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ɸʅʆʊɸʎɯʗ 

 

ʗʢʦʚʣʻʚʘ ɺ. ɻ. ɼʽʘʛʥʦʩʪʠʢʘ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʡ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʝ 

ʦʙʩʪʨʫʢʪʠʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ. 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.01.27 ï ʧʫʣʴʤʦʥʦʣʦʛʽʷ (222 ï ʤʝʜʠʮʠʥʘ). ï ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ 

çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʬʪʠʟʽʘʪʨʽʾ ʽ ʧʫʣʴʤʦʥʦʣʦʛʽʾ ʽʤ. ʌ. ɻ. ʗʥʦʚʩʴʢʦʛʦ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ɸʢʘʜʝʤʽʾ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠè, ʂʠʾʚ, 2019. 

ɼʠʩʝʨʪʘʮʽʶ ʧʨʠʩʚʷʯʝʥʦ ʘʢʪʫʘʣʴʥʽʡ ʟʘʜʘʯʽ ʧʫʣʴʤʦʥʦʣʦʛʽʾ ï ʨʦʟʨʦʙʮʽ 

ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʡ 

ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ 

ʭʚʦʨʦʙʠ, ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʦʪʨʠʤʫʚʘʥʦʾ ʪʝʨʘʧʽʾ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ ʚʠʥʠʢʘʶʪʴ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʦʢʘʟʥʠʢ 

ʽʥʜʝʢʩʫ ʘʜʛʝʟʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ (ɯɸʊ) ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚ ʮʽʣʦʤʫ 

ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

(42,0 [32,0ï50,0] ʪʘ 27,0 [24,0ï32,0] % ʚʽʜʧʦʚʽʜʥʦ) (ʨ < 0,05). ʋ ʭʚʦʨʠʭ ʟ 

ʥʝʪʷʞʢʠʤ ʪʘ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʚʽʥ ʙʫʚ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ (42,0 [26,0ï

47,0] ʪʘ 42,0 [32,0ï50,0] % ʚʽʜʧʦʚʽʜʥʦ) (ʨ > 0,05), ʧʨʠ ʮʴʦʤʫ ʚʠʱʠʤ ʟʘ ʧʦʢʘʟʥʠʢ 

ʫ ʟʜʦʨʦʚʠʭ ʦʩʽʙ (ʨ < 0,05). ʋ ʭʚʦʨʠʭ ʽʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫ ʪʝʨʘʧʽʶ, ʨʽʚʝʥʴ ɯɸʊ ʙʫʚ ʩʫʪʪʻʚʦ 

ʥʠʞʯʠʤ, ʥʽʞ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʷʢʽ ʘʙʦ ʥʝ ʧʨʠʡʤʘʣʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʘʙʦ ʧʨʠʡʤʘʣʠ ʾʭ ʚʢʨʘʡ ʥʝʨʝʛʫʣʷʨʥʦ, ʘʙʦ 

ʧʨʠʡʤʘʣʠ ʣʽʢʠ ʫ ʥʝʚʽʜʧʦʚʽʜʥʦ ʥʠʟʴʢʠʭ ʜʦʟʘʭ (37,0 [26,0ï48,0] ʪʘ 44,5 [37,0ï

52,0] % ʚʽʜʧʦʚʽʜʥʦ) (ʨ < 0,05).  

ʇʨʠ ʘʥʘʣʽʟʽ ʧʦʢʘʟʥʠʢʽʚ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʫʧʽʥʴ ʾʭ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʷʢ ʚ ʮʽʣʦʤʫ ʫ ʛʨʫʧʽ 
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ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ (66,1 [52,9ï81,3] %), ʪʘʢ ʽ ʫ ʧʽʜʛʨʫʧʘʭ ʭʚʦʨʠʭ ʟ ʥʝʪʷʞʢʠʤ ʪʘ 

ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ (70,7 [54,5ï76,3] ʪʘ 65,0 [52,9ï82,0] % ʚʽʜʧʦʚʽʜʥʦ) ʥʝ 

ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (64,4 [54,3ï70,0] %) (ʨ > 0,05). 

ʇʽʜʛʨʫʧʠ ʭʚʦʨʠʭ ʟ ʥʝʪʷʞʢʠʤ ʪʘ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʟʘ ʨʽʚʥʝʤ ʧʦʢʘʟʥʠʢʘ 

ʪʘʢʦʞ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʤʽʞ ʩʦʙʦʶ (ʨ > 0,05). ʇʨʦʪʝ, ʷʢʱʦ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʟʘ ʫʤʦʚ ʧʨʠʡʦʤʫ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ ʩʪʫʧʽʥʴ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (56,5 [50,9ï69,9] %) (ʨ >0,05), ʪʦ 

ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʪʝʨʘʧʽʾ ʚʽʥ ʪʘʢʦʞ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ 

ʚʠʱʠʤ (74,3 [59,7ï92,9] %) ʟʘ ʧʦʢʘʟʥʠʢ ʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ < 0,05).  

ʏʘʩ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ʪʘ ʧʽʜʛʨʫʧʘʭ 

ʦʙʩʪʝʞʝʥʠʭ ʙʫʚ ʽʜʝʥʪʠʯʥʠʤ (ʨ > 0,05). ʐʚʠʜʢʽʩʪʴ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ (33,3 [17,6ï47,3] ʪʘ 37,6 [26,2ï49,8] %/ʭʚ ʚʽʜʧʦʚʽʜʥʦ) (ʨ > 0,05). ɺʪʽʤ, 

ʷʢʱʦ ʫ ʭʚʦʨʠʭ ʟ ʥʝʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ ʧʦʢʘʟʥʠʢ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ 

(ʨ < 0,05), ʪʦ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ï ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʘ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʤʘʶʯʠ ʣʠʰʝ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ (28,4 [12,4ï39,4] ʪʘ 

33,5 [19,6ï49,4] %/ʭʚ) (ʨ > 0,05). ʇʨʠ ʮʴʦʤʫ ʫ ʮʠʭ ʧʽʜʛʨʫʧʘʭ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ 

ʩʧʽʚʩʪʘʚʥʠʤʠ (ʨ > 0,05).  

ʋ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʥʘ ʪʣʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ ʾʪʝʨʘʧʽʾ ʰʚʠʜʢʽʩʪʴ ʘʛʨʝʛʘʮʽʾ ʙʫʣʘ ʩʫʪʪʻʚʦ ʥʠʞʯʦ  ʁʟʘ ʨʽʚʝʥʴ ʷʢ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʪʘʢ ʽ ʧʽʜʛʨʫʧʠ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ, ʷʢʽ ʾʾ ʥʝ 

ʦʪʨʠʤʫʚʘʣʠ (27,6 [15,6ï34,4] ʪʘ 42,1 [25,6ï56,2] %/ʭʚ. ʚʽʜʧʦʚʽʜʥʦ) (ʨ < 0,05). ʋ 

ʧʽʜʛʨʫʧʽ ʭʚʦʨʠʭ, ʷʢʽ ʥʝ ʧʨʠʡʤʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʪʝʨʘʧʽʻʶ ʚʽʥ 

ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ > 0,05), ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʚʠʩʦʢʠʡ ʪʨʦʤʙʦʛʝʥʥʠʡ ʨʠʟʠʢ ʩʘʤʝ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ ʪʷʞʢʠʤʠ 

ʚʝʥʪʠʣʷʮʽʡʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʷʞʢʦʩʪʽ 

ʭʚʦʨʦʙʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ.  

ʇʨʠ ʨʦʟʧʦʜʽʣʽ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʫ 

ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ 47,6 % ʭʚʦʨʠʭ ʟ ʥʝʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʚʠʟʥʘʯʘʣʘʩʴ 
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ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ ʪʘ ʫ 14,3 % ï ʛʽʧʦʘʛʨʝʛʘʮʽʷ; ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ 

ʥʘ ʪʣʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʪʝʨʘʧʽʾ ʫ 31,0 % ʚʠʧʘʜʢʽʚ ʨʦʟʚʠʚʘʣʘʩʴ 

ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ ʪʘ ʫ 38,0 % ï ʛʽʧʦʘʛʨʝʛʘʮʽʷ; ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ 

ʭʚʦʨʦʙʠ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ 

ʍʆɿʃ ʫ 57,5 % ʚʠʧʘʜʢʽʚ ʨʦʟʚʠʚʘʣʘʩʴ ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ ʪʘ ʫ 15,0 % ï ʛʽʧʦʘʛʨʝʛʘʮʽʷ 

ʪʨʦʤʙʦʮʠʪʽʚ. 

ʅʘʤʠ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʦʩʪʦʚʽʨʥʠʡ ʧʨʷʤʠʡ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚôʷʟʦʢ ʨʽʚʥʷ ɯɸʊ ʽʟ ʩʪʫʧʝʥʝʤ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʟ ʦʙʦʤʘ ʽʥʜʫʢʪʦʨʘʤʠ 

ʘʛʨʝʛʘʮʽʾ ʪʘ ʽʟ ʰʚʠʜʢʽʩʪʶ ʘʛʨʝʛʘʮʽʾ, ʽʥʜʫʢʦʚʘʥʦʾ ʢʦʣʘʛʝʥʦʤ, ʘ ʪʘʢʦʞ ʩʣʘʙʢʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʽʟ ʰʚʠʜʢʽʩʪʶ ʘʛʨʝʛʘʮʽʾ, ʽʥʜʫʢʦʚʘʥʦʾ ɸɼʌ (ʨ < 0,05). 

ʆʩʪʘʥʥʻ ʨʝʛʣʘʤʝʥʪʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʴʰ ʣʝʛʢʦʾ ʫ ʪʝʭʥʽʯʥʦʤʫ 

ʚʠʢʦʥʘʥʥʽ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʘʛʨʝʛʦʤʝʪʨʽʻʶ, ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ɯɸʊ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʟʘʢʣʶʯʝʥʥʷ ʧʨʦ ʘʛʨʝʛʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ROC-ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʝʥʥʷ ɯɸʊ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ 

ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʧʨʠ ɸɼʌ- ʪʘ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʘʮʽʾ ʤʦʞʥʘ 

ʦʮʽʥʠʪʠ ʷʢ ʚʽʜʤʽʥʥʫ (AUC = 0,779). ʏʫʪʣʠʚʽʩʪʴ (Se) ʪʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ (Sp) ʪʝʩʪʫ 

ʩʢʣʘʣʠ 93,33 ʪʘ 91,11 % ʚʽʜʧʦʚʽʜʥʦ, ʘ ʦʧʪʠʤʘʣʴʥʘ ʪʦʯʢʘ ʚʽʜʩʽʢʘʥʥʷ ï > 41,0 %. 

ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʽʧʦʧʦʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʟ ʦʙʦʤʘ ʽʥʜʫʢʪʦʨʘʤʠ 

ʚʠʟʥʘʯʝʥʥʷ ɯɸʊ, ʧʨʠ ʥʠʟʴʢʽʡ ʯʫʪʣʠʚʦʩʪʽ, ʤʘʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

(Se ï 47,83 % , Sp ï 88,06 % ʚʽʜʧʦʚʽʜʥʦ), ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ. ʆʧʪʠʤʘʣʴʥʘ 

ʪʦʯʢʘ ʚʽʜʩʽʢʘʥʥʷ ʩʢʣʘʣʘ Ò 28,0 %. 

ʋ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚ ʮʽʣʦʤʫ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ 

ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ (ʧʨʦʪʨʦʤʙʽʥʦʚʽʡ ʽʥʜʝʢʩ (ʇɯ), ʧʨʦʪʨʦʤʙʽʥʦʚʝ ʚʽʜʥʦʰʝʥʥʷ (ʇɺ) 

ʪʘ ʤʽʞʥʘʨʦʜʥʝ ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʚʽʜʥʦʰʝʥʥʷ (ʄʅɺ)) ʙʫʣʠ ʧʦʨʫʰʝʥʠʤʠ ʫ ʙʽʢ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ (106,5 [99,0ï112,0] %, 0,94 [0,89ï1,01] ʪʘ 0,93 [0,87ï1,02] 

ʚʽʜʧʦʚʽʜʥʦ) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ (97,0 [96,0ï99,0] %, 1,03 [1,01ï

1,04] ʪʘ 1,04 [1,02ï1,06] ʚʽʜʧʦʚʽʜʥʦ), ʧʨʠ ʮʴʦʤʫ ʫ ʧʽʜʛʨʫʧʘʭ ʟ ʥʝʪʷʞʢʠʤ ʪʘ 

ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ ʚʦʥʠ ʙʫʣʠ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤʠ (ʨ > 0,05). ʋ 

ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʟʘ ʫʤʦʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ 
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ʣʽʢʫʚʘʥʥʷ ʚʦʥʠ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʟʥʘʯʝʥʴ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (99,0 [95,0ï

103,0] %, 1,01 [0,97ï1,05] ʪʘ 1,02 [0,96ï1,06] ʚʽʜʧʦʚʽʜʥʦ), ʪʦʜʽ ʷʢ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʣʽʢʫʚʘʥʥʷ ï ʙʫʣʠ ʧʦʨʫʰʝʥʠʤʠ ʫ ʙʽʢ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ (109,0 [107,0ï117,0] %, 0,92 [0,85ï0,93] ʪʘ 0,90 [0,82ï0,92] 

ʚʽʜʧʦʚʽʜʥʦ) ʧʦʨʽʚʥʷʥʦ ʷʢ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʪʘʢ ʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʽʜʛʨʫʧʠ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ 

ʍʆɿʃ ʪʝʨʘʧʽʶ.  

ʑʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ, ʪʦ ʨʽʚʝʥʴ 

ʘʢʪʠʚʦʚʘʥʦʛʦ ʯʘʩʪʢʦʚʦʛʦ ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʦʛʦ ʯʘʩʫ (ɸʏʊʏ (ʩ)) ʷʢ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʫ ʧʽʜʛʨʫʧʘʭ ʭʚʦʨʠʭ ʟ ʥʝʪʷʞʢʠʤ ʪʘ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ 

ʭʚʦʨʦʙʠ (22,0 [19,6ï24,5], 21,7 [19,8ï25,1]  ʪʘ 22,0 [19,6ï24,2] c ʚʽʜʧʦʚʽʜʥʦ) ʙʫʚ 

ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ (24,4 [23,4ï28,0] c). 

ʇʽʜʛʨʫʧʠ ʟ ʥʝʪʷʞʢʠʤ ʪʘ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʟʘ ʨʽʚʥʝʤ ʧʦʢʘʟʥʠʢʘ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʴ (ʨ > 0,05).  

ʇʨʠ ʨʦʟʧʦʜʽʣʽ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʫ 

ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʡ̔ʥʦʛʦ ʢʘʩʢʘʜʫ ʫ 76,2 % ʭʚʦʨʠʭ 

ʟ ʥʝʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʚʠʟʥʘʯʘʣʘʩʴ ʛʽʧʝʢʦʘʛʫʣʷʮʽʷ; ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʥʘ ʪʣʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʪʝʨʘʧʽʾ ʫ 41,4 % ʚʠʧʘʜʢʽʚ 

ʨʦʟʚʠʚʘʣʘʩʴ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʷ ʪʘ ʫ 3,4 % ï ʛʽʧʦʢʦʘʛʫʣʷʮʽʷ; ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ, ʚʽʜʧʦʚʽʜʥʦʾ 

ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʫ 87,5 % ʚʠʧʘʜʢʽʚ ʨʦʟʚʠʚʘʣʘʩʴ ʛʽʧʝʢʦʘʛʫʣʷʮʽʷ ʪʘ ʫ 2,5 % ï 

ʛʽʧʦʢʦʘʛʫʣʷʮʽʷ. 

ʈʽʚʥʽ ɸʏʊʏ ʫ ʧʽʜʛʨʫʧʘʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ ʧʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʪʘ 

ʥʝʚ̔ ʜʧʦʚʽʜʥʽʡ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʪʝʨʘʧʽʾ ʪʘʢʦʞ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤʠ (22,1 

[20,3ï25,2] ʪʘ 21,7 [18,1ï23,8] c ʚʽʜʧʦʚʽʜʥʦ), ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ, ʥʝ 

ʚʽʜʨʽʟʥʷʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʤʽʞ ʩʦʙʦʶ (ʨ > 0,05). 

 ʇʨʠ ʨʦʟʧʦʜʽʣʽ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʧʦʨʫʰʝʥʴ ʥʘ 

ʨʽʚʥʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʮʽʣʦʤʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ 46,7 % ʚʠʧʘʜʢʽʚ ʨʦʟʚʠʚʘʶʪʴʩʷ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ, 
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ʧʨʠʯʦʤʫ ʾʭ ʨʦʟʚʠʪʦʢ ʥʝ ʧʦʚôʷʟʘʥʠʡ ʘʥʽ ʟ ʪʷʞʢʽʩʪʶ ʭʚʦʨʦʙʠ, ʘʥʽ ʟ ʦʪʨʠʤʫʚʘʥʦʶ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʶ ʪʝʨʘʧʽʻʶ. 

ʑʦʜʦ ʩʪʘʥʫ ʘʥʪʠʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ, ʪʦ ʨʽʚʝʥʴ ʘʥʪʠʪʨʦʤʙʽʥʫ ɯɯɯ 

(ɸʊ ɯɯɯ) ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚ ʮʽʣʦʤʫ ʙʫʚ ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (100,0 [84,0ï104,0] ʪʘ 103,0 [100,0ï106,0] % ʚʽʜʧʦʚʽʜʥʦ) 

(ʨ < 0,05). ʇʨʠ ʮʴʦʤʫ ʫ ʭʚʦʨʠʭ ʟ ʥʝʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʚʽʥ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ 

ʚʽʜ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ ʷʢ ʫ ʦʩʽʙ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʪʘʢ ʽ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ (100,0 [87,0ï103,0] %) (ʨ > 0,05). ʋ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʧʦʢʘʟʥʠʢ ʙʫʚ ʩʫʪʪʻʚʦ ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʤʘʨʢʝʨʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ (100,0 [84,0ï104,0] %) (ʨ < 0,05). ʍʦʯʘ ʧʽʜʛʨʫʧʠ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ 

ʧʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʪʘ ʥʝʚʽʜʧʦʚʽʜʥʽʡ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʪʝʨʘʧʽʾ ʟʘ ʨʽʚʥʝʤ ɸʊ ɯɯɯ 

ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ (ʨ < 0,05), ʫ ʧʽʜʛʨʫʧʽ ʭʚʦʨʠʭ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ 

ʚʽʜʧʦʚʽʜʥʝ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʣʽʢʫʚʘʥʥʷ, ʚʽʥ ʙʫʚ ʥʠʞʯʠʤ (ʨ < 0,05), ʘ ʫ ʧʽʜʛʨʫʧʽ ʽʟ 

ʚʽʜʩʫʪʥʴʦʶ ʚʽʜʧʦʚʽʜʥʦʶ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʪʝʨʘʧʽʻʶ ï ʽʜʝʥʪʠʯʥʠʤ ʨʽʚʥʶ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (86,0 [83,0ï102,0] ʪʘ 100,0 [86,5ï107,0] % ʚʽʜʧʦʚʽʜʥʦ) 

(ʨ < 0,05), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʣʘʙʢʫ ʨʝʘʢʮʽʶ ʘʥʪʠʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʠʡ 

ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʉ- ʨʝʘʢʪʠʚʥʦʛʦ 

ʧʨʦʪʝʾʥʫ (ʉʈʇ) ʪʘ ɯɸʊ (ʨ < 0,05) ʪʘ ʜʦʩʪʦʚʽʨʥʽ  ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟʚʦʨʦʪʥʽ 

ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʨʽʚʥʝʤ ʉʈʇ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ (ʨ < 0,05), ʽ ʨʽʚʥʷʤʠ ʇɺ, 

ʄʅɺ ʡ ɸʏʊʏ, ʟ ʽʥʰʦʛʦ (ʨ < 0,05). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ROC-ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʝʥʥʷ ʉʈʇ ʱʦʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʦʨʫʰʝʥʴ ʢʦʘʛʫʣʷʮʽʾ ʤʘʻ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʪʦʯʥʦʩʪʽ (AUC = 0,638), 

ʘ ʯʫʪʣʠʚʽʩʪʴ ʽ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʪʝʩʪʫ ʩʢʣʘʣʠ Se ï 53,13 ʪʘ Sp ï 77,59 % ʚʽʜʧʦʚʽʜʥʦ. 

ʆʧʪʠʤʘʣʴʥʘ ʪʦʯʢʘ ʚʽʜʩʽʢʘʥʥʷ ʜʣʷ ʉʈʇ ʩʢʣʘʣʘ > 4,62 ʤʛ/ʣ. ɺʨʘʭʦʚʫʶʯʠ ʚʠʩʦʢʫ 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʪʝʩʪʫ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʉʈʇ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʍʆɿʃ ʥʝʚʽʜʧʦʚʽʜʥʝ ʪʷʞʢʦʩʪʽ 

ʭʚʦʨʦʙʠ ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʥʠʟʴʢʽ ʜʦʟʠ ɯɻʂʉ ʘʙʦ ʧʦʚʥʘ ʾʭ ʚʽʜʩʫʪʥʽʩʪʴ, ʤʦʞʝ 
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ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ 

ʛʝʤʦʩʪʘʟʫ. ʇʨʠʡʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʪʝʨʘʧʽʾ ʚʧʨʦʜʦʚʞ ʜʚʦʭ ʤʽʩʷʮʽʚ, 

ʫ ʧʝʨʰʫ ʯʝʨʛʫ ɯɻʂʉ, ʟʫʤʦʚʣʶʻ ʯʘʩʪʢʦʚʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʧʦʢʘʟʥʠʢʽʚ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʡ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ. 

ʇʨʠ ʽʥʬʝʢʮʽʡʥʦʤʫ ʟʘʛʦʩʪʨʝʥʥʽ ʍʆɿʃ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʩʪʘʙʽʣʽʟʘʮʽʷ ʷʢ 

ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, ʪʘʢ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ, ʟʜʝʙʽʣʴʰʦʛʦ ʫ 

ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ. ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʟʘʛʦʩʪʨʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʪʘʙʽʣʽʟʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ, ʧʨʦʪʝ 

ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʘʣʛʦʨʠʪʤ ʻ ʷʢʽʩʥʦ ʥʦʚʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʚʝʜʝʥʥʷ ʮʠʭ ʭʚʦʨʠʭ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʢʘʪʝʛʦʨʽʾ ʧʘʮʽʻʥʪʽʚ ʟ ʥʘʡʙʽʣʴʰ ʪʘ ʥʘʡʤʝʥʰ 

ʚʽʨʦʛʽʜʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʨʦʥʽʯʥʝ ʦʙʩʪʨʫʢʪʠʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ, ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ʛʝʤʦʩʪʘʟ, ʢʦʘʛʫʣʷʮʽʡʥʠʡ ʛʝʤʦʩʪʘʟ, ʬʘʟʘ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, 

ʘʣʛʦʨʠʪʤ ʜʽʘʛʥʦʩʪʠʢʠ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ. 

 

ABSTRACT 

 

V. H. Yakovlieva Diagnosis and Prognosis of Primary and Secondary 

Haemostasis Disorders in Patients with Chronic Obstructive Pulmonary Disease. 

Qualification paper published as manuscript. 

Thesis for medical science candidate degree in specialty 14.01.27 Pulmonology 

(222 ï Medicine).  ï State organization çNational Institute of Phthisiology and 

Pulmonology named by F. G. Yanovsky National academy of medical sciences of 

Ukraineè, Kyiv, 2019. 

This thesis is aimed to study a critical pulmonological issue ï the development 

of an algorithm for diagnosis and prognosis of primary and secondary haemostasis 
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disorders in COPD patients which is based on the disease severity, systemic 

inflammation intensity, pathologic process phase and treatment received by patients. 

It was shown that primary haemostasis begins to develop at the early stages of 

the pathologic process. Platelet adhesion activity (PAA) in COPD patients was shown 

to be generally significantly higher than in the control group (42.0 [32.0ï50.0] % and 

27.0 [24.0ï32.0] %, respectively) (ʨ < 0.05). In patients with mild and severe COPD, 

its levels were substantially the same (42.0 [26.0ï47.0] % and 42.0 [32.0ï50.0] %, 

respectively) (p > 0.05) and higher than in healthy subjects (p < 0.05). In patients 

with severe COPD receiving adequate to severity of their disease, PAA levels were 

significantly lower than in patients with severe COPD who were not receiving such 

therapy or any medications at all, or were taking them either very irregularly or at 

inadequately low doses (37.0 [26.0ï48.0] % and 44.5 [37.0ï52.0] %, respectively) 

(ʨ < 0,05).  

The platelet aggregation activity test showed that the level of ADP-induced 

aggregation both in the COPD group (66.1 [52.9ï81.3] %) and in the subgroups of 

patients with mild to severe disease (70.7 [54.5ï76.3] % and 65.0 [52.9ï82.0] %, 

respectively) was the same as in the control group (64.4 [54.3ï70.0] %) (ʨ > 0.05). 

The values in the subgroups of patients with mild to severe COPD were substantially 

the same (ʨ > 0.05). However, while patients with severe COPD who received 

adequate to severity of their disease medication treatment had ADP-induced platelet 

aggregation similar to that measured in the control group (56.5 [50.9ï69.9] %) 

(p > 0.05), patients who did not receive therapy adequate to severity of their COPD 

showed significantly higher level (74.3 [59.7ï92.9] %) than in the control group 

(p < 0.05).  

The time of ADP-induced platelet aggregation in all groups and subgroups of 

subjects was identical (p > 0.05). The ADP-induced platelet aggregation rate in 

COPD patients was similar to the values measured in the control group (33.3 [17.6ï

47.3] % per min and 37.6 [26.2ï49.8] % per min, respectively) (ʨ > 0,05). However, 

in patients with mild COPD this value was significantly lower (ʨ < 0.05) while in 

those with severe COPD it was the same as in the control group with a decreasing 
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tendency (28.4 [12.4ï39.4] % per min and 33.5 [19.6ï49.4] % per min) (ʨ > 0,05). At 

the same time, these subgroups had comparable values (ʨ > 0.05).  

Patients with severe COPD who were receiving adequate to severity of their 

disease treatment had a significantly lower level than subjects in the control group or 

patients in the severe COPD subgroup who were not treated adequate to severity of 

their disease (27.6 [15.6ï34.4] % per min and 42.1 [25.6ï56.2] % per min, 

respectively) (ʨ < 0.05). In the inadequately treated patient subgroup (ʨ > 0.05), the 

value did not significantly differ from that of the control group which means that 

COPD patients with severe ventilatory defects who do not receive adequate to 

severity of their disease medication treatment are at higher thrombogenic risk. 

The study patients were assessed for presence and types of platelet aggregation: 

47.6 % of patients with mild COPD had hyperaggregation and 14.3 % developed 

hypoaggregation; among patients with severe COPD who received therapy adequate 

to severity of their disease, 31.0 % had hyperaggregation and 38.0 % developed 

hypoaggregation; in the group of patients with severe COPD who did not receive 

therapy adequate to severity of their disease, 57.5 % had hyperaggregation and 

15.0 % developed platelet hypoaggregation. 

A significant direct average correlation was detected between PAA and platelet 

aggregation with both inducers as well as collagen-induced aggregation rate, and a 

weak correlation with ADP-induced aggregation rate (p < 0.05). The latter suggests 

of a potential to use a PAA measurement method which is easier to use than 

aggregometry for assessment of aggregation properties of platelets. 

The results of the ROC analysis showed that PAA is an excellent indicator 

(AUC = 0.779) for diagnosis of hyperaggregation disorders occurring during ADP- 

and collagen-induced aggregation. Sensitivity (Se) and specificity (Sp) of the test 

were 93.33 % and 91.11 %, respectively; the optimal cut-off point is > 41,0 %. 

For prognosis of hypoaggregation disorders with both inducers, assessment of 

PAA has low sensitivity with high specificity (Se ð 47.83 %, Sp ð 88.06 %, 

respectively) which means that the indicator can be used for diagnosis of 

hypoaggregation disorders. The optimal cut-off point is Ò 28,0 %. 
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In general, the extrinsic coagulation pathway values (prothrombin index (PI), 

prothrombin ratio (PR) and international normalised ratio (INR)) of COPD patients 

had the signs of hypercoagulation (106.5 [99.0ï112.0] %, 0.94 [0.89ï1.01] and 

0.93 [0.87ï1.02], respectively) compared to the control group (97.0 [96.0ï99.0] %, 

1.03 [1.01ï1.04] and 1.04 [1.02ï1.06], respectively) while in mild and severe COPD 

subgroups these values were substantially the same (p > 0.05). Patients with severe 

COPD who were receiving adequate to severity of their disease medication treatment 

had values similar to those of the control group (99.0 [95.0ï103.0] %, 1.01 [0.97ï

1.05] and 1.02 [0.96ï1,06], respectively) while patients who were not treated 

adequate to severity of their disease showed the signs of hypercoagulation 

(109.0 [107.0ï117.0] %, 0.92 [0.85ï0.93] and 0.90 [0.82-0.92], respectively) vs. both 

the control group and the subgroup of severe COPD who were receiving adequate to 

severity of their disease medication treatment. 

As for the intrinsic coagulation cascade pathway, activated partial 

thromboplastin time (aPTT) (s)) both in general COPD population and in mild to 

severe COPD subgroups (22.0 [19.6ï24.5], 21.7 [19.8ï25.1] and 22.0 [19.6ï24.2] s, 

respectively) was significantly lower than in the control group (24.4 [23.4ï28.0] s). 

Mild to severe COPD subgroups had similar values of the indicator (p > 0.05).  

The study patients were assessed for presence and types of disorders in the 

extrinsic coagulation cascade pathway: 76.2 % of patients with mild COPD had 

hypercoagulation; among patients with severe COPD who received therapy adequate 

to severity of their disease, 41.4 % had hypercoagulation and 3.4 % developed 

hypocoagulation; in the group of patients with severe COPD who did not receive 

therapy adequate to severity of their disease, 87.5 % had hypercoagulation and 2.5 % 

developed hypocoagulation. 

aPTT levels in subgroups of severe COPD both treated, adequately and 

inadequately to severity of their disease, were also significantly lower (22.1 [20.3ï

25.2] and 21.7 [18.1ï23.8] s, respectively than in the control group and similar to 

each other (p > 0.05). 
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The distribution of the study patients by types of intrinsic coagulation cascade 

pathway disorders has demonstrated that 46.7 % of COPD patients develop 

hypercoagulation disorders which do not correlate with the disease severity or drug 

therapy. 

As for the status of the anticoagulant system, antithrombin III (AT  III) levels in 

general COPD population were lower than in the control group (100.0 [84.0ï

104.0] %) and (103.0 [100.0ï106.0] %, respectively) (ʨ < 0.05). However, in patients 

with mild COPD they were similar to the levels measured in both the control group 

and patients with severe COPD (100.0 [87.0ï103.0] %) (ʨ > 0.05). The indicator was 

significantly lower in patients with severe COPD than in the control group 

(100.0 [84.0ï104.0] %) (ʨ < 0.05). Though the subgroups with severe COPD 

receiving adequate and inadequate to severity of their disease treatment were 

substantially the same in terms of AT III (ʨ < 0.05), in the subgroup of patients 

receiving adequate to severity of their COPD treatment this value was lower 

(ʨ < 0.05) and in the inadequate to severity of their disease treatment subgroup it was 

identical to that measured in the control group (86.0 [83.0ï102.0] % and 100.0 [86.5ï

107.0] %, respectively) (ʨ < 0.05) indicating a weak response of the anticoagulant 

system to haemostasis disorders in COPD patients. 

The results of the correlation analysis demonstrated that there was is a 

significant direct average correlation between C-reactive protein (CRP) and PAA 

(ʨ < 0.05), and significant inverse average correlations between CRP levels, on the 

one hand (ʨ < 0.05), and PI, INR and aPTT, on the other hand (ʨ < 0.05). 

The results of the ROC analysis showed that measurement of CRP for prognosis 

of coagulation disorders has average diagnostic accuracy (AUC = 0.638), and 

sensitivity and specificity of the test were: Se ð 53.13 % and Sp ð 77.59 %. The 

optimal CRP cut-off point is > 4.62 mg/L. Taking into account the high sensitivity of 

the test, measurement of CRP can be used for prognosis of hypercoagulation 

disorders in COPD patients. 

It was found that patients not receiving for two months of therapy adequate to 

severity of their disease, in particular not administering IGCCs or only taking them in 
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low doses, can have deterioration in their primary and secondary haemostasis. 

Therapy adequate to severity of the disease, generally IGCCs, helps partial stabilise 

both primary and secondary haemostasis. 

Both primary and secondary haemostasis with a tendency to hypercoagulation 

are destabilised during infectious exacerbation of COPD. A month after the end of 

exacerbation, a stabilisation of primary haemostasis is observed while secondary 

haemostasis shows no statistically significant change. 

An algorithm for diagnosis and prognosis of haemostasis disorders in COPD 

patients was developed by using these findings. The proposed algorithm is a whole 

new approach to COPD treatment as it allows distinguishing the categories of 

patients with the highest and the lowest probable disorders in their haemostatic 

system. 

Keywords: chronic obstructive pulmonary disease, primary haemostasis, 

secondary haemostasis, phase of disease, algorithm for diagnosis of haemostatic 

disorders. 
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ɿʄɯʉʊ 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ éééééééééééééé.... 

ɺʉʊʋʇ ééééééééééééééééééééééééééé. 

ʈʆɿɼɯʃ 1. ʆʉʆɹʃʀɺʆʉʊɯ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʉʀʉʊɽʄʀ  

ɻɽʄʆʉʊɸɿʋ ʋ ʍɺʆʈʀʍ ʅɸ ʍʈʆʅɯʏʅɽ ʆɹʉʊʈʋʂʊʀɺʅɽ 

ɿɸʍɺʆʈʖɺɸʅʅʗ ʃɽɻɽʅʔ (ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) éééééééééé 

1.1. ʉʪʘʥ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ éééééééé. 

1.2. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʨʫʰʝʥʥʷ ʪʨʦʤʙʦʮʠʪʘʨʥʦ-ʩʫʜʠʥʥʦʾ ʣʘʥʢʠ  

ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ééééééééééééééé... 

1.3. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʨʫʰʝʥʥʷ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʫ  

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ééééééééééééééééééééé 

1.4. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʢʦʨʝʢʮʽʾ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ééééééé.. 

ʈʆɿɼɯʃ 2. ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ  ééééééé. 

2.1. ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ééééééééééééééééé.. 

2.2. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʪʘ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ ééé.. 

2.3. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ éééééééééééééééééé 

2.3.1. ɿʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴéééééééé. 

2.3.2. ʉʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ éééééééééé.. 

2.3.3. ʃʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ééééééééé... 

2.3.4. ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ééééééééééééééé 

ʈʆɿɼɯʃ 3. ʉʊɸʅ ʉʋɼʀʅʅʆ-ʊʈʆʄɹʆʎʀʊɸʈʅʆɰ ʊɸ 

ʂʆɸɻʋʃʗʎɯʁʅʆɰ ʃɸʅʆʂ ɻɽʄʆʉʊɸɿʋ ʋ ʍɺʆʈʀʍ ʅɸ 

ʍʈʆʅɯʏʅɽ ʆɹʉʊʈʋʂʊʀɺʅɽ ɿɸʍɺʆʈʖɺɸʅʅʗ ʃɽɻɽʅʔ 

ʈɯɿʅʀʍ ʉʊʋʇɽʅɯɺ ʊʗɾʂʆʉʊɯ ʇɽʈɽɹɯɻʋ ʍɺʆʈʆɹʀéééééé.. 

3.1. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ  

ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʨʽʟʥʠʭ ʩʪʫʧʝʥʽʚ ʪʷʞʢʦʩʪʽ ééééé 

3.2. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ 

ʥʘ ʍʆɿʃ ʨʽʟʥʠʭ ʩʪʫʧʝʥʽʚ ʪʷʞʢʦʩʪʽ ééééééééééééé. 
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3.3. ɺʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ééééééé. 

ʈʆɿɼɯʃ 4. ɺʇʃʀɺ ɼɺʆʂʆʄʇʆʅɽʅʊʅʆɰ ɹɸɿʀʉʅʆɰ ʊɽʈɸʇɯɰ 

ʍʈʆʅɯʏʅʆɻʆ ʆɹʉʊʈʋʂʊʀɺʅʆɻʆ ɿɸʍɺʆʈʖɺɸʅʅʗ ʃɽɻɽʅʔ 

ʅɸ ʇʆʂɸɿʅʀʂʀ ʉʋɼʀʅʅʆ-ʊʈʆʄɹʆʎʀʊɸʈʅʆɰ ʊɸ 

ʂʆɸɻʋʃʗʎɯʁʅʆɰ ʃɸʅʆʂ ɻɽʄʆʉʊɸɿʋ éééééééééééé 

ʈʆɿɼɯʃ 5. ʉʊɸʅ ʉʋɼʀʅʅʆ-ʊʈʆʄɹʆʎʀʊɸʈʅʆɰ ʊɸ 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 

 

ɸɻ  ï ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ; 

ɸɼʌ  ï ʘʜʝʥʦʟʠʥʜʠʬʦʩʬʘʪ; 

ɸʊ ɯɯɯ   ï ʘʥʪʠʪʨʦʤʙʽʥ ɯɯɯ; 

ɸʏʊʏ   ï ʘʢʪʠʚʦʚʘʥʠʡ ʯʘʩʪʢʦʚʠʡ ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʠʡ ʯʘʩ; 

ɺʈɯʊ   ï ʚʽʜʜʽʣʝʥʥʷ ʨʝʘʥʽʤʘʮʽʾ ʪʘ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ; 

ɯɸʊ   ï ʽʥʜʝʢʩ ʘʜʛʝʟʽʾ (ʨʝʪʝʥʮʽʾ) ʪʨʦʤʙʦʮʠʪʽʚ; 

ɯɻʂʉ   ï ʽʥʛʘʣʷʮʽʡʥʠʡ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʾʜ; 

ɯɿ  ï ʽʥʬʝʢʮʽʡʥʝ ʟʘʛʦʩʪʨʝʥʥʷ; 

ɯʍʉ   ï ʽʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ; 

ʄɼʈ ï ʤʦʜʠʬʽʢʦʚʘʥʘ ʰʢʘʣʘ çʤʝʜʠʯʥʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʘʜʠè; 

ʄʅɺ   ï ʤʽʞʥʘʨʦʜʥʝ ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʚʽʜʥʦʰʝʥʥʷ; 

ʆʌɺ1   ï ʦʙôʻʤ ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ ʧʝʨʰʫ ʩʝʢʫʥʜʫ;  

ʇɺ   ï ʧʨʦʪʨʦʤʙʽʥʦʚʝ ʚʽʜʥʦʰʝʥʥʷ; 

ʇɯ   ï ʧʨʦʪʨʦʤʙʽʥʦʚʠʡ ʽʥʜʝʢʩ; 

ʉʈʇ   ï ʉ-ʨʝʘʢʪʠʚʥʠʡ ʧʨʦʪʝʾʥ; 

ʊɽʃɸ   ï ʪʨʦʤʙʦʝʤʙʦʣʽʷ ʣʝʛʝʥʝʚʦʾ ʘʨʪʝʨʽʾ; 

ʊʆʍ ï ʪʝʩʪ ʟ ʦʮʽʥʢʠ ʭʨʦʥʽʯʥʦʛʦ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ    

                                      ʣʝʛʝʥʴ; 

ʊʏ   ï ʪʨʦʤʙʽʥʦʚʠʡ ʯʘʩ; 

ʌɻ   ï ʬʽʙʨʠʥʦʛʝʥ; 

ʌɾɭʃ   ï ʬʦʨʩʦʚʘʥʘ ʞʠʪʪʻʚʘ ʻʤʥʽʩʪʴ ʣʝʛʝʥʴ; 

ʍʆɿʃ   ï ʭʨʦʥʽʯʥʝ ʦʙʩʪʨʫʢʪʠʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ; 

AUC   ï Area Under Curve (ʧʣʦʱʘ ʧʽʜ ROC-ʢʨʠʚʦʶ); 

Cɯ ï Confidence interval (ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ); 

Optimal cut-off point ï ʦʧʪʠʤʘʣʴʥʘ ʪʦʯʢʘ ʚʽʜʩʽʢʘʥʥʷ ROC-ʢʨʠʚʦʾ; 

ROC      ï Receiver Operating Characteristic; 

SE            ï Standard Error (ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ); 

Se         ï Sensitivity (ʯʫʪʣʠʚʽʩʪʴ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʪʝʩʪʫ); 
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SpO2   ï saturation of O2 (ʥʘʩʠʯʝʥʽʩʪʴ ʢʨʦʚʽ ʢʠʩʥʝʤ); 

Sʨ     ï Specificity (ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʪʝʩʪʫ). 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʅʘ ʩʴʦʛʦʜʥʽ ʭʨʦʥʽʯʥʝ ʦʙʩʪʨʫʢʪʠʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʣʝʛʝʥʴ (ʍʆɿʃ) ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʭʚʦʨʦʙʘ, ʧʨʠ ʷʢʽʡ ʢʨʽʤ ʫʨʘʞʝʥʥʷ 

ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʟ ʨʦʟʚʠʪʢʦʤ ʥʝʟʚʦʨʦʪʥʦʾ ʘʙʦ ʤʘʣʦʟʚʦʨʦʪʥʦʾ 

ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ ʬʦʨʤʫʶʪʴʩʷ ʯʠʩʝʣʴʥʽ ʢʦʤʦʨʙʽʜʥʽ ʩʪʘʥʠ ʡ ʩʠʩʪʝʤʥʽ 

ʝʬʝʢʪʠ. ʅʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʩʝʨʝʜ ʥʠʭ ʻ ʽʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ (ɯʍʉ), 

ʘʪʝʨʦʩʢʣʝʨʦʟ, ʪʨʦʤʙʦʟ, ʪʨʦʤʙʦʝʤʙʦʣʽʷ ʣʝʛʝʥʝʚʦʾ ʘʨʪʝʨʽʾ (ʊɽʃɸ) ʪʦʱʦ [55, 

165, 180, 190, 194, 198, 204, 222]. ɹʽʣʴʰ ʥʽʞ ʫ 50 % ʚʠʧʘʜʢʽʚ ʦʩʪʘʥʥʽ 

ʧʨʠʟʚʦʜʷʪʴ ʘʙʦ ʜʦ ʦʙʪʷʞʝʥʥʷ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʍʆɿʃ, ʘʙʦ ʜʦ ʨʦʟʚʠʪʢʫ 

ʟʘʛʨʦʟʣʠʚʠʭ ʜʣʷ ʞʠʪʪʷ ʫʩʢʣʘʜʥʝʥʴ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʩʪʘʥʥʽʭ 

ʨʦʢʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʡ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʣʝʪʘʣʴʥʦʩʪʽ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʻ ʥʝ 

ʜʠʭʘʣʴʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʷʢ ʚʚʘʞʘʣʦʩʷ ʨʘʥʽʰʝ, ʘ ʩʘʤʝ ʨʦʟʚʠʪʦʢ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʭ ʢʘʪʘʩʪʨʦʬ [194, 198], ʦʜʥʽʻʶ ʟ ʣʘʥʦʢ ʨʝʘʣʽʟʘʮʽʾ ʷʢʠʭ ʻ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ [36, 218]. 

ʋ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʪʷʞʢʽʩʪʴ ʙʨʦʥʭʦʦʙʩʪʨʫʢʮʽʾ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʻ 

ʪʷʞʢʦʩʪʽ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʣʝʛʝʥʝʚʦʛʦ ʜʠʭʘʥʥʷ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʜʦʩʪʘʪʥʦʩʪʽ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ, ʘ 

ʽ ʚʽʜ ʜʠʬʫʟʽʾ ʢʠʩʥʶ ʯʝʨʝʟ ʘʣʴʚʝʦʣʦ-ʢʘʧʽʣʷʨʥʽ ʤʝʤʙʨʘʥʠ ʪʘ ʷʢʦʩʪʽ 

ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ [34, 95, 124].  

ʆʢʨʽʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʽ ʩʪʫʧʝʥʷ ʦʩʦʙʠʩʪʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʟʘʜʠʰʢʠ [178] ʥʘ ʪʷʞʢʽʩʪʴ 

ʜʠʭʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ 

ʟʤʝʥʰʝʥʥʷ ʨʽʟʥʠʮʽ ʚ ʧʘʨʮʽʘʣʴʥʦʤʫ ʪʠʩʢʫ ʢʠʩʥʶ ʽ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ 

ʘʣʴʚʝʦʣʘʭ ʽ ʧʨʦʩʚʽʪʽ ʢʘʧʽʣʷʨʘ ʫ ʟʚ'ʷʟʢʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʣʠʰʢʦʚʦʛʦ ʦʙ'ʻʤʫ 

ʣʝʛʝʥʴ, ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʜʠʬʫʟʽʡʥʦʛʦ ʰʘʨʫ ʚʥʘʩʣʽʜʦʢ ʩʢʦʨʦʯʝʥʥʷ 

ʣʝʛʝʥʝʚʦʾ ʧʘʨʝʥʭʽʤʠ ʽ ʧʦʨʫʰʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ [22, 34, 95, 101, 

201]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʠʬʫʟʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ ʫ 

ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤʠ ʩʪʘʜʽʷʤʠ ʍʆɿʃ ʟʘʣʝʞʘʪʴ ʷʢ ʚʽʜ ʩʪʫʧʝʥʽʚ ʛʽʧʝʨʽʥʬʣʷʮʽʾ ʽ 
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ʧʦʨʫʰʝʥʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʧʨʦʭʽʜʥʦʩʪʽ [95], ʪʘʢ ʽ ʧʦʨʫʰʝʥʴ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʫ 

ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ [16, 118]. ʇʨʠ ʮʴʦʤʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽ 

ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʽ ʧʦʨʫʰʝʥʥʷ ʟ ̔ʟʥʘʯʥʠʤ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷʤ, ʽ ʧʨʦʷʚʠ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʩʠʥʜʨʦʤʫ, ʧʨʠ ʷʢʦʤʫ ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ ʤʘʩʠʚʥʽ ʪʨʦʤʙʠ, 

ʧʨʦʪʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʘ ʛʦʪʦʚʥʽʩʪʴ ʢʨʦʚʽ ʜʦ ʟʛʦʨʪʘʥʥʷ [23]. ʆʩʪʘʥʥʻ ʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʽʢʨʦʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ ʫ ʩʠʩʪʝʤʽ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʣʝʛʝʥʴ.  

ʊʘʢ, ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ 35ï42 % 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʬʦʨʤʫʻʪʴʩʷ ʧʨʝʜʪʨʦʤʙʦʪʠʯʥʠʡ ʩʪʘʥ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʤʠ ʽ ʛʽʧʦʬʽʙʨʦʣʽʪʠʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʛʝʤʦʩʪʘʟʫ [215,  

232], ʷʢʽ ʡ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʠʭ ʟʤʽʥ [232]. 

ʆʜʥʽʻʶ ʟ ʚʘʛʦʤʠʭ ʧʨʠʯʠʥ ʜʝʢʦʤʧʝʥʩʘʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʪʘ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ  ̒ʛʽʧʝʨʘʛʨʝʛʘʮʽ ̫ʬʦʨʤʝʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ [16, 25, 26, 35, 60, 88, 118]. 

ɺʽʜʦʤʦ, ʱʦ ʧʽʜ ʚʧʣʠʚʦʤ ʰʢʽʜʣʠʚʠʭ ʘʝʨʦʧʦʣʶʪʘʥʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽ ʣʦʢʘʣʴʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʫ ʜʠʩʪʘʣʴʥʠʭ 

ʚʽʜʜʽʣʘʭ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʩʠʣʝʥʥʷ 

ʧʨʦʜʫʢʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʪʘ ʤʝʜʽʘʪʦʨʽʚ [4, 6, 12, 60, 129, 148, 155, 

183]. ʆʩʪʘʥʥʽ ʥʘ ʪʣʽ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʦʢʩʽʾ, ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʫʤʦʚ 

ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ, ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʘʮʽʾ ʷʢ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʠʭ, ʪʘʢ 

ʽ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʨʦʚʽ, ʱʦ, ʟʨʝʰʪʦʶ, ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʫʩʽʻʾ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ [27, 37, 63, 79, 115, 125, 132, 145, 159, 

160, 226]. 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʧʠʪʘʥʥʷ ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʰʠʨʦʢʦ ʚʠʚʯʘʶʪʴʩʷ ʥʘʫʢʦʚʮʷʤʠ ʩʚʽʪʫ [27, 36, 

74], ʚʪʽʤ, ʤʝʭʘʥʽʟʤʠ ʮʠʭ ʟʤʽʥ, ʾʭ ʚʧʣʠʚ ʥʘ ʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ, ʟʚôʷʟʦʢ 

ʟ ʬʘʟʦʶ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʦʪʨʠʤʫʚʘʥʦ ʁ ʪʝʨʘʧʽʻ  ʁ ʟʘʣʠʰʘʶʪʴʩʷ 

ʤʘʣʦʚʠʚʯʝʥʠʤʠ. ʇʦʧʝʨʝʜʞʝʥʥʷ ʞ ʨʦʟʚʠʪʢʫ ʬʘʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʦʨʫʰʝʥʥʷ 

ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫʞʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʾ 

ʤʦʛʣʠ ʙ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʽʥʚʘʣʽʜʥʦʩʪʽ ʡ ʩʤʝʨʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʦʢʨʘʱʠʪʠ 

ʷʢʽʩʪʴ ʞʠʪʪʷ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʠʩʚʷʯʝʥʦʛʦ ʫʪʦʯʥʝʥʥʶ ʤʝʭʘʥʽʟʤʽʚ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ 

ʥʘ ʍʆɿʃ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥ ʫ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʽʡ ʽ 

ʢʦʘʛʫʣʷʮʽʡʥʽʡ ʣʘʥʢʘʭ ʛʝʤʦʩʪʘʟʫ, ʘ ʪʘʢʦʞ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʜʽʘʛʥʦʩʪʠʢʠ ʡ 

ʦʧʪʠʤʽʟʘʮʽʾ ʚʝʜʝʥʥʷ ʭʚʦʨʠʭ ʥʘ ʝʪʘʧʘʭ ʾʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʦʙˇʨʫʥʪʦʚʫʶʪʴ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʦʙʨʘʥʦʾ ʪʝʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʷ ʻ ʬʨʘʛʤʝʥʪʦʤ ʧʣʘʥʦʚʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʢʘʬʝʜʨʠ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ 1 ɼʝʨʞʘʚʥʦʛʦ ʟʘʢʣʘʜʫ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ 

ʘʢʘʜʝʤʽʷ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠè çʆʩʦʙʣʠʚʦʩʪʽ ʜʽʘʛʥʦʩʪʠʢʠ 

ʪʘ ʤʝʜʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠè 

(ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ˉ 0111U001371) ʪʘ çɺʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʢʣʽʥʽʢʠ, ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʤʝʜʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʭʚʦʨʠʭ ʧʨʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠè (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ 

 ̄0114U005350). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʦʨʫʰʝʥʴ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʡ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ 

ʭʨʦʥʽʯʥʝ ʦʙʩʪʨʫʢʪʠʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ 

ʭʚʦʨʦʙʠ, ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʦʪʨʠʤʫʚʘʥʦʾ ʪʝʨʘʧʽʾ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ: 

1) ʚʠʟʥʘʯʠʪʠ ʯʘʩʪʦʪʫ ʡ ʭʘʨʘʢʪʝʨ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʠʭ ʽ ʢʦʘʛʫʣʷʮʽʡʥʠʭ 

ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ; 

2) ʚʠʟʥʘʯʠʪʠ ʯʘʩʪʦʪʫ ʡ ʭʘʨʘʢʪʝʨ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ ʪʘ ʦʪʨʠʤʫʚʘʥʦʾ 

ʪʝʨʘʧʽʾ; 

3) ʚʩʪʘʥʦʚʠʪʠ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʩʠʨʦʚʘʪʢʦʚʠʤ ʨʽʚʥʝʤ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ 

ʧʨʦʪʝʾʥʫ (ʉʈʇ) ̫ʢ ʤʘʨʢʝʨʘ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʘ ʨʽʚʥʷʤʠ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ; 



22 

4) ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʨʦʛʥʦʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʫ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʪʘ 

ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ; 

5) ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʚʦʤʽʩʷʯʥʦʛʦ ʪʝʨʤʽʥʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʚʦʨʠʤʠ ʥʘ 

ʍʆɿʃ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ 

(ʽʥʛʘʣʷʮʽʡʥʠʡ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʾʜ (ɯɻʂʉ) ʪʘ ɓ2-ʘʛʦʥʽʩʪ ʧʦʜʦʚʞʝʥʦʾ ʜʽʾ 

(ɹɸʇɼ) ʫ ʜʦʟʘʭ, ʚʽʜʧʦʚʽʜʥʠʭ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ) ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ; 

6) ʜʦʩʣʽʜʠʪʠ ʩʪʘʥ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʪʘ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ 

ʧʨʠ ʽʥʬʝʢʮʽʡʥʦʤʫ ʟʘʛʦʩʪʨʝʥʥʽ ʍʆɿʃ ʪʘ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʡʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ; 

7) ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ 

ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʚʠʨʘʟʥʦʩʪʽ 

ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʦʪʨʠʤʫʚʘʥʦʾ 

ʪʝʨʘʧʽʾ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʭʨʦʥʽʯʥʝ ʦʙʩʪʨʫʢʪʠʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʜʽʘʛʥʦʩʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʪʘ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʢʣʽʥʽʯʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ, 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ï ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʜʽʘʛʥʦʟʫ ʍʆɿʃ, 

ʣʘʙʦʨʘʪʦʨʥʠʡ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ, 

ʦʧʪʠʯʥʘ ʘʛʨʝʛʦʤʝʪʨʽʷ ï ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ 

ʛʝʤʦʩʪʘʟʫ, ʙʽʦʭʽʤʽʯʥʽ ï ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ, 

ʽʤʫʥʦʬʝʨʤʝʥʪʥʠʡ ï ʜʣʷ ʦʮʽʥʢʠ ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, 

ʩʪʘʪʠʩʪʠʯʥʽ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʦʧʦʚʥʝʥʽ ʥʘʫʢʦʚʽ ʜʘʥʽ ʧʨʦ 

ʚʠʨʘʟʥʽʩʪʴ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʦʪʨʠʤʫʚʘʥʦʾ 

ʪʝʨʘʧʽʾ. ʋʪʦʯʥʝʥʽ ʥʘʫʢʦʚʽ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. 
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ʋʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʘ ʧʨʦʛʥʦʩʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʽʥʜʝʢʩʫ ʘʜʛʝʟʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ (ɯɸʊ) ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ ʪʘ ʨʽʚʥʷ ʉʈʇ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʦ ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ ʧʨʠʥʮʠʧʠ 

ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʽʚ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʦʾ 

ʪʝʨʘʧʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ 

ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ, ʘ ʧʨʠʡʦʤ ʚʽʜʧʦʚʽʜʥʦʾ 

ʪʝʨʘʧʽʾ ʩʧʨʠʷʻ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʶ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʽʥʬʝʢʮʽʡʥʦʤʫ ʟʘʛʦʩʪʨʝʥʥʽ ʍʆɿʃ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʧʨʠʯʦʤʫ ʷʢʱʦ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʡʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ ʧʦʢʘʟʥʠʢʠ ʘʛʨʝʛʘʮʽʡʥʠʭ ʟʤʽʥ ʥʦʨʤʘʣʽʟʫʶʪʴʩʷ, ʪʦ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ï 

ʥʽ. ʆʩʪʘʥʥʻ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʢʦʘʛʫʣʷʮʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʫ ʧʦʜʘʣʴʰʦʤʫ. 

ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, 

ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʦʪʨʠʤʫʚʘʥʦʾ ʪʝʨʘʧʽʾ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʭ ʫ 

ʧʨʘʢʪʠʢʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʦʮʽʥʢʠ ʩʪʘʥʫ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʪʘ 

ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʚʥʷ ɯɸʊ ʫ 

ʷʢʦʩʪʽ ʤʘʨʢʝʨʘ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ ʨʽʚʥʷ ʉʈʇ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ. 

ʆʪʨʠʤʘʥʦ ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ (ʇʘʪ. 101836 U ʋʢʨʘʾʥʘ, 

ʄʇʂ ɸ61ɺ 1/267, ɸ61ɺ 6/00, G01N 33/48).  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʨʽʚʥʷ ʉʈʇ ʫ ʭʚʦʨʦʛʦ ʥʘ 

ʍʆɿʃ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʷʢʦʩʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʘʛʨʝʛʘʮʽʡʥʠʭ ʪʘ/ʘʙʦ ʢʦʘʛʫʣʷʮʽʡʥʠʭ 

ʧʦʨʫʰʝʥʴ. 

ɼʦʚʝʜʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʥʘ 
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ʚʠʨʘʟʥʽʩʪʴ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʫ ʧʨʘʢʪʠʢʫ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ 

ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʟ 

ʧʫʣʴʤʦʥʦʣʦʛʽʯʥʠʤʠ ʣʽʞʢʘʤʠ ʂʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 

ʰʦʩʪʘ ʤʽʩʴʢʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠè, 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʚʽʜʜʽʣʝʥʴ ʂʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʢʣʽʥʽʯʥʘ 

ʣʽʢʘʨʥʷ ˉ 9è ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠè ʪʘ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʤʽʩʴʢʦʾ 

ʣʽʢʘʨʥʽ ˉ 2 ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ, ʧʫʣʴʤʦʥʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 

ʂʦʤʫʥʘʣʴʥʦʛʦ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʟʘʢʣʘʜʫ çʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʥʘ 

ʣʽʢʘʨʥʷè, ʘ ʪʘʢʦʞ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʥʘ ʢʘʬʝʜʨʽ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ 1 

ɼɿ çɼʄɸè. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʥʪʦʤ ʧʨʦʚʝʜʝʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ ʽ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ 

ʥʘʧʨʷʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʬʦʨʤʫʣʶʚʘʪʠ ʤʝʪʫ, ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʨʦʟʨʦʙʠʪʠ ʧʽʜʭʦʜʠ ʜʦ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ. ʇʨʦʚʝʜʝʥʠʡ ʚʽʜʙʽʨ ʭʚʦʨʠʭ. ʆʩʦʙʠʩʪʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ˇʨʫʥʪʫʚʘʣʦʩʴ ʥʘ ʨʝʪʝʣʴʥʦʤʫ ʚʠʚʯʝʥʥʽ ʡ ʘʥʘʣʽʟʽ 

ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʠʭ, ʘʥʘʤʥʝʩʪʠʯʥʠʭ, ʢʣʽʥʽʯʥʠʭ ʪʘ ʘʥʢʝʪʥʠʭ ʜʘʥʠʭ, 

ʧʨʦʚʝʜʝʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʪʘ ʫʟʘʛʘʣʴʥʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʣʘʙʦʨʘʪʦʨʥʠʭ, ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ ʽʤʫʥʦʬʝʨʤʝʥʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʩʪʘʪʠʩʪʠʯʥʦ ʦʙʨʦʙʣʝʥʦ ʙʘʟʫ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʽ ʧʨʘʮʽ, 

ʥʘʧʠʩʘʥʦ ʨʦʟʜʽʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʈʘʟʦʤ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚʠʩʥʦʚʢʠ ʡ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ 

ʜʦʧʦʚʽʜʘʣʠʩʴ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʍʍɯV-ʤʫ ʽ XXV-ʤʫ ʢʦʥʛʨʝʩʘʭ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʈʝʩʧʽʨʘʪʦʨʥʦʛʦ ʊʦʚʘʨʠʩʪʚʘ (ʤ. ʄʶʥʭʝʥ, 2014 ʨ., ʤ. 

ɸʤʩʪʝʨʜʘʤ, 2015 ʨ.), ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠè (ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, 2015 ʨ.), 

XV ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ çʅʦʚʠʥʠ ʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠè (ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, 2015 ʨ.). 
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ʆʙʩʷʛ ʽ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʣʘʜʝʥʘ ʥʘ 206 ʩʪʦʨʽʥʢʘʭ 

ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, ʽʣʶʩʪʨʦʚʘʥʘ 39 ʪʘʙʣʠʮʷʤʠ ʪʘ 27 ʨʠʩʫʥʢʘʤʠ, ʩʢʣʘʜʘʻʪʴʩʷ 

ʽʟ ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʨʦʟʜʽʣʫ ʤʘʪʝʨʽʘʣʽʚ ʽ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʽʚ, ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʤʽʩʪʠʪʴ 241 ʧʦʩʠʣʘʥʥʷ (65 ï ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 176 ï 

ʽʥʦʟʝʤʥʠʭ). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 9 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, 

ʩʝʨʝʜ ʷʢʠʭ 5 ʩʪʘʪʝʡ (ʽʟ ʥʠʭ 4 ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʄʆʅ ʋʢʨʘʾʥʠ ʪʘ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫ ʤʽʞʥʘʨʦʜʥʠʭ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ, 1 ï ʫ ʟʘʨʫʙʽʞʥʦʤʫ ʘʥʛʣʦʤʦʚʥʦʤʫ ʚʠʜʘʥʥʽ), 4 ʪʝʟ 

ʜʦʧʦʚʽʜʝʡ ʫ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʛʨʝʩʽʚ ʪʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ (ʟ ʥʠʭ 

2 ï ʫ ʘʥʛʣʦʤʦʚʥʦʤʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʚʠʜʘʥʥʽ). 
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ʈʆɿɼɯʃ 1 

ʆʉʆɹʃʀɺʆʉʊɯ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʉʀʉʊɽʄʀ 

ɻɽʄʆʉʊɸɿʋ ʋ ʍɺʆʈʀʍ ʅɸ ʍʈʆʅɯʏʅɽ ʆɹʉʊʈʋʂʊʀɺʅɽ 

ɿɸʍɺʆʈʖɺɸʅʅʗ ʃɽɻɽʅʔ 

(ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʍʆɿʃ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʦʰʠʨʝʥʘ ʭʚʦʨʦʙʘ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʽʡʢʠʤ, ʥʝ ʧʦʚʥʽʩʪʶ ʟʚʦʨʦʪʥʽʤ ʦʙʤʝʞʝʥʥʷʤ ʧʨʦʭʽʜʥʦʩʪʽ 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʥʝʟʚʠʯʥʦʶ ʪʘ ʧʦʩʠʣʝʥʦʶ ʭʨʦʥʽʯʥʦʶ 

ʟʘʧʘʣʴʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʥʘ ʜʽʶ ʰʢʽʜʣʠʚʠʭ ʯʘʩʪʦʢ  ̔ʛʘʟʽʚ [83, 

98, 132, 135, 150, 189, 228]. ʇʦʨʷʜ ʽʟ ʫʨʘʞʝʥʥʷʤ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʍʆɿʃ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʯʠʩʝʣʴʥʠʭ ʢʦʤʦʨʙʽʜʥʠʭ ʩʪʘʥʽʚ ʪʘ ʧʦʟʘʣʝʛʝʥʝʚʠʭ 

ʩʠʩʪʝʤʥʠʭ ʧʨʦʷʚʽʚ (ʩʠʩʪʝʤʥʠʭ ʝʬʝʢʪʽʚ, ʩʠʩʪʝʤʥʠʭ ʨʝʘʢʮʽʡ ʪʦʱʦ), ʷʢʽ ʟʜʘʪʥʽ 

ʦʙʪʷʞʫʚʘʪʠ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ ʫ ʦʢʨʝʤʠʭ ʭʚʦʨʠʭ [90, 98, 116, 125, 155, 157, 

237]. ʈʦʟʚʠʪʦʢ ʧʦʟʘʣʝʛʝʥʝʚʠʭ ʝʬʝʢʪʽʚ ʍʆɿʃ ʤʘʻ ʚʘʞʣʠʚʝ ʢʣʽʥʽʯʥʝ ʪʘ 

ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʝʨʝʙʽʛʫ ʡ ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ ʭʚʦʨʦʙʠ [9]. ʂʨʽʤ 

ʮʴʦʛʦ, ʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʪʘ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʍʆɿʃ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʽ ʚʠʨʘʟʥʽʩʪʴ ʪʘ ʯʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʧʦʟʘʣʝʛʝʥʝʚʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʽʚ ʡ ʩʫʧʫʪʥʽʭ ʧʘʪʦʣʦʛʽʡ [155, 157, 237], ʚʘʛʦʤʝ ʤʽʩʮʝ ʩʝʨʝʜ ʷʢʠʭ ʟʘʡʤʘʶʪʴ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ (ɯʍʉ, ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ (ɸɻ), 

ʘʪʝʨʦʩʢʣʝʨʦʟ, ʪʨʦʤʙʦʟ, ʊɽʃɸ).  

ʋ ʚʠʥʠʢʥʝʥʥʽ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʧʦʨʫʰʝʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʫ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʧʦʨʫʰʝʥʥʷ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ ʤʘʶʪʴ ʜʦʩʠʪʴ ʚʘʛʦʤʝ 

ʟʥʘʯʝʥʥʷ [21, 69, 76, 90, 165, 190, 194, 198, 204, 222]. ʋʩʽ ʚʠʱʝʟʘʟʥʘʯʝʥʽ 

ʬʘʢʪʦʨʠ, ʟʘ ʜʘʥʠʤʠ ʚʝʣʠʢʠʭ ʧʦʧʫʣʷʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫ 2ï3 ʨʘʟʠ 

ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢ ʩʤʝʨʪʽ ʚʽʜ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʧʘʪʦʣʦʛʽʡ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, 

ʱʦ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 50 % ʫʩʽʭ ʩʤʝʨʪʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ, ʘ ʩʫʪʦ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʽ 

ʫʩʢʣʘʜʥʝʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫʜʚʽʯʽ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʙʝʟ ʍʆɿʃ [45, 98, 127, 128, 155, 166, 

170, 234]. ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʟʨʦʩʪʘʥʥʷ 



27 

ʩʤʝʨʪʥʦʩʪʽ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟʜʝʙʽʣʴʰʦʛʦ ʟʫʤʦʚʣʝʥʝ ʟʨʦʩʪʘʥʥʷʤ 

ʪʨʦʤʙʦʛʝʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʦʚʽ ʥʘ ʬʦʥʽ ʚʠʨʘʞʝʥʠʭ ʧʦʨʫʰʝʥʴ ʟʛʦʨʪʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ [29, 80]. 

 

1.1. ʉʪʘʥ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

 

ɻʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʨʦʚʽ ʻ ʾʾ ʙʽʦʣʦʛʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʪʘ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʢʨʦʚʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʘʙʽʣʴʥʠʡ ʛʦʤʝʦʩʪʘʟ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ. ʇʽʜʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʨʝʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʶ (ʧʝʨʚʠʥʥʦʶ, 

ʢʣʽʪʠʥʥʦʶ), ʢʦʘʛʫʣʷʮʽʡʥʦ ʁ (ʚʪʦʨʠʥʥʦʶ, ʧʣʘʟʤʦʚʦʶ) ʪʘ ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʶ 

ʣʘʥʢʘʤʠ ʛʝʤʦʩʪʘʟʫ [15, 17, 21, 69, 76, 91, 105, 240]. 

ʆʩʢʽʣʴʢʠ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʙʘʛʘʪʴʦʭ 

ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʻ ʧʨʠʯʠʥʦʶ ʪʘʢʠʭ ʪʷʞʢʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʷʢ 

ʪʨʦʤʙʦʝʤʙʦʣʽʷ, ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʘ ʡ ʽʥʩʫʣʴʪ, ʫʚʘʛʫ ʚʯʝʥʠʭ ʧʨʠʚʝʨʪʘʻ  ʪʦʡ 

ʬʘʢʪ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʨʠʟʠʢ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫʜʚʽʯʽ ʚʠʱʠʡ ʧʦʨʽʚʥʷʥʦ ʟ ʭʚʦʨʠʤʠ ʥʘ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʝʟ ʩʫʧʫʪʥʽʭ ʙʨʦʥʭʦʦʙʩʪʨʫʢʪʠʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʫʜʚʽʯʽ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʙʝʟ ʍʆɿʃ [28, 155, 166, 170, 216]. ʇʨʠ ʮʴʦʤʫ ʧʽʜ ʯʘʩ 

ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ, ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ  ʥʘʨʦʩʪʘʥʥʷʤ ʛʽʧʦʢʩʽʾ, ʨʠʟʠʢ 

ʬʘʪʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʢʦʘʛʫʣʷʮʽʾ ʟʨʦʩʪʘʻ [73, 168, 191, 221, 225, 229, 231]. ʊʘʢ, 

ʫ ʜʦʩʣʽʜʞʝʥʥʽ J. Rizkallah [220] ʧʦʢʘʟʘʥʦ, ʱʦ ʫ 17,8 % ʭʚʦʨʠʭ ʽʟ ʟʘʛʦʩʪʨʝʥʥʷʤ 

ʍʆɿʃ, ʷʢʽ ʧʦʪʨʝʙʫʚʘʣʠ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ, ʧʽʩʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ 

ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʊɽʃɸ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʧʦʛʘʥʠʡ ʧʨʦʛʥʦʟ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʙʽʛʫ 

ʍʆɿʃ ʪʘ ʨʠʟʠʢ ʜʣʷ ʞʠʪʪʷ ʧʘʮʽʻʥʪʘ ʧʨʠʞʠʪʪʻʚʘ ʜʽʘʛʥʦʩʪʠʢʘ ʮʴʦʛʦ 

ʫʩʢʣʘʜʥʝʥʥʷ ʚʠʢʣʠʢʘʻ ʪʨʫʜʥʦʱʽ ʫ ʟʚôʷʟʢʫ ʽʟ ʧʦʜʽʙʥʽʩʪʶ ʡʦʛʦ ʢʣʽʥʽʯʥʠʭ 

ʧʨʦʷʚʽʚ ʽʟ ʩʠʤʧʪʦʤʘʤʠ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ [65]. ʊʦʤʫ, ʥʘ ʩʴʦʛʦʜʥʽ, ʚʠʚʯʝʥʥʷ 
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ʩʧʦʩʦʙʽʚ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʬʘʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʦʨʫʰʝʥʥʷ 

ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʉʠʩʪʝʤʘ ʛʝʤʦʩʪʘʟʫ ï ʮʝ ʧʦʩʪʽʡʥʦ ʬʫʥʢʮʽʦʥʫʶʯʘ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʘ 

ʩʠʩʪʝʤʘ, ʫ ʷʢʽʡ ʷʢ ʥʘ ʨʽʚʥʽ ʢʣʽʪʠʥʥʦʾ (ʝʥʜʦʪʝʣʽʘʣʴʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʘ), ʪʘʢ ʽ ʥʘ 

ʨʽʚʥʽ ʬʝʨʤʝʥʪʥʦʾ (ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, ʬʽʙʨʠʥʦʣʽʟ) ʣʘʥʦʢ ʧʨʦʮʝʩʠ ʘʢʪʠʚʘʮʽʾ ʪʘ 

ʽʥʛʽʙʽʮʽʾ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʫ ʜʠʥʘʤʽʯʥʽʡ ʨʽʚʥʦʚʘʟʽ. 

ʅʘ ʜʫʤʢʫ ʚʯʝʥʠʭ ʧʦʨʫʰʝʥʴ ʛʝʤʦʨʝʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ ʨʝʘʣʽʟʫʻʪʴʩʷ ʷʢ ʯʝʨʝʟ ʟʘʧʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥ, ʱʦ 

ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʭʨʦʥʽʯʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʘ ʘʢʪʠʚʫʶʪʴ 

ʧʨʦʟʘʧʘʣʴʥʠ ̔ʮʠʪʦʢʽʥʠ ʽ ʛʦʩʪʨʦʬʘʟʥ ̔ʧʨʦʪʝʾʥʽ ʫ ʧʣʘʟʤʽ ʭʚʦʨʠʭ, ʪʘʢ ʽ ʯʝʨʝʟ 

ʚʝʥʪʠʣʷʮʽʡʥʫ ʛʽʧʦʢʩʝʤʽʶ, ʷʢʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʮʠʨʢʫʣʷʪʦʨʥʦʾ 

ʪʘ ʪʢʘʥʠʥʥʦʾ ʛʽʧʦʢʩʽʾ, ʟʤʽʥ ʛʘʟʦʚʦʛʦ ʩʢʣʘʜʫ ʢʨʦʚʽ, ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ 

ʪʘ ʨʦʟʚʠʪʢʫ ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʨʝʩʫ. 

ʃʝʛʝʥʽ, ʷʢ ʚʽʜʦʤʦ, ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʫ ʬʫʥʢʮʽʶ ʫ ʨʝʛʫʣʷʮʽʾ ʘʛʨʝʛʘʪʥʦʛʦ 

ʩʪʘʥʫ ʢʨʦʚʽ, ʧʨʦʮʝʩʽʚ ʟʛʦʨʪʘʥʥʷ ʪʘ ʬʽʙʨʠʥʦʣʽʟʫ. ʉʘʤʝ ʫ ʣʝʛʝʥʷʭ ʤʽʩʪʷʪʴʩʷ 

ʬʘʢʪʦʨʠ, ʨʝʛʫʣʶʶʯʽ ʧʨʦʮʝʩʠ ʢʦʘʛʫʣʷʮʽʾ ʪʘ ʘʥʪʠʢʦʘʛʫʣʷʮʽʾ (ʛʝʧʘʨʠʥ, 

ʧʣʘʟʤʽʥʦʛʝʥ ʪʘ ʡʦʛʦ ʘʢʪʠʚʘʪʦʨʠ ʪʦʱʦ) [123].  

ʋ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʧʦʩʠʣʝʥʥʷ ʣʦʢʘʣʴʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʫ ʙʨʦʥʭʘʭ, 

ʣʝʛʝʥʝʚʽʡ ʧʘʨʝʥʭʽʤʽ ʪʘ ʩʫʜʠʥʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʠʩʪʝʤʥʦʾ ʜʽʾ ʤʝʜʽʘʪʦʨʽʚ ʽ 

ʤʘʨʢʝʨʽʚ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʧʨʠʷʻ ʧʨʦʛʨʝʩʫʚʘʥʥʶ ʷʢ ʘʪʝʨʦʩʢʣʝʨʦʟʫ ʪʘ 

ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ ʝʬʝʢʪʽʚ, ʪʘʢ ʽ  ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ [4, 6, 12, 32, 60, 129, 

148, 155, 183].  

ʂʦʣʦʥʽʟʘʮʽʷ ʧʘʪʦʛʝʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʫ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʘʭ, ʦʩʦʙʣʠʚʦ ʧʽʜ 

ʯʘʩ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʚʽʣʴʥʝʥʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ 

[46, 82, 99, 112]. ʅʘʜʤʽʨʥʘ ʩʝʢʨʝʮʽʷ ʦʩʪʘʥʥʽʭ ʩʧʨʠʷʻ ʘʢʪʠʚʘʮʽʾ ʩʠʩʪʝʤʥʦʾ 

ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʪʘ ʧʦʛʣʠʙʣʝʥʥʶ ʾʾ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʷʢ ʥʘ ʬʦʨʤʝʥʽ 

ʝʣʝʤʝʥʪʠ ʢʨʦʚʽ, ʪʘʢ ʽ ʥʘ ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ [31, 94]. ɯʩʥʫʻ 

ʜʫʤʢʘ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ ʧʦʚôʷʟʘʥʽ ʪʘʢʦʞ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʫʪʚʦʨʝʥʥʷ ʪʨʦʤʙʽʥʫ (ʢʦʬʘʢʪʦʨʘ ʩʠʥʪʝʟʫ ʪʨʦʤʙʦʢʩʘʥʫ ɸ2), ʷʢʠʡ, 

ʻ ʧʦʩʝʨʝʜʥʠʢʦʤ ʘʢʪʠʚʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ [14, 149]. ʋ ʩʚʦʶ ʯʝʨʛʫ ʪʨʦʤʙʦʢʩʘʥ A2 
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ʻ ʚʘʞʣʠʚʠʡ ʤʝʜʽʘʪʦʨ ʘʛʨʝʛʘʮʽʾ ʽ ʜʝʛʨʘʥʫʣʷʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʪʨʦʤʙʦʢʩʘʥʫ ɸ2 ʘʢʪʠʚʫʻ ʘʛʨʝʛʘʮʽʶ ʪʨʦʤʙʦʮʠʪʽʚ, ʩʧʨʠʷʶʯʠ ʨʦʟʚʠʪʢʫ 

ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʦʥʽʾ, ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʛʽʧʝʨʧʣʘʩʪʠʯʥʠʭ ʟʤʽʥ 

ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ ʪʘ ʩʧʘʟʤʫ ʘʨʪʝʨʽʡ. ɿʘʟʥʘʯʝʥʽ ʛʝʤʦʨʝʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʾ ʛʽʧʦʢʩʽʾ [226].  

ʂʨʽʤ ʮʴʦʛʦ, ʜʦʚʝʜʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʚʠʨʘʟʥʦʩʪʽ 

ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʦ ʧʦʩʠʣʶʶʪʴʩʷ ʧʨʦʷʚʠ ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʨʝʩʫ 

[120, 152]. ɺʧʣʠʚ ʪʶʪʶʥʦʢʫʨʽʥʥʷ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʣʶʪʘʥʪʽʚ ʩʧʨʠʷʻ 

ʧʦʛʣʠʙʣʝʥʥʶ ʚʢʘʟʘʥʠʭ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ [6, 60, 107, 125, 136, 140, 

144, 218]. ɺ ʦʩʥʦʚʽ ʮʠʭ ʧʨʦʮʝʩʽʚ ʣʝʞʠʪʴ ʧʘʪʦʛʝʥʥʘ ʜʽʷ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʧʨʠ ʢʫʨʽʥʥʽ, ʪʘ ʧʦʣʶʪʘʥʪʽʚ ʽ ʛʘʟʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʦʚʽʪʨʽ. ʎʽ 

ʨʝʯʦʚʠʥʠ ʚʠʢʣʠʢʘʶʪʴ ʦʢʩʠʜʘʥʪʥʫ ʘʛʨʝʩʽʶ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʜʠʭʘʣʴʥʠʭ 

ʰʣʷʭʽʚ ʘʢʪʠʚʥʠʤʠ ʬʦʨʤʘʤʠ ʢʠʩʥʶ, ʜʽʦʢʩʠʜʘʤʠ ʘʟʦʪʫ ʡ ʩʽʨʢʠ ʪʘ ʚʽʣʴʥʠʤʠ 

ʨʘʜʠʢʘʣʘʤʠ, ʱʦ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ 

ʧʦʰʢʦʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʤʙʨʘʥ ʷʢ ʢʣʽʪʠʥ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ, ʪʘʢ ʽ ʢʣʽʪʠʥ 

ʧʨʠʡʤʘʶʯʠʭ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ [10, 11, 18, 31, 53, 84, 110, 

155, 161, 162, 203, 205].   

ɼʝʩʪʨʫʢʪʠʚʥʘ ʜʽʷ ʤʝʜʽʘʪʦʨʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʩʠʩʪʝʤʥʦʛʦ ʦʢʩʠʜʘʥʪʥʦʛʦ 

ʩʪʨʝʩʫ ʥʘ ʩʫʜʠʥʥʫ ʩʪʽʥʢʫ ʩʧʨʠʷʻ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽʡ ʘʢʪʠʚʘʮʽʷ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʪʘ 

ʧʨʠʛʥʽʯʝʥʥʶ ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤ ʢʨʦʚʽ ʪʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʘʛʦʤʠʡ 

ʤʝʭʘʥʽʟʤ ʨʦʟʚʠʪʢʫ ʪʨʦʤʙʦʪʠʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [30, 43, 47, 100, 109, 185, 206, 

235]. ʊʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʝʥʜʦʪʝʣʽʶ ʟ ʧʦʩʣʽʜʦʚʥʠʤ 

ʨʦʟʚʠʪʢʦʤ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʚʚʘʞʘʶʪʴ ʦʜʥʠʤ ʽʟ ʩʠʩʪʝʤʥʠʭ ʧʨʦʷʚʽʚ 

ʍʆɿʃ [11, 31, 49, 68, 72, 106].  

ʆʩʢʽʣʴʢʠ ʍʆɿʃ ʻ ʭʚʦʨʦʙʦʶ, ʷʢʦ  ʁ ʭʚʦʨʽʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʧʘʮʽʻʥʪʠ 

ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʣʽʪʥʴʦʛʦ ʚʽʢʫ, ʜʝʷʢʽ ʟʘʨʫʙʽʞʥʽ ʡ ʚʽʪʯʠʟʥʷʥʽ ʚʯʝʥʽ ʚʚʘʞʘʶʪʴ, ʱʦ 

ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ ʽ 

ʚʽʢʦʚʠʡ ʘʩʧʝʢʪ [27, 64, 77, 89]. ʊʘʢ, ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 

ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʭʚʦʨʽ ʥʘ ʍʆɿʃ, ʩʪʘʨʰʽ ʟʘ 60 ʨʦʢʽʚ, 

ʤʘʶʪʴ ʟʥʘʯʥʽ ʟʩʫʚʠ ʚ ʙʽʢ ʧʽʜʚʠʱʝʥʥʷ ʟʛʦʨʪʘʣʴʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʢʨʦʚʽ ʥʘ ʨʽʚʥʷʭ 
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ʷʢ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, ʪʘʢ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ [27, 89]. ʊʘʢ, 

ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʗ. ʆ. ɼʟʶʙʣʠʢʘ [89] ʧʦʢʘʟʘʥʦ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʦʙʦʭ ʣʘʥʦʢ 

ʛʝʤʦʩʪʘʟʫ ʚʠʟʥʘʯʘʣʠʩʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʷʢ ʩʝʨʝʜʥʴʦʛʦ, ʪʘʢ ʽ ʣʽʪʥʴʦʛʦ ʚʽʢʫ. ʋ 

ʭʚʦʨʠʭ ʣʽʪʥʴʦʛʦ ʚʽʢʫ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ ʫ ʙʽʢ ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʚʠʟʥʘʯʘʣʠʩʴ ʯʘʩʪʽʰʝ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʭʚʦʨʠʤʠ, ʤʦʣʦʜʰʠʤʠ ʟʘ 60 ʨʦʢʽʚ (ʫ 63 ʪʘ 40 % ʚʠʧʘʜʢʽʚ ʚʽʜʧʦʚʽʜʥʦ). ʆʟʥʘʢʠ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʫ ʭʚʦʨʠʭ ʣʽʪʥʴʦʾ ʛʨʫʧʠ ʪʘʢʦʞ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ 

(ʝʪʘʥʦʣʦʚʠʡ ʪʝʩʪ ï 1,29 Ñ 0,11 ʪʘ 0,61 Ñ 0,09 ʫʤʦʚ. ʦʜ., ʨʽʚʝʥʴ ʬʽʙʨʽʥʦʛʝʥʫ ï 

5,08 Ñ 0,27 ʪʘ 3,57 Ñ 0,14 ʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ), ʘʣʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʩʽʙ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ, ʙʫʣʦ ʟʥʘʯʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʡ ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʾ ʬʫʥʢʮʽʾ ʢʨʦʚʽ (ʧʣʘʟʤʦʚʠʡ 

ʣʽʟʠʩ ï 415,8 Ñ 72,3 ʪʘ 138,5 Ñ 7,6 ʩ ʚʽʜʧʦʚʽʜʥʦ) [89]. ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʫ 

ʦʩʽʙ ʣʽʪʥʴʦʛʦ ʚʽʢʫ, ʘ ʦʩʦʙʣʠʚʦ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʩʠʩʪʝʤʥʽ ʧʦʨʫʰʝʥʥʷ [29, 

80], ʧʨʠ ʷʢʠʭ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʟʤʽʥʠ ʷʢ ʫ ʩʠʩʪʝʤ ̔ʛʝʤʦʩʪʘʟʫ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ 

ʫ ʦʢʨʝʤʠʭ ʾʾ ʣʘʥʢʘʭ. ʆʩʢʽʣʴʢʠ ʍʆɿʃ ʻ ʭʚʦʨʦʙʦʶ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʨʘʞʝʥʦʶ ʧʦʣʽʤʦʨʙʽʜʥʽʩʪʶ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʩʝʨʝʜ ʩʫʧʫʪʥʽʭ ʧʘʪʦʣʦʛʽʡ, ʜʦʩʽ ʥʝʤʘʻ ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ ʦʩʥʦʚʥʠʭ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ 

ʭʚʦʨʠʭ. 

ɯʥʰʦʶ ʧʘʪʦʛʝʥʝʪʠʯʥʦʶ ʣʘʥʢʦʶ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ ʻ ʪʢʘʥʠʥʥʘ ʛʽʧʦʢʩʽʷ. ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʪʢʘʥʠʥʥʘ 

ʛʽʧʦʢʩʽʷ, ʷʢʘ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʙʨʦʥʭʽʘʣʴʥʦʾ ʧʨʦʭʽʜʥʦʩʪʽ, ʨʘʟʦʤ ʽʟ 

ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ ʭʨʦʥʽʟʘʮʽʻʶ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ ʩʧʨʠʷʶʪʴ ʧʦʛʣʠʙʣʝʥʥʶ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ [40, 66, 213]. 

ʋ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʻ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ ʥʘʨʦʩʪʘʥʥʷ ʧʨʦʷʚʽʚ ʛʽʧʦʢʩʽʾ, 

ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʫ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʧʽʜʚʠʱʫʶʪʴ ʽ ʨʠʟʠʢ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ [103, 195, 229]. ʎʽ 

ʧʨʦʮʝʩʠ ʤʘʶʪʴ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʽʜ ʯʘʩ ʟʘʛʦʩʪʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʫ ʮʝʡ ʯʘʩ ʭʚʦʨʽ ʚʽʜʤʽʯʘʶʪʴ ʚʠʨʘʞʝʥʝ ʧʦʩʠʣʝʥʥʷ 

ʟʘʜʠʰʢʠ, ʧʦʯʫʪʪʷ ʥʝʩʪʘʯʽ ʧʦʚʽʪʨʷ, ʢ̫ʽ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 
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ʙʨʦʥʭʦʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʩʠʥʜʨʦʤʫ. ʈʦʟʚʠʪʦʢ ʛʽʧʦʢʩʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʧʫʩʢʫ 

ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʧʦʩʠʣʶʶʪʴ ʚʠʨʘʟʥʽʩʪʴ ʩʠʩʪʝʤʥʠʭ ʝʬʝʢʪʽʚ, 

ʟʦʢʨʝʤʘ ʡ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ.  

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʧʝʨʝʙʽʛʫ, ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ ʪʘ 

ʧʨʦʛʥʦʟ ̔ ʭʚʦʨʦʙʠ. ɺʨʘʭʦʚʫʶʯʠ ʾʭ ʦʙʪʷʞʣʠʚʠʡ ʭʘʨʘʢʪʝʨ, ʩʚʦʻʯʘʩʥʘ 

ʜʽʘʛʥʦʩʪʠʢʘ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʤʦʞʝ ʙʫʪʠ ʙʘʟʠʩʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ, ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʝʜʝʥʥʷ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ [36, 90]. 

 

1.2. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʨʫʰʝʥʥʷ ʪʨʦʤʙʦʮʠʪʘʨʥʦ-ʩʫʜʠʥʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

 

ɺʽʜʦʤʦ, ʱʦ ʙʽʣʴʰʝ ʥʽʞ ʫ ʪʨʝʪʠʥʠ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚʠʷʚʣʷʶʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʨʝʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ [27, 36, 74]. ʇʨʠ ʮʴʦʤʫ ʧʦʨʫʰʝʥʥʷ ʥʘ 

ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʧʨʦʛʨʝʩʫʶʪʴ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ 

ʩʪʘʜʽʾ ʍʆɿʃ [8].  

ʈʝʟʫʣʴʪʘʪʠ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʮʝʩʠ 

ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʨʠ ʍʆɿʃ ʫ ʷʢʦʩʪʽ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʥʘ ʧʦʰʢʦʜʞʝʥʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ 

ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʪʘ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʤʽʥʘʤʠ ʩʫʜʠʥʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ, 

ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʬʽʙʨʠʥʫ ʪʘ ʬʽʙʨʠʥʦʛʝʥʫ, ʧʨʠʣʠʧʘʥʥʷʤ ʜʦ ʩʪʽʥʦʢ ʩʫʜʠʥ 

ʪʨʦʤʙʦʮʠʪʽʚ ʽ ʚʠʚʽʣʴʥʝʥʥʷʤ ʽʟ ʥʠʭ ʛʨʘʥʫʣ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ ʾʭ 

ʘʜʛʝʟʽʡʥʦʾ ʪʘ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪ ̔[39, 48, 50, 62, 169, 192, 193]. ʇʨʦʮʝʩ 

ʘʢʪʠʚʘʮʽʾ ʘʜʛʝʟʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʻ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʩʫʜʠʥʥʦʾ 

ʩʪʽʥʢʠ, ʧʨʦʪʝ ʡʦʛʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʝʨʝʙʽʛ ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʥʶ 

ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ [103]. 

ʊʨʦʤʙʦʮʠʪʠ ʫ ʟʚôʷʟʢʫ ʟ ʧʨʠʪʘʤʘʥʥʦʶ ʾʤ ʚʣʘʩʪʠʚʽʩʪʶ ʜʦ ʘʜʛʝʟʽʾ ʪʘ 

ʘʛʨʝʛʘʮʽʾ ʫ ʤʽʩʮʷʭ ʧʦʰʢʦʜʞʝʥʥʷ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʷʢ ʫ 
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ʧʨʦʮʝʩʘʭ ʧʽʜʪʨʠʤʢʠ ʥʦʨʤʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʪʘʢ ʽ ʫ ʧʘʪʦʣʦʛʽʯʥʦʤʫ 

ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʽ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʣʘʥʦʢ ʨʝʘʣʽʟʘʮʽʾ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʻ ʩʘʤʝ ʘʢʪʠʚʥʽʩʪʴ ʢʨʦʚôʷʥʠʭ ʧʣʘʩʪʠʥʦʢ.  

ɺʠʢʦʥʘʥʥʷ ʪʨʦʤʙʦʮʠʪʘʤʠ ʾʭ ʬʫʥʢʮʽʡ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʘʤʝ ʾʭ ʦʩʦʙʣʠʚʦʶ 

ʙʫʜʦʚʦʶ. ɼʚʦʤʘ ʦʩʥʦʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʨʦʤʙʦʮʠʪʽʚ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʛʝʟʽʾ 

ʪʘ ʘʛʨʝʛʘʮʽʾ ʤʽʞ ʩʦʙʦʶ ʪʘ ʜʦ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ. ɺʽʜʦʤʦ, ʱʦ ʫ ʪʨʦʤʙʦʮʠʪʘʭ 

ʤʽʩʪʪ̫ʴʩʷ ʛʨʘʥʫʣʠ, ʧʨʠ ʚʠʭʦʜʽ ʷʢʠʭ ʘʢʪʠʚʫʶʪʴʩʷ ʨʝʮʝʧʪʦʨʠ ʥʘ ʧʦʚʝʨʭʥʽ 

ʢʣʽʪʠʥʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʣʝʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʤʽʞ ʩʦʙʦʶ. ʎʝʡ 

ʧʨʦʮʝʩ ʽ ʻ ʘʜʛʝʟʽʻ.ʁ ʇʨʦʮʝʩ ʘʜʛʝʟʽʾ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʜʚʽ ʬʘʟʠ: ʟʚʦʨʦʪʥʴʦʾ (ʙʝʟ 

ʚʠʭʦʜʫ ʛʨʘʥʫʣ) ʪʘ ʥʝʟʚʦʨʦʪʥʴʦʾ ʘʛʨʝʛʘʮʽ ʁ(ʟ ʚʠʭʦʜʦʤ ʛʨʘʥʫʣ ʪʘ ʘʢʪʠʚʘʮʽʻʶ 

ʧʦʚʝʨʭʥʝʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʢʣʽʪʠʥʘ ʚʪʨʘʯʘʻ ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʥʝ 

ʟʜʘʪʥʘ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʜʨʘʟʥʠʢ ʧʦʚʪʦʨʥʦ) [63]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʦʜʷʪʴ, ʱʦ ʫ ʧʘʪʦʛʝʥʝʟʽ ʧʦʟʘʣʝʛʝʥʝʚʠʭ 

ʝʬʝʢʪʽʚ ʍʆɿʃ, ʢʨʽʤ ʨʦʟʚʠʪʢʫ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʪʘ 

ʩʫʜʠʥ, ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʪʘʢʦʞ ʜʠʩʙʘʣʘʥʩ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʽ 

ʘʥʪʠʧʨʦʪʝʘʟ, ʟʤʽʥʠ ʘʧʦʧʪʠʯʥʦ-ʮʠʪʦʢʽʥʦʚʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ 

ʨʝʛʫʣʷʪʦʨʥʫ ʬʫʥʢʮʽʶ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ ʙʽʣʢʦʚʠʤ ʪʘ ʥʫʢʣʝʾʥʦʚʠʤ ʛʦʤʝʦʩʪʘʟʦʤ 

ʦʨʛʘʥʽʟʤʫ [7, 41]. ʊʦʤʫ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʽ ʟʤʽʥʠ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, 

ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʦ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ 

ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʽ 

ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ [74, 105, 122, 123, 125, 145, 159, 160], ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʫ 

ʨʦʣʽ ʤʝʜʽʘʪʦʨʽʚ ʤʽʞʢʣʽʪʠʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. ʆʩʥʦʚʥʠʡ ʤʝʭʘʥʽʟʤ ʾʭ ʚʧʣʠʚʫ ʥʘ 

ʧʨʦʮʝʩʠ ʛʝʤʦʩʪʘʟʫ ʧʦʣʷʛʘʻ ʫ ʧʨʦʜʫʢʮʽʾ ʭʝʤʘʪʦʢʩʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʽ ʤʦʣʝʢʫʣ 

ʘʜʛʝʟʽʾ (ʭʝʤʦʢʽʥʠ, ʽʥʪʝʛʨʠʥʠ, ʩʝʣʝʢʪʠʥʠ) [167], ʱʦ, ʟʨʝʰʪʦʶ, ʩʪʠʤʫʣʶʻ 

ʧʦʩʠʣʝʥʥʷ ʘʜʛʝʟʽʾ ʣʝʡʢʦʮʠʪʽʚ ʽ ʪʨʦʤʙʦʮʠʪʽʚ ʜʦ ʩʫʜʠʥʥʦʛʦ ʝʥʜʦʪʝʣʽʶ ʪʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ ʾʭ ʘʛʨʝʛʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [186]. ʍʨʦʥʽʯʥʝ 

ʧʝʨʩʠʩʪʫʶʯʝ ʟʘʧʘʣʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ʤʘʨʢʝʨʽʚ 

ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʉ-ʨʝʘʢʪʠʚʥʠʡ ʧʨʦʪʝʾʥ (ʉʈʇ) [3, 52, 60, 

112, 141, 142, 143, 155, 159, 174, 196, 200, 208], ʷʢʠʡ ʥʝ ʣʠʰʝ ʩʪʠʤʫʣʶʻ 

ʧʨʦʜʫʢʮʽʶ ʮʠʪʦʢʽʥʽʚ ʪʘ ʘʢʪʠʚʫʻ ʩʠʩʪʝʤʫ ʢʦʤʧʣʝʤʝʥʪʫ, ʘ ʡ ʧʦʩʠʣʶʻ ʘʜʛʝʟʽʶ 
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ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ (ʣʝʡʢʦʮʠʪʽʚ, ʥʝʡʪʨʦʬʽʣʽʚ ʪʦʱʦ) ʜʦ ʩʫʜʠʥʥʦʛʦ 

ʝʥʜʦʪʝʣʽʶ [3, 31, 134, 174, 196, 200]. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʉʈʇ ̒ ʥʝʩʧʨʠʷʪʣʠʚʠʤ 

ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ ʷʢ ʧʝʨʝʙʽʛʫ ʍʆɿʃ [161, 219, 194], ʪʘʢ ʽ ʨʦʟʚʠʪʢʫ 

ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ ʧʦʜʽʡ, ʱʦ ʤʦʞʫʪʴ ʟʘʛʨʦʞʫʚʘʪʠ ʞʠʪʪʶ ʭʚʦʨʦʛʦ [159, 223]. 

ʇʨʠ ʮʴʦʤʫ ʜʦʚʝʜʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʨʽʚʝʥʴ ʉʈʇ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʠʤ 

ʷʢ ʫ ʩʪʘʙʽʣʴʥʫ ʬʘʟʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢ ʽ ʫ ʧʝʨʽʦʜ ʟʘʛʦʩʪʨʝʥʥʷ 

ʭʚʦʨʦʙʠ [2, 3, 112, 141, 173, 194, 203]. 

ʉʝʨʝʜ ʚʯʝʥʠʭ ʽʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʬʘʢʪʦʨ ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʤʦʞʝ ʩʧʨʠʷʪʠ 

ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʯʝʨʝʟ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʝʥʜʦʪʝʣʽʶ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʪʘ ʜʠʩʙʘʣʘʥʩ 

ʚʘʟʦʘʢʪʠʚʥʠʭ ʤʝʜʽʘʪʦʨʽʚ [107, 239]. ɺʽʜʦʤʦ, ʱʦ ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʻ ʛʦʣʦʚʥʠʤ ʽ 

ʜʦʩʪʦʚʽʨʥʦ ʚʩʪʘʥʦʚʣʝʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʚʠʥʠʢʥʝʥʥʷ ʡ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʍʆɿʃ, 

ʷʢʠʡ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʟʘʧʘʣʝʥʥʷ ʫ ʜʠʩʪʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ 

ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ, ʟʥʠʞʝʥʥʶ ʾʭʥʴʦʾ ʜʝʬʦʨʤʘʙʝʣʴʥʦʩʪʽ ʰʣʷʭʦʤ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʘʢʪʠʥʫ ʢʣʽʪʠʥ, ʱʦ, ʫ ʩʚʦʁ ʯʝʨʛʫ, ʧʦʛʣʠʙʣʶʻ ʭʨʦʥʽʯʥʝ 

ʟʘʧʘʣʝʥʥʷ ʫ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ [50, 53, 99, 158, 193]. ɿʘ ʜʘʥʠʤʠ 

ɽ. ɺ. ʇʨʠʚʘʣʦʚʦ ʾ [107] ʥʘʨʦʩʪʘʥʥʷ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʫ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʢʫʨʷʪʴ, 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷʤ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʪʘʢʦʞ, ʱʦ ʘʥʦʤʘʣʴʥʘ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ ʫ ʣʝʛʝʥʷʭ  ʧʨʠ 

ʍʆɿʃ ʻ ʭʨʦʥʽʯʥʦʶ ʪʘ ʧʦʩʪʫʧʦʚʦ ʧʨʦʛʨʝʩʫʶʯʦʶ. ʇʨʠ ʮʴʦʤʫ ʧʨʠʧʠʥʝʥʥʷ 

ʚʧʣʠʚʫ ʷʢ ʦʩʥʦʚʥʦʛʦ ʝʪʽʦʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʬʘʢʪʦʨʘ (ʢʫʨʽʥʥʷ), ʪʘʢ ʽ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ ʙʽʦʣʦʛʽʯʥʦʛʦ (ʙʘʢʪʝʨʽʾ, ʚʽʨʫʩʠ, ʧʘʨʘʟʠʪʠ), ʬʽʟʠʯʥʦʛʦ (ʪʨʘʚʤʠ, 

ʦʧʨʦʤʽʥʝʥʥʷ) ʡ ʭʽʤʽʯʥʦʛʦ/ʤʝʪʘʙʦʣʽʯʥʦʛʦ (ʛʽʧʦʢʩʽʷ, ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ) 

ʭʘʨʘʢʪʝʨʫ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʾʾ ʧʨʦʛʨʝʩʫʚʘʥʥʷ [71, 209]. ʊʘʢ, ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʷʢ ʫ ʭʚʦʨʠʭ 

ʥʘ ʍʆɿʃ, ʷʢʽ ʧʨʦʜʦʚʞʫʶʪʴ ʢʫʨʠʪʠ ʪʘ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ ʢʫʨʮʷʤʠ, ʪʘʢ ʽ 

ʤʽʞ ʭʚʦʨʠʤʠ ʥʘ ʍʆɿʃ, ʱʦ ʢʫʨʷʪʴ, ʪʘ ʪʠʤʠ, ʱʦ ʢʠʥʫʣʠ ʢʫʨʠʪʠ  [107, 205, 

229]. 
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ɯʥʰʠʤ ʧʘʪʦʛʝʥʝʪʠʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʨʝʘʣʽʟʘʮʽʾ ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ 

ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ, ʢʨʽʤ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, ʚʯʝʥʽ ʥʘʟʠʚʘʶʪʴ ʥʘʨʦʩʪʘʶʯʫ 

ʧʨʦʧʦʨʮʽʡʥʦ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʛʽʧʦʢʩʝʤʽʶ [5], ʨʦʣʴ ʷʢʦʾ ʦʩʦʙʣʠʚʦ ʟʨʦʩʪʘʻ ʧʽʜ 

ʯʘʩ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ. ʋ ʬʘʟʫ ʟʘʛʦʩʪʨʝʥʥʷ ʧʦʨʫʰʝʥʥʷ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ ï 

ʙʽʣʴʰ ʥʽʞ ʫ ʪʨʝʪʠʥʠ ʭʚʦʨʠʭ, ʘ, ʟ ʽʥʰʦʛʦ, ʻ ʜʦʩʠʪʴ ʚʠʨʘʟʥʠʤʠ [160, 199]. 

ʇʦʩʠʣʝʥʥʷ ʚʠʢʠʜʫ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʽ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ ʧʽʜ ʯʘʩ 

ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ- 

ʪʨʦʤʙʦʮʠʪʘʨʥʦ ʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʫ ʘʜʛʝʟʽʾ 

ʣʝʡʢʦʮʠʪʽʚ ʽ ʪʨʦʤʙʦʮʠʪʽʚ ʜʦ ʩʫʜʠʥʥʦʛʦ ʝʥʜʦʪʝʣʽʶ ʪʘ ʧʦʩʠʣʝʥʥʷ ʾʭ 

ʘʛʨʝʛʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [160, 186, 199].  

ɺʪʽʤ, ʨʝʟʫʣʴʪʘʪʠ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʽ ʫ ʩʪʘʙʽʣʴʥʫ 

ʬʘʟʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʥʠʢʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʪʨʦʤʙʦʮʠʪʘʨʥʦ-ʩʫʜʠʥʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ, ʚ ʦʩʥʦʚʥʦʤʫ ʯʝʨʝʟ ʧʦʩʠʣʝʥʥʷ 

ʘʛʨʝʛʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʦʤʙʦʮʠʪʽʚ [74, 199]. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ 

ʆ. ɸ. ʄʝʨʝʥʢʦʚʦʾ ʪʘ ʅ. ɭ. ʄʦʥʦʛʘʨʦʚʦʾ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʧʦʨʫʰʝʥʥʷ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ 12,5 % ʭʚʦʨʠʭ [74], ʘ ʟʘ ʜʘʥʠʤʠ J. D. Maclay ʽʟ ʩʧʽʚʘʚʪʦʨʘʤʠ ï 

ʘʞ ʫ 25% ʧʘʮʽʻʥʪʽʚ [199].  

ʇʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʫ ʜʝʷʢʠʭ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʩʪʘʙʽʣʴʥʫ 

ʬʘʟʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʴ ʽ ʛʽʧʦʢʦʘʛʫʣʷʮʽʡʥʽ 

ʧʦʨʫʰʝʥʥʷ. ʈʘʥʽʰʝ ʚʚʘʞʘʣʦʩʴ, ʱʦ ʪʽʣʴʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʩʪʝʨʦʾʜʽʚ 

ʤʘʣʦ ʚʧʣʠʚ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ [179, 181]. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʪʘʣʦ ʚʽʜʦʤʦ, ʱʦ ʪʨʠʚʘʣʠʡ ʧʨʠʡʦʤ ʷʢ ʩʠʩʪʝʤʥʠʭ ʩʪʝʨʦʾʜʽʚ 

ʪʘʢ ʽ ɯɻʂʉ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʫ ʪʘ ʘʪʨʦʬʽʾ ʰʢʽʨʥʦʛʦ 

ʧʦʢʨʠʚʫ, ʱʦ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ [163, 180, 181]. ɯʩʥʫʻ 

ʜʫʤʢʘ, ʱʦ ʪʨʠʚʘʣʠʡ ʧʨʠʡʦʤ ɯɻʂʉ ʙʣʦʢʫʻ ʩʠʥʪʝʟ ʪʨʦʤʙʦʢʩʘʥʫ ɸ2, ʷʢʠʡ 

ʧʨʠʡʤʘʻ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʚ ʨʝʘʢʮʽʾ ʚʠʚʽʣʴʥʝʥʥʷ ʛʨʘʥʫʣ ʪʨʦʤʙʦʮʠʪʘʤʠ, 

ʪʠʤ ʩʘʤʠʤ ʟʥʠʞʫʶʯʠ ʾʭ ʘʛʨʝʛʘʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ [56].  
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ʊʘʢ, ʫ ʜʦʩʣʽʜʞʝʥʥʷ A. G. Palma-Carlos [214] ʫ ʭʚʦʨʠʭ ʥʘ ʙʨʦʥʭʽʘʣʴʥʫ 

ʘʩʪʤʫ, ʷʢʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʨʠʡʤʘʣʠ ɯɻʂʉ, ʚʠʟʥʘʯʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʫ 43,0 % ʚʠʧʘʜʢʽʚ. 

ʑʦʜʦ ʍʆɿʃ, ʪʦ ʚʽʪʯʠʟʥʷʥʠʤʠ ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʤʘʡʞʝ ʫ 

ʯʚʝʨʪʽ ʧʘʮʽʻʥʪʽʚ ʘʛʨʝʛʘʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʻ ʥʠʞʯʦʶ, ʥʽʞ ʫ 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ [74]. ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʡ 

ʟʘʨʫʙʽʞʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʷʢʽ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ 

ʩʪʘʙʽʣʴʥʫ ʬʘʟʫ ʭʚʦʨʦʙʠ, ʧʨʠ ʦʮʽʥʮʽ ʧʦʢʘʟʥʠʢʽʚ ʘʛʨʝʛʘʪʦʤʝʪʨʽʾ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʷʢʦʾ ʫ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʜʝʥʦʟʠʥʜʠʬʦʩʬʘʪ (ɸɼʌ) 

ʪʘ ʢʦʣʘʛʝʥ, ʘʛʨʝʛʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤʠ, 

ʥʽʞ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ [117]. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʟʘʩʣʫʛʦʚʫʶʪʴ ʫʚʘʛʠ ʥʝ 

ʣʠʰʝ ʭʚʦʨʽ ʟ ʥʘʷʚʥʽʩʪʶ ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ, ʘ ʡ ʪʽ, ʱʦ ʤʘʶʪʴ 

ʛʽʧʦʘʛʨʝʛʘʮʽʶ ʪʨʦʤʙʦʮʠʪʽʚ [56]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʭʨʦʥʽʯʥʝ ʩʠʩʪʝʤʥʝ ʟʘʧʘʣʝʥʥʷ ʨʘʟʦʤ ʽʟ 

ʧʨʦʛʨʝʩʫʶʯʦʶ ʝʥʜʦʪʝʣʽʘʣʴʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʟʙʽʣʴʰʝʥʥʷ 

ʯʘʩʪʢʠ ʪʨʦʤʙʦʮʠʪʽʚ ʩʭʠʣʴʥʠʭ ʜʦ ʟʚʦʨʦʪʥʴʦʾ ʘʢʪʠʚʘʮʽʾ [15, 37]. ʊʨʠʚʘʣʠʡ 

ʚʧʣʠʚ ʩʪʠʤʫʣʶʶʯʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʩʥʘʞʝʥʥʷ ʧʫʣʫ 

ʟʙʝʨʽʛʘʥʥʷ ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ ʦʩʣʘʙʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʝʘʢʮʽʾ ʚʠʚʽʣʴʥʝʥʥʷ 

ʛʨʘʥʫʣ ʧʨʠ ʾʭ ʧʦʚʪʦʨʥʽʡ ʘʢʪʠʚʘʮʽʾ [117]. 

ɺ ʮʽʣʦʤʫ, ʧʨʠʯʠʥʠ ʪʘ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ 

ʟʘʣʠʰʘʶʪʴʩʷ ʤʘʣʦʚʠʚʯʝʥʠʤʠ, ʘ ʽʩʥʫʶʯʽ ʜʘʥʽ ʻ ʽʥʢʦʣʠ ʩʫʧʝʨʝʯʣʠʚʠʤʠ. 

ʆʩʪʘʪʦʯʥʦ ʥʝ ʚʠʟʥʘʯʝʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦ ʟʚ'ʷʟʦʢ ʛʽʧʦ- ʪʘ 

ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʟ ʪʷʞʢʽʩʪʶ ʍʆɿʃ ʪʘ ʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ 

ʭʚʦʨʦʙʠ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʮʠʭ ʧʠʪʘʥʴ.  

 

1.3. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʨʫʰʝʥʥʷ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

 

ʇʨʠ ʍʆɿʃ ʧʦʩʠʣʝʥʥ ̫ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʟʛʦʨʪʘʥʥʷ ʧʦʚôʷʟʘʥʦ ʽʟ 

ʧʦʪʨʘʧʣʷʥʥʷʤ ʚ ʢʨʦʚ ʩʪʠʤʫʣʷʪʦʨʽʚ ʘʜʛʝʟʽʾ ʪʘ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ, 
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ʧʦʰʢʦʜʞʝʥʥʷʤ ʝʥʜʦʪʝʽʘʣʴʥʦʾ ʩʪʽʥʢʠ ʪʦʢʩʠʥʘʤʠ ʪʘ ʽʤʫʥʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʪʘ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤʠ ʥʘ ʨʽʚʥʽ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ. ʋ 

ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ʬʽʙʨʠʥ-ʤʦʥʦʤʝʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʜʝʛʨʘʜʘʮʽʾ 

ʬʽʙʨʠʥʫ [89, 212].  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʝʛʝʥʽ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ 

ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ. ʉʘʤʝ ʫ ʣʝʛʝʥʷʭ ʩʠʥʪʝʟʫʶʪʴʩʷ ʬʘʢʪʦʨʠ, ʨʝʛʫʣʶʶʯʽ ʧʨʦʮʝʩʠ 

ʢʦʘʛʫʣʷʮʽʾ ʪʘ ʘʥʪʠʢʦʘʛʫʣʷʮʽʾ (ʛʝʧʘʨʠʥ, ʧʣʘʟʤʽʥʦʛʝʥ ʟ ʡʦʛʦ ʘʢʪʠʚʘʪʦʨʘʤʠ 

ʪʦʱʦ) [27, 123]. ɹʘʛʘʪʦ ʬʘʢʪʦʨʽʚ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʻ ʨʝʘʢʪʘʥʪʘʤʠ ʛʦʩʪʨʦʾ 

ʬʘʟʠ ʟʘʧʘʣʝʥʥʷ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʟʘʧʘʣʴʥʽ ʨʝʘʢʮʽʾ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʣʝʛʝʥʷʭ, 

ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʨʫʰʝʥʴ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ, ʦʩʦʙʣʠʚʦ 

ʧʽʜ ʯʘʩ ʟʘʛʦʩʪʨʝʥʴ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʊʘʢʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ 

ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʨʠ ʍʆɿʃ [27, 70]. 

ʊʘʢ, ʧʦʨʫʰʝʥʥʷ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ ʫ ʬʘʟʫ ʟʘʛʦʩʪʨʝʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ 73,7% ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʥʘʚʽʪʴ ʟ 

ʥʝʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ (ʧʨʠ ɯ ʪʘ ɯɯ ʩʪʫʧʝʥʷʭ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ), 

ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦʾ ʚôʷʟʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʫʷʚʥʦʾ 

ʚôʷʟʢʦʩʪʽ ʢʨʦʚʽ ʟʘ ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ 1ʩ
-1
, ʘ ʪʘʢʦʞ ʧʦʩʠʣʝʥʥʷʤ ʩʭʠʣʴʥʦʩʪʽ 

ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʛʨʝʛʘʮʽʾ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʘʢʪʠʚʘʮʽʻʶ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʦʨʫʰʝʥʥʷʤ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ. ʊʘʢ, ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʄ. ʄ. ɭʛʦʨʦʚʦ ʾ [28] ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʧʽʜʚʠʱʝʥʥʷ ʚôʷʟʢʦʩʪʽ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʥʘ 23ï27,0 % ʪʘ ʧʣʘʟʤʠ ï ʥʘ 21,5 % 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ ʦʩʦʙʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʧʦʨʫʰʝʥʥʷ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʚʠʟʥʘʯʘʣʦʩʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʷʢ ʽʟ ʩʫʧʫʪʥʽʤ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʪʘʢ ʽ ʙʝʟ ʥʴʦʛʦ [28]. ʊʘʢʦʞ ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ʮʠʪʦʢʽʥʽʚ ï ʧʨʦʟʘʧʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ 

ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ ʘʣʴʬʘ (ʌʅʇ-Ŭ) ʫ 1,5 ʨʘʟʠ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʽʥʪʝʨʣʝʡʢʽʥʫ-

4 ï ʫ 5,3 ʨʘʟʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʧʦʩʠʣʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ [38, 85, 121, 177]. 
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ʈʦʟʚʠʪʦʢ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʧʘʪʦʬʽʟʽʦʣʦʛʠ 

ʧʦʚôʷʟʫʶʪʴ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽʟ ʨʦʟʚʠʪʢʦʤ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʝʷʢʽ 

ʬʘʢʪʦʨʠ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʻ ʨʝʘʢʪʘʥʪʘʤʠ ʛʦʩʪʨʦʾ ʬʘʟʠ ʟʘʧʘʣʝʥʥʷ [27], ʘ ʟ 

ʽʥʰʦʛʦ ʙʦʢʫ, ï ʽʟ ʚʧʣʠʚʦʤ ʛʽʧʦʢʩʽʾ, ʷʢʘ ʚʠʥʠʢʘʻ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʚʠʪʢʫ 

ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ, ʱʦ ʻ ʦʩʥʦʚʥʦʶ ʧʘʪʦʛʝʥʝʪʠʯʥʦʶ ʣʘʥʢʦʶ ʧʨʠ ʍʆɿʃ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʩʪʘʙʽʣʴʥʫ ʬʘʟʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʚʥʽ ʟʤʽʥʠ ʧʣʘʟʤʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʨʽʚʥʽʚ ʬʽʙʨʠʥʦʛʝʥʫ, 

ʘʢʪʠʚʥʦʩʪʽ ʝʫʛʣʦʙʫʣʽʥʦʚʠʭ ʬʨʘʢʮʽʡ ʢʨʦʚʽ ʪʦʱʦ) ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʥʘ ʬʦʥʽ 

ʥʦʨʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ [36, 89, 101, 119, 

172, 230]. ʇʨʠ ʮʴʦʤʫ ʚʢʘʟʘʥʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʴ ʽ ʥʘ ʬʦʥʽ ʟʥʠʞʝʥʥʷ 

ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʢʨʦʚʽ, ʘ ʩʘʤʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʘʥʪʠʪʨʦʤʙʽʥʫ ɯɯɯ, 

ʡʤʦʚʽʨʥʦ, ʯʝʨʝʟ ʪʨʠʚʘʣʫ ʩʪʠʤʫʣʷʮʽʶ ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʽ ʷʢ 

ʥʘʩʣʽʜʦʢ, ʚʠʩʥʘʞʝʥʥʷ ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʾ ʣʘʥʢʠ [179, 202]. 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʍʆɿʃ 

ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʧʦʩʠʣʝʥʥʷ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʫ ʣʝʛʝʥʷʭ, ʪʘ ʩʫʜʠʥʘʭ ʩʧʨʠʷʻ 

ʥʘʜʤʽʨʥʽʡ ʘʢʪʠʚʘʮʽʾ ʪʘʢʠʭ ʧʣʘʟʤʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢ ʪʨʦʤʙʽʥ, ʬʽʙʨʠʥʦʛʝʥ  ̔

ʧʣʘʟʤʽʥ [123, 234]. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʬʽʙʨʠʥʦʛʝʥ ʻ ʤʘʨʢʝʨʦʤ ʛʦʩʪʨʦʪʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, [96]. ɿʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʬʽʙʨʠʥʦʛʝʥʫ, ʷʢʠʡ ʻ ʩʢʣʘʜʦʚʦʶ 

ʯʘʩʪʠʥʦʶ ʷʢ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʪʘʢ ʽ ʛʦʩʪʨʦʬʘʟʥʠʤ ʙʽʣʢʦʤ, ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʢ̫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʪʘʢ ʽ 

ʧʨʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥ̫ ʭ [211]. ʇʨʠ ʮʴʦʤʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʥʘʚʽʪʴ ʪʘʢʽ ʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʽʜʩʫʪʥʽʩʪʶ ʨʝʘʢʮʽʾ ʟ ʙʦʢʫ ʘʥʪʠʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ, ʱʦ, ʡʤʦʚʽʨʥʦ, 

ʧʦʚôʷʟʘʥʝ ʟ ʚʠʩʥʘʞʝʥʥʷʤ ʢʦʤʧʦʥʝʥʪʽʚ ʟʛʦʨʪʘʣʴʥʦʾ ʪʘ ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤ 

[139, 236]. 

ɯʩʥʫʶʪʴ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʽʜʚʠʱʝʥʥʁ  ʨʽʚʥʷ ʬʽʙʨʠʥʦʛʝʥʫ ʫ ʢʨʦʚʽ ʩʧʨʠʷʻ 

ʬʘʢʪʦʨ ʪʶʪʶʥʦʧʘʣʽʥʥʷ. ʇʨʦʪʝ ʥʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ 

ʧʦʨʫʰʝʥʥʷʤʠ ʥʘ ʨʽʚʥʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʪʘ 

ʬʘʢʪʦʨʦʤ ʢʫʨʽʥʥʷ [229]. 
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ɿʤʽʥʠ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʪʽʩʥʦ ʧʦʚôʷʟʫʶʪʴ ʷʢ ʽʟ 

ʟʘʧʘʣʝʥʥʷʤ ʫ ʜʠʩʪʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ [27, 138, 186, 223], ʪʘʢ ʽ 

ʨʦʟʚʠʪʢʦʤ ʩʠʩʪʝʤʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ 

ʧʨʦʜʫʢʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʽ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ [27, 138, 186, 223]. 

ʊʘʢ, ʉʈʇ, ʨʽʚʝʥʴ ʷʢʦʛʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʠ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ (ʟʦʢʨʝʤʘ ʧʨʠ 

ʍʆɿʃ), ʤʦʞʝ ʧʦʩʠʣʶʚʘʪʠ ʧʨʦʜʫʢʮʽʶ ʽʥʰʠʭ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, 

ʘʢʪʠʚʫʚʘʪʠ ʩʠʩʪʝʤʫ ʢʦʤʧʣʝʤʝʥʪʫ, ʩʪʠʤʫʣʶʚʘʪʠ ʟʘʭʦʧʣʝʥʥʷ ʣʽʧʦʧʨʦʪʝʾʜʽʚ 

ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʤʘʢʨʦʬʘʛʘʤʠ, ʧʦʩʠʣʶʚʘʪʠ ʘʜʛʝʟʽʶ ʣʝʡʢʦʮʠʪʽʚ ʜʦ 

ʩʫʜʠʥʥʦʛʦ ʝʥʜʦʪʝʣʽ,ʁ ʘ, ʚʽʜʧʦʚʽʜʥʦ, ʽ ʧʦʛʣʠʙʣʶʚʘʪʠ ʧʦʨʫʰʝʥʥʷ 

ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ [186]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ ʨʽʚʝʥʴ ʬʽʙʨʠʥʫ, ʘʢʪʠʚʥʽʩʪʴ ʝʫʛʣʦʙʫʣʽʥʦʚʠʭ ʬʨʘʢʮʽʡ ʢʨʦʚʽ, ʘ ʪʘʢʦʞ 

ʨʽʚʝʥʴ ʬʽʙʨʠʥʦʛʝʥʫ, ʷʢʠʡ ʻ ʥʝ ʣʠʰʝ ʬʘʢʪʦʨʦʤ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ, 

ʘ ʡ ʤʘʨʢʝʨʦʤ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ [227], ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤʠ, ʥ̔ ʞ ʫ 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ [89]. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʥʘʨʦʩʪʘʥʥʷ ʟʘʜʠʰʢʠ ʽ ʧʦʛʽʨʰʝʥʥʷ 

ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʍʆɿʃ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷʤ ʩʪʫʧʝʥʷ ʧʦʨʫʰʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ [117, 172].  

ʂʦʘʛʫʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʙʫʤʦʚʣʝʥʽ ʙʨʦʥʭʽʘʣʴʥʦʶ ʦʙʩʪʨʫʢʮʽʻʶ, ʷʢʘ ʻ ʦʩʥʦʚʥʦʶ ʧʘʪʦʛʝʥʝʪʠʯʥʦʶ 

ʣʘʥʢʦʶ ʭʚʦʨʦʙʠ ʪʘ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʦʢʩʽʾ, ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʷʢʫ ʚʠʥʠʢʘʻ ʢʦʤʧʝʥʩʘʪʦʨʥʘ ʩʪʠʤʫʣʷʮʽʷ ʝʨʠʪʨʦʧʦʝʟʫ ʪʘ ʧʦʩʠʣʝʥʥʷ ʚʠʢʠʜʫ 

ʢʘʪʝʭʦʣʘʤʽʥʽʚ ʫ ʢʨʦʚ. ʈʦʟʚʠʪʦʢ ʛʽʧʦʢʩʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷʤ 

ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ ʚôʷʟʢʦʩʪʽ ʢʨʦʚʽ 

ʪʘ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ [16, 33, 92]. 

ɻʽʧʦʢʘʣʽʻʤʽʷ ʽ ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʘʮʠʜʦʟ, ʢʦʪʨʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʛʽʧʦʢʩʽʶ, 

ʥʘʨʷʜʫ ʽʟ ʩʠʩʪʝʤʥʠʤʠ ʟʘʧʘʣʴʥʠʤʠ ʨʝʘʢʮʽʷʤʠ, ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʘʮʽʾ ʬʘʢʪʦʨʽʚ 

ʢʦʘʛʫʣʷʮʽʾ, ʱʦ, ʟʨʝʰʪʦʶ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ [23, 33, 58, 115, 213, 231]. 
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ɼʦʩʠʪʴ ʤʘʣʦ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ʟʚôʷʟʢʫ ʧʦʨʫʰʝʥʥʷ 

ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʟ ʪʷʞʢʽʩʪʶ ʧʝʨʝʙʽʛʫ ʍʆɿʃ [172, 184]. ɯʩʥʫʻ 

ʜʫʤʢʘ, ʱʦ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ ʧʨʠ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʥʘʙʫʚʘʶʪʴ ʩʪʨʽʤʢʦʧʨʦʛʨʝʩʫʶʯʦʛʦ ʭʘʨʘʢʪʝʨʫ [39, 

48]. 

ʊʘʢ, ʚʽʜʦʤʦ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʜʝʷʢʠʭ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʝʤʦʩʪʘʟʫ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʧʦʨʫʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ. A. Lekka [172] 

ʚʩʪʘʥʦʚʠʚ ʜʦʩʪʦʚʽʨʥʠʡ ʟʚʦʨʦʪʥʽʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ 

ʬʽʙʨʠʥʦʛʝʥʫ ʪʘ ʦʙôʻʤʦʤ ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ ʧʝʨʰʫ ʩʝʢʫʥʜʫ (ʆʌɺ1), ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ ʨʽʚʥʝʤ ʧʦʢʘʟʥʠʢʘ ʪʠʩʢʫ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʢʨʦʚʽ (pCO2) ʪʘ 

ʨʽʚʥʝʤ ʆʌɺ1, ʟ ʽʥʰʦʛʦ. ʇʨʦʪʝ, ʽ ʜʦ ʪʝʧʝʨ, ʦʩʪʘʪʦʯʥʦ ʥʝ ʚʠʟʥʘʯʝʥʦ, ʥʘ ʷʢʠʭ 

ʨʽʚʥʷʭ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ ʚʠʥʠʢʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʪʘ 

ʬʦʨʤʫʻʪʴʩʷ ʾʭ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ɼʣʷ ʚʯʘʩʥʦʾ 

ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʢʦʘʛʫʣʷʮʽʾ ʢʣʽʥʽʮʠʩʪʫ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʧʨʦʩʪʠʡ  ̔ʜʦʩʪʫʧʥʠʡ 

ʩʧʦʩʽʙ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ, ʘ ʪʘʢʦʞ ʟʥʘʪʠ, ʷʢʽ ʩʘʤʝ ʧʦʢʘʟʥʠʢʠ 

ʢʦʘʛʫʣʦʛʨʘʤʠ ʻ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʧʦʨʫʰʝʥʴ ʫ ʩʠʩʪʝʤʽ 

ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ. ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʩʢʘʟʘʥʠʤ ʚʘʞʣʠʚʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷʤ 

ʚʠʚʯʝʥʥʷ ʧʦʨʫʰʝʥʴ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʦʩʦʙʣʠʚʦ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴ ʦʩʦʙʣʠʚʫ ʛʨʫʧʫ ʨʠʟʠʢʫ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʬʘʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ. 

 

1.4. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʢʦʨʝʢʮʽʾ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

  

ʈʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʪʘ ʢʣʽʥʽʯʥʝ ʟʥʘʯʝʥʥʷ ʢʦʤʦʨʙʽʜʥʠʭ ʩʪʘʥʽʚ ʽ ʩʠʩʪʝʤʥʠʭ 

ʝʬʝʢʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ, ʨʦʙʣʷʪʴ 

ʧʨʦʙʣʝʤʠ ʾʭ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʦʜʥʽʻʶ ʟ 

ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ [38, 42, 65, 121]. 
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 ɿʘʮʽʢʘʚʣʝʥʽʩʪʴ ʚʠʢʣʠʢʘʶʪʴ ʷʢ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢ 

ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʡ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ, 

ʪʘʢ ʽ ʚʠʚʯʝʥʥʷ ʩʧʦʩʦʙʽʚ ʾʭ ʧʨʦʬʽʣʘʢʪʠʢʠ ʡ ʢʦʨʝʢʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʧʨʝʧʘʨʘʪʠ 

ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʍʆɿʃ.  

ʋ ʣʽʪʝʨʘʪʫʨʽ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʱʦʜʦ ʩʪʘʥʫ ʪʘ ʤʝʪʦʜʽʚ 

ʜʽʘʛʥʦʩʪʠʢʠ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ (ɸɻ, ɯʍʉ, ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤ, ʊɽʃɸ 

ʪʦʱʦ) [86, 87, 146, 151]. ʇʨʦʪʝ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʩʪʦʩʫʶʪʴʩʷ ʧʦʨʫʰʝʥʴ ʣʠʰʝ ʦʢʨʝʤʠʭ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ 

ʤʘʨʢʝʨʽʚ. ɼʦʩʠʪʴ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʠʚʯʘʶʪʴ ʩʪʘʥ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ ʽʟ ʢʦʤʧʣʝʢʩʥʦʶ ʦʮʽʥʢʦʶ ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʷʭ ʷʢ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, ʪʘʢ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ [36, 74]. 

ʊʘʢʦʞ ʜʦʩʽ ʥʝ ʚʠʟʥʘʯʝʥʠʡ ʟʨʫʯʥʠʡ ʪʘ ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʣʽʢʘʨʷ-ʢʣʽʥʽʮʠʩʪʘ  ̔

ʧʘʮʽʻʥʪʘ ʟ ʍʆɿʃ ʘʣʛʦʨʠʪʤ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʱʦ ʜʘʣʦ ʙ ʤʦʞʣʠʚʽʩʪʴ ʚʯʘʩʥʦ ʧʨʠʟʥʘʯʠʪʠ 

ʥʝʦʙʭʽʜʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ, ʚʢʣʶʯʘʶʯʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫ ʢʦʨʝʢʮʽʶ, ʱʦʜʦ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ ʪʘ 

ʬʘʪʘʣʴʥʠʭ ʜʣʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ ʭʚʦʨʦʛʦ ʫʩʢʣʘʜʥʝʥʴ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ ʜʫʤʢʠ ʱʦʜʦ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʪʘ 

ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʤʝʪʦʜʠʢ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ. 

ɺ̔ ʜʩʫʪʥʽ ʯʽʪʢʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʢʨʠʪʝʨʽʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʦʮʽʥʢʠ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ 

ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʦʩʦʙʣʠʚʦ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ. 

ʆʩʪʘʪʦʯʥʦ ʥʝ ʚʠʟʥʘʯʝʥ ̔ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʪʘ ʨʦʣʴ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʘʪʦʛʝʥʝʟʽ 

ʮʠʭ ʧʦʨʫʰʝʥʴ [103, 233].  

ɼʦʥʝʜʘʚʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʪʘ ʾʭ ʦʮʽʥʢʘ ʪʨʘʜʠʮʽʡʥʦ 

ʧʨʦʚʦʜʠʣʠʩɹ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʘʛʫʣʦʛʨʘʤʠ, ʧʨʦʪʝ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʤʝʜʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʜʝʪʘʣʴʥʽʰʝ ʚʠʚʯʠʪʠ ʥʝ ʣʠʰʝ ʦʩʦʙʣʠʚʦʩʪʽ 

ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʪʘ ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤ ʢʨʦʚʽ, ʘ ʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ 

ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ [37, 59, 77, 78, 104, 164]. ɺʧʣʠʚ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, 

ʜʠʩʙʘʣʘʥʩʫ ʟʛʦʨʪʘʣʴʥʦʾ ʪʘ ʧʨʦʪʠʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤ ʢʨʦʚʽ, 
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ʤʽʢʨʦʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ ʥʘ ʩʪʘʥ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ 

ʤʦʞʝ ʙʫʪʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʠʚʯʝʥʠʡ ʰʣʷʭʦʤ ʦʮʽʥʢʠ ʘʛʨʝʛʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʦʤʙʦʮʠʪʽʚ ʤʝʪʦʜʦʤ ʘʛʨʝʛʦʤʝʪʨʽʾ [107, 197, 240]. ʊʦʤʫ, ʚʩʝ 

ʰʠʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʛʨʝʛʦʤʝʪʨʽʶ ʷʢ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʡ ʤʝʪʦʜ 

ʜʽʘʛʥʦʩʪʠʢʠ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʧʦʨʫʰʝʥʥʷ ʥʘ 

ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʚʞʝ ʥʘ ʨʘʥʥʽʭ (ʜʦʢʣʽʥʽʯʥʠʭ) 

ʝʪʘʧʘʭ ʧʦʨʫʰʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʦʤʙʦʮʠʪʽʚ [37, 105, 107, 

130, 147, 153]. ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʤʝʪʦʜ ʘʛʨʝʛʦʤʝʪʨʽʾ ʻ 

ʥʘʜʽʡʥʠʤ ʪʘ ʜʦʩʪʦʚʽʨʥʠʤ ʤʝʪʦʜʦʤ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ 

ʥʘ ʍʆɿʃ, ʧʦʢʘʟʥʠʢʠ ʷʢʦʛʦ ʜʦʩʪʦʚʽʨʥʦ ʢʦʨʝʣʶʶʪʴ ʷʢ ʽʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʪʘʢ ʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ 

ʣʝʛʝʥʴ [8, 107]. 

ɿʥʘʯʥʘ ʧʦʰʠʨʝʥʽʩʪʴ ʍʆɿʃ ʪʘ ʥʝʜʦʩʪʘʪʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʩʥʫʶʯʠʭ 

ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʡ ʧʨʦʬʽʣʘʢʪʠʢʠ, ʘ ʪʘʢʦʞ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʫ 

ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʚʽʮʽ ʚʠʟʥʘʯʘʶʪʴ ʍʆɿʃ ʷʢ ʦʜʥʫ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ 

ʩʫʯʘʩʥʦ ʾ ʢʣʽʥʽʯʥʦ ʾ ʧʫʣʴʤʦʥʦʣʦʛʽʾ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʚʯʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʧʘʪʦʛʝʥʝʟʫ ʭʚʦʨʦʙʠ ʪʘ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʣʽʢʫʚʘʥʥʷ, 

ʚʢʣʶʯʘʶʯʠ ʡ ʢʦʤʦʨʙʽʜʥʽ ʩʪʘʥʠ ʪʘ ʩʠʩʪʝʤʥʽ ʝʬʝʢʪʠ [128, 187]. 

ʆʩʢʽʣʴʢʠ ʪʘʢʽ ʩʠʩʪʝʤʥʽ ʧʦʨʫʰʝʥʥʷ, ʷʢ ʜʠʩʙʘʣʘʥʩ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʪʘ 

ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʪʢʫʣʷʮʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʷʞʢʽʩʪʴ ʧʝʨʝʙʽʛʫ ʪʘ ʧʨʦʛʥʦʟ 

ʭʚʦʨʦʙʠ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʩʚʦʻʯʘʩʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʟʘʙʝʟʧʝʯʝʥʥʶ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʪʘ 

ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʶ ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ [58, 193]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʟôʷʚʠʣʠʩʴ ʜʘʥʽ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ 

ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʯʝʨʝʟ ʚʧʣʠʚ ʥʘ ʾʭ ʦʩʥʦʚʥʽ 

ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʣʘʥʢʠ [24, 75, 121, 137]. ɼʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʜʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ɯɻʂʉ [24, 121], ʪʘʢ ʽ ʟʘ 
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ʜʦʧʦʤʦʛʦʶ ʙʨʦʥʭʦʜʠʣʷʪʘʪʦʨʽʚ [75], ʢʦʪʨʽ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʮʽʻʥʪʠ 

ʍʆɿʃ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʫʩʧʽʰʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦʶ ʤʝʜʠʮʠʥʦʶ 

ʩʫʯʘʩʥʠʭ ʩʭʝʤ ʣʽʢʫʚʘʥʥʷ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʩʝʨʝʜ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ [61, 97, 118, 126, 127, 161]. ɺʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʫ ʣʽʢʫʚʘʥʥʽ ʍʆɿʃ ʻ ʽ 

ʧʨʦʙʣʝʤʘ ʧʨʠʭʠʣʴʥʦʩʪʽ ʭʚʦʨʠʭ ʜʦ ʧʨʠʟʥʘʯʝʥʦʾ ʪʝʨʘʧʽʾ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʣʠʰʝ 51,0 % ʭʚʦʨʠʭ, ʷʢʠʤ ʙʫʚ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʽʘʛʥʦʟ ʍʆɿʃ ʪʘ ʧʨʠʟʥʘʯʝʥʘ ʚʽʜʧʦʚʽʜʥʘ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ 

ʙʘʟʠʩʥʘ ʪʝʨʘʧʽʷ, ʤʘʣʠ ʜʦʩʪʘʪʥʽʡ ʢʦʤʧʣʘʻʥʩ ʜʦ ʧʨʠʟʥʘʯʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʇʨʠ 

ʮʴʦʤʫ ʭʚʦʨʽ ʥʘ ʍʆɿʃ, ʟʜʝʙʽʣʴʰʦʛʦ, ʪʘʢʦʞ ʤʘʶʪʴ ʩʫʧʫʪʥ ̔ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ ɸɻ. ʂʦʤʧʣʘʻʥʩ ʜʦ ʣʽʢʫʚʘʥʥʷ ʩʫʧʫʪʥʴʦʾ ɸɻ ʩʢʣʘʜʘʻ 

ʣʠʰʝ 42,0 %. ʃʠʰʝ ʪʽʩʥʘ ʩʧʽʚʧʨʘʮʷ ʧʘʮʽʻʥʪʘ ʡ ʣʽʢʘʨʷ, ʷʢʠʡ ʥʘ ʢʦʞʥʦʤʫ ʚʽʟʠʪʽ 

ʥʘʜʘ ̒ ʭʚʦʨʦʤʫ ʨʦʟʛʦʨʥʫʪʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʠʡʦʤʫ ʣʽʢʽʚ, 

ʜʦʟʚʦʣʷ ̒ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʢʦʤʧʣʘʻʥʩʫ ʜʦ ʧʨʠʟʥʘʯʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʦʩʥʦʚʥʦʛʦ 

(ʜʦ 88,0 %) ʪʘ ʩʫʧʫʪʥʴʦʛʦ (ʜʦ 86,0 %) ʟʘʭʚʦʨʶʚʘʥʥʷ [79].  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʷʢ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʪʘʢ ʽ ʦʩʦʙʠʩʪʽ 

ʧʝʨʝʢʦʥʘʥʥʷ ʭʚʦʨʠʭ ʻ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʜʦʩʷʛʥʝʥʥʷ ʢʦʤʧʣʘʻʥʩʫ 

ʩʪʦʩʦʚʥʦ ʧʨʠʟʥʘʯʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʠʭʠʣʴʥʦʩʪʽ ʭʚʦʨʠʭ ʜʦ 

ʣʽʢʫʚʘʥʥʷ ʍʆɿʃ ʚʽʜʽʛʨʘʻ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʯʘʩʫ ʫ ʣʽʢʘʨʷ-ʢʣʽʥʽʮʠʩʪʘ ʜʣʷ ʥʘʜʘʥʥʷ 

ʨʦʟʛʦʨʥʫʪʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʨʠʟʥʘʯʝʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʦʯʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ. ʈʦʟʨʦʙʢʘ ʩʧʦʩʦʙʽʚ ʢʦʨʝʢʮʽʾ ʩʠʩʪʝʤʥʠʭ ʝʬʝʢʪʽʚ 

ʍʆɿʃ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ 

ʭʚʦʨʦʙʠ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʧʨʠʭʠʣʴʥʽʩʪʴ ʭʚʦʨʠʭ ʜʦ ʣʽʢʫʚʘʥʥʷ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ 

ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʻ ʚʧʣʠʚ ʥʘ ʾʭ ʦʩʥʦʚʥʽ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʣʘʥʢʠ ʥʘ 

ʨʽʚʥʷʭ ʷʢ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʪʘʢ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ. ʊʘʢ, ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʪʨʠʚʘʣʝ (ʧʨʦʪʷʛʦʤ ʨʦʢʫ) 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʭʚʦʨʠʤʠ ʥʘ ʍʆɿʃ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ, ʥʝ 

ʚʠʷʚʠʣʦ ʟʥʘʯʥʦʾ ʜʠʥʘʤʽʢʠ ʨʽʚʥʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ  ̔ ʤʦʨʬʦʣʦʛʽʯʥʠʭ  
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ʧʦʢʘʟʥʠʢʽʚ ʪʨʦʤʙʦʮʠʪʽʚ [117]. ʇʨʦʪʝ ʜʦʩʽ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʷʢʝ ʩʘʤʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʩʪʘʥʫ ʫʩʽʭ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʻ ʧʨʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʷʢʠʤ ʯʠʥʦʤ ʚʦʥʘ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʩʪʘʥ 

ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʚ ʮʽʣʦʤʫ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʞʝ ʨʦʟʨʦʙʣʝʥʽ ʩʫʯʘʩʥʽ ʪʘ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʩʭʝʤʠ 

ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʥʦʚʠʭ ʢʦʤʙʽʥʘʮʽʡ 

ʧʨʝʧʘʨʘʪʽʚ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ, ʪʘʢ ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʢʦʨʝʢʮʽʾ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʨʠ ʍʆɿʃ. ɯʩʥʫʶʪʴ ʜʘʥʽ, ʱʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʥʘʧʨʘʚʣʝʥʦʛʦ ʥʘ ʟʤʝʥʰʝʥʥʷ 

ʟʘʧʘʣʝʥʥʷ, ʪʘʢʦʞ ʩʧʨʠʷʻ ʽ ʩʪʘʙʽʣʽʟʘʮʽʾ  ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ. ʊʘʢ, ʫ ʨʦʙʦʪʽ 

ɺ. ʂ. ɻʘʚʨʠʩʶʢʘ ʽʟ ʩʧʽʚʘʚʪʦʨʘʤʠ [24] ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʞʝ ʯʝʨʝʟ ʦʜʥʫ ʜʦʙʫ 

ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʬʝʥʩʧʽʨʠʜʫ ʛʽʜʨʦʭʣʦʨʠʜʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʜʦʩʪʦʚʽʨʥʦ 

ʟʥʠʞʫʻʪʴʩʷ ʩʪʫʧʽʥʴ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ. ɽʬʝʢʪʠʚʥʽʩʪʴ 

ʬʝʥʩʧʽʨʠʜʫ ʫ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʦʙʫʤʦʚʣʝʥʘ ʡʦʛʦ ʟʜʘʪʥʽʩʪʶ 

ʟʥʠʞʫʚʘʪʠ ʘʛʨʝʛʘʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ [44]. ʇʨʝʧʘʨʘʪ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʘʞʝʥʦʶ ʧʨʦʪʠʟʘʧʘʣʴʥʦʶ ʜʽʻʶ, ʯʝʨʝʟ ʚʧʣʠʚ ʥʘ ʟʘʧʘʣʴʥʽ 

ʧʨʦʮʝʩʠ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʩʧʨʠʷʻ ʽ ʩʪʘʙʽʣʽʟʘʮʽʾ ʷʢ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ 

ʛʝʤʦʩʪʘʟʫ, ʪʘʢ ʽ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ. 

ɯʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʝʥʩʧʽʨʠʜʫ ʫ 

ʩʢʣʘʜʽ ʣʽʢʫʚʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʝ ʪʽʣʴʢʠ 

ʥʘ ʘʛʨʝʛʘʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ, ʘ ʽ ʥʘ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʨʦʚʽ ʽ ʫ 

ʩʪʘʙʽʣʴʥʫ ʬʘʟʫ ʭʚʦʨʦʙʠ, ʽ ʧʽʜ ʯʘʩ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ [38, 121].  

ʊʘʢ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ɼ. ɺ. ɼʦʙʨʷʥʩʴʢʦʛʦ [36] ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʝʥʩʧʽʨʠʜʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʩʧʨʠʷ̒ ʩʪʘʙʽʣʽʟʘʮʽʾ ʦʩʥʦʚʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʛʝʤʦʨʝʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ.  

ɭ ʜʘʥʽ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʪʝʨʘʧʽʾ ʫ ʧʘʮʽʻʥʪʽʚ 

ʽʟ ʧʦʨʫʰʝʥʥʷʤ ʛʝʤʦʩʪʘʟʫ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʤʦʞʝ ʩʧʨʠʷʪʠ ʽ ʘʢʪʠʚʘʮʽʾ 

ʬʙ̔ʨʠʥʦʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ [108]. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʄ. ʄ. ɭʛʦʨʦʚʦʾ [75] ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʪʝ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʽʦʪʨʦʧʽʫʤʫ ʙʨʦʤʽʜʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʥʝ ʣʠʰʝ 
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ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʨʦʥʭʦʜʠʣʷʪʘʮʽʾ, ʘ ʡ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʦʢʨʘʱʝʥʥʶ ʟʛʦʨʪʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ, ʪʠʤ ʩʘʤʠʤ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʯʠ ʥʘ ʫʚʝʩʴ 

ʛʝʤʦʨʝʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʥ ɹ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤʥʠʭ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ ʥʝ ʚʠʷʚʠʣʦ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ [20, 117, 238, 182]. ʆʩʢʽʣʢɹʠ 

ʦʩʪʘʥʥʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʟʘʛʦʩʪʨʝʥʥʷ ʭʚʦʨʦʙʠ, 

ʧʦʰʫʢ ʥʦʚʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʣʽʢʫʚʘʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɯɻʂʉ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʫ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʪʞʝ, ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʪʨʦʤʙʦʮʠʪʘʨʥʦ-ʩʫʜʠʥʥʦʾ ʡ 

ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʘ ʪʘʢʦʞ ʨʽʚʥʽ ʚʠʥʠʢʥʝʥʥʷ 

ʮʠʭ ʧʦʨʫʰʝʥʴ ʷʢ ʫ ʩʪʘʙʽʣʴʥʫ ʬʘʟʫ ʭʚʦʨʦʙʠ, ʪʘʢ ʽ ʫ ʬʘʟʫ ʟʘʛʦʩʪʨʝʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʥʘ ʩʴʦʛʦʜʥʽ ʚʩʝ ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ ʤʘʣʦʚʠʚʯʝʥʠʤʠ. 

ʄʘʣʦ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʦ ʽ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʷʢ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ 

ʟʘʟʚʠʯʘʡ ʧʨʠʡʤʘʶʪʴ ʭʚʦʨʽ ʜʣʷ ʫʩʫʥʝʥʥʷ ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ, ʪʘʢ ʽ 

ʤʝʜʠʢʘʤʝʥʪʽʚ ʜʽʷ ʷʢʠʭ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʢʦʨʝʢʮʽʶ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʶ ʨʽʚʥʽʚ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

ɺʨʘʭʦʚʫʶʯʠ ʫʩʝ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʘ ʪʘʢʦʞ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʪʝ, ʱʦ 

ʥʘʡʧʨʦʙʣʝʤʥʽʰʦʶ ʢʘʪʝʛʦʨʽʻʶ ʭʚʦʨʠʭ ʩʪʦʩʦʚʥʦ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʛʥʦʟʫ ʻ 

ʧʘʮʽʻʥʪʠ ʟ ʪʷʞʢʦʶ ʙʨʦʥʭʦʦʙʩʪʨʫʢʮʽʻʶ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʟʘʛʦʩʪʨʝʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʝʛʫʚʘʥʥʷ 

ʧʦʨʫʰʝʥʴ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʪʘ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ 

ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, 

ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ.  

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧʠ ʨʠʟʠʢʫ ʩʝʨʝʜ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʱʦʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʘ ʪʘʢʦʞ, ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʮʠʭ ʧʦʨʫʰʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, 

ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʘ ʦʪʨʠʤʫʚʘʥʦʾ ʪʝʨʘʧʽʾ, ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 
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ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʪʘ ʩʧʨʠʷʪʠʤʝ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʜʘʣʴʰʦʛʦ ʚʝʜʝʥʥʷ ʭʚʦʨʠʭ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1. ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʠʟʘʡʥ ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 2.1, 

ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʫʧʨʦʜʦʚʞ 2012ï2015 ʨʨ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.1. ɼʠʟʘʡʥ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʉʢʨʠʥʽʥʛ ʭʚʦʨʠʭ 

ɺʝʨʠʬʽʢʘʮʽʷ ʜʽʘʛʥʦʟʫ ʍʆɿʃ 

ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʘʥʫ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʡ 

ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʟʚô̫ ʟʢʫ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ 

ʟ ʪʷʞʢʽʩʪʶ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʚʠʨʘʟʥʽʩʪʶ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ 

ʪʘ ʦʪʨʠʤʫʚʘʥʦʶ ʙʘʟʠʩʥʦʶ ʪʝʨʘʧʽʻʶ 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ɺʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʪʘ ʢʦʘʛʫʣʷʮʽʡʥʦʾ 

ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ 

ʨʽʟʥʽ ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

(ʩʪʘʙʽʣʴʥʘ ʬʘʟʘ ʪʘ ʬʘʟʘ ʟʘʛʦʩʪʨʝʥʥʷ) 

ɺʠʢʣʶʯʝʥʥʷ ʭʚʦʨʠʭ ʟ ʢʣʽʥʽʯʥʦ ʟʥʘʯʫʱʠʤʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ 

ʪʘ ̔ʥʰʠʤʠ ʩʫʧʫʪʥʽʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʧʨʠ ʷʢʠʭ ʤʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʴ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ 

ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ 

ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʍʆɿʃ ʥʘ ʩʪʘʥ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʪʘ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ 

ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ 

ʭʚʦʨʦʙʠ 

 

ʈʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʨʽʟʥʠʭ ʩʪʫʧʝʥʽʚ ʪʷʞʢʦʩʪʽ ʪʘ ʫ ʨʽʟʥʽ ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 
 

ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ  

ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʬʘʟʠ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʦʪʨʠʤʫʚʘʥʦʾ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ  
 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʚʠʩʥʦʚʢʽʚ, ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ 
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ʇʨʦʚʦʜʠʣʦʩʴ ʢʦʤʧʣʝʢʩʥʝ ʧʨʦʩʧʝʢʪʠʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʽʥʽʢʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʧʨʠ ʨʽʟʥʽʡ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʫ ʨʽʟʥʽ ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ 

ʪʘʢʦʞ ʥʘ ʪʣʽ ʨʽʟʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʧʨʦʛʨʘʤ. 

ɼʦ ʩʢʨʠʥʽʥʛʫ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 174 ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʴ ʥʘ 

ʘʤʙʫʣʘʪʦʨʥʦʤʫ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʫ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʤʫ ʮʝʥʪʨʽ 

çʉʧʽʨʦè ʘʙʦ ʧʨʦʭʦʜʠʣʠ ʢʫʨʩ ʣʽʢʫʚʘʥʥʷ ʫ ʪʝʨʘʧʝʚʪʠʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʟ 

ʧʫʣʴʤʦʥʦʣʦʛʽʯʥʠʤʠ ʣʽʞʢʘʤʠ ʂʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 

ʰʦʩʪʘ ʤʽʩʴʢʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷè ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠè. 

ɺʝʨʠʬʽʢʘʮʽʷ ʜʽʘʛʥʦʟʫ ʍʆɿʃ ʧʨʦʚʦʜʠʣʘʩʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʢʘʨʛ ʧʘʮʽʻʥʪʘ, 

ʘʥʘʤʥʝʟʫ ʞʠʪʪʷ ʪʘ ʭʚʦʨʦʙʠ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ʭʚʦʨʦʙʠ, 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʙʦʚôʷʟʢʦʚʦʶ ʦʮʽʥʢʦʶ ʨʽʚʥʽʚ 

ʧʦʢʘʟʥʠʢʽʚ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ ʟʛʽʜʥʦ ʟ ʥʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ 

 ̄555 ʚʽʜ 27 ʯʝʨʚʥʷ 2013 ʨʦʢʫ [83]. 

ʅʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʫʩʽ ʭʚʦʨʽ ʜʘʣʠ ʽʥʬʦʨʤʦʚʘʥʫ ʟʛʦʜʫ. 

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ ʭʚʦʨʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʥʘʩʪʫʧʥʠʤʠ: 

1) ʘʥʘʤʥʝʩʪʠʯʥʽ ʪʘ ʢʣʽʥʽʯʥʽ ʦʟʥʘʢʠ ʍʆɿʃ ɯïɯV ʩʪʘʜʽʡ; 

2) ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ < 0,7 ʫ ʧʨʦʙʽ ʟ 

ʙʨʦʥʭʦʣʽʪʠʢʦʤ (ʩʘʣʴʙʫʪʘʤʦʣ ʫ ʜʦʟʽ 400 ʤʢʛ). 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʧʨʠ ʧʝʚʥʠʭ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʘʙʦ 

ʫʩʢʣʘʜʥʝʥʥʷʭ ʍʆɿʃ ʤʦʞʝ ʧʦʨʫʰʫʚʘʪʠʩʴ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ʪʘ/ʘʙʦ 

ʢʦʘʛʫʣʷʮʽʡʥʠʡ ʛʝʤʦʩʪʘʟ, ʢʨʠʪʝʨʽʷʤʠ ʚʠʢʣʶʯʝʥʥʷ ʭʚʦʨʠʭ ʽʟ ʧʦʜʘʣʴʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ: 

1) ʥʘʷʚʥʽʩʪʴ ʪʷʞʢʦʾ ʢʣʽʥʽʯʥʦ ʟʥʘʯʫʱʦʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ ʚ 

ʘʥʘʤʥʝʟʽ ʪʘ/ʘʙʦ ʥʘ ʤʦʤʝʥʪ ʦʙʩʪʝʞʝʥʥʷ; 

2) ʥʘʷʚʥʽʩʪʴ ʪʷʞʢʦʾ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ; 

3) ʥʘʷʚʥʽʩʪʴ ʪʨʦʤʙʦʝʤʙʦʣʽʾ ʚ ʘʥʘʤʥʝʟʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʪʣʽ ʚʝʥʦʟʥʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ; 

4) ʥʘʷʚʥʽʩʪʴ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚ ʘʥʘʤʥʝʟʽ ʪʘ/ʘʙʦ ʥʘ ʤʦʤʝʥʪ 

ʦʙʩʪʝʞʝʥʥʷ; 
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5) ʥʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ; 

6) ʧʨʠʡʦʤ ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʦʾ ʪʘ/ʘʙʦ ʘʥʪʠʘʛʨʝʛʘʥʪʥʦʾ ʪʝʨʘʧʽʾ ʘʙʦ ʽʥʰʠʭ 

ʤʝʜʠʢʘʤʝʥʪʽʚ, ʟʜʘʪʥʠʭ ʚʧʣʠʥʫʪʠ ʥʘ ʩʪʘʥ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ. 

84 (48,3 %) ʭʚʦʨʠʭ ʙʫʣʦ ʚʠʢʣʶʯʝʥʦ ʟ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 

ʟʚôʷʟʢʫ ʟ ʥʘʷʚʥʽʩʪʶ ʫ ʥʠʭ ʢʨʠʪʝʨʽʾʚ ʚʠʢʣʶʯʝʥʥʷ: ʫ 59 (70,2 %) ʭʚʦʨʠʭ ʙʫʣʘ 

ʚʠʷʚʣʝʥʘ ʢʣʽʥʽʯʥʦ ʟʥʘʯʫʱʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʧʘʪʦʣʦʛʽʷ (ʚʠʩʦʢʠʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʢʣʘʩ ʩʪʝʥʦʢʘʨʜʽʾ, ʧʦʨʫʰʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ʪʨʽʧʦʪʽʥʥʷ 

ʧʝʨʝʜʩʝʨʜʴ, ʯʘʩʪʽ ʰʣʫʥʦʯʢʦʚʽ ʝʢʩʪʨʘʩʠʩʪʦʣʠ ʪʘ ʽʥ.), ʫ 21 (25,0 %) ʭʚʦʨʦʛʦ ï 

ʭʨʦʥʽʯʥʘ ʩʝʨʮʝʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ (ɯɯ ɸïɯɯɯ ʩʪʫʧʝʥʽʚ), ʫ 15 (17,9 %) ʭʚʦʨʠʭ ï 

ʧʦʧʝʨʝʜʥʴʦ ʚʩʪʘʥʦʚʣʝʥʘ ʚʝʥʦʟʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʫ 4 (4,8 %) 

ʧʘʮʽʻʥʪʽʚ ï ʦʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʘʥʘʤʥʝʟʽ, ʫ 11 (13,1 %) ï ʦʞʠʨʽʥʥʷ, 38 

(45,2 %) ʭʚʦʨʠʭ ʧʨʠʡʤʘʣʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʫ ʪʘ/ʘʙʦ ʘʥʪʠʘʛʨʝʛʘʮʽʡʥʫ ʪʝʨʘʧʽʶ ʫ 

ʟʚôʷʟʢʫ ʟ ʧʝʨʝʥʝʩʝʥʽʤ ʛʦʩʪʨʠʤ ʽʥʬʘʨʢʪʦʤ ʤʽʦʢʘʨʜʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʣʷ 

ʚʝʨʠʬʽʢʘʮʽʾ ʜʽʘʛʥʦʟʫ ʍʆɿʃ ʪʘ ʨʝʪʝʣʴʥʦʛʦ ʚʽʜʙʦʨʫ ʭʚʦʨʠʭ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 

ʛʨʫʧʫ ʟ 90 ʦʩʽʙ. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʨʦʙʦʪʠ ʙʫʣʘ ʧʝʨʝʚʽʨʢʘ ʜʦʩʪʘʪʥʦʩʪʽ ʚʽʜʽʙʨʘʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʷʢʽ ʙ ʧʦʪʝʥʮʽʡʥʦ ʤʦʛʣʠ ʩʢʣʘʩʪʠ ʦʩʥʦʚʥʫ ʛʨʫʧʫ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʚʠʙʽʨʢʦʚʦʾ ʩʫʢʫʧʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʚʘʣʘʩʴ 

ʪʠʧʦʣʦʛʽʯʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʚʠʙʽʨʢʠ (ʭʚʦʨʽ ʥʘ ʍʆɿʃ ɯïɯV ʩʪʘʜʽʡ ʙʝʟ ʥʘʷʚʥʦʩʪʽ 

ʢʨʠʪʝʨʽʾʚ ʚʠʢʣʶʯʝʥʥʷ) ʪʘ ʨʦʟʨʘʭʫʥʢʦʤ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, 

ʷʢʠʡ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʦʶ ʬʦʨʤʫʣʦʶ ʋ. ʂʦʭʨʝʥʘ [1, 70, 111]: 
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Ö+DÖ

ÖÖ
=

tN

tN
n , ʜʝ 

 

n ï ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ; 

N ï ʨʦʟʤʽʨ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ; 

t ï ʜʦʚʽʨʯʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʛʘʨʘʥʪʫʶʯʠʡ, ʱʦ ʜʦʧʫʩʪʠʤʘ ʧʦʭʠʙʢʘ ʥʝ 

ʧʝʨʝʚʠʱʠʪʴ 5 %; 

ů ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ; 

ȹ ï ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʭʠʙʢʘ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ɿʘ ʜʘʥʠʤʠ ʛʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʫ ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ ʥʘ 1 ʩʽʯʥʷ 2013 ʨ. ʩʢʣʘʣʘ 

975967 ʦʩʽʙ. ɿʛʽʜʥʦ ʟ ʦʬʽʮʽʡʥʠʤʠ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʮʝʥʪʨʫ ʤʝʜʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʄʆɿ ʋʢʨʘʾʥʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʍʆɿʃ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʫ 2013 ʨʦʮʽ ʩʢʣʘʜʘʣʘ 1344 ʚʠʧʘʜʢʽʚ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ [13, 102]. 

ʆʪʞʝ, ʨʦʟʤʽʨ ʩʫʢʫʧʥʦʩʪʽ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ ʥʘ ʩʽʯʝʥʴ 

2013 ʨ. ʩʢʣʘʚ 13117 ʯʦʣʦʚʽʢ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʯʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʪʷʞʢʦʾ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ, 

ʫʩʢʣʘʜʥʝʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʽʥʰʠʭ ʪʷʞʢʠʭ ʧʘʪʦʣʦʛʽʡ, ʷʢʽ ʻ 

ʢʨʠʪʝʨʽʷʤʠ ʚʠʢʣʶʯʝʥʥʷ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʻ 34,3 % [81, 153], ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʦʙʩʷʛ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʚ: 

8681
%100

%7,6513117
=

³
=N (ʯʦʣʦʚʽʢ). 

 

ɺʨʘʭʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʧʘʢʝʪʫ ʧʨʦʛʨʘʤ 

EXCEL-2007
È
 ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ, ʱʦ ů = 24,19. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ t = 1,96 (ʧʨʠ 

ʜʦʚʽʨʯʽʡ ʽʤʦʚʽʨʥʦʩʪʽ ʨ = 0,95), ȹ = 5 % [1, 70, 111], ʙʫʣʘ ʨʦʟʨʘʭʦʚʘʥʘ 

ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ: 

9,89
19,2496,158681

19,2496,18681
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=
Ö+Ö

ÖÖ
=n  (ʦʩʽʙ). 

 

ʆʪʞʝ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʜʦʩʪʦʚʽʨʥʽʩʪʶ 

ʨ = 0,95 ʙʫʣʦ ʜʦʩʪʘʪʥʴʦ ʟʽʙʨʘʪʠ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʫ 90 ʭʚʦʨʠʭ 

ʥʘ ʍʆɿʃ ʙʝʟ ʥʘʷʚʥʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʚʠʢʣʶʯʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʽʙʨʘʥʘ ʥʘʤʠ ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʘ ʩʘʤʝ 90 ʦʩʽʙ 

(ʩʝʨʝʜʥʽʡ ʚʽʢ ï 63,1 Ñ 8,3 ʨʦʢʫ, ʯʦʣʦʚʽʢʽʚ ʙʫʣʦ 75 (83,3 %), ʞʽʥʦʢ ï 15 

(16,7 %)), ʟʘ ʦʙʩʷʛʦʤ ʚʠʙʽʨʢʠ ʚʠʷʚʠʣʘʩʴ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʜʦʩʪʦʚʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʣʦʛʽʯʥʠʭ ʚʠʩʥʦʚʢʽʚ. ʉʘʤʝ ʚʦʥʠ ʡ 

ʩʢʣʘʣʠ ʦʩʥʦʚʥʫ ʛʨʫʧʫ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

2.2. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʪʘ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ 
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ɿʛʽʜʥʦ ʟ ʤʝʪʦʶ ʪʘ ʟʘʚʜʘʥʥʷʤʠ ʨʦʙʦʪʠ ʫʩʽʭ ʭʚʦʨʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʙʫʣʦ 

ʨʦʟʧʦʜʽʣʣʝʥʦ ʥʘ ʜʚʽ ʧʽʜʛʨʫʧʠ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʷʞʢʦʩʪʽ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ 

ʭʚʦʨʦʙʠ. 

ɼʦ ʧʽʜʛʨʫʧʠ 1 ʫʚʽʡʰʦʚ 21 ʭʚʦʨʠʡ ʥʘ ʍʆɿʃ ʟ ʥʝʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ 

ʭʚʦʨʦʙʠ. ʋʩʽ ʭʚʦʨʽ ʤʘʣʠ ɯ ʘʙʦ ɯɯ ʩʪʘʜʽʶ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ ʥʘʣʝʞʘʣʠ 

ʜʦ ʢʣʽʥʽʯʥʠʭ ʛʨʫʧ ɸ ʘʙʦ ɺ. ɺʦʥʠ ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ 

ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ: ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ 

ʢʦʨʦʪʢʦʜʽʶʯʽ ʙʨʦʥʭʦʜʠʣʷʪʘʪʦʨʠ (ɓ2-ʘʛʦʥʽʩʪ ʬʝʥʦʪʝʨʦʣ (50 ʤʢʛ) ʽ ʭʦʣʽʥʦʣʽʪʠʢ 

ʽʧʨʘʪʨʦʧʽʫʤ ʙʨʦʤʽʜ (20 ʤʢʛ)), ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʧʦ 4ï8 ʽʥʛʘʣʷʮʽʡʥʠʭ ʜʦʟ ʥʘ 

ʜʦʙʫ, ʘʙʦ ʪʽʦʪʨʦʧʽʫʤ ʙʨʦʤʽʜ (18 ʤʢʛ) ï ʧʦ 1 ʽʥʛʘʣʷʮʽʡʥʽʡ ʜʦʟʽ ʥʘ ʜʦʙʫ. ʋʩʽ 

ʭʚʦʨʽ ʟʘ ʧʦʪʨʝʙʦʶ ʧʨʠʡʤʘʣʠ ʩʘʣʴʙʫʪʘʤʦʣ (ʧʦ 200 ʤʢʛ ʥʘ ʧʨʠʡʦʤ). ʍʚʦʨʽ 

ʧʽʜʛʨʫʧʠ 1 ʙʫʣʠ ʦʙʩʪʝʞʝʥʽ ʫ ʩʪʘʙʽʣʴʥʫ ʬʘʟʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɼʦ ʧʽʜʛʨʫʧʠ 2 ʫʚʽʡʰʣʦ 69 ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ 

ʭʚʦʨʦʙʠ. ʋʩʽ ʭʚʦʨʽ ʤʘʣʠ ɯɯɯ ʘʙʦ ɯV ʩʪʘʜʽʶ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ 

ʥʘʣʝʞʘʣʠ ʜʦ ʢʣʽʥʽʯʥʠʭ ʛʨʫʧ ʉ ʘʙʦ D. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʪʨʠʤʫʚʘʥʦʾ ʪʝʨʘʧʽʾ 

ʭʚʦʨʽ ʮʽʻʾ ʧʽʜʛʨʫʧʠ ʜʦʜʘʪʢʦʚʦ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʱʝ ʥʘ ʜʚʽ ʧʽʜʛʨʫʧʠ: 

1) ʧʽʜʛʨʫʧʫ 2ɸ ʩʢʣʘʣʠ 29 ʭʚʦʨʠʭ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ 

ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ ʟʛʽʜʥʦ ʽʟ ʩʪʘʜʽʻʶ ʭʚʦʨʦʙʠ: ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪ, 

ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ɓ2-ʘʛʦʥʽʩʪ ʧʨʦʣʦʥʛʦʚʘʥʦʾ ʜʽʾ (25 ʤʢʛ ʩʘʣʴʤʝʪʝʨʦʣʫ) ʪʘ 

ɯɻʂʉ (250 ʤʢʛ ʬʣʶʪʠʢʘʟʦʥ ʧʨʦʧʽʦʥʘʪ), ï ʧʦ 2 ʽʥʛʘʣʷʮʽʡʥʽʡ ʜʦʟʠ 2 ʨʘʟʠ ʥʘ 

ʜʦʙʫ, ʘ ʪʘʢʦʞ ʟʘ ʧʦʪʨʝʙʦʶ ï ʢʦʨʦʪʢʦʜʽʶʯʠʡ ɓ2-ʘʛʦʥʽʩʪ ʩʘʣʴʙʫʪʘʤʦʣ (ʧʦ 200 

ʤʢʛ ʥʘ ʧʨʠʡʦʤ)); ʭʚʦʨʽ ʧʽʜʛʨʫʧʠ 2ɸ ʟʥʘʭʦʜʠʣʠʩʴ ʫ ʩʪʘʙʽʣʴʥʽʡ ʬʘʟʽ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʙʫʣʠ ʢʦʤʧʣʝʢʩʥʦ ʦʙʩʪʝʞʝʥʽ ʥʘ ʝʪʘʧʽ ʚʢʣʶʯʝʥʥʷ ʫ 

ʜʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ; 

2) ʧʽʜʛʨʫʧʫ 2ɹ ʩʢʣʘʣʠ 40 ʭʚʦʨʠʭ, ʷʢʽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʧʨʠʥʘʡʤʥʽ 

ʪʨʴʦʭ ʤʽʩʷʮʽʚ ʧʦʩʧʽʣʴ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʪʝʨʘʧʽʾ (ʘʙʦ 

ʚʟʘʛʘʣʽ ʥʝ ʧʨʠʡʤʘʣʠ ʘʥʽ ɯɻʂʉ, ʘʥʽ ʙʨʦʥʭʦʜʠʣʷʪʘʪʦʨʠ ʪʨʠʚʘʣʦʾ ʜʽʾ, ʘʥʽ ʾʭ 

ʢʦʤʙʽʥʘʮʽʾ, ʘʙʦ ʧʨʠʡʤʘʣʠ ʣʽʢʠ ʚʢʨʘʡ ʥʝʨʝʛʫʣʷʨʥʦ, ʘʙʦ ʧʨʠʡʤʘʣʠ ʾʭ ʫ ʥʘʜʪʦ 

ʥʠʟʴʢʠʭ ʜʦʟʘʭ), ʟʘʩʪʦʩʦʚʫʶʯʠ ʣʠʰʝ ʢʦʨʦʪʢʦʜʽʶʯʠʡ ɓ2-ʘʛʦʥʽʩʪ ʩʘʣʴʙʫʪʘʤʦʣ ʟʘ 
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ʧʦʪʨʝʙʦʶ (ʟʘʟʚʠʯʘʡ ï ʧʦ 200 ʤʢʛ ʥʘ ʧʨʠʡʦʤ). ʍʚʦʨʽ ʧʽʜʛʨʫʧʠ 2ɹ ʟʥʘʭʦʜʠʣʠʩʴ 

ʫ ʩʪʘʙʽʣʴʥʽʡ ʬʘʟʽ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʙʫʣʠ ʢʦʤʧʣʝʢʩʥʦ ʦʙʩʪʝʞʝʥʽ ʥʘ 

ʚʽʟʠʪʽ ʚʢʣʶʯʝʥʥʷ ʫ ʜʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ; ʥʘʧʨʠʢʽʥʮʽ ʚʽʟʠʪʫ ʢʦʞʥʦʤʫ ʟ 

ʥʠʭ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʨʝʢʮʽʷ ʪʝʨʘʧʽʾ ʍʆɿʃ: ʧʨʠʟʥʘʯʝʥʦ ʢʦʤʙʽʥʦʚʘʥʠʡ 

ʧʨʝʧʘʨʘʪ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ɓ2-ʘʛʦʥʽʩʪ ʧʨʦʣʦʥʛʦʚʘʥʦʾ ʜʽʾ (ʩʘʣʴʤʝʪʝʨʦʣ 

(25 ʤʢʛ)) ʪʘ ɯɻʂʉ (ʬʣʶʪʠʢʘʟʦʥ ʧʨʦʧʽʦʥʘʪ (250 ʤʢʛ)) ʧʦ 2 ʽʥʛʘʣʷʮʽʡʥʽʡ ʜʦʟʽ 2 

ʨʘʟʠ ʥʘ ʜʦʙʫ. ɿ ʫʩʽʤʘ ʭʚʦʨʠʤʠ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʙʝʩʽʜʘ ʩʪʦʩʦʚʥʦ ʥʘʛʘʣʴʥʦʾ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʠʡʦʤʫ ʚʽʜʧʦʚʽʜʥʦ ʾ ʪʝʨʘʧʽʾ, ʙʫʣʠ ʥʘʜʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ 

ʱʦʜʝʥʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ, ʨʦʟʪʣʫʤʘʯʝʥʽ ʫʩʽ ʤʦʞʣʠʚʽ 

ʧʦʙʽʯʥʽ ʜʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʝʧʘʨʘʪʫ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʡʪʠ ʧʦʚʪʦʨʥʝ 

ʦʙʩʪʝʞʝʥʥʷ ʟ ʢʣʽʥʽʢʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʽ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʯʝʨʝʟ 2 ʤʽʩʷʮʽ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ ʟʘʜʣʷ ʦʮʽʥʢʠ ʜʠʥʘʤʽʢʠ ʢʣʽʥʽʯʥʠʭ ʽ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɼʘʥʽ ʧʨʦ ʧʦʚʪʦʨʥʝ ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʠʭ ʙʫʜʫʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʠʞʯʝ. 

ɺʽʜʦʤʦ, ʱʦ ʥʦʨʤʘʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʙʘʛʘʪʴʦʭ ʩʠʩʪʝʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ 

ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʦʜʥʘʢʦʚʠʤʠ ʫ ʦʩʽʙ ʨʽʟʥʦʛʦ ʚʽʢʫ, ʩʪʘʪʽ, 

ʨʘʩʦʚʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʘʣʝʞʘʪʠ ʚʽʜ ʚʠʭʽʜʥʠʭ ʩʪʘʥʽʚ ʦʨʛʘʥʽʟʤʫ (ʬʘʟʠ 

ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ, ʥʘʷʚʥʦʩʪʽ ʚʘʛʽʪʥʦʩʪʽ), ʢʣʽʤʘʪʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ, 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʘʮʽ, ʭʘʨʯʫʚʘʥʥʷ ʪʦʱʦ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘʚʝʜʝʥʽ ʫ ʨʽʟʥʠʭ 

ʚʠʜʘʥʥʷʭ ʥʦʨʤʘʪʠʚʠ ʻ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʥʠʤʠ ʣʠʰʝ ʷʢ 

ʙʘʟʠʩʥʽ, ʧʦʪʨʝʙʫʶʯʠ ʫʪʦʯʥʝʥʥʷ ʰʣʷʭʦʤ ʦʙʩʪʝʞʝʥʥʷ ʦʩʽʙ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʦʥʪʨʦʣʴʥʫ ʛʨʫʧʫ ʜʣʷ ʦʮʽʥʢʠ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʩʢʣʘʣʠ 25 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ, ʩʧʽʚʩʪʘʚʥʠʤʠ ʟ ʭʚʦʨʠʤʠ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʟʘ ʚʽʢʦʤ ʪʘ ʩʪʘʪʪʶ (ʩʝʨʝʜʥʽʡ ʚʽʢ ï 54,0 Ñ 4,0 ʨʦʢʠ (ʨ > 0,05), 

ʯʦʣʦʚʽʢʽʚ ʙʫʣʦ 20 (80,0 %) (ʨ > 0,05), ʞʽʥʦʢ ï 5 (20,0 %) (ʨ > 0,05)).  

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʪʝʞʝʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʪʘʜʽʾ ʭʚʦʨʦʙʠ, ʩʪʘʪʽ ʪʘ ʚʽʢʫ ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣ. 2.1. 

 

 

ʊʘʙʣʠʮʷ 2.1 
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ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʪʝʞʝʥʠʭ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ ʭʚʦʨʠʭ 

ʥʘ ʍʆɿʃ 

ʇʦʢʘʟʥʠʢʠ 

ɺʽʢ, ʨʦʢʠ 
ʉʪʘʪʴ, ʘʙʩ. (%) 

ʯʦʣʦʚʽʢʠ ʞʽʥʢʠ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

63,1 Ñ 8,3 

59,6 Ñ 8,1 

64,2 Ñ 8,1 

63,1 Ñ 9,1 

65,0 Ñ 7,3 

75 (83,3) 

17 (81,0) 

60 (87,0) 

26 (89,7) 

34 (85,0) 

15 (16,7) 

4 (19,0) 

9 (13,0) 

3 (10,3) 

6 (15,0) 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n = 25) 54,0 Ñ 4,0 20 (80,0) 5 (20,0) 

 

ʨ 

ʨʦ-ʢ > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ > 0,05 

ʨ2ɹ-ʢ > 0,05 

ʨ2ɸ-2ɹ > 0,05 

ʨʦ-ʢ > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ > 0,05 

ʨ2ɹ-ʢ > 0,05 

ʨ2ɸ-2ɹ > 0,05 

ʨʦ-ʢ > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ > 0,05 

ʨ2ɹ-ʢ > 0,05 

ʨ2ɸ-2ɹ > 0,05 

ʇʨʠʤʽʪʢʠ: 

1. ʦ ï ʦʩʥʦʚʥʘ ʛʨʫʧʘ; 

2. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ; 

3. 1, 2, 2ɸ, 2ɹ ï ʚʽʜʧʦʚʽʜʥʽ ʧʽʜʛʨʫʧʠ ʭʚʦʨʠʭ. 

 

ʇʨʠ ʦʮʽʥʮʽ ʘʥʘʤʥʝʩʪʠʯʥʠʭ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʠʭ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʫʩʽ 

ʭʚʦʨʽ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ, ʷʢ ʽ ʦʙʩʪʝʞʝʥʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʙʫʣʠ çʘʢʪʠʚʥʠʤʠè 

ʢʫʨʮʷʤʠ ʫ ʤʠʥʫʣʦʤʫ ʘʙʦ ʥʘ ʤʦʤʝʥʪ ʦʙʩʪʝʞʝʥʥʷ. ʈʽʚʝʥʴ ʽʥʜʝʢʩʫ çʧʘʯʢʘ/ʨʽʢè ʫ 

ʭʚʦʨʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʙʫʚ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (34,0 [22,0ï45,0] ʪʘ 15,0 [5,0ï20,0] ʚʽʜʧʦʚʽʜʥʦ) (ʨ < 0,05). 

ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʘ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧ 1 ʪʘ 2 ʪʘʢʦʞ ʙʫʣʠ ʩʫʪʪʻʚʦ ʚʠʱʠʤʠ ʟʘ ʨʽʚʝʥʴ 

ʽʥʜʝʢʩʫ çʧʘʯʢʘ/ʨʽʢè ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ < 0,05), ʚʪʽʤ ʥʝ 
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ʚʽʜʨʽʟʥʷʚʩʷ ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ (32,0 [13,0ï60,0] ʪʘ 36,0 [25,0ï45,0] ʚʽʜʧʦʚʽʜʥʦ) 

(ʨ > 0,05). ʈʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧ 2ɸ ʪʘ 2ɹ ʙʫʚ ʽʜʝʥʪʠʯʥʠʤ 

(ʨ > 0,05) ʪʘ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʽʥʜʝʢʩʫ çʧʘʯʢʘ/ʨʽʢè ʫ ʦʩʽʙ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ (35,0 [22,0ï42,0] ʪʘ 37,0 [25,0ï46,0] ʚʽʜʧʦʚʽʜʥʦ) (ʨ < 0,05). ʅʠʟʴʢʠʡ 

ʨʽʚʝʥʴ ʽʥʜʝʢʩʫ çʧʘʯʢʘ/ʨʽʢè ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʭʚʦʨʠʤʠ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʦʙʩʪʝʞʝʥʽ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʙʫʣʠ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ ʦʩʦʙʘʤʠ, ʘ ʬʘʢʪʦʨ ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʻ 

ʦʩʥʦʚʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʍʆɿʃ. 

ʂʽʣʴʢʽʩʪʴ ʟʘʛʦʩʪʨʝʥʴ ʍʆɿʃ ʟʘ ʦʩʪʘʥʥʽ 12 ʤʽʩʷʮʽʚ ʫ ʭʚʦʨʠʭ ʦʩʥʦʚʥʦʾ 

ʛʨʫʧʠ ʩʢʣʘʚ 1,70 Ñ 0,12. ʈʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 1 ʙʫʚ ʩʫʪʪʻʚʦ 

ʥʠʞʯʠʤ, ʥʽʞ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2 (0,81 Ñ 0,09 ʪʘ 1,97 Ñ 0,14 ʚʽʜʧʦʚʽʜʥʦ) (ʨ < 

0,05). ʇʽʜʛʨʫʧʠ 2ɸ ʪʘ 2ɹ ʟʘ ʨʽʚʥʝʤ ʧʦʢʘʟʥʠʢʘ ʙʫʣʠ ʽʜʝʥʪʠʯʥʠʤʠ (2,07 Ñ 0,22 

ʪʘ 1,90 Ñ 0,19 ʚʽʜʧʦʚʽʜʥʦ) (ʨ > 0,05). 

ʂʣʽʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʷʢʽ ʫʚʽʡʰʣʠ ʜʦ ʧʽʜʛʨʫʧ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʥʘʚʝʜʝʥʘ ʥʠʞʯʝ. 

ʋʩʽʤ ʭʚʦʨʠʤ ʥʘ ʍʆɿʃ ʟʛʽʜʥʦ ʟ ʥʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 555 ʚʽʜ 27 

ʯʝʨʚʥʷ 2013 ʨ. ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʢʣʽʥʽʯʥʘ ʛʨʫʧʘ (ʛʨʫʧʘ ʨʠʟʠʢʫ ʱʦʜʦ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʜʽʡ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ: ʨʦʟʚʠʪʢʫ ʟʘʛʦʩʪʨʝʥʴ ʫ ʤʘʡʙʫʪʥʴʦʤʫ, 

ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ, ʩʤʝʨʪʽ ʚʥʘʩʣʽʜʦʢ ʍʆɿʃ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʨʘʟʥʦʩʪʽ ʩʠʤʧʪʦʤʽʚ 

ʭʚʦʨʦʙʠ, ʩʪʫʧʝʥʷ ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ ʟʘ ʜʘʥʠʤʠ ʩʧʽʨʦʤʝʪʨʽʾ ʪʘ/ʘʙʦ 

ʢʽʣʴʢʦʩʪʽ ʡ ʚʠʨʘʟʥʦʩʪʽ ʟʘʛʦʩʪʨʝʥʴ ʟʘ ʦʩʪʘʥʥʽʡ ʨʽʢ [83]. ɼʦ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ 

ʫʚʽʡʰʣʦ 13 (14,4 Ñ 3,7 %) ʭʚʦʨʠʭ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ ɸ, 8 (8,9 Ñ 3,0 %) ʭʚʦʨʠʭ 

ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ ɺ, 15 (16,7 Ñ 3,9 %) ʭʚʦʨʠʭ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ ʉ ʪʘ 54 (60,0 Ñ 5,2 

%) ʭʚʦʨʠʭ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ D. ʇʨʠ ʮʴʦʤʫ ʫʩʽ ʭʚʦʨʽ ʢʣʽʥʽʯʥʠʭ ʛʨʫʧ ɸ ʪʘ B 

ʫʚʽʡʰʣʠ ʜʦ ʧʽʜʛʨʫʧʠ 1 (ʧʝʨʝʚʘʞʘʣʠ ʭʚʦʨʽ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ ɸ), ʘ ʫʩʽ ʭʚʦʨʽ 

ʢʣʽʥʽʯʥʠʭ ʛʨʫʧ ʉ ʪʘ D ï ʜʦ ʧʽʜʛʨʫʧʠ 2 (ʧʝʨʝʚʘʞʘʣʠ ʭʚʦʨʽ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ D). 

ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʧʽʜʛʨʫʧʘʭ 1 ʽ 2 ʟʘ ʢʣʽʥʽʯʥʠʤʠ ʛʨʫʧʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 2.1. 
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ʈʠʩ. 2.1. ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʧʽʜʛʨʫʧʘʭ 1 ʽ 2 ʟʘ 

ʢʣʽʥʽʯʥʠʤʠ ʛʨʫʧʘʤʠ ɸ, ɺ, ʉ, D 

 

ʋ ʧʽʜʛʨʫʧʘʭ 2ɸ ʪʘ 2ɹ ʨʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʉ ʽ D ʜʦʩʪʦʚʽʨʥʦ 

ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ (ʨ > 0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2
) (ʨʠʩ. 2.2). 

 

 

ʈʠʩ. 2.2. ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʧʽʜʛʨʫʧʘʭ 2ɸ ʽ 2ɹ ʟʘ 

ʢʣʽʥʽʯʥʠʤʠ ʛʨʫʧʘʤʠ ʉ ʪʘ D 
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ʉʝʨʝʜ ʩʢʘʨʛ, ʱʦ ʧʨʝʜôʷʚʣʷʣʠ ʭʚʦʨʽ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ, ʧʝʨʝʚʘʞʘʣʘ ʟʘʜʠʰʢʘ 

(ʫ 89 (98,9 %) ʭʚʦʨʠʭ). ɺʠʨʘʟʥʽʩʪʴ ʟʘʜʠʰʢʠ ʫ ʭʚʦʨʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʙʘʣʽʚ, ʥʘʙʨʘʥʠʭ ʟʘ ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʰʢʘʣʦʶ ʄʝʜʠʯʥʦʾ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʘʜʠ (ʄɼʈ), ʚʽʜʧʦʚʽʜʘʣʘ 1,57 Ñ 0,10 ʙʘʣʫ. ʇʨʠ ʮʴʦʤʫ ʫ ʭʚʦʨʠʭ 

ʧʽʜʛʨʫʧʠ 1 ʧʦʢʘʟʥʠʢ ʩʢʣʘʚ 0,43 Ñ 0,13 ʙʘʣʫ, ʱʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʝ ʟʘ ʨʽʚʝʥʴ 

ʧʦʢʘʟʥʠʢʘ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2 (1,91 Ñ 0,09 ʙʘʣʫ) (ʨ < 0,05). ʂʽʣʴʢʽʩʪʴ ʙʘʣʽʚ, 

ʥʘʙʨʘʥʘ ʟʘ ʰʢʘʣʦʶ ʄɼʈ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɸ, ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ (ʨ > 

0,05) ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹ (1,86 Ñ 0,13 ʪʘ 1,92 Ñ 0,13 ʙʘʣʫ 

ʚʽʜʧʦʚʽʜʥʦ). 

ʉʪʦʩʦʚʥʦ ʢʽʣʴʢʦʩʪʽ ʭʚʦʨʠʭ, ʷʢʽ ʤʘʣʠ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʟʘʜʠʰʢʠ ʟʘ ʰʢʘʣʦʶ 

ʄɼʈ (ʛʨʘʜʘʮʽʾ ç< 2 ʙʘʣʽʚè ʪʘ çÓ 2 ʙʘʣʘʤè), ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ ʦʩʥʦʚʥʦʾ 

ʛʨʫʧʠ ʤʘʣʠ 2 ʽ ʙʽʣʴʰʝ ʙʘʣʽʚ [83]. ʋ ʧʽʜʛʨʫʧʽ 1 ʯʘʩʪʢʘ ʭʚʦʨʠʭ ʟ ʚʠʨʘʟʥʦʶ 

ʟʘʜʠʰʢʦʶ ʙʫʣʘ ʟʥʘʯʥʦ ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʦʶ, ʥʽʞ ʫ ʧʽʜʛʨʫʧʽ 2 (ʨ < 0,05). ʇʨʠ 

ʮʴʦʤʫ ʧʽʜʛʨʫʧʘ 2ɸ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʟʘʜʠʰʢʠ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʧʽʜʛʨʫʧʠ 

2ɹ (ʨ > 0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2
) (ʪʘʙʣ. 2.2). 

 

ʊʘʙʣʠʮʷ 2.2 

ʈʽʚʥʽ ʟʘʜʠʰʢʠ ʟʘ ʰʢʘʣʦʶ ʄɼʈ ʫ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ (ʙʘʣʠ) 

ɻʨʫʧʘ ʪʘ ʧʽʜʛʨʫʧʠ ʦʙʩʪʝʞʝʥʠʭ 

ɻʨʘʜʘʮʽʾ ʢʽʣʴʢʦʩʪʽ ʙʘʣʽʚ 

< 2 ʙʘʣʽʚ Ó 2 ʙʘʣʘʤ 

ʘʙʩ. ʈ Ñ mʨ % ʘʙʩ. ʈ Ñ mʨ % 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

39 

20 

19 

8 

12 

43,3 Ñ 5,2 

95,2 Ñ 4,7
*
 

27,5 Ñ 5,4
*
 

27,6 Ñ 8,3 

30,0 Ñ 7,3 

51 

1 

50 

21 

28 

56,7 Ñ 5,2 

4,8 Ñ 4,7
*
 

72,5 Ñ 5,4
*
 

72,4 Ñ 8,3 

70,0 Ñ 7,3 

ʇʨʠʤʽʪʢʘ. * ï ʨ < 0,05 ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ 1 ʪʘ 2 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2
. 

 

ʂʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʫ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ, ʥʘʙʨʘʥʠʭ ʟʘ ʪʝʩʪʦʤ ʟ ʦʮʽʥʢʠ ʍʆɿʃ 

(ʊʆʍ), ʩʢʣʘʚ 15,1 Ñ 0,8 ʙʘʣʫ. ʇʨʠ ʮʴʦʤʫ ʫ ʧʽʜʛʨʫʧʽ 1 ʚʽʥ ʩʢʣʘʚ 9,9 Ñ 1,4 ʙʘʣʫ, 
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ʱʦ ʩʫʪʪʻʚʦ ʤʝʥʰʝ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʧʽʜʛʨʫʧʽ 2 (16,7 Ñ 0,9 ʙʽʣʫ) (ʨ < 0,05). 

ʇʽʜʛʨʫʧʘ 2ɸ ʟʘ ʢʽʣʴʢʽʩʪʶ ʙʘʣʽʚ, ʥʘʙʨʘʥʠʭ ʟʘ ʪʝʩʪʦʤ ʊʆʍ, ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ 

ʧʽʜʛʨʫʧʠ 2ɹ (17,2 Ñ 1,5 ʪʘ 16,3 Ñ 1,1 ʙʘʣʫ ʚʽʜʧʦʚʽʜʥʦ) (ʨ > 0,05). 

ʉʪʦʩʦʚʥʦ ʢʽʣʴʢʦʩʪʽ ʭʚʦʨʠʭ ʟ ʨʽʚʥʝʤ ʧʦʢʘʟʥʠʢʘ ʊʆʍ Ó 10 ʙʘʣʽʚ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʚʠʨʘʟʥʽʩʪʴ ʩʠʤʧʪʦʤʽʚ ʍʆɿʃ [83], ʦʩʪʘʥʥʽʡ ʩʧʦʩʪʝʨʽʛʘʚʩʷ 

ʫ ʙʽʣʴʰʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ (ʪʘʙʣ. 2.3). ʇʨʠ ʮʴʦʤʫ ʤʝʥʰ ʥʽʞ ʫ 

ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 1 ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ, ʥʘʙʨʘʥʠʭ ʟʘ ʊʆʍ, ʙʫʣʘ ʧʦʥʘʜ 10 

ʙʘʣʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʣʦʩʴ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʫ ʧʽʜʛʨʫʧʽ 2 (ʨ < 0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2
), ʜʝ 

ʤʘʡʞʝ ʫ 70% ʭʚʦʨʠʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʧʦʥʘʜ 13 ʙʘʣʽʚ. ʇʽʜʛʨʫʧʠ 2ɸ ʪʘ 2ɹ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʩʠʤʧʪʦʤʽʚ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ. 

 

ʊʘʙʣʠʮʷ 2.3 

ʉʪʨʫʢʪʫʨʥʽ ʨʽʚʥʽ ʦʮʽʥʢʠ ʟʘʜʠʰʢʠ ʫ ʙʘʣʘʭ ʟʘ ʰʢʘʣʦʶ ʊʆʍ 

ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ (ʙʘʣʠ)  

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʈʽʚʝʥʴ ʟʘʜʠʰʢʠ ʟʘ ʰʢʘʣʦʶ ʊʆʍ 

< 10 ʙʘʣʽʚ Ó 10 ʙʘʣʘʤ 

ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

28 

13 

15 

6 

9 

31,1 Ñ 4,9 

61,9 Ñ 10,6
*
 

21,7 Ñ 5,0
*
 

20,7 Ñ 7,5 

22,5 Ñ 6,6 

62 

8 

54 

23 

31 

68,9 Ñ 4,9 

38,1 Ñ 10,6
*
 

78,3 Ñ 5,0
*
 

79,3 Ñ 7,5 

77,5 Ñ 6,6 

ʇʨʠʤʽʪʢʘ. * ï ʨ < 0,05 ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ 1 ʪʘ 2 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2
. 

 

ɹʽʣʴʰʽʩʪʴ ʦʩʽʙ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʩʢʘʨʞʠʣʠʩʴ ʪʘʢʦʞ ʽ ʥʘ ʢʘʰʝʣʴ (84 

(93,3 Ñ 2,6 %) ʭʚʦʨʠʭ). ʊʘʢ, ʫ ʧʽʜʛʨʫʧʽ 1 ʢʘʰʝʣʴ ʪʫʨʙʫʚʘʚ 20 (95,2 Ñ 4,7 %) 

ʭʚʦʨʠʭ, ʘ ʫ ʧʽʜʛʨʫʧʽ 2 ï 64 (92,8 Ñ 3,1 %) ʭʚʦʨʠʭ (ʨ > 0,05 ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʽʜʛʨʫʧʦʶ 1), ʟʦʢʨʝʤʘ ʫ ʧʽʜʛʨʫʧʽ 2ɸ ï 29 (100,0 Ñ 0,0 %) ʭʚʦʨʠʭ, ʘ ʫ ʧʽʜʛʨʫʧʽ 

2ɹ ï 35 (87,5 Ñ 5,2 %) ʭʚʦʨʠʭ (ʨ > 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʧʽʜʛʨʫʧʦʶ 2ɸ). ʇʨʠ ʮʴʦʤʫ 

ʢʘʰʝʣʴ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʚʠʜʽʣʝʥʥʷʤ ʤʦʢʨʦʪʠʥʥʷ ʫ 79 (87,8 Ñ 3,5 %) ʭʚʦʨʠʭ 



57 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ, ʽʟ ʥʠʭ ʫ ʧʽʜʛʨʫʧʽ 1 ï ʫ 18 (85,7 Ñ 7,4 %) ʭʚʦʨʠʭ, ʫ ʧʽʜʛʨʫʧʽ 2 ï 

ʫ 61 (88,4 Ñ 3,9 %) ʭʚʦʨʦʛʦ (ʨ > 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʧʽʜʛʨʫʧʦʶ 1), ʟʦʢʨʝʤʘ ʫ 

ʧʽʜʛʨʫʧʽ 2ɸ ï ʫ 27 (93,1 Ñ 4,7 %) ʭʚʦʨʠʭ ʪʘ ʫ ʧʽʜʛʨʫʧʽ 2ɹ ï ʫ 34 (85,0 Ñ 5,7 %) 

ʭʚʦʨʠʭ (ʨ > 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʧʽʜʛʨʫʧʦʶ 2ɸ). 

ʇʨʠ ʦʮʽʥʮʽ ʚʠʨʘʟʥʦʩʪʽ ʢʘʰʣʶ ʪʘ ʢʽʣʴʢʦʩʪʽ ʤʦʢʨʦʪʠʥʥʷ ʟʘ ɺ. ʄ. 

ʉʘʚʯʝʥʢʦʤ (2001) ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ ʤʽʞ 

ʧʽʜʛʨʫʧʘʤʠ 2ɸ ʽ 2ɹ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ 

(ʪʘʙʣ. 2.4). 

 

ʊʘʙʣʠʮʷ 2.4 

ʇʦʢʘʟʥʠʢʠ ʚʠʨʘʟʥʦʩʪʽ ʢʘʰʣʶ ʪʘ ʢʽʣʴʢʦʩʪʽ ʤʦʢʨʦʪʠʥʥʷ 

ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ (ʟʘ ɺ. ʄ. ʉʘʚʯʝʥʢʦʤ, ʙʘʣʠ) 

ɻʨʫʧʘ ʪʘ ʧʽʜʛʨʫʧʠ ʦʙʩʪʝʞʝʥʠʭ ʉʢʘʨʛʠ 

ʚʠʨʘʟʥʽʩʪʴ ʢʘʰʣʶ ʢʽʣʴʢʽʩʪʴ ʤʦʢʨʦʪʠʥʥʷ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

1,28 Ñ 0,08 

1,10 Ñ 0,10 

1,33 Ñ 0,10 

1,48 Ñ 0,13 

1,23 Ñ 0,14 

1,26 Ñ 0,08 

1,10 Ñ 0,14 

1,30 Ñ 0,11 

1,41 Ñ 0,14 

1,22 Ñ 0,14 

 

ʈʽʚʝʥʴ SʨO2  (%) ʫ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʩʢʣʘʚ 94,8 Ñ 0,2 

%. ʇʨʠ ʮʴʦʤʫ ʫ ʧʽʜʛʨʫʧʽ 1 ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʩʢʣʘʚ 96,1 Ñ 0,3 %, ʱʦ ʙʫʣʦ 

ʚʠʠɦʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʧʽʜʛʨʫʧʽ 2 (94,4 Ñ 0,2 %) (ʨ < 0,05). ʈʽʚʝʥʴ SʨO2 ʫ 

ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɸ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹ 

(ʨ > 0,05). 

ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʝʥʪʠʣʷʮʽʡʥʫ ʬʫʥʢʮʽʶ ʣʝʛʝʥʴ 

(ʌɾɭʃ, ʆʌɺ1 ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ), ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 2.5. ʋ 

ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɸ ʾʭ ʨʽʚʥʽ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʫ ʭʚʦʨʠʭ 

ʧʽʜʛʨʫʧʠ 2ɹ (ʨ > 0,05). 
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ʊʘʙʣʠʮʷ 2.5 

ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ɻʨʫʧʘ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ʌɾɭʃ 

(% ʥʘʣʝʞ.) 

ʆʌɺ1 

(% ʥʘʣʝʞ.) 

ʆʌɺ1/ 

ʌɾɭʃ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n = 90): 

- ʧʽʜʛʨʫʧʘ1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

90,7 [76,6ï103,2] 

103,3 [97,0ï111,4] 

84,6 [75,0ï91,4] 

87,9 [72,0ï103,2] 

85,6 [76,1ï94,9] 

51,6 [38,4ï62,5] 

75,2 [68,2ï81,9] 

44,6 [35,1ï52,2] 

46,0 [35,2ï57,0] 

44,1 [34,7ï51,5] 

0,47 [0,36ï0,58] 

0,60 [0,59ï0,66] 

0,43 [0,34ï0,50] 

0,42 [0,35ï0,50] 

0,42 [0,37ï0,51] 

ʨ 
ʨ1-2  < 0,05 

ʨ2ɸ-2ɹ  > 0,05 

ʨ1-2  < 0,05 

ʨ2ɸ-2ɹ  > 0,05 

ʨ1-2  < 0,05 

ʨ2ɸ-2ɹ  > 0,05 

ʇʨʠʤʽʪʢʘ. 1, 2, 2ɸ, 2ɹ ï ʚʽʜʧʦʚʽʜʥʽ ʧʽʜʛʨʫʧʠ ʭʚʦʨʠʭ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʭʚʦʨʽ ʧʽʜʛʨʫʧ 1 ʪʘ 2 ʚʽʜʨʽʟʥʷʣʠʩʴ ʥʝ ʣʠʰʝ ʟʘ ʨʽʚʥʝʤ 

ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʜʽʡ ʧʽʜ ʯʘʩ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʘ ʡ ʟʘ 

ʚʠʨʘʟʥʽʩʪʶ ʢʣʽʥʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ ʪʘ ʩʪʫʧʝʥʝʤ ʧʦʨʫʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ 

ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ. 

ʆʩʢʽʣʴʢʠ ʦʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʮʽʥʠʪʠ 

ʜʠʥʘʤʽʢʫ ʢʣʽʥʽʯʥʠʭ ʽ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʪʣʽ ʚʽʜʧʦʚʽʜʥʘ 

ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ, ʫʩʽ ʭʚʦʨʽ ʧʽʜʛʨʫʧʠ 2ɹ, ʷʢ ʫʞʝ 

ʟʘʟʥʘʯʘʣʦʩʴ, ʙʫʣʠ ʟʘʧʨʦʰʝʥʽ ʥʘ ʧʦʚʪʦʨʥʝ ʦʙʩʪʝʞʝʥʥʷ. ɺʪʽʤ, ʟôʷʩʫʚʘʣʦʩʷ, ʱʦ 

ʣʠʰʝ 17 ʽʟ 40 ʭʚʦʨʠʭ ʮʽʻʾ ʧʽʜʛʨʫʧʠ ʙʫʣʠ ʢʦʤʧʣʘʻʥʪʥʠʤʠ (ʧʨʠʭʠʣʴʥʽʩʪʴ ʜʦ 

ʪʝʨʘʧʽʾ ʦʮʽʥʶʚʘʣʘʩʴ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʨʠʡʥʷʪʠʭ ʜʦʟ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʤʽʩʷʮʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʽʣʴʢʦʩʪʽ ʧʨʝʧʘʨʘʪʫ, ʷʢʘ ʧʦʚʠʥʥʘ 

ʙʫʣʘ ʙ ʙʫʪʠ ʧʨʠʡʥʷʪʦʶ ʟʘ ʮʝʡ ʧʝʨʽʦʜ, ʚʠʨʘʞʝʥʘ ʫ ʚʽʜʩʦʪʢʘʭ; ʜʦʩʪʘʪʥʴʦʶ 

ʚʚʘʞʘʣʘʩʴ ʪʘʢʘ ʧʨʠʭʠʣʴʥʽʩʪʴ, ʱʦ ʟʥʘʭʦʜʠʣʘʩʴ ʫ ʤʝʞʘʭ ʚʽʜ 80 ʜʦ 120 %) ʪʘ 

ʧʨʠʡʤʘʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʫ ʾʤ ʪʝʨʘʧʽʶ. ʉʘʤʝ ʚʦʥʠ ʽ ʫʚʽʡʰʣʠ ʜʦ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ 

(ʯʦʣʦʚʽʢʽʚ ï 13 (76,5 %), ʞʽʥʦʢ ï 4 (23,5 %), ʩʝʨʝʜʥʽʡ ʚʽʢ ï 67,8 Ñ 6,3 ʨʦʢʫ); 

ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʮʠʭ ʭʚʦʨʠʭ ʫ ʜʠʥʘʤʽʮʽ ʙʫʜʫʪʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 

ʨʦʟʜʽʣʽ 4. 
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ɿʛʽʜʥʦ ʽʟ ʟʘʚʜʘʥʥʷʤ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

15 ʦʩʽʙ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʫʧʨʦʜʦʚʞ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʥʠʤʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʝʨʝʥʝʩʣʠ ʥʝʪʷʞʢʽ ʽʥʬʝʢʮʽʡʥʽ ʟʘʛʦʩʪʨʝʥʥʷ (ɯɿ), ʪʦʙʪʦ 

ʪʘʢʽ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʚʘʣʠ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʦ ʚʽʜʜʽʣʝʥʥʷ ʨʝʘʥʽʤʘʮʽʾ 

ʪʘ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ (ɺʈɯʊ), ʪʘ/ʘʙʦ ʧʨʠʡʦʤʫ ʩʠʩʪʝʤʥʠʭ 

ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ, ʚʦʥʠ ʙʫʣʠ ʦʙʩʪʝʞʝʥʽ ʱʝ ʜʦʜʘʪʢʦʚʦ: ʥʘ ʧʦʯʘʪʢʫ 

ʟʘʛʦʩʪʨʝʥʥʷ (ʚʽʟʠʪ 1) ʪʘ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʡʦʛʦ ʣʽʢʫʚʘʥʥʷ 

(ʚʽʟʠʪ 2). ʎʽ ʭʚʦʨʽ ʩʢʣʘʣʠ ʧʽʜʛʨʫʧʫ ɯɿ (ʩʝʨʝʜʥʽʡ ʚʽʢ ï 60,7 Ñ 8,7 ʨʦʢʽʚ; 

ʯʦʣʦʚʽʢʽʚ ʙʫʣʦ 13 (86,7 %), ʞʽʥʦʢ ï 2 (13,3 %)). ɯʟ ʥʠʭ 5 (33,3 %) ʭʚʦʨʠʭ ʟ 

ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ (ʢʣʽʥʽʯʥʽ ʛʨʫʧʠ ɸ ʽ ɺ) ʪʘ 10 (66,7 %) ʭʚʦʨʠʭ ʟ 

ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ (ʢʣʽʥʽʯʥʽ ʛʨʫʧʠ C ʽ D). ɿʛʽʜʥʦ ʽʟ ʟʘʚʜʘʥʥʷʤ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʭʚʦʨʽ ʮʽʻʾ ʛʨʫʧʠ ʙʫʣʠ ʦʙʩʪʝʞʝʥʽ ʜʚʽʯʽ: ʥʘ 

ʧʦʯʘʪʢʫ ʟʘʛʦʩʪʨʝʥʥʷ (ʚʽʟʠʪ 1) ʪʘ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʡʦʛʦ 

ʣʽʢʫʚʘʥʥʷ (ʚʽʟʠʪ 2), ʢʦʣʠ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ ʚʞʝ ʥʘʙʫʚʘʚ ʩʪʘʙʽʣʴʥʦʩʪʽ. 

ʊʝʨʘʧʽʷ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ ʫ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʚʢʣʶʯʘʣʘ: 

ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʶ (ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪ ʛʨʫʧʠ ɓ-ʣʘʢʪʘʤʥʠʭ ʧʝʥʽʮʠʣʽʥʽʚ, 

ʱʦ ʤʽʩʪʠʪʴ ʘʤʦʢʩʠʮʠʣʽʥ (875ʤʛ) ʪʘ ʢʣʘʚʫʣʘʥʦʚʫ ʢʠʩʣʦʪʫ (125 ʤʛ) ʜʚʽʯʽ ʥʘ 

ʜʦʙʫ ʫʧʨʦʜʦʚʞ 7 ʜʥʽʚ ʘʙʦ ʧʨʝʧʘʨʘʪ ʟ ʛʨʫʧʠ ʤʘʢʨʦʣʽʜʽʚ ï ʘʟʠʪʨʦʤʽʮʠʥ (500 ʤʛ) 

1 ʨʘʟ ʥʘ ʜʦʙʫ ʫʧʨʦʜʦʚʞ 3 ʜʥʽʚ); ʤʫʢʦʣʽʪʠʯʥʫ ʪʝʨʘʧʽʶ (ʘʮʝʪʠʣʮʠʩʪʝʾʥ ʧʦ 600 

ʤʛ 1 ʨʘʟ ʥʘ ʜʦʙʫ ʚʧʨʦʜʦʚʞ 5 ʜʥʽʚ) ʪʘ ʧʦʩʠʣʝʥʥʷ ʙʘʟʠʩʥʦʾ ʙʨʦʥʭʦʜʠʣʷʪʘʮʽʡʥʦʾ 

ʪʝʨʘʧʽʾ ʰʣʷʭʦʤ ʘʙʦ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʠʡʦʤʫ  ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʱʦ 

ʚʢʣʶʯʘʚ ʬʝʥʦʪʝʨʦʣ (50 ʤʢʛ) ʪʘ ʽʧʨʘʪʨʦʧʽʫʤ ʙʨʦʤʽʜ (20 ʤʢʛ) ʧʨʠ ʪʷʞʢʦʤʫ 

ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʦʟ ʧʨʠ ʣʝʛʢʦʤʫ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ 

(ʧʦ 2 ʽʥʛʘʣʷʮʽʾ ʯʠ ʧʦ 20 ʢʨʘʧ. ʯʝʨʝʟ ʥʝʙʫʣʘʡʟʝʨ 3 ï 4  ʨʘʟʠ ʥʘ ʜʦʙʫ ʚʧʨʦʜʦʚʞ 

10 ʜʥʽʚ).  

 ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʬʘʟʠ ʟʘʛʦʩʪʨʝʥʥʷ ʪʘ ʦʙʩʪʝʞʝʥʥʷ ʫ ʩʪʘʙʽʣʴʥʫ ʬʘʟʫ 

ʭʚʦʨʦʙʠ (ʥʘ ʚʽʟʠʪʽ 2) ʮʽ ʧʘʮʽʻʥʪʠ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʜʦ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʮʠʭ ʭʚʦʨʠʭ ʫ ʜʠʥʘʤʽʮʽ ʙʫʜʫʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʨʦʟʜʽʣʽ 5. 
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2.3. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

 

ʂʦʤʧʣʝʢʩʥʝ ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚʢʣʶʯʘʣʦ: 

1) ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ ʤʝʪʦʜʠ: 

ü ʘʥʘʣʽʟ ʩʢʘʨʛ ʭʚʦʨʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʙʘʣʽʚ, ʥʘʙʨʘʥʠʭ ʟʘ 

ʚʘʣʽʜʠʟʦʚʘʥʠʤʠ ʘʥʢʝʪʘʤ ʊʆʍ ʪʘ ʄɼʈ; 

ü ʘʥʘʣʽʟ ʘʥʘʤʥʝʩʪʠʯʥʠʭ ʪʘ ʬʽʟʠʢʘʣʴʥʠʭ ʜʘʥʠʭ ʭʚʦʨʠʭ; 

ü ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʟʘʛʘʣʴʥʽ ʘʥʘʣʽʟʠ 

ʢʨʦʚʽ, ʩʝʯʽ, ʤʦʢʨʦʪʠʥʥʷ); 

ü ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ; 

ü ʘʥʘʣʽʟ ʜʘʥʠʭ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʾ; 

2) ʩʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ: 

ü ʦʮʽʥʢʘ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ ʟʘ ʜʘʥʠʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʩʧʽʨʦʤʝʪʨʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʠ ʥʘ ʟʚʦʨʦʪʥʽʩʪʴ 

ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ (ʽʥʛʘʣʶʚʘʥʥʷ 400 ʤʢʛ ʢʦʨʦʪʢʦʜʽʶʯʦʛʦ ɓ2-

ʘʛʦʥʽʩʪʘ (ʩʘʣʴʙʫʪʘʤʦʣ)); 

ü ʧʫʣʴʩʦʢʩʠʤʝʪʨʽʷ (ʚʠʟʥʘʯʝʥʥʷ SʨO2, %); 

3) ʣʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ: 

ü ʦʮʽʥʢʘ ʩʪʘʥʫ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ (ʚʠʟʥʘʯʝʥʥʷ 

ʨʽʚʥʷ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ, ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʘʜʛʝʟʽʾ 

(ʨʝʪʝʥʮʽʾ) ʪʨʦʤʙʦʮʠʪʽʚ (ɯɸʊ); ʦʮʽʥʢʘ ʬʫʥʢʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʟʘ ʜʘʥʠʤʠ 

ʦʧʪʠʯʥʦʾ ʘʛʨʝʛʦʤʝʪʨʽʾ); 

ü ʦʮʽʥʢʘ ʩʪʘʥʫ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ (ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʘʛʫʣʦʛʨʘʤʠ: ʘʢʪʠʚʦʚʘʥʦʛʦ ʯʘʩʪʢʦʚʦʛʦ 

ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʦʛʦ ʯʘʩʫ (ɸʏʊʏ), ʧʨʦʪʨʦʤʙʽʥʦʚʦʛʦ ʽʥʜʝʢʩʫ (ʇɯ), 

ʧʨʦʪʨʦʤʙʽʥʦʚʦʛʦ ʚʽʜʥʦʰʝʥʥʷ (ʇɺ), ʤʽʞʥʘʨʦʜʥʦʛʦ ʥʦʨʤʘʣʽʟʦʚʘʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ (ʄʅɺ), ʪʨʦʤʙʽʥʦʚʦʛʦ ʯʘʩʫ (ʊʏ), ʬʽʙʨʠʥʦʛʝʥʫ (ʌɻ)); 

ü ʦʮʽʥʢʘ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʘʥʪʠʪʨʦʤʙʽʥʫ ɯɯɯ (ɸʊ ɯɯɯ)); 
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ü ʦʮʽʥʢʘ ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ (ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʉʈʇ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ); 

4) ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ. 

 

2.3.1. ɿʘʛʘʣʴʥʦʢʣʽʥʽʯʥʽ ʤʝʪʦʜʠ. 

ʇʨʠ ʜʝʪʘʣʴʥʦʤʫ ʚʠʚʯʝʥʥʽ ʩʢʘʨʛ ʭʚʦʨʦʛʦ ʥʘ ʤʦʤʝʥʪ ʦʙʩʪʝʞʝʥʥʷ 

ʦʙʦʚôʷʟʢʦʚʦ ʬʽʢʩʫʚʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: ʨʽʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ (Üʉ); 

ʥʘʷʚʥʽʩʪʴ, ʩʪʫʧʽʥʴ ʚʠʨʘʟʥʦʩʪʽ ʪʘ ʫʤʦʚʠ ʚʠʥʠʢʥʝʥʥʷ ʟʘʜʠʰʢʠ ʡ ʢʘʰʣʶ; 

ʥʘʷʚʥʽʩʪʴ, ʢʽʣʴʢʽʩʪʴ ʪʘ ʭʘʨʘʢʪʝʨ ʤʦʢʨʦʪʠʥʥʷ. ɺʠʨʘʟʥʽʩʪʴ ʢʘʰʣʶ ʪʘ ʢʽʣʴʢʽʩʪʴ 

ʤʦʢʨʦʪʠʥʥʷ ʦʮʽʥʶʚʘʣʠʩʴ ʟʘ ɺ. ʄ. ʉʘʚʯʝʥʢʦʤ [114]: ʚʠʨʘʟʥʽʩʪʴ ʢʘʰʣʶ ï ʟʘ 5-

ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ (0 ʙʘʣʽʚ ï ʢʘʰʝʣʴ ʚʽʜʩʫʪʥʽʡ; 1 ʙʘʣ ï ʢʘʰʝʣʴ ʨʽʜʢʠʡ, ʥʝ 

ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʠ; 2 ʙʘʣʠ ï ʢʘʰʝʣʴ ʯʘʩʪʠʡ, ʘʣʝ ʥʝ ʟʥʠʞʫʻ ʘʢʪʠʚʥʦʩʪʽ; 3 ʙʘʣʠ ï 

ʢʘʰʝʣʴ ʯʘʩʪʠʡ, ʟʥʠʞʫʻ ʘʢʪʠʚʥʽʩʪʴ; 4 ʙʘʣʠ ï ʢʘʰʝʣʴ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʧʨʦʪʷʛʦʤ 

ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʜʥʷ);  ʢʽʣʴʢʽʩʪʴ ʤʦʢʨʦʪʠʥʥʷ ï ʪʘʢʦʞ ʟʘ 5-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ (0 

ï ʤʦʢʨʦʪʠʥʥʷ ʚʽʜʩʫʪʥʻ; 1 ï ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ; 2 ï ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ; 3 ï 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ; 4 ï ʜʫʞʝ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʦʢʨʦʪʠʥʥʷ). 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʟʘʜʠʰʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʙʘʣʴʥʘ ʰʢʘʣʘ ʄɼʈ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʮʽʻʶ ʰʢʘʣʦʶ, ʜʦʙʨʝ ʢʦʨʝʣʶʶʪʴ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʪʫʩʫ ʟʜʦʨʦʚôʷ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

[224]. ʂʨʽʤ ʪʦʛʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʢʘʣʠ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʨʠʟʠʢ ʩʤʝʨʪʽ [171]. 

ʐʢʘʣʘ ʄɼʈ ʚʢʣʶʯʘʻ 5 ʛʨʘʜʘʮʽʡ ʫ ʙʘʣʘʭ: 

0 ʙʘʣʽʚ   ï ʟʘʜʠʰʢʘ ʚʠʥʠʢʘʻ ʣʠʰʝ ʧʨʠ ʜʫʞʝ ʽʥʪʝʥʩʠʚʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ; 

1 ʙʘʣ   ï ʟʘʜʠʰʢʘ ʚʠʥʠʢʘʻ ʧʨʠ ʰʚʠʜʢʦʤʫ ʧʽʜʡʦʤʽ ʥʘ ʧʦʚʝʨʭ ʘʙʦ ʧʨʠ 

ʭʦʜʴʙʽ ʚʛʦʨʫ; 

2 ʙʘʣʠ ï ʟʘʜʠʰʢʘ ʧʨʠʤʫʰʫʻ ʭʚʦʨʦʛʦ ʭʦʜʠʪʠ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ ʣʶʜʠ 

ʭʦʜʷʪʴ  ʘʥʘʣʦʛʽʯʥʦʛʦ ʚʽʢʫ, ʘʙʦ ʫ ʭʚʦʨʦʛʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʫʧʠʥʢʠ ʧʨʠ ʭʦʜʴʙʽ ʫ ʩʧʦʢʽʡʥʦʤʫ ʪʝʤʧʽ ʧʦ ʨʽʚʥʽʡ ʧʣʦʱʠʥʽ; 

3 ʙʘʣʠ ï ʟʘʜʠʰʢʘ ʧʨʠʤʫʰʫʻ ʭʚʦʨʦʛʦ ʨʦʙʠʪʠ ʟʫʧʠʥʢʠ ʧʨʠ ʭʦʜʴʙʽ ʥʘ 

ʚʽʜʩʪʘʥʴ ʙʣʠʟʴʢʦ 100 ʤ ʘʙʦ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʭʚʠʣʠʥ ʧʨʠ ʭʦʜʴʙ ̔ʧʦ 

ʨʽʚʥʽʡ ʧʣʦʱʠʥʽ; 
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4 ʙʘʣʠ ï ʟʘʜʠʰʢʘ ʨʦʙʠʪʴ ʥʝʤʦʞʣʠʚʠʤ ʚʠʭʽʜ ʭʚʦʨʦʛʦ ʟʘ ʤʝʞʽ ʩʚʦʛʦ 

ʙʫʜʠʥʢʫ ʘʙʦ ʚʠʥʠʢʘʻ ʧʨʠ ʦʜʷʛʘʥʥʽ ʽ ʨʦʟʜʷʛʘʥʥʽ. 

ʊʆʍ (ʨʠʩ. 2.3), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʪʫʩʫ ʟʜʦʨʦʚôʷ 

ʧʨʠ ʍʆɿʃ
 
[176], ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʧʣʠʚʫ ʭʚʦʨʦʙʠ ʥʘ 

ʧʦʚʩʷʢʜʝʥʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʘʮʽʻʥʪʘ ʪʘ ʡʦʛʦ ʩʘʤʦʧʦʯʫʪʪʷ [83]. 

 

ɹɸʃʀ 

ʗ ʚʟʘʛʘʣʽ ʥʝ ʢʘʰʣʷʶ 0 1 2 3 4 5 ʗ ʢʘʰʣʷʶ ʧʦʩʪʽʡʥʦ 

ʋ ʤʝʥʝ ʚ ʛʨʫʜʷʭ ʟʦʚʩʽʤ ʥʝʤʘʻ ʤʦʢʨʦʪʠʥʥʷ 

(ʩʣʠʟʫ) 
0 1 2 3 4 5 

ʄʦʾ ʛʨʫʜʠ ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʝʥʽ 

ʤʦʢʨʦʪʠʥʥʷʤ (ʩʣʠʟʦʤ) 

ʄʝʥʽ ʟʦʚʩʽʤ ʥʝ ʪʠʩʥʝ ʚ ʛʨʫʜʷʭ 
0 1 2 3 4 5 

ʄʝʥʽ ʜʫʞʝ ʩʠʣʴʥʦ ʪʠʩʥʝ ʚ 

ʛʨʫʜʷʭ 

ʂʦʣʠ ʷ ʡʜʫ ʧʽʜ ʛʦʨʫ ʘʙʦ ʧʽʜʽʡʤʘʶʩʷ 

ʩʭʦʜʘʤʠ ʥʘ ʦʜʠʥ ʤʘʨʰ, ʷ ʥʝ ʚʽʜʯʫʚʘʶ 

ʟʘʜʠʰʢʠ 
0 1 2 3 4 5 

ʂʦʣʠ ʷ ʡʜʫ ʧʽʜ ʛʦʨʫ ʘʙʦ 

ʧʽʜʽʡʤʘʶʩʷ ʩʭʦʜʘʤʠ ʥʘ ʦʜʠʥ 

ʤʘʨʰ, ʷ ʚʽʜʯʫʚʘʶ ʜʫʞʝ ʩʠʣʴʥʫ 

ʟʘʜʠʰʢʫ 

ʗ ʟʘʡʤʘʶʩʷ ʙʫʜʴ-ʷʢʠʤʠ ʜʦʤʘʰʥʽʤʠ 

ʩʧʨʘʚʘʤʠ ʙʝʟ ʦʙʤʝʞʝʥʴ 0 1 2 3 4 5 

ʗ ʟʘʡʤʘʶʩʷ ʜʦʤʘʰʥʽʤʠ 

ʩʧʨʘʚʘʤʠ ʟ ʚʝʣʠʢʠʤʠ 

ʦʙʤʝʞʝʥʥʷʤʠ 

ɺʠʭʦʜʷʯʠ ʟ ʜʦʤʫ, ʷ ʧʦʯʫʚʘʶʩʷ ʚʧʝʚʥʝʥʦ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʽ 0 1 2 3 4 5 

ɺʠʭʦʜʷʯʠ ʟ ʜʦʤʫ, ʷ ʧʦʯʫʚʘʶʩʷ 

ʥʝʚʧʝʚʥʝʥʦ ʯʝʨʝʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʽ 

ʗ ʤʽʮʥʦ ʩʧʣʶ 
0 1 2 3 4 5 

ʗ ʧʦʛʘʥʦ ʩʧʣʶ ʯʝʨʝʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʽ 

ʋ ʤʝʥʝ ʙʘʛʘʪʦ ʝʥʝʨʛʽʾ 0 1 2 3 4 5 ʋ ʤʝʥʝ ʟʦʚʩʽʤ ʥʝʤʘʻ ʝʥʝʨʛʽʾ 

ʈʠʩ. 2.3. ʊʝʩʪ ʟ ʦʮʽʥʢʠ ʍʆɿʃ (ʮʠʪ. ʟʘ [83]) 

 

ɺʽʜʦʤʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ ʪʽʩʥʦ ʢʦʨʝʣʶʶʪʴ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʘʪʫʩʫ 

ʟʜʦʨʦʚôʷ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ɻʦʩʧʽʪʘʣʶ ʉʚʷʪʦʛʦ 

ɻʝʦʨʛʽʷ. ʊʆʍ ʻ ʥʘʜʽʡʥʠʤ ʽ ʯʫʪʣʠʚʠʤ ʪʝʩʪʦʤ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʪʫʩʫ ʟʜʦʨʦʚôʷ
 
[177]. 

ɺʽʥ ʤʽʩʪʠʪʴ 8 ʧʫʥʢʪʽʚ ʽʟ ʟʘʛʘʣʴʥʦʶ ʩʫʤʦʶ ʤʦʞʣʠʚʠʭ ʙʘʣʽʚ ʚʽʜ 0 ʜʦ 40. 

ɿʘʛʘʣʴʥʠʡ ʨʘʭʫʥʦʢ ʊʆʍ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʫʤʘ ʙʘʣʽʚ ʩʪʦʩʦʚʥʦ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 

ʢʦʞʥʝ ʟ ʚʦʩʴʤʠ ʟʘʧʠʪʘʥʴ. ʆʮʽʥʢʘ ʟʘʜʠʰʢʠ Ó 2 ʙʘʣʘʤ ʪʘ ʟʘʛʘʣʴʥʘ ʩʫʤʘ ʙʘʣʽʚ Ó 

10 ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʫ ʚʠʨʘʟʥʽʩʪʴ ʩʠʤʧʪʦʤʽʚ ʍʆɿʃ. 
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ɸʥʘʤʥʝʩʪʠʯʥʽ ʜʘʥʽ ʚʢʣʶʯʘʣʠ ʪʨʠʚʘʣʽʩʪʴ ʭʚʦʨʦʙʠ, ʚʽʜʥʦʰʝʥʥʷ ʭʚʦʨʦʛʦ 

ʜʦ ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʮʴʦʛʦ ʬʘʢʪʦʨʘ ʨʠʟʠʢʫ, ʨʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ 

çʧʘʯʢʘ/ʨʽʢè (ʽʥʜʝʢʩ çʧʘʯʢʘ/ʨʽʢè = (ʢʽʣʴʢʽʩʪʴ ʚʠʢʫʨʶʚʘʥʠʭ ʩʠʛʘʨʝʪ ʟʘ ʜʝʥʴ ʭ 

ʪʨʠʚʘʣʽʩʪʴ ʢʫʨʽʥʥʷ (ʨʦʢʠ)) / 20), ʥʘʷʚʥʽʩʪʴ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ, 

ʦʮʽʥʢʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʣʽʢʫʚʘʥʥʷ, ʦʪʨʠʤʫʚʘʥʦʛʦ ʧʘʮʽʻʥʪʦʤ ʥʘ 

ʤʦʤʝʥʪ ʦʙʩʪʝʞʝʥʥʷ. 

ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʚʧʣʠʚʫ ʢʣʽʥʽʯʥʦ ʟʥʘʯʫʱʦʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ 

(ɯʍʉ, ʧʦʨʫʰʝʥʥʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʪʦʱʦ) ʥʘ ʧʦʢʘʟʥʠʢʠ ʛʝʤʦʩʪʘʟʫ ʫʩʽʤ 

ʦʙʩʪʝʞʝʥʠʤ ʭʚʦʨʠʤ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʷ ʟ ʧʦʜʘʣʴʰʠʤ 

ʨʦʟʨʘʭʫʥʢʦʤ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷʤ 

ʟʘʢʣʶʯʝʥʥʷ. 

 

2.3.2. ʉʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʂʦʤʧôʶʪʝʨʥʘ ʩʧʽʨʦʤʝʪʨʽʷ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʦʙʩʪʝʞʝʥʥʷ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʪʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʚʝʥʪʠʣʷʮʽʡʥʫ ʬʫʥʢʮʽʶ ʣʝʛʝʥʴ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʰʣʷʭʦʤ ʬʽʢʩʫʚʘʥʥʷ ʧʝʪʣʽ çʧʦʪʽʢ-ʦʙôʻʤè. ɼʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʦ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʬʦʨʩʦʚʘʥʦʾ ʞʠʪʪʻʚʦʾ ʻʤʥʦʩʪʽ ʣʝʛʝʥʴ (ʌɾɭʃ) ʫ 

ʚʽʜʩʦʪʢʘʭ ʥʘʣʝʞʥʦʾ ʚʝʣʠʯʠʥʠ, ʦʙôʻʤʫ ʬʦʨʩʦʚʘʥʦʛʦ ʚʠʜʠʭʫ ʟʘ ʧʝʨʰʫ ʩʝʢʫʥʜʫ 

(ʆʌɺ1) ʫ ʚʽʜʩʦʪʢʘʭ ʥʘʣʝʞʥʦʾ ʚʝʣʠʯʠʥʠ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ. 

ʉʧʽʨʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʚʨʘʥʮʽ ʥʘʪʱʝ ʥʘ ʘʧʘʨʘʪʽ çMaster 

Screen Body/Diffè (çJagerè, ʅʽʤʝʯʯʠʥʘ). ɿʚʦʨʦʪʥʽʩʪʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ 

ʦʮʽʥʶʚʘʣʘʩʴ ʟʘ ʟʤʽʥʦʶ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʆʌɺ1 (ʤʣ) ʧʽʩʣʷ ʽʥʛʘʣʶʚʘʥʥʷ 

400 ʤʢʛ ʢʦʨʦʪʢʦʜʽʶʯʦʛʦ ɓ2-ʘʛʦʥʽʩʪʘ (ʩʘʣʴʙʫʪʘʤʦʣ). ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ 

ʤʞ̔ʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ [45] ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ [188] 

ʧʨʠ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʽʨʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʡʤʘʣʠʩʷ ʜʦ ʫʚʘʛʠ 

ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʽʩʣʷ ʧʨʦʙʠ ʟ ʙʨʦʥʭʦʜʠʣʷʪʘʪʦʨʦʤ. 

ʇʫʣʴʩʦʢʩʠʤʝʪʨʽʷ (ʚʠʟʥʘʯʝʥʥʷ SʨO2, %) ʻ ʜʦʩʪʫʧʥʠʤ ʪʘ ʥʝʽʥʚʘʟʠʚʥʠʤ 

ʤʝʪʦʜʦʤ ʚʠʚʯʝʥʥʷ ʨʽʚʥʷ ʦʢʩʠʛʝʥʘʮʽʾ ʢʨʦʚʽ ʦʢʩʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʫʣʴʩʦʢʩʠʤʝʪʨ çBitmos sat 816è 

(çMasimoSETè, ʉʐɸ), ʧʨʠʥʮʠʧʦʤ ʨʦʙʦʪʠ ʷʢʦʛʦ ʻ ʧʨʦʧʫʩʢʘʥʥʷ ʯʝʨʝʟ ʪʢʘʥʠʥʠ 
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ʜʘʪʯʠʢʦʤ ʧʫʣʴʩʦʢʩʠʤʝʪʨʘ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʪʘ ʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʴ, ʷʢʽ 

ʩʧʨʠʡʤʘʶʪʴʩʷ ʬʦʪʦʜʝʪʝʢʪʦʨʦʤ. ʇʨʠʩʪʨʽʡ ʬʽʢʩʫʻ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ ʚʽʜʩʦʪʢʘʭ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʩʠʯʝʥʥʷ ʛʝʤʦʛʣʦʙʽʥʫ ʢʨʦʚʽ 

ʢʠʩʥʝʤ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʨʽʚʝʥʴ SʨO2, ʥʠʞʯʠʡ ʟʘ 95 %, ʚʽʜʦʙʨʘʞʘʻ ʥʘʷʚʥʽʩʪʴ 

ʛʽʧʦʢʩʝʤʽʾ [147]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʫ ʩʧʦʢʦʾ ʚ ʧʦʣʦʞʝʥʥʽ ʭʚʦʨʦʛʦ 

ʩʠʜʷʯʠ. ɼʘʪʯʠʢ ʧʨʠʩʪʨʦʶ ʬʽʢʩʫʚʘʚʩʷ ʥʘ ʚʢʘʟʽʚʥʦʤʫ ʧʘʣʴʮʽ ʭʚʦʨʦʛʦ. ɼʣʷ 

ʚʠʢʣʶʯʝʥʥʷ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʜʝʢʽʣʴʢʘ 

ʨʘʟʽʚ ʥʘ ʨʽʟʥʠʭ ʨʫʢʘʭ, ʧʨʠ ʮʴʦʤʫ ʬʽʢʩʫʚʘʚʩʷ ʥʘʡʢʨʘʱʠʡ ʟ ʫʩʽʭ ʚʠʤʽʨʶʚʘʥʴ 

ʨʝʟʫʣʴʪʘʪ. 

 

2.3.3. ʃʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʽʚʝʥʴ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʙʫʚ 

ʚʠʟʥʘʯʝʥʠʡ ʰʣʷʭʦʤ ʧʽʜʨʘʭʫʥʢʫ ʾʭ ʢʽʣʴʢʦʩʪʽ ʫ ʢʘʤʝʨʽ ɻʦʨʷʻʚʘ ʟʘʜʣʷ 

ʚʠʢʣʶʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʧʦʨʫʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʨʦʚôʷʥʠʭ 

ʧʣʘʩʪʠʥʦʢ ʥʘ ʧʦʢʘʟʥʠʢʠ ʛʝʤʦʩʪʘʟʫ. ʈʝʬʝʨʝʥʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʚʘʞʘʣʘʩʴ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʦʤʙʦʮʠʪʽʚ 170ï400 ʭ 10
9
/ʣ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ɯɸʊ, ʷʢʠʡ ʻ ʤʘʨʢʝʨʦʤ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ [51, 105], ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʤʝʪʦʜ (ʥʘ ʩʢʣʷʥʠʭ 

ʢʫʣʴʢʘʭ), ʱʦ ʧʦʣʷʛʘʻ ʫ ʚʠʤʽʨʶʚʘʥʥʽ ʢʽʣʴʢʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ, ʟʘʪʨʠʤʘʥʠʭ ʚ 

ʢʦʣʦʥʮʽ ʟʽ ʩʢʣʷʥʠʤʠ ʢʫʣʴʢʘʤʠ ʧʨʠ ʧʨʦʧʫʩʢʘʥʥʽ ʯʝʨʝʟ ʥʝʾ ʧʝʚʥʦʛʦ ʦʙôʻʤʫ 

ʢʨʦʚʽ ʟʽ ʩʪʘʥʜʘʨʪʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʇʦʢʘʟʥʠʢ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

%100(%) ³
-

=
ʊʈɼ

ʊʈʇʊʈɼ

n

nn
ɯɸʊ    [51], ʜʝ 

 

nʪʨʜ ï ʢʽʣʴʢʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʜʦ ʧʨʦʧʫʩʢʘʥʥʷ ʯʝʨʝʟ ʢʦʣʦʥʢʫ; 

nʪʨʧ ï ʢʽʣʴʢʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʧʽʩʣʷ ʧʨʦʧʫʩʢʘʥʥʷ ʯʝʨʝʟ ʢʦʣʦʥʢʫ. 

 

ʈʽʚʝʥʴ ɯɸʊ, ʚʠʱʠʡ ʟʘ 40 %, ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʫ ʙʽʢ ʧʦʩʠʣʝʥʥʷ 

ʘʜʛʝʟʽʾ ʪʨʦʤʙʦʮʠʪʽʚ, ʥʠʞʯʠʡ ʟʘ 20 % ï ʫ ʙʽʢ ʧʦʩʣʘʙʣʝʥʥʷ ʘʜʛʝʟʽʾ ʪʨʦʤʙʦʮʠʪʽʚ. 
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ɼʣʷ ʦʮʽʥʢʠ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʦʧʪʠʯʥʘ 

ʘʛʨʝʛʦʤʝʪʨʽʷ, ʷʢʘ ʻ ʩʫʯʘʩʥʦʶ ʣʘʙʦʨʘʪʦʨʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʱʦ ʥʘʜʘʻ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ 

ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʪʘ ʜʦʟʚʦʣʷʻ ʚʞʝ ʥʘ ʨʘʥʥʽʭ (ʜʦʢʣʽʥʽʯʥʠʭ) ʝʪʘʧʘʭ ʚʠʷʚʠʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ ʪʨʦʤʙʦʮʠʪʽʚ [15, 37, 105, 117]. ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʫ 

ʣʝʞʠʪʴ ʬʽʢʩʘʮʽʷ ʩʚʽʪʣʦʚʦʛʦ ʧʫʯʢʘ ʧʽʩʣʷ ʡʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʩʫʩʧʝʥʟʽʶ 

ʪʨʦʤʙʦʮʠʪʽʚ. ʆʧʪʠʯʥʘ ʘʛʨʝʛʦʤʝʪʨʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʚʽʪʣʦʚʦʛʦ 

ʪʨʘʥʩʤʽʩʽʡʥʦʛʦ ʘʛʨʝʛʦʤʝʪʨʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ, ʫʪʨʠʤʫʚʘʯʘ 

ʢʶʚʝʪʠ, ʦʙʽʛʨʽʚʘʯʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʨʘʟʢʘ (37 
ʦ
C) ʽ 

ʬʦʪʦʝʣʝʤʝʥʪʘ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʧʦʤʽʰʫʚʘʥʥʷ ʚ ʢʶʚʝʪʫ ʽʟ 

ʩʫʩʧʝʥʟʽʻʶ ʪʨʦʤʙʦʮʠʪʽʚ ʧʦʤʽʱʘʻʪʴʩʷ ʤʽʰʘʣʢʘ. ʉʚʽʪʣʦʚʠʡ ʩʠʛʥʘʣ 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ ʝʣʝʢʪʨʠʯʥʠʡ ʽ ʧʝʨʝʜʘʻʪʴʩʷ ʩʘʤʦʧʠʩʮʶ ʘʙʦ ʢʦʤʧôʶʪʝʨʫ. 

ʆʧʪʠʯʥʽ ʘʛʨʝʛʦʤʝʪʨʠ ʨʝʻʩʪʨʫʶʪʴ ʘʛʨʝʛʘʮʽʶ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʘʛʘʪʽʡ ʥʘ 

ʪʨʦʤʙʦʮʠʪʠ ʧʣʘʟʤʽ ʟʘ ʟʤʽʥʦʶ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʥʝ 

ʣʠʰʝ ʘʛʨʝʛʘʮʽʶ, ʘ ʡ ʟʤʽʥʠ ʬʦʨʤʠ ʪʨʦʤʙʦʮʠʪʽʚ. ʄʘʢʩʠʤʘʣʴʥʘ ʦʧʪʠʯʥʘ 

ʱʽʣʴʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʢʦʣʠ ʪʨʦʤʙʦʮʠʪʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʪʘ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʫ ʧʣʘʟʤʽ. ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʽʥʜʫʢʪʦʨʘ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʠ ʘʢʪʠʚʽʟʫʶʪʴʩʷ, ʟʤʽʥʶʻʪʴʩʷ ʜʠʩʢʦʧʦʜʽʙʥʘ ʬʦʨʤʘ ʢʣʽʪʠʥ ʥʘ 

ʩʬʝʨʠʯʥʫ ʟ ʰʠʧʘʤʠ ʙʝʟ ʨʝʘʢʮʽʾ ʚʠʟʚʦʣʝʥʥʷ (ʧʝʨʰʘ ʭʚʠʣʷ ʘʛʨʝʛʘʮʽʾ, ʟʚʦʨʦʪʥʘ), 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ. ɿʘ ʮʠʤ ʩʣʽʜʫʻ ʰʚʠʜʢʝ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʧʫʩʢʘʥʥʷ ʩʚʽʪʣʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʪʦʯʥʫ ʘʛʨʝʛʘʮʽʶ 

ʪʨʦʤʙʦʮʠʪʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʪʨʦʤʙʦʮʠʪʘʨʥʠʭ ʟʛʫʩʪʢʽʚ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ (ʜʨʫʛʘ 

ʭʚʠʣʷ ʘʛʨʝʛʘʮʽʾ, ʥʝʟʚʦʨʦʪʥʘ) ʪʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʝʘʢʮʽʻʶ ʚʠʟʚʦʣʝʥʥʷ ʛʨʘʥʫʣ 

ʪʨʦʤʙʦʮʠʪʽʚ. ʂʨʠʚʘ ʘʛʨʝʛʘʮʽʾ ʘʙʦ ʜʦʩʷʛʘʻ ʧʣʘʪʦ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ, ʱʦ ʚʢʘʟʫʻ 

ʥʘ ʥʝʟʚʦʨʦʪʥʫ ʘʛʨʝʛʘʮʽʶ, ʘʙʦ ʧʦʯʠʥʘʻ ʧʦʚʝʨʪʘʪʠʩʷ ʜʦ ʙʘʟʦʚʠʭ ʟʥʘʯʝʥʴ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʚʦʨʦʪʥʫ ʘʛʨʝʛʘʮʽʶ (ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʪʨʦʤʙʦʮʠʪʽʚ ʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ). 

ʆʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʘʛʨʝʛʘʮʽʶ ʪʨʦʤʙʦʮʠʪʽʚ, ʻ 

ʩʪʫʧʽʥʴ ʘʛʨʝʛʘʮʽʾ (%) ï ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʽʜʩʦʪʢʦʤ 

ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʧʣʘʟʤʠ; ʯʘʩ ʘʛʨʝʛʘʮʽʾ (ʩ) ʚʢʘʟʫʻ ʥʘ ʯʘʩ ʜʦʩʷʛʥʝʥʥʷ 
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ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʛʨʝʛʘʮʽʾ; ʰʚʠʜʢʽʩʪʴ ʘʛʨʝʛʘʮʽʾ (%/ʭʚ. ʟʘ ʧʝʨʰʽ 30 ʩ) 

ʨʝʻʩʪʨʫʻʪʴʩʷ ʟʘ ʧʽʜʚʠʱʝʥʥʷʤ ʩʚʽʪʣʦʧʨʦʧʫʩʢʘʥʥʷ ʟʘ ʦʜʥʫ ʭʚʠʣʠʥʫ. ʆʟʥʘʢʘʤʠ 

ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʻ ʟʨʦʩʪʘʥʥ ̫ ʩʪʫʧʝʥ ̫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ ʧʦʷʚʘ ʤʦʥʦʬʘʟʥʦʾ ʢʨʠʚʦʾ (ʟʣʠʪʪʷ ʧʝʨʰʦʾ  ̔ ʜʨʫʛʦʾ ʭʚʠʣʴ 

ʘʛʨʝʛʘʮʽʾ). ʇʽʜʚʠʱʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʧʝʨʝʜʪʨʦʤʙʦʪʠʯʥʠʭ ʩʪʘʥʽʚ, ʽʜʽʦʧʘʪʠʯʥʦʛʦ ʪʨʦʤʙʦʮʠʪʦʟʫ, ʪʨʦʤʙʦʟʫ, ʽʥʬʘʨʢʪʽʚ 

ʦʨʛʘʥʽʚ, ʘʪʝʨʦʩʢʣʝʨʦʟʫ [15, 105]. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʘʢʪʠʚʥʦʩʪʽ 

ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʪʨʦʤʙʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ 

[15, 35, 55, 131]. 

ʇʨʠ ʛʽʧʦʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʚʠʷʚʣʷʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʩʪʫʧʝʥ ̫ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ, ʧʦʷʚʘ ʟʚʦʨʦʪʥʴʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʜʨʫʛʦʾ ʭʚʠʣʽ. ɿʥʠʞʝʥʥʷ ʘʛʨʝʛʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʧʝʨʚʠʥʥʠʭ 

ʪʘ ʩʠʤʧʪʦʤʘʪʠʯʥʠʭ ʪʨʦʤʙʦʮʠʪʦʧʘʪʽʷʭ, ʣʽʢʫʚʘʥʥʽ ʘʥʪʠʘʛʨʝʛʘʥʪʘʤʠ [15, 105]. 

ɼʣʷ ʽʥʜʫʢʮʽʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ in vitro ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʘʜʝʥʦʟʠʥʜʠʬʦʩʬʘʪ (ɸɼʌ), ʘʜʨʝʥʘʣʽʥ, ʢʦʣʘʛʝʥ, ʘʨʘʭʽʜʦʥʦʚʫ ʢʠʩʣʦʪʫ, ʪʨʦʤʙʽʥ 

ʪʘ ʨʠʩʪʦʤʽʮʠʥ [15, 105, 130]. 

ʉʝʨʝʜ ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ, ʱʦ ʟʜʘʪʥʽ ʘʢʪʠʚʫʚʘʪʠ ʪʨʦʤʙʦʮʠʪʠ ʷʢ in vivo, 

ʪʘʢ ʽ in vitro, ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʻ ɸɼʌ, ʷʢʠʡ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʽʟ 

ʧʦʰʢʦʜʞʝʥʠʭ ʢʣʽʪʠʥ, ʪʘ ʢʦʣʘʛʝʥ, ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʫ ʩʫʙʝʥʜʦʪʝʣʽʘʣʴʥʠʭ 

ʩʪʨʫʢʪʫʨʘʭ [107, 154]. ʈʦʟʨʽʟʥʷʶʪʴ ʝʢʟʦʛʝʥʥʠʡ Aɼʌ, ʱʦ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʽʟ ʟ 

ʧʦʰʢʦʜʞʝʥʠʭ ʢʣʽʪʠʥ ʝʥʜʦʪʝʣʽʶ ʡ ʝʨʠʪʨʦʮʠʪʽʚ, ʪʘ ʝʥʜʦʛʝʥʥʠʡ ɸɼʌ, ʱʦ 

ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʽʟ ʪʨʦʤʙʦʮʠʪʘʨʥʠʭ ʛʨʘʥʫʣ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʘʢʪʠʚʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ ʘʢʪʠʚʫʻ ʨʝʘʢʮʽʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʫ 

ʪʨʦʤʙʦʢʩʘʥ ɸ2, ʫ ʷʢʽʡ ʙʝʨʝ ʫʯʘʩʪʴ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʘ [154, 207]. ʂʦʣʘʛʝʥ ʪʘʢʦʞ 

ʻ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʧʨʦʮʝʩʫ ʘʜʛʝʟʽʾ ʪʨʦʤʙʦʮʠʪʽʚ [15, 105]. 

ɯʥʜʫʢʪʦʨʠ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʥʘ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ. 

ʉʠʣʴʥʽ (ʥʘʧʨʠʢʣʘʜ, ʢʦʣʘʛʝʥ) ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʣʠʢʘʶʪʴ ʘʛʨʝʛʘʮʽʶ ʢʣʽʪʠʥ, ʘ 

ʪʘʢʦʞ ʩʝʢʨʝʮʽʶ ʛʨʘʥʫʣ. ʉʣʘʙʢʽ ʽʥʜʫʢʪʦʨʠ (ʘʜʨʝʥʘʣʽʥ ʪʘ ɸɼʌ) ʟʘʧʫʩʢʘʶʪʴ 

ʘʛʨʝʛʘʮʽʶ ʙʝʟ ʚʧʣʠʚʫ ʥʘ ʩʝʢʨʝʮʽʶ. ɺʧʣʠʚ ʩʠʣʴʥʠʭ ʽʥʜʫʢʪʦʨʽʚ ʫ ʤʘʣʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʥʘ ʘʛʨʝʛʘʮʽʶ ʪʨʦʤʙʦʮʠʪʽʚ ʤʦʞʝ ʙʫʪʠ ʧʦʜʽʙʥʠʤ ʚʧʣʠʚʫ ʩʣʘʙʢʠʭ 
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ʽʥʜʫʢʪʦʨʽʚ; ʚʪʽʤ, ʩʣʘʙʢʽ ʽʥʜʫʢʪʦʨʠ ʥʽʢʦʣʠ ʥʝ ʜʽʶʪʴ ʪʘʢ, ʷʢ ʩʠʣʴʥʽ, ʥʘʚʽʪʴ ʷʢʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʜʫʞʝ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ [105, 130]. 

ʋʩʽʤ ʦʙʩʪʝʞʝʥʠʤ ʥʘʤʠ ʦʩʦʙʘʤ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ 

ʘʛʨʝʛʦʤʝʪʨʽʾ (ʩʪʫʧʽʥʴ (%), ʯʘʩ (ʩ) ʪʘ ʰʚʠʜʢʽʩʪʴ (%/ʭʚ. ʟʘ ʧʝʨʰʽ 30 (ʩ) ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ). ɸʛʨʝʛʦʤʝʪʨʽʷ ʧʨʦʚʦʜʠʣʘʩʴ ʦʧʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʥʘ ʘʛʨʝʛʦʤʝʪʨʽ 

çɸʈ 2110è (çʉʦʣʘʨè, ɹʽʣʦʨʫʩʴ) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʣʘʙʢʦʛʦ (ɸɼʌ ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 2,0 ʤʢʄ) ʪʘ ʩʠʣʴʥʦʛʦ (ʢʦʣʘʛʝʥ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 2,0 ʤʢʄ) 

ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʠʪʠ ʘʛʨʝʛʘʮʽʡʥʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ. ʅʘ ʚʠʙʽʨ ʜʦʟʠ ʽʥʜʫʢʪʦʨʘ ʚʧʣʠʥʫʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʦʮʽʥʠʪʠ ʟʜʘʪʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʚʠʜʽʣʷʪʠ ʚʤʽʩʪ ʛʨʘʥʫʣ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʫʯʘʩʪʽ ʫ 

ʢʦʘʛʫʣʷʮʽʡʥʦʤʫ ʢʘʩʢʘʜʽ. ʊʘʢʦʞ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʷʢʽʩʥʘ ʦʮʽʥʢʘ ʘʛʨʝʛʦʛʨʘʤ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ʘʛʨʝʛʦʤʝʪʨʽʾ. ʇʨʦʪʦʢʦʣ ʦʮʽʥʢʠ ʘʛʨʝʛʘʮʽʡʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʭʚʦʨʦʛʦ ʥʘ ʍʆɿʃ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 2.4. 

ɿʘʙʽʨ ʚʝʥʦʟʥʦʾ ʢʨʦʚʽ ʧʘʮʽʻʥʪʽʚ ʧʨʦʚʦʜʠʚʩʷ ʫ ʟʘʢʨʠʪʽ ʚʘʢʫʫʤʥʽ ʩʠʩʪʝʤʠ ʟ 

3,8 % ʨʦʟʯʠʥʦʤ ʮʠʪʨʘʪʫ ʥʘʪʨʽʶ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʧʣʠʚʫ ʧʨʝʘʥʘʣʽʪʠʯʥʦʛʦ ʝʪʘʧʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʮʽʻʥʪʠ 

ʧʝʨʝʙʫʚʘʣʠ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʥʝ ʤʝʥʰʝ 30 ʭʚ. ʜʦ ʟʘʙʦʨʫ ʢʨʦʚʽ. ɿʨʘʟʦʢ 

ʜʦʩʪʘʚʣʷʚʩʷ ʜʦ ʣʘʙʦʨʘʪʦʨʽʾ ʥʝ ʧʽʟʥʽʰʝ, ʥʽʞ ʟʘ 2 ʛʦʜʠʥʠ ʚʽʜ ʤʦʤʝʥʪʫ ʟʘʙʦʨʫ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʫʩʽʤ 

ʦʙʩʪʝʞʝʥʠʤ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʘʛʫʣʦʛʨʘʤʠ ʬʦʪʦʤʝʪʨʠʯʥʠʤ 

(ʪʫʨʙʦʜʝʥʩʠʪʦʤʝʪʨʠʯʥʠʤ) ʤʝʪʦʜʦʤ ʥʘ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʤʫ 2-ʢʘʥʘʣʴʥʦʤʫ 

ʦʧʪʠʯʥʦʤʫ ʢʦʘʛʫʣʦʤʝʪʨʽ çCʆɸ 2è (çLabiTecè, ʅʽʤʝʯʯʠʥʘ). 

ʈʽʚʝʥʴ ɸʏʊʏ ʚʠʤʽʨʶʚʘʚʩʷ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʟʛʦʨʪʘʥʥʷ ʧʣʘʟʤʠ 

ʢʨʦʚʽ ʚ ʫʤʦʚʘʭ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʢʦʥʪʘʢʪʥʦʾ (ʨʝʘʛʝʥʪ ï ʢʘʦʣʽʥ) ʽ 

ʬʦʩʬʦʣʽʧʽʜʥʦʾ (ʨʝʘʛʝʥʪ ï ʢʝʬʘʣʽʥ) ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʫ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʽʦʥʽʚ 

ʢʘʣʴʮʽʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʙʦʨʫ ʨʝʘʛʝʥʪʽʚ çɸʇʊɺ (ɸʏʊɺ)-ʪʝʩʪè 

(çʊʝʭʥʦʣʦʛʠʷ-ʉʪʘʥʜʘʨʪè, ʈʦʩʽʷïʋʢʨʘʾʥʘ). ʈʽʚʝʥʴ ɸʏʊʏ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʦʮʽʥʢʠ ʩʪʘʥʫ ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ ʩʧʽʣʴʥʦʾ ʣʘʥʦʢ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ [37, 105]. 

ʈʝʬʝʨʝʥʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʚʘʞʘʚʩʷ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʚʽʜ 22 ʜʦ 32 (ʩ). 
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ʈʠʩ. 2.4. ʇʨʦʪʦʢʦʣ ʦʮʽʥʢʠ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʭʚʦʨʦʛʦ 

ʥʘ ʍʆɿʃ ʥʘ ʘʛʨʝʛʦʤʝʪʨʽ çɸʈ 2110è (ʽʥʜʫʢʪʦʨ ʘʛʨʝʛʘʮʽʾ ï ʢʦʣʘʛʝʥ) 

 

ʈʽʚʝʥʴ ʇɯ ʚʠʟʥʘʯʘʚʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ ʨʝʘʛʝʥʪʽʚ çʊʝʭʧʣʘʩʪʠʥ 

ʪʤ-ʪʝʩʪè (çʊʝʭʥʦʣʦʛʠʷ-ʉʪʘʥʜʘʨʪè, ʈʦʩʽʷïʋʢʨʘʾʥʘ). ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʠʢʠ ʣʝʞʠʪʴ 

ʟʜʘʪʥʽʩʪʴ ʪʨʦʤʙʦʧʣʘʩʪʠʥʫ (ʬʘʢʪʦʨ III) ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʧʨʦʪʨʦʤʙʽʥ ʧʣʘʟʤʠ 

ʢʨʦʚʽ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʫ ʘʢʪʠʚʥʠʡ ʬʝʨʤʝʥʪ ʪʨʦʤʙʽʥ, 

ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʽʙʨʠʥʦʛʝʥ ʧʣʘʟʤʠ ʢʨʦʚʽ ʫ ʥʝʨʦʟʯʠʥʥʠʡ ʬʽʙʨʠʥ. ʈʽʚʝʥʴ ʇɯ 

ʚʽʜʦʙʨʘʞʘʻ ʯʘʩ ʫʪʚʦʨʝʥʥʷ ʬʽʙʨʠʥʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʽʦʥʽʚ ʢʘʣʴʮʽʶ 

ʽ ʪʢʘʥʠʥʥʦʛʦ ʪʨʦʤʙʦʧʣʘʩʪʠʥʫ (ʨʦʟʯʠʥʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʟ ʤʦʟʢʫ ʣʶʜʠʥʠ). ɺʽʥ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʯʘʩʫ ʟʛʦʨʪʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʧʣʘʟʤʠ (ʧʣʘʟʤʠ 

ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ) ʜʦ ʯʘʩʫ ʟʛʦʨʪʘʥʥʷ ʧʣʘʟʤʠ ʧʘʮʽʻʥʪʘ, ʚʠʨʘʞʝʥʝ ʫ ʚʽʜʩʦʪʢʘʭ. 

ʈʝʬʝʨʝʥʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʚʘʞʘʚʩʷ ʨʽʚʝʥʴ ʇɯ ʚʽʜ 95 ʜʦ 105 %. ʇʽʜʚʠʱʝʥʥʷ 

ʡʦʛʦ ʚʢʘʟʫʻ ʥʘ ʧʦʨʫʰʝʥʥʷ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ ʫ ʙʽʢ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʥʘ ʨʽʚʥʽ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ [37]. 

ʈʽʚʝʥʴ ʇɺ, ʷʢʠʡ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʦʚʥʽʰʥʽʡ ʰʣʷʭ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ 

ʢʘʩʢʘʜʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʯʘʩʫ ʟʛʦʨʪʘʥʥʷ ʧʣʘʟʤʠ ʭʚʦʨʦʛʦ ʜʦ ʯʘʩʫ 

ʟʛʦʨʪʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʧʣʘʟʤʠ (ʧʣʘʟʤʠ ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ). ʈʝʬʝʨʝʥʪʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʚʚʘʞʘʚʩʷ ʨʽʚʝʥʴ ʇɺ ʚʽʜ 0,85 ʜʦ 1,15. ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ 
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ʚʢʘʟʫʻ ʥʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʢʨʦʚʽ, ʘ ʧʽʜʚʠʱʝʥʥʷ ï ʜʦ 

ʛʽʧʦʢʦʘʛʫʣʷʮʽʾ. 

ʈʽʚʝʥʴ ʄʅɺ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʢʦʘʛʫʣʷʮʽʡʥʫ ʩʠʩʪʝʤʫ ʽ ʻ ʩʪʘʥʜʘʨʪʦʤ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʛʦʨʪʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʢʨʦʚʽ [105]. ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʘʥ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ. 

ʈʝʬʝʨʝʥʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʚʘʞʘʚʩʷ ʨʽʚʝʥʴ ʄʅɺ ʚʽʜ 1,0 ʜʦ 1,4. ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʧʦʢʘʟʥʠʢʘ ʚʢʘʟʫʻ ʥʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ 

ʚ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ, ʘ ʧʽʜʚʠʱʝʥʥʷ ï ʫ ʙʽʢ ʛʽʧʦʢʦʘʛʫʣʷʮʽʾ. 

ʈʽʚʝʥʴ ʊʏ ʚʠʟʥʘʯʘʚʩʷ ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ 

ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʙʦʨʫ ʨʝʘʛʝʥʪʽʚ çʊʨʦʤʙʦ-ʪʝʩʪè 

(çʊʝʭʥʦʣʦʛʠʷ-ʉʪʘʥʜʘʨʪè, ʈʦʩʽʷïʋʢʨʘʾʥʘ) ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʟʛʦʨʪʘʥʥʷ 

ʧʣʘʟʤʠ ʢʨʦʚʽ ʧʽʜ ʚʧʣʠʚʦʤ ʪʨʦʤʙʽʥʫ ʩʪʘʥʜʘʨʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʧʦʢʘʟʥʠʢʘ ʚʢʘʟʫʻ ʥʘ ʩʭʠʣʴʥʽʩʪʴ ʢʨʦʚʽ ʜʦ ʛʽʧʝʨʢʦʘʛʫʣʷʽʾ, ʧʽʜʚʠʱʝʥʥʷ ï ʜʦ 

ʛʽʧʦʢʦʘʛʫʣʷʮʽʾ ʫ ʟʚôʷʟʢʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʧʝʨʝʭʦʜʫ ʬʽʙʨʠʥʦʛʝʥʫ ʫ ʬʽʙʨʠʥ. 

ʈʽʚʝʥʴ ʊʏ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʧʽʣʴʥʠʡ ʰʣʷʭ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʪʘ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʘʢʪʠʚʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʷʭʽʚ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ, ʚʪʽʤ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ [37, 105]. 

ʈʝʬʝʨʝʥʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʚʘʞʘʚʩʷ ʨʽʚʝʥʴ ʊʏ ʚʽʜ 15 ʜʦ 18 (ʩ). 

ʌɻ ʻ ʥʝ ʣʠʰʝ ʧʦʢʘʟʥʠʢʦʤ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ, ʘ ʡ 

ʛʦʩʪʨʦʬʘʟʦʚʠʤ ʙʽʣʢʦʤ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʷʢʦʛʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ ʩʠʩʪʝʤʫ, ʪʘʢ ʽ ʥʘ ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʪʨʘʢʪ [96]. ʇʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʌɻ ʚʢʘʟʫʻ ʥʘ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʚ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʪʘ ʘʩʦʮʽʶʻʪʴʩʷ 

ʽʟ ʟʥʠʞʝʥʥʷʤ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ [156, 159, 229]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʌɻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʘʛʦʚʠʡ (ʛʨʘʚʽʤʝʪʨʠʯʥʠʡ) ʤʝʪʦʜ 

ʧʦ ʈ. ɸ. ʈʫʪʙʝʨʛ [15], ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʫʪʚʦʨʝʥʠʡ ʧʽʩʣʷ ʟʛʦʨʪʘʥʥʷ 

ʧʣʘʟʤʠ ʢʨʦʚʽ ʬʽʙʨʠʥ ʰʚʠʜʢʦ ʚʠʩʫʰʫʶʪʴ ʽ ʟʘ ʚʘʛʦʶ ʚʠʟʥʘʯʘʶʪʴ ʚʤʽʩʪ 

ʬʽʙʨʠʥʦʛʝʥʫ ʫ ʧʣʘʟʤʽ. ʈʝʬʝʨʝʥʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʚʘʞʘʚʩʷ ʨʽʚʝʥʴ ʌɻ ʚʽʜ 2 ʜʦ 4 

ʛ/ʣ. 

ʈʽʚʝʥʴ ɸʊ ɯɯɯ ʜʣʷ ʦʮʽʥʢʠ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʚʠʚʯʘʚʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ ʨʝʘʛʝʥʪʽʚ çɸʥʪʠʪʨʦʤʙʠʥ-ʪʝʩʪè 



70 

(çʊʝʭʥʦʣʦʛʠʷ-ʉʪʘʥʜʘʨʪè, ʈʦʩʽʷïʋʢʨʘʾʥʘ). ʇʨʠʥʮʠʧ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ɸʊ 

ɯɯɯ ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʟʜʘʪʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʣʘʟʤʠ ʽʥʘʢʪʠʚʫʚʘʪʠ ʪʨʦʤʙʽʥ. ɿʘ 

ʨʽʚʥʝʤ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʽʥʫ ʦʮʽʥʶʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ɸʊ III ʫ ʧʣʘʟʤʽ 

ʭʚʦʨʦʛʦ. ɸʊ III ï ʮʝ ʛʣʽʢʦʧʨʦʪʝʾʥ, ʷʢʠʡ ʩʠʥʪʝʟʫʻʪʴʩʷ ʫ ʩʫʜʠʥʥʦʤʫ ʝʥʜʦʪʝʣʽʾ ʽ 

ʢʣʽʪʠʥʘʭ ʧʝʯʽʥʢʠ ʪʘ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʢʦʬʘʢʪʦʨʦʤ ʘʥʪʠʟʛʦʨʪʘʣʴʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʢʨʦʚʽ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʫʪʚʦʨʝʥʥʽ ʥʝʟʚʦʨʦʪʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʤʦʣʝʢʫʣ 

ʪʨʦʤʙʽʥʫ ʽ ɸʊ III. ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ 

ʪʨʦʤʙʦʟʫ [105]. ʈʝʬʝʨʝʥʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʚʘʞʘʚʩʷ ʨʽʚʝʥʴ ɸʊ ɯɯɯ ʚʽʜ 80 ʜʦ 

120 %. 

ɼʣʷ ʦʮʽʥʢʠ ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʚʠʟʥʘʯʘʚʩʷ ʩʠʨʦʚʘʪʢʦʚʠʡ 

ʨʽʚʝʥʴ ʉʈʇ ʽʤʫʥʦʪʫʨʙʦʜʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ [219] ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ 

ʨʝʘʛʝʥʪʽʚ çErbaLachema-CRPè (çErbaLachemaè, ʏʝʭʽʷ) ʥʘ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʘʥʘʣʽʟʘʪʦʨʽ çCobas E411è (çRocheDiagnostics GmbHè, ʅʽʤʝʯʯʠʥʘ). ɺ ʦʩʥʦʚʽ 

ʤʝʪʦʜʫ ʣʝʞʠʪʴ ʚʠʟʥʘʯʝʥʥʷ ʘʥʘʣʽʟʘʪʦʨʦʤ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʉʈʇ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʰʣʷʭʦʤ ʨʝʘʢʮʽʾ 

ʧʨʝʮʠʧʽʪʘʮʽʾ. ɿʘʙʽʨ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ ʚʨʘʥʮʽ ʥʘʪʱʝ ʫ ʧʨʦʙʽʨʢʫ ʜʣʷ ʟʙʦʨʫ 

ʟʨʘʟʢʽʚ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʠʨʦʚʘʪʢʫ ʢʨʦʚʽ, ʷʢʫ ʦʪʨʠʤʫʚʘʣʠ 

ʰʣʷʭʦʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ 2 ʤʣ ʚʝʥʦʟʥʦʾ ʢʨʦʚʽ ʦʙʩʪʝʞʫʚʘʥʦʛʦ ʧʘʮʽʻʥʪʘ. ɼʦ 

ʣʘʙʦʨʘʪʦʨʽʾ ʟʨʘʟʦʢ ʜʦʩʪʘʚʣʷʚʩʷ ʫʧʨʦʜʦʚʞ ʦʜʥʽʻʾ ʛʦʜʠʥʠ ʙʝʟ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. ɿʨʘʟʦʢ ʟʘʤʦʨʦʞʫʚʘʚʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʚʠʱʝ -

20 Áʉ. ʊʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʟʨʘʟʢʽʚ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʜʚʦʭ ʤʽʩʷʮʽʚ ʚʽʜ ʜʘʪʠ ʟʘʙʦʨʫ 

ʢʨʦʚʽ. 

 

2.3.4. ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ. 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʘʩʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ ʧʨʦʛʨʘʤ çEXCEL-2007
Èè

, çSTATISTICA 6.1.è (Stat 

softine, ʩʝʨʽʡʥʠʡ ʥʦʤʝʨ ï ˉAGAK909E415822FA) [70, 111]. 

ʆʩʥʦʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʢʣʶʯʘʣʠ: ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ 

(n), ʩʝʨʝʜʥʶ ʘʨʠʬʤʝʪʠʯʥʫ ʚʝʣʠʯʠʥʫ (ʄ), ʧʦʭʠʙʢʫ ʩʝʨʝʜʥʴʦʾ ʘʨʠʬʤʝʪʠʯʥʦʾ 

ʚʝʣʠʯʠʥʠ (m), ʚʽʜʥʦʩʥʫ ʚʝʣʠʯʠʥʫ (ʈ), ʧʦʭʠʙʢʫ ʚʽʜʥʦʩʥʦʾ ʚʝʣʠʯʠʥʠ (mʈ), 
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ʨʽʚʝʥʴ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ (ʨ). 

ʇʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟʠ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʩʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʽʨʥʦʚʘ (D) ʟ 

ʧʦʧʨʘʚʢʘʤʠ ʃʽʣʣʻʬʦʨʩʘ ʽ ʐʘʧʽʨʦ-ʋʽʣʢʘ (SW-W), ʧʝʨʝʚʽʨʢʘ ʨʽʚʥʦʩʪʽ ʜʠʩʧʝʨʩʽʡ 

ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʃʝʚʽʥʘ. 

ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ʐʘʧʽʨʦ-ʋʽʣʢʘ ʦʮʽʥʶʚʘʣʘʩʴ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ: ʜʣʷ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʟ ʥʦʨʤʘʣʴʥʠʤ 

ʨʦʟʧʦʜʽʣʦʤ ï ʟʘ ʢʨʠʪʝʨʽʻʤ ʉʪôʶʜʝʥʪʘ (t); ʜʣʷ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʟ 

ʥʝʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʫ ʥʝʧʦʚôʷʟʘʥʠʭ ʚʠʙʽʨʢʘʭ ï ʟʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ-

ʋʽʪʥʽ (U), ʘ ʫ ʧʦʚôʷʟʘʥʠʭ ʚʠʙʽʨʢʘʭ ï ʟʘ ʢʨʠʪʝʨʽʻʤ ɺʽʣʢʦʢʩʦʥʘ (W); ʜʣʷ ʷʢʽʩʥʠʭ 

ʦʟʥʘʢ ʫ ʥʝʧʦʚôʷʟʘʥʠʭ ʚʠʙʽʨʢʘʭ ï ʟʘ ʢʨʠʪʝʨʽʻʤ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ɢ
2
 (ʍʽ-ʢʚʘʜʨʘʪ) 

ʇʽʨʩʦʥʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʧʦʧʨʘʚʢʦʶ ʁʝʡʪʩʘ ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʧʦʢʘʟʥʠʢʘ, 

ʙʣʠʟʴʢʠʭ ʜʦ 0 ʘʙʦ 100. 

ɼʣʷ ʘʥʘʣʽʟʫ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʦʟʥʘʢʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʧʘʨʥʠʭ ʽ ʧʘʨʮʽʘʣʴʥʠʭ (ʯʘʩʪʢʦʚʠʭ) 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ (r) ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʤʽʨʠ ʟʚôʷʟʢʫ ʤʽʞ 

ʦʟʥʘʢʘʤʠ, ʟʘʜʘʥʠʤʠ ʚ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʛʣʷʜʽ ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ, ʽ 

ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ (ɟ) ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʤʽʨʠ ʟʚôʷʟʢʫ ʤʽʞ ʦʟʥʘʢʘʤʠ, 

ʟʘʜʘʥʠʤʠ ʚ ʷʢʽʩʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʜʣʷ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ ʟ ʘʩʠʤʝʪʨʠʯʥʠʤ 

ʨʦʟʧʦʜʽʣʦʤ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʫ ʜʽʘʧʘʟʦʥʽ 0,7 Ò |ɟ| < 1,0 ʚʢʘʟʫʚʘʚ ʥʘ 

ʩʠʣʴʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ, ʫ ʜʽʘʧʘʟʦʥʽ 0,3 Ò |ɟ| < 0,7 ï ʥʘ ʟʚôʷʟʦʢ ʩʝʨʝʜʥʴʦʾ 

ʩʠʣʠ, ʫ ʜʽʘʧʘʟʦʥʽ 0,0 < |ɟ| < 0,3 ï ʥʘ ʩʣʘʙʢʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ. 

ɼʣʷ ʦʮʽʥʢʠ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ROC-ʘʥʘʣʽʟ (Receiver Operating Characteristic), ʨʝʟʫʣʴʪʘʪ ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ 

ʚʠʛʣʷʜʽ ʧʣʦʱʽ ʧʽʜ ROC-ʢʨʠʚʦʶ (Area Under Curve ï AUC), ʧʦʙʫʜʦʚʘʥʦʶ ʥʘ 

ʟʥʘʯʝʥʥʷʭ ʧʦʢʘʟʥʠʢʽʚ ʯʫʪʣʠʚʦʩʪʽ (Se) ʽ ʩʧʝʮʠʬʽʯʥʦʩʪʽ (Sʨ) ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ 

ʪʝʩʪʫ ʟ ʜʦʚʽʨʯʠʤ ʽʥʪʝʨʚʘʣʦʤ (ɼɯ) 95 %. ʈʦʟʨʘʭʫʥʢʠ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʤʠʣʢʠ ʜʣʷ 

AUC ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʤʝʪʦʜʦʤ DeLong et al.,1988 [175]. ʈʝʟʫʣʴʪʘʪʠ ROC-

ʘʥʘʣʽʟʫ ʚʚʘʞʘʣʠ ʜʦʩʪʦʚʽʨʥʠʤʠ ʧʨʠ AUC > 0,5. ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ AUC ʚ 
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ʜʽʘʧʘʟʦʥʽ 0,9 ï 1,0 ʚʢʘʟʫʚʘʣʦ ʥʘ ʚʽʜʤʽʥʥʫ ʜʽʘʛʥʦʩʪʠʯʥʫ ʪʦʯʥʦʩʪʽ ʧʦʢʘʟʥʠʢʘ; ʫ 

ʜʽʘʧʘʟʦʥʽ 0,8 ï 0,9 ï ʥʘ ʜʫʞʝ ʜʦʙʨʫ; ʫ ʜʽʘʧʘʟʦʥʽ 0,7 ï 0,8 ï ʥʘ ʜʦʙʨʫ; ʫ 

ʜʽʘʧʘʟʦʥʽ 0,6 ï 0,7 ï ʥʘ ʩʝʨʝʜʥ;ʁ ʫ ʜʽʘʧʘʟʦʥʽ 0,5 ï 0,6 ï ʥʘ ʥʝʟʘʜʦʚʽʣʴʥʫ; Ò 0,5 

ï ʥʘ ʚʽʜʩʫʪʥʶ [113]. ɼʣʷ ʦʮʽʥʢʠ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʢʘʟʥʠʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ROC-ʘʥʘʣʽʟ. ʇʦʨʦʛʦʚʽ ʧʨʦʛʥʦʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʪʝʩʪʽʚ ʚʠʟʥʘʯʘʣʠʩʷ ʟʘ ʦʧʪʠʤʘʣʴʥʦʶ ʪʦʯʢʦʶ ʚʽʜʩʽʢʘʥʥʷ (optimal 

cut-off point) ROC-ʢʨʠʚʦʾ, ʦʙʯʠʩʣʝʥʥʷ ʷʢʦʾ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʝʢʩʫ 

ʁʦʜʝʥʘ [113, 210, 241]. ROC-ʘʥʘʣʽʟ ʪʘ ʧʦʙʫʜʦʚʘ ROC-ʢʨʠʚʠʭ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʧʘʢʝʪʽ çMedCalc Statistical Software trial version 17.4è, ʷʢʘ ʻ ʫ 

ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʩʘʡʪʽ ʨʦʟʨʦʙʥʠʢʘ. 

ʈʽʟʥʠʮʶ ʤʽʞ ʧʦʨʽʚʥʶʚʘʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʚʚʘʞʘʣʠ ʜʦʩʪʦʚʽʨʥʦʶ ʧʨʠ 

ʨ < 0,05. 
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ʈʆɿɼɯʃ 3 

ʉʊɸʅ ʉʋɼʀʅʅʆ-ʊʈʆʄɹʆʎʀʊɸʈʅʆɰ ʊɸ ʂʆɸɻʋʃʗʎɯʁʅʆɰ 

ʃɸʅʆʂ ɻɽʄʆʉʊɸɿʋ ʋ ʍɺʆʈʀʍ ʅɸ ʍʈʆʅɯʏʅɽ ʆɹʉʊʈʋʂʊʀɺʅɽ 

ɿɸʍɺʆʈʖɺɸʅʅʗ ʃɽɻɽʅʔ ʈɯɿʅʀʍ ʉʊʋʇɽʅɯɺ ʊʗɾʂʆʉʊɯ 

 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʨʫʰʝʥʥʷ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʤ ʟ 

ʙʨʦʥʭʽʘʣʴʥʦʶ ʦʙʩʪʨʫʢʮʽʻ,ʁ ʷʢʘ ʧʨʠʟʚʦʜʠʪ ɹ ʜʦ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʦʢʩʽʾ. ʋ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʨʦʟʚʠʪʦʢ ʛʽʧʦʢʩʽʾ ʚʠʥʠʢʘʻ ʢʦʤʧʝʥʩʘʪʦʨʥʘ ʩʪʠʤʫʣʷʮʽʷ 

ʝʨʠʪʨʦʧʦʝʟʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʛʝʤʘʪʦʢʨʠʪʫ [23, 115, 213]. ɻʽʧʝʨʢʘʧʥʽʷ, 

ʛʽʧʦʢʘʣʽʻʤʽʷ ʪʘ ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʘʮʠʜʦʟ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʮʽ ʧʨʦʮʝʩʠ, 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, ʘ ʦʩʪʘʥʥʷ ʧʦʛʣʠʙʣʶʻ 

ʜʝʩʪʘʙʽʣʽʟʘʮʽ ʁʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ [23, 33, 58, 115]. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʟʤʽʥʠ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʪʽʩʥʦ 

ʧʦʚôʷʟʫʶʪʴʩ ̫ ʟ̔ ʟʘʧʘʣʝʥʥʷʤ ʫ ʜʠʩʪʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ [27, 186, 

223]. ʆʩʪʘʥʥʻ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʩʠʩʪʝʤʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʜʫʢʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʽ ʤʝʜʽʘʪʦʨʽʚ 

ʟʘʧʘʣʝʥʥʷ, ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʩʠʣʶʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʬʘʢʪʦʨʽʚ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ 

(ʬʽʙʨʠʥʦʛʝʥʫ, ʪʨʦʤʙʽʥʫ ʪʦʱʦ) [186, 219, 223]. 

ɯʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʥʘʨʦʩʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ ʽ ʚʝʥʪʠʣʷʮʽʡʥʠʭ 

ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ [27, 172] ʨʘʟʦʤ ʽʟ ʧʦʩʠʣʝʥʥʷʤ ʩʠʩʪʝʤʥʦʾ 

ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʛʣʠʙʣʝʥʥʷʤ ʧʦʨʫʰʝʥʴ ʫ ʩʠʩʪʝʤʽ 

ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ [36, 219]. ʇʨʦʪʝ, ʧʠʪʘʥʥʷ ʱʦʜʦ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ 

ʚʠʨʘʟʥʽʩʪʶ ʢʣʽʥʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʧʦʨʫʰʝʥʥʷʤʠ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʛʝʤʦʩʪʘʟʫ 

ʪʘ ʚʠʨʘʟʥʽʩʪʶ ʩʠʩʪʝʤʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʟʘʣʠʰʘʪʁʴʩʷ ʤʘʣʦʚʠʚʯʝʥʠʤʠ. 

ʆʪʞʝ, ʥʘʜʪʦ ʚʘʞʣʠʚʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʨʫʰʝʥʥʷ 

ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ ʫʨʘʭʫʚʘʥʥʷʤʠ ʷʢ ʢʣʽʥʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ ʪʘ 

ʩʪʫʧʝʥ ̫ʧʦʨʫʰʝʥʥʷ ʙʨʦʥʭʽʘʣʴʥʦʾ ʧʨʦʭʽʜʥʦʩʪʽ, ʪʘʢ ʽ ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ. 
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3.1. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʨʽʟʥʠʭ ʩʪʫʧʝʥʽʚ ʪʷʞʢʦʩʪʽ 

 

ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʚʧʣʠʚʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʫʩʽʤ ʦʙʩʪʝʞʝʥʠʤ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʨʽʚʝʥʴ 

ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ. 

ʊʘʢ, ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʨʽʚʝʥʴ ʪʨʦʤʙʦʮʠʪʽʚ (255,0 

[215,0ï295,0] ʭ 10
9
/ʣ) ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ ʫ ʦʩʽʙ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ (225,0 [210,0ï260,0] ʭ 10
9
/ʣ) (ʨ > 0,05). ʈʽʚʥ ̔ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʽʜʛʨʫʧʘʭ 1 

 ̔ 2 (245,0 [225,0ï320,0] ʪʘ 255,0 [215,0ï285,0] ʭ 10
9
/ʣ ʚʽʜʧʦʚʽʜʥʦ) ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʴ ʤʽʞ ʩʦʙʦʶ ʪʘ ʙʫʣʠ ʽʜʝʥʪʠʯʥʠʤʠ ʨʽʚʥʶ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ (ʨ > 0,05). ʂʨʽʤ ʪʦʛʦ, ʨʽʚʥ ̔ʧʦʢʘʟʥʠʢʘ ʫ ʧʽʜʛʨʫʧʘʭ 2ɸ ʽ 2ɹ (240,0 [210,0ï

275,0] ʪʘ 270,0 [220,0ï287,0] ʭ 10
9
/ʣ ʚʽʜʧʦʚʽʜʥʦ) ʪʘʢʦʞ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʤʽʞ 

ʩʦʙʦʶ (ʨ > 0,05) ʪʘ ʙʫʣʠ ʽʜʝʥʪʠʯʥʠʤʠ ʨʽʚʥʶ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

(ʨ>0,05). ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʪʨʦʤʙʦʮʠʪʽʚ ʢʨʦʚʽ ʷʢ ʫ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʫ ʧʽʜʛʨʫʧʘʭ ʥʝ ʚʧʣʠʚʘʣʘ 

ʥʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ. 

ʑʦʜʦ ʘʜʛʝʟʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ, ʪʦ ʨʽʚʝʥʴ ɯɸʊ ʫ ʭʚʦʨʠʭ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʋ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧ 1 ʪʘ 2 ʚʽʥ ʙʫʚ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ 

(ʨ > 0,05), ʧʨʠ ʮʴʦʤʫ ʚʠʱʠʤ ʟʘ ʧʦʢʘʟʥʠʢ ʫ ʟʜʦʨʦʚʠʭ ʦʩʽʙ. ʋ ʧʽʜʛʨʫʧʽ 2ɸ 

ʨʽʚʝʥʴ ɯɸʊ ʙʫʚ ʩʫʪʪʻʚʦ ʥʠʞʯʠʤ, ʥʽʞ ʫ ʧʽʜʛʨʫʧʽ 2ɹ (ʪʘʙʣ. 3.1). ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ ʚʠʥʠʢʘʶʪʴ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ï ʧʨʠ 

ʥʝʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ. ʇʨʦʪʝ ʥʘʚʽʪʴ ʧʨʠ ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʟʘ ʫʤʦʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʾ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʢʨʘʱʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ. 
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ʊʘʙʣʠʮʷ 3.1 

ʈʽʚʝʥʴ ɯɸʊ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ (%) 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ ʦʙʩʪʝʞʝʥʠʭ Med [25ï75 %] ʨ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

42,0 [32,0ï50,0] 

42,0 [26,0ï47,0] 

42,0 [32,0ï50,0] 

37,0 [26,0ï48,0] 

44,5 [37,0ï52,0] 

ʨ1-2 > 0,05 

ʨ2ɸ-2ɹ < 0,05 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n = 25) 27,0 [24,0ï32,0] 

ʨʦ-ʢ < 0,05 

ʨ1-ʢ < 0,05 

ʨ2-ʢ < 0,05 

ʨ2ɸ-ʢ < 0,05 

ʨ2ɹ-ʢ < 0,05 

ʇʨʠʤʽʪʢʠ: 

1. ʦ ï ʦʩʥʦʚʥʘ ʛʨʫʧʘ; 

2. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ; 

3. 1, 2, 2ɸ, 2ɹ ï ʚʽʜʧʦʚʽʜʥʽ ʧʽʜʛʨʫʧʠ ʭʚʦʨʠʭ. 

 

ɼʘʥʽ ʩʪʦʩʦʚʥʦ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 

3.2. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʪʫʧʽʥʴ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʘʥʽ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʚ ʮʽʣʦʤʫ, ʘʥʽ ʧʽʜʛʨʫʧ 1 ʪʘ 

2 ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʇʽʜʛʨʫʧʠ 1 ʪʘ 2 ʟʘ ʨʽʚʥʝʤ 

ʧʦʢʘʟʥʠʢʘ ʤʽʞ ʩʦʙʦʶ ʪʘʢʦʞ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ. ɺʪʽʤ, ʷʢʱʦ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ ʟʘ ʫʤʦʚ ʚʽʜʧʦʚʽʜʥʦ ʾʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ ʾ

ʪʝʨʘʧʽʾ (ʧʽʜʛʨʫʧʘ 2ɸ) ʧʦʢʘʟʥʠʢ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ, ʪʦ ʟʘ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʪʝʨʘʧʽʾ (ʧʽʜʛʨʫʧʘ 

2ɹ) ʚʽʥ ʙʫʚ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʟʘ ʩʪʫʧʽʥʴ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʷʢ ʭʚʦʨʠʭ 

ʧʽʜʛʨʫʧʠ 2ɸ, ʪʘʢ ʽ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 
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ʏʘʩ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ʪʘ ʧʽʜʛʨʫʧʘʭ 

ʦʙʩʪʝʞʝʥʠʭ ʙʫʚ ʽʜʝʥʪʠʯʥʠʤ (ʜʠʚ. ʪʘʙʣ. 3.2). ʆʩʪʘʥʥʻ ʜʦʟʚʦʣʠʣʦ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʯʘʩ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʥʝ 

ʟʘʣʝʞʠʪʴ ʘʥʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʭʨʦʥʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʘʥʽ ʚʽʜ 

ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʘʥʽ ʚʽʜ ʦʪʨʠʤʫʚʘʥʦʾ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ. 

ʊʘʙʣʠʮʷ 3.2 

ʇʦʢʘʟʥʠʢʠ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ʩʪʫʧʽʥʴ 

ʘʛʨʝʛʘʮʽʾ (%)  
ʯʘʩ ʘʛʨʝʛʘʮʽʾ (ʩ)  

ʰʚʠʜʢʽʩʪʴ 

ʘʛʨʝʛʘʮʽʾ (%/ʭʚ)  

ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n=90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

66,1 [52,9ï81,3] 

70,7 [54,5ï76,3] 

65,0 [52,9ï82,0] 

56,5 [50,9ï69,9] 

74,3 [59,7ï92,9] 

567,0 [500,0ï594,0] 

564,0 [508,0ï593,0] 

567,0 [484,0ï592,0] 

562,0 [462,0ï594,0] 

568,5 [507,5ï594,5] 

33,3 [17,6ï47,3] 

28,4 [12,4ï39,4] 

33,5 [19,6ï49,4] 

27,6 [15,6ï34,4] 

42,1 [25,6ï56,2] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
64,4 [54,3ï70,0] 523,0 [463,0ï583,0] 37,6 [26,2ï49,8] 

ʨ 

ʨʦ-ʢ > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ > 0,05 

ʨ2ɹ-ʢ < 0,05 

ʨ2ɸ-2ɹ < 0,05 

ʨʦ-ʢ > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ > 0,05 

ʨ2ɹ-ʢ > 0,05 

ʨ2ɸ-2ɹ > 0,05 

ʨʦ-ʢ > 0,05 

ʨ1-ʢ < 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ < 0,05 

ʨ2ɹ-ʢ > 0,05 

ʨ2ɸ-2ɹ < 0,05 

ʇʨʠʤʽʪʢʠ: 

1. ʦ ï ʦʩʥʦʚʥʘ ʛʨʫʧʘ; 

2. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ; 

3. 1, 2, 2ɸ, 2ɹ ï ʚʽʜʧʦʚʽʜʥʽ ʧʽʜʛʨʫʧʠ ʭʚʦʨʠʭ. 
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ʐʚʠʜʢʽʩʪʴ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ, ʚʠʨʘʞʝʥʘ ʫ 

ʚʽʜʩʦʪʢʘʭ ʟʘ ʭʚʠʣʠʥʫ, ʫ ʭʚʦʨʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʧʦʢʘʟʥʠʢʘ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʜʠʚ. ʪʘʙʣ. 3.2). ɺʪʽʤ, ʷʢʱʦ ʫ ʧʽʜʛʨʫʧʽ 1 ʧʦʢʘʟʥʠʢ ʙʫʚ 

ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ, ʪʦ ʫ ʧʽʜʛʨʫʧʽ 2 ï ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʘ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʤʘʶʯʠ ʣʠʰʝ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʫ 

ʧʽʜʛʨʫʧʘʭ 1 ʪʘ 2 ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʩʧʽʚʩʪʘʚʥʠʤʠ. ʋ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ 

ʭʚʦʨʦʙʠ ʧʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʤʝʜʠʢʘʤʝʥʪʦʟʥʽʡ ʪʝʨʘʧʽʾ (ʧʽʜʛʨʫʧʘ 

2ɸ) ʧʦʢʘʟʥʠʢ ʙʫʚ ʩʫʪʪʻʚʦ ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʷʢ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, 

ʪʘʢ ʽ ʧʽʜʛʨʫʧʠ 2ɹ. ʋ ʧʽʜʛʨʫʧʽ ʭʚʦʨʠʭ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ 

ʭʚʦʨʦʙʠ ʪʝʨʘʧʽʾ (ʧʽʜʛʨʫʧʘ 2ɹ) ʚʽʥ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʟʥʘʯʝʥʥʷ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʆʩʪʘʥʥʻ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʧʨʠ ʥʝʪʷʞʢʦʤʫ 

ʧʝʨʝʙʽʛʫ ʍʆɿʃ, ʘ ʪʘʢʦʞ ʭʦʯ ʽ ʧʨʠ ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ. ʇʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʜ̔ʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʝ ʟ ʪʨʠʚʘʣʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɯɻʂʉ [15, 37, 56, 117, 181]. 

ɸʥʘʣʽʟ ʟʤʽʥ ʫʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ 

ʩʚ̔ʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʘʤʝ ʭʚʦʨʽ ʟ ʪʷʞʢʠʤʠ ʚʝʥʪʠʣʷʮʽʡʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʷʢʽ 

ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥ ̫ʻ 

ʛʨʫʧʦʶ çʚʠʩʦʢʦʛʦ ʪʨʦʤʙʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫè, ʪʦʙʪʦ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʠʟʠʢ 

ʪʨʦʤʙʦʪʠʯʥʠʭ ʩʪʘʥʽʚ, ʪʨʦʤʙʦʟʽʚ ʪʘ ʽʥʬʘʨʢʪʽʚ ʦʨʛʘʥʽʚ [15, 54, 55, 105, 131]. 

ʇʨʠ ʨʦʟʧʦʜʽʣ ̔ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ (ʥʦʨʤʘʣʴʥʘ ʘʛʨʝʛʘʮʽʷ, ʛʽʧʦʘʛʨʝʛʘʮʽʷ, ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ) ʟ ɸɼʌ ʫ 

ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʘ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʢʨʦʚôʷʥʠʭ ʧʣʘʩʪʠʥʦʢ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʚʩʽʭ ʧʽʜʛʨʫʧʘʭ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ (ʪʘʙʣ. 

3.3). ʇʨʠ ʮʴʦʤʫ ʟʘ ʢʽʣʴʢʽʩʪʶ ʦʩʽʙ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʛʝʤʦʩʪʘʟʫ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʧʽʜʛʨʫʧʠ ʭʚʦʨʠʭ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʊʘʢ, ʫ ʪʨʝʪʠʥʠ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 1 ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ 

ʥʦʨʤʘʣʴʥʘ ʘʛʨʝʛʘʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ, ʤʘʡʞʝ ʫ ʧʦʣʦʚʠʥʠ ï 

ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ, ʘ ʫ ʧôʷʪʦʾ ʯʘʩʪʠʥʠ ï ʛʽʧʦʘʛʨʝʛʘʮʽʷ ʪʨʦʤʙʦʮʠʪʽʚ. ɹʽʣʴʰ ʷʢ 

ʧʦʣʦʚʠʥʘ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2 ʤʘʣʠ ʥʦʨʤʘʣʴʥʫ ʘʛʨʝʛʘʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ 
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ʪʨʦʤʙʦʮʠʪʽʚ, ʤʘʡʞʝ ʫ ʧʦʣʦʚʠʥʠ ʦʩʽʙ ʚʽʜʟʥʘʯʘʣʘʩʴ ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ 

ʪʨʦʤʙʦʮʠʪʽʚ, ʽ ʣʠʰʝ ʫ ʜʝʩʷʪʦʾ ʯʘʩʪʠʥʠ ï ʟʥʠʞʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʪʨʦʤʙʦʮʠʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʫ ʧʽʜʛʨʫʧʽ 2ɸ ʣʠʰʝ ʫ ʧôʷʪʦʾ ʯʘʩʪʠʥʠ ʭʚʦʨʠʭ ʙʫʣʘ 

ʚʠʷʚʣʝʥʘ ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ ʫ ʜʝʩʷʪʦʾ ʯʠʩʪʠʥʠ ï ʛʽʧʦʘʛʨʝʛʘʮʽʷ. ʋ 

ʧʽʜʛʨʫʧʽ 2ɹ ʫ ʜʝʩʷʪʦʾ ʯʘʩʪʠʥʠ ʭʚʦʨʠʭ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʛʽʧʦʘʛʨʝʛʘʮʽʷ 

ʪʨʦʤʙʦʮʠʪʽʚ, ʫ ʨʝʰʪʠ ï ʤʘʡʞʝ ʧʦʨʽʚʥʫ ʚʽʜʟʥʘʯʘʣʘʩʴ ʥʦʨʤʘʣʴʥʘ ʘʛʨʝʛʘʮʽʡʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ ʪʨʦʤʙʦʮʠʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʛʨʫʧʠ 2ɸ ʪʘ 2ɹ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʭʚʦʨʠʭ ʟ ʛʽʧʦ-, ʛʽʧʝʨ- ʪʘ ʥʦʨʤʘʣʴʥʦʶ ʘʛʨʝʛʘʮʽʡʥʦ  ʁ ʘʢʪʠʚʥʽʩʪʶ 

ʪʨʦʤʙʦʮʠʪʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʤʽʞ ʩʦʙʦʶ.  

 

ʊʘʙʣʠʮʷ 3.3 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ 

ʧʨʠ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʦʤʝʪʨʽʾ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʍʘʨʘʢʪʝʨ ʘʛʨʝʛʘʮʽʡʥʦ ʾʘʢʪʠʚʥʦʩʪ̔ ʪʨʦʤʙʦʮʠʪʽʚ 

ʛ̔ʧʦʘʛʨʝʛʘʮʽʷ ʥʦʨʤʘ ʛ̔ʧʝʨʘʛʨʝʛʘʮʽʷ 

ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ  

(n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

 

10 

4 

6 

2 

4 

 

11,1 Ñ3,3
*
 

19,0 Ñ8,6
*
 

8,7 Ñ 3,4
*
 

6,9 Ñ 4,7
*#

 

10,0Ñ4,7
*#

 

 

46 

8 

38 

21 

17 

 

51,1 Ñ 5,3
*
 

38,1 Ñ10,6
*
 

55,1 Ñ 6,0
*
 

72,4 Ñ 8,3
*#

 

42,5 Ñ 7,8
*#

 

 

34 

9 

25 

6 

19 

 

37,8 Ñ5,1
*
 

42,9 Ñ 10,8
*
 

36,2 Ñ 5,8
*
 

20,7 Ñ 7,5
*#

 

47,5 Ñ 7,9
*#

 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
0 0,0 Ñ 0,0 25 100,0 Ñ 0,0 0 0,0 Ñ 0,0 

ʇʨʠʤʽʪʢʠ: 

1.  * ï ʨ < 0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ; 

2.  # ï ʨ < 0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ 2ɸ ʪʘ 2ɹ. 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʧʝʨʰʦʾ 

(ʟʚʦʨʦʪʥʴʦʾ) ʬʘʟʠ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʢ ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʫ 
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ʩʪʘʙʽʣʴʥʫ ʬʘʟʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʫʩʪʨʽʯʘʪʁʴʩʷ ʙʽʣʴʰ ʷʢ ʫ ʪʨʝʪʠʥʠ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. ʇʨʠ ʮʴʦʤʫ ʫ ʭʚʦʨʠʭ ʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʷʢʽ 

ʦʪʨʠʤʫʶʪʴ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ, ʱʦ ʚʽʜʧʦʚʽʜʘ ̒ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʪʘ ʫ 

ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ, ʱʦ ʥʝ ʦʪʨʠʤʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʍʆɿʃ 

ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ, ʧʦʨʫʰʝʥʥʷ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʯʘʩʪʽʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʭʚʦʨʠʤʠ ʥʘ ʍʆɿʃ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ 

ʭʚʦʨʦʙʠ, ʦʪʨʠʤʫʶʯʠʤʠ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ.  

ʇʨʠ ʮʴʦʤʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ ʭʚʦʨʠʭ 

ʧʽʜʛʨʫʧʠ 1 ʨʽʚʝʥʴ ʆʌɺ1 ʭʦʯ ʽ ʚʽʜʧʦʚʽʜʘʚ ʥʝ ʪʷʞʢʦʤʫ ʧʦʨʫʰʝʥʥʶ 

ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ, ʧʨʦʪʝ, ʥʘʙʣʠʞʘʚʩʷ ʜʦ 50,0 % ʥʘʣʝʞʥ. (ʫ 14 

(66,7 %) ʭʚʦʨʠʭ ʨʽʚʝʥʴ ʆʌɺ1 ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 50,0 ʜʦ 80,0 % ʥʘʣʝʞʥ., 

ʪʘ ʣʠʰʝ ʫ 7 (33,3 %) ʭʚʦʨʠʭ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʙʫʚ ʚʠʰʠʤ ʟʘ 80,0 % ʥʘʣʝʞʥ.). 

ʊʘʢʦʞ ʫ ʧʽʜʛʨʫʧʽ 1 ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʦʩʪʦʚʽʨʥʠʡ ʩʠʣʴʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʷʢ ʆʌɺ1, ʪʘʢ ʽ ʟ ʚʠʨʘʟʥʽʩʪʶ ʟʘʜʠʰʢʠ ʟʘ ʰʢʘʣʦʶ ʄɼʈ ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʛʝʤʦʩʪʘʟʫ (ʨʠʩ 1.1). 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʮʽ ʜʘʥʽ ʚ ʨʘʤʢʘʭ ʧʝʨʩʦʥʽʬʽʢʘʮʽʾ ʪʝʨʘʧʽʾ ʍʆɿʃ ʤʦʞʥʘ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʙʽʣʴʰ ʨʘʥʥʻ ʧʨʠʟʥʘʯʝʥʥʷ ɯɻʂʉ ʥʘʚʽʪʴ ʭʚʦʨʠʤ ʟ ʥʝʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ, ʫ ʷʢʠʭ ʻ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ. 

ʋ ʜʝʩʷʪʦʾ ʯʘʩʪʠʥʠ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʪʘʢʦʞ ʨʦʟʚʠʚʘʶʪʴʩʷ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʽ 

ʧʦʨʫʰʝʥʥʷ; ʧʽʜʛʨʫʧʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʭʚʦʨʠʭ ʽʟ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, 

ʧʨʠ ʽʥʜʫʢʮʽʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ɸɼʌ,  ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ (ʨ > 0,05). 

ʗʢ ʚʽʜʦʤʦ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʦʩʦʙʣʠʚʦ ʪʠʭ, ʷʢʽ ʤʘʶʪʴ ʚʠʨʘʞʝʥʽ 

ʧʦʨʫʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ ʪʘ ʪʷʞʢʠʡ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ, ʯʝʨʝʟ 

ʟʥʠʞʝʥʥʷ ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʫ ʨʦʟʚʠʚʘʶʪʴʩʷ ʷʢ ʟʥʠʞʝʥʥʷ ʝʣʘʩʪʠʯʥʦʩʪʽ ʰʢʽʨʥʠʭ 

ʧʦʢʨʠʚʽʚ, ʪʘʢ ʽ ʩʪʦʥʰʝʥʥʷ ʾʭ ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ [180, 234]. ɺ ʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʫ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʜʦʩʠʪʴ ʯʘʩʪʠʤ ʷʚʠʱʝʤ ʻ ʜʨʽʙʥʽ ʩʠʥʮʽ ʪʘ ʧʽʜʰʢʽʨʥʽ 

ʢʨʦʚʦʚʠʣʠʚʠ. ʈʦʟʚʠʪʦʢ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ 

ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʙʽʣʴʰʝʥʥ ʁʯʘʩʪʦʪʠ ʪʘ ʚʠʨʘʟʥʦʩʪʽ ʟʘʟʥʘʯʝʥʠʭ ʟʤʽʥ, ʘ ʪʘʢʦʞ, 

ʪʨʠʚʘʣʦʩʪʽ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ. 
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ʈʠʩ. 1.1. ɼʘʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʱʦʜʦ ʨʽʚʥʽʚ ʆʌɺ1 (% ʥʘʣʝʞʥ.), 

ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʟʘ ʰʢʘʣʦʶ ʄɼʈ (ʙʘʣʠ) ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ. 

 

ʑʦʜʦ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ, ʨʽʚʥʽ ʫʩʽʭ ʧʦʢʘʟʥʠʢʽʚ 

ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ ʦʩʽʙ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʜʦʩʪʦʚʽʨʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʴ (ʪʘʙʣ. 3.4).  

ʂʨʽʤ ʪʦʛʦ, ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʫ ʭʚʦʨʠʭ ʷʢ ʧʽʜʛʨʫʧʠ 1, ʪʘʢ ʽ ʧʽʜʛʨʫʧʠ 2 

ʪʘʢʦʞ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʆʜʥʘʢ, ʷʢʱʦ ʫ 

ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʧʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʽʡ ʪʝʨʘʧʽʾ (ʧʽʜʛʨʫʧʘ 2ɸ) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ, ʪʦ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʧʨʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʽʡ ʪʝʨʘʧʽʾ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ (ʧʽʜʛʨʫʧʘ 2ɹ) ï 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʪʘ ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ. 
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ʊʘʙʣʠʮʷ 3.4 

ʇʦʢʘʟʥʠʢʠ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ʩʪʫʧʽʥʴ 

ʘʛʨʝʛʘʮʽʾ (%)  
ʯʘʩ ʘʛʨʝʛʘʮʽʾ (ʩ)  

ʰʚʠʜʢʽʩʪʴ 

ʘʛʨʝʛʘʮʽʾ (%/ʭʚ)  

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n = 90): 

- ʧ̔ ʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

 

68,7 [44,8ï83,4] 

67,4 [52,9ï80,9] 

68,7 [44,4ï83,4] 

51,3 [32,1ï72,4] 

80,4 [60,5ï88,0] 

 

549,0 [429,0ï587,0] 

537,0 [439,0ï578,0] 

553,0 [419,0ï595,0] 

549,0 [386,0ï595,0] 

553,0 [433,0ï594,0] 

 

47,0 [29,1ï63,8] 

46,0 [29,6ï59,2] 

47,2 [28,6ï63,6] 

33,2 [13,6ï50,0] 

57,1 [42,8ï69,6] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
66,8 [57,3ï68,1] 481,0 [419,0ï540,0] 46,4 [36,6ï57,2] 

ʨ 

ʨʦ-ʢ > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ > 0,05 

ʨ2ɹ-ʢ < 0,05 

ʨ2ɸ-2ɹ < 0,05 

ʨʦ-ʢ > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ > 0,05 

ʨ2ɹ-ʢ>0,05 

ʨ2ɸ-2ɹ > 0,05 

ʨʦ-ʢ > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ < 0,05 

ʨ2ɹ-ʢ<0,05 

ʨ2ɸ-2ɹ < 0,05 

ʇʨʠʤʽʪʢʠ: 

1. ʦ ï ʦʩʥʦʚʥʘ ʛʨʫʧʘ; 

2. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ; 

3. 1, 2, 2ɸ, 2ɹ ï ʚʽʜʧʦʚʽʜʥʽ ʧʽʜʛʨʫʧʠ ʭʚʦʨʠʭ. 

 

ʆʩʪʘʥʥʻ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʷʢʱʦ ʧʨʠ ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʘʣʝ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʽ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ, ʪʦ ʧʨʠ ʪʘʢʦʤʫ ʞ 

ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʘʣʝ ʧʨʠ ʥʝʚʽʜʧʦʚʽʜʥʽʡ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʽʡ ʪʝʨʘʧʽʾ ʘʛʨʝʛʘʮʽʡʥʘ ʘʢʪʠʚʥʩ̔ʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʟʤʽʥʶʻʪʴʩʷ ʫ ʙʽʢ 
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ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʽʚ ʜʨʫʛʦʾ (ʥʝʟʚʦʨʦʪʥʦɹʾ) ʬʘʟʠ 

ʘʛʨʝʛʘʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ. 

ʇʨʠ ʨʦʟʧʦʜʽʣ ̔ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʪʘ ʦʩʽʙ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (ʥʦʨʤʘʣʴʥʘ ʘʛʨʝʛʘʮʽʷ, 

ʛʽʧʦʘʛʨʝʛʘʮʽʷ, ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ) ʟ ʢʦʣʘʛʝʥʦʤ ʫ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʘ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, 

ʱʦ ̫ ʢ ʽ ʧʨʠ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʘʮʽʾ, ʧʦʨʫʰʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚôʷʥʠʭ ʧʣʘʩʪʠʥʦʢ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʚʩʽʭ ʧʽʜʛʨʫʧʘʭ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ ʽ ʪʘʢ ʩʘʤʦ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

(ʪʘʙʣ. 3.5). 

 

ʊʘʙʣʠʮʷ 3.5 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ 

ʧʨʠ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʦʤʝʪʨʽʾ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʍʘʨʘʢʪʝʨ ʘʛʨʝʛʘʮʽʡʥʦ ʾʘʢʪʠʚʥʦʩʪ̔ ʪʨʦʤʙʦʮʠʪʽʚ 

ʛ̔ʧʦʘʛʨʝʛʘʮʽʷ ʥʦʨʤʘ ʛ̔ʧʝʨʘʛʨʝʛʘʮʽʷ 

ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ  

(n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

 

20 

3 

17 

11 

6 

 

22,2 Ñ 4,4
*
 

14,3 Ñ 7,6
*
 

24,6 Ñ 5,2
*
 

38,0 Ñ 9,0
*#

 

15,0 Ñ 5,7
*#

 

 

28 

8 

20 

9 

11 

 

31,1 Ñ 4,9
*
 

38,1 Ñ 10,6
*
 

29,0 Ñ 5,5
*
 

31,0 Ñ 8,6
*#

 

27,5 Ñ 7,1
*#

 

 

42 

10 

32 

9 

23 

 

46,7 Ñ 5,3
*
 

47,6 Ñ 10,9
*
 

46,4 Ñ 6,0
*
 

31,0 Ñ 8,6
*#

 

57,5 Ñ 7,8
*#

 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
0 0,0 Ñ 0,0 25 100,0 Ñ 0,00 0 0,0 Ñ 0,0 

ʇʨʠʤʽʪʢʠ: 

1. * ï ʨ<0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ; 

2. # ï ʨ<0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ 2ɸ ʪʘ 2ɹ. 
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ʑʦʜʦ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʍʆɿʃ, ʫ ʧʽʜʛʨʫʧʽ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʪʷʞʢʦʩʪʽ 

ʭʚʦʨʦʙʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʶ ʪʝʨʘʧʽʻʶ (ʧʽʜʛʨʫʧʘ 2ɸ) ʨʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʙʫʚ 

ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʤ (ʧʦ ʪʨʝʪʠʥʽ ʭʚʦʨʠʭ), ʧʨʠ ʮʴʦʤʫ ʙʽʣʴʰʝ ʙʫʣʦ ʦʩʽʙ ʟ 

ʛʽʧʦʘʛʨʝʛʘʮʽʻʶ, ʘʥʽʞ ʟ ʥʦʨʤʘʣʴʥʦʶ ʘʙʦ ʧʽʜʚʠʱʝʥʦʶ ʘʛʨʝʛʘʮʽʻʶ ʪʨʦʤʙʦʮʠʪʽʚ. 

ʇʨʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʽʡ ʪʝʨʘʧʽʾ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʪʷʞʢʦʩʪʽ ʍʆɿʃ (ʧʽʜʛʨʫʧʘ 2ɹ) 

ʧʝʨʝʚʘʞʘʣʠ ʦʩʦʙʠ ʟ ʛʽʧʝʨʘʛʨʝʛʘʮʽʻʶ ï ʾʭ ʙʫʣʦ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ, ʟ 

ʛʽʧʦʘʛʨʝʛʘʮʽʻʶ ʞ ï ʫʩʴʦʛʦ 15,0 %. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʛʨʫʧʠ 2ɸ ʪʘ 2ɹ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʭʚʦʨʠʭ ʟ ʛʽʧʦ-, ʛʽʧʝʨ- ʪʘ ʥʦʨʤʘʣʴʥʦʶ ʘʛʨʝʛʘʮʽʡʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʪʨʦʤʙʦʮʠʪʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʤʽʞ ʩʦʙʦʶ (ʜʠʚ. ʪʘʙʣ. 

3.5). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʢ ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʻ ʦʜʥʠʤ ʽʟ ʚʘʛʦʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ ʫ ʩʪʘʙʽʣʴʥʫ ʬʘʟʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʎʽ ʧʦʨʫʰʝʥʥʷ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʙʽʣʴʰ ʷʢ ʫ ʪʨʝʪʠʥʠ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʽ ʣʽʪʝʨʘʪʫʨʥʠʤ ʜʞʝʨʝʣʘʤ 

[74, 89, 107].  

ɻʽʧʦʘʛʨʝʛʘʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʝʟʚʦʨʦʪʥʦʾ ʬʘʟʠ 

ʘʛʨʝʛʘʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ ʧʝʨʝʚʘʞʥʦ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʷʢʽ ʦʪʨʠʤʫʶʪʴ 

ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʤʠ ʷʢ ʽ 

ʟ ʚʠʩʥʘʞʝʥʥʷʤ ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ [57, 139, 236], ʪʘʢ ʽ ʟ 

ʪʨʠʚʘʣʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɯɻʂʉ [56, 163, 180, 181].  

ʅʘʤʠ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʦʩʪʦʚʽʨʥʠʡ ʧʨʷʤʠʡ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʨʽʚʥʷ ɯɸʊ ʟ̔ ʩʪʫʧʝʥʷʤʠ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʟ ʦʙʦʤʘ 

ʽʥʜʫʢʪʦʨʘʤʠ ʘʛʨʝʛʘʮʽʾ ʪʘ ʟ̔ ʰʚʠʜʢʽʩʪʶ ʘʛʨʝʛʘʮʽʾ, ʽʥʜʫʢʦʚʘʥʦʾ ʢʦʣʘʛʝʥʦʤ, ʘ 

ʪʘʢʦʞ ʩʣʘʙʢʠʡ ʧʨʷʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʟ ʰʚʠʜʢʽʩʪʶ ʘʛʨʝʛʘʮʽʾ, 

ʽʥʜʫʢʦʚʘʥʦʾ ɸɼʌ (ʪʘʙʣ. 3.6, ʨʠʩ. 3.1).  

ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ɯɸʊ ʻ ʙʽʣʴʰ ʣʝʛʢʦʶ ʫ ʪʝʭʥʽʯʥʦʤʫ ʚʠʢʦʥʘʥʥʽ 

ʤʝʪʦʜʠʢʦʶ, ʷʢʘ ʥʝ ʚʠʤʘʛʘʻ ʩʧʝʮʽʘʣʴʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʨʦʛʠʭ ʨʝʘʢʪʠʚʽʚ ʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʻ 
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ʥʝʜʦʩʪʫʧʥʠʤʠ ʫ ʙʽʣʴʰʦʩʪʽ ʣʘʙʦʨʘʪʦʨʽʡ ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ. 

ʆʩʪʘʥʥʻ ʨʝʛʣʘʤʝʥʪʫʻ ʤʦʞʣʠʚʽʩʪʴ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʢʣʶʯʝʥʥʷ ʧʨʦ ʘʛʨʝʛʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʟʘʢʣʘʜʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. 

 

ʊʘʙʣʠʮʷ 3.6 

ɺʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ɯɸʊ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʜʫʢʦʚʘʥʦʾ 

ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʇʦʢʘʟʥʠʢʠ 

ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʨʽʚʥʷ ɯɸʊ 

ʟ ʧʦʢʘʟʥʠʢʘʤʠ ɸɼʌ-

ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ 

ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʣʘʛʝʥ-

ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ 

ɟ ʨ ɟ p 

ʇʘʨʘʤʝʪʨʠ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ: 

- ʩʪʫʧʽʥʴ (%) 

- ʯʘʩ (ʩ) 

- ʰʚʠʜʢʽʩʪʴ (%/ʭʚ) 

 

 

0,651 

0,108 

0,227 

 

 

< 0,05 

> 0,05 

< 0,05 

 

 

0,683 

0,027 

0,554 

 

 

< 0,05 

> 0,05 

< 0,05 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ROC-ʘʥʘʣʽʟʫ ʧʨʦʚʦʜʠʣʦʩʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ɯɸʊ ʱʦʜʦ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʽʥʜʫʢʦʚʘʥʦʾ 

ɸɼʌ ʪʘ ʢʦʣʘʛʝʥʦʤ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (ʨʠʩ. 3.2). ɸʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʚ 

ʮʽʣʦʤʫ ʫ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʷʢʦʛʦ ʩʝʨʝʜ ʫʩʽʭ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ 

ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʪʘ ʙʝʟ ʧʦʨʫʰʝʥʴ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥ ʘʛʨʝʛʘʮʽʾ (ʛʽʧʝʨ-, ʛʽʧʦʘʛʨʝʛʘʮʽʷ 

ʪʨʦʤʙʦʮʠʪʽʚ). 
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ʈʠʩ. 3.1. ɼʽʘʛʨʘʤʠ ʨʦʟʩʽʶʚʘʥʥʷ ʜʣʷ ʜʚʦʭ ʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ: ʧʦ ʦʩʽ ʍ ï ɯɸʊ, ʧʦ ʦʩʽ Y ï ʧʦʢʘʟʥʠʢʠ ʘʛʨʝʛʘʮʽʾ, 

ʽʥʜʫʢʦʚʘʥʦʾ ɸɼʌ ʪʘ ʢʦʣʘʛʝʥʦʤ (ʩʪʫʧʽʥʴ (%), ʯʘʩ (ʩ), ʰʚʠʜʢʽʩʪʴ (%/ʭʚ)
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ʈʠʩ. 3.2. ROC-ʢʨʠʚʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʟ 

ʽʥʜʫʢʦʚʘʥʦʾ ɸɼʌ ʪʘ ʢʦʣʘʛʝʥʦʤ ʟʘ ʨʽʚʥʝʤ ɯɸʊ 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʣʦʱʽ ʧʽʜ ROC-ʢʨʠʚʠʤʠ ʧʦʙʫʜʦʚʘʥʠʤʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ɯɸʊ ʟ ʦʙʦʤʘ ʽʥʜʫʢʪʦʨʘʤʠ ʘʛʨʝʛʘʮʽʾ ʫ ʚʠʧʘʜʢʘʭ ʷʢ ʛʽʧʝʨ- ʪʘʢ ʽ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʠʭ 

ʧʦʨʫʰʝʥʴ ʙʫʣʠ ʙʽʣʴʰʽ ʟʘ 0,7 ʪʘ ʜʦʩʷʛʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʨʽʚʥʷ 

(ʨÒ0,001) (ʪʘʙʣ. 3.7).  

ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ɸɼʌ ʪʘ ʢʦʣʘʛʝʥʦʤ ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʘʮʽʾ 

ʦʧʪʠʤʘʣʴʥʘ ʪʦʯʢʘ ʚʽʜʩʽʢʘʥʥʷ ɯɸʊ, ʷʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʷʢʦʩʪʽ 

ʢʨʠʪʠʯʥʦʛʦ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ 

ʩʢʣʘ > 41,0 %. ʊʦʜʽ ʷʢ, ʜʣʷ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʦʧʪʠʤʘʣʴʥʘ ʪʦʯʢʘ 

ʚʽʜʩʽʢʘʥʥʷ ʨʽʚʥʷ ɯɸʊ ʩʢʣʘʣʘ Ò 28,0 % (ʜʠʚ. ʪʘʙʣ. 3.7, ʨʠʩ. 3.3). 

ʆʧʝʨʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʯʫʪʣʠʚʽʩʪʴ, ʩʧʝʮʠʬʽʯʥʽʩʪʴ, AUC) ʚʠʷʚʣʝʥʽ 

ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʟʘ ʨʽʚʥʝʤ ɯɸʊ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʷʢ 

ʚʽʜʤʽʥʥʫ ʜʣʷ ʦʙʦʭ ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ. ʇʨʠ ʟʥʘʯʝʥʥʷ ɯɸʊ ʫ ʭʚʦʨʦʛʦ ʥʘ ʍʆɿʃ 

ʧʦʥʘʜ 41,0 % ʣʽʢʘʨ ʤʦʞʝ ʢʦʥʩʪʘʪʫʚʘʪʠ ʛʽʧʝʨʘʛʨʝʛʘʮʽʶ ʪʨʦʤʙʦʮʠʪʽʚ. 
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ʊʘʙʣʠʮʷ 3.7 

ʆʧʝʨʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʜʘʥʠʤʠ ROC ʘʥʘʣʽʟʫ ʱʦʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʦʨʫʰʝʥʴ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʽʥʜʫʢʦʚʘʥʦʾ ɸɼʌ ʪʘ ʢʦʣʘʛʝʥʦʤ  

 

ʇʦʢʘʟʥʠʢʠ 
ʍʘʨʘʢʪʝʨ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ 

ʛʽʧʦʘʛʨʝʛʘʮʽʷ ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ 

AUC 0,779 0,943 

SE 0,0576 0,0268 

95 % ʉɯ AUC 0,679 ï 0,860 0,873 ï 0,981 

Se 47,83 93,33 

Sʨ 88,06 91,11 

Optimal cut-off point, % Ò28 >41 

ʨ <0,001 <0,001 

ʇʨʠʤʽʪʢʠ: 

1. AUC (Area Under Curve) ï ʧʣʦʱʘ ʧʽʜ ROC-ʢʨʠʚʦʶ; 

2. SE (Standard Error) ï ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ; 

3. ʉɯ (Confidence interval) ï ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ; 

4. Se (Sensitivity) ï ʯʫʪʣʠʚʽʩʪʴ; 

5. Sʨ (Specificity) ï ʩʧʝʮʠʬʽʯʥʽʩʪʴ; 

6. Optimal cut-off point ï  ʦʧʪʠʤʘʣʴʥʘ ʪʦʯʢʘ ʚʽʜʩʽʢʘʥʥʷ. 

 

ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʽʧʦʧʦʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʚʠʟʥʘʯʝʥʥʷ ɯɸʊ ʤʘʻ 

ʧʨʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʽʡ ʩʧʝʮʠʬʽʯʥʦʩʪʽ, ʥʠʟʴʢʫ ʯʫʪʣʠʚʽʩʪʴ. ɺʠʩʦʢʘ 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʪʝʩʪ ʥʝ ʚʽʜʥʦʩʠʪʴ ʟʜʦʨʦʚʠʭ ʜʦ 

ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ. ʆʜʥʘʢ ʡʦʛʦ ʥʠʟʴʢʘ ʯʫʪʣʠʚʽʩʪʴ ʜʘʩʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʭʠʙʥʦ 

ʥʝʛʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [19]. ʊʦʤʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʣʽʢʘʨ ʧʦʚʠʥʝʥ 

ʧʨʠʜʽʣʷʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʽ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʠʭ 

ʧʦʨʫʰʝʥʴ. 
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ʈʠʩ. 3.3. ʆʧʪʠʤʘʣʴʥʘ ʪʦʯʢʘ ʚʽʜʩʽʢʘʥʥʷ ɯɸʊ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʫʪʪʻʚʠʭ 

ʧʦʨʫʰʝʥʴ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ,  ʽʥʜʫʢʦʚʘʥʠʭ ɸɼʌ ʪʘ ʢʦʣʘʛʝʥʦʤ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʥʘʯʝʥ ɹ ɯɸʊ ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʚʨʘʭʦʚʫʶʯʠ 

ʘʩʠʤʝʪʨʠʯʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘʷʚʥʠʭ ʜʘʥʠʭ, ʧʨʦʚʦʜʠʣʦʩʴ ʥʝʣʽʥʽʡʥʝ ʙʘʛʘʪʦʚʠʤʽʨʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʫʣʶ çSTATISTICA 

Advanced Linear/Non-Linear Modelsè (ʤʦʜʫʣʶ ʧʨʦʜʫʢʪʫ çSTATISTICA 6.1è, 

çStatSoftInc.è, ʩʝʨʽʡʥʠʡ ˉAGAR909E415822FA) [111, 133, 134]. 

ʇʦʙʫʜʦʚʘ ʜʽʘʛʨʘʤ ʨʦʟʩʽʶʚʘʥʥʷ ʜʣʷ ɯɸʊ  ̔ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ 

(ʜʠʚ. ʨʠʩ. 3.2) ʪʘ ʘʥʘʣʽʟ ʧʦʣʽʚ ʢʦʨʝʣʷʮʽʾ ʜʦʟʚʦʣʠʣʠ ʩʬʦʨʤʫʣʶʚʘʪʠ ʛʽʧʦʪʝʟʫ 

ʧʨʦ ʥʝʣʽʥʽʡʥʫ ʬʦʨʤʫ ʟʚôʷʟʢʽʚ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʝʜʥʴʦʛʦ (ʟʘʛʘʣʴʥʦʛʦ) ʢʦʝʬʽʮʽʻʥʪʘ ʝʣʘʩʪʠʯʥʦʩʪʽ (ɽ) 

ʧʨʦʚʦʜʠʣʘʩʷ ʧʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʩʠʣʠ ʟʚôʷʟʢʫ ʬʘʢʪʦʨʘ ʟ ʨʝʟʫʣʴʪʘʪʦʤ, ʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ F-ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ ʦʮʽʥʶʚʘʣʘʩʷ ʩʪʘʪʠʩʪʠʯʥʘ ʥʘʜʽʡʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʛʨʝʩʠʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʘ ʧʦʢʘʟʥʠʢʦʤ ʩʝʨʝʜʥʴʦʾ ʧʦʤʠʣʢʠ 

ʘʧʨʦʢʩʠʤʘʮʽʾ (ᾆ) ʚʠʟʥʘʯʘʣʘʩ ɹ ʷʢʽʩʪʴ ʨʽʚʥʷʥʴ. ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʯʝʥʥʷ 

ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʙʫʣʠ ʚʠʙʨʘʥʽ ʢʨʘʱʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ. 

ɸʥʘʣʽʟ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ 

ʪʘ ɯɸʊ ʚʠʷʚʠʚ ʥʘʷʚʥʽʩʪʴ ʥʝʣʽʥʽʡʥʦʛʦ ʩʪʫʧʝʥʝʚʦʛʦ (ʧʝʨʝʚʘʞʥʦ ʢʫʙʽʯʥʦʛʦ) 
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ʨʝʛʨʝʩʽʡʥʦʛʦ ʟʚôʷʟʢʫ, ʱʦ ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʽʘʣʴʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʨʝʛʨʝʩʽʾ 

ʪʠʧʫ: 

+ , ʜʝ 

 

Y ï ʨʝʟʫʣʴʪʫʶʯʠʡ ʧʦʢʘʟʥʠʢ (ʦʢʨʝʤʠʡ ʧʦʢʘʟʥʠʢ ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ); 

b ï ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ (ʪʦʙʪʦ ʢʦʥʩʪʘʥʪʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ); 

x ï ʧʨʝʜʠʢʪʦʨʥʘ ʟʤʽʥʥʘ (ɯɸʊ). 

ʅʝʣʽʥʽʡʥʠʡ ʩʪʫʧʝʥʝʚʠʡ (ʧʝʨʝʚʘʞʥʦ ʢʫʙʽʯʥʠʡ) ʚʟʘʻʤʦʟʚôʷʟʦʢ ʙʫʚ 

ʚʠʷʚʣʝʥʠʡ ʤʽʞ ʨʽʚʥʝʤ ɯɸʊ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ 

(ʪʘʙʣ. 3.8). 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʥʝʙʘʞʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ 

ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʫ ʦʟʥʘʢʫ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʢʦʣʠ 

ʽʩʥʫʻ ʨʽʟʥʠʮʷ ʦʜʠʥʠʮʴ ʚʠʤʽʨʫ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʽ ʬʘʢʪʦʨʥʦʾ ʦʟʥʘʢʠ. 

ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʙʫʣʠ ʦʙʯʠʩʣʝʥʽ ʙʝʪʘ-ʢʦʝʬʽʮʽʻʥʪʠ (ɓ). ɹʝʪʘ-ʢʦʝʬʽʮʽʻʥʪ ʧʦʢʘʟʫʻ, 

ʥʘ ʷʢʫ ʯʘʩʪʢʫ ʚʝʣʠʯʠʥʠ ʩʚʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ 

ʟʤʽʥʠʪʴʩʷ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʾ ʦʟʥʘʢʠ ʧʨʠ ʟʤʽʥʽ ʬʘʢʪʦʨʥʦʾ 

ʦʟʥʘʢʠ ʥʘ ʚʝʣʠʯʠʥʫ ʡʦʛʦ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʧʨʠ 

ʬʽʢʩʦʚʘʥʦʤʫ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʨʽʚʥʽ ʟʥʘʯʝʥʥ ̫ʽʥʰʠʭ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ.  

ʊʦʙʪʦ ʟʙʽʣʴʰʝʥʥʷ X (ɯɸʊ) ʥʘ ʚʝʣʠʯʠʥʫ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ Y ʜʣʷ ʩʪʫʧʝʥʷ ʘʛʨʝʛʘʮʽʾ, ʽʥʜʫʢʦʚʘʥʦʾ 

ɸɼʌ, ʥʘ 59,7 %, ʜʣʷ ʯʘʩʫ ʘʛʨʝʛʘʮʽʾ, ʽʥʜʫʢʦʚʘʥʦʾ ɸɼʌ, ï ʥʘ 3,9 %, ʜʣʷ 

ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʮʽʾ, ʽʥʜʫʢʦʚʘʥʦʾ ɸɼʌ, ï ʥʘ 22,1 %; ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʘʛʨʝʛʘʮʽʾ, ʽʥʜʫʢʦʚʘʥʦʾ ʢʦʣʘʛʝʥʦʤ, ï ʥʘ 63,1, 44,0 ʪʘ 60,9 % 

ʚʽʜʧʦʚʽʜʥʦ. ʈʝʰʪʫ ʚʠʧʘʜʢʽʚ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ (Y), ʱʦ ʥʝ 

ʦʧʠʩʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤʠ ʨʝʛʨʝʩʽʾ, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʧʣʠʚʦʤ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʛʝʤʦʩʪʘʟʫ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʥʝ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʫ ʤʦʜʝʣʽ, ʪʘ ʧʦʤʠʣʢʘʤʠ 

ʩʧʝʮʠʬʽʢʘʮʽʾ. ʆʪʞʝ, ʪʦʯʥʽʩʪʴ ʧʽʜʙʦʨʫ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ. 
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ʊʘʙʣʠʮʷ 3.8 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ ʟ ɸɼʌ ʪʘ ʢʦʣʘʛʝʥʦʤ (ʫ) 

ʚʽʜ ɯɸʊ (ʭ) ʫ ʚʠʛʣʷʜʽ ʩʪʫʧʝʥʝʚʦʾ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ 

ʫ ʈʽʚʥʷʥʥʷ ʩʪʫʧʝʥʝʚʦʾ ʨʝʛʨʝʩʽʾ 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ 

ʢʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ 

(R
2
) 

ʙʝʪʘ-

ʢʦʝʬʽʮʽʻʥʪ 

(ɓ) 

ʩʝʨʝʜʥʷ 

ʧʦʤʠʣʢʘ 

ʘʧʨʦʢʩʠʤʘʮʽʾ 

(ᾆ) 

F-ʢʨʠʪʝʨʽʡ 

ʌʽʰʝʨʘ (ʨ) 

ɸɼʌ, 

ʩʪʫʧʽʥʴ (%) 
y = 0,0009 * x

3 
ï 0,0925 * x

2 
+ 4,1235 * x ï 7,8882 (1) 0,5968 0,784 6,23 

F=35,05 

(ʨ<0,05) 

ɸɼʌ, 

ʯʘʩ (ʩ) 

y = 0,0012 * x
3 
ï 0,1555 * x

2 
+ 5,9656 * x ï 503,4594 

(2) 
0,0387 0,08 11,23 

F=0,14 

(ʨ>0,05) 

ɸɼʌ, 

ʰʚʠʜʢʽʩʪʴ 

(%/ʭʚ) 

y = 0,0179 * x
2 
+ 1,02 * x + 42,7766 (3) 0,2214 0,505 5,53 

F=7,54 

(ʨ<0,05) 

ʂʦʣʘʛʝʥ, 

ʩʪʫʧʽʥʴ (%) 

y = 0,0008 * x
3 
ï 0,0897 * x

2 
+ 4,2584 * x ï 14,7559 

(4) 
0,6305 0,804 6,69 

F=40,25 

(ʨ<0,05) 

ʂʦʣʘʛʝʥ, 

ʯʘʩ (ʩ) 

y = ï 0,0004 * x
3 
ï 0,0674 * x

2 
ï 3,6512 * x + 

619,4823 (5) 
0,4402 0,682 8,24 

F=19,08 

(ʨ<0,05) 

ʂʦʣʘʛʝʥ, 

ʰʚʠʜʢʽʩʪʴ 

(%/ʭʚ) 

y = 0,0006 * x
3 
ï 0,0446 * x

2 
+ 1,7929 * x + 4,3581 (6) 0,6092 0,791 6,89 

F=36,85 

(ʨ<0,05) 
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ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (R
2
) ʜʣʷ ʥʝʣʽʥʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʷʢ 

ʯʘʩʪʢʘ ʜʠʩʧʝʨʩʽʾ ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʨʦʟʛʣʷʥʫʪʦʶ ʤʦʜʝʣʣʶ 

(ʨʽʚʥʷʥʥʷʤʠ ʨʝʛʨʝʩʽʾ), ʪʘ ʙʫʚ ʚʠʨʘʞʝʥʠʡ ʫ ʚʽʜʩʦʪʢʘʭ [133, 134]. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (R
2
) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʩʫʪʪʻʚʦʩʪʽ 

ʨʽʚʥʷʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʚ ʮʽʣʦʤʫ. ʇʝʨʝʚʽʨʢʘ ʟʥʘʯʫʱʦʩʪʽ ʤʦʜʝʣʽ ʨʝʛʨʝʩʽʾ 

ʧʨʦʚʦʜʠʣʘʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ F-ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪɹ ʩʷ 

ʟʤʽʥʘʤʠ ʩʝʨʝʜʥʴʦʾ ʚʝʣʠʯʠʥʠ ʨʽʚʥʷ ɯɸʊ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʨʽʚʥʽʚ ʧʘʨʘʤʝʪʨʽʚ 

ʘʛʨʝʛʘʮʽʾ. ɿʛʽʜʥʦ ʟ F-ʢʨʠʪʝʨʽʻʤ ʤʦʜʝʣʴ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʥʘʯʫʱʦʶ (ʨ < 0,05) ʟʘ 

ʫʩʽʤʘ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʨʽʤ ʨʽʚʥʷʥʥʷ 2 (ɯɸʊ (%) ʟ ʯʘʩʦʤ ʘʛʨʝʛʘʮʽʾ (ʩ), 

ʽʥʜʫʢʦʚʘʥʦʾ ɸɼʌ (ʨ = 0,71)) (ʜʠʚ. ʪʘʙʣ. 3.8). 

ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʝʜʥʴʦʾ ʧʦʤʠʣʢʠ 

ʘʧʨʦʢʩʠʤʘʮʽʾ (ʩʝʨʝʜʥʴʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʚʽʜ ʬʘʢʪʠʯʥʠʭ) 

ʧʦʢʘʟʘʣʘ, ʱʦ ʫ ʚʩʽʭ ʨʽʚʥʷʥʥʷʭ, ʢʨʽʤ ʤʦʜʝʣʝʡ ʟ ʯʘʩʦʤ ʘʛʨʝʛʘʮʽʾ, ʽʥʜʫʢʦʚʘʥʦʾ 

ɸɼʌ (ʨʽʚʥʷʥʥʷ 2) ʪʘ ʢʦʣʘʛʝʥʦʤ (ʨʽʚʥʷʥʥʷ 4), ʧʦʤʠʣʢʘ ʘʧʨʦʢʩʠʤʘʮʽʾ ʫ ʤʝʞʘʭ 

5ï7 % (ʨʠʩ. 3.4). ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʘʜʝʢʚʘʪʥʠʡ ʧʽʜʙʽʨ ʨʽʚʥʷʥʥʷ 

ʨʝʛʨʝʩʽʾ ʜʣʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʋ ʩʝʨʝʜʥʴʦʤʫ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʽʜ ʬʘʢʪʠʯʥʠʭ ʥʘ 

5,53 õ 11,23 %, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʽʘʛʨʘʤʘʤʠ ʨʦʟʩʽʶʚʘʥʥʷ ʤʽʞ 

ʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ ʽ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ. 

ʆʩʢʽʣʴʢʠ ʩʝʨʝʜʥʷ ʧʦʤʠʣʢʘ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʣʷ ʯʘʩʫ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸɼʌ ʪʘ ʢʦʣʘʛʝʥʫ ʫ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʽʚ ʙʽʣʴʰʘ ʟʘ 7 %, ʪʦ 

ʨʽʚʥʷʥʥʷ 2 ʽ 5 ʥʝ ʙʘʞʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʷʢʦʩʪʽ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ. ɺ 

ʪʦʡ ʞʝ ʯʘʩ ʨʽʚʥʷʥʥʷ 1, 3, 4 ʪʘ 6 ʮʽʣʢʦʤ ʘʜʝʢʚʘʪʥʦ ʤʦʞʫʪʴ ʩʧʨʦʛʥʦʟʫʚʘʪʠ 

ʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʪʘ ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʮʽʾ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɸɼʌ ʽ ʢʦʣʘʛʝʥʫ ʫ 

ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ɯɸʊ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʫʰʝʥʥʷ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ 

ʜʦʩʠʪʴ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ ʤʦʞʣʠʚʦʩʪʝʡ ʜʦʩʪʫʧʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʚʘʨʽʘʥʪʽʚ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʮʠʭ ʧʦʨʫʰʝʥʴ ʚʞʝ ʥʘ ʨʘʥʥʽʭ (ʜʦʢʣʽʥʽʯʥʠʭ) ʩʪʘʜʽʷʭ ʧʝʨʝʙʽʛʫ 
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ʭʚʦʨʦʙʠ ʪʘ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʢʦʨʝʢʮʽʾ ʜʠʩʙʘʣʘʥʩʫ ʮʽʻʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ. 

 

 

ʈʠʩ. 3.4. ɼʽʘʛʨʘʤʠ ʨʦʟʩʽʶʚʘʥʥʷ ʤʽʞ ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ (predicted values) ʽ 

ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ (observed values) ʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ (95 % ï 

ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ) 

ʇʨʠʤʽʪʢʠ: 

1. predicted vs. 1 ï ʩʪʫʧʽʥʴ  ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ (%); 

2. predicted vs. 2 ï ʯʘʩ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ (ʩ); 

3. predicted vs. 3 ï ʰʚʠʜʢʽʩʪʴ  ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ (%/ʭʚ); 

4. predicted vs. 4 ï ʩʪʫʧʽʥʴ  ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ (%); 

5. predicted vs. 5 ï ʯʘʩ  ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ (ʩ); 

6. predicted vs. 6 ï ʰʚʠʜʢʽʩʪʴ  ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ (%/ʭʚ). 
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Dependent variable: ɯɸʊ
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Predicted vs. 3

Dependent variable: ɯɸʊ

26

28

30

32

34

36

38

40

42

44

46

48

Predicted Values

20

25

30

35

40

45

50

55

60

O
b
s
e
rv

e
d
 V

a
lu

e
s

Predicted vs. 4

Dependent variable: ɯɸʊ
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Predicted vs.  5

Dependent variable: ɯɸʊ
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Predicted vs. 6

Dependent variable: ɯɸʊ
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3.2. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ ʨʽʟʥʠʭ ʩʪʫʧʝʥʽʚ ʪʷʞʢʦʩʪʽ 

 

ʋ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʨ̔ ʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ 

ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ (ʇɯ, ʇɺ ʪʘ ʄʅɺ) ʙʫʣʠ ʧʦʨʫʰʝʥʠʤʠ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ 

ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ, ʧʨʠ ʮʴʦʤʫ ʫ ʧʽʜʛʨʫʧʘʭ 1 ʪʘ 2 ʚʦʥʠ ʙʫʣʠ 

ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤʠ, ʪʦʙʪʦ ʥʝ ʙʫʣʠ ʧʦʚôʷʟʘʥʠʤʠ ʟ ʪʷʞʢʩ̔ʪʶ ʧʝʨʝʙʽʛʫ 

ʭʚʦʨʦʙʠ (ʪʘʙʣ. 3.9). 

ʋ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʪʨʠʤʫʚʘʥʦʾ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ ʨʽʚʥʽ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʠ ʨʽʟʥʠʤʠ: ʧʨʠ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʣʽʢʫʚʘʥʥʽ (ʧʽʜʛʨʫʧʘ 2ɸ) ʚʦʥʠ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ 

ʚʽʜ ʟʥʘʯʝʥʴ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʪʦʜʽ ʷʢ ʧʨʠ ʣʽʢʫʚʘʥʥʽ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʣʦ 

ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ (ʧʽʜʛʨʫʧʘ 2ɹ) ï ʙʫʣʠ ʧʦʨʫʰʝʥʠʤʠ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ 

ʧʦʨʽʚʥʷʥʦ ʷʢ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʪʘʢ ʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʽʜʛʨʫʧʠ 

2ɸ (ʜʠʚ. ʪʘʙʣ. 3.9).  

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʟʦʚʥʽʰʥʴʦʛʦ 

ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʚʠʥʠʢʘʶʪʴ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ 

ʬʦʨʤʫʚʘʥʥʷ ʍʆɿʃ. ʇʨʠ ʮʴʦʤʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ, ʡʤʦʚʽʨʥʦ, ʩʧʨʠʷʻ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ 

ʥʘ ʨʽʚʥʽ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ.  

ɿʨʝʰʪʦʶ ʧʦʻʜʥʘʥʥʷ ʦʙʩʪʨʫʢʪʠʚʥʦʾ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, 

ʘʨʪʝʨʽʘʣʴʥʦʾ ʣʝʛʝʥʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʪʘ ʛʽʧʝʨʚôʷʟʢʦʩʪʽ ʢʨʦʚʽ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ 

ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʽʰʝʤʽʯʥʦʾ ʭʚʦʨʦʙʠ ʩʝʨʮʷ ʪʘ/ʘʙʦ 

ʪʨʦʤʙʦʝʤʙʦʣʽʾ ʣʝʛʝʥʝʚʦʾ ʘʨʪʝʨʽʾ, ʯʝʨʝʟ ʚʠʚʽʣʴʥʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʘʮʽʾ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʘ 

ʧʦʛʣʠʙʣʝʥʥʶ ʡʦʛʦ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ. 

ʆʩʢʽʣʴʢʠ ʧʦʨʫʰʝʥʥʷ ʩʘʤʝ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʻ ʙʽʣʴʰ 

ʯʘʩʪʦʶ ʧʨʠʯʠʥʦʶ ʫʪʚʦʨʝʥʥʷ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʭʚʦʨʠʭ, ʥʘʜʪʦ 

ʚʘʞʣʠʚʠʤ ʻ ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʮʠʭ ʟʤʽʥʶ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʾʭ ʢʦʨʝʢʮʽʾ ʟʘʜʣʷ 
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ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʟʘʛʨʦʟʣʠʚʠʭ ʜʣʷ ʞʠʪʪʷ ʧʘʮʽʻʥʪʘ ʥʘʩʣʽʜʢʽʚ, ʷʢ 

ʊɽʃɸ, ʪʨʦʤʙʦʟ ʪʦʱʦ. 

 

ʊʘʙʣʠʮʷ 3.9 

ʇʦʢʘʟʥʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ  

ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ʇɯ (%) ʇɺ ʄʅɺ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n = 90): 

- ʧʽʜʛʨʫʧʘ1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

 

106,5 [99,0ï112,0] 

108,0 [102,0ï115,0] 

105,0 [98,0ï111,0] 

99,0 [95,0ï103,0] 

109,0 [107,0ï117,0] 

 

0,94 [0,89ï1,01] 

0,93 [0,87ï0,98] 

0,95 [0,90ï1,01] 

1,01 [0,97ï1,05] 

0,92 [0,85ï0,93] 

 

0,93 [0,87ï1,02] 

0,92 [0,85ï0,97] 

0,94 [0,88ï1,02] 

1,02 [0,96ï1,06] 

0,90 [0,82ï0,92] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
97,0 [96,0ï99,0] 1,03 [1,01ï1,04] 1,04 [1,02ï1,06] 

ʨ 

ʨʦ-ʢ < 0,05 

ʨ1-ʢ < 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ > 0,05 

ʨ2ɹ-ʢ < 0,05 

ʨ2ɸ-2ɹ < 0,05 

ʨʦ-ʢ < 0,05 

ʨ1-ʢ < 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ > 0,05 

ʨ2ɹ-ʢ < 0,05 

ʨ2ɸ-2ɹ < 0,05 

ʨʦ-ʢ < 0,05 

ʨ1-ʢ < 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ > 0,05 

ʨ2ɹ-ʢ < 0,05 

ʨ2ɸ-2ɹ < 0,05 

ʇʨʠʤʽʪʢʠ: 

1. ʦ ï ʦʩʥʦʚʥʘ ʛʨʫʧʘ; 

2. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ; 

3. 1, 2, 2ɸ, 2ɹ ï ʚʽʜʧʦʚʽʜʥʽ ʧʽʜʛʨʫʧʠ ʭʚʦʨʠʭ. 

 

ʇʨʠ ʨʦʟʧʦʜʽʣ ̔ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʧʦʨʫʰʝʥʴ 

ʥʘ ʨʽʚʥʽ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʤʘʡʞʝ 



95 

ʫ ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ ʽ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ, ʽ ʧʽʜʛʨʫʧ 1 ʪʘ 2 ʙʫʣʠ ʚʠʷʚʣʝʥʽ 

ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʷ ʇɯ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ. ʋ ʜʝʩʷʪʦʾ ʯʘʩʪʠʥʠ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʷʢ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ, ʪʘʢ ʽ ʧʽʜʛʨʫʧ 1 ʪʘ 2 ʚʠʟʥʘʯʘʣʠʩʴ ʛʽʧʦʢʦʘʛʫʣʷʮʽʡʥʽ ʟʤʽʥʠ 

ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ. ʇ̔ ʜʛʨʫʧʠ 1 ʪʘ 2 ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʦʨʫʰʝʥ ɹʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ 

ʙʫʣʠ ʽʜʝʥʪʠʯʥʠʤʠ (ʪʘʙʣ. 3.10). 

 

ʊʘʙʣʠʮʷ 3.10 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʦʨʫʰʝʥ ɹʨʽʚʥʷ ʇɯ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʴ 

ʛʽʧʦʢʦʘʛʫʣʷʮʽʷ ʥʦʨʤʘ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʷ 

ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ  

(n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n=40) 

 

11 

2 

9 

7 

2 

 

12,2 Ñ 3,5
*
 

9,5 Ñ 6,4
*
 

13,0 Ñ 4,1
*
 

24,2 Ñ 8,0
*#

 

5,0 Ñ 3,5
*#

 

 

32 

6 

26 

19 

7 

 

35,6 Ñ 5,1
*
 

28,6 Ñ 9,9
*
 

37,7 Ñ 5,8
*
 

65,5 Ñ 8,8
*#

 

17,5 Ñ 6,0
*#

 

 

47 

13 

34 

3 

31 

 

52,2 Ñ 5,3
*
 

61,9 Ñ 10,6
*
 

49,3 Ñ 6,0
*
 

10,3 Ñ 5,7
*#

 

77,5 Ñ 6,6
*#

 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
0 0,0 Ñ 0,0 25 100,0 Ñ 0,0 0 0,0 Ñ 0,0 

ʇʨʠʤʽʪʢʠ: 

1. * ï ʨ < 0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ; 

2. # ï ʨ < 0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ 2ɸ ʪʘ 2ɹ. 

 

ʋ ʧʽʜʛʨʫʧʽ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʍʆɿʃ ʟ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʶ ʪʝʨʘʧʽʻʶ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʘ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ (ʧʽʜʛʨʫʧʘ 2ɸ) ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʦʩʽʙ ʤʘʣʠ 

ʥʦʨʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʇɯ, ʯʚʝʨʪʴ ʦʩʽʙ ï ʨʽʚʝʥʴ ʇɯ, ʥʠʞʯʠʡ ʟʘ ʥʦʨʤʫ, ʢʦʞʝʥ 

ʜʝʩʷʪʠʡ ʭʚʦʨʠʡ ï ʨʽʚʝʥʴ ʇɯ, ʚʠʱʠʡ ʟʘ ʥʦʨʤʫ. ʋ ʧʽʜʛʨʫʧʽ ʟ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʶ 

ʪʝʨʘʧʽʻʶ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʪʷʞʢʦʩʪʽ ʍʆɿʃ (ʧʽʜʛʨʫʧʘ 2ɹ) ʧʝʨʝʚʘʞʘʣʠ ʦʩʦʙʠ 

ʟ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʻʶ (ʤʘʡʞʝ 80,0 % ʦʩʽʙ), ʣʠʰʝ 5 % ʦʙʩʪʝʞʝʥʠʭ ʙʫʣʠ ʟ 
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ʛʽʧʦʢʦʘʛʫʣʷʮʽʻʶ, ʘ ʫ 17,0 % ʚʠʟʥʘʯʘʚʩʷ ʥʦʨʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʧʽʜʛʨʫʧʠ 2ɸ ʪʘ 2ɹ ʟʘ ʨʽʚʥʝʤ ʇɯ ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʜʦʩʪʦʚʽʨʥʦ 

ʚʽʜʨʽʟʥʷʣʠʩʴ ʷʢ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ, ʪʘʢ ʽ ʤʽʞ ʩʦʙʦʶ (ʜʠʚ. ʪʘʙʣ. 3.10). 

ʑʦʜʦ ʇɺ, ʪʦ ʫ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ, ʷʢ ʽ ʫ ʧʽʜʛʨʫʧʘʭ, ʫ ʘʙʩʦʣʶʪʥʦʾ ʙʽʣʴʰʦʩʪʽ 

ʭʚʦʨʠʭ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʴ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ. ɻʽʧʦʢʦʘʛʫʣʷʮʽʡʥʽ ʟʤʽʥʠ 

ʧʦʢʘʟʥʠʢʘ ʙʫʣʠ ʚʠʟʥʘʯʝʥ ̔ʤʝʥʰ ʥʽʞ ʫ 5,0 % ʭʚʦʨʠʭ, ʘ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʽ ï 

ʣʠʰʝ ʫ ʧʽʜʛʨʫʧʽ 2ɹ, ʱʦ ʚʽʜʦʙʨʘʟʠʣʦʩʴ ʥʘ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʘʭ ʫʩʽʻʾ ʧʽʜʛʨʫʧʠ 2 

ʪʘ, ʟʨʝʰʪʦʶ, ï ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʚ ʮʽʣʦʤʫ (ʪʘʙʣ. 3.11). 

 

ʊʘʙʣʠʮʷ 3.11 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʦʨʫʰʝʥ ɹʨʽʚʥʷ ʇɺ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʴ 

ʛʽʧʦʢʦʘʛʫʣʷʮʽʷ ʥʦʨʤʘ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʷ 

ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ  

(n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

 

3 

1 

2 

1 

1 

 

3,3 Ñ 1,9 

4,8 Ñ 4,7 

2,9 Ñ 2,0 

3,4 Ñ 3,4
#
 

2,5 Ñ 2,5
*#

 

 

77 

20 

57 

28 

29 

 

85,6 Ñ3,7 

95,2 Ñ4,7 

72,6 Ñ4,6 

96,6 Ñ 3,4
#
 

72,5 Ñ 7,1
*#

 

 

10 

0 

10 

0 

10 

 

11,1 Ñ 3,1 

0,0 Ñ 0,0 

14,5 Ñ 4,2 

0,0 Ñ 0,0
#
 

25,0 Ñ 6,9
*#

 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
0 0,0 Ñ 0,0 25 100,0 Ñ 0,0 0 0,0 Ñ 0,0 

ʇʨʠʤʽʪʢʠ: 

1. * ï ʨ < 0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ; 

2. # ï ʨ < 0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ 2ɸ ʪʘ 2ɹ. 

 

ʇʨʠ ʨʦʟʧʦʜʽʣʽ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʧʦʨʫʰʝʥʴ 

ʨʽʚʥʷ ʄʅɺ ʫ ʘʙʩʦʣʶʪʥʦʾ ʙʽʣʴʰʦʩʪʽ ʦʩʽʙ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʽ 
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ʧʦʨʫʰʝʥʥʷ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʙʫʣʘ ʩʝʨʝʜ ʦʩʽʙ ʧʽʜʛʨʫʧʠ 2ɹ 

(ʪʘʙʣ. 3.12). 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʷ ʄʅɺ ʢʨʦʚʽ ʻ ʙʽʣʴʰ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʨʽʚʥʷ ʇɯ ʪʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʩʪʘʙʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʷʢʽ ʥʝ ʙʫʜʫʪʴ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʴ ʫ ʨʽʟʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ. ɼʘʥʠʡ ʤʝʪʦʜ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʭʚʘʣʝʥʠʡ ʙʘʛʘʪʴʤʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʟ ʚʠʚʯʝʥʥʷ 

ʛʝʤʦʩʪʘʟʫ ʽ ʪʨʦʤʙʦʟʽʚ, ʚʢʣʶʯʘʶʯʠ ʡ ʝʢʩʧʝʨʪʽʚ ʚʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʄʅɺ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʫ 

ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʨʫʰʝʥʴ ʢʦʘʛʫʣʷʮʽʡʥʦʾ 

ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. 

 

ʊʘʙʣʠʮʷ 3.12 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʦʨʫʰʝʥ ɹʨʽʚʥʷ ʄʅɺ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʴ 

ʛʽʧʦʢʦʘʛʫʣʷʮʽʷ ʥʦʨʤʘ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʷ 

ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ  

(n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

 

2 

0 

2 

1 

1 

 

2,2 Ñ 1,6
*
 

0,0 Ñ 0,0 

2,9 Ñ 2,0
*
 

3,4 Ñ 3,4
*#

 

2,5 Ñ 2,5
*# 

 

25 

5 

20 

16 

4 

 

27,8 Ñ 4,7
*
 

23,8 Ñ 9,3 

29,0 Ñ 5,5
*
 

55,2 Ñ 9,2
*#

 

10,0 Ñ 4,5
*#

 

 

63 

16 

47 

12 

35 

 

70,0 Ñ 4,8
*
 

76,2 Ñ 9,3 

68,1 Ñ 5,6
*
 

41,4 Ñ 9,2
*#

 

87,5Ñ 5,23
*#

 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
0 0,0 Ñ 0,0 25 100,0 Ñ 0,0 0 0,0 Ñ 0,0 

ʇʨʠʤʽʪʢʠ: 

1. * ï ʨ < 0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ; 

2. # ï ʨ < 0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʤʽʞ ʧʽʜʛʨʫʧʘʤʠ 2ɸ ʪʘ 2ɹ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ 

ʢʘʩʢʘʜʫ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʽ ʧʨʠ ʥʝʪʷʞʢʦʤʫ, ʽ ʧʨʠ ʪʷʞʢʦʤʫ 

ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʧʨʠʯʦʤʫ ʧʝʨʝʚʘʞʥʦ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ. ʇʨʠ ʮʴʦʤʫ 

ʚʽʜʧʦʚʽʜʥʘ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʪʝʨʘʧʽʷ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʟʜʘʪʥʘ ʧʝʚʥʦʁ  ʤʽʨʦʶ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʛʝʤʦʩʪʘʟʫ. 

ʊʘʢʦʞ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ 

ʥʘ ʨʽʚʥʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ɸʏʊʏ (ʩ) (ʪʘʙʣ. 3.13).  

 

ʊʘʙʣʠʮʷ 3.13 

ʈʽʚʝʥʴ ɸʏʊʏ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ ʦʙʩʪʝʞʝʥʠʭ ʈʽʚʝʥʴ ɸʏʊʏ 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

22,0 [19,6ï24,5] 

21,7 [19,8ï25,1]  

22,0 [19,6ï24,2] 

22,1 [20,3ï25,2]  

21,7 [18,1ï23,8] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n = 25) 24,4 [23,4ï28,0] 

ʨ 

ʨʦ-ʢ < 0,05 

ʨ1-ʢ < 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ < 0,05 

ʨ2ɹ-ʢ < 0,05 

ʨ2ɸ-2ɹ > 0,05 

ʇʨʠʤʽʪʢʠ: 

1. ʦ ï ʦʩʥʦʚʥʘ ʛʨʫʧʘ; 

2. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ; 

3. 1, 2, 2ɸ, 2ɹ ï ʚʽʜʧʦʚʽʜʥʽ ʧʽʜʛʨʫʧʠ ʭʚʦʨʠʭ. 
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ʈʽʚʝʥʴ ɸʏʊʏ ʷʢ ʫ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʫ ʧʽʜʛʨʫʧʘʭ 1 ʪʘ 2 ʙʫʚ 

ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ, ʧʨʠʯʦʤʫ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ (ʨ > 0,05). ʇʽʜʛʨʫʧʠ 1 ʪʘ 2 ʟʘ ʨʽʚʥʝʤ 

ʧʦʢʘʟʥʠʢʘ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ (ʨ > 0,05). ʈʽʚʥʽ ɸʏʊʏ ʫ ʧʽʜʛʨʫʧʘʭ 2ɸ ʪʘ 2ɹ ʪʘʢʦʞ 

ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤʠ, ʥʽʞ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ, ʥʝ ʚʽʜʨʽʟʥʷʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ 

ʤʽʞ ʩʦʙʦʶ (ʨ > 0,05). 

ʇʨʠ ʨʦʟʧʦʜʽʣ ̔ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʧʦʨʫʰʝʥʴ 

ʥʘ ʨʽʚʥʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʷʢ ʫ 

ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ, ʪʘʢ ʽ ʫ ʧʽʜʛʨʫʧʘʭ ʨʽʚʝʥʴ ɸʏʊʏ ʙʫʚ ʧʦʨʫʰʝʥʠʡ ʫ ʙʽʢ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʤʘʡʞʝ ʫ ʧʦʣʦʚʠʥʠ ʦʩʽʙ (ʪʘʙʣ. 3.14). ʆʪʞʝ, ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʤʘʡʞʝ ʫ 

ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʘ ʾʭ ʨʦʟʚʠʪʦʢ ʥʝ ʧʦʚôʷʟʘʥʠʡ ʘʥʽ ʟ ʪʷʞʢʽʩʪʶ 

ʭʚʦʨʦʙʠ, ʘʥʽ ʟ̔ ʦʪʨʠʤʫʚʘʥʦ ʁʪʝʨʘʧʽʻ  ʁʫ ʦʩʽʙ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ. 

 

ʊʘʙʣʠʮʷ 3.14 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʦʨʫʰʝʥʴ ʨʽʚʥʷ ɸʏʊʏ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʴ 

ʛʽʧʦʢʦʘʛʫʣʷʮʽʷ ʥʦʨʤʘ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʷ 

ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ  

(n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

 

1 

1 

0 

0 

0 

 

1,1 Ñ 1,1
*
 

4,8 Ñ 4,7
*
 

0,0 Ñ 0,0 

0,0 Ñ 0,0 

0,0 Ñ 0,0 

 

47 

10 

37 

17 

20 

 

52,2 Ñ 5,3
*
 

47,6 Ñ 10,9
*
 

53,6 Ñ 6,0
*
 

58,6 Ñ 9,2
*
 

50,0 Ñ 7,9
*
 

 

42 

10 

32 

12 

20 

 

46,7 Ñ 5,3
*
 

47,6 Ñ 10,9
*
 

46,4 Ñ 6,0
*
 

41,4 Ñ 9,2
*
 

50,0 Ñ 7,9
*
 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
0 0,0 Ñ 0,0 25 100,0 Ñ 0,0 0 0,0 Ñ 0,0 

ʇʨʠʤʽʪʢʘ. * ï ʨ < 0,05 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ. 



100 

ʑʦʜʦ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʪʨʦʤʙʽʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʊʏ, ʌɻ), ʪʦ 

ʨʽʚʝʥʴ ʊʏ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʧʽʣʴʥʠʡ ʰʣʷʭ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ, ʫ ʚʩʽʭ 

ʛʨʫʧʘʭ ʪʘ ʧʽʜʛʨʫʧʘʭ ʦʙʩʪʝʞʝʥʠʭ ʙʫʚ ʽʜʝʥʪʠʯʥʠʤ (ʪʘʙʣ. 3.15). ɺʽʜʩʫʪʥʽʩʪʴ ʟʤʽʥ 

ʧʦʢʘʟʥʠʢʘ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʥʘ ʪʣ̔ ʚʠʱʝʦʧʠʩʘʥʠʭ ʟʤʽʥ ʨʽʚʥʷ ɸʏʊʏ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʥʘ ʨʽʚʥʽ, 

ʧʝʨʝʚʘʞʥʦ, ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ. 

. 

ʊʘʙʣʠʮʷ 3.15 

ʇʦʢʘʟʥʠʢʠ ʧʨʦʪʨʦʤʙʽʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ʊʏ (ʩ)  ʌɻ (ʛ/ʣ) 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

16,2 [15,5ï17,0] 

15,7 [15,3ï16,5] 

16,2 [15,6ï17,1] 

16,2 [15,8ï17,2] 

16,3 [15,7ï17,2] 

3,3 [2,8ï4,0] 

3,3 [2,6ï3,7] 

3,4 [3,1ï4,0] 

3,5 [2,8ï4,0] 

3,4 [2,6ï3,5] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n = 25) 16,3 [15,7ï17,2] 3,1 [2,6ï3,5] 

ʨ 

ʨʦ-ʢ > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ > 0,05 

ʨ2ɹ-ʢ > 0,05 

ʨ2ɸ-2ɹ > 0,05 

ʨʦ-ʢ > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ > 0,05 

ʨ2ɹ-ʢ > 0,05 

ʨ2ɸ-2ɹ > 0,05 

ʇʨʠʤʽʪʢʠ: 

1. ʦ ï ʦʩʥʦʚʥʘ ʛʨʫʧʘ; 

2. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ; 

3. 1, 2, 2ɸ, 2ɹ ï ʚʽʜʧʦʚʽʜʥʽ ʧʽʜʛʨʫʧʠ ʭʚʦʨʠʭ. 
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ʈʽʚʝʥʴ ʌɻ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚ ʮʽʣʦʤʫ ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʇʨʠ ʮʴʦʤʫ ʷʢʱʦ ʧʨʠ ʥʝʪʷʞʢʦʤʫ 

ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ ʚʽʥ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ ʥʝʟʥʘʯʫʱʝ, ʪʦ ʧʨʠ ʪʷʞʢʦʤʫ 

ʧʝʨʝʙʽʛʫ ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ (ʜʠʚ. ʪʘʙʣ. 3.15). 

ʆʩʢʽʣʴʢʠ ʌɻ ʻ ʥʝ ʣʠʰʝ ʬʘʢʪʦʨʦʤ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ, ʘ ʡ 

ʛʦʩʪʨʦʬʘʟʦʚʠʤ ʙʽʣʢʦʤ ʟʘʧʘʣʝʥʥʷ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʙʽʣʴʰ 

ʚʠʨʘʟʥʽ ʧʦʨʫʰʝʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʷʢ ʫ ʢʦʘʛʫʣʷʮʽʡʥʽʡ 

ʣʘʥʮʽ ʛʝʤʦʩʪʘʟʫ, ʪʘʢ ʽ ʫ ʩʠʩʪʝʤʥʦʤʫ ʟʘʧʘʣʝʥʥʽ. 

ʑʦʜʦ ʩʪʘʥʫ ʘʥʪʠʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ, ʪʦ ʨʽʚʝʥʴ ɸʊ ɯɯɯ ʫ ʭʚʦʨʠʭ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ-ʋʽʪʥʽ ʙʫʚ ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ < 0,05) (ʪʘʙʣ. 3.16).  

ʇʨʠ ʮʴʦʤʫ ʫ ʧʽʜʛʨʫʧʽ 1 ʚʽʥ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ ʷʢ ʫ ʦʩʽʙ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʪʘʢ ʽ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2. ʋ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2 ʧʦʢʘʟʥʠʢ 

ʙʫʚ ʩʫʪʪʻʚʦ ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʤʘʨʢʝʨʘ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ (ʨ < 0,05). ʍʦʯʘ ʫ 

ʧʽʜʛʨʫʧʘʭ 2ɸ ʪʘ 2ɹ ʨʽʚʥʽ ɸʊ ɯɯɯ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ, ʫ ʧʽʜʛʨʫʧʽ 2ɸ ʚʽʥ 

ʙʫʚ ʥʠʞʯʠʤ, ʘ ʫ ʧʽʜʛʨʫʧʽ 2ɹ ï ʽʜʝʥʪʠʯʥʠʤ ʨʽʚʥʶ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ.  

ʇʨʠʚʝʨʥʫʣʦ ʫʚʘʛʫ ʪʝ, ʱʦ ʩʘʤʝ ʭʚʦʨʽ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʪʝʨʘʧʽʶ, ʤʘʣʠ ʟʥʠʞʝʥʠʡ ʨʽʚʝʥʴ 

ɸʊ ɯɯɯ. ɯʩʥʫʻ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʧʨʦ ʩʪʘʥ ʘʥʪʠʟʛʦʨʪʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʜʦ ʪʦʛʦ ʞ ʚʦʥʠ ʬʨʘʛʤʝʥʪʘʨʥʽ: ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʩʪʦʩʫʶʪʴʩʷ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ, ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʨʠ ʨʽʟʥʠʭ ʚʠʜʘʭ ʪʝʨʘʧʽʾ. ʇʨʦʪʝ ʙʽʣʴʰʽʩʪʴ ʚʯʝʥʠʭ ʧʦʷʩʥʶʻ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ɸʊ ɯɯɯ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚʠʩʥʘʞʝʥʥʷʤ ʣʘʥʢʠ ʯʝʨʝʟ ʥʘʜʤʽʨʥʫ 

ʾʾ ʩʪʠʤʫʣʷʮʽʶ [139, 236]. ɿ ʦʛʣʷʜʫ ʥʘ ʮʽ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ 

ʪʝ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʪʝʨʘʧʽʾ ʧʘʮʽʻʥʪʘʤʠ ʟ ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʤʦʞʝ ʩʧʨʠʷʪʠ ʘʜʝʢʚʘʪʥʽʡ ʨʝʘʢʮʽʾ ʘʥʠʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʢʨʦʚʽ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʽ ʪʘ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ 

ʛʝʤʦʩʪʘʟʫ ʫ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ.  
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ʊʘʙʣʠʮʷ 3.16 

ʈʽʚʝʥʴ ɸʊ ɯɯɯ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ ʦʙʩʪʝʞʝʥʠʭ ʈʽʚʝʥʴ ɸʊ ɯɯɯ (%) 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

100,0 [84,0ï104,0] 

100,0 [87,0ï103,0] 

100,0 [84,0ï104,0] 

86,0 [83,0ï102,0] 

100,0 [86,5ï107,0] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n = 25) 103,0 [100,0ï106,0] 

ʨ 

ʨʦ-ʢ < 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 > 0,05 

ʨ2ɸ-ʢ < 0,05 

ʨ2ɹ-ʢ > 0,05 

ʨ2ɸ-2ɹ > 0,05 

ʇʨʠʤʽʪʢʠ: 

1. ʦ ï ʦʩʥʦʚʥʘ ʛʨʫʧʘ; 

2. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ; 

3. 1, 2, 2ɸ, 2ɹ ï ʚʽʜʧʦʚʽʜʥʽ ʧʽʜʛʨʫʧʠ ʭʚʦʨʠʭ. 

 

ʇʨʠ ʨʦʟʧʦʜʽʣʽ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʧʦʨʫʰʝʥʴ 

ʥʘ ʨʽʚʥʽ ʘʥʪʠʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ 

ʨʽʚʝʥʴ ɸʊ ɯɯɯ ʚʽʜʧʦʚʽʜʘʚ ʥʦʨʤʽ ʫ ʙʽʣʴʰʦʩʪʽ ʭʚʦʨʠʭ, ʫ ʜʝʩʷʪʦʾ ʯʠʩʪʠʥʠ 

ʚʠʟʥʘʯʘʣʠʩʴ ʧʦʨʫʰʝʥʥʷ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʪʘ ʣʠʰʝ ʫ 2% ʭʚʦʨʠʭ ï ʫ ʙʽʢ 

ʛʽʧʦʢʦʘʛʫʣʷʮʽʾ (ʪʘʙʣ. 3.17). ɸʥʘʣʦʛʽʯʥʠʡ ʨʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʚʠʟʥʘʯʘʚʩʷ ʽ ʫ 

ʧʽʜʛʨʫʧʘʭ. ʆʩʥʦʚʥʘ ʛʨʫʧʘ, ʷʢ ʽ ʧʽʜʛʨʫʧʠ 1 ʽ 2 ʪʘ 2ɸ ʽ 2ɹ ʟʘ ʢʽʣʴʢʽʩʪʶ ʭʚʦʨʠʭ ʟ 

ʧʦʨʫʰʝʥʠʤ ʨʽʚʥʝʤ ɸʊ ɯɯɯ ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʘ ʤʽʞ ʩʦʙʦʶ. 
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ʊʘʙʣʠʮʷ 3.17 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʦʨʫʰʝʥʴ ʨʽʚʥʷ ɸʊ ɯɯɯ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʴ 

ʛʽʧʦʢʦʘʛʫʣʷʮʽʷ ʥʦʨʤʘ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʷ 

ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % 

ʆʩʥʦʚʥʘ ʛʨʫʧʘ (n = 90): 

- ʧʽʜʛʨʫʧʘ 1 (n = 21) 

- ʧʽʜʛʨʫʧʘ 2 (n = 69): 

- 2ɸ (n = 29) 

- 2ɹ (n = 40) 

2 

0 

2 

2 

0 

2,1 Ñ 1,6 

0,0 Ñ 0,0 

2,9 Ñ 2,0 

6,9 Ñ 4,7 

0,0 Ñ 0,0 

79 

18 

61 

25 

36 

87,9 Ñ 3,5 

85,7 Ñ 7,6 

88,4 Ñ 3,9 

86,2 Ñ 6,4 

90,0 Ñ 4,7 

9 

3 

6 

2 

4 

10,0 Ñ 3,2 

14,3 Ñ 7,6 

8,7 Ñ 3,4 

6,9 Ñ 4,7 

10,0 Ñ 4,7 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
0 0,0 Ñ 0,0 25 100,0 Ñ 0,0 0 0,0 Ñ 0,0 

ʇʨʠʤʽʪʢʠ: 

1. ʦ ï ʦʩʥʦʚʥʘ ʛʨʫʧʘ; 

2. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ; 

3. 1, 2, 2ɸ, 2ɹ ï ʚʽʜʧʦʚʽʜʥʽ ʧʽʜʛʨʫʧʠ ʭʚʦʨʠʭ. 

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʩʣʘʙʢʫ ʨʝʘʢʮʽʶ ʘʥʪʠʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʢʨʦʚʽ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʡ ʽʥʰʠʤʠ ʘʚʪʦʨʘʤʠ [27, 89]. 

ʇʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʞʝ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʽʡ ʪʝʨʘʧʽʾ ʭʚʦʨʠʭ 

ʥʘ ʍʆɿʃ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʨʝʘʢʮʽʷ ʥʘ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ ʻ ʙʽʣʴʰ 

ʚʠʨʘʟʥʦʶ, ʧʨʦʪʝ ʨʽʚʝʥʴ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʦʛʦ ʘʥʪʠʢʦʘʛʫʣʷʥʪʫ (ɸʊ ɯɯɯ) 

ʟʥʠʞʫʻʪʴʩʷ, ʡʤʦʚʽʨʥʦ, ʯʝʨʝʟ ʚʠʩʥʘʞʝʥʥʷ ʘʥʪʠʟʛʦʨʪʘʣʴʥʾ ʩʠʩʪʝʤʠ [57, 139, 

236]. 

 

3.3. ɺʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʥʘʤʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʨʽʚʥʷ ʉʈʇ. ʊʘʢ, ʫ ʭʚʦʨʠʭ ʦʩʥʦʚʥʦʾ 

ʛʨʫʧʠ ʨʽʚʝʥʴ ʉʈʇ ʙʫʚ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʟʘ ʧʦʢʘʟʥʠʢ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (5,50 

[4,47ï8,42] ʪʘ 3,65 [3,50ï3,90] ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ). ʋ ʧʽʜʛʨʫʧʘʭ 1 ʪʘ 2 ʧʦʢʘʟʥʠʢʠ 

ʪʘʢʦʞ ʙʫʣʠ ʚʠʱʠʤʠ ʟʘ ʨʽʚʝʥʴ ʤʘʨʢʝʨʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (4,48 [4,36ï5,72] ʪʘ 

5,64 [4,55ï8,50] ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ) (ʨ < 0,05), ʥʝ ʚʽʜʨʽʟʥʷʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʤʽʞ 

ʩʦʙʦʶ (ʨ > 0,05). ʋ ʧʽʜʛʨʫʧʘʭ 2ɸ ̔ 2ɹ ʨʽʚʥʽ ʤʘʨʢʝʨʘ ʙʫʣʠ ʽʜʝʥʪʠʯʥʠʤʠ (5,64 

[4,39ï8,60] ʪʘ 5,59 [4,77ï7,58] ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ) (ʨ > 0,05). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʟʘ ʢʨʠʪʝʨʽʻʤ ʢʦʨʝʣʷʮʽʾ 

ʉʧʽʨʤʝʥʘ) ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʝʚʥʽ ʢʦʨʝʣʷʮʽʡʥ ̔ʟʚôʷʟʢʠ ʤʽʞ ʨʽʚʥʝʤ ʉʈʇ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʪʘ ʨʽʚʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, ʪʘʢ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ 

ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ, ʟ ʽʥʰʦʛʦ. 

ɹʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ < 0,05) ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʉʈʇ ʪʘ ɯɸʊ (ʨʠʩ. 3.5). 

 

 

ʈʠʩ. 3.5. ɼʘʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʱʦʜʦ ʨ̔ ʚʥ̔ʚ ʉʈʇ (ʤʛ/ʣ) ʪʘ ɯɸʊ (%) 
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ɸʥʘʣʦʛʽʯʥʽ ʜʘʥʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʩʪʦʩʦʚʥʦ ʨʽʚʥʽʚ ʉʈʇ ʪʘ ʇɯ, ʇɺ ʪʘ ʄʅɺ 

(ʨʠʩ. 3.6, 3.7, 3.8). 

 

 

ʈʠʩ. 3.6. ɼʘʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʱʦʜʦ ʨʽʚʥʽʚ ʉʈʇ (ʤʛ/ʣ) ʪʘ ʇɯ (%) 

 

 

ʈʠʩ. 3.7. ɼʘʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʱʦʜʦ ʨʽʚʥʽʚ ʉʈʇ (ʤʛ/ʣ) ʪʘ ʇɺ 
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ʈʠʩ. 3.8. ɼʘʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʱʦʜʦ ʨʽʚʥʽʚ ʉʈʇ (ʤʛ/ʣ) ʪʘ ʄʅɺ 

 

ʂʨʽʤ ʪʦʛʦ, ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ (ʨ < 0,05) ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ 

ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʨʽʚʥʝʤ ʉʈʇ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ ʨʽʚʥʷʤʠ 

ɸʏʊʏ, ʟ ʽʥʰʦʛʦ (ʨʠʩ. 3.9). 

 

 

ʈʠʩ. 3.9. ɼʘʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʱʦʜʦ ʨʽʚʥʽʚ ʉʈʇ (ʤʛ/ʣ) ʪʘ 

ɸʏʊʏ (ʩ) 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟʥʽʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, 

ʡʤʦʚʽʨʥʦ, ʤʦʞʝ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʥʘ ʨʽʚʥʷʭ 

ʷʢ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, ʪʘʢ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʡ ʽʥʰʠʤʠ ʘʚʪʦʨʘʤʠ [17, 91, 105]. ʎʝ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ 

ʥʘ ʍʆɿʃ ʚʽʜ ʧʨʦʮʝʩʽʚ ʟʘʧʘʣʝʥʥʷ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʢʦʨʝʢʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʝʧʘʨʘʪʽʚ, ʜʽʷ ʷʢʠʭ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʟʤʝʥʰʝʥʥʷ ʚʠʨʘʟʥʦʩʪʽ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, 

ʟʦʢʨʝʤʘ ʽ ʧʨʝʧʘʨʘʪʽʚ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʍʆɿʃ. 

ɼʣʷ ʦʮʽʥʢʠ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʉʈʇ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ROC ʘʥʘʣʽʟ ʉʝʨʝʜ ʫʩʽʭ 

ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʧʘʮʽʻʥʪʽʚ ʟ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ ʪʘ ʪʠʭ ʷʢʽ ʾʭ ʥʝ ʤʘʣʠ (ʨʠʩ. 3.10) 
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ʈʠʩ. 3.10. ʆʧʝʨʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʧʽʜʩʪʘʚʽ ʨʽʚʥʷ ʉ-

ʨʝʘʢʪʠʚʥʦʛʦ ʧʨʦʪʝʾʥʫ ʧʦʨʫʰʝʥʴ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ 
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ʇʣʦʱʘ ʧʽʜ ROC-ʢʨʠʚʦʶ ʜʣʷ ʉʈʇ ʜʦʩʷʛʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʨʽʚʥʷ, 

ʪʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʉʈʇ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ (ʪʘʙʣ. 3.18) 

ʈʽʚʝʥʴ ʡʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʪʦʯʥʦʩʪʽ ʱʦʜʦ ʧʨʦʛʥʦʟʫ ʧʦʨʫʰʝʥʴ ʢʦʘʛʫʣʷʮʽʾ 

ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʷʢ ʩʝʨʝʜʥʽʡ, ʦʩʢʽʣʴʢʠ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʽʜ ROC-ʢʨʠʚʦʶ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,6 ʜʦ 0,7. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʉʇʈ ʫ ʦʙʩʪʝʞʝʥʠʭ 

ʭʚʦʨʠʭ ʤʘʻ ʧʨʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʽʡ ʯʫʪʣʠʚʽʩʪʴ, ʥʝʚʠʩʦʢʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ. ʅʠʟʴʢʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʪʝʩʪʫ ʚʢʘʟʫʻ ʪʘ ʪʝ ʱʦ ʚʽʥ ʙʫʜʝ ʯʘʩʪʦ ʚʽʜʥʦʩʠʪʠ ʦʩʽʙ ʙʝʟ 

ʧʘʪʦʣʦʛʽʡ ʜʦ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʢʦʘʛʫʣʷʮʽʾ. ʆʜʥʘʢ ʡʦʛʦ ʜʦʩʠʪʴ 

ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʥʝ ʜʘʩʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʭʠʙʥʦ ʥʝʛʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

[19]. ʊʦʤʫ ʚʠʟʥʘʯʝʥʥʷ  ʨʽʚʥʷ ʉʈʇ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ.  

 

ʊʘʙʣʠʮʷ 3.18 

ʆʧʝʨʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿʥʘʯʝʥʥʷ 

Se, % 77,59 

Sʨ, % 53,13 

AUC 0,638 

SE AUC 0,0641 

95 % ʉɯ AUC 0,530 - 0,736 

ʨ 0,032 

Optimal cut-off point > 4,62 ʤʛ/ʣ 

ʇʨʠʤʽʪʢʠ:  

1. AUC (Area Under Curve) ï ʧʣʦʱʘ ʧʽʜ ROC-ʢʨʠʚʦʶ; 

2. SE (Standard Error) ï ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ; 

3. ʉɯ (Confidence interval) ï ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ; 

4. Se (Sensitivity) ï ʯʫʪʣʠʚʽʩʪʴ; 

5. Sʨ (Specificity) ï ʩʧʝʮʠʬʽʯʥʽʩʪʴ; 

6. Optimal cut-off point ï  ʦʧʪʠʤʘʣʴʥʘ ʪʦʯʢʘ ʚʽʜʩʽʢʘʥʥʷ. 
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ɿʘ ʜʘʥʠʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʉʈʇ ʷʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ 

ʷʢʦʩʪʽ ʢʨʠʪʠʯʥʦʛʦ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʭ 

ʧʦʨʫʰʝʥʴ ʩʢʣʘ >4,62 ʤʛ/ʣ. ʈʽʚʝʥʴ ʉʈʇ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚʠʱʝ ʜʘʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ.  

ʆʪʞʝ, ʚʘʛʦʤʝ ʟʥʘʯʝʥʥʷ ʫ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ ʤʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʧʨʠʭʠʣʴʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʜʦ 

ʣʽʢʫʚʘʥʥʷ. ʋ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ (ʟʜʝʙʽʣʴʰʦʛʦ ï ʫ ʙʽʢ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ) ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʨʽʚʥʷʭ ʷʢ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, ʪʘʢ   ̔

ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ. ʇʦʨʫʰʝʥʥʷ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʪʝʨʘʧʽʶ, ʱʦ 

ʚʽʜʧʦʚʽʜʘ ̒ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʪʘ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ, ʱʦ ʥʝ 

ʦʪʨʠʤʫʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽ,ʁ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʯʘʩʪʽʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʭʚʦʨʠʤʠ ʥʘ ʍʆɿʃ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʱʦ 

ʦʪʨʠʤʫʶʪ ɹʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ, ʫ ʷʢʠʭ ʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʥʝʟʚʦʨʦʪʥʦʾ ʬʘʟʠ 

ʘʛʨʝʛʘʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ. 

ɺʠʩʦʢʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʬʘʪʘʣʴʥʠʭ ʜʣʷ ʞʠʪʪʷ ʫʩʢʣʘʜʥʝʥʴ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʭʚʦʨʠʤ ʥʘ ʍʆɿʃ ʟ 

ʫʨʘʭʫʚʘʥʥʷ ʨʽʚʥʽʚ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʪʘʢ ʽ ʧʦʰʫʢ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ 

ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʮʠʭ ʧʦʨʫʰʝʥʴ. 

ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʨʫʰʝʥʴ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ 

ʛʝʤʦʩʪʘʟʫ ʤʦʞʝ ʙʫʪʠ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ɯɸʊ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʦʤʙʦʮʠʪʽʚ ʚʞʝ ʥʘ 

ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʬʦʨʤʫʚʘʥʥʷ ʍʆɿʃ ʪʘ ʥʝ ʚʠʤʘʛʘʻ ʚʘʨʪʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʨʝʘʛʝʥʪʽʚ ʽ ʩʧʝʮʽʘʣʴʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ. ʆʪʞʝ, ʚʠʟʥʘʯʝʥʥʷ 

ɯɸʊ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʷʢ ʛʽʧʝʨ-, ʪʘʢ ʽ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ 

ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʡʤʦʚʽʨʥʦʩʪʽ ʤʦʞʥʘ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʰʣʷʭʦʤ 
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ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ. ɺʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʨʽʚʥʷʥʴ ʥʘ ʦʩʥʦʚʽ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʬʫʥʢʮʽʡ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʧʨʘʢʪʠʯʥʽʡ ʤʝʜʠʮʠʥʽ. ʂʨʽʤ ʪʦʛʦ, ʟʘʟʥʘʯʝʥʽ ʧʨʦʛʥʦʩʪʠʯʥʽ 

ʬʫʥʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʽ ʧʨʠ ʩʢʨʠʥʽʥʛʦʚʦʤʫ ʘʥʘʣʽʟʽ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʙʝʟ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ ʮʽʻʾ 

ʣʘʥʢʠ ʟ ʤʝʪʦʶ ʨʘʥʥʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʬʘʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʜʠʩʙʘʣʘʥʩʫ ʛʝʤʦʩʪʘʟʫ. 

ɼʝʩʪʘʙʽʣʽʟʘʮʽʷ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʷʢ 

ʟʦʚʥʽʰʥʴʦʛʦ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʷʭʫ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, ʧʨʠ ʮʴʦʤʫ 

ʧʝʨʝʚʘʞʥʦ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ. ʇʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ 

ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʚʠʥʠʢʘʶʪʴ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʬʦʨʤʫʚʘʥʥʷ 

ʍʆɿʃ ʪʘ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ. ʄʝʜʠʢʘʤʝʥʪʦʟʥʘ 

ʪʝʨʘʧʽʷ, ʱʦ ʚʽʜʧʦʚʽʜʘ ̒ʪʷʞʢʦʩʪʽ ʍʆɿʃ, ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ 

ʟʜʘʪʥʘ, ʧʝʚʥʦʶ ʤʽʨʦʶ, ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʛʝʤʦʩʪʘʟʫ ʥʘ ʨʽʚʥʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ. ʈʦʟʚʠʪʦʢ ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ ʥʝ ʧʦʚôʷʟʘʥʠʡ ʘʥʽ ʟ ʪʷʞʢʽʩʪʶ 

ʭʚʦʨʦʙʠ, ʘʥʽ ʟ ʦʪʨʠʤʫʚʘʥʦ ʁʤʝʜʠʢʘʤʝʥʪʦʟʥʦ ʁʪʝʨʘʧʽʻ .ʁ ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʉʇʈ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ɺʠʟʥʘʯʝʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʘʜʝʢʚʘʪʥʦʾ ʨʝʘʢʮʽʾ ʘʥʪʠʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʢʨʦʚʽ ʥʘ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʧʦʨʫʰʝʥʥʷ. ʋ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ, 

ʟʘ ʫʤʦʚ ʧʨʠʡʦʤʫ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ, 

ʨʝʘʢʮʽʷ ʥʘ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ ʻ ʙʽʣʴʰ ʘʜʝʢʚʘʪʥʦʶ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ 

ʪʝ, ʱʦ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟʥʠʞʫʻʪʴʩʷ. 

ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʥʝ ʫ ʚʩʽʭ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʙʽʢ ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʪʘ/ʘʙʦ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʡ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʠʩʙʘʣʘʥʩʫ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ ʟ ʤʝʪʦʶ 

ʧʦʜʘʣʴʰʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʽ ʩʚʦʻʯʘʩʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʭ ʢʦʨʝʢʮʽʾ. 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʨʘʟʥʽʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, 

ʡʤʦʚʽʨʥʦ, ʤʦʞʝ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʥʘ ʨʽʚʥʷʭ 

ʷʢ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, ʪʘʢ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ. ʆʩʪʘʥʥʻ 

ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʧʦʨʫʰʝʥʴ 

ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚʽʜ ʚʠʨʘʟʥʦʩʪʽ ʟʘʧʘʣʝʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʫ ʙʽʢ ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʪʘ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ 

ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʬʘʪʘʣʴʥʠʭ ʩʪʘʥʽʚ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʟʘʛʨʦʟʫ ʜʣʷ 

ʞʠʪʪʷ ʭʚʦʨʦʛʦ (ʪʨʦʤʙʦʟʠ, ʪʨʦʤʙʦʝʤʙʦʣʽʾ), ʘʢʪʫʘʣʴʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʨʦʟʨʦʙʢʘ 

ʘʣʛʦʨʠʪʤʽʚ ʾʭ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʢʦʨʝʢʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʡ ʧʨʝʧʘʨʘʪʠ, ʜʽʷ ʷʢʠʭ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʟʤʝʥʰʝʥʥʷ ʚʠʨʘʟʥʦʩʪʽ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ. 
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ʈʆɿɼɯʃ 4 

ɺʇʃʀɺ ɼɺʆʂʆʄʇʆʅɽʅʊʅʆɰ ɹɸɿʀʉʅʆɰ ʊɽʈɸʇɯɰ ʍʈʆʅɯʏʅʆɻʆ 

ʆɹʉʊʈʋʂʊʀɺʅʆɻʆ ɿɸʍɺʆʈʖɺɸʅʅʗ ʃɽɻɽʅʔ ʅɸ ʇʆʂɸɿʅʀʂʀ 

ʉʋɼʀʅʅʆ-ʊʈʆʄɹʆʎʀʊɸʈʅʆɰ ʊɸ ʂʆɸɻʋʃʗʎɯʁʅʆɰ ʃɸʅʆʂ 

ɻɽʄʆʉʊɸɿʋ 

 

 ʗʢ ʙʫʣʦ ʚʢʘʟʘʥʦ ʚʠʱʝ, ʩʝʨʝʜ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ, ʷʢʽ 

ʫʚʽʡʰʣʠ ʜʦ ʧʽʜʛʨʫʧʠ 2, ʙʫʣʠ ʷʢ ʪʽ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫ ʪʝʨʘʧʽʶ 

ʟʛʽʜʥʦ ʽʟ ʩʪʘʜʽʻʶ ʭʚʦʨʦʙʠ, ʪʘʢ ʽ ʪʽ, ʱʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʭʦʨʦʰʠʤ ʢʦʤʧʣʘʻʥʩʦʤ, 

ʥʝ ʟʘʚʞʜʠ ʨʦʟʫʤʽʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʠʡʦʤʫ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʡ ɯɻʂʉ, ʘ ʽʥʦʜʽ ʥʝ ʤʦʛʣʠ ʧʨʠʜʙʘʪʠ ʣʽʢʠ ʫ ʟʚôʷʟʢʫ ʟ ʪʷʞʢʠʤ 

ʤʘʪʝʨʽʘʣʴʥʠʤ ʩʪʘʥʦʤ. ʉʘʤʝ ʪʦʤʫ, ʦʙʩʪʝʞʠʚʰʠ ʫʩʽʭ ʧʘʮʽʻʥʪʽʚ ʥʘ ʚʽʟʠʪʽ 

ʚʢʣʶʯʝʥʥʷ ʜʦ ʜʠʩʝʨʪʘʮʽʡʥʦ ʾʨʦʙʦʪʠ ʪʘ ʧʨʦʚʽʚʰʠ ʟʘʙʽʨ ʙʽʦʣʦʛʽʯʥʠʭ ʟʨʘʟʢʽʚ 

ʢʨʦʚʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ, ʪʠʤ, ʭʪʦ ʥʝ ʧʨʠʡʤʘʚ ʚʽʜʧʦʚʽʜʥʫ 

ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʪʝʨʘʧʽʶ (ʧʽʜʛʨʫʧʘ 2ɹ), ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʨʝʢʮʽʷ ʟ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʣʽʢʽʚ ʟʛʽʜʥʦ ʟ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ (ʜʠʚ. ʨʦʟʜʽʣ 2). ʊʽ ʞ 

ʧʘʮʽʻʥʪʠ, ʷʢʽ ʯʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ ʚʠʷʚʠʣʠʩʴ ʢʦʤʧʣʘʻʥʪʥʠʤʠ ʪʘ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʠʩʦʢʫ ʧʨʠʭʠʣʴʥʽʩʪʴ ʜʦ ʪʝʨʘʧʽʾ (ʚʦʥʠ ʩʢʣʘʣʠ ʧʽʜʛʨʫʧʫ 

2ɹʢʦʤʧʣ), ʙʫʣʠ ʦʙʩʪʝʞʝʥʽ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʜʦʜʘʪʢʦʚʦ. ʈʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ 

ʭʚʦʨʠʭ, ʷʢʽ ʩʧʦʯʘʪʢʫ ʙʫʣʠ ʥʝʢʦʤʧʣʘʻʥʪʥʠʤʠ (ʥʘ ʚʽʟʠʪʽ 1), ʘ ʯʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʠʩʦʢʫ ʢʦʤʧʣʘʻʥʪʥʽʩʪʴ (ʥʘ ʚʽʟʠʪʽ 2), ʥʘʚʝʜʝʥʽ ʫ ʮʴʦʤʫ 

ʨʦʟʜʽʣʽ. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʚʠʨʘʟʥʽʩʪʴ ʢʣʽʥʽʯʥʠʭ 

ʩʠʤʧʪʦʤʽʚ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹ ʚ ʮʽʣʦʤʫ ʪʘ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʟʦʢʨʝʤʘ ʥʘ 

ʚʽʟʠʪʽ ʚʢʣʶʯʝʥʥʷ ʜʦ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (ʚʽʟʠʪ 1) ʙʫʣʘ ʘʥʘʣʦʛʽʯʥʦʶ 

(ʨ > 0,05). ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʙʫʣʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ ʟʘ ʢʣʽʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʅʘ ʚʽʟʠʪʽ 1 ʫʩʽ ʭʚʦʨʽ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʤʘʣʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʠʤʧʪʦʤʽʚ 

(> 10 ʙʘʣʽʚ ʟʘ ʊʆʍ). ʏʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ (ʚʽʟʠʪ 2) ʥʘ ʪʣʽ ʧʨʠʡʦʤʫ ʚʽʜʧʦʚʽʜʥʦʾ 

ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢ 
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ʧʦʚʩʷʢʜʝʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʡ ʟʘʛʘʣʴʥʦʛʦ ʩʘʤʦʧʦʯʫʪʪʷ ʭʚʦʨʠʭ (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʊʆʍ), ʪʘʢ ʽ ʦʢʨʝʤʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʭʚʦʨʦʙʠ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ (ʪʘʙʣ. 4.1). ɺʪʽʤ, ʷʢʱʦ ʚʠʨʘʟʥʽʩʪʴ ʟʘʜʠʰʢʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʠʣʘʩʴ 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (ʨ > 0,05), ʪʦ ʚʠʨʘʟʥʽʩʪʴ ʢʘʰʣʶ ʪʘ ʢʽʣʴʢʽʩʪʴ 

ʤʦʢʨʦʪʠʥʥʷ ʩʪʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤʠ (ʨ < 0,05). 

 

ʊʘʙʣʠʮʷ 4.1 

ʈʽʚʥʽ ʢʣʽʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʥʘ ʝʪʘʧʘʭ ʣʽʢʫʚʘʥʥʷ 

ʇʽʜʛʨʫʧʘ ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (M Ñ m) 

ʊʆʍ (ʙʘʣʠ) ʄɼʈ 

(ʙʘʣʠ) 

ʢʘʰʝʣʴ 

(ʙʘʣʠ) 

ʤʦʢʨʦʪʠʥʥʷ 

(ʙʘʣʠ) 

 2ɹʢʦʤʧʣ (n = 17): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

17,12 Ñ 1,69 

14,24 Ñ 1,47 

 

2,18 Ñ 0,18 

1,58 Ñ 0,12 

 

1,17 Ñ 0,15 

0,82 Ñ 0,10 

 

1,41 Ñ 0,21 

0,53 Ñ 0,12 

ʨ ʨ1-2 < 0,05 ʨ1-2 > 0,05 ʨ1-2 < 0,05 ʨ1-2 < 0,05 

ʇʨʠʤʽʪʢʠ:  

1. 1 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 2. 

 

ʑʦʜʦ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ, ʪʦ ʨʽʚʥʽ ʆʌɺ1  ̔ ʌɾɭʃ ʫ ʭʚʦʨʠʭ 

ʧʽʜʛʨʫʧʠ 2ɹ ʡ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 1 ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ. 

ʅʘ ʚʽʟʠʪʽ 2 ʫ ʧʽʜʛʨʫʧʽ 2ɹʢʦʤʧʣ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ 

ʆʌɺ1, ʌɾɭʃ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘ 

ʚʽʟʠʪʽ 1 (ʨ < 0,05) (ʪʘʙʣ. 4.2). 

ɸʥʘʣʦʛʽʯʥʫ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʤʘʚ ʽ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ SʨO2, ʷʢʠʡ ʫ ʭʚʦʨʠʭ 

ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 2 (95,0 [95,0ï96,0] %) ʩʪʘʚ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʥʘ ʚʽʟʠʪʽ 1 (94,0 [94,0ï95,0] %) (ʨ < 0,05). 

ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʪʘ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ 

ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹ ʪʘ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ 
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(ʨ > 0,05). ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʙʫʣʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ ʽ ʟʘ 

ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʛʝʤʦʩʪʘʟʫ. 

 

ʊʘʙʣʠʮʷ 4.2 

ʇʦʢʘʟʥʠʢʠ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʥʘ ʝʪʘʧʘʭ ʣʽʢʫʚʘʥʥʷ  

ʇ̔ ʜʛʨʫʧʘ ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ʆʌɺ1 

(% ʥʘʣʝʞʥ.) 

ʌɾɭʃ 

(% ʥʘʣʝʞʥ.) 

ʆʌɺ1/ʌɾɭʃ 

ʇʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ (n=17): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

38,8 [32,3ï44,4] 

42,3 [36,8ï47,1] 

 

84,6 [75,6ï95,0] 

88,6 [82,3ï94,4] 

 

0,36 [0,33ï0,38] 

0,38[0,35ï0,45] 

ʨ ʨ1-2 < 0,05 ʨ1-2 < 0,05 ʨ1-2 > 0,05 

ʇʨʠʤʽʪʢʠ :  

1. 1 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 2. 

 

ʈʽʚʝʥʴ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʷʢ ʥʘ 

ʚʽʟʠʪʽ 1, ʪʘʢ ʽ ʥʘ ʚʽʟʠʪʽ 2 (276,0 [245,0ï285,0] ʪʘ 240,0 [210,0ï275,0] ʭ 10
9
/ʣ 

ʚ̔ ʜʧʦʚʽʜʥʦ) ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ < 0,05). 

ʉʫʪʪʻʚʠʭ ʟʤʽʥ ʨʽʚʥʷ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 

2ɹʢʦʤʧʣ ʥʘ ʝʪʘʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘʢʦʞ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. 

ʑʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ, ʪʦ ʨʽʚʝʥʴ 

ɯɸʊ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 1 (38,0 [35,0ï44,0]%) ʙʫʚ ʩʫʪʪʻʚʦ 

ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ < 0,05). ʇʨʦʪʝ, ʯʝʨʝʟ ʜʚʘ 

ʤʽʩʷʮʽ ʣʽʢʫʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ (ʥʘ ʚʽʟʠʪʽ 2) 

ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʩʫʪʪʻʚʦ ʟʥʠʟʠʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (32,0 [24,0ï

44,0] %) (ʨ < 0,05) ʪʘ ʙʫʚ ʽʜʝʥʪʠʯʥʠʤ ʡʦʛʦ ʨʽʚʥʶ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧ ̔(ʨ > 

0,05) (ʨʠʩ. 4.1). ʊʘʢʽ ʟʤʽʥʠ ʨʽʚʥʷ ɯɸʊ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ 

ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʥʘ ʘʜʛʝʟʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ. 
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ʈʠʩ. 4.1. ʈʽʚʥʽ ɯɸʊ (%) ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʥʘ ʝʪʘʧʘʭ 

ʣʽʢʫʚʘʥʥʷ 

 

ʆʪʞʝ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʜʠʥʘʤʽʢʫ ʨʽʚʥʷ ɯɸʊ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʙʘʟʠʩʥʦʾ 

ʪʝʨʘʧʽʾ ʍʆɿʃ ʚʞʝ ʯʝʨʝʟ 2 ʤʽʩʷʮʽ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʦʩʦʚʥʦ 

ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʧʘʮʽʻʥʪʘ. ʊʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ɯɸʊ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʫ ʷʢʦʩʪʽ ʤʘʨʢʝʨʘ ʜʣʷ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʨʫʰʝʥʴ 

ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʘ ʽ ʫ ʷʢʦʩʪʽ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʮʠʭ ʧʦʨʫʰʝʥʴ ʥʘ ʝʪʘʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʭʚʦʨʠʭ. 

ʅʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʜʦ ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ ʥʘ ʚʽʟʠʪʽ 1 (ʪʘʙʣ. 

4.3). ʊʘʢ, ʨʽʚʥʽ ʩʪʫʧʝʥ,̫ ʯʘʩʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 1 ʩʫʪʪʻʚʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ. ʏʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ ʧʽʩʣʷ ʧʨʠʟʥʘʯʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ (ʥʘ ʚʽʟʠʪʽ 2) ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʩʪʫʧʝʥ ̫ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ ʥʝ ʟʤʽʥʠʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (ʥʘ ʚʽʟʠʪʽ 1) 
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(ʨ > 0,05) ʪʘ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧ ̔

(ʨ > 0,05). ʇʨʦʪʝ ʯʘʩ ʪʘ ʰʚʠʜʢʽʩʪʴ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʥʘ 

ʚʽʟʠʪʽ 2 ʙʫʣʠ ʩʫʪʪʻʚʦ ʥʠʞʯʠʤʠ ʟʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ. ʇʨʠ 

ʮʴʦʤʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʯʘʩʫ ʘʛʨʝʛʘʮʽʾ (ʨ < 0,05) ʪʘ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (ʨ = 0,08) ʧʦʨʽʚʥʷʥʦ 

ʟ ʜʘʥʠʤʠ ʥʘ ʚʽʟʠʪʽ 1. 

 

ʊʘʙʣʠʮʷ 4.3 

ʇʦʢʘʟʥʠʢʠ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ  

ɻʨʫʧʘ ʪʘ ʧʽʜʛʨʫʧʘ 

ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ʩʪʫʧʽʥʴ (%)  ʯʘʩ (ʩ)  ʰʚʠʜʢʽʩʪʴ 

(%/ʭʚ)  

ʇʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ 

(n = 17): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

 

59,7 [49,6ï79,3] 

63,4 [50,2ï71,9] 

 

 

573,0 [538,0ï594,0] 

466,0 [407,0ï503,0] 

 

 

37,8 [27,0ï48,6] 

27,6 [15,0ï34,6] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
64,4 [54,3ï70,0] 523,0 [463,0ï583,0] 37,6 [26,2ï49,8] 

ʨ 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 < 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 > 0,05 

ʇʨʠʤʽʪʢʠ: 

1. 1 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 2; 

3. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ. 

 

ʑʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ 

ʥʘ ʍʆɿʃ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ, ʪʦ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʩʪʫʧʝʥ,̫ ʯʘʩʫ ʡ ʰʚʠʜʢʦʩʪʽ ʜʦ 

ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ ʥʘ ʚʽʟʠʪʽ 1 ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʪʘʙʣ. 4.4). ʏʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ 
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ʣʽʢʫʚʘʥʥʷ (ʥʘ ʚʽʟʠʪʽ 2) ʨʽʚʥ ̔ʩʪʫʧʝʥ ̫ʪʘ ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʥʝ 

ʟʤʽʥʠʣʠʩɹ  ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (ʨ > 0,05) ʪʘ ʩʫʪʪʻʚʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʨʽʚʥʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ > 0,05). 

ʇʨʦʪʝ, ʯʘʩ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʙʫʚ ʩʫʪʪʻʚʦ ʥʠʞʯʠʤ ʧʦʨʽʚʥʷʥʦ ʷʢ ʟ 

ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʥʘ ʚʽʟʠʪʽ 1 (ʨ < 0,05), ʪʘʢ ʽ ʟ ʨʽʚʥʝʤ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ (ʨ < 0,05). 

 

ʊʘʙʣʠʮʷ 4.4 

ʇʦʢʘʟʥʠʢʠ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ɻʨʫʧʘ ʪʘ ʧʽʜʛʨʫʧʘ 

ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ʩʪʫʧʽʥʴ (%)  ʯʘʩ (ʩ)  
ʰʚʠʜʢʽʩʪʴ 

(%/ʭʚ)  

ʇʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ 

(n = 17): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

 

61,7 [35,2ï88,2] 

59,6 [47,1ï69,5] 

 

 

553,0 [478,0ï589,0] 

375,0 [215,0ï464,0] 

 

 

42,8 [27,0ï61,6] 

38,6 [33,6ï46,4] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
66,8 [57,3ï68,1] 481,0 [419,0ï540,0] 46,4 [36,6ï57,2] 

ʨ 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 < 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʇʨʠʤʽʪʢʠ: 

1. 1 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 2; 

3. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ. 

 

ɿʥʠʞʝʥʥʷ ʯʘʩʫ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʥʠʞʯʝ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ ʫ 

ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʨʝʘʢʮʽʻʶ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʥʘ ʚʧʣʠʚ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ. ʊʘʢ̔ 

ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ ʯʘʩʫ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ 
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ʟʘʛʘʣʴʥʫ ʘʛʨʝʛʘʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʨʦʚôʷʥʠʭ ʧʣʘʩʪʠʥʦʢ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʘʛʨʝʛʘʪʦʛʨʘʤ. 

ʊʘʢ, ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 1 ʧʨʠ ʢʦʤʧʣʝʢʩʥʽʡ ʦʮʽʥʮʽ 

ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ, ʽʥʜʫʢʦʚʘʥʦʾ ɸɼʌ (ʪʘʙʣ. 4.5) ʪʘ 

ʢʦʣʘʛʝʥʦʤ (ʪʘʙʣ. 4.6), ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʦʨʤʘʣʴʥʫ ʘʛʨʝʛʘʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ 

ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ ʧʨʠ ʽʥʜʫʢʮʽʾ ɸɼʌ ʪʘ ʫ ʪʨʝʪʠʥʠ ʭʚʦʨʠʭ ʧʨʠ ʽʥʜʫʢʮʽʾ 

ʢʦʣʘʛʝʥʦʤ, ʟʥʠʞʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ï ʫ ʯʚʝʨʪʽ ʭʚʦʨʠʭ ʟ ʦʙʦʤʘ 

ʽʥʜʫʢʪʦʨʘʤʠ, ʘ ʧʽʜʚʠʱʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ï ʫ ʯʚʝʨʪʽ ʭʚʦʨʠʭ ʧʨʠ 

ʽʥʜʫʢʮʽʾ ɸɼʌ ʪʘ ʤʘʡʞʝ ʫ ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ ʧʨʠ ʽʥʜʫʢʮʽʾ ʢʦʣʘʛʝʥʦʤ. 

 

ʊʘʙʣʠʮʷ 4.5 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ 

ʧʨʠ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʦʤʝʪʨʽʾ 

ɻʨʫʧʘ ʪʘ ʧʽʜʛʨʫʧʘ 

ʦʙʩʪʝʞʝʥʠʭ 

ʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʴ 

ʛʽʧʦʘʛʨʝʛʘʮʽʷ ʥʦʨʤʘ ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ 

ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % 

ʇʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ 

(n = 17): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

 

2 

4 

 

 

11,8 Ñ 7,8 

23,5 Ñ 10,3 

 

 

8 

11 

 

 

47,0 Ñ 12,1 

64,7 Ñ 11,6 

 

 

7 

2 

 

 

41,2 Ñ 11,9 

11,8 Ñ 7,8 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
0 0,0 Ñ 0,0 25 100,0 Ñ 0,0 0 0,0 Ñ 0,0 

ʇʨʠʤʽʪʢʠ: 

1. 1 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 2; 

3. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ. 

 

ʅʘ ʚʽʟʠʪʽ 2 ʧʨʠ ʢʦʤʧʣʝʢʩʥʽʡ ʦʮʽʥʮʽ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ 

ʟ ʦʙʦʤʘ ʽʥʜʫʢʪʦʨʘʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʦʨʤʘʣʴʥʫ ʘʛʨʝʛʘʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ 
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ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʣʴʰ ʷʢ ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ, ʟʥʠʞʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ï ʫ 5% ʭʚʦʨʠʭ, ʘ ʧʽʜʚʠʱʝʥʥʷ ï ʫ ʯʚʝʨʪʽ ʦʩʽʙ. 

ʆʪʞʝ, ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʟʘ ʢʽʣʴʢʽʩʪʶ ʭʚʦʨʠʭ ʟ ʛʽʧʦ-, ʛʽʧʝʨ- ʪʘ 

ʥʦʨʤʘʣʴʥʦʶ ʘʛʨʝʛʘʮʽʡʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʨʦʤʙʦʮʠʪʽʚ ʧʨʠ ɸɼʌ- ʪʘ ʢʦʣʘʛʝʥ-

ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʘʮʽʾ ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 

 ʥʘ ʚʽʟʠʪʘʭ 1 ʪʘ 2 ʜʦʩʪʦʚʽʨʥʦ 

ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ. 

 

ʊʘʙʣʠʮʷ 4.6 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ 

ʧʨʠ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʦʤʝʪʨʽʾ 

ɻʨʫʧʘ ʪʘ ʧʽʜʛʨʫʧʘ 

ʦʙʩʪʝʞʝʥʠʭ 

ʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʴ 

ʛʽʧʦʘʛʨʝʛʘʮʽʷ ʥʦʨʤʘ ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ 

ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % 

ʇʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ 

(n = 17): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

 

3 

4 

 

 

17,7 Ñ 9,3 

23,5 Ñ 10,3 

 

 

6 

9 

 

 

35,3 Ñ 11,6 

53,0 Ñ 12,1 

 

 

8 

4 

 

 

47,0 Ñ 12,1 

23,5 Ñ 10,3 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
0 0,0 Ñ 0,0 25 100,0 Ñ 0,0 0 0,0 Ñ 0,0 

ʇʨʠʤʽʪʢʘ. ʇʦʟʥʘʯʢʠ ʘʥʘʣʦʛʽʯʥʽ ʧʦʟʥʘʯʢʘʤ ʪʘʙʣ. 4.3. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʚʦʤʽʩʷʯʥʠʡ ʢʫʨʩ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ 

ʍʆɿʃ ʥʝ ʚʧʣʠʥʫʚ ʥʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ ʫ ʮʽʻʾ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ. 

ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʪʨʦʤʙʽʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʇɯ, ʇɺ, ʄʅɺ) ʫ ʭʚʦʨʠʭ 

ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 1 ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʘ ʚʢʘʟʫʚʘʣʠ ʥʘ ʧʦʨʫʰʝʥʥʷ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ 

ʚ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ (ʪʘʙʣ. 4.7). 

 

 



121 

ʊʘʙʣʠʮʷ 4.7 

ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ 

ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ɻʨʫʧʘ ʪʘ ʧʽʜʛʨʫʧʘ 

ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ʇɯ (%) ʇɺ ʄʅɺ 

ʇʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ 

(n = 17): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

 

111,0 [109,0ï115,0] 

102,0 [100,0ï110,0] 

 

 

0,90 [0,86ï0,92] 

0,98 [0,90ï1,00] 

 

 

0,88 [0,84ï0,90] 

0,97 [0,88ï1,00] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
97,0 [23,4ï28,2] 1,03 [1,0ï1,05] 1,04 [1,0ï1,06] 

ʨ 

ʨ1-ʢ < 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 < 0,05 

ʨ1-ʢ < 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 < 0,05 

ʨ1-ʢ < 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 < 0,05 

ʇʨʠʤʽʪʢʠ: 

1. 1 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 2; 

3. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ. 

 

ʍʦʯʘ ʧʨʠ ʘʥʘʣʽʟʽ ʩʪʘʥʫ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ 

ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʽ ʯʝʨʝʟ 2 ʤʽʩʷʮʽ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ (ʥʘ ʚʽʟʠʪʽ 2) ʨʽʚʥʽ ʇɯ, 

ʇɺ ʪʘ ʄʅɺ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʫ ʙʽʢ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʨʽʚʝʥʴ ʇɯ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʟʠʚʩʷ, ʘ ʨʽʚʥʽ ʇɺ ʪʘ ʄʅɺ ï 

ʧʽʜʚʠʱʠʣʠʩʷ. ʆʩʪʘʥʥʻ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ 

ʪʝʨʘʧʽʾ ʥʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ. 

ʑʦʜʦ ʧʦʢʘʟʥʠʢʘ ɸʏʊʏ, ʪʦ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʡʦʛʦ ʨʽʚʝʥʴ ʙʫʚ 

ʩʫʪʪʻʚʦ ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧ ̔(ʨ < 0,05) (ʪʘʙʣ. 4.8). 

ʈʽʚʝʥʴ ɸʏʊʏ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʯʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ ʣʽʢʫʚʘʥʥʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʠʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟ 
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ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (ʨ > 0,05) ʪʘ ʙʫʚ ʩʫʪʪʻʚʦ ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ < 0,05), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ 

ʛʝʤʦʩʪʘʟʫ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʪʘ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʧʨʠʟʥʘʯʝʥʦʾ ʪʝʨʘʧʽʾ 

ʥʘ ʮʽ ʧʦʨʫʰʝʥʥʷ (ʜʠʚ. ʪʘʙʣ. 4.8). 

 

ʊʘʙʣʠʮʷ 4.8 

ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʘ ʩʧʽʣʴʥʦʛʦ ʰʣʷʭʽʚ 

ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ɻʨʫʧʘ ʪʘ ʧʽʜʛʨʫʧʘ 

ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ɸʏʊʏ (ʩ) ʊʏ (ʩ) ʌɻ (ʛ/ʣ) 

ʇʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ (n = 17): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

22,3 [19,6ï23,5] 

22,3 [21,2ï23,4] 

 

16,0 [15,3ï16,6] 

16,5 [16,1ï17,1] 

 

3,5 [3,3ï4,0] 

3,7 [2,8ï4,4] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n = 25) 26,4 [23,4ï28,2] 16,5 [15,7ï17,6] 3,1 [2,6ï3,5] 

ʨ 

ʨ1-ʢ < 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʇʨʠʤʽʪʢʠ: 

1. 1 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʽ 2; 

3. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ. 

 

ʑʦʜʦ ʧʨʦʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ, ʪʦ ʨʽʚʥʽ ʊʏ ʽ ʌɻ ʫ 

ʧʽʜʛʨʫʧʽ 2ɹʢʦʤʧʣ ʷʢ ʥʘ ʚʽʟʠʪʽ 1, ʪʘʢ ʽ ʥʘ ʚʽʟʠʪʽ 2 ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ 

ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʽʜʛʨʫʧʽ 2ɹʢʦʤʧʣ ʥʘ 

ʚʽʟʠʪʘʭ 1 ʪʘ 2 ʪʘʢʦʞ ʙʫʣʠ ʽʜʝʥʪʠʯʥʠʤʠ (ʜʠʚ. ʪʘʙʣ. 4.8). ʆʪʞʝ, ʧʨʠʟʥʘʯʝʥʘ 

ʪʝʨʘʧʽʷ ʥʝ ʤʘʣʘ ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʚʥʽ ʜʚʦʭ ʦʩʪʘʥʥʽʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʽʚʝʥʴ ɸʊ ɯɯɯ ʫ ʧʽʜʛʨʫʧʽ 2ɹʢʦʤʧʣ ʷʢ ʜʦ, ʪʘʢ ʽ ʧʽʩʣʷ 

ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ (ʥʘ ʚʽʟʠʪʽ 2) (90,0 [80,0ï103,0] ʪʘ 88,0 [86,0ï100,0] % 

ʚʽʜʧʦʚʽʜʥʦ) ʙʫʚ ʩʫʪʪʻʚʦ ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʱʦ 
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ʚʢʘʟʫʻ  ʥʘ ʧʨʠʛʥʽʯʝʥʥʷ ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ. ʇʨʠ ʮʴʦʤʫ ʚʢʘʟʘʥʽ ʟʤʽʥʠ ʚʠʥʠʢʘʁʪʴ ʥʘ ʪʣʽ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʽ ʚ ʽʥʰʠʭ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ [185, 206, 235]. ʇʨʠ ʮʴʦʤʫ ʨʽʚʥ ̔ɸʊ ɯɯɯ ʫ ʭʚʦʨʠʭ 

ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʥʘ ʚʽʟʠʪʘʭ 1 ʪʘ 2 ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ. ʆʪʞʝ, ʜʚʦʤʽʩʷʯʥʠʡ 

ʢʫʨʩ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʥʫʚ ʥʘ ʨʽʚʝʥʴ 

ʧʦʢʘʟʥʠʢʘ. 

ʑʦʜʦ ʨʽʚʥʷ ʉʈʇ, ʪʦ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹ ʪʘ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʚʽʥ 

ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ (ʨ > 0,05). ʆʪʞʝ, ʧʽʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʙʫʣʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ ʟʘ ʩʪʫʧʝʥʝʤ ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. 

ʈʽʚʝʥʴ ʉʈʇ ʥʘ ʚʽʟʠʪʽ 1 ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ (6,04 [5,53ï9,10] ʤʛ/ʣ) 

ʙʫʚ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʍʦʯʘ ʨʽʚʝʥʴ ʉʈʇ 

ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʽ ʥʘ ʚʽʟʠʪʽ 2  ʙʫʚ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (5,10 [4,61ï6,67] ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ) (ʨ < 0,05), ʚʞʝ ʧʽʩʣʷ 

ʜʚʦʭ ʤʽʩʷʮʽʚ ʣʽʢʫʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʡʦʛʦ ʨʽʚʝʥʴ 

ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʟʠʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (ʨ < 0,05) ʪʘ ʥʘʙʣʠʟʠʚʩʷ 

ʜʦ ʨʽʚʥʷ ʉʈʇ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨʠʩ. 4.4.). 
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ʈʠʩ. 4.4. ʈʽʚʝʥʴ ʉʈʇ (ʤʛ/ʣ) ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʥʘ 

ʝʪʘʧʘʭ ʣʽʢʫʚʘʥʥʷ 
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ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘ ʝʪʘʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʝʚʽʜʧʦʚʽʜʥʝ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʣʽʢʫʚʘʥʥʷ, 

ʟʦʢʨʝʤʘ ʥʘʜʪʦ ʥʠʟʴʢʽ ʜʦʟʠ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʣʽʢʽʚ (ɯɻʂʉ) ʘʙʦ ʧʦʚʥʘ ʾʭ 

ʚʽʜʩʫʪʥʽʩʪʴ, ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʥʝ ʣʠʰʝ ʜʦ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʣʦʢʘʣʴʥʦʛʦ ʽ 

ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʘ ʡ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʽ 

ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ.  

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʠʡʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ 

ʭʚʦʨʦʙʠ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʭʚʦʨʠʤʠ ʥʘ ʍʆɿʃ ʟ ʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʾ ʟʘʧʘʣʴʥʦʾ 

ʨʝʘʢʮʽʾ, ʘ ʦʩʪʘʥʥʻ, ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʦ, ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʧʦʢʘʟʥʠʢʽʚ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ. ʇʦʰʫʢ ʥʦʚʠʭ ʰʣʷʭʽʚ ʢʦʨʝʢʮʽʾ 

ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʝʧʘʨʘʪʽʚ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ ʪʘ 

ʚʠʨʘʟʥʽʡ ʢʣʽʥʽʯʥʽʡ ʩʠʤʧʪʦʤʘʪʠʮʽ, ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʧʦʜʘʣʴʰʦʤʫ. 

 

ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʥʘʩʪʫʧʥʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ: 
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ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʝ ʦʙʩʪʨʫʢʪʠʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ / 

ʊ. ʆ. ʇʝʨʮʝʚʘ, ʃ. ɯ. ʂʦʥʦʧʢʽʥʘ, ɺ. ɻ. ʗʢʦʚʣʻʚʘ // ʇʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʾ ʪʘ 

ʤʝʜʠʮʠʥʠ. ï 2014. ï T. 18. ï ˉ 5ï6. ï ʉ. 30ï37.  
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ʭʨʦʥʽʯʥʝ ʦʙʩʪʨʫʢʪʠʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷ / ʊ. ʆ. ʇʝʨʮʝʚʘ, ʃ. ɯ. ʂʦʥʦʧʢʽʥʘ, ɺ. ɻ. ʗʢʦʚʣʻʚʘ // ɻʘʣʠʮʴʢʠʡ 

ʣʽʢʘʨʩʴʢʠʡ ʚʽʩʥʠʢ. ï 2015. ï ʊ. 22, ˉ 2 ï ʉ. 74ï77.  
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ʈʆɿɼɯʃ 5 

ʉʊɸʅ ʉʋɼʀʅʅʆ-ʊʈʆʄɹʆʎʀʊɸʈʅʆɰ ʊɸ ʂʆɸɻʋʃʗʎɯʁʅʆɰ 

ʃɸʅʆʂ ɻɽʄʆʉʊɸɿʋ ʇʈʀ ɯʅʌɽʂʎɯʁʅʆʄʋ ɿɸɻʆʉʊʈɽʅʅɯ 

ʍʈʆʅɯʏʅʆɻʆ ʆɹʉʊʈʋʂʊʀɺʅʆɻʆ ɿɸʍɺʆʈʖɺɸʅʅʗ ʃɽɻɽʅʔ 

 

ʂʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʍʆɿʃ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʠʤ ʟʘʛʦʩʪʨʝʥʥʷʤ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʫ ʭʚʦʨʠʭ ʤʦʞʝ 

ʥʝ ʪʽʣʴʢʠ ʧʦʩʠʣʶʚʘʪʠʩʴ ʢʘʰʝʣʴ, ʟôʷʚʣʷʪʠʩʴ ʛʥʽʡʥʝ ʘʙʦ ʩʣʠʟʦʚʦ-ʛʥʽʡʥʝ 

ʤʦʢʨʦʪʠʥʥʷ, ʘʣʝ ʡ ʧʦʩʠʣʶʚʘʪʠʩʴ ʟʘʜʠʰʢʘ. ʋ ʙʘʛʘʪʴʦʭ ʧʘʮʽʻʥʪʽʚ ʩʘʤʝ ʟʘʜʠʰʢʘ 

ʻ ʢʣʽʥʽʯʥʠʤ ʩʠʤʧʪʦʤʦʤ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʜʝʩʪʘʙʽʣʽʟʘʮʽʶ ʩʪʘʥʫ ʡ ʧʦʪʨʝʙʫʻ 

ʥʝʛʘʡʥʦʛʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʜ ʬʘʭʽʚʮʝʤ ʯʘʩʪʦ 

ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʩʪʦʩʦʚʥʦ ʪʦʛʦ, ʯʠ ʜʝʩʪʘʙʽʣʽʟʘʮʽʷ ʩʪʘʥʫ ʻ ʧʨʦʷʚʦʤ ʩʘʤʝ 

ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ; ʯʠ ʩʠʤʧʪʦʤʘʪʠʢʘ ʧʦʚôʷʟʘʥʘ ʟ ʢʘʨʜʽʘʣʴʥʠʤʠ 

ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʷʢʽ ʫ ʣʽʪʥʽʭ ʦʩʽʙ, ʷʢʠʤʠ ʟʜʝʙʽʣʴʰʦʛʦ ʻ ʭʚʦʨʽ ʥʘ ʍʆɿʃ, 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ; ʯʠ, ʤʦʞʣʠʚʦ, ʧʽʜʩʠʣʝʥʥʷ ʟʘʜʠʰʢʠ ʻ ʧʨʦʷʚʦʤ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ 

ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟʘ ʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʫ ʥʠʭ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

 

5.1. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ 

ʧʨʠ ʽʥʬʝʢʮʽʡʥʦʤʫ ʟʘʛʦʩʪʨʝʥʥʽ ʍʆɿʃ 

 

ʋ ʬʘʟʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ (ʥʘ ʚʽʟʠʪʽ 1) ʦʙʩʪʝʞʝʥʽ ʭʚʦʨʽ 

ʧʽʜʛʨʫʧʠ ɯɿ ʩʢʘʨʞʠʣʠʩʴ ʥʘ ʩʫʪʪʻʚʝ ʧʦʩʠʣʝʥʥʷ ʚʠʨʘʟʥʦʩʪʽ ʢʘʰʣʶ, ʟʘʜʠʰʢʠ, 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʣʝʥʦʛʦ ʤʦʢʨʦʪʠʥʥʷ, ʷʢʝ ʥʘʙʫʚʘʣʦ ʛʥʽʡʥʦʛʦ ʘʙʦ 

ʩʣʠʟʦʚʦ-ʛʥʽʡʥʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɹʽʣʴʰʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʧʽʜʛʨʫʧʠ (14 (93,3 %) 

ʭʚʦʨʠʭ) ʤʘʣʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʠʤʧʪʦʤʽʚ (> 10 ʙʘʣʽʚ ʟʘ ʊʆʍ), ʧʨʠ ʮʴʦʤʫ 

ʣʠʰʝ ʫ 1 (6,7 %) ʭʚʦʨʦʛʦ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʤʘʣʘ ʢʽʣʴʢʽʩʪʴ ʩʠʤʧʪʦʤʽʚ (< 10 ʙʘʣʽʚ 

ʟʘ ʊʆʍ).  
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ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ ʪʝʨʘʧʽʾ ʩʪʦʩʦʚʥʦ ʟʘʛʦʩʪʨʝʥʥʷ 

ʍʆɿʃ (ʥʘ ʚʽʟʠʪʽ 2) ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʧʦʢʨʘʱʝʥʥʷ ʷʢ ʧʦʚʩʷʢʜʝʥʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʽ ʟʘʛʘʣʴʥʦʛʦ ʩʘʤʦʧʦʯʫʪʪʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʊʆʍ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ 

ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʭʚʦʨʦʙʠ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʨʘʟʥʽʩʪʶ ʩʠʤʧʪʦʤʽʚ ʥʘ ʧʦʯʘʪʢʫ 

ʟʘʛʦʩʪʨʝʥʥʷ (ʪʘʙʣ. 5.1). 

 

ʊʘʙʣʠʮʷ 5.1 

ʈʽʚʥʽ ʢʣʽʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʥʘ ʝʪʘʧʘʭ ʣʽʢʫʚʘʥʥʷ 

ʇ̔ ʜʛʨʫʧʘ ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (M Ñ m) 

ʊʆʍ  

(ʙʘʣʠ) 

ʄɼʈ 

(ʙʘʣʠ) 

ʢʘʰʝʣʴ 

(ʙʘʣʠ) 

ʤʦʢʨʦʪʠʥʥʷ 

(ʙʘʣʠ) 

ʇ̔ ʜʛʨʫʧʘ ɯɿ (n = 15): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

19,60 Ñ 2,17 

13,87 Ñ 1,67 

 

2,13 Ñ 0,24 

1,40 Ñ 0,16 

 

2,20 Ñ 0,27 

1,13 Ñ 0,09 

 

1,87 Ñ 0,29 

0,80 Ñ 0,11 

ʨ ʨ1-2 < 0,05 ʨ1-2 < 0,05 ʨ1-2 < 0,05 ʨ1-2 < 0,05 

ʇʨʠʤʽʪʢʠ:  

1. 1 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 2. 

 

ʑʦʜʦ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ, ʫ 9 (60,0 %) 

ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ ɯɿ ʥʘ ʚʽʟʠʪʽ 1 ʙʫʚ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʪʷʞʢʠʡ ʩʪʫʧʽʥʴ 

ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ (ʆʌɺ1 < 50% ʥʘʣʝʞʥ.), ʯʝʨʝʟ ʤʽʩʷʮʴ (ʥʘ ʚʽʟʠʪʽ 2) ï ʫ 

7 ʦʙʩʪʝʞʝʥʠʭ (46,7 %). ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʫ 8 (53,3 %) ʭʚʦʨʠʭ 

ʨʽʚʝʥʴ ʆʌɺ1 ʜʝʱʦ ʧʽʜʚʠʱʠʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʨʽʚʥʝʤ ʧʦʢʘʟʥʠʢʘ ʥʘ ʚʽʟʠʪʽ 1. ʋ 

ʨʝʰʪʠ 7 (46,7 %) ʦʩʽʙ ʥʘʧʨʦʪʠ ʚʽʜʤʽʯʘʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʆʌɺ1 ʯʝʨʝʟ ʤʽʩʷʮɹ  ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ (ʥʘ 

ʚʽʟʠʪʽ 2). ʊʘʢʽ ʟʤʽʥʠ ʨʽʚʥʷ ʆɺʌ1 ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʧʝʨʝʥʝʩʝʥʥʷ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʣʠʙʣʝʥʥʷ ʪʷʞʢʦʩʪʽ 

ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ ʪʘ ʩʪʫʧʝʥ ̫ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ [35]. ʇʨʠ ʮʴʦʤʫ ʙʫʣʦ 
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ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʌɾɭʃ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (ʨ 

< 0,05) (ʪʘʙʣ. 5.2). 

 

ʊʘʙʣʠʮʷ 5.2 

ʇʦʢʘʟʥʠʢʠ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʜʦ ʪʘ ʧʽʩʣʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ 

ʇʽʜʛʨʫʧʘ ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ʆʌɺ1 

(% ʥʘʣʝʞʥ.) 

ʌɾɭʃ 

(% ʥʘʣʝʞʥ.) 

ʆʌɺ1/ʌɾɭʃ 

ʇ̔ ʜʛʨʫʧʘ ɯɿ (n = 15): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

43,8 [32,1ï66,2] 

52,1 [35,1ï77,8] 

 

88,0 [76,3ï85,8] 

95,6 [83,0ï105,7] 

 

0,49 [0,36ï0,59] 

0,56 [0,36ï0,64] 

ʨ ʨ1-2 > 0,05 ʨ1-2 < 0,05 ʨ1-2 > 0,05 

ʇʨʠʤʽʪʢʠ:  

1. 1 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 2. 

 

ʇʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʤʘʚ ʽ ʨʽʚʝʥʴ SʨO2, ʷʢʠʡ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ ɯɿ ʥʘ 

ʚʽʟʠʪʽ 2 (95,8Ñ0,4 %) ʙʫʚ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʥʘ 

ʚʽʟʠʪʽ 1 (94,1Ñ0,7 %) (ʨ < 0,05). 

ʈʽʚʥ ̔ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ ɯɿ ʷʢ ʥʘ 

ʚʽʟʠʪʽ 1 (255,0 [202,0ï295,0] ʭ 10
9
/ʣ), ʪʘʢ ʽ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʣʽʢʫʚʘʥʥʷ (ʥʘ ʚʽʟʠʪʽ 2) (230,0 [205,0ï305,0] ʭ 10
9
/ʣ) ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ 

ʚʽʜ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ > 0,05). ʊʘʢʦʞ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ ʥʘ ʚʽʟʠʪʽ 2 ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ. 

ʈʽʚʝʥʴ ɯɸʊ ʫ ʬʘʟʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 

ɯɿ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ (47,0 [44,0ï55,0] %) (ʨ < 0,05). ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʦʛʦ 

ʟʘʛʦʩʪʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʨʽʚʝʥʴ ʽʥʜʝʢʩʫ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ 

ʟʥʠʟʠʚʩʷ (ʜʦ 41,0 [37,0ï50,0] %) (ʨ < 0,05), ʭʦʯʘ ʚʩʝ ʱʝ ʡ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʨʽʚʥʷ 
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ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ < 0,05), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʚʥʫ ʩʪʘʙʽʣʽʟʘʮʽʶ 

ʧʦʨʫʰʝʥʴ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʯʝʨʝʟ ʤʽʩʷʮɹ  ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʬʘʟʠ ʟʘʛʦʩʪʨʝʥʥʷ (ʨʠʩ. 5.1). 

 

 

 

ʈʠʩ. 5.1. ʈʽʚʝʥʴ ɯɸʊ (%) ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʨʽʟʥʽ ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ 

 

ʇʦʨʫʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ 

ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ ɯɿ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʬʘʟʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʭʚʦʨʦʙʠ (ʪʘʙʣ. 5.3). 

ʊʘʢ, ʩʪʫʧʽʥʴ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 

ɯɿ ʥʘ ʚʽʟʠʪʽ 1 ʙʫʚ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ, ʭʦʯʘ ʚʩʝ ʱʝ ʡ ʥʝ ʜʦʩʷʛʘʚ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʨʽʟʥʠʮʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʥʘ ʧʦʯʘʪʢʫ ʟʘʛʦʩʪʨʝʥʥʷ. ʏʘʩ ʪʘ ʰʚʠʜʢʽʩʪʴ 
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ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʧʽʜʛʨʫʧʠ ɯɿ ʷʢ ʫ 

ʬʘʟʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ (ʥʘ ʚʽʟʠʪʽ 1), ʪʘʢ ʽ 

ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ (ʥʘ ʚʽʟʠʪʽ 2) ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ 

ʘʥʽ ʚʽʜ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʘʥʽ ʤʽʞ ʩʦʙʦʶ (ʜʠʚ. ʪʘʙʣ. 5.3). 

 

ʊʘʙʣʠʮʷ 5.3 

ʇʦʢʘʟʥʠʢʠ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʜʦ ʪʘ ʧʽʩʣʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ 

ʇʽʜʛʨʫʧʘ 

ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ʩʪʫʧʽʥʴ 

ʘʛʨʝʛʘʮʽʾ (%)  

ʯʘʩ ʘʛʨʝʛʘʮʽʾ (ʩ)  ʰʚʠʜʢʽʩʪʴ 

ʘʛʨʝʛʘʮʽʾ (%/ʭʚ)  

ʇ̔ ʜʛʨʫʧʘ ɯɿ  

(n = 15): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

 

81,7 [49,5ï88,6] 

66,6 [56,5ï80,6] 

 

 

546,0 [433,0ï579,0] 

506,0 [443,0ï585,0] 

 

 

34,8 [14,2ï57,7] 

37,8 [12,4ï47,4] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 

 

64,4 [54,3ï70,0] 

 

523,0 [463,0ï583,0] 

 

37,6 [26,2ï49,8] 

 

ʨ 

ʨ1-ʢ < 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʇʨʠʤʽʪʢʠ: 

1. 1 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 2; 

3. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ. 

 

ʑʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ, ʫ ʭʚʦʨʠʭ 

ʥʘ ʍʆɿʃ ʧʽʜʛʨʫʧʠ ɯɿ ʨʽʚʥʽ ʩʪʫʧʝʥ,̫ ʯʘʩʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʮʽʾ ʷʢ ʫ ʬʘʟʫ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ (ʥʘ ʚʽʟʠʪʽ 1), ʪʘʢ ʽ ʯʝʨʝʟ 

ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ (ʥʘ ʚʽʟʠʪʽ 2) ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ 
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ʘʥʽ ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʘʥʽ ʤʽʞ ʩʦʙʦʶ (ʪʘʙʣ. 

5.4). 

ʇʨʦ ʧʝʚʥʽ ʟʤʽʥʠ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʧʽʜ ʯʘʩ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʩʚʽʜʯʘʪʴ ʽ ʜʘʥʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʘʛʨʝʛʘʪʦʛʨʘʤ.  

 

ʊʘʙʣʠʮʷ 5.4 

ʇʦʢʘʟʥʠʢʠ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʜʦ ʪʘ ʧʽʩʣʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ 

ʇʽʜʛʨʫʧʘ 

ʦʙʩʪʝʞʝʥʠʭ 

ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ʩʪʫʧʽʥʴ 

ʘʛʨʝʛʘʮʽʾ (%)  

ʯʘʩ ʘʛʨʝʛʘʮʽʾ (ʩ)  ʰʚʠʜʢʽʩʪʴ 

ʘʛʨʝʛʘʮʽʾ (%/ʭʚ)  

ʇ̔ ʜʛʨʫʧʘ ɯɿ  

(n =15): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

73,5 [55,3ï95,1] 

66,5 [59,4ï83,4] 

 

537,0 [424,0ï570,0] 

419,0 [327,0ï552,0] 

 

45,2 [30,0ï67,4] 

51,4 [29,6ï56,2] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 

 

66,8 [57,3ï68,1] 

 

481,0 [419,0ï540,0] 

 

46,4 [36,6ï57,2] 

ʨ 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʇʨʠʤʽʪʢʠ: 

1. 1 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 2; 

3. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ. 

 

ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʥʘ ʚʽʟʠʪʽ 1 ʥʦʨʤʘʣʴʥʘ ʘʛʨʝʛʘʮʽʡʥʘ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʙʫʣʘ ʫ ʯʚʝʨʪʽ ʭʚʦʨʠʭ, ʟʥʠʞʝʥʥʷ ʾʾ (ʛʽʧʦʘʛʨʝʛʘʮʽʷ) ï 

ʤʝʥʰ ʥʽʞ ʫ 15 % ʦʩʽʙ, ʧʽʜʚʠʱʝʥʥʷ (ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ) ï ʫ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ 

ʦʩʽʙ (ʪʘʙʣ. 5.5). ʅʦʨʤʘʣʴʥʘ ʘʛʨʝʛʘʮʽʡʥʘ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʘ ʘʢʪʠʚʥʽʩʪʴ 
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ʪʨʦʤʙʦʮʠʪʽʚ ʙʫʣʘ ʤʘʡʞʝ ʫ ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ, ʧʽʜʚʠʱʝʥʥʷ ʾʾ (ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ) ï 

ʫ ʪʘʢʦʾ ʞ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ, ʟʥʠʞʝʥʥʷ (ʛʽʧʦʘʛʨʝʛʘʮʽʷ) ï ʣʠʰʝ ʫ ʦʜʥʽʻʾ ʦʩʦʙʠ (ʪʘʙʣ. 

5.6). ʅʘ ʚʽʟʠʪʽ 2 ʧʨʠ ʘʛʨʝʛʘʮʽʾ, ʽʥʜʫʢʦʚʘʥʽʡ ɸɼʌ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʦʨʤʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʙʽʣʴʰ ʥʽʞ ʫ ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ, ʟʥʠʞʝʥʥʷ 

(ʛʽʧʦʘʛʨʝʛʘʮʽʷ) ï ʤʝʥʰ ʥʽʞ ʫ 10 % ʭʚʦʨʠʭ, ʧʽʜʚʠʱʝʥʥʷ (ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ) ï 

ʣʠʰʝ ʫ ʪʨʝʪʠʥʠ ʦʩʽʙ (ʜʠʚ. ʪʘʙʣ. 5.5).  

 

ʊʘʙʣʠʮʷ 5.5 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ 

ʧʨʠ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʦʤʝʪʨʽʾ ʜʦ ʪʘ ʧʽʩʣʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʴ 

ʛʽʧʦʘʛʨʝʛʘʮʽʷ ʥʦʨʤʘ ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ 

ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % 

ʇʽʜʛʨʫʧʘ ɯɿ (n = 15): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

2 

1 

 

13,3 Ñ 8,8 

6,7 Ñ 6,5 

 

4 

9 

 

26,7 Ñ 11,4 

60,0 Ñ 12,7 

 

9 

5 

 

60,0 Ñ 12,7 

33,3 Ñ 12,1 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
0 0,0 Ñ 0,0 25 100,0 Ñ 0,0 0 0,0 Ñ 0,0 

ʇʨʠʤʽʪʢʠ: 

1. 1 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 2; 

3. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ. 

 

ʇʨʠ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʘʮʽʾ ʪʘʢʦʞ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʦʨʤʘʣʴʥʫ 

ʘʛʨʝʛʘʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʙʽʣʴʰ ʥʽʞ ʫ ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ ʪʘ ʾʾ 

ʧʽʜʚʠʱʝʥʥʷ (ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ) ï ʣʠʰʝ ʫ ʪʨʝʪʠʥʠ ʦʩʽʙ (ʜʠʚ. ʪʘʙʣ. 5.6). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʜʛʨʫʧʘ ɯɿ ʟʘ ʢʽʣʴʢʽʩʪʶ ʭʚʦʨʠʭ ʟ 

ʛʽʧʦ-, ʛʽʧʝʨ- ʪʘ ʥʦʨʤʘʣʴʥʦʶ ɸɼʌ- ʽ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʶ ʘʛʨʝʛʘʮʽʡʥʦʶ 

ʘʢʪʠʚʥʩ̔ʪʶ ʪʨʦʤʙʦʮʠʪʽʚ ʥʘ ʚʽʟʠʪʽ 1 ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
 ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʘʣʘʩʴ ʚʽʜ 
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ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ. ʅʘ ʚʽʟʠʪʽ 2 ʧʽʜʛʨʫʧʘ ɯɿ ʚʽʜʨʽʟʥʷʣʘʩʴ ʟʘ ʨʽʚʥʝʤ ʧʦʢʘʟʥʠʢʘ ʚʽʜ 

ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʧʨʠ ʽʥʜʫʢʮʽʾ ʘʛʨʝʛʘʮʽʾ ɸɼʌ, ʘʣʝ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʟʘ ʨʽʚʥʝʤ 

ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʽʥʜʫʢʮʽʾ ʘʛʨʝʛʘʮʽʾ ʢʦʣʘʛʝʥʦʤ. 

 

ʊʘʙʣʠʮʷ 5.6 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ 

ʧʨʠ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʦʤʝʪʨʽʾ ʜʦ ʪʘ ʧʽʩʣʷ ʽʥʬʝʢʮʽʡʥʦʛʦ 

ʟʘʛʦʩʪʨʝʥʥʷ 

ɻʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʠʭ 

ʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʴ 

ʛʽʧʦʘʛʨʝʛʘʮʽʷ ʥʦʨʤʘ ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ 

ʘʙʩ. ʈÑ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % ʘʙʩ. ʈ Ñ mʨ, % 

ʇʽʜʛʨʫʧʘ ɯɿ (n = 15): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

1 

0 

 

6,6 Ñ 6,5 

0,0 Ñ 0,0 

 

7 

10 

 

46,7 Ñ 12,9 

66,7 Ñ 12,2 

 

7 

5 

 

46,7 Ñ 12,9 

33,3 Ñ 12,1 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 
0 0,0Ñ0,0 25 100,0 Ñ 0,0 0 0,0 Ñ 0,0 

ʇʨʠʤʽʪʢʠ: 

1. 1 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 2; 

3. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʬʘʟʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ ʚʠʟʥʘʯʘʣʠʩʴ 

ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ, ʧʝʨʝʚʘʞʥʦ ʫ 

ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ. ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʣʠʰʝ ʯʘʩʪʢʦʚʘ ʩʪʘʙʽʣʽʟʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ. ʆʩʪʘʥʥʻ ʤʦʞʝ ʩʧʨʠʷʪʠ ʨʦʟʪʠʨʢʫ 

ʪʨʦʤʙʦʪʠʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʧʦʜʘʣʴʰʦʤʫ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʦʛʽʨʰʝʥʥʷ ʷʢ 

ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʪʘʢ ʽ ʧʽʜʚʠʱʝʥʥʶ ʩʤʝʨʪʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ 

ʪʨʦʤʙʦʝʤʙʦʣʽʡ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʙʽʣʴʰ 
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ʨʝʪʝʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʭʚʦʨʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

 

5.2. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʧʨʠ 

ʽʥʬʝʢʮʽʡʥʦʤʫ ʟʘʛʦʩʪʨʝʥʥʽ ʍʆɿʃ 

 

ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʪʨʦʤʙʽʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʇɯ, ʇɺ, ʄʅɺ) ʽ ʧʨʠ 

ʽʥʬʝʢʮʽʡʥʦʤʫ ʟʘʛʦʩʪʨʝʥʥ ̔ʍʆɿʃ (ʥʘ ʚʽʟʠʪʽ 1), ʽ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʣʽʢʫʚʘʥʥʷ (ʥʘ ʚʽʟʠʪʽ 2) ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ (ʨ > 0,05) ʪʘ ʜʦʩʪʦʚʽʨʥʦ 

ʩʚʽʜʯʠʣʠ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ ʚ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ (ʨ < 0,05) (ʪʘʙʣ. 5.7). 

 

ʊʘʙʣʠʮʷ 5.7 

ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ 

ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʜʦ ʪʘ ʧʽʩʣʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ 

ʇʽʜʛʨʫʧʘ ʦʙʩʪʝʞʝʥʠʭ 
ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ʇɯ (%) ʇɺ ʄʅɺ 

ʇ̔ ʜʛʨʫʧʘ ɯɿ (n = 15): 

- ʥʘ ʚʽʟʠʪʽ 1 

- ʥʘ ʚʽʟʠʪʽ 2 

 

103,0 [90,0ï113,0] 

107,0 [92,0ï109,0] 

 

0,97 [0,88ï1,12] 

0,96 [0,92ï1,09] 

 

0,96 [0,85ï1,15] 

0,95 [0,90ï1,10] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n = 25) 

 

97,0 [23,4ï28,2] 

 

1,03 [1,0ï1,05] 

 

1,04 [1,0ï1,06] 

ʨ 

ʨ1-ʢ < 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2>0,05 

ʨ1-ʢ < 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2>0,05 

ʨ1-ʢ < 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2>0,05 

ʇʨʠʤʽʪʢʠ: 

1. 1 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 2; 

3. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ. 
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ʈʽʚʝʥʴ ɸʏʊʏ ʫ ʬʘʟʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ (ʥʘ ʚʽʟʠʪʽ 1) ʙʫʚ ʩʫʪʪʻʚʦ 

ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ < 0,05) (ʪʘʙʣ. 5.8). ʏʝʨʝʟ 

ʤʽʩʷʮʴ (ʥʘ ʚʽʟʠʪʽ 2) ʨʽʚʝʥʴ ʡʦʛʦ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʠʚʩʷ (ʨ > 0,05) ʪʘ ʙʫʚ ʥʠʞʯʠʤ 

ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ʑʦʜʦ ʧʨʦʢʦʘʛʫʣʷʮʽʡʥʠʭ (ʊʏ, ʌɻ) ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ, ʪʦ ʨʽʚʝʥʴ ʊʏ ʫ 

ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ ɯɿ ʥʘ ʚʽʟʠʪʽ 1 ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ > 0,05). ʅʘ ʚʽʟʠʪʽ 2 ʚʽʥ ʪʘʢʦʞ ʙʫʚ ʽʜʝʥʪʠʯʥʠʤ ʨʽʚʥʶ ʊʏ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʥʝ ʟʤʽʥʠʚʰʠʩʴ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (ʨ > 0,05) 

(ʜʠʚ. ʪʘʙʣ. 5.8). 

 

ʊʘʙʣʠʮʷ 5.8 

ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʜʦ ʪʘ ʧʽʩʣʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ 

ʇʽʜʛʨʫʧʘ ʦʙʩʪʝʞʝʥʠʭ 
ʇʦʢʘʟʥʠʢʠ (Med [25ï75 %]) 

ɸʏʊʏ (ʩ) ʊʏ (ʩ) ʌɻ (ʛ/ʣ) 

ʇ̔ ʜʛʨʫʧʘ ɯɿ (n = 15): 

ü ʥʘ ʚʽʟʠʪʽ 1 

ü ʥʘ ʚʽʟʠʪʽ 2 

 

23,0 [18,7ï27,5] 

22,4 [19,6ï25,1] 

 

15,4 [15,1ï17,5] 

16,1 [15,5ï16,7] 

 

4,4 [3,1ï6,0] 

2,8 [2,2ï4,4] 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n = 19) 26,4 [23,4ï 28,2] 16,5 [15,7ï17,6] 3,1 [2,6ï3,5] 

ʨ 

ʨ1-ʢ < 0,05 

ʨ2-ʢ < 0,05 

ʨ1-2 > 0,05 

ʨ1-ʢ > 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 > 0,05 

ʨ1-ʢ < 0,05 

ʨ2-ʢ > 0,05 

ʨ1-2 < 0,05 

ʇʨʠʤʽʪʢʠ: 

1. 1 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 1; 

2. 2 ï ʧʽʜʛʨʫʧʘ ɯɿ ʥʘ ʚʽʟʠʪʽ 2; 

3. ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ. 

 

ʈʽʚʝʥʴ ʌɻ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ ɯɿ ʥʘ ʚʽʟʠʪʽ 1 ʙʫʚ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ 

ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ < 0,05), ʪʦʜʽ ʷʢ ʥʘ ʚʽʟʠʪʽ 2 
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ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʶ ʪʘ ʙʫʚ ʩʫʪʪʻʚʦ ʥʠʞʯʠʤ 

ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʥʘ ʚʽʟʠʪʽ 1 (ʨ < 0,05) (ʜʠʚ. ʪʘʙʣ. 5.8).  

ʎʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʠʩʪʝʤʥʦʾ ʟʘʧʘʣʴʥʦʾ 

ʨʝʘʢʮʽʾ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ, ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʽ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ ʯʝʨʝʟ ʦʩʣʘʙʣʝʥʥʷ ʩʪʠʤʫʣʷʮʽʾ ʬʦʨʤʝʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʧʨʦʟʘʧʘʣʴʥʠʤʠ ʤʝʜʽʘʪʦʨʘʤʠ ʪʘ 

ʮʠʪʦʢʽʥʘʤʠ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʽʚʝʥʴ ɸʊ ɯɯɯ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ ɯɿ ʷʢ ʥʘ ʚʽʟʠʪʽ 1 

(87,0 [83,0ï102,0] %), ʪʘʢ ʽ ʥʘ ʚʽʟʠʪʽ 2 (90,0 [85,0ï102,0] %) ʙʫʚ ʩʫʪʪʻʚʦ 

ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʇʨʠ ʮʴʦʤʫ 

ʨʽʚʥ ̔ ʧʦʢʘʟʥʠʢʘ ʽ ʫ ʬʘʟʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ, ʽ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦ 

ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʬʘʟʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ ʚʠʟʥʘʯʘʣʠʩʴ 

ʧʦʨʫʰʝʥʥʷ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ, ʧʝʨʝʚʘʞʥʦ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʟʘʛʦʩʪʨʝʥʥʷ ʩʪʘʙʽʣʽʟʘʮʽʷ ʨʽʚʥʽʚ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ. 

 

5.3. ɺʠʟʥʘʯʝʥʥʷ ʨʦʣʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʧʨʠ ʽʥʬʝʢʮʽʡʥʦʤʫ 

ʟʘʛʦʩʪʨʝʥʥʽ ʍʆɿʃ 

 

ʈʽʚʝʥʴ ʉʈʇ ʫ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ ɯɿ ʫ ʬʘʟʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ (ʥʘ ʚʽʟʠʪʽ 1) (16,6 [5,6ï40,2] ʤʛ/ʣ) ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ 

ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʏʝʨʝʟ ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ (ʥʘ ʚʽʟʠʪʽ 2) ʢʣʽʥʽʯʥʠʡ 

ʩʪʘʥ ʭʚʦʨʠʭ ʩʪʘʙʽʣʽʟʫʚʘʚʩʷ, ʚʪʽʤ ʨʽʚʝʥʴ ʉʈʇ, ʭʦʯʘ ʡ ʟʥʠʟʠʚʩʷ ʜʦʩʠʪʴ ʩʫʪʪʻʚʦ 

(ʜʦ 5,4 [4,5ï8,5] ʤʛ/ʣ) (ʨ < 0,05)), ʚʩʝ ʱʝ ʟʘʣʠʰʘʚʩʷ ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ 

ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ < 0,05) (ʨʠʩ. 5.2). 

ɯʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʧʦʩʠʣʝʥʥʷ ʩʠʩʪʝʤʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʦʩʦʙʣʠʚʦ ʧʽʜ 

ʯʘʩ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ 
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ʧʨʦʜʫʢʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʪʘ ʙʽʣʢʽʚ, ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʥʶ ʘʜʛʝʟʽʾ 

ʣʝʡʢʦʮʠʪʽʚ ʽ ʪʨʦʤʙʦʮʠʪʽʚ ʜʦ ʩʫʜʠʥʥʦʛʦ ʝʥʜʦʪʝʣʽʶ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʘʛʨʝʛʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [186].  

ʆʪʞʝ, ʥʝ ʚʠʢʣʶʯʝʥʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʡ ʟ ʧʦʩʠʣʝʥʥʷʤ ʩʠʩʪʝʤʥʦʾ ʟʘʧʘʣʴʥʦʾ 

ʨʝʘʢʮʽʾ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʣʘʩʴ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʽʚ ʉʈʇ ʷʢ ʫ ʬʘʟʫ ʽʥʬʝʢʮʽʡʥʦʛʦ 

ʟʘʛʦʩʪʨʝʥʥʷ, ʪʘʢ ʽ ʫ ʩʪʘʙʽʣʴʥʫ ʬʘʟʫ ʭʚʦʨʦʙʠ. 

 

 

ʈʠʩ. 5.2. ʈʽʚʝʥʴ ʉʈʇ (ʤʛ/ʣ) ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʨʽʟʥʽ ʬʘʟʠ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

 

ʆʪʞʝ, ʧʨʠ ʽʥʬʝʢʮʽʡʥʦʤʫ ʟʘʛʦʩʪʨʝʥʥʽ ʍʆɿʃ ʧʘʨʘʣʝʣʴʥʦ ʟʽ ʟʤʽʥʘʤʠ 

ʢʣʽʥʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ (ʧʦʩʠʣʝʥʥʷ ʟʘʜʠʰʢʠ, ʢʘʰʣʶ, ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʤʦʢʨʦʪʠʥʥʷ) ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʡ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʟʜʝʙʽʣʴʰʦʛʦ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ. ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʘʙʽʣʽʟʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ, ʚʪʽʤ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ 
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ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ 

ʫʩʢʣʘʜʥʝʥʴ ʫ ʧʦʜʘʣʴʰʦʤʫ, ʘ ʚʽʜʪʘʢ ʧʦʪʨʝʙʫʻ ʢʣʽʥʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʭʚʦʨʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ 

ʛʝʤʦʩʪʘʟʫ ʟʘʜʣʷ ʚʯʘʩʥʦʾ ʧʨʝʚʝʥʪʠʚʥʦʾ ʢʦʨʝʢʮʽʾ. 

 

ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʥʘʩʪʫʧʥʠʭ ʚʠʜʘʥʥʷʭ: 

1. ʇʝʨʮʝʚʘ, ʊ. ʆ. ʉʪʘʥ ʪʨʦʤʙʦʮʠʪʘʨʥʦ-ʩʫʜʠʥʥʦʾ ʪʘ ʢʦʘʛʫʣʷʮʽʡʥʦʾ 
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ʈʆɿɼɯʃ 6 

ɺʀɿʅɸʏɽʅʅʗ ɻʈʋʇʀ ʈʀɿʀʂʋ ʌʆʈʄʋɺɸʅʅʗ 

ɻɽʄʆʉʊɸɿɯʆʃʆɻɯʏʅʀʍ ʇʆʈʋʐɽʅʔ ʋ ʍɺʆʈʀʍ ʇʈʀ 

ʍʈʆʅɯʏʅʆʄʋ ʆɹʉʊʈʋʂʊʀɺʅʆʄʋ ɿɸʍɺʆʈʖɺɸʅʅɯ ʃɽɻɽʅʔ 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʩʢʣʘʜʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʘ, ʚʽʜʧʦʚʽʜʥʦ, ʽ ʾʭ ʣʽʢʫʚʘʥʥʷ. 

ɺʘʞʣʠʚʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʨʘʥʥʴʦʾ (ʥʘ ʜʦʢʣʽʥʽʯʥʦʤʫ ʝʪʘʧʽ) ʜʽʘʛʥʦʩʪʠʢʠ 

ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ. ʆʩʢʽʣʴʢʠ ʢʦʤʧʣʝʢʩʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʽ 

ʢʦʨʝʢʮʽʷ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʧʦʚʠʥʥʽ ʧʨʦʭʦʜʠʪʠ ʟʘ ʫʯʘʩʪʽ 

ʣʽʢʘʨʽʚ ʽʥʰʠʭ ʩʧʝʮʽʘʣʽʟʘʮʽʡ (ʛʝʤʘʪʦʣʦʛʘ ʪʘ/ʘʙʦ ʢʘʨʜʽʦʣʦʛʘ) ʥʝʨʘʮʽʦʥʘʣʴʥʠʤ, ʘ 

ʯʘʩʦʤ ʽ ʥʝʤʦʞʣʠʚʠʤ, ʻ ʧʦʚʥʝ ʢʦʤʧʣʝʢʩʥʝ ʦʙʩʪʝʞʝʥʥʷ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʬʽʣʶ ʫ ʚʩʽʭ ʙʝʟ ʚʠʥʷʪʢʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʠʤ ʻ ʨʦʟʨʦʙʢʘ 

ʘʣʛʦʨʠʪʤʫ ʚʠʟʥʘʯʝʥʥʷ ʪʽʻʾ ʢʦʛʦʨʪʠ ʭʚʦʨʠʭ, ʱʦ ʻ ʛʨʫʧʦʶ ʨʠʟʠʢʫ ʬʦʨʤʫʚʘʥʥʷ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʘ ʩʘʤʽ ʭʚʦʨʽ ʧʝʨʰʦʯʝʨʛʦʚʦ ʧʦʪʨʝʙʫʶʪʴ 

ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʛʣʠʙʣʝʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʝʪʘʧʘʭ ʧʝʨʚʠʥʥʦʾ ʣʘʥʢʠ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʘ ʪʘʢʦʞ 

ʧʫʣʴʤʦʥʦʣʦʛʽʯʥʠʤʠ ʡ ʪʝʨʘʧʝʚʪʠʯʥʠʤʠ ʩʣʫʞʙʘʤʠ ʧʨʦʩʪʦʛʦ, ʰʚʠʜʢʦʛʦ ʽ 

ʝʢʦʥʦʤʽʯʥʦ ʥʝʦʙʪʷʞʣʠʚʦʛʦ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ 

ʛʝʤʦʩʪʘʟʫ ʫ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʻ ʨʘʮʽʦʥʘʣʴʥʠʤ ʡ ʦʙˇʨʫʥʪʦʚʘʥʠʤ. 

ʋ ʭʦʜʽ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʱʦʜʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚʠʷʚʠʚʩʷ 

ʧʦʢʘʟʥʠʢ ɯɸʊ. ʆʜʥʘʢ, ʚʝʣʠʢʘ ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʣʽʢʘʨʽʚ ʟʘʛʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ, 

ʣʽʢʘʨʽʚ-ʪʝʨʘʧʝʚʪʽʚ ʽ ʧʫʣʴʤʦʥʦʣʦʛʽʚ ʪʘ, ʯʘʩʦʤ, ʥʝʛʘʪʠʚʥʘ ʨʝʘʢʮʽʷ ʜʝʷʢʠʭ 

ʭʚʦʨʠʭ ʥʘ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʜʦʜʘʪʢʦʚʽ ʦʙʩʪʝʞʝʥʥʷ ʤʦʞʫʪʴ ʩʪʘʪʠ ʥʘ ʟʘʚʘʜʽ 

ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʫʩʽʤ ʭʚʦʨʠʤ ʥʘ ʍʆɿʃ. ɺʠʜʽʣʝʥʥʷ ʞ ʪʽʻʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ 

ʥʘ ʍʆɿʃ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ɯɸʊ, ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʱʦʜʦ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ. 
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ʇʨʦʚʝʜʝʥʽ ʥʘʤʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʪʘ ROC ʘʥʘʣʽʟʠ ʥʘʜʘʣʠ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ 

ʨʽʚʥʽ ʢʣʶʯʦʚʠʭ ʢʣʽʥʽʢʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʷʢʽ 

ʤʦʞʫʪʴ ʧʦʻʜʥʫʚʘʪʠʩʷ ʷʢ ʽʟ ʟʥʘʯʥʦʶ ʚʠʨʘʟʥʽʩʪʶ ʧʦʨʫʰʝʥʴ ʨʽʚʥʽʚ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʠʭ ʪʘ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʪʘʢ ʽ 

ʜʘʚʘʪʠ ʢʦʤʧʣʝʢʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʪʘʥ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ. ʂʣʶʯʦʚʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʨʽʚʥʽ ɯɸʊ ʪʘ ʉʈʇ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. ʇʨʠ ʦʮʽʥʮʽ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʨʽʚʝʥʴ ɯɸʊ ʜʦ 28,0 % ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʛʽʧʦʘʛʨʝʛʘʮʽʶ, ʧʨʠ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʘ ʚʽʜ 28,0 ʜʦ 40,9 % ï ʥʦʨʤʦʘʛʨʝʛʘʮʽʶ, ʘ 

ʧʨʠ ʨʽʚʥʽ 41,0 % ʽ ʚʠʱʝ ï ʛʽʧʝʨʘʛʨʝʛʘʮʽʶ ʪʨʦʤʙʦʮʠʪʽʚ ʧʨʠ ʽʥʜʫʢʮʽʾ  ʘʛʨʝʛʘʮʽʾ 

ʟʘ ʫʯʘʩʪʽ ɸɼʌ ʪʘ ʢʦʣʘʛʝʥʫ. ʇʨʠ ʨʽʚʥʽ ʉʈʇ ʚʠʱʦʤʫ ʟʘ 4,62 ʤʛ/ʣ, ʩʣʽʜ 

ʚʠʟʥʘʯʘʪʠ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ (ʇɯ, ʇɺ, ʄʅɺ, 

ɸʏʊʏ) ʟʘʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʥʘʷʚʥʦʩʪʽ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ. 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʭʚʦʨʽ ʥʘ ʍʆɿʃ ʟ ʥʝʪʷʞʢʠʤ 

ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ ʽ ʨʽʚʥʝʤ ʉʈʇ ʚʠʱʦʤʫ ʟʘ 4,62 ʤʛ/ʣ ʧʦʪʨʝʙʫʶʪʴ 

ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ɯɸʊ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʢʦʘʛʫʣʦʛʨʘʤʠ, ʟʘʜʣʷ 

ʚʠʢʣʶʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʫ ʥʠʭ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ. ʍʚʦʨʽ ʥʘ ʍʆɿʃ ʟ 

ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ 

ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʾ, ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ɯɸʊ ʟʘʜʣʷ 

ʚʠʢʣʶʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʧʘʪʦʣʦʛʽʷ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ. ʍʚʦʨʽ ʥʘ ʍʆɿʃ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʶʪʴ 

ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʾ, ʧʦʪʨʝʙʫʶʪʴ ʦʙʦʚôʷʟʢʦʚʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽ ɯɸʊ, ʘ ʧʨʠ ʨʽʚʥʽ ʉʈʇ ʚʠʱʦʤʫ ʟʘ 4,62 ʤʛ/ʣ ï ʜʦʜʘʪʢʦʚʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʢʦʘʛʫʣʦʛʨʘʤʠ ʟʘʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʫ ʥʠʭ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʭʚʦʨʽ ʥʘ ʍʆɿʃ ʧʦʪʨʝʙʫʶʪʴ 

ʜʦʜʘʪʢʦʚʦʾ ʢʦʥʩʫʣʴʪʘʮʽʾ ʣʽʢʘʨʷ ʢʘʨʜʽʦʣʦʛʘ ʪʘ/ʘʙʦ ʛʝʤʘʪʦʣʦʛʘ, ʦʩʦʙʣʠʚʦ ʧʨʠ 

ʟʥʘʯʥʠʭ ʧʦʨʫʰʝʥʥʷʭ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ, ʷʢʽ ʥʝ ʚʜʘʣʦʩʷ ʢʦʨʝʛʫʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʢʮʽʾ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʍʆɿʃ. ʇʨʠ ʽʥʬʝʢʮʽʡʥʦʤʫ ʟʘʛʦʩʪʨʝʥʥʽ 

ʍʆɿʃ ʫʩʽʤ, ʙʝʟ ʚʠʥʷʪʢʫ, ʭʚʦʨʠʤ ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ɯɸʊ ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʘʛʫʣʦʛʨʘʤʠ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ; ʧʨʠ ʥʘʷʚʥʦʩʪʽ 
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ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʜʠʥʘʤʽʮʽ, ʘ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʧʨʠ ʩʠʣʴʥʦ ʚʠʨʘʞʝʥʠʭ ʟʤʽʥʘʭ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ ï ʱʝ ʡ ʟʘʣʫʯʝʥʥʷ ʜʦ 

ʢʦʥʩʫʣʴʪʘʮʽʾ ʩʫʤʽʞʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ. ɸʜʞʝ ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʩʪʘʥʫ, ʟʦʢʨʝʤʘ 

ʧʦʩʠʣʝʥʥʷ ʟʘʜʠʰʢʠ ʪʘ ʨʦʟʚʠʪʦʢ ʧʦʨʫʰʝʥʴ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʝ ʥʝ ʣʠʰʝ ʽʟ ʽʥʬʝʢʮʽʡʥʠʤ ʟʘʛʦʩʪʨʝʥʥʷʤ ʍʆɿʃ, ʘ ʡ ʽʟ ʨʦʟʚʠʪʢʦʤ 

ʊɽʃɸ, ʱʦ ʚʠʤʘʛʘʻ ʙʽʣʴʰʦʾ ʫʚʘʛʠ ʣʽʢʘʨʷ ʚʽʜʥʦʩʥʦ ʧʨʦʚʝʜʝʥʥʷ ʨʝʪʝʣʴʥʦʾ 

ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʚʢʘʟʘʥʠʭ ʩʪʘʥʽʚ ʫ ʮʽʻʾ ʛʨʫʧʠ ʭʚʦʨʠʭ.   

ʆʪʞʝ, ñʛʨʫʧʦʶ ʨʠʟʠʢʫò ʬʦʨʤʫʚʘʥʥʷ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʻ 

ʭʚʦʨʽ ʟ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ ʱʦʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʜʽʡ ʧʝʨʝʙʽʛʫ ʍʆɿʃ (ʢʣʽʥʽʯʥʽ 

ʛʨʫʧʠ ʉ ʪʘ D) ʪʘ ʭʚʦʨʽ ʟ ʥʠʟʴʢʠʤ ʨʠʟʠʢʦʤ ʱʦʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʜʽʡ 

ʧʝʨʝʙʽʛʫ ʍʆɿʃ (ʢʣʽʥʽʯʥʽ ʛʨʫʧʠ ɸ ʪʘ ɺ) ʫ ʷʢʠʭ ʧʦʢʘʟʥʠʢ ʆʌɺ1 ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʤʝʞʘʭ ʚʽʜ 80 ʜʦ 50 % ʥʘʣʝʞʥ.; ʭʚʦʨʽ ʥʘ ʍʆɿʃ ʟ ʚʠʨʘʞʝʥʠʤ ʩʠʩʪʝʤʥʠʤ 

ʟʘʧʘʣʝʥʥʷʤ (ʨʽʚʝʥʴ ʉʈʇ > 4,62  ʤʛ/ʣ); ʭʚʦʨʽ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ, ʷʢʽ ʥʝ 

ʦʪʨʠʤʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʦ ʾʪʝʨʘʧʽ,ʾ ʟʦʢʨʝʤʘ ʜʦʩʪʘʪʥʽʭ 

ʜʦʟ ɯɻʂʉ; ʭʚʦʨʽ ʟ ʽʥʬʝʢʮʽʡʥʠʤ ʟʘʛʦʩʪʨʝʥʥʷʤ ʍʆɿʃ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʫʩʽʭ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʥʘʤʠ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ 

ʚʝʜʝʥʥʷ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟʘʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ (ʨʠʩ. 5.4). ɸʣʛʦʨʠʪʤ ʚʢʣʶʯʘʻ ʷʢ ʧʝʨʰʦʯʝʨʛʦʚʝ 

ʚʠʟʥʘʯʝʥʥʷ ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ  ̔ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ ʍʆɿʃ, ʱʦ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʤʽʞʥʘʨʦʜʥʠʤʠ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʪʘʢ ʽ 

ʦʙʦʚôʷʟʢʦʚʫ ʦʮʽʥʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʪʨʠʤʫʚʘʥʦʾ ʪʝʨʘʧʽʾ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ 

ʭʚʦʨʦʙʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʉʈʇ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʦʙʩʪʝʞʝʥʴ ʜʦʟʚʦʣʷʪʴ 

ʚʩʪʘʥʦʚʠʪʠ ʛʨʫʧʫ ʭʚʦʨʠʭ, ʷʢʽ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʽ ʥʘ 

ʜʦʜʘʪʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ, ʪʘ ʛʨʫʧʫ ʭʚʦʨʠʭ, ʷʢʽ ʥʘ 

ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʻ ʷʢʽʩʥʦ ʥʦʚʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʚʝʜʝʥʥʷ ʭʚʦʨʠʭ 

ʥʘ ʍʆɿʃ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʢʘʪʝʛʦʨʽʶ ʧʘʮʽʻʥʪʽʚ 

ʟ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʠʤʠ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʷʢ ʥʘ ʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʦʩʥʦʚʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʘʢ ʽ ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʛʨʦʟʣʠʚʠʭ ʜʣʷ ʞʠʪʪʷ ʩʪʘʥʽʚ (ʪʨʦʤʙʦʟʠ, ʪʨʦʤʙʦʝʤʙʦʣʽʾ). ʎʽ 
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ʭʚʦʨʽ ʟʜʝʙʽʣʴʰʦʛʦ ʧʦʪʨʝʙʫʶʪʴ ʥʝʛʘʡʥʦʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʣʽʢʘʨʩʴʢʦʾ ʜʦʧʦʤʦʛʠ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʢʘʪʝʛʦʨʽʶ ʭʚʦʨʠʭ ʟ 

ʥʘʡʤʝʥʰ ʚʽʨʦʛʽʜʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ, ʱʦ ʚʠʚʽʣʴʥʷʻ ʯʘʩ 

ʣʽʢʘʨʷ ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʦʛʣʷʜʽ ʧʘʮʽʻʥʪʘ, ʟʚʽʣʴʥʷʻ ʧʘʮʽʻʥʪʘ ʚʽʜ ʥʝ ʟʘʚʞʜʠ 

ʙʘʞʘʥʠʭ ʜʦʜʘʪʢʦʚʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʘʥʘʣʽʟʽʚ ʪʘ ʟʤʝʥʰʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʚʫʟʴʢʦʧʨʦʬʽʣʴʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ.  

 

 

ʈʠʩ. 5.4. ɸʣʛʦʨʠʪʤ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 
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ɼʝʤʦʥʩʪʨʘʮʽʻʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʚʝʜʝʥʥʷ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʟʘʛʘʣʴʥʽʡ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʻ 

ʥʘʩʪʫʧʥʽ ʢʣʽʥʽʯʥʽ ʧʨʠʢʣʘʜʠ.  

ʂʣʽʥʽʯʥʠʡ ʚʠʧʘʜʦʢ 1. ʍʚʦʨʠʡ ʄ., 1955 ʨʦʢʫ ʥʘʨʦʜʞʝʥʥʷ (59 ʨʦʢʽʚ), 

ʨʦʙʽʪʥʠʢ, ʩʢʘʨʞʠʪʴʩʷ ʥʘ ʟʘʜʠʰʢʫ ʧʨʠ ʧʦʤʽʨʥʦʤʫ ʬʽʟʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, 

ʧʝʨʽʦʜʠʯʥʦ ï ʢʘʰʝʣʴ ʟ ʚʠʜʽʣʝʥʥʷʤ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʣʠʟʦʚʦʛʦ 

ʤʦʢʨʦʪʠʥʥʷ.  

ɺʚʘʞʘʻ ʩʝʙʝ ʭʚʦʨʠʤ ʧʨʦʪʷʛʦʤ 5 ʨʦʢʽʚ, ʢʦʣʠ ʧʦʯʘʣʘ ʟôʷʚʣʷʪʠʩʷ ʟʘʜʠʰʢʘ ʧʨʠ 

ʟʥʘʯʥʦʤʫ ʬʽʟʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ.  

ʅʝ ʢʫʨʠʪʴ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 5 ʨʦʢʽʚ, ʘʣʝ ʢʫʨʠʚ ʨʘʥʽʰʝ ʧʨʦʪʷʛʦʤ 30 

ʨʦʢʽʚ, ʽʥʜʝʢʩ çʧʘʯʢʘ/ʨʽʢè ʩʢʣʘʜʘʻ 30.  

ɼʽʘʛʥʦʟ ʭʨʦʥʽʯʥʠʡ ʦʙʩʪʨʫʢʪʠʚʥʠʡ ʙʨʦʥʭʽʪ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ 2009 ʨʦʢʫ, 

ʧʨʦʪʝ ʜʦ 2013 ʨʦʢʫ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʡ ʥʝ ʦʪʨʠʤʫʚʘʚ. 2013 

ʨʦʢʫ ʡʦʤʫ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʽʘʛʥʦʟ ʍʆɿʃ ʢʣʽʥʽʯʥʘ ʛʨʫʧʘ ɺ, ɯɯ ʩʪʫʧʽʥʴ 

ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ ʧʨʠʟʥʘʯʝʥʦ ʪʽʦʪʨʦʧʽʫʤ ʙʨʦʤʽʜ (18 ʤʢʛ) ï ʧʦ 1 

ʽʥʛʘʣʷʮʽʡʥʽʡ ʜʦʟʽ ʥʘ ʜʦʙʫ, ʘ ʪʘʢʦʞ ʟʘ ʧʦʪʨʝʙʦʶ ï ʩʘʣʴʙʫʪʘʤʦʣ (ʧʦ 200 ʤʢʛ ʥʘ 

ʧʨʠʡʦʤ). 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʨʦʢʫ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʦʜʥʝ ʽʥʬʝʢʮʽʡʥʝ 

ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʭʚʦʨʠʡ ʣʽʢʫʚʘʚʩʷ ʘʤʙʫʣʘʪʦʨʥʦ, ʧʨʠʡʤʘʶʯʠ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʝʨʘʧʽʶ.  

ʆʙôʻʢʪʠʚʥʦ: ʰʢʽʨʘ ʪʘ ʚʠʜʠʤʽ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ ʟʚʠʯʘʡʥʦʛʦ ʢʦʣʴʦʨʫ, 

ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʘʙʨʷʢʽʚ ʥʝʤʘʻ. ʏɼʈ ï 20 ʟʘ 1 ʭʚʠʣʠʥʫ. ʅʘʜ ʣʝʛʝʥʷʤʠ ï 

ʦʩʣʘʙʣʝʥʝ ʜʠʭʘʥʥʷ, ʧʦʦʜʠʥʦʢʽ ʩʫʭʽ ʭʨʠʧʠ. ʊʦʥʠ ʩʝʨʮʷ ʟʚʫʯʥʽ, ʨʠʪʤ 

ʧʨʘʚʠʣʴʥʠʡ, ʏʉʉ ï 68 ʫʜʘʨʽʚ ʟʘ 1 ʭʚʠʣʠʥʫ. ɾʠʚʽʪ ʤôʷʢʠʡ, ʙʝʟʙʦʣʽʩʥʠʡ. 

ʇʝʯʽʥʢʘ ʪʘ ʩʝʣʝʟʽʥʢʘ ʥʝ ʟʙʽʣʴʰʝʥʽ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʽʨʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʝʥʴ ʆʌɺ1 ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʠ ï 51,8 % ʥʘʣʝʞʥ., ʨʽʚʝʥʴ ʌɾɭʃ ï 82,8 % 

ʥʘʣʝʞʥ., ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ ʩʢʣʘʜʘʻ 0,47; ʧʽʩʣʷ ʧʨʠʡʦʤʫ 400 ʤʢʛ 

ʩʘʣʴʙʫʪʘʤʦʣʫ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʣʷʪʴ 53,6 %  ʥʘʣʝʞʥ., 83,9 % ʥʘʣʝʞʥ. ʪʘ 0,49 

ʚʽʜʧʦʚʽʜʥʦ; ʟʚʦʨʦʪʥʽʩʪʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ ʩʢʣʘʜʘʻ 2,0 %.  
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ɿʘ ʘʥʢʝʪʦʶ ʊʆʍ ʩʫʤʘ ʙʘʣʽʚ ʩʢʣʘʣʘ 15. 

ɿʘ ʘʥʢʝʪʦʶ ʄɼʈ ʩʫʤʘ ʙʘʣʽʚ ʩʢʣʘʣʘ 2. 

ʈʽʚʝʥʴ ʉʈʇ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ï 6,27 ʤʛ/ʣ.  

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʥʘ ʚʽʟʠʪʽ 1 ʭʚʦʨʠʡ ʙʫʚ ʚʽʜʥʝʩʝʥʠʡ ʜʦ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ ɺ. 

ʋ ʧʘʮʽʻʥʪʘ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʨʽʚʝʥʴ ʉʈʇ ʚʠʱʠʡ ʟʘ 4,62 ʤʛ/ʣ, ʪʦʤʫ,  ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʥʘʤʠ ʘʣʛʦʨʠʪʤʫ, ʧʘʮʽʻʥʪʫ ʙʫʚ ʚʠʟʥʘʯʝʥʽ ʨʽʚʥʽ ɯɸʊ ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʘʛʫʣʦʛʨʘʤʠ. ʆʩʢʽʣʴʢʠ ʨʽʚʝʥʴ ɯɸʊ ʩʢʣʘʚ 50,0 % (> 41,0 %), 

ʧʘʮʽʻʥʪʫ ʙʫʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʢʦʤʧʣʝʢʩʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ (ʘʛʨʝʛʦʤʝʪʨʽʷ ʟ ɸɼʌ ʠ ʢʦʣʘʛʝʥʦʤ ʫ ʷʢʦʩʪʽ 

ʽʥʜʫʢʪʦʨʽʚ). ɼʘʥʽ ʨʝʟʫʣʴʪʘʪʫ ʘʛʨʝʛʦʤʝʪʨʽʾ ʚʠʷʚʠʣʠ ʧʦʨʫʰʝʥʥʷ  ʘʛʨʝʛʘʮʽʡʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʢ ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʷʢ ʽʟ ɸɼʌ, ʪʘʢ ʽʟ ʢʦʣʘʛʝʥʦʤ 

(ʩʪʫʧʽʥʴ ï 82,3 ʪʘ 88,2 %; ʯʘʩ ï 588,0 ʪʘ 600,0 (ʩ); ʰʚʠʜʢʽʩʪʴ ï 37,0 ʪʘ 79,0 

%/ʭʚ ʚʽʜʧʦʚʽʜʥʦ) ʫ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ (ʨʠʩ. 6.2).  

 

 

 

ʈʠʩ. 6.2. ʇʨʦʪʦʢʦʣ ʦʮʽʥʢʠ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʭʚʦʨʦʛʦ 

ʄ., 1955 ʨʦʢʫ ʥʘʨʦʜʞʝʥʥʷ, ʥʘ ʘʛʨʝʛʦʤʝʪʨʽ çɸʈ 2110è (ʽʥʜʫʢʪʦʨʠ ʘʛʨʝʛʘʮʽʾ ï 

ɸɼʌ ʪʘ ʢʦʣʘʛʝʥ) ʥʘ ʚʽʟʠʪʽ 1 

 

ʊʘʢʦʞ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ (ʇɯ ï 112 %, ʇɺ ï 0,89, ʄʅʆ ï 0,87, ɸʏʊʏ ï 



146 

17,5 (ʩ)). ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʌɻ ʪʘ ɸʊ ɯɯɯ ʙʫʣʠ ʫ ʤʝʞʘʭ ʥʦʨʤʠ (2,3 ʛ/ʣ ʪʘ 108 % 

ʚʽʜʧʦʚʽʜʥʦ). 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʨʘʟʥʽʩʪʴ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ, ʩʪʫʧʽʥʴ ʙʨʦʥʭʽʘʣʴʥʦʾ 

ʦʙʩʪʨʫʢʮʽʾ ʪʘ ʥʘʷʚʥʽʩʪʴ ʚʠʨʘʞʝʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ ʟʘ ʟʛʦʜʦʶ 

ʧʘʮʽʻʥʪʘ ʡʦʤʫ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʨʝʢʮʽʷ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʍʆɿʃ ʟ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ɓ2-ʘʛʦʥʽʩʪ 

ʧʨʦʣʦʥʛʦʚʘʥʦʾ ʜʽʾ (25 ʤʢʛ ʩʘʣʴʤʝʪʝʨʦʣ) ʪʘ ɯɻʂʉ (250 ʤʢʛ ʬʣʶʪʠʢʘʟʦʥ 

ʧʨʦʧʽʦʥʘʪ) ʧʦ 2 ʽʥʛʘʣʷʮʽʡʥʽʡ ʜʦʟʠ 2 ʨʘʟʠ ʥʘ ʜʦʙʫ. ʏʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ (ʥʘ ʚʽʟʠʪʽ 2) ʭʚʦʨʠʡ ʙʫʚ ʦʙʩʪʝʞʝʥʠʡ ʧʦʚʪʦʨʥʦ. 

ʅʘ ʚʽʟʠʪʽ 2 ʦʙôʻʢʪʠʚʥʦ: ʰʢʽʨʘ ʪʘ ʚʠʜʠʤʽ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ ʟʚʠʯʘʡʥʦʛʦ 

ʢʦʣʴʦʨʫ, ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʘʙʨʷʢʽʚ ʥʝʤʘʻ. ʏɼʈ ï 18 ʟʘ 1 ʭʚʠʣʠʥʫ. ʅʘʜ ʣʝʛʝʥʷʤʠ 

ï ʦʩʣʘʙʣʝʥʝ ʜʠʭʘʥʥʷ, ʧʦʦʜʠʥʦʢʽ ʩʫʭʽ ʭʨʠʧʠ. ʊʦʥʠ ʩʝʨʮʷ ʟʚʫʯʥʽ, ʨʠʪʤ 

ʧʨʘʚʠʣʴʥʠʡ, ʏʉʉ ï 64 ʫʜʘʨʽʚ ʟʘ ʭʚʠʣʠʥʫ. ɾʠʚʽʪ ʤôʷʢʠʡ, ʙʝʟʙʦʣʽʩʥʠʡ. ʇʝʯʽʥʢʘ 

ʪʘ ʩʝʣʝʟʽʥʢʘ ʥʝ ʟʙʽʣʴʰʝʥʽ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʽʨʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʝʥʴ ʆʌɺ1 ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʠ ʩʪʘʥʦʚʠʪʴ 53,2 % ʥʘʣʝʞʥ., ʨʽʚʝʥʴ ʌɾɭʃ 

ï 85,4 % ʥʘʣʝʞʥ., ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ ʩʢʣʘʜʘʻ 0,47; ʧʽʩʣʷ ʧʨʠʡʦʤʫ 

400 ʤʢʛ ʩʘʣʴʙʫʪʘʤʦʣʫ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʣʷʪʴ 57,2 % ʥʘʣʝʞʥ., 85,1 % ʥʘʣʝʞʥ. 

ʪʘ 0,51 ʚʽʜʧʦʚʽʜʥʦ; ʟʚʦʨʦʪʥʽʩʪʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ ʩʢʣʘʜʘʻ 3,9 %.  

ɿʘ ʘʥʢʝʪʦʶ ʊʆʍ ʩʫʤʘ ʙʘʣʽʚ ʩʢʣʘʣʘ 11. 

ɿʘ ʘʥʢʝʪʦʶ ʄɼʈ ʩʫʤʘ ʙʘʣʽʚ ʩʢʣʘʣʘ 1. 

ʈ̔ ʚʝʥʴ ʉʈʇ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ï 4,15 ʤʛ/ʣ.  

ʈʽʚʝʥʴ ɯɸʊ ï 35,0 % (< 40,0 %). ɼʘʥʽ ʨʝʟʫʣʴʪʘʪʫ ʘʛʨʝʛʦʤʝʪʨʽʾ ʚʠʷʚʠʣʠ 

ʥʦʨʤʘʣʴʥʫ ʘʛʨʝʛʘʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʽʟ ɸɼʌ ʪʘ ʢʦʣʘʛʝʥʦʤ (ʩʪʫʧʽʥʴ 

ï 55,8 ʪʘ 62,1 %; ʯʘʩ ï 480,0 ʪʘ 486,0 (ʩ); ʰʚʠʜʢʽʩʪʴ ï 48,4 ʪʘ 35,8 %/ʭʚ 

ʚʽʜʧʦʚʽʜʥʦ) ʫ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʘ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (ʨʠʩ. 6.3). ʅʝ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʴ ʽ ʥʘ ʨʽʚʥʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʥʘ ʚʽʟʠʪʽ 2 

(ʇɯ ʩʢʣʘʚ 95,0 %, ʇɺ ï 1,05, ʄʅʆ ï 1,06, ɸʏʊʏ ï 23,3 (ʩ)). ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ 

ʌɻ ʪʘ ɸʊ ɯɯɯ ʙʫʣʠ ʫ ʤʝʞʘʭ ʥʦʨʤʠ (2,1 ʛ/ʣ ʪʘ 105 % ʚʽʜʧʦʚʽʜʥʦ). 
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ʈʠʩ. 6.3. ʇʨʦʪʦʢʦʣ ʦʮʽʥʢʠ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʭʚʦʨʦʛʦ 

ʄ., 1955 ʨʦʢʫ ʥʘʨʦʜʞʝʥʥʷ, ʥʘ ʘʛʨʝʛʦʤʝʪʨʽ çɸʈ 2110è (ʽʥʜʫʢʪʦʨʠ ʘʛʨʝʛʘʮʽʾ ï 

ɸɼʌ ʪʘ ʢʦʣʘʛʝʥ) ʥʘ ʚʽʟʠʪʽ 2 

 

ʆʪʞʝ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʨʠʟʥʘʯʝʥʘ ʜʚʦʢʦʤʧʦʥʝʥʪʥʘ ʪʝʨʘʧʽʷ ʤʘʣʘ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʷʢ ʥʘ ʚʠʨʘʟʥʽʩʪʴ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʪʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ 

ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ, ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ. 

ʍʚʦʨʦʤʫ ʙʫʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʜʦʚʞʠʪʠ ʧʨʠʡʦʤ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ. 

ʂʣʽʥʽʯʥʠʡ ʚʠʧʘʜʦʢ 2. ʍʚʦʨʠʡ ɹ., 1954 ʨʦʢʫ ʥʘʨʦʜʞʝʥʥʷ (60 ʨʦʢʽʚ), 

ʩʢʘʨʞʠʪʴʩʷ ʥʘ ʟʘʜʠʰʢʫ ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ ʬʽʟʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʯʘʩʪʠʡ 

ʢʘʰʝʣʴ ʟ ʧʦʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʩʣʠʟʦʚʦ-ʛʥʽʡʥʦʛʦ ʤʦʢʨʦʪʠʥʥʷ. 

ʅʝ ʢʫʨʠʪʴ ʧʨʦʪʷʛʦʤ 2 ʨʦʢʽʚ, ʘʣʝ ʢʫʨʠʚ ʧʨʦʪʷʛʦʤ 44 ʨʦʢʽʚ, ʽʥʜʝʢʩ 

çʧʘʯʢʘ/ʨʽʢè ʩʢʣʘʜʘʻ 33.  

ɺʚʘʞʘʻ ʩʝʙʝ ʭʚʦʨʠʤ ʧʨʦʪʷʛʦʤ 8 ʨʦʢʽʚ, ʢʦʣʠ ʩʪʘʚ ʚʽʜʤʽʯʘʪʠ ʟʘʜʠʰʢʫ ʧʨʠ 

ʧʦʤʽʨʥʦʤʫ ʬʽʟʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʪʘ ʢʘʰʝʣʴ ʟ ʚʠʜʽʣʝʥʥʷʤ ʥʝʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʩʣʠʟʦʚʦ-ʛʥʽʡʥʦʛʦ ʭʘʨʢʦʪʠʥʥʷ.  

2014 ʨʦʢʫ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʽʘʛʥʦʟ ʍʆɿʃ, ʢʣʽʥʽʯʥʘ ʛʨʫʧʘ ʉ, ɯɯɯ ʩʪʫʧʽʥʴ 

ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ. ʅʘ ʩʴʦʛʦʜʥʽ ʭʚʦʨʠʡ ʧʦʩʪʽʡʥʦ ʧʨʠʡʤʘʻ 

ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ɓ2-ʘʛʦʥʽʩʪ ʧʨʦʣʦʥʛʦʚʘʥʦʾ ʜʽʾ 

(25 ʤʢʛ ʩʘʣʴʤʝʪʝʨʦʣ) ʪʘ ɯɻʂʉ (250 ʤʢʛ ʬʣʶʪʠʢʘʟʦʥ ʧʨʦʧʽʦʥʘʪ) ʧʦ 2 
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ʽʥʛʘʣʷʮʽʡʥʽʡ ʜʦʟʠ 2 ʨʘʟʠ ʥʘ ʜʦʙʫ, ʘ ʪʘʢʦʞ ʟʘ ʧʦʪʨʝʙʦʶ ï ʢʦʨʦʪʢʦʜʽʶʯʠʡ ɓ2-

ʘʛʦʥʽʩʪ ʩʘʣʴʙʫʪʘʤʦʣ (ʧʦ 200 ʤʢʛ ʥʘ ʧʨʠʡʦʤ). 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʨʦʢʫ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 2 ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʛʦʩʪʨʝʥʥʷ 

ʭʚʦʨʦʙʠ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʭʚʦʨʠʡ ʣʽʢʫʚʘʚʩʷ ʘʤʙʫʣʘʪʦʨʥʦ, ʧʨʠʡʤʘʶʯʠ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʝʨʘʧʽʶ.  

ʆʙôʻʢʪʠʚʥʦ: ʰʢʽʨʘ ʪʘ ʚʠʜʠʤʽ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ ʟʚʠʯʘʡʥʦʛʦ ʢʦʣʴʦʨʫ, 

ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʘʙʨʷʢʽʚ ʥʝʤʘʻ. ʏɼʈ ʫ ʩʧʦʢʦʾ ï 21 ʟʘ 1 ʭʚʠʣʠʥʫ. ʅʘʜ ʣʝʛʝʥʷʤʠ 

ï ʦʩʣʘʙʣʝʥʝ ʜʠʭʘʥʥʷ, ʧʦʦʜʠʥʦʢʽ ʩʫʭʽ ʭʨʠʧʠ. ʊʦʥʠ ʩʝʨʮʷ ʥʝʟʥʘʯʥʦ ʦʩʣʘʙʣʝʥʽ, 

ʨʠʪʤ ʧʨʘʚʠʣʴʥʠʡ, ʏʉʉ ï 72 ʫʜʘʨʠ ʟʘ 1 ʭʚʠʣʠʥʫ. ɾʠʚʽʪ ʤôʷʢʠʡ, ʙʝʟʙʦʣʽʩʥʠʡ. 

ʇʝʯʽʥʢʘ ʪʘ ʩʝʣʝʟʽʥʢʘ ʥʝ ʟʙʽʣʴʰʝʥʽ.  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʽʨʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʝʥʴ ʆʌɺ1 ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʠ ï 39,0 % ʥʘʣʝʞʥ., ʨʽʚʝʥʴ ʌɾɭʃ ï 81,9 % 

ʥʘʣʝʞʥ., ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ = 0,39, ʧʽʩʣʷ ʧʨʠʡʦʤʫ 400 ʤʢʛ 

ʩʘʣʴʙʫʪʘʤʦʣʫ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʣʷʪʴ 40,9 % ʥʘʣʝʞʥ., 88,6 % ʥʘʣʝʞʥ. ʪʘ 0,41 

ʚʽʜʧʦʚʽʜʥʦ; ʟʚʦʨʦʪʥʽʩʪʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ ʩʢʣʘʜʘʻ 5,6 %.  

ʉʫʤʘ ʙʘʣʽʚ ʟʘ ʘʥʢʝʪʦʶ ʊʆʍ ʩʢʣʘʣʘ 9. 

ʉʫʤʘ ʙʘʣʽʚ ʟʘ ʘʥʢʝʪʦʶ ʄɼʈ ʩʢʣʘʣʘ 1. 

ʆʩʢʽʣʴʢʠ ʭʚʦʨʠʡ ʙʫʚ ʚʽʜʥʝʩʝʥʠʡ ʜʦ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ ʉ ʪʘ ʦʪʨʠʤʫʻ 

ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ, ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʥʘʤʠ 

ʘʣʛʦʨʠʪʤʦʤ ʡʦʤʫ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʨʽʚʝʥʴ ɯɸʊ, ʷʢʠʡ ʩʢʣʘʚ 32,0 % (< 41,0 %). 

ʊʘʢʦʞ ʧʘʮʽʻʥʪʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʢʦʤʧʣʝʢʩʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʛʝʤʦʩʪʘʟʫ, ʷʢʝ ʥʝ ʚʠʷʚʠʣʦ ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʷʭ ʘʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, 

ʘʥʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ. ɿʘ ʜʘʥʠʤʠ ʘʛʨʝʛʦʤʝʪʨʽʾ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʢʣʽʥʽʯʥʦ ʟʥʘʯʠʤʠʭ ʧʦʨʫʰʝʥʴ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʘʥʽ ʟ ɸɼʌ, 

ʘʥʽ ʟ ʢʦʣʘʛʝʥʦʤ (ʩʪʫʧʽʥʴ ï69,6 ʪʘ 50,5 %; ʯʘʩ ï 289,0 ʪʘ 429,0 (ʩ); ʰʚʠʜʢʽʩʪʴ ï 

42,2 ʪʘ 42,8 %/ʭʚ ʚʽʜʧʦʚʽʜʥʦ) ʫ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ, ʭʦʯʘ ʯʘʩ ʘʛʨʝʛʘʮʽʾ 

ʧʨʠ ʽʥʜʫʢʮʽʾ ʟ ɸɼʌ ʙʫʚ ʜʝʱʦ ʟʥʠʞʝʥʠʡ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʦʨʤʠ. (ʨʠʩ. 6.4).  
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ʈʠʩ. 6.4. ʇʨʦʪʦʢʦʣ ʦʮʽʥʢʠ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʭʚʦʨʦʛʦ 

ɹ., 1954 ʨʦʢʫ ʥʘʨʦʜʞʝʥʥʷ ʥʘ ʘʛʨʝʛʦʤʝʪʨʽ çɸʈ 2110è (ʽʥʜʫʢʪʦʨʠ ʘʛʨʝʛʘʮʽʾ ï 

ɸɼʌ ʪʘ ʢʦʣʘʛʝʥ)  

 

ʅʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʴ ʽ ʥʘ ʨʽʚʥʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ 

(ʇɯ ʩʢʣʘʚ 92 %, ʇɺ ï 1,09, ʄʅʆ ï 1,1, ɸʏʊʏ ï 21,8 (ʩ)). ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʌɻ 

ʪʘ ɸʊ ɯɯɯ ʙʫʣʠ ʫ ʤʝʞʘʭ ʥʦʨʤʠ (2,8 ʛ/ʣ ʪʘ 102,0 % ʚʽʜʧʦʚʽʜʥʦ). 

ʆʪʞʝ, ʫ ʧʘʮʽʻʥʪʘ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʪʘ ʚʠʨʘʞʝʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʍʆɿʃ ʧʨʠ ʧʨʠʡʦʤʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʦʾ 

ʪʝʨʘʧʽʾ, ʱʦ, ʟʦʢʨʝʤʘ, ʚʢʣʶʯʘʣʘ ʽ ɯɻʂʉ, ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʢʣʽʥʽʯʥʦ ʟʥʘʯʠʤʠʭ 

ʧʦʨʫʰʝʥʴ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ.  

ʍʚʦʨʦʤʫ ʙʫʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʜʦʚʞʠʪʠ ʧʨʠʡʦʤ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ.   

ʂʣʽʥʽʯʥʠʡ ʚʠʧʘʜʦʢ 3. ʍʚʦʨʠʡ ʉ., 1942 ʨʦʢʫ ʥʘʨʦʜʞʝʥʥʷ (73 ʨʦʢʠ), 

ʧʝʥʩʽʦʥʝʨ (ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ï ʝʢʦʥʦʤʽʩʪ), ʩʢʘʨʞʠʪʴʩʷ ʥʘ ʩʠʣʴʥʫ ʟʘʜʠʰʢʫ ʧʨʠ 

ʥʝʟʥʘʯʥʦʤʫ ʬʽʟʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʯʘʩʪʠʡ ʢʘʰʝʣʴ, ʦʩʦʙʣʠʚʦ ʟʨʘʥʢʫ, ʟ 

ʧʦʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʩʣʠʟʦʚʦ-ʛʥʡ̔ʥʦʛʦ ʤʦʢʨʦʪʠʥʥʷ. 

ʅʝ ʢʫʨʠʪʴ ʧʨʦʪʷʛʦʤ 6 ʨʦʢʽʚ, ʘʣʝ ʢʫʨʠʚ ʧʨʦʪʷʛʦʤ 38 ʨʦʢʽʚ, ʽʥʜʝʢʩ 

çʧʘʯʢʘ/ʨʽʢè ʩʢʣʘʜʘʻ 57.  

ɺʚʘʞʘʻ ʩʝʙʝ ʭʚʦʨʠʤ ʧʨʦʪʷʛʦʤ 12 ʨʦʢʽʚ, ʢʦʣʠ ʩʪʘʚ ʚʽʜʤʽʯʘʪʠ ʟʘʜʠʰʢʫ 

ʧʨʠ ʧʦʤʽʨʥʦʤʫ ʬʽʟʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʪʘ ʢʘʰʝʣʴ ʟ ʚʠʜʽʣʝʥʥʷʤ ʥʝʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʩʣʠʟʦʚʦ-ʛʥʽʡʥʦʛʦ ʭʘʨʢʦʪʠʥʥʷ.  
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2005 ʨʦʢʫ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʽʘʛʥʦʟ ʍʆɿʃ, ɯɯɯ ʩʪʫʧʽʥʴ ʚʝʥʪʠʣʷʮʽʡʥʠʭ 

ʧʦʨʫʰʝʥʴ. ʅʘ ʩʴʦʛʦʜʥʽ ʭʚʦʨʠʡ ʥʝ ʦʪʨʠʤʫʻ ʧʦʩʪʽʡʥʦʾ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʍʆɿʃ. 

ʇʝʨʽʦʜʠʯʥʦ, ʟʘ ʧʦʪʨʝʙʦʶ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʨʦʪʢʦʜʽʶʯʠʡ ɓ2-ʘʛʦʥʽʩʪ 

ʩʘʣʴʙʫʪʘʤʦʣ (ʧʦ 200 ʤʢʛ ʥʘ ʧʨʠʡʦʤ) 4ï8 ʨʘʟʽʚ ʥʘ ʜʦʙʫ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʨʦʢʫ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 3 ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʛʦʩʪʨʝʥʥʷ 

ʭʚʦʨʦʙʠ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʦʜʠʥ ʨʘʟ ʭʚʦʨʠʡ ʣʽʢʫʚʘʚʩʷ ʘʤʙʫʣʘʪʦʨʥʦ ʪʘ ʜʚʘ ʨʘʟʠ ʚ 

ʪʝʨʘʧʝʚʪʠʯʥʦʤʫ ʚʽʜʜʽʣʝʥʽ ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ ʟʘ ʤʽʩʮʝʤ ʧʨʦʞʠʚʘʥʥʷ, 

ʧʨʠʡʤʘʶʯʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʝʨʘʧʽʶ.   

ʆʙôʻʢʪʠʚʥʦ: ʰʢʽʨʘ ʪʘ ʚʠʜʠʤʽ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ ʟʚʠʯʘʡʥʦʛʦ ʢʦʣʴʦʨʫ, 

ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʘʙʨʷʢʽʚ ʥʝʤʘʻ. ʏɼʈ ʫ ʩʧʦʢʦʾ ï 23 ʟʘ 1 ʭʚʠʣʠʥʫ. ʅʘʜ ʣʝʛʝʥʷʤʠ 

ï ʦʩʣʘʙʣʝʥʝ ʜʠʭʘʥʥʷ, ʧʦʦʜʠʥʦʢʽ ʩʫʭʽ ʭʨʠʧʠ. ʊʦʥʠ ʩʝʨʮʷ ʥʝʟʥʘʯʥʦ ʦʩʣʘʙʣʝʥʽ, 

ʨʠʪʤʽʯʥʽ, ʏʉʉ ï 76 ʫʜʘʨʽʚ ʟʘ  ʭʚʠʣʠʥʫ. ɾʠʚʽʪ ʤôʷʢʠʡ, ʙʝʟʙʦʣʽʩʥʠʡ. ʇʝʯʽʥʢʘ ʪʘ 

ʩʝʣʝʟʽʥʢʘ ʥʝ ʟʙʽʣʴʰʝʥʽ.  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʽʨʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʠ ʨʽʚʝʥʴ ʆʌɺ1 ï 35,7 % ʥʘʣʝʞʥ., ʨʽʚʝʥʴ ʌɾɭʃ ï 

84,0 % ʥʘʣʝʞʥ., ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ = 0,34; ʧʽʩʣʷ ʧʨʠʡʦʤʫ 400 ʤʢʛ 

ʩʘʣʴʙʫʪʘʤʦʣʫ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʣʷʪʴ 43,1 % ʥʘʣʝʞʥ., 95,6 % ʥʘʣʝʞʥ. ʪʘ 0,36 

ʚʽʜʧʦʚʽʜʥʦ; ʟʚʦʨʦʪʥʽʩʪʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ ʩʢʣʘʜʘʻ 7,2 %.  

ʉʫʤʘ ʙʘʣʽʚ ʟʘ ʘʥʢʝʪʦʶ ʊʆʍ ʩʢʣʘʣʘ 15. 

ʉʫʤʘ ʙʘʣʽʚ ʟʘ ʘʥʢʝʪʦʶ ʄɼʈ ʩʢʣʘʣʘ 2. 

ʈʽʚʝʥʴ ʉʈʇ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ï 7,28 ʤʛ/ʣ.  

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʭʚʦʨʠʡ ʙʫʚ ʚʽʜʥʝʩʝʥʠʡ ʜʦ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ D. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʥʘʤʠ ʘʣʛʦʨʠʪʤʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʨ̔ ʚʥ̫ ɯɸʊ. ʆʩʢʽʣʴʢʠ ʨʽʚʝʥʴ ɯɸʊ ʩʢʣʘʚ 69,0 % (> 41,0 %), ʘ ʨʽʚʝʥʴ ʉʈʇ ʙʫʚ 

ʚʠʱʠʡ ʟʘ 4,62 ʤʛ/ʣ, ʭʚʦʨʦʤʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʢʦʤʧʣʝʢʩʥʝ ʦʙʩʪʝʞʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ, ʷʢʝ ʚʠʷʚʠʣʦ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʷʭ ʷʢ 

ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, ʪʘʢ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ. ʈʝʟʫʣʴʪʘʪʠ 

ʘʛʨʝʛʦʤʝʪʨʽʾ ʚʠʷʚʠʣʠ ʧʦʩʠʣʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʷʢ ʟ 

ɸɼʌ, ʪʘʢ ʽ ʟ ʢʦʣʘʛʝʥʦʤ ʫ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ (ʩʪʫʧʽʥʴ ï 96,1 ʪʘ 85,4 %; 

ʯʘʩ ï 443,0 ʪʘ 419,0 (ʩ); ʰʚʠʜʢʽʩʪʴ ï 44,8 ʪʘ 56,2 %/ʭʚ ʚʽʜʧʦʚʽʜʥʦ) (ʨʠʩ. 6.5). 
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ʈʠʩ. 6.5. ʇʨʦʪʦʢʦʣ ʦʮʽʥʢʠ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʭʚʦʨʦʛʦ 

ʉ., 1942 ʨʦʢʫ ʥʘʨʦʜʞʝʥʥʷ, ʥʘ ʘʛʨʝʛʦʤʝʪʨʽ çɸʈ 2110è (ʽʥʜʫʢʪʦʨʠ ʘʛʨʝʛʘʮʽʾ ï 

ɸɼʌ ʪʘ ʢʦʣʘʛʝʥ) 

 

ʑʦʜʦ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ, ʥʘ ʚʽʟʠʪʽ 2 ʨʽʚʝʥʴ ʇɯ ʩʢʣʘʚ 

103,0 %, ʇɺ ï 0,97, ʄʅʆ ï 0,96, ɸʏʊʏ ï 17,2 (ʩ)). ʈʽʚʝʥʴ ʌɻ ʙʫʚ ʚʠʱʠʤ ʟʘ 

ʨʝʬʝʨʝʥʪʥʝ ʟʥʘʯʝʥʥʷ (4,2 ʛ/ʣ), ʘ ʨʽʚʝʥʴ ɸʊ ɯɯɯ, ʥʘʚʧʘʢʠ, ʙʫʚ ʟʥʠʞʝʥʠʤ ʜʦ 

84,0 %, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʠʩʥʘʞʝʥʥʷ ʘʥʪʠʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ. 

ʍʚʦʨʦʤʫ ʙʫʣʘ ʧʨʠʟʥʘʯʝʥʘ ʚʽʜʧʦʚʽʜʥʘ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʙʘʟʠʩʥʘ ʪʝʨʘʧʽʷ, 

ʱʦ ʚʢʣʶʯʘʣʘ ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ɓ2-ʘʛʦʥʽʩʪ 

ʧʨʦʣʦʥʛʦʚʘʥʦʾ ʜʽʾ (25 ʤʢʛ ʩʘʣʴʤʝʪʝʨʦʣʫ) ʽ ɯɻʂʉ (250 ʤʢʛ ʬʣʶʪʠʢʘʟʦʥ 

ʧʨʦʧʽʦʥʘʪ) ʧʦ 2 ʽʥʛʘʣʷʮʽʡʥʽʡ ʜʦʟʠ 2 ʨʘʟʠ ʥʘ ʜʦʙʫ ʪʘ ʢʦʨʦʪʢʦʜʽʶʯʠʡ ɓ2-ʘʛʦʥʽʩʪ 

ʩʘʣʴʙʫʪʘʤʦʣ (ʧʦ 200 ʤʢʛ ʥʘ ʧʨʠʡʦʤ) ʟʘ ʧʦʪʨʝʙʦʶ. 

 ʊʘʢʦʞ ʟ ʭʚʦʨʠʤ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʙʝʩʽʜʘ ʩʪʦʩʦʚʥʦ ʥʘʛʘʣʴʥʦʾ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʠʡʦʤʫ ʧʨʠʟʥʘʯʝʥʦʾ ʪʝʨʘʧʽʾ, ʙʫʣʠ ʥʘʜʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ 

ʱʦʜʝʥʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ, ʨʦʟʪʣʫʤʘʯʝʥʽ ʫʩʽ ʤʦʞʣʠʚʽ 

ʧʦʙʽʯʥʽ ʜʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʟʥʘʯʝʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʡʪʠ 

ʧʦʚʪʦʨʥʝ ʦʙʩʪʝʞʝʥʥʷ ʟ ʢʣʽʥʽʢʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʽ ʣʘʙʦʨʘʪʦʨʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʯʝʨʝʟ 2 ʤʽʩʷʮʽ ʟʘʜʣʷ ʦʮʽʥʢʠ ʜʠʥʘʤʽʢʠ ʢʣʽʥʽʯʥʠʭ ʽ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.  
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ʏʝʨʝʟ 2 ʤʽʩʷʮʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʚʦʨʠʡ ʥʝ ʧʨʠʡʤʘʚ ʧʨʠʟʥʘʯʝʥʦʾ 

ʪʝʨʘʧʽʾ ʫ ʟʚôʷʟʢʫ ʟ ʪʷʞʢʠʤ ʝʢʦʥʦʤʽʯʥʠʤʠ ʩʪʘʥʦʚʠʱʝʤ.  

ʑʝ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʭʚʦʨʠʡ ʙʫʚ ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʡ ʜʦ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ ʢʣʽʥʽʯʥʦʾ ʤʽʩʴʢʦʾ ʣʽʢʘʨʥʽ ʟʘ ʤʽʩʮʝʤ ʧʨʦʞʠʚʘʥʥʷ ʟ ʜʽʘʛʥʦʟʦʤ ʍʆɿʃ 

ʢʣʽʥʽʯʥʘ ʛʨʫʧʘ D, ʚʝʥʪʠʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ ɯɯɯ ʩʪʫʧʝʥʷ ʟʘ ʦʙʩʪʨʫʢʪʠʚʥʠʤ 

ʪʠʧʦʤ, ʽʥʬʝʢʮʽʡʥʝ ʟʘʛʦʩʪʨʝʥʥʷ. ʅʘʩʪʫʧʥʦʛʦ ʜʥʷ ʫ ʟʚôʷʟʢʫ ʟ ʪʷʞʢʠʤ ʩʪʘʥʦʤ 

ʭʚʦʨʠʡ ʙʫʚ ʧʝʨʝʚʝʜʝʥʠʡ ʜʦ ɺʈɯʊ ʟ ʜʽʘʛʥʦʟʦʤ ʊɽʃɸ, ʩʫʙʤʘʩʠʚʥʘ ʬʦʨʤʘ, 

ʛʦʩʪʨʝ ʣʝʛʝʥʝʚʝ ʢʦʤʧʝʥʩʦʚʘʥʝ ʩʝʨʮʝ, ʣʝʛʝʥʝʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ɯɯɯ ʩʪʫʧʝʥʷ. ʅʝ 

ʜʠʚʣʷʯʠʩʴ ʥʘ ʧʨʠʟʥʘʯʝʥʫ ʽʥʪʝʥʩʠʚʥʫ ʪʝʨʘʧʽʶ, ʯʝʨʝʟ 3 ʜʥʽ ʭʚʦʨʠʡ ʧʦʤʝʨ ʫ 

ɺʈɯʊ. 

ʆʪʞʝ, ʍʆɿʃ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ 

ʭʚʦʨʦʙʠ ʪʝʨʘʧʽʾ ʽʤʦʚʽʨʥʦ ʧʨʠʟʚʝʣʦ ʜʦ ʨʦʟʚʠʪʢʫ ʚʠʨʘʞʝʥʠʭ ʧʦʨʫʰʝʥʴ ʫ 

ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʛʣʠ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʊɽʃɸ. 

ʊʦʤʫ ʭʚʦʨʽ ʥʘ ʍʆɿʃ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʣʽʢʘʨʷ ʩʪʦʩʦʚʥʦ 

ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʤʽʞ ʽʥʬʝʢʮʽʡʥʠʤ ʟʘʛʦʩʪʨʝʥʥʷʤ ʭʚʦʨʦʙʠ ʪʘ ʊɽʃɸ. 

ʂʣʽʥʽʯʥʠʡ ʚʠʧʘʜʦʢ 4. ʍʚʦʨʠʡ ɺ., 1961 ʨʦʢʫ ʥʘʨʦʜʞʝʥʥʷ (53 ʨʦʢʠ), 

ʧʽʜʧʨʠʻʤʝʮʴ, ʩʢʘʨʞʠʪʴʩʷ ʥʘ ʧʦʩʠʣʝʥʥʷ ʟʘʜʠʰʢʠ, ʢʘʰʝʣʴ ʟ ʚʠʜʽʣʝʥʥʷʤ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʛʥʽʡʥʦʛʦ ʤʦʢʨʦʪʠʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʜʦ 38,1 

Áʉ, ʥʝʞʠʪʴ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ.  

ʂʫʨʠʪʴ ʧʨʦʪʷʛʦʤ 29 ʨʦʢʽʚ, ʽʥʜʝʢʩ çʧʘʯʢʘ/ʨʽʢè ʩʢʣʘʜʘʻ 29.  

ɺʽʜʤʽʯʘʻ ʟʥʘʯʥʝ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʫʧʨʦʜʦʚʞ ʪʨʴʦʭ ʦʩʪʘʥʥʽʭ ʜʥʽʚ, ʢʦʣʠ 

ʟôʷʚʠʣʠʩʴ ʫʩʽ ʚʠʱʝʚʢʘʟʘʥʽ ʩʠʤʧʪʦʤʠ. ɼʽʘʛʥʦʟ ʍʆɿʃ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ 2006 

ʨʦʢʫ. ɿ 2006 ʨʦʢʫ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʠʡʤʘʻ ʪʽʦʪʨʦʧʽʫʤ ʙʨʦʤʽʜ (18 ʤʢʛ) ʧʦ 1 

ʽʥʛʘʣʷʮʽʡʥʽʡ ʜʦʟʽ ʥʘ ʜʦʙʫ, ʘ ʪʘʢʦʞ ʟʘ ʧʦʪʨʝʙʦʶ ï ʩʘʣʴʙʫʪʘʤʦʣ (ʧʦ 200 ʤʢʛ ʥʘ 

ʧʨʠʡʦʤ). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʧʽʨʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʝʥʴ 

ʆʌɺ1 ʧʽʩʣʷ ʧʨʠʡʦʤʫ 400 ʤʢʛ ʩʘʣʴʙʫʪʘʤʦʣʫ ʩʪʘʥʦʚʠʪʴ 80,0 % ʥʘʣʝʞʥ., ʨʽʚʝʥʴ 

ʌɾɭʃ ï 101,3 % ʥʘʣʝʞʥ., ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ ï 0,65. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʨʦʢʫ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʦʜʥʝ ʽʥʬʝʢʮʽʡʥʝ 

ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʭʚʦʨʠʡ ʣʽʢʫʚʘʚʩʷ ʘʤʙʫʣʘʪʦʨʥʦ, ʧʨʠʡʤʘʶʯʠ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʝʨʘʧʽʶ.  
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ʆʙôʻʢʪʠʚʥʦ: ʰʢʽʨʘ ʪʘ ʚʠʜʠʤʽ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ ʟʚʠʯʘʡʥʦʛʦ ʢʦʣʴʦʨʫ, 

ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʘʙʨʷʢʽʚ ʥʝʤʘʻ. ʏɼʈ ï 19 ʟʘ 1 ʭʚʠʣʠʥʫ. ʅʘʜ ʣʝʛʝʥʷʤʠ ï 

ʦʩʣʘʙʣʝʥʝ ʜʠʭʘʥʥʷ, ʤʥʦʞʠʥʥʽ ʩʫʭʽ ʭʨʠʧʠ. ʊʦʥʠ ʩʝʨʮʷ ʟʚʫʯʥʽ, ʨʠʪʤ 

ʧʨʘʚʠʣʴʥʠʡ, ʏʉʉ ï 58 ʫʜʘʨʽʚ ʟʘ 1 ʭʚʠʣʠʥʫ. ɾʠʚʽʪ ʤôʷʢʠʡ, ʙʝʟʙʦʣʽʩʥʠʡ. 

ʇʝʯʽʥʢʘ ʪʘ ʩʝʣʝʟʽʥʢʘ ʥʝ ʟʙʽʣʴʰʝʥʽ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ 37,9 Áʉ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʽʨʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʝʥʴ ʆʌɺ1 ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʠ ʩʪʘʥʦʚʠʪʴ 64,9 % ʥʘʣʝʞʥ., ʨʽʚʝʥʴ ʌɾɭʃ 

ï 92,7 % ʥʘʣʝʞʥ., ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1(ʧʨʝ)/ʌɾɭʃ(ʧʨʝ) ʩʢʣʘʜʘʻ 0,55; ʧʽʩʣʷ 

ʧʨʠʡʦʤʫ 400 ʤʢʛ ʩʘʣʴʙʫʪʘʤʦʣʫ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʣʷʪʴ 72,0 %  ʥʘʣʝʞʥ., 99,5 % 

ʥʘʣʝʞʥ. ʪʘ 0,58 ʚʽʜʧʦʚʽʜʥʦ; ʟʚʦʨʦʪʥʽʩʪʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ ʩʢʣʘʜʘʻ 

7,1 %.  

ɿʘ ʘʥʢʝʪʦʶ ʊʆʍ ʩʫʤʘ ʙʘʣʽʚ ʩʢʣʘʣʘ 4. 

ɿʘ ʘʥʢʝʪʦʶ ʄɼʈ ʩʫʤʘ ʙʘʣʽʚ ʩʢʣʘʣʘ 1. 

ʈʽʚʝʥʴ ʉʈʇ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ï 9,61 ʤʛ/ʣ.  

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʥʘ ʚʽʟʠʪʽ 1 ʭʚʦʨʦʤʫ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʽʘʛʥʦʟ: ʍʆɿʃ, 

ʢʣʽʥʽʯʥʘ ʛʨʫʧʘ ɺ, ʽʥʬʝʢʮʽʡʥʝ ʟʘʛʦʩʪʨʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʥʘʤʠ ʘʣʛʦʨʠʪʤʫ ʧʘʮʽʻʥʪʫ ʙʫʣʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ɯɸʊ ʪʘ ʢʦʤʧʣʝʢʩʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʝʥʴ ɯɸʊ ʩʢʣʘʚ 52,0 % (> 41,0 %). 

ɿʛʽʜʥʦ ʘʣʛʦʨʠʪʤʫ ʭʚʦʨʦʤʫ ʙʽʣʠ ʚʠʟʥʘʯʝʥʽ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʘʛʨʝʛʘʮʽʡʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ. ʇʦʢʘʟʥʠʢʠ ʘʛʨʝʛʦʤʝʪʨʽʾ ʚʢʘʟʫʚʘʣʠ ʥʘ ʧʦʨʫʰʝʥʥʷ 

ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʢ ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʫ ʨʝʘʢʮʽʷʭ ʷʢ ʟ ɸɼʌ, 

ʪʘʢ ʽʟ ʢʦʣʘʛʝʥʦʤ ʫ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ (ʩʪʫʧʽʥʴ ï 82,4 ʪʘ 95,3 %; ʯʘʩ ï 

572,0 ʪʘ 544,0 (ʩ); ʰʚʠʜʢʽʩʪʴ ï 57,7 ʪʘ 100,6 %/ʭʚ ʚʽʜʧʦʚʽʜʥʦ) (ʨʠʩ. 6.6).  

ʊʘʢʦʞ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ (ʇɯ ï 119,0 %, ʇɺ ï 0,84, ʄʅʆ ï 0,80, ɸʏʊʏ ï 

19,5 (ʩ)). ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʌɻ ʪʘ ɸʊ ɯɯɯ ʙʫʣʠ ʫ ʤʝʞʘʭ ʥʦʨʤʠ (3,9 ʛ/ʣ ʪʘ 106 % 

ʚʽʜʧʦʚʽʜʥʦ). 

 



154 

 

 

ʈʠʩ. 6.6. ʇʨʦʪʦʢʦʣ ʦʮʽʥʢʠ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʭʚʦʨʦʛʦ 

ɺ., 1961 ʨʦʢʫ ʥʘʨʦʜʞʝʥʥʷ, ʥʘ ʘʛʨʝʛʦʤʝʪʨʽ çɸʈ 2110è (ʽʥʜʫʢʪʦʨʠ ʘʛʨʝʛʘʮʽʾ ï 

ɸɼʌ ʪʘ ʢʦʣʘʛʝʥ) ʥʘ ʚʽʟʠʪʽ 1 

 

ʇʘʮʽʻʥʪʫ ʥʘ ʚʽʟʠʪʽ 1 ʙʫʣʦ ʧʨʠʟʥʘʯʝʥʦ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʣʦ 

ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪ, ʱʦ ʤʽʩʪʠʪʴ ʘʤʦʢʩʠʮʠʣʽʥ (875ʤʛ) ʪʘ ʢʣʘʚʫʣʘʥʦʚʫ 

ʢʠʩʣʦʪʫ (125 ʤʛ) ʜʚʽʯʽ ʥʘ ʜʦʙʫ ʫʧʨʦʜʦʚʞ 7 ʜʥʽʚ, ʘʮʝʪʠʣʮʠʩʪʝʾʥ ʧʦ 600 ʤʛ 1 

ʨʘʟ ʥʘ ʜʦʙʫ ʚʧʨʦʜʦʚʞ 5 ʜʥʽʚ ʪʘ ʧʦʩʠʣʝʥʥʷ ʙʘʟʠʩʥʦʾ ʙʨʦʥʭʦʜʠʣʷʪʘʮʽʡʥʦʾ 

ʪʝʨʘʧʽʾ ʰʣʷʭʦʤ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʠʡʦʤʫ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʱʦ ʚʢʣʶʯʘʚ 

ʬʝʥʦʪʝʨʦʣ (50 ʤʢʛ) ʪʘ ʽʧʨʘʪʨʦʧʽʫʤ ʙʨʦʤʽʜ (20 ʤʢʛ) ʧʦ 2 ʽʥʛʘʣʷʮʽʾ 3 ï 4  ʨʘʟʠ 

ʥʘ ʜʦʙʫ ʚʧʨʦʜʦʚʞ 10 ʜʥʽʚ. ɼʦʜʘʪʢʦʚʦ ʟ ʭʚʦʨʠʤ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʙʝʩʽʜʘ 

ʩʪʦʩʦʚʥʦ ʰʢʦʜʠ ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʢʫʨʽʥʥʷ. 

ʍʚʦʨʦʤʫ ʪʘʢʦʞ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʚʝʩʪʠ ʧʦʚʪʦʨʥʝ ʢʦʤʧʣʝʢʩʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʣʽʢʫʚʘʥʥʷ ʟʘʛʦʩʪʨʝʥʥʷ (ʥʘ ʚʽʟʠʪʽ 2). 

ʅʘ ʚʽʟʠʪʽ 2 ʦʙôʻʢʪʠʚʥʦ: ʰʢʽʨʘ ʪʘ ʚʠʜʠʤʽ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ ʟʚʠʯʘʡʥʦʛʦ 

ʢʦʣʴʦʨʫ, ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʘʙʨʷʢʽʚ ʥʝʤʘʻ. ʏɼʈ ï 16 ʟʘ 1 ʭʚʠʣʠʥʫ. ʅʘʜ ʣʝʛʝʥʷʤʠ 

ï ʦʩʣʘʙʣʝʥʝ ʜʠʭʘʥʥʷ, ʧʦʦʜʠʥʦʢʽ ʩʫʭʽ ʭʨʠʧʠ. ʊʦʥʠ ʩʝʨʮʷ ʟʚʫʯʥʽ, ʨʠʪʤ 

ʧʨʘʚʠʣʴʥʠʡ, ʏʉʉ ï 62 ʫʜʘʨʽʚ ʟʘ 1 ʭʚʠʣʠʥʫ. ɾʠʚʽʪ ʤôʷʢʠʡ, ʙʝʟʙʦʣʽʩʥʠʡ. 

ʇʝʯʽʥʢʘ ʪʘ ʩʝʣʝʟʽʥʢʘ ʥʝ ʟʙʽʣʴʰʝʥʽ.  
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʽʨʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʝʥʴ ʆʌɺ1 ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʠ ï 69,0 % ʥʘʣʝʞʥ., ʨʽʚʝʥʴ ʌɾɭʃ ï 107,6 

% ʥʘʣʝʞʥ., ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʆʌɺ1/ʌɾɭʃ ï 0,51; ʧʽʩʣʷ ʧʨʠʡʦʤʫ 400 ʤʢʛ 

ʩʘʣʴʙʫʪʘʤʦʣʫ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʣʷʪʴ 76,2 %  ʥʘʣʝʞʥ., 108,1 % ʥʘʣʝʞʥ. ʪʘ 0,56 

ʚʽʜʧʦʚʽʜʥʦ; ʟʚʦʨʦʪʥʽʩʪʴ ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ ʩʢʣʘʜʘʻ 7,3 %.  

ɿʘ ʘʥʢʝʪʦʶ ʊʆʍ ʩʫʤʘ ʙʘʣʽʚ ʩʢʣʘʣʘ 2. 

ɿʘ ʘʥʢʝʪʦʶ ʄɼʈ ʩʫʤʘ ʙʘʣʽʚ ʩʢʣʘʣʘ 1. 

ʈʽʚʝʥʴ ʉʈʇ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ï 3,48 ʤʛ/ʣ.  

ʉʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʨʽʚʥʷ ɯɸʊ, ʷʢʠʡ ʩʢʣʘʚ 35,0 % 

(< 41,0 %). ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʘʛʨʝʛʦʤʝʪʨʽʾ ʚʢʘʟʫʚʘʣʠ ʥʘ ʥʦʨʤʘʣʴʥʫ ʘʛʨʝʛʘʮʽʡʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʷʢ ʽʟ ɸɼʌ (ʩʪʫʧʽʥʴ ï 54,5 %; ʯʘʩ ï 287,0 (ʩ); 

ʰʚʠʜʢʽʩʪʴ ï 37,8 %/ʭʚ), ʪʘʢ ʽʟ ʢʦʣʘʛʝʥʦʤ ʫ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ (ʩʪʫʧʽʥʴ 

ï 59,4 %; ʯʘʩ ï 330,0 (ʩ); ʰʚʠʜʢʽʩʪʴ ï 21,6 %/ʭʚ) (ʨʠʩ. 6.7).  

 

 

ʈʠʩ. 6.7. ʇʨʦʪʦʢʦʣ ʦʮʽʥʢʠ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʭʚʦʨʦʛʦ 

ɺ., 1961 ʨʦʢʫ ʥʘʨʦʜʞʝʥʥʷ, ʥʘ ʘʛʨʝʛʦʤʝʪʨʽ çɸʈ 2110è (ʽʥʜʫʢʪʦʨʠ ʘʛʨʝʛʘʮʽʾ ï 

ɸɼʌ ʪʘ ʢʦʣʘʛʝʥ) ʥʘ ʚʽʟʠʪʽ 2 

 

ʅʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʴ ʽ ʥʘ ʨʽʚʥʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʥʘ 

ʚʽʟʠʪʽ 2 (ʇɯ ʩʢʣʘʚ 98,0 %, ʇɺ ï 1,01, ʄʅʆ ï 1,02, ɸʏʊʏ ï 22,3 (ʩ)). ʈʽʚʝʥʴ ʌɻ 

ʪʘ ɸʊ ɯɯɯ ʙʫʣʠ ʫ ʤʝʞʘʭ ʥʦʨʤʠ (2,4 ʛ/ʣ ʪʘ 103,0 % ʚʽʜʧʦʚʽʜʥʦ). 
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ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ ʧʘʮʽʻʥʪʫ ʙʫʣʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʜʦʚʞʠʪʠ ʧʨʠʡʦʤ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʍʆɿʃ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʬʝʢʮʽʡʥʝ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ, ʦʢʨʽʤ ʧʦʩʠʣʝʥʥʷ 

ʚʠʨʘʟʥʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ, ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ ʩʠʩʪʝʤʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ, ʤʦʞʣʠʚʦ, ʩʧʨʠʷʣʦ ʱʝ ʡ ʨʦʟʚʠʪʢʫ ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʫ 

ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ ʧʘʮʽʻʥʪʘ. ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ 

ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ, ʥʘ ʬʦʥʽ ʧʨʠʡʦʤʫ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʦʾ 

ʪʝʨʘʧʽʾ, ʫ ʧʘʮʽʻʥʪʘ ʚʠʟʥʘʯʘʣʘʩʴ ʥʦʨʤʘʣʽʟʘʮʽʷ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʚʝʜʝʥʥʷ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʻ ʷʢʽʩʥʦ ʥʦʚʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʚʝʜʝʥʥʷ ʮʠʭ 

ʭʚʦʨʠʭ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʢʘʪʝʛʦʨʽʾ ʧʘʮʽʻʥʪʽʚ ʟ 

ʥʘʡʙʽʣʴʰ ʪʘ ʥʘʡʤʝʥʰ ʚʽʨʦʛʽʜʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ, ʘ 

ʛʦʣʦʚʥʝ ï ʩʧʨʷʤʫʚʘʪʠ ʜʽʾ ʣʽʢʘʨʷ ʥʘ ʧʦʜʘʣʴʰʝ ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʘ. 
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ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʔ 

 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʟôʷʚʠʣʘʩʴ ʮʽʣʘ ʥʠʟʢʘ ʥʦʚʠʭ ʧʦʣʦʞʝʥʴ ʩʪʦʩʦʚʥʦ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʤʦʩʪʘʟʫ (ʢʣʽʥʽʢʠ, ʜʽʘʛʥʦʩʪʠʢʠ, ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ) ʧʨʠ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ 

ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘʩʪʘʣʘ 

ʥʘʛʘʣʴʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʘʙʠ ʧʨʠʚʝʨʥʫʪʠ 

ʫʚʘʛʫ ʜʦ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʨʽʟʥʠʭ ʬʘʭʽʚʮʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʧʫʣʴʤʦʥʦʣʦʛʽʚ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʯʝʥʽ ʪʘ ʢʣʽʥʽʮʠʩʪʠ ʧʨʠʜʽʣʷʶʪʴ ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ ʍʆɿʃ ʷʢ 

ʭʚʦʨʦʙʽ, ʧʨʠ ʷʢʽʡ ʧʦʨʷʜ ʟ ʫʨʘʞʝʥʥʷʤ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʶʪʴʩʷ 

ʯʠʩʝʣʴʥʽ ʢʦʤʦʨʙʽʜʥʽ ʩʪʘʥʠ ʡ ʩʠʩʪʝʤʥʽ ʝʬʝʢʪʠ. ɺʘʛʦʤʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫ 

ʪʨʠʚʘʣʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʞʠʪʪʷ ʭʚʦʨʦʛʦ ʤʘʶʪʴ ʭʚʦʨʦʙʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ 

ʡ ʧʦʨʫʰʝʥʥʷ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ, ʷʢʽ ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʪʘʢʠʭ ʟʘʛʨʦʟʣʠʚʠʭ ʜʣʷ ʞʠʪʪʷ ʭʚʦʨʦʛʦ ʩʪʘʥʽʚ, ʷʢ ʪʨʦʤʙʦʟ, ʊɽʃɸ, ʽʥʩʫʣʴʪ ʪʦʱʦ 

[55, 165, 190, 194, 198, 204, 222]. ʆʜʥʽʻʶ ʟ ʣʘʥʦʢ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʭ ʢʘʪʘʩʪʨʦʬ ʻ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ [4, 36, 129 ]. 

ɺʘʞʣʠʚʘ ʨʦʣʴ ʫ ʧʝʨʝʙʽʛʫ ʍʆɿʃ ʚʽʜʚʦʜʠʪʴʩʷ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷʤ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʫ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʤʫ ʨʫʩʣʽ ʣʝʛʝʥʴ ʪʘ ʙʨʦʥʭʽʚ. ʎʽ ʟʤʽʥʠ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʾ ʪʘ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ 

ʧʽʜʪʨʠʤʘʥʥʽ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʽ ʨʦʟʚʠʪʢʫ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʨʫʰʝʥʴ. 

ʆʙʤʝʞʝʥʥʷ ʞ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʟʘʟʚʠʯʘʡ ʧʨʦʛʨʝʩʫʻ ʪʘ ʧʦʚôʷʟʘʥʝ ʟ 

ʟʘʧʘʣʴʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʥʘ ʫʰʢʦʜʞʫʶʯʽ ʯʘʩʪʢʠ ʡ ʛʘʟʠ. 

ʍʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʫ ʙʨʦʥʭʽʘʣʴʥʦʤʫ ʜʝʨʝʚʽ ʧʦʨʫʰʫʻ ʮʽʣʽʩʥʽʩʪʴ ʝʧʽʪʝʣʽʶ ʽ 

ʦʙʫʤʦʚʣʶʻ ʟʘʧʫʩʢ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʪʦʨʥʠʭ ʨʝʘʢʮʽʡ [55, 165, 180, 190, 198, 204, 

222]. 

ʋ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʘʨʪʝʨʽʘʣʴʥʫ ʛʽʧʦʢʩʽʶ ʚʠʥʠʢʘʻ 

ʢʦʤʧʝʥʩʘʪʦʨʥʘ ʩʪʠʤʫʣʷʮʽʷ ʝʨʠʪʨʦʧʦʝʟʫ ʟ ʨʦʟʚʠʪʢʦʤ ʧʦʣʽʮʠʪʝʤʽʾ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʨʦʟʚʠʪʦʢ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʤʘʣʦʤʫ ʢʦʣʽ 

ʢʨʦʚʦʦʙʽʛʫ, ʤʽʢʨʦʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʣʝʛʝʥʝʚʦ-ʘʨʪʝʨʽʘʣʴʥʦʛʦ 

ʦʧʦʨʫ [16, 25, 35, 60, 88, 118]. 
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ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʧʠʪʘʥʥʷ ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʰʠʨʦʢʦ ʚʠʚʯʘʶʪʴʩʷ ʥʘʫʢʦʚʮʷʤʠ ʩʚʽʪʫ [23, 27, 

33, 36, 58, 74, 105, 115, 122, 125, 145, 159, 160, 213], ʚʪʽʤ ʾʭ ʚʧʣʠʚ ʥʘ 

ʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ, ʟʚôʷʟʦʢ ʟ ʬʘʟʦʶ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʦʪʨʠʤʫʚʘʥʦ ʁʪʝʨʘʧʽʻ  ʁʟʘʣʠʰʘʶʪʴʩʷ ʤʘʣʦʚʠʚʯʝʥʠʤʠ. ʂʨʽʤ ʪʦʛʦ, ʫ ʩʚʽʪʦʚʽʡ 

ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʽʩʥʫʻ ʜʦʩʠʪʴ ʤʘʣʦ ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʚʯʝʥʥ ʁ

ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ ʦʙʦʭ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ ʫ ʾʭ ʧʦʻʜʥʘʥʥʽ ʪʘ ʫ ʨʽʟʥʽ ʬʘʟʠ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ [36, 74]. ʇʨʦʪʝ, ʣʠʰʝ ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ 

ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʪʘ ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ ʟʚ'ʷʟʢʫ ʟ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʩʪʘʜʽʻʶ ʪʘ ʬʘʟʦʶ ʭʚʦʨʦʙʠ, ʘ 

ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʢʦʨʝʢʮʽʾ ʮʠʭ ʧʦʨʫʰʝʥʴ 

(ʚʢʣʶʯʘʶʯʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ) ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʜʦʟʚʦʣʪ̫ʴ ʧʦʧʝʨʝʜʠʪʠ 

ʨʦʟʚʠʪʦʢ ʬʘʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʫ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ. 

ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʛʣʦ ʙ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʷʢ ʥʘ ʷʢ̔ʩʪʴ ʞʠʪʪʷ ʭʚʦʨʠʭ, ʪʘʢ 

ʽ ʥʘ ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʧʨʠ ʍʆɿʃ. 

ʅʘʤʠ ʚʧʝʨʰʝ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘ ʪʘ ʚʩʝʙʽʯʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ 

ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʪʘ ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ 

ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. ɿʦʢʨʝʤʘ, ʙʫʣʠ ʚʠʚʯʝʥʽ ʯʘʩʪʦʪʘ ʡ ʚʠʨʘʟʥʽʩʪʴ ʧʦʨʫʰʝʥʴ 

ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʫ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ, ʾʭ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʩʪʘʜʽʾ ʭʚʦʨʦʙʠ, 

ʪʞ̫ʢʦʩʪʽ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ, ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʠʨʘʟʥʦʩʪʽ 

ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʘ ʦʪʨʠʤʫʚʘʥʦʾ ʪʝʨʘʧʽʾ. ɹʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʛʝʤʦʩʪʘʟʫ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʢʣʽʥʽʯʥʠʭ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʭʚʦʨʠʭ. ɹʫʚ ʦʮʽʥʝʥʠʡ ʚʧʣʠʚ 

ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʍʆɿʃ ʥʘ ʧʦʢʘʟʥʠʢʠ ʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ. ʂʨʽʤ ʪʦʛʦ, 

ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʫʩʽʭ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʥʠʟʴʢʦʶ ʧʨʠʭʠʣʴʥʽʩʪʶ ʜʦ ʣʽʢʫʚʘʥʥʽ ʫ ʜʠʥʘʤʽʮʽ (ʜʦ ʪʘ ʯʝʨʝʟ ʜʚʘ 

ʤʽʩʷʮʽ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ). ɺʧʝʨʰʝ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʜʦʩʪʦʚʽʨʥʠʡ, ʙʽʣʴʰ 

ʣʝʛʢʠʡ ʪʘ ʰʚʠʜʢʠʡ ʫ ʪʝʭʥʽʯʥʦʤʫ ʚʠʢʦʥʘʥʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʘʛʨʝʛʦʤʝʪʨʽʻʶ, 

ʟʨʫʯʥʠʡ ʜʣʷ ʣʽʢʘʨʷ ʪʘ ʭʚʦʨʦʛʦ ʥʘ ʍʆɿʃ ʤʝʪʦʜ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ 

ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ, ʘ ʩʘʤʝ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 
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ɯɸʊ. ʊʘʢʦʞ ʥʘʤʠ ʙʫʚ ʦʮʽʥʝʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ 

ʜʠʥʘʤʽʮʽ: ʧʽʜ ʯʘʩ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʪʘ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ ʟʘʛʦʩʪʨʝʥʥʷ.  

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʝʨʠʬʝʨʽʡʥʽʡ ʢʨʦʚʽ ʭʚʦʨʠʭ ʷʢ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ 

ʫʩʽʭ ʧʽʜʛʨʫʧ ʚʽʜʧʦʚʽʜʘʣʠ ʨʽʚʥʶ ʧʦʢʘʟʥʠʢʘ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ, ʱʦ 

ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʧʣʠʚʫ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ ʧʦʢʘʟʥʠʢʠ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʛʝʤʦʩʪʘʟʫ.  

ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʘʜʛʝʟʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʢ ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚʠʥʠʢʘʶʪʴ ʚʞʝ ʥʘ ʨʘʥʥʽʭ 

ʩʪʘʜʽʷʭ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʊʘʢ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥ ̫ɯɸʊ ʚʠʟʥʘʯʘʣʦʩʷ ʚʞʝ ʫ 

ʭʚʦʨʠʭ ʟ ʥʝʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ. ʋ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ 

ʨʽʚʝʥʴ ɯɸʊ ʪʘʢʦʞ ʙʫʚ ʧʽʜʚʠʱʝʥʠʤ, ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʧʦʢʘʟʥʠʢʽʚ 

ʭʚʦʨʠʭ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʙʘʟʠʩʥʦ ʾ ʪʝʨʘʧʽ.ʾ 

ʇʨʠʚʝʨʥʫʣʦ ʫʚʘʛʫ ʪʝ, ʱʦ ʪʝʨʘʧʽʷ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʭʚʦʨʠʭ ʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ, ʚʢʣʶʯʘʣʘ ʧʨʠʡʦʤ ɯɻʂʉ. ʅʘʤʠ ʙʫʣʦ 

ʧʨʠʧʫʱʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʩʘʤʝ ʮʽʻʾ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʛʨʫʧʠ ʟʘ 

ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʫ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ ʟʜʘʪʥʝ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʥʫʪʠ ʥʘ ʧʦʢʘʟʥʠʢʠ ʘʜʛʝʟʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. ʊʦʤʫ, ʥʘʚʽʪʴ 

ʧʨʠ ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ 

ʭʚʦʨʦʙʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʧʦʢʨʘʱʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʥʘ 

ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʷʢʽ ʮʝ ʧʨʠʧʫʱʝʥʥʷ ʽ ʧʽʜʪʚʝʨʜʠʣʠ. 

ʇʨʠʚʝʨʥʫʣʦ ʫʚʘʛʫ ʪʝ, ʱʦ ʭʦʯʘ ʧʦʨʫʰʝʥʥʷ ʩʪʫʧʝʥ ̫ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ 

ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʥʝ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʘʥʽ ʟ ʣʝʛʢʠʤ, ʘʥʽ ʟ 

ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ ʚ ʮʽʣʦʤʫ, ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ ʟʘ 

ʫʤʦʚ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʪʝʨʘʧʽʾ ʚʽʥ ʙʫʚ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʟʘ 

ʩʪʫʧʽʥʴ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʷʢ ʫ ʭʚʦʨʠʭ, ʧʨʠʭʠʣʴʥʠʭ ʜʦ ʪʝʨʘʧʽʾ, ʪʘʢ ʽ ʫ 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ. ʆʪʞʝ, ʧʦʨʫʰʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʟ ʧʦʛʣʠʙʣʝʥʥʷʤ 
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ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʞ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ ʍʆɿʃ, ʟʦʢʨʝʤʘ ɯɻʂʉ, ʩʧʨʠʷʻ ʩʪʘʙʽʣʽʟʘʮʽʾ ʮʠʭ 

ʧʦʨʫʰʝʥʴ. 

ʅʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʷ ʯʘʩʫ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ ʘʥʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʍʆɿʃ, ʘʥʽ ʚʽʜ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʘʥʽ 

ʚʽʜ ʦʪʨʠʤʫʚʘʥʦʾ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ. ʊʦʜʽ ʷʢ ʰʚʠʜʢʽʩʪʴ ɸɼʌ-

ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʽ ʧʨʠ ʥʝʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʍʆɿʃ, ʽ ʧʨʠ 

ʪ̫ ʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʘʣʝ ʥʘ ʪʣʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ, ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʚʘʣʘʩʴ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʧʽʚʩʪʘʚʥʠʤʠ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [15, 37, 117]. 

ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʧʝʨʰʦʾ 

(ʟʚʦʨʦʪʥʴʦʾ) ʬʘʟʠ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʢ ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʫ 

ʩʪʘʙʽʣʴʥʫ ʬʘʟʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʙʽʣʴʰ ʷʢ ʫ ʪʨʝʪʠʥʠ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ (37,8 %). ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʝʱʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ 

ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ ʪʨʦʤʙʦʮʠʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ 

12,5 ï 25.0 % ʭʚʦʨʠʭ [74, 199]. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʟʘʟʥʘʯʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʰʦʛʦ, ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʧʘʮʽʻʥʪʠ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʪʝʨʘʧʽʶ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʞ ʥʘʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʭʚʦʨʠʭ ʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʚʽʜʧʦʚʽʜʥʫ 

ʪʷʞʢʦʩʪʽ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ, ʪʘ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ, ʱʦ ʥʝ ʦʪʨʠʤʫʶʪʴ 

ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ, ʧʦʨʫʰʝʥʥʷ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʯʘʩʪʽʰʝ (ʫ 42,9 ʪʘ 42,5 % 

ʚʽʜʧʦʚʽʜʥʦ) ʧʦʨʽʚʥʷʥʦ ʟ ʭʚʦʨʠʤʠ ʥʘ ʍʆɿʃ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʱʦ 

ʦʪʨʠʤʫʶʪ ɹ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ (20,7 %). 

ʇʨʠʚʝʨʥʫʣʦ ʫʚʘʛʫ ʽ ʪʝ, ʱʦ ʙʽʣʴʰʘ ʯʘʩʪʢʘ ʭʚʦʨʠʭ ʟ ʛʽʧʝʨʘʛʨʝʛʘʮʽʻ ʁ

ʪʨʦʤʙʦʮʠʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʟʘ 

ʨʘʭʫʥʦʢ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʚʟʘʛʘʣʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ɯɻʂʉ ʘʙʦ ʦʪʨʠʤʫʚʘʣʠ ʾʭ 

ʥʝʨʝʛʫʣʷʨʥʦ ʘʙʦ ʫ ʥʝʜʦʩʪʘʪʥʽʡ ʜʦʟʽ. 

ʋ ʜʝʩʷʪʦʾ ʯʘʩʪʠʥʠ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ (11,1 %), ʥʘʚʧʘʢʠ, ʚʠʟʥʘʯʘʣʠʩʴ 

ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ. ʊʘʢʽ ʞ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʡ ʽʥʰʠʤʠ 
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ʚʽʪʯʠʟʥʷʥʠʤʠ ʪʘ ʟʘʨʫʙʽʞʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ [74, 117]. ʏʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ 

ʛʽʧʦʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʙʫʣʘ ʚʠʱʦ  ʁʫ ʭʚʦʨʠʭ ʟ ʣʝʛʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʪʘ 

ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʢʦʪʨʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦʾ 

ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ ʾ ʪʝʨʘʧʽ ʾ (19,0 ʪʘ 10,0 % ʭʚʦʨʠʭ 

ʚʽʜʧʦʚʽʜʥʦ), ʧʦʨʽʚʥʷʥʦ ʽʟ ʭʚʦʨʠʤʠ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʢʦʪʨʽ 

ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫ ʪʝʨʘʧʽʶ (6,9 % 

ʭʚʦʨʠʭ). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ 

ʍʆɿʃ ʯʝʨʝʟ ʥʘʜʤʽʨʥʫ ʩʪʠʤʫʣʮ̫ʽʶ ʩʠʩʪʝʤʠ ʛʝʤʦʩʪʘʟʫ ʚʠʥʠʢʘʻ ʚʠʩʥʘʞʝʥʥʷ 

ʧʫʣʫ ʟʙʝʨʽʛʘʥʥʷ ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ ʦʩʣʘʙʣʝʥʥʷ ʧʝʨʰʦʾ (ʟʚʦʨʦʪʥʦʾ) ʨʝʘʢʮʽʾ 

ʘʛʨʝʛʘʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ [15, 37, 117].  

ʆʪʞʝ, ʘʥʘʣʽʟ ʷʢʽʩʥʠʭ ʟʤʽʥ ʫʩʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʩʪʫʧʽʥʴ, ʯʘʩ, ʰʚʠʜʢʽʩʪʴ) 

ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʘʤʝ ʭʚʦʨʽ ʟ 

ʪʷʞʢʠʤʠ ʚʝʥʪʠʣʷʮʽʡʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʧʨʠ ʥʝʚʽʜʧʦʚʽʜʥʦʤʫ ʪʷʞʢʦʩʪʽ 

ʭʚʦʨʦʙʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʻ ʛʨʫʧʦʶ ʚʠʩʦʢʦʛʦ ʪʨʦʤʙʦʛʝʥʥʦʛʦ 

ʨʠʟʠʢʫ [15, 54, 57, 105, 131, 139, 236]. ʅʘ ʮʝ ʚʢʘʟʫʶʪʴ ʽ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ 

(ʩʪʫʧʽʥʴ, ʰʚʠʜʢʽʩʪʴ) ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ. ʊʘʢ, ʷʢʱʦ 

ʧʨʠ ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʘʣʝ ʧʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʪʷʞʢʦʩʪʽ ʍʆɿʃ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʽʡ ʪʝʨʘʧʽʾ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʪʨʦʤʙʦʮʠʪʽʚ, ʪʦ ʧʨʠ ʪʘʢʦʤʫ ʞ ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʘʣʝ ʧʨʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʽʡ ʪʝʨʘʧʽʾ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ, ʘʛʨʝʛʘʮʽʡʥʘ 

ʘʢʪʠʚʥʩ̔ʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʟʤʽʥʶʻʪʴʩʷ ʫ ʙʽʢ ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʜʨʫʛʦʾ (ʥʝʟʚʦʨʦʪʥʴʦʾ) ʬʘʟʠ ʘʛʨʝʛʘʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ.  

ʇʨʠ ʦʮʽʥʮʽ ʨʦʟʧʦʜʽʣʫ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ 

ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʟ ʢʦʣʘʛʝʥʦʤ (ʥʦʨʤʘʣʴʥʘ ʘʛʨʝʛʘʮʽʷ, ʛʽʧʦʘʛʨʝʛʘʮʽʷ, 

ʛʽʧʝʨʘʛʨʝʛʘʮʽʷ) ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ ʚʠʟʥʘʯʘʣʠʩʴ ʤʘʡʞʝ ʫ ʧʦʣʦʚʠʥʠ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ (46,7 % ʭʚʦʨʠʭ), ʘ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʽ ï ʫ ʢʦʞʥʦʾ ʧôʷʪʦʾ ʦʩʦʙʠ 

(22,5 % ʭʚʦʨʠʭ). ʇʨʠ ʮʴʦʤʫ ʷʢʱʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʟʫʣʴʪʘʪʘʤ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ [27, 74], 

ʪʦ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʙʫʣʠ ʜʝʱʦ 

ʚʠʱʠʤʠ. ʎʽ ʨʦʟʙʽʞʥʦʩʪʽ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʘʪʝʛʦʨʽʡ 
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ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ. ɿʦʢʨʝʤʘ ʪʠʤ, ʱʦ ʫ ʥʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʢʣʶʯʝʥ ̔

ʭʚʦʨʽ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ 

ʍʆɿʃ ʙʘʟʠʩʥʦ ʾ ʪʝʨʘʧʽ.ʾ ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʭʚʦʨʠʭ ʟ ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʪʨʦʤʙʦʮʠʪʽʚ ʚʠʟʥʘʯʘʣʦʩʴ ʩʘʤʝ ʟʘ ʨʘʭʫʥʦʢ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ 

(57,5 % ʭʚʦʨʠʭ). ʇʨʠʚʝʨʥʫʣʦ ʫʚʘʛʫ ʪʝ, ʱʦ ʩʝʨʝʜ ʭʚʦʨʠʭ ʟ ʥʝʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ 

ʭʚʦʨʦʙʠ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ, ʷʢʘ, ʧʨʦʪʝ, ʥʝ ʚʢʣʶʯʘʣʘ ʧʨʠʡʦʤ 

ɯɻʂʉ, ʪʘʢʦʞ ʚʠʟʥʘʯʘʚʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʭʚʦʨʠʭ ʟ ʛʽʧʝʨʘʛʨʝʛʘʮʽʻʶ 

ʪʨʦʤʙʦʮʠʪʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ (47,6 ʪʘ 31,0 % 

ʭʚʦʨʠʭ ʚʽʜʧʦʚʽʜʥʦ). ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʘʛʦʤʝ ʟʥʘʯʝʥʥʷ ʫ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʤʘʻ ʧʨʠʟʥʘʯʝʥʘ 

ʭʚʦʨʠʤ ʙʘʟʠʩʥʘ ʪʝʨʘʧʽʷ ʪʘ ʧʨʠʭʠʣʴʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʜʦ ʣʽʢʫʚʘʥʥʷ, ʘ ʦʩʦʙʣʠʚʦ 

ʱʦʜʦ ʧʨʠʡʦʤʫ ɯɻʂʉ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʝʨʰʝ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʦʩʪʦʚʽʨʥʠʡ ʟʚôʷʟʦʢ 

ʨʽʚʥʷ ɯɸʊ ʽʟ ʨʽʚʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ, 

ʽʥʜʫʢʦʚʘʥʦʾ ʷʢ ɸɼʌ, ʪʘʢ ʽ ʢʦʣʘʛʝʥʦʤ. ʆʪʞʝ, ʦʩʢʽʣʴʢʠ ʤʝʪʦʜ ʘʛʨʝʛʘʪʦʤʝʪʨʽʾ ʻ 

ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ ʫ ʚʠʢʦʥʘʥʥʽ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʨʦʛʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʨʝʘʢʪʠʚʽʚ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʤʝʜʠʯʥʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, 

ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʴʰ ʣʝʛʢʦʾ ʫ ʪʝʭʥʽʯʥʦʤʫ ʚʠʢʦʥʘʥʥʽ 

ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ɯɸʊ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʘʛʨʝʛʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ɯɸʊ 

ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʬʦʨʤʫʚʘʥʥʷ 

ʭʚʦʨʦʙʠ, ʻ ʟʨʫʯʥʠʤ ʷʢ ʜʣʷ ʣʽʢʘʨʷ, ʪʘʢ ʽ ʜʣʷ ʧʘʮʽʻʥʪʘ ʪʘ ʥʝ ʚʠʤʘʛʘʻ ʚʘʨʪʽʩʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʨʝʘʛʝʥʪʽʚ ʽ ʩʧʝʮʽʘʣʴʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ.  

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠ ʧʦʙʫʜʦʚ ̔ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʥʘʯʝʥʴ ɯɸʊ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʙʫʣʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʚʥʷʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʮʽʣʢʦʤ ʘʜʝʢʚʘʪʥʦ 

ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥ̫ ʪʘ ʰʚʠʜʢʦʩʪ̔ ʘʛʨʝʛʘʮʽʾ (ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ɸɼʌ ʽ ʢʦʣʘʛʝʥʫ ʫ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʽʚ) ʟʘ ʧʦʢʘʟʥʠʢʦʤ ɯɸʊ:  

- ʱʦʜʦ ʩʪʫʧʝʥʷ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (%) ʟ ɸɼʌ ʫ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʘ ï  
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- y = 0,0009 * x 3 ï 0,0925 * x2 + 4,1235 * x ï 7,8882; 

- ʱʦʜʦ ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (%/ʭʚ) ʟ ɸɼʌ ʫ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʘ 

ï y = 0,0179 * x 2 + 1,02 * x + 42,7766; 

- ʱʦʜʦ ʩʪʫʧʝʥʷ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (%) ʟ ʢʦʣʘʛʝʥʦʤ ʫ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʘ ï 

y = 0,0008 * x 3 ï 0,0897 * x 2 + 4,2584 * x ï 14,7559; 

- ʱʦʜʦ ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (%/ʭʚ) ʟ ʢʦʣʘʛʝʥʦʤ ʫ ʷʢʦʩʪʽ 

ʽʥʜʫʢʪʦʨʘ ï y = 0,0006 * x 3 ï 0,0446 * x 2 + 1,7929 * x + 4,3581; 

ʜʝ y ï ʨʝʟʫʣʴʪʫʶʯʠʡ ʧʦʢʘʟʥʠʢ ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ; x ï 

ʧʨʝʜʠʢʪʦʨʥʘ ʟʤʽʥʥʘ (ɯɸʊ). 

ʅʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʡʤʦʚʽʨʥʦʩʪʽ ʤʦʞʥʘ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ɯɸʊ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʬʦʨʤʫʣ ʜʘʻ ʟʤʦʛʫ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʨʽʚʥʽ ʦʩʥʦʚʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʪʝʭʥʽʯʥʦʾ ʘʙʦ 

ʤʘʪʝʨʽʘʣʴʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʘʛʨʝʛʦʤʝʪʨʽʾ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʩʢʨʠʥʽʥʛʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʙʝʟ ʞʦʜʥʠʭ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ 

ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ ʮʽʻʾ ʣʘʥʢʠ ʟ ʤʝʪʦʶ ʨʘʥʥʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ 

ʬʘʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʠʩʙʘʣʘʥʩʫ ʛʝʤʦʩʪʘʟʫ. 

ʊʘʢʦʞ, ʫ ʨʘʤʢʘʭ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ROC-ʘʥʘʣʽʟʫ 

ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ, ʱʦ ɯɸʊ ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʱʦʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʘʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʝʥʥʷ ɯɸʊ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ 

ʧʨʠ ɸɼʌ- ʪʘ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʘʮʽʾ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʷʢ ʚʽʜʤʽʥʥʫ (AUC 

= 0,779). ʏʫʪʣʠʚʽʩʪʴ (Se) ʪʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ (Sp) ʪʝʩʪʫ ʩʢʣʘʣʠ 93,33 ʪʘ 91,11 % 

ʚʽʜʧʦʚʽʜʥʦ ʽʟ ʦʧʪʠʤʘʣʴʥʦʶ ʪʦʯʢʦʶ ʚʽʜʩʽʢʘʥʥʷ ï >41,0 %. ʆʪʞʝ, ʧʦʢʘʟʥʠʢ ʤʘʻ 

ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʦʧʝʨʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʦʤʫ ʻ ʦʧʪʠʤʘʣʴʥʽʤ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʜʣʷ ʦʙʦʭ ʽʥʜʫʢʪʦʨʽʚ ʘʛʨʝʛʘʮʽʾ. 

ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ɯɸʊ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʽʧʦʧʦʘʛʨʝʛʘʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʟ ʦʙʦʤʘ ʽʥʜʫʢʪʦʨʘʤʠ. ʇʦʢʘʟʥʠʢ 
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ɯɸʊ ʤʘʻ, ʧʨʠ ʥʠʟʴʢʽʡ ʯʫʪʣʠʚʦʩʪʽ, ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʩʧʝʮʠʬʽʯʥʩ̔ʪɹ (Se ï 

47,83 %, Sp ï 88,06 % ʚʽʜʧʦʚʽʜʥʦ) ʟ ʦʧʪʠʤʘʣʴʥʦ  ʁʪʦʯʢʦ  ʁʚʽʜʩʽʢʘʥʥʷ Ò 28,0 %. 

ʇʨʦʚʝʜʝʥʝ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʚʢʣʶʯʘʣʦ ʚʠʚʯʝʥʥʷ ʢʦʤʧʣʝʢʩʫ 

ʧʦʢʘʟʥʠʢʽʚ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ. ʇʦʨʫʰʝʥʥʷ ʨʽʚʥʽʚ ʾʾ ʧʦʢʘʟʥʠʢʽʚ 

ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʥʘ ʨʽʚʥʷʭ ʷʢ ʟʦʚʥʽʰʥʴʦʛʦ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʷʭʽʚ 

ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ, ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʚʘʞʥʦ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ.  

ʅʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ 

(ʇɯ, ʇɺ, ʄʅɺ) ʧʦʨʫʰʝʥʥʷ ʨʝʘʣʽʟʫʚʘʣʠʩʴ ʧʝʨʝʚʘʞʥʦ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ, 

ʚʠʟʥʘʯʘʣʠʩʴ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʬʦʨʤʫʚʘʥʥʷ ʍʆɿʃ ʪʘ ʥʝ ʙʫʣʠ ʧʦʚôʷʟʘʥʠʤʠ 

ʟ ʪʷʞʢʩ̔ʪʶ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ. ʋ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ ʧʨʠ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʣʽʢʫʚʘʥʥʽ ʨʽʚʥʽ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʟʥʘʯʝʥʴ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʪʦʜʽ ʷʢ ʧʨʠ ʥʝʚʽʜʧʦʚʽʜʥʦʤʫ 

ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʣʽʢʫʚʘʥʥʽ ï ʙʫʣʠ ʧʦʨʫʰʝʥʠʤʠ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ. ʆʪʨʠʤʘʥʽ 

ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʚʽʜʧʦʚʽʜʥʘ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʪʝʨʘʧʽʷ ʫ 

ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ ʟʜʘʪʥʘ ʚ ʧʝʚʥʽʡ ʤʽʨ̔ ʩʪʘʙʽʣʽʟʫʚʘʪʠ 

ʧʦʢʘʟʥʠʢʠ ʛʝʤʦʩʪʘʟʫ. 

ʇʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ɸʏʊʏ (ʩ), ʷʢʠʡ ʷʢ ʫ ʛʨʫʧʽ ʚ ʮʽʣʦʤʫ, 

ʪʘʢ ʽ ʫ ʧʽʜʛʨʫʧʘʭ 1 ʽ 2 ʪʘ ʧʽʜʛʨʫʧʘʭ 2ɸ ʽ 2ɹ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ 

ʧʦʢʘʟʥʠʢʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ (ʨ < 0,05). ʄʘʡʞʝ ʫ ʧʦʣʦʚʠʥʠ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

(46,7 % ʭʚʦʨʠʭ) ʨʽʚʝʥʴ ɸʏʊʏ ʙʫʚ ʧʦʨʫʰʝʥʠʡ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ. ʇʨʠʯʦʤʫ 

ʮʽ ʟʤʽʥʠ ʨʦʟʚʠʚʘʣʠʩʴ ʥʝʟʘʣʝʞʥʦ ʘʥʽ ʚʽʜ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʘʥʽ ʚʽʜ 

ʦʙʩʷʛʫ ʪʘ ʭʘʨʘʢʪʝʨʫ ʦʪʨʠʤʫʚʘʥʦʾ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ.  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʨʽʚʥʽʚ ʧʨʦʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʊʏ, ʌɻ) ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʊʏ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ʪʘ ʧʽʜʛʨʫʧʘʭ ʦʙʩʪʝʞʝʥʠʭ ʙʫʚ 

ʽʜʝʥʪʠʯʥʠʤ. ʈʽʚʝʥʴ ʌɻ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʧʨʠ ʥʝʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ ʥʝʟʥʘʯʫʱʝ (ʨ > 0,05), ʘ ʧʨʠ ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ï 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ (ʨ < 0,05). ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʙʽʣʴʰ ʚʠʨʘʟʥʽ 

ʧʦʨʫʰʝʥʥʷ ʷʢ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ, ʪʘʢ ʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʫ 

ʭʚʦʨʠʭ ʽʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ. 
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ʇʨʠʚʝʨʥʫʣʘ ʫʚʘʛʫ ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʘʢʮʽʾ ʘʥʪʠʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. ʇʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʞʝ 

ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʽʡ ʪʝʨʘʧʽʾ ʨʽʚʝʥʴ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʦʛʦ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʫ ɸʊ ɯɯɯ ʟʥʠʞʫʚʘʚʩʷ, ʡʤʦʚʽʨʥʦ, ʯʝʨʝʟ ʚʠʩʥʘʞʝʥʥʷ 

ʘʥʪʠʟʛʦʨʪʘʣʴʥʦʾ  ʩʠʩʪʝʤʠ [57, 139, 236], ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʡ ʨʦʙʦʪʘʤʠ 

ʽʥʰʠʭ ʘʚʪʦʨʽʚ [27, 89]. 

ɼʣʷ ʦʮʽʥʢʠ ʨʦʣʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʨʽʚʝʥʴ ʉʈʇ, 

ʷʢʠʡ ʚʠʷʚʠʚʩʷ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʷʢ ʫ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʚ ʮʽʣʦʤʫ (5,50 ʤʛ/ʣ), ʪʘʢ ʽ ʫ 

ʧʽʜʛʨʫʧʘʭ 1 ʪʘ 2 (4,48 ʪʘ 5,64 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ), ʘ ʪʘʢʦʞ ʧʽʜʛʨʫʧʘʭ 2ɸ ʪʘ 2ɹ 

(5,64 ʪʘ 5,59 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

(3,65 ʤʛ/ʣ) (ʨ < 0,05). ʈʽʚʥʽ ʉʈʇ ʫ ʚʩʽʭ ʧʽʜʛʨʫʧʘʭ ʙʫʣʠ ʽʜʝʥʪʠʯʥʠʤʠ (ʨ > 0,05). 

ʇʨʠ ʮʴʦʤʫ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʨʽʚʥʝʤ ʉʈʇ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʪʘ ʨʽʚʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ (ɯɸʊ), ʪʘʢ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ 

ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ (ʇɯ, ʇɺ, ʄʅɺ ʽ ɸʏʊʏ), ʟ ʽʥʰʦʛʦ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ 

ʪʝ, ʱʦ ʚʠʨʘʟʥʽʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ, ʡʤʦʚʽʨʥʦ, ʤʦʞʝ 

ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʫ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʥʘ ʨʽʚʥʷʭ ʷʢ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, ʪʘʢ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ. ɯʥʰʽ ʜʦʩʣʽʜʥʠʢʠ ʪʘʢʦʞ 

ʚʢʘʟʫʶʪʴ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʟʚôʷʟʢʫ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ ʟ 

ʚʠʨʘʟʥʽʩʪʶ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ [17, 91, 105]. ʎʝ ʦʙʫʤʦʚʣʶʻ ʤʦʞʣʠʚʦʩʪʽ ʾʭ 

ʢʦʨʝʢʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʝʧʘʨʘʪʽʚ, ʜʽʷ ʷʢʠʭ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʟʤʝʥʰʝʥʥʷ 

ʚʠʨʘʟʥʦʩʪʽ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʟʦʢʨʝʤʘ ʽ ʧʨʝʧʘʨʘʪʽʚ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʍʆɿʃ. 

ʋ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ROC-ʘʥʘʣʽʟ ʱʦʜʦ ʧʨʦʛʥʦʩʪʠʯʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʉʈʇ ʜʣʷ ʜ̔ʘʛʥʦʩʪʠʢʠ ʧʦʨʫʰʝʥʴ ʥʘ ʨʽʚʥʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʦʛʦ ʧʦʢʘʟʥʠʢ ʤʘʻ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʜʽʘʛʥʦʩʪʠʯʥʦʾ 

ʪʦʯʥʦʩʪʽ (AUC = 0,638), ʘ ʯʫʪʣʠʚʽʩʪʴ ʽ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʪʝʩʪʫ ʩʢʣʘʣʠ Se ï 53,13 

ʪʘ Sp ï 77,59 % ʚʽʜʧʦʚʽʜʥʦ. ʆʧʪʠʤʘʣʴʥʘ ʪʦʯʢʘ ʚʽʜʩʽʢʘʥʥʷ ʜʣʷ ʉʈʇ ʩʢʣʘʣʘ 

> 4,62 ʤʛ/ʣ. ʇʨʠ ʥʝʚʠʩʦʢʽʡ ʯʫʪʣʠʚʦʩʪʽ, ʪʝʩʪ ʤʘʻ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, 

ʪʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʉʈʇ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʝ ʫ 

ʚʩʽʭ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʙʽʢ 

ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʪʘ/ʘʙʦ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʡ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʠʩʙʘʣʘʥʩʫ ʫ ʩʠʩʪʝʤʽ 

ʛʝʤʦʩʪʘʟʫ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʽ ʩʚʦʻʯʘʩʥʦʛʦ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʭ ʢʦʨʝʢʮʽʾ. 

ʆʧʠʨʘʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦʾ 

ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʦ ʾ ʪʝʨʘʧʽ,ʾ ʧʦʨʫʰʝʥʥʷ ʷʢ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ ʙʫʣʠ ʙʽʣʴʰ 

ʚʠʨʘʟʥʠʤʠ, ʥʽʞ ʫ ʭʚʦʨʠʭ ʮʽʻʾ ʞ ʛʨʫʧʠ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ 

ʍʆɿʃ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ, ʤʠ ʧʨʦʚʝʣʠ ʢʦʤʧʣʝʢʩʥʝ ʚʠʚʯʝʥʥʷ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ 

ʛʝʤʦʩʪʘʟʫ. ʇʨʦʪʝ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʟ ʭʚʦʨʠʤʠ ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ 

ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʙʝʩʽʜʘ 

ʩʪʦʩʦʚʥʦ ʥʘʛʘʣʴʥʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʠʡʦʤʫ ʪʝʨʘʧʽʾ ʍʆɿʃ, ʥʘʜʘʥ ̔ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʧʦ ʱʦʜʝʥʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ, ʨʦʟʪʣʫʤʘʯʝʥ ̔ʫʩʽ ʤʦʞʣʠʚ ̔

ʧʦʙʽʯʥ ̔ʜʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʝʧʘʨʘʪʫ, ʢʦʤʧʣʘʻʥʩʫ ʜʦ ʧʨʠʟʥʘʯʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʜʦʩʷʛʣʠ ʣʠʰʝ 17 (42,5 %) ʦʩʽʙ. ɺʠʟʥʘʯʝʥʠʡ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ 

ʢʦʤʧʣʘʻʥʩʫ ʻ ʜʝʱʦ ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ, ʷʢʠʡ ʦʪʨʠʤʘʥʠʡ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʖ. ʄ. ʄʦʩʪʦʚʦʛʦ, 2012 (51,0 % ʭʚʦʨʠʭ) [79], ʘʣʝ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʪʝ, ʱʦ ʥʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʚ ʩʢʣʘʜʥʠʡ ʜʣʷ 

ʋʢʨʘʾʥʠ ʝʢʦʥʦʤʽʯʥʠʡ ʧʝʨʽʦʜ. ʎʝʡ ʬʘʢʪʦʨ ʤʽʛ ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʪʠ ʥʘ 

ʢʦʤʧʣʘʻʥʪʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ.  

ʆʪʞʝ, ʫ ʭʚʦʨʠʭ, ʷʢʽ ʜʦʩʷʛʣʠ ʢʦʤʧʣʘʻʥʩʫ ʩʪʦʩʦʚʥʦ ʧʨʠʟʥʘʯʝʥʦʾ 

ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʍʆɿʃ ʪʘ ʫʚʽʡʰʣʠ ʜʦ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ, 

ʯʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ ʙʫʣʘ ʦʮʽʥʝʥʘ ʜʠʥʘʤʽʢʘ ʢʣʽʥʽʯʥʠʭ ʽ 

ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʞʝ ʯʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ ʣʽʢʫʚʘʥʥʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ, ʨʘʟʦʤ ʽʟ ʧʦʢʨʘʱʝʥʥʷʤ ʢʣʽʥʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʽ ʩʪʘʙʽʣʽʟʘʮʽʷ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ. ʈ̔ ʚʝʥʴ 

ʧʦʢʘʟʥʠʢʘ ɯɸʊ ʩʫʪʪʻʚʦ ʟʥʠʟʠʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ( ʟ 37,0 ʜʦ 



168 

32,0 % (ʨ < 0,05)) ʪʘ ʥʘʚʽʪʴ ʙʫʚ ʽʜʝʥʪʠʯʥʠʤ ʡʦʛʦ ʨʽʚʥʶ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ 

(27,0 % (ʨ > 0,05)). ʊʘʢʽ ʟʤʽʥʠ ʨʽʚʥʷ ɯɸʊ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ 

ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʥʘ ʘʜʛʝʟʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ.  

ʋ ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʜʦ ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʩʫʪʪʻʚʠʭ ʧʦʨʫʰʝʥʴ ʧʦʢʘʟʥʠʢʽʚ (ʩʪʫʧʝʥʷ, ʯʘʩʫ ʪʘ ʰʚʠʜʢʦʩʪʽ) ʷʢ ɸɼʌ-, ʪʘʢ ʽ 

ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ. ʇʨʦʪʝ, ʯʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʧʨʠʟʥʘʯʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʘʞ ʫ 38,0 % 

ʭʚʦʨʠʭ ʚʠʟʥʘʯʘʣʠʩʴ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʽ ʣʽʪʝʨʘʪʫʨʥʠʤ 

ʜʞʝʨʝʣʘʤ [74, 89, 107].  

ɼʦʩʽ ʜʠʩʢʫʩʽʡʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʠʯʠʥ ʨʦʟʚʠʪʢʫ 

ʛ̔ ʧʦʘʛʨʝʛʘʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. ʆʜʥʽ ʚʯʝʥʽ ʧʦʚôʷʟʫʶʪʴ ʾʭ ʽʟ 

ʚʠʩʥʘʞʝʥʥʷʤ ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ [57, 139, 236], ʽʥʰʽ ʽʟ 

ʪʨʠʚʘʣʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɯɻʂʉ [56, 163, 180, 181]. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʩʘʤʝ ʧʨʠʟʥʘʯʝʥʥʷ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʧʨʠʟʚʝʣʦ ʜʦ 

ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʯʘʩʫ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʘʛʨʝʛʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ ʚ ʮʽʣʦʤʫ. ʊʦʤʫ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʨʠʯʠʥʦʶ ʮʠʭ ʟʤʽʥ 

ʘʛʨʝʛʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʦʤʙʦʮʠʪʽʚ ʩʪʘʚ ʚʧʣʠʚ ʩʘʤʝ ɯɻʂʉ.   

ʊʘʢʠʤ ʯʠʥʦʤ ʫ ʧʝʚʥʦʾ ʛʨʫʧʠ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ 

ʯʫʪʣʠʚʽʩʪʶ ʚʞʝ ʯʝʨʝʟ 2 ʤʽʩʷʮʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʤʦʞʫʪʴ 

ʚʠʥʠʢʘʪʠ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʽ ʟʤʽʥʠ ʛʝʤʦʩʪʘʟʫ, ʱʦ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʣʽʢʘʨʷ 

ʜʦ ʮʽʻʾ ʛʨʫʧʠ ʭʚʦʨʠʭ ʩʪʦʩʦʚʥʦ ʩʭʠʣʴʥʦʩʪʽ ʾʭ ʜʦ ʢʨʦʚʦʪʝʯ. 

ʇ̔ ʜʛʨʫʧʘ 2ɹʢʦʤʧʣ ʟʘ ʢʽʣʴʢʽʩʪʶ ʭʚʦʨʠʭ ʟ ʛʽʧʦ-, ʛʽʧʝʨ- ʪʘ ʥʦʨʤʘʣʴʥʦʶ 

ʘʛʨʝʛʘʮʽʡʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʨʦʤʙʦʮʠʪʽʚ ʧʨʠ ɸɼʌ- ʪʘ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʽʡ 

ʘʛʨʝʛʘʮʽʾ ʟʘ ʢʨʠʪʝʨʽʻʤ c
2 
 ʷʢ ʜʦ, ʪʘʢ ʽ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ ʍʆɿʃ ʜʦʩʪʦʚʽʨʥʦ 

ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ. ʆʪʞʝ, ʜʚʦʤʽʩʷʯʥʠʡ ʢʫʨʩ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ 

ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ ʍʆɿʃ ʩʫʪʪʚ̒ʦ ʥʝ ʚʧʣʠʥʫʚ ʥʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʘʛʨʝʛʘʮʽʡʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʮʽʻʾ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ. 

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʚ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʛʝʤʦʩʪʘʟʫ ʫ 

ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʭʚʦʨʦʙʠ ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ 

ʍʆɿʃ ʙʘʟʠʩʥʫ ʪʝʨʘʧʽʶ, ʙʫʣʘ ʚʠʚʯʝʥʘ ʜʠʥʘʤʽʢʘ ʽ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 
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ʈʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʪʨʦʤʙʽʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʇɯ, ʇɺ, ʄʅɺ) ʫ ʭʚʦʨʠʭ 

ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʜʦ ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʘ ʚʢʘʟʫʚʘʣʠ ʥʘ ʧʦʨʫʰʝʥʥʷ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ 

ʚ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ (111,0 %; 0,90; 0,88 ʪʘ 97,0 %; 1,03; 1,04 ʚʽʜʧʦʚʽʜʥʦ 

(ʨ < 0,05)). ʏʝʨʝʟ ʜʚʘ ʤʽʩʷʮʽ ʧʽʩʣʷ ʧʨʠʟʥʘʯʝʥʥʷ ʮʠʤ ʧʘʮʽʻʥʪʘʤ 

ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʧʨʠ ʘʥʘʣʽʟʽ ʩʪʘʥʫ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʫ 

ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ 2ɹʢʦʤʧʣ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ 

ʪʝʨʘʧʽʾ ʥʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ. ʊʘʢ, 

ʨʽʚʥʽ ʇɯ, ʇɺ ʪʘ ʄʅɺ ʜʦʩʪʦʚʽʨʥʦ ʤʘʣʠ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (102,0 %; 0,98; 0,97, ʨ < 0,05), ʭʦʯʘ ʽ ʥʝ ʜʦʩʷʛʣʠ ʧʦʢʘʟʥʠʢʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ < 0,05). ʄʠ ʚʚʘʞʘʻʤ, ʱʦ ʧʨʠʡʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ 

ʍʆɿʃ ʪʝʨʘʧʽʾ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ɯɻʂʉ, ʟʫʤʦʚʣʶʻ ʯʘʩʪʢʦʚʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ 

ʛʝʤʦʩʪʘʟʫ ʥʘ ʨʽʚʥʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ ʚʞʝ ʧʽʩʣʷ ʢʦʨʦʪʢʦʛʦ ʢʫʨʩʫ 

ʣʽʢʫʚʘʥʥʷ. 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ ʧʨʠʟʥʘʯʝʥʘ ʜʚʦʢʦʤʧʦʥʝʥʪʥʘ ʪʝʨʘʧʽʷ ʥʝ ʤʘʣʘ 

ʩʫʪʪ̒ ʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʚʥʽ ʧʨʦʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ. ʋ ʭʚʦʨʠʭ 

ʟ ʪʷʞʢʠʤ ʍʆɿʃ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ, 

ʨʽʚʥʽ ʊʏ ʽ ʌɻ ʷʢ ʜʦ, ʪʘʢ ʽ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ (16,0 ʩ, 3,5 ʛ/ʣ ʪʘ 16,5 ʩ, 3,7 ʛ/ʣ 

ʚʽʜʧʦʚʽʜʥʦ) ʙʫʣʠ ʽʜʝʥʪʠʯʥʠʤʠ (ʨ > 0,05) ʪʘ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʨʽʚʥʽʚ 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (16,5 ʩ, 3,1 ʛ/ʣ, ʚʽʜʧʦʚʽʜʥʦ) (ʨ > 0,05). 

ʇʨʠ ʮʴʦʤʫ, ʜʚʦʤʽʩʷʯʥʠʡ ʢʫʨʩ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ 

ʪʝʨʘʧʽʾ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʥʫʚ ʥʘ ʨʽʚʥʽ ʽ ʧʦʢʘʟʥʠʢʽʚ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʾ ʩʠʩʪʝʤʠ. 

ʊʘʢ, ʨʚ̔ʥ ̔ ɸʊ ɯɯɯ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʍʆɿʃ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʪʝʨʘʧʽʶ 

ʚʽʜʧʦʚʽʜʥʫ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʷʢ ʜʦ, ʪʘʢ ʽ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ (90,0 ʪʘ 88,0 % 

ʚʽʜʧʦʚʽʜʥʦ) ʙʫʣʠ ʩʫʪʪʻʚʦ ʥʠʞʯʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

(103,0 %,  (ʨ < 0,05)) ʪʘ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʤʽʞ ʩʦʙʦʶ (ʨ > 0,05). ʉʣʘʙʢʫ 

ʨʝʘʢʮʽʶ ʘʥʪʠʟʛʦʨʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʥʠʟʴʢʽ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʘ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʥʘʷʚʥʽʩʪʶ ʚʠʨʘʞʝʥʠʭ ʪʘ ʪʨʠʚʘʣʠʭ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʚ ʙʽʢ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʠʩʥʘʞʝʥʥʷ ʣʘʥʢʠ ʯʝʨʝʟ ʪʨʠʚʘʣʫ ʪʘ ʥʘʜʤʽʨʥʫ 
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ʩʪʠʤʫʣʷʮʽʶ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʟʫʣʴʪʘʪʘʤ ʜʦʩʣʽʜʞʝʥʴ ʽ ʽʥʰʠʭ 

ʚʯʝʥʠʭ [27, 89]. 

ʈʽʚʝʥʴ ʉʈʇ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʨʘʟʥʽʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʫ 

ʭʚʦʨʠʭ ʧʽʜʛʨʫʧʠ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʍʆɿʃ ʷʢ ʜʦ, ʪʘʢ ʽ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʪʝʨʘʧʽʾ 

(6,04 ʪʘ 5,10 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ) ʙʫʚ ʩʫʪʪʻʚʦ ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (3,65 ʤʛ/ʣ, ʨ < 0,05). ʇʨʦʪʝ, ʚʞʝ ʧʽʩʣʷ ʜʚʦʭ ʤʽʩʷʮʽʚ 

ʣʽʢʫʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ ʪʝʨʘʧʽʾ ʡʦʛʦ ʨʽʚʝʥʴ ʜʦʩʪʦʚʽʨʥʦ 

ʟʥʠʟʠʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (ʨ < 0,05). ɿʚôʷʟʦʢ ʨʽʚʥʷ ʉʈʇ ʟ 

ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʜʽʡ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ 

ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʘʢʪʠʚʥʦ ʚʠʚʯʘʻʪʴʩʷ ʷʢ ʚʽʪʯʠʟʥʷʥʠʤʠ, ʪʘʢ ʽ ʟʘʨʫʙʽʞʥʠʤʠ 

ʚʯʝʥʠʤʠ [67, 93, 174, 186, 219]. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʟʤʝʥʰʝʥʥ ̫ʚʠʨʘʟʥʦʩʪʽ 

ʩʠʩʪʝʤʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʦ, ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ. ʊʦʤʫ ʥʘʜʪʦ 

ʚʘʞʣʠʚʠʤ ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʽʜʙʦʨʫ ʣʽʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʜʦʟʠ ɯɻʂʉ, 

ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ.   

ʋ ʨʘʤʢʘʭ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʢʦʤʧʣʝʢʩʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ ʫ ʜʠʥʘʤʽʮ ̔ʧʽʜ ʯʘʩ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ ʪʘ 

ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ ʩʪʦʩʦʚʥʦ ʟʘʛʦʩʪʨʝʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʭʚʦʨʠʭ ʟ ʽʥʬʝʢʮʽʡʥʠʤ ʟʘʛʦʩʪʨʝʥʥʷʤ ʍʆɿʃ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʧʦʢʨʘʱʝʥʥʷ ʷʢ ʦʢʨʝʤʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʭʚʦʨʦʙʠ 

ʧʦʨ̔ʚʥʷʥʦ ʟ ʚʠʨʘʟʥʽʩʪʶ ʩʠʤʧʪʦʤʽʚ ʥʘ ʧʦʯʘʪʢʫ ʟʘʛʦʩʪʨʝʥʥʷ, ʪʘʢ ʽ ʨʽʚʥʽʚ 

ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ.  

ʈʽʚʝʥʴ ɯɸʊ ʫ ʬʘʟʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ 

ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (47,0 ʪʘ 27,0 % 

ʚ̔ ʜʧʦʚʽʜʥʦ (ʨ < 0,05)). ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʨʽʚʝʥʴ ʽʥʜʝʢʩʫ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʟʠʚʩʷ ʜʦ 

41,0 % (ʨ < 0,05), ʭʦʯʘ ʚʩʝ ʱʝ ʡ ʧʝʨʝʚʠʱʫʚʘʚ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ (ʨ < 0,05). ʆʪʞʝ, ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʧʽʜ ʯʘʩ ʟʘʛʦʩʪʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʘʜʛʝʟʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʦʤʙʦʮʠʪʽʚ 
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ʫ ʙʽʢ ʛʽʧʝʨʘʜʛʝʟʽʾ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʽ ʯʝʨʝʟ ʤʽʩʷʪʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʬʘʟʠ 

ʟʘʛʦʩʪʨʝʥʥʷ ʭʚʦʨʦʙʠ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʧʦʢʘʟʥʠʢʽʚ ʘʛʨʝʛʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʽʟ 

ʟʘʛʦʩʪʨʝʥʥʷʤ ʍʆɿʃ ʨʽʚʝʥʴ ʩʪʫʧʝʥʶ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʙʫʚ ʩʫʪʪ̒ ʚʦ 

ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ < 0,05), ʘ 

ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʬʘʟʠ ʟʘʛʦʩʪʨʝʥʥʷ ʭʚʦʨʦʙʠ ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʪʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ > 0,05), ʭʦʯʘ 

ʚʩʝ ʱʝ ʡ ʥʝ ʜʦʩʷʛ ʩʪʘʪʠʩʪʠʯʥʦ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʨʽʟʥʠʮʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʥʘ ʧʦʯʘʪʢʫ 

ʟʘʛʦʩʪʨʝʥʥʷ (ʨ > 0,05). ʏʘʩ ʪʘ ʰʚʠʜʢʽʩʪʴ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʦʾ ʪʘ ʩʪʫʧʽʥʴ, ʯʘʩ ʽ 

ʰʚʠʜʢʽʩʪʴ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʾ  ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʷʢ ʫ 

ʬʘʟʫ ʟʘʛʦʩʪʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢ ʽ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ ʘʥʽ ʚʽʜ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, 

ʘʥʽ ʤʽʞ ʩʦʙʦʶ ʚʽʜʧʦʚʽʜʥʦ (ʨ > 0,05).  

ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʧʽʜʛʨʫʧʘ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʬʘʟʫ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʟʘ ʢʽʣʴʢʽʩʪʶ ʭʚʦʨʠʭ ʟ ʛʽʧʦ-, ʛʽʧʝʨ- ʪʘ ʥʦʨʤʘʣʴʥʦʶ 

ɸɼʌ- ʽ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʶ ʘʛʨʝʛʘʮʽʡʥʦ  ʁ ʘʢʪʠʚʥʽʩʪʶ ʪʨʦʤʙʦʮʠʪʽʚ 

ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʘʣʘʩʴ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʘ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ï 

ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʧʨʠ ɸɼʌ-ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʘʮʽʾ, ʘʣʝ ʥʝ 

ʚʽʜʨʽʟʥʷʣʘʩʴ ʧʨʠ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʽʡ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ. ʆʪʞʝ, ʧʨʠ 

ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʤʽʥʠ ʫ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʽʡ ʣʘʥʮʽ 

ʛʝʤʦʩʪʘʟʫ ʚ ʙʽʢ ʛʽʧʝʨʘʛʨʝʛʘʮʽʾ ʥʘ ʨʽʚʥʽ ʦʙʦʭ ʬʘʟ ʘʛʨʝʛʘʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ. ʇʨʠ 

ʮɹ ʦʤʫ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʟʚʦʨʦʪʥʦʾ ʬʘʟʠ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʥʘʚʽʪʴ ʯʝʨʝʟ ʤʽʩʷʪʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʬʘʟʠ ʟʘʛʦʩʪʨʝʥʥʷ.  

ʊʘʢʦʞ, ʥʝ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧʦʟʠʪʠʚʥʦʾ ʜʠʥʘʤʽʢʠ ʱʦʜʦ ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢ ʟʦʚʥʽʰʥʴʦʛʦ (ʇɯ, ʇɺ, ʄʅɺ), ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ (ɸʏʊʏ) ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ 

ʢʘʩʢʘʜʫ (ʨ > 0,05). ʈʽʚʥʽ ʚʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢ ʧʨʠ ʽʥʬʝʢʮʽʡʥʦʤʫ 

ʟʘʛʦʩʪʨʝʥʥʽ ʍʆɿʃ, ʪʘʢ ʽ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʩʫʪʪʻʚʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʴ ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʩʚʽʜʯʠʣʠ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʢʘʩʢʘʜʫ ʚ 

ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ (ʨ < 0,05). ʆʪʞʝ, ʥʘʚʽʪʴ 

ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʟʘʛʦʩʪʨʝʥʥʷ ʩʪʘʙʽʣʽʟʘʮʽʷ ʨʽʚʥʽʚ ʢʦʘʛʫʣʷʮʽʡʥʠʭ 
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ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ. ʇʦʨʫʰʝʥʴ ʨʽʚʥʷ ʊʏ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʘʥʽ ʧʽʜ 

ʯʘʩ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ, ʘʥʽ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ (ʨ > 0,05). ɺ 

ʜʠʥʘʤʽʮʽ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʪʘʢʦʞ ʥʝ ʟʤʽʥʠʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ 

(ʨ > 0,05). ʇʨʠʚʝʨʥʫʣʠ ʥʘʰʫ ʫʚʘʛʫ ʽ ʟʤʽʥʠ ʨʽʚʥʷ ʧʨʦʢʦʘʛʫʣʷʮʽʡʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ï ʌɻ, ʷʢʠʡ, ʧʦ ʩʫʤʽʩʥʠʮʪʚʫ ʻ ʛʦʩʪʨʦʬʘʟʥʠʤ ʙʽʣʢʦʤ ʟʘʧʘʣʝʥʥʷ. 

ʁʦʛʦ ʨʽʚʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʫ ʬʘʟʫ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʙʫʚ ʩʫʪʪʻʚʦ 

ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ɸʣʝ ʯʝʨʝʟ 

ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʶ ʟʘʛʦʩʪʨʝʥʥʷ ʭʚʦʨʦʙʠ ʡʦʛʦ ʨʽʚʝʥʴ ʩʫʪʪʻʚʦ ʟʥʠʟʠʚʩʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (ʨ < 0,05), ʪʘ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʘ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ > 0,05).  

ʈʽʚʝʥʴ ʽʥʰʦʛʦ ʛʦʩʪʨʦʬʘʟʥʦʛʦ ʙʽʣʢʫ ï ʉʈʇ, ʫ ʬʘʟʫ ʽʥʬʝʢʮʽʡʥʦʛʦ 

ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (16,60 ʪʘ 3,65 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ (ʨ < 0,05)). ʏʝʨʝʟ ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ ʣʽʢʫʚʘʥʥʷ ʟʘʛʦʩʪʨʝʥʥʷ ʍʆɿʃ ʨʽʚʝʥʴ ʉʈʇ, ʭʦʯʘ ʡ 

ʟʥʠʟʠʚʩʷ ʜʦʩʠʪʴ ʩʫʪʪʻʚʦ (ʜʦ 5,4 ʤʛ/ʣ, ʨ < 0,05), ʧʨʦʪʝ, ʚʩʝ ʱʝ ʟʘʣʠʰʘʚʩʷ 

ʚʠʱʠʤ ʟʘ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʨ < 0,05). ʊʦʤʫ 

ʤʠ ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʡ ʟ ʧʦʩʠʣʝʥʥʷʤ ʩʠʩʪʝʤʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʽʜ ʯʘʩ ʟʘʛʦʩʪʨʝʥʥʷ ʭʚʦʨʦʙʠ. ɺʢʘʟʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʭʚʦʨʽ ʽʟ ʟʘʛʦʩʪʨʝʥʥʷʤ ʍʆɿʃ ʩʢʣʘʜʘʶʪʴ ʦʩʦʙʣʠʚʫ ʢʘʪʝʛʦʨʽʶ ʨʠʟʠʢʫ ʱʦʜʦ 

ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ ʫ ʧʦʜʘʣʴʰʦʤʫ, ʘ ʚʽʜʪʘʢ 

ʧʦʪʨʝʙʫʶʪʴ ʜʝʪʘʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʭʚʦʨʠʭ ʟ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʠʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʩʪʘʟʫ ʟʘʜʣʷ ʚʯʘʩʥʦʾ 

ʧʨʝʚʝʥʪʠʚʥʦʾ ʢʦʨʝʢʮʽʾ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʫʩʽʭ ʦʪʨʠʤʘʥʠʭ ʥʘʤʠ ʜʘʥʠʭ ʥʘʤʠ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ 

ʜʽʘʛʥʦʩʪʠʢʠ ʡ ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʘ ʦʪʨʠʤʫʚʘʥʦ ʾ

ʙʘʟʠʩʥʦ ʾ ʪʝʨʘʧʽʾ. ɸʣʛʦʨʠʪʤ ʚʢʣʶʯʘʻ ʷʢ ʧʝʨʰʦʯʝʨʛʦʚʝ ʚʠʟʥʘʯʝʥʥʷ ʬʘʟʠ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʢʣʽʥʽʯʥʦʾ ʛʨʫʧʠ ʍʆɿʃ, ʪʘʢ ʽ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʉʈʇ ʽ 
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ʦʙʦʚôʷʟʢʦʚʫ ʦʮʽʥʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʪʨʠʤʫʚʘʥʦʾ ʪʝʨʘʧʽʾ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ 

ʭʚʦʨʦʙʠ, ʥʘʚʽʪʴ ʥʘ ʨʽʚʥʽ ʧʝʨʚʠʥʥʦʾ ʣʘʥʢʠ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥʘʤʠ ʘʣʛʦʨʠʪʤ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʢʘʪʝʛʦʨʽʶ ʧʘʮʽʻʥʪʽʚ 

ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʛʨʫʧʫ ʨʠʟʠʢʫ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʚʞʝ 

ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʉʚʦʻʯʘʩʥʘ ʢʦʨʝʢʮʽʷ ʮʠʭ ʧʦʨʫʰʝʥʴ 

ʜʦʟʚʦʣʠʪʴ ʧʦʧʝʨʝʜʠʪʠ ʨʦʟʚʠʪʦʢ ʬʘʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʦʨʫʰʝʥʴ ʫ ʩʠʩʪʝʤʽ 

ʛʝʤʦʩʪʘʟʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʽʥʚʘʣʽʜʥʦʩʪʽ, 

ʧʦʢʨʘʱʠʪʠ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ ʪʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ.  
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ɺʀʉʅʆɺʂʀ 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʥʘʚʝʜʝʥʝ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʝ 

ʥʦʚʝ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ ʧʫʣʴʤʦʥʦʣʦʛʽʾ ï ʨʦʟʨʦʙʣʝʥʠʡ 

ʘʣʛʦʨʠʪʤ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ 

ʡ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʷʞʢʦʩʪʽ 

ʧʝʨʝʙʽʛʫ ʭʚʦʨʦʙʠ, ʚʠʨʘʟʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʦʪʨʠʤʫʚʘʥʦʾ ʪʝʨʘʧʽʾ. 

1. ʋ 68,9 % ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ (ʫ 46,7 % ï ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʽ, ʫ 22,2 % 

ï ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ) ʪʘ ʫ 72,2 % ï ʥʘ ʨʽʚʥʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ 

ʛʝʤʦʩʪʘʟʫ (ʫ 70,0 % ï ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ). 

2. ʇʨʠ ʥʝʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʍʆɿʃ ʫ 47,6 % ʭʚʦʨʠʭ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʽ, ʘ ʫ 19,0 % ï ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ. ʇʨʠ ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʍʆɿʃ ʥʘ ʪʣʽ 

ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʪʝʨʘʧʽʾ ʫ 31,0 % ʭʚʦʨʠʭ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʽ, ʘ ʫ 38,0 % ʭʚʦʨʠʭ ï ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ; ʫ 

ʭʚʦʨʠʭ, ʷʢʽ ʥʝ ʦʪʨʠʤʫʶʪʴ ʪʝʨʘʧʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʷʞʢʦʩʪʽ ʍʆɿʃ, ʫ 57,5 

% ʚʠʧʘʜʢʽʚ ʨʦʟʚʠʚʘʶʪʴʩʷ ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʽ, ʘ ʫ 31,0 % ï ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʽ 

ʧʦʨʫʰʝʥʥʷ (ʨ < 0,05). 

ʇʨʠ ʥʝʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʍʆɿʃ ʫ 76,2 % ʭʚʦʨʠʭ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʷʭʫ 

ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ (ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʇɯ, ʇɺ ʪʘ ʄʅɺ). ʇʨʠ 

ʪʷʞʢʦʤʫ ʧʝʨʝʙʽʛʫ ʍʆɿʃ ʥʘ ʪʣʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ ʪʝʨʘʧʽʾ ʮʽ 

ʧʦʨʫʰʝʥʥʷ ʨʦʟʚʠʚʘʶʪʴʩʷ ʣʠʰʝ ʫ 41,4 % ʚʠʧʘʜʢʽʚ, ʘ ʫ ʭʚʦʨʠʭ, ʷʢʽ ʥʝ 

ʦʪʨʠʤʫʶʪʴ ʪʝʨʘʧʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʷʞʢʦʩʪʽ ʍʆɿʃ ï ʫ 87,5 % ʚʠʧʘʜʢʽʚ. 

ʋ 46,7 % ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʥʘ ʨʽʚʥʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʷʭʫ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ (ʟʘ ʧʦʢʘʟʥʠʢʦʤ ɸʏʊʏ), 

ʷʢʽ ʥʝ ʧʦʚôʷʟʘʥʽ ʘʥʽ ʟ ʪʷʞʢʽʩʪʶ ʭʚʦʨʦʙʠ, ʘʥʽ ʟ ʦʪʨʠʤʫʚʘʥʦʶ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʶ ʪʝʨʘʧʽʻʶ. 
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3. ʋ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʩʠʨʦʚʘʪʢʦʚʠʡ ʨʽʚʝʥʴ ʉʈʇ ʢʦʨʝʣʶʻ ʟ ʨʽʚʥʷʤʠ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʾ, ʪʘʢ ʽ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ 

ʛʝʤʦʩʪʘʟʫ: ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʷʤʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʨʽʚʥʷʤʠ ʉʈʇ ʪʘ 

ɯɸʊ (r = 0,326, (ʨ < 0,05)), ʉʈʇ ʪʘ ʇɯ (r = 0,331 (ʨ < 0,05)), ʘ ʪʘʢʦʞ 

ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʨʽʚʥʝʤ ʉʈʇ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ ʨʽʚʥʷʤʠ 

ʇɺ, ʄʅɺ ʽ ɸʏʊʏ, ʟ ʽʥʰʦʛʦ (r = - 0,338 (ʨ < 0,05), r = - 0,338 (ʨ < 0,05) ʪʘ 

r = - 0,370 (ʨ < 0,05) ʚʽʜʧʦʚʽʜʥʦ). 

4. ɿʘ ʜʘʥʠʤʠ ROC-ʘʥʘʣʽʟʫ ʦʧʪʠʤʘʣʴʥʠʤ ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʱʦʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʩʫʜʠʥʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʠʭ ʧʦʨʫʰʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ ʨʽʚʝʥʴ ɯɸʊ, ʷʢʠʡ ʻ ʙʽʣʴʰ ʟʥʘʯʫʱʠʤ ʩʪʦʩʦʚʥʦ 

ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʠʭ, ʘʥʽʞ ʛʽʧʦʘʛʨʝʛʘʮʽʡʥʠʭ ʟʤʽʥ (Se ï 93,33 % ʪʘ Sp ï 

91,11 % ʧʨʦʪʠ Se ï 47,83 % ʪʘ Sp ï 88,06 % ʚʽʜʧʦʚʽʜʥʦ). ɿʥʘʯʝʥʥʷ ɯɸʊ 

ʧʦʥʘʜ 41,0 % ʚʢʘʟʫʻ ʥʘ ʛʽʧʝʨʘʛʨʝʛʘʮʽʶ, ʥʠʞʯʝ ʟʘ 28,0 % ï ʥʘ 

ʛʽʧʦʘʛʨʝʛʘʮʽʶ. 

ʆʧʪʠʤʘʣʴʥʠʤ ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʫ ʭʚʦʨʠʭ 

ʥʘ ʍʆɿʃ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʨʽʚʝʥʴ ʉʇʈ (Se ï 53,13 

%, Sp ï 77,59 %). ʈʽʚʝʥʴ ʉʈʇ ʧʦʥʘʜ 4,62 ʤʛ/ʣ ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʻʶ. 

5. ɿʘʩʪʦʩʫʚʘʥʥʷ ʭʚʦʨʠʤʠ ʥʘ ʍʆɿʃ ʪʷʞʢʦʛʦ ʧʝʨʝʙʽʛʫ ʜʚʦʢʦʤʧʦʥʝʥʪʥʦʾ 

ʙʘʟʠʩʥʦʾ ʪʝʨʘʧʽʾ (ɯɻʂʉ ʪʘ ɹɸʇɼ ʫ ʜʦʟʘʭ, ʚʽʜʧʦʚʽʜʥʠʭ ʪʷʞʢʦʩʪʽ ʭʚʦʨʦʙʠ) 

ʪʨʠʚʘʣʽʩʪʶ ʜʚʘ ʤʽʩʷʮʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʩʫʜʠʥʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʛʝʤʦʩʪʘʟʫ (ʨʽʚʝʥʴ ɯɸʊ ʜʦʩʷʛʘʻ 32,0 % ʧʨʦʪʠ 38,0 % ʜʦ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ (ʨ < 0,05)), ʘ ʪʘʢʦʞ ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ 

ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʛʝʤʦʩʪʘʟʫ (ʨʽʚʥʽ ʇɯ, ʇɺ, ʄʅɺ ʜʦʩʷʛʘʶʪʴ 103,0 %, 0,97 

ʪʘ 0,96 ʧʨʦʪʠ 107,0 %, 0,96 ʪʘ 0,95 ʚʽʜʧʦʚʽʜʥʦ (ʨ < 0,05)), ʭʦʯʘ ʱʝ ʥʝ ʻ 

ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʡʦʛʦ ʥʦʨʤʘʣʽʟʘʮʽʾ. 

6. ʇʨʠ ʽʥʬʝʢʮʽʡʥʦʤʫ ʟʘʛʦʩʪʨʝʥʥʽ ʍʆɿʃ ʚʽʜʙʫʚʘʶʪʴʩʷ ʛʽʧʝʨʘʛʨʝʛʘʮʽʡʥʽ 

ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ (ʩʪʫʧʽʥʴ ʘʛʨʝʛʘʮʽʾ ʟ ɸɼʌ ʽ ʢʦʣʘʛʝʥʦʤ ï 81,7 

[49,5ï88,6] ʪʘ 73,5 [55,3ï95,1] % ʚʽʜʧʦʚʽʜʥʦ), ʷʢʽ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʥʦʨʤʘʣʽʟʫʶʪʴʩʷ (66,6 [56,5ï80,6] ʪʘ 66,5 [59,4ï83,4] % 
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ʚʽʜʧʦʚʽʜʥʦ) (ʨ < 0,05), ʘ ʪʘʢʦʞ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʽ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʩʪʘʟʫ, 

ʷʢʽ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʟʘʛʦʩʪʨʝʥʥʷ ʥʝ ʥʦʨʤʘʣʽʟʫʶʪʴʩʷ (ʨ > 

0,05). ʆʩʪʘʥʥʻ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ 

ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʧʦʜʘʣʴʰʦʤʫ ʪʘ ʦʙˇʨʫʥʪʦʚʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʭʚʦʨʠʤʠ ʟ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʠʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

7. ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʚʯʝʥʥʷ ʢʣʽʥʽʯʥʦʾ ʩʝʤʽʦʪʠʢʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʨʦʟʚʠʪʢʫ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʨʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʜʽʘʛʥʦʩʪʠʢʠ ʡ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ. ɸʣʛʦʨʠʪʤ 

ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʢʘʪʝʛʦʨʽʾ ʧʘʮʽʻʥʪʽʚ ʟ ʥʘʡʙʽʣʴʰ ʪʘ ʥʘʡʤʝʥʰ ʽʤʦʚʽʨʥʠʤ 

ʨʦʟʚʠʪʢʦʤ ʧʦʨʫʰʝʥʴ ʛʝʤʦʩʪʘʟʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ 

ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ʇʈɸʂʊʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ 

 

1. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʘʛʨʝʛʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʫ 

ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ɯɸʊ. ʇʨʠ ɯɸʊ ʜʦ 28,0 % ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʩʣʽʜ ʢʦʥʩʪʘʪʫʚʘʪʠ 

ʛʽʧʦʘʛʨʝʛʘʮʽʶ, ʧʨʠ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʘ ʚʽʜ 28,0 ʜʦ 40,9 % ï ʥʦʨʤʦʘʛʨʝʛʘʮʽʶ, 

ʧʨʠ ʨʽʚʥʽ 41,0 % ʽ ʚʠʱʝ ï ʛʽʧʝʨʘʛʨʝʛʘʮʽʶ. 

2. ʈʽʚʥʽ ʩʪʫʧʝʥʷ ʪʘ ʰʚʠʜʢʦʩʪʽ ɸɼʌ- ʽ ʢʦʣʘʛʝʥ-ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʥʘʯʝʥʥʷ ɯɸʊ, 

ʚʠʢʦʨʠʩʪʘʚʰʠ ʥʘʩʪʫʧʥʽ ʬʦʨʤʫʣʠ:   

-       ɦ ʦʜʦ ʩʪʫʧʝʥʷ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (%) ʟ ɸɼʌ ʫ ʷʢʦʩʪʽ 

ʽʥʜʫʢʪʦʨʘ ï  

y = 0,0009 * x
 3
 ï 0,0925 * x

2
 + 4,1235 * x ï 7,8882; 

-       ɦ ʦʜʦ ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (%/ʭʚ) ʟ ɸɼʌ ʫ ʷʢʦʩʪʽ 

ʽʥʜʫʢʪʦʨʘ ï y = 0,0179 * x
 2
 + 1,02 * x + 42,7766; 

-       ɦ ʦʜʦ ʩʪʫʧʝʥʷ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (%) ʟ ʢʦʣʘʛʝʥʦʤ ʫ ʷʢʦʩʪʽ 

ʽʥʜʫʢʪʦʨʘ ï y = 0,0008 * x
 3
 ï 0,0897 * x

 2
 + 4,2584 * x ï 14,7559; 

-       ɦ ʦʜʦ ʰʚʠʜʢʦʩʪʽ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ (%/ʭʚ) ʟ ʢʦʣʘʛʝʥʦʤ ʫ 

ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʘ ï y = 0,0006 * x
 3
 ï 0,0446 * x

 2
 + 1,7929 * x + 4,3581; 

ʜʝ y ï ʨʝʟʫʣʴʪʫʶʯʠʡ ʧʦʢʘʟʥʠʢ ʽʥʜʫʢʦʚʘʥʦʾ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ; x ï 

ʧʨʝʜʠʢʪʦʨʥʘ ʟʤʽʥʥʘ (ɯɸʊ). 

3. ʋ ʭʚʦʨʦʛʦ ʥʘ ʍʆɿʃ ʧʨʠ ʨʽʚʥʽ ʉʈʇ, ʚʠʱʦʤʫ ʟʘ 4,62 ʤʛ/ʣ, ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ 

ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʢʠ ʛʝʤʦʩʪʘʟʫ (ʇɯ, ʇɺ, ʄʅɺ, ɸʏʊʏ) 

ʟʘʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʥʘʷʚʥʦʩʪʽ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ. 
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ɺɯɼʆʄʆʉʊɯ ʇʈʆ ɸʇʈʆɹɸʎɯʖ ʈɽɿʋʃʔʊɸʊɯɺ ɼʀʉɽʈʊɸʎɯɰ 
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ü ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ 
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2015 ʨ., ʫʩʥʘ ʜʦʧʦʚʽʜʴ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʽ ʜʚʦʻ ʪʝʟ ʫ ʟʙʽʨʥʠʢʫ ʢʦʥʬʝʨʝʥʮʽʾ; 

ü ʥʘ XV ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ çʅʦʚʠʥʠ ʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠè, ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, 16 ʢʚʽʪʥʷ 2015 ʨ., 

ʫʩʥʘ ʜʦʧʦʚʽʜʴ; 

ü ʥʘ 24-ʤʫ ʱʦʨʽʯʥʦʤʫ ʢʦʥʛʨʝʩʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʈʝʩʧʽʨʘʪʦʨʥʦʛʦ ʊʦʚʘʨʠʩʪʚʘ 

(European Respiratory Society), ʤ. ʄʶʥʭʝʥ, 6 ï 10 ʚʝʨʝʩʥʷ 2014 ʨ., ʫʩʥʘ 

ʜʦʧʦʚʽʜʴ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʽ ʪʝʟʠ ʫ ʟʙʽʨʥʠʢʫ ʢʦʥʬʝʨʝʥʮʽʾ. ɸʚʪʦʨʦʤ 

ʦʪʨʠʤʘʥʦ ʟʦʣʦʪʠʡ ʛʨʘʥʪ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʫʯʘʩʪʽ ʫ ʨʦʙʦʪʽ ʍʍɯV ʂʦʥʛʨʝʩʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʈʝʩʧʽʨʘʪʦʨʥʦʛʦ ʊʦʚʘʨʠʩʪʚʘ. 

ü ʥʘ 25-ʤʫ ʱʦʨʽʯʥʦʤʫ ʢʦʥʛʨʝʩʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʈʝʩʧʽʨʘʪʦʨʥʦʛʦ ʊʦʚʘʨʠʩʪʚʘ 

(European Respiratory Society), ʤ. ɸʤʩʪʝʨʜʘʤ, 26 ï 30 ʚʝʨʝʩʥʷ 2015 ʨ., 

ʦʧʫʙʣʽʢʦʚʘʥʽ ʪʝʟʠ ʫ ʟʙʽʨʥʠʢʫ ʢʦʥʬʝʨʝʥʮʽʾ.  
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