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ɸʅʆʊɸʎɯʗ 

 

ʄʘʨʫʩʷʢ ɺ.ʇ. ɻʝʦʣʦʛʽʷ, ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʽ ʛʝʥʝʟʠʩ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ 

ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ 

ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

(ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 04.00.11 çɻʝʦʣʦʛʽʷ ʤʝʪʘʣʝʚʠʭ ʽ ʥʝʤʝʪʘʣʝʚʠʭ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥè. ï. ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ. 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ. ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çɯʥʩʪʠʪʫʪ ʛʝʦʭʽʤʽʾ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè, ʂʠʾʚ, 2021. 

ʇʨʦʙʣʝʤʘ ʧʦʰʫʢʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʟʦʣʦʪʘ ʻ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʚʩʽʭ 

ʢʨʘʾʥ. ʉʚʽʪʦʚʝ ʩʧʦʞʠʚʘʥʥʷ ʟʦʣʦʪʘ ʽ ʡʦʛʦ ʮʽʥʘ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʪʴ, ʘ ʥʦʚʽ ʟʥʘʯʥʽ 

ʨʦʜʦʚʠʱʘ ʤʘʡʞʝ ʥʝ ʚʽʜʢʨʠʚʘʶʪʴʩʷ. ɺ ʥʘʡʙʣʠʞʯʠʡ ʯʘʩ ʦʯʽʢʫʻʪʴʩʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ 

ʟʘʧʘʩʽʚ ʚʽʜʦʤʠʭ ʨʦʜʦʚʠʱ, ʱʦ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʜʝʬʽʮʠʪʫ ʮʴʦʛʦ ʙʣʘʛʦʨʦʜʥʦʛʦ 

ʤʝʪʘʣʫ. 

ɼʣʷ ʋʢʨʘʾʥʠ ʮʽ ʧʨʦʙʣʝʤʠ ʜʫʞʝ ʚʘʞʣʠʚʽ, ʽ ʩʘʤʝ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʷʢʠʡ ʚʠʤʘʛʘʻ 

ʥʝ ʟʤʝʥʰʝʥʥʷ ʟʦʣʦʪʦʚʘʣʶʪʥʠʭ ʟʘʧʘʩʽʚ, ʘ ʾʭ ʧʦʩʪʽʡʥʦʛʦ ʧʦʧʦʚʥʝʥʥʷ. ɼʦʩʷʛʪʠ ʮʴʦʛʦ 

ʤʦʞʣʠʚʦ, ʪʘʢ ʷʢ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ ʥʘʜʨ ʋʢʨʘʾʥʠ ʦʮʽʥʶʻʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʦ. 

ʈʦʜʦʚʠʱʘ ʟʦʣʦʪʘ ʚ ʋʢʨʘʾʥʽ ʚʽʜʦʤʽ ʚ ʪʨʴʦʭ ʟʦʣʦʪʦʨʫʜʥʠʭ ʧʨʦʚʽʥʮʽʷʭ: ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ, ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʪʘ ʚ ɼʦʥʝʮʴʢʽʡ ʟʦʣʦʪʦʨʫʜʥʽʡ ʧʨʦʚʽʥʮʽʾ. ɺ ʟʦʣʦʪʦʨʫʜʥʽʡ 

ʧʨʦʚʽʥʮʽʾ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʽʜʦʤʽ ʪʨʠ ʨʦʜʦʚʠʱʘ ʟʦʣʦʪʘ: ɹʨʝʛʽʚʩʴʢʝ, ʄʫʞʽʾʚʩʴʢʝ 

ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʽ ʪʘ ʉʘʫʣʷʢʩʴʢʝ ʨʦʜʦʚʠʱʝ ʚ ʄʘʨʤʘʨʦʩʴʢʦʤ ʤʘʩʠʚʽ 

ʈʘʭʽʚʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. ʈʦʜʦʚʠʱʝ ʉʘʫʣʷʢ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʦʛʦ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʠʧʫ ʚ ʪʦʥʢʦ ʨʦʟʩʣʘʥʮʴʦʚʘʥʽʡ ʨʫʜʦʥʦʩʥʽʡ ʪʦʚʱʽ. ɺ ʧʝʚʥʽʡ ʤʽʨʽ ʚ 

ʚʽʜʥʦʰʝʥʥʽ ʨʫʜʦʥʦʩʥʦʩʪʽ ʚʠʚʯʝʥʦ ʽ ʏʠʚʯʠʥʩʴʢʠʡ ʨʫʜʦʥʦʩʥʠʡ ʨʘʡʦʥ, ʪʫʪ ʟʥʘʡʜʝʥʦ 

ʟʦʣʦʪʠʥʢʠ ʚ ʯʝʪʚʝʨʪʠʥʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ. ɿʚʠʯʘʡʥʦ ʧʦʪʨʽʙʥʦ ʚʝʩʪʠ 

ʧʦʰʫʢ ʟʦʣʦʪʘ ʚ ʢʦʨʽʥʥʠʭ ʧʦʨʦʜʘʭ, ʧʝʨʝʜʫʤʦʚʠ ʥʘʷʚʥʦʩʪʽ ʷʢʦʛʦ ʜʝʪʘʣʴʥʦ 

ʨʦʟʛʣʷʥʫʪʽ ʚ ʜʘʥʽʡ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ. ɺʨʘʭʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʟʥʘʥʥʷ ʽ ʜʘʥʽ ʟ 

ʛʘʟʦʥʦʩʥʦʩʪʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ 
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ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʙʽʪ ʟ ʧʦʰʫʢʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʧʽʜ 

ʥʘʩʫʚʦʤ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ. 

ɺ ʟʘʚʜʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʭʦʜʠʣʦ ʚʠʚʯʠʪʠ ʛʝʦʣʦʛʽʶ, ʤʽʥʝʨʘʣʴʥʠʡ 

ʩʢʣʘʜ ʪʘ ʛʝʥʝʟʠʩ ʛʽʜʨʦʪʝʤʘʣʽʪʽʚ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʚ ʋʢʨʘʾʥʩʴʢʠʭ 

ʂʘʨʧʘʪʘʭ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʧʦʣʴʦʚʽ 

ʤʘʨʰʨʫʪʥʽ ʟʡʦʤʢʠ ʟ ʚʽʜʙʦʨʦʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʨʘʟʢʽʚ ʽʟ ʚʽʜʩʣʦʥʝʥʴ ʧʦ ʛʣʠʙʦʢʦ 

ʚʨʽʟʘʥʠʭ ʜʦʣʠʥʘʭ ʧʦʪʦʢʽʚ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ (ʙʣʠʟʴʢʦ 300 ʟʨʘʟʢʽʚ). ʅʘ 

ʧʨʝʜʩʪʘʚʥʠʮʽʡ ʢʽʣʴʢʦʩʪʽ ʟʨʘʟʢʽʚ ʽʟ ʚʽʜʩʣʦʥʝʥʴ ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟʠ ʪʘʢʽ ʷʢ: ʪʝʨʤʦ-ɽʈʉ 

(280), ʛʦʤʦʛʝʥʽʟʘʮʽʾ (400), ʜʝʢʨʝʧʽʪʘʮʽʡʥʽ (150), ʢʨʽʦʤʝʪʨʠʯʥʽ (100), 

ʨʝʥʪʛʝʥʬʣʶʦʨʝʩʮʝʥʪʥʽ (30), ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ (30) ʪʘ ʨʝʥʪʛʝʥʦ-

ʩʪʨʫʢʪʫʨʥʽ (20). 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʤʽʥʝʨʘʣʽʚ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʩʫʣʴʬʽʜʽʚ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ 

ʤʝʪʦʜʠʢʦʶ ʨʦʟʨʦʙʣʝʥʦʶ ʚ ʃʴʚʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤ. ɯ.ʌʨʘʥʢʘ, 

ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʟʤʦʥʪʦʚʘʥʽʡ ʫʩʪʘʥʦʚʮʽ. ʎʝ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʽʟʥʷʪʠ ʤʽʥʝʨʘʣʠ-

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʠ ʟʘ ʛʝʥʝʨʘʮʽʷʤʠ, ʚʠʷʚʣʷʪʠ ʨʽʟʥʠʮʶ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʠʩʪʘʣʽʚ ʥʘ ʾʭʥʽʡ ʧʦʚʝʨʭʥʽ ʪʘ ʫ ʚʥʫʪʨʽʰʥʽʭ ʜʽʣʷʥʢʘʭ, ʥʘ ʨʽʟʥʠʭ 

ʛʨʘʥʷʭ ʢʨʠʩʪʘʣʽʚ, ʛʘʙʽʪʫʩ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʠʤʠ ʧʨʦʩʪʠʤʠ ʬʦʨʤʘʤʠ 

(ʢʦʤʙʽʥʘʮʽʻʶ ʧʨʦʩʪʠʭ ʬʦʨʤ), ʥʘ ʨʝʙʨʘʭ ʪʘ ʥʘ ʚʝʨʰʠʥʘʭ ʢʨʠʩʪʘʣʽʚ ʨʽʟʥʠʭ ʧʨʦʩʪʠʭ 

ʬʦʨʤ. 

ʄʝʪʦʜ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʚʢʣʶʯʝʥʴ ʚʠʢʦʨʠʩʪʘʥʦ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʤʽʥʝʨʘʣʦʪʚʦʨʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ 

ʪʘ ʬʽʢʩʘʮʽʷ ʚʩʽʭ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʫ ʚʢʣʶʯʝʥʥʷʭ ʚ ʭʦʜʽ ʾʭʥʴʦʾ ʛʦʤʦʛʝʥʽʟʘʮʽʾ 

ʟʜʽʡʩʥʶʚʘʣʠ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 600ï1200ʭ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʤʽʢʨʦʪʝʨʤʦʢʘʤʝʨʽ. 

ɺʠʢʦʥʘʥʦ ʧʦʥʘʜ 50 ʘʥʘʣʽʟʽʚ ʤʝʪʦʜʦʤ ʜʝʢʨʝʧʽʪʘʮʽʾ. 

ʄʝʪʦʜ ʜʝʢʨʝʧʽʪʘʮʽʾ ʚʢʣʶʯʝʥʴ ʟʘʩʪʦʩʦʚʘʥʦ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʥʝʧʨʦʟʦʨʠʭ ʨʫʜʥʠʭ 

ʤʽʥʝʨʘʣʽʚ (ʦʩʢʽʣʴʢʠ ʚ ʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʢʣʶʯʝʥʴ ʤʝʪʦʜʦʤ ʛʦʤʦʛʝʥʽʟʘʮʽʾ 

ʥʝʤʦʞʣʠʚʝ) ʟ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʧʠʪʘʥʴ (ʚʠʷʚʣʝʥʥʷ 

ʚʽʜʥʦʩʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ ʦʢʨʝʤʠʭ ʨʫʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʪʘ 

ʾʭ ʛʝʥʝʪʠʯʥʠʭ ʛʨʫʧ ʫ ʯʘʩʽ. ɼʝʢʨʝʧʪʦʚʘʢʫʫʤʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʘʥʦ ʥʘ ʚʘʢʫʫʤʥʦʤʫ 

ʜʝʢʨʝʧʪʦʤʝʪʨʽ ɺɼ-4. 
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ʄʝʪʦʜ ʢʨʽʦʤʝʪʨʽʾ (ʧʨʠʙʣʠʟʥʦ 100) ʚʢʣʶʯʝʥʴ ʤʽʥʝʨʘʣʦʫʪʚʦʨʶʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʩʢʣʘʜʫ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ. ʂʨʽʦʤʝʪʨʽʶ 

ʫʤʦʚʥʦ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: 1) ʢʨʽʦʤʝʪʨʽʶ ʛʘʟʽʚ; 2) ʢʨʽʦʤʝʪʨʽʶ ʨʽʜʠʥ. 

ɺʢʣʶʯʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʫ ʢʨʽʦʢʘʤʝʨʘʭ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʢʦʥʩʪʨʫʢʮʽʾ ʚ 

ʷʢʦʩʪʽ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʜʢʠʡ ʘʟʦʪ ʽ ʨʽʜʢʠʡ ʉʆ2, 

ʘʮʝʪʦʥ ʘʙʦ ʩʠʣʽʢʘʪʥʝ ʤʘʩʣʦ, ʨʽʟʥʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʩʫʤʽʰʽ, ʥʘʤʠ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ 

ʚʢʣʶʯʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʨʽʜʢʠʡ ʘʟʦʪ. 

ʈʝʥʪʛʝʥʬʣʶʦʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ (ʈʌɸ) ï ʦʜʠʥ ʽʟ ʩʫʯʘʩʥʠʭ ʩʧʝʢʪʨʦʩʢʦʧʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʯʦʚʠʥʠ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʾʾ ʝʣʝʤʝʥʪʥʦʛʦ 

ʩʢʣʘʜʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʘʪʠʩʷ ʚʩʽ ʝʣʝʤʝʥʪʠ ʚʽʜ ʙʝʨʠʣʽʶ (Be) ʜʦ 

ʫʨʘʥʫ (U). ʄʝʪʦʜ ʈʌɸ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʙʦʨʽ ʪʘ ʧʦʜʘʣʴʰʦʤʫ ʘʥʘʣʽʟʽ ʩʧʝʢʪʨʘ, 

ʦʪʨʠʤʘʥʦʛʦ ʰʣʷʭʦʤ ʚʧʣʠʚʫ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʨʝʥʪʛʝʥʽʚʩʴʢʠʤ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. ɸʚʪʦʨʦʤ ʚʠʢʦʥʘʥʦ 30 ʪʘʢʠʭ ʘʥʘʣʽʟʽʚ. 

ɽʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʥʘ ʩʢʘʥʫʶʯʦʤʫ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ-ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02 ʫ ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʤʫ 

ʽ ʥʘʚʯʘʣʴʥʦʤʫ ʮʝʥʪʨʽ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ (ʘʥʘʣʽʪʠʢ ʉʝʨʢʽʟ ʈ.ʗ.). ʊʘʢʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʥʘʥʦ ʥʘ 30 ʟʨʘʟʢʘʭ.  

ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʟʜʽʡʩʥʝʥʦ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʽ ɼʈʆʅ-3 ʫ 

ʤʽʞʢʘʬʝʜʨʘʣʴʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ (ʘʥʘʣʽʪʠʢ ʏʦʙʘ ʆ.). 

ʎʽ ʘʥʘʣʽʟʠ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʦʩʥʦʚʥʽ ʰʣʷʭʠ ʤʽʛʨʘʮʽʾ ʬʣʶʾʜʽʚ, ʱʦ ʥʝʦʙʭʽʜʥʦ 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʢʦʨʽʥʥʦʾ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

ʉʪʨʘʪʠʛʨʘʬʽʷ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʽ ʡʦʛʦ ʪʝʢʪʦʥʽʯʥʘ ʙʫʜʦʚʘ ʚʠʚʯʘʣʠʩʷ 

ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ ʽ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʪʨʘʢʪʫʶʪʴʩʷ ʧʦ ʨʽʟʥʦʤʫ. ɿʘ 

ʥʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʄʘʨʤʘʨʦʩʴʢʠʡ ʤʘʩʠʚ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ɺʥʫʪʨʽʰʥʽʭ 

ʂʘʨʧʘʪʘʭ ï ʮʝ ʘʣʦʭʪʦʥʥʠʡ ʥʘʩʫʥʫʪʠʡ ʪʝʢʪʦʥʽʯʥʠʡ ʝʣʝʤʝʥʪ ʥʘʡʙʽʣʴʰ ʧʨʠʧʽʜʥʷʪʠʡ 

ʪʘ ʚʠʚʝʜʝʥʠʡ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ, ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʘʟ ʘʣʴʧʽʡʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ, 

ʜʝʱʦ ʧʝʨʝʩʫʥʫʪʠʡ ʜʦ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ. ʇʨʠʯʠʥʦʶ ʧʨʠʧʽʜʥʷʪʦʩʪʽ ʤʘʩʠʚʫ ʻ ʚʠʩʦʢʝ 

ʧʦʣʦʞʝʥʥʷ ʪʫʪ ʘʚʪʦʭʪʦʥʥʠʭ ʧʣʘʪʬʦʨʤʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʽʜ ʥʠʤ. ʇʦʜʘʣʴʰʦʤʫ 
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ʧʝʨʝʩʫʚʘʥʥʶ ʡʦʛʦ ʜʦ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʧʝʨʝʰʢʦʜʠʚ ʚʠʩʪʫʧ ʇʦʜʽʣʴʩʴʢʦʛʦ ʙʣʦʢʫ 

ʧʣʘʪʬʦʨʤʠ. 

ʇʦʨʦʜʠ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʧʘʩʠʚʥʽʡ ʦʢʨʘʾʥʽ ɭʚʨʘʟʽʡʩʴʢʦʾ 

ʧʣʠʪʠ, ʦʜʥʘʢ ʚ ʢʽʥʮʽ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʨʦʟʧʦʯʘʣʘʩʴ ʢʦʣʽʟʽʷ ʢʦʥʪʠʥʝʥʪʫ ɭʚʨʘʟʽʾ ʟ 

ʤʽʢʨʦʧʣʠʪʦʶ ʇʘʥʦʥʽʾ-ʊʨʘʥʩʽʣʴʚʘʥʽʾ (ʣʘʨʘʤʽʡʩʴʢʽ ʨʫʭʠ ʘʣʴʧʽʡʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ). 

ʋ ʂʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʩʪʘʥʦʚʠʣʠʩʴ ʫʤʦʚʠ ʩʪʠʩʢʫ ʪʘ ʧʦʣʦʛʘ ʩʫʙʜʫʢʮʽʷ 

ɭʚʨʘʟʽʡʩʴʢʦʾ ʧʣʠʪʠ ʧʽʜ ʇʘʥʦʥʩʴʢʦ-ʊʨʘʥʩʽʣʴʚʘʥʩʴʢʫ ʤʽʢʨʦʧʣʠʪʫ. ʊʝʢʪʦʥʽʯʥʽ 

ʧʨʦʮʝʩʠ ʘʢʪʠʚʽʟʫʚʘʣʠʩʷ ʚ ʢʽʥʮʽ ʧʘʣʝʦʛʝʥʫ (ʩʘʚʩʴʢʽ ʨʫʭʠ ʘʣʴʧʽʡʩʴʢʦʾ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ). ʊʦʜʽ ʞ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʣʽʟʽʾ ʽ ʧʦʣʦʛʦʾ ʩʫʙʜʫʢʮʽʾ ʧʨʠ ʟʘʢʨʠʪʪʽ 

ʙʘʩʝʡʥʽʚ (ʍʘʠʥ, ʃʦʤʠʟʝ, 1995) ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ ʙʫʣʠ ʚʪʷʛʥʫʪʽ ʫ ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ 

ʪʘ ʫʚʽʡʰʣʠ ʜʦ ʩʢʣʘʜʫ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʧʦʢʨʠʚʫ. ɺ ʧʨʦʜʦʚʞ ʢʽʥʮʷ ʧʘʣʝʦʛʝʥʫ-

ʥʝʦʛʝʥʫ ʘʢʪʠʚʽʟʘʮʽʷ ʪʝʢʪʦʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʩʘʚʩʴʢʽ ʪʘ ʰʪʠʨʽʡʩʴʢʽ ʨʫʭʠ ʘʣʴʧʽʡʩʴʢʦʾ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ) ʧʨʠʟʚʝʣʘ ʜʦ ʧʦʛʣʠʥʘʥʥʷ ʩʫʙʩʪʨʘʪʫ ʂʘʨʧʘʪ ʫ ʟʦʥʫ ʩʫʙʜʫʢʮʽʾ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ (ʩʢʘʣʴʧʦʚʘʥʠʭ) ʧʦʢʨʦʚʽʚ ʬʣʽʰʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ ʽ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʝʧʝʨʽʰʥʴʦʛʦ ʧʦʣʦʞʝʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʫ ʄʘʨʤʘʨʦʩʴʢʦʤʫ 

ʧʦʢʨʦʚʽ ʂʘʨʧʘʪ. 

ɸʥʘʣʽʟ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʏʠʚʯʠʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʧʦʢʘʟʫʻ, ʱʦ ʦʩʥʦʚʥʽ 

ʧʦʧʝʨʝʯʥʽ ʧʦʨʫʰʝʥʥʷ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʜʦʣʠʥʘʤʠ ʧʦʪʦʢʽʚ: ɼʦʙʨʠʥ, ɸʣʴʙʽʥ, 

ʇʦʧʘʜʠʥʝʮʴ, ʃʦʩʪʫʥ, ʏʝʤʽʨʥʠʡ, ʇʝʨʢʘʣʘʙ. ɺʫʟʣʠ ʧʝʨʝʩʽʯʝʥʥʷ ʮʠʭ ʧʦʧʝʨʝʯʥʠʭ 

ʧʦʨʫʰʝʥʴ ʟ ʧʦʟʜʦʚʞʥʽʤʠ, ʷʢʽ ʚʽʜʜʽʣʷʶʪʴ ʛʨʘʙʝʥ-ʩʠʥʢʣʽʥʘʣʽ ʚʽʜ ʛʦʨʩʪ-ʘʥʪʠʢʣʽʥʘʣʝʡ 

ʽ ̒ ʦʩʥʦʚʥʠʤʠ ʰʣʷʭʘʤʠ ʤʽʛʨʘʮʽʾ ʛʣʠʙʠʥʥʠʭ ʬʣʶʾʜʽʚ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʪʝʨʤʘʣʴʥʠʭ 

ʨʦʟʯʠʥʽʚ. ʉʘʤʝ ʟ ʮʠʤʠ ʤʽʩʮʷʤʠ ʩʣʽʜ ʧʦʚôʷʟʫʚʘʪʠ ʧʦʰʫʢʠ ʢʦʨʽʥʥʠʭ ʨʦʜʦʚʠʱ 

ʟʦʣʦʪʘ. 

ʋ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʞʠʣʴʥʠʭ 

ʫʪʚʦʨʝʥʴ: ʫ ʤʝʪʘʤʦʨʬʽʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ï ʢʚʘʨʮʦʚʽ, ʢʚʘʨʮ-ʧʦʣʴʦʚʦʰʧʘʪʦʚʽ, 

ʢʚʘʨʮ-ʛʨʘʥʘʪʦʚʽ, ʙʘʨʠʪʦʚʽ, ʢʘʨʙʦʥʘʪʥʽ, ʝʧʽʜʦʪʦʚʽ ʽ ʘʤʬʽʙʦʣ-ʘʟʙʝʩʪʦʚʽ; ʚ 

ʤʝʟʦʟʦʡʩʴʢʠʭ ʚʠʚʝʨʞʝʥʠʭ ʧʦʨʦʜʘʭ ï ʢʚʘʨʮʦʚʽ, ʭʣʦʨʠʪʦʚʽ, ʘʣʴʙʽʪʦʚʽ, ʝʧʽʜʦʪʦʚʽ, 

ʢʘʨʙʦʥʘʪʥʽ, ʭʨʠʟʦʪʠʣ-ʘʟʙʝʩʪʦʚʽ ʪʘ ʟʤʽʰʘʥʦʛʦ ʩʢʣʘʜʫ. 

ʅʘʤʠ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʢʚʘʨʮ ʪʘ ʨʽʟʥʦʚʽʢʦʚʽ ʛʝʥʝʨʘʮʽʾ ʧʽʨʠʪʫ ʪʘ ʽʥʰʽ ʨʫʜʥʽ 

ʤʽʥʝʨʘʣʠ ʽʟ ʨʫʜʦʧʨʦʷʚʽʚ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. 
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ʅʘ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʟʨʘʟʢʽʚ ʚʠʚʯʝʥʦ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʽʨʠʪʫ, 

ʛʘʣʝʥʽʪʫ, ʭʘʣʴʢʦʧʽʨʠʪʫ ʽʟ ʨʫʜʦʧʨʦʷʚʽʚ ɼʦʙʨʠʥ, ɸʣʴʙʠʥ, ʃʦʩʪʫʥ, ʄʦʢʨʠʥ, 

ʇʦʧʘʜʠʥʝʮʴ ʚ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ. ɺ ʮʴʦʤʫ ʨʘʡʦʥʽ ʨʫʜʦʧʨʦʷʚʠ 

ʧʦʚôʷʟʘʥʽ ʟ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ ʪʘ ʟ ʤʘʨʛʘʥʮʝʚʠʤʠ ʨʫʜʘʤʠ ʭʨʝʙʪʘ ɺʝʣʠʢʠʡ 

ʇʨʠʣʫʯʥʠʡ. 

ɺ ʨʫʜʦʧʨʦʷʚʘʭ ɼʦʙʨʠʥ, ɸʣʴʙʠʥ, ʃʦʩʪʫʥ, ʄʦʢʨʠʥ, ʇʦʧʘʜʠʥʝʮʴ ʚ 

ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʪʘʢʽ ʨʫʜʥʽ ʤʽʥʝʨʘʣʠ ʷʢ ʧʽʨʠʪ, 

ʭʘʣʴʢʦʧʽʨʠʪ, ʛʘʣʝʥʽʪ, ʱʦ ʧʨʠʩʫʪʥʽ ʚ ʫʩʽʭ ʨʫʜʦʧʨʷʚʘʭ. ʉʬʘʣʝʨʠʪ ʚʽʜʩʫʪʥʽʡ ʚ 

ʨʫʜʦʧʨʦʷʚʘʭ ʄʦʢʨʠʥ ʽ ʇʦʧʘʜʠʥʝʮʴ. ɺ ʨʫʜʦʧʨʦʷʚʽ ɸʣʴʙʠʥ ʦʢʨʽʤ ʧʽʨʠʪʫ, 

ʭʘʣʴʢʦʧʽʨʠʪʫ, ʛʘʣʝʥʽʪʫ ʧʨʠʩʫʪʥʽʡ ʱʝ ʽ ʘʨʩʝʥʦʧʽʨʠʪ. ɸ ʚ ʨʫʜʦʧʨʦʷʚʽ ʃʦʩʪʫʥ 

ʧʨʠʩʫʪʥʽʡ ʱʝ ʽ ʧʽʨʦʪʠʥ. 

ʉʝʨʝʜ ʥʝʨʫʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʢʚʘʨʮ, ʢʘʣʴʮʠʪ, ʭʣʦʨʠʪ, ʩʣʶʜʫ, 

ʧʦʣʴʦʚʽ ʰʧʘʪʠ ʪʘ ʽʥ. ʅʘʤʠ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʢʨʠʩʪʘʣʠʢʠ ʧʽʨʠʪʫ ʜʣʷ ʷʢʠʭ ʫ ʚʩʽʭ 

ʨʫʜʦʧʨʦʷʚʘʭ ʚʩʪʘʥʦʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʽ, ʤʽʥʽʤʘʣʴʥʽ, ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ, 

ʨʦʟʤʘʭʠ ʚʠʙʽʨʦʢ ʪʘ ʛʘʙʽʪʫʩʥʽ ʬʦʨʤʠ (ʢʫʙ, ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʻʜʨ, ʦʢʪʘʝʜʨ). ɺʠʚʯʝʥʦ 

ʪʘʢʦʞ ʧʽʨʠʪ ʫ ʚʤʽʩʥʠʭ ʧʦʨʦʜʘʭ. ɺʠʟʥʘʯʝʥʦ ʝʣʝʤʝʥʪʠ-ʜʦʤʽʰʢʠ ʚ ʩʢʣʘʜʽ ʧʽʨʠʪʫ. 

ɺʠʚʯʝʥʦ ʢʨʠʩʪʘʣʠʢʠ ʛʘʣʝʥʽʪʫ ʪʘ ʚʠʟʥʘʯʝʥʦ ʾʭ ʪʝʨʤʦ-ɽʈʉ ʚ ʨʫʜʦʧʨʦʷʚʘʭ ɼʦʙʨʠʥ ʪʘ 

ɸʣʴʙʠʥ, ʩʬʘʣʝʨʠʪ ʟ ʛʘʣʝʥʽʪʦʤ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ ʪʘ ʧʽʨʦʪʠʥ ʽʟ ʨʫʜʦʧʨʦʷʚʫ 

ʃʦʩʪʫʥ. ɺʠʚʯʝʥʦ ʪʘʢʦʞ ʤʦʨʬʦʣʦʛʽʶ ʢʨʠʩʪʘʣʽʚ ʢʚʘʨʮʫ ʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ. 

ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʦʣʦʪʦʥʦʩʥʠʭ ʧʘʨʘˇʝʥʝʟʽʚ ʨʫʜʦʧʨʦʷʚʽʚ 

ʧʦʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʨʽʚʥʷʥʥʷ ʟ ʈʘʭʽʚʩʴʢʠʤ ʨʫʜʥʠʤ ʨʘʡʦʥʦʤ. ʊʫʪ ʟʥʘʭʦʜʠʪʴʩʷ ʟʦʣʦʪʦʨʫʜʥʝ ʨʦʜʦʚʠʱʝ 

ʉʘʫʣʷʢ, ʱʦ ʧʦʚôʷʟʘʥʝ ʟ ʤʝʪʘʤʦʨʬʽʯʥʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʩʪʨʘʪʠʬʦʨʤʥʦʛʦ 

ʤʘʪʘʤʦʨʬʦʛʝʥʥʦ-ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʪʠʧʫ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ 

ʩʧʨʷʤʦʚʫʚʘʪʠ ʨʦʟʰʫʢʦʚʽ ʨʦʙʦʪʠ ʥʘ ʢʦʨʽʥʥʠʡ ʪʠʧ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʚ ʏʠʚʯʠʥʩʴʢʦʤʫ 

ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ. 

ʊʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʚʯʘʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʦʜʥʦ-ʜʚʦ-ʪʨʠʬʘʟʦʚʠʭ ʚʢʣʶʯʝʥʴ ʚ ʞʠʣʴʥʦʤʫ ʢʚʘʨʮʽ ʥʘ ʚʩʽʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʫʜʦʧʨʦʷʚʘʭ. 
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ʆʜʥʦʬʘʟʦʚʽ ʚʢʣʶʯʝʥʥʷ ʟʘʢʦʥʩʝʨʚʦʚʘʥʽ ʧʽʜ ʯʘʩ ʨʦʩʪʫ ʢʚʘʨʮʫ ʚʢʘʟʫʶʪʴ ʥʘ 

ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʡ ʤʽʥʝʨʘʣʦʪʚʦʨʥʠʡ ʬʣʶʾʜ, ʤʦʞʣʠʚʦ ʤʘʪʘʤʦʨʬʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. 

ɼʚʦʬʘʟʦʚʽ ʚʢʣʶʯʝʥʥʷ ʡʤʦʚʽʨʥʦ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʧʨʠ ʟʘʣʽʢʦʚʫʚʘʥʥʽ ʪʨʽʱʠʥ ʥʘ 

ʩʪʘʜʽʷʭ ʧʽʟʥʴʦ- ʪʘ ʯʘʩʪʢʦʚʦ, ʧʦʩʪʤʝʪʘʤʦʨʬʦʛʝʥʥʦʛʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʞʠʣʴʥʦʛʦ 

ʢʚʘʨʮʫ. ʎʽ ʚʢʣʶʯʝʥʥʷ ʛʦʤʦʛʝʥʽʟʫʚʘʣʠʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 60ï125Üʉ ʥʘ ʜʽʣʷʥʢʘʭ 

ɸʣʴʙʠʥ, ɼʦʙʨʠʥ, ʇʦʧʘʜʠʥʝʮʴ, ʄʦʢʨʠʥ, ʃʦʩʪʫʥ. ɺʢʣʶʯʝʥʥʷ ʚ ʟʨʘʟʢʘʭ ʟ ʚʽʜʩʣʦʥʝʥʴ 

ʇʝʨʢʘʣʘʙ ʽ ɺʝʣʠʢʠʡ ʇʝʨʝʣʫʯʥʠʡ ʛʦʤʦʛʝʥʽʟʫʚʘʣʠʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 230ï245Üʉ. ʎʝ 

ʤʦʞʣʠʚʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʨʦʟʣʦʤʫ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ. 

ʊʨʠʬʘʟʦʚʽ ʚʢʣʶʯʝʥʥʷ ʫ ʢʚʘʨʮʽ ʟ ʨʫʜʦʧʨʦʷʚʫ ʇʝʨʢʘʣʘʙ ʛʦʤʦʛʝʥʽʟʫʚʘʣʠʩʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 305Üʉ. ʇʨʠ ʚʠʱʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʛʨʽʚʘʥʥʷ ʚʢʣʶʯʝʥʥʷ 

ʨʦʟʛʝʨʤʝʪʠʟʦʚʫʚʘʣʠʩʴ. 

ʂʨʽʦʤʝʪʨʠʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʦʜʥʦʬʘʟʦʚʠʭ ʚʢʣʶʯʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʛʦʤʦʛʝʥʽʟʘʮʽʷ ʚʽʜʙʫʚʘʣʘʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -98 ʜʦ -133 Üʉ. ɺʢʣʶʯʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʪʘʥʦʤ. ʅʘ ʜʽʣʷʥʮʽ ɼʦʙʨʠʥ ʚʠʷʚʣʝʥʦ ʦʜʥʦʬʘʟʦʚʽ ʝʪʘʥʦʚʽ 

ʚʢʣʶʯʝʥʥʷ. ɺʠʷʚʣʝʥʦ ʪʘʢʦʞ ʦʜʥʦʬʘʟʦʚʽ ʚʦʜʥʽ ʚʢʣʶʯʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʟʘʣʽʢʦʚʫʚʘʥʥʽ ʪʨʽʱʠʥ ʮʠʨʢʫʣʶʚʘʣʠ ʤʝʪʘʥʦʚʦ-ʚʦʜʥʽ ʨʦʟʯʠʥʠ, ʘ ʪʠʩʢ ʧʨʠ ʽʟʦʣʷʮʽʾ 

ʮʠʭ ʨʦʟʯʠʥʽʚ ʩʪʘʥʦʚʠʚ ʚʽʜ 1,7 ʜʦ 4,3 ʢʙʘʨ, ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʾʭ ʽʟʦʣʷʮʽʾ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 

200 ʜʦ 550 Üʉ  ʧʨʠʯʦʤʫ ʽ ʪʠʩʢ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʣʠ ʥʘʡʚʠʱʠʤʠ ʥʘ ʜʽʣʷʥʮʽ ɺʝʣʠʢʠʡ 

ʇʨʠʣʫʯʥʠʡ. ʎʽ ʜʘʥʽ ʽ ʦʩʦʙʣʠʚʦ ʝʪʘʥʦʚʽ ʚʢʣʶʯʝʥʥʷ ʚʢʘʟʫʶʪʴ ʪʘʢʦʞ ʥʘ ʤʦʞʣʠʚʫ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚ ʚʽʜʥʦʰʝʥʥʽ ʛʘʟʦʥʦʩʥʦʩʪʽ ʘʚʪʦʭʪʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʨʘʡʦʥʫ ʏʠʚʯʠʥ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʚʢʣʶʯʝʥʴ ʥʘ ʚʩʽʭ ʨʫʜʦʨʦʷʚʘʭ ʚʠʟʥʘʯʘʣʘʩʷ 

ʜʝʢʨʝʧʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʽ ʟʤʽʥʶʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 200ï700 Üʉ., ʟ ʨʽʟʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʛʘʟʦʚʠʜʽʣʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʠʡ ʥʘʤʠ ʢʦʤʧʣʝʢʩ ʤʽʥʝʨʘʣʦʛʦ-ʛʝʥʝʪʠʯʥʠʭ ʦʟʥʘʢ 

ʟʨʫʜʝʥʽʥʥʷ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ,  ʱʦ ʩʝʨʝʜ ʥʠʭ 

ʛʦʣʦʚʥʠʤʠ ʻ: 

- ʚʢʣʶʯʝʥʥʷ ʚʫʛʣʝʢʠʩʣʦʪʥʦ-ʚʦʜʥʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʟʘʟʥʘʚʘʣʠ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʟʘʢʠʧʘʥʥʷ (ʛʝʪʝʨʦʛʝʥʽʟʘʮʽʾ) ʚ ʽʥʪʝʨʚʘʣʽ 180ï210 Áʉ ʽ 230ï240 Áʉ; 
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- ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʛʘʟʦʚʦ-ʨʽʜʠʥʥʠʭ ʚʢʣʶʯʝʥʴ (60ï

125 Áʉ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʜʨʫʜʥʠʤ ʝʨʦʟʽʡʥʠʤ ʟʨʽʟʘʤ ʟʦʣʦʪʦʨʫʜʥʠʭ ʨʦʜʦʚʠʱ 

(ʃʷʭʦʚ, ʇʘʚʣʫʥʴ, 2004); 

- ʬʣʶʾʜʥʽ ʚʢʣʶʯʝʥʥʷ ʤʝʪʘʥʦʚʦʛʦ ʽ ʦʩʦʙʣʠʚʦ ʝʪʘʥʦʚʦʛʦ ʩʢʣʘʜʫ, ʱʦ 

ʥʘʡʚʽʨʦʛʽʜʥʽʰʝ ʻ ʽʥʜʠʢʘʪʦʨʘʤ ʥʘʷʚʥʦʩʪʽ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʧʽʜʥʘʩʫʚʽ ʤʘʩʠʚʫ; 

- ʧʦʰʠʨʝʥʥʷ ʢʦʤʙʽʥʘʮʽʾ ʢʫʙʘ ʽ ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʻʜʨʘ ʢʨʠʩʪʘʣʽʚ ʧʽʨʠʪʫ ʟ  ʧʨ-  ʽ  

ʨ-  ʧʨʦʚʽʜʥʽʩʪʶ ʪʘ ʚʠʥʷʪʢʦʚʦ ʝʣʝʢʪʨʦʥʥʦʶ ʧʨʦʚʽʜʥʽʩʪʶ ʛʘʣʝʥʽʪʫ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʚʠʜʽʣʝʥʦ ʜʚʽ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʽ ʜʽʣʷʥʢʠ: 

ʃʦʩʪʫʥ ʱʦʜʦ ʡʤʦʚʽʨʥʦʛʦ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ ʟʨʫʜʝʥʽʥʥʷ, ʽ ʜʽʣʷʥʢʘ ɼʦʙʨʠʥ 

ʱʦʜʦ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʧʦʢʣʘʜʽʚ ʚ ʧʽʜʥʘʩʫʚʽ ʤʘʩʠʚʫ. 

ʈʫʜʥʽ ʪʽʣʘ ʫ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 

ʨʦʟʨʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʟʘʛʘʣʴʥʦʢʘʨʧʘʪʩʴʢʦʛʦ ʥʘʧʨʷʤʢʫ ʪʘ ʟʦʥʘʤʠ 

ʨʦʟʩʣʘʥʮʶʚʘʥʥʷ ʪʘ ʟʽʤô̫ ʪʪʷ. 

ɹʽʣʴʰʽʩʪʴ ʧʨʦʷʚʽʚ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʚ ʥʠʞʥʽʡ ʩʣʘʥʮʝʚʽʡ ʪʦʚʱʽ (ʢʦʣʯʝʜʘʥʥʽ, 

ʤʽʜʥʦʢʦʣʯʝʜʘʥʥʽ, ʧʦʣʽʤʝʪʘʣʽʯʥʽ), ʘ ʫ ʚʝʨʭʥʽʡ ʢʚʘʨʮʠʪ-ʩʣʘʥʮʝʚʽʡ (ʢʦʣʯʝʜʘʥʥʦ-

ʧʦʣʽʤʝʪʘʣʽʯʥʽ ʽ ʯʘʩʪʢʦʚʦ ʤʽʜʥʦʢʦʣʯʝʜʘʥʥʽ) ʩʚʽʪʘʭ ʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɯ 

ʨʦʟʤʽʱʝʥʽ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʫ ʩʝʨʠʮʠʪ-ʭʣʦʨʠʪ-ʢʚʘʨʮʦʚʠʭ, ʭʣʦʨʠʪ-ʢʚʘʨʮʦʚʠʭ 

ʩʣʘʥʮʷʭ ʽ ʨʽʜʰʝ ʫ ʛʨʘʬʽʪʦʚʠʭ ʩʣʘʥʮʷʭ, ʢʚʘʨʮʠʪʘʭ ʽ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʭ 

ʚʫʣʢʘʥʦʛʝʥʥʠʭ ʧʦʨʦʜʘʭ. 

ɿʨʫʜʝʥʽʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʩʫʣʴʬʽʜʥʠʭ ʧʣʘʩʪʦʚʠʭ ʽ ʣʽʥʟʦʧʦʜʽʙʥʠʭ 

ʧʨʦʰʘʨʢʦʚʠʭ ʟʘʣʝʞʽʚ, ʩʽʢʫʯʠʭ ʧʨʦʞʠʣʢʽʚ ʽ ʜʨʽʙʥʦʾ ʚʢʨʘʧʣʝʥʥʦʩʪʽ ʫ ʚʤʽʩʥʠʭ 

ʧʦʨʦʜʘʭ, ʘ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʦ ʽʟ ʢʚʘʨʮʦʚʠʤʠ, ʢʚʘʨʮ-ʧʦʣʴʦʚʦʰʧʘʪʦʚʠʤʠ, ʢʚʘʨʮ-

ʙʘʨʠʪʦʚʠʤʠ, ʢʚʘʨʮ-ʙʘʨʠʪ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʨʦʞʠʣʢʘʤʠ ʷʢʽ ʤʘʶʪʴ ʛʽʜʨʦʪʝʨʤʘʣʴʥʝ 

ʧʦʭʦʜʞʝʥʥʷ. 

ɿʘ ʢʦʤʧʣʝʢʩʦʤ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʧʦʨʽʚʥʷʥʥʷʤ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʚʠʢʦʥʘʥʠʤʠ ʚ ʈʘʭʽʚʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʦʰʫʢʫ 

ʢʦʨʽʥʥʦʛʦ ʟʦʣʦʪʘ ʚ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʻ ʧʨʦʷʚʠ ʃʦʩʪʫʥ. 

ʄʘʨʤʘʨʦʩʴʢʠʡ ʤʘʩʠʚ ʧʦʪʝʥʮʽʡʥʦ ʙʘʛʘʪʠʡ ʥʘ ʪʚʝʨʜʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ 

ʟʦʢʨʝʤʘ ʽ ʟʦʣʦʪʦ. ɭ ʧʽʜʩʪʘʚʠ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʧʽʜ ʧʦʢʨʠʚʦʤ ʤʘʩʠʚʫ ʤʦʞʫʪʴ ʙʫʪʠ ʽ 
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ʧʦʢʣʘʜʠ ʚʫʛʣʝʚʦʜʥʽʚ, ʘ ʜʝʪʘʣʴʥʝ ʧʽʟʥʘʥʥʷ ʡʦʛʦ ʛʝʦʣʦʛʽʾ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʫʩʽʭ ʂʘʨʧʘʪ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

1) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʟʦʥʘʭ ʧʝʨʝʪʠʥʫ ʧʦʟʜʦʚʞʥʽʭ ʧʦʨʫʰʝʥʴ 

(ʟʘʛʘʣʴʥʦʢʘʨʧʘʪʩʴʢʦʛʦ ʥʘʧʨʷʤʫ) ʽʟ ʧʦʧʝʨʯʥʠʤʠ ʜʦ ʥʠʭ ʧʦʨʫʰʝʥʥʷʤʠ (ʱʦ 

ʟʙʽʛʘʶʪʴʩʷ ʟ ʜʦʣʠʥʘʤʠ ʧʦʪʦʢʽʚ) ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʽ ʩʢʫʧʯʝʥʥʷ ʧʨʦʷʚʽʚ 

ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʦʟʥʘʢ 

ʧʦʰʫʢʽʚ ʚʽʨʦʛʽʜʥʦʛʦ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ ʟʨʫʜʝʥʽʥʥʷ; 

2) ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʩʫʣʴʬʽʜʥʦ-ʢʚʘʨʮʦʚʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʧʘʨʘʛʝʥʝʟʠʩʽʚ 

ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʏʈʈ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʟʥʘʢʦʶ ʾʭ ʨʫʜʥʦ-ʬʦʨʤʘʮʽʡʥʦʾ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ; 

3) ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʪʠʧʦʤʦʨʬʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʣʴʬʽʜʥʠʭ ʤʽʥʝʨʘʣʽʚ 

ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟô̫ ʩʫʚʘʥʥʷ ʨʽʚʥʷ ʝʨʦʟʽʡʥʦʛʦ ʟʨʽʟʫ ʪʘ 

ʧʦʰʫʢʽʚ ʧʦʭʦʚʘʥʦʛʦ ʟʨʫʜʝʥʽʥʥʷ. ɿʦʢʨʝʤʘ, ʧʦʰʠʨʝʥʥʷ ʛʘʙʽʪʫʩʥʠʭ ʬʦʨʤ ʧʽʨʠʪʫ 

(ʢʫʙ, ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʻʜʨ), ʨʽʟʥʠʡ ʟʥʘʢ ʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʽʚ, ʪʘ 

ʝʣʝʢʪʨʦʥʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʛʘʣʝʥʽʪʫ, ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʜʨʫʜʥʠʡ ʝʨʦʟʽʡʥʠʡ ʟʨʽʟ 

ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ, ʷʢ ʽʥʜʠʢʘʪʦʨʽʚ ʧʦʭʦʚʘʥʦʛʦ ʟʨʫʜʝʥʽʥʥʷ (ʜʽʣʷʥʢʘ ʃʦʩʪʫʥ); 

4) ʚʧʝʨʰʝ ʧʨʦʚʝʜʝʥʽ ʊɹɻʍ ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʫ ʏʠʚʯʠʥʩʴʢʦʤʫ 

ʨʘʡʦʥʽ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ ʚʫʛʣʝʢʠʩʣʦʪʥʦ-ʚʦʜʥʠʡ ʽ ʚʫʛʣʝʚʦʜʥʝʚʠʡ ʩʢʣʘʜ 

ʬʣʶʾʜʽʚ ʪʘ ʾʭ ʛʫʩʪʠʥʫ, ʱʦ ʪʘʢʦʞ ʚʢʘʟʫʻ ʥʘ ʥʘʜʨʫʜʥʠʡ ʝʨʦʟʽʡʥʠʡ ʟʨʽʟ 

ʛʽʨʦʪʝʨʤʘʣʽʪʽʚ, ʷʢ ʽʥʜʠʢʘʪʦʨʽʚ ʧʦʭʦʚʘʥʦʛʦ ʟʨʫʜʝʥʽʥʥʷ. ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʽ ʝʪʘʥʦʚʽ 

ʚʢʣʶʯʝʥʥʷ ʥʘ ʜʽʣʷʥʮʽ ɼʦʙʨʠʥ ʻ ʦʟʥʘʢʦʶ ʤʦʞʣʠʚʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʧʦʢʣʘʜʽʚ 

ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʧʽʜʥʘʩʫʚʽ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ; 

5) ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʧʨʷʤʽ ʽ ʥʝʧʨʷʤʽ ʦʟʥʘʢʠ ʦʟʥʘʢ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ 

ʟʨʫʜʝʥʽʥʥʷ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʚʠʜʽʣʝʥʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʫ ʜʽʣʷʥʢʫ 

ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʥʘ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʝ ʟʨʫʜʝʥʽʥʥʷ ï ʃʦʩʪʫʥ.  

ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ, ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʯʠʥʥʠʢʘʤʠ ʩʧʨʷʤʫʚʘʪʠ ʨʦʟʰʫʢʦʚʽ ʨʦʙʦʪʠ ʥʘ 

ʧʨʦʷʚʠ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʦʾ ʨʫʜʥʦʾ ʬʦʨʤʘʮʽʾ ʫ ʢʦʨʽʥʥʠʭ ʧʦʨʦʜʘʭ ʩʝʨʝʜʥʴʦʾ 

ʛʣʠʙʠʥʠ ʚ ʏʈʈ. 
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ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʷʚʣʝʥʽ 

ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʽ ʽ ʤʽʥʝʨʘʣʦʛʦ-ʬʽʟʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʛʥʦʟʥʦ-ʨʦʟʰʫʢʦʚʠʭ ʽ 

ʨʦʟʰʫʢʦʚʦ-ʦʮʽʥʥʠʭ ʨʦʙʽʪ ʫ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʥʘ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʝ 

ʟʨʫʜʝʥʽʥʥʷ ʪʘ ʧʦʢʣʘʜʠ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʧʽʜʥʘʩʫʚʽ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʋʢʨʘʾʥʩʴʢʽ ʂʘʨʧʘʪʠ, ʄʘʨʤʘʨʦʩʴʢʠʡ ʤʘʩʠʚ, ʏʠʚʯʠʥʩʴʢʠʡ 

ʨʫʜʥʠʡ ʨʘʡʦʥ, ʧʨʦʷʚʠ, ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʽ ʽ ʤʽʥʝʨʘʣʦʛʦ-ʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʪʝʨʤʦ-ɽʈʉ ʤʽʥʝʨʘʣʽʚ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʛʦʤʦʛʝʥʽʟʘʮʽʷ, ʜʝʢʨʝʧʽʪʘʮʽʷ, ʟʦʣʦʪʦ. 
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The problem of gold prospecting and increasing its mining volumes is relevant for 

all countries. World consumption of gold and its price constantly rise yet the number of 

newly started significant deposits is negligible. In the nearest future, reserves of known 

deposits are expected to be exhausted, which can lead to a shortage of this noble metal. 

For Ukraine, these problems are very topical especially now when gold reserve 

assets need to be continuously replenished, not reduced. It is possible to achieve this 

goal as gold bearing capacity of the subsoil of Ukraine is estimated as quite high. Gold 

deposits in Ukraine were prospected in three gold-ore provinces: the Ukrainian Shield, 

the Ukrainian Carpathians and Donetsk gold-ore province. Within the gold-ore province 

of the Ukrainian Carpathians three gold deposits are located, i.e. Brehivske, Muzhievske 

in the Transcarpathian depression and the Saulyak deposit within Rakhiv ore district of 

the Marmarosh crystalline massif. The Saulyak deposit is of a quartz-carbonate type and 

located in a thinly slated ore-bearing stratum. The ore-bearing capacity of 

Chyvchynskyi ore-bearing area was studied to a certain extent as well. Gold colours in 

Quaternary alluvial deposits were found here. By no means, it is necessary to prospect 

for gold in country rocks. The preconditions of gold availability in this region are 

discussed in detail in this dissertation. Taking into account current knowledge and data 

on the gas-bearing capacity of the Transcarpathian depression as well as the results of 

researches conducted by the author of this work, the necessity of prospecting for 

hydrocarbons under the crystalline massif overthrust is justified. 
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Tasks set in the dissertation included studying of geological conditions of 

formation and mineralogical-genetic criteria of gold mineralization of the south-eastern 

part of the Ukrainian Carpathians. In order to solve tasks of the dissertation work, field 

route surveys were carried out and a large number of samples from outcrops located in 

deep-cut valleys of streams of the Chyvchynskyi ore district (approximately 300 

samples) were collected. A representative number of samples taken from outcrops 

underwent following analyses: thermo-EMF (280), homogenization (400), decrepitation 

(150), cryometric (100), X-ray fluorescence (30), electron microscopic (30) and X-ray 

(20). 

Thermo-EMF of sulphide minerals semiconductors was determined using a 

specially mounted installation according to the methodology developed at Ivan Franko 

National University of Lviv. This allowed distinguishing semiconductor minerals by 

their generations, establishing the difference between thermoelectric properties of 

crystals on their surface and in interior regions, on crystal faces, which habitat is 

determined by different simple forms (a combination of simple forms), on edges and at 

the vertices of crystals of different simple forms. 

The method of inclusions homogenization was used to determine quantitative 

physical and chemical characteristics in mineral-forming environments. The observation 

and documenting of all phase transformations in inclusions during their homogenization 

was carried out at magnification of 600ï1200x in a special micro-thermochamber. More 

than 50 analyses were performed using the method of decrepitation. 

The method of inclusions decrepitation was predominantly applied to non-

transparent ore minerals (since it is impossible to study inclusions using the method of 

homogenisation) in order to solve genetic and practical issues (detection of relative 

temperature and sequence of sedimentation of certain ore minerals and their genetic 

groups in time. Decrepto-vacuum analysis was performed using vacuum 

decreptometerVD-4 

The method of cryometry (about 100) of inclusions of a mineral-forming 

environment is intended to determine their composition and concentration. Cryometry is 

conventionally divided into two parts: 1) cryometry of gases; 2) cryometry of liquids. 
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Inclusions were studied in cryo-chambers. Depending on their design, liquid nitrogen 

and liquid CO2, acetone or silicate oil, various cooling mixtures can be used as a 

coolant; for cooling inclusions we used liquid nitrogen. 

X-ray fluorescence analysis (RFA) is one of modern spectroscopic methods 

applied for studying substances in order to obtain data on their elemental composition. 

This method allows defining all elements starting from beryllium (Be) to uranium (U). 

RFA method is based on collection and further analysis of the spectrum received by 

affecting studied material with X-ray irradiation. The author carried out 30 such 

analyses. 

Electron microscopy studies were performed using scanning electron microscope-

microanalyser REMMA-102-02 at the Scientific-Technical and Educational Centre for 

Low Temperature Studies at Ivan Franko National University of Lviv (analyst Serkiz 

R.Ya.). Such studies were done on 30 samples. 

X-ray diffraction analysis was performed using DRON-3 diffractometer in the 

premises of Inter-Departmental Laboratory of X-ray Diffraction Analysis at Ivan Franko 

Lviv National University of Lviv (analysts A. Dvoryanskyi and O. Choba). These 

analyses allowed identifying main pathways of fluid migration, which is a necessary 

criterion for the study of gold-bearing capacity of country rocks located within the 

investigated area. 

Stratigraphy of the Marmarosh crystalline massif and its tectonic structure was 

studied by many researchers and as yet has been interpreted differently. According to 

our research, the Marmarosh massif is located in the Inner Carpathians and is composed 

of association of ophiolite rocks. This allogeneic overthrust tectonic element is the most 

elevated one and protrudes to the surface. Due to alpine folding phases it was trans-

located slightly north-eastwards. The reason for the massif elevation is an elevated 

position of local indigenous platform complexes found under the massif. Its further 

movement to the northeast was blocked by a Podilsky block projection of the platform. 

Crystalline rocks were formed on the south-western passive margin of the Eurasian 

plate, but at the end of the Early Cretaceous a collision of the Eurasian continent with 

the Pannonia-Transylvania micro-plate (Laramide movements of the Alpine folding) 
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occurred. In the Carpathian region, conditions of compression and gentle subduction of 

the Eurasian plate under the Pannonia-Transylvania micro-plate were established. 

Tectonic processes intensified at the end of the Palaeogene (Sava movements of Alpine 

folding). Simultaneously, as a result of collision and a gentle subduction at the closure 

of basins (Khain, Lomize, 1995), crystalline rocks were involved into tectonic 

movements and became a part of the Marmarosh nappe. In the end of the Palaeogene-

Neogene, the activation of tectonic processes (Sava and Styrian movements of the 

Alpine folding) led to the absorption of the Carpathian substrate into the subduction 

zone, formation of (scalped) flysh nappes of the north-eastern vergence and 

establishment of the present position of crystalline rocks in the Carpathian Marmarosh 

nappe. 

The analysis of Chyvchynskyi massif geological structure shows that the main 

transverse displacements occurred along the valleys of streams Dobryn, Albyn, 

Popadynets, Lostun, Chemirnyi, Perkalab and the river of Chornyi Cheremosh. 

Intersection nodes of transverse displacements with the longitudinal ones, which 

separate graben-synclines from horst-anticlines are the main ways of deep fluids 

migration including thermal solutions. Specifically these places should be marking 

points for prospecting for hard rock gold deposits. 

In the Chyvchynskyi ore district, in vein formations the following types are 

distinguished: in the metamorphic complex ï quartz, quartz-feldspar, quartz-garnet, 

barite, carbonate, epidote and amphibole-asbestos; in Mesozoic igneous rocks ï quartz, 

chlorite, albite, epidote, carbonate, chrysotile-asbestos and mixed composition. 

We have studied in detail quartz and heterochronous pyrite generations as well as 

other ore minerals from ore manifestations within the Chyvchynskyi ore district. 

Thermoelectric properties of pyrite, galena, chalcopyrite collected from ore 

manifestations of Dobryn, Albyn, Lostun, Mokryn, Popadynets in the Chyvchynskyi ore 

district were studied on a large number of samples. Ore manifestations in the area are 

confined to metamorphic rocks and manganese ores of the Velykyi Pryluchnyi Range. 

In ore manifestations of Dobryn, Albyn, Lostun, Mokryn, Popadynets located 

within the Chyvchynskyi ore district such ore minerals as pyrite, chalcopyrite, galenite 
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were found and they are present in each of the above manifestations. No sphalerite was 

found in ore manifestations of Mokryn and Popadynets. In the Albyn ore manifestation 

we found arsenopyrite apart from pyrite, chalcopyrite and galenite. In the Lostun ore 

manifestation we identified the presence pyrrhotite. 

Quartz, calcite, chlorite, mica, feldspar, etc. were determined among non-metallic 

minerals. Upon analysing pyrite crystals there were established maximum, minimum, 

average values of thermo-EMF, sampling span and habit forms (cube, pentagon 

dodecahedron, octahedron) in each ore manifestation. Also studied is Pyrite was studied 

in bearing rocks as well. Impurity elements in the composition of pyrite were 

determined. Galena crystals from Dobryn and Albyn ore manifestations were studied 

and their thermo-EMF was determined, sphalerite with associated galena taken from 

Dobryn ore manifestation and pyrrhotite taken from Lostun ore manifestation were 

examined. Furthermore, the morphology of quartz crystals from Dobrin ore 

manifestation was studied. 

Performed studies of features of gold-bearing parageneses of ore manifestations of 

the Chyvchynskyi ore district rock complexes enable comparing them with the Rakhiv 

ore district. Here the Saulyak gold deposit is located and it is connected to the 

metamorphic foundation of stratiform metamorphogenetic-hydrothermal type. This 

allowed to focus prospecting works on indigenous type of gold bearing capacity in the 

Chyvchynskyi ore district. 

Thermobarogeochemical zoning was studied by establishing temperature 

conditions of one-two-three-phase inclusions formation in vein quartz in all studied ore 

manifestations. 

Single-phase inclusions preserved during the growth of quartz indicate a 

hydrothermal mineral-forming fluid of possible metamorphogenetic origin. 

Two-phase inclusions were probably isolated during cracks curing at the stages of 

late and partially post-metamorphogenic cracking of vein quartz. These inclusions 

homogenized at temperatures of 60ï125ÁC within Albyn, Dobryn, Popadynets, 

Mokryn, Lostun sites. Inclusion in samples from outcrops Perkalab and Verkhnyi 
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Pereluchnyi homogenized at temperatures of 230ï245 Üʉ. This may indicate the 

existence of a fault in this area. 

Three-phase inclusions in quartz from Perkalab ore manifestation homogenized at 

a temperature of 305Üʉ. At higher temperatures inclusions became depressurized. 

Cryometric studies of single-phase inclusions showed that homogenization 

occurred at temperatures ranging from ï98 ÁC to ï133 ÁC. Inclusions are represented by 

methane. At Dobryn site, single-phase ethane inclusions were detected. One-phase 

water inclusions were detected as well. It was established that methane-aqueous 

solutions circulated during cracks curing, and the pressure at isolation of these solutions 

ranged from 1.7 to 4.3 MPa while the temperature of varied from 200 to 550 ÁC. The 

pressure and temperature were the highest within the Velykyi Pryluchnyi site. These 

data and especially ethane inclusions point to the potential of gas bearing capacity of 

indigenous deposits in the Chyvchyn district. 

The cracking temperature of inclusions from all ore manifestations was determined 

by the decreptometric method and varied within 200ï700 Üʉ with different intensity of 

gas escape. 

Consequently, the developed set of mineralogical and genetic criteria of 

Chyvchynskyi ore district mineralization allowed establishing that among them the 

main ones are as follows: 

ï distribution of crystallization of combined forms of pyrite from {100} to {210}, 

which are predominantly specific for their ʧʨ- and ʨ- conductivity, and numerical 

growth vectors are pointed towards higher values of the hole conductivity; 

ï presence of galena, thermo-EMF value of which is ï640 mkV/HSP; 

ï distribution of syngenetic fluid inclusions; 

ï presence of inclusions with various ʉʆ2 contents in quartz. 

Ore bodies in the Chyvchynskyi district are controlled mainly by fractures of the 

Carpathian strike and zones of schisting and folding. 

Most ore manifestations are localized in the lower shale thickness (pyritic, copper 

pyritic and polymetallic), and in the upper quartzite-shale (pyritic-polymetallic and 

partly copper pyritic) series of metamorphic complex. Predominantly they are located in 
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sericite-chlorite-quartz, chlorite-quartz shales, and less often in graphite shales, 

quartzites and metamorphosed volcanic rocks. 

Mineralisation is represented with continuous flat sheet and lenticular stratified 

sulphide accumulations, intersecting veinlets and small inclusions in host rocks. It is 

associated with quartz, quartz-field-spar, quartz-barite, quartz-barite-carbonate veinlets 

of hydrothermal origin. 

According to the complex of the performed researches and their comparison with 

the researches performed in the Rakhiv ore area, the most promising prospecting for 

indigenous gold in the Chivchyn ore area are the Lostun and Mokrin ores and the 

territory between these ores. 

The set of conducted studies and subsequent comparison of their results with the 

data received from studies performed in respect of the Rakhiv ore district testify that 

Lostun and Mokryn ore manifestations and the territory in-between these ore 

manifestations are potentially productive for prospecting indigenous gold in the 

Chyvchynskyi ore district. 

The Marmarosh crystalline massif is potentially rich in solid minerals, including 

gold. It is reasonable to suppose that hydrocarbon deposits may occur under the massif 

nappe, and a detailed exploration of its geology is essential for broadening knowledge 

on geological structure of the entire Carpathians. Gravitational surveys and regional 

seismic testing should be carried out as well as a parametric well should be drilled 

within the above site and within the adjacent territory extending to the Zakarpattia 

region. 

Scientific novelty of the obtained results: 

¶ new ideas on geodynamic conditions of the Marmarosh crystalline massif 

formation are proposed; 

¶ a set of mineralogical-physical and thermobarogeochemical studies of 

mineralization points and individual "gold manifestations" was carried out for the first 

time; 

¶ the main physical and chemical conditions of their mineralogenesis are 

revealed; 
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¶ the evolution of a sign and thermo-EMF values of minerals-semiconductors, 

especially indicative of galena, was investigated; 

¶ heterochronous morphogenetic series of pyrite, habitat forms and their 

typomorphic properties naturally varying within individual generations from early to the 

late ones were identified, which allows prospecting for gold ore manifestations; 

¶ several potential sites for gold prospecting within indigenous occurrences were 

determined and the potential availability of hydrocarbon deposits in the massif 

underthrust is predicted based on the incidence of methane-ethane fluid inclusions in 

minerals; 

¶ mineralogical genetic criteria for mineralization prediction were developed. 

Practical value of the obtained results. 

Materials of research can be used for conducting prospecting and exploration 

works within the Chyvchynskyi ore district and searches for hydrocarbon deposits in the 

local underthrust. 

Key words: Ukrainian Carpathians, Marmarosh massif, Chyvchynskyi ore district, 

ore manifestations, thermobarogeochemical and mineralogical-physical studies, thermo-

EMF of minerals-semiconductors, homogenization, decrepitation, gold. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 

 

ʋʂ ï ʋʢʨʘʾʥʩʴʢʽ ʂʘʨʧʘʪʠ 

ʏʈʈ ï ʏʠʚʯʠʥʩʴʢʠʡ ʨʫʜʥʠʡ ʨʘʡʦʥ 

ʈʈʈ ï ʈʘʭʽʚʩʴʢʠʡ ʨʫʜʥʠʡ ʨʘʡʦʥ 

ʈʌɸ ï ʨʝʥʛʝʥʬʣʶʦʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ 

ɺʄʉ ï ʚʢʣʶʯʝʥʥʷ ʤʽʥʝʨʘʣʦʪʚʦʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ɽʄ ï ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ 

 

ʉʠʤʚʦʣʠ ʤʽʥʝʨʘʣʽʚ: 

Qtz ï ʢʚʘʨʮ ( SiO2 ) 

Py ï ʧʽʨʠʪ ( FeS2 ) 

Gn ï ʛʘʣʝʥʽʪ ( PbS ) 

Sp ï ʩʬʘʣʝʨʠʪ ( ZnS ) 

Apy ï ʘʨʩʝʥʦʧʽʨʠʪ ( FeAsS ) 

Po ï ʧʽʨʦʪʠʥ ( Fe1-xS ) 

Ccp ï ʭʘʣʴʢʦʧʽʨʠʪ ( ʉuFeS ) 

Mrc ï ʤʘʨʢʘʟʠʪ ( FeS2) 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ʈʦʟʰʠʨʝʥʥʷ ʚʣʘʩʥʦʾ ʟʦʣʦʪʦʨʫʜʥʦʾ ʙʘʟʠ ʤʘʻ ʚʝʣʠʯʝʟʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʞʥʦʾ ʢʨʘʾʥʠ. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʝʢʦʥʦʤʽʢʘ 

ʋʢʨʘʾʥʠ ʧʦʚʥʽʩʪʶ ʥʝ ʟʘʙʝʟʧʝʯʝʥʘ ʚʣʘʩʥʠʤ ʚʠʜʦʙʫʪʢʦʤ ʟʦʣʦʪʘ (ʽ ʩʫʧʫʪʥʽʭ ʤʝʪʘʣʽʚ), 

ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʟʦʣʦʪʦʨʫʜʥʠʭ ʽ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʛʝʦʣʦʛʽʯʥʦʾ ʛʘʣʫʟʽ. ʋ ʈʘʭʽʚʩʴʢʦʤʫ ʽ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʠʭ 

ʨʘʡʦʥʘʭ (ʈʈʈ, ʏʈʈ) ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ (ʥʘʟʚʠ ʧʨʠʚʝʜʝʥʦ ʟʘ ɼʝʨʞʘʚʥʦʶ 

ʛʝʦʣʦʛʽʯʥʦʶ ʢʘʨʪʦʶ ʋʢʨʘʾʥʠ ʤʘʩʰʪʘʙʫ 1:200000, ʘʨʢʫʰʽ ʄ-34-ʍʍʍVI (ʍʫʩʪ), L-

34-VI  (ɹʘʷ-ʄʘʨʝ), ʄ-35-ʍʍʍɯ (ʅʘʜʚʽʨʥʘ), L-35-ɯ (ɺʽʰʝʫ-ɼʝ-ʉʫʩ). ʂʘʨʧʘʪʩʴʢʘ 

ʩʝʨʽʷ. ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ. ʋʢʨɼɻʈɯ, 2009 ʨ.), ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʫʢʨʘʾʥʩʴʢʽʡ 

ʯʘʩʪʠʥʽ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ (ʄʘʨʤʘʨʦʩʴʢʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʪʘʣʦʛʝʥʽʯʥʘ ʟʦʥʘ), 

ʚʽʜʦʤʽ: ʧʨʦʷʚʠ ʙʦʢʩʠʪʽʚ, ʬʦʩʬʦʨʠʪʽʚ, ʤʽʜʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ, ʨʫʜʦʧʨʦʷʚʠ ʡ ʪʦʯʢʠ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʩʨʽʙʥʦ-ʧʦʣʽʤʝʪʘʣʽʯʥʠʭ, ʤʽʜʥʦ-ʩʨʽʙʥʦ-ʧʦʣʽʤʝʪʘʣʽʯʥʠʭ ʨʫʜ, 

ʟʦʣʦʪʦʨʫʜʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʪʨʴʦʭ ʝʥʜʦʛʝʥʠʭ ʨʫʜʥʠʭ ʬʦʨʤʘʮʽʡʥʠʭ ʪʠʧʽʚ (ʟʦʣʦʪʦ-

ʢʚʘʨʮʦʚʠʡ (ʨʦʜʦʚʠʱʝ ʉʘʫʣʷʢ), ʟʦʣʦʪʦ-ʩʫʣʴʬʽʜʥʦ-ʢʚʘʨʮʝʚʠʡ, ʟʦʣʦʪʦ-ʩʫʣʴʬʽʜʥʠʡ ʟ 

ʧʽʨʠʪʦʤ ʡ ʘʨʩʝʥʦʧʽʨʠʪʦʤ), ʧʨʦʷʚʠ ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ ʚ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʭ 

ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʚʝʨʭʥʴʦʾ ʧʝʨʤʠ, ʙʘʟʘʣʴʥʠʭ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʚʝʣʠʢʦʙʘʥʩʴʢʦʾ ʩʚʽʪʠ 

ʝʦʮʝʥʫ (ʫʩʽ ï ʈʈʈ), ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʩʦʡʤʫʣʴʩʴʢʦʾ ʩʚʽʪʠ ʘʣʴʙ-ʩʝʥʦʤʘʥʩʴʢʦʛʦ ʚʽʢʫ 

(ʏʈʈ), ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʩʫʯʘʩʥʠʭ ʚʦʜʦʪʦʢʽʚ (ʂʦʤʧʣʝʢʩʥʘé, 2003). ʅʘʨʘʟʽ ʚ 

ʤʝʞʘʭ ʏʈʈ ʚʽʜʦʤʝ ʨʦʜʦʚʠʱʝ ʨʦʜʦʥʽʪʫ ʇʨʝʣʫʢʠ. ʇʝʨʩʧʝʢʪʠʚʠ ʏʈʈ ʥʘ ʚʠʷʚʣʝʥʥʷ 

ʝʥʜʦʛʝʥʥʦʛʦ ʟʦʣʦʪʦʛʦ ʡ ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʟʨʫʜʝʥʽʥʥʷ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʭʦʞʽʩʪʶ ʡʦʛʦ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, ʩʪʨʫʢʪʫʨʠ, ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ 

ʛʜ̔ʨʦʪʝʨʤʘʣʽʪʽʚ ʟ ʈʈʈ, ʪʘ ʈʫʤʫʥʩʴʢʦʶ ʯʘʩʪʠʥʦʶ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ, ʜʝ ʚʽʜʦʤʽ 

ʨʦʜʦʚʠʱʘ ʢʦʣʯʝʜʘʥʥʦʛʦ ʪʠʧʫ ʌʫʥʜʫʣ ʄʦʣʜʚʝʡ, ʇʦʞʦʨʠʪʘ, ɺʘʣʷ ʂʦʣʙʫʣʫʡ ʪʘ 

ʧʦʣʽʤʝʪʘʣʝʚʽ ʨʦʜʦʚʠʱʘ ʉʣʝʪʽʦʘʨʘ ʡ ɼʝʤʝʥʽ. ʇʨʠʩʫʪʥʽʩʪʴ ʟʦʣʦʪʠʥ ʚ ʯʝʪʚʝʨʪʠʥʥʠʭ 

ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʘ ʪʘʢʦʞ ʧʨʦʷʚʠ ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ ʚ ʧʦʪʦʮʽ ɸʣʴʙʠʥ ʪʘ ʫ 

ʚʝʨʭʥʽʡ ʪʝʯʽʾ ʨ. ɹʽʣʠʡ ʏʝʨʝʤʦʰ ʚ ʏʠʚʯʠʥʩʴʢʠʭ ʛʦʨʘʭ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ 

ʦʟʥʘʢʠ ʥʘʷʚʥʦʩʪʽ ʝʥʜʦʛʝʥʥʦʛʦ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʟʦʣʦʪʦʛʦ ʟʨʫʜʝʥʽʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʏʈʈ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʨʘʡʦʥʫ, ʤʽʥʝʨʘʣʴʥʦʛʦ ʡ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, 

ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ 

ʏʈʈ, ʜʦʪʝʧʝʨ ʥʝ ʚʠʚʯʝʥʠʭ ʤʝʪʦʜʘʤʠ ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʠʭ (ʊɹɻʍ) ʽ ʤʽʥʝʨʘʣʦʛʦ-

ʬʽʟʠʯʥʠʭ (ʪʝʨʤʦ-ɽʈʉ) ʜʦʩʣʽʜʞʝʥʴ, ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʧʦʰʫʢʦʚʠʭ 

ʢʨʠʪʝʨʽʾʚ ʡ ʦʟʥʘʢ ʟ ʚʠʷʚʣʝʥʥʷ, ʟʦʢʨʝʤʘ, ʟʦʣʦʪʦʨʫʜʥʠʭ ʦʙôʻʢʪʽʚ, ʪʘ ʥʘʫʢʦʚʦʛʦ 

ʦʙ̌ʨʫʥʪʫʚʘʥʥʷ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʚ ʤʝʞʘʭ ʨʘʡʦʥʫ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. ɺʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʚôʷʟʘʥʝ ʽʟ ʨʝʘʣʽʟʘʮʽʻʶ ʜʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ çɿʦʣʦʪʦ ʋʢʨʘʾʥʠè, ʻ ʩʢʣʘʜʦʚʦʶ 

ʯʘʩʪʠʥʦʶ ʧʨʦʛʨʘʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ 

ʋʢʨʘʾʥʠ, ʱʦ ʚʠʢʦʥʫʚʘʣʠʩʴ ʫ ʃʴʚʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ (ʃʅʋ) ʽʤʝʥʽ 

ɯʚʘʥʘ ʌʨʘʥʢʘ. ɹʘʟʦʚʠʤʠ ʙʫʣʠ ʜʝʨʞʙʶʜʞʝʪʥʽ ʪʝʤʠ: ɻʢ-120ɹ çʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʫʤʦʚʠ 

ʪʘ ʟʦʥʘʣʴʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʟʦʣʦʪʦʨʫʜʥʠʭ ʬʦʨʤʘʮʽʡ ʋʢʨʘʾʥʠ (ʟʘ ʜʘʥʠʤʠ ʪʝʨʤʦʙʘʨʦ-

ʛʝʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʢʣʶʯʝʥʴ ʚ ʤʽʥʝʨʘʣʘʭ)è 2002ï2003 ʨʨ. (ˉ0103U001895); 

ɻʢ-96ʌ çʊʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʽ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʨʫʜʥʦ-ʬʦʨʤʘʮʽʡʥʦʾ 

ʪʠʧʽʟʘʮʽʾ ʨʦʜʦʚʠʱ ʟʦʣʦʪʘ ʚ ʋʢʨʘʾʥʽè 2007ï2008 ʨʨ. (ˉ0107U002038); ɻʢ-03ʌ 

çʊʝʦʨʝʪʠʯʥʽ ʧʽʜˇʨʫʥʪʷ ʽ ʧʨʘʢʪʠʢʘ ʬʦʨʤʫʚʘʥʥʷ ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʦʛʦ ʧʨʦʛʥʦʟʥʦ-

ʨʦʟʰʫʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʩʪʤʘʛʤʘʪʠʯʥʠʭ ʨʫʜʥʠʭ ʬʦʨʤʘʮʽʡè 2009ï2011 pp. 

(ˉ0109U002060); ɻʢ-101ʌ çʊʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʣʦʪʦʨʫʜʥʠʭ 

ʬʦʨʤʘʮʽʡ ʋʢʨʘʾʥʠ: ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʥʦ-ʤʝʪʘʣʦʛʝʥʽʯʥʽ 

ʦʮʽʥʢʠè 2012ï2014 ʨʨ. (ˉ 0112U001266). 

ʄʝʪʘ ï ʜʦʩʣʽʜʠʪʠ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʪʘ ʫʤʦʚʠ ʣʦʢʘʣʽʟʘʮʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʟôʷʩʫʚʘʪʠ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʫʤʦʚʠ ʾʭʥʴʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʡ ʽʤʦʚʽʨʥʫ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʨʘʡʦʥʫ ʥʘ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʝ ʟʨʫʜʝʥʽʥʥʷ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʷʚʠ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʜʽʣʷʥʢʦʢ ɸʣʴʙʠʥ, ɼʦʙʨʠʥ, 

ʃʦʩʪʫʥ, ʇʦʧʘʜʠʥʝʮʴ, ʄʦʢʨʠʥ, ʪʘ ʽʥ. ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʫʤʦʚʠ ʣʦʢʘʣʽʟʘʮʽʾ, ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʛʽʜʨʦʪʝʨʤʘ-

ʣʽʪʽʚ, ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʽ ʪʘ ʤʽʥʝʨʘʣʦʛʦ-ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʥʝʨʘʣʽʚ 

(ʪʝʤʧʝʨʘʪʫʨʠ ʛʦʤʦʛʝʥʽʟʘʮʽʾ, ʜʝʢʨʝʧʽʪʘʮʽʾ, ʢʨʽʦʤʝʪʨʽʾ ʚʢʣʶʯʝʥʴ ʪʘ ʪʝʨʤʦ-ɽʈʉ 

ʤʽʥʝʨʘʣʽʚ-ʥʧʽʚʧʨʦʚʽʜʥʠʢʽʚ). 



27 
 

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ: 

1) ʟô̫ ʩʫʚʘʪʠ ʧʦʰʠʨʝʥʥʷ ʪʘ ʫʤʦʚʠ ʣʦʢʘʣʽʟʘʮʽʾ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʫ ʤʝʞʘʭ ʏʈʈ; 

2) ʚʠʚʯʠʪʠ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʧʨʦʷʚʽʚ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ; 

3) ʜʦʩʣʽʜʠʪʠ ʪʠʧʦʤʦʨʬʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʥʝʨʘʣʽʚ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ; 

4) ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʠʭ (ʊɹɻʍ) ʜʦʩʣʽʜʞʝʥʴ ʛʘʟʦʚʦ-ʨʽʜʠʥʥʠʭ 

ʚʢʣʶʯʝʥʴ ʚ ʤʽʥʝʨʘʣʘʭ ʟôʷʩʫʚʘʪʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʦʪʝʨʤʘ-

ʣʽʪʽʚ; 

5) ʚʠʟʥʘʯʠʪʠ ʧʦʰʫʢʦʚʽ ʦʟʥʘʢʠ ʨʫʜʦʥʦʩʥʠʭ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʪʘ ʦʮʽʥʠʪʠ 

ʚʽʨʦʛʽʜʥʫ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʏʈʈ ʥʘ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʝ ʟʨʫʜʝʥʽʥʥʷ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʦ 

ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ: 1) ʚʽʟʫʘʣʴʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʥʝʨʘʣʽʚ; 

2) ʢʦʤʧʣʝʢʩ ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʝʥʴ ʫ ʢʚʘʨʮʽ 

(ʛʦʤʦʛʝʥʽʟʘʮʽʾ, ʜʝʢʨʝʧʽʪʘʮʽʾ, ʢʨʽʦʤʝʪʨʽʾ); 3) ʨʝʥʛʝʥʦ-ʩʪʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ;  

4) ʨʝʥʛʝʥʬʣʶʦʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ; 5) ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʤʽʥʝʨʘʣʽʚ ʩʫʣʴʬʽʜʽʚ-

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ; 6) ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʩʢʘʥʫʶʯʦʤʫ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ-ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

1) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʟʦʥʘʭ ʧʝʨʝʪʠʥʫ ʧʦʟʜʦʚʞʥʽʭ ʧʦʨʫʰʝʥʴ (ʟʘʛʘʣʴʥʦ-

ʢʘʨʧʘʪʩʴʢʦʛʦ ʥʘʧʨʷʤʫ) ʽʟ ʧʦʧʝʨʯʥʠʤʠ ʜʦ ʥʠʭ ʧʦʨʫʰʝʥʥʷʤʠ (ʱʦ ʟʙʽʛʘʶʪʴʩʷ ʟ 

ʜʦʣʠʥʘʤʠ ʧʦʪʦʢʽʚ) ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʽ ʩʢʫʧʯʝʥʥʷ ʧʨʦʷʚʽʚ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ, 

ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʰʫʢʦʚʠʭ ʦʟʥʘʢ 

ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ ʟʨʫʜʝʥʽʥʥʷ; 

2) ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʩʫʣʴʬʽʜʥʦ-ʢʚʘʨʮʦʚʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʧʘʨʘʛʝʥʝʟʠʩʽʚ 

ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʏʈʈ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʟʥʘʢʦʶ ʾʭ ʨʫʜʥʦ-ʬʦʨʤʘʮʽʡʥʦʾ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ; 

3) ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʪʠʧʦʤʦʨʬʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʣʴʬʽʜʥʠʭ ʤʽʥʝʨʘʣʽʚ 

ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʨʽʚʥʷ ʝʨʦʟʽʡʥʦʛʦ ʟʨʽʟʫ ʪʘ 

ʧʦʰʫʢʽʚ ʧʦʭʦʚʘʥʦʛʦ ʟʨʫʜʝʥʽʥʥʷ, ʟʦʢʨʝʤʘ, ʧʦʰʠʨʝʥʥʷ ʛʘʙʽʪʫʩʥʠʭ ʬʦʨʤ ʧʽʨʠʪʫ 

(ʢʫʙ, ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʻʜʨ), ʨʽʟʥʠʡ ʟʥʘʢ ʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʽʚ, ʪʘ 
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ʝʣʝʢʪʨʦʥʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʛʘʣʝʥʽʪʫ, ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʜʨʫʜʥʠʡ ʝʨʦʟʽʡʥʠʡ ʟʨʽʟ 

ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ, ʷʢ ʽʥʜʠʢʘʪʦʨʽʚ ʧʦʭʦʚʘʥʦʛʦ ʟʨʫʜʝʥʽʥʥʷ (ʜʽʣʷʥʢʘ ʃʦʩʪʫʥ); 

4) ʚʧʝʨʰʝ ʧʨʦʚʝʜʝʥʽ ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʫ 

ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ ʚʫʛʣʝʢʠʩʣʦʪʥʦ-ʚʦʜʥʠʡ ʽ 

ʚʫʛʣʝʚʦʜʥʝʚʠʡ ʩʢʣʘʜ ʬʣʶʾʜʽʚ ʪʘ ʾʭ ʛʫʩʪʠʥʫ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʜʨʫʜʥʠʡ ʝʨʦʟʽʡʥʠʡ 

ʟʨʽʟ ʛʽʨʦʪʝʨʤʘʣʽʪʽʚ, ʷʢ ʽʥʜʠʢʘʪʦʨʽʚ ʧʦʭʦʚʘʥʦʛʦ ʟʨʫʜʝʥʽʥʥʷ. ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʽ 

ʝʪʘʥʦʚʽ ʚʢʣʶʯʝʥʥʷ ʥʘ ʜʽʣʷʥʮʽ ɼʦʙʨʠʥ ʻ ʦʟʥʘʢʦʶ ʤʦʞʣʠʚʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʧʦʢʣʘʜʽʚ 

ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʧʽʜʥʘʩʫʚʽ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ. 

5) ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʧʨʷʤʽ ʽ ʥʝʧʨʷʤʽ ʟʥʘʢʠ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ 

ʟʨʫʜʝʥʽʥʥʷ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʚʠʜʽʣʝʥʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʫ ʜʽʣʷʥʢʫ 

ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʥʘ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʝ ʟʨʫʜʝʥʽʥʥʷ ï ʃʦʩʪʫʥ. ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ, 

ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʯʠʥʥʠʢʘʤʠ ʩʧʨʷʤʫʚʘʪʠ ʨʦʟʰʫʢʦʚʽ ʨʦʙʦʪʠ ʥʘ ʧʨʦʷʚʠ ʟʦʣʦʪʦ-

ʧʦʣʽʤʝʪʘʣʝʚʦʾ ʨʫʜʥʦʾ ʬʦʨʤʘʮʽʾ ʫ ʢʦʨʽʥʥʠʭ ʧʦʨʦʜʘʭ ʩʝʨʝʜʥʽʭ ʛʣʠʙʠʥ ʚ ʏʈʈ. 

ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ. ɼʠʩʝʨʪʘʮʽʶ ʥʘʧʠʩʘʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʤʘʪʝʨʽʘʣʫ, ʟʽʙʨʘʥʦʛʦ 

ʡ ʦʧʨʘʮʴʦʚʘʥʦʛʦ ʘʚʪʦʨʦʤ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʚ ʘʩʧʽʨʘʥʪʫʨʽ ʟ ʚʽʜʨʠʚʦʤ ʚʽʜ 

ʚʠʨʦʙʥʠʮʪʚʘ ʛʝʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʃʅʋ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ ʪʘ ʧʦʜʘʣʴʰʦʾ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 

ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʟ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʚʽʜʽʙʨʘʥʦ ʧʦʥʘʜ 300 ʚʟʽʨʮʽʚ ʧʦʨʽʜ 

ʽ ʤʽʥʝʨʘʣʽʚ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʬʦʥʜʦʚʽ ʡ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ (ʪʝʢʪʦʥʽʯʥʽ, ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ 

ʪʘ ʽʥ.). ʌʘʢʪʦʣʦʛʽʯʥʽ ʜʘʥʽ ʱʦʜʦ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʫʤʦʚ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ 

(ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʩʢʫ ʽ ʩʢʣʘʜʫ ʤʽʥʝʨʘʣʦʪʚʦʨʥʠʭ ʬʣʶʾʜʽʚ) ʦʪʨʠʤʘʥʦ ʟʘ ʜʘʥʠʤʠ 

ʙʣʠʟʴʢʦ 400 ʤʽʥʝʨʘʣʦʪʝʨʤʦʤʝʪʨʠʯʥʠʭ (ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʚʢʣʶʯʝʥʴ) ʚʠʟʥʘʯʝʥʴ ʽ 

ʙʣʠʟʴʢʦ 250 ʥʝʛʣʠʙʦʢʠʭ ʦʭʦʣʦʜʞʝʥʴ (ʜʦ +2é+4 Üʉ) ʧʨʝʧʘʨʘʪʽʚ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʬʘʟʠ ʨʽʜʢʦʛʦ ʉʆ2, ʧʦʥʘʜ 100 ʢʨʽʦʤʝʪʨʠʯʥʠʭ ʦʭʦʣʦʜʞʝʥʴ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʚʢʣʶʯʝʥʴ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʨʷʜʢʫ -196 Üʉ, ʧʦʥʘʜ 150 ʚʠʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʤʝʪʦʜʦʤ 

ʜʝʢʨʝʧʽʪʘʮʽʾ, 280 ʘʥʘʣʽʟʽʚ ʪʝʨʤʦ-ɽʈʉ ʩʫʣʴʬʽʜʽʚ, 30 ʨʝʥʪʛʝʥʬʣʶʦʨʝʩʮʝʥʪʥʠʭ ʽ 20 

ʨʝʥʪʛʝʥʦ-ʩʪʨʫʢʪʫʨʥʠʭ ʘʥʘʣʽʟʽʚ, ʘ ʪʘʢʦʞ 30 ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʚʠʟʥʘʯʝʥʴ ʥʘ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʷʚʣʝʥʽ ʪʝʨʤʦʙʘʨʦʛʝʦ-

ʭʽʤʽʯʥʽ ʽ ʤʽʥʝʨʘʣʦʛʦ-ʬʽʟʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 
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ʜʣʷ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʛʥʦʟʥʦ-ʨʦʟʰʫʢʦʚʠʭ ʽ ʨʦʟʰʫʢʦʚʦ-ʦʮʽʥʥʠʭ ʨʦʙʽʪ 

ʫ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʥʘ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʝ ʟʨʫʜʝʥʽʥʥʷ ʪʘ ʧʦʢʣʘʜʠ 

ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʧʽʜʥʘʩʫʚʽ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʘʚʪʦʨʘ. ʇʦʣʴʦʚʽ ʨʦʙʦʪʠ ʽ ʘʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʘʤôʷʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʨʫʜʦʧʨʦʷʚʽʚ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚʠʢʦʥʘʥʦ ʘʚʪʦʨʦʤ 

ʦʩʦʙʠʩʪʦ, ʘ ʪʘʢʦʞ ʩʧʽʣʴʥʦ ʟ ʢʦʣʝʛʘʤʠ, ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ, 

ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʦ ʢʘʤôʷʥʠʡ ʤʘʪʝʨʽʘʣ (ʧʦʥʘʜ 300 ʚʟʽʨʮʽʚ) ʟ ʧʨʦʷʚʽʚ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ 

ʏʈʈ: ɸʣʴʙʠʥ, ɼʦʙʨʠʥ, ʄʦʢʨʠʥ, ʃʦʩʪʫʥ, ʇʦʧʘʜʠʥʝʮʴ, ʏʝʤʫʨʥʠʡ, ʇʝʨʢʘʣʘʙ, 

ɺʝʣʠʢʠʡ ʇʨʝʣʫʯʥʠʡ. ɸʚʪʦʨʦʤ ʚʠʚʯʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʡ ʦʧʠʩʘʥʦ 

ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ. ɺʠʟʥʘʯʝʥʦ ʟʘ ʬʣʶʾʜʥʠʤʠ 

ʚʢʣʶʯʝʥʥʷʤʠ ʚ ʤʽʥʝʨʘʣʘʭ ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʽʥʝʨʘʣʦʪʚʦʨʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʠʚʯʝʥʦ ʢʨʠʩʪʘʣʦʤʦʨʬʦʣʦʛʽʶ ʩʫʣʴʬʽʜʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʚʠʤʽʨʷʥʦ 

ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʤʽʥʝʨʘʣʽʚ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʚʠʢʦʥʘʥʦ ʜʝʢʨʝʧʽʪʘʮʽʡʥʽ, 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʽ ʘʥʘʣʽʟʠ. 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʟʜʦʙʫʚʘʯʘ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʟ ɯ. ɺ.ʇʦʧʽʚʥʷʢʦʤ 

ʖ.ɿ. ʂʨʫʧʩʴʢʠʤ, ɯ.ʊ.ɹʘʢʫʤʝʥʢʦʤ, ʉ.ɯ. ʎʽʭʦʥʝʤ, ʊ.ʇ. ʆʣʽʡʥʠʢʦʤ, ɸ. ɻʦʨʦʜʝʯʥʠʤ, 

ʇ.ʄ. ʅʽʢʦʣʝʥʢʦ, ɼ. ɻʦʣʦʚʯʝʥʢʦ, ʃ. ɻʦʧʢʦ. ɺʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ ʡ ʩʧʽʚʘʚʪʦʨʽʚ ʥʦʩʠʪʴ 

ʨʽʚʥʦʧʨʘʚʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʘʧʨʦʙʦʚʘʥʦ ʥʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ 100-ʨʽʯʯʶ ʚʽʜ 

ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ɼ.ʇ.ɹʦʙʨʦʚʥʠʢʘ (ʃʴʚʽʚ 2000); ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ 55-ʨʽʯʯʶ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʃʅʋ ʽʤ. ɯ. ʌʨʘʥʢʘ (ʃʴʚʽʚ 2000); ʄʦʣʦʜʽʞʥʽʡ ʥʘʫʢʦʚʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʫʢʘ ʧʨʦ ɿʝʤʣʶ ī 2001è (ʃʴʚʽʚ 2001); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çMineral sciencʝs in the Carpathiansè Mishkolc, March 6ī7, 2003; 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çMineral sciences in Carpathiansè, Mishkolc, 

2006; ʅʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɹʽʦʩʪʨʘʪʠʛʨʘʬʽʯʥʽ, ʣʽʪʦʣʦʛʽʯʥʽ ʪʘ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʽ 

ʢʨʠʪʝʨʽʾ ʧʨʦʛʥʦʟʫ ʽ ʨʦʟʰʫʢʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥè (ʃʴʚʽʚīʏʠʥʘʜʽʻʚʦ, 7ī10 ʞʦʚʪʥʷ 

2010); ʢʦʥʬʝʨʝʥʮʽʾ ʜʦ 65-ʨʽʯʯʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʃʅʋ ʽʤ. ɯ. ʌʨʘʥʢʘ çʉʪʘʥ ʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʩʫʯʘʩʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠè (ʃʴʚʽʚ 13ī15 ʞʦʚʪʥʷ 2010); 

ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɿʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʣʽʪʦ- ʽ 
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ʙʽʦʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜ ʯʘʩ ʧʦʰʫʢʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ (ʜʦ 350-ʨʽʯʯʷ ʃʅʋ 

ʽʤ. ɯ. ʌʨʘʥʢʘ) 2011 ʨ.; ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʬʪʦ-

ʛʘʟʦʚʘ ʛʝʦʬʽʟʠʢʘ ï ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 25ī28 ʢʚʽʪʥʷ 2011); 

IV ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʋʢʨʘʾʥʽè (ʃʴʚʽʚ 3ī6 ʞʦʚʪʥʷ 2013); VI ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʛʝʦʣʦʛʽʾ ʬʘʥʝʨʦʟʦʶ ʋʢʨʘʾʥʠè (ʃʴʚʽʚ 24ī26 ʚʝʨʝʩʥʷ 2015); 

VII  ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʛʝʦʣʦʛʽʾ ʬʘʥʝʨʦʟʦʶ ʋʢʨʘʾʥʠè 

(ʃʴʚʽʚ 6ī8 ʞʦʚʪʥʷ 2016); VIII  ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ 

ʛʝʦʣʦʛʽʾ ʬʘʥʝʨʦʟʦʶ ʋʢʨʘʾʥʠè (ʃʴʚʽʚ 9ī11 ʞʦʚʪʥʷ 2017). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ï 27, ʽʟ ʥʠʭ 11 

ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ ʫ ʬʘʭʦʚʠʭ ʞʫʨʥʘʣʘʭ (ʟ ʷʢʠʭ ʪʨʠ ʚʭʦʜʷʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, ʦʜʥʘ ʩʪʘʪʪʷ ʚʠʜʘʥʘ ʫ ʟʘʢʦʨʜʦʥʥʦʤʫ ʚʠʜʘʥʥʽ). ʆʧʫʙʣʽʢʦʚʘʥʦ 

16 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʥʘ ʥʘʫʢʦʚʠʭ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ. 

ʉʪʨʫʢʪʫʨʘ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʷ ʦʙʩʷʛʦʤ 192 ʩʪʦʨʽʥʢʠ, ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 

7 ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ ʽ ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ 136 ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 88 ʨʠʩʫʥʢʘʤʠ, 25 ʪʘʙʣʠʮʷʤʠ. 

ɸʚʪʦʨ ʚʜʷʯʥʘ ʟʘ ʧʦʩʪʽʡʥʫ ʜʦʧʦʤʦʛʫ ʪʘ ʢʦʥʩʫʣʴʪʘʮʽʾ ʥʘʫʢʦʚʦʤʫ ʢʝʨʽʚʥʠʢʫ ï 

ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʫ ʄ. ʄ. ʇʘʚʣʫʥʶ, ʘ ʪʘʢʦʞ ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʦ-

ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʫ ʆ. ɯ.ʄʘʪʢʦʚʩʴʢʦʤʫ, ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ɯ. ɺ.ʇʦʧʽʚʥʷʢʫ, ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʫ ʖ. ɿ.ʂʨʫʧʩʴʢʦʤʫ. 
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ʈʆɿɼɯʃ 1 

 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ɼʆʉʃɯɼɾɽʅʔ ʄɸʈʄɸʈʆʉʔʂʆɰ ʉʊʈʋʂʊʋʈʅʆ-

ʄɽʊɸʃʆɻɽʅɯʏʅʆɰ ɿʆʅʀ 

 

1.1. ɯʩʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ 

 

ʊʝʨʠʪʦʨʽʷ ʏʠʚʯʠʥʩʴʢʠʭ ʛʽʨ ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ʇʝʨʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ 1929ï1933 ʨʨ. ʧʦʣʴʩʴʢʠʤʠ ʛʝʦʣʦʛʘʤʠ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʖ. ʊʦʢʘʨʩʴʢʦʛʦ, ʷʢʠʤʠ ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʤʘʨʛʘʥʮʝʚʽ ʽ ʛʨʘʬʽʪʦʚʽ ʨʫʜʠ, 

(ʊokarski, ʠ ʜʨ.1934). ʋ ʥʘʩʪʫʧʥʠʭ ʨʦʢʘʭ ʧʨʦʚʦʜʠʣʦʩʴ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ 

ʤʘʨʛʘʥʮʝʚʠʭ ʨʫʜ ʽ ʩʫʧʫʪʥʴʦ ʚʩʪʘʥʦʚʣʝʥʽ ʩʣʽʜʠ ʤʽʜʥʦʾ ʪʘ ʩʚʠʥʮʝʚʦ-ʮʠʥʢʦʚʦʾ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ (Krajewski, 1938). 

ʅʦʚʠʡ ʧʝʨʽʦʜ ʚʠʚʯʝʥʥʷ ʏʠʚʯʠʥʩʴʢʠʭ ʛʽʨ ʧʦʯʘʚʩʷ ʟ ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ 

ʃʴʚʽʚʩʴʢʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʝʢʩʧʝʜʠʮʽʾ ʪʨʝʩʪʘ çʂʠʾʚʛʝʦʣʦʛʽʷè (ɺ.ʀ. ʏʫʣʦʯʥʠʢʦʚ, 

ɻ.ʊ. ʉʘʢʩʝʝʚ, ɻ.ɼ. ɼʦʩʠʥ ʠ ʜʨ.). ɹʫʣʠ ʚʠʢʦʥʘʥʽ ʤʽʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʽ ʨʦʙʦʪʠ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʢʘʬʝʜʨʠ ʤʽʥʝʨʘʣʦʛʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

(ɭ.ʂ. ʃʘʟʘʨʝʥʢʦ, ʆ.ɯ. ʄʘʪʢʦʚʩʴʢʠʡ, ɸ.ɸ. ʗʩʽʥʩʴʢʘ ʽ ʽʥ.), ʛʝʦʣʦʛʦʟʡʦʤʦʯʥʽ ʨʦʙʦʪʠ 

ʂʘʨʧʘʪʩʴʢʦʾ ʝʢʩʧʝʜʠʮʽʾ ʄʦʩʢʦʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʉ.ʃ. ɹʠʟʦʚʘ, ʅ.ʉ. ɺʠʜʷʢʠʥʘ, 

ʉ.ɽ. ʈʫʜʘʢʦʚʘ, ɺ.ʀ. ʉʣʘʚʠʥʘ, ʠ ʜʨ.). ɺʠʚʯʝʥʥʷʤ ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ ʟʘʡʤʘʣʠʩʷ ʪʘʢʦʞ 

ʩʧʽʚʨʦʙʽʪʥʠʢʠ ɯʥʩʪʠʪʫʪʫ ʛʝʦʣʦʛʽʾ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʽ ɯʥʩʪʠʪʫʪʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ɸʅ ʋʉʉʈ (ʃ.ɻ. ʊʢʘʯʫʢ, ɯ.ɼ. ɻʦʬʰʪʝʡʥ, ɸ.ʃ. ʂʨʠʚʽʥ, ʖ.ʈ. ɼʘʥʠʣʦʚʠʯ, ʽ ʽʥ.) ʪʘ 

ʏʝʨʥʽʚʝʮʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ɯ.ɸ. ɼʦʤʦʨʘʮʴʢʠʡ). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ ʪʘʢʦʞ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʆ.ʉ. ɺʷʣʦʚʘ,1949; ɹʦʛʜʘʥʦʚʘ, 1949; 

ʄʫʨʘʪʦʚʘ, 1949. ʑʦʜʦ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʚʝʣʠʢʠʡ ʚʢʣʘʜ 

ʚʥʝʩʣʠ: ɭ.ʂ. ʃʘʟʘʨʝʥʢʦ, 1960; ɭ.ʄ. ʃʘʟʴʢʦ, ʈʝʟʚʦʡ, 1962; ɯ.ɼ. ɻʦʬʰʪʝʡʥ, 1964; 

ɺ.ɺ. ɻʣʫʰʢʦ, 1965; ʉ.ʉ. ʂʨʫʛʣʦʚ, 1965; ɺ.ɯ. ʉʣʘʚʽʥ, ʍʘʾʥ, 1965; ʗ. ʂʫʣʴʯʠʮʴʢʠʡ, 

1967; ʆ.ɯ. ʄʘʪʢʦʚʩʴʢʠʡ, 1960, 1962, 1965, 1966, 1967, 1969, 1971 ʨʨ.; ɹʠʩʪʨʝʚʩʴʢʘ ʽ 

ɾʫʢʦʚ, 1968; ʉ.ɻ. ʈʫʜʘʢʦʚ, 1964, 1966. ʊʘʢʦʞ ʚʝʣʠʢʠʡ ʚʢʣʘʜ ʚ ʧʝʪʨʦʛʨʘʬʽʶ ʽ 
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ʧʝʪʨʦʭʽʤʽʶ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʚʥʝʩʣʠ ʜʦʩʣʽʜʥʠʢʠ: ʊokarski ʽ ʽʥ. 1934; 

ɯ.ɸ. ɼʦʤʦʨʘʮʴʢʠʡ, 1956; ʖ.ʈ. ɼʘʥʠʣʦʚʠʯ, 1962; ʆ.ɯ. ʄʘʪʢʦʚʩʴʢʠʡ, 1965, 1967, 

1968 ʨʨ; ʉ.ɽ. ʈʫʜʘʢʦʚ, 1965, 1966; ʃʦʤʠʟʝ, 1968. 

ʉʘʤʦʨʦʜʥʝ ʟʦʣʦʪʦ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʨʦʟʩʠʧʽʚ ʽ ʢʦʨʽʥʥʠʭ ʧʨʦʷʚʽʚ, 

ʧʨʠʯʦʤʫ ʦʩʥʦʚʥʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʨʦʟʩʠʧʥʦʤʫ ʟʦʣʦʪʫ, ʷʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʽʟʥʠʤʠ 

ʟʝʨʥʘʤʠ ʟʦʣʦʪʠʥ. ʈʦʟʤʽʨʠ ʟʦʣʦʪʠʥ ʚʽʜ 1ʤʤ, ʜʫʞʝ ʨʽʜʢʦ ʚʽʜʤʽʯʘʻʪʴʩʷ ʜʦ 5ʤʤ. ʎʝ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʘʥʠʤʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ [22]. ʄʦʨʬʦʣʦʛʽʯʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʦʣʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʖ.ʊ. ʑʝʨʙʘʢʦʚʠʤ, (1967). 

ʋ ʩʪʘʪʪʽ (ɺ.ɺ. ɻʨʠʮʠʢ ʪʘ ʽʥ., 1972), ʧʨʠʚʝʜʝʥʽ ʜʘʥʽ ʧʨʦ ʟʥʘʭʽʜʢʠ ʩʘʤʦʨʦʜʥʦʛʦ 

ʟʦʣʦʪʘ ʚ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʩʦʡʤʫʣʴʩʴʢʦʾ ʩʚʽʪʠ ʚ ʏʠʚʯʠʥʩʴʢʠʭ ʛʦʨʘʭ. ʇʨʠʧʫʩʢʘʻʪʴʩʷ, 

ʱʦ ʟʦʣʦʪʦ ʚ ʮʽʡ ʩʚʽʪʽ ʤʦʛʣʦ ʘʢʫʤʫʣʶʚʘʪʠʩʷ ʧʨʠ ʨʦʟʤʠʚʽ ʞʠʣʴʥʠʭ ʧʦʨʽʜ 

ʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʘʙʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʽʛʨʘʮʽʾ ʟʦʣʦʪʦʥʦʩʥʠʤʠ 

ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʧʦ ʟʦʥʘʭ ʪʝʢʪʦʥʽʯʥʠʭ ʪʨʽʱʠʥ ʽ ʟʦʥʘʭ ʾʭ ʧʝʨʝʩʽʯʝʥʥʷ, 

ʷʢʽ ʚʠʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʽʟʥʠʭ ʬʘʟ ʘʣʴʧʽʡʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ. 

ʋ 2008 ʨʦʮʽ ʙʫʣʘ ʟʘʭʠʱʝʥʘ ʢʘʥʜʠʜʘʪʩʴʢʘ ʜʠʩʝʨʪʘʮʽʷ ʃ. ʌʽʛʫʨʦʶ ʥʘ ʪʝʤʫ: 

çʃʽʪʦʣʦʛʽʷ ʽ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ ʯʝʪʚʝʨʪʠʥʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʙʘʩʝʡʥʫ ʨʽʯʦʢ 

ʏʦʨʥʠʡ ʽ ɹʽʣʠʡ ʏʝʨʝʤʦʰè [118]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʄʘʨʤʘʨʦʩʴʢʦʤʫ 

ʤʘʩʠʚʽ ʫ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ [32, 118, 119, 120, 121]. ʈʦʟʩʠʧʥʫ 

ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ ʘʚʪʦʨʠ ʧʦʚ'ʷʟʫʶʪʴ ʟ ʜʦʣʠʥʘʤʠ ʚʝʨʭʽʚ'ʾʚ ʨʽʢ ɹʽʣʦʛʦ ʽ ʏʦʨʥʦʛʦ 

ʏʝʨʝʤʦʰʫ ʪʘ ʧʨʠʪʦʢ, ʷʢʽ ʨʦʟʢʨʠʚʘʶʪʴ ʧʦʨʦʜʠ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʽ ʬʣʽʰʦʚʽ 

ʚʽʜʢʣʘʜʠ ʈʘʭʽʚʩʴʢʦʾ ʟʦʥʠ. ɿʦʣʦʪʦ ʨʦʟʤʽʨʦʤ 0,25ï1,0 ʤʤ ʫʪʚʦʨʶʻ ʰʣʽʭʦʚʽ ʘʥʦʤʘʣʽʾ 

ʟʽ ʚʤʽʩʪʦʤ ʤʝʪʘʣʫ 50ï60 ʟʥ./ʰʣʽʭ. ʋ ʨʦʟʩʠʧʘʭ ʪʨʘʧʣʷʶʪʴʩʷ ʤʽʢʨʦʩʘʤʦʨʦʜʢʠ ʟʦʣʦʪʘ 

ʤʘʩʦʶ ʜʦ 50 ʤʛ. ʋ ʨʽʯʮʽ ɹʽʣʠʡ ʏʝʨʝʤʦʰ ʧʨʦʙʥʽʩʪʴ ʟʦʣʦʪʘ 600ï735, ʪʘ 910ï980. 

ʅʠʟʴʢʦʧʨʦʙʥʝ ʟʦʣʦʪʦ ʪʠʧʦʚʝ ʜʣʷ ʤʦʣʦʜʠʭ ʚʫʣʢʘʥʽʪʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ. 

ɿʦʣʦʪʦ ʧʨʦʙʠ 910ï980 ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʜʦʘʣʴʧʽʡʩʴʢʠʭ ʢʦʨʽʥʥʠʭ ʨʦʜʦʚʠʱ 

ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʽ ʩʦʡʤʫʣʴʩʴʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʽʚ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ, ʟʘʩʚʽʜʯʠʚ, ʱʦ ʨʦʟʤʽʨʠ ʟʦʣʦʪʠʥ ʫ ʘʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʘʭ ɹʽʣʦʛʦ ʽ ʏʦʨʥʦʛʦ ʏʝʨʝʤʦʰʫ ʥʝ ʦʜʠʥʘʢʦʚʽ. ʋ ʙʘʩʝʡʥʽ ʚʝʨʭʽʚôʾʚ ɹʽʣʦʛʦ 

ʏʝʨʝʤʦʰʘ ʧʝʨʝʚʘʞʘʶʪʴ ʟʝʨʥʘ ʨʦʟʤʽʨʦʤ 0,25ï0,30 ʤʤ ʽ ʨʽʜʰʝ ʧʦʥʘʜ 1 ʤʤ. ʑʦʜʦ 

ʏʦʨʥʦʛʦ ʏʝʨʝʤʦʰʘ, ʪʦ ʩʘʤʦʨʦʜʥʝ ʟʦʣʦʪʦ ʟʘ ʨʦʟʤʽʨʥʽʩʪʶ ʜʦʩʠʪʴ ʨʽʟʢʦ 
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ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʊʫʪ ʧʝʨʝʚʘʞʘʶʪʴ ʟʦʣʦʪʠʥʠ ʨʦʟʤʽʨʦʤ ʧʦʥʘʜ 1 ʤʤ, ʽ ʜʫʞʝ ʤʘʣʦ 

ʟʦʣʦʪʠʥ ʤʝʥʰʝ 0,5 ʤʤ. ɺʥʠʟ ʟʘ ʪʝʯʽʻʶ ʨʦʟʤʽʨʠ ʟʦʣʦʪʠʥ ʚ ʦʙʦʭ ʨʽʯʢʘʭ 

ʟʤʝʥʰʫʶʪʴʩʷ. ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ, ʱʦ ʻ ʢʦʨʽʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʥʘ ʟʦʣʦʪʦ:  

1) ʩʦʡʤʫʣʴʩʴʢʽ ʢʦʥʛʣʦʤʝʨʘʪʠ; 2) ʢʚʘʨʮ-ʩʫʣʴʬʽʜʥʽ ʞʠʣʠ; 3) ʬʣʽʰʦʚʽ ʚʽʜʢʣʘʜʠ, ʯʠ 4) 

ʤʘʨʛʘʥʮʝʚʽ ʨʫʜʠ ? 

ʋ 2003 ʨ. ʉ.ɯ. ʎʽʭʦʥʝʤ [126] ʟʘʭʠʱʝʥʘ ʢʘʥʜʠʜʘʪʩʴʢʘ ʜʠʩʝʨʪʘʮʽʷ ʥʘ ʪʝʤʫ 

çʌ̔ ʟʠʢʦ-ʭʽʤʽʯʥʽ ʫʤʦʚʠ ʨʦʟʚʠʪʢʫ ʪʘ ʟʦʥʘʣʴʥʽʩʪʴ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʟʨʫʜʝʥʽʥʥʷ 

ʈʘʭʽʚʩʴʢʦʛʦ ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʨʘʡʦʥʫè. ɺ ʮʽʡ ʨʦʙʦʪʽ ʚʠʚʯʝʥʦ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ 

ʨʦʜʦʚʠʱʘ ʉʘʫʣʷʢ ʪʘ ʨʷʜʫ ʨʫʜʦʧʨʦʷʚʽʚ ʈʘʭʽʚʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. ʋ 2008 ʨ.  

ʃ.ɸ. ʌʽʛʫʨʦʶ [118] ʟʘʭʠʱʝʥʦ ʜʠʩʝʨʪʘʮʽʶ ʥʘ ʪʝʤʫ çʃʽʪʦʣʦʛʽʷ ʽ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ 

ʯʝʪʚʝʨʪʠʥʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʏʦʨʥʠʡ ʽ ɹʽʣʠʡ ʏʝʨʝʤʦʰè. 

ʊʝʨʠʪʦʨʽʷ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʤʝʞʘʭ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʧʦʢʘʟʘʥʘ 

ʥʘ (ʨʠʩ. 1.1). 

ʗʢ ʚʠʜʥʦ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ, ʧʨʦʙʣʝʤʘ ʧʝʨʩʧʝʢʪʠʚ ʧʦʰʫʢʽʚ ʟʦʣʦʪʘ ʫ 

ʏʠʚʯʠʥʩʴʢʦʤʫ ʤʘʩʠʚʽ ʦʙʤʝʞʫʚʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤʫ ʪʽʣʴʢʠ ʜʦʩʣʽʜʞʝʥʥʷʤ 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʨʽʯʦʢ ʽ ʧʦʪʽʯʢʽʚ, ʱʦ ʚʠʢʦʥʘʥʦ ʜʝʪʘʣʴʥʦ, 

ʦʜʥʘʢ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʫ ʛʦʣʦʚʥʦʤʫ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ ʨʘʡʦʥʫ ʧʦʚôʷʟʘʥʘ ʥʝ ʟ ʡʦʛʦ 

ʨʦʟʩʠʧʥʠʤʠ ʧʨʦʷʚʘʤʠ, ʘ ʟ ʧʦʨʦʜʘʤʠ ʚ ʢʦʨʽʥʥʦʤʫ ʟʘʣʷʛʘʥʥʽ. ʉʘʤʝ ʚʠʷʚʣʝʥʥʷ ʮʠʭ 

ʧʦʨʽʜ ʪʘ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʭ ʟʦʣʦʪʦʛʦ ʟʨʫʜʝʥʽʥʥʷ ʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʽʣʷʥʦʢ ʨʦʟʛʣʷʥʫʪʦ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ. 

 

1.2. ɿʦʣʦʪʦʥʦʩʥʽʩʪʴ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ɿʦʣʦʪʦʥʦʩʥʽʩʪʴ ʥʘʜʨ ʋʢʨʘʾʥʠ ʦʮʽʥʶʶʪʴ ʚʠʩʦʢʦ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʝʢʦʥʦʤʽʯʥʝ 

ʡ ʧʦʣʽʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʥʘʰʦʾ ʢʨʘʾʥʠ. ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʨʷʜ ʥʘʨʘʜ ʟ ʧʨʦʙʣʝʤ 

ʟʦʣʦʪʘ ʋʢʨʘʾʥʠ (ʂʠʾʚ,1991; ʆʜʝʩʘ,1992; ʃʴʚʽʚ,1993); ʜʚʦʭ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʧʫʩʢʽʚ 

çɺʽʩʥʠʢʘè ʃʴʚʽʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʩʝʨʽʷ ʛʝʦʣʦʛʽʯʥʘ (çɿʦʣʦʪʦ ʚ ʥʘʜʨʘʭ 

ʋʢʨʘʾʥʠè.1992. ɺʠʧ. 11; çʇʝʨʩʧʝʢʪʠʚʠ ʟʦʣʦʪʦ-ʥʦʩʥʦʩʪʽ ʥʘʜʨ ʋʢʨʘʾʥʠè. 1992. 

ɺʠʧ.12), ʦʢʨʝʤʠʭ ʥʦʤʝʨʽʚ çɻʝʦʣʦʛʽʯʥʦʛʦ ʞʫʨʥʘʣʫè (1992.  ̄4), çʄʽʥʝʨʘʣʦʛʽʯʥʦʛʦ 

ʟʙʽʨʥʠʢʘè (1995. ˉ 48. ɺʠʧ. 1), çʄʽʥʝʨʘʣʦʛʽʯʥʦʛʦ ʞʫʨʥʘʣʫè (1999. ʊ. 21.  ̄4), 

ʪʝʤʝʪʠʯʥʠʭ ʟʙʽʨʥʠʢʽʚ çʇʨʦʙʣʝʤʳ ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ ʥʝʜʨ ʋʢʨʘʠʥʳè (1997) ʽ 
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çʅʘʫʢʦʚʽ ʦʩʥʦʚʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʧʦʰʫʢʽʚ ʪʘ ʦʮʽʥʢʠ ʨʦʜʦʚʠʱ ʟʦʣʦʪʘè (1999), 

ʤʦʥʦʛʨʘʬʽʡ çʄʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ ʚ ʛʥʝʡʩʦʚʠʭ ʢʦʤʧʣʝʢʩʘʭ ʜʦʢʝʤʙʨʠʷ 

ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘè (1998), 

 

ʈʠʩ.1.1. ʊʦʧʦʛʨʘʬʽʯʥʘ ʢʘʨʪʘ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ(ʚʠʢʦʨʠʩʪʘʥʦ ʪʦʧʦʛʨʘʬʽʯʥʫ 

ʢʘʨʪʫ ʤʘʩʰʪʘʙʫ 1:100 000) 

 

ɻʝʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʘ ʪʠʧʽʟʘʮʽʷ ʟʦʣʦʪʦʨʫʜʥʠʭ ʨʦʜʦʚʠʱ ʋʢʨʘʾʥʠè (2004); ʂʘʨʪʘ 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʋʢʨʘʾʥʠ, (1997); ʩʪʚʦʨʝʥʥʷ ʢʦʨʧʦʨʘʮʽʾ çʇʦʣʽʤʝʪʘʣʠ ʋʢʨʘʾʥʠè 

ʄʫʞʽʾʚʩʴʢʦʛʦ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ ʢʦʤʙʽʥʘʪʫ, ʷʢʠʡ ʨʦʟʧʦʯʘʚ ʚʠʜʦʙʫʪʦʢ ʟʦʣʦʪʘ 

ʚ ɿʘʢʘʨʧʘʪʪʽ, ʭʦʯʘ ʥʘ ʞʘʣʴ, ʪʝʧʝʨ ʪʫʪ ʚʠʜʦʙʫʪʦʢ ʥʝ ʚʝʜʝʪʴʩʷ. ʉʝʥʩʘʮʽʻʶ ʩʪʘʣʦ 

ʦʜʝʨʞʘʥʥʷ 1997 ʨʦʮʽ ʧʝʨʰʦʛʦ ʟʣʠʪʢʘ ʨʫʜʥʦʛʦ ʟʦʣʦʪʘ (0,5 ʢʛ) ʟ ʂʣʠʥʮʽʚʩʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ ʥʘ ʂʽʨʦʚʦʛʨʘʜʱʠʥʽ; ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʠʣʠ ʧʝʨʰʠʡ ʟʦʣʦʪʠʡ ʛʝʨʙ ʋʢʨʘʾʥʠ. 

ʅʘ ʄʘʨʤʘʨʦʩʴʢʦʤʫ ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʤʘʩʠʚʽ ʚ ʈʘʭʽʚʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʚʽʜʢʨʠʪʦ 
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ʚ 1984 ʨʦʮʽ ʨʦʜʦʚʠʱʝ ʟʦʣʦʪʘ ʉʘʫʣʷʢ, ʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʡʦʛʦ ʧʦʯʘʣʘʩʷ ʫ 1997 ʨʦʮʽ. ʅʘ 

ʜʘʥʠʡ ʯʘʩ ʪʫʪ ʨʦʙʦʪʠ ʧʦ ʚʠʜʦʙʫʪʢʫ ʟʦʣʦʪʘ ʥʝ ʧʨʦʚʦʜʷʪʴʩʷ. 

ɿʦʣʦʪʝ ʟʨʫʜʝʥʽʥʥʷ ʚ ʋʢʨʘʾʥʽ ʬʦʨʤʫʚʘʣʦʩʷ ʧʨʦʪʷʛʦʤ ʥʘʜʟʚʠʯʘʡʥʦ ʪʨʠʚʘʣʦʛʦ 

ʯʘʩʫ ï ʚʽʜ ʜʦʢʝʤʙʨʽʶ ʽ ʜʦ ʘʥʪʨʦʧʦʛʝʥʫ, ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʝ ʨʽʟʥʠʤʠ ʝʥʜʦʛʝʥʥʠʤʠ 

ʬʦʨʤʘʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʤʠ ʪʠʧʘʤʠ. ɿʦʣʦʪʦ ʚ ʋʢʨʘʾʥʽ ʟʦʩʝʨʝʜʞʝʥʦ ʫ 3-ʭ ʟʦʣʦʪʦʨʫʜ-

ʥʠʭ ʧʨʦʚʽʥʮʽʷʭ: ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ɼʦʥʝʮʴʢʽʡ ʟʦʣʦʪʦʨʫʜ-

ʥʡ̔ ʧʨʦʚʽʥʮʽʾ. 

ʅʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤʠ ʻ ʟʦʣʦʪʦʨʫʜʥʽ ʧʨʦʚʽʥʮʽʾ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, ʫ ʤʝʞʘʭ 

ʷʢʦʛʦ ʚʠʷʚʣʝʥʦ 8 ʨʦʜʦʚʠʱ, 181 ʨʫʜʦʧʨʦʷʚ, 391 ʧʫʥʢʪʽʚ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʟʦʣʦʪʘ. 

ʇʨʦʛʥʦʟʥʽ ʨʝʩʫʨʩʠ ʟʦʣʦʪʘ ʪʫʪ ʦʮʽʥʶʶʪʴ ʷʢ ʚʝʣʠʢʽ. ɿʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, 

ʚʦʥʠ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 65 ʜʦ 75ï80% ʨʝʩʫʨʩʽʚ ʙʣʘʛʦʨʦʜʥʠʭ ʤʝʪʘʣʽʚ ʋʢʨʘʾʥʠ, ʘʙʦ 

ʤʘʡʞʝ 3500 ʪ [26]. ɿʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʜʦʩʣʽʜʥʠʢʘʤʠ ʚʠʷʚʣʝʥʦ ʥʘ ʋʑ ʜʝʢʽʣʴʢʘ 

ʨʫʜʥʠʭ ʦʙôʻʢʪʽʚ, ʥʘ ʷʢʠʭ ʦʮʽʥʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʨʝʩʫʨʩʠ ʟʦʣʦʪʘ. ʎʝ ʨʦʜʦʚʠʱʘ 

ʂʣʠʥʮʽʚʩʴʢʝ, ʖʨʾʚʩʴʢʝ, ʄʘʡʩʴʢʝ, ʉʝʨʛʽʾʚʩʴʢʝ, ɹʘʣʢʘ ɿʦʣʦʪʘ, ɹʘʣʢʘ ʐʠʨʦʢʘ, 

ʉʫʨʦʟʴʢʝ. ɿʦʢʨʝʤʘ, ʥʘ ʉʝʨʛʽʻʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʟʘʧʘʩʠ ʦʮʽʥʝʥʦ ʚ 160 ʪ ʟ ʚʤʽʩʪʦʤ 

ʟʦʣʦʪʘ (5ï7 ʛ/ʪ), ʥʘ ʨʦʜʦʚʠʱʽ ɹʘʣʢʘ ʐʠʨʦʢʘ ʚ 130 ʪ ʟ ʚʤʽʩʪʦʤ ʟʦʣʦʪʘ (4,0ï5,5 ʛ/ʪ). 

ɼʨʫʛʠʤ ʚʘʞʣʠʚʠʤ ʟʦʣʦʪʦʥʦʩʥʠʤ ʨʝʛʽʦʥʦʤ ʻ ʂʘʨʧʘʪʩʴʢʘ ʤʽʥʝʨʘʣʦʛʽʯʥʘ 

ʧʨʦʚʽʥʮʽʷ, ʧʦʪʝʥʮʽʘʣ ʷʢʦʾ ʚ ʟʘʛʘʣʴʥʦʤʫ ʙʘʣʘʥʩʽ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 25%. 

ʊʫʪ ʚʽʜʢʨʠʪʦ 3 ʨʦʜʦʚʠʱʘ (ɹʝʨʝʛʽʚʩʴʢʝ, ʄʫʞʽʻʚʩʴʢʝ, ʉʘʫʣʷʢʩʴʢʝ) ʽ ʥʠʟʢʫ 

ʨʫʜʦʧʨʦʷʚʽʚ ʷʢ ʢʦʨʽʥʥʦʛʦ, ʪʘʢ ʽ ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ. ʂʦʨʽʥʥʝ ʟʦʣʦʪʝ ʟʨʫʜʝʥʽʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʦʤʘ ʨʽʟʥʦʚʽʢʦʚʠʤʠ ʬʦʨʤʘʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʤʠ ʪʠʧʘʤʠ [71]: 

-ʧʝʨʰʠʡ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ, 

-ʜʨʫʛʠʡ ʜʦ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. 

ʋ ʄʘʨʤʘʨʦʩʴʢʦʤʫ ʤʘʩʠʚʽ ʟʦʣʦʪʝ ʟʨʫʜʝʥʽʥʥʷ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʦ ʟ 

ʜʦʚʝʨʭʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʤʠ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ɺ ʋʢʨʘʾʥʩʴʢʽʡ ʯʘʩʪʠʥʽ 

ʤʘʩʠʚʫ ʚʠʜʽʣʝʥʦ ʜʚʘ ʟʦʣʦʪʦʥʦʩʥʽ ʨʘʡʦʥʠ: ʈʘʭʽʚʩʴʢʠʡ ʽ ʏʠʚʯʠʥʩʴʢʠʡ. ʋ ʤʝʞʘʭ 

ʈʘʭʽʚʩʴʢʦʛʦ ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʚʞʝ ʚʠʷʚʣʝʥʦ ʨʦʜʦʚʠʱʝ ʉʘʫʣʷʢ ʪʘ ʥʠʟʢʫ 

ʨʫʜʦʧʨʦʷʚʽʚ (ɹʽʣʠʡ ʇʦʪʽʢ, ɺʝʣʠʢʠʡ ʽ ʄʘʣʠʡ ɹʘʥʩʴʢʠʡ, ʊʫʢʘʣʦ, ʪʦʱʦ.) ɿʦʣʦʪʝ 

ʟʨʫʜʝʥʽʥʥʷ ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʨʽʚʥʷʭ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ 

ʨʦʟʨʽʟʫ ʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ (ʪʘʢ ʟʚʘʥʠʡ ʟʝʣʝʥʦʩʣʘʥʮʝʚʠʡ ʜʽʣʦʚʝʮʴʢʠʡ 
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ʢʦʤʧʣʝʢʩ). ʅʘʡʥʠʞʯʝ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʟʘʡʤʘʻ ʨʦʜʦʚʠʱʝ ʉʘʫʣʷʢ, ʷʢʝ 

ʥʘʣʝʞʠʪʴ ʜʦ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʠʧʫ. ɺʦʥʦ ʧʨʝʜʩʪʘʚʣʝʥʝ 

ʪʦʥʢʦʨʦʟʩʣʘʥʮʴʦʚʘʥʦʶ ʨʫʜʦʥʦʩʥʦʶ ʪʦʚʱʝʶ, ʪʦʚʱʠʥʦʶ 40ï80 ʤ, ʫ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʷʢʦʾ ʟʘʣʷʛʘʶʪʴ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʫ ʚʠʛʣʷʜʽ ʩʫʙʟʛʽʜʥʠʭ ʧʣʘʩʪʦʚʠʭ ʽ 

ʣʽʥʟʦʧʦʜʽʙʥʠʭ ʪʽʣ. ʉʪʨʘʪʠʛʨʘʬʽʯʥʦ ʚʠʱʝ ʻ ʛʨʫʧʘ ʨʫʜʦʧʨʦʷʚʽʚ ʟʦʣʦʪʦ-ʢʚʘʨʮʦʚʦʛʦ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʠʧʫ, ʷʢʽ ʫʪʚʦʨʠʣʠ ʧʝʨʝʚʘʞʥʦ ʟʛʽʜʥʽ ʟ ʚʤʽʩʥʠʤʠ ʧʦʨʦʜʘʤʠ 

ʧʣʘʩʪʦʧʦʜʽʙʥʽ ʪʽʣʘ ʽʟ ʟʦʣʦʪʦʥʦʩʥʠʤʠ ʢʚʘʨʮ-ʞʠʣʴʥʠʤʠ ʚʠʜʽʣʝʥʥʷʤʠ. ɿʘʛʘʣʴʥʽ 

ʟʘʧʘʩʠ ʨʦʜʦʚʠʱʘ 11ʪ ʟʦʣʦʪʘ. ʏʠʚʯʠʥʩʴʢʠʡ, ʷʢ ʽ ʈʘʭʽʚʩʴʢʠʡ ʨʫʜʥʠʡ ʨʘʡʦʥ 

ʚʽʜʥʦʩʷʪʴ ʜʦ ʛʽʜʨʦʪʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʦʛʦ ʫʪʚʦʨʝʥʥʷ, ʷʢʝ ʫʪʚʦʨʠʣʦʩʷ, ʛʦʣʦʚʥʦ, 

ʫ ʧʦʨʦʜʘʭ ʜʦʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ɻʽʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʥʝ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ ʚ ʦʙʦʭ ʨʘʡʦʥʘʭ ʧʦʚôʷʟʘʥʝ ʟ ʨʝʧʨʝʩʠʚʥʦʶ, 

ʛʽʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʥʦʶ ʩʪʘʜʽʻʶ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʚ 

ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʬʫʥʜʘʤʝʥʪʽ, ʜʦ ʷʢʦʛʦ ʧʨʠʫʨʦʯʝʥʝ ʟʦʣʦʪʝ ʟʨʫʜʝʥʽʥʥʷ ʚ 

ʄʘʨʤʘʨʦʩʴʢʦʤʫ ʤʘʩʠʚʽ. ʋ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʨʦʜʦʚʠʱ ʟʦʣʦʪʘ ʧʦʢʠ 

ʱʦ ʥʝ ʚʠʷʚʣʝʥʦ, ʘʣʝ ʚʽʜʦʤʦ ʨʷʜ ʧʨʦʷʚʽʚ, ʮʝ ɸʣʴʙʽʥ, ɼʦʙʨʠʥ, ʃʦʩʪʫʥ, ʇʦʧʘʜʠʥʝʮʴ, 

ʄʦʢʨʠʥ, ʪʦʱʦ. 

ʅʘʡʢʨʘʱʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʦʷʚ ʃʦʩʪʫʥ. ɺʽʥ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʭʣʦʨʠʪ-

ʢʚʘʨʮʦʚʠʭ ʽ ʩʝʨʠʮʠʪ-ʭʣʦʨʠʪ-ʢʚʘʨʮʦʚʠʭ ʩʣʘʥʮʽʚ ʥʠʞʥʴʦʾ ʩʚʽʪʠ ʜʽʣʦʚʝʮʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʽ ʧʦʚôʷʟʘʥʠʡ ʟ ʙʨʝʢʯʽʡʦʚʘʥʠʤʠ ʧʦʨʦʜʘʤʠ ʪʘ ʙʘʨʠʪʦʚʠʤʠ, ʙʘʨʠʪ-

ʢʚʘʨʮʦʚʠʤʠ, ʽ ʢʚʘʨʮ-ʙʘʨʠʪ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʞʠʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ʉʚʠʥʮʝʚʦ-

ʮʠʥʢʦʚʽ ʤʽʥʝʨʘʣʠ  ʪʫʪ ʧʘʨʘʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʮʝʩʦʤ ʙʘʨʠʪʠʟʘʮʽʾ, ʪʦʤʫ ʾʭ 

ʟʘʯʠʩʣʝʥʦ ʜʦ ʙʘʨʠʪ-ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ ʨʫʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ [67]. ɻʦʣʦʚʥʠʤ ʨʫʜʥʠʤ 

ʤʽʥʝʨʘʣʦʤ ʻ ʛʘʣʝʥʽʪ, ʷʢʠʡ ʧʝʨʝʙʫʚʘʻ ʚ ʪʽʩʥʽʡ ʘʩʦʮʽʘʮʽʾ ʟʽ ʩʬʘʣʝʨʠʪʦʤ, ʧʽʨʠʪʦʤ ʽ 

ʭʘʣʴʢʦʧʽʨʠʪʦʤ. ʅʘ ʚʩʽʭ ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʨʫʜʦʧʨʦʷʚʘʭ ʜʦʙʨʝ ʧʦʤʽʪʥʽ ʩʣʽʜʠ 

ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʽʟʤʫ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʷʢʠʡ ʚʠʷʚʠʚʩʷ ʫ ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ ʡ 

ʜʝʬʦʨʤʘʮʽʾ ʽ ʨʫʜʥʠʭ, ʽ ʞʠʣʴʥʠʭ ʤʽʥʝʨʘʣʽʚ. ʅʘʡʩʢʣʘʜʥʽʰʦʶ ʽ ʜʦʩʽ ʜʠʩʢʫʩʽʡʥʦʶ ʻ 

ʧʨʦʙʣʝʤʘ ʚʽʢʫ ʮʠʭ ʨʫʜʦʧʨʦʷʚʽʚ ʪʘ ʧʠʪʘʥʥʷ ʧʝʨʰʦʜʞʝʨʝʣʘ ʨʫʜʦʥʦʩʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʣʠ ʫ ʪʦʤʫ, ʱʦʙ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʠʪʠ ʜʘʥʠʡ ʨʘʡʦʥ ʪʘ 

ʚʠʷʚʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʽʣʷʥʢʠ ʯʠ ʟʦʥʠ ʟ ʟʦʣʦʪʦʤ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʙʫʣʦ ʚʠʚʯʠʪʠ 
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ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ ʟʨʫʜʝʥʽʥʥʷ, 

ʷʢʽ ʜʦʩʣʽʜʞʝʥʥʽ ʥʝʜʦʩʪʘʪʥʴʦ. 

ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ. 

ʋ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʽ ʟʦʣʦʪʝ ʟʨʫʜʝʥʽʥʥʷ ʬʦʨʤʫʚʘʣʦʩʷ ʥʘ ʝʪʘʧʽ 

ʥʝʦʛʝʥʦʚʦʾ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ. ʇʨʦʩʪʦʨʦʚʦ ʽ ʛʝʥʝʪʠʯʥʦ ʚʦʥʦ 

ʧʦʚôʷʟʘʥʦ ʟ ʚʫʣʢʘʥʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ ʨʽʦʣʽʪʦʚʦʾ ʡ ʘʥʜʝʟʠʪʦʚʦʾ ʬʦʨʤʘʮʽʾ ʫ ʤʽʩʮʷʭ 

ʾʭʥʴʦʛʦ ʩʫʤʽʩʥʦʛʦ ʧʨʦʷʚʫ. ʅʘʷʚʥʽ ʢʦʤʧʣʝʢʩʥʽ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʽ ʨʫʜʠ, ʷʢʽ 

ʥʘʣʝʞʘʪʴ ʜʦ ʻʜʠʥʦʾ ʤʘʣʦʛʣʠʙʠʥʥʦʾ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʦʾ ʬʦʨʤʘʮʽʾ. 

ʅʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ ʽ ʜʦʩʢʦʥʘʣʦ ʚʠʚʯʝʥʠʤ ʻ ɹʝʨʝʛʽʚʩʴʢʠʡ ʨʫʜʥʠʡ ʨʘʡʦʥ, ʫ 

ʤʝʞʘʭ ʷʢʦʛʦ ʨʦʟʪʘʰʦʚʘʥʽ 3 ʨʫʜʥʽ ʧʦʣʷ ï ɹʝʨʝʛʽʚʩʴʢʝ, ʂʚʘʩʽʚʩʴʢʝ, ɹʽʛʘʥʩʴʢʝ. ɿ 

ʧʦʛʣʷʜʫ ʟʦʣʦʪʦʛʦ ʟʨʫʜʝʥʽʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʻ ɹʝʨʝʛʽʚʩʴʢʝ, ʫ ʷʢʦʤʫ ʚʽʜʦʤʽ 

ɹʝʨʝʛʽʚʩʴʢʝ ʪʘ ʄʫʞʽʾʚʩʴʢʝ ʨʦʜʦʚʠʱʘ ʽ ʥʠʟʢʘ ʨʫʜʦʧʨʦʷʚʽʚ. ɺʤʽʩʪ ʚ ʨʫʜʘʭ: ʟʦʣʦʪʘ  

-1 ʛ/ʪ; ʩʨʽʙʣʘ -20ʛ/ʪ; [116]. ʄʫʞʽʾʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʛʽʧʩʦʤʝʪʨʠʯʥʦ ʚʠʱʝ 

ʚʽʜ ɹʝʨʝʛʽʚʩʴʢʦʛʦ. ɺʦʥʦ ʤʘʻ 2-ʭ ʧʦʚʝʨʭʦʚʫ ʙʫʜʦʚʫ. ɺʤʽʩʪ ʟʦʣʦʪʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚ 

ʤʝʞʘʭ 4,5ï15,0 ʤʛ/ʪ. ɿʘʛʘʣʴʥʽ ʨʝʩʫʨʩʠ ʂʘʨʧʘʪʩʴʢʦʾ ʟʦʣʦʪʦʥʦʩʥʦʾ ʧʨʦʚʽʥʮʽʾ ʦʮʽʥʝʥʽ 

ʚ 400 ʪ ʟʦʣʦʪʘ. 

ɼʦʥʝʮʴʢʘ ʟʦʣʦʪʦʨʫʜʥʘ ʧʨʦʚʽʥʮʽʷ. 

ʋ ɼʦʥʝʮʴʢʽʡ ʧʨʦʚʽʥʮʽʾ ʟʦʣʦʪʦ ʚʠʷʚʣʝʥʝ ʙʽʣʴʰ ʥʽʞ ʫ 30 ʤʽʩʮʷʭ ï ʮʝ ʜʝʢʽʣʴʢʘ 

ʨʦʜʦʚʠʱ (ɻʦʩʪʨʦʙʫʛʦʨʩʴʢʝ, ɹʦʙʨʠʢʽʚʩʴʢʝ ʪʘ ʽʥ), ʥʠʟʢʘ ʨʫʜʦʧʨʦʷʚʽʚ ʽ ʙʘʛʘʪʦ ʪʦʯʦʢ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ (ɹ.ʉ. ʇʘʥʦʚ,1994). ɺʦʥʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʯʦʨʥʦʩʣʘʥʮʝʚʦʾ ʬʣʽʰʦʚʦʾ 

ʘʣʝʚʨʠʪ-ʛʣʠʥʠʩʪʦʾ ʬʦʨʤʘʮʽʾ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʛʦ ʚʽʢʫ. ʅʘʡʚʘʞʣʠʚʽʰʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʅʘʛʦʣʴʯʘʥʩʴʢʠʡ ʨʫʜʥʠʡ ʚʫʟʦʣ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʟʦʣʦʪʦ-ʩʫʣʴʬʽʜʥʽ ʡ ʧʦʣʽʤʝʪʘʣʝʚʦ-

ʩʨʽʙʥʽ ʨʫʜʠ ɹʦʙʨʠʢʽʚʩʴʢʦʛʦ, ɻʦʩʪʨʦʙʫʛʦʨʩʴʢʦʛʦ, ɭʩʘʫʣʽʚʩʴʢʦʛʦ ʽ ʅʘʛʦʣʴʥʦ-

ʊʘʨʘʩʽʚʩʴʢʦʛʦ ʨʫʜʥʠʭ ʧʦʣʽʚ. ʅʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʽ ʟʦʣʦʪʦʥʦʩʥʽ ʦʙôʻʢʪʠ ʪʘ 

ʥʘʡʙʽʣʴʰʝ ʚʠʚʯʝʥʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʨʦʜʦʚʠʱʘ, ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʤʽʩʮʷ ʧʝʨʝʪʠʥʫ 

ʛʦʣʦʚʥʦʾ ʘʥʪʠʢʣʽʥʘʣʽ ʟ ʧʦʧʝʨʝʯʥʠʤ ʈʦʚʝʥʴʢʽʚʩʴʢʠʤ ʧʽʜʥʷʪʪʷʤ. ɿʦʣʦʪʝ ʟʨʫʜʝʥʽʥʥʷ 

ʙʘʛʘʪʦʷʨʫʩʥʝ, ʥʘʢʣʘʜʝʥʝ ʥʘ ʜʠʩʣʦʢʦʚʘʥʽ ʰʘʨʫʚʘʪʽ ʪʦʚʱʽ ʫ ʩʢʣʘʜʯʘʩʪʦ-ʨʦʟʨʠʚʥʠʭ 

ʩʪʨʫʢʪʫʨʘʭ. ɺʦʥʦ ʣʦʢʘʣʽʟʦʚʘʥʝ ʚ ʯʠʩʣʝʥʥʠʭ ʩʫʣʴʬʽʜʥʠʭ ʢʚʘʨʮ-ʘʥʢʝʨʠʪʦʚʠʭ ʽ 

ʢʚʘʨʮʝʚʠʭ ʞʠʣʘʭ, ʧʨʦʞʠʣʢʘʭ ʽ ʨʫʜʥʠʭ ʟʦʥʘʭ, ʫʪʚʦʨʶʶʯʠ ʧʨʠʧʦʚʝʨʭʥʝʚʠʡ 

ʟʦʣʦʪʦʨʫʜʥʠʡ ʰʪʦʢʚʝʨʢ (ʚʝʨʭʥʽʡ ʨʫʜʥʠʡ ʷʨʫʩ). ʈʦʟʢʨʠʪʦ ʪʘʢʦʞ ʥʠʞʥʽʡ 
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(ʛʣʠʙʠʥʥʠʡ) ʨʫʜʦʥʦʩʥʠʡ ʷʨʫʩ ʟ ʯʠʩʣʝʥʥʠʤʠ ʞʠʣʴʥʠʤʠ ʧʨʦʷʚʘʤʠ ʢʚʘʨʮ-

ʢʘʨʙʦʥʘʪʥʦʛʦ ʟ ʩʫʣʴʬʽʜʘʤʠ ʽ ʟʦʣʦʪʦʤ ʩʢʣʘʜʫ ʚ ʽʥʪʝʨʚʘʣʽ 580ï1280 ʤ (ʧʨʦʛʥʦʟʥʝ 

ʨʦʜʦʚʠʱʝ ɹʦʙʨʠʢʦʚʝ -2) (ʄʘʪʢʦʚʩʴʢʠʡ ʆ. ɯ., ʪʘ ʽʥ . 2014). 

ʇʨʦʷʚʠ ʟʦʣʦʪʘ ʚʽʜʦʤʽ ʫ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʽʡ ʤʽʥʝʨʘʣʦʛʽʯʥʽʡ ʧʨʦʚʽʥʮʽʾ ʪʘ 

ʰʝʣʴʬʦʚʠʭ ʟʦʥʘʭ ʏʦʨʥʦʛʦ ʪʘ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ ɸʟʦʚʦ-

ʏʦʨʥʦʤʦʨʩʴʢʘ (ʇʽʚʜʝʥʥʦʫʢʨʘʾʥʩʴʢʘ) ʟʦʣʦʪʦʥʦʩʥʘ ʧʨʦʚʽʥʮʽʷ, ʫ ʤʝʞʘʭ ʷʢʦʾ 

ʚʠʜʽʣʝʥʦ ʛʝʥʝʪʠʯʥʦ ʥʦʚʠʡ ʧʝʨʩʧʝʢʪʠʚʥʦ-ʧʨʦʤʠʩʣʦʚʠʡ ʪʠʧ ʨʦʟʩʠʧʠʱ ʪʦʥʢʦʛʦ 

ʟʦʣʦʪʘ (ʈʝʟʥʠʢ ɺ.ʇ., 1999; ʐʥʶʢʦʚ ɽ.ʌ., 2001). 

ɯʥʰʠʤ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʨʦʙʽʪ ʧʦʚôʷʟʘʥʠʤ ʟ ʄʘʨʤʘʨʦʩʴʢʠʤ ʤʘʩʠʚʦʤ 

ʻ ʧʦʰʫʢʠ ʧʽʜ ʡʦʛʦ ʥʘʩʫʚʦʤ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ. ʅʘ ʮʶ ʧʨʦʙʣʝʤʫ ʤʘʡʞʝ ʜʦ 

ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʥʝ ʟʚʝʨʪʘʣʠ ʫʚʘʛʠ. ʆʜʥʘʢ ʪʝʧʝʨ ʫ ʧʽʜʥʘʩʫʚʽ ʂʘʨʧʘʪ ʚʽʜʢʨʠʪʦ 

ʚʠʩʦʢʦʜʝʙʽʪʥʝ ʃʦʧʫʰʥʷʥʩʴʢʝ ʨʦʜʦʚʠʱʝ ʟ ʧʦʢʣʘʜʘʤʠ ʥʘʬʪʠ ʚ ʧʽʩʢʦʚʠʢʘʭ 

ʧʘʣʝʦʛʝʥʫ ʽ ʩʝʥʦʤʘʥʫ ʢʨʝʡʜʠ ʪʘ ʚʘʧʥʷʢʘʭ ʶʨʠ ʧʣʘʪʬʦʨʤʠ [35]. ʊʘʢʦʞ ʧʝʨʝʛʣʷʜ 

ʤʘʪʝʨʽʘʣʽʚ ʧʦ ʩʚʝʨʜʣʦʚʠʥʘʭ ʧʨʦʙʫʨʝʥʠʭ ʚ ʟʦʥʽ ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʦʛʦ ʚʫʣʢʘʥʽʯ-

ʥʦʛʦ ʧʘʩʤʘ ʜʦʟʚʦʣʠʚ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʚ ʧʦʨʦʜʘʭ ʣʦʭʝʨʫ (ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ 

ʚʠʥʝʩʝʥʽ ʥʘ ʧʦʚʝʨʭʥʶ ʤʘʛʤʦʶ ʚʫʣʢʘʥʫ) ʚ ʩʚʝʨʜʣʦʚʠʥʽ 1-ʃʽʩʦʨʥʷ, ʚʩʪʘʥʦʚʣʝʥʘ 

ʬʘʫʥʘ ʩʝʥʦʤʘʥʫ ʧʣʘʪʬʦʨʤʦʚʦʛʦ ʪʠʧʫ [34]. ʎʝ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʰʠʨʝʥʥʷ 

ʚʽʜʢʣʘʜʽʚ ʢʨʝʡʜʠ ʽ ʶʨʠ ɭʚʨʘʟʽʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ ʽ ʚ ʧʽʜʥʘʩʫʚʽ ʄʘʨʤʘʨʦʩʴʢʦʛʦ 

ʤʘʩʠʚʫ. 

ɺ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʧʨʦʛʠʥʽ ʥʘ ʈʫʩʴʢʦ-ʂʦʤʘʨʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ ʛʨʘʥʦʜʽʦʨʠʪ-ʧʦʨʬʽʨʽʚ ʻ ʝʢʨʘʥʦʤ ʜʣʷ ʟʘʣʷʛʘʶʯʠʭ ʧʽʜ ʥʠʤʠ 

ʧʦʢʣʘʜʽʚ ʛʘʟʫ ʚ ʪʝʨʝʙʣʷʥʩʴʢʽʡ ʩʚʽʪʽ ʥʝʦʛʝʥʫ [35]. ʊʦʤʫ ʧʦʨʦʜʠ ʄʘʨʤʘʨʦʩʴʢʦʛʦ 

ʤʘʩʠʚʫ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʝʨʭʥʽʤ ʝʢʨʘʥʦʤ ʟʘʣʷʛʘʶʯʠʭ ʚ ʡʦʛʦ ʧʽʜʥʘʩʫʚʽ 

ʤʦʞʣʠʚʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ [34]. 

ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʙʽʪ ʟ ʧʦʰʫʢʽʚ ʪʫʪ 

ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ.  

ʅʘʡʙʽʣʴʰ ʥʦʚʝ ʽ ʧʦʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ ʚ 

ʄʘʨʤʘʨʦʩʴʢʦʤʫ ʤʘʩʠʚʽ ʚʠʩʚʽʪʣʝʥʦ ʚ ʤʦʥʦʛʨʘʬʽʷʭ ʆ.ɯ. ʄʘʪʢʦʚʩʴʢʦʛʦ çʄʽʥʝʨʘʣʠ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ. ʇʨʦʮʝʩʠ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷè ʪʘ ʆʩʥʦʚʠ ʤʽʥʝʨʘʣʦʛʽʾ 

ʋʢʨʘʾʥʠè (2009, 2014) [78; 79]. 
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ɺʠʩʥʦʚʢʠ. 

ʇʨʦʙʣʝʤʘ ʨʦʟʰʫʢʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʟʦʢʨʝʤʘ 

ʟʦʣʦʪʘ ʻ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʚʩʽʭ ʢʨʘʾʥ, ʘ ʜʣʷ ʋʢʨʘʾʥʠ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ, ʷʢʘ ʚʠʤʘʛʘʻ 

ʧʦʩʪʽʡʥʦʛʦ ʧʦʧʦʚʥʝʥʥʷ ʟʘʧʘʩʽʚ. ɼʦʩʷʛʪʠ ʮʴʦʛʦ ʤʦʞʣʠʚʦ, ʪʘʢ ʷʢ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ 

ʥʘʜʨ ʋʢʨʘʾʥʠ ʦʮʽʥʶʻʪʴʩʷ ʚʠʩʦʢʦ. ʊʫʪ ʻ ʚʽʜʦʤʽ ʟʦʣʦʪʦʨʫʜʥʽ ʧʨʦʚʽʥʮʽʾ ʩʝʨʝʜ ʷʢʠʭ ʽ 

ʄʘʨʤʘʨʦʩʴʢʠʡ ʤʘʩʠʚ. ɺ ʡʦʛʦ ʤʝʞʘʭ ʚʽʜʢʨʠʪʦ ʨʦʜʦʚʠʱʝ ʉʘʫʣʷʢ ʧʨʠʫʨʦʯʝʥʝ ʜʦ 

ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʠʧʫ ʚ ʪʦʥʢʦʨʦʟʩʣʘʥʮʴʦʚʘʥʽʡ ʨʫʜʦʥʦʩʥʽʡ ʪʦʚʱ, 

ʟʦʣʦʪʦ-ʢʚʘʨʮʦʚʘ ʤʘʣʦʩʫʣʴʬʽʜʥʘ ʬʦʨʤʘʮʽʷ. 

ɼʝʪʘʣʴʥʦ ʚʠʚʯʝʥʦ ʨʫʜʦʥʦʩʥʽʩʪʴ ʚ ʤʝʞʘʭ ʏʈʈ. ʊʫʪ ʟʥʘʡʜʝʥʦ ʟʦʣʦʪʠʥʠ ʚ 

ʯʝʪʚʝʨʪʠʥʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ. ɿʚʠʯʘʡʥʦ ʧʦʪʨʽʙʥʦ ʚʝʩʪʠ ʧʦʰʫʢ ʟʦʣʦʪʘ ʚ 

ʢʦʨʽʥʥʠʭ ʧʦʨʦʜʘʭ, ʧʝʨʝʜʫʤʦʚʠ ʥʘʷʚʥʦʩʪʽ ʷʢʦʛʦ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʽ ʚ ʜʘʥʽʡ 

ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ. 
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ʈʆɿɼɯʃ 2 

 

ʄɽʊʆɼʀʂɸ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ɺ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʚʯʘʣʘʩʴ ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ 

ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ, ʛʝʦʜʠʥʘʤʽʯʥʽ ʫʤʦʚʠ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ, ʽ ʙʽʣʴʰ  

ʜʝʪʘʣʴʥʦ ï ʏʠʚʯʠʥʩʴʢʠʡ ʨʫʜʥʠʡ ʨʘʡʦʥ. ɺʠʚʯʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʽʜ ʯʘʩ ʧʦʣʴʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʦʧʠʩʽ ʚʽʜʩʣʦʥʝʥʴ, ʚ ʦʩʥʦʚʥʦʤʫ ʧʦ ʛʣʠʙʦʢʦ ʚʨʽʟʘʥʠʭ ʜʦʣʠʥʘʭ 

ʧʦʪʦʢʽʚ, ʱʦ ʚʧʘʜʘʶʪʴ ʫ ʨ. ʏʦʨʥʠʡ ʏʝʨʝʤʦʰ. ʄʽʩʮʷ ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ ʧʦʨʽʜ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʦ ʥʘ (ʨʠʩ. 2.1). 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʮʽ ʤʘʪʝʨʽʘʣʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʰʣʷʭʽʚ 

ʤʽʛʨʘʮʽʾ ʬʣʶʾʜʽʚ ʜʦ ʧʦʚʝʨʭʥʽ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʚ 

ʦʩʥʦʚʥʦʤʫ ʢʦʤʧʣʝʢʩ ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ. ʇʝʨʝʜ ʪʠʤ, ʷʢ ʦʧʠʩʘʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʫʤʦʚʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚʚʘʞʘʻʤʦ ʟʘ ʥʝʦʙʭʽʜʥʝ 

ʧʦʷʩʥʠʪʠ ʥʘʰʝ ʨʦʟʫʤʽʥʥʷ ʟʤʽʩʪʫ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʪʘ ʪʝʨʤʽʥʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʫ 

ʨʦʙʦʪʽ. 

 

2.1. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʪʘ ʪʝʨʤʽʥʦʣʦʛʽʷ. 

ʇʽʜ ʛʝʥʝʨʘʮʽʻʶ ʤʽʥʝʨʘʣʽʚ ʤʠ ʨʦʟʫʤʽʻʤʦ ʨʽʟʥʦʚʽʢʦʚʽ ʚʠʜʽʣʝʥʥʷ ʧʝʚʥʦʛʦ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʚʠʜʫ, ʚʽʜʢʣʘʜʘʥʥʷ ʥʦʚʠʭ ʫʦʩʦʙʣʝʥʴ ʷʢʦʛʦ ʚʽʜʙʫʚʘʣʦʩʷ ʧʽʩʣʷ ʩʫʪʪʻʚʦʾ 

ʧʝʨʝʨʚʠ ʫ ʧʨʦʮʝʩʽ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ. ʄʽʥʝʨʘʣʴʥʽ ʘʛʨʝʛʘʪʠ, ʱʦ ʚʠʜʽʣʠʣʠʩʷ ʧʨʠ 

ʥʝʧʝʨʝʨʚʥʦʤʫ ʚʽʜʢʣʘʜʘʥʥʽ ʤʽʥʝʨʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ, ʧʨʦʪʝ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʥʘʙʫʣʠ 

ʨʽʟʥʦʾ ʧʦʜʦʙʠ, ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʨʽʟʥʦʚʽʢʦʚʽ ʟʘʨʦʜʞʝʥʥʷ ʫ ʤʝʞʘʭ ʦʜʥʽʻʾ ʛʝʥʝʨʘʮʽʾ. 

ʊʝʨʤʽʥ ʧʘʨʘʛʝʥʝʪʠʯʥʘ ʤʽʥʝʨʘʣʴʥʘ ʘʩʦʮʽʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʤʠ ʚ 

ʨʦʟʫʤʽʥʥʽ ʅ.ɺ.ʇʝʪʨʦʚʩʴʢʦʾ: çɿʘʢʦʥʦʤʽʨʥʘ ʩʫʢʫʧʥʽʩʪʴ ʤʽʥʝʨʘʣʽʚ, ʫʪʚʦʨʝʥʠʭ 

ʩʧʽʣʴʥʦ ʷʢ ʨʽʚʥʦʚʘʞʥʘ ʤʽʥʝʨʘʣʴʥʘ ʩʠʩʪʝʤʘ ʫ ʤʝʞʘʭ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ, ʷʢʽ 

ʜʦʧʫʩʢʘʶʪʴ ʚʠʥʠʢʥʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚ ʦʙʤʝʞʝʥʠʡ ʚʽʜʨʽʟʦʢ ʯʘʩʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʦʜʥʽʡ ʩʭʦʜʠʥʮʽ ʤʽʥʝʨʘʣʴʥʦʾ ʨʽʚʥʦʚʘʛʠè [91]. 



41 
 

ʄʽʥʝʨʘʣʴʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʤʠ ʥʘʟʠʚʘʻʤʦ ʩʧʽʣʴʥʦʪʫ ʧʘʨʘʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʠʭ 

ʤʽʥʝʨʘʣʽʚ, ʱʦ ʚʠʥʠʢʣʠ ʚ ʦʜʥʫ ʩʪʘʜʽʶ ʤʽʥʝʨʘʣʽʟʘʮʽʾ. ʇʘʨʘʛʝʥʝʪʠʯʥʠʡ ʟʚôʷʟʦʢ 

ʟʫʤʦʚʣʝʥʠʡ ʙʣʠʟʴʢʠʤ ʫʪʚʦʨʝʥʥʷʤ ʦʜʥʽʻʾ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʤʽʥʝʨʘʣʴʥʠʭ ʘʩʦʮʽʘʮʽʡ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʙʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʥʘʟʠʚʘʶʪʴ ʛʨʫʧʠ ʤʽʥʝʨʘʣʽʚ, ʚʽʜʢʣʘʜʝʥʽ ʚ ʦʜʥʫ 

ʩʪʘʜʽʶ, ʧʘʨʘʛʝʥʝʟʠʩʦʤ. 

ʉʪʘʜʽʷ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ, ʮʝ ʚʽʜʨʽʟʦʢ ʧʽʩʣʷʤʘʛʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦʶ ʤʽʥʝʨʘʣʦʪʚʦʨʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʟ ʻʜʠʥʦʾ ʧʦʨʮʽʾ 

ʬʣʶʾʜʽʚ. ʇʨʠ ʮʴʦʤʫ ʬʦʨʤʫʻʪʴʩʷ ʦʜʥʘ ʘʙʦ ʜʝʢʽʣʴʢʘ ʤʽʥʝʨʘʣʴʥʠʭ ʧʘʨʘʛʝʥʝʪʠʯʥʠʭ 

ʘʩʦʮʽʘʮʽʡ ʫ ʩʢʣʘʜʽ ʞʠʣʴʥʦʛʦ ʚʠʧʦʚʥʝʥʥʷ ʽ ʙʽʣʷ ʞʠʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ [20; 21; 114]. 

ɺʢʣʶʯʝʥʥʷ ï ʮʝ ʙʫʜʴ- ʷʢʘ ʽʟʦʣʴʦʚʘʥʘ ʚ ʧʨʦʮʝʩʽ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʯʘʩʪʠʥʘ ʚ ʪʽʣʽ 

ʤʽʥʝʨʘʣʫ, ʱʦ ʤʘʻ ʟ ʥʠʤ ʬʘʟʦʚʫ ʛʨʘʥʠʮʶ. 

ʉʠʩʪʝʤʘ ï ʮʝ ʯʘʩʪʠʥʘ ʧʨʦʩʪʦʨʫ, ʱʦ ʤʽʩʪʠʪʴ ʜʝʷʢʝ ʪʽʣʦ ʯʠ ʩʫʢʫʧʥʽʩʪʴ ʪʽʣ. 

ʌʘʟʘ ï ʮʝ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ, ʱʦ ʚʦʣʦʜʽʻ ʦʜʥʘʢʦʚʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʽ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʈʦʟʨʽʟʥʷʶʪʴ ʛʘʟʦʚʫ, ʨʽʜʢʫ ʽ ʪʚʝʨʜʫ ʬʘʟʫ 

ʩʠʩʪʝʤʠ. 

ɻʦʤʦʛʝʥʥʘ ʩʠʩʪʝʤʘ ï ʮʝ ʩʠʩʪʝʤʘ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦʶ ʬʘʟʦʶ, ʘʣʝ ʟʘʚʞʜʠ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʥʪʘʢʪʽ ʦʜʥʦʶ ʯʠ ʢʽʣʴʢʦʤʘ ʽʥʰʠʤʠ ʬʘʟʘʤʠ. 

ɻʝʪʝʨʦʛʝʥʥʘ ʩʠʩʪʝʤʘ ï (ʧʨʠ ʥʝʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʘʭ) ï ʮʝ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʦ 

ʽʩʥʫʶʯʘ ʩʫʢʫʧʥʽʩʪʴ ʬʘʟ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʚʥʦʚʘʟʽ ʦʜʥʘ ʟ ʦʜʥʦʶ. 

ʂʨʠʪʠʯʥʘ ʪʦʯʢʘ ï ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʦʾ ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʩʢʫ ʪʘ 

ʤʦʣʷʨʥʦʛʦ ʦʙôʻʤʫ, ʚʠʱʝ ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʨʝʯʦʚʠʥʘ ʥʝ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʚ ʨʽʜʢʦʤʫ ʩʪʘʥʽ 

ʽ ʧʝʨʝʭʦʜʠʪʴ ʚ ʛʘʟʦʧʦʜʽʙʥʠʡ. 

ʊʦʯʢʘ ʧʣʘʚʣʝʥʥʷ ï ʮʝ ʪʦʯʢʘ ʷʢʘ ʬʽʢʩʫʻ ʧʘʨʘʤʝʪʨʠ ʧʨʠ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʭʽʜ ʟ ʪʚʝʨʜʦʛʦ ʩʪʘʥʫ ʚ ʨʽʜʢʠʡ.  

ɻʝʥʝʪʠʯʥʠʡ ʪʠʧ ï ʮʝ ʧʨʠʨʦʜʥʷ ʩʫʢʫʧʥʽʩʪʴ ʨʽʟʥʦʤʘʩʰʪʘʙʥʠʭ ʧʨʦʷʚʽʚ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʚʠʪʢʦʤ ʦʜʥʦʪʠʧʥʦʛʦ ʛʝʦʣʦʛʦ-

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ï ʤʘʛʤʘʪʠʯʥʦʛʦ, ʧʝʛʤʘʪʠʪʦʚʦʛʦ, ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ, 

ʦʩʘʜʦʚʦʛʦ, ʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʪʦʱʦ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʮʝ ʨʝʯʦʚʠʥʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʛʝʥʝʪʠʯʥʦʾ ʛʨʫʧʠ (ʢʣʘʩʫ) ʨʦʜʦʚʠʱ ( ʫ ʨʦʟʫʤʽʥʥʽ 

ɺ.ɯ. ʉʤʽʨʥʦʚʘ). 
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ɻʝʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʠʡ ʪʠʧ ʻ ʙʘʟʦʚʠʤ ʪʘʢʩʦʥʦʤ ʮʽʣʴʦʚʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʟʨʫʜʝʥʽʥʥʷ. ʎʝ ʨʦʜʦʚʠʱʘ ʪʘ 

ʨʫʜʦʧʨʦʷʚʠ ʦʜʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʪʠʧʫ, ʷʢʽ ʯʝʨʝʟ ʧʨʠʪʘʤʘʥʥʫ ʾʤ ʩʧʝʮʠʬʽʢʫ 

ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʣʦʢʘʣʽʟʘʮʽʾ ʚʦʣʦʜʽʶʪʴ ʨʠʩʘʤʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʾ ʪʘ ʛʝʦʭʽʤʽʯʥʦʾ 

ʩʧʽʣʴʥʦʩʪʽ. 

ʂʦʨʠʩʥʘ ʢʦʧʘʣʠʥʘ ï ʤʽʥʝʨʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʟʝʤʥʦʾ ʢʦʨʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʣʶʜʠʥʦʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʙʦ ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʧʝʨʝʨʦʙʢʠ. 

ʈʫʜʥʠʡ ʩʪʦʚʧ - ʮʝ ʧʝʚʥʘ ʜʽʣʷʥʢʘ ʨʫʜʥʦʛʦ ʪʽʣʘ, ʫ ʤʝʞʘʭ ʷʢʦʾ ʚʠʷʚʣʝʥʽ 

ʧʽʜʚʠʱʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʨʠʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ʈʫʜʥʝ ʧʦʣʝ ï ʮʝ ʪʝʨʠʪʦʨʽʷ ʧʦʰʠʨʝʥʥʷ ʛʨʫʧʠ ʨʦʜʦʚʠʱ ʪʘ ʨʫʜʦʧʨʦʷʚʽʚ, 

ʧʦʻʜʥʘʥʠʭ ʩʧʽʣʴʥʽʩʪʶ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʾʭʥʴʦʛʦ ʫʪʚʦʨʝʥʥʷ, ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʫʤʦʚʘʤʠ ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʩʪʦʨʦʚʦ-ʚʽʢʦʚʠʭ ʟʤʽʥ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʬʦʨʤʫʚʘʥʥʷ ʨʫʜ. 

ʈʫʜʥʠʡ ʨʘʡʦʥ ï (ʘʙʦ ʚʫʟʦʣ) ʦʭʦʧʣʶʻ ʜʝʢʽʣʴʢʘ ʙʣʠʟʴʢʠʭ ʟʘ ʚʽʢʦʤ ʫʪʚʦʨʝʥʥʷ ʽ 

ʩʢʣʘʜʦʤ ʨʫʜʥʠʭ ʧʦʣʽʚ, ʱʦ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʧʝʚʥʦʛʦ ʪʠʧʫ ʟʯʣʝʥʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʩʪʨʫʢʪʫʨ ʽ ʧʦʚôʷʟʘʥʽ ʟ ʻʜʠʥʠʤ ʤʘʛʤʘʪʠʯʥʠʤ ʘʙʦ ʣʽʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ 

ʢʦʤʧʣʝʢʩʦʤ ʧʦʨʽʜ. 

ʄʝʪʘʣʦʛʝʥʽʯʥʘ (ʘʙʦ ʤʽʥʝʨʘʛʝʥʽʯʥʘ ) ʧʨʦʚʽʥʮʽʷ ï ʧʦʨʽʚʥʷʥʦ ʚʝʣʠʢʘ ʜʽʣʷʥʢʘ 

ʟʝʤʥʦʾ ʢʦʨʠ ʚ ʩʢʣʘʜʽ ʧʣʘʪʬʦʨʤʠ ʘʙʦ ʛʝʦʩʠʥʢʣʽʥʘʣʴʥʦʛʦ ʧʦʷʩʫ, ʦʭʦʧʣʶʻ ʦʢʨʝʤʽ 

ʨʫʜʥʽ ʦʙʣʘʩʪʽ, ʧʦʣʷ ʪʘ ʨʦʜʦʚʠʱʘ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʧʨʦʪʝ, ʟ ʨʠʩʘʤʠ ʩʧʦʨʽʜʥʝʥʠʭ 

ʟʚôʷʟʢʽʚ, ʷʢ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʟʦʥʘʣʴʥʦʩʪʽ ʧʦʩʣʽʜʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʠʟʢʠ 

ʨʫʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʫʧʨʦʜʦʚʞ ʧʦʚʥʦʛʦ ʛʝʦʪʝʢʪʦʥʽʯʥʦʛʦ ʮʠʢʣʫ. 

 

2.2. ʂʦʤʧʣʝʢʩʥʽ ʘʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʊʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʊʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʚʯʝʥʥʷ ʚʢʣʶʯʝʥʴ ʫ ʤʽʥʝʨʘʣʘʭ. ɺʦʥʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʛʦʣʦʚʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʽʟʥʠʭ 

ʟʘ ʩʢʣʘʜʦʤ ʽ ʩʪʘʥʦʤ ʤʽʥʝʨʘʣʦʪʚʦʨʥʠʭ ʩʝʨʝʜʦʚʠʱ. ʋ ʨʦʙʦʪʽ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ 

ʢʦʤʧʣʝʢʩ ʪʘʢʠʭ ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ: ʦʧʪʠʯʥʘ ʤʽʢʨʦʩʢʦʧʽʷ, 
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ʛʦʤʦʛʝʥʽʟʘʮʽʷ, ʜʝʢʨʝʧʽʪʘʮʽʷ, ʙʘʨʦʤʝʪʨʽʷ, ʢʨʽʦʤʝʪʨʽʷ, ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʨʤʦʝʣʝʢʪʨʦʨʫʰʽʡʥʦʾ ʩʠʣʠ (ʪʝʨʤʦ-ɽʈʉ) ʤʽʥʝʨʘʣʽʚ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʪʘ ʽʥ. 

ʆʧʪʠʯʥʘ ʤʽʢʨʦʩʢʦʧʽʷ. ʆʧʪʠʯʥʘ ʤʽʢʨʦʩʢʦʧʽʷ ʚʢʣʶʯʝʥʴ ʫ ʤʽʥʝʨʘʣʘʭ ʟʜʽʡʩʥʝʥʘ 

ʟ ʤʝʪʦʶ ʟôʷʩʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʯʘʩʫ ʾʭʥʴʦʛʦ ʫʪʚʦʨʝʥʥʷ, ʛʝʥʝʪʠʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ  ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʦʟʥʘʢ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʽʚ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ  ʚʢʣʶʯʝʥʴ ʫ ʨʫʜʦʫʪʚʦʨʶʶʯʠʭ ʤʽʥʝʨʘʣʘʭ ʟʜʽʡʩʥʶʚʘʣʦʩʴ 

ʢʦʤʧʣʝʢʩʦʤ ʤʝʪʦʜʽʚ (ʛʦʤʦʛʝʥʽʟʘʮʽʾ, ʜʝʢʨʝʧʽʪʘʮʽʾ, ʢʨʽʦʤʝʪʨʽʾ). ʊʝʤʧʝʨʘʪʫʨʥʽ 

ʚʠʟʥʘʯʝʥʥʷ ʟʘ ʚʢʣʶʯʝʥʥʷʤʠ ʫ ʤʽʥʝʨʘʣʘʭ ʧʨʦʚʦʜʠʣʠʩʷ ʜʚʦʤʘ ʛʦʣʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ: 

ʤʝʪʦʜʦʤ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʪʘ ʜʝʢʨʝʧʽʪʘʮʽʾ. ʗʢ ʚʽʜʦʤʦ, ʪʦʯʥʽʰʠʤ ʻ ʤʝʪʦʜ ʛʦʤʦʛʝʥʽʟʘʮʽʾ, 

ʘʣʝ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʤʝʞʝʥʝ ʪʽʣʴʢʠ ʧʨʦʟʦʨʠʤʠ ʪʘ ʥʘʧʽʚʧʨʦʟʦʨʠʤʠ 

ʤ̔ ʥʝʨʘʣʘʤʠ, ʪʦʤʫ ʥʝʧʨʦʟʦʨʽ ʤʽʥʝʨʘʣʠ ʜʦʩʣʽʜʞʝʥʦ ʧʝʨʝʚʘʞʥʦ ʤʝʪʦʜʦʤ 

ʜʝʢʨʝʧʽʪʘʮʽʾ. ɺʦʜʥʦʯʘʩ ʤʝʪʦʜ ʜʝʢʨʝʧʽʪʘʮʽʾ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʦ ʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʟʦʨʠʭ ʤʽʥʝʨʘʣʽʚ (ʢʚʘʨʮ, ʪʦʱʦ). 

ʄʝʪʦʜ ʛʦʤʦʛʝʥʽʟʘʮʽʾ. ɸʚʪʦʨʦʤ ʨʦʙʦʪʠ ʚʠʟʥʘʯʝʥʦ ʙʣʠʟʴʢʦ 400 ʘʥʘʣʽʟʽʚ 

ʤʝʪʦʜʦʤ ʛʦʤʦʛʝʥʽʟʘʮʽʾ (ɻʈɺ). 

ʄʝʪʦʜ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʚʢʣʶʯʝʥʴ ʚʠʢʦʨʠʩʪʘʥʦ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʤʽʥʝʨʘʣʦʪʚʽʨʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ 

ʪʘ ʬʽʢʩʘʮʽʷ ʚʩʽʭ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ  ʫ ʚʢʣʶʯʝʥʥʷʭ ʚ ʭʦʜʽ ʾʭʥʴʦʾ ʛʦʤʦʛʝʥʽʟʘʮʽʾ 

ʟʜʽʡʩʥʶʚʘʣʠ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 600ï1200ʭ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʤʽʢʨʦʪʝʨʤʦʢʘʤʝʨʽ (ʨʦʙʦʯʠʡ 

ʦʙôʻʤ 0,3ʩʤ
3
), ʩʢʦʥʩʪʨʫʡʦʚʘʥʽʡ ʄ.ʇ. ɭʨʤʘʢʦʚʠʤ ʽ ʧʽʟʥʽʰʝ ʚʜʦʩʢʦʥʘʣʝʥʽʡ ʖ.ʆ. 

ɼʦʣʛʦʚʠʤ , ɺ.ɸ. ʂʘʣʶʞʥʠʤ, ɺ.ʌ. ʃʝʩʥʷʢʦʤ ʪʘ ʖ.ɺ. ʃʷʭʦʚʠʤ. ʇʦʪʝʥʮʽʦʤʝʪʨ 

ʂɺʇï11ɸ ʟ ʭʨʦʤʝʣʴ-ʘʣʶʤʝʣʻʚʦʶ ʪʝʨʤʦʧʘʨʦʶ ʚʠʢʦʨʠʩʪʘʥʦ ʷʢ ʦʩʥʦʚʥʠʡ 

ʪʝʨʤʦʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʣʘʜ. ʇʦʚʽʣʴʥʝ ʧʽʜʚʠʱʝʥʥʷ ʥʘʧʨʫʛʠ ʥʘʛʨʽʚʘʣʴʥʦʛʦ 

ʝʣʝʤʝʥʪʫ ʟʜʽʡʩʥʶʚʘʣʠ ʣʘʙʦʨʘʪʦʨʥʠʤ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘ-ʪʦʨʦʤ (ʃɸʊʈï1). 

ɽʪʘʣʦʥʫʚʘʥʥʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʚʦʜʠʣʠ ʟʘʪʦʯʢʘʤʠ ʧʣʘʚʣʝʥʥʷ ʩʧʣʘʚʫ ɺʫʜʘ, ʩʽʨʢʠ, 

ʦʣʦʚʘ, ʚʽʩʤʫʪʫ, ʩʚʠʥʮʶ, ʮʠʥʢʫ, ʪʦʯʥʽʩʪʴ ʟʘʤʽʨʽʚ +- 5
ʦ
ʉ. ʇʨʠʡʤʘʣʠʩʷ ʜʦ ʫʚʘʛʠ 

ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʜʦʙʨʝ ʟʙʽʛʘʣʠʩʷ ʧʽʜ ʯʘʩ ʧʦʚʪʦʨʥʦʾ ʛʦʤʦʛʝʥʽʟʘʮʽʾ 

ʚʢʣʶʯʝʥʴ. ʋ ʧʨʦʮʝʩʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʝʟ ʧʦʧʨʘʚʢʠ 

ʥʘ ʪʠʩʢ ʽ ʨʦʟʛʣʷʜʘʣʠ ʷʢ ʚʽʜʥʦʩʥʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʠʞʥʶ ʤʝʞʫ 

ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ. ʊʝʤʧʝʨʘʪʫʨʠ ʚʢʣʶʯʝʥʴ, ʱʦ ʛʝʪʝʨʦʛʝʥʽʟʫʚʘʣʠʩʷ, ʨʦʟʛʣʷʜʘʣʠ, 
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ʷʢ ʥʘʙʣʠʞʝʥʽ ʜʦ ʽʩʪʠʥʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ɺ. ɸ. 

ʂʘʣʶʞʥʦʛʦ [29]. 

ʄʝʪʦʜ ʜʝʢʨʝʧʽʪʘʮʽʾ. ɺʠʢʦʥʘʥʦ ʧʦʥʘʜ 150 ʘʥʘʣʽʟʽʚ ʤʝʪʦʜʦʤ ʜʝʢʨʝʧʽʪʘʮʽʾ. 

ʄʝʪʦʜ ʜʝʢʨʝʧʽʪʘʮʽʾ ʚʢʣʶʯʝʥʴ ʟʘʩʪʦʩʦʚʘʥʦ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʥʝʧʨʦʟʦʨʠʭ ʨʫʜʥʠʭ 

ʤʽʥʝʨʘʣʽʚ (ʦʩʢʽʣʴʢʠ ʚ ʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʢʣʶʯʝʥʴ ʤʝʪʦʜʦʤ ʛʦʤʦʛʝʥʽʟʘʮʽʾ 

ʥʝʤʦʞʣʠʚʝ) ʟ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʧʠʪʘʥʴ (ʚʠʷʚʣʝʥʥʷ 

ʚʽʜʥʦʩʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʽʜʢʣʘʜʘʥʥʷ ʦʢʨʝʤʠʭ ʨʫʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʪʘ 

ʾʭ ʛʝʥʝʪʠʯʥʠʭ ʛʨʫʧ ʫ ʯʘʩʽ [49; 92]. 

ɼʝʢʨʝʧʪʦʚʘʢʫʫʤʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʘʥʦ ʥʘ ʚʘʢʫʫʤʥʦʤʫ ʜʝʢʨʝʧʪʦʤʝʪʨʽ ɺɼ-4. 

ʎʝʡ ʧʨʠʣʘʜ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʝʬʝʢʪʽʚ ʛʘʟʦʚʠʜʽʣʝʥʥʷ ʽʟ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ 

ʧʽʜ ʯʘʩ ʾʭʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʫ ʚʘʢʫʫʤʽ. ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʠʨʽʰʫʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʫʩʪʘʥʦʚʢʠ, ʻ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʝʢʨʝʧʽʪʘʮʽʾ 

(ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ) ʛʘʟʦʚʦ-ʨʽʜʠʥʥʠʭ ʚʢʣʶʯʝʥʴ ʫ ʤʽʥʝʨʘʣʘʭ ʨʫʜ ʪʘ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ʄʝʪʦʜ ʢʨʽʦʤʝʪʨʽʾ. ʄʝʪʦʜ ʢʨʽʦʤʝʪʨʽʾ (ʧʦʥʘʜ 100) ʚʢʣʶʯʝʥʴ 

ʤʽʥʝʨʘʣʦʫʪʚʦʨʶʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʩʢʣʘʜʫ ʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. ʂʨʽʦʤʝʪʨʽʶ ʫʤʦʚʥʦ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: 1) ʢʨʽʦʤʝʪʨʽʶ ʛʘʟʽʚ; 

2) ʢʨʽʦʤʝʪʨʽʶ ʨʽʜʠʥ. 

ʎʝ ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʩʢʣʘʜʥʠʭ ʽ ʪʨʫʜʦʤʽʩʪʢʠʭ, ʘʣʝ ʜʫʞʝ ʽʥʬʦʨʤʘʪʠʚʥʠʭ 

ʤʝʪʦʜʽʚ ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʾ. ʂʨʽʦʛʝʥʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʦʟʯʠʥʽʚ ʽ ʛʘʟʽʚ ʫ ʚʢʣʶʯʝʥʥʷʭ 

ʧʨʠ ʟʘʤʦʨʦʞʫʚʘʥʥʽ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʢʨʽʦʢʘʤʝʨʘʭ ʦʧʠʩʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʜʽʘʛʨʘʤʘʤʠ ʨʦʟʯʠʥʥʦʩʪʽ ʩʦʣʝʡ ʽ ʛʘʟʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʯʝ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʘʤʝʨʟʘʥʥʷ ʯʠʩʪʦʾ ʚʦʜʠ. ʌʽʢʩʫʶʯʠ ʬʘʟʦʚʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʚʢʣʶʯʝʥʥʷʭ ʧʨʠ ʾʭ 

ʟʘʤʝʨʟʘʥʥʽ ʽ ʚʽʜʪʘʶʚʘʥʥʽ ʽ ʟʥʘʶʯʠ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ  ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʷʚʠ ʬʘʟ 

ʟʨʽʜʞʝʥʠʭ ʛʘʟʽʚ, ʫʪʚʦʨʝʥʥʷ ʢʨʠʩʪʘʣʦʛʽʜʨʘʪʽʚ, ʝʚʪʝʢʪʠʢʠ ʽ ʤʝʪʘʩʪʘʙʽʣʽʟʤʫ 

ʧʝʨʝʭʦʣʦʜʞʝʥʠʭ ʨʦʟʯʠʥʽʚ, ʟ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʘʛʨʘʤ ʽ ʪʘʙʣʠʯʥʠʭ ʜʘʥʠʭ 

ʥʝʩʢʣʘʜʥʦ ʚʠʟʥʘʯʠʪʠ ʩʢʣʘʜ ʽ ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʦʥʢʨʝʪʥʦʛʦ ʚʢʣʶʯʝʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʩʢʣʘʩʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʤʽʩʪ ʉʆ2, ʛʫʩʪʠʥʫ ʪʘ ʽʥ. 

ʅʝʦʙʭʽʜʥʦʶ, ʘʣʝ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʦʶ ʫʤʦʚʦʶ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʽʚ ʢʨʽʦʤʝʪʨʽʾ ʻ 

ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʠʭ ʚʢʣʶʯʝʥʴ; ʪʦʯʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʧʨʦʧʦʨʮʽʡʥʦ ʨʦʟʤʽʨʫ ʚʢʣʶʯʝʥʴ [50]. 
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ɺʢʣʶʯʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʫ ʢʨʽʦʢʘʤʝʨʘʭ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʢʦʥʩʪʨʫʢʮʽʾ ʚ 

ʷʢʦʩʪʽ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʜʢʠʡ ʘʟʦʪ ʽ ʨʽʜʢʠʡ ʉʆ2, 

ʘʮʝʪʦʥ ʘʙʦ ʩʠʣʽʢʘʪʥʝ ʤʘʩʣʦ, ʨʽʟʥʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʩʫʤʽʰʽ, ʥʘʤʠ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ 

ʚʢʣʶʯʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʨʽʜʢʠʡ ʘʟʦʪ. 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʤʽʥʝʨʘʣʽʚ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ(ʩʫʣʴʬʽʜʽʚ). ɸʚʪʦʨʦʤ 

ʦʩʦʙʠʩʪʦ ʚʠʢʦʥʘʥʦ ʧʦʥʘʜ 280 ʘʥʘʣʽʟʽʚ ʪʝʨʤʦ-ɽʈʉ ʩʫʣʴʬʽʜʽʚ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʩʫʣʴʬʽʜʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʫʩʪʘʥʦʚʮʽ, ʟʤʦʥʪʦʚʘʥʽʡ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʠʢʣʘʜʥʦʾ ʪʝʨʤʦʙʘʨʦʛʝʦʭʽʤʽʾ ʛʝʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʃʅʋ ʽʤʝʥʽ 

ɯʚʘʥʘ ʌʨʘʥʢʘ. ɻʦʣʦʚʥʠʤ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ ʙʫʚ ʤʽʢʨʦʚʦʣʴʪʤʝʪʨ ʪʠʧʫ ɺ7-

21. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʣʝʢʪʨʦʜʠ-ʛʦʣʢʠ, ʱʦ ʜʘʚʘʣʠ ʟʤʦʛʫ ʪʝʨʤʽʯʥʦ ʟʙʫʜʞʫʚʘʪʠ 

ʙʫʜʴ ʷʢʫ ʜʽʣʷʥʢʠ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʘ ʯʠ ʡʦʛʦ ʩʢʦʣʫ. ʉʪʘʙʽʣʽʟʘʮʽʶ ʥʘʧʨʫʛʠ, ʷʢʫ 

ʧʦʜʘʚʘʣʠ ʥʘ ʛʘʨʷʯʠʡ ʝʣʝʢʪʨʦʜ, ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʣʦʢʫ ʞʠʚʣʝʥʥʷ ɺʀʇ-

10. ʊʦʯʥʽʩʪʴ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʠʤʽʨʶʚʥʴ ʢʦʥʪʨʦʣʶʚʘʣʠ, ʧʝʨʽʦʜʠʯʥʦ ʚʠʤʽʨʶʶʯʠ 

ʪʝʨʤʦ-ɽʈʉ ʝʪʘʣʦʥʘ (ʧʣʘʩʪʠʥʢʠ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʟ ʢʦʥʩʪʘʥʪʘʥʫ, ʤʽʜʴ-ʢʦʥʩʪʘʥʪʘʥʦʚʦʾ 

ʪʝʨʤʦʧʘʨʠ), ʧʽʜʪʨʠʤʫʶʯʠ ʧʦʩʪʽʡʥʝ ʟʥʘʯʝʥʥʷ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʞ ʨʦʙʦʯʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ ʛʘʨʷʯʦʛʦ ʪʘ ʭʦʣʦʜʥʦʛʦ ʝʣʝʢʪʨʦʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶʚʘʥʥʷ. 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ (Ŭ), ʤʢɺ/ʛʨʘʜ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ 

ʧʽʜʥʝʩʝʥʥʷ ʨʽʟʥʠʮʽ ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ  ʪʝʨʤʽʯʥʦ ʟʙʫʜʞʝʥʠʤʠ ʽ ʥʝʟʙʫʜʞʝʥʠʤʠ 

ʜʽʣʷʥʢʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʽʥʝʨʘʣʫ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘ (æU, ʤʢɺ) ʜʦ ʨʽʟʥʠʮʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʞ ʨʦʙʦʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʛʘʨʷʯʦʛʦ ʪʘ ʭʦʣʦʜʥʦʛʦ ʝʣʝʢʪʨʦʜʽʚ (100
0 

ʉ). ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ (Ŭ) ʜʦʩʣʽʜʞʫʚʘʣʴʥʦʛʦ 

ʤʽʥʝʨʘʣʫ ʥʘʥʦʩʠʣʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʛʨʘʬʽʢʠ. ɯʥʪʝʨʚʘʣʠ ʛʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-

ɽʈʉ ʚʠʙʨʘʣʠ ʟʘ ʚʽʜʦʤʦʶ ʝʤʧʽʨʠʯʥʦʶ ʬʦʨʤʫʣʦʶ ʉʪʝʨʜʞʝʩʩʘ: 

Ŭ = 
nlog332.31

minmax

+

-
 

ʜʝ:Ŭ max ï  Ŭ min  ï ʨʦʟʤʘʭ ʚʠʙʽʨʢʠ (ʈɺ), n ï ʢʽʣʴʢʽʩʪʴ ʟʘʤʽʨʽʚ. 

ɿʘ ʢʦʞʥʠʤ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʢʨʠʩʪʘʣʦʤ ʯʠ ʟʝʨʥʦʤ ʤʽʥʝʨʘʣʫ ʚʠʢʦʥʫʚʘʣʠ 50 

ʚʠʤʽʨʶʚʘʥʴ; ʪʽʣʴʢʠ ʜʫʞʝ ʜʨʽʙʥʽ ʟʝʨʥʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʩʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ 

ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʤʽʨʶʚʘʥʴ. ʇʦ 50 ʚʠʤʽʨʶʚʘʥʴ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʚʠʢʦʥʘʥʦ, 
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ʚʽʜʧʦʚʽʜʥʦ, ʫ ʮʝʥʪʨʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʢʨʠʩʪʘʣʽʚ, ʥʘ ʾʭʥʽʭ ʧʦʚʝʨʭʥʷʭ ʯʠ ʥʘ ʦʢʨʝʤʠʭ 

ʛʨʘʥʷʭ. 

ɺʽʜʦʤʦ, ʱʦ ʦʜʥʽʻʶ ʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʝʷʢʠʭ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥʠ, ʟʦʢʨʝʤʘ, 

ʤʽʥʝʨʘʣʽʚ, ʻ ʟʜʘʪʥʽʩʪʴ ʧʨʦʧʫʩʢʘʪʠ ʯʝʨʝʟ ʩʝʙʝ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʪʦʙʪʦ ʾʾ 

ʧʨʦʚʽʜʥʽʩʪʴ, ʷʢʘ ʟʤʽʥʶʻʪʴʩʷ ʧʦ-ʨʽʟʥʦʤʫ. 

ɺʝʣʠʢʘ ʛʨʫʧʘ ʪʚʝʨʜʠʭ ʪʽʣ (ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ) ʤʘʻ ʧʨʦʚʽʜʥʽʩʪʴ ʟʥʘʯʥʦ ʥʠʞʯʫ, 

ʥʽʞ ʫ ʛʨʫʧʽ ʤʝʪʘʣʽʚ, ʘʣʝ ʟʥʘʯʥʦ ʚʠʱʫ, ʥʽʞ ʫ ʜʽʝʣʝʢʪʨʠʢʽʚ. ɺʘʞʣʠʚʦ ʥʝ ʪʽʣʴʢʠ ʪʝ, 

ʱʦ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʠ ʪʘ ʜʽʝʣʝʢʪʨʠʢʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʧʨʦʚʽʜʥʽʩʪʶ, ʘ ʡ ʪʝ, ʱʦ ʽʟ-ʟʘ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ ʾʭʥʷ ʧʨʦʚʽʜʥʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʧʦ-ʨ̔ ʟʥʦʤʫ. 

ɺ ʛʝʥʝʪʠʯʥʦʤʫ ʧʣʘʥʽ ʜʦʩʠʪʴ ʚʘʞʣʠʚʦ ʟʥʘʪʠ ʢʽʣʴʢʽʩʪʴ ʽ ʟʥʘʢʠ ʟʘʨʷʜʽʚ, ʷʢʽ 

ʧʝʨʝʥʦʩʠʪʴ ʫ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘʭ ʩʪʨʫʤ, ʦʩʢʽʣʴʢʠ  ʚʦʥʠ ʧʝʚʥʠʤ ʯʠʥʦʤ ʤʦʞʫʪʴ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʫʤʦʚʠ ʨʦʩʪʫ ʤʽʥʝʨʘʣʫ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘ. 

ɺʠʟʥʘʯʝʥʥʷ ʟʥʘʢʫ ʟʘʨʷʜʫ ʚ ʤʽʥʝʨʘʣʽ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʫ ʤʦʞʣʠʚʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʬʝʢʪʘ ʍʦʣʣʘ ʽ ʝʬʝʢʪʘ ɿʝʝʙʝʢʘ. ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʢʫ ʢʦʝʬʽʮʽʻʥʪʘ 

ʍʦʣʣʘ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʠʭ ʟʫʩʠʣʴ, ʮʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʥʘʯʥʦ ʧʨʦʩʪʽʰʠʤ ʽ ʝʢʩʧʨʝʩʥʠʤ ʤʝʪʦʜʦʤ ʚʠʷʚʣʝʥʥʷ 

ʟʥʘʢʫ ʪʘ ʚʝʣʠʯʠʥʠ ʟʘʨʷʜʫ ʚ ʤʽʥʝʨʘʣʘʭ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘʭ ʻ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʾʭ 

ʪʝʨʤʦ-ɽʈʉ, ʦʩʥʦʚʘʥʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʬʝʢʪʘ ɿʝʝʙʝʢʘ. ʎʝʡ ʝʬʝʢʪ ʟʫʤʦʚʣʝʥʠʡ 

ʟʚôʷʟʢʦʤ ʤʽʞ ʝʣʝʢʪʨʠʯʥʠʤʠ ʽ ʪʝʧʣʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʢʨʠʩʪʘʣʘʭ 

ʤʽʥʝʨʘʣʫ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘ. ɿʝʝʙʝʢ ʚʠʷʚʠʚ ʽ ʚʠʤʽʨʷʚ ʪʝʨʤʦ-ɽʈʉ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʣʝʥʽʪʫ. ɺʽʥ ʟôʷʩʫʚʘʚ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʦʩʽʾʚ ʟʘʨʷʜʫ ʚ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʫ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. ʗʢʱʦ ʚ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʫ ʚʽʜʙʫʜʝʪʴʩʷ ʜʝʷʢʠʡ ʧʝʨʝʧʘʜ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʪʦ ʤʽʞ ʡʦʛʦ ʛʘʨʷʯʠʤʠ ʽ ʭʦʣʦʜʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʚʠʥʠʢʥʝ ʩʪʨʫʤ ʥʦʩʽʾʚ 

ʟʘʨʷʜʫ. ʎʝʡ ʩʪʨʫʤ ʚʠʥʠʢʘʻ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʥʘ ʛʘʨʷʯʽʡ ʜʽʣʷʥʮʽ ʢʨʠʩʪʘʣʘ 

ʢʽʣʴʢʽʩʪʴ ʥʦʩʽʚ ʟʘ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 

ʧʦʯʠʥʘʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷ  ʥʦʩʽʾʚ ʚʽʜ ʛʘʨʷʯʦʾ ʜʦ ʭʦʣʦʜʥʦʾ ʜʽʣʷʥʦʢ. ɺ ʫʤʦʚʘʭ 

ʟʙʫʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʚʥʫʪʨʽʰʥʽʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʽʚʥʷʭ ʘʪʦʤʽʚ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴ ʨʝʯʦʚʠʥʫ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʶʪʴ ʩʚʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʪʘʥʫ ʚ ʘʪʦʤʽ 

(ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʫ ʇʘʫʣʽ). ɺʦʜʥʦʯʘʩ ʩʠʪʫʘʮʽʷ ʫ ʟʦʚʥʽʰʥʽʭ ʟʦʥʘʭ ʘʪʦʤʽʚ 

ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘ. 
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ɿʘ ʪʝʨʤʽʯʥʦʛʦ ʟʙʫʜʞʝʥʥʷ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢ ʩʪʘʻ ʧʨʦʚʽʜʥʠʢʦʤ. ʗʢʱʦ ʝʣʝʢʪʨʦʥʠ 

ʧʨʠ ʮʴʦʤʫ ʽʟ ʟʘʧʦʚʥʝʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʦʥ, ʧʝʨʝʩʠʣʶʶʯʠ ʝʥʝʨʛʽʶ çʝʥʝʨʛʝʪʠʯʥʠʭ 

ʷʤè, ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟ ʚʘʣʝʥʪʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʦʥ ʫ ʚʽʜʥʦʩʥʦ ʚʠʱʫ ʧʦʨʦʞʥʶ ʟʦʥʫ 

ʧʨʦʚʽʜʥʦʩʪʽ, ʪʦ ʚʠʥʠʢʘʻ ʪʘʢ ʟʚʘʥʘ ʚʣʘʩʥʘ ʧʨʦʚʽʜʥʽʩʪʴ [10]. 

ʋ ʨʝʘʣʴʥʠʭ ʤʽʥʝʨʘʣʘʭ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘʭ ʧʦʩʪʽʡʥʦ ʥʘʷʚʥʽ ʝʣʝʤʝʥʪʠ-ʜʦʤʽʰʢʠ ʽ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʝʬʝʢʪʠ. ɺʦʥʠ ʩʪʚʦʨʶʶʪʴ ʫ ʢʨʠʩʪʘʣʽ ʩʚʦʾ ʜʦʤʽʰʢʦʚʽ ʝʣʝʢʪʨʦʥʥʽ 

ʨʽʚʥʽ, ʦʩʦʙʣʠʚʦ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʘʪʦʤʠ-ʜʦʤʽʰʢʠ ʪʘ ʽʥʰʽ ʜʝʬʝʢʪʠ ʟʘ 

ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʩʪʨʫʢʪʫʨʠ ʢʨʠʩʪʘʣʫ ʻ ʥʘʜʣʠʰʢʦʚʠʤʠ. ɺ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ 

ʧʨʦʚʽʜʥʽʩʪʴ ʥʘʟʠʚʘʶʪʴ ʜʦʤʽʰʢʦʚʦʶ [10]. 

ɿʘ ʩʚʦʾʤʠ ʤʽʥʝʨʘʣʦ-ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʠʟʢʫ ʤʽʥʝʨʘʣʽʚ, ʟʦʢʨʝʤʘ ʧʽʨʠʪ, 

ʛʘʣʝʥʽʪ, ʘʨʩʝʥʦʧʽʨʠʪ, ʭʘʣʴʢʦʧʽʨʠʪ, ʷʢʽ ʧʦʰʠʨʝʥʽ ʚ ʤʝʞʘʭ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ, 

ʚ̔ ʜʥʦʩʷʪʴ ʜʦ ʤʽʥʝʨʘʣʽʚ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ. 

ʂʦʞʥʠʡ ʟʘʤʽʨ ʚʝʣʠʯʠʥʠ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʚʠʙʽʨʢʦʚʠʭ ʜʘʥʠʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʰʠʨʝʥʥʷ ʥʦʩʽʾʚ ʟʘʨʷʜʫ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ 

ʤʽʥʝʨʘʣʽ. ʏʠʤ ʪʦʯʥʽʰʝ ʽ ʘʢʫʨʘʪʥʽʰʝ ʧʨʦʚʝʜʝʥʠʡ ʢʦʞʥʠʡ ʟʘʤʽʨ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ 

ʤʽʥʝʨʘʣʫ, ʪʠʤ ʥʘʜʽʡʥʽʰʝ ʥʘʙʣʠʞʝʥʥʷ ʜʘʥʠʭ ʜʦ ʽʩʪʠʥʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʥʦʩʽʾʚ 

ʟʘʨʷʜʫ ʚ ʡʦʛʦ ʤʝʞʘʭ. ʊʦʤʫ ʜʦ ʧʨʦʮʝʜʫʨʠ ʟʘʤʽʨʽʚ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ 

ʧʽʜʭʦʜʠʣʠ ʟ ʦʩʦʙʣʠʚʦʶ ʨʝʪʝʣʴʥʽʩʪʶ. 

ɺʠʢʦʨʠʩʪʘʥʘ ʥʘʤʠ ʫʩʪʘʥʦʚʢʘ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʪʝʭʥʽʯʥʦʾ ʩʪʦʨʦʥʠ 

ʧʨʦʮʝʜʫʨʠ ʚʠʤʽʨʶʚʘʥʴ ʪʝʨʤʦ-ɽʈʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʦʣʴʪʤʝʪʨʘ ɺ7ï21 ʯʽʪʢʦ 

ʬʽʢʩʫʻʪʴʩʷ ʤʦʤʝʥʪ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʥʪʘʢʪʫ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʝʣʝʢʪʨʦʜʽʚ ʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʟʨʘʟʢʦʤ. ʏʝʨʝʟ ʦʜʥʘʢʦʚʠʡ ʚʽʜʨʽʟʦʢ ʯʘʩʫ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʢʦʥʪʘʢʪʫ ʝʣʝʢʪʨʦʜʘ ʽ ʚʟʽʨʮʷ ʥʘ ʮʠʬʨʦʚʦʤʫ ʪʘʙʣʦ ʟôʷʚʣʷʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ʪʝʨʤʦ-ɽʈʉ ʽ ʟʥʘʢ ʧʝʨʝʚʘʞʘʶʯʠʭ ʫ ʟʨʘʟʢʫ ʥʦʩʽʾʚ ʟʘʨʷʜʫ. ʋʩʪʘʥʦʚʢʘ ʮʽʣʢʦʤ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʨʽʙʥʫ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʪʝʨʤʦ-ɽʈʉ ʤʽʥʝʨʘʣʽʚ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʥʘ ʫʩʪʘʥʦʚʮʽ ʃʇʊ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʟʽʨʮʷ, 

ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʦʣʦʜʥʦʛʦ ʝʣʝʢʪʨʦʜʫ-ʛʦʣʢʠ ʯʠ ʝʣʝʢʪʨʦʜʫ-ʧʣʘʩʪʠʥʠ. 

ɽʣʝʢʪʨʦʜ-ʧʣʘʩʪʠʥʫ, ʟʘʟʚʠʯʘʡ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʨʽʙʥʠʤʠ ʟʝʨʥʘʤʠ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʽʥʝʨʘʣʫ (ʜʦ 0,1ʤʤ). ɼʣʷ ʨʦʙʦʪʠ ʟ ʙʽʣʴʰʠʤʠ ʚʟʽʨʮʷʤʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʭʦʣʦʜʥʠʡ ʝʣʝʢʪʨʦʜ-ʛʦʣʢʫ. ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʚʟʽʨʝʮʴ ʩʪʘʚʠʣʠ ʥʘ ʩʪʦʣʠʢ 
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ʤʽʢʨʦʩʢʦʧʘ, ʥʘʢʨʠʪʠʡ ʽʟʦʣʷʪʦʨʦʤ, ʽ ʧʨʦʚʦʜʠʣʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʝ ʪʦʨʢʘʶʯʠʩʴ ʜʦ 

ʟʨʘʟʢʘ ʨʫʢʘʤʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʚʧʣʠʚʫ çʙʽʦʧʦʣʷè ʦʧʝʨʘʪʦʨʘ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ. 

ɿʘʤʽʨʘʤʠ ʨʽʚʥʦʤʽʨʥʦ ʧʦʢʨʠʚʘʣʠ ʫʩʶ ʧʦʚʝʨʭʥʶ ʟʨʘʟʢʘ ʯʠ ʡʦʛʦ ʯʘʩʪʠʥʠ. ɼʣʷ 

ʢʦʞʥʦʛʦ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ ʟʜʽʡʩʥʶʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʘʜʽʡʥʫ ʢʽʣʴʢʽʩʪʴ 

ʟʘʤʽʨʽʚ (ʥʝ ʤʝʥʰʝ 50). ʆʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʚ ʤʽʣʽʚʦʣʴʪʘʭ ʧʝʨʝʚʦʜʠʣʠ 

ʤʽʢʨʦʚʦʣʴʪʠ, ʜʽʣʠʣʠ ʥʘ ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʞ ʛʘʨʷʯʠʤ ʪʘ ʭʦʣʦʜʥʠʤʠ 

ʝʣʝʢʪʨʦʜʘʤʠ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʫʚʘʣʠ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʤʦ-ɽʈʉ ï Ŭ. 

ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʥʘʜʽʡʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ 

ʚʘʞʣʠʚʦʶ ʻ ʧʨʦʮʝʜʫʨʘ ʛʨʘʬʽʯʥʦʾ ʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʟ ʤʝʪʦʶ 

ʦʪʨʠʤʘʥʥʷ ʢʦʨʠʩʥʦʾ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɿʘ ɺ.ɯ. ʉʤʽʨʥʦʚʠʤ, ʤʘʪʝʤʘʪʠʯʥʘ 

ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ: 1) ʦʧʠʩ ʟʨʘʟʢʘ,  

2) ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ, ʨʦʟʤʘʭʫ ʚʠʙʽʨʢʠ, ʤʘʢʩʠʤʘʣʴʥʠʭ ʽ ʤʽʥʽʤʘʣʴʥʠʭ 

ʟʥʘʯʝʥʴ; ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ; 3) ʧʦʙʫʜʦʚʘ ʛʨʘʬʽʢʽʚ. 

ɻʨʘʬʽʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʽ ʟʘ 

ʚʠʙʽʨʢʦʚʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʦʜʥʦʛʦ ʢʨʠʩʪʘʣʘ (ʟʝʨʥʘ), ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʡʦʛʦ ʯʘʩʪʠʥʠ 

(ʛʨʘʥʽ, ʨʝʙʨʘ, ʚʝʨʰʠʥʠ, ʩʢʦʣʫ ʪʦʱʦ), ʜʣʷ ʛʨʫʧ ʢʨʠʩʪʘʣʽʚ (ʟʝʨʝʥ), ʜʣʷ ʨʽʟʥʠʭ 

ʤʽʥʝʨʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʧʨʦʞʠʣʢʽʚ, ʞʠʣ ʯʠ ʨʫʜʥʠʭ ʪʽʣ. 

ʇʨʦʮʝʜʫʨʘ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʥʘʢʦʧʠʯʝʥʥʷ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʧʝʨʝʜʙʘʯʘʣʘ 

ʥʘʩʪʫʧʥʽ ʜʽʾ: ʩʧʦʯʘʪʢʫ ʚʠʙʠʨʘʣʠ ʽʥʪʝʨʚʘʣ ʛʨʫʧʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʘ 

ʥʘʚʝʜʝʥʦʶ ʚʠʱʝ ʬʦʨʤʫʣʦʶ ʉʪʝʨʜʞʝʩʩʘ, ʧʦʪʽʤ ʟʘ ʚʽʩʩʶ ʘʙʩʮʠʩ, ʚʧʨʘʚʦ ʚʽʜ ʥʫʣʷ, 

ʚʽʜʢʣʘʜʘʣʠ ʟʥʘʯʝʥʥʷ ʜʽʨʢʦʚʦʾ, ʘ ʚʣʽʚʦ ï ʝʣʝʢʪʨʦʥʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ. ʇʦ ʦʩʽ ʦʨʜʠʥʘʪ 

ʚʽʜʢʣʘʜʘʣʠ ʟʥʘʯʝʥʥʷ ʜʽʨʢʦʚʦʾ, ʘ ʚʣʽʚʦ ï ʝʣʝʢʪʨʦʥʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ. ʇʦ ʦʩʽ ʦʨʜʠʥʘʪ 

ʚʽʜʢʣʘʜʘʣʠ ʥʘʢʦʧʠʯʝʥʥʷ ʟʥʘʯʝʥʴ ʫ ʢʦʞʥʦʤʫ ʟ ʽʥʪʝʨʚʘʣʽʚ ʛʨʫʧʫʚʘʥʥʷ. ɿʥʘʯʝʥʥʷ ʚʽʜ 

(+0) ʜʦ 9 ʚʽʜʥʦʩʠʣʠ ʜʦ ʽʥʪʝʨʚʘʣʫ (+0) ï 10, ʚʽʜ 10 ʜʦ 19 ï ʚ ʽʥʪʝʨʚʘʣ 10-20 ʽ ʪ.ʜ. ɿ 

ʽʥʰʦʛʦ ʙʦʢʫ, ʟʥʘʯʝʥʥʷ ʚʽʜ (ï0) ʜʦ ʚʽʜʥʦʩʠʣʠ ʜʦ ʽʥʪʝʨʚʘʣʫ (ï0) ï (ï10), ʚʽʜ (ï10) ʜʦ 

(ï19) ï ʚ ʽʥʪʝʨʚʘʣ (ï10) ï (ï20) ʽ ʪ.ʜ. ʪʦʯʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʟʘʤʽʨʽʚ, 

ʷʢʽ ʧʦʪʨʘʧʠʣʠ ʚ ʪʦʡ ʯʠ ʽʥʰʠʡ ʽʥʪʝʨʚʘʣ ʛʨʫʧʫʚʘʥʥʷ, ʟôʻʜʥʫʚʘʣʠ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʦʪʨʠʤʫʚʘʣʠ ʛʨʘʬʽʢ (ʚʘʨʽʘʮʽʡʥʫ ʢʨʠʚʫ) ʥʘʢʦʧʠʯʝʥʥʷ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ. ʊʘʢʽ 

ʛʨʘʬʽʢʠ ʜʦʙʨʝ ʽʣʶʩʪʨʫʶʪʴ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ, ʨʦʟʤʘʭ 

ʚʠʙʽʨʢʠ ʽ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ, ʘʩʠʤʝʪʨʽʶ ʨʦʟʧʦʜʽʣʫ ʽ ʾʾ ʥʘʧʨʷʤ, ʥʘʷʚʥʽʩʪʴ ʪʘ ʭʘʨʘʢʪʝʨ 
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ʝʢʩʮʝʩʽʚ, ʤʦʜʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʪʦʱʦ. ʍʘʨʘʢʪʝʨ ʩʪʘʪʠʩʪʠʯʥʠʭ ʨʦʟʧʦʜʽʣʽʚ ʟʥʘʯʝʥʴ 

ʪʝʨʤʦ-ɽʈʉ ʤʦʞʝ ʧʝʚʥʦʶ ʤʽʨʦʶ ʚʽʜʜʟʝʨʢʘʣʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʦʟʚʠʪʢʫ ʟʝʨʥʘ ʷʢ ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʡʦʛʦ ʧʦʜʘʣʴʰʦʾ 

ʽʩʪʦʨʽʾ. 

ʆʢʨʽʤ ʛʨʘʬʽʢʽʚ ʥʘʢʦʧʠʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʙʫʜʫʚʘʣʠ ʛʨʘʬʽʢʠ ʨʦʟʤʘʭʫ ʚʠʙʽʨʦʢ 

ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʢʨʠʩʪʘʣʘ ʪʘ ʛʨʘʬʽʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ Ŭ. ɰʭ ʪʘʢʦʞ 

ʙʫʜʫʚʘʣʠ ʟʘ ʚʠʙʽʨʢʦʚʠʤʠ ʜʘʥʠʤʠ, ʦʜʥʘʢ ʣʠʰʝ ʜʣʷ ʧʝʚʥʠʭ ʛʨʫʧ ʢʨʠʩʪʘʣʽʚ ʯʠ ʟʝʨʝʥ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʽʥʝʨʘʣʫ. ʈʦʟʤʘʭ ʚʠʙʽʨʢʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: PB=ŬmaxïŬmin 

ʜʣʷ ʢʦʞʥʦʛʦ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʨʠʩʪʘʣʘ ʯʠ ʟʝʨʥʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʨʘʬʽʢʠ ʨʦʟʤʘʭʫ 

ʚʠʙʽʨʦʢ ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʽʥʝʨʘʣʽʚ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʤʠ ʤʘʣʠ ʟʤʦʛʫ ʛʨʫʧʫʚʘʪʠ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʢʨʠʩʪʘʣʠ ʟʘ ʾʭʥʴʦʶ ʜʦʩʢʦʥʘʣʽʩʪʶ. 

ʆʜʥʘʢʦʚʽ ʯʠ ʦʜʥʦʪʠʧʦʚʽ ʟʘ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʨʠʩʪʘʣʠ 

ʤʽʥʝʨʘʣʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʦʜʥʦʤʦʜʘʣʴʥʠʤʠ ʚʘʨʽʘʮʽʡʥʠʤʠ ʢʨʠʚʠʤʠ, 

ʙʣʠʟʴʢʠʤʠ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʘʤʠ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ, ʚʚʘʞʘʣʠ ʛʝʥʝʪʠʯʥʦ 

ʙʣʠʟʴʢʠʤʠ (ʤʦʛʣʠ ʫʪʚʦʨʠʪʠʩʷ ʟʘ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ). ʗʢʱʦ ʞ ʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ 

ʪʝʨʤʦ-ɽʈʉ ʤʘʚ ʚʠʛʣʷʜ ʜʚʦ- ʘʙʦ ʙʘʛʘʪʦʤʦʜʘʣʴʥʦʾ ʢʨʠʚʦʾ, ʪʦ ʜʦʩʣʽʜʞʫʚʘʥʫ ʛʨʫʧʫ 

ʢʨʠʩʪʘʣʽʚ ʨʦʟʛʣʷʜʘʣʠ ʷʢ ʛʝʥʝʪʠʯʥʦ ʥʝʦʜʥʦʨʽʜʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʟʘʤʽʨʽʚ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʤʠ ʧʨʝʜʩʪʘʚʠʣʠ ʥʝ ʪʽʣʴʢʠ ʫ ʚʠʛʣʷʜʽ 

ʚʘʨʽʘʮʽʡʥʠʭ ʢʨʠʚʠʭ ʯʠ ʛʽʩʪʦʛʨʘʤ, ʘ ʡ ʥʘ ʜʽʘʛʨʘʤʘʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʟʥʘʯʝʥʴ Ŭʩʝʨ ʚʽʜ ʨʦʟʤʘʭʫ ʚʠʙʽʨʢʠ (ʈɺ). ɯʜʝʷ ʚʝʢʪʦʨʥʦʛʦ ʟʽʩʪʘʚʣʝʥʥʷ 

ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʥʝʨʘʣʽʚ (ʚʥʫʪʨʽʰʥʽʭ ʜʽʣʷʥʦʢ ʢʨʠʩʪʘʣʽʚ ʽʟ 

ʟʦʚʥʽʰʥʽʤʠ, ʨʽʟʥʠʭ ʢʨʠʩʪʘʣʽʚ, ʨʽʟʥʠʭ ʛʨʘʥʝʡ ʢʨʠʩʪʘʣʽʚ ʽʟ ʟʦʚʥʽʰʥʽʤʠ, ʨʽʟʥʠʭ 

ʛʨʘʥʝʡ ʢʨʠʩʪʘʣʽʚ ʪʦʱʦ) ʥʘ ʛʨʘʬʽʢʘʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʟʥʘʯʝʥʴ Ŭʩʝʨ ʚʽʜ 

ʨʦʟʤʘʭʫ ʚʠʙʽʨʢʠ (ʈɺ) ʥʘʣʝʞʠʪʴ ʧʨʦʬʝʩʦʨʫ ɯ.ɺ. ʇʦʧʽʚʥʷʢʫ. ʚʽʥ ʫʧʝʨʰʝ ʟʘʩʪʦʩʫʚʘʚ 

ʾʾ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʢʨʦʽʣʴʤʝʥʽʪʫ ʥʘ ʗʢʫʪʩʴʢʠʭ ʨʦʜʦʚʠʱʘʭ ʘʣʤʘʟʽʚ [98]. 

ʄʝʪʦʜʠʢʘ ʧʦʪʨʝʙʫʻ ʩʪʘʪʠʩʪʠʯʥʦ ʥʘʜʽʡʥʦʾ ʢʽʣʴʢʦʩʪʽ (ʥʝ ʤʝʥʰʝ 50) ʟʘʤʽʨʽʚ 

ʪʝʨʤʦ-ɽʈʉ. ʊʦʤʫ ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʥʦʩʽʾʚ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʭ ʟʘʨʷʜʽʚ ʫ 

ʤʝʞʘʭ ʮʠʭ ʢʨʠʩʪʘʣʽʚ ʻ ʥʘʜʽʡʥʦʶ. ʎʝʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʨʦʟʨʽʟʥʷʪʠ ʤʽʥʝʨʘʣʠ-

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʠ ʟʘ ʛʝʥʝʨʘʮʽʷʤʠ, ʚʠʷʚʣʷʪʠ ʨʽʟʥʠʮʶ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʠʩʪʘʣʽʚ ʥʘ ʾʭʥʽʡ ʧʦʚʝʨʭʥʽ ʪʘ ʫ ʚʥʫʪʨʽʰʥʽʭ ʜʽʣʷʥʢʘʭ, ʥʘ ʨʽʟʥʠʭ 
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ʛʨʘʥʷʭ ʢʨʠʩʪʘʣʽʚ, ʛʘʙʽʪʫʩ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʠʤʠ ʧʨʦʩʪʠʤʠ ʬʦʨʤʘʤʠ 

(ʢʦʤʙʽʥʘʮʽʷʤʠ ʧʨʦʩʪʠʭ ʬʦʨʤ), ʥʘ ʨʝʙʨʘʭ ʪʘ ʚʝʨʰʠʥʘʭ ʢʨʠʩʪʘʣʽʚ ʨʽʟʥʠʭ ʧʨʦʩʪʠʭ 

ʬʦʨʤ ʪʦʱʦ. 

ʇʦʙʫʜʦʚʫ ʛʨʘʬʽʢʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʪʘʢ: ʫ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ Ŭʩʝʨïʈɺ ʥʘʥʦʩʠʣʠ 

ʬʽʛʫʨʘʪʠʚʥʽ ʪʦʯʢʠ, ʷʢʽ ʚʦʜʥʦʯʘʩ ʚʽʜʦʙʨʘʞʘʶʪʴ ʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ, ʽ 

ʨʦʟʤʘʭ ʚʠʙʽʨʢʠ ʧʦ ʢʨʠʩʪʘʣʫ. ʆʪʞʝ, ʢʦʞʥʠʡ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʢʨʠʩʪʘʣ ʯʠ ʡʦʛʦ 

ʬʨʘʛʤʝʥʪ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʛʨʘʬʽʢʫ ʬʽʛʫʨʘʪʠʚʥʦʶ ʪʦʯʢʦʶ. ʂʽʣʴʢʽʩʪʴ 

ʬʽʛʫʨʘʪʠʚʥʠʭ ʪʦʯʦʢ ʥʘ ʪʘʢʠʭ ʜʽʘʛʨʘʤʘʭ ʚʽʜʧʦʚʽʜʘʻ ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ 

ʢʨʠʩʪʘʣʽʚ ʯʠ ʾʭʥʽʭ ʬʨʘʛʤʝʥʪʽʚ (ʛʨʘʥʝʡ, ʨʝʙʝʨ, ʪʦʱʦ). 

ʅʦʚʠʡ ʧʽʜʭʽʜ ʥʝ ʪʽʣʴʢʠ ʜʦʧʦʤʘʛʘʻ ʚ ʧʦʜʽʣʽ ʤʽʥʝʨʘʣʽʚ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʥʘ 

ʛʝʥʝʨʘʮʽʾ, ʜʘʻ ʟʤʦʛʫ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʧʝʨʝʜʥʶ 

ʦʮʽʥʢʫ ʛʣʠʙʠʥʠ ʝʨʦʟʽʡʥʦʛʦ ʟʨʽʟʫ ʨʫʜʥʠʭ ʪʽʣ ʯʠ ʨʦʜʦʚʠʱ ʟʘʛʘʣʦʤ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʥʝʨʘʣʽʚ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʨʘʡʦʥʫ ʧʦʙʫʜʦʚʫ ʛʨʘʬʽʢʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʚʠʱʝ ʦʧʠʩʘʥʦʶ ʩʭʝʤʦʶ, ʧʨʦʪʝ ʦʩʦʙʣʠʚʦ 

ʨʝʪʝʣʴʥʦ ʤʠ ʧʦʨʽʚʥʶʚʘʣʠ ʪʝʨʤʦ-ɽʈʉ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʚ ʪʘ ʾʭʥʽʭ ʚʥʫʪʨʽʰʥʽʭ 

ʜʽʣʷʥʦʢ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʚʘʣʠ ʜʣʷ ʢʦʞʥʦʛʦ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʢʨʠʩʪʘʣʘ ʜʚʽ 

ʬʽʛʫʨʘʪʠʚʥʽ ʪʦʯʢʠ (ʧʦʚʝʨʭʥʷ ʢʨʠʩʪʘʣʘ ʽ ʚʥʫʪʨʽʰʥʽ ʜʽʣʷʥʢʠ). ʇʦʪʽʤ ʧʨʦʚʦʜʠʣʠ 

ʚʝʢʪʦʨ ʚʽʜ ʬʽʛʫʨʘʣʴʥʦʾ ʪʦʯʢʠ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʝʨʤʦ-ɽʈʉ ʥʘ ʩʢʦʣʘʭ ʚʥʫʪʨʽʰʥʽʭ 

ʜʽʣʷʥʦʢ ʢʨʠʩʪʘʣʘ, ʜʦ ʬʽʛʫʨʘʪʠʚʥʦʾ ʪʦʯʢʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ, ʦʪʨʠʤʘʥʠʭ 

ʥʘ ʧʦʚʝʨʭʥʽ (ʛʨʘʥʷʭ) ʢʨʠʩʪʘʣʘ. ʧʨʠʧʫʩʢʘʶʯʠ, ʱʦ ʨʽʩʪ ʢʨʠʩʪʘʣʘ ʚʽʜʙʫʚʘʚʩʷ ʚʽʜ 

ʚʥʫʪʨʽʰʥʽʭ ʡʦʛʦ ʜʽʣʷʥʦʢ ʜʦ ʧʝʨʠʬʝʨʽʾ, ʤʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ 

ʦʮʽʥʶʚʘʣʠ ʚ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ Ŭʩʝʨïʈɺ ʟʤʽʥʫ ʪʝʨʤʦ-ɽʈʉ ʤʽʥʝʨʘʣʫ ʚ ʧʨʦʮʝʩʽ ʟʤʽʥʠ 

ʫʤʦʚ ʡʦʛʦ ʨʦʩʪʫ. ʎʷ ʯʠʩʣʦʚʘ ʪʝʨʤʦ-ɽʈʉï ʚʝʢʪʦʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʻ ʥʘʤ ʟʤʦʛʫ 

ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, ʷʢ ʚʽʜʙʫʚʘʣʘʩʷ ʟʤʽʥʘ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʥʝʨʘʣʫ-ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘ ʫʧʨʦʜʦʚʞ ʡʦʛʦ ʢʨʠʩʪʘʣʽʟʘʮʽʾ. 

ʈʝʥʪʛʝʥʬʣʶʦʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ. ɺʠʢʦʥʘʥʦ 30 ʪʘʢʠʭ ʘʥʘʣʽʟʽʚ. 

ʈʝʥʪʛʝʥʬʣʶʦʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ (ʈʌɸ) ï ʦʜʠʥ ʽʟ ʩʫʯʘʩʥʠʭ ʩʧʝʢʪʨʦʩʢʦʧʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʯʦʚʠʥʠ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʾʾ ʝʣʝʤʝʥʪʥʦʛʦ 

ʩʢʣʘʜʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʘʣʠʩʷ ʚʩʽ ʝʣʝʤʝʥʪʠ ʚʽʜ ʙʝʨʠʣʽʶ (Be) ʜʦ 

ʫʨʘʥʫ (U). ʄʝʪʦʜ ʈʌɸ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʙʦʨʽ ʪʘ ʧʦʜʘʣʴʰʦʤʫ ʘʥʘʣʽʟʽ ʩʧʝʢʪʨʘ, 
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ʦʪʨʠʤʘʥʦʛʦ ʰʣʷʭʦʤ ʚʧʣʠʚʫ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʨʝʥʪʛʝʥʽʚʩʴʢʠʤ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. ʇʨʠ ʦʧʨʦʤʽʥʝʥʥʽ ʘʪʦʤ ʧʝʨʝʭʦʜʠʪʴ ʫ ʟʙʫʜʞʝʥʠʡ ʩʪʘʥ, ʱʦ 

ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʭʦʜʽ ʝʣʝʢʪʨʦʥʽʚ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʽ ʝʥʝʨʛʝʪʠʯʥʽ ʨʽʚʥʽ. ʋ ʟʙʫʜʞʝʥʦʤʫ 

ʩʪʘʥʽ ʘʪʦʤ ʧʝʨʝʙʫʚʘʻ ʚʢʨʘʡ ʤʘʣʠʡ ʯʘʩ, ʧʦʨʷʜʢʫ ʦʜʥʽʻʾ ʤʽʢʨʦʩʝʢʫʥʜʠ, ʧʽʩʣʷ ʯʦʛʦ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ ʩʧʦʢʽʡʥʝ ʧʦʣʦʞʝʥʥʷ (ʦʩʥʦʚʥʠʡ ʩʪʘʥ). ʇʨʠ ʮʴʦʤʫ ʝʣʝʢʪʨʦʥʠ ʽʟ 

ʟʦʚʥʽʰʥʽʭ ʦʙʦʣʦʥʦʢ ʘʙʦ ʟʘʧʦʚʥʶʶʪʴ ʫʪʚʦʨʝʥʽ ʚʘʢʘʥʪʥʽ ʤʽʩʮʷ, ʘ ʥʘʜʣʠʰʦʢ ʝʥʝʨʛʽʾ 

ʚʠʧʫʩʢʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʬʦʪʦʥʘ, ʘʙʦ ʝʥʝʨʛʽʷ ʧʝʨʝʜʘʻʪʴʩʷ ʽʥʰʦʤʫ ʝʣʝʢʪʨʦʥʫ ʽʟ 

ʟʦʚʥʽʰʥʽʭ ʦʙʦʣʦʥʦʢ. ʇʨʠ ʮʴʦʤʫ ʢʦʞʝʥ ʘʪʦʤ ʚʠʧʫʩʢʘʻ ʬʦʪʦʥ ʟ ʝʥʝʨʛʽʻʶ ʧʝʚʥʦʛʦ 

ʟʥʘʯʝʥʥʷ. 

ʈʝʥʪʛʝʥʦʬʣʶʦʨʝʩʮʝʥʪʥʠʡ ʤʝʪʦʜ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʥʘʫʢʦʚʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ. ɿʘʚʜʷʢʠ ʧʨʦʩʪʦʪʽ, ʤʦʞʣʠʚʦʩʪʽ ʝʢʩʧʨʝʩ-ʘʥʘʣʽʟʫ, ʪʦʯʥʦʩʪʽ, 

ʚʽʜʩʫʪʥʦʩʪʽ ʩʢʣʘʜʥʦʾ ʧʨʦʙʦʧʽʜʛʦʪʦʚʢʠ, ʩʬʝʨʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʜʦʚʞʫʶʪʴ 

ʨʦʟʰʠʨʶʚʘʪʠʩʷ. ʆʪʨʠʤʘʥʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʚʘʨʮʦʚʠʭ ʞʠʣ ʪʘ ʢʨʠʩʪʘʣʽʚ. 

ɽʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɽʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʥʘ ʩʢʘʥʫʶʯʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ-ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ 

ʈɽʄʄɸ-102-02 ʫ ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʤʫ ʽ ʥʘʚʯʘʣʴʥʦʤʫ ʮʝʥʪʨʽ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ɯʚʘʥʘ ʌʨʘʥʢʘ (ʘʥʘʣʽʪʠʢ ʉʝʨʢʽʟ ʈ.ʗ.). ʊʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʥʘʥʦ ʥʘ 30 ʟʨʘʟʢʘʭ. ʅʘ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ʟʨʦʙʣʝʥʦ ʪʘʢʦʞ ʚʩʽ ʬʦʪʦ-ʨʠʩʫʥʢʠ, ʙʣʠʟʴʢʦ 25 (ʘʥʘʣʽʪʠʢ 

ʉʝʨʢʽʟ ʈ.ʗ.). 

ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʟʜʽʡʩʥʝʥʦ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʽ ɼʈʆʅ-3 ʫ 

ʤʽʞʢʘʬʝʜʨʘʣʴʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ (ʘʥʘʣʽʪʠʢ ʏʦʙʘ ʆ.). 

ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʘʥʦ ʥʘ 20 ʟʨʘʟʢʘʭ. 

 

2.3. ʇʦʣʴʦʚʽ ʤʘʨʰʨʫʪʠ 

 

ʇʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʧʦʣʴʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʚʽʜʙʦʨʦʤ 

ʟʨʘʟʢʽʚ ʜʣʷ ʢʦʤʧʣʝʢʩʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʨʦʙʽʪ. 
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ʅʘ ʨʠʩ. 2.1 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘʪʠʯʥʘ ʢʘʨʪʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʚ ʤʝʞʘʭ ʏʈʈ ʟ 

ʤʽʩʮʷʤʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʢʘʤôʷʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

 

 

ʈʠʩ. 2.1. ʂʘʨʪʘ-ʩʭʝʤʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʽʩʮʷʤʠ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʫ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ. ʄʘʩʰʪʘʙ 1:100 000 (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:100 000) 

 

 

ɺʠʩʥʦʚʦʢ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʧʦʣʴʦʚʽ 

ʤʘʨʰʨʫʪʥʽ ʟʡʦʤʢʠ ʟ ʚʽʜʙʦʨʦʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʨʘʟʢʽʚ ʽʟ ʚʽʜʩʣʦʥʝʥʴ ʧʦ ʛʣʠʙʦʢʦ 

ʚʨʽʟʘʥʠʭ ʜʦʣʠʥʘʭ ʧʦʪʦʢʽʚ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ (ʧʦʥʘʜ 300 ʟʨʘʟʢʽʚ). ʅʘ 

ʧʨʝʜʩʪʘʚʥʠʮʽʡ ʢʽʣʴʢʦʩʪʽ ʟʨʘʟʢʽʚ ʽʟ ʚʽʜʩʣʦʥʝʥʴ ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟʠ: ʪʝʨʤʦ-ɽʈʉ (280), 

ʛʦʤʦʛʝʥʽʟʘʮʽʾ (400), ʜʝʢʨʝʧʽʪʘʮʽʡʥʽʾ (150), ʢʨʽʦʤʝʪʨʽʾ (100), ʨʝʥʪʛʝʥʬʣʶʦ-

ʨʝʩʮʝʥʪʥʠʡ (30), ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʡ (30) ʪʘ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʠʡ (20). 

ʂʦʤʧʣʝʢʩ ʘʥʘʣʽʟʽʚ ʜʦʟʚʦʣʠʣʠ  ʚʠʷʚʠʪʠ ʦʩʥʦʚʥʽ ʰʣʷʭʠ ʤʽʛʨʘʮʽʾ ʬʣʶʾʜʽʚ, ʱʦ 

ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʚʠʚʯʝʥʥʷ ʢʦʨʽʥʥʦʾ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. 
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ʈʆɿɼɯʃ 3 

 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɻɽʆʃʆɻɯʏʅʆɰ ɹʋɼʆɺʀ ʏʀɺʏʀʅʉʔʂʆɻʆ 

ʈʋɼʅʆɻʆ ʈɸʁʆʅʋ ɯ ʁʆɻʆ ʄɯʉʎɽ ɺ ɻɽʆʃʆɻɯʏʅɯʁ ʉʊʈʋʂʊʋʈɯ 

ʋʂʈɸɰʅʉʔʂʀʍ ʂɸʈʇɸʊ 

 

ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʻ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʦʶ ʚ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ. ʎʝ ʚʽʜʥʦʩʠʪʴʩʷ, ʷʢ ʜʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʧʦʜʽʣʫ 

ʨʽʟʥʦʚʽʢʦʚʠʭ ʧʦʨʽʜ ʷʢʠʤʠ ʩʢʣʘʜʝʥʠʡ ʤʘʩʠʚ, ʪʘʢ ʽ ʜʦ ʡʦʛʦ ʪʝʢʪʦʥʽʯʥʦʾ ʙʫʜʦʚʠ ʽ 

ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʟʘʚʜʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, 

ʜʝʱʦ ʜʝʪʘʣʴʥʽʰʝ ʙʫʜʫʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʮʽ ʧʠʪʘʥʥʷ ʜʣʷ ʏʠʚʯʠʥʩʴʢʦʾ ʯʘʩʪʠʥʠ 

ʤʘʩʠʚʫ. 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʤʘʩʠʚʫ ʽ ʄʘʨʤʘʨʦʩʴʢʦʾ ʟʦʥʠ ʩʢʝʣʴ ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʽ 

ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ [33]. ʄʘʩʠʚ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʧʨʠʢʦʨʜʦʥʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʋʢʨʘʾʥʠ ʪʘ ʈʫʤʫʥʽʾ. ʈʫʤʫʥʩʴʢʘ ʯʘʩʪʠʥʘ ʨʦʟʜʽʣʷʻ 

ʫʢʨʘʾʥʩʴʢʫ ʯʘʩʪʠʥʫ ʤʘʩʠʚʫ ï ʈʘʭʽʚʩʴʢʫ (ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʫ) ʪʘ ʏʠʚʯʠʥʩʴʢʫ 

(ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʫ). ʊʝʢʪʦʥʽʯʥʘ ʧʨʠʨʦʜʘ ʤʘʩʠʚʫ ʽ ʡʦʛʦ ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʜʦ ʮʴʦʛʦ 

ʯʘʩʫ ʟʘʣʠʰʘʶʪʴʩʷ ʜʠʩʢʫʩʽʡʥʠʤʠ. 

ʇʦʨʦʜʠ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʩʢʣʘʜʝʥʽ ʚʽʜʢʣʘʜʘʤʠ ʨʠʬʝʶ, ʧʘʣʝʦʟʦʶ, 

ʢʨʝʡʜʠ ʽ ʧʘʣʝʦʛʝʥʫ. ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʩʭʝʤ ʽ ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʧʦʨʽʜ 

ʧʨʠʚʝʜʝʥʦ ʚ ʢʥʠʟʽ ʆ.ɯ. ʄʘʪʢʦʚʩʴʢʦʛʦ çʄʠʥʝʨʘʣʦʛʠʷ ʠ ʧʝʪʨʦʛʨʘʬʠʷ ʏʠʚʯʠʥʩʢʠʭ 

ʛʦʨè [71]. 

ʆʧʠʩ ɹʽʣʦʧʦʪʦʮʴʢʦʾ, ʂʘʤʷʥʦʧʦʪʦʮʴʢʦʾ ʽ ʈʘʭʽʚʩʴʢʦʾ ʩʚʠʪ ʧʨʠʚʝʜʝʥʦ ʚ ʨʦʙʦʪʽ 

ʈ.ʁ. ʃʝʱʫʭʘ (1988). ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ɼʽʣʦʚʝʮʴʢʦʛʦ, 

ɹʽʣʦʧʦʪʘʮʴʢʦʛʦ ʪʘ ʂʘʤʷʥʦʧʦʪʦʮʴʢʦʛʦ ʩʫʙʧʦʢʨʦʚʽʚ ʧʨʠʚʝʜʝʥʦ ʚ ʤʘʪʝʨʽʘʣʘʭ ɼɻʇ 

çɿʘʭʽʜʛʝʦʣʦʛʽʷè ɺ.ɭ. ʐʣʷʧʽʥʩʴʢʦʛʦ, ɺ.ɺ. ʂʫʟʦʚʝʥʢʘ (1988). 

ʄʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʥʘʟʚʠ ʩʚʠʪ ʟʘ ʉ.ɻ. ʈʫʜʘʢʦʚʠʤ (1966). ɼʫʞʝ ʩʢʣʘʜʥʦʶ ʻ 

ʪʝʢʪʦʥʽʯʥʘ ʙʫʜʦʚʘ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ. 
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ʊʦʯʢʘ ʟʦʨʫ ʤʦʩʢʦʚʩʴʢʠʭ ʛʝʦʣʦʛʽʚ ʧʨʦ ʪʝ, ʱʦ ʄʘʨʤʘʨʦʩʴʢʠʡ ʤʘʩʠʚ ï ʮʝ 

çʜʨʝʚʥʻ ʷʜʨʦè ʂʘʨʧʘʪ, ʪʝʧʝʨ ʤʘʻ ʪʽʣʴʢʠ ʽʩʪʦʨʠʯʥʝ ʟʥʘʯʝʥʥʷ. 

ʃʴʚʽʚʩʴʢʽ ʛʝʦʣʦʛʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɺʷʣʦʚʘ ʆ.ʉ. ʨʦʟʨʦʙʣʷʣʠ ʽʜʝʾ ʧʨʦ 

ʧʦʢʨʦʚʥʫ ʙʫʜʦʚʫ ʂʘʨʧʘʪ [11]. 

ɹʽʣʴʰʽʩʪʶ ʜʦʩʣʽʜʥʠʢʽʚ ʤʘʛʤʘʪʠʯʥʽ ʽ ʚʫʣʢʘʥʽʯʥʽ ʧʦʨʦʜʠ ʂʘʨʧʘʪ ʽ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʨʦʟʛʣʷʜʘʣʠʩʴ, ʷʢ ʻʜʠʥʠʡ ʧʨʦʮʝʩ ʚ ʛʝʦʜʠʥʘʤʽʯʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʮʠʭ ʨʝʛʽʦʥʽʚ. ʊʘʢ ɭ.ʂ. ʃʘʟʘʨʝʥʢʦ (1960) ʚʠʚʯʘʚ ʤʝʪʘʤʦʨʬʽʯʥʽ ʫʪʚʦʨʝʥʥʷ 

ʚʫʣʢʘʥʽʪʽʚ ɿʘʢʘʨʧʘʪʪʷ, ʘ ʃʘʟʴʢʦ ɭ.ɭ. ʚʠʚʯʘʚ ʦʬʽʦʣʽʪʦʚʽ ʘʩʦʮʽʘʮʽʾ (1985) [44; 45; 

46]. 

 

 

ʈʠʩ. 3.1. ʉʭʝʤʘ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ 

(ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʂʨʫʛʣʦʚʘ ʉ.ʉ. ʪʘ ʽʥ., 1985) 

 

ʃʘʟʘʨʝʥʢʦ ɭ.ʂ. ʪʘ ʽʥ. (1970), ʛʦʚʦʨʠʚ ʧʨʦ ʛʦʨʩʪʦʚʠʡ ʘʚʪʦʭʪʦʥʥʠʡ ʭʘʨʘʢʪʝʨ 

ʩʪʨʫʢʪʫʨʠ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʨʷʜ ʛʦʨʩʪ-ʘʥʪʠʢʣʽʥʘʣʝʡ, ʱʦ 

ʯʝʨʛʫʶʪʴʩʷ ʟ ʛʨʘʙʝʥ-ʩʠʥʢʣʽʥʘʣʷʤʠ ʚ ʤʝʞʘʭ ʜʚʦʭ ʛʽʣʦʢ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʨʦʟʣʦʤʫ. 
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ʅʘ ʜʫʤʢʫ ɺ.ɺ. ʏʝʨʥʦʚʘ (1972) ʚʩʽ ʤʘʛʤʘʪʠʯʥʽ ʫʪʚʦʨʝʥʥʷ ʤʝʟʦʟʦʶ ʟʦʥʠ 

ʄʘʨʤʘʨʦʩʴʢʠʭ ʩʢʝʣʴ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʦʬʽʦʣʽʪʦʚʦʾ ʘʩʦʮʽʘʮʽʾ [128]. 

ʈʷʜ ʜʦʩʣʽʜʥʠʢʽʚ ʨʦʟʛʣʷʜʘʣʠ ʬʦʨʤʫʚʘʥʥʷ ʂʘʨʧʘʪ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʟ ʧʦʟʠʮʽʾ ʪʝʢʪʦʥʽʢʠ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ [16; 33], 

ʦʙˇʨʫʥʪʦʚʫʚʘʚ ʨʦʟʚʠʪʦʢ ʂʘʨʧʘʪ ʟ ʧʦʟʠʮʽʾ ʢʦʥʮʝʧʮʽʾ ʧʫʣʴʩʫʶʯʦʾ ɿʝʤʣʽ. 

ɺ.ɺ. ʇʣʦʰʢʦ (1986) ʚʚʘʞʘʚ ʛʽʧʝʨʙʘʟʠʪʠ ʉʭʽʜʥʠʭ ʂʘʨʧʘʪ ʬʨʘʛʤʝʥʪʘʤʠ ʜʘʚʥʴʦʾ 

ʦʢʝʘʥʽʯʥʦʾ ʢʦʨʠ, ʷʢʽ ʦʧʠʥʠʣʠʩʴ ʚ ʤʝʣʘʥʞʽ ʦʬʽʦʣʽʪʦʚʠʭ ʘʩʦʮʽʘʮʽʡ ʟʦʥʠ ʉʢʝʣʴ. 

ɺ 1995 ʨʦʮʽ ʦʧʫʙʣʽʢʦʚʘʥʘ ʤʦʥʦʛʨʘʬʽʷ ɿ.ʄ. ʃʷʰʢʝʚʠʯ, ɸ.ʇ. ʄʝʜʚʝʜʝʚ, 

ʖ.ɿ. ʂʨʫʧʩʴʢʠʡ ʽ ʽʥ. çʊʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ ʂʘʨʧʘʪè. ʋ ʤʦʥʦʛʨʘʬʽʾ 

ʨʦʟʛʣʷʥʫʪʘ ʨʦʣʴ ʝʥʜʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʂʘʨʧʘʪ ʽ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʮʠʭ 

ʬʘʢʪʦʨʽʚ, ʜʘʥʘ ʦʮʽʥʢʘ ʧʝʨʩʧʝʢʪʠʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʨʝʛʽʦʥʫ. ɿʨʦʙʣʝʥʦ 

ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʽʜʩʫʚ ʥʠʞʥʽʭ ʯʘʩʪʠʥ ʦʩʘʜʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʽʜ ʧʦʢʨʦʚʠ ʚʝʨʭʥʽʭ 

ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ ʂʘʨʧʘʪ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ ʡʰʦʚ ʟ ʧʽʚʜʝʥʥʦʛʦ 

ʟʘʭʦʜʫ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ, ʘ ʥʘ ʟʘʢʣʶʯʥʽʡ ʬʘʟʽ ʘʣʴʧʽʡʩʴʢʦʛʦ ʪʝʢʪʦʛʝʥʝʟʫ ʟʤʽʥʠʚʩʷ 

ʥʘ ʟʚʦʨʦʪʥʽʡ ʪʦʙʪʦ ʥʘ ʧʽʜʩʫʚ ʧʣʘʪʬʦʨʤʠ ʧʽʜ ʩʢʣʘʜʯʘʩʪʫ ʩʧʦʨʫʜʫ ʂʘʨʧʘʪ. 

ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʫ ʚʽʜʥʦʰʝʥʥʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʧʨʠʟʥʘʶʪʴ 

ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ ʪʘ ʶʨʩʴʢʽ ʚʽʜʢʣʘʜʠ, ʷʢ ʫ ʧʨʦʛʠʥʽ, ʪʘʢ ʽ ʚ ʧʽʜʥʘʩʫʚʽ 

ʂʘʨʧʘʪ. 

ɺ ʤʦʥʦʛʨʘʬʽʾ ʚʢʘʟʘʥʦ, ʱʦ ʤʝʟʦʟʦʡʩʴʢʽ ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ ʚ ʂʘʨʧʘʪʘʭ 

ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʜʚʦʤʘ ʧʦʣʦʩʘʤʠ: ʧʽʚʜʝʥʥʦʶ ʽ ʧʽʚʥʽʯʥʦʶ. ʇʽʚʜʝʥʥʘ ʧʦʣʦʩʘ ʚ 

ʟʦʥʽ ʄʘʨʤʘʨʦʩʴʢʠʭ ʩʢʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʥʦʚʥʠʤʠ ʽ ʫʣʴʪʨʘʦʩʥʦʚʥʠʤʠ ʧʦʨʦʜʘʤʠ ʫ 

ʚʠʜʽ ʛʣʠʙ, ʩʢʝʣʴ, ʪʝʢʪʦʥʽʯʥʠʭ  ʚʽʜʪʦʨʞʝʥʴ ʽ ʨʘʟʦʤ ʟ ʦʩʘʜʦʚʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ 

ʚʭʦʜʠʪʴ ʚ ʩʢʣʘʜ ʪʝʢʪʦʥʽʯʥʦʛʦ ʤʝʣʘʥʞʫ. ʇʦʨʦʜʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʚ ʏʠʚʯʠʥʩʴʢʠʭ 

ʛʦʨʘʭ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʩʠʩʪʝʤ ʚʫʟʣʽʚ ʧʦʧʝʨʝʯʥʠʭ ʧʦʨʫʰʝʥʴ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʟ 

ʥʘʩʫʚʘʤʠ ʄʘʨʤʘʨʦʩʴʢʦʾ ʽ ʈʘʭʽʚʩʴʢʦʾ ʟʦʥ ʽ ʩʢʣʘʜʝʥʽ ʯʝʰʫʷʤʠ ʽ ʣʽʥʟʘʤʠ, ʥʘʩʫʥʫʪʠʤʠ 

ʚ ʧʽʚʥʽʯʥʦʤʫ ʽ ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ ʥʘ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʡ ʬʣʽʰ ʈʘʭʽʚʩʴʢʦʾ ʟʦʥʠ. ʅʘ ʮʽ 

ʫʪʚʦʨʝʥʥʷ ʟ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ ʚ ʩʚʦʶ ʯʝʨʛʫ ʥʘʩʫʥʫʪʽ ʯʝʨʚʦʥʦʢʦʣʽʨʥʽ ʧʦʨʦʜʠ 

ʧʝʨʤʽ ʽ ʪʨʽʘʩʫ, ʘ ʥʘ ʥʠʭ ʥʘʩʫʥʫʪʽ ʜʘʚʥʽ ʤʝʪʘʤʦʨʬʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʄʘʨʤʘʨʦʩʴʢʦʛʦ 

ʤʘʩʠʚʫ. ʎʝ, ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʨʦʜʠ ʙʘʟʘʣʴʪʽʚ ʽ ʜʽʘʙʘʟʽʚ. ɺ ʜʦʣʠʥʽ ʧʦʪʦʢʫ ʇʝʨʢʘʣʘʙ 

ʟʘʬʽʢʩʦʚʘʥʽ ʥʝʚʝʣʠʢʠʡ ʚʠʭʽʜ ʥʘ ʧʦʚʝʨʭʥʶ ʛʘʙʨʦ-ʜʽʦʨʠʪʽʚ. 
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ɺʽʜʩʣʦʥʝʥʥʷ ʚʫʣʢʘʥʽʯʥʠʭ ʧʦʨʽʜ ʶʨʩʴʢʦʛʦ ʚʽʢʫ ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʨʘʡʦʥʽ ʛʦʨʠ 

ʏʠʚʯʠʥ. 

ɺʠʜʽʣʷʶʪʴ ʯʦʪʠʨʠ ʪʠʧʠ ʤʝʟʦʟʦʡʩʴʢʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ: ʨʘʭʽʚʩʴʢʦ-

ʯʠʚʯʠʥʩʴʢʠʡ, ʪʨʦʩʪʷʥʝʮʴʢʠʡ, ʫʛʦʣʴʩʴʢʠʡ ʽ ʟʘʢʘʨʧʘʪʩʴʢʠʡ. 

 

 

ʈʠʩ 3.2. ʂʘʨʪʘ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʟ ʧʦʟʥʘʯʝʥʥʷʤ ʨʘʡʦʥʫ 

ʜʦʩʣʽʜʞʝʥʴ ɯ ï ʈʘʭʽʚʩʴʢʠʡ ʨʘʡʦʥ (ʨʦʜʦʚʠʱʝ ʉʘʫʣʷʢ);  

ɯɯ ï ʏʠʚʯʠʥʩʴʢʠʡ ʨʘʡʦʥ (ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʨʘʡʦʥ) : 

1 - ʇʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʦʢʨʘʾʥʘ ʉʭʽʜʥʦʻʚʧʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ 

ʢʨʘʡʦʚʠʡ ʧʨʦʛʠʥ; 2 - ɿʦʚʥʽʰʥʷ ʟʦʥʘ; 3 - ɺʥʫʪʨʽʰʥʷ ʟʦʥʘ; 4 - ʉʢʠʙʦʚʘ ʟʦʥʘ; 5 - ʉʫʙʩʽʣʝʟʴʢʘ 

ʟʦʥʘ; 6 - ʉʽʣʝʟʴʢʘ ʟʦʥʘ; 7 - ʏʦʨʥʦʛʦʨʩʴʢʘ ʟʦʥʘ; 8 -ɼʫʢʣʷʥʩʴʢʘ ʟʦʥʘ; 9 - ʄʘʛʫʨʩʴʢʘ ʟʦʥʘ; 10 - 

ʇʦʨʢʫʣʝʮʴʢʘ ʟʦʥʘ; 11 - ʈʘʭʽʚʩʴʢʘ ʟʦʥʘ; 12 - ʄʘʨʤʘʨʦʩʴʢʠʡ ʤʘʩʠʚ; 13 - ʟʦʥʘ ʄʘʨʤʘʨʦʩʴʢʠʭ 

ʩʢʝʣʴ; 14-ʟʦʥʘ ʧʝʥʽʥʩʴʢʠʭ ʩʢʝʣʴ (ʟʘʢʘʨʧʘʪʩʴʢʠʡ ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʛʠʥ); 15 - ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʘ 

ʝʬʫʟʠʚʥʘ ʛʨʷʜʘ; 16 - ʄʦʥʦʢʣʽʥʥʘ ʟʦʥʘ; 17 - ʎʝʥʪʨʘʣʴʥʘ ʟʦʥʘ ʩʦʣʝʜʽʘʧʽʨʦʚʠʭ ʽ 

ʙʨʘʭʽʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʩʢʣʘʜʦʢ; 18 - ʟʦʥʘ ʇʨʠʧʘʥʦʥʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ; 19 - ʇʘʥʦʥʩʴʢʘ 

ʤʽʞʛʽʨʥʘ ʟʘʧʘʜʠʥʘ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ɺ.ɺ. ɻʣʫʰʢʘ, ʗ. ʆ. ʂʫʣʴʯʠʮʴʢʦʛʦ, ɺ.ɸ. ʐʘʢʽʥʘ, 1965) 

 

ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʘʢʪʫʘʣʴʥʦʶ ʻ ʪʦʯʢʘ ʟʦʨʫ ʧʨʦ ʪʝ, ʱʦ ʄʘʨʤʘʨʦʩʴʢʠʡ  

ʤʘʩʠʚ ï ʮʝ ʧʦʢʨʠʚ, ʚʽʜʽʨʚʘʥʠʡ ʚʽʜ ʩʚʦʾʭ çʢʦʨʝʥʽʚè ʽ ʧʝʨʝʤʽʱʝʥʠʡ ʥʘ ʧʽʚʥʽʯʥʠʭ ʩʭʽʜ 
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[14]. ɭ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʦʨʦʜʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠʚʫ ʮʝ ʦʬʽʦʣʽʪʦʚʘ ʘʩʦʮʽʘʮʽʷ 

ʄʝʟʦʪʝʪʽʩʫ [67]. 

ɿʘ ʜʘʥʠʤʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʪʘ ʡʦʛʦ ʘʥʘʣʽʟʫ (ʐʣʘʧʽʥʩʴʢʠʡ ɺ.ɭ. ʪʘ ʽʥ. 

1998) ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ ʤʘʩʠʚʫ (ɼʽʣʦʚʝʮʴʢʠʡ ʩʫʙʧʦʢʨʦʚ) ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʧʦʢʨʠʚʫ ʨʘʟʦʤ ʟ ʨʦʟʤʽʱʝʥʠʤ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʰʝ 

ʄʦʥʘʩʪʠʨʝʮʴʢʠʤ ʩʫʙʧʦʢʨʦʚʦʤ (ʄʘʨʤʘʨʦʩʴʢʽ ʩʢʝʣʽ ʰʦʧʫʨʩʴʢʦʛʦ ʬʣʽʰʫ ʽ 

ʜʫʩʠʥʩʴʢʦʾ ʩʚʽʪʠ ʧʘʣʝʦʛʝʥʫ). ɭ ʜʝʪʘʣʴʥʠʡ ʪʝʢʪʦʥʽʯʥʠʡ ʧʦʜʽʣ, ʫ ʷʢʦʤʫ ʚ ʩʢʣʘʜʽ 

ɼʽʣʦʚʝʮʴʢʦʛʦ ʩʫʙʧʦʢʨʦʚʫ ʚʠʜʽʣʷʶʪʴ çʈʘʭʽʚʩʴʢʠʡ ʚʠʩʪʫʧè ʽ ʏʠʚʯʠʥʩʴʢʽ ʛʦʨʠ. 

ʇʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʰʝ ʚʽʜ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʨʦʟʪʘʰʦʚʘʥʠʡ ʈʘʭʽʚʩʴʢʠʡ ʧʦʢʨʠʚ, 

ʥʘ ʷʢʠʡ ʥʘʩʫʥʫʪʠʡ ʮʝʡ ʤʘʩʠʚ. 

ʇʦʨʦʜʠ ʤʘʩʠʚʫ ʩʢʣʘʜʝʥʽ ʚʽʜʢʣʘʜʘʤʠ ʨʠʬʝʶ (ʭʣʦʨʠʪ-ʤʫʩʢʦʚʽʪ, ʢʚʘʨʮ-

ʧʦʣʴʦʚʦʰʧʘʪʦʚʽ ʩʣʘʥʮʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʤʘʨʤʫʨʽʚ ʪʘ ʘʤʬʽʙʦʣʽʪʽʚ), ʚʝʥʜ-ʢʝʤʙʨʽʶ 

(ʩʣʘʥʮʽ, ʢʚʘʨʮʠʪʠ, ʪʫʬʦʾʜʠ, ʷʰʤʠ), ʚʝʨʭʥʴʦʛʦ ʧʘʣʝʦʟʦʶ (ʜʝʚʦʥ-ʢʘʨʙʦʥ) (ʢʚʘʨʮʠʪʠ, 

ʷʰʤʠ, ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʩʣʘʥʮʽ) ʪʘ ʤʝʟʦʢʘʡʥʦʟʦʡʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ (ʥʠʞʥʷ ʢʨʝʡʜʘ, 

ʝʦʮʝʥ, ʥʠʞʥʽʡ ʦʣʽʛʦʮʝʥ). ʋ ɹʽʣʦʧʦʪʦʮʴʢʦʤʫ ʪʘ ʂʘʤʷʥʦʧʦʪʦʮʴʢʦʤʫ ʩʫʙʧʦʢʨʠʚʘʭ 

ʚʠʜʽʣʷʶʪʴ ʪʘʢʦʞ ʚʽʜʢʣʘʜʠ ʧʝʨʤʽ, ʪʨʽʘʩʫ ʪʘ ʶʨʠ (ʤʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ 

ʢʦʥʛʣʦʤʝʨʘʪʽʚ, ʛʨʘʚʝʣʽʪʽʚ, ʧʽʩʢʦʚʠʢʠ, ʜʦʣʦʤʽʪʠ, ʚʘʧʥʷʢʠ). 

ʊʦʚʱʠʥʘ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʟʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʤʠ ʜʘʥʠʤʠ ʙʽʣʷ 

4000 ʤ. ʇʠʪʘʥʥʷ ʧʨʠʨʦʜʠ ʤʘʩʠʚʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʤʘʩʠʚʫ, ʘʤʧʣʽʪʫʜʠ ʡʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʨʦʟʪʘʰʫʚʘʥʥʷ çʢʦʨʝʥʽʚè ʪʘ ʾʭ ʛʣʠʙʠʥʘ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʥʝ 

ʨʦʟʛʣʷʜʘʣʠʩʷ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʘʛʤʘʪʠʯʥʠʭ ʽ ʚʫʣʢʘʥʽʯʥʠʭ ʧʦʨʽʜ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚ ʧʨʠʢʦʨʜʦʥʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʟ 

ʈʫʤʫʥʽʻʶ, ʋʛʦʨʱʠʥʦʶ ʽ ʉʣʦʚʘʯʯʠʥʦʶ, ʚʠʚʯʘʣʠʩʷ ʛʝʦʣʦʛʘʤʠ ʮʠʭ ʢʨʘʾʥ. ʉʝʨʝʜ ʥʠʭ 

ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʨʫʤʫʥʩʴʢʠʭ ʛʝʦʣʦʛʽʚ: ʅ. ɻʝʨʮ, ʍ. ʉʘʚʫ, ʄ. ʉʘʥʜʫʣʘʢʫ; ʫʛʦʨʩʴʢʠʭ : 

ɭ. ʃʝʥʜʻʣ, ɿ. ɹʘʣʯʘ; ʩʣʦʚʘʮʴʢʠʭ: ɼ. ɻʦʚʦʨʢʘ ʪʘ ʽʥ. 

ʏʠʚʯʠʥʩʴʢʠʡ ʨʫʜʥʠʡ ʨʘʡʦʥ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʩʢʣʘʜʥʦ ʧʦʙʫʜʦʚʘʥʠʡ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ, ʟʣʝʛʢʘ 

ʥʘʭʠʣʝʥʠʡ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʘʥʪʠʢʣʽʥʦʨʽʡ. ɸʥʪʠʢʣʽʥʘʣʴʥʘ ʙʫʜʦʚʘ ʏʠʚʯʠʥʩʴʢʦʛʦ 

ʤʘʩʠʚʫ, ʢʨʽʤ ʡʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʧʽʜʥʷʪʪʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘ ʚʠʭʦʜʘʤʠ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 
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ʯʘʩʪʠʥʽ ʤʘʩʠʚʫ ʜʘʚʥʽʰʠʭ ʧʦʨʽʜ ï ʛʥʝʡʩʽʚ ʽ ʭʣʦʨʠʪʦ-ʩʣʶʜʠʩʪʠʭ ʩʣʘʥʮʽʚ, ʘ ʥʘ 

ʧʝʨʠʬʝʨʽʾ ʤʦʣʦʜʰʠʭ ï ʢʚʘʨʮʠʪʽʚ ʪʘ ʚʘʧʥʷʢʽʚ. ɿ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʽ ʧʽʚʜʝʥʥʦʛʦ 

ʟʘʭʦʜʫ ʤʘʩʠʚ ʧʝʨʝʢʨʠʪʠʡ ʯʦʭʣʦʤ ʤʝʟʦʟʦʡʩʴʢʠʭ ʬʣʽʰʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ ʤʽʩʮʷʤʠ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʡʦʛʦ ʚʠʧʦʚʥʶʶʯʠ ʥʝʚʝʣʠʢʽ ʜʝʧʨʝʩʽʾ ʚ 

ʜʘʚʥʽʰʠʭ ʧʦʨʦʜʘʭ ʽ ʟʘʣʷʛʘʶʪʴ ʥʘ ʥʠʭ ʪʨʘʥʩʛʨʝʩʠʚʥʦ. 

ʇʽʚʥʽʯʥʦ-ʩʭʽʜʥʝ ʢʨʠʣʦ ʘʥʪʠʢʣʽʥʦʨʽʶ ʚ ʜʝʷʢʠʭ ʤʽʩʮʷʭ ʫʩʢʣʘʜʥʝʥʝ ʨʦʟʣʦʤʘʤʠ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʜʘʚʥʽʰʽ (ʧʘʣʝʦʟʦʡʩʴʢʽ ) ʧʦʨʦʜʠ ʙʫʚʘʶʪʴ ʥʘʩʫʥʫʪʽ ʥʘ ʤʦʣʦʜʰʽ 

(ʢʨʝʡʜʦʚʽ). ɺʠʭʦʜʠ ʏʠʚʯʠʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʟʘ ʧʨʦʩʪʷʛʘʥʥʷʤ ʪʦ ʨʦʟʰʠʨʶʶʪʴʩʷ 

(ʙʘʩʝʡʥ ʨ. ʇʝʨʢʘʣʘʙ), ʪʦ ʟʚʫʞʫʶʪʴʩʷ (ʙʘʩʝʡʥ ʨ. ʏʝʤʫʨʥʠʡ) ʘʙʦ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ 

ʟʘʥʫʨʶʶʪʴʩʷ ʧʽʜ ʯʦʭʦʣ ʤʝʟʦʟʦʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ (ʨʨ. ʇʦʧʘʜʠʥʝʮʴ, ɸʣʴʙʽʥ). ʋ 

ʤʝʞʘʭ ʏʠʚʯʠʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʧʦʰʠʨʝʥʽ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʽ, ʟʦʢʨʝʤʘ ʧʦʧʝʨʝʯʥʽ 

ʨʦʟʣʦʤʠ [71]. 

ɹʽʣʴʰ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʏʠʚʯʠʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘ 

ʬʦʥʽ ʟʘʛʘʣʴʥʦʾ ʘʥʪʠʢʣʽʥʘʣʴʥʦʾ ʙʫʜʦʚʠ ʪʫʪ ʚʽʜʥʦʩʥʦ ʯʽʪʢʦ ʚʠʜʽʣʷʶʪʴ ʨʷʜ 

ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʽ ʩʠʥʢʣʽʥʘʣʴʥʠʭ ʩʢʣʘʜʦʢ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. ɺʦʥʠ ʤʘʶʪʴ 

ʧʨʦʩʪʷʛʘʥʥʷ ʙʣʠʟʴʢʝ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʤʘʩʠʚʫ. ɺʦʜʥʦʯʘʩ ʾʭ ʢʨʠʣʘ 

ʫʩʢʣʘʜʥʝʥʽ ʜʨʽʙʥʽʰʠʤʠ ʩʢʣʘʜʢʘʤʠ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʢʣʘʜʦʢ ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ ʻ ʾʭʥʷ ʫʥʜʫʣʷʮʽʷ, ʘ ʪʘʢʦʞ ʥʘʭʠʣ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʫʥʜʫʣʷʮʽʾ ʩʢʣʘʜʦʢ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʾʭʥʽ ʷʜʨʘ ʨʦʟʢʨʠʪʽ ʝʨʦʟʽʻʶ ʽ 

ʚʠʭʦʜʷʪʴ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ ʫ ʚʠʛʣʷʜʽ ʚʝʣʠʢʠʭ ʣʽʥʟʦʧʦʜʽʙʥʠʭ ʬʦʨʤ. 

ʉʝʨʝʜ ʩʢʣʘʜʦʢ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʚ ʤʝʞʘʭ ʏʠʚʯʠʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʚʠʜʽʣʷʶʪʴ: 

ʧʽʚʥʽʯʥʫ ʘʥʪʠʢʣʽʥʘʣʴ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʭʨʝʙʝʪʠ ʏʦʨʥʠʡ ʽ ʇʨʝʣʫʯʥʠʡ, ʧʽʚʜʝʥʥʫ 

ʘʥʪʠʢʣʽʥʘʣʴ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʜʦʣʠʥʫ ʨ. ʄʘʣ. ʇʨʝʣʫʯʥʠʡ, ʭʨ. ʈʦʪʫʥʜʫʣ ʽ 

ʫʨʦʯʠʱʝ ʄʘʣʠʡ ʄʦʢʨʠʥ, ʪʘ ʣʦʩʪʫʥʩʴʢʫ ʘʥʪʠʢʣʽʥʘʣʴ, ʷʜʨʦ ʷʢʦʾ ʩʢʣʘʜʝʥʦ 

ʛʥʝʡʩʘʤʠ, ʚʠʭʦʜʠʪʴ ʥʘ ʛ. ʃʦʩʪʫʥ ʄʘʣʠʡ ʽ ʚ ʫʨʦʯʠʱʽ ʈʠʞʝʚʘʪʝ. 

ʇʽʚʥʽʯʥʘ ʘʥʪʠʢʣʽʥʘʣʴʥʘ ʩʢʣʘʜʢʘ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʚʽʜ ʨ. ʇʝʨʢʘʣʘʙ ʜʦ ʫʨʦʯʠʱʘ 

ʄʦʢʨʠʥ ʄʘʣʠʡ. ʇʨʦʩʪʷʛʘʥʥʷ ʾʾ ʤʘʡʞʝ ʧʘʨʘʣʝʣʴʥʝ ʜʦ ʧʽʚʥʽʯʥʦʾ ʘʥʪʠʢʣʽʥʘʣʽ. ɺʦʥʠ 

ʨʦʟʜʽʣʝʥʽ ʣʠʰʝ ʥʝʚʝʣʠʢʦʶ ʩʠʥʢʣʽʥʘʣʴʥʦʶ ʩʢʣʘʜʢʦʶ. ɼʘʣʽ ʥʘ ʟʘʭʽʜ ʫ ʚʠʪʦʢʘʭ ʨ. 

ʏʦʨʥʠʡ ʏʝʨʝʤʦʰ, ʚʦʥʘ ʧʨʦʭʦʜʠʪʴ ʚ ʰʠʨʦʪʥʦʤʫ ʥʘʧʨʷʤʽ, ʘ ʥʘ ʭʨ. ʈʦʪʫʥʜʫʣ ʟʥʦʚʫ 

ʟʤʽʥʶʻ ʧʨʦʩʪʷʛʘʥʥʷ ʥʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʝ. ʋ ʚʠʪʦʢʘʭ ʨ. ʏʝʤʫʨʥʠʡ ʚʽʩʴ ʮʽʻʾ ʩʢʣʘʜʢʠ 
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ʟʥʘʯʥʦ ʧʨʦʛʠʥʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫ ʟʘʤʢʦʚʽʡ ʯʘʩʪʠʥʽ ʟʙʝʨʝʛʣʠʩʷ ʢʚʘʨʮʠʪʠ, ʷʢʽ 

ʟʘʟʚʠʯʘʡ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʪʽʣʴʢʠ ʚ ʷʜʨʘʭ ʩʠʥʢʣʽʥʘʣʴʥʠʭ ʩʢʣʘʜʦʢ. ɺ ʽʥʰʠʭ ʤʽʩʮʷʭ 

ʚʠʭʦʜʠ ʩʢʣʘʜʢʠ ʚʠʧʦʚʥʝʥʽ ʭʣʦʨʠʪ-ʩʣʶʜʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ, ʽ ʪʽʣʴʢʠ ʫ ʜʚʦʭ ʤʽʩʮʷʭ 

(ʨ. ʄʘʣʠʡ ʇʨʝʣʫʯʥʠʡ ʽ ʫʨʦʯʠʱʝ ʄʦʢʨʠʥ ʄʘʣʠʡ) ʨʦʟʢʨʠʪʽ ʥʘʡʜʘʚʥʽʰʽ ʧʦʨʦʜʠ ï 

ʧʣʘʛʽʦʢʣʘʟʦʚʽ ʛʥʝʡʩʠ. ʂʨʠʣʘ ʧʽʚʜʝʥʥʦʾ ʘʥʪʠʢʣʽʥʘʣʽ ʟʘ ʩʚʦʻʶ ʤʦʨʬʦʣʦʛʽʻʶ 

ʽʜʝʥʪʠʯʥʽ ʢʨʠʣʘʤ ʧʽʚʥʽʯʥʦʾ ʘʥʪʠʢʣʽʥʘʣʽ ï ʪʦʙʪʦ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʝ ʢʨʠʣʦ ʾʾ ʢʨʫʪʝ, ʘ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʝ ʧʦʣʦʛʝ. 

ʃʦʩʪʫʥʩʴʢʘ ʘʥʪʠʢʣʽʥʘʣʴ ʫ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ  ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʥʘ 

ʥʝʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʛ. ʃʦʩʪʫʥ ʜʦ ʨ. ʇʦʧʘʜʠʥʝʮʴ. ʇʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʰʝ ʚʽʜ  

ʛ. ʃʦʩʪʫʥ ʄʘʣʠʡ ʚʦʥʘ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʚ ʜʦʣʠʥʽ ʨ. 

ʇʦʧʘʜʠʥʝʮʴ ʦʙʨʠʚʘʻʪʴʩʷ ʧʦʧʝʨʝʯʥʠʤʠ ʨʦʟʣʦʤʘʤʠ ʽ ʟʘʥʫʨʶʻʪʴʩʷ ʧʽʜ ʯʦʭʦʣ 

ʬʣʽʰʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. ʋ ʟʘʤʢʫ ʮʽʻʾ ʘʥʪʠʢʣʽʥʘʣʽ ʚʠʪʷʛʥʫʪʦʾ ʷʢ ʽ ʚʝʩʴ ʢʨʠʩʪʘʣʽʯʥʠʡ 

ʤʘʩʠʚ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʽ ʚʠʭʦʜʷʪʴ ʥʘʡʙʽʣʴʰ ʜʨʝʚʥʽ ʧʦʨʦʜʠ ï ʛʥʝʡʩʠ. 

ɿʘ ʧʨʦʩʪʷʛʘʥʥʷʤ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʮʷ ʩʢʣʘʜʢʘ ʨʦʟʛʘʣʫʞʫʻʪʴʩʷ. ʇʨʦʩʪʷʛʘʥʥʷʤ 

ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʻ ʩʣʘʙʦ ʚʠʨʘʞʝʥʘ ʘʥʪʠʢʣʽʥʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʛ. ʏʦʣʘʢʽʥ, ʘ 

ʧʽʚʜʝʥʥʘ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʠʣʽ ʛ. ʏʠʚʯʠʥ [71]. 

ɺʩʽ ʦʧʠʩʘʥʽ ʚʠʱʝ ʘʥʪʠʢʣʽʥʘʣʴʥʽ ʩʢʣʘʜʢʠ ʨʦʟʜʽʣʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʠʥʢʣʽʥʘʣʷʤʠ. ʉʝʨʝʜ ʩʠʥʢʣʽʥʘʣʴʥʠʭ ʩʢʣʘʜʦʢ ʚ ʤʝʞʘʭ ʤʘʩʠʚʫ 

ʥʘʡʙʽʣʴʰʠʤʠ ʻ ʇʨʝʣʫʢʩʴʢʘ ʩʠʥʢʣʽʥʘʣʴ, ʚ ʜʦʣʠʥʽ ʨ. ʇʨʝʣʫʢʠ ʪʘ ʃʦʩʪʫʥʩʴʢʘ 

ʩʠʥʢʣʽʥʘʣʴ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʨʘʡʦʥʽ ʛ. ʃʦʩʪʫʥ ɺʝʣʠʢʠʡ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʪʝʢʪʦʥʽʯʥʦʾ ʧʨʠʨʦʜʠ ʤʘʩʠʚʫ ʟ ʧʦʟʠʮʽʾ ʪʝʦʨʽʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ʤʠ 

ʚʠʢʦʨʠʩʪʘʣʠ ʢʘʨʪʫ ʣʦʢʘʣʴʥʠʭ ʘʥʦʤʘʣʽʡ ʩʠʣ ʪʷʞʽʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʯʘʩʪʠʥʠ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ (ɸ.ɻ. ʉʫʙʦʪʽʥ,1955) , ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʧʦʙʫʜʦʚʘʥʠʡ ʧʨʦʬʽʣʴ 

ʘʥʦʤʘʣʽʡ ʩʠʣ ʪʷʞʽʥʥʷ ʧʦ ʣʽʥʽʾ ʊʷʯʽʚ-ʈʘʭʽʚ-ʇʫʪʠʣʘ-ʃʦʧʫʰʥʘ (ʈʠʩ. 3.4) [114]. 

ɼʦʪʨʠʤʫʶʯʠʩʴ ʨʘʥʽʰʝ ʚʠʩʣʦʚʣʝʥʠʭ ʧʦʛʣʷʜʽʚ ʥʘ ʛʝʦʜʠʥʘʤʽʢʫ ʂʘʨʧʘʪʩʴʢʦʛʦ 

ʨʝʛʽʦʥʫ ʽ ʚʨʘʭʦʚʫʶʯʠ ʧʦʙʫʜʦʚʘʥʠʡ ʧʨʦʬʽʣʴ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫ ʮʴʦʤʫ 

ʨʝʛʽʦʥʽ ʟʘ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ɭʚʨʘʟʽʡʩʴʢʦʾ ʧʣʠʪʠ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʢʨʘʡʦʚʠʡ ʚʘʣ 

ʮʽʻʾ ʧʣʠʪʠ ʧʦʚ'ʷʟʫʻʪʴʩʷ ʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤ ʤʘʢʩʠʤʫʤʦʤ ʘʥʦʤʘʣʽʡ ʩʠʣ ʪʷʞʽʥʥʷ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʄʘʨʤʘʨʦʩʴʢʠʤ ʤʘʩʠʚʦʤ [35]. 
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ʈʠʩ. 3.4. ʇʨʦʬʽʣʴ ʣʦʢʘʣʴʥʠʭ ʘʥʦʤʘʣʽʡ ʩʠʣ ʪʷʞʽʥʥʷ ʧʦ ʣʽʥʽʾ ʊʷʯʽʚ-ʈʘʭʽʚ-ʇʫʪʠʣʘ-ʃʦʧʫʰʥʘ  

(ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʉʫʙʦʪʠʥʘ ʉ.ʀ., 1955) 

 

ʇʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʰʝ ʯʽʪʢʦ ʚʠʜʽʣʷʻʪʴʩʷ ʛʨʘʚʽʪʘʮʽʡʥʠʡ ʤʽʥʽʤʫʤ, ʷʢʠʡ ʩʣʽʜ 

ʧʦʚʷʟʫʚʘʪʠ ʟ ʛʣʠʙʦʢʦʚʦʜʥʠʤ ʞʦʣʦʙʦʤ, ʫ ʷʢʦʤʫ ʩʚʦʛʦ ʯʘʩʫ ʩʬʦʨʤʫʚʘʣʠʩʴ ʚʽʜʢʣʘʜʠ 

ʄʘʨʤʘʨʦʩʴʢʠʭ ʩʢʝʣʴ, ʘ ʱʝ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʰʝ, ʧʽʜ ɿʘʢʘʨʧʘʪʩʴʢʠʤ ʧʨʦʛʠʥʦʤ 

ʚʠʜʽʣʷʻʪʴʩʷ ʰʠʨʦʢʠʡ ʤʘʢʩʠʤʫʤ ʘʥʦʤʘʣʽʡ ʩʠʣ ʪʷʞʽʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʣʦʛʝ 

ʟʘʥʫʨʝʥʥʷ ɭʚʨʘʟʽʡʩʴʢʦʾ ʧʣʠʪʠ ʧʽʜ ʤʽʢʨʦʧʣʠʪʫ ʇʘʥʦʥʦ-ʊʨʘʥʩʠʣʴʚʘʥʽʾ. 

ʋ ʢʨʝʡʜʽ ʽ ʧʘʣʝʦʛʝʥʽ ʚ ʂʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘ ʧʘʩʠʚʥʽʡ ʦʢʨʘʾʥʽ ɭʚʨʘʟʽʡʩʴʢʦʾ 

ʧʣʠʪʠ ʬʦʨʤʫʻʪʴʩʷ ʧʦʪʫʞʥʘ ʬʣʽʰʦʚʘ ʬʦʨʤʘʮʽʷ. ʅʘ ʤʽʩʮʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʟʘʨʦʜʞʫʻʪʴʩʷ ʟʦʥʘ ʩʫʙʜʫʢʮʽʾ, ʥʘʜ ʷʢʦʶ ʚʠʥʠʢʣʘ ʚʫʣʢʘʥʽʯʥʘ ʛʨʷʜʘ, ʘ ʧʝʨʝʜ ʥʝʶ ʽ 

ʢʨʘʡʦʚʠʤ ʚʘʣʦʤ ɭʚʨʘʟʽʡʩʴʢʦʾ ʧʣʠʪʠ ʧʦʯʘʚ ʨʦʟʚʠʚʘʪʠʩʷ ʛʣʠʙʦʢʦʚʦʜʥʠʡ ʞʦʣʦʙ 

ʦʢʨʘʾʥʥʦʛʦ ʤʦʨʷ, ʜʝ ʬʦʨʤʫʚʘʣʠʩʴ ʧʦʨʦʜʠ ʤʝʣʘʥʞʫ ʄʘʨʤʘʨʦʩʴʢʠʭ ʽ ʇʝʥʽʥʩʴʢʠʭ 

ʩʢʝʣʴ. 

ʇʦʨʦʜʠ ʤʘʩʠʚʫ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʧʘʩʠʚʥʽʡ ʦʢʨʘʾʥʽ 

ɭʚʨʘʟʽʡʩʴʢʦʾ ʧʣʠʪʠ, ʦʜʥʘʢ ʚ ʢʽʥʮʽ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʨʦʟʧʦʯʘʣʘʩʴ ʢʦʣʽʟʽʷ ʢʦʥʪʠʥʝʥʪʫ 

ɭʚʨʘʟʽʾ ʟ ʤʽʢʨʦʧʣʠʪʦʶ ʇʘʥʦʥʽʾ-ʊʨʘʥʩʽʣʴʚʘʥʽʾ (ʣʘʨʘʤʽʡʩʴʢʽ ʨʫʭʠ ʘʣʴʧʽʡʩʴʢʦʾ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ). ʋ ʂʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʩʪʘʥʦʚʠʣʠʩʴ ʫʤʦʚʠ ʩʪʠʩʢʫ ʪʘ ʧʦʣʦʛʘ 

ʩʫʙʜʫʢʮʽʷ ɭʚʨʘʟʽʡʩʴʢʦʾ ʧʣʠʪʠ ʧʽʜ ʇʘʥʦʥʩʴʢʦ-ʊʨʘʥʩʽʣʴʚʘʥʴʩʴʢʫ ʤʽʢʨʦʧʣʠʪʫ. 

ʊʝʢʪʦʥʽʯʥʽ ʧʨʦʮʝʩʠ ʘʢʪʠʚʽʟʫʚʘʣʠʩʷ ʚ ʢʽʥʮʽ ʧʘʣʝʦʛʝʥʫ (ʩʘʚʩʴʢʽ ʨʫʭʠ ʘʣʴʧʽʡʩʴʢʦʾ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ). ʊʦʜʽ ʞ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʣʽʟʽʾ ʽ ʧʦʣʦʛʦʾ ʩʫʙʜʫʢʮʽʾ ʧʨʠ ʟʘʢʨʠʪʪʽ 
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ʙʘʩʝʡʥʽʚ (ʍʘʠʥ, ʃʘʤʠʟʝ, 1995), ʧʦʨʦʜʠ ʙʫʣʠ ʚʪʷʛʥʫʪʽ ʫ ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ ʪʘ ʫʚʽʡʰʣʠ 

ʜʦ ʩʢʣʘʜʫ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʧʦʢʨʠʚʫ. ɺ ʧʨʦʜʦʚʞ ʢʽʥʮʷ ʧʘʣʝʦʛʝʥʫ-ʥʝʦʛʝʥʫ 

ʘʢʪʠʚʽʟʘʮʽʷ ʪʝʢʪʦʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʩʘʚʩʴʢʽ ʪʘ ʰʪʠʨʽʡʩʴʢʽ ʨʫʭʠ ʘʣʴʧʽʡʩʴʢʦʾ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ) ʧʨʠʟʚʝʣʘ ʜʦ ʧʦʛʣʠʥʘʥʥʷ ʩʫʙʩʪʨʘʪʫ ʂʘʨʧʘʪ ʫ ʟʦʥʫ ʩʫʙʜʫʢʮʽʾ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ (ʩʢʘʣʴʧʦʚʘʥʠʭ) ʧʦʢʨʦʚʽʚ ʬʣʽʰʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʚʝʨʛʝʥʪʥʦʩʪʽ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʧʦʨʽʜ ʫ ʄʘʨʤʘʨʦʩʴʢʦʤʫ ʧʦʢʨʦʚʽ ʂʘʨʧʘʪ. 

ʇʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʰʝ ʚʽʜ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʥʘ ʫʢʨʘʾʥʩʴʢʽʡ ʪʝʨʠʪʦʨʽʾ ʪʘ 

ʤʘʩʠʚʫ ʈʦʜʥʘ ʽ ɹʫʢʦʚʠʥʩʴʢʠʭ ʧʦʢʨʦʚʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʈʫʤʫʥʽʾ ʰʠʨʠʥʘ ʉʭʽʜʥʠʭ 

ʂʘʨʧʘʪ ʥʘʡʚʫʞʯʘ. ʊʫʪ ʪʘʢʦʞ ʥʘʡʚʫʞʯʠʡ ʽ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʠʡ ʧʨʦʛʠʥ. ʆʯʝʚʠʜʥʦ, ʮʝ 

ʩʧʨʠʯʠʥʝʥʦ ʧʽʜʥʷʪʠʤ ʩʝʢʪʦʨʫ ʘʚʪʦʭʪʦʥʫ (ʦʩʥʦʚʠ) ʮʠʭ ʝʣʝʤʝʥʪʽʚ. ʅʘʚʧʨʦʪʠ ʮʽʻʾ 

ʯʘʩʪʠʥʠ ʂʘʨʧʘʪ ʨʦʟʪʘʰʦʚʘʥʠʡ ʢʣʠʥʦʧʦʜʽʙʥʠʡ ʚʠʩʪʫʧ ʇʦʜʽʣʴʩʴʢʦʛʦ ʙʣʦʢʫ 

ʧʣʘʪʬʦʨʤʠ, ʷʢʠʡ ʙʫʜʫʯʠ ʫʧʦʨʦʤ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʫʚʥʠʭ ʧʦʢʨʠʚʽʚ ʂʘʨʧʘʪ, 

ʟʫʤʦʚʠʚ ʪʘʢʝ ʧʽʜʥʷʪʪʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ, ʱʦ ʦʩʥʦʚʘ ʤʘʩʠʚʫ 

ʙʫʜʝ ʟʘʣʷʛʘʪʠ ʥʘ ʛʣʠʙʠʥʘʭ, ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʙʫʨʽʥʥʷ ʽ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʙʫʨʽʥʥʷ 

ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 1-ɺʝʣʠʢʠʡ ɹʠʯʢʽʚ ʛʣʠʙʠʥʦʶ 6000 ʤ ʜʣʷ ʧʦʰʫʢʫ 

ʚʫʛʣʝʚʦʜʥʽʚ ʧʽʜ ʄʘʨʤʘʨʦʩʴʢʠʤ ʤʘʩʠʚʦʤ (ʈʠʩ. 3.5). 

ɿʘʟʥʘʯʝʥʥʽ ʛʝʦʜʠʥʘʤʽʯʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʦʥʘʣʴʥʦʩʪʽ 

ʨʦʟʤʽʱʝʥʥʷ ʨʦʜʦʚʠʱ ʤʝʪʘʣʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʟʦʥʘʤʠ ʩʫʙʜʫʢʮʽʾ, ʟʘ ʷʢʦʶ ʙʣʠʞʯʝ ʜʦ 

ʟʦʥʠ ʩʫʙʜʫʢʮʽʾ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʜʦʚʠʱʘ ʤʽʜʽ, ʧʦʪʽʤ ʟʦʣʦʪʘ, ʤʦʣʽʙʜʝʥʫ, ʧʦʣʽʤʝʪʘʣʽʚ 

ʪʦʱʦ [ɺʦʣʦʰʠʥ ɸ.ɸ., 1981]. ʎʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʽ 

ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ. ɺʽʜʦʤʽ ɹʝʛʘʥʴʩʴʢʝ ʧʦʣʽʤʝʪʘʣʽʯʥʝ ʨʦʜʦʚʠʱʝ, ʄʫʞʽʾʚʩʴʢʝ 

ʨʦʜʦʚʠʱ ʟʦʣʦʪʘ ʚ ʟʦʥʽ ɹʨʝʛʽʚʩʴʢʠʭ ʛʦʨʩʪʽʚ, ʉʘʫʣʮ̫ʴʢʝ ʨʦʜʦʚʠʱʝ ʟʦʣʦʪʘ ʫ 

ʈʘʭʽʚʩʴʢʦʤʫ ʚʠʩʪʫʧʽ. ɹʝʟʧʝʨʝʯʥʦ, ʱʦ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʝʨʠʪʦʨʽʻʶ ʜʣʷ ʚʽʜʢʨʠʪʪʷ 

ʨʦʜʦʚʠʱ ʟʦʣʦʪʘ ʪʘ ʧʦʣʽʤʝʪʘʣʽʚ ʻ ʏʠʚʯʠʥʩʴʢʠʡ ʨʫʜʥʠʡ ʨʘʡʦʥ. 

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʤʘʩʠʚʫ ʽ ʟʦʥʠ ʄʘʨʤʘʨʦʩʴʢʠʭ ʩʢʝʣʴ ʤʘʣʠ ʛʝʦʣʦʛʽʯʥʽ ʟʡʦʤʢʠ ʤʘʩʰʪʘʙʫ 1:50000 ʪʘ 

1:25000 ʚʠʢʦʥʘʥʽ ʚ ʈʘʭʽʚʩʴʢʦʤʫ ʤʘʩʠʚʽ ɸ.ɸ. ɺʦʣʦʰʠʥʠʤ (1971) ʪʘ ʄʘʮʴʢʽʚʠʤ ɹ.ɺ. 

(1984), ʘ ʚ ʏʠʚʯʠʥʩʴʢʦʤʫ ʤʘʩʠʚʽ ʂʘʨʜʘʰʦʤ ɺ.ʊ. (1968) ʪʘ ɺʘʱʝʥʢʦʤ ɺ.ɸ. 

(1985)(ʈʠʩ. 3.3). ʇʽʜʛʦʪʦʚʣʝʥʘ ʜʦ ʜʨʫʢʫ ʢʘʨʪʘ ʤʘʩʰʪʘʙʫ 1:50000 (ɺʘʱʝʥʢʦ ɺ.ɸ.). 
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ʈʠʩ. 3.5. ɻʝʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ʧʦ ʣʽʥʽʾ ʃʦʧʫʰʥʘ-ʈʘʭʽʚ-ʉʦʣʦʪʚʠʥʦ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʊʇ ɼɻʇ 

çɿʘʭʽʜʫʢʨʛʝʦʣʦʛʽʷè, ʘʚʪʦʨʠ: ʂʫʟʦʚʝʥʢʦ ɺ.ɺ., ʐʣʘʧʽʥʩʴʢʠʡ ɺ.ɭ., ʂʨʫʧʩʴʢʠʡ ʖ.ɿ.) 
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ɺʠʩʥʦʚʦʢ. 

1. ʉʪʨʘʪʠʛʨʘʬʽʷ ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʽ ʡʦʛʦ ʪʝʢʪʦʥʽʯʥʘ ʙʫʜʦʚʘ ʚʠʚʯʘʣʠʩʷ 

ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ ʽ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʪʨʘʢʪʫʶʪʴʩʷ ʧʦ ʨʽʟʥʦʤʫ. ʎʝ 

ʥʘʩʫʥʫʪʠʡ ʪʝʢʪʦʥʽʯʥʠʡ ʝʣʝʤʝʥʪ ʽ ʥʘʡʙʽʣʴʰ ʧʨʠʧʽʜʥʷʪʠʡ ʪʘ ʚʠʚʝʜʝʥʠʡ ʥʘ ʜʝʥʥʫ 

ʧʦʚʝʨʭʥʶ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʘʟ ʘʣʴʧʽʡʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ, ʜʝʱʦ ʧʝʨʝʩʫʥʫʪʠʡ ʜʦ 

ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ. ʇʨʠʯʠʥʦʶ ʧʽʜʥʷʪʪʷ ʤʘʩʠʚʫ ʻ ʚʠʩʦʢʝ ʧʦʣʦʞʝʥʥʷ ʪʫʪ 

ʘʚʪʦʭʪʦʥʥʠʭ ʧʣʘʪʬʦʨʤʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʽʜ ʥʠʤ. ʇʦʜʘʣʴʰʦʤʫ ʧʝʨʝʩʫʚʘʥʥʶ ʡʦʛʦ 

ʜʦ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʧʝʨʝʰʢʦʜʠʚ ʚʠʩʪʫʧ ʇʦʜʽʣʴʩʴʢʦʛʦ ʙʣʦʢʫ ʧʣʘʪʬʦʨʤʠ. 

2. ɸʥʘʣʽʟ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʏʠʚʯʠʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʧʦʢʘʟʫʻ, ʱʦ ʦʩʥʦʚʥʽ 

ʧʦʧʝʨʝʯʥʽ ʧʦʨʫʰʝʥʥʷ ʧʨʦʭʦʜʷʪʴ ʧʦ ʜʦʣʠʥʘʭ ʧʦʪʦʢʽʚ: ɼʦʙʨʠʥ, ɸʣʴʙʽʥ, 

ʇʦʧʘʜʠʥʝʮʴ, ʃʦʩʪʫʥ, ʏʝʤʽʨʥʠʡ, ʇʝʨʢʘʣʘʙ, ʨʽʢʠ ʏʦʨʥʠʡ ʏʝʨʝʤʦʰ. ɺʫʟʣʠ 

ʧʝʨʝʩʽʯʝʥʥʷ ʮʠʭ ʧʦʧʝʨʝʯʥʠʭ ʧʦʨʫʰʝʥʴ ʟ ʧʦʟʜʦʚʞʥʽʤʠ, ʻ ʦʩʥʦʚʥʠʤʠ ʰʣʷʭʘʤʠ 

ʤʽʛʨʘʮʽʾ ʛʣʠʙʠʥʥʠʭ ʬʣʶʾʜʽʚ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʪʝʨʤʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ. ʉʘʤʝ ʟ ʮʠʤʠ 

ʤʽʩʮʷʤʠ ʩʣʽʜ ʧʦʚôʷʟʫʚʘʪʠ ʧʦʰʫʢʠ ʢʦʨʽʥʥʠʭ ʨʦʜʦʚʠʱ ʟʦʣʦʪʘ ʪʘ ʧʦʣʽʤʝʪʘʣʽʚ. 

ʄʘʨʤʘʨʦʩʴʢʠʡ ʤʘʩʠʚ ʧʦʪʝʥʮʽʡʥʦ ʙʘʛʘʪʠʡ ʥʘ ʪʚʝʨʜʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ 

ʟʦʢʨʝʤʘ ʽ ʟʦʣʦʪʦ. ɭ ʧʽʜʩʪʘʚʠ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʧʽʜ ʧʦʢʨʠʚʦʤ ʤʘʩʠʚʫ ʤʦʞʫʪʴ ʙʫʪʠ ʽ 

ʧʦʢʣʘʜʠ ʚʫʛʣʝʚʦʜʥʽʚ, ʘ ʜʝʪʘʣʴʥʝ ʧʽʟʥʘʥʥʷ ʡʦʛʦ ʛʝʦʣʦʛʽʾ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʫʩʽʭ ʂʘʨʧʘʪ. ʊʫʪ ʩʣʽʜ ʧʨʦʚʝʩʪʠ 

ʜʦʜʘʪʢʦʚʽ ʛʝʦʬʽʟʠʯʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʩʝʡʩʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

 

 

 

 

 

 

 

 

 

 



64 
 

 

ʈʆɿɼɯʃ 4 

 

ʄɯʅɽʈɸʃʔʅʀʁ ʉʂʃɸɼ ɻɯɼʈʆʊɽʈʄɸʃɯʊɯɺ ʏʀɺʏʀʅʉʔʂʆɻʆ 

ʈʋɼʅʆɻʆ ʈɸʁʆʅʋ 

 

4.1. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʫʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʏʈʈ 

 

ʋ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʟʘ ʜʘʥʠʤʠ [73] ʤʦʞʥʘ ʚʠʨʽʟʥʠʪʠ ʥʘʩʪʫʧʥʽ 

ʤʽʥʝʨʘʣʦʛʽʯʥʽ ʧʘʨʘʛʝʥʝʟʠʩʠ (ʢʦʤʧʣʝʢʩʠ) ʧʦʨʽʜ ʫ ʭʨʦʥʦʣʦʛʽʯʥʦʤʫ ʧʦʨʷʜʢʫ 

ʫʪʚʦʨʝʥʥʷ. 

ʂʦʣʯʝʜʘʥʥʦ-ʧʦʣʽʤʝʪʘʣʝʚʠʡ ʨʫʜʥʠʡ ʢʦʤʧʣʝʢʩ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʢʦʣʯʝʜʘʥʥʽ, 

ʤʽʜʥʦʢʦʣʯʝʜʘʥʥʽ, ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʽʤʝʪʘʣʝʚʽ ʨʫʜʠ ʚ ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʣʘʥʮʷʭ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʨʘʟʦʤ ʟ ʥʠʤʠ ʻʜʠʥʫ ʤʝʪʘʣʦʛʝʥʽʯʥʫ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʽʤʝʪʘʣʝʚʫ 

ʬʦʨʤʘʮʽʶ ʉʭʽʜʥʠʭ ʂʘʨʧʘʪ. ʋ ʚʽʜʥʦʰʝʥʥʽ ʛʝʥʝʟʠʩʫ ʮʠʭ ʨʫʜ ʽʩʥʫʻ ʙʘʛʘʪʦ 

ʩʫʧʝʨʝʯʥʦʩʪʝʡ [8, 71,73, 74], ʘʣʝ ʟʘʛʘʣʦʤ ʜʦʩʣʽʜʥʠʢʠ ʛʨʫʧʫʶʪʴ ʾʭ ʫ ʪʨʠ ʦʩʥʦʚʥʽ 

ʨʽʟʥʦʚʠʜʠ: ʩʫʣʴʬʽʜʥʽ ʨʫʜʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʛʽʜʨʦʪʝʨʤʘʣʴʥʽ 

ʧʽʩʣʷʤʝʪʘʤʦʨʬʽʯʥʽ ʫʪʚʦʨʝʥʥʷ; ʩʫʣʴʬʽʜʥʽ ʧʦʢʣʘʜʠ, ʱʦ ʟʘʟʥʘʣʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʤʝʪʘʤʦʨʬʽʟʤʫ; ʩʫʣʴʬʽʜʥʽ ʨʫʜʠ, ʱʦ ʛʝʥʝʪʠʯʥʦ ʟʚôʷʟʘʥʽ ʟ ʨʝʛʽʦʥʘʣʴʥʠʤ 

ʤʝʪʘʤʦʨʬʽʟʤʦʤ. ɯʟ ʧʨʠʚʝʜʝʥʠʭ ʪʦʯʦʢ ʟʦʨʫ ʥʘ ʛʝʥʝʟʠʩ ʢʦʣʯʝʜʘʥʥʠʭ ʧʦʢʣʘʜʽʚ ʫ 

ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʘʻʪʴʩʷ ʧʝʨʰʝ, ʦʩʢʽʣʴʢʠ ʾʡ 

ʩʫʧʝʨʝʯʠʪʴ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ ʽ ʩʪʨʫʢʪʫʨʥʝ ʧʦʣʦʞʝʥʥʷ, ʬʦʨʤʘ ʨʫʜʥʠʭ ʪʽʣ, 

ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ. ɼʚʽ ʽʥʰʽ ʪʦʯʢʠ ʟʦʨʫ ʥʘʡʚʽʨʦʛʽʜʥʽʰʝ ʪʨʝʙʘ 

ʦʙôʻʜʥʘʪʠ ʚ ʦʜʥʫ, ʙʦ ʬʦʨʤʫʚʘʥʥʷ ʩʫʣʴʬʽʜʥʠʭ ʨʫʜ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʧʝʨʚʠʥʥʠʤ ʫʪʚʦʨʝʥʥʷʤ ʚʩʽʭ ʦʩʘʜʦʚʦ-ʚʫʣʢʘʥʦʛʝʥʥʠʭ 

ʚʽʜʢʣʘʜʽʚ, ʟ ʧʦʜʘʣʴʰʠʤ ʤʝʪʘʤʦʨʬʽʟʤʦʤ, ʪʦʙʦʪʦ ʚʦʥʠ ʻ ʧʦʣʽʛʝʥʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. 

ɻʝʥʝʪʠʯʥʘ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ ʚ ʪʦʤʫ, ʱʦ ʨʫʜʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʡʦʛʦ 

ʩʢʣʘʜ, ʤʘʶʪʴ ʦʜʥʝ ʜʞʝʨʝʣʦ ʧʦʭʦʜʞʝʥʥʷ. ɻʦʣʦʚʥʠʤ ʧʝʨʰʦʜʞʝʨʝʣʦʤ ʨʫʜʥʦʾ 

ʨʝʯʦʚʠʥʠ (S, Fe, Cu, Pb, Zn) ʙʫʣʠ ʧʦʨʽʚʥʷʥʦ ʛʣʠʙʠʥʥʽ ʤʽʥʝʨʘʣʴʥʽ ʨʦʟʯʠʥʠ, ʱʦ ʟ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʬʦʨʤʫʚʘʣʠ ʧʣʘʩʪʦʚʽ ʢʦʣʯʝʜʘʥʥʽ ʧʦʢʣʘʜʠ, ʘ ʪʘʢʦʞ ʥʝʚʝʣʠʢʽ 
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ʧʨʦʞʠʣʢʦʚʽ ʚʠʜʽʣʝʥʥʷ. ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʩʫʣʴʬʽʜʥʽ ʨʫʜʠ ʢʦʣʯʝʜʘʥʥʦ-

ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʷʢ ʫʪʚʦʨʝʥʥʷ, ʧʦʚʷʟʘʥʽ ʟ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʪʦ ʾʭ ʚʽʢ ʩʧʽʚʧʘʜʘʻ ʟ ʚʽʢʦʤ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʱʫʶʯʠʭ ʧʦʨʽʜ ï ʥʠʞʥʽʡ 

ʧʘʣʝʦʟʦʡ. ʎʝ ʢʦʨʝʣʶʻ ʟ ʘʙʩʦʣʶʪʥʠʤ ʚʽʢʦʤ ʟʘ ʩʚʠʥʮʝʤ (500 ʤʣʥ. ʨʦʢʽʚ), ʦʪʨʠʤʘʥʠʤ 

ʜʣʷ ʨʫʜ ʽʟ ʨʦʜʦʚʠʱʘ ʃʝʰʫʣ ʋʨʩʫʣʫʡ, ʈʫʤʫʥʽʷ [71]. 

ɹʘʨʠʪ-ʧʦʣʽʤʝʪʘʣʝʚʠʡ ʨʫʜʥʠʡ ʢʦʤʧʣʝʢʩ ʫ ʏʠʚʯʠʥʩʴʢʠʭ ʛʦʨʘʭ ʤʘʻ ʦʙʤʝʞʝʥʝ 

ʧʦʰʠʨʝʥʥʷ (ʃʦʩʪʫʥ, ʇʝʨʢʘʣʘʙ). ʈʘʟʦʤ ʽʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʨʘʭʽʚʩʴʢʦʶ ʽ ʨʫʤʫʥʩʴʢʦʶ 

ʯʘʩʪʠʥʘʤʠ ʤʘʩʠʚʫ, ʽʤʦʚʽʨʥʦ, ʫʪʚʦʨʶʶʪʴ ʧʦʣʽʤʝʪʘʣʝʚʫ ʬʦʨʤʘʮʽʶ ʉʭʽʜʥʠʭ ʂʘʨʧʘʪ. 

ʇʨʠʫʨʦʯʝʥʽʩʪʴ ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʨʫʜ ʜʦ ʟʦʥ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʫ ʷʢʠʭ ʫʣʘʤʢʠ 

ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʟʮʝʤʝʥʪʦʚʘʥʽ ʢʚʘʨʮ-ʙʘʨʠʪ-ʢʘʨʙʦʥʘʪʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭʥʽʡ ʧʽʩʣʷʤʝʪʘʤʦʨʬʽʯʥʠʡ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʡ ʛʝʥʝʟʠʩ. ɹʝʟʧʝʨʝʯʥʦ, ʱʦ 

ʧʦʣʽʤʝʪʘʣʝʚʽ ʨʫʜʦʧʨʦʷʚʠ ʻ ʤʦʣʦʜʰʠʤʠ ʚʽʜ ʨʫʜ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ; ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʧʽʩʣʷ ʦʩʥʦʚʥʦʛʦ ʝʪʘʧʫ ʤʝʪʘʤʦʨʬʽʟʤʫ. 

ɺʠʚʯʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʧʘʨʘʛʝʥʝʟʠʩʽʚ ʽ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʤʽʥʝʨʘʣʘʤʠ ʚ ʙʘʨʠʪ-

ʧʦʣʽʤʝʪʘʣʝʚʦʤʫ ʨʫʜʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʜʽʡʥʽʩʪʴ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ 

ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʪʝʢʪʦʥʽʯʥʠʤʠ ʨʫʭʘʤʠ. ʎʷ ʩʪʘʜʽʡʥʽʩʪʴ 

ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʥʘʩʪʫʧʥʠʭ ʚʠʜʽʣʝʥʥʷʭ ʤʽʥʝʨʘʣʴʥʠʭ ʘʩʦʮʽʘʮʽʡ (ʢʚʘʨʮ-ʙʘʨʠʪ-ʛʘʣʝʥʽʪ-

ʩʬʘʣʝʨʠʪ; ʭʘʣʴʢʦʧʽʨʠʪ ʽ ʧʽʨʠʪ-ʩʠʜʝʨʠʪ-ʘʥʢʝʨʠʪ), ʷʢʽ ʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʪʣʽ 

ʧʦʩʪʫʧʦʚʦʛʦ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɺ ʧʨʦʷʚʘʭ ɼʦʙʨʠʥ, ɸʣʴʙʠʥ, ʃʦʩʪʫʥ, ʄʦʢʨʠʥ, ʇʦʧʘʜʠʥʝʮʴ ʚʩʪʘʥʦʚʣʝʥʦ ʪʘʢʽ 

ʨʫʜʥʽ ʤʽʥʝʨʘʣʠ ʷʢ ʧʽʨʠʪ, ʭʘʣʴʢʦʧʽʨʠʪ, ʛʘʣʝʥʽʪ, ʱʦ ʥʘʷʚʥʽ ʤʘʡʞʝ ʚ ʫʩʽʭ ʪʦʯʢʘʭ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ. ʉʬʘʣʝʨʠʪ ʚʽʜʩʫʪʥʽʡ ʚ ʧʨʦ̫ʚʘʭ ʄʦʢʨʠʥ ʽ ʇʦʧʘʜʠʥʝʮʴ. ɺ ʧʨʦʷʚʽ 

ɸʣʴʙʠʥ, ʦʢʨʽʤ ʧʽʨʠʪʫ, ʭʘʣʴʢʦʧʽʨʠʪʫ, ʛʘʣʝʥʽʪʫ, ʻ ʱʝ ʽ ʘʨʩʝʥʦʧʽʨʠʪ. ɸ ʚ ʧʨʦʷʚʽ 

ʃʦʩʪʫʥ ʜʦʣʫʯʘʻʪʴʩʷ ʱʝ ʽ ʧʽʨʦʪʠʥ. ʎʽ ʜʚʘ ʧʨʦʷʚʠ ʟʘ ʥʘʷʚʥʽʩʪʶ ʟʘʟʥʘʯʝʥʠʭ 

ʩʫʣʴʬʽʜʽʚ ʻ ʥʘʡʛʣʠʙʠʥʥʽʰʠʤʠ ʱʦʜʦ ʩʠʥʨʫʜʥʦʾ ʧʘʣʝʦʧʦʚʝʨʭʥʽ. ʉʝʨʝʜ ʥʝʨʫʜʥʠʭ 

ʤʽʥʝʨʘʣʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ ʢʚʘʨʮ, ʢʘʣʴʮʠʪ, ʭʣʦʨʠʪ, ʩʣʶʜʘ, ʧʦʣʴʦʚʽ ʰʧʘʪʠ. 

ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʥʝʨʘʣʴʥʠʭ  ʧʘʨʘˇʝʥʝʟʽʚ ʨʫʜʦʧʨʦʷʚʽʚ 

ʧʦʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʏʈʈ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʷʪʠ ʾʭ ʟ ʈʘʭʽʚʩʴʢʠʤ ʨʫʜʥʠʤ 

ʨʘʡʦʥʦʤ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʟʦʣʦʪʦʨʫʜʥʝ ʨʦʜʦʚʠʱʝ ʉʘʫʣʷʢ, ʡʤʦʚʽʨʥʦ, 

ʤʝʪʘʤʦʨʬʦʛʝʥʥʦ-ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʢʣʘʩʫ (ʄ. ʄ. ʇʘʚʣʫʥʴ, 2015), ʱʦ ʧʦʚôʷʟʘʥʝ ʟ 
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ʤʝʪʘʤʦʨʬʽʯʥʠʤ ʬʫʥʜʘʤʝʥʪʦʤ. ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ, ʨʘʟʦʤ ʟ ʚʣʘʩʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʫʚʘʪʠ ʨʦʟʰʫʢʦʚʽ ʨʦʙʦʪʠ ʥʘ ʢʦʨʽʥʥʠʡ ʪʠʧ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ 

ʬʦʨʤʘʮʽʾ ʩʝʨʝʜʥʽʭ ʛʣʠʙʠʥ ʚ ʏʠʚʯʠʥʘʭ. 

ʋ ʏʈʈ ʛʦʣʦʚʥʽ ʤʽʥʝʨʘʣʴʥʽ ʦʙôʻʢʪʠ ï ʮʝ ʧʨʦʷʚʠ ʛʨʘʬʽʪʦʚʠʭ (ɸʣʴʙʽʥ, 

ʇʦʧʘʜʠʥʝʮʴ ʪʘ ʽʥ.) ʽ ʤʘʥʛʘʥʦʚʠʭ ʨʦʜʦʥʽʪ-ʨʦʜʦʭʨʦʟʠʪʦʚʠʭ ʨʫʜ (ʇʨʝʣʫʯʥʠʡ), ʘ 

ʪʘʢʦʞ ʩʪʨʘʪʠʬʦʨʤʥʠʭ ʢʦʣʯʝʜʘʥʦʚʠʭ (ʧʽʨʠʪ-ʤʘʨʢʘʟʠʪʦʚʠʭ), ʤʽʜʥʦʢʦʣʯʝʜʘʥʦʚʠʭ 

(ʧʽʨʠʪ-ʭʘʣʴʢʦʧʽʨʠʪʦʚʠʭ) ʽ ʢʦʣʯʝʜʘʥʦʚʦ-ʧʦʣʽʤʝʪʘʣʝʚʠʭ ( ʧʽʨʠʪ-ʛʘʣʝʥʽʪ-ʩʬʘʣʝʨʠʪʦ-

ʚʠʭ) ʨʫʜ ( ʇʨʝʣʫʢʠ, ʏʝʤʫʨʥʠʡ, ʇʝʨʢʘʣʘʙ ʪʘ ʽʥ.). 

ʊʫʪ ʞʠʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʟʘ ʩʢʣʘʜʦʤ ʧʦʜʽʣʷʶʪʴ ʥʘ ʥʘʩʪʫʧʥʽ ʪʠʧʠ: ʫ 

ʤʝʪʘʤʦʨʬʽʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ï ʢʚʘʨʮʦʚʽ, ʢʚʘʨʮ-ʧʦʣʴʦʚʦʰʧʘʪʦʚʽ, ʢʚʘʨʮ-ʛʨʘʥʘʪʦʚʽ, 

ʙʘʨʠʪʦʚʽ, ʢʘʨʙʦʥʘʪʥʽ, ʝʧʽʜʦʪʦʚʽ ʽ ʘʤʬʽʙʦʣ-ʘʟʙʝʩʪʦʚʽ; ʚ ʤʝʟʦʟʦʡʩʴʢʠʭ ʚʠʚʝʨʞʝʥʠʭ 

ʧʦʨʦʜʘʭ ï ʢʚʘʨʮʦʚʽ, ʭʣʦʨʠʪʦʚʽ, ʘʣʴʙʽʪʦʚʽ, ʝʧʽʜʦʪʦʚʽ, ʢʘʨʙʦʥʘʪʥʽ, ʭʨʠʟʦʪʠʣ-

ʘʟʙʝʩʪʦʚʽ ʪʘ ʟʤʽʰʘʥʦʛʦ ʩʢʣʘʜʫ [78]. 

ʂʚʘʨʮʦʚʽ ʽ ʢʚʘʨʮ-ʧʦʣʴʦʚʦʰʧʘʪʦʚʽ ʞʠʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʥʽ ʚ 

ʤʝʪʘʤʦʨʬʽʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ. ɺʦʥʠ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʣʽʥʟʦʚʠʜʥʫ ʬʦʨʤʫ, ʨʽʜʰʝ 

ʪʨʘʧʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʰʘʨʦʚʠʭ ʚʠʜʽʣʝʥʴ ʟ ʧʝʨʝʞʠʤʘʤʠ ʪʘ ʨʦʟʜʫʚʘʤʠ. 

ɿʜʝʙʽʣʴʰʦʛʦ ʚʦʥʠ ʟʛʽʜʥʽ ʟʽ ʩʣʘʥʮʶʚʘʪʽʩʪʶ ʘʙʦ ʛʥʝʡʩʦʚʠʜʥʽʩʪʶ ʧʦʨʽʜ. ʂʦʣʠ ʚʤʽʩʥʽ 

ʧʦʨʦʜʠ ʟʽʤôʷʪʽ ʫ ʩʢʣʘʜʢʠ, ʞʠʣʠ ʧʦʚʪʦʨʶʶʪʴ ʾʭ, ʧʨʠ ʮʴʦʤʫ ʚ ʟʘʤʢʘʭ ʩʢʣʘʜʦʢ 

ʪʦʚʱʠʥʘ ʧʨʦʞʠʣʢʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʇʦʪʫʞʥʽʩʪʴ ʢʚʘʨʮʦʚʠʭ ʽ ʢʚʘʨʮ-

ʧʦʣʴʦʚʦʰʧʘʪʦʚʠʭ ʞʠʣ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 1ï3 ʜʦ 5ï10 ʩʤ, ʨʽʜʰʝ ʜʦʩʷʛʘʻ 30ï

50 ʩʤ, ʽʥʦʜʽ 1,5ï2 ʤ. ɿʥʘʭʽʜʢʠ ʧʦ ʜʦʣʠʥʘʭ ʨʽʢ ʢʨʫʧʥʠʭ ʢʚʘʨʮʦʚʠʭ ʛʣʠʙ ʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ 3Ĭ2 ʤ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʨʘʡʦʥʽ 

ʙʽʣʴʰ ʧʦʪʫʞʥʽʰʠʭ ʞʠʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʚ ʢʦʨʽʥʥʦʤʫ ʟʘʣʷʛʘʥʥʽ. ɻʦʣʦʚʥʠʤ ʤʽʥʝʨʘʣʦʤ 

ʞʠʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʮʴʦʛʦ ʪʠʧʫ ʻ ʢʚʘʨʮ. ɸʣʴʙʽʪ ʧʨʠʩʫʪʥʽʡ ʥʝ ʟʘʚʞʜʠ, ʭʦʯ 

ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʡʦʛʦ ʚ ʞʠʣʘʭ ʩʷʛʘʻ ʽʥʢʦʣʠ 30ï40 %. ɯʟ ʜʨʫʛʦʨʷʜʥʠʭ 

ʤʽʥʝʨʘʣʽʚ ʨʽʜʢʦ ʪʨʘʧʣʷʻʪʴʩʷ ʤʽʢʨʦʢʣʽʥ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʽ ʧʣʘʩʪʠʥʢʠ ʙʽʦʪʠʪʫ, ʟʝʣʝʥʽ 

ʯʝʰʫʡʢʠ ʭʣʦʨʠʪʫ, ʪʘ ʨʽʜʰʝ ʟʝʨʥʘ ʽ ʜʨʽʙʥʝʥʴʢʽ ʧʨʦʞʠʣʢʠ ʢʘʣʴʮʠʪʫ. ʊʨʘʧʣʷʶʪʴʩʷ ʫ 

ʢʚʘʨʮʦʚʠʭ ʽ ʢʚʘʨʮ-ʘʣʴʙʽʪʦʚʠʭ ʞʠʣʘʭ ʚʢʨʘʧʣʝʥʥʷ ʯʠ ʧʨʦʞʠʣʢʠ ʩʫʣʴʬʽʜʥʦʾ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ (ʧʽʨʠʪ, ʭʘʣʴʢʦʧʽʨʠʪ, ʪʘ ʽʥ.). ɼʦʩʠʪʴ ʯʘʩʪʦ ʚ ʮʠʭ ʞʠʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ 

ʻ ʧʫʩʪʦʪʠ ʚʠʣʫʛʦʚʫʚʘʥʥʷ, ʤʽʩʮʷʤʠ ʚʠʧʦʚʥʝʥʽ ʛʽʜʨʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ ʪʘ ʤʘʨʛʘʥʮʶ, ʷʢʽ 
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ʥʝʨʽʜʢʦ ʚʠʜʽʣʷʶʪʴʩʷ ʧʦ ʪʨʽʱʠʥʘʭ. ɯʟ ʘʢʮʝʩʦʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʧʨʠʩʫʪʥʽ: ʮʠʨʢʦʥ, 

ʤʦʥʘʮʠʪ, ʛʨʘʥʘʪ, ʪʫʨʤʘʣʽʥ, ʨʫʪʠʣ [71]. 

ʅʘʤʠ ʜʝʪʘʣʴʥʦ ʚʠʚʯʘʣʠʩʷ ʞʠʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. 

ʏʘʩʪʦ ʢʚʘʨʮʦʚʽ ʞʠʣʠ ʚʽʜʤʽʯʘʶʪʴʩʷ ʽ ʩʝʨʝʜ ʤʝʟʦʟʦʡʩʴʢʠʭ ʚʠʚʝʨʞʝʥʠʭ ʧʦʨʽʜ. 

ʇʦʪʫʞʥʽʩʪʴ ʾʭ ʥʝʧʦʩʪʽʡʥʘ, ʚʽʜ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʧʨʦʞʠʣʢʽʚ ʜʦ ʞʠʣ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 

0,5 ʤ. ʊʘʢʽ ʞʠʣʠ ʨʦʟʩʽʢʘʶʪʴ ʜʽʘʙʘʟʠ ʪʘ ʜʽʘʙʘʟʦʚʽ ʧʦʨʬʽʨʠ ʥʘ ʛʦʨʽ ʏʠʚʯʠʥ. 

ʂʚʘʨʮ-ʛʨʘʥʘʪʦʚʽ ʞʠʣʴʥʽ ʫʪʚʦʨʝʥʥʷ (ʛʦʥʜʠʪʠ). ʅʘ ʣʽʚʦʤʫ ʩʭʠʣʽ ʨ. ʇʝʨʢʘʣʘʙ 

ʙʽʣʷ ʧʣʦʪʠʥʠ ʚʽʜʩʣʦʥʶʻʪʴʩʷ ʞʠʣʦʧʦʜʽʙʥʝ ʪʽʣʦ ʢʚʘʨʮ-ʛʨʘʥʘʪʦʚʦʛʦ ʩʢʣʘʜʫ ʩʝʨʝʜ 

ʩʠʣʴʥʦ ʦʢʚʘʨʮʴʦʚʘʥʠʭ ʩʣʘʥʮʽʚ ʽ ʢʚʘʨʮʠʪʦʚʠʭ ʪʫʬʦʾʜʽʚ, ʱʦ ʧʨʦʥʠʟʘʥʽ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʣʽʥʟʦʚʠʜʥʠʭ ʽ ʞʠʣʴʥʠʭ ʚʠʜʽʣʝʥʴ ʩʽʨʫʚʘʪʦ-ʙʽʣʦʛʦ ʢʚʘʨʮʫ. ɿʘʣʷʛʘʥʥʷ ʪʽʣ 

ʟʛʽʜʥʝ ʟ ʚʤʽʩʥʠʤʠ ʧʦʨʦʜʘʤʠ. ɼʣʷ ʥʠʭ ʚʣʘʩʪʠʚʽ ʨʦʟʜʫʚʠ ʪʘ ʧʝʨʝʞʠʤʠ, ʤʘʢʩʠʤʘʣʴʥʘ 

ʪʦʚʱʠʥʘ ʜʦ 80 ʩʤ. ʂʚʘʨʮ-ʛʨʘʥʘʪʦʚʝ ʞʠʣʴʥʝ ʪʽʣʦ ʽ ʚʤʽʩʥʽ ʧʦʨʦʜʠ ʩʠʣʴʥʦ ʨʦʟʙʠʪʽ 

ʪʨʽʱʠʥʘʤʠ, ʱʦ ʧʦʢʨʠʪʽ ʟ ʧʦʚʝʨʭʥʽ ʯʦʨʥʦʶ ʯʠ ʙʫʨʦʚʘʪʦ-ʯʦʨʥʦʶ ʢʽʨʢʦʶ ʦʢʩʠʜʽʚ ʽ 

ʛʽʜʨʦʦʢʩʠʜʽʚ ʤʘʨʛʘʥʮʶ. ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʶʪʴ ʙʨʝʢʯʽʡʦʚʘʥʽ ʫʯʘʩʪʢʠ. ʄʽʩʮʷʤʠ 

ʥʘʷʚʥʽ ʧʦʨʦʰʢʫʚʘʪʽ ʚʠʜʽʣʝʥʥʷ ʦʢʩʠʜʽʚ ʽ ʛʽʜʨʦʦʢʩʠʜʽʚ ʤʘʨʛʘʥʮʶ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʟʘ 

ʨʘʭʫʥʦʢ ʦʢʠʩʣʝʥʥʷ ʤʘʨʛʘʥʮʝʚʦʛʦ ʛʨʘʥʘʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʦʣʦʚʥʠʤ 

ʤʽʥʝʨʘʣʦʤ ʜʘʥʦʛʦ ʞʠʣʴʥʦʛʦ ʪʽʣʘ ʻ ʢʚʘʨʮ ʽ ʤʘʨʛʘʥʮʝʚʠʡ ʛʨʘʥʘʪ. ʂʚʘʨʮ ʫʪʚʦʨʶʻ 

ʩʫʮʽʣʴʥʽ ʚʠʜʽʣʝʥʥʷ ʪʘ ʧʨʦʞʠʣʢʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʟʝʨʝʥ ʨʽʟʥʦʾ ʬʦʨʤʠ ʽ 

ʚʝʣʠʯʠʥʠ. ɻʨʘʥʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʫʮʽʣʴʥʠʤʠ ʚʠʜʽʣʝʥʥʷʤʠ ʽ ʦʢʨʝʤʠʤʠ ʢʨʠʩʪʘʣʘʤʠ 

ʘʙʦ ʾʭ ʘʛʨʝʛʘʪʘʤʠ, ʱʦ ʨʦʟʩʽʷʥʽ ʚ ʢʚʘʨʮʦʚʽʡ ʤʘʩʽ. ɼʨʫʛʦʨʷʜʥʽ ʤʽʥʝʨʘʣʠ ï ʤʫʩʢʦʚʽʪ, 

ʙʽʦʪʠʪ, ʭʣʦʨʠʪ ʪʘ ʽʥ. ʇʦ ʪʨʽʱʠʥʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʨʫʜʥʠʭ ʤʽʥʝʨʘʣʽʚ. ɿʘ 

ʩʢʣʘʜʦʤ ʚʦʥʠ ʧʦʜʽʙʥʽ ʜʦ ʤʘʨʛʘʥʮʝʚʠʭ ʩʠʣʽʢʘʪʥʠʭ ʨʫʜ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʥʠʭ 

ʧʦʚʥʦʶ ʚʽʜʩʫʪʥʽʩʪʶ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʶ ʚ ʩʠʣʽʢʘʪʥʽʡ 

ʯʘʩʪʠʥʽ ʪʽʣʴʢʠ ʢʚʘʨʮʫ ʪʘ ʛʨʘʥʘʪʫ. ʊʘʢʽ ʧʦʨʦʜʠ ʚʽʜʦʤʽ ʧʽʜ ʥʘʟʚʦʶ ʛʦʥʜʠʪʽʚ (Fermor, 

1927; Lee, 1962) [ 71]. 

ʂʘʨʙʦʥʘʪʥʽ ʞʠʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʪʝʞ ʧʦʰʠʨʝʥʽ, ʘʣʝ ʥʝ ʫʪʚʦʨʶʶʪʴ ʟʥʘʯʥʠʭ 

ʩʢʫʧʯʝʥʴ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʦʥʢʠʤʠ ʧʨʦʞʠʣʢʘʤʠ ʚʽʜ ʧʝʨʰʠʭ 

ʤʽʣʽʤʝʪʨʽʚ ʜʦ 5ï10 ʩʤ, ʨʽʜʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʞʠʣʠ ʧʦʪʫʞʥʽʩʪʶ 15ï20 ʩʤ, ʷʢʽ ʫ 

ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʩʷʛʘʶʪʴ 70ï80 ʩʤ. ɾʠʣʠ ʧʦʣʽʤʽʥʝʨʘʣʴʥʽ. 
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ʋ ʤʝʪʘʤʦʨʬʽʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʞʠʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʢʘʨʙʦʥʘʪʽʚ ʧʨʠʫʨʦʯʝʥʽ ʜʦ 

ʟʦʥ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʫ ʷʢʠʭ ʤʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʧʝʨʝʪʚʦʨʝʥʽ ʫ ʙʨʝʢʯʽʶ, 

ʩʮʝʤʝʥʪʦʚʘʥʫ ʢʘʨʙʦʥʘʪʥʠʤ, ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʠʤ ʪʘ ʢʚʘʨʮ-ʙʘʨʠʪ-ʢʘʨʙʦʥʘʪʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. ʊʘʢʽ ʙʨʝʢʯʽʡʦʚʘʥʽ ʧʦʨʦʜʠ ʰʠʨʦʢʦ ʨʦʟʚʠʥʝʥʽ ʫ ʚʝʨʭʽʚôʷʭ ʨʽʢ ɸʣʴʙʽʥ, 

ʃʦʩʪʫʥ, ʇʝʨʢʘʣʘʙ ʪʘ ʽʥ. ɿʘ ʩʢʣʘʜʦʤ ʢʚʘʨʮ-ʘʥʢʝʨʠʪʦʚʽ, ʙʘʨʠʪ-ʘʥʢʝʨʠʪʦʚʽ, 

ʩʠʜʝʨʠʪʦʚʽ, ʨʦʜʦʭʨʦʟʠʪʦʚʽ, ʢʚʘʨʮ-ʢʘʣʴʮʠʪʦʚʽ ʽ ʢʘʣʴʮʠʪʦʚʽ ʞʠʣʴʥʽ ʫʪʚʦʨʝʥʥʷ [71]. 

ʅʘʤʠ ʚʠʚʯʘʣʠʩʷ ʞʠʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʚʢʘʟʘʥʠʭ ʨʫʜʦʧʨʦʷʚʽʚ, ʥʘ ʷʢʽ ʥʘʢʣʘʜʝʥʘ 

ʩʫʣʴʬʽʜʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ. ʊʘʢʦʞ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʢʨʠʩʪʘʣʠ ʢʚʘʨʮʫ ʽʟ 

ʨʫʜʦʧʨʦʷʚʽʚ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. ʂʚʘʨʮ (SiO2) ʫ ʧʦʨʦʜʘʭ ʏʠʚʯʠʥʩʴʢʦʛʦ 

ʽ ʈʘʭʽʚʩʴʢʦʛʦ ʨʫʜʥʠʭ ʨʘʡʦʥʽʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʜʫʞʝ ʧʦʰʠʨʝʥʠʡ, ʟʦʢʨʝʤʘ ʫ 

ʢʚʘʨʮʠʪʘʭ, ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʣʘʥʮʷʭ, ʛʥʝʡʩʘʭ, ʧʦʨʬʽʨʦʾʜʘʭ, ʪʫʬʦʾʜʘʭ, ʧʦʨʬʽʨʦʾʜʥʠʭ 

ʛʥʝʡʩʘʭ, ʞʠʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ, ʩʝʨʝʜ ʷʢʠʭ ʻ ʪʘʢʦʞ ʽ ʤʦʥʦʤʽʥʝʨʘʣʴʥʽ, ʘ ʯʘʩʪʽʰʝ 

ʧʦʣʽʤʽʥʝʨʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʣʽʤʝʪʘʣʝʚʠʤ ʟʨʫʜʝʥʽʥʥʷʤ. 

ɼʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʘ ʬʦʨʤʘ ʧʨʦʷʚʽʚ ʽ ʤʦʨʬʦʣʦʛʽʷ ʢʚʘʨʮʫ ʫ ʂʘʨʧʘʪʩʴʢʽʡ 

ʤʽʥʝʨʘʣʦʛʽʯʥʽʡ ʧʨʦʚʽʥʮʽʾ ʟʘʛʘʣʦʤ. ɸʣʝ ʱʦʜʦ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʽ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ 

ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ, ʪʦ ʢʚʘʨʮ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʝʨʥʠʩʪʠʤʠ, ʣʽʥʟʦʧʦʜʽʙʥʠʤʠ ʽ 

ʧʨʦʞʠʣʢʦʚʠʤʠ ʚʠʜʽʣʝʥʥʷʤʠ, ʨʦʟʤʽʨ ʷʢʠʭ ʚʽʜ ʩʦʪʠʭ ʯʘʩʪʠʥʦʢ ʤʽʣʽʤʝʪʨʘ ʜʦ 0,5 ʤʤ. 

ʇʦʰʠʨʝʥʽ ʪʘʢʦʞ ʢʚʘʨʮʦʚʽ ʞʠʣʴʥʽ ʪʽʣʘ ʤʦʥʦ- ʪʘ ʧʦʣʽʤʽʥʝʨʘʣʴʥʽ, ʥʝʨʽʜʢʦ ʟ 

ʩʫʣʴʬʽʜʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ [79]. 

ʑʦʜʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʢʚʘʨʮʫ, (ʨʝʥʪʛʝʥʬʣʶʦʨʝʩʮʝʥʪʥʠʡ ʤʝʪʦʜ) ʽ ʟʘ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ ʟôʷʩʦʚʘʥʦ, ʱʦ ʫ ʢʚʘʨʮʽ ʜʫʞʝ ʤʘʣʦ ʽʟʦʤʦʨʬʥʠʭ 

ʜʦʤʽʰʦʢ: ʽʟʦʤʦʨʬʥʦ ʫ ʢʚʘʨʮʽ ʤʦʞʫʪʴ ʙʫʪʠ Al, Fe, Ti, Ge, Li , K, Na, Ga, W. 

ɿʘʟʚʠʯʘʡ ʾʭʥʽʡ ʚʤʽʩʪ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,1 %. ʋ ʢʚʘʨʮʽ ʽʟ ʏʠʚʯʠʥʩʴʢʠʭ ʛʽʨ ʚʠʷʚʣʝʥʦ 

Al, ɺʘ, Fe, Ca, Mg, Na, Cu, Mn, Ti, W, Ga, Pb, Zn, Be, Zn. ʂʚʘʨʮ ʪʘʢʦʞ ʚʠʚʯʘʚʩʷ 

ʤʝʪʦʜʦʤ ɯʏ-ʩʧʝʢʩʪʨʦʩʢʦʧʽʾ (ʄʘʪʢʦʚʩʢʠʡ ʆ.ʀ. ʠ ʜʨ., 1987), ʟ ʷʢʠʤʠ ʘʩʦʮʽʶʻ ʟʦʣʦʪʝ 

ʟʨʫʜʝʥʽʥʥʷ ʚ ʄʘʨʤʘʨʦʩʴʢʦʤʫ ʤʘʩʠʚʽ. ɼʣʷ ʙʽʣʦʛʦ ʢʚʘʨʮʫ ʬʽʢʩʫʶʪʴ ʩʤʫʛʠ ʟ 

ʤʘʢʩʠʤʫʤʘʤʠ ʧʦʛʣʠʥʘʥʥʷ 2 150 ʽ 2 360 ʩʤ
-1
, ʧʦʚôʷʟʘʥʽ ʟ ʚʣʘʩʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ 

ʛʨʘʪʢʠ ʢʚʘʨʮʫ, ʘ ʪʘʢʦʞ ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ʟ ʤʘʢʩʠʤʫʤʘʤʠ 2 880 ʪʘ 3 020, 3 050 ʩʤ
-

1
, ʧʦʚôʷʟʘʥʽ ʟ ʢʦʣʠʚʘʥʥʷʤʠ ʉ-ʅ ʟʚôʷʟʢʽʚ, ʟʫʤʦʚʣʝʥʠʭ ʥʘʷʚʥʽʩʪʶ ʫ ʢʚʘʨʮʽ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ. ɼʠʬʫʟʥʘ ʩʤʫʛʘ ʚ ʽʥʪʝʨʚʘʣʽ 3 200 ʪʘ 3 700 ʩʤ
-1
, ʧʦʷʩʥʶʶʪʴ ʥʘʷʚʥʽʩʪʶ 
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ʨʽʟʥʠʭ ʬʦʨʤ ʚʦʜʠ ʫ ʩʪʨʫʢʪʫʨʽ ʤʽʥʝʨʘʣʫ. ʆʩʢʽʣʴʢʠ ʢʚʘʨʮ ʻ ʜʫʞʝ ʩʪʽʡʢʠʡ ʧʨʘʢʪʠʯʥʦ 

ʟʘ ʙʫʜʴ ʷʢʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʚʽʥ ʟʙʝʨʽʛʘʻ ʩʣʽʜʠ ʤʠʥʫʣʠʭ ʧʨʦʮʝʩʽʚ ʡʦʛʦ 

ʫʪʚʦʨʝʥʥʷ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʣʶʾʜʥʠʭ ʚʢʣʶʯʝʥʴ ʫ ʥʴʦʤʫ. ʋ 

ʩʽʨʦʤʫ ʢʚʘʨʮʽ ʬʽʢʩʫʶʪʴ, ʦʢʨʽʤ ʦʧʠʩʘʥʠʭ, ʩʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ʟ ʤʘʢʩʠʤʫʤʘʤʠ  ʟʘ 

2 360 ʪʘ 2 390 ʩʤ
-1
, ʧʦʚôʷʟʘʥʽ ʟ ʢʦʣʠʚʘʥʥʷʤ ʤʦʣʝʢʫʣ ʉʆ2, ʧʨʦ ʱʦ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ 

ʚ ʰʦʩʪʦʤʫ ʨʦʟʜʽʣʽ ʨʦʙʦʪʠ. 

 

4.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʫʜʦʧʨʦʷʚʽʚ ʏʈʈ 

 

ʈʫʜʦʧʨʦʷʚ ɼʦʙʨʠʥ. 

ʈʫʜʦʧʨʦʷʚ ɼʦʙʨʠʥ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʙʘʩʝʡʥʽ ʨ. ɼʦʙʨʠʥ, ʱʦ ʻ ʣʽʚʠʤ ʜʦʧʣʠʚʦʤ ʨ. 

ʏʦʨʥʠʡ ʏʝʨʝʤʦʰ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʨʘʡʦʥʫ. ɺʽʥ ʙʝʨʝ ʩʚʽʡ 

ʧʦʯʘʪʦʢ ʽʟ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʜʨʽʙʥʠʭ ʚʠʪʦʢʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ 

ʩʭʠʣʽ ʛʦʨʠ ʏʠʚʯʠʥ. ɿʘʛʘʣʴʥʘ ʧʨʦʪʷʞʥʽʩʪʴ ʨʽʯʢʠ 8 ʢʤ. ʈʽʯʢʘ ʧʨʠʡʤʘʻ ʚ ʩʝʙʝ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʠʭ ʛʽʨʩʴʢʠʭ ʨʫʯʘʾʚ. 

ɺʽʜʩʣʦʥʝʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚ ʙʘʩʝʡʥʽ ʨ. ɼʦʙʨʠʥ ʜʦʩʠʪʴ ʧʦʛʘʥʝ. ɿʚʠʯʘʡʥʠʭ 

ʚʽʜʩʣʦʥʝʥʴ ʜʦʯʝʪʚʝʨʪʠʥʥʠʭ ʧʦʨʽʜ ʜʫʞʝ ʤʘʣʦ. ʇʝʨʝʚʘʞʥʦ ʧʦʰʠʨʝʥʽ ʚ ʙʘʩʝʡʥʽ 

ʚʽʜʢʣʘʜʠ ʬʣʽʰʫ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʛʣʠʥʠʩʪʠʭ ʩʣʘʥʮʽʚ ʽ ʧʽʩʢʦʚʠʢʽʚ ʟʽʤôʷʪʠʭ ʚ 

ʩʢʣʘʜʢʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ. ʅʘʡʜʘʚʥʽʰʠʤʠ ʩʝʨʝʜ ʚʽʜʢʣʘʜʽʚ ʬʣʽʰʫ ʻ 

ʯʦʨʥʽ ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ ʽ ʪʝʤʥʽ ʧʽʩʢʦʚʠʢʠ [79]. ʂʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ ʧʘʣʝʦʟʦʶ 

ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʽʡ ʧʣʦʱʽ ʚ ʚʠʪʦʢʘʭ ʨ. ɼʦʙʨʠʥʫ ʽ ʥʘ ʚʝʨʰʠʥʽ ʛʦʨʠ 

ʏʦʣʘʢʽʥ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʣʶʜʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʽ ʢʚʘʨʮʠʪʘʤʠ. ɺʝʨʰʠʥʘ ʛʦʨʠ 

ʏʠʚʯʠʥ ʩʢʣʘʜʝʥʘ ʝʬʫʟʠʚʥʠʤʠ ʧʦʨʦʜʘʤʠ ï ʜʽʘʙʘʟʘʤʠ ʽ ʩʧʽʣʽʪʘʤʠ. ʅʘ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʦʤʫ ʩʭʠʣʽ ʛʦʨʠ ʏʠʚʯʠʥ ʥʝʚʝʣʠʢʠʤʠ ʧʷʪʥʘʤʠ ʨʦʟʚʠʥʫʪʽ ʶʨʩʴʢʽ ʚʘʧʥʷʢʠ, 

ʢʦʪʨʽ ʧʦʢʨʠʚʘʶʪʴʩʷ ʩʧʽʣʽʪʘʤʠ.  

ʅʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʽ ʤʽʥʝʨʘʣʠ ʚ ʨʫʜʦʧʨʦʷʚʽ ɼʦʙʨʠʥ ʮʝ ʧʽʨʠʪ, ʭʘʣʴʢʦʧʽʨʠʪ, 

ʛʘʣʝʥʽʪ ʪʘ ʽʥ. (ʪʘʙʣ. 4.1). 
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ʊʘʙʣʠʮʷ 4.1 

ʄʽʥʝʨʘʣʠ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ: 

ʈʫʜʥʽ ʤʽʥʝʨʘʣʠ 

 

ʅʝʨʫʜʥʽ ʤʽʥʝʨʘʣʠ 

ʇʽʨʠʪ ʂʚʘʨʮ 

ʍʘʣʴʢʦʧʽʨʠʪ ʍʣʦʨʠʪ 

ɻʘʣʝʥʽʪ ʉʣʶʜʘ 

ʉʬʘʣʝʨʠʪ ʇʦʣʴʦʚʠʡ ʰʧʘʪ 

ʇʽʨʦʪʠʥ ʂʘʣʴʮʠʪ 

 ɸʣʫʥʽʪ 

 

  

  

ʈʠʩ.4.1. ʌʦʪʦʛʨʘʬʽ ʾʚʟʽʨʮʽʚʾ ʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ. 

 

ʈʫʜʦʧʨʦʷʚ ɸʣʴʙʠʥ. 

ʈʫʜʦʧʨʦʷʚ ɸʣʴʙʠʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʙʘʩʝʡʥʽ ʨ. ɸʣʴʙʠʥ, ʻ ʣʽʚʠʤ ʜʦʧʣʠʚʦʤ  

ʨ. ʏʦʨʥʠʡ ʏʝʨʝʤʦʰ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʨʘʡʦʥʫ 

ʜʦʩʣʽʜʞʝʥʴ. ɹʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʥʘ ʩʭʠʣʽ ʛʦʨʠ ʉʫʣʠʛʫʣ ʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʩʭʠʣʽ 

ʛʦʨʠ ʏʠʚʯʠʥ. ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʨʽʯʢʠ 9 ʢʤ. ʇʨʦʪʽʢʘʻ ʚ ʤʝʨʝʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʟ 

ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ. ʇʦʟʜʦʚʞʥʽʡ ʧʨʦʬʽʣʴ ʜʦʣʠʥʠ ʨ. ɸʣʴʙʠʥ ʢʨʫʪʠʡ ï ʚʽʜ ʚʠʪʦʢʽʚ ʜʦ 

ʨʫʩʣʘ ʧʦʥʠʞʝʥʥʷ ʥʘ 200 ʤʝʪʨʽʚ, ʪʝʯʽʷ ʜʫʞʝ ʰʚʠʜʢʘ. ɺʥʠʟ ʧʦ ʪʝʯʽʾ ʜʦʣʠʥʘ 

ʧʦʩʪʫʧʦʚʦ ʨʦʟʰʠʨʶʻʪʴʩʷ. ʉʭʠʣʠ ʜʦʣʠʥʠ ʚʠʧʫʢʣʽ, ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʨʫʪʽ, ʨʽʜʰʝ 
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ʦʙʨʠʚʠʩʪʽ, ʤʽʩʮʷʤʠ ʧʦʢʨʠʪʽ ʥʝʚʝʣʠʢʠʤʠ ʦʩʠʧʘʤʠ ʟʨʫʡʥʦʚʘʥʠʭ ʢʦʨʽʥʥʠʭ ʧʦʨʽʜ. 

ɺʽʜʩʣʦʥʝʥʥʷ ʧʦʨʽʜ ʜʫʞʝ ʧʦʛʘʥʝ. ɿʚʠʯʘʡʥʽ ʚʠʭʦʜʠ ʜʦʯʝʪʚʝʨʪʠʥʥʠʭ ʧʦʨʽʜ 

ʧʨʠʫʨʦʯʝʥʽ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʦ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʩʭʠʣʽʚ. 

ʅʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʽ ʚ ʙʘʩʝʡʥʽ ʨ. ɸʣʴʙʠʥ ʚʽʜʢʣʘʜʠ ʢʨʝʡʜʷʥʦʛʦ ʬʣʽʰʫ, 

ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʧʽʩʢʦʚʠʢʘʤʠ ʽ ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ. ʅʘ ʚʝʨʰʠʥʽ ʛʦʨʠ ʉʫʣʠʛʫʣ 

ʥʝʚʝʣʠʢʠʤʠ ʬʦʨʤʫʚʘʥʥʷʤʠ ʚʠʭʦʜʷʪʴ ʢʨʫʧʥʦʛʘʣʝʯʥʠʢʦʚʽ ʢʦʥʛʣʦʤʝʨʘʪʠ. 

ʇʘʣʝʦʟʦʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʣʶʜʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ, ʢʚʘʨʮʠʪʘʤʠ ʪʘ 

ʚʘʧʥʷʢʘʤʠ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʫ ʚʠʪʦʢʘʭ ʨ. ɸʣʴʙʠʥ ʽ ʥʝ ʤʘʶʪʴ ʚʝʣʠʢʦʛʦ ʧʦʰʠʨʝʥʥʷ. 

ʅʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʤʘʶʪʴ ʶʨʩʴʢʽ ʚʘʧʥʷʢʠ, ʥʝʚʝʣʠʢʽ ʪʽʣʘ ʷʢʠʭ ʚʽʜʤʽʯʘʶʪʴʩʷ ʥʘ 

ʩʭʽʜʥʦʤʫ ʩʭʠʣʽ ʛʦʨʽ ʏʠʚʯʠʥ ʽ ʥʘ ʛʦʨʽ ʉʫʣʠʛʫʣ. ɺʘʧʥʷʢʠ ʧʨʦʨʚʘʥʽ ʝʬʫʟʠʚʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ï ʩʧʽʣʽʪʘʤʠ, ʢʦʪʨʽ ʜʦʙʨʝ ʧʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʥʘ ʛ. ʏʠʚʯʠʥ ʪʘ ʉʫʣʠʛʫʣ [71]. 

ʅʘ ʨʫʜʦʧʨʦʷʚʽ ɸʣʴʙʠʥ ʚʠʷʚʣʝʥʦ ʧʽʨʠʪ, ʭʘʣʴʢʦʧʽʨʠʪ, ʛʘʣʝʥʽʪ ʪʘ ʽʥ. (ʪʘʙʣ.4.2). 

 

ʊʘʙʣʠʮʷ 4.2. 

ʄʽʥʝʨʘʣʠ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʨʫʜʦʧʨʦʷʚʫ ɸʣʴʙʠʥ: 

ʈʫʜʥʽ ʤʽʥʝʨʘʣʠ ʅʝʨʫʜʥʽ ʤʽʥʝʨʘʣʠ 

ʇʽʨʠʪ ʂʚʘʨʮ 

ʍʘʣʴʢʦʧʽʨʠʪ ʉʣʶʜʘ 

ɻʘʣʝʥʽʪ ʍʣʦʨʠʪ 

ʉʬʘʣʝʨʠʪ ʂʘʣʴʮʠʪ 

ɸʨʩʝʥʦʧʽʨʠʪ ʇʦʣʴʦʚʠʡ ʰʧʘʪ 

 ʄʦʥʪʤʦʨʠʣʦʥʽʪ 

 ʎʝʦʣʽʪ 

 ɻʽʧʩ 
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ʈʠʩ.4.2. ʌʦʪʦʛʨʘʬʽʾ ʚʟʽʨʮʽʚ ʟ ʨʫʜʦʧʨʦʷʚʫ ɸʣʴʙʠʥ. 

 

ʈʫʜʦʧʨʦʷʚ ʃʦʩʪʫʥ. 

ʈʫʜʦʧʨʦʷʚ ʃʦʩʪʫʥ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ʃʦʩʪʫʥ, ʱʦ ʪʝʞ ʻ ʣʽʚʠʤ 

ʜʦʧʣʠʚʦʤ ʨ. ʏʦʨʥʠʡ ʏʝʨʝʤʦʰ. ɺʦʥʘ ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʽʟ ʚʠʪʦʢʽʚ, ʱʦ ʩʪʽʢʘʶʪʴ ʽʟ 

ʏʠʚʯʠʥʩʴʢʠʭ ʛʽʨ. ɿʘʛʘʣʴʥʘ ʧʨʦʪʷʞʥʽʩʪʴ ʨʽʯʢʠ ʙʣʠʟʴʢʦ 7 ʢʤ. 

ɺʽʜʩʣʦʥʝʥʥʽʩʪʴ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚ ʙʘʩʝʡʥʽ ʨ. ʃʦʩʪʫʥ ʩʝʨʝʜʥʷ. ɺʠʭʦʜʠ 

ʜʦʯʝʪʚʝʨʪʠʥʥʠʭ ʧʦʨʽʜ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʩʭʠʣʽʚ ʜʦʣʠʥ, ʨʽʜʰʝ 

ʚʽʜʤʽʯʘʶʪʴʩʷ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʭʠʣʽʚ ʽ ʚʦʜʦʨʦʟʜʽʣʘʭ. 

ɹʽʣʴʰʠʤ ʧʦʰʠʨʝʥʥʷʤ ʚ ʙʘʩʝʡʥʽ ʨ. ʃʦʩʪʫʥ ʢʦʨʠʩʪʫʶʪʴʩʷ ʤʝʪʘʤʦʨʬʽʯʥʽ 

ʧʦʨʦʜʠ ʧʘʣʝʦʟʦʶ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʣʘʥʮʽʚ, ʢʚʘʨʮʠʪʽʚ ʽ ʯʘʩʪʢʦʚʦ 

ʛʥʝʡʩʽʚ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴ ʟʘʭʽʜʥʠʡ ʩʭʠʣ ʤʽʞ ʨʽʯʢʘʤʠ ʃʦʩʪʫʥ ʽ ɹʘʣʘʩʠʥʫʚ ʽ ʚʩʶ 

ʟʘʭʽʜʥʫ ʯʘʩʪʠʥʫ ʙʘʩʝʡʥʫ. ɺ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʧʘʣʝʦʟʦʡʩʴʢʽ ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ 

ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʧʦʨʦʜʘʤʠ ʢʨʝʡʜʷʥʦʛʦ ʬʣʽʰʫ, ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʽ ʧʽʩʢʦʚʠʢʘʤʠ, 

ʱʦ ʩʢʣʘʜʘʶʪʴ ʚʝʩʴ ʙʘʩʝʡʥ. 

ʈʫʜʦʧʨʦʷʚ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʭʣʦʨʠʪ-ʢʚʘʨʮʦʚʠʭ ʽ ʩʝʨʠʮʠʪ-ʭʣʦʨʠʪ-ʢʚʘʨʮʦʚʠʭ 

ʩʣʘʥʮʽʚ ʥʠʞʥʴʦʾ ʩʚʽʪʠ ʜʽʣʦʚʝʮʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʜʝ ʬʦʨʤʫʻ ʙʨʝʢʯʽʡʦʚʘʥʽ ʧʦʨʦʜʠ ʪʘ 

ʙʘʨʠʪʦʚʽ, ʙʘʨʠʪ-ʢʚʘʨʮʦʚʽ ʽ ʢʚʘʨʮ-ʙʘʨʠʪ-ʢʘʨʙʦʥʘʪʥʽ ʞʠʣʴʥʽ ʫʪʚʦʨʝʥʥʷ. ʉʚʠʥʮʝʚʦ-

ʮʠʥʢʦʚʽ ʤʽʥʝʨʘʣʠ ʪʫʪ ʧʘʨʘʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʮʝʩʘʤʠ ʙʘʨʠʪʠʟʘʮʽʾ, ʪʦʤʫ ʾʭ 

ʟʘʯʠʩʣʝʥʦ ʜʦ ʙʘʨʠʪ-ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ ʨʫʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɻʦʣʦʚʥʽ ʨʫʜʥʽ ʤʽʥʝʨʘʣʠ ï 

ʮʝ ʛʘʣʝʥʽʪ, ʧʽʨʠʪ, ʩʬʘʣʝʨʠʪ, ʭʘʣʴʢʦʧʽʨʠʪ, ʪʘ ʽʥ, (ʪʘʙʣ.4.3), ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʪʘʢʽ 

ʤʽʥʝʨʘʣʴʥʽ ʘʩʦʮʽʘʮʽʾ: (ʚʽʜ ʨʘʥʥʽʭ ʜʦ ʧʽʟʥʽʭ): ʭʣʦʨʠʪ-ʢʚʘʨʮʦʚʫ, ʩʝʨʠʮʠʪ-ʢʚʘʨʮʦʚʫ, 

ʩʝʨʠʮʠʪ-ʭʣʦʨʠʪ-ʢʚʘʨʮʦʚʫ, ʧʽʨʠʪ-ʢʚʘʨʮʦʚʫ, ʧʽʨʠʪ-ʛʘʣʝʥʽʪ-ʩʬʘʣʝʨʠʪʦʚʫ, ʧʽʨʦʪʠʥ-
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ʭʘʣʴʢʦʧʽʨʠʪ-ʢʚʘʨʮʦʚʫ, ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪ-ʙʘʨʠʪʦʚʫ. ʈʫʜʥʽ ʤʽʥʝʨʘʣʠ ʫʪʚʦʨʶʶʪʴ 

ʜʨʽʙʥʽ ʚʢʨʘʧʣʝʥʥʷ (ʜʦ 0,5 ʤʤ), ʛʥʽʟʜʘ ʪʘ ʪʦʥʢʽ ʧʨʦʞʠʣʢʠ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ ( ʚʽʜ 0,1 

ʜʦ 2,5ï3,5 ʤʤ). ʋ ʧʨʠʨʦʜʥʽʭ ʚʽʜʚʘʣʘʭ ʨʫʜʦʧʨʦʷʚʫ ʟʥʘʡʜʝʥʦ ʫʣʘʤʢʠ ʨʫʜʥʠʭ ʪʽʣ, ʫ 

ʷʢʠʭ ʦʢʨʝʤʽ ʚʠʜʽʣʝʥʥʷ ʛʘʣʝʥʽʪʫ ʩʷʛʘʶʪʴ ʜʦ 5 ʩʤ, ʭʘʣʴʢʦʧʽʨʠʪʫ ʜʦ 3ï4 ʩʤ, ʧʽʨʠʪʫ ʜʦ 

2ï3 ʩʤ. [65]. ɼʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʧʽʨʠʪ, ʱʦ ʧʦʰʠʨʝʥʠʡ ʥʝ ʪʽʣʴʢʠ ʫ ʨʫʜʥʠʭ ʪʽʣʘʭ, 

ʘ ʡ ʫ ʚʤʽʩʥʠʭ ʧʦʨʦʜʘʭ. ɿʦʢʨʝʤʘ, ʫ ʚʤʽʩʥʠʭ ʧʦʨʦʜʘʭ ʮʝʡ ʤʽʥʝʨʘʣ ʫʪʚʦʨʶʻ 

ʚʢʨʘʧʣʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʢʨʠʩʪʘʣʽʯʥʠʭ ʽʥʜʠʚʽʜʽʚ (ʨʦʟʤʽʨʦʤ ʜʦ 7 ʤʤ) ʪʘ 

ʚʠʜʽʣʝʥʴ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ (ʨʦʟʤʽʨʦʤ ʜʦ 10ï15 ʤʤ). ʋ ʢʚʘʨʮʦʚʠʭ ʞʠʣʘʭ ʧʽʨʠʪ 

ʪʷʞʽʻ ʜʦ ʾʭʥʽʭ ʟʘʣʴʙʘʥʜʽʚ, ʦʜʥʘʢ ʪʨʘʧʣʷʻʪʴʩʷ ʪʘʢʦʞ ʫ ʚʠʛʣʷʜʽ ʚʢʨʘʧʣʝʥʴ, ʪʦʥʢʠʭ 

ʧʨʦʞʠʣʢʽʚ ʪʘ ʥʝʧʨʘʚʠʣʴʥʠʭ ʟʘ ʬʦʨʤʦʶ ʚʠʜʽʣʝʥʴ [65]. 

 

ʊʘʙʣʠʮʷ 4.3 

ʄʽʥʝʨʘʣʠ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʨʫʜʦʧʨʦʷʚʫ ʃʦʩʪʫʥ: 

ʈʫʜʥʽ ʤʽʥʝʨʘʣʠ ʅʝʨʫʜʥʽ ʤʽʥʝʨʘʣʠ 

ʇʽʨʠʪ ʂʚʘʨʮ 

ɻʘʣʝʥʽʪ ʍʣʦʨʠʪ 

ʉʬʘʣʝʨʠʪ ʉʝʨʠʮʠʪ 

ʍʘʣʴʢʦʧʽʨʠʪ ʂʘʨʙʦʥʘʪʠ 

ʇʽʨʦʪʠʥ ʇʦʣʴʦʚʽ ʰʧʘʪʠ 

ɸʨʩʝʥʦʧʽʨʠʪ ɹʘʨʠʪ 
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ʈʠʩ.4.3. ʌʦʪʦʛʨʘʬʽʾ ʚʟʽʨʮʽʚ ʟ ʨʫʜʦʧʨʦʷʚʫ ʃʦʩʪʫʥ. 

 

ʈʫʜʦʧʨʦʷʚ ʄʦʢʨʠʥ 

ʈʫʜʦʧʨʦʷʚ ʄʦʢʨʠʥ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʙʘʩʝʡʥʽ ʨ. ʄʦʢʨʠʥ, ʱʦ ʻ ʣʽʚʠʤ ʜʦʧʣʠʚʦʤ ʨ. 

ʏʦʨʥʠʡ ʏʝʨʝʤʦʰ, ʱʦ ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʥʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʩʭʠʣʽ ʏʠʚʯʠʥʩʴʢʠʭ 

ʛʽʨ. ʇʨʦʪʽʢʘʻ ʟ ʧʽʚʜʝʥʥʦʛʦ-ʟʘʭʦʜʫ ʥʘ ʧʽʚʥʽʯʥʠʡ-ʩʭʽʜ ʜʦʚʞʠʥʦʶ 5 ʢʤ, ʟ ʢʨʫʪʠʤʠ 

ʩʭʠʣʘʤʠ. ɺ ʨʽʯʢʫ ʚʧʘʜʘʻ ʙʘʛʘʪʦ ʜʨʽʙʥʠʭ ʧʦʪʽʯʢʽʚ. ɺʽʜʩʣʦʥʝʥʥʽʩʪʴ ʧʦʛʘʥʘ, ʚʠʭʦʜʠ 

ʜʦʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʥʠʞʥʽʭ ʯʘʩʪʠʥ ʩʭʠʣʽʚ. 

ɺ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ʧʝʨʝʚʘʞʥʦ ʨʦʟʚʠʥʝʥʽ ʧʦʨʦʜʠ ʬʣʽʰʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʽ ʧʽʩʢʦʚʠʢʘʤʠ, ʱʦ ʟʽʤôʷʪʽ ʚ ʩʢʣʘʜʢʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ 

ʧʨʦʩʪʷʛʘʥʥʷ. ɼʨʫʛʦʨʷʜʥʝ ʧʦʰʠʨʝʥʥʷ ʪʫʪ ʤʘʻ ʤʝʪʘʤʦʨʬʽʯʥʠʡ ʢʦʤʧʣʝʢʩ ʧʦʨʽʜ 

ʧʘʣʝʦʟʦʶ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʩʣʘʥʮʷʤʠ ʽ ʢʚʘʨʮʠʪʘʤʠ. ʉʝʨʝʜ ʨʫʜʥʠʭ 

ʤʽʥʝʨʘʣʽʚ ʚʽʜʦʤʽ ʧʽʨʠʪ, ʭʘʣʴʢʦʧʽʨʠʪ, ʛʘʣʝʥʽʪ, ʘʣʝ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʧʽʨʠʪ, ʫ 

ʨʫʜʥʠʭ ʪʽʣʘʭ ʽ ʫ ʚʤʽʩʥʠʭ ʧʦʨʦʜʘʭ, ʪʘ ʤʘʻ ʨʽʟʥʽ ʬʦʨʤʠ ʚʠʜʽʣʝʥʥʷ. ʅʘʡʙʽʣʴʰʝ 

ʧʦʰʠʨʝʥʽ ʨʫʜʥʽ ʤʽʥʝʨʘʣʠ ʚ ʨʫʜʦʧʨʦʷʚʽ ʄʦʢʨʠʥ ï ʧʽʨʠʪ, ʭʘʣʴʢʦʧʽʨʠʪ, ʛʘʣʝʥʽʪ (ʪʘʙʣ. 

4.4). 

ʊʘʙʣʠʮʷ 4.4 

ʄʽʥʝʨʘʣʠ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʨʫʜʦʧʨʦʷʚʫ ʄʦʢʨʠʥ: 

ʈʫʜʥʽ ʤʽʥʝʨʘʣʠ ʅʝʨʫʜʥʽ ʤʽʥʝʨʘʣʠ 

ʇʽʨʠʪ ʂʚʘʨʮ 

ʍʘʣʴʢʦʧʽʨʠʪ (ʤʘʣʦ) ʂʘʣʴʮʠʪ 

ɻʘʣʝʥʽʪ (ʤʘʣʦ) ʍʣʦʨʠʪ 

 ʉʣʶʜʘ 

 ʇʦʣʴʦʚʽ ʰʧʘʪʠ 
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ʈʠʩ.4.4. ʌʦʪʦʛʨʘʬʽʾ ʚʟʽʨʮʽʚ ʟ ʨʫʜʦʧʨʦʷʚʫ ʄʦʢʨʠʥ. 

 

ʈʫʜʦʧʨʦʷʚ ʇʦʧʘʜʠʥʝʮʴ 

ʈʫʜʦʧʨʦʷʚ ʇʦʧʘʜʠʥʝʮʴ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʙʘʩʝʡʥʽ ʨ. ʇʦʧʘʜʠʥʝʮʴ, ʱʦ ʻ ʣʽʚʠʤ 

ʜʦʧʣʠʚʦʤ ʨ. ʏʦʨʥʠʡ ʏʝʨʝʤʦʰ, ʱʦ ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʥʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʩʭʠʣʽ 

ʛʦʨʠ ʏʠʚʯʠʥ. ʇʨʦʪʽʢʘʻ ʨ. ʇʦʧʘʜʠʥʝʮʴ ʟ ʧʽʚʜʝʥʥʦʛʦ-ʟʘʭʦʜʫ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ, 

ʜʦʚʞʠʥʘ ʨʽʯʢʠ ʙʣʠʟʴʢʦ 8 ʢʤ. ʄʘʻ ʢʨʫʪʽ ʩʭʠʣʠ. ɺ ʨʽʯʢʫ ʚʧʘʜʘʻ ʙʘʛʘʪʦ ʜʨʽʙʥʠʭ 

ʧʦʪʽʯʢʽʚ. ɺʽʜʩʣʦʥʝʥʥʽʩʪʴ ʢʦʨʽʥʥʠʭ ʧʦʨʽʜ ʩʝʨʝʜʥʷ, ʚʠʭʦʜʠ ʜʦʯʝʪʚʝʨʪʠʥʥʠʭ ʧʦʨʽʜ 

ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʩʭʠʣʽʚ. 

ɺ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ʧʝʨʝʚʘʞʥʦ ʨʦʟʚʠʥʝʥʽ ʧʦʨʦʜʠ ʬʣʽʰʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʥʽ 

ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʷʤʠ ʽ ʧʽʩʢʦʚʠʢʘʤʠ, ʟʽʤôʷʪʠʤʠ ʚ ʩʢʣʘʜʢʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ 

ʧʨʦʩʪʷʛʘʥʥʷ. ɼʨʫʛʦʨʷʜʥʝ ʨʦʟʢʨʠʪʪʷ ʤʘʻ ʤʝʪʘʤʦʨʬʽʯʥʠʡ ʢʦʤʧʣʝʢʩ ʧʦʨʽʜ ʧʘʣʝʦʟʦʶ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʣʘʥʮʽʚ ʽ ʢʚʘʨʮʠʪʽʚ. ʎʽ ʧʦʨʦʜʠ ʩʢʣʘʜʘʶʪʴ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʫ ʯʘʩʪʠʥʫ ʜʘʥʦʛʦ ʙʘʩʝʡʥʫ (ʘ ʪʘʢʦʞ ʨ. ʃʦʩʪʫʥ ʪʘ ʫʨʦʯʠʱʘ ʄʦʢʨʠʥ ʽ 

ʥʝʚʝʣʠʢʠʤʠ ʪʽʣʘʤʠ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʛʦʨʠ ɸʣʴʙʠʥ).  

ʈʫʜʥʽ ʤʽʥʝʨʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʨʠʪʦʤ, ʛʘʣʝʥʽʪʦʤ ʪʘ ʽʥ. (ʪʘʙʣ. 4.5).  
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ʊʘʙʣʠʮʷ 4.5 

 

ʄʽʥʝʨʘʣʠ ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ ʨʫʜʦʧʨʦʷʚʫ ʇʦʧʘʜʠʥʝʮʴ: 

ʈʫʜʥʽ ʤʽʥʝʨʘʣʠ 

 

ʅʝʨʫʜʥʽ ʤʽʥʝʨʘʣʠ 

ʇʽʨʠʪ ʂʚʘʨʮ 

ʍʘʣʴʢʦʧʽʨʠʪ ʂʘʣʴʮʠʪ 

ɻʘʣʝʥʽʪ ʍʣʦʨʠʪ 

 ʉʣʶʜʘ 

 

 

 

 
 

 

 
 

 

 

ʈʠʩ.4.5. ʌʦʪʦʛʨʘʬʽʾ ʟ ʨʫʜʦʧʨʷʚʫ ʇʦʧʘʜʠʥʝʮʴ. 
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ʊʘʙʣʠʮʷ 4.6 

 

ʇʦʰʠʨʝʥʥʷ ʨʫʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʚ ʨʫʜʦʧʨʦʷʚʘʭ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. 

(ʄʘʨʫʩʷʢ ɺ.ʇ, 2016.) 

 

ʈʫʜʥʽ 

ʤʽʥʝʨʘʣʠ 

ʈʫʜʦʧʨʦʷʚʠ 

ɼʦʙʨʠʥ ɸʣʴʙʠʥ ʃʦʩʪʫʥ ʄʦʢʨʠʥ ʇʦʧʘʜʠʥʝʮʴ  

ʇʽʨʠʪ + + + + + 

ʍʘʣʴʢʦʧʽʨʠʪ + + + + + 

ɻʘʣʝʥʽʪ + + + + + 

ʉʬʘʣʝʨʠʪ + + + ï ï 

ɸʨʩʝʥʦʧʽʨʠʪ ï + + + ï 

ʇʽʨʦʪʠʥ + + + - ï 
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ɺʠʩʥʦʚʦʢ  

1. ɺʽʜʥʦʩʥʦ ʛʝʥʝʟʠʩʫ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʽʤʝʪʘʣʝʚʦʾ ʬʦʨʤʘʮʽʾ ʫ ʏʠʚʯʠʥʩʴʢʦʤʫ 

ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʮʝ ʩʫʣʴʬʽʜʥʽ ʧʦʢʣʘʜʠ, ʱʦ ʟʘʟʥʘʣʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʽ 

ʩʫʣʴʬʽʜʥʽ ʨʫʜʠ, ʷʢʽ ʛʝʥʝʪʠʯʥʦ ʧʦʚʷʟʘʥʽ ʟ ʨʝʛʽʦʥʘʣʴʥʠʤ ʤʝʪʘʤʦʨʬʽʟʤʦʤ. 

2. ʇʝʨʰʦʜʞʝʨʝʣʘʤʠ ʨʫʜʥʦʾ ʨʝʯʦʚʠʥʠ ʙʫʣʠ ʧʦʨʽʚʥʷʥʦ ʛʣʠʙʠʥʥʽ ʤʽʥʝʨʘʣʴʥʽ 

ʨʦʟʯʠʥʠ. 

3. ʈʫʜʠ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʽʤʝʪʘʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʬʦʨʤʫʚʘʣʠʩʷ ʧʽʩʣʷ ʦʩʥʦʚʥʦʛʦ 

ʝʪʘʧʫ ʤʝʪʘʤʦʨʬʽʟʤʫ ʚ ʥʠʞʥʴʦʤʫ ʧʘʣʝʦʟʦʾ. 

4. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʨʫʜʥʽ ʽ ʥʝʨʫʜʥʽ ʤʽʥʝʨʘʣʠ ʚ ʪʦʯʢʘʭ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʪʘ 

ʨʫʜʦʧʨʦʷʚʘʭ ʚ ʏʈʈ. ɺ ʨʫʜʦʧʨʦʷʚʘʭ ɼʦʙʨʠʥ, ɸʣʴʙʠʥ, ʃʦʩʪʫʥ, ʄʦʢʨʠʥ, 

ʇʦʧʘʜʠʥʝʮʴ ʚ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʪʘʢʽ ʨʫʜʥʽ ʤʽʥʝʨʘʣʠ ʷʢ 

ʧʽʨʠʪ, ʭʘʣʴʢʦʧʽʨʠʪ, ʛʘʣʝʥʽʪ, ʱʦ ʧʨʠʩʫʪʥʽ ʚ ʫʩʽʭ ʨʫʜʦʧʨʷʚʘʭ. ʉʬʘʣʝʨʠʪ ʚʽʜʩʫʪʥʽʡ ʚ 

ʨʫʜʦʧʨʦʷʚʘʭ ʄʦʢʨʠʥ ʽ ʇʦʧʘʜʠʥʝʮʴ. ɺ ʨʫʜʦʧʨʦʷʚʽ ɸʣʴʙʠʥ ʦʢʨʽʤ ʧʽʨʠʪʫ, 

ʭʘʣʴʢʦʧʽʨʠʪʫ, ʛʘʣʝʥʽʪʫ ʧʨʠʩʫʪʥʽʡ ʱʝ ʽ ʘʨʩʝʥʦʧʽʨʠʪ. ɸ ʚ ʨʫʜʦʧʨʦʷʚʽ ʃʦʩʪʫʥ 

ʧʨʠʩʫʪʥʽʡ ʱʝ ʽ ʧʽʨʦʪʠʥ. ʉʝʨʝʜ ʥʝʨʫʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʢʚʘʨʮ, ʢʘʣʴʮʠʪ, 

ʭʣʦʨʠʪ, ʩʣʶʜʘ, ʧʦʣʴʦʚʽ ʰʧʘʪʠ ʪʘ ʽʥ. 

5. ɼʝʪʘʣʴʥʦ ʚʠʚʯʝʥʽ ʞʠʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʪʘ ʢʨʠʩʪʘʣʠ ʢʚʘʨʮʫ ʽʟ ʧʨʦʷʚʽʚ 

ʛʽʜʨʦʪʝʨʤʘʣʽʪʽʚ. 

6. ʇʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʨʦʟʰʫʢʦʚʠʭ ʨʦʙʽʪ ʥʘ ʢʦʨʽʥʥʠʡ ʪʠʧ 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʩʝʨʝʜʥʽʭ ʛʣʠʙʠʥ ʚ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ. 
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ʈʆɿɼɯʃ 5 

 

ʄɯʅɽʈɸʃʆɻʆ-ʌɯɿʀʏʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ʉʋʃʔʌɯɼʅʀʍ ʄɯʅɽʈɸʃɯɺ-

ʅɸʇɯɺʇʈʆɺɯɼʅʀʂɯɺ 

 

ʅʘ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʟʽʨʮʽʚ ʚʠʚʯʝʥʦ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʥʝʨʘʣʽʚ-

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʽʟ ʨʫʜʦʧʨʦʷʚʽʚ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. 

ʇʽʨʠʪ (FeS2) ï ʧʦʰʠʨʝʥʠʡ ʨʫʜʥʠʡ ʤʽʥʝʨʘʣ, ʢʦʣʯʝʜʘʥʥʠʭ, ʟʦʣʦʪʦʨʫʜʥʠʭ ʽ 

ʽʥʰʠʭ ʩʫʣʴʬʽʜʥʠʭ ʨʫʜʦʧʨʦʷʚʽʚ, ʜʝ ʚʽʥ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʤʽʥʝʨʘʣʴʥʠʭ ʘʩʦʮʽʘʮʽʷʭ ʚʩʽʭ 

ʩʪʘʜʽʡ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ. ɹʣʠʟʴʢʦ 90% ʩʫʣʴʬʽʜʥʦʾ ʩʽʨʢʠ ʚ ʟʝʤʥʽʡ ʢʦʨʽ ʟʘʢʣʘʜʝʥʦ 

ʚ ʧʽʨʠʪʽ. ɺ ʜʘʥʠʡ ʯʘʩ ʚʞʝ ʥʘʢʦʧʠʯʝʥʠʡ ʚʝʣʠʢʠʡ ʤʘʪʝʨʽʘʣ ʱʦʜʦ ʪʠʧʦʤʦʨʬʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʽʨʠʪʫ. ɰʭ ʜʦʩʣʽʜʞʝʥʥʶ ʧʨʠʩʚʷʯʝʥʦ ʮʽʣʠʡ ʨʷʜ ʩʪʘʪʝʡ ʪʘ ʤʦʥʦʛʨʘʬʽʡ 

[23; 24; 31; 89; 90; 96; 103; 105; 112; 27; 48; 117; 54; 58; 60; 61; 62; 63; 64; 65]. ʅʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʝʚʽʜʦʤʽ ʢʨʫʧʥʽ ʩʢʫʧʯʝʥʥʷ ʩʫʣʴʬʽʜʥʠʭ ʨʫʜ ʯʠ ʩʫʣʴʬʽʜʥʦ-

ʥʽʢʝʣʝʚʠʭ ʤʽʥʝʨʘʣʽʚ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʧʽʨʠʪ ï ʧʦʰʠʨʝʥʠʡ ʤʽʥʝʨʘʣ ʋʢʨʘʾʥʠ. ʇʽʨʠʪ 

ʚʠʷʚʣʝʥʠʡ ʫ ʚʩʽʭ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʠʭ ʨʘʡʦʥʘʭ ʽ ʛʝʦʣʦʛʽʯʥʠʭ (ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʨʫʜʥʠʭ) ʬʦʨʤʘʮʽʷʭ, ʘʣʝ ʥʝ ʫʪʚʦʨʶʻ ʟʥʘʯʥʠʭ ʩʢʫʧʯʝʥʴ [90]. 

ʇʽʨʠʪ ʫ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʝʥʦ ʟ ʩʫʣʴʬʽʜʠʟʦʚʘʥʠʭ 

ʢʚʘʨʮʦʚʠʭ ʞʠʣ. ɺ̔ ʥ ʧʦʰʠʨʝʥʠʡ ʥʝ ʪʽʣʴʢʠ ʫ ʢʚʘʨʮʦʚʠʭ ʞʠʣʘʭ ʪʘ ʧʨʦʞʠʣʢʘʭ, ʘ ʡ ʫ 

ʚʤʽʩʥʠʭ ʧʦʨʦʜʘʭ. ʇʽʨʠʪʫ ʧʨʠʪʘʤʘʥʥʝ ʚʝʣʠʢʝ ʨʦʟʤʘʾʪʪʷ ʬʦʨʤ ʪʘ ʚʠʜʽʣʝʥʴ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʛʘʙʽʪʫʩʥʽ ʬʦʨʤʠ ʚʠʜʽʣʝʥʥʷ ʮʝ ʢʫʙ {100}, ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʜʨ {210} 

ʪʘ ʨʽʜʰʝ ʦʢʪʘʝʜʨ {111} (ʨʠʩ. 5.1). 

  
2 

 

 

 
1 

 

  
3 

ʈʠʩ. 5.1. ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʛʘʙʽʪʫʩʥʽ ʬʦʨʤʠ ʚʠʜʽʣʝʥʥʷ ʧʽʨʠʪʫ ʚ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ  

(1 ï ʢʫʙ, 2 ï ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨ, 3 ï ʦʢʪʘʝʜʨ). 
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ʈʫʜʦʧʨʦʷʚ ɼʦʙʨʠʥ  

ʋ ʤʝʞʘʭ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ ʧʽʨʠʪ ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʢʨʠʩʪʘʣʽʚ (ʈʠʩ. 5.2.), ʛʘʙʽʪʫʩʥʘ ʬʦʨʤʘ ʷʢʠʭ ʚʠʟʥʘʯʝʥʘ ʛʨʘʥʷʤʠ ʢʫʙʘ (ʙʫʚʘʻ ʯʘʩʪʦ 

ʜʝʬʦʨʤʦʚʘʥʦʶ). ʁʦʛʦ ʢʨʠʩʪʘʣʠ ʽʥʢʦʣʠ ʤʘʶʪʴ ʙʣʦʢʦʚʫ ʧʦʚʝʨʭʥʶ ʛʨʘʥʝʡ, ʦʜʥʘʢ 

ʯʘʩʪʽʰʝ ʥʘ ʾʭ ʛʨʘʥʷʭ ʻ çʚʽʮʠʥʘʣʴʥʝ ʰʪʨʠʭʫʚʘʥʥʷè ï ʟʘʨʦʜʞʝʥʥʷ ʛʨʘʥʝʡ ʧʝʥʪʘʛʦʥ-

ʜʦʜʝʢʘʻʜʨʘ. 

 
   

 

   

 

ʈʠʩ. 5.2. ʂʨʠʩʪʘʣʠʢʠ ʧʽʨʠʪʫ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 
 

 

ʄʝʥʰʝ ʧʦʰʠʨʝʥʽ ʢʨʠʩʪʘʣʠ, ʱʦ ʤʘʶʪʴ ʬʦʨʤʫ ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʘ ʪʘ 

ʢʦʤʙʽʥʦʚʘʥʽ, ʚʠʟʥʘʯʝʥʽ ʢʦʤʙʽʥʘʮʽʻʶ ʢʫʙʘ ʽ ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʘ. ʊʨʘʧʣʷʶʪʴʩʷ 

ʤʦʥʦʤʽʥʝʨʘʣʴʥʽ ʧʨʦʞʠʣʢʠ ʧʽʨʠʪʫ ʪʦʚʱʠʥʦʶ ʜʦ 0,5 ʩʤ, ʪʘ ʧʨʦʪʷʞʥʽʩʪʶ 5 ʩʤ. ʎʽ 

ʨʘʥʥʽ ʚʠʜʽʣʝʥʥʷ ʧʽʨʠʪʫ (ʧʽʨʠʪʫ-I) ʢʨʠʭʢʽ ʽ ʽʥʪʝʥʩʠʚʥʦ ʢʘʪʘʢʣʘʟʦʚʘʥʽ ʪʘ ʧʦʜʨʽʙʥʝʥʽ. 

ɰʭ ʯʘʩʪʦ ʧʝʨʝʪʠʥʘʶʪʴ ʧʽʟʥʽʰʽ ʧʨʦʞʠʣʢʠ ʢʚʘʨʮʫ, ʷʢʠʡ ʪʽʩʥʦ ʘʩʦʮʽʶʻ ʟ ʧʽʟʥʽʰʠʤʠ 

ʚʠʜʽʣʝʥʥʷʤʠ ʧʽʨʠʪʫ (ʧʽʨʠʪʫ-II). ɿʘʛʘʣʦʤ ʛʘʙʽʪʫʩ ʧʽʨʠʪʫ-II  ʚʠʟʥʘʯʝʥʠʡ ʛʨʘʥʷʤʠ 

ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʘ. ʆʜʥʘʢ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʾʭʥʷ ʤʦʨʬʦʣʦʛʽʷ ʯʘʩʪʦ ʙʫʚʘʻ 

ʩʧʦʪʚʦʨʝʥʦʶ. 

ɿʘʛʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ ʢʦʣʠʚʘʻʪʴʩʷ ʚ 

ʤʝʞʘʭ +50 ʜʦ +950 ʤʢɺ/ʛʨʘʜ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʨʠʪʫ-I ʢʫʙʽʯʥʦʛʦ ʛʘʙʽʪʫʩʫ ʫ 

ʚʥʫʪʨʽʰʥʽʭ ʜʽʣʷʥʢʘʭ ʢʨʠʩʪʘʣʫ ʪʘ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ +780 

ʤʢɺ/ʛʨʘʜ ʜʦ +100 ʤʢɺ/ʛʨʘʜ. ɼʣʷ ʧʽʨʠʪʫ-I (ʢʫʙʘ) ʯʠʩʣʦʚʽ ʪʝʨʤʦ-ɽʈʉ ʚʝʢʪʦʨʠ ʚʽʜ 

ʚʥʫʪʨʽʰʥʽʭ ʜʽʣʷʥʦʢ ʪʘ ʜʦ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʩʧʨʷʤʦʚʘʥʽ ʚʽʜ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-
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ɽʈʉ ʜʽʨʢʦʚʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʚ ʙʽʢ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʴ ʜʽʨʢʦʚʦʾ ʧʨʦʚʽʜʥʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʽʨʠʪʫ-II  ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʠʯʥʦʛʦ ʛʘʙʽʪʫʩʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ +80 ʜʦ +580 

ʤʢɺ/ʛʨʘʜ. ɼʣʷ ʧʽʨʠʪʫ-II  (ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʘ) ʯʠʩʣʦʚʽ ʪʝʨʤʦ-ɽʈʉ ʚʝʢʪʦʨʠ 

ʩʧʨʷʤʦʚʘʥʽ ʚ ʙʽʢ ʚʠʱʠʭ ʟʥʘʯʝʥʴ ʜʽʨʢʦʚʦʾ ʧʨʦʚʽʜʥʦʩʪʽ (ʜʠʚ. ʜʦʜ. 8,9,10). 

 

 

 

 

ʈʠʩ. 5.3. ʊʝʨʤʦ-ɽʈʉ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʢʫʙʦʾʜʘ ʧʽʨʠʪʫ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ: 

1 ï ʫ ʚʥʫʪʨʽʰʥʽʭ ʜʽʣʷʥʢʘʭ ʢʨʠʩʪʘʣʘ; 2 ï ʥʘ ʧʣʦʩʢʽʡ ʛʨʘʥʽ ʢʫʙʦʾʜʘ; 3, 5 ï ʥʘ çʛʨʘʥʷʭ ʩʧʽʣʴʥʦʛʦ 

ʨʦʩʪʫè; 4 ï ʥʘ ʛʨʘʥʽ, ʱʦ ʤʘʻ ʙʣʦʢʦʚʫ ʙʫʜʦʚʫ. 
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ʈʠʩ. 5.4. ʊʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ-ɯɯ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ: ʘ ï ʫ ʚʥʫʪʨʽʰʥʽʭ ʜʽʣʷʥʢʘʭ ʢʨʠʩʪʘʣʘ; ʙ ï ʥʘ 

ʛʨʘʥʷʭ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʧʝʥʪʘʛʦʥ-ʜʦʜʝʢʘʝʜʨʘ. 

 

 

 

 
ʈʠʩ. 5.5 ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ (ʧ-ʢʽʣʴʢʽʩʪʴ ʟʘʤʽʨʽʚ, L-ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ) ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ (4650 ʟʘʤʽʨʽʚ). 
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ʈʠʩ. 5.6. ɿʤʽʥʘ ʨʦʟʤʘʭʽʚ ʚʠʙʽʨʦʢ (ʈɺ) ʪʘ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ (Lʩʝʨ) ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ (ʢʫʙʘ) ʚʽʜ 

ʚʥʫʪʨʽʰʥʽʭ ʜʽʣʷʥʦʢ ʢʨʠʩʪʘʣʫ ʜʦ ʟʦʚʥʽʰʥʽʭ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ. 

 

 

 
ʈʠʩ. 5.7. ɿʤʽʥʘ ʨʦʟʤʘʭʽʚ ʚʠʙʽʨʦʢ (ʈɺ) ʪʘ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ (Lʩʝʨ) ʪʝʨʤʦ-ɽʈʉ 

ʧʽʨʠʪʫ(ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʘ) ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʜʽʣʷʥʦʢ ʢʨʠʩʪʘʣʫ ʜʦ ʟʦʚʥʽʰʥʽʭ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ. 
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ɼʣʷ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ, ʛʘʙʽʪʫʩ ʽ ʦʙʨʠʩ ʢʨʠʩʪʘʣʽʚ ʢʚʘʨʮʫ ʽ ʤʦʨʬʦʣʦʛʽʷ 

ʛʨʘʥʝʡ ʜʦʙʨʝ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ ʙʘʛʘʪʴʦʭ ʟʨʘʟʢʘʭ. ɿʘʟʚʠʯʘʡ, ʢʨʠʩʪʘʣʠ ʢʚʘʨʮʫ ʤʘʶʪʴ 

ʧʨʠʟʤʘʪʠʯʥʠʡ, ʨʦʤʙʦʝʜʨʠʯʥʠʡ ʪʘ ʧʨʠʟʤʘʪʠʯʥʦ-ʨʦʤʙʦʝʜʨʠʯʥʠʡ ʛʘʙʽʪʫʩ. (ʈʠʩ. 5.8.) 

 

  

  

  

 

ʈʠʩ. 5.8. ʄʦʨʬʦʣʦʛʽʷ ʢʨʠʩʪʘʣʽʚ ʢʚʘʨʮʫ ʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 
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ʈʫʜʦʧʨʦʷʚ ɸʣʴʙʠʥ 

ʇʽʨʠʪ ʨʫʜʦʧʨʦʷʚʫ ɸʣʴʙʠʥ ʚʠʟʥʘʯʝʥʠʡ ʛʨʘʥʷʤʠ ʢʫʙʘ. ʈʦʟʤʽʨʠ ʢʨʠʩʪʘʣʽʚ 

ʧʝʨʝʚʠʱʫʶʪʴ 1,5 ʤʤ. ɺʦʥʠ ʤʘʶʪʴ ʜʦʙʨʝ ʚʠʨʘʞʝʥʝ ʰʪʨʠʭʫʚʘʥʥʷ ʥʘ ʛʨʘʥʷʭ. 

ʏʘʩʪʽʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʢʨʠʩʪʘʣʠ ʧʽʨʠʪʫ, ʛʘʙʽʪʫʩʥʽ ʬʦʨʤʠ ʷʢʠʭ ʚʠʟʥʘʯʝʥʽ ʛʨʘʥʷʤʠ 

ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʻʜʨʘ. ʈʦʟʤʽʨʠ ʾʭʥʽ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 0,5 ʜʦ 2,0 ʤʤ.  

ɿʘʛʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ -430 ʜʦ +610 ʤʢɺ/ʛʨʘʜ. 

ɿʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʠʯʥʦʛʦ ʛʘʙʽʪʫʩʫ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʜʦ 

ʟʦʚʥʽʰʥʽʭ ʯʘʩʪʠʥ ʢʨʠʩʪʘʣʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ -80 ʜʦ -420 ʤʢɺ/ʛʨʘʜ. ɼʣʷ ʧʽʨʠʪʫ 

ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʠʯʥʦʛʦ ʛʘʙʽʪʫʩʫ ʯʠʩʣʦʚʽ ʪʝʨʤʦ-ɽʈʉ ʚʝʢʪʦʨʠ ʩʧʨʷʤʦʚʘʥʽ ʚ ʙʽʢ 

ʟʤʝʥʰʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ. ɿʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ ʢʫʙʽʯʥʦʛʦ 

ʛʘʙʽʪʫʩʫ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʜʦ ʟʦʚʥʽʰʥʽʭ ʯʘʩʪʠʥʘʭ ʢʨʠʩʪʘʣʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ +190 ʜʦ 

+520 ʤʢɺ/ʛʨʘʜ. ɼʣʷ ʧʽʨʠʪʫ ʢʫʙʽʯʥʦʛʦ ʛʘʙʽʪʫʩʫ ʯʠʩʣʦʚʽ ʪʝʨʤʦ-ɽʈʉ ʚʝʢʪʦʨʠ 

ʩʧʨʷʤʦʚʘʥʽ ʚ ʙʽʢ ʟʤʝʥʰʝʥʥʷ ʜʽʨʢʦʚʦʾ ʧʨʦʚʽʜʥʦʩʪʽ (ʜʠʚ. ʜʦʜ.11). 

 

 

 

 

ʈʠʩ. 5.9. ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ ʨʫʜʦʧʨʦʷʚʫ ɸʣʴʙʠʥ (1350 ʟʘʤʽʨʽʚ). 
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ʈʠʩ. 5.10 ɿʤʽʥʘ ʨʦʟʤʘʭʽʚ ʚʠʙʽʨʦʢ (ʈɺ) ʪʘ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ (Lʩʝʨ) ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ 

(ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʘ) ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʜʽʣʷʥʦʢ ʢʨʠʩʪʘʣʫ ʜʦ ʟʦʚʥʽʰʥʽʭ ʨʫʜʦʧʨʦʷʚʫ ɸʣʴʙʠʥ. 

 

 

 

 

ʈʠʩ. 5.11. ɿʤʽʥʘ ʨʦʟʤʘʭʽʚ ʚʠʙʽʨʦʢ (ʈɺ) ʪʘ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ (Lʩʝʨ) ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ(ʢʫʙʘ) ʚʽʜ 

ʚʥʫʪʨʽʰʥʽʭ ʜʽʣʷʥʦʢ ʢʨʠʩʪʘʣʫ ʜʦ ʟʦʚʥʽʰʥʽʭ ʨʫʜʦʧʨʦʷʚʫ ɸʣʴʙʠʥ. 
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ʈʫʜʦʧʨʦʷʚ ʃʦʩʪʫʥ 

ʇʽʨʠʪ- I ï ʧʦʰʠʨʝʥʠʡ ʫ ʩʢʣʘʜʽ ʨʫʜʥʠʭ ʪʽʣ ʪʘ ʫ ʚʤʽʩʥʠʭ ʧʦʨʦʜʘʭ ʽ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʨʘʥʽʰʠʭ ʩʫʣʴʬʽʜʽʚ. ʇʦʨʽʚʥʷʥʦ ʟ ʧʽʨʠʪʦʤ-II  ʮʷ ʛʝʥʝʨʘʮʽʷ ʧʽʨʠʪʫ ʧʦʰʠʨʝʥʘ 

ʦʙʤʝʞʝʥʽʰʝ, ʦʜʥʘʢ ʪʨʘʧʣʷʻʪʴʩʷ ʯʘʩʪʽʰʝ, ʥʽʞ ʽʥʰʽ ʩʫʣʴʬʽʜʠ (ʟʦʢʨʝʤʘ, ʛʘʣʝʥʽʪ ʪʘ 

ʭʘʣʴʢʦʧʽʨʠʪ). ʎʝʡ ʤʽʥʝʨʘʣ ʪʨʘʧʣʷʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʛʣʷʜʽ ʤʦʥʦʢʨʠʩʪʘʣʽʯʥʠʭ 

ʫʪʚʦʨʝʥʴ, ʷʢʽ ʯʘʩʪʦ ʧʦʜʨʽʙʥʝʥʽ ʡ ʢʦʨʦʜʦʚʘʥʽ ʧʽʟʥʽʤʠ ʚʠʜʽʣʝʥʥʷʤʠ ʧʽʨʠʪʫ-II . 

 

 

 

 
 

 

ʈʠʩ. 5.12. ʂʨʠʩʪʘʣʠʢʠ ʧʽʨʠʪʫ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ʃʦʩʪʫʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 
 

 

ɿʘʛʘʣʦʤ ʟʘʛʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ -500 ʜʦ +980 

ʤʢɺ/ʛʨʘʜ. ɿʥʘʯʝʥʥʷ ʧʽʨʠʪʫ-I ʟʘʩʚʽʜʯʫʻ, ʱʦ ʫ ʥʘʧʨʷʤʽ ʚʽʜ ʮʝʥʪʨʘʣʴʥʠʭ ʜʽʣʷʥʦʢ 

ʢʨʠʩʪʘʣʽʚ ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʠʯʥʦʛʦ ʛʘʙʽʪʫʩʫ ʜʦ ʾʭʥʴʦʾ ʧʦʚʝʨʭʥʽ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʪʪʻʚʦ ʟʤʽʥʶʶʪʴʩʷ. ɿʦʢʨʝʤʘ ʮʝʥʪʨʘʣʴʥʽ ʜʽʣʷʥʢʠ ʢʨʠʩʪʘʣʽʚ ʧʽʨʠʪʫ- I 

ʤʘʶʪʴ ʝʣʝʢʪʨʦʥʥʫ ʧʨʦʚʽʜʥʽʩʪʴ, ʪʦʜʽ ʷʢ ʾʭʥʽ ʛʨʘʥʽ ʤʘʶʪʴ ʚʠʥʷʪʢʦʚʦ ʜʽʨʢʦʚʫ 

ʧʨʦʚʽʜʥʽʩʪʴ. ʊʘʢʽ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʟʥʘʢʫ ʽ ʚʝʣʠʯʠʥʠ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 
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ʚʽʜ ʮʝʥʪʨʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʢʨʠʩʪʘʣʽʚ ʜʦ ʧʝʨʠʬʝʨʽʾ ʥʘʡʽʤʦʚʽʨʥʽʰʝ ʟʫʤʦʚʣʝʥʽ ʟʤʽʥʦʶ 

ʝʣʝʤʝʥʪʽʚ-ʜʦʤʽʰʦʢ ʫ ʢʨʠʩʪʘʣʽʯʥʽʡ ʛʨʘʜʮʽ. (ʈʠʩ. 5.13). 

 

 
 

ʈʠʩ. 5.13 ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ ʨʫʜʦʧʨʦʷʚʫ ʃʦʩʪʫʥ (5000 ʟʘʤʽʨʽʚ). 

 

 

 

 

 
 

ʈʠʩ. 5.14. ʊʝʨʤʦ-ɽʈʉ ʚʝʢʪʦʨʠ ʟʤʽʥʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʧʽʨʠʪʫ (ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʘ) ʚʽʜ 

ʚʥʫʪʨʽʰʥʽʭ ʜʽʣʷʥʦʢ ʢʨʠʩʪʘʣʫ ʜʦ ʟʦʚʥʽʰʥʽʭ ʨʫʜʦʧʨʦʷʚʫ ʃʦʩʪʫʥ. 
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ʇ̔ʨʠʪ-II  ʤʘʻ ʢʣʘʩʠʯʥʠʡ ʞʦʚʪʠʡ, ʽʥʦʜʽ ʩʚʽʪʣʦ-ʞʦʚʪʠʡ ʢʦʣʽʨ. ʁʦʛʦ ʢʨʠʩʪʘʣʠ 

ʙʫʚʘʶʪʴ ʦʟʘʣʽʟʥʝʥʥʠʤʠ. ʉʝʨʝʜ ʚʠʜʽʣʝʥʴ ʧʽʨʠʪʫ-II  ʧʝʨʝʚʘʞʘʶʪʴ ʤʦʥʦʢʨʠʩʪʘʣʠ, ʘ 

ʪʘʢʦʞ ʪʨʘʧʣʷʶʪʴʩʷ ʟʨʦʩʪʢʠ, ʘʛʨʝʛʘʪʠ ʪʘ ʧʨʦʞʠʣʢʠ ʨʽʟʥʦʾ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʫ (ʚʽʜ 0,2 

ʜʦ 1,5 ʤʤ). ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʫ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʠʭ ʧʨʦʞʠʣʢʘʭ ʢʫʙʽʯʥʽ 

ʢʨʠʩʪʘʣʫ ʧʽʨʠʪʫ-II  ʤʘʶʪʴ ʜʦʙʨʝ ʚʠʨʘʞʝʥʝ ʰʪʨʠʭʫʚʘʥʥʷ ʥʘ ʛʨʘʥʷʭ. ʁʦʛʦ 

ʟʘʨʦʜʞʝʥʥʷ ʚ ʘʩʦʮʽʘʮʽʾ ʟ ʛʘʣʝʥʽʪʦʤ ʯʠ ʭʘʣʴʢʦʧʽʨʠʪʦʤ ʫ ʨʦʟʨʽʟʽ ʤʘʶʪʴ ʚʠʛʣʷʜ 

ʪʦʥʢʠʭ ʧʨʦʞʠʣʢʽʚ ʯʠ ʚʠʜʽʣʝʥʴ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʽʨʠʪʫ-II  ʩʚʽʜʯʘʪʴ, 

ʱʦ ʮʝʡ ʤʽʥʝʨʘʣ ʤʘʻ ʪʽʣʴʢʠ ʜʽʨʢʦʚʫ ʧʨʦʚʽʜʥʽʩʪʴ. ʋʩʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ 

ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ +200 ʜʦ +650 ʤʢɺ/ʛʨʘʜ. (ʜʠʚ.ʜʦʜ.12, 13). ɿʥʘʯʝʥʥʷ ʧʽʨʠʪʫ-II  

ʟʘʩʚʽʜʯʫʻ, ʱʦ ʫ ʥʘʧʨʷʤʽ ʚʽʜ ʮʝʥʪʨʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʢʨʠʩʪʘʣʽʚ ʢʫʙʽʯʥʦʛʦ ʛʘʙʽʪʫʩʫ ʜʦ 

ʾʭʥʴʦʾ ʧʦʚʝʨʭʥʽ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʴ 

ʜʽʨʢʦʚʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʱʠʭ, ʪʦʙʪʦ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʩʪʝʞʫʶʪʴ ʪʽʣʴʢʠ 

ʢʽʣʴʢʽʩʥʽ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ (ʈʠʩ. 5.15). 

 

 

 

ʈʠʩ. 5.15. ʊʝʨʤʦ-ɽʈʉ ʚʝʢʪʦʨʠ ʟʤʽʥʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʧʽʨʠʪʫ ʫ ʥʘʧʨʷʤʽ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʜʽʣʷʥʦʢ 

ʢʨʠʩʪʘʣʽʚ ʢʫʙʽʯʥʦʛʦ ʛʘʙʽʪʫʩʫ ʜʦ ʟʦʚʥʽʰʥʽʭ ʨʫʜʦʧʨʦʷʚʫ ʃʦʩʪʫʥ. 
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ʈʠʩ. 5.16. ʇʽʨʠʪ (ʦʢʪʘʝʜʨʠ ʪʘ ʫʩʢʣʘʜʥʽ ʬʦʨʤʠ) ʽʟ ʨʫʜʦʧʨʦʷʚʫ ʃʦʩʪʫʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 
 

 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʨʫʜʦʧʨʦʷʚʽ ʃʦʩʪʫʥ ʪʘʢʦʞ ʚʠʷʚʣʝʥʽ ʦʢʪʘʝʜʨʠʯʥʽ 

ʢʨʠʩʪʘʣʠʢʠ ʧʽʨʠʪʫ, ʷʢʽ ʫʩʢʣʘʜʥʝʥʽ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ ʬʦʨʤʘʤʠ (ʈʠʩ. 5.16). ʅʘ 

ʜʝʷʢʠʭ ʛʨʘʥʷʭ ʮʠʭ ʢʨʠʩʪʘʣʽʚ ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʰʪʨʠʭʫʚʘʪʽʩʪʴ. ɼʦʩʣʽʜʞʝʥʦ 

ʪʝʨʤʦ-ɽʈʉ ʮʠʭ ʢʨʠʩʪʘʣʠʢʽʚ (ʜʠʚ.ʜʦʜ.14). 

 

 



91 
 

 

 
ʈʠʩ. 5.17. ɻʝʥʝʨʘʣʴʥʽ ʚʠʙʽʨʢʠ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ (ʦʢʪʘʝʜʨʠ) ʟ ʨʫʜʦʧʨʦʷʚʫ ʃʦʩʪʫʥ. 

 

ʈʫʜʦʧʨʦʷʚ ʄʦʢʨʠʥ. 

ɻʘʙʽʪʫʩʥʘ ʬʦʨʤʘ ʾʭ ʢʫʙ ʪʘ ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨ (ʈʠʩ. 5.18) ʦʜʥʘʢ ʟʘʟʥʘʯʠʤʦ, ʱʦ 

ʾʭʥʷ ʤʦʨʬʦʣʦʛʽʷ ʽʥʦʜʽ ʩʧʦʪʚʦʨʝʥʘ ʘʩʠʤʝʪʨʽʻʶ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢʦʞ ʪʨʘʧʣʷʶʪʴʩʷ 

ʤʦʥʦʤʽʥʝʨʘʣʴʥʽ ʧʨʦʞʠʣʢʠ ʧʽʨʠʪʫ ʧʨʦʪʷʞʥʽʩʪʶ 3ï5 ʩʤ. ɰʭ ʯʘʩʪʦ ʧʝʨʝʪʠʥʘʶʪʴ 

ʧʽʟʥʽʰʽ ʧʨʦʞʠʣʢʠ ʢʚʘʨʮʫ, ʷʢʠʡ ʪʽʩʥʦ ʘʩʦʮʽʶʻ ʟ ʧʽʟʥʽʤʠ ʚʠʜʽʣʝʥʥʷʤʠ ʢʚʘʨʮʫ. 

ʈʦʟʤʽʨʠ ʢʨʠʩʪʘʣʽʚ ʧʽʨʠʪʫ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 3ï4 ʤʤ. 
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ʈʠʩ. 5.18. ʂʨʠʩʪʘʣʠʢʠ ʧʽʨʠʪʫ ʟ ʨʫʜʦʧʨʦʷʚʫ ʄʦʢʨʠʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 
 

 

ɿʘʛʘʣʦʤ ʟʘʛʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ -450 ʜʦ +580 

ʤʢɺ/ʛʨʘʜ (ɼʦʜ. ʊʘʙʣ. 5.12). ɿʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʢʨʠʩʪʘʣʽʚ ʢʫʙʽʯʥʦʛʦ ʛʘʙʽʪʫʩʫ 

ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ +100 ʜʦ +580 ʤʢɺ/ʛʨʘʜ. ʏʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʢʨʠʩʪʘʣʠ ʧʽʨʠʪʫ, 

ʛʘʙʽʪʫʩʥʽ ʬʦʨʤʠ ʷʢʠʭ ʚʠʟʥʘʯʝʥʽ ʛʨʘʥʷʤʠ ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʘ. ɰʭʥʽ ʨʦʟʤʽʨʠ 

ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 0,5 ʜʦ 3,5 ʤʤ. ʊʝʨʤʦ-ɽʈʉ ʢʨʠʩʪʘʣʽʚ ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʠʯʥʦʛʦ 

ʛʘʙʽʪʫʩʫ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ ï450 ʜʦ ï100 ʤʢɺ/ʛʨʘʜ (ʈʠʩ. 5.19, ʪʘ ʜʠʚ. ʜʦʜ. 15). 

 

 
 

ʈʠʩ. 5.19. ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ ʨʫʜʦʧʨʦʷʚʫ ʄʦʢʨʠʥ (1700 ʟʘʤʽʨʽʚ). 
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ʈʫʜʦʧʨʦʷʚ ʇʦʧʘʜʠʥʝʮʴ. 

ʇʽʨʠʪ ʧʦʰʠʨʝʥʠʡ ʫ ʢʚʘʨʮʦʚʠʭ ʞʠʣʘʭ ʽ ʧʨʦʞʠʣʢʘʭ, ʘ ʪʘʢʦʞ ʫ ʚʤʽʩʥʠʭ 

ʧʦʨʦʜʘʭ. ʁʦʛʦ ʬʦʨʤʠ ʚʠʜʽʣʝʥʥʷ ʜʦʩʪʘʪʥʴʦ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʥʘʡʯʘʩʪʽʰʝ ʮʝ ʢʨʠʩʪʘʣʠ, 

ʛʘʙʽʪʫʩʥʘ ʬʦʨʤʘ ʷʢʠʭ ʚʠʟʥʘʯʝʥʘ ʢʫʙʦʤ (ʈʠʩ.5.20), ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʦʤ ʪʘ ʨʽʜʰʝ 

ʦʢʪʘʝʜʨʦʤ. ɼʦʩʠʪʴ ʧʦʰʠʨʝʥʽ ʢʦʤʙʽʥʘʮʽʾ ʢʫʙʘ ʽ ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʘ. ʈʦʟʤʽʨ ʪʘʢʠʭ 

ʢʨʠʩʪʘʣʽʚ ʚʽʜ 1 ʜʦ 5 ʤʤ, ʽʥʦʜʽ ʩʷʛʘʻ 1 ʩʤ (ʜʫʞʝ ʨʽʜʢʦ). ʊʨʘʧʣʷʶʪʴʩʷ ʤʦʥʦ-

ʤʽʥʝʨʘʣʴʥʽ ʧʨʦʞʠʣʢʠ ʧʽʨʠʪʫ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 0,5 ʩʤ ʽ ʟʘʚʜʦʚʞʢʠ 3ï5 ʩʤ. 

 

  
 

ʈʠʩ. 5.20. ʂʨʠʩʪʘʣʠʢʠ ʧʽʨʠʪʫ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ʇʦʧʘʜʠʥʝʮʴ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 
 

 

ɿʘʛʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ï750 ʜʦ +730 ʤʢɺ/ʛʨʘʜ. 

ɿʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʻʜʨʠʯʥʦʛʦ ʛʘʙʽʪʫʩʫ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ï750 ʜʦ ï

100 ʤʢɺ/ʛʨʘʜ., ʘ ʢʫʙʽʯʥʦʛʦ ʛʘʙʽʪʫʩʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ +100 ʜʦ +730 ʤʢɺ/ʛʨʘʜ. (ʈʠʩ. 

5.21; ʪʘ ʜʠʚ.ʜʦʜ.16). 

ʆʪʞʝ, ʫ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʚʠʷʚʣʝʥʦ ʜʚʽ ʛʝʥʝʨʘʮʽʾ ʧʽʨʠʪʫ, ʪʘʢʦʞ 

ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʨʠʪ ʽʟ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʤʘʻ ʝʣʝʢʪʨʦʥʥʫ, ʜʽʨʢʦʚʫ 

ʪʘ ʟʤʽʰʘʥʫ ʧʨʦʚʽʜʥʽʩʪʴ, ʘ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʽ ʬʦʨʤʠ ʚʠʜʽʣʝʥʥʷ ʧʽʨʠʪʫ ʫ ʚʠʛʣʷʜʽ 

ʢʫʙʘ, ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʝʜʨʘ ʪʘ ʨʽʜʰʝ ʦʢʪʘʝʜʨʘ. 
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ʈʠʩ. 5.21 ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ ʟ ʨʫʜʦʧʨʦʷʚʫ ʇʦʧʘʜʠʥʝʮʴ  

(1650 ʟʘʤʽʨʽʚ). 

 

 

ʇʽʨʠʪ ʧʝʨʰʦʾ ʛʝʥʝʨʘʮʽʾ (ʧʽʨʠʪ-I) ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʤʽʥʝʨʘʣʦʤ ʫ ʤʝʞʘʭ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ. ɿʘʟʚʠʯʘʡ ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʢʚʘʨʮʦʚʠʭ ʞʠʣʘʭ ʪʘ ʧʨʦʞʠʣʢʘʭ. ʋ 

ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʧʽʨʠʪ ʧʝʨʰʦʾ ʛʝʥʝʨʘʮʽʾ (ʧʽʨʠʪ-I) ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʢʨʠʩʪʘʣʘʤʠ, ʛʘʙʽʪʫʩʥʘ ʬʦʨʤʘ ʷʢʠʭ ʧʝʨʝʚʘʞʥʦ ʢʫʙ (ʟʘ ʚʠʥʷʪʢʦʤ ʨʫʜʦʧʨʦʷʚʫ 

ʃʦʩʪʫʥ), ʘʣʝ ʽʥʦʜʽ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʨʠʩʪʘʣʫ ʫʩʢʣʘʜʥʝʥʠʡ ʨʽʟʥʦʶ ʢʦʤʙʽʥʘʮʽʻʶ 

ʧʨʦʩʪʠʭ ʬʦʨʤ ʪʘ ʩʧʦʪʚʦʨʝʥʠʡ ʘʩʠʤʝʪʨʽʻʶ  ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢʽ ʢʨʠʩʪʘʣʠʢʠ ʧʽʨʠʪʫ 

ʪʨʘʧʣʷʶʪʴʩʷ ʤʘʡʞʝ ʥʘ ʫʩʽʭ ʨʫʜʦʧʨʦʷʚʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ʈʦʟʤʽʨ ʮʠʭ 

ʢʨʠʩʪʘʣʽʚ ʙʣʠʟʴʢʦ 0,1ï0,5 ʜʦ 2ï4 ʤʤ. ʅʘ ʛʨʘʥʷʭ ʢʨʠʩʪʘʣʽʚ ʯʘʩʪʦ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʰʪʨʠʭʫʚʘʪʽʩʪʴ. ʇʦʚʝʨʭʥʷ ʜʝʷʢʠʭ ʢʨʠʩʪʘʣʽʚ ʧʦʚʥʽʩʪʶ ʚʢʨʠʪʘ ʢʦʨʠʯʥʝʚʦʶ ʧʣʽʚʢʦʶ 

(ʛʝʪʠʪ), ʪʦʙʪʦ ʧʦʚʥʽʩʪʶ ʦʢʠʩʥʝʥʽ. 

ʇʽʨʠʪ ʜʨʫʛʦʾ ʛʝʥʝʨʘʮʽʾ (ʧʽʨʠʪ-II ) ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʪʨʘʧʣʷʻʪʴʩʷ 

ʦʙʤʝʞʝʥʽʰʝ, ʥʽʞ ʧʽʨʠʪ ʧʝʨʰʦʾ ʛʝʥʝʨʘʮʽʾ. ʎʝʡ ʤʽʥʝʨʘʣ ʧʦʚ'ʷʟʘʥʠʡ ʪʘʢʦʞ ʽʟ 

ʢʚʘʨʮʦʚʠʤʠ ʞʠʣʘʤʠ, ʧʨʦʞʠʣʢʘʤʠ ʪʘ ʚʤʽʩʥʠʤʠ ʧʦʨʦʜʘʤʠ. ɼʣʷ ʧʽʨʠʪʫ ʜʨʫʛʦʾ 

ʛʝʥʝʨʘʮʽʾ (ʧʽʨʠʪʫ- II) ʧʨʦʚʽʜʥʦʶ ʛʘʙʽʪʫʩʥʦʶ ʬʦʨʤʦʶ ʻ ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʻʜʨ, ʘʣʝ 

ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʨʘʧʣʷʶʪʴʩʷ ʽ ʢʦʤʙʽʥʦʚʘʥʽ ʧʨʦʩʪʽ ʬʦʨʤʠ ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʻʜʨʘ, 

ʢʫʙʘ, ʦʢʪʘʝʜʨʘ (ʟʦʢʨʝʤʘ ʫ ʨʫʜʦʧʨʦʷʚʽ ʃʦʩʪʫʥ), ʯʘʩʪʦ ʪʘʢʦʞ ʩʧʦʪʚʦʨʝʥʽ 

(ʧʨʠʧʣʶʩʥʫʪʽ, ʚʠʪʷʛʥʫʪʽ, ʪʘ ʽʥʰʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʦʨʤʠ). 
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ɼʘʥʽ ʪʝʨʤʦ-ɽʈʉ ʧʽʨʠʪʫ ʩʣʫʛʫʶʪʴ ʦʜʥʠʤ ʽʟ ʢʨʠʪʝʨʽʾʚ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʚʠʜʽʣʝʥʥʷ 

ʛʝʥʝʨʘʮʽʡ ʧʽʨʠʪʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʚʽʜʤʽʥʥʽʩʪʴ ʪʝʨʤʦ-ɽʈʉ ʤʽʞ ʮʠʤ ʛʝʥʝʨʘʮʽʷʤʠ, 

ʘʣʝ ʽ ʤʽʞ ʾʭʥʽʤʠ ʨʽʟʥʦʚʽʢʦʚʠʤʠ ʟʘʨʦʜʞʝʥʥʷʤʠ ʫ ʤʝʞʘʭ ʛʝʥʝʨʘʮʽʾ. ɿʦʢʨʝʤʘ ʫ 

ʚʥʫʪʨʽʰʥʽʡ ʽ ʟʦʚʥʽʰʥʽʡ ʯʘʩʪʠʥʽ ʢʨʠʩʪʘʣʫ ʧʽʨʠʪʫ. 

ʋ ʈʘʭʽʚʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʠʡ ʧʽʨʠʪ ʥʘ ʨʦʜʦʚʠʱʽ 

ʉʘʫʣʷʢ ʪʘ ʥʠʟʮʽ ʨʫʜʦʧʨʦʷʚʽʚ: ɹʽʣʠʡ ʇʦʪʽʢ, ʂʘʤʝʥʴ-ʂʣʴʦʚʢʘ, ɹʘʥʩʴʢʠʡ, ɹʝʨʣʠʙʘʰ, 

ʊʫʢʘʣʦ, ʄʘʨʽʚ [126]. ʇʽʨʠʪ ʫ ʈʘʭʽʚʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ ʜʚʦʭ 

ʛʝʥʝʨʘʮʽʡ (ʊʘʙʣ. 5.7).. 

 

ʊʘʙʣʠʮʷ 5.1 

ʊʝʨʤʦʝʣʝʢʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʟʥʦʚʽʢʦʚʠʭ ʛʝʥʝʨʘʮʽʡ ʧʽʨʠʪʫ ʽʟ ʨʫʜʦʧʨʦʷʚʽʚ 

ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʥʫ 

(ʟʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʄʘʨʫʩʷʢ ɺ.ʇ.) 

 

ʅʘʟʚʘ 

ʈʫʜʦʧʨʦʷʚʽʚ 

 

ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ 

ʪʝʨʤʦ-ɽʈʉ, ʤʢɺ/ʛʨʘʜ 

 

Ŭ  ʩʝʨ, ʤʢɺ/ʛʨʘʜ 

ʇʽʨʠʪ ʧʝʨʰʦʾ ʛʝʥʝʨʘʮʽʾ 

ɼʦʙʨʠʥ ʚʽʜ  +780  ʜʦ  +100 +504 

ɸʣʴʙʠʥ ʚʽʜ +610  ʜʦ  +100 +335 

ʃʦʩʪʫʥ ʚʽʜ +770  ʜʦ  +50 +498 

ʄʦʢʨʠʥ ʚʽʜ +580  ʜʦ  +100 +322 

ʇʦʧʘʜʠʥʝʮʴ ʚʽʜ +730  ʜʦ  +100 +410 

ʇʽʨʠʪ ʜʨʫʛʦʾ ʛʝʥʝʨʘʮʽʾ 

ɼʦʙʨʠʥ ʚʽʜ +80  ʜʦ +580 +406 

ɸʣʴʙʠʥ ʚʽʜ ï 90 ʜʦ  ï430 ï184 

ʃʦʩʪʫʥ ʚʽʜ ï50  ʜʦ   ï470  ï228 

ʄʦʢʨʠʥ  ʚʽʜ ï100  ʜʦ  ï 450 ï282 

ʇʦʧʘʜʠʥʝʮʴ ʚʽʜ ï100  ʜʦ  ï750 ï418 
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ʊʘʙʣʠʮʷ 5.2 

ʊʝʨʤʦʝʣʝʢʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʟʥʦʚʽʢʦʚʠʭ ʛʝʥʝʨʘʮʽʡ ʧʽʨʠʪʫ ʟʦʣʦʪʦʨʫʜʥʠʭ 

ʦʙʻʢʪʽʚ ʈʘʭʽʚʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ 

(ʟʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʎʽʭʦʥʷ ʉ.ɯ.) 

ʈʦʜʦʚʠʱʝ ʉʘʫʣʷʢ ʪʘ 

ʨʫʜʦʧʨʦʷʚʠ 

ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ  

ʪʝʨʤʦ-ɽʈʉ, ʤʢɺ/ʛʨʘʜ 

Ŭ ʩʝʨ, ʤʢɺ/ʛʨʘʜ 

ʇʽʨʠʪ ʧʝʨʰʦʾ ʛʝʥʝʨʘʮʽʾ 

ʉʘʫʣʷʢ  ʚʽʜ ï 520 ʜʦ +490 ï210 

ɹʽʣʠʡ ʇʦʪʽʢ ʚʽʜ ï540 ʜʦ +720 +143 

ʂʘʤʽʥʴ-ʂʣʴʦʚʢʘ ʚʽʜ ï10 ʜʦ ï 250 ï115 

ɹʘʥʩʴʢʠʡ ʚʽʜ ï100 ʜʦ  ï280 ï180 

ʄʘʨʽʚ ʚʽʜ +200 ʜʦ +810 +454 

ʇʽʨʠʪ ʜʨʫʛʦʾ ʛʝʥʝʨʘʮʽʾ 

ʉʘʫʣʷʢ ʚʽʜ ï110 ʜʦ +680 +290 

ɹʽʣʠʡ ʇʦʪʽʢ ʚʽʜ ï300 ʜʦ +700 +351 

ʂʘʤʽʥʴ-ʂʣʴʦʚʢʘ ʚʽʜ ï50 ʜʦ +500 +295 

ɹʘʥʩʴʢʠʡ ʚʽʜ ï400 ʜʦ +760 +300 

ʄʘʨʽʚ ʚʽʜ +20 ʜʦ +740 +340 

 

ʊʘʢʦʞ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʪʘ ʪʝ, ʱʦ ʥʘ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʽʨʠʪʫ 

ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ-ʜʦʤʽʰʦʢ ʫ ʡʦʛʦ ʩʢʣʘʜʽ [107]. ʋ ʏʠʚʯʠʥʩʴʢʦʤʫ 

ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʚ ʩʢʣʘʜʽ ʢʨʠʩʪʘʣʽʚ ʧʽʨʠʪʫ ʚʠʷʚʣʝʥʦ ʥʝʚʝʣʠʢʫ ʨʽʟʥʦʚʠʜʥʽʩʪʴ 

ʝʣʝʤʝʥʪʽʚ-ʜʦʤʽʰʦʢ ï ʮʝ Ni, Co, Cu, ʨʽʜʰʝ As. ɸʣʝ ʫ ʩʢʣʘʜʽ ʢʚʘʨʮʦʚʠʭ 

ʩʫʣʴʬʽʜʠʟʦʚʘʥʠʭ ʞʠʣʘʭ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʠʡ ʩʧʝʢʪʨ ʝʣʝʤʝʥʪʽʚ-

ʜʦʤʽʰʦʢ, ʮʝ Ni, Co, Cu, As, Ag, ɸu, Mn, Sb, Pb, Zn, Ti, Sn, Sr, Nb ʪʘ ʽʥ. ʝʣʝʤʝʥʪʠ. ʋ 

ʈʘʭʽʚʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʪʘ, ʟʦʢʨʝʤʘ, ʥʘ ʟʦʣʦʪʦʨʫʜʥʦʤʫ ʨʦʜʦʚʠʱʽ ʉʘʫʣʷʢ ʫ 

ʩʢʣʘʜʽ ʧʨʦʞʠʣʽʚ ʧʽʨʠʪʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʪʘʢʽ ʝʣʝʤʝʥʪʠ-ʜʦʤʽʰʢʠ ʷʢ Ni, Co, Cu, 

Ag. ɸ ʥʘ ʨʦʜʦʚʠʱʽ ʉʘʫʣʷʢ ʫ ʢʨʠʩʪʘʣʘʭ ʧʽʨʠʪʫ ʧʦʰʠʨʝʥʽ Cu, Co, Ni, Ti. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʩʝʨʝʜ ʩʫʣʴʬʽʜʽʚ ʧʽʨʠʪ, ʤʘʶʯʠ ʚʝʣʠʢʠʡ ʝʣʝʢʪʨʦʥʥʠʡ 

ʧʦʪʝʥʮʽʘʣ, ʻ ʧʝʨʝʚʘʞʥʠʤ ʦʩʘʜʞʫʚʘʯʝʤ ʟʦʣʦʪʘ ʽʟ ʨʦʟʯʠʥʽʚ. ʇʦʟʠʪʠʚʥʦ ʟʘʨʷʜʞʝʥʘ 
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ʧʦʚʝʨʭʥʷ ʢʨʠʩʪʘʣʘ (ʨ-ʪʠʧʫ) ʩʦʨʙʫʻ ʢʦʤʧʣʝʢʩʥʽ ʽʦʥʠ ʟʦʣʦʪʘ. ʗʢ ʟʘʟʥʘʯʝʥʦ, 

ʥʘʷʚʥʽʩʪʴ ʤʠʰôʷʢʫ (As) ʚ ʧʽʨʠʪʽ (ʷʢ ʝʣʝʤʝʥʪʘ-ʜʦʤʽʰʢʠ) ʧʽʜʩʠʣʶʻ ʩʦʨʙʮʽʡʥʦ-

ʢʦʣʝʢʪʦʨʩʴʢʫ ʻʤʥʽʩʪʴ ʧʽʨʠʪʫ ʚʽʜʥʦʩʥʦ ʟʦʣʦʪʘ [90]. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ 

ʨʘʡʦʥʽ ʤʠʰôʷʢ (As) ʧʨʠʩʫʪʥʽʡ ʫ ʚʩʽʭ ʧʨʦʙʘʭ ʟ ʢʚʘʨʮʦʚʠʭ ʞʠʣ ʏʠʚʯʠʥʩʴʢʦʛʦ 

ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʷʢ ʽ ʈʘʭʽʚʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. ʆʢʨʽʤ ʪʦʛʦ ʥʘ ʨʷʜʽ ʨʫʜʦʧʨʦʷʚʽʚ 

ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʧʨʠʩʫʪʥʽʡ ʤʽʥʝʨʘʣ ʘʨʩʝʥʦʧʽʨʠʪ. 

ɻʘʣʝʥʽʪ (PbS)  ̒ ʛʦʣʦʚʥʠʤ ʨʫʜʥʠʤ ʤʽʥʝʨʘʣʦʤ ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʨʦʜʦʚʠʱ ʽ 

ʨʫʜʦʧʨʦʷʚʽʚ ʪʨʴʦʭ ʨʫʜʥʠʭ ʬʦʨʤʘʮʽʡ (ʉ.ɸ. ɻʘʣʠʡ, 1991): ʛʘʣʝʥʽʪ-ʩʬʘʣʝʨʠʪʦʚʘ ʚ 

ʧʽʱʘʥʦ-ʛʠʥʠʩʪʠʭ ʽ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʦʜʘʭ (ʨʫʜʦʧʨʦʷʚʠ ʇʨʠʜʥʽʩʪʝʨʷ, ɼʦʥʙʘʩʫ, ɼɼɿ 

ʪʘ ɿʘʢʘʨʧʘʪʪʷ); ʧʽʨʠʪ-ʛʘʣʝʥʽʪ-ʩʬʘʣʝʨʠʪʦʚʦʾ ʚ ʩʠʣʽʢʘʪʥʠʭ (ʝʬʫʟʠʚʥʠʭ ʽ 

ʪʝʨʠʛʝʥʥʠʭ) ʧʦʨʦʜʘʭ (ʨʦʜʦʚʠʱʘ ʽ ʨʫʜʦʧʨʦʷʚʠ  ɿʘʢʘʨʧʘʪʪʷ ʪʘ ʅʘʛʦʣʴʥʦʛʦ ʢʨʷʞʫ ʚ 

ɼʦʥʙʘʩʽ); ʧʨ̔ʠʪ-ʛʘʣʝʥʽʪ-ʩʬʘʣʝʨʠʪʦʚʦ ʾ ʚ ʩʠʣʽʢʘʪʥʠʭ ʧʦʨʦʜʘʭ (ʨʫʜʦʧʨʦʷʚʠ 

ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ ʚ ʂʘʨʧʘʪʘʭ) [78]. ʉʘʤʝ ʚ ɼʦʥʙʘʩʽ ʛʦʣʦʚʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʛʘʣʝʥʽʪʫ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʣʽʤʝʪʘʣʝʚʠʤʠ ʽ ʟʦʣʦʪʦ-ʧʦʣʽʤʝʪʘʣʝʚʠʤʠ ʨʫʜʘʤʠ ʅʘʛʦʣʴʥʦʛʦ 

ʢʨʷʞʫ (ɭʩʘʫʣʽʚʩʴʢʝ, ʅʘʛʦʣʴʥʦ-ʊʘʨʘʩʽʚʩʴʢʝ, ɾʫʨʘʚʩʴʢʝ, ɹʦʙʨʠʢʽʚʩʴʢʝ ʪʘ ʽʥʰʽ 

ʨʦʜʦʚʠʱʘ ʪʘ ʨʫʜʦʧʨʦʷʚʠ) ʫ ʷʢʠʭ ʛʘʣʝʥʽʪʦʤ ʩʢʣʘʜʝʥʽ ʚʢʣʶʯʝʥʥʷ, ʛʥʽʟʜʘ, ʧʨʦʞʠʣʢʠ 

ʽ ʤʘʩʠʚʥʽ ʚʠʜʽʣʝʥʥʷ, ʱʦ ʚʠʧʦʚʥʶʶʪʴ ʞʠʣʠ ʯʠ ʾʭ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ [42]. 

ʉʘʤʝ ʚ ʂʘʨʧʘʪʩʴʢʽʡ ʧʨʦʚʽʥʮʽʾ [27; 12] ʛʘʣʝʥʽʪ ʚʠʷʚʣʝʥʠʡ ʫ ʢʦʣʯʜʘʥʥʦ-

ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʽ ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʨʫʜʘʭ ʏʠʚʯʠʥʩʴʢʦʛʦ ʽ ʈʘʭʽʚʩʴʢʦʛʦ ʨʫʜʥʠʭ ʨʘʡʦʥʽʚ 

ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʠʚʫ, ʪʘ ʫ ʟʦʣʦʪʦ- ʽ ʙʘʨʠʪ-ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʨʫʜʘʭ ɹʝʨʝʛʽʚʩʴʢʦʛʦ ʡ 

ɹʽʛʘʥʩʴʢʦʛʦ ʨʫʜʥʠʭ ʧʦʣʽʚ, ʘ ʪʘʢʦʞ ʫ ʨʪʫʪʥʠʭ ʽ ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʨʦʜʦʚʠʱʘʭ ʪʘ 

ʨʫʜʦʧʨʦʷʚʘʭ ɺʠʰʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ; ʛʘʣʝʥʽʪ ʛʦʣʦʚʥʠʡ ʤʽʥʝʨʘʣ ʊʨʫʩʢʘʚʝʮʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ ʫ ʇʝʨʝʜʢʘʨʧʘʪʪʽ. ʋ ʨʫʜʦʧʨʦʷʚʘʭ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚʽʥ ʫʪʚʦʨʶʻ 

ʚʢʨʘʧʣʝʥʥʷ ʽ ʛʥʽʟʜʘ ʨʦʟʤʽʨʦʤ ʜʦ 5 ʤʤ, ʘ ʪʘʢʦʞ ʧʨʦʞʠʣʢʠ ʜʦ 3 ʤʤ, ʫ ʢʚʘʨʮʦʚʠʭ, 

ʢʚʘʨʮ-ʙʘʨʠʪʦʚʠʭ, ʢʘʨʙʦʥʘʪʥʠʭ ʞʠʣʘʭ. ɺ ʈʘʭʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʛʘʣʝʥʽʪ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʡ ʣʽʥʟʘʤʠ, ʧʨʦʞʠʣʢʘʤʠ, ʛʥʽʟʜʘʤʠ, ʨʽʜʰʝ ï ʤʘʡʞʝ ʤʦʥʦʤʽʥʝʨʘʣʴʥʠʤʠ 

ʜʨʽʙʥʦʢʨʠʩʪʘʣʽʯʥʠʤʠ ʩʢʫʧʯʝʥʥʷʤʠ, ʱʦ ʟʘʟʥʘʣʠ ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʽʟʤʫ (ʾʭ 

ʥʘʟʠʚʘʶʪʴ ʩʚʠʥʯʘʢʠ). ʋ ɹʝʨʝʛʽʚʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʧʦʣʽ ʛʘʣʝʥʽʪ ʧʦʰʠʨʝʥʠʡ ʩʝʨʝʜ 

ʚʢʨʘʧʣʝʥʠʭ, ʧʨʦʞʠʣʢʦʚʠʭ ʽ ʧʨʦʞʠʣʢʦʚʦ-ʚʢʨʘʧʣʝʥʠʭ ʨʫʜ, ʘ ʫ ɹʽʛʘʥʩʴʢʦʤʫ ʫʪʚʦʨʶʻ 

ʚʢʨʘʧʣʝʥʥʷ, ʛʥʽʟʜʘ ʡ ʞʠʣʠ, ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʧʦʨʦʞʥʠʥʘʭ. ɺ ʦʙʠʜʚʦʭ ʧʦʣʷʭ ʻ 
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ʤʦʥʦʤʽʥʝʨʘʣʴʥʽ ʤʘʩʠʚʥʽ ʩʢʫʧʯʝʥʥʷ ʛʘʣʝʥʽʪʫ. ʅʘ ʊʨʫʩʢʘʚʝʮʴʢʦʤʫ ʨʦʜʦʚʠʱʽ ʮʝ 

ʤʽʥʝʨʘʣ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʨʫʜʥʠʭ ʰʘʨʽʚ ʽ ʣʽʥʟ ʫ ʛʣʠʥʠʩʪʽʡ ʪʦʚʱʽ, ʚʠʧʦʚʥʶʻ 

ʪʨʽʱʠʥʠ ʽ ʧʨʦʞʠʣʢʠ. ʇʦʦʜʠʥʦʢʽ ʟʥʘʭʽʜʢʠ ʡʦʛʦ ʚʠʷʚʣʝʥʽ ʫ ʢʘʣʴʮʠʪʦʚʠʭ ʧʨʦʞʠʣʢʘʭ 

ʤʝʥʽʣʽʪʦʚʦʾ ʩʚʽʪʠ ʂʘʨʧʘʪ [78]. 

ʅʘʡʯʘʩʪʽʰʝ ʬʦʨʤʘʤʠ ʧʨʦʷʚʫ ʛʘʣʝʥʽʪʫ ʻ ʛʥʽʟʜʘ, ʞʠʣʠ, ʚʢʨʘʧʣʝʥʽ ʽ ʤʘʩʠʚʥʽ 

ʚʠʜʽʣʝʥʥʷ. ɺ ʤʘʡʞʝ ʤʦʥʦʤʽʥʝʨʘʣʴʥʠʭ ʛʘʣʝʥʽʪʦʚʠʭ ʩʚʠʥʯʘʢʘʭ ʫ ʤʝʪʘʤʦʨʬʽʯʥʠʭ 

ʢʦʤʧʣʝʢʩʘʭ ʈʘʭʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʰʠʨʦʢʦ ʨʦʟʚʠʥʝʥʽ ʙʣʘʩʪʠʯʥʽ ʫʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʩʣʽʜʠ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. ʋ ʙʣʠʟʴʢʦ ʧʦʚʝʨʭʥʝʚʠʭ ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʨʫʜʘʭ 

(ɹʝʨʝʛʦʚʝ, ɹʽʛʘʥʴ, ɹʘʥʷ ʪʘ ʽʥ.) ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʩʢʝʣʝʪʥʽ ʡ ʜʝʥʜʨʠʪʦʧʦʜʽʙʥʽ 

ʚʠʜʽʣʝʥʥʷ ʛʘʣʝʥʽʪʫ, ʥʘ ʨʪʫʪʥʦʤʫ ʨʦʜʦʚʠʱʽ ɹʦʨʢʫʪ ʪʨʘʧʣʷʶʪʴʩʷ ʩʪʘʣʘʢʪʠʪʦʧʦʜʽʙʥʽ 

ʘʛʨʝʛʘʪʠ. ɺ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʭ ʘʛʨʝʛʘʪʘʭ ʧʦʜʝʢʫʜʠ ʧʨʦʩʪʝʞʫʶʪʴ ʟʦʥʘʣʴʥʽʩʪʴ ʨʦʩʪʫ, 

ʷʢʫ ʯʽʪʢʦ ʚʠʜʥʦ ʥʘ ʧʨʦʪʨʘʚʣʝʥʠʭ ʧʦʚʝʨʭʥʷʭ. ʌʽʛʫʨʠ ʧʨʠʨʦʜʥʴʦʛʦ ʪʨʘʚʣʝʥʥʷ 

ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʦʞ ʜʣʷ ʛʘʣʝʥʽʪʫ ɹʝʨʝʛʦʚʘ ʚ ɿʘʢʘʨʧʘʪʪʽ, ʧʨʠʯʦʤʫ ʥʘʡʽʥʪʝʥʩʠʚʥʽʰʝ 

ʚʦʥʠ ʚʠʨʘʞʝʥʽ ʥʘ ʛʨʘʥʷʭ ʢʫʙʘ. ɼʦʙʨʝ ʩʬʦʨʤʦʚʘʥʽ ʢʨʠʩʪʘʣʠ ʛʘʣʝʥʽʪʫ ʧʦʨʽʚʥʷʥʦ 

ʨʽʜʢʽʩʥʽ ʡ ʤʽʩʪʷʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʧʦʨʦʞʥʠʥʘʭ ʨʫʜ ʘʙʦ ʚʤʽʩʥʠʭ ʧʦʨʦʜʘʭ. ɯʭ 

ʢʨʠʩʪʘʣʦʤʦʨʬʦʣʦʛʽʷ ʧʨʦʩʪʘ: ʟʫʤʦʚʣʝʥʘ ʧʝʨʝʚʘʞʥʠʤ ʨʦʟʚʠʪʢʦʤ ʢʫʙʘ ʽ ʦʢʪʘʝʜʨʘ 

(ʈʠʩ.5.22). 

 

 

 

 
 

 

 

 

ʈʠʩ. 5.22. ʂʨʠʩʪʘʣʦʤʦʨʬʦʣʦʛʽʯʥʽ ʬʦʨʤʠ ʛʘʣʝʥʽʪʫ: 1ï ʢʫʙ, 2 ï ʦʢʪʘʝʜʨ. 

 

ɼʫʞʝ ʯʘʩʪʦ ʫ ʏʠʚʯʠʥʩʴʢʦʤʫ ʽ ʚ ʈʘʭʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʪʨʘʧʣʷʶʪʴʩʷ ʘʩʦʮʽʘʮʽʾ 

ʛʘʣʝʥʽʪʫ ʟ ʧʽʨʠʪʦʤ ʽ ʭʘʣʴʢʦʧʽʨʠʪʦʤ ʫ ʢʚʘʨʮʽ. ɻʘʣʝʥʽʪ ʯʘʩʪʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʪʽʩʥʽʡ 

ʘʩʦʮʽʘʮʽʾ ʽʟ ʩʬʘʣʝʨʠʪʦʤ ʪʘ ʭʘʣʴʢʦʧʽʨʠʪʦʤ ʪʘ ʧʽʨʠʪʦʤ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʘʡʞʝ 
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ʦʜʥʦʯʘʩʥʝ ʫʪʚʦʨʝʥʥʷ ʮʠʭ ʤʽʥʝʨʘʣʽʚ, ʧʨʠʯʦʤʫ ʛʘʣʝʥʽʪ ʫ ʜʘʥʦʤʫ ʧʘʨʘʛʝʥʝʟʠʩʽ 

(ʭʘʣʴʢʦʧʽʨʠʪ, ʧʽʨʠʪ, ʩʬʘʣʝʨʠʪ) ʻ ʥʘʡʧʽʟʥʽʰʠʤʠ. ʊʘʢʦʞ ʯʘʩʪʦ ʛʘʣʝʥʽʪ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʧʦ ʧʽʨʠʪʫ, ʨʫʡʥʫʶʯʠ ʡʦʛʦ ʟʝʨʥʘ ʘʙʦ ʫʪʚʦʨʶʻ ʧʨʦʞʠʣʢʠ (ʈʠʩ. 5.23, 5.24). 

ɼʦʙʨʝ ʩʬʦʨʤʦʚʘʥʽ ʢʨʠʩʪʘʣʠ ʛʘʣʝʥʽʪʫ ʧʦʨʽʚʥʷʥʦ ʨʽʜʢʽʩʥʽ ʡ ʤʽʩʪʷʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʫ ʧʦʨʦʞʥʠʥʘʭ ʨʫʜ ʘʙʦ ʚʤʽʩʥʠʭ ʧʦʨʦʜʘʭ. ɰʭ ʢʨʠʩʪʘʣʦʤʦʨʬʦʣʦʛʽʷ ʜʫʞʝ 

ʧʨʦʩʪʘ: ʟʫʤʦʚʣʝʥʘ ʧʝʨʝʚʘʞʥʦ ʨʦʟʚʠʪʢʦʤ ʢʫʙʘ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʘʡʞʝ ʦʜʥʦʯʘʩʦʚʝ 

ʚʠʜʽʣʝʥʥʷ ʤʽʥʝʨʘʣʽʚ [78]. 

 

 

 

 

ʈʠʩ. 5.23. ʌʦʨʤʫʚʘʥʥʷ ʛʘʣʝʥʽʪʫ (PbS) ʧʦ ʧʽʨʠʪʫ (FeS2), ʨʫʜʦʧʨʦʷʚ ɼʦʙʨʠʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 
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ʈʠʩ. 5.24. ʌʦʨʤʫʚʘʥʥʷ ʛʘʣʝʥʽʪʫ (PbS) ʧʦ ʧʽʨʠʪʫ (FeS2), ʨʫʜʦʧʨʦʷʚ ʄʦʢʨʠʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 
 

 

ɿʘ ʜʫʤʢʦʶ ʅ.ʉ. ɺʽʜʷʢʽʥʘ (1966), ʧʨʦʞʠʣʢʠ ʩʚʽʞʦʛʦ ʛʘʣʝʥʽʪʫ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ 

ʞʠʣʠ ʦʢʠʩʥʝʥʦʛʦ ʽ ʚʠʣʫʛʫʚʘʥʦʛʦ ʧʽʨʠʪʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʮʝʩ ʦʢʠʩʥʝʥʥʷ ʽ 

ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʧʽʨʠʪʫ ʧʝʨʝʜʫʚʘʚ ʧʦʣʽʤʝʪʘʣʽʯʥʽʡ ʤʽʥʝʨʘʣʽʟʘʮʽʾ. ʂʨʠʩʪʘʣʠʢʠ 

ʛʘʣʝʥʽʪʫ ʚ ʘʩʦʮʽʘʮʽʾ ʟ ʧʽʨʠʪʦʤ ʫ ʢʚʘʨʮʽ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ ʜʦʩʣʽʜʞʝʥʥʦ ʪʝʨʤʦ-

ɽʈʉ. 

ɿʥʘʯʝʥʥʷ ʽ ʟʥʘʢʫ ʪʝʨʤʦ-ɽʈʉ ʛʘʣʝʥʽʪʫ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ï

590 ʜʦ ï280 ʤʢɺ/ʛʨʘʜ, ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ ï373 ʜʦ ï531 

ʤʢɺ/ʛʨʘʜ.(ʜʠʚ.ʜʦʜ.17). 

ʊʝʨʤʦʝʣʝʢʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʘʣʝʥʽʪʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʛʝʥʝʨʘʣʴʥʘ ʚʠʙʽʨʢʘ 

ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ, ʚʘʨʽʘʮʽʡʥʘ ʢʨʠʚʘ ʨʦʟʤʘʭʫ ʚʠʙʽʨʦʢ ʪʘ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-

ɽʈʉ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ ʻ ʦʜʥʦʤʦʜʘʣʴʥʠʤʠ (ʈʠʩ. 5.25). ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʞʫʪʴ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʨʽʚʥʷʥʦ ʩʪʘʙʽʣʴʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʛʘʣʝʥʽʪʫ ʟ 

ʤʽʥʝʨʘʣʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʬʣʶʾʜʽʚ. 
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ʈʠʩ. 5.25.ɻʝʥʝʨʘʣʴʥʽ ʚʠʙʽʨʢʠ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʛʘʣʝʥʽʪʫ ʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ. 

 

 

ɺʽʜôʻʤʥʽ ʟʥʘʯʝʥʥʷ ʟʥʘʢʫ ʪʝʨʤʦ-ɽʈʉ ʛʘʣʝʥʽʪʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʮʝ ʛʣʠʙʠʥʠ 

ʫʪʚʦʨʝʥʥʷ ï ʩʝʨʝʜʥʽ ʽ ʚʝʣʠʢʽ ʛʣʠʙʠʥʠ. 

ɼʦʩʣʽʜʞʝʥʦ ʪʘʢʦʞ ʛʘʣʝʥʽʪ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ɸʣʴʙʽʥ, ʷʢʠʡ ʬʦʨʤʫʻ ʜʨʽʙʥʦ- 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ ʨʽʟʥʦʚʠʜʠ. ʎʝʡ ʤʽʥʝʨʘʣ ʫʪʚʦʨʶʻ ʦʢʨʝʤʽ ʧʨʦʞʠʣʢʠ ʯʠ 

ʚʢʨʘʧʣʝʥʥʷ ʫ ʩʣʘʥʮʷʭ ʽ ʢʚʘʨʮʽ (ʈʠʩ. 5.27). 
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ʈʠʩ. 5.26. ʊʝʨʤʦ-ɽʈʉ ʛʘʣʝʥʽʪʫ ˉ44 (2) ʽ ʧʽʨʠʪʫ ˉ45 (1) ʫ ʢʚʘʨʮʽ (3) ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ (ʧʽʨʠʪ-

1, ʛʘʣʝʥʽʪ-2, ʢʚʘʨʮ-3). 

 

 

ʈʦʟʤʽʨ ʢʨʠʩʪʘʣʽʚ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʨʽʟʥʦʚʠʜʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,1ï0,2ʤʤ, ʘ 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʭ 0,5ï2,0ʤʤ. ʆʢʨʝʤʽ ʢʨʠʩʪʘʣʠ ʪʨʘʧʣʷʶʪʴʩʷ ʟʨʽʜʢʘ ï ʮʝ, 
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ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʟʝʤʣʠʩʪʦʧʦʜʽʙʥʽ ʩʢʫʧʯʝʥʥʷ ʛʘʣʝʥʽʪʦʚʦʾ ʤʘʩʠ. ɺʦʜʥʦʯʘʩ 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ ʢʨʠʩʪʘʣʠ ʤʘʶʪʴ ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʡ ʤʝʪʘʣʝʚʠʡ ʙʣʠʩʢ. ɺ ʦʢʨʝʤʠʭ 

ʚʟʽʨʮʷʭ ʧʨʦʞʠʣʢʠ ʛʘʣʝʥʽʪʫ ʟʥʘʭʦʜʷʪʴʩʷ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʨʫʜʥʠʤʠ ʤʽʥʝʨʘʣʘʤʠ (ʈʠʩ. 

5.27). 

 

 

 

ʈʠʩ. 5.27. ʇʦʦʜʠʥʦʢʽ ʢʨʠʩʪʘʣʠ ʛʘʣʝʥʽʪʫ ʪʘ ʧʽʨʠʪʫ ʫ ʢʚʘʨʮʽ ʨʫʜʦʧʨʦʷʚʫ ɸʣʴʙʠʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 

 

 

ɿʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʛʘʣʝʥʽʪʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ï620 ʜʦ ï120 ʤʢɺ/ʛʨʘʜ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʥʷʪʢʦʚʦ ʝʣʝʢʪʨʦʥʥʠʡ ʪʠʧ ʪʝʨʤʦʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ, ʘ ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʚʽʜ ï225 ʜʦ ï467 ʤʢɺ/ʛʨʘʜ. (ʜʠʚ.ʜʦʜ.18). 
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ʈʠʩ. 5.28. ɻʝʥʝʨʘʣʴʥʽ ʚʠʙʽʨʢʠ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʛʘʣʝʥʽʪʫ ʟ ʨʫʜʦʧʨʦʷʚʫ ɸʣʴʙʠʥ. 

 

 

ʑʦʜʦ ʛʘʣʝʥʽʪʫ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ʃʦʩʪʫʥ, ʪʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʛʘʣʝʥʽʪ ʟ ʜʘʥʦʛʦ 

ʨʫʜʦʧʨʦʷʚʫ ʪʽʩʥʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʩʬʘʣʝʨʠʪʦʤ, ʧʽʨʠʪʦʤ, ʭʘʣʴʢʦʧʽʨʠʪʦʤ. ɺʽʥ 
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ʫʪʚʦʨʶʻ ʚʢʨʘʧʣʝʥʥʷ, ʛʥʽʟʜʘ ʽ ʪʦʥʝʥʴʢʽ ʧʨʦʞʠʣʢʠ ʫ ʪʨʽʱʠʥʘʭ ʚ ʦʢʚʘʨʮʦʚʘʥʠʭ 

ʧʦʨʦʜʘʭ. ʅʘʡʙʽʣʴʰʝ ʚʠʜʽʣʝʥʥʷ ʛʘʣʝʥʽʪʫ ʧʦʚôʷʟʘʥʽ ʟ ʙʘʨʠʪ ʢʘʨʙʦʥʘʪʥʠʤʠ 

ʞʠʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʩʘʤʝ ʫ ʚʝʨʭʽʚôʾ ʧʦʪʽʯʢʘ ʃʦʩʪʫʥ. ʊʫʪ ʛʘʣʝʥʽʪ ʪʨʘʧʣʷʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʜʨʽʙʥʠʭ ʚʢʨʘʧʣʝʥʴ ʪʘ ʜʨʽʙʥʠʭ ʧʨʦʞʠʣʢʽʚ ʫ ʙʘʨʠʪʽ. ɺʽʜʤʽʯʘʶʪʴʩʷ 

ʚʠʜʽʣʝʥʥʷ ʛʘʣʝʥʽʪʫ ʚ ʽʥʪʝʨʩʪʠʮʽʷʭ ʤʽʞ ʟʝʨʥʘʤʠ ʙʘʨʠʪʫ ʽ ʟʘʤʽʱʝʥʥʷ ʡʦʛʦ ʧʦ 

ʪʨʽʱʠʥʘʭ ʩʧʘʡʥʦʩʪʽ. ʇʨʦʞʠʣʢʠ ʩʚʽʞʦʛʦ ʛʘʣʝʥʽʪʫ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴ ʧʦ ʧʨʦʩʪʷʛʘʥʥʽ 

ʞʠʣʠ ʦʢʠʩʥʝʥʦʛʦ ʽ ʚʠʣʫʛʫʚʘʥʦʛʦ ʧʽʨʠʪʫ, ʥʘ ʜʫʤʢʫ ʅ.ʉ. ɺʽʜʷʢʽʥʘ (1966), ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʧʨʦʮʝʩ ʦʢʠʩʥʝʥʥʷ ʽ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʧʽʨʠʪʫ ʧʝʨʝʜʫʚʘʚ ʧʦʣʽʤʝʪʘʣʝʚʽʡ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ. ʊʝʨʤʦ-ɽʈʉ ʛʘʣʝʥʽʪʫ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ʃʦʩʪʫʥ ï ʚ̔ʜ -610 ʜʦ -290 

ʤʢɺ/ʛʨʘʜ, ʘ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʘʶʪʴ -350 ʢɺ/ʛʨʘʜ., (ʚʠʥʷʪʢʦʚʦ ʝʣʝʢʪʨʦʥʥʠʡ 

ʪʠʧ ʧʨʦʚʽʜʥʦʩʪʽ), ʘ ʝʣʝʤʝʥʪʠ ʜʦʤʽʰʢʠ ï Mn, Cu, Ag, Bi, Sb. 

ʅʘ ʧʽʜʩʪʘʚʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʉ.ɸ. ɻʘʣʠʡ, 1991) ʟôʷʩʦʚʘʥʦ, ʱʦ ʟʘ 

ʨʦʟʧʦʜʽʣʦʤ ʝʣʝʤʝʥʪʽʚ-ʜʦʤʽʰʦʢ ʫ ʛʘʣʝʥʽʪʽ ʪʘ ʟʤʽʥʦʶ ʾʭʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʨʽʟʥʠʭ 

ʧʦʨʦʜʘʭ ʚʠʜʽʣʷʶʪʴ ʛʨʫʧʠ ʝʣʝʤʝʥʪʽʚ-ʽʥʜʠʢʘʪʦʨʽʚ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ: Mn, Cd, Cu 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ; Ag, Sb, Bi ï ʧʨʦ ʨʝʞʠʤ ʢʠʩʣʦʪʥʦʩʪʽ-ʣʫʞʥʦʩʪʽ 

ʩʝʨʝʜʦʚʠʱʘ; Sn, Ag, ʪʘ Mn ï ʧʨʦ ʧʝʚʥʽ ʨʝʛʽʦʥʘʣʴʥʦ-ʛʝʦʭʽʤʽʯʥʽ ʪʘ ʨʫʜʥʦʬʦʨʤʘʮʽʡʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ. ɺʘʞʣʠʚʠʤ ʛʝʥʝʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʟʦʢʨʝʤʘ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʠʩʢʫ, ʻ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Sb/Bi ʚ ʛʘʣʝʥʽʪʽ (Sb/Bi >1-5) ʱʦ ʚʣʘʩʪʠʚʝ ʛʘʣʝʥʽʪʫ ʜʣʷ 

ʙʣʠʟʴʢʦʧʦʚʝʨʭʥʝʚʠʭ ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʨʦʜʦʚʠʱ, ʫ ʨʫʜʦʧʨʦʷʚʽ ʃʦʩʪʫʥ ( Sb-1200 ʛ/ʪ, 

Bi-100 ʛ/ʪ), ʟʘ ʜʦʩʣʽʜʞʝʥʷʤʠ ʉ. ɻʘʣʽʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ 

ʛʘʣʝʥʽʪʫ ʤʠ ʤʦʞʝʤʦ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʝʨʦʟʽʡʥʦʛʦ ʟʨʽʟʫ ʨʫʜʦʧʨʦʷʚʫ ʯʠ ʨʦʜʦʚʠʱʘ. 

ʉʬʘʣʝʨʠʪ (ZnS) ï ʚʠʷʚʣʝʥʠʡ ʤʘʡʞʝ ʚ ʫʩʽʭ ʤʽʥʝʨʘʣʴʥʠʭ ʧʨʦʚʽʥʮʽʷʭ ʋʢʨʘʾʥʠ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʚʦʤʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʨʽʟʥʦʚʠʜʘʤʠ ï ʷʚʥʦʢʨʠʩʪʘʣʽʯʥʠʤ ʽ 

ʧʨʠʭʦʚʘʥʦʢʨʠʩʪʘʣʽʯʥʠʤ (ʙʨʫʥʢʽʪʦʤ). ʁʦʛʦ ʨʦʜʦʚʠʱʘ ʽ ʙʽʣʴʰʽʩʪʴ ʨʫʜʦʧʨʦʷʚʽʚ 

ʨʦʟʪʘʰʦʚʘʥʽ ʚ ɼʦʥʝʮʴʢʽʡ ʪʘ ʂʘʨʧʘʪʩʴʢʽʡ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʧʨʦʚʽʥʮʽʷʭ. ɺ ʽʥʰʠʭ 

ʧʨʦʚʽʥʮʽʷʭ ʚʽʜʦʤʽ ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ ʨʫʜʦʧʨʦʷʚʠ ʡ ʦʢʨʝʤʽ ʟʥʘʭʽʜʢʠ. ʉʬʘʣʝʨʠʪ ʨʘʟʦʤ 

ʟ ʛʘʣʝʥʽʪʦʤ ʻ ʛʦʣʦʚʥʠʤ ʤʽʥʝʨʘʣʦʤ ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʨʦʜʦʚʠʱ ʽ ʨʫʜʦʧʨʦʷʚʽʚ ʪʨʴʦʭ 

ʨʫʜʥʠʭ ʬʦʨʤʘʮʽʡ, ʱʦ ʦʧʠʩʘʥʽ ʚʠʱʝ ʚ ʛʘʣʝʥʽʪʽ [78]. 
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ʋ ʂʘʨʧʘʪʩʴʢʽʡ ʧʨʦʚʽʥʮʽʾ ʩʬʘʣʝʨʠʪ (ZnS) ʻ ʤʽʥʝʨʘʣʦʤ ʢʦʣʯʝʜʘʥʥʦ-

ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʽ ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʨʫʜʦʧʨʦʷʚʽʚ ʈʘʭʽʚʩʴʢʦʛʦ ʽ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʽʚ 

ʄʘʨʤʘʨʦʩʴʢʦʛʦ ʤʘʩʩʠʚʫ. 

ʋ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʩʬʘʣʝʨʠʪ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʽʩʥʽʡ ʘʩʦʮʽʘʮʽʾ ʟ ʛʘʣʝʥʽʪʦʤ ʽ 

ʭʘʣʴʢʦʧʽʨʠʪʦʤ, ʯʘʩʪʦ ʟʘʧʦʚʥʶʻ ʨʘʟʦʤ ʟ ʮʠʤʠ ʤʽʥʝʨʘʣʘʤʠ ʪʨʽʱʠʥʠ ʜʨʦʙʣʝʥʥʷ 

ʧʽʨʠʪʫ ʚ ʢʦʣʯʝʜʘʥʥʠʭ ʨʫʜʘʭ. ʂʽʣʴʢʽʩʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʩʬʘʣʝʨʠʪʦʤ ʽ 

ʛʘʣʝʥʽʪʦʤ ʜʫʞʝ ʤʽʥʣʠʚʝ: ʥʘ ʦʜʥʠʭ ʜʽʣʷʥʢʘʭ ʧʝʨʝʚʘʞʘʻ ʩʬʘʣʝʨʠʪ, ʘ ʥʘ ʽʥʰʠʭ 

ʛʘʣʝʥʽʪ. ʆʩʥʦʚʥʘ ʬʦʨʤʘ ʚʠʜʽʣʝʥʥʷ ʩʬʘʣʝʨʠʪʫ ï ʮʝ ʧʨʦʞʠʣʢʠ, ʛʥʽʟʜʘ ʽ 

ʚʢʨʘʧʣʝʥʥʦʩʪʽ. ʉʬʘʣʝʨʠʪ ʟʘʟʚʠʯʘʡ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʫ ʢʚʘʨʮʽ. ʅʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ 

ʚʠʷʚʣʝʥʦ ʩʬʘʣʝʨʠʪ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ, ʪʘʢʦʞ ʜʨʽʙʥʽ ʧʨʦʞʠʣʢʠ ʩʬʘʣʝʨʠʪʫ ʫ 

ʟʨʦʩʪʘʥʥʽ ʟ ʤʘʨʢʘʟʠʪʦʚʘʥʠʤ ʧʽʨʦʪʠʥʦʤ ʫ ʢʚʘʨʮʽ. ʈʦʟʤʽʨ ʦʢʨʝʤʠʭ ʚʢʨʘʧʣʝʥʥʦʩʪʝʡ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʩʦʪʠʭ ʜʦʣʝʡ ʤʽʣʽʤʝʪʨʘ ʜʦ 1ï2 ʤʤ. ʂʦʣʽʨ ʩʬʘʣʝʨʠʪʫ ʚʽʜ 

ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʯʦʨʥʦʛʦ; ʩʚʽʪʣʦ ʢʦʨʠʯʥʝʚʽ ʨʽʟʥʦʚʠʜʥʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʩʬʘʣʝʨʠʪʫ 

ʽʟ ʙʘʨʠʪ-ʧʦʣʽʤʝʪʘʣʽʯʥʠʭ ʨʜʦʧʨʦʷʚʽʚ [71]. 

ɼʣʷ ʩʬʘʣʝʨʠʪʫ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʝʤʫʣʴʩʽʡʥʦʾ ʚʢʨʘʧʣʝʥʥʦʩʪʽ 

ʭʘʣʴʢʦʧʽʨʠʪʫ, ʱʦ ʥʘʡʚʽʨʦʛʽʜʥʽʰʝ ʻ ʧʨʦʜʫʢʪʦʤ ʨʦʟʧʘʜʫ ʪʚʝʨʜʦʛʦ ʨʦʟʯʠʥʫ, ʱʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʠʩʦʢʦʟʘʣʽʟʠʩʪʠʭ ʩʬʘʣʝʨʠʪʽʚ [104]. 

ɺ ʟʦʥʽ ʦʢʠʩʥʝʥʥʷ ʩʬʘʣʝʨʠʪ ʧʽʜʜʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʦʟʢʣʘʜʘʥʥʶ ʽ 

ʟʘʤʽʱʝʥʥʶ ʛʽʜʨʦʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ. ʊʨʘʧʣʷʻʪʴʩʷ, ʱʦ ʩʬʘʣʝʨʠʪ ʧʦ ʧʝʨʠʬʝʨʽʾ ʟʝʨʝʥ ʽ 

ʧʦ ʪʨʽʱʠʥʘʭ ʟʘʤʽʱʫʻʪʴʩʷ ʢʦʣʦʤʦʨʬʥʠʤ ʢʦʚʝʣʽʥʦʤ. ɿʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [71], 

ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʤ ʩʧʝʢʪʨʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʫ ʩʬʘʣʝʨʠʪʽ ʚʠʷʚʣʝʥʦ  ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ 

ʜʦʤʽʰʢʠ (%): Mg(0,001ï0,03), Al (>0,001<0,03), Si(~0,03), Ca(0ï~0,03), Ti(0,001ï

0,1), Mn(>0,01), Co(~0,01), Ni(~0,001), Cu(~0,1), As(0ï~0,03), Zn(0ï0,001), 

Ag(0,003ï0,03), Cd(~0,1ï>0,1), Sb(< 0,01), Ba(0,01ï1,0), Bi(~0,01), La(ʩʣʽʜʠ). 

ɿʚʠʯʘʡʥʦ ʪʫʪ ʤʦʞʣʠʚʽ ʽ ʤʝʭʘʥʽʯʥʽ ʜʦʤʽʰʢʠ. ɿʥʘʯʥʦʶ ʽʟʦʤʦʨʬʥʦʶ ʜʦʤʽʰʢʦʶ ʻ 

ʢʘʜʤʽʡ (Cd). ɺ ʟʦʥʽ ʦʢʠʩʥʝʥʥʷ ʩʬʘʣʝʨʠʪ ʧʽʜʜʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʦʟʧʘʜʫ ʽ 

ʟʘʤʽʱʝʥʥʶ ʢʦʣʦʤʦʨʬʥʠʤʠ ʛʽʜʨʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ. ʑʦʜʦ ʝʣʝʤʝʥʪʽʚ-ʜʦʤʽʰʦʢ ʫ 

ʩʬʘʣʝʨʠʪʽ ʫ ʨʫʜʦʧʨʦʷʚʽ ʃʦʩʪʫʥ ʚʠʷʚʣʝʥʦ: Fe, Mn, Cd, Cu, Ag, Sn, Ge, Ga, Ti. 
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ʈʠʩ. 5.29. ʉʬʘʣʝʨʠʪ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʝʣʝʢʪʨʦʥʥʦʤʫ 

ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 

 

 

 

 

 

ʈʠʩ. 5.30. ʉʬʘʣʝʨʠʪ ʽʟ ʛʘʣʝʥʽʪʦʤ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 
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ʈʠʩ. 5.31. ʉʬʘʣʝʨʠʪ ʟ ʛʘʣʝʥʽʪʦʤ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 

 

 

ɸʨʩʝʥʦʧʽʨʠʪ (FeAsS) ï ʤʽʥʝʨʘʣ ʜʽʩʪʘʚ ʥʘʟʚʫ ʟʘ ʙʣʠʟʴʢʽʩʪʶ ʩʚʦʛʦ ʩʢʣʘʜʫ ʜʦ 

ʧʽʨʠʪʫ ʪʘ ʟʘ ʚʤʽʩʪʦʤ ʤʠʰôʷʢʫ ʚ ʥʴʦʤʫ. ʉʠʥʦʥʽʤ ï ʤʠôh̫ ʢʦʚʠʡ ʢʦʣʯʝʜʘʥ. ʋ 

ʙʘʛʘʪʴʦʭ ʨʦʜʦʚʠʱʘʭ ʘʨʩʝʥʦʧʽʨʠʪ ʤʽʩʪʠʪʴ ʪʦʥʢʦʜʠʩʧʝʨʩʥʝ ʟʦʣʦʪʦ. ɯʥʦʜʽ ʚʤʽʩʪ 

ʟʦʣʦʪʘ ʩʷʛʘʻ 0,07%, ʘʙʦ 700 ʛ ʥʘ ʪʦʥʥʫ ʤʽʥʝʨʘʣʫ (ʨʦʜʦʚʠʱʝ ɿʣʘʪʥʘ ʫ 

ʊʨʘʥʩʠʣʴʚʘʥʽʾ) [43]. 

ɸʨʩʝʥʦʧʽʨʠʪ ʫʪʚʦʨʶʻ ʩʫʮʽʣʴʥʽ ʽ ʟʝʨʥʠʩʪʽ ʘʛʨʝʛʘʪʠ, ʘ ʪʘʢʦʞ ʦʢʨʝʤʽ 

ʚʢʨʘʧʣʝʥʥʷ. ʎʝ ʜʦʙʨʝ ʢʨʠʩʪʘʣʦʛʨʘʬʽʯʥʦ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʡ ʤʽʥʝʨʘʣ. ʂʨʠʩʪʘʣʠ 

ʡʦʛʦ ʟʚʠʯʘʡʥʦ ʤʘʶʪʴ ʧʨʠʟʤʘʪʠʯʥʠʡ ʛʘʙʽʪʫʩ; ʚʦʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʢʦʨʦʪʢʽ ʘʙʦ 

ʚʠʪʷʛʥʫʪʽ ʫ ʪʦʥʢʽ ʛʦʣʦʯʢʠ, ʧʨʠʪʫʧʣʝʥʽ ʧʨʠʟʤʠ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʨʦʜʫ. 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʦʟʚʠʪʦʢ ʮʠʭ ʜʚʦʭ ʧʨʠʟʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʧʩʝʚʜʦʙʽʧʽʨʘʤʽʜʘʣʴʥʠʭ ʬʦʨʤ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʘʨʩʝʥʦʧʽʨʠʪʫ [43]. 

ɸʨʩʝʥʦʧʽʨʠʪ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʢʦʣʯʝʜʘʥʥʠʭ ʽ ʤʽʜʥʦʢʦʣʯʝʜʘʥʥʠʭ ʨʫʜ. 

ʏʘʩʪʽʰʝ ʚʩʴʦʛʦ ʢʽʣʴʢʽʩʪʴ ʡʦʛʦ ʥʝʟʥʘʯʥʘ ʽ ʣʠʰʝ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʚʽʥ ʩʷʛʘʻ 

ʙʽʣʴʰʦʛʦ ʚʤʽʩʪʫ, ʽ ʨʘʟʦʤ ʟ ʧʽʨʠʪʦʤ ʻ ʛʦʣʦʚʥʠʤ ʨʫʜʥʠʤ ʤʽʥʝʨʘʣʦʤ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʧʦʰʠʨʝʥʥʷ ʡʦʛʦ ʚ ʤʝʞʘʭ ʨʫʜʥʠʭ ʪʽʣ ʥʝʨʽʚʥʦʤʽʨʥʝ. ɸʨʩʝʥʦʧʽʨʠʪ ʫʪʚʦʨʶʻ 
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ʧʦʦʜʠʥʦʢʽ ʜʨʽʙʥʽ ʽʜʽʦʤʦʨʬʥʽ ʨʦʤʙʦʚʠʜʥʽ ʽ ʧʨʠʟʤʘʪʠʯʥʽ ʢʨʠʩʪʘʣʠ ʫ ʢʚʘʨʮʽ, ʧʽʨʠʪʽ, 

ʩʬʘʣʝʨʠʪʽ. ʄʽʥʝʨʘʣ ʯʘʩʪʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʽʩʥʦʤʫ ʟʨʦʩʪʘʥʥʽ ʟ ʧʽʨʠʪʦʤ, ʨʽʜʰʝ ʟʽ 

ʩʬʘʣʝʨʠʪʦʤ. 

ʅʘʤʠ ʚʠʷʚʣʝʥʠʡ ʘʨʩʝʥʦʧʽʨʠʪ ʫ ʨʫʜʦʧʨʦʷʚʘʭ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ, ʫ 

ʘʥʰʣʽʬʘʭ ʪʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʽʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʽʟʫ. 

ʋ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʷʢ ʝʣʝʤʝʥʪ-ʜʦʤʽʰʢʘ ʘʨʩʝʥ ʧʨʠʩʫʪʥʽʡ ʤʘʡʞʝ ʫ ʚʩʽʭ 

ʧʨʦʙʘʭ ʟ ʢʚʘʨʮʦʚʠʭ ʞʠʣ, ʦʢʨʽʤ ʪʦʛʦ ʫ ʥʠʟʮʽ ʨʫʜʦʧʨʦʷʚʽʚ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʚʠʷʚʣʝʥʠʡ ʤʽʥʝʨʘʣ ʘʨʩʝʥʦʧʽʨʠʪ. ɿʦʢʨʝʤʘ, ʮʝʡ ʤʽʥʝʨʘʣ ʟʥʘʡʜʝʥʠʡ ʫ ʨʫʜʦʧʨʦʷʚʽ 

ɸʣʴʙʽʥ, ʄʦʢʨʠʥ (ʈʠʩ. 5.32, 5.33).  

 

 

ʈʠʩ. 5.32. ɸʨʩʝʥʦʧʽʨʠʪ ʫ ʨʫʜʦʧʨʦʷʚʽ ɸʣʴʙʠʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʝʣʝʢʪʨʦʥʥʦʤʫ 

ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 
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ʈʠʩ. 5.33. ɸʨʩʝʥʦʧʽʨʠʪ ʫ ʨʫʜʦʧʨʦʷʚʽ ʄʦʢʨʠʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʝʣʝʢʪʨʦʥʥʦʤʫ 

ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 

 

ʍʘʣʴʢʦʧʽʨʠʪ (CuFeS2) ï ʦʜʠʥ ʽʟ ʛʦʣʦʚʥʠʭ ʤʽʥʝʨʘʣʽʚ ʤʽʜʥʦ-ʢʦʣʯʝʜʘʥʥʠʭ ʨʫʜ, 

ʜʦʩʠʪʴ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʨʫʜ ʽ ʨʽʜʰʝ ʪʨʘʧʣʷʻʪʴʩʷ ʫ 

ʽʥʰʠʭ ʪʠʧʘʭ ʨʫʜʦʧʨʷʚʽʚ. ʋ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʭʘʣʴʢʦʧʽʨʠʪ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʫ ʚʠʛʣʷʜʽ ʚʢʨʘʧʣʝʥʴ, ʜʫʞʝ ʜʨʽʙʥʠʭ ʟʝʨʝʥ, 

ʧʨʦʞʠʣʢʽʚ ʽ ʘʛʨʝʛʘʪʽʚ ʜʨʽʙʥʦʘʣʦʪʨʠʦʤʦʨʬʦʟʝʨʥʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ. ʈʦʟʤʽʨʠ ʚʠʜʽʣʝʥʴ 

ʭʘʣʴʢʦʧʽʨʠʪʫ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ ʩʦʪʠʭ ʜʦʣʝʡ ʤʽʣʽʤʝʪʨʘ ʜʦ 1,0-2,0 ʩʤ. ʌʦʨʤʘ ʟʝʨʝʥ 

ʥʝʧʨʘʚʠʣʴʥʘ, ʚʠʜʦʚʞʝʥʘ, ʽʟʦʤʝʪʨʠʯʥʘ ʪʦʱʦ. ʂʦʣʽʨ ʣʘʪʫʥʥʦ-ʞʦʚʪʠʡ ʯʠ ʟʝʣʝʥʫʚʘʪʦ-

ʞʦʚʪʠʡ, ʯʘʩʪʦ ʟ ʭʘʨʘʢʪʝʨʥʦʶ ʧʦʙʽʞʘʣʽʩʪʶ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʭʘʣʴʢʦʧʽʨʠʪʫ ʽʟ 

ʨʫʜʦʧʨʦʷʚʫ ɹʘʣʘʩʠʥʫʚ (ʏʠʚʯʠʥʠ) (Cu
2+

 ï 33,24; Fe
2+- 

30,92; S ï 35,1; ʩʫʤʘ ï  

99,27 %), ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʯʠʩʪʦʪʫ ʮʴʦʛʦ ʤʽʥʝʨʘʣʫ [71]. ɼʦʩʠʪʴ ʯʘʩʪʦ 

ʭʘʣʴʢʦʧʽʨʠʪ ʫʪʚʦʨʶʻ ʩʘʤʦʩʪʽʡʥʽ ʚʠʜʽʣʝʥʥʷ ʚ ʢʚʘʨʮʽ, ʨʽʜʰʝ ʚ ʽʥʰʠʭ ʞʠʣʴʥʠʭ 

ʤʽʥʝʨʘʣʘʭ. ʅʝʨʽʜʢʦ ʚʽʥ ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʪʽʩʥʽʡ ʘʩʦʮʽʘʮʽʾ ʟ ʽʥʰʠʤʠ ʨʫʜʥʠʤʠ 

ʤʽʥʝʨʘʣʘʤʠ (ʧʽʨʠʪʦʤ, ʩʬʘʣʝʨʠʪʦʤ, ʛʘʣʝʥʽʪʦʤ, ʧʽʨʦʪʠʥʦʤ), ʟʘʟʚʠʯʘʡ ʚʠʧʦʚʥʶʶʯʠ 

ʪʨʽʱʠʥʠ ʚ ʧʽʨʠʪʽ ʽ ʟʮʝʤʝʥʪʦʚʫʶʯʠ ʡʦʛʦ ʧʦʜʨʽʙʥʝʥʽ ʟʝʨʥʘ. ʄʽʩʮʷʤʠ ʪʨʘʧʣʷʶʪʴʩʷ 
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ʟʨʦʩʪʢʠ ʟ ʧʽʨʦʪʠʥʦʤ, ʫʪʚʦʨʶʶʯʠ ʢʩʝʥʦʤʦʨʬʥʽ ʚʠʜʽʣʝʥʥʷ ʧʦ ʧʝʨʠʬʝʨʽʾ ʧʽʨʦʪʠʥʫ, 

ʯʠ ʚʠʧʦʚʥʶʶʯʠ ʜʨʽʙʥʽ ʪʨʽʱʠʥʠ. ʅʘʤ ʚʜʘʣʦʩʷ ʚʠʤʽʨʷʪʠ ʪʝʨʤʦ-ɽʈʉ ʭʘʣʴʢʦʧʽʨʠʪʫ ʽʟ 

ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ, ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʛʝʥʝʨʘʣʴʥʫ ʚʠʙʽʨʢʫ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ 

ʭʘʣʴʢʦʧʽʨʠʪʫ (ʈʠʩ. 5.34). ʊʘʢʦʞ ʧʦʙʫʜʦʚʘʥʘ ʛʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-

ɽʈʉ ʢʨʠʩʪʘʣʫ ʭʘʣʴʢʦʧʽʨʠʪʫ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʜʽʣʷʥʦʢ (ʈʠʩ. 5.35). 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʘʥʰʣʽʬʽʚ ʽʟ ʨʫʜʦʧʨʦʷʚʽʚ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʭʘʣʴʢʦʧʽʨʠʪ 

ʚʠʷʚʣʝʥʠʡ ʫ ʨʫʜʦʧʨʦʷʚʘʭ ɼʦʙʨʠʥ, ɸʣʴʙʠʥ, ʄʦʢʨʠʥ ʪʘ ʇʦʧʘʜʠʥʝʮʴ ʫ ʚʠʛʣʷʜʽ 

ʝʤʫʣʴʩʽʡʥʦʾ ʚʢʨʘʧʣʝʥʦʩʪʽ ʫ ʩʬʘʣʝʨʠʪʽ. 

 

 
 

ʈʠʩ. 5.34. ɻʝʥʝʨʘʣʴʥʘ ʚʠʙʽʨʢʘ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʭʘʣʴʢʦʧʽʨʠʪʫ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ 

(ʏʠʚʯʠʥʩʴʢʠʡ ʨʫʜʥʠʡ ʨʘʡʦʥ). 
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ʈʠʩ. 5.35. ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ʪʝʨʤʦ-ɽʈʉ ʢʨʠʩʪʘʣʽʚ ʭʘʣʴʢʦʧʽʨʠʪʫ ʚʥʫʪʨʽʰʥʽʭ (ɸ) ʽ 

ʟʦʚʥʽʰʥʽʭ(ɹ) ʜʽʣʷʥʦʢ ʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ. 

 

ʇʽʨʦʪʠʥ (Fe1-xS) ï ʜʫʞʝ ʨʽʜʢʽʩʥʠʡ, ʨʘʟʦʤ ʟ ʪʠʤ ʭʘʨʘʢʪʝʨʥʠʡ ʤʽʥʝʨʘʣ 

ʢʦʣʯʝʜʘʥʥʠʭ ʽ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʽʤʝʪʘʣʽʯʥʠʭ ʨʫʜʦʧʨʦʷʚʽʚ. ʋ ʜʫʞʝ ʥʝʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʨʫʜʦʧʨʦʷʚʘʭ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. ɿʘʟʚʠʯʘʡ, 

ʫʪʚʦʨʶʶʯʠ ʜʨʽʙʥʽ ʚʢʨʘʧʣʝʥʥʷ, ʪʦʥʝʥʴʢʽ ʧʨʦʞʠʣʢʠ, ʣʽʥʟʦʚʠʜʥʽ ʚʠʜʽʣʝʥʥʥʷ ʽ ʨʽʜʰʝ 

ʽʜʽʦʤʦʨʬʥʽ ʪʘʙʣʠʪʯʘʩʪʽ ʢʨʠʩʪʘʣʠ. ɹʽʣʴʰʽʩʪʴ ʚʠʜʽʣʝʥʴ ʧʽʨʦʪʠʥʫ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʢʚʘʨʮʽ, ʽʥʢʦʣʠ ʚ ʙʘʨʠʪʽ ʪʘ ʢʘʨʙʦʥʘʪʽ. ɼʫʞʝ ʜʨʽʙʥʽ ʚʢʣʶʯʝʥʥʷ ʪʨʘʧʣʷʶʪʴʩʷ ʫ ʧʽʨʠʪʽ, 

ʤʘʨʢʘʟʠʪʽ, ʛʘʣʝʥʽʪʽ, ʘ ʝʤʫʣʴʩʽʡʥʘ ʚʢʨʘʧʣʝʥʽʩʪʴ ï ʫ ʩʬʘʣʝʨʠʪʽ. ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ 

ʧʽʨʦʪʠʥ ʫʪʚʦʨʶʻ ʧʨʦʞʠʣʢʠ ʪʘ ʚʠʜʽʣʝʥʥʷ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʫ ʟʨʦʩʪʘʥʥʽ ʟ 

ʧʽʨʠʪʦʤ ʽ ʭʘʣʴʢʦʧʽʨʠʪʦʤ. ʈʽʜʰʝ ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ (ʫ ʘʥʰʣʽʬʘʭ) ʚʠʜʽʣʝʥʥʷ 

ʧʽʨʦʪʠʥʫ, ʧʦ ʥʴʦʤʫ ʨʦʟʚʠʚʘʻʪʴʩʷ ʢʦʣʦʤʦʨʬʥʽ ʧʨʦʞʠʣʢʠ ʽ ʦʙʣʷʤʽʚʢʠ ʤʘʨʢʘʟʠʪʫ. 

ʉʫʜʷʯʠ ʟ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʽʨʦʪʠʥʦʤ, ʧʽʨʠʪʦʤ ʽ ʤʘʨʢʘʟʠʪʦʤ, ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʽʨʠʪʫ ʽ ʤʘʨʢʘʟʠʪʫ ʚʠʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʜʠʩʫʣʴʬʽʜʠʟʘʮʽʾ ʧʽʨʦʪʠʥʫ [71]. ʇʽʨʦʪʠʥ ʤʘʻ ʜʦʤʽʰʢʠ ʉu, Ni. Co. ʊʘʢʦʞ ʧʽʨʦʪʠʥ ʫ 

ʧʨʠʨʦʜʽ ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʢʨʠʩʪʘʣʽʯʥʽʡ ʬʦʨʤʽ ʛʝʢʩʘʛʦʥʘʣʴʥʦʛʦ (ʈʦh) ʽ ʤʦʥʦʢʣʽʥʥʦʛʦ 
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(ʈʦm) ʤʽʥʝʨʘʣʫ. ʉʪʨʫʢʪʫʨʘ ʧʽʨʦʪʠʥʫ ʧʦ ʪʠʧʫ ʥʽʢʝʣʽʥʫ (ʟ ʜʝʬʝʢʪʦʤ ʧʦʣʽʥʛʽʚʩʴʢʠʭ 

ʦʢʪʘʝʜʨʽʚ) [43]. 

ʋ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʧʽʨʦʪʠʥ ʚʠʷʚʣʝʥʠʡ ʥʘʤʠ ʫ ʨʫʜʦʧʨʦʷʚʽ 

ɼʦʙʨʠʥ ʪʘ ʨʫʜʦʧʨʦʷʚʽ ʃʦʩʪʫʥ (ʈʠʩ. 5.36, 5.37), ʪʘʢʦʞ ʧʨʠ ʚʠʯʝʥʥʽ ʘʥʰʣʽʬʽʚ 

ʧʽʨʦʪʠʥ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʫ ʨʫʜʦʧʨʦʷʚʽ ɸʣʴʙʠʥ ʪʘ ʄʦʢʨʠʥ. ʋ ʨʫʜʦʧʨʦʷʚʽ ʄʦʢʨʠʥ ʧʦ 

ʧʽʨʦʪʠʥʫ ʽʥʦʜʽ ʫ ʚʠʛʣʷʜʽ ʛʥʽʟʜ ʽ ʜʨʽʙʥʠʭ ʧʨʦʞʠʣʢʽʚ ʨʦʟʚʠʚʘʻʪʴʩʷ ʤʘʨʢʘʟʠʪ. 

ɿʘʟʚʠʯʘʡ ʫ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʘʩʦʮʽʘʮʽʾ ʟ ʧʽʨʠʪʦʤ, 

ʭʘʣʴʢʦʧʽʨʠʪʦʤ, ʘʨʩʝʥʦʧʽʨʠʪʦʤ. 

 

 

 

 

ʈʠʩ. 5.36. ʇʽʨʦʪʠʥ ʫ ʟʨʦʩʪʘʥʥʽ ʟ ʧʽʨʠʪʦʤ ʢʫʙʽʯʥʦʾ ʬʦʨʤʠ ʟ ʨʫʜʦʧʨʦʷʚʫ ʃʦʩʪʫʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 
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ʈʠʩ. 5.37. ʇʽʨʦʪʠʥ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ, ʚʠʷʚʣʝʥʥʽ ʧʽʜʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʝʣʝʢʪʨʦʥʥʦʤʫ 

ʤʽʢʨʦʩʢʦʧʽ ï ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʽ ʈɽʄʄɸ-102-02. 

 

 

ɿʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ (ʉ.ɯ. ʎʽʭʦʥʴ, 2004), ʧʽʨʦʪʠʥ ʽʟ ʈʘʭʽʚʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ 

ʚʠʷʚʣʝʥʠʡ ʪʽʣʴʢʠ ʥʘ ʟʦʣʦʪʦʨʫʜʥʦʤʫ ʨʦʜʦʚʠʱʽ ʉʘʫʣʷʢ. ʅʘ ʨʦʜʦʚʠʱʽ ʉʘʫʣʷʢ ʡʦʛʦ 

ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʧʽʨʦʪʠʥʫ-I, ʽ ʧʽʨʦʪʠʥ-II. ʇʽʨʦʪʠʥ-I ʧʝʨʝʚʘʞʥʦ ʫʪʚʦʨʶʻ ʨʦʟʩʽʷʥʽ 

ʚʢʨʘʧʣʝʥʥʷ ʫ ʚʤʽʩʥʠʭ ʧʦʨʦʜʘʭ, ʪʘʢʦʞ ʪʨʘʧʣʷʻʪʴʶʪʴʩʷ ʧʨʦʞʠʣʢʠ, ʣʽʥʟʠ, ʨʦʟʤʽʨʦʤ 

0,1 ʤʤ ʜʦ 1,0-3,0 ʩʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʝʢʩʘʛʦʥʘʣʴʥʦʶ ʤʦʜʠʬʽʢʘʮʽʻʶ. ɼʦʩʠʪʴ ʯʘʩʪʦ 

ʧʦ ʧʝʨʠʬʝʨʽʾ ʟʝʨʝʥ ʛʝʢʩʘʛʦʥʘʣʴʥʦʛʦ ʧʽʨʦʪʠʥʫ-I ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʤʦʥʦʢʣʽʥʥʠʡ 

ʧʽʨʦʪʠʥ-II. ʁʤʦʚʽʨʥʝ ʜʦʨʦʩʪʘʥʥʷ ʤʦʥʦʢʣʽʥʥʦʛʦ (Pom) ʧʽʨʦʪʠʥʫ ʧʦ 

ʛʝʢʩʘʛʦʥʘʣʴʥʦʤʫ(Poh) [113]. 

ʄʘʨʢʘʟʠʪ (FeS2) ʨʽʜʢʦ ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʢʦʣʯʝʜʘʥʥʠʭ ʨʫʜʘʭ, ʨʽʜʢʽʩʥʠʡ ʤʽʥʝʨʘʣ 

ʷʢ ʈʘʭʽʚʩʴʢʦʛʦ ʽ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʽʚ. ɼʫʞʝ ʯʘʩʪʦ ʤʘʨʢʘʟʠʪ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦ 

ʧʽʨʦʪʠʥʫ, ʷʢ ʧʨʦʜʫʢʪ ʡʦʛʦ ʜʠʩʫʣʴʬʽʜʠʟʘʮʽʾ [73]. 

ɿʦʣʦʪʦ (Au). ʋ ʄʘʨʤʘʨʦʩʴʢʦʤʫ ʤʘʩʠʚʽ ʟʦʣʦʪʝ ʟʨʫʜʝʥʽʥʥʷ ʪʽʩʥʦ ʧʦʚʷʟʘʥʝ ʟ 

ʜʦʚʝʨʭʥʴʦʧʘʣʝʟʦʡʩʴʢʠʤʠ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ; ʚʠʨʽʟʥʷʶʪʴʩʷ ʜʚʘ 

ʟʦʣʦʪʦʥʦʩʥʽ ʨʘʡʦʥʠ (ʈʘʭʽʚʩʴʢʠʡ ʪʘ ʏʠʚʯʠʥʩʴʢʠʡ). ɺ ʈʘʭʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʚʠʷʚʣʝʥʦ 
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ʨʦʜʦʚʠʱʝ ʉʘʫʣʷʢ ʪʘ ʥʠʟʢʫ ʨʫʜʦʧʨʦʷʚʽʚ (ɹʽʣʠʡ ʇʦʪʽʢ, ɺʝʣʠʢʠʡ ʽ ʄʘʣʠʡ ɹʘʥʩʴʢʠʡ, 

ʊʫʢʘʣʦ ʪʘ ʽʥ.). ɿʦʣʦʪʝ ʟʨʫʜʝʥʽʥʥʷ ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʨʽʚʥʷʭ 

ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʨʦʟʨʽʟʫ ʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ (ʪʘʢ ʟʚʘʥʠʡ 

ʟʝʣʝʥʦʩʣʘʥʮʝʚʠʡ ʜʽʣʦʚʝʮʴʢʠʡ ʢʦʤʧʣʝʢʩ). ʅʘʡʥʠʞʯʝ ʧʦʣʦʞʝʥʥʷ ʟʘʡʤʘʻ ʨʦʜʦʚʠʱʝ 

ʉʘʫʣʷʢ, ʷʢʝ ʥʘʣʝʞʠʪʴ ʜʦ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʠʧʫ. ʈʦʜʦʚʠʱʝ 

ʧʨʝʜʩʪʘʚʣʝʥʝ ʪʦʥʢʦʨʦʟʩʣʘʥʮʴʦʚʘʥʦʶ ʨʫʜʦʥʦʩʥʦʶ ʪʦʚʱʝʶ ʧʦʪʫʞʥʽʩʪʶ 40ï80 ʤ, ʫ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʷʢʦʾ ʟʘʣʷʛʘʶʪʴ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʫ ʚʠʛʣʷʜʽ ʩʫʙʟʛʽʜʥʠʭ 

ʧʣʘʩʪʦʚʠʭ ʽ ʣʽʥʟʦʧʦʜʽʙʥʠʭ ʪʽʣ. ʉʪʨʘʪʠʛʨʘʬʽʯʥʦ ʚʠʱʝ ʻ ʛʨʫʧʘ ʨʫʜʦʧʨʦʷʚʽʚ ʟʦʣʦʪʦ-

ʢʚʘʨʮʦʚʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʠʧʫ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʧʝʨʝʚʘʞʥʦ ʟʛʽʜʥʽ ʟ ʚʤʽʩʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʧʣʘʩʪʦʧʦʜʽʙʥʽ ʪʽʣʘ ʽʟ ʟʦʣʦʪʦʥʦʩʥʠʤʠ ʢʚʘʨʮʦʚʦ-ʞʠʣʴʥʠʤʠ ʚʠʜʽʣʝʥʥʷʤʠ. 

ɺ ʤʝʞʘʭ ʨʫʜʥʦʾ ʟʦʥʠ ʉʘʫʣʷʮʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʚʠʜʽʣʝʥʦ ʜʚʘ ʧʣʘʩʪʦʚʽ ʨʫʜʥʽ ʪʽʣʘ, ʷʢʽ 

ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʥʘ 320 ʤ ʟ ʩʝʨʝʜʥʽʤ ʚʤʽʩʪʦʤ ʟʦʣʦʪʘ 5ï10 ʛ/ʪ [78]. ʑʦʜʦ 

ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʬʦʨʤʘʮʽʡʥʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʟʨʫʜʝʥʽʥʥʷ ʈʘʭʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʪʦ 

ʚʦʥʦ, ʚʽʨʦʛʽʜʥʦ, ʥʘʣʝʞʠʪʴ ʜʦ ʤʘʣʦʩʫʣʴʬʽʜʥʦʾ ʟʦʣʦʪʦʨʫʜʥʦʾ ʬʦʨʤʘʮʽʾ ʩʝʨʝʜʥʽʭ 

ʛʣʠʙʠʥ ʽ ʤʘʻ ʧʦʣʽʛʝʥʥʫ, ʤʝʪʘʤʦʨʬʦʛʝʥʥʦ-ʛʽʜʨʦʪʝʨʤʘʣʴʥʫ ʧʨʠʨʦʜʫ. ʌʦʨʤʫʚʘʥʥʷ 

ʨʦʜʦʚʠʱʘ ʉʘʫʣʷʢ ʧʦʚʷʟʫʶʪʴ ʟ ʪʨʴʦʤʘ ʩʪʘʜʽʷʤʠ ʤʽʥʝʨʘʣʽʟʘʮʽʾ: ʟʦʣʦʪʦ-ʧʽʨʠʪ-

ʢʚʘʨʮʦʚʦʶ (390ï320 
ʦ
ʉ); ʟʦʣʦʪʦ-ʪʝʣʫʨʠʜʥʦ-ʩʫʣʴʬʽʜʥʦ-ʢʚʘʨʮʦʚʦʶ (270ï245

 ʦ
ʉ); ʽ 

ʟʦʣʦʪʦ-ʢʚʘʨʮ-ʩʣʶʜʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʶ (220ï160 
ʦ
ʉ). ɿʘʛʘʣʴʥʽ ʟʘʧʘʩʠ ʧʽʜʨʘʭʦʚʘʥʦ ʟʘ 

ʢʘʪʝʛʦʨʽʻʶ ʉ1-ʉ2, ʘ ʧʽʜʪʚʝʨʜʞʝʥʽ ʟʘʧʘʩʠ ʤʝʪʘʣʫ ʩʪʘʥʦʚʣʷʪʴ 11 ʪʦʥʥ [78]. 

ʋ ʏʠʚʯʠʥʩʴʢʠʭ ʛʦʨʘʭ ʟʦʣʦʪʦ ʚʠʷʚʣʝʥʦ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʫ ʘʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʘʭ. ɼʨʽʙʥʽ ʟʥʘʢʠ ʟʦʣʦʪʘ ʚʽʜʤʽʯʝʥʽ ʱʝ ʫ ʧʨʘʮʷʭ ʄ.ʀ.ʀʮʠʢʩʦʥʘ ʠ ʀ.ɿ.ʍʝʡʬʝʮ 

(1940), ʀ.ɼ.ɻʦʬʰʪʝʡʥʘ (1948), ɺ.ʀ. ʏʫʣʦʯʥʠʢʦʚʘ ʠ ɻ.ʊ.ʉʘʢʝʝʚʘ (1950ï1955), 

ʅ.ʉ.ɺʽʜʷʢʽʥʘ, (1966). ʇʽʟʥʽʰʝ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʨʦ ʩʘʤʦʨʦʜʥʝ ʟʦʣʦʪʦ [68]. 

ɺʠʨʽʟʥʝʥʽ ʜʽʣʷʥʢʠ ʟ ʚʘʛʦʚʠʤ ʚʤʽʩʪʦʤ ʟʦʣʦʪʘ ʚʽʜ 5 ʜʦ 15 ʤʛ/ʤ
3 
. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ 

ʟʦʣʦʪʦʥʦʩʥʠʭ ʰʣʽʭʽʚ ʧʦ ʨʘʡʦʥʫ ʦʜʥʦʤʘʥʽʪʥʠʡ. ʉʪʫʧʽʥʴ ʦʢʘʪʘʥʥʦʩʪʽ ʜʝʱʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ, ʪʦʙʪʦ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ. ɺ ʮʴʦʤʫ ʞ ʥʘʧʨʷʤʢʫ ʫ 

ʰʣʽʭʘʭ ʚʽʜʤʽʯʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ  ʫʣʘʤʢʽʚ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʪʘ ʽʥʢʦʣʠ ʽ 

ʩʫʣʴʬʽʜʥʠʭ ʤʽʥʝʨʘʣʽʚ. ʊʘʢʽ ʬʘʢʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʟʥʦʩʫ 

ʩʣʫʞʠʣʠ ʩʘʤʝ ʤʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʽ ʧʦʚʷʟʘʥʽ ʟ ʥʠʤʠ ʨʫʜʦʧʨʦʷʚʠ. ʅʘʷʚʥʽʩʪʴ 

ʢʦʣʯʝʜʘʥʥʠʭ ʧʦʢʣʘʜʽʚ, ʤʽʜʥʦʢʦʣʯʝʜʘʥʥʠʭ ʽ ʧʦʣʽʤʝʪʘʣʝʚʠʭ ʨʫʜʦʧʨʦʷʚʽʚ ʩʝʨʝʜ 
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ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʤʦʛʣʦ ʩʚʽʜʯʠʪʠ ʧʨʦ ʛʝʥʝʪʠʯʥʠʡ ʟʚʷʟʦʢ ʟʦʣʦʪʘ ʟ ʮʠʤʠ 

ʨʫʜʘʤʠ. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʟʦʣʦʪʘ ʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʧʨʦʚʦʜʠʚ  

ʆ.ɯ. ʄʘʪʢʦʚʩʢʠʡ. ɹʽʣʴʰ ʡʤʦʚʽʨʥʝ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ 

ʢʚʘʨʮʦʚʠʭ ʞʠʣ, ʱʦ ʰʠʨʦʢʦ ʨʦʟʚʠʥʝʥʽ ʫ ʤʝʪʘʤʦʨʬʽʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʽ ʮʝ ʥʝ 

ʩʫʧʝʨʝʯʠʪʴ ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʟʦʣʦʪʘ (ʇʝʪʨʦʚʩʢʘʷ, 1947; ʑʝʨʙʘʢʦʚ, 

1967). ɿʘʩʣʫʛʦʚʫʻ ʫʚʘʛʠ ʪʦʯʢʘ ʟʦʨʫ ʱʦʜʦ ʢʦʨʽʥʥʦʾ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʽ ʤʘʨʛʘʥʮʝʚʠʭ 

ʨʫʜ ʨʘʡʦʥʫ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʣʠ ʟʥʘʭʽʜʢʠ ʟʦʣʦʪʘ ʚ ʟʝʤʣʠʩʪʽʡ 

ʤʘʨʛʘʥʮʝʚʽʡ ʨʫʜʽ ʽ ʚ ʢʚʘʨʮʽ ʽʟ ʦʢʠʩʣʝʥʠʭ ʤʘʨʛʘʥʮʝʚʠʭ ʨʫʜ ʭʨʝʙʪʘ ʇʨʝʣʫʯʥʠʡ. ʎʝ 

ʚʟʘʛʘʣʽ ʙʫʣʠ ʧʝʨʰʽ ʟʥʘʭʽʜʢʠ ʟʦʣʦʪʘ ʚ ʢʦʨʽʥʥʠʭ ʧʦʨʦʜʘʭ [22; 75]. 

ʉʣʽʜ ʟʛʘʜʘʪʠ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʷ 

[32; 118; 119; 120; 121]; ʚʠʚʯʝʥʦ ʟʦʣʦʪʦ ʽʟ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʏʦʨʥʦʛʦ ʽ ɹʽʣʦʛʦ 

ʏʝʨʝʤʦʰʘ ʪʘ ʾʭ ʜʨʽʙʥʠʭ ʜʦʧʣʠʚʽʚ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʨʦʟʤʽʨʠ 

ʟʦʣʦʪʠʥ ʫ ʨʽʯʢʘʭ [78] ɹʽʣʦʛʦ ʽ ʏʦʨʥʦʛʦ ʏʝʨʝʤʦʰʘ ʥʝ ʦʜʠʥʘʢʦʚʽ. ʋ ʚʝʨʭʽʚôʾ ɹʽʣʦʛʦ 

ʏʝʨʝʤʦʰʘ ʧʝʨʝʚʘʞʘʶʪʴ ʟʝʨʥʘ ʨʦʟʤʽʨʦʤ 0,25ï0,30 ʤʤ (75%), ʽ ʧʦʨʽʚʥʷʥʦ ʤʘʣʦ 

ʟʦʣʦʪʠʥ ʧʦʥʘʜ 1 ʤʤ (3ï7%). ʅʘʪʦʤʽʩʪʴ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʪʫʪ ʚʠʷʚʣʝʥʦ ʽ ʚʠʩʦʢʽ 

ʚʤʽʩʪʠ ʟʦʣʦʪʠʥ ʨʦʟʤʽʨʦʤ ʧʦʥʘʜ 1 ʤʤ (27,0ï36,5%), ʫ ʪʦʤʫ ʯʠʩʣʽ ʧôʷʪʴ 

ʤʽʢʨʦʩʘʤʦʨʦʜʢʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʤʘʩʦʶ 50 ʤʛ. ɼʦʩʠʪʴ ʧʦʤʽʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ 

ʨʦʟʤʽʨʥʽʩʪʶ ʩʘʤʦʨʦʜʥʝ ʟʦʣʦʪʦ ʟ ʏʦʨʥʦʛʦ ʏʝʨʝʤʦʰʘ. ʊʫʪ ʧʝʨʝʚʘʞʘʶʪʴ ʟʦʣʦʪʠʥʠ 

ʨʦʟʤʽʨʦʤ ʙʽʣʴʰʝ 1 ʤʤ (52ï67%), ʽ ʜʫʞʝ ʤʘʣʦ ʟʦʣʦʪʠʥ ʜʦ 0,5 ʤʤ. ʋʥʠʟ ʟʘ ʪʝʯʽʻʶ 

ʨʦʟʤʽʨʠ ʟʦʣʦʪʠʥ ʚ ʦʙʦʭ ʨʽʯʢʘʭ ʟʤʝʥʰʫʻʪʴʩʷ. ʑʦʜʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʩʪʫʧʝʥʷ 

ʦʢʘʪʘʥʥʦʩʪʽ, ʪʦ ʜʣʷ ʙʘʛʘʪʴʦʭ ʟʦʣʦʪʠʥ ʟ ʚʝʨʭʽʚ'ʷ ʏʝʨʝʤʦʰʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʥʠʟʴʢʠʡ 

ʩʪʫʧʽʥʴ ʦʢʘʪʘʥʥʦʩʪʽ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʚʝʣʠʢʠʡ ʰʣʷʭ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʟʦʣʦʪʠʥ. ʇʨʦʙʥʽʩʪʴ ʟʦʣʦʪʘ ʚ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 880 ʜʦ 960 ï 

ʩʦʡʤʫʣʴʩʴʢʽ ʢʦʥʛʣʦʤʝʨʘʪʠ; ʩʫʯʘʩʥʠʡ ʘʣʶʚʽʡ ï ʚʽʜ 830 ʜʦ 980. ʋ ʈʘʭʽʚʩʴʢʦʤʫ 

ʨʘʡʦʥʽ ʧʨʦʙʥʽʩʪʴ ʟʦʣʦʪʘ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʚʽʜ 539 ʜʦ 637 ï ʟʦʣʦʪʦ-ʢʚʘʨʮʦʚʠʡ, ʽ ʚʽʜ 

578,2 ʜʦ 823,3 ï ʟʦʣʦʪʦ-ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʪʠʧ.  ɺʘʞʣʠʚʠʤ ʪʘʢʦʞ ʻ 

ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʟʦʣʦʪʘ ʽʟ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ. ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʟʦʣʦʪʘ [71] ʚʠʷʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ-ʜʦʤʽʰʢʠ: Al, Si, Fe, Ca, Mg, Ti, Cu, Zr, Pb, 

Zn, Ag, Nb, Sn. ʇ̔ ʜʯʘʩ ʜʦʩʣʽʜʞʝʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʟʦʣʦʪʘ [32; 118; 119; 120; 121] 

ʚʠʷʚʣʝʥʦ Hg, Ag, Sb, Pb, ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʨʪʫʪʠʩʪʦʛʦ, ʩʪʠʙʽʻʚʤʽʩʥʦʛʦ ʪʘ 
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ʩʚʠʥʮʝʚʤʽʩʥʦʛʦ ʟʦʣʦʪʘ. ʅʘʤʠ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʣʴʬʽʜʠʟʦʚʘʥʠʭ ʢʚʘʨʮʦʚʠʭ 

ʞʠʣ ʽʟ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʨʝʥʪʛʝʥʬʣʶʦʨʝʩʮʝʥʪʥʠʤ ʤʝʪʦʜʦʤ ʚʠʷʚʣʝʥʦ 

ʥʘʩʪʫʧʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ: Au, Ag, Pt, Pb, As, Hg, Sb, Pd, Ti, Ni, Cu, Zn, Rb, Sr, Zr, 

Cd, Sn, Fe, S, Nb, Si, Ca, Mg, Mn, Pd, Nb, Mo, Te, Se. ʇʦʰʠʨʝʥʥʷ ʨʫʜʥʠʭ ʤʽʥʝʨʘʣʽʚ 

ʚ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʽ 5.3. 

 

ʊʘʙʣʠʮʷ 5.3 

ɿʥʘʯʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʽ ʧʨʦʙʥʦʩʪʽ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ  

(ʟʘ O.I.ʄʘʪʢʦʚʩʢʠʤ, 2009) 

 

ʈʘʡʦʥ ʄʽʥʝʨʘʣʴʥʠʡ ʪʠʧ ʽ 

ʪʠʧ ʚʽʜʢʣʘʜʽʚ 

ʊʚʝʨʜʽʩʪʴ, ʄʇʘ ʇʨʦʙʘ 

ʈʘʭʽʚʩʴʢʠʡ ɿʦʣʦʪʦ-ʢʚʘʨʮʦʚʠʡ 539-637 

588 

931-933 

932 

ɿʦʣʦʪʦ-ʢʚʘʨʮ-

ʢʘʨʙʦʥʘʪʥʠʡ 

578,2-823,2 

695,8 

841-880 

861 

ʏʠʚʯʠʥʩʴʢʠʡ ʉʦʡʤʫʣʴʩʴʢʽ 

ʢʦʥʛʣʦʤʝʨʘʪʠ 

ʂʨʝʡʜʠ 

764,4-813,4 

784,0 

880-960 

926 

ʉʫʯʘʩʥʠʡ ʘʣʶʚʽʡ 

 

568,4-1009,4 

676,2 

830-980 

900 
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ɺʠʩʥʦʚʢʠ. 

 

ʅʘ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʟʨʘʟʢʽʚ ʚʠʚʯʝʥʦ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʣʴʬʽʜʽʚ 

ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. ɺ ʮʴʦʤʫ ʨʘʡʦʥʽ ʨʫʜʦʧʨʦʷʚʠ ʧʦʚôʷʟʘʥʽ ʟ 

ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ. 

ʅʘʤʠ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʢʨʠʩʪʘʣʠʢʠ ʧʽʨʠʪʫ ʜʣʷ ʷʢʠʭ ʫ ʚʩʽʭ ʨʫʜʦʧʨʦʷʚʘʭ ʽ 

ʚʩʪʘʥʦʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʽ, ʤʽʥʽʤʘʣʴʥʽ, ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ, ʨʦʟʤʘʭʠ 

ʚʠʙʽʨʦʢ ʪʘ ʛʘʙʽʪʫʩʥʽ ʬʦʨʤʠ (ʢʫʙ, ʧʝʥʪʘʛʦʥʜʦʜʝʢʘʻʜʨ, ʦʢʪʘʝʜʨ). ɺʠʟʥʘʯʝʥʦ 

ʝʣʝʤʝʥʪʠ-ʜʦʤʽʰʢʠ ʚ ʩʢʣʘʜʽ ʧʽʨʠʪʫ. 

ɺʠʚʯʝʥʦ ʢʨʠʩʪʘʣʠʢʠ ʛʘʣʝʥʽʪʫ ʪʘ ʚʠʟʥʘʯʝʥʦ ʾʭ ʪʝʨʤʦ-ɽʈʉ ʚ ʨʫʜʦʧʨʦʷʚʘʭ 

ɼʦʙʨʠʥ ʪʘ ɸʣʴʙʠʥ, ʩʬʘʣʝʨʠʪ ʟ ʛʘʣʝʥʽʪʦʤ ʽʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ ʪʘ ʧʽʨʦʪʠʥ ʽʟ 

ʨʫʜʦʧʨʦʷʚʫ ʃʦʩʪʫʥ. ɺʠʚʯʝʥʦ ʪʘʢʦʞ ʤʦʨʬʦʣʦʛʽʶ ʢʨʠʩʪʘʣʽʚ ʢʚʘʨʮʫ ʟ ʨʫʜʦʧʨʦʷʚʫ 

ɼʦʙʨʠʥ. 

ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʨʽʚʥʷʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚ ʈʘʭʽʚʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ, ʜʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʟʦʣʦʪʦʨʫʜʥʝ ʨʦʜʦʚʠʱʝ ʉʘʫʣʷʢ, ʱʦ ʧʦʚôʷʟʘʥʝ ʟ ʤʝʪʘʤʦʨʬʽʯʥʠʤ 

ʬʫʥʜʘʤʝʥʪʦʤ ʩʪʨʘʪʠʬʦʨʤʥʦʛʦ ʤʘʪʘʤʦʨʬʦʛʝʥʥʦ-ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʪʠʧʫ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʩʧʨʷʤʦʚʫʚʘʪʠ ʨʦʟʰʫʢʦʚʽ ʨʦʙʦʪʠ ʥʘ ʢʦʨʽʥʥʠʡ ʪʠʧ 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʚ ʏʠʚʯʠʥʘʭ. 
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ʈʆɿɼɯʃ 6 

 

ʌɯɿʀʂʆ-ʍɯʄɯʏʅɯ ʋʄʆɺʀ ʌʆʈʄʋɺɸʅʅʗ ɯʄʆɺɯʈʅʆɻʆ ɿʆʃʆʊʆ-

ʇʆʃɯʄɽʊɸʃɽɺʆɻʆ ɿʈʋɼɽʅɯʅʅʗ ʇʈʆʗɺɯɺ ʏʀɺʏʀʅʉʔʂʆɻʆ 

ʈʋɼʅʆɻʆ ʈɸʁʆʅʋ 

 

ʋ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ ʨʫʜʦʧʨʦʷʚʠ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʞʠʣʴʥʽ 

ʫʪʚʦʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʽ ʤʘʛʤʘʪʠʯʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. 

ɰʭʥʻ ʧʦʰʠʨʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʢʪʦʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʢʨʝʤʠʭ 

ʜʽʣʷʥʦʢ. ɾʠʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʨʦʟʩʽʢʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʧʦʨʦʜʠ ʤʝʪʘʤʦʨʬʽʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʚʦʥʠ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʝʨʝʜ ʧʦʨʽʜ ʤʝʟʦʟʦʡʩʴʢʦʛʦ ʯʦʭʣʘ. ʎʝ 

ʟʘʩʚʽʜʯʫʻ, ʱʦ ʬʦʨʤʫʚʘʣʠʩʷ ʚʦʥʠ ʚ ʨʽʟʥʽ ʝʪʘʧʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ ʽ ʥʝʨʽʜʢʦ ʙʫʣʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʫʤʦʚʘʤʠ ʫʪʚʦʨʝʥʥʷ 

ʚʤʽʩʥʠʭ ʧʦʨʽʜ [71]. 

ɿʦʣʦʪʦ ʚ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʚ ʂʘʨʧʘʪʘʭ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʝ, ʡʦʛʦ ʚʠʚʯʘʣʠ 

ʙʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ. ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʙʦʪʘʭ [32]. 

ʇʨʦʷʚʠ ʟʦʣʦʪʘ ʚ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʠʷʚʠʣʠ ʚ ʫʪʚʦʨʝʥʥʷʭ 

ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ, ʤʝʟʦʟʦʡʩʴʢʦʛʦ, ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ. ʋ ʈʘʭʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʚ 

ʶʨʩʴʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʫ ʩʣʶʜʠʩʪʦ-ʧʽʱʘʥʦʤʫ ʮʝʤʝʥʪʽ ʚʠʟʥʘʯʠʣʠ ʟʦʣʦʪʦ ʚ 

ʢʽʣʴʢʦʩʪʽ 6 ʛ/ʪ. ʋ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʫ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʩʦʡʤʫʣʴʩʴʢʦʾ ʩʚʽʪʠ 

(ʧʦʨʦʜʠ ʥʝʩʦʨʪʦʚʘʥʽ, ʮʝʤʝʥʪ ʩʣʶʜʠʩʪʠʡ ʧʽʱʘʥʦ-ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʦ-ʚʘʧʥʷʢʦʚʠʡ) 

ʚʤʽʩʪ ʟʦʣʦʪʘ ʩʷʛʘʻ 0,4 ʛ/ʪ (ɹʦʙʨʠʝʚʠʯ ɸ. ʇ., ɻʨʠʮʠʢ ɽ.ʇ., ɻʨʠʮʠʢ ɺ.ɺ., 1971). 

ʂʦʨʽʥʥʝ ʟʨʫʜʝʥʽʥʥʷ ʚ ʄʘʨʤʘʨʦʩʴʢʦʤʫ ʤʘʩʠʚʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʦʤʘ 

ʤʽʥʝʨʘʣʴʥʠʤʠ ʪʠʧʘʤʠ: ʟʦʣʦʪʦ-ʢʚʘʨʮʦʚʠʤ ʽ ʟʦʣʦʪʦ-ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʠʤ. ɿʘ 

ʛʝʥʝʟʠʩʦʤ ʾʭ ʚʽʜʥʦʩʷʪʴ ʜʦ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ, 

ʱʦ ʧʦʚôʷʟʘʥʝ ʟ ʨʝʛʨʝʩʠʚʥʦʶ, ʛʽʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʥʦʶ ʩʪʘʜʽʻʶ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʚ ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʬʫʥʜʘʤʝʥʪʽ [ʄʘʪʢʦʚʩʴʢʠʡ ʆ.ɯ., 

1992]. ɺʦʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʢʚʘʨʮʦʚʠʤʠ, ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʞʠʣʘʤʠ ʽ ʧʨʦʞʠʣʢʘʤʠ, 

ʟʦʥʘʤʠ ʤʽʣʦʥʽʪʠʟʘʮʽʾ, ʦʢʚʘʨʮʶʚʘʥʥʷ ʽ ʢʘʨʙʦʥʘʪʠʟʘʮʽʾ.  
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ʋ ʏʠʚʯʠʥʩʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ, ʜʝ ʥʘʤʠ ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʽʨʮʽ 

ʞʠʣʴʥʦʛʦ ʢʚʘʨʮʫ, ʫ ʛʣʠʙʦʢʦ ʚʨʽʟʘʥʠʭ ʜʦʣʠʥʘʭ ʨʽʯʦʢ ʽ ʧʦʪʽʯʢʽʚ ʚʠʭʦʜʷʪʴ ʥʘ ʜʝʥʥʫ 

ʧʦʚʝʨʭʥʶ ʢʦʨʽʥʥʽ ʜʦʚʝʨʭʥʴʦʧʘʣʝʦʟʦʡʩʴʢʽ ʧʦʨʦʜʠ ʬʫʥʜʘʤʝʥʪʫ ʄʘʨʤʘʨʦʩʴʢʦʛʦ 

ʤʘʩʠʚʫ, ʨʝʛʽʦʥʘʣʴʥʦ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʚ ʫʤʦʚʘʭ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʾ ʬʘʮʽʾ. ɺʦʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʩʣʶʜʠʩʪʦ-ʭʣʦʨʠʪʦʚʠʤʠ, ʩʣʶʜʠʩʪʠʤʠ, ʭʣʦʨʠʪ-

ʩʣʶʜʠʩʪʠʤʠ, ʩʝʨʠʮʠʪ-ʭʣʦʨʠʪ-ʢʚʘʨʮʦʚʠʤʠ, ʩʝʨʠʮʠʪ-ʢʚʘʨʮʦʚʠʤʠ ʪʘ ʢʚʘʨʮʠʪʦʚʠʤʠ 

ʩʣʘʥʮʷʤʠ. ʊʨʘʧʣʷʶʪʴʩʷ ʛʨʘʬʽʪʦʥʦʩʥʽ ʜʽʣʷʥʢʠ, ʽʥʦʜʽ ʪʘʢʦʞ ʻ ʣʽʥʟʠ ʪʘ ʧʨʦʰʘʨʢʠ 

ʩʣʶʜʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʭ ʩʣʘʥʮʽʚ, ʢʚʘʨʮʠʪʽʚ ʽ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʽʜ. 

ʊʦʚʱʘ ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʣʘʥʮʽʚ ʧʝʨʝʚʘʞʥʦ ʟʽʤôʷʪʘ ʚ ʣʽʥʽʡʥʽ ʚʠʜʦʚʞʝʥʽ ʩʢʣʘʜʢʠ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ. ɼʝʷʢʽ ʩʪʨʫʢʪʫʨʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʚ 

ʟʦʥʽ ʤʝʨʠʜʽʦʥʘʣʴʥʠʭ ʨʦʟʣʦʤʽʚ ʥʘ ʜʽʣʷʥʮʽ ʜʦʣʠʥʠ ʨ. ʇʝʨʢʘʣʘʙ. 

ʂʚʘʨʮʦʚʽ ʧʨʦʞʠʣʢʠ ʟʘʟʚʠʯʘʡ ʧʝʨʝʪʠʥʘʶʪʴ ʚʤʽʩʥʽ ʧʦʨʦʜʠ ʽ ʣʠʰʝ ʽʥʦʜʽ ʟʛʽʜʥʽ ʟ 

ʰʘʨʫʚʘʪʽʩʪʶ ʪʘ ʤʽʢʨʦʩʢʣʘʜʢʘʤʠ ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʣʘʥʮʽʚ. ɺʠʚʯʝʥʥʷ ʢʦʥʪʘʢʪʽʚ 

ʟʛʽʜʥʠʭ ʢʚʘʨʮʦʚʠʭ ʞʠʣ ʽ ʧʨʦʞʠʣʢʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʦʥʠ ʟʘʟʚʠʯʘʡ ʪʝʞ ʻ 

ʧʦʩʪʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ʊʽʣʴʢʠ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʾʭ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʧʽʟʥʽʤʠ ʩʠʥʤʝʪʘʤʦʨʬʽʯʥʠʤʠ. 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʚʟʽʨʮʽ ʞʠʣʴʥʦʛʦ ʢʚʘʨʮʫ ʤʠ ʚʽʜʽʙʨʘʣʠ ʟ ʚʽʜʩʣʦʥʝʥʴ, ʫʪʚʦʨʝʥʠʭ 

ʣʽʚʠʤʠ ʧʨʠʪʦʢʘʤʠ ʨ. ʏʦʨʥʠʡ ʏʝʨʝʤʦʰ (ʧʦʪʦʢʠ ɼʦʙʨʠʥ, ɸʣʴʙʠʥ, ʇʦʧʘʜʠʥʝʮʴ, 

ʄʦʢʨʠʥ ʪʘ ʃʦʩʪʫʥ). ʆʢʨʝʤʽ ʚʟʽʨʮʽ ʚʽʜʽʙʨʘʥʽ ʚ ʧʦʪʽʯʢʫ ɺʝʣʠʢʠʡ ʇʨʝʣʫʯʥʠʡ ʪʘ  

ʨ. ʇʝʨʢʘʣʘʙ (ʙʘʩʝʡʥ ʨ. ɹʽʣʠʡ ʏʝʨʝʤʦʰ). 

 

6.1.ʊʝʤʧʝʨʘʪʫʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʋ ʞʠʣʴʥʦʤʫ ʢʚʘʨʮʽ ʧʦʰʠʨʝʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʜʥʦ-, ʜʚʦ- ʪʘ ʪʨʠʬʘʟʦʚʽ ʬʣʶʾʜʥʽ 

ʚʢʣʶʯʝʥʥʷ, ʨʦʟʤʽʨʠ ʷʢʠʭ ʻ ʜʫʞʝ ʤʘʣʠʤʠ (ʈʠʩ. 6.2). ʊʘʢʦʞ ʧʦʰʠʨʝʥʽ ʚʢʣʶʯʝʥʥʷ ʫ 

ʚʠʛʣʷʜʽ çʩʪʽʣʴʥʠʢʦʚʦʧʦʜʽʙʥʠʭ ʤʝʨʝʞʠʚè (ʈʠʩ. 6.1), (ʈʠʩ. 6.2), ʱʦ ʥʝ ʜʘʣʦ ʥʘʤ 

ʟʤʦʛʠ ʚʠʢʦʥʘʪʠ ʧʦʚʥʦʮʽʥʥʽ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʂʈ-ʩʧʝʢʪʨʦʩʢʦʧʽʯʥʽ 

(ʨʘʤʘʥʽʚʩʴʢʽ) ʤʽʢʨʦʘʥʘʣʽʟʠ, ʷʢʽ ʙ ʜʘʣʠ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ 

ʜʨʫʛʦʨʷʜʥʠʭ (ʜʦʤʽʰʢʦʚʠʭ) ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʚʢʣʶʯʝʥʴ. ɼʦ ʪʦʛʦ ʞ, ʙʽʣʴʰʽʩʪʴ 

ʚʢʣʶʯʝʥʴ ʤʘʶʪʴ ʦʙôʻʤʥʫ ʬʦʨʤʫ, ʜʫʞʝ ʢʦʥʪʨʘʩʪʥʽ ʦʙʨʠʩʠ ʽ ʪʦʤʫ ʯʘʩʪʦ ʤʘʡʞʝ 
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ʥʝʧʨʦʟʦʨʽ (ʯʦʨʥʽ). ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʧʝʨʝʜʫʩʽʤ ʟʦʚʥʽ ʧʦʜʽʙʥʠʭ ʦʜʥʦʬʘʟʦʚʠʭ 

ʬʣʶʾʜʥʠʭ ʚʢʣʶʯʝʥʴ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ (ʚʦʜʥʠʭ, ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʪʦʱʦ), ʷʢʽ ʚʽʟʫʘʣʴʥʦ 

ʜʫʞʝ ʧʦʜʽʙʥʽ (ʈʠʩ. 6.3). 

  

ʈʠʩ. 6.1. ʇʦʰʠʨʝʥʥʷ ʧʝʚʥʠʭ ʩʫʢʫʧʥʦʩʪʝʡ ʽʥʪʝʨʩʪʠʮʽʡʥʠʭ ʚʢʣʶʯʝʥʴ ʫ ʚʠʛʣʷʜʽ 

çʩʪʽʣʴʥʠʢʦʚʦʧʦʜʽʙʥʠʭ ʤʝʨʝʞʠʚè. ɿʙ.600. 

 

 

ɸ 

 

 

ɹ 

ʈʠʩ. 6.2. ʈʦʟʤʽʨʠ ʚʢʣʶʯʝʥʴ (ˉ 1ï58, ʤʤ) ʽʟ ʢʚʘʨʮʫ ʜʽʣʷʥʢʠ ɺʝʣʠʢʠʡ ʇʨʝʣʫʯʥʠʡ (ɸ), ʧʦʰʠʨʝʥʠʭ 

ʫ ʤʽʞʟʝʨʥʦʚʠʭ ʧʨʦʩʪʦʨʘʭ (I), ʧʝʨʚʠʥʥʠʭ ʘʟʦʥʘʣʴʥʠʭ ʚʢʣʶʯʝʥʥʷʭ (II ) ʪʘ ʚʪʦʨʠʥʥʠʭ (III ); ʫ 

ʣʦʛʘʨʠʬʤʽʯʥʦʤʫ ʤʘʩʰʪʘʙʽ (ɹ). 
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ʆʜʥʦʬʘʟʦʚʽ ʚʢʣʶʯʝʥʥʷ ʟʚʠʯʘʡʥʦ ʤʘʶʪʴ ʜʫʞʝ ʤʘʣʽ ʨʦʟʤʽʨʠ (ʧʝʨʰʽ ʤʽʢʨʦʥʠ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 6.3. ʆʜʥʦʬʘʟʦʚʽ ʬʣʶʾʜʥʽ ʚʢʣʶʯʝʥʥʷ ʫ  ʢʚʘʨʮʽ ʨʫʜʦʧʨʦʷʚʫ ɺʝʣʠʢʠʡ ʇʨʝʣʫʯʥʠʡ ɿʙ. 800. 

 

  

ʈʠʩ. 6.4. ɺʢʣʶʯʝʥʥʷ ʬʣʶʾʜʫ, ʟʘʢʦʥʩʝʨʚʦʚʘʥʦʛʦ ʫ ʟʘʣʽʢʦʚʘʥʠʭ ʽʥʪʝʨʩʪʠʮʽʷʭ ʢʚʘʨʮʫ. ɿʙ.600. 

 

  

ʈʠʩ. 6.5. ʇʦʰʠʨʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʽʩʪʦʪʥʦ ʛʘʟʦʚʠʭ ʢʚʣʶʯʝʥʴ (ʩʢʨʘʧʣʝʥʠʭ ʛʘʟʽʚ) ʫ ʢʚʘʨʮʽ ʜʽʣʷʥʢʠ 

ɺʝʣʠʢʠʡ ʇʨʝʣʫʯʥʠʡ. ɿʙ.600. 

 

ɺʘʢʫʦʣʽ ʚʢʣʶʯʝʥʴ ʽʥʢʦʣʠ ʤʘʶʪʴ çʥʝʛʘʪʠʚʥʝè ʛʝʢʩʘʛʦʥʘʣʴʥʦ-ʧʨʠʟʤʘʪʠʯʥʝ 

ʦʛʨʘʥʶʚʘʥʥʷ ʟ ʨʦʤʙʦʝʜʨʠʯʥʠʤʠ ʛʦʣʽʚʢʘʤʠ. ʊʘʢʽ ʧʦʦʜʠʥʦʢʽ ʚʢʣʶʯʝʥʥʷ ʚ ʟʝʨʥʘʭ 

ʢʚʘʨʮʫ ʨʦʟʪʘʰʦʚʘʥʽ ʘʟʦʥʘʣʴʥʦ (ʈʠʩ. 6.5). ɺʽʨʦʛʽʜʥʦ, ʜʝʷʢʽ ʟ ʥʠʭ ʙʫʣʠ 
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ʟʘʢʦʥʩʝʨʚʦʚʘʥʽ ʧʽʜ ʯʘʩ ʨʦʩʪʫ ʢʚʘʨʮʫ ʽ ʻ ʽʟʦʣʴʦʚʘʥʠʤʠ ʧʦʨʮʽʷʤʠ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ 

ʤʽʥʝʨʘʣʦʪʚʦʨʥʦʛʦ ʬʣʶʾʜʫ, ʤʦʞʣʠʚʦ, ʤʝʪʘʤʦʨʬʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

 

    

ʈʠʩ. 6.6. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʩʫʪʪʻʚʦ ʛʘʟʦʚʠʭ (ʩʢʨʘʧʣʝʥʠʭ) ʽ ʚʦʜʥʠʭ (1) ʪʘ ʚʪʦʨʠʥʥʠʭ 

ʛʘʟʦʚʦ-ʨʽʜʥʠʥʥʠʭ (2) ʚʢʣʶʯʝʥʴ ʫ ʢʚʘʨʮʽ ʜʽʣʷʥʢʠ ɺʝʣʠʢʠʡ ʇʨʝʣʫʯʥʠʡ. ɿʙ. 1100. 

 

ɼʚʦʬʘʟʦʚʽ ʚʢʣʶʯʝʥʥʷ. ʋ ʢʚʘʨʮʽ ʏʠʚʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʢʽʣʴʢʽʩʥʦ ʧʝʨʝʚʘʞʘʶʪʴ 

ʜʨʽʙʥʽʰʽ ʜʚʦʬʘʟʦʚʽ ʚʪʦʨʠʥʥʽ ʚʢʣʶʯʝʥʥʷ ʚʦʜʥʠʭ ʜʫʞʝ ʥʠʟʴʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʭ 

ʤʽʥʝʨʘʣʦʪʚʦʨʥʠʭ ʨʦʟʯʠʥʽʚ. ʁʤʦʚʽʨʥʦ, ʚʦʥʠ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʧʽʜ ʯʘʩ ʟʘʣʽʢʦʚʫʚʘʥʥʷ 

ʪʨʽʱʠʥ ʥʘ ʩʪʘʜʽʾ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʽʟʥʴʦ- ʪʘ, ʯʘʩʪʢʦʚʦ, ʥʘʚʽʪʴ ʧʦʩʪʤʝʪʘʤʦʨʬʦʛʝʥʥʦʛʦ 

ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʞʠʣʴʥʦʛʦ ʢʚʘʨʮʫ (ʈʠʩ. 6.7). 

  

ʈʠʩ. 6.7. ʇʦʰʠʨʝʥʥʷ ʜʚʦʬʘʟʦʚʠʭ ʛʘʟʦʚʦ-ʨʽʜʠʥʥʠʭ ʚʢʣʶʯʝʥʴ ʫ ʢʚʘʨʮʽ ʜʽʣʷʥʢʠ ɺʝʣʠʢʠʡ 

ʇʨʝʣʫʯʥʠʡ. ɿʙ. 600. 
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ʈʠʩ. 6.8.ɺʘʨʽʘʮʽʡʥʘ ʢʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʯʘʩʪʢʦʚʦʾ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʬʣʶʾʜʥʠʭ 

ʚʢʣʶʯʝʥʴ ʫ ʢʚʘʨʮʽ ʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ. 

 

 

 

 

ʈʠʩ. 6.9. ɺʘʨʽʘʮʽʡʥʘ ʢʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ʛʫʩʪʠʥʠ ʉʆ2  ʟ ʨʫʜʦʧʨʦʷʚʫ ɼʦʙʨʠʥ. 
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ʈʠʩ. 6.10. ʆʢʨʝʤʽ ʛʘʟʦʚʦ-ʨʽʜʠʥʥʽ ʚʢʣʶʯʝʥʥʷ ʫ ʢʚʘʨʮʽ ʨʫʜʦʧʨʦʷʚʫ ʇʦʧʘʜʠʥʝʮʴ. 

 

ɼʚʦʬʘʟʦʚʽ ʚʢʣʶʯʝʥʥʷ ʫ ʢʚʘʨʮʽ, ʚʽʜʽʙʨʘʥʦʤʫ ʟ ʨʽʟʥʠʭ ʤʽʩʮʴ, ʛʦʤʦʛʝʥʽʟʫʚʘʣʠʩʷ 

ʟʘ ʜʝʱʦ ʨʽʟʥʠʭ, ʘʣʝ ʟʘʛʘʣʦʤ ʙʣʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʋ ʟʝʨʥʘʭ ʞʠʣʴʥʦʛʦ ʢʚʘʨʮʫ 

ʟʘʚʞʜʠ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʨʽʟʥʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʩʝʨʽʡ ʚʪʦʨʠʥʥʠʭ ʚʢʣʶʯʝʥʴ. 

ɺʦʥʠ ʛʦʤʦʛʝʥʽʟʫʚʘʣʠʩʷ ʚ ʪʘʢʠʭ ʫʟʘʛʘʣʴʥʝʥʠʭ ʽʥʪʝʨʚʘʣʘʭ ʪʝʤʧʝʨʘʪʫʨʠ 

(ʚʽʜʩʣʦʥʝʥʥʷ ʧʝʨʝʨʘʭʦʚʘʥʦ ʚ ʧʦʨʷʜʢʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʥʘʧʨʷʤʽ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ), 

Áʉ: ʚʽʜʩʣʦʥʝʥʥʷ ʥʘ ʜʽʣʷʥʮʽ ɼʦʙʨʠʥ ï 125ï90 Áʉ, ɸʣʴʙʽʥ ï 110ï70 Áʉ,  

ʇʦʧʘʜʠʥʝʮʴ ï 100ï75 Áʉ, ʄʦʢʨʠʥ ï 110ï85 Áʉ, ʃʦʩʪʫʥ ï 100ï60 Áʉ. 


