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ɸʅʆʊɸʎɯʗ 

ʉʪʨʝʣʴʮʦʚ ɺ.ʆ. ɻʝʦʣʦʛʽʷ ʧʦʢʣʘʜʽʚ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʽʚ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ï ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 04.00.11 ï ʛʝʦʣʦʛʽʷ ʤʝʪʘʣʝʚʠʭ ʽ ʥʝʤʝʪʘʣʝʚʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘ-

ʣʠʥ.ï ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çɯʥʩʪʠʪʫʪ ʛʝʦʭʽʤʽʾ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʅʘ-

ʮʽʦʥʘʣʴʥʦʾ ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʘʾʥʠè, ʂʠʾʚ, 2020. 

ʈʠʙʝʢʽʪʦʚ ̔ʤʝʪʘʩʦʤʘʪʠʪʠ ï ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʨʽʟʥʦʚʠʜ ʟʘʣʽʟʦʨʫʜʥʠʭ 

ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ, ɻʘʥʥʽʚʩʴʢʦʛʦ, ɾʦʚʪʦʨʽʯʝʥʩʢɹʦʛʦ, 

ɸʨʪʝʤʽʚʩʢɹʦʛʦ, ʇʝʪʨʽʚʩʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʦʜʦʚʠʱ ʂʨʠʚʙʘʩʫ. ɺʦʥʠ 

ʩʢʣʘʜʘʶʪʴ 91% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʙʽʜʥʠʭ ʤʘʛ-

ʥʝʪʠʪʦʚʠʭ ʨʫʜ. ʄʝʪʘʩʦʤʘʪʠʪʠ ʽʥʰʠʭ ʨʽʟʥʦʚʠʜʽʚ ʟʥʘʯʥʦ ʧʦʩʪʫʧʘʶʪʴʩʷ ʾʤ ʟʘ 

ʧʦʠhʨʝʥʥʷʤ: ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʝʛʽʨʠʥʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʚ̔ 8%, ʘʣʴʙʽʪʦʚʠʭ ï 1%. 

ʇʨʦʜʫʢʪʠʚʥʘ ʪʦʚʱʘ ʥʘʡʙʽʣʴʰ ʧʨʝʜʩʪʘʚʥʠʮʴʢʦʛʦ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʥʘ 40% ʩʢʣʘʜʝʥʘ ʨʠʙʝʢʽʪʦʚʠʤʠ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ. 

ɿʨʦʩʪʘʥʥʷ ʚʠʤʦʛ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦ ʷʢʦʩʪʽ ʟʘʣʽʟʦʨʫʜʥʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʫ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʛʣʠʙʣʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʦʚʠ ʨʫ-

ʜʥʠʭ ʧʦʢʣʘʜʽʚ, ʷʢʦʩʪʽ ʨʫʜ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʟ ʤʝʪʦʶ ʦʧ-

ʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʚʠʜʦʙʫʪʢʫ, ʨʫʜʦʧʽʜʛʦʪʦʚʢʠ ʪʘ ʟʙʘʛʘʯʝʥʥʷ. ɺʠʨʽʰʝʥʥʷ 

ʮʠʭ ʟʘʜʘʯ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʥʘʯʥʦʤʫ ʦʙô̒ ʤʽ ʛʝʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ, ʥʘʛʨʦʤʘʜʞʝʥʠʭ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 20-30 ʨʦʢʽʚ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʨʦʟʚʽʜʢʠ ʨʦʜʦʚʠʱ. 

ɺ ʜʠʩʝʨʪʘʮʽʾ ʫʟʘʛʘʣʴʥʝʥʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʨʘʥʽʰʝ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʟ 256 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʨʦʙʽʪ ʽ 32 ʬʦʥʜʦʚʠʭ ʜʞʝʨʝʣ. ʆʩʥʦʚʦʶ ʨʦʙʦʪʠ ʻ ʜʘʥʽ ʚʣʘʩʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʝʭʥʦʛʝʥʥʠʭ ʚʽʜʩʣʦʥʝʥʴ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʚʩʝʙʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʤʘʪʝʨʽʘʣʫ 247 ʧʨʦʙ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʽ ʾʭ ʨʽʟ-

ʥʦʶ ʤʽʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʨʽʟʥʦʚʠʜʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʢʣʘʩʠʯʥʽ ʪʘ ʩʫ-

ʯʘʩʥʽ ʤʝʪʦʜʠ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʃʦʢʘʣʽʟʘʮʽʷ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ ʜʣʷ ʛʝʦʣʦʛʽ-

ʯʥʠʭ ʦʙô̒ ʢʪʽʚ ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ. ɺ ʤʝʞʘʭ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʙʫʣʦ ʢʽʣʴʢʽ-
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ʩʥʦ ʚʠʟʥʘʯʝʥʝ ʧʦʰʠʨʝʥʥʷ ʥʘʪʨʽʻʚʠʭ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʠʙʝʢʽʪʦʚʠʭ) ʤʝʪʘʩʦʤʘʪʠ-

ʪʽʚ ʯʦʪʠʨʥʘʜʮʷʪʠ ʨʦʜʦʚʠʱ. ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʘʥʽ ʧʦʧʝ-

ʨʝʜʥʽʭ ʜʦʩʣʽʜʥʠʢʽʚ (ʗ.ʄ.ɹʝʣʻʚʮʝʚ, ʄ.ʇ.ʉʝʤʝʥʝʥʢʦ, ʄ.ʆ.ɭʣʽʩʝʻʚ, 

ɭ.ʂ.ʃʘʟʘʨʝʥʢʦ, ɺ.ɼ.ɭʚʪʻʭʦʚ) ʧʨʦ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʥʘʪʨʽʻʚʠʭ 

ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱʘʭ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʪʘ ɻʘʥʥʽʚʩʴʢʦʛʦ ʨʦ-

ʜʦʚʠʱ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʾʭ ʣʦʢʘʣʽʟʘʮʽʻʶ ʚ ʜʽʣʷʥʮʽ ʧʝʨʝʪʠʥʫ ʂʨʠʚʦʨʽʟʴʢʦ-

ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʪʘ ɼʝʚʣʘʜʽʚʩʴʢʦʛʦ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ. ɼʣʷ ʽʥʰʠʭ ʨʦʜʦʚʠʱ 

ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʝ ʧʨʦʩʪʦʨʦʚʝ ʪʷʞʽʥʥʷ ʪʽʣ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʜʦ ʨʦ-

ʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ. 

ʃʦʢʘʣʽʟʘʮʽ ̫ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʨʦʟʨʽʟʽ ʟʘʣʽʟʦʨʫʜʥʦʾ ʩʘʢʩʘʛʘʥ-

ʩʴʢʦʾ ʩʚʽʪʠ ʜʦʩʣʽʜʞʝʥʘ ʥʘ ʧʨʠʢʣʘʜʽ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. ʆʜʝʨʞʘʥʽ ʨʝ-

ʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʠʣʠ ʧʽʜʪʚʝʨʜʠʪʠ ʡ ʫʪʦʯʥʠʪʠ ʜʘʥʽ ɺ.ɼ.ɭʚʪʻʭʦʚʘ ʧʨʦ ʤʘʢʩʠʤʘ-

ʣʴʥʝ ʧʦʰʠʨʝʥʥʷ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʧôʷʪʦʤʫ ʪʘ ʰʦʩʪʦʤʫ ʟʘʣʽʟʠʩʪʠʭ 

ʛʦʨʠʟʦʥʪʘʭ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʫ ʟʘʣʽʟʦʨʫʜʥʫ ʪʦʚʱʫ ʨʦʜʦʚʠʱʘ. ɼʘʥʽ, 

ʦʜʝʨʞʘʥʽ ʜʣʷ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʜʦʚʠʱ ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʽ 

ʤʝʪʘʩʦʤʘʪʠʯʥʽ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥ-

ʪʽʚ, ʩʢʣʘʜʝʥʠʭ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʦʟʘʣʽʟʠʩʪʠʤʠ ʤʘʛʥʝʪʠʪʦʚʠʤʠ ʢʚʘʨʮʠʪʘʤʠ. 

ɿʘ ʜʘʥʠʤʠ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ, 

ʷʢʠʡ ʻ ʛʦʣʦʚʥʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʟʤʽʥ ʟʘʟʥʘʣʠ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʽ 

ʢʚʘʨʮʠʪʠ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʛʦʨʠʟʦʥʪʫ. ɺ ʥʘʧʨʷʤʢʫ ʚʝʨʩʪʚ ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʽʚ (ʧʨʦʤʽʞʥʽ ʯʘʩʪʠʥʠ) ʜʦ ʚʝʨʩʪʚ ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ, ʤʘʛʥʝʪʠʪ-

ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ (ʧʝʨʠʬʝʨʽʡʥʽ ʯʘʩʪʠʥʠ ʣʝʞʘʯʦʛʦ ʪʘ ʚʠʩʷʯʦʛʦ ʙʦʢʽʚ 

ʛʦʨʠʟʦʥʪʫ) ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʟʤʽʥ ʧʦʤʽʪʥʦ ʟʤʝʥʰʫʚʘʣʘʩʴ. 

ʍʘʨʘʢʪʝʨʥʘ ʨʠʩʘ ʪʽʣ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ï ʾʭ ʟʦʥʘʣʴʥʘ ʙʫʜʦʚʘ. ɺ 

ʨʦʟʨʽʟʘʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʟ ʧʦʚʥʽʩʪʶ ʧʨʦʷʚʣʝʥʦʶ ʟʦʥʘʣʴʥʽʩʪʶ ʟʦʥʘ ʨʠʙʝ-

ʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʟʘʡʤʘʻ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ ʤʽʞ ʪʠʣʦʚʦʶ ʟʦʥʦʶ ʝʛʽ-

ʨʠʥʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ (ʝʛʽʨʠʥʽʪʽʚ) ʽ ʧʝʨʝʜʦʚʦʶ ʟʦʥʦʶ ʦʢʚʘʨʮʫʚʘʥʥʷ ʚʠʭʽʜ-

ʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. ʋ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʝʛʽʨʠʥʽʪ̔ʚ ʟʦʥʘ ʨʠʙʝʢʽʪʦʚʠʭ 



4 

 

ʤʝʪʘʩʦʤʘʪʠʪʚ̔ ʟʘʡʤʘʻ ʪʠʣʦʚʝ ʧʦʣʦʞʝʥʥʷ. ɺ ʾʾ ʙʫʜʦʚʽ ʚʠʜʽʣʷʶʪʴʩʷ ʪʨʠ ʧʽʜʟʦ-

ʥʠ: ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ (ʚʤʽʩʪ ʨʠʙʝʢʽʪʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 

ʤʘʩ.%), ʨʠʙʝʢʪ̔-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ (10-30 ʤʘʩ.%), ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ 

ʤʝʪʘʩʦʤʘʪʠʪ̔ʚ (ʨʠʙʝʢʽʪʠʪ̔ʚ), ʚʤʽʩʪ ʨʠʙʝʢʽʪʫ ʚ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ ʢʽʣʴʢʽʩʪʴ ʤʘʛ-

ʥʝʪʠʪʫ. 

ʄʦʨʬʦʣʦʛʽʷ ʪʘ ʟʦʥʘʣʴʥʽʩʪʴ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʜʽʣʷʥʦʢ ʟ ʨʽ-

ʟʥʦʶ ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ 

ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. ɺ ʮʝʥʪʨʘʣʴʥʠʭ ʾʾ ʯʘʩʪʠʥʘʭ ʧʦʪʫʞʥʽʩʪʴ ʤʝʪʘʩʦʤʘ-

ʪʠʯʥʠʭ ʪʽʣ ʜʦʩʷʛʘʻ 150 ʤ (ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʙʣʠʟʴʢʦ 50 ʤ). ʊʨʠ ʧʽʜʟʦʥʠ ʨʠ-

ʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʪʘʢʦʞ ʪʫʪ ʧʨʦʷʚʣʝʥʽ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ. ɿʘ ʫʤʦʚʠ ʩʯ̔-

ʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʧʽʜʚʽʜʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʪʨʽʱʠʥ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʘʢʪʽʚ 

ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ ʟ ʚʤʽʩʥʠʤʠ ʪʨʝʪʽʤ-ʧô̫ ʪʠʤ ʽ ʩʴʦʤʠʤ ʩʣʘʥʮʝʚʠʤʠ ʛʦʨʠʟʦʥ-

ʪʘʤʠ ʤʝʪʘʩʦʤʘʪʠʯʥʽ ʪʽʣʘ ʬʦʨʤʫʚʘʣʠʩʴ ʟʘ ʨʘʭʫʥʦʢ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʽʚ ʨʟ̔-

ʥʦʛʦ ʩʢʣʘʜʫ ï ʚʽʜ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʯʝʨʝʟ ʤʘʛʥʝʪʠʪʦʚʽ ʪʘ ʢʫʤʽʥʛ-

ʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ ʜʦ ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ. ʇʦʪʫʞʥʽʩʪʴ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ 

ʪʽʣ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ʟ ʥʘʙʣʠʞʝʥʥʷʤ ʚʽʜ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥ (100-150 ʤ) 

ʜʦ ʧʝʨʠʬʝʨʽʾ (5-7 ʤ) ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱ.̔ ɿʤʝʥʰʫʻʪʴʩʷ ʪʘʢʦʞ ʧʦʪʫʞʥʽʩʪʴ 

ʧʽʜʟʦʥ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɿ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʢʦʥʪʘʢʪʫ ʟʽ ʩʣʘʥʮʝʚʠʤʠ 

ʛʦʨʠʟʦʥʪʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ çʨʦʟʤʠʚʘʥʥʷè ʢʦʥʪʘʢʪʽʚ ʧʽʜʟʦʥ ʜʦ ʧʦʚʥʦʛʦ ʾʭ 

ʟʥʠʢʥʝʥʥʷ. ɿʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ, ʧʦʪʫʞʥʦʩʪʽ ʤʝʪʘʩʦʤʘʪʠʯ-

ʥʠʭ ʧʽʜʟʦʥ ʚʽʜ ʩʢʣʘʜʫ ʚʠʭʽʜʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʯʽʪʢʦ ʧʨʦʷʚʣʝʥʘ ʪʘʢʦʞ ʫ 

ʪʽʣʘʭ ʢʨʫʧʥʦʫʣʘʤʢʦʚʠʭ ʙʨʝʢʯʽʡ, ʷʢʽ ʙʫʣʠ ʢʘʥʘʣʘʤʠ ʬʽʣʴʪʨʘʮʽʾ ʤʝʪʘʩʦʤʘʪʠʟʫ-

ʶʯʠʭ ʨʦʟʯʠʥʽʚ. ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʦʙʣʷʤʽʚʦʢ ʭʘʨʘʢ-

ʪʝʨʥʘ ʜʣʷ ʛʣʠʙ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʧʨʦʤʽʞʥʘ ï ʜʣʷ ʛʣʠʙ 

ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʤʽʥʽʤʘʣʴʥʘ ï ʜʣʷ ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʽ ʤʘʛʥʝ-

ʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. ɻʣʠʙʠ ʩʣʘʥʮʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʟʥʘʚʘʣʠ ʨʠ-

ʙʝʢʽʪʠʟʘʮʽʾ. 
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʣʦʢʘʣʽʟʘʮʽʾ, ʤʦʨʬʦʣʦʛʽʾ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝ-

ʪʘʩʦʤʘʪʠʪʽʚ, ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʧʦʜʽʙʥʽʩʪ ɹ ʙʫʜʦʚʠ ʪʘ ʩʢʣʘʜʫ ʚ ʤʝʞʘʭ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʧʽʜʟʦʥ. 

ɺʤʽʩʪ ʤʘʛʥʝʪʠʪʫ ʚʽʜ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʜʦ ʨʠʙʝʢʽʪʠʪʽʚ 

ʯʝʨʝʟ ʯʘʩʪʢʦʚʝ ʟʘʤʽʱʝʥʥʷ ʨʠʙʝʢʽʪʦʤ ʟʘʢʦʥʦʤʽʨʥʦ ʟʤʝʥʰʫʻʪʴʩʷ: ʚ ʘʙʩʦʣʶʪʥʦ-

ʤʫ ʚʠʤʽʨʽ ʤʘʡʞʝ ʥʘ 10 ʤʘʩ.%. ʑʝ ʙʽʣʴʰ ʟʥʘʯʥʠʤ ʻ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʢʚʘʨʮʫ ï 

(ʚʽʜ 43,33 ʜʦ 3,16 ʤʘʩ.%) ʪʘ ʛʝʤʘʪʠʪʫ (ʚʽʜ 3,89 ʜʦ 0,78 ʤʘʩ.%). ʂʫʤʽʥʛʪʦʥʽʪ 

ʧʩʝʚʜʦʤʦʨʬʥʦ ʟʘʤʽʱʫʚʘʚʩʷ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʦʤ. ʂʽʣʴʢʽʩʪʴ ʥʦʚʦʫʪʚʦʨʝʥʦʛʦ ʨʠ-

ʙʝʢʽʪʫ ʟ ʥʘʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʝʪʘʩʦʤʘʪʦʟʫ ʟʥʘʯʥʦ ʟʨʦʩʪʘʣʘ ï ʜʦ ʧʦʥʘʜ 

60 ʤʘʩ.% ʫ ʩʢʣʘʜʽ ʨʠʙʝʢʽʪʠʪʽʚ. ʉʢʣʘʜ ʦʩʪʘʥʥʽʭ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʙʽʤʽʥʝʨʘʣʴʥʦ-

ʛʦ (ʤʘʛʥʝʪʠʪ+ʨʠʙʝʢʽʪ). 

ɿʤʽʥʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʧʦ ʧʽʜʟʦʥʘʭ ʪʽʩʥʦ 

ʧʦʚô̫ ʟʘʥʽ ʟ ʚʘʨʽʘʪʠʚʥʽʩʪʶ ʾʭ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ. ʏʝʨʝʟ ʤʝʪʘʩʦʤʘʪʠʯʥʫ ʫʩʘʜ-

ʢʫ, ʧʦʚôʷʟʘʥʫ ʟ ʯʘʩʪʢʦʚʠʤ ʚʠʥʝʩʝʥʥʷʤ ʢʨʝʤʥʝʟʝʤʫ ʣʫʞʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʚʤʽʩʪ 

Feʟʘʛ. ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʨʦʩʪʘʚ ʟ 39,11 ʜʦ 40,24 ʤʘʩ.%. ɺʤʽʩʪ Feʤʘʛʥ. ʧʦʤʽʪʥʦ ʟʤʝʥ-

ʰʫʚʘʚʩʷ ʯʝʨʝʟ ʥʘʨʦʩʪʘʶʯʝ ʟʘʤʽʱʝʥʥʷ ʤʘʛʥʝʪʠʪʫ ʨʠʙʝʢʽʪʦʤ. ɿʘ ʜʘʥʠʤʠ ʧʦʚ-

ʥʠʭ ʩʠʣʽʢʘʪʥʠʭ ʭʽʤʽʯʥʠʭ ʘʥʘʣʽʟʽʚ, ʚʽʜ ʪʠʣʦʚʠʭ ʜʦ ʧʝʨʝʜʦʚʠʭ ʧʽʜʟʦʥ ʪʽʣ ʨʠʙʝ-

ʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪ̔ʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ SiO2, 

Al 2O3, FeO ʪʘ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʙʽʣʴʰʦʩʪʽ ʜʨʫʛʦʨʷʜʥʠʭ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

(Na2ʆ, TiO2, MgO K2O, P2O5, S, H2O
+
) ʯʝʨʝʟ ʾʭ ʩʣʘʙʢʫ ʨʫʭʦʤʽʩʪʴ ʽ ʧʨʠʥʝʩʝʥʥʷ 

ʣʫʞʥʠʤʠ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʤʠ ʨʦʟʯʠʥʘʤʠ. 

ʈʠʙʝʢʽʪʠʟʘʮʽʷ ʩʧʨʠʯʠʥʠʣʘ ʟʥʘʯʥʽ ʟʤʽʥʠ ʨʦʟʤʽʨʫ, ʤʦʨʬʦʣʦʛʽʾ, ʘʥʘʪʦʤʽʾ 

ʽʥʜʠʚʽʜʽʚ  ̔ʘʛʨʝʛʘʪʽʚ ʨʫʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʽ ʜʨʫʛʦʨʷʜʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʾʭ ʧʨʦʩʪʦ-

ʨʦʚʠʭ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ. 

ɻʦʣʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʛʥʝʪʠʪʫ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʪʴ ʨʫʜ,ï ʧʘʨʘ-

ʤʝʪʨʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ, ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʘʥʘʪʦʤʽʾ ʡʦʛʦ ʽʥʜʠʚʽʜʽʚ ʽ ʘʛ-

ʨʝʛʘʪʽʚ. ʏʘʩʪʢʦʚʝ ʟʘʤʽʱʝʥʥʷ ʨʠʙʝʢʽʪʦʤ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʟʨʦʩʪʘʥʥʤ̫ ʨʦʟ-

ʤʽʨʫ ʚʠʜʽʣʝʥʴ ʤʘʛʥʝʪʠʪʫ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜ 0,065-0,075 ʜʦ 0,085-0,090 ʤʤ). 
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ɿʨʦʩʪʘʣʘ ʪʘʢʦʞ ʢʨʠʩʪʘʣʦʛʨʘʬʽʯʥʘ ʜʦʩʢʦʥʘʣʩ̔ʪɹ ʡʦʛʦ ʽʥʜʠʚʽʜʽʚ, ʩʫʪʪʻʚʦ ʟʤʝʥ-

ʰʫʚʘʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʠʭ ʚʢʣʶʯʝʥʴ ʽʥʰʠʭ ʤʽʥʝʨʘʣʽʚ, ʧʝʨʝʚʘʞʥʦ, ʢʚʘʨʮʫ. 

ʈʠʙʝʢʽʪ ï ʛʦʣʦʚʥʠʡ ʥʝʨʫʜʥʠʡ ʤʽʥʝʨʘʣ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ï ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ ʜʚʦʤʘ ʨʽʟʥʦʚʠʜʘʤʠ: 1) ʚʣʘʩʥʝ ʤʝʪʘʩʦʤʘʪʠʯʥʠʤ, ʷʢʠʡ ʫʪʚʦʨʠʚʩʷ 

ʰʣʷʭʦʤ ʟʘʤʽʱʝʥʥʷ ʤʽʥʝʨʘʣʽʚ ʙʝʟʩʠʣʽʢʘʪʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ (ʢʚʘʨʮʫ, 

ʤʘʛʥʝʪʠʪʫ, ʛʝʤʘʪʠʪʫ); 2) ʧʩʝʚʜʦʤʦʨʬʥʠʤ ï ʧʨʦʜʫʢʪʦʤ ʟʘʤʽʱʝʥʥʷ ʢʫʤʽʥʛ-

ʪʦʥʽʪʫ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʦʤ. ʇʝʨʰʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʚʘʨʽʘʪʠʚʥʽʩʪʶ 

ʤʦʨʬʦʣʦʛʽʾ ʢʨʠʩʪʘʣʽʚ (ʢʦʨʦʪʢʦʩʪʦʚʧʯʘʩʪʽ, ʛʦʣʯʘʩʪʽ, ʚʦʣʦʢʥʠʩʪʽ). ʇʨʠ ʫʪʚʦ-

ʨʝʥʥʽ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ ʟʙʝʨʽʛʘʣʠʩʴ ʪʘʙʣʠʪʯʘʩʪʘ ʬʦʨʤʘ ʧʝʨʚʠʥʥʠʭ ʢʨʠʩʪʘʣʽʚ 

ʢʫʤʽʥʛʪʦʥʽʪʫ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʛʽʜʥʦ ʟ ʰʘʨʫʚʘʪʽʩʪʶ ʚʠʭʽʜʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨ-

ʮʠʪʽʚ. ɿʘ ʜʘʥʠʤʠ ʤʽʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʩʢʣʘʜ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʨʠʙʝʢʽʪʫ 

ʙʣʠʟʴʢʠʡ ʜʦ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʛʦ; ʜʣʷ ʢʨʠʩʪʘʣʽʚ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ ʭʘʨʘʢʪʝʨʥʠʡ 

ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ Al 2O3, MnO, MgO, CaO. 

ʂʚʘʨʮ ï ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʤʽʥʝʨʘʣ ʚʠʭʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨ-

ʮʠʪʽʚ ï ʧ̔ ʜ ʚʧʣʠʚʦʤ ʚʫʛʣʝʢʠʩʣʦ-ʥʘʪʨʽʻʚʠʭ ʨʦʟʯʠʥʽʚ ʟʘʟʥʘʚʘʚ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʨʦʟʯʠʥʝʥʥʷ. ʏʘʩʪʠʥʘ ʢʨʝʤʥʝʟʝʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʨʠʙʝʢʽʪʫ, 

ʯʘʩʪʠʥʘ ʚ ʩʢʣʘʜʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʨʦʟʯʠʥʽʚ çʚʽʜʛʘʥʷʣʘʩʴè ʟʘ ʤʝʞʽ ʟʦʥ ʨʠ-

ʙʝʢʽʪʠʟʘʮʽʾ, ʜʝ ʣʦʢʘʣʴʥʦ ʬʦʨʤʫʚʘʣʠʩʴ ʦʨʝʦʣʴʥʽ ʟʦʥʠ ʦʢʚʘʨʮʫʚʘʥʥʷ ʧʝʨʚʠʥʥʠʭ 

ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. ɸʢʪʠʚʥʝ ʨʦʟʯʠʥʝʥʥʷ ʢʚʘʨʮʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʡʦʛʦ 

ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʻʶ. ʅʘʩʣʽʜʢʦʤ ʙʫʣʦ ʩʧʨʦʱʝʥʥʷ ʬʦʨʤʠ ʽʥʜʠʚʽʜʽʚ ʢʚʘʨʮʫ, ʟʨʦ-

ʩʪʘʥʥʷ ʾʭ ʨʦʟʤʽʨʫ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜ 0,0604 ʫ ʥʝʟʤʽʥʝʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨ-

ʮʠʪʘʭ ʜʦ 0,1025 ʤʤ ʫ ʨʠʙʝʢʽʪʠʪʘʭ). 

ɺ ʩʢʣʘʜʽ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʧʨʠʩʫʪʥʽ ʙʣʠʟʴʢʦ 50 ʜʨʫʛʦʨʷʜʥʠʭ 

ʤʽʥʝʨʘʣʽʚ ï ʨʝʣʽʢʪʦʚʠʭ (ʢʫʤʽʥʛʪʦʥʽʪ, ʛʝʤʘʪʠʪ, ʙʽʦʪʠʪ, ʭʣʦʨʠʪ ʪʘ ʽʥ.) ʪʘ ʫʪʚʦʨʝ-

ʥʠʭ ʥʘ ʧʨʦʛʨʝʩʠʚʥʽʡ ʽ ʨʝʛʨʝʩʠʚʥʽʡ ʩʪʘʜʽʷʭ ʥʘʪʨʽʻʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ (ʝʛʽʨʠʥ, 

ʪʝʪʨʘʬʝʨʠʙʽʦʪʠʪ, ʩʝʣʘʜʦʥʽʪ, ʤʽʥʝʩʦʪʘʾʪ, ʢʘʣʴʮʠʪ, ʜʦʣʦʤʽʪ, ʘʧʘʪʠʪ, ʧʽʨʠʪ, ʧʽʨʦ-

ʪʠʥ ʪʘ ʽʥ.). ɰʭ ʚʤʽʩʪ ʥʝʟʥʘʯʥʠʡ, ʢʽʣʴʢʽʩʪʴ ʢʦʞʥʦʛʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 1 ʤʘʩ.%. 

ɺʠʢʣʶʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʛʝʤʘʪʠʪ, ʢʽʣʴʢʽʩʪʴ ʷʢʦʛʦ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʧʝʨʝʚʠ-

ʱʫʻ 10 ʤʘʩ.%. ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʜʨʫʛʦʨʷʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 5 ʤʘʩ.%. 
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ʇʨʠʢʣʘʜʥʠʤ ʘʩʧʝʢʪʦʤ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʧʣʠʚʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʥʘ ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ ʙʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʨʫʜ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʚʠʜʽʣʝʥʽ ʧʽʜʟʦʥʠ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɻʦʣʦʚʥʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʘʨʘʤʝʪʨ, ʟʘ ʷʢʠʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ ʨʫʜ,ï ʧʦʢʘʟʥʠʢ 

ʚʤʩ̔ʪʫ ʟʘʣʽʟʘ ʚ ʩʢʣʘʜʽ ʢʦʥʮʝʥʪʨʘʪʫ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʟʥʘʯʝʥʥ ̫ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʚʠʭʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. ʉʧʨʠʯʠʥʝʥʝ ʨʠʙʝʢʽʪʠʟʘʮʽʻʶ 

ʯʘʩʪʢʦʚʝ ʟʘʤʽʱʝʥʥʷ ʤʘʛʥʝʪʠʪʫ ʨʠʙʝʢʽʪʦʤ, ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʤʘʛʥʝʪʠʪʫ ʦʙʫ-

ʤʦʚʠʣʦ ʟʘʢʦʥʦʤʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʚʠʭʦʜʫ ʢʦʥʮʝʥʪʨʘʪʫ. ʇʦʢʘʟʥʠʢ ʚʠʣʫʯʝʥʥʷ 

ʟʘʣʽʟʘ ʜʦ ʩʢʣʘʜʫ ʢʦʥʮʝʥʪʨʘʪʫ, ʷʢ ʽ ʚʠʭʦʜʫ ʢʦʥʮʝʥʪʨʘʪʫ, ʧʦʤʽʪʥʦ ʟʤʝʥʰʫʻʪʴʩʷ 

ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʫ ʟʚô̫ ʟʢʫ ʟ ʧʝʨʝʚʝʜʝʥʥʷʤ ʟʘʣʽʟʘ ʟ 

ʤʽʥʝʨʘʣʴʥʦʾ ʬʦʨʤʠ, ʷʢʘ ʟʘʣʫʯʘʻʪʴʩʷ ʜʦ ʢʦʥʮʝʥʪʨʘʪʫ (ʤʘʛʥʝʪʠʪ), ʫ ʪʘʢʫ, ʱʦ 

ʚʪʨʘʯʘʻʪʴʩʷ ʚ ʭʚʦʩʪʘʭ ʯʝʨʝʟ ʥʠʟʴʢʫ ʤʘʛʥʽʪʥʫ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ (ʨʠʙʝʢʽʪ). 

ɺʪʨʘʪʠ ʟʘʣʽʟʘ ʧʨʠ ʟʙʘʛʘʯʝʥʥʽ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʽ ʾʭ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ 

ʨʽʟʥʦʚʠʜʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʚʘ ʧʦʢʘʟʥʠʢʠ ï ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʟʘʣʽʟʘ ʚ ʩʢʣʘʜʽ 

ʭʚʦʩʪʽʚ ʽ ʚʤʽʩʪ ʫ ʭʚʦʩʪʘʭ ʟʘʣʽʟʘ, ʷʢʝ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʤʘʛʥʝʪʠʪʫ. ɿʥʘʯʝʥʥʷ 

ʧʝʨʰʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʦʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ 

ʧʦʤʽʪʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɻʦʣʦʚʥʘ ʧʨʠʯʠʥʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʫ ʭʚʦʩʪʘʭ ʟʙʘʛʘ-

ʯʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʢʽʣʴʢʽʩʥʦ ʧʝʨʝʚʘʞʘʻ ʢʚʘʨʮ (ʡʦʛʦ 

ʚʤʽʩʪ ʫ ʩʢʣʘʜʽ ʭʚʦʩʪʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 60 ʜʦ 80 ʤʘʩ.%), ʘ ʚ ʭʚʦʩʪʘʭ, ʦʪʨʠʤʘ-

ʥʠʭ ʧʨʠ ʟʙʘʛʘʯʝʥʥʽ ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʛʦʣʦʚʥʠʤ ʤʽʥʝʨʘ-

ʣʦʤ ʻ ʨʠʙʝʢʽʪ (ʚʤʽʩʪ ʟʘʣʽʟʘ ʚ ʩʢʣʘʜʽ ʷʢʦʛʦ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 30-40 ʤʘʩ.%). 

ɺʤʽʩʪ ʫ ʭʚʦʩʪʘʭ ʟʘʣʽʟʘ, ʷʢʝ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʤʘʛʥʝʪʠʪʫ, ʚ ʟʘʟʥʘʯʝʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʥʝʟʥʘʯʥʦʶ ʤʽʨʦʶ, ʘʣʝ ʩʪʘʙʽʣʴʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʯʝʨʝʟ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʦʨʬʦʣʦʛʽʾ ʚʠʜʽʣʝʥʴ ʤʘʛʥʝʪʠʪʫ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʟʨʦʩ-

ʪʢʽʚ ʤʘʛʥʝʪʠʪʫ ʟ ʥʝʨʫʜʥʠʤʠ ʤʽʥʝʨʘʣʘʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʧʣʠʚ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʥʘ ʢʽʣʴʢʽʩʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʫʜʥʦʾ 

ʪʘ ʥʝʨʫʜʥʦʾ ʩʢʣʘʜʦʚʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ 

ʽʥʜʠʚʽʜʽʚ  ̔ʘʛʨʝʛʘʪʽʚ ʤʘʛʥʝʪʠʪʫ, ʟʘʤʽʱʝʥʥʷ ʨʠʙʝʢʽʪʦʤ ʪʦʥʢʦʚʢʨʘʧʣʝʥʦʛʦ ʤʘʛ-
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ʥʝʪʠʪʫ ʤʘʣʠ ʷʢ ʧʦʟʠʪʠʚʥʠʡ, ʪʘʢ  ̔ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ ʨʠ-

ʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɸʣʝ ʦʩʢʽʣʴʢʠ ʛʦʣʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʙʘʛʘʯʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʟʘʣʽʟʘ ʚ ʩʢʣʘʜʽ ʢʦʥʮʝʥʪʨʘʪʫ, ʤʦʞ-

ʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʠʙʝʢʽʪʦʚʠʡ ʤʝʪʘʩʦʤʘʪʦʟ ʩʧʨʠʷʚ ʧʦʢʨʘʱʝʥʥʶ 

ʙʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ, ʷʢ ʧʝʨʚʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦ-

ʷʢʽʩʥʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ. 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʜʝʨʞʘʥʠʭ ʘʚʪʦʨʦʤ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʙʫʣʘ ʨʦ-

ʟʨʦʙʣʝʥʘ ʘʢʪʫʘʣʽʟʦʚʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʨʫʜ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. ɹʫʣʠ 

ʚʠʜʽʣʝʥʽ 163 ʨʷʜʦʚʠʭ ʨʽʟʥʦʚʠʜʽʚ ʨʫʜ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʙʣʠʟʴʢʦʩʪʽ ʟʘ ʩʢʣʘʜʦʤ, 

ʧʦʰʠʨʝʥʥʷʤ ʫ ʧʨʦʜʫʢʪʠʚʥʽʡ ʪʦʚʱʽ, ʟʙʘʛʘʯʫʚʘʥʽʩʪʶ, ʚʦʥʠ ʙʫʣʠ ʩʢʦʤʧʦʥʦʚʘʥʽ 

ʚ 75 ʫʢʨʫʧʥʝʥʠʭ ʨʽʟʥʦʚʠʜʽʚ, ʘ ʮʽ ï ʫ 8 ʦʙôʻʜʥʘʥʠʭ ʨʽʟʥʦʚʠʜʽʚ. ɻʝʦʣʦʛʽʯʥʽ ʡ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 8 ʦʙôʻʜʥʘʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʨʫʜ ʫ ʧʦʪʦʯʥʠʡ ʯʘʩ ʚʠʢʦʨʠ-

ʩʪʦʚʫʶʪʴʩʷ ʷʢ ʙʘʟʦʚʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʘʛʥʝʪʠ-

ʪʦʚʦʾ ʩʠʨʦʚʠʥʠ ʨʦʜʦʚʠʱʘ, ʛʝʦʣʦʛʽʯʥʦ ʦʙʛʨʫʥʪʦʚʘʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʯʦʪʠʨʴʦʭ 

ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʦʨʪʽʚ ʨʫʜ. 

ɿʥʘʯʥʠʡ ʦʙô̒ ʤ ʩʠʩʪʝʤʘʪʠʯʥʦ ʟʽʙʨʘʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʧʪʠʤʘʣʴ-

ʥʠʡ ʩʧʝʢʪʨ ʚʠʢʦʨʠʩʪʘʥʠʭ ʢʣʘʩʠʯʥʠʭ ʽ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ, ʛʨʫʥʪʦʚʥʠʡ ʘʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʫʤʦʚʠʣʠ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ 

ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚʠʢʣʘʜʝʥʠʭ ʫ ʜʠʩʝʨʪʘʮʽʾ ʥʘʫʢʦʚʠʭ ʧʦʣʦʞʝʥʴ ʽ ʧʨʠʢʣʘ-

ʜʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ʅʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ: 1) ʫʧʝʨh ʝ 

ʚʩʪʘʥʦʚʣʝʥʽ ʢʽʣʴʢʽʩʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʥʘʪʨʽʻʚʠʭ ʤʝ-

ʪʘʩʦʤʘʪʠʪʽʚ ʫ ʩʢʣʘʜʽ ʾʭ ʪʽʣ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ ʟʘʣʽʟʦʨʫʜʥʠʭ 

ʨʦʜʦʚʠʱ ʂʨʠʚʙʘʩʫ: ʨʠʙʝʢʽʪʦʚʽ ï 91% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʪʽʣ; ʝʛʽʨʠʥʦʚʽ ï 8%; 

ʘʣʴʙʽʪʦʚʽ ï 1%; 2) ʫʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʩʢʣʘʜʫ, ʬʽʟʠʯ-

ʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, 

ʚʠʷʚʣʝʥʽ ʪʨʠ ʧʽʜʟʦʥʠ ʚ ʙʫʜʦʚʽ ʟʦʥ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ (ʚ 

ʥʘʧʨʷʤʢʫ ʧʦʩʠʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʝʪʘʩʦʤʘʪʦʟʫ): ʩʣʘʙʢʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ 
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ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʤʘʛʥʝʪʠʪ-

ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ (ʨʠʙʝʢʽʪʠʪʽʚ); 3) ʜʦʚʝʜʝʥʦ, ʱʦ ʨʠʙʝʢʽʪʠʟʘʮʽʷ ʩʫ-

ʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʩʧʨʷʤʦʚʘʥʠʤ ʩʧʨʦʱʝʥʥʷʤ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʨʫʜ: ʟʘʤʽ-

ʱʝʥʥʷʤ ʧʦʣʽʤʽʥʝʨʘʣʴʥʠʭ ʘʩʦʮʽʘʮʽʡ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʙʽʤʽʥʝʨʘʣʴʥʦʶ 

(ʨʠʙʝʢʽʪ+ʤʘʛʥʝʪʠʪ) ʘʩʦʮʽʘʮʽʻʶ ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ; 4) ʫʧʝ-

ʨʰʝ ʧʦʢʘʟʘʥʦ ʢʦʥʪʨʘʚʝʨʩʽʡʥʽʩʪʴ ʚʧʣʠʚʫ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʥʘ ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ ʨʫʜ: 

ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʠʭʦʜʫ ʢʦʥʮʝʥʪʨʘʪʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟ 52,82 ʜʦ 40,27% ʽ 

ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ʚ ʩʢʣʘʜʽ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʥʦʛʦ ʧʨʦʜʫʢʪʫ ï ʢʦʥʮʝʥʪʨʘʪʫ 

ï ʟ 66,87 ʜʦ 68,97 ʤʘʩ.%. 

ʅʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ. ʋʪʦʯʥʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʣʦʢʘʣʽʟʘʮʽʶ ʪʘ ʤʦʨ-

ʬʦʣʦʛʽʶ ʪʽʣ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦ-

ʥʦʤʽʨʥʦʩʪʝʡ ʾʭ ʟʦʥʘʣʴʥʦʾ ʙʫʜʦʚʠ, ʚʠʷʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʾʭ ʩʢʣʘ-

ʜʫ ʪʘ ʟʙʘʛʘʯʫʚʘʥʦʩʪʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʛʝʦʣʦʛʽʯʥʦʶ ʟʦʥʘʣʴʥʽʩʪʶ ï ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʘʨʪʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ, ʚʠʜʦʙʫʪʢʫ ʡ ʧʝʨʝʨʦʙʢʠ 

ʙʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʨʦʜʦʚʠʱ ʂʨʠʚʦʨʽʟʴʢʦʛʦ 

ʙʘʩʝʡʥʫ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ: 1) ʘʢʪʫʘʣʽʟʘʮʽʾ 

ʤʝʪʦʜʽʚ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ, ʛʝʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ, ʛʝʦʣʦʛʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʙʽʜʥʠʭ ʤʘʛʥʝ-

ʪʠʪʦʚʠʭ ʨʫʜ ʨʦʜʦʚʠʱʘ; 2) ʚʩʪʘʥʦʚʣʝʥʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦ-

ʜʥʠʭ ʦʙôʻʢʪʽʚ ʽ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠ-

ʚʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʥʘ ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ ʙʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ; 3) 

ʚʠʟʥʘʯʝʥʥʽ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʽʟʥʦʶ ʤʽʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ 

ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʷʢ ʦʩʥʦʚʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʫʪʦʯʥʝʥʦʾ ʛʝʦʣʦʛʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʫʜ, ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʫʩʝʨʝʜʥʝʥʥʷ 

ʨʫʜ ʧʝʨʝʜ ʧʦʜʘʯʝʶ ʥʘ ʟʙʘʛʘʯʫʚʘʣʴʥʽ ʬʘʙʨʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʘ ʬʦʨʤʘʮʽʷ, ʂʨʠʚʦʨʽʟʴʢʠʡ ʙʘʩʝʡʥ, 

ʟʘʣʽʟʦʨʫʜʥʽ ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ, ʛʝʦʣʦʛʽʷ, ʩʢʣʘʜ ʽ ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ ʨʫʜ. 
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Riebeckite metasomatites represent the most common variety of ferriferous 

sodium metasomatites of Pervomayske, Hannivka, Zhovta Richka, Artemivka, Pe-

trove and other Kryvbas iron ore deposits. They account for 91% of the total meta-

somatically altered low-grade magnetite ores. Other varieties of metasomatites are 

much less abundant: aegirine metasomatites make up 8%, albite metasomatites 

make up 1%. 40% of the Pervomaiske deposit productive strata consist of rie-

beckite metasomatites. 

The growing requirements of metallurgical enterprises for the quality of iron 

ore concentrate necessitates a profound investigation of the structure of ore 

deposits, the quality of ores, including metasomatically altered ones in order to 

optimize the technologies for ore extraction, preparation and beneficiation. The 

solving of the tasks is based on a significant amount of geological data that have 

been accumulated over the last 20-30 years during the operational exploration 

process. 

The thesis summarizes and analyzes previously obtained data from 256 

published works and 32 file materials. The data of our own geological observations 

of technogenic outcrops and the results of comprehensive studies of the material 

from 247 samples of primary magnetite quartzites and their riebeckitized varieties 

of various degree served as the basis for the work. Classical and modern methods 

of geological research were used. 

The localization of the bodies of riebeckite metasomatites within geological 

objects of different extensiveness was studied. The distribution of sodium metaso-
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matites (including riebeckite ones) of fourteen deposits located within Kryvyi Rih 

basin was quantified. The obtained results confirm the data of previous researchers 

(Ya.M.Belevtsev, M.P.Semenenko, M.O.Yeliseyev, E.K.Lazarenko, 

V.D.Evtekhov) about the highest representativeness of sodium metasomatites in 

productive strata of Pervomayske and Hannivka deposits. This is explained by 

their localization in the intersection of Kryvyi Rih-Kremenchuk and Devladovo 

deep faults. Other deposits are also characterized by the spatial trend of the bodies 

of the sodium metasomatites towards dislocations with a break of continuity. 

The Pervomaiske deposit was the case of studying the localization of 

riebeckite metasomatites in the section of iron ore Saksagan suite. The obtained 

results made it possible to confirm and rectify the data of V.D.Evtekhov concern-

ing the maximum distribution of riebeckite metasomatites in the fifth and sixth fer-

ruginous horizons, which make up the productive strata of the iron ore deposit. The 

data obtained for other studied deposits also give evidence of typical nature of 

maximum metasomatic changes for the most powerful ferruginous horizons 

composed of the magnetite quartzites with the highest iron content. 

According to a detailed study of the sixth ferruginous horizon, which is the 

main part of the productive strata of the Pervomayske deposit, iron-magnetite 

quartzites of the central part of the horizon have undergone maximum metasomatic 

changes. The intensity of metasomatic changes decreased noticeably in the 

direction from the layers of magnetite quartzites (intermediate parts) to the layers 

of cummingtonite-magnetite, magnetite-cummingtonite quartzites (peripheral parts 

of the footwall and hanging wall of the horizon). 

Zonal structure is ʘ characteristic feature of the bodies of sodium metasoma-

tites. The zone of riebeckite metasomatites occupies an intermediate position be-

tween the back zone of aegirine metasomatites (aegirinite) and the front zone of 

silicification of primary magnetite quartzites in sections of metasomatic bodies 

with fully manifested zonation. In case of the absence of aegirinites, the zone of 

riebeckite metasomatites occupies the back position. Three zonules are distin-
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guished in its structure: riebeckitized magnetite quartzites zonule (riebeckite con-

tent does not exceed 10 mass.%), riebeckite-magnetite quartzite one (10-30 

mass.%), magnetite-riebeckite metasomatites one (riebeckitite), where riebeckite is 

more abundant than magnetite. 

The morphology and zonation of bodies of riebeckite metasomatites with 

various geological structure were investigated by means of the example of the 

Pervomayske deposit productive strata. The thickness of metasomatic bodies 

reaches 150 m (about 50 m in average) in its central parts. The three zonules of 

riebeckite metasomatites also have the hihgest manifestation here. Subject to the 

cutting position of the feeding tectonic fractures towards the contacts of the pro-

ductive strata with the third-fifth and seventh schistose horizons, the metasomatic 

bodies were formed at the expense of magnetite quartzite of various composition ï 

from micaceous hematite-magnetite through magnetite and cummingtonite-

magnetite to magnetite-cummingtonite ones. The thickness of metasomatic bodies 

decreases significantly as the productive strata approaches from the central parts 

(100-150 m) to the periphery (5-7 m). The thickness of zonules of riebeckite meta-

somatites also decreases. Approaching the contact with schistose horizons, there is 

a "shattering" of the contacts of the zonules up to their complete disappearance. 

The dependence of the intensity of riebeckitization, of the thickness of the meta-

somatic zonules on the composition of the original ferruginous quartzites is also 

clearly manifested in the bodies of coarse block breccias, which served as channels 

of filtration of metasomatizing solutions. The maximal thickness of the metasomat-

ic framing is characteristic for the blocks of micaceous hematite-magnetite quartz-

ites, the intermediate one for the blocks of magnetite quartzites, and the minimum 

thickness is typical for cummingtonite-magnetite and magnetite-cummingtonite 

quartzites. The schist blocks practically did not undergo riebeckitization. 

Despite the peculiarities of localization and morphology of the riebeckite 

metasomatites bodies, they are characterized by similarity of structure and compo-

sition within the corresponding metasomatic zonules. 
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The content of magnetite naturally decreases from primary magnetite 

quartzites to riebeckitites due to partial replacement with riebeckite in absolute 

measurement by almost 10 mass.%. The decrease in content of quartz (from 43.33 

to 3.16 mass.%) and hematite (from 3.89 to 0.78 mass.%) is even more significant. 

Cummingtonite was pseudomorphically replaced by magnesioriebeckite. The 

amount of the newly formed riebeckite increased significantly with the increase in 

the intensity of metasomatosis up to more than 60 mass.% in riebeckitites. The 

composition of the latter is close to bimineral one (magnetite + riebeckite). 

Changes in the chemical composition of riebeckite metasomatites in zonules 

are closely related to the variability of their mineral composition. Due to the meta-

somatic shrinkage associated with partial removal of silica by alkaline solution, we 

have Fetot. content increased on average from 39.11 to 40.24 mass.%. The content 

of Femagn. markedly decreased due to increasing replacement of magnetite by rie-

beckite. According to complete silicate chemical analyzes, there is a gradual de-

crease in the content of SiO2, Al2O3, FeO and an increase in the content of most 

minor chemical components (Na2O, TiO2, MgO, K2O, P2O5, S, H2O
+
) from the 

back zonules to the front ones of the bodies of riebeckite metasomatites, through 

their weak movement and bringing by alkaline metasomatizing solutions. 

Riebeckitization has caused significant changes in size, morphology, anato-

my of individuals and aggregates of ore-forming and minor minerals, their spatial 

relationships. 

The main characteristics of magnetite, which determine the quality of ores, 

are the parameters of the granulometry, morphology and anatomy of its individuals 

and aggregates. Partial replacement with riebeckite was accompanied by an in-

crease in the size of magnetite segregations (0.065-0.075 to 0.085-0.090 mm in 

average). The crystallographic perfection of its individuals also increased, the 

number of small inclusions of other minerals, mainly quartz, being reduced sub-

stantially. 
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Riebeckite, which is the main non-metallic mineral of sodium metasoma-

tites, is represented by two varieties: 1) proper metasomatic riʝbeʩkite, which was 

formed by substitution of minerals in silicateless magnetite quartzite (quartz, mag-

netite, hematite); 2) pseudomorphic riebeckite, which was a product of cumming-

tonite replacement with magnesioriebeckite. The first variety is characterized by 

considerable variability of crystals morphology (stampy, arrow-head, fibrous). 

When magnesioriebeckite was being formed, the tabular form of primary cum-

mingtonite crystals, oriented in accordance with the stratification of the primary 

ferruginous quartzites, was preserved. According to microprobe analysis, the com-

position of metasomatic riebeckite is close to stoichiometric one; high content of 

Al 2O3, MnO, MgO, CaO is typical for magnesioriebeckite crystals. 

Quartz, which is the most common mineral of the primary magnetite quartz-

ites, was being intensively dissolved under the influence of sodium-carbon dioxide 

solutions. Partly the silica was used in the formation of riebeckite, and partly it was 

transferred beyond the riebeckitization zones in the waste solution, where aureole 

zones of primary magnetite quartzite silicification were being formed locally. The 

active dissolution of quartz was accompanied by recrystallization. It resulted in 

simplification of the form of quartz individuals, an increase in their size (0.0604 in 

unaltered magnetite quartzites to 0.1025 mm in riebeckitites in average). 

About 50 secondary minerals are the part of riebeckite metasomatites: the 

relict ones (cummingtonite, hematite, biotite, chlorite, etc.) and those formed at the 

progressive and regressive stages of sodium metasomatosis (aegirine, tetraferribio-

tite, celadonite, minnesotaite, calcite, dolomite, apatite, pyrite, pyrrhotine, etc.). 

Their content is negligible, the amount of each does not exceed 1 mass.%. The 

hematite is an exception, its amount in some cases exceeds 10 mass.%. The total 

content of minor minerals does not exceed 5 mass.%. 

Determining the influence of riebeckitization intensity on the beneficiation 

of low-grade magnetite ores that make up the selected zonules of riebeckite meta-

somatites bodies was an applied aspect of the thesis. Iron content in concentrate is 



15 

 

the main technological parameter determining ore preparation characteristics. The 

results of the experiments showed that the value of this parameter gradually in-

creases with the increase in the intensity of riebeckitization of the primary magnet-

ite quartzites. The partial replacement of magnetite by riebeckite and decrease in 

the magnetite content, caused by riebeckitization, led to a regular decrease in con-

centrate yield. The iron recovery in the concentrate, as well as the concentrate 

yield, noticeably decrease with increasing intensity of riebeckitization due to the 

transfer of iron from the mineral form, which is attracted to the concentrate (mag-

netite), to the form that is lost in the tailings due to low magnetic susceptibility 

(riebeckite). The loss of iron in the process of beneficiation of magnetite quartzites 

and their riebeckitized varieties is characterized by two indexes such as: the total 

iron content in the tailings and the content of the iron that is part of the magnetite 

in the tailings. The value of the first index increases significantly with increasing 

intensity of riebeckite metasomatosis. The main reason for this is the fact that in 

the tailings after beneficiating primary magnetite quartzites, quartz dominates 

quantitatively (its content in the tailings ranges from 60 to 80 mass.%), and in the 

tailings obtained during beneficiation of magnetite-riebeckite metasomatites, the 

main mineral is riebeckite (the content of iron ranges from 30-40 mass.%). The 

content of the iron, which is part of the magnetite, in the tailings decreases slightly, 

but steadily in the indicated direction due to the improvement of the morphology 

of magnetite segregations and, as a consequence, the decrease in the number of 

magnetite chats with non-metallic minerals. 

Thus, the influence of riebeckitization on the quantitative ratio of ore and 

non-metallic components of magnetite quartzite, the improvement of the morphol-

ogy of individuals and aggregates of magnetite, the replacement of finely dissimi-

nated magnetite with riebeckite had both a positive and a negative influence on the 

beneficiation of riebeckite metasomatites. But since the main indicator of the effi-

ciency of the beneficiation process is the total iron content in the concentrate, it can 

be concluded that riebeckite metasomatosis contributed to the improvement of 
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low-grade magnetite ores as a primary raw material for the production of high 

quality iron ore concentrate. 

An updated classification of Pervomayske deposit ores was developed based 

on the results of geological studies and technological tests of riebeckite 

metasomatites obtained by the author. 163 individual types of ores were 

determined. Given the proximity in composition, the distribution in productive 

strata and ore preparation characteristics, they were grouped into 75 large varieties, 

and these were put together into 8 combined varieties. The geological and 

technological indices of the 8 combined ore varieties are currently used as baseline 

data for the development of technological classification for the magnetite raw 

material of the deposit, the geologically proved determining of four geological and 

technological varieties of ores. 

The considerable amount of systematically collected source material, the 

optimal range of classical and advanced geological survey methods used, the 

thorough analysis of the obtained results determined the scientific novelty and 

practical importance of the scientific positions and applied recommendations 

outlined in the thesis. 

The scientific novelty of the thesis research is confirmed by: 1) quantitative 

ratios of mineral varieties of sodium metasomatites in their bodies, which are part 

of the productive strata of the Kryvbas iron-ore deposits, were determined for the 

first time, they are: 91% of riebeckite; 8% of aegirine; 1% of albite of the total 

weight of bodies; 2) regularities of variability of composition, physical and 

technological properties of ferriferous riebeckite metasomatites were first 

discovered, three zonules were found in the structure of their bodies, they are: rie-

beckitized magnetite quartzites, riebeckite-magnetite quartzites, magnetite-

riebeckite metasomatites (riebeckitites); 3) identification of the peculiarities of the 

directed substitution of compound association of magnetite quartzites by a bimin-

eral one (riebeckite+magnetite) of magnetite-riebeckite metasomatites; 4) 

determination of a contraversion of the effect of riebeckitization on ore preparation 
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characteristics: increase of iron content in concentrate from 66.87 to 68.97 mass.% 

and decrease in concentrate yield from 52.82 to 40.27%. 

The scientific significance of the work . Clarification of data on the 

localization and morphology of the bodies of riebeckite metasomatites, 

establishment of patterns of their zonal structure, revealing the nature of variability 

of their composition and ore preparation characteristics in accordance with the 

geological zoning in order to improve the efficiency of mapping the deposits, 

producing and processing of low-grade magnetite ores of Pervomayiske and other 

deposits of the Kryvyi Rih basin. 

The practical significance of the obtained results consists in: 1) 

substantiating of methods of geological-structural, geological-mineralogical, 

geological-technological mapping of deposits of metasomatically altered low-grade 

magnetite ores; 2) determining of regularities of influence of the intensity of rie-

beckitization on low-grade ore preparation characteristics after the results of the 

study of natural objects and geological and technological experiments; 3) 

determining of qualitative and quantitative geological indexes of various degree 

riebeckitized magnetite quartzite as a basis for elaboration of rectified geological 

and technological classification of ores, flow sheet optimization for blending ores 

before feeding the beneficiation plants. 

Keywords: banded-iron formation, Kryvyi Rih basin, ferriferous riebeckite 

metasomatites, geology, ore composition and ore preparation characteristics. 
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ʆ.ɺ.ʇʫʰʢʘʨʴʦʚʘ, ɺ.ʆ.ʉʠʥʠʮʠʥʘ, ʄ.ɺ.ʈʫʟʽʥʦʾ, ɺ.ɼ.ɭʚʪʻʭʦʚʘ, ɺ.ɻ.ɺʝʨʭʦʚʮʝʚʘ, 

ɯ.ɯ.ʄʠʭʘʣʴʯʝʥʢʘ, ɺ.ɺ.ʇʦʢʘʣʶʢʘ, ɺ.ɺ.ʉʫʢʘʯʘ ʪʘ ʽʥ. 

ʈʠʙʝʢʽʪʠʟʘʮʽʷ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʚʽʜʙʫʣʘʩʴ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʚʫʛʣʝʢʠ-

ʩʣʦʪʥʦ-ʥʘʪʨʽʻʚʠʭ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʥʘ ʧʦʨʦʜʠ ʟʘʣʽʟʦʨʫʜʥʦʾ ʪʦʚʱʽ 

ʂʨʠʚʙʘʩʫ ʽ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʟʘʤʽʱʝʥʥʷʤ ʧʝʨʚʠʥʥʠʭ ʢʚʘʨʮʫ, ʤʘʛʥʝʪʠʪʫ, ʛʝ-

ʤʘʪʠʪʫ, ʢʫʤʽʥʛʪʦʥʽʪʫ ʥʦʚʦʫʪʚʦʨʝʥʠʤʠ ʨʠʙʝʢʽʪʦʤ ʪʘ ʽʥʰʠʤʠ ʤʽʥʝʨʘʣʘʤʠ, ʘ 

ʪʘʢʦʞ ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʻʶ ʽʥʜʠʚʽʜʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʧʝʨʚʠʥʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʫ ʪʦʤʫ 
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ʯʠʩʣʽ ʤʘʛʥʝʪʠʪʫ, ʟʤʽʥʦʶ ʪʝʢʩʪʫʨʠ ʡ ʩʪʨʫʢʪʫʨʠ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ï ʪʦʙ-

ʪʦ ʟʤʽʥʦʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʫʜ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʥʠʭ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ. ʇʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʤʝʪʘʣʫʨ-

ʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦ ʡʦʛʦ ʷʢʦʩʪʽ. 

ɺ ʧʦʪʦʯʥʠʡ ʯʘʩ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʟʘʣʽʟʘ ʚ ʩʢʣʘʜʽ ʢʦʥʮʝʥʪʨʘʪʫ, ʷʢʠʡ ʚʠʨʦʙ-

ʣʷʶʪʴ ɻɿʂ ʂʨʠʚʙʘʩʫ, ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 65 ʤʘʩ.%, ʘʣʝ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʦʩʪʘ-

ʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ 68-70 ʤʘʩ.%. ʆʜʠʥ ʟ ʛʦʣʦʚ-

ʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʙʦʪʠ ï ʧʝʨʝʦʮʽʥʢʘ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʟʘʣʽʟʦʨʫʜʥʠʭ 

ʨʦʜʦʚʠʱ, ʫʪʦʯʥʝʥʥʷ ʽʩʥʫʶʯʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʚʧʣʠʚ ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ 

ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ ʨʫʜ, ʘʢʪʫʘʣʽʟʘʮʽʷ ʾʭ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ, ʢʦ-

ʨʝʛʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʠʭ, ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʢʘʨʪ ʨʦʜʦʚʠʱ, ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʦʙʫʪʢʫ ʨʫʜ, ʾʭ ʫʩʝʨʝʜʥʝʥʥʷ, ʨʫʜʦ-

ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʟʙʘʛʘʯʝʥʥʷ. 

ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʨʦʟʚʽʜʢʠ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦ-

ʜʦʚʠʱʘ ʇʽʚʥʽʯʥʦʛʦ ɻɿʂ, ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʟʘʛʣʠʙʣʝʥʥʷ ʢʘʨôʻʨʫ ʩʧʨʠʷʣʦ ʥʘʢʦ-

ʧʠʯʝʥʥʶ ʟʥʘʯʥʦʛʦ ʦʙôʻʤʫ ʥʦʚʽʪʥʽʭ ʜʘʥʠʭ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʧʦʟʠʮʽʶ, ʤʦʨʬʦʣʦ-

ʛʽʶ ʨʫʜʥʠʭ ʧʦʢʣʘʜʽʚ, ʤʽʥʝʨʘʣʴʥʠʡ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʨʫʜ. ɼʣʷ ʨʦʜʦʚʠʱʘ ʮʝ 

ʧʝʨʰʦʯʝʨʛʦʚʦ ʩʪʦʩʫʻʪʴʩʷ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʷʢʽ ʩʢʣʘ-

ʜʘʶʪʴ ʙʣʠʟʴʢʦ 40% ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ. ɸʢʪʫʘʣʴʥʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʛʝʦʣʦʛʽʯʥʠʭ ʨʦʙʽʪ ʦʩʪʘʥʥʽʭ 20-30 ʨʦʢʽʚ, ʽʩʥʫʶʯʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ 

ʙʫʜʦʚʫ ʨʦʜʦʚʠʱʘ ʪʘ ʩʢʣʘʜ, ʚʣʘʩʪʠʚʦʩʪʽ ʨʫʜ ʟ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʥʘʟʨʽʣʠʭ ʧʨʦ-

ʙʣʝʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʢʦʤʙʽʥʘʪʫ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ɼʠʩʝʨ-

ʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʫʚʘʣʘʩʴ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʈʝʛʽʦʥʘʣʴʥʦʶ ʥʘʫʢʦʚʦʶ ʧʨʦ-

ʛʨʘʤʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜ-

ʥʦʛʦ ʙʘʩʝʡʥʫ, ʷʢʫ ʚʠʢʦʥʫʻ ʂʨʠʚʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʧʽʣʴʥʦ ʟ 

ɻɿʂ ʂʨʠʚʙʘʩʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʇʨʦʛʨʘʤʠ ʥʘʫʢʦʚʦ-
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ʧʨʘʢʪʠʯʥʦʾ ʩʧʽʚʧʨʘʮʽ ʢʘʬʝʜʨʠ ʛʝʦʣʦʛʽʾ ʽ ʧʨʠʢʣʘʜʥʦʾ ʤʽʥʝʨʘʣʦʛʽʾ ʂʅʋ ʪʘ ʛʝʦ-

ʣʦʛʽʯʥʠʭ ʩʣʫʞʙ ʇʽʚʥʽʯʥʦʛʦ, ɯʥʛʫʣʝʮʴʢʦʛʦ ɻɿʂ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʾ 

ʬʦʨʤʘʮʽʾ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʛʝʦʣʦʛʽʯʥʘ ʧʦʟʠʮʽʷ, ʙʫʜʦʚʘ ʪʽʣ ʨʠʙʝʢʽʪʠʟʦʚʘ-

ʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʾʭ ʩʢʣʘʜ ʪʘ ʧʦʢʘʟʥʠʢʠ ʟʙʘʛʘʯʝʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʫʪʦʯʥʝʥʥʷ ʽʩʥʫʶʯʠʭ ʜʘʥʠʭ ʧʨʦ ʣʦʢʘʣʽʟʘʮʽʶ, ʤʦʨ-

ʬʦʣʦʛʽʶ ʪʽʣ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦ-

ʤʽʨʥʦʩʪʝʡ ʟʦʥʘʣʴʥʦʾ ʙʫʜʦʚʠ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ, ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʩʢʣʘʜʫ ʪʘ ʟʙʘ-

ʛʘʯʫʚʘʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʷʢ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙ-

ʥʠʮʪʚʘ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 1) ʚʩʝʙʽʯʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʫʙʣʽʢʦʚʘʥʠʭ 

ʽ ʬʦʥʜʦʚʠʭ ʨʦʙʽʪ ʟ ʧʠʪʘʥʴ ʛʝʥʝʟʠʩʫ, ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʟʠʮʽʾ, ʙʫʜʦʚʠ ʪʽʣ ʧʝʨʚʠʥ-

ʥʠʭ ʽ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ ʂʨʠʚʙʘʩʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʠ-

ʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʾʭ ʤʽʥʝʨʘʣʴʥʦʛʦ, ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, 

ʬʽʟʠʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ; 2) ʧʨʦʚʝʜʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʣʦʢʘʣʽʟʘʮʽʾ, ʤʦʨʬʦʣʦʛʽʾ, ʟʦʥʘʣʴʥʦʩʪʽ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ 

ʜʝʚôʷʪʠ ʨʦʜʦʚʠʱ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦ-

ʚʠʱʘ, ʦʙʨʘʥʦʛʦ ʚ ʷʢʦʩʪʽ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʦʙôʻʢʪʫ ʜʦʩʣʽʜʞʝʥʴ; 3) ʚʽʜʙʽʨ ʧʨʦʙ 

ʧʨʝʜʩʪʘʚʥʠʮʴʢʦʾ ʢʦʣʝʢʮʽʾ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʪʘ ʾʭ ʨʽʟʥʦʾ ʤʽ-

ʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʨʽʟʥʦʚʠʜʽʚ; 4) ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʤʽʥʝ-

ʨʘʣʴʥʦʛʦ, ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʩʪʨʫʢʪʫʨʠ, ʪʝʢʩʪʫʨʠ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʫ 

ʟʚôʷʟʢʫ ʟ ʨʠʙʝʢʽʪʠʟʘʮʽʻʶ; 5) ʜʦʩʣʽʜʞʝʥʥʷ ʨʫʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʽ ʜʨʫʛʦʨʷʜʥʠʭ 

ʤʽʥʝʨʘʣʽʚ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʷʢ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʣʽʟʦʨʫʜʥʦʾ ʩʠʨʦʚʠʥʠ; 

6) ʛʝʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘ-

ʨʮʠʪʽʚ ʥʘ ʾʭ ʨʝʯʦʚʠʥʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ ʨʫʜ; 7) 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʟʤʽʥʝʥʠʭ ʽ ʨʽʟʥʦʶ ʤʽ-

ʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʙʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʧʣʠʚʫ ʤʝʪʘ-

ʩʦʤʘʪʦʟʫ ʥʘ ʾʭ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ; 8) ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʽ 
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ʘʢʪʫʘʣʽʟʘʮʽʷ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʫʜ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦ-

ʚʠʱʘ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 1) ʚʽʜʙʽʨ ʪʦʯʢʦʚʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʙ ʙʽʜʥʠʭ ʤʘʛ-

ʥʝʪʠʪʦʚʠʭ ʨʫʜ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʨʦʜʦʚʠʱ ʂʨʠʚʙʘʩʫ; 2) ʛʝʦʣʦʛʽʯʥʝ 

ʢʘʨʪʫʚʘʥʥʷ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʽʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʭ ʣʦʢʘʣʽ-

ʟʘʮʽʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ; 3) ʧʦʚʥʠʡ ʪʘ ʩʢʦʨʦʯʝʥʠʡ ʬʘʟʦʚʠʡ ʘʥʘʣʽʟ ʟʘʣʽʟʘ ʚ 

ʩʢʣʘʜʽ ʨʫʜ ï ʜʣʷ ʦʮʽʥʢʠ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʽ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝ-

ʪʘʩʦʤʘʪʠʪʽʚ ʷʢ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ; 4) ʧʦ-

ʚʥʠʡ ʪʘ ʩʢʦʨʦʯʝʥʠʡ ʩʠʣʽʢʘʪʥʠʡ ʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ï ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʘʨʽʘʪʠʚ-

ʥʦʩʪʽ ʩʢʣʘʜʫ ʨʽʟʥʦʶ ʤʽʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ; 5) ʤʽʢʨʦʩʢʦ-

ʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʨʦʭʽʜʥʦʤʫ ʪʘ ʚʽʜʙʠʪʦʤʫ ʩʚʽʪʣʽ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʤʽʥʝʨʘ-

ʣʽʚ, ʢʽʣʴʢʽʩʥʠʭ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʧʽʜʨʘʭʫʥʢʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙ-

ʣʠʚʦʩʪʝʡ ʽʥʜʠʚʽʜʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʨʫʜʥʠʭ ʽ ʥʝʨʫʜʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʩʪʨʫʢʪʫʨʠ, ʪʝʢʩ-

ʪʫʨʠ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ï ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ 

ʙʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ; 6) ʤʽʢʨʦʟʦʥʜʦʚʝ ʚʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʨʠ-

ʙʝʢʽʪʫ ï ʟ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʡʦʛʦ ʭʽʤʽʯʥʠʭ ʨʽʟʥʦʚʠʜʽʚ, ʫʪʚʦʨʝʥʠʭ ʟʘ ʨʘʭʫʥʦʢ 

ʨʽʟʥʠʭ ʟʘ ʩʢʣʘʜʦʤ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ; 7) ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʪʘ-

ʣʝʡ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ ʽʥʜʠʚʽʜʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʨʫʜʥʠʭ ʽ ʥʝʨʫʜʥʠʭ 

ʤʽʥʝʨʘʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʫ; 8) ʧʦʨʽʚʥʷʣʴʥʝ ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ ʟ ʥʝʟʤʽ-

ʥʝʥʠʭ ʽ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ; 9) ʚʠʟʥʘʯʝʥʥʷ ʪʨʝʥʜʽʚ ʟʤʽ-

ʥʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʟʽ ʟʨʦʩʪʘʥ-

ʥʷʤ ʩʪʫʧʝʥʶ ʾʭ ʨʠʙʝʢʽʪʠʟʘʮʽʾ; 10) ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʩʫʧʨʦʚʽ-

ʜʥʠʭ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ. 

ɿʙʽʨ, ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʧʽʜʛʦʪʦʚʢʘ ʡ ʦʬʦʨʤʣʝʥ-

ʥʷ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʦʥʫʚʘʣʠʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʧʦʤʽʞʥʠʭ ʤʝʪʦʜʽʚ ʤʘʢʨʦ- ʪʘ 

ʤʽʢʨʦʬʦʪʦʟʡʦʤʢʠ, ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ ʮʠʬʨʦʚʠʭ ʽ ʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʪʦʱʦ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 1) ʫʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʽ ʢ̔ -

ʣʴʢʽʩʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ 
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ʩʢʣʘʜʽ ʾʭ ʪʽʣ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʦʜʦʚʠʱ ʂʨʠʚ-

ʙʘʩʫ: ʨʠʙʝʢʽʪʦʚʽ ï 91% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʪʽʣ; ʝʛʽʨʠʥʦʚʽ ï 8%; ʘʣʴʙʪ̔ʦʚʽ ï 1%; 

2) ʫʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʩʢʣʘʜʫ, ʬʽʟʠʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʚʠʷʚʣʝʥʽ ʪʨʠ ʧʽʜʟʦʥʠ 

ʚ ʙʫʜʦʚʽ ʟʦʥ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ (ʫ ʥʘʧʨʷʤʢʫ ʧʦʩʠʣʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʝʪʘʩʦʤʘʪʦʟʫ): ʩʣʘʙʢʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠ-

ʪʽʚ, ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ 

(ʨʠʙʝʢʽʪʠʪʽʚ); 3) ʜʦʚʝʜʝʥʦ, ʱʦ ʨʠʙʝʢʽʪʠʟʘʮʽʷ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʩʧʨʷʤʦʚʘʥʠʤ 

ʩʧʨʦʱʝʥʥʷʤ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʨʫʜ: ʟʘʤʽʱʝʥʥʷʤ ʧʦʣʽʤʽʥʝʨʘʣʴʥʠʭ ʘʩʦʮʽʘ-

ʮʽʡ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʙʽʤʽʥʝʨʘʣʴʥʦʶ (ʨʠʙʝʢʽʪ+ʤʘʛʥʝʪʠʪ) ʘʩʦʮʽʘʮʽʻʶ 

ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ; 4) ʫʧʝʨʰʝ ʧʦʢʘʟʘʥʦ ʢʦʥʪʨʘʚʝʨʩʽʡʥʽʩʪʴ 

ʚʧʣʠʚʫ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʥʘ ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ ʨʫʜ: ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʠʭʦʜʫ 

ʢʦʥʮʝʥʪʨʘʪʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟ 52,82 ʜʦ 40,27% ʽ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ʚ ʩʢʣʘʜʽ 

ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʥʦʛʦ ʧʨʦʜʫʢʪʫ ï ʢʦʥʮʝʥʪʨʘʪʫ ï ʟ 66,87 ʜʦ 68,97 ʤʘʩ.%. 

ʅʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ. ʋʪʦʯʥʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʣʦʢʘʣʽʟʘʮʽʶ ʪʘ ʤʦʨ-

ʬʦʣʦʛʽʶ ʪʽʣ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦ-

ʤʽʨʥʦʩʪʝʡ ʾʭ ʟʦʥʘʣʴʥʦʾ ʙʫʜʦʚʠ, ʚʠʷʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʾʭ ʩʢʣʘʜʫ 

ʪʘ ʟʙʘʛʘʯʫʚʘʥʦʩʪʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʛʝʦʣʦʛʽʯʥʦʶ ʟʦʥʘʣʴʥʽʩʪʶ ï ʟ ʤʝʪʦʶ ʧʽʜ-

ʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʘʨʪʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ, ʚʠʜʦʙʫʪʢʫ ʡ ʧʝʨʝʨʦʙʢʠ ʙʽʜʥʠʭ 

ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʨʦʜʦʚʠʱ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨ ʧʨʦʪʷʛʦʤ 2013-2019 ʨʨ. ʧʨʦʘʥʘʣʽ-

ʟʫʚʘʚ ʧʦʰʠʨʝʥʥʷ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʫ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʪʦʚʱʘʭ ʚʩʽʭ ʜʝʚôʷʪʠ ʨʦʜʦʚʠʱ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧôʷʪʴʤʘ ʛʽʨʥʠʯʦʟʙʘʛʘʯʫʚʘ-

ʣʴʥʠʤʠ ʢʦʤʙʽʥʘʪʘʤʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ; ʫʟʘʛʘʣʴʥʠʚ ʜʘʥʽ ʧʨʦ ʽʥʪʝʥʩʠʚ-

ʥʽʩʪʴ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʨʫʜ ʨʽʟʥʠʭ ʨʦʜʦʚʠʱ ʽ ʦʙʨʘʚ ʫ ʷʢʦʩʪʽ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʇʝʨʚʦʤʘʡʩʴʢʝ ʨʦʜʦʚʠʱʝ [62, 66, 169, 171-187, 203, 

212-215, 253]. ʇʨʦʚʽʚ ʩʠʩʪʝʤʘʪʠʯʥʝ ʛʝʦʣʦʛʽʯʥʝ ʚʠʚʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʘ 

ʚʤʽʩʥʠʭ ʪʦʚʱ ʨʦʜʦʚʠʱʘ, ʚʽʜʽʙʨʘʚ 247 ʧʨʦʙ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʽʚ ʽ ʾʭ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʥʝʟʤʽʥʝʥʠʭ ʨʽʟʥʦʚʠʜʽʚ. ɿ ʤʘʪʝʨʽʘʣʫ ʚʩʽʭ ʧʨʦʙ 
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ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʧʦʥʘʜ 600 ʧʨʦʟʦʨʠʭ ʽ ʧʦʣʽʨʦʚʘʥʠʭ ʰʣʽʬʽʚ, ʙʫʣʠ ʚʠʢʦʥʘʥʽ 

150 ʭʽʤʽʯʥʠʭ ʪʘ ʬʘʟʦʚʠʭ ʘʥʘʣʽʟʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʚʪʦʨ ʚʠʢʦʨʠʩʪʘʚ ʜʣʷ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʟʘ ʩʪʫʧʝʥʝʤ ʤʝʪʘʩʦ-

ʤʘʪʠʯʥʠʭ ʟʤʽʥ [174, 180, 183, 187]. ɺʧʝʨʰʝ ʜʦʩʣʽʜʠʚ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʙʫʜʦʚʠ 

ʟʦʥ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʟʘʣʽʟʦʨʫʜʥʠʭ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʚʠʜʽʣʠʚ ʫ ʾʭ ʩʢʣʘʜʽ 

ʪʨʠ ʧʽʜʟʦʥʠ [176, 178, 181, 182, 186, 187]. ʋʪʦʯʥʠʚ ʽʩʥʫʶʯʽ ʜʘʥʽ ʧʨʦ ʣʦʢʘʣʽʟʘ-

ʮʽʶ ʪʘ ʤʦʨʬʦʣʦʛʽʶ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʟʘʣʝʞʥʽʩʪʴ ʮʠʭ ʦʩʦʙʣʠʚʦ-

ʩʪʝʡ ʚʽʜ ʾʭ ʧʦʣʦʞʝʥʥʷ ʫ ʧʨʦʜʫʢʪʠʚʥʽʡ ʪʦʚʱʽ ʨʦʜʦʚʠʱʘ [172, 173, 175, 178, 

253]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʟʥʘʯʠʚ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʚʧʣʠʚʫ ʤʝʪʘʩʦʤʘʪʦʟʫ ʥʘ ʛʦʣʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʨʬʦʣʦʛʽʾ, ʘʥʘʪʦʤʽʾ ʨʫʜʥʠʭ ʽ ʥʝ-

ʨʫʜʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʪʝʢʩʪʫʨʠ, ʩʪʨʫʢʪʫʨʠ ʨʫʜ ï ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʷʢʽʩʪʴ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʷʢ ʟʘʣʽʟʦʨʫʜʥʦʾ ʩʠʨʦʚʠʥʠ 

[171, 184]. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʤʦʨʬʦʣʦʛʽʾ, ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ ʪʘ 

ʩʢʣʘʜʫ ʨʫʜʥʠʭ ʽ ʥʝʨʫʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʤʽʢʨʦʟʦʥʜʦʚʽ ʪʘ ʝʣʝʢʪ-

ʨʦʥʥʦʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [183, 184]. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʜʝʨʞʘʥʠʭ ʛʝʦ-

ʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʬʘʙ-

ʨʠʢʠ ʇʽʚʥʽʯʥʦʛʦ ɻɿʂ, ʘʚʪʦʨ ʧʨʦʚʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʙʘʛʘʯʫʚʘ-

ʥʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʪʘ ʨʽʟʥʦʶ ʤʽʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ 

[177, 179, 185, 203]. ɰʭ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʘʚʪʦʨʦʤ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥ-

ʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ ʫ ʟʘ-

ʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʾʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ 

ʙʫʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʘʢʪʫʘʣʽʟʦʚʘʥʦʾ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘ-

ʮʽʾ ʨʫʜ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ [66]. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ: 1) ʘʢʪʫʘʣʽʟʘ-

ʮʽʾ ʤʝʪʦʜʽʚ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ, ʛʝʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ, ʛʝʦʣʦʛʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʙʽʜʥʠʭ ʤʘʛʥʝ-

ʪʠʪʦʚʠʭ ʨʫʜ ʨʦʜʦʚʠʱʘ; 2) ʚʩʪʘʥʦʚʣʝʥʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦ-

ʜʥʠʭ ʦʙôʻʢʪʽʚ ʽ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠ-

ʚʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʥʘ ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ ʙʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ; 3) 
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ʚʠʟʥʘʯʝʥʥʽ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʽʟʥʦʶ ʤʽʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ 

ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʷʢ ʦʩʥʦʚʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʫʪʦʯʥʝʥʦʾ ʛʝʦʣʦʛʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʫʜ, ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʫʩʝʨʝʜʥʝʥʥʷ 

ʨʫʜ ʧʝʨʝʜ ʧʦʜʘʯʝʶ ʥʘ ʟʙʘʛʘʯʫʚʘʣʴʥʽ ʬʘʙʨʠʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ, ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʘʚʪʦʨʘ ʜʠʩʝʨʪʘʮʽʾ ʚʧʨʦʚʘʜʞʝʥʽ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʥʘ ʇʽʚʥʽʯʥʦʤʫ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ˉ5541/19 ʚʽʜ 04.10.2019 ʨ.) 

ʪʘ ɯʥʛʫʣʝʮʴʢʦʤʫ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ˉ17/6694 ʚʽʜ 31.07.2019 ʨ.) ɻɿʂ, ʚʠʢʦʨʠ-

ʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʛʝʦʣʦʛʽʯʥʦʤʫ ʢʘʨʪʫʚʘʥʥʽ ʨʦʜʦʚʠʱ, ʫʪʦʯʥʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʩʭʝʤ ʫʩʝʨʝʜʥʝʥʥʷ ʨʫʜ ʧʝʨʝʜ ʧʦʜʘʯʝʶ ʥʘ ʜʨʦʙʘʨʥʽ, ʟʙʘʛʘʯʫʚʘʣʴʥʽ ʬʘʙʨʠʢʠ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʦʜʝʨʞʘʥʠʭ 

ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʘʜ ʜʠʩʝʨʪʘʮʽʻʶ, ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫ-

ʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʘ ʛʝʦʣʦʛʽʯʥʘ ʥʘʫʢʘ ʽ ʧʨʘʢʪʠʢʘ ʚ ʜʦʩʣʽ-

ʜʞʝʥʥʷʭ ʩʪʫʜʝʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʬʘʭʽʚʮʽʚè (ʤ. ʂʨʠʚʠʡ ʈʽʛ, 2013, 2017, 2018, 2019 

ʨʨ.); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʪʝʦʨʝʪʠʯʥʦʾ ʽ 

ʧʨʠʢʣʘʜʥʦʾ ʤʽʥʝʨʘʣʦʛʽʾ, ʛʝʦʣʦʛʽʾ, ʤʝʪʘʣʦʛʝʥʽʾ ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʨʝʛʽʦʥʽʚè (ʤ. 

ʂʨʠʚʠʡ ʈʽʛ, 2012, 2014, 2016, 2018 ʨʨ.); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥ-

ʬʝʨʝʥʮʽʾ çʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘè (ʤ. ʂʨʠʚʠʡ ʈʽʛ, 

2013, 2017, 2018, 2019 ʨʨ.); ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʄʝʪʘʩʦʤʘʪʠʟʤ ʪʘ ʨʫʜʦʫʪ-

ʚʦʨʝʥʥʷè (ʤ. ʂʠʾʚ, 2016 ʨ.); IV ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʢʠ ʨʫʜʥʠʭ ʨʦʜʦʚʠʱ, ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫè (ʤ. ʂʨʠʚʠʡ ʈʽʛ, 

2017 ʨ.); ʍI ʂʦʥʛʨʝʩʽ ʟʙʘʛʘʯʫʚʘʣʴʥʠʢʽʚ ʢʨʘʾʥ ʉʅɼ (ʤ. ʄʦʩʢʚʘ, 2017 ʨ.); ʄʽʞ-

ʥʘʨʦʜʥʦʤʫ ʤʽʥʝʨʘʣʦʛʽʯʥʦʤʫ ʩʝʤʽʥʘʨʽ çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʪʝʦʨʝʪʠʯʥʦʾ, ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʧʨʠʢʣʘʜʥʦʾ ʤʽʥʝʨʘʣʦʛʽʾ (ʖʰʢʠʥʩʴʢʽ ʯʠʪʘʥʥʷ-2018)è (ʤ. ʉʠʢ-

ʪʠʚʢʘʨ, 2018 ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʽ 26 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ 6 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʟ ʷʢʠʭ 4 

ʚ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʷʢʽ ʚʢʣʶʯʝʥʽ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ 
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ʙʘʟ; ʘ ʪʘʢʦʞ 3 ʩʪʘʪʪʽ ʚ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʽ 17 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʫ ʟʙʽʨʥʠʢʘʭ ʥʘʫ-

ʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʽ ʦʙôʻʤ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, 7 

ʨʦʟʜʽʣʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ 51 ʨʠʩʫʥʦʢ ʽ 15 ʪʘʙʣʠʮʴ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʣʽʪʝʨʘʪʫ-

ʨʠ ʟ 256 ʥʘʡʤʝʥʫʚʘʥʴ ʽ ʜʦʜʘʪʢʽʚ. ʊʝʢʩʪʦʚʘ ʯʘʩʪʠʥʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠ-

ʢʣʘʜʝʥʘ ʥʘ 109 ʩʪʦʨʽʥʢʘʭ. 

ʅʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨ ʢʦʨʠʩʪʫʚʘʚʩʷ ʜʦʧʦʤʦʛʦʶ ʪʘ 

ʢʦʥʩʫʣʴʪʘʮʽʷʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʛʝʦʣʦʛʽʯʥʠʭ ʩʣʫʞʙ ʧôʷʪʠ ʛʽʨʥʠʯʦʟʙʘʛʘʯʫʚʘʣʴ-

ʥʠʭ ʢʦʤʙʽʥʘʪʽʚ ʂʨʠʚʙʘʩʫ. ɺʝʣʠʢʫ ʜʦʧʦʤʦʛʫ ʢʦʥʩʫʣʴʪʘʮʽʷʤʠ, ʧʦʨʘʜʘʤʠ ʫ ʚʠ-

ʙʦʨʽ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʦʙʨʦʙʢʠ, ʫʟʘʛʘʣʴʥʝʥʥʷ, ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴ-

ʪʘʪʽʚ ʘʚʪʦʨʫ ʜʠʩʝʨʪʘʮʽʾ ʥʘʜʘʣʠ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʢʘʬʝʜʨʠ ʛʝʦʣʦʛʽʾ ʽ ʧʨʠʢʣʘʜʥʦʾ 

ʤʽʥʝʨʘʣʦʛʽʾ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʜʦʢʪʦʨʠ ʛʝʦʣʦʛʽʯʥʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʦʨʠ ɸ.ɸ.ɹʝʨʝʟʦʚʩʴʢʠʡ, ʆ.ɺ.ʇʣʦʪʥʽʢʦʚ, ʢʘʥʜʠʜʘʪʠ ʛʝʦʣʦʛʦ-

ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʽ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʜʦʮʝʥʪʠ ʆ.ʄ.ʊʨʫʥʽʥ, ɺ.ɺ.ʉʪʝʮʝʥʢʦ, 

ɺ.ʄ.ʍʘʨʠʪʦʥʦʚ, ʆ.ʗ.ʉʤʽʨʥʦʚ, ʃ.ʄ.ʂʦʚʘʣʴʯʫʢ, ɸ.ɺ.ɭʚʪʻʭʦʚʘ, ɻ.ʗ.ʉʤʽʨʥʦʚʘ, 

ʉ.ɺ.ʊʽʭʣʽʚʝʮʴ, ʘʩʠʩʪʝʥʪʠ ɺ.ʆ.ɸʥʜʨʝʡʯʘʢ, ʆ.ʉ.ɼʝʤʯʝʥʢʦ, ʘʩʧʽʨʘʥʪʠ ʪʘ ʥʘʫʢʦʚʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʠ ɺ.ɺ.ʌʽʣʝʥʢʦ, ɼ.ʄ.ʇʨʠʣʝʧʘ, ʄ.ʆ.ʐʝʧʝʣʶʢ, ʊ.ɺ.ɿʘʡʯʝʥʢʦ. 

ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʱʠʨʫ ʧʦʜʷʢʫ ʥʘʫʢʦʚʦʤʫ ʢʝʨʽʚʥʠʢʦʚʽ ʨʦʙʦʪʠ, ʜʦʢʪʦʨʫ 

ʛʝʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʫ ɺʘʣʝʨʽʶ ɼʤʠʪʨʦʚʠʯʫ ɭʚʪʻʭʦʚʫ. 
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ʈʦʟʜʽʣ 1. 

ɻɽʆʃʆɻɯʏʅʀʁ ʅɸʈʀʉ ʂʈʀɺʆʈɯɿʔʂʆɻʆ 

ɹɸʉɽʁʅʋ 

 

 

 

1.1. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

 

 

ʂʨʠʚʦʨʽʟʴʢʠʡ ʨʝʛʽʦʥ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ (ʋʑ), ʷʢʠʡ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʛʝʦʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʉʭʽʜʥʦ-

ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ɺ ʙʫʜʦʚʽ ʨʘʡʦʥʫ, ʷʢ ʽ ʱʠʪʘ ʚ ʮʽʣʦʤʫ, ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʜʚʘ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʚʝʨʭʠ: ʢʨʠʩʪʘʣʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ, ʩʢʣʘʜʝʥʠʡ ʤʝʪʘʤʦʨʬʽʟʦ-

ʚʘʥʠʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʠʤʠ ʪʘ ʛʨʘʥʽʪʦʾʜʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʜʦʢʝʤʙʨʽʶ 

ʪʘ ʦʩʘʜʦʚʠʡ ʯʦʭʦʣ, ʨʦʟʨʽʟ ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʽʜʢʣʘʜʘʤʠ ʢʘʡʥʦʟʦʶ [1, 10, 

11, 14, 16-19, 83, 84, 161, 166, 218]. 

ʈʘʡʦʥ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʤʝʞʽ ʜʚʦʭ ʨʽʟʥʦʚʽʢʦʚʠʭ ʤʝʛʘʙʣʦʢʽʚ: ʂʽʨʦʚʦ-

ʛʨʘʜʩʴʢʦʛʦ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʟʘʭʽʜ ʚʽʜ ʂʨʠʚʦʛʦ ʈʦʛʫ, ʪʘ ʉʝʨʝʜʥʴʦʧʨʠ-

ʜʥʽʧʨʦʚʩʴʢʦʛʦ (ʨʠʩ. 1.1). ʄʝʞʝʶ ʙʣʦʢʽʚ  ̒ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʛʣʠ-

ʙʠʥʥʠʡ ʨʦʟʣʦʤ, ʷʢʠʡ ʫ ʤʝʞʘʭ ʨʘʡʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʤ 

ʧʨʦʩʪʷʛʘʥʥʤ̫. 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ ʙʣʦʢ ʩʢʣʘʜʝʥʠʡ ʛʨʘʥʽʪʦʾʜʘʤʠ ʪʘ ʤʝʪʘʢʣʘʩʪʦʣʽʪʘʤʠ 

ʥʠʞʥʴʦʛʦ ʧʨʦʪʝʨʦʟʦʶ, ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʠʡ ï ʛʨʘʥʽʪʦʾʜʘʤʠ ʩʝʨʝʜʥʴʦʛʦ 

ʘʨʭʝʶ, ʷʢʽ ʤʽʩʪʷʪʴ ʨʝʣʽʢʪʦʚʽ ʤʘʩʠʚʠ ʧʦʨʽʜ ʟʝʣʝʥʦʢʘʤôʷʥʦʾ ʬʦʨʤʘʮʽʾ ʧʽʟʥʴʦʘʨ-
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ʭʝʡʩʴʢʦʛʦ ʚʽʢʫ. ɺʠʥʷʪʦʢ ʩʢʣʘʜʘʻ ʥʠʟʢʘ ʧʨʦʪʝʨʦʟʦʡʩʴʢʠʭ ʟʘʣʽʟʦ-ʚʤʽʩʥʠʭ 

ʩʪʨʫʢʪʫʨ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʨʘʡʦʥʫ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʝʛʣʠʭ ʜʦ ʂʨʠʚʦʨʽʟʴʢʦ-

ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʨʦʟʣʦʤʫ ʟ ʟʘʭʦʜʫ. 

 

 

ʈʠʩ. 1.1. ʇʦʣʦʞʝʥʥʷ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʙʘʩʝʡʥʫ (ʂ.) ʚ 

ʩʪʨʫʢʪʫʨʽ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ (ʟʘ ʜʘʥʠʤʠ ɯ.ʉ.ʇʘʨʘʥʴʢʘ [134, 135], ʟ ʫʪʦʯ-

ʥʝʥʥʷʤʠ ʘʚʪʦʨʘ). 

ʄʝʛʘʙʣʦʢʠ: ɯ ï ɺʦʣʠʥʩʴʢʠʡ; ɯɯ ï ɼʥʽʩʪʝʨʩʴʢʦ-ɹʫʟʴʢʠʡ; ɯɯɯ ï ʈʦʩʠʥʩʴʢʦ-

ʊʠʢʠʮʴʢʠʡ; IV ï ɯʥʛʫʣʴʩʴʢʠʡ; V ï ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʠʡ; VI ï ʇʨʠʘʟʦʚʩʴ-

ʢʠʡ. 

ʐʦʚʥʽ ʟʦʥʠ: 1 ï ɻʦʣʦʚʘʥʽʚʩʴʢʘ; 2 ï ɯʥʛʫʣʝʮʴʢʦ-ʂʨʠʚʦʨʽʟʴʢʘ; 3 ï ʆʨʽʭʦʚʦ-

ʇʘʚʣʦʛʨʘʜʩʴʢʘ. 

 

 

ʂʨʠʚʦʨʽʟʴʢʘ ʩʪʨʫʢʪʫʨʘ ï ʩʢʣʘʜʥʦ ʧʦʙʫʜʦʚʘʥʝ ʛʝʦʣʦʛʽʯʥʝ ʫʪʚʦʨʝʥʥʷ, ʷʢʝ 

ʚ ʩʢʣʘʜʽ ʟʦʥʠ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʨʦʟʣʦʤʫ ʧʨʦʩʪʷʛʥʫʣʦʩʴ ʚ ʩʫʙʤʝ-

ʨʠʜʽʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʫ ʥʘ ʚʽʜʩʪʘʥʴ ʧʦʥʘʜ 100 ʢʤ (ʨʠʩ. 1.2). ʄʘʢʩʠʤʘʣʴʥʘ 

ʰʠʨʠʥʘ ʩʤʫʛʠ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʥʘ ʰʠʨʦʪʽ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 
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ʩʪʘʥʦʚʠʪʴ 11 ʢʤ, ʤʽʥʽʤʘʣʴʥʘ ï ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʃʠʭʤʘʥʽʚʩʴʢʦʾ ʟʘʣʽʟʦʨʫ-

ʜʥʦʾ ʩʤʫʛʠ ï ʙʣʠʟʴʢʦ 200 ʤ. 

 

 

 

ʈʠʩ. 1.2. ʉʭʝʤʘʪʠʯʥʘ ʛʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ (ʟʘ 

ɺ.ɼ.ɭʚʪʻʭʦʚʠʤ [53] , ʟ ʫʪʦʯʥʝʥʥʷʤʠ ʘʚʪʦʨʘ). 

ɺʝʨʭʥʽʡ ʘʨʭʝʡ: 1 ï ʢʦʥʢʩʴʢʘ ʩʝʨʽʷ. ʅʠʞʥʽʡ ʧʨʦʪʝʨʦʟʦʡ: 2-5 ï ʢʨʠʚʦʨʽʟʴ-

ʢʘ ʩʝʨʽʷ: 2 ï ʥʦʚʦʢʨʠʚʦʨʽʟʴʢʘ ʩʚʽʪʘ, 3 ï ʩʢʝʣʶʚʘʪʩʴʢʘ ʩʚʽʪʘ, 4 ï ʩʘʢʩʘʛʘʥʩʴʢʘ 

ʩʚʽʪʘ; 5 ï ʛʜʘʥʮʽʚʩʴʢʘ ʩʚʽʪʘ. ʉʝʨʝʜʥʽʡ ʧʨʦʪʝʨʦʟʦʡ: 6 ï ʛʣʝʶʚʘʪʩʴʢʘ ʩʚʽʪʘ. 

ɯʥʪʨʫʟʠʚʥʽ ʪʘ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʽ ʫʪʚʦʨʝʥʥʷ: 7 ï ʛʨʘʥʽʪʦʾʜʠ ʜʥʽʧʨʦʧʝʪ-

ʨʦʚʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʝʨʝʜʥʴʦʛʦ ʘʨʭʝʶ; 8 ï ʜʘʡʢʠ ʜʽʘʙʘʟʽʚ ʚʝʨʭʥʴʦʛʦ ʧʨʦʪʝ-
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ʨʦʟʦʶ. ɯʥʰʽ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 9 ï ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʨʦʟʣʦʤ ʤʘʥ-

ʪʽʡʥʦʛʦ ʟʘʢʣʘʜʝʥʥʷ, 10 ï ʨʦʟʣʦʤʠ ʤʘʥʪʽʡʥʦ-ʢʦʨʦʚʦʛʦ ʪʘ ʢʦʨʦʚʦʛʦ ʟʘʢʣʘʜʝʥ-

ʥʷ; 11 ï ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʢʦʥʪʘʢʪʠ. 

ɿʘʣʽʟʦʨʫʜʥʽ ʨʘʡʦʥʠ: I ï ʇʽʚʥʽʯʥʠʡ (ɻʘʥʥʽʚʩʴʢʠʡ); II ï ʎʝʥʪʨʘʣʴʥʠʡ (ʉʘ-

ʢʩʘʛʘʥʩʴʢʠʡ); III ï ʇʽʚʜʝʥʥʠʡ; IV ï ɯʥʛʫʣʝʮʴʢʠʡ (ʃʠʭʤʘʥʽʚʩʴʢʠʡ). 

ɿʘʣʽʟʦʨʫʜʥʽ ʩʤʫʛʠ: 1 ï ʉʭʽʜʥʦ-ɻʘʥʥʽʚʩʴʢʘ; 2 ï ɿʘʭʽʜʥʦ-ɻʘʥʥʽʚʩʴʢʘ; 3 ï 

ɼʘʣʴʥʽ ɿʘʭʽʜʥʽ ʩʤʫʛʠ; 4 ï ʉʘʢʩʘʛʘʥʩʴʢʘ; 5 ï ʜʽʣʷʥʢʘ ʟʘʤʠʢʘʥʥʷ ʂʨʠʚʦʨʽʟʴʢʦʛʦ 

ʩʠʥʢʣʽʥʦʨʽʶ; 6 ï ʃʠʭʤʘʥʽʚʩʴʢʘ. 

 

 

ɿʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, ʂʨʠʚʦʨʽʟʴʢʠʡ ʙʘʩʝʡʥ ʧʦʜʽʣʷʻʪʴʩʷ 

ʥʘ ʯʦʪʠʨʠ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʘʡʦʥʠ: ʇʽʚʥʽʯʥʠʡ ʘʙʦ ɻʘʥʥʽʚʩʴʢʠʡ (ɻʘʥʥʽʚʩʴʢʝ ʪʘ 

ʇʝʨʚʦʤʘʡʩʴʢʝ ʨʦʜʦʚʠʱʘ), ʎʝʥʪʨʘʣʴʥʠʡ ʘʙʦ ʉʘʢʩʘʛʘʥʩʴʢʠʡ (ʚʽʜ ʨʦʜʦʚʠʱʘ 

ʰʘʭʪʠ çʊʝʨʥʽʚʩʴʢʘè ʥʘ ʧʽʚʥʦʯʽ ʜʦ ʨʦʜʦʚʠʱʘ ʰʘʭʪʠ çɻʽʛʘʥʪ-ɻʣʠʙʦʢʘè ʥʘ ʧʚ̔-

ʜʥʽ), ʇʽʚʜʝʥʥʠʡ (ʉʢʝʣʶʚʘʪʩʴʢʝ, ɺʘʣʷʚʢʠʥʩʴʢʝ ʪʘ ʧʨʠʣʝʛʣʽ ʨʦʜʦʚʠʱʘ) ʪʘ ɯʥʛʫ-

ʣʝʮʴʢʠʡ ʘʙʦ ʃʠʭʤʘʥʽʚʩʴʢʠʡ (ʚʽʜ ʨʦʜʦʚʠʱʘ ʙʫʚʰʦʛʦ ʨʫʜʥʠʢʘ ʽʤ. ɺ.ɸ.ɺʘʣʷʚʢʘ 

ʥʘ ʧʽʚʥʦʯʽ ʜʦ ɯʥʛʫʣʝʮʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʥʘ ʧʽʚʜʥʽ). 

ʇʝʨʚʦʤʘʡʩʴʢʝ ʨʦʜʦʚʠʱʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʇʽʚʥʽʯʥʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʨʘ-

ʡʦʥʫ, ʚ ʩʢʣʘʜʽ ʷʢʦʛʦ ʚʠʜʽʣʷʶʪʴʩʷ ʜʚʽ ʟʘʣʽʟʦʨʫʜʥʽ ʩʤʫʛʠ ï ʚʽʜʥʦʩʥʦ ʧʦʪʫʞʥʘ 

ʉʭʽʜʥʦ-ɻʘʥʥʽʚʩʴʢʘ ʡ ʤʘʣʦʧʦʪʫʞʥʘ, ʥʝʚʠʪʨʠʤʘʥʘ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ ɿʘʭʽʜʥʦ-

ɻʘʥʥʽʚʩʴʢʘ. ɿʘʣʽʟʦʨʫʜʥʽ ʩʤʫʛʠ ʨʦʟʜʽʣʝʥʽ ʪʦʚʱʝʶ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʤʝʪʘʢʣʘʩʪʦ-

ʣʽʪʽʚ ʽ ʜʦʣʦʤʽʪʦʚʠʭ ʤʘʨʤʫʨʽʚ ʛʜʘʥʮʽʚʩʴʢʦʾ ʪʘ ʛʣʝʶʚʘʪʩʴʢʦʾ ʩʚʽʪ. ʇʝʨʚʦʤʘʡʩʴʢʝ 

ʨʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʤʽʞ ʧʽʚʜʝʥʥʠʤ ʬʣʘʥʛʦʤ ʉʭʽʜʥʦ-ɻʘʥʥʽʚʩʴʢʦʾ ʟʘʣʽʟʦʨʫ-

ʜʥʦʾ ʩʤʫʛʠ ʪʘ ʧʽʚʥʽʯʥʠʤ ʬʣʘʥʛʦʤ ʉʘʢʩʘʛʘʥʩʴʢʦʾ ʩʤʫʛʠ, ʷʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. 

ʅʘ ʧʽʚʜʥʽ ʇʝʨʚʦʤʘʡʩʴʢʝ ʨʦʜʦʚʠʱʝ ʢʦʥʪʘʢʪʫʻ ʟ ʨʦʜʦʚʠʱʝʤ ʰʘʭʪʠ çʊʝʨ-

ʥʽʚʩʴʢʘè, ʥʘ ʧʽʚʥʦʯʽ ʟ ʨʦʜʦʚʠʱʝʤ ʰʘʭʪ çʇʝʨʚʦʤʘʡʩʴʢʘ-1è ʽ çʇʝʨʚʦʤʘʡʩʴʢʘ-

2è, ʘ ʯʝʨʝʟ ʩʢʣʘʜʥʠʡ ʪʝʢʪʦʥʽʯʥʠʡ ʚʫʟʦʣ ʧʝʨʝʪʠʥʫ ʂʨʠʚʦʨʽʟʴʢʦ-
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ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʪʘ ɼʝʚʣʘʜʽʚʩʴʢʦʛʦ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ï ʟ ɻʘʥʥʽʚʩʴʢʠʤ ʨʦ-

ʜʦʚʠʱʝʤ. 

 

 

 

1.2. ʉʪʨʘʪʠʛʨʘʬʽʷ 

 

 

ɺ ʙʫʜʦʚʽ ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫʪʚʦʨʝʥʥʷ ʪʨʴʦʭ ʝʦʥʽʚ ï 

ʘʨʭʝʶ, ʧʨʦʪʝʨʦʟʦʶ ʪʘ ʬʘʥʝʨʦʟʦʶ. ɸʨʭʝʡʩʴʢʽ ʪʘ ʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʤʝʪʘʤʦʨʬʽʟʦ-

ʚʘʥʽ ʚʫʣʢʘʥʦʛʝʥʥʽ ʪʘ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʚʽʜʢʣʘʜʠ ʨʘʟʦʤ ʟ ʛʨʘʥʽʪʦʾʜʘʤʠ 

ʩʢʣʘʜʘʶʪʴ ʢʨʠʩʪʘʣʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ. ʄʝʪʘʤʦʨʬʽʯʥʽ ʫʪʚʦʨʝʥʥʷ, ʦʙʨʘʤʣʝʥʥʷ 

ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʫʣʴʩʴʢʦʶ (ʥʠʞʥʽʡ ʘʨʭʝʡ) ʽ ʢʦʥʢʩʴʢʦʶ 

(ʚʝʨʭʥʽʡ ʘʨʭʝʡ) ʩʝʨʽʷʤʠ [1, 10, 11, 14, 16-19, 83, 84, 92, 161, 166, 193-195, 

218]. 

ɸʫʣʴʩʴʢʘ ʩʝʨʽʷ, ʟʜʝʙʽʣʴʰʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʣʽʢʪʦʚʠʤʠ ʣʽʥʟʦʚʠʜʥʠ-

ʤʠ, ʛʥʽʟʜʦʧʦʜʽʙʥʠʤʠ ʪʽʣʘʤʠ ʩʝʨʝʜ ʧʣʘʛʽʦʛʨʘʥʠʪʽʚ ʪʘ ʤʽʛʤʘʪʠʪʽʚ ʩʝʨʝʜʥʴʦʘʨ-

ʭʝʡʩʴʢʦʛʦ ʜʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʈʝʣʽʢʪʠ ʩʢʣʘʜʝʥʽ ʙʽʦʪʠʪʦʚʠʤʠ, ʙʽʦ-

ʪʠʪ-ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʠʤʠ ʛʥʝʡʩʘʤʠ ʪʘ ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʩʣʘʥʮʷʤʠ, ʘʤʬʽʙʦʣʽʪʘʤʠ, 

ʩʠʣʽʢʘʪ-ʤʘʛʥʝʪʠʪʦʚʠʤʠ ʢʚʘʨʮʠʪʘʤʠ. ʇʦʪʫʞʥʽʩʪʴ ʪʽʣ ʜʦʩʷʛʘʻ 10, ʟʨʽʜʢʘ ʙʽʣʴʰʝ 

ʤʝʪʨʽʚ. 

ʂʦʥʢʩʴʢʘ ʩʝʨʽʷ ʩʢʣʘʜʘʻ ʥʠʟʠ ʨʦʟʨʽʟʫ ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ, ʧʨʝʜʩʪʘ-

ʚʣʝʥʘ ʘʤʬʽʙʦʣʽʪʘʤʠ, ʧʣʘʛʽʦʢʣʘʟ-ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʠʤʠ, ʢʚʘʨʮ-ʧʣʘʛʽʦʢʣʘʟ-

ʭʣʦʨʠʪ-ʙʽʦʪʠʪ-ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʠʤʠ, ʢʚʘʨʮ-ʧʣʘʛʽʦʢʣʘʟ-ʭʣʦʨʠʪ-ʙʽʦʪʠʪʦʚʠʤʠ 

ʩʣʘʥʮʷʤʠ, ʷʢʽ ʻ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʘʥʘʣʦʛʘʤʠ ʢʣʘʩʪʦʣʽʪʽʚ ʪʘ ʪʦʣʝʾʪʽʚ, ʜʘʮʠ-

ʪʽʚ, ʘʥʜʝʟʠʪʽʚ. ɰʾ ʧʦʪʫʞʥʽʩʪʴ ʜʦʩʷʛʘʻ 1000-1100 ʤ. ɺʽʢ ʫʪʚʦʨʝʥʥʷ ï 2825-2615 

ʤʣʥ. ʨʦʢʽʚ. 

ʊʦʚʱʘ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʂʨʠʚʙʘʩʫ, ʷʢʘ ʟʘʣʷʛʘʻ ʥʘ ʧʦʚʝʨʭʥʽ ʛʨʘʥʽʪʽʚ 

ʽ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʘʫʣʴʩʴʢʦʾ ʪʘ ʢʦʥʢʩʴʢʦʾ ʩʝʨʽʡ, ʟʛʽʜʥʦ ʟʽ ʩʭʝʤʦʶ ʩʪʨʘʪʠ-
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ʛʨʘʬʽʯʦʛʦ ʧʦʜʽʣʫ ʜʦʢʝʤʙʨʽʶ ʋʑ, ʥʘʣʝʞʠʪʴ ʜʦ ʫʪʚʦʨʝʥʴ ʨʘʥʥʴʦʛʦ ʪʘ ʩʝʨʝʜ-

ʥʴʦʛʦ ʧʨʦʪʝʨʦʟʦʶ. ʈʘʥʥʴʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʚʠʜʽʣʷʶʪʴʩʷ ʷʢ ʢʨʠʚʦʨʽ-

ʟʴʢʘ ʩʝʨʽʷ, ʾʾ ʧʽʜʨʦʟʜʽʣʷʶʪʴ (ʟʥʠʟʫ ʜʦʛʦʨʠ) ʥʘ ʥʦʚʦʢʨʠʚʦʨʽʟʴʢʫ, ʩʢʝʣʶʚʘʪʩʴ-

ʢʫ, ʩʘʢʩʘʛʘʥʩʴʢʫ ʪʘ ʛʜʘʥʮʽʚʩʴʢʫ ʩʚʽʪʠ. ɿʘʚʝʨʰʫʶʪʴ ʨʦʟʨʽʟ ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢ-

ʪʫʨʠ ʧʦʨʦʜʠ ʛʣʝʶʚʘʪʩʴʢʦʾ ʩʚʽʪʠ, ʚʽʜʥʝʩʝʥʽ ʜʦ ʫʪʚʦʨʝʥʴ ʩʝʨʝʜʥʴʦʛʦ ʧʨʦʪʝʨʦ-

ʟʦʶ. 

ʅʦʚʦʢʨʠʚʦʨʽʟʴʢʘ ʩʚʽʪʘ ʩʢʣʘʜʝʥʘ ʘʤʬʽʙʦʣʽʪʘʤʠ (ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ 

ʙʘʟʘʣʴʪʦʾʜʘʤʠ) ʟ ʧʨʦʰʘʨʢʘʤʠ ʪʘ ʣʽʥʟʘʤʠ ʫʣʘʤʢʦʚʠʭ ʧʦʨʽʜ. ɰʭ ʚʽʢ ʙʣʠʟʴʢʦ 

2600 ʤʣʥ. ʨʦʢʽʚ. ɺ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ (ʥʠʞʥʷ ʧʽʜʩʚʽʪʘ) ʜʦʤʽʥʫʶʪʴ ʘʤʬʽ-

ʙʦʣʽʪʠ, ʤʝʥʰʦʶ ʤʽʨʦʶ ʪʫʪ ʧʨʦʷʚʣʝʥʽ ʢʚʘʨʮ-ʧʦʣʴʦʚʦʰʧʘʪ-ʨʦʛʦʚʦʦʙʤʘʥʢʦ-

ʙʽʦʪʠʪʦʚʽ ʩʣʘʥʮʽ ʪʘ ʙʽʦʪʠʪ-ʧʦʣʴʦʚʦʰʧʘʪʦʚʽ, ʤʦʥʦʤʽʥʝʨʘʣʴʥʽ ʢʚʘʨʮʠʪʠ. ɼʦʛʦʨʠ 

ʟʘ ʨʦʟʨʽʟʦʤ ʨʦʣʴ ʤʝʪʘʢʣʘʩʪʦʣʽʪʽʚ ʟʨʦʩʪʘʻ, ʽ ʚ ʩʢʣʘʜʽ ʚʝʨʭʥʴʦʾ ʧʽʜʩʚʽʪʠ ʚʦʥʠ 

ʢʽʣʴʢʽʩʥʦ ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʶʪʴ ʘʤʬʽʙʦʣʽʪʠ. ʇʦʪʫʞʥʽʩʪʴ ʩʚʽʪʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 

0-50 ʜʦ ʧʦʥʘʜ 2000 ʤ. 

ʉʢʝʣʶʚʘʪʩʴʢʘ ʩʚʽʪʘ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ ʥʦʚʦʢʨʠʚʦʨʽʟʴʢʽʡ. ʉʢʣʘʜʝʥʘ 

ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʫʣʘʤʢʦʚʠʤʠ ʦʩʘʜʢʘʤʠ ʪʘ ʚʫʣʢʘʥʦʛʝʥʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ 

ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ, ʚʽʢ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 2500-2600 ʤʣʥ. ʨʦʢʽʚ. ʇʦʜʽʣʷʻʪʴ-

ʩʷ ʥʘ ʪʨʠ ʧʽʜʩʚʽʪʠ. 

ɺ ʙʘʟʘʣʴʥʽʡ ʾʾ ʯʘʩʪʠʥʽ ʟʘʣʷʛʘʶʪʴ ʚʝʨʩʪʚʠ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ ʧʽʩʢʦʚʠʢʽʚ 

ʪʘ ʙʽʣʴʰ ʨʽʜʢʽʩʥʠʭ ʛʨʘʚʽʡʥʠʭ, ʛʘʣʝʯʥʠʭ ʢʦʥʛʣʦʤʝʨʘʪʽʚ ʥʠʞʥʴʦʾ ʧʽʜʩʚʽʪʠ, ʧʦ-

ʪʫʞʥʽʩʪʴ ʷʢʦʾ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0 ʜʦ 100-150 ʤ. 

ʉʝʨʝʜʥʷ ʧʽʜʩʚʽʪʘ ʩʢʣʘʜʝʥʘ ʚʝʨʩʪʚʘʤʠ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ ʘʣʝʚʨʦʣʽʪʽʚ ʘʨ-

ʛʽʣʽʪʽʚ, ʧʝʣʽʪʽʚ ï ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʠʤʠ ʘʙʦ ʢʚʘʨʮ-ʤʫʩʢʦʚʽʪʦʚʠʤʠ ʩʣʘʥʮʷʤʠ (ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʶ ʤʝʪʘʤʦʨʬʽʟʤʫ); ʧʦʪʫʞʥʽʩʪʴ ʧʽʜʩʚʽʪʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 

0 ʜʦ 100-120 ʤ. 

ɺ ʤʝʞʘʭ ʜʝʷʢʠʭ ʨʦʜʦʚʠʱ (ɻʘʥʥʽʚʩʢʝ, ʇʝʨʚʦʤʘʡʩʴʢʝ, ɯʥʛʫʣʝʮʴʢʝ) ʥʠʞʥʷ 

ʪʘ ʚʝʨʭʥʷ ʧʽʜʩʚʽʪʠ ʫʪʚʦʨʶʶʪʴ ʥʝʧʦʜʽʣʝʥʫ çʘʨʢʦʟʦ-ʬʽʣʽʪʦʚʫè ʪʦʚʱʫ, ʩʢʣʘʜʝʥʫ 

ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʛʨʫʙʦ- ʽ ʪʦʥʢʦʫʣʘʤʢʦʚʠʤʠ ʦʩʘʜʢʘʤʠ, ʱʦ ʧʝʨʝʰʘʨʦʚʫ-

ʶʪʴʩʷ. 



39 

 

ɺʝʨʭʥʶ ʧʽʜʩʚʽʪʫ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʘʣʴʢ-ʚʤʽʩʥʽ ʩʣʘʥʮʽ ï ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ 

ʝʬʫʟʠʚʠ ʪʘ ʪʫʬʠ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ, ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʟ ʨʽʜʢʽʩʥʠʤʠ ʧʨʦʰʘʨʢʘ-

ʤʠ ʪʘ ʣʽʥʟʘʤʠ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ ʫʣʘʤʢʦʚʠʭ ʧʦʨʽʜ: ʢʚʘʨʮʠʪʽʚ, ʢʚʘʨʮ-

ʭʣʦʨʠʪʦʚʠʭ, ʢʚʘʨʮ-ʙʽʦʪʠʪʦʚʠʭ ʩʣʘʥʮʽʚ, ʽʥʦʜʽ ʤʝʪʘʢʦʥʛʣʦʤʝʨʘʪʽʚ. ʇʦʪʫʞʥʽʩʪʴ 

ʧʽʜʩʚʽʪʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0 ʜʦ 250 ʤ. ʅʝʟʚʠʯʘʡʥʽʩʪʴ ʩʢʣʘʜʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʧʦ-

ʨʽʜ ʧʽʜʩʚʽʪʠ ʻ ʧʨʠʯʠʥʦʶ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʾʾ ʟʽ ʩʢʣʘʜʫ ʤʝʪʘʢʣʘʩʪʦʛʝʥʥʦʾ ʩʢʝʣʶ-

ʚʘʪʩʴʢʦʾ ʩʚʽʪʠ ʽ ʚʠʜʽʣʝʥʥʷ ʚ ʷʢʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦʾ ʽʥʛʫʣʝʮʴʢʦʾ ʩʚʽʪʠ. 

ɿʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʢʝʣʶʚʘʪʩʴʢʦʾ ʩʚʽʪʠ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 50-60 ʜʦ 250-

300 ʤ. 

ʉʘʢʩʘʛʘʥʩʴʢʘ ʩʚʽʪʘ, ʚʽʢ ʷʢʦʾ ʩʪʘʥʦʚʠʪʴ 2500-2300 ʤʣʥ. ʨʦʢʽʚ, ʩʢʣʘʜʝʥʘ 

ʩʣʘʥʮʝʚʠʤʠ ʪʘ ʟʘʣʽʟʠʩʪʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ, ʷʢʽ ʯʝʨʛʫʶʪʴʩʷ. ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴ-

ʢʽʩʪʴ ʛʦʨʠʟʦʥʪʽʚ (ʩʽʤ ʟʘʣʽʟʠʩʪʠʭ ʽ ʩʽʤ ʩʣʘʥʮʝʚʠʭ) ʧʨʠʩʫʪʥʷ ʚ ʨʦʟʨʽʟʽ ʮʝʥʪʨʘʣʴ-

ʥʦʾ ʯʘʩʪʠʥʠ ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. ʅʘ ʧʽʚʥʽʯ ʪʘ ʥʘ ʧʽʚʜʝʥʴ ʫ 

ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʦʶ ʫʤʦʚ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ ʙʽʣʴʰʽʩʪʴ ʟʘʣʽʟʠʩʪʠʭ ʽ ʩʣʘʥʮʝʚʠʭ 

ʛʦʨʠʟʦʥʪʽʚ ʬʘʮʽʘʣʴʥʦ ʚʠʢʣʠʥʶʶʪʴʩʷ. 

ɿʘʣʽʟʠʩʪʽ ʛʦʨʠʟʦʥʪʠ ʩʢʣʘʜʝʥʽ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʤʠ, ʤʘʛʥʝʪʠ-

ʪʦʚʠʤʠ, ʢʘʨʙʦʥʘʪ-ʩʠʣʽʢʘʪ-ʤʘʛʥʝʪʠʪʦʚʠʤʠ, ʤʘʛʥʝʪʠʪ-ʢʘʨʙʦʥʘʪ-ʩʠʣʽʢʘʪʥʠʤʠ 

ʢʚʘʨʮʠʪʘʤʠ, ʷʢʽ ʻ ʧʨʦʜʫʢʪʘʤʠ ʤʝʪʘʤʦʨʬʽʟʤʫ ʷʰʤʦʧʦʜʽʙʥʠʭ ʟʘʣʽʟʠʩʪʦ-

ʢʨʝʤʥʠʩʪʠʭ ʘʙʦ ʟʤʽʰʘʥʠʭ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʦ-ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʠʭ ʦʩʘʜ-

ʢʽʚ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʦʛʦ ʪʘ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʛʦ ʢʦʤ-

ʧʦʥʝʥʪʽʚ ʚ ʦʩʘʜʢʘʭ ʚʠʟʥʘʯʠʣʦ ʩʫʯʘʩʥʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨ-

ʮʠʪʽʚ ʽ ʘʫʪʠʛʝʥʥʫ ʤʽʥʝʨʘʣʦʛʽʯʥʫ ʟʦʥʘʣʴʥʽʩʪʴ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʎʝʥʪʨʘ-

ʣʴʥʽ ʾʭ ʯʘʩʪʠʥʠ ʩʢʣʘʜʝʥʽ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʤʠ ʢʚʘʨʮʠʪʘʤʠ, ʧʨʦʤʽʞ-

ʥʽ ï ʤʘʛʥʝʪʠʪʦʚʠʤʠ, ʘ ʧʨʠʢʦʥʪʘʢʪʦʚʽ ʟʦʥʠ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʠʡ ʧʽʜʚʠʱʝʥʠʡ 

ʚʤʽʩʪ ʫ ʩʢʣʘʜʽ ʷʰʤʦʾʜʽʚ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ï ʢʘʨʙʦʥʘʪ-

ʩʠʣʽʢʘʪ-ʤʘʛʥʝʪʠʪʦʚʠʤʠ ʪʘ ʤʘʛʥʝʪʠʪ-ʢʘʨʙʦʥʘʪ-ʩʠʣʽʢʘʪʥʠʤʠ ʢʚʘʨʮʠʪʘʤʠ. 

ʉʣʘʥʮʝʚʽ ʛʦʨʠʟʦʥʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʪʦʥʢʦʫʣʘʤʢʦ-

ʚʠʤʠ ʦʩʘʜʢʘʤʠ ï ʛʣʠʥʘʤʠ ʟ ʜʦʤʽʰʢʘʤʠ ʘʣʝʚʨʦʣʽʪʦʚʦʛʦ ʪʘ ʧʽʱʘʥʦʛʦ ʤʘʪʝʨʽʘ-

ʣʫ. ɺ ʾʭ ʙʫʜʦʚʽ ʪʘʢʦʞ ʚʽʜʤʽʯʘʻʪʴʩʷ ʘʫʪʠʛʝʥʥʘ ʟʦʥʘʣʴʥʽʩʪʴ: ʧʨʠʢʦʥʪʘʢʪʦʚʽ ʟ 
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ʟʘʣʽʟʠʩʪʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʟʦʥʠ ʩʢʣʘʜʝʥʽ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʶ ʤʝʪʘʤʦʨ-

ʬʽʟʤʫ) ʢʘʨʙʦʥʘʪ-ʢʚʘʨʮ-ʭʣʦʨʠʪʦʚʠʤʠ ʘʙʦ ʢʫʤʽʥʛʪʦʥʽʪ-ʢʚʘʨʮ-ʙʽʦʪʠʪʦʚʠʤʠ ʩʣʘ-

ʥʮʷʤʠ, ʮʝʥʪʨʘʣʴʥʽ ʟʦʥʠ ï ʩʝʨʠʮʠʪ-ʢʚʘʨʮ-ʭʣʦʨʠʪʦʚʠʤʠ ʘʙʦ ʤʫʩʢʦʚʽʪ-ʢʚʘʨʮ-

ʙʽʦʪʠʪʦʚʠʤʠ ʾʭ ʚʽʜʤʽʥʘʤʠ. ɺ ʟʚôʷʟʢʫ ʟ ʨʽʟʥʠʤʠ ʫʤʦʚʘʤʠ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ 

ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ʘʫʪʠʛʝʥʥʠʭ ʨʠʪʤʽʚ ʩʣʘʥʮʝʚʠʭ ʽ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ʤʦ-

ʞʫʪʴ ʚʠʧʘʜʘʪʠ. 

ʇʦʪʫʞʥʽʩʪʴ ʜʝʷʢʠʭ ʛʦʨʠʟʦʥʪʽʚ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ ʜʦʩʷʛʘʻ 500-600 ʤ. 

ɿʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʚʽʪʠ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 40-50 ʜʦ 1300-1400 ʤ. 

ɻʜʘʥʮʽʚʩʴʢʘ ʩʚʽʪʘ ʟʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʥʝʫʟʛʦʜʞʝʥʥʷʤ ʟʘʣʷʛʘʻ ʥʘ ʨʦʟ-

ʤʠʪʽʡ ʧʦʚʝʨʭʥʽ ʩʘʢʩʘʛʘʥʩʴʢʦʾ. ʅʠʞʥʽʡ ʾʾ ʛʦʨʠʟʦʥʪ ʩʢʣʘʜʝʥʠʡ ʤʝʪʘʤʦʨʬʽʟʦʚʘ-

ʥʠʤʠ ʫʣʘʤʢʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ï ʤʝʪʘʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʤʦʥʦʤʽʥʝʨʘʣʴʥʠʤʠ ʪʘ 

ʩʠʣʽʢʘʪʥʠʤʠ ʢʚʘʨʮʠʪʘʤʠ, ʢʚʘʨʮ-ʭʣʦʨʠʪʦʚʠʤʠ, ʛʨʘʬʽʪ-ʭʣʦʨʠʪ-ʢʚʘʨʮ-

ʤʽʩʢʦʚʽʪʦʚʠʤʠ ʪʘ ʙʣʠʟʴʢʦʛʦ ʩʢʣʘʜʫ ʩʣʘʥʮʷʤʠʠ. ɺ ʡʦʛʦ ʧʽʜʦʰʚʽ ʣʦʢʘʣʴʥʦ ʧʨʦ-

ʷʚʣʝʥʽ ʧʦʢʣʘʜʠ ʙʘʛʘʪʠʭ ʟʘʣʽʟʥʠʭ ʨʫʜ, ʷʢʽ ʻ ʧʨʦʜʫʢʪʦʤ ʧʝʨʝʚʽʜʢʣʘʜʘʥʥʷ ʚʠʚʽʪ-

ʨʝʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʧʦʨʽʜ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ. ɺʝʨʭʥʽʡ ʛʦʨʠʟʦʥʪ ʛʜʘʥʮʽʚʩʴʢʦʾ 

ʩʚʽʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʫʣʘʤʢʦʚʠʤʠ ʦʩʘʜʢʘʤʠ ï ʢʚʘʨʮ-

ʜʚʦʩʣʶʜʷʥʠʤʠ, ʛʨʘʬʽʪ-ʢʚʘʨʮ-ʩʝʨʠʮʠʪ-ʭʣʦʨʠʪʦʚʠʤʠ ʩʣʘʥʮʷʤʠ, ʩʣʶʜʠʩʪʠʤʠ 

ʢʚʘʨʮʠʪʘʤʠ. 

ɺʽʢ ʦʩʘʜʢʽʚ ʛʜʘʥʮʝʚʩʴʢʦʾ ʩʚʽʪʠ ʚʽʜ 2200 ʜʦ 2100 ʤʣʥ. ʨ. ɿʘʛʘʣʴʥʘ ʧʦʪʫʞ-

ʥʽʩʪʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʧʝʨʰʠʭ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ ʜʦ 750-850 ʤ. 

ɻʣʝʶʚʘʪʩʴʢʘ ʩʚʽʪʘ ʟʘʚʝʨʰʫʻ ʨʦʟʨʽʟ ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ ʽ ʥʘʣʝʞʠʪʴ 

ʜʦ ʫʪʚʦʨʝʥʴ ʩʝʨʝʜʥʴʦʛʦ ʧʨʦʪʝʨʦʟʦʶ. ɺ ʾʾ ʙʫʜʦʚʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʤʝʪʘʢʦʥʛʣʦʤʝ-

ʨʘʪʠ, ʤʦʥʦʤʽʥʝʨʘʣʴʥʽ, ʩʠʣʽʢʘʪʥʽ ʢʚʘʨʮʠʪʠ, ʢʚʘʨʮ-ʩʝʨʠʮʠʪ-ʙʽʦʪʠʪʦʚʽ ʽʥʦʜʽ ʟ 

ʛʨʘʥʘʪʦʤ ʽ ʨʦʛʦʚʦʶ ʦʙʤʘʥʢʦʶ ʩʣʘʥʮʽ. 

ʇʦʪʫʞʥʽʩʪʴ ʩʚʽʪʠ ʜʦʩʷʛʘʻ 3500 ʤ. 

ʂʘʡʥʦʟʦʡʩʴʢʠʡ ʦʩʘʜʦʚʠʡ ʯʦʭʦʣ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʩʢʣʘʜʘʶʪʴ ʚʽ-

ʜʢʣʘʜʠ ʧʘʣʝʦʛʝʥʦʚʦʾ, ʥʝʦʛʝʥʦʚʦʾ ʪʘ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʠʩʪʝʤ, ʷʢʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʟʘʣʷʛʘʶʪʴ ʥʘ ʧʦʨʦʜʘʭ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ʊʦʚʱʫ ʧʘʣʝʦʛʝʥʫ ʩʢʣʘʜʘ-

ʶʪʴ ʚʝʨʩʪʚʠ ʪʘ ʣʽʥʟʠ ʛʣʠʥ, ʩʫʛʣʠʥʢʽʚ, ʧʽʩʢʽʚ, ʚʘʧʥʷʢʽʚ, ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ, ʤʘʨʛʘ-



41 

 

ʥʮʝʚʠʭ ʨʫʜ, ʙʦʢʩʠʪʽʚ ʪʘ ʜʝʷʢʠʭ ʤʝʥʰ ʧʦʰʠʨʝʥʠʭ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ. ʅʝʦʛʝ-

ʥʦʚʫ ʪʦʚʱʫ ʩʢʣʘʜʘʶʪʴ ʚʝʨʩʪʚʠ ʪʘ ʣʽʥʟʠ ʧʽʩʢʽʚ, ʛʣʠʥ, ʩʫʛʣʠʥʢʽʚ. ʏʝʪʚʝʨʪʠʥʥʽ 

ʫʪʚʦʨʝʥʥʷ (ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʩʫʛʣʠʥʢʠ, ʧʽʩʢʠ, ʛʨʘʚʝʣʽʪʠ) ʤʘʡʞʝ ʩʫʮʽʣʴʥʠʤ 

ʯʦʭʣʦʤ ʧʦʢʨʠʚʘʶʪʴ ʪʝʨʠʪʦʨʽʶ ʂʨʠʚʙʘʩʫ. ʇʦʪʫʞʥʽʩʪʴ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʟʨʦʩ-

ʪʘʻ ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ ʧʽʚʥʽʯʥʦʛʦ ʜʦ ʧʽʚʜʝʥʥʦʛʦ ʬʣʘʥʛʽʚ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ ʟ 

0-10 ʜʦ 70-80 ʤ. 

ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟ-

ʢʦʶ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɺ ʡʦʛʦ ʤʝʞʘʭ ʥʝ ʚʠʜʽʣʷʻʪʴʩʷ ʢʦʥʢʩʴʢʘ ʩʝʨʽʷ. ʄʦʞʣʠʚʦ, 

ʯʝʨʝʟ ʾʾ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʜʽʣʷʥʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʜʦʚʠʱʘ ʘʙʦ ʯʝʨʝʟ ʾʾ ʧʦʻʜʥʘʥʥʷ ʟ 

ʧʦʜʽʙʥʦʶ ʟʘ ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ ʩʢʣʘʜʦʤ ʥʦʚʦʢʨʠʚʦʨʽʟʴʢʦʶ ʩʚʽʪʦʶ ʢʨʠʚʦʨʽʟʴʢʦʾ 

ʩʝʨʽʾ. 

ʈʦʟʨʽʟ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ ʧʦʯʠʥʘʻʪʴʩʷ ʩʢʝʣʶʚʘʪʩʴʢʦʶ ʩʚʽʪʦʶ, ʷʢʘ ʚ ʙʘ-

ʟʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙô̒ ʜʥʘʥʦʶ ʧʝʨʰʦʶ ʪʘ ʜʨʫʛʦʶ ʧʽʜʩʚʽʪʘʤʠ, ʘ ʫ 

ʚʝʨʭʥʽʡ ï ʪʘʣʴʢ-ʚʤʽʩʥʠʤʠ ʩʣʘʥʮʷʤʠ ʪʨʝʪʴʦʾ ʧʽʜʩʚʽʪʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʨʘʪʦ-

ʪʠʧʽʯʥʠʭ ʨʦʟʨʽʟʽʚ ʇʽʚʜʝʥʥʦʛʦ ʪʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʘʡʦʥʽʚ, ʯʝʨʝʟ 

ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʧʦʨʦʜʠ ʪʨʝʪʴʦʾ ʧʽʜʩʚʽʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʝʤʦʣʽʪ-ʘʢʪʠʥʦʣʽʪʦʚʠʤʠ ʩʣʘʥʮʷʤʠ, ʚʤʽʩʪ ʪʘʣʴʢʫ ʚ ʾʭ ʩʢʣʘʜʽ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 15-20 ʦʙô̒ ʤ.%. 

ɺ ʩʢʣʘʜʽ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ ʪʨʝʪʽʡ ʪʘ ʯʝʪʚʝʨʪʠʡ ʟʘʣʽʟʠʩʪʽ ʛʦʨʠʟʦʥʪʠ ʯʝ-

ʨʝʟ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ ʚʠʢʣʠʥʶʚʘʥʥʷ ʚʽʜʩʫʪʥʽ. ɺ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʪʨʝʪʽʡ, ʯʝʪʚʝʨʪʠʡ 

ʽ ʧô̫ ʪʠʡ ʩʣʘʥʮʝʚʽ ʛʦʨʠʟʦʥʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʙô̒ ʜʥʘʥʦʶ ʪʦʚʱʝʶ. ʑʝ ʦʜʥʽʻʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʨʦʟʨʽʟʽ ʩʚʽʪʠ ʩʴʦʤʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʪʘ ʩʴʦʤʦʛʦ ʟʘ-

ʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʽʚ, ʚʽʜʩʫʪʥʽʭ ʫ ʤʝʞʘʭ ʨʦʜʦʚʠʱ ɯʥʛʫʣʝʮʴʢʦʛʦ, ʇʽʚʜʝʥʥʦʛʦ ʪʘ 

ʧʽʚʜʝʥʥʦʾ, ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥ ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ ʨʘʡʦʥʫ. 

ɻʜʘʥʮʽʚʩʴʢʘ ʪʘ ʛʣʝʶʚʘʪʩʴʢʘ ʩʚʽʪʠ ʚ ʤʝʞʘʭ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʶ ʜʣʷ ʂʨʠʚʙʘʩʫ ʧʦʪʫʞʥʽʩʪʶ ï ʟʘʛʘʣʴʥʦ ʜʦ 10 

ʢʤ. ʉʚʽʪʠ ʩʢʣʘʜʝʥʽ ʚʝʨʩʪʚʘʤʠ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ ʫʣʘʤʢʦʚʠʭ ʧʦʨʽʜ, ʤʝʥʰʦʶ 

ʤʽʨʦʶ ʜʦʣʦʤʽʪʦʚʠʭ ʚʘʧʥʷʢʽʚ, ʘʥʘʣʦʛʽʯʥʠʭ ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʨʦʜʘʤ ʮʠʭ ʩʚʽʪ 

ʎʝʥʪʨʘʣʴʥʦʛʦ, ʇʽʚʜʝʥʥʦʛʦ ʪʘ ɯʥʛʫʣʝʮʴʢʦʛʦ ʨʘʡʦʥʽʚ. 
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ʇʦʪʫʞʥʽʩʪʴ ʪʦʚʱʽ ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʨʦʜʦʚʠʱʘ ʥʝʟʥʘʯʥʘ, 

ʟʘʟʚʠʯʘʡ, ʥʝ ʧʝʨʝʚʠʱʫʻ 50 ʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʛʘʣʴʥʽʡ ʪʝʥʜʝʥʮʽʾ ʟʤʝʥʰʝʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʧʽʚʜʝʥʥʦʛʦ ʩʭʠʣʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʚ ʥʘʧʨʷʤʢʫ 

ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ. 

 

 

 

1.3. ʊʝʢʪʦʥʽʢʘ 

 

 

ɺ ʪʝʢʪʦʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʂʨʠʚʦʨʽʟʴʢʠʡ ʙʘʩʝʡʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʜʚʦʧʦʚʝʨʭʦʚʦʶ ʙʫʜʦʚʦʶ: ʥʠʞʥʽʡ ʧʦʚʝʨʭ (ʢʨʠʩʪʘʣʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ) ʩʢʣʘʜʝ-

ʥʠʡ ʧʦʨʦʜʘʤʠ ʜʦʢʝʤʙʨʽʶ, ʚʝʨʭʥʽʡ ï ʫʪʚʦʨʝʥʥʷʤʠ ʢʘʡʥʦʟʦʶ, ʷʢʽ ʬʦʨʤʫʶʪʴ 

ʨʦʟʨʽʟ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ [1, 10, 16, 19, 73, 83, 84, 134, 143, 161, 165, 166, 206]. 

ɺ ʙʫʜʦʚʽ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʨʘʡʦʥʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʷʢ ʘʥʪʠʬʦʨ-

ʤʥʽ ʪʘʢ ʽ ʩʠʥʬʦʨʤʥʽ ʩʪʨʫʢʪʫʨʠ. ɼʦ ʧʝʨʰʠʭ ʥʘʣʝʞʘʪʴ ɯʥʛʫʣʝʮʴʢʠʡ ʚʘʣ, ʉʘʢʩʘ-

ʛʘʥʩʴʢʠʡ ʪʘ ɼʝʤʫʨʠʥʩʴʢʠʡ ʢʫʧʦʣʠ, ʤʽʞ ʷʢʠʤʠ ʨʦʟʪʘʰʦʚʘʥʘ ʩʠʥʬʦʨʤʥʘ ʂʨʠ-

ʚʦʨʽʟʴʢʘ ʩʪʨʫʢʪʫʨʘ. 

ɯʥʛʫʣʝʮʴʢʠʡ ʚʘʣ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʨʘʡʦʥʫ ʽ ʩʢʣʘʜʝʥʠʡ 

ʩʝʨʝʜʥʴʦʘʨʭʝʡʩʴʢʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʜʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʨʘʥʽʪʦʾ-

ʜʽʚ ʟ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʤ ʨʦʟʚʠʪʢʦʤ ʨʝʣʽʢʪʦʚʠʭ ʪʽʣ ʤʝʪʘʙʘʟʠʪʽʚ ʪʘ ʤʝʪʘʢʣʘʩʪʦʣʽ-

ʪʽʚ ʘʫʣʴʩʴʢʦʾ ʩʝʨʽʾ. ɼʝʤʫʨʠʥʩʴʢʠʡ ʢʫʧʦʣ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʚʽʜ 

ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ. ɺ ʡʦʛʦ ʙʫʜʦʚʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ, ʧʝʨʝʚʘʞʥʦ, ʧʦʨʬʽʨʦʚʠ-

ʜʥʽ ʛʨʘʥʽʪʠ ʦʜʥʦʽʤʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʝʨʭʥʴʦʛʦ ʘʨʭʝʶ. ʉʘʢʩʘʛʘʥʩʴʢʠʡ ʢʫ-

ʧʦʣ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʭʽʜ ʪʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ, ʩʢʣʘ-

ʜʝʥʠʡ ʧʣʘʛʽʦʛʨʘʥʽʪʘʤʠ ʦʜʥʦʽʤʝʥʥʦʛʦ ʤʘʩʠʚʫ, ʷʢʠʡ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʝʨʝʜʥʴʦʘ-

ʨʭʝʡʩʴʢʦʛʦ ʜʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʂʨʠʚʦʨʽʟʴʢʘ ʩʪʨʫʢʪʫʨʘ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʨʽʟʥʠʤʠ ʪʦʯʢʘʤʠ ʟʦʨʫ, ʻ ʢʨʫʧ-

ʥʦʶ ʩʠʥʢʣʽʥʘʣʣʶ ʘʙʦ ʤʦʥʦʢʣʽʥʘʣʣʶ, ʫʩʢʣʘʜʥʝʥʦʶ ʰʘʨôʷʞʦʧʦʜʽʙʥʠʤʠ ʥʘʩʫ-



43 

 

ʚʘʤʠ ʪʘ ʽʥʰʠʤʠ ʨʦʟʨʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʩʢʣʘʜʢʘʤʠ ʚʠʱʠʭ ʧʦʨʷʜʢʽʚ, ʱʦ 

ʦʙʫʤʦʚʠʣʦ ʾʾ ʩʫʯʘʩʥʠʡ ʙʣʦʢʦʚʦ-ʣʫʩʢʫʚʘʪʠʡ ʚʠʛʣʷʜ. 

 

 

 

ʈʠʩ. 1.3. ʉʭʝʤʘ ʪʝʢʪʦʥʽʯʥʦʾ ʙʫʜʦʚʠ ʂʨʠʚʦʨʽʟʴʢʦ ʾʩʪʨʫʢʪʫʨʠ (ʟʘ 

ʆ.ɺ.ʇʣʦʪʥʢ̔ʦʚʠʤ [143], ʟ ʫʪʦʯʥʝʥʥʷʤʠ ʘʚʪʦʨʘ). 

1 ï ʤʝʪʘʢʣʘʩʪʦʣʽʪʠ ʽ ʜʦʣʦʤʽʪʦʚʽ ʤʘʨʤʫʨʠ ʛʣʝʶʚʘʪʩʴʢʦʾ ʪʘ ʛʜʘʥʮʽʚʩʴ-

ʢʦʾ ʩʚʽʪ; 2 ï ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ ʪʘ ʩʣʘʥʮʽ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ; 3 ï ʤʝʪʘʢʣʘ-

ʩʪʦʣʽʪʠ, ʤʝʪʘʫʣʴʪʨʘʙʘʟʠʪʠ ʽ ʤʝʪʘʙʘʟʠʪʠ ʩʢʝʣʶʚʘʪʩʴʢʦʾ, ʥʦʚʦʢʨʠʚʦʨʽʟʴʢʦʾ 

ʩʚʽʪ ʽ ʢʦʥʢʩʴʢʦʾ ʩʝʨʽʾ; 4 ï ʛʨʘʥʽʪʦʾʜʠ ʜʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʪʘ ʜʝʤʫʨʠʥʩʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʽʚ; 5 ï ʨʦʟʣʦʤʠ; 6 ï ʣʽʥʽʾ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʢʦʥʪʘʢʪʽʚ; 7 ï ʪʝʢ-
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ʪʦʥʽʯʥʽ ʙʣʦʢʠ: I ï ɻʘʥʥʽʚʩʴʢʠʡ; II ï ʉʘʢʩʘʛʘʥʩʴʢʠʡ; III ï ʇʽʚʜʝʥʥʠʡ; IV ï ɯʥʛʫ-

ʣʝʮɹʢʠʡ. 

 

 

ɺ ʙʫʜʦʚʽ ʩʪʨʫʢʪʫʨʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʯʦʪʠʨʠ ʪʝʢʪʦʥʽʯʥʽ ʙʣʦʢʠ, ʦʙʤʝʞʝʥʽ 

ʨʦʟʨʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʤʘʥʪʽʡʥʦʛʦ, ʤʘʥʪʽʡʥʦ-ʢʦʨʦʚʦʛʦ ʪʘ ʢʦʨʦʚʦʛʦ ʟʘʢʣʘ-

ʜʝʥʥʷ. ʊʝʢʪʦʥʽʯʥʽ ʙʣʦʢʠ ʧʨʦʩʪʦʨʦʚʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʣʽʟʦʨʫʜʥʠʤ ʨʘʡʦʥʘʤ: 

ɻʘʥʥʽʚʩʴʢʠʡ, ʉʘʢʩʘʛʘʥʩʴʢʠʡ, ʇʽʚʜʝʥʥʠʡ ʪʘ ɯʥʛʫʣʝʮʴʢʠʡ (ʨʠʩ. 1.3). ɯʥʰʽ ʘʚʪʦ-

ʨʠ ʚʠʜʽʣʷʶʪʴ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʪʝʢʪʦʥʽʯʥʠʭ ʙʣʦʢʽʚ [134, 135]. 

ɻʘʥʥʽʚʩʴʢʠʡ ʙʣʦʢ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʂʨʠʚʦʨʽʟʴʢʦʾ 

ʩʪʨʫʢʪʫʨʠ. ʆʙʤʝʞʝʥʠʡ ʟ̔ ʟʘʭʦʜʫ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʠʤ ʨʦʟʣʦʤʦʤ ʤʘʥ-

ʪʽʡʥʦʛʦ ʟʘʢʣʘʜʝʥʥʷ, ʟʽ ʩʭʦʜʫ ï ʉʭʽʜʥʦ-ɻʘʥʥʽʚʩʴʢʠʤ ʨʦʟʣʦʤʦʤ ʢʦʨʦʚʦʛʦ ʟʘʢʣʘ-

ʜʝʥʥʷ, ʟ ʧʽʚʜʥʷ ï ɼʝʚʣʘʜʽʚʩʴʢʠʤ ʨʦʟʣʦʤʦʤ ʤʘʥʪʽʡʥʦ-ʢʦʨʦʚʦʛʦ ʟʘʢʣʘʜʝʥʥʷ. ɺ 

ʧʽʚʥʽʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʚʠʢʣʠʥʶʚʘʥʥʷ ʪʦʚʱʽ ʤʝʪʘ-

ʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ. ɺ ʙʫʜʦʚʽ ʙʣʦʢʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʥʠʞʥʴʦʧ-

ʨʦʪʝʨʦʟʦʡʩʴʢʽ ʧʦʨʦʜʠ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ ʪʘ ʧʽʜʩʪʝʣʷʶʯʽ ʛʨʘʥʽʪʦʾʜʠ ʜʝʤʫʨʠʥ-

ʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʄʝʪʘʤʦʨʬʽʯʥʽ ʫʪʚʦʨʝʥʥʷ ʩʢʣʘʜʘʶʪʴ, ʥʘ ʜʫʤʢʫ ʙʽʣʴʰʦʩʪʽ 

ʘʚʪʦʨʽʚ, ʩʠʥʢʣʽʥʘʣʴ. ʉʘʢʩʘʛʘʥʩʴʢʘ ʩʚʽʪʘ ʚ ʾʾ ʨʦʟʨʽʟʽ ʬʦʨʤʫʻ ɿʘʭʽʜʥʦ-

ɻʘʥʥʽʚʩʴʢʫ ʪʘ ʉʭʽʜʥʦ-ɻʘʥʥʽʚʩʴʢʫ ʟʘʣʽʟʦʨʫʜʥʽ ʩʤʫʛʠ. ʗʜʨʦ ʩʠʥʢʣʽʥʘʣʽ ʚʠʧʦʚ-

ʥʝʥʝ ʤʝʪʘʢʣʘʩʪʦʣʽʪʘʤʠ (ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʩʣʘʥʮʷʤʠ, ʤʦʥʦʤʽʥʝʨʘʣʴʥʠʤʠ ʪʘ ʩʠʣʽ-

ʢʘʪʥʠʤʠ ʢʚʘʨʮʠʪʘʤʠ) ʪʘ ʜʦʣʦʤʽʪʦʚʠʤʠ ʤʘʨʤʫʨʘʤʠ ʛʜʘʥʮʽʚʩʴʢʦʾ, ʛʣʝʶʚʘʪʩʴʢʦʾ 

ʩʚʽʪʠ. ʅʘ ʜʫʤʢʫ ʯʘʩʪʠʥʠ ʜʦʩʣʽʜʥʠʢʽʚ, ʪʦʚʱʘ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʢʨʠʚʦʨʽʟʴ-

ʢʦʾ ʩʝʨʽʾ ʷʚʣʷʻ ʤʦʥʦʢʣʽʥʘʣʴ. ʇʨʦʩʪʷʛʘʥʥʷ ʚʝʨʩʪʚ ʟʘʣʽʟʠʩʪʠʭ ʽ ʚʤʽʩʥʠʭ ʧʦʨʽʜ 

ʧʦʨʽʜ ʙʣʠʟʴʢʝ ʜʦ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ. ʇʘʜʽʥʥʷ, ʟʜʝʙʽʣʴʰʦʛʦ, ʥʘ ʟʘʭʽʜ ʧʽʜ ʢʫ-

ʪʦʤ 60-85
ʦ
. 

ʉʘʢʩʘʛʘʥʩʴʢʠʡ ʙʣʦʢ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʚʽʜ ɼʝʚʣʘʜʽʚʩʴʢʦʛʦ ʨʦʟʣʦʤʫ ʥʘ ʧʽ-

ʚʥʦʯʽ ʜʦ ʜʽʣʷʥʢʠ ʟʘʤʠʢʘʥʥʷ ʆʩʥʦʚʥʦʾ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʠʥʢʣʽʥʘʣʽ ʥʘ ʧʽʚʜʥʽ. ɿʘ-

ʤʠʢʘʥʥʷ ʷʚʣʷʻ ʩʢʣʘʜʥʦ ʧʦʙʫʜʦʚʘʥʫ ʩʠʥʢʣʽʥʘʣʴ, ʚ ʩʢʣʘʜʽ ʷʢʦʾ ʚʠʜʽʣʷʶʪʴ ʪʨʠ 

ʩʢʣʘʜʢʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ï ɿʘʭʽʜʥʦ-ɯʥʛʫʣʝʮʴʢʫ ʪʘ ʉʭʽʜʥʦ-ɯʥʛʫʣʝʮʴʢʫ ʩʠʥʢʣʽ-
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ʥʘʣʽ, ʨʦʟʜʽʣʝʥʽ ɯʥʛʫʣʝʮʴʢʦʶ ʘʥʪʠʢʣʽʥʘʣʣʶ. ɿʘʭʽʜʥʘ ʤʝʞʘ ʙʣʦʢʫ ï ʂʨʠʚʦʨʽʟʴ-

ʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʨʦʟʣʦʤ, ʥʘ ʩʭʦʜʽ ʢʨʠʚʦʨʽʟʴʢʘ ʩʝʨʽʷ ʚʽʜʦʢʨʝʤʣʝʥʘ ʚʽʜ ʤʘʩʠ-

ʚʽʚ ʛʨʘʥʽʪʽʚ ʩʘʢʩʘʛʘʥʩʴʢʦʛʦ ʪʘ ʜʝʤʫʨʠʥʩʴʢʦʛʦ ʢʫʧʦʣʽʚ ʉʭʽʜʥʠʤ ʨʦʟʣʦʤʦʤ ʤʘ-

ʥʪʽʡʥʦ-ʢʦʨʦʚʦʛʦ ʟʘʢʣʘʜʝʥʥʷ. 

ɺ ʙʫʜʦʚʽ ʙʣʦʢʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʦʨʦʜʠ ʢʦʥʢʩʴʢʦʾ ʪʘ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʡ, 

ʚʝʨʩʪʚʠ ʷʢʠʭ ʧʘʜʘʶʪʴ ʥʘ ʟʘʭʽʜ ʧʽʜ ʢʫʪʦʤ 46-60
ʦ
, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʫʙʤʝʨʠ-

ʜʽʦʥʘʣʴʥʠʤ ʧʨʦʩʪʷʛʘʥʥʷʤ. ʊʦʚʱʘ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ ʫʩʢʣʘʜʥʝʥʘ ʉʭʽʜʥʠʤ ʪʘ 

ʉʘʢʩʘʛʘʥʩʴʢʠʤ ʥʘʩʫʚʘʤʠ ʪʘ ʜʚʦʤʘ ʩʢʣʘʜʢʘʤʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ï ʉʘʢʩʘʛʘʥʩʴ-

ʢʦ  ʁʩʠʥʢʣʽʥʘʣʣ  ʁʪʘ ʦʜʥʦʽʤʝʥʥʦ  ʁʘʥʪʠʢʣʽʥʘʣʣ .ʁ ʅʘʩʫʚʠ ʦʙʫʤʦʚʠʣʠ ʫʪʚʦ-

ʨʝʥʥʷ ʟʦʥ ʧʽʜʚʠʱʝʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʟʘʣʽʟʠʩʪʠʭ ʧʦʨʽʜ, ʧʦʜʚʦʻʥʥʷ ʨʦʟʨʽʟʽʚ. ɺ 

ʩʢʣʘʜʽ ʙʣʦʢʫ ʚʠʜʽʣʷʶʪʴ ʩʪʨʫʢʪʫʨʫ ɼʘʣʴʥʽʭ ɿʘʭʽʜʥʠʭ ʩʤʫʛ, ʷʢʘ ʫʩʢʣʘʜʥʶʻ ʙʫ-

ʜʦʚʫ ʛʜʘʥʮʽʚʩʴʢʦʾ ʩʚʽʪʠ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʙʣʦʢʫ. ʅʘ ʜʫʤʢʫ ʜʝʷʢʠʭ 

ʘʚʪʦʨʽʚ, ʧʦʨʦʜʠ ʛʣʝʶʚʘʪʩʴʢʦʾ ʩʚʽʪʠ ʚʠʧʦʚʥʶʶʪʴ ʙʽʣʴʰ ʧʽʟʥʻ ʪʝʢʪʦʥʽʯʥʝ ʫʪʚʦ-

ʨʝʥʥʷ ʚ ʤʝʞʘʭ ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ ʙʣʦʢʫ ï ɻʣʝʶʚʘʪʩʴʢʠʡ ʛʨʘʙʝʥ [134, 135]. 

ɺ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ ʙʣʦʢʫ ʨʦʟʪʘʰʦʚʘʥʘ ʘʥʪʠʢ-

ʣʽʥʘʣʴʥʘ ʊʘʨʘʧʘʢʽʚʩʴʢʘ ʩʪʨʫʢʪʫʨʘ, ʯʝʨʝʟ ʷʢʫ ʟʘʣʽʟʦʨʫʜʥʘ ʪʘ ʚʤʽʩʥʽ ʪʦʚʱʽ ʮʴʦ-

ʛʦ ʙʣʦʢʫ ʧʦʜ̒ʥʫʶʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʦʚʱʘʤʠ ɯʥʛʫʣʝʮʴʢʦʛʦ ʙʣʦʢʫ. 

ɻʦʣʦʚʥʘ ʛʝʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ɯʥʛʫʣʝʮʴʢʦʛʦ ʙʣʦʢʫ ï ʃʠʭʤʘʥʽʚʩʴʢʘ 

ʩʠʥʢʣʽʥʘʣʴ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʠʤ ʧʨʦʩʪʷʛʘʥʥʷʤ ʽ ʚʽʜʥʦʩ-

ʥʦ ʥʝʚʝʣʠʢʦʶ ʧʦʪʫʞʥʽʩʪʶ ʪʦʚʱʽ ʧʦʨʽʜ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ (ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ 

ʜʦ 300 ʤ, ʚ ʧʽʚʜʝʥʥʽʡ ʚ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʟʘʤʠʢʘʥʥʷ ʩʠʥʢʣʽʥʘʣʽ ï ʜʦ 2,5 ʢʤ). ɿʘ-

ʭʽʜʥʘ ʤʝʞʘ ʙʣʦʢʫ ï ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʠʡ (ɿʘʭʽʜʥʠʡ) ʨʦʟʣʦʤ; ʩʭʽʜʥʘ ï 

ʩʝʨʽʷ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʉʭʽʜʥʦʛʦ ʨʦʟʣʦʤʫ, ʷʢʠʡ ʚʽʜʜʽʣʷʻ ʪʦʚʱʫ ʤʝʪʘʤʦʨ-

ʬʽʯʥʠʭ ʧʦʨʽʜ ʚʽʜ ʤʘʩʠʚʫ ʛʨʘʥʽʪʦʾʜʽʚ ʜʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʉʘʢʩʘʛʘʥ-

ʩʴʢʦʛʦ ʪʘ ʄʠʣʦʨʘʜʽʚʩʴʢʦʛʦ ʢʫʧʦʣʽʚ. ʋ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ ʪʦʚʱʘ ʤʝʪʘʤʦʨ-

ʬʽʯʥʠʭ ʧʦʨʽʜ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ ʚʠʢʣʠʥʶʻʪʴʩʷ, ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʶʻʪʴʩʷ ʧʦʪʫʞ-

ʥʦʶ ʪʦʚʱʝʶ ʘʤʬʽʙʦʣʽʪʽʚ ʽ ʤʝʪʘʢʣʘʩʪʦʣʽʪʽʚ ʢʦʥʢʩʴʢʦʾ ʩʝʨʽʾ. 

ʇʝʨʚʦʤʘʡʩʴʢʝ ʨʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ɻʘʥʥʽʚʩʴʢʦʛʦ 

ʙʣʦʢʫ, ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʜʽʣʷʥʢʠ ʟʤʽʥʠ ʧʨʦʩʪʷʛʘʥʥʷ ʟʘʣʽʟʦʨʫʜʥʦʾ ʪʦʚʱʽ ʂʨʠʚʦʨʽ-
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ʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ ʟ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʥʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʝ. ɼʣʷ ʨʦʜʦʚʠʱʘ ʭʘʨʘ-

ʢʪʝʨʥʠʡ ʽʥʪʝʥʩʠʚʥʠʡ ʧʨʦʷʚ ʜʠʟôʁ ʥʢʪʠʚʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʧʦ ʩʫʙʤʝ-

ʨʠʜʽʦʥʘʣʴʥʦʤʫ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʤʫ ʪʘ ʩʫʙʰʠʨʦʪʥʦʤʫ ɼʝʚʣʘʜʽʚʩʴ-

ʢʦʤʫ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʘʭ. 

 
 

ʈʠʩ. 1.4. ʉʭʝʤʘʪʠʯʥʘ ʛʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʇʝʨʚʦʤʘʡʩʢɹʦʛʦ ʨʦʜʦʚʠʱʘ (ʟʘ 

ɺ.ɼ.ɭʚʪʻʭʦʚʠʤ [51]) . 

1-15 ï ʢʨʠʚʦʨʽʟʴʢʘ ʩʝʨʽʷ: 1 ï ʤʝʪʘʢʣʘʩʪʦʣʽʪʠ ʪʘ ʜʦʣʦʤʽʪʦʚʽ ʤʘʨʤʫʨʠ 

ʛʜʘʥʮʽʚʩʴʢʦʾ ʩʚʽʪʠ; 2-11 ï ʩʘʢʩʘʛʘʥʩʴʢʘ ʩʚʽʪʘ: 2 ï ʤʘʛʥʝʪʠʪ-ʩʠʣʽʢʘʪʥʽ ʢʚʘʨ-
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ʮʠʪʠ ʩʴʦʤʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ; 3 ï ʤʘʛʥʝʪʠʪ-ʩʠʣʽʢʘʪʥʽ ʢʚʘʨʮʠʪʠ ʪʘ 

ʩʣʘʥʮʽ ʩʴʦʤʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʦʨʠʟʦʥʪʫ; 4 ï ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ ʰʦʩʪʦʛʦ 

ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ; 5 ï ʤʘʛʥʝʪʠʪ-ʩʠʣʽʢʘʪʥʽ ʢʚʘʨʮʠʪʠ ʪʘ ʩʣʘʥʮʽ ʰʦʩʪʦ-

ʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʦʨʠʟʦʥʪʫ; 6 ï ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ ʧôʷʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦ-

ʨʠʟʦʥʪʫ; 7 ï ʩʣʘʥʮʽ ʪʘ ʩʠʣʽʢʘʪʥʽ ʢʚʘʨʮʠʪʠ ʦʙôʻʜʥʘʥʦʛʦ ʪʨʝʪʴʦʛʦ-ʧôʷʪʦʛʦ 

ʩʣʘʥʮʝʚʦʛʦ ʛʦʨʠʟʦʥʪʫ; 8 ï ʤʘʛʥʝʪʠʪ-ʩʠʣʽʢʘʪʥʽ ʢʚʘʨʮʠʪʠ ʜʨʫʛʦʛʦ ʟʘʣʽʟʠʩʪʦ-

ʛʦ ʛʦʨʠʟʦʥʪʫ; 9 ï ʩʣʘʥʮʽ ʪʘ ʩʠʣʽʢʘʪʥʽ ʢʚʘʨʮʠʪʠ ʜʨʫʛʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʦʨʠʟʦʥ-

ʪʫ; 10 ï ʤʘʛʥʝʪʠʪ-ʩʠʣʽʢʘʪʥʽ ʢʚʘʨʮʠʪʠ ʧʝʨʰʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ; 11 ï 

ʩʣʘʥʮʽ ʪʘ ʩʠʣʽʢʘʪʥʽ ʢʚʘʨʮʠʪʠ ʧʝʨʰʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʦʨʠʟʦʥʪʫ; 12-14 ï ʩʢʝʣʶ-

ʚʘʪʩʴʢʘ ʩʚʽʪʘ: 12 ï ʪʘʣʴʢ-ʚʤʽʩʥʽ ʩʣʘʥʮʽ ʚʝʨʭʥʴʦʾ ʧʽʜʩʚʽʪʠ; 13 ï ʢʚʘʨʮ-

ʤʫʩʢʦʚʽʪʦʚʽ ʩʣʘʥʮʽ (çʬʽʣʽʪʠè) ʩʝʨʝʜʥʴʦʾ ʧʽʜʩʚʽʪʠ; 14 ï ʤʫʩʢʦʚʽʪʦʚʽ ʢʚʘʨʮʠʪʠ 

(çʘʨʢʦʟʠè) ʥʠʞʥʴʦʾ ʧʽʜʩʚʽʪʠ; 15 ï ʙʨʝʢʯʽʾ  ʟʤʽʰʘʥʦʛʦ ʩʢʣʘʜʫ; 16 ï ʣʽʥʽʾ ʩʪʨʘ-

ʪʠʛʨʘʬʽʯʥʦ ʟʛʽʜʥʦʛʦ ʟʘʣʷʛʘʥʥʷ ʪʦʚʱ; 17 ï ʣʽʥʽʾ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦ ʥʝʟʛʽʜʥʦʛʦ 

ʟʘʣʷʛʘʥʥʷ ʪʦʚʱ; 18 ï ʨʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ; 19 ï ʢʦʥʪʫʨ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ 

ʢʘʨôʻʨʫ; 20 ï ʣʽʥʽʾ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʧʨʦʬʽʣʽʚ. 

 

 

ʅʝʦʜʥʦʨʘʟʦʚʽ ʧʝʨʝʩʫʚʘʥʥʷ ʪʝʢʪʦʥʽʯʥʠʭ ʙʣʦʢʽʚ ʧʦ ʧʣʦʱʠʥʘʭ ʮʠʭ ʨʦʟʣʦ-

ʤʽʚ ʽ ʦʧʽʨʷʶʯʠʭ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʩʧʨʠʯʠʥʠʣʠ ʩʢʣʘʜʥʫ ʙʣʦʢʦʚʫ ʙʫʜʦʚʫ 

ʨʦʜʦʚʠʱʘ (ʨʠʩ. 1.4). ɺʽʜʩʪʘʥʴ ʧʝʨʝʩʫʚʘʥʥʷ ʜʦʩʷʛʘʣʘ 3 ʢʤ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʢʨʫ-

ʧʥʽ ʙʣʦʢʠ, ʩʢʣʘʜʝʥʽ ʧʦʨʦʜʘʤʠ ʛʜʘʥʮʽʚʩʴʢʦʾ ʩʚʽʪʠ (ʩʠʣʽʢʘʪʥʽ ʪʘ ʤʦʥʦʤʽʥʝʨʘʣʴʥʽ 

ʢʚʘʨʮʠʪʠ, ʜʦʣʦʤʽʪʦʚʽ ʤʘʨʤʫʨʠ ʪʘ ʽʥ.) ʬʽʢʩʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ 

ʨʦʜʦʚʠʱʘ, ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʧô̫ ʪʠʤ ʽ ʰʦʩʪʠʤ ʟʘʣʽʟʠʩʪʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ. 

ʇʨʦʷʚʠ ʧʣʽʢʘʪʠʚʥʦʾ ʪʝʢʪʦʥʽʢʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʨʽʜʢʘ, ʚʽʨʦʛʽʜʥʦ, ʯʝʨʝʟ 

ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʨʦʜʦʚʠʱʘ ʯʠʩʣʝʥʥʠʤʠ ʨʦʟʣʦʤʘʤʠ. ʏʘʩʪʠʥʘ ʨʦʟʨʠʚʥʠʭ 

ʧʦʨʫʰʝʥʴ ʙʫʣʘ ʢʘʥʘʣʘʤʠ ʧʨʦʥʠʢʥʝʥʥʷ ʜʦ ʟʘʣʽʟʦʨʫʜʥʦʾ ʪʦʚʱʽ ʣʫʞʥʠʭ ʚʫʛʣʝ-

ʢʠʩʣʦ-ʥʘʪʨʽʻʚʠʭ ʨʦʟʯʠʥʽʚ, ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʥʘʡʙʽʣʴʰʝ ʩʝʨʝʜ ʨʦʜʦʚʠʱ ʂʨʠʚʦ-

ʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʧʦʰʠʨʝʥʥʷ ʨʠʙʝʢʽʪʦʚʠʭ, ʤʝʥʰʦʶ ʤʽʨʦʶ, ʝʛʽʨʠʥʦʚʠʭ ʽ ʘʣʴʙʽ-

ʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. 
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1.4. ɽʥʜʦʛʝʥʥʽ ʫʪʚʦʨʝʥʥʷ 

 

 

ʄʘʛʤʘʪʠʟʤ ʫ ʨʦʟʨʽʟʽ ʂʨʠʚʦʨʽʟʴʢʦ ʾʩʪʨʫʢʪʫʨʠ ʧʨʦʷʚʣʝʥʠʡ ʫʪʚʦʨʝʥʥʷʤ 

ʨʽʟʥʠʭ ʟʘ ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ ʩʢʣʘʜʦʤ ʨʽʟʥʦʚʽʢʦʚʠʭ ʘʩʦʮʽʘʮʽʾ ʤʘʛʤʘʪʦʣʽʪʽʚ, ʥʘʡ-

ʧʦʰʠʨʝʥʽʰʠʤʠ ʟ ʷʢʠʭ ʻ ʧʽʜʩʪʝʣʷʶʯʽ ʢʨʠʚʦʨʽʟʴʢʫ ʩʝʨʽʶ ʩʝʨʝʜʥʴʦʘʨʭʝʡʩʴʢʽ 

ʛʨʘʥʽʪʠ ʪʘ ʙʣʠʟʴʢʽ ʟʘ ʩʢʣʘʜʦʤ ʧʦʨʦʜʠ ʜʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ [1, 10, 

11, 14, 16-19, 83, 84, 161, 166, 218]. 

ɼʦ ʙʽʣʴʰ ʤʦʣʦʜʠʭ ʤʘʛʤʘʪʦʛʝʥʥʠʭ ʫʪʚʦʨʝʥʴ ʚʽʜʥʦʩʷʪʴʩʷ ʤʝʪʘʤʦʨʬʽʟʦ-

ʚʘʥʽ ʙʘʟʠʪʠ (ʘʤʬʽʙʦʣʽʪʠ) ʢʦʥʢʩʴʢʦʾ ʩʝʨʽʾ ʪʘ ʥʦʚʦʢʨʠʚʦʨʽʟʴʢʦʾ ʩʚʽʪʠ, ʘ ʪʘʢʦʞ 

ʤʝʪʘʫʣʴʪʨʘʙʘʟʘʪʠ (ʪʘʣʴʢ-ʚʤʽʩʥʽ ʩʣʘʥʮʽ) ʩʢʝʣʶʚʘʪʩʴʢʦʾ ʩʚʽʪʠ. ɺʝʨʩʪʚʦʧʦʜʽ-

ʙʥʽ, ʣʽʥʟʦʚʠʜʥʽ ʪʽʣʘ ʮʠʭ ʧʦʨʽʜ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʚʩʝʤʽʩʥʦ ʚ ʤʝʞʘʭ ʂʨʠʚʦʨʽʟʴ-

ʢʦʛʦ ʙʘʩʝʡʥʫ. 

ʅʘʡʙʽʣʴʰ ʤʦʣʦʜʠʤʠ ʤʘʛʤʘʪʠʯʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʻ ʜʽʘʙʘʟʠ ʩ̔ ʯʥʠʭ ʜʘʡ-

ʢʦʧʦʜʽʙʥʠʭ ʪʽʣ, ʷʢʽ ʧʝʨʝʪʠʥʘʶʪʴ ʩʘʢʩʘʛʘʥʩʴʢʫ ʪʘ ʚʤʽʩʥʽ ʩʚʽʪʠ ʢʨʠʚʦʨ̔ ʟʴʢʦʾ 

ʩʝʨʽʾ. ɼʘʡʢʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ, ʚ ʤʝʞʘʭ ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ, ʤʝʥʰʦʶ ʤʽ-

ʨʦʶ ʇʽʚʜʝʥʥʦʛʦ ʪʘ ɯʥʛʫʣʝʮʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʘʡʦʥʽʚ. ɺ ʇʽʚʥʽʯʥʦʤʫ ʨʘʡʦʥʽ, 

ʚʠʷʚʣʝʥʽ ʜʘʡʢʠ ʪʨʘʭʽʣʽʧʘʨʠʪʽʚ (ʇʝʨʚʦʤʘʡʩʴʢʝ ʨʦʜʦʚʠʱʝ) ʪʘ ʘʧʣʽʪʦʧʦʜʽʙʥʠʭ 

ʤʽʢʨʦʢʣʽʥ-ʧʣʘʛʽʦʢʣʘʟʦʚʠʭ ʛʨʘʥʽʪʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʩʠʣʦʧʦʜʽʙʥʝ ʪʽʣʦ ʚʟʜʦʚʞ 

ʢʦʥʪʘʢʪʫ ʛʜʘʥʮʽʚʩʴʢʦʾ ʪʘ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪ ɻʘʥʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʊʨʘʭʽʣʽʧʘʨʠʪʠ ʜʘʡʦʢ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʥʠʢʽʚ 

[27, 110, 120, 124, 125] ʚʚʘʞʘʶʪʴ ʧʨʦʜʫʢʪʘʤʠ ʨʦʟʧʣʘʚʣʝʥʥʷ ʤʝʪʘʢʣʘʩʪʦʣʪ̔ʽʚ 

ʛʜʘʥʮʽʚʩʴʢʦʾ ʩʚʽʪʠ (ʨʽʟʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʩʣʘʥʮʽʚ ʪʘ ʩʠʣʽʢʘʪʥʠʭ ʢʚʘʨ-

ʮʠʪʽʚ). ʇʨʦʩʪʦʨʦʚʦ ʜʘʡʢʠ ʪʷʞʽʶʪʴ ʜʦ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʨʦʜʦʚʠɦ ʘ, 

ʧʦʣʝ ʾʭ ʧʦʰʠʨʝʥʥʷ ʥʝʟʥʘʯʥʦʶ ʤʽʨʦʶ ʪʦʨʢʘʻʪʴʩʷ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚɦ ʽ. 



49 

 

ʄʝʪʘʤʦʨʬʽʟʤ ï ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʯʦʪʠʨʤʘ ʨʽʟʥʦʚʠʜʘʤʠ. ʅʘʡʙʽʣʴʰ ʧʦʰʠ-

ʨʝʥʽ ʧʨʦʜʫʢʪʠ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ, ʷʢʦʛʦ ʟʘʟʥʘʣʠ ʧʦʨʦʜʠ 

ʟʘʣʽʟʦʨʫʜʥʦʾ ʪʘ ʚʤʽʩʥʠʭ ʪʦʚʱ. ɺ ʨʦʙʦʪʘʭ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʥʠʢʽʚ [7-11, 14, 

16-18, 48, 84, 101, 115, 140, 165, 166, 205, 235] ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʫʤʦʚʠ ʤʝʪʘ-

ʤʦʨʬʽʟʤʫ ʟʘʣʽʟʠʩʪʠʭ ʽ ʚʤʽʩʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʚʠʜʽʣʝʥʽ ʯʦʪʠʨʠ ʤʽʥʝʨʘʣʴʥʽ ʟʦ-

ʥʠ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʠʭ ʤʝʪʘʤʦʨʬʽʪʽʚ. ʄʝʪʘʤʦʨʬʽʟʤ ʧʦʨʽʜ ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ ʪʘ 

ʇʽʚʜʝʥʥʦʛʦ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʘʡʦʥʽʚ ʚʽʜʧʦʚʽʜʘʚ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʤ ʫʤʦʚʘʤ ʬʘʮʽʾ 

ʟʝʣʝʥʠʭ ʩʣʘʥʮʽʚ (ʙʽʦʪʠʪʦʚʘ ʪʘ ʘʣʴʤʘʥʜʠʥʦʚʘ ʟʦʥʠ), ʧʦʨʽʜ ɯʥʛʫʣʝʮʴʢʦʛʦ ʪʘ ʇʽ-

ʚʥʽʯʥʦʛʦ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʘʡʦʥʽʚ ï ʝʧʽʜʦʪ-ʘʤʬʽʙʦʣʽʪʦʚʦ ʾʬʘʮʽʾ (ʩʪʘʚʨʦʣʽʪʦʚʘ ʪʘ 

ʩʠʣʽʤʘʥʽʪ-ʤʫʩʢʦʚʽʪʦʚʘ ʟʦʥʠ). ɼʣʷ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʭʘʨʘʢʪʝʨʥʽ ʧʨʦ-

ʤʽʞʥʽ ʫʤʦʚʠ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ: ʚ ʤʝʞʘʭ ʡʦʛʦ ʧʽʚʥʽʯʥʦʾ ʯʘʩ-

ʪʠʥʠ ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʘʤ ʝʧʽʜʦʪ-ʘʤʬʽʙʦʣʽʪʦʚʽʡ ʬʘʮʽʾ, ʧʽʚʜʝʥʥʦʾ ï ʚʝʨ-

ʭʘʤ ʟʝʣʝʥʦʩʣʘʥʮʴʦʚʦʾ ʬʘʮʽʾ. 

ɼʠʥʘʤʦʤʝʪʘʤʦʨʬʽʟʤ ʧʨʦʩʪʦʨʦʚʦ ʽ ʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʨʦʟʨʠʚʥʠ-

ʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʷʢʽ ʜʫʞʝ ʧʦʰʠʨʝʥʽ ʚ ʟʘʣʽʟʦʨʫʜʥʽʡ ʽ ʚʤʽʩʥʠʭ ʪʦʚʘɦʭ ʂʨʠʚ-

ʙʘʩʫ. ʊʝʢʪʦʥʽʯʥʽ ʧʨʦʮʝʩʠ ʩʧʨʠʯʠʥʠʣʠ ʬʦʨʤʫʚʘʥʥʷ ʙʨʝʢʯʽʡ, ʢʘʪʘʢʣʘʟʠʪʽʚ ʽ 

ʤʽʣʦʥʽʪʽʚ, ʷʢʝ ʧʨʘʢʪʠʯʥʦ ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʫʪʚʦʨʝʥʥʷʤ ʩʠʥʪʝʢʪʦʥʽʯʥʠʭ 

ʤʽʥʝʨʘʣʽʚ. ʃʦʢʘʣʴʥʦ ʬʽʢʩʫʶʪʴʩʷ ʥʦʚʦʫʪʚʦʨʝʥʽ ʧʽʨʠʪ, ʧʽʨʦʪʠʥ ʪʘ ʽʥʰʽ ʩʫʣʴʬʽ-

ʜʠ, ʘ ʪʘʢʦʞ ʙʝʟʟʘʣʽʟʠʩʪʽ, ʥʠʟʴʢʦʟʘʣʽʟʠʩʪʽ ʢʘʨʙʦʥʘʪʠ (ʢʘʣʴʮʠʪ, ʜʦʣʦʤʽʪ) ʪʘ 

ʩʠʣʽʢʘʪʠ (ʛʽʟʠʥʛʝʨʠʪ, ʭʣʦʨʠʪ, ʧʘʣʠʛʦʨʩʢʽʪ, ʩʝʧʽʦʣʽʪ ʪʘ ʽʥ.), ʷʢʽ, ʚʽʨʦʛʽʜʥʦ ʻ 

ʧʨʦʜʫʢʪʘʤʠ ʧʦʩʪʪʝʢʪʦʥʽʯʥʠʭ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʽ ʛʽʧʝʨʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʨʦʜʫʢʪʠʚʥʘ ʽ ʚʤʽʩʥʽ ʪʦʚʱʽ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʟʘʟʥʘʣʠ ʜʠʥʘ-

ʤʦʤʝʪʘʤʦʨʬʽʟʤʫ ʤʘʢʩʠʤʘʣʴʥʦʶ ʤʽʨʦʶ ʩʝʨʝʜ ʨʦʜʦʚʠʱ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡ-

ʥʫ. ʇʨʠʯʠʥʘ ï ʧʦʣʦʞʝʥʥʷ ʨʦʜʦʚʠʱʘ ʚ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʛʣʠʙʠʥ-

ʥʠʭ ʨʦʟʣʦʤʽʚ ï ʤʘʥʪʽʡʥʦʛʦ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʪʘ ʰʠʨʦʪʥʦʛʦ 

ɼʝʚʣʘʜʽʚʩʴʢʦʛʦ. ʏʝʨʝʟ ʥʝʦʜʥʦʨʘʟʦʚʝ ʧʽʜʥʦʚʣʝʥʥʷ ʫʪʚʦʨʠʣʘʩʴ ʤʝʨʝʞʘ ʦʨʪʦʛʦ-

ʥʘʣʴʥʠʭ ʽ ʜʽʘʛʦʥʘʣʴʥʠʭ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʙʣʠʟʴʢʦ 50% 

ʤʘʩʠ ʧʦʢʣʘʜʽʚ ʙʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ ʨʦʜʦʚʠʱʘ ʙʨʝʢʯʽʡʦʚʘʥʽ, ʢʘʪʘʢʣʘʟʦ-

ʚʘʥʽ, ʤʽʣʦʥʽʪʠʟʦʚʘʥʽ.  
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ʊʝʨʤʘʣʴʥʠʡ ʤʝʪʘʤʦʨʬʽʟʤ ʧʨʦʷʚʣʝʥʠʡ ʜʫʞʝ ʩʣʘʙʢʦ, ʬʽʢʩʫʻʪʴʩʷ ʚ ʝʥ-

ʜʦ- ʪʘ ʝʢʟʦʢʦʥʪʘʢʪʘʭ ʜʘʡʦʢ ʜʽʘʙʘʟʽʚ, ʪʨʘʭʽʣʽʧʘʨʠʪʽʚ, ʩʠʣʣʫ ʘʧʣʽʪʦʾʜʥʠʭ ʛʨʘʥʽ-

ʪʽʚ ʫʪʚʦʨʝʥʥʷʤ ʤʘʣʦʧʦʪʫʞʥʠʭ (ʜʦ 1 ʤ) ʟʦʥ ʦʨʦʛʦʚʠʢʫʚʘʥʥ,̫ ʩʣʘʙʢʦʾ ʝʛʽʨʠʥʽ-

ʟʘʮʽʾ, ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ. 

ʄʝʪʘʩʦʤʘʪʦʟ. ʋ ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʚʤʽʩʥʠʭ ʪʦʚʱʘʭ ʨʦʜʦʚʠʱ ʂʨʠʚʙʘʩʫ 

ʧʨʠʩʫʪʥʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʩʢʣʘʜʫ ʡ ʛʝʥʝʟʠʩʫ [1-5, 14, 37-41, 47, 

50-53, 55-57, 59-65, 68, 71, 72, 74-77, 79-82, 84-90, 94-99, 101, 102, 104-109, 

119, 121, 123, 126, 128, 129, 138, 139, 141, 147-152, 154-156, 159, 161-164, 168, 

171-192, 198, 199, 201-203, 206, 208, 209, 211, 216, 223, 224, 226, 227, 229-234, 

238, 240-253, 256]. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʩʝʨʝʜ ʥʠʭ ʻ ʥʘʪʨʽʻʚʽ. ɰʭ ʫʪʚʦʨʝʥʥʷ 

ʧʦʚôʷʟʘʥʝ ʽʟ ʚʧʣʠʚʦʤ ʢʘʨʙʦʥʘʪʥʦ-ʥʘʪʨʽʻʚʠʭ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʥʘ ʟʘ-

ʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ, ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʤʽʨʦʶ ʩʣʘʥʮʽ. ɿʘ ʨʘʭʫʥʦʢ ʜʽʾ ʤʝʪʘʩʦʤʘʪʠ-

ʟʫʶʯʠʭ ʨʦʟʯʠʥʽʚ ʥʘ ʚʠʭʽʜʥʽ ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ ʽ ʙʝʟʛʣʠʥʦʟʝʤʥ ̔ʩʣʘʥʮʽ ʫʪʚʦ-

ʨʶʚʘʣʠʩʴ ʝʛʽʨʠʥʦʚ ̔ʽ ʨʠʙʝʢʽʪʦʚ ̔ʤʝʪʘʩʦʤʘʪʠʪʠ. ʗʢʱʦ ʚʠʭʽʜʥʠʤʠ ʧʦʨʦʜʘʤʠ 

ʙʫʣʠ ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʥ ̔ʩʣʘʥʮ ̔ʚʽʜʙʫʚʘʣʦʩʴ ʫʪʚʦʨʝʥʥʷ ʘʣʴʙʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘ-

ʪʠʪʽʚ. ʇʦʪʫʞʥʽʩʪʴ ʪʽʣ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 10-15 

ʤ ʜʦ 50-70 ʤ, ʧʦ ʧʨʦʩʪʷʛʘʥʥ ʁï ʚʽʜ 100-150 ʤ ʜʦ 300-500 ʤ. ʍʘʨʘʢʪʝʨʥʘ ʬʦʨ-

ʤʘ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʣ̔ ʥʟʦʚʠʜʥʘ ʪʘ ʞʠʣʦʧʦʜʽʙʥʘ. 

ʄʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱ ̔ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʟʤʽʥʝʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʨʫ-

ʜʘʤʠ ʽʥʰʠʭ ʨʦʜʦʚʠʱ ʂʨʠʚʙʘʩʫ. ɹʣʠʟʴʢʦ 40% ʤʘʩʠ ʨʫʜʥʠʭ ʧʦʢʣʘʜʽʚ ʟʘʟʥʘʣʠ 

ʨʠʙʝʢʽʪʠʟʘʮʽʾ, ʝʛʽʨʠʥʽʟʘʮʽʾ, ʘʣʴʙʽʪʠʟʘʮʽʾ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʨʽʟʥʦʚʠʜ ʥʘʪʨʽʻʚʠʭ 

ʤʝʪʘʩʦʤʘʪʠʪʽʚ ï ʨʠʙʝʢʽʪʦʚʽ, ʚʦʥʠ ʩʢʣʘʜʘʶʪʴ ʙʣʠʟʴʢʦ 90% ʤʘʩʠ ʪʽʣ ʥʘʪʨʽʻʚʠʭ 

ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɺʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʝʛʽʨʠʥʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ï 9%, ʘʣʴ-

ʙʽʪʦʚʠʭ ï 1%. 

ɻʽʜʨʦʪʝʨʤʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʟʘ ʩʢʣʘʜʦʤ ʚʤʽʩʥʠʭ ʧʦʨʽʜ, ʯʘʩʦʤ ʫʪʚʦʨʝʥ-

ʥʷ, ʤʽʥʝʨʘʣʴʥʠʤ ʽ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʞʠʣ, ʛʝʥʝʪʠʯʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ [1, 16, 31, 32, 55, 67, 68, 84, 130-133, 208, 

254, 255]. ɻʽʜʨʦʪʝʨʤʘʣʽʪʠ ʧʝʨʰʦʾ ʬʦʨʤʫʚʘʣʠʩʴ ʫ ʧʨʦʮʝʩʽ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʦʛʦ 
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ʤʝʪʘʤʦʨʬʽʟʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʽ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʘʣʴʧʽʡʩʴʢʠʤʠ ʞʠʣʘʤʠ, ʤʽʥʝʨʘ-

ʣʴʥʠʡ ʽ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʩʢʣʘʜʫ ʚʤʽʩʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʽ 

ʩʣʘʥʮʽʚ. ɼʨʫʛʘ ʛʨʫʧʘ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʞʠʣʘʤʠ, ʩʬʦʨ-

ʤʦʚʘʥʠʤʠ, ʧʝʨʝʚʘʞʥʦ, ʥʘ ʟʘʢʣʶʯʥʠʭ ʩʪʘʜʽʷʭ ʥʘʪʨʽʻʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ ʚʥʘʩʣʽ-

ʜʦʢ ʟʘʧʦʚʥʝʥʥʷ ʪʨʽʱʠʥ ʽ ʧʦʨʦʞʥʠʥ ʫ ʨʠʙʝʢʽʪʦʚʠʭ ʽ ʝʛʽʨʠʥʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠ-

ʪʘʭ. ʎʽ ʞʠʣʠ ʪʘʢʦʞ ʻ ʘʣʴʧʽʡʩʴʢʠʤʠ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ. ʊʨʝʪʷ ʛʨʫʧʘ ʧʨʝʜʩʪʘ-

ʚʣʝʥʘ ʞʠʣʘʤʠ ʩʘʤʦʩʪʽʡʥʠʭ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʝʪʘʧʽʚ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ, ʷʢʽ ʥʝ 

ʧʦʚô̫ ʟʘʥʽ ʟ ʧʨʦʷʚʘʤʠ ʤʝʪʘʤʦʨʬʽʟʤʫ ʽ ʤʝʪʘʩʦʤʘʪʦʟʫ. ɾʠʣʠ ʚʩʽʭ ʪʨʴʦʭ ʛʨʫʧ 

ʽʥʦʜʽ ʤʽʩʪʷʪʴ ʨʽʜʢʽʩʥʦʤʝʪʘʣʴʥʫ (ʩʢʘʥʜʽʡ, ʮʠʨʢʦʥʽʡ, ʣʘʥʪʘʥʦʾʜʠ, ʽʪʨʽʡ ʪʘ ʽʥ.) ʽ 

ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʴʥʫ (ʟʦʣʦʪʦ, ʩʨʽʙʣʦ) ʤ̔ʥʝʨʘʣʽʟʘʮʽʶ. 

ʋʜʘʨʥʠʡ ʤʝʪʘʤʦʨʬʽʟʤ ʟʘʣʽʟʠʩʪʠʭ ʽ ʚʤʽʩʥʠʭ ʧʦʨʜ̔ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ 

ʯʘʩʪʠʥʠ ɻʘʥʥʽʚʩʴʢʦʛʦ ʽ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱ, 

ʥʘ ʜʫʤʢʫ ʜʝʷʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʙʫʚ ʩʧʨʠʯʠʥʝʥʠʡ ʰʦʢʦʚʠʤ ʚʧʣʠʚʦʤ ʥʘ ʛʽʨʩʴʢʽ 

ʧʦʨʦʜʠ ʧʘʜʽʥʥʷ ʢʨʫʧʥʦʛʦ ʤʝʪʝʦʨʠʪʫ [27, 69, 110, 120, 124, 125]. ʄʽʩʮʝ ʫʜʘʨʫ 

ʤʝʪʝʦʨʠʪʫ ʨʦʟʪʘʰʦʚʘʥʝ ʚ 1-2 ʢʤ ʥʘ ʟʘʭʽʜ ʚʽʜ ʧʽʚʜʝʥʥʦʛʦ ʙʦʨʪʫ ɻʘʥʥʽʚʩʴʢʦʛʦ 

ʢʘʨôʻʨʫ ʇʥɻɿʂʫ. ɼʽʘʤʝʪʨ ʘʩʪʨʦʙʣʝʤʠ ʩʪʘʥʦʚʠʪʴ 7,0-7,5 ʢʤ, ʘʣʝ, ʥʘ ʜʫʤʢʫ 

ʆ.ʇ.ʅʽʢʦʣʴʩʴʢʦʛʦ, ʜʽʘʤʝʪʨ ʩʪʨʫʢʪʫʨʠ ʜʦʩʷʛʘ ̒16-18 ʢʤ. ʂʘʣʽʡ-ʘʨʛʦʥʦʚʠʤ ʤʝ-

ʪʦʜʦʤ ʧʦ ʩʢʣʫʚʘʪʠʭ ʧʦʨʦʜʘʭ (ʽʤʧʘʢʪʠʪʘʭ) ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʚʽʢ ʘʩʪʨʦʙʣʝʤʠ 

ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʜʽʘʧʘʟʦʥʫ 259-310 ʤʣʥ. ʨʦʢʽʚ. ʊʘʢʦʞ ʽʩʥʫʻ ʪʦʯʢʘ ʟʦʨʫ ʧʨʦ ʚʠ-

ʙʫʭʦʚʫ ʧʨʠʨʦʜʫ ʮʠʭ ʫʪʚʦʨʝʥʴ [144]. ʅʘʩʣʽʜʢʦʤ ʫʜʘʨʥʦʾ ʜʽʾ ʤʝʪʝʦʨʠʪʫ ʩʪʘʣʠ 

ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʤʽʥʝʨʘʣʴʥʦʛʦ, ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʠʭ ʦʩʦʙ-

ʣʠʚʦʩʪʝʡ ʧʦʨʽʜ ʫʩʽʭ ʩʚʽʪ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ, ʘ ʪʘʢʦʞ ʚʤʽʩʥʠʭ ʛʨʘʥʽʪʦʾʜʽʚ ɻʘʥ-

ʥʽʚʩʴʢʦʛʦ ʪʘ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱ. ʐʦʢʦʚʽ ʟʤʽʥʠ ʧʦʣʷʛʘʣʠ ʚ ʧʦʜʨʽʙʥʝʥʥʽ 

ʪʘ ʯʘʩʪʢʦʚʦʤʫ ʨʦʟʧʣʘʚʣʝʥʥʽ ʧʦʨʽʜ, ʫʪʚʦʨʝʥʥʽ ʛʽʧʝʨʙʘʨʠʯʥʠʭ ʤʽʥʝʨʘʣʥɹʠʭ ʬʘʟ 

ï ʪʨʠʜʠʤʽʪʫ, ʢʦʫʩʠʪʫ, ʩʪʠʰʦʚʽʪʫ, ʘʣʤʘʟʫ, ʤʫʘʩʘʥʽʪʫ ʪʘ ʽʥ. ɿʘʢʣʶʯʥʽ ʩʪʘʜʽʾ 

ʧʨʦʮʝʩʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʫʪʚʦʨʝʥʥʷʤ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʞʠʣ, ʷʢʽ ʟʘ ʩʚʦʻʶ 

ʧʨʠʨʦʜʦʶ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʘʣʴʧʽʡʩʢɹʠʭ. 
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1.5. ɻʽʧʝʨʛʝʥʝʟ 

 

 

ɻʽʧʝʨʛʝʥʥʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʣʠʩʴ ʫ ʧʦʨʦʜʘʭ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʾ ʪʘ ʚʤʽ-

ʩʥʠʭ ʬʦʨʤʘʮʽʷʭ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚ ʟʚôʷʟʢʫ ʟ ʧʝʨʝʨʠʚʘʤʠ ʚ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥ ̔[1, 

14, 16-18, 55, 84, 88, 161, 206]. ʅʘʡʙʽʣʴʰ ʜʨʝʚʥʴʦʶ ʻ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʛʨʘʥʽʪʦʾʜʽʚ ʩʝʨʝʜʥʴʦʘʨʭʝʡʩʴʢʦʛʦ ʚʽʢʫ, ʷʢʘ ʩʬʦʨʤʫʚʘʣʘʩʴ ʧʝʨʝʜ ʫʪʚʦ-

ʨʝʥʥʷʤ ʙʘʟʘʣʴʪʦʾʜʥʦʾ ʪʦʚʱʽ ʢʦʥʢʩʴʢʦʾ ʩʝʨʽʾ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʧʦʨʦʜʠ ʦʩʪʘʥʥʴʦʾ 

ʪʘʢʦʞ ʟʘʟʥʘʣʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʝʨʝʜ ʥʘʢʦʧʠʯʝʥʥʷʤ ʫʣʘʤʢʦʚʠʭ ʧʦʨʽʜ ʽ ʙʘʟʘʣʴ-

ʪʦʾ ʜʽʚ ʥʦʚʦʢʨʠʚʦʨʽʟʴʢʦʾ ʩʚʽʪʠ. ʆʩʪʘʥʥʽ ʪʘʢʦʞ ʙʫʣʠ ʛʽʧʝʨʛʝʥʥʦ ʟʤʽʥʝʥʽ ʧʨʦʪʷ-

ʛʦʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʧʝʨʝʨʠʚʫ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʪʦʚʱʽ ʤʝʪʘ-

ʢʣʘʩʪʦʣʽʪʽʚ ʩʢʝʣʶʚʘʪʩʴʢʦʾ ʩʚʽʪʠ. ʇʨʦʜʫʢʪʠ ʮʠʭ ʥʘʡʙʽʣʴʰ ʜʨʝʚʥʽʭ ʢʽʨ ʚʠʚʽʪ-

ʨʶʚʘʥʥʷ ʚ ʧʝʨʚʠʥʥʦʤʫ ʚʠʛʣʷʜʽ ʥʝ ʟʙʝʨʝʛʣʠʩʴ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʥʘ ʥʠʭ ʬʘʢʪʦʨʽʚ 

ʙʽʣʴʰ ʧʽʟʥʴʦʛʦ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ, ʚ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʚʦʥʠ ʙʫʣʠ 

ʧʝʨʝʪʚʦʨʝʥʽ ʥʘ ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʽ, ʢʚʘʨʮ-ʭʣʦʨʠʪʦʚʽ ʩʣʘʥʮʽ, ʩʠʣʽʢʘʪʥʽ ʪʘ ʤʦʥʦ-

ʤʽʥʝʨʘʣʴʥʽ ʢʚʘʨʮʠʪʠ. 

ʅʘʩʪʫʧʥʠʡ ʢʨʫʧʥʠʡ ʧʝʨʝʨʠʚ ʚ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʽ ʚʽʜʙʫʚʩ̫  ʚ ʧʽʩʣʷʩʘʢ-

ʩʘʛʘʥʩʴʢʠʡ ʯʘʩ ʧʝʨʝʜ ʥʘʢʦʧʠʯʝʥʥʷʤ ʧʦʨʽʜ ʛʜʘʥʮʽʚʩʴʢʦʾ ʩʚʽʪʠ. ɺ ʮʝʡ ʧʝʨʽʦʜ 

ʧʦʨʦʜʠ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʪʘ ʙʽʣʴʰ ʜʘʚʥʽʭ ʩʚʽʪ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ ʙʫʣʠ ʟʽʤôʷʪʽ ʫ 

ʩʢʣʘʜʢʠ ʽ ʟʘʟʥʘʣʠ ʛʽʧʝʨʛʝʥʝʟʫ, ʧʨʦʷʚʠ ʷʢʦʛʦ ʪʘʢʦʞ ʙʫʣʠ ʟʘʪʫʰʦʚʘʥʽ ʙʽʣʴʰ ʧʽ-

ʟʥʽʤʠ ʧʨʦʮʝʩʘʤʠ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ. 

ʇʽʩʣʷʢʨʠʚʦʨʽʟʴʢʠʡ ʝʪʘʧ ʛʽʧʝʨʛʝʥʝʟʫ ʚʽʜʟʥʘʯʘʚʩʷ ʚʝʣʠʢʦʶ ʪʨʠʚʘʣʽʩʪʶ, 

ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʫʞʥʠʭ ʧʣʦʱʦʚʠʭ ʽ ʣʽʥʽʡʥʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥ-

ʥʷ. ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʜʦ ʥʴʦʛʦ ʚʽʜʥʦʩʠʪʴʩʷ ʩʫʯʘʩʥʠʡ ʝʪʘʧ ʛʽ-

ʧʝʨʛʝʥʝʟʫ. ɺ ʭʦʜʽ ʮʠʭ ʧʨʦʮʝʩʽʚ ʟ ʚʠʚʽʪʨʶʚʘʥʠʭ ʧʦʨʽʜ ʘʢʪʠʚʥʦ ʚʠʥʦʩʠʣʠʩʴ ʣʫ-

ʛʠ (ʢʘʣʽʡ, ʥʘʪʨʽʡ), ʦʩʥʦʚʠ (ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ), ʘ ʪʘʢʦʞ ʯʘʩʪʢʦʚʦ ï ʢʨʝʤʥʝʟʝʤ. ʋ 

ʟʚôʷʟʢʫ ʟ ʚʠʩʦʢʦʶ ʬʫʛʽʪʠʚʥʽʩʪʶ ʢʠʩʥʶ ʚ ʛʽʧʝʨʛʝʥʥʠʭ ʨʦʟʯʠʥʘʭ ʟʘʢʠʩʥʝ ʟʘʣʽʟʦ 

ʧʝʨʝʭʦʜʠʣʦ ʚ ʦʢʠʩʥʫ ʬʦʨʤʫ. ʇʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʤʠ ʤʽʥʝʨʘʣʘʤʠ ʛʽʧʝʨʛʝʥʥʦ 
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ʟʤʽʥʝʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʻ ʢʚʘʨʮ ʪʘ ʤʘʨʪʠʪ (ʧʨʦʜʫʢʪ ʟʘʤʽʱʝʥʥʷ ʤʘʛʥʝ-

ʪʠʪʫ ʪʦʥʢʦʣʫʩʢʫʚʘʪʠʤ ʘʛʨʝʛʘʪʦʤ ʟʘʣʽʟʥʦʾ ʩʣʶʜʢʠ). ɼʨʫʛʦʨʷʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘ-

ʶʪʴ ʜʠʩʧʝʨʩʥʠʡ ʛʝʤʘʪʠʪ (çʛʽʜʨʦʛʝʤʘʪʠʪè ï ʧʨʦʜʫʢʪ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘʣʽʟʦ-

ʚʤʽʩʥʠʭ ʢʘʨʙʦʥʘʪʽʚ ʪʘ ʩʠʣʽʢʘʪʽʚ), ʛʝʪʠʪ ʪʘ ʜʠʩʧʝʨʩʥʠʡ ʛʝʪʠʪ (çʛʽʜʨʦʛʝʪʠʪè). 

ʂʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʩʣʘʥʮʽʚ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ ʩʢʣʘʜʝʥʽ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʢʚʘʨʮʦʤ, ʜʠʩʧʝʨʩʥʠʤ ʛʝʤʘʪʠʪʦʤ ʽ (ʘʙʦ) ʜʠʩʧʝʨʩʥʠʤ ʛʝʪʠʪʦʤ ʽ ʛʣʠʥʠʩʪʠʤʠ 

ʤʽʥʝʨʘʣʘʤʠ (ʢʘʦʣʽʥʽʪ, ʤʦʥʪʤʦʨʠʣʦʥʽʪ, ʙʝʡʜʝʣʽʪ ʪʘ ʽʥ.), ʷʢʽ ʻ ʧʨʦʜʫʢʪʦʤ ʚʠʚʽʪ-

ʨʶʚʘʥʥʷ ʛʣʠʥʦʟʝʤ-ʚʤʽʩʥʠʭ ʩʠʣʽʢʘʪʽʚ (ʭʣʦʨʠʪ, ʩʝʨʠʮʠʪ, ʙʽʦʪʠʪ, ʤʫʩʢʦʚʽʪ), ʘ 

ʪʘʢʦʞ ʙʽʣʴʰ ʨʽʜʢʽʩʥʠʤʠ ʛʝʪʠʪʦʤ, ʜʠʩʧʝʨʩʥʠʤ ʛʝʪʠʪʦʤ, ʷʨʦʟʠʪʦʤ, ʢʦʧʽʘʧʽʪʦʤ, 

ʘʣʫʥʽʪʦʤ ʪʘ ʽʥʰʠʤʠ ʤʽʥʝʨʘʣʘʤʠ. 

ɺ ʧʨʦʜʫʢʪʠʚʥʽʡ ʽ ʚʤʽʩʥʠʭ ʪʦʚʱʘʭ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʬʽʢʩʫʶʪʴ-

ʩʷ ʧʨʦʷʚʠ ʚʩʽʭ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʭ ʚʠʱʝ ʝʪʘʧʽʚ ʛʽʧʝʨʛʝʥʝʟʫ. ɺʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷ-

ʛʘʻ ʚ ʨʽʟʥʽʡ ʾʭ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ɺʽʜʥʦʩʥʦ ʩʣʘʙʢʦ ʧʨʦʷʚʣʝʥʽ ʥʘʡʙʽʣʴʰ ʜʨʝʚʥʽ ʢʦ-

ʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʛʨʘʥʽʪʦʾʜʽʚ ʽ ʘʤʬʽʙʦʣʽʪʽʚ, ʤʦʞʣʠʚʦ ʮʝ ʧʦʚô̫ ʟʘʥʝ 

ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʾʭ ʚʠʚʯʝʥʽʩʪʶ. ʏʝʨʝʟ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʤʠʚ ʩʣʘʙʢʽʰʝ ʚ ʧʦʨʽʚ-

ʥʷʥʥʽ ʟ ʉʘʢʩʘʛʘʥʩʴʢʠʤ ʽ ʇʽʚʜʝʥʥʠʤ ʟʘʣʽʟʦʨʫʜʥʠʤʠ ʨʘʡʦʥʘʤʠ ʧʨʦʷʚʣʝʥʘ ʧʦʩʪ-

ʩʘʢʩʘʛʘʥʩʴʢʘ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ. 

 

 

 

1.6. ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ 

 

 

ɺ ʂʨʠʚʦʨʽʟʴʢʦʤʫ ʙʘʩʝʡʥʽ, ʧʦʯʠʥʘʶʯʠ ʟ 1881 ʨ., ʚʠʜʦʙʫʚʘʪʁʴʩʷ ʟʘʣʽʟʥ ̔

ʨʫʜʠ ï ʛʦʣʦʚʥʠʡ ʨʽʟʥʦʚʠʜ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʙʘʩʝʡʥʫ. ʇʨʦʪʷʛʦʤ ʧʦʥʘʜ 70 ʨ. ï 

ʜʦ ʩʝʨʝʜʠʥʠ ʍʍ ʩʪ. ʝʢʩʧʣʫʘʪʫʚʘʣʠʩʴ ʧʦʢʣʘʜʠ ʙʘʛʘʪʠʭ ʨʫʜ ʽʟ ʟʘʛʘʣʴʥʠʤ ʚʤʩ̔-

ʪʦʤ ʟʘʣʽʟʘ ʚʽʜ 46 ʜʦ 69 ʤʘʩ.%. ʇʦʯʠʥʘʶʯʠ ʟ 1955 ʨ., ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʦʙʢʘ 

ʨʦʜʦʚʠʱ ʙʽʜʥʠʭ ʟʘʣʽʟʥʠʭ ʨʫʜ (ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ) ʽʟ ʟʘʛʘʣʴʥʠʤ ʚʤʽʩʪʦʤ 

ʟʘʣ̔ʟʘ 25-45 ʤʘʩ.% ʪʘ ʚʤʽʩʪʦʤ ʟʘʣʽʟʘ ʚ ʩʢʣʘʜʽ ʤʘʛʥʝʪʠʪʫ 10-40 ʤʘʩ.% [1, 14-16, 
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34, 43, 44, 51, 54, 55, 58, 84, 100, 111-113, 137, 140, 153, 161, 169, 177, 179, 

183, 185, 203, 206, 212-215, 224, 228, 235, 236, 237, 239, 253-256]. 

ɹʘʛʘʪʽ ʟʘʣʽʟʥʽ ʨʫʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ, ʛʝʤʘʪʠʪʦʚʠʤ ʩʢʣʘ-

ʜʦʤ, ʦʩʦʙʣʠʚʽʩʪʶ ʾʭ ʻ ʟʙʽʣʴʰʝʥʥʷ ʟ ʛʣʠʙʠʥʦʶ ʚʤʽʩʪʫ ʤʘʛʥʝʪʠʪʫ ï ʚʽʜ 0-1 ʥʘ 

ʨʚ̔ʥʽ ʚʝʨʭʥʽʭ ʛʽʧʩʦʤʝʪʨʠʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʨʫʜʥʠʭ ʧʦʢʣʘʜʽʚ ʜʦ 10-15 ʤʘʩ.% ʥʘ 

ʨʽʚʥʽ ʧʨʦʚʝʜʝʥʥʷ ʩʫʯʘʩʥʠʭ ʜʦʙʫʚʥʠʭ ʨʦʙʽʪ ʥʘ ʛʣʠʙʠʥʽ ʙʣʠʟʴʢʦ 1500 ʤ. ɺ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʉʘʢʩʘʛʘʛʘʥʩʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʨʦʟʢʨʠʪʠʡ ʧʝʨ-

ʰʠʡ ʧʦʢʣʘʜ ʙʘʛʘʪʠʭ ʨʫʜ ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʩʢʣʘʜʫ. 

ɹʽʜʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʨʫʜʠ ʚʠʜʦʙʫʚʘʶʪʴʩʷ ʚ 9 ʢʘʨôʻʨʘʭ ʧôʷʪʠ ʛʽʨʥʠʯʦʟʙʘʛʘ-

ʯʫʚʘʣʴʥʠʭ ʢʦʤʙʽʥʘʪʽʚ ʂʨʠʚʙʘʩʫ ʟ ʤʝʪʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʢʦʥʮʝʥ-

ʪʨʘʪʫ ʽʟ ʚʤʽʩʪʦʤ ʟʘʣʽʟʘ ʚʽʜ 64-65 ʜʦ 68-70 ʤʘʩ.%. ʈʫʜʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʤʽʥʝʨʘ-

ʣʴʥʠʤ ʩʢʣʘʜʦʤ ʽ ʫʤʦʚʘʤʠ ʫʪʚʦʨʝʥʥʷ. ɺʠʜʽʣʷʶʪʴ ʧʝʨʚʠʥʥʽ ʤʝʪʘʤʦʨʬʦʛʝʥʥ̔  ʪʘ 

ʝʧʽʛʝʥʝʪʠʯʥʽ ʨʫʜʠ, ʷʢ ̔ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʪʝʢʪʦʥʽʯʥʠʭ, ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ, ʛʽʧʝʨ-

ʛʝʥʥʠʭ ʪʘ ʽʥʰʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʡ ʚʠʜ ʟʘʣʽʟʦʨʫʜʥʦʾ ʩʠʨʦʚʠʥʠ ï ʙʽʜʥʽ ʛʝʤʘʪʠʪʦʚʽ ʨʫʜʠ (ʛʝ-

ʤʘʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ). ʇʨʦʚʦʜʠʪʴʩʷ ʜʝʪʘʣʴʥʘ ʦʮʽʥʢʘ ʾʭ ʧʦʢʣʘʜʽʚ, ʛʝʦʣʦʛʽʯʥʦ ʦʙ-

ʛʨʫʥʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʾʭ ʚʠʜʦʙʫʪʢʫ ʪʘ ʟʙʘʛʘʯʝʥʥʷ. 

ɿʘ ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʜʦʚʠʱ ʙʘʛʘʪʠʭ ʛʝʤʘʪʠʪʦʚʠʭ ʽ ʙʽʜʥʠʭ ʤʘʛʥʝʪʠ-

ʪʦʚʠʭ ʨʫʜ ʥʘʢʦʧʠʯʠʚʩʷ ʟʥʘʯʥʠʡ ʦʙôʻʤ ʜʘʥʠʭ ʧʨʦ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʩʢʣʘʜʽ ʧʨʦʜʫ-

ʢʪʠʚʥʠʭ ʽ ʚʤʽʩʥʠʭ ʪʦʚʱ ʨʦʜʦʚʠʱ ʥʠʟʢʠ ʤʽʥʝʨʘʣʽʚ, ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʷʢʽ ʤʦʞʫʪʴ 

ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʤʝʪʘʣʴʥʽ ʪʘ ʥʝʤʝʪʘʣʴʥʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ. ʄʽʥʝʨʘʣʴʥʦ-

ʩʠʨʦʚʠʥʥʘ ʙʘʟʘ ʨʦʜʦʚʠʱʘ ʚ ʧʦʪʦʯʥʠʡ ʯʘʩ ʧʝʨʝʦʮʽʥʶʻʪʴʩʷ ʷʢ ʢʦʤʧʣʝʢʩʥʘ. ɿʘ-

ʛʘʣʦʤ ʫ ʤʝʞʘʭ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʦʜʦʚʠʱ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ, ʚʠʷʚʣʝʥʽ ʙʣʠʟʴʢʦ 

50 ʨʽʟʥʦʚʠʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ [54, 55]. 

ɺ ʤʝʞʘʭ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʷʢʝ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʇʽʚʥʽʯʥʠʤ ʛʽʨ-

ʥʠʯʦʟʙʘʛʘʯʫʚʘʣʴʥʠʤ ʢʦʤʙʽʥʘʪʦʤ, ʚʠʷʚʣʝʥʽ 19 ʤʽʥʝʨʘʣʽʚ ʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʷʢʽ 

ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ: ʘʙʨʘʟʠʚʥʠʡ ʛʨʘʥʘʪ, ʪʝʭʥʽʯʥʠʡ 

ʪʘʣʴʢ, ʜʨʽʙʥʦʣʫʩʢʫʚʘʪʠʡ ʤʫʩʢʦʚʽʪ, ʚʦʭʨʘ, ʩʫʨʠʢ, ʧʽʩʦʢ, ʛʣʠʥʘ, ʩʫʛʣʠʥʦʢ, ʛʝ-

ʤʦʣʦʛʽʯʥʘ ʪʘ ʢʦʣʝʢʮʽʡʥʘ ʩʠʨʦʚʠʥʘ, ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʷʢ ʩʠʨʦʚʠʥʘ 
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ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɼʦʩʣʽʜʞʫʚʘʣʠʩʴ ʪʦʯʢʠ ʤʽʥʝʨʘʣʽʟʘ-

ʮʽʾ, ʧʨʦʷʚʠ ʙʣʘʛʦʨʦʜʥʠʭ ʤʝʪʘʣʽʚ [12, 54, 55, 58, 101, 157, 158, 160]. 

ɿʘ ʤʝʞʘʤʠ ʛʽʨʥʠʯʦʛʦ ʚʽʜʚʦʜʫ ʢʘʨôʻʨʫ ʥʘ ʛʣʠʙʠʥʽ ʧʦʥʘʜ 800-900 ʤʝʪʨʽʚ 

ʚʠʷʚʣʝʥʽ ʱʝ ʜʝʢʽʣʴʢʘ ʨʽʟʥʦʚʠʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʉʝʨʝʜ ʤʝʪʘʣʴʥʠʭ ʥʘʡ-

ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʽ ʢʦʤʧʣʝʢʩʥʽ ʩʢʘʥʜʽʡ-ʚʘʥʘʜʽʡ-ʟʘʣʽʟʥʽ ʨʫʜʠ ʽʟ ʟʦʥ ʝʛʽʨʠʥʽʟʘ-

ʮʽʾ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ [58, 61, 68, 200]. ʇʨʦʪʷʛʦʤ 50-60-ʭ ʨʦʢʽʚ ʧʨʦʚʦʜʠʚʩʷ 

ʚʠʜʦʙʫʪʦʢ ʫʨʘʥ-ʚʤʽʩʥʠʭ ʨʫʜ, ʫʤʦʚʠ ʣʦʢʘʣʽʟʘʮʽʾ, ʧʦʭʦʜʞʝʥʥʷ, ʩʢʣʘʜʫ ʷʢʠʭ ʙʫ-

ʣʠ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʽ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ [13, 54, 55, 81, 122, 136, 200]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʪʨʽʻʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ ʚ ʤʘʩʠʚʘʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟʘ ʤʝ-

ʞʘʤʠ ʧʨʦʷʚʽʚ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ, ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽ-

ʜʥʠʢʘʤʠ [28, 29, 73, 74, 79, 91, 93, 103, 116, 117, 122, 151, 152, 167, 204, 219]. 

ɺʠ̫ ʚʣʝʥʽ ʚ ʮʠʭ ʨʦʙʦʪʘʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʚôʷʟʢʫ ʛʝʦʣʦʛʽʯʥʠʭ, ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ, 

ʛʝʦʭʽʤʽʯʥʠʭ, ʤʝʪʘʣʦʛʝʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʪʘʩʦʤʘʪʦʟʫ ʚʘʞʣʠʚʽ ʜʣʷ ʨʦʟʫ-

ʤʽʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ, ʙʫʜʦʚʠ, ʩʢʣʘʜʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʠʙʝʢʽʪʦʚʠʭ ʪʘ 

ʥ̔h ʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1. 

1.ɿʘʣʽʟʦʨʫʜʥʽ ʥʘʪʨʽʻʚʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʂʨʠʚʦʨʽ-

ʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʧʨʦʷʚʣʝʥʽ ʚʠʢʣʶʯʥʦ ʚ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʩʘʢʩʘʛʘʥ-

ʩʴʢʦʾ ʩʚʽʪʠ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ. 

2. ʊʦʚʱʘ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʩʝʨʽʾ ʟʘʣʷʛʘʻ ʥʘ ʚʠʚʽʪʨʝʥʽʡ ʧʦʚʝʨʭʥʽ ʤʝ-

ʟʦʘʨʭʝʡʩʴʢʠʭ ʛʨʘʥʽʪʦʾʜʽʚ ʜʥʽʧʨʦʚʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʥʝʦʘʨʭʝʡʩʴʢʠʭ ʤʝʪʘʙʘ-

ʟʠʪʽʚ, ʤʝʪʘʢʣʘʩʪʦʣʽʪʽʚ ʢʦʥʢʩʴʢʦʾ ʩʝʨʽʾ. 

3. ʈʠʙʝʢʽʪʦʚʽ ʪʘ ʟʥʘʯʥʦ ʤʝʥʰʝ ʧʦʰʠʨʝʥʽ ʝʛʽʨʠʥʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ, ʧʨʦʩ-

ʪʦʨʦʚʦ ʪʷʞʽʶʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ʩʘʢʩʘʛʘʥʩʴʢʦʾ 

ʩʚʽʪʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽ ʪʦʚʱʽ ʜʝʚô̫ ʪʠ ʨʦʜʦʚʠʱ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨ-

ʮʠʪʽʚ ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴ ʧôʷʪʴ ʛʽʨʥʠʯʦʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʢʦʤʙʽʥʘʪʽʚ ʂʨʠʚʦʨʽʟʴʢʦʛʦ 

ʙʘʩʝʡʥʫ. 
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ʈʦʟʜʽʣ 2. 

ʃɯʊɽʈɸʊʋʈʅʀʁ ʆɻʃʗɼ 

 

 

 

ɿʘʣʽʟʦʨʫʜʥʽ ʥʘʪʨʽʻʚʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʧʨʠʚʝʨʥʫʣʠ 

ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ɺ.ɭ.ʊʘʨʘʩʝʥʢʦ ʚʧʝʨʰʝ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʚ 

ʨʠʙʝʢʽʪ ʟ ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʣʘʥʮʽʚ ʪʘ ʤʘʛʥʝʪʠʪ-ʩʠʣʽʢʘʪʥʠʭ ʢʚʘʨʮʠʪʽʚ [198, 199]. 

ɿʘʛʘʣʴʥʽ ʧʠʪʘʥʥʷ ʫʪʚʦʨʝʥʥʷ, ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ ʩʢʣʘʜʫ ʥʘʪʨʽʻʚʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʠ-

ʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʁ.ɯ.ʊʘʥʘʪʘʨʦʤ ʽ ɻ.ʂ.ʌʝʣʴʜʤʘʥʦʤ 

[196, 197]. ʇʽʟʥʽʰʝ ʝʛʽʨʠʥ-, ʨʠʙʝʢʽʪ-, ʪʘ ʘʣʴʙʽʪ-ʚʤʽʩʥʽ ʧʦʨʦʜʠ ʙʫʣʠ ʜʝʪʘʣʴʥʦ 

ʜʦʩʣʽʜʞʝʥʽ ʧʨʠ ʧʨʦʚʝʜʝʥʽ ʛʝʦʣʦʛʽʯʥʠʭ, ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʨʦʙʽʪ ʙʨʠʛʘʜʠ ʙʫʚʰʦ-

ʛʦ ɻʝʦʣʢʦʤʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʚʯʝʥʥʷ ʧʦʢʣʘʜʽʚ ʙʘʛʘʪʠʭ ʟʘʣʽʟʥʠʭ ʨʫʜ ʽ 

ʚʤʽʩʥʠʭ ʧʦʨʽʜ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʠʢʣʘʜʝʥʽ 

ʚ ʤʦʥʦʛʨʘʬʽʷʭ ʄ.ɻ.ʉʚʽʪʘʣʴʩʴʢʦʛʦ ʪʘ ʽʥ., ʇ.ʄ.ʂʘʥʽʙʦʣʦʮʴʢʦʛʦ [84, 161]. 

ɺ ʧʦʚʦʻʥʥʠʡ ʯʘʩ ʟʘʣʽʟʦʨʫʜʥʽ ʥʘʪʨʽʻʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʚʠʚʯʘʣʠʩʴ ʫ ʟʚô̫ ʟʢʫ 

ʟ ʚʠʢʦʥʘʥʥʷʤ ʛʝʦʣʦʛʽʯʥʠʭ, ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ, ʛʝʦʭʽʤʽʯʥʠʭ ʨʦʙʽʪ ʧʦʢʣʘʜʽʚ ʜʚʦʭ 

ʚʠʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ï ʙʘʛʘʪʠʭ ʟʘʣʽʟʥʠʭ ʽ ʫʨʘʥʦʚʠʭ ʨʫʜ [10, 11, 13, 14, 16, 

28, 29, 68, 73, 74, 79, 91, 103, 116, 117, 122, 136, 151, 152, 167, 200, 204]. 

ʅʦʚʠʤ ʧʦʰʪʦʚʭʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʽʟʦʨʫʜʥʠʭ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘ-

ʪʠʪʽʚ ʙʫʣʦ ʟʘʣʫʯʝʥʥʷ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ (ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʽʚ) ʷʢ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʛʽʨʥʠʯʦʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʢʦʤʙʽʥʘʪʽʚ. ʅʘʡ-

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʥʘʪʨʽʻʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ, 

ɻʘʥʥʽʚʩʴʢʦʛʦ (ʇʽʚʥʽʯʥʠʡ ɻɿʂ), ɯʥʛʫʣʝʮʴʢʦʛʦ (ɯʥʛʫʣʝʮʴʢʠʡ ɻɿʂ), ʇʝʪʨʽʚʩʴʢʦ-
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ʛʦ, ɸʨʪʝʤʽʚʩʴʢʦʛʦ (ʎʝʥʪʨʘʣʴʥʠʡ ɻɿʂ) ʨʦʜʦʚʠʱ [53, 54, 60, 99, 141, 166]. 

ʄʽʥʝʨʘʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʝʛʽʨʠʥʫ, ʨʠʙʝʢʽʪʫ ʪʘ ʘʣʴʙʽʪʫ ʙʫʣʠ ʫʟʘʛʘʣʴʥʝʥʽ ʚ 

ʤʦʥʦʛʨʘʬʽʾ ɭ.ʂ.ʃʘʟʘʨʝʥʢʦ ʪʘ ʽʥ. [101]. 

ɺ ʨʦʙʦʪʘʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʚʠʩʚʽʪʣʝʥʽ ʧʠʪʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʽʣ 

ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʾʭ ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʦʚʦʫʪʚʦʨʝʥʠʭ ʽ ʨʝʣʽʢʪʦʚʠʭ ʤʽʥʝ-

ʨʘʣʽʚ, ʬʽʟʠʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘ-

ʪʠʪʽʚ. ʅʠʞʯʝ ʨʦʟʛʣʷʥʫʪʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʧʝʨʝʜʥʠʢʽʚ ʫ ʛʦʣʦʚʥʠʭ 

ʥʘʧʨʷʤʢʘʭ. 

ɻʝʦʣʦʛʽʯʥʘ ʧʦʟʠʮʽʷ ʟʘʣʽʟʦʨʫʜʥʠʭ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʙʫʣʘ 

ʨʦʟʛʣʷʥʫʪʘ ʚ ʥʠʟʮʽ ʩʪʘʪʝʡ ʽ ʤʦʥʦʛʨʘʬʽʡ [10, 11, 14, 30, 53, 56, 68, 73, 74, 79, 

84, 99, 141, 147, 154, 156, 161, 188, 189, 219]. ɸʚʪʦʨʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ ʧʨʦ 

ʽʩʥʫʚʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʨʦʟʪʘʰʫʚʘʥʥʽ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ: 1) ʧʝʨʝʚʘʞʥʘ 

ʙʽʣh̔ɹ ʩʪʴ ʾʭ ʧʨʦʩʪʦʨʦʚʦ ʪʷʞʽʻ ʜʦ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ; 

2) ʤʘʢʩʠʤʘʣʴʥʠʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʟʤʽʥ ʟʘʟʥʘʚʘʣʠ ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ ʮʝʥ-

ʪʨʘʣʴʥʠʭ ʟʦʥ, ʤʝʥʰʦʶ ʤʽʨʦʶ ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ, ʤʘʛʥʝʪʠʪ-

ʢʫʤʽʥʛʪʦʥʽʪʦʚʽ ʢʚʘʨʮʠʪʠ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ; 3) ʧʦʣʦ-

ʞʝʥʥʷ ʪʽʣ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʨʦʟʨʽʟʘʭ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ʢʦʥʪʨʦʣʶʶʪʴ ʨʦ-

ʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ, ʷʢʽ ʚʽʜʽʛʨʘʚʘʣʠ ʨʦʣʴ ʧʽʜʚʽʜʥʠʭ ʢʘʥʘʣʽʚ ʜʣʷ ʤʝʪʘʩʦʤʘʪʠʟʫ-

ʶʯʠʭ ʚʫʛʣʝʢʠʩʣʦ-ʥʘʪʨʽʻʚʠʭ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ. ɸʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʝʪʘʣʴʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʪʘ ʢʘʨʪʫʚʘʥʥʷ ʨʦʜʦʚʠʱ ʟʘʩʚʽʜʯʠʣʠ ʾʭ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ 

ʛʣʠʙʦʢʦʛʦ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʟʠʮʽʾ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʫ 

ʤʝʞʘʭ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ ʨʦʜʦʚʠʱ. 

ɿʘ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʜʦʚʠʱ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʽʚ ʟô̫ ʩʫʚʘʣʦʩʴ ʱʦ ʧʝʨʝʚʘʞʘʶʯʠʤ ʾʭ ʨʽʟʥʦʚʠʜʦʤ ʻ ʨʠʙʝʢʽʪ-ʚʤʽʩʥʽ, 

ʝʛʽʨʠʥ-ʚʤʽʩʥʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʫʞʝ ʦʙʤʝʞʝʥʦ, ʘʣʴʙʽʪʠʪʠ ʟʨʽʜʢʘ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ ʨʦʜʦʚʠʱʘ. ʎʝ ʦʙʫʤʦʚʠʣʦ ʥʝʦʙ-

ʭʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ ʩʘʤʝ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʜʣʷ 
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ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʘʚʪʦʨ ʜʠʩʝʨʪʘʮʽʾ [172, 173, 

175, 178, 253] ʨʦʟʛʣʷʥʫʚ ʦʩʦʙʣʠʚʦʩʪʽ ʣʦʢʘʣʽʟʘʮʽʾ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ 

ʤʝʞʘʭ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ ï ʚʽʜ ʂʨʠʚʙʘʩʫ ʚ ʮʽʣʦʤʫ ʯʝʨʝʟ 

ʦʢʨʝʤʽ ʟʘʣʽʟʦʨʫʜʥʽ ʨʦʜʦʚʠʱʘ, ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʛʦʨʠʟʦʥʪʠ ʜʦ ʧʨʦʰʘʨʢʽʚ ʤʘʛʥʝ-

ʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. 

ʋʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɼʦ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʙʽʣɹ-

ʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʨʦʜʦʚʠʱ ʜʦʢʝʤʙʨʽʡʩʴʢʦʾ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ 

ʚʽʜʥʝʩʣʠ ʩʧʝʮʠʬʽʯʥʽ ʟʘ ʩʢʣʘʜʦʤ, ʩʪʨʫʢʪʫʨʦʶ, ʪʝʢʩʪʫʨʦʶ ʟʘʣʽʟʠʩʪʽ ʧʦʨʦʜʠ, ʛʦ-

ʣʦʚʥʽ ʤʽʥʝʨʘʣʠ ʷʢʠʭ ï ʥʘʪʨʽʡ-ʚʤʽʩʥʽ ʩʠʣʽʢʘʪʠ: ʝʛʽʨʠʥ, ʨʠʙʝʢʽʪ (ʤʘʛʥʝʟʽʦʨʠ-

ʙʝʢʽʪ), ʘʣʴʙʽʪ. ɼʦ ʜʨʫʛʦʨʷʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʨʽʟʥʠʭ ʨʦ-

ʜʦʚʠʱ ʚʽʜʥʦʩʷʪʴʩʷ ʪʝʪʨʘʬʝʨʠʙʽʦʪʠʪ, ʩʝʣʘʜʦʥʽʪ (ʩʚʽʪʘʣʴʩʴʢʽʪ, ʢʤʘʾʪ, çʟʝʣʝʥʘ 

ʩʣʶʜʘè), ʘʧʘʪʠʪ, ʮʠʨʢʦʥ ʽ ʜʝʷʢʽ ʽʥʰʽ [2-5, 14, 53, 68, 84, 99, 119, 121, 123, 147, 

149, 150, 161, 188, 192, 201, 202, 220, 223, 225, 239, 241, 243, 256]. ʅʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʡ ʨʟ̔ʥʦʚʠʜ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ï ʨʠʙʝʢʽʪʦʚʽ. 

ʉʬʦʨʤʦʚʘʥʽ ʜʦ ʧʦʪʦʯʥʦʛʦ ʯʘʩʫ ʫʷʚʣʝʥʥʷ ʧʨʦ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ 

ʥʘʪʨʽʻʚʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʟ ʧʝʚʥʦʶ ʤʽʨʦʶ ʩʧʨʦʱʝʥ-

ʥʷ ʤʦʞʥʘ ʦʙô̒ ʜʥʘʪʠ ʚ ʥʘʩʪʫʧʥʽ ʯʦʪʠʨʠ ʛʽʧʦʪʝʟʠ. 

ɻʽʧʦʪʝʟʘ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʚ ʟʚôʷʟʢʫ ʟ 

ʧʨʦʷʚʦʤ ʧʦʩʪʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʤʘʛʤʘʪʠʟʤʫ ʚ ʤʝʞʘʭ ʟʘʣʽʟʦʨʫʜʥʠʭ ʪʦʚʱ ʘʙʦ 

ʫ ʤʘʩʠʚʘʭ ʚʤʽʩʥʠʭ ʧʦʨʽʜ. ʉʢʣʘʜ ʤʘʛʤʠ, ʷʢʠʡ ʙʫʚ ʜʞʝʨʝʣʦʤ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ 

ʨʦʟʯʠʥʽʚ, ʚʠʟʥʘʯʘʚʩʷ ʧʦ-ʨʽʟʥʦʤʫ. ɺ.ɯ.ʃʫʯʠʮʴʢʠʡ [107, 108], ɸ.ʄ.ʏʫʨʘʢʦʚ 

[209] ʚʽʜʥʦʩʠʣʠ ʾʭ ʜʦ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʣʫʞʥʠʭ ʽʥʪʨʫʟʠʚʽʚ, ʧʦʜʽʙʥʠʭ ʜʦ ʆʢ-

ʪʷʙʨʩʴʢʦʛʦ ʤʘʩʠʚʫ ʤʘʨʽʫʧʦʣʴʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʅʘ ʜʫʤʢʫ ɸ.ʄ.ʏʫʨʘʢʦʚʘ, 

ʧʨʦʷʚʠ ʥʘʪʨʽʻʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ ʚ ʂʨʠʚʙʘʩʽ ʪʘ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ ʻ ʣʘʥʢʘʤʠ 

ʣʘʥʮʶʛʘ ʘʥʘʣʦʛʽʯʥʠʭ ʫʪʚʦʨʝʥʴ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʢʽʣʴʮʝʤ ʚʩʶ ʧʝʨʠʬʝʨʽʡʥʫ ʯʘ-

ʩʪʠʥʫ ʉʭʽʜʥʦ-ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ (ʄʘʨʽʫʧʦʣʴ, ɹʽʣʦʟʝʨʩʴʢʠʡ ʨʘʡʦʥ, 

ʂʨʠʚʙʘʩ ʪʘ ʂʨʝʤʝʥʯʫʢ, ʆʚʨʫʯ, ʈʫʜʥʽ ʛʦʨʠ, ʇʽʚʥʽʯʥʘ ʐʚʝʮʽʷ, ʂʦʣʴʩʴʢʠʡ 

ʧʽʚʦʩʪʨʽʚ ʽ ʜʘʣʽ ʜʦ ʋʨʘʣʫ). 
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ɿ ʜʝʨʠʚʘʪʘʤʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʽʥʪʨʫʟʽʡ ʢʠʩʣʦʛʦ-ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ 

ʧʦʚôʷʟʫʚʘʣʘ ʛʝʥʝʟʠʩ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʖ.ɯʨ.ʇʦʣʦʚʽʥʢʽʥʘ [147]. ɿ 

ʛʨʘʥʽʪʦʽʜʥʠʤʠ ʽʥʪʨʫʟʽʷʤʠ ï ʖ.ɯʨ.ʇʦʣʦʚʽʥʢʽʥʘ ʚ ʩʚʦʾʭ ʙʽʣʴʰ ʧʽʟʥʽʭ ʨʦʙʦʪʘʭ 

[148, 149], ʄ.ʇ.ʉʝʤʝʥʝʥʢʦ [162, 165], ɼ.ʉ.ʂʦʨʞʠʥʩʴʢʠʡ [87, 88], 

ʆ.ʇ.ʅʽʢʦʣʴʩʴʢʠʡ [121, 122], ʆ.ɯ.ʉʪʨʠʛʽʥ [188, 191], A.Chatterjʝʝ [230], 

ʊ.R.Narajanan Kutti ʝ.ʘ. [250], ʄ.N.Visvwanantha, ʄ.Ramakrishnan [256] ʪʘ 

ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ. 

ɺ ʨʦʙʦʪʽ ʄ.ʇ.ʉʝʤʝʥʝʥʢʘ [162, 164] ʙʫʣʦ ʚʠʟʥʘʯʝʥʝ ʤʽʩʮʝ ʥʘʪʨʽʻʚʦʛʦ 

ʤʝʪʘʩʦʤʘʪʦʟʫ ʚ ʙʘʛʘʪʦʩʪʘʜʽʡʥʦʤʫ ʧʨʦʮʝʩʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʩʦʤʘʪʠʟʤʫ ʧʦʨʽʜ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. ɺ ʩʧʨʦʱʝʥʦʤʫ ʚʘʨʽʘʥʪʽ ʘʚʪʦʨ ʟʘʧʨʦʧʦʥʫʚʘʚ ʪʘʢʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ: ʢʘʣʽʻʚʠʡ Ÿ ʥʘʪʨʽʻʚʠʡ Ÿ ʢʘʣʴʮʽʻʚʠʡ 

Ÿ ʤʘʛʥʝʟʽʘʣʴʥʦ-ʟʘʣʽʟʠʩʪʠʡ Ÿ ʩʠʣʽʢʘʪʥʠʡ Ÿ ʢʘʨʙʦʥʘʪʥʠʡ ʤʝʪʘʩʦʤʘʪʦʟ, ï 

ʧʦʚôʷʟʘʚʰʠ ʮʝ ʟʽ ʟʤʽʥʦʶ ʨʫʭʣʠʚʦʩʪʽ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʤʝʪʘʩʦʤʘʪʠʟʫʶ-

ʯʠʭ ʬʣʶʾʜʘʭ: K Ÿ Na Ÿ Ca Ÿ Mg Ÿ Fe. ɿ ʜʝʷʢʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʣʦʢʘʣʴʥʦ-

ʛʦ ʭʘʨʘʢʪʝʨʫ ʮʷ ʩʭʝʤʘ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʽ ʜʣʷ ʨʦʜʦʚʠʱ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʾ 

ʬʦʨʤʘʮʽʾ. 

ɼʦ ʬʘʢʪʽʚ, ʷʢʽ ʩʣʫʛʫʶʪʴ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʢʨʠʪʠʯʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʛʽʜʨʦ-

ʪʝʨʤʘʣʴʥʦ-ʧʦʩʪʤʘʛʤʘʪʠʯʥʦʾ ʛʽʧʦʪʝʟʠ, ʩʣʽʜʦʤ ʟʘ ɺ.ɻ.ʂʫʰʝʚʠʤ [99], 

ʄ.ɺ.ʈʫʟʽʥʦʶ ʪʘ ʽʥ. [155, 156] ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʤʽʪʥʦʛʦ ʧʨʦʩʪʦ-

ʨʦʚʦʛʦ ʟʚôʷʟʢʫ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʟ ʽʥʪʨʫʟʠʚʘʤʠ, ʥʝʜʦʩʪʘʪʥʶ ʣʫʞʥʽʩʪʴ ʽ ʨʦʟ-

ʨʘʭʫʥʢʦʚʫ ʬʣʶʾʜʦʤʽʩʪʢʽʩʪʴ ʧʨʠʣʝʛʣʠʭ ʜʦ ʟʦʥ ʥʘʪʨʽʻʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ ʤʘʛ-

ʤʘʪʠʯʥʠʭ ʪʽʣ, ʟʥʘʯʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʪʦʡ ʯʠ ʽʥʰʠʡ ʙʽʢ ʫ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʟʥʘʯʝʥ-

ʥʷ ʽʟʦʪʦʧʥʦʛʦ ʚʽʢʫ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʽ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ. 

ɻʽʧʦʪʝʟʘ ʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, 

ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʷʢʦʶ ʜʞʝʨʝʣʦʤ ʥʘʪʨʽʶ ʙʫʣʠ ʩʘʤʽ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʟʘʣʽʟʠʩʪʽ 

ʧʦʨʦʜʠ, ʬʦʨʤʫʚʘʣʘʩʴ ʽ ʦʙʛʨʫʥʪʦʚʫʚʘʣʘʩʴ ʫ ʨʦʙʦʪʘʭ ʇ.ʄ.ʂʘʥʽʙʦʣʦʮʴʢʦʛʦ [84], 

ɺ.ʉ.ɼʦʤʘʨʻʚʘ [47, 48], ɺ.ɯ.ʉʢʘʨʞʠʥʩʴʢʦʛʦ [168], ɯ.ɺ.ɸʣʝʢʩʘʥʜʨʦʚʘ [2, 4], 

ʄ.ʆ.ʗʨʦʱʫʢ, ɺ.ʗ.ʆʥʦʧʨʽʻʥʢʘ [223], C.Klein [241-244], ʅ.P.Eugster [233], J.-

C.Blockley [226], R.Ramdohr [252], A.F.Trendall [254, 255], E.Dimroth, J.-
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J.Chauvel [231], T.Miyano [247, 248], N.J.Beukes [225], S.Frank [234] ʪʘ ʽʥ. ɿʘ 

ʫʷʚʣʝʥʥʷʤʠ ʮʠʭ ʘʚʪʦʨʽʚ, ʥʘʪʨʽʻʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʻ ʧʨʦʜʫʢʪʦʤ ʜʠʥʘʤʦʪʝʨʤʘʣʴ-

ʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʥʘʪʨʽʡ-ʚʤʽʩʥʠʭ ʝʚʘʧʦʨʠʪʽʚ ʘʙʦ ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʫʪʚʦʨʝʥʴ 

(ʧʦʧʝʣʠ, ʪʫʬʠ). ɺ ʧʨʦʮʝʩʽ ʤʝʪʘʤʦʨʬʽʟʤʫ ʥʘʪʨʽʡ ʤʽʛ: 1) ʥʝ ʧʝʨʝʤʽʱʫʚʘʪʠʩʴ ʟʘ 

ʤʝʞʽ ʚʝʨʩʪʚ ʥʘʪʨʽʡ-ʚʤʽʩʥʠʭ ʧʝʨʚʠʥʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʧʦʨʽʜ, ʘʙʦ 2) ʤʽʛʨʫʚʘʪʠ ʧʦ 

ʪʨʽʱʠʥʘʭ, ʟʦʥʘʭ ʜʨʦʙʣʝʥʥʷ ʪʘ ʽʥʰʠʭ ʤʝʭʘʥʽʯʥʦ ʦʩʣʘʙʣʝʥʠʭ ʟʦʥʘʭ ʟʘʣʽʟʦʨʫʜ-

ʥʠʭ ʪʦʚʱ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʬʦʨʤʫʚʘʣʠʩʴ ʟʛʽʜʥʽ ʪʽʣʘ ʨʠʙʝʢʽʪ-ʚʤʽʩʥʠʭ 

ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ, ʫ ʜʨʫʛʦʤʫ ï ʤʦʛʣʠ ʬʦʨʤʫʚʘʪʠʩʴ ʩʽʯʥʽ ʤʝʪʘʩʦʤʘʪʠʯʥʽ 

ʪʽʣʘ. 

ɼʦ ʬʘʢʪʽʚ, ʱʦ ʥʝ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʤʝʪʘʤʦʨʬʽʯʥʦʾ ʛʽʧʦʪʝʟʦʶ, ʤʦʞʥʘ ʚʽʜ-

ʥʝʩʪʠ: ʩʪʨʫʢʪʫʨʥʽ, ʪʝʢʩʪʫʨʥʽ ʪʘ ʽʥʰʽ ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʥʘʢʣʘʜʝʥʥʷ ʥʘʪʨʽʻʚʦʛʦ 

ʤʝʪʘʩʦʤʘʪʦʟʫ ʥʘ ʩʬʦʨʤʦʚʘʥʽ ʚ ʧʨʦʮʝʩʽ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ 

ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ ʪʘ ʩʣʘʥʮʽ; ʟʥʝʚʦʜʥʝʥʽʩʪʴ ʟʘʣʽʟʠʩʪʠʭ ʧʦʨʽʜ ʥʘ ʨʝʛʨʝʩʠʚʥʽʡ 

ʩʪʘʜʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ, ʟ ʷʢʦʶ ʧʦʚôʷʟʫʻʪʴʩʷ ʝʪʘʧ ʥʘʪʨʽʻʚʦʛʦ ʤʝ-

ʪʘʩʦʤʘʪʦʟʫ [99]; ʨʦʟʙʽʞʥʽʩʪʴ ʥʘ 300-500 ʤʣʥ. ʨʦʢʽʚ ʫ ʽʟʦʪʦʧʥʦʤʫ ʚʽʮʽ 

ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʽ, ʟʘʟʚʠʯʘʡ, ʙʽʣʴʰ ʤʦʣʦʜʠʭ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ; 

ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʽ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʟʘ ʩʢʣʘʜʦʤ 

ʽ ʚʤʽʩʪʦʤ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ-ʜʦʤʽʰʦʢ ʪʘ ʽʥ. 

ɻʽʧʦʪʝʟʘ ʛʣʠʙʠʥʥʦʛʦ ʯʘʩʪʢʦʚʦ ʶʚʝʥʽʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘʪʨʽʡ-

ʚʤʽʩʥʠʭ ʬʣʶʾʜʽʚ ʙʝʟ ʧʨʷʤʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʪʘ ʧʨʦʩʪʦʨʦʚʦʛʦ ʟʚôʷʟʢʫ ʟ ʘʢʪʠʚ-

ʥʠʤʠ ʤʘʛʤʘʪʠʯʥʠʤʠ ʤʘʩʠʚʘʤʠ. ʆʩʥʦʚʥʽ ʾʾ ʧʦʣʦʞʝʥʥʷ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚ ʨʦʙʦ-

ʪʘʭ ʄ.ʆ.ɭʣʽʩʝʻʚʘ [68], ɺ.ɻ.ʂʫʰʝʚʘ [97-99], ɺ.ʆ.ʉʠʥʠʮʠʥʘ [167], 

ʗ.ʄ.ɹʝʣʝʚʮʝʚʘ [12-14]. ʆʜʥʝ ʟ ʛʦʣʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʛʽʧʦʪʝʟʠ ï ʣʦʢʘʣʽʟʘʮʽʷ ʤʝ-

ʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʫ ʟʦʥʘʭ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʘʙʦ ʦʧʽʨʷʶʯʠʭ ʾʭ ʨʦʟʨʠʚʥʠʭ 

ʧʦʨʫʰʝʥʴ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʧʦʨʷʜʢʫ ï ʚʠʪʨʠʤʫʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʧʦʚʩʶʜʥʦ. ɺ 

ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʪʽʣʘ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ɯʥʛʫʣʝʮʴʢʦʛʦ, 

ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ, ɻʘʥʥʽʚʩʴʢʦʛʦ, ɾʦʚʪʦʨʽʯʝʥʩʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʨʦʜʦʚʠʱ, ʛʝʦ-

ʣʦʛʽʯʥʫ ʧʦʟʠʮʽʶ ʷʢʠʭ ʚʠʟʥʘʯʘʻ ʧʦʣʦʞʝʥʥʷ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʂʨʠʚʦʨʽʟʴʢʦ-
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ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ ʽ ʧʝʨʝʪʠʥʘʶʯʠʭ ʡʦʛʦ ʩʫʙʰʠʨʦʪʥʠʭ ʽ 

ʜʽʘʛʦʥʘʣʴʥʠʭ ʨʦʟʣʦʤʽʚ. 

ɼʞʝʨʝʣʦʤ ʥʘʪʨʽʶ, ʟʘ ʮʽʻʶ ʛʽʧʦʪʝʟʦʶ, ʤʦʛʣʠ ʙʫʪʠ ʷʢ ʛʣʠʙʠʥʥʽ ʤʘʛʤʘ-

ʪʠʯʥʽ ʤʘʩʠʚʠ, ʪʘʢ ʽ ʧʦʨʦʜʠ çʬʽʣʴʪʨʫè, ʷʢʠʤʠ ʙʫʣʠ ʚʝʨʩʪʚʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜʩʪʝʣ̫ʶʯʠʭ ʪʦʚʱʫ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ ʘʙʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʛʽʧʩʦʤʝʪʨʠʯʥʠʭ ʛʦʨʠʟʦʥʪʘʭ. ʏʘʩʪʠʥʘ ʣʫʞʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʩʫʧʫʪʥʽʭ ʾʤ ʨʽʜʢʽʩʥʠʭ ʤʝʪʘʣʽʚ ʽ ʣʝʪʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʛ-

ʣʘ ʙʫʪʠ ʶʚʝʥʽʣʴʥʦʶ [99]. 

ɻʽʧʦʪʝʟʘ ʢʦʥʚʝʨʛʝʥʪʥʦʩʪʽ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʟʘʧʨʦʧʦʥʦʚʘ-

ʥʘ ʪʘ ʦʙʛʨʫʥʪʦʚʘʥʘ ʆ.ɯ.ʉʪʨʠʛʽʥʠʤ [188, 190, 192]. ɸʚʪʦʨ ʨʦʟʛʣʷʜʘʚ ʤʦʞ-

ʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʨʠʙʝʢʽʪʦʚʠʭ, ʘ ʪʘʢʦʞ ʝʛʽʨʠʥʦʚʠʭ, ʘʣʴʙʽ-

ʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʧʘʨʘʛʝʥʝʪʠʯʥʠʭ ʘʩʦʮʽʘʮʽʡ ʤʽʥʝʨʘʣʽʚ ʷʢ ʚʥʘʩʣʽʜʦʢ ʤʝʪʘ-

ʤʦʨʬʽʟʤʫ ʥʘʪʨʽʡ-ʚʤʽʩʥʠʭ ʟʘʣʽʟʠʩʪʠʭ, ʛʣʠʥʦʟʝʤ-ʟʘʣʽʟʠʩʪʠʭ ʧʦʨʽʜ ʪʘʢ ʽ ʚʥʘ-

ʩʣʽʜʦʢ ʚʧʣʠʚʫ ʥʘ ʨʘʥʽʰʝ ʩʬʦʨʤʦʚʘʥʽ ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ ʪʘ ʩʣʘʥʮʽ ʥʘʪʨʽʡ-

ʚʤʽʩʥʠʭ ʬʣʶʾʜʽʚ, ʧʨʠʥʝʩʝʥʠʭ ʟ̔ʟʦʚʥʽ. ɺʽʥ ʥʘʛʦʣʦʰʫʚʘʚ, ʱʦ ʜʣʷ ʫʪʦʯʥʝʥʥʷ 

ʣʦʢʘʣʽʟʘʮʽʾ, ʩʢʣʘʜʫ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʥʝʦʙʭʽʜʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʾʭ ʛʝʥʝʟʠʩʫ ʟ ʫʨʘ-

ʭʫʚʘʥʥʷʤ ʧʝʪʨʦʛʨʘʬʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʤʽʩʥʠʭ ʪʦʚʱ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʫʤʦʚ ʣʦʢʘʣʽʟʘʮʽʾ ʧʦʥʘʜ 50 ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʨʽʟʥʠʭ 

ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʦʜʦʚʠʱ, ʧʨʦʚʝʜʝʥʽ ʟʘ ʫʯʘʩʪʽ ʘʚʪʦʨʘ ʜʠʩʝʨʪʘʮʽʾ, ʧʦʢʘʟʘʣʠ, ʱʦ 

ʽʩʥʫʶʪʴ ʦʙôʻʢʪʠʚʥʽ ʜʘʥʽ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʷʢ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʥʫ, ʪʘʢ ʽ ʦʩʘʜʦʚʦ-ʤʝʪʘʤʦʨʬʽʯʥʫ ʛʽʧʦʪʝʟʠ ʫʪʚʦʨʝʥʥʷ ʥʘʪʨʽʻʚʠʭ 

ʤʝʪʘʩʦʤʘʪʠʪʽʚ [171]. 

ɿ ʧʦʟʠʮʽʡ ʧʝʨʰʦʾ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʬʦʨʤʫʚʘʥʥʷ ʩʽʯʥʠʭ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ 

ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ʄʝʪʘʩʦʤʘʪʠʯʥʽ ʪʽʣʘ ʮʴʦʛʦ ʨʽʟʥʦʚʠʜʫ ʜʫʞʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʤʽʥʝʨʘʣʴʥʠʤ, ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʩʪʨʫʢʪʫʨʦʶ, ʪʝʢʩʪʫʨʦʶ, ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠ-

ʚʦʩʪʷʤʠ ʪʘ ʽʥʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʽʜ ʚʤʽʩʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ, ʤʘʶʪʴ ʟ 

ʥʠʤʠ ʯʽʪʢʽ, ʯʘʩʪʦ ʩʽʯʥʽ ʢʦʥʪʘʢʪʠ. ɻʝʦʭʨʦʥʦʣʦʛʽʯʥʽ ʚʠʟʥʘʯʝʥʥʷ, ʚʠʢʦʥʘʥʽ ʜʣʷ 

ʜʝʢʽʣʴʢʦʭ ʨʦʜʦʚʠʱ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ (ʋʑ), ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘʪʨʽʻʚʽ ʤʝʪʘ-

ʩʦʤʘʪʠʪʠ ʮʴʦʛʦ ʨʽʟʥʦʚʠʜʫ ʟʥʘʯʥʦ ʤʦʣʦʜʰʽ ʚʽʜ ʚʤʽʩʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ: 
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ʾʭ ʚʽʢ ʩʪʘʥʦʚʠʪʴ 1,8 Ñ 0,5 ʤʣʨʜ. ʨ., ʪʦʜʽ ʷʢ ʚʽʢ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘ-

ʤʦʨʬʽʟʤʫ ʧʦʨʽʜ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ 2,2 Ñ 0,5 ʤʣʨʜ. ʨ. [17, 22, 19, 

202, 217]. ɼʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʘʚʪʦʨʘʤʠ ʨʦʜʦʚʠʱ ʋʑ ʪʘʢʽ ʤʝʪʘʩʦʤʘʪʠʯʥʽ 

ʪʽʣʘ ʚ ʢʽʣʴʢʽʩʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʩʪʘʥʦʚʣʷʪʴ 80-95% ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʽʣ 

ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. 

ɿʥʘʯʥʦ ʧʦʰʠʨʝʥʽ ʪʘʢʦʞ ʟʛʽʜʥʽ ʟ ʰʘʨʫʚʘʪʽʩʪʶ ʚʤʽʩʥʠʭ ʧʦʨʽʜ ʚʝʨʩʪʚʦʧʦ-

ʜʽʙʥʽ, ʣʽʥʟʦʚʠʜʥʽ ʪʽʣʘ, ʧʝʨʝʚʘʞʥʦ, ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʦʚʦʛʦ (ʙʽʦʪʠʪ-ʤʘʛʥʝʪʠʪ-

ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʦʚʦʛʦ, ʪʝʪʨʘʬʝʨʠʙʽʦʪʠʪ-ʤʘʛʥʝʪʠʪ-ʤʘʛʥʝʟʽʦʨʠʙʝ-

ʢʽʪʦʚʦʛʦ) ʩʢʣʘʜʫ ʩʝʨʝʜ ʪʘʢ ʟʚʘʥʠʭ çʤʘʣʦʨʫʜʥʠʭè ʤʘʛʥʝʪʠʪ-ʩʠʣʽʢʘʪʥʠʭ ʢʚʘʨ-

ʮʠʪʽʚ ʩʴʦʤʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʪʘ ʩʴʦʤʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ɻʘʥʥʽʚʩʴʢʦʛʦ, 

ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʨʦʜʦʚʠʱ ʇʽʚʥʽʯʥʦʛʦ ʡ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʉʘʢʩʘʛʘʥ-

ʩʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʘʡʦʥʽʚ ʂʨʠʚʙʘʩʫ [223]. ɼʣʷ ʥʠʭ ʚʣʘʩʪʠʚʽ ʥʝʟʥʘʯʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʩʢʣʘʜʦʤ, ʩʪʨʫʢʪʫʨʦʶ, ʪʝʢʩʪʫʨʦʶ ʪʘ ʽʥʰʠʤʠ ʤʽʥʝʨʘʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜ ʚʤʽʩʥʠʭ ʤʘʛʥʝʪʠʪ-ʩʠʣʽʢʘʪʥʠʭ ʢʚʘʨʮʠʪʽʚ ʤʘʛʥʝʪʠʪ-

ʢʫʤʽʥʛʪʦʥʽʪʦʚʦʛʦ, ʙʽʦʪʠʪ-ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʦʛʦ ʩʢʣʘʜʫ. ʉʽʯʥʽ ʪʽʣʘ ʤʘʛ-

ʥʝʟʽʦʨʠʙʝʢʽʪ-ʚʤʽʩʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʫ ʤʝʞʘʭ ʘʙʦ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ ʪʘʢʠʭ ʚʝʨʩʪʚʦʧʦʜʽʙʥʠʭ ʪʽʣ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʨʽʜʢʘ ʽ ʻ ʥʝʟʥʘ-

ʯʥʠʤʠ ʟʘ ʨʦʟʤʽʨʘʤʠ. ʋʪʚʦʨʝʥʥʷ ʮʠʭ ʧʦʨʽʜ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʷʢ ʤʝʪʘʩʦʤʘʪʠʟʫ-

ʶʯʦʶ ʜʽʻʶ ʥʘ ʙʽʦʪʠʪ-ʤʘʛʥʝʪʠʪ-ʢʫʤʽʛʪʦʥʽʪʦʚʽ ʢʚʘʨʮʠʪʠ ʥʘʪʨʽʡ-ʚʤʽʩʥʠʭ ʛʽʜʨʦ-

ʪʝʨʤʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ, ʪʘʢ ʽ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʠʤ ʤʝʪʘʤʦʨʬʽʟʤʦʤ ʛʣʠʥʦʟʝʤ-

ʤʘʛʥʝʟʽʘʣʴʥʦ-ʟʘʣʽʟʠʩʪʠʭ ʧʦʨʽʜ, ʧʝʨʚʠʥʥʦ ʟʙʘʛʘʯʝʥʠʭ ʥʘʪʨʽʻʤ ʭʝʤʦʛʝʥʥʦ-

ʦʩʘʜʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʽ ʚʠʚʯʘʣʠ ʟʛʽʜʥʽ ʤʘʛʥʝʟʽʦʨʠ-

ʙʝʢʽʪ-ʚʤʽʩʥʠʭ ʪʽʣʘ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʇʽʚʥʽʯʥʦʛʦ ʨʘʡʦʥʫ ʂʨʠʚʙʘʩʫ, ʩʭʠʣʷ-

ʶʪʴʩʷ ʜʦ ʜʨʫʛʦʾ ʪʦʯʢʠ ʟʦʨʫ [223]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʛʽʧʦʪʝʟʘ ʢʦʥʚʝʨʛʝʥʪʥʦʩʪʽ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ 

ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʟʠʮʽʾ, ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ 

ʾʭ ʪʽʣ, ʘ ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʾʭ ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʩʪʨʫʢʪʫ-

ʨʠ, ʪʝʢʩʪʫʨʠ, ʤʝʪʘʣʦʛʝʥʽʾ. ɺ ʤʝʞʘʭ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʦʜʦ-
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ʚʠʱ ʧʝʨʝʚʘʞʘʶʪʴ ʩʽʯʥʽ ʪʽʣʘ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺ 

ʪʦʚʱʘʭ ʪʘʢ ʟʚʘʥʠʭ çʤʘʣʦʨʫʜʥʠʭè ʤʘʛʥʝʪʠʪ-ʩʠʣʽʢʘʪʥʠʭ ʢʚʘʨʮʠʪʽʚ ʙʽʣʴʰ ʧʦ-

ʰʠʨʝʥʽ ʟʛʽʜʥʽ ʚʝʨʩʪʚʦʧʦʜʽʙʥʽ, ʣʽʥʟʦʚʠʜʥʽ ʪʽʣʘ, ʱʦ ʤʘʶʪʴ, ʚʽʨʦʛʽʜʥʦ, ʤʝʪʘ-

ʤʦʨʬʽʯʥʠʡ ʛʝʥʝʟʠʩ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʩʢʣʘʜʫ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ʇʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʽ 

ʤʽʥʝʨʘʣʠ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʨʝʣʽʢʪʦʚʽ (ʢʚʘʨʮ, ʤʘʛʥʝʪʠʪ, 

ʤʝʥʰʦʶ ʤʽʨʦʶ ʛʝʤʘʪʠʪ) ʽ ʥʦʚʦʫʪʚʦʨʝʥʽ (ʝʛʽʨʠʥ, ʨʠʙʝʢʽʪ, ʘʣʴʙʽʪ ʪʘ ʽʥ.). 

ʅʘʪʨʽʡ-ʚʤʽʩʥʽ ʘʤʬʽʙʦʣʠ ï ʨʠʙʝʢʽʪ, ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪ, ʘ ʪʘʢʦʞ ʙʽʣʴʰ ʨʽʜʢʽʩʥʠʡ 

ʛʣʘʫʢʦʬʘʥ ï ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʩʠʣʽʢʘʪʠ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɺ ʷʢʦʩʪʽ ʧʦʨʦʜʦ-

ʫʪʚʦʨʶʚʘʣʴʥʠʭ ʚʦʥʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʨʠʙʝʢʽʪ-

ʤʘʛʥʝʪʠʪʦʚʠʭ, ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʽ ʜʝʷʢʠʭ ʽʥʰʠʭ 

ʤ̔ ʥʝʨʘʣʴʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʽ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʧʝʨʝʪʚʦʨʝʥʠʭ 

ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ. 

ʅʘ ʜʫʤʢʫ ʙʽʣʴʰʦʩʪʽ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʥʠʢʽʚ [14, 52, 53, 56, 68, 99, 121, 

123, 141, 147, 162, 164, 188, 192], ʩʢʣʘʜ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʚʠʟʥʘʯʘʚʩʷ ʚʧʣʠʚʦʤ 

ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ: 1) ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʚʠʭʽʜʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨ-

ʮʠʪʽʚ ʽ ʩʣʘʥʮʽʚ; 2) ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ ʤʝʪʘʩʦʤʘʪʦʟʫ. 

ɺʧʣʠʚ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʯʠʥʫ (ʪʝʤʧʝʨʘʪʫʨʘ, ʬʣʶʾʜʥʠʡ 

ʪʠʩʢ, ʘʢʪʠʚʥʽʩʪʴ ʥʘʪʨʽʶ, ʬʫʛʽʪʠʚʥʽʩʪʴ ʢʠʩʥʶ ʪʘ ʽʥ.) ʦʙʫʤʦʚʣʶʚʘʣʦ ʫʪʚʦʨʝʥʥʷ 

ʝʛʽʨʠʥʦʚʠʭ (ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ) ʘʙʦ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɺʽʜ 

ʩʢʣʘʜʫ ʚʠʭʽʜʥʠʭ ʧʦʨʽʜ ʟʘʣʝʞʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʝʛʽʨʠʥʫ, ʨʠʙʝʢʽʪʫ 

(ʙʝʟʩʠʣʽʢʘʪʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ), ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ (ʢʫʤʽʥʛʪʦʥʽʪ-ʚʤʽʩʥʽ 

ʟʘʣʽʟʠʩʪʽ ʧʦʨʦʜʠ), ʘʣʴʙʽʪʫ (ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʥʽ ʩʣʘʥʮʽ). 

ɺ ʨʦʙʦʪʘʭ ɺ.ɼ.ɭʚʪʻʭʦʚʘ [52, 53, 56] ʙʫʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʟʤʽʥʠ ʩʢʣʘ-

ʜʫ ʨʫʜ ʧʦ ʟʦʥʘʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘ ʫʤʦʚʠ ʧʦʚʥʦʛʦ ʾʭ 

ʧʨʦʷʚʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʟʦʥ: ʝʛʽʨʠʥʠʟʘʮʽʾ 

Ÿ ʨʠʙʝʢʽʪʠʟʘʮʽʾ Ÿ ʦʢʚʘʨʮʫʚʘʥʥʷ Ÿ ʩʣʘʙʢʦ ʽ ʥʝʧʦʚʩʝʤʽʩʥʦ ʧʨʦʷʚʣʝʥʥʦʾ ʢʘʨ-

ʙʦʥʘʪʠʟʘʮʽʾ Ÿ ʥʝʟʤʽʥʝʥʽ ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ. 
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ɸʚʪʦʨ ʜʠʩʝʨʪʘʮʽʾ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʚ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʩʢʣʘʜʫ ʩʘʤʝ ʨʠ-

ʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɿʘ ʦʜʝʨʞʘʥʠʤʠ ʜʘʥʠʤʠ, ʚʧʣʠʚ ʧʝʨʰʦʛʦ ʬʘʢʪʦʨʫ 

ʚʠʟʥʘʯʘʚʩʷ ʟʤʽʥʘʤʠ ʩʢʣʘʜʫ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʫʪʚʦʨʝʥʠʭ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʨʦ-

ʟʨʽʟʘʭ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʜʦʚʠʱ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʇʝʨʚʦ-

ʤʘʡʩʴʢʦʛʦ ʪʘ ɻʘʥʥʽʚʩʴʢʦʛʦ [176, 180, 182, 183]. ɿʘ ʫʤʦʚʠ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʙʝʟ-

ʩʠʣʽʢʘʪʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʮʝʥʪʨʘʣʴʥʠʭ ʟʦʥ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ, 

ʚʽʜʙʫʚʘʣʦʩʴ ʫʪʚʦʨʝʥʥʷ ʨʠʙʝʢʽʪʫ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʷʢʦʛʦ ʙʫʚ ʙʣʠʟʴʢʠʡ ʜʦ 

ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʛʦ. ɿ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥ ʛʦʨʠʟʦʥʪʽʚ, ʟʽ ʟʙʽʣʴ-

ʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʢʫʤʽʥʛʪʦʥʽʪʫ ʚ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʘʭ, ʬʦʨ-

ʤʫʚʘʚʩʷ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪ, ʚʤʽʩʪ ʫ ʷʢʦʤʫ ʤʘʛʥʽʶ ʪʘ ʛʣʠʥʦʟʝʤʫ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩ-

ʪʘʚ. 

ʈʦʙʦʪʠ ʘʚʪʦʨʘ ʜʠʩʝʨʪʘʮʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʝʪʘʣʽʟʘʮʽʶ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʦ-

ʥʘʣʴʥʦʩʪʽ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʧʨʦ-

ʷʚʣʝʥʘ ʾʭ ʟʦʥʘʣʴʥʽʩʪʴ ʬʽʢʩʫʻʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠ-

ʟʦʥʪʽʚ. ɿʘ ʫʤʦʚʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʩʢʣʘʜʫ ʚʤʽʩʥʠʭ ʧʦʨʽʜ (ʪ̔ ʣʘ ʢʨʫʧʥʦʫʣʘʤʢʦʚʠʭ 

ʙʨʝʢʯʽʡ, ʧʨʠʢʦʥʪʘʢʪʦʚʽ ʯʘʩʪʠʥʠ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʭʠ-

ʣʝʥʥʷ ʚʽʜ ʯʽʪʢʦʛʦ ʧʨʦʷʚʫ ʟʦʥʘʣʴʥʦʩʪʽ [178, 181, 186]. 

ʅʘʪʨʽʻʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʷʢ ʟʘʣʽʟʦʨʫʜʥʘ ʩʠʨʦʚʠʥʘ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʷʢ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʢʦʥ-

ʮʝʥʪʨʘʪʫ ʨʦʟʧʦʯʘʣʠʩʴ ʥʘʧʨʠʢʽʥʮʽ 50-ʭ, ʧʦʯʘʪʢʫ 60-ʭ ʨʦʢʽʚ ʍʍ ʩʪ. ʫ ʟʚô̫ ʟʢʫ ʟ 

ʾʭ ʟʘʣʫʯʝʥʥʷʤ ʜʦ ʚʠʜʦʙʫʪʢʫ ʚ ʩʢʣʘʜʽ ʨʫʜ ʇʽʚʥʽʯʥʦʛʦ, ɯʥʛʫʣʝʮʴʢʦʛʦ, ʎʝʥ-

ʪʨʘʣʴʥʦʛʦ ɻɿʂʽʚ [34, 43, 44, 137, 140]. ɻʦʣʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʙʫʣʠ: 1) 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʙʘʛʘʯʫʚʘʥʦʩʪʽ, ʨʦʟʨʦʙʢʘ ʛʝʦʣʦʛʽʯʥʦʛʦ ʪʘ ʤʽʥʝʨʘʣʦʛʽʯ-

ʥʦʛʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘʪʨʽʻʚʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʠ-

ʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ; 2) ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʛʝʦʣʦʛʽʯʥʦʛʦ, ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ, 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʾʭ ʧʦʢʣʘʜʽʚ. 

ʇʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʪʨʽʻʚʠʡ ʤʝʪʘʩʦʤʘʪʦʟ 

ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʚ ʥʘ ʟʙʘʛʘʯʫʚʘʥʽʩʪɹ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. ʉʧʨʠʷʚ ʧʦ-

ʢʨʘʱʝʥʥʶ ʾʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʤʝʞʘʭ ʟʦʥ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʪʘ ʧʦʛʽʨ-
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ʰʝʥʥʶ ï ʚ ʟʦʥʘʭ ʝʛʽʨʠʥʽʟʘʮʽʾ, ʦʢʚʘʨʮʫʚʘʥʥʷ. ʅʝʛʘʪʠʚʦʤ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʤʘʛʥʝ-

ʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʻ ʟʨʦʩʪʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʚʪʨʘʪ ʟʘʣʽʟʘ ʫ ʚʽʜʭʦʜʘʭ ʟʙʘʛʘʯʝʥʥʷ. 

ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʷʭ ʨʫʜ ʥʘʟʚʘʥʠʭ ʨʦʜʦʚʠʱ ʟʘʣʽʟʦ-

ʨʫʜʥʽ ʥʘʪʨʽʻʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʨʫʜ: ʨʠʙʝʢʽʪʦʚʽ ï 

ʜʦ ʣʝʛʢʦ ʟʙʘʛʘʯʫʚʘʥʠʭ; ʝʛʽʨʠʥʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʪʘ ʦʢʚʘʨʮʦʚʘʥʽ ʤʘʛʥʝʪʠʪʦʚʽ 

ʢʚʘʨʮʠʪʠ ï ʜʦ ʩʝʨʝʜʥʴʦ ʟʙʘʛʘʯʫʚʘʥʠʭ. 

ɺ ʨʦʙʦʪʘʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʧʦ ʦʙʛʨʫʥʪʫʚʘʥʥʶ ʤʝʪʦʜʽʚ ʛʝʦʣʦʛʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ, ɻʘʥʥʽʚʩʴʢʦʛʦ, ʇʝʪʨʽʚʩʴʢʦʛʦ, ɸʨ-

ʪʝʤʽʚʩʴʢʦʛʦ, ɯʥʛʫʣʝʮʴʢʦʛʦ ʨʦʜʦʚʠʱ ʥʘʛʦʣʦʰʫʚʘʣʦʩʴ ʥʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʛʝʦ-

ʣʦʛʽʯʥʦʾ ʧʦʟʠʮʽʾ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʟʥʘʯʥʽʡ ʾʭ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʯʽʪʢʦʤʫ 

ʧʦʣʦʞʝʥʥʶ ʚ ʨʦʟʨʽʟʘʭ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ. ɹʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʛʝʦʣʦʛʽʯʥʽ, 

ʤʽʥʝʨʘʣʦʛʽʯʥʽ (ʧʦʣʴʦʚʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ), ʛʝʦʭʽʤʽʯʥʽ, ʩʪʨʫʢʪʫʨʥʽ, ʪʝʢʩʪʫʨʥʽ ʢʨʠ-

ʪʝʨʽʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. 

ɸʣʝ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʚ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱʘʭ ʨʦʜʦʚʠʱ ʨʠʙʝʢʽʪʠʟʦ-

ʚʘʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʨʦʟʛʣʷʜʘʣʠʩʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʘ ʣʠʰʝ 

ʷʢ ʦʜʠʥ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʪʽʣ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ʇʦʟʘ ʫʚʘʛʦʶ ʟʘʣʠʰʠʣʠʩʴ 

ʧʠʪʘʥʥʷ ʚʧʣʠʚʫ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʥʘ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʠʨʽʰʘʣʴʥʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘ-

ʶʪʴ ʥʘ ʷʢʽʩʪʴ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʷʢ ʟʘʣʽʟʦʨʫʜʥʦʾ ʩʠʨʦʚʠʥʠ: ʬʦʨʤʫ, 

ʚʥʫʪʨʽʰʥʶ ʙʫʜʦʚʫ ʢʨʠʩʪʘʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʤʘʛʥʝʪʠʪʫ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʨʦʟʢʨʠʪʪʷ 

ʧʨʠ ʨʫʜʦʧʽʜʛʦʪʦʚʮʽ ʪʘ ʚʠʣʫʯʝʥʥʷ ʤʝʪʦʜʦʤ çʤʦʢʨʦʾè ʤʘʛʥʽʪʥʦʾ ʩʝʧʘʨʘʮʽʾ ʜʦ 

ʢʦʥʮʝʥʪʨʘʪʫ. 

ɸʚʪʦʨ ʜʠʩʝʨʪʘʮʽʾ ʜʦʩʣʽʜʠʚ ʮʽ ʧʠʪʘʥʥʷ [177, 179, 184, 185, 203], ʚʩʪʘʥʦ-

ʚʠʚ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪ̔ ʨʠʙʝʢʽʪʠʟʘʮʽʾ, ʛʦʣʦʚ-

ʥʠʤʠ ʧʨʦʷʚʘʤʠ ʷʢʦʾ ʙʫʣʠ: ʧʦʚʥʝ ʟʘʤʽʱʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʢʚʘʨʮʫ ʪʘ ʛʝʤʘʪʠʪʫ, 

ʯʘʩʪʢʦʚʝ ʟʘʤʽʱʝʥʥʷ ʤʘʛʥʝʪʠʪʫ; ʧʝʨʝʚʝʜʝʥʥʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʟʘʣʽʟʘ ʟʽ ʩʢʣʘʜʫ 

ʤʘʛʥʝʪʠʪʫ ʜʦ ʩʢʣʘʜʫ ʩʠʣʽʢʘʪʽʚ; ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʷ ʤʘʛʥʝʪʠʪʫ ʟ ʫʢʨʫʧʥʝʥʥʷʤ, 

ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʢʨʠʩʪʘʣʦʛʨʘʬʽʯʥʠʭ ʬʦʨʤ ʡʦʛʦ ʽʥʜʠʚʽʜʽʚ, ʟʚʽʣʴʥʝʥʥʷʤ ʚʽʜ 

ʜʨʽʙʥʠʭ ʚʢʣʶʯʝʥʴ ʢʚʘʨʮʫ ʪʘ ʩʠʣʽʢʘʪʽʚ. ɹʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʪʝʭʥʦ-

ʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʫʜ (ʚʤʽʩʪ ʟʘʣʽʟʘ ʚ ʩʢʣʘʜʽ ʢʦʥʮʝʥʪʨʘʪʫ, ʚʠʭʽʜ ʢʦʥʮʝʥʪʨʘ-
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ʪʫ, ʚʠʣʫʯʝʥʥʷ ʟʘʣʽʟʘ ʜʦ ʢʦʥʮʝʥʪʨʘʪʫ, ʚʪʨʘʪʠ ʟʘʣʽʟʘ ʫ ʚʽʜʭʦʜʘʭ ʟʙʘʛʘʯʝʥʥʷ) ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨ-

ʮʠʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʨʦʙʽʪ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʪʝʦʨʝ-

ʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʧʦʟʠʮʽʶ, ʤʦʨʬʦʣʦʛʽʶ, ʟʦʥʘʣʴʥʽʩʪʴ ʧʦʢʣʘʜʽʚ ʨʠ-

ʙʝʢʽʪ-ʚʤʽʩʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ ʟ ʧʨʘʢʪʠʯʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʪʘʣʴʥʦʾ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʨʦʟʚʽʜʢʠ ʨʦʜʦʚʠʱ. ʎʝ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʦʙʛʨʫʥʪʦʚʘʥʦʩʪʽ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʨʫʜʥʠʭ ʧʦʢʣʘʜʽʚ, ʦʧʪʠʤʽʟʘʮʽʾ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʘ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʦʪʠ ʛʽʨʥʠʯʦʾ ʪʘ ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʩʣʫʞʙ ʢʦʤʙʽʥʘʪʽʚ, 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʫʜʦʧʽʜʛʦʪʦʚʢʠ ʪʘ ʟʙʘʛʘʯʝʥʥʷ ʟʘʣʽʟʦʨʫʜʥʦʾ ʩʠʨʦ-

ʚʠʥʠ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2. 

1. ɿʘʣʽʟʦʨʫʜʥʽ ʥʘʪʨʽʻʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʠʙʝʢʽʪʦʚʽ, ʚʧʝʨʰʝ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ɺ.ɭ.ʊʘʨʘʩʝʥʢʦʤ ʚ 1903 ʨ., ʙʫʣʠ ʧʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ ʙʘʛʘ-

ʪʴʦʭ ʛʝʦʣʦʛʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʚ ʥʘʩʪʫʧʥʠʭ ʛʦʣʦʚʥʠʭ ʥʘʧʨʷʤʢʘʭ: 

ʛʝʦʣʦʛʽʯʥʘ ʧʦʟʠʮʽʷ, ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ, ʤʽʥʝʨʘʣʴʥʠʡ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʤʝʪʘʩʦʤʘ-

ʪʠʪʽʚ, ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʪʝʨʤʦʜʠʥʘʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʨʦʟʯʠʥʽʚ, 

ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʩʫʙʩʪʨʘʪʦʤ, ʨʽʜʢʽʩʥʦʤʝʪʘʣʴʥʘ, ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʴʥʘ 

ʤ̔ʥʝʨʘʣʽʟʘʮʽʷ. 

2. ʇʦʯʠʥʘʶʯʠ ʟ 60-ʭ ʨʦʢʽʚ ʍʍ ʩʪ. ʘʢʪʠʚʽʟʫʚʘʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʙʝʢʽ-

ʪʦʚʠʭ ʪʘ ʝʛʽʨʠʥʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʷʢ ʟʘʣʽʟʦʨʫʜʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠ-

ʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʜ. ɺ ʧʨʦʮʝʩʽ ʨʦʙʦ-

ʪʠ ʛʽʨʥʠʯʦʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʢʦʤʙʽʥʘʪʽʚ ʚʠʷʚʠʣʘʩʴ ʥʠʟʢʘ ʥʝʚʠʨʽʰʝʥʠʭ ʧʠʪʘʥʴ, 

ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʢʣʘʩʠʬʽʢʫʚʘʥʥʷ ʨʫʜ ʟʘ ʨʝʯʦʚʠʥʥʠʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘ-

ʟʥʠʢʘʤʠ, ʾʭ ʫʩʝʨʝʜʥʝʥʥʷ ʧʝʨʝʜ ʧʦʜʘʯʝʶ ʥʘ ʜʨʦʙʣʝʥʥʷ ʪʘ ʟʙʘʛʘʯʝʥʥʷ, ʚʠʨʦʙ-

ʥʠʮʪʚʘ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ. ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʚʠʤʘʛʘʻ ʜʝʪʘʣʴ-

ʥʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʜʦʚʠʚʯʝʥʥʷ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʷʢ ʥʘʡʙʽʣʴʰ ʧʦʰʠ-

ʨʝʥʦʛʦ ʨʽʟʥʦʚʠʜʫ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʙʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ. 
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ʈʦʟʜʽʣ 3. 

ɺʀʍɯɼʅʀʁ ʄɸʊɽʈɯɸʃ ɯ ʄɽʊʆɼʀʂɸ ɼʆʉʃɯɼɾɽʅʔ 

 

 

 

ʇʨʠ ʥʘʧʠʩʘʥʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʘʚʪʦʨ ʚʠʢʦʨʠʩʪʘʚ ʨʝʟʫʣʴʪʘʪʠ ʛʝʦʣʦ-

ʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʟʘʙʦʷʭ ʢʘʨô̒ ʨʽʚ, ʷʢʠʤʠ ʨʦʟ-

ʨʦʙʣʷʶʪʴʩʷ ʇʝʨʚʦʤʘʡʩʴʢʝ, ɻʘʥʥʽʚʩʴʢʝ, ɯʥʛʫʣʝʮʴʢʝ, ʇʝʪʨʽʚʩʴʢʝ, ɸʨʪʝʤʽʚʩʴʢʝ, 

ɻʣʝʶʚʘʪʩʴʢʝ, ɺʘʣʷʚʢʠʥʩʴʢʝ ʨʦʜʦʚʠʱʘ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. ʆʩʥʦʚʥʠʡ 

ʦʙô̒ ʤ ʨʦʙʽʪ ʙʫʚ ʚʠʢʦʥʘʥʠʡ ʜʣʷ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʦʙʨʘʥʦʛʦ ʚ ʷʢʦʩʪʽ 

ʧʨʽʦʨʠʪʝʪʥʦʛʦ, ʦʩʢʽʣʴʢʠ ʟʘʣʽʟʦʨʫʜʥʽ ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʩʢʣʘʜʘʶʪʴ ʙʣʠ-

ʟʴʢʦ ʧʦʣʦʚʠʥʠ ʦʙô̒ ʤʫ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ. 

ɺʠʢʦʥʘʥʥʶ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʫʚʘʣʠ ʟʙʽʨ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʘʥʘ-

ʣʽʟ ʛʝʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʥʘʪʨʽʻʚʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘʣʽʟʦʨʫʜʥʽ ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘ-

ʩʦʤʘʪʠʪʠ, ʙʫʣʠ ʦʧʨʘʮʴʦʚʘʥʽ 256 ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʽ 32 ʬʦʥʜʦʚʠʭ ʜʞʝʨʝʣʘ. 

ʇʝʨʝʣʽʢ ʽ ʦʙôʻʤʠ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.1. ʆʩʥʦʚʥʠʡ ʦʙôʻʤ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨ ʚʠʢʦʥʘʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʨʘʟʢʽʚ ʚʠʭʽʜʥʠʭ ʤʘʛʥʝ-

ʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʽ ʾʭ ʨʽʟʥʦʶ ʤʽʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʨʽʟʥʦʚʠʜʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʫ 

ʟʘʙʦʷʭ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʢʘʨô̒ ʨʫ ʇʽʚʥʽʯʥʦʛʦ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʦʛʦ ʢʦʤʙʽ-

ʥʘʪʫ. 

ɻʝʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʦʧʨʦʙʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ 

ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʪʘʢʦʞ ʫ ʚʽʜʢʨʠʪʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʢʘʭ, ʷʢʠʤʠ ʨʦʟ-

ʨʦʙʣʷʶʪʴʩʷ ɯʥʛʫʣʝʮʴʢʝ, ɺʘʣʷʚʢʠʥʩʴʢʝ, ɻʣʝʶʚʘʪʩʴʢʝ, ɻʘʥʥʽʚʩʴʢʝ, ʇʝʪʨʽʚʩʴʢʝ, 
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ɸʨʪʝʤʽʚʩʴʢʝ ʨʦʜʦʚʠʱʘ ʪʘ ʨʦʜʦʚʠʱʘ ʰʘʭʪ ɯʥʛʫʣʝʮʴʢʘ, ɻʽʛʘʥʪ-ɻʣʠʙʦʢʘ, ˉ1 ʽʤ. 

ʌ.ɸ.ɸʨʪʝʤʘ, ʈʦʜʽʥʘ, ʽʤ. ʄ.ɺ.ʌʨʫʥʟʝ, ʖʚʽʣʝʡʥʘ ʪʘ ʊʝʨʥʽʚʩʴʢʘ. 

ɺʽʜʙʽʨ 107 ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʙ ʚʠʢʦʥʫʚʘʚʩʷ ʚ ʟʘʙʦʷʭ ʢʘʨôʻʨʫ ʪʦʯʢʦʚʠʤ 

ʤʝʪʦʜʦʤ, ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʤʘʢʨʦʩʢʦʧʽʯʥʠʤ ʦʧʠʩʦʤ, ʬʦʪʦʛʨʘʬʫʚʘʥʥʷʤ ʪʦʯʦʢ 

ʚʽʜʙʦʨʫ, ʚʠʟʥʘʯʝʥʥʷʤ ʩʪʫʧʝʥʶ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʧʦʣʦ-

ʞʝʥʥʷʤ ʪʦʯʦʢ ʚʽʜʙʦʨʫ ʧʨʦʙ ʫ ʩʪʨʫʢʪʫʨʽ ʟʦʥʘʣʴʥʠʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ. ʉʭʝ-

ʤʘʪʠʯʥʘ ʢʘʨʪʘ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.1. 

ʂʨʽʤ ʟʘʙʽʡʥʠʭ ʧʨʦʙ ʟ ʤʘʪʝʨʽʘʣʫ, ʥʘʛʨʦʤʘʜʞʝʥʦʛʦ ʥʘ ʨʫʜʥʦʤʫ ʩʢʣʘʜʽ, 

ʙʫʣʠ ʜʦʜʘʪʢʦʚʦ ʚʽʜʽʙʨʘʥʽ 140 ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʭ ʧʨʦʙ, ʷʢʽ ʟʘ ʨʝʯʦʚʠʥʥʠʤʠ ʧʦ-

ʢʘʟʥʠʢʘʤʠ ʚʽʜʧʦʚʽʜʘʣʠ ʧʝʨʚʠʥʥʠʤ ʟʘʣʽʟʠʩʪʠʤ ʢʚʘʨʮʠʪʘʤ ʽ ʾʭ ʨʽʟʥʦʶ ʤʽʨʦʶ 

ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʤ ʨʽʟʥʦʚʠʜʘʤ. 

ʄʘʩʘ ʧʨʦʙ ʩʢʣʘʜʘʣʘ ʙʣʠʟʴʢʦ 20 ʢʛ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʦʧʠʩʫ ʤʘʪʝʨʽʘʣʫ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ ʫʪʦʯʥʶ-

ʚʘʣʠʩʴ ʧʨʠ ʢʘʤʝʨʘʣʴʥʠʭ ʨʦʙʦʪʘʭ ʚ ʣʘʙʦʨʘʪʦʨʽʷʭ ʢʘʬʝʜʨʠ ʛʝʦʣʦʛʽʾ ʽ ʧʨʠʢʣʘʜ-

ʥʦʾ ʤʽʥʝʨʘʣʦʛʽʾ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ɿ ʤʘʪʝʨʽʘʣʫ ʢʦʞʥʦʾ ʧʨʦʙʠ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʧʦ ʜʚʘ-ʪʨʠ ʧʦʣʽʨʦʚʘʥʠʭ ʽ 

ʧʨʦʟʦʨʠʭ ʰʣʽʬʠ. ʄʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʽʡʥʠʭ ʧʝʪʨʦʛʨʘʬʽʯʥʠʭ ʽ ʤʽʥʝʨʘʛʨʘʬʽʯʥʠʭ ʤ̔ -

ʢʨʦʩʢʦʧʽʚ. ɺ ʧʨʦʮʝʩʽ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʟʨʦʙʣʝʥʽ 250 ʬʦʪʦʟʥʽ-

ʤʢʽʚ ʟ ʤʝʪʦʶ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʩʪʨʫʢʪʫʨʠ, ʪʝ-

ʢʩʪʫʨʠ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʽ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʜʝʪʘʣʝʡ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʙʫʜʦʚʠ ʽʥʜʠʚʽʜʽʚ, ʘʛʨʝʛʘʪʽʚ 

ʨʫʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʤʽʥʝʨʘʣʽʚ ʚ ɯʥʩʪʠʪʫʪʽ ʬʽʟʠʢʠ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʈɸʅ (ʏʦʨʥʦ-

ʛʦʣʦʚʢʘ) ʘʚʪʦʨʦʤ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʝʣʝʢʪʨʦʥʥʦʤʽʢʨʦʩʢʦʧʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ 

ʚʠʢʦʥʘʥʽ 70 ʝʣʝʢʪʨʦʥʥʦʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʟʥʽʤʢʽʚ.  

ʄʘʢʨʦʩʢʦʧʽʯʥʽ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠ-

ʜʽʣʝʥʥʷ ʟ 247 ʧʨʦʙ ï 47 ʥʘʡʙʽʣʴʰ ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʭ, ʷʢʽ ʤʘʢʩʠʤʘʣʴʥʦʶ ʤʽʨʦʶ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʧʝʨʚʠʥʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ ʪʘ ʫʪʚʦʨʝʥʽ ʟʘ ʾʭ ʨʘʭʫʥʦʢ 

ʟʘʣʽʟʦʨʫʜʥʽ ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ. 
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ʈʠʩ. 3.1. ʉʭʝʤʘʪʠʯʥʘ ʢʘʨʪʘ ʚʽʜʙʦʨʫ ʧʨʦʙ ʚ ʟʘʙʦʷʭ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ 

ʢʘʨôʻʨʫ. 

1-2 ï ʩʢʝʣʶʚʘʪʩʴʢʘ ʩʚʽʪʘ: 1 ï ʦʙôʻʜʥʘʥʘ ʥʠʞʥʷ ʡ ʩʝʨʝʜʥʷ ʧʽʜʩʚʽʪʠ; 2 ï 

ʚʝʨʭʥʷ ʧʽʜʩʚʽʪʘ; 3-11 ï ʩʘʢʩʘʛʘʥʩʴʢʘ ʩʚʽʪʘ, ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʛʦʨʠʟʦʥʪʠ: 3 ï 
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ʧʝʨʰʠʡ ʩʣʘʥʮʝʚʠʡ; 4 ï ʧʝʨʰʠʡ ʟʘʣʽʟʠʩʪʠʡ; 5 ï ʜʨʫʛʠʡ ʩʣʘʥʮʝʚʠʡ; 6 ï ʜʨʫʛʠʡ 

ʟʘʣʽʟʠʩʪʠʡ; 7 ï ʦʙôʻʜʥʘʥʠʡ ʪʨʝʪʽʡ-ʧʷʪʠʡ ʩʣʘʥʮʝʚʠʡ; 8 ï ʧôʷʪʠʡ ʽ ʰʦʩʪʠʡ 

ʟʘʣ̔ʟʠʩʪʽ ʛʦʨʠʟʦʥʪʠ (ʧʨʦʜʫʢʪʠʚʥʘ ʪʦʚʱʘ ʨʦʜʦʚʠʱʘ); 9 ï ʩʴʦʤʠʡ ʩʣʘʥʮʝʚʠʡ; 

10 ï ʩʴʦʤʠʡ ʟʘʣʽʟʠʩʪʠʡ; 11 ï ʛʜʘʥʮʽʚʩʴʢʘ ʩʚʽʪʘ; 12 ï ʙʨʝʢʯʽ,ʾ ʢʘʪʘʢʣʘʟʠʪʠ, 

ʤ̔ʣʦʥ̔ʪʠ; 13 ï ʣ̔ ʥʽʾ ʢʦʥʪʘʢʪʽʚ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʽ ʩʚʽʪ; 14 ï ʨʦ-

ʟʨʠʚʥʽ ʧʦʨʫh ʝʥʥʷ; 15 ï ʢʦʥʪʫʨ ʢʘʨôʻʨʫ. 

 

ʊʘʙʣʠʮʷ 3.1. 

ɺʠʜʠ ʽ ʦʙôʻʤʠ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ 

 ̄ ɺʠʜʠ ʨʦʙʽʪ ʆʙôʻʤʠ 

1 

ɿʙʽʨ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʽ ʬʦʥ-

ʜʦʚʠʭ ʜʘʥʠʭ ʧʨʦ ʥʘʪʨʽʻʚʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʠʙʝʢʽʪʦʚʽ ʤʝ-

ʪʘʩʦʤʘʪʠ 

256 ʣʽʪʝʨʘʪʫ-

ʨʥʠʭ ʽ 32 ʬʦ-

ʥʜʦʚʠʭ ʜʞʝ-

ʨʝʣʘ 

2 

ʇʨʦʚʝʜʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʤʘʨʰʨʫʪʽʚ ʟ ʧʦʣʴʦʚʠʤ 

ʚʠʚʯʝʥʥʷʤ ʣʦʢʘʣʽʟʘʮʽʾ, ʙʫʜʦʚʠ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʽ 

ʤʘʩʠʚʽʚ ʚʤʽʩʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ 

41 ʢʤ 

3 

ɺʽʜʙʽʨ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʙ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘ-

ʪʽʚ ʽ ʚʤʽʩʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʪʦʯʢʦʚʠʤ ʤʝʪʦʜʦʤ ʟ 

ʤʘʢʨʦʩʢʦʧʽʯʥʠʤ ʦʧʠʩʦʤ, ʬʦʪʦʛʨʘʬʫʚʘʥʥʷʤ ʽ ʟʘʨʠʩʦʚ-

ʢʦʶ ʪʝʭʥʦʛʝʥʥʠʭ ʚʽʜʩʣʦʥʝʥʴ 

247 ʧʨʦʙ 

4 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʟʦʨʠʭ ʽ ʧʦʣʽʨʦʚʘʥʠʭ ʰʣʽʬʽʚ ʟ 

ʤʘʪʝʨʽʘʣʫ ʚʩʽʭ ʧʨʦʙ, ʘ ʪʘʢʦʞ ʧʨʦʜʫʢʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘ-

ʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʟʙʘʛʘʯʫʚʘʥʦʩʪʽ 

320 ʰʣʽʬ̔ʚ 

5 

ʄʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘ-

ʜʫ, ʩʪʨʫʢʪʫʨʠ, ʪʝʢʩʪʫʨʠ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʽʚ, ʧʝʨ-

ʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʽ ʧʨʦʜʫʢʪʽʚ ʾʭ ʟʙʘʛʘ-

ʯʝʥʥʷ 

320 ʰʣʽʬ̔ʚ 
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6 

ʄʽʢʨʦʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʽʥʜʠʚʽʜʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʨʫ-

ʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʩʪʨʫʢʪʫʨ, ʪʝʢʩʪʫʨ ʨʠʙʝʢʽ-

ʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʽʚ, ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠ-

ʪʽʚ ʽ ʧʨʦʜʫʢʪʽʚ ʾʭ ʟʙʘʛʘʯʝʥʥʷ 

250 ʟʥʽʤʢʽʚ 

7 

ɽʣʝʢʪʨʦʥʦʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ 

ʫʪʦʯʥʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʤʦʨʬʦʣʦʛʽʶ ʽʥʜʠʚʽʜʽʚ ʽ ʘʛʨʝʛʘʪʽʚ 

ʨʫʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʾʭ ʧʨʦʩʪʦʨʦʚʽ ʪʘ ʛʝʥʝ-

ʪʠʯʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

70 ʟʥʽʤʢʽʚ 

8 

ɺʠʢʦʥʘʥʥʷ ʧʦʚʥʠʭ ʬʘʟʦʚʠʭ ʘʥʘʣʽʟʽʚ ʤʘʪʝʨʽʘʣʫ 

47 ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʭ ʧʨʦʙ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʽ 

ʧʝʨʚʠʥʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ 

47 ʘʥʘʣʽʟʽʚ 

9 

ɺʠʢʦʥʘʥʥʷ ʧʦʚʥʠʭ ʩʠʣʽʢʘʪʥʠʭ ʭʽʤʽʯʥʠʭ ʘʥʘʣʽʟʽʚ 

ʤʘʪʝʨʽʘʣʫ 47 ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʭ ʧʨʦʙ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘ-

ʩʦʤʘʪʠʪʽʚ ʽ ʧʝʨʚʠʥʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ 

47 ʘʥʘʣʽʟʽʚ 

10 

ʄʽʢʨʦʟʦʥʜʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʭʽʤʽʯ-

ʥʦʛʦ ʩʢʣʘʜʫ ʨʠʙʝʢʽʪʫ ʟ ʨʽʟʥʠʭ ʟʘ ʫʤʦʚʘʤʠ ʫʪʚʦʨʝʥʥʷ 

ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ 

15 ʚʠʟʥʘʯʝʥʴ 

11 

ɺʠʟʥʘʯʝʥʥʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʤʘʛʥʝʪʠ-

ʪʫ ʪʘ ʢʚʘʨʮʫ ʟ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʽ ʧʝʨʚʠʥʥʠʭ 

ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ 

9 000 ʚʠʤʽʨʽʚ 

12 

ʂʦʤʧʦʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ 47 ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʭ 

ʧʨʦʙ ʫ 4 ʦʙô̒ ʜʥʘʥʽ ʧʨʦʙʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯ-

ʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

47 ʧʨʦʙ 

13 

ɺʠʢʦʥʘʥʥʷ ʩʢʦʨʦʯʝʥʠʭ ʭʽʤʽʯʥʠʭ ʽ ʬʘʟʦʚʠʭ ʘʥʘ-

ʣʽʟʽʚ ʤʘʪʝʨʽʘʣʫ 4 ʦʙôʻʜʥʘʥʠʭ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙ 

4 ʘʥʘʣʽʟʠ 



72 

 

14 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʙʘʛʘʯʫʚʘʥʦʩʪʽ 

ʚʠʭʽʜʥʠʭ ʪʘ ʨʽʟʥʦʶ ʤʽʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠ-

ʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ 

35 ʝʢʩʧʝʨʠ-

ʤʝʥʪʽʚ 

15 

ɺʠʢʦʥʘʥʥʷ ʩʢʦʨʦʯʝʥʠʭ ʬʘʟʦʚʠʭ ʘʥʘʣʽʟʽʚ ʟ ʤʝʪʦʶ 

ʢʦʥʪʨʦʣʶ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ʫ ʦʜʝʨʞʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʠʤ ʰʣʷʭʦʤ ʢʽʥʮʝʚʠʭ (ʢʦʥʮʝʥʪʨʘʪ, ʭʚʦʩʪʠ) ʽ ʧʨʦʤʽʞ-

ʥʠʭ ʧʨʦʜʫʢʪʘʭ ʟʙʘʛʘʯʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʽʚ ʽ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ 

52 ʘʥʘʣʽʟʠ 

16 
ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʦʣʦʛʽʯʥʠʭ ʽ 

ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 
 

 

 

ɹʫʚ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʨʫʜ: ʚʠʢʦʥʘʥʽ ʧʦʚʥʽ ʬʘʟʦʚʽ 

ʘʥʘʣʽʟʠ ʟʘʣʽʟʘ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʤʽʩʪʫ, Feʟʘʛ., Feʤʘʛʥ., Feʛʝʤ., Feʢʘʨʙ., Feʩʠʣ., Feʩʫʣʴʬ.; ʘ 

ʜʣʷ ʙʽʣʴʰ ʧʦʚʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʨʫʜ ï ʪʘʢʦʞ ʧʦʚʥʽ ʩʠʣʽʢʘ-

ʪʥʽ ʭʽʤʽʯʥʽ ʘʥʘʣʽʟʠ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʤʽʩʪʫ SiO2, TiO2, Al 2O3, Fe2O3, FeO, MnO, 

MgO, CaO, Na2O, K2O, P2O5, CO2, S, H2O
+
, H2O

ï
. ɸʥʘʣʽʟʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚ 

ʭʽʤʽʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ɼʝʨʞʘʚʥʦʾ ʽʥʩʧʝʢʮʽʾ çɼɯʗʇʽʚʜʝʥʨʫʜʘè. 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʷʢ ʙʽʜʥʠʭ ʟʘʣʽʟʥʠʭ ʨʫʜ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʟʙʘʛʘʯʝʥʥʷ, ʘʚʪʦʨ ʫ ʧʨʦʟʦʨʠʭ ʽ ʧʦʣʽʨʦʚʘʥʠʭ ʰʣʽʬʘʭ ʚʠʢʦʥʘʚ ʧʦ-

ʥʘʜ 9000 ʟʘʤʽʨʽʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʚʠʜʽʣʝʥʴ ʤʘʛʥʝʪʠʪʫ ʪʘ ʢʚʘʨʮʫ ï 

ʛʦʣʦʚʥʠʭ ʨʫʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʤʽʥʝʨʘʣʽʚ. ɿʘʤʽʨʠ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʨʫʜ ʰʦʩʪʦ-

ʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʚ ʤʝʞʘʭ ʷʢʦʛʦ ʟʦʥʘʣʴ-

ʥʽʩʪʴ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʧʨʦʷʚʣʝʥʘ ʙʽʣʴʰ ʯʽʪʢʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧôʷʪʠʤ ʟʘʣ̔-

ʟʠʩʪʠʤ ʛʦʨʠʟʦʥʪʦʤ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʴʦʚʠʭ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʟʘ-

ʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʶ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʚʠʭʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʙʫʣʠ 

ʚʠʜʽʣʝʥʥʽ ʪʨʠ ʨʽʟʥʦʚʠʜʠ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ: ʟ ʧʦʯʘʪʢʦʚʠʤ, ʧʦʤʽʨʥʠʤ 

ʪʘ ʽʥʪʝʥʩʠʚʥʠʤ ʧʨʦʷʚʦʤ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʟ ʽʥʪʝʥ-
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ʩʠʚʥʽʩʪʶ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʪʨʠ ʧʽʜʟʦʥʠ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘ-

ʪʠʪʽʚ. ʆʩʦʙʣʠʚʦʩʪʽ ʟʦʥʘʣʴʥʦʩʪʽ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʧʨʠ ʢʦʤʧʦʥʫʚʘʥʥʽ ʟ ʤʘʪʝʨʽʘʣʫ 

47 ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʭ ʧʨʦʙ 4 ʦʙô̒ ʜʥʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʧʨʦʙ, ʢʦʞʥʘ ʤʘʩʦʶ ʧʦ-

ʥʘʜ 50 ʢʛ ï ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ: 

ï ʥʝʟʤʽʥʝʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ (ʦʙô̒ ʜʥʘʥʘ ʧʨʦʙʘ ʩʢʦʤʧʦʥʦʚʘʥʘ ʟ 13 

ʨʷʜʦʚʠʭ ʧʨʦʙ); 

ï ʩʣʘʙʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ (ʨʠʙʝʢʽʪ-ʚʤʽʩʥʽ ʤʘʛʥʝʪʠ-

ʪʦʚʽ ʢʚʘʨʮʠʪʠ) (11 ʨʷʜʦʚʠʭ ʧʨʦʙ); 

ï ʧʦʤʽʨʥʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ (ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ 

ʢʚʘʨʮʠʪʠ) (12 ʨʷʜʦʚʠʭ ʧʨʦʙ); 

ï ʽʥʪʝʥʩʠʚʥʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ (ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʽ 

ʤʝʪʘʩʦʤʘʪʠʪʠ, çʨʠʙʝʢʽʪʠʪʠè) (11 ʨʷʜʦʚʠʭ ʧʨʦʙ). 

ʄʘʪʝʨʽʘʣ ʦʙô̒ ʜʥʘʥʠʭ ʧʨʦʙ ʙʫʚ ʫʩʝʨʝʜʥʝʥʠʡ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʦʤ 

çʧʦʪʨʽʡʥʦʛʦ ʢʽʣʴʮʷ-ʢʦʥʫʩʫè, ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʥʘʚʘʞʢʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʟʦ-

ʨʠʭ ʽ ʧʦʣʽʨʦʚʘʥʠʭ ʰʣʽʬʽʚ, ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʢʦʨʦʯʝʥʠʭ ʭʽʤʽʯʥʠʭ ʽ ʬʘʟʦʚʠʭ ʘʥʘ-

ʣʽʟʽʚ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʤʽʩʪʫ Feʟʘʛ., Feʤʘʛʥ., Na2O. ʇʝʨʰʽ ʜʚʘ ʢʦʤʧʦʥʝʥʪʠ ʭʘʨʘʢ-

ʪʝʨʠʟʫʚʘʣʠ ʷʢʽʩʪʴ ʟʘʣʽʟʦʨʫʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʤʽʩʪ ʦʢʩʠʜʫ ʥʘʪʨʽʶ ï ʩʪʫʧʽʥʴ ʤʝ-

ʪʘʩʦʤʘʪʠʯʥʠʭ ʟʤʽʥ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. 

ɿʘʜʘʯʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʣʘ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʧʦʢʘʟ-

ʥʠʢʽʚ ʟʙʘʛʘʯʫʚʘʥʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʽ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʚʠ-

ʟʥʘʯʝʥʥʽ ʚʧʣʠʚʫ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʟʙʘʛʘ-

ʯʝʥʥʷ ʙʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ: ʚʤʽʩʪ ʟʘʣʽʟʘ ʚ ʩʢʣʘʜʽ ʦʜʝʨʞʫʚʘʥʦʛʦ ʢʦʥʮʝʥʪ-

ʨʘʪʫ, ʚʠʭʽʜ ʢʦʥʮʝʥʪʨʘʪʫ, ʚʠʣʫʯʝʥʥʷ ʟʘʣʽʟʘ ʜʦ ʩʢʣʘʜʫ ʢʦʥʮʝʥʪʨʘʪʫ, ʚʤʽʩʪ ʟʘʣʽ-

ʟʘ ʫ ʩʢʣʘʜʽ ʚʽʜʭʦʜʽʚ ʟʙʘʛʘʯʝʥʥʷ (ʭʚʦʩʪʽʚ). 

ɽʢʩʧʝʨʠʤʝʥʪʠ ʘʚʪʦʨ ʚʠʢʦʥʫʚʘʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʭʝ-

ʤʦʶ ʨʦʙʦʪʠ ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʬʘʙʨʠʢʠ ʇʽʚʥʽʯʥʦʛʦ ɻɿʂʫ. ɻʦʣʦʚʥʽ ʝʪʘʧʠ ʟʙʘʛʘ-

ʯʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ: ʪʨʠʩʪʘʜʽʡʥʝ ʜʨʦʙʣʝʥʥʷ ʨʫʜʠ ʜʦ ʢʨʫʧʥʦʩʪʽ ʫʣʘʤʢʽʚ ʤʝʥ-

ʰʝ 20 ʤʤ; ʪʨʠʩʪʘʜʽʡʥʝ ʧʦʜʨʽʙʥʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʜʨʦʙʣʝʥʥʷ ʜʦ ʢʨʫʧʥʦʩʪʽ 98% 
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ʯʘʩʪʠʥʦʢ 0,063 ʤʤ; çʤʦʢʨʘè ʤʘʛʥʽʪʥʘ ʩʝʧʘʨʘʮʽʷ ʧʨʦʜʫʢʪʽʚ ʧʦʜʨʽʙʥʝʥʥʷ ʧʽʩʣʷ 

ʢʦʞʥʦʾ ʾʾ ʩʪʘʜʽʾ. 

ɺʩʴʦʛʦ ʙʫʣʠ ʚʠʢʦʥʘʥʽ 35 ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʨʝʞʠʤʘʤʠ ʨʦʙʦʪʠ ʪʝ-

ʭʥʦʣʦʛʽʯʥʠʭ ʘʧʘʨʘʪʽʚ. ʂʦʥʪʨʦʣʶʚʘʣʠʩʴ ʧʦʢʘʟʥʠʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʥʝʨʘʣʴ-

ʥʦʾ ʩʢʣʘʜʦʚʦʾ ʪʘ ʚʦʜʠ ʚ ʩʢʣʘʜʽ ʧʫʣʴʧʠ, ʷʢʘ ʥʘʧʨʘʚʣʷʣʘʩʴ ʥʘ ʟʙʘʛʘʯʝʥʥʷ; ʰʚʠʜ-

ʢʦʩʪʽ ʨʫʭʫ ʧʦʪʦʢʫ ʧʫʣʴʧʠ; ʧʦʪʫʞʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ (ʚʽʜ 0,10 ʜʦ 0,15 ʊʣ). 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʣʴʦʚʠʭ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʝʢʩʧʝ-

ʨʠʤʝʥʪʽʚ ʫʟʘʛʘʣʴʥʶʚʘʣʠʩʴ ʽ ʘʥʘʣʽʟʫʚʘʣʠʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʽ 

ʘʜʘʧʪʦʚʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. 

ɼʝʪʘʣʴʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʛʣʷʥʫʪʽ ʫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʦʟʜʽʣʘʭ ʜʠʩʝʨʪʘʮʽʾ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3. 

1. ɼʣʷ ʥʘʧʠʩʘʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʘʚʪʦʨ ʚʠʢʦʨʠʩʪʘʚ ʜʝʢʽʣʴʢʘ ʜʞʝʨʝʣ ʚʠʭʽʜʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ɹʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʽʪ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʥʠʢʽʚ ʟʘ-

ʣʽʟʦʨʫʜʥʠʭ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʬʦʥʜʦʚʽ ʜʘʥʽ ʛʝʦʣʦʛʽʯʥʠʭ ʩʣʫʞʙ ʧʽʜʧʨʠ-

ʻʤʩʪʚ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. 

2. ɺ ʟʘʙʦʷʭ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʢʘʨôʻʨʫ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ, ʤʦʨʬʦʣʦʛʽʾ, ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ 

ʪʽʣ, ʾʭ ʧʦʰʠʨʝʥʥʷ ʚ ʨʦʟʨʽʟʘʭ ʨʽʟʥʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʪʘ ʜʽʣʷʥʢʘʭ 

ʧʨʦʷʚʫ ʧʣʽʢʘʪʠʚʥʠʭ, ʜʠʟôʶʥʢʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ. ɹʫʣʘ ʟʽʙʨʘʥʘ ʧʨʝʜʩʪʘʚʥʠʮʴʢʘ 

ʢʦʣʝʢʮʽʷ ʢʘʤô̫ ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

3. ɺʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʙʫʚ ʜʦʩʣʽʜʞʝʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʩʠʯʥʠʭ ʽ 

ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ, ʦʧʨʘʮʴʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʨʦʙʦʚʘʥʠʭ ʽ ʘʢʪʫʘʣʽʟʦʚʘʥʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ. 
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ʈʦʟʜʽʣ 4. 

ɻɽʆʃʆɻɯʏʅɸ ʇʆɿʀʎɯʗ ʊɯʃ ʈʀɹɽʂɯʊʆɺʀʍ ʄɽʊɸʉʆʄɸʊʀʊɯɺ 

 

 

 

ɺ ʨʦʟʜʽʣʽ 2 ʟʘʟʥʘʯʘʣʦʩʴ, ʱʦ ʧʠʪʘʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʪʘ ʽʥ-

ʰʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ (ʝʛʽʨʠʥʦʚʠʭ, ʘʣʴʙʽʪʦʚʠʭ) 

ʨʦʟʛʣʷʜʘʣʠʩʴ ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ [14, 52, 53, 68, 72-74, 84, 99, 116, 

117, 141, 147, 154, 161, 172, 173, 175, 178, 188, 189, 253]. ɸʚʪʦʨʠ ʜʽʡʰʣʠ ʚʠ-

ʩʥʦʚʢʫ, ʱʦ ʧʦʣʦʞʝʥʥʷ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʢʦʥʪʨʦʣʶʚʘʣʦʩʴ, ʛʦʣʦʚʥʠʤ ʯʠ-

ʥʦʤ, ʩʢʣʘʜʦʤ ʚʤʽʩʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ʇʨʠ ʮʴʦʤʫ ʚʠʭʦʜʠʣʠ ʟ ʧʦʣʦʞʝʥʥʷ ʧʨʦ 

ʚʽʜʥʦʩʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʢʣʘʜʫ ʪʘ ʽʥʰʠʭ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʪʝʤʧʝ-

ʨʘʪʫʨʘ, ʪʠʩʢ, ʬʫʛʽʪʠʚʥʽʩʪʴ ʢʠʩʥʶ ʪʘ ʽʥ.) ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʨʦʟʯʠʥʽʚ. ʊʽʣʘ 

ʝʛʽʨʠʥʦʚʠʭ ʽ ʨʠʙʝʢʽʪʦʚʠʭ (ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʦʚʠʭ) ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʬʦʨʤʫʚʘʣʠʩʴ, 

ʧʝʨʝʚʘʞʥʦ, ʟʘ ʨʘʭʫʥʦʢ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʮʝʥʪʨʘʣʴʥʠʭ, ʤʝʥʰʦʶ ʤʽʨʦʶ 

ʧʝʨʠʬʝʨʽʡʥʠʭ ʯʘʩʪʠʥ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʋʪʚʦʨʝʥʥʷ ʪʽʣ ʘʣʴʙʽʪʦʚʠʭ ʤʝʪʘ-

ʩʦʤʘʪʠʪʽʚ ʚʽʜʙʫʚʘʣʦʩʴ ʫ ʪʦʚʱʘʭ ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʥʠʭ ʧʦʨʽʜ ʩʣʘʥʮʝʚʠʭ ʛʦʨʠʟʦ-

ʥʪʽʚ. 

ʉʢʣʘʜ ʚʤʽʩʥʠʭ ʧʦʨʽʜ, ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʽʣʷʥʦʢ ʧʨʦʷʚʫ 

ʤʝʪʘʩʦʤʘʪʦʟʫ ʪʘ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʨʦʟʯʠ-

ʥʽʚ ʦʙʫʤʦʚʣʶʚʘʣʠ ʪʘʢʦʞ ʨʦʟʤʽʨ ʪʘ ʬʦʨʤʫ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ. ʋ ʨʦʙʦʪʘʭ ʧʦ-

ʧʝʨʝʜʥʠʢʽʚ ʥʝ ʨʦʟʛʣʷʜʘʣʠʩʴ ʜʝʪʘʣʽ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʨʽʟʥʦʨʽʜʥʠʭ ʟʘ ʤʽʥʝʨʘ-

ʣʴʥʠʤ ʩʢʣʘʜʦʤ ʪʦʚʱʘʭ, ʫ ʧʨʠʢʦʥʪʘʢʪʦʚʠʭ ʟʦʥʘʭ ʩʣʘʥʮʝʚʠʭ ʪʘ ʟʘʣʽʟʠʩʪʠʭ ʛʦ-

ʨʠʟʦʥʪʽʚ, ʫ ʜʽʣʷʥʢʘʭ ʘʢʪʠʚʥʦʛʦ ʧʨʦʷʚʫ ʧʣʽʢʘʪʠʚʥʠʭ ʪʘ ʜʠʟôʁ ʥʢʪʠʚʥʠʭ ʧʨʦʮʝ-
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ʩʽʚ. ɺʘʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʮʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʦʩʦʙʣʠʚʦ ʩʪʦʩʦʚʥʦ ʥʘʡ-

ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʟ ʦʩʦʙʣʠʚʦʶ ʛʦʩʪʨʦʪʦʶ ʧʦʩʪʘʣʘ 

ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʜʦʚʠʱ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʨʫʜ. 

ʇʦʣʦʞʝʥʥʷ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʜʦʩʣʽʜʞʫʚʘʣʦʩʴ ʘʚʪʦʨʦʤ ʜʠ-

ʩʝʨʪʘʮʽʾ ʜʣʷ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙô̒ ʢʪʽʚ ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ. 

 

 

 

4.1. ʂʨʠʚʦʨʽʟʴʢʠʡ ʙʘʩʝʡʥ 

 

 

ʇʦʧʝʨʝʜʥʠʢʠ ʚʽʜʟʥʘʯʘʣʠ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʥʘʪʨʽʻʚʠʭ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʤʝʞʘʭ ʨʽʟʥʠʭ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʘʡʦʥʽʚ ʽ ʨʦ-

ʜʦʚʠʱ ʂʨʠʚʙʘʩʫ [52, 53, 68, 84, 99, 161]. ʄʘʢʩʠʤʘʣʴʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʤʝʪʘ-

ʩʦʤʘʪʠʪʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚ ʪʦʚʱʘʭ ʟʘʣʽʟʠʩʪʠʭ ʧʦʨʽʜ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ, ɻʘʥ-

ʥʽʚʩʴʢʦʛʦ ʪʘ ɾʦʚʪʦʨʽʯʝʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʇʽʚʥʽʯʥʦʛʦ 

ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʘ ʪʘʢʦʞ ʇʝʪʨʽʚʩʴʢʦʛʦ, ɸʨ-

ʪʝʤʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. 

ɺʽʜʟʥʘʯʘʣʘʩʴ ʣʦʢʘʣʴʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʫ ʟʘʣʽʟʠʩʪʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʩʘʢʩʘʛʘʥʩʴʢʦ ʾʩʚʽʪʠ ɯʥʛʫʣʝʮʴʢʦʛʦ, ɻʣʝʶʚʘʪʩʴʢʦʛʦ, ɺʘʣʷʚʢʠʥʩʴʢʦʛʦ 

ʪʘ ʜʝʷʢʠʭ ʨʦʜʦʚʠʱ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʩʷ ʰʘʭʪʘʤʠ ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ 

ʨʘʡʦʥʫ. ɺ.ɼ.ɭʚʪʻʭʦʚ ʚʠʟʥʘʯʠʚ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʰʠʨʝʥʥʷ ʥʘʪʨʽʻʚʠʭ ʤʝ-

ʪʘʩʦʤʘʪʠʪʽʚ ʟʘ ʜʘʥʠʤʠ ʚʠʚʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ 14 ʨʦʜʦʚʠʱ ʙʽʜʥʠʭ ʽ ʙʘ-

ʛʘʪʠʭ ʟʘʣʽʟʥʠʭ ʨʫʜ ʂʨʠʚʙʘʩʫ [53]. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʫ ʟʚôʷʟʢʫ ʟ ʨʦʟʠh-

ʨʝʥʥʷʤ ʬʨʦʥʪʫ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʢʨʠʪʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʨʦʙʽʪ ʜʘʥʽ 

ʧʨʦ ʩʧ̔ʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʟʤʽʥʝʥʠʤʠ ʽ ʥʝʟʤʽʥʝʥʠʤʠ ʟʘʣʟ̔ʥʠʤʠ 

ʨʫʜʘʤʠ ʜʝʱʦ ʟʤʽʥʠʣʦʩʴ. 

ɸʚʪʦʨ ʜʠʩʝʨʪʘʮʽʾ ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʚʽʜʦʤʦʩʪʽ, ʟʽʙʨʘʥʽ ʫ ʬʦʥʜʘʭ ʛʽʨʥʠʯʦʜʦ-

ʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʂʨʠʚʙʘʩʫ, ʂʨʠʚʦʨʽʟʴʢʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʧʘʨʪʽʾ, 
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ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʽʜʨʘʭʫʥʢʽʚ, ʚʠ-

ʢʦʥʘʥʠʭ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ ʪʠʭ ʞʝ 14 ʨʦʜʦʚʠʱ, ʙʫʣʠ ʫʪʦʯʥʝʥʽ ʜʘʥʽ ʧʨʦ 

ʧʦʰʠʨʝʥʥʷ ʚ ʾʭ ʨʦʟʨʽʟʘʭ ʥʘʪʨʽʻʚʠʭ (ʝʛʽʨʠʥʦʚʠʭ, ʨʠʙʝʢʽʪʦʚʠʭ, ʘʣʴʙʽʪʦʚʠʭ) ʤʝ-

ʪʘʩʦʤʘʪʠʪʽʚ ʟʘ ʩʪʘʥʦʤ ʥʘ ʧʦʯʘʪʦʢ 2019 ʨ. (ʪʘʙʣ. 4.1). 

 

ʊʘʙʣʠʮʷ 4.1. 

ʇʦʰʠʨʝʥʥʷ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʨʦʟʨʽʟʘʭ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ 

ʨʦʜʦʚʠʱ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ 

ʈʦʜʦʚʠʱʘ 
ʇʦʰʠʨʝʥʥʷ ʥʘʪʨʽʚ̒ʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʦʙôʻʤʥ.% 

ʟʘʛʘʣʦʤ ʝʛʽʨʠʥʦʚʽ ʘʣʴʙʽʪʦʚʽ ʨʠʙʝʢʽʪʦʚʽ 

ɻʘʥʥʽʚʩʴʢʝ 29,90 2,30 0,09 27,51 

ʇʝʨʚʦʤʘʡʩʴʢʝ 43,60 4,16 0,20 39,24 

ʘhʭʪʠ çʊʝʨʥʚ̔ʩʴʢʘè 7,80 0,21 0,02 7,57 

ʘhʭʪʠ çʖʚʽʣʝʡʥʘè 3,60 0,13 0,01 3,46 

ɻʣʝʶʚʘʪʩʴʢʝ 2,10 0,17 0,01 1,92 

ʘhʭʪʠ ʽʤ. ʄ.ɺ.ʌʨʫʥʟʝ 1,90 0,16 0,00 1,74 

ʰʘʭʪʠ çʈʦʜʽʥʘè 0,10 0,00 0,00 0,10 

ʰʘʭʪʠ ˉ1 ʽʤ. ʌ.ɸ.ɸʨʪʝʤʘ 0,00 0,00 0,00 0,00 

ʘhʭʪʠ çɻʽʛʘʥʪ-ɻʣʠʙʦʢʘè 0,00 0,00 0,00 0,00 

ʅʦʚʦʢʨʠʚʦʨʽʟʴʢʝ 0,00 0,00 0,00 0,00 

ɺʘʣʷʚʢʠʥʩʴʢʝ 1,40 0,07 0,01 1,32 

ʉʢʝʣʶʚʘʪʩʴʢʝ 0,10 0,00 0,00 0,10 

ʘhʭʪʠ çɯʥʛʫʣʝʮʴʢʘè 2,80 0,14 0,01 2,65 

ɯʥʛʫʣʝʮʴʢʝ 3,10 0,21 0,01 2,88 

 

 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʘʥʽ ɺ.ɼ.ɭʚʪʻʭʦʚʘ ʧʨʦ ʜʫʞʝ ʚʠʩʦ-

ʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʩʢʣʘʜʽ ʟʘʣʽʟʠʩʪʠʭ ʧʦʨʽʜ ʇʝʨʚʦ-

ʤʘʡʩʴʢʦʛʦ ʪʘ ɻʘʥʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʇʥɻɿʂʦʤ. ʊʫʪ ʫ ʨʦʟ-

ʨʽʟʘʭ ʧôʷʪʦʛʦ ʡ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽ ʪʦ-

ʚʱʽ ʦʙʦʭ ʨʦʜʦʚʠʱ, ʥʘʪʨʽʻʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʩʢʣʘʜʘʶʪʴ 30-44% ʾʭ ʦʙôʻʤʫ. ʗʢ ʽ 

ʧʦʧʝʨʝʜʥʽ ʘʚʪʦʨʠ, ʚʨʘʭʦʚʫʶʯʠ ʧʝʨʝʚʘʞʥʫ ʨʦʣʴ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʧʦ-

ʰʠʨʝʥʽ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʘʚʪʦʨ ʜʠʩʝʨʪʘʮʽʾ ʧʦʚôʷʟʫʻ ʾʭ ʣʦʢʘʣʽʟʘʮʽʶ ʟ ʩʽʯʥʠʤʠ 
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(ʩʫʙʰʠʨʦʪʥʠʤʠ, ʜʽʘʛʦʥʘʣʴʥʠʤʠ) ʨʦʟʣʦʤʘʤʠ ʩʠʩʪʝʤʠ ɼʝʚʣʘʜʽʚʩʴʢʦʛʦ ʛʣʠʙʠʥ-

ʥʦʛʦ ʨʦʟʣʦʤʫ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ ʻ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦʩʪʽ ʥʘʪʨʽʻʚʠʭ 

(ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʨʠʙʝʢʽʪʦʚʠʭ) ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʟʘʣʽʟʦʨʫʜʥʠʭ ʪʦʚʱʘʭ ʟ ʧʨʦ-

ʩʫʚʘʥʥʷʤ ʥʘ ʧʽʚʜʝʥʴ ʽ ʥʘ ʧʽʚʥʽʯ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦ-

ʜʦʚʠʱʘ, ʧʦʟʠʮʽʷ ʷʢʦ ʾʚ̔ ʜʧʦʚʽʜʘʻ ʜʽʣʷʥʮʽ ʧʝʨʝʪʠʥʫ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʂʨʠ-

ʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʪʘ ʩʫʙʰʠʨʦʪʥʦʛʦ ɼʝʚʣʘʜʽʚʩʴʢʦʛʦ ʛʣʠʙʠʥʥʠʭ ʨʦʟ-

ʣʦʤʽʚ. 

ɺ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱʘʭ ʽʥʰʠʭ ʨʦʜʦʚʠʱ ʂʨʠʚʙʘʩʫ ʧʦʰʠʨʝʥʥʷ ʥʘʪʨʽʻ-

ʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʥʘ 1-2 ʧʦʨʷʜʢʠ ʥʠʞʯʝ ʚ ʧʦʨʽʚʥʷʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʇʝʨʚʦ-

ʤʘʡʩʴʢʦʛʦ ʡ ɻʘʥʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱ. ɸʣʝ ʧʨʦʩʪʦʨʦʚʝ ʪʷʞʽʥʥʷ ʟʦʥ ʨʠʙʝʢʽʪʠʟʘ-

ʮʽʾ ʪʘ ʝʛʽʨʠʥʽʟʘʮʽʾ ʜʦ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʽ ʚ ʾʭ ʤʝʞʘʭ. 

ʊʘʢʫ ʢʦʥʪʨʦʣʶʶʯʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ: ʩʠʩʪʝʤʘ ʜʨʽʙʥʠʭ ʨʦʟʣʦʤʽʚ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ɯʥʛʫʣʝʮʴʢʦʛʦ ʨʦʜʦʚʠʱʘ; ʩʝʨʽʷ ʨʽʟʥʦʛʦ ʨʘʥʛʫ ʨʦʟʨʠʚʥʠʭ 

ʧʦʨʫʰʝʥʴ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʩʠʩʪʝʤʠ ʊʘʨʘʧʘʢʽʚʩʴʢʦʛʦ ʥʘʩʫʚʫ 

ɺʘʣʷʚʢʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ; ʩʠʩʪʝʤʘ ʩʫʙʤʝʨʽʜʽʦʥʘʣʴʥʠʭ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ, 

ʦʧʽʨʷʶʯʠʭ ʟʦʥʫ ʉʘʢʩʘʛʘʥʩʴʢʦʛʦ ʨʦʟʣʦʤʫ, ʚ ʤʝʞʘʭ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʛʦʣʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʣʦʢʘʣʽʟʘʮʽʾ ʥʘʪʨʽʻʚʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʚʽʜʥʦʰʝʥʥ ̔ ʻ ʜʚʘ ï ʩʪʨʘʪʠ-

ʛʨʘʬʽʯʥʠʡ (ʨʝʯʦʚʠʥʥʠʡ) ʽ ʪʝʢʪʦʥʽʯʥʠʡ. 

 

 

 

4.2. ʈʦʜʦʚʠʱʘ 

 

 

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʪʽʣ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʪʦʚʱʘʭ ʟʘʣ̔-

ʟʠʩʪʠʭ ʧʦʨ̔ ʜ ʦʢʨʝʤʠʭ ʨʦʜʦʚʠʱ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʨʦʟʛʣʷʜʘʣʠʩʴ 

ʄ.ʆ.ɭʣʽʩʝʻʚʠʤ ʪʘ ʽʥ., ɺ.ɻ.ʂʫʰʝʚʠʤ, ɺ.ɼ.ɭʚʪʻʭʦʚʠʤ ʪʘ ʽʥ. [52, 53, 68, 99]. ʎʽ 



79 

 

ʜʦʩʣʽʜʥʠʢʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʧʦʨʦʜʠ ʟʘʣʽʟʠʩʪʠʭ ʽ ʩʣʘʥʮʝʚʠʭ ʛʦʨʠʟʦʥʪʽʚ 

ʨʟ̔ʥʦʶ ʤʽʨʦʶ ʟʘʟʥʘʚʘʣʠ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʪʘ ʽʥʰʠʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʟʤʽʥ. 

ɼʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʨʦʟʨʽʟʽ ʩʘʢ-

ʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ ʘʚʪʦʨ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʦʥʘʚ ʥʘ ʧʨʠʢʣʘʜʽ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦ-

ʚʠʱʘ. 

ʈʦʟʨʽʟ ʟʘʣʽʟʦʨʫʜʥʦʾ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ ʨʦʜʦʚʠʱʘ ʩʢʣʘʜʘʶʪʴ ʧôʷʪʴ ʟʘʣʽ-

ʟʠʩʪʠʭ (ʧʝʨʰʠʡ, ʜʨʫʛʠʡ, ʧôʷʪʠʡ, ʰʦʩʪʠʡ, ʩʴʦʤʠʡ) ʽ ʧôʷʪʴ ʩʣʘʥʮʝʚʠʭ (ʧʝʨʰʠʡ, 

ʜʨʫʛʠʡ, ʪʨʝʪʽʡ-ʧôʷʪʠʡ, ʰʦʩʪʠʡ, ʩʴʦʤʠʡ) ʛʦʨʠʟʦʥʪʽʚ. ʋ ʟʘʙʦʷʭ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ 

ʢʘʨôʻʨʫ ʥʘ ʨʽʟʥʠʭ ʛʽʧʩʦʤʝʪʨʠʯʥʠʭ ʨʽʚʥʷʭ (ʚʽʜ +50 ʜʦ -400 ʤ) ʙʫʣʦ ʚʠʟʥʘʯʝʥʝ 

ʧʦʰʠʨʝʥʥʷ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʚʝʨʩʪʚʘʭ ʨʽʟʥʠʭ ʟʘ ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ 

ʩʢʣʘʜʦʤ ʟʘʣʽʟʠʩʪʠʭ ʽ ʩʣʘʥʮʝʚʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʽ 

ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʚʠʟʥʘʯʝʥʴ ʚ ʮʽʣʦʤʫ ʧʽʜʪʚʝʨʜʠʣʠ ʜʘʥʽ, ʥʘʚʝʜʝʥʽ ʚ ʨʦʙʦʪʘʭ ʧʦ-

ʧʝʨʝʜʥʠʢʽʚ. ɸʣʝ ʘʥʘʣʽʟ ʮʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʠʚ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʚʘʨʽʘʪʠʚʥʽʩʪʴ 

ʚʤʽʩʪʫ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʧʨʦʜʫʢʪʠʚʥʽʡ ʽ ʚʤʽʩʥʠʭ ʪʦʚʱʘʭ ʨʦʜʦʚʠ-

ʱʘ (ʨʠʩ. 4.1). 

ʄʘʢʩʠʤʘʣʴʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʴʩʷ ʧôʷʪʠʡ ʽ ʰʦʩʪʠʡ ʟʘʣʽʟʠʩʪʽ ʛʦʨʠʟʦʥʪʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʫ 

ʟʘʣʽʟʦʨʫʜʥʫ ʪʦʚʱʫ ʨʦʜʦʚʠʱʘ. ʉʘʤʝ ʚ ʾʭ ʨʦʟʨʽʟʘʭ ʧʨʠʩʫʪʥʽ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʦ-

ʟʘʣʽʟʠʩʪʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ, ʦʧʪʠʤʘʣʴʥʽ ʟʘ ʩʢʣʘʜʦʤ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʧʨʦʷʚʫ 

ʥʘʪʨʽʻʚʦʛʦ (ʨʠʙʝʢʽʪʦʚʦʛʦ, ʘ ʪʘʢʦʞ ʝʛʽʨʠʥʦʚʦʛʦ) ʤʝʪʘʩʦʤʘʪʦʟʫ [53]. ʋ ʩʪʨʘʪʠʛ-

ʨʘʬʽʯʥʠʭ ʛʦʨʠʟʦʥʪʘʭ, ʷʢʽ ʧʽʜʩʪʝʣʷʶʪʴ ʽ ʧʝʨʝʢʨʠʚʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʫ ʪʦʚʱʫ ʽ 

ʷʢʽ ʩʢʣʘʜʝʥʽ ʩʣʘʥʮʷʤʠ ʪʘ ʥʠʟʴʢʦʟʘʣʽʟʠʩʪʠʤʠ ʤʘʛʥʝʪʠʪ-ʩʠʣʽʢʘʪʥʠʤʠ ʢʚʘʨʮʠ-

ʪʘʤʠ, ʨʠʙʝʢʽʪʠʟʘʮʽʷ ʚʽʜʙʫʚʘʣʘʩʴ ʟʥʘʯʥʦ ʩʣʘʙʢʽʰʝ. 

ɺ ʤʘʛʥʝʪʠʪ-ʩʠʣʽʢʘʪʥʠʭ ʢʚʘʨʮʠʪʘʭ ʩʴʦʤʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʪʘ ʩʴʦʤʦʛʦ 

ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʽʚ, ʘ ʪʘʢʦʞ ʣʦʢʘʣʴʥʦ ʫ ʤʘʛʥʝʪʠʪ-ʩʠʣʽʢʘʪʥʠʭ ʢʚʘʨʮʠʪʘʭ 

ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ʘʤʬʽʙʦʣ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʘʛʥʝ-

ʟʽʦʨʠʙʝʢʽʪʦʤ, ʫʪʚʦʨʶʚʘʚʩʷ ʚ ʜʽʣʷʥʢʘʭ, ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʟʦʥ ʘʢʪʠʚʥʦʛʦ ʧʨʦʷʚʫ 

ʥʘʪʨʽʻʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ ʚ ʧʨʦʜʫʢʪʠʚʥʽʡ ʪʦʚʱʽ ʨʦʜʦʚʠʱʘ. ɺ ʧʦʨʦʜʘʭ ʧʝʨʰʦ-

ʛʦ, ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ-ʧô̫ ʪʦʛʦ ʩʣʘʥʮʝʚʠʭ ʛʦʨʠʟʦʥʪʽʚ ʧʨʦʷʚʠ ʥʘʪʨʽʻʚʦʛʦ ʘʤ-
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ʬʽʙʦʣʫ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ, ʣʦʢʘʣʴʥʦ ʚʽʥ ʧʨʦʷʚʣʝʥʠʡ ʣʠʰʝ ʚ ʧʝʨʠʬʝʨʽʡʥʠʭ 

ʟʦʥʘʭ ʮʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʧʨʠʣʝʛʣʠʭ ʜʦ ʟʦʥ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʤʘʛʥʝʪʠʪ-

ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ, ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʪʘ 

ʧô̫ ʪʦʛʦ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ. 

 

 

 

ʈʠʩ. 4.1. ʇʦʠhʨʝʥʥʷ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʨʦʟʨʽʟ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦ-

ʚʠʱʘ. 

ʉʪʨʘʪʠʛʨʘʬʽʯʥʽ ʛʦʨʠʟʦʥʪʠ: 7f ï ʩʴʦʤʠʡ ʟʘʣʽʟʠʩʪʠʡ; 7s ï ʩʴʦʤʠʡ ʩʣʘʥ-

ʮʝʚʠʡ; 6f ï ʰʦʩʪʠʡ ʟʘʣʽʟʠʩʪʠʡ é 1f ï ʧʝʨʰʠʡ ʟʘʣʽʟʠʩʪʠʡ; 1s ï ʧʝʨʰʠʡ ʩʣʘʥ-

ʮʝʚʠʡ. 

ʎʠʬʨʘʤʠ (200 é 1000 ʤ) ʥʘ ʨʦʟʨʽʟʽ ʧʦʢʘʟʘʥʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʚʝʨʭʥʴʦʛʦ 

ʢʦʥʪʘʢʪʫ ʩʴʦʤʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʪʦʙʪʦ ʚʽʜ ʚʝʨʭʥʴʦʛʦ ʢʦʥʪʘʢʪʫ 

ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ. 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʟʠʮʽʾ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʽʥʰʠʭ 

ʨʦʜʦʚʠʱ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ (ɻʘʥʥʽʚʩʴʢʝ, ɻʣʝʶʚʘʪʩʴʢʝ, ɺʘʣʷʚʢʠʥʩʴʢʝ, 
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ɯʥʛʫʣʝʮʴʢʝ) ʧʽʜʪʚʝʨʜʠʣʠ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʚʠʷʚʣʝʥʫ ʜʣʷ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦ-

ʚʠʱʘ. ʄʘʢʩʠʤʘʣʴʥʽ ʤʝʪʘʩʦʤʘʪʠʯʥʽ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʭ 

ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʩʢʣʘʜʝʥʠʭ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʦʟʘʣʽʟʠʩʪʠʤʠ ʤʘʛʥʝʪʠʪʦʚʠ-

ʤʠ ʢʚʘʨʮʠʪʘʤʠ. ɼʣʷ ɻʘʥʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ï ʮʝ ʦʙôʻʜʥʘʥʠʡ ʧôʷʪʠʡ-ʰʦʩʪʠʡ 

ʟʘʣʽʟʠʩʪʠʡ ʛʦʨʠʟʦʥʪ; ʜʣʷ ɻʣʝʶʚʘʪʩʴʢʦʛʦ ï ʯʝʪʚʝʨʪʠʡ, ʧôʷʪʠʡ ʪʘ ʰʦʩʪʠʡ 

ʟʘʣʽʟʠʩʪʽ ʛʦʨʠʟʦʥʪʠ; ʜʣʷ ɺʘʣʷʚʢʠʥʩʴʢʦʛʦ ï ʯʝʪʚʝʨʪʠʡ ʟʘʣʽʟʠʩʪʠʡ ʛʦʨʠʟʦʥʪ; 

ʜʣʷ ɯʥʛʫʣʝʮʴʢʦʛʦ ï ʜʨʫʛʠʡ, ʯʝʪʚʝʨʪʠʡ, ʧôʷʪʠʡ ʪʘ ʰʦʩʪʠʡ ʟʘʣʽʟʠʩʪʽ ʛʦʨʠʟʦʥʪʠ. 

 

 

 

4.3. ɿʘʣʽʟʠʩʪʽ ʛʦʨʠʟʦʥʪʠ 

 

 

ʈʝʟʫʣʴʪʘʪʠ ʛʝʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʘʚʪʦʨʘ ʜʠʩʝʨʪʘʮʽʾ ʧʽʜʪʚʝʨʜʠʣʠ 

ʨʘʥʽʰʝ ʩʬʦʨʤʫʣʴʦʚʘʥʫ [53] ʟʘʛʘʣʴʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʠ-

ʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʮʝʥʪʨʘʣʴʥʠʭ ʜʦ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥ 

ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʜʣʷ 

ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʷʢʠʡ ʩʢʣʘʜʘʻ ʦʩ-

ʥʦʚʥʫ ʯʘʩʪʠʥʫ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ. ʎʝʥʪʨʘʣʴʥʫ ʯʘʩʪʠʥʫ ʛʦʨʠʟʦʥʪʫ 

ʩʢʣʘʜʘʻ ʤʘʣʦʧʦʪʫʞʥʘ ʚʝʨʩʪʚʘ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. ɺ ʥʘ-

ʧʨʷʤʢʘʭ ʜʦ ʚʠʩʷʯʦʛʦ ʪʘ ʣʝʞʘʯʦʛʦ ʙʦʢʽʚ ʛʦʨʠʟʦʥʪʫ ʾʾ ʩʠʤʝʪʨʠʯʥʦ ʟʤʽʥʶʶʪʴ 

ʚʝʨʩʪʚʠ ʤʘʛʥʝʪʠʪʦʚʠʭ ʯʝʨʚʦʥʦʰʘʨʫʚʘʪʠʭ (ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʚʤʽʩʥʠʭ) (ʨʠʩ. 4.2ʘ, 

ʙ), ʤʘʛʥʝʪʠʪʦʚʠʭ ʩʽʨʦʰʘʨʫʚʘʪʠʭ (ʢʫʤʽʥʛʪʦʥʽʪ-ʚʤʽʩʥʠʭ), ʢʫʤʽʥʛʪʦʥʽʪ-

ʤʘʛʥʝʪʠʪʦʚʠʭ (ʨʠʩ. 4.2ʚ) ʪʘ ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ (ʨʠʩ. 4.2ʛ) ʢʚʘʨʮʠʪʽʚ. 

ʆʩʪʘʥʥʽ ʤʘʶʪʴ ʧʦʩʪʫʧʦʚʽ ʢʦʥʪʘʢʪʠ ʟ ʚʝʨʩʪʚʘʤʠ ʤʘʛʥʝʪʠʪ-ʚʤʽʩʥʠʭ ʙʽʦʪʠʪ-

ʢʚʘʨʮ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ ʩʣʘʥʮʽʚ ʰʦʩʪʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʦʨʠʟʦʥʪʫ (ʣʝʞʘʯʠʡ ʙʽʢ) 

ʪʘ ʤʘʛʥʝʪʠʪ-ʙʽʦʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʩʴʦʤʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʦʨʠʟʦʥʪʫ 

(ʚʠʩʷʯʠʡ ʙʽʢ). 
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ʈʠʩ. 4.2. ʄʝʪʘʩʦʤʘʪʠʯʥʦ ʥʝʟʤʽʥʝʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ ʧʨʦʜʫʢʪʠ-

ʚʥʦʾ ʪʦʚʱʽ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ : ʘ, ʙ ï ʯʝʨʚʦʥʦʰʘʨʫʚʘʪʠʡ ʤʘʛʥʝʪʠ-

ʪʦʚʠʡ; ʚ ï ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʡ; ʛ ï ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʡ. 

 

 

ʇʨʠ ʢʽʣʴʢʽʩʥʠʭ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʚʠʟʥʘʯʝʥʥʷʭ ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʫʩʽ ʨʽʟʥʦʶ 

ʤʽʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ: ʚʽʜ ʧʨʦʷʚʽʚ ʩʣʘʙʢʠʭ ʤʝʪʘʩʦʤʘʪʠʯ-

ʥʠʭ ʟʤʽʥ ʟ ʧʣʽʚʢʦʚʠʤʠ ʧʦʰʘʨʦʚʠʤʠ ʚʠʜʽʣʝʥʥʷʤʠ ʤʽʥʝʨʘʣʫ ʜʦ ʧʨʦʜʫʢʪʽʚ ʽʥʪʝ-

ʥʩʠʚʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ ï ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ (ʨʠʙʝʢʽʪʠʪʽʚ). 

ʅʘʡʙʽʣʴʰʠʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʟʤʽʥ ʟʘʟʥʘʣʠ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚ ̔

ʢʚʘʨʮʠʪʠ, ʷʢʽ ʚ ʤʝʞʘʭ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʨʠ-

ʙʝʢʽʪʠʟʦʚʘʥʽ (ʨʠʩ. 4.3). ɿʘ ʜʘʥʠʤʠ ɺ.ɼ.ɭʚʪʻʭʦʚʘ [53], ʟʘʣʽʟʥʦʩʣʶʜʢʦ-
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ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ ʙʫʣʠ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʤʝ-

ʪʘʩʦʤʘʪʠʯʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʨʠʙʝʢʽʪʫ. 

 

 

 

ʈʠʩ. 4.3. ʇʦʰʠʨʝʥʥʷ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʚʝʨʩʪʚʘʭ 

ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʨʦʟʨʽʟ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ 

ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʉʪʨʘʪʠʛʨʘʬʽʯʥʽ ʛʦʨʠʟʦʥʪʠ: 7s ï ʩʴʦʤʠʡ ʩʣʘʥʮʝʚʠʡ; 6f ï ʰʦʩʪʠʡ 

ʟʘʣʽʟʠʩʪʠʡ; 6s ï ʰʦʩʪʠʡ ʩʣʘʥʮʝʚʠʡ. 

ʄʽʥʝʨʘʣʴʥʽ ʨʽʟʥʦʚʠʜʠ ʧʝʨʚʠʥʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ: 1 ï ʟʘʣʽʟʥʦʩʣʶʜ-

ʢʦ-ʤʘʛʥʝʪʠʪʦʚʽ; 2 ïʤʘʛʥʝʪʠʪʦʚʽ ʯʝʨʚʦʥʦʰʘʨʫʚʘʪʽ (ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʚʤʽʩʥʽ); 3 

ï ʤʘʛʥʝʪʠʪʦʚʽ ʩʽʨʦʰʘʨʫʚʘʪʽ (ʢʫʤʽʥʛʪʦʥʽʪ-ʚʤʽʩʥʽ); 4 ï ʢʫʤʽʥʛʪʦʥʽʪ-

ʤʘʛʥʝʪʠʪʦʚʽ; 5 ï ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʽ. 

ʎʠʬʨʘʤʠ ʥʘ ʨʦʟʨʽʟʽ (0, 50 é 250 ʤ) ʧʦʢʘʟʘʥʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʚʝʨʭʥʴʦʛʦ 

ʢʦʥʪʘʢʪʫ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ. 

 

 

ʇʦʰʠʨʝʥʥʷ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʚʝʨʩʪʚʘʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨ-

ʮʠʪʽʚ ʻ ʧʦʤʽʪʥʦ ʤʝʥʰʠʤ, ʧʨʠʯʦʤʫ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʚʤʽʩʥʽ ʯʝʨʚʦʥʦʰʘʨʫʚʘʪʽ ʾʭ 
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ʨʽʟʥʦʚʠʜʠ ʟʘʟʥʘʚʘʣʠ ʙʽʣʴʰ ʘʢʪʠʚʥʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʚ ʧʦʨʽʚʥʷʥʽ ʟ ʢʫʤʽʥʛʪʦʥʽʪ-

ʚʤʽʩʥʠʤʠ ʩʽʨʦʰʘʨʫʚʘʪʠʤʠ. 

ʋ ʚʝʨʩʪʚʘʭ, ʩʢʣʘʜʝʥʠʭ ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʤʠ ʪʘ ʤʘʛʥʝʪʠʪ-

ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʤʠ ʢʚʘʨʮʠʪʘʤʠ, ʢʽʣʴʢʽʩʪʴ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʩʫʪʪʻʚʦ 

ʥʠʞʯʘ ï 10-30% ʚʽʜ ʟʘʣʴʥʦʛʦ ʦʙôʻʤʫ ʚʝʨʩʪʚ. ʅʘʪʨʽʻʚʠʡ ʘʤʬʽʙʦʣ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ ʪʫʪ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʦʤ. ʁʦʛʦ ʢʨʠʩʪʘʣʠ, ʷʢʽ ʫʪʚʦʨʶʚʘʣʠʩʴ, ʧʝʨʝʚʘʞʥʦ, 

ʰʣʷʭʦʤ ʧʩʝʚʜʦʤʦʨʬʽʟʘʮʽʾ ʧʝʨʚʠʥʥʦʛʦ ʢʫʤʽʥʛʪʦʥʽʪʫ, ʟʙʝʨʽʛʘʣʠ ʢʦʨʦʪʢʦʩʪʦʚʧ-

ʯʘʩʪʫ ʬʦʨʤʫ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʩʫʙʟʛʽʜʥʝ ʟ ʰʘʨʫʚʘʪʽʩʪʶ ʧʝʨʚʠʥʥʠʭ ʟʘʣʽʟʠʩʪʠʭ 

ʢʚʘʨʮʠʪʽʚ. 

ɸʥʘʣʦʛʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʚʠ-

ʷʚʣʝʥʥʽ ʪʘʢʦʞ ʜʣʷ ʧôʷʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, 

ʧôʷʪʦʛʦ ʪʘ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ɻʘʥʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʯʝʪʚʝʨʪʦʛʦ 

ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ɺʘʣʷʚʢʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʜʨʫʛʦʛʦ, ʯʝʪʚʝʨʪʦʛʦ, 

ʧôʷʪʦʛʦ ʪʘ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ɯʥʛʫʣʝʮʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

 

 

 

4.4. ʇʨʦʰʘʨʢʠ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ 

 

 

ʄʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ ʚʩʽʭ ʤʽʥʝʨʘʣʴʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʩʢʣʘʜʝʥʽ ʨʫʜʥʠʤʠ 

(ʢʚʘʨʮ-ʤʘʛʥʝʪʠʪʦʚʠʤʠ, ʤʘʛʥʝʪʠʪʦʚʠʤʠ, ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʤʠ), ʥʝʨʫʜ-

ʥʠʤʠ (ʤʦʥʦʤʽʥʝʨʘʣʴʥʠʤʠ ʢʚʘʨʮʦʚʠʤʠ, ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʢʚʘʨʮʦʚʠʤʠ, ʭʣʦʨʠʪ-

ʢʚʘʨʮʦʚʠʤʠ, ʢʫʤʽʥʛʪʦʥʽʪ-ʢʚʘʨʮʦʚʠʤʠ, ʩʠʜʝʨʠʪ-ʢʚʘʨʮʦʚʠʤʠ ʪʘ ʽʥ.) ʪʘ ʩʠʣʽʢʘʪ-

ʥʠʤʠ (ʢʚʘʨʮ-ʭʣʦʨʠʪʦʚʠʤʠ, ʢʚʘʨʮ-ʙʽʦʪʠʪʦʚʠʤʠ, ʢʚʘʨʮ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʤʠ ʪʘ 

ʽʥ.) ʧʨʦʰʘʨʢʘʤʠ. 

ɿ ʜʘʥʠʭ ʧʽʜʨʦʟʜʽʣʫ 4.3 ʚʠʭʦʜʠʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʨʠʙʝʢʽʪʠʟʘʮʽʷ 

ʚʽʜʙʫʚʘʣʘʩʴ ʫ ʙʝʟʩʠʣʽʢʘʪʥʠʭ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʭ, ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘ-

ʨʮʠʪʘʭ, ʷʢʽ ʩʢʣʘʜʝʥʽ ʨʫʜʥʠʤʠ (ʢʚʘʨʮ-ʤʘʛʥʝʪʠʪʦʚʠʤʠ, ʽʥʦʜʽ ʤʦʥʦʤʽʥʝʨʘʣʴʥʠ-
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ʤʠ ʤʘʛʥʝʪʠʪʦʚʠʤʠ) ʪʘ ʥʝʨʫʜʥʠʤʠ (ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʢʚʘʨʮʦʚʠʤʠ, ʢʚʘʨʮʦʚʠʤʠ) 

ʧʨʦʰʘʨʢʘʤʠ (ʨʠʩ. 4.4ʘ). 

 

    

ʘ       ʙ 

    

ʚ       ʛ 

 1     2     3     4     5 

 

ʈʠʩ. 4.4. ʇʦʩʣʽʜʦʚʥʽʩʪʴ (ʘ Ÿ ʛ) ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-

ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʢʚʘʨʮʠʪʫ. 

1 ï ʤʘʛʥʝʪʠʪ; 2 ï ʟʘʣʽʟʥʘ ʩʣʶʜʢʘ; 3 ï ʢʚʘʨʮ; 4 ï ʧʝʨʚʠʥʥʽ ʨʘʜʽʘʣʴʥʦ-

ʧʨʦʤʝʥʠʩʪʽ ʘʛʨʝʛʘʪʠ ʨʠʙʝʢʽʪʫ; 5 ï ʥʝʤʘʪʦʙʣʘʩʪʦʚ ̔ʘʛʨʝʛʘʪʠ ʨʠʙʝʢʽʪʫ. 

 

 

ɿʘ ʫʤʦʚʠ ʜʠʬʫʟʽʡʥʦʛʦ ʤʘʩʦʧʝʨʝʥʦʩʫ, ʷʢʠʡ ʧʝʨʝʚʘʞʘʚ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ [53], ʤʝʪʘʩʦʤʘʪʠʯʥʠʡ ʧʨʦʮʝʩ ʨʦʟʧʦʯʠʥʘʚʩʷ ʟ ʧʦʚʝʨ-
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ʭʦʥʴ ʢʦʥʪʘʢʪʫ ʨʫʜʥʠʭ ʽ ʥʝʨʫʜʥʠʭ ʧʨʦʰʘʨʢʽʚ. ɾʠʚʠʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʨʠ 

ʫʪʚʦʨʝʥʥʽ ʨʠʙʝʢʽʪʫ ʙʫʣʠ ʘʛʨʝʛʘʪʠ ʤʘʛʥʝʪʠʪʫ ʨʫʜʥʠʭ ʧʨʦʰʘʨʢʽʚ (ʟʘʣʽʟʠʩʪʘ 

ʩʢʣʘʜʦʚʘ), ʢʚʘʨʮʫ ʥʝʨʫʜʥʠʭ ʧʨʦʰʘʨʢʽʚ (ʢʨʝʤʥʝʟʝʤʥʘ ʩʢʣʘʜʦʚʘ); ʢʘʪʽʦʥʠ 

ʥʘʪʨʽʶ ʪʘ ʚʦʜʘ ʤʽʩʪʠʣʠʩʴ ʫ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʨʦʟʯʠʥʘʭ. ʅʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ 

ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʟʘʣʽʟʠʩʪʦʛʦ ʢʚʘʨʮʠʪʫ ʬʦʨʤʫʚʘʥʥʷ ʨʘʜʽʘʣʴʥʦ-ʧʨʦʤʝʥʠʩʪʠʭ ʘʛʨʝ-

ʛʘʪʽʚ ʛʦʣʯʘʩʪʠʭ, ʪʦʥʢʦʩʪʦʚʧʯʘʩʪʠʭ ʢʨʠʩʪʘʣʽʚ ʨʠʙʝʢʽʪʫ ʚʽʜʙʫʚʘʣʦʩʴ ʥʘ ʘʛʨʝʛʘ-

ʪʘʭ ʤʘʛʥʝʪʠʪʫ ʷʢ ʥʘ ʩʫʙʩʪʨʘʪʽ. ʈʽʩʪ ʢʨʠʩʪʘʣʽʚ ʙʫʚ ʩʧʨʷʤʦʚʘʥʠʡ, ʧʝʨʝʚʘʞʥʦ, ʚ 

ʥʘʧʨʷʤʢʫ ʥʝʨʫʜʥʠʭ ʧʨʦʰʘʨʢʽʚ (ʨʠʩ. 4.4ʙ). 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʤʝʪʘʩʦʤʘʪʠʯʥʠʡ ʧʨʦʮʝʩ ʟʘʭʦʧʣʶʚʘʚ ʫʚʝʩʴ ʦʙôʻʤ ʨʫʜʥʠʭ 

ʧʨʦʰʘʨʢʽʚ (ʨʠʩ. 4.4ʚ). ʈʠʙʝʢʽʪ ʧʦʚʥʽʩʪʶ ʟʘʤʽʱʫʚʘʚ ʧʨʠʩʫʪʥʽʡ ʫ ʾʭ ʩʢʣʘʜʽ 

ʢʚʘʨʮ ʽ ʯʘʩʪʢʦʚʦ ʤʘʛʥʝʪʠʪ. ʍʘʦʪʠʯʥʝ, ʨʘʜʽʘʣʴʥʦ-ʧʨʦʤʝʥʠʩʪʝ ʧʦʣʦʞʝʥʥʷ ʩʪʦʚ-

ʧʯʘʩʪʠʭ ʪʘ ʛʦʣʯʘʩʪʠʭ ʽʥʜʠʚʽʜʽʚ ʨʠʙʝʢʽʪʫ ʚ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-

ʤʘʛʥʝʪʠʪʦʚʠʭ ʽ ʯʝʨʚʦʥʦʰʘʨʫʚʘʪʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʘʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʝ-

ʪʘʩʦʤʘʪʠʯʥʠʡ ʤʝʭʘʥʽʟʤ ʾʭ ʫʪʚʦʨʝʥʥʷ. 

ʂʽʥʮʝʚʦʶ ʩʪʘʜʽʻʶ ʤʝʪʘʩʦʤʘʪʦʟʫ ʙʫʣʦ ʧʦʚʥʝ ʟʘʤʽʱʝʥʥʷ ʢʚʘʨʮʫ ʷʢ ʨʫʜ-

ʥʠʭ, ʪʘʢ ʽ ʥʝʨʫʜʥʠʭ ʧʨʦʰʘʨʢʽʚ, ʧʦʚʥʝ ʟʘʤʽʱʝʥʥʷ ʟʘʣʽʟʥʦʾ ʩʣʶʜʢʠ, ʘ ʪʘʢʦʞ 

ʟʘʤʽʱʝʥʥʷ ʙʣʠʟʴʢʦ 30% ʤʘʛʥʝʪʠʪʫ ʨʫʜʥʠʭ ʧʨʦʰʘʨʢʽʚ. ʋ ʧʨʦʮʝʩʽ ʤʝʪʘʩʦʤʘʪʦ-

ʟʫ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʽʜʙʫʚʘʣʘʩʴ ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʷ ʤʘʛʥʝʪʠʪʫ ʟ ʫʜʦʩʢʦʥʘ-

ʣʝʥʥʷʤ ʢʨʠʩʪʘʣʦʛʨʘʬʽʯʥʠʭ ʬʦʨʤ ʡʦʛʦ ʽʥʜʠʚʽʜʽʚ ʪʘ ʟʥʘʯʥʠʤ ʟʨʦʩʪʘʥʥʷ ʾʭ ʨʦʟ-

ʤʽʨʫ (ʨʠʩ. 4.4ʛ). 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4. 

1. ʇʦʨʽʚʥʷʣʴʥʽ ʛʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʷʚʽʚ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ 

ʚʩʽʭ ʨʦʜʦʚʠʱ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ 9 ʢʘʨôʻʨʘʤʠ ʧôʷʪʠ ʛʽʨʥʠʯʦʟʙʘʛʘʯʫʚʘʣʥɹʠʭ 

ʢʦʤʙʽʥʘʪʽʚ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ ʜʦʟʚʦʣʠʣʠ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʥʝʨʽʚʥʦʤʽʨ-

ʥʽʩʪʴ ʾʭ ʧʦʰʠʨʝʥʥʷ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ ʂʨʠʚʦʨʽʟʴʢʦʾ ʩʪʨʫʢʪʫʨʠ. ʄʘʢʩʠʤʘʣʴʥʠʡ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʻ ʜʣʷ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʷʢʝ ʙʫʣʦ ʦʙʨʘʥʝ ʚ ʷʢʦʩʪʽ ʧʨʦ̔-

ʨʠʪʝʪʥʦʛʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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2. ʅʝʦʜʥʦʨʽʜʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʘ ʚʤʽʩʥʠʭ ʪʦʚʱ ʨʦʜʦʚʠʱʘ ʟʘ ʤʽʥʝʨʘ-

ʣʴʥʠʤ ʪʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʦʙʫʤʦʚʠʣʘ ʨʽʟʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʄʘʢʩʠʤʘʣʴʥʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʟʘʟʥʘʣʠ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ ʧôʷʪʦʛʦ 

ʪʘ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ. ʄʽʥʽʤʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩ-

ʪʶ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʤʝʪʘʩʦʤʘʪʠʯʥʠʡ ʧʨʦʮʝʩ ʫ ʧʝʨʰʦʤʫ, ʜʨʫʛʦʤʫ, ʪʨʝʪʴʦʤʫ-

ʧô̫ ʪʦʤʫ ʩʣʘʥʮʝʚʠʭ ʛʦʨʠʟʦʥʪʘʭ. 

3. ɺ ʨʦʟʨʽʟʘʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ ʘʢʪʠʚ-

ʥʽʩʪʴ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʟʤʽʥ ʚʠʟʥʘʯʘʣʘʩʴ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭ ʘʫʪʠʛʝʥʥʦʾ ʟʦʥʘʣʴ-

ʥʦʩʪʽ. ʄʘʢʩʠʤʘʣʴʥʦʶ ʤʽʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ ʛʝʤʘʪʠʪ-ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʛʦʨʠʟʦʥʪʽʚ, ʧʦʤʽʨʥʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʟʘʟʥʘʣʠ ʤʘʛʥʝʪʠʪʦʚʽ 

ʢʚʘʨʮʠʪʠ ʧʨʦʤʽʞʥʠʭ ʯʘʩʪʠʥ, ʤʽʥʽʤʘʣʴʥʦʾ ï ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ, ʤʘʛʥʝ-

ʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʽ ʢʚʘʨʮʠʪʠ ʧʝʨʠʬʝʨʽʡʥʠʭ ʯʘʩʪʠʥ ʛʦʨʠʟʦʥʪʽʚ. 
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ʈʦʟʜʽʣ 5. 

ɿʆʅɸʃʔʅɯʉʊʔ ʊɯʃ ʈʀɹɽʂɯʊʆɺʀʍ ʄɽʊɸʉʆʄɸʊʀʊɯɺ 

ʇɽʈɺʆʄɸʁʉʔʂʆɻʆ ʈʆɼʆɺʀʑɸ 

 

 

 

ɿʦʥʘʣʴʥʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʣʽʟʠʩʪʦ-

ʢʨʝʤʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ ʜʦʢʝʤʙʨʽʶ [1, 11, 16, 20, 25, 45, 49, 51, 63, 64, 68, 84, 99, 

101, 137, 140-142, 145-146, 161, 165, 170, 178, 181, 182, 186, 207, 218, 223, 

239, 254-256], ʷʢʘ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʨʽʟʥʦʛʦ 

ʤʘʩʰʪʘʙʫ. ɺ ʨʦʟʨʽʟʽ ʩʘʢʩʘʛʘʥʩʴʢʦʾ ʩʚʽʪʠ ʢʨʠʚʦʨʽʟʴʢʦʾ ʩʝʨʽʾ ʚʦʥʘ ʧʨʦʷʚʣʝʥʘ ʟʘ-

ʢʦʥʦʤʽʨʥʦʶ ʚʘʨʽʘʪʠʚʥʽʩʪʶ ʧʝʪʨʦʛʨʘʬʽʯʥʠʭ, ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʧʦʢʘʟ-

ʥʠʢʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʟʘʣʽʟʠʩʪʽ ʪʘ ʩʣʘʥʮʝʚʽ ʛʦʨʠʟʦʥʪʠ; ʥʘ ʨʽʚʥʽ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ï ʾʭ ʘʫʪʠʛʝʥʥʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʦʶ ʟʦʥʘʣʴʥʽʩʪʶ; ʥʘ 

ʨʽʚʥʽ ʚʝʨʩʪʚ, ʩʢʣʘʜʝʥʠʭ ʦʢʨʝʤʠʤʠ ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʽʟʥʦʚʠʜʘʤʠ ʟʘʣʽʟʠʩʪʠʭ ʧʦ-

ʨʽʜ ï ʨʠʪʤʽʯʥʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʧʨʦʰʘʨʢʽʚ ʨʽʟʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ. ʎʽ ʚʠ-

ʜʠ ʟʦʥʘʣʴʥʦʩʪ,̔ ʩʬʦʨʤʦʚʘʥʦʾ ʚ ʧʨʦʮʝʩʽ ʩʝʜʠʤʝʥʪʘʮʽʾ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʠʭ 

ʦʩʘʜʢʽʚ, ʥʝ ʟʘʟʥʘʣʠ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʧʨʠ ʜʽʘʛʝʥʝʟ ̔ʪʘ ʜʠʥʘʤʦʪʝʨʤʘʣʴʥʦʤʫ ʤʝʪʘ-

ʤʦʨʬʽʟʤʽ. 

ʇʨʦʥʠʢʥʝʥʥʷ ʥʘʪʨʽʡ-ʚʤʽʩʥʠʭ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʨʦʟʯʠʥʽʚ, ʷʢ ʟʘʟʥʘʯʘ-

ʣʦʩʴ ʚʠʱʝ, ʚʽʜʙʫʚʘʣʦʩʴ ʧʦ ʨʦʟʣʦʤʘʭ, ʟʦʥʘʭ ʢʣʽʚʘʞʫʚʘʥʥʷ, ʙʨʝʢʯʽʶʚʘʥʥʷ, ʜʠʩ-

ʛʘʨʤʦʥʽʡʥʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ, ʧʦʚʝʨʭʦʥʴ ʥʘʰʘʨʫʚʘʥʥʷ 

ʧʨʦʚʝʨʩʪʢʽʚ ʽ ʚʝʨʩʪʚ ʨʽʟʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ. 
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ʇʝʨʰʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʧʝʨʝʜʥʠʢʽʚ [68, 84, 99, 147, 161], ʷʢʽ 

ʙʘʟʫʚʘʣʠʩʴ ʥʘ ʜʘʥʠʭ ʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʚ ʨʦʟʜʽʣʽ 2, ʥʝ ʜʦ-

ʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʟʦʥʘʣʴʥʦʾ ʙʫʜʦʚʠ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ. ʇʽʟʥʽʰʝ, ʛʨʫʥʪʫʶ-

ʯʠʩʴ ʥʘ ʜʘʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʨʦʟʚʽʜʢʠ ʨʦʜʦʚʠʱ, ʷʢʽ ʥʘ ʪʦʡ ʯʘʩ ʫʞʝ ʨʦʟʨʦʙ-

ʣʷʣʠʩʴ (60-80 ʨʨ. ʍʍ ʩʪ.), ɺ.ɼ.ɭʚʪʻʭʦʚ [53] ʚʠ̫ʚʠʚ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʦʾ ʤʽʥʝʨʘʣʦʛʽʯʥʦʾ ʟʦʥʘʣʴʥʦʩʪʽ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ, ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʚ ʟʦʥʠ 

ʝʛʽʨʠʥʽʟʘʮʽʾ, ʨʠʙʝʢʽʪʠʟʘʮʽʾ, ʦʢʚʘʨʮʫʚʘʥʥʷ ʪʘ ʣʦʢʘʣʴʥʦ ʧʨʦʷʚʣʝʥʦʾ ʦʨʝʦʣʴʥʦʾ 

ʢʘʨʙʦʥʘʪʠʟʘʮʽʾ ʚʤʽʩʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. ʈʦʟʨʦʙʠʚ ʩʭʝʤʫ ʟʦʥʘʣʴʥʦʩʪʽ 

ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ (ʨʠʩ. 5.1). ɼʝʪʘʣʽ ʙʫʜʦʚʠ ʦʢʨʝʤʠʭ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʟʦʥ ʥʝ 

ʨʦʟʛʣʷʜʘʣʠʩʴ. 

 

ʈʠʩ. 5.1. ʉʭʝʤʘ ʙʫʜʦʚʠ ʟʦʥʘʣʴʥʦʛʦ ʪʣ̔ʘ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʚ̔ ʫ 

ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʘʭ (ʟʘ ɺ.ɼ.ɭʚʪʻʭʦʚʠʤ [53] ). 

1 ï ʥʝʟʤ̔ʥʝʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 2-5 ï ʟʦʥʠ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʪʽ-

ʣʘ: 2 ï ʩʣʘʙʢʦʾ ʦʨʝʦʣʴʥʦʾ ʢʘʨʙʦʥʘʪʠʟʘʮʽʾ; 3 ï ʦʢʚʘʨʮʫʚʘʥʥʷ; 4 ï ʨʠʙʝʢʽʪʠʟʘ-

ʮʽʾ; 5 ï ʝʛʽʨʠʥʽʟʘʮʽʾ; 6 ï ʨʘʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ; 7 ï ʢʦʥʪʘʢʪʠ ʤ̔ʥʝʨʘʣʴʥʠʭ ʨ̔ʟʥʦ-

ʚʠʜ̔ʚ ʧʦʨ̔ʜ. 
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ʏʝʨʝʟ ʥʝʟʥʘʯʥʫ ʧʦʪʫʞʥʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʦʟʨʽʟʫ ʨʦʟʨʦʙʣʶʚʘʥʦ ʾʯʘʩ-

ʪʠʥʫ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ (ʚ ʧʦʪʦʯʥʠʡ ʯʘʩ ʜʦ 350 ʤ) ʧʨʦʷʚʠ ʚʝʨʪʠʢʘʣʴ-

ʥʦʾ ʟʦʥʘʣʴʥʦʩʪʽ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʫʪʚʦʨʝʥʴ ʥʝ ʚʠʷʚʣʝʥʽ.  

ɺ ʟʚôʷʟʢʫ ʟ ʨʦʟʨʦʙʢʦʶ ʧʦʢʣʘʜʽʚ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʨʫʜ ʇʝʨʚʦ-

ʤʘʡʩʴʢʦʛʦ, ɻʘʥʥʽʚʩʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʨʦʜʦʚʠʱ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘ-

ʣʴʥʝ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʾʭ ʨʠʙʝʢʽʪʦ-

ʚʠʭ ʨʽʟʥʦʚʠʜʽʚ: ʢʽʣʴʢʽʩʪʴ ʦʩʪʘʥʥʽʭ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 91% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ 

ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ; ʝʛʽʨʠʥʦʚʠʭ ï 8%; ʘʣʴʙʽʪʦʚʠʭ ï 

1%. ɺʠʷʚʠʣʦʩʴ ʥʝʦʙʭʽʜʥʠʤ ʚ ʪʝʦʨʝʪʠʯʥʦʤʫ ʪʘ ʧʨʠʢʣʘʜʥʦʤʫ ʚʽʜʥʦʰʝʥʥʷʭ ʜʦ-

ʩʣʽʜʠʪʠ ʜʝʪʘʣʽ ʟʦʥʘʣʴʥʦʩʪʽ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʨʽʟʥʠʭ ʟʘ ʛʝʦʣʦʛʽ-

ʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭ ʧʨʦʷʚʘʭ: ʫ ʦʜʥʦʨʽʜʥʠʭ ʟʘ ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʚʝʨ-

ʩʪʚʘʭ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʫ ʙʽʣʴʰ ʚʘʨʽʘʪʠʚʥʠʭ ʟʘ 

ʩʢʣʘʜʦʤ ʚʝʨʩʪʚʘʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʧʨʠʢʦʥʪʘʢʪʦʚʠʭ ʯʘʩʪʠʥ ʛʦʨʠʟʦʥʪʽʚ, 

ʫ ʪʽʣʘʭ ʢʨʫʧʥʦʛʣʠʙʦʚʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʙʨʝʢʯʽʡ. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʤʦʨʬʦʣʦʛʽʶ ʤʽ-

ʥʝʨʘʣʴʥʠʭ ʧʽʜʟʦʥ ʮʠʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʢʨʽʤ ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʪʝʦʨʝʪʠʯʥʠʭ 

ʧʠʪʘʥʴ ʥʝʦʙʭʽʜʥʽ ʪʘʢʦʞ ʜʣʷ ʛʝʦʣʦʛʽʯʥʦʛʦ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʨʦʜʦ-

ʚʠʱ, ʫʪʦʯʥʝʥʥʷ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʫʜ, ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦ-

ʛʽʡ ʾʭ ʚʠʜʦʙʫʪʢʫ, ʫʩʝʨʝʜʥʝʥʥʷ ʧʝʨʝʜ ʜʨʦʙʣʝʥʥʷʤ ʽ ʧʦʜʨʽʙʥʝʥʥʷʤ ʪʘ ʟʙʘʛʘʯʝʥ-

ʥʷ. 

 

 

 

5.1. ɿʦʥʘʣʴʥʽʩʪʴ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ 

ʫ ʤʝʞʘʭ ʜʽʣʷʥʦʢ ʨʦʜʦʚʠʱʘ ʟ ʨʽʟʥʦʶ ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ 

 

 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʣʴʦʚʠʭ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘ-

ʥʠʭ ʘʚʪʦʨʦʤ ʜʠʩʝʨʪʘʮʽʾ, ʧʽʜʪʚʝʨʜʠʣʠ ʜʘʥʽ ʧʦʧʝʨʝʜʥʠʢʽʚ ʽ ʜʦʟʚʦʣʠʣʠ ʫʪʦʯʥʠʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʟʦʥʘʣʴʥʦʩʪʽ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦ-
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ʚʠʱʘ. ɻʝʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʧʨʦʚʦʜʠʣʦʩʴ ʫ ʟʘʙʦʷʭ 

ʢʘʨô̒ ʨʫ, ʷʢʽ ʫ ʙʣʠʟʴʢʦʤʫ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʫ ʧʝʨʝʪʠʥʘʶʪʴ ʤʝʪʘʩʦʤʘʪʠ-

ʯʥʽ ʪʽʣʘ. 

 

 

5.1.1. ʈʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʟʘʙʦʾʚ ʢʘʨô̒ ʨʫ ʙʫʣʘ ʚʠʷʚʣʝʥʘ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʙʫʜʦʚʠ ʟʦʥ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʪʽʣ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʽ ʩʘʤʦʩ-

ʪʽʡʥʠʭ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɺ ʩʢʣʘʜʽ ʦʩʪʘʥʥʽʭ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʪʨʠ 

ʧʽʜʟʦʥʠ (ʨʠʩ. 5.2): 

 

 

 

ʈʠʩ. 5.2. ʉʭʝʤʘ ʙʫʜʦʚʠ ʪʽʣʘ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ (ʮʝʥʪʨʘʣʥɹʘ 

ʯʘʩʪʠʥʠ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ). 

1 ï ʤʝʪʘʩʦʤʘʪʠʪʠ ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʽ (ʨʠʙʝʢʽʪʠʪʠ); 2 ï ʢʚʘʨʮʠʪʠ 

ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ; 3 ï ʢʚʘʨʮʠʪʠ ʤʘʛʥʝʪʠʪʦʚʽ ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ; 4 ï ʢʚʘʨ-

ʮʠʪʠ ʤʘʛʥʝʪʠʪʦʚʽ ʦʢʚʘʨʮʦʚʘʥʽ; 5 ï ʢʚʘʨʮʠʪʠ ʤʘʛʥʝʪʠʪʦʚʽ ʥʝʟʤʽʥʝʥʽ; 6 ï ʥʘ-

ʧʨʷʤʢʠ ʰʘʨʫʚʘʪʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʽ ʤʝʪʘʩʦʤʘʪʠʪʽʚ; 

7 ï ʨʦʟʨʠʚʥʝ ʧʦʨʫʰʝʥʥʷ. 
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ï ʧʽʜʟʦʥʘ ʽʥʪʝʥʩʠʚʥʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʟ ʫʪʚʦʨʝʥʥʷʤ ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ 

ʤʝʪʘʩʦʤʘʪʠʪʽʚ (ʨʠʙʝʢʽʪʠʪʽʚ); ʢʽʣʴʢʽʩʪʴ ʨʠʙʝʢʽʪʫ (ʟʘʟʚʠʯʘʡ, ʧʦʥʘʜ 30 ʤʘʩ.%) 

ʪʫʪ ʧʝʨʝʚʠʱʫʻ ʚʤʽʩʪ ʤʘʛʥʝʪʠʪʫ; ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʧʝʨʚʠʥ-

ʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʚ ʤʝʞʘʭ ʮʽʻʾ ʟʦʥʠ ʚʽʜʩʫʪʥʽ ʢʚʘʨʮ ʽ ʛʝʤʘʪʠʪ (ʟʘʣʽ-

ʟʥʘ ʩʣʶʜʢʘ) ʘʙʦ ʚʦʥʠ ʧʨʠʩʫʪʥʽ ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ; 

ï ʧʽʜʟʦʥʘ ʧʦʤʽʨʥʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʽʚ; ʚʤʽʩʪ ʨʠʙʝʢʽʪʫ (10-30 ʤʘʩ.%) ʥʠʞʯʠʡ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʚʤʽʩʪʦʤ ʤʘʛʥʝ-

ʪʠʪʫ ʪʘ ʢʚʘʨʮʫ; 

ï ʧʽʜʟʦʥʘ ʩʣʘʙʢʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠ-

ʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ; ʚʤʽʩʪ ʨʠʙʝʢʽʪʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 ʤʘʩ.%. 

ɺʠʚʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 26 ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʟ ʮʝʥʪʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʩʝʨʝʜʥʽʡ ʨʦʟ-

ʤʽʨ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʽ ʧʝʚʥʫ ʟʘʣʝʞʥʽʩʪʴ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʩʢʣʘʜʫ ʚʤʽʩʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. ʇʦʪʫʞʥʽʩʪʴ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ, 

ʫʪʚʦʨʝʥʠʭ ʫ ʚʝʨʩʪʚʘʭ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʜʦʩʷʛʘʻ 150 ʤ 

(ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 56 ʤ); ʫ ʚʝʨʩʪʚʘʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʜʦ 110 ʤ (ʚ ʩʝ-

ʨʝʜʥʴʦʤʫ 47 ʤ). 

ɿʘʢʦʥʦʤʽʨʥʦ ʟʤʽʥʶʻʪʴʩʷ ʪʘʢʦʞ ʧʦʪʫʞʥʽʩʪʴ ʢʦʞʥʦʾ ʟ ʧʽʜʟʦʥ ʨʠʙʝʢʽʪʦʚʠʭ 

ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɼʣʷ ʧʽʜʟʦʥʠ ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ (ʨʠʙʝʢʽʪʠ-

ʪʽʚ) ʮʝʡ ʧʦʢʘʟʥʠʢ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 15 ʤ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 

6 ʤ. ɿʥʘʯʥʦ ʙʽʣʴʰ ʧʦʪʫʞʥʘ ʧʽʜʟʦʥʘ ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ: ʚʽʜ 10 ʜʦ 

120 ʤ, ʚ ʩʝʨʝʜʥʴʦʤʫ 38 ʤ. ʇʽʜʟʦʥʘ ʩʣʘʙʢʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʪʘʢʦʞ ʤʘʣʦʧʦʪʫʞʥʘ: 

ʚʽʜ 0 ʜʦ 25 ʤ, ʚ ʩʝʨʝʜʥʴʦʤʫ 9 ʤ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʧʽʜʟʦʥ ʭʘ-

ʨʘʢʪʝʨʥʽ ʜʣʷ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʚʝʨʩʪʚʘʭ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-

ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. 

ʇʝʨʚʠʥʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩ-

ʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʶ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ. ɺʤʽʩʪ 

ʢʚʘʨʮʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 35 ʜʦ 45 ʤʘʩ.%, ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 39 
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ʤʘʩ.%; ʤʘʛʥʝʪʠʪʫ ï ʚʽʜ 40 ʜʦ 55 ʤʘʩ.%, ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 47 ʤʘʩ.%; ʛʝʤʘ-

ʪʠʪʫ (ʟʘʣʽʟʥʦʾ ʩʣʶʜʢʠ) ï ʚʽʜ 0 ʜʦ 20 ʤʘʩ.%, ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 8 ʤʘʩ.%. 

ʋʪʚʦʨʝʥʽ ʟʘ ʨʘʭʫʥʦʢ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʟʘʣʽʟʦʨʫʜʥʽ ʨʠʙʝʢʽʪʦʚʽ ʤʝ-

ʪʘʩʦʤʘʪʠʪʠ ʥʘʩʣʽʜʫʶʪʴ ʾʭ ʧʝʨʚʠʥʥʫ ʤʽʥʝʨʘʣʦʛʽʯʥʫ ʪʘ ʭʽʤʽʯʥʫ ʦʜʥʦʨʽʜʥʽʩʪʴ. 

ʇʦʚʥʦʶ ʤʽʨʦʶ ʚʦʥʘ ʧʨʦʷʚʣʝʥʘ ʚ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʧʽʜʟʦʥ ʪʽʣ 

ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɸʣʝ ʚ ʨʦʟʨʽʟʘʭ ʮʠʭ ʪʽʣ ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ ʧʝʨʠʬʝʨʽʡ-

ʥʠʭ ʜʦ ʮʝʥʪʨʘʣʴʥʠʭ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʧʽʜʟʦʥ ʬʽʢʩʫʻʪʴʩʷ ʟʥʘʯʥʘ ʟʤʽʥʘ ʚʤʽʩʪʫ 

ʥʦʚʦʫʪʚʦʨʝʥʦʛʦ ʨʠʙʝʢʽʪʫ (ʚʽʜ 0 ʜʦ 70 ʤʘʩ.%) ʽ ʨʝʣʽʢʪʦʚʠʭ ʤʽʥʝʨʘʣʽʚ ï ʤʘʛʥʝ-

ʪʠʪʫ (ʚʽʜ 40-55 ʜʦ 15-20 ʤʘʩ.%), ʛʝʤʘʪʠʪʫ (ʟʘʣʽʟʥʦʾ ʩʣʶʜʢʠ) (ʚʽʜ 10 ʜʦ 0 

ʤʘʩ.%), ʢʚʘʨʮʫ (ʚʽʜ 40-45 ʜʦ ʤʝʥʰʝ 5 ʤʘʩ.%). 

 

 

5.1.2. ʊʽʣʘ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʟ ʜʽʣʷʥʦʢ 

ʚʘʨʽʘʪʠʚʥʦʛʦ ʧʝʨʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʚʤʽʩʥʠʭ ʧʦʨʽʜ 

 

ɼʣʷ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʭʘʨʘʢʪʝʨʥʽ ʧʨʦʷʚʠ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʭʽʤʽ-

ʯʥʦʛʦ ʪʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʚʠʭʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʦʙʫʤʦʚʣʝʥʽ 

ʷʢ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʘʫʪʠʛʝʥʥʦʾ ʟʦʥʘʣʴʥʦʩʪʽ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʪʘʢ ʽ ʘʢʪʠʚ-

ʥʠʤ ʧʨʦʷʚʦʤ ʜʠʟôʁ ʥʢʪʠʚʥʦʛʦ ʪʝʢʪʦʛʝʥʝʟʫ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʜʽʣʷʥʢʠ ʚʠʩʦ-

ʢʦʾ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʩʢʣʘʜʫ ʨʫʜ ï ʚ ʧʨʠʢʦʥʪʘʢʪʦʚʠʭ ʯʘʩʪʠʥʘʭ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚ-

ʱʽ ʨʦʜʦʚʠʱʘ ʪʘ ʚ ʜʽʣʷʥʢʘʭ ʢʨʫʧʥʦʛʣʠʙʦʚʠʭ ʙʨʝʢʯʽʡ. 

ɼʣʷ ʪʘʢʠʭ ʜʽʣʷʥʦʢ ʪʘʢʦʞ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʥʘʣʴʥʦʩʪʽ ʪʽʣ 

ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɻʝʦʣʦʛʽʯʥʝ ʢʘʨʪʫʚʘʥʥʷ ʾʭ (ʨʠʩ. 5.3, 5.4) ʟ ʦʩʦʙʣʠ-

ʚʦʶ ʯʽʪʢʽʩʪʶ ʧʦʢʘʟʘʣʦ ʟʘʣʝʞʥʽʩʪʴ ʘʢʪʠʚʥʦʩʪʽ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʧʨʦʷʚʽʚ, ʧʦʪʫ-

ʞʥʦʩʪʽ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʧʽʜʟʦʥ, ʩʢʣʘʜʫ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʚʽʜ ʩʢʣʘʜʫ 

ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. 

ʊʽʣʘ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʧʨʠʢʦʥʪʘʢʪʦʚʠʭ ʯʘʩʪʠʥ ʟʘʣʽʟʠ-

ʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʛʝʦʣʦʛʽʯʥʠʭ ʤʘʨʰʨʫʪʽʚ ʫ ʟʘʙʦʷʭ ʢʘʨô̒ ʨʫ 

ʙʫʣʠ ʚʠʷʚʣʝʥʥʽ 12 ʪʽʣ ʟ ʧʦʚʥʠʤ ʧʨʦʷʚʦʤ ʤʽʥʝʨʘʣʦʛʽʯʥʦʾ ʟʦʥʘʣʴʥʦʩʪʽ (ʟʦʥʠ 
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ʝʛʽʨʠʥʽʟʘʮʽʾ, ʨʠʙʝʢʽʪʠʟʘʮʽʾ, ʦʢʚʘʨʮʫʚʘʥʥʷ) ʪʘ ʩʘʤʦʩʪʽʡʥʽʭ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝ-

ʪʘʩʦʤʘʪʠʪʽʚ, ʷʢʽ ʟʘʡʤʘʶʪʴ ʩʽʯʥʝ ʘʙʦ ʧʦʭʠʣʦ-ʩʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʢʦʥʪʘʢʪʽʚ ʧô̫ ʪʦʛʦ ʪʘ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ʟ ʚʤʽʩʥʠʤʠ ʪʨʝʪʽʤ-

ʧô̫ ʪʠʤ, ʰʦʩʪʠʤ ʽ ʩʴʦʤʠʤ ʩʣʘʥʮʝʚʠʤʠ ʛʦʨʦʟʦʥʪʘʤʠ. 

ʈʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ, ʚʟʜʦʚʞ ʷʢʠʭ ʤʽʛʨʫʚʘʣʠ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʽ ʨʦʟʯʠʥʠ, 

ʧʝʨʝʪʠʥʘʣʠ ʚʝʨʩʪʚʠ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ï ʚʜ̔ ʟʘʣʽʟʥʦʩʣʶ-

ʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʯʝʨʝʟ ʤʘʛʥʝʪʠʪʦʚʽ ʪʘ ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ ʜʦ ʤʘʛʥʝʪʠʪ-

ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ (ʨʠʩ. 5.3). 

 

 

 

 

ʈʠʩ. 5.3. ʉʭʝʤʘ ʟʦʥʘʣʴʥʦʩʪʽ ʪʘ ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʽ ʪʽʣʘ ʨʠʙʝʢʽʪʦʚʠʭ 

ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʷʢʝ ʫʪʚʦʨʠʣʦʩʴ ʧʦ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʘʭ 

ʧô̫ ʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

1-6 ï ʧʝʨʚʠʥʥʽ ʟʘʣʽʟʠʩʪʽ ʧʦʨʦʜʠ ʧôʷʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ-

ʧôʷʪʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʦʨʠʟʦʥʪʽʚ: 1 ï ʢʚʘʨʮʠʪʠ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʽ; 2 

ï ʢʚʘʨʮʠʪʠ ʤʘʛʥʝʪʠʪʦʚʽ; 3 ï ʢʚʘʨʮʠʪʠ ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ; 4 ï ʢʚʘʨ-

ʮʠʪʠ ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʽ; 5 ï ʩʣʘʥʮʽ ʙʽʦʪʠʪ-ʢʚʘʨʮ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʽ; 6 



95 

 

ï ʩʣʘʥʮʽ ʢʚʘʨʮ-ʙʽʦʪʠʪʦʚʽ; 7-10 ï ʟʦʥʠ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʪʽʣʘ: 7 ï ʤʘʛʥʝʪʠʪ-

ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ; 8 ï ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ; 9 ï ʩʣʘ-

ʙʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ; 10 ï ʦʢʚʘʨʮʦʚʘʥʠʭ ʤʘʛʥʝʪʠ-

ʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ; 11 ï ʣʽʥʽʾ ʢʦʥʪʘʢʪʽʚ ʚʝʨʩʪʚ ʚʤʽʩʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʧʦʨʽʜ ʽ ʟʦʥ 

ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʪʽʣʘ; 12 ï ʣʽʥʽʷ ʢʦʥʪʘʢʪʫ ʟʘʣʽʟʠʩʪʦʛʦ ʪʘ ʩʣʘʥʮʝʚʦʛʦ ʛʦ-

ʨʠʟʦʥʪʽʚ; 13 ï ʨʦʟʨʠʚʥʝ ʧʦʨʫʰʝʥʥʷ. 

 

 

ʇʦʪʫʞʥʽʩʪʴ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʪʽʣʘ, ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩ. 5.3, ʩʫʪʪʻʚʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʟ ʥʘʙʣʠʞʝʥʥʷʤ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʜʦ ʧʝʨʠʬʝʨʽʾ ʧô̫ ʪʦʛʦ 

ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ. ɺ ʤʝʞʘʭ ʚʝʨʩʪʚʠ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨ-

ʮʠʪʽʚ ʡʦʛʦ ʥʦʨʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 130 ʤ. ʇʦʙʣʠʟʫ ʢʦʥʪʘʢʪʫ 

ʧô̫ ʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ-ʧô̫ ʪʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʦʨʠʟʦʥʪʽʚ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 5-7 ʤ. ʉʣʘʙʢʽ ʤʝʪʘʩʦʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʧʨʦʷʚʣʝʥʽ ʟʘʤʽʱʝʥʥʷʤ 

ʙʽʦʪʠʪʫ ʪʘ ʛʨʘʥʘʪʫ ʘʛʨʝʛʘʪʦʤ ʘʣʴʙʽʪʫ ʡ ʭʣʦʨʠʪʫ, ʘ ʪʘʢʦʞ ʢʫʤʽʥʛʪʦʥʽʪʫ ï ʤʘʛ-

ʥʝʟʽʦʨʠʙʝʢʽʪʦʤ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʧʨʠʢʦʥʪʘʢʪʦʚʠʭ ʘʣʴʤʘʥʜʠʥ-ʙʽʦʪʠʪ-ʢʚʘʨʮ-

ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ ʩʣʘʥʮʷʭ. 

ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʚ ʧʽʜʨʦʟʜʽʣʽ 5.1 ʧʽʜʟʦʥʠ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠ-

ʪʽʚ ʧʨʦʷʚʣʝʥʽ ʪʫʪ ʧʦʚʥʦʶ ʤʽʨʦʶ ʣʠʰʝ ʚ ʤʝʞʘʭ ʯʘʩʪʠʥʠ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʪʽʣʘ, 

ʷʢʘ ʫʪʚʦʨʠʣʘʩʴ ʟʘ ʨʘʭʫʥʦʢ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʽ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨ-

ʮʠʪʽʚ. ɿ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʢʦʥʪʘʢʪʫ ʟʽ ʩʣʘʥʮʝʚʠʤ ʛʦʨʠʟʦʥʪʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

çʨʦʟʤʠʚʘʥʥʷè ʢʦʥʪʘʢʪʽʚ ʧʽʜʟʦʥ ʜʦ ʧʦʚʥʦʛʦ ʾʭ ʟʥʠʢʥʝʥʥʷ.  

ʇʦʪʫʞʥʽʩʪʴ ʧʽʜʟʦʥ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫ-

ʻʪʴʩʷ ʟ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʢʦʥʪʘʢʪʫ ʛʦʨʠʟʦʥʪʽʚ: ʜʣʷ ʧʽʜʟʦʥ ʤʘʛʥʝʪʠʪ-

ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ (ʨʠʙʝʢʽʪʠʪʽʚ) ʮʝʡ ʧʦʢʘʟʥʠʢ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 15 ʜʦ 

5 ʤ; ʜʣʷ ʧʽʜʟʦʥ ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ï ʚʽʜ 50 ʜʦ 120 ʤ; ʜʣʷ ʧʽʜʟʦʥ 

ʩʣʘʙʢʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ï ʚʽʜ 2 ʜʦ 20 ʤ. 

ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪɹ-

ʩʷ ʟʤʝʥʰʝʥʥʷʤ ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʤʽʩʪʫ ʤʘʛʥʝʪʠʪʫ (ʚʽʜ 55 ʜʦ 5 ʤʘʩ.%) 
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ʪʘ ʟʘʣʽʟʥʦʾ ʩʣʶʜʢʠ (ʚʽʜ 10 ʜʦ 0 ʤʘʩ.%) ʽ ʟʨʦʩʪʘʥʥʷʤ ʚʤʽʩʪʫ ʢʫʤʽʥʛʪʦʥʽʪʫ (ʚʽʜ 0 

ʜʦ 30 ʤʘʩ.%). ɺʤʽʩʪ ʢʚʘʨʮʫ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʡ (35-45 ʤʘʩ.%). 

ɿʘʣʽʟʦʨʫʜʥʽ ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʧʝʚʥʦʶ ʤʽʨʦʶ ʥʘʩʣʽʜʫʶʪʴ ʩʢʣʘʜ 

ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ: ʟʤʝʥʰʝʥʥʷʤ ʧʦ ʥʘʧʨʷʤʢʫ ʜʦ ʢʦʥʪʘʢʪʫ 

ʛʦʨʠʟʦʥʪʽʚ ʚʤʽʩʪʫ ʤʘʛʥʝʪʠʪʫ, ʝʚʦʣʶʮʽʻʶ ʩʢʣʘʜʫ ʘʤʬʽʙʦʣʫ ʚʽʜ ʩʪʝʭʽʦʤʝʪʨʠʯ-

ʥʦʛʦ ʨʠʙʝʢʽʪʫ ʜʦ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ. 

 

 

 

ʈʠʩ. 5.4. ʉʭʝʤʘ ʚʘʨʽʘʪʠʚʥʦʩʪ̔ ʧʦʪʫʞʥʦʩʪʽ ʪʽʣʘ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦ-

ʤʘʪʠʪʽʚ, ʷʢʝ ʫʪʚʦʨʠʣʦʩʴ ʧʦ ʢʨʫʧʥʦʫʣʘʤʢʦʚʽʡ ʙʨʝʢʯʽʾ ʨʽʟʥʠʭ ʟʘ ʩʢʣʘʜʦʤ ʟʘʣʽ-

ʟʠʩʪʠʭ ʧʦʨʜ̔. 

1-4 ï ʧʝʨʚʠʥʥʽ ʟʘʣʽʟʠʩʪʽ ʧʦʨʦʜʠ: 1 ï ʢʚʘʨʮʠʪʠ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-

ʤʘʛʥʝʪʠʪʦʚʽ; 2 ï ʢʚʘʨʮʠʪʠ ʤʘʛʥʝʪʠʪʦʚʽ; 3 ï ʢʚʘʨʮʠʪʠ ʢʫʤʽʥʛʪʦʥʽʪ-

ʤʘʛʥʝʪʠʪʦʚʽ; 4 ï ʩʣʘʥʮʽ ʙʽʦʪʠʪ-ʢʚʘʨʮ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʽ; 5-7 ï ʟʦʥʠ ʤʝʪʘʩʦ-

ʤʘʪʠʯʥʦʛʦ ʪʽʣʘ: 5 ï ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ; 6 ï ʨʠʙʝʢʽʪ-

ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ; 7 ï ʩʣʘʙʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠ-
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ʪʽʚ; 8 ï ʦʢʚʘʨʮʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ; 9 ï ʣʽʥʽʾ ʢʦʥʪʘʢʪʽʚ ʪʽʣ ʨʽʟ-

ʥʠʭ ʟʘ ʩʢʣʘʜʦʤ ʟʘʣʽʟʠʩʪʠʭ ʧʦʨʽʜ; 10 ï ʨʦʟʨʠʚʥʝ ʧʦʨʫʰʝʥʥʷ. 

 

 

ʊʽʣʘ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʟ ʜʽʣʷʥʦʢ ʧʨʦʷʚʫ ʢʨʫʧʥʦʫʣʘʤʢʦʚʠʭ 

ʙʨʝʢʯʽʡ. ɿʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ, ʧʦʪʫʞʥʦʩʪʽ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ 

ʧʽʜʟʦʥ ʚʽʜ ʩʢʣʘʜʫ ʚʠʭʽʜʥʠʭ ʧʦʨʽʜ ʯʽʪʢʦ ʧʨʦʷʚʣʝʥʘ ʪʘʢʦʞ ʫ ʢʨʫʧʥʦʫʣʘʤʢʦʚʠʭ 

ʙʨʝʢʯʽʷʭ, ʷʢʽ ʙʫʣʠ ʢʘʥʘʣʘʤʠ ʬʽʣʴʪʨʘʮʽʾ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʨʦʟʯʠʥʽʚ. ʅʘ ʨʠʩ. 

5.4 ʥʘʚʝʜʝʥʝ ʩʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʘʢʦʛʦ ʪʽʣʘ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. 

ʇʦʪʫʞʥʽʩʪʴ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʧʽʜʟʦʥ ʪʫʪ ʥʝʟʥʘʯʥʘ, ʚʠʤʽʨʶʻʪʴʩʷ ʜʝʩʷʪʢʘ-

ʤʠ ʩʘʥʪʠʤʝʪʨʽʚ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʬʽʢʩʫʻʪʴʩʷ ʜʣʷ ʫʣʘ-

ʤʢʽʚ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʧʨʦʤʽʞʥʝ ï ʜʣʷ ʫʣʘʤʢʽʚ ʤʘʛʥʝ-

ʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʤʽʥʽʤʘʣʴʥʝ ï ʜʣʷ ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. 

ʋʣʘʤʢʠ ʩʣʘʥʮʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʟʥʘʚʘʣʠ ʨʠʙʝʢʽʪʠʟʘʮʽʾ. 

ʏʝʨʛʫʚʘʥʥʷ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʧʽʜʟʦʥ ʫ ʤʝʞʘʭ ʫʣʘʤʢʽʚ ʨʽʟʥʦʛʦ ʧʝʨʚʠʥʥʦ-

ʛʦ ʩʢʣʘʜʫ ʚʽʜʧʦʚʽʜʘʻ ʦʩʦʙʣʠʚʦʩʪʷʤ ʙʫʜʦʚʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʭ ʚʠʱʝ ʤʝʪʘʩʦ-

ʤʘʪʠʯʥʠʭ ʪʽʣ ʧʨʠʢʦʥʪʘʢʪʦʚʠʭ ʯʘʩʪʠʥ ʟʘʣʽʟʠʩʪʠʭ ʽ ʩʣʘʥʮʝʚʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʄʽ-

ʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʧʽʜʟʦʥ ʪʘʢʦʞ ʘʥʘʣʦʛʽʯʥʠʡ. 

 

 

 

5.2. ɺʘʨʽʘʪʠʚʥʽʩʪʴ ʩʢʣʘʜʫ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ 

 

 

ɺʠʢʣʘʜʝʥʽ ʚʠʱʝ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʪʽʣʘ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʬʦʨ-

ʤʫʚʘʣʠʩʴ ʧʦ ʨʽʟʥʠʭ ʟʘ ʩʪʨʫʢʪʫʨʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʽ ʫʤʦʚʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨ-

ʚʠʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣʘʭ: ʚʝʨʩʪʚʘʭ ʦʜʥʦʨʽʜʥʠʭ ʟʘ ʩʢʣʘʜʦʤ ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʽʚ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ ʪʘ ʚʘʨʽʘʪʠʚʥʠʭ ʟʘ ʩʢʣʘʜʦʤ 

ʜʽʣʷʥʢʘʭ ʾʾ ʧʨʠʢʦʥʪʘʢʪʦʚʠʭ ʯʘʩʪʠʥ, ʢʨʫʧʥʦʫʣʘʤʢʦʚʠʭ ʙʨʝʢʯʽʡ. ɻʝʦʣʦʛʽʯʥʽ 
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ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʜʽʣʷʥʦʢ ʨʦ-

ʟʚʠʪʢʫ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʚʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦʶ 

ʙʫʜʦʚʦʶ ʪʘ ʩʢʣʘʜʦʤ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʧʽʜʟʦʥ. 

ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʘʚʪʦʨ ʜʦʩʣʽʜʠʚ ʟʨʘʟʢʠ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠ-

ʪʽʚ ʽ ʨʠʙʝʢʽʪʠʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʧʨʦʷʚʫ ʨʠʙʝʢʽʪʠʟʘʮʽʾ, ʥʝ-

ʟʚʘʞʘʶʯʠ ʥʘ ʾʭ ʣʦʢʘʣʽʟʘʮʽʶ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ. 

 

 

5.2.1. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ 

 

ʂʽʣʴʢʽʩʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʥʝʨʘʣʽʚ ʫ ʩʢʣʘʜʽ ʥʝʟʤʽʥʝʥʠʭ ʽ ʨʽʟʥʦʶ ʤʽʨʦʶ 

ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʚʠʟʥʘ-

ʯʘʣʠʩʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʽʜʨʘʭʫʥʢʽʚ ʫ 227 ʧʨʦʟʦʨʠʭ ʽ 227 ʧʦʣʽʨʦʚʘʥʠʭ ʰʣʽ-

ʬʘʭ. ʇ̔ ʜʨʘʭʫʥʢʠ ʚʠʢʦʥʫʚʘʣʠʩʴ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʾʭ ʨʝʟʫʣʴʪʘʪʠ, 

ʦʜʝʨʞʘʥʽ ʚ ʦʙôʻʤʥʠʭ ʚʽʜʩʦʪʢʘʭ, ʙʫʣʠ ʧʝʨʝʨʘʭʦʚʘʥʽ ʥʘ ʤʘʩʦʚʽ ʚʽʜʩʦʪʢʠ ʟ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ ʧʨʦ ʛʫʩʪʠʥʫ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦ-

ʤʘʪʠʪʽʚ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʪʘ ʛʫʩʪʠʥʫ ʤʽʥʝʨʘʣʽʚ ʟ ʜʨʫʛʦʛʦ. ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʨʘʭʫʥʢʽʚ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 5.1. 

ɿ ʜʘʥʥʠʭ ʪʘʙʣ. 5.1 ʚʠʧʣʠʚʘʻ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʤʘʛʥʝʪʠʪʫ ʯʝʨʝʟ ʡʦʛʦ ʯʘʩʪʢʦ-

ʚʝ ʟʘʤʽʱʝʥʥʷ ʨʠʙʝʢʽʪʦʤ ʟʘʢʦʥʦʤʽʨʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦ-

ʚʠʭ ʢʚʘʨʮʠʪʽʚ ʜʦ ʨʠʙʝʢʽʪʠʪʽʚ ʤʘʡʞʝ ʥʘ 10 ʤʘʩ.% (ʨʠʩ. 5.5ʘ). 

ʑʝ ʙʽʣʴʰ ʟʥʘʯʥʠʤ  ̒ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʢʚʘʨʮʫ ï ʚʽʜ 43,33 ʜʦ 3,16 ʤʘʩ.% 

(ʨʠʩ. 5.5ʙ). ʎʝ ʧʦʚô̫ ʟʘʥʝ ʽʟ ʟʘʤʽʱʝʥʥʷʤ ʢʚʘʨʮʫ ʪʘ ʤʝʥʰʦʶ ʤʽʨʦʶ ʤʘʛʥʝʪʠʪʫ 

ʨʠʙʝʢʽʪʦʤ. ɺʽʜʙʫʚʘʣʦʩʴ ʪʘʢʦʞ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʝ ʟʘʤʽʱʝʥʥʷ ʨʠʙʝʢʽʪʦʤ ʤʝʪʘ-

ʤʦʨʬʦʛʝʥʦʛʦ çʝʤʫʣʴʩʽʡʥʦʛʦè ʛʝʤʘʪʠʪʫ ʥʝʨʫʜʥʠʭ ʧʨʦʰʘʨʢʽʚ ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʽʚ (ʨʠʩ. 5.5ʚ). ʇʨʠʩʫʪʥʽʡ ʫ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚ ʨʠʙʝʢʽʪʠʪʘʭ ʪʘ ʨʠʙʝ-

ʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʘʭ ʛʝʤʘʪʠʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʡʦʛʦ ʜʨʫʛʦʶ ʛʝʥʝʨʘʮʽʻʶ 

ï ʢʨʫʧʥʦʢʨʠʩʪʘʣʽʯʥʦʶ ʟʘʣʽʟʥʦʶ ʩʣʶʜʢʦʶ (ʩʧʝʢʫʣʷʨʠʪʦʤ) ʫ ʝʧʽʤʝʪʘʩʦʤʘʪʠʯ-

ʥʠʭ ʩʽʯʥʠʭ ʛʝʤʘʪʠʪ-ʢʚʘʨʮʦʚʠʭ ʧʨʦʞʠʣʢʘʭ. 
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ʊʘʙʣʠʮʷ 5.1. 

ɺʤʽʩʪ ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʽ ʜʨʫʛʦʨʷʜʥʠʭ ʤʽʥʝʨʘʣʽʚ (ʤʘʩ.%) ʫ ʩʢʣʘʜʽ 

ʥʝʟʤʽʥʝʥʠʭ ʽ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ 

(ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʟʦʥʘʣʴʥʽʩʪʶ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ) 

ʄʽʥʝʨʘʣʠ 
ʄʽʥʝʨʘʣʴʥʽ ʨʽʟʥʦʚʠʜʠ ʨʫʜ 

1 2 3 4 

ʤʘʛʥʝʪʠʪ 41,50 40,04 35,01 32,11 

ʢʚʘʨʮ 43,33 39,01 28,26 3,16 

ʛʝʤʘʪʠʪ (ʟʘʣʽʟʥʘ ʩʣʶʜʢʘ) 3,89 3,04 1,81 0,78 

ʢʫʤʽʥʛʪʦʥʽʪ 8,97 8,22 3,61 0,06 

ʙ̔ ʦʪʠʪ 0,19 0,11 0,07 0,00 

ʨʠʙʝʢʽʪ, ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪ 0,00 7,46 29,19 61,78 

ʝʛʽʨʠʥ 0,00 0,04 0,15 0,42 

ʪʝʪʨʘʬʝʨʠʙʽʦʪʠʪ 0,01 0,02 0,06 0,10 

ʩʝʣʘʜʦʥʽʪ 0,03 0,04 0,04 0,06 

Fe-ʪʘʣʴʢ (ʤʽʥʝʩʦʪʘʾʪ) 0,02 0,03 0,02 0,00 

ʢʘʨʙʦʥʘʪʠ (ʢʘʣʴʮʠʪ, ʜʦʣʦʤʪ̔) 0,95 1,07 1,10 0,83 

ʩʫʣʴʬʽʜʠ (ʧʽʨʠʪ, ʧʽʨʦʪʠʥ) 0,18 0,20 0,22 0,25 

ʘʧʘʪʠʪ 0,06 0,07 0,09 0,13 

ʽʥh̔  ʤʽʥʝʨʘʣʠ 0,87 0,65 0,37 0,32 

ɿʘʛʘʣʦʤ 100,00 100,00 100,00 100,00 

ʂʽʣʴʢʽʩʪʴ ʚʠʟʥʘʯʝʥʴ 65 51 69 42 

 

ʄʽʥʝʨʘʣʴʥʽ ʨʽʟʥʦʚʠʜʠ ʨʫʜ: 1 ï ʥʝʟʤʽʥʝʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 2 ï ʨʠ-

ʙʝʢʽʪ-ʚʤʽʩʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 3 ï ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 4 ï 

ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ (ʨʠʙʝʢʽʪʠʪʠ). 

 

 

ʂʫʤʽʥʛʪʦʥʽʪ, ʘ ʪʘʢʦʞ ʥʝʟʥʘʯʥʦʶ ʤʽʨʦʶ ʙʽʦʪʠʪ ʫ ʷʢʦʩʪʽ ʨʫʜʦʫʪʚʦʨʶʚʘ-

ʣʴʥʠʭ ʤʽʥʝʨʘʣʽʚ ʧʨʠʩʫʪʥʽ ʚ ʧʝʨʚʠʥʥʠʭ ʩʠʣʽʢʘʪ-ʚʤʽʩʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠ-

ʪʘʭ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ ʨʦʜʦʚʠʱʘ (ʨʠʩ. 5.5ʛ). ɺ ʟʚôʷʟʢʫ ʟ 

ʨʠʙʝʢʽʪʠʟʘʮʽʻʶ ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ, ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ, ʙʽʦʪʠʪ-

ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʚʽʜʙʫʚʘʣʘʩʴ ʧʩʝʚʜʦʤʦʨʬʽʟʘʮʽʷ ʢʫʤʽʥʛʪʦ-

ʥʽʪʫ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʦʤ ʪʘ ʧʦʚʥʝ ʟʘʤʽʱʝʥʥʷ ʙʽʦʪʠʪʫ ʪʦʥʢʦʢʨʠʩʪʘʣʽʯʥʠʤ ʤʘʛ-

ʥʝʟʽʨʠʙʝʢʽʪʦʤ ʟ ʥʝʟʥʘʯʥʦʶ ʜʦʤʽʰʢʦʶ ʘʣʴʙʽʪʫ. 

ʂ̔ ʣʴʢʽʩʪʴ ʥʦʚʦʫʪʚʦʨʝʥʦʛʦ ʨʠʙʝʢʽʪʫ ʟ ʥʘʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʝʪʘ-

ʩʦʤʘʪʦʟʫ ʟʥʘʯʥʦ ʟʨʦʩʪʘʣʘ (ʪʘʙʣ. 5.1, ʨʠʩ. 5.5) ʯʝʨʝʟ ʟʘʤʽʱʝʥʥʷ ʥʠʤ ʚʩʽʭ ʨʫʜʦ-

ʫʪʚʦʨʶʚʘʣʴʥʠʭ ʽ ʜʨʫʛʦʨʷʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. 
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ʗʢ ʟʘʟʥʘʯʘʣʦʩʴ ʚʠʱʝ, ʢʽʥʮʝʚʠʡ ʧʨʦʜʫʢʪ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ï ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʽ 

ʤʝʪʘʩʦʤʘʪʠʪʠ ï ʩʢʣʘʜʝʥʽ ʧʨʘʢʪʠʯʥʦ ʜʚʦʤʘ ʤʽʥʝʨʘʣʘʤʠ: ʥʦʚʦʫʪʚʦʨʝʥʠʤ ʨʠʙʝ-

ʢʽʪʦʤ ʽ ʨʝʣʽʢʪʦʚʠʤ ʤʘʛʥʝʪʠʪʦʤ. 

 

     

ʘ       ʙ 

 

     

ʚ       ʛ 

 

ʈʠʩ. 5.5. ʆʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʨʝʣʽʢʪʦʚʠʭ ʨʫʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʤʽ-

ʥʝʨʘʣʽʚ ʟ ʥʘʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠ-

ʪʽʚ. 

ʄʽʥʝʨʘʣʴʥʽ ʨʽʟʥʦʚʠʜʠ ʨʫʜ: 1 ï ʥʝʟʤʽʥʝʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 2 ï ʨʠ-

ʙʝʢʽʪ-ʚʤʽʩʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 3 ï ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 4 ï 

ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ (ʨʠʙʝʢʽʪʠʪʠ). 
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ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 5.1 ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʫʪʪʻʚʝ ʩʧʨʦʱʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʩʢʣʘʜʫ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʧʝʨʝʜʦʚʠʭ ʜʦ ʪʠʣʦʚʠʭ ʧʽʜʟʦʥ. ʗʢʱʦ ʚ 

ʩʢʣʘʜʽ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʧʨʠʩʫʪʥʽ ʯʦʪʠʨʠ ʨʫʜʦʫʪʚʦʨʶʚʘʣʴ-

ʥʠʭ ʤʽʥʝʨʘʣʠ (ʢʚʘʨʮ, ʤʘʛʥʝʪʠʪ, ʢʫʤʽʥʛʪʦʥʽʪ, ʛʝʤʘʪʠʪ), ʪʦ ʚ ʩʢʣʘʜʽ ʨʠʙʝʢʽʪʠʪʽʚ 

ʣʠʰʝ ʜʚʘ ʨʝʣʽʢʪʦʚʠʭ (ʢʚʘʨʮ, ʤʘʛʥʝʪʠʪ) ʽ ʦʜʠʥ ʥʦʚʦʫʪʚʦʨʝʥʠʡ ï (ʨʠʙʝʢʽʪ). 

ɿʤʝʥʰʫʻʪʴʩʷ ʪʘʢʦʞ ʚʤʽʩʪ ʜʨʫʛʦʨʷʜʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʢʘʨʙʦʥʘ-

ʪʽʚ. ʉʠʜʝʨʠʪ, ʩʠʜʝʨʦʧʣʝʟʠʪ ʪʘ ʽʥʰʽ ʟʘʣʽʟʦ-ʚʤʽʩʥʽ ʢʘʨʙʦʥʘʪʠ, ʷʢʽ ʙʫʣʠ ʧʨʠʩʫʪʥʽ 

ʚ ʩʢʣʘʜʽ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʙʫʣʠ ʧʦʚʥʽʩʪʶ ʟʘʤʽʱʝʥʽ ʚ ʧʨʦ-

ʮʝʩʽ ʤʝʪʘʩʦʤʘʪʦʟʫ. ɺ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʢʘʨʙʦʥʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʝʟ-

ʟʘʣʽʟʠʩʪʠʤʠ ʚʠʜʘʤʠ (ʢʘʣʴʮʠʪ, ʜʦʣʦʤʽʪ), ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʩʽʯʥʽ ʧʨʦʞʠʣʢʠ, ʱʦ 

ʬʦʨʤʫʚʘʣʠʩʴ ʥʘ ʨʝʛʨʝʩʠʚʥʽʡ ʩʪʘʜʽʾ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɼʨʫʛʦʨʷʜʥʽ ʥʦʚʦʫʪʚʦʨʝʥʽ ʤʽʥʝʨʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʝʛʽʨʠʥʦʤ, ʦʢʨʝʤʽ ʢʨʠʩ-

ʪʘʣʠ ʷʢʦʛʦ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʘ 

ʪʘʢʦʞ ʪʝʪʨʘʬʝʨʠʙʽʦʪʠʪʦʤ, ʩʝʣʘʜʦʥʽʪʦʤ, ʤʽʥʝʩʦʪʘʾʪʦʤ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʚ ʩʽʯʥʠʭ 

ʧʨʦʞʠʣʢʘʭ ʢʚʘʨʮʫ. ɺ ʮʠʭ ʞʝ ʧʨʦʞʠʣʢʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʢʨʝʤʽ ʢʨʠʩʪʘʣʠ ʪʘ 

ʘʛʨʝʛʘʪʠ ʩʫʣʴʬʽʜʽʚ (ʧʽʨʠʪʫ, ʧʽʨʦʪʠʥʫ) ʡ ʘʧʘʪʠʪʫ. ʅʘʷʚʥʽʩʪʴ ʦʩʪʘʥʥʽʭ, ʷʢʽ ʻ 

ʰʢʽʜʣʠʚʠʤʠ ʜʦʤʽʰʢʘʤʠ ʚ ʩʢʣʘʜʽ ʟʘʣʽʟʥʠʭ ʨʫʜ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʥʘʯʥʝ ʧʨʠʥʝ-

ʩʝʥʥʷ ʩʽʨʢʠ ʪʘ ʬʦʩʬʦʨʫ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʤʠ ʨʦʟʯʠʥʘʤʠ. 

 

 

5.2.2. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʬʘʟʦʚʽ ʘʥʘʣʽʟʠ ʟʘʣʽʟʘ ʪʘ ʧʦʚʥʽ ʭʽʤʽʯʥʽ ʩʠʣʽʢʘʪʥʽ ʘʥʘʣʽʟʠ ʤʘʪʝʨʽʘʣʫ 

47 ʥʘʡʙʽʣʴʰ ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʭ ʧʨʦʙ ʥʝʟʤʽʥʝʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʽ ʨʽʟ-

ʥʦʶ ʤʽʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʾʭ ʨʽʟʥʦʚʠʜʽʚ. 

ʗʢʽʩʪʴ ʟʘʣʽʟʦʨʫʜʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘ ʛʽʨʥʠʯʦʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʢʦʤʙʽʥʘʪʘʭ ʚʠ-

ʟʥʘʯʘʶʪʴ ʟʘ ʜʚʦʤʘ ʛʦʣʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ï ʟʘʛʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʟʘʣʽʟʘ ʚ ʨʫʜʽ 

(Feʟʘʛ.) ʽ ʚʤʽʩʪʦʤ ʟʘʣʽʟʘ ʚ ʩʢʣʘʜʽ ʤʘʛʥʝʪʠʪʫ (Feʤʘʛʥ.). ɼʣʷ ʙʽʣʴʰ ʧʦʚʥʦʾ ʭʘʨʘʢʪʝ-
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ʨʠʩʪʠʢʠ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʟʘʣʽʟʘ ʤʽʞ ʛʦʣʦʚʥʠʤʠ ʽ ʜʨʫʛʦʨʷʜʥʠʤʠ ʤʽʥʝʨʘʣʘʤʠ ʙʫ-

ʣʠ ʚʠʢʦʥʘʥʽ ʧʦʚʥʽ ʬʘʟʦʚʽ ʘʥʘʣʽʟʠ, ʧʦʢʘʟʥʠʢʠ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʤʽʩʪ ʟʘʣʽ-

ʟʘ ʫ ʩʢʣʘʜʽ ʤʘʛʥʝʪʠʪʫ, ʛʝʤʘʪʠʪʫ ʪʘ ʛʽʜʨʦʢʩʠʜʽʚ ʟʘʣʽʟʘ, ʢʘʨʙʦʥʘʪʽʚ, ʩʠʣʽʢʘʪʽʚ, 

ʩʫʣʴʬʽʜʽʚ. ʉʝʨʝʜʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 5.2. 

ʊʘʙʣʠʮʷ 5.2. 

ɺʤʽʩʪ ʛʦʣʦʚʥʠʭ ʽ ʜʨʫʛʦʨʷʜʥʠʭ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʤʘʩ.%) 

ʫ ʩʢʣʘʜʽ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʾʭ ʨʠʙʝʢʽʪʠʟʘʮʽʾ 

ʄʽʥʝʨʘʣʴʥʽ 

ʨʽʟʥʦʚʠʜʠ ʨʫʜ 

ʂʽʣʴʢʽʩʪʴ 

ʚʠʟʥʘʯʝʥʴ 

ɺʤʽʩʪ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʤʘʩ.% 

Feʟʘʛ. Feʤʘʛʥ. Feʛʝʤ.+ʛʽʜʨ. Feʢʘʨʙ. Feʩʠʣ. Feʩʫʣʴʬ. 

ʢʚʘʨʮʠʪʠ ʤʘʛʥʝʪʠʪʦʚʽ 

ʥʝʟʤʽʥʝʥʽ 
13 39,11 34,85 3,34 0,22 0,58 0,12 

ʢʚʘʨʮʠʪʠ ʤʘʛʥʝʪʠʪʦʚʽ 

ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ 
11 39,47 32,20 2,68 0,17 4,27 0,15 

ʢʚʘʨʮʠʪʠ 

ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ 
12 39,70 30,07 0,83 0,14 8,50 0,16 

ʤʝʪʘʩʦʤʘʪʠʪʠ 

ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʽ 

(ʨʠʙʝʢʽʪʠʪʠ) 

11 40,24 27,65 0,24 0,09 12,08 0,18 

 

 

ɸʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘʨʦʩʪʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʤʝʪʘʩʦʤʘʪʠʯʥʦʶ ʫʩʘʜʢʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ 

ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʯʝʨʝʟ ʯʘʩʪʢʦʚʝ ʚʠʥʝʩʝʥʥʷ ʢʨʝʤʥʝʟʝʤʫ ʚʽʜʧʨʘʮʴʦʚʘ-

ʥʠʤʠ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʤʠ ʨʦʟʯʠʥʘʤʠ. ɺʠʱʝ ʟʘʟʥʘʯʘʣʦʩʴ, ʱʦ ʧʝʨʝʚʽʜʢʣʘʜʝʥ-

ʥʷ ʢʨʝʤʥʝʟʝʤʫ ʩʧʨʠʯʠʥʠʣʦ ʬʦʨʤʫʚʘʥʥʷ ʦʨʝʦʣʴʥʠʭ ʟʦʥ ʦʢʚʘʨʮʫʚʘʥʥʷ. ʈʦʙʦʪʠ 

ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ ʩʚʽʜʯʘʪʴ, ʱʦ ʫʩʘʜʢʘ ʭʘʨʘʢʪʝʨʥʘ ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʚʩʽʭ ʤʝ-

ʪʘʩʦʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʥʝʨʘʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ [53, 

75-77, 87, 89, 90]. ʅʘʩʣʽʜʢʦʤ ʫʩʘʜʢʠ ʙʫʣʦ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʟʘʣʽ-

ʟʘ ʚ ʩʢʣʘʜʽ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʚʠʥʥʠʤʠ ʤʘʛʥʝʪʠʪʦ-

ʚʠʤʠ ʢʚʘʨʮʠʪʘʤʠ ï ʟ 39,11 ʜʦ 40,24 ʤʘʩ.% (ʪʘʙʣ. 5.2, ʨʠʩ. 5.6). 

ɺʤʽʩʪ ʟʘʣʽʟʘ ʚ ʩʢʣʘʜʽ ʤʘʛʥʝʪʠʪʫ ʚ ʮʴʦʤʫ ʞ ʥʘʧʨʷʤʢʫ ʟʘʢʦʥʦʤʽʨʥʦ ʟʤʝ-

ʥʰʫʻʪʴʩʷ (ʨʠʩ. 5.7) ʯʝʨʝʟ ʡʦʛʦ ʯʘʩʪʢʦʚʝ ʟʘʤʽʱʝʥʥʷ ʨʠʙʝʢʽʪʦʤ. ʅʘ ʧʦʯʘʪʢʦʚʽʡ 

ʩʪʘʜʽʾ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʟʤʽʥ ʟʘʤʽʱʝʥʥʷ ʤʘʛʥʝʪʠʪʫ ʨʠʙʝʢʽʪʦʤ ʩʧʨʠʯʠʥʷʣʦ ʥʝ-
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ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʤʽʩʪʫ Feʤʘʛʥ. ʟ 34,85 ʜʦ 32,20 ʤʘʩ.%. ɿ ʥʘʨʦʩ-

ʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʫ ʟʤʝʥʰʫʚʘʣʦʩʴ ʚ ʩʝ-

ʨʝʜʥʴʦʤʫ ʜʦ 27,65 ʤʘʩ.% ʫ ʩʢʣʘʜʽ ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ (ʨʠ-

ʙʝʢʽʪʠʪʽʚ). 

 

 
 

ʈʠʩ. 5.6. ʍʘʨʘʢʪʝʨ ʟʤʽʥʠ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʤʽʩʪʫ ʦʢʩʠʜʫ ʥʘʪʨʽʶ. 

ʄʽʥʝʨʘʣʴʥʽ ʨʽʟʥʦʚʠʜʠ ʨʫʜ: 1 ï ʥʝʟʤʽʥʝʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 2 ï ʨʠ-

ʙʝʢʽʪ-ʚʤʽʩʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 3 ï ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 4 ï 

ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ (ʨʠʙʝʢʽʪʠʪʠ). 

 

 

ɻʝʤʘʪʠʪ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʘʭ ʜʨʽʙʥʦ-

ʣʫʩʢʫʚʘʪʦʶ ʟʘʣʽʟʥʦʶ ʩʣʶʜʢʦʶ ʚ ʩʢʣʘʜʽ ʥʝʨʫʜʥʠʭ ʧʨʦʰʘʨʢʽʚ, ʚ ʧʨʦʮʝʩʽ ʨʠʙʝ-

ʢʽʪʠʟʘʮʽʾ ʟʘʤʽʱʫʚʘʚʩʷ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ. ɿʘ ʜʘʥʠʤʠ ɺ.ɼ.ɭʚʪʻʭʦʚʘ [53], 

ʦʜʝʨʞʘʥʠʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʮʝ 

ʧʦʷʩʥʝʥʦ ʙʽʣʴʰʦʶ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʶ ʦʧʪʠʤʘʣʴʥʽʩʪʶ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʟʘʤʽ-

ʱʝʥʥʷ ʛʝʤʘʪʠʪʫ ʨʠʙʝʢʽʪʦʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʘʤʽʱʝʥʥʷʤ ʤʘʛʥʝʪʠʪʫ. ʋ ʟʚôʷʟʢʫ ʟ 

ʮʠʤ ʚʤʽʩʪ ʟʘʣʽʟʘ, ʷʢʝ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʛʝʤʘʪʠʪʫ (Feʛʝʤ.), ʟʤʝʥʰʫʚʘʣʦʩʴ ʙʽʣʴʰ 
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ʥ̔ʪʝʥʩʠʚʥʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʚʤʽʩʪʫ Feʤʘʛʥ. ï ʟ 3,34 ʜʦ 0,24 ʤʘʩ.%, 

ʪʦʙʪʦ ʤʘʡʞʝ ʚ 14 ʨʘʟʽʚ (ʪʘʙʣ. 5.2). 

 
 

ʈʠʩ. 5.7. ʍʘʨʘʢʪʝʨ ʟʤʽʥʠ ʚʤʽʩʪʫ ʟʘʣʽʟʘ, ʷʢʝ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʤʘʛʥʝ-

ʪʠʪʫ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʦʢʩʠʜʫ ʥʘʪʨʽʶ. 

ʄʽʥʝʨʘʣʴʥʽ ʨʽʟʥʦʚʠʜʠ ʨʫʜ: 1 ï ʥʝʟʤʽʥʝʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 2 ï ʨʠ-

ʙʝʢʽʪ-ʚʤʽʩʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 3 ï ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 4 ï 

ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ (ʨʠʙʝʢʽʪʠʪʠ). 

 

Feʢʘʨʙ., ʷʢʝ ʚ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʘʭ ʚʭʦʜʠʣʦ ʜʦ ʩʢʣʘʜʫ ʟʘ-

ʣʽʟʦ-ʚʤʽʩʥʠʭ ʢʘʨʙʦʥʘʪʽʚ ï ʩʠʜʝʨʠʪʫ ʘʙʦ ʩʠʜʝʨʦʧʣʝʟʠʪʫ, ʧʽʩʪʦʤʝʟʠʪʫ,ï ʚ ʭʦʜʽ 

ʤʝʪʘʩʦʤʘʪʦʟʫ ʧʝʨʝʭʦʜʠʣʦ ʜʦ ʩʢʣʘʜʫ ʨʠʙʝʢʽʪʫ. ɿʘ ʜʘʥʠʤʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʩʧʦ-

ʩʪʝʨʝʞʝʥʴ, ʢʽʣʴʢʽʩʪʴ ʢʘʨʙʦʥʘʪʽʚ ʫ ʩʢʣʘʜʽ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʭʽʜ-

ʥʠʤʠ ʤʘʛʥʝʪʠʪʦʚʠʤʠ ʢʚʘʨʮʠʪʘʤʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ, ʘʣʝ, ʷʢ ʚ ʧʦʧʝ-

ʨʝʜʥʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʚ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʝʟ-

ʟʘʣʽʟʠʩʪʠʤʠ ʚʠʜʘʤʠ ï ʢʘʣʴʮʠʪʦʤ, ʜʦʣʦʤʽʪʦʤ. ʏʝʨʝʟ ʮʝ ʚʤʽʩʪ Feʢʘʨʙ. ʚ ʩʢʣʘʜʽ 

ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ 2,5 ʨʘʟʠ ʥʠʞʯʠʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦ-

ʚʽʜʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʟʘʣʽʟʘ, ʷʢʝ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʩʫʣʴʬʽʜʽʚ Feʩʫʣʴʬ. (ʛʦʣʦʚʥʠʤ ʯʠ-

ʥʦʤ, ʧʽʨʠʪʫ, ʤʝʥʰʦʶ ʤʽʨʦʶ ʧʽʨʦʪʠʥʫ), ʧʨʠ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨ-
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ʮʠʪʽʚ ʥʝʟʥʘʯʥʦ ʟʨʦʩʪʘʣʘ. ɺʽʨʦʛʽʜʥʦ, ʮʝ ʙʫʣʦ ʧʦʚôʷʟʘʥʝ ʟ ʧʨʠʥʝʩʝʥʥʷʤ ʩʽʨʢʠ 

ʚʫʛʣʝʢʠʩʣʦ-ʥʘʪʨʽʻʚʠʤʠ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʤʠ ʨʦʟʯʠʥʘʤʠ. 

ɺʤʽʩʪ ʟʘʣʽʟʘ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʩʠʣʽʢʘʪʽʚ Feʩʠʣ., ʚʽʜ ʥʝʟʤʽʥʝʥʠʭ ʤʘʛ-

ʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʜʦ ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʧʦʤʽʪʥʦ ʟʨʽʩ (ʟ 

0,58 ʜʦ 12,08 ʤʘʩ.%, ʪʦʙʪʦ ʚ 20 ʨʘʟʽʚ) ʯʝʨʝʟ ʟʘʤʽʱʝʥʥʷ ʤʘʛʥʝʪʠʪʫ, ʛʝʤʘʪʠʪʫ ʪʘ 

ʽʥʰʠʭ ʟʘʣʽʟʦ-ʚʤʽʩʥʠʭ ʤʽʥʝʨʘʣʽʚ ʨʠʙʝʢʽʪʦʤ. 

ɿ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʙʽʣʴʰ ʧʦʚʥʦʾ ʭʽʤʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʠʙʝʢʽʪʦʚʠʭ 

ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʪʠʭ ʞʝ 47 ʧʨʦʙ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʧʦʚʥʽ ʩʠʣʽʢʘʪʥʽ 

ʭʽʤʽʯʥʽ ʘʥʘʣʽʟʠ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʚ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʚʠʛʣʷʜʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 5.3. 

ʊʘʙʣʠʮʷ 5.3. 

ʉʝʨʝʜʥʽʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ (ʤʘʩ.%) 

ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʽ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ 

ʍʽʤʽʯʥʽ ʢʦʤʧʦ-

ʥʝʥʪʠ 

ʄʽʥʝʨʘʣʴʥʽ ʨʽʟʥʦʚʠʜʠ ʨʫʜ 

ʢʚʘʨʮʠʪʠ 

ʤʘʛʥʝʪʠʪʦʚʽ 

ʥʝʟʤʽʥʝʥʽ 

ʢʚʘʨʮʠʪʠ 

ʤʘʛʥʝʪʠʪʦʚʽ 

ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ 

ʢʚʘʨʮʠʪʠ 

ʨʠʙʝʢʽʪ-

ʤʘʛʥʝʪʠʪʦʚʽ 

ʤʝʪʘʩʦʤʘʪʠʪʠ 

ʤʘʛʥʝʪʠʪ-

ʨʠʙʝʢʽʪʦʚʽ 

(ʨʠʙʝʢʽʪʠʪʠ) 

SiO2 39,73 39,05 38,23 37,84 

TiO2 0,057 0,063 0,092 0,105 

Al 2O3 0,31 0,27 0,25 0,26 

Fe2O3 37,56 37,66 37,83 38,02 

FeO 18,71 17,82 17,18 16,16 

MnO 0,073 0,122 0,106 0,097 

MgO 1,85 1,92 1,96 2,02 

CaO 0,63 0,85 0,72 0,61 

Na2O 0,11 0,58 1,49 2,34 

K2O 0,05 0,09 0,11 0,12 

P2O5 0,058 0,067 0,081 0,089 

CO2 0,64 0,83 0,87 0,89 

S 0,089 0,127 0,132 0,164 

H2O
+
 0,18 0,31 0,72 1,21 

H2O- 0,09 0,11 0,13 0,17 

ɺʩʴʦʛʦ 100,137 99,869 99,901 100,095 

ʂʽʣʴʢʽʩʪʴ ʚʠ-

ʟʥʘʯʝʥʴ 
13 11 12 11 
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ɼʘʥʽ ʘʥʘʣʽʟʽʚ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʧʣʠʚ ʥʘʪʨʽʡ-ʚʤʽʩʥʦʛʦ ʤʝʪʘʩʦʤʘʪʠʟʫ-

ʶʯʦʛʦ ʨʦʟʯʠʥʫ ʩʧʨʠʷʚ ʯʘʩʪʢʦʚʦʤʫ ʨʦʟʯʠʥʝʥʥʶ ʢʚʘʨʮʫ ʪʘ ʧʝʨʝʭʦʜʫ ʢʨʝʤʥʝ-

ʟʝʤʫ ʚ ʤʦʙʽʣʴʥʫ ʬʦʨʤʫ. ʏʘʩʪʠʥʘ SiO2 ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʨʠ-

ʙʝʢʽʪʫ, ʯʘʩʪʠʥʘ ʟ çʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠè ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʤʠ ʨʦʟʯʠʥʘʤʠ ʚʠʥʦ-

ʩʠʣʘʩʴ ʟʘ ʤʝʞʽ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫʪʚʦʨʶʚʘʣʠʩʴ 

ʧʝʨʠʬʝʨʽʡʥʽ ʟʦʥʠ ʦʢʚʘʨʮʫʚʘʥʥʷ [53]. ɿ ʮʠʤ ʧʦʚôʷʟʘʥʝ ʧʦʩʪʫʧʦʚʝ ʟʤʝʥʰʝʥʥʷ 

ʚʤʽʩʪʫ ʢʨʝʤʥʝʟʝʤʫ ʚ ʩʢʣʘʜʽ ʨʫʜ ï ʚʽʜ 39,73 ʤʘʩ.% ʫ ʥʝʟʤʽʥʝʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʘʭ ʜʦ 37,84 ʤʘʩ.% ʫ ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ. 

ɺʠʥʝʩʝʥʥʷ ʟʘʟʥʘʚʘʚ ʪʘʢʦʞ ʛʣʠʥʦʟʝʤ. ʄʽʥʝʨʘʣʦʛʽʯʥʦ ʥʘʡʙʽʣʴʰ ʷʩʢʨʘʚʦ 

ʮʝ ʧʨʦʷʚʣʝʥʦ ʫʪʚʦʨʝʥʥʷʤ ʤʘʛʥʝʪʠʪ-ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʛʣʠʥʦʟʝʤ-ʚʤʽʩʥʠʭ ʙʽʦʪʠʪ-ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʧʝʨʠ-

ʬʝʨʽʡʥʠʭ ʟʦʥ ʧôʷʪʦʛʦ ʪʘ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦʚʱʽ 

ʨʦʜʦʚʠʱʘ. ʄʝʪʘʩʦʤʘʪʦʟ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʟʘʤʽʱʝʥʥʷʤ ʙʽʦʪʠʪʫ ʤʘʛʥʝʟʽʦʨʠʙʝ-

ʢʽʪʦʤ ʽ ʚʠʥʝʩʝʥʥʷʤ Al 2O3. 

ɸʥʘʣʽʟ ʟʘʛʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʟʘʣʽʟʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʽʜʙʫʚʘʚʩʷ ʥʝʟʥʘʯʥʠʡ, 

ʘʣʝ ʯʽʪʢʦ ʧʨʦʷʚʣʝʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʡʦʛʦ ʜʚʦ- ʽ ʪʨʠʚʘʣʝʥʪʥʦʾ ʬʦʨʤʠ: ʚʤʽʩʪ 

ʧʝʨʰʦʾ ʟʤʝʥʰʫʚʘʚʩʷ, ʚʤʽʩʪ ʜʨʫʛʦʾ ʟʨʦʩʪʘʚ (ʪʘʙʣ. 5.3, ʨʠʩ. 5.8). ʇʦʧʝʨʝʜʥʽ ʜʦ-

ʩʣʽʜʥʠʢʠ [53, 77, 150, 167] ʧʦʷʩʥʶʚʘʣʠ ʮʝ ʚʠʩʦʢʦʶ ʬʫʛʽʪʠʚʥʽʩʪʶ ʢʠʩʥʶ ʚ 

ʩʢʣʘʜʽ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʚʫʛʣʝʢʠʩʣʦ-ʢʘʨʙʦʥʘʪʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʉʫʪʪʻʚʦ ʟʤʽʥʶʚʘʚʩʷ ʚʤʽʩʪ ʫ ʩʢʣʘʜʽ ʨʫʜ ʜʨʫʛʦʨʷʜʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥ-

ʪʽʚ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ (TiO2, MgO K2O, P2O5, S, H2O
+
) ʬʽʢʩʫʻʪʴʩʷ ʥʝʟʥʘʯʥʝ, ʘʣʝ 

ʯʽʪʢʦ ʧʨʦʷʚʣʝʥʝ ʧʨʠʥʝʩʝʥʥʷ ʫ ʟʚôʷʟʢʫ ʟ ʥʘʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠ-

ʟʘʮʽʾ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʪʠʪʘʥʫ ʪʘ ʬʦʩʬʦʨʫ ʚʣʘʩʪʠ-

ʚʝ ʜʣʷ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʚʩʽʭ ʤʽʥʝʨʘʣʴʥʠʭ ʨʽʟʥʦʚʠʜʽʚ (ʢʨʽʤ ʨʠʙʝʢʽʪʠʪʽʚ 

ï ʪʘʢʦʞ ʜʣʷ ʝʛʽʨʠʥʽʪʽʚ ʽ ʘʣʴʙʽʪʠʪʽʚ) ʱʦ, ʚʽʨʦʛʽʜʥʦ, ʧʦʚôʷʟʘʥʝ ʟ ʧʨʠʩʫʪʥʽʩʪʶ 

ʮʠʭ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʨʦʟʯʠʥʽʚ. ɺʽʨʦʛʽʜʥʦ, 

ʚʽʜʙʫʚʘʣʦʩʴ ʪʘʢʦʞ ʧʨʠʥʝʩʝʥʥʷ ʩʽʨʢʠ, ʥʘ ʯʦʤʫ ʥʘʛʦʣʦʰʫʚʘʣʦʩʴ ʚʠʱʝ ʧʨʠ ʨʦʟ-

ʛʣʷʜʽ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʚʤʽʩʪʫ Feʩʫʣʴʬ. ʫ ʩʢʣʘʜʽ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ʄʽʥʝ-

ʨʘʣʦʛʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʧʽʜʚʠʱʝʥʦʛʦ ʚʤʽʩʪʫ K2O ʪʘ H2O
+
 ʻ ʩʫʪʪʻʚʦ ʨʠʙʝʢʽʪʦ-
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ʚʠʡ ʩʢʣʘʜ ʤʝʪʘʩʦʤʘʪʠʪʽʚ (H2O
+
) ʪʘ ʧʦʩʪʽʡʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʧʨʦʞʠʣʢʽʚ, ʛʥʽʟʜʦ-

ʚʠʜʥʠʭ ʩʢʫʧʯʝʥʴ ʩʣʶʜ (ʪʝʪʨʘʬʝʨʠʙʽʦʪʠʪʫ, ʩʝʣʘʜʦʥʽʪʫ ï K2O). 

 

   

ʘ       ʙ 

 

   

ʚ       ʛ 

 

ʈʠʩ. 5.8. ʆʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʨʫʜʫʪʚʦʨʶʚʘʣʴʥʠʭ ʽ ʜʨʫʛʦʨʷʜʥʠʭ 

ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. 

ʄʽʥʝʨʘʣʴʥʽ ʨʽʟʥʦʚʠʜʠ ʨʫʜ: I ï ʥʝʟʤʽʥʝʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; II ï ʨʠ-

ʙʝʢʽʪ-ʚʤʽʩʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; III  ï ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; 

IV ï ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ (ʨʠʙʝʢʽʪʠʪʠ). 

 

 

ɺʤʽʩʪ CaO, MnO ʜʝʱʦ ʟʨʦʩʪʘʚ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʽ ʟʤʝʥʰʫʚʘʚʩʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʆʙʠʜʚʘ ʭʽʤʽʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʘ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʚʪʦʨʠʥʥʠʭ (ʙʝʟʟʘʣʽʟʠʩʪʠʭ ʢʘʨʙʦʥʘʪʽʚ ï ʢʘʣɹ-
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ʮʠʪʫ, ʜʦʣʦʤʽʪʫ). ʂʽʣʴʢʽʩʥʽ ʤʽʥʝʨʘʣʦʛʽʯʥʽ ʧʽʜʨʘʭʫʥʢʠ ʩʚʽʜʯʘʪʴ ʱʦ ʾʭ ʤʘʢʩʠʤʘ-

ʣʴʥʠʡ ʚʤʽʩʪ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ, ʧʨʝʜʩʪʘ-

ʚʣʝʥʠʭ ʩʣʘʙʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʤʠ ʤʘʛʥʝʪʠʪʦʚʠʤʠ ʢʚʘʨʮʠʪʘʤʠ. ʎʽ ʟʦʥʠ ʬʦʨʤʫ-

ʚʘʣʠʩʴ ʧʨʠ ʥʘʡʙʽʣʴʰ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʥʷʭ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʟʯʠʥʽʚ (ʟʘʟʚʠʯʘʡ, 

ʥʠʞʯʝ 300
ʦ
ʉ) [50, 53, 63, 75-77]. 

ʆʜʝʨʞʘʥ ̔ʜʘʥʥʽ ʧʨʦ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʤʽʥʝʨʘʣʴʥʦʛʦ ʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʨʠ-

ʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʛʝʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝ-

ʞʝʥʴ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʫ ʟʦʥʘʣʴʥʫ ʙʫʜʦʚʫ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5. 

1. ɿʘ ʫʤʦʚʠ ʧʦʚʥʦʛʦ ʧʨʦʷʚʫ ʟʦʥʘʣʴʥʦʩʪʽ ʪʽʣ ʟʘʣʽʟʦʨʫʜʥʠʭ ʥʘʪʨʽʻʚʠʭ ʤʝ-

ʪʘʩʦʤʘʪʠʪʽʚ ʚ ʾʭ ʙʫʜʦʚʽ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʟʦʥʠ: ʮʝʥʪʨʘʣʴʥʫ ʝʛʽʨʠʥʦʚʫ, ʧʨʦʤʽʞʥʫ 

ʨʠʙʝʢʽʪʦʚʫ, ʧʝʨʠʬʝʨʽʡʥʫ ï ʟʦʥʫ ʦʢʚʘʨʮʫʚʘʥʥʷ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨ-

ʮʠʪʽʚ. ʊʝʨʤʦʜʠʥʘʤʽʯʥʽ ʫʤʦʚʠ ʥʘʪʨʽʻʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ ʟʘʣʽʟʦʨʫʜʥʠʭ ʫʪʚʦʨʝʥʴ 

ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ ʩʧʨʠʷʣʠ ʬʦʨʤʫʚʘʥʥʶ ʟʦʥ 

ʝʛʽʨʠʥʽʟʘʮʽʾ. ɹʣʠʟʴʢʦ 90% ʥʘʪʨʽʻʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʾʭ ʨʠʙʝʢʽʪʦʚʠ-

ʤʠ ʨʽʟʥʦʚʠʜʘʤʠ. ʄʝʪʘʩʦʤʘʪʠʯʥʽ ʪʽʣʘ ʩʢʣʘʜʝʥʽ ʜʚʦʤʘ ʟʦʥʘʤʠ: ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʪʘ 

ʦʢʚʘʨʮʫʚʘʥʥʷ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. 

2. ɿʘ ʜʘʥʠʤʠ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʦʚʠ ʨʠʙʝʢʽʪʦʚʦʾ ʟʦʥʠ ʟ ʫʨʘʭʫ-

ʚʘʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʷʚʫ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʚ ʾʾ ʩʢʣʘʜʽ ʙʫʣʠ ʚʠʜʽʣʝʥʽ 

ʪʨʠ ʧʽʜʟʦʥʠ: ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ (ʨʠʙʝʢʽʪʠʪʠ) Ÿ ʧʦʤʽʨʥʦ ʨʠ-

ʙʝʢʽʪʠʟʦʚʘʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ (ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ) Ÿ ʩʣʘʙʢʦ 

ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ (ʨʠʙʝʢʽʪ-ʚʤʽʩʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ). 

3. ɺ ʨʦʟʨʽʟʘʭ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʠʜʽʣʝʥʠ-

ʤʠ ʧʽʜʟʦʥʘʤʠ ʬʽʢʩʫʻʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʘ ʟʤʽʥʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʧʨʦʜʫʢʪʽʚ ʤʝʪʘʩʦʤʘʪʦʟʫ. 
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ʈʦʟʜʽʣ 6. 

ɺɸʈɯɸʊʀɺʅɯʉʊʔ ɺʃɸʉʊʀɺʆʉʊɽʁ 

ʈʋɼʆʋʊɺʆʈʖɺɸʃʔʅʀʍ ʄɯʅɽʈɸʃɯɺ 

ɿɸʃɯɿʆʈʋɼʅʀʍ ʈʀɹɽʂɯʊʆɺʀʍ ʄɽʊɸʉʆʄɸʊʀʊɯɺ 

 

 

 

ɺʠʱʝ ʟʘʟʥʘʯʘʣʦʩʴ ʱʦ ʟʘʣʽʟʦʨʫʜʥʽ ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʻ ʧʨʦʚʽʜʥʠʤ 

ʨʽʟʥʦʚʠʜʦʤ ʙʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ ʜʝʢʽʣʴʢʦʭ ʨʦʜʦʚʠʱ ʂʨʠʚʙʘʩʫ. ʇʦʛʣʠʙ-

ʣʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʷʢ ʧʝʨʚʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʟʙʘʛʘʯʫʚʘ-

ʥʽʩʪʴ: ʨʦʟʤʽʨʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʨʬʦʣʦʛʽʾ , ʘʥʘʪʦʤʽʾ ʽʥʜʠʚʽʜʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʨʫ-

ʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʾʭ ʧʨʦʩʪʦʨʦʚʠʭ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ. 

ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʥʠʢʠ ʥʝ ʩʪʘʚʠʣʠ ʟʘ ʤʝʪʫ, ʘʢʮʝʥʪʦʚʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽ-

ʥʝʨʘʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʘʤʝ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʚʠʚʯʘʣʠ ʾʭ ʧʦ-

ʨʷʜ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʥʘʪʨʽʻʚʠʭ (ʝʛʽʨʠʥʦʚʠʭ, ʨʠʙʝʢʽʪʦʚʠʭ, ʘʣʴʙʽʪʦʚʠʭ) ʤʝʪʘ-

ʩʦʤʘʪʠʪʽʚ [2-4, 14, 37-39, 53, 60, 68, 84, 85, 97, 99, 101, 139, 141, 148, 161, 188, 

189, 211]. ɺ ʮʠʭ ʨʦʙʦʪʘʭ ʧʨʠʩʫʪʥʽ ʪʘʢʦʞ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʦʨʬʦʣʦʛʽʶ, ʘʥʘʪʦ-

ʤʽʶ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʥʘʪʨʽʻʚʠʭ ʘʤʬʽʙʦ-

ʣʽʚ ï ʨʠʙʝʢʽʪʫ, ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ. ɿʥʘʯʥʦ ʤʝʥʰʦʶ ʤʽʨʦʶ ʚ ʮʠʭ ʨʦʙʦʪʘʭ ʜʦʩʣʽ-

ʜʞʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʧʨʦʚʽʜʥʠʭ ʤʽʥʝʨʘʣʽʚ: ʤʘʛʥʝʪʠʪʫ, ʢʚʘʨʮʫ, ʢʫʤʽʥʛʪʦʥʽʪʫ ʪʘ 

ʽʥ. ɿʦʢʨʝʤʘ, ʛʦʣʦʚʥʠʡ ʨʫʜʥʠʡ ʤʽʥʝʨʘʣ ʥʘʪʨʽʻʚʠʭ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʠʙʝʢʽʪʦʚʠʭ) 

ʤʝʪʘʩʦʤʘʪʠʪʽʚ ï ʤʘʛʥʝʪʠʪ ï ʫ ʧʦʪʦʯʥʠʡ ʯʘʩ ʥʝʜʦʩʪʘʪʥʴʦʶ ʤʽʨʦʶ ʚʠʚʯʝʥʠʡ. ʋ 
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ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʘʚʪʦʨ ʜʠʩʝʨʪʘʮʽʾ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʠʚ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʤʽʥʝʨʘʣʦʛʽʯ-

ʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʛʥʝʪʠʪʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʧʝʨʝʪʚʦʨʝʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ. 

ɼʦʩʣʽʜʞʫʚʘʣʠʩʴ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʨʬʦʣʦʛʽʾ, ʘʥʘʪʦʤʽʾ, ʽʥʜʠʚʽʜʽʚ ʽ ʘʛ-

ʨʝʛʘʪʽʚ ʩʫʧʨʦʚʽʜʥʠʭ ʤʘʛʥʝʪʠʪʫ ʪʘ ʨʠʙʝʢʽʪʫ ʨʝʣʽʢʪʦʚʠʭ ʽ ʥʦʚʦʫʪʚʦʨʝʥʠʭ ʤʽʥʝ-

ʨʘʣʽʚ: ʢʚʘʨʮʫ, ʛʝʤʘʪʠʪʫ, ʢʫʤʽʥʛʪʦʥʽʪʫ ʪʘ ʽʥ. 

 

 

 

6.1. ʄʘʛʥʝʪʠʪ 

 

 

ɺ ʧʨʦʮʝʩʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʽʥʜʠʚʽʜʠ ʡ ʘʛʨʝʛʘʪʠ ʤʘʛʥʝʪʠʪʫ ʟʘʟʥʘʚʘʣʠ ʩʫʪʪʻ-

ʚʠʭ ʟʤʽʥ ʚʥʘʩʣʽʜʦʢ ʾʭ ʯʘʩʪʢʦʚʦʛʦ ʟʘʤʽʱʝʥʥʷ ʨʠʙʝʢʽʪʦʤ ʪʘ ʩʫʧʨʦʚʽʜʥʦʾ ʧʝʨʝʢ-

ʨʠʩʪʘʣʽʟʘʮʽʾ. ʉʫʪʪʻʚʦ ʟʤʽʥʶʚʘʚʩʷ ʨʦʟʤʽʨ ʚʠʜʽʣʝʥʴ ʤʘʛʥʝʪʠʪʫ, ʩʪʫʧʽʥʴ ʢʨʠʩʪʘ-

ʣʦʛʨʘʬʽʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ ʡʦʛʦ ʽʥʜʠʚʽʜʽʚ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʘʙʽʪʫʩʥʠʭ ʬʦʨʤ 

ʢʨʠʩʪʘʣʽʚ, ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ [53, 184]. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʤʘʛʥʝʪʠʪʫ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʡʦʛʦ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʽ ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʙʘʛʘʯʫʚʘʥʽʩʪʴ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠ-

ʪʽʚ. ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʨʦʟʤʽʨʫ ʽʥʜʠʚʽʜʽʚ ʽ ʘʛʨʝʛʘ-

ʪʽʚ ʤʘʛʥʝʪʠʪʫ ï ʚ ʧʨʦʟʦʨʠʭ ʽ ʧʦʣʽʨʦʚʘʥʠʭ ʰʣʽʬʘʭ ʘʚʪʦʨ ʚʠʢʦʥʘʚ ʟʘʤʽʨʠ ʧʦʪʫ-

ʞʥʦʩʪʽ ʙʝʟʧʝʨʝʨʚʥʠʭ ʚʠʜʽʣʝʥʴ ʤʘʛʥʝʪʠʪʫ ï ʷʢ ʦʢʨʝʤʠʭ ʽʥʜʠʚʽʜʽʚ, ʪʘʢ ʽ ʘʛʨʝʛʘ-

ʪʽʚ. ɺʠʤʽʨʠ ʚ ʢʦʞʥʦʤʫ ʰʣʽʬʽ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʫʣʷʨʫ ʟ ʣʽʥʽʡʢʦʶ 

ʧʦ ʪʨʴʦʭ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʦʬʽʣʷʭ, ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʨʽʚʥʽʡ ʚʽʜʩʪʘʥʽ ʡ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʥʦʨʤʘʣʴʥʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʰʘʨʫʚʘʪʦʩʪʽ ʨʫʜ. ɿʙʽʣʴʰʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ 

ʧʽʜʙʠʨʘʣʦʩʴ ʢʦʤʙʽʥʘʮʽʻʶ ʦʙôʻʢʪʠʚʫ ʪʘ ʦʢʫʣʷʨʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʮʽʥʘ ʦʜʥʦʛʦ 

ʜʽʣʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʘ 0,01 ʤʤ (ʨʠʩ. 6.1). 
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ʈʠʩ. 6.1. ʉʭʝʤʘ ʚʠʢʦʥʘʥʥʷ ʟʘʤʽʨʽʚ ʨʦʟʤʽʨʫ ʽʥʜʠʚʽʜʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʤʘʛʥʝ-

ʪʠʪʫ ʚ ʧʨʦʟʦʨʦʤʫ ʰʣʽʬʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʫʣʷʨ-ʤʽʢʨʦʤʝʪʨʘ ʟ ʣʽʥʽʡʢʦʶ. 

ʏʦʨʥʝ ï ʤʘʛʥʝʪʠʪ; ʙʽʣʝ ï ʢʚʘʨʮ. 

 

ɺʠʤʽʨʠ ʧʨʦʚʦʜʠʣʠʩʴ ʪʽʣʴʢʠ ʧʦ ʣʽʥʽʾ ʣʽʥʽʡʢʠ ʦʢʫʣʷʨ-ʤʽʢʨʦʤʝʪʨʘ. ɹʫʣʠ 

ʦʜʝʨʞʘʥʽ ʙʣʠʟʴʢʦ 9000 ʟʘʤʽʨʽʚ ʨʦʟʤʽʨʫ ʚʠʜʽʣʝʥʴ ʤʘʛʥʝʪʠʪʫ ʚ ʥʝʟʤʽʥʝʥʠʭ 

ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʘʭ ʪʘ ʨʽʟʥʦʶ ʤʽʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʾʭ ʨʽʟʥʦʚʠʜʘʭ. ɼʦʩʣʽ-

ʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʨʫʜ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ, ʚ ʤʝʞʘʭ ʷʢʦʛʦ ʟʦʥʘʣʴʥʽʩʪʴ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ ʧʨʦʷʚʣʝʥʘ ʙʽʣʴʰ 

ʯʽʪʢʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧôʷʪʠʤ ʟʘʣʽʟʠʩʪʠʤ ʛʦʨʠʟʦʥʪʦʤ. ʉʝʨʝʜʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣ. 6.1. 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʠʣʠ ʚʽʜʦʤʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʤʝʥʰʝʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʚʠʜʽʣʝʥʴ (ʽʥʜʠʚʜ̔ʽʚ ʽ ʘʛʨʝʛʘʪʽʚ) ʤʘʛʥʝʪʠʪʫ ʚ ʨʦʟʨʽʟʘʭ ʟʘʣʽ-

ʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ʚʽʜ ʾʭ ʧʝʨʠʬʝʨʽʡʥʠʭ (ʩʢʣʘʜʝʥʠʭ ʚʝʨʩʪʚʘʤʠ ʢʫʤʽʥʛʪʦʥʽʪ-

ʤʘʛʥʝʪʠʪʦʚʠʭ, ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ) ʜʦ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥ 

(ʩʢʣʘʜʝʥʠʭ ʤʘʛʥʝʪʠʪ-ʟʘʣʽʟʥʦʩʣʶʜʢʦʚʠʤʠ, ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʤʠ ʢʚʘ-

ʨʮʠʪʘʤʠ) [53]. 

ʅʘ ʜʽʘʛʨʘʤʽ ʨʠʩ. 6.2 ʧʦʢʘʟʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʨʦʟʤʽʨʫ ʚʠʜʽʣʝʥʴ ʤʘ-

ʛʥʝʪʠʪʫ ʧʦ ʟʦʥʘʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ. 
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ʊʘʙʣʠʮʷ 6.1. 

ʉʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʽʥʜʠʚʽʜʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʤʘʛʥʝʪʠʪʫ (ʤʤ) 

ʟ ʥʝʟʤʽʥʝʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʽ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ 

ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʄ ʥ̔ʝʨʘʣʴʥʽ 

ʨʽʟʥʦʚʠʜʠ 

ʚʠʭʽʜʥʠʭ 

ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʽʚ 

ʅʝʟʤʽʥʝʥʽ 

ʤʘʛʥʝʪʠʪʦʚʽ 

ʢʚʘʨʮʠʪʠ 

ʄʝʪʘʩʦʤʘʪʠʪʠ 

ʩʣʘʙʦ 

ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ 

ʤʘʛʥʝʪʠʪʦʚʽ 

ʢʚʘʨʮʠʪʠ 

ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ 

ʤʘʛʥʝʪʠʪʦʚʽ 

ʢʚʘʨʮʠʪʠ 

ʤʘʛʥʝʪʠʪ- 

ʨʠʙʝʢʽʪʦʚʽ 

ʤʘʪʘʩʦʤʘʪʠʪʠ 

ʤʘʛʥʝʪʠʪ-

ʟʘʣʽʟʥʦʩʣʶʜʢʦʚʽ 
0,066 0,067 0,072 0,084 

ʟʘʣʽʟʥʦʩʣʶʜʢʦ-

ʤʘʛʥʝʪʠʪʦʚʽ 
0,069 0,071 0,074 0,085 

ʤʘʛʥʝʪʠʪʦʚʽ 0,072 0,073 0,077 0,087 

ʢʫʤʽʥʛʪʦʥʽʪ-

ʤʘʛʥʝʪʠʪʦʚʽ 
0,076 0,077 0,080 0,088 

ʤʘʛʥʝʪʠʪ-

ʢʫʤʽʥʛʪʦʥʽʪʦʚʽ 
0,081 0,081 0,083 0,088 

 

 

ɿʘʛʘʣʴʥʠʤ ʪʨʝʥʜʦʤ ʻ ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ ʟʥʘʯʝʥʴ ʜʦʩʣʽʜʞʝʥʦʛʦ ʧʦʢʘʟ-

ʥʠʢʘ ʤʘʛʥʝʪʠʪʫ ʟ ʥʘʨʦʩʪʘʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠ-

ʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʨʽʟʥʦʚʠʜʽʚ. 

ʈʽʟʥʠʮʷ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʟʤʽʨʫ ʚʠʜʽʣʝʥʴ ʤʘʛʥʝʪʠʪʫ ʟ ʨʽʟ-

ʥʠʭ ʟʘ ʩʢʣʘʜʦʤ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ (ʪʘʙʣ. 6.1) ʟ ʥʘʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦ-

ʩʪʽ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʟʤʽʥ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ. ɿʥʘʯʝʥʥʷ ʮʽʻʾ ʨʽʟʥʠʮʽ ʜʣʷ 

ʥʝʟʤʽʥʝʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʩʪʘʥʦʚʠʪʴ 0,015 ʤʤ (0,081-0,066); ʜʣʷ 

ʩʣʘʙʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ï 0,014 ʤʤ; ʜʣʷ ʧʦʤʽʨʥʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ 0,011 ʤʤ; 

ʜʣʷ ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ï 0,004 ʤʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʥʘʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʧʦʩʪʫʧʦʚʦ ʧʦ-

ʩʣʘʙʣʷ̒ ʪʴʩʷ ʚʧʣʠʚ ʬʘʢʪʦʨʘ ʧʝʨʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʨʫʜ ʥʘ ʨʦʟʤʽʨ ʢʨʠʩʪʘʣʽʚ ʽ ʘʛʨʝ-

ʛʘʪʽʚ ʤʘʛʥʝʪʠʪʫ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʚʠʜʽʣʝʥʴ ʤʘʛʥʝʪʠʪʫ ʟ ʨʽʟʥʠʭ ʟʘ 
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ʧʝʨʚʠʥʥʠʤ ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 

ʩʪʘʥʫ ʨʽʚʥʦʚʘʛʠ. 

 

 

 

ʈʠʩ. 6.2. ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʟʤʽʥʠ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʽʥʜʠʚʽʜʽʚ ʽ ʘʛʨʝʛʘʪʽʚ 

ʤʘʛʥʝʪʠʪʫ (ʤʤ) ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʪʨʽʻʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ ʫ 

ʚʝʨʩʪʚʘʭ ʨʽʟʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʰʦʩʪʦʛʦ 

ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

I ï ʥʝʟʤʽʥʝʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; II-IV ï ʟʦʥʠ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ: 

II  ï ʩʣʘʙʢʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ; III  ï ʧʦʤʽʨʥʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ; IV ï ʽʥʪʝʥʩʠʚʥʦʾ ʨʠ-

ʙʝʢʽʪʠʟʘʮʽʾ. 

ʄʽʥʝʨʘʣʴʥʽ ʨʽʟʥʦʚʠʜʠ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ: 1 ï ʤʘʛʥʝ-

ʪʠʪ-ʟʘʣʽʟʥʦʩʣʶʜʢʦʚʽ;2 ï ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʽ; 3 ï ʤʘʛʥʝʪʠʪʦʚʽ; 4 ï 

ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ; 5 ï ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʽ. 

 

 

ɯʜʽʦʤʦʨʬʽʟʤ ʢʨʠʩʪʘʣʽʚ ʤʘʛʥʝʪʠʪʫ. ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʤʦʨʬʦʣʦʛʽʾ ʽʥʜʠʚʽʜʽʚ ʤʘʛʥʝʪʠʪʫ, ʷʢʠʡ, ʷʢ ʽ ʾʭ ʨʦʟʤʽʨ, ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢ-

ʪʠʚʥʽʩʪʴ ʨʦʟʢʨʠʪʪʷ ʤʘʛʥʝʪʠʪʫ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʙʘʛʘʯʝʥʥʷ 

ʨʫʜ, ʻ ʩʪʫʧʽʥʴ ʽʜʽʦʤʦʨʬʽʟʤʫ ʡʦʛʦ ʢʨʠʩʪʘʣʽʚ. 
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ɯʜʽʦʤʦʨʬʥʽ, ʙʣʠʟʴʢʽ ʜʦ ʽʜʝʘʣʴʥʠʭ ʟʘ ʢʨʠʩʪʘʣʦʛʨʘʬʽʯʥʦʶ ʜʦʩʢʦʥʘʣʽʩʪʶ 

ʢʨʠʩʪʘʣʠ ʤʘʛʥʝʪʠʪʫ, ʤʘʶʪʴ ʬʦʨʤʫ ʦʢʪʘʝʜʨʘ, ʽʥʦʜʽ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʛʝʢʩʘʝʜʨʦʤ ʽ 

ʨʦʤʙʦʜʦʜʝʢʘʝʜʨʦʤ (ʨʠʩ. 6.3ʘ) [33, 53, 101, 112, 114, 127, 133, 137, 140]. ɸʣʝ ʚ 

ʟʚôʷʟʢʫ ʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʧʨʦʮʝʩʫ ʢʨʠʩʪʘʣʦʛʝʥʝʟʫ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʨʫʜ ʧʨʘʚʠ-

ʣʴʥʽ ʬʦʨʤʠ ʙʫʣʠ ʥʝʜʦʩʷʞʥʠʤʠ, ʫʪʚʦʨʶʚʘʣʠʩʴ ʩʫʙʽʜʽʦʤʦʨʬʥʽ ʢʨʠʩʪʘʣʠ (ʨʠʩ. 

6.3ʙ) ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʾʭ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʽʜʝʘʣʴʥʦʾ ʬʦʨʤʠ ʘʙʦ ʢʩʝʥʦʤʦʨʬʥʽ 

(ʨʠʩ. 6.3ʚ). 

 

 

ʘ          ʙ              ʚ 

 

ʈʠʩ. 6.3. ʌʦʨʤʘ ʟʨʽʟʽʚ ʫ ʧʨʦʟʦʨʠʭ ʰʣʽʬʘʭ ʽʜʽʦʤʦʨʬʥʠʭ (ʘ), ʩʫʙʽʜʽʦʤʦʨʬ-

ʥʠʭ (ʙ), ʢʩʝʥʦʤʦʨʬʥʠʭ (ʚ) ʽʥʜʠʚʽʜʽʚ ʤʘʛʥʝʪʠʪʫ. 

 

 

ʂʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʩʪʫʧʝʥʶ ʽʜʽʦʤʦʨʬʽʟʤʫ ʢʨʠʩʪʘʣʽʚ ʤʘʛʥʝʪʠʪʫ ʘʚʪʦʨ ʜʠ-

ʩʝʨʪʘʮʽʾ ʦʜʝʨʞʘʚ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʽ ʢʨʠʚʦ-

ʣʽʥʽʡʥʠʭ ʯʘʩʪʠʥ ʦʙʨʠʩʽʚ ʢʨʠʩʪʘʣʽʚ ʫ ʧʨʦʟʦʨʠʭ ʰʣʽʬʘʭ ʪʘ ʝʣʝʢʪʨʦʥʥʦ-

ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʟʥʽʤʢʘʭ (ʨʠʩ. 6.4, 6.5). ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 6.2 

ʪʘ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 6.6. 

ɿ ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 6.2 ʜʘʥʠʭ ʚʠʧʣʠʚʘʻ, ʱʦ ̔ʥʜʠʚʽʜʠ ʤʘʛʥʝʪʠʪʫ ʣʠʰʝ 

ʥʝʟʥʘʯʥʦʶ ʤʽʨʦʶ ʭʘʨʘʢʪʝʨʠʟʫʪʁʴʩʷ ʜʦʩʢʦʥʘʣʠʤʠ ʢʨʠʩʪʘʣʦʛʨʘʬʽʯʥʠʤʠ ʦʙʨʠ-

ʩʘʤʠ: ʧʨʷʤʦʣʽʥʽʡʥʽ ʩʪʘʥʦʚʣʷʪʴ ʣʠʰʝ 3,75-13,69% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʾʭ 

ʤʝʞ. ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʯʽʪʢʽ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢ ʫ ʨʷʜʫ ʧʝʨʚʠʥ-

ʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ (ʟʘʢʦʥʦʤʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ ʤʘʛʥʝ-
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ʪʠʪ-ʟʘʣʽʟʥʦʩʣʶʜʢʦʚʠʭ ʜʦ ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ), ʪʘʢ ʽ ʟʽ ʟʨʦʩ-

ʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ï ʜʣʷ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʫʩʽʭ ʜʦʩʣʽ-

ʜʞʝʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʨʽʟʥʦʚʠʜʽʚ. 

 

     

ʘ       ʙ 

 

ʈʠʩ. 6.4. ʂʨʠʩʪʘʣʠ ʤʘʛʥʝʪʠʪʫ ʟ ʨʽʟʥʠʤ ʧʨʦʷʚʦʤ ʽʜʽʦʤʦʨʬʽʟʤʫ ʟ ʨʠʙʝ-

ʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ (ʘ) ʽ ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ 

(ʙ). 

ʏʦʨʥʝ ï ʤʘʛʥʝʪʠʪ; ʩʠʥʻ, ʙʣʘʢʠʪʥʝ ï ʨʠʙʝʢʽʪ; ʙʽʣʝ ï ʢʚʘʨʮ. 

ʇʨʦʭʽʜʥʝ ʩʚʽʪʣʦ; ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ; ʟʙʽʣʴʰʝʥʥʷ 55
ʭ
. 

 

 

ʗʢ ʽ ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʨʦʟʤʽʨʫ ʢʨʠʩʪʘʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʤʘʛʥʝʪʠʪʫ, ʪʘʢ ʽ ʜʣʷ 

ʟʥʘʯʝʥʴ ʾʭ ʽʜʽʦʤʦʨʬʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʦʷʚ ʢʦʥʚʝʨʛʝʥʪʥʦʩʪʽ: ʟʙʽʣʴʰʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʩʧʨʠʯʠʥʷʻ ʟʤʝʥʰʝʥʥʷ ʨʽʟʥʠʮʽ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʽʜʽ-

ʦʤʦʨʬʽʟʤʫ ʢʨʠʩʪʘʣʽʚ ʟ ʨʽʟʥʠʭ ʟʘ ʧʝʨʚʠʥʥʠʤ ʩʢʣʘʜʦʤ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. 

ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʚʠʜʽʣʝʥʴ ʤʘʛʥʝʪʠʪʫ ʟ ʥʝʟʤʽʥʝʥʠʭ ʟʘʣʽʟʠʩʪʠʭ 

ʢʚʘʨʮʠʪʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 3,75 ʜʦ 8,32% (ʨʽʟʥʠʮʷ 4,57%); ʜʣʷ ʤʘʛʥʝʪʠʪ-

ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ï ʚʽʜ 12,77 ʜʦ 13,69% (ʨʽʟʥʠʮʷ 0,92%). 
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ʘ       ʙ 

ʈʠʩ. 6.5. ʇʨʦʷʚʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʶ ʽʜʽʦʤʦʨʬʽʟʤʫ ʢʨʠʩʪʘʣʽʚ ʤʘʛʥʝʪʠʪʫ ʟʽ 

ʩʣʘʙʢʦ (ʘ) ʽ ʧʦʤʽʨʥʦ (ʙ) ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. 

ʈʘʩʪʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ ʄʈɽʄ-100; ʟʙʽʣʴʰʝʥʥʷ 600
ʭ
. 

 

ʊʘʙʣʠʮʷ 6.2. 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʚʞʠʥʠ ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʤʝʞ ʽʥʜʠʚʽʜʽʚ ʤʘʛʥʝʪʠʪʫ 

ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

(ʫ ʚʽʜʩʦʪʢʘʭ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʧʝʨʠʤʝʪʨʫ ̔ʥʜʠʚʽʜʽʚ) 

ʄ ʥ̔ʝʨʘʣʴʥʽ ʨʽʟ-

ʥʦʚʠʜʠ ʚʠʭʽʜʥʠʭ 

ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʽʚ 

ʥʝʟʤʽʥʝʥʽ 

ʤʘʛʥʝʪʠʪʦʚʽ 

ʢʚʘʨʮʠʪʠ 

ʄʝʪʘʩʦʤʘʪʠʪʠ 

ʩʣʘʙʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ 

ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨ-

ʮʠʪʠ 

ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ 

ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨ-

ʮʠʪʠ 

ʤʘʛʥʝʪʠʪ-

ʨʠʙʝʢʽʪʦʚʽ 

ʤʘʪʘʩʦʤʘʪʠʪʠ 

ʤʘʛʥʝʪʠʪ-

ʟʘʣʽʟʥʦʩʣʶʜʢʦʚʽ 
3,75 3,88 7,72 12,77 

ʟʘʣʽʟʥʦʩʣʶʜʢʦ-

ʤʘʛʥʝʪʠʪʦʚʽ 
3,84 4,15 8,04 13,02 

ʤʘʛʥʝʪʠʪʦʚʽ 4,89 5,67 8,77 13,01 

ʢʫʤʽʥʛʪʦʥʽʪ-

ʤʘʛʥʝʪʠʪʦʚʽ 
6,83 8,02 10,18 12,98 

ʤʘʛʥʝʪʠʪ-

ʢʫʤʽʥʛʪʦʥʽʪʦʚʽ 
8,32 9,75 11,13 13,69 
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ʈʠʩ. 6.6. ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʟʤʽʥʠ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʽʜʽʦʤʦʨʬʽʟʤʫ (%) ʚʠʜʽʣʝʥʴ ʤʘʛʥʝʪʠʪʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽ-

ʪʠʟʘʮʽʾ ʨʽʟʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʰʦʩʪʦʛʦ 

ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

I ï ʥʝʟʤʽʥʝʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; II-IV ï ʟʦʥʠ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʪʽʣ: 

II  ï ʩʣʘʙʢʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ; III  ï ʧʦʤʽʨʥʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ; IV ï ʽʥʪʝʥʩʠʚʥʦʾ ʨʠ-

ʙʝʢʽʪʠʟʘʮʽʾ. 

ʄʽʥʝʨʘʣʴʥʽ ʨʽʟʥʦʚʠʜʠ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ: 1 ï ʤʘʛʥʝ-

ʪʠʪ-ʟʘʣʽʟʥʦʩʣʶʜʢʦʚʽ; 2 ï ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʽ; 3 ï ʤʘʛʥʝʪʠʪʦʚʽ; 4 ï 

ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʽ; 5 ï ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʽ. 

 

 

ʆʩʦʙʣʠʚʦʩʪʽ ʤʦʨʬʦʣʦʛʽʾ ʢʨʠʩʪʘʣʽʚ ʤʘʛʥʝʪʠʪʫ ʦʙʫʤʦʚʣʶʶʪʴ ʭʘʨʘʢʪʝʨ ʾʭ 

ʟʨʦʩʪʘʥʥʷ ʟ ʢʨʠʩʪʘʣʘʤʠ ʢʚʘʨʮʫ, ʨʠʙʝʢʽʪʫ ʪʘ ʽʥʰʠʭ ʥʝʨʫʜʥʠʭ ʤʽʥʝʨʘʣʽʚ. ɿ ʥʘ-

ʙʣʠʞʝʥʥʷʤ ʬʦʨʤʠ ʢʨʠʩʪʘʣʽʚ ʤʘʛʥʝʪʠʪʫ ʜʦ ʽʜʽʦʤʦʨʬʥʦʾ ï ʢʦʥʪʘʢʪʠ ʚʠʜʽʣʝʥʴ 

ʤʘʛʥʝʪʠʪʫ ʽ ʥʝʨʫʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʤʦʨʬʦʣʦʛʽʯʥʦ ʩʧʨʦʱʫʶʪʴʩʷ, ʱʦ ʩʧʨʠʷʻ ʧʽʜ-
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ʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʢʨʠʪʪʷ ʚʠʜʽʣʝʥʴ ʤʘʛʥʝʪʠʪʫ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʨʠʙʝʢʽʪ-

ʤʘʛʥʝʪʠʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʜʦ ʟʙʘʛʘʯʝʥʥʷ. 

ɸʥʘʪʦʤʽʷ ʢʨʠʩʪʘʣʽʚ ʤʘʛʥʝʪʠʪʫ. ɼʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʧʨʦʷʚʽʚ ʥʝʽ-

ʜʝʘʣʴʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ ʢʨʠʩʪʘʣʽʚ ʤʘʛʥʝʪʠʪʫ ʚʽʜʥʦʩʠʪʴʩʷ ʧʨʠʩʫʪʥʽʩʪʴ 

ʫ ʥʠʭ ʩʪʦʨʦʥʥʽʭ ʤʽʥʝʨʘʣʴʥʠʭ ʚʢʣʶʯʝʥʴ (ʧʦʡʢʽʣʦʙʣʘʩʪʽʚ),ï ʟʘʟʚʠʯʘʡ, ʥʝʨʫʜ-

ʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʢʚʘʨʮʫ. ʈʦʟʤʽʨ ʧʦʡʢʽʣʦʙʣʘʩʪʽʚ ʢʦʣʠʚʘʻʪʴʩʷ 

ʚʽʜ ʤʝʥʰʝ 0,001 ʤʤ ʜʦ 0,02 ʤʤ, ʧʝʨʝʚʘʞʘʶʪʴ ʧʦʢʘʟʥʠʢʠ ʙʣʠʟʴʢʦ 0,01 ʤʤ. ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʾʭ ʫ ʦʙôʻʤʽ ʢʨʠʩʪʘʣʽʚ, ʚʠʜʽʣʷʶʪʴ ʥʝʨʽʚʥʦʤʽʨʥʦ-

ʧʦʡʢʽʣʦʙʣʘʩʪʦʚʫ, ʟʦʥʘʣʴʥʦ-ʧʦʡʢʽʣʦʙʣʘʩʪʦʚʫ, ʨʘʜʽʘʣʴʥʦ-ʧʦʡʢʽʣʦʙʣʘʩʪʦʚʫ 

ʩʪʨʫʢʪʫʨʫ ʽʥʜʠʚʽʜʽʚ ʤʘʛʥʝʪʠʪʫ (ʨʠʩ. 6.7). 

 

 

ʘ          ʙ        ʚ            ʛ 

 

ʈʠʩ. 6.7. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʧʦʡʢʽʣʦʙʣʘʩʪʽʚ ʢʚʘʨʮʫ ʚ ʢʨʠʩʪʘʣʘʭ 

ʤʘʛʥʝʪʠʪʫ. 

ʘ ï ʧʦʡʢʽʣʦʙʣʘʩʪʠ ʚʽʜʩʫʪʥʽ; ʙ-ʛ ï ʨʽʟʥʽ ʚʠʜʠ ʨʦʟʧʦʜʽʣʫ ʧʦʡʢʽʣʦʙʣʘʩʪʽʚ: 

ʥʝʨʽʚʥʦʤʽʨʥʦ-ʧʦʡʢʽʣʦʙʣʘʩʪʦʚʠʡ (ʙ), ʟʦʥʘʣʴʥʦ-ʧʦʡʢʽʣʦʙʣʘʩʪʦʚʠʡ (ʚ), ʨʘʜʽʘʣʴ-

ʥʦ-ʧʦʡʢʽʣʦʙʣʘʩʪʦʚʠʡ (ʛ). 

 

 

ɯʜʝʘʣʴʥʦʶ ʜʣʷ ʧʦʚʥʦʛʦ ʨʦʟʢʨʠʪʪʷ ʤʘʛʥʝʪʠʪʫ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʨʫʜʠ ʜʦ 

ʟʙʘʛʘʯʝʥʥʷ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʡʦʛʦ ʢʨʠʩʪʘʣʘʭ ʧʦʡʢʽʣʦʙʣʘʩʪʽʚ (ʨʠʩ. 6.7ʘ). ʂʨʠʩʪʘ-

ʣʠ ʤʘʛʥʝʪʠʪʫ ʟ ʧʦʡʢʽʣʦʙʣʘʩʪʘʤʠ ʢʚʘʨʮʫ (ʨʠʩ. 6.7ʙ-ʛ) ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʥʩ̔-

ʪʶ ʨʦʟʢʨʠʪʠʤʠ ʯʝʨʝʟ ʥʝʟʥʘʯʥʠʡ ʨʦʟʤʽʨ ʧʦʡʢʽʣʦʙʣʘʩʪʽʚ, ʷʢʠʡ ʟʥʘʯʥʦ ʤʝʥʰʠʡ 

ʚʽʜ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʨʫʜʠ (0,05-0,071 ʤʤ), ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʜʦ ʟʙʘʛʘʯʝʥʥʷ. 
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ʄʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʘ ʜʠʩʝʨʪʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʟʦ-

ʨʠʭ ʽ ʧʦʣʽʨʦʚʘʥʠʭ ʰʣʽʬʽʚ ʧʦʢʘʟʘʣʠ ʩʪʽʡʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʦʡʢʽʣʦʙʣʘʩʪʽʚ ʫ ʢʨʠʩʪʘʣʘʭ ʤʘʛʥʝʪʠʪʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠ-

ʟʘʮʽʾ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʡ ʘʥʘʪʦʤʽʾ ʢʨʠʩʪʘʣʽʚ 

ʽ ʘʛʨʝʛʘʪʽʚ ʤʘʛʥʝʪʠʪʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʯʽʪʢʠʡ ʧʨʦʷʚ ʜʝʢʽʣʴʢʦʭ ʪʨʝʥʜʽʚ ʾʭ ʟʤʽʥ. ɿʽ 

ʟʨʦʩʪʘʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʧʝʨʚʠʥʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ 

ʨʽʟʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʬʽʢʩʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʨʦʟʤʽʨʫ ʚʠʜʽʣʝʥʴ ʤʘʛʥʝʪʠ-

ʪʫ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʡʦʛʦ ʽʥʜʠʚʽʜʽʚ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʙʦ ʟʥʠʢ-

ʥʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʤʽʥʝʨʘʣʴʥʠʭ ʚʢʣʶʯʝʥʴ. ɺʩʽ ʮʽ ʟʤʽʥʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʟʜʘʪʥʽʩʪʴ ʤʘʛʥʝʪʠʪʫ ʜʦ ʨʦʟʢʨʠʪʪʷ ï ʜʦ ʫʪʚʦʨʝʥʥʷ ʤʦʥʦʤʽʥʝʨʘʣʴʥʠʭ ʡʦʛʦ ʯʘ-

ʩʪʠʥʦʢ ʧʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ. 

 

 

 

6.2. ʈʠʙʝʢʽʪ, ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪ 

 

 

ʄʦʨʬʦʣʦʛʽʷ ʪʘ ʘʥʘʪʦʤʽʷ. ʈʠʙʝʢʽʪ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ ʨʦʜʦʚʠʱ ʂʨʠ-

ʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʫʪʚʦʨʶʚʘʚʩʷ, ʧʝʨʝʚʘʞʥʦ, 

ʰʣʷʭʦʤ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʟʘʤʽʱʝʥʥʷ ʢʚʘʨʮʫ, ʛʝʤʘʪʠʪʫ (ʟʘʣʽʟʥʦʾ ʩʣʶʜʢʠ) ʪʘ 

ʤʘʛʥʝʪʠʪʫ ʚʠʭʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ, ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ 

ʮʝʥʪʨʘʣʴʥʠʭ ʟʦʥ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʄʝʥʰ ʤʘʩʰʪʘʙʥʠʤ ʛʝʦʣʦʛʽʯʥʠʤ ʧʨʦ-

ʮʝʩʦʤ ʙʫʣʦ ʫʪʚʦʨʝʥʥʷ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ ʰʣʷʭʦʤ ʧʩʝʚʜʦʤʦʨʬʽʟʘʮʽʾ ʥʘʪʨʽʻʚʠʤ 

ʘʤʬʽʙʦʣʦʤ ʢʫʤʽʥʛʪʦʥʽʪʫ ʧʝʨʚʠʥʥʠʭ ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ, ʤʘʛʥʝʪʠʪ-

ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʫ ʨʽʟʥʠʭ ʟʦʥʘʭ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ʬʦʨʤʫʚʘʣʠʩʴ ʽʥʜʠʚʽʜʠ ʪʘ ʘʛʨʝʛʘ-

ʪʠ ʥʘʪʨʽʻʚʦʛʦ ʘʤʬʽʙʦʣʫ, ʨʽʟʥʽ ʟʘ ʫʤʦʚʘʤʠ ʫʪʚʦʨʝʥʥʷ ʽ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ï ʟʘ 

ʤʦʨʬʦʣʦʛʽʻʶ ʪʘ ʘʥʘʪʦʤʽʻʶ (ʨʠʩ. 6.8-6.10). 
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ʈʠʩ. 6.8. ʄʦʨʬʦʣʦʛʽʷ ʽʥʜʠʚʠʜʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʨʠʙʝʢʽʪʫ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʦ-

ʚʱʽ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʘ ï ʧʘʨʘʣʝʣʴʥʦʚʦʣʦʢʥʠʩʪʠʡ ʘʛʨʝʛʘʪ ʨʠʙʝʢʽʪʫ (ʢʨʦʢʽʜʦʣʽʪ); ʙ-ʛ ï  ʧʣʘ-

ʩʪʠʥʯʘʩʪʽ ʘʛʨʝʛʘʪʠ ʨʠʙʝʢʽʪʫ ʟ ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʦʛʦ ʤʝʪʘʩʦʤʘʪʠʪʫ (ʙ), 

ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʢʚʘʨʮʠʪʫ (ʚ) ʽ ʞʠʣʠ ʢʚʘʨʮʫ (ʛ). 

 

 

ʈʠʙʝʢʽʪ ʮʝʥʪʨʘʣʴʥʠʭ ʟʦʥ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯ-

ʥʦʶ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʚʘʨʽʘʪʠʚʥʽʩʪʶ ʢʨʠʩʪʘʣʽʚ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʢʦʨʦʪʢʦʩʪʦʚʧ-
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ʯʘʩʪʽ, ʪʠʯʢʫʚʘʪʽ, ʛʦʣʯʘʩʪʽ, ʽʥʦʜʽ ʚʦʣʦʢʥʠʩʪʽ ʽʥʜʠʚʽʜʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʨʽʟʥʦʦʨʽ-

ʻʥʪʦʚʘʥʽ ʥʝʤʘʪʦʙʣʘʩʪʦʚʽ, ʨʘʜʽʘʣʴʥʦ ʧʨʦʤʝʥʠʩʪʽ, ʽʥʦʜʽ ʩʧʣʫʪʘʥʦ-, ʧʘʨʘʣʝʣʴʥʦ-

ʚʦʣʦʢʥʠʩʪʽ (ʢʨʦʢʽʜʦʣʽʪ) ʘʛʨʝʛʘʪʠ (6.8ʘ). 

ɺ ʨʦʟʜʽʣʽ 4 ʟʘʟʥʘʯʘʣʦʩʴ, ʱʦ ʤʝʪʘʩʦʤʘʪʠʯʥʝ ʟʘʤʽʱʝʥʥʷ ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʽʚ ʨʠʙʝʢʽʪʦʚʠʤʠ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ ʨʦʟʧʦʯʠʥʘʣʦʩʴ ʟ ʧʦʚʝʨʭʦʥʴ ʢʦʥʪʘʢ-

ʪʽʚ ʨʫʜʥʠʭ ʽ ʥʝʨʫʜʥʠʭ ʧʨʦʰʘʨʢʽʚ. ʇʦʩʪʫʧʦʚʦ ʟʘʭʦʧʣʶʚʘʣʠʩʴ ʤʝʪʘʩʦʤʘʪʠʯʥʠʤ 

ʟʘʤʽʱʝʥʥʷʤ ʨʫʜʥʽ, ʧʦʪʽʤ ʥʝʨʫʜʥʽ ʧʨʦʰʘʨʢʠ. ʎʝʡ ʧʨʦʮʝʩ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ 

ʟʤʽʥʦʶ ʬʦʨʤʠ ʢʨʠʩʪʘʣʽʚ ʨʠʙʝʢʽʪʫ. ɿʘʨʦʜʢʦʚʽ ʢʨʠʩʪʘʣʠ ʤʘʣʠ, ʧʝʨʝʚʘʞʥʦ, ʛʦʣ-

ʯʘʩʪʫ ʬʦʨʤʫ, ʫʪʚʦʨʶʚʘʣʠ ʨʘʜʽʘʣʴʥʦ-ʧʨʦʤʝʥʠʩʪʽ ʘʛʨʝʛʘʪʠ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʚʽʜ-

ʙʫʚʘʣʘʩʴ ʾʭ ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʷ, ʬʦʨʤʫʚʘʥʥʷ ʪʠʯʢʫʚʘʪʠʭ, ʧʦʪʽʤ ʩʪʦʚʧʯʘʩʪʠʭ, 

ʢʦʨʦʪʢʦʩʪʦʚʧʯʘʩʪʠʭ ʽʥʜʠʚʠʜʽʚ (ʨʠʩ. 4.4). ʏʝʨʝʟ ʥʝʟʥʘʯʥʫ ʨʦʣʴ ʩʪʨʝʩʦʚʦʛʦ ʪʠ-

ʩʢʫ ʽʥʜʠʚʠʜʠ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʥʝʦʨʽʻʥʪʦʚʘʥʦ. 

ɺ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥʘʭ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ ʥʦʚʦʫʪʚʦʨʝʥʠʡ ʤʘʛʥʝʟʽʦ-

ʨʠʙʝʢʽʪ ʧʦʚʥʽʩʪʶ ʟʙʝʨʽʛʘʚ ʨʦʟʤʽʨ, ʬʦʨʤʫ ʪʘ ʦʨʽʻʥʪʘʮʽʶ ʧʝʨʚʠʥʥʠʭ ʢʨʠʩʪʘʣʽʚ 

ʢʫʤʽʥʛʪʦʥʽʪʫ, ʟʛʽʜʥʫ ʟ ʰʘʨʫʚʘʪʽʩʪʶ ʚʤʽʩʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. ʇʩʝʚ-

ʜʦʤʦʨʬʽʟʘʮʽʷ, ʟʘʟʚʠʯʘʡ, ʚʽʜʙʫʚʘʣʘʩʴ ʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʧʝʨʠʬʝʨʽʡʥʠʭ ʜʦ ʮʝʥʪʨʘ-

ʣʴʥʠʭ ʯʘʩʪʠʥ ʢʨʠʩʪʘʣʽʚ ʧʝʨʚʠʥʥʦʛʦ ʢʫʤʽʥʛʪʦʥʽʪʫ (ʨʠʩ. 6.9). 

ʋʪʚʦʨʝʥʥʷ ʩʧʣʫʪʘʥʦ-ʚʦʣʦʢʥʠʩʪʠʭ ʽ ʧʘʨʘʣʝʣʴʥʦ-ʚʦʣʦʢʥʠʩʪʠʭ (ʢʨʦʢʽʜʦ-

ʣʽʪ, ʨʠʙʝʢʽʪʦʚʠʡ ʘʟʙʝʩʪ) ʘʛʨʝʛʘʪʽʚ ʭʘʨʘʢʪʝʨʥʝ ʣʠʰʝ ʜʣʷ ʨʠʙʝʢʽʪʫ ʮʝʥʪʨʘʣʴʥʠʭ 

ʟʦʥ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ (ʨʠʩ. 6.10). ʌʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʘʛʨʝʛʘʪʽʚ ʚʽʜʙʫʚʘ-

ʣʦʩʴ ʟʘ ʥʝʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ï ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ 

ʞʠʚʠʣʴʥʦʾ ʨʝʯʦʚʠʥʠ, ʧʦʥʠʞʝʥʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝ-

ʜʦʚʠʱʘ, ï ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʪʝʤʧʝʨʘʪʫʨʠ, ʤʝʥʰʦʶ ʤʽʨʦʶ ï ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ 

ʪʠʩʢʫ, ʘʢʪʠʚʥʦʩʪʽ ʥʘʪʨʽʶ, ʬʫʛʽʪʠʚʥʦʩʪʽ ʢʠʩʥʶ ʚ ʨʦʟʯʠʥʽ [53]. 

ɺʦʣʦʢʥʠʩʪʽ ʘʛʨʝʛʘʪʠ ʨʠʙʝʢʽʪʫ ʥʘʡʯʘʩʪʽʰʝ ʚʠʧʦʚʥʶʶʪʴ ʩʽʯʥʽ ʧʨʦʞʠʣʢʠ 

ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ ʤʝʥʰʝ 1 ʜʦ 50 ʩʤ (ʨʠʩ. 6.8ʘ) ʚ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ, 

ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʘʭ ʦʨʝʦʣʴʥʠʭ ʟʦʥ ʦʢʚʘʨʮʫʚʘʥʥʷ. ɺ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʨʦ-

ʜʦʚʠʱ, ʥʘʧʨʠʢʣʘʜ ʙʫʚʰʦʾ ʰʘʭʪʠ ʽʤ. ʄ.ɯ.ʂʘʣʽʥʽʥʘ ʞʠʣʠ ʢʨʦʢʽʜʦʣʽʪʫ ʫʪʚʦʨʶ-

ʚʘʣʠ ʟʦʥʠ, ʷʢʽ ʟʘ ʨʦʟʤʽʨʦʤ ʥʘʙʣʠʞʘʣʠʩʴ ʜʦ ʧʨʦʤʠʩʣʦʚʦ ʟʥʘʯʫʱʠʭ ʧʦʢʣʘʜʽʚ. 
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ʈʠʩ. 6.9. ʅʘʩʣʽʜʫʚʘʥʥʷ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʦʤ (ʙʣʘʢʪʠʥʝ, ʙ) ʬʦʨʤʠ ʢʨʠʩ-

ʪʘʣʽʚ ʢʫʤʽʥʛʪʦʥʽʪʫ (ʞʦʚʪʝ, ʘ) ʧʨʠ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʧʝʨʚʠʥʥʦʛʦ ʤʘʛʥʝʪʠʪ-

ʢʫʤʽʥʛʪʦʥʽʪʦʚʦʛʦ ʢʚʘʨʮʠʪʫ; ʯʦʨʥʝ ï ʤʘʛʥʝʪʠʪ. 

ʇʨʦʭʽʜʥʝ ʩʚʽʪʣʦ; ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ; ʟʙʽʣʴʰʝʥʥʷ 90
ʭ
. 

 

 

     

ʘ         ʙ 

 

ʈʠʩ. 6.10. ʇʨʠʟʤʘʪʠʯʥʽ ʢʨʠʩʪʘʣʠ ʨʠʙʝʢʽʪʫ ʟ ʧʨʦʷʚʦʤ ʜʦʩʢʦʥʘʣʦʾ ʩʧʘʡ-

ʥʦʩʪʽ ʧʦ ʧʨʠʟʤʽ. 

ʈʘʩʪʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ ʄʈɽʄ-100; ʟʙʽʣʴʰʝʥʥʷ 680
ʭ
. 
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ɻʦʣʦʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʘʥʘʪʦʤʽʾ ʢʨʠʩʪʘʣʽʚ ʥʘʪʨʽʻʚʦʛʦ ʘʤʬʽʙʦʣʫ ʻ 

ʟʦʥʘʣʴʥʘ ʙʫʜʦʚʘ ʢʨʠʩʪʘʣʽʚ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ, ʦʙʫʤʦʚʣʝʥʘ ʧʨʠʩʫʪʥʽʩʪʶ ʨʝʣʽʢ-

ʪʦʚʦʛʦ ʢʫʤʽʥʛʪʦʥʽʪʦʚʦʛʦ ʷʜʨʘ (ʨʠʩ. 6.9ʙ) ʪʘ ʥʘʷʚʥʽʩʪʴ ʜʨʽʙʥʠʭ (ʜʦ 0,05 ʤʤ) 

ʚʢʣʶʯʝʥʴ ʨʝʣʽʢʪʦʚʠʭ ʢʨʠʩʪʘʣʽʚ ʧʝʨʚʠʥʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʥʘʡʯʘʩʪʽʰʝ ʤʘʛʥʝʪʠʪʫ, 

ʽʥʦʜʽ ʢʚʘʨʮʫ (ʨʠʩ. 6.11). 

 

 

 

ʈʠʩ. 6.11. ɯʜʽʦʤʦʨʬʥʠʡ ʢʨʠʩʪʘʣ ʨʠʙʝʢʽʪʫ ʟ ʚʢʣʶʯʝʥʥʷʤʠ ʢʩʝʥʦʤʦʨʬʥʠʭ 

ʨʝʣʽʢʪʽʚ ʢʚʘʨʮʫ (ʙʽʣʝ) ʪʘ ʤʘʛʥʝʪʠʪʫ (ʯʦʨʥʝ). 

ʇʨʦʭʽʜʥʝ ʩʚʽʪʣʦ; ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ; ʟʙʽʣʴʰʝʥʥʷ 60
ʭ
. 

 

 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʠʙʝʢʽʪʫ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʨʠ-

ʙʝʢʽʪʫ ʟʘʣʝʞʘʚ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʚʽʜ ʩʢʣʘʜʫ ʚʠʭʽʜʥʠʭ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ  ̔

ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʨʦʟʯʠʥʽʚ [53, 68, 99, 101, 148, 171, 174, 180, 183, 211]. ɿ 

ʨʦʟʯʠʥʽʚ ʟʘʣʫʯʘʣʠʩʴ ʥʘʪʨʽʡ ʪʘ ʛʽʜʨʦʢʩʠʣ. ʆʩʥʦʚʥʘ ʞ ʯʘʩʪʠʥʘ ʤʽʥʝʨʘʣʦʫʪʚʦ-

ʨʶʚʘʣʴʥʠʭ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʢʨʝʤʥʽʡ, ʟʘʢʠʩʥʝ ʪʘ ʦʢʠʩʥʝ ʟʘʣʽʟʦ, ʤʝʥʰʦʶ 
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ʤʽʨʦʶ ʤʘʛʥʽʡ, ʫ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʘʣʶʤʽʥʽʡ) ʥʘʜʭʦʜʠʣʠ ʜʦ ʢʨʠʩʪʘʣʽʯʥʦʾ 

ʛʨʘʪʢʠ ʫʪʚʦʨʶʚʘʥʦʛʦ ʥʘʪʨʽʻʚʦʛʦ ʘʤʬʽʙʦʣʫ ʟ ʚʤʽʩʥʠʭ ʧʦʨʽʜ. 

ɺʠʱʝ ʟʘʟʥʘʯʘʣʦʩʴ, ʱʦ ʚ ʙʽʜʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜʘʭ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʪʘ 

ʽʥʰʠʭ ʨʦʜʦʚʠʱ ʂʨʠʚʙʘʩʫ ʨʠʙʝʢʽʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʚʦʤʘ ʛʝʥʝʪʠʯʥʠʤʠ ʨʽʟʥʦ-

ʚʠʜʘʤʠ: ʤʝʪʘʩʦʤʘʪʠʯʥʠʤ ʽ ʧʩʝʚʜʦʤʦʨʬʥʠʤ. ʈʽʟʥʠʮʷ ʤʽʞ ʥʠʤʠ ʟʘ ʘʥʘʪʦʤʽʻʶ, 

ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʥʝ ʜʦʩʣʽʜʞʝʥʘ. 

ɸʚʪʦʨ ʜʠʩʝʨʪʘʮʽʾ ʚʽʜʽʙʨʘʚ ʟʘʣʽʟʦʨʫʜʥʽ ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʟ ʨʽʟʥʠʭ 

ʯʘʩʪʠʥ ʨʦʟʨʽʟʫ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʇʨʦʙʘ 1 ʧʨʝʜʩʪʘʚʣʷʣʘ ʨʠʙʝʢʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʡ ʢʚʘʨʮʠʪ, ʷʢʠʡ ʫʪʚʦʨʠʚʩʷ ʟʘ ʨʘ-

ʭʫʥʦʢ ʙʝʟʩʠʣʽʢʘʪʥʦʛʦ ʯʝʨʚʦʥʦʰʘʨʫʚʘʪʦʛʦ ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʢʚʘʨʮʠʪʫ ʟ ʮʝʥʪʨʘ-

ʣʴʥʦʾ ʯʘʩʪʠʥʠ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ; ʧʨʦʙʘ 2 ï ʟʘ ʨʘʭʫʥʦʢ ʢʫʤʽʥʛʪʦ-

ʥʽʪ-ʚʤʽʩʥʦʛʦ ʩʽʨʦʰʘʨʫʚʘʪʦʛʦ ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʢʚʘʨʮʠʪʫ ʧʨʦʤʽʞʥʦʾ ʯʘʩʪʠʥʠ ʤʽʞ 

ʮʝʥʪʨʦʤ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ʽ ʰʦʩʪʠʤ ʩʣʘʥʮʝʚʠʤ ʛʦʨʠʟʦʥʪʦʤ; 

ʧʨʦʙʘ 3 ï ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʢʚʘʨʮʠʪʫ ʟ ʧʨʠʢʦʥʪʘʢʪʦʚʦʾ ʯʘʩʪʠʥʠ ʰʦ-

ʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʽ ʰʦʩʪʦʛʦ ʩʣʘʥʮʝʚʦʛʦ ʛʦʨʠʟʦʥʪʽʚ. ɼʦ ʩʢʣʘʜʫ ʧʝʨʰʦʛʦ ʚʭʦ-

ʜʠʚ ʨʠʙʝʢʽʪ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʫʪʚʦʨʝʥʠʡ ʰʣʷʭʦʤ ʟʘʤʽʱʝʥʥʷ ʤʘ-

ʛʥʝʪʠʪʫ ʽ ʢʚʘʨʮʫ ʧʝʨʚʠʥʥʦʛʦ ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʢʚʘʨʮʠʪʫ. ɺ ʤʘʪʝʨʽʘʣʽ ʧʨʦʙʠ 2 

ʘʤʬʽʙʦʣ ʫʪʚʦʨʠʚʩʷ ʚʥʘʩʣʽʜʦʢ ʛʣʠʙʦʢʦʾ ʧʩʝʚʜʦʤʦʨʬʽʟʘʮʽʾ ʨʠʙʝʢʽʪʦʤ ʧʝʨʚʠʥʥʦ-

ʛʦ ʢʫʤʽʥʛʪʦʥʽʪʫ; ʚ ʤʘʪʝʨʽʘʣʽ ʧʨʦʙʠ 3 ï ʚʥʘʩʣʽʜʦʢ ʧʦʯʘʪʢʦʚʦʾ ʧʩʝʚʜʦʤʦʨʬʽʟʘʮʽʾ 

ʢʫʤʽʥʛʪʦʥʽʪʫ. 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʥʘʪʨʽʻʚʦʛʦ ʘʤʬʽʙʦʣʫ ʚʠʟʥʘʯʘʚʩʷ ʤʝʪʦʜʦʤ ʤʽʢʨʦʟʦʥʜʦ-

ʚʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʟʦʥʜʫ Camebax SX-50 ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʄʦʩ-

ʢʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʇʨʠʩʢʦʨʶʚʘʣʴʥʘ ʥʘʧʨʫʛʘ ʩʪʘʥʦʚʠʣʘ 15 

ʢɺ, ʩʠʣʘ ʪʦʢʫ ʟʦʥʜʫ 1-2 ʥɸ, ʜʽʘʤʝʪʨ ʟʦʥʜʫ 1-2 ʤʢʤ. ʊʦʯʥʩ̔ʪʴ ʘʥʘʣʟ̔̔ʚ ʢʦʥʪʨʦ-

ʣʁʚʘʣʘʩʴ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʝʪʘʣʦʥʥʠʭ ʟʨʘʟʢʽʚ ʧʨʠʨʦʜʥʦʛʦ  ̔

ʩʠʥʪʝʪʠʯʥʦʛʦ ʨʠʙʝʢʽʪʫ. ʇʨʝʧʘʨʘʪʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʛʦʪʫʚʘʣʠʩʴ ʥʘʩʪʫʧʥʠʤ ʯʠ-

ʥʦʤ. ɿ ʧʨʝʜʩʪʘʚʥʠʮʴʢʦʛʦ ʟʨʘʟʢʘ ʨʠʙʝʢʽʪʠʟʦʚʘʥʦʛʦ ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʢʚʘʨʮʠʪʫ 

ʚʠʛʦʪʦʚʣʷʚʩʷ ʧʨʦʟʦʨʠʡ ʰʣʽʬ, ʧʦʚʝʨʭʥʷ ʷʢʦʛʦ ʥʝ ʧʦʢʨʠʚʘʣʘʩʴ ʩʢʣʦʤ, ʟʘʤʽʩʪʴ 

ʪʦʛʦ ʙʫʣʘ ʚʽʜʧʦʣʽʨʦʚʘʥʘ. ʎʝ ʨʦʙʠʣʦʩʴ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʠʢʦʥʘʥʥʷ ʤʽʢʨʦʟʦʥʜʦ-
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ʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʢʨʠʩʪʘʣʽʚ ʥʘʪʨʽʻʚʦʛʦ ʘʤʬʽʙʦʣʫ ʟ ʥʘʡʙʽʣʴʰ ʯʽʪʢʠʤ ʧʨʦ-

ʷʚʦʤ ʟʦʥʘʣʴʥʦʩʪʽ, ʜʦʩʢʦʥʘʣʦʶ ʚʥʫʪʨʽʰʥʴʦʶ ʙʫʜʦʚʦʶ, ʚʽʜʩʫʪʥʽʩʪʶ ʩʪʦʨʦʥʥʽʭ 

ʚʢʣʶʯʝʥʴ. ʇʨʦʟʦʨʠʡ ʰʣʽʬ ʦʙʨʽʟʘʚʩʷ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʨʦʟʤʽʨʫ (10 ʭ 20 ʤʤ), ʧʽ-

ʩʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʷʢ ʧʨʝʧʘʨʘʪ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ 

ʘʤʬʽʙʦʣʫ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʧô̫ ʪʠ ʪʦʯʢʘʭ (ʨʠʩ. 6.12 - 6.17). 

ʈʠʙʝʢʽʪ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɹʫʚ ʜʦʩʣʽʜʞʝʥʠʡ ʢʨʠʩʪʘʣ 

ʨʠʙʝʢʽʪʫ ʟ ʯʽʪʢʦ ʧʨʦʷʚʣʝʥʦʶ ʟʦʥʘʣʴʥʽʩʪʶ. ɿʘ ʦʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʣʘ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʤʫ ʨʠʙʝʢʽʪʫ 

(ʨʠʩ. 6.12). ʈʝʟʫʣʴʪʘʪʠ ʤʽʢʨʦʟʦʥʜʫʚʘʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 6.3. 

 

 

 

ʈʠʩ. 6.12. ɼʦʩʣʽʜʞʝʥʠʡ ʢʨʠʩʪʘʣ ʨʠʙʝʢʽʪʫ ʧʨʦʙʠ 1 ʽ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ 

ʤʽʢʨʦʟʦʥʜʫʚʘʥʥʷ. 

ʉʠʥʻ ï ʨʠʙʝʢʽʪ; ʙʽʣʝ ï ʢʚʘʨʮ; ʯʦʨʥʝ ï ʤʘʛʥʝʪʠʪ. 

ʇʨʦʭʽʜʥʝ ʩʚʽʪʣʦ; ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ; ʟʙʽʣʴʰʝʥʥʷ 110
ʭ
. 
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ʊʘʙʣʠʮʷ 6.3. 

ɺʤʽʩʪ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʤʘʩ.%) ʫ ʩʢʣʘʜʽ ʨʠʙʝʢʽʪʫ ʧʨʦʙʠ 1 

ʍʽʤʽʯʥʽ 

ʢʦʤʧʦʥʝʥʪʠ 

ʊʦʯʢʠ ʤʽʢʨʦʟʦʥʜʫʚʘʥʥʷ 

5 2 1 3 4 

SiO2 51,91 51,54 51,26 51,68 51,83 

TiO2 0,019 0,021 0,023 0,020 0,018 

Al 2O3 0,62 0,60 0,37 0,51 0,49 

FeO 31,62 32,61 33,00 32,67 32,57 

MnO 0,047 0,039 0,031 0,04 0,045 

MgO 6,34 6,02 5,49 5,71 6,15 

CaO 0,79 0,73 0,58 0,68 0,84 

Na2O 5,96 6,34 6,49 6,21 5,72 

K2O 0,14 0,11 0,08 0,13 0,15 

ɺʩʴʦʛʦ 97,45 98,01 97,32 97,65 97,81 

 

 

ɸʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 6.3, ʩʚʽʜʯʠʪʴ ʧʨʦ ʯʽʪʢʦ ʧʨʦʷʚʣʝʥʫ ʭʽʤʽ-

ʯʥʫ ʟʦʥʘʣʴʥʽʩʪʴ ʢʨʠʩʪʘʣʽʚ ʨʠʙʝʢʽʪʫ. ɺʤʽʩʪ ʢʨʝʤʥʝʟʝʤʫ ʥʝʟʥʘʯʥʦʶ ʤʽʨʦʶ, ʘʣʝ 

ʟʘʢʦʥʦʤʽʨʥʦ ʟʨʦʩʪʘʻ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʢʨʠʩʪʘʣʫ ʜʦ ʧʝʨʠʬʝʨʽʾ, ʦʜʥʦʯʘ-

ʩʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʟʘʣʽʟʘ, ʧʦʢʘʟʥʠʢ ʷʢʦʛʦ ʧʝʨʝʨʘʭʦʚʘʥʠʡ ʥʘ ʟʘʢʠʩʥʫ ʬʦ-

ʨʤʫ (ʨʠʩ. 6.13ʘ). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʚ ʟʘʟʥʘʯʝʥʦʤʫ ʥʘʧʨʷʤʢʫ ʢʽʣʴʢʦ-

ʩʪʽ ʨʠʙʝʢʽʪʦʚʦʛʦ ʽ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʢʫʤʽʥʛʪʦʥʽʪʦʚʦʛʦ ʤʽʥʘʣʫ ʚ ʩʢʣʘʜʽ ʘʤʬʽʙʦ-

ʣʫ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʦʢʩʠʜʫ ʥʘʪʨʽʶ ʪʘ ʟʨʦʩʪʘʥʥʷ ʚʤʽ-

ʩʪʫ ʦʢʩʠʜʫ ʤʘʛʥʽʶ (ʨʠʩ. 6.13ʙ). ʂʽʣʴʢʽʩʪʴ ʜʨʫʛʦʨʷʜʥʠʭ ʜʦʤʽʰʦʢ ʫ ʩʢʣʘʜʽ ʘʤ-

ʬʽʙʦʣʽʚ ʪʘʢʦʞ ʟʤʽʥʶʻʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʦ: ʚʽʜ ʮʝʥʪʨʫ ʜʦ ʧʝʨʠʬʝʨʽʾ ʟʨʦʩʪʘʻ ʚʤʽʩʪ 

ʦʢʩʠʜʽʚ ʢʘʣʴʮʽʶ, ʘʣʶʤʽʥʽʶ, ʢʘʣʽʶ, ʤʘʥʛʘʥʫ ʪʘ ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʦʢʩʠʜʫ ʪʠ-

ʪʘʥʫ (ʨʠʩ. 6.13ʚ, ʛ). 

ɿ ʥʘʚʝʜʝʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʤʝʪʘʩʦ-

ʤʘʪʦʟʫ ʪʝʨʤʦʜʠʥʘʤʽʯʥʽ ʫʤʦʚʠ ʚʽʜʧʦʚʽʜʘʣʠ ʧʘʨʘʤʝʪʨʘʤ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʩʪʝʭʽʦ-

ʤʝʪʨʠʯʥʦʛʦ ʨʠʙʝʢʽʪʫ. ʅʘ ʨʝʛʨʝʩʠʚʥʽʡ ʩʪʘʜʽʾ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʨʦʟ-

ʭʦʜʫʚʘʥʥʷʤ ʥʘʪʨʽʶ ʩʢʣʘʜ ʘʤʬʽʙʦʣʫ ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ. 
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ʈʠʩ. 6.13. ʆʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʤʽʥʝʨʘʣʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʽ ʜʨʫʛʦʨʷ-

ʜʥʠʭ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʨʠʙʝʢʽʪʫ ʧʨʦʙʠ 1. 

 

 

ʈʠʙʝʢʽʪ ʧʩʝʚʜʦʤʦʨʬʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʗʢ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʙʫʚ ʜʦʩʣʽ-

ʜʞʝʥʠʡ ʤʘʪʝʨʽʘʣ ʜʚʦʭ ʧʨʦʙ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʢʫʤʽʥʛʪʦʥʽʪ-ʚʤʽʩʥʠʭ ʤʘʛʥʝʪʠʪʦ-

ʚʠʭ ʢʚʘʨʮʠʪʽʚ. ɸʤʬʽʙʦʣ ʦʙʦʭ ʧʨʦʙ, ʟʘ ʜʘʥʠʤʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʩʝʚʜʦʤʦʨʬʦʟʘʤʠ ʨʠʙʝʢʽʪʫ ʧʦ ʢʫʤʽʥʛʪʦʥʽʪʫ. ʈʠʙʝʢʽʪʠʟʘʮʽʷ, 

ʷʢʘ ʯʽʪʢʦ ʬʽʢʩʫʻʪʴʩʷ ʟʘ ʟʤʽʥʦʶ ʢʦʣʴʦʨʫ ʘʤʬʽʙʦʣʫ ʟ ʩʚʽʪʣʦʞʦʚʪʦʛʦ ʥʘ ʙʣʘʢʠʪ-

ʥʠʡ, ʚʽʜʙʫʚʘʣʘʩʴ ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ ʧʝʨʠʬʝʨʽʡʥʠʭ ʜʦ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥ ʢʨʠʩ-

ʪʘʣʽʚ ʧʝʨʚʠʥʥʦʛʦ ʢʫʤʽʥʛʪʦʥʽʪʫ. ʈʠʙʝʢʽʪʠʟʘʮʽʷ ʢʫʤʽʥʛʪʦʥʽʪʫ ʚ ʤʘʪʝʨʽʘʣʽ ʧʨʦʙʠ 
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2 ʚʽʜʙʫʚʘʣʘʩʴ ʟʥʘʯʥʦ ʘʢʪʠʚʥʽʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʘʪʝʨʽʘʣʦʤ ʧʨʦʙʠ 3 (ʨʠʩ.6.14, 

6.16). 

ʄʽʢʨʦʟʦʥʜʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʦʭʘʨʘʢʪʝʨʠ-

ʟʦʚʘʥʦʶ ʚʠʱʝ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʧʨʦʙʠ 1. ʈʝʟʫʣʴʪʘʪʠ ʟʦʥʜʫʚʘʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 

6.4, 6.5. 

 

 

 

ʈʠʩ. 6.14. ɼʦʩʣʽʜʞʝʥʠʡ ʢʨʠʩʪʘʣ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ ʧʨʦʙʠ 2 ʽ ʧʦʣʦʞʝʥʥʷ 

ʪʦʯʦʢ ʤʽʢʨʦʟʦʥʜʫʚʘʥʥʷ. 

ɹʣʘʢʠʪʥʝ, ʩʠʥʻ ï ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪ; ʙʽʣʝ ï ʢʚʘʨʮ; ʯʦʨʥʝ ï ʤʘʛʥʝʪʠʪ. 

ʇʨʦʭʽʜʥʝ ʩʚʽʪʣʦ; ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ; ʟʙʽʣʴʰʝʥʥʷ 110
ʭ
. 

 

 

ɸʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣ. 6.4, 6.5 ʪʘ ʧʦʢʘʟʘʥʠʭ ʥʘ ʨʠʩ. 6.15, 6.17, 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʩʢʣʘʜʽ ʘʤʬʽʙʦʣʫ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʫʤʽʥʛʪʦʥʽʪʦʚʦ-

ʛʦ ʤʽʥʘʣʫ. ɺʤʽʩʪ ʦʢʩʠʜʫ ʤʘʛʥʽʶ ʚ ʩʢʣʘʜʽ ʘʤʬʽʙʦʣʫ ʧʨʦʙʠ 2 ʩʪʘʥʦʚʠʪʴ 11-14 

ʤʘʩ.%, ʧʨʦʙʠ 3 ï 15-19 ʤʘʩ.%, ʱʦ ʟʥʘʯʥʦ ʚʠʱʝ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʝʪʘ-

ʩʦʤʘʪʠʯʥʦʛʦ ʨʠʙʝʢʽʪʫ ʧʨʦʙʠ 1 ï 5,5-6,5 ʤʘʩ.%. ɺʤʽʩʪ ʦʢʩʠʜʫ ʥʘʪʨʽʶ ʙʽʣʴʰ 
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ʥʠʟʴʢʠʡ: ʚ ʩʢʘʜʽ ʘʤʬʽʙʦʣʫ ʧʨʦʙʠ 2 ʚʽʥ ʩʪʘʥʦʚʠʪʴ 4-5,5 ʤʘʩ.%, ʧʨʦʙʠ 3 ï 1-4 

ʤʘʩ.%; ʚ ʩʢʣʘʜʽ ʨʠʙʝʢʽʪʫ ʧʨʦʙʠ 1 ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʦʚʠʪʴ 5,5-6,5 

ʤʘʩ.%. 

ʊʘʙʣʠʮʷ 6.4. 

ɺʤʽʩʪ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʤʘʩ.%) ʫ ʩʢʣʘʜʽ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ ʧʨʦʙʠ 2 

ʍʽʤʽʯʥʽ 

ʢʦʤʧʦʥʝʥʪʠ 

ʊʦʯʢʠ ʤʽʢʨʦʟʦʥʜʫʚʘʥʥʷ 

5 2 1 3 4 

SiO2 51,69 51,96 52,17 52,07 51,78 

TiO2 0,022 0,018 0,015 0,019 0,024 

Al 2O3 0,49 0,70 0,72 0,66 0,58 

FeO 26,73 25,84 25,69 27,20 28,29 

MnO 0,041 0,050 0,059 0,043 0,037 

MgO 11,84 13,26 14,27 12,15 11,02 

CaO 0,67 0,90 0,98 0,81 0,62 

Na2O 5,37 4,76 3,96 4,51 5,28 

K2O 0,10 0,12 0,17 0,13 0,09 

ɺʩʴʦʛʦ 96,95 97,61 98,03 97,59 97,72 

 

 

ɺʤʽʩʪ ʢʨʝʤʥʝʟʝʤʫ ʚ ʩʢʣʘʜʽ ʘʤʬʽʙʦʣʫ ʧʨʦʙ 2 ʽ 3 ʥʝʟʥʘʯʥʦʶ ʤʽʨʦʶ, ʘʣʝ 

ʟʘʢʦʥʦʤʽʨʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥ ʢʨʠʩʪʘʣʽʚ ʜʦ ʧʝʨʠʬʝʨʽʡ-

ʥʠʭ, ʱʦ ʢʦʨʝʣʶʻʪʴʩʷ ʟ ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ ʜʘʥʠʤʠ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʨʠ-

ʙʝʢʽʪʦʚʦʛʦ ʤʽʥʘʣʫ ʚ ʩʢʣʘʜʽ ʘʤʬʽʙʦʣʽʚ ʦʙʦʭ ʧʨʦʙ. 

ʎʝ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʘʥʽ ʧʨʦ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʚʤʽʩʪʫ ʟʘʣʽʟʘ, ʧʝʨʝʨʘʭʦʚʘʥʦʛʦ 

ʥʘ FeO. ɼʣʷ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥ ʢʨʠʩʪʘʣʽʚ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʦ-

ʚʠʪʴ 25,7 (ʧʨʦʙʘ 2) ʽ 22,8 (ʧʨʦʙʘ 3) ʤʘʩ.%. ɺ ʥʘʧʨʷʤʢʫ ʜʦ ʧʝʨʠʬʝʨʽʡʥʠʭ ʯʘʩ-

ʪʠʥ ʢʨʠʩʪʘʣʽʚ ʟ ʧʝʨʝʭʦʜʦʤ ʜʦ ʙʽʣʴʰ ʚʠʩʦʢʦʟʘʣʽʟʠʩʪʦʛʦ ʘʤʬʽʙʦʣʫ ï ʤʘʛʥʝʟʽʦ-

ʨʠʙʝʢʽʪʫ ï ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʤʽʩʪʫ FeO ʜʦ 27-28 ʤʘʩ.% 

(ʧʨʦʙʘ 2) ʪʘ ʜʦ 25-26 ʤʘʩ.% (ʧʨʦʙʘ 3). 

ɺʤʽʩʪ ʙʽʣʴʰʦʩʪʽ ʜʨʫʛʦʨʷʜʥʠʭ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʘʤʬʽʙʦʣʫ ʧʨʦʙ 2 ʽ 3 

(ʦʢʩʠʜʠ ʘʣʶʤʽʥʽʶ, ʢʘʣʴʮʽʶ, ʢʘʣʽʶ, ʤʘʥʛʘʥʫ) ʟʘʢʦʥʦʤʽʨʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʥʘ-

ʧʨʷʤʢʫ ʚʽʜ ʮʝʥʪʨʘʣʴʥʠʭ ʜʦ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥ ʡʦʛʦ ʢʨʠʩʪʘʣʽʚ, ʱʦ ʚʣʘʩʪʠʚʦ 

ʜʣʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʢʫʤʽʥʛʪʦʥʽʪʫ ʜʦ ʨʠʙʝʢʽʪʫ ʟʘʣʽʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ. 
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ʈʠʩ. 6.15. ʆʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʤʽʥʝʨʘʣʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʽ ʜʨʫʛʦʨʷ-

ʜʥʠʭ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ ʧʨʦʙʠ 2. 

 

 

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʥʝʩʝʥʥʷ ʮʠʭ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʧʨʦʮʝʩʽ ʤʝʪʘ-

ʩʦʤʘʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʢʫʤʽʥʛʪʦʥʽʪ-ʚʤʽʩʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʧʨʦʙʠ 

2 ʽ ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʧʨʦʙʠ 3. 

ɺʤʽʩʪ ʪʠʪʘʥʫ ʚ ʟʘʟʥʘʯʝʥʦʤʫ ʥʘʧʨʷʤʢʫ ʟʨʦʩʪʘʻ, ʱʦ, ʚʽʨʦʛʽʜʥʦ, ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʧʨʠʥʝʩʝʥʥʷ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʤʠ ʨʦʟʯʠʥʘʤʠ ʮʴʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʽ ʦʩʘ-

ʜʞʝʥʥʷ ʚ ʢʨʠʩʪʘʣʽʯʥʽʡ ʛʨʘʪʮʽ ʥʦʚʦʫʪʚʦʨʝʥʦʛʦ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ. ʇʨʠʥʝʩʝʥʥʷ 

ʪʠʪʘʥʫ ʚʫʛʣʝʢʠʩʣʦ ʥʘʪʨʽʻʚʠʤʠ ʨʦʟʯʠʥʘʤʠ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʢʦʥʮʝ-
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ʥʪʨʘʮʽʾ ʪʠʪʘʥʽʪʫ ʚ ʪʽʣʘʭ ʝʛʽʨʠʥʦʚʠʭ, ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʇʝʨʚʦʤʘʡʩʴ-

ʢʦʛʦ, ɻʘʥʥʽʚʩʴʢʦʛʦ, ɾʦʚʪʦʨʽʯʝʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʦʢʩʠʜʫ ʪʠʪʘʥʫ ʚ ʩʢʣʘʜʽ ʪʝʪʨʘʬʝʨʠʙʽʦʪʠʪʫ ï ʧʦʩʪʽʡʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʫ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. 

 

 

 

ʈʠʩ. 6.16. ɼʦʩʣʽʜʞʝʥʠʡ ʢʨʠʩʪʘʣ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ ʧʨʦʙʠ 3 ʽ ʧʦʣʦʞʝʥʥʷ 

ʪʦʯʦʢ ʤʽʢʨʦʟʦʥʜʫʚʘʥʥʷ. 

ɹʣʘʢʠʪʥʝ ï ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪ; ʙʽʣʝ ï ʢʚʘʨʮ; ʩʚʽʪʣʦʩʽʨʝ ʮʝʥʪʨʘʣʴʥʠʭ ʟʦʥ 

ʢʨʠʩʪʘʣʫ ʘʤʬʽʙʦʣʫ ï ʢʫʤʽʥʛʪʦʥʽʪ; ʯʦʨʥʝ ï ʤʘʛʥʝʪʠʪ. 

ʇʨʦʭʽʜʥʝ ʩʚʽʪʣʦ; ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ; ʟʙʽʣʴʰʝʥʥʷ 110
ʭ
. 

 

 

ɿʘʛʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʘʤʬʽʙʦʣʽʚ ʧʨʦʙ 1, 2 ʽ 3 ʻ ʟʘʢʦʥʦʤʽʨʥʝ 

ʟʤʝʥʰʝʥʥʷ ʚ ʮʴʦʤʫ ʨʷʜʫ ʚʤʽʩʪʫ ʚ ʾʭ ʩʢʣʘʜʽ ʨʠʙʝʢʽʪʦʚʦʛʦ ʤʽʥʘʣʫ. ɼʣʷ ʘʤʬʽʙʦ-

ʣʫ ʧʨʦʙ 2 ʽ 3 ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʣʘʙʣʝʥʥʷ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʟʤʽʥ ʢʫʤʽʥʛʪʦʥʽʪʫ 

ʽ ʚʤʽʩʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʮʝʥʪʨʘʣʴʥʠʭ ʜʦ ʧʝʨʠʬʝʨʽʡ-

ʥʠʭ ʟʦʥ ʰʦʩʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ. 
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ʊʘʙʣʠʮʷ 6.5. 

ɺʤʽʩʪ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʤʘʩ.%) ʫ ʩʢʣʘʜʽ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ ʧʨʦʙʠ 3 

ʍʽʤʽʯʥʽ 

ʢʦʤʧʦʥʝʥʪʠ 

ʊʦʯʢʠ ʤʽʢʨʦʟʦʥʜʫʚʘʥʥʷ 

5 2 1 3 4 

SiO2 52,04 52,53 52,84 52,47 51,98 

TiO2 0,022 0,016 0,013 0,017 0,020 

Al 2O3 0,79 0,84 0,86 0,81 0,82 

FeO 25,82 24,06 22,75 25,44 25,13 

MnO 0,059 0,07 0,073 0,068 0,052 

MgO 15,13 17,00 18,92 16,13 14,98 

CaO 0,74 0,92 1,03 0,86 0,69 

Na2O 3,17 1,96 0,98 2,14 3,96 

K2O 0,10 0,12 0,15 0,10 0,11 

ɺʩʴʦʛʦ 97,87 97,52 97,62 98,04 97,74 

 

     

ʘ       ʙ 
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ʈʠʩ. 6.17. ʆʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʤʽʥʝʨʘʣʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʽ ʜʨʫʛʦʨʷ-

ʜʥʠʭ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʫ ʧʨʦʙʠ 3. 
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ʆʩʦʙʣʠʚʦʩʪʷʤʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʨʦʟʯʠʥʽʚ ʦʙʫʤʦʚ-

ʣʶʚʘʣʘʩʴ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʩʢʣʘʜʽ ʥʘʪʨʽʻʚʦʛʦ ʘʤʬʽʙʦʣʫ ʥʠʟʢʠ ʨʽʜʢʽʩʥʠʭ ʪʘ ʨʦʟʩʽ-

ʷʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ [53, 55, 60, 61, 68]: ʩʢʘʥʜʽʶ, ʚʘʥʘʜʽ,ʁ ʛʘʣʽ,ʁ ʛʝʨʤʘ-

ʥʽʁ, ʽʪʨʽ,ʁ ʣʘʥʪʘʥʦʾʜʽʚ ʪʘ ʽʥ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʚʤʽʩʪ ʝʣʝʤʝʥʪʽʚ-ʜʦʤʽʰʦʢ 

ʜʦʩʷʛʘʻ ʧʨʦʤʠʩʣʦʚʦ ʟʥʘʯʫʱʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ ʩʢʘʥʜʽ ʁ ʫ ʨʠʙʝʢʽʪ-

ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʘʭ ʛʣʠʙʦʢʠʭ ʛʽʧʩʦʤʝʪʨʠʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ (ʥʠʞʯʝ -800 ʤ) 

ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ [60, 61]. 

 

 

 

6.3. ʂʚʘʨʮ 

 

 

ʄʦʨʬʦʣʦʛʽʷ. ʂʚʘʨʮ ï ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʤʽʥʝʨʘʣ ʚʠʭʽʜʥʠʭ ʤʘʛʥʝʪʠ-

ʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. ʁʦʛʦ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʫ ʩʢʣʘʜʽ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ ʇʝʨʚʦʤʘʡʩʴ-

ʢʦʛʦ ʨʦʜʦʚʠʱʘ ʩʪʘʥʦʚʠʪʴ 43,33 ʤʘʩ.% (ʪʘʙʣ. 5.1); ʙʣʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʭʘʨʘʢʪʝ-

ʨʥʽ ʪʘʢʦʞ ʜʣʷ ʽʥʰʠʭ ʨʦʜʦʚʠʱ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. 

ʇʽʜ ʚʧʣʠʚʦʤ ʣʫʞʥʠʭ ʚʫʛʣʝʢʠʩʣʦ-ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʨʦʟʯʠʥʽʚ 

ʢʚʘʨʮ ʟʘʟʥʘʚʘʚ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʯʠʥʝʥʥʷ. ʏʘʩʪʠʥʘ ʢʨʝʤʥʝʟʝʤʫ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʣʘʩʴ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʢʨʠʩʪʘʣʽʯʥʦʾ ʛʨʘʪʢʠ ʨʠʙʝʢʽʪʫ, ʯʘʩʪʠʥʘ ʚ ʩʢʣʘʜʽ ʚʽʜʧʨʘ-

ʮʴʦʚʘʥʠʭ ʨʦʟʯʠʥʽʚ çʚʽʜʛʘʥʷʣʘʩʴè ʟʘ ʤʝʞʽ ʟʦʥ ʨʠʙʝʢʽʪʠʟʘʮʽʾ, ʜʝ ʣʦʢʘʣʴʥʦ ʬʦʨ-

ʤʫʚʘʣʠʩʴ ʦʨʝʦʣʴʥʽ ʟʦʥʠ ʦʢʚʘʨʮʫʚʘʥʥʷ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ [53]. ʑʝ ʦʜʥʘ, 

ʢʽʣʴʢʽʩʥʦ ʥʝʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʢʨʝʤʥʝʟʝʤʫ (ʪʘʢʦʞ ʫ ʩʢʣʘʜʽ ʝʧʽʤʝʪʘʩʦʤʘʪʠʯʥʠʭ 

ʨʦʟʯʠʥʽʚ) ʟʘʣʠʰʘʣʘʩʴ ʫ ʤʝʞʘʭ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʽʚ ï ʫ ʪʨʽʱʠʥʘʭ ʤʝ-

ʪʘʩʦʤʘʪʠʯʥʦʾ ʫʩʘʜʢʠ, ʪʝʢʪʦʥʽʯʥʠʭ ʪʨʽʱʠʥʘʭ, ʟʦʥʘʭ ʙʨʝʢʯʽʶʚʘʥʥʷ ʨʠʙʝʢʽʪʦʚʠʭ 

ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɺʥʘʩʣʽʜʦʢ ʦʩʘʜʞʝʥʥʷ ʮʽʻʾ ʯʘʩʪʠʥʠ ʢʨʝʤʥʝʟʝʤʫ ʬʦʨʤʫʚʘʣʠʩʴ 

ʩʽʯʥʽ ʘʣʴʧʽʡʩʴʢʽ ʞʠʣʠ ʢʚʘʨʮʦʚʦʛʦ, ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʢʚʘʨʮʦʚʦʛʦ, ʩʝʣʘʜʦʥʽʪ-

ʢʘʨʙʦʥʘʪ-ʢʚʘʨʮʦʚʦʛʦ, ʪʝʪʨʘʬʝʨʠʙʽʦʪʠʪ-ʢʚʘʨʮʦʚʦʛʦ ʩʢʣʘʜʫ. 
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ʈʽʟʥʽ ʤʝʭʘʥʽʟʤʠ ʫʪʚʦʨʝʥʥʷ ʦʙʫʤʦʚʠʣʠ ʤʦʨʬʦʣʦʛʽʯʥʫ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʢʨʠ-

ʩʪʘʣʽʚ ʢʚʘʨʮʫ. 

ʂʚʘʨʮ ʥʝʟʤʽʥʝʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʪʘ ʾʭ ʩʣʘʙʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ 

ʨʽʟʥʦʚʠʜʽʚ ʧʨʠʩʫʪʥʽʡ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʫ ʥʝʨʫʜʥʠʭ ʧʨʦʰʘʨʢʘʭ. ɼʦ ʾʭ ʩʢʣʘʜʫ 

ʚʭʦʜʠʪʴ ʙʣʠʟʴʢʦ 75% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʢʚʘʨʮʫ ʚ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʘʭ. ʗʢ 

ʟʘʟʥʘʯʘʣʦʩʴ ʫ ʨʦʟʜʽʣʽ 4, ʚ ʟʚô̫ ʟʢʫ ʟ ʨʠʙʝʢʽʪʠʟʘʮʽʻʶ ʚʽʜʙʫʚʘʣʦʩʴ ʟʘʤʽʱʝʥʥʷ 

ʢʚʘʨʮʫ ï ʩʧʦʯʘʪʢʫ ʚʟʜʦʚʞ ʢʦʥʪʘʢʪʫ ʨʫʜʥʠʭ ʪʘ ʥʝʨʫʜʥʠʭ ʧʨʦʰʘʨʢʽʚ, ʧʦʪʽʤ ʙʽ-

ʣʴʰʦʶ ʤʽʨʦʶ ʚ ʨʫʜʥʠʭ ʧʨʦʰʘʨʢʘʭ, ʥʘʧʨʠʢʽʥʮʽ ʚʽʜʙʫʚʘʣʦʩʴ ʧʦʚʥʝ ʟʘʤʽʱʝʥʥʷ 

ʢʚʘʨʮʫ ʥʝʨʫʜʥʠʭ ʧʨʦʰʘʨʢʽʚ. ɸʢʪʠʚʥʝ ʨʦʟʯʠʥʝʥʥʷ ʢʚʘʨʮʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ 

ʡʦʛʦ ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʻʶ. ʅʘʩʣʽʜʢʦʤ ʙʫʣʦ ʩʧʨʦʱʝʥʥʷ ʬʦʨʤʠ ʽʥʜʠʚʽʜʽʚ ʢʚʘʨ-

ʮʫ, ʟʨʦʩʪʘʥʥʷ ʾʭ ʨʦʟʤʽʨʫ (ʪʘʙʣ. 6.6, ʨʠʩ. 6.18). 

 

ʊʘʙʣʠʮʷ 6.6. 

ɿʤʽʥʘ ʨʦʟʤʽʨʫ ʽʥʜʠʚʜ̔ʽʚ ʢʚʘʨʮʫ ʚ ʟʚôʷʟʢʫ ʟ ʨʠʙʝʢʽʪʠʟʘʮʽʻʶ 

ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʨʦʜʦʚʠʱ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʙʘʩʝʡʥʫ 

ɿʦʥʠ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ 

ʪʣ̔ 
ʈʦʜʦʚʠʱʘ 

ʉʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ 

ʢʨʠʩʪʘʣʽʚ ʢʚʘʨʮʫ 

ʩʝʨʝʜʥʽʡ 

ʨʦʟʤʽʨ, ʤʤ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ, ʤʤ 

ʢʦʝʬʽʮʽʻʥʪ 

ʚʘʨʽʘʮʽʾ, % 

ʥʝʟʤʽʥʝʥʽ ʤʘʛʥʝʪʠʪʦʚʽ 

ʢʚʘʨʮʠʪʠ 

ʇʝʨʚʦʤʘʡʩʴʢʝ 0,0604 0,0203 33,61 

ɻʘʥʥʽʚʩʴʢʝ 0,0672 0,0189 28,13 

ɯʥʛʫʣʝʮʴʢʝ 0,0598 0,0178 29,77 

ʩʣʘʙʢʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ 

ʇʝʨʚʦʤʘʡʩʴʢʝ 0,0653 0,0189 28,94 

ɻʘʥʥʽʚʩʴʢʝ 0,0722 0,0161 22,30 

ɯʥʛʫʣʝʮʴʢʝ 0,0640 0,0149 23,28 

ʧʦʤʽʨʥʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ 

ʇʝʨʚʦʤʘʡʩʴʢʝ 0,0758 0,0126 16,62 

ɻʘʥʥʽʚʩʴʢʝ 0,0831 0,0102 12,27 

ɯʥʛʫʣʝʮʴʢʝ 0,0739 0,0091 12,31 

ʽʥʪʝʥʩʠʚʥʦʾ ʨʠʙʝʢʽʪʠʟʘ-

ʮʽʾ 

ʇʝʨʚʦʤʘʡʩʴʢʝ 0,1025 0,0131 12,78 

ɻʘʥʥʽʚʩʴʢʝ 0,1106 0,0096 8,68 

ɯʥʛʫʣʝʮʴʢʝ 0,0984 0,0082 8,33 
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ʈʠʩ. 6.18. ʆʩʦʙʣʠʚʦʩʪʽ ʤʦʨʬʦʣʦʛʽʾ ʽʥʜʠʚʜ̔ʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʢʚʘʨʮʫ ʟ ʨʽʟʥʦʶ 

ʤ̔ ʨʦʶ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. 

ʘ ï ʥʝʟʤʽʥʝʥʽ ʤʘʛʥʝʪʠʪʦʚʽ ʢʚʘʨʮʠʪʠ; ʚ-ʛ ï ʩʣʘʙʦ, ʧʦʤʽʨʥʦ ʪʘ ʽʥʪʝʥʩʠʚ-

ʥʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʽ ʾʭ ʨʽʟʥʦʚʠʜʠ. 

ʇʨʦʭʽʜʥʝ ʩʚʽʪʣʦ; ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ; ʟʙʽʣʴʰʝʥʥʷ 95
ʭ
. 

 

 

ɿ ʜʘʥʠʭ ʪʘʙʣ. 6.6 ʚʠʧʣʠʚʘʻ, ʱʦ ʟ ʥʘʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʠʙʝʢʽʪʠ-

ʟʘʮʽʾ ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʽʥʜʠʚʠʜʽʚ ʢʚʘʨʮʫ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʪʘ ʽʥʰʠʭ ʨʦʜʦʚʠʱ 
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ʟʨʦʩʪʘʻ ʚʽʜ 0,06 ʜʦ 0,102 ʤʤ. ʆʜʥʦʯʘʩʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʟʥʘʯʝʥʴ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ: ʜʣʷ ʥʝʟʤʽʥʝʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʨʽʟʥʠʮʷ ʤʽʞ ʥʘʡ-

ʙʽʣʴʰ ʢʨʫʧʥʠʤʠ ʽ ʥʘʡʙʽʣʴʰ ʜʨʽʙʥʠʤʠ ʢʨʠʩʪʘʣʘʤʠ ʢʚʘʨʮʫ ʩʪʘʥʦʚʠʪʴ 0,106 ʤʤ 

(ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ 0,020 ʤʤ); ʜʣʷ ʽʥʪʝʥʩʠʚʥʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ 

ʢʚʘʨʮʠʪʽʚ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʫʪʪʻʚʦ ʤʝʥʰʠʡ ï 0,062 ʤʤ (ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ 0,013 ʤʤ). ʊʘʢʠʤ ʯʠʥʦʤ, ʨʠʙʝʢʽʪʠʟʘʮʽʷ ʩʧʨʠʷʣʘ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʢ-

ʨʠʩʪʘʣʽʟʘʮʽʾ ʢʚʘʨʮʫ, ʘʣʝ ʡ ʧʽʜʚʠʱʝʥʥʶ ʦʜʥʦʨʽʜʥʦʩʪʽ ʫʤʦʚ ʡʦʛʦ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʚʥʘʩʣʽʜʦʢ ʩʠʥʤʝʪʘʩʦʤʘʪʠʯʥʦʾ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ ʛʝʦʣʦʛʽʯ-

ʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

 

ʈʠʩ. 6.19. ʉʽʯʥʠʡ ʧʨʦʞʠʣʦʢ ʢʚʘʨʮʫ (ʙʽʣʝ) ʚ ʤʘʛʥʝʪʠʪ-ʨʠʙʝʢʽʪʦʚʦʤʫ 

ʤʝʪʘʩʦʤʘʪʠʪʽ; ʩʠʥʻ ï ʨʠʙʝʢʽʪ; ʯʦʨʥʝ ï ʤʘʛʥʝʪʠʪ. 

ʇʨʦʭʽʜʥʝ ʩʚʽʪʣʦ; ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ; ʟʙʽʣʴʰʝʥʥʷ 50
ʭ
. 

 

 

ɺ ʝʧʽʛʝʥʝʪʠʯʥʠʭ ʘʣʴʧʽʡʩʴʢʠʭ ʞʠʣʘʭ ʢʚʘʨʮʫ, ʩʽʯʥʠʭ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʰʘʨʫʚʘʪʦʩʪʽ ʨʘʥʽʰʝ ʩʬʦʨʤʦʚʘʥʠʭ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ, ʢʚʘʨʮ ʧʨʝʜʩʪʘ-
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ʚʣʝʥʠʡ ʟʥʘʯʥʦ ʙʽʣʴʰ ʢʨʫʧʥʠʤʠ (ʚʽʜ 0,05 ʜʦ ʧʦʥʘʜ 1 ʤʤ, ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 

0,37 ʤʤ) ʨʽʟʢʦ ʢʩʝʥʦʤʦʨʬʥʠʤʠ ʽʥʜʠʚʽʜʘʤʠ ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʭʚʠʣʷʩʪʠʤ ʧʦʛʘʩʘʥ-

ʥʷʤ ʧʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʟ ʘʥʘʣʽʟʘʪʦʨʦʤ (ʨʠʩ. 6.19). 

 

 

 

6.4. ʂʫʤʽʥʛʪʦʥʽʪ 

 

 

ʂʫʤʽʥʛʪʦʥʽʪ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʝʣʽʢʪʦʚʠʭ ʤʽʥʝʨʘʣʽʚ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦ-

ʤʘʪʠʪʽʚ. ʗʢ ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʡ ʤʽʥʝʨʘʣ ʧʨʠʩʫʪʥʽʡ ʫ ʧʝʨʚʠʥʥʠʭ ʢʫʤʽʥʛʪʦ-

ʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ, ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ ʢʚʘʨʮʠʪʘʭ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ ʙʽʣʴʰʦʩʪʽ ʟʘʣʽʟʦʨʫʜʥʠʭ ʨʦʜʦʚʠʱ ʂʨʠʚʙʘʩʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ. ʋʪʚʦʨʶʻ ʪʠʯʢʫʚʘʪʽ, ʜʦʚʛʦ- ʪʘ ʢʦʨʦʪʢʦʩʪʦʚʧʯʘʩʪʽ ʢʨʠʩʪʘʣʠ, 

ʦʨʽʻʥʪʦʚʘʥʽ, ʧʝʨʝʚʘʞʥʦ, ʟʛʽʜʥʦ ʟ ʰʘʨʫʚʘʪʽʩʪʶ ʚʤʽʩʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠ-

ʪʽʚ. ʈʦʟʤʽʨʠ ʽʥʜʠʚʽʜʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,02 ʜʦ 0,2 ʤʤ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʠʤʽ-

ʨʦʤ (ʨʠʩ. 6.20). 

ɺ ʧʨʦʮʝʩʽ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʚʽʜʙʫʚʘʣʘʩʴ ʧʩʝʚʜʦʤʦʨʬʽʟʘʮʽʷ ʢʨʠʩʪʘʣʽʚ ʢʫʤʽʥ-

ʛʪʦʥʽʪʫ ʥʘʪʨʽʻʚʠʤ ʘʤʬʽʙʦʣʦʤ. ʇʨʠ ʮʴʦʤʫ ʧʨʘʢʪʠʯʥʦ ʙʝʟ ʟʤʽʥ ʟʘʣʠʰʘʣʘʩʴ ʬʦ-

ʨʤʘ ʢʨʠʩʪʘʣʽʚ ʧʝʨʚʠʥʥʦʛʦ ʢʫʤʽʥʛʪʦʥʽʪʫ (ʨʠʩ. 6.21). 

ɿʘʟʚʠʯʘʡ, ʧʨʦʮʝʩ ʙʫʚ ʩʧʨʷʤʦʚʘʥʠʡ ʚʽʜ ʧʝʨʠʬʝʨʽʡʥʠʭ ʜʦ ʮʝʥʪʨʘʣʴʥʠʭ 

ʯʘʩʪʠʥ ʢʨʠʩʪʘʣʽʚ ʢʫʤʽʥʛʪʦʥʽʪʫ. ʋ ʚʠʧʘʜʢʘʭ ʢʦʣʠ ʧʨʦʮʝʩ ʧʩʝʚʜʦʤʦʨʬʽʟʘʮʽʾ ʥʝ 

ʙʫʚ ʟʘʚʝʨʰʝʥʠʡ, ʫʪʚʦʨʶʚʘʣʠʩʴ ʟʦʥʘʣʴʥʽ ʢʨʠʩʪʘʣʠ ʘʤʬʽʙʦʣʫ, ʮʝʥʪʨʘʣʴʥʘ ʯʘʩ-

ʪʠʥʘ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʫʤʽʥʛʪʦʥʽʪʦʤ, ʧʝʨʠʬʝʨʽʡʥʘ ï ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʦʤ. ʋ 

ʚʠʧʘʜʢʘʭ ʙʽʣʴʰ ʘʢʪʠʚʥʦʾ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʘʤʬʽʙʦʣʫ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪʦʤ, ʧʝʨʠʬʝʨʽʡʥʘ ï ʘʤʬʽʙʦʣʦʤ, ʙʣʠʟʴʢʠʤ ʟʘ ʭʤ̔ʽʯʥʠʤ 

ʩʢʣʘʜʦʤ ʜʦ ʨʠʙʝʢʽʪʫ (ʨʠʩ. 6.9ʙ). 
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ʈʠʩ. 6.20. ɼʚʘ ʛʦʣʦʚʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʨʽʟʥʦʚʠʜʠ ʢʫʤʽʥʛʪʦʥʽʪʫ (ʩʚʽʪʣʦ-

ʩʽʨʝ): ʨʽʚʥʦʤʽʨʥʦʟʝʨʥʠʩʪʠʡ ʘʛʨʝʛʘʪ ʢʦʨʦʪʢʦʧʨʠʟʤʘʪʠʯʥʠʭ ʢʨʠʩʪʘʣʽʚ (ʘ) ʪʘ 

ʨʘʜ̔ʘʣʴʥʦ-ʧʨʦʤʝʥʠʩʪʽ ʘʛʨʝʛʘʪʠ ʛʦʣʯʘʩʪʠʭ ʢʨʠʩʪʘʣʽʚ (ʙ); ʙʽʣʝ ï ʢʚʘʨʮ; ʯʦʨʥʝ 

ï ʤʘʛʥʝʪʠʪ. 

ʇʨʦʭʽʜʥʝ ʩʚʽʪʣʦ; ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ; ʟʙʽʣʴʰʝʥʥʷ 60
ʭ
. 
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ʈʠʩ. 6.21. ɸʛʨʝʛʘʪʠ ʚʠʜʦʚʞʝʥʦ- (ʘ) ʽ ʢʦʨʦʪʢʦʧʨʠʟʤʘʪʠʯʥʠʭ (ʙ) ʢʨʠʩ-

ʪʘʣʽʚ ʢʫʤʽʥʛʪʦʥʽʪʫ ʟ ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʦʛʦ ʢʚʘʨʮʠʪʫ. 

ʈʘʩʪʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ ʄʈɽʄ-100; ʟʙʽʣʴʰʝʥʥʷ 800
ʭ
. 
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6.5. ɯʥʰʽ ʤʽʥʝʨʘʣʠ 

 

 

ʇʨʠʩʫʪʥʽʩʪʴ ʨʝʣʽʢʪʦʚʠʭ ʤʽʥʝʨʘʣʽʚ, ʷʢʽ ʬʦʨʤʫʚʘʣʠʩʴ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʜʠ-

ʥʘʤʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʪʘ ʥʘʪʨʽʻʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ ʦʙʫʤʦʚʠʣʠ ʧʨʠ-

ʩʫʪʥʽʩʪʴ ʫ ʩʢʣʘʜʽ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʙʣʠʟʴʢʦ 50 ʤʽʥʝʨʘʣʽʚ. ɰʭ ʚʤʽʩʪ 

ʥʝʟʥʘʯʥʠʡ, ʢʽʣʴʢʽʩʪʴ ʢʦʞʥʦʛʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 1 ʤʘʩ.%. ɺʠʢʣʶʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 

ʛʝʤʘʪʠʪ, ʢʽʣʴʢʽʩʪʴ ʷʢʦʛʦ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʧʝʨʝʚʠʱʫʻ 10 ʤʘʩ.%, ʪʘ ʢʘʨʙʦ-

ʥʘʪʠ ï ʜʦ 2 ʤʘʩ.%. ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʜʨʫʛʦʨʷʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 5 

ʤʘʩ.%. ɼʦʩʣʽʜʞʫʚʘʣʠʩʴ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʨʬʦʣʦʛʽʾ, ʘʥʘʪʦʤʽʾ ʢʨʠʩʪʘʣʽʚ ʽ ʘʛʨʝʛʘ-

ʪʽʚ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʟ ʥʠʭ: ʛʝʤʘʪʠʪʫ, ʝʛʽʨʠʥʫ, ʪʝʪʨʘʬʝʨʠʙʽʦʪʠʪʫ, ʩʝʣʘʜʦ-

ʥʽʪʫ, ʢʘʣʴʮʠʪʫ, ʜʦʣʦʤʽʪʫ, ʧʽʨʠʪʫ, ʧʽʨʦʪʠʥʫ. 

ɻʝʤʘʪʠʪ ʫ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʣʘʩʪʠʥʯʘʩʪʦʶ 

ʚʽʜʤʽʥʦʶ ï ʟʘʣʽʟʥʦʶ ʩʣʶʜʢʦʶ. ɺ ʨʦʙʦʪʘʭ ʜʝʢʽʣʴʢʦʭ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʥʠʢʽʚ 

[68, 101] ʙʫʚ ʦʧʠʩʘʥʠʡ ʪʘʢʦʞ ʛʽʧʦʛʝʥʥʠʡ ʤʘʨʪʠʪ, ʘʣʝ ʚ ʙʽʣʴʰ ʧʽʟʥʽʭ ʨʦʙʦʪʘʭ 

[53, 99, 101] ʡʦʛʦ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʥʘʪʨʽʻʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʥʝ ʚʽʜʟʥʘʯʘʣʘʩʴ. ɿʘ-

ʣʽʟʥʘ ʩʣʶʜʢʘ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʴʦʤʘ ʛʝʥʝʨʘʮʽʷʤʠ 

(ʨʠʩ. 6.22). 

ɿʘʣʽʟʥʘ ʩʣʶʜʢʘ 1 ʫʪʚʦʨʶʻ ʜʨʽʙʥʽ ʣʫʩʢʦʧʦʜʽʙʥʽ ʚʢʣʶʯʝʥʥʷ ʚ ʥʝʨʫʜʥʠʭ 

ʧʨʦʰʘʨʢʘʭ ʤʘʛʥʝʪʠʪ-ʟʘʣʽʟʥʦʩʣʶʜʢʦʚʠʭ, ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʤʘʛʥʝʪʠʪʦʚʠʭ ʪʘ ʯʝʨ-

ʚʦʥʦʰʘʨʫʚʘʪʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ (ʨʠʩ. 6.22ʘ, 6.23ʘ). ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʤʽʩʪʫ ʛʝʤʘʪʠʪʫ ʪʘ ʫʤʦʚ ʤʝʪʘʤʦʨʬʽʯʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠ-

ʪʽʚ, ʨʦʟʤʽʨ ʢʨʠʩʪʘʣʽʚ ʛʝʤʘʪʠʪʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʤʝʥʰʝ 0,01 ʤʤ ʜʦ ʧʦʥʘʜ 0,2 

ʤʤ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʠʤʽʨʦʤ. ʂʨʠʩʪʘʣʠ ʦʨʽʻʥʪʦʚʘʥʽ ʩʫʙʟʛʽʜʥʦ ʟ ʰʘʨʫʚʘʪʽʩʪʶ 

ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ. 

 



140 

 

     

ʘ         ʙ 

 

 

ʚ 

 

ʈʠʩ. 6.22. ʄʦʨʬʦʣʦʛʽʷ ʽʥʜʠʚʽʜʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʟʘʣʽʟʥʦʾ ʩʣʶʜʢʠ ʨʽʟʥʠʭ ʛʝʥʝ-

ʨʘʮʽʡ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ). 

ʇʨʦʭʽʜʥʝ ʩʚʽʪʣʦ; ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ; ʟʙʽʣʴʰʝʥʥʷ 90
ʭ
. 

 

 

ɿʘʣʽʟʥʘ ʩʣʶʜʢʘ 2 ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʦʩʠʪʴ ʨʽʜʢʦ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʽʣʴʰ ʢʨʫʧ-

ʥʠʤʠ (ʚʽʜ 0,05 ʤʤ ʜʦ ʧʦʥʘʜ 1 ʤʤ) ʣʫʩʢʫʚʘʪʠʤʠ ʢʨʠʩʪʘʣʘʤʠ ʚ ʟʛʽʜʥʠʭ (ʨʠʩ. 

6.22ʙ, 6.23ʙ) ʘʙʦ ʩʽʯʥʠʭ ʤʝʪʘʤʦʨʬʦʛʝʥʥʠʭ ʛʝʤʘʪʠʪ-ʢʚʘʨʮʦʚʠʭ ʘʣʴʧʽʡʩʴʢʠʭ 

ʧʨʦʞʠʣʢʘʭ, ʷʢʽ ʟʙʝʨʝʛʣʠʩʴ ʫ ʩʣʘʙʢʦ ʘʙʦ ʧʦʤʽʨʥʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦ-

ʚʠʭ ʢʚʘʨʮʠʪʘʭ. 
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ɿʘʣʽʟʥʘ ʩʣʶʜʢʘ 3 ʚ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʘʭ ʟʫʩʪʨʽʯʘ-

ʻʪʴʩʷ ʜʦʩʠʪʴ ʨʽʜʢʦ. ʋʪʚʦʨʶʚʘʣʘʩʴ ʟ̔ ʟʘʣʠʰʢʦʚʠʭ çʚʽʜʧʨʘʮʴʦʚʘʥʠʭè ʤʝʪʘʩʦ-

ʤʘʪʠʯʥʠʭ ʨʦʟʯʠʥʽʚ. ʇʨʠʩʫʪʥʷ ʚ ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʢʚʘʨʮʦʚʠʭ, ʢʘʨʙʦʥʘʪ-

ʟʘʣʽʟʥʦʩʣʶʜʢʦ-ʢʚʘʨʮʦʚʠʭ ʩʽʯʥʠʭ ʧʨʦʞʠʣʢʘʭ, ʷʢʠʤʠ ʚʠʧʦʚʥʝʥʽ ʪʝʢʪʦʥʽʯʥʽ 

ʪʨʽʱʠʥʠ ʪʘ ʪʨʽʱʠʥʠ ʤʝʪʘʩʦʤʘʪʠʯʥʦʾ çʫʩʘʜʢʠè ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ɿʘ 

ʧʨʠʨʦʜʦʶ, ʷʢ ʽ ʟʘʣʽʟʥʘ ʩʣʶʜʢʘ 2, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʘʣʴʧʽʡʩʴʢʠʭ ʫʪʚʦʨʝʥʴ. ʇʨʝʜ-

ʩʪʘʚʣʝʥʘ ʢʨʫʧʥʠʤʠ (ʚʽʜ 0,05 ʜʦ ʧʦʥʘʜ 3 ʤʤ) ʣʫʩʢʫʚʘʪʠʤʠ ʢʨʠʩʪʘʣʘʤʠ (ʨʠʩ. 

6.22ʚ). 
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ʈʠʩ. 6.23. ʃʫʩʢʫʚʘʪʽ ʢʨʠʩʪʘʣʠ ʟʘʣʽʟʥʦʾ ʩʣʶʜʢʠ ʟ ʥʝʨʫʜʥʠʭ ʧʨʦʰʘʨʢʽʚ (ʘ) 

ʽ ʤʝʪʘʤʦʨʬʦʛʝʥʥʠʭ ʘʣʴʧʽʡʩʴʢʠʭ ʞʠʣ (ʙ). 

ʈʘʩʪʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ ʄʈɽʄ-100; ʟʙʽʣʴʰʝʥʥʷ 1100
ʭ
. 

 

 

ɽʛʽʨʠʥ ʧʨʠʩʫʪʥʽʡ, ʧʝʨʝʚʘʞʥʦ, ʚ ʟʦʥʘʭ ʽʥʪʝʥʩʠʚʥʠʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ 

ʟʤʽʥ. ʋ ʟôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʜʣʷ ʡʦʛʦ ʫʪʚʦʨʝʥʥʷ ʥʝʦʙʭ̔ʜʥʽ ʙʽʣʴʰ ʚʠʩʦʢʽ ʪʝʨʤʦʜʠ-

ʥʘʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʨʦʟʯʠʥʽʚ (ʪʝʤʧʝʨʘʪʫʨʘ, ʣʫʞʥʽʩʪʴ ʨʦʟ-

ʯʠʥʫ, ʘʢʪʠʚʥʽʩʪʴ ʥʘʪʨʽʶ, ʬʫʛʽʪʠʚʥʽʩʪʴ ʢʠʩʥʶ) [53, 75-77]. ɺ ʟʦʥʘʭ ʨʠʙʝʢʽʪʠ-

ʟʘʮʽʾ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ ʝʛʽʨʠʥ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʦʩʠʪʴ ʨʽʜʢʦ. ʇʨʝʜʩʪʘʚʣʝ-
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ʥʠʡ ʦʢʨʝʤʠʤʠ ʢʦʨʦʪʢʦʧʨʠʟʤʘʪʠʯʥʠʤʠ ʢʨʠʩʪʘʣʘʤʠ, ʩʫʙʟʛʽʜʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤʠ 

ʟʘ ʰʘʨʫʚʘʪʽʩʪʶ ʚʤʽʩʥʠʭ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ (ʨʠʩ. 6.24). 

 

 

 

ʈʠʩ. 6.24. ʉʫʙʟʛʽʜʥʽ ʤʝʪʘʩʦʤʘʪʠʯʥʽ ʞʠʣʠ ʝʛʽʨʠʥʫ ʚ ʨʠʙʝʢʽʪʠʟʦʚʘʥʦʤʫ 

ʤʘʛʥʝʪʠʪʦʚʦʤʫ ʢʚʘʨʮʠʪʽ ʧô̫ ʪʦʛʦ ʟʘʣʽʟʠʩʪʦʛʦ ʛʦʨʠʟʦʥʪʫ ɯʥʛʫʣʝʮʴʢʦʛʦ ʨʦʜʦ-

ʚʠʱʘ. 

 

 

ʊʝʪʨʘʬʝʨʠʙʽʦʪʠʪ ʩʧʽʣʴʥʦ ʟ ʢʚʘʨʮʦʤ ʽʥʦʜʽ ʢʘʣʴʮʠʪʦʤ, ʜʦʣʦʤʽʪʦʤ ʚʠʧʦ-

ʚʥʶ̒ ʩʽʯʥʽ ʧʨʦʞʠʣʢʠ ʚ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ, ʷʢʽ ʬʦʨʤʫʚʘʣʠʩʴ ʥʘ ʟʘʚʝ-

ʨʰʘʣʴʥʠʭ ʩʪʘʜʽʷʭ ʥʘʪʨʽʻʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʫ ʟ çʚʽʜʧʨʘʮʴʦʚʘʥʠʭè ʟʙʽʜʥʝʥʠʭ ʥʘ-

ʪʨʽʻʤ ʽ ʟʙʘʛʘʯʝʥʠʭ ʢʘʣʽʻʤ ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʨʦʟʯʠʥʽʚ. ʋʪʚʦʨʶʶʪʴ ʪʘʙʣʠʪʯʘ-

ʩʪʽ, ʣʫʩʢʫʚʘʪʽ ʢʨʠʩʪʘʣʠ ʨʦʟʤʽʨʦʤ ʜʦ 0,5 ʤʤ, ʚ ʦʢʨʝʤʠʭ ʧʨʦʞʠʣʢʘʭ ʬʽʢʩʫʻʪʴʩʷ 

ʢʨʫʧʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʪʝʪʨʘʬʝʨʠʙʽʦʪʠʪ ʟ ʨʦʟʤʽʨʦʤ ʢʨʠʩʪʘʣʽʚ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ 

ʚʠʤʽʨʦʤ ʜʦ 10 ʤʤ. 

ʉʝʣʘʜʦʥʽʪ, ̫ ʢ ʽ ʪʝʪʨʘʬʝʨʠʙʽʦʪʠʪ, ʧʨʠʩʫʪʥʽʡ ʫ ʩʽʯʥʠʭ ʧʨʦʞʠʣʢʘʭ ʢʚʘʨʮʫ. 

ʉʧʽʣʴʥʦ ʩ ʪʝʪʨʘʬʝʨʠʙʽʦʪʠʪʦʤ ʥʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʤʽʥʥʽʩʪʴ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ ʾʭ ʬʦʨʤʫʚʘʥʥʷ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʣʫʩʢʫʚʘʪʠʤʠ (ʨʠʩ. 

6.25) ʷʩʢʨʘʚʦʟʝʣʝʥʠʤʠ ʢʨʠʩʪʘʣʘʤʠ ʨʦʟʤʽʨʦʤ ʜʦ 0,3 ʤʤ. 
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ʈʠʩ. 6.25. ʇʘʨʘʣʝʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ (ʘ) ʽ ʨʘʜʽʘʣʴʥʦʧʨʦʤʝʥʠʩʪʠʡ (ʙ) ʘʛ-

ʨʝʛʘʪʠ ʜʨʽʙʥʠʭ ʣʫʩʢʫʚʘʪʠʭ ʢʨʠʩʪʘʣʽʚ ʩʝʣʘʜʦʥʽʪʫ. 

ʈʘʩʪʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ ʄʈɽʄ-100; ʟʙʽʣʴʰʝʥʥʷ 850
ʭ
. 

 

 

ʂʘʨʙʦʥʘʪʠ, ʥʘ ʚʽʜʤʽʥʥʫ ʚʽʜ ʧʝʨʚʠʥʥʠʭ ʤʝʪʘʤʦʨʬʦʛʝʥʥʠʭ, ʩʢʣʘʜ ʷʢʠʭ 

ʙʣʠʟʴʢʠʡ ʜʦ ʩʠʜʝʨʠʪʫ, ʚ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʘʣʴʮʠʪʦʤ, 

ʜʦʣʦʤʽʪʦʤ. ɿʨʽʜʢʘ ʬʽʢʩʫʻʪʴʩʷ ʬʝʨʦʜʦʣʦʤʽʪ. ʋʪʚʦʨʝʥʥʷ ʢʘʨʙʦʥʘʪʽʚ ʧʦʚô̫ ʟʘʥʝ ʟ 

ʟʘʚʝʨʰʘʣʴʥʠʤʠ ʩʪʘʜʽʷʤʠ ʚʧʣʠʚʫ ʥʘ ʟʘʣʽʟʦʨʫʜʥʽ ʨʠʙʝʢʽʪʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ çʚʽ-

ʜʧʨʘʮʴʦʚʘʥʠʭè ʤʝʪʘʩʦʤʘʪʠʟʫʶʯʠʭ ʨʦʟʯʠʥʽʚ. ʋʪʚʦʨʶʶʪʴ ʩʫʙʟʛʽʜʥʽ ʘʙʦ ʩʽʯʥʽ 

ʧʨʦʞʠʣʢʠ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 10 ʤʤ (ʨʠʩ. 6.26, 6.27). ʈʦʟʤʽʨ ʢʨʠʩʪʘʣʽʚ ʢʦʣʠʚʘʻʪʴ-

ʩʷ ʚʽʜ 0,01 ʜʦ 0,3 ʤʤ. 

ʄʽʥʝʩʦʪʘʾʪ ʫʪʚʦʨʶʻ ʩʫʙʟʛʽʜʥʽ ʩʽʯʥʽ ʧʨʦʞʠʣʢʠ ʘʙʦ ʤʝʪʘʩʦʤʘʪʠʯʥʫ ʚʢʨʘ-

ʧʣʝʥʽʩʪʴ ʣʫʩʢʫʚʘʪʠʭ ʢʨʠʩʪʘʣʽʚ ʨʦʟʤʽʨʦʤ ʜʦ 0,1 ʤʤ (ʨʠʩ. 6.28). ʇʨʦʩʪʦʨʦʚʦ 

ʪʷʞʽʻ ʜʦ ʧʝʨʠʬʝʨʽʡʥʠʭ ʯʘʩʪʠʥ ʟʦʥʘʣʴʥʠʭ ʪʽʣ ʨʠʙʝʢʽʪʦʚʠʭ ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ʍʘ-

ʨʘʢʪʝʨʥʠʡ ʪʘʢʦʞ ʜʣʷ ʦʨʝʦʣʴʥʠʭ ʟʦʥ ʾʭ ʩʠʥʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʦʢʚʘʨʮʫʚʘʥʥʷ. 

ɹʽʦʪʠʪ ï ʨʝʣʽʢʪʦʚʠʡ ʤʝʪʘʤʦʨʬʦʛʝʥʥʠʡ ʤʽʥʝʨʘʣ, ʧʨʠʩʫʪʥʽʡ ʫ ʨʠʙʝʢʽʪʠ-

ʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ ʢʚʘʨʮʠʪʘʭ ʫ ʚʠʛʣʷʜʽ ʥʝʟʥʘʯʥʦʛʦ ʨʦʟʤʽʨʫ 

ʜʦ 0,2 ʤʤ. ʣʫʩʢʫʚʘʪʠʭ ʢʨʠʩʪʘʣʽʚ ï ʚʢʨʘʧʣʝʥʠʭ ʫ ʢʫʤʽʥʛʪʦʥʽʪʦʚʽʡ, ʤʘʛʥʝʟʽʦʨʠ-
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ʙʝʢʽʪʦʚʽʡ ʤʘʪʨʠʮʽ ʘʙʦ ʟʽʙʨʘʥʠʭ ʫ ʧʦʰʘʨʦʚʦ ʦʨʽʻʥʪʦʚʘʥʽ ʣʽʥʟʦʚʠʜʥʽ ʘʛʨʝʛʘʪʠ 

ʜʦʚʞʠʥʦʶ ʜʦ 2 ʤʤ. ʃʦʢʘʣʴʥʦ ʚ ʜʽʣʷʥʢʘʭ ʧʩʝʚʜʦʤʦʨʬʽʟʘʮʽʾ ʢʫʤʽʥʛʪʦʥʽʪʫ ʤʘʛ-

ʥʝʟʽʦʨʠʙʝʢʽʪʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʤʽʱʝʥʥʷ ʙʽʦʪʠʪʫ ʙʽʤʽʥʝʨʘʣʴʥʠʤ ʘʛʨʝʛʘʪʦʤ 

ʘʣʴʙʽʪ + ʤʘʛʥʝʟʽʦʨʠʙʝʢʽʪ. 

 

     

ʘ       ʙ 

 

ʈʠʩ. 6.26. ʉʫʙʟʛʽʜʥʽ ʧʨʦʞʠʣʢʠ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ ʢʘʣʴʮʠʪʫ (ʩʚʽʪʣʦʩʽʨʝ) ʚ 

ʩʣʘʙʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʠʭ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʘʭ; ʯʦʨʥʝ ï ʤʘʛʥʝʪʠʪ. 

ʇʨʦʭʽʜʥʝ ʩʚʽʪʣʦ; ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ; ʟʙʽʣʴʰʝʥʥʷ 45
ʭ
. 

 

 

ɸʧʘʪʠʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʚʦʤʘ ʛʝʥʝʨʘʮʽʷʤʠ: ʨʝʣʽʢʪʦʚʠʤ ʤʝʪʘʤʦʨʬʦʛʝʥ-

ʥʠʤ ʽ ʥʦʚʦʫʪʚʦʨʝʥʠʤ ʤʝʪʘʩʦʤʘʪʠʯʥʠʤ. ʇʝʨʰʠʡ ʧʨʠʩʫʪʥʽʡ, ʧʝʨʝʚʘʞʥʦ, ʚ 

ʩʢʣʘʜʽ ʚʠʭʽʜʥʠʭ ʢʫʤʽʥʛʪʦʥʽʪ-ʤʘʛʥʝʪʠʪʦʚʠʭ, ʤʘʛʥʝʪʠʪ-ʢʫʤʽʥʛʪʦʥʽʪʦʚʠʭ ʢʚʘʨ-

ʮʠʪʽʚ ʧʝʨʠʬʝʨʽʡʥʠʭ ʟʦʥ ʟʘʣʽʟʠʩʪʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʄʝʪʘʩʦʤʘʪʠʯʥʠʡ ʘʧʘʪʠʪ ʧʨʦʩ-

ʪʦʨʦʚʦ ʪʷʞʽʻ ʜʦ ʜʽʣʷʥʦʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʷʚʫ ʨʠʙʝʢʽʪʠʟʘʮʽʾ ʤʘʛʥʝʪʠʪʦʚʠʭ 

ʢʚʘʨʮʠʪʽʚ. ɼʣʷ ʘʧʘʪʠʪʫ ʦʙʦʭ ʨʽʟʥʦʚʠʜʽʚ ʭʘʨʘʢʪʝʨʥʘ ʢʦʨʦʪʢʦʩʪʦʚʧʯʘʩʪʘ ʬʦʨʤʘ 

ʢʨʠʩʪʘʣʽʚ ʜʦʚʞʠʥʦʶ ʜʦ 0,05 ʤʤ (ʨʠʩ. 6.29). ʂʨʠʩʪʘʣʠ ʤʝʪʘʤʦʨʬʦʛʝʥʥʦʛʦ ʘʧʘ-

ʪʠʪʫ ʦʨʽʻʥʪʦʚʘʥʽ ʟʫʙʟʛʽʜʥʦ ʟ ʰʘʨʫʚʘʪʽʩʪʶ ʤʘʛʥʝʪʠʪʦʚʠʭ ʢʚʘʨʮʠʪʽʚ, ʤʝʪʘʩʦʤʘ-

ʪʠʯʥʦʛʦ ï ʭʘʦʪʠʯʥʦ. 
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ʈʠʩ. 6.27. ʄʦʥʦʢʨʠʩʪʘʣ ʢʘʣʴʮʠʪʫ ʟ ʭʘʨʘʢʪʝʨʥʦʶ ʩʧʘʡʥʽʩʪʶ ʧʦ ʨʦʤʙʦ-

ʝʜʨʫ. 

ʈʘʩʪʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ ʄʈɽʄ-100; ʟʙʽʣʴʰʝʥʥʷ 970
ʭ
. 

 

 

 

 

ʈʠʩ. 6.28. ʊʦʥʢʠʡ ʧʨʦʞʠʣʦʢ ʧʘʨʘʣʝʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʣʫʩʢʫʚʘʪʠʭ ʢʨʠ-

ʩʪʘʣʽʚ ʤʽʥʝʩʦʪʘʾʪʫ ʚ ʨʠʙʝʢʽʪʠʟʦʚʘʥʦʤʫ ʤʘʛʥʝʪʠʪʦʚʦʤʫ ʢʚʘʨʮʠʪ.̔ 

ʈʘʩʪʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ ʄʈɽʄ-100; ʟʙʽʣʴʰʝʥʥʷ 740
ʭ
. 
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ʈʠʩ. 6.29. ʂʦʨʦʪʢʦʩʪʦʚʧʯʘʩʪʽ ʢʨʠʩʪʘʣʠ ʘʧʘʪʠʪʫ (ʩʚʽʪʣʦʩʽʨʝ) ʚ ʧʦʤ̔-

ʨʥʦ ʨʠʙʝʢʽʪʠʟʦʚʘʥʦʤʫ ʤʘʛʥʝʪʠʪʦʚʦʤʫ ʢʚʘʨʮʠʪʽ. 

ʉʠʥʻ ï ʨʠʙʝʢʽʪ; ʯʦʨʥʝ ï ʤʘʛʥʝʪʠʪ; ʙʽʣʝ ï ʢʚʘʨʮ. 

ʇʨʦʭʽʜʥʝ ʩʚʽʪʣʦ; ʙʝʟ ʘʥʘʣʽʟʘʪʦʨʘ; ʟʙʽʣʴʰʝʥʥʷ 110
ʭ
. 

 

 

     

ʘ       ʙ 

 

ʈʠʩ. 6.30. ʆʢʪʘʝʜʨʠʯʥʠʡ ʢʨʠʩʪʘʣ (ʘ) ʽ ʘʛʨʝʛʘʪ ʢʩʝʥʦʤʦʨʬʥʠʭ ʧʦʣʽʝʜ-

ʨʠʯʥʠʭ ʽʟʦʤʝʪʨʠʯʥʠʭ ʢʨʠʩʪʘʣʽʚ (ʙ) ʧʽʨʠʪʫ. 

ʈʘʩʪʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ ʄʈɽʄ-100; ʟʙʽʣʴʰʝʥʥʷ 1000
ʭ
. 

 


