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ʇʈɽɼʀʉʃʆɺʀɽ 

2 ï 7 ʘʧʨʝʣʷ 2012 ʛ. ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʊʦʤʩʢʦʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ʊʇʋ) 

ʥʘ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʀʇʈ) ʩʦʩʪʦʷʣʩʷ ʐʝʩʪʥʘʜʮʘʪʳʡ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ 

ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè, ʧʦʩʚʷʱʝʥʥʳʡ 

110-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʧʨʦʬʝʩʩʦʨʘ, ɿʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʃ.ʃ. ʍʘʣʬʠʥʘ ʠ 40-ʣʝʪʠʶ 

ʥʘʫʯʥʳʭ ʤʦʣʦʜʝʞʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè.  

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʐʝʩʪʥʘʜʮʘʪʦʛʦ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ çʇʨʦʙʣʝʤʳ 

ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʌ (ʈʦʩʥʘʫʢʘ), ʌʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʙʳʣʘ ʧʦʨʫʯʝʥʘ ʀʥʩʪʠʪʫʪʫ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʀʇʈ ʊʇʋ) ʢʘʢ ʧʨʠʟʥʘʥʠʝ ʟʘʩʣʫʛ 

ʀʇʈ ʊʇʋ, ʩʪʘʨʝʡʰʝʛʦ ʚʳʩʰʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʚ ʧʦʜʛʦʪʦʚʢʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʠ ʚʳʩʦʢʠʭ 

ʜʦʩʪʠʞʝʥʠʡ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 2011 ʛ. ʦʪʤʝʪʠʣ ʩʚʦʝ 110-ʣʝʪʠʝ. ʆʥ ʙʳʣ 

ʦʩʥʦʚʘʥ ʚ 1901 ʛ. ɺ.ɸ. ʆʙʨʫʯʝʚʳʤ ï ʧʝʨʚʳʤ ʰʪʘʪʥʳʤ ʛʝʦʣʦʛʦʤ ʉʠʙʠʨʠ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʚʰʠʤ ʘʢʘʜʝʤʠʢʦʤ ɸʅ 

ʉʉʉʈ, ɻʝʨʦʝʤ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʊʨʫʜʘ, ʧʝʨʚʳʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʣʘʫʨʝʘʪʦʤ ʃʝʥʠʥʩʢʦʡ ʧʨʝʤʠʠ. 

ʀʇʈ (ʛʦʨʥʦʝ ʦʪʜʝʣʝʥʠʝ ʊʊʀ) ʷʚʣʷʝʪʩʷ ʨʦʜʦʥʘʯʘʣʴʥʠʢʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʫʢʠ ʚ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʉʦʟʜʘʥʥʘʷ ɺ.ɸ. ʆʙʨʫʯʝʚʳʤ ʩʠʙʠʨʩʢʘʷ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʰʢʦʣʘ ʩʳʛʨʘʣʘ ʠ 

ʩʝʛʦʜʥʷ ʧʨʦʜʦʣʞʘʝʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʪʢʨʳʪʠʠ, ʠʟʫʯʝʥʠʠ ʠ ʦʩʚʦʝʥʠʠ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʥʝ 

ʪʦʣʴʢʦ ʉʠʙʠʨʠ, ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʥʦ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ. 

ʉʨʝʜʠ ʚʳʧʫʩʢʥʠʢʦʚ ʠʥʩʪʠʪʫʪʘ ï ʮʝʣʘʷ ʧʣʝʷʜʘ ʚʳʜʘʶʱʠʭʩʷ ʫʯʝʥʳʭ, ʠʥʞʝʥʝʨʦʚ ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ ʄ.ɸ. ʋʩʦʚ ï ʫʯʝʥʠʢ ʠ ʧʝʨʚʳʡ ʘʩʧʠʨʘʥʪ ɺ.ɸ. ʆʙʨʫʯʝʚʘ, ʧʝʨʚʳʡ ʠʟ ʯʠʩʣʘ ʚʳʧʫʩʢʥʠʢʦʚ 

ʠʥʩʪʠʪʫʪʘ (ɻʈʌ, ʅɻʌ, ʀɻʅɼ, ʀʇʈ) ï ʧʨʦʬʝʩʩʦʨ ʠ ʧʝʨʚʳʡ ʠʟ ʩʠʙʠʨʷʢʦʚ ï ʘʢʘʜʝʤʠʢ, ʩ ʠʤʝʥʝʤ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʦ 

ʩʪʘʥʦʚʣʝʥʠʝ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʠʙʠʨʠ ʠ ʧʝʨʚʝʥʮʘ ʝʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ï ʉʠʙʛʝʦʣʢʦʤʘ; 

ʘʢʘʜʝʤʠʢ ʂ.ʀ. ʉʘʪʧʘʝʚ ï ʦʨʛʘʥʠʟʘʪʦʨ ʠ ʧʝʨʚʳʡ ʧʨʝʟʠʜʝʥʪ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʂʘʟʘʭʩʪʘʥʘ; ʧʨʦʬʝʩʩʦʨ ʅ.ʅ. ʋʨʚʘʥʮʝʚ, 

ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʴ ʫʥʠʢʘʣʴʥʦʛʦ ʅʦʨʠʣʴʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʝʛʠʦʥʘ; ʧʨʦʬʝʩʩʦʨ ʄ.ʂ. ʂʦʨʦʚʠʥ, ʧʝʨʚʳʤ ʫʢʘʟʘʚʰʝʡ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʀʟ ʧʦʯʪʠ 14 ʪʳʩʷʯ ʚʳʧʫʩʢʥʠʢʦʚ ʠʥʩʪʠʪʫʪʘ 

(ʬʘʢʫʣʴʪʝʪʘ) ʙʦʣʝʝ 450 ʩʪʘʣʠ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʷʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, 50 ï ʃʘʫʨʝʘʪʘʤʠ 

ʃʝʥʠʥʩʢʦʡ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʡ, ʙʦʣʝʝ 250 ï ʜʦʢʪʦʨʘʤʠ ʠ ʙʦʣʝʝ 1600 ʢʘʥʜʠʜʘʪʘʤʠ ʥʘʫʢ. ʀʟ ʩʪʝʥ ʀʇʈ 

ʚʳʰʣʦ 15 ʘʢʘʜʝʤʠʢʦʚ ʠ ʯʣʝʥʦʚ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ ɸʢʘʜʝʤʠʠ ʅʘʫʢ, 5 ɻʝʨʦʝʚ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʊʨʫʜʘ. 

ʉʝʛʦʜʥʷ ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʳʡ ʫʯʝʙʥʳʡ (ʦʢʦʣʦ 3000 

ʩʪʫʜʝʥʪʦʚ) ʠ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ, ʧʦʠʩʢʦʚ, ʨʘʟʚʝʜʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʝʦʣʦʛʠʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ, ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 16 ʢʘʬʝʜʨ; ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ; ʜʚʘ 

ʀʥʥʦʚʘʮʠʦʥʥʳʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʎʝʥʪʨʘ (çʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʝʬʪʠ ʠ ʛʘʟʘè ʠ çʋʨʘʥʦʚʘʷ 

ʛʝʦʣʦʛʠʷè), 9 ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʎʝʥʪʨʦʚ ʠ 15 ʀʥʥʦʚʘʮʠʦʥʥʳʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʎʝʥʪʨʦʚ; 3 

ʤʫʟʝʷ: ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʡ, ʢʘʙʠʥʝʪ-ʤʫʟʝʡ ʘʢʘʜʝʤʠʢʦʚ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʠ ʄ.ɸ. ʋʩʦʚʘ. ɺ ʀʇʈ 

ʨʘʙʦʪʘʶʪ ʙʦʣʝʝ 433 ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 5 ï ʘʢʘʜʝʤʠʢʠ ʈɸʅ,  28 ʘʢʘʜʝʤʠʢʦʚ ʠ ʯʣʝʥʦʚ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʡ, 58 ʜʦʢʪʦʨʦʚ ʠ 202 ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ. ʀʥʩʪʠʪʫʪ ʚʝʜʝʪ ʧʦʜʛʦʪʦʚʢʫ 

ʢʘʥʜʠʜʘʪʦʚ ʠ ʜʦʢʪʦʨʦʚ ʥʘʫʢ ʧʦ 33 ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. 

ʉ ʤʦʤʝʥʪʘ ʦʩʥʦʚʘʥʠʷ ʚ ʀʇʈ (ɻʈʌ, ʅɻʌ, ʀɻʅɼ) ʊʇʋ ʫʩʧʝʰʥʦ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʝʜʠʥʩʪʚʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʠ ʧʨʠʢʣʘʜʥʳʤ ʥʘʫʢʘʤ ï ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʟʜʘʚʘʣʠʩʴ ʠ ʨʘʟʚʠʚʘʣʠʩʴ ʙʦʛʘʪʳʝ ʪʨʘʜʠʮʠʠ ʅʀʈʉ, ʙʝʨʝʞʥʦ ʩʦʭʨʘʥʷʝʤʳʝ ʠ 

ʨʘʟʚʠʚʘʝʤʳʝ ʠ ʧʦ ʩʝʡ ʜʝʥʴ. 

ɺ ʨʘʙʦʪʝ ʐʝʩʪʥʘʜʮʘʪʦʛʦ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʙʳʣʦ ʟʘʩʣʫʰʘʥʦ ʠ ʨʘʩʩʤʦʪʨʝʥʦ, ʩ ʫʯʝʪʦʤ 

ʩʪʝʥʜʦʚʳʭ, 989 ʜʦʢʣʘʜʦʚ 1020 ʘʚʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 390 ʠʥʦʛʦʨʦʜʥʠʭ ʠʟ 52 ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ 40 ʟʘʨʫʙʝʞʥʳʭ 

ʫʯʘʩʪʥʠʢʘ. ɺʩʝʛʦ ʥʘ ʩʠʤʧʦʟʠʫʤʝ ʚʳʩʪʫʧʠʣʠ ʩ ʜʦʢʣʘʜʘʤʠ 673 ʩʪʫʜʝʥʪʘ, 180 ʘʩʧʠʨʘʥʪʦʚ, 80 ʤʦʣʦʜʳʭ ʥʘʫʯʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ, 34 ʠʥʞʝʥʝʨʘ, 15 ʤʦʣʦʜʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, 7 ʰʢʦʣʴʥʠʢʦʚ. ɿʘ 4 ʜʥʷ ʨʘʙʦʪʳ ʩʠʤʧʦʟʠʫʤʘ ʚ ʥʝʤ 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 2100 ʯʝʣʦʚʝʢ. 

ʋʯʘʩʪʥʠʢʠ ʩʠʤʧʦʟʠʫʤʘ ʧʨʝʜʩʪʘʚʣʷʣʠ 60 ʚʫʟʦʚ ʠ ʅʀʀ. ʇʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚʫʟʦʚ ʙʳʣʦ ʩʜʝʣʘʥʦ 902 

ʜʦʢʣʘʜʘ, ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʝʝ ʬʠʣʠʘʣʦʚ ï 30 ʜʦʢʣʘʜʦʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʅʘʮʠʦʥʘʣʴʥʳʭ ʘʢʘʜʝʤʠʡ ʥʘʫʢ ʉʅɻ ï 7 ʜʦʢʣʘʜʦʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʪʨʘʩʣʝʚʳʭ ʅʀʀ ï 28 ʜʦʢʣʘʜʘ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ï 15, ʰʢʦʣ, ʣʠʮʝʝʚ - 7. ɺ ʨʘʙʦʪʝ ʩʠʤʧʦʟʠʫʤʘ ʫʯʘʩʪʚʦʚʘʣʠ 

ʤʦʣʦʜʳʝ ʫʯʝʥʳʝ ʠʟ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ (ʛ. ʄʦʩʢʚʘ) ʠ ʝʝ ʬʠʣʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʠʟ ʅʘʮʠʦʥʘʣʴʥʳʭ ɸʢʘʜʝʤʠʡ 

ʥʘʫʢ ʩʪʨʘʥ ʉʅɻ (ʋʢʨʘʠʥʳ, ɹʝʣʦʨʫʩʩʠʠ, ɸʟʝʨʙʘʡʜʞʘʥʘ, ʊʘʜʞʠʢʠʩʪʘʥʘ, ʋʟʙʝʢʠʩʪʘʥʘ, ɸʨʤʝʥʠʠ). ɼʘʣʴʥʝʝ 

ʟʘʨʫʙʝʞʴʝ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʳʩʪʫʧʣʝʥʠʷʤʠ 9 ʫʯʘʩʪʥʠʢʦʚ ʠʟ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ɻʝʨʤʘʥʠʠ, ʏʝʭʠʠ, ɺʴʝʪʥʘʤʘ, 

ʂʠʪʘʷ, ʉʐɸ, ʌʨʘʥʮʠʠ. 

ɺ ʜʝʥʴ ʦʪʢʨʳʪʠʷ XVI  ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʩʠʤʧʦʟʠʫʤʘ ʚ ʘʢʪʦʚʦʤ ʟʘʣʝ ʊʇʋ 

ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʪʨʠ ʠʥʪʝʨʝʩʥʳʝ ʚʳʩʪʘʚʢʠ: 1. çʀʩʪʦʨʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʢ 110-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ 

ʧʨʦʬʝʩʩʦʨʘ, ɿʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʃ.ʃ. ʍʘʣʬʠʥʘè; 2. çʂ 40-ʣʝʪʠʶ ʥʘʫʯʥʳʭ ʤʦʣʦʜʝʞʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʡ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨèè. 3. çʊʨʘʜʠʮʠʠ ʠ ʥʘʫʯʥʳʝ 

ʜʦʩʪʠʞʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʀʇʈ ʊʇʋ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʩʚʦʝʥʠʠ 

ʥʝʜʨ ɿʝʤʣʠ (1901 - 2012 ʛʛ.è ɺʳʩʪʘʚʢʠ ʚʳʟʚʘʣʠ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʫʯʘʩʪʥʠʢʦʚ ʩʠʤʧʦʟʠʫʤʘ. 

ɻʝʦʛʨʘʬʠʷ ʫʯʘʩʪʥʠʢʦʚ ʩʠʤʧʦʟʠʫʤʘ ʦʙʰʠʨʥʘ: ʥʘ ʚʦʩʪʦʢʝ ï ʦʪ ʉʘʭʘʣʠʥʘ, ʛ.ʛ.ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, 

ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢʘ, ɺʣʘʜʠʚʦʩʪʦʢʘ, ɹʣʘʛʦʚʝʱʝʥʩʢʘ, ʂʨʘʩʥʦʷʨʩʢʘ, ʏʠʪʳ, ʀʨʢʫʪʩʢʘ ʜʦ ʛ.ʛ. ɹʘʨʥʘʫʣʘ, ʂʝʤʝʨʦʚʦ, 

ʅʦʚʦʢʫʟʥʝʮʢʘ ʠ ʜʨ.; ʥʘ ʩʝʚʝʨʝ ï ʦʪ ʛ.ʛ. ʄʠʨʥʦʛʦ, ʗʢʫʪʩʢʘ, ʅʝʨʶʥʛʨʠ, ʄʘʛʘʜʘʥʘ, ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ, ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʘ, ʅʝʬʪʝʶʛʘʥʩʢʘ ʜʦ ʛ.ʛ. ʊʶʤʝʥʠ, ʋʣʘʥ-ʋʜʵ, ʉʳʢʪʳʚʢʘʨʘ ʠ ʪ.ʜ.; ʥʘ ʟʘʧʘʜʝ ï ʦʪ ʛ.ʛ. ʄʠʥʩʢʘ, ʂʠʝʚʘ, 
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ʄʦʩʢʚʳ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ɽʢʘʪʝʨʠʥʙʫʨʛʘ ʜʦ ʛ.ʛ. ʉʘʤʘʨʳ, ʂʘʟʘʥʠ, ʋʬʳ, ʇʝʨʤʠ ʠ ʪ.ʜ. ʠ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ ï 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ; ʥʘ ʶʛʝ ï ʦʪ ʛʦʨʦʜʦʚ ʨʝʩʧʫʙʣʠʢ ʉʨʝʜʥʝʡ ɸʟʠʠ ʜʦ ʛ.ʛ. ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʘ, ʆʜʝʩʩʳ, 

ʅʦʚʦʯʝʨʢʘʩʩʢʘ, ʉʠʤʬʝʨʦʧʦʣʷ, ʅʦʚʦʨʦʩʩʠʡʩʢʘ, ɺʣʘʜʠʢʘʚʢʘʟʘ, ɺʦʨʦʥʝʞʘ, ʉʪʘʚʨʦʧʦʣʷ, ɸʩʪʨʘʭʘʥʠ ʠ ʪ.ʜ. ʐʠʨʦʢʦ 

ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʣʦʜʝʞʴ ʋʨʘʣʘ, ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. ʉʪʨʘʥʳ ʉʅɻ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʫʯʘʩʪʥʠʢʘʤʠ ʠʟ ʋʟʙʝʢʠʩʪʘʥʘ (ʛ. ʊʘʰʢʝʥʪ), ʊʘʜʞʠʢʠʩʪʘʥʘ (ʛ. ɼʫʰʘʥʙʝ), ɸʟʝʨʙʘʡʜʞʘʥʘ (ʛ. ɹʘʢʫ), ʂʘʟʘʭʩʪʘʥʘ 

(ʛ. ɸʣʤʘʪʘ, ʛ. ʉʝʤʠʧʘʣʘʪʠʥʩʢ, ʛ. ʂʘʨʘʛʘʥʜʘ, ʛ. ʇʘʚʣʦʜʘʨ), ɹʝʣʦʨʫʩʩʠʠ (ʛ. ʄʠʥʩʢ, ʛ. ɻʦʤʝʣʴ), ɸʨʤʝʥʠʠ (ʛ. ɽʨʝʚʘʥ, 

ʛ. ɻʶʤʨʠ), ʋʢʨʘʠʥʳ (ʛ.ʛ. ʂʠʝʚ, ʆʜʝʩʩʘ, ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢ, ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, ɼʦʥʝʮʢ ʠ ʜʨ.), ʂʠʨʛʠʟʠʠ (ʛ. ɹʠʰʢʝʢ), 

ʄʦʣʜʦʚʳ (ʛ. ʂʠʰʠʥʝʚ). ʀʟ ʪʦʤʩʢʠʭ ʚʫʟʦʚ ʠ ʅʀʀ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣʠ ʩʪʫʜʝʥʪʳ ʠ ʤʦʣʦʜʳʝ ʫʯʝʥʳʝ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʥʝʬʪʠ 

ʠ ʛʘʟʘ ʉʆ ʈɸʅ ʠ ʜʨ. 

ɼʦʢʣʘʜʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʠʟ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʨʫʜʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʝʪʨʦʛʨʘʬʠʠ, ʤʠʥʝʨʘʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʈɸʅ (ʛ. ʄʦʩʢʚʘ), ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠʤ. ʀ.ʄ. ɻʫʙʢʠʥʘ 

(ʛ. ʄʦʩʢʚʘ), ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʉ. ʆʨʜʞʦʥʠʢʠʜʟʝ (ʛ. ʄʦʩʢʚʘ), 

ʈʦʩʩʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɼʨʫʞʙʳ ʅʘʨʦʜʦʚ (ʛ. ʄʦʩʢʚʘ), ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʧʨʠʨʦʜʦʦʙʫʩʪʨʦʡʩʪʚʘ, ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ  ʠʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʛʘʟʦʚ ʠ ʛʘʟʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʛ. ʄʦʩʢʚʘ), ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʵʢʦʥʦʤʠʢʠ, ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ 

ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʌ ʠ ʈɸʅ (ʛ. ʄʦʩʢʚʘ), ʅʝʬʪʷʥʦʡ ʢʦʤʧʘʥʠʠ 

çʐʣʶʤʙʝʨʞʝ ʃʦʜʞʝʣʢʦ ʀʧʂè (ʛ. ʄʦʩʢʚʘ), ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ, 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛ. ʅʴʶ-ʁʦʨʢʘ (ʌʨʝʜʦʥʠʥ, ʉʐɸ),ʋʥʠʚʝʨʩʠʪʝʪʘ ʉʚʷʪʦʡ ʄʘʨʠʠ ʛ. ʃʦʥʜʦʥʘ 

(ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʋʥʠʚʝʨʩʠʪʝʪʘ ʛ. ʐʝʬʬʠʣʜʘ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʊʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛ. ɼʨʝʟʜʝʥʘ 

(ɻʝʨʤʘʥʠʷ), ɼʦʨʤʫʜʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɻʝʨʤʘʥʠʷ), ʅʀʇʀ ʄʦʨʦʨʥʝʬʪʝʛʘʟ ʉʇ çɺʴʝʪʩʦʚʧʝʪʨʦè, ʛ. 

ɺʫʥʛ (ɺʴʝʪʥʘʤ),  ʏʝʰʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʇʨʘʛʘ, ʏʝʭʠʷ), ʋʥʠʚʝʨʩʠʪʝʪʘ ʛ. ʄʘʥʭʘʡʤ (ɻʝʨʤʘʥʠʷ), 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ, ʀʥʩʪʠʪʫʪʘ ʛʝʦʭʠʤʠʠ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʈɸʅ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ (ʛ. ʄʦʩʢʚʘ), ʀʥʩʪʠʪʫʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʠʥʝʨʘʣʦʛʠʠ ʈɸʅ 

(ʛ. ʄʦʩʢʚʘ), ʂʘʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ-ʃʝʥʠʥʘ, ʀʥʩʪʠʪʫʪʘ ʚʫʣʢʘʥʦʣʦʛʠʠ 

ɼɺʆ ʈɸʅ (ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ), ʂʠʪʘʡʩʢʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʋʭʘʥʴ, ʂʠʪʘʡ), 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʄʦʣʜʦʚʳ (ʛ. ʂʠʰʠʥʝʚ, ʄʦʣʜʦʚʘ), ʀʥʩʪʠʪʫʪʘ ɿʝʤʥʦʡ ʢʦʨʳ ʉʆ ʈɸʅ (ʛ. 

ʀʨʢʫʪʩʢ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʋʢʨʘʠʥʳ (ʛ. ʂʠʝʚ), 

ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ɸʟʝʨʙʘʡʜʞʘʥʘ (ʛ. ɹʘʢʫ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʬʠʟʠʢʠ ʠ 

ʠʥʞʝʥʝʨʥʦʡ ʩʝʡʩʤʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ɸʨʤʝʥʠʠ (ʛ. ɻʶʤʨʠ, ɸʨʤʝʥʠʷ), ʉʠʙʠʨʩʢʦʛʦ ʅʀʀ 

ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ ʉʆ ʈɸʅ (ʛ. ʀʨʢʫʪʩʢ), 

ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʀʥʩʪʠʪʫʪʘ ʤʦʨʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ɼɺʆ ʈɸʅ (ʛ. ʖʞʥʦ-

ʉʘʭʘʣʠʥʩʢ), ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤ. ʆʣʝʩʷ ɻʦʥʯʘʨʘ (ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, ʋʢʨʘʠʥʘ), ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ. ʀ. 

ʀʣʴʠʯʝʚʘ ɼɺʆ ʈɸʅ (ʛ. ɺʣʘʜʠʚʦʩʪʦʢ), ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʂʳʨʛʳʟʩʢʦʛʦ ʛʦʣʦʚʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ (ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ), 

ʊʘʜʞʠʢʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɼʫʰʘʥʙʝ), ʗʅʀɻʇ ʎʝʥʪʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʛ. ʄʠʨʥʳʡ, ʗʢʫʪʠʷ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʠʤ. ʂ.ʀ. ʉʘʪʧʘʝʚʘ (ʛ. 

ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ, ʤʠʥʝʨʘʣʦʛʠʠ ʠ ʧʝʪʨʦʛʨʘʬʠʠ ʉʆ ʈɸʅ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ), 

ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʉʆ ʈɸʅ (ʛ. ʋʣʘʥ-ʋʜʵ, ʂʦʤʠ), ʂʘʟʘʭʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʛ. ɸʣʤʘʪʘ, ʂʘʟʘʭʩʪʘʥ), ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ 

ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ (ʛ. ʗʢʫʪʩʢ, ʗʢʫʪʠʷ), ʂʠʝʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʦ (ʋʢʨʘʠʥʘ), ʅʝʤʝʮʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʬʠʣʦʩʦʬʠʠ ʠ ʧʦʣʠʪʦʣʦʛʠʠ (ʛ. ɼʦʨʪʤʫʜ, ɻʝʨʤʘʥʠʷ), ʗʢʫʪʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ.ʂ. ɸʤʤʦʩʦʚʘ, ɹʝʣʦʨʫʩʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʛ. ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ), ɹʫʨʷʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʋʣʘʥ-ʋʜʵ), 

ɼʦʥʝʮʢʦʛʦ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɼʦʥʝʮʢ, ʋʢʨʘʠʥʘ), ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ 

ZAD çFoldgaz Storageè (ʛ. ɹʫʜʘʧʝʰʪ, ɺʝʥʛʨʠʷ), University of Central Florida (USA), ʖʞʥʦ-ʈʦʩʩʠʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʠʤ. ʘʢʘʜʝʤʠʢʘ 

ɸ.ʅ. ɿʘʚʘʨʠʮʢʦʛʦ ʋʈʆ ʈɸʅ (ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ), ɸʤʫʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪʘ 

ɼɺʆ ʈɸʅ (ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢ), ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ.ɼ. ʉʝʨʠʢʙʘʝʚʘ (ʛ. ʋʩʪʴ-

ʂʘʤʝʥʦʛʦʨʩʢ, ʂʘʟʘʭʩʪʘʥ), ʂʨʘʩʥʦʷʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʟʦʣʦʪʘ, ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʋʟʙʝʢʠʩʪʘʥʘ ʠʤ. ʄʠʨʟʦ ʋʣʫʛʙʝʢʘ (ʛ. ʊʘʰʢʝʥʪ), ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʅʘʮʠʦʥʘʣʴʥʦʡ  ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

ʋʟʙʝʢʠʩʪʘʥʘ ʠʤ. ʍ.ʄ. ɸʙʜʫʣʘʝʚʘ (ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ), ʋʨʘʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʉʆ ʈɸʅ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ), ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʉʆ ʈɸʅ (ʛ. ʗʢʫʪʩʢ), ʀʥʩʪʠʪʫʪʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʋʢʨʘʠʥʳ (ʛ. ʂʠʝʚ), ɻʦʤʝʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʌʨʘʥʮʠʩʢʘ 

ʉʢʦʨʠʥʳ (ʛ. ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ), ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɼʫʰʘʥʙʝ, ʊʘʜʞʠʢʠʩʪʘʥ), 

ʀʥʩʪʠʪʫʪʘ ʤʦʨʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ɼɺʆ ʈɸʅ (ʛ. ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ), ʌʨʘʡʙʝʨʛʩʢʦʡ ʛʦʨʥʦʡ ʘʢʘʜʝʤʠʷ (ʛ. 

ʌʨʘʡʙʝʨʛ, ɻʝʨʤʘʥʠʷ), ɹʝʣʦʨʫʩʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʛ. ʄʠʥʩʢ, 

ɹʝʣʘʨʫʩʴ), ʂʫʙʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʂʨʘʩʥʦʜʘʨ), ʅʝʬʪʝʶʛʘʥʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʠʥʩʪʠʪʫʪʘ 

(ʛ. ʅʝʬʪʝʶʛʘʥʩʢ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʬʠʟʠʢʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʩʝʡʩʤʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʨʝʩʧʫʙʣʠʢʠ 

ɸʨʤʝʥʠʷ (ʛ. ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ), ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ (ʛ. ʄʘʛʘʜʘʥ). ʉʝʤʠʧʘʣʘʪʠʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʐʘʢʘʨʠʤʦʚʘ (ʛ. ʉʝʤʠʧʘʣʘʪʠʥʩʢ, ʂʘʟʘʭʩʪʘʥ), ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʠ 
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ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ (ʛ. ɹʘʨʥʘʫʣ), ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɼɺʆ ʈɸʅ 

(ʛ. ɺʣʘʜʠʚʦʩʪʦʢ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʬʠʟʠʢʠ ʉʆ ʈɸʅ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ), ʇʘʚʣʦʜʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʇʘʚʣʦʜʘʨ, ʂʘʟʘʭʩʪʘʥ), ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɺʣʘʜʠʢʘʚʢʘʟ), ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʉʘʤʘʨʢʘʥʜʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʉʘʤʘʨʢʘʥʜ, ʋʟʙʝʢʠʩʪʘʥ), Ecole Nationale Superienre des Techniques Avancees 

(Paris Tech, ʌʨʘʥʮʠʷ), ɹʝʣʦʨʫʩʩʢʠʡʠ ʅʀʀ ʠ ʧʨʦʝʢʪʥʳʡ ʠʥʩʪʠʪʫʪ ʥʝʬʪʠ ɹʝʣʅʀʇʀʥʝʬʪʴ (ʛ. ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ), 

ʆʜʝʩʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʀ.ʀ. ʄʝʯʥʠʢʦʚʘ (ʋʢʨʘʠʥʘ), ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɺʣʘʜʠʚʦʩʪʦʢ), ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸ. ʄ. ɻʦʨʴʢʦʛʦ, 

ʀʥʩʪʠʪʫʪʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ɸ.ɽ. ɸʨʙʫʟʦʚʘ, ʂʘʟʘʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ (ʛ. ʂʘʟʘʥʴ), 

ʂʘʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ, ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ (ʛ. ɼʫʰʘʥʙʝ), ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

çɹʝʣʛʝʦè (ʛ. ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ), ʉʘʭʘʣʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʖʞʥʦʩʘʭʘʣʠʥʩʢ), 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ (ʛ. ʂʨʘʩʥʦʷʨʩʢ), ʀʚʘʥʦ-

ʌʨʘʥʢʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ (ʋʢʨʘʠʥʘ), ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʋʟʙʝʢʠʩʪʘʥʘ (ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ), ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʦʚ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ɹʘʰʢʦʨʩʪʘʥ (ʛ. ʋʬʘ), ʉʠʙʠʨʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. 

ʂʨʘʩʥʦʷʨʩʢ), ɻʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʗʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʗʢʫʪʩʢ), 

ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʄʠʥʩʢ), ʉʝʤʠʧʘʣʘʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ (ʛ. ʉʝʤʝʡ, ʂʘʟʘʭʩʪʘʥ), ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠ ʧʨʦʝʢʪʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʝʬʪʠ ʠ 

ʛʘʟʘ, ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʋʬʘ), ʋʭʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ), ʊʆʆ  çʂʦʨʧʦʨʘʮʠʷ ʂʘʟʘʭʤʳʩè (ʛ. ɾʝʟʢʘʟʛʘʥ, ʂʘʟʘʭʩʪʘʥ), ʋʬʠʤʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʋʬʘ), ʉʠʙʠʨʩʢʦʛʦ ʥʘʫʯʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʉʆ 

ʈɸʅ (ʛ. ʊʶʤʝʥʴ), ʖʛʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ), ʊʶʤʝʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʥʝʨʫʜʥʦʛʦ ʩʳʨʴʷ (ʛ. ʂʘʟʘʥʴ), ʊʫʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʌʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʗʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʅʝʨʶʥʛʨʠ), ɸʤʫʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢ) ʀʥʩʪʠʪʫʪʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʋʢʨʘʠʥʳ (ʛ. ʂʠʝʚ), ʀʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʛʠʜʨʦʩʬʝʨʳ ʋʨʆ ʈɸʅ (ʛ. ʆʨʝʥʙʫʨʛ), 

ʀʥʩʪʠʪʫʪʘ ʛʝʦʭʠʤʠʠ ʉʆ ʈɸʅ (ʛ. ʀʨʢʫʪʩʢ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʋʨʆ ʈɸʅ (ʛ. ʊʶʤʝʥʴ), ʖʞʥʦʛʦ 

ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ (ʛ. ʈʦʩʪʦʚ ʥʘ ɼʦʥʫ), ʀʥʩʪʠʪʫʪʘ ʌʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʝʚʝʨʘ ʉʆ ʈɸʅ (ʛ. ʗʢʫʪʩʢ), 

ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ɼʆ ʈɸʅ (ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢ), ʀʥʩʪʠʪʫʪʘ ʥʝʬʪʝʛʘʟʦʚʦʡ ʛʝʦʣʦʛʠʠ ʠ 

ʛʝʦʬʠʟʠʢʠ ʉʆ ʈɸʅ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ), ʀʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ ʜʝʣʘ ʉʆ ʈɸʅ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ), ɺʦʨʦʥʝʞʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʆʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʌ.ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ, ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʍʘʢʘʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ.ʌ. ʂʘʪʘʥʦʚʘ (ʛ. 

ɸʙʘʢʘʥ), ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʗʢʫʪʩʢ), ʀʥʩʪʠʪʫʪʘ ʛʦʨʥʦʛʦ ʜʝʣʘ ɼɺʆ ʈɸʅ (ʛ. 

ʍʘʙʘʨʦʚʩʢ) ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɹʝʣʛʦʨʦʜ), ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ 

ʤʠʥʝʨʘʣʦʛʠʠ ʠʤ. ɺ.ʉ. ʉʦʙʦʣʝʚʘ ʉʆ ʈɸʅ, (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ), ʏʠʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʀʥʩʪʠʪʫʪʘ ʛʝʦʭʠʤʠʠ ʠʤ. ɸ.ʇ. ɺʠʥʦʛʨʘʜʦʚʘ ʉʆ ʈɸʅ (ʛ. ʀʨʢʫʪʩʢ), ʋʜʤʫʨʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʛ. ʀʞʝʚʩʢ) ʂʫʟʙʘʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʂʝʤʝʨʦʚʦ), ʊʚʝʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʊʚʝʨʴ), ɹʘʡʢʘʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʉʆ ʈɸʅ 

(ʛ. ʋʣʘʥ-ʋʜʵ) ʠ ʜʨ. 

ʈʘʙʦʪʘ ʩʠʤʧʦʟʠʫʤʘ ʰʣʘ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʜʥʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ 21 ʩʝʢʮʠʠ ʠ çʢʨʫʛʣʦʤʫ ʩʪʦʣʫè. 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʵʪʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʧʨʦʭʦʜʠʣ ʧʦ ʚʩʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʥʘʫʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʧʦ ʤʝʪʦʜʘʤ ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ ʚʩʝʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʪʝʭʥʠʢʠ ʨʘʟʚʝʜʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʦʙʳʯʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʧʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ, 

ʧʨʠʨʦʜʦʨʝʩʫʨʩʥʦʤʫ ʧʨʘʚʫ ʠ ʵʢʦʥʦʤʠʢʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. ʋʯʘʩʪʚʦʚʘʣʠ ʚ ʩʠʤʧʦʟʠʫʤʝ ʣʫʯʰʠʝ ʩʪʫʜʝʥʪʳ ʠ 

ʤʦʣʦʜʳʝ ʥʘʫʯʥʳʝ ʢʘʜʨʳ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ɼʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ʅʘ ʩʠʤʧʦʟʠʫʤʝ ʚ 

ʜʦʢʣʘʜʘʭ ʦʩʚʝʱʘʣʠʩʴ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʡ; ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʜʦʩʪʠʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʛʝʦʣʦʛʠʠ, 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ; ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʙʟʦʨʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʊʝʤʘʪʠʢʘ ʜʦʢʣʘʜʦʚ ʦʭʚʘʪʳʚʘʝʪ ʚʘʞʥʝʡʰʠʝ ʧʨʦʙʣʝʤʳ ʠ ʥʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʠʛʨʘʬʠʠ, 

ʧʘʣʝʦʥʪʦʣʦʛʠʠ, ʪʝʢʪʦʥʠʢʠ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ, ʤʠʥʝʨʘʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ, ʧʝʪʨʦʛʨʘʬʠʠ, 

ʣʠʪʦʣʦʛʠʠ, ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʤʝʪʘʣʣʦʛʝʥʠʠ, ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ, ʥʝʬʪʷʥʦʡ 

ʛʝʦʣʦʛʠʠ, ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʩʳʨʴʷ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʛʝʦʣʦʛʠʠ, ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʠʢʝ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʜʦʙʳʯʠ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʙʫʨʝʥʠʷ 

ʩʢʚʘʞʠʥ, ʛʦʨʥʦʛʦ ʜʝʣʘ, ʛʝʦʵʢʦʣʦʛʠʠ, ʛʠʜʨʦʛʝʦʵʢʦʣʦʛʠʠ, ʦʭʨʘʥʳ ʠ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʛʦʨʥʦʛʦ ʠ ʧʨʠʨʦʜʦʨʝʩʫʨʩʥʦʛʦ ʧʨʘʚʘ, ʘ ʪʘʢʞʝ 

ʧʨʦʙʣʝʤʳ ʵʢʦʥʦʤʠʢʠ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ. ɼʣʷ ʫʯʘʩʪʥʠʢʦʚ, ʜʝʣʘʚʰʠʭ 

ʜʦʢʣʘʜʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʠ ʥʝʤʝʮʢʦʤ ʷʟʳʢʘʭ, ʨʘʙʦʪʘʣʘ ʩʧʝʮʠʘʣʴʥʘʷ ʩʝʢʮʠʷ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

XVI ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʢʨʳʣ ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʠ ʠʥʥʦʚʘʮʠʷʤ 

ʧʨʦʬʝʩʩʦʨ ʊʇʋ ɺ.ɸ. ɺʣʘʩʦʚ ʠ ʧʨʦʨʝʢʪʦʨ-ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɸ.ʖ. ɼʤʠʪʨʠʝʚ. ʇʝʨʝʜ ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʤʧʦʟʠʫʤʘ 

ʥʘ ʦʪʢʨʳʪʠʠ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʚʳʩʪʫʧʠʣʠ ʚʝʜʫʱʠʝ ʫʯʝʥʳʝ, ʧʨʦʬʝʩʩʦʨʘ, ʢʦʪʦʨʳʝ ʦʩʚʝʪʠʣʠ ʧʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʚ XXI  ʚʝʢʝ ʧʦ ʢʘʞʜʦʤʫ ʠʟ 21-ʛʦ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʢʮʠʡ. ɼʦʢʣʘʜʳ ʫʯʝʥʳʭ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʜʘʥʥʦʤ ʩʙʦʨʥʠʢʝ. 

ʅʘʫʯʥʳʡ ʫʨʦʚʝʥʴ ʜʦʢʣʘʜʦʚ ʦʯʝʥʴ ʚʳʩʦʢ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʪʣʠʯʘʶʪʩʷ ʥʦʚʠʟʥʦʡ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ 

ʠʜʝʡ, ʘ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʦʪʢʨʳʪʠʷ. ɼʦʣʦʞʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʫʯʰʠʭ 

ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʳ, ʦʪʨʘʞʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʚ ʦʙʣʘʩʪʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ, ʪʘʢ  ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʤʝʶʪ ʠ ʚʘʞʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ, ʠ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʡ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ 

ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ. ʄʥʦʛʠʝ ʜʦʢʣʘʜʳ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʭʦʟʜʦʛʦʚʦʨʥʳʭ ʅʀʈ, 

ʛʦʩʙʶʜʞʝʪʥʳʭ ʅʀʈ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʦ ʛʨʘʥʪʘʤ, ʥʘʫʯʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʈʦʩʩʠʡʩʢʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʦʙʣʘʩʪʥʦʛʦ 

ʫʨʦʚʥʝʡ, ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʨʷʜʫ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʦʚ ʠʤʝʶʪ ʧʘʪʝʥʪʳ ʠ ʣʠʮʝʥʟʠʠ. 

ɸʚʪʦʨʳ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʥʘ XVI  ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʇʨʦʙʣʝʤʳ 

ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè ï 2012 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʣʘʜʝʥʠʝ ʩʘʤʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʦʙʣʘʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʝʨʩʦʥʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʥʦʚʝʡʰʘʷ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʘʷ ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʤʧʦʟʠʫʤʘ. ʅʘ ʩʝʢʮʠʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʧʫʪʥʠʢʦʚʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʤʦʨʩʢʦʡ ʛʨʘʚʠʤʝʪʨʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʰʝʣʴʬʦʚʦʡ ʟʦʥʳ, ʥʘʫʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʤʝʪʦʜʠʢʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠ ʧʦʠʩʢʘʭ ʠ ʨʘʟʚʝʜʢʠ ʨʫʜʥʳʭ 

ʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺ ʨʷʜʝ ʨʘʙʦʪ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʥʦʚʝʡʰʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʄʂʕ) ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚ ʦʙʩʘʞʝʥʥʳʭ ʩʢʚʘʞʠʥʘʭ ʠ ʪ.ʧ. 

ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ɽ. ɸ. ɽʚʜʦʢʠʤʦʚʦʡ, ʤʣʘʜʰʝʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʆɸʆ çʊʦʤʩʢʅʀʇʀʥʝʬʪʴè: 

çʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʚ ʥʠʟʢʦʦʤʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʥʝʬʪʷʥʳʭ ʤʝʪʦʨʦʞʜʝʥʠʡ ʊʦʤʩʢʦʡ 

ʦʙʣʘʩʪʠè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ ʧʨʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʩʠʣʫ ʧʦʷʚʣʝʥʠʷ ʚ ʨʘʟʨʝʟʝ ʥʠʟʢʦʦʤʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. ɸʚʪʦʨʦʤ 

ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ, ʩʧʦʩʦʙʥʘʷ ʫʩʪʨʘʥʷʪʴ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʦʰʠʙʢʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʤʘʪʝʨʠʘʣʳ ʘʧʨʦʙʘʮʠʠ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʥʘ ʦʜʥʦʤ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ 

ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʌ. ɸ. ɹʫʨʢʦʚʘ: çɻʝʦʬʠʟʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ 

ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʨʘʟʨʝʟʘè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ 

ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ. ʋʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʵʪʠʭ ʩʚʦʡʩʪʚ ʩ ʥʝʬʪʝʥʦʩʥʦʩʪʴʶ ʨʘʟʨʝʟʘ ʥʝ ʪʦʣʴʢʦ ʶʨʩʢʠʭ, ʥʦ ʠ 

ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʅʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠ ʜʦʢʣʘʜ ʘʩʧʠʨʘʥʪʘ 

ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʉʆ ʈɸʅ (ɻ. ʋʣʘʥ-ʋʜʵ) ʀ. ɻ. ʊʘʪʴʢʦʚʘ çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʣʦʱʘʜʥʳʭ ʧʦʠʩʢʦʚʳʭ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʤʝʪʦʜʦʤ ʩʨʝʜʠʥʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʥʘ ʧʨʠʤʝʨʝ 

ʂʝʣʷʥʦ-ʀʨʦʢʠʥʜʠʡʩʢʦʡ ʟʦʣʦʪʦʨʫʜʥʦʡ ʟʦʥʳè. ʀʥʪʝʨʝʩ ʚʳʟʚʘʣ ʜʦʢʣʘʜ ʘʩʧʠʨʘʥʪʘ ʆ. ɺ. ʇʝʥʴʢʦʚʦʡ (ʉʘʭʘʣʠʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ): ɸʥʘʣʠʟ ʩʝʡʩʤʠʯʥʦʩʪʠ  ʦʩʪʨʦʚʘ ʇʘʨʘʤʫʰʠʨ (ʂʫʨʠʣʴʩʢʠʝ 

ʦʩʪʨʦʚʘ) ʠ ʚʳʷʚʣʝʥʠʝ ʩʚʷʟʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʠʟʚʝʨʞʝʥʠʷʤʠ ʚʫʣʢʘʥʦʚ çʏʠʢʫʨʘʯʢʠè ʠ çʕʙʝʢʦè. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ.  

ʇʨʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʘʪʦʤʥʘʷ ʘʙʩʦʨʙʮʠʷ, ʥʝʡʪʨʦʥʥʘʷ ʘʢʪʠʚʘʮʠʷ, ʵʤʠʩʩʠʦʥʥʳʡ 

ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʤʠʢʨʦʟʦʥʜʦʚʳʡ ʘʥʘʣʠʟ ʥʘ ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʝ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʠʤʧʫʣʴʩʥʦʤ ʦʧʪʠʯʝʩʢʦʤ 

ʩʧʝʢʪʨʦʤʝʪʨʝ, ʧʦʣʫʯʝʥʠʝ ʀʂ-ʩʧʝʢʪʨʦʚ ʧʦʛʣʦʱʝʥʠʷ ʩʪʝʢʦʣ ʚ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʦʙʣʘʩʪʠ, ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʠʧʦʭʠʤʠʟʤʘ ʤʠʥʝʨʘʣʦʚ, ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʩ ʠʥʜʫʢʪʠʚʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ, 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʥʝʡʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʤʝʪʦʜ ʣʘʟʝʨʥʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʠʢʘʤ ʄ.ɹ. ɹʫʢʘʪʳ, ʠʟʦʪʨʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟʫʯʝʥʠʷ 

ʦʙʦʛʘʪʠʤʦʩʪʠ ʢʚʘʨʮʠʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʘʵʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʣʘʟʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ, ʵʣʝʢʪʨʦʥʥʳʡ, ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʠʡ, ʬʦʪʦʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟʳ, ʤʝʪʦʜ 

ʦʩʢʦʣʦʯʥʦʡ f-ʨʘʜʠʦʛʨʘʬʠʠ, ʦʨʠʛʠʥʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʢʝʨʦʛʝʥʘ ʪʠʧʘ-ʇ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʷʜʝʨʥʦ-

ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʘʥʘʣʠʪʠʢʠ ʧʦʨʦʜ, ʤʝʪʦʜʠʢʠ ʚʳʷʚʣʝʥʠʷ ʟʦʥ ʬʣʶʠʜʦʤʠʛʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʣʠʪʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʦʨʦʜ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ çHydroGeoè, ʩʢʘʥʠʨʫʶʱʠʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʤʠʢʨʦʩʢʦʧʳ, ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʳ, ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʢʨʠʩʪʘʣʣʦʭʠʤʠʠ ʤʠʥʝʨʘʣʦʚ ʠ ʭʨʦʤʦʬʦʨʦʚ ʵʣʝʤʝʥʪʦʚ ʚ 

ʤʠʥʝʨʘʣʘʭ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ, ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʦʪʜʝʣʴʥʳʭ ʦʪʭʦʜʦʚ ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʤʠʥʝʨʘʣʦʚ ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ, ʤʝʪʦʜ 

ʢʨʠʦʤʝʪʨʠʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʦʚ ʛʘʟʦʚʦ-ʞʠʜʢʠʭ ʚʢʣʶʯʝʥʠʡ, Ar-ʤʝʪʦʜ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪʣʦʞʝʥʠʡ ʠ ʤʝʪʦʜ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʘʨʘʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʜʣʷ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʥʦʡ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ  ʤʠʥʝʨʘʣʦʚ ʤʠʢʨʦʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʢʨʠʦʪʝʨʤʦʩʪʦʣʠʢʘ 

THMSG-600 (Linkam) ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʣʶʠʜʥʳʭ ʚʢʣʶʯʝʥʠʡ, ʤʝʪʦʜ ʥʘʪʷʞʥʦʛʦ ʩʧʣʘʡʥʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ 

ArcGis, ʛʝʦʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʩ  ʜʠʩʪʘʥʮʠʦʥʥʳʤʠ, ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ, ʩʪʨʫʢʪʫʨʥʦ-
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ʛʠʜʨʦʛʝʦʣʦʛʠʯʠʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʨʘʢʨʘʩʥʳʭ ʩʧʝʢʪʨʦʚ ʪʦʧʘʟʘ ʜʣʷ 

ʧʨʦʛʥʦʟʥʳʭ ʮʝʣʝʡ ʠ ʜʨ.  ʇʨʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʠʩʴ ʫʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ 

ʦʪʨʘʞʝʥʳ ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʪʨʘʞʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʙʠʦʛʝʦʭʠʤʠʠ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʙʘʟʘʣʴʪʦʠʜʘʭ, ʧʦ ʢʦʪʦʨʳʤ ʙʳʣʘ ʨʘʩʰʠʬʨʦʚʘʥʘ 

ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʠ ʦʙʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʵʪʠ ʜʘʥʥʳʝ ʧʨʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʠ ʧʦʠʩʢʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ɺ ʜʨʫʛʦʡ ʯʘʩʪʠ ʜʦʢʣʘʜʦʚ ʧʨʠʚʝʜʝʥʳ 

ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʨʘʥʘ ʠ ʨʫʜʥʳʭ ʪʝʣ. ɺʧʝʨʚʳʝ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 

ʤʝʪʦʜʠʢʘ ʨʘʟʜʝʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʜʠʝʚʳʭ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʨʘʥʦʚʳʭ ʦʨʝʦʣʦʚ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʨʫʜʥʦʛʦ ʪʝʣʘ. ɺʩʝ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʛʨʘʤʦʪʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʩʪʘʥʦʚʢʝ ʧʦʠʩʢʦʚʦ-ʧʨʦʛʥʦʟʥʳʭ ʨʘʙʦʪ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʟʥʘʯʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʙ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. ɺ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʘʤʠʤʠ ʘʚʪʦʨʘʤʠ (ʥʘʧʨʠʤʝʨ, ʜʦʢʣʘʜ ʅʠʢʦʣʘʝʚʘ ɸ.ɻ. ʠʟ 

ʂʘʟʘʥʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʤʧʣʘʥʪʘʮʠʠ ʘʣʤʘʟʘ ʠʦʥʘʤʠ ʛʝʣʠʷ) ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʠ 

ʧʦʜʭʦʜʳ ʚ  ʠʟʫʯʝʥʠʠ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʠ ʤʠʥʝʨʘʣʦʚ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʛʨʘʥʠʮʳ ʜʣʷ ʨʝʰʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʜʘʯ. ʅʘ ʢʦʥʬʝʨʝʥʮʠʠ ʯʠʪʘʣʠʩʴ ʜʦʢʣʘʜʳ ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠʜʝʷʤʠ ʧʦ ʩʧʦʩʦʙʘʤ ʠʟʚʣʝʯʝʥʠʷ ʠ 

ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʦʣʦʪʘ, ʩʝʨʝʙʨʘ ʠ ʵʣʝʤʝʥʪʦʚ ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ ʠʟ ʰʣʘʢʦʚ ʘʬʬʠʥʘʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

(ʉʠʣʢʠʥ ɺ.ɸ., ʉʠʙʠʨʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ). ɹʦʣʴʰʠʥʩʪʚʦ ʜʦʢʣʘʜʦʚ ʩʜʝʣʘʥʦ ʥʘ ʚʳʩʦʢʦʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʮʠʟʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʱʝʩʪʚʘ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʚʘʣ ʜʦʢʣʘʜ ɸ.ɻ. ʅʠʢʦʣʘʝʚʘ, ʘʩʩʠʩʪʝʥʪʘ ʂʘʟʘʥʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: 

çʀʤʧʣʘʥʪʘʮʠʠ ʠʦʥʦʚ ʛʝʣʠʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʠʨʦʜʥʦʛʦ ʘʣʤʘʟʘè (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʆ.ʅ. 

ʃʦʧʘʪʠʥ, ʜ.ʛ.-ʤ.ʥ.). ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦʙ ʠʤʧʣʘʥʪʘʮʠʠ ʘʣʤʘʟʦʚ ʠʦʥʘʤʠ ʣʝʛʢʦʛʦ ʠʥʝʨʪʥʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ (ʛʝʣʠʷ). ʇʨʦʜʝʣʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʤʝʪʦʜʠʢʘ ʚʳʩʦʢʦʜʦʟʥʦʡ ʠʦʥʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟʤʝʥʝʥʠʷ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʭ ʠ ʢʚʘʥʪʦʚʦ-ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ (ʦʢʨʘʩʢʠ) 

ʤʠʥʝʨʘʣʦʚ, ʘʣʤʘʟʦʚ ʚ ʯʘʩʪʥʦʩʪʠ, ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʢʩʧʨʝʩʩʥʳʡ ʩʧʦʩʦʙ ʛʝʤʤʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʷ 

ʜʨʘʛʦʮʝʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ɽ.ɼ. ʃʝʙʝʜʝʚʦʡ (ʉʠʙʠʨʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ): çʄʠʥʝʨʘʣʦʛʠʷ ʟʦʣʦʪʦʥʦʩʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʈʘʟʜʦʣʴʥʦʛʦ 

(ɺʦʩʪʦʯʥʳʡ ʉʘʷʥ)è. ɺ ʜʦʢʣʘʜʝ ʧʨʠʚʝʜʝʥ ʜʝʪʘʣʴʥʳʡ ʤʠʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʠ ʠʭ 

ʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ çʈʘʟʜʦʣʴʥʦʛʦè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʢʦʨʘʟʨʝʰʘʶʱʠʭ ʤʠʢʨʦʩʢʦʧʦʚ ZEISS 

Axcioscop 40-ɸ Pol ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ AxioVision 4.7. ʀʥʞʝʥʝʨ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʣʦʛʠʠ ʠʤ. 

ɺ.ʉ. ʉʦʙʦʣʝʚʘ ʉʆ ʈɸʅ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ) ʄ.ɸ. ʈʷʙʫʭʘ ʚ ʜʦʢʣʘʜʝ: çʋʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʣʦʪʦʥʦʩʥʳʭ ʠ 

ʥʝʟʦʣʦʪʦʥʦʩʥʳʭ ʢʚʘʨʮʝʚʳʭ ʞʠʣ ʫʯʘʩʪʢʘ ʄʠʭʘʡʣʦʚʩʢʦʛʦ (ʤʝʩʪʦʨʦʞʜʝʥʠʝ çʇʘʥʠʤʙʘè. ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ)è. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʥʪʝʨʝʩʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʈ-ʊ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʚʘʨʮʘ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ ʥʘ ʄʠʭʘʡʣʦʚʩʢʦʤ ʨʫʜʦʧʨʦʷʚʣʝʥʠʠ. ɸʚʪʦʨʦʤ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʜʠʘʧʘʟʦʥʦʚ 

ʜʘʚʣʝʥʠʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʳ ʬʣʶʠʜʥʳʭ ʚʢʣʶʯʝʥʠʡ ʚ ʟʦʣʦʪʦʥʦʩʥʳʭ ʠ ʥʝʟʦʣʦʪʦʥʦʩʥʳʭ ʢʚʘʨʮʝʚʳʭ ʞʠʣʘʭ. ʀʥʪʝʨʝʩʝʥ 

ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ɻʘʣʤʵʥʵʭ ʆʶʫʥʙʦʣʦʨ ʎʘʛʘʘʥ ʊʫʛ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʋʨʘʥʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʄʦʥʛʦʣʠʠè. ɺ ʥʝʤ 

ʜʘʥ ʧʦʜʨʦʙʥʳʡ ʦʙʟʦʨ ʫʨʘʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʄʦʥʛʦʣʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ 

ʜʦʙʳʯʠ ʫʨʘʥʘ ʠʟ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʦʟʝʨ ʠ ʟʦʣʦʰʣʘʢʦʚ ʊʕʉ, ʦʙʦʩʥʦʚʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʝʛʠʦʥʘ ʥʘ 

ʛʠʜʨʦʛʝʥʥʦʝ ʫʨʘʥʦʚʦʝ ʦʨʫʜʝʥʝʥʠʝ. 

ʅʘʫʯʥʫʶ ʥʦʚʠʟʥʫ ʠ ʥʝʤʘʣʳʡ ʠʥʪʝʨʝʩ ʥʝʩʫʪ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʥʘ 2 ʠ 3 ʩʝʢʮʠʷʭ ʧʦ ʜʘʥʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠ.ʁ 

ʇʨʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʤʝʪʦʜʳ ʠ 

ʤʝʪʦʜʠʢʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ɺʈʆɺ (ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ) ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜ, ʧʨʠʤʝʥʝʥʦ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ 

(ʧʨʠʤʝʥʝʥʠʝ ʄʈ3-ʧʣʝʝʨʘ ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ), ʠʩʧʦʣʴʟʦʚʘʥ 

ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʨʠ ʦʮʝʥʢʝ ʢʣʠʤʘʪʦ-ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʬʘʢʪʦʨʦʚ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʧʣʦʪʥʝʥʠʷ ʛʨʫʥʪʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ʩʦʦʨʫʞʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʠʟʫʯʝʥʳ ʚʦʧʨʦʩʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʝʡʰʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (Abagus, Plaxis, ʢʦʤʧʣʝʢʩ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʛʠʜʨʦʛʝʦʣʦʛʠʠ), ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ 

ʦʮʝʥʢʠ ʬʘʢʪʦʨʦʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʨʦʪʘʮʠʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʢʘʢ ʧʨʠʨʦʜʥʳʡ ʬʘʢʪʦʨ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦʥʪʠʯʝʩʢʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʜʨ.  ʅʘʫʯʥʫʶ ʠ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ɽ.ʉ. ʉʠʜʢʠʥʦʡ, ʘʩʧʠʨʘʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʈʘʚʥʦʚʝʩʠʝ ʨʘʩʩʦʣʦʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʫʥʛʫʩʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠè. ɺ ʜʦʢʣʘʜʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʦʜʟʝʤʥʳʝ 

ʢʨʝʧʢʠʝ ʨʘʩʩʦʣʳ ʚ ʧʨʝʜʝʣʘʭ ʊʫʥʛʫʩʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʨʘʩʩʤʦʪʨʝʥʦ ʨʘʚʥʦʚʝʩʠʝ ʨʘʩʩʦʣʦʚ ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ 

ʤʠʥʝʨʘʣʘʤʠ ï ʢʘʣʴʮʠʪʦʤ, ʤʘʛʥʝʟʠʪʦʤ, ʜʦʣʦʤʠʪʦʤ, ʩʠʜʝʨʠʪʦʤ. ʅʘʙʣʶʜʘʝʤʘʷ ʥʝʜʦʥʘʩʳʱʝʥʥʦʩʪʴ ʨʘʩʩʦʣʦʚ 

ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʠʤ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝʤ. ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʨʘʚʥʦʚʝʩʠʷ ʚʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥ ʠʥʜʝʢʩ 

ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʠ. ɺʳʷʩʥʝʥʦ, ʯʪʦ ʚʩʝ ʨʘʩʩʦʣʳ ʩ pH  ʙʦʣʝʝ 5,3 ʥʘʩʳʱʝʥʳ ʢ ʢʘʣʴʮʠʪʫ ʠ ʜʦʣʦʤʠʪʫ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ 

ʜʦʢʣʘʜ ʉ.ʂ. ʃʝʫʰʠʥʦʡ, ʤʘʛʠʩʪʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ: çʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʍʘʢʘʩʠʠè. ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʦʪʨʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʐʠʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʍʘʢʘʩʠʠ. ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʫʨʦʚʥʠ ʥʘʢʦʧʣʝʥʠʷ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʵʣʝʤʝʥʪʦʚ ʚ ʦʟʝʨʘʭ, ʨʝʢʘʭ, ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʮʝʩʩʳ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ  

ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʭ ʚ ʩʠʩʪʝʤʝ ʚʦʜʘ-ʧʦʨʦʜʘ. ʋʩʪʘʥʦʚʣʝʥʳ ʫʨʦʚʥʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʟʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʪʠʧʘʭ ʚʦʜ. ʀʥʪʝʨʝʩʝʥ ʠ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ɸ.ʉ. 

ʗʥʢʦʚʠʯʘ (ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ): çʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʫʨʘʥʘ ʚ ʦʟʝʨʘʭ ʍʘʢʘʩʠʠè. ɸʚʪʦʨʦʤ 

ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʢʘʩʠʠ, ʚʧʝʨʚʳʝ ʩʦʩʪʘʚʣʝʥʘ ʙʘʟʘ 

ʛʝʦʜʘʥʥʳʭ, ʠʟʫʯʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʫʨʘʥʘ ʚ 400 ʚʦʜʦʧʫʥʢʪʘʭ, ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʡ ʫʨʘʥʘ ʦʪ 

ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʳʭ ʩʚʦʡʩʪʚ ʚʦʜ ʠ ʠʭ ʩʦʣʝʥʦʩʪʠ, ʚʳʷʚʣʝʥʳ ʫʯʘʩʪʢʠ ʘʥʦʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʫʨʘʥʘ ʚ ʦʟʝʨʘʭ, 

ʧʨʝʜʣʦʞʝʥʳ ʠʩʪʦʯʥʠʢʠ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʩ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ. 

ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʏʠʪʘ) ʀ. ɻ. ʊʨʫʭʠʥʘ 

çɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʙʘʡʢʘʣʴʷè, ʥʦʩʷʱʠʝ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʦʝ, ʪʘʢ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʱʠʤ ʩʧʦʩʦʙʦʤ ʨʘʟʨʘʙʦʪʢʠ ʫʛʦʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʙʘʡʢʘʣʴʷ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʡ ʩʧʦʩʦʙ, ʪʘʢ ʢʘʢ ʥʘ ʤʥʦʛʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʫʛʦʣʴʥʳʝ ʧʣʘʩʪʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʛʣʫʙʦʢʠʤ ʟʘʣʝʛʘʥʠʝʤ. ʀ ʭʦʪʷ ʩʫʱʝʩʪʚʫʶʱʠʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʫʛʦʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʘʤ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚ  ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʝʟʦʚ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʜʦʨʦʞʘʥʠʶ ʛʦʨʥʳʭ ʨʘʙʦʪ. ɼʦʣʷ ʟʘʪʨʘʪ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʫʛʣʷ ʥʘ ʦʩʫʰʝʥʠʝ ʢʘʨʴʝʨʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʛʦʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʙʘʡʢʘʣʴʷ ʜʦʩʪʠʛʘʝʪ 20%. ɼʣʷ ʨʘʟʨʝʟʦʚ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚ ʦʙʚʦʜʥʝʥʠʠ 

ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚʦʜʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ, ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʚʦʜ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʚʦʜʦʪʦʢʘ, ʭʘʨʘʢʪʝʨʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʦʜʦʧʨʠʪʦʢʠ. ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʙʚʦʜʥʝʥʠʷ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʚʦʜʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ, ʦʞʠʜʘʝʤʳʝ ʧʨʠʪʦʢʠ ʢ ʨʘʟʨʝʟʘʤ, ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤʠ. ɼʣʷ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʚʠʣʴʥʦʡ ʠʭ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʘ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʪʠʧʠʟʘʮʠʷ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ.  ʇʦʣʦʞʠʚ ʚ ʦʩʥʦʚʫ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʦʙʚʦʜʥʝʥʥʦʩʪʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʫʤʤʘʨʥʳʡ ʚʦʜʦʧʨʠʪʦʢ ʚ ʢʘʨʴʝʨ, ʘʚʪʦʨ ʨʘʟʜʝʣʷʝʪ ʚʩʝ ʫʛʦʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ɿʘʙʘʡʢʘʣʴʷ ʥʘ 4 ʛʨʫʧʧʳ: ʚʝʩʴʤʘ ʦʙʚʦʜʥʝʥʥʳʝ (ʙʦʣʝʝ 1000 ʤ3/ʯʘʩ), ʦʙʚʦʜʥʝʥʥʳʝ (ʦʪ 300 ʜʦ 1000 ʤ3/ʯʘʩ), ʫʤʝʨʝʥʥʦ 

ʦʙʚʦʜʥʝʥʥʳʝ (ʦʪ 100 ʜʦ 300 ʤ3/ʯʘʩ), ʩʣʘʙʦ ʦʙʚʦʜʥʝʥʥʳʝ (ʜʦ 100 ʤ3/ʯʘʩ). ɸʚʪʦʨʦʤ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʫʨʦʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠ ʠʩʪʦʯʥʠʢʘʤ ʚʦʜʦʧʨʠʪʦʢʦʚ, ʫʯʠʪʳʚʘʶʱʘʷ 

ʚʳʷʚʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʫʨʦʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʙʘʡʢʘʣʴʷ ʧʦ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʚʥʝʜʨʝʥʠʝ ʝʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʚʦʜʦʧʦʥʠʞʝʥʠʷ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ 

ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʉ. ʈ. ɼʟʷʟʴʢʦ: çɻʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʪʝʧʥʦʡ ʟʦʥʳ 

ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷè. ʉʪʫʜʝʥʪʦʤ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʘ ʚʦʜ ʚ ʧʨʦʮʝʩʩʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ɸʚʪʦʨʦʤ ʩʦʩʪʘʚʣʝʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ 250 ʩʢʚʘʞʠʥʘʤ ʨʘʟʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ 460 ʚʦʜʦʧʫʥʢʪʘʤ ʧʨʠʨʦʜʥʳʭ ʚʦʜ, ʠʩʩʣʝʜʦʚʘʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʩ ʨʦʩʪʦʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜ, 

ʠʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʠʭ ʩ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʤʠ ʤʠʥʝʨʘʣʘʤʠ, ʧʨʠʤʝʥʝʥ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʠʶ ʚʦʜ ʧʦ ʠʭ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʪʠʧʘʤ ʠ ʥʘ ʥʦʚʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʪʠʧʦʚ ʚʦʜ ʍʘʢʘʩʠʠ. ʀʥʪʝʨʝʩʥʳ ʠ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʨʘʟʚʝʜʢʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ 

ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Eclipse ʐʣʶʤʙʝʨʞʝ ʠ ʜʨʫʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʜʣʷ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʢʦʥʪʘʢʪʘ, ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʪ.ʜ.), ʚ ʪʦʤ ʯʠʩʣʝ ʥʦʚʝʡʰʝʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ CENEX, W-Seis, GeoSeism, SURFER ʠ GridMaster, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 

ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʩʤʦʩʥʠʤʢʠ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 

ʣʦʚʫʰʝʢ ʥʝʬʪʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʠʧʘ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʠ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʠʩʧʦʣʴʟʦʚʘʥʳ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʠ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ, ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ, ʛʘʟʦʚʘʷ  ʭʨʦʤʘʪʦʛʨʘʬʠʷ, ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ 

ʤʠʢʨʦʩʢʦʧʠʷ ʠ ʜʨ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʡ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʣʝʦʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ 

ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʤʝʪʦʜʳ - ʪʝʨʤʦʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʛʨʫʥʪʦʚ ʧʨʠ ʧʦʠʩʢʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʥʝʬʪʠ ʠ ʛʘʟʘ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ, 

ʟʘʨʫʙʝʞʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠʩʪʦʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ ʠ ʧʨʦʛʥʦʟʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʠ 

ʩʪʫʜʝʥʪʘʤʠ ʜʦʢʣʘʜʘʭ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ, 

ɼʥʝʧʨʦʚʦ-ʇʨʠʥʷʪʩʢʦʡ, ʇʨʠʢʘʩʧʠʡʩʢʦʡ, ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ, ʘʢʚʘʪʦʨʠʠ ʩʝʚʝʨʥʳʭ ʤʦʨʝʡ ʠ ʜʨʫʛʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ 

ʧʨʦʚʠʥʮʠʡ. ɸʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ï ʚʦʩʪʦʢʘ ʊʦʤʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʘʢʚʘʪʦʨʠʡ ʩʝʚʝʨʥʳʭ ʤʦʨʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ɸʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ (ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʂʘʨʩʢʦʛʦ ʤʦʨʷ ʠ ʤʦʨʷ 

ʃʘʧʪʝʚʳʭ) ʠ ʛʣʫʙʦʢʦʧʦʛʨʫʞʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʜʦʢʣʘʜ ɸ.ɸ. ɿʫʬʘʨʦʚʠʯʘ, ʘʩʧʠʨʘʥʪʘ ʂʘʟʘʥʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çɺʳʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʩʪʨʫʢʪʫʨ ʐʝʰʤʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩ ʮʝʣʴʶ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʩʚʝʨʭʚʷʟʢʦʡ ʥʝʬʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʪʘʨʩʪʘʥè (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʄʫʩʣʠʤʚ ʈ. ʍ., ʜ.ʛ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ ʈɸɽʅ). ɺ ʜʦʢʣʘʜʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʪʷʞʝʣʦʛʦ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʊʋɺʉ) ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʧʦ ʤʝʨʝ ʠʩʪʦʱʝʥʠʷ ʦʙʳʯʥʦʡ ʥʝʬʪʠ ʤʦʞʝʪ ʩʪʘʪʴ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʫʯʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʇʨʝʜʣʦʞʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʨʘʙʦʪ ʧʦ 
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ʇʨʝʜʠʩʣʦʚʠʝ 

ʚʳʜʝʣʝʥʠʶ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʐʝʰʤʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʦʮʝʥʢʝ ʨʝʩʫʨʩʦʚ ʉɺʅ ʢʘʪʝʛʦʨʠʠ ʉ3. 

ʀʥʪʝʨʝʩ ʚʳʟʚʘʣ ʪʘʢʞʝ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʢʠ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʅ.ɸ. ʐʠʧʠʮʳʥʦʡ: çɸʥʘʣʠʟ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʥʝʬʪʝʦʪʜʘʯʠ ʟʘʣʝʞʠ ʥʝʬʪʠ 

ʧʣʘʩʪʘ ɸɺ8  ʥʘ ʇʦʢʘʯʝʚʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ (ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ)è. ɺ ʜʦʢʣʘʜʝ ʠʟʣʦʞʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʣʘʩʪʘ ɸɺ8  ʥʘ ʇʦʢʘʯʝʚʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. ɸʚʪʦʨʦʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʣʘʩʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʠʩʩʣʝʜʦʚʘʣʩʷ, ʥʦ ʷʚʣʷʝʪʩʷ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʧʣʘʩʪʘʤʠ, ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ 

ʩʳʨʴʷ. ʆʙʦʩʥʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʦʠʟʫʯʝʥʠʶ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʵʪʦʤʫ ʦʙʲʝʢʪʫ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʫʚʝʣʠʯʝʥʠʶ ʥʝʬʪʝʦʪʜʘʯʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʅʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ʆ.ɸ. ʄʝʣʢʠʰʝʚʘ 

(ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ): çʇʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʜʣʷ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʦʤ ʵʪʘʧʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ 

ʨʘʙʦʪè. ʀʥʪʝʨʝʩʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ. 

ʇʦ ʥʘʫʯʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ, ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʘʚʪʦʨʘʤʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʦʚʝʡʰʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʦʚʝʡʰʠʝ ʧʨʦʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʘʵʨʦʬʦʪʦ- ʠ ʢʦʩʤʦʩʥʠʤʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʛʥʦʟʦʤ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʣʘʩʪʝʨʥʳʡ ʤʝʪʦʜ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʘ ʪʘʢʞʝ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʝʪʦʜʳ ʵʣʝʢʪʨʦʥʥʦ-ʧʘʨʘʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ (ʕʇʈ), ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, 

ʤʝʪʦʜ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʘʥʘʣʠʟ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʠ 

ʢʦʩʤʦʩʥʠʤʢʦʚ. ɺ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʨʠʥʮʠʧʘ 

ʩʠʤʤʝʪʨʠʠ ʇʴʝʨʘ-ʂʶʨʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʤ ʠ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʦʪʨʷʜʘ ʬʫʟʫʣʠʥʠʜ ʠ ʪ.ʜ. ɺ ʨʘʙʦʪʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʱʝʩʪʚ ʧʦʨʦʜ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ ʉʆ ʈɸʅ ʠ 

ʄʶʥʩʪʝʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʨʦʜ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʪ.ʜ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʥʘ ʠʟ ʣʫʯʰʠʭ ʨʘʙʦʪ ï ʨʘʙʦʪʘ ʅ.ʉ. 

ʃʠ, ʩʪʘʨʰʝʛʦ ʠʥʞʝʥʝʨʘ ʊʠʭʦʦʢʝʘʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ.ʀ. ʀʣʴʠʯʝʚʘ (ʛ. ɺʣʘʜʠʚʦʩʪʦʢ): çʈʘʟʣʦʤʥʘʷ ʪʝʢʪʦʥʠʢʘ 

ʠ ʩʝʡʩʤʦʘʢʪʠʚʥʳʝ ʟʦʥʳ ʗʧʦʥʦʤʦʨʩʢʦʛʦ ʟʚʝʥʘ ɿʘʧʘʜʥʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʟʦʥʳ ʧʝʨʝʭʦʜʘ ʢʦʥʪʠʥʝʥʪ-ʦʢʝʘʥè. 

ʀʥʪʝʨʝʩʥʘ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʢʠ ʄ.ʄ. ʂʠʨʠʣʣʦʚʦʡ (ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ): 

çʌʘʮʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʩʝʢʚʝʥʩ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʋʩʪʴ-ʊʳʤʩʢʦʡ ʚʧʘʜʠʥʳ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʝʢʚʝʥʩ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ 

ʜʣʷ ʠʟʫʯʝʥʥʦʛʦ ʨʝʛʠʦʥʘ. ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʘʢʞʝ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʢʠ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ 

ʀ.ɸ. ɼʦʨʦʬʝʝʚʦʡ: çʌʘʫʥʠʩʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʦʟʨʘʩʪʘ ɹʳʩʢʘʨʩʢʦʡ ʩʝʨʠʠ ʦʢʨʝʩʪʥʦʩʪʝʡ ʧʦʩ. ʐʠʨʘ 

(ʍʘʢʘʩʠʷ)è. ɸʚʪʦʨʫ ʠ ʝʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʜʦʮʝʥʪʫ ɹ.ɼ. ɺʘʩʠʣʴʝʚʫ ʠ ʜʦʮʝʥʪʫ ʅ.ɺ. ɻʫʤʝʨʦʚʦʡ ʫʜʘʣʦʩʴ ʧʦ 

ʥʘʡʜʝʥʥʦʡ ʠʤʠ ʚʧʝʨʚʳʝ ʠ ʦʧʠʩʘʥʥʦʡ ʤʦʨʩʢʦʡ ʬʘʫʥʝ ʨʫʛʦʟ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ɹʳʩʢʘʨʩʢʦʡ ʩʝʨʠʠ ʥʘ ʛʨʘʥʠʮʝ ʩʠʣʫʨʠʡʩʢʦʡ ʠ ʜʝʚʦʥʩʢʦʡ ʩʠʩʪʝʤ, ɹʳʩʢʘʨʩʢʦʡ ʩʝʨʠʠ, ʩʣʘʛʘʶʱʝʡ ʦʙʨʘʤʣʝʥʠʷ 

ʄʠʥʫʩʠʥʩʢʦʛʦ ʤʝʞʛʦʨʥʦʛʦ ʧʨʦʛʠʙʘ ʠ ʦʪʚʝʯʘʶʱʝʡ ʥʘʯʘʣʴʥʦʤʫ ʵʪʘʧʫ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʀʥʪʝʨʝʩʥʳ ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ. 

ɺ ʩʝʢʮʠʠ çɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʛʝʦʣʦʛʠʠè ʧʨʝʜʩʪʘʚʣʝʥʥʳ ʜʦʢʣʘʜʳ, ʘʢʪʫʘʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥrʝ ʥʘ ʨʝʰʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʧʨʦʙʣʝʤ ʚ ʛʝʦʣʦʛʠʠ. ɸʚʪʦʨʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʥʘʫʯʥʳʭ ʠʜʝʡ, ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ: ArcGIS, Erdas Imagine, MacroMine, Roxar, Easy Trace, ʠ ʜʨ. ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʨʝʩʥʳʭ ʜʦʢʣʘʜʦʚ ʙʳʣ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ) ɸ.ʍ. 

ʇʝʪʨʦʚʘ: çɼʝʪʘʣʴʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʠʧʦʚ ʨʫʜ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʪʨʫʙʢʠ çʖʙʠʣʝʡʥʘʷè ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻɻʀʉè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʝʪʘʣʴʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʠʧʦʚ ʠ 

ʩʦʨʪʦʚ ʨʫʜ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʪʨʫʙʢʠ çʖʙʠʣʝʡʥʘʷè ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʢʘʨʩʢʘʩʥʦʡ ʠ ʙʣʦʯʥʦʡ ʤʦʜʝʣʝʡ ʚ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ çMacroMineè ʚ ʧʦʜʢʘʨʴʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʳʷʚʣʝʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʦʟʚʦʣʷʪ ʤʘʢʩʠʤʘʣʴʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʝʜʩʪʦʷʱʫʶ 

ʨʘʟʨʘʙʦʪʢʫ ʪʨʫʙʢʠ ʚʟʨʳʚʘ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ɸ. ʉ. ʐʝʨʝʰʝʚʝʮ, ʠʥʞʝʥʝʨʘ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ): çɻɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʧʨʦʮʝʩʩʦʚè. ɺ ʜʦʢʣʘʜʝ 

ʧʨʠʚʦʜʠʪʩʷ ʦʨʠʛʠʥʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʤʝʪʦʜʦʤ ʦʙʨʫʰʝʥʠʷ ʠ ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʨʘʙʦʪʢʠ ʨʫʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʨʝʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʟʘʜʘʯ ACAD ʠ ɻɻʀʉ (MicroMine). ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ 

ʤʘʛʠʩʪʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʄ. ɸ. ʈʫʜʤʠʥʘ: çʇʨʠʤʝʥʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʦʪʨʘʙʘʪʳʚʘʝʤʦʤ 

ʤʝʪʦʜʦʤ ʩʢʚʘʞʠʥʥʦʛʦ ʧʦʜʟʝʤʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷè. ʀʥʪʝʨʝʩʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʥʘ ʜʘʥʥʦʡ ʩʝʢʮʠʠ.   

ɺ ʩʝʢʮʠʠ çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ. ʅʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘè ʜʦʢʣʘʜʳ ʚʳʧʦʣʥʝʥʳ ʩʪʫʜʝʥʪʘʤʠ ʠ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ 

ʥʘ ʚʳʩʦʢʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʭ ʩʦʩʪʦʠʪ ʚ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ 

ʦʙʣʘʩʪʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ, ʛʝʦʵʢʦʣʦʛʠʠ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʦʢʣʘʜʳ ʠʤʝʶʪ ʥʝʩʦʤʥʝʥʥʫʶ ʥʘʫʯʥʫʶ ʥʦʚʠʟʥʫ. ʆʥʠ ʦʪʨʘʞʘʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ ʠ ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʜʦʢʣʘʜʦʚ ʧʦʩʚʷʱʝʥʘ ʧʨʦʚʝʜʝʥʠʶ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʚ ʧʨʝʜʝʣʘʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʨʘʡʦʥʘʭ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʩʦʙʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ. ʏʘʩʪʴ ʜʦʢʣʘʜʦʚ ʧʦʩʚʷʱʝʥʘ ʩʪʘʥʦʚʣʝʥʠʶ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʠ ʠʭ ʟʥʘʯʝʥʠʶ ʧʨʠ ʚʝʜʝʥʠʠ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʩʥʦʚʘʥʘ  ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. ɺ 2012 ʛ. ʨʘʙʦʪʫ ʩʝʢʮʠʠ ʦʪʢʨʳʣ ʧʣʝʥʘʨʥʳʡ ʜʦʢʣʘʜ ʧʨʦʬʝʩʩʦʨʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʅʴʶ-ʁʦʨʢ (ʌʨʠʜʦʥʠʷ) ʕʥʥ ʂ. ɼʠʢʠʥ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʥʘʫʯʥʳʡ ʫʨʦʚʝʥʴ ʠ ʭʘʨʘʢʪʝʨ 

ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʷʤʠ ʉʐɸ., ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʪʝʤʘʪʠʢʦʡ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʉʐɸ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʇʣʝʥʘʨʥʳʡ ʜʦʢʣʘʜ ʧʨʦʬʝʩʩʦʨʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʆ.ɸ. ʇʘʩʴʢʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣ 

ʠʩʪʦʨʠʶ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʜʦʢʣʘʜʳ ʚʳʟʚʘʣʠ ʘʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ. 

ɺʳʩʪʫʧʘʶʱʠʤ ʟʘʜʘʚʘʣʠ ʥʝ ʤʝʥʝʝ ʜʝʩʷʪʢʘ ʚʦʧʨʦʩʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ ʦʙʩʫʜʠʪʴ 

ʧʨʦʙʣʝʤʫ ʠ ʫʚʠʜʝʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʜʦʢʣʘʜʦʚ ʧʦ ʜʘʥʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʦʚ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ɺ.ʇ. ʐʝʨʝʤʝʪʴʝʚʦʡ, ʊ.ɺ. 

ʃʝʪʷʛʠʥʦʡ çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ ʥʘ ʧʨʠʤʝʨʝ ʧʦʣʠʛʦʥʘ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ʩ. ʅʦʚʦ-

ʄʠʭʘʡʣʦʚʢʘè, ʚ ʢʦʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʣʠʛʦʥʘ 

ʊɹʆ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʠʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʜʝʢʚʘʪʥʳʡ 

ʨʘʮʠʦʥʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ (ʨʝʢʫʣʴʪʠʚʘʮʠʷ). ʅʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ 

ʩʪʫʜʝʥʪʦʚ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʃ. ɺ. ɹʘʙʠʥʦʚʠʯ ʠ ɼ.ɼ. ʌʝʜʦʪʦʚʦʡ çʇʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʘʜʘʩʪʨʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʈʌè. ʀʥʪʝʨʝʩʝʥ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ʇʝʨʤʩʢʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ɸ.ʌ. ʆʨʣʦʚʘ: çʇʨʠʤʝʥʝʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠ ʘʢʪʫʘʣʠʟʘʮʠʠ 

ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝè. ʀʥʪʝʨʝʩʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ.   

ɺ ʦʙʣʘʩʪʠ ʧʨʦʙʣʝʤ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʝʡʰʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ECLIPSE 100, GeoQuest, Petrel, Temp 

Test, MS ʆffice, Pipl-Sim; ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʩʢʚʘʞʠʥʝ ʤʝʞʜʫ 

ʪʨʝʭʬʘʟʥʳʤ ʬʣʶʠʜʦʤ ʠ ʧʦʛʨʫʞʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ɸʚʪʦʨʘʤʠ ʧʨʠʤʝʥʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʥʝʬʪʠ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ 

ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʟʘʤʝʨʟʘʥʠʷ ʧʝʨʝʧʫʩʢʥʳʭ ʢʣʘʧʘʥʦʚ ʧʨʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʩʧʦʩʦʙʘʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ. ʀʩʧʦʣʴʟʦʚʘʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚʳʩʦʢʦʦʙʚʦʜʥʳʭ 

ʩʢʚʘʞʠʥ, ʦʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜ ʬʦʪʦʥʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ, 

ʧʨʠʤʝʥʝʥ ʚʠʙʨʘʮʠʦʥʥʦʡ ʤʝʪʦʜ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʚʦʡʩʪʚ ʥʝʬʪʷʥʳʭ ʩʠʩʪʝʤ ʚ ʦʙʣʘʩʪʠ  ʚʦʜʦʥʝʬʪʷʥʦʛʦ ʢʦʥʪʘʢʪʘ, 

ʤʝʪʦʜ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ ʥʝʡʪʨʦʥʥʦʛʦ ʛʘʤʤʘ-ʢʘʨʦʪʘʞʘ, ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʨ. ʄʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ ʚ ʧʣʘʩʪʝ, ʧʨʦʚʝʜʝʥʦ ʨʝʰʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʬʠʣʴʪʨʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ, ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (Eclipse 

100t, GeoQuest, Petrel, Tempes). ʂʨʦʤʝ ʪʦʛʦ, ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʤʧʦʟʠʫʤʘ ʧʨʝʜʣʦʞʝʥʘ ʤʝʭʘʥʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʣʠʬʪʘ ʩʢʚʘʞʠʥʳ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʛʘʟʦʚʦʡ ʰʘʧʢʠ ʠ ʦʪʦʨʦʯʢʠ ʚʳʩʦʢʦʚʷʟʢʦʡ ʥʝʬʪʠ; 

ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩ ʘʥʘʣʠʟʦʤ ʨʠʩʢʦʚ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ;  ʦʨʠʛʠʥʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʦʟʠʮʠʷʤʠ ʠʟ ʨʝʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ. ɺ ʨʘʙʦʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʬʠʟʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʠʟʚʣʝʯʝʥʠʷ, ʧʨʦʚʝʜʝʥʳ ʥʘʪʫʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ 

ʠʩʧʳʪʘʥʠʷ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. ʄʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʧʨʝʜʣʦʞʝʥʳ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʢʚʘʞʠʥ ʥʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʨʠ ʥʘʣʠʯʠʠ ʦʩʣʦʞʥʝʥʠʡ ʚʳʟʚʘʥʥʳʭ ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʝʥʦ 

ʦʩʣʦʞʥʷʶʱʝʝ ʜʦʙʳʯʫ ʥʝʬʪʠ ʪʝʧʣʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʟʣʦʚ ʫʩʪʘʥʦʚʢʠ 

ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʧʦʛʨʫʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ. ʇʦʩʪʨʦʝʥʘ ʬʠʟʠʯʝʩʢʘʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʳʥʫʞʜʝʥʥʦʛʦ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ 

ʤʝʞʜʫ ʪʨʝʭʬʘʟʥʳʤ ʧʦʪʦʢʦʤ ʬʣʶʠʜʘ ʠ ʧʦʛʨʫʞʥʳʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʚʦʡʩʪʚʘʭ ʬʣʶʠʜʘ 

(ʧʣʦʪʥʦʩʪʠ, ʚʷʟʢʦʩʪʠ, ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ, ʦʙʚʦʜʥʝʥʥʦʩʪʠ) ʠ ʧʘʨʘʤʝʪʨʘʭ ʧʦʛʨʫʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʛʘʙʘʨʠʪʥʳʭ 

ʨʘʟʤʝʨʦʚ ʜʚʠʛʘʪʝʣʷ, ʤʦʱʥʦʩʪʠ, ʜʠʘʤʝʪʨʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ ʠ ʜʨ.). ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ 

ʦʙʫʩʣʦʚʣʝʥʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʦʪʢʘʟʦʤ ʜʚʠʛʘʪʝʣʷ ʠ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʧʦ ʧʨʠʯʠʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ (ʵʤʫʣʴʩʠʡ) ʚʥʫʪʨʠ ʧʣʘʩʪʘ ʤʦʞʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʧʦʜʚʠʞʥʦʩʪʠ 

ʠʩʭʦʜʥʦʡ ʥʝʬʪʠ, ʪʝʤ ʩʘʤʳʤ, ʫʚʝʣʠʯʠʚʘʷ ʝʝ ʜʝʙʠʪ. ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʨʘʟʨʫʰʝʥʠʷ ʚʦʜʦʥʝʬʪʷʥʳʭ ʵʤʫʣʴʩʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʘ ʚʳʩʦʢʦʚʷʟʢʘʷ ʥʝʬʪʴ ʋʩʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɼʘʥʥʘʷ ʥʝʬʪʴ ʩʦʜʝʨʞʠʪ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʩʤʦʣ ʠ ʘʩʬʘʣʴʪʝʥʦʚ (ʧʨʠʨʦʜʥʳʭ ʵʤʫʣʴʛʘʪʦʨʦʚ), ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʚʦ ʚʨʝʤʝʥʠ ʵʤʫʣʴʩʠʠ. ʄʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʳʝ ʤʝʪʦʜʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʦʚ ʦʪʣʦʞʝʥʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʣʝʡ ʠ ʧʦʜʙʦʨʘ ʠʥʛʠʙʠʪʦʨʦʚ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʵʪʠʤ ʷʚʣʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ. ʃʫʯʰʠʝ ʜʦʢʣʘʜʳ ʩʦʜʝʨʞʘʪ ʨʝʟʫʣʴʪʘʪʳ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ: 1) 

ʫʚʝʣʠʯʝʥʠʝ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʢʚʘʞʠʥ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʨʘʜʠʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʤʝʪʦʜʦʤ 

ʛʣʫʙʦʢʦʡ ʛʠʜʨʦʧʝʨʬʦʨʘʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʠʩʣʦʪʥʳʤ ʛʠʜʨʦʨʘʟʨʳʚʦʤ ʧʣʘʩʪʦʚ; 2) ʧʨʦʙʣʝʤʳ 

ʘʜʘʧʪʘʮʠʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʢ ʨʝʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʦʥʢʨʝʪʥʳʭ ʟʘʣʝʞʝʡ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ; 3) 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʢʚʘʞʠʥʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ (ʟʘʨʝʟʢʘ ʙʦʢʦʚʳʭ 

ʩʪʚʦʣʦʚ, ʫʧʨʘʚʣʷʝʤʦʝ ʙʫʨʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʩʦʚʤʝʩʪʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʜʚʫʭ ʦʙʲʝʢʪʦʚ ʠ ʜʨ.; 4) ʧʨʦʙʣʝʤʳ 

ʧʦʚʳʰʝʥʠʷ ʫʩʧʝʰʥʦʩʪʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ; 5) ʚʦʧʨʦʩʳ 
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ʢʦʥʚʝʨʩʠʠ ʧʦʧʫʪʥʳʭ ʥʝʬʪʷʥʳʭ ʛʘʟʦʚ ʚ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʝ ʙʝʥʟʠʥʳ ʥʘ ʮʝʦʣʠʪʥʳʭ ʥʘʥʦʢʦʤʧʦʟʠʪʥʳʭ 

ʢʘʪʘʣʠʟʘʪʦʨʘʭ; 6) ʚʣʠʷʥʠʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʦʙʣʫʯʝʥʠʷ ʮʝʦʣʠʪʥʳʭ ʥʘʥʦʢʦʤʧʦʟʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʘ ʚʳʭʦʜ ʠ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʦʜʥʦʤ ʠʟ ʣʫʯʰʠʭ ʜʦʢʣʘʜʦʚ ɻʦʨʰʢʦʚʘ ɸ.ʄ., ʤʘʛʠʩʪʨʘʥʪʘ 

ȓȚț ȝȚȞ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʠ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʥʝʬʪʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʜʠʩʧʝʨʩʥʫʶ ʩʠʩʪʝʤʫ ʠʣʠ ʤʦʣʝʢʫʣʷʨʥʳʡ ʨʘʩʪʚʦʨ. ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʬʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʜʠʩʧʝʨʩʥʳʭ 

ʩʠʩʪʝʤʘʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʘʩʩʦʮʠʘʪʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʘʷ ʥʝʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ ï 

ʜʠʩʧʝʨʩʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʟʤʝʨʫ ʯʘʩʪʠʮ, ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʘʞʥʝʡʰʠʝ 

ʩʚʦʡʩʪʚʘ ʢʦʣʣʦʠʜʥʦ-ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ. ʇʨʷʤʳʝ ʠʟʤʝʨʝʥʠʷ ʨʘʟʤʝʨʦʚ ʘʩʩʦʮʠʘʪʦʚ ʚ ʫʣʴʪʨʘʤʠʢʨʦʛʝʪʝʨʦʛʝʥʥʳʭ ʠ 

ʤʠʢʨʦʛʝʪʝʨʦʛʝʥʥʳʭ  ʩʠʩʪʝʤʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʵʪʦʛʦ ʤʝʪʦʜʦʚ ʦʙʳʯʥʦʡ ʦʧʪʠʯʝʩʢʦʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʟʘʪʨʫʜʥʝʥʦ ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʨʠʙʦʨʦʚ. ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʦʞʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʦʧʪʠʯʝʩʢʦʛʦ ʩʤʝʰʝʥʠʷ  ï ʤʝʪʦʜ ʬʦʪʦʥʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʚ ʤʦʜʝʣʴʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ (ʟʦʣʴ 

ʛʠʜʨʘʪʘ ʦʢʠʩʠ ʞʝʣʝʟʘ ʠ ʟʦʣʴ ʩʝʨʳ) ʥʘ ʧʨʠʙʦʨʝ PhotoCor Complex, ʩ ʜʘʣʴʥʝʡʰʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʨʘʟʤʝʨʦʚ 

ʘʩʩʦʮʠʘʪʦʚ ʘʩʬʘʣʴʪʝʥʦʚ ʚ ʥʝʬʪʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤʠʤʠ 

ʘʚʪʦʨʘʤʠ ʥʦʚʳʝ ʤʦʜʝʣʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ, ʥʦʚʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ 

ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʦʚ ʜʣʷ ʧʦʜʙʦʨʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ. ɺʩʝ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ 

ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ. ʆʜʥʠʤ ʠʟ 

ʠʥʪʝʨʝʩʥʳʭ ʜʦʢʣʘʜʦʚ ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ ʘʩʧʠʨʘʥʪʦʚ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ɽ.ʅ. ʀʚʘʥʦʚʘ ʠ ʖ.ʄ. 

ʂʦʥʦʥʦʚʘ: çʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ ʫʚʝʣʠʯʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʫʚʝʣʠʯʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʊʦʤʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʉʨʝʜʠ ʜʦʢʣʘʜʦʚ ʩʪʫʜʝʥʪʦʚ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ ʄ.ɸ. ʂʦʥʜʨʘʪʝʥʢʦ, ɺ.ɸ. ʌʝʜʦʨʦʚʘ, 

ʤʘʛʠʩʪʨʘʥʪʦʚ ʊʶʤʝʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çɸʣʛʦʨʠʪʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝʬʪʷʥʦʡ ʩʢʚʘʞʠʥʳè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʦʜʝʣʴ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ, ʜʘʶʱʘʷ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʫʚʝʣʠʯʝʥʠʶ 

ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʙʦʡʥʦʛʦ ʠ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʘ. 

ʀʥʪʝʨʝʩʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜ  rʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. 

ɺ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʨʝʥʠʷ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʢʠ ʨʘʟʚʝʜʢʠ ʄʇʀ 

ʧʨʠʤʝʥʷʣʩʷ ʚʝʩʴ ʘʨʩʝʥʘʣ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ: ʪʦʥʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʵʤʠʩʩʠʷ, 

ʜʦʟʠʨʦʚʘʥʥʦʝ ʨʘʜʠʘʮʠʦʥʥʦʝ ʦʙʣʫʯʝʥʠʝ), ʩʦʚʨʝʤʝʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʘʥʘʣʠʟʦʚ ʥʘ ʕɺʄ, 

ʚʳʷʚʣʝʥʘ ʥʦʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʦʣʠʚʠʥʠʣʧʠʨʨʦʣʠʜʦʥʘ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʦʢ ʚ 

ʪʘʤʧʦʥʘʞʥʳʭ ʨʘʩʪʚʦʨʘʭ, ʠʤʝʶʱʠʭ ʧʦʚʳʰʝʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʠ ʨʘʚʥʳʝ ʘʜʛʝʟʠʡʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʠʟʤʝʨʝʥʠʝ ʪʝʨʤʦ-ʕɼʉ ʚ ʪʚʝʨʜʦʩʧʣʘʚʥʦʤ ʧʦʨʦʜʦʨʘʟʨʫʰʘʶʱʝʤ ʠʥʩʪʨʫʤʝʥʪʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʠʢʨʦʪʚʝʨʜʦʤʝʨʦʚ, ʪʝʥʟʦʤʝʪʨʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʞʠʤʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʙʫʨʝʥʠʷ ʩ ʚʳʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʦʤʧʴʶʪʝʨ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʢʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠʤʧʫʣʴʩʥʦʛʦ 

ʨʝʣʘʢʩʘʮʠʦʥʥʦʛʦ ʪʦʢʘ, ʚʦʟʙʫʞʜʘʝʤʦʛʦ ʥʘ ʛʨʘʥʠʮʝ ʛʦʨʥʘʷ ʧʦʨʦʜʘïʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʜʨ. ʄʦʣʦʜʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʪʘʢʠʭ, ʢʘʢ çɸʚʪʦʢʘʜè, çʂʦʤʧʘʩè, ʧʨʦʛʨʘʤʤʳ ʨʘʩʯʝʪʘ ʧʨʦʯʥʦʩʪʠ ʠʟʜʝʣʠʡ ʤʝʪʦʜʦʤ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ çAnsysè, ʧʨʦʛʨʘʤʤʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ 

ʙʫʨʦʚʦʡ ʪʝʭʥʠʢʠ, ʥʘʧʨʠʤʝʨ çStatisticaè. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʤʧʣʝʢʩʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʢʦʤʧʣʝʢʩ ʢʦʥʪʨʦʣʷ ʩʚʦʡʩʪʚ 

ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ çOFITEè. ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʦʚ ʵʣʝʢʪʨʠʟʘʮʠʠ ʧʦʨʦʜʳ ʥʘ ʢʦʥʪʘʢʪʝ ʩ ʧʦʨʦʜʦʨʘʟʨʫʰʘʶʱʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʧʨʠʤʝʥʷʣʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʊʇʋ ʥʦʚʳʡ ʤʝʪʦʜ ʟʘʧʠʩʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʪʦʢʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʯʝʨʝʟ ʙʫʨʠʣʴʥʫʶ ʢʦʣʦʥʥʫ. ʉʪʫʜʝʥʪʳ ʊʇʋ ʩʧʨʦʝʢʪʠʨʦʚʘʣʠ ʠ ʩʦʟʜʘʣʠ ʣʘʙʦʨʘʪʦʨʥʫʶ 

ʫʩʪʘʥʦʚʢʫ ʩ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ. ʉʪʫʜʝʥʪʘʤʠ ʢʘʬʝʜʨʳ ʙʫʨʝʥʠʷ ʀʇʈ ʊʇʋ 

ʧʦʜʛʦʪʦʚʣʝʥ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʩʪʝʥʜ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠ ʦʪʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʩʧʦʩʦʙʘ ʙʫʨʝʥʠʷ ï 

ʛʠʜʨʦ-ʤʦʥʠʪʦʨʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʜʨʦʤʦʥʠʪʦʨʥʦʛʦ ʜʦʣʦʪʘ ʵʞʝʢʪʦʨʥʦʛʦ ʪʠʧʘ. ʀʤʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʪʘʢʞʝ ʫʥʠʢʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʩʪʝʥʜʳ, ʥʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʚʘʪʴ 

ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʙʫʨʝʥʠʷ ʠ ʢʨʝʧʣʝʥʠʷ ʩʢʚʘʞʠʥ, ʥʘ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʣʘʩʪʘ ʚ  ʫʩʣʦʚʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʤ ʟʘʣʝʛʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʥʝʬʪʝʛʘʟʦʚʳʭ 

ʩʢʚʘʞʠʥ ʠ ʫʥʠʢʘʣʴʥʳʡ ʩʪʝʥʜ ʜʣʷ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʙʫʨʝʥʠʷ ʩ ʮʠʨʢʫʣʷʮʠʝʡ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʘʙʨʘʟʠʚʥʦʛʦ 

ʧʦʨʦʰʢʘ ʨʵʣʠʪʘ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʦʚ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ, ʣʠʙʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʫʨʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʜʝʡ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʥʝ ʠʤʝʶʱʠʭ ʘʥʘʣʦʛʦʚ ʚ ʙʫʨʦʚʦʡ ʧʨʘʢʪʠʢʝ. ʊʘʢ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʨʘʟʨʘʙʦʪʘʥʥʫʶ 

ʩʪʫʜʝʥʪʘʤʠ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʨʘʩʯʝʪʦʚ ʚ ʙʫʨʦʚʦʡ ʤʝʭʘʥʠʢʝ. ɺ ʨʷʜʝ ʜʦʢʣʘʜʦʚ ʠʟʣʘʛʘʣʩʷ ʭʦʜ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ. 

ʅʝʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʢʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʟʘʩʣʫʞʠʚʘʶʪ ʧʘʪʝʥʪ ʠʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ.  

ɺ ʥʘʧʨʘʚʣʝʥʠʠ çɹʫʨʝʥʠʝ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥè ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʚʘʣ ʜʦʢʣʘʜ ʠʥʞʝʥʝʨʘ ʆɸʆ 

çʊʦʤʩʢʅʀʇʀʥʝʬʪʴè ɼ.ʅ. ʄʝʟʝʥʮʝʚʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʘʩʧʠʨʘʥʪʦʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɽʛʦ ʜʦʢʣʘʜ ʧʦʩʚʷʱʝʥ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʛʣʫʰʝʥʠʷ ʥʘ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʦʢʦʣʦʩʪʚʦʣʴʥʦʡ ʟʦʥʳ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. ɺ ʨʘʙʦʪʝ ʠʤ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʫʥʠʢʘʣʴʥʘʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʨʦʤ ʣʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʤʦʜʝʣʠʨʦʚʘʪʴ ʚʩʝ ʫʩʣʦʚʠʷ, 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ï ʚʩʝʩʪʦʨʦʥʥʝʝ ʜʘʚʣʝʥʠʝ, ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʛʨʘʜʠʝʥʪʳ ʜʘʚʣʝʥʠʡ 

ʧʣʘʩʪʦʚʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ. ɺʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʡ ʜʦʢʣʘʜ, ʧʦʩʚʷʱʝʥʥʳʡ ʢʨʝʧʣʝʥʠʶ ʥʝʬʪʝʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ, 

ʩʢʣʦʥʥʳʭ ʢ ʟʘʢʦʣʦʥʥʳʤ ʧʝʨʝʪʦʢʘʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʩʦʩʪʘʚʝ ʪʘʤʧʦʥʘʞʥʳʭ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʚ, ʨʘʩʰʠʨʷʶʱʠʭ 

ʜʦʙʘʚʦʢ, ʧʨʝʜʩʪʘʚʠʣʠ ʩʪʫʜʝʥʪʳ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɽ. ɸ. ɹʫʨʤʠʩʪʨʦʚʘ ʠ 

ɽ.ɻ. ʂʫʨʙʘʩʦʚʘ. ɺ ʜʦʢʣʘʜʝ ʦʩʚʝʱʝʥʳ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʰʠʨʷʶʱʠʭ ʜʦʙʘʚʦʢ ʨʘʟʥʦʛʦ 

ʩʦʩʪʘʚʘ, ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʜʦʙʘʚʦʢ. ʈʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ 

ʫʩʢʦʨʠʪʝʣʝʡ ʩʭʚʘʪʳʚʘʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʩ ʨʘʩʰʠʨʷʶʱʠʤʠ ʜʦʙʘʚʢʘʤʠ. ɼʦʢʣʘʜ, ʧʦʩʚʷʱʝʥʥʳʡ 

ʥʦʚʦʡ ʪʝʤʝ ï ʙʫʨʝʥʠʶ ʩʢʚʘʞʠʥ ʛʠʜʨʦʘʙʨʘʟʠʚʥʦʡ ʞʠʜʢʦʩʪʴʶ ʥʘ ʦʩʥʦʚʝ ʨʝʣʠʪʘ ʩ  ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʠʜʨʦʤʦʥʠʪʦʨʥʦʛʦ ʜʦʣʦʪʘ ʵʞʝʢʮʠʦʥʥʦʛʦ ʪʠʧʘ ï ʧʨʝʜʩʪʘʚʠʣʠ ʩʪʫʜʝʥʪ ʌ.ʈ. ɸʣʠʝʚ ʠ ʘʩʧʠʨʘʥʪʳ ɸ.ɺ. ʂʦʚʘʣʝʚ ʠ 

ɸ.ɺ. ɽʧʠʭʠʥ (ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʙʫʨʝʥʠʝ ʥʘ ʫʥʠʢʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʫʩʪʘʥʦʚʢʝ ʚʝʣʦʩʴ ʘʚʪʦʨʘʤʠ ʩ ʮʠʨʢʫʣʷʮʠʝʡ ʨʝʣʠʪʘ ʚ ʧʨʝʜʝʣʘʭ ʟʘʙʦʷ ʠ ʚʩʘʩʳʚʘʶʱʠʭ ʦʪʚʝʨʩʪʠʡ ʩʪʨʫʡʥʦʛʦ 

ʵʞʝʢʪʦʨʘ. ʇʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʦʪ ʛʝʦʤʝʪʨʠʠ ʩʪʨʫʠ ʠ ʵʞʝʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʦʪ ʤʘʩʩʳ 

ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʨʝʣʠʪʘ. ʋʥʠʢʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʘ ʩʘʤʠʤʠ ʘʚʪʦʨʘʤʠ. ʀʥʪʝʨʝʩʥʳʡ 

ʜʦʢʣʘʜ ʧʨʝʜʩʪʘʚʠʣʠ ʩʪʫʜʝʥʪ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʀ. ʉ. ʉʫʣʝʡʤʘʥʦʚ ʠ ʘʩʩʠʩʪʝʥʪ ʀʥʩʪʠʪʫʪʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʄ. ʃ. ɼʝʥʠʩʦʚ. ʀʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʪʚʝʨʜʦʡ ʬʘʟʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʙʫʨʝʥʠʠ ʠ ʢʨʝʧʣʝʥʠʠ ʩʢʚʘʞʠʥ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʪʦʯʥʦʩʪʴ ʠ ʧʨʝʜʝʣ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʤʝʪʦʜʦʚ. ɼʦʢʣʘʜ ʀ.ʈ. ɸʡʩʤʘʪʫʣʣʠʥʘ, ʩʪʫʜʝʥʪʘ ʌʠʣʠʘʣʘ ʊʶʤʝʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʅʝʬʪʝʶʛʘʥʩʢ) ʙʳʣ ʧʦʩʚʷʱʝʥ ʧʨʦʝʢʪʫ ʥʦʚʦʛʦ ʬʠʣʴʪʨʘ ʜʣʷ 

ʦʙʫʩʪʨʦʡʩʪʚʘ ʟʘʙʦʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʩʢʚʘʞʠʥʳ ʩʦ ʩʣʘʙʦʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʤ ʧʝʩʯʘʥʠʢʦʤ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʧʨʝʜʣʦʞʠʣ 

ʧʨʠʤʝʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʬʠʣʴʪʨʘ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʛʨʘʥʫʣʠʨʦʚʘʥʥʫʶ ʢʝʨʘʤʠʢʫ. ɺʳʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʜʦʢʣʘʜ 

ʤʘʛʠʩʪʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ɸ. ʃ. ʇʦʣʦʤʦʰʥʦʚʘ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʠ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʦʣʦʪ PDC, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʙʫʨʝʥʠʠ 

ʥʝʬʪʝʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ.  

ɺ  ʥʘʧʨʘʚʣʝʥʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʷ ʠ ʪʝʭʥʠʢʘ ʨʘʟʚʝʜʢʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭè ʠʥʪʝʨʝʩʝʥ ʜʦʢʣʘʜ ʅ.ɽ. ɻʦʨʰʝʥʠʥʘ, ʘʩʧʠʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ ʤʘʩʩʦʧʝʨʝʥʦʩʘ ʧʨʠ ʢʨʫʧʥʦʦʙʲʝʤʥʦʤ 

ʦʧʨʦʙʦʚʘʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʝʪʦʜʦʤ ʩʢʚʘʞʠʥʥʦʡ ʛʠʜʨʦʜʦʙʳʯʠè, ʚ ʢʦʪʦʨʦʤ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʊʇʋ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʫ ʫʜʘʣʦʩʴ ʨʘʟʨʘʙʦʪʘʪʴ ʦʩʥʦʚʥʳʝ ʨʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʢʚʘʞʠʥʥʦʡ ʛʠʜʨʦʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ. ʀʟ ʩʪʫʜʝʥʯʝʩʢʠʭ  ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʊʇʋ ɼ.ʉ. ʈʦʤʘʥʦʚʘ: çʆʧʨʦʙʦʚʘʥʠʝ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʚ ʆʆʆ ɹʝʨʝʟʦʚʩʢʠʡ ʈɻʇ ʂʫʟʙʘʩʩè, ʚ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʘʚʪʦʨʦʤ, ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʦʧʨʦʙʦʚʘʥʠʷ ʫʛʣʝʡ ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʝ. ʆʯʝʥʴ ʠʥʪʝʨʝʩʝʥ ʜʦʢʣʘʜ ʘʩʩʠʩʪʝʥʪʘ ʀ.ɹ. ɹʦʥʜʘʨʯʫʢʘ ʠ ʩʪʫʜʝʥʪʦʚ 

ʉ.ɺ. ʐʘʮʘ ʠ ɺ.ɺ. ʇʘʚʣʦʚʘ (ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ): çʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʪʝʥʜ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʠ ʩʢʚʘʞʠʥʥʦʡ ʛʠʜʨʦʜʦʙʳʯʠ ʞʝʣʝʟʥʳʭ ʨʫʜ 

ɹʘʢʯʘʨʩʢʦʛʦ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷè. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʪʝʥʜ ʨʘʟʨʘʙʦʪʘʥ ʩʘʤʠʤʠ ʘʚʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʫʞʝ ʟʘ ʩʚʦʠ 

ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʫʯʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʘʪʝʥʪʦʚ. ʀʥʪʝʨʝʩ ʚʳʟʚʘʣ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ 

ʄ.ɺ. ʂʦʥʩʪʘʥʪʠʥʦʚʘ çʇʦʜʚʦʜʥʳʡ ʙʫʨʦʚʦʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʦʩʚʦʝʥʠʷ ʨʝʩʫʨʩʦʚ ʰʝʣʴʬʘ ɸʨʢʪʠʢʠè, ʚ ʢʦʪʦʨʦʤ 

ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʚʦʜʥʦʡ ʘʪʦʤʥʦʡ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ. ʀʥʪʝʨʝʩʥʳ ʠ 

ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʜʘʥʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ.  
ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦʩʦʚ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʤʧʦʟʠʫʤʘ ʧʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʘʣʦʜʝʙʠʪʥʳʭ ʠ ʨʝʥʪʘʙʝʣʴʥʳʭ 

ʩʢʚʘʞʠʥʘʭ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ 

ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʧʨʠʤʝʥʝʥʠʝ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʣʣʝʢʪʦʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʩʪʘʥʦʚʢʠ ʩ ʛʠʙʢʠʤʠ ʪʨʫʙʘʤʠ, ʯʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʪʦʢʘ ʥʝʬʪʠ; ʧʦʢʘʟʘʥʘ 

ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʨʮʝʚʳʭ ʫʧʣʦʪʥʠʪʝʣʝʡ ʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ ʠ ʪ.ʜ.; ʙʳʣʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʥʝʜʨʝʥʠʶ ʫʜʘʨʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʫʶ ʟʦʥʫ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʧʣʘʩʪʘ, ʯʪʦ ʚʜʚʦʝ ʧʦʚʳʰʘʝʪ ʥʝʬʪʝʦʪʜʘʯʫ; ʧʨʝʜʣʦʞʝʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʤʝʞʪʨʫʙʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʤʝʪʦʜʘʤʠ ʵʭʦʤʝʪʨʠʠ; 

ʘʚʪʦʨʘʤʠ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʤʦʜʝʣʴ ʫʯʝʪʘ, ʢʦʥʪʨʦʣʷ ʠ ʘʥʘʣʠʟʘ ʥʘʜʝʞʥʦʩʪʠ ʧʦʜʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʋʕʎʅ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʜʦʙʳʯʠ ʥʝʬʪʠ; ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʤʧʦʟʠʫʤʘ ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʙʢʠʭ ʥʝʧʨʝʨʳʚʥʳʭ ʪʨʫʙ ʠ ʪ.ʜ. ʠ 

ʪ.ʧ. ʆʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʜʦʢʣʘʜʦʚ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ʇʝʨʤʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɸ. ɺ. ʉʝʥʴʢʠʥʘ, ʚ ʢʦʪʦʨʦʤ ʘʚʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʛʘʟʦʩʝʧʘʨʘʪʦʨʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩ ʛʝʣʠʢʦʠʜʘʣʴʥʳʤ ʰʥʝʢʦʤ, ʧʦʟʚʦʣʷʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ 

ʛʣʫʙʠʥʥʳʭ ʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ ʜʣʷ ʜʦʙʳʯʠ ʥʝʬʪʠ. ɺ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪʢʠ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʄ.ʈ. ʅʝʥʘʰʝʚʦʡ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʪʚʦʨʳ ʇɸɺ 

ʠ ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʩʢʚʘʞʠʥʥʦʛʦ ʛʠʜʨʦʤʦʥʠʪʦʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ 

ʧʨʠʪʦʢ ʥʝʬʪʠ ʚ ʩʢʚʘʞʠʥʫ. ʀʥʪʝʨʝʩʝʥ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʄ.ɸ. ʌʠʣʠʤʦʥʝʥʢʦ, 

ʚ ʢʦʪʦʨʦʤ ʥʘʤʝʯʝʥʳ ʧʫʪʠ ʟʘʤʝʱʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʨʠʚʦʜʘʤʠ ʟʘʧʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʦʚ, 

ʚʝʜʫʱʠʭ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ. ʀʥʪʝʨʝʩʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ. 

ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʢʘ ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʦʚ ʠ ʥʝʬʪʝʛʘʟʦʭʨʘʥʠʣʠʱè 

ʫʯʘʩʪʥʠʢʠ ʩʠʤʧʦʟʠʫʤʘ ʚ ʩʚʦʠʭ ʩʦʦʙʱʝʥʠʷʭ ʦʪʨʘʞʘʶʪ ʨʝʰʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʩʝʛʦʜʥʷ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʆɸʆ 

çʎʝʥʪʨʩʠʙʥʝʬʪʝʧʨʦʚʦʜè, ʆɸʆ çɸʂ çʊʨʘʥʩʥʝʬʪʴè. ʅʘʫʯʥʳʝ ʠʜʝʠ ʠ ʠʥʞʝʥʝʨʥʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʦʚ 
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ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʦʚ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʥʘʩʦʩʥʦ-ʩʠʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʩʚʦʠʭ ʨʘʩʯʝʪʘʭ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʥʘʫʯʥʳʝ 

ʠʜʝʠ, ʫʯʘʩʪʥʠʢʠ ʩʠʤʧʦʟʠʫʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʪʝʦʨʠʠ ʨʘʟʤʝʨʥʦʩʪʝʡ, ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʝʥʠʡ, ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʧʦʪʝʥʮʠʦʤʝʪʨʠʷ, ʤʝʪʦʜ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʌʫʨʴʝ, ʯʘʩʪʴ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ. ɺ ʨʷʜʝ ʨʘʙʦʪ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʥʫʪʨʠʪʨʫʙʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʦʚ. ʀʟʫʯʝʥʳ ʧʨʠʟʥʘʢʠ ʦʩʦʙʦ ʦʧʘʩʥʦʛʦ ʚʠʜʘ ʨʘʟʨʫʰʝʥʠʡ ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʦʚ ï 

ʢʦʨʨʦʟʠʦʥʥʦʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʚʥʝʰʥʝʡ ʢʘʪʦʜʥʦʟʘʱʠʱʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ 

ʦʙʥʘʨʫʞʝʥʠʷ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʩʩʣʦʝʥʠʷ ʩʪʝʥʦʢ ʪʨʫʙ ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʫʜʘʣʦʩʴ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʥʪʘʞʥʳʭ ʰʚʦʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʩʪʘʣʴʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ (ʈɺʉ) ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ANSYÈ Workbench Simklation,  

ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʘʰʠʥ ʉʪʠʨʣʠʥʛʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʪʝʨʴ ʣʝʛʢʠʭ ʬʨʘʢʮʠʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʪ ʠʩʧʘʨʝʥʠʷ ʧʨʠ ʭʨʘʥʝʥʠʠ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʨʝʟʝʨʚʫʘʨʘʭ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ 

ʦʪʨʘʞʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʘʚʪʦʨʘʤʠ ʤʝʪʦʜʠʢʠ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ. ɺ ʨʘʙʦʪʝ ɼ.ʉ. ʈʦʞʢʦʚʦʡ ʠ ɸ.ɸ. ʄʠʣʴʢʝ, ʩʪʫʜʝʥʪʦʚ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʊʇʋ, ʨʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʝʢʪʦʨʦʚ ʜʣʷ ʟʘʱʠʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʦʪ ʢʦʨʨʦʟʠʠ. ɺ ʜʦʢʣʘʜʘʭ 

ʦʪʨʘʞʝʥʳ ʚʦʧʨʦʩʳ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ɺ ʜʦʢʣʘʜʝ ʩʪʫʜʝʥʪʢʠ ʀʥʩʪʠʪʫʪʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʗ.ʖ. ɽʚʜʦʢʠʤʦʚʦʡ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʫʪʷʞʝʣʠʪʝʣʝʡ ʜʣʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ɺ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪʦʚ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ 

ʀ.ʄ. ʂʦʤʣʝʚʦʡ ʠ ʉ.ʕ. ʆʯʠʨʦʚʦʡ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʪʨʫʙʘ-ʟʝʤʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʥʦ-

ʩʫʣʴʬʘʪʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʩʨʘʚʥʝʥʠʷ. ʀʥʪʝʨʝʩʝʥ ʜʦʢʣʘʜ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʄ.ɸ. ʅʠʢʦʣʘʝʚʘ, ɺ.ʉ. ʂʘʣʝʥʩʢʦʛʦ 

(ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʀʀ ʧʨʠʨʦʜʥʳʭ ʛʘʟʦʚ ʠ ʛʘʟʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʛ. ʄʦʩʢʚʘ): çʅʦʚʳʡ ʧʦʜʭʦʜ ʢ ʩʠʩʪʝʤʝ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʙʲʝʢʪʘʭ, ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʦʩʥʦʚʝ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘè. ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʘ ʆ.ʀ. ʈʘʢʠʪʠʥʘ ʠ ʘʩʧʠʨʘʥʪʘ ʈ.ɽ. 

ʊʝʨʝʱʝʥʢʦ (ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ): çʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʦʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʫʜʘʨʦʚè. ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ʤʘʛʠʩʪʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ɺ.ɺ. 

ɿʘʡʢʦʚʩʢʦʛʦ: çʇʨʠʤʝʥʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ ʠ ʭʨʘʥʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚè. ʅʘʫʯʥʦʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʜʘʥʥʦʡ ʩʝʢʮʠʠ. 

 ʅʘ ʩʝʢʮʠʠ ʛʦʨʥʦʛʦ ʜʝʣʘ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʧʨʝʜʣʦʞʝʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʟʘʱʠʪʳ ʦʪ ʨʘʟʨʫʰʝʥʠʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʢʨʝʧʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʛʦʨʥʳʭ ʫʜʘʨʦʚ. ɺ ʦʜʥʦʡ ʠʟ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʜʘʥʘ ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ 

ʫʩʪʨʦʡʩʪʚʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʝʨʮʠʦʥʥʳʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʢʨʝʧʠ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʩʧʦʩʦʙ ʥʝ ʠʤʝʝʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʤʠʨʦʚʳʭ ʘʥʘʣʦʛʦʚ. ʄʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ 

ʦʧʪʠʤʘʣʴʥʘʷ ʢʠʥʝʤʘʪʠʢʘ ʵʣʝʤʝʥʪʦʚ ʚʠʥʪʦʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʨʘʟʨʫʰʘʪʴ ʧʦʨʦʜʫ ʥʘ ʟʘʙʦʝ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʵʥʝʨʛʠʠ, ʜʘʥʳ ʨʘʩʯʝʪʳ ʘʥʢʝʨʥʦʛʦ ʢʨʝʧʣʝʥʠʷ ʧʨʠ ʧʨʦʭʦʜʢʝ ʛʦʨʥʦ-ʨʘʟʚʝʜʦʯʥʳʭ 

ʚʳʨʘʙʦʪʦʢ, ʩʦʩʪʘʚʣʝʥʳ ʠ ʨʝʰʝʥʳ ʫʨʘʚʥʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʨʝʜʣʦʞʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʢʨʦʚʣʠ ʠ 

ʙʣʦʢʦʚ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʦʜʥʦʡ ʠʟ ʰʘʭʪ ʂʫʟʙʘʩʩʘ; ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʚʨʝʜʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʤʝʥʪʘ, ʠʟʛʠʙʘʶʱʝʛʦ ʰʪʘʥʛʫ ʧʨʠ ʙʫʨʝʥʠʠ ʰʧʫʨʦʚ ʠ ʩʢʚʘʞʠʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʚ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʫʩʪʘʣʦʩʪʥʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʪ.ʜ. ɺ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ ʧʦ ʛʦʨʥʦʤʫ ʜʝʣʫ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʝʪʦʜʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʠ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪ.ʧ. ʄʦʣʦʜʳʤʠ 

ʫʯʝʥʳʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʠʟʫʯʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʳʤʠ (ʩʘʤʦʭʦʜʥʳʤʠ) ʤʘʰʠʥʘʤʠ, ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ ʨʘʟʚʠʪʳʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʠʢʠ (ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʙʦʨʪʦʚʳʝ ʪʝʣʝʢʘʤʝʨʳ, ʩʠʩʪʝʤʳ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʠ ʘʚʪʦʥʦʤʥʦʡ ʥʘʚʠʛʘʮʠʠ, ʵʣʝʤʝʥʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦʙʲʝʜʠʥʝʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʘʰʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʴʶ). ɺ ʭʦʜʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʛʦʨʥʦʛʦ ʜʝʣʘ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʝʛʦʜʥʷ ʵʣʝʤʝʥʪʳ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ. ʀ ʵʪʦ ʦʪʨʘʞʝʥʦ ʚ ʜʦʢʣʘʜʘʭ ʤʦʣʦʜʳʭ  

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ʅ.ɸ. ʃʠʪʚʠʥʦʚʩʢʦʡ, ʘʩʩʠʩʪʝʥʪʘ ʇʝʨʤʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʛʘʟʦʜʠʥʘʤʠʯʥʳʭ ʷʚʣʝʥʠʡ 

ʠʟ ʧʦʯʚʳ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʫʩʣʦʚʠʷʭ ʧʦʜʨʘʙʦʪʢʠ ʩʠʣʴʚʠʥʠʪʦʚʦʛʦ ʧʣʘʩʪʘ (ʥʘ ʧʨʠʤʝʨʝ 

ʉʪʘʨʦʙʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʘʣʠʡʥʳʭ ʩʦʣʝʡ)è. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʫʥʠʢʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʘʟʦʥʦʩʥʦʩʪʠ ʠ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʦʜ 1 ʢʘʣʠʡʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʨʫʜʥʠʢʘ 1 ʈʋ ʆɸʆ 

çɹʝʣʘʨʫʩʴʢʘʣʠʡè. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠʟ ʧʦʯʚʳ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ 

ʧʦʜʨʘʙʦʪʘʥʥʦʤ ʩʦʣʷʥʦʤ ʧʦʨʦʜʥʦʤ ʤʘʩʩʠʚʝ. ʈʘʙʦʪʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢʞʝ ʠʥʪʝʨʝʩʝʥ 

ʜʦʢʣʘʜ ɸ.ʅ. ʊʠʤʰʠʥʘ, ʩʪʫʜʝʥʪʘ ʂʫʟʙʘʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʆ ʧʨʠʤʝʥʝʥʠʠ ʠ 

ʩʦʟʜʘʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʩ ʥʝʢʨʫʛʣʳʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʦʚʳʡ 

ʧʨʝʜʣʘʛʘʝʤʳʡ ʙʫʨʦʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʟʨʳʚʥʳʭ ʩʢʚʘʞʠʥ ʩ ʥʝʢʨʫʛʣʳʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʬʬʝʢʪ ʚʟʨʳʚʘʥʠʷ ʩʢʚʘʞʠʥ ʩ ʥʝʢʨʫʛʣʳʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʚʦʟʤʦʞʥʦ ʜʦ 25 % ʩʥʠʞʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ʚ ʜʘʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʘʩʧʠʨʘʥʪʘ ɸ.ɺ. ʇʦʪʫʧʠʥʘ (ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ ʉʆ ʈɸʅ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ): çʏʠʩʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʦʣʴʥʳʤ ʛʠʜʨʦʨʘʟʨʳʚʦʤ ʚ ʫʛʦʣʴʥʦʤ ʧʣʘʩʪʝè.  ʅʝʤʘʣʳʡ 

ʠʥʪʝʨʝʩ ʚʳʟʚʘʣ ʜʦʢʣʘʜ ʤʘʛʠʩʪʨʘʥʪʘ ɸ.ɸ. ɿʠʥʦʚʴʝʚʘ (ʅʦʚʩʠʙʠʨʩʢʠʡ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪ): çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʜʟʝʤʥʦʡ ʜʦʙʳʯʠ ʤʝʪʘʥʘ ʩʧʦʩʦʙʦʤ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ʛʠʜʨʦʨʘʟʨʳʚʘè. ʀʥʪʝʨʝʩʥʘ 

ʨʘʙʦʪʘ ʘʩʧʠʨʘʥʪʘ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɼ.ɺ. ʌʝʜʠʥʘ çʈʘʟʨʘʙʦʪʢʘ ʛʠʜʨʦʠʤʧʫʣʴʩʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʨʠ ʫʜʘʨʥʦ-ʚʨʘʱʘʪʝʣʴʥʦʤ ʩʧʦʩʦʙʝ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʙʫʨʝʥʠʷè, ʘ ʪʘʢʞʝ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʦʚ ɸ.ɸ, ʅʠʢʦʣʘʝʚʘ, ʃ.ɺ. ʇʝʪʨʦʚʘ (ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʄ.ʂ. ɸʤʤʦʩʦʚʘ,  ʛ.  ʗʢʫʪʩʢ): çʈʘʟʨʘʙʦʪʢʘ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʨʦʩʩʳʧʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʘʣʤʘʟʦʚ çʉʦʣʫʨè. ʀʥʪʝʨʝʩʥʳ ʠ  ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʧʦ 

ʜʘʥʥʦʤʫ ʥʘʫʯʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠ.ʁ 

ʅʘ ʩʝʢʮʠʠ çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʝʬʪʠ ʠ ʛʘʟʘè ʜʦʢʣʘʜʳ ʚʳʧʦʣʥʝʥʳ ʥʘ 

ʚʳʩʦʢʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ 

ʦʙʣʘʩʪʠ ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʢʠ, ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʩʠʩʪʝʤʘʭ (ʪʨʫʙʘʭ ʠ ʢʘʥʘʣʘʭ), 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʤʦʛʝʥʥʳʭ ʠ ʛʝʪʝʨʦʛʝʥʥʳʭ ʧʦʪʦʢʦʚ, ʨʝʦʣʦʛʠʠ 

ʚʷʟʢʠʭ ʩʨʝʜ ʠ ʪʝʧʣʦʬʠʟʠʢʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤʠʤʠ ʘʚʪʦʨʘʤʠ 

ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ, ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʥʦʩʘ 

ʠʤʧʫʣʴʩʘ, ʪʝʧʣʘ ʠ ʤʘʩʩʳ ʚ ʛʦʤʦʛʝʥʥʳʭ ʠ ʛʝʪʝʨʦʛʝʥʥʳʭ ʩʨʝʜʘʭ ʚ ʫʩʣʦʚʠʷʭ ʥʘʣʠʯʠʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʜʝʡʩʪʚʠʷ 

ʚʥʝʰʥʠʭ ʩʠʣ (ʟʘʢʨʫʪʢʘ, ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʩʠʣ ʪʷʞʝʩʪʠ ʠ ʪ.ʜ.), ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʠʞʝʥʠʡ 

ʩʣʦʞʥʳʭ ʩʨʝʜ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʩʤʝʩʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʪʝʧʣʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʩʨʝʜ. ɺ ʥʝʢʦʪʦʨʳʭ ʜʦʢʣʘʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ 

ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ) ʚ ʠʥʝʨʪʥʳʭ ʠ ʭʠʤʠʯʝʩʢʠ ʨʝʘʛʠʨʫʶʱʠʭ ʧʦʪʦʢʘʭ ʞʠʜʢʦʩʪʝʡ, ʘʥʘʣʠʟʫ ʩʪʨʫʢʪʫʨʳ ʜʚʠʞʝʥʠʷ 

ʬʘʟ. ɺ ʜʨʫʛʦʡ ʯʘʩʪʠ ʜʦʢʣʘʜʦʚ ʧʨʠʚʝʜʝʥʳ ʥʦʚʳʝ ʩʭʝʤʳ ʨʘʩʯʝʪʘ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʨʘʩʯʝʪʘ ʧʨʠʩʪʝʥʦʯʥʳʭ 

ʘʥʠʟʦʪʨʦʧʥʳʭ ʧʦʪʦʢʦʚ. ʇʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʧʨʦʙʘʮʠʠ ʨʝʜʢʦʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʘʢʪʠʢʝ ʧʨʠʢʣʘʜʥʳʭ ʨʘʩʯʝʪʦʚ 

ʤʦʜʝʣʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ. ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʨʘʚʥʝʥʠʷ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ 

ʘʚʪʦʨʩʢʠʤʠ ʜʘʥʥʳʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʜʠʬʬʫʟʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʨʝʜʣʘʛʘʶʪʩʷ 

ʢʨʠʪʝʨʠʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʪʝʨʴ ʥʘ ʪʨʝʥʠʝ ʠ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥ ʧʨʠ ʩʣʦʞʥʦʤ ʜʚʠʞʝʥʠʠ ʩʤʝʩʝʡ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ 

ʪʘʢʠʝ ʢʘʢ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʯʝʥʠʡ ʩʤʝʩʝʡ ʚ ʨʘʤʢʘʭ ʧʦʜʭʦʜʦʚ ï RANS, LES ʠ Hybrid models, visualization, LDV 

Systems, photo-video technics; ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʤʢʘʭ 

ʥʠʟʢʦʨʝʡʥʦʣʴʜʩʦʚʳʭ ʪʝʯʝʥʠʡ ʠ ʩ ʥʝʥʴʶʪʦʥʦʚʩʢʦʡ ʨʝʦʣʦʛʠʝʡ. ʆʜʥʦʡ ʠʭ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ 

ʜʦʢʣʘʜ ʉ.ɸ. ʇʘʚʣʦʚʘ, ʘʩʧʠʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ: çʄʝʪʦʜʦʣʦʛʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʪʝʯʝʥʠʷ ʜʚʫʭʬʘʟʥʦʛʦ ʧʦʪʦʢʘè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʫʥʠʢʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʚʦʣʶʮʠʠ ʩʪʨʫʢʪʫʨʳ ʞʠʜʢʦʩʪʥʦ- ʞʠʜʢʦʩʪʥʦʛʦ ʧʦʪʦʢʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ (ʥʘ ʧʨʠʤʝʨʝ ʤʘʩʣʦ-ʚʦʜʘ). 

ʅʘ ʦʩʥʦʚʝ ʘʚʪʦʨʩʢʠʭ ʤʝʪʦʜʠʢ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʢʘʨʪʠʥʘ ʵʚʦʣʶʮʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩʤʝʩʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʡ ʧʦʣʝʡ ʧʝʨʝʧʘʜʦʚ ʜʘʚʣʝʥʠʷ ʚ ʨʝʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʦʤ ʧʦʪʦʢʝ. ʀʥʪʝʨʝʩʥʳ ʪʘʢʞʝ 

ʜʦʢʣʘʜʳ ʘʩʧʠʨʘʥʪʦʚ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʈ. ɽ. ʊʝʨʝʱʝʥʢʦ: çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʪʝʯʝʥʠʷ ʠ ʪʝʧʣʦʦʙʤʝʥʘ ʥʝʥʴʶʪʦʥʦʚʩʢʠʭ ʞʠʜʢʦʩʪʝʡ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʩʠʩʪʝʤʘʭè ʠ ʈ.ɸ. ɸʣʴʛʠʥʦʚʘ çʏʠʩʣʝʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʷʟʢʠʭ ʩʨʝʜ ʥʘ ʫʯʘʩʪʢʘʭ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʩʝʢʮʠʷʤʠ 

ʊ-ʦʙʨʘʟʥʦʡ ʬʦʨʤʳè, ʘ ʪʘʢʞʝ ʘʩʧʠʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʭʠʤʠʠ ʥʝʬʪʠ ʉʆ ʈɸʅ ɽ.ɺ. ʂʠʨʙʠʞʝʢʦʚʦʡ (ʛ. ʊʦʤʩʢ): 

çʆʙʨʘʟʦʚʘʥʠʝ ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʥʝʬʪʠè. ʀʟ ʩʪʫʜʝʥʯʝʩʢʠʭ 

ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ʤʘʛʠʩʪʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ɺ.ɺ, 

ɿʘʡʢʦʚʩʢʦʛʦ: çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʫʨʙʫʣʝʥʪʥʳʭ ʪʝʯʝʥʠʡ ʩʣʘʙʦʟʘʧʳʣʝʥʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʩʨʝʜ ʧʨʠ ʤʘʛʠʩʪʨʘʣʴʥʦʤ 

ʪʨʘʥʩʧʦʪʨʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘè; ʤʘʛʠʩʪʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʀ.ʐ. ʀʩʣʷʤʦʚʘ: 

çʇʦʣʫʵʤʧʠʨʠʯʝʩʢʠʝ ʛʠʧʦʪʝʟʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠè ʠ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ɸ.ɸ. ɻʘʛʘʨʠʥʘ (ʀʥʩʪʠʪʫʪ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ): çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʟʘʢʨʫʯʝʥʥʦʛʦ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʡ 

ʞʠʜʢʦʩʪʠ ʚ ʪʨʫʙʘʭ ʠ ʢʘʥʘʣʘʭ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʮʝʩʩʘʤʠ ʧʝʨʝʥʦʩʘ ʠʤʧʫʣʴʩʘ ʠ ʪʝʧʣʘ ʚ ʢʘʧʝʣʴʥʳʭ ʞʠʜʢʦʩʪʷʭ. ʇʨʝʜʣʦʞʝʥ ʵʬʬʝʢʪʠʚʥʳʡ 

ʯʠʩʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʟʦʥ ʨʝʣʘʢʩʘʮʠʠ ʚʦʟʤʫʱʝʥʠʡ. ʀʥʪʝʨʝʩʥʳ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ.  

 ɺ ʥʘʧʨʘʚʣʝʥʠʠ çʇʝʨʝʨʘʙʦʪʢʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷè ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʥʦʚʳʝ ʤʝʪʦʜ,r ʪʘʢʠʝ, ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ: ʀʂ-ʌʫʨʴʝ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ ʩ 

ʧʦʤʦʱʴʶ ʜʠʬʨʘʢʪʦʤʝʪʨʘ Shimadzu XRD-6000, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʪʝʨʤʦʘʥʘʣʠʟ ʥʘ ʧʨʠʙʦʨʝ ʩʠʥʭʨʦʥʥʦʛʦ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ NETZSCH STA 409 (ɻʝʨʤʘʥʠʷ), ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʨʘʩʪʨʦʚʦʤ 

ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ VEGAII  LMU (ʏʝʭʠʷ) ʩ ʩʠʩʪʝʤʦʡ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʩ VEGAII  LMU, Oxford INGA Energy 350; ʢʠʩʣʦʪʥʳʝ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʠʥʪʝʨʤʝʪʘʣʣʠʜʦʚ ʠ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠʟʫʯʝʥʳ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ: ʪʝʨʤʦʜʝʩʦʨʙʮʠʦʥʥʘʷ ʠ ʧʨʦʪʦʯʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ 

ʫʩʪʘʥʦʚʢʠ ʩ ʨʘʟʣʠʯʥʳʤ ʦʙʲʝʤʦʤ ʨʝʘʢʪʦʨʦʚ; ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʥʝʬʪʝʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ, ʘ ʪʘʢʞʝ ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʠ, ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ɹʕʊ, 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʗʄʈ 13ʉ, ʤʝʪʦʜ ɻʍ-ʄʉ, ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʗʄʈ 13ʉ, 1ʅ, ʀʂ, ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʛʘʟʦʚʦʡ ʭʨʦʤʘʛʨʘʬʠʠ, ʤʝʪʦʜ 

ʪʝʨʤʦʜʝʩʦʨʙʮʠʠ ʠ ʜʨ. ʃʫʯʰʠʝ ʜʦʢʣʘʜʳ ʩʦʜʝʨʞʘʪ ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ: 1) ʫʪʠʣʠʟʘʮʠʷ ʠ ʛʣʫʙʦʢʘʷ ʭʠʤʠʯʝʩʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ 

ʧʦʧʫʪʥʳʭ ʥʝʬʪʷʥʳʭ ʛʘʟʦʚ (ʇʅɻ)  ʥʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʭ 

ʢʘʪʘʣʠʟʘʪʦʨʘʭ ʚ ʞʠʜʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ çʩʫʭʦʡ ʛʘʟè; 2) ʫʛʣʝʢʠʩʣʦʪʥʘʷ ʢʦʥʚʝʨʩʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʩʠʥʪʝʟ-ʛʘʟ ʥʘ 

ʠʥʪʝʨʤʝʪʘʣʣʠʜʘʭ ʥʠʢʝʣʷ ʠ ʘʣʶʤʠʥʠʷ; 3) ʧʝʨʝʨʘʙʦʪʢʘ ʧʨʷʤʦʛʦʥʥʳʭ ʙʝʥʟʠʥʦʚʳʭ ʬʨʘʢʮʠʡ ʛʘʟʦʚʳʭ ʢʦʥʜʝʥʩʘʪʦʚ ʠ 

ʥʝʬʪʠ ʥʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ ʚ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʝ ʙʝʥʟʠʥʳ 

ʤʘʨʦʢ çɽʚʨʦï4 ʠ 5è; 4) ʧʦʣʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʝʬʪʝʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ ʩ ʫʣʫʯʰʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʟ ʞʠʜʢʠʭ ʧʨʦʜʫʢʪʦʚ ʧʠʨʦʣʠʟʘ; 5) ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʨʦʤʳʩʣʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ, 
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ʛʘʟʘ ʠ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʠ ʟʘʚʦʜʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʦʙʝʩʩʦʣʠʚʘʥʠʝ, ʦʙʝʟʚʦʞʠʚʘʥʠʝ, 

ʢʘʧʣʝʦʙʨʘʟʦʚʘʥʠʝ, ʩʝʧʘʨʘʮʠʷ, ʨʝʢʪʠʬʠʢʘʮʠʷ, ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʠʬʦʨʤʠʥʛ, ʠʟʦʤʝʨʠʟʘʮʠʷ, ʜʝʛʠʜʨʠʨʦʚʘʥʠʝ, 

ʛʠʜʨʠʨʦʚʘʥʠʝ, ʘʣʢʠʣʠʨʦʚʘʥʠʝ); 6) ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʪʷʞʝʣʦʡ ʩʤʦʣʳ 

ʧʠʨʦʣʠʟʘ ʚ ʮʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʷ 2-ʵʪʠʣʛʝʢʩʘʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ. 7) ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ; 8) ʧʦʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʧʨʦʜʫʢʪʳ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ï 

ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʝ ʤʦʪʦʨʥʳʝ ʪʦʧʣʠʚʘ ʠ ʜʦʙʘʚʢʠ ʢ ʥʠʤ, ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ ï 

ʣʠʥʝʡʥʳʝ ʘʣʢʠʣʙʝʥʟʦʣʳ, ʪʷʞʝʣʘʷ ʩʤʦʣʘ ʧʠʨʦʣʠʟʘ ï ʩʳʨʴʝ  ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʞ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, 2-

ʵʪʠʣʛʝʢʩʘʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʣʷ  ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʢʢʘʪʠʚʦʚ, ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʦʣʦʚʦʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʩʦʣʝʡ ʤʝʪʘʣʣʦʚ, ʩʣʫʞʘʱʠʭ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʦʡ ʦʪʨʘʩʣʠ, 

ʘ ʪʘʢʞʝ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʠ ʥʝʬʪʝʭʠʤʠʠ. ɼʦʢʣʘʜʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʚʳʩʦʢʦʤ ʥʘʫʯʥʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʮʝʦʣʠʪʥʦʛʦ ʢʘʪʘʣʠʟʘ ʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ  ʚ ʥʝʬʪʝ- ʠ ʛʘʟʦʭʠʤʠʠ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʣʝʛʢʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ 

ʩʳʨʴʷ: ʧʨʠʨʦʜʥʦʛʦ ʠ ʧʦʧʫʪʥʳʭ ʥʝʬʪʷʥʳʭ ʛʘʟʦʚ ʠ ʛʘʟʦʚʳʭ ʢʦʥʜʝʥʩʘʪʦʚ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʙʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʨʦʣʠʟʘ ʜʣʷ ʩʠʥʪʝʟʘ ʥʝʬʪʝʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʮʝʦʣʠʪʥʳʭ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʪʠʧʘ ZSM-5, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʣʝʛʢʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ: ʧʨʠʨʦʜʥʦʛʦ ʠ 

ʧʦʧʫʪʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʛʘʟʦʚ, ʛʘʟʦʚʳʭ ʢʦʥʜʝʥʩʘʪʦʚ ʚ ʥʠʟʰʠʝ ʦʣʝʬʠʥʳ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ 

ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʝ ʙʝʥʟʠʥʳ, ʯʪʦ ʠʤʝʝʪ ʥʝ ʪʝʣʴʢʦ ʥʘʫʯʥʦʝ, ʥʦ ʠ ʙʦʣʴʰʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʜʣʷ 

ʥʝʬʪʝ- ʠ ʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʭ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʝʚʨʘʱʝʥʠʶ ʧʨʷʤʦʛʦʥʥʳʭ ʙʝʥʟʠʥʦʚ ʠ ʧʦʧʫʪʥʳʭ 

ʥʝʬʪʷʥʳʭ ʛʘʟʦʚ C3-C4 ʥʘ ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʝʪʝʨʦʧʦʣʠʩʦʝʜʠʥʝʥʠʷʤʠ Mo ʠ W. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʛʝʪʝʨʦʧʦʣʠʩʦʝʜʠʥʝʥʠʡ Mo ʠ W  ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʚʳʭʦʜʘ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʭ 

ʙʝʥʟʠʥʦʚ ʠʟ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʛʘʟʦʦʙʨʘʟʥʳʭ ʥʘʩʳʱʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʪʠʭ ʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʢʘʟʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʭ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɼʨʫʛʘʷ ʯʘʩʪʴ ʜʦʢʣʘʜʦʚ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʥʦʚʳʤ ʩʧʦʩʦʙʘʤ ʠ ʧʨʦʮʝʩʩʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʞʠʜʢʠʭ ʧʨʦʜʫʢʪʦʚ ʪʝʨʤʠʯʝʩʢʦʛʦ ʧʠʨʦʣʠʟʘ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʬʨʘʢʮʠʡ ʠ ʧʦʣʫʯʝʥʠʶ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʦʚʳʭ 

ʵʬʬʝʢʪʠʚʥʳʭ ʥʝʬʪʝʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʦʜʠʬʠʢʘʮʠʷ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʥʝʬʪʝʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ 

ʢʦʤʧʣʝʢʩʦʤ ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʦʢʠʩʣʠʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʝʬʪʝʧʦʣʠʤʝʨʥʳʭ ʩʤʦʣ. ʚʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʫʯʝʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. ʆʜʥʠʤ ʠʟ 

ʣʫʯhʠʭ ʜʦʢʣʘʜʦʚ ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ ɻ.ʉ. ɹʦʞʝʥʢʦʚʦʡ, ʘʩʩʠʩʪʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʠ ɺ.ʉ. 

ʉʫʭʠʭ, ʩʪʫʜʝʥʪʘ ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʇʨʝʚʨʘʱʝʥʠʝ ʧʦʧʫʪʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʛʘʟʘ ʠ ʤʝʪʘʥʦʣʘ 

ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʮʝʦʣʠʪʘʭ ʪʠʧʘ MFIè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʚʤʝʩʪʥʦʡ ʢʦʥʚʝʨʩʠʠ ʧʦʧʫʪʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʛʘʟʘ C2-C4 ʠ ʤʝʪʘʥʦʣʘ ʥʘ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʮʝʦʣʠʪʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ 

ʪʠʧʘ MFI, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʮʠʥʢʦʤ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʠʟʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʘʥʘʣʠʟʘ ʢʘʢ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ, ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʠ ʤʝʪʦʜ ʪʝʨʤʦʜʝʩʦʨʙʮʠʠ 

ʘʤʤʠʘʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʘʢʞʝ ʜʦʢʣʘʜ ʇ.ɺ. ʊʨʫʰʢʦʚʘ, ʩʪʫʜʝʥʪʘ ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ: çʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʝʥʪʘʩʠʣʩʦʜʝʨʞʘʱʠʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʜʣʷ ʘʨʦʤʘʪʠʟʘʮʠʠ ʵʪʘʥʘè, ʚ ʢʦʪʦʨʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʘʨʦʤʘʪʠʟʘʮʠʠ ʵʪʘʥʘ ʥʘ ʧʝʥʪʘʩʠʣʩʦʜʝʨʞʘʱʠʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʮʠʥʢʦʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʥʚʝʨʩʠʷ ʵʪʘʥʘ ʥʘ ʥʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʤ ʧʝʥʪʘʩʠʣʝ ʧʨʠ  

600 0ʉ ʠ 500 ʯ-1 ʩʦʩʪʘʚʣʷʝʪ 7,5 %, ʘ ʚʳʭʦʜ ʘʨʝʥʦʚ - 1,8 %. ɺʚʝʜʝʥʠʝ ʮʠʥʢʘ ʚ ʧʝʥʪʘʩʠʣ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʪʴ ʩʪʝʧʝʥʴ ʢʦʥʚʝʨʩʠʠ ʵʪʘʥʘ ʠ ʚʳʭʦʜ ʘʨʝʥʦʚ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʚʝʨʩʠʠ ʵʪʘʥʘ ʧʨʠ 600 0ʉ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 

ʢʘʪʘʣʠʟʘʪʦʨʝ 3% Zn/ʅʂɺʎ ʠ ʩʦʩʪʘʚʣʷʝʪ 56,1 %, ʘ ʚʳʭʦʜ ʘʨʝʥʦʚ - 32,2 %. ɺʳʭʦʜ ʘʨʝʥʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʬʪʘʣʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɹʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ʩʪʫʜʝʥʪʘ ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɽ.ɹ. ʂʦʣʝʩʥʠʢʦʚʦʡ, ʄ.ɺ. ɺʘʡʩʙʝʢʢʝʨ: 

çʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʮʝʦʣʠʪʦʩʦʜʝʨʞʘʱʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʛʝʪʝʨʦʧʦʣʠʩʦʝʜʠʥʝʥʠʷʤʠ, ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʚʨʘʱʝʥʠʷ ʧʨʷʤʦʛʦʥʥʳʭ ʙʝʥʟʠʥʦʚ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʚ 

ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʝ ʙʝʥʟʠʥʳ ʤʘʨʦʢ çɽʚʨʦ-4 ʠ 5è. ʀʟʣʦʞʝʥʥʳʝ ʤʥʦʛʠʤʠ ʤʦʣʦʜʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʨʝʟʫʣʴʪʘʪʳ 

ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʨʦʜʥʳʭ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʦʤʳʩʣʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ ʢ ʟʘʚʦʜʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʝ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʦʙʝʩʩʦʣʠʚʘʥʠʝ, ʦʙʝʟʚʦʞʠʚʘʥʠʝ, ʢʘʧʣʝʦʙʨʘʟʦʚʘʥʠʝ, ʩʝʧʘʨʘʮʠʷ, ʨʝʢʪʠʬʠʢʘʮʠʷ, 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʨʝʬʦʨʤʠʥʛ, ʠʟʦʤʝʨʠʟʘʮʠʷ, ʜʝʛʠʜʨʠʨʦʚʘʥʠʝ, ʛʠʜʨʠʨʦʚʘʥʠʝ, ʘʣʢʠʣʠʨʦʚʘʥʠʝ). ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʜʦʢʣʘʜʘʭ ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʩ 

ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʦʢʪʘʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʪʦʨʥʳʭ ʪʦʧʣʠʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʦʜʝʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ. ʇʦʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʩʪʘʜʠʠ 

ʧʦʜʛʦʪʦʚʢʠ ʩʳʨʴʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʥʝʬʪʝʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʳʭ 

ʦʪʨʘʩʣʝʡ, ʘ ʪʘʢʞʝ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʠ ʥʝʬʪʝʭʠʤʠʠ. ʀʟ ʜʦʢʣʘʜʦʚ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ 



                                  

                      

                                                                                                                                  18 

 
ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʤʘʛʠʩʪʨʘʥʪʘ ɽ.ɺ. ɹʫʣʳʯʝʚʦʡ (ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ): çʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʤʝʱʝʥʠʷ 

ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ ʧʨʠ ʭʨʘʥʝʥʠʠè, ʚ ʢʦʪʦʨʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʦʢʘ ʧʨʠ ʥʘʣʠʚʝ ʞʠʜʢʦʩʪʠ ʚ ʨʝʟʝʨʚʫʘʨ, ʘ ʪʘʢʞʝ 

ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʤʝʰʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ɺ ʜʘʥʥʦʤ 

ʥʘʫʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʥʦʛʦ ʠʥʪʝʨʝʩʥʳʭ ʜʦʢʣʘʜʦʚ.  

 ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ, ʦʩʚʦʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷè 

ʜʦʢʣʘʜʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʚʳʩʦʢʦʤ ʥʘʫʯʥʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ 
ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ 

ʦʪʨʘʞʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʦʛʘʱʝʥʠʷ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʫʜ, ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʟʦʣʦʪʦʨʫʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʟʜʘʥʠʶ ʚʦʜʦʩʪʦʡʢʠʭ ʤʘʛʥʝʟʠʘʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʜʠʦʧʩʠʜʦʚʦʛʦ ʠ ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʛʦ ʩʳʨʴʷ. ʇʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ 

ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʣʠʥ ʠ ʘʢʪʠʚʘʮʠʠ ʙʝʥʪʦʥʠʪʦʚ ʠʦʥʘʤʠ ʥʘʪʨʠʷ. ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ  

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʤʘʨʛʘʥʮʝʚʳʭ ʨʫʜ ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʛʣʫʙʦʢʦʡ ʢʦʥʚʝʨʩʠʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʣʘʩʪʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʦʢʩʠʜʦʚ ʤʝʪʘʣʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʥʘ ʧʝʨʝʤʝʥʥʦʤ ʪʦʢʝ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʣʷ ʛʠʜʨʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ, ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʨʠʨʦʜʥʳʝ ʨʘʩʩʦʣʳ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʩʦʨʙʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʦʪʭʦʜʦʚ ʦʙʝʟʞʝʣʝʟʠʚʘʥʠʷ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʯʠʩʪʢʠ 

ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʣʦʜʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ: 

ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ, ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʧʦʪʝʥʮʠʦʤʝʪʨʠʷ, 

ʢʦʥʜʫʢʪʦʤʝʪʨʠʷ, ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ɹʕʊ, ʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʠ ʜʨ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʜʦʢʣʘʜʦʤ ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ ɺ.ʇ. ʀʛʘʰʝʚʦʡ, ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʊʇʋ: çʕʢʩʪʨʫʟʠʦʥʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʩʦʨʙʝʥʪʦʚè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ ʦʩʘʜʢʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʝʟʠʥʬʝʢʮʠʠ ʧʦʜʟʝʤʥʦʡ ʚʦʜʳ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʩʝʣ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʘʢʞʝ ʜʦʢʣʘʜ ʄ.ʄ. ɽʤʝʣʴʷʥʝʥʢʦ, ʩʪʫʜʝʥʪʘ ʄʘʛʥʠʪʦʛʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɻ. ʀ. ʅʦʩʦʚʘ: çʇʦʜʛʦʪʦʚʢʘ ʪʝʢʫʱʠʭ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ ʢʦʣʯʝʜʘʥʥʳʭ ʨʫʜ ʢ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʦʩʚʦʝʥʠʶè  ʠ ʜʦʢʣʘʜ ɽ.ɺ. ɸʥʜʨʠʘʥʦʚʦʡ, ʩʪʫʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʉʝʨʛʦ ʆʨʜʞʦʥʠʢʠʜʟʝ (ʛ. ʄʦʩʢʚʘ): çɿʦʣʦʪʦʨʫʜʥʳʝ ʦʙʲʝʢʪʳ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ɸʣʜʘʥʘ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʢʫʯʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʟʦʣʦʪʘè. ʀʥʪʝʨʝʩʥʳ ʠ  ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʚ ʜʘʥʥʦʤ 

ʥʘʫʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ, ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʣʠʩʴ ʪʘʢʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʨʝʥʪʛʝʥʦʬʣʶʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ, 

ʵʣʝʢʪʨʦʥʥʘʷ ʩʢʘʥʠʨʫʶʱʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʢʦʤʧʣʝʢʩʥʳʡ ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ, 

ʨʝʥʪʛʝʥʦʬʘʟʥʳʡ ʘʥʘʣʠʟ ɼʊɸ, ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ, ʤʝʪʦʜ 

ʣʘʟʝʨʥʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ, ʧʦʪʝʥʮʠʦʤʝʪʨʠʷ, ʠʥʚʝʨʩʠʦʥʥʘʷ ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʠʷ ʠ ʜʨ. ɼʦʢʣʘʜʳ ʩʝʢʮʠʠ ʚʳʧʦʣʥʝʥʳ 

ʥʘ ʚʳʩʦʢʦʤ ʥʘʫʯʥʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʳ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤʠʤʠ ʘʚʪʦʨʘʤʠ ʠ ʠʭ ʥʘʫʯʥʳʤʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʩ 

ʮʝʣʴʶ ʟʘʤʝʥʳ ʠʤʠ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʨʦʙʣʝʤʘʤ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʩʫʨʦʚʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʈʦʩʩʠʷ ʚʳʥʫʞʜʝʥʘ 

ʨʘʩʭʦʜʦʚʘʪʴ ʦʛʨʦʤʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʥʝʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ ʤʘʪʝʨʠʘʣʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ ʪʝʧʣʦʛʝʥʝʨʠʨʫʶʱʠʭ ʫʩʪʘʥʦʚʦʢ, ʪʝʧʣʦʚʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʦʙʲʝʢʪʦʚ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ʇʨʠʤʝʨʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʠʷ ʧʝʥʦʩʪʝʢʣʘ ʥʘ 

ʦʩʥʦʚʝ ʘʣʶʤʦʩʠʣʠʢʘʪʥʦʛʦ ʩʳʨʴʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʩʝʛʦ ʠʟʚʝʩʪʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʩ ʘʣʶʤʦʩʠʣʠʢʘʪʥʦʡ ʦʩʥʦʚʦʡ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʚʘʨʢʠ ʩʪʝʢʣʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʧʝʥʦʩʪʝʢʣʦ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ 

ʵʥʝʨʛʦʟʘʪʨʘʪʘʭ. ʆʩʦʙʘʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʚ ʜʦʢʣʘʜʝ ʧʨʦʬʝʩʩʦʨʘ ʊʇʋ ɺ.ɸ. ʃʦʪʦʚʘ. 

ʄʦʣʦʜʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʢʝʨʘʤʠʢʠ ʠ ʩʠʣʠʢʘʪʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʪʝʢʣʦʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʝʜʣʦʞʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ 

ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʢʦʪʦʨʳʭ ʠʟʜʝʣʠʡ ʠ ʪ.ʜ. ʊʘʢ, ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ ʤʘʛʠʩʪʨʘʥʪʘ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɺ.ʉ. ʉʪʨʶʢʦʚʘ çʊʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ 

ʢʝʨʘʤʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷè. ʇʦʨʠʩʪʳʝ ʢʝʨʘʤʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʥʠʟʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʠ ʪʝʧʣʦʝʤʢʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʛʘʟʦ- ʠ 

ʞʠʜʢʦʩʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʟʥʘʯʠʪʝʣʴʥʦʡ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʇʨʝʦʙʣʘʜʘʶʱʫʶ ʯʘʩʪʴ ʧʦʨʠʩʪʳʭ 

ʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʫʤʝʥʴʰʘʪʴ ʤʘʩʩʫ ʠ 

ʪʦʣʱʠʥʫ ʦʛʨʘʞʜʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʝʧʣʦʚʳʭ ʘʛʨʝʛʘʪʦʚ, ʩʥʠʞʘʪʴ ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʥʘ ʘʢʢʫʤʫʣʷʮʠʶ ʠ ʠʟʣʫʯʝʥʠʝ, 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʚ ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʚʳʰʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʧʝʯʝʡ ʠ ʜʨ., ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ, ʵʥʝʨʛʠʠ, ʚʨʝʤʝʥʠ, ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ. 

ɺ.ʉ. ʉʪʨʶʢʦʚ ʧʨʝʜʣʦʞʠʣ  ʧʦʣʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʧʣʘʩʪʠʯʥʦʡ 
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ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʢʨʝʤʥʝʟʝʤʠʩʪʦʛʦ ʩʳʨʴʷ ï ʜʠʘʪʦʤʠʪʦʚʦʡ ʧʦʨʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʨʦʬʦʨʤʠʨʫʶʱʠʭ ʠ ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʠʭ  ʜʦʙʘʚʦʢ. ʀʥʪʝʨʝʩʝʥ ʜʦʢʣʘʜ ɽ.ɸ. ʉʫʜʘʨʝʚʘ, ʘʩʧʠʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ 

ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʊʇʋ: çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʦʚ ʦʩʦʙʦ ʪʷʞʝʣʳʭ ʙʝʪʦʥʦʚè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʨʠʤʝʨʳ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢʘʢ ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʦʛʦ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʦʪʥʦʩʷʪʩʷ ʦʩʦʙʦ ʪʷʞʝʣʳʝ ʙʝʪʦʥʳ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʨʘʜʠʘʮʠʠ. ʀʟ ʚʩʝʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʣʫʯʝʥʠʡ ʥʘʠʙʦʣʴʰʝʡ 

ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʛʘʤʤʘ- ʠ ʥʝʡʪʨʦʥ-ʠʟʣʫʯʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʦ ʪʷʞʝʣʳʝ ʙʝʪʦʥʳ ʜʣʷ 

ʟʘʱʠʪʳ ʦʪ ʨʘʜʠʘʮʠʠ ʠ ɔ-ʣʫʯʝʡ ʠʟʛʦʪʘʚʣʠʚʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʪʷʞʝʣʳʭ ʟʘʧʦʣʥʠʪʝʣʷʭ ʠʟ ʯʫʛʫʥʥʦʛʦ ʩʢʨʘʧʘ, 

ʞʝʣʝʟʥʦʡ ʨʫʜʳ, ʙʘʨʠʪʘ, ʣʠʤʦʥʠʪʘ, ʤʘʛʥʝʪʠʪʘ ʠ ʜʨ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʣʦʩʴ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ 

ʨʘʩʯʝʪʘʤʠ ʩʦʩʪʘʚʦʚ ʦʩʦʙʦ ʪʷʞʝʣʳʭ ʙʝʪʦʥʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʟʘʧʦʣʥʠʪʝʣʷʭ. ʀʟ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʙʦʪʘ ʃ.ʇ. ɻʦʚʦʨʦʚʦʡ (ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʊʇʋ): çʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʛʥʝʫʧʦʨʥʦʛʦ ʘʣʶʤʦʩʠʣʠʢʘʪʥʦʛʦ ʩʳʨʴʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ 

ʈʦʩʩʠʠ. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʛʥʝʫʧʦʨʥʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʩʳʨʴʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ 

ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ: ʦʛʥʝʫʧʦʨʥʳʭ ʛʣʠʥ ʀʢʩʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʤʘʨʢʠ ɻʀʆ-2 ʀ ɻʀʆ-5) ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʢʘʦʣʠʥʘ ɹʦʨʦʚʠʯʩʢʦ-ʃʶʙʳʪʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʂɹʇʃ-1, ʂɹʇʃ-2 ʠ ʂɹʇʃ-3) ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʛʣʠʥʠʩʪʳʭ ʙʦʢʩʠʪʦʚ ʊʠʤʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ɻɹʊ-1 ʠ ɻɹʊ-2) ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ. ɿʘ ʦʙʲʝʢʪ ʩʨʘʚʥʝʥʠʷ ʙʳʣ 

ʚʳʙʨʘʥ ʢʘʦʣʠʥ ʆʙʦʟʥʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʋʢʨʘʠʥʘ), ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʟʥʘʥ ʢʘʢ ʦʜʠʥ ʠʟ 

ʥʘʠʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʢʨʘʠʥʩʢʠʭ ʢʘʦʣʠʥʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʜʠʥ ʠʟ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʜʝʣʠʡ (ʚ ʪ.ʯ. ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ) ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʢʘʦʣʠʥʦʚ ʷʚʣʷʝʪʩʷ ʧʦʜʰʠʭʪʦʚʢʘ 

ʛʣʠʥʦʟʝʤʠʩʪʳʤʠ ʜʦʙʘʚʢʘʤʠ, ʥʝʡʪʨʘʣʠʟʫʶʱʠʤʠ ʧʨʦʮʝʩʩ ʢʨʠʩʪʦʙʘʣʠʪʠʟʘʮʠʠ ʟʘ ʩʯʝʪ ʩʚʷʟʳʚʘʥʠʷ ʢʨʝʤʥʝʟʝʤʘ, 

ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʠʟ ʩʪʨʫʢʪʫʨʳ ʢʘʦʣʠʪʘ ʚʦ ʚʪʦʨʠʯʥʳʡ ʤʫʣʣʠʪ. ʅʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠ 

ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʦʭʨʘʥʳ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʣʦʜʳʤʠ 

ʫʯʝʥʳʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʤʝʪʦʜ ʦʩʢʦʣʦʯʥʦʡ f-ʨʘʜʠʦʛʨʘʬʠʠ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʥʝʡʪʨʦʥʥʦ-

ʘʢʪʠʚʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ (ʀʅɸɸ), ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʩ ʠʥʜʫʢʪʠʚʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ (ISP), 

ʤʝʪʦʜʳ ʛʘʤʤʘ ʠ ʘʣʴʬʘ - ʩʧʝʢʪʨʦʤʝʪʨʠʠ, ʤʝʪʦʜ ʣʘʟʝʨʥʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʝʪʦʜʦʚ 

ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʥʪʛʝʥʦ-ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʢʘʪʦʜʥʘʷ ʣʶʤʠʥʝʩʮʝʥʮʠʷ, ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ, 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʷ, ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʠ ʜʨ. ɺ ʨʘʙʦʪʝ ʤʦʣʦʜʳʭ ʫʯʘʩʪʥʠʢʦʚ ʩʠʤʧʦʟʠʫʤʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʥ 

ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʧʨʠʤʝʥʝʥʠʷ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ ʧʨʝʜʣʦʞʝʥʳ ʠ ʥʦʚʳʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʤʝʪʦʜʳ ʚ ʦʙʣʘʩʪʠ ʛʝʦʵʢʦʣʦʛʠʠ, ʨʘʜʠʦʵʢʦʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ, ʙʠʦʛʝʦʭʠʤʠʠ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʦʭʨʘʥʳ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʙʨʦʤʘ, ʢʘʢ ʵʣʝʤʝʥʪʘ-

ʠʥʜʠʢʘʪʦʨʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʳ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤ 

ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ; ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʦʪʚʘʣʦʚ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʧʦʯʚʫ; ʧʨʝʜʣʦʞʝʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʚʪʦʨʘʤʠ 

ʧʨʦʛʨʘʤʤʝ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʡʦʥʘʭ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ. ʄʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʙʳʣʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʠʪʦʛʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʠʦʪʳ ʧʨʠ ʠʥʜʝʢʩʘʮʠʠ ʢʘʯʝʩʪʚʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ; ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʜʝʠ ʧʨʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʥʦʚʳʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 

ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʦʚ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʧʨʠ ʫʪʠʣʠʟʘʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

ʚʳʩʦʢʦʘʢʪʠʚʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʟʨʷʜʦʚ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʦʯʠʩʪʢʠ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʢʦʚ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʦʮʝʥʦʟʘ ʩ ʧʦʤʦʱʴʶ ʋʌ- ʠ ʀʂ-ʠʟʣʫʯʝʥʠʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʦʪʭʦʜʦʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʦʮʝʥʢʠ ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʦʣʟʥʝʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʪ.ʜ. ʠ ʪ.ʧ. ɺʩʷ 

ʪʝʤʘʪʠʢʘ ʥʘʫʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʦʢʣʘʜʦʚ ʥʘ ʩʝʢʮʠʠ ʧʨʦʭʦʜʠʣʘ ʧʦ ʯʝʪʳʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 1) ʦʙʱʠʝ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʪʝʨʨʠʪʦʨʠʡ; 2) ʦʙʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ; 3) ʵʢʦʣʦʛʦ-

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ; 4) ʨʘʜʠʦʵʢʦʣʦʛʠʷ; 5) ʦʭʨʘʥʘ ʠ ʠʥʞʝʥʝʨʥʘʷ ʟʘʱʠʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʚ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, ʯʪʦ ʚʦʩʧʦʣʥʷʝʪ ʧʨʦʙʝʣ ʚ ʨʝʰʝʥʠʠ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʙʣʝʤʳ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ, 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʠ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʝʜʢʠʭ, 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʳʣʝʘʵʨʦʟʦʣʴʥʳʭ ʚʳʧʘʜʝʥʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʋʩʪʴ-

ʂʘʤʝʥʝʛʦʨʩʢʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ) ʠ ʨʘʡʦʥʝ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʜʦʢʣʘʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ 

ʜʘʥʥʳʝ, ʦʪʨʘʞʘʶʱʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʦʣʠʛʦʥʘ ʊɹʆ. ʏʘʩʪʴ ʜʦʢʣʘʜʦʚ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʯʝʣʦʚʝʢʘ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʛʝʥʥʦ-

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʣʦʩʘʭ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʙ, ʧʨʝʜʣʦʞʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʥʦʨʤʘʪʠʚʳ ʧʦ 

ʵʣʝʤʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʚʦʣʦʩ ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʜʦʢʣʘʜ ʚ ʨʘʤʢʘʭ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

çʤʝʜʠʮʠʥʩʢʘʷ ʛʝʦʣʦʛʠʷè, ʚ ʢʦʪʦʨʦʤ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʘʨʢʦʠʜʦʟʦʤ ʚ 

ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʣʝʯʝʥʠʠ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ 

ʧʦʟʚʦʣʷʝʪ ʛʨʘʤʦʪʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʠ ʨʘʮʠʦʥʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʟʥʘʯʠʤʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʙ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. ʅʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʠʥʪʝʨʝʩ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ʆ.ʄ. ʉʝʨʝʜʢʠʥʦʡ, ʘʩʧʠʨʘʥʪʘ ʀʨʢʫʪʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: çʂ ʚʦʧʨʦʩʫ ʦʙ ʠʟʫʯʝʥʠʠ ʛʣʫʙʠʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʨʘʜʦʥʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛ. ʀʨʢʫʪʩʢʘè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦʙ ʫʨʦʚʥʷʭ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʜʦʥʦʤ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʘ ʀʨʢʫʪʩʢʘ, ʘʚʪʦʨʦʤ ʩʦʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʨʘʜʦʥʦʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʀʨʢʫʪʩʢʘ, ʨʘʩʩʯʠʪʘʥʳ ʨʠʩʢʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʘʩʝʣʝʥʠʷ ʛ. ʀʨʢʫʪʩʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʜʳʭʘʥʠʷ ʨʘʜʦʥʘ. ʀʟ ʩʪʫʜʝʥʯʝʩʢʠʭ ʜʦʢʣʘʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʜʦʢʣʘʜ ɸ.ʈ. ʗʣʘʣʪʜʠʥʦʚʦʡ, ʩʪʫʜʝʥʪʘ 

ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ: çʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʟʦʣʳ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ (Populus nigra L.) ʢʘʢ 

ʠʥʜʠʢʘʪʦʨ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢʘè ʠ çʀʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʝʜʢʠʭ, 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʳʣʝʘʵʨʦʟʦʣʴʥʳʭ ʚʳʧʘʜʝʥʠʷʭ ʚ ʟʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʝʚʝʨʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ ʛ. ʋʩʪʴ-ʂʘʤʝʥʝʛʦʨʩʢʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ)è. ɺ ʧʝʨʚʦʤ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ 

ʜʘʥʥʳʝ ʦʙ ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʟʦʣʳ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ ʯʝʨʥʦʛʦ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢʘ (ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʟʘʭʩʪʘʥ), ʘ ʚʳʷʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʥʘʢʦʧʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʟʦʣʳ ʣʠʩʪʴʝʚ ʧʦʟʚʦʣʷʶʪ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ɺʦ ʚʪʦʨʦʤ ʜʦʢʣʘʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦʙ ʫʨʦʚʥʷʭ ʥʘʢʦʧʣʝʥʠʷ ʨʝʜʢʠʭ, ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʳʣʝʘʵʨʦʟʦʣʴʥʳʭ ʚʳʧʘʜʝʥʠʷʭ ʚ ʟʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʝʚʝʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ ʛ. ʋʩʪʴ-ʂʘʤʝʥʝʛʦʨʩʢʘ, 

ʦʧʨʝʜʝʣʝʥʘ ʬʦʨʤʘ ʥʘʭʦʞʜʝʥʠʷ ʫʨʘʥʘ ʚ ʩʦʩʪʘʚʝ ʧʳʣʝʘʵʨʦʟʦʣʝʡ, ʧʦʢʘʟʘʥʘ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʧʳʣʝʘʵʨʦʟʦʣʴʥʳʭ 

ʯʘʩʪʠʮ ʦʪ ʠʩʪʦʯʥʠʢʘ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʠʤʝʶʪ ʠ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ ʜʘʥʥʦʛʦ 

ʥʘʨʘʚʣʝʥʠʷ. 

ʅʘ ʩʝʢʮʠʠ çʕʢʦʥʦʤʠʢʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. ɻʦʨʥʦʝ ʧʨʘʚʦè ʜʦʢʣʘʜʳ ʚʳʧʦʣʥʝʥʳ ʥʘ 

ʚʳʩʦʢʦʤ ʥʘʫʯʥʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʠʪ ʚ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʵʢʦʥʦʤʠʢʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʠ ʛʦʨʥʦʛʦ ʧʨʘʚʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʦʢʣʘʜʳ ʠʤʝʶʪ ʥʝʩʦʤʥʝʥʥʫʶ ʥʘʫʯʥʫʶ ʥʦʚʠʟʥʫ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʵʥʝʨʛʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ ʊʕʂ; ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʩ ʤʝʪʦʜʠʢʦʡ ʦʮʝʥʢʠ 

ʨʘʙʦʪʳ ʬʦʥʜʘ ʙʝʟʜʝʡʩʪʚʫʶʱʠʭ ʩʢʚʘʞʠʥ, ʧʦʟʚʦʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʙʣʝʤʥʳʤ ʬʦʥʜʦʤ ʩʢʚʘʞʠʥ; 

ʥʦʚʳʝ ʠʜʝʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʢʦ-ʚʥʝʜʨʝʥʯʝʩʢʠʭ ʟʦʥ ʜʣʷ ʈʦʩʩʠʠ, ʧʨʘʢʪʠʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʨʦʧʦʣʴʨʝʛʠʦʥʦʚ ʚ 

ɻʝʨʤʘʥʠʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʪʦʱʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʙʦʩʥʦʚʘʥ ʢʨʠʪʝʨʠʡ ʩʨʘʚʥʝʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ï ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʤʝʪʦʜʠʢʘ ʠʭ ʦʮʝʥʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʪʦʛʦ ʢʨʠʪʝʨʠʷ, ʚʳʜʝʣʝʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʘʩʧʝʢʪʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʜʘʥʘ ʦʮʝʥʢʘ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʝʥʳ 

ʧʨʦʙʣʝʤʳ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʠ ʧʨʦʙʣʝʤʳ ʫʪʠʣʠʟʘʮʠʠ ʧʦʧʫʪʥʦʛʦ 

ʥʝʬʪʷʥʦʛʦ ʛʘʟʘ, ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ CVP-ʘʥʘʣʠʟʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʢʦʤʧʘʥʠʠ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʜʦʢʣʘʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʦʮʝʥʢʝ ʥʘʣʠʯʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʝʬʪʷʥʦʡ ʧʨʦʚʠʥʮʠʠ, ʤʘʩʰʪʘʙ ʠʭ ʦʩʚʦʝʥʠʷ. ʆʟʚʫʯʝʥʳ ʧʨʦʙʣʝʤʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʜʘʥʘ ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʝʨʝʟ 

ʘʫʪʩʦʨʩʠʥʛ, ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʧʠʪʘʣʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ. ʀʥʪʝʨʝʩʥʳʤ ʜʦʢʣʘʜʦʤ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʷʚʣʷʝʪʩʷ ʜʦʢʣʘʜ ɸ.ʅ. ʉʦʢʦʣʦʚʘ, ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʉʆ ʈɸʅ: ç ʄʝʪʦʜʠʢʘ 

ʨʘʩʯʝʪʘ EROEI ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʉʨʝʜʥʝʚʠʣʶʡʩʢʦʛʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷè. ɺ ʜʦʢʣʘʜʝ ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʠʜʝʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʥʝʨʛʝʪʠʯʝʩʢʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʢʘʢ ʢʨʠʪʝʨʠʷ ʩʨʘʚʥʝʥʠʷ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ɹʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʠʬʠʢʘʮʠʷ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʣʷ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ, ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ. ʀʟ 

ʩʪʫʜʝʥʯʝʩʢʠʭ ʨʘʙʦʪ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʢʣʘʜ ɸ.ʅ. ʉʚʠʥʘʨʝʚʘ, ʤʘʛʠʩʪʨʘʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʊʇʋ: çCVP-ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʢʦʤʧʘʥʠʠè. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʬʠʥʘʥʩʦʚʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʫʱʝʩʪʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʟʘʪʨʘʪ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʨʦʣʴ CVP-ʘʥʘʣʠʟʘ ʘ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʠ ʧʨʠʥʷʪʠʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʧʨʝʜʣʦʞʝʥ ʧʦʨʷʜʦʢ ʨʘʩʯʝʪʘ ʧʨʠʙʳʣʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʫʯʝʪʝ ʧʦʩʪʦʷʥʥʳʭ ʠ ʧʝʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ 

ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ʘʩʧʠʨʘʥʪʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʦʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ɼ.ʀ. ɿʘʡʮʝʚʦʡ: çʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʠʩʪʦʱʝʥʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠè. ʀʥʪʝʨʝʩʥʳ ʠ ʜʨʫʛʠʝ ʜʦʢʣʘʜʳ. 

ɻʣʘʚʥʳʤʠ ʨʘʙʦʯʠʤʠ ʷʟʳʢʘʤʠ ʥʘ ʩʠʤʧʦʟʠʫʤʝ ʙʳʣʠ ʨʫʩʩʢʠʡ, ʘʥʛʣʠʡʩʢʠʡ ʠ ʥʝʤʝʮʢʠʡ. ʇʦʩʢʦʣʴʢʫ ʯʘʩʪʴ 

ʜʦʢʣʘʜʦʚ ʫʯʘʩʪʥʠʢʘʤʠ ʜʝʣʘʣʘʩʴ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʠ ʥʝʤʝʮʢʦʤ ʷʟʳʢʘʭ, ʪʦ ʜʣʷ ʥʠʭ ʨʘʙʦʪʘʣʘ ʩʧʝʮʠʘʣʴʥʘʷ ʩʝʢʮʠʷ ï 

çɻʝʦʣʦʛʠʷ ʠ ʥʝʬʪʝʛʘʟʦʚʦʝ ʜʝʣʦè ʩ ʜʚʫʤʷ ʧʦʜʩʝʢʮʠʷʤʠ, ʥʘ ʢʦʪʦʨʦʡ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 90 ʜʦʢʣʘʜʦʚ 102 ʘʚʪʦʨʦʚ. 

ʅʘ ʦʪʢʨʳʪʠʠ ʜʘʥʥʦʡ ʩʝʢʮʠʠ ʚʳʩʪʫʧʠʣ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ɹʨʠʪʘʥʩʢʦʛʦ ʉʦʚʝʪʘ ï Harriot-Watt University. ʋʯʘʩʪʥʠʢʠ 

ʩʠʤʧʦʟʠʫʤʘ ʧʨʝʜʩʪʘʚʠʣʠ ʜʦʢʣʘʜʳ ʥʘ ʘʢʪʫʘʣʴʥʳʝ ʪʝʤʳ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ, ʜʦʣʦʞʠʚ 

ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʜʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʥʦʚʝʡʰʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʤ ʜʝʣʝ, ʧʦʣʫʯʝʥʥʫʶ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʘʫʯʥʦʡ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʥʝʤʝʮʢʦʤ 

ʷʟʳʢʝ. ʇʦʤʠʤʦ ʨʦʩʩʠʡʩʢʠʭ ʫʯʘʩʪʥʠʢʦʚ ʩ ʜʦʢʣʘʜʘʤʠ ʚʳʩʪʫʧʠʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʟʘʨʫʙʝʞʴʷ ï ʠʟ ʀʥʜʦʥʝʟʠʠ, 

ɺʴʝʪʥʘʤʘ, ɻʝʨʤʘʥʠʠ, ɸʥʛʣʠʠ. ɺ ʩʦʩʪʘʚʝ ʢʦʥʢʫʨʩʥʦʡ ʢʦʤʠʩʩʠʠ ʩʝʢʮʠʠ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʩʧʝʮʠʘʣʠʩʪʳ, ʩʚʦʙʦʜʥʦ 

ʚʣʘʜʝʶʱʠʝ ʘʥʛʣʠʡʩʢʠʤ ʠ ʥʝʤʝʮʢʠʤ ʷʟʳʢʘʤʠ. ʆʥʠ ʦʪʤʝʪʠʣʠ ʢʘʢ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʝr ʩʣʝʜʫʶʱʠʝ ʜʦʢʣʘʜʳ: ɻ.ɸ. 

ɽʨʝʤʷʥʘ, ʩʪʫʜʝʥʪʘ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ: çIncreasing the reliability of granulometric rock analysis 

through sedimentary and microscopic study correlationè. ʈʘʙʦʪʘ ʘʚʪʦʨʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʫʶ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʯʠʪʳʚʘʪʴ ʬʦʨʤʫ ʯʘʩʪʠʮ ʠ ʠʭ ʩʝʜʠʤʝʥʪʘʨʥʳʡ ʜʠʘʤʝʪʨ, 

ʠʛʨʘʶʱʠʡ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʆʪʩʶʜʘ ʩʣʝʜʫʶʪ ʛʨʫʙʳʝ ʦʰʠʙʢʠ ʚ ʦʮʝʥʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ, 
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ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʫʛʣʝʚʦʜʦʨʦʜʦʩʦʜʝʨʞʘʱʝʡ ʧʦʨʦʜʳ ʠ ʚ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. ɸʚʪʦʨʦʤ ʠ ʝʛʦ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʦʬʝʩʩʦʨʦʤ ɸ.ʊ. ʈʦʩʣʷʢʦʤ ʨʘʟʨʘʙʦʪʘʥʘ 

ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ ʚ ʚʠʜʝ ʘʧʧʘʨʘʪʫʨʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʘʥʘʣʠʟ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʚʦ ʚʩʝʤ 

ʜʠʘʧʘʟʦʥʝ ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʧʦʨʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʬʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʘʥʘʣʠʟʘ ʜʦʣʞʥʳ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʩ 

ʬʠʟʠʯʝʩʢʠʤʠ ʦʩʥʦʚʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʠ ʫʯʠʪʳʚʘʪʴ ʬʦʨʤʫ ʯʘʩʪʠʮ. ʕʪʠʤ ʫʩʣʦʚʠʷʤ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʦʯʝʪʘʥʠʝ ʤʝʪʦʜʦʚ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ. 

ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ, ʧʨʠʙʦʨʳ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʦʨʨʝʣʷʮʠʶ 

ʯʠʩʣʝʥʥʦ (ʤʠʢʨʦʩʢʦʧʠʷ) ʠ ʤʘʩʩʦʚʦʛʦ (ʩʝʜʠʤʝʥʪʘʮʠʷ) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʧʦ ʨʘʟʤʝʨʘʤ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʥʘʣʠʟʘ. ɸʚʪʦʨ ʩʜʝʣʘʣ ʧʦʧʳʪʢʫ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʧʨʝʜʩʪʘʚʠʚ ʩʚʦʶ ʨʘʟʨʘʙʦʪʢʫ. 

ʀʥʪʝʨʝʩʝʥ ʪʘʢʞʝ ʜʦʢʣʘʜ ɸ.ɺ. ɹʦʨʦʜʠʥʘ, ʤʣʘʜʰʝʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʦʪʜʝʣʘ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʟʨʘʙʦʪʢʠ ʆɸʆ 

ʊʦʤʩʢʅʀʇʀʥʝʬʪʴè: çEstimation of remaining reserves in heterogeneous mature oilfield by the example of  field Xè, ʚ 

ʢʦʪʦʨʦʤ ʘʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʜʣʷ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ X ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʙʣʝʤʝ ʘʥʘʣʠʟʘ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʜʣʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʧʦʩʢʦʣʴʢʫ 

ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʩ ʚʳʩʦʢʠʤ ʧʨʦʮʝʥʪʦʤ ʦʙʚʦʜʥʝʥʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʨʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʜʦʙʳʯʠ ʥʝʬʪʠ, (ʥʘʧʨʠʤʝʨ, ʙʫʨʝʥʠʝ ʟʘʨʝʟʦʢ ʙʦʢʦʚʳʭ 

ʩʪʚʦʣʦʚ) ʩʚʷʟʘʥʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʨʠʩʢʘʤʠ. ʆʜʥʘʢʦ ʵʪʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʩʥʷʪʳ ʧʨʠ ʫʩʣʦʚʠʠ 

ʢʦʨʨʝʢʪʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʦʚ, ʯʪʦ ʠ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ ʨʘʙʦʪʝ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʣʦʞʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ -  ʙʫʨʝʥʠʝ ʟʘʨʝʟʢʠ 

ʙʦʢʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʚʦʣʘ, ʧʨʠʯʝʤ ʯʠʩʪʳʡ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ ʧʦʩʣʝ ʵʪʦʛʦ ʥʘ ʘʧʨʝʣʴ 2017 ʛ. 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ 25 ʤʣʥ. ʨʫʙʣʝʡ. ʏʣʝʥʳ ʢʦʥʢʫʨʩʥʦʡ ʢʦʤʠʩʩʠʠ  - ʩʧʝʮʠʘʣʠʩʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʠ ʜʨʫʛʠʝ ʜʦʢʣʘʜ r

ʥʘ ʜʘʥʥʦʡ ʩʝʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʪʁ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʨʘʤʢʘʭ ʩʠʤʧʦʟʠʫʤʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʂʨʫʛʣʳʡ ʩʪʦʣ ʧʦ ʪʝʤʝ: çʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʢʦʤʤʫʥʠʢʘʮʠʷ ʠ ʧʨʦʙʣʝʤʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʥʝʜʨ ɿʝʤʣʠè.  ʇʨʝʜʩʪʘʚʣʝʥʥr ʝ ʜʦʢʣʘʜʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʚʳʩʦʢʦʤ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚ ʦʙʣʘʩʪʠ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝʜʨ ɿʝʤʣʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʳ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʷʟʳʢʘ ʚ ʥʝʷʟʳʢʦʚʦʤ ɺʋɿʝ, ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʝʢʪʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʥʝʫʨʦʯʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʥʝʷʟʳʢʦʚʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ɹʳʣʠ ʟʘʩʣʫʰʘʥʳ ʜʦʢʣʘʜʳ ʜʣʷ 

ʦʙʩʫʞʜʝʥʠʷ ʠ ʦʙʤʝʥʘ ʦʧʳʪʦʤ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʬʝʩʪʠʚʘʣʷ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʠʥʦʩʪʨʘʥʥʦʤʫ 

ʷʟʳʢʫ çʉʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʨʫè, ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʥʘʫʯʥʦʡ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ 

çʇʨʠʙʣʠʞʘʷʩʴ ʢ ɸʨʢʪʠʢʝè. ɺ ʥʝʢʦʪʦʨʳʭ ʜʦʢʣʘʜʘʭ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʯʪʝʥʠʶ ʘʫʪʝʥʪʠʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ, ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʀʥʩʪʠʪʫʪʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʤʝʪʦʜ ʜʠʢʪʘʥʪʦʚ ʚ ʦʙʫʯʝʥʠʠ ʧʠʩʴʤʫ ʠ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ. ɺ ʜʨʫʛʠʭ ʜʦʢʣʘʜʘʭ  ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥ r ʵʬʬʝʢʪʠʚʥʳʝ ʚʠʜʳ ʠ ʬʦʨʤʳ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʠʥʦʷʟʳʯʥʦʡ ʤʦʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʯʠ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ɺʋɿʘ. ʇʦʢʘʟʘʥʘ ʩʠʩʪʝʤʘ ʧʦʩʣʝʪʝʢʩʪʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʦʙʫʯʝʥʠʠ ʠʟʫʯʘʶʱʝʤʫ ʯʪʝʥʠʶ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʦʥʷʪʠʷ çʪʝʩʪè, 

çʪʝʩʪʠʨʦʚʘʥʠʝè, çʪʝʩʪʦʚʦʝ ʟʘʜʘʥʠʝè, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʦʙʫʯʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ 

ʩʪʫʜʝʥʪʦʚ ʥʝʷʟʳʢʦʚʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʀʟʫʯʝʥʘ ʩʧʝʮʠʬʠʢʘ ʪʝʨʤʠʥʦʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʪʝʨʤʠʥʘʤ ʚ ʥʝʷʟʳʢʦʚʦʤ ɺʋɿʝ. ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʚ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʠʤʝʥʷʪʴ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚ ʩʬʝʨʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ, ʧʦʢʘʟʘʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʠʢ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʬʝʩʪʠʚʘʣʠ ʠ ʢʦʥʬʝʨʝʥʮʠʠ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʊʇʋ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʠʤʧʦʟʠʫʤʘ ʥʘ ʩʝʢʮʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪ: ʤʫʣʴʪʠʤʝʜʠʡʥʳʡ ʧʨʦʝʢʪʦʨ, ʢʦʤʧʴʶʪʝʨʥʳʡ ʧʨʦʝʢʪʦʨ, ʥʦʫʪʙʫʢ, ʛʨʘʬʦʧʨʦʝʢʪʦʨ, 

ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʡ çPowerpointè, ʦʚʝʨʭʝʜ, ʧʨʦʝʢʪʦʨ çʇʦʣʠʣʶʢʩè, ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʝ ʩʨʝʜʩʪʚʦ çʃʝʢʪʦʨ 

2000è, ʚʠʜʝʦʧʨʦʝʢʪʦʨʳ, ʜʠʘʧʨʦʝʢʪʦʨʳ,  ʧʨʦʝʢʪʦʨ Nec 595VT, ʦʧʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʚ ʨʝʞʠʤʝ Power Point, 

ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʜʦʩʢʘ Hitachi, ʚʠʜʝʦ-ʩʪʝʥʘ 3-D ʚʠʟʫʘʣʠʟʘʮʠʠ, ʧʣʘʟʤʝʥʥʳʡ ʵʢʨʘʥ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʘʤʳʝ ʧʦʩʣʝʜʥʠʝ ʚʝʨʩʠʠ ʧʦʧʫʣʷʨʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ MS Office, Corel Draw, Arc View, MapInfo 

ʠ ʜʨʫʛʠʭ ʥʦʚʝʡʰʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ʅʝʢʦʪʦʨʳʝ ʜʦʢʣʘʜʳ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʧʦʢʘʟʦʤ ʬʠʣʴʤʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʂʦʥʢʫʨʩʥʦʝ ʞʶʨʠ ʩʠʤʧʦʟʠʫʤʘ ʥʘʛʨʘʜʠʣʦ ʘʚʪʦʨʦʚ ʣʫʯʰʠʭ ʜʦʢʣʘʜʦʚ ʜʠʧʣʦʤʘʤʠ, ʧʨʠʟʘʤʠ ʠ ʧʘʤʷʪʥʳʤʠ 

ʧʦʜʘʨʢʘʤʠ. ɺʩʝʤ ʜʦʢʣʘʜʯʠʢʘʤ ʙʳʣʠ ʚʨʫʯʝʥʳ ʩʝʨʪʠʬʠʢʘʪʳ. ʅʘʛʨʘʞʜʝʥʠʝ ʣʘʫʨʝʘʪʦʚ ʩʦʩʪʦʷʣʦʩʴ ʚ ʪʦʨʞʝʩʪʚʝʥʥʦʡ 

ʠ ʧʨʘʟʜʥʠʯʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʢʫʣʴʪʫʨʥʦʤ ʮʝʥʪʨʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʣʷ ʫʯʘʩʪʥʠʢʦʚ ʩʠʤʧʦʟʠʫʤʘ ʙʳʣ ʜʘʥ ʧʨʘʟʜʥʠʯʥʳʡ ʢʦʥʮʝʨʪ. 

ɺ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʩʠʤʧʦʟʠʫʤʘ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠʥʪʝʨʝʩʥʘʷ ʢʫʣʴʪʫʨʥʘʷ ʧʨʦʛʨʘʤʤʘ. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʢʫʨʩʠʠ ʧʦ ʛʦʨʦʜʫ, ʚ ʉʠʙʠʨʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ (ʚ ʦʪʜʝʣ ʪʨʦʧʠʯʝʩʢʦʡ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ), ʚ ʤʫʟʝʡ ʨʝʜʢʠʭ ʠ ʜʨʝʚʥʠʭ ʢʥʠʛ, ʚ ʤʫʟʝʡ ʠʩʪʦʨʠʠ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ 

ʤʫʟʝʡ-ʢʘʙʠʥʝʪ ʘʢʘʜʝʤʠʢʦʚ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʠ ʄ.ɸ. ʋʩʦʚʘ, ʚ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʤʫʟʝʠ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ ʙʠʙʣʠʦʪʝʢʫ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ ʎʝʥʪʨ 

ʧʦʜʛʦʪʦʚʢʠ ʤʘʛʠʩʪʨʦʚ ʚ ʦʙʣʘʩʪʠ ʥʝʬʪʷʥʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʙʘʟʝ ʕʜʠʥʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

çʍʝʨʠʦʪ-ɺʘʪʪè (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʠ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ ʩʦʚʨʝʤʝʥʥʦʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʢʝʨʥʦʭʨʘʥʠʣʠʱʝ ʩ ʣʘʙʦʨʘʪʦʨʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʎʝʥʪʨʦʤ, ʚ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ ʊʇʋ. ɻʦʩʪʠ ʩʠʤʧʦʟʠʫʤʘ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʫʯʝʙʥʳʤʠ ʢʦʨʧʫʩʘʤʠ ʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʀʇʈ ʊʇʋ, ʩ 

ʜʚʫʤʷ ʀʥʥʦʚʘʮʠʦʥʥʳʤʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʎʝʥʪʨʘʤʠ ʀʇʈ (çʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʝʬʪʠ ʠ ʛʘʟʘè ʠ 

çʋʨʘʥʦʚʘʷ ʛʝʦʣʦʛʠʷè), ʦʩʥʘʱʝʥʥʳʤʠ ʥʦʚʝʡʰʠʤ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʘ ʫʨʦʚʥʝ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ɼʣʷ ʛʦʩʪʝʡ ʙʳʣ ʧʦʢʘʟʘʥ ʬʠʣʴʤ ʦʙ ʠʩʪʦʨʠʠ, ʪʨʘʜʠʮʠʷʭ ʠ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʀʇʈ ʊʇʋ.  

ɺ ʨʘʤʢʘʭ XVI ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʠʤ. ʄ.ɸ. ʋʩʦʚʘ çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʢʦʥʢʫʨʩ ʬʝʜʝʨʘʣʴʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʘʥʪʦʚ çʋ.ʄ.ʅ.ʀ.ʂè ʜʣʷ ʣʫʯʰʠʭ ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ. ɺ ʠʪʦʛʝ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 50 ʣʫʯʰʠʭ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ, ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʪʫʨʳ. 

ʋʯʠʪʳʚʘʷ ʬʠʥʘʥʩʦʚʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʩʪʨʘʥʝ, ʨʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʚ ʮʝʣʷʭ ʧʦʜʜʝʨʞʢʠ ʥʘʫʯʥʦʡ 

ʤʦʣʦʜʝʞʠ ʧʨʠʥʷʣʘ ʨʝʰʝʥʠʝ ʦʧʫʙʣʠʢʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʦʚ. ʂʨʠʪʝʨʠʝʤ ʦʪʙʦʨʘ 

ʩʣʫʞʠʣʠ ʣʠʰʴ ʩʦʜʝʨʞʘʥʠʝ ʜʦʢʣʘʜʦʚ, ʠʭ ʥʘʫʯʥʘʷ ʥʦʚʠʟʥʘ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠ ʚʦʟʨʘʩʪ ʘʚʪʦʨʦʚ. 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʩʠʤʧʦʟʠʫʤʘ ʥʘʜʝʝʪʩʷ, ʯʪʦ ʧʫʙʣʠʢʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ 

ʯʠʪʘʪʝʣʷʤ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʫʨʦʚʥʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ, ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʥʳʝ ʤʦʣʦʜʳʤʠ ʘʚʪʦʨʘʤʠ ʠʜʝʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʩʚʦʝʡ 

ʥʘʫʯʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʫʙʣʠʢʘʮʠʷ ʪʨʫʜʦʚ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʦʪʢʨʳʚʘʝʪʩʷ 

ʧʨʦʙʣʝʤʥʳʤ ʜʦʢʣʘʜʦʤ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʩʝʢʮʠʠ. 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʩʯʠʪʘʝʪ, ʯʪʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʦʢʣʘʜʳ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʠ ʠʥʪʝʨʝʩʥʳ 

ʩʪʫʜʝʥʪʘʤ ʠ ʘʩʧʠʨʘʥʪʘʤ, ʚʝʜʫʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʩʠʤʧʦʟʠʫʤʘ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʨʝʢʪʦʨ ʊʇʋ, ʧʨʦʬʝʩʩʦʨ ʇ.ʉ. ʏʫʙʠʢ),  ʨʫʢʦʚʦʜʩʪʚʫ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʊʇʋ (ʧʨʦʨʝʢʪʦʨ-ʜʠʨʝʢʪʦʨ ʀʇʈ ʊʇʋ, ɸ.ʖ. ɼʤʠʪʨʠʝʚ), ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʧʨʦʚʝʜʝʥʠʶ ʩʠʤʧʦʟʠʫʤʘ ʠ ʧʫʙʣʠʢʘʮʠʠ ʜʘʥʥʦʛʦ ʩʙʦʨʥʠʢʘ. 

 

ʋʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ ʩʠʤʧʦʟʠʫʤʘ, ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʛʝʦʣ.-ʤʠʥ.ʥʘʫʢ ï ɻ.ʄ. ʀʚʘʥʦʚʘ 

 
 



ʇʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʠ 

ʠʥʥʦʚʘʮʠʷʤ ʊʇʋ ɺ.ɸ. ɺʣʘʩʦʚ ʩ 

ʇʨʝʟʠʜʝʥʪʦʤ ʈʌ ɼ.ɸ. ʄʝʜʚʝʜʝʚʳʤ 

(2011 ʛ.) 
 

ʇʆʉɺʗʑɸɽʊʉʗ  

110-ʃɽʊʀʖ ʉʆ ɼʅʗ ʈʆɾɼɽʅʀʗ ʇʈʆʌɽʉʉʆʈɸ,  

ɿɸʉʃʋɾɽʅʅʆɻʆ ɼɽʗʊɽʃʗ ʅɸʋʂʀ ʀ ʊɽʍʅʀʂʀ ʃ.ʃ. ʍɸʃʌʀʅɸ  

ʀ 40-ʃɽʊʀʖ ʅɸʋʏʅʓʍ ʄʆʃʆɼɽɾʅʓʍ ʂʆʅʌɽʈɽʅʎʀʁ  

ʀʄɽʅʀ ɸʂɸɼɽʄʀʂɸ  ʄ.ɸ. ʋʉʆɺɸ  

çʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈè 

 

ʇʃɽʅɸʈʅʓɽ ɼʆʂʃɸɼʓ 
 

ʅɸʋʏʅɸʗ ʀ ʀʅʅʆɺɸʎʀʆʅʅɸʗ ɼɽʗʊɽʃʔʅʆʉʊʔ ʊʆʄʉʂʆɻʆ 
ʇʆʃʀʊɽʍʅʀʏɽʉʂʆɻʆ ʋʅʀɺɽʈʉʀʊɽʊɸ  ʉɽɻʆɼʅʗ 

ɺ. ɸ. ɺʣʘʩʦʚ, ʧʨʦʨʝʢʪʦʨ ʊʇʋ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ɺ ʨʝʡʪʠʥʛʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʝʛʦʜʥʷ ʟʘʥʠʤʘʝʪ 2 ʤʝʩʪʦ ʩʨʝʜʠ 148 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʫʟʦʚ ʩʪʨʘʥʳ. ɺʧʝʨʝʜʠ ï ʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ʕ.ɹʘʫʤʘʥʘ. ʇʦ 

ʦʙʲʝʤʘʤ ʅʀʆʂʈ ʊʇʋ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʫʟʦʚ 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ʠ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʦʙʲʝʤʫ ʚʥʝʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʟʘʨʘʙʦʪʘʥʥʳʭ ʥʘ ʥʘʫʢʝ. 

ɺʧʝʨʚʳʝ ʚ 2011 ʊʇʋ ʚʦʰʝʣ ʚ ʪʦʧï700 ʣʫʯʰʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ 

ʤʠʨʘ ʩʦʛʣʘʩʥʦ ʥʦʚʦʤʫ ʨʝʡʪʠʥʛʫ QS World University Rankings 2011. 

ɺʩʝʛʦ ʚ ʵʪʦʪ ʩʧʠʩʦʢ ʚʦʰʣʠ 13 ʚʫʟʦʚ ʩʪʨʘʥʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ï ʣʠʰʴ ʜʚʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʘ. 

ʆʙʲʝʤ ʥʘʫʯʥʦʛʦ ʚʥʝʙʶʜʞʝʪʘ ʊʇʋ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50% ʦʪ 

ʦʙʲʝʤʘ ʚʩʝʭ ʚʫʟʦʚ ʛ. ʊʦʤʩʢʘ ʠ ʦʢʦʣʦ 40% ʦʪ ʚʩʝʛʦ ʊʦʤʩʢʦʛʦ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ 2010 ʛ. ʦʙʲʝʤ ʅʀʆʂʈ ʊʇʋ ʚʧʝʨʚʳʝ 

ʧʨʝʚʳʩʠʣ ʦʜʠʥ ʤʠʣʣʠʘʨʜ ʨʫʙʣʝʡ, ʚ 2011 ʛʦʜʫ ï ʙʦʣʝʝ 1,5 ʤʣʨʜ.ʨʫʙ. ɺ 

ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʚ 2011 ʛ. 

ʧʨʠʭʦʜʠʪʩʷ 460,8 ʪʳʩ.ʨʫʙ. (ʩʨʝʜʥʝʝ ʧʦ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ï 174,1 ʪʳʩ.ʨʫʙ.). 

ɼʠʥʘʤʠʢʘ ʦʙʲʝʤʦʚ ʅʀʆʂʈ ʟʘ 2006ï2011 ʛʛ., ʤʣʥ.ʨʫʙ. 

 
ʋʥʠʚʝʨʩʠʪʝʪ ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ çʀʅʆ ʊʆʄʉʂô2020è ï ʎʝʥʪʨ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ. ʉʦʟʜʘʥʥʳʡ ʚ ʨʘʤʢʘʭ çʀʅʆ ʊʦʤʩʢô2020è ʢʦʥʩʦʨʮʠʫʤ ʚʫʟʦʚ ʠ ʥʘʫʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʛʦʨʦʜʘ çUniTomskè ʚʦʟʛʣʘʚʠʣ ʨʝʢʪʦʨ ʥʘʰʝʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʇ.ʉ.ʏʫʙʠʢ. 

ʊʇʋ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʦʩʩʠʡʩʢʠʤ ʚʫʟʦʤ, ʚʭʦʜʷʱʠʤ ʚ ɸʩʩʦʮʠʘʮʠʶ ʚʝʜʫʱʠʭ ʝʚʨʦʧʝʡʩʢʠʭ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ CESAER, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 57 ʚʫʟʦʚ ʠʟ 25 

ʩʪʨʘʥ. ɺ 2011 ʛ. ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʧʝʨʚʳʝ ʧʦʣʫʯʠʣ ʤʝʩʪʦ ʚ ʉʦʚʝʪʝ ʜʠʨʝʢʪʦʨʦʚ CESAER. 

ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ï ʧʝʨʚʳʡ ʨʦʩʩʠʡʩʢʠʡ ʚʫʟ, ʢʦʪʦʨʳʡ ʧʨʠʥʷʪ ʚʦ ɺʩʝʤʠʨʥʫʶ ʠʥʠʮʠʘʪʠʚʫ 

ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʚʫʟʦʚ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ CDIO (Conceive ð Design ð Implement ð 

Operate), ʚʢʣʶʯʘʶʱʫʶ ʦʢʦʣʦ 70 ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠʟ 25 ʩʪʨʘʥ ʤʠʨʘ. 



                                  

                      

                                                                                                                                  24 

 

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

 
ɻʣʘʚʥʳʡ ʢʦʨʧʫʩ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 
ʇʨʦʬʝʩʩʦʨʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘ 

ʧʨʘʟʜʥʦʚʘʥʠʠ 115-ʣʝʪʠʷ ʊʇʋ 

ɺ ʊʇʋ ʩʝʛʦʜʥʷ ʨʘʙʦʪʘʶʪ 14 ʘʢʘʜʝʤʠʢʦʚ ʠ 8 ʯʣʝʥʦʚ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ ʈɸʅ ʠ ʈɸʄʅ, 26 ɿʘʩʣʫʞʝʥʥʳʭ 

ʜʝʷʪʝʣʝʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʈʌ. ɺ ʊʇʋ ʩʝʛʦʜʥʷ ʫʯʘʪʩʷ 23000 ʩʪʫʜʝʥʪʦʚ, ʩʨʝʜʠ ʥʠʭ 11,7 % ʩʦʩʪʘʚʣʷʶʪ ʠʥʦʩʪʨʘʥʮʳ. 

ɺ ʊʇʋ ï 31 ʫʯʝʙʥʳʡ ʢʦʨʧʫʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 197 350 ʢʚ. ʤ.; 5500 ʢʦʤʧʴʶʪʝʨʦʚ ʩ ʚʳʭʦʜʦʤ ʚ ʀʥʪʝʨʥʝʪ; ʩʚʳʰʝ 

200 ʪʦʯʝʢ Wi-Fi ʚ ʢʦʨʧʫʩʘʭ; 3 ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʘ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ 

ʨʝʘʢʪʦʨ. ɺ ʊʇʋ ʩʪʫʜʝʥʪʳ ʦʙʫʯʘʶʪʩʷ ʧʦ 87 ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, 26 ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʠ 104 
ʧʨʦʛʨʘʤʤʘʤ ʤʘʛʠʩʪʨʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 1050 ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ ʠ 290 ʜʦʢʪʦʨʦʚ ʥʘʫʢ. ɺ ʊʇʋ ʚʭʦʜʷʪ 8 ʫʯʝʙʥʳʭ 

ʠʥʩʪʠʪʫʪʦʚ, 3 ʬʘʢʫʣʴʪʝʪʘ, 100 ʢʘʬʝʜʨ, 17 ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, 68 ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʣʘʙʦʨʘʪʦʨʠʡ. ɽʞʝʛʦʜʥʦ ʚ ʊʇʋ ʟʘʱʠʱʘʶʪʩʷ 30 ʜʦʢʪʦʨʦʚ ʠ 120 ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ. ʊʇʋ ʚʝʜʝʪ ʨʘʙʦʪʫ ʚ 30 ʩʪʨʘʥʘʭ 

ʤʠʨʘ. ʊʇʋ ʩʪʘʣ ʨʦʜʦʥʘʯʘʣʴʥʠʢʦʤ 20 ʜʦʯʝʨʥʠʭ ɺʋɿʦʚ ʠ ʅʀʀ ʚ ʈʦʩʩʠʠ. 

ɺʦ ʚʨʝʤʷ ʚʠʟʠʪʘ ʚ ʊʦʤʩʢ ʛʣʘʚʳ ʈʦʩʘʪʦʤʘ ʉ.ʂʠʨʠʝʥʢʦ ʙʳʣʦ ʧʦʜʧʠʩʘʥʦ ʩʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ 

ʛʦʩʢʦʨʧʦʨʘʮʠʝʡ ʠ ɸʜʤʠʥʠʩʪʨʘʮʠʝʡ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʊʇʋ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ 

ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ ʈʦʩʩʠʠ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʚ ʨʘʤʢʘʭ ɸʩʩʦʮʠʘʮʠʠ çʂʦʥʩʦʨʮʠʫʤ ʦʧʦʨʥʳʭ ʚʫʟʦʚ 

ʈʦʩʘʪʦʤʘè, ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ ʵʪʦʤ ʛʦʜʫ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʈʦʩʘʪʦʤʦʤ ʣʫʯʰʠʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠʤʝʨ 

ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚʳʩʰʝʡ ʰʢʦʣʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʘ. ʈʝʢʪʦʨ ʊʇʋ 

ʇ.ʉ. ʏʫʙʠʢ ʠʟʙʨʘʥ ʩʦʧʨʝʜʩʝʜʘʪʝʣʝʤ ɸʩʩʦʮʠʘʮʠʠ. 

ʊʇʋ ʚʦʰʝʣ ʚ ʩʦʩʪʘʚ ʫʯʨʝʜʠʪʝʣʝʡ 14 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʣʘʪʬʦʨʤ ʠʟ 28 ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚ ʈʌ ʚ 2011 ʛʦʜʫ. ɺ ʨʘʤʢʘʭ ʌʎʇ 

çʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʥʘ 2007-

2013 ʛʦʜʳè ʧʦʜʜʝʨʞʘʥʦ 6 ʧʨʦʝʢʪʦʚ ʧʦ 5 ʊʇ ʩ ʦʙʱʠʤ ʦʙʲʝʤʦʤ 

30,6 ʤʣʥ.ʨʫʙ., ʚ ʪ.ʯ. ʥʘ 2011 ʛ. ï 18,9 ʤʣʥ.ʨʫʙ.  

ɺ ʧʨʦʛʨʘʤʤʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 17 

ʛʦʩʢʦʨʧʦʨʘʮʠʡ ʧʦʜʘʥʦ 89 ʧʨʦʝʢʪʦʚ. ʇʦ ʠʥʬʦʨʤʘʮʠʠ 

ʄʠʥʦʙʨʥʘʫʢʠ ʊʇʋ ʚʦʰʝʣ ʚ 11 ʇʀʈ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʯʘʩʪʠʝʤ, ʧʦ ʰʝʩʪʠ ʠʟ ʢʦʪʦʨʳʭ ʫʥʠʚʝʨʩʠʪʝʪ 

ʷʚʣʷʝʪʩʷ ʦʧʦʨʥʳʤ ʚʫʟʦʤ (ʆɸʆ çɻɸɿʇʈʆʄè, ɻʂ çʈʦʩʘʪʦʤè, ʆɸʆ 

çʀʉʉè, ʌɻʋʇ çʅʇʆ çʄʠʢʨʦʛʝʥè, ʆɸʆ çʉʠʩʪʝʤʥʳʡ ʦʧʝʨʘʪʦʨ 

ɽʕʉè, ʆɸʆ çʈɸʆ ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ɺʦʩʪʦʢʘè). 

ʉʦʪʨʫʜʥʠʢʘʤʠ, ʘʩʧʠʨʘʥʪʘʤʠ ʠ ʜʦʢʪʦʨʘʥʪʘʤʠ ʊʇʋ ʚ 2011 ʛ. ʟʘʱʠʱʝʥʦ 32 ʜʦʢʪʦʨʩʢʠʝ ʠ 120 

ʢʘʥʜʠʜʘʪʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʘʩʧʠʨʘʥʪʫʨʳ ʠ ʜʦʢʪʦʨʘʥʪʫʨʳ ʧʦ ʇʅʈ ʅʀʋ 50,2% ʦʪ ʧʨʠʝʤʘ. 

ʆʜʥʠʤ ʠʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʦʙʳʪʠʡ 2011 ʛʦʜʘ ʙʳʣʘ ʟʘʱʠʪʘ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ 26-ʪʠ ʣʝʪʥʝʛʦ ʇʘʚʣʘ ʉʪʨʠʞʘʢʘ 

ï ʵʪʦ ʨʝʢʦʨʜʥʳʡ ʚʦʟʨʘʩʪ ʜʠʩʩʝʨʪʘʥʪʘ ʚ ʈʦʩʩʠʠ, ʢʨʦʤʝ ʪʦʛʦ, ʚʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ ʊʦʤʩʢʘ ʛʨʘʞʜʘʥʠʥ ʗʧʦʥʠʠ 

ʂʝʥʩʫʢʝ ʋʝʤʫʨʘ ʟʘʱʠʪʠʣ ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ ʚ ʉʦʚʝʪʝ ʊʇʋ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʟʘʱʠʪ ʊʇʋ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ 

ʤʝʩʪʦ ʧʦ ʢʘʥʜʠʜʘʪʩʢʠʤ ʠ ʚʪʦʨʦʝ ʧʦ ʜʦʢʪʦʨʩʢʠʤ ʜʠʩʩʝʨʪʘʮʠʷʤ ʩʨʝʜʠ ʚʫʟʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʄʠʥʦʙʨʘʥʘʫʢʠ ʈʌ. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 2012 ʛ. ʦʧʫʙʣʠʢʦʚʘʥʦ: 

 8485 ʩʪʘʪʝʡ, ʜʦʢʣʘʜʦʚ ʠ ʪʝʟʠʩʦʚ, ʚ ʪ.ʯ. 2258 ʩʪʘʪʝʡ ʚ ʥʘʫʯʥʦʡ ʧʝʨʠʦʜʠʢʝ, ʠʥʜʝʢʩʠʨʫʝʤʦʡ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʠ ʨʦʩʩʠʡʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ (Web of Science, Scopus, ʈʦʩʩʠʡʩʢʠʡ ʠʥʜʝʢʩ ʮʠʪʠʨʦʚʘʥʠʷ). 141 

ʩʪʘʪʴʷ ʚ ʞʫʨʥʘʣʘʭ ʩ ʚʳʩʦʢʠʤ ʠʤʧʘʢʪ-ʬʘʢʪʦʨʦʤ (ʚ ʪ.ʯ. Nature: ʀʌ 36,101 ʠ Nature Nanotechnology ï 30,306.). ʅʘ 

13% ʫʚʝʣʠʯʠʣʩʷ ʩʫʤʤʘʨʥʳʡ ʠʥʜʝʢʩ ʍʠʨʰʘ ʩʦʪʨʫʜʥʠʢʦʚ ʊʇʋ. ɼʝʩʷʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʠʤʝʶʪ ʠʥʜʝʢʩ ʍʠʨʰʠ ʙʦʣʝʝ 

10; 

 136 ʤʦʥʦʛʨʘʬʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 40 ʟʘ ʨʫʙʝʞʦʤ; 

 ʚʳʧʫʱʝʥ ʧʝʨʚʳʡ ʥʦʤʝʨ ʵʣʝʢʪʨʦʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ çɺʝʩʪʥʠʢ ʥʘʫʢʠ ʉʠʙʠʨʠè. 

ɺ 2011 ʛ. ʥʘ ʙʘʟʝ ʊʇʋ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 77 ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷ, ʠʟ ʥʠʭ 30 ï ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʚ ʪ.ʯ. ʌʦʨʫʤ ʚʝʜʫʱʠʭ ʟʘʨʫʙʝʞʥʳʭ 

ʫʯʝʥʳʭ çʇʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ XXI ʚʝʢʘ ï ʈʦʩʩʠʷ ʠ 

ʟʘʨʫʙʝʞʴʝè ʚ ʨʘʤʢʘʭ ʌʎʇ çʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʥʘ 2007-2013 ʛʦʜʳè, 

ʦʨʛʘʥʠʟʘʪʦʨʦʤ ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʠʣʦ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʥʘʫʢʠ ʈʌ. ɺ ʨʘʤʢʘʭ ʌʦʨʫʤʘ ʧʨʦʰʣʦ ʩʦʚʝʱʘʥʠʝ ʨʝʢʪʦʨʦʚ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʦʙʝʜʠʪʝʣʝʡ ʢʦʥʢʫʨʩʘ ʧʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ220. 

ʈʘʟʨʘʙʦʪʢʠ ʫʯʝʥʳʭ ʊʇʋ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 70 

ʨʘʟʣʠʯʥʳʭ ʚʳʩʪʘʚʢʘʭ ʠ ʦʪʤʝʯʝʥʳ 86 ʤʝʜʘʣʷʤʠ ʠ ʜʠʧʣʦʤʘʤʠ. 

ɺʳʩʪʘʚʦʯʥʳʡ ʎʝʥʪʨ ʊʇʋ ʧʦʩʝʪʠʣʠ ʙʦʣʝʝ 100 

ʜʝʣʝʛʘʮʠʡ, ʚ ʪ.ʯ.: ʇʨʝʟʠʜʝʥʪ ʈɸʅ ʘʢʘʜʝʤʠʢ ʖ.ʉ. ʆʩʠʧʦʚ, 

ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʨʧʦʨʘʮʠʠ çʈʦʩʘʪʦʤè 

ʉ.ɺ. ʂʠʨʠʝʥʢʦ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʤʧʘʥʠʠ Statoil (ʅʦʨʚʝʛʠʷ) ʠ 

ʘʪʦʤʥʦʛʦ ʩʦʚʝʪʘ ʄʘʣʘʡʟʠʠ, ʧʝʨʚʳʡ ʩʝʢʨʝʪʘʨʴ ʇʦʩʦʣʴʩʪʚʘ ʉʐɸ 

ʚ ʈʌ ʠ ʜʨ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʊʇʋ ʧʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ219 

ʉʦʟʜʘʥʠʝʤ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩ ʦʧʳʪʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ (ʇʂʀ ʆʇ) ʠ ʣʘʙʦʨʘʪʦʨʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʟʘʚʝʨʰʝʥ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʮʠʢʣ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʇʋ ʧʝʨʚʳʡ ʠʟ ʪʦʤʩʢʠʭ ʚʫʟʦʚ 

ʩʦʟʜʘʣ ʪʘʢʫʶ ʩʪʨʫʢʪʫʨʫ. 
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ʇʣʝʥʘʨʥʳʝ  ʜʦʢʣʘʜʳ 

 ʉʪʫʜʝʥʪʳ ʥʘ ʘʪʦʤʥʦʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʨʝʘʢʪʦʨʝ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʊʇʋ ʧʦʣʫʯʝʥʦ 154 ʧʘʪʝʥʪʘ; ʥʘ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʙʘʣʘʥʩ ʧʦʩʪʘʚʣʝʥʦ 8 ʦʙʲʝʢʪʦʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ; ʟʘʢʣʶʯʝʥʦ 8 ʣʠʮʝʥʟʠʦʥʥʳʭ ʜʦʛʦʚʦʨʦʚ; ʧʦʜʘʥʳ ʟʘʷʚʢʠ ʥʘ ʧʦʣʫʯʝʥʠʝ 3 

ʟʘʨʫʙʝʞʥʳʭ ʧʘʪʝʥʪʦʚ. 

ʅʘ ʩʝʛʦʜʥʷ ʚ ʊʇʋ ʩʦʟʜʘʥʦ 8 ʤʘʣʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʄʀʇ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌɿ ï 217 

(ʧʣʘʥ 8).  ɺʩʝʛʦ ʄʀʇ, ʚ ʩʦʩʪʘʚ ʫʯʨʝʜʠʪʝʣʝʡ ʢʦʪʦʨʳʭ ʊʇʋ ʚʭʦʜʠʪ ʥʘ ʫʨʦʚʥʝ ʙʣʦʢʠʨʫʶʱʝʛʦ ʧʘʢʝʪʘ ï 29, ʚ ʪ.ʯ. 28 

ʩʦʟʜʘʥʦ ʧʦ ʌɿ ˉ217. ɺ ʄʀʇ ʩʦʟʜʘʥʦ 91 ʨʘʙʦʯʝʝ ʤʝʩʪʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 2011ʛ. ï 35. 

ʈʝʟʠʜʝʥʪʘʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ çʉʢʦʣʢʦʚʦè ʩʪʘʣʠ 3 ʄʀʇ, ʫʯʨʝʞʜʝʥʥʳʝ ʊʇʋ ʧʦ ʌɿ-217: ʎʝʥʪʨ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʵʥʝʨʛʦʩʠʩʪʝʤʳè; ʆʆʆ çʅʘʥʦʢʦʨè, ʢʣʘʩʪʝʨ ʙʠʦʤʝʜʠʮʠʥʘ; ʆʆʆ 

çʎʝʥʪʨ ʥʝʬʪʝʛʘʟʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡè, ʢʣʘʩʪʝʨ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʇʦʜʜʝʨʞʘʥʳ  ʧʨʠʦʨʠʪʝʪʥʳʝ  ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʧʨʦʝʢʪʳ ʊʇʋ, ʧʝʨʝʜʘʥʥʳʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʄʀʇ ï ʨʝʟʠʜʝʥʪʘʭ ʮʝʥʪʨʘ çʉʢʦʣʢʦʚʦ: 

 çɻʠʙʨʠʜʥʳʡ ʚʩʝʨʝʞʠʤʥʳʡ ʤʦʜʝʣʠʨʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ 

ʩʝʪʠè (ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬ. ʢʘʬ. ʕʕʉ ɻʫʩʝʚ ɸ.ʉ.); 

 çʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʣʝʯʝʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ 

ʭʠʤʠʯʝʩʢʠ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮè (ʟʘʚ. ʢʘʬ. ɹʀʆʍ ʌʠʣʠʤʦʥʦʚ ɺ.ɼ.); 

 çɺʝʙ-ʤʦʜʝʣʠʨʦʚʘʥʠʝ  ʦʥʣʘʡʥ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʧʘʨʘʮʠʝʡ ʠ ʫʪʠʣʠʟʘʮʠʝʡ 

ʧʦʧʫʪʥʦʛʦ ʛʘʟʘè (ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʢʘʬ. ʀʇʉ ʍʘʤʫʭʠʥ ɸ.ɸ.); 

 çɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ, ʩʠʩʪʝʤ ʥʘʢʦʧʣʝʥʠʷ ʠ ʘʢʪʠʚʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤè (ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬ. ʢʘʬ. ʕʇʇ ʃʫʢʫʪʠʥ ɹ.ɺ.); 

 çʇʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʚʩʪʨʦʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ  ʵʣʝʢʪʨʦʵʥʝʨʛʠʠè (ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʕʇʕʆ ʂʘʨʘʢʫʣʦʚ ɸ.ʉ.). 

ʉʊɹʀ ʦʩʥʘʱʝʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠ ʫʯʝʙʥʦ-ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʘ ʩʫʤʤʫ 7,2 ʤʣʥ.ʨʫʙ. 

ʉʦʟʜʘʥʘ ɸʩʩʦʮʠʘʮʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʱʝʩʪʚ, ʫʯʨʝʞʜʝʥʥʳʭ ʩ ʫʯʘʩʪʠʝʤ ʊʇʋ ʚ ʨʘʤʢʘʭ 217-ʌɿ. 

 ʈʘʟʨʘʙʦʪʘʥʳ 2 ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʚ ʩʬʝʨʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ 1 ʧʨʦʛʨʘʤʤʘ ʜʦʚʫʟʦʚʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʰʢʦʣʴʥʠʢʦʚ ʠ ʘʙʠʪʫʨʠʝʥʪʦʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʊʇʋ ʧʦ ʧʨʦʝʢʪʘʤ ʚ ʨʘʤʢʘʭ 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 218: 

ɺ ʊʇʋ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ: 

 çʈʘʟʨʘʙʦʪʢʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʥʘʜʝʞʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʠ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠʭ 

ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè: ʚ ʢʦʣʘʙʦʨʘʮʠʠ ʩ ʆɸʆ çʅʀʀʇʇè ʠ 

ʚʝʜʫʱʠʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʛ.ʊʦʤʩʢʘ ï ʊɻʋ ʠ ʊʋʉʋʈʦʤ ʥʘ ʙʘʟʝ 

ʊʇʋ ʦʪʢʨʳʪʘ ʀʩʧʳʪʘʪʝʣʴʥʘʷ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ï 

ʝʜʠʥʩʪʚʝʥʥʘʷ ʚ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʌ, ʩʧʦʩʦʙʥʘʷ ʦʙʝʩʧʝʯʠʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʨʝʛʠʦʥʘ ʚ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʚʝʪʦʜʠʦʜʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʉʦ ʚʪʦʨʦʛʦ ʧʦʣʫʛʦʜʠʷ 2011 ʛ. ʥʘʯʘʪʦ ʩʝʨʠʡʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʚʝʪʦʜʠʦʜʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʆɸʆ 

çʅʀʀʇʇè. ɼʘʥʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʦʪʣʠʯʘʝʪ ʚʳʩʦʢʘʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʰʝʚʠʟʥʘ ʠ ʣʝʛʢʦʩʪʴ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʤʝʨʥʦ ʚ 1,5 ʨʘʟʘ ʧʨʝʚʦʩʭʦʜʷʱʘʷ ʘʥʘʣʦʛʠ. 

 çʉʦʟʜʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʢʝʨʘʤʠʢʠ ʜʣʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡè (ʊʇʋ, ʆɸʆ ʍʂ çʅʕɺɿ-ʉʦʶʟè): 

ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʛʣʘʤʝʥʪʳ ʪʝʭʥʦʣʦʛʠʡ: ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʝʨʘʤʠʯʝʩʢʠʭ 

ʧʦʜʣʦʞʝʢ ʜʣʷ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʘ; ʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʦʣʷʪʦʨʦʚ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ; ʢʝʨʘʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; ʵʣʝʤʝʥʪʦʚ 

ʙʨʦʥʝʢʝʨʘʤʠʢʠ ʜʣʷ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʪʝʭʥʠʢʠ ʠ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ. ʈʘʟʨʘʙʦʪʘʥʳ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʢʝʨʘʤʠʯʝʩʢʠʭ 

ʙʨʦʥʝʧʣʠʪʦʢ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʜʣʦʞʝʢ. ʇʨʦʚʝʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ  ʧʫʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʙʨʦʥʝʢʝʨʘʤʠʢʠ ʚ ʆɸʆ 

ʅʀʀ çʉʪʘʣʠè ʠ ʧʦʣʫʯʝʥ 100% ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

 çʈʘʟʨʘʙʦʪʢʘ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʩʧʳʪʘʥʠʡ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʤʦʜʫʣʝʡ (ʋʕʄ) ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘè 

(ʊʇʋ, ʊɻʋ, ʆɸʆ çʀʉʉè ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʌ. ʈʝʰʝʪʥʸʚʘ): ʉʦʟʜʘʥʦ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ WorkFlow-

ʜʠʘʛʨʘʤʤ. ʈʝʘʣʠʟʦʚʘʥ çʧʠʣʦʪʥʳʡè ʧʨʦʝʢʪ ʠ ʘʧʨʦʙʠʨʦʚʘʥ ʪʝʩʪʦʚʳʡ ʚʘʨʠʘʥʪ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʨʘʤʢʘʭ ʦʪʜʝʣʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʩʧʳʪʘʥʠʡ ɹʈʕɸ ʆɸʆ çʀʉʉè. 

ɺ ʨʘʤʢʘʭ ʌʎʇ çʆʙʝʩʧʝʯʝʥʠʝ ʷʜʝʨʥʦʡ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 2008 ʛʦʜ ʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2015 ʛʦʜʘè ʊʦʤʩʢʠʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʚ 2011 ʛʦʜʫ: 

ɿʘʚʝʨʰʝʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʧʝʨʠʤʝʪʨʘ ʟʘʧʨʝʪʥʦʡ ʟʦʥʳ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʊʇʋ. 

 ʉʫʱʝʩʪʚʫʶʱʠʝ ʂʇʇ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʊʇʋ ʜʦʦʩʥʘʱʝʥʳ ʙʨʦʥʝʙʫʜʢʘʤʠ. 

 ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʊʉʆ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ 

ʊʇʋ ʧʝʨʝʚʝʜʝʥʘ ʥʘ 1-ʫʶ ʢʘʪʝʛʦʨʠʶ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʃʝʢʮʠʷ ʚ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ 

ʣʝʢʮʠʦʥʥʦʡ ʘʫʜʠʪʦʨʠʠ ʊʇʋ 

 
ɿʘʣ 3D-ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʎʝʥʪʨʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʜʝʣʘ ʥʘ 

ʙʘʟʝ ʕʜʠʥʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ɺʝʣʠʢʦ-ʙʨʠʪʘʥʠʷ) ʠ ʀʇʈ ʊʇʋ 

 ʃʦʢʘʣʴʥʳʝ ʧʫʥʢʪʳ ʫʧʨʘʚʣʝʥʠʷ 

ʩʠʩʪʝʤʘʤʠ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʊʇʋ ʦʙʦʨʫʜʦʚʘʥʳ ʩʨʝʜʩʪʚʘʤʠ ʩʚʷʟʠ, 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 

ʜʦʩʪʫʧʦʤ. 

 ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʝʢʪʥʘʷ ʠ ʨʘʙʦʯʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʩʠʩʪʝʤ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʠ 

ʛʘʟʦʚʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʜʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʊʇʋ. 

 ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʩʠʩʪʝʤ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʫʥʢʪʦʚ ʭʨʘʥʝʥʠʷ ʈɺ, 

ʊʈʆ, ɾʈʆ ʜʣʷ ʦʙʲʝʢʪʦʚ ʊʇʋ. 

ɿʘʢʣʶʯʝʥʦ 17 ʩʦʛʣʘʰʝʥʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠʟ 

ɻʝʨʤʘʥʠʠ, ʇʦʨʪʫʛʘʣʠʠ, ʂʘʥʘʜʳ, ɹʨʘʟʠʣʠʠ, ʄʘʣʘʡʟʠʠ, 

ʀʪʘʣʠʠ, ʋʢʨʘʠʥʳ, ʂʦʨʝʠ ʠ ʇʦʣʴʰʠ. ʆʙʲʝʤ ʅʀʆʂʈ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʛʨʘʤʤ ʩʦʩʪʘʚʠʣ 155,5 

ʤʣʥ.ʨʫʙ., ʚ ʪ.ʯ. ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʢʫʨʩʦʚ ʧʦʣʫʯʝʥʘ ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʧʦ ʌʎʇ, ʈʌʌʀ ï 12 

ʧʨʦʝʢʪʦʚ ʥʘ ʦʙʱʫʶ ʩʫʤʤʫ  64,5 ʤʣʥ.ʨʫʙ., ʚ ʪ.ʯ. ʥʘ  çʇʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʩʦʚʤʝʩʪʥʦ ʩ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʥʘʫʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠè ï 7 ʧʨʦʝʢʪʦʚ ʩ ʧʘʨʪʥʝʨʘʤʠ ʠʟ ɻʝʨʤʘʥʠʠ, ʉʐɸ, ɸʨʤʝʥʠʠ, ʂʘʟʘʭʩʪʘʥʘ, 

ɹʨʘʟʠʣʠʠ ʥʘ ʩʫʤʤʫ 55,1 ʤʣʥ.ʨʫʙ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʘʨʪʥʝʨʳ: GT Semiconductor Materials Co Ltd (ʂʠʪʘʡ); Smiths Heimann GmbH 

(ɻʝʨʤʘʥʠʷ); Adensis GmbH Company (ɻʝʨʤʘʥʠʷ); Beijing Co Ltd (ʂʠʪʘʡ); DSO CO 09085 (ʉʠʥʛʘʧʫʨ); Unodrill AS 

(Uno) (ʅʦʨʚʝʛʠʷ); UNID Co Ltd. (ʂʦʨʝʷ). ʇʨʝʜʤʝʪʳ ʢʨʫʧʥʳʭ ʢʦʥʪʨʘʢʪʦʚ ʩʣʝʜʫʶʱʠʝ: 

 ʥʝʡʪʨʦʥʥʦʝ ʣʝʛʠʨʦʚʘʥʠʝ ʢʨʝʤʥʠʷ ï GT Semiconductor Materials Co Ltd.  (5,58 ʤʣʥ.ʨʫʙ.); 

 ʧʦʩʪʘʚʢʘ ʫʩʢʦʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ï Smiths Heimann GmbH (5,1 ʤʣʥ.ʨʫʙ.); 

 ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʦʩʪʘʚʢʘ ʠʤʧʫʣʴʩʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ï Beijing Co Ltd (3,36 ʤʣʥ.ʨʫʙ.) ʠ ʜʨ. 

ɺ ʫʥʠʚʝʨʩʠʪʝʪʝ ʩʦʟʜʘʥʳ ʠ ʨʘʙʦʪʘʶʪ 19 ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʚ ʪ.ʯ. ʜʚʝ ʦʪʢʨʳʪʳ ʚ 2011 ʛʦʜʫ: 

ʩʦʚʤʝʩʪʥʦ ʩ  ʭʦʣʜʠʥʛʦʤ ʉʀɹʋʈ ï ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ çʊʝʨʤʦʨʝʘʢʪʠʚʥʳʝ ʧʦʣʠʤʝʨʳè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʨʠʛʣʘʰʝʥʥʦʛʦ ʫʯʝʥʦʛʦ ɼ.ɺʝʨʚʘʢʝ (ɹʝʣʴʛʠʷ); ʄʅʆʃ çʈʝʥʪʛʝʥʦʚʩʢʦʡ ʦʧʪʠʢʠè (ʌʊʀ ʠ ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ 

ʥʘʫʢ ɸʨʤʝʥʠʠ). 

ɺ ʊʇʋ ʚʳʠʛʨʘʥʦ 62 ʛʨʘʥʪʘ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʭʝʤʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʟ ʩʨʝʜʩʪʚ ʟʘʨʫʙʝʞʥʳʭ ʬʦʥʜʦʚ 

ʥʘ ʦʙʱʫʶ ʩʫʤʤʫ 19,2 ʤʣʥ.ʨʫʙ., ʚ ʪ.ʯ. BMBF (ɻʝʨʤʘʥʠʷ), 

ʉʪʠʧʝʥʜʠʷ ʠʤʝʥʠ ʄʘʨʠʠ ʂʶʨʠ, 7-ʡ ʨʘʤʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ɽʚʨʦʢʦʤʠʩʩʠʠ, National Science Foundation (ʉʐɸ), Fulbright 

(ʉʐɸ) ʠ ʜʨ. 

ʂ ʨʘʟʣʠʯʥʳʤ ʬʦʨʤʘʤ ʅʀʈ ʧʨʠʚʣʝʯʝʥʦ 6797 (55%) 

ʩʪʫʜʝʥʪʦʚ, ʚ ʪ.ʯ. 15% ï ʩ ʦʧʣʘʪʦʡ. ɺʳʧʦʣʥʝʥʦ 24 ʥʘʫʯʥʳʝ 

ʩʪʘʞʠʨʦʚʢʠ. 

ɺ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ 93 ʧʨʦʝʢʪʦʚ ʌʎʇ çʂʘʜʨʳè: 

 9 ʧʨʦʝʢʪʦʚ ʚʳʧʦʣʥʝʥʦ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʘʩʧʠʨʘʥʪʦʚ ʊʇʋ; 

 13 ʧʨʦʝʢʪʦʚ ï ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʤʦʣʦʜʳʭ (ʜʦ 

35 ʣʝʪ) ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ ʊʇʋ; 

 2 ʧʨʦʝʢʪʘ ʧʦ ʨʘʟʚʠʪʠʶ ʦʙʱʝʨʦʩʩʠʡʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ (ʜʦ 35 ʣʝʪ); 

 10 ʧʨʦʝʢʪʦʚ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ 

ʤʦʣʦʜʝʞʥʳʭ ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʙʘʟʝ ʊʇʋ. 

ʆʙʱʠʡ ʦʙʲʝʤ ʧʨʠʚʣʝʯʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘ 

ʤʦʣʦʜʝʞʥʫʶ ʥʘʫʢʫ ʚ 2011 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 57,5 ʤʣʥ.ʨʫʙ., ʚ ʪ.ʯ. 

20,8 ʤʣʥ.ʨʫʙ. ï ʤʦʣʦʜʝʞʥʳʝ ʧʨʦʝʢʪʳ ʚ ʨʘʤʢʘʭ ʌʎʇ çʂʘʜʨʳè. 

ʊʇʋ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʫʙʣʠʢʘʮʠʡ ʩʪʫʜʝʥʪʦʚ ʙʝʟ ʩʦʘʚʪʦʨʦʚ ʟʘʥʠʤʘʝʪ ʪʴʝʪʴʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʫʟʦʚ 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ, ʧʦ ʩʪʫʜʝʥʯʝʩʢʠʤ ʨʘʙʦʪʘʤ, ʧʦʜʘʥʥʳʤ ʥʘ ʣʫʯʰʫʶ ʅʀʈ ï ʧʝʨʚʦʝ. 

ɺ ʊʇʋ ʟʘʢʫʧʣʝʥʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʩʫʤʤʫ 357,4 ʤʣʥ.ʨʫʙ., ʠʟ ʥʠʭ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʠ ʦʙʱʝʣʘʙʦʨʘʪʦʨʥʦʝ 

ʥʘ 161,3 ʤʣʥ.ʨʫʙ.; ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï 70 ʤʣʥ.ʨʫʙ.; ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʢʘʙʝʣʴʥʳʝ ʩʝʪʠ, 

ʢʦʤʧʴʶʪʝʨʳ, ʤʫʣʴʪʠʤʝʜʠʘ, ʇʆ) ï 88,1 ʤʣʥ.ʨʫʙ. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʊʇʋ ʚʳʠʛʨʘʥʦ 2 ʛʨʘʥʪʘ ʈʌʌʀ ʥʘ ʨʘʟʚʠʪʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ ʥʘ ʩʫʤʤʫ 8,7 ʤʣʥ.ʨʫʙ.: 

çʰʠʨʦʢʦʣʫʯʝʚʘʷ ʩʠʩʪʝʤʘ ʣʘʟʝʨʥʦʛʦ ʧʨʦʙʦʦʪʙʦʨʘ ʜʣʷ ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘè ʠ çʚʳʩʦʢʦʪʦʯʥʳʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʩʢʘʥʠʨʫʶʱʠʡ ʢʘʣʦʨʠʤʝʪʨè.  
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ʇʣʝʥʘʨʥʳʝ  ʜʦʢʣʘʜʳ 

ʄʦʣʦʜʳʝ ʫʯʝʥʳʝ ʟʘ ʨʘʙʦʪʦʡ ʚ 

ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʊʇʋ 

 
ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ 

ʪʝʧʣʦʦʙʤʝʥʘ ʀʇʈ ʊʇʋ 

ɺʝʜʫʱʠʝ ʥʘʫʯʥʳʝ ʢʦʣʣʝʢʪʠʚʳ ʠ ʰʢʦʣʳ ʚ ʊʇʋ 

ʅʘʫʯʥʳʝ ʢʦʣʣʝʢʪʠʚʳ ʊʇʋ, ʠʤʝʶʱʠʝ ʩʪʘʪʫʩ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʰʢʦʣ ʈʦʩʩʠʠ ʠ ʧʦʜʜʝʨʞʘʥʥʳʝ 

ʛʨʘʥʪʘʤʠ ʇʨʝʟʠʜʝʥʪʘ ʈʌ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʩʦʟʜʘʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨʥʳʭ ʫʧʨʦʯʥʷʶʱʠʭ ʠ ʪʝʧʣʦʟʘʱʠʪʥʳʭ 

ʧʦʢʨʳʪʠʡ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʠʤʝʶʱʠʭ ʚʳʩʦʢʫʶ ʨʝʣʘʢʩʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʥʠʭ 

ʧʦʜʚʠʞʥʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʛʨʘʥʠʮ (smart coatings) (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ ɺ. ɽ. ʇʘʥʠʥ). 

2. ʉʠʙʠʨʩʢʘʷ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʘʷ ʰʢʦʣʘ çɻʝʦʭʠʤʠʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʤʝʭʘʥʠʟʤʳ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷè  (ʥʘʫʯʥʳʡ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ ʉ.ʃ. ʐʚʘʨʮʝʚ). 

3. ɻʝʦʣʦʛʠʷ ʠ ʛʝʦʭʠʤʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʠ ʨʝʜʢʠʭ 

ʤʝʪʘʣʣʦʚ  (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ ï 

ɸ.ʌ. ʂʦʨʦʙʝʡʥʠʢʦʚ). 

4. ɻʝʦʠʥʬʦʨʤʘʪʠʢʘ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï 

ʧʨʦʬʝʩʩʦʨ ʅ.ɻ. ʄʘʨʢʦʚ). 

 

ɺʝʜʫʱʠʝ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʦʣʣʝʢʪʠʚʳ ʠ ʥʘʫʯʥʳʝ 

ʰʢʦʣʳ ʊʇʋ: 

1. ʈʘʟʚʠʪʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʵʣʝʢʪʨʦʭʠʤʠʠ ʚ ʊʦʤʩʢʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʝ  (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï 

ʧʨʦʬʝʩʩʦʨ ɸ.ɸ. ɹʘʢʠʙʘʝʚ); 

2. ʉʠʙʠʨʩʢʘʷ ʰʢʦʣʘ ʪʝʭʥʦʣʦʛʠʠ ʩʠʣʠʢʘʪʦʚ ʠ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ 

ɺ.ʀ. ɺʝʨʝʱʘʛʠʥ); 

3. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚ 

ʦʙʣʘʩʪʠ ʧʣʘʟʤʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʦʥʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ (ʦʯʠʩʪʢʠ) ʚʝʱʝʩʪʚ ʠ ʠʟʦʪʦʧʦʚ 

(ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ ɺ.ɸ. ɺʣʘʩʦʚ); 

4. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ 

ɸ.ɺ. ɻʘʣʘʞʠʥʩʢʠʡ); 

5. ʌʠʟʠʢʘ, ʪʝʭʥʠʢʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʤʧʫʣʴʩʥʳʭ ʛʘʟʦʚʳʭ ʣʘʟʝʨʦʚ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï 

ʧʨʦʬʝʩʩʦʨ ɻ.ʉ. ɽʚʪʫʰʝʥʢʦ); 

6. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ  ɸ.ɹ. ɽʬʨʝʤʝʥʢʦʚ); 

7. ʊʝʭʥʦʣʦʛʠʷ ʷʜʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʝʜʢʠʭ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ  (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï 

ʧʨʦʬʝʩʩʦʨ  ʀ.ʀ. ɾʝʨʠʥ); 

8. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʥʠʟʢʦʩʦʨʪʥʳʭ ʫʛʣʝʡ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʩʞʠʛʘʥʠʷ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʥʘʜʝʞʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ 

ɿʘʚʦʨʠʥ ɸ.ʉ.);  

9. ʌʠʣʦʩʦʬʠʷ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ (ʥʘʫʯʥʳʡ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ ɸ.ɸ. ʂʦʨʥʠʝʥʢʦ); 

10. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï 

ʧʨʦʬʝʩʩʦʨ ɸ.ɺ. ʂʨʘʚʮʦʚ); 

11. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï 

ʧʨʦʬʝʩʩʦʨ ɺ.ʇ. ʂʨʠʚʦʙʦʢʦʚ); 

12. ʌʠʟʠʢʘ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʘʟʝʨʥʳʭ ʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʫʯʢʦʚ ʩ ʤʘʪʝʨʠʘʣʘʤʠ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï 

ʧʨʦʬʝʩʩʦʨ ɺ.ʄ. ʃʠʩʠʮʳʥ); 

13. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ ʚ ʜʠʵʣʝʢʪʨʠʢʘʭ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ ɺ.ɺ. ʃʦʧʘʪʠʥ); 

14. ɻʝʥʝʨʘʮʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʫʯʢʘʤʠ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ï ʧʨʦʬʝʩʩʦʨ ɸ.ʇ. ʇʦʪʳʣʠʮʳʥ); 

15. ʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʫʨʘʥʦʚʳʭ ʨʝʜʢʦʤʝʪʘʣʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï 

ʧʨʦʬʝʩʩʦʨ ʃ.ʇ. ʈʠʭʚʘʥʦʚ); 

16. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʪʨʦʥʦʚ, ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʠ ʧʣʘʟʤʳ ʩ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʤʠ ʩʨʝʜʘʤʠ 

(ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ ɸ.ʀ. ʈʷʙʯʠʢʦʚ); 

17. ʌʠʟʠʢʘ ʘʪʦʤʥʦʛʦ ʷʜʨʘ ʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ 

ɺ.ʅ. ʉʪʠʙʫʥʦʚ); 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʌʦʪʦ 1. ɸ.ʖ. ɼʤʠʪʨʠʝʚ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʧʨʦʨʝʢʪʦʨ-

ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ 

18. ʌʠʟʠʢʘ ʪʚʝʨʜʦʛʦ ʪʝʣʘ: ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʚ ʜʠʵʣʝʢʪʨʠʢʘʭ ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʘʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ. ʐʢʦʣʘ ʠʤʝʥʠ ɸ.ɸ. ɺʦʨʦʙʴʝʚʘ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ 

ɸ.ʇ. ʉʫʨʞʠʢʦʚ); 

19. ʌʠʟʠʢʘ ʧʫʯʢʦʚ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʠ ʫʩʢʦʨʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï 

ʧʨʦʬʝʩʩʦʨ ʖ.ʇ. ʋʩʦʚ); 

20. ʆʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ ʠ ʩʠʥʪʝʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ 

ɺ.ɼ. ʌʠʣʠʤʦʥʦʚ); 

21. ʄʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ ʦʙʲʝʤʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ 

ʆ.ʃ. ʍʘʩʘʥʦʚ); 

22. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʡ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ ɺ.ʃ. ʏʘʭʣʦʚ); 

23. ɺʦʟʜʝʡʩʪʚʠʷ ʤʘʣʳʭ ʜʦʟ ʠʟʣʫʯʝʥʠʷ ʥʘ ʥʝʨʘʚʥʦʚʝʩʥʳʝ ʢʨʠʩʪʘʣʣʳ ï ʕʬʬʝʢʪ ʤʘʣʳʭ ʜʦʟ 

ʠʟʣʫʯʝʥʠʷ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ ʃ.ʇ. ʈʠʭʚʘʥʦʚ); 

24. ʈʝʣʷʪʠʚʠʩʪʩʢʘʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ (ʛʝʥʝʨʘʮʠʷ ʠʤʧʫʣʴʩʦʚ ʩʚʝʨʭʤʦʱʥʦʛʦ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘʥʦʩʝʢʫʥʜʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ) (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ ʖ.ɻ. ʖʰʢʦʚ); 

25. ʆʥʪʦʣʦʛʦ-ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ (ʥʘʫʯʥʳʡ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ ɺ.ɿ. ʗʤʧʦʣʴʩʢʠʡ). 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʊʇʋ: 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ çʕʣʝʢʪʨʦʨʘʟʨʷʜʥʳʝ ʠ ʧʫʯʢʦʚʦ-ʧʣʘʟʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠè; ʎʝʥʪʨ ʧʦʜʛʦʪʦʚʢʠ ʵʣʠʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ CALS-ʪʝʭʥʦʣʦʛʠʷʤ; ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʣʠʪʳ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ; 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʥʝʨʘʟʨʫʰʘʶʱʝʤʫ 

ʢʦʥʪʨʦʣʶ ʠ ʜʠʘʛʥʦʩʪʠʢʝ; ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ; ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ "ʊʝʭʥʦʣʦʛʠʠ ʚʦʜʦʨʦʜʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ"; ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ "ʗʜʝʨʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʝʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʷʜʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ"; ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ çʋʨʘʥʦʚʘʷ ʛʝʦʣʦʛʠʷè; ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʮʝʥʪʨ "ʅʘʥʦʤʘʪʝʨʠʘʣʳ 

ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ" ʊʇʋ ("ʅʘʥʦ-ʎʝʥʪʨ ʊʇʋ"). 

ɼʦʩʪʠʛʥʫʪʳʝ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʨʝʟʫʣʴʪʘʪʳ ï ʵʪʦ ʥʝ ʧʨʝʜʝʣ. ʊʇʋ, ʠʤʝʶʱʠʡ ʚʳʩʦʢʠʡ ʥʘʫʯʥʳʡ ʧʦʪʝʥʮʠʘʣ, 

ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ. ʇʦʣʫʯʝʥʥʳʝ ʚʫʟʦʤ ʜʦʩʪʠʞʝʥʠʷ ʧʨʠʚʝʣʠ ʢ ʩʠʩʪʝʤʥʦʤʫ ʵʬʬʝʢʪʫ ï ʧʦʚʳʰʝʥʠʶ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʫʟʘ ï ʠ ʩʦʟʜʘʣʠ ʫʩʣʦʚʠʷ ʜʣʷ ʩʪʘʥʦʚʣʝʥʠʷ  ʠ ʨʘʟʚʠʪʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ ʢʘʢ ʚʫʟʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʠʧʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʨʘʟʚʠʪʠʶ ʥʝ ʪʦʣʴʢʦ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʉʠʙʠʨʠ, ʥʦ ʠ ʚʩʝʡ ʈʦʩʩʠʠ ʚ 

ʮʝʣʦʤ. 

 

ʀʅʉʊʀʊʋʊ ʇʈʀʈʆɼʅʓʍ ʈɽʉʋʈʉʆɺ ï ʇɽʈɽɼʆɺʆʁ ʅɸʋʏʅʆ-ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʁ 
ʎɽʅʊʈ 

ɸ.ʖ. ɼʤʠʪʨʠʝʚ, ʧʨʦʨʝʢʪʦʨ-ʜʠʨʝʢʪʦʨ ʀʇʈ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʉ ʦʬʠʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʇʋ ʧʨʦʰʣʦ ʜʚʘ ʛʦʜʘ. ɺʩʝʛʦ ʥʠʯʝʛʦ, ʥʦ 

ʯʪʦ ʟʥʘʯʘʪ ʜʚʘ ʛʦʜʘ ʜʣʷ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʚʫʟʘ, ʪʘʢʦʛʦ ʢʘʢ ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ? ʎʝʣʫʶ ʞʠʟʥʴ. 

ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ  ʙʳʣ ʩʦʟʜʘʥ ʚ ʠʶʥʝ 2010 ʛʦʜʘ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʦʜʥʦʛʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʥʘʰʝʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ çʈʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʠ ʛʣʫʙʦʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚè. ʉʦʟʜʘʥ ʥʘ ʙʘʟʝ ʠʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʥʝʬʪʝʛʘʟʦʚʦʛʦ 

ʜʝʣʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʥ ʥʘ ʙʘʟʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ, ʠʤʝʶʱʝʛʦ ʙʝʣʝʝ ʯʝʤ ʩʪʦʣʝʪʥʶʶ ʠʩʪʦʨʠʶ ʠ ʙʦʛʘʪʝʡʰʠʝ 

ʪʨʘʜʠʮʠʠ ʠ ʩʠʣʴʥʳʝ ʥʘʫʯʥʳʝ ʰʢʦʣʳ. ʎʝʣʠ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

- ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʦʠʩʢʦʚ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʛʝʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ 

ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʠʟʚʣʝʯʝʥʠʝʤ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʛʣʫʙʠʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʪʦʚʘʨʥʳʝ ʧʨʦʜʫʢʪʳ, ʩʦʟʜʘʥʠʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʩʥʦʚʝ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʠʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʢʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʣʠʪʳ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʀ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʀʥʩʪʠʪʫʪ ʫʩʧʝʰʥʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʪʝʤʠ ʟʘʜʘʯʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʦʩʪʘʚʠʣʦ ʧʝʨʝʜ ʥʘʤʠ ʨʫʢʦʚʦʜʩʪʚʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʍʦʨʦʰʠʡ ʧʨʠʤʝʨ ʪʦʤʫ - ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʀʥʩʪʠʪʫʪʘ ʚ 

ʨʝʡʪʠʥʛʝ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʦʚ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ: çɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʲʝʤʢʘ, ʧʦʠʩʢʠ ʠ ʨʘʟʚʝʜʢʘ 
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ʌʦʪʦ 2. 20 ʢʦʨʧʫʩ ʊʇʋ. ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭè, çɻʝʦʵʢʦʣʦʛʠʷè, çʇʦʠʩʢʠ ʠ ʨʘʟʚʝʜʢʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷè, çʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʭʨʘʥʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚè, çɻʝʦʣʦʛʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘè ʠ 

ʜʨʫʛʠʝ. ʅʝ ʪʘʢ ʜʘʚʥʦ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚʳʩʪʘʚʢʝ-ʢʦʥʛʨʝʩʩʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʅʝʬʪʴ. ɻʘʟ. 

ɻʝʦʣʦʛʠʷ-2012è ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘʚʦʝʚʘʣ ʤʝʜʘʣʴ ʢʦʥʢʫʨʩʘ çʉʠʙʠʨʩʢʠʝ ɸʬʠʥʳè ʚ ʥʦʤʠʥʘʮʠʠ 

çʃʠʜʝʨ ʦʪʨʘʩʣʠè. 

ʂʦʥʝʯʥʦ, ʥʝʧʨʦʩʪʦ ʙʳʣʦ ʙʳ ʜʦʙʠʪʴʩʷ ʩʝʨʴʝʟʥʳʭ ʫʩʧʝʭʦʚ ʟʘ ʩʪʦʣʴ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ. ɽʩʣʠ ʙʳ ʥʝ ʪʦʪ 

ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʢʦʪʦʨʳʤ ʦʙʣʘʜʘʝʪ ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺʝʜʴ ʦʥ ʦʩʥʦʚʘʥ ʥʘ ʙʘʟʝ ʩʪʘʨʝʡʰʠʭ 

ʦʪʜʝʣʝʥʠʡ ʊʦʤʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʧʝʨʘʪʦʨʘ ʅʠʢʦʣʘʷ II (ʥʳʥʝ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ) ï ʛʦʨʥʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ.  

ɻʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʝ ʙʳʣʦ ʦʪʢʨʳʪʦ ʚ 1901 ʛʦʜʫ. ʅʝʦʮʝʥʠʤʫʶ ʨʦʣʴ ʚ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʳʛʨʘʣ ʚʳʜʘʶʱʠʡʩʷ 

ʛʝʦʣʦʛ ʩ ʤʠʨʦʚʳʤ ʠʤʝʥʝʤ, ʘʢʘʜʝʤʠʢ, ʣʘʫʨʝʘʪ ʃʝʥʠʥʩʢʦʡ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʡ ɺʣʘʜʠʤʠʨ ɸʬʘʥʘʩʴʝʚʠʯ 

ʆʙʨʫʯʝʚ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʣ ʚ ʊʊʀ ʩ 1901 ʧʦ 1912 ʛʦʜ. ʉʨʝʜʠ ʚʳʧʫʩʢʥʠʢʦʚ ʛʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʮʝʣʘʷ ʧʣʝʷʜʘ 

ʚʳʜʘʶʱʠʭʩʷ ʫʯʸʥʳʭ, ʠʥʞʝʥʝʨʦʚ ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ ʄʠʭʘʠʣ ɸʥʪʦʥʦʚʠʯ ʋʩʦʚ, ʧʝʨʚʳʡ ʚ ʉʠʙʠʨʠ 

ʘʢʘʜʝʤʠʢ ɸʅ ʉʉʉʈ, ʩ ʠʤʝʥʝʤ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʦ ʩʪʘʥʦʚʣʝʥʠʝ ʝʝ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʝʨʚʝʥʮʘ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ - ʉʠʙʛʝʦʣʢʦʤʘ; ʘʢʘʜʝʤʠʢ ʂʘʥʳʰ ʀʤʘʥʪʘʝʚʠʯ ʉʘʪʧʘʝʚ, ʦʨʛʘʥʠʟʘʪʦʨ ʠ ʧʝʨʚʳʡ ʧʨʝʟʠʜʝʥʪ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʂʘʟʘʭʩʪʘʥʘ; ʧʨʦʬʝʩʩʦʨ ʅʠʢʦʣʘʡ ʅʠʢʦʣʘʝʚʠʯ ʋʨʚʘʥʮʝʚ - ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʴ ʅʦʨʠʣʴʩʢʦʛʦ ʨʫʜʥʦʛʦ 

ʨʝʛʠʦʥʘ; ʧʨʦʬʝʩʩʦʨ-ʛʦʨʥʷʢ ɼʤʠʪʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʉʪʨʝʣʴʥʠʢʦʚ, ʩʨʝʜʠ ʫʯʝʥʠʢʦʚ ʢʦʪʦʨʦʛʦ 14 ɻʝʨʦʝʚ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʪʨʫʜʘ; ʧʨʦʬʝʩʩʦʨ ʄʠʭʘʠʣ ʂʘʣʠʥʥʠʢʦʚʠʯ ʂʦʨʦʚʠʥʘ, ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ ʫʢʘʟʘʚʰʠʡ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ʅʝʤʘʣʦ ʟʥʘʤʝʥʠʪʳʭ ʫʯʝʥʳʭ ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʫ ʠ ʝʱʝ ʦʜʥʦʛʦ ʠʟ ʧʝʨʚʳʭ  ʦʪʜʝʣʝʥʠʡ ʊʦʤʩʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ - ʭʠʤʠʯʝʩʢʦʛʦ. ɺ ʝʛʦ ʦʪʢʨʳʪʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʧʨʠʥʷʣ ʩʠʙʠʨʷʢ ʧʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʶ ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ʄʝʥʜʝʣʝʝʚ, ʭʦʨʦʰʦ ʧʦʥʠʤʘʚʰʠʡ, ʯʪʦ ʤʦʛʫʱʝʩʪʚʦ ʈʦʩʩʠʠ çʧʨʦʠʟʨʘʩʪʘʪʴè 

ʙʫʜʝʪ ʩʠʙʠʨʩʢʠʤʠ ʙʦʛʘʪʩʪʚʘʤʠ, ʜʦʙʳʚʘʪʴ ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʛʝʦʣʦʛʠ, ʘ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ï ʭʠʤʠʢʠ. ʇʝʨʚʳʤ 

ʨʝʢʪʦʨʦʤ ʠʥʩʪʠʪʫʪʘ ʙʳʣ ʭʠʤʠʢ ɽʬʠʤ ʃʫʢʴʷʥʦʚʠʯ ɿʫʙʘʰʝʚ, ʩʫʤʝʚʰʠʡ ʧʨʠʚʣʝʯʴ ʪʘʢʠʭ ʫʯʝʥʳʭ ʠ ʧʝʜʘʛʦʛʦʚ ʢʘʢ 

ʅʠʢʦʣʘʡ ʄʘʪʚʝʝʚʠʯ ʂʠʞʥʝʨ ʠ ʅʠʢʦʣʘʡ ʇʨʦʢʦʧʴʝʚʠʯ ʏʠʞʝʚʩʢʠʡ, ʥʘʫʯʥʳʝ ʪʨʫʜʳ ʢʦʪʦʨʳʭ ʧʦʣʫʯʠʣʠ ʤʠʨʦʚʦʝ 

ʧʨʠʟʥʘʥʠʝ. 

ɺ ʠʥʩʪʠʪʫʪʝ ʟʘ ʩʪʦʣʝʪʥʶʶ ʠʩʪʦʨʠʶ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘʫʯʥʳʝ ʰʢʦʣʳ, ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʝ ʚ ʈʦʩʩʠʠ ʠ ʟʘ 

ʨʫʙʝʞʦʤ. ʕʪʦ ʉʠʙʠʨʩʢʘʷ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʘʷ ʰʢʦʣʘ (ʧʨʦʬ. ʉ.ʃ. ʐʚʘʨʮʝʚ), ʐʢʦʣʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ 

ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ (ʧʨʦʬ. ɸ.ʌ.ʂʦʨʦʙʝʡʥʠʢʦʚ), ʉʠʙʠʨʩʢʘʷ ʥʘʫʯʥʘʷ ʰʢʦʣʘ ʚ ʦʙʣʘʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʧʨʦʬ. ʃ.ʗ. ɽʨʦʬʝʝʚ), ʉʠʙʠʨʩʢʘʷ ʨʘʜʠʦʛʝʦʭʠʤʠʯʝʩʢʘʷ 

ʰʢʦʣʘ (ʧʨʦʬ. ʃ.ʇ. ʈʠʭʚʘʥʦʚ) ʠ ʜʨ. ʀʟ 35 ʪʳʩʷʯ ʚʳʧʫʩʢʥʠʢʦʚ ʉʠʙʠʨʩʢʦʡ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ 

ʰʢʦʣ ʙʦʣʝʝ 450 ʩʪʘʣʠ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʷʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, 1 ï ʣʘʫʨʝʘʪʦʤ ʅʦʙʝʣʝʚʩʢʦʡ 

ʧʨʝʤʠʠ, ʙʦʣʝʝ 50 ï ʃʘʫʨʝʘʪʘʤʠ ʃʝʥʠʥʩʢʦʡ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʡ, 15 ï ʘʢʘʜʝʤʠʢʘʤʠ ʠ ʯʣʝʥʘʤʠ- 

ʢʦʨʨʝʩʧʦʥʜʝʥʪʘʤʠ ɸʅ ʉʉʉʈ (ʈɸʅ), ʙʦʣʝʝ 250 ï ʜʦʢʪʦʨʘʤʠ ʠ ʙʦʣʝʝ 1600 ï ʢʘʥʜʠʜʘʪʘʤʠ ʥʘʫʢ. 

ɿʘ ʧʨʦʰʝʜʰʫʶ ʚʝʢʦʚʫʶ ʠʩʪʦʨʠʶ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʀʥʩʪʠʪʫʪ (ʬʘʢʫʣʴʪʝʪ) ʜʘʚʘʣʠ ʞʠʟʥʴ ʜʨʫʛʠʤ ʠʥʩʪʠʪʫʪʘʤ, 

ʫʯʝʙʥʳʤ ʠ ʥʘʫʯʥʳʤ. ʅʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ, ʟʘʣʦʞʝʥʥʳʡ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘʤʠ ʦʪʜʝʣʝʥʠʡ 

ʠ ʨʘʟʚʠʪʳʡ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʣʠ ʛʠʙʢʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʟʘʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʩʪʠ.  

ʉʝʛʦʜʥʷ ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ 

ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʚ ʩʪʨʘʥʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʛʦʪʦʚʷʪ ʥʝ 

ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ, ʥʦ ʠ 

ʚʩʝʭ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʅʘʰ ʀʥʩʪʠʪʫʪ - ʵʪʦ 15 ʢʘʬʝʜʨ, 10 ʮʝʥʪʨʦʚ, 

24 ʣʘʙʦʨʘʪʦʨʠʠ, 4 ʦʪʜʝʣʘ, 3 ʤʫʟʝʷ. ʆʥ ʠʤʝʝʪ 

ʢʦʣʦʩʩʘʣʴʥʫʶ ʥʘʫʯʥʫʶ ʙʘʟʫ. ɿʜʝʩʴ ʨʘʙʦʪʘʶʪ 28  

ʘʢʘʜʝʤʠʢʦʚ ʠ ʯʣʝʥʦʚ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ, 81ʜʦʢʪʦʨ ʠ 204 

ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ. ɺ ʀʥʩʪʠʪʫʪʝ ʧʨʦʚʦʜʷʪʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʠʟʫʯʝʥʠʶ ʠ ʦʩʚʦʝʥʠʶ ʥʝʜʨ ɿʝʤʣʠ, ʘ 

ʪʘʢʞʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ, ʦʪʨʘʩʣʝʚʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ɺ ʠʥʩʪʠʪʫʪʝ ʪʨʘʜʠʮʠʦʥʥʦ ʰʠʨʦʢʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʩ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʫʢʦʡ, ʷʚʣʷʶʱʘʷʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʥʘʧʨʘʚʣʝʥʥʘʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʥʩʪʠʪʫʪ ʫʩʧʝʰʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʩʠʩʪʝʤʫ 

ʧʦʜʛʦʪʦʚʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜʛʦʪʦʚʢʫ ʙʘʢʘʣʘʚʨʦʚ (ʚʦʩʝʤʴ ʥʘʧʨʘʚʣʝʥʠʡ), ʤʘʛʠʩʪʨʦʚ (21 ʧʨʦʛʨʘʤʤʘ) ʠ 

ʜʠʧʣʦʤʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ (15 ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʥʘ ʦʯʥʦʡ ʬʦʨʤʝ ʦʙʫʯʝʥʠʷ ʠ 9 ï ʥʘ ʟʘʦʯʥʦʡ); ʛʦʪʦʚʠʪ 

ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ ʧʦ 25 ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʠ ʜʦʢʪʦʨʦʚ ʥʘʫʢ ʧʦ ʚʦʩʴʤʠ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. ʈʘʙʦʪʘʶʪ ʧʷʪʴ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʉʦʚʝʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʢ ʟʘʱʠʪʝ ʢʘʥʜʠʜʘʪʩʢʠʝ ʠ ʜʦʢʪʦʨʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦ 14 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. ɺ ʀʥʩʪʠʪʫʪʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚʝʜʸʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʤʘʛʠʩʪʨʦʚ ʧʦ ʜʚʫʤ ʧʨʦʛʨʘʤʤʘʤ ʫʨʦʚʥʷ 

Double Degree: 

 Å çɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘè (Hariot-Watt 

University, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ); 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʌʦʪʦ 3. ɿʘʱʠʪʘ ʤʘʛʠʩʪʝʨʩʢʠʭ 

ʜʠʩʩʝʨʪʘʮʠʡ ʚ ʟʘʣʝ 3D ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ 

ʠʥʥʦʚʘʮʠʦʥʥʦ-ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʮʝʥʪʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʜʝʣʘ ʀʇʈ 

ʊʇʋ - ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ ʩ Herriot-Watt 

ʫʥʠʚʝʨʩʠʪʝʪʦʤ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 

 Å çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè 

(Paris-Sud 11 University, ʌʨʘʥʮʠʷ). ʅʘʢʘʥʫʥʝ ʧʨʦʰʣʘ ʧʝʨʚʘʷ ʟʘʱʠʪʘ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ. ʅʘ ʙʫʜʫʱʠʡ ʛʦʜ 

ʥʘʤʝʨʝʥʳ ʟʘʱʠʪʠʪʴʩʷ ʝʱʝ ʜʝʩʷʪʴ ʤʘʛʠʩʪʨʘʥʪʦʚ, ʩʨʝʜʠ ʥʠʭ ʠ ʩʪʫʜʝʥʪʳ ʊʇʋ, ʠ ʬʨʘʥʮʫʟʩʢʠʝ ʩʪʫʜʝʥʪʳ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʇʘʨʠʞ-11. ɺ ʠʥʩʪʠʪʫʪʝ ʩʦʟʜʘʥʳ ʧʝʨʝʜʦʚʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʫʥʠʢʘʣʴʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ʜʣʷ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʧʦ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ 

ʧʨʦʙʣʝʤʘʤ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʕʪʦ ʎʝʥʪʨ 

ʫʨʘʥʦʚʦʡ ʛʝʦʣʦʛʠʠ, ʎʝʥʪʨ ʦʧʝʨʝʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ, 

ʎʝʥʪʨ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʜʝʣʘ, ʅʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʮʝʥʪʨ 

ʢʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ çʂʦʩʤʦʛʝʦʣʦʛʠʷè ʠ 

ʜʨʫʛʠʝ. 

ɺʳʙʠʨʘʷ ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʰʠ 

ʩʪʫʜʝʥʪʳ ʟʥʘʶʪ, ʯʪʦ ʪʝʤ ʩʘʤʳʤ ʦʥʠ ʛʘʨʘʥʪʠʨʫʶʪ ʩʝʙʝ 

ʫʩʧʝʰʥʦʝ ʙʫʜʫʱʝʝ. ʇʝʨʩʧʝʢʪʠʚʳ ʧʝʨʝʜ ʥʠʤʠ ʦʪʢʨʳʚʘʶʪʩʷ 

ʦʛʨʦʤʥʳʝ, ʥʫʞʥʦ ʪʦʣʴʢʦ ʩʪʘʨʘʪʝʣʴʥʦ ʫʯʠʪʴʩʷ. ʏʪʦ ʠ ʛʦʚʦʨʠʪʴ, 

ʩʚʳʰʝ 90 ʧʨʦʮʝʥʪʦʚ ʚʳʧʫʩʢʥʠʢʦʚ ʀʥʩʪʠʪʫʪʘ 

ʪʨʫʜʦʫʩʪʨʘʠʚʘʶʪʩʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ. ʀ ʩʧʨʦʩ ʥʘ ʵʪʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʣʦʞʝʥʠʝ. ɺ 

ʩʨʝʜʥʝʤ ʥʘ ʢʘʞʜʦʛʦ ʚʳʧʫʩʢʥʠʢʘ ʧʨʠʭʦʜʠʪʩʷ ʧʦ  3-4 ʟʘʷʚʢʠ ʦʪ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ ʯʠʩʣʦ ʟʘʷʚʦʢ 

ʜʦʩʪʠʛʘʝʪ 15!  

ʀʥʩʪʠʪʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ʉʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ 

ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʠʛʣʘʰʘʶʪʩʷ ʠʥʦʩʪʨʘʥʥʳʝ 

ʩʧʝʮʠʘʣʠʩʪʳ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʦʪʢʨʳʚʘʶʪʩʷ ʥʦʚʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʣʘʙʦʨʘʪʦʨʠʠ.  ʉʨʝʜʠ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ ʊʇʋ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʦʩʦʙʝʥʥʦ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ 

ʟʘʚʝʨʰʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʦʛʦ 20-ʛʦ ʢʦʨʧʫʩʘ, ʚ ʢʦʪʦʨʦʤ  ʩʝʛʦʜʥʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʢʘʬʝʜʨ 

ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺʩʝʛʦ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʀʥʩʪʠʪʫʪʘ ʩʝʛʦʜʥʷ ʥʘʭʦʜʷʪʩʷ 4 ʫʯʝʙʥʳʭ ʢʦʨʧʫʩʘ. 

ʉʫʱʝʩʪʚʝʥʥʦ ʦʙʥʦʚʠʣʘʩʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ, 

ʧʨʠʦʙʨʝʪʝʥʦ ʤʥʦʞʝʩʪʚʦ ʥʦʚʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠ ʫʥʠʢʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʩʥʘʯʘʣʘ ʧʦ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʘ ʟʘʪʝʤ 

ʙʣʘʛʦʜʘʨʷ ʧʨʠʩʚʦʝʥʠʶ ʊʇʋ ʩʪʘʪʫʩʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ  

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʦʩʥʘʱʝʥʠʠ ʀʥʩʪʠʪʫʪʘ 

ʩʳʛʨʘʣʘ ʠ ʧʦʜʜʝʨʞʢʘ ʪʘʢʠʭ ʢʦʤʧʘʥʠʡ ʢʘʢ ʆɸʆ çɻʘʟʧʨʦʤè, 

ʆɸʆ çʊʦʤʩʢʥʝʬʪʴè ɺʅʂ, çʀʤʧʝʨʠʘʣ ʕʥʝʨʜʞʠè, 

çʐʣʶʤʙʝʨʞʝè, ʆɸʆ çʎʝʥʪʨʩʠʙʥʝʬʪʝʧʨʦʚʦʜè ʠ ʜʨʫʛʠʭ. 

ɺʦʦʙʱʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩ ʚʝʜʫʱʠʤʠ ʨʦʩʩʠʡʩʢʠʤʠ ʠ 

ʟʘʨʫʙʝʞʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ  ʚ ʦʙʣʘʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʚ  

ʀʥʩʪʠʪʫʪʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʦʩʥʘʱʝʥʠʝ ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʡ ʠ 

ʣʘʙʦʨʘʪʦʨʠʡ, ʛʨʘʥʪʳ ʩʪʫʜʝʥʪʘʤ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ, 

ʩʪʠʧʝʥʜʠʠ ʩʪʫʜʝʥʪʘʤ, ʧʨʘʢʪʠʢʠ ʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ. ʀ ʵʪʦ 

ʝʩʪʝʩʪʚʝʥʥʦ. ɺʝʜʴ ʤʳ ʥʝ ʤʦʞʝʤ ʙʳʪʴ ʚ ʦʪʨʳʚʝ ʦʪ ʪʦʡ 

ʦʪʨʘʩʣʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʛʦʪʦʚʠʤ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʅʘʰʘ ʟʘʜʘʯʘ ʥʝ 

ʧʨʦʩʪʦ ʦʙʫʯʠʪʴ ʩʪʫʜʝʥʪʘ, ʘ ʧʦʜʛʦʪʦʚʠʪʴ ʚʳʩʦʢʦʢʣʘʩʩʥʦʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʝʥ ʚ ʦʪʨʘʩʣʷʭ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʚ ʥʘʫʢʝ. 

ʀʥʩʪʠʪʫʪ ʛʦʨʜʠʪʩʷ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʝʤʴʶ ʩʪʫʜʝʥʪʘʤʠ - ʃʘʫʨʝʘʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ 

ʥʘʫʢ ʟʘ ʩʚʦʠ ʥʘʫʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ; ʝʞʝʛʦʜʥʳʤʠ ʧʦʙʝʜʘʤʠ ʚ ʢʦʥʢʫʨʩʘʭ çʃʫʯʰʠʡ ʚʳʧʫʩʢʥʠʢ ʈʦʩʩʠʠè ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʣʘʫʨʝʘʪʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʢʫʨʩʦʚ çɿʦʣʦʪʦʡ ʨʝʟʝʨʚ 

ʥʝʬʪʝʛʘʟʘè ʠ ʜʨ. ʉʝʛʦʜʥʷ ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʧʝʨʝʛʦʚʦʨʳ ʩ ʚʝʜʫʱʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʧʦ 

ʚʳʨʘʙʦʪʢʝ ʢʦʤʧʝʪʝʥʮʠʡ ʙʫʜʫʱʠʭ ʚʳʧʫʩʢʥʠʢʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʝʱʝ ʙʦʣʴʰʝ ʧʨʠʙʣʠʟʠʪʴ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ 

ʥʘʰʠʭ ʩʪʫʜʝʥʪʦʚ ʢ ʟʘʧʨʦʩʘʤ ʠʭ ʙʫʜʫʱʠʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʄʳ ʧʨʝʢʨʘʩʥʦ ʧʦʥʠʤʘʝʤ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʩʪʘʚʘʪʴʩʷ ʚ ʣʠʜʝʨʘʭ, ʨʘʥʦ ʧʦʯʠʚʘʪʴ ʥʘ ʣʘʚʨʘʭ. ʂʘʢ ʪʦʣʴʢʦ ʤʳ 

ʦʩʪʘʥʦʚʠʤʩʷ, ʩʜʝʣʘʝʤ ʧʘʫʟʫ, ʤʳ ʥʝʠʟʤʝʥʥʦ ʦʪʩʪʘʥʝʤ. ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʣʞʥʦ 

ʥʝʧʨʝʤʝʥʥʦ ʙʳʪʴ ʛʠʙʢʠʤ ʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʤʝʥʷʶʱʠʝʩʷ ʟʘʧʨʦʩʳ ʨʳʥʢʘ, ʨʘʙʦʪʘʪʴ ʚ ʩʚʷʟʢʝ ʩ ʚʝʜʫʱʠʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʠ ʜʨʫʛʠʤʠ ʦʪʨʘʩʣʷʤʠ ʧʦ ʦʩʚʦʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʀʤʝʥʥʦ ʚ ʵʪʦʤ 

ʢʣʶʯʝ ʚ ʀʥʩʪʠʪʫʪʝ ʨʝʘʣʠʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʧʨʦʝʢʪʦʚ. ʇʝʨʚʳʡ - ʨʘʟʚʠʪʠʝ ʎʝʥʪʨʘ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʜʝʣʘ. ɽʛʦ ʮʝʣʴ - ʨʘʟʨʘʙʦʪʢʘ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʠʩʢʦʚ, ʙʫʨʝʥʠʷ ʠ  ʜʦʙʳʯʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʙʘʟʝ ʨʘʟʨʘʙʦʪʦʢ ʊʇʋ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ; ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʣʠʪʳ ʜʣʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʠ ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʉʝʛʦʜʥʷ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʩʜʝʣʘʥʦ ʫʞʝ ʥʝʤʘʣʦ. ʉʦʟʜʘʥʳ: ʣʘʙʦʨʘʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʌʦʪʦ 4. ʇʨʦʬʝʩʩʦʨ ʉ.ʅ. ʍʘʨʣʘʤʦʚ ʯʠʪʘʝʪ 

ʣʝʢʮʠʶ ʩʪʫʜʝʥʪʘʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

çʅʝʬʪʝʛʘʟʦʚʘʷ ʛʠʜʨʦʜʠʥʘʤʠʢʘ ʠ 

ʪʝʧʣʦʦʙʤʝʥè ʀʇʈ ʊʇʋ 
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ʇʣʝʥʘʨʥʳʝ  ʜʦʢʣʘʜʳ 

ʌʦʪʦ 6. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʜʫʪ ʩʪʫʜʝʥʪʳ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʤ-ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ çʋʨʘʥʦʚʘʷ ʛʝʦʣʦʛʠʷè 

ʀʇʈ ʊʇʋ ʥʘ ʩʢʘʥʠʨʫʶʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ 

ʤʠʢʨʦʩʢʦʧʝ HitachiS-3400N ʩ ʧʨʠʩʪʘʚʢʦʡ ʜʣʷ 

ʤʠʢʨʦʘʥʘʣʠʟʘ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʳ ʧʝʨʚʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ, ʣʘʙʦʨʘʪʦʨʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ; ʣʘʙʦʨʘʪʦʨʠʷ ʪʘʤʧʦʥʘʞʥʳʭ ʠ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ. 

ʉʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ çʊʝʭʥʦʣʦʛʠʠ 

ʜʦʙʳʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚè ʚ ʨʘʤʢʘʭ ʇʀʈ ʆɸʆ çʅʂ çʈʦʩʥʝʬʪʴè ʠ ʆɸʆ çɻʘʟʧʨʦʤè. 

ɽʱʝ ʦʜʠʥ ʢʣʶʯʝʚʦʡ ʜʣʷ ʀʥʩʪʠʪʫʪʘ ʧʨʦʝʢʪ - ʩʦʟʜʘʥʠʝ ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʎʝʥʪʨʘ çʍʀʄʊɽʂè 

ʊʇʋ-ʉʀɹʋʈ. ʎʝʣʴ ʧʨʦʝʢʪʘ ʚ ʩʦʟʜʘʥʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʮʝʣʝʚʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʭʠʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ  - ɿɸʆ çʉʀɹʋʈ ʍʦʣʜʠʥʛè. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʚ ʀʇʈ ʩʦʚʤʝʩʪʥʦ ʩ ʆʆʆ çʅʀʆʉʊè ʩʦʟʜʘʥʘ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʭ ʧʦʣʠʤʝʨʦʚ, 

ʢʦʪʦʨʫʶ ʚʦʟʛʣʘʚʠʣ ʚʝʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʠʟ ɹʝʣʴʛʠʠ ɼʠʨʢ 

ɺʝʨʚʘʢʝ. ɹʣʘʛʦʜʘʨʷ ʩʦʟʜʘʥʠʶ ʮʝʥʪʨʘ çʍʀʄʊɽʂè ʊʇʋ-

ʉʀɹʋʈ ʚ ʀʥʩʪʠʪʫʪʝ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ ʥʝʧʨʝʨʳʚʥʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ 

ʢʘʜʨʘʤʠ R&D ʮʝʥʪʨʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ɿɸʆ 

çʉʀɹʋʈ ʍʦʣʜʠʥʛè ʠ ʜʨʫʛʠʭ ʢʦʤʧʘʥʠʡ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ 

ʦʪʨʘʩʣʠ; ʙʫʜʫʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ  ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʦʣʠʤʝʨʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ. 

ʊʨʝʪʠʡ ʢʣʶʯʝʚʦʡ ʧʨʦʝʢʪ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ï ʩʦʟʜʘʥʠʝ 

ʎʝʥʪʨʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʝʛʦʜʥʷ ʵʪʦʪ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʀʥʩʪʠʪʫʪ 

ʨʝʘʣʠʟʫʝʪ ʩʦʚʤʝʩʪʥʦ ʩ ʢʨʫʧʥʝʡʰʝʡ ʨʦʩʩʠʡʩʢʦʡ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʝʡ ɿɸʆ çʈ-ʌʘʨʤè, ʧʦʣʫʯʠʣ 

ʦʜʦʙʨʝʥʠʝ ʥʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠ ʟʘʨʫʯʠʣʩʷ ʧʦʜʜʝʨʞʢʦʡ 

ʧʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɺʣʘʜʠʤʠʨʘ ʇʫʪʠʥʘ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

ʠʤʝʥʥʦ ʥʘ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʬʝʜʝʨʘʣʴʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʧʣʦʱʘʜʢʘ. ʎʝʣʴ ʵʪʦʛʦ 

ʘʤʙʠʮʠʦʟʥʦʛʦ ʧʨʦʝʢʪʘ - ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ; ʩʦʟʜʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ.  

ɺʦ ʚʩʝ ʚʨʝʤʝʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʀʥʩʪʠʪʫʪʘ 

ʝʛʦ ʨʘʙʦʪʘ ʙʳʣʘ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ  ʞʠʟʥʴʶ ʠ 

ʟʘʧʨʦʩʘʤʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ.  ʉʝʛʦʜʥʷ, ʙʣʘʛʦʜʘʨʷ 

ʚʳʙʨʘʥʥʳʤ  ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʥ 

ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʠʥʪʝʨʝʩʘʤ ʦʙʣʘʩʪʠ ʚ ʩʬʝʨʝ 

ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʪʘʢ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʦʛʘʪʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤ ʩʳʨʴʝʤ. 

ʂʦʥʝʯʥʦ, ʚʩʝʩʪʦʨʦʥʥʝʝ ʨʘʟʚʠʪʠʝ ʀʥʩʪʠʪʫʪʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʙʳʣʦ ʙʳ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʧʦʜʜʝʨʞʢʠ ʨʫʢʦʚʦʜʩʪʚʘ ʦʙʣʘʩʪʠ. ʀʟ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʦʙʳʪʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʚ ʞʠʟʥʠ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʘʤʝʪʥʳʭ ʷʚʣʷʝʪʩʷ 

ʦʪʢʨʳʪʠʝ çɸʣʣʝʠ ʛʝʦʣʦʛʦʚè, ʧʝʨʚʦʡ ʚ ʉʠʙʠʨʠ. 

ʈʝʘʣʠʟʦʚʘʪʴ ʵʪʦʪ ʧʨʦʝʢʪ ʫʜʘʣʦʩʴ ʣʠʰʴ ʧʨʠ ʫʯʘʩʪʠʠ 

ʦʙʣʘʩʪʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʠ ʪʦʤʩʢʠʭ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡ.  ʎʝʨʝʤʦʥʠʷ ʦʪʢʨʳʪʠʷ ʧʝʨʚʦʡ 

ʦʯʝʨʝʜʠ ʩʦʩʪʦʷʣʘʩʴ ʚ ʥʦʷʙʨʝ 2008 ʛʦʜʘ ʚʦʟʣʝ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʛʦʨʥʦʛʦ ʢʦʨʧʫʩʘ ʊʇʋ. ʇʘʤʷʪʥʘʷ 

ɸʣʣʝʷ ʥʝʩʣʫʯʘʡʥʦ ʨʘʩʧʦʣʦʞʠʣʘʩʴ ʚ ʵʪʦʤ ʤʝʩʪʝ. 

ʀʤʝʥʥʦ ʠʟ ʵʪʠʭ ʩʪʝʥ ʠ ʚʳʰʣʠ ʧʝʨʚʳʝ ʛʦʨʥʳʝ 

ʠʥʞʝʥʝʨʳ, ʚʳʜʘʶʱʠʝʩʷ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʠ ʠ 

ʦʩʥʦʚʘʪʝʣʠ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʂʦʤʧʦʟʠʮʠʷ ɸʣʣʝʠ ʠʟ ʤʝʤʦʨʠʘʣʴʥʳʭ ʜʦʩʦʢ, ʧʘʤʷʪʥʠʢʦʚ ʠ ʙʶʩʪʦʚ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʩʣʘʚʥʦʡ ʠʩʪʦʨʠʠ ʉʠʙʠʨʩʢʦʡ 

ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳ, ʝʝ ʦʩʥʦʚʘʪʝʣʷʭ, ʝʝ ʫʯʝʥʠʢʘʭ. ɺ ʩʝʥʪʷʙʨʝ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʙʳʣʘ ʦʪʢʨʳʪʘ ʚʪʦʨʘʷ 

ʦʯʝʨʝʜʴ ʵʪʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʵʪʦʤ ʛʦʜʫ ʦʙʨʘʟ çɸʣʣʝʠ ʛʝʦʣʦʛʦʚè ʙʫʜʝʪ ʟʘʚʝʨʰʝʥ, ʥʘ 

ʥʝʡ ʧʦʷʚʠʪʩʷ ʤʝʤʦʨʠʘʣʴʥʳʡ ʢʘʤʝʥʴ ʧʦʩʚʷʱʝʥʥʳʡ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʷʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʪʦ 

ʤʝʩʪʦ ʫʞʝ ʩʪʘʣʦ ʠʟʣʶʙʣʝʥʥʳʤ ʤʝʩʪʦʤ ʚʩʪʨʝʯ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʰʠʭ ʩʪʫʜʝʥʪʦʚ, ʥʦ ʜʣʷ ʚʩʝʭ ʪʦʤʠʯʝʡ. 

ʀʩʧʦʣʴʟʫʷ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʜʠʮʠʠ, ʦʧʳʪ ʠ ʚʳʩʦʯʘʡʰʠʡ ʧʦʪʝʥʮʠʘʣ ʟʘ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʀʥʩʪʠʪʫʪ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʫʩʧʝʰʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʄʳ ʫʚʝʨʝʥʳ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʰʣʦʤ, ʥʦ ʠ ʚ ʙʫʜʫʱʝʤ, ʚ ʠʩʪʦʨʠʠ ʀʥʩʪʠʪʫʪʘ ʙʫʜʝʪ ʚʧʠʩʘʥʦ ʝʱʝ ʥʝʤʘʣʦ 

ʜʦʩʪʦʡʥʳʭ ʩʪʨʘʥʠʮ. 

 

 

ʌʦʪʦ 5. ʇʨʦʬʝʩʩʦʨ ɸ.ɸ. ɹʘʢʠʙʘʝʚ 

ʟʘʥʠʤʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩ 

ʘʩʧʠʨʘʥʪʘʤʠ ʚ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʮʝʥʪʨʝ çɹʠʦʪʝʭʥʦʣʦʛʠʷè ʀʇʈ ʊʇʋ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

 
ʍɸʃʌʀʅ ʃɽʆʅʊʀʁ ʃɽʆʅʊʔɽɺʀʏ ï ʋʏɽʅʓʁ ʀ ʇɽɼɸɻʆɻ, ɿɸʉʃʋɾɽʅʅʓʁ 

ɼɽʗʊɽʃʔ ʅɸʋʂʀ ʀ ʊɽʍʅʀʂʀ 
 

(ʂ 110 ʃɽʊʀʖ ʉʆ ɼʅʗ ʈʆɾɼɽʅʀʗ ʇʈʆʌɽʉʉʆʈɸ ʃ.ʃ. ʍɸʃʌʀʅɸ) 
ʕ.ɼ. ʈ̫ ʙʯʠʢʦʚʘ, ʀ.ɺ. ʈr ʯʢʦʚʘ, ʜʦʮʝʥʪʳ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ʃʝʦʥʪʠʡ ʃʝʦʥʪʴʝʚʠʯ ʍʘʣʬʠʥ ʨʦʜʠʣʩʷ 18 ʜʝʢʘʙʨʷ 1902 ʛ. ʚ ʩ. 

ʇʫʰʪʫʣʠʤ ɽʣʴʮʦʚʩʢʦʡ ʚʦʣʦʩʪʠ ɹʠʡʩʢʦʛʦ ʫʝʟʜʘ ʊʦʤʩʢʦʡ ʛʫʙʝʨʥʠʠ 

(ʥʳʥʝ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ) ʚ ʩʝʤʴʝ ʩʝʣʴʩʢʦʛʦ ʪʦʨʛʦʚʮʘ. ɺ 1908-1914 ʛʛ. 

ʫʯʠʣʩʷ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ, ʘ ʚ 1914-1921 ʛʛ. ï ʚ ʛʠʤʥʘʟʠʠ. ʇʦʣʫʯʠʚ 

ʩʨʝʜʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʨʘʙʦʪʘʣ ʚ 1921-1923 ʛʛ. ʚ ʦʪʜʝʣʝ ʥʘʨʦʜʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʙʠʙʣʠʦʪʝʢʘʨʝʤ, ʠʥʩʪʨʫʢʪʦʨʦʤ ʧʦʣʠʪʠʯʝʩʢʦʛʦ 

ʧʨʦʩʚʝʱʝʥʠʷ, ʫʯʠʪʝʣʝʤ.  

ʉ ʘʚʛʫʩʪʘ 1923 ʛ. ʧʦ ʘʚʛʫʩʪ 1963 ʛ. ʞʠʟʥʴ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʃ.ʃ. 

ʍʘʣʬʠʥʘ ʩʚʷʟʘʥʘ ʩ ʊʦʤʩʢʠʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ. ɺ 1923-

1929 ʛʛ. ʦʥ ʫʯʠʣʩʷ ʚ ʉʠʙʠʨʩʢʦʤ ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ (ʥʳʥʝ 

ʊʇʋ), ʥʘ ʛʦʨʥʦʤ ʬʘʢʫʣʴʪʝʪʝ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʦʪʦʨʦʛʦ, ʧʦʣʫʯʠʣ 

ʢʚʘʣʠʬʠʢʘʮʠʶ ʛʦʨʥʦʛʦ ʠʥʞʝʥʝʨʘ-ʛʝʦʣʦʛʘ. ɺ 1929 ʛ. ʃʝʦʥʪʠʡ 

ʃʝʦʥʪʴʝʚʠʯ ʙʳʣ ʦʩʪʘʚʣʝʥ ʚ ʵʪʦʤ ʞʝ ʠʥʩʪʠʪʫʪʝ  ʚ ʢʘʯʝʩʪʚʝ ʘʩʩʠʩʪʝʥʪʘ, 

ʘ ʩ 1934 ʛ. ʦʥ ʨʘʙʦʪʘʣ ʜʦʮʝʥʪʦʤ ʢʘʬʝʜʨʳ ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʠ 

ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ. ɺ 1937 ʛ. ʃ.ʃ. ʍʘʣʬʠʥ ʟʘʱʠʪʠʣ ʢʘʥʜʠʜʘʪʩʢʫʶ 

ʜʠʩʩʝʨʪʘʮʠʶ ʧʦ ʚʝʨʭʥʝʤʫ ʜʝʚʦʥʫ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʳ 

ʠ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʳ ʂʫʟʙʘʩʩʘ. ɽʤʫ ʙʳʣʘ ʧʨʠʩʚʦʝʥʘ ʫʯʝʥʘʷ ʩʪʝʧʝʥʴ 

ʢʘʥʜʠʜʘʪʘ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. 

ɺ 1942 ʛ. ʃ.ʃ. ʍʘʣʬʠʥ ʟʘʢʦʥʯʠʣ ʙʦʣʴʰʫʶ ʪʨʝʭʪʦʤʥʫʶ 

ʤʦʥʦʛʨʘʬʠʶ ʧʦ ʙʨʘʭʠʦʧʦʜʘʤ ʜʝʚʦʥʘ ɸʣʪʘʷ ʠ ʟʘʱʠʪʠʣ ʝʝ ʢʘʢ 

ʜʦʢʪʦʨʩʢʫʶ ʜʠʩʩʝʨʪʘʮʠʶ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʚ ʫʯʝʥʦʤ 

ʟʚʘʥʠʠ ʧʨʦʬʝʩʩʦʨʘ ʧʦ ʢʘʬʝʜʨʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ 

ʧʘʣʝʦʥʪʦʣʦʛʠʠ.  

ʉ 1942 ʧʦ 1944 ʛʛ. ʦʥ ʩʪʘʣ ʜʝʢʘʥʦʤ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʇʀ. ɺ 1947-1952 ʛʛ. ʃʝʦʥʪʠʡ 

ʃʝʦʥʪʴʝʚʠʯ ʟʘʚʝʜʦʚʘʣ ʢʘʬʝʜʨʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʢʘʫʩʪʦʙʠʦʣʠʪʦʚ. ʂʦʛʜʘ ʚ 1952 ʛ. ʢʘʬʝʜʨʘ 

ʢʘʫʩʪʦʙʠʦʣʠʪʦʚ ʦʪʜʝʣʷʝʪʩʷ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ, ʪʦ ʃ.ʃ. ʍʘʣʬʠʥ ʜʦ 1963 ʛ. ʚʦʟʛʣʘʚʣʷʝʪ ʢʘʬʝʜʨʫ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʛʝʦʣʦʛʠʠ. 

ɿʘ ʛʦʜʳ ʨʘʙʦʪʳ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʃ.ʃ. ʍʘʣʬʠʥʘ ʠ ʧʨʠ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʥʘ ʢʘʬʝʜʨʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ: ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʠ; 

ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʢʝʤʙʨʠʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ; ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʜʝʚʦʥʘ ʂʫʟʙʘʩʩʘ ʠ 

ɸʣʪʘʷ; ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʫʛʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʂʫʟʙʘʩʩʘ; ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʠ ʩʪʨʘʪʠʛʨʘʬʠʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʤʝʟʦʟʦʷ ʉʠʙʠʨʠ.  

ʂ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʨʘʙʦʪ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʨʠʚʣʝʢʘʣʩʷ ʚʝʩʴ ʢʦʣʣʝʢʪʠʚ ʢʘʬʝʜʨʳ ʠ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ ʠʟ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ.  

ʃ.ʃ. ʍʘʣʬʠʥʳʤ ʠ ʝʛʦ ʢʦʣʣʝʢʪʠʚʦʤ ʦʧʠʩʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʦʣʣʝʢʮʠʠ ʠʩʢʦʧʘʝʤʳʭ ʦʨʛʘʥʠʟʤʦʚ 

ʉʠʙʠʨʠ. ʆʧʠʩʘʥʳ ʜʝʩʷʪʢʠ ʥʦʚʳʭ ʨʦʜʦʚ ʠ ʩʦʪʥʠ ʥʦʚʳʭ ʚʠʜʦʚ ʬʘʫʥʳ ʠ ʬʣʦʨʳ ʥʝ ʠʟʚʝʩʪʥʳʭ ʨʘʥʝʝ ʥʘʫʢʝ. ʃ.ʃ. 

ʍʘʣʬʠʥ ʦʩʫʱʝʩʪʚʣʷʣ ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʨʝʜʘʢʮʠʶ ʪʘʢʠʭ ʩʙʦʨʥʠʢʦʚ ʠ ʩʚʦʜʦʢ: 

- çɺʦʧʨʦʩʳ ʛʝʦʣʦʛʠʠ ʂʫʟʙʘʩʩʘè, ʊ. I (1956), ʊ. II (1959);  

- çɸʪʣʘʩ ʨʫʢʦʚʦʜʷʱʠʭ ʬʦʨʤ ʠʩʢʦʧʘʝʤʦʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠè ʊ. I ʠ ʊ. II (1956). ʕʪʦʪ 

çɸʪʣʘʩéè ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ, ʥʦ ʠ ʟʘ ʛʨʘʥʠʮʝʡ. ʕʪʦ ʧʝʨʚʘʷ 

ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʚʦʜʢʘ, ʛʜʝ ʦʧʠʩʳʚʘʝʪʩʷ 35 ʨʦʜʦʚ ʠ 2708 ʚʠʜʦʚ, ʠʟ ʥʠʭ 33 ʨʦʜʘ ʠ 1777 ʚʠʜʦʚ ï ʥʦʚʳʝ;  

- çɹʠʦʩʪʨʘʪʠʛʨʘʬʠʷ ʧʘʣʝʦʟʦʷ ʉʘʷʥʦ-ɸʣʪʘʡʩʢʦʡ ʦʙʣʘʩʪʠè. ɽʝ ʦʙʲʝʤ ʩʚʳʰʝ 175 ʧ. ʣ. ɺʩʝ ʪʨʠ ʪʦʤʘ ʠʟʜʘʥʳ 

ʚ 1960-1961 ʛʛ. ɺ ʨʘʙʦʪʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 77 ʘʚʪʦʨʦʚ. 

ʃ.ʃ. ʍʘʣʬʠʥ ʙʳʣ ʘʚʪʦʨʦʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʘʪʝʡ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ: çʉʠʙʠʨʩʢʠʡ 

ʜʝʚʦʥ ʠ ʛʨʫʧʧʘ Spirifer cheehiel Kon.è, çʉʨʝʜʥʝʜʝʚʦʥʩʢʠʝ ʙʨʘʭʠʦʧʦʜʳ ʩ ʃʝʙʝʜʷʥʩʢʦʛʦ, ɸʥʞʝʨʦ-ʉʫʜʞʝʥʩʢʦʛʦ 

ʨʘʡʦʥʘè, çʄʘʪʝʨʠʘʣʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʘʫʥʳ ʧʝʣʝʮʠʧʦʜ ʢʦʣʴʯʫʛʠʥʩʢʦʡ ʩʚʠʪʳ ʂʫʟʥʝʮʢʦʛʦ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ 

ʙʘʩʩʝʡʥʘè, çʅʠʞʥʝʜʝʚʦʥʩʢʠʝ Spiriferidae ʩʝʚʝʨʥʦʛʦ ɸʣʪʘʷè, çʌʘʫʥʘ ʠ ʩʪʨʘʪʠʛʨʘʬʠʷ ʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ɻʦʨʥʦʛʦ ɸʣʪʘʷè, çʇʣʘʩʪʠʥʯʘʪʦʞʘʙʝʨʥʳʝ ʤʦʣʣʶʩʢʠ ɹʦʡʜʘʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʂʫʟʙʘʩʩ), çɿʘʤʝʪʢʠ ʦ ʬʘʫʥʝ 

ʢʨʘʩʥʦʷʨʩʢʠʭ ʧʝʩʯʘʥʠʢʦʚ ʂʫʟʥʝʮʢʦʛʦ ʙʘʩʩʝʡʥʘè, çʆʙ ʦʧʦʨʥʳʭ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʠ ʛʨʘʥʠʮʘʭ ʥʘ 

ʧʨʠʤʝʨʝ ʩʪʨʘʪʠʛʨʘʬʠʠ ʂʫʟʥʝʮʢʦʛʦ ʙʘʩʩʝʡʥʘè, çʂ ʜʠʩʢʫʩʩʠʠ ʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʫʛʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʂʫʟʥʝʮʢʦʛʦ 

ʙʘʩʩʝʡʥʘè, çCirravus novojilovi sp.n.è, çʆ ʧʝʣʝʮʠʧʦʜʘʭ ʩʦʣʦʚʴʠʭʠʥʩʢʦʛʦ ʠʟʚʝʩʪʥʷʢʘ ɻʦʨʥʦʛʦ ɸʣʪʘʷè. 

ɺ 1956 ʛ. ʥʘ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʩʦʚʝʱʘʥʠʠ ʚ ʛ. ʃʝʥʠʥʛʨʘʜʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ 

ʩʭʝʤʘ ʫʛʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʂʫʟʙʘʩʩʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʃ.ʃ. ʍʘʣʬʠʥʘ, ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʚ 

ʢʘʯʝʩʪʚʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ. 
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ʃ.ʃ. ʍʘʣʬʠʥ ʙʳʣ ʯʣʝʥʦʤ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ CCCʈ ʠ ʚʭʦʜʠʣ ʚ ʩʦʩʪʘʚ 

ʙʶʨʦ ɼʝʚʦʥʩʢʦʡ ʢʦʤʠʩʩʠʠ ʵʪʦʛʦ ʢʦʤʠʪʝʪʘ. ʆʥ ʣʠʯʥʦ ʠ ʝʛʦ ʫʯʝʥʠʢʠ ʜʘʚʘʣʠ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʧʠʩʘʣʠ ʨʝʮʝʥʟʠʠ ʠ 

ʟʘʢʣʶʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʫʯʨʝʞʜʝʥʠʷʤ. ʆʥ ʦʨʛʘʥʠʟʦʚʳʚʘʣ ʝʞʝʛʦʜʥʳʝ ʥʘʫʯʥʳʝ 

ʩʦʚʝʱʘʥʠʷ ʠ ʢʦʥʬʝʨʝʥʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʩʦʶʟʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʛʜʝ ʚʳʩʪʫʧʘʣ ʩ ʜʦʢʣʘʜʘʤʠ ʩʘʤ ʠ ʝʛʦ ʫʯʝʥʠʢʠ 

(ɸ.ɻ. ʉʠʚʦʚ, ʀ.ɺ. ʃʝʙʝʜʝʚ, ʈ.ʅ. ɹʝʥʝʜʠʢʪʦʚʘ, ʉ.ɻ. ɻʦʨʝʣʦʚʘ, ʉ.ɸ. ɹʝʪʝʭʪʠʥʘ, ɸ.ʇ. ʑʝʛʣʦʚ, ʈ.ʄ. ɻʨʠʮʠʘʥʦʚʘ, 

ɸ.ɸ. ʂʫʨʙʘʪʦʚʘ, ʄ.ɼ. ʇʘʨʬʝʥʦʚʘ, ʅ.ʀ. ʂʫʣʠʢʦʚ ʠ ʜʨ.). 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʙʦʣʴʰʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʦʨʛʘʥʠʟʘʪʦʨʩʢʦʡ ʨʘʙʦʪʦʡ ʃ.ʃ. ʍʘʣʬʠʥ ʘʢʪʠʚʥʦ 

ʚʝʣ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʫʶ ʨʘʙʦʪʫ. ʅʘ ʢʘʬʝʜʨʝ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʯʝʪʢʦ ʠ ʧʦ-ʜʝʣʦʚʦʤʫ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʟʘʤʝʪʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪʦʚ.  

ʇʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʦʩʚʘʠʚʘʣʠʩʴ ʠ ʯʠʪʘʣʠʩʴ ʥʦʚʳʝ ʢʫʨʩʳ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʦʨʛʘʥʠʟʦʚʳʚʘʣʠʩʴ 

ʥʦʚʳʝ ʪʝʤʳ ʠ ʢʫʨʩʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ, ʩʦʟʜʘʚʘʣʠʩʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ.  

ʃ.ʃ. ʍʘʣʬʠʥ ʥʠʢʦʛʜʘ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʣʩʷ ʥʘ ʜʦʩʪʠʛʥʫʪʦʤ, ʝʛʦ ʜʫʰʘ ʠ ʫʤ ʧʦʩʪʦʷʥʥʦ ʙʳʣʠ ʟʘʥʷʪʳ ʥʦʚʳʤʠ 

ʠʜʝʷʤʠ. ʆʥ ʦʙʣʘʜʘʣ ʥʝʦʙʳʢʥʦʚʝʥʥʳʤ ʯʫʪʴʝʤ ʠ ʥʝʟʘʫʨʷʜʥʳʤʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ. ʋ ʃʝʦʥʪʠʷ 

ʃʝʦʥʪʴʝʚʠʯʘ ʚʩʝʛʜʘ ʙʳʣʦ ʤʥʦʛʦ ʘʩʧʠʨʘʥʪʦʚ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʱʠʪʠʣʠ ʢʘʥʜʠʜʘʪʩʢʠʝ ʠ ʜʦʢʪʦʨʩʢʠʝ 

ʜʠʩʩʝʨʪʘʮʠʠ. ʆʥ ʦʯʝʥʴ ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʣʩʷ ʚ ʣʶʜʷʭ ʠ ʚʩʝʛʜʘ ʫʤʝʣʦ ʥʘʭʦʜʠʣ ʫʜʘʯʥʫʶ ʪʝʤʘʪʠʢʫ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 

ʩʚʦʠʭ ʧʦʜʦʧʝʯʥʳʭ. ʆʥ ʦʧʝʢʘʣ ʢʘʞʜʦʛʦ, ʧʨʠ ʫʜʘʯʘʭ ʚ ʤʝʨʫ ʭʚʘʣʠʣ ʠ ʧʦʟʜʨʘʚʣʷʣ ʩ ʤʘʣʝʡʰʠʤ ʫʩʧʝʭʦʤ, ʘ ʧʨʠ 

ʥʝʫʜʘʯʝ ï ʙʝʟ ʥʦʪʘʮʠʡ ʧʦʜʜʝʨʞʠʚʘʣ ʠ ʚʜʦʭʥʦʚʣʷʣ. ʃ.ʃ. ʍʘʣʬʠʥ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʥʘ ʣʝʢʮʠʷʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʟʘʥʷʪʠʷʭ ʩʚʦʠʭ ʧʦʜʦʧʝʯʥʳʭ, ʧʦʩʣʝ ʯʝʛʦ ʪʱʘʪʝʣʴʥʦ ʨʘʟʙʠʨʘʣ ʧʨʦʚʝʜʝʥʥʦʝ ʟʘʥʷʪʠʝ. ɼʦʙʨʦʞʝʣʘʪʝʣʴʥʦ, ʩʧʦʢʦʡʥʦ 

ʦʪʤʝʯʘʣ ʦʰʠʙʢʠ.  

ʃ.ʃ. ʍʘʣʬʠʥ ʙʳʣ ʧʨʝʢʨʘʩʥʳʤ ʣʝʢʪʦʨʦʤ. ʅʘ ʣʝʢʮʠʶ ʣʫʯʰʝ ʙʳʣʦ ʧʨʠʭʦʜʠʪʴ ʟʘʨʘʥʝʝ, ʯʪʦʙʳ ʟʘʥʷʪʴ 

ʠʟʣʶʙʣʝʥʥʦʝ ʤʝʩʪʦ, ʪʘʢ ʢʘʢ ʘʫʜʠʪʦʨʠʷ ʦʙʳʯʥʦ ʙʳʣʘ ʟʘʧʦʣʥʝʥʘ ʜʦ ʦʪʢʘʟʘ. ɼʦ ʥʘʯʘʣʘ ʣʝʢʮʠʠ ʧʨʠʭʦʜʠʣ ʣʘʙʦʨʘʥʪ ʠ 

ʧʨʠʥʦʩʠʣ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʪʘʙʣʠʮʳ, ʨʠʩʫʥʢʠ, ʛʦʪʦʚʠʣ ʘʫʜʠʪʦʨʠʠ ʢ ʧʨʠʭʦʜʫ ʣʝʢʪʦʨʘ. ɿʘʪʝʤ ʪʦʯʥʦ ʧʦ ʟʚʦʥʢʫ, 

ʚʩʝʛʜʘ ʚʦʚʨʝʤʷ, ʚʭʦʜʠʣ ʧʨʦʬʝʩʩʦʨ ʍʘʣʬʠʥ. ɺʳʩʦʢʠʡ ʩʪʨʦʡʥʳʡ, ʧʨʷʤʦʡ, ʘʢʢʫʨʘʪʥʦ ʦʜʝʪʳʡ ʚ ʩʪʨʦʛʠʡ ʢʦʩʪʶʤ ï 

ʠʩʪʠʥʥʳʡ ʠʥʪʝʣʣʠʛʝʥʪ, ʩʣʫʞʠʪʝʣʴ ʥʘʫʢʠ. ɺʳʢʣʘʜʳʚʘʣ ʥʘ ʢʘʬʝʜʨʫ ʢʦʥʩʧʝʢʪ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʠʤ ʥʝ ʧʦʣʴʟʦʚʘʣʩʷ. 

ʇʨʦʜʫʤʘʥʥʦʩʪʴ, ʤʝʪʦʜʠʯʥʦʩʪʴ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ, ʧʦʜʪʚʝʨʞʜʘʚʰʠʝ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʝʜʤʝʪʘ, 

ʯʝʪʢʠʝ ʨʠʩʫʥʢʠ ʩ ʧʦʜʧʠʩʷʤʠ ï ʚʦʪ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʪʦʨʦʥ ʣʝʢʮʠʡ ʃ.ʃ. ʍʘʣʬʠʥʘ. 

ʉʪʫʜʝʥʪʳ ʩʣʫʰʘʣʠ ʝʛʦ ʣʝʢʮʠʠ ʩ ʦʛʨʦʤʥʳʤ ʚʥʠʤʘʥʠʝʤ, ʚʝʣʠ ʢʦʥʩʧʝʢʪʳ ʠ ʟʘʧʦʤʥʠʣʠ ʝʛʦ ʣʝʢʮʠʠ ʥʘʜʦʣʛʦ. 

ʃʝʦʥʪʠʡ ʃʝʦʥʪʴʝʚʠʯ ʯʘʩʪʦ ʧʦʚʪʦʨʷʣ ʥʘ ʣʝʢʮʠʷʭ: çɽʩʣʠ ʚʳ ʤʥʝ ʥʝ ʦʪʚʝʪʠʪʝ ʥʘ ʵʢʟʘʤʝʥʝ ʭʦʪʴ ʦʜʥʫ ʨʫʢʦʚʦʜʷʱʫʶ 

ʬʦʨʤʫ, ʩʯʠʪʘʡʪʝ, ʯʪʦ ʵʪʦ ʚʘʰ ʧʦʩʣʝʜʥʠʡ ʜʝʥʴ ʚ ʠʥʩʪʠʪʫʪʝè. 

ʃ.ʃ. ʍʘʣʬʠʥ ʙʳʣ ʧʨʝʢʨʘʩʥʳʤ ʩʝʤʴʷʥʠʥʦʤ, ʥʝʞʥʦ ʣʶʙʠʣ ʞʝʥʫ, ʜʝʪʝʡ ʠ ʩʚʦʶ ʩʝʩʪʨʫ ʄʘʨʠʶ ʃʝʦʥʪʴʝʚʥʫ 

ʍʘʣʬʠʥʫ, ʧʠʩʘʪʝʣʴʥʠʮʫ. 

ʉ ʘʚʛʫʩʪʘ 1963 ʛ. ʧʦ 1977 ʛ. ʃ.ʃ. ʍʘʣʬʠʥ ʨʘʙʦʪʘʣ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʚ ʉʠʙʠʨʩʢʦʤ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʜʦʣʞʥʦʩʪʠ ʩʪʘʨʰʝʛʦ ʥʘʫʯʥʦʛʦ 

ʩʦʪʨʫʜʥʠʢʘ, ʟʘʚʝʜʫʶʱʝʛʦ ʩʝʢʪʦʨʦʤ ʧʘʣʝʦʥʪʦʣʦʛʠʠ. 

ɿʘ ʤʥʦʛʦʣʝʪʥʶʶ ʠ ʧʣʦʜʦʪʚʦʨʥʫʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʃ.ʃ. ʍʘʣʬʠʥ 

ʙʳʣ ʥʘʛʨʘʞʜʝʥ ʜʚʫʤʷ ʦʨʜʝʥʘʤʠ ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ, ʦʨʜʝʥʦʤ çɿʥʘʢ ʇʦʯʝʪʘè, ʤʝʜʘʣʴʶ çɿʘ ʜʦʙʣʝʩʪʥʳʡ 

ʪʨʫʜ ʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝè, ʝʤʫ ʙʳʣʦ ʧʨʠʩʚʦʝʥʦ ʚ 1959 ʛ. ʧʦʯʝʪʥʦʝ ʟʚʘʥʠʝ ɿʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʈʉʌʉʈ. ɺ 1-ʦʤ ʢʦʨʧʫʩʝ ʊʇʋ, ʚ ʧʘʤʷʪʴ ʦ ʃ.ʃ. ʍʘʣʬʠʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʤʦʨʠʘʣʴʥʘʷ ʜʦʩʢʘ. 

 

               
 

ʈʠʩ. 1 ʊʨʫʜʳ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ,  

ʚʳʧʫʱʝʥʥʳʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʃ.ʃ. ʍʘʣʬʠʥʘ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

 
ʈʠʩ. 2 ʉʦʩʪʘʚ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʚ 1957 ʛ. 

ʇʝʨʚʳʡ ʨʷʜ: ʆ.ɸ. ɹʝʪʝʭʪʠʥʘ, ʃ.ʃ. ʍʘʣʬʠʥ, ɸ.ɻ. ʉʠʚʦʚ, ʈ.ʅ. ɹʝʥʝʜʠʢʪʦʚʘ. ɺʪʦʨʦʡ ʨʷʜ: ʖ.ɺ. 

ʉʪʝʧʘʥʦʚ, ɸ.ɸ. ʂʫʨʙʘʪʦʚʘ, ʄ.ɼ. ʇʘʨʬʝʥʦʚʘ, ɻ.ʄ. ɸʢʩʝʥʦʚʘ, ɿ.ɻ. ʇʦʣʷʢʦʚʘ, ɸ.ʇ. ʑʝʛʣʦʚ 

 
ʈʠʩ. 3 ʍʘʣʬʠʥ  ʃ.ʃ. (45 ʣʝʪ) ʩ ʜʝʪʴʤʠ, ʀʨʘʠʜʝ - 12 ʣʝʪ, ʉʝʨʝʞʝ ï 13 ʣʝʪ 

 
ʈʠʩ. 4 ʍʘʣʬʠʥ ʃ.ʃ. ʥʘ ʦʪʜʳʭʝ 
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ʇʣʝʥʘʨʥʳʝ  ʜʦʢʣʘʜʳ 

 
ʈʠʩ. 1. ʄʠʭʘʠʣ ɸʥʪʦʥʦʚʠʯ ʋʩʦʚ ï 

ʙʳʚʰʠʡ ʩʪʫʜʝʥʪ ʊʇʋ (ʊʊʀ),  

ʧʨʦʬʝʩʩʦʨ, ʧʝʨʚʳʡ ʘʢʘʜʝʤʠʢ ʚ ʉʠʙʠʨʠ, 

ʦʩʥʦʚʘʪʝʣʴ ʉʠʙʛʝʦʣʢʦʤʘ, ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʣʫʞʙʳ ʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʉʠʙʠʨʠ 

 
ʈʠʩ. 2. ʇʝʨʚʳʡ ʢʦʨʧʫʩ ʊʇʋ (ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ) ʩ ʧʘʤʷʪʥʠʢʦʤ ʄ.ɸ. ʋʩʦʚʫ 

ʅɸʋʏʅʓʄ ʄʆʃʆɼɽɾʅʓʄ ʂʆʅʌɽʈɽʅʎʀʗʄ ʀ ʉʀʄʇʆɿʀʋʄɸʄ ʀʄ. ɸʂɸɼɽʄʀʂɸ 
ʄ.ɸ. ʋʉʆɺɸ çʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈè ï 40 ʃɽʊ 
ɻ.ʄ. ʀʚʘʥʦʚʘ, ʜʦʮʝʥʪ, ʟʘʤʝʩʪʠʪʝʣʴ ʥʘʯʘʣʴʥʠʢʘ ʅʘʫʯʥʦʛʦ ʦʪʜʝʣʘ ʀʇʈ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ʉʠʩʪʝʤʘ ʚʦʩʧʠʪʘʥʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʚʳʩʦʢʦʢʣʘʩʩʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ ʙʳʣʘ ʟʘʣʦʞʝʥʘ ʝʱʸ 110 ʣʝʪ ʥʘʟʘʜ ʦʩʥʦʚʘʪʝʣʝʤ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ (ʥʳʥʝ ʀʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ) ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï 

ʪʘʣʘʥʪʣʠʚʳʤʠ ʫʯʝʥʳʤʠ, ʧʝʜʘʛʦʛʘʤʠ, ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ï 

ʘʢʘʜʝʤʠʢʘʤʠ ɺ.ɸ. ʆʙʨʫʯʝʚʳʤ ʠ ʄ.ɸ. ʋʩʦʚʳʤ. ʉ ʠʭ ʠʤʝʥʘʤʠ 

ʩʚʷʟʘʥʦ ʩʦʟʜʘʥʠʝ ʉʠʙʠʨʩʢʦʡ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʟʘ ʋʨʘʣʦʤ ʠ 

ʩʪʘʥʦʚʣʝʥʠʝ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʉʠʙʠʨʠ. 

ʕʪʠ ʚʳʜʘʶʱʠʝʩʷ ʫʯʝʥʳʝ-ʧʝʜʘʛʦʛʠ ʟʘʣʦʞʠʣʠ ʧʦʜʛʦʪʦʚʢʫ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ: ʥʘʫʢʘ ï ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ï 

ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʦʩʣʝʜʫʶʱʠʝ ʧʦʢʦʣʝʥʠʷ ʠʭ ʫʯʝʥʠʢʦʚ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ ʙʝʨʝʞʥʦ ʩʦʭʨʘʥʠʣʦ ʠ ʨʘʟʚʠʣʦ ʪʨʘʜʠʮʠʠ ʩʚʦʠʭ 

ʫʯʠʪʝʣʝʡ ʧʣʦʪʴ ʜʦ ʩʝʛʦʜʥʷʰʥʠʭ ʜʥʝʡ XXI  ʚʝʢʘ.  

ɺ ʀʥʩʪʠʪʫʪʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʨʘʥʝʝ ɻʈʌ, ʀɻʅɼ) 

ʫʞʝ ʚ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩʪʘʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʫʯʥʳʝ 

ʩʪʫʜʝʥʯʝʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʦʙʨʝʣʠ ʝʞʝʛʦʜʥʳʡ 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ, ʘ ʟʘʪʝʤ ʠ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʪʫʩ, ʩʳʛʨʘʚʰʠʝ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʚʦʩʧʠʪʘʥʠʠ ʪʚʦʨʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʉ 

ʛʦʜʘʤʠ ʦʥʠ ʧʝʨʝʨʦʩʣʠ ʧʦʤʠʤʦ ʢʦʥʬʝʨʝʥʮʠʡ ʠ çʢʨʫʛʣʳʭ 

ʩʪʦʣʦʚè ʚ ʢʨʫʧʥʳʝ ʥʘʫʯʥʳʝ ʩʠʤʧʦʟʠʫʤʳ ʠ ʌʦʨʫʤʳ, 

ʚʢʣʶʯʘʚʰʠʝ ʚ ʩʝʙʷ ʢʦʥʢʫʨʩʳ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚʳʩʪʘʚʢʠ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʠʟʜʘʥʠʝʤ ʩʙʦʨʥʠʢʦʚ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. 

ʊʘʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʩʠʤʧʦʟʠʫʤʳ ʩʳʛʨʘʣʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʅʀʈʉ, ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʧʨʝʩʪʠʞʘ ʥʘʫʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʨʝʜʠ ʤʦʣʦʜʸʞʠ, ʧʦʜʛʦʪʦʚʢʝ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʚʦʩʧʠʪʘʥʠʠ ʪʚʦʨʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ. ʉʪʫʜʝʥʯʝʩʢʠʝ, ʘ ʟʘʪʝʤ 

ʤʦʣʦʜʝʞʥʳʝ ʩʠʤʧʦʟʠʫʤʳ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ.  

ʄʠʭʘʠʣ ɸʥʪʦʥʦʚʠʯ ʋʩʦʚ ï ʙʳʚʰʠʡ ʩʪʫʜʝʥʪ ʊʇʋ (ʊʊʀ), ʫʯʝʥʠʢ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɸ. ʆʙʨʫʯʝʚʘ. ʕʪʦ ʧʝʨʚʳʡ 

ʘʢʘʜʝʤʠʢ ʚ ʉʠʙʠʨʠ, ʦʩʥʦʚʘʪʝʣʴ ʉʠʙʛʝʦʣʢʦʤʘ, ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 

ʉʠʙʠʨʠ, ʩʳʛʨʘʚʰʠʡ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʉʠʙʠʨʩʢʦʡ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳ ʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ 

ʨʘʟʚʠʪʠʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʉʠʙʠʨʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʊʇʋ (ʊʊʀ).  

ʇʝʨʚʘʷ ʥʘʫʯʥʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠ ʧʨʦʚʝʜʝʥʘ ʚ 1946 ʛ. 
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ʈʠʩ. 3. 1966 ʛ. ʃ.ʇ. ʈʠʭʚʘʥʦʚ ï ʩʪʫʜʝʥʪ II  

ʢʫʨʩʘ ɻʈʌ, ʚʳʩʪʫʧʘʝʪ ʩ ʜʦʢʣʘʜʦʤ ʥʘ 

ʩʪʫʜʝʥʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʥ ï ʜ.ʛ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ʀʇʈ ʊʇʋ, 

ɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʈʌ 

 
ʈʠʩ. 4. 1971 ʛ. ɽ.ɺ. ʏʝʨʥʷʝʚ ï ʩʪʫʜʝʥʪ II  ʢʫʨʩʘ 

ɻʈʌ, ʚʳʩʪʫʧʘʝʪ ʩ ʜʦʢʣʘʜʦʤ ʥʘ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ ïʢ.ʛ.-ʤ.ʥ., 

ʜʠʨʝʢʪʦʨ ʠ ʩʦʟʜʘʪʝʣʴ ɻʝʦʮʝʥʪʨʘ ʊʇʋ 

 
ʈʠʩ. 5. 1974 ʛ. ɸ.ʂ. ʄʘʟʫʨʦʚ, ʩʪʫʜʝʥʪ 5 ʢʫʨʩʘ ɻʈʌ, 

ʛʦʪʦʚʠʪʩʷ ʢ ʚʳʩʪʫʧʣʝʥʠʶ ʥʘ ʥʘʫʯʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ ï ʜ.ʛ.-ʤ.ʥ., 

ʧʨʦʬʝʩʩʦʨ, ʇʦʯʝʪʥʳʡ ʨʘʟʚʝʜʯʠʢ ʥʝʜʨ ʈʌ ʠ ʈ. 

ʂʘʟʘʭʩʪʘʥʘ, ɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʈʌ, 

ʧʨʦʨʝʢʪʦʨ ʊʇʋ 

 

ɺ 1950-70-ʛʛ. ʧʦʯʪʠ ʝʞʝʛʦʜʥʦ ʧʨʦʭʦʜʠʣʠ ʬʘʢʫʣʴʪʝʪʩʢʠʝ ʥʘʫʯʥʳʝ ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʥʬʝʨʝʥʮʠʠ. 

 

 

ʉ 1972 ʧʦ 1974 ʛʛ. ʧʨʦʚʦʜʷʪʩʷ ʝʞʝʛʦʜʥʦ ʥʘʫʯʥʳʝ ʩʪʫʜʝʥʯʝʩʢʠʝ ɺʩʝʩʦʶʟʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʥʬʝʨʝʥʮʠʠ. 
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ʇʣʝʥʘʨʥʳʝ  ʜʦʢʣʘʜʳ 

 
 

ʈʠʩ. 7. ɽ.ɻ. ʗʟʠʢʦʚ ï ʩʪʫʜʝʥʪ, 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʉʦʚʝʪʘ 

ʅʀʈʉ, ʩ 1974 -1977 ʛʛ. ï ʦʨʛʘʥʠʟʘʪʦʨ 

ʚʩʝʩʦʶʟʥʳʭ ʩʪʫʜʝʥʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ï ʜ.ʛ.-ʤ.ʥ, 

ʧʨʦʬʝʩʩʦʨ, ʧʨʦʨʝʢʪʦʨ ʊʇʋ, ʟʘʚ. 

ʢʘʬʝʜʨʦʡ ɻʕɻʍ ʀʇʈ ʊʇʋ 

 

 
ʈʠʩ. 6. 1976 ʛ. ʆʪʢʨʳʪʠʝ ɺʩʝʩʦʶʟʥʦʡ ʥʘʫʯʥʦʡ 

ʩʪʫʜʝʥʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʠʤʝʥʠ ʄ.ɸ. ʋʩʦʚʘ. ɺ 

ʇʨʝʟʠʜʠʫʤʝ: ʧʨʦʬʝʩʩʦʨ ɼ.ʉ. ʄʠʢʦʚ, ʟʘʚ. ʢʘʬʝʜʨʦʡ 

ʛʝʦʬʠʟʠʢʠ; ɺ.ɺ. ʍʠʪʨʦʚ, ʩʪʫʜʝʥʪ V ʢʫʨʩʘ ɻʈʌ, ʣʘʫʨʝʘʪ 

ʤʝʜʘʣʠ ɸʅ ʉʉʉʈ ʟʘ ʅʀʈʉ; ɽ.ɻ. ʗʟʠʢʦʚ, ʧʨʝʜʩʝʜʘʪʝʣʴ 

ʉʪʫʜʝʥʯʝʩʢʦʛʦ ʉʦʚʝʪʘ ʅʀʈʉ ɻʈʌ; ʚʳʩʪʫʧʘʝʪ 

ɻ.ʄ. ʀʚʘʥʦʚʘ, ʜʦʮʝʥʪ, ʟʘʤ. ʜʝʢʘʥʘ ʧʦ ʅʀʈʉ 

 
ʈʠʩ. 8. 1982 ʛ. ɼʝʢʘʥ ɻʈʌ ʊʇʋ ɹ.ʀ.ʉʧʠʨʠʜʦʥʦʚ 

ʦʪʢʨʳʚʘʝʪ ʥʘʫʯʥʫʶ ʩʪʫʜʝʥʯʝʩʢʫʶ 

ʢʦʥʬʝʨʝʥʮʠʶ ʠʤ. ʄ.ɸ. ʋʩʦʚʘ 

 

 
ʈʠʩ. 10. 1979 ʛʦʜ. ʇʨʝʜʩʝʜʘʪʝʣʴ ʉʪʫʜʝʥʯʝʩʢʦʛʦ ʉʦʚʝʪʘ 

ʅʀʈʉ ɽ. ɹʘʫʵʨ ʠ ʯʣʝʥ ʉʪʫʜʝʥʯʝʩʢʦʛʦ ʉʦʚʝʪʘ ʅʀʈʉ 

ɸ. ɸʜʝʢʘʝʚ ʟʘ ʧʦʜʛʦʪʦʚʢʦʡ ʢ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ʇʦʤʦʛʘʝʪ ʠʤ ʟʘʤ. ʜʝʢʘʥʘ ɻʈʌ ʧʦ ʅʀʈʉ 

ʜʦʮʝʥʪ ɻ.ʄ. ʀʚʘʥʦʚʘ 

 

ʉ 1972 ʧʦ 1996 ʛʛ. ʫʞʝ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʣʘʩʴ ɺʩʝʩʦʶʟʥʘʷ ʥʘʫʯʥʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ. ɽʡ 

ʧʨʠʩʚʦʝʥʦ ʠʤʷ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ. 

ʉ 1972 ʧʦ 1992 ʛʛ. ɺʩʝʨʦʩʩʠʡʩʢʫʶ ʩʪʫʜʝʥʯʝʩʢʫʶ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ 

ʄ.ɸ.ʋʩʦʚʘ ʦʨʛʘʥʠʟʦʚʳʚʘʣ ʉʪʫʜʝʥʯʝʩʢʠʡ ʉʦʚʝʪ ʅʀʈʉ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʚʳʧʦʣʥʷʣʠ ʪʦʣʴʢʦ ʦʙʷʟʘʥʥʦʩʪʠ ʥʘʫʯʥʳʭ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ. ʇʣʝʥʘʨʥʳʝ ʠ ʩʝʢʮʠʦʥʥʳʝ ʟʘʩʝʜʘʥʠʷ ʚʝʣʠ ʩʪʫʜʝʥʪʳ. 

ʉʪʫʜʝʥʪ-rʦʨʛʘʥʠʟʘʪʦʨʳ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩʚʷʟʠ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʚʫʟʘʤʠ ʉʉʉʈ. ʈʘʩʧʨʦʩʪʨʘʥʷʣʠ ʩʨʝʜʠ 

ʩʪʫʜʝʥʪʦʚ ɻʈʌ ʊʇʋ (ʊʇʀ), ʊɻʋ, ʊɻɸʉʋ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʨʘʜʠʦ ʚ ʦʙʱʝʞʠʪʠʷʭ, ʚ ʛʘʟʝʪʘʭ, ʜʝʣʘʣʠ 

ʦʙʲʷʚʣʝʥʠʷ. ʆʨʛʘʥʠʟʦʚʳʚʘʣʠ ʚʩʪʨʝʯʠ ʩ ʠʥʦʛʦʨʦʜʥʠʤʠ ʩʪʫʜʝʥʪʘʤʠ, ʵʢʩʢʫʨʩʠʠ ʜʣʷ ʥʠʭ. ʐʝʩʪʚʦʚʘʣʠ ʥʘʜ 

ʧʨʠʝʟʞʠʤʠ ʩʪʫʜʝʥʪʘʤʠ, ʦʨʛʘʥʠʟʦʚʘʣʠ ʢʦʥʮʝʨʪ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʠ. ʆʨʛʘʥʠʟʦʚʳʚʘʣʠ ʥʘʛʨʘʞʜʝʥʠʷ 

ʣʫʯʰʠʭ ʜʦʢʣʘʜʯʠʢʦʚ ʜʠʧʣʦʤʘʤʠ, ʧʦʜʘʨʢʘʤʠ ʠ ʩʫʚʝʥʠʨʘʤʠ. ʉʪʫʜʝʥʪʳ ɻʈʌ ʦʨʛʘʥʠʟʦʚʳʚʘʣʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʢʦʥʬʝʨʝʥʮʠʡ ɺʝʯʝʨʘ ʚʩʪʨʝʯʠ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʜʨʫʛʠʭ ʚʫʟʦʚ ʚ ɼʂ ʊʇʀ.  

ɺ 1992-1996 ʛʛ. ʧʦʩʣʝ ʨʘʟʨʫʰʝʥʠʷ ʉʉʉʈ ʠ ʣʠʢʚʠʜʘʮʠʠ ʚ ɺʋɿʘʭ ʠ ʚ ʩʪʨʘʥʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ 

ʅʀʈʉ ʥʘ ʋʯʝʥʦʤ ʉʦʚʝʪʝ ɻʈʌ ʊʇʋ (ʊʇʀ) ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʦʜʦʣʞʘʪʴ ʧʨʦʚʦʜʠʪʴ ʝʞʝʛʦʜʥʦ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʥʘʫʯʥʳʝ ʩʪʫʜʝʥʯʝʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʠʤ. ʄ. ɸ. ʋʩʦʚʘ. ʅʘ ɻʈʌ ʊʇʋ (ʊʇʀ), ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ 

ʩʣʦʞʥʦʩʪʠ ʚ ʩʪʨʘʥʝ, ʨʘʟʨʳʚʘ ʚ ʧʨʦʚʝʜʝʥʠʠ ʋʩʦʚʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʦ. 
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ʈʠʩ. 11. 1996 ʛʦʜ. ʆʪʢʨʳʚʘʝʪ I ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ ʧʨʦʨʝʢʪʦʨ 

ʊʇʋ ɺ.ʗ. ʋʰʘʢʦʚ; ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʠʤʧʦʟʠʫʤʘ ï 

ʜʝʢʘʥ ɻʈʌ ɹ.ʀ. ʉʧʠʨʠʜʦʥʦʚ 

 

 
ʈʠʩ. 12. 1996 ʛʦʜ ï ʅʘ ʦʪʢʨʳʪʠʠ I  ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʠʤʧʦʟʠʫʤʘ ʠʤ. ʄ.ɸ. ʋʩʦʚʘ, ʢʦʪʦʨʳʡ 

ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʚʳʩʪʘʚʢʦʡ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ 

ʤʦʣʦʜʝʞʠ 

 
ʈʠʩ. 13. 1996 ʛʦʜ. ʋʯʘʩʪʥʠʢʠ I ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʠʤʧʦʟʠʫʤʘ ʠʤ. ʄ.ɸ. ʋʩʦʚʘ ʟʥʘʢʦʤʷʪʩʷ ʩ ʚʳʩʪʘʚʢʦʡ 

ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʩʪʫʜʝʥʪʦʚ 

 

ɺ 1996 ʛ. ʥʘ ʙʘʟʝ ʀʇʈ ʊʇʋ (ɻʈʌ ʊʇʀ) ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʧʝʨʚʳʡ ʚ ʩʪʨʘʥʝ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ 

ʩʠʤʧʦʟʠʫʤ ʠʤ ʄ.ɸ. ʋʩʦʚʘ "ʄʦʣʦʜʝʞʴ ʠ ʧʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ" ʚ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʛʨʝʩʩʘ ʩʪʫʜʝʥʪʦʚ, 

ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ "ʄʦʣʦʜʝʞʴ ʠ ʥʘʫʢʘ ï ʪʨʝʪʴʝ ʪʳʩʷʯʝʣʝʪʠʝ". 

 

9ï12 ʜʝʢʘʙʨʷ 1996 ʛ. ï I ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ "ʇʨʦʙʣʝʤʳ 

ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ" ʙʳʣ ʧʦʩʚʷʱʝʥ 100-ʣʝʪʠʶ ʦʩʥʦʚʘʥʠʷ ʊʇʋ (ʊʇʀ). ɺ ʥʝʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 27 ɺʋɿʦʚ, 

ʥʘʫʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʂʠʪʘʷ ʠ ʉʐɸ. ɹʳʣ ʧʨʦʚʝʜʝʥ 

ʢʨʫʛʣʳʡ ʩʪʦʣ ʧʦ ʪʝʤʝ: çʄʦʣʦʜʝʞʴ. ʅʘʫʢʘ. ʇʨʦʙʣʝʤʳè. 

ʉ 1996 ʛ. ï ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ:  

1. ɽʞʝʛʦʜʥʦ ʠʟʜʘʝʪʩʷ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ. ɸ. ʋʩʦʚʘ çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè.  

2. ʆʨʛʘʥʠʟʘʮʠʶ ʠ ʧʨʦʚʝʜʝʥʠʝ ʩʠʤʧʦʟʠʫʤʦʚ ʚʦʟʛʣʘʚʠʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʦʪʨʫʜʥʠʢʠ ʀʥʩʪʠʪʫʪʘ 

(ʬʘʢʫʣʴʪʝʪʘ) ï ʀʇʈ (ɻʈʌ). 

3. ɺ ʨʘʤʢʘʭ ʩʠʤʧʦʟʠʫʤʘ ʧʨʦʚʦʜʷʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʳʩʪʘʚʢʠ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ.  

4. ɺ ʨʘʤʢʘʭ ʩʠʤʧʦʟʠʫʤʘ ʧʨʦʚʦʜʷʪʩʷ ʢʦʥʢʫʨʩʳ ʥʘ çʃʫʯʰʠʡ ʥʘʫʯʥʳʡ ʜʦʢʣʘʜè. 

5. ʂʘʞʜʳʡ ʩʠʤʧʦʟʠʫʤ ʧʦʩʚʷʱʘʝʪʩʷ ʖʙʠʣʝʡʥʳʤ ʜʘʪʘʤ ʊʇʋ ʠ ʀʇʈ ʠ ʚʳʜʘʶʱʠʤʩʷ ʫʯʝʥʳʤ-

ʚʳʧʫʩʢʥʠʢʘʤ ʀʇʈ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7-10 ʘʧʨʝʣʷ 1997 ʛʦʜʘ ï ʙʳʣ ʧʨʦʚʝʜʝʥ II ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ. ɸ. 

ʋʩʦʚʘ "ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ". ɿʘʩʣʫʰʘʥʦ 302 ʜʦʢʣʘʜʘ 337 ʘʚʪʦʨʦʚ-ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ɺʋɿʦʚ, 

ʥʘʫʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʢʣʶʯʘʷ ʈʦʩʩʠʡʩʢʫʶ ʘʢʘʜʝʤʠʶ ʥʘʫʢ ʠ ʝʝ ʬʠʣʠʘʣʳ ʠʟ 23 ʛʦʨʦʜʦʚ 

ʈʦʩʩʠʠ ʠ ʜʨ. ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʅʦʨʚʝʛʠʠ, ʉʠʨʠʠ, ʂʠʪʘʷ, ʄʘʨʦʢʢʦ. 
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ʇʣʝʥʘʨʥʳʝ  ʜʦʢʣʘʜʳ 

 
ʈʠʩ. 14. 1997 ʛʦʜ. ʅʘʛʨʘʞʜʝʥʠʝ  

ʣʘʫʨʝʘʪʦʚ ʥʘ ʟʘʢʨʳʪʠʠ II  

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʠʤ. 

ʄ.ɸ ʋʩʦʚʘ 

 

 
ʈʠʩ. 15.  1998 ʛʦʜ.  ʄʫʩʘ ʂʭʘʣʘʬ (ʉʠʨʠʷ) ʚʳʩʪʫʧʘʝʪ ʩ 

ʜʦʢʣʘʜʦʤ ʥʘ II  ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʠʤ. 

ʄ.ɸ ʋʩʦʚʘ 

 

 
ʈʠʩ. 16. 1999 ʛʦʜ.  ɺʳʩʪʫʧʘʝʪ ɸ.ɻ. ʃʝʥʝ, ʣʫʯʰʠʡ 

ʩʪʫʜʝʥʪ ʊʇʋ, ʥʘ ʩʝʢʮʠʠ çʅʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʘʷ 

ʪʝʭʥʠʢʘ ʠ ʝʸ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝè. III  ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

 
 

ʈʠʩ. 17. 1999 ʛʦʜ. ɿʘʩʝʜʘʥʠʝ ʩʝʢʮʠʠ 

çɹʫʨʝʥʠʝ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥè 

ʥʘ III  ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʫʯʥʦʤ 

ʩʠʤʧʦʟʠʫʤʝ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

 

 
ʈʠʩ. 18. 1999 ʛʦʜ.  ɺʨʫʯʝʥʠʝ ʥʘʛʨʘʜ ʩʪʫʜʝʥʪʘʤ ʠ ʤʦʣʦʜʳʤ ʫʯʝʥʳʤ ʟʘ ʣʫʯʰʠʝ 

ʜʦʢʣʘʜʳ ʥʘ III  ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʫʯʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʠʤ. ʘʢʘʜʝʤʠʢʘ 

ʄ.ɸ. ʋʩʦʚʘ (1999 ʛʦʜ). ɺʨʫʯʘʝʪ ʥʘʛʨʘʜʫ ʟʘʚ. ʢʘʬʝʜʨʦʡ ɹʅɻʉ ʇ.ʉ. ʏʫʙʠʢ (ʥʳʥʝ 

ʨʝʢʪʦʨ ʊʇʋ) ʘʩʧʠʨʘʥʪʫ ɸ.ʖ. ɼʤʠʪʨʠʝʚʫ (ʥʳʥʝ ʧʨʦʨʝʢʪʦʨʫ-ʜʠʨʝʢʪʦʨʫ 

ʀʇʈ). ɺ ʧʨʝʟʠʜʠʫʤʝ ï ʟʘʤ. ʜʝʢʘʥʘ ʧʦ ʅʀʈʉ ʜʦʮʝʥʪ ɻ.ʄ. ʀʚʘʥʦʚʘ ʠ ʜʝʢʘʥ 

ɻʅʌ ɹ.ʀ.ʉʧʠʨʠʜʦʥʦʚ  

 

 

13ï25 ʘʧʨʝʣʷ 1999 ʧʨʦʚʦʜʠʪʩʷ III ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ɸ. ʄ. ʋʩʦʚʘ 

"ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʣ ʚ ʨʘʤʢʘʭ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʤʦʣʦʜʝʞʠ ʠ ʰʢʦʣʴʥʠʢʦʚ çʐʘʛ ʚ ʙʫʜʫʱʝʝè. ʇʦʩʚʷʱʝʥ ʦʥ ʙʳʣ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʘʢʘʜʝʤʠʢʘ ʂ. ʀ.  

ʉʘʪʧʘʝʚʘ, ʙʳʚʰʝʛʦ ʩʪʫʜʝʥʪʘ, ʚʳʧʫʩʢʥʠʢʘ ɻʈʌ, ʘʢʘʜʝʤʠʢʘ ʠ ʩʦʟʜʘʪʝʣʷ ʂʘʟʘʭʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 1999 ʛʦʜ ï ʧʦ 

ʨʝʰʝʥʠʶ ʖʥʝʩʢʦ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʆʆʅ ʜʘʥʥʳʡ ʛʦʜ ʙʳʣ ʦʙʲʷʚʣʝʥ ʛʦʜʦʤ ʘʢʘʜʝʤʠʢʘ ʂ. ʀ. ʉʘʪʧʘʝʚʘ. ʅʘ 

ʩʠʤʧʦʟʠʫʤʝ ʙʳʣʦ ʟʘʩʣʫʰʘʥʦ 428 ʜʦʢʣʘʜʦʚ ʠʟ 34 ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ.  

ʈʘʙʦʪʘʣʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 9 ʩʝʢʮʠʡ ʠ 5 ʧʦʜʩʝʢʮʠʡ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

      
ʈʠʩ. 19. 2000 ʛʦʜ. ʈʘʙʦʪʘ ʩʝʢʮʠʠ çʇʘʣʝʦʥʪʦʣʦʛʠʷ, ʩʪʨʘʪʠʛʨʘʬʠʷ ʠ ʨʝʛʠʦʥʘʣʴʥʘʷ ʛʝʦʣʦʛʠʷè ʥʘ 

IV ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʫʯʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

     
ʈʠʩ. 20. 2001 ʛʦʜ. ɿʘʢʨʳʪʠʝ V ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʠʤ. ʘʢʘʜʝʤʠʢʘ           

ʄ.ɸ. ʋʩʦʚʘ. ʅʘʛʨʘʞʜʝʥʠʝ ʣʘʫʨʝʘʪʦʚ ʩʠʤʧʦʟʠʫʤʘ. 

 
ʈʠʩ. 21. 2002 ʛʦʜ. ʆʪʢʨʳʚʘʝʪ VI ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ. 

ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ ʜʠʨʝʢʪʦʨ ʀɻʅɼ (ʀʇʈ) ʧʨʦʬʝʩʩʦʨ ʂʨʠʚʦʰʝʝʚ ɺ.ɺ.               

ɺ ʧʨʝʟʠʜʠʫʤʝ: ʧʨʦʨʝʢʪʦʨ ʧʦ ʅʈʠʀ ʧʨʦʬʝʩʩʦʨ ɺ.ɸ. ɺʣʘʩʦʚ ʠ ʟʘʤ. ʜʠʨʝʢʪʦʨʘ 

ʀɻʅɼ ʧʦ ʅʀʈʉʠʄʋ ʜʦʮʝʥʪ ɻ.ʄ. ʀʚʘʥʦʚʘ. 

 

 

3-7 ʘʧʨʝʣʷ 2000 ʛ. ʙʳʣ ʧʨʦʚʝʜʝʥ IV ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ. ɸ. ʋʩʦʚʘ 

"ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʧʦʩʚʷʱʝʥʥʳʡ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʦʪʢʨʳʪʠʷ ʊʇʋ. ɿʘʩʣʫʰʘʥʦ 503 ʜʦʢʣʘʜʘ 

628 ʘʚʪʦʨʦʚ ʠʟ 36 ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ ʠʟ ɻʝʨʤʘʥʠʠ, ʂʠʪʘʷ, ʉʫʜʘʥʘ. 

 

 

 

 

 

 

 

 

 

9 ï 13 ʘʧʨʝʣʷ 2001 ʛʦʜʘ ʧʨʦʚʦʜʠʪʩʷ V ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

"ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʧʦʩʚʷʱʝʥʥʳʡ 100-ʣʝʪʠʶ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʉʠʙʠʨʠ. 

ɿʘʩʣʫʰʘʥ 341 ʜʦʢʣʘʜ 359 ʘʚʪʦʨʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʦ 140 ʩʪʝʥʜʦʚʳʭ ʜʦʢʣʘʜʦʚ. ʅʘ ʩʠʤʧʦʟʠʫʤ ʧʨʠʝʭʘʣʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ 19 ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ ʠʟ ɻʝʨʤʘʥʠʠ, ɸʣʞʠʨʘ ʠ ʂʠʪʘʷ. 

 

 

 

 

 

 

 

 

1ï5 ʘʧʨʝʣʷ 2002 ʛʦʜʘ ʧʨʦʚʦʜʠʪʩʷ VI ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

"ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʧʦʩʚʷʱʝʥʥʳʡ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɿʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ ʃ. ʃ. ʍʘʣʬʠʥʘ ʠ 30-ʣʝʪʠʶ ʧʨʦʚʝʜʝʥʠʷ ʤʦʣʦʜʝʞʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ. 

ɿʘʩʣʫʰʘʥʳ 497 ʜʦʢʣʘʜʦʚ 513 ʘʚʪʦʨʦʚ ʠʟ 17 ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ ʠʟ ɻʝʨʤʘʥʠʠ ʠ ʂʠʪʘʷ. 
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ʇʣʝʥʘʨʥʳʝ  ʜʦʢʣʘʜʳ 

 
ʈʠʩ. 22. 2002 ʛʦʜ. ʋʯʘʩʪʥʠʢʠ VI ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʠʤʧʦʟʠʫʤʘ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ ʟʥʘʢʦʤʷʪʩʷ ʩ 

ʚʳʩʪʘʚʢʦʡ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʤʦʣʦʜʝʞʠ ʀɻʅɼ 

 

 
ʈʠʩ. 23. 2002 ʛʦʜ. ʈʘʙʦʪʘ ʩʝʢʮʠʠ çʉʦʚʨʝʤʝʥʥʘʷ 

ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʘʷ ʪʝʭʥʠʢʘ ʠ ʝʸ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝè ʥʘ VI ʄʝʞʜʫʥʘʨʦʜʥʦʤ 

ʥʘʫʯʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

 
ʈʠʩ. 24. 2004 ʛʦʜ. ʆʪʢʨʳʚʘʝʪ VIII  

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ. 

ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ ʧʨʦʨʝʢʪʦʨ ʊʇʋ (ʥʳʥʝ 

ʨʝʢʪʦʨ ʊʇʋ) ʇ.ʉ. ʏʫʙʠʢ. ɺ ʧʨʝʟʠʜʠʫʤʝ 

ʧʨʦʨʝʢʪʦʨ ʊʇʋ ʧʦ ʅʈʠʀ ɺ.ɸ. ɺʣʘʩʦʚ, ʟʘʤ. 

ʜʠʨʝʢʪʦʨʘ ʀɻʅɼ ʧʦ ʅʀʈʉʠʄʋ ɻ.ʄ. 

ʀʚʘʥʦʚʘ ʠ ʟʘʤ. ʤʵʨʘ ʛ. ʊʦʤʩʢʘ 

ʧʦ ʅʀʈʉʠʄʋ ɻ.ʄ. ʀʚʘʥʦʚʘ 

 
ʈʠʩ. 27. 2004 ʛʦʜ. ɺʳʩʪʫʧʘʶʪ ʩʪʫʜʝʥʪʳ ʥʘ 

ʩʝʢʮʠʠ çʊʝʭʥʦʣʦʛʠʷ ʠ ʪʝʭʥʠʢʘ ʨʘʟʚʝʜʢʠ 

ʄʇʀè ʥʘ VIII  ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʫʯʥʦʤ 

ʩʠʤʧʦʟʠʫʤʝ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

 

 

14 ï 18 ʘʧʨʝʣʷ 2003 ʛʦʜʘ ʧʨʦʚʦʜʠʪʩʷ VII ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ.ʋʩʦʚʘ 

"ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʧʦʩʚʷʱʝʥʥʳʡ 140-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʣʘʫʨʝʘʪʘ ʃʝʥʠʥʩʢʦʡ ʧʨʝʤʠʠ ʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʉʉʉʈ ʘʢʘʜʝʤʠʢʘ ɺ. ɸ. ʆʙʨʫʯʝʚʘ. ɿʘʩʣʫʰʘʥʳ 621 ʜʦʢʣʘʜ 642 ʘʚʪʦʨʦʚ. ʋʯʘʩʪʚʦʚʘʣʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ 48 ɺʋɿʦʚ ʠ ʥʘʫʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʈɸʅ. ʋʯʘʩʪʥʠʢʠ ʧʨʠʙʳʣʠ ʠʟ 23 ʛʦʨʦʜʦʚ 

ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ. 

 

 

 

 

 

 

 

 

 

 

 

 

5 ï 9 ʘʧʨʝʣʷ 2004 ʛʦʜʘ ʩʦʩʪʦʷʣʩʷ VIII ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

"ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʧʦʩʚʷʱʝʥʥʳʡ 400-ʣʝʪʠʶ ʛ. ʊʦʤʩʢʘ. ɺ ʨʘʙʦʪʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 590 

ʘʚʪʦʨʦʚ ʠ 571 ʜʦʢʣʘʜ ʠʟ 49 ɺʋɿʦʚ ʠ ʅʀʀ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ ʠʟ ɺʴʝʪʥʘʤʘ, ʂʠʧʨʘ ʠ ʉʐɸ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 24. 2003 ʛʦʜ. ɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ ʈʌ, ʧʨʦʬʝʩʩʦʨ ʉ.ʉ. ʉʫʣʘʢʰʠʥ ʙʝʩʝʜʫʝʪ ʩʦ 

ʩʪʫʜʝʥʪʘʤʠ ʉʘʥʢʪ-ʇʝʪʝʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʛʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘ VII  ʄʝʞʜʫʥʘʨʦʜʥʦʤ 

ʥʘʫʯʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

 
ʈʠʩ. 25. 2003 ʛʦʜ. ʈʘʙʦʪʘ 

VII  ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ 

ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

          
ʈʠʩ. 30. 2006 ʛʦʜ.  X ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ. 

ʘʢʘʜʝʤʠʢʘ  ʄ.ɸ. ʋʩʦʚʘ ʦʪʢʨʳʚʘʝʪ ʜʠʨʝʢʪʦʨ ʀɻʅɼ, 

ʧʨʦʬʝʩʩʦʨ ɸ.ʂ. ʄʘʟʫʨʦʚ 

 
ʈʠʩ. 31. 2006 ʛʦʜ. ʋʯʘʩʪʥʠʢʠ X 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʠʤ. ʘʢʘʜʝʤʠʢʘ 

ʄ.ɸ. ʋʩʦʚʘ ʟʥʘʢʦʤʷʪʩʷ ʩ ʚʳʩʪʘʚʢʦʡ ʥʘʫʯʥʳʭ 

ʜʦʩʪʠʞʝʥʠʡ ʩʪʫʜʝʥʪʦʚ ʀɻʅɼ 

 

 
ʈʠʩ. 28. 2005 ʛʦʜ. ʅʘʛʨʘʞʜʝʥʠʝ ʃʘʫʨʝʘʪʦʚ VIII  

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʠʤ. 

ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

 

 

 
ʈʠʩ. 29. 2005 ʛʦʜ.  ʈʘʙʦʪʘ ʩʝʢʮʠʠ 

çɻʝʦʵʢʦʣʦʛʠʷè ʥʘ IX ʄʝʞʜʫʥʘʨʦʜʥʦʤ 

ʩʠʤʧʦʟʠʫʤ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

 

11 ï 15 ʘʧʨʝʣʷ 2005 ʛʦʜʘ ʧʨʦʭʦʜʠʪ IX ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

"ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʧʦʩʚʷʱʝʥʥʳʡ 60-ʣʝʪʠʶ ʧʦʙʝʜʳ ʉʦʚʝʪʩʢʦʛʦ ʥʘʨʦʜʘ ʥʘʜ ʬʘʰʠʟʤʦʤ ʚ 

ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ 1941-1945 ʛʛ. ɿʘʩʣʫʰʘʥʳ 586 ʜʦʢʣʘʜ 598 ʘʚʪʦʨʦʚ. ʇʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 48 ɺʋɿʦʚ ʠ 

ʅʀʀ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠʟ ɺʴʝʪʥʘʤʘ ʠ ʂʠʧʨʘ. 

 

 

 

 

 

 

 

 

 

3 ï 8 ʘʧʨʝʣʷ 2006 ʛʦʜʘ ʩʦʩʪʦʷʣʩʷ X ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

"ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʧʦʩʚʷʱʝʥʥʳʡ 100-ʣʝʪʠʶ ʧʝʨʚʦʛʦ ʚʳʧʫʩʢʘ ʩʠʙʠʨʩʢʠʭ ʠʥʞʝʥʝʨʦʚ ʠ 100-

ʣʝʪʠʶ ʦʩʥʦʚʘʥʠʷ ʊʇʋ. ɿʘʩʣʫʰʘʥʳ 590 ʜʦʢʣʘʜ 510 ʘʚʪʦʨʦʚ ʠʟ 44 ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ ʠʟ 

ɺʴʝʪʥʘʤʘ ʠ ʉʐɸ. 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 33. 2006 ʛʦʜ.  ʈʘʙʦʪʘ ʩʝʢʮʠʠ çɻʝʦʣʦʛʠʷ ʠ 

ʥʝʬʪʝʛʘʟʦʚʦʝ ʜʝʣʦè ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʥʘ X 

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. 

ʋʩʦʚʘ 

 
ʈʠʩ. 32.  2006 ʛʦʜ. ɿʘʢʨʳʪʠʝ X ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʠʤʧʦʟʠʫʤʘ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 
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ʇʣʝʥʘʨʥʳʝ  ʜʦʢʣʘʜʳ 

 
ʈʠʩ. 34. 2007 ʛʦʜ.  ʅʘ ʟʘʢʨʳʪʠʠ XI 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʠʤ. ʘʢʘʜʝʤʠʢʘ 

ʄ.ɸ. ʋʩʦʚʘ 

 
ʈʠʩ. 35. 2007 ʛʦʜ.  ʃʘʫʨʝʘʪʳ XI ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ  

ʩʠʤʧʦʟʠʫʤʘ  ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ ʩʝʢʮʠʠ 

çɻʠʜʨʦʛʝʦʣʦʛʠʷ ʠ ʠʥʞʝʥʝʨʥʘʷ ʛʝʦʣʦʛʠʷè 

 

 
ʈʠʩ. 36. 2008 ʛʦʜ. ʈʝʢʪʦʨ ʊʇʋ ʧʨʦʬʝʩʩʦʨ 

ʖ.ʉ. ʇʦʭʦʣʢʦʚ ʦʪʢʨʳʚʘʝʪ XII  ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

 
ʈʠʩ. 37. 2008 ʛʦʜ. ʋʯʘʩʪʥʠʢʠ XII  

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʠʤ. ʘʢʘʜʝʤʠʢʘ 

ʄ.ɸ. ʋʩʦʚʘ ʟʥʘʢʦʤʷʪʩʷ ʩ ʚʳʩʪʘʚʢʦʡ ʥʘʫʯʥʳʭ 

ʜʦʩʪʠʞʝʥʠʡ ʩʪʫʜʝʥʪʦʚ ʀɻʅɼ (2008 ʛʦʜ) 

 

 
ʈʠʩ. 38. 2008 ʛʦʜ. ɺʳʩʪʫʧʣʝʥʠʝ ʩ ʜʦʢʣʘʜʦʤ ʥʘ 

ʩʝʢʮʠʠ çɻʝʦʣʦʛʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘè ʥʘ XII  

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʫʯʥʦʤ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ 

ʄ.ɸ. ʋʩʦʚʘ 

9 ï 14 ʘʧʨʝʣʷ 2007 ʙʳʣ ʧʨʦʚʝʜʝʥ XI ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ.ʋʩʦʚʘ 

"ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʧʦʩʚʷʱʝʥʥʳʡ 80-ʣʝʪʠʶ ʘʢʘʜʝʤʠʢʘ, ʇʨʝʟʠʜʝʥʪʘ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʦʨʥʦʛʦ 

ʢʦʥʛʨʝʩʩʘ, ʣʘʫʨʝʘʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʉʉʉʈ ʄ. ʀ. ʑʘʜʦʚʘ. ɿʘʩʣʫʰʘʥʳ 698 ʜʦʢʣʘʜʦʚ 730 ʘʚʪʦʨʦʚ ʠʟ 38 

ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, 45 ɺʋɿʦʚ ʠ ʅʀʀ, ʘ ʪʘʢʞʝ ʠʟ ɺʴʝʪʥʘʤʘ, ʉʐɸ, ɻʝʨʤʘʥʠʠ. 

14 ï 17 ʘʧʨʝʣʷ 2008 ʛʦʜʘ ʩʦʩʪʦʷʣʩʷ XII ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

"ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʧʦʩʚʷʱʝʥʥʳʡ 90-ʣʝʪʠʶ ʩʦʟʜʘʥʠʠ ʉʠʙʛʝʦʣʢʦʤʘ ʈʦʩʩʠʠ ʠ 100-ʣʝʪʠʶ 

ʧʝʨʚʦʛʦ ʚʳʧʫʩʢʘ ʛʦʨʥʳʭ ʠʥʞʝʥʝʨʦʚ ʚ ʉʠʙʠʨʠ. ɿʘʩʣʫʰʘʥʳ 700 ʜʦʢʣʘʜ 745 ʘʚʪʦʨʦʚ. ʋʯʘʩʪʚʦʚʘʣʠ 47 ɺʋɿʦʚ ʠ ʅʀʀ 

ʠʟ 42 ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ ʠʟ ɺʝʥʛʨʠʠ, ʏʝʭʠʠ, ɺʴʝʪʥʘʤʘ, ɻʝʨʤʘʥʠʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 39. 2008 ʛʦʜ.  ɿʘʢʨʳʪʠʝ XII  

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʠʤ 

ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

 
ʈʠʩ. 40.  2009 ʛʦʜ. ʈʝʢʪʦʨ ʊʇʋ ʧʨʦʬʝʩʩʦʨ ʇ.ʉ. ʏʫʙʠʢ 

ʦʪʢʨʳʚʘʝʪ XIII  ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ 

ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

 
ʈʠʩ. 41.  2009 ʛʦʜ. ʈʘʙʦʪʘ ʩʝʢʮʠʠ ç ɻʦʨʥʦʝ ʜʝʣʦè 

ʥʘ XII  ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʫʯʥʦʤ ʩʠʤʧʦʟʠʫʤʝ 

ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

 
ʈʠʩ. 42. 2010 ʛʦʜ. ʆʪʢʨʳʪʠʝ XIV ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʥʘʫʯʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

 
ʈʠʩ. 43.  2010 ʛʦʜ. ʉʪʫʜʝʥʪʳ ʥʘ ʚʳʩʪʘʚʢʝ 

ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʤʦʣʦʜʸʞʠ ʀʇʈ.   

XIV ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ 

ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

 
ʈʠʩ. 44.  2010 ʛʦʜ.  ʃʘʫʨʝʘʪʳ ʩʝʢʮʠʠ çɻʝʦʵʢʦʣʦʛʠʷè ʧʦʩʣʝ ʥʘʛʨʘʞʜʝʥʠʷ ʥʘ 

XIV ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʫʯʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

6 ï 11 ʘʧʨʝʣʷ 2009 ʛʦʜʘ ʧʨʦʰʝʣ VIII ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

"ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʧʦʩʚʷʱʝʥʥʳʡ 110-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʧʨʦʬʝʩʩʦʨʘ, ʣʘʫʨʝʘʪʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʉʉʉʈ  ʂ.ɺ. ʈʘʜʫʛʠʥʘ. ɿʘʩʣʫʰʘʥʳ 698 ʜʦʢʣʘʜ 758 ʘʚʪʦʨʦʚ. ʋʯʘʩʪʚʦʚʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

46 ɺʋɿʦʚ ʠ ʅʀʀ, ʘ ʪʘʢʞʝ ʈɸʅ ʠʟ 35 ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ ʠʟ ɺʝʥʛʨʠʠ, ʏʝʭʠʠ, ɺʴʝʪʥʘʤʘ, 

ɻʝʨʤʘʥʠʠ, ʉʐɸ, ʌʨʘʥʮʠʠ. 

 

5 ï 9 ʘʧʨʝʣʷ 2010 ʛʦʜʘ ʙʳʣ ʧʨʦʚʝʜʝʥ XIV ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. 

ʋʩʦʚʘ "ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʧʦʩʚʷʱʝʥʥʳʡ 65-ʣʝʪʠʶ ʇʦʙʝʜʳ ʉʦʚʝʪʩʢʦʛʦ ʥʘʨʦʜʘ ʥʘʜ 

ʬʘʰʠʩʪʩʢʦʡ ɻʝʨʤʘʥʠʝʡ ʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ɺʦʡʥʝ 1941-1945 ʛʛ. ɿʘʩʣʫʰʘʥʳ 886 ʜʦʢʣʘʜ 983 ʘʚʪʦʨʦʚ. 

ʋʯʘʩʪʚʦʚʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 50 ɺʋɿʦʚ ʠ ʅʀʀ, ʘ ʪʘʢʞʝ ʈɸʅ ʠ ʝʝ ʬʠʣʠʘʣʦʚ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ï 

ɺʴʝʪʥʘʤʘ, ʏʝʭʠʠ, ɺʝʥʛʨʠʠ, ɻʝʨʤʘʥʠʠ, ʉʐɸ, ʌʨʘʥʮʠʠ. 
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ʇʣʝʥʘʨʥʳʝ  ʜʦʢʣʘʜʳ 

 
ʈʠʩ. 45.  2011 ʛʦʜ. XV ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ 

ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ ʦʪʢʨʳʚʘʝʪ ʧʨʦʨʝʢʪʦʨ- 

ʜʠʨʝʢʪʦʨ ʀʇʈ ɸ.ʂ. ʄʘʟʫʨʦʚ 

 
ʈʠʩ. 46. 2011 ʛʦʜ. ʉʪʫʜʝʥʪʳ ʠʟ ʀʥʜʠʠ ʂʘʤʘʣ ɻʘʥʜʨʘ ʠ 

ɺʠʜʞʠʡ ʂʫʤʘʨ ʥʘ XV ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʫʯʥʦʤ 

ʩʠʤʧʦʟʠʫʤʝ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

 
ʈʠʩ. 47. 2011 ʛʦʜ. ʉʪʫʜʝʥʪʢʘ ɿʘʡʮʝʚʘ ɼ.ʂ. ï ʃʘʫʨʝʘʪ 

XV ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ                

ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ ʥʘ ʩʝʢʮʠʠ çʕʢʦʥʦʤʠʢʘ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. ɻʦʨʥʦʝ 

ʧʨʘʚʦè, ʃʫʯʰʘʷ ʩʪʫʜʝʥʪʢʘ ʊʇʋ ʠ ʃʫʯʰʠʡ 

ʚʳʧʫʩʢʥʠʢ ʈʦʩʩʠʠ ʧʦ ʩʚʦʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

4 ï 8 ʘʧʨʝʣʷ 2011 ʛʦʜʘ ʧʨʦʰʝʣ XV ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ 

"ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʧʦʩʚʷʱʝʥʥʳʡ 110-ʣʝʪʠʶ ʩʦ ʜʥʷ ʦʩʥʦʚʘʥʠʷ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʉʠʙʠʨʠ. ɿʘʩʣʫʰʘʥʳ 978 ʜʦʢʣʘʜ 970 ʘʚʪʦʨʦʚ ʠʟ 48 ɺʋɿʦʚ ʠ ʅʀʀ ʠʟ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʘ 

ʪʘʢʞʝ ʀʥʜʠʠ, ɻʝʨʤʘʥʠʠ, ɺʝʥʛʨʠʠ, ʏʝʭʠʠ, ɺʴʝʪʥʘʤʘ, ʉʐɸ, ʂʠʪʘʷ, ʌʨʘʥʮʠʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2ï7 ʘʧʨʝʣʷ 2012 ʛʦʜʘ ʩʦʩʪʦʷʣʩʷ ʶʙʠʣʝʡʥʳʡ XV ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ ʘʢʘʜʝʤʠʢʘ 

ʄ.ɸ. ʋʩʦʚʘ "ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ", ʧʦʩʚʷʱʝʥʥʳʡ 110-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʧʨʦʬʝʩʩʦʨʘ, 

ɿʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʈʦʩʩʠʠ ʃ.ʃ. ʍʘʣʬʠʥʘ ʠ 40-ʣʝʪʠʶ ʥʘʫʯʥʳʭ ʤʦʣʦʜʝʞʥʳʭ ʩʠʤʧʦʟʠʫʤʦʚ 

ʘʢʘʜʝʤʠʢʘ ʠʤ. ʄ.ɸ. ʋʩʦʚʘ çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè. ɿʘʷʚʣʝʥʦ 989 ʜʦʢʣʘʜʦʚ 1020 ʘʚʪʦʨʦʚ ʠʟ 52 

ɺʋɿʦʚ ʠ ʅʀʀ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʈɸʅ ʠʟ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ ʠʟ ɸʥʛʣʠʠ, ʀʥʜʠʠ, ɻʝʨʤʘʥʠʠ, 

ɺʝʥʛʨʠʠ, ʏʝʭʠʠ, ʉʐɸ, ʌʨʘʥʮʠʠ. ʈʘʙʦʪʘʣʘ 21 ʩʝʢʮʠʷ ʠ ʢʨʫʛʣʳʡ ʩʪʦʣ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 48. 2011 ʛʦʜ. ʇʨʘʟʜʥʠʯʥʳʡ ʢʦʥʮʝʨʪ ʥʘ ʟʘʢʨʳʪʠʠ 

XV  ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ ʠʤ. ʘʢʘʜʝʤʠʢʘ 

ʄ.ɸ. ʋʩʦʚʘ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

 
ʈʠʩ. 51.  2012 ʛʦʜ.  ʃʘʫʨʝʘʪʳ ʩʝʢʮʠʠ çʄʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʄʝʪʦʜʠʢʘ ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ ʄʇʀè. XVI ʄʝʞʜʫʥʘʨʦʜʥʳʡ  ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ 

ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ (2012ʛ.) 

 
ʈʠʩ. 49. 2012 ʛʦʜ.  ʅʘʛʨʘʞʜʝʥʠʝ ʣʘʫʨʝʘʪʦʚ 

XVI ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ  ʥʘʫʯʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ 

ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ (2012 ʛ.) 

 

 
ʈʠʩ. 50. 2012 ʛʦʜ.  ɺʳʩʪʫʧʘʝʪ ʤʘʛʠʩʪʨʘʥʪ ɸ.ʄ. 

ɻʦʨʰʢʦʚ ʥʘ ʩʝʢʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʪʝʭʥʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡè. 

XVI ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ 

ʠʤ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ (2012ʛ.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʝʛʦʜʥʷ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʩʠʤʧʦʟʠʫʤ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʳʡ ʥʘʫʯʥʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʤʦʣʦʜʝʞʥʳʡ 

ʌʦʨʫʤ, ʠʤʝʶʱʠʡ ʥʝʤʘʣʳʡ ʘʚʪʦʨʠʪʝʪ ʚ ʩʪʨʘʥʝ.  

ʋʥʠʢʘʣʴʥʦʩʪʴ ʩʠʤʧʦʟʠʫʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʡ ʚ ʥʘʫʢʘʭ ʦ ɿʝʤʣʝ ʠ, ʚʢʣʶʯʘʷ ʪʘʢʞʝ 

ʚʩʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʥʝʜʨ ɿʝʤʣʠ, ʥʦ ʠ ʠʭ ʦʩʚʦʝʥʠʝʤ. 

ʅʘʫʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 21 ʩʝʢʮʠʡ ʦʭʚʘʪʳʚʘʝʪ ʩʝʛʦʜʥʷ ʚʘʞʥʝʡʰʠʝ ʧʨʦʙʣʝʤʳ ʠ ʥʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ 

ʩʪʨʘʪʠʛʨʘʬʠʠ, ʧʘʣʝʦʥʪʦʣʦʛʠʠ, ʪʝʢʪʦʥʠʢʠ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ, ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ, 

ʤʠʥʝʨʘʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ, ʧʝʪʨʦʛʨʘʬʠʠ, ʣʠʪʦʣʦʛʠʠ, ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʤʝʪʘʣʣʦʛʝʥʠʠ, ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ 

ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ, ʥʝʬʪʷʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʥʘʫʢʘʭ ʦ ɿʝʤʣʝ, 

ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʜʦʙʳʯʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʢʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʭʨʘʥʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ, ʛʦʨʥʦʛʦ ʜʝʣʘ, 

ʛʝʦʵʢʦʣʦʛʠʠ, ʛʠʜʨʦʛʝʦʵʢʦʣʦʛʠʠ, ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʛʦʨʥʦʛʦ ʠ ʧʨʠʨʦʜʦʨʝʩʫʨʩʥʦʛʦ ʧʨʘʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ ʵʢʦʥʦʤʠʢʠ 

ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ. ɺ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʧʣʘʥʠʨʫʝʤ ʚʚʝʩʪʠ ʝʱʸ ʦʜʥʦ 

ʥʘʧʨʘʚʣʝʥʠʝ çʂʦʩʤʦʛʝʦʣʦʛʠʶè. ʂʨʦʤʝ ʪʦʛʦ, ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʩʝʢʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʣʦʚ 

3-D ʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ. 

ʉʠʤʧʦʟʠʫʤ ʧʨʦʭʦʜʠʪ ʧʦ ʚʩʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʠ ʧʨʠʢʣʘʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 

ʅʘ ʢʘʞʜʦʡ ʠʟ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʠʤʧʦʟʠʫʤʘ ʚʳʩʪʫʧʘʶʪ ʚʝʜʫʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʠ ʫʯʝʥʳʝ ʧʦ ʧʨʦʙʣʝʤʥʳʤ 

ʚʦʧʨʦʩʘʤ ʛʝʦʣʦʛʠʠ ʠ ʥʝʜʨ ɿʝʤʣʠ ʚ XXI  ʚʝʢʝ. 

ʋʯʘʩʪʚʫʶʪ ʚ ʩʠʤʧʦʟʠʫʤʝ ʣʫʯʰʠʝ ʩʪʫʜʝʥʪʳ ʠ ʤʦʣʦʜʳʝ ʥʘʫʯʥʳʝ ʢʘʜʨʳ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ɼʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ʅʘ ʩʠʤʧʦʟʠʫʤʝ ʚ ʜʦʢʣʘʜʘʭ ʦʩʚʝʱʘʶʪʩʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʘʚʪʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʡ; ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʜʦʩʪʠʞʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʛʝʦʣʦʛʠʠ, ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ; ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʙʟʦʨʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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ʇʣʝʥʘʨʥʳʝ  ʜʦʢʣʘʜʳ 

ʅʘ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʩʠʤʧʦʟʠʫʤʘʭ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɸ.ʄ. ʋʩʦʚʘ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʤʝʯʘʝʪʩʷ 

ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠʟ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʈɸʅ ʠ ʅɸʅ ʩʪʨʘʥ ʉʅɻ, ʘ ʪʘʢʞʝ ʦʪʨʘʩʣʝʚʳʭ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ. ʅʘʫʯʥʳʡ ʫʨʦʚʝʥʴ ʤʥʦʛʠʭ ʜʦʢʣʘʜʦʚ ʥʘ ʚʩʝʭ ʩʝʢʮʠʷʭ ʩʠʤʧʦʟʠʫʤʦʚ 

ʦʪʤʝʯʘʝʪʩʷ ʢʘʢ ʦʯʝʥʴ ʚʳʩʦʢʠʡ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʪʣʠʯʘʶʪʩʷ ʥʦʚʠʟʥʦʡ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠʜʝʡ. ʈʝʟʫʣʴʪʘʪʳ 

ʣʫʯʰʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʳ, ʦʪʨʘʞʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ, 

ʪʘʢ ʠʤʝʶʪ ʠ ʚʘʞʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʳʭ ʩʪʝʧʝʥʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʷʜʫ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʣʘʜʦʚ ʠʤʝʶʪ 

ʧʘʪʝʥʪʳ ʠ ʣʠʮʝʥʟʠʠ. ɸʚʪʦʨʳ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʣʘʜʝʥʠʝ ʩʘʤʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʠʤʧʦʟʠʫʤʘ ʥʘ ʩʝʢʮʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪ: ʤʫʣʴʪʝʤʠʜʝʡʥʳʡ ʧʨʦʝʢʪʦʨ, ʢʦʤʧʴʶʪʝʨʥʳʡ ʧʨʦʝʢʪʦʨ, ʥʦʫʪʙʫʢ, ʛʨʘʬʦʧʨʦʝʢʪʦʨ, 

ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʡ çPowerpointè, ʧʨʦʝʢʪʦʨ Nec-595VT, ʦʧʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʚ ʨʝʞʠʤʝ Power 

ʈoint, ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʜʦʩʢʘ Hitachi, ʚʠʜʝʦʩʪʝʥʘ 3D-ʚʠʟʫʘʣʠʟʘʮʠʠ, ʧʣʘʟʤʝʥʥʳʡ ʵʢʨʘʥ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʘʤʳʝ ʧʦʩʣʝʜʥʠʝ ʚʝʨʩʠʠ ʧʦʧʫʣʷʨʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ MS Office, Corel Draw, Arc View, MapInfo 

ʠ ʜʨʫʛʠʭ ʥʦʚʝʡʰʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ʅʝʢʦʪʦʨʳʝ ʜʦʢʣʘʜʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʢʘʟʦʤ ʬʠʣʴʤʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʨʦʤʝ ʨʘʙʦʪʳ ʩʝʢʮʠʡ ʧʦʯʪʠ ʝʞʝʛʦʜʥʦ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʙʦʪʘʝʪ çʢʨʫʛʣʳʡ ʩʪʦʣè, ʥʘ ʢʦʪʦʨʦʤ ʚʝʜʫʪʩʷ 

ʜʠʩʢʫʩʩʠʠ ʧʦ ʥʘʠʙʦʣʝʝ ʥʘʟʨʝʚʰʠʤ ʪʝʤʘʤ ʪʘʢʠʤ, ʢʘʢ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʤʦʣʦʜʝʞʠ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʫʟʘʭ ʈʦʩʩʠʠ: ʦʧʳʪ, ʪʨʘʜʠʮʠʠ, ʥʦʚʳʝ ʬʦʨʤʳ, ʧʨʦʙʣʝʤʳ, 

ʧʝʨʩʧʝʢʪʠʚʳè ʠʣʠ çʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʠ ʧʨʦʙʣʝʤʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝʜʨ ɿʝʤʣʠè ʠ ʜʨ. 

ɺ ʜʝʥʴ ʦʪʢʨʳʪʠʷ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʩʠʤʧʦʟʠʫʤʦʚ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ ʪʨʘʜʠʮʠʦʥʥʦ 

ʦʨʛʘʥʠʟʫʶʪʩʷ ʠ ʨʘʙʦʪʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʠ ʚʳʩʪʘʚʢʠ. ʊʘʢʠʝ ʢʘʢ ï ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ ʀʇʈ (ʀɻʅɼ), ʘ ʪʘʢʞʝ ʚʳʩʪʘʚʢʠ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʶʙʠʣʝʡʥʳʤ ʜʘʪʘʤ 

ʠʥʩʪʠʪʫʪʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʘ ʪʘʢʞʝ ʚʳʜʘʶʱʠʤʩʷ ʫʯʝʥʳʤ ï ʚʳʧʫʩʢʥʠʢʘʤ ʀʇʈ, ʠʥʦʛʜʘ ʦʜʥʘ ʠʟ ʚʳʩʪʘʚʦʢ ʦʩʚʝʱʘʝʪ 

ʥʦʚʝʡʰʫʶ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʪʝʤʝ ʥʘʫʢ ʦ ɿʝʤʣʝ. 

ɺ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʩʠʤʧʦʟʠʫʤʦʚ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʦʨʛʘʥʠʟʫʝʪʩʷ ʠʥʪʝʨʝʩʥʘʷ ʢʫʣʴʪʫʨʥʘʷ ʧʨʦʛʨʘʤʤʘ. 

ʇʨʦʚʦʜʷʪʩʷ ʵʢʩʢʫʨʩʠʠ ʧʦ ʛʦʨʦʜʫ; ʚ ʉʠʙʠʨʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ (ʚ ʦʪʜʝʣ ʪʨʦʧʠʯʝʩʢʦʡ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ); ʚ ʤʫʟʝʡ ʨʝʜʢʠʭ ʠ ʜʨʝʚʥʠʭ ʢʥʠʛ; ʚ ʤʫʟʝʡ ʠʩʪʦʨʠʠ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ; ʚ 

ʚʳʩʪʘʚʦʯʥʳʡ ʮʝʥʪʨ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʊʇʋ; ʚ ʤʫʟʝʡ-ʢʘʙʠʥʝʪ ʘʢʘʜʝʤʠʢʦʚ ɺ.ɸ. ʆʙʨʫʯʝʚʘ ʠ 

ʄ.ɸ. ʋʩʦʚʘ; ʚ ʙʠʙʣʠʦʪʝʢʫ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ; ʚ ʎʝʥʪʨ ʧʦʜʛʦʪʦʚʢʠ ʤʘʛʠʩʪʨʦʚ ʚ ʦʙʣʘʩʪʠ 

ʥʝʬʪʷʥʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʙʘʟʝ ʕʜʠʥʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çʍʝʨʠʦʪ-ɺʘʪʪè (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʠ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʢʝʨʥʦʭʨʘʥʠʣʠʱʝ ʩ ʣʘʙʦʨʘʪʦʨʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ. ɻʦʩʪʠ ʩʠʤʧʦʟʠʫʤʘ ʟʥʘʢʦʤʷʪʩʷ ʩ ʫʯʝʙʥʳʤʠ ʢʦʨʧʫʩʘʤʠ ʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʀʇʈ ʊʇʋ, ʩ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ ʀʇʈ (çʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʝʬʪʠ ʠ ʛʘʟʘè ʠ 

çʋʨʘʥʦʚʘʷ ʛʝʦʣʦʛʠʷè), ʦʩʥʘʱʝʥʥʳʤʠ ʥʦʚʝʡʰʠʤ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʘ ʫʨʦʚʥʝ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ; ʩ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤ ʤʫʟʝʷʤʠ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ; ʩ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʷʜʝʨʥʳʤ ʨʝʘʢʪʦʨʦʤ ʊʇʋ ʠ ʪ.ʜ. ɼʣʷ ʛʦʩʪʝʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʬʠʣʴʤ ʦʙ ʠʩʪʦʨʠʠ, ʪʨʘʜʠʮʠʷʭ ʠ 

ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʀʇʈ ʊʇʋ. 

ɺ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʩʠʤʧʦʟʠʫʤʘ ʥʘ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʨʘʙʦʪʘʶʪ ʢʦʥʢʫʨʩʥʳʝ ʢʦʤʠʩʩʠʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ 

ʣʘʫʨʝʘʪʦʚ ʣʫʯʰʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʩʚʦʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. ɺʩʝ ʧʦʙʝʜʠʪʝʣʠ ʥʘʛʨʘʞʜʘʶʪʩʷ ʜʠʧʣʦʤʘʤʠ ʠ 

ʮʝʥʥʳʤʠ ʧʨʠʟʘʤʠ, ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʚʨʫʯʘʶʪʩʷ ʩʝʨʪʠʬʠʢʘʪʳ ʠ ʩʫʚʝʥʠʨʳ.  

ʅʘʛʨʘʞʜʝʥʠʷ ʣʘʫʨʝʘʪʦʚ ʧʨʦʭʦʜʷʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʪʦʨʞʝʩʪʚʝʥʥʦʡ ʠ ʧʨʘʟʜʥʠʯʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʢʫʣʴʪʫʨʥʦʤ ʮʝʥʪʨʝ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʣʷ ʫʯʘʩʪʥʠʢʦʚ ʩʠʤʧʦʟʠʫʤʘ 

ʜʘʝʪʩʷ ʧʨʘʟʜʥʠʯʥʳʡ ʢʦʥʮʝʨʪ. 

ɻʣʘʚʥʳʤʠ ʨʘʙʦʯʠʤʠ ʷʟʳʢʘʤʠ ʥʘ ʩʠʤʧʦʟʠʫʤʝ ʷʚʣʷʶʪʩʷ ʨʫʩʩʢʠʡ, ʘʥʛʣʠʡʩʢʠʡ ʠ ʥʝʤʝʮʢʠʡ. ʇʦʩʢʦʣʴʢʫ 

ʯʘʩʪʴ ʜʦʢʣʘʜʦʚ ʫʯʘʩʪʥʠʢʘʤʠ ʜʝʣʘʝʪʩʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʠ ʥʝʤʝʮʢʦʤ ʷʟʳʢʘʭ, ʪʦ ʜʣʷ ʥʠʭ ʨʘʙʦʪʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʩʝʢʮʠʠ çɻʝʦʣʦʛʠʷ ʠ ʥʝʬʪʝʛʘʟʦʚʦʝ ʜʝʣʦè ʥʘ ʢʦʪʦʨʦʡ ʙʳʚʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦ 120 ʜʦʢʣʘʜʦʚ. ʅʘ ʦʪʢʨʳʪʠʠ ʜʘʥʥʦʡ 

ʩʝʢʮʠʠ ʚ ʵʪʦʤ ʛʦʜʫ ʚʳʩʪʫʧʠʣ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ɹʨʠʪʘʥʩʢʦʛʦ ʉʦʚʝʪʘ ï Harriot-Watt University. 

ɺ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʩʠʤʧʦʟʠʫʤʦʚ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ 

ʦʩʚʦʝʥʠʷè ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʨʦʚʦʜʠʪʩʷ ʌʝʜʝʨʘʣʴʥʳʡ ʤʦʣʦʜʝʞʥʳʡ ʢʦʥʢʫʨʩ çʋ.ʄ.ʅ.ʀ.ʂ.è, ʤʦʣʦʜʝʞʥʳʡ ʥʘʫʯʥʦ-

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʢʦʥʢʫʨʩ ʛʨʘʥʪʦʚ ʥʘ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʟʤʝʨʝ 400 ʪʳʩ. ʨʫʙ. ʥʘ 2 ʛʦʜʘ. 

ʇʦ ʠʪʦʛʘʤ  ʨʘʙʦʪʳ ʩʠʤʧʦʟʠʫʤʦʚ ʝʞʝʛʦʜʥʦ ʠʟʜʘʝʪʩʷ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʩʠʤʧʦʟʠʫʤʘ, 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʢʦʧʠʷ ʢʦʪʦʨʦʛʦ ʚ ʚʠʜʝ CD-ʜʠʩʢʘ ʚʳʜʘʝʪʩʷ ʫʯʘʩʪʥʠʢʘʤ ʩʠʤʧʦʟʠʫʤʘ. ʆʙʲʝʤ ʩʙʦʨʥʠʢʘ ʠʟʜʘʝʪʩʷ ʚ 

ʚʠʜʝ ʤʦʥʦʛʨʘʬʠʠ ʠ ʩʦʩʪʘʚʣʷʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 1300-1500 ʩʪʨʘʥʠʮ (ʫʩʣ. ʧʝʯ. ʣʠʩʪʦʚ - 120.50, ʨʘʟʤʝʨ ʰʨʠʬʪʘ Times 

New Roman 9)  ʚ ʜʚʫʭ ʪʦʤʘʭ, ʪʠʨʘʞʦʤ ï 300 ʵʢʟʝʤʧʣʷʨʦʚ, ʚ ʪʚʝʨʜʦʤ ʧʝʨʝʧʣʝʪʝ ʩ ʛʣʷʥʮʝʚʦʡ ʢʦʨʢʦʡ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʚʝʨʩʠʷ ʩʙʦʨʥʠʢʘ ʪʨʫʜʦʚ ʚʳʩʪʘʚʣʷʝʪʩʷ ʥʘ ʩʘʡʪʝ www.tpu.ru. 

ʉʠʤʧʦʟʠʫʤ, ʝʛʦ ʭʦʜ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʟʥʘʯʠʤʦʩʪʴ ʰʠʨʦʢʦ ʦʩʚʝʱʘʝʪʩʷ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

(ʥʘ ʦʙʣʘʩʪʥʦʤ ʪʝʣʝʚʠʜʝʥʠʠ, ʚ ʞʫʨʥʘʣʝ çʅʝʜʨʘ ʉʠʙʠʨʠè, ʚ ʦʙʣʘʩʪʥʦʡ ʧʝʯʘʪʠ, ʚ ʛʘʟʝʪʝ ʊʇʋ çɿʘ ʢʘʜʨʳè ʠ ʪ.ʜ.).  

ʇʦʩʣʝʜʥʠʝ 5 ʣʝʪ, ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʥʘʫʯʥʳʝ ʩʠʤʧʦʟʠʫʤʳ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ ʩʪʫʜʝʥʪʦʚ ʠ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨè ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ (ʈʦʩʥʘʫʢʘ) ʠ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈʌ. 
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ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ ʀ ʈɽɻʀʆʅɸʃʔʅɸʗ 

ɻɽʆʃʆɻʀʗ 

 
ɼʆʈʆɻɸ ʂ ʋʉʀʅʉʂʆʄʋ ʄɽʉʊʆʈʆɾɼɽʅʀʖ ʄɸʈɻɸʅʎɸ 

ʆ.ʀ. ɸʟʘʨʝʥʢʦ 
ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʦʮʝʥʪ ɹ.ɼ. ɺʘʩʠʣʴʝʚ, ʠʥʞʝʥʝʨ ʅ.ʅ. ʄʘʨʪʳʥʦʚʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 
 

ɺ 1939 ʛʦʜʫ ʪʘʣʘʥʪʣʠʚʳʡ ʛʝʦʣʦʛ ʠ ʫʯʝʥʳʡ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʦʙʱʝʡ ʛʝʦʣʦʛʠʠ ʊʦʤʩʢʦʛʦ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʥʳʥʝ ʊʇʋ) ʂʦʥʩʪʘʥʪʠʥ ɺʣʘʜʠʤʠʨʦʚʠʯ ʈʘʜʫʛʠʥ ʦʪʢʨʳʣ ʚ ʂʫʟʥʝʮʢʦʤ ɸʣʘʪʘʫ ʚ 

ʨʘʡʦʥʝ ʟʦʣʦʪʦʛʦ ʧʨʠʠʩʢʘ ɺʝʨʭʥʷʷ ʀʚʘʥʦʚʢʘ ʧʦ ʨ. ʋʩʘ (ʦʜʠʥ ʠʟ ʧʨʠʪʦʢʦʚ ʊʦʤʠ) ʢʨʫʧʥʝʡʰʝʝ ʚ ʉʉʉʈ ʋʩʠʥʩʢʦʝ 

(ʋʩʦʚʩʢʦʝ) ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʤʘʨʛʘʥʮʝʚʳʭ ʨʫʜ. ʇʦʨʘʟʠʪʝʣʴʥʦ, ʯʪʦ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʯʠʩʪʦ ʚʠʟʫʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʂʦʥʩʪʘʥʪʠʥ ɺʣʘʜʠʤʠʨʦʚʠʯ ʧʨʘʢʪʠʯʝʩʢʠ çʥʘ ʛʣʘʟʦʢè ʜʘʣ ʧʨʦʛʥʦʟʥʫʶ ʦʮʝʥʢʫ 

ʟʘʧʘʩʦʚ ʤʘʨʛʘʥʮʝʚʦʡ ʨʫʜʳ ʚ 100 ʤʣʥ. ʪʦʥʥ. ɺ 1957 ʛʦʜʫ, ʯʝʨʝʟ 18 ʣʝʪ, ʜʝʪʘʣʴʥʘʷ ʨʘʟʚʝʜʢʘ ɿʉɻʋ ʧʦʜʪʚʝʨʜʠʣʘ ʵʪʫ 

ʮʠʬʨʫ. 

ɺ 1943 ʛ. ʟʘ ʦʪʢʨʳʪʠʝ ʋʩʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʘʨʛʘʥʮʘ ʂ.ɺ. ʈʘʜʫʛʠʥ ʙʳʣ ʫʜʦʩʪʦʝʥ ʉʪʘʣʠʥʩʢʦʡ 

ʧʨʝʤʠʠ II  ʩʪʝʧʝʥʠ. ʂʦʣ, ʟʘʙʠʪʳʡ ʂ. ɺ. ʈʘʜʫʛʠʥʳʤ ʚ 1939 ʛ. ʫ ʧʦʜʥʦʞʴʷ ʦʪʢʨʳʪʦʡ ʠʤ çʄʘʨʛʘʥʮʝʚʦʡ ʛʦʨʳè, 

ʧʦʣʫʯʠʣ ʦʬʠʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ çʇʠʢʝʪ ʈɸɼʋɻʀʅɸè. ʅʘ ʧʨʦʝʢʪʥʳʭ ʢʘʨʪʘʭ ʙʫʜʫʱʝʡ, ʥʦ ʪʘʢ ʠ ʥʝ ʧʦʩʪʨʦʝʥʥʦʡ, 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʅʦʚʦʢʫʟʥʝʮʢ ï ʋʩʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʢʦʥʝʯʥʘʷ ʩʪʘʥʮʠʷ ʙʳʣʘ ʥʘʟʚʘʥʘ ʚ ʯʝʩʪʴ ʂ.ɺ.ʈʘʜʫʛʠʥʘ. 

çʉʪʘʥʮʠʷ ʈʘʜʫʛʠʥʘè ï ʥʘʟʚʘʥʠʝ ʢʥʠʛʠ ʉ.ɺ. ʏʠʥʷʝʚʘ [2], ʧʦʩʚʷʱʝʥʥʦʡ ʦʪʢʨʳʪʠʶ ʂʦʥʩʪʘʥʪʠʥʦʤ ɺʣʘʜʠʤʠʨʦʚʠʯʝʤ 

ʈʘʜʫʛʠʥʳʤ ʋʩʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʘʨʛʘʥʮʘ ʠ ʨʘʟʚʝʜʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ.  

ʄʘʨʛʘʥʝʮ (Mn) ï ʟʘʥʠʤʘʝʪ 14-ʝ ʤʝʩʪʦ ʚ ʩʧʠʩʢʝ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʤʠʨʝ, 

ʘ ʧʦʩʣʝ ʞʝʣʝʟʘ ï ʚʪʦʨʦʡ ʪʷʞʸʣʳʡ ʤʝʪʘʣʣ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʟʝʤʥʦʡ ʢʦʨʝ. ɿʝʤʥʘʷ ʢʦʨʘ ʥʘ 0,03% ʩʦʩʪʦʠʪ ʠʟ 

ʤʘʨʛʘʥʮʘ. ʄʘʨʛʘʥʝʮ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʧʣʘʚʢʠ ʚʳʩʦʢʦʧʨʦʯʥʦʡ ʩʪʘʣʠ. ʆʩʥʦʚʥʳʝ ʤʠʥʝʨʘʣʳ ʋʩʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ï ʵʪʦ ʧʠʨʦʣʶʟʠʪ MnO2 ʠ ʨʦʜʦʭʨʦʟʠʪ MnCO3. ʈʫʜʥʘʷ ʟʦʥʘ ʦʙʥʘʞʘʝʪʩʷ ʧʦ ʦʙʦʠʤ ʙʝʨʝʛʘʤ ʨ. ʋʩʘ.  

8 ʘʧʨʝʣʷ 2005 ʛʦʜʘ ʢʦʤʧʘʥʠʷ çʏɽʂ-ʉʋ.ɺʂè ʚʳʠʛʨʘʣʘ ʚ ʂʝʤʝʨʦʚʦ ʘʫʢʮʠʦʥ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʋʩʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʘʨʛʘʥʮʘ. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ [1]:  

 ʨʘʟʨʘʙʦʪʢʘ ʋʩʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʘʨʛʘʥʮʝʚʳʭ ʨʫʜ ʚ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ; 

 ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʢʦʤʙʠʥʘʪʘ (ɻʆʂ) ʚ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 70 ʢʤ ʢ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʫ ʦʪ ʄʝʞʜʫʨʝʯʝʥʩʢʘ; 

 ʨʘʟʚʠʪʠʝ ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ (ʧ. ʊʫʠʤ); 

 ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʜʦʨʦʛʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 87 ʢʤ, ʢʦʪʦʨʘʷ ʩʚʷʞʝʪ ʋʩʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʩ ʜʦʨʦʞʥʦʡ 

ʩʝʪʴʶ ʚ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ; 

 ʩʦʟʜʘʥʠʝ ɽʥʠʩʝʡʩʢʦʛʦ ʬʝʨʨʦʩʧʣʘʚʥʦʛʦ ʟʘʚʦʜʘ (ɽʌɿ) ʚ ɽʤʝʣʴʷʥʦʚʩʢʦʤ ʨʘʡʦʥʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. 

ʇʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʟʘʧʘʩʘʤ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʧʨʦʪʦʢʦʣ ɻʂɿ ʦʪ 31 ʘʚʛʫʩʪʘ 

2007 ʛʦʜʘ ˉ 1441-ʦʧ) ʋʩʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʤʘʨʛʘʥʮʘ ʷʚʣʷʝʪʩʷ ʯʝʪʚʝʨʪʳʤ ʧʦ ʨʘʟʤʝʨʘʤ ʚ ʉʅɻ ʠʟ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʠ ʢʨʫʧʥʝʡʰʠʤ ʚ ʈʌ (65 % ʟʘʧʘʩʦʚ ʈʦʩʩʠʠ). ɿʘʧʘʩʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʣʷ ʦʪʢʨʳʪʦʡ ʠ ʧʦʜʟʝʤʥʦʡ 

ʦʪʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʷʶʪ 128 ʤʣʥ. ʪ. ʇʦ ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ, ʨʝʩʫʨʩʦʚ ʋʩʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʭʚʘʪʠʪ ʙʦʣʝʝ ʯʝʤ 

ʥʘ 60 ʣʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʟʘʧʘʩʳ ʨʫʜʳ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʫʜʘʩʪʩʷ ʫʚʝʣʠʯʠʪʴ ʧʦʩʣʝ 

ʜʦʨʘʟʚʝʜʢʠ. ʇʝʨʚʳʝ 30 ʣʝʪ ʜʦʙʳʯʘ ʥʘ ʋʩʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ, ʧʦʩʣʝ 

ʯʝʛʦ ʚ ʥʝʜʨʘʭ ʋʩʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ ʤʘʨʛʘʥʮʝʚʳʭ ʨʫʜ.  

ɺ 2009 ʛ. ɿɸʆ çʏɽʂ-ʉʋ.ɺʂè [3] ʥʘʯʘʣʘ ʧʦʜʛʦʪʦʚʢʫ ʢ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʦʩʚʦʝʥʠʶ ʋʩʠʥʩʢʦʛʦ 

ʤʘʨʛʘʥʮʝʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ï ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʜʦʨʦʛʠ, ʨʫʜʥʠʢʘ ʠ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʢʦʤʙʠʥʘʪʘ. ʇʨʦʝʢʪʥʘʷ 

ʤʦʱʥʦʩʪʴ ɻʆʂʘ ʩʦʩʪʘʚʠʪ 1,375 ʤʣʥ. ʪ ʧʦ ʩʳʨʦʡ ʨʫʜʝ (ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ 19ï24%) ʠʣʠ ʦʢʦʣʦ 760 ʪʳʩ. ʪ 

ʢʦʥʮʝʥʪʨʘʪʘ ʚ ʛʦʜ (120 ʪʳʩ. ʪ ʢʦʥʮʝʥʪʨʘʪʦʚ ʦʢʠʩʣʝʥʥʳʭ ʨʫʜ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʨʛʘʥʮʘ ʦʢʦʣʦ 35% ʠ 640 ʪʳʩ. ʪ 

ʢʦʥʮʝʥʪʨʘʪʦʚ ʢʘʨʙʦʥʘʪʥʳʭ ʨʫʜ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʨʛʘʥʮʘ ʜʦ 36%). ʇʝʨʚʘʷ ʧʨʦʜʫʢʮʠʷ ʢʦʤʙʠʥʘʪʘ ʙʫʜʝʪ ʚʳʧʫʱʝʥʘ 

ʚ 2013 ʛʦʜʫ. 

ɺʚʝʜʝʥʠʝ ʚ ʩʪʨʦʡ ɻʆʂʘ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ɽʥʠʩʝʡʩʢʦʛʦ ʬʝʨʨʦʩʧʣʘʚʥʦʛʦ ʟʘʚʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʨʦʩʩʠʡʩʢʠʭ ʤʝʪʘʣʣʫʨʛʦʚ ʦʪ ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʤʘʨʛʘʥʮʝʚʦʛʦ ʩʳʨʴʷ. ɺ 2010 ʛʦʜʫ ʩʧʨʦʩ ʥʘ 

ʬʝʨʨʦʩʧʣʘʚʳ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 600 ʪʳʩ. ʪ. ʆʥ ʙʳʣ ʫʜʦʚʣʝʪʚʦʨʝʥ ʧʦʩʪʘʚʢʘʤʠ ʧʨʦʜʫʢʮʠʠ ʟʘʨʫʙʝʞʥʳʭ 

ʬʝʨʨʦʩʧʣʘʚʥʳʭ ʟʘʚʦʜʦʚ ʠʣʠ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʪʨʝʤʷ ʨʦʩʩʠʡʩʢʠʤʠ ʟʘʚʦʜʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ ʠʤʧʦʨʪʥʦʤ ʩʳʨʴʝ. 

ɿʘʧʫʩʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʦʤʧʘʥʠʠ ɿɸʆ çʏɽʂ-ʉʋ.ɺʂè ʧʦʟʚʦʣʠʪ ʥʘʩʳʪʠʪʴ ʨʳʥʦʢ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʝʡ, ʩʥʠʟʠʚ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʘʣʝʣʠʪʝʡʥʦʡ ʦʪʨʘʩʣʠ ʦʪ ʠʤʧʦʨʪʥʦʛʦ ʩʳʨʴʷ ʥʘ 30ï40 %. 

ʂʦʥʝʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʢʦʤʧʘʥʠʠ ð ʬʝʨʨʦʤʘʨʛʘʥʝʮ ʠ ʩʠʣʠʢʦʤʘʨʛʘʥʝʮ ð ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʩʪʘʣʝʡ. ʆʩʥʦʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʤʘʨʛʘʥʮʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ 

ʈʦʩʩʠʠ, ʢʘʢ ʠ ʚ ʮʝʣʦʤ ʚ ʤʠʨʝ, ʷʚʣʷʝʪʩʷ ʯʝʨʥʘʷ ʤʝʪʘʣʣʫʨʛʠʷ (ʦʢʦʣʦ 90%), ʧʨʠʤʝʨʥʦ 10 % ʧʨʠʭʦʜʷʪʩʷ ʥʘ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʫʶ, ʭʠʤʠʯʝʩʢʫʶ, ʤʝʜʠʮʠʥʩʢʫʶ ʠ ʜʨʫʛʠʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʪʨʝʙʠʪʝʣʷʤʠ ʧʨʦʜʫʢʮʠʠ 

ɽʥʠʩʝʡʩʢʦʛʦ ʬʝʨʨʦʩʧʣʘʚʥʦʛʦ ʟʘʚʦʜʘ ʩʪʘʥʫʪ ʨʦʩʩʠʡʩʢʠʝ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ: ʄʘʛʥʠʪʦʛʦʨʩʢʠʡ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪ, çɽʚʨʘʟ ɻʨʫʧʧè, çʄʝʯʝʣè, ʅʃʄʂ, çʉʝʚʝʨʩʪʘʣʴè ʠ ʜʨʫʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʘ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ɻʆʂʘ ʫʞʝ ʥʘʯʘʪʘ. ʀʜʝʪ ʦʙʫʩʪʨʦʡʩʪʚʦ ʚʨʝʤʝʥʥʦʛʦ 

ʧʦʩʝʣʢʘ ʩʪʨʦʠʪʝʣʝʡ, ʚʝʜʝʪʩʷ ʟʘʢʫʧʢʘ ʪʝʭʥʠʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɻʦʪʦʚʳʡ ʢʦʥʮʝʥʪʨʘʪ ʩ ʋʩʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ 

http://cheksu.ru/usinskoe-mestorozhdenie-margancevyh-rud
http://cheksu.ru/usinskiy-gok
http://www.cheksu.ru/peregruzochnyy-terminal
http://www.cheksu.ru/avtodoroga
http://www.cheksu.ru/avtodoroga
http://www.cheksu.ru/eniseyskiy-ferrosplavnyy-zavod
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʩ ʦʙʷʟʘʪʝʣʴʥʦʡ ʠʟʦʣʷʮʠʝʡ ʦʪ ʚʥʝʰʥʝʡ ʩʨʝʜʳ) ʙʫʜʝʪ 

ʜʦʩʪʘʚʣʷʪʴʩʷ ʜʦ ʧʝʨʝʚʘʣʦʯʥʦʡ ʙʘʟʳ ʚ ʧ. ʊʫʠʤ (ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ), ʘ ʦʪʪʫʜʘ ï ʚ ɽʤʝʣʴʷʥʦʚʩʢʠʡ ʨʘʡʦʥ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʛʜʝ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ ʟʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʘʨʛʘʥʮʝʚʳʭ ʬʝʨʨʦʩʧʣʘʚʦʚ. ɼʣʷ ʵʪʦʛʦ ɿɸʆ 

çʏɽʂ-ʉʋ.ɺʂè ʥʘʯʘʣʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 87 ʢʤ, ʢʦʪʦʨʘʷ ʩʚʷʞʝʪ 

ʋʩʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʦʨʦʞʥʦʡ ʩʝʪʴʶ ʚ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ (ʨʠʩ. 1). ɸʚʪʦʤʦʙʠʣʴʥʫʶ 

ʜʦʨʦʛʫ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ ï ʢʝʤʝʨʦʚʩʢʫʶ ʠ ʭʘʢʘʩʩʢʫʶ. ʂʝʤʝʨʦʚʩʢʠʡ ʫʯʘʩʪʦʢ ʘʚʪʦʩʪʨʘʜʳ ʧʨʦʡʜʝʪ ʦʪ 

ʋʩʠʥʩʢʦʛʦ ɻʆʂʘ ʜʦ ʛʨʘʥʠʮʳ ʩ ʈʝʩʧʫʙʣʠʢʦʡ ʍʘʢʘʩʠʷ. ɺʪʦʨʘʷ ʯʘʩʪʴ ʘʚʪʦʜʦʨʦʛʠ ʩʚʷʞʝʪ ʛʨʘʥʠʮʫ ʜʚʫʭ ʨʝʛʠʦʥʦʚ ʩ 

ʭʘʢʘʩʩʢʠʤ ʧ. ɹʝʨʝʥʞʘʢ, ʛʜʝ ʥʘʯʠʥʘʝʪʩʷ ʜʦʨʦʛʘ ʜʦ ʧʝʨʝʚʘʣʦʯʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ɿɸʆ çʏɽʂ-ʉʋ. ɺʂè ʚ ʊʫʠʤʝ. 

 

  
ʈʠʩ. 1. ʂʘʨʪʘ ʘʚʪʦʜʦʨʦʛʠ ʈʠʩ. 2. ʅʦʚʘʷ ʜʦʨʦʛʘ ʚ ʛʦʨʘʭ ʂʫʟʥʝʮʢʦʛʦ ɸʣʘʪʘʫ 

ʅʘ 16 ʠʶʣʷ 2011 ʛʦʜʘ ʭʘʢʘʩʩʢʘʷ ʯʘʩʪʴ ʘʚʪʦʜʦʨʦʛʠ ʙʳʣʘ ʧʦʯʪʠ ʜʦʩʪʨʦʝʥʘ (ʨʠʩ. 2, 3). ʆʥʘ ʧʨʦʣʦʞʝʥʘ ʚ 

ʛʦʨʘʭ ʂʫʟʥʝʮʢʦʛʦ ɸʣʘʪʘʫ ʜʦ ʚʦʜʦʨʘʟʜʝʣʘ ʨ. ʊʦʤʠ ʠ ɹʝʣʦʛʦ ʀʶʩʘ ʩ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʦʡ 1600 ʤ. ɿʜʝʩʴ, ʛʜʝ 

ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʩ ʪʨʫʜʦʤ ʤʦʛ ʧʨʦʡʪʠ ʂɸʄɸɿ, ʫʚʝʨʝʥʥʦ ʧʨʦʝʟʞʘʝʪ ʥʘʰ ʘʚʪʦʙʫʩ. ʆʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʦʪʩʪʨʦʝʥʥʘʷ ʜʦʨʦʛʘ ʢ ʛʦʣʴʮʘʤ ʂʫʟʥʝʮʢʦʛʦ ɸʣʘʪʘʫ ʠ ʜʣʷ ʋʯʝʙʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʅʀ ʊʇʋ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ, ʦʪʢʨʳʚʘʷ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʚʳʭ ʢʦʨʝʥʥʳʭ ʦʙʥʘʞʝʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʛʝʦʣʦʛʠʠ ʨʘʡʦʥʘ ʠ ʧʦʠʩʢʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʊʘʢ, ʚ ʙʘʩʩʝʡʥʝ ʨ.ʊʶʭʪʝʨʝʢ ʚ ʩʨʝʟʢʝ ʜʦʨʦʛʠ (ʨʠʩ. 4) ʥʘʤʠ ʙʳʣʦ 

ʦʙʩʣʝʜʦʚʘʥʦ ʥʦʚʦʝ ʧʨʦʷʚʣʝʥʠʝ ʧʦʜʝʣʦʯʥʳʭ ʢʘʤʥʝʡ ʩ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʤʠ ʠ ʢʨʘʩʠʚʳʤʠ ʤʠʥʝʨʘʣʘʤʠ (ʨʠʩ. 5): 

ʛʦʣʫʙʦʡ ʜʠʦʧʩʠʜ (ʚʠʦʣʘʥ), ʩʝʨʧʝʥʪʠʥ ʩ ʧʨʦʞʠʣʢʘʤʠ ʘʩʙʝʩʪʘ, ʛʦʣʫʙʦʡ ʢʘʣʴʮʠʪ. 

  

   
ʈʠʩ.3. ʉʪʫʜʝʥʪʳ ʛʨʫʧʧʳ 2ɸ190 ʩ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʥʘ ʥʦʚʦʡ ʜʦʨʦʛʝ 

ʈʠʩ.4. ʆʙʩʣʝʜʫʝʤ 

ʦʙʥʘʞʝʥʠʝ 

 

ʈʠʩ.5. ʇʝʨʚʳʝ ʥʘʭʦʜʢʠ ʚʠʦʣʘʥʘ 

 

ɺʩʸ ʵʪʦ ʙʣʘʛʦʜʘʨʷ ʜʦʨʦʞʥʠʢʘʤ, ʢʦʪʦʨʳʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʜʝʣʘʪʴ ʪʘʢʦʡ ʩʣʦʞʥʳʡ ʧʫʪʴ ʦʪ ʭʘʢʘʩʩʢʦʛʦ 

ʧ. ɹʝʨʝʥʞʘʢ ʜʦ ʛʨʘʥʠʮʳ ʩ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʴʶ, ʥʫʞʥʦ ʙʳʣʦ ʧʝʨʝʢʦʧʘʪʴ ʦʢʦʣʦ ʪʨʝʭ ʩ ʧʦʣʦʚʠʥʦʡ ʤʠʣʣʠʦʥʦʚ 

ʢʫʙʦʚ ʛʨʫʥʪʘ. ʕʪʘ ʜʦʨʦʛʘ ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʫʪʴ ʢ ʋʩʠʥʩʢʦʤʫ ʤʝʩʪʦʨʦʞʜʝʥʠʶ ʤʘʨʛʘʥʮʝʚʳʭ ʨʫʜ ʚ ʂʝʤʝʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʯʝʪʚʝʨʪʦʛʦ ʧʦ ʚʝʣʠʯʠʥʝ ʚ ʉʅɻ. ʇʦʜʨʷʜʯʠʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʚʪʦʜʦʨʦʛʠ ʷʚʣʷʝʪʩʷ ʆʆʆ çɿɹʉʄ ʄʂ-162è 

(ʙʳʚʰʝʝ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʪʨʝʩʪʘ ɿʘʧɹɸʄʩʪʨʦʡʤʝʭʘʥʠʟʘʮʠʷ ï ʄʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʢʦʣʦʥʥʘ ˉ162, ʛ. 

ʀʨʢʫʪʩʢ), ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʝʩʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʤʦʥʪʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ.  

ʉʳʨʴʝ ʩ ʋʩʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʦ ʧʦʩʝʣʢʘ ʊʫʠʤ (140 ʢʤ) ʙʫʜʝʪ ʜʦʩʪʘʚʣʷʪʴʩʷ ʢ ʪʝʨʤʠʥʘʣʫ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʯʝʪʳʨʸʭʦʩʥʳʤʠ ʩʘʤʦʩʚʘʣʘʤʠ. ɺ ʊʫʠʤʝ ʤʘʨʛʘʥʮʝʚʳʡ ʢʦʥʮʝʥʪʨʘʪ ʙʫʜʝʪ ʧʝʨʝʛʨʫʞʘʪʴʩʷ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʜʣʷ ʜʦʩʪʘʚʢʠ ʥʘ ɽʥʠʩʝʡʩʢʠʡ ʬʝʨʨʦʩʧʣʘʚʥʳʡ ʟʘʚʦʜ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ (460 ʢʤ). 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʢʦʥʝʮ 2011 ʛʦʜʘ ʟʘʚʝʨʰʝʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʫʯʘʩʪʢʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 47 ʢʤ, ʯʝʪʳʨʝʭ ʤʦʩʪʦʚ (ʯʝʨʝʟ ʧʨʦʪʦʢʠ ɹʝʣʦʛʦ ʀʶʩʘ, ʊʶʭʪʝʨʝʢ, 

ʯʝʨʝʟ ʜʚʝ ʚʝʨʰʠʥʳ ʇʠʭʪʝʨʝʢʘ, ʂʘʨʘʪʘʰ) ʠ ʙʦʣʝʝ 30 ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ ʪʨʫʙ. ʈʘʙʦʪʳ ʥʘʜ ʢʝʤʝʨʦʚʩʢʦʡ ʯʘʩʪʴʶ 

ʪʨʘʩʩʳ ʧʨʦʜʦʣʞʘʶʪʩʷ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛʠ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʚʝʨʰʠʪʴ ʢ ʢʦʥʮʫ 2012 ʛʦʜʘ, ʘ ʦʩʚʦʝʥʠʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʯʥʝʪʩʷ ʚ 2013 ʛʦʜʫ. 
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ʃʠʪʝʨʘʪʫʨʘ 
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ʆ ʇʈʀʏʀʅɸʍ ɿʆʅɸʃʔʅʆɻʆ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ʆʈʋɼɽʅɽʅʀʗ ɻʈɸʅʀʊʆʀɼʅʓʍ 

ʄɸʉʉʀɺʆɺ (ʅɸ ʇʈʀʄɽʈɽ ɽʅʀʉɽʁʉʂʆɻʆ ʂʈʗɾɸ) 
ʂ.ʈ. ɸʨʣʶʢʦʚʘ, ɸ.ɸ. ɾʫʨʘʚʣʝʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ɺ.ʀ. ʉʪʨʝʣʷʝʚ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʤʘʩʩʠʚʳ (ʊʘʨʘʢʩʢʠʡ, ʊʝʡʩʢʠʡ, ʊʘʪʘʨʩʢʠʡ) ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ  ʪʝʣʘ, 

ʚʳʪʷʥʫʪʳʝ ʚ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ  ʧʣʦʱʘʜʴʶ ʦʪ 1200 ʜʦ 200 ʢʤ2. ʄʘʩʩʠʚʳ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʎʝʥʪʨʘʣʴʥʦʤʫ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʨʘʟʣʦʤʫ ʚ ʷʜʝʨʥʦʡ ʯʘʩʪʠ ʘʥʪʠʢʣʠʥʦʨʥʦʡ ʩʪʨʫʢʪʫʨʳ 1 ʧʦʨʷʜʢʘ, ʩʣʦʞʝʥʥʦʡ 

ʪʝʨʨʠʛʝʥʥʳʤʠ, ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢʘʥʩʢʦʡ, ʪʝʡʩʢʦʡ ʠ ʩʫʭʦʧʠʪʩʢʦʡ ʩʝʨʠʡ ʨʘʥʥʝʛʦ-

ʧʦʟʜʥʝʛʦ ʜʦʢʝʤʙʨʠʷ [1,2]. ʇʦ ʜʘʥʥʳʤ ɸ.ɼ. ʅʦʞʢʠʥʘ, ʚʦʟʨʘʩʪ ʛʨʘʥʠʪʦʠʜʥʳʭ ʤʘʩʩʠʚʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1800 ʜʦ 850 

ʤʣʥ. ʣʝʪ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʠʩʩʣʝʜʫʝʤʳʝ ʛʨʘʥʠʪʦʠʜʥʳʝ ʤʘʩʩʠʚʳ ʧʦ ʫʩʣʦʚʠʷʤ ʩʚʦʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʯʪʠ ʥʝ 

ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʀʭ ʩʨʝʜʥʠʡ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʤʝʝʪ ʩʭʦʜʩʪʚʦ, ʧʦʜʯʝʨʢʠʚʘʝʤʦʝ ʙʣʠʟʢʠʤʠ 

ʫʨʦʚʥʷʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʦʥʠ ʪʨʘʢʪʫʶʪʩʷ ʢʘʢ ʩʣʘʙʦ ʧʝʨʝʤʝʱʝʥʥʳʝ ʧʣʫʪʦʥʳ  

ʩʫʙʱʝʣʦʯʥʦʛʦ ʠ ʱʝʣʦʯʥʦʛʦ ʩʦʩʪʘʚʦʚ, ʠ ʚʩʝ ʚʭʦʜʷʪ ʚ ʦʜʥʫ ʛʨʘʥʠʪ-ʣʝʡʢʦʢʨʘʪʦʚʫʶ ʬʦʨʤʘʮʠʶ [3]. 

ɼʣʷ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʳ ʧʨʠʤʝʥʠʣʠ ʤʝʪʦʜʠʢʫ ɼʞ. ʇʬʘʥʥʘ [4,5] ʧʦ ʟʦʥʥʦʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʨʘʟʣʠʯʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʧʨʠʤʝʩʝʡ ʚ ʪʚʝʨʜʳʭ ʠ ʞʠʜʢʠʭ ʧʦʪʦʢʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʨʦʜʥʳʭ ʬʘʟ 

(1-9, ʪʘʙʣ.1). ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠʟʫʯʘʶʪʩʷ ʤʘʛʤʘʪʠʪʳ ʫʥʠʧʦʣʷʨʥʦʡ (ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʡ) 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʆʜʥʘʢʦ,  

ʦʪ ʥʝʝ ʟʦʥʥʘʷ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʢʘʞʜʳʡ ʦʪʨʝʟʦʢ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ 

ʨʘʩʧʣʘʚʣʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʦʧʨʝʜʝʣʝʥʥʘʷ ʯʘʩʪʴ ʩʫʤʤʘʨʥʦʛʦ ʦʙʲʝʤʘ ʛʨʘʥʠʪʥʦʡ ʤʘʩʩʳ, ʢʦʪʦʨʘʷ ʧʦʩʪʝʧʝʥʥʦ 

ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʧʦ ʤʘʩʩʠʚʫ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦʨʦʜ ʦʪʜʝʣʴʥʳʭ ʬʘʟ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʠ  

ʨʫʜʦʥʦʩʥʦʩʪʠ (ʪʘʙʣ., ʨʠʩ.). 

ʊʘʙʣʠʮʘ 

ɿʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʨʫʜʝʥʝʥʠʷ ʛʨʘʥʠʪʦʠʜʥʳʭ ʤʘʩʩʠʚʦʚ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʧʦ ʤʝʨʝ ʧʦʵʪʘʧʥʦʛʦ 

ʨʘʩʢʨʳʪʠʷ ʉʠʙʠʨʩʢʦʡ ʧʨʦʪʦʧʣʘʪʬʦʨʤʳ  

 

ʂʦʤʧʣʝʢʩʳ ʠ ʬʘʟʳ (1-9) ʛʨʘʥʠʪʦʠʜʦʚ  R ʈʫʜʦʥʦʩʥʦʩʪʴ, Z 

ɸ. ʊʘʨʘʢʩʢʠʡ ʢʦʤʧʣʝʢʩ- PR1 (1800ʤʣʥ. ʣʝʪ)   

1. ɻʥʝʡʩ ʩ ʙʠʦʪʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʛʨʘʥʘʪʘʤʠ 1,259 1412 

2. ɹʠʦʪʠʪʦʚʳʝ ʛʨʘʥʠʪʳ 1,249 1302 

3. ʂʘʣʠʝʚʳʝ ʛʨʘʥʠʪʳ 1,247 1147 

    

ɹ. ʊʝʡʩʢʠʡ ʢʦʤʧʣʝʢʩ- PR2
2 (1000 ʤʣʥ. ʣʝʪ)   

4. ɻʥʝʡʩʳ 1,285 1285 

5. ɻʨʘʥʠʪʦ - ʛʥʝʡʩʳ 1,229 1029 

6. ɻʨʘʥʠʪʳ ʣʝʡʢʦʢʨʘʪʦʚʳʝ 1,176 761 

    

ɺ. ʊʘʪʘʨʩʢʠʡ ʢʦʤʧʣʝʢʩ- R3 (850 ʤʣʥ. ʣʝʪ)   

7. ɻʨʘʥʦʜʠʦʨʠʪʳ ʘʤʬʠʙʦʣ - ʙʠʦʪʠʪʦʚʳʝ 1,312 1979 

8. ɻʨʘʥʠʪʳ ʙʠʦʪʠʪʦʚʳʝ 1,248 1111 

9. ɻʨʘʥʠʪʳ ʣʝʡʢʦʢʨʘʪʦʚʳʝ  1,225 756 

 

ʊʘʢʦʡ ʥʝʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ ʠʥʦʤʫ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʦʵʪʘʧʥʦʝ ʨʘʩʢʨʳʪʠʝ 

ʉʠʙʠʨʩʢʦʡ ʧʨʦʪʦʧʣʘʪʬʦʨʤʳ. ɻʨʘʥʠʪʦʠʜʳ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ, ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʚ 3 

ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʵʪʘʧʘ: ʘ- ʨʠʬʪʦʛʝʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʥʥʝʛʦ ʵʪʘʧʘ (PR1), ʙ- ʨʠʬʪʦʛʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʵʪʘʧʘ (PR2
2), ʚ- ʨʠʬʪʦʛʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʜʥʝʛʦ ʵʪʘʧʘ (R3). ʕʪʦʪ ʚʘʞʥʳʡ ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʛʨʘʥʠʪʦʠʜʦʚ ʦʧʠʩʳʚʘʝʤʳʭ ʤʘʩʩʠʚʦʚ ʚ ʨʷʜʫ çʛʨʘʥʘʪʦʚʳʝ 

ʛʨʘʥʠʪʳ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ  -ʙʠʦʪʠʪʦʚʳʝ ʛʨʘʥʠʪʳ-ʘʤʬʠʙʦʣ-ʙʠʦʪʠʪʦʚʳʝ ʛʨʘʥʠʪʳ ʢʦʥʝʯʥʦʛʦ ʵʪʘʧʘ 

ʛʨʘʥʠʪʦʦʙʨʘʟʦʚʘʥʠʷè.  

http://www.cheksu.ru/
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ɽʩʣʠ ʨʫʜʦʥʦʩʥʳʝ ʧʨʠʤʝʩʠ ʣʫʯʰʝ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʞʠʜʢʦʡ ʬʘʟʝ ʢʦʨʳ, ʪʦ ʦʥʠ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʣʝʛʢʦʤ 

ʧʦʜʚʠʞʥʦʤ ʨʘʩʧʣʘʚʝ, ʜʚʠʛʘʷʩʴ ʚʤʝʩʪʝ ʩ ʥʠʤ. ɽʩʣʠ ʧʨʠʤʝʩʠ ʣʫʯʰʝ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʪʷʞʝʣʳʭ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʘʭ 

ʘʩʪʝʥʦʣʠʪʘ, ʪʦ ʦʥʠ ʧʦʩʪʝʧʝʥʥʦ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʥʠʭ, ʜʚʠʛʘʷʩʴ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

(ʧʦʣʷʨʥʦʩʪʴ ʟʦʥʥʦʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʩʤ. ʧʦʢʘʟʘʪʝʣʴ R, ʪʘʙʣ.1, ʨʠʩ.1). ʄʝʪʦʜ ɼʞ. ʇʬʘʥʥʘ çʚʠʜʠʪè ʥʝ ʩʘʤʠ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʜʠʩʣʦʢʘʮʠʠ, ʘ ʩʢʨʳʪʳʝ ʜʣʷ ʛʣʘʟ ʥʘʙʣʶʜʘʪʝʣʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʤʝʩʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ  

ʟʦʥʘʭ ʢʦʥʪʘʢʪʥʦʛʦ ʧʣʘʚʣʝʥʠʷ, ʜʚʠʛʘʶʱʠʭʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʨʠʬʪʦʛʝʥʥʳʤ ʛʣʫʙʠʥʥʳʤ ʨʘʩʢʨʳʪʠʝʤ ʧʨʦʪʦʢʦʨʳ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘʯʝʥʠʡ R (ʥʝʨʘʩʪʚʦʨʠʤʦʩʪʴ ʧʨʠʤʝʩʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʨʦʜʥʳʭ ʬʘʟʘʭ) ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʣʝʟʥʳʭ ʧʨʠʤʝʩʝʡ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʙʣʠʞʝʥʠʝʤ ʤʘʩʩʠʚʦʚ ʩ 

ʘʩʪʝʥʦʣʠʪʦʤ. ʏʝʤ ʛʣʫʙʞʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʢʨʳʪʠʝ ʧʨʦʪʦʢʦʨʳ, ʪʝʤ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʠ ʤʝʥʴʰʝ 

ʨʘʩʪʚʦʨʠʤʳʭ ʧʨʠʤʝʩʝʡ. 

 

 
ʈʠʩ. ɻʨʘʥʠʪʦʠʜʳ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʉʠʙʠʨʩʢʦʡ ʧʨʦʪʦʧʣʘʪʬʦʨʤʳ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʪʝʩʥʦʡ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʩ ʵʚʦʣʶʮʠʝʡ ʜʨʝʚʥʝʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʠʥʛʘ: ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ 

(ʛʨʘʥʘʪʦʚʳʝ ʛʨʘʥʠʪʳ) ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʯʥʳʡ (ʙʠʦʪʠʪʦʚʳʝ ʛʨʘʥʠʪʳ) ʜʦ ʢʦʥʝʯʥʦʛʦ ʵʪʘʧʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʘʤʬʠʙʦʣ ï ʙʠʦʪʠʪʦʚʳʭ ʛʨʘʥʦʜʠʦʨʠʪʦʚ. 

 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʴ ʣʶʙʦʡ ʥʘʫʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʥʦʚʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʵʬʬʝʢʪʦʚ ʠ 

ʧʦʣʦʞʝʥʠʡ. ɺ ʥʘʫʢʘʭ ʦ ɿʝʤʣʝ ʚʳʷʚʣʝʥʦ ʤʥʦʛʦ ʟʘʢʦʥʦʚ, ʥʦ ʠʭ ʣʠʙʦ ʥʘʜʦ ʧʨʠʥʠʤʘʪʴ ʥʘ ʚʝʨʫ (ʘʢʩʠʦʤʘʪʠʯʥʦ), ʣʠʙʦ 

ʜʦʢʘʟʳʚʘʪʴ ʥʘ ʧʨʠʤʝʨʘʭ. 

ʇʦʩʣʝʜʥʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ, ʥʦ ʪʨʝʙʫʝʪ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ, ʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʯʠʩʣʘ ʠ ʤʝʨʳ, ʢʘʢ ʧʦʢʘʟʘʣʠ 

ʥʘʰʠ ʨʘʙʦʪʳ [1,2], ʯʘʩʪʴ çʟʘʢʦʥʦʚè ʫʞʝ ʥʝ ʦʧʨʘʚʜʳʚʘʝʪ ʩʚʦʝ ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʊʈʀʃʆɹʀʊʓ ʂɽʄɹʈʀʗ ʂʆʐʂʋʃɸʂʉʂʆɻʆ ʈɸɿʈɽɿɸ (ʈɽʉʇʋɹʃʀʂɸ ʍɸʂɸʉʀʗ) 
ʆ.ʖ. ɸʩʢʘʥʘʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʀ.ʀ. ʂʦʧʪʝʚ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ʂʦʰʢʫʣʘʢʩʢʠʡ ʨʘʡʦʥ ʉʝʚʝʨʥʦʡ ʍʘʢʘʩʠʠ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʢʘʢ ʜʣʷ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʨʠʣʦʙʠʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʩʪʨʘʪʠʛʨʘʬʠʠ ʉʘʷʥʦ-ɸʣʪʘʡʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʙʠʣʠʝʤ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʦʨʤ ʠʩʢʦʧʘʝʤʳʭ ʦʩʪʘʪʢʦʚ ʪʨʠʣʦʙʠʪʦʚ. ʀʭ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝ ʥʘ ʜʘʥʥʦʤ 

ʫʯʘʩʪʢʝ ʧʦʟʚʦʣʷʝʪ ʜʘʞʝ ʠʟʫʯʠʪʴ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʵʪʠʭ ʦʨʛʘʥʠʟʤʦʚ. ʊʘʢʞʝ, ʚ ʜʘʥʥʦʤ 

ʨʘʡʦʥʝ ʥʘʡʜʝʥʦ ʤʥʦʞʝʩʪʚʦ ʵʥʜʝʤʠʯʥʳʭ ʬʦʨʤ, ʨʘʥʝʝ ʥʝ ʚʩʪʨʝʯʘʚʰʠʭʩʷ ʠ ʥʝ ʠʟʫʯʝʥʥʳʭ. 

ʊʘʢʞʝ ʨʘʡʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʩʫʪʩʪʚʫʝʤ ʬʦʨʤ ʪʨʠʣʦʙʠʪʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʚ ʉʠʙʠʨʠ, 

ʥʦ ʠ ʧʦ ʚʩʝʤʫ ʟʝʤʥʦʤʫ ʰʘʨʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʚʦʣʴʥʦ ʯʝʪʢʦ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʜʘʥʥʳʡ ʫʯʘʩʪʦʢ ʩ ʜʨʫʛʠʤʠ. ɺ 

ʜʦʧʦʣʥʝʥʠʝ ʢʦ ʚʩʝʤʫ ʵʪʦʤʫ, ʨʘʟʨʝʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴʶ, ʭʦʨʦʰʝʡ ʦʙʥʘʞʝʥʥʦʩʪʴʶ ʠ ʦʪʯʝʪʣʠʚʦʡ 

ʩʪʨʘʪʠʛʨʘʬʠʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʜʚʠʥʫʪʴ ʝʛʦ ʚ ʯʠʩʣʦ ʚʘʞʥʝʡʰʠʭ ʥʝ ʪʦʣʴʢʦ ʚ ʉʘʷʥʦ-ɸʣʪʘʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʠ ʟʘ 

ʝʝ ʧʨʝʜʝʣʘʤʠ. 

ʀʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘʯʘʣʦʩʴ ʚ 1959 ʛ., ʢʦʛʜʘ ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʦʙʱʝʡ ʛʝʦʣʦʛʠʠ ɻʝʦʨʛʠʡ 

ɸʣʝʢʩʝʝʚʠʯ ʀʚʘʥʢʠʥ ʩ ʧʦʤʦʱʴʶ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ ʦʩʥʦʚʘʣ ʥʘ ʙʝʨʝʛʫ ʦʟ. ʇʠʦʥʝʨʩʢʦʛʦ ʙʣʠʟ ʧʦʩʝʣʢʘ 

ʊʫʠʤ ʧʦʣʠʛʦʥ ʜʣʷ ʫʯʝʙʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʘʢʪʠʢ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦʙ ʠʟʫʯʝʥʠʠ ʛʝʦʣʦʛʠʠ ʨʘʡʦʥʘ ʙʘʟʳ. 

ɻ.ɸ. ʀʚʘʥʢʠʥʳʤ ʙʳʣ ʟʘʢʣʶʯʝʥ ʩ ɿʘʧʘʜʥʦʡ ʛʝʦʣʦʛʦ-ʨʘʟʚʝʜʦʯʥʦʡ ʵʢʩʧʝʜʠʮʠʝʡ ʭʦʟʜʦʛʦʚʦʨ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʷʪʠʜʝʩʷʪʠʪʳʩʷʯʥʦʛʦ ʤʘʩʰʪʘʙʘ ʥʘ ʂʦʰʢʫʣʘʢʩʢʦʡ ʠ ʉʘʷʥʩʢʦ-

ʂʘʪʶʰʢʠʥʩʢʦʡ ʧʣʦʱʘʜʷʭ. 

ʅʘ ʂʦʰʢʫʣʘʢʩʢʦʡ ʧʣʦʱʘʜʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʘʣʝʦʥʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʧʦʩʣʫʞʠʚʰʠʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ ʉʠʙʠʨʠ ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʩʭʝʤ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʲʝʤʢʠ ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ʭʦʜʝ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʧʦ ʠʤʝʶʱʠʤʩʷ ʥʘ ʢʘʬʝʜʨʝ ʢʘʤʝʥʥʳʤ, ʛʨʘʬʠʯʝʩʢʠʤ ʠ ʪʝʢʩʪʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ ʩ ʜʨʫʛʠʤʠ ʨʘʡʦʥʘʤʠ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʦʢʦʣʦ 20 

ʬʦʪʦʪʘʙʣʠʮ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʟʘ ʜʦʣʛʠʝ ʛʦʜʳ ʠʟʫʯʝʥʠʷ ʨʘʡʦʥʘ ʜʦʮʝʥʪʦʤ ʢʘʬʝʜʨʳ ʆʙʱʝʡ ʛʝʦʣʦʛʠʠ ʀ.ʀ. ʂʦʧʪʝʚʳʤ. 

ɺ ʵʪʠ ʪʘʙʣʠʮʳ ʧʦʤʝʱʝʥʦ ʦʢʦʣʦ 500 ʬʦʪʦʛʨʘʬʠʡ ʧʨʦʢʘʣʝʥʥʳʭ ʠ ʦʪʧʨʝʧʘʨʠʨʦʚʘʥʥʳʭ  ʪʨʠʣʦʙʠʪʦʚ. 

 

 

ʈʠʩ. 1. ʊʦʯʢʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʪʨʠʣʦʙʠʪʦʚ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʫʯʘʩʪʢʘ ʛ. ʂʦʰʢʫʣʘʢ 

 

ʇʦ ʜʘʥʥʳʤ ʵʪʠʭ ʪʘʙʣʠʮ ʥʘ ʢʘʨʪʫ ʫʯʘʩʪʢʘ ʙʳʣʠ ʚʳʥʝʩʝʥʳ ʪʦʯʢʠ ʩ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʦʡ ʬʘʫʥʦʡ (ʨʠʩ. 1). ʅʘ 

ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʢʘʨʪʳ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʪʘʙʣʠʮʳ ʪʨʠʣʦʙʠʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʚʠʪʝ. 

ʅʘ ʨʠʩ. 2, 3, 4 ʠʟʦʙʨʘʞʝʥʳ ʬʦʨʤʳ ʪʨʠʣʦʙʠʪʦʚ, ʥʘʡʜʝʥʥʳʝ ʚ ʢʦʣʦʜʞʫʣʴʩʢʦʡ ʩʚʠʪʝ, ʧʦ ʢʦʪʦʨʳʤ 

ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʨʨʝʣʷʮʠʶ ʢʝʤʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʂʦʰʢʫʣʘʢʘ ʩ ʢʝʤʙʨʠʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʦʩʝʜʥʠʭ 

ʨʘʡʦʥʦʚ, ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʇʦ ʜʘʥʥʳʤ ʩʧʠʩʢʘʤ ʪʨʠʣʦʙʠʪʦʚ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʦʡ 1983 

ʛʦʜʘ ʪʘʢʞʝ ʙʳʣ ʫʪʦʯʥʝʥ ʚʦʟʨʘʩʪ ʩʚʠʪ (ʨʠʩ. 5): 

ʊʫʥʛʫʞʫʣʴʩʢʘʷ ʩʚʠʪʘ ï ʘʪʜʘʙʘʥʩʢʠʡ ʚʝʢ 

ʂʦʣʦʜʞʫʣʴʩʢʘʷ ʩʚʠʪʘ ï ʙʦʪʦʤʩʢʠʡ ʚʝʢ 

ɽʬʨʝʤʢʠʥʩʢʘʷ ʩʚʠʪʘ ï ʪʦʡʦʥʩʢʠʡ, ʥʠʟʳ ʘʤʛʠʥʩʢʦʛʦ ʚʝʢʘ 

ɹʝʟʳʤʷʥʥʘʷ ʠ ʩʣʘʜʢʦʢʦʨʝʥʴʝʚʩʢʘʷ ʩʚʠʪʳ - ʘʤʛʠʥʩʢʠʡ ʚʝʢ. 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʊʫʥʛʫʞʫʣʴʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʛʦʨʠʟʦʥʪʘʤʠ ʩʚʝʪʣʳʭ ʜʦʣʦʤʠʪʦʚ, ʩʚʝʪʣʳʭ ʠ 

ʩʚʝʪʣʦ-ʩʝʨʳʭ ʚʦʜʦʨʦʩʣʝʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ, ʨʝʞʝ, ʩʝʨʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʄʦʱʥʦʩʪʴ ʝʝ ʚ ʵʪʦʤ ʨʘʟʨʝʟʝ ʩʦʩʪʘʚʣʷʝʪ 750 

ʤ. ʅʘ ʧʦʜʩʪʠʣʘʶʱʝʡ ʪʘʨʞʫʣʴʩʢʦʡ ʪʫʥʛʫʞʫʣʴʩʢʘʷ ʩʚʠʪʘ ʟʘʣʝʛʘʝʪ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ ʥʝʩʦʛʣʘʩʠʝʤ, ʦʪʜʝʣʷʷʩʴ ʦʪ ʥʝʝ 

ʛʦʨʠʟʦʥʪʦʤ ʦʩʘʜʦʯʥʳʭ ʙʨʝʢʯʠʡ. ɺ ʢʨʦʚʣʝ ʩʚʠʪʳ ʚ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ, ʘ ʪʘʢʞʝ ʚ ʨʘʡʦʥʝ ʜʝʨ. ɽʬʨʝʤʢʠʥʦ 

ʚʩʪʨʝʯʝʥʳ ʦʩʪʘʪʢʠ ʪʨʠʣʦʙʠʪʦʚ ʨʦʜʘ Bulaiaspis (ʨʠʩ. 4). 

ʂʦʣʦʜʞʫʣʴʩʢʘʷ ʩʚʠʪʘ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ ʪʨʠ ʧʘʯʢʠ ʠ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ 650 ʤ. ʅʠʞʥʷʷ ʠʟ ʥʠʭ ï ʵʬʬʫʟʠʚʥʦ-

ʢʘʨʙʦʥʘʪʥʘʷ (ʙʘʟʘʣʴʪʳ, ʛʣʠʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ), ʩʨʝʜʥʷʷ ʩʦʩʪʦʠʪ ʠʟ ʯʝʨʥʳʭ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʘ ʚʝʨʭʥʷʷ 

ʠʤʝʝʪ ʠʟʚʝʩʪʥʷʢʦʚʦ-ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʠʩʪʳʡ ʩʦʩʪʘʚ. ɺ ʦʢʨʘʩʢʝ ʧʦʨʦʜ ʧʨʝʦʙʣʘʜʘʶʪ ʩʝʨʳʝ ʠ ʯʝʨʥʳʝ ʪʦʥʘ. ʅʘʡʜʝʥʳ 

ʪʨʠʣʦʙʠʪʳ Rondocephalus, Lenaspis, Bathyuriscellus, Binodaspis, Bulaiaspis, Tungusella (ʨʠʩ. 2, 3, 4). 

ɽʬʨʝʤʢʠʥʩʢʘʷ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʯʝʨʥʳʤʠ ʧʣʠʪʯʘʪʳʤʠ ʩʣʦʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ 

ʩʣʘʥʮʘʤʠ. ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜʝʨ. ɽʬʨʝʤʢʠʥʦ ʠ ʥʘ ɹʘʪʝʥʝʚʩʢʦʤ ʢʨʷʞʝ ʚ ʩʦʩʪʘʚʝ ʩʚʠʪʳ ʧʨʝʦʙʣʘʜʘʶʪ ʩʚʝʪʣʳʝ 

ʤʘʩʩʠʚʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʪʨʠʣʦʙʠʪʘʤʠ ʠ ʘʨʭʝʦʮʠʘʪʘʤʠ ʦʙʨʫʯʝʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʂʘʢ ʚ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ, 

ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʢ ʦʙʨʫʯʝʚʩʢʦʤʫ ʬʘʫʥʠʩʪʠʯʝʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ ʧʨʠʤʝʰʠʚʘʶʪʩʷ 

ʩʨʝʜʥʝʢʝʤʙʨʠʡʩʢʠʝ ʬʦʨʤʳ ʪʨʠʣʦʙʠʪʦʚ. ʇʦ ʦʙʲʝʤʫ ʩʚʠʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʡʦʥʩʢʦʤʫ ʷʨʫʩʫ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ. 

ʅʘʡʜʝʥʳ ʦʩʪʘʪʢʠ ʪʨʠʣʦʙʠʪʦʚ Chondranomocare, Proerbia, Menneraspis, Neopagetina, Chondragraulos. 

 

   

ʈʠʩ. 2. Rondocephalus ʈʠʩ. 3. Binodaspis ʈʠʩ. 4. Bulaiaspis 

 

ɹʝʟʳʤʷʥʥʘʷ ʩʚʠʪʘ ʚ ʂʦʰʢʫʣʘʢʩʢʦʤ ʨʘʟʨʝʟʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʘʯʢʦʡ ʩʝʨʳʭ ʛʨʘʚʝʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ 

ʤʦʱʥʦʩʪʴʶ ʦʪ 30 ʜʦ 300 ʤ. ɺ ʨʘʡʦʥʝ ɽʬʨʝʤʢʠʥʦ ʚ ʦʩʥʦʚʘʥʠʠ ʩʚʠʪʳ ʚʩʪʨʝʯʝʥʳ ʪʨʠʣʦʙʠʪʳ ɭ2 ï Olenoides ʠ 

Oryctocephalidae, ʘ ʥʘ ʂʦʰʢʫʣʘʢʝ ï Chondranomocare. 

ʉʣʘʜʢʦʢʦʨʝʥʴʝʚʩʢʘʷ ʩʚʠʪʘ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʂʦʰʢʫʣʘʢʩʢʦʤ ʨʘʟʨʝʟʝ, ʛʜʝ ʦʥʘ ʩ ʧʝʨʝʨʳʚʦʤ ʠ 

ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʪʘ ʢʦʰʢʫʣʘʢʩʢʠʤʠ ʵʬʬʫʟʠʚʘʤʠ, ʩʣʦʞʝʥʘ ʯʝʨʥʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ (ʚʥʠʟʫ) ʩ 

Paradoxides, Kooteniella ʠ ʜʨʫʛʠʤʠ ʪʨʠʣʦʙʠʪʘʤʠ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ, ʙʝʣʳʤʠ ʠ ʨʦʟʦʚʦ-ʙʝʣʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ 

Erbia, Chondranomocare, Koptura, Kootenia, Granularia ʠ ʜʨʫʛʠʤʠ ï ʚʚʝʨʭʫ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ï ʙʦʣʝʝ 160 ʤ.  

 

 

ʈʠʩ. 5. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ ʫʯʘʩʪʢʘ ʛ. ʂʦʰʢʫʣʘʢ 

 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘ ʫʯʘʩʪʢʝ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʜʝʤʠʯʥʳʭ ʬʦʨʤ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʪʘʙʣʠʮʳ. ʕʪʦ ʪʘʢʠʝ ʚʠʜʳ, ʢʘʢ Koschkulaspis procera, Binodaspina cf. remota, Botomellina 

cylindrical, Binodaspina lata, Aldonellus lepidus, Binodaspis patula ʠ ʜʨ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʆʉʊʈɸʂʆɼʓ ʉʈɽɼʅɽʕʆʎɽʅʆɺʓʍ ʆʊʃʆɾɽʅʀʁ ʖɾʅʆɻʆ ʉʂʃʆʅɸ  
ʋʂʈɸʀʅʉʂʆɻʆ ʑʀʊɸ  

ʆ.ɺ. ɹʦʥʜʘʨʴ, ʄ.ʃ. ʗʨʦʱʫʢ  
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʆ.ɺ. ɹʦʥʜʘʨʴ 

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʆʣʝʩʷ ɻʦʥʯʘʨʘ, ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, 
ʋʢʨʘʠʥʘ  

 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ 

ʵʦʮʝʥʘ, ʚʦʧʨʦʩʘʤʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʢʦʨʨʝʣʷʮʠʠ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [1-3, 5-9 ʠ ʜʨ.]. ʉʨʝʜʠ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʳ ʤʦʣʣʶʩʢʠ ʠ ʬʦʨʘʤʠʥʠʬʝʨʳ. ɼʘʥʥʳʝ ʧʦ ʦʩʪʨʘʢʦʜʘʤ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʠʟʚʝʩʪʥʦʡ ʤʦʥʦʛʨʘʬʠʠ ɺ.ɻ. ʐʝʨʝʤʝʪʳ [10], ʚ ʢʦʪʦʨʦʡ ʦʧʠʩʘʥʦ ʩʚʳʰʝ 200 ʚʠʜʦʚ ʦʩʪʨʘʢʦʜ, 

ʚʳʜʝʣʝʥʳ ʠʭ ʘʩʩʦʮʠʘʮʠʠ ʜʣʷ ʨʘʟʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʦʧʠʩʘʥʳ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʩʪʨʘʢʦʜʦʚʦʡ ʬʘʫʥʳ ʚ ʧʘʣʝʦʛʝʥʦʚʦʤ ʙʘʩʩʝʡʥʝ. 

ʀʥʪʝʨʝʩʥʳʡ c ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʨʝʟ ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʦʙʥʘʨʫʞʝʥ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʙʦʨʪʫ ʢʘʨʴʝʨʘ ɺʠʟʠʨʢʘ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʘʩʯʣʝʥʝʥʠʝ ʠ 

ʢʦʨʨʝʣʷʮʠʷ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʥʝʝ [2]. ɿʜʝʩʴ ʚʩʪʨʝʯʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʩʪʘʪʢʠ ʠʩʢʦʧʘʝʤʳʭ ʦʨʛʘʥʠʟʤʦʚ 

ï ʤʦʣʣʶʩʢʠ, ʦʩʪʨʘʢʦʜʳ, ʬʦʨʘʤʠʥʠʬʝʨʳ, ʩʧʦʥʛʠʦʬʘʫʥʘ, ʠʥʬʫʟʦʨʠʠ, ʥʘʥʦʧʣʘʥʢʪʦʥ. ʆʩʪʨʘʢʦʜʳ ʜʘʥʥʦʛʦ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʩʨʝʜʥʝʛʦ ʵʦʮʝʥʘ ʜʦ ʥʝʜʘʚʥʠʭ ʧʦʨ ʠʟʫʯʝʥʳ ʥʝ ʙʳʣʠ [2]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 17 ʚʠʜʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 15 ʨʦʜʘʤ 

ʦʩʪʨʘʢʦʜ. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʧʦ ʩʦʩʪʘʚʫ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Trachyleberis, Pontocythere, 

Krithe. ʀʟʦʙʨʘʞʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʦʩʪʨʘʢʦʜ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ. ʀʭ ʦʧʠʩʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʩʦʛʣʘʩʥʦ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʭʝʤʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʘʢʫʰʢʦʚʳʭ ʨʘʯʢʦʚ, ʚ ʢʦʪʦʨʦʡ ʤʘʢʩʠʤʘʣʴʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚʩʝ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʬʘʫʥʳ ʨʘʟʥʦʛʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ [4].\ 

 

 
ʈʠʩ. ʆʩʪʨʘʢʦʜʳ ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʢʘʨʴʝʨʘ ɺʠʟʠʨʢʘ (ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ): 1 ï 

Leguminocythereis striatopunctata (Roemer), ʧʨʘʚʘʷ ʩʪʚʦʨʢʘ, ʭ 80; 2 ï Kingmaina forbesiana (Bosquet), ʧʨʘʚʘʷ 

ʩʪʚʦʨʢʘ, ʭ 120. 

 

Leguminocythereis striatopunctata (Roemer) 

1956. Leguminocythereis striatopunctata (Roemer): ʐʝʨʝʤʝʪʘ, ʩ. 148, ʪʘʙʣ. XIII, ʬʠʛ. 1-2.   

ʄʘʪʝʨʠʘʣ. 3 ʩʪʚʦʨʢʠ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ. 

ʆʧʠʩʘʥʠʝ. ʇʦ ʬʦʨʤʝ ʨʘʢʦʚʠʥʘ ʩʫʙʦʚʘʣʴʥʘʷ. ʊʦʣʩʪʘʷ, ʥʝʧʨʦʟʨʘʯʥʘʷ, ʤʘʪʦʚʘʷ. ʇʦ ʜʣʠʥʝ ʨʘʢʦʚʠʥʘ 

ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ (1,10 ʤʤ), ʧʦ ʩʪʝʧʝʥʠ ʫʜʣʠʥʝʥʥʦʩʪʠ ï ʫʤʝʨʝʥʥʦ ʫʜʣʠʥʝʥʥʘʷ (L/H = 1,83). ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʝʨʝʜʠʥʫ ʩʪʚʦʨʢʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʧʫʢʣʦʩʪʴ ʚ ʚʠʜʝ ʰʠʨʦʢʦʛʦ ʩʬʝʨʦʚʠʜʥʦʛʦ ʙʫʛʦʨʢʘ, 

ʩʧʘʜʘʶʱʝʛʦ ʢ ʢʦʥʮʘʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʙʨʶʰʥʦʡ ʯʘʩʪʠ. 

ʌʦʨʤʘ ʩʧʠʥʥʦʛʦ ʢʨʘʷ ʩʣʘʙʦ ʚʳʧʫʢʣʘʷ, ʩʣʘʙʦ ʥʘʢʣʦʥʝʥʥʘʷ ʢ ʧʝʨʝʜʥʝʤʫ ʠ ʟʘʜʥʝʤʫ ʢʦʥʮʘʤ. ʇʝʨʝʭʦʜ ʢ 

ʧʝʨʝʜʥʝʤʫ ʢʨʘʶ ʧʣʘʚʥʦ ʦʢʨʫʛʣʝʥʥʳʡ, ʢ ʟʘʜʥʝʤʫ ï ʧʦʜ ʰʠʨʦʢʦ ʦʢʨʫʛʣʝʥʥʳʤ ʪʫʧʳʤ ʫʛʣʦʤ. ʂʘʨʜʠʥʘʣʴʥʳʝ ʫʛʣʳ 

ʥʝ ʚʳʨʘʞʝʥʳ. ɹʨʶʰʥʦʡ ʢʨʘʡ ʰʠʨʦʢʦ ʚʳʧʫʢʣʳʡ, ʩʣʘʙʦ ʚʦʛʥʫʪʳʡ ʚ ʧʝʨʝʜʥʝʡ ʪʨʝʪʠ ʩʪʚʦʨʢʠ. ʇʝʨʝʭʦʜ ʢ ʧʝʨʝʜʥʝʤʫ 

ʠ ʟʘʜʥʝʤʫ ʢʦʥʮʘʤ ʧʦʜ ʦʢʨʫʛʣʝʥʥʳʤ ʪʫʧʳʤ ʫʛʣʦʤ. ʇʝʨʝʜʥʠʡ ʠ ʟʘʜʥʠʡ ʢʦʥʮʳ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ ʚʳʩʦʪʳ. 

ʌʦʨʤʘ ʧʝʨʝʜʥʝʛʦ ʢʦʥʮʘ ʧʣʘʚʥʦ ʦʢʨʫʛʣʝʥʥʘʷ. ʌʦʨʤʘ ʧʝʨʝʜʥʝʛʦ ʢʨʘʷ ʩʪʚʦʨʢʠ ʚʦʣʥʠʩʪʘʷ. ʉʪʝʧʝʥʴ ʩʢʦʰʝʥʥʦʩʪʠ ʚ 

ʧʝʨʝʜʥʝʩʧʠʥʥʦʡ ʯʘʩʪʠ ʩʣʘʙʘʷ. ʌʦʨʤʘ ʟʘʜʥʝʛʦ ʢʦʥʮʘ ï ʨʝʟʢʦ ʦʢʨʫʛʣʝʥʥʘʷ, ʥʝʨʦʚʥʘʷ, ʩ ʫʩʪʫʧʦʤ. 

ʄʘʢʨʦʩʢʫʣʴʧʪʫʨʘ ʨʘʟʚʠʪʘ, ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʚʦʨʢʠ ʛʨʫʙʦʩʢʫʣʴʧʪʫʨʠʨʦʚʘʥʘ. 

ʇʨʠʩʫʪʩʪʚʫʶʪ ʵʣʝʤʝʥʪʳ ʤʘʢʨʦʩʢʫʣʴʧʪʫʨʳ ɯ ʧʦʨʷʜʢʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʧʦʢʨʳʪʘ ʩʝʪʢʦʡ ʨʝʙʝʨ, ʯʝʪʢʠʭ, 

ʜʣʠʥʥʳʭ, ʧʝʨʝʤʳʯʢʠ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʦʙʨʘʟʫʶʪ ʛʣʫʙʦʢʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʷʯʝʡʢʠ. ʅʘ ʤʝʩʪʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʣʷ 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʤʫʩʢʫʣʴʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʨʘʩʧʦʣʦʞʝʥ ʥʝʚʳʩʦʢʠʡ ʦʢʨʫʛʣʳʡ ʙʫʛʦʨʦʢ, ʧʦ ʢʦʪʦʨʦʤʫ ʨʝʙʨʘ ʢʘʢ ʙʳ ʟʘʚʦʨʘʯʠʚʘʶʪʩʷ ʚ 

ʚʠʜʝ ʩʧʠʨʘʣʠ. ʆʪ ʵʪʦʛʦ ʙʫʛʦʨʢʘ ʢ ʧʝʨʝʜʥʝʤʫ ʢʨʘʶ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʜʚʘ ʨʷʜʘ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʷʯʝʝʢ. 

ʕʣʝʤʝʥʪʳ ʤʘʢʨʦʩʢʫʣʴʧʪʫʨʳ ɯɯ ʧʦʨʷʜʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʦʪʦʨʦʯʢʠ ʤʘʣʝʥʴʢʠʭ ʰʠʧʦʚ ʥʘ ʧʝʨʝʜʥʝʤ 

ʢʨʘʝ ʠ ʪʨʝʭ ʰʠʧʦʚ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʥʘ ʟʘʜʥʝʤ ʢʨʘʝ. 

ʄʝʟʦʩʢʫʣʴʧʪʫʨʘ ʨʘʟʚʠʪʘ ï ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʚʦʨʢʠ ʛʨʫʙʦʩʢʫʣʴʧʪʫʨʠʨʦʚʘʥʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʙʦʣʴʰʠʤʠ ʷʯʝʡʢʘʤʠ ʯʝʪʳʨʝʭʛʨʘʥʥʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ. 

ɻʣʘʟʥʦʝ ʧʷʪʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ. 

ʂʨʘʝʚʘʷ ʧʦʨʦʚʦ-ʢʘʥʘʣʴʥʘʷ ʟʦʥʘ ʰʠʨʦʢʘʷ ʩ ʯʘʩʪʳʤʠ ʧʨʷʤʳʤʠ ʢʘʥʘʣʘʤʠ.   

ʈʘʟʤʝʨʳ, ʤʤ. ɼʣʠʥʘ ʨʘʢʦʚʠʥʳ ï 1,10, ʚʳʩʦʪʘ ʩʝʨʝʜʠʥʳ ï 0,60. 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. ʂʘʨʴʝʨ ɺʠʟʠʨʢʘ (ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʕʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʖʞʥʦʡ ʋʢʨʘʠʥʳ, ʥʠʞʥʝʵʦʮʝʥʦʚʳʝ - ʦʣʠʛʦʮʝʥʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. 

 

Kingmaina forbesiana (Bosquet) 

1956. Kingmaina forbesiana (Bosquet): ʐʝʨʝʤʝʪʘ, ʩ. 100, ʪʘʙʣ. VII, ʬʠʛ. 15-18. 

ʄʘʪʝʨʠʘʣ. 2 ʩʪʚʦʨʢʠ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ. 

ʆʧʠʩʘʥʠʝ. ʌʦʨʤʘ ʨʘʢʦʚʠʥʳ ʦʢʨʫʛʣʝʥʥʦ ʩʫʙʧʨʷʤʦʫʛʦʣʴʥʘʷ ʙʝʟ ʢʦʥʚʝʨʛʝʥʮʠʠ ʢ ʟʘʜʥʝʤʫ ʢʦʥʮʫ. ʊʦʣʩʪʘʷ, 

ʥʝʧʨʦʟʨʘʯʥʘʷ, ʤʘʪʦʚʘʷ. ʇʦ ʜʣʠʥʝ ʨʘʢʦʚʠʥʘ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ (0,83 ʤʤ), ʧʦ ʩʪʝʧʝʥʠ ʫʜʣʠʥʝʥʥʦʩʪʠ ï ʫʤʝʨʝʥʥʦ 

ʫʜʣʠʥʝʥʥʘʷ (L/H = 1,95). ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʨʘʢʦʚʠʥʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʜʥʠʡ ʢʨʘʡ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʧʫʢʣʦʩʪʴ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦ-ʙʨʶʰʥʦʡ ʯʘʩʪʠ ʠ ʚʳʨʘʞʝʥʘ ʚ ʚʠʜʝ ʙʦʢʦʚʦʛʦ ʙʨʶʰʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʚ ʬʦʨʤʝ 

ʢʨʳʣʦʚʠʜʥʦʡ ʩʢʣʘʜʢʠ. ʉʧʠʥʥʦʡ ʢʨʘʡ ʧʨʷʤʦʡ, ʩʣʘʙʦ ʥʘʢʣʦʥʝʥʥʳʡ ʢ ʟʘʜʥʝʤʫ ʢʦʥʮʫ. ʇʝʨʝʭʦʜ ʢ ʧʝʨʝʜʥʝʤʫ ʢʦʥʮʫ 

ʧʣʘʚʥʦ ʦʢʨʫʛʣʝʥʥʳʡ, ʢ ʟʘʜʥʝʤʫ ï ʧʦʜ ʫʟʢʦ ʟʘʢʨʫʛʣʝʥʥʳʤ ʪʫʧʳʤ ʫʛʣʦʤ ï ʫʩʪʫʧʦʤ. ɹʨʶʰʥʦʡ ʢʨʘʡ ʧʘʨʘʣʣʝʣʝʥ 

ʩʧʠʥʥʦʤʫ ʢʨʘʶ ʠ ʩʣʘʙʦ ʚʦʛʥʫʪ ʚ ʧʝʨʝʜʥʝʡ ʪʨʝʪʠ ʨʘʢʦʚʠʥʳ. ʇʝʨʝʭʦʜ ʢ ʧʝʨʝʜʥʝʤʫ ʢʦʥʮʫ ï ʧʣʘʚʥʦ ʦʢʨʫʛʣʝʥʥʳʡ, ʢ 

ʟʘʜʥʝʤʫ ʢʦʥʮʫ ï ʧʦʜ ʦʢʨʫʛʣʝʥʥʳʤ ʪʫʧʳʤ ʫʛʣʦʤ. ʈʘʟʥʠʮʘ ʚʳʩʦʪ ʧʝʨʝʜʥʝʛʦ ʠ ʟʘʜʥʝʛʦ ʢʦʥʮʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ. 

ʌʦʨʤʘ ʧʝʨʝʜʥʝʛʦ ʢʦʥʮʘ ʨʘʢʦʚʠʥʳ ʧʣʘʚʥʦ ʰʠʨʦʢʦ ʦʢʨʫʛʣʝʥʥʘʷ, ʚʦʣʥʠʩʪʘʷ, ʬʦʨʤʘ ʟʘʜʥʝʛʦ ʢʦʥʮʘ ï ʚ ʚʠʜʝ ʫʩʪʫʧʘ ʩ 

ʦʪʨʦʩʪʢʦʤ ʥʠʞʝ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʨʘʢʦʚʠʥʳ. 

ʄʘʢʨʦʩʢʫʣʴʧʪʫʨʘ ʨʘʟʚʠʪʘ, ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʢʦʚʠʥʳ ʛʨʫʙʦʩʢʫʣʴʧʪʫʨʠʨʦʚʘʥʘ. 

ʕʣʝʤʝʥʪʳ ʤʘʢʨʦʩʢʫʣʴʧʪʫʨʳ ɯ ʧʦʨʷʜʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʚʫʭ ʙʦʨʦʟʜ ʚʦʟʣʝ ʧʝʨʝʜʥʝʛʦ ʢʨʘʷ ʨʘʢʦʚʠʥʳ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʷʯʝʝʢ. ʇʦ ʨʘʟʤʝʨʘʤ ʙʦʨʦʟʜʳ ʜʣʠʥʥʳʝ, ʥʘʯʠʥʘʶʪʩʷ ʦʪ 

ʧʝʨʝʜʥʝʩʧʠʥʥʦʛʦ ʫʛʣʘ ʠ ʜʦʭʦʜʷʪ ʜʦ ʙʨʶʰʥʦʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ʨʝʙʨʘ. 

ʕʣʝʤʝʥʪʳ ʤʘʢʨʦʩʢʫʣʴʧʪʫʨʳ II  ʧʦʨʷʜʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʠʤʠ ʟʫʙʯʠʢʘʤʠ ʥʘ ʧʝʨʝʜʥʝʤ ʢʨʘʝ, ʰʠʧʘʤʠ ʥʘ 

ʟʘʜʥʝʤ ʦʪʨʦʩʪʢʝ 

ʄʝʟʦʩʢʫʣʴʧʪʫʨʘ ʨʘʟʚʠʪʘ ʚ ʚʠʜʝ ʫʜʣʠʥʝʥʥʳʭ ʷʯʝʝʢ. 

ɻʣʘʟʥʦʝ ʧʷʪʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ. 

ʂʨʘʝʚʘʷ ʧʦʨʦʚʦ-ʢʘʥʘʣʴʥʘʷ ʟʦʥʘ ʰʠʨʦʢʘʷ ʩ ʯʘʩʪʳʤʠ ʧʨʷʤʳʤʠ ʢʘʥʘʣʘʤʠ. 

ʈʘʟʤʝʨʳ, ʤʤ. ɼʣʠʥʘ ʨʘʢʦʚʠʥʳ ï  0,83, ʚʳʩʦʪʘ ʩʝʨʝʜʠʥʳ ï 0,425. 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. ʂʘʨʴʝʨ ɺʠʟʠʨʢʘ (ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʉʨʝʜʥʝ- ʠ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʖʞʥʦʡ ʋʢʨʘʠʥʳ, ʥʠʞʥʝ- ʠ ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʈɸʉʊʀʊɽʃʔʅʓɽ ʆʉʊɸʊʂʀ ʀɿ ɺɽʈʍʅɽʇɸʃɽʆɿʆʁʉʂʀʍ ʆʊʃʆɾɽʅʀʁ 
ɸʅɾɽʈʆ-ʉʋɼɾɽʅʉʂʆɻʆ ʈɸʁʆʅɸ ʂʋɿɹɸʉʉɸ 
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ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʦʮʝʥʪ ʀ.ɺ. ʈʳʯʢʦʚʘ, ʟʘʚʝʜʫʶʱʘʷ ʤʫʟʝʝʤ ʃ.ɻ. ʇʦʨʦʭʦʚʥʠʯʝʥʢʦ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ʀʟʫʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ɸʥʞʝʨʦ-ʉʫʜʞʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʟʙʘʩʩʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʘʩʯʣʝʥʝʥʠʠ ʠ ʦʙʦʩʥʦʚʘʥʠʠ ʚʦʟʨʘʩʪʘ ʫʛʣʝʥʦʩʥʳʭ ʪʦʣʱ. ʈʝʛʠʦʥ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʦʙʣʘʩʪʴʶ ʫʛʣʝʜʦʙʳʯʠ 

ʈʦʩʩʠʠ. ʇʦʵʪʦʤʫ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʵʪʦʤʫ ʨʝʛʠʦʥʫ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʠ ʥʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ.  

ɸʥʞʝʨʦ-ʉʫʜʞʝʥʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʂʫʟʥʝʮʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʧʣʘʥʝ 

ʦʩʥʦʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ɸʥʞʝʨʦ-ʉʫʜʞʝʥʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴ, ʚʳʪʷʥʫʪʘʷ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜ, ʧʦʩʪʝʧʝʥʥʦ ʧʦʛʨʫʞʘʶʱʘʷʩʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʆʪʣʦʞʝʥʠʷ ʫʛʣʝʥʦʩʥʦʡ ʙʘʣʘʭʦʥʩʢʦʡ ʩʝʨʠʠ 

(ʢʘʨʙʦʥ-ʥʠʞʥʷʷ ʧʝʨʤʴ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ, ʫʛʣʷʤʠ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʩʣʦʷʤʠ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ [1].  

ʀʟ ʵʪʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʚ 60-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ ʆ.ʂ. ʉʢʨʠʧʢʦ ʩʦʙʨʘʥʘ ʢʦʣʣʝʢʮʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, 

ʥʘʩʯʠʪʳʚʘʶʱʘʷ ʧʦʨʷʜʢʘ 300 ʦʙʨʘʟʮʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 1000 ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ [2]. ʅʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʘʚʪʦʨʦʤ ʨʘʙʦʪʳ ʠʟ ʵʪʠʭ ʩʙʦʨʦʚ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʦʢʦʣʦ 170 ʦʪʧʝʯʘʪʢʦʚ ʨʘʩʪʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʧʪʝʨʠʜʦʬʠʪʳ ï Angarodendron, Calamites ʠ Annularia; ʧʠʥʦʬʠʪʳ ï Gondwanidium, Angaropteridium, Cordaites ʠ 

Rufloria. ʇʨʝʦʙʣʘʜʘʶʪ ʚ ʢʦʣʣʝʢʮʠʠ ʣʠʩʪʴʷ ʢʦʨʜʘʠʪʦʚʳʭ, ʥʝ ʠʟʫʯʝʥʥʳʝ ʨʘʥʝʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʧʠʜʝʨʤʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ. ʇʦʵʪʦʤʫ, ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʦʩʚʦʝʥʠʝ ʤʝʪʦʜʘ ʵʧʠʜʝʨʤʘʣʴʥʳʭ (ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʭ) ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʦʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʘ ʚʤʝʱʘʶʱʠʭ ʠʭ ʦʪʣʦʞʝʥʠʡ.  

ʄʝʪʦʜʳ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʨʜʘʠʪʦʚʳʭ ʜʝʪʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʳ ʉ.ɺ. ʄʝʡʝʥʦʤ ʠ ʃ.ɺ. 

ɻʣʫʭʦʚʦʡ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʧʦʢʘʟʳʚʘʪʴ ʭʦʨʦʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʨʝʰʝʥʠʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʆʪʧʝʯʘʪʢʠ ʢʦʨʜʘʠʪʦʚʳʭ ʘʚʪʦʨʦʤ ʠʟʫʯʘʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ 

ʤʠʢʨʦʩʢʦʧʘ ʄɹʉ-10 (ʚ ʦʪʨʘʞʝʥʥʦʤ ʩʚʝʪʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦ 100 ʨʘʟ). ʌʦʨʤʘ ʦʧʠʩʘʥʠʷ ʠ ʪʝʨʤʠʥʦʣʦʛʠʷ 

ʧʨʠʤʝʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʘʤʠ ʉ.ɺ. ʄʝʡʝʥʘ [3] ʠ ʃ.ɺ. ɻʣʫʭʦʚʦʡ [4]. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʦʧʠʩʘʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʦʩʪʘʪʢʦʚ ʣʠʩʪʴʝʚ ʢʦʨʜʘʠʪʦʚʳʭ ʠʟ ʫʢʘʟʘʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʧʦʜ ˉ 70, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪʩʷ ʚ ʬʦʥʜʘʭ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʫʟʝʷ ʊʇʋ. 

ʆʪʜʝʣ Pinophyta. ɻʦʣʦʩʝʤʝʥʥʳʝ 

ʇʦʨʷʜʦʢ Cordaitales. ʂʦʨʜʘʠʪʘʥʪʦʚʳʝ 
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Rufloria superba Gluchova 

ʊʘʙʣ., ʌʠʛ. 1. 

1989. Rufloria superba ɻʣʫʭʦʚʘ. ʉʠʩʪʝʤʘʪʠʢʘ, ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ, ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʨʫʬʣʦʨʠʡ, ʩ. 41ï42, ʪʘʙʣ. 6, ʬʠʛ. 9.  

ɻʦʣʦʪʠʧ.ʉʌʋ ʀɻɼɻɻ, ʵʢʟ. ˉ166/6-1 (ʪʘʙʣ. 6, ʬʠʛ. 9); ʂʫʟʥʝʮʢʠʡ ʙʘʩʩʝʡʥ, ʛ. ʇʨʦʢʦʧʴʝʚʩʢ,  

ʰʘʭʪʘ çɿʠʤʠʥʢʘ 3-4è, ʩʢʚ. 6694, ʛʣ. 201 ʤ; ʥʠʞʥʷʷ ʧʝʨʤʴ, ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʩʚʠʪʘ. 

ʆʧʠʩʘʥʠʝ. ʀʟ ʦʧʠʩʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 3 ʵʢʟʝʤʧʣʷʨʘ ʦʪʥʝʩʝʥʳ ʢ ʜʘʥʥʦʤʫ ʚʠʜʫ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʘʤʠ 

ʩʨʝʜʥʠʭ ʧʦ ʰʠʨʠʥʝ ʠʣʠ ʰʠʨʦʢʠʭ ʣʠʩʪʴʝʚ. ʐʠʨʠʥʘ ʣʠʩʪʴʝʚ 15-30 ʤʤ. ʆʪʧʝʯʘʪʢʠ ʦʩʥʦʚʘʥʠʷ ʠ ʚʝʨʭʫʰʢʠ ʥʝ 

ʩʦʭʨʘʥʠʣʠʩʴ. 

ʃʠʩʪ ʤʝʜʣʝʥʥʦ ʩʫʞʘʝʪʩʷ ʢʚʝʨʭʫ ʠ ʢʥʠʟʫ. ʐʠʨʠʥʘ ʢ ʩʝʨʝʜʠʥʝ ʣʠʩʪʘ ʜʦʩʪʠʛʘʝʪ 30 ʤʤ. ɾʠʣʢʠ ʪʦʥʢʠʝ, 

ʧʨʷʤʳʝ, ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ, ʧʦʯʪʠ ʧʘʨʘʣʣʝʣʴʥʳ ʜʨʫʛ ʜʨʫʛʫ. ɻʫʩʪʦʪʘ ʞʠʣʦʢ ʩʦʩʪʘʚʣʷʝʪ 12-15 ʞʠʣʦʢ ʥʘ 5 ʤʤ. 

ɾʠʣʢʦʚʘʥʠʝ ʙʦʣʝʝ ʨʝʜʢʦʝ ʚ ʩʝʨʝʜʠʥʝ ʣʠʩʪʘ ʠ ʫʯʘʱʘʝʪʩʷ ʙʣʠʞʝ ʢ ʢʨʘʷʤ. ʂʨʘʷ ʚʝʨʭʥʝʛʦ ʣʠʩʪʘ ʧʦʜʦʛʥʫʪʳ ʢʥʠʟʫ. 

ʉʦʭʨʘʥʠʣʘʩʴ ʯʘʩʪʷʤʠ ʬʠʪʦʣʝʡʤʘ.  

ɺʝʨʭʥʷʷ ʵʧʠʜʝʨʤʘ (ʚ. ʵ). ʏʝʨʝʟ ʚ. ʵ. ʧʨʦʧʝʯʘʪʳʚʘʶʪʩʷ ʞʠʣʢʠ ʠ ʜʦʨʟʘʣʴʥʳʝ ʞʝʣʦʙʢʠ (ɼɾ). 

ʅʠʞʥʷʷ ʵʧʠʜʝʨʤʘ (ʦʪʧʝʯʘʪʦʢ). ɼɾ ʚʳʨʘʞʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʣʠʩʪʘ ʧʦ-ʨʘʟʥʦʤʫ. ʇʦ ʦʩʠ ʦʥʠ ʙʦʣʝʝ 

ʰʠʨʦʢʠʝ, ʢ ʢʨʘʷʤ ʩʫʞʘʶʪʩʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʜʦʛʥʫʪʦʩʪʴʶ ʢʨʘʝʚ ʣʠʩʪʘ. ʇʦ ʣʠʩʪʫ ɼɾ ʨʘʩʧʨʝʜʝʣʝʥʳ ʨʘʚʥʦʤʝʨʥʦ. 

ɼɾ ʰʠʨʦʢʠʝ, ʨʝʣʴʝʬʥʳʝ, ʥʝʨʘʚʥʦʤʝʨʥʳʝ ʧʦ ʰʠʨʠʥʝ, ʙʝʟ ʫʢʨʝʧʣʷʶʱʠʭ ʪʷʞʝʡ. ʇʦʜ ʞʠʣʢʘʤʠ ʦʪʧʝʯʘʪʘʣʠʩʴ 

ʠʟʚʠʣʠʩʪʳʝ ʨʷʜʳ ʫʜʣʠʥʝʥʥʳʭ ʞʠʣʦʢ. ɺ ʦʩʝʚʦʡ ʯʘʩʪʠ ʣʠʩʪʘ ʚʠʜʥʳ ʚʦʣʦʩʢʠ.  

ʉʨʘʚʥʝʥʠʝ. ʆʪ R. rasskasovae ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʠʤʠ ʠ ʨʦʚʥʳʤʠ ɼɾ ʠ ʬʦʨʤʦʡ ʚʝʨʭʫʰʢʠ; ʦʪ R. 

cunita Gluchova - ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʣʦʩʢʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ, ʬʦʨʤʦʡ ʣʠʩʪʘ ʠ ʙʦʣʝʝ ʫʟʢʠʤʠ ɼɾ. 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ. ʂʫʟʥʝʮʢʠʡ ʙʘʩʩʝʡʥ, ɸʥʞʝʨʩʢʠʡ ʨʘʡʦʥ, ʰʘʭʪʘ 9-15, ʛʦʨʠʟʦʥʪ 10. 

Rufloria rasskasovae Meyen 

ʊʘʙʣ., ʌʠʛ. 2. 

1961. Noeggerathiopsis latiolia ʐʚʝʜʦʚ. ʇʝʨʤʩʢʘʷ ʬʣʦʨʘ ʩʝʚʝʨʘ ɽʥʠʩʝʡʩʢʦ-ʃʝʥʩʢʦʛʦ ʢʨʘʷ, ʩʪʨ. 106, ʪʘʙʣ. 

XXXXV , ʬʠʛ. 3 

1966. Rufloria rasskasovae ʄʝʡʝʥ. ʂʦʨʜʘʠʪʦʚʳʝ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʟʦʷ ʩʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ, ʩʪʨ. 128, ʪʘʙʣ. 

XXVIII , 1-6; ʬʠʛ. 42. ʘ-ʚ. 

ɻʦʣʦʪʠʧ. ɻʀʅ, ˉ 3733:364, 364ʘ-2, ʊʫʥʛʫʩʩʢʠʡ ʙʘʩʩʝʡʥ, ʧʨʘʚʳʡ ʙʝʨʝʛ ʨ. ʅʠʞʥʝʡ ʊʫʥʛʫʩʢʠ ʧʨʦʪʠʚ ʨ. 

ʍʫʢʦ (çʑʝʢʠè), ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʦʙʥʘʞʝʥʠʷ; ʙʫʨʛʫʢʣʠʥʩʢʘʷ ʩʚʠʪʘ, ʥʠʞʥʷʷ ʧʝʨʤʴ: ʪʘʙʣ. XXVIII , 3, 4. 

ʆʧʠʩʘʥʠʝ. ʀʟ ʦʧʠʩʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 2 ʵʢʟʝʤʧʣʷʨʘ ʦʪʥʝʩʝʥʳ ʢ ʜʘʥʥʦʤʫ ʚʠʜʫ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʘʤʠ 

ʩʨʝʜʥʠʭ ʧʦ ʰʠʨʠʥʝ ʣʠʩʪʴʝʚ. ʐʠʨʠʥʘ ʣʠʩʪʴʝʚ 15-20 ʤʤ. ʅʘʠʙʦʣʴʰʝʡ ʚʘʨʠʘʮʠʠ ʚ ʬʦʨʤʝ ʠʩʧʳʪʳʚʘʝʪ ʚʝʨʭʫʰʢʘ, 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʫ ʦʜʥʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʧʦʣʫʢʨʫʛʣʘʷ ʠ ʩʣʝʛʢʘ ʧʨʠʪʫʧʣʝʥʥʘʷ, ʘ ʫ ʜʨʫʛʠʭ ʣʦʧʘʪʦʚʠʜʥʘʷ. ʆʩʥʦʚʘʥʠʝ 

ʩʣʘʙʦ ʩʦʭʨʘʥʠʣʦʩʴ ʥʘ ʦʜʥʦʤ ʦʪʧʝʯʘʪʢʝ (ʪʘʙʣ., ʬʠʛ. 2). 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʃʠʩʪ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ ʚ ʰʠʨʠʥʝ (14 ʤʤ). ɾʠʣʢʠ ʪʦʥʢʠʝ, ʧʨʷʤʳʝ, ʩʣʝʛʢʘ 

ʚʝʝʨʦʦʙʨʘʟʥʳʝ, ʯʝʪʢʦ ʚʳʨʘʞʝʥʳ. ɺ ʦʩʝʚʦʡ ʯʘʩʪʠ ʧʨʦʷʚʣʷʶʪʩʷ ʨʝʞʝ, ʘ ʙʣʠʞʝ ʢ ʢʨʘʷʤ ʫʯʘʱʘʶʪʩʷ. ʌʠʪʦʣʝʡʤʘ 

ʩʨʝʜʥʝʡ ʩʦʭʨʘʥʥʦʩʪʠ. 

ɺʝʨʭʥʷʷ ʵʧʠʜʝʨʤʘ (ʚ. ʵ): ʯʝʨʝʟ ʚ. ʵ. ʧʨʦʧʝʯʘʪʳʚʘʶʪʩʷ ʞʠʣʢʠ ʠ ʜʦʨʟʘʣʴʥʳʝ ʞʝʣʦʙʢʠ (ɼɾ), ʧʨʠʯʝʤ ʠ 

ʞʠʣʢʠ ʠ ɼɾ ʚʠʜʥʳ ʦʪʯʝʪʣʠʚʦ. ɼɾ ʧʦ ʚʩʝʡ ʰʠʨʠʥʝ ʣʠʩʪʘ ʚʠʜʥʳ ʭʦʨʦʰʦ, ʦʥʠ ʨʦʚʥʳʝ, ʥʦ ʥʝʨʘʚʥʦʤʝʨʥʳʝ ʧʦ 

ʰʠʨʠʥʝ, ʞʝʣʦʙʢʠ ʫʟʢʠʝ. ʅʠʞʥʷʷ ʵʧʠʜʝʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʧʝʯʘʪʢʦʤ. ɼɾ ʚʳʨʘʞʝʥʳ ʭʦʨʦʰʦ ʠ ʦʜʠʥʘʢʦʚʳ ʧʦ 

ʰʠʨʠʥʝ ʚʦ ʚʩʝʭ ʯʘʩʪʷʭ ʣʠʩʪʘ, ʞʝʣʦʙʢʠ ʪʦʥʢʠʝ, ʨʝʣʴʝʬʥʳʝ. ʇʦ ʣʠʩʪʫ ʨʘʩʧʨʝʜʝʣʝʥʳ ʨʘʚʥʦʤʝʨʥʦ, ʪʘʢʞʝ ʚʠʜʥʳ 

ʪʦʥʢʠʝ ʦʪʧʝʯʘʪʢʠ ʞʠʣʦʢ. 

ʉʨʘʚʥʝʥʠʝ. ʆʪ R. superba Gluch. ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʫʟʢʠʤʠ ɼɾ ʠ ʢʦʨʦʪʢʦʡ ʚʝʨʭʫʰʢʦʡ. 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʂʫʟʥʝʮʢʠʡ ʙʘʩʩʝʡʥ, ɸʥʞʝʨʩʢʠʡ ʨʘʡʦʥ, ʰʘʭʪʘ 9-15, ʛʦʨʠʟʦʥʪ 10. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨ ʧʦʟʥʘʢʦʤʠʣʩʷ ʩ ʤʝʪʦʜʠʢʦʡ ʵʧʠʜʝʨʤʘʣʴʥʳʭ (ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʭ) 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʠʣ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʤʦʨʬʦʣʦʛʦ-ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʦʧʠʩʘʥʠʷ ʢʦʨʜʘʠʪʦʚʳʭ ʣʠʩʪʴʝʚ. 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʚʠʜʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʥʠʞʥʝʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɸʥʞʝʨʦ-ʉʫʜʞʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʟʙʘʩʩʘ. 

 

ʊʘʙʣʠʮʘ 
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ʆʙʲʷʩʥʝʥʠʷ ʢ ʪʘʙʣʠʮʝ 

Rufloria superba Gluchova 

1. ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʢʨʫʧʥʦʛʦ ʣʠʩʪʘ. ʂʫʟʥʝʮʢʠʡ ʙʘʩʩʝʡʥ, ɸʥʞʝʨʩʢʠʡ ʨʘʡʦʥ, ʰʘʭʪʘ 9-15, ʛʦʨʠʟʦʥʪ 10; 

ʥʠʞʥʷʷ ʧʝʨʤʴ (?), ʵʢʟ. ˉ 70/1652. 

Rufloria rasskasovae Meyen 

2. ɺʝʨʭʥʷʷ ʵʧʠʜʝʨʤʘ ʣʠʩʪʘ ʩ ʧʨʦʧʝʯʘʪʘʥʥʳʤʠ ɼɾ ʠ ʞʠʣʢʘʤʠ. ʂʫʟʥʝʮʢʠʡ ʙʘʩʩʝʡʥ, ɸʥʞʝʨʦ-ʉʫʜʞʝʥʩʢʠʡ 

ʨ-ʥ, ʰʘʭʪʘ 9-15, ʛʦʨʠʟʦʥʪ 10, ʩʢʚ. 3100, ʛʣʫʙʠʥʘ 375-390 ʤ, ʥʠʞʥʷʷ ʧʝʨʤʴ (?); ʵʢʟ. ˉ 70/1057. 

 
ʃʠʪʝʨʘʪʫʨʘ 

 
1. ɻʣʫʭʦʚʘ ʃ.ɺ. ʆʩʥʦʚʳ ʧʘʣʝʦʙʦʪʘʥʠʢʠ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï ʂʨʘʩʥʦʷʨʩʢ, 2002. ï 81 ʩ. 
2. ɻʦʣʴʮʦʚʘ ʖ.ɺ. ʇʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʘʷ ʬʣʦʨʘ ʩʝʚʝʨʘ ʂʫʟʙʘʩʩʘ // ʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ ʦʩʚʦʝʥʠʷ ʥʝʜʨ: ʊʨʫʜr XV 

ʄʝʞʜ. ʩʠʤʧʦʟʠʫʤʘ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ.ʋʩʦʚʘ. ï ʊʦʤʩʢ, 2011. ï ʊ.1. ï ʉ. 48-50. 
3. ʄʝʡʝʥ ʉ.ɺ. ʂʦʨʜʘʠʪʦʚʳʝ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʟʦʷ ʩʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ: ɼʠʩ. ʢʘʥʜ. ʛʝʦʣ.-ʤʠʥʝʨ. ʥʘʫʢ ï ʄʦʩʢʚʘ, 1964. ï 

24 ʩ.  
4. ʋʛʦʣʴʥʘʷ ʙʘʟʘ ʈʦʩʩʠʠ: ʋʛʦʣʴʥʳʝ ʙʘʩʩʝʡʥʳ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ (ʂʫʟʥʝʮʢʠʡ, ɻʦʨʣʦʚʩʢʠʡ, 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ ʙʘʩʩʝʡʥʳ, ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ) / ɻʣ. ʨʝʜ. ɺ.ʌ. 
ʏʝʨʝʧʦʚʩʢʠʡ. ï ʄ.: ɻʝʦʠʥʬʦʨʤʮʝʥʪʨ, 2003. ï ʊ.2. ï 602 ʩ. 

 
ʆʉʆɹɽʅʅʆʉʊʀ ʃʆʂɸʃʀɿɸʎʀʀ ʊɺɽʈɼʓʍ ɹʀʊʋʄʆɺ ɺ ɼʆʃɽʈʀʊɸʍ çʂʈɸʉʅʆʁ 

ɻʆʈʂʀè (ʈɽʉʇʋɹʃʀʂɸ ʍɸʂɸʉʀʗ) 
ʆ.ɸ. ɼʞʘʙʠʝʚ, ɼ.ʀ. ʄʦʨʦʟʦʚ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʦʮʝʥʪ ɹ.ɼ. ɺʘʩʠʣʴʝʚ, ʠʥʞʝʥʝʨ ʅ.ʅ. ʄʘʨʪʳʥʦʚʘ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ɺ 2011 ʛʦʜʫ, ʚʦ ʚʨʝʤʷ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʦʡ ʧʨʘʢʪʠʢʠ ʥʘ ʫʯʝʙʥʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʦʣʠʛʦʥʝ ʊʇʋ ʚ 

ʍʘʢʘʩʠʠ, ʥʘʤʠ ʙʳʣ ʦʙʩʣʝʜʦʚʘʥ ʨʘʡʦʥ ʂʨʘʩʥʦʡ ɻʦʨʢʠ ʤʝʞʜʫ ʦʟʝʨʘʤʠ ʐʫʥʝʪ-ʐʠʨʘ-ʀʪʢʫʣʴ ʠ ʩʦʩʪʘʚʣʝʥʘ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1:5000 ʨʘʡʦʥʘ ʂʨʘʩʥʦʡ ɻʦʨʢʠ, ʚʢʣʶʯʘʷ ʂʨʘʩʥʦʛʦʨʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʪʚʝʨʜʳʭ ʙʠʪʫʤʦʚ. ɺʳʷʚʣʝʥʳ ʥʦʚʳʝ ʜʝʪʘʣʠ ʩʪʨʫʢʪʫʨʳ ʫʯʘʩʪʢʘ, ʩʦʙʨʘʥ ʢʘʤʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʦʟʚʦʣʠʚʰʠʡ ʧʦ-

ʥʦʚʦʤʫ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ ʚ çʤʠʥʜʘʣʠʥʘʭè ʜʦʣʝʨʠʪʦʚ.  

ʊʚʝʨʜʳʝ ʙʠʪʫʤʳ ʚ ʜʦʣʝʨʠʪʘʭ ʂʨʘʩʥʦʡ ɻʦʨʢʠ ʦʧʠʩʘʥʳ ɻ.ʉ. ʌʝʜʦʩʝʝʚʳʤ [2,3] ʢʘʢ ʧʠʨʦʙʠʪʫʤʳ, 

ʚʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʣʝʨʠʪʦʚ ʥʘ ʢʩʝʥʦʣʠʪʳ ʦʨʛʘʥʦʛʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʢʝʤʙʨʠʷ 

[2] ʠʣʠ ʩʪʨʦʤʘʪʦʣʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʥʠʞʥʝʛʦ ʜʝʚʦʥʘ [3], ʟʘʭʚʘʯʝʥʥʳʭ ʙʘʟʘʣʴʪʦʚʦʡ ʤʘʛʤʦʡ ʩʠʣʣʘ 

ʂʨʘʩʥʦʛʦʨʩʢʦʛʦ ï 2. ʉʠʣʣ ʂʨʘʩʥʦʛʦʨʩʢʠʡ ï 2 ʚ ʬʦʨʤʝ ʧʦʣʫʤʝʩʷʮʘ, ʧʦ ɻ.ʉ.ʌʝʜʦʩʝʝʚʫ, ʟʘʣʝʛʘʝʪ ʩʨʝʜʠ ʘʣʝʚʨʦʣʠʪʦʚ 

ʢʫʟʴʤʝʥʩʢʦʡ (ʰʫʥʝʪʩʢʦʡ ʩʚʠʪʳ) ʚ ʟʘʤʢʝ ʂʫʟʴʤʝʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ, ʧʦʛʨʫʞʘʶʱʝʡʩʷ ʥʘ ʉɺ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʩʠʣʣʘ, ʥʘ ʧʣʦʱʘʜʠ 300Ĭ400ʤ, ʠʤ ʦʪʤʝʯʝʥʦ ʜʦ 10 ʢʨʫʧʥʳʭ ʤʠʥʜʘʣʠʥ ʧʨʝʥʠʪʘ ʩ ʢʘʣʴʮʠʪʦʤ, ʩʘʤʘʷ ʢʨʫʧʥʘʷ ʠʟ 

ʢʦʪʦʨʳʭ (40Ĭ70ʩʤ) ʩʦʜʝʨʞʘʣʘ, ʢʨʦʤʝ ʪʦʛʦ, ʪʚʝʨʜʳʝ ʙʠʪʫʤʳ ʠ ʨʝʣʠʢʪʳ ʪʦʥʢʦʩʣʦʠʩʪʦʛʦ ʤʨʘʤʦʨʠʟʦʚʘʥʥʦʛʦ ʠ 

ʧʨʝʥʠʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʚʝʩʪʥʷʢʘ. çʇʠʨʦʙʠʪʫʤ ʦʙʨʘʟʫʝʪ ʤʝʞʩʬʝʨʦʣʠʪʦʚʳʝ ʚʳʜʝʣʝʥʠʷ ʚ ʧʨʝʥʠʪʦʚʳʭ ʘʛʨʝʛʘʪʘʭ ʠ 

ʚʳʧʦʣʥʷʝʪ ʮʝʥʪʨʘʣʴʥʳʝ ʯʘʩʪʠ ʧʨʝʥʠʪʦʚʳʭ ʩʝʢʨʝʮʠʡ. ɺ ʨʝʣʠʢʪʦʚʳʭ ʫʯʘʩʪʢʘʭ ʤʨʘʤʦʨʠʟʦʚʘʥʥʦʛʦ ʠ 

ʧʨʝʥʠʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʚʝʩʪʥʷʢʘ ʭʘʨʘʢʪʝʨ ʝʛʦ (ʙʠʪʫʤʘ ï ɼ.ʄ.) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʜʯʝʨʢʠʚʘʝʪ ʧʝʨʚʠʯʥʫʶ ʝʛʦ 

(ʠʟʚʝʩʪʥʷʢʘ ï ɼ.ʄ.) ʩʣʦʠʩʪʦʩʪʴ.è[3, ʩ.1111]. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʧʦʣʝʚʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʣʣʝʢʮʠʡ ʧʦʟʚʦʣʷʶʪ ʥʘʤ 

ʚʥʝʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ɻ.ʉ. ʌʝʜʦʩʝʝʚʘ ʦ çʤʠʥʜʘʣʠʥʘʭè, çʢʩʝʥʦʣʠʪʘʭ ʠʟʚʝʩʪʥʷʢʦʚè ʩ 

ʪʦʥʢʦʡ çʧʝʨʚʠʯʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶè, ʚ ʦʙʦʩʥʦʚʘʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʦ-ʚʦʟʛʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʠʨʦʙʠʪʫʤʦʚ 

ʂʨʘʩʥʦʡ ɻʦʨʢʠ. 

ʂʘʢʦʚʳ ʥʦʚʳʝ ʬʘʢʪʳ ʠ ʚʳʚʦʜʳ? 

1. ʉʠʣʣ ʂʨʘʩʥʦʛʦʨʩʢʠʡ ï 2 ʥʘ ʫʯʘʩʪʢʝ ʧʨʦʷʚʣʝʥʠʷ ʪʚʝʨʜʳʭ ʙʠʪʫʤʦʚ (ʨʠʩ.1) ʨʘʟʙʠʪ ʩʝʨʠʝʡ ʩʙʣʠʞʝʥʥʳʭ 

ʜʠʟʲʶʥʢʪʠʚʦʚ ʉɿ ʧʨʦʩʪʠʨʘʥʠʷ, ʧʦʧʝʨʝʯʥʳʭ ʢ ʦʩʠ ʂʫʟʴʤʝʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ. ʆʥʠ ʦʙʨʘʟʫʶʪ ʟʦʥʫ ʰʠʨʠʥʦʡ 120ʤ, 

ʭʦʨʦʰʦ ʫʟʥʘʚʘʝʤʫʶ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ ʤʘʩʰʪʘʙʘ 1:25000. ɻʣʘʚʥʳʤ ʚ ʟʦʥʝ ʷʚʣʷʝʪʩʷ ʟʘʧʘʜʥʳʡ ʜʠʟʲʶʥʢʪʠʚ, 

ʧʘʜʘʶʱʠʡ ʧʦʜ ʫʛʣʦʤ 82Á ʥʘ ʖɿ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʢʨʫʧʥʳʡ ʩʙʨʦʩ ʚʠʩʷʯʝʛʦ ʟʘʧʘʜʥʦʛʦ ʢʨʳʣʘ: ʚʠʜʠʤʘʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʩʤʝʱʝʥʠʷ ʢʨʦʚʣʠ ʩʠʣʣʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 80-100ʤ ʢ ʶʛʫ, ʪ.ʝ. ʧʣʦʱʘʜʴ ʚʳʭʦʜʘ ʩʠʣʣʘ 

ʢ ʟʘʧʘʜʫ ʦʪ ʨʘʟʣʦʤʘ ʩʦʢʨʘʱʘʝʪʩʷ ʠ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʩʠʣʣʦʤ ʂʨʘʩʥʦʛʦʨʩʢʠʡ ï 1, ʢʨʦʚʣʷ ʢʦʪʦʨʦʛʦ ʫʥʜʫʣʠʨʫʝʪ 

(ʧʦʣʦʛʦ ʧʦʜ ʫʛʣʘʤʠ 15Á-18Á ʧʦʛʨʫʞʘʝʪʩʷ ʥʘ ɿ ʠ ɺ), ʩʠʣʣ ʂʨʘʩʥʦʛʦʨʩʢʠʡ ï 2, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʩʠʣʣʘ ʂʨʘʩʥʦʛʦʨʩʢʠʡ ï 1, ʚʪʦʨʳʤ ʝʛʦ ʚʳʭʦʜʦʤ ʥʘ ʫʥʜʫʣʠʨʫʶʱʝʡ ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʩʢʣʘʜʢʝ (ʨʠʩ. 

2). 

 

 ʈʠʩ.1. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʨʘʡʦʥʘ 

ʂʨʘʩʥʦʡ ɻʦʨʢʠ. 1-ʩʘʨʘʛʘʰʩʢʘʷ ʩʚʠʪʘ; 2-ʘʨʘʤʯʘʢʩʢʘʷ 

ʩʚʠʪʘ; 3-ʰʫʥʝʪʩʢʘʷ ʩʚʠʪʘ; 4-ʢʫʟʴʤʝʥʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ʜʦʣʝʨʠʪʦʚ; 5-ʧʨʝʥʠʪʠʟʘʮʠʷ; 6-ʧʨʦʷʚʣʝʥʠʝ ʪʚʝʨʜʳʭ 

ʙʠʪʫʤʦʚ. 

 

 

ʈʠʩ.2. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ 

 

 2.ʂʨʘʩʥʦʛʦʨʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʪʚʝʨʜʳʭ ʙʠʪʫʤʦʚ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʥʫʶ ʟʦʥʫ ʨʘʟʣʦʤʦʚ, ʣʦʢʘʣʠʟʦʚʘʥʦ 

ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʠʣʣʘ ʥʘ ʧʣʦʱʘʜʠ 120Ĭ175ʤ ʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ ʠʟʤʝʥʝʥʥʳʭ ʜʦʣʝʨʠʪʘʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʚʳʚʝʪʨʠʚʘʥʠʶ ʠ ʦʙʨʘʟʫʶʱʠʭ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʫʧʥʳʡ ʭʦʣʤ, ʦʢʘʡʤʣʝʥʥʳʡ ʧʦʣʦʩʦʡ ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʭ 

ʜʦʣʝʨʠʪʦʚ, ʨʘʩʩʳʧʘʶʱʠʭʩʷ ʚ ʜʨʝʩʚʫ ʠ ʦʙʨʘʟʫʶʱʠʭ ʢʦʣʴʮʝʚʫʶ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʬʦʨʤʫ ʨʝʣʴʝʬʘ, ʯʪʦ ʚʠʜʥʦ ʠ ʥʘ 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʝ.  ɺ ʧʨʝʜʝʣʘʭ ʭʦʣʤʘ ʚ ʜʦʣʝʨʠʪʘʭ ʢʘʨʪʠʨʫʝʪʩʷ ʥʝ ʤʝʥʝʝ 10 ʫʯʘʩʪʢʦʚ ʧʨʦʷʚʣʝʥʠʷ ʧʨʝʥʠʪʠʟʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʧʨʝʥʠʪʠʟʘʮʠʷ ʧʨʦʷʚʣʝʥʘ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʭʦʣʤʘ, ʛʜʝ ʠ ʨʘʩʧʦʣʦʞʝʥʘ 

ʩʘʤʘʷ ʢʨʫʧʥʘʷ çʤʠʥʜʘʣʠʥʘè (40Ĭ70ʩʤ), ʦʧʠʩʘʥʥʘʷ ɻ.ʉ. ʌʝʜʦʩʝʝʚʳʤ (ʨʠʩ.3). ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʢʘʚʝʨʥʫè ï 

ʧʦʣʦʩʪʴ ʨʘʩʪʚʦʨʝʥʠʷ ʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʜʦʣʝʨʠʪʘ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ, ʥʘ ʧʦʣʦʚʠʥʫ ʟʘʧʦʣʥʝʥʥʫʶ 

ʩʬʝʨʠʯʝʩʢʠʤʠ, ʨʘʜʠʘʣʴʥʦ-ʣʫʯʠʩʪʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʟʝʣʝʥʦʛʦ ʧʨʝʥʠʪʘ (ʨʠʩ.4). ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʢʘʚʝʨʥ ʚ ʧʨʝʜʝʣʘʭ 

ʂʨʘʩʥʦʛʦʨʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʙʳʣʘ ʟʘʧʦʣʥʝʥʘ ʧʨʝʥʠʪʦʤ. ɺ ʛʣʘʚʥʦʡ ʢʘʚʝʨʥʝ ʥʘ ʩʬʝʨʦʣʠʪʘʭ ʧʨʝʥʠʪʘ 

ʦʙʨʘʟʫʶʪʩʷ ʥʘʨʦʩʪʳ ʨʦʟʦʚʦʛʦ ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ ʘʨʘʛʦʥʠʪʘ (ʨʠʩ.5,6). 

ɺ ʯʝʪʳʨʝʭ ʤʝʣʢʠʭ çʚʘʥʥʘʭè ʚʥʫʪʨʠ ʢʘʚʝʨʥʳ ʧʨʦʜʦʣʞʘʣʦʩʴ ʥʘʨʘʩʪʘʥʠʝ ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ ʨʦʟʦʚʦʛʦ 

ʘʨʘʛʦʥʠʪʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦ ʧʦʜʣʦʞʢʫ ʤʦʱʥʦʩʪʴ ʁʚ ʜʦʣʠ ʩʤ (ʨʠʩ. 7), ʥʘ ʢʦʪʦʨʦʡ ʚʳʨʘʩʪʘʣʠ ʠʟ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʢʦʨʘʣʣʦʧʦʜʦʙʥʳʝ ʚʝʪʚʷʱʠʝʩʷ ʘʨʘʛʦʥʠʪʦʚʳʝ ʩʪʝʨʞʥʠ, ʨʝʙʨʘ, ʨʘʟʜʝʣʷʶʱʠʝ ʧʦʣʦʩʪʴ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʤʝʣʢʠʝ çʚʘʥʥʦʯʢʠè, ʟʘʧʦʣʥʝʥʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤ ʨʘʩʪʨʦʚʦʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʚ ʥʠʭ ʦʪʣʘʛʘʣʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

(ʧʨʠʨʦʜʥʳʡ ʫʨʦʚʝʥʴ!) ʩʣʦʡ ʯʠʩʪʦʛʦ ʙʝʣʦʛʦ ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʪʘ. ɿʘʚʝʨʰʘʣʩʷ ʧʨʦʮʝʩʩ ʦʪʣʦʞʝʥʠʝʤ 

ʯʝʨʥʦʛʦ ʧʣʘʩʪʠʯʥʦʛʦ ʙʠʪʫʤʘ, ʫʧʠʨʘʚʰʝʛʦʩʷ ʚ ʩʪʝʥʢʠ çʚʘʥʥʦʯʢʠè. ʇʫʣʴʩʘʮʠʷ ʨʘʩʪʚʦʨʘ ʧʨʠʚʝʣʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʪʦʥʢʦ ʧʦʣʦʩʯʘʪʦʛʦ çʠʟʚʝʩʪʥʷʢʘè ʩ ʧʨʦʩʣʦʷʤʠ ʙʠʪʫʤʘ, ʟʘʧʦʣʥʷʶʱʝʛʦ çʚʘʥʥʫè. ʇʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʩʪʫʧʣʝʥʠʠ 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʨʘʩʪʚʦʨʦʚ ʥʘ ʦʪʣʦʞʠʚʰʝʤʩʷ ʙʠʪʫʤʝ, ʧʦʷʚʣʷʣʠʩʴ ʨʦʟʝʪʢʠ ʨʦʟʦʚʦʛʦ ʘʨʘʛʦʥʠʪʘ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʙʘʟʦʚʳʤ ʩʣʦʝʤ, 

ʧʨʦʮʝʩʩ ʦʪʣʦʞʝʥʠʷ ʢʘʣʴʮʠʪʘ ʠ ʙʠʪʫʤʘ ʚʦʟʦʙʥʦʚʣʷʣʩʷ. 

 

 

ʈʠʩ.3. ʉʪʨʦʝʥʠʝ ʢʘʣʴʮʠʪ-ʧʨʝʥʠʪʦʚʦʡ 

ʤʠʥʜʘʣʠʥʳ ʩ ʧʠʨʦʙʠʪʫʤʦʤ (ʧʦ ɻ.ʉ. 

ʌʝʜʦʩʝʝʚʫ,[3]). 1 ï ʜʦʣʝʨʠʪ, 2ï ʧʨʝʥʠʪ, 3.ï

.ʢʘʣʴʮʠʪ ʩ ʚʢʨʘʧʣʝʥʥʳʤ ʧʠʨʦʙʠʪʫʤʦʤ, 4 ï 

ʧʨʦʞʠʣʢʦʚʳʡ ʧʠʨʦʙʠʪʫʤ, 5 ï  ʢʩʝʥʦʣʠʪʳ 

ʧʦʣʦʩʯʘʪʳʭ ʤʨʘʤʦʨʦʚ ʩ ʚʢʨʘʧʣʝʥʥʳʤ ʠ 

ʧʨʦʞʠʣʢʦʚʳʤ ʧʠʨʦʙʠʪʫʤʦʤ 

 

 

  
ʈʠʩ. 4. ʇʨʝʥʠʪ ʈʠʩ. 5. 1-ʩʬʝʨʦʣʠʪʳ ʧʨʝʥʠʪʘ, 2-ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ 

ʨʦʟʦʚʳʡ ʘʨʘʛʦʥʠʪ, 3-ʢʘʣʴʮʠʪ ʩ ʙʠʪʫʤʦʤ 

 
 

ʈʠʩ.6. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʣʦʠʩʪʦʩʪʴ ʢʘʣʴʮʠʪ-

ʙʠʪʫʤʥʦʛʦ çʠʟʚʝʩʪʥʷʢʘè 

ʈʠʩ. 7. ʉʪʨʦʝʥʠʝ çʢʩʝʥʦʣʠʪʘè 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʥʥʳʝ ɻ.ʉ. ʌʝʜʦʩʝʝʚʳʤ ʯʝʪʳʨʝ çʢʩʝʥʦʣʠʪʘ ʪʦʥʢʦ ʧʦʣʦʩʯʘʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚè 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʩʘʤʳʤʠ ʤʦʣʦʜʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚ 

ʧʦʣʦʩʪʠ ʢʘʚʝʨʥʳ. ʇʦʩʢʦʣʴʢʫ ʢʩʝʥʦʣʠʪʳ ʠ ʠʟʚʝʩʪʥʷʢʠ ʥʝ ʧʦʜʪʚʝʨʜʠʣʠʩʴ, ʪʦ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʦ-

ʚʦʟʛʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʙʨʘʟʦʚʘʥʠʷ ʙʠʪʫʤʦʚ ʣʠʰʝʥʦ ʦʩʥʦʚʘʥʠʷ. ɹʠʪʫʤʳ, ʢʘʢ ʤʳ ʚʠʜʠʤ, ʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʣʦʞʝʥʥʦʡ ʥʘ ʜʦʣʝʨʠʪʳ ʚ ʟʦʥʝ ʨʘʟʣʦʤʦʚ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʦʟ. ʐʫʥʝʪ, ʛʜʝ ʜʦʣʝʨʠʪʳ ʰʫʥʝʪʩʢʦʛʦ ʩʠʣʣʘ ʚ ʟʦʥʝ ʨʘʟʣʦʤʘ 

ʧʦʨʘʞʝʥʳ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʥʘʣʦʞʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʩ ʢʘʣʴʮʠʪʦʤ, ʢʝʨʠʪʦʤ ʠ ʩʘʤʦʨʦʜʥʦʡ ʤʝʜʴʶ. ʅʘ 

ʉʦʭʦʯʫʣʴʩʢʦʤ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʠ ʩ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʤʠ ʜʠʟʲʶʥʢʪʠʚʘʤʠ ʩʚʷʟʘʥʳ ʧʨʦʷʚʣʝʥʠʷ ʚ ʧʦʢʨʦʚʥʳʭ 

ʙʘʟʘʣʴʪʘʭ ʞʠʣʴʥʦʛʦ ʢʝʨʠʪʘ ʩ ʢʘʣʴʮʠʪʦʤ, ʢʚʘʨʮʝʤ, ʩʘʤʦʨʦʜʥʦʡ ʤʝʜʴʶ ʠ ʩʘʤʦʨʦʜʥʳʤ ʞʝʣʝʟʦʤ. ɹʳʩʢʘʨʩʢʘʷ ʩʝʨʠʷ 

ʥʘ ʉʦʭʦʯʫʣʝ, ʚʤʝʱʘʶʱʘʷ ʧʨʦʷʚʣʝʥʠʷ ʪʚʝʨʜʳʭ ʙʠʪʫʤʦʚ, ʟʘʣʝʛʘʝʪ ʥʘ ʛʨʘʥʠʪʥʦʤ ʙʘʪʦʣʠʪʝ ʠ ʣʠʰʝʥʘ 

ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦʙ ʵʥʜʦʛʝʥʥʦʡ ʧʨʠʨʦʜʝ ʢʝʨʠʪʦʚ [1]. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʌɸʋʅʀʉʊʀʏɽʉʂʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ɺʆɿʈɸʉʊɸ ɹʓʉʂɸʈʉʂʆʁ ʉɽʈʀʀ 
ʆʂʈɽʉʊʅʆʉʊɽʁ ʇʆʉɽʃʂɸ ʐʀʈɸ 

ʀ.ɸ. ɼʦʨʦʬʝʝʚʘ 
ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʦʮʝʥʪ ɹ.ɼ. ɺʘʩʠʣʴʝʚ, ʜʦʮʝʥʪ ʅ.ɺ. ɻʫʤʝʨʦʚʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
 ʉʣʦʞʥʘʷ ʧʦ ʩʦʩʪʘʚʫ ʠ ʩʪʨʦʝʥʠʶ ʙʳʩʢʘʨʩʢʘʷ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʘʷ ʩʝʨʠʷ, ʩʣʘʛʘʶʱʘʷ ʦʙʨʘʤʣʝʥʠʝ 

ʄʠʥʫʩʠʥʩʢʦʛʦ ʤʝʞʛʦʨʥʦʛʦ ʧʨʦʛʠʙʘ ʠ ʦʪʚʝʯʘʶʱʘʷ ʥʘʯʘʣʴʥʦʤʫ ʵʪʘʧʫ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʟʘʣʝʛʘʝʪ ʩ ʨʝʟʢʦ 

ʚʳʨʘʞʝʥʥʳʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʩʘʣʘʠʨʦ-ʢʘʣʝʜʦʥʩʢʦʤ ʩʢʣʘʜʯʘʪʦʤ ʦʩʥʦʚʘʥʠʠ ʠ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩ ʨʝʛʠʦʥʘʣʴʥʳʤ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʪʘ ʦʪʣʦʞʝʥʠʷʤʠ ʧʦʟʜʥʝʞʠʚʝʪʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. ʆʥʘ 

ʦʙʨʘʟʫʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʵʪʘʞ ʛʝʨʮʠʥʩʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʉʝʨʠʷ ʬʘʮʠʘʣʴʥʦ 

ʠʟʤʝʥʯʠʚʘ, ʩʣʘʛʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʘʟʘʣʴʪʘʤʠ, ʪʨʘʭʠʘʥʜʝʟʠʪʘʤʠ ʠ ʠʭ ʪʫʬʘʤʠ. ʊʝʨʨʠʛʝʥʥʳʝ ʠ ʢʘʨʙʦʥʘʪʥʳʝ 

ʧʦʨʦʜʳ ʟʘʣʝʛʘʶʪ ʩʨʝʜʠ ʚʫʣʢʘʥʠʪʦʚ ʦʪʜʝʣʴʥʳʤʠ ʧʘʯʢʘʤʠ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.1. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʧʨʘʚʦʙʝʨʝʞʴʷ 

 ʨ. ʂʘʨʳʰ, ʨʘʟʨʝʟ ʙʳʩʢʘʨʩʢʦʡ ʩʝʨʠʠ (S2-D1l) ʠ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ 

 

ʅʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ (ɸ.ʅ.ʏʫʨʘʢʦʚ, ʗ.ʉ. ʕʜʝʣʴʰʪʝʡʥ ʠ ʜʨ.) ʩʝʨʠʷ ʜʘʪʠʨʦʚʘʣʘʩʴ ʢʘʢ S2 ïD1 . ɺ 1962 

ʛʦʜʫ  ɽ.ɸ. ʐʥʝʡʜʝʨ ʠ ɹ.ʇ. ɿʫʙʢʫʩ ʧʨʝʜʣʦʞʠʣʠ ʥʘʟʚʘʪʴ ʩʝʨʠʶ ʙʳʩʢʘʨʩʢʦʡ ʧʦ ɹʳʩʢʘʨʩʢʦʤʫ ʩʪʨʘʪʦʪʠʧʫ  ʥʘ 

ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ɽʥʠʩʝʡ, ʦʪʥʝʩʣʠ ʝʸ ʢ D1-2 ʠ ʨʘʩʯʣʝʥʠʣʠ ʥʘ ʪʨʠ ʩʚʠʪʳ: ʠʤʠʨʩʢʫʶ (ʢʠʩʣʳʝ ʚʫʣʢʘʥʠʪʳ), ʰʫʥʝʪʩʢʫʶ 

(ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʫʶ) ʠ ʪʦʥʩʢʫʶ (ʦʩʥʦʚʥʳʝ ʚʫʣʢʘʥʠʪʳ). ʅʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ɽʥʠʩʝʡ, ʚ ʉʝʚʝʨʦ-ʄʠʥʫʩʠʥʩʢʦʡ 

ʚʧʘʜʠʥʝ ʠʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʤʘʪʘʨʘʢʩʢʘʷ, ʰʫʥʝʪʩʢʘʷ ʠ ʤʘʨʯʝʥʛʘʰʩʢʘʷ ʩʚʠʪʳ. ʇʦ ʨʠʥʠʦʬʠʪʘʤ ʚʦʟʨʘʩʪ 

ʙʳʩʢʘʨʩʢʦʡ ʩʝʨʠʠ ʙʳʣ ʫʪʦʯʥʝʥ ɸ.ʈ. ɸʥʘʥʴʝʚʳʤ ʢʘʢ ʨʘʥʥʠʡ ʜʝʚʦʥ[1]. 

ɺ 2002 ʛ. ʫ ʧʦʩ. ʄʘʣʳʡ ʉʧʠʨʠʥ ɹ.ɼ. ɺʘʩʠʣʴʝʚʳʤ ʙʳʣʘ ʚʧʝʨʚʳʝ ʥʘʡʜʝʥʘ ʤʦʨʩʢʘʷ ʬʘʫʥʘ ʨʫʛʦʟ, ʢʦʣʣʝʢʮʠʷ 

ʢʦʪʦʨʦʡ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦ ʦʪʙʠʨʘʣʘʩʴ ʚ 2008 ʛʦʜʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ.ɺ. ɻʫʤʝʨʦʚʦʡ ʠ ʂ.ʉ. ʄʝʣʴʥʠʢ 

ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʨʦʜ Distinctus micrus ʠ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʢʘʢ ʧʦʟʜʥʝʩʠʣʫʨʠʡʩʢʠʡ [2,3]. ɺ 2009 ʛʦʜʫ ʅ.ɺ. 

ɻʫʤʝʨʦʚʦʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʚʪʦʨʥʳʝ ʩʙʦʨʳ ʬʘʫʥʳ ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʂʘʨʳʰ.  

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʫʯʘʩʪʢʘ [ʨʠʩ.1] ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʙʳʩʢʘʨʩʢʦʡ ʩʝʨʠʠ, ʟʘʣʝʛʘʶʱʠʝ ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʋʣʝʥʴ-ʊʫʠʤʩʢʦʛʦ 

ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʙʘʪʦʣʠʪʘ. ɺ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʟʘʣʝʛʘʝʪ ʣʠʥʟʘ ʚʘʣʫʥʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʧʝʨʝʢʨʳʪʘʷ ʣʘʚʦʚʳʤʠ 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʧʦʪʦʢʘʤʠ ʣʘʙʨʘʜʦʨʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ. ʆʩʥʦʚʥʦʡ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʡ ʨʘʟʨʝʟ ʙʳʩʢʘʨʩʢʦʡ ʩʝʨʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʛʦʤʦʢʣʠʥʘʣʴ ʩ ʫʛʣʘʤʠ ʧʘʜʝʥʠʷ 20-250 ʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 4 ʧʘʯʢʠ.  

ʇʘʯʢʘ I, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʪʫʬʘʤʠ ʪʨʘʭʠʘʥʜʝʟʠʪʦʚ, ʟʘʣʝʛʘʝʪ ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʣʘʙʨʘʜʦʨʦʚʳʭ 

ʧʦʨʬʠʨʠʪʘʭ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʙʘʪʦʣʠʪʘ. ʄʦʱʥʦʩʪʴ ʝʸ 125 ʤ. 

ʇʘʯʢʘ II  ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʘʚʦʚʳʤ ʧʦʪʦʢʦʤ ʙʘʟʘʣʴʪʦʚ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠ ʪʫʬʘʤʠ ʙʘʟʘʣʴʪʦʚ ʚ ʚʝʨʭʥʝʡ. 

ʄʦʱʥʦʩʪʴ ʝʸ 225 ʤ. ɺ ʩʦʩʪʘʚʝ ʧʘʯʢʠ ʦʪʤʝʯʝʥ ʤʘʣʦʤʦʱʥʳʡ ʧʦʪʦʢ ʪʨʘʭʠʘʥʜʝʟʠʪʦʚ. 

ʇʘʯʢʘ III  ʚ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʘʚʦʙʨʝʢʯʠʷʤʠ ʪʨʘʭʠʘʥʜʝʟʠʪʦʚ, ʪʨʘʭʠʘʥʜʝʟʠʪʘʤʠ ʠ ʚʝʥʯʘʝʪʩʷ 

ʪʫʬʘʤʠ ʪʨʘʭʠʘʥʜʝʟʠʪʦʚ. ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ 175 ʤ. 

ʇʘʯʢʘ IV  ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʣʠʥʟʳ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʤʦʨʩʢʦʡ 

ʬʘʫʥʦʡ. ɺ ʪʝʨʨʠʛʝʥʥʳʭ ʧʨʦʩʣʦʷʭ ï ʬʨʘʛʤʝʥʪʳ ʨʠʥʠʦʬʠʪ. ʕʪʘ ʧʘʯʢʘ ʟʘʣʝʛʘʝʪ ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ 

ʚʫʣʢʘʥʠʪʘʭ ʪʨʝʪʴʝʡ ʧʘʯʢʠ. ʄʦʱʥʦʩʪʴ ʝʸ ʥʝ ʤʝʥʝʝ 50 ʤ. 

 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʨʫʛʦʟ, ʩʦʙʨʘʥʥʳʝ ʚ 2009 ʛʦʜʫ, ʙʳʣʠ ʨʘʩʰʣʠʬʦʚʘʥʳ ʠ ʠʟʫʯʝʥʳ ʚ ʧʨʦʜʦʣʴʥʦʤ ʠ 

ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʷʭ ʚ ʢʦʣʠʯʝʩʪʚʝ 22 ʵʢʟʝʤʧʣʷʨʦʚ. ʆʥʠ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʚʠʜ Tryplasma karcevae Bulvanker 

[ʨʠʩ.2]. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʦʟʨʘʩʪ ʙʳʩʢʘʨʩʢʦʡ ʩʝʨʠʠ ï ʥʝ ʚʳʰʝ ʃʦxʢʦʚʩʢʦʛʦ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʨʫʛʦʟ ʵʪʦʛʦ ʚʠʜʘ: 

Tryplasma karcevae Bulvanker 

ʄʘʪʝʨʠʘʣ. ʆʧʠʩʘʥʦ 22 ʧʨʦʟʨʘʯʥʳʭ ʰʣʠʬʘ. 

ɼʠʘʛʥʦʟ. ʅʝʙʦʣʴʰʠʝ ʦʜʠʥʦʯʥʳʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʢʦʨʘʣʣʳ ʜʠʘʤʝʪʨʦʤ 4-8 ʤʤ (ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 7 ʤʤ). 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʦʨʘʣʣʠʪʘ 13 ʤʤ, ʩʨʝʜʥʷʷ 7 ʤʤ. ʅʘ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʧʨʠʭʦʜʠʪʩʷ 36 ʩʝʧʪ ʜʚʫʭ ʧʦʨʷʜʢʦʚ. 

ɹʦʣʴʰʠʝ ʩʝʧʪʳ ʪʦʥʢʠʝ, ʧʦ ʜʣʠʥʝ ʜʦʩʪʠʛʘʶʪ 1/4-1/2 ʨʘʜʠʫʩʘ. ʄʘʣʳʝ ʩʝʧʪʳ ʢʦʨʦʪʢʠʝ, ʩʦʩʪʘʚʣʷʶʪ 1/3 ʜʣʠʥʳ 

ʙʦʣʴʰʠʭ ʩʝʧʪ. ʉʝʧʪʳ ʫʪʦʥʯʘʶʪʩʷ ʢ ʮʝʥʪʨʫ. ɼʥʠʱʘ ʧʦʣʳʝ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ, ʪʦʥʢʠʝ (ʢʦʣʠʯʝʩʪʚʦ ʜʥʠʱ ʥʘ 5 ʤʤ ï 

4). 

ʀʤʝʝʪʩʷ ʛʣʫʙʦʢʘʷ ʯʘʰʢʘ ʩ ʰʠʨʦʢʠʤ ʧʣʦʩʢʦ-ʚʦʛʥʫʪʳʤ ʜʥʦʤ. 

ɺʦʟʨʘʩʪ. ʈʘʥʥʠʡ ʜʝʚʦʥ, ʨʘʥʥʝʣʦʭʢʦʚʩʢʠʡ ʧʦʜʲʷʨʫʩ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʉʘʣʘʠʨ, ʪʦʤʴ-ʯʫʤʳʰʩʢʠʝ ʩʣʦʠ. 

 

 
ʈʠʩ 2. Tryplasma karcevae Bulvanker (ʧʦʧʝʨʝʯʥʦʝ ʠ ʧʨʦʜʦʣʴʥʦʝ ʩʝʯʝʥʠʷ) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʘʷ, ʚʪʦʨʘʷ ʥʘʭʦʜʢʘ ʨʫʛʦʟ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʙʳʩʢʘʨʩʢʦʡ ʩʝʨʠʠ ʥʘ ʛʨʘʥʠʮʝ ʩʠʣʫʨʠʡʩʢʦʡ ʠ ʜʝʚʦʥʩʢʦʡ ʩʠʩʪʝʤ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʄʆʈʌʆʃʆɻʀʗ ɿʆʃʆʊʀʅ ʀɿ ʊʋɻʆʗʂʆɺʉʂʆɻʆ ʈʋɼʆʇʈʆʗɺʃɽʅʀʗ  
(ʊʆʄʉʂɸʗ ʆɹʃɸʉʊʔ)  
ɸ.ʀ. ɿʫʙʨʠʣʠʥʘ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʦʮʝʥʪ ʉ.ʉ. ɻʫʜʳʤʦʚʠʯ, ʠʥʞʝʥʝʨ ʅ.ʅ. ʄʘʨʪʳʥʦʚʘ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ʊʦʤʩʢʠʡ ʨʫʜʥʳʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʊʦʤʠ ʠ ʦʭʚʘʪʳʚʘʝʪ ʦʢʨʝʩʪʥʦʩʪʠ ʛ. ʊʦʤʩʢʘ ʩ 

ʨʘʜʠʫʩʦʤ ʜʦ 30 ʢʤ. ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʊʦʤʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, 

ʘʣʝʚʨʦʣʠʪʳ ʠ ʧʝʩʯʘʥʠʢʠ ʣʘʛʝʨʥʦʩʘʜʩʢʦʡ - C1lg ʠ ʙʘʩʘʥʜʘʡʩʢʦʡ ï C1-2 bs ʩʚʠʪ, ʩʤʷʪʳʝ ʚ ʥʘʧʨʷʞʝʥʥʳʝ ʣʠʥʝʡʥʳʝ 

ʩʢʣʘʜʢʠ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʚ ʛʝʨʮʠʥʩʢʠʡ ʮʠʢʣ ʪʝʢʪʦʛʝʥʝʟʘ, ʘ ʚ ʪʨʠʘʩʦʚʳʡ ʧʝʨʠʦʜ ʧʨʦʨʚʘʥʥʳʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʜʘʡʢʘʤʠ ʜʦʣʝʨʠʪʦʚ (ʊʦʤʩʢʠʡ ʤʦʥʮʦʛʘʙʙʨʦʪʨʘʭʠʜʦʣʝʨʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ - T1-2 [1]) ʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʧʨʦʞʠʣʢʘʤʠ, ʚʥʝʜʨʠʚʰʠʤʠʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦ ʩʦʩʢʣʘʜʯʘʪʳʤ ʧʦʧʝʨʝʯʥʳʤ 

ʪʨʝʱʠʥʘʤ ʦʪʨʳʚʘ. 

ʅʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʩʛʫʱʝʥʠʝ ʢʚʘʨʮʝʚʳʭ 

ʧʨʦʞʠʣʢʦʚ, ʞʠʣ ʠ ʜʘʝʢ ʜʦʣʝʨʠʪʦʚ. ɽʩʣʠ ʵʪʦ ʩʛʫʱʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ  ʝʱʝ ʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʨʫʜʥʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʞʠʣʴʥʦʤ ʢʚʘʨʮʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʘʥʦʤʘʣʠʷʤʠ (çʘʩʩʦʮʠʘʮʠʠè ʤʝʜʠ, 

ʤʳʰʴʷʢʘ, ʮʠʥʢʘ, ʩʚʠʥʮʘ, ʨʪʫʪʠ ʧʦ ʜʘʥʥʳʤ ʤʝʪʘʣʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʨʳʭʣʦʛʦ ʧʦʢʨʦʚʘ ʧʦ ɽ.ɺ. 

ʏʝʨʥʷʝʚʫ), ʰʣʠʭʦʚʳʤ ʟʦʣʦʪʦʤ ʠ ʢʠʥʦʚʘʨʴʶ ʧʦ ʛʠʜʨʦʩʝʪʠ, ʪʦ ʪʘʢʠʝ ʫʯʘʩʪʢʠ ʚʳʜʝʣʷʶʪʩʷ ʢʘʢ ʨʫʜʥʳʝ ʫʟʣʳ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʫʟʣʦʚ ʚ ʧʨʝʜʝʣʘʭ ʊʦʤʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʊʫʛʦʷʢʦʚʩʢʠʡ ʟʦʣʦʪʦʨʫʜʥʳʡ ʫʟʝʣ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʩʘʤʦʤ ʶʛʝ ʨʘʡʦʥʘ, ʥʘ ʛʨʘʥʠʮʝ ʩ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʴʶ ʠ ʟʘʥʠʤʘʶʱʠʡ, ʚ ʦʩʥʦʚʥʦʤ, 

ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʊʫʛʦʷʢʦʚʢʘ. ʀʤʝʥʥʦ ʜʣʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʉ.ʉ. ɻʫʜʳʤʦʚʠʯʝʤ [2] ʫʩʪʘʥʦʚʣʝʥʦ ʩʘʤʦʝ ʚʳʩʦʢʦʝ 

ʩʛʫʱʝʥʠʝ ʨʝʣʴʝʬʥʳʭ ʣʠʥʝʘʤʝʥʪʦʚ (ʧʦ ʜʘʥʥʳʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ), ʩʢʦʨʝʝ ʚʩʝʛʦ ʷʚʣʷʶʱʠʭʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʩʦcʢʣʘʜʯʘʪʦʡ ʧʦʧʝʨʝʯʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʚʥʝʜʨʝʥʠʝ ʜʘʝʢ ʠ 

ʞʠʣʴʥʦʛʦ ʢʚʘʨʮʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʝʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ.  

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠ, ʦʧʠʩʘʥʠʝ ʟʦʣʦʪʠʥ ʠʟ ʨʫʜʥʳʭ ʠ 

ʨʦʩʩʳʧʥʳʭ ʦʙʲʝʢʪʦʚ ʊʫʛʦʷʢʦʚʩʢʦʛʦ ʫʟʣʘ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʠ ʠʟʫʯʝʥʳ ʟʦʣʦʪʠʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʜʚʫʭ 

ʩʙʦʨʥʳʭ ʧʨʦʙ. ʇʝʨʚʘʷ ʧʨʦʙʘ (ʧʨʦʪʦʣʦʯʢʘ) ʙʳʣʘ ʦʪʦʙʨʘʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʦʙʣʦʤʢʦʚ ʢʚʘʨʮʘ ʩ ʚʢʣʶʯʝʥʠʷʤʠ 

ʚʤʝʱʘʶʱʠʭ ʩʣʘʥʮʝʚ ʠʟ ɹʘʪʫʨʠʥʩʢʦʛʦ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ. ɺʝʩ ʧʝʨʚʦʡ ʧʨʦʙʳ 10 ʢʛ. ʇʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʢʚʘʨʮʘ. ʇʝʨʚʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʢʚʘʨʮʘ ʚ ʚʠʜʝ ʪʦʥʢʠʭ (ʦʪ 2 ʜʦ 5 ʩʤ) 

ʧʨʦʞʠʣʢʦʚ ʨʘʩʩʝʢʘʝʪ ʫʛʣʠʩʪʦ-ʛʣʠʥʠʩʪʳʝ ʪʦʣʱʠ ʙʘʩʘʥʜʘʡʩʢʦʡ ʩʚʠʪʳ. ʅʘ ʢʦʥʪʘʢʪʝ ʞʠʣʦʢ ʚʠʜʥʳ ʦʩʪʘʪʢʠ 

ʫʛʣʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ. ʂʚʘʨʮ ʩʝʨʦ-ʙʝʣʳʡ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʘʨʩʝʥʦʧʠʨʠʪʘ ʚ ʚʠʜʝ ʛʥʝʟʜ ʠ 

ʪʦʥʢʠʭ ʧʨʦʞʠʣʢʦʚ. ɸʨʩʝʥʦʧʠʨʠʪ ʠʤʝʝʪ ʢʦʨʦʪʢʦʧʨʠʟʤʘʪʠʯʝʩʢʠʡ ʛʘʙʠʪʫʩ. ɺʪʦʨʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʢʚʘʨʮʘ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʚʦʛʦ ʩʚʦʝʡ ʙʣʦʢʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʦʙʦʭʨʝʥʥʦʩʪʴʶ ʠ ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʴʶ (ʜʦ 10 - 15 ʩʤ). ʊʘʢʞʝ 

ʩʦʜʝʨʞʠʪ ʚʢʣʶʯʝʥʠʷ ʘʨʩʝʥʦʧʠʨʠʪʘ ʚ ʚʠʜʝ ʛʥʝʟʜ ʠ ʧʨʦʞʠʣʢʦʚ. ʇʨʦʙʘ ʠʟʤʝʣʴʯʘʣʘʩʴ ʥʘ ʱʝʢʦʚʦʡ ʜʨʦʙʠʣʢʝ ʜʦ 

ʨʘʟʤʝʨʘ 1 ʤʤ, ʟʘʪʝʤ ʦʪʤʫʯʠʚʘʣʘʩʴ, ʚʳʩʫʰʠʚʘʣʘʩʴ, ʨʘʩʩʝʠʚʘʣʘʩʴ ʥʘ ʬʨʘʢʮʠʠ (ʙʦʣʝʝ 1 ʤʤ, 1 - 0.5 ʤʤ, 0.5 - 0.25 ʤʤ 

ʠ ʤʝʥʝʝ 0.1 ʤʤ) ʠ ʢʘʞʜʘʷ ʬʨʘʢʮʠʷ ʦʪʤʳʚʘʣʘʩʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʫʣʴʬʠʜʦʚ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʘʨʩʝʥʦʧʠʨʠʪʘ). ʇʦʩʣʝ 

ʚʳʩʫʰʠʚʘʥʠʷ ʚʩʝ ʬʨʘʢʮʠʠ ʨʘʟʜʝʣʷʣʠʩʴ ʚ ʪʷʞʝʣʦʡ ʞʠʜʢʦʩʪʠ (ʙʨʦʤʦʬʦʨʤʝ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʪʱʘʪʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʟʦʣʦʪʠʥʢʠ ʨʘʟʤʝʨʦʤ ʦʪ 0.6 ʤʤ ʜʦ ʤʝʥʝʝ 0.1 ʤʤ, ʢʦʪʦʨʳʝ ʦʪʙʠʨʘʣʠʩʴ ʚʨʫʯʥʫʶ ʧʦʜ 

ʙʠʥʦʣʫʧʦʡ. ɺ ʧʨʦʙʝ ʙʳʣʦ ʥʘʡʜʝʥʦ 42 ʟʥʘʢʘ ʟʦʣʦʪʘ. ɿʦʣʦʪʠʥʢʠ ʤʝʣʢʠʝ ʦʪ 0.63 ʤʤ ʜʦ 0.01 ʤʤ ʠ ʤʝʥʴʰʝ. ʇʦ 

ʚʥʝʰʥʝʤʫ ʦʙʣʠʢʫ ʟʦʣʦʪʦ ʠʟ ʧʝʨʚʦʡ ʧʨʦʙʳ ʦʜʠʥʘʢʦʚʦʝ ʙʣʝʜʥʦʚʘʪʦ-ʞʝʣʪʦʝ ʩʣʦʞʥʦʡ ʬʦʨʤʳ. ɺʦ ʬʨʘʢʮʠʠ 0.5 ʠ 0.6 

ʤʤ ʟʦʣʦʪʠʥʢʠ ʮʝʤʝʥʪʘʮʠʦʥʥʦʡ ʩʣʦʞʥʦʡ ʬʦʨʤʳ, ʛʫʙʯʘʪʦʛʦ ʩʪʨʦʝʥʠʷ, ʥʝ ʦʩʚʦʙʦʞʜʝʥʥʳʝ ʦʪ ʢʚʘʨʮʘ (ʨʠʩ. 1). 

 

  
 

 

 

ʈʠʩ. 1. ʌʨʘʢʮʠʠ 0.5 ʤʤ ʠ 0.6 ʤʤ ʈʠʩ. 2. ʌʨʘʢʮʠʠ ʦʪ 02 ʤʤ ʜʦ 04 ʤʤ 

 

ʊʘʢʞʝ ʚ ʧʝʨʚʦʡ ʧʨʦʙʝ ʦʪʤʝʯʘʶʪʩʷ ʟʦʣʦʪʠʥʢʠ ʨʘʟʤʝʨʥʦʩʪʠ 0.25 ï 0.3 ʤʤ ʢʦʤʢʦʚʠʜʥʦʡ ʬʦʨʤʳ ʩ ʧʣʦʪʥʳʤ 

ʷʜʨʦʤ ʩʤ. ʨʠʩ. 2 ʚʝʨʭʥʠʡ ʨʷʜ ʠ ʟʦʣʦʪʠʥʢʠ ʨʘʟʤʝʨʥʦʩʪʴʶ 0.2 ï 0.4 ʤʤ ʘʤʝʙʦʦʙʨʘʟʥʦʡ, ʛʫʙʯʘʪʦʡ ʠ ʘʞʫʨʥʦʡ ʬʦʨʤʳ 

2 ʠ 3 ʨʷʜ ʥʘ ʨʠʩ. 2. ɿʦʣʦʪʠʥʢʠ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 0.1 ʤʤ ʚ ʦʩʥʦʚʥʦʤ ʢʦʤʢʦʚʠʜʥʳʝ, ʠʟʦʤʝʪʨʠʯʥʳʝ. ɺ ʵʪʦʡ ʞʝ ʧʨʦʙʝ 

ʦʙʥʘʨʫʞʝʥʳ ʟʝʨʥʘ ʢʠʥʦʚʘʨʠ ʚ ʢʦʣʠʯʝʩʪʚʝ ʨʝʜʢʠʭ ʟʥʘʢʦʚ. 

1 ͣ  ͣ м ͣͣ 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ɺʪʦʨʘʷ ʧʨʦʙʘ ʙʳʣʘ ʦʪʦʙʨʘʥʘ ʠʟ ʨʘʟʥʳʭ ʫʯʘʩʪʢʦʚ ʊʫʛʦʷʢʦʚʩʢʦʛʦ ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʫʟʣʘ, ʚʢʣʶʯʘʷ 

ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ. ɺʝʩ ʧʨʦʙʳ 30 ʢʛ. ʕʪʘ ʧʨʦʙʘ ʩʥʘʯʘʣʘ ʦʪʤʫʯʠʚʘʣʘʩʴ ʦʪ ʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʠ, ʟʘʪʝʤ ʧʦʩʣʝ 

ʚʳʩʫʰʠʚʘʥʠʷ, ʨʘʟʜʝʣʷʣʘʩʴ ʥʘ ʬʨʘʢʮʠʠ (ʩʤ. ʧʝʨʚʫʶ ʧʨʦʙʫ), ʠ ʢʘʞʜʘʷ ʬʨʘʢʮʠʷ ʜʦʚʦʜʠʣʘʩʴ ʚ ʯʘʰʢʝ ʢʘʢ ʦʙʳʯʥʳʡ 

ʰʣʠʭ, ʧʦʢʘ ʥʝ ʧʦʢʘʟʳʚʘʣʠʩʴ ʟʦʣʦʪʠʥʢʠ. ɺʦ ʬʨʘʢʮʠʷʭ ʙʦʣʝʝ 1 ʤʤ, 1ï0.5 ʤʤ ʟʦʣʦʪʠʥʢʠ ʠʟʚʣʝʢʘʣʠʩʴ ʧʦʜ 

ʙʠʥʦʣʫʧʦʡ ʚʨʫʯʥʫʶ. ʌʨʘʢʮʠʠ 0.5ï0.25 ʤʤ, 0.25ï0.1 ʤʤ ʠ ʤʝʥʝʝ 0.1 ʤʤ ʨʘʟʜʝʣʷʣʠʩʴ ʚ ʪʷʞʝʣʦʡ ʞʠʜʢʦʩʪʠ; ʧʦʩʣʝ 

ʵʪʦʛʦ ʪʘʢʞʝ ʚʨʫʯʥʫʶ ʦʪʙʠʨʘʣʠʩʴ ʧʦʜ ʙʠʥʦʣʫʧʦʡ. ɺʦ ʚʪʦʨʦʡ ʩʙʦʨʥʦʡ ʧʨʦʙʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʟʦʣʦʪʦ ʜʚʫʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ. ʂ ʧʝʨʚʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʟʦʣʦʪʦ ʷʨʢʦ-ʞʝʣʪʦʝ, ʢʨʘʩʥʦʚʘʪʦʝ, ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʦʝ (ʩʤ. 

ʨʠʩ. 3). ʈʘʟʤʝʨʥʦʩʪʴ ʟʦʣʦʪʠʥ ʦʪ 2 ʤʤ ʜʦ 0.1 ʤʤ. ɿʦʣʦʪʦ ʚʪʦʨʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʙʣʝʜʥʦ-ʞʝʣʪʦʝ, ʥʝʦʢʘʪʘʥʥʦʝ, 

ʛʫʙʯʘʪʦʡ ʠ ʘʤʝʙʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʨʘʟʤʝʨʥʦʩʪʴ ʪʘʢʞʝ ʨʘʟʣʠʯʥʘʷ. ɼʘʥʥʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʟʦʣʦʪʠʥ ʧʨʝʦʙʣʘʜʘʝʪ ʚʦ 

ʚʩʝʭ ʬʨʘʢʮʠʷʭ ʥʘʯʠʥʘʷ ʦʪ 1-2 ʤʤ ʠ ʜʦ 0.25ï0.1 ʤʤ ʠ ʤʝʥʝʝ (ʨʠʩ 4 ʠ 5).  

 

   

ʈʠʩ. 3. ɿʦʣʦʪʦ ʦʢʘʪʘʥʥʦʝ 

ʧʝʨʚʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, 

ʬʨʘʢʮʠʷ 0.5ï1 ʤʤ 

ʈʠʩ. 4. ɿʦʣʦʪʦ ʥʝʦʢʘʪʘʥʥʦʝ 

ʚʪʦʨʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʬʨʘʢʮʠʷ 

1ï2 ʤʤ 

ʈʠʩ. 5. ɿʦʣʦʪʦ ʥʝʦʢʘʪʘʥʥʦʝ 

ʚʪʦʨʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, 

ʬʨʘʢʮʠʷ 0.25ï0.1 ʤʤ 

 

ɺ ʮʝʣʦʤ ʚ ʧʨʦʙʝ ʧʨʝʦʙʣʘʜʘʶʪ ʥʝʦʢʘʪʘʥʥʳʝ ʟʦʣʦʪʠʥʢʠ. ʆʥʠ ʥʘʭʦʜʷʪʩʷ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʧʦʯʪʠ ʚʦ 

ʚʩʝʭ ʬʨʘʢʮʠʷʭ. ʕʪʦ ʟʦʣʦʪʠʥʢʠ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ: ʧʣʘʩʪʠʥʯʘʪʳʝ, ʢʦʤʢʦʚʠʜʥʳʝ, ʷʯʝʠʩʪʳʝ, ʛʫʙʯʘʪʳʝ ʠ  

ʫʜʣʠʥʝʥʥʳʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘʚʪʦʨʳ ʙʝʨʫʪ ʥʘ ʩʝʙʷ ʩʤʝʣʦʩʪʴ 

ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ. 

1. ʇʦ ʤʦʨʬʦʣʦʛʠʠ ʟʦʣʦʪʠʥ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ ʠ ʪʠʧʝ ʢʦʨʝʥʥʳʭ ʟʦʣʦʪʦʨʫʜʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ. ʀʟʫʯʝʥʥʳʝ ʬʦʨʤʳ ʟʦʣʦʪʠʥʦʢ, ʘ ʠʤʝʥʥʦ ʧʣʘʩʪʠʥʯʘʪʳʝ, ʫʜʣʠʥʝʥʥʳʝ, ʢʦʤʢʦʚʠʜʥʳʝ ʠ ʜʨ., ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ ʚ ʢʚʘʨʮʝ ʠ ʮʝʤʝʥʪʘʮʠʠ ʨʘʟʜʨʦʙʣʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʨʫʜʥʳʭ ʪʝʣ ʩ ʠʭ ʟʘʤʝʥʦʡ 

ʧʨʠ ʨʦʩʪʝ ʚʳʜʝʣʝʥʠʡ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ (ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʅ.ɺ. ʇʝʪʨʦʚʩʢʦʡ [3]). ʉʢʘʟʘʥʥʦʝ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ 

ʛʣʘʚʥʦʡ ʟʦʣʦʪʦʥʦʩʥʦʡ ʬʦʨʤʘʮʠʝʡ  ɹʘʪʫʨʠʥʩʢʦʛʦ ʫʟʣʘ ʷʚʣʷʝʪʩʷ ʟʦʣʦʪʦ-ʢʚʘʨʮʝʚʘʷ (ʰʪʦʢʚʝʨʢʦʚʘʷ). 

 2. ɹʘʪʫʨʠʥʩʢʦʝ ʨʫʜʦʧʨʦʷʚʣʝʥʠʝ ɸ.ʀ. ʉʢʦʛʦʨʝʚʳʤ ʦʪʥʝʩʝʥʦ ʢ ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʦ-ʢʚʘʨʮʝʚʦʤʫ ʪʠʧʫ 

ʦʨʫʜʝʥʝʥʠʷ, ʘ ɽ. ɺ.ʏʝʨʥʷʝʚʳʤ ï ʢ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʦ-ʤʳʰʴʷʢʦʚʦʡ (Au, Ag, As) ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʟʦʣʦʪʦ-

ʢʚʘʨʮʝʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʅʘʣʠʯʠʝ ʚ ʧʝʨʚʦʡ ʧʨʦʙʝ ʢʠʥʦʚʘʨʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʪʷʥʫʪʴ ʥʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʥʘ ʚʩʝ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʊʫʛʦʷʢʦʚʢʠ ʧʦʢʘʟʘʥʥʫʶ ɸ.ʀ. ʉʢʦʛʦʨʝʚʳʤ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ 

ʟʦʥʫ ʟʦʣʦʪʦ-ʨʪʫʪʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʦʚʝʨʛʥʫʪʴ ʠ ʜʦʚʦʜʳ ɽ.ɺ. ʏʝʨʥʷʝʚʘ, 

ʩʯʠʪʘʶʱʝʛʦ, ʯʪʦ ʧʨʦʷʚʣʝʥʠʷ ʨʪʫʪʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʟʦʥʘʤʠ ʥʘʨʫʰʝʥʠʡ ʠ ʩ ʟʦʣʦʪʦʤ ʥʝ ʩʚʷʟʘʥʳ. 

3. ɺ ʩʙʦʨʥʳʭ ʧʨʦʙʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʟʦʣʦʪʠʥʳ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʬʦʨʤʳ Kʬ = d/h = 2-3, ʪ.ʝ. ʷʚʥʦ ʤʝʥʴʰʝ 

ʧʷʪʠ. ʇʦ ʅ.ɸ. ʐʠʣʦ [4], ʪʘʢʘʷ ʬʦʨʤʘ ʟʦʣʦʪʠʥ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʨʦʩʩʳʧʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʜʦʣʠʥʝ 

ʨ. ʊʫʛʦʷʢʦʚʢʘ. ʆʜʥʘʢʦ ʚ ʧʨʦʙʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʟʦʣʦʪʠʥʳ ʩ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 0.25ʤʤ  (ʙʦʣʝʝ ʜʚʫʭ ʪʨʝʪʝʡ ʦʪ ʤʘʩʩʳ), 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʧʨʦʮʝʩʩʘ ʨʦʩʩʳʧʝʦʙʨʘʟʦʚʘʥʠʷ. ʇʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʨʘʩʩʯʠʪʳʚʘʪʴ 

ʥʘ ʙʦʛʘʪʳʝ ʨʦʩʩʳʧʠ ʚ ʜʦʣʠʥʝ ʨ. ʊʫʛʦʷʢʦʚʢʘ ʥʝ ʩʣʝʜʫʝʪ ʠʟ-ʟʘ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʨʘʟʤʝʨʥʦʩʪʠ ʟʦʣʦʪʠʥ ʤʝʥʝʝ 0.25 ʤʤ.  

ʅʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʟʦʥʳ ʩ ʧʨʦʢʚʘʨʮʝʚʘʥʠʝʤ ʦʩʪʘʶʪʩʷ ʠʥʪʝʨʝʩʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʢʦʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ʟʦʣʦʪʘ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʊɽʂʊʆʅʆ-ʌɸʎʀɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʉʊʈʆɽʅʀʗ ʅʆʈɸ-ʅʀʄʂɸʅʉʂʆɻʆ 
ʈʋɼʆʇɽʈʉʇɽʂʊʀɺʅʆɻʆ ʈɸʁʆʅɸ (ʇʈʀɸʄʋʈʔɽ) 

ɺ.ʅ. ʀʱʝʥʢʦ, ɼ.ɺ. ʉʝʤʝʥʦʚ, ɸ.ʖ. ʑʘʥʦʚ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ɺ. ʀ. ʉʪʨʝʣʷʝʚ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ɺ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʩʦʙʨʘʥʥʳʡ ʘʚʪʦʨʘʤʠ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʘʢʪʠʢ ʚ ʪʝʯʝʥʠʝ 2010-2011 ʛʛ. ɼʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ɸʤʫʨʦ-

ʆʭʦʪʩʢʦʛʦ ʟʚʝʥʘ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ. ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʨʠʬʝʝ ʥʘ ʛʨʘʥʠʮʝ ɸʤʫʨʩʢʦʛʦ ʠ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ ʛʝʦʙʣʦʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʜʚʠʛʦʚʳʭ 

ʜʝʬʦʨʤʘʮʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʇʨʠʦʭʦʪʩʢʦʡ ʤʝʛʘʟʦʥʝ ɸʤʫʨʦ-ʆʭʦʪʩʢʦʛʦ ʟʚʝʥʘ 

ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ʚ ʧʨʝʜʝʣʘʭ ʉʝʣʝʤʜʞʠʥʩʢʦʡ ʧʦʜʟʦʥʳ (ʉʌʇ) ʉʝʣʝʤʜʞʠʥʦ-ʂʝʨʙʠʥʩʢʦʡ 

ʉʌɿ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʟʢʫʶ ʧʨʦʪʷʞʝʥʥʫʶ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʪʠʧʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ. ɺ 

ʧʨʝʜʝʣʘʭ ʵʪʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʜʦʣʞʘʣʠʩʴ ʜʦ 

ʪʨʠʘʩʘ ï ʨʘʥʥʝʡ ʶʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʨʘʩʪʷʞʝʥʠʷ ʠ ʩʞʘʪʠʷ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʘʷ 

ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ ʧʨʠʦʙʨʝʣʘ ʯʝʰʫʡʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʡ ʦʙʣʠʢ.  

ʀʩʭʦʜʷ ʠʟ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʠ ʦʙʨʘʟʫʝʤʳʭ ʠʤʠ ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤ ʠ  ʫʩʣʦʚʠʡ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʚ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʨʘʡʦʥʝ ʦʙʦʩʦʙʣʷʶʪʩʷ ʥʠʞʥʠʡ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʠ ʚʝʨʭʥʠʡ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʩʪʨʫʢʪʫʨʥʳʝ ʵʪʘʞʠ.  

ʅʠʞʥʠʡ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʵʪʘʞ (ʅʉʕ) ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʧʦ 

ʣʝʚʦʙʝʨʝʞʴʶ ʨ. ʅʦʨʳ, ʘ ʪʘʢʞʝ ʬʨʘʛʤʝʥʪʘʨʥʦ ʚ ʚʠʜʝ ʦʩʪʘʥʮʦʚ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʜʠʘʙʘʟʦʚʦ-ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʦʡ ʬʦʨʤʘʮʠʠ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʜʝʚʦʥʩʢʠʝ ʪʦʣʱʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʉʨʝʜʥʷʷ ʪʦʣʱʘ ʩ çʘʥʦʤʘʣʴʥʳʤè ʚʢʣʶʯʝʥʠʝʤ ʤʝʪʘʙʘʟʠʪʦʚ ʨʘʟʜʝʣʷʝʪ ʬʦʨʤʘʮʠʶ ʥʘ ʪʨʠ 

ʯʘʩʪʠ: ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʫʶ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʛʨʘʫʚʘʢʢʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ; ʛʣʠʥʠʩʪʦ-ʜʠʘʙʘʟʦʚʫʶ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʤʝʪʘʚʫʣʢʘʥʠʪʦʚ ʠ ʛʣʠʥʠʩʪʫʶ ʩ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʪʦʥʢʦʛʦ ʬʣʠʰʦʠʜʥʦʛʦ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʘʣʝʚʨʠʪʦ-ʧʩʘʤʤʠʪʦʚʳʭ  

ʦʪʣʦʞʝʥʠʡ. ʊʘʢʘʷ  ʚʝʨʪʠʢʘʣʴʥʘʷ  ʟʦʥʘʣʴʥʦʩʪʴ  ʦʪʨʘʞʘʝʪ  ʦʪʯʝʪʣʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʫʛʣʫʙʣʝʥʠʶ ʙʘʩʩʝʡʥʘ 

ʩʝʜʠʤʝʥʪʘʮʠʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʩʠʣʝʥʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʧʨʦʷʚʣʝʥʥʦʡ ʚ ʩʨʝʜʥʶʶ ʩʪʘʜʠʶ 

(ʤʘʩʩʦʚʦʝ ʠʟʣʠʷʥʠʝ ʚʫʣʢʘʥʠʪʦʚ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ).  

ɺʝʨʭʥʠʡ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʵʪʘʞ (ɺʉʕ) ʨʘʟʚʠʪ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ 

ʧʣʦʱʘʜʠ. ɺ ʧʨʝʜʝʣʘʭ ʉʝʣʝʤʜʞʠʥʩʢʦʡ ʧʦʜʟʦʥʳ ʦʙʨʘʟʦʚʘʥʠʷ ʵʪʘʞʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦ-ʧʝʩʯʘʥʠʢʦʚʦ-

ʘʣʝʚʨʦʣʠʪʦʚʦʡ  ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʝʡ ʬʦʨʤʘʮʠʝʡ ʩ ʛʘʙʙʨʦ-ʜʠʦʨʠʪ-ʧʣʘʛʠʦʛʨʘʥʠʪʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ. 

ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʙʦʣʝʝ ʨʘʥʥʠʤʠ  ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʧʦʚʩʝʤʝʩʪʥʦ ʪʝʢʪʦʥʠʯʝʩʢʠʝ. ɺ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʦʨʦʜʳ ɺʉʕ ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ [2]. 

ɿʝʣʝʥʦʩʣʘʥʮʝʚʦ-ʧʝʩʯʘʥʠʢʦʚʦ-ʘʣʝʚʨʦʣʠʪʦʚʘʷ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʘʷ ʬʦʨʤʘʮʠʷ ɺʉʕ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʳʥʩʢʦʡ 

(PZmn), ʟʣʘʪʦʫʩʪʦʚʩʢʦʡ (PZzl) ʠ ʩʘʛʫʨʩʢʦʡ (PZsg) ʩʚʠʪʘʤʠ ʠ ʦʙʨʘʟʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʘ ʨʷʜ ʩʢʣʘʜʯʘʪʳʭ ʬʦʨʤ 

ʨʘʟʣʠʯʥʦʛʦ ʧʦʨʷʜʢʘ. ʉʪʨʫʢʪʫʨʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʀʣʠʢʘʥʩʢʦʡ  ʘʥʪʠʢʣʠʥʘʣʴʶ. ʀʣʠʢʘʥʩʢʘʷ 

ʘʥʪʠʢʣʠʥʘʣʴ ʧʨʦʩʣʝʞʝʥʘ ʯʝʨʝʟ ʚʩʶ ʠʩʩʣʝʜʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʆʙʱʘʷ ʝʸ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʙʦʣʝʝ 30 ʢʤ, ʩʣʦʞʝʥʘ ʧʦʨʦʜʘʤʠ ʤʳʥʩʢʦʡ ʠ ʟʣʘʪʦʫʩʪʦʚʩʢʦʡ ʩʚʠʪ. ʐʘʨʥʠʨ ʩʢʣʘʜʢʠ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʋʛʣʳ ʧʦʛʨʫʞʝʥʠʷ ʧʦʨʦʜ ʥʘ ʢʨʳʣʴʷʭ ʩʪʨʫʢʪʫʨʳ 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳ. ʆʜʥʘʢʦ ʶʞʥʦʝ ʢʨʳʣʦ ʧʦʜʚʝʨʛʥʫʪʦ ʠʥʪʝʥʩʠʚʥʳʤ ʢʦʣʣʠʟʠʦʥʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ. ɺ ʝʛʦ 

ʧʨʝʜʝʣʘʭ ʚʳʜʝʣʷʶʪʩʷ ʩʦʧʨʷʞʝʥʥʳʝ ʩʢʣʘʜʢʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʜʣʠʥʦʡ 4-18 ʢʤ ʠ ʨʘʟʤʘʭʦʤ ʢʨʳʣʴʝʚ ʜʦ 2 ʢʤ. ʕʪʠ 

ʩʢʣʘʜʢʠ ʩʣʦʞʝʥʳ ʧʦʨʦʜʘʤʠ ʩʘʛʫʨʩʢʦʡ ʠʣʠ ʟʣʘʪʦʫʩʪʦʚʩʢʦʡ ʩʚʠʪ, ʧʦʣʦʞʝʥʠʝ ʠʭ ʰʘʨʥʠʨʦʚ ʥʝ ʷʩʥʦ. 

ɺ ʧʨʝʜʝʣʘʭ ʢʨʳʣʴʝʚ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʤʝʣʢʠʝ, ʩ ʨʘʟʤʘʭʦʤ ʢʨʳʣʴʝʚ ʦʪ 

ʧʝʨʚʳʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 5 ʤ, ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʦʩʣʦʞʥʷʶʱʠʝ ʩʢʣʘʜʢʠ. ʉʨʝʜʠ ʥʠʭ ʦʪʤʝʯʘʶʪʩʷ ʥʦʨʤʘʣʴʥʳʝ, 

ʦʧʨʦʢʠʥʫʪʳʝ ʠ ʣʝʞʘʯʠʝ, ʩʠʤʤʝʪʨʠʯʥʳʝ ʠ ʘʩʠʤʤʝʪʨʠʯʥʳʝ, ʠʟʦʢʣʠʥʘʣʴʥʳʝ ʠ ʚʝʝʨʦʦʙʨʘʟʥʳʝ ʠ ʜʨʫʛʠʝ ʬʦʨʤʳ. ʆʩʠ 

ʤʝʣʢʠʭ ʩʪʨʫʢʪʫʨ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʨʘʟʥʦʦʙʨʘʟʥʦ, ʫʛʣʳ ʠʭ ʧʦʛʨʫʞʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʶʪ 100. ɺ ʦʙʨʘʟʦʚʘʥʠʷʭ 

ʬʦʨʤʘʮʠʠ ʰʠʨʦʢʦ ʧʨʦʷʚʣʝʥʘ ʧʣʦʡʯʘʪʦʩʪʴ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʩʢʣʘʜʦʯʝʢ ʰʠʨʠʥʦʡ 0,3-0,4 ʤ, ʧʨʠ ʚʳʩʦʪʝ ʜʦ 0,5 ʤ. 

ʕʪʠ ʩʢʣʘʜʢʠ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʦʧʨʦʢʠʥʫʪʳ, ʠʟʦʢʣʠʥʘʣʴʥʳʝ, ʠʥʦʛʜʘ ʣʝʞʘʯʠʝ, ʪʠʧʘ ʩʢʣʘʜʦʢ ʚʦʣʦʯʝʥʠʷ. ɺ ʟʘʤʢʦʚʳʭ 

ʯʘʩʪʷʭ ʦʩʪʨʦʫʛʦʣʴʥʳʭ ʧʣʦʝʢ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʪʦʣʱʝʥʠʝ ʧʨʦʩʣʦʝʚ ʠ ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʝʥʠʡ ʢʚʘʨʮʘ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʢʣʘʜʯʘʪʦʩʪʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʢʣʠʚʘʞʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʅʘʠʙʦʣʝʝ ʯʝʪʢʦ 

ʧʨʦʷʚʣʝʥ ʢʣʠʚʘʞ ʪʝʯʝʥʠʷ, ʩʦʚʧʘʜʘʶʱʠʡ ʩʦ ʩʣʦʠʩʪʦʩʪʴʶ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ  

ʦʧʨʦʢʠʥʫʪʦʛʦ ʟʘʣʝʛʘʥʠʷ ʩʣʦʝʚ. ʄʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʢʣʠʚʘʞ ʨʘʟʣʦʤʘ. ʉʦ ʩʢʣʘʜʯʘʪʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʪʝʩʥʦ 

ʩʚʷʟʘʥʘ ʣʠʥʝʡʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʣʠʥʝʡʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʦʡ ʙʫʛʦʨʯʘʪʦʩʪʠ, ʰʪʨʠʭʦʚʢʠ, ʦʩʝʡ ʤʝʣʢʠʭ ʩʢʣʘʜʦʢ.  

ɻʘʙʙʨʦ-ʜʠʦʨʠʪ-ʧʣʘʛʠʦʛʨʘʥʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ ʦʙʨʘʟʫʝʪ ʠʥʲʝʢʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ɺʉʕ. ʊʝʣʘ, ʦʪʥʦʩʠʤʳʝ ʢ 

ʧʠʢʘʥʩʢʦʤʫ ʠʥʪʨʫʟʠʚʥʦʤʫ ʢʦʤʧʣʝʢʩʫ, ʟʘʥʠʤʘʶʪ ʩʫʙʩʦʛʣʘʩʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʘʭ 

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʉʕ. ɺʳʭʦʜʳ ʧʦʨʦʜ ʢʦʤʧʣʝʢʩʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʨʘʟʨʳʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʠ ʩʚʦʜʦʚʳʭ ʯʘʩʪʝʡ 

ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʮʝʣʦʤ ʩʪʨʫʢʪʫʨʳ  ʩʣʘʛʘʶʪ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʠʡ ʬʨʘʛʤʝʥʪ ʉʝʣʝʤʜʞʠʥʩʢʦʡ ʉʌʇ, 

ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʥʷʪʠʶ çʟʦʥʘ ʩʤʷʪʠʷè. 

ʉʢʣʘʜʯʘʪʳʝ ʠ ʠʥʲʝʢʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʥʘʨʫʰʝʥʳ ʩʝʪʴʶ ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ, ʠʤʝʶʱʠʭ ʚʝʜʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʨʘʡʦʥʘ. ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʭ 

ʩʠʩʪʝʤʳ ï ʩʫʙʰʠʨʦʪʥʘʷ ʠ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʘʷ. ʈʘʟʣʦʤʳ ʧʝʨʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʧʦ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʠ ʧʦ ʘʤʧʣʠʪʫʜʘʤ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʮʝʣʦʤ ʦʧʨʝʜʝʣʷʶʪ ʩʪʨʫʢʪʫʨʫ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ [1].  

ʖʞʥʦ-ʊʫʢʫʨʠʥʛʨʩʢʠʡ ʨʘʟʣʦʤ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʝʡʰʝʡ ʨʘʟʨʳʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʨʘʡʦʥʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʩʝʨʠʝʡ 

ʥʘʨʫʰʝʥʠʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʩ ʶʛʘ ʩʪʨʫʢʪʫʨʳ ʉʝʣʝʤʜʞʠʥʦ-ʂʝʨʙʠʥʩʢʦʡ ʉʌɿ. ɺ ʧʨʝʜʝʣʘʭ ʉʝʣʝʤʜʞʠʥʩʢʦʛʦ 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʨʘʡʦʥʘ ʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʅʠʤʢʘʥʩʢʦʡ ʠ ʕʣʴʛʠʥʩʢʦʡ ʚʝʪʚʷʤʠ. ʆʙʳʯʥʦ ʨʘʟʣʦʤ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ ʚ 

ʨʝʣʴʝʬʝ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʫʯʘʩʪʢʘʤʠ ʨʘʟʣʠʯʥʦʡ  ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ. ɺ ʮʝʣʦʤ, ʚ ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʘ ʨʘʟʣʦʤ ʬʠʢʩʠʨʫʝʪʩʷ 

ʟʦʥʘʤʠ ʜʨʦʙʣʝʥʠʷ  ʰʠʨʠʥʦʡ  ʜʦ 300 ʤ, ʥʘʣʦʞʝʥʥʳʤʠ ʥʘ ʪʝʨʨʠʛʝʥʥʳʝ ʠ ʵʬʬʫʟʠʚʥʳʝ ʧʦʨʦʜʳ. 

ɺ ʧʣʘʥʝ ʜʣʷ ʨʘʟʣʦʤʘ ʭʘʨʘʢʪʝʨʥʦ ʯʝʨʝʜʦʚʘʥʠʝ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʫʯʘʩʪʢʘʤʠ ʠʟʛʠʙʦʚ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʣʠʯʥʦʤ ʭʘʨʘʢʪʝʨʝ ʟʘʣʝʛʘʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩʤʝʩʪʠʪʝʣʷ, ʧʘʜʘʶʱʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʶʛ. ʇʦ 

ʤʦʨʬʦʣʦʛʠʠ ʖʞʥʦ-ʊʫʢʫʨʠʥʛʨʩʢʠʡ ʨʘʟʣʦʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʜʚʠʛʦ-ʥʘʜʚʠʛʘʤ. ʉʜʚʠʛʦʚʳʝ ʜʠʩʣʦʢʘʮʠʠ 

ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʅʘʠʙʦʣʝʝ ʧʦʟʜʥʠʝ ʠʟ ʥʠʭ ï ʣʝʚʳʝ. ɸʤʧʣʠʪʫʜʘ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 500-800 ʤ. 

ʈʘʟʣʦʤ, ʥʝʩʦʤʥʝʥʥʦ, ʠʤʝʝʪ ʜʨʝʚʥʝʝ ʟʘʣʦʞʝʥʠʝ, ʦʜʥʘʢʦ, ʚ ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʘ ʝʛʦ ʠʩʪʦʨʠʶ ʤʦʞʥʦ 

ʧʨʦʩʣʝʜʠʪʴ ʪʦʣʴʢʦ ʩ ʤʝʟʦʟʦʷ. ʇʦ ʟʦʥʝ ʨʘʟʣʦʤʘ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʜʚʠʛʘʥʠʝ ʩʪʨʫʢʪʫʨ ʶʞʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʚ ʩʝʚʝʨʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʠʣʠ ʧʦʜʚʠʛ ʩʪʨʫʢʪʫʨ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ʅʠʤʢʘʥʩʢʠʡ ʨʘʟʣʦʤ  ʧʨʦʩʣʝʞʝʥ ʧʦ ʣʝʚʦʙʝʨʝʞʴʶ ʨ. ʅʦʨʳ ʜʦ ʙʘʩʩʝʡʥʘ ʨ. ʅʠʤʢʘʥ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʝʚʝʨʥʫʶ ʚʝʪʚʴ ʖʞʥʦ-ʊʫʢʫʨʠʥʛʨʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʩʤʝʱʝʥʥʫʶ ʥʘ ʶʛ ʩ ʘʤʧʣʠʪʫʜʦʡ 6-8ʢʤ. ʈʘʟʣʦʤ ʚʳʨʘʞʝʥ ʧʦʣʦʩʦʡ 

(0,2-2 ʢʤ) ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʭ ʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʨʦʜ; ʧʨʦʩʪʠʨʘʥʠʝ ʝʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ (300Á); ʧʘʜʝʥʠʝ 

ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʝ. ʅʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʨʘʟʣʦʤ ʢʦʥʪʨʦʣʠʨʫʝʪ ʪʝʣʘ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ  ʛʨʘʥʠʪʦʚ, ʛʨʘʥʠʪ-

ʧʦʨʬʠʨʦʚ, ʪʘʢʞʝ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʭ, ʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥʥʳʭ. ɺ ʙʘʩʩʝʡʥʝ ʨ. ʅʠʤʢʘʥ ʨʘʟʣʦʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʦʛʦ (20-30Á) ʧʘʜʘʶʱʠʡ ʥʘ ʩʝʚʝʨ ʧʨʘʚʦʩʪʦʨʦʥʥʠʡ ʩʜʚʠʛ.      

ʕʣʴʛʠʥʩʢʠʡ ʨʘʟʣʦʤ  ʧʨʝʜʩʪʘʚʣʷʝʪ ʶʞʥʦʝ ʦʪʚʝʪʚʣʝʥʠʝ ʖʞʥʦ-ʊʫʢʫʨʠʥʛʨʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʆʪʯʝʪʣʠʚʦʛʦ 

ʩʤʝʩʪʠʪʝʣʷ ʥʝ ʠʤʝʝʪ, ʫʩʣʦʚʥʦ ʦʥ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʛʨʘʥʠʮʝ ɻʘʛʩʢʦ-ʉʘʛʘʷʥʩʢʦʡ ʠ ʉʝʣʝʤʜʞʠʥʦ-ʂʝʨʙʠʥʩʢʦʡ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ ʟʦʥ. ʕʪʘ ʛʨʘʥʠʮʘ ʠʤʝʝʪ ʶʛʦ-ʚʦʩʪʦʯʥʦʝ, ʙʣʠʟʢʦ ʢ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʝ ʠ 

ʧʦʯʪʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʝʢʨʳʪ ʨʳʭʣʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ɺʝʨʭʥʝ-ʅʦʨʩʢʦʡ ʚʧʘʜʠʥʳ. ʈʘʟʣʦʤ ʚʳʨʘʞʝʥ 

ʰʠʨʦʢʦʡ (ʦʢʦʣʦ 10ʢʤ) ʧʦʣʦʩʦʡ ʩʙʣʠʞʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʘʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʪ ʫʩʪʴʷ ʨʫʯ. ʂʘʰʫʨʥʠʢʦʚ 

ʯʝʨʝʟ ʚʝʨʭʦʚʴʷ ʨ. ʀʣʠʥʜʘ ʜʦ ʚʝʨʭʦʚʠʡ ʨ. ʗʢʫʪʢʠ, ʫʭʦʜʷ ʟʘ ʚʦʩʪʦʯʥʫʶ ʛʨʘʥʠʮʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ 

ʨʘʟʨʝʟʝ ʵʪʦ ʧʦʣʦʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʦʥʫ ʤʝʣʘʥʞʘ ʩ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʧʦʣʦʛʠʭ (ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ) 

ʩʤʝʩʪʠʪʝʣʝʡ,  ʯʝʨʝʜʦʚʘʥʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʠ ʯʝʰʫʝʢ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʦʨʦʜʳ ʜʠʘʙʘʟʦʚʦ-ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʦʡ ʬʦʨʤʘʮʠʠ ʥʠʞʥʝ-

ʩʨʝʜʥʝʜʝʚʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʪʘʢʞʝ ʤʝʪʘʙʘʟʠʪʳ ʜʠʘʙʘʟ-ʧʣʘʛʠʦʛʨʘʥʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʟʦʷ [3]. 

ʅʠʥʥʠ-ʉʘʛʘʷʥʩʢʠʡ ʨʘʟʣʦʤ, ʧʨʦʪʷʛʠʚʘʶʱʠʡʩʷ ʚʜʦʣʴ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʉʝʣʝʤʜʞʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ 

ʦʩʥʦʚʥʦʤ ʟʘ ʝʸ ʧʨʝʜʝʣʘʤʠ. ʆʥ ʚʳʨʘʞʝʥ ʧʦʣʦʩʦʡ ʰʠʨʠʥʦʡ 0,5-1,0 ʢʤ ʩʙʣʠʞʝʥʥʳʭ ʚʝʪʚʷʱʠʭʩʷ ʜʠʟʲʶʥʢʪʠʚʦʚ, 

ʩʣʦʞʝʥʥʳʭ ʢʘʪʘʢʣʘʟʠʪʘʤʠ, ʤʠʣʦʥʠʪʘʤʠ, ʙʨʝʢʯʠʷʤʠ, ʠʥʦʛʜʘ ʫʣʴʪʨʘʤʠʣʦʥʠʪʘʤʠ, ʙʣʘʩʪʦʤʠʣʦʥʠʪʘʤʠ, 

ʙʣʘʩʪʦʢʘʪʘʢʣʘʟʠʪʘʤʠ. ʇʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʜʠʟʲʶʥʢʪʠʚʘʤʠ ʩʣʦʞʝʥʳ ʤʝʥʝʝ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ.  ʅʘ 

ʤʝʞʜʫʨʝʯʴʝ ʨʝʢ ɼʫʛʜʘ ʠ ʅʦʨʘ, ʚ ʙʘʩʩʝʡʥʝ ʨ. ʄʘʣ. ʕʣʴʛʘ ʨʘʟʣʦʤ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥ ʚ ʨʝʣʴʝʬʝ ʫʩʪʫʧʦʤ ʚʳʩʦʪʦʡ 5-

10 ʤ. ʇʨʠ ʵʪʦʤ ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʧʨʠʚʝʜʝʥʳ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝ- ʠ ʚʝʨʭʥʝʙʝʣʦʛʦʨʩʢʦʡ ʧʦʜʩʚʠʪ 

ʧʣʠʦʮʝʥ-ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ɸ.ɸ. ʄʘʡʙʦʨʦʜʳ ʧʦ ʨʘʟʨʝʟʫ ʙʝʣʦʛʦʨʩʢʦʡ ʩʚʠʪʳ ʚ 

ʤʝʞʜʫʨʝʯʴʝ ʄʘʣ. ʠ ɹʦʣ. ʕʣʴʛʠ, ʘʤʧʣʠʪʫʜʘ ʩʦʩʪʘʚʣʷʝʪ 30-40ʤ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ 2010-2011ʛ.  ʘʚʪʦʨʘʤʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ, ʧʨʦʤʳʪʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʜ 

ʤʠʢʨʦʩʢʦʧʦʤ (ʚ ʰʣʠʭʘʭ)  ʧʨʦʙʳ ʩ ʧʣʦʱʘʜʠ ʅʦʨʘ-ʅʠʤʢʘʥʩʢʦʛʦ ʨʘʡʦʥʘ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʟʦʣʦʪʘ ʙʦʣʝʝ 1500 ʟʥʘʢʦʚ (ʨʠʩ. 1). ʇʝʨʝʩʯʝʪ ʧʦʢʘʟʘʣ ʢʦʥʮʝʥʪʨʘʮʠʶ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ ʜʦ 13-15 ʛ/ʤ3. ʕʪʦ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʚʝʩʦʤʦ-ʟʥʘʯʠʤʦʡ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʜʣʷ ʜʦʙʳʯʠ. ɺ ʮʝʣʦʤ ʜʘʥʥʘʷ ʨʦʩʩʳʧʴ ʧʨʠʫʨʦʯʝʥʘ ʢ 

ʢʦʨʝʥʥʦʤʫ ʠʩʪʦʯʥʠʢʫ, ʦʪʥʦʩʠʤʦʤʫ ʢ ʤʘʣʦʩʫʣʴʬʠʜʥʦʡ ʢʚʘʨʮʝʚʦ-ʞʠʣʴʥʦʡ ʬʦʨʤʘʮʠʠ.  

 

 

ʈʠʩ. 1 ʈʦʩʩʳʧʥʦʝ ʟʦʣʦʪʦ ʅʦʨʘ-ʅʠʤʢʘʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʚʳʷʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʚ 2011 ʛ. 

 
ʃʠʪʝʨʘʪʫʨʘ 

 
1. ʂʦʚʨʠʛʘ ɻ.ɽ. ʂʨʘʪʢʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʦʙʟʦʨ ʅʠʞʥʝ-ʉʝʣʝʤʜʞʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, 1938.   
2. ʄʘʡʙʦʨʦʜʘ ɸ.ɸ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʉʉʉʈ ʤ-ʙʘ 1:200000. ʉʝʨʠʷ ɸʤʫʨʦ-ɿʝʡʩʢʘʷ. ʃʠʩʪ N-52-

XXIX. ï ʄ.: ʄʠʥɻʝʦ, ï 1983. 
3. ʆʥʠʭʠʤʦʚʩʢʠʡ ɺ.ɺ. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʅʦʨʳ, 1941. ï 235 ʩ. 

 

 
 



                                  

                      

                                                                                                                                  66 

 

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ɼʈɽɺʅʀɽ ɺʋʃʂɸʅʓ ɺ ʆʂʈɽʉʊʅʆʉʊʗʍ ɻʆʈʆɼɸ ʂʈɸʉʅʆʗʈʉʂɸ 
ʆ.ʄ. ʂʘʨʥʘʫʭʦʚʘ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʦʮʝʥʪ ʄ.ʃ. ʄʘʭʣʘʝʚ, ʜʦʮʝʥʪ ʆ.ʖ. ʇʝʨʬʠʣʦʚʘ 
ʉʠʙʠʨʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 

 
ɺʨʷʜ ʣʠ ʥʘʡʜʝʪʩʷ ʯʝʣʦʚʝʢ, ʥʠʯʝʛʦ ʥʝ ʩʣʳʰʘʚʰʠʡ ʦ ʛʨʦʟʥʳʭ ʠʟʚʝʨʞʝʥʠʷʭ ʚʫʣʢʘʥʦʚ. ʂʘʟʘʣʦʩʴ ʙʳ, ʚʩʝ 

ʚʫʣʢʘʥʳ ʥʘʭʦʜʷʪʩʷ ʦʯʝʥʴ ʜʘʣʝʢʦ ʦʪ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ. ʄʘʣʦ ʢʪʦ ʟʥʘʝʪ, ʯʪʦ ʨʘʡʦʥ ʥʘʰʝʛʦ ʛʦʨʦʜʘ ʪʦʞʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʪʝʨʨʠʪʦʨʠʷʤ ʚʳʩʦʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʘʚʜʘ, ʟʘʚʝʨʰʠʚʰʝʡʩʷ ʫʞʝ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ. ɽʩʣʠ 

ʙʳ ʤʳ ʤʦʛʣʠ ʧʝʨʝʥʝʩʪʠʩʴ ʚ ʧʨʦʰʣʦʝ, ʥʘ 400, 450 ʠʣʠ 500 ʤʠʣʣʠʦʥʦʚ ʣʝʪ, ʪʦ ʫʚʠʜʝʣʠ ʙʳ ʟʜʝʩʴ, ʚ ʥʳʥʝ ʩʧʦʢʦʡʥʦʤ 

ʨʘʡʦʥʝ, ʧʦʪʦʢʠ ʨʘʩʢʘʣʝʥʥʦʡ ʣʘʚʳ, ʤʦʱʥʳʝ ʚʟʨʳʚʳ, ʪʫʯʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʝʧʣʘé ʀʟʫʯʝʥʠʶ ʧʨʦʜʫʢʪʦʚ ʵʪʦʛʦ 

ʜʨʝʚʥʝʛʦ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʟʜʥʝʦʨʜʦʚʠʢʩʢʦʛʦ ʠ ʨʘʥʥʝʜʝʚʦʥʩʢʦʛʦ, ʚʫʣʢʘʥʠʟʤʘ ʠ ʧʦʩʚʷʱʝʥʘ ʜʘʥʥʘʷ ʨʘʙʦʪʘ. 

ɼʨʝʚʥʠʝ, ʜʘʚʥʦ ʧʦʪʫʭʰʠʝ ʠ ʯʘʩʪʠʯʥʦ ʨʘʟʨʫʰʝʥʥʳʝ ʟʘ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʣʝʪ  ʚʫʣʢʘʥʳ ʜʦʩʪʘʪʦʯʥʦ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʚ ʙʣʠʞʘʡʰʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ ʠ ʜʘʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʘʤʦʛʦ ʛʦʨʦʜʘ ʂʨʘʩʥʦʷʨʩʢʘ. 

ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʂʨʘʩʥʦʷʨʩʢʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ. 

1. ʇʦʟʜʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʡ ʵʪʘʧ (ʧʨʠʤʝʨʥʦ 650 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ) ï ʩʘʤʳʝ ʜʨʝʚʥʠʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʨʦʜʳ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʚʦʜʥʳʭ ʠʟʚʝʨʞʝʥʠʡ (ʙʘʭʪʠʥʩʢʘʷ ʩʚʠʪʘ). 

2. ʆʨʜʦʚʠʢʩʢʠʡ ʵʪʘʧ (ʦʢʦʣʦ 450 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ) ï ʥʘʯʠʥʘʝʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʚʫʣʢʘʥʠʟʤ, 

ʪʝʨʨʠʪʦʨʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʝʞʠʤʝ ʪʳʣʦʚʦʡ ʯʘʩʪʠ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ, ʧʨʦʠʩʭʦʜʷʪ 

ʪʨʝʱʠʥʥʳʝ ʠʟʣʠʷʥʠʷ ʙʘʟʘʣʴʪʦʚʳʭ ʣʘʚ, ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʷʪ ʵʢʩʧʣʦʟʠʚʥʳʝ ʠʟʚʝʨʞʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪʩʷ ʧʣʘʩʪʳ ʧʝʧʣʦʚʳʭ ʪʫʬʦʚ, ʠ ʠʟʣʠʷʥʠʷ ʪʨʘʭʠʪʦʚʳʭ ʣʘʚ ʠʟ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ (ʵʬʬʫʟʠʚʥʳʝ ʧʦʨʦʜʳ ʜʠʚʥʦʛʦʨʩʢʦʡ ʪʦʣʱʠ ʠ ʢʦʤʘʛʤʘʪʠʯʥʳʝ ʠʤ 

ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠʥʪʨʫʟʠʠ ʛʨʷʜʳ ɼʦʣʛʘʷ ɻʨʠʚʘ, ʨʘʡʦʥʘ ʧʦʩ. ʄʠʥʠʥʦ ʠ ʪ.ʜ.). 

3. ɼʝʚʦʥʩʢʠʡ ʵʪʘʧ ï ʧʦʩʣʝʜʥʠʡ ʵʪʘʧ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʧʨʦʷʚʠʣʩʷ ʯʝʨʝʟ 50 ʤʣʥ ʣʝʪ ʚ ʨʘʥʥʝʤ 

ʜʝʚʦʥʝ (ʧʨʠʤʝʨʥʦ 400 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ). ʇʨʦʠʟʦʰʣʘ ʢʦʣʣʠʟʠʷ ʉʠʙʠʨʩʢʦʛʦ ʠ ʄʦʥʛʦʣʴʩʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʤʘʩʩʠʚʦʚ, ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ, ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʛʣʫʙʦʢʠʝ 

ʨʘʟʣʦʤʳ, ʰʠʨʦʢʦ ʧʨʦʷʚʠʣʩʷ ʥʘʟʝʤʥʳʡ ʚʫʣʢʘʥʠʟʤ. ʆʙʨʘʟʫʶʪʩʷ ʚʫʣʢʘʥʳ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ, 

ʩʣʦʞʝʥʥʳʝ ʯʝʨʝʜʦʚʘʥʠʝʤ ʣʘʚʦʚʳʭ ʧʦʪʦʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ; ʨʘʩʧʣʘʚʳ, ʟʘʩʪʳʚʘʶʱʠʝ ʚ 

ʧʦʜʚʦʜʷʱʠʭ ʢʘʥʘʣʘʭ, ʬʦʨʤʠʨʫʶʪ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʥʝʢʢʠ ʠ ʜʘʡʢʠ, ʢʦʪʦʨʳʝ ʥʳʥʝ ʚʢʣʶʯʝʥʳ ʚ 

ʩʦʩʪʘʚ  ʯʝʨʥʦʩʦʧʢʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʉʘʤʳʤʠ ʜʨʝʚʥʠʤʠ ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʚ ʨʘʡʦʥʝ ʂʨʘʩʥʦʷʨʩʢʘ ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʥʳʝ 

ʙʘʟʘʣʴʪʳ (ʤʝʪʘʙʘʟʘʣʴʪʳ) ʙʘʭʪʠʥʩʢʦʡ ʩʚʠʪʳ ʧʦʟʜʥʝʛʦ ʨʠʬʝʷ. ʉʪʨʫʢʪʫʨʘ ʠʩʭʦʜʥʳʭ ʙʘʟʘʣʴʪʦʚ ʢʨʫʧʥʦʧʦʨʬʠʨʦʚʘʷ, 

ʧʦʨʬʠʨʦʚʳʝ ʚʳʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʩʪʘʣʣʘʤʠ ʦʩʥʦʚʥʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ ʨʘʟʤʝʨʦʤ ʜʦ 2 ʩʤ, ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʧʦʨʦʜʝ ï ʜʦ 25%. ʊʝʢʩʪʫʨʘ ʤʘʩʩʠʚʥʘʷ, ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʢʨʠʩʪʘʣʣʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʦ ʪʝʯʝʥʠʶ ʨʘʩʧʣʘʚʘ ï 

ʪʨʘʭʠʪʦʠʜʥʘʷ [5]. ʂ ʩʦʞʘʣʝʥʠʶ ʵʪʠ, ʩʘʤʳʝ ʜʨʝʚʥʠʝ ʧʨʦʜʫʢʪʳ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ ʩʦʭʨʘʥʠʣʠʩʴ ʣʠʰʴ  ʚ 

ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʚ ʥʝʙʦʣʴʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘʭ ʠ ʤʳ ʤʘʣʦ ʯʪʦ ʤʦʞʝʤ ʩʢʘʟʘʪʴ ʦ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʧʦʩʪʨʦʡʢʘʭ, ʢʦʪʦʨʳʝ ʪʦʛʜʘ ʩʫʱʝʩʪʚʦʚʘʣʠ. ʅʦ, ʩʫʜʷ ʧʦ ʩʦʩʪʘʚʫ ʣʘʚ, ʵʪʦ ʙʳʣʠ ʧʦʜʚʦʜʥʳʝ ʠʟʣʠʷʥʠʷ ʤʘʣʦʚʷʟʢʠʭ ʣʘʚ 

ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʠʟ ʚʫʣʢʘʥʦʚ ʪʨʝʱʠʥʥʦʛʦ ʪʠʧʘ. ʀ ʵʪʠ ʣʘʚʦʚʳʝ ʧʦʪʦʢʠ ʧʦʟʜʥʝʨʠʬʝʡʩʢʠʭ ʙʘʟʘʣʴʪʦʚ ʟʘʥʠʤʘʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ, ʯʝʤ ʩʝʡʯʘʩ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʚʫʣʢʘʥʠʟʤ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʷʚʠʣʩʷ ʚ ʧʦʟʜʥʝʤ ʦʨʜʦʚʠʢʝ (ʠʣʠ ʥʘ 

ʨʫʙʝʞʝ ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ). ɺ ʵʪʦ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʣʠ ʢʘʢ ʪʨʝʱʠʥʥʳʝ ʠʟʣʠʷʥʠʷ, ʪʘʢ ʠ ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʦʚ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ. ʅʘʠʙʦʣʝʝ ʤʦʱʥʳʝ ʧʦʪʦʢʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʠ ʧʨʦʩʣʦʠ ʪʫʬʦʚ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ (ʦʪ 

ʙʘʟʘʣʴʪʦʚ ʜʦ ʪʨʘʭʠʜʘʮʠʪʦʚ) ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʨʘʡʦʥʝ ʛ. ɼʠʚʥʦʛʦʨʩʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʙʣʠʟʠ ʂʨʘʩʥʦʷʨʩʢʦʡ ɻʕʉ, 

ʛʜʝ ʦʥʠ ʩʣʘʛʘʶʪ ʚʳʩʦʢʠʝ, ʧʦʯʪʠ ʦʪʚʝʩʥʳʝ ʩʢʘʣʳ, ʦʙʨʳʚʘʶʱʠʝʩʷ ʚ ɽʠʠʩʝʡ. ʍʘʨʘʢʪʝʨʥʘ ʦʯʝʥʴ ʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ 

ʵʪʦʛʦ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ï ʜʦ 2700 ʤ. ʆʨʜʦʚʠʢʩʢʦʡ ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʪʦʣʱʝ ʩʚʦʡʩʪʚʝʥʥʘ ʣʘʪʝʨʘʣʴʥʘʷ 

ʥʝʚʳʜʝʨʞʘʥʥʦʩʪʴ, ʨʝʟʢʠʝ ʢʦʣʝʙʘʥʠʷ ʤʦʱʥʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʣʘʚʦʚʳʭ ʧʦʪʦʢʦʚ ʠ ʧʨʦʩʣʦʝʚ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʧʦʨʦʜ 

ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ. ɺ ʮʝʣʦʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʚʫʣʢʘʥʠʪʦʚ, ʦʪʥʝʩʝʥʥʳʭ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ 

ʢ ʠʤʠʨʩʢʦʡ ʩʚʠʪʝ, ʧʨʝʦʙʣʘʜʘʶʪ ʫʤʝʨʝʥʥʦ-ʱʝʣʦʯʥʳʝ ʙʘʟʘʣʴʪʦʠʜʳ, ʘ ʚ ʚʝʨʭʥʝʡ ï ʵʬʬʫʟʠʚʳ ʩʨʝʜʥʝʛʦ ʠ ʫʤʝʨʝʥʥʦ-

ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʞʝʨʣʦʚʳʭ ʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʪʝʣ, ʩʣʦʞʝʥʥʳʭ ʵʢʩʧʣʦʟʠʚʥʳʤʠ ʙʨʝʢʯʠʷʤʠ, ʤʠʢʨʦʩʠʝʥʠʪʘʤʠ, ʤʠʢʨʦʛʘʙʙʨʦ, 

ʪʨʘʭʠʜʦʣʝʨʠʪʘʤʠ, ʙʘʟʘʣʴʪʘʤʠ ʠ ʪʨʘʭʠʙʘʟʘʣʴʪʘʤʠ. ʉʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʜʦʣʝʨʠʪʳ ʠ ʪʨʘʭʠʜʦʣʝʨʠʪʳ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʜʘʝʢ ʤʦʱʥʦʩʪʴʶ 0,5-0,6 ʤ, ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ 500-800 ʤ, ʠʥʦʛʜʘ ʙʦʣʝʝ 1000 ʤ [3,4].  

ɺ ʦʨʜʦʚʠʢʝ ʦʙʨʘʟʦʚʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʚʫʣʢʘʥʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʫʶ ʩʝʡʯʘʩ 

ʟʘʥʠʤʘʝʪ ʆʢʪʷʙʨʴʩʢʠʡ ʨʘʡʦʥ ʛʦʨʦʜʘ ʂʨʘʩʥʦʷʨʩʢʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʥʠʟʢʦʛʦʨʥʦʡ 

ʛʨʷʜʳ ɼʦʣʛʘʷ ʛʨʠʚʘ, ʠʟʫʯʘʚʰʠʝʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʘʚʪʦʨʘ. 

ʉʘʤʦʡ ʚʦʩʪʦʯʥʦʡ, ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʚʝʨʰʠʥʦʡ ʛʨʷʜʳ ɼʦʣʛʘʷ ɻʨʠʚʘ ʷʚʣʷʝʪʩʷ  ɻʦʨʘ ʅʠʢʦʣʘʝʚʩʢʘʷ 

(ʇʝʨʚʘʷ) ʉʦʧʢʘ. ɿʜʝʩʴ ʚ ʩʦʩʪʘʚʝ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʧʦʢʨʦʚʥʳʝ, ʥʦ ʪʘʢʞʝ 

ʞʝʨʣʦʚʳʝ ʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. [2] 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

 
ʈʠʩ. 1. ɺʠʜ ʥʘ ʚʫʣʢʘʥʠʯʝʩʢʫʶ ʛʨʷʜʫ ɼʦʣʛʘʷ ʛʨʠʚʘ 

 

ɺ ʩʦʩʪʘʚʝ ʧʦʢʨʦʚʥʦʡ ʬʘʮʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʰʝʩʪʴ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʧʘʯʝʢ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʫʤʝʨʝʥʥʦ ʱʝʣʦʯʥʳʤʠ ʙʘʟʘʣʴʪʘʤʠ, ʪʨʘʭʠʪʘʤʠ ʠ ʪʫʬʘʤʠ. ʉʫʤʤʘʨʥʘʷ 

ʤʦʱʥʦʩʪʴ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʘʟʨʝʟʘ ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʪʦʣʱʠ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ï ʥʝ ʤʝʥʝʝ 2190 ʤ. 

ɾʝʨʣʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʘʛʘʶʪ ʥʝʙʦʣʴʰʦʡ (ʜʠʘʤʝʪʨʦʤ ʜʦ 200ʤ) ʥʝʢʢ ʫ ʶʞʥʦʛʦ ʧʦʜʥʦʞʴʷ ʛʨʷʜʳ 

ɼʦʣʛʘʷ ʛʨʠʚʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʵʨʫʧʪʠʚʥʳʤʠ ʙʨʝʢʯʠʷʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʘʟʘʣʴʪʦʠʜʥʦʛʦ ʩʦʩʪʘʚʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʝʙʦʣʴʰʦʡ ʥʝʢʢ, ʩʣʦʞʝʥʥʳʡ ʘʥʘʣʦʛʠʯʥʳʤʠ ʵʨʫʧʪʠʚʥʳʤʠ ʙʨʝʢʯʠʷʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ɽʥʠʩʝʡ ʚ 

2,5 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ʧʦʩ. ʋʜʘʯʥʳʡ. [1] ʉʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʪʨʫʟʠʝʡ ʢʚʘʨʮʝʚʳʭ ʩʠʝʥʠʪ-

ʧʦʨʬʠʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʣʘʢʢʦʣʠʪ, ʢʨʦʚʣʷ ʢʦʪʦʨʦʛʦ ʭʦʨʦʰʦ ʦʪʧʨʝʧʘʨʠʨʦʚʘʥʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ, 

(ʩʝʚʝʨʥʳʝ ʩʢʣʦʥʳ ʛʛ. ʇʝʨʚʘʷ ʠ ɺʪʦʨʘʷ ʉʦʧʢʠ). ʀʥʪʨʫʟʠʷ ʠʤʝʝʪ ʟʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ. ɺ ʝʸ ʮʝʥʪʨʝ ʨʘʟʚʠʪʳ 

ʢʚʘʨʮʝʚʳʝ ʩʣʘʙʦʧʦʨʬʠʨʦʚʠʜʥʳʝ ʩʠʝʥʠʪʳ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ ʩ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʦʩʥʦʚʥʦʡ ʤʘʩʩʦʡ.  

ɺ ʧʦʩʣʝʜʥʠʡ ʵʪʘʧ ʚʫʣʢʘʥʠʟʤʘ (ʚ ʨʘʥʥʝʤ ʜʝʚʦʥʝ) ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ ʫʤʝʨʝʥʥʦ-ʱʝʣʦʯʥʳʝ ʠ ʱʝʣʦʯʥʳʝ 

ʵʬʬʫʟʠʚʳ ʢʘʨʳʤʦʚʩʢʦʡ ʩʚʠʪʳ ʠ ʢʦʤʘʛʤʘʪʠʯʥʳʝ ʠʤ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʯʝʨʥʦʩʦʧʢʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʄʘʩʩʠʚ ʛʦʨʳ ʏʝʨʥʘʷ ʩʦʧʢʘ ï ʧʝʪʨʦʪʠʧ ʦʜʥʦʠʤʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʭʦʨʦʰʦ ʦʪʧʨʝʧʘʨʠʨʦʚʘʥʥʫʶ 

ʚ ʨʝʣʴʝʬʝ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʫʶ ʠʥʪʨʫʟʠʶ, ʦʢʘʟʘʚʰʫʶʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʫʰʝʥʠʷ ʜʨʝʚʥʝʛʦ 

ʨʘʥʥʝʜʝʚʦʥʩʢʦʛʦ ʧʘʣʝʦʚʫʣʢʘʥʘ, ʵʬʬʫʟʠʚʳ ʧʦʢʨʦʚʥʦʡ ʬʘʮʠʠ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʩʦʩʪʘʚʝ ʢʘʨʳʤʦʚʩʢʦʡ 

ʩʚʠʪʳ ʚ ʨʘʡʦʥʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ ʇʝʪʨʷʰʠʥʦ.. ʉʫʙʚʫʣʢʘʥʠʯʝʩʢʘʷ ʠʥʪʨʫʟʠʷ ʏʝʨʥʘʷ ʉʦʧʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʰʪʦʢ ʜʠʘʤʝʪʨʦʤ 1,2-1,5 ʢʤ, ʠʤʝʶʱʠʡ ʢʦʣʴʮʝʚʦʝ ʩʪʨʦʝʥʠʝ. ɽʛʦ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʩʣʦʞʝʥʘ ʱʝʣʦʯʥʳʤʠ 

ʦʣʠʚʠʥʦʚʳʤʠ ʜʦʣʝʨʠʪʘʤʠ ʠ ʵʩʩʝʢʩʠʪʘʤʠ, ʘ ʧʝʨʠʬʝʨʠʷ ï ʪʠʥʛʫʘʠʪʘʤʠ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʚʳʧʦʣʥʷʶʪ ʢʦʣʴʮʝʚʦʡ 

ʨʘʟʣʦʤ, ʚʦʟʥʠʢʰʠʡ ʧʦʩʣʝ ʩʪʘʥʦʚʣʝʥʠʷ ʠʥʪʨʫʟʠʠ ʜʦʣʝʨʠʪʦʚ. ʆʙ ʵʪʦʤ ʞʝ ʛʦʚʦʨʷʪ ʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʪʨʝʱʠʥʥʦʡ ʪʝʢʪʦʥʠʢʦʡ, ʥʘʣʠʯʠʝ ʞʠʣ ʱʝʣʦʯʥʳʭ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ ʚ ʜʦʣʝʨʠʪʘʭ ʠ ʧʨʠʢʦʥʪʘʢʪʦʚʳʝ ʠʟʤʝʥʝʥʠʷ 

ʜʦʣʝʨʠʪʦʚ.ʐʪʦʢ ʱʝʣʦʯʥʳʭ ʜʦʣʝʨʠʪʦʚ ʠ ʵʩʩʝʢʩʠʪʦʚ ʥʘʢʣʦʥʝʥ ʢ ʩʝʚʝʨʫ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʪʦʤʫ ï ʦʨʠʝʥʪʠʨʦʚʢʘ 

ʚʢʨʘʧʣʝʥʥʠʢʦʚ ʧʣʘʛʠʦʢʣʘʟʘ ʚ ʧʦʨʬʠʨʦʚʳʭ ʨʘʟʥʦʩʪʷʭ ʵʪʠʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʘʩʠʤʤʝʪʨʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʱʝʣʦʯʥʳʭ ʜʦʣʝʨʠʪʦʚ ʠ ʵʩʩʝʢʩʠʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʰʠʥʳ ʛʦʨʳ ʏʝʨʥʦʡ ʉʦʧʢʠ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʌɸʎʀɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʀ ʉɽʂɺɽʅʉ-ʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʆɽ ʈɸʉʏʃɽʅɽʅʀɽ 
ʉʈɽɼʅɽʖʈʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ʊʓʄʉʂʆɻʆ ʉʊʈʋʂʊʋʈʅʆ-ʌɸʎʀɸʃʔʅʆɻʆ ʈɸʁʆʅɸ 

ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ 
ʄ.ʄ. ʂʠʨʠʣʣʦʚʘ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʦʮʝʥʪ ʄ.ʀ. ʐʘʤʠʥʦʚʘ, ʜʦʮʝʥʪ ʀ.ɺ. ʈʳʯʢʦʚʘ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ʀʟʫʯʝʥʠʝ ʬʘʮʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʝʢʚʝʥʩ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ) ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʤ ʪʨʘʢʪʘʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʪʨʦʝʥʘ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʚʫʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʊʳʤʩʢʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ. ʊʳʤʩʢʠʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʳʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ. ʇʦʵʪʦʤʫ 

ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʝʦʙʭʦʜʠʤʳ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ [5]. 

ɺ ʭʦʜʝ ʨʘʙʦʪ ʧʨʦʚʝʜʝʥʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʝ ʧʦʩʣʦʡʥʦʝ ʦʧʠʩʘʥʠʝ ʢʝʨʥʘ ʩʢʚʘʞʠʥ, ʩʦʩʪʘʚʣʝʥʳ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʣʦʥʢʠ ʚ ʧʨʦʛʨʘʤʤʝ CorelDRAW. ɺ ʦʩʥʦʚʫ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʙʳʣʠ ʧʦʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ ʬʘʮʠʘʣʴʥʦʛʦ ʠ ʩʝʢʚʝʥʩ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʮʝʣʝʡ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʤʝʪʦʜʳ: 1) ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ; 2) ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʡ; 3) ʩʝʢʚʝʥʩ-

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ; 5) ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ; 4) ʣʶʤʠʥʝʩʮʝʥʪʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʝʢʚʝʥʩ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʯʘʩʪʘʷ 

ʩʤʝʥʘ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʦʪ ʤʦʨʩʢʠʭ ʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ. ɿʘʜʘʯʘ ʩʝʢʚʝʥʩ-ʩʪʨʘʪʠʛʨʘʬʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʫʚʷʟʘʪʴ ʤʦʨʩʢʠʝ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʬʘʮʠʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʨʘʩʰʠʬʨʦʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʣ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʝʤ ʧʦʣʦʞʝʥʠʷ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ʩʝʜʠʤʝʥʪʘʮʠʠ.  

ʉʝʢʚʝʥʩ ï ʦʩʥʦʚʥʘʷ ʩʝʢʚʝʥʩ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʛʣʘʩʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩʣʦʝʚ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʥʝʩʦʛʣʘʩʠʷʤʠ ʠ ʢʦʨʨʝʣʷʪʠʚʥʳʤʠ ʠʤ ʩʦʛʣʘʩʠʷʤʠ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʟʘ 

ʦʜʠʥ ʮʠʢʣ ʢʦʣʝʙʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ, ʪ.ʝ. ʟʘ ʦʜʠʥ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ-ʨʝʛʨʝʩʩʠʚʥʳʡ ʮʠʢʣ. ʉʝʢʚʝʥʩ 

ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʦʣʥʝʥʠʷ ʦʩʘʜʢʘʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʘ ʦʩʘʜʦʯʥʘʷ ʘʢʢʫʤʫʣʷʮʠʷ. 

ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʵʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʪʨʘʞʘʝʪ ʢʦʣʝʙʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʟʘʚʠʩʷʪ ʦʪ ʵʚʩʪʘʟʠʠ, ʧʨʦʛʠʙʘʥʠʷ ʜʥʘ ʙʘʩʩʝʡʥʘ (ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʬʘʢʪʦʨ) ʠ ʧʦʩʪʫʧʣʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʉʝʢʚʝʥʩʳ ʦʪʯʝʪʣʠʚʳ ʚ ʢʨʘʝʚʳʭ ʯʘʩʪʷʭ ʙʘʩʩʝʡʥʦʚ ʠ ʯʘʩʪʦ ʥʝʨʘʟʣʠʯʠʤʳ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʨʘʟʨʝʟʘʭ [2]. 

ʇʘʨʘʩʝʢʚʝʥʩ ï ʤʝʣʝʶʱʘʷ ʚʚʝʨʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʣʦʝʚ (ʨʝʛʨʝʩʩʠʚʥʳʡ ʮʠʢʣʠʪ), ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʤʦʨʩʢʦʛʦ ʟʘʪʦʧʣʝʥʠʷ ï ʫʨʦʚʥʝʤ ʥʘʠʙʦʣʴʰʝʡ ʤʦʨʠʩʪʦʩʪʠ ʦʩʘʜʢʦʚ. ʇʘʢʝʪ ʧʘʨʘʩʝʢʚʝʥʩʦʚ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʘʨʘʩʝʢʚʝʥʩʦʚ ʧʦ ʚʝʨʪʠʢʘʣʠ. ɺʳʜʝʣʷʶʪ ʪʨʠ ʪʠʧʘ ʪʘʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ: ʧʨʦʛʨʘʜʘʮʠʦʥʥʳʡ (ʨʝʛʨʝʩʩʠʚʥʳʡ), 

ʨʝʪʨʦʛʨʘʜʘʮʠʦʥʳʡ (ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʡ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʩʪʫʧʣʝʥʠʝ (ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʪʦʨʦʥʫ 

ʙʘʩʩʝʡʥʘ) ʠ ʦʪʩʪʫʧʣʝʥʠʝ (ʥʘʧʨʘʚʣʝʥ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ) ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʠ ʘʛʨʘʜʘʮʠʦʥʥʳʡ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʫʨʦʚʥʷ ʤʦʨʷ [3].  

ʉʝʢʚʝʥʩʳ ʩʦʩʪʦʷʪ ʠʟ ʪʨʝʭ ʛʣʘʚʥʳʭ ʯʘʩʪʝʡ ï ʪʨʘʢʪʦʚ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʣʘʪʝʨʘʣʴʥʳʝ ʬʘʮʠʘʣʴʥʳʝ ʨʷʜʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠ ʵʪʦʤ ʠʤʝʝʪ ʧʦʣʦʞʝʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʨʦʚʢʠ ʰʝʣʴʬʘ. ɺʳʜʝʣʷʶʪ ʪʨʘʢʪ ʥʠʟʢʦʛʦ ʩʪʦʷʥʠʷ ʫʨʦʚʥʷ 

ʤʦʨʷ (ʊʅʉ), ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʡ ʪʨʘʢʪ (ʊʊ) ʠ ʪʨʘʢʪ ʚʳʩʦʢʦʛʦ ʩʪʦʷʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ (ʊɺʉ). 

ʊʨʘʥʩʛʨʝʩʩʠʚʥʳʡ ʪʨʘʢʪ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʧʦʜʲʝʤʝ ʫʨʦʚʥʷ ʤʦʨʷ ʥʘʜ ʙʨʦʚʢʦʡ ʰʝʣʴʬʘ ʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦ-

ʙʝʨʝʛʦʚʳʤ ʧʝʨʝʛʠʙʦʤ, ʧʨʠʤʝʨʥʦ ʩʦʚʧʘʜʘʶʱʠʤ ʩ ʧʝʨʝʜʦʚʳʤ ʜʝʣʴʪʦʚʳʤ ʙʘʨʦʤ. ʆʥ ʧʨʝʜʩʪʘʚʣʝʥ 

ʨʝʪʨʦʛʨʘʜʘʮʠʦʥʥʳʤ ʧʘʢʝʪʦʤ ʧʘʨʘʩʝʢʚʝʥʩʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʪʨʘʥʩʛʨʝʩʩʠʶ ʥʘ ʦʩʫʰʝʥʥʳʡ ʰʝʣʴʬ ʠ 

ʧʨʠʤʦʨʩʢʫʶ ʥʠʟʤʝʥʥʦʩʪʴ. ɺ ʟʘʰʝʣʴʬʦʚʦʡ ʦʙʣʘʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʜʝʬʠʮʠʪʘ ʦʩʘʜʢʦʚ ʦʙʨʘʟʫʝʪʩʷ ʛʣʠʥʠʩʪʳʡ 

ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʡ ʨʘʟʨʝʟ. 

ʊʨʘʢʪ ʚʳʩʦʢʦʛʦ ʩʪʦʷʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ ʥʘʯʠʥʘʝʪʩʷ ʦʙʳʯʥʦ ʘʛʨʘʜʘʮʠʦʥʥʳʤ ʧʘʢʝʪʦʤ ʧʘʨʘʩʝʢʚʝʥʩʦʚ, 

ʢʦʪʦʨʳʝ ʧʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʪʝʤʧʦʚ ʧʦʜʲʝʤʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ ʩʤʝʥʷʶʪʩʷ ʩʝʨʠʝʡ ʧʨʦʛʨʘʜʘʮʠʦʥʥʳʭ 

ʢʣʠʥʦʬʦʨʤ. ʕʪʦʪ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ ʢʣʠʥ ʚʳʩʦʢʦʛʦ ʩʪʦʷʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ ʚ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʨʝʜʝʣʴʥʦ ʪʦʥʢʠʡ ʛʣʠʥʠʩʪʳʡ ʧʦʢʨʦʚ, ʥʘʨʘʱʠʚʘʶʱʠʡ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʡ ʨʘʟʨʝʟ 

ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʛʦ ʪʨʘʢʪʘ. ʇʦʜʦʰʚʘ ʪʨʘʢʪʘ ʚʳʩʦʢʦʛʦ ʩʪʦʷʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ (ʢʨʦʚʣʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʛʦ ʪʨʘʢʪʘ) 

ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ʌʦʨʤʘ ʩʝʢʚʝʥʩʦʚ ʨʘʟʥʦʦʙʨʘʟʥʘ ï ʦʪ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʳʭ ʠ ʣʠʥʟʦʚʠʜʥʳʭ ʪʝʣ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʜʦ 

ʢʨʫʪʦʥʘʢʣʦʥʝʥʥʳʭ ʣʠʥʟʦʚʠʜʥʳʭ ʪʝʣ ï ʢʣʠʥʦʬʦʨʤ. ʆʙʳʯʥʦ ʠʤʝʥʥʦ ʢʣʠʥʦʬʦʨʤʳ ʩʦʜʝʨʞʘʪ ʛʣʘʚʥʳʝ ʥʝʬʪʝʛʘʟʦʚʳʝ 

ʢʦʣʣʝʢʪʦʨʳ.  

ʇʦ ʜʘʥʥʳʤ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʨʘʟʙʠʚʢʠ, ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʪʘʪʢʘʤʠ, ʠʟʫʯʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʠʤʝʶʪ ʩʨʝʜʥʝʶʨʩʢʠʡ ʚʦʟʨʘʩʪ. ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʩʝʢʚʝʥʩʦʚ ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʊʳʤʩʢʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʙʳʣ ʠʟʫʯʝʥ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʝʨʥʘ ʩʢʚʘʞʠʥ ʜʚʫʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʨʦʚʝʜʝʥ ʬʘʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʠʟʫʯʝʥʘ ʙʠʪʫʤʠʥʦʟʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ. ɺ ʠʟʫʯʝʥʥʦʤ ʨʘʟʨʝʟʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʪʨʠ ʪʠʧʘ ʪʨʘʢʪʦʚ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ï ʪʨʘʢʪʳ ʥʠʟʢʦʛʦ ʩʪʦʷʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ, ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʝ 

ʪʨʘʢʪʳ ʠ ʪʨʘʢʪʳ ʚʳʩʦʢʦʛʦ ʩʪʦʷʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ. 

ʊʅʉ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʚ ʩʨʝʜʥʝʶʨʩʢʫʶ ʵʧʦʭʫ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚʜʘʣʠ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʨʛʠʣʣʠʪʘʤʠ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʫʛʣʝʤ, ʨʝʞʝ ʧʝʩʯʘʥʠʢʘʤʠ ʩ 

ʧʨʦʩʣʦʡʢʘʤʠ ʘʨʛʠʣʣʠʪʘ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʢʦʩʦʚʦʣʥʠʩʪʘʷ, ʣʠʥʟʦʚʠʜʥʦʚʦʣʥʠʩʪʘʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʢʦʩʘʷ 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʩʣʦʡʯʘʪʦʩʪʴ. ʉʨʝʜʠ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʪʤʝʯʘʝʪʩʷ ʘʢʪʠʚʥʘʷ ʙʠʦʪʫʨʙʘʮʠʷ ʠ ʚʟʤʫʯʠʚʘʥʠʝ ʦʩʘʜʢʘ. ʊʘʢʞʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ, ʚʝʪʦʯʝʢ ʨʘʩʪʝʥʠʡ, ʦʪʧʝʯʘʪʢʦʚ ʣʠʩʪʴʝʚ, ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʩʪʨʝʯʝʥʳ ʦʪʧʝʯʘʪʢʠ ʧʘʧʦʨʦʪʥʠʢʘ ʨ. Coniopteris ʠ ʣʠʩʪʴʝʚ ʛʦʣʦʩʝʤʝʥʥʳʭ ʨ. Czekanowskia. ʉʨʝʜʠ ʬʘʫʥʳ 

ʦʪʤʝʯʘʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʣʝʜʳ ʧʝʩʢʦʞʠʣʦʚ, ʘ ʪʘʢʞʝ ʦʪʧʝʯʘʪʦʢ ʨʘʢʦʚʠʥʳ ʜʚʫʩʪʚʦʨʢʠ ʨ. Unio. ɺ ʦʪʣʦʞʝʥʠʷʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʪʷʞʝʥʠʷ ʧʠʨʠʪʘ, ʦʪʤʝʯʘʶʪʩʷ ʟʝʨʢʘʣʘ ʩʢʦʣʴʞʝʥʠʷ. ʂʨʦʚʣʷ ʊʅʉ ʩʦʚʧʘʜʘʝʪ ʩ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴ.ʁ ʆʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʧʦʜʲʝʤʝ ʫʨʦʚʥʷ ʤʦʨʷ ʠ ʦʙʱʝʡ ʪʨʘʥʩʛʨʝʩʩʠʠ ʚ ʩʪʦʨʦʥʫ ʢʦʥʪʠʥʝʥʪʘ.  

ʊʊ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʙʳʩʪʨʦʤ ʧʦʜʥʷʪʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ. ʊʊ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʠʢʘʤʠ ʩʨʝʜʥʝ-, ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤʠ, ʚ ʮʝʤʝʥʪʝ ʢʦʪʦʨʳʭ ʧʦʷʚʣʷʝʪʩʷ ʢʘʨʙʦʥʘʪʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ. ʉʨʝʜʠ ʪʝʢʩʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʦʩʦʡ ʩʣʦʡʯʘʪʦʩʪʠ, ʨʝʞʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʧʨʝʨʳʚʠʩʪʦʡ, ʩʣʘʙʦʚʦʣʥʠʩʪʦʡ. ʉʣʦʡʯʘʪʦʩʪʴ ʧʦʜʯʝʨʢʥʫʪʘ ʩʣʶʜʠʩʪʦ-ʫʛʣʠʩʪʦ-ʛʣʠʥʠʩʪʳʤ 

ʤʘʪʝʨʠʘʣʦʤ, ʧʨʦʩʣʦʡʢʘʤʠ ʘʨʛʠʣʣʠʪʘ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɺʦ ʚʨʝʤʷ 

ʪʨʘʥʩʛʨʝʩʩʠʠ ʘʢʪʠʚʥʦ ʧʨʦ̫ ʚʣʷʝʪʩʷ ʙʝʨʝʛʦʚʘʷ ʵʨʦʟʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʱʝʥʠʷ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʚ ʩʪʦʨʦʥʫ 

ʢʦʥʪʠʥʝʥʪʘ. ʕʪʘ ʚʦʣʥʦʚʘʷ ʵʨʦʟʠʷ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʘʙʨʘʟʠʠ, ʠʟ ʧʨʦʜʫʢʪʦʚ ʢʦʪʦʨʦʡ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚʜʦʣʴ ʙʝʨʝʛʦʚʳʝ ʙʘʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʢʝʨʥʝ ʩʢʚʘʞʠʥ. 

ʅʘ ʦʪʣʦʞʝʥʠʷʭ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʛʦ ʪʨʘʢʪʘ ʟʘʣʝʛʘʶʪ ʦʪʣʦʞʝʥʠʷ ʊɺʉ. ʅʘʯʠʥʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʦʛʨʘʜʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʚ ʩʪʦʨʦʥʫ ʙʘʩʩʝʡʥʘ. ɺ ʮʝʣʦʤ, ʜʣʷ ʊɺʉ ʭʘʨʘʢʪʝʨʝʥ ʨʝʛʨʝʩʩʠʚʥʳʡ ʥʘʙʦʨ 

ʬʘʮʠʡ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʨʘʥʫʣʦʤʝʪʨʠʠ ʦʩʘʜʢʦʚ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ. ʊɺʉ ʥʘ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʠʢʘʤʠ, ʟʝʨʥʠʩʪʦʩʪʴ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ, ʪʘʢʞʝ ʘʣʝʚʨʦʣʠʪʘʤʠ, 

ʦʪʤʝʯʘʶʪʩʷ ʨʝʜʢʠʝ ʧʨʦʩʣʦʡʢʠ ʘʨʛʠʣʣʠʪʦʚ, ʫʛʣʷ. ʊʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ï ʩʣʘʙʦ ʧʨʦʷʚʣʝʥʥʘʷ ʩʣʦʡʯʘʪʦʩʪʴ ʠ 

ʩʣʦʝʚʘʪʦʩʪʴ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊɺʉ, ʥʦ ʥʘ ʧʝʨʝʭʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʦʪʤʝʯʘʝʪʩʷ ʢʦʩʘʷ, ʚʦʣʥʠʩʪʘʷ, ʣʠʥʟʦʚʠʜʥʘʷ 

ʩʣʦʡʯʘʪʦʩʪʴ ʩʦ ʩʣʝʜʘʤʠ ʚʟʤʫʯʠʚʘʥʠʷ. ɺ ʮʝʤʝʥʪʝ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʙʦʥʘʪʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ.   

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʪʫʤʠʥʦʟʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʩʢʚʘʞʠʥ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʩ ʷʚʥʳʤ ʟʘʧʘʭʦʤ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʇʨʠ ʧʦʤʦʱʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʧʠʙʠʪʫʤʦʠʜʦʚ (ʜʦ 0,08 %) ʧʨʠʫʨʦʯʝʥʦ ʢ ʧʦʨʦʜʘʤ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʛʦ ʪʨʘʢʪʘ (ʧʝʨʚʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ) 

ʠʣʠ ʢ ʧʦʨʦʜʘʤ ʪʨʘʢʪʘ ʚʳʩʦʢʦʛʦ ʩʪʦʷʥʠʷ ʤʦʨʷ, ʘ ʠʤʝʥʥʦ ʢ ʧʝʨʝʭʦʜʥʦʡ ʝʛʦ ʯʘʩʪʠ ʦʪ ʊɺʉ ʢ ʊʅʉ (ʚʪʦʨʦʝ  

ʤʝʩʪʦʨʦʞʜʝʥʠʝ). ʇʦ ʬʘʮʠʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʦʥʠ ʦʪʚʝʯʘʶʪ ʧʦʨʦʜʘʤ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʩʷ ʚ 

ʬʘʮʠʠ ʚʜʦʣʴʙʝʨʝʛʦʚʳʭ ʚʘʣʦʚ [1, 4]. ʂ ʩʤʝʥʝ ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʙʘʨʘ ʥʘ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʡ ʧʨʠʫʨʦʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʠʪʫʤʦʠʜʦʚ ï ʜʦ 0,08 %. ʊʠʧ ʙʠʪʫʤʦʠʜʦʚ ʦʪ ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʦʛʦ ʜʦ ʣʝʛʢʦʛʦ, ʥʦ ʧʨʝʦʙʣʘʜʘʝʪ 

ʤʘʩʣʷʥʠʩʪʳʡ ʠ ʤʘʩʣʷʥʠʩʪʦ-ʩʤʦʣʠʩʪʳʡ ʩʦʩʪʘʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ 

ʊʳʤʩʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʘʣʝʚʨʠʪʦ-ʧʝʩʯʘʥʳʝ ʪʝʣʘ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚʦ 

ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʛʦ ʪʨʘʢʪʘ ʠ ʧʝʨʝʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʘʢʪʘ ʚʳʩʦʢʦʛʦ ʩʪʦʷʥʠʷ 

ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʨʘʢʪʘ ʥʠʟʢʦʛʦ ʩʪʦʷʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ, ʩʦʜʝʨʞʘʥʠʝ ʵʧʠʙʠʪʫʤʦʠʜʦʚ ʚ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,06 

ʜʦ 0,08 %. 
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ʈɸɿʃʆʄʅɸʗ ʊɽʂʊʆʅʀʂɸ ʀ ʉɽʁʉʄʆɸʂʊʀɺʅʓɽ ɿʆʅʓ ʗʇʆʅʆʄʆʈʉʂʆɻʆ ɿɺɽʅɸ 

ɿɸʇɸɼʅʆïʊʀʍʆʆʂɽɸʅʉʂʆʁ ɿʆʅʓ ʇɽʈɽʍʆɼɸ ʂʆʅʊʀʅɽʅʊ ï ʆʂɽɸʅ 
ʅ.ʉ. ʃʠ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʃ.ɸ. ʀʟʦʩʦʚ; ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 
ʖ.ʀ. ʄʝʣʴʥʠʯʝʥʢʦ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɸ.ɸ. ʆʛʦʨʦʜʥʠʡ  

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɺ.ʀ. ʀʣʴʠʯʝʚʘ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ 
ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ 

 
ɺʳʜʝʣʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʧʝʨʝʭʦʜʥʳʭ ʟʦʥ ʚʘʞʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʠ ʦʢʝʘʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ï ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʘʷ ʦʩʪʘʝʪʩʷ ʝʱʝ ʜʘʣʝʢʦʡ ʦʪ ʨʘʟʨʝʰʝʥʠʷ. ʕʪʘ ʩʚʷʟʴ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʣʠʪʦʩʬʝʨʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʠʣʠ ʜʦʤʝʥʦʚ ï ʦʙʣʘʩʪʝʡ ñʨʘʩʩʝʷʥʥʦʡò 

ʩʝʡʩʤʠʯʥʦʩʪʠ. ʆʥʠ ʧʦʜʯʠʥʝʥʳ ʩʠʩʪʝʤʘʤ ʜʦʣʛʦʞʠʚʫʱʠʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ, ʷʚʣʷʶʱʠʭʩʷ (ʄ.ɸ. 

ʉʘʜʦʚʩʢʠʡ, ɺ.ʌ. ʇʠʩʘʨʝʥʢʦ, 1991) ñʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠò ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʦʟʥʠʢʘʶʪ ʚ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʫʟʣʘʭ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ. ʈʘʟʨʷʜʢʘ ʥʘʧʨʷʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʳʭ ʣʘʪʝʨʘʣʴʥʳʭ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʦʙʲʝʤʥʳʭ ʤʘʩʩ ʣʠʪʦʩʬʝʨʳ, ʯʪʦ ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ. ʉʣʝʜʳ 

ʜʚʠʞʝʥʠʡ, ʢʘʢ ʦʩʪʘʪʦʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ ʝʸ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʬʦʨʤʝ ʣʠʥʝʘʤʝʥʪʦʚ ʦʥʠ ʬʠʢʩʠʨʫʶʪ ʦʩʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥ. ɺʘʞʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʠ ʢʨʠʪʝʨʠʷʤʠ ʠʭ ʚʳʷʚʣʝʥʠʷ ʩʣʫʞʠʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ 

ʧʘʣʝʦʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ ʚ ʚʠʜʝ ʨʦʝʚ, ʧʦʷʩʦʚ ʠ ʟʦʥ. 

ʗʧʦʥʦʤʦʨʩʢʦʝ ʟʚʝʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʤʠ ʚ ʛʨʘʥʠʮʘʭ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʠ ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ 

ʚʧʘʜʠʥʳ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ʆʪ ʩʤʝʞʥʳʭ ʦʢʨʘʠʥʥʦʤʦʨʩʢʠʭ ʦʙʣʘʩʪʝʡ ʦʥʦ ʦʪʛʨʘʥʠʯʝʥʦ ʦʩʪʨʦʚʘʤʠ, ʘ ʦʪ 

ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ âī ʦʪʜʝʣʝʥʦ ʛʣʫʙʦʢʦʚʦʜʥʳʤ ʞʝʣʦʙʦʤ ʩ ʦʢʨʘʠʥʥʳʤ ʚʘʣʦʤ. ʉ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʙʣʦʢʘʤʠ 

ɽʚʨʦʘʟʠʘʪʩʢʦʡ ʧʣʠʪʳ ʩʦʯʣʝʥʝʥʠʝ ʟʚʝʥʘ ʚʳʨʘʞʝʥʦ ʛʣʫʙʠʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʧʦʷʩʘʤʠ [1, 2]. 

ɺʘʞʥʝʡʰʠʤʠ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʰʚʳ, ʨʘʟʜʝʣʷʶʱʠʝ ʢʨʫʧʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʟʦʥʳ ï ʧʣʘʪʬʦʨʤʳ ʠ ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʳʝ ʦʙʣʘʩʪʠ. ʆʥʠ ʠʤʝʶʪ ʤʘʥʪʠʡʥʦʝ ʟʘʣʦʞʝʥʠʝ ʠ 

ʤʘʛʤʦʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ ʠ ʟʘʯʘʩʪʫʶ ʩʝʡʩʤʦʘʢʪʠʚʥʳ. ʅʘ 

ʢʦʩʤʦʬʦʪʦʩʥʠʤʢʘʭ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʛʝʥʝʨʘʣʠʟʘʮʠʠ, ʥʘ ʙʘʪʠʤʝʪʨʠʯʝʩʢʠʭ ʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʢʘʨʪʘʭ 

ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʛʣʘʚʥʝʡʰʠʝ ʩʠʩʪʝʤʳ ʨʘʟʨʳʚʥʳʭ ʩʪʨʫʢʪʫʨ ʗʧʦʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ï ʙʣʠʟʰʠʨʦʪʥʘʷ 

(çʘʟʠʘʪʩʢʘʷè, ʠʣʠ ʃʷʦʜʫʥ) ʠ ʉɺ ʧʝʨʠʧʘʮʠʬʠʯʝʩʢʘʷ (çʪʠʭʦʦʢʝʘʥʩʢʘʷè, ʠʣʠ ʊʘʥʴʣʫ) [1]. ɺ ʧʨʝʜʝʣʘʭ ʘʢʚʘʪʦʨʠʠ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʚʝʨʦʷʪʥʦ, ʥʘʠʙʦʣʝʝ ʦʩʣʘʙʣʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʰʠʨʦʪʥʳʝ, ʤʝʨʠʜʠʦʥʘʣʴʥʳʝ, ʉɿ ʠ ʉɺ ʩʪʨʫʢʪʫʨʳ, 

ʣʝʛʢʦ ʧʨʦʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʨʝʣʴʝʬʝ ʜʥʘ. ʆʥʠ ʬʠʢʩʠʨʫʶʪʩʷ ʣʠʥʝʡʥʳʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʪʠʧʘ çʥʘʜ 

ʩʪʫʧʝʥʴʶè. ʉʧʝʮʠʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʠʢʦʚʳʡ ʩʢʣʦʥ, ʢʦʪʦʨʳʡ ʨʘʟʜʝʣʷʝʪ ʟʚʝʥʦ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʠ ʦʢʨʘʠʥʥʦʦʢʝʘʥʠʯʝʩʢʫʶ ʯʘʩʪʠ, ʢʦʨʨʝʣʠʨʫʶʱʠʝʩʷ ʩ ʪʳʣʦʚʳʤʠ ʠ ʬʨʦʥʪʘʣʴʥʳʤʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʟʦʥʘʤʠ. 

ʊʝʢʪʦʥʠʯʝʩʢʠʤʠ ʣʠʥʠʷʤʠ ʰʠʨʦʪʥʦʛʦ ʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʦʙʨʘʟʦʚʘʥ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʡ 

(ʜʦʨʠʬʝʡʩʢʠʡ) ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ʨʝʛʠʦʥʘ [1]. ɺʜʦʣʴ ʥʠʭ ʫʞʝ ʚ AR1 ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʷʩʘ, 

ʨʘʟʜʝʣʷʚʰʠʝ ʟʦʥʳ ʛʨʘʥʠʪʦʦʙʨʘʟʦʚʘʥʠʷ. ʉʠʩʪʝʤʘ ʉɿ ʨʘʟʣʦʤʦʚ ʟʘʣʦʞʠʣʘʩʴ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚ R ʠ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʘ ʚ O. ʆʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʟʜʥʝʙʘʡʢʘʣʴʩʢʠʭ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪ 

ʨʘʟʤʝʱʝʥʠʝ 3צ ʦʨʦʛʝʥʥʳʭ ʚʫʣʢʘʥʦʧʣʫʪʦʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʉʪʨʫʢʪʫʨʥʳʝ ʣʠʥʠʠ ʉʉɺ ʧʨʦʩʪʠʨʘʥʠʷ ʦʪʚʝʯʘʶʪ 
ʥʘʠʙʦʣʝʝ ʷʨʢʦʤʫ çʪʠʭʦʦʢʝʘʥʩʢʦʤʫè ʥʘʧʨʘʚʣʝʥʠʶ. ʆʥʠ ʢʦʥʪʨʦʣʠʨʫʶʪ ɿʘʧʘʜʥʦ-ʉʠʭʦʪʵ-ɸʣʠʥʩʢʠʡ ʢʨʘʝʚʦʡ 

ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʧʦʷʩ, ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʠʣʠʩʴ ʚ S1 ʚ ʩʚʷʟʠ ʩ ʟʘʣʦʞʝʥʠʝʤ ʩʠʩʪʝʤʳ ʨʠʬʪʦʚ. 

ʈʘʟʣʦʤʳ ʉɺ ʥʘʧʨʘʚʣʝʥʠʷ (45Á) ʩʦʛʣʘʩʫʶʪʩʷ ʩʦ ʩʢʣʘʜʯʘʪʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʤʝʟʦʟʦʠʜ ʠ ʥʝʨʝʜʢʦ ʟʘʣʝʯʝʥʳ MZ3 

ʦʬʠʦʣʠʪʘʤʠ. ʆʥʠ, ʚʝʨʦʷʪʥʦ, ʬʠʢʩʠʨʫʶʪ ʧʦʣʦʞʝʥʠʝ ʨʫʙʮʦʚʳʭ ʟʦʥ ʚ MZ ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʦʤ ʩʦʦʨʫʞʝʥʠʠ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʪʦʨʮʦʚʦʝ ʩʦʯʣʝʥʝʥʠʝ ʩ ʙʘʡʢʘʣʠʜʘʤʠ. ʅʘʠʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʥʠ ʧʨʦʷʚʠʣʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚ 

ʧʦʟʜʥʝʡ J3-K1b ʠ K1h-ʘ. ʈʘʟʣʦʤʳ, ʧʦʩʣʫʞʠʚʰʠʝ ʦʩʥʦʚʦʡ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʢʣʦʥʘ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʦ ʀ.ʀ. ɹʝʨʩʝʥʝʚʫ 

(1978 ʛ.) ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʂ2. ɺʩʝ ʵʪʠ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʣʦʤʳ ʬʫʥʜʘʤʝʥʪʘ, ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʝ 

ʚ ʩʚʷʟʠ ʩ ʨʘʩʢʨʳʪʠʝʤ ʚ N1 ʚʧʘʜʠʥʳ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ʆʥʠ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʶʪʩʷ ʬʨʘʛʤʝʥʪʘʤʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠ 

ʨʘʟʦʨʚʘʥʥʳʭ ʣʠʥʝʘʤʝʥʪʥʳʭ ʩʠʩʪʝʤ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ʜʦʢʘʡʥʦʟʦʡʩʢʦʝ ʚʨʝʤʷ ʥʘ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ɸʟʠʘʪʩʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘ [3]. ɺ ʨʝʛʠʦʥʝ, ʢʨʦʤʝ ʪʦʛʦ, ʯʸʪʢʦ ʚʳʨʘʞʝʥʳ ʢʦʣʴʮʝʚʳʝ ʠ ʜʫʛʦʚʳʝ ʣʠʥʝʘʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ 

ʜʠʟʲʶʥʢʪʠʚʳ, ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʗʧʦʥʦʤʦʨʩʢʦʡ ʚʧʘʜʠʥʳ [1, 2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʤʦʙʠʣʴʥʳʤʠ ʠʟ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʘʟ, ʧʨʦʷʚʣʝʥʥʳʭ ʚ ʗɿ, ʷʚʣʷʶʪʩʷ 

ʷʥʴʰʘʥʴʩʢʘʷ (Jïʂ) ʠ ʛʠʤʘʣʘʡʩʢʘʷ (KZ). ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʢʪʦʥʠʢʠ ʖʞʥʦʛʦ ʇʨʠʤʦʨʴʷ ʠ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ 

ʩʚʷʟʘʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʩ ʛʠʤʘʣʘʡʩʢʠʤ ʪʝʢʪʦʛʝʥʝʟʦʤ, ʢʦʛʜʘ ʥʘ ʦʢʨʘʠʥʝ ʤʘʪʝʨʠʢʘ ʧʨʦʠʟʦʰʣʦ ʨʘʩʢʨʳʪʠʝ ʗʧʦʥʩʢʦʛʦ 

ʤʦʨʷ. ʃʘʪʝʨʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʙʣʦʢʦʚ ʢʦʨʳ, ʧʦʩʣʫʞʠʚʰʠʝ ʥʘʯʘʣʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʧʘʜʠʥʳ, ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʧʨʠʰʣʠʩʴ ʥʘ ʠʥʪʝʨʚʘʣ ʂ2ï ʥʘʯʘʣʦ ʧʘʣʝʦʮʝʥʘ. ɺ ʥʘʯʘʣʝ ʂ2 ʚ ʤʦʤʝʥʪ ʧʨʦʷʚʣʝʥʠʷ ʚ ʉʠʭʦʪʵ-ɸʣʠʥʝ 

ʠʥʪʝʥʩʠʚʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ʚʦʟʥʠʢʣʠ ʟʦʥʳ ʨʘʟʜʚʠʛʦʚ. ʇʦ ʥʠʤ ʚ ʢʦʥʮʝ N1 ï ʥʘʯʘʣʝ N2 ʧʦʛʨʫʞʘʣʠʩʴ ʙʣʦʢʠ ʢʦʨʳ, 

ʢʦʪʦʨʳʝ ʚ ʚʠʜʝ ʧʦʜʚʦʜʥʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʥʳʥʝ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʦʩʪʘʪʦʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʜʥʘ. ʕʪʠ ʜʚʠʞʝʥʠʷ ʢ 

ʥʘʯʘʣʫ ʧʘʣʝʦʮʝʥʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʝʢʨʘʪʠʣʠʩʴ, ʥʦ ʚ N-Q ʚʜʦʣʴ ʵʪʠʭ ʜʠʟʲʶʥʢʪʠʚʦʚ ʧʨʦʠʟʦʰʣʠ ʥʦʚʳʝ ʤʦʱʥʳʝ 

ʦʧʫʩʢʘʥʠʷ. ʉ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ ʩʚʷʟʘʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʗʧʦʥʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʩʣʘʙʣʝʥʥʫʶ ʟʦʥʫ ï ʧʘʢʝʪ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʯʝʰʫʡ, ʥʘʢʣʦʥʸʥʥʳʭ ʥʘ ʟʘʧʘʜ [1]. ɺ ʗʧʦʥʦʤʦʨʩʢʦʡ ʚʧʘʜʠʥʝ ʠ ʧʦ ʝʸ 

ʦʙʨʘʤʣʝʥʠʶ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ʱʠʪʦʚʠʜʥʳʝ ʙʘʟʘʣʴʪʦʚʳʝ ʚʫʣʢʘʥʳ, ʩʠʥʭʨʦʥʥʦ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʩʠʩʪʝʤʘ 

ʢʦʣʴʮʝʚʳʭ ʠ ʜʫʛʦʚʳʭ ʨʘʟʣʦʤʦʚ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʘʣʴʜʝʨʳ ʧʨʦʩʝʜʘʥʠʷ.  

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦ ʬʦʨʤʠʨʦʚʘʣʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩʝʢʪʦʨ ʗʧʦʥʦʤʦʨʩʢʦʛʦ ʟʚʝʥʘ ï ʖʞʥʦ-ʇʨʠʤʦʨʩʢʘʷ 

ʟʦʥʘ ʧʝʨʝʭʦʜʘ. ʆʥʘ ʚʳʜʝʣʷʝʪʩʷ ʥʘʤʠ ʤʝʞʜʫ ʖʞʥʦ-ʉʠʭʦʪʵ-ɸʣʠʥʩʢʠʤ ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʦʤ ʠ ʧʦʜʚʦʜʥʳʤʠ 

ʚʦʟʚʳʰʝʥʥʦʩʪʷʤʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ï ɺʦʩʪʦʯʥʦ-ʂʦʨʝʡʩʢʦʡ ʠ ʉʝʚʝʨʥʦʝ ʗʤʘʪʦ [2]. ʈʘʟʣʦʤʥʘʷ ʩʠʩʪʝʤʘ ʟʦʥʳ ʜʘʝʪ 

ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʨʫʧʥʦʛʦ ʩʫʙʰʠʨʦʪʥʦʛʦ ʎʝʥʪʨʘʣʴʥʦʛʦ (ʧʦ ʥʘʟʚʘʥʠʶ ʢʦʪʣʦʚʠʥʳ) ʣʠʥʝʘʤʝʥʪʘ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ɼʣʷ ʥʝʛʦ ʭʘʨʘʢʪʝʨʥʦ ʩʣʦʞʥʦʝ ʩʦʯʝʪʘʥʠʝ çʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭè, çʦʢʝʘʥʠʯʝʩʢʠʭè ʠ çʧʝʨʝʭʦʜʥʳʭè 

ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʧʦʜʟʦʥʳ: 1) ʩʪʫʧʝʥʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ 

ʩ ʤʘʪʝʨʠʢʦʚʳʤ ʩʢʣʦʥʦʤ, 2) ʨʠʬʪʦʛʝʥʥʫʶ ʛʣʫʙʦʢʦʚʦʜʥʫʶ ʎʝʥʪʨʘʣʴʥʫʶ ʢʦʪʣʦʚʠʥʫ, 3) ʩʠʩʪʝʤʫ ʧʦʜʥʷʪʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝʥʘʟʚʘʥʥʳʤʠ ʚʦʟʚʳʰʝʥʥʦʩʪʷʤʠ ʜʥʘ. ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʤʦʨʬʦʩʪʨʫʢʪʫʨʘ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʢʣʦʥʘ 

ʚ ʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ ʩʨʝʟʘʝʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʥʬʦʨʤʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʷʭ ʩ ʨʠʬʪʦ-ʛʨʘʙʝʥʘʤʠ ʢʦʪʣʦʚʠʥʳ. ʌʫʥʜʘʤʝʥʪ ʩʪʫʧʝʥʠ ʠ ʩʢʣʦʥʘ ʩʣʦʞʝʥ ʜʦʤʠʦʮʝʥʦʚʳʤʠ ʧʦʨʦʜʘʤʠ. ɺ 

ʤʠʦʮʝʥʝ ʦʥ ʙʳʣ ʨʘʟʙʠʪ ʨʘʟʣʦʤʘʤʠ ʠ ʧʦʛʨʫʟʠʣʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʪʣʦʚʠʥʳ. ɸʤʧʣʠʪʫʜʘ ʧʦʛʨʫʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ 

ʢʦʪʣʦʚʠʥʳ ʩ ʫʯʝʪʦʤ ʤʦʱʥʦʩʪʠ ʧʝʨʝʢʨʳʚʘʶʱʝʡ ʝʛʦ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ ʜʦʩʪʠʛʘʝʪ ʤʝʩʪʘʤʠ 5000ð

6000 ʤ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʢʣʦʥʘ ʠ ʥʘ ʩʪʫʧʝʥʠ ʨʘʟʚʠʪʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʢʦʨʘ ʤʦʱʥʦʩʪʴʶ 23-30 ʢʤ, 

ʥʠʞʥʷʷ ʯʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʦʡ (16-24 ʢʤ), ʘ ʎʝʥʪʨʘʣʴʥʘʷ ʢʦʪʣʦʚʠʥʘ ī 

ʩʫʙʦʢʝʘʥʠʯʝʩʢʦʡ (14-16 ʢʤ) ʠ ʦʢʝʘʥʠʯʝʩʢʦʡ (9-11 ʢʤ).  
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʨʳ, ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʢʝʘʥʠʯʝʩʢʠʭ ʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʣʠʪʦʩʬʝʨʳ ʦʙʫʩʣʦʚʠʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʝʝ ʙʣʦʢʦʚ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʝʡʩʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʝʛʠʦʥʘ. ʊʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚʧʣʦʪʴ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʆʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʚʫʣʢʘʥʠʟʤʝ ʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ, 

ʠʥʦʛʜʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʷʪ ʚ ʗʧʦʥʦʤʦʨʩʢʦʡ ʚʧʘʜʠʥʝ ʠ ʥʘ ʗʧʦʥʩʢʠʭ ʦʩʪʨʦʚʘʭ. ʆ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʛʦʨʘʭ 

ʉʠʭʦʪʵ-ɸʣʠʥʷ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʠ 7ï8 ʠ 9ï10-ʙʘʣʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [6]. ʍʦʪʷ ʩʦʚʨʝʤʝʥʥʳʡ ʩʝʡʩʤʠʯʝʩʢʠʡ 

ʨʝʞʠʤ ʚ ʇʨʠʤʦʨʴʝ ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩʯʠʪʘʝʪʩʷ ʫʤʝʨʝʥʥʳʤ (ʥʝ ʙʦʣʝʝ 6ï7 ʙʘʣʣʦʚ). ɼʣʷ ʵʪʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʧʦʩʪʨʦʝʥʳ ʧʦʜʨʦʙʥʳʝ ʢʘʨʪʳ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʛʣʫʙʠʥʥʦʩʪʠ. ʆʥʠ ʩʣʫʞʘʪ 

ʮʝʥʥʝʡʰʠʤ ʧʦʩʦʙʠʝʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥ.  

ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʵʧʠʮʝʥʪʨʦʚ ʢʦʨʦʚʳʭ ʠ ʛʣʫʙʦʢʦʬʦʢʫʩʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʇʨʠʤʦʨʴʝ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʣʠʥʝʘʤʝʥʪʘʤ ʠ ʣʠʥʝʡʥʳʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʘʥʦʤʘʣʠʷʤ ʪʠʧʘ ñʥʘʜ ʩʪʫʧʝʥʴʶò ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ 

ʩʝʡʩʤʦʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ [1, 2]. ʆʥʠ ʥʘʤʝʯʝʥʳ ʪʘʢʞʝ ʚ ʗʧʦʥʠʠ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʤ ʂʠʪʘʝ. ʅʘʠʙʦʣʝʝ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʝ ʩʝʡʩʤʦʘʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ ʠʤʝʶʪ ʙʣʠʟʰʠʨʦʪʥʦʝ, ʉɺ ʠ ʉɿ ʧʨʦʩʪʠʨʘʥʠʝ, ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʡʩʤʦʣʠʥʝʘʤʝʥʪʘ ʉɿ ʧʨʦʩʪʠʨʘʥʠʷ. ʆʜʠʥ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʪ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧ-ʦʚʘ ʍʠʜʘ ʚ ʗʧʦʥʠʠ 

ʜʦ ʶʞʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʠ ʜʘʣʝʝ ʚ ʧʨʝʜʝʣʳ ʢʦʥʪʠʥʝʥʪʘ. ɼʨʫʛʦʡ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʰʝʣʴʬʝ 

ʇʨʠʤʦʨʩʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʩʪʫʧʝʥʠ ʠ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ ʨʘʡʦʥ ʧ-ʚʘ ʄʫʨʘʚʴʸʚʘ-ɸʤʫʨʩʢʦʛʦ. ɺ ʖʞʥʦ-

ʇʨʠʤʦʨʩʢʦʤ ʩʝʢʪʦʨʝ ʦʪʤʝʯʘʝʪʩʷ ʦʙʱʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʨʷʜʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢ ʨʘʟʣʦʤʥʳʤ ʟʦʥʘʤ 

çʪʠʭʦʦʢʝʘʥʩʢʦʛʦè, çʘʟʠʘʪʩʢʦʛʦè ʠ ʉɿ ʥʘʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʢ ʢʦʣʴʮʝʚʳʤ ʨʘʟʣʦʤʘʤ. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ 

ʩʝʡʩʤʦʘʢʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ, ʧʨʦʷʚʠʚʰʘʷʩʷ ʧʨʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʠ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʦ-ʚʘ ʍʦʥʩʶ ʚ ʤʘʨʪʝ 2011 ʛ. ʆʥʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʘʧʚʝʣʣʠʥʛʦʤ 

ʤʘʛʤʳ ʚ ʟʦʥʝ ʧʝʨʝʩʝʯʝʥʠʷ ʪʨʘʥʨʝʛʠʦʥʘʣʴʥʳʭ ʣʠʥʝʘʤʝʥʪʦʚ ï ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ (ʍʦʥʩʶ-ʉʘʭʘʣʠʥʩʢʦʛʦ) ʠ ʚʳʰʝ 

ʫʧʦʤʷʥʫʪʦʛʦ ʩʫʙʰʠʨʦʪʥʦʛʦ (ʎʝʥʪʨʘʣʴʥʦʛʦ).  

ɺ ʩʚʷʟʠ ʩ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʗʧʦʥʦʤʦʨʩʢʦʛʦ ʟʚʝʥʘ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʩʠʣʘʭ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʦʨʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʝʸ ʩʦʚʨʝʤʝʥʥʫʶ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʧʦ ʩʪʨʫʢʪʫʨʘʤ ʠ ʛʣʫʙʠʥʝ ï ʢʦʨʦʚʳʝ (ʜʦ 35 ʢʤ) 

ʧʦʚʩʝʤʝʩʪʥʳʝ ʠ ʘʩʪʝʥʦʩʬʝʨʥʳʝ (ʜʦ 700 ʢʤ) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʜʦʣʴ ʦʩʪʨʦʚʦʚ. ʄʳ ʧʨʠʜʝʨʞʠʚʘʝʤʩʷ ʛʠʧʦʪʝʟʳ 

ʧʦʜʲʝʤʘ ʘʩʪʝʥʦʩʬʝʨʥʳʭ ʜʠʘʧʠʨʦʚ. ʀʭ ʚʩʪʨʝʯʥʳʝ ʜʚʠʞʝʥʠʷ ʩ ʩʫʙʜʫʢʮʠʨʫʶʱʠʤʠ ʦʢʝʘʥʩʢʠʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʤʘʩʩʘʤʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʜʨʦʙʣʝʥʠʶ ʧʨʦʪʝʨʦʟʦʡʩʢʦʡ ʞʝʩʪʢʦʡ ʢʦʨʳ ʨʝʛʠʦʥʘ ʠ ʣʘʪʝʨʘʣʴʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʝʸ 

ʙʣʦʢʦʚ [5]. ʉʘʤʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ ʩʚʷʟʘʥʦ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʩʜʚʠʛʘ ʚ ʟʦʥʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɽʚʨʦʘʟʠʘʪʩʢʦʡ ʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ [4]. 
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ʂʈʋʇʅʓɽ ʄʃɽʂʆʇʀʊɸʖʑʀɽ ʇʆɿɼʅɽɻʆ ʅɽʆʇʃɽʁʉʊʆʎɽʅɸ ʀɿ 

ʄɽʉʊʆʅɸʍʆɾɼɽʅʀʗ ʋ ʉ. ʅʆɺʆʉɪʃʆɺʆ (ʈ. ɽʅʀʉɽʁ, ʂʈɸʉʅʆʗʈʉʂʀʁ ʂʈɸʁ) 
ɼ.ɻ. ʄʘʣʠʢʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ɸ.ɺ. ʐʧʘʥʩʢʠʡ 
ʍʘʢʘʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʌ. ʂʘʪʘʥʦʚʘ, ʛ. ɸʙʘʢʘʥ, ʈʦʩʩʠʷ 

 
ʆʜʥʘ ʠʟ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʯʝʣʦʚʝʯʝʩʪʚʘ ï ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʙʠʦʩʬʝʨʳ ɿʝʤʣʠ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʦ ʠ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʦʰʣʳʭ ʵʧʦʭ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʯʝʪʢʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʠ ʧʨʠʯʠʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʠʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʧʦʢʨʦʚʘ [5]. ʇʦʵʪʦʤʫ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤʠ ʜʣʷ ʣʶʙʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʣʘʥʝʪʳ. ɸ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤ ʧʣʝʡʩʪʦʮʝʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, 

ʧʦʩʢʦʣʴʢʫ ʩʦʚʨʝʤʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʠʭ ʧʨʝʝʤʥʠʢʘʤʠ, ʠ ʤʥʦʛʠʝ ʚʠʜʳ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠ 

ʞʠʚʦʪʥʳʭ ʧʦʷʚʠʣʠʩʴ ʠʤʝʥʥʦ ʚ ʧʣʝʡʩʪʦʮʝʥʝ ʠ ʩʦʭʨʘʥʠʣʠʩʴ ʜʦ ʥʘʰʠʭ ʜʥʝʡ.  
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʆʜʥʘʢʦ, ʚʦʩʩʦʟʜʘʪʴ ʵʢʦʩʠʩʪʝʤʫ ʚ ʝʸ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʦʟʤʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʫ 

ʦʙʠʪʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜ ʥʝʦʜʠʥʘʢʦʚʳ ʰʘʥʩʳ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʚ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʣʝʪʦʧʠʩʠ [4]. ɺ ʩʣʫʯʘʝ 

ʤʘʩʩʦʚʳʭ ʥʘʭʦʜʦʢ ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʢ ʘʙʩʪʨʘʢʪʥʦʡ ʠʜʝʘʣʴʥʦʡ ʧʦʣʥʦʪʝ ʣʝʪʦʧʠʩʠ ʠʩʪʦʨʠʠ 

ʨʘʟʚʠʪʠʷ ʛʨʫʧʧʳ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʠʩʯʝʨʧʳʚʘʶʱʘʷ ʧʦʣʥʦʪʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʣʝʪʦʧʠʩʠ ʥʝ ʜʦʩʪʠʞʠʤʘ [3]. ʀʩʪʦʨʠʷ 

ʢʨʫʧʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʢʘʯʝʩʪʚʝʥʥʦ ʜʦʢʫʤʝʥʪʠʨʫʝʪʩʷ ʚ ʩʣʫʯʘʝ ʤʘʩʩʦʚʦʩʪʠ ʥʘʭʦʜʦʢ, ʦʙʝʩʧʝʯʠʚʘʝʤʦ ʟʘ ʩʯʸʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ ʧʦʜʭʦʜʷʱʠʭ ʫʩʣʦʚʠʡ ʟʘʭʦʨʦʥʝʥʠʷ[2]. ɺ ʵʪʦʤ ʧʣʘʥʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ 

ʅʦʚʦʩʸʣʦʚʩʢʦʝ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʫʜʘʯʥʳʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦʟʜʥʝʛʦ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʡʤʝ ʨʝʢʠ ɽʥʠʩʝʡ. ɸ ʚʚʠʜʫ ʦʙʨʘʟʦʚʘʥʠʷ ʂʨʘʩʥʦʷʨʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠʜʸʪ ʧʦʩʪʦʷʥʥʳʡ ʨʘʟʤʳʚ ʙʝʨʝʛʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʩʚʦʙʦʞʜʝʥʠʝ  ʢʦʩʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʩʢʦʨʝʡʰʝʤʫ ʦʙʥʘʨʫʞʝʥʠʶ. ʆʜʥʘʢʦ, ʧʦ ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʠʩʢʦʧʘʝʤʳʝ ʢʦʩʪʠ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦʤʫ ʚʳʚʝʪʨʠʚʘʥʠʶ ʣʠʙʦ ʧʝʨʝʟʘʭʦʨʦʥʝʥʠʶ. 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 4 ʢʤ ʩʝʚʝʨʥʝʝ ʩ. ʅʦʚʦʩʸʣʦʚʦ, ʨʝʢʘ ɽʥʠʩʝʡ, ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. 

ʉʦʛʣʘʩʥʦ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ, ʣʠʩʪ N-46-VII, ʠ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʢ ʥʝʡ, ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʵʪʦʡ 

ʧʣʦʱʘʜʠ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʆʥʠ ʨʘʟʚʠʪʳ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʜʦʣʠʥʘʤ ʠ ʥʘ ʚʦʜʦʨʘʟʜʘʭ. ʇʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʚʦʟʨʘʩʪʫ ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ ʦʪʣʦʞʝʥʠʷ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʠ ʛʦʣʦʮʝʥʘ. ʂ ʯʝʪʚʝʨʪʠʯʥʳʤ 

ʦʪʣʦʞʝʥʠʷʤ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʦʪʥʦʩʷʪʩʷ ʦʙʨʘʟʦʚʘʥʠʷ I ʠ II  ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ ʨʨ. ɽʥʠʩʝʡ, ʏʫʣʳʤ ʠ ʠʭ 

ʧʨʠʪʦʢʦʚ. ʈʘʟʥʳʝ ʘʚʪʦʨʳ ʦʧʠʩʳʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʥʘʭʦʜʦʢ ʧʘʣʝʦʣʠʪʠʯʝʩʢʠʭ ʦʨʫʜʠʡ ʠ ʢʦʩʪʝʡ Mammuthus 

primigenius, Rangifer tarandus, Cervus ex gr. elaphus, Canis lupus ʠ ʜʨ. [1], ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʥʘʭʦʜʦʢ ʜʘʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʠ ʦʪʥʝʩʝʥʳ ʢ ʧʦʟʜʥʝʤʫ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ. 

ɺʩʣʝʜʩʪʚʠʝ ʦʙʲʝʢʪʠʚʥʳʭ ʫʩʣʦʚʠʡ ʟʘʭʦʨʦʥʝʥʠʷ ʠ ʧʝʨʝʟʘʭʦʨʦʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʝ ʩʦʚʝʨʰʝʥʩʪʚʘ ʤʝʪʦʜʠʢ 

ʩʙʦʨʘ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʩʪʘʪʢʦʚ, ʦʪʜʝʣʴʥʳʝ ʨʘʟʥʦʚʨʝʤʝʥʥʳʝ ʚʳʙʦʨʢʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʩʤʝʰʘʥʥʳʤʠ, ʣʠʙʦ 

ʧʨʦʩʪʦ ʥʝ ʠʤʝʪʴ ʯʸʪʢʦʡ ʧʨʠʚʷʟʢʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʪʣʦʞʝʥʠʷʤ [1]. ʊʘʢʦʚ ʩʣʫʯʘʡ ʠ ʩ ʥʘʰʠʤ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝʤ. 

ɺʚʠʜʫ ʧʦʩʪʦʷʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʟʘ ʩʯʸʪ ʝʞʝʛʦʜʥʳʭ ʩʙʨʦʩʦʚ ʚʦʜʳ ʥʘ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʡ 

ɻʕʉ, ʙʝʨʝʛʦʚʘʷ ʣʠʥʠʷ ʩʠʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ, ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʩʪʝʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ. ɸ ʚʦʪ ʩʙʦʨ ʧʦʜʲʸʤʥʦʛʦ ʧʣʷʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʝʝ ʩʣʦʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʶʪʩʷ 

ʦʙʰʠʨʥʳʝ ʧʝʩʯʘʥʳʝ ʧʣʷʞʠ ʰʠʨʠʥʦʡ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪ ʤʝʪʨʦʚ. 

ʅʘ ʙʝʨʝʛʫ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʙʦʨ ʧʦʜʲʸʤʥʦʛʦ ʧʣʷʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʝʨʠʦʜ 

ʩ 1 ʧʦ 3 ʠʶʥʷ 2009 ʛʦʜʘ ʠ ʩ 24 ʧʦ 27 ʤʘʷ 2011 ʛʦʜʘ. ʆʩʪʝʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʩʦʙʨʘʥʥʳʡ ʚ ʧʝʨʠʦʜ ʧʦʣʝʚʳʭ 

ʨʘʙʦʪ, ʧʦʩʣʫʞʠʣ ʦʩʥʦʚʦʡ ʩʦʟʜʘʥʠʷ ʧʘʣʝʦʬʘʫʥʠʩʪʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ. ɿʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʦʙʨʘʥ 

ʦʩʪʝʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʨʘʟʤʝʨʝ 292 ʝʜʠʥʠʮ ʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʝʜʦʩʪʘʚʣʝʥ ʚ ʟʦʦʣʦʛʠʯʝʩʢʠʡ ʤʫʟʝʡ 

ʍʘʢʘʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ.ʌ. ʂʘʪʘʥʦʚʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ. 

ɺʝʩʴ ʤʘʪʝʨʠʘʣ ʙʳʣ ʢʘʪʘʣʦʛʠʟʠʨʦʚʘʥ, ʥʘ ʦʩʥʦʚʝ ʯʝʛʦ, ʩʦʩʪʘʚʣʝʥ ʢʘʪʘʣʦʛ ʧʘʣʝʦʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ ʟʫʙʳ ʠ ʢʦʩʪʠ ʢʦʥʝʯʥʦʩʪʝʡ (ʧʣʶʩʥʝʚʳʝ, 

ʧʷʩʪʥʳʝ, ʪʘʨʘʥʥʳʝ, ʥʝʤʥʦʛʦ ʨʝʞʝ ʧʦʧʘʜʘʶʪʩʷ ʪʨʫʙʯʘʪʳʝ ʢʦʩʪʠ ʧʝʨʝʜʥʠʭ ʠ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ), ʪʘʢʞʝ ʠʤʝʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʚʦʥʢʦʚ ʠʟ ʨʘʟʥʳʭ ʦʪʜʝʣʦʚ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʉʨʝʜʠ ʥʘʭʦʜʦʢ ʧʨʝʦʙʣʘʜʘʶʪ ʢʦʩʪʠ ʣʦʰʘʜʠ, 

Equus sp. ï 36% ʦʪ ʚʩʝʭ ʥʘʭʦʜʦʢ, ʤʝʥʴʰʠʡ ʧʨʦʮʝʥʪ, 22% ʥʘʭʦʜʦʢ, ʧʨʠʥʘʜʣʝʞʠʪ ʙʠʟʦʥʘʤ Bison ex gr. priscus. 

ʊʘʢʞʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʪʘʪʢʠ ʢʦʩʪʝʡ ʦʣʝʥʷ Cervus sp. ʠ ʢʦʩʫʣʠ Capreolus sp., 9% ʠ 4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʪʢʦʚ ʦʪʥʝʩʝʥʦ ʢ ʤʘʤʦʥʪʘʤ, ʦʣʝʥʷʤ, ʥʦʩʦʨʦʛʘʤ ʙʝʟ ʫʪʦʯʥʝʥʠʷ ʚʠʜʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʘʭʦʜʦʢ (21%) ʦʩʪʘʸʪʩʷ ʥʝ ʦʧʨʝʜʝʣʸʥʥʦʡ. 

ɹʦʣʝʝ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʷʚʣʷʝʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʤʫʟʝʝ 

ʦʪʩʫʪʩʪʚʫʝʪ ʤʘʪʝʨʠʘʣʴʥʘʷ ʙʘʟʘ ʚ ʚʠʜʝ ʵʪʘʣʦʥʥʳʭ ʢʦʣʣʝʢʮʠʡ ʠ ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʛʨʫʧʧʘʤ. 

ɺʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ, ʚ ʢʦʪʦʨʦʤ ʦʙʠʪʘʣʠ ʢʦʥʢʨʝʪʥʳʝ ʞʠʚʦʪʥʳʝ, ʫʩʪʘʥʦʚʠʪʴ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʥʝʪ ʪʦʯʥʦʡ ʜʘʪʠʨʦʚʢʠ ʜʣʷ ʢʦʩʪʝʡ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʚʦʟʨʘʩʪ ʦʩʪʘʪʢʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʦʟʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ. ʋʩʪʘʥʦʚʠʪʴ ʙʦʣʝʝ ʪʦʯʥʫʶ ʜʘʪʠʨʦʚʢʫ ʥʘʭʦʜʦʢ 

ʤʦʞʝʪ ʧʦʤʦʯʴ ʦʙʥʘʨʫʞʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʩʪʝʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʦʱʝ ʩʜʝʣʘʪʴ 

ʚʨʝʤʝʥʥʫʶ ʧʨʠʚʷʟʢʫ. 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʂʆʄʇʃɽʂʉʅʆɽ ʀɿʋʏɽʅʀɽ ɹʈɸʍʀʆʇʆɼ ʇʈʀʂɸɿɸʅʉʂʆɻʆ ʈɸʁʆʅɸ 
ɼ.ʅ. ʄʠʬʪʘʭʫʪʜʠʥʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ɻ.ʄ. ʉʫʥʛʘʪʫʣʣʠʥʘ 
ʂʘʟʘʥʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 

 
ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʜʦʠʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʠ ʙʨʘʭʠʦʧʦʜ ʨʘʥʥʝʢʘʟʘʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʦʙʥʘʞʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ, ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ɺʦʣʛʘ (ʨʠʩ. 1).  

ʂʦʣʣʝʢʮʠʷ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 100 ʵʢʟʝʤʧʣʷʨʦʚ ʠ ʩʦʩʪʦʠʪ ʠʟ ʚʦʩʴʤʠ ʚʠʜʦʚ[1, 2]: Aulosteges horrescens 

horrescens (Verneuil), A. horrescens sokensis Grigorjewa, A. fragilis (Netschajew), A. wangenheimi (Verneuil), 

Bajtugania netschaevi Grunt, Licharewia rugulata  (Kutorga), L. stuckenbergi (Netschaew), Pinegathyris royssiana 

royssiana (Keyserling) (ʈʠʩ. 2). ɼʦʠʟʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʩʦʩʪʘʚʘ ʨʘʢʦʚʠʥ ʙʨʘʭʠʦʧʦʜ, ʠʟʫʯʝʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʟʘʭʦʨʦʥʝʥʠʷ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʨʝʥʪʛʝʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ, 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʘʨʘʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ (ʕʇʈ), ʯʪʦ ʚ ʢʦʤʧʣʝʢʩʝ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʆʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʢʦʚʠʥ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʨʝʥʪʛʝʥ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʨʘʢʦʚʠʥʳ ʩʦʩʪʦʷʪ ʠʟ ʢʘʣʴʮʠʪʘ. ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥʦ ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʨʘʢʦʚʠʥ ʙʨʘʭʠʦʧʦʜ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʚʘʨʮʘ (ʨʠʩ. 3), ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʦʛʦ ʫ ʙʨʶʰʥʳʭ ʩʪʚʦʨʦʢ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʫ 

ʩʧʠʥʥʳʭ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦ ʜʝʣʘʣʦ ʙʨʶʰʥʫʶ ʩʪʚʦʨʢʫ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʣʘʩʴ ʙʣʠʞʝ ʢ ʩʫʙʩʪʨʘʪʫ, ʙʦʣʝʝ 

ʧʨʦʯʥʦʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʨʘʢʦʚʠʥ ʥʘ ʩʢʘʥʠʨʫʶʱʝʤ ʤʠʢʨʦʩʢʦʧʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ: ʥʘ 

ʩʥʠʤʢʘʭ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʳ ʢʨʠʩʪʘʣʣʳ ʢʚʘʨʮʘ (ʨʠʩ. 4).  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʢʦʚʠʥ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʘʨʘʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʙʠʪʘʣʠ 

ʙʨʘʭʠʦʧʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʦʨʤʘʣʴʥʦʡ ʩʦʣʝʥʦʩʪʠ. ʆʜʥʘʢʦ ʚ ʢʦʥʮʝ 

ʨʘʥʥʝʢʘʟʘʥʩʢʦʛʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʦʩʴ ʧʦʩʪʝʧʝʥʥʦʝ ʦʩʦʣʦʥʝʥʠʝ ʙʘʩʩʝʡʥʘ, ʯʪʦ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʩʧʝʢʪʨʝ ʧʦʚʳʰʝʥʠʷʤʠ 

ʟʥʘʯʝʥʠʡ ʨʘʜʠʢʘʣʦʚ SO-
2 ʠ SO-

3. (ʨʠʩ. 5) ɸʥʘʣʠʟʠʨʫʷ ʩʧʝʢʪʨʳ ʕʇʈ ʚ ʦʙʣʘʩʪʠ ʜʚʫʭʚʘʣʝʥʪʥʦʛʦ ʤʘʨʛʘʥʮʘ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʥʥʝʢʘʟʘʥʩʢʦʝ ʤʦʨʝ ʠʤʝʣʦ ʥʝʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ.  

ʀʟʫʯʝʥʠʝ ʨʘʢʦʚʠʥ ʙʨʘʭʠʦʧʦʜ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʧʦʟʚʦʣʠʣʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʥʫʪʨʝʥʥʝʝ 

ʩʪʨʦʝʥʠʝ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʦʙʲʝʢʪʘ. ʊʘʢ, ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʟʫʙʥʦʛʦ ʘʧʧʘʨʘʪʘ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ 

ʠ ʠʟʫʯʝʥʦ ʝʛʦ ʩʪʨʦʝʥʠʝ (ʨʠʩ.6). 

 

 

 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʟʫʯʝʥʥʦʛʦ 

ʦʙʥʘʞʝʥʠʷ 

 

ʈʠʩ. 2. ɹʨʘʭʠʦʧʦʜʳ ʥʠʞʥʝʢʘʟʘʥʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ (ʚ ʩʢʦʙʢʘʭ 

ʫʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ) 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

 
ʈʠʩ. 4. ʂʨʠʩʪʘʣʣʳ ʢʚʘʨʮʘ ʚ ʙʨʶʰʥʦʡ ʨʘʢʦʚʠʥʝ ʙʨʘʭʠʦʧʦʜ ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʨʘʢʦʚʠʥ ʙʨʘʭʠʦʧʦʜ, ʩʚʝʨʭʫ ʚʥʠʟ: 1-

ʩʧʠʥʥʘʷ ʩʪʚʦʨʢʘ ʩʧʠʨʠʬʝʨʠʜ; 2- ʩʧʠʥʥʘʷ 

ʩʪʚʦʨʢʘ ʧʨʦʜʫʢʪʠʜ; 3 ï ʙʨʶʰʥʘʷ ʩʪʚʦʨʢʘ 

ʧʨʦʜʫʢʪʠʜ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 5. ʉʧʝʢʪʨʳ ʕʇʈ ʚ ʦʙʣʘʩʪʠ SO-2, SO-3 ʠ Mn 2+ ʈʠʩ. 6. ɿʫʙʥʦʡ ʘʧʧʘʨʘʪ ʙʨʘʭʠʦʧʦʜ 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʦʛʘʪʠʪʴ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʨʘʩʰʠʨʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʘʫʥʳ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  

 
ʃʠʪʝʨʘʪʫʨʘ 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʉʊʈʋʂʊʋʈɸ ʈɸɿʈɽɿɸ ɺʊʆʈʆʁ ʅɸɼʇʆʁʄɽʅʅʆʁ ʊɽʈʈɸʉʓ ʈ. ʏʋʃʓʄ ɺ ʈɸʁʆʅɽ 
ʄɽʉʊʆʅɸʍʆɾɼɽʅʀʗ ʄɸʄʆʅʊʆɺʆʁ ʌɸʋʅʓ (ʂʈɸʉʅʆʗʈʉʂɸʗ ʂʋʈʔʗ) 

ʖ.ɸ. ʇʦʣʫʤʦʛʠʥʘ, ʄ.ɸ. ʎʘʝʨ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʉ.ɺ. ʃʝʱʠʥʩʢʠʡ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ɺʚʝʜʝʥʠʝ. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʦʩʪʘʪʢʦʚ ʤʘʤʦʥʪʦʚ ʂʨʘʩʥʦʷʨʩʢʘʷ ʢʫʨʴʷ (ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ; ~ 57ʦ 13' 30'' 

c.ʰ.; 87ʦ 37' ʚ.ʜ.) ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʏʫʣʳʤ, ʚ ʪʝʣʝ II  ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ (ʥ.ʪ.). ʋʩʣʦʚʠʷ 

ʟʘʣʝʛʘʥʠʷ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʢʦʧʘʝʤʳʭ ʦʩʪʘʪʢʦʚ, ʥʘʭʦʜʢʠ ʬʨʘʛʤʝʥʪʦʚ ʩʢʝʣʝʪʦʚ ʚ ʘʥʘʪʦʤʠʯʝʩʢʦʤ 

ʧʦʣʦʞʝʥʠʠ, ʘ ʪʘʢʞʝ ʧʘʣʝʦʣʠʪʠʯʝʩʢʠʭ ʘʨʪʝʬʘʢʪʦʚ ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʢ ʫʥʠʢʘʣʴʥʳʤ ʧʘʤʷʪʥʠʢʘʤ 

ʧʨʠʨʦʜʳ [3]. ɼʘʥʥʳʝ ʨʘʩʢʦʧʦʯʥʳʭ ʠ ʙʫʨʦʚʳʭ ʨʘʙʦʪ 2005 ï 11 ʛʛ. ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ 

ʣʦʢʘʣʠʟʦʚʘʥʦ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ï ʙʦʣʝʝ 5000 ʤ2 [2]. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʜʝʪʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʦʩʪʘʶʪʩʷ ʥʝ ʜʦ ʢʦʥʮʘ ʚʳʷʩʥʝʥʥʳʤʠ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʛʝʥʝʟʠʩʘ ʠ ʚʦʟʨʘʩʪʘ (14ʉ-ʜʘʪʠʨʦʚʢʠ ʚ ʰʠʨʦʢʦʤ ʠʥʪʝʨʚʘʣʝ 

ʦʪ 16 ʜʦ 22 ʪʳʩ.ʣ.ʥ.) ʟʘʭʦʨʦʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʘʬʦʥʦʤʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʩʪʝʡ ʥʘ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ. ʅʝʦʙʭʦʜʠʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʩʪʘʣʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʦʧʠʩʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʙʥʘʞʝʥʠʡ II  ʥ.ʪ. ʨ. ʏʫʣʳʤ ʠ ʠʭ 

ʢʦʨʨʝʣʷʮʠʷ ʩ ʨʘʟʨʝʟʘʤʠ ʨʘʩʢʦʧʦʚ. ʂʦʥʪʨʦʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʳʩʦʪʳ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ 

ʥʶʘʥʩʳ ʜʨʝʚʥʝʛʦ ʤʠʢʨʦʨʝʣʴʝʬʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʣʩʷ ʦʜʥʠʤ ʠʟ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʘʢʦʧʣʝʥʠʷ ʦʩʪʘʪʢʦʚ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʄʝʪʦʜʠʢʘ ʨʘʙʦʪ. ʂ ʠʟʫʯʝʥʠʶ ʨʘʟʨʝʟʦʚ ʧʨʠʤʝʥʷʣʩʷ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ï ʧʦʩʣʦʡʥʦʝ ʦʧʠʩʘʥʠʝ ʩ 

ʦʪʙʦʨʦʤ ʦʙʨʘʟʮʦʚ, ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ, ʟʘʨʠʩʦʚʢʘʤʠ. ʆʩʥʦʚʥʦʡ ʫʧʦʨ ʙʳʣ ʩʜʝʣʘʥ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʝʪʘʣʴʥʦʩʪʴ 

ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʣ, ʧʨʘʚʠʣʴʥʳʡ ʦʪʙʦʨ ʠ ʪʱʘʪʝʣʴʥʳʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʚʷʟʢʠ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ 

ʠ ʠʩʢʦʧʘʝʤʳʭ ʦʩʪʘʪʢʦʚ. ɺʳʩʦʪʘ ʧʦʚʝʨʭʥʦʩʪʠ II  ʥ.ʪ. ʠ ʫʨʝʟʘ ʚʦʜʳ ʦʪ ʥʫʣʝʚʦʛʦ ʨʝʧʝʨʘ (ʫʨʦʚʝʥʴ ʦʨʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ; ʘʣʴʪʠʪʫʜʘ ~ 123 ʤ) ʟʘʤʝʨʷʣʘʩʴ ʦʧʪʠʯʝʩʢʠʤ ʥʠʚʝʣʠʨʦʤ. 

ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʠʟʫʯʘʝʤʦʤ ʨʘʡʦʥʝ ʨ. ʏʫʣʳʤ (ʧʨʦʪʦʢʘ 

ʂʨʘʩʥʦʷʨʩʢʘʷ ʢʫʨʴʷ) ʘʢʪʠʚʥʦ ʧʦʜʤʳʚʘʝʪ II  ʥ.ʪ. ʣʠʰʴ ʚ ʜʚʫʭ ʤʝʩʪʘʭ: ʚʳʰʝ (~ 0,5 ï 0,6 ʢʤ) ʠ ʥʠʞʝ (~ 0,5 ï 1,1 ʢʤ) 

ʧʦ ʪʝʯʝʥʠʶ ʦʪ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʤʘʤʦʥʪʦʚʦʡ ʬʘʫʥʳ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʠʞʝ ʪʦʯʢʘ ʥʘʙʣʶʜʝʥʠʷ 

ʥʘʭʦʜʠʪʩʷ ~ ʚ 500 ʤ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ʦʪ ʤʝʩʪʘ ʨʘʩʢʦʧʦʢ. ʆʧʠʩʘʥʠʝ ʨʘʟʨʝʟʘ (ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʦʢʨʘʱʝʥʥʦʤ ʚʠʜʝ) 

ʩʜʝʣʘʥʦ ʚ ʥʘʠʚʳʩʰʝʡ ʯʘʩʪʠ ʷʨʘ ʚʚʝʨʭ ʦʪ ʫʨʝʟʘ ʚʦʜʳ (ʘʣʴʪʠʪʫʜʘ ~ 115,95 ʤ). 

ʉʣʦʡ 1. ʉʚʝʪʣʦ-ʩʝʨʳʡ, ʞʝʣʪʦʚʘʪʦ- ʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʡ ʤʝʣʢʦ-, ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ ʧʝʩʦʢ (ʤʝʩʪʘʤʠ 

ʛʣʠʥʠʩʪʳʡ). ʊʝʢʩʪʫʨʘ ʪʦʥʢʦʩʣʦʡʯʘʪʘʷ (ʩʣʦʡʢʠ 0,4 ï 4 ʩʤ) ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʩʣʘʙʦʚʦʣʥʠʩʪʘʷ. ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 

(ʚ.ʤ.) ʥʘʜ ʫʨʝʟʦʤ ʚʦʜʳ ʙʦʣʝʝ 0,55 ʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʥʘʧʣʘʩʪʦʚʘʥʠʷ (ʧ.ʥ.) ʯʝʪʢʘʷ, ʩʣʘʙʦʚʦʣʥʠʩʪʘʷ, ʙʣʠʟʢʘ ʢ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ. ʆʪʣʦʞʝʥʠʷ, ʚʝʨʦʷʪʥʦ, ʩ ʥʝʙʦʣʴʰʠʤ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʪʳ ʚʳʰʝʣʝʞʘʱʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

ʉʣʦʡ 2. ʉʚʝʪʣʦ-ʩʝʨʳʡ, ʞʝʣʪʦʚʘʪʦ- ʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʡ ʤʝʣʢʦ-, ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ ʧʝʩʦʢ. ʊʝʢʩʪʫʨʘ 

ʪʦʥʢʦ-, ʢʦʩʦʩʣʦʡʯʘʪʘʷ (ʩʣʦʡʢʠ 0,3 ï 5 ʩʤ), ʚ ʧʦʜʦʰʚʝ (~ 0,3 ʤ) ï ʩʣʘʙʦʚʦʣʥʠʩʪʘʷ. ʀʩʪʠʥʥʘʷ ʤʦʱʥʦʩʪʴ (ʠ.ʤ.) ~ 0,2 

ʤ. ʇ.ʥ. ʯʝʪʢʘʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʩʣʘʙʦʚʦʣʥʠʩʪʘʷ. ʆʪʣʦʞʝʥʠʷ, ʚʝʨʦʷʪʥʦ, ʧʝʨʝʢʨʳʪʳ ʩ ʧʝʨʝʨʳʚʦʤ. 

ʉʣʦʡ 3. ʉʝʨʳʡ, ʞʝʣʪʦʚʘʪʦ- ʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨrʡ ʤʝʣʢʦ-, ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ (ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʦʡʢʘʭ ï 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʡ, ʠʥʦʛʜʘ ʛʣʠʥʠʩʪʳʡ) ʧʝʩʦʢ. ʊʝʢʩʪʫʨʘ ʪʦʥʢʦ-, ʛʦʨʠʟʦʥʪʘʣʴʥʦ- ʠ ʚʦʣʥʠʩʪʦ-ʩʣʦʡʯʘʪʘʷ (ʩʣʦʡʢʠ 0,3 ï 

8 ʩʤ). ʀ.ʤ. ʩʣʦʷ ~ 1,4 ʤ. ʇ.ʥ. ʯʝʪʢʘʷ, ʨʦʚʥʘʷ. ʆʪʣʦʞʝʥʠʷ ʧʝʨʝʢʨʳʪʳ ʙʝʟ ʚʠʜʠʤʦʛʦ ʥʝʩʦʛʣʘʩʠʷ. 

ʉʣʦʡ 4. ʊʦʥʢʦ-, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʡʯʘʪʳʝ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʞʝʣʪʦʚʘʪʦ-

ʩʝʨʳʤ ʤʝʣʢʦ-, ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤ ʧʝʩʢʦʤ (ʩʣʦʡʢʠ ʜʦ 0,5 ʩʤ) ʠ ʪʝʤʥʦ-ʩʝʨʦʡ ʛʣʠʥʦʡ (ʩʣʦʡʢʠ 0,5 ï 3 ʩʤ, ʜʦʣʷ 

ʢʦʪʦʨʳʭ ʙʦʣʝʝ 70 %). ʀ.ʤ. ~ 0,55 ʤ. ʇ. ʥ. ʥʝʯʝʪʢʘʷ, ʥʦ ʷʩʥʘʷ. ʆʪʣʦʞʝʥʠʷ ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʪʳ ʚʳʰʝʣʝʞʘʱʠʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

ʉʣʦʡ 5. ʊʦʥʢʦ-, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʡʯʘʪʳʝ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʦ-, 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤ (ʚ ʢʨʦʚʣʝ ï ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤ) ʩʚʝʪʣʦ-ʩʝʨʳʤ, ʞʝʣʪʦ-ʩʝʨʳʤ ʠ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʤ ʧʝʩʢʦʤ (ʩʣʦʡʢʠ 

0,1 ï 6 ʩʤ) ʠ ʪʝʤʥʦ-ʩʝʨʦʡ ʛʣʠʥʦʡ (ʩʣʦʡʢʠ 0,3 ï 1,5 ʩʤ). ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʧʦʜʦʰʚʳ ʢ ʢʨʦʚʣʝ ʠʜʝʪ ʧʦʩʪʝʧʝʥʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʜʦʣʠ ʛʣʠʥʠʩʪʳʭ ʩʣʦʡʢʦʚ (ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ). ʀ.ʤ. ~ 2,05 ʤ. ʇ.ʥ. ʯʝʪʢʘʷ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ. ʆʪʣʦʞʝʥʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʝʨʝʢʨʳʪʳ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ. 

ʉʣʦʡ 6. ʊʝʤʥʳʡ ʙʫʨʦ-ʢʦʨʠʯʥʝʚʳʡ (ʚ ʧʦʜʦʰʚʝ ï ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʡ) ʧʣʦʪʥʳʡ ʩʫʛʣʠʥʦʢ / ʛʣʠʥʘ. 

ʊʝʢʩʪʫʨʘ ʚ ʮʝʣʦʤ ʤʘʩʩʠʚʥʘʷ, ʥʦ ʚ ʧʦʜʦʰʚʝ (ʜʦ 0,5 ʤ) ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʥʢʠʝ (ʜʦ 1,5 ʩʤ) ʣʠʥʟʦʯʢʠ ʩʨʝʜʥʝ-, 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ. ʀ.ʤ. ~ 1,7 ʤ. ʂʨʦʚʣʷ ʥʝʯʝʪʢʘʷ, ʥʦ ʷʩʥʘʷ; ʧ.ʥ. ʦʪʩʫʪʩʪʚʫʝʪ (ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ). 

ʉʣʦʡ 7. ʂʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʘʷ (ʚ ʩʫʭʦʤ ʚʠʜʝ ï ʩʚʝʪʣʦ-ʩʝʨʘʷ, çʙʝʣʝʩʘʷè) ʩʫʧʝʩʴ. ʊʝʢʩʪʫʨʘ ʚ ʮʝʣʦʤ 

ʤʘʩʩʠʚʥʘʷ, ʢʦʤʢʦʚʘʪʘʷ. ʀ.ʤ. ʜʦ 0,35 ʤ. ʂʨʦʚʣʷ ʥʝʯʝʪʢʘʷ, ʥʦ ʷʩʥʘʷ. ʆʪʣʦʞʝʥʠʷ ʧʝʨʝʢʨʳʪʳ ʙʝʟ ʚʠʜʠʤʦʛʦ 

ʥʝʩʦʛʣʘʩʠʷ. 

ʉʣʦʡ 8. ʏʝʨʥʦ-ʢʦʨʠʯʥʝʚʘʷ ʩʫʧʝʩʴ (ʩ ʜʝʨʥʦʤ) ï ʩʦʚʨʝʤʝʥʥʘʷ ʧʦʯʚʘ. ʀ.ʤ. ~ 0,1 ʤ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʘʟʨʝʟʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʠʩʘʥʥʦʡ ʪʦʣʱʠ ʨʝʟʢʦ ʧʨʝʦʙʣʘʜʘʣʠ 

ʩʫʙʘʢʚʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ʅʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʦʪ ʨʫʩʣʦʚʳʭ 

(ʩʣʦʠ 1 ï 3?) ʠ ʩʪʘʨʠʯʥʳʭ ʫʩʣʦʚʠʡ (ʩʣʦʠ 4, 5) ʢ ʧʦʡʤʝʥʥʳʤ ʠʣʠ ʦʟʝʨʥʳʤ (ʩʣʦʡ 6). ɺʳʰʝʣʝʞʘʱʠʝ ʩʣʦʠ 7 ʠ 8 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʩʫʙʘʵʨʘʣʴʥʦʡ ʩʨʝʜʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʩ ʧʨʦʬʠʣʝʤ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ [2, 3] ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʦʥʠ ʧʨʠʥʘʜʣʝʞʘʪ ʦʜʥʦʤʫ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʪʝʣʫ ï II  ʥ.ʪ. ʇʨʦʚʝʜʝʥʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (ʨʠʩ. 1) 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʨʷʜ ʚʘʞʥʳʭ ʚʳʚʦʜʦʚ ʦ ʩʪʨʦʝʥʠʠ ʩʚʦʜʥʦʛʦ ʨʘʟʨʝʟʘ. ʊʘʢ, ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʥʘʙʣʶʜʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʘʥʘʣʦʛʠʯʥʳ ʚʝʨʭʥʠʝ ʯʘʩʪʠ ʨʘʟʨʝʟʦʚ (ʧʦʯʚʘ, çʙʝʣʝʩʘʷè ʩʫʧʝʩʴ ʠ ʩʫʛʣʠʥʦʢ ʠ.ʤ. ~ 2,15 ï 1,5 ʤ) ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʝʜʠʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʜʠʤʝʥʪʘʮʠʠ (ʩʚʝʨʭʫ ʚʥʠʟ: ʩʫʙʘʵʨʘʣʴʥʳʝ Ÿ ʦʟʝʨʥʳʝ / ʧʦʡʤʝʥʥʳʝ?) ʚ ʜʘʥʥʳʡ 
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ʧʝʨʠʦʜ. ʆʜʥʘʢʦ, ʚ ʨʘʩʢʦʧʘʭ ʥʠʞʝ ʟʘʣʝʛʘʝʪ ʩʣʦʡ 5 ï ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ ʧʝʩʦʢ ʩ ʣʠʥʟʦʯʢʘʤʠ ʛʨʘʚʠʷ (ʩʨʝʜʥʷʷ ʠ.ʤ. ~ 

0,4 ï 0,5 ʤ; ʤʘʢʩʠʤʘʣʴʥʘʷ ï ʜʦ 0,9 ʤ), ʨʘʟʦʨʚʘʥʥʳʡ ʤʦʨʦʟʦʙʦʡʥʳʤʠ ʪʨʝʱʠʥʘʤʠ ʠ ʦʪʩʫʪʩʪʚʫʶʱʠʡ ʚ ʙʝʨʝʛʦʚʦʤ 

ʨʘʟʨʝʟʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʩʢʦʧʝ 2011 ʛ. [2] ʢʨʦʚʣʷ ʩʪʘʨʠʯʥʳʭ ʦʩʘʜʢʦʚ (ʩʣʦʡ 6) ʥʘʭʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ (ʜʦ 0,4 

ʤ) ʢʨʦʚʣʠ ʧʘʯʢʠ ʪʦʥʢʦʩʣʦʡʯʘʪʳʭ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʩʣʦʠ 5 ʠ 4) ʙʝʨʝʛʦʚʦʛʦ ʨʘʟʨʝʟʘ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʠʤʝʶʪ ʧʦʜʦʙʥʳʡ ʛʝʥʝʟʠʩ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦ ʥʝ ʪʠʧʠʯʥʦʝ ʷʚʣʝʥʠʝ, ʪʘʢ ʢʘʢ ʵʪʦʪ ʫʨʦʚʝʥʴ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʩʢʦʧʦʚ ʟʘʣʝʛʘʝʪ ʥʘ 0,5 ï 1 ʤ ʥʠʞʝ. ʉʦʩʪʘʚ ʠ ʪʝʢʩʪʫʨʥʳʝ ʧʨʠʟʥʘʢʠ ʥʠʞʝʣʝʞʘʱʠʭ ʩʣʦʝʚ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʠʭ ʘʣʣʶʚʠʘʣʴʥʳʡ ʛʝʥʝʟʠʩ (ʨʫʩʣʦʚʘʷ ʠ ʧʦʡʤʝʥʥʘʷ ʬʘʮʠʠ). ɼʦʩʪʦʚʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʵʪʦʡ ʧʘʯʢʠ ʠʟ-ʟʘ 

ʫʜʘʣʝʥʥʦʩʪʠ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʦʢʘ ʥʝʚʦʟʤʦʞʥʘ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʉʫʙʘʢʚʘʣʴʥʳʡ ʤʠʢʨʦʨʝʣʴʝʬ ʠ ʬʦʨʤʠʨʫʶʱʠʝ ʝʛʦ ʧʨʦʮʝʩʩʳ ʷʚʣʷʣʠʩʴ 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʂʨʘʩʥʦʷʨʩʢʘʷ ʢʫʨʴʷ. ʅʘʢʦʧʣʝʥʠʝ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ 

ʢʦʩʪʝʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʜʥʝ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʣʦʢʘʣʴʥʳʭ ʧʦʥʠʞʝʥʠʷʭ) 

ʥʝʛʣʫʙʦʢʦʡ ʩʪʘʨʠʮʳ, ʚ ʟʘʚʝʨʰʘʶʱʫʶ ʩʪʘʜʠʶ ʝʝ ʨʘʟʚʠʪʠʷ. ʇʨʠʯʝʤ, ʦʯʝʚʠʜʥʦ ʚʨʝʤʝʥʥʦʝ ʦʩʫʰʝʥʠʝ ʚʦʜʦʝʤʘ, 

ʢʦʛʜʘ ʤʥʦʛʠʝ ʠʩʢʦʧʘʝʤʳʝ ʦʩʪʘʪʢʠ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʥʘ ʩʫʙʘʵʨʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʩʪʘʣʠ ʜʦʩʪʫʧʥʳ ʜʣʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʘʣʝʦʣʠʪʠʯʝʩʢʦʛʦ ʯʝʣʦʚʝʢʘ [1]. ʉʨʝʜʥʠʡ ʢʦʩʪʝʥʦʩʥʳʡ ʫʨʦʚʝʥʴ, ʚʝʨʦʷʪʥʦ, 

ʬʦʨʤʠʨʦʚʘʣʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʩʣʦʷ ʧʝʨʝʢʨʳʚʘʶʱʝʛʦ ʧʝʩʢʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʙʦ 

ʵʨʦʜʠʨʦʚʘʥʥʳʡ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʠʨʫʩʣʦʚʦʡ ʚʘʣ, ʣʠʙʦ ʥʝʙʦʣʴʰʦʡ ʦʩʪʨʦʚ (ʦʩʝʨʝʜʦʢ), ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚ ʚʝʨʭʥʝʡ 

ʧʦ ʪʝʯʝʥʠʶ ʯʘʩʪʠ ʩʪʘʨʠʮʳ. ʊʘʬʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʩʪʘʪʢʦʚ ʤʘʤʦʥʪʦʚ ʵʪʦʛʦ 

ʫʨʦʚʥʷ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʦʪʣʦʞʝʥʥʳʤʠ, ʚʦʟʤʦʞʥʦ, ʠʟ ʧʦʜʩʪʠʣʘʶʱʝʛʦ ʩʣʦʷ. ʅʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʤʦʨʦʟʦʙʦʡʥʳʭ 

ʪʨʝʱʠʥ, ʨʘʟʨʳʚʘʶʱʠʭ ʜʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʠ ʯʘʩʪʦ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʚʳʚʝʪʨʠʚʘʥʠʷ ʢʦʩʪʝʡ ʛʦʚʦʨʷʪ ʦ 

ʧʝʨʠʦʜʠʯʝʩʢʦʤ (?) ʦʩʫʰʝʥʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʫʙʘʵʨʘʣʴʥʦʤ ʧʝʨʝʨʳʚʝ, ʢʦʪʦʨʳʡ ʩʢʨʳʪ ʚ ʨʘʟʨʝʟʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʝʨʝʛʦʚʳʭ ʦʙʥʘʞʝʥʠʡ. ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʚʨʝʤʷ ʜʘʥʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʵʧʠʟʦʜʘ ï ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʤʠʥʠʤʫʤ ʩʘʨʪʘʥʩʢʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷ (~ 20 ʪʳʩ. ʣ.ʥ.), ʩʦʧʨʦʚʦʞʜʘʚʰʠʡʩʷ ʫʩʠʣʝʥʠʝʤ ʚʨʝʟʘ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʠ ʦʙʱʠʤ 

ʦʩʫʰʝʥʠʝʤ ʢʣʠʤʘʪʘ. ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʢʦʩʪʝʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʦʙʨʘʟʦʚʘʣʩʷ ʧʦʩʣʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʝʨʝʨʳʚʘ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʨʘʟʨʫʰʝʥʠʷ ʥʠʞʝʣʝʞʘʱʠʭ ʩʣʦʝʚ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʜʢʦʩʪʴ, ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴ ʠ 

ʥʘʠʭʫʜʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʢʦʧʘʝʤʳʭ ʦʩʪʘʪʢʦʚ. 

 

 
ʈʠʩ. 1. ʂʦʨʨʝʣʷʮʠʷ ʨʘʟʨʝʟʦʚ II ʥ.ʪ. ʏʫʣʳʤʘ ʚ ʨʘʡʦʥʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʂʨʘʩʥʦʷʨʩʢʘʷ ʢʫʨʴʷ 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺʳʷʚʣʝʥʥʦʝ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʘ II ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨ. ʏʫʣʳʤ ʚ ʨʘʡʦʥʝ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʤʘʤʦʥʪʦʚʦʡ ʬʘʫʥʳ ʂʨʘʩʥʦʷʨʩʢʘʷ ʢʫʨʴʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʡ ʫʯʘʩʪʦʢ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʛʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʘʨʪʘʥʩʢʦʛʦ ʢʨʠʦʭʨʦʥʘ ʠ ʛʦʣʦʮʝʥʘ ʶʛʘ-ʚʦʩʪʦʢʘ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ. ʅʘʣʠʯʠʝ ʧʘʣʝʦʣʠʪʠʯʝʩʢʠʭ ʘʨʪʝʬʘʢʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʝʩʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ 

ʜʨʝʚʥʝʛʦ ʯʝʣʦʚʝʢʘ ʩ ʢʨʫʧʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʤʘʤʦʥʪʦʚʦʡ ʬʘʫʥʳ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨʳ ʛʣʫʙʦʢʦ ʙʣʘʛʦʜʘʨʥʳ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʉ.ɺ. ʃʝʱʠʥʩʢʦʤʫ ʟʘ ʦʙʩʫʞʜʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʮʝʥʥʳʝ ʟʘʤʝʯʘʥʠʷ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʠ ʧʨʠʟʥʘʪʝʣʴʥʳ ʩʪʫʜʝʥʪʘʤ ʊɻʋ ï 

ʄ.ʉ. ɸʣʝʢʩʘʥʜʨʝʥʢʦ, ɸ.ɸ. ɻʦʨʙʘʪʦʚʫ, ʉ.ʖ. ʃʘʟʘʨʝʚʫ ʠ ɽ.ɸ. ɺʘʩʶʢʦʚʦʡ ʟʘ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʜʝʨʞʘʥʳ ʈʌʌʀ (ʧʨʦʝʢʪʳ ˉˉ 09-04-00663-ʘ;11-04-10105-ʢ; 12-04-00377-ʘ). 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʃʠʪʝʨʘʪʫʨʘ 
 

1. ɺʘʩʶʢʦʚʘ ɽ.ɸ., ʃʝʱʠʥʩʢʠʡ ʉ.ɺ. ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʘʣʝʦʣʠʪʠʯʝʩʢʠʭ ʘʨʪʝʬʘʢʪʦʚ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 
ʤʘʤʦʥʪʦʚʦʡ ʬʘʫʥʳ ʂʨʘʩʥʦʷʨʩʢʘʷ ʢʫʨʴʷ // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʛʝʦʛʨʘʬʠʠ ʠ ʛʝʦʣʦʛʠʠ. ʉʝʨʠʷ ʛʝʦʣʦʛʦ-
ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ. ï ʊʦʤʩʢ, 2011. ï ʊ. 280. ï ʉ. 287ï291. 

2. ʃʘʟʘʨʝʚ ʉ.ʖ., ʃʝʱʠʥʩʢʠʡ ʉ.ɺ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʥʘ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ 
ʤʘʤʦʥʪʦʚʦʡ ʬʘʫʥʳ ʂʨʘʩʥʦʷʨʩʢʘʷ ʢʫʨʴʷ // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʛʝʦʛʨʘʬʠʠ ʠ ʛʝʦʣʦʛʠʠ. ʉʝʨʠʷ ʛʝʦʣʦʛʦ-
ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ. ï ʊʦʤʩʢ, 2011. ï ʊ. 280. ï ʉ. 317ï320. 

3. ʃʝʱʠʥʩʢʠʡ ʉ.ɺ., ɹʫʨʢʘʥʦʚʘ ɽ.ʄ., ʃʫʥʸʚʘ ɼ.ɽ., ʀʚʘʥʮʦʚ ʉ.ɺ., ɿʝʥʠʥ ʀ.ɺ., ɸʭʪʝʨʷʢʦʚʘ ɸ.ɺ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʤʘʤʦʥʪʦʚʦʡ ʬʘʫʥʳ ʠ ʧʘʣʝʦʣʠʪʘ çʂʨʘʩʥʦʷʨʩʢʘʷ ʢʫʨʴʷè (ɿʘʧʘʜʥʦ-
ʉʠʙʠʨʩʢʘʷ ʨʘʚʥʠʥʘ) // ʕʚʦʣʶʮʠʷ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ. ï ʊʦʤʩʢ: ʊɻʋ, 2005. ï ʉ. 352ï356. 

 
ʂʆʇʂʆɺʉʂʀʁ ʈɸɿʈʓɺ ʉʆ ʉʄɽʑɽʅʀɽʄ 

ɽ.ɻ. ʇʳʭʦʚʘ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ  ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɺ.ʄ. ɽʨʤʘʢʦʚ 

ʍʘʢʘʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʌ. ʂʘʪʘʥʦʚʘ, ʛ. ɸʙʘʢʘʥ, ʈʦʩʩʠʷ 

 
ʂʦʧʢʦʚʩʢʠʡ ʥʘʜʚʠʛ ʥʘʭʦʜʠʪʩʷ ʚ 3,5ʢʤ ʩʝʚʝʨʥʝʝ ʧ. ʉʦʚʝʪʩʢʘʷ ʍʘʢʘʩʠʷ ɹʦʛʨʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʍʘʢʘʩʠʷ ʠ ʚ 70ʤ ʦʪ ʚʦʩʪʦʯʥʦʡ ʧʦʜʦʰʚʳ ʛ. ʂʦʧʢʦʚʩʢʘʷ (422,0ʤ), ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

(91Á26'00'' ʩ.ʰ. 54Á09'50''ʚ.ʜ.). ʅʘʜʚʠʛ ʦʙʥʘʞʘʝʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʩʢʘʣʴʥʦʤ ʫʩʪʫʧʝ, ʚʳʩʦʪʦʡ ʦʢʦʣʦ 7ʤ, 

ʦʙʨʘʟʦʚʘʥʥʦʤ ʂʦʧʢʦʚʩʢʠʤ ʦʙʚʘʣʦʤ ʚ 2007ʛ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʡ ʘʙʨʘʟʠʠ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɺ 2009ʛ. ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʙʚʘʣʘ ɽʨʤʘʢʦʚʳʤ ɺ.ʄ. ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʨʘʟʨʳʚ ʩʦ ʩʤʝʱʝʥʠʝʤ [2]. ʅʘ 

ʠʟʜʘʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʤʘʩʰʪʘʙʦʚ 1:200000, 1:500 000 ʵʪʦ ʥʘʨʫʰʝʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʦʙʥʘʞʝʥʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʧʝʨʝʯʥʳʡ ʨʘʟʨʝʟ ʵʪʦʛʦ ʨʘʟʨʳʚʘ. ɺ ʨʘʟʨʝʟʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʵʪʦʛʦ ʨʘʟʨʳʚʘ 

ʪʝʨʨʠʛʝʥʥʥʦʡ ʪʦʣʱʠ ʩʘʨʘʛʘʰʩʢʦʡ ʩʚʠʪʳ D2 zv sr: ʚʠʩʷʯʝʝ ʠ ʣʝʞʘʯʝʝ ʢʨʳʣʴʷ, ʧʦʣʦʞʝʥʠʝ ʩʤʝʩʪʠʪʝʣʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʙʨʝʢʯʠʷ, ʵʣʝʤʝʥʪʳ ʟʘʣʝʛʘʥʠʷ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ, ʧʦʜʚʝʨʥʫʪʳʝ ʩʣʦʠ ʚʠʩʷʯʝʛʦ ʢʨʳʣʘ, 

ʠʟʛʠʙ ʩʣʦʝʚ ʣʝʞʘʯʝʛʦ ʢʨʳʣʘ, ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʦʝ ʫʛʣʫʙʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʩʤʝʩʪʠʪʝʣʝʤ. (ʈʠʩ. 1).  

  

 

 
ʈʠʩ 1. ʆʙʱʠʡ ʚʠʜ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷ  

(ʬʦʪʦ ɽʨʤʘʢʦʚʘ ɺ.ʄ ) 

ʈʠʩ. 2. ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʙʨʝʢʯʠʷ ʚ ʟʦʥʝ 

ʩʤʝʩʪʠʪʝʣʷ (ʬʦʪʦ ɽʨʤʘʢʦʚʘ ɺ.ʄ.) 

 

ʕʣʝʤʝʥʪʳ ʟʘʣʝʛʘʥʠʷ ʚʠʩʷʯʝʛʦ  ʠ ʣʝʞʘʯʝʛʦ ʢʨʳʣʴʝʚ ʚ ʟʦʥʝ ʨʘʟʨʳʚʘ ʩʦ ʩʤʝʱʝʥʠʝʤ ʪʝʨʨʠʛʝʥʥʦʡ 

ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ ʩʘʨʘʛʘʰʩʢʦʡ ʩʚʠʪʳ D2 zv sr: ʘʟ. ʧʘʜ. ʖɺ 127 ʛʨʘʜʫʩʦʚ, ʫʛʦʣ ʧʘʜ. 18 ʛʨʘʜʫʩʦʚ. ʇʦʣʦʞʝʥʠʝ 

ʩʤʝʩʪʠʪʝʣʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ: ʘʟʠʤʫʪ ʧʨʦʩʪʠʨʘʥʠʷ ʉɺ 75 ʛʨʘʜʫʩʦʚ - ʖɿ 255 ʛʨʘʜʫʩʦʚ, ʘʟ. ʧʘʜ. ʖɺ 165, ʫʛʦʣ 

ʥʘʢʣʦʥʘ 30 ʛʨʘʜʫʩʦʚ. ɿʦʥʘ ʩʤʝʩʪʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʙʨʝʢʯʠʝʡ ʠʤʝʶʱʝʡ ʨʘʟʣʠʯʠʷ ʚ ʚʠʩʷʯʝʡ ʠ 

ʣʝʞʘʯʝʡ ʯʘʩʪʠ (ʈʠʩ 2).  

ʇʦʚʝʨʭʥʦʩʪʴ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʙʨʝʢʯʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʪʝʨʪʦʡ (ʨʳʭʣʦʡ) ʩʝʨʦ-ʟʝʣʝʥʦʡ ʤʘʩʩʦʡ 

ʛʣʘʫʢʦʥʠʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ. ʇʦʚʝʨʭʥʦʩʪʴ ʨʦʚʥʘʷ ʠ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʝʪ ʢ ʧʦʜʦʰʚʝ ʚʠʩʷʯʝʛʦ ʢʨʳʣʘ. ʅʠʞʥʷʷ ʯʘʩʪʴ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʙʨʝʢʯʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʳʙʘʤʠ ʠ ʱʝʙʥʝʤ ʨʦʟʦʚʘʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʤʝʣʢʠʭ ʦʙʣʦʤʢʦʚ 

ʩʝʨʳʭ ʧʝʩʯʘʥʠʢʦʚ ʩ ʙʣʝʩʪʷʱʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. ʇʦʚʝʨʭʥʦʩʪʴ (ʢʨʦʚʣʷ) ʣʝʞʘʯʝʛʦ ʢʨʳʣʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʠʩʷʯʝʛʦ, 

ʦʯʝʥʴ ʥʝʨʦʚʥʘʷ ʩ ʫʛʣʫʙʣʝʥʠʷʤʠ ʠ ʚʳʩʪʫʧʘʤʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ. ɺʩʷ ʤʘʩʩʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʙʨʝʢʯʠʠ ʥʝ 

ʩʮʝʤʝʥʪʠʨʦʚʘʥʘ. ʄʦʱʥʦʩʪʴ ʝʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 7ʩʤ ʜʦ 20ʩʤ (ʚ ʨʘʟʜʫʚʘʭ).  

ʆʩʥʦʚʥʳʤ çʧʦʢʘʟʘʪʝʣʝʤè ʨʘʟʨʳʚʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ ʙʳʣ ʥʘʡʜʝʥ ʤʘʨʢʠʨʫʶʱʠʡ ʛʦʨʠʟʦʥʪ ʩʝʨʦ-ʟʝʣʝʥʥʳʭ ʛʣʘʫʢʦʥʠʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, 

ʢʦʪʦʨʳʡ ʧʦ ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʘʚʪʦʨʦʚ ʦʢʘʟʘʣʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʙʨʝʢʯʠʠ, ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʜʦʰʚʫ 

ʚʠʩʷʯʝʛʦ ʢʨʳʣʘ. ʇʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʤʘʨʢʠʨʫʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʥʘʭʦʜʷʱʝʡʩʷ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʙʨʝʢʯʠʠ ʵʪʦʛʦ 

ʧʝʨʝʪʝʨʪʦʛʦ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʧʝʩʯʘʥʠʢʘ ʠ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʦʪʘʩʢʠʚʘʥʠʝ ʦʙʣʦʤʢʦʚ ʦʪʩʪʘʝʪ ʦʪ ʧʝʨʝʤʝʱʝʥʠʷ 

ʚʠʩʷʯʝʛʦ ʢʨʳʣʘ ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʜʚʘ ʨʘʟʘ, ʪʦ, ʫʯʠʪʳʚʘʷ ʚʩʝ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ, ʠʩʪʠʥʥʘʷ ʘʤʧʣʠʪʫʜʘ ʥʘʨʫʰʝʥʠʷ ʩʦ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʩʤʝʱʝʥʠʝʤ ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʘ 52ʤ. ʋʯʠʪʳʚʘʷ ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʣʦʩʢʦʩʪʠ ʩʤʝʩʪʠʪʝʣʷ 30ʛʨʘʜʫʩʦʚ, ʜʚʫʛʨʘʥʥʳʡ ʫʛʦʣ ʩ 

ʧʣʦʩʢʦʩʪʴʶ ʦʙʥʘʞʝʥʠʷ ʨʘʟʣʦʤʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 22ʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʟʨʳʚʦʚ ʩʦ ʩʤʝʱʝʥʠʝʤ[1] ʵʪʦʪ ʨʘʟʨʳʚ ʦʪʥʦʩʠʪʩʷ: ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʧʦʣʦʞʝʥʠʶ 

ʢʨʳʣʴʝʚ ï ʚʟʙʨʦʩ, ʘ ʧʦ ʫʛʣʫ ʥʘʢʣʦʥʘ ʩʤʝʩʪʠʪʝʣʷ ʥʘʜʚʠʛ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʦʡ 22ʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ 

ʚʟʙʨʦʩʘ ʫʪʦʯʥʷʝʪ ʪʝʢʪʦʥʠʢʫ ʩʘʨʛʘʰʩʢʦʡ ʩʚʠʪʳ D2 zv sr. ʖʞʥʝʝ ʵʪʦʛʦ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʚʟʙʨʦʩʘ ʚ 0,7ʢʤ ʥʘ 

ʣʝʚʦʙʝʨʝʞʴʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʘʩʧʦʣʦʞʝʥʦ ʂʦʧʢʦʚʩʢʦʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʧʘʣʝʦʬʘʫʥʳ (ʢʦʨʘʣʣʳ-

ʨʫʛʦʟʳ) [2]. 

ɺʟʙʨʦʩ ʥʘʭʦʜʠʪʩʷ ʚ 67 ʢʤ ʦʪ ʛ. ɸʙʘʢʘʥʘ ʧʦ ʪʨʘʩʩʝ ʄ-54. ʆʪ ʧ. ʉʦʚ. ʍʘʢʘʩʠʷ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʝ ʤʦʞʥʦ 

ʧʦʜʲʝʭʘʪʴ ʢ ʚʟʙʨʦʩʫ ʧʦ ʧʨʦʩʝʣʦʯʥʦʡ ʘʚʪʦʜʦʨʦʛʝ 2,5ʢʤ, ʘ ʜʘʣʝʝ ʧʦ ʪʨʦʧʝ 1,5ʢʤ. ʋʯʠʪʳʚʘʷ ʧʦʩʪʦʷʥʥʫʶ 

ʜʦʩʪʫʧʥʦʩʪʴ ʢ ʵʪʠʤ ʦʙʲʝʢʪʘʤ, ʪʨʝʙʫʶʪʩʷ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʜʣʷ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʠ ʧʨʠʜʘʥʠʷ ʩʪʘʪʫʩʘ 

ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʠʣʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. ɺ 

ʜʝʡʩʪʚʫʶʱʝʤ çɿʘʢʦʥʝ ʈʌ ʦʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ʜʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ: 

çʇʘʤʷʪʥʠʢʘʤʠ ʧʨʠʨʦʜʳ ʦʙʲʷʚʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, 

ʠʤʝʶʱʠʝ ʨʝʣʠʢʪʦʚʦʝ, ʥʘʫʯʥʦʝ, ʠʩʪʦʨʠʯʝʩʢʦʝ, ʵʢʦʣʦʛʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʦʩʦʙʦʡ 

ʦʭʨʘʥʝ ʛʦʩʫʜʘʨʩʪʚʘè. ʆʙʥʘʞʝʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʧʘʤʷʪʥʠʢʘʤʠ 

ʧʨʠʨʦʜʳ [3]  
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ʄɸʂʊʈʆɺʓɽ ʇɸʃɽʆʎɽʅʆɿʓ ɹʆʈʀʉʌɽʅʉʂʆɻʆ ɿɸʃʀɺɸ ɺ ʇʆɿɼʅɽʄ ʉɸʈʄɸʊɽ 

ɼ.ɸ. ʉʪʘʨʠʥ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʊ.ɸ. ʀʚʘʥʦʚʘ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʆʣʝʩʷ ɻʦʥʯʘʨʘ, ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, ʋʢʨʘʠʥʘ 

 
ɺʝʨʭʥʝʩʘʨʤʘʪʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʟʘʥʠʤʘʶʪ ʦʙʰʠʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʖʞʥʦʡ ʋʢʨʘʠʥʳ [1,3,6]. ʇʦʨʦʜʳ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʧʝʩʪʨʳ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʨʛʘʥʦʛʝʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ c ʛʣʠʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʳʤʠ, ʨʝʞʝ ʧʝʩʯʘʥʳʤʠ ʦʩʘʜʢʘʤʠ. ɺ ʢʦʥʮʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʘʨʤʘʪʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʴʥʦʛʦ 

ʦʧʨʝʩʥʝʥʠʷ ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʳʤʠʨʘʥʠʝ ʩʨʝʜʥʝʩʘʨʤʘʪʩʢʦʡ ʬʘʫʥʳ. ʈʦʜ Mactra, ʧʨʠʩʧʦʩʦʙʠʚʰʠʡʩʷ ʢ 

ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ, ʦʩʪʘʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʤʦʨʩʢʠʭ ʤʦʣʣʶʩʢʦʚ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʝʨʭʥʝʩʘʨʤʘʪʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʝʩʣʠ ʚ ʥʠʭ ʟʘʢʣʶʯʝʥʳ ʦʩʪʘʪʢʠ 

ʤʘʣʘʢʦʬʘʫʥʳ. ʅʘʤʠ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʤʘʢʪʨʘʭ ʚʝʨʭʥʝʛʦ ʩʘʨʤʘʪʘ, ʯʪʦ, ʫʯʠʪʳʚʘʷ ʠʭ ʨʫʢʦʚʦʜʷʱʫʶ ʨʦʣʴ 

ʜʣʷ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ. 

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʦʪʙʦʨʘ ʤʘʪʝʨʠʘʣʘ 

 

ɺ ʦʙʥʘʞʝʥʠʠ ʚʝʨʭʥʝʛʦ ʩʘʨʤʘʪʘ ʙʣʠʟ ʩ. ʅʦʚʦʢʠʝʚʢʘ ʠʟ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʙʳʣʠ ʠʟʚʣʝʯʝʥʳ 17 

ʩʪʚʦʨʦʢ ʤʘʢʪʨ ʭʦʨʦʰʝʡ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ. ʉʨʝʜʠ ʥʠʭ ʙʳʣʠ ʥʝ ʪʦʣʴʢʦ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʚʠʜʳ, ʥʦ 

ʠ ʬʦʨʤʳ, ʧʝʨʝʭʦʜʥʳʝ ʤʝʞʜʫ ʥʠʤʠ (ʨʠʩ. 2).  
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

 
ʈʠʩ. 2. ʇʝʨʝʭʦʜʥʳʡ ʨʷʜ ʚʝʨʭʥʝʩʘʨʤʘʪʩʢʠʭ ʤʘʢʪʨ M. (Ch.) caspia (Eichw.)ï M. (Ch.) bulgarica Toula.: ʬʠʛ 1,2 ï 

M. (Ch.) caspia (Eichw.), ʬʠʛ. 3-5 ï M. (Ch.) aff. timida Zhizh., ʬʠʛ. 6 ï M. (Ch.) bulgarica Toula 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʩʘʨʤʘʪʘ ɿʘʧʦʨʦʞʩʢʦʡ ʠ ʍʝʨʩʦʥʩʢʦʡ ʦʙʣʘʩʪʝʡ (ʨʠʩ. 1), 

ʩʦʜʝʨʞʘʱʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʪʘʪʢʠ ʤʘʢʪʨ: Mactra (Chersonimactra) caspia (Eichw.), M. (Ch.) bulgarica Toula., M. 

(Ch.) timida Zhizh. 

ɼʘʥʥʘʷ ʥʘʭʦʜʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ, ʧʦʩʢʦʣʴʢʫ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʠʟʫʯʘʚʰʠʝ 

ʚʝʨʭʥʝʩʘʨʤʘʪʩʢʠʝ ʤʘʢʪʨʳ, ʥʝ ʧʨʠʰʣʠ ʢ ʝʜʠʥʦʤʫ ʤʥʝʥʠʶ ʦʙ ʠʭ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ, ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʷʭ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ [2, 5]. ʕʪʦ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʘʢʪʨʠʜ. ʉʦʛʣʘʩʥʦ [4], ʚ ʧʦʟʜʥʝʤ ʩʘʨʤʘʪʝ ɺʦʩʪʦʯʥʦʛʦ ʇʘʨʘʪʝʪʠʩʘ ʩʫʱʝʩʪʚʦʚʘʣʠ: Mactra 

(Chersonimactra) alata Macarovici, M. (Ch.) caspia (Eichw.), M. (Ch.) bulgarica Toula., M. (Ch.) timida Zhizh., M. (Ch.) 

balcica Macarovici. 

ʃ.ʉ. ɹʝʣʦʢʨʳʩʦʤ ʫʢʘʟʘʥʦ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚ ʚʝʨʭʥʝʤ ʩʘʨʤʘʪʝ ɹʦʨʠʩʬʝʥʩʢʦʛʦ ʟʘʣʠʚʘ ʦʯʝʥʴ ʠʟʤʝʥʯʠʚʦʡ 

ʤʘʢʪʨʳ [2]. ʀʤ ʧʦʜʯʝʨʢʥʫʪʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟʫʯʝʥʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʙʣʠʟʢʠ M. caspia, ʜʨʫʛʠʝ 

ʩʭʦʜʥʳ ʩ M. bulgarica, ʦʜʥʘʢʦ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩ ʥʘʟʚʘʥʥʳʤʠ ʪʘʢʩʦʥʘʤʠ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʤʫ, 

ʚʝʩʴʤʘ ʠʟʤʝʥʯʠʚʦʤʫ ʚʠʜʫ M. timida. ʃ.ʉ. ɹʝʣʦʢʨʳʩʦʤ ʧʨʠʚʝʜʝʥʘ ʬʦʪʦʛʨʘʬʠʷ ʧʦʨʦʜʳ ʩ ʷʜʨʘʤʠ ʵʪʦʡ ʤʘʢʪʨʳ (ʨʠʩ. 

3), ʥʘ ʢʦʪʦʨʦʡ ʭʦʨʦʰʦ ʟʘʤʝʪʥʘ ʝʝ ʚʳʩʦʢʘʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, M. timida 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʦʩʪʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚʝʨʭʥʝʛʦ ʩʘʨʤʘʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ M. bulgarica ʠ M. caspia 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʭʝʨʩʦʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʇʦʟʞʝ ʃ.ʉ. ɹʝʣʦʢʨʳʩ ʦʪʢʘʟʘʣʩʷ ʦʪ ʚʳʜʝʣʝʥʠʷ ʨʦʩʪʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ 

ʫʢʘʟʘʣ ʥʘ ʩʦʚʤʝʩʪʥʳʝ ʥʘʭʦʜʢʠ M. caspia ʠ M. timida [3]. 

 

 
ʈʠʩ. 3. ʗʜʨʘ ʚʝʨʭʥʝʩʘʨʤʘʪʩʢʠʭ ʤʘʢʪʨ 

 

ʇʦʭʦʞʠʝ ʷʜʨʘ ʚʩʪʨʝʯʝʥʳ ʥʘʤʠ ʚ ʢʝʨʥʝ ʩʢʚʘʞʠʥ 9, 10, 33 (ʨʠʩ. 3). ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʚʠʜʫ M. timida, ʦʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʷʜʨʘ ʷʚʥʦ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʵʪʦʡ ʤʘʢʪʨʳ. ʂʨʦʤʝ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʪʦʛʦ, ʥʠ ʚ ʦʜʥʦʡ ʠʟ ʩʢʚʘʞʠʥ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʦʥʦʚʠʜʦʚʳʝ ʤʘʢʪʨʦʚʳʝ ʮʝʥʦʟʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ M. ʩaspia ʠʣʠ 

M. bulgarica. ʋʢʘʟʘʥʥʳʝ ʥʘʭʦʜʢʠ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʩʦʚʤʝʩʪʥʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʚʩʝʭ ʪʨʝʭ ʚʠʜʦʚ ʤʘʪʨ ʚ ʦʜʥʦʤ 

ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ. ʇʦʜʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʩʪʘʪʴʝ ʅ.ʇ. ʉʠʜʦʨʦʚʦʡ, ʧʦʩʚʷʱʝʥʥʦʡ 

ʵʚʦʣʶʮʠʠ ʩʘʨʤʘʪʩʢʠʭ ʤʘʢʪʨ ɺʦʩʪʦʯʥʦʛʦ ʇʘʨʘʪʝʪʠʩʘ [5], ʛʜʝ ʧʨʠʚʝʜʝʥ ʬʘʢʪ ʥʘʭʦʞʜʝʥʠʷ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʝʨʝʭʦʜʥʳʭ ʬʦʨʤ ʤʝʞʜʫ M. caspia (Eichw.) ʠ M. bulgarica Toula ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʄʘʥʛʳʰʣʘʢʘ ʠ ɿʘʧʘʜʥʦʛʦ 

ʇʨʝʜʢʘʚʢʘʟʴʷ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʘʢ ʩʪʚʦʨʢʘʤʠ ʨʘʢʦʚʠʥ, ʪʘʢ ʠ ʷʜʨʘʤʠ, ʧʦʢʘʟʘʣ 

ʧʨʠʩʫʪʩʪʚʠʝ ʧʝʨʝʭʦʜʥʳʭ ʬʦʨʤ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʚʠʜʦʚ ʚʝʨʭʥʝʩʘʨʤʘʪʩʢʠʭ ʤʘʢʪʨ. ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ 

ʛʦʚʦʨʠʪʴ ʦ ʰʠʨʦʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʤʝʰʘʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʤʘʢʪʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʦʨʠʩʬʝʥʩʢʦʛʦ ʟʘʣʠʚʘ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʡ ʙʣʠʟʦʩʪʴʶ ʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ. 
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ʂʆʅɺɽʂʊʀɺʅʆ-ʂʆʅʊʈɸʂʎʀʆʅʅɸʗ ʄʆɼɽʃʔ ʆɹʈɸɿʆɺɸʅʀʗ ʉʊʆʃɹʏɸʊʆʁ 
ʆʊɼɽʃʔʅʆʉʊʀ 
ɼ.ɽ. ʊʨʘʧʝʟʥʠʢʦʚ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʦʮʝʥʪ ɸ.ʉ. ʉʫʥʮʝʚ, ʜʠʨʝʢʪʦʨ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʤʫʟʝʷ  
ʊ.ʄ. ʈʳʙʘʣʴʯʝʥʢʦ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʇʝʨʤʴ, 
ʈʦʩʩʠʷ 

 
ʉʪʦʣʙʯʘʪʘʷ ʦʪʜʝʣʴʥʦʩʪʴ ï ʫʥʠʢʘʣʴʥʦʝ ʪʝʢʩʪʫʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ 

ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʙʘʟʘʣʴʪʦʚ). ʆʜʥʠʤ ʠʟ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʪʘʢʦʛʦ ʨʦʜʘ ʪʝʢʩʪʫʨʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʷʚʣʷʝʪʩʷ çɼʦʨʦʛʘ ɻʠʛʘʥʪʦʚè ʚ ʉʝʚʝʨʥʦʡ ʀʨʣʘʥʜʠʠ, ʚʧʝʨʚʳʝ ʦʪʢʨʳʪʘʷ ʤʠʨʦʚʦʤʫ ʩʦʦʙʱʝʩʪʚʫ XVII  ʚʝʢʝ. ʉ ʪɻʦʛʦ 

ʤʦʤʝʥʪʘ ʥʘʯʘʣʠʩʴ ʜʠʩʢʫʩʩʠʠ ʚʦʢʨʫʛ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʤʝʥʥʳʭ ʩʪʦʣʙʦʚ. ʍʦʪʷ ʥʘʜ ʵʪʦʡ 

ʧʨʦʙʣʝʤʦʡ ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʦʜʥʦ ʩʪʦʣʝʪʠʝ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʚʦʧʨʦʩ ʪʘʢ ʠ ʥʝ ʨʝʰʝʥ ʧʦʣʥʦʩʪʴʶ. ʂ ʪʦʤʫ ʞʝ 

ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʢʨʘʡʥʝ ʥʝ ʤʥʦʛʦʯʠʩʣʝʥʥʘ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʩʪʦʣʙʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥ ʨʷʜ ʛʠʧʦʪʝʟ, ʚʘʞʥʝʡʰʠʝ ʠʟ ʢʦʪʦʨʳʭ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʘʷ, ʢʨʠʩʪʘʣʣʠʟʘʮʠʥʥʦ-

ʢʦʥʪʨʘʢʮʠʦʥʥʘʷ, ʢʦʥʪʨʘʢʮʠʦʥʥʘʷ ʠ ʢʦʥʚʝʢʮʠʦʥʥʘʷ.  

ʂʦʥʪʨʘʢʮʠʦʥʥʘʷ ʪʝʦʨʠʷ, ʦʙʲʷʩʥʷʶʱʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʦʣʙʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʠ ʩʞʘʪʠʝʤ ʣʘʚʳ ʚ ʧʨʦʮʝʩʩʝ 

ʝʝ ʦʩʪʳʚʘʥʠʷ ï ʢʦʥʪʨʘʢʮʠʠ, ʧʦʣʫʯʠʣʘ ʧʨʠʟʥʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʝʦʣʦʛʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʩʪʘʣʴʥʳʭ ʪʨʝʭ ʛʠʧʦʪʝʟ, ʪʦ 

ʧʦ ʤʥʝʥʠʶ ʉʠʨʠʥʘ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʣʠʰʴ ʠʩʪʦʨʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ [1].  

ʉʫʪʴ ʢʦʥʪʨʘʢʮʠʦʥʥʦʡ ʛʠʧʦʪʝʟʳ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çé ɿʘʢʦʥʦʤʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʩʪʦʣʙʦʚ ʚ ʣʘʚʦʚʦʤ ʧʦʪʦʢʝ, ʠʭ ʩʠʤʤʝʪʨʠʷ ʠ ʧʦʩʪʦʷʥʩʪʚʦ ʜʠʘʤʝʪʨʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʣʘʚʝ ʧʦʪʦʢʘ ʚ ʤʦʤʝʥʪ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ, ʢʦʪʦʨʦʝ, ʥʦʩʠʪ 

ʭʘʨʘʢʪʝʨ ʚʟʨʳʚʘ, ʪ. ʝ. ʧʨʦʠʩʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ. 

ɺʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʠʷ (ů), ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʝ ʧʦʪʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʦʩʪʳʚʘʥʠʷ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʚʝʩʪʥʦʡ ʚ ʪʝʦʨʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʬʦʨʤʫʣʦʡ: ů = Ŭ Å E(t1-t2), ʛʜʝ Ŭ ð ʢʦʵʬʬʠʮʠʝʥʪ 

ʣʠʥʝʡʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ, ɽ ð ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ ʘ ʠ ɽ ʜʣʷ ʦʜʥʦʛʦ ʣʘʚʦʚʦʛʦ ʧʦʪʦʢʘ 

ʧʦʩʪʦʷʥʥʳ, ʪʦ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʨʘʚʝʥʩʪʚʘ ʥʘʧʨʷʞʝʥʠʡ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʦʩʪʳʚʘʶʱʝʛʦ ʣʘʚʦʚʦʛʦ ʦʙʲʝʤʘ ʢ 

ʤʦʤʝʥʪʫ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʷʚʣʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ ʨʘʟʥʦʩʪʝʡ ʥʘʯʘʣʴʥʳʭ ʠ ʢʦʥʝʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (t1 - t2), ʯʪʦ 

ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʚ ʩʣʫʯʘʝ ʧʦʩʪʝʧʝʥʥʦʡ ʠ ʨʘʚʥʦʤʝʨʥʦʡ ʪʝʧʣʦʦʪʜʘʯʠè [1]. 

ʇʨʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʦʥʪʨʘʢʮʠʦʥʥʦʡ ʪʝʦʨʠʠ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ ʠʤʝʝʪ ʨʷʜ 

ʥʝʜʦʨʘʙʦʪʦʢ, ʠ ʚʦʦʙʱʝ, ʩʣʠʰʢʦʤ ʠʩʢʫʩʩʪʚʝʥʥʘ. ʍʦʪʷ ʵʪʘ ʪʝʦʨʠʷ ʧʨʠʟʥʘʥʘ ʙʦʣʴʰʠʥʩʪʚʦʤ ʛʝʦʣʦʛʦʚ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʠʥʳʭ ʚʟʛʣʷʜʦʚ, ʠʣʠ ʭʦʪʷ ʙʳ ʥʝ ʧʳʪʘʶʪʩʷ ʦʪʨʠʮʘʪʴ ʬʘʢʪ ʥʘʣʠʯʠʷ ʚ 

ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʩʪʦʣʙʘ ʧʨʠʟʥʘʢʦʚ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚʝʱʝʩʪʚʘ [2], ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʘʣʠʯʠʝ ʷʚʣʝʥʠʷ 

ʢʦʥʚʝʢʮʠʠ ʚ ʞʠʜʢʦʡ ʬʘʟʝ ʚʦ ʚʨʝʤʷ ʦʩʪʳʚʘʥʠʷ ʣʘʚʦʚʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʢʦʥʚʝʢʮʠʶ ï ʷʚʣʝʥʠʝ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ʚ ʞʠʜʢʦʩʪʷʭ ʠʣʠ ʛʘʟʘʭ ʧʫʪʝʤ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩʘʤʦʛʦ ʚʝʱʝʩʪʚʘ. ɽʱʝ ʚ 1947 ʛʦʜʫ ʬʠʟʠʢ ʅ.ʉ. ʐʠʰʢʠʥ [3] ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʣ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʢʦʥʚʝʢʪʠʚʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʩʣʦʝ ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʘ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʊʘʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʚʦʟʥʠʢʘʝʪ, ʥʘʧʨʠʤʝʨ, ʚ ʞʠʜʢʦʩʪʠ, ʨʘʚʥʦʤʝʨʥʦ ʧʦʜʦʛʨʝʚʘʝʤʦʡ ʩʥʠʟʫ ʠ ʦʭʣʘʞʜʘʝʤʦʡ ʩʚʝʨʭʫ ʠʩʧʘʨʝʥʠʝʤ (ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʦʪʥʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ). ʇʨʠ ʩʣʫʯʘʡʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʨʘʚʥʦʚʝʩʠʷ ʙʦʣʝʝ ʣʸʛʢʘʷ 

ʞʠʜʢʦʩʪʴ, ʥʘʭʦʜʷʱʘʷʩʷ ʚʥʠʟʫ, ʩʪʨʝʤʠʪʩʷ ʧʦʜʥʷʪʴʩʷ ʚʚʝʨʭ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʡ, ʘ ʙʦʣʝʝ ʪʷʞʸʣʘʷ ʞʠʜʢʦʩʪʴ 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ʩʪʨʝʤʠʪʩʷ ʦʧʫʩʪʠʪʴʩʷ ʩ ʚʝʨʭʥʠʭ ʫʨʦʚʥʝʡ ʚʥʠʟ. ɽʩʣʠ ʘʥʦʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ 

ʪʝʯʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʦ ʧʦʩʪʝʧʝʥʥʦ ʚ ʞʠʜʢʦʩʪʠ ʩʦʟʜʘʝʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʢʦʥʚʝʢʪʠʚʥʦʝ ʜʚʠʞʝʥʠʝ. 

ɾʠʜʢʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʷʯʝʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʢʘʞʜʦʡ ʠʟ ʷʯʝʝʢ ʠʤʝʝʪʩʷ ʟʘʤʢʥʫʪʘʷ ʮʠʨʢʫʣʷʮʠʷ ʞʠʜʢʦʩʪʠ. ʊʘʢʠʝ 

ʷʯʝʡʢʠ ʙʳʣʠ ʥʘʟʚʘʥʳ ʷʯʝʡʢʘʤʠ ɹʝʥʘʨʘ, ʧʦ ʠʤʝʥʠ ʬʨʘʥʮʫʟʩʢʦʛʦ ʫʯʸʥʦʛʦ, ʟʘʬʠʢʩʠʨʦʚʘʚʰʝʛʦ ʠʭ ʚ 1900 ʛ. ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʦʥʢʦʛʦ ʩʣʦʷ ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ, ʟʘʢʣʶʯʝʥʥʦʡ ʤʝʞʜʫ 

ʜʚʫʤʷ ʧʣʦʩʢʠʤʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʘʩʪʠʥʢʘʤʠ ʠ ʥʘʛʨʝʚʘʝʤʦʡ ʩʥʠʟʫ, ʥʘʛʨʝʚ ʩʠʩʪʝʤʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚ ʩʣʦʝ 

ʞʠʜʢʦʩʪʠ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ ʥʘʛʨʝʚʘ. ʂʦʛʜʘ ʥʝʪ 

ʥʘʛʨʝʚʘ, ʞʠʜʢʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʘʩʪʠʥʘʤʠ, ʠʤʝʶʱʠʤʠ ʨʘʚʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʠ ʩʣʘʙʦʤ ʥʘʛʨʝʚʝ ʥʠʞʥʝʡ ʧʣʘʩʪʠʥʳ ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʫʱʝʥʠʝ, ʥʦ ʦʥʦ ʙʳʩʪʨʦ ʛʘʩʥʝʪ. ɾʠʜʢʦʩʪʴ 

ʥʝʧʦʜʚʠʞʥʘ ʚ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ, ʩʢʦʨʦʩʪʴ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʨʘʚʥʘ ʥʫʣʶ. ʕʥʝʨʛʠʷ 

ʨʘʩʩʝʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʩʪʨʝʤʠʪʩʷ ʚʳʨʦʚʥʷʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʩʠʩʪʝʤʝ, ʘ 

ʚʷʟʢʦʩʪʴ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʘʧʨʘʚʣʝʥʥʦʤʫ ʜʚʠʞʝʥʠʶ. ʆʙʘ ʷʚʣʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʧʦʣʫʯʘʝʤʦʡ ʠʟʚʥʝ 

ʵʥʝʨʛʠʠ ʚ ʥʝʫʧʦʨʷʜʦʯʝʥʥʫʶ ʵʥʝʨʛʠʶ ʭʘʦʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ, ʟʥʘʯʠʪ, ʢ ʨʦʩʪʫ ʵʥʪʨʦʧʠʠ ʚ ʩʠʩʪʝʤʝ.  

ʇʨʠ ʙʦʣʝʝ ʩʠʣʴʥʦʤ ʥʘʛʨʝʚʝ ʤʝʞʜʫ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʞʠʜʢʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʨʘʟʥʦʩʪʴ (ʠʣʠ 

ʛʨʘʜʠʝʥʪ) ʪʝʤʧʝʨʘʪʫʨ dʊ=ʊ1 -ʊ2, ʧʨʠʯʝʤ ʥʠʞʥʷʷ ʧʣʘʩʪʠʥʘ ʥʘʛʨʝʪʘ ʙʦʣʴʰʝ (ʊ1>ʊ2). ɺ ʞʠʜʢʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʤʘʣʳʝ 

ʢʦʥʚʝʢʪʠʚʥʳʝ ʪʝʯʝʥʠʷ ï ʬʣʫʢʪʫʘʮʠʠ. ʂʦʥʚʝʢʮʠʷ ʚʳʟʳʚʘʝʪ ʢʦʣʣʝʢʪʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʦʝ 

ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʙʦʪʳ ʩʠʣ, ʚʳʟʳʚʘʶʱʠʭ ʚʩʧʣʳʚʘʥʠʝ ʙʦʣʝʝ ʪʝʧʣʳʭ ʤʘʩʩ ʞʠʜʢʦʩʪʠ. ʅʘ ʵʣʝʤʝʥʪ ʦʙʲʝʤʘ 

ʞʠʜʢʦʩʪʠ ʜʝʡʩʪʚʫʶʪ ʩʠʣʘ ʪʷʞʝʩʪʠ ʊʪ, ʩʠʣʘ ɸʨʭʠʤʝʜʘ ʊʘ, ʩʠʣʳ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ ʊʪʨ. ʂʦʥʚʝʢʮʠʷ ʚʦʟʥʠʢʘʝʪ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʘʨʭʠʤʝʜʦʚʳʭ ʩʠʣ ʚ ʧʦʣʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʚ ʧʣʦʪʥʦʩʪʠ ʞʠʜʢʦʩʪʠ. ʈʘʟʥʦʩʪʴ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦʨʦʞʜʘʝʪ ʨʘʟʥʦʩʪʴ ʧʣʦʪʥʦʩʪʝʡ ʞʠʜʢʦʩʪʠ. ʅʠʞʥʠʡ "ʣʝʛʢʠʡ" (ʪʝʧʣʘʷ ʞʠʜʢʦʩʪʴ ʩ ʤʝʥʴʰʝʡ 

ʧʣʦʪʥʦʩʪʴʶ) ʠ ʚʝʨʭʥʠʡ "ʪʷʞʝʣʳʡ" ʩʣʦʠ (ʭʦʣʦʜʥʘʷ ʞʠʜʢʦʩʪʴ ʩ ʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ) ʩʪʨʝʤʷʪʩʷ ʧʦʤʝʥʷʪʴʩʷ 

ʤʝʩʪʘʤʠ: ʙʦʣʝʝ ʪʝʧʣʳʝ ʩʣʦʠ ʧʦʜʥʠʤʘʶʪʩʷ ʚʚʝʨʭ, ʙʦʣʝʝ ʭʦʣʦʜʥʳʝ ʦʧʫʩʢʘʶʪʩʷ ʚʥʠʟ. ɺ ʞʠʜʢʦʩʪʠ ʚʦʟʥʠʢʘʶʪ 

ʚʦʩʭʦʜʷʱʠʝ ʠ ʥʠʩʭʦʜʷʱʠʝ ʧʦʪʦʢʠ, ʩʪʨʫʠ, ʟʘʢʨʫʯʠʚʘʶʱʠʝ ʢʘʧʣʠ ʞʠʜʢʦʩʪʠ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʛʨʘʜʠʝʥʪʝ ʪʝʤʧʝʨʘʪʫʨ ʚʩʷ ʞʠʜʢʘʷ ʩʨʝʜʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʧʨʘʚʠʣʴʥʳʝ ʰʝʩʪʠʛʨʘʥʥʳʝ 

ʷʯʝʡʢʠ, ʚ ʮʝʥʪʨʝ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʦʜʥʘ ʧʦʨʮʠʷ ʞʠʜʢʦʩʪʠ ʜʚʠʞʝʪʩʷ ʚʚʝʨʭ, ʜʨʫʛʘʷ ʧʦ ʢʨʘʷʤ ï ʚʥʠʟ.  ʈʦʩʪ 

ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʧʦʙʝʜʫ ʢʦʥʚʝʢʮʠʠ, ʠ ʚ ʩʠʩʪʝʤʝ ʧʦʨʷʜʦʢ ʧʦʙʝʞʜʘʝʪ ʭʘʦʩ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʩʣʦʚʠʡ ʦʧʳʪʘ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ, ʪʘʢ ʠ ʧʨʠʟʤʘʪʠʯʝʩʢʘʷ.  

ʀʟʣʠʚʰʘʷʩʷ ʙʘʟʘʣʴʪʦʚʘʷ ʣʘʚʘ, ʥʘʩʳʱʝʥʥʘʷ ʣʝʪʫʯʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʠʤʝʝʪ  ʪʝʤʧʝʨʘʪʫʨʫ ʚ 1000-1200Á. 

ʆʩʪʳʚʘʝʪ ʣʘʚʘ ʜʦʚʦʣʴʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʪʘʢ ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 600Á ʦʥʘ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ 

ʞʠʜʢʦʡ. ʇʦ ʨʘʩʯʝʪʘʤ ɸ.ʅ.ʉʠʨʠʥʘ [1], ʩʫʪʦʯʥʦʝ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʣʘʚʦʚʦʤ ʧʦʢʨʦʚʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

2Áʉ. ʇʦʜʩʪʠʣʘʶʱʘʷ ʧʦʢʨʦʚ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʥʠʟʢʦʡ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʚʝʨʭʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʚʦʟʜʫʰʥʦʡ ʠʣʠ ʚʦʜʥʦʡ ʩʨʝʜʦʡ, ʠʤʝʶʱʠʤʠ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʜʠʝʥʪ ʦʨʠʝʥʪʠʨʫʝʪʩʷ 

ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ. ʉʦʟʜʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʦʝ, 

ʠ ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʯʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ, ʘ  ʝʛʦ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ, ʥʘʯʥʫʪ ʚʦʟʥʠʢʘʪʴ ʷʯʝʡʢʠ ɹʝʥʘʨʘ, ʬʦʨʤʘ 

ʢʦʪʦʨʳʭ ʩʪʘʥʝʪ çʟʘʪʨʘʚʢʦʡè ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʤʝʥʥʳʭ ʢʦʣʦʥʥ. ʊʘʢʦʝ ʨʘʟʚʠʪʠʝ ʩʦʙʳʪʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʥʘʙʣʶʜʝʥʠʷʤʠ ʟʘ ʠʟʣʠʚʰʠʤʩʷ ʣʘʚʦʚʳʤ ʧʦʢʨʦʚʦʤ ʚʫʣʢʘʥʘ ʂʠʣʘʫʵʘ [4].  

ʀʟʣʦʞʝʥʥʳʡ ʚʳʰʝ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʠʣ ʘʚʪʦʨʫ ʧʨʝʜʣʦʞʠʪʴ ʥʦʚʫʶ çʢʦʥʚʝʢʪʠʚʥʦ-ʢʦʥʪʨʘʢʮʠʦʥʥʫʶè 

ʤʦʜʝʣʴ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʦʣʙʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʠ, ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʪʦʨʦʡ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʰʝʩʪʴ ʩʪʘʜʠʡ. 

ʉʪʘʜʠʷ 1 ï ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʢʨʦʚʘ. ʅʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʚʝʨʞʝʥʠʝ ʚʫʣʢʘʥʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ (ʥʝʧʦʜʚʠʞʥʦʛʦ) ʣʘʚʦʚʦʛʦ ʦʟʝʨʘ (ʧʦʢʨʦʚʘ), ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʤʛʥʦʚʝʥʥʦ ʧʦʢʨʳʚʘʝʪʩʷ ʪʦʥʢʦʡ 

ʢʦʨʢʦʡ ʟʘʩʪʳʚʰʝʡ ʣʘʚʳ. ʉʦ ʚʨʝʤʝʥʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʢʨʦʚʘ ʥʘʯʠʥʘʝʪʩʷ ʚʨʝʤʝʥʥʦʡ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʦʪʩʯʝʪ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʣʘʚʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1200Áʉ. 

ʉʪʘʜʠʷ 2 ï ʩʪʘʜʠʷ ʬʣʫʢʪʫʘʮʠʠ (ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʚʠʭʨʝʡ). ɺ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʘʚʦʚʦʤ ʧʦʢʨʦʚʝ 

ʥʘʯʠʥʘʝʪʩʷ ʤʝʜʣʝʥʥʦʝ ʦʭʣʘʞʜʝʥʠʝ. ʈʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʛʨʘʥʠʮʘʭ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʥʦʩʪʠ 

ʧʣʦʪʥʦʩʪʝʡ ʣʘʚʳ ʚ ʧʦʢʨʦʚʝ. ɺ ʚʝʱʝʩʪʚʝ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʧʨʠ ʝʛʦ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʚ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ 

ʧʦʷʚʣʷʝʪʩʷ ʢʦʥʢʫʨʠʨʫʶʱʠʡ ʤʝʭʘʥʠʟʤ ʨʘʩʩʝʷʥʠʷ ʵʥʝʨʛʠʠ ï ʢʦʥʚʝʢʮʠʷ. ɹʦʣʝʝ ʪʝʧʣʳʝ ʥʠʞʥʠʝ ʩʣʦʠ ʩʪʘʥʦʚʷʪʩʷ 

ʣʝʛʯʝ ʠ ʚʩʧʣʳʚʘʶʪ, ʘ ʚʝʨʭʥʠʝ ʩʣʦʠ, ʥʘʦʙʦʨʦʪ, ʦʩʪʳʚʘʶʪ, ʩʪʘʥʦʚʷʪʩʷ ʪʷʞʝʣʝʝ ʠ ʦʧʫʩʢʘʶʪʩʷ ʚʥʠʟ. ʇʨʠ ʥʝʢʦʪʦʨʳʭ 

ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʚʝʱʝʩʪʚʘ ʩʘʤʦʦʨʛʘʥʠʟʫʝʪʩʷ, ʚʦʟʥʠʢʘʝʪ ʩʪʨʫʢʪʫʨʘ ʦʪʜʝʣʴʥʳʭ ʚʠʭʨʝʡ ï ʬʣʫʢʪʫʘʮʠʡ. 

ʉʪʘʜʠʷ 3 ï ʟʘʣʦʞʝʥʠʝ ʢʦʥʚʝʢʮʠʠ.  ɺ ʣʘʚʦʚʦʤ ʚʝʱʝʩʪʚʝ ʚʦʟʥʠʢʘʶʪ ʤʘʣʳʝ ʢʦʥʚʝʢʪʠʚʥʳʝ ʪʝʯʝʥʠʷ. ʕʪʠ 

ʪʝʯʝʥʠʷ ʧʦʢʘ ʨʘʟʨʦʟʥʝʥʳ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʨʦʚʘ ʦʙʨʘʟʫʶʪʩʷ ʢʨʫʧʥʳʝ ʧʦʣʠʛʦʥʳ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʩ 

ʩʝʯʝʥʠʝʤ ʚ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ. ʆʯʝʨʪʘʥʠʷ ʧʦʣʠʛʦʥʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʦ ʪʨʝʱʠʥʘʤ ʚ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʢʦʨʢʝ 

ʟʘʩʪʳʚʰʝʡ ʣʘʚʳ.  ʇʦʩʣʝ ʠʟʣʠʷʥʠʷ ʧʨʦʰʣʦ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʪʝʤʧʝʨʘʪʫʨʘ ʣʘʚʳ ʧʦʥʠʟʠʣʘʩʴ ʜʦ 1000-900Áʉ.  

ʉʪʘʜʠʷ 4 ï ʩʦʙʩʪʚʝʥʥʦ ʢʦʥʚʝʢʮʠʷ. ɺ ʩʣʦʝ ʣʘʚʳ ʢʦʥʚʝʢʪʠʚʥʳʝ ʪʝʯʝʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʝʝ 

ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʂʨʫʧʥʳʝ ʧʦʣʠʛʦʥʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʩʪʘʜʠʷʭ, ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ 

ʧʦʣʠʛʦʥʳ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʩ ʩʝʯʝʥʠʝʤ 4-5 ʤ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʚʩʭʦʣʤʣʝʥʥʳʡ ʨʝʣʴʝʬ ʠʟ-ʟʘ 

ʚʳʜʝʣʷʶʱʠʭʩʷ ʛʘʟʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʤʝʞʜʫ ʞʠʜʢʦʡ ʠ ʟʘʩʪʳʚʰʝʡ ʣʘʚʦʡ. ʇʨʦʰʣʠ ʧʝʨʚʳʝ ʯʘʩʳ ʧʦʩʣʝ ʠʟʣʠʷʥʠʷ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʧʫʩʢʘʝʪʩʷ, ʚʝʨʦʷʪʥʦ, ʜʦ 900-800Áʉ.  

ʉʪʘʜʠʷ 5 ï ʩʪʘʜʠʷ ʷʯʝʝʢ ɹʝʥʘʨʘ. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʢʦʥʚʝʢʪʠʚʥʳʝ ʪʝʯʝʥʠʷ ʦʙʨʘʟʫʶʪ ʷʯʝʡʢʠ ɹʝʥʘʨʘ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʬʦʨʤʳ, ʩ ʩʝʯʝʥʠʝʤ ʚ ʜʝʩʷʪʢʠ ʩʘʥʪʠʤʝʪʨʦʚ, ʨʝʜʢʦ ï ʜʦ ʤʝʪʨʘ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʘʚʦʚʦʛʦ ʧʦʢʨʦʚʘ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʙʦʣʝʝ ʤʝʣʢʠʝ ʧʦʣʠʛʦʥʳ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʝʪʩʷ ʦʪ 800 ʜʦ 600Áʉ, 

ʧʦʩʣʝ ʠʟʣʠʷʥʠʷ ʧʨʦʭʦʜʷʪ ʤʝʩʷʮʳ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

 ʉʪʘʜʠʷ 6 ï  ʢʦʥʪʨʘʢʮʠʦʥʥʘʷ. ɺʩʪʫʧʘʶʪ ʚ ʜʝʡʩʪʚʠʝ ʢʦʥʪʨʘʢʮʠʦʥʥʳʝ ʩʠʣʳ. ʇʨʠ ʧʦʩʪʝʧʝʥʥʦʤ 

ʦʭʣʘʞʜʝʥʠʠ ʫʩʣʦʚʠʷ ʚʩʸ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʧʨʝʢʨʘʱʝʥʠʶ ʪʝʢʫʯʝʩʪʠ. ʅʘ ʫʯʘʩʪʢʘʭ ʧʦʥʠʞʝʥʠʡ ʤʠʢʨʦʨʝʣʴʝʬʘ 

ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʝʱʠʥ. ʕʪʦ ʤʝʩʪʘ ʣʦʙʦʚʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʢʦʥʚʝʢʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʩʪʳʚʰʠʤʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʤʝʶʪ ʥʘʠʤʝʥʴʰʠʡ ʦʙʲʝʤ.  

ʀʤʝʥʥʦ ʟʜʝʩʴ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʤʠʢʨʦʪʨʝʱʠʥʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʦʩʪʳʚʘʥʠʠ ʣʘʚʦʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʝʛʦ 

ʩʞʘʪʠʠ ʠ ʨʘʩʪʨʝʩʢʠʚʘʥʠʠ (ʢʦʥʪʨʘʢʮʠʠ), ʙʫʜʫʪ ʨʘʟʨʘʩʪʘʪʴʩʷ ʥʘ ʛʣʫʙʠʥʫ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʪʦʨʷʷ ʦʯʝʨʪʘʥʠʷ ʷʯʝʝʢ 

ɹʝʥʘʨʘ ʠ ʧʨʠʜʘʚʘʷ ʛʦʨʥʦʡ ʧʦʨʦʜʝ ʩʪʦʣʴ ʥʝʦʙʳʯʥʫʶ ʬʦʨʤʫ ʩʪʦʣʙʦʚ. ʇʨʠ ʧʦʣʥʦʤ ʦʩʪʳʚʘʥʠʠ ʛʦʨʥʘʷ ʧʦʨʦʜʘ 

ʟʘʤʝʪʥʦ ʩʞʠʤʘʝʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʩʪʦʣʙʘʤʠ, ʜʦʩʪʠʛʘʶʪ ʥʝʩʢʦʣʴʢʠʭ 

ʩʘʥʪʠʤʝʪʨʦʚ.  

ʉʝʯʝʥʠʷ ʩʪʦʣʙʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʛʝʢʩʘʛʦʥʘʣʴʥʫʶ ʬʦʨʤʫ, ʥʦ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʨʦʥ ʚ ʤʥʦʛʦʛʨʘʥʥʠʢʘʭ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 3 ʜʦ 9. ɺʳʩʦʪʘ ʩʪʦʣʙʦʚ ʨʘʚʥʘ 

ʤʦʱʥʦʩʪʠ ʤʘʪʝʨʠʥʩʢʦʛʦ ʣʘʚʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ, ʠʟʨʝʜʢʘ ʧʨʝʚʳʰʘʷ 10 ʤ.  

ʀʪʘʢ, ʩʪʦʣʙʯʘʪʘʷ ʦʪʜʝʣʴʥʦʩʪʴ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ: 1) ʧʨʠ  ʦʙʦʛʘʱʝʥʠʠ ʣʘʚʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʦʜʥʳʤ ʬʣʶʠʜʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʧʦʥʠʞʝʥʠʶ ʪʦʯʢʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ; 2) ʚ ʣʘʚʝ ʩ ʥʠʟʢʦʡ 

ʚʷʟʢʦʩʪʴʶ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʣʘʜʘʶʱʝʡ ʚʳʩʦʢʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ; 3) ʧʨʠ ʠʟʣʠʷʥʠʠ ʣʘʚʳ ʚ ʘʵʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦʤʫ ʝʝ ʦʩʪʳʚʘʥʠʶ. ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʣʙʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʠ 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʜʚʘ ʷʚʣʝʥʠʷ: ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ï ʢʦʥʚʝʢʮʠʷ, ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ï ʢʦʥʪʨʘʢʮʠʷ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʦʛʦ, ʥʦʚʘʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʣʙʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʠ ʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ ʥʘʟʚʘʥʘ çʢʦʥʚʝʢʪʠʚʥʦ-

ʢʦʥʪʨʘʢʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶè.  

 
ʃʠʪʝʨʘʪʫʨʘ 

 
1. ʉʠʨʠʥ ɸ.ʅ. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʩʪʦʣʙʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʠ ʚ ʣʘʚʦʚʦʤ ʧʦʪʦʢʝ ʠ ʫʩʣʦʚʠʷ ʝʝ ʦʙʨʘʟʦʚʘʥʠʷ // ʊʨ. ʃʘʙ. 

ʚʫʣʢʘʥʦʣʦʛʠʠ ɸʅ ʉʉʉʈ ï ʄ., 1962. ï ɺʳʧ. 21. ï ʉ. 50-56. 
2. ʍʠʣʩ ɽ.ʐ. ʕʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʥʦʡ ʛʝʦʣʦʛʠʠ. ï ʄ.: ʀʟʜ-ʚʦ ʅʝʜʨʘ, 1967. ï 433 ʩ.  

3. ʐʠʰʢʠʥ ʅ.ʉ. ʆʙʨʘʟʦʚʘʥʠʝ ʷʯʝʠʩʪʳʭ ʩʪʨʫʢʪʫʨ ʚ ʩʣʦʷʭ ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʘ // ʋʩʧʝʭʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʫʢ, 1947. ï
ɺʳʧ. 4. ï ʉ. 461-490. 

4. Peck D.L., Minakami J. The formation of columnar Joints in the upper of Kilauean lava lakes, Havaii // Bull/ Geol. Soc. 
Amer. 1968. V. 79, N 9. P. 1151. 

 
PROTOBARINOPHYTON ʀɿ ʅʀɾʅɽɼɽɺʆʅʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ɺ ʆʂʈɽʉʊʅʆʉʊʗʍ 

ɻʆʈʆɼɸ ʂʈɸʉʅʆʗʈʉʂɸ 
ɸ.ʅ. ʌʠʣʠʤʦʥʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ ɺ.ʄ. ʇʦʜʦʙʠʥʘ  
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 
ɺ 2011 ʛʦʜʫ ʚ ʢʝʨʥʦʭʨʘʥʠʣʠʱʝ ʣʘʙʦʨʘʪʦʨʠʠ ʤʠʢʨʦʧʘʣʝʦʥʪʦʣʦʛʠʠ ʊɻʋ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʦʣʣʝʢʮʠʠ 

ʜʝʚʦʥʩʢʠʭ ʨʘʩʪʝʥʠʡ ʠ ʧʦʣʝʚʳʝ ʜʥʝʚʥʠʢʠ. ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʯʘʩʪʴ ʢʦʣʣʝʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʠʟ ʨʘʟʨʝʟʘ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ɽʥʠʩʝʡ ʚ 1 ʢʤ ʦʪ ʧʦʩ. ʊʦʨʛʘʰʠʥʦ ʙʣʠʟ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ. ʂʦʣʣʝʢʮʠʠ 

ʩʦʙʨʘʥʳ ʃ.ʀ. ɹʳʩʪʨʠʮʢʠʤ ʚ 1962-63 ʛʛ., ʥʦ ʨʘʥʝʝ ʦʙʨʘʙʦʪʘʥʳ ʥʝ ʙʳʣʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʠ ʠʟ 

ʜʘʥʥʦʛʦ ʨʘʟʨʝʟʘ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʢ ʘʩʩʘʬʴʝʚʩʢʦʡ ʩʚʠʪʝ ʥʠʞʥʝʛʦ 

ʜʝʚʦʥʘ [3]. ʀʩʢʦʧʘʝʤʳʝ ʨʘʩʪʝʥʠʷ ʟʘʣʝʛʘʶʪ ʟʜʝʩʴ ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʛʦʨʠʟʦʥʪʫ ʢʨʘʩʥʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʥʝʩʦʛʣʘʩʥʦ ʢʝʤʙʨʠʡʩʢʠʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʬʘʫʥʦʡ ʘʨʭʝʦʮʠʘʪ [1].  

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠʤʝʣʘ ʚ ʦʩʥʦʚʥʦʤ ʪʨʘʚʷʥʠʩʪʳʡ ʭʘʨʘʢʪʝʨ, ʥʘʩʝʣʷʣʘ ʥʠʟʤʝʥʥʳʝ ʩʳʨʳʝ 

ʤʝʩʪʘ ʚʦʢʨʫʛ ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʘ ʪʘʢʞʝ ʤʝʣʢʦʚʦʜʥʳʝ ʧʨʠʙʨʝʞʥʳʝ ʦʙʣʘʩʪʠ. ɺʠʜʳ Protobarinophyton 

ʦʙʨʘʟʦʚʳʚʘʣʠ, ʧʦʜʦʙʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʨʩʢʦʡ ʪʨʘʚʝ, ʮʝʣʳʝ ʧʦʜʚʦʜʥʳʝ ʟʘʨʦʩʣʠ ʩ ʧʦʜʥʠʤʘʶʱʠʤʠʩʷ ʥʘʜ ʚʦʜʦʡ 

ʩʧʦʨʦʥʦʩʥʳʤʠ ʦʨʛʘʥʘʤʠ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʟʮʦʚ ʠʟ ʵʪʦʡ ʢʦʣʣʝʢʮʠʠ. ʆʙʨʘʟʮʳ ʦʪʦʙʨʘʥʳ 

ʠʟ ʩʣʦʝʚ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʢʨʘʩʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. 
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ʦʪʣʦʞʝʥʠʡ ʫ ʩ. ʊʦʨʛʘʰʠʥʦ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʟʘʧʘʜʥʦʡ ʉʠʙʠʨʠè ʚ ʙʦʪʘʥʠʯʝʩʢʦʤ ʞʫʨʥʘʣʝ. ʊʦʤ XLII , ʩʪʨ. 
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1962. Protobarinophyton obrutschevii, ɸʥʘʥʴʝʚ. ʄʘʪʝʨʠʘʣʳ ʢ ʬʠʪʦʩʪʨʘʪʠʛʨʘʬʠʠ ʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

ɼʠʘʛʥʦʟ: ʉʢʦʧʣʝʥʠʝ ʛʣʘʜʢʠʭ, ʢʨʫʛʣʳʭ, ʦʜʠʥʘʢʦʚʦʡ ʪʦʣʱʠʥʳ, ʚʥʠʟʫ H- ʠ U- ʦʙʨʘʟʥʦ ʨʘʟʚʝʪʚʣʝʥʥʳʭ, ʘ 

ʥʘʚʝʨʭʫ ʨʘʚʥʦ ʜʠʭʦʪʦʤʠʯʝʩʢʠ ʚʝʪʚʷʱʠʭʩʷ ʦʩʝʡ ʩ ʪʦʥʢʠʤ ʧʨʦʚʦʜʷʱʠʤ ʠʟ ʢʦʣʴʮʝʚʠʜʥʳʭ ʪʨʘʭʝʠʜ. ʆʩʠ 

ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʩʧʦʨʦʥʦʩʥʳʤʠ ʢʦʣʦʩʢʘʤʠ ʪʠʧʘ Barinophyton. ʉʧʦʨʘʥʛʠʠ ʙʝʟ ʥʦʞʢʠ, ʢʨʫʧʥʳʝ, ʦʢʨʫʛʣʦʡ 

ʜʠʩʢʦʚʠʜʥʦʡ ʬʦʨʤʳ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʱʠʝ ʜʨʫʛ ʢ ʜʨʫʛʫ ʜʚʫʤʷ ʩʤʳʢʘʶʱʠʤʠʩʷ ʨʷʜʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʚ ʦʜʥʫ 

ʩʪʦʨʦʥʫ, ʦʥʠ ʨʘʩʢʨʳʚʘʣʠʩʴ ʱʝʣʴʶ ʚʜʦʣʴ ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʯʘʩʪʠ [2]. 

ʆʧʠʩʘʥʠʝ: ʆʙʨʘʟʝʮ ˉ1/ 71 [ʪʘʙʣ. I, ʬʠʛ.1, 2]. ʅʘ ʦʙʨʘʟʮʝ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʳ ʦʪʧʝʯʘʪʢʠ ʪʨʝʭ ʩʧʦʨʦʥʦʩʥʳʭ 

ʢʦʣʦʩʢʦʚ. ɼʚʘ ʠʟ ʥʠʭ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʡ ʜʠʭʦʪʦʤʠʯʝʩʢʠ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʦʩʠ. ʆʪʥʦʰʝʥʠʝ ʪʨʝʪʴʝʛʦ ʩʧʦʨʦʥʦʩʥʦʛʦ 

ʢʦʣʦʩʢʘ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʦʩʠ ʧʨʦʩʤʦʪʨʝʪʴ ʥʝ ʫʜʘʝʪʩʷ. ʉʧʦʨʦʥʦʩʥʳʝ ʢʦʣʦʩʢʠ ʚʝʣʠʯʠʥʦʡ 20 ʤʤ. ʉʧʦʨʘʥʛʠʠ 

ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʩʠ ʢʦʣʦʩʢʘ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʠʤʝʶʪ ʣʠʥʟʦʚʠʜʥʫʶ ʠ ʩʣʝʛʢʘ 

ʠʟʦʛʥʫʪʫʶ ʬʦʨʤʫ. ʐʠʨʠʥʘ ʦʩʠ ʜʦ 5 ʤʤ. 

ʆʙʨʘʟʝʮ ˉ 1/229 [ʪʘʙʣ. I, ʬʠʛ.3]. ʀʤʝʶʪʩʷ ʯʝʪʳʨʝ ʩʧʦʨʦʥʦʩʥʳʭ ʢʦʣʦʩʢʘ. ʉʧʦʨʘʥʛʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ 

ʦʜʥʫ ʩʪʦʨʦʥʫ. ʄʝʞʜʫ ʣʝʚʳʤ ʠ ʩʨʝʜʥʠʤ ʢʦʣʦʩʢʘʤʠ ʚʠʜʥʘ ʪʦʣʴʢʦ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʢʦʣʦʩʢʘ. ɼʣʠʥʘ ʢʦʣʦʩʢʦʚ 

ʜʦʩʪʠʛʘʝʪ 48 ʤʤ, ʜʣʠʥʘ ʩʧʦʨʘʥʛʠʝʚ ʩʦʩʪʘʚʣʷʝʪ 9 ʤʤ. ʅʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʣʦʩʢʦʚ ʩʧʦʨʘʥʛʠʠ ʠʤʝʶʪ ʬʦʨʤʫ, ʩʣʝʛʢʘ 

ʟʘʢʨʫʛʣʝʥʥʫʶ ʠ ʥʘʧʨʘʚʣʝʥʥʫʶ ʢʥʠʟʫ. ʊʦʣʱʠʥʘ ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʯʘʩʪʠ ʦʩʠ ʜʦ 2-3 ʤʤ. ʋ ʢʨʘʡʥʝʛʦ ʧʨʘʚʦʛʦ ʢʦʣʦʩʢʘ 

ʩʦʭʨʘʥʠʣʘʩʴ ʪʦʣʴʢʦ ʥʠʞʥʷʷ ʯʘʩʪʴ. ʂʨʘʡʥʠʝ ʧʨʘʚʳʡ ʠ ʣʝʚʳʡ ʢʦʣʦʩʢʠ ʥʘʭʦʜʷʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ 

ʥʘʩʣʦʝʥʠʷ. ʉʨʝʜʥʠʡ ʢʦʣʦʩʦʢ ʥʘʭʦʜʠʪʩʷ ʥʝʤʥʦʛʦ ʛʣʫʙʞʝ. ʉʫʜʷ ʧʦ ʟʘʣʝʛʘʥʠʶ, ʚʩʝ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʤʫ 

ʨʘʩʪʝʥʠʶ. 

ʆʙʨʘʟʝʮ ˉ 1/ 67 [ʪʘʙʣ. I, ʬʠʛ.4]. ʅʘ ʦʙʨʘʟʮʝ ʚʠʜʥʦ ʨʘʩʪʝʥʠʝ ʩʦ ʩʧʦʨʦʥʦʩʥʳʤ ʢʦʣʦʩʢʦʤ ʩ ʩʦʭʨʘʥʠʚʰʝʡʩʷ 

ʥʠʞʥʝʡ ʯʘʩʪʴʶ ʢʦʣʦʩʢʘ. ʉʧʦʨʘʥʛʠʠ ʚ ʢʦʣʦʩʢʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʜʥʦʡ ʩʪʦʨʦʥʝ. ʅʠʞʥʠʡ ʩʧʦʨʘʥʛʠʡ ʠʤʝʝʪ 

ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ. ʐʠʨʠʥʘ ʢʦʣʦʩʢʘ ʜʦʩʪʠʛʘʝʪ 7 ʤʤ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʬʨʘʛʤʝʥʪʘ ʦʩʠ, ʟʘʤʝʪʥʦ ʪʦʥʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʢʦʪʦʨʦʝ, ʚʦʟʤʦʞʥʦ ʷʚʣʷʝʪʩʷ ʧʨʦʚʦʜʷʱʠʤ ʧʫʯʢʦʤ. 

ʆʙʨʘʟʝʮ ˉ 1/66 [ʪʘʙʣ. I, ʬʠʛ.5]. ʅʘ ʦʙʨʘʟʮʝ ʚʠʜʥʘ ʯʘʩʪʴ ʩʧʦʨʦʥʦʩʥʦʛʦ ʢʦʣʦʩʢʘ, ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʩʧʦʨʘʥʛʠʝʚ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʣʦʩʢʘ ʥʝ ʩʦʭʨʘʥʠʣʘʩʴ, ʝʛʦ ʨʘʟʤʝʨ 14 ʤ, ʜʣʠʥʘ ʩʧʦʨʘʥʛʠʝʚ ʜʦʩʪʠʛʘʝʪ 

4 ʤʤ. 

ʊʘʙʣʠʮʘ 

 
1 

 

 2 

 3 

 
4  

5 

ʆʙʲʷʩʥʝʥʠʝ ʢ ʪʘʙʣʠʮʝ I. Protobarinophyton obrutschevii Ananiev, ʌʠʛ.1. ʆʙʨʘʟʝʮ ˉ 1/71, ʭ 1; ʌʠʛ.2. ʊʦʞʝ 

ʩʘʤʦʝ, ʭ 3.ʌʠʛ.3. ʆʙʨʘʟʝʮ ˉ 1/229, ʭ 1; ʌʠʛ.4. ʆʙʨʘʟʝʮ ˉ 1/67, ʭ 1; ʌʠʛ.5. ʆʙʨʘʟʝʮ ˉ 1/66, ʭ 2. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʉʨʘʚʥʝʥʠʝ: ʆʪ ʚʠʜʘ Pectinophyton bipectinatum Ananiev ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʧʣʦʪʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʩʧʦʨʘʥʛʠʝʚ ʥʘ ʦʩʠ ʢʦʣʦʩʢʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ɸʣʪʘʝ-ʉʘʷʥʩʢʘʷ ʛʦʨʥʘʷ ʦʙʣʘʩʪʴ, ʈʳʙʠʥʩʢʘʷ, ʄʠʥʫʩʠʥʩʢʘʷ ʠ ʂʫʟʥʝʮʢʘʷ ʚʧʘʜʠʥʳ, 

ʥʠʞʥʠʡ ʜʝʚʦʥ. 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ: ʧʦʩ. ʊʦʨʛʘʰʠʥʦ, ʈʳʙʠʥʩʢʘʷ ʚʧʘʜʠʥʘ, ʘʩʩʘʬʴʝʚʩʢʘʷ ʩʚʠʪʘ. 
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ʩʠʩʪʝʤʳ ʩʨʝʜʥʝʡ ʉʠʙʠʨʠ 1979 ʛ. ʏʘʩʪʴ II (ʩʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ ʧʘʣʝʦʟʦʡ). ï ʅʦʚʦʩʠʙʠʨʩʢ: ʉʠʙʠʨʩʢʠʡ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, 1982. 

 
ʂʆʅʆɼʆʅʊʓ ʅɸ ʈʋɹɽɾɽ ʄʆʉʂʆɺʉʂʆɻʆ ʀ ʂɸʉʀʄʆɺʉʂʆɻʆ ɺɽʂʆɺ ʖɾʅʆɻʆ ʋʈɸʃɸ 

ʉ. ɺ. ʌʨʝʰʝʨ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ɻ. ʄ. ʉʫʥʛʘʪʫʣʣʠʥʘ 

ʂʘʟʘʥʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 

 
ʂʦʥʦʜʦʥʪʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʭ ʛʨʫʧʧ ʬʘʫʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʧʦʣʦʞʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮ ʩʪʨʘʪʦʥʦʚ ʨʘʟʥʦʛʦ ʨʘʥʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʥʘʩ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʤʦʩʢʦʚʩʢʦ-ʢʘʩʠʤʦʚʩʢʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʢʦʥʦʜʦʥʪʦʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʦʩʢʦʚʩʢʦʛʦ (ʧʦʜʦʣʴʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʢʘʩʠʤʦʚʩʢʦʛʦ ʷʨʫʩʦʚ (ʢʨʝʚʷʢʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʠʟ ʦʙʥʘʞʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʨ. ʋʩʦʣʢʘ (ʖʞʥʳʡ ʋʨʘʣ) ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʷʨʫʩʘʤʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ (ʨʠʩ. 1); 

ʧʨʦʚʝʜʝʥʠʝ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʥʦʜʦʥʪʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ 

ʛʨʘʥʠʮʝ ʤʦʩʢʦʚʩʢʦʛʦ ʠ ʢʘʩʠʤʦʚʩʢʦʛʦ ʚʝʢʦʚ, ʦʙʥʘʨʫʞʝʥʠʝ ʚʠʜʘ, ʯʝʪʢʦ ʬʠʢʩʠʨʫʶʱʝʛʦ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ 

ʢʘʩʠʤʦʚʩʢʦʛʦ ʷʨʫʩʘ. 

 

 

 

ʈʠʩ.1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʥʦʜʦʥʪʦʚ ʚ ʠʟʫʯʝʥʥʦʤ 

ʦʙʥʘʞʝʥʠʠ 
ʈʠʩ. 2. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʥʦʜʦʥʪʦʚ 
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ʉɽʂʎʀʗ 1. ʇɸʃɽʆʅʊʆʃʆɻʀʗ, ʉʊʈɸʊʀɻʈɸʌʀʗ  ʀ  

ʈɽɻʀʆʅɸʃʔʅɸʗ ɻɽʆʃʆɻʀʗ 

 

 

ʈʠʩ. 4. ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʥʦʜʦʥʪʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ 

ʤʦʩʢʦʚʩʢʦʛʦ ʠ ʢʘʩʠʤʦʚʩʢʦʛʦ ʷʨʫʩʦʚ 
ʈʠʩ. 3. ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʢʦʥʦʜʦʥʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʨʘʟʥʳʤ ʨʦʜʘʤ 

 

ɺ ʠʪʦʛʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʆʧʨʝʜʝʣʝʥʦ 16 ʚʠʜʦʚ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʢʦʥʦʜʦʥʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʯʝʪʳʨʝʤ ʨʦʜʘʤ (ʨʠʩ. 2). ɺ 

ʩʦʦʙʱʝʩʪʚʝ ʢʦʥʦʜʦʥʪʦʚ ʜʦʤʠʥʠʨʫʶʪ ʠʜʠʦʛʥʘʪʦʜʫʩʳ (ʨʠʩ. 3). ʂʦʣʠʯʝʩʪʚʦ ʢʦʥʦʜʦʥʪʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʤʦʩʢʦʚʩʢʦʛʦ 

ʷʨʫʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʚʳʰʝʣʝʞʘʱʠʭ ʢʘʩʠʤʦʚʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ (ʨʠʩ. 4). 

2. ɹʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʥʦʜʦʥʪʦʚ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʨʷʜ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʨʘʟʚʠʪʠʠ 

ʦʪʜʝʣʴʥʳʭ ʨʦʜʦʚ: 

ʘ) ʂʦʥʦʜʦʥʪʳ ʨʦʜʘ Idiognathodus ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ ʢʦʤʧʣʝʢʩʘ (ʨʠʩ. 3). ʀʜʠʦʛʥʘʪʦʜʫʩʳ 

ʤʷʯʢʦʚʩʢʦʛʦ ʚʨʝʤʝʥʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʤʝʶʪ ʪʦʥʢʠʝ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʝʙʨʘ ʠ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʣʦʧʘʩʪʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʫ Idiognathodus obliquus Kossenko et Kozitskaya (ʨʠʩ. 5.ɸ). ʅʘ ʨʫʙʝʞʝ 

ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʢʘʨʙʦʥʘ ʩʨʝʜʠ ʠʜʠʦʛʥʘʪʦʜʫʩʦʚ ʥʘʯʠʥʘʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʢʘʢ ʚ ʦʯʝʨʪʘʥʠʷʭ 

ʧʣʘʪʬʦʨʤʳ ï ʝʝ ʧʝʨʝʜʥʷʷ ʯʘʩʪʴ ʨʘʩʰʠʨʷʝʪʩʷ, ʠ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʪʨʝʫʛʦʣʴʥʦʡ (Idiognathodus trigonolobatus Barskov 

et Alekseev), ʪʘʢ ʠ ʚ ʝʝ ʦʨʥʘʤʝʥʪʘʮʠʠ ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʙʝʨ ʣʠʙʦ ʩʦʢʨʘʱʘʝʪʩʷ (I. arendti Barskov et Alekseev), ʣʠʙʦ 

ʦʥʠ ʧʨʝʨʳʚʘʶʪʩʷ ʥʘ ʟʘʜʥʝʤ ʢʦʥʮʝ ʧʣʘʪʬʦʨʤʳ (I. toretzianus Kozitskaya) (ʨʠʩ. 5, ɹ). ɺ ʮʝʣʦʤ ʩʦʩʪʘʚ 

ʠʜʠʦʛʥʘʪʦʜʫʩʦʚ ʢʘʩʠʤʦʚʩʢʦʛʦ ʚʝʢʘ ʩʦʭʨʘʥʷʝʪ ʫʥʘʩʣʝʜʦʚʘʥʥʦʩʪʴ ʦʪ ʤʦʩʢʦʚʩʢʦʛʦ, ʦʪʣʠʯʘʷʩʴ ʦʪ ʥʝʛʦ ʧʨʠʩʫʪʩʪʚʠʝʤ 

ʨʷʜʘ ʥʦʚʳʭ ʬʦʨʤ: Idiognathodus arendti Barskov et Alekseev, I. fischeri Alekseev et Goreva, I. sagittalis Kozitskaya, 

I. toretzianus Kozitskaya, I. trigonolobatus Barskov et Alekseev. ɺ ʦʙʱʝʤ, ʥʘʯʘʣʦ ʢʘʩʠʤʦʚʩʢʦʛʦ ʚʝʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤ ʵʚʦʣʶʮʠʦʥʥʳʤ ʩʢʘʯʢʦʤ ʚ ʨʘʟʚʠʪʠʠ ʜʘʥʥʦʛʦ ʨʦʜʘ: ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʥʝʙʦʣʴʰʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʦʚ, ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʢʟʝʤʧʣʷʨʦʚ ʠʜʠʦʛʥʘʪʦʜʫʩʦʚ (ʨʠʩ. 6). 

ʙ) ʂʦʥʦʜʦʥʪʳ ʨʦʜʘ Streptognathodus ʚ ʦʪʣʦʞʝʥʠʷʭ ʤʦʩʢʦʚʩʢʦʛʦ ʷʨʫʩʘ ʥʝ ʚʩʪʨʝʯʝʥʳ, ʘ ʥʘʯʘʣʦ ʧʦʟʜʥʝʛʦ 

ʢʘʨʙʦʥʘ ʦʪʤʝʯʝʥʦ ʤʘʩʩʦʚʳʤ ʨʘʟʚʠʪʠʝʤ ʚʠʜʘ S. subexelsus Alekseev et Goreva. ʂʨʦʤʝ ʥʝʛʦ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʢʘʩʠʤʦʚʩʢʦʛʦ ʷʨʫʩʘ ʧʦʷʚʣʷʶʪʩʷ Streptognathodus gracilis Kozitskaya ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ S. ʦppletus Ellison (ʨʠʩ. 1).  

ʚ) ʂʦʥʦʜʦʥʪʳ ʨʦʜʘ Gondolella ʚ ʤʦʩʢʦʚʩʢʦʤ ʚʝʢʝ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʦʤ Gondolella 

laevis Kossenko et Kozitskaya, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʣʠʰʝʥʘ ʦʨʥʘʤʝʥʪʘʮʠʠ (ʨʠʩ. 7ɸ). ɺ ʢʘʩʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ 

ʛʦʥʦʣʝʣʣʳ ʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ: ʟʜʝʩʴ ʢʨʦʤʝ Gondolella laevis Kossenko et Kozitskaya, ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

G. sublanceolata Gunnell, ʥʝʩʫʱʘʷ ʛʨʫʙʳʝ ʨʝʙʨʘ ʥʘ ʧʣʘʪʬʦʨʤʝ ʠ ʤʘʩʩʠʚʥʳʡ ʛʣʘʚʥʳʡ ʟʫʙʝʮ (ʨʠʩ. 7ɹ). 

ʛ) ʂʦʥʦʜʦʥʪʳ ʨʦʜʘ Neognathodus ʥʘʡʜʝʥʳ ʪʦʣʴʢʦ ʚ ʦʪʣʦʞʝʥʠʷʭ ʤʦʩʢʦʚʩʢʦʛʦ ʷʨʫʩʘ, ʛʜʝ ʦʙʥʘʨʫʞʝʥʳ 

ʝʜʠʥʠʯʥʳʝ N. roundyi (Gunnell), ʠʤʝʶʱʠʝ ʚʘʞʥʦʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɼʘʥʥʳʡ ʚʠʜ ʦʙʣʘʜʘʝʪ ʜʦʚʦʣʴʥʦ 

ʫʟʢʠʤ ʠʥʪʝʨʚʘʣʦʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʝʥ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ ʤʦʩʢʦʚʩʢʦʛʦ ʷʨʫʩʘ 

[1]. 

3. ɸʥʘʣʠʟ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʦʜʦʥʪʦʚ ʚ ʠʟʫʯʝʥʥʦʤ ʨʘʟʨʝʟʝ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʧʦ 

ʢʦʥʦʜʦʥʪʘʤ ʜʚʝ ʙʠʦʟʦʥʳ. ʊʘʢ, ʢʦʤʧʣʝʢʩ ʢʦʥʦʜʦʥʪʦʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʦʩʢʦʚʩʢʦʛʦ ʷʨʫʩʘ (ʩʣʦʠ 1 ʠ 2) ʧʦ 

ʧʨʠʩʫʪʩʪʚʠʶ Neognathodus roundyi (Gunnell) ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʚʦʟʨʘʩʪ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʢʘʢ 

ʦʪʣʦʞʝʥʠʷ ʟʦʥʳ N. roundyi, ʢʦʨʨʝʣʠʨʫʝʤʦʡ ʩ ʦʜʥʦʠʤʝʥʥʦʡ ʟʦʥʦʡ ʄʦʩʢʦʚʩʢʦʡ ʩʠʥʝʢʣʠʟʳ ʠ ʚʦʩʪʦʢʘ ʈʫʩʩʢʦʡ 

ʧʣʠʪʳ. ʉʦʩʪʘʚ ʢʦʥʦʜʦʥʪʦʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʘʩʠʤʦʚʩʢʦʛʦ ʷʨʫʩʘ (ʩʣʦʡ 3) ʦʪʚʝʯʘʝʪ ʟʦʥʝ Streptognathodus subexelsus, 

ʠʤʝʶʱʝʡ ʰʠʨʦʢʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚʳʜʝʣʝʥʥʦʡ ʧʨʝʜʝʣʘʭ ʈʫʩʩʢʦʡ ʧʣʠʪʳ. 

4. ɹʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʛʨʘʥʠʮʳ ʤʦʩʢʦʚʩʢʦʛʦ ʠ ʢʘʩʠʤʦʚʩʢʦʛʦ ʷʨʫʩʦʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ ʠ ʤʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʚʠʜʘ Streptognathodus subexelsus Alekseev et Goreva. ʀʤʝʥʥʦ ʦʥ 

ʚʩʪʨʝʯʝʥ ʫ ʩʘʤʦʛʦ ʦʩʥʦʚʘʥʠʷ ʢʘʩʠʤʦʚʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ 

ʧʨʦʚʝʜʝʥʠʝ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʨʘʟʨʝʟʦʚ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

   
ʈʠʩ. 5. ʂʦʥʦʜʦʥʪʳ 

ʨʦʜʘ Idiognathodus: (ɸ 

ï I. obliquus, 

ʤʦʩʢʦʚʩʢʠʡ ʷʨʫʩ; ɹ ï 

ʢʘʩʠʤʦʚʩʢʠʡ ʷʨʫʩ: ɹ1 ï 

I. trigonolobatus, ɹ2 ï 

I. toretzianus) 

ʈʠʩ. 6. ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʢʟʝʤʧʣʷʨʦʚ (ʨʷʜ 1) ʠ ʚʠʜʦʚ (ʨʷʜ 2) 

ʠʜʠʦʛʥʘʪʦʜʫʩʦʚ ʚ ʢʦʥʮʝ ʤʦʩʢʦʚʩʢʦʛʦ ï ʥʘʯʘʣʝ ʢʘʩʠʤʦʚʩʢʦʛʦ 

ʚʝʢʦʚ) 

 

ʈʠʩ. 7. ʂʦʥʦʜʦʥʪʳ 

ʨʦʜʘ Gondolella: (ɸ 

ï G. laevis, 

ʤʷʯʢʦʚʩʢʠʡ 

ʛʦʨʠʟʦʥʪ; ɹ ï 

G. sublanceolata, 

ʢʨʝʚʷʢʠʥʩʢʠʡ 

ʛʦʨʠʟʦʥʪ 

 
ʃʠʪʝʨʘʪʫʨʘ 

 
1.  ʄʘʭʣʠʥʘ ʄ. ʍ., ɸʣʝʢʩʝʝʚ A.C., ɻʦʨʝʚʘ ʅ.ɺ. ʠ ʜʨ. ʉʨʝʜʥʠʡ ʢʘʨʙʦʥ ʄʦʩʢʦʚʩʢʦʡ ʩʠʥʝʢʣʠʟʳ (ʶʞʥʘʷ ʯʘʩʪʴ) 

ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʄ.: ʅʘʫʯʥʳʡ ʤʠʨ, 2001. ï ʊ. 1. ï 328 ʩ. 
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ʉʝʢʮʠʷ 2 

 

ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

 
ʄʀʅɽʈɸʃʔʅɸʗ ɿʆʅɸʃʔʅʆʉʊʔ ʆʂʆʃʆʈʋɼʅʓʍ ʄɽʊɸʉʆʄɸʊʀʏɽʉʂʀʍ ʆʈɽʆʃʆɺ 
ɺ ʄɽʊɸʄʆʈʌʀʏɽʉʂʀʍ ʂʆʄʇʃɽʂʉɸʍ ʂɸʂ ɸʃʔʊɽʈʅɸʊʀɺɸ ʄʀʅɽʈɸʃʔʅʓʄ 

ʉʋɹʌɸʎʀʗʄ ʈɽɻʀʆʅɸʃʔʅʆɻʆ ʈɽɻʈɽʉʉʀɺʅʆɻʆ ʄɽʊɸʄʆʈʌʀɿʄɸ (ɻʀɼʈɸʊɸʎʀʀ) 
ʀ.ɺ. ʂʫʯʝʨʝʥʢʦ, ʧʨʦʬʝʩʩʦʨ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʄʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʶ ʬʣʶʠʜʦʚ-

ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ, ʩʧʦʩʦʙʥʳ ʩʦʭʨʘʥʷʪʴ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʥʘʛʨʝʚʘʥʠʷ ʩʦʩʪʘʚ 

ʠ ʩʪʨʦʝʥʠʝ ʙʝʩʢʦʥʝʯʥʦ ʜʦʣʛʦ. ʆʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ï ʘʨʭʝʡʩʢʠʝ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʬʫʥʜʘʤʝʥʪʘ 

ʜʨʝʚʥʠʭ ʧʣʘʪʬʦʨʤ ʠʣʠ ʦʯʘʛʦʚʦ-ʢʫʧʦʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʙʦʣʝʝ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʅʘʧʨʦʪʠʚ, ʧʦʩʣʝʜʫʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʥʝʨʝʜʢʦ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʠʟʤʝʥʝʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʩʦʩʪʘʚʦʚ, ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠʭ ʩ ʛʦʨʷʯʠʤʠ ʨʘʩʪʚʦʨʘʤʠ ʨʘʟʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʉʢʘʞʝʤ, ʚ ʘʨʭʝʡʩʢʠʭ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ɸʣʜʘʥʘ ʜʘʞʝ ʚ ʢʦʥʪʘʢʪʘʭ ʦʪʣʠʯʥʳʭ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʨʝʜ, ʥʘʧʨʠʤʝʨ, ʜʦʣʦʤʠʪʦʚʳʭ ʤʨʘʤʦʨʦʚ ʠ ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʭ ʧʦʨʦʜ, ʢʦʥʪʘʢʪʦʚʦ-

ʨʝʘʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʜʠʬʬʫʟʠʦʥʥʦʤ ʠʣʠ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʤ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ï 

ʬʣʦʛʦʧʠʪʦʥʦʩʥʳʭ ʤʘʛʥʝʟʠʘʣʴʥʳʭ ʩʢʘʨʥʦʚ ʨʝʘʣʠʟʦʚʘʥʳ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʟʦʛʨʝʚʘʥʠʷ ʧʨʠʢʦʥʪʘʢʪʦʚʦʡ 

ʦʙʣʘʩʪʠ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʥʝʝ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠ çʩʦʨʚʘʥʥʳʭè ʫʯʘʩʪʢʘʭ ʛʦʨʷʯʠʭ ʨʘʩʪʚʦʨʦʚ. ʀʩʪʦʯʥʠʢʘʤʠ 

ʬʣʶʠʜʦʚ ʩʯʠʪʘʶʪʩʷ ʛʨʘʥʠʪʥʳʝ ʨʘʩʧʣʘʚʳ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʷʜʦʤ ʬʘʢʪʦʚ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʩʦʚʤʝʱʝʥʠʝʤ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ ʩ ʘʨʝʘʣʘʤʠ ʧʦʟʜʥʝʛʦ ʤʘʛʤʘʪʠʟʤʘ, ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʝʭ ʠ ʜʨʫʛʠʭ, 

ʫʩʠʣʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʦʙʲʝʤʘʭ ʟʝʤʥʦʡ ʢʦʨʳ, ʥʘʠʙʦʣʝʝ ʥʘʩʳʱʝʥʥʳʭ 

ʛʨʘʥʠʪʥʳʤʠ ʪʝʣʘʤʠ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʢʘʨʥʦʚʳʭ ʟʘʣʝʞʝʡ ʥʘ ʤʘʛʤʘʪʠʯʝʩʢʦʤ ʠ ʧʦʩʣʝʤʘʛʤʘʪʠʯʝʩʢʦʤ ʵʪʘʧʘʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʵʢʟʦ-, ʵʢʟʦ- ʠ ʵʥʜʦʢʦʥʪʘʢʪʘʭ ʛʨʘʥʠʪʥʳʭ ʠʥʪʨʫʟʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ ʟʜʝʩʴ ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʦʮʝʩʩʘʤʠ ʝʛʦ 

ʛʨʘʥʠʪʠʟʘʮʠʠ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤʠ ʬʣʶʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ P-T ï ʨʝʞʠʤʘʭ, ʩʦʧʦʩʪʘʚʠʤʳʭ, ʩʫʜʷ ʧʦ ʠʩʭʦʜʥʳʤ ʠ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʘʩʩʦʮʠʘʮʠʷʤ, ʩ P-T ï ʨʝʞʠʤʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʣʫʯʘʡ ʧʦʩʣʝʤʝʪʘʤʦʨʬʠʯʝʩʢʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʦʱʥʳʝ ʪʦʣʱʠ ʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʨʝʛʠʦʥʘʣʴʥʦ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʫʛʣʝʨʦʜʠʩʪʳʭ 

ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ (ʯʝʨʥʳʭ) ʩʣʘʥʮʝʚ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ. ʅʘ ʦʙʰʠʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ 

ʩʣʘʥʮʳ ʩʦʜʝʨʞʘʪ ʦʜʥʦʦʙʨʘʟʥʳʡ ʤʫʩʢʦʚʠʪ-ʙʠʦʪʠʪʦʚʳʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʧʘʨʘʛʝʥʝʟʠʩ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʥʘʠʙʦʣʝʝ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ ʟʦʥʫ ʘʨʝʘʣʘ ʟʦʥʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʥʘʛʨʝʚʘʥʠʷ. ɺ ʵʪʦʡ ʟʦʥʝ ʚ ʦʩʥʦʚʥʦʤ 

ʩʦʭʨʘʥʷʝʪʩʷ ʮʝʤʝʥʪʥʦ-ʦʙʣʦʤʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʥʦ ʮʝʤʝʥʪ ʚ ʥʠʭ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʘʷ ʪʢʘʥʴ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʣʠʪʦʚ ʧʦʜʚʝʨʛʣʘʩʴ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ɿʦʥʘʣʴʥʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʤʝʥʝ ʚ 

ʦʙʨʘʤʣʝʥʠʠ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ (ɹʦʜʘʡʙʠʥʩʢʠʡ ʧʨʦʛʠʙ) ʠʣʠ ʚʥʫʪʨʠ ʥʠʭ (ɽʥʠʩʝʡʩʢʠʡ, ʄʫʡʩʢʠʡ ʨʘʡʦʥʳ) 

ʤʫʩʢʦʚʠʪ-ʙʠʦʪʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʟʦʥʘʤʠ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʛʨʘʥʘʪʳ, ʧʠʨʦʢʩʝʥʳ ʠ ʜʨʫʛʠʝ ʙʦʣʝʝ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʤʠʥʝʨʘʣʳ ʠ ʩʣʘʛʘʶʱʠʭ ʦʯʘʛʦʚʦ-ʢʫʧʦʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʥʘ ʧʦʩʣʝʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʵʪʘʧʘʭ ʯʝʨʥʦʩʣʘʥʮʝʚʳʝ ʪʦʣʱʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʨʝʥʫ ʚʳʩʦʢʦʡ ʬʣʶʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʟʦʣʦʪʦʨʫʜʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʫʧʥʳʝ ʠ ʫʥʠʢʘʣʴʥʳʝ. ʆʥʠ ʟʘʥʠʤʘʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʦʢʘʣʴʥʳʝ ʚʜʦʣʴ ʛʣʫʙʠʥʥʳʭ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʦʙʲʝʤʳ ʟʝʤʥʦʡ ʢʦʨʳ, 

ʥʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʵʪʘʧʘ ʛʨʘʥʠʪʠʟʘʮʠʠ, ʩʦʜʝʨʞʘʪ ʦʙʰʠʨʥʳʝ ʥʘʙʦʨʳ ʩʨʝʜʥʝ-

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʦʩʪʘʚʝ ʤʠʥʝʨʘʣʦʚ ʭʣʦʨʠʪʦʚʦʡ ʠ ʵʧʠʜʦʪʦʚʦʡ ʛʨʫʧʧ, 

ʘʢʪʠʥʦʣʠʪʘ-ʪʨʝʤʦʣʠʪʘ, ʘʣʴʙʠʪʘ, ʩʝʨʠʮʠʪʘ, ʤʘʛʥʝʟʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʳʭ ʢʘʨʙʦʥʘʪʦʚ, ʢʚʘʨʮʘ ʠ ʜʨʫʛʠʭ ʚ ʨʘʟʥʳʭ 

ʩʦʯʝʪʘʥʠʷʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ, ʦʙʨʘʟʫʶʱʠʭ ʣʦʢʘʣʴʥʳʝ ʟʦʥʘʣʴʥʳʝ ʨʫʜʦʚʤʝʱʘʶʱʠʝ ʠ 

ʦʢʦʣʦʨʫʜʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʢʦʣʦʞʠʣʴʥʳʝ ʦʨʝʦʣʳ. ɺ ʦʨʝʦʣʘʭ ʤʠʥʝʨʘʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʵʪʘʧʦʚ ʩʝʜʠʤʝʥʪʘʮʠʠ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʥʘʛʨʝʚʘʥʠʷ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʘʤʝʱʝʥʳ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. ʉʫʱʝʩʪʚʫʝʪ 

ʜʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʘ ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʠ ʫʩʣʦʚʠʡ ʧʦʜʦʙʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʟʘʤʝʱʝʥʠʡ. ʆʙʘ ʚʘʨʠʘʥʪʘ 

ʦʙʩʫʞʜʘʶʪʩʷ ʚ ʜʦʢʣʘʜʝ. 

ʅʘʯʘʚʰʝʝʩʷ ʚ ʃʝʥʩʢʦʤ ʨʘʡʦʥʝ ʚ ʰʝʩʪʠʜʝʩʷʪʳʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠ ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʜʦ ʩʠʭ ʧʦʨ 

[8] ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ ʚ ʨʘʤʢʘʭ ʤʝʪʘʤʦʨʬʦʛʝʥʥʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʛʠʧʦʪʝʟʳ ʦʙʨʘʟʦʚʘʥʠʷ ʟʦʣʦʪʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʯʝʨʥʳʭ ʩʣʘʥʮʘʭ ʤʘʛʤʘʪʦʛʝʥʥʳʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ, ʟʘʣʝʛʘʶʱʠʤ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʩʫʙʩʪʨʘʪʝ, 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʧʠʨʘʣʦʩʴ ʥʘ ʠʜʝʶ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚ ʧʨʦʮʝʩʩʝ ʟʦʥʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʟʦʣʦʪʦ 

çʧʝʨʝʛʦʥʷʣʦʩʴè ʠʟ ʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʦʥ ʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ çʭʣʦʨʠʪʦʚʫʶè 

(ɺ.ɸ. ɹʫʨʷʢ). ʕʪʦ ʦʟʥʘʯʘʣʦ, ʯʪʦ ʟʦʣʦʪʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʉʫʭʦʡ ʃʦʛ ʠ ʜʨʫʛʠʝ) ʦʙʨʘʟʦʚʘʣʠʩʴ ʟʘ ʩʯʝʪ ʤʝʩʪʥʳʭ 

(ʧʦʨʦʜʥʳʭ) ʠʩʪʦʯʥʠʢʦʚ ʤʝʪʘʣʣʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʛʝʥʝʨʠʨʦʚʘʥʥʳʭ 

ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʦʥʘʭ ʜʝʛʠʜʨʘʪʘʮʠʠ ʤʠʥʝʨʘʣʦʚ ʠ ʧʦʨʦʜ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʟʦʙʱʝʥʥʳʝ ʩʣʘʛʘʶʱʠʝ ʨʫʜʦʚʤʝʱʘʶʱʠʝ ʠ ʦʢʦʣʦʨʫʜʥʳʝ ʦʨʝʦʣʳ ʤʠʥʝʨʘʣʴʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʙʠʦʪʠʪ-ʭʣʦʨʠʪʦʚʦʡ, ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪʦʚʦʡ, ʢʚʘʨʮ-ʘʣʴʙʠʪ-ʩʝʨʠʮʠʪ-ʢʘʨʙʦʥʘʪʥʦʡ ʠ 

ʜʨʫʛʠʤ ʩʫʙʬʘʮʠʷʤ ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʠʥʠʮʠʠʨʦʚʘʥʥʦʛʦ ʠʤ ʤʝʪʘʤʦʨʬʦʛʝʥʥʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ. ʉʫʙʬʘʮʠʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʬʘʮʠʶ ʟʝʣʝʥʳʭ ʩʣʘʥʮʝʚ. ʈʫʜʥʘʷ ʞʠʣʴʥʦ-

ʧʨʦʞʠʣʢʦʚʦ-ʚʢʨʘʧʣʝʥʥʘʷ ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʦ-ʢʚʘʨʮʝʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʩʣʘʥʮʘʤʠ 

ʝʜʠʥʩʪʚʦʤ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʚ ʩʠʣʫ ʵʪʦʛʦ ʠʭ ʥʝʦʪʲʝʤʣʝʤʫʶ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ, ʧʨʠʫʨʦʯʝʥʘ 

ʚ ʦʩʥʦʚʥʦʤ ʢ ʧʦʨʦʜʘʤ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʩʫʙʬʘʮʠʡ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʙʠʦʪʠʪ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʣʦʨʠʪ, ʪʦ ʝʩʪʴ ʢ 

ʧʦʨʦʜʘʤ, ʥʘʠʙʦʣʝʝ ʠʟʤʝʥʝʥʥʳʤ [2]. 

ʍʦʪʷ ʚ ʥʘʰʝ ʚʨʝʤʷ ʦʪ ʵʪʦʡ ʠ ʜʨʫʛʠʭ ʩʤʝʥʷʚʰʠʭ ʦʜʥʘ ʜʨʫʛʫʶ ʚʦ ʚʨʝʤʝʥʠ ʠʜʝʡ ʦʩʪʘʣʦʩʴ ʣʠʰʴ 

ʚʦʩʧʦʤʠʥʘʥʠʝ, ʥʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʨʘʟʜʝʣʷʝʤʦʝ ʤʥʦʛʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʚ 

ʨʫʜʘʭ ʟʦʣʦʪʘ [10, 11, 13 ʠ ʜʨ.], ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʥʦʝ ʧʦ ʦʙʲʝʢʪʠʚʥʳʤ ʠ ʩʫʙʲʝʢʪʠʚʥʳʤ ʧʨʠʯʠʥʘʤ ʨʘʩʯʝʪʘʤʠ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʧʦʜʨʫʜʥʦʛʦ ʠ ʥʝʢʦʨʨʝʢʪʥʦʛʦ ʠʟʫʯʝʥʠʷ [4] ʦʢʦʣʦʨʫʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʦʢʦʣʦʨʫʜʥʦ ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ ʚ ʟʦʣʦʪʦʨʫʜʥʳʭ ʧʦʣʷʭ çʯʝʨʥʦʩʣʘʥʮʝʚʦʛʦ ʪʠʧʘè ʢ ʩʫʙʬʘʮʠʷʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʢʚʘʣʠʬʠʢʘʮʠʷ ʨʫʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʤʝʪʘʤʦʨʬʦʛʝʥʥʦ-

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʦʤʥʝʥʠʶ [2, 8, 10 ï 13 ʠ ʜʨ.]. ʕʪʦ ʥʝ ʤʝʰʘʝʪ ʧʨʠʧʠʩʳʚʘʪʴ 

çʤʝʪʘʤʦʨʬʠʟʫʶʱʠʤè ʨʘʩʪʚʦʨʘʤ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʘʛʤʘʪʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 

ʉ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʪʫʘʮʠʠ ʦʯʝʚʠʜʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʫʪʦʯʥʝʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ 

ʢʦʥʮʝʧʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʟʦʣʦʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʯʝʨʥʳʭ ʩʣʘʥʮʘʭ ʚ ʨʘʤʢʘʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʧʝʨʝʦʮʝʥʢʠ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ ʜʘʥʥʳʭ, ʥʘʢʦʧʣʝʥʠʷ ʥʦʚʳʭ ʬʘʢʪʦʚ ʠ 

ʥʦʚʳʭ ʟʥʘʥʠʡ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʚʳʧʦʣʥʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʜʝʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʦʚ ʤʠʥʝʨʘʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʨʫʜ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʢʦʣʦʨʫʜʥʦ ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ, ʩʚʷʟʝʡ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʤʘʛʤʘʪʠʟʤʦʤ ʠ ʤʝʪʘʤʦʨʬʠʟʤʦʤ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʨʝʞʠʤʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʘʣʝʛʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʨʫʜʥʳʭ ʫʟʣʦʚ ʠ ʨʘʡʦʥʦʚ. ʆʙʲʝʢʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʧʷʪʥʘʜʮʘʪʴ ʭʦʨʦʰʦ ʚʩʢʨʳʪʳʭ ʟʦʣʦʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʫʟʥʝʮʢʦʛʦ ɸʣʘʪʘʫ, ɺʦʩʪʦʯʥʦʛʦ 

ʉʘʷʥʘ, ʉʝʚʝʨʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ, ʉʶʣʴʙʘʥʩʢʦʡ ʟʦʥʳ, ʃʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʘʥʥʳʭ ʧʦ ʜʨʫʛʠʤ 

ʨʫʜʦʥʦʩʥʳʤ ʧʣʦʱʘʜʷʤ, ʚ ʦʩʥʦʚʥʦʤ ʶʞʥʦʛʦ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʛʝʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʫʶ ʦʜʥʦʨʦʜʥʦʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

çʯʝʨʥʦʩʣʘʥʮʝʚʦʛʦè ʠ çʥʝʩʣʘʥʮʝʚʦʛʦè ʪʠʧʘ [6] ʠ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʟʦʪʝʨʤʘʣʴʥʳʭ 

(ʧʣʫʪʦʥʦʛʝʥʥʳʭ) ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺ ʜʦʢʣʘʜʝ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʜʥʦʤ ʠʟ ʝʛʦ 

ʘʩʧʝʢʪʦʚ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʩʦʩʪʘʚʫ, ʩʪʨʫʢʪʫʨʝ ʦʨʝʦʣʦʚ ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ ʠ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʶ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʪʠʧʦʚʘʷ, ʧʨʠʣʦʞʠʤʘʷ ʢ ʯʝʨʥʦʩʣʘʥʮʝʚʦʤʫ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤʫ ʩʫʙʩʪʨʘʪʫ, ʩʭʝʤʘ 

ʤʠʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʦʢʦʣʦʨʫʜʥʳʭ (ʨʫʜʦʚʤʝʱʘʶʱʠʭ) ʦʨʝʦʣʦʚ ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ [5]. ʇʦ 

ʩʦʩʪʘʚʘʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʩʤʝʥʝ ʠʭ ʦʪ ʦʜʥʦʡ ʤʠʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʡ ʟʦʥʳ ʢ ʜʨʫʛʦʡ, 

ʠʟʤʝʥʝʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʩʦʩʪʘʚʦʚ ʧʦʨʦʜ ʚ ʢʘʞʜʦʡ ʟʦʥʝ ʦʨʝʦʣʳ ʦʪʚʝʯʘʶʪ ʩʦʯʝʪʘʥʠʶ ʙʝʨʝʟʠʪʦʚʦʡ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ ʚ ʪʳʣʦʚʳʭ ʟʦʥʘʭ ʠ ʧʨʦʧʠʣʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ ï ʚ ʧʝʨʠʬʝʨʠʡʥʳʭ ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ 

ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʧʨʦʧʠʣʠʪ-ʩʢʘʨʥʦʚʳʭ, ʧʨʦʧʠʣʠʪ-ʛʨʝʡʟʝʥʦʚʳʭ, ʧʨʦʧʠʣʠʪ-ʘʨʛʠʣʣʠʟʠʪʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ 

ʢʦʣʦʥʢʘʭ [3]. 

ɽʩʣʠ ʟʘʣʝʞʠ ʞʠʣʴʥʦ-ʧʨʦʞʠʣʢʦʚʦ-ʚʢʨʘʧʣʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʦ-ʢʚʘʨʮʝʚʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʯʝʨʥʳʭ ʩʣʘʥʮʘʭ ʩʦʚʤʝʱʝʥʳ ʩ ʪʳʣʦʚʳʤʠ ʟʦʥʘʤʠ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ, ʚ ʢʚʘʨʮʝʚʦ-

ʞʠʣʴʥʳʭ ʧʦʣʷʭ ʪʳʣʦʚʳʝ ʟʦʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʨʘʤʣʷʶʪ ʨʫʜʥʳʝ ʞʠʣʳ. ʄʦʱʥʦʩʪʴ ʙʝʨʝʟʠʪʦʚʦʡ ʟʦʥʳ ʨʝʜʢʦ 

ʧʨʝʚʳʰʘʝʪ 1,0é1,5 ʤ, ʩʤʝʞʥʦʡ ʘʣʴʙʠʪʦʚʦʡ ï ʧʝʨʚʳʭ ʤ, ʚ ʩʣʘʥʮʘʭ ï ʜʝʩʷʪʢʦʚ ʤ, ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʭʣʦʨʠʪʦʚʦʡ 

(ʵʧʠʜʦʪʦʚʦʡ, ʵʧʠʜʦʪ-ʭʣʦʨʠʪʦʚʦʡ) ï ʩʦʪʝʥ ʤ, ʬʨʦʥʪʘʣʴʥʦʡ ï ʪʳʩʷʯ ʤ. ɺ ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʭ ʩʦʛʣʘʩʥʦ ʨʫʜʥʳʤ 

ʟʘʣʝʞʘʤ ʠʣʠ ʞʠʣʘʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ ʠʣʠ ʯʝʨʥʳʭ ʩʣʘʥʮʘʭ ʤʠʥʝʨʘʣʴʥʳʝ ʟʦʥʳ ʯʝʨʝʜʫʶʪʩʷ ʚ ʧʦʧʝʨʝʯʥʳʭ 

ʨʘʟʨʝʟʘʭ ʦʨʝʦʣʦʚ, ʦʙʨʘʟʫʷ ʩʪʨʫʢʪʫʨʫ çʩʣʦʝʥʦʛʦ ʧʠʨʦʛʘè. ʊʘʢ, ʭʣʦʨʠʪʦʚʘʷ ʟʦʥʘ ʧʝʨʝʤʝʞʘʝʪʩʷ ʩ ʘʣʴʙʠʪʦʚʦʡ, 

ʘʣʴʙʠʪʦʚʘʷ ʩ ʙʝʨʝʟʠʪʦʚʦʡ ʠ ʪ. ʜ. ʅʦ ʠ ʚ ʵʪʦʤ ʯʝʨʝʜʦʚʘʥʠʠ ʨʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʪʷʛʦʪʝʝʪ ʢ ʪʳʣʦʚʳʤ ʟʦʥʘʤ 

ʥʘʠʙʦʣʝʝ ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʦʚʤʝʩʪʥʦʝ ʠʭ ʦʙʨʘʟʦʚʘʥʠʝ. ʄʦʱʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʟʦʥ 

ʘʧʦʩʣʘʥʮʝʚʳʭ ʨʫʜʦʚʤʝʱʘʶʱʠʭ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ ʧʨʷʤʦ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʤʦʱʥʦʩʪʴʶ ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ. 

ɻʣʘʚʥʘʷ ʨʫʜʥʘʷ ʟʘʣʝʞʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʉʫʭʦʡ ʃʦʛ, ʥʘʧʨʠʤʝʨ, ʦʙʨʘʤʣʝʥʘ çʩʣʦʝʥʳʤ ʧʠʨʦʛʦʤè ʩ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʚ 

ʥʝʤ ʪʳʣʦʚʳʤʠ ʟʦʥʘʤʠ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ ʜʦ ʤʥʦʛʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ, ʦʙʨʘʤʣʝʥʠʝ ʤʘʣʦʤʦʱʥʳʭ, ʭʦʪʷ ʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ, ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥ ɿʘʧʘʜʥʦʛʦ ʫʯʘʩʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʢʣʶʯʘʝʪ ʥʘʨʷʜʫ ʩ ʪʳʣʦʚʳʤʠ ʝʱʝ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʭʣʦʨʠʪʦʚʫʶ ʟʦʥʫ ʨʫʜʦʚʤʝʱʘʶʱʝʛʦ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʦʨʝʦʣʘ. ʅʘʧʨʦʪʠʚ, ʤʦʱʥʦʩʪʴ 

ʦʢʦʣʦʞʠʣʴʥʳʭ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ ʚ ʤʘʩʩʠʚʥʳʭ ʛʨʘʥʠʪʘʭ ɿʘʧʘʜʥʦʛʦ, ɹʦʛʦʜʠʢʘʥʩʢʦʛʦ, ɺʝʨʭʥʝ-

ʉʘʢʫʢʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʝʚʝʨʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ ʥʝ ʧʨʝʚʳʰʘʝʪ ʚʤʝʩʪʝ ʩ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʦʡ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ. 

ʀʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʦʩʪʘʚʦʚ ʧʦʨʦʜ ʦʪʚʝʯʘʝʪ ʧʨʦʮʝʩʩʫ ʙʝʨʝʟʠʪʠʟʘʮʠʠ [1] ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʪʳʣʦʚʳʝ ʟʦʥʳ ʫʛʣʝʢʠʩʣʦʪʳ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ ʩʝʨʳ, ʢʘʣʠʷ, ʚʳʥʦʩʝ ʥʘʪʨʠʷ ʠ ʯʘʩʪʠʯʥʦ ʢʨʝʤʥʠʷ. 

ʇʝʨʚʳʭ ʪʨʠ ʵʣʝʤʝʥʪʘ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʳʣʦʚʳʭ ʟʦʥ ʚ ʢʘʨʙʦʥʘʪʘʭ, ʩʫʣʴʬʠʜʘʭ, 

ʩʝʨʠʮʠʪʝ, ʫʜʘʣʝʥʠʝ ʜʚʫʭ ʜʨʫʛʠʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʠʟ ʙʝʨʝʟʠʪʘ ʘʣʴʙʠʪʘ ʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʥʦʛʦ ʠʟ ʧʦʨʦʜ ʢʨʝʤʥʝʟʝʤʘ ʚ ʬʦʨʤʝ ʢʚʘʨʮʘ ʚ ʧʨʦʞʠʣʢʘʭ ʠ ʞʠʣʘʭ.  

ʋʯʠʪʳʚʘʷ ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʫʪʚʝʨʞʜʝʥʥʫʶ ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʢʦʜʝʢʩʦʤ [9] ʢʚʘʣʠʬʠʢʘʮʠʶ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ ʠʟʦʭʠʤʠʯʝʩʢʦʛʦ, ʘ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ï ʘʣʣʦʭʠʤʠʯʝʩʢʦʛʦ, ʪʨʝʙʫʝʪʩʷ ʫʪʦʯʥʠʪʴ 

ʧʦʥʷʪʠʡʥʫʶ ʙʘʟʫ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʢʦʣʦʨʫʜʥʦ ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ ʚ ʯʝʨʥʳʭ ʩʣʘʥʮʘʭ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʠ ʚ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʉʫʭʦʡ ʃʦʛ. ʈʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʉ.ɼ. ʐʝʨʘ, ɺ.ʅ. 

ʐʘʨʦʚʘ, ɸ.ʇ. ʐʤʦʪʦʚʘ, ʀ.ɺ. ʂʦʥʦʚʘʣʦʚʘ ʠ ʘʚʪʦʨʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ [7] ʩʪʨʫʢʪʫʨʘ ʨʫʜʦʚʤʝʱʘʶʱʝʛʦ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʦʨʝʦʣʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʪʠʧʦʚʫʶ ʩʭʝʤʫ ʦʢʦʣʦʨʫʜʥʦʡ (ʨʫʜʦʚʤʝʱʘʶʱʝʡ) 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʙʝʨʝʟʠʪ-ʧʨʦʧʠʣʠʪʦʚʦʛʦ ʧʨʦʬʠʣʷ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʫʩʪʘʨʝʚʰʝʡ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ [12], ʦʪʨʘʞʘʶʱʝʡ ʦʰʠʙʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ 

ʦʢʦʣʦʨʫʜʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʚʩʣʝʜʩʪʚʠʝ ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʛʠʜʨʘʪʘʮʠʠ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʩʫʙʬʘʮʠʠ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʡ ʬʘʮʠʠ ʤʠʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤʠ ʟʦʥʘʤʠ 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

ʦʢʦʣʦʨʫʜʥʳʭ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʬʨʦʥʪʘʣʴʥʦʡ, ʭʣʦʨʠʪʦʚʦʡ (ʵʧʠʜʦʪ-ʭʣʦʨʠʪʦʚʦʡ), 

ʘʣʴʙʠʪʦʚʦʡ, ʪʳʣʦʚʦʡ (ʙʝʨʝʟʠʪʦʚʦʡ). ʇʦʩʢʦʣʴʢʫ ʤʠʥʝʨʘʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʬʘʮʠʠ ʟʝʣʝʥʳʭ ʩʣʘʥʮʝʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʟʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʧʨʦʧʠʣʠʪʦʚʦʡ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ ʩʦʚʧʘʜʘʶʪ, ʠ ʢʦʣʴ ʩʢʦʨʦ ʥʝ ʙʫʜʫʪ 

ʥʘʡʜʝʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠʟʦʭʠʤʠʯʝʩʢʦʛʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʩʢʘʞʝʤ, ʚ ʪʦʣʱʘʭ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʚʥʝ ʨʫʜʦʥʦʩʥʳʭ 

ʧʣʦʱʘʜʝʡ, ʨʝʞʠʤʘ ʧʨʦʧʠʣʠʪʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʩ ʪʝʨʤʠʥʦʤ çʬʘʮʠʷ ʟʝʣʝʥʳʭ ʩʣʘʥʮʝʚè, ʚʦʟʤʦʞʥʦ, ʪʦʞʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʪʘʪʴʩʷ, ʪʦ ʝʩʪʴ ʠʩʢʣʶʯʠʪʴ ʝʝ ʠʟ ʧʝʨʝʯʥʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʬʘʮʠʡ ʧʦʜʦʙʥʦ ʮʝʦʣʠʪʦʚʦʡ ʠ 

ʧʨʝʥʠʪ-ʧʫʤʧʝʣʣʠʠʪʦʚʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʬʘʮʠʠ ʟʦʥʘʣʴʥʦʛʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʥʘʛʨʝʚʘʥʠʷ ʦʩʪʘʥʝʪʩʷ ʤʫʩʢʦʚʠʪ-ʙʠʦʪʠʪʦʚʘʷ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʉʫʭʦʡ ʃʦʛ ʤʘʛʤʘʪʦʛʝʥʥʦ-

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤ, ʦʙʨʘʟʦʚʘʥʥʳʤ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʩʫʙʩʪʨʘʪʝ, ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʦʢʦʣʦʨʫʜʥʦ ʠʟʤʝʥʝʥʥʳʭ 

ʧʦʨʦʜ [7], ʢʘʢ, ʚʧʨʦʯʝʤ, ʠ ʧʦ ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤ [6], ʥʝʘʜʝʢʚʘʪʥʦ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʆʜʥʘ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʦʢʦʣʦʨʫʜʥʳʭ ʠʟʤʝʥʝʥʠʡ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʚ ʟʦʣʦʪʦʨʫʜʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʉʫʭʦʤ ʃʦʛʫ, ï ʜʝʬʠʮʠʪ ʤʝʪʘʩʦʤʘʪʠʪʦʚ (ʙʝʨʝʟʠʪʦʚ) ʪʳʣʦʚʦʡ ʟʦʥʳ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ ʠ ʦʙʳʯʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ ʫʩʠʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʵʢʟʦʢʦʥʪʘʢʪʘʭ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʦʣʦʪʦʥʦʩʥʳʭ ʢʚʘʨʮʝʚʳʭ ʧʨʦʞʠʣʢʦʚ ʠ ʢʨʫʧʥʳʭ ʢʚʘʨʮʝʚʳʭ ʞʠʣ, ï ʦʥʠ ʠʤʝʶʪ ʨʝʟʢʠʝ 

(ʥʠʪʝʚʠʜʥʳʝ) ʢʦʥʪʘʢʪʳ ʩ ʯʝʨʥʳʤʠ ʩʣʘʥʮʘʤʠ. ɺ ʦʙʲʷʩʥʝʥʠʠ ʵʪʠʭ ʷʚʣʝʥʠʡ ʫʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʳ. 

ɺ ʨʫʜʥʳʭ ʧʦʣʷʭ, ʩʣʦʞʝʥʥʳʭ ʪʦʣʱʘʤʠ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʠ ʧʨʦʨʳʚʘʶʱʠʤʠ ʠʭ ʤʘʩʩʠʚʘʤʠ ʛʨʘʥʠʪʦʚ 

(ʂʘʨʘʣʦʥʩʢʦʝ, ʋʨʷʭʩʢʦʝ ʚ ʉʝʚʝʨʥʦʤ ɿʘʙʘʡʢʘʣʴʝ) ʠʣʠ ʣʦʢʘʣʴʥʳʤʠ ʯʘʩʪʠʯʥʦ ʟʘʤʝʱʘʶʱʠʤʠ ʠʭ ʰʪʦʢʘʤʠ ʛʨʘʥʠʪʦʚ 

ʚ ʦʙʨʘʤʣʝʥʠʠ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʦʯʘʛʦʚʦ-ʢʫʧʦʣʴʥʳʭ ʧʦʩʪʨʦʝʢ (ʂʝʜʨʦʚʩʢʦʝ ʪʘʤ ʞʝ), ʟʦʣʦʪʦʥʦʩʥʳʝ 

ʢʚʘʨʮʝʚʳʝ ʞʠʣʳ ʩʨʝʜʠ ʠʟʚʝʨʞʝʥʥʳʭ ʠ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʚʩʝʛʜʘ ʦʙʨʘʤʣʝʥʳ ʟʦʥʘʤʠ 

ʧʦʣʥʦʧʨʦʷʚʣʝʥʥʳʭ ʙʝʨʝʟʠʪʦʚ ʚ ʩʦʩʪʘʚʝ ʦʢʦʣʦʞʠʣʴʥʳʭ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ. ʆʙʨʘʟʦʚʘʥʥʳʝ ʚ ʨʘʤʢʘʭ ʦʜʥʠʭ 

ʩ ʥʠʤʠ ʨʫʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʜʘʞʝ ʢʨʫʧʥʳʝ ʟʦʣʦʪʦʥʦʩʥʳʝ (ʧʨʦʤʳʰʣʝʥʥʳʝ) ʢʚʘʨʮʝʚʳʝ ʞʠʣʳ ʠ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʟʦʥʳ, ʟʘʣʝʛʘʶʱʠʝ ʚ ʯʝʨʥʳʭ ʩʣʘʥʮʘʭ, ʦʪʦʨʦʯʢʘʤʠ ʙʝʨʝʟʠʪʦʚ, ʟʘ ʨʝʜʢʠʤʠ ʠʩʢʣʶʯʝʥʠʷʤʠ, ʥʝ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʝʬʠʮʠʪ ʙʝʨʝʟʠʪʦʚ ʚ ʯʝʨʥʳʭ ʩʣʘʥʮʘʭ ʦʙʫʩʣʦʚʣʝʥ ʥʝ ʛʣʫʙʦʢʠʤʠ ʛʝʦʣʦʛʦ-

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʨʘʟʣʠʯʠʷʤʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʯʝʨʥʦʩʣʘʥʮʝʚʦʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ, ʩ ʜʨʫʛʦʡ, ʩʫʙʩʪʨʘʪʝ, ʘ ʚʣʠʷʥʠʝʤ ʩʨʝʜʳ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʨʘʩʪʚʦʨʦʚ ʠ ʠʭ ʵʚʦʣʶʮʠʶ. ʊʨʝʙʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʩʫʱʥʦʩʪʴ ʵʪʦʛʦ ʚʣʠʷʥʠʷ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

 

ʇɽʊʈʆɻʈɸʌʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʄɽʊɸʉʆʄɸʊʀʊʆɺ ɿʆʃʆʊʆʅʆʉʅʆɻʆ 
ʋʏɸʉʊʂɸ çɺʀʂʊʆʈʔɽɺʉʂʀʁè (ɻʆʈʅɸʗ ʐʆʈʀʗ) 

ʆ.ʖ. ɸʩʢʘʥʘʢʦʚʘ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʃ.ɸ. ʂʨʘʩʥʦʱʝʢʦʚʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ɺʠʢʪʦʨʴʝʚʩʢʘʷ ʨʫʜʥʘʷ ʟʦʥʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʰʚʘʤ ʂʫʟʥʝʮʢʦ-ɸʣʘʪʘʫʩʢʦʛʦ ʛʣʫʙʠʥʥʦʛʦ 

ʨʘʟʣʦʤʘ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʠ ʨʫʜʦʚʤʝʱʘʶʱʝʡ ʩʪʨʫʢʪʫʨʦʡ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ 

ʧʨʦʷʚʣʝʥʦ ʟʦʣʦʪʦʝ ʠ ʫʨʘʥʦʚʦʝ ʦʨʫʜʝʥʝʥʠʝ. ɺʠʢʪʦʨʴʝʚʩʢʘʷ ʨʫʜʥʘʷ ʟʦʥʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ 15é20 ʢʤ ʧʨʠ ʰʠʨʠʥʝ 

ʦʢʦʣʦ 3é4 ʢʤ ʠ ʧʦʣʥʦʩʪʴʶ ʥʝ ʦʢʦʥʪʫʨʝʥʘ. ɿʦʥʘ ʩʚʷʟʘʥʘ ʩ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʨʘʙʦʪʢʦʡ ʚ 

ʂʫʟʥʝʮʢʦ-ɸʣʘʪʘʫʩʢʦʤ ʨʘʟʣʦʤʝ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ ʣʠʩʪʚʝʥʠʪ-ʙʝʨʝʟʠʪʦʚʦʡ, ʧʨʦʧʠʣʠʪʦʚʦʡ 

ʬʦʨʤʘʮʠʡ, ʚʪʦʨʠʯʥʳʤʠ ʢʚʘʨʮʠʪʘʤʠ, ʵʧʠʜʦʪ-ʘʣʴʙʠʪʦʚʳʤʠ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʪʫʨʤʘʣʠʥ-ʢʚʘʨʮʝʚʳʭ ʞʠʣ. ʈʫʜʦʚʤʝʱʘʶʱʠʤʠ ʜʣʷ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠ 

ʠʟʤʝʥʝʥʥʳʝ ʚʫʣʢʘʥʠʪʳ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʤʨʘʩʩʢʦʡ ʩʚʠʪʳ, ʥʘʩʳʱʝʥʥʳʝ 

ʢʚʘʨʮʝʚʳʤʠ, ʪʫʨʤʘʣʠʥ-ʢʘʣʴʮʠʪ-ʢʚʘʨʮʝʚʳʤʠ, ʧʦʣʝʚʦʰʧʘʪ-ʢʚʘʨʮ-ʵʧʠʜʦʪʦʚʳʤʠ ʠ ʢʘʣʴʮʠʪʦʚʳʤʠ ʞʠʣʘʤʠ. ɺ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʤʨʘʩʩʢʦʡ ʩʚʠʪʳ, ʚʙʣʠʟʠ ʠʟʚʝʩʪʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʟʦʣʦʪʘ, ʬʠʢʩʠʨʫʶʪʩʷ ʛʦʨʠʟʦʥʪʳ ʩʝʨʳʭ, 

ʯʝʨʥʳʭ ʙʠʪʫʤʠʥʦʟʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʣʘʥʮʝʚ. 

ɺ ʧʦʣʦʩʝ ɺʠʢʪʦʨʴʝʚʩʢʦʡ ʨʫʜʥʦʡ ʟʦʥʳ ʨʘʙʦʪʘʤʠ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ɺ.ʅ. ʉʝʨʛʠʝʥʢʦ, ɸ.ɺ. 

ɸʣʷʤʢʠʥʘ (2003) ʚʳʷʚʣʝʥʦ ʯʝʪʳʨʝ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʟʦʣʦʪʘ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʟʦʥʝ ʤʠʣʦʥʠʪʠʟʘʮʠʠ ʈʫʜʥʦʛʦ 

ʨʘʟʣʦʤʘ, ʠ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ɺʠʢʪʦʨʴʝʚʩʢʦʛʦ ʫʯʘʩʪʢʘ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʩʪʨʫʢʪʫʨʥʳʭ ʵʪʘʞʘ ï ʥʠʞʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʫʩʪʴ-ʘʥʟʘʩʩʢʦʡ, ʤʨʘʩʩʢʦʡ ʠ ʤʫʥʜʳʙʘʰʩʢʦʡ ʩʚʠʪ 

ʚʝʥʜ-ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʠ ʚʝʨʭʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʦʨʜʦʚʠʢʩʢʠʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʘʣʛʘʠʥʩʢʦʡ ʩʚʠʪʳ ʠ 

ʜʝʚʦʥʩʢʠʤʠ ʚʫʣʢʘʥʠʪʘʤʠ, ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʥʠʞʥʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʵʪʘʞ. ʆʙʨʘʟʦʚʘʥʠʷ ʥʠʞʥʝʛʦ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʪʘʞʘ ʩʤʷʪʳ ʚ ʩʢʣʘʜʢʠ ʠ ʧʨʦʨʚʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʜʘʡʢʘʤʠ ʜʠʦʨʠʪʦʚ, ʛʨʘʥʠʪʦʚ, ʢʠʩʣʳʭ 

ʚʫʣʢʘʥʠʪʦʚ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʰʚʘʤ ʂʫʟʥʝʮʢʦ-ɸʣʘʪʘʫʩʢʦʛʦ ʨʘʟʣʦʤʘ. ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʢʘ 

ʬʠʢʩʠʨʫʝʪʩʷ ʤʝʣʢʦʝ ʪʝʣʦ ʛʠʧʝʨʙʘʟʠʪʦʚ ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚʠʢʪʦʨʴʝʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʉʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʥʠʞʥʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʪʘʞʘ ʠʤʝʶʪ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʝ ʟʘʣʝʛʘʥʠʝ ʩ ʢʨʫʪʳʤ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤ ʧʘʜʝʥʠʝʤ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ, ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʳ ʜʦ 

ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʡ ʠ ʵʧʠʜʦʪ-ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʡ. ʄʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʧʦʨʦʜʳ ʧʦʜʚʝʨʞʝʥʳ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ (ʧʨʦʧʠʣʠʪʠʟʘʮʠʠ, ʙʝʨʝʟʠʪʠʟʘʮʠʠ, ʣʠʩʪʚʝʥʠʪʠʟʘʮʠʠ), ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ 

ʧʨʦʜʦʣʴʥʳʤʠ, ʢʨʫʪʦʧʘʜʘʶʱʠʤʠ ʟʦʥʘʤʠ ʜʨʦʙʣʝʥʠʷ, ʩʤʷʪʠʷ ʠ ʨʘʩʩʣʘʥʮʝʚʘʥʠʷ, ʩʦʛʣʘʩʥʳʤʠ ʩʦ ʩʣʦʠʩʪʦʩʪʴʶ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. 

ɺ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ ʨʫʜʦʚʤʝʱʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʧʦʨʦʜʳ ʤʨʘʩʩʢʦʡ ʩʚʠʪʳ: ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ 

ʩʣʦʞʝʥʘ ʧʦʢʨʦʚʥʳʤʠ ʚʫʣʢʘʥʠʪʘʤʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ, ʘ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʧʨʦʷʚʣʝʥʠʡ ʟʦʣʦʪʘ, ï ʢʘʨʙʦʥʘʪʩʦʜʝʨʞʘʱʠʤʠ ʦʩʘʜʦʯʥʳʤʠ ʪʦʣʱʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʜʦʣʦʤʠʪʦʚ. 

ɸʚʪʦʨʦʤ ʠʟʫʯʘʣʠʩʴ ʧʦʨʦʜʳ ɺʠʢʪʦʨʴʝʚʩʢʦʛʦ ʫʯʘʩʪʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʘʟʨʝʟʝ ʩʢʚ. 1 ʚʩʪʨʝʯʘʶʪʩʷ 

ʘʣʝʚʨʠʪʦʚʳʝ ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʝ ʧʝʣʠʪʦʚʳʝ ʩʣʘʥʮʳ ʠ ʤʝʪʘʩʦʤʘʪʠʪʳ. ʇʦʨʦʜʳ, ʚʤʝʱʘʶʱʠʝ 

ʟʦʣʦʪʦʥʦʩʥʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʝʨʝʟʠʪʘʤʠ ʠ ʙʝʨʝʟʠʪʦʠʜʘʤʠ, ʘ ʪʘʢʞʝ 

ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ ʪʘʣʴʢ-ʢʘʨʙʦʥʘʪ-ʩʝʨʧʝʥʪʠʥʦʚʦʛʦ ʩʦʩʪʘʚʘ. 

ɹʝʨʝʟʠʪʳ ʠ ʙʝʨʝʟʠʪʦʠʜʳ ʤʦʣʦʯʥʦ-ʙʝʣʦʛʦ, ʟʝʣʝʥʦʚʘʪʦ-ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʝ ʧʦʨʦʜʳ ʢʚʘʨʮ-ʩʝʨʠʮʠʪ-ʢʘʣʴʮʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩ ʚʢʨʘʧʣʝʥʥʳʤʠ ʩʫʣʴʬʠʜʘʤʠ, 

ʤʝʩʪʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʘʷ ʦʙʨʘʙʦʪʢʘ ʛʠʜʨʦʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ, ʦʩʦʙʦ ʧʨʦʷʚʣʝʥʥʘʷ ʥʘ ʩʢʦʣʘʭ ʠ ʧʦ ʪʨʝʱʠʥʘʤ. 

ʇʠʨʠʪ ʚʩʪʨʝʯʘʝʪʩʷ ʠʣʠ ʚ ʟʝʨʥʠʩʪʳʭ ʩʧʣʦʰʥʳʭ ʤʘʩʩʘʭ (ʟʝʨʥʦ ʧʨʠʤʝʨʥʦ 2é3 ʤʤ), ʠʣʠ ʦʪʜʝʣʴʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ 

ʢʫʙʠʯʝʩʢʦʡ ʩʠʥʛʦʥʠʠ ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʦʩʪʳʤʠ ʬʦʨʤʘʤʠ. ʎʚʝʪ ʞʸʣʪʳʡ, ʩʦʣʦʤʝʥʥʦ-ʞʸʣʪʳʡ, ʪʝʢʩʪʫʨʘ 

ʚʢʨʘʧʣʝʥʥʘʷ. ʂʨʠʩʪʘʣʣʳ ʘʨʩʝʥʦʧʠʨʠʪʘ ʩʪʦʣʙʯʘʪʦʡ, ʰʝʩʪʦʚʘʪʦʡ, ʨʝʞʝ ʠʛʦʣʴʯʘʪʦʡ ʬʦʨʤʳ ʧʨʦʷʚʣʝʥʳ ʤʝʥʴʰʝ, ʯʝʤ 

ʧʠʨʠʪ, ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʩʦʩʪʘʚʣʷʶʪ ʪʨʝʪʴ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʫʣʴʬʠʜʦʚ. ʈʘʟʤʝʨ ʢʨʠʩʪʘʣʣʦʚ ʚ 

ʩʨʝʜʥʝʤ ʦʪ 1 ʤʤ ʜʦ 4 ʤʤ, ʦʥʠ ʭʦʨʦʰʦ ʚʠʜʥʳ ʥʝʚʦʦʨʫʞʸʥʥʳʤ ʛʣʘʟʦʤ (ʨʠʩ. 1). 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

ʪʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʥʘʪʫʨʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ) ʙʝʨʝʟʠʪʝ (ʫʚʝʣʠʯʝʥʠʝ 35, ʩ ʘʥʘʣʠʟʘʪʦʨʦʤ) 

ɺ hʣʠʬʝ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʧʦʨʦʜ ʣʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʦʚʘʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʘʣʠʯʠʝʤ ʯʝʰʫʝʢ ʩʝʨʠʮʠʪʘ ʠ 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʦʡ ʟʝʨʝʥ ʢʚʘʨʮʘ ʠ ʢʘʣʴʮʠʪʘ. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʚ ʰʣʠʬʝ ʩʣʝʜʫʶʱʠʡ: ʢʘʣʴʮʠʪ ï 30é35 %, 

ʩʝʨʠʮʠʪ ï 20 %, ʢʚʘʨʮ ï 15é20 %, ʧʦʣʝʚʳʝ ʰʧʘʪʳ ï 5 % ʠ ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ (ʧʠʨʠʪ, ʘʨʩʝʥʦʧʠʨʠʪ) ï 15 %. 

ɺ ʰʣʠʬʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠ ʟʝʨʥʠʩʪʳʡ ʢʘʣʴʮʠʪ ʙʝʩʮʚʝʪʥʳʡ, ʩ ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʝʤʦʡ ʧʩʝʚʜʦʘʙʩʦʨʙʮʠʝʡ. 

ɺ ʩʢʨʝʱʝʥʥʳʭ ʥʠʢʦʣʷʭ ʦʪʤʝʯʘʶʪʩʷ ʚʳʩʦʢʠʝ ʧʝʨʣʘʤʫʪʨʦʚʳʝ ʮʚʝʪʘ ʠʥʪʝʨʬʝʨʝʥʮʠʠ IV ʧʦʨʷʜʢʘ, ʭʘʨʘʢʪʝʨʥʳ 

ʧʦʣʠʩʠʥʪʝʪʠʯʝʩʢʠʝ ʜʚʦʡʥʠʢʠ. 

ʉʝʨʠʮʠʪ ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʯʝʰʫʝʢ, ʟʘʧʦʣʥʷʝʪ ʢʦʥʪʘʢʪʳ ʨʫʜʥʳʭ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ. ʅʘ 

ʧʝʨʠʬʝʨʠʠ ʰʣʠʬʘ ʩʝʨʠʮʠʪ ʦʙʨʘʟʫʝʪ ʩʠʩʪʝʤʫ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʞʠʣʢʦʚ. ʊʘʢʞʝ ʦʪʤʝʯʘʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʟʦʥʳ 

ʧʨʦʷʚʣʝʥʠʷ ʤʘʩʩ ʩʝʨʠʮʠʪʘ ʧʦ ʢʠʩʣʦʤʫ ʧʣʘʛʠʦʢʣʘʟʫ (ʘʣʴʙʠʪʫ). 

ʂʚʘʨʮ ʦʙʨʘʟʫʝʪ ʙʝʩʮʚʝʪʥʳʝ ʚʳʜʝʣʝʥʠʷ, ʨʝʞʝ ʬʠʢʩʠʨʫʝʪʩʷ ʨʘʟʚʠʪʠʝ ʛʨʝʙʝʥʯʘʪʦʛʦ ʢʚʘʨʮʘ (ʨʠʩ. 2). ʈʘʟʤʝʨ 

ʟʝʨʝʥ ʢʚʘʨʮʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʙʦʣʴʰʠʭ ʠʥʪʝʨʚʘʣʘʭ, ʦʪ 0,035 ʜʦ 0, 15 ʤʤ. ɿʝʨʥʘ ʥʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʦʨʠʝʥʪʠʨʦʚʢʠ. ʄʠʥʝʨʘʣ ʠʤʝʝʪ ʦʙʣʘʯʥʦʝ ʧʦʛʘʩʘʥʠʝ. 

ʀʟ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʠʨʠʪ, ʘʨʩʝʥʦʧʠʨʠʪ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʣʷ ʙʝʨʝʟʠʪʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʙʝʨʝʟʠʪʠʟʘʮʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ 

ʧʦʨʦʜʘʤ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ. ʊʠʧʦʤʦʨʬʥʳʡ ʧʘʨʘʛʝʥʝʟ ʤʠʥʝʨʘʣʦʚ ʙʝʨʝʟʠʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʚʘʨʮ, ʢʘʨʙʦʥʘʪʳ, 

ʩʝʨʠʮʠʪ, ʧʠʨʠʪ. 

ʇʦʤʠʤʦ ʙʝʨʝʟʠʪʦʚ, ʚʩʪʨʝʯʘʶʪʩʷ ʤʝʪʘʩʦʤʘʪʠʪʳ ʩʝʨʧʝʥʪʠʥ-ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʦʩʪʘʚʘ (ʨʠʩ. 3). ɼʘʥʥʳʝ 

ʤʝʪʘʩʦʤʘʪʠʪʳ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʛʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʢʦʥʪʘʢʪʝ ʪʝʣʘ ʩʝʨʧʝʥʪʠʥʠʪʦʚ ʩ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʤʠ 

ʧʦʨʦʜʘʤʠ ʤʨʘʩʩʢʦʡ ʩʚʠʪʳ ʠ ʧʦʜʩʝʢʘʶʪʩʷ ʩʢʚ.1. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʧʦʨʦʜʳ ʧʷʪʥʠʩʪʳʝ, ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩʦ 

ʩʪʘʣʴʥʳʤ ʦʪʪʝʥʢʦʤ, ʨʘʩʩʝʯʝʥʳ ʛʫʩʪʦʡ ʩʝʪʴʶ ʨʘʟʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʞʠʣʢʦʚ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ʐʠʨʠʥʘ 

ʧʨʦʞʠʣʢʦʚ 1é3 ʤʤ. ʊʝʢʩʪʫʨʘ ʙʨʝʢʯʠʝʚʠʜʥʘʷ ʩ ʫʛʣʦʚʘʪʳʤʠ ʦʙʣʦʤʢʘʤʠ ʦʪ ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ ʧʝʨʚʳʭ ʩʘʥʪʠʤʝʪʨʦʚ. 

ʉʪʨʫʢʪʫʨʘ ʥʝʨʘʚʥʦʤʝʨʥʦʟʝʨʥʠʩʪʘʷ, 

ɺ ʰʣʠʬʝ ʥʘʙʣʶʜʘʝʪʩʷ ʣʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʦʚʘʷ ʩʪʨʫʢʪʫʨʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʳʜʝʣʝʥʠʝʤ ʯʝʰʫʝʢ ʤʫʩʢʦʚʠʪʘ, 

ʟʝʨʝʥ ʩʝʨʧʝʥʪʠʥʘ ʠ ʢʘʣʴʮʠʪʘ (ʨʠʩ. 4). 

 

  
 

ʈʠʩ. 3. ʄʝʪʘʩʦʤʘʪʠʪ ʪʘʣʴʢ-ʢʘʨʙʦʥʘʪ-

ʩʝʨʧʝʥʪʠʥʦʚʦʛʦ ʩʦʩʪʘʚʘ 

(ʥʘʪʫʨʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ) 

 

ʈʠʩ. 4. ʃʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʦʚʘʷ ʩʪʨʫʢʪʫʨʘ 

ʤʝʪʘʩʦʤʘʪʠʪʘ ʪʘʣʴʢïʢʘʨʙʦʥʘʪ-ʩʝʨʧʝʥʪʠ-ʥʦʚʦʛʦ 

ʩʦʩʪʘʚʘ (ʫʚʝʣʠʯʝʥʠʝ 35, ʩ ʘʥʘʣʠʟʘʪʦʨʦʤ) 

 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠ ʧʦʨʦʜʘ ʩʦʩʪʦʠʪ ʠʟ ʩʝʨʧʝʥʪʠʥʘ ʜʦ 40 %, ʢʘʣʴʮʠʪʘ ʜʦ 30 %, ʤʫʩʢʦʚʠʪʘ ʜʦ 5 %, ʪʘʣʴʢʘ 

ʜʦ 5 %, ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ 3é5 %. 

ɺ ʰʣʠʬʝ ʙʝʩʮʚʝʪʥʳʡ ʩʝʨʧʝʥʪʠʥ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʯʝʰʫʝʢ, ʧʣʘʩʪʠʥ, ʘ ʪʘʢʞʝ ʥʝʧʨʘʚʠʣʴʥʳʭ ʟʝʨʝʥ, 

ʭʘʨʘʢʪʝʨʥʳ ʠ ʚʦʣʦʢʥʠʩʪʳʝ ʘʛʨʝʛʘʪʳ. 

ʄʫʩʢʦʚʠʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʯʝʰʫʡʢʘʤʠ, ʧʣʘʩʪʠʥʢʘʤʠ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. ɺ ʤʠʥʝʨʘʣʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʩʝʚʜʦʘʙʩʦʨʙʮʠʷ, ʚ ʩʢʨʝʱʝʥʥʳʭ ʥʠʢʦʣʷʭ ʦʪʤʝʯʘʶʪʩʷ ʚʳʩʦʢʠʝ ʮʚʝʪʘ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʜʦ 0,026. 

ɹʝʩʮʚʝʪʥʳʡ ʪʘʣʴʢ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʤʠʢʨʦʯʝʰʫʡʢʘʤʠ ʠ ʧʣʘʩʪʠʥʘʤʠ ʩ ʚʳʩʦʢʠʤʠ 

ʮʚʝʪʘʤʠ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʠ ʧʨʷʤʳʤ ʧʦʛʘʩʘʥʠʝʤ. 

ɺ ʮʝʣʦʤ, ʩʫʜʷ ʧʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʜʘʥʥʘʷ ʧʦʨʦʜʘ ʙʣʠʟʢʘ ʢ ʣʠʩʪʚʝʥʠʪʘʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1) ʨʫʜʦʚʤʝʱʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʝ ʚʫʣʢʘʥʠʪʳ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ 

ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʤʨʘʩʩʢʦʡ ʩʚʠʪʳ, ʥʘʩʳʱʝʥʥʳʝ ʢʚʘʨʮʝʚʳʤʠ, ʢʘʨʙʦʥʘʪʥʳʤʠ ʞʠʣʘʤʠ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʙʝʨʝʟʠʪʳ ʠ ʣʠʩʪʚʝʥʠʪʳ; 

2) ʧʦʨʦʜʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

(150é300ʦʉ); 

4) ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʚ ʙʝʨʝʟʠʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʦʪʯʝʪʣʠʚʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚʦʟʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʫʶ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ: 

1. ʢʚʘʨʮ + ʩʝʨʠʮʠʪ + ʘʣʴʙʠʪ + ʢʘʨʙʦʥʘʪ + ʧʠʨʠʪ, 

2. ʢʚʘʨʮ + ʩʝʨʠʮʠʪ + ʢʘʨʙʦʥʘʪ + ʧʠʨʠʪ, 
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3. ʢʚʘʨʮ + ʩʝʨʠʮʠʪ, 

4. ʢʚʘʨʮ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ɿʆʅɸʃʔʅʆʉʊʔ ʌʃʖʆʈʀʊʆɺʓʍ ʄɽʊɸʉʆʄɸʊʀʊʆɺ ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

çʇʆɼɻʆʃɽʏʅʆɽè (ʎɽʅʊʈɸʃʔʅʓʁ ɸʃɼɸʅ) 
ɺ.ɸ. ɺʝʢʣʝʥʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʇ.ɸ. ʊʠʰʠʥ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʇʦʜʛʦʣʝʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɺʝʨʭʥʝʷʢʦʢʫʪʩʢʦʛʦ ʧʨʦʛʠʙʘ ʚʙʣʠʟʠ ʟʦʥʳ 

ʩʦʯʣʝʥʝʥʠʷ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʵʣʴʢʦʥʩʢʠʤ ʛʦʨʩʪʦʤ. ɺ ʝʛʦ ʩʪʨʦʝʥʠʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʠʥʪʝʥʩʠʚʥʦ 

ʛʨʘʥʠʪʠʟʠʨʦʚʘʥʥʳʝ ʧʣʘʛʠʦʛʥʝʡʩʳ ʠ ʘʤʬʠʙʦʣʠʪʳ, ʚʳʭʦʜʷʱʠʝ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʜʦʣʠʥʘʭ ʚʨʝʤʝʥʥʳʭ 

ʚʦʜʦʪʦʢʦʚ. ʉʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʟʘʣʝʛʘʶʪ ʜʦʣʦʤʠʪʳ 

ʫʩʪʴʶʜʦʤʩʢʦʡ ʩʚʠʪʳ. ʄʝʟʦʟʦʡʩʢʠʝ ʠʥʪʨʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʡʢʦʚʳʤʠ ʠ ʧʣʘʩʪʦʚʳʤʠ ʪʝʣʘʤʠ 

ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ, ʱʝʣʦʯʥʦ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ ʩʠʝʥʠʪʦʚ ʠ ʤʠʥʝʪʪ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʘʟʥʦʝ 

ʰʪʦʢʦʦʙʨʘʟʥʦʝ ʪʝʣʦ ʛʦʣʴʮʘ ʐʘʤʘʥ, ʩʣʦʞʝʥʥʦʝ ʩʠʝʥʠʪʘʤʠ ʣʝʙʝʜʠʥʩʢʦʛʦ ʠ ʘʣʜʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʦʙʨʘʤʣʝʥʠʠ ʐʘʤʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʟʦʣʦʪʦʥʦʩʥʳʝ ʛʝʤʘʪʠʪ-ʘʥʢʝʨʠʪ-ʢʘʣʴʮʠʪ-

ʢʚʘʨʮʝʚʳʝ ʞʠʣʳ ʩʨʝʜʠ ʠʥʪʝʥʩʠʚʥʦ ʘʥʢʝʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʤʘʩʩʠʚʥʳʭ ʜʦʣʦʤʠʪʦʚ ʫʩʪʴʶʜʦʤʩʢʦʡ ʩʚʠʪʳ [3]. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʭʘʨʘʢʪʝʨʫ ʟʘʣʝʛʘʥʠʷ ʨʫʜʥʳʭ ʪʝʣ ʚ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʇʦʜʛʦʣʝʯʥʦʝ ʪʘʢʞʝ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʧʨʠʨʦʜʥʳʭ ʪʠʧʘ ʨʫʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʟʥʳʤʠ ʬʘʮʠʷʤʠ ʤʝʪʘʩʦʤʘʪʠʪʦʚ 

ʩʝʨʠʮʠʪ-ʘʨʛʠʣʣʠʟʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ. ʇʝʨʚʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʪʝʣʘʤʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʦʢʠʩʣʝʥʥʳʭ ʘʨʛʠʣʣʠʟʠʪʦʚ 

ʥʘ ʢʦʥʪʘʢʪʝ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ ʠ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ. ɺʪʦʨʦʡ ï ʩʚʷʟʘʥ ʩ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʨʠʪʤʠʯʥʳʤʠ 

ʬʣʶʦʨʠʪ-ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʳʤʠ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ ʧʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʧʦʨʦʜʘʤ ʬʫʥʜʘʤʝʥʪʘ, ʪʨʝʪʠʡ ʪʠʧ ʨʫʜ 

ʦʙʨʘʟʫʝʪ ʢʨʫʪʦʧʘʜʘʶʱʠʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʟʦʥʳ ʚ ʢʘʪʘʢʣʘʟʠʨʦʚʘʥʥʳʭ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʘʭ ʩ ʥʘʣʦʞʝʥʥʦʡ 

ʩʨʝʜʥʝʪʝʤʧʝʨʘʪʫʨʥʦʡ ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʦʡ ʘʩʩʦʮʠʘʮʠʝʡ. 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʢʠʩʣʝʥʥʳʝ ʘʨʛʠʣʣʠʟʠʪʳ ʠ ʨʫʜʦʥʦʩʥʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʚ ʟʦʥʘʭ ʜʨʦʙʣʝʥʠʷ ʛʨʘʥʠʪʦ-

ʛʥʝʡʩʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ɸʣʜʘʥʘ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ [2], ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʬʣʶʦʨʠʪʦʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. 

ɿʦʣʦʪʦʥʦʩʥʳʝ ʬʣʶʦʨʠʪʦʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʚ ʧʨʝʜʝʣʘʭ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʇʦʜʛʦʣʝʯʥʦʝ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ 

ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʘ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʩʠʥʩʜʚʠʛʦʚʳʤʠ ʣʘʪʝʨʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʪʨʳʚʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. ɺʳʜʝʣʷʝʪʩʷ ʜʚʘ ʦʨʝʦʣʘ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ï ʶʞʥʳʡ ʠ ʩʝʚʝʨʥʳʡ. ʇʦʟʠʮʠʷ ʶʞʥʦʛʦ ʦʨʝʦʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʴ  ʁ(300é305Á) ʩʤʝʩʪʠʪʝʣʷ ʦʩʥʦʚʥʦʛʦ ʩʜʚʠʛʘ ʠ ʦʥ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʚ ʣʝʞʘʯʝʤ ʢʨʳʣʝ 

ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʉʝʚʝʨʥʳʡ ʦʨʝʦʣ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʝʨʠʝʡ ʩʜʚʠʛʦʚʳʭ ʠ ʩʙʨʦʩʦʚʳʭ ʥʘʨʫʰʝʥʠʡ (ʘʟ. ʧʨ. 

320é330Á). ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʪʝʣ ʷʚʣʷʝʪʩʷ ʠʭ ʨʠʪʤʠʯʥʦʝ ʩʪʨʦʝʥʠʝ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʩʪʝʧʝʥʴʶ ʧʝʨʝʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʧʦʨʦʜ. ʇʨʠ ʵʪʦʤ, ʚʳʜʝʣʷʝʪʩʷ ʜʦ ʪʨʝʭ ʧʦʨʷʜʢʦʚ 

ʨʠʪʤʠʯʥʦʩʪʠ ï ʤʘʢʨʦ-, ʤʝʟʦ- ʠ ʤʠʢʨʦʨʠʪʤʳ. ʄʘʢʨʦʨʠʪʤʠʯʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝʤ ʟʦʥ ʩ ʚʠʜʠʤʳʤ 

ʬʣʶʦʨʠʪʦʤ ʤʦʱʥʦʩʪʴʶ ʦʪ ʜʚʫʭ ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ. ʄʝʟʦʨʠʪʤʳ ʧʦʜʯʝʨʢʠʚʘʶʪʩʷ ʚʘʨʠʘʮʠʷʤʠ ʩʪʝʧʝʥʠ ʤʝʪʘʩʦʤʘʪʦʟʘ 

ʚ ʦʙʲʝʤʘʭ ʜʦ 1 ʤ ʧʦ ʚʝʨʪʠʢʘʣʠ. ʄʠʢʨʦʨʠʪʤʠʯʥʦʩʪʴ ʬʠʢʩʠʨʫʝʪʩʷ ʩʦʛʣʘʩʥʦʡ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʣʦʩʯʘʪʦʩʪʴʶ 

ʤʝʪʘʩʦʤʘʪʠʪʦʚ. 

ʇʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚʳʜʝʣʷʝʪʩʷ ʪʨʠ ʪʠʧʘ ʨʘʟʨʝʟʦʚ ʤʘʢʨʦʨʠʪʤʦʚ ï ʢʚʘʨʮ-

ʩʝʨʠʮʠʪ (ʤʫʩʢʦʚʠʪ)-ʬʣʶʦʨʠʪʦʚʳʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʪʨʦʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʟʘʣʝʞʠ, ʬʣʶʦʨʠʪ-

ʢʚʘʨʮʝʚʳʡ ʠ ʩʝʨʠʮʠʪʦʚʳʡ (ʤʫʩʢʦʚʠʪʦʚʳʡ), ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ ʚʝʨʭʥʠʤ ʛʦʨʠʟʦʥʪʘʤ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʟʘʣʝʞʠ. 

ʂʚʘʨʮ-ʩʝʨʠʮʠʪ(ʤʫʩʢʦʚʠʪ)-ʬʣʶʦʨʠʪʦʚʳʡ ʪʠʧ ʨʘʟʨʝʟʘ ʚʢʣʶʯʘʝʪ ʪʨʠ ʤʝʟʦʨʠʪʤʘ. ʅʠʞʥʠʡ ʤʝʟʦʨʠʪʤ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʟʦʥ ï ʢʚʘʨʮ-ʩʝʨʠʮʠʪ-ʬʣʶʦʨʠʪʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ, ʦʢʠʩʣʝʥʥʳʭ ʧʦʨʦʜ ʠ ʠʟʤʝʥʝʥʥʳʭ ʛʨʘʥʠʪʦ-

ʛʥʝʡʩʦʚ (ʜʦʣʷ ʠʟʤʝʥʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ 36 %). ʉʨʝʜʥʠʡ ʤʝʟʦʨʠʪʤ ʩʣʦʞʝʥ ʧʨʦʞʠʣʢʦʚʦ-ʧʦʣʦʩʯʘʪʳʤʠ ʧʦʨʦʜʘʤʠ, ʚ 

ʢʦʪʦʨʳʭ ʩʪʝʧʝʥʴ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩʥʠʟʫ ʚʚʝʨʭ ʦʪ 50é55 ʜʦ 25é30 %. ɺ ʩʦʩʪʘʚʝ 

ʨʠʪʤʘ ʚʳʜʝʣʷʝʪʩʷ ʜʚʝ ʟʦʥʳ ï ʧʦʣʦʩʯʘʪʳʭ ʠ ʧʨʦʞʠʣʢʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʚʝʨʭʥʝʛʦ ʤʝʟʦʨʠʪʤʘ ʨʘʟʨʝʟʘ 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʪʨʠ ʟʦʥʳ ï ʰʣʠʨʦʚʳʭ ʠ ʧʷʪʥʠʩʪʳʭ ʬʣʶʦʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚ ʠ 

ʘʨʛʠʣʣʠʟʠʨʦʚʘʥʥʳʭ ʘʤʬʠʙʦʣʠʪʦʚ. 

ʌʣʶʦʨʠʪ-ʢʚʘʨʮʝʚʳʡ ʪʠʧ ʨʘʟʨʝʟʘ ʚʢʣʶʯʘʝʪ ʜʚʘ ʤʝʟʦʨʠʪʤʘ. ʅʠʞʥʠʡ ʨʠʪʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʘʙʦʡ 

ʩʪʝʧʝʥʴʶ ʤʝʪʘʩʦʤʘʪʦʟʘ, ʫʤʝʥʴʰʘʶʱʝʡʩʷ ʩʥʠʟʫ ʚʚʝʨʭ ʦʪ 32 ʜʦ 15 % (ʟʦʥʘ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʥʳʭ ʠ ʩʣʘʙʦ 

ʠʟʤʝʥʝʥʥʳʭ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚ). ɿʜʝʩʴ ʥʘʯʘʣʴʥʳʝ ʩʪʘʜʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʬʠʢʩʠʨʫʶʪʩʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ 

ʙʝʩʮʚʝʪʥʦʛʦ ʬʣʶʦʨʠʪʘ (ʨʘʟʤʝʨʦʤ ʜʦ 0,25 ʤʤ) ʥʘ ʢʦʥʪʘʢʪʘʭ ʧʝʨʚʠʯʥʳʭ ʢʚʘʨʮʝʚʳʭ ʟʝʨʝʥ ʩ ʧʦʣʝʚʳʤʠ ʰʧʘʪʘʤʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚ ʚʳʨʘʞʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʦʥʦʤʠʥʝʨʘʣʴʥʳʭ 

ʘʛʨʝʛʘʪʦʚ ʟʦʥʘʣʴʥʳʭ ʟʝʨʝʥ ʬʣʶʦʨʠʪʘ ʨʘʟʤʝʨʦʤ ʜʦ 0,5 ʤʤ. ɺʝʨʭʥʠʡ ʤʝʟʦʨʠʪʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʚʦʣʴʥʦ 

ʠʥʪʝʥʩʠʚʥʦʡ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ, ʟʜʝʩʴ ʩʥʠʟʫ ʚʚʝʨʭ ʚʳʜʝʣʷʝʪʩʷ ʯʝʪʳʨʝ ʟʦʥʳ: ʧʦʣʦʩʯʘʪʳʭ 

ʤʝʪʘʩʦʤʘʪʠʪʦʚ, ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʙʨʝʢʯʠʡ, ʦʢʠʩʣʝʥʥʳʭ ʧʦʨʦʜ ʠ ʬʣʶʦʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚ. 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

ɺ ʩʝʨʠʮʠʪʦʚʦʤ ʪʠʧʝ ʨʘʟʨʝʟʘ ʩʥʠʟʫ ʚʚʝʨʭ ʚʳʜʝʣʷʶʪʩʷ ʬʣʶʦʨʠʪ-ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʳʡ, ʬʣʶʦʨʠʪ-

ʢʚʘʨʮʝʚʳʡ, ʩʝʨʠʮʠʪʦʚʳʡ ʠ ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʳʡ ʤʝʟʦʨʠʪʤʳ. 

ɺʦ ʬʣʶʦʨʠʪ-ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʦʤ ʤʝʟʦʨʠʪʤʝ ʚʳʜʝʣʷʝʪʩʷ ʪʨʠ ʟʦʥʳ ï ʩʣʘʙʦʡ (ʜʦ 25 %), ʠʥʪʝʥʩʠʚʥʦʡ ʠ 

ʫʤʝʨʝʥʥʦʡ (ʜʦ 38 %) ʧʝʨʝʨʘʙʦʪʢʠ. ʌʣʶʦʨʠʪ-ʢʚʘʨʮʝʚʳʡ ʤʝʟʦʨʠʪʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʦʙʲʝʜʠʥʷʝʪ ʪʨʠ ʟʦʥʳ ï ʧʷʪʥʠʩʪʳʭ, ʧʦʣʦʩʯʘʪʳʭ ʠ ʦʢʠʩʣʝʥʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ. 

ʉʝʨʠʮʠʪʦʚʳʡ ʤʝʟʦʨʠʪʤ ʩʣʘʛʘʝʪʩʷ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʤʠ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʘʤʠ. ʇʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʨʦʷʚʣʝʥʠʷ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʟʜʝʩʴ ʩʥʠʟʫ ʚʚʝʨʭ ʚʳʜʝʣʷʶʪʩʷ ʟʦʥʳ ʫʤʝʨʝʥʥʦʡ (30é60 %), 

ʠʥʪʝʥʩʠʚʥʦʡ (60é70 %) ʠ ʩʣʘʙʦʡ (ʜʦ 30 %) ʧʝʨʝʨʘʙʦʪʢʠ. ɺ ʧʨʝʜʝʣʘʭ ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʦʛʦ ʤʝʟʦʨʠʪʤʘ ʩʥʠʟʫ ʚʚʝʨʭ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʜʚʝ ʟʦʥʳ ï ʪʝʥʝʚʳʭ ʠ ʧʦʣʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ. 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʫʜʦʥʦʩʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʜʚʫʭ ʧʘʨʘʛʝʥʝʟʠʩʦʚ. ʈʘʥʥʷʷ ʘʩʩʦʮʠʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʠʨʠʪʦʤ, ʩʝʨʠʮʠʪʦʤ ʠ ʟʝʨʥʠʩʪʳʤ ʢʚʘʨʮʝʤ, 

ʚʪʦʨʘʷ ï ʭʘʣʮʝʜʦʥʦʚʠʜʥʳʤ ʢʚʘʨʮʝʤ, ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʬʣʶʦʨʠʪʦʤ ʠ ʧʠʨʠʪʦʤ. ʇʨʠ ʵʪʦʤ, ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʧʠʨʠʪ-ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ ʬʠʢʩʠʨʫʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʢʫʱʠʭ ʧʨʦʞʠʣʢʦʚ, ʩʣʦʞʝʥʥʳʭ ʩʝʨʠʮʠʪʦʤ 

ʠ ʧʠʨʠʪʦʤ, ʠ ʧʩʝʚʜʦʤʦʨʬʥʦʝ ʟʘʤʝʱʝʥʠʝ ʪʝʤʥʦʮʚʝʪʦʚ (ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ, ʧʠʨʦʢʩʝʥʦʚ ʠ ʙʠʦʪʠʪʘ) 

ʩʫʣʴʬʠʜʠʟʠʨʦʚʘʥʥʳʤ ʪʦʥʢʦʯʝʰʫʡʯʘʪʳʤ ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪʦʚʳʤ ʘʛʨʝʛʘʪʦʤ, ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ 

ʫʜʣʠʥʝʥʠʝʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʟʝʨʝʥ ʩʦʛʣʘʩʥʦ ʩʧʘʡʥʦʩʪʠ ʤʠʥʝʨʘʣʘ-ʭʦʟʷʠʥʘ. ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ 

ʚʝʜʝʪ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʭʣʦʨʠʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʚʘʨʮ-ʧʠʨʠʪ-ʩʝʨʠʮʠʪʦʚʦʛʦ ʘʛʨʝʛʘʪʘ ʧʦ ʧʣʘʛʠʦʢʣʘʟʫ. ʉʣʝʜʫʶʱʠʤ 

ʵʪʘʧʦʤ ʟʘʤʝʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʣʦʞʝʥʠʝ ʢʘʣʠʝʚʳʭ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʨʘʟʚʠʪʠʠ ʢʚʘʨʮʘ, ʩʝʨʠʮʠʪʘ ʠ 

ʧʠʨʠʪʘ ʚ ʧʝʣʠʪʠʟʠʨʦʚʘʥʥʦʡ ʤʘʪʨʠʮʝ ʠʩʭʦʜʥʳʭ ʟʝʨʝʥ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʦʛʦ 

ʤʝʪʘʩʦʤʘʪʦʟʘ ʬʠʢʩʠʨʫʝʪʩʷ ʜʝʟʠʥʪʝʛʨʘʮʠʝʡ ʧʩʝʚʜʦʤʦʨʬʦʟ ʚ ʦʜʥʦʨʦʜʥʳʡ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʘʛʨʝʛʘʪ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʩʝʨʠʮʠʪʘ ʚ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʤʫʩʢʦʚʠʪ ʠ ʯʘʩʪʠʯʥʦʡ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ ʨʝʣʠʢʪʦʚʦʛʦ ʢʚʘʨʮʘ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʣʘʩʪʦʧʦʨʬʠʨʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʈʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚ ʜʘʥʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʟʦʣʦʪʦʤ, ʘʨʩʝʥʦʧʠʨʠʪʦʤ, ʤʠʢʩʠʪʦʤ ʠ ʧʠʨʠʪʦʤ, ʩ ʷʚʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʩʣʝʜʥʝʛʦ. 

ʅʘʣʦʞʝʥʠʝ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ʧʠʨʠʪ-ʬʣʶʦʨʠʪ-ʢʚʘʨʮʝʚʦʛʦ ʧʘʨʘʛʝʥʝʟʠʩʘ ʬʠʢʩʠʨʫʶʪʩʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ 

ʙʝʩʮʚʝʪʥʦʛʦ ʬʣʶʦʨʠʪʘ (ʨʘʟʤʝʨʦʤ ʜʦ 0,25 ʤʤ) ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʧʨʦʞʠʣʢʦʚ ʠ ʥʘ ʢʦʥʪʘʢʪʘʭ ʧʝʨʚʠʯʥʳʭ ʢʚʘʨʮʝʚʳʭ 

ʟʝʨʝʥ ʩ ʧʦʣʝʚʳʤʠ ʰʧʘʪʘʤʠ ʚ ʥʝʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜʘʭ ʠ ʩ ʧʠʨʠʪ-ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʳʤ ʤʘʪʨʠʢʩʦʤ ʚ ʨʘʥʥʠʭ 

ʤʝʪʘʩʦʤʘʪʠʪʘʭ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʘ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʟʝʨʝʥ ʧʣʘʚʠʢʦʚʦʛʦ ʰʧʘʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʢʨʫʧʥʳʭ 5 ʤʤ ʠ ʙʦʣʝʝ ʠʟʦʤʝʪʨʠʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʭʘʣʮʝʜʦʥʦʚʠʜʥʦʛʦ ʢʚʘʨʮʘ ʠ ʟʝʨʥʠʩʪʦʛʦ ʬʣʶʦʨʠʪʘ. ɺʦ ʬʣʶʦʨʠʪʘʭ, 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʥʘ ʵʪʦʤ ʵʪʘʧʝ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʦʩʪʦʚʘʷ ʟʦʥʘʣʴʥʦʩʪʴ. ɿʘʢʣʶʯʠʪʝʣʴʥʳʝ ʩʪʘʜʠʠ ʬʣʶʦʨʠʪʦʚʦʛʦ 

ʤʝʪʘʩʦʤʘʪʦʟʘ ʚʳʨʘʞʘʶʪʩʷ ʚ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʬʣʶʦʨʠʪ-ʢʚʘʨʮʝʚʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʩʦʙʠʨʘʪʝʣʴʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʧʣʘʚʠʢʦʚʦʛʦ ʰʧʘʪʘ. ʇʨʠ ʵʪʦʤ, ʥʘ ʢʦʥʪʘʢʪʘʭ ʬʣʶʦʨʠʪʘ ʩ ʧʠʨʠʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʳ ʢʦʨʨʦʟʠʠ ʠ ʨʘʩʪʚʦʨʝʥʠʷ 

ʩʫʣʴʬʠʜʘ. ʉʦʧʨʷʞʝʥʥʘʷ ʩ ʢʚʘʨʮ-ʬʣʶʦʨʠʪʦʚʳʤ ʤʝʪʘʩʦʤʘʪʦʟʦʤ ʨʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʠʨʠʪʘ ʜʚʫʭ ʛʝʥʝʨʘʮʠʡ ʧʨʠ ʥʘʣʠʯʠʠ ʟʦʣʦʪʘ, ʤʦʣʠʙʜʝʥʠʪʘ ʠ ʩʝʨʝʙʨʷʥʦʡ ʯʝʨʥʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʠʨʶʢʦʚ ɽ.ʀ., ɺʝʢʣʝʥʢʦ ɺ.ɸ. ɿʦʣʦʪʦʥʦʩʥʳʝ ʬʣʶʦʨʠʪʦʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ ʧʨʦʷʚʣʝʥʠʷ ʇʦʜʛʦʣʝʯʥʦʝ 
(ʮʝʥʪʨʘʣʴʥʳʡ ɸʣʜʘʥ) // ɺʝʩʪʥʠʢ ʊɻʋ. ï ʊʦʤʩʢ, 2006. ï ˉ 14. ï ʉ. 52 ï 68. 

2. ɺʝʪʣʫʞʩʢʠʭ ɺ.ɻ., ʂʘʟʘʥʩʢʠʡ ɺ.ʀ., ʂʦʯʝʪʢʦʚ ɸ.ʗ. ʗʥʦʚʩʢʠʡ ɺ.ʄ. ɿʦʣʦʪʦʨʫʜʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ 
ɸʣʜʘʥʘ // ɻʝʦʣʦʛʠʷ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ï ʄ., 2002. ï ʊ. 44. ï ˉ 6. ï ʉ. 467 ï 499. 

3. ʊʠʰʠʥ ʇ.ɸ., ɹʠʨʶʢʦʚ ɽ.ʀ., ɹʦʨʦʟʥʦʚʩʢʘʷ ʅ.ʅ., ɹʠʨʶʢʦʚʘ ʅ.ʅ. ʠ ʜʨ. ɿʦʣʦʪʦʩʫʣʴʬʠʜʥʦʝ ʧʨʦʷʚʣʝʥʠʝ 
çʇʦʜʛʦʣʝʯʥʦʝè ï ʥʦʚʳʡ ʪʠʧ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʥʘ ʎʝʥʪʨʘʣʴʥʦʤ ɸʣʜʘʥʝ // ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʷ, 
2007. ï ˉ 1. ï ʉ. 71 ï 82. 

 
ʄʀʅɽʈɸʃʔʅʓʁ ʉʆʉʊɸɺ ʈʋɼ ʀ ɻɽʅɽɿʀʉ ɺɽʈʍʅɽ-ʆʄʆʃʆʅʉʂʆɻʆ ɾɽʃɽɿʆʈʋɼʅʆɻʆ 

ʄɽʉʊʆʈʆɾɼɽʅʀʗ (ʄɸɻɸɼɸʅʉʂɸʗ ʆɹʃɸʉʊʔ) 
ɺ.ɺ. ɻʘʬʥʝʨ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ ʀ.ɺ. ʂʫʯʝʨʝʥʢʦ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝʩʫʨʩʳ ʞʝʣʝʟʥʳʭ ʨʫʜ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʳʭʦʜʘʤ ʜʦʨʠʬʝʡʩʢʦʛʦ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʆʤʦʣʦʥʩʢʦʛʦ ʩʨʝʜʠʥʥʦʛʦ ʤʘʩʩʠʚʘ ʦʙʰʠʨʥʦʡ ʆʤʦʣʦʥʩʢʦʡ ʞʝʣʝʟʦʨʫʜʥʦʡ 

ʧʨʦʚʠʥʮʠʠ. ʇʨʦʤʳʰʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʜʦʨʠʬʝʡʩʢʠʝ ʞʝʣʝʟʠʩʪʳʝ ʢʚʘʨʮʠʪʳ. ʀʟʚʝʩʪʥʳʝ ʤʝʣʢʠʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʠ ʧʫʥʢʪʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʞʝʣʝʟʥʳʭ ʨʫʜ ʩʢʘʨʥʦʚʦʛʦ, ʩʪʨʘʪʠʬʦʨʤʥʦʛʦ ʠ ʜʨʫʛʠʭ 

ʪʠʧʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʟʦʟʦʡʩʢʦʡ ʤʠʥʝʨʘʛʝʥʠʝʡ, ʚ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʝ ʙʫʜʫʪ ʠʤʝʪʴ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. 

ʆʤʦʣʦʥʩʢʘʷ ʞʝʣʝʟʦʨʫʜʥʘʷ ʧʨʦʚʠʥʮʠʷ ʧʦ ʩʚʦʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʝ, ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʢʦʣʠʯʝʩʪʚʫ 

ʨʫʜʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʤʘʩʰʪʘʙʘʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ʚʧʦʣʥʝ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʤʥʦʛʠʤʠ 

ʞʝʣʝʟʦʨʫʜʥʳʤʠ ʧʨʦʚʠʥʮʠʷʤʠ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ɾʝʣʝʟʠʩʪʳʝ ʢʚʘʨʮʠʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʯʪʠ ʥʘ ʚʩʝʭ 

ʚʳʭʦʜʘʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʘ ʥʘ ʚʳʷʚʣʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʞʝʣʝʟʘ ʶʞʥʘʷ ʯʘʩʪʴ ʆʤʦʣʦʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ, ï ʖʞʥʦ-ʆʤʦʣʦʥʩʢʠʡ ʞʝʣʝʟʦʨʫʜʥʳʡ ʨʘʡʦʥ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ 

ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʫʜʥʳʭ ʧʦʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʆʤʦʣʦʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʚʳʜʝʣʝʥʦ ʜʚʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʠʧʘ ʦʨʫʜʝʥʝʥʠʷ: ʜʦʢʝʤʙʨʠʡʩʢʠʝ ʞʝʣʝʟʠʩʪʳʝ ʢʚʘʨʮʠʪʳ ʠ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ 

ʤʘʛʥʝʪʠʪʦʚʳʝ ʩʢʘʨʥʳ. ʉ ʜʦʢʝʙʨʠʡʩʢʠʤʠ ʨʫʜʘʤʠ ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫʶʪ ʪʝʣʘ ʢʦʩʴʚʠʪʦʚ ï ʩʦʙʩʪʚʝʥʥʦ ʤʘʛʤʘʪʦʛʝʥʥʳʝ 

ʨʫʜʳ ʫʩʣʦʚʥʦ ʧʦʟʜʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʨʫʜʥʳʤ ʧʦʣʝʤ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʆʣʴʜʷʥʩʢʦʝ, ʚ 



                                  

                      

                                                                                                                                  94 

 

 

ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ɺʝʨʭʥʝ-ʆʤʦʣʦʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ 

ʣʝʚʦʙʝʨʝʞʴʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʆʣʴʜʷʥʠ ʚ 3,5 ʢʤ ʦʪ ʤʝʩʪʘ ʝʝ ʚʧʘʜʝʥʠʷ ʚ ʨ. ʆʤʦʣʦʥ. 

ɾʝʣʝʟʠʩʪʳʝ ʢʚʘʨʮʠʪʳ ʨʘʡʦʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ ʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʨʫʜ ʂʄɸ, 

ʂʨʠʚʦʛʦ ʈʦʛʘ, ʂʘʨʝʣʠʠ. ʆʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʨʝʜʠ ʛʣʫʙʦʢʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʧʦʨʦʜ ʘʨʭʝʡʩʢʦʛʦ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʙʣʘʜʘʶʪ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʯʝʨʪʘʤʠ ʩʪʨʦʝʥʠʷ: ʛʨʫʙʦʧʦʣʦʩʯʘʪʳʝ, ʥʝʷʩʥʦ-ʧʦʣʦʩʯʘʪʳʝ 

ʠʣʠ ʤʘʩʩʠʚʥʦ-ʚʢʨʘʧʣʝʥʥʳʝ, ʦʙʳʯʥʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ (0,5é4 ʤʤ), ʩʦʜʝʨʞʘʪ ʟʝʨʥʘ ʘʤʬʠʙʦʣʘ ʠ ʧʠʨʦʢʩʝʥʘ. ʊʘʢʠʝ 

ʨʫʜʳ ɻ.ʉ. ʄʦʤʜʞʠ (1970 ʛ.) ʚʳʜʝʣʷʝʪ ʚ ʦʩʦʙʳʡ ʧʦʜʪʠʧ ʛʣʫʙʦʢʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ, ʘ 

ʧʨʦʚʦʜʠʚʰʠʡ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ ʂʄɸ ɺ.ʅ. ɻʫʩʝʣʴʥʠʢʦʚ (1971 ʛ.) ʧʦʜʦʙʥʳʝ ʨʫʜʳ 

ʦʪʥʦʩʠʣ ʢ ʪʠʧʫ ʞʝʣʝʟʠʩʪʳʭ ʨʦʛʦʚʠʢʦʚ. ʕʪʦ ʦʩʦʙʘʷ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʞʝʣʝʟʠʩʪʳʭ ʧʦʨʦʜ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ ʠʭ ʦʯʝʥʴ ʚʝʣʠʢʘ, ʧʦʩʢʦʣʴʢʫ ʢʨʫʧʥʦʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʤʘʛʥʝʪʠʪʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʟʚʣʝʯʝʥʠʝ ʧʦʯʪʠ 

ʚʩʝʛʦ ʨʫʜʥʦʛʦ ʞʝʣʝʟʘ ʧʫʪʝʤ ʧʨʦʩʪʦʡ ʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ 

ʨʫʜʥʦʡ ʤʘʩʩʳ. 

ʊʠʧʠʯʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʞʝʣʝʟʦʨʫʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʞʝʣʝʟʠʩʪʳʝ 

ʨʦʛʦʚʠʢʠ ʂʫʨʩʢʦʛʦ ʨʘʡʦʥʘ ʂʄɸ ʠ ʂʦʨʩʘʢ-ʄʦʛʠʣʳ ʚ ʇʨʠʘʟʦʚʴʝ, ʚ ʯʠʩʣʝ ʪʘʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ï ɾʜʘʥʦʚʩʢʦʝ 

(ʚʙʣʠʟʠ ʄʘʨʠʫʧʦʣʷ), ʂʠʪʦʡʩʢʦʝ, ɾʠʜʦʡ, ɹʘʡʢʘʣʴʩʢʦʝ, ʨʷʜ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ɺʦʩʪʦʯʥʦʤ ʉʘʷʥʝ, ʆʣʝʥʝʛʦʨʩʢʦʝ ʠ 

ʂʠʨʦʚʦʛʦʨʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʂʦʣʴʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ. 

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʘʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ, 

ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʩʚʦʝʦʙʨʘʟʠʝ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ ʆʤʦʣʦʥʩʢʦʛʦ ʤʘʩʩʠʚʘ. 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ ʆʤʦʣʦʥʩʢʦʛʦ ʤʘʩʩʠʚʘ 

 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ 

ʪʠʧ 

ʊʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ 

ɺʘʞʥʝʡʰʠʝ ʤʠʥʝʨʘʣʴʥʳʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʉʦʜʝʨʞʘʥʠʝ ʛʣʘʚʥʳʭ 

ʤʠʥʝʨʘʣʦʚ, % 

ɾʝʣʝʟʠʩʪʳʡ 

ʨʦʛʦʚʠʢ 

(ʆʤʦʣʦʥʩʢʠʡ 

ʤʘʩʩʠʚ) 

ʅʝʷʩʥʦʧʦʣʦʩʯʘʪʳʝ, 

ʤʘʩʩʠʚʥʦ-ʚʢʨʘʧʣʝʥʥʳʝ, 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ 

ʂʚʘʨʮ-ʤʘʛʥʝʪʠʪʦʚʳʡ, 

ʘʤʬʠʙʦʣ-ʢʚʘʨʮ-

ʤʘʛʥʝʪʠʪʦʚʳʡ, ʧʠʨʦʢʩʝʥ-

ʘʤʬʠʙʦʣ-ʢʚʘʨʮ-

ʤʘʛʥʝʪʠʪʦʚʳʡ 

ʄgt ï 50é75 

ʅʝʨʫʜʥʳʝ ï 25é50 

ʀʪʘʙʠʨʠʪ 

(ʂʄɸ) 

ʊʦʥʢʦʧʦʣʦʩʯʘʪʳʡ, 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ 

ɾʝʣʝʟʥʦ-ʩʣʶʜʢʦʚʳʡ, 

ʤʘʛʥʝʪʠʪ-ʞʝʣʝʟʥʦ-

ʩʣʶʜʢʦʚʳʡ, ʢʘʨʙʦʥʘʪʥʳʡ, 

ʢʚʘʨʮʝʚʳʡ 

ʄgt ï ʤʝʥʝʝ10 

ɾʝʣʝʟʥʘʷ ʩʣʶʜʢʘ ï 

ʙʦʣʝʝ 30é40 

ʅʝʨʫʜʥʳʝ (ʷʰʤʘ) ï 

ʦʢʦʣʦ 40 

ɼʞʝʩʧʠʣʠʪ 

(ʂʄɸ) 

ʈʘʟʥʦʧʦʣʦʩʯʘʪʳʡ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ 

ɾʝʣʝʟʥʦ-ʩʣʶʜʢʦʚʦ-

ʤʘʛʥʝʪʠʪʦʚʳʡ, ʤʘʛʥʝʪʠʪ-

ʞʝʣʝʟʥʦ-ʩʣʶʜʢʦʚʳʡ, 

ʢʘʨʙʦʥʘʪʥʳʡ,ʵʛʝʨʠʥʦʚʳʡ, 

ʙʠʦʪʠʪʦʚʳʡ. 

ʄgt ï ʙʦʣʝʝ 20é40 

ɾʝʣʝʟʥʘʷ ʩʣʶʜʢʘ ï 

ʦʢʦʣʦ 30é40 

ʅʝʨʫʜʥʳʝ ï ʦʢʦʣʦ 40 

ʊʘʢʦʥʠʪ 

(ʂʄɸ) 

ɻʨʫʙʦʧʦʣʦʩʯʘʪʳʡ, ʤʝʣʢʦ-

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ 

ʂʘʨʙʦʥʘʪʥʳʡ, 

ʜʦʣʦʤʠʪʦʚʳʡ, 

ʘʥʢʝʨʠʪʦʚʳʡ, ʩʠʣʠʢʘʪʥʳʡ, 

ʢʫʤʤʠʥʛʪʦʥʠʪʦʚʳʡ, 

ʪʨʝʤʦʣʠʪʦʚʳʡ ʠ ʜʨ. 

ʄgt ï ʦʢʦʣʦ 30é45 

ɾʝʣʝʟʥʘʷ ʩʣʶʜʢʘ ï 

ʦʢʦʣʦ 10 

ʅʝʨʫʜʥʳʝ ï ʙʦʣʝʝ 55 

 

ʈʫʜʥʳʝ ʪʝʣʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 15é40 ʤ ʩʣʦʞʝʥʳ ʢʦʤʧʘʢʪʥʳʤʠ ʨʫʜʘʤʠ ʠʣʠ ʨʘʟʜʝʣʝʥʳ ʛʦʨʠʟʦʥʪʘʤʠ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʦʨʫʜʝʥʝʣʳʭ ʧʦʨʦʜ ʤʦʱʥʦʩʪʴʶ ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ. ɿʘʣʝʛʘʥʠʝ 

ʨʫʜʥʳʭ ʪʝʣ ʢʨʫʪʦʝ (40é85Á), ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʩʦʛʣʘʩʥʦʝ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ. 

ɺʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʚ ʣʝʞʘʯʝʤ ʙʦʢʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʤʬʠʙʦʣʠʪʘʤʠ (ʨʠʩ. 1) ʠʣʠ ʦʩʥʦʚʥʳʤʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ, ʨʝʞʝ ʛʘʙʙʨʦ-ʜʠʘʙʘʟʘʤʠ (ʨʫʜʦʧʨʦʷʚʣʝʥʠʝ ʄʘʛʥʝʪʠʪʦʚʦʝ). ʆʩʥʦʚʥʳʝ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʧʨʝʪʝʨʧʝʣʠ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʝ ʟʘʤʝʱʝʥʠʝ ï ʤʘʛʥʝʪʠʪʠʟʘʮʠʶ.  

 

 
ʈʠʩ. 1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ 

(ʧʠʨʠʪ Ÿʧʠʨʨʦʪʠʥ Ÿʤʘʛʥʝʪʠʪ). ɹʝʟ ʘʥʘʣʠʟʘʪʦʨʘ 

 

ʄʘʛʥʝʪʠʪ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ 

ʧʠʨʨʦʪʠʥʫ 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

ɺ ʰʣʠʬʘʭ ʠʟ ʦʨʫʜʝʥʝʣʳʭ ʧʦʨʦʜ ɺʝʨʭʥʝ-ʆʤʦʣʦʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚʩʝ ʩʪʘʜʠʠ 

ʟʘʤʝʱʝʥʠʷ ʘʤʬʠʙʦʣʠʪʘ ʤʘʛʥʝʪʠʪʦʤ. ʅʘ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʨʫʜʥʦʛʦ ʪʝʣʘ ʤʘʛʥʝʪʠʪ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ 

ʘʤʬʠʙʦʣʠʪʘʭ ʚ ʚʠʜʝ ʥʝʧʨʘʚʠʣʴʥʳʭ, ʦʙʦʩʦʙʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʢʦʧʣʝʥʠʡ, ʣʠʥʟʦʯʝʢ ʠʣʠ ʣʘʧʯʘʪʳʭ ʟʝʨʝʥ, 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʦ ʩʪʳʢʘʤ ʟʝʨʝʥ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ ʠ ʧʠʨʦʢʩʝʥʫ ʠ ʧʦ ʪʨʝʱʠʥʘʤ ʚ ʥʠʭ. ɺ 

ʫʯʘʩʪʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʙʣʠʞʝ ʢ ʨʫʜʥʦʤʫ ʪʝʣʫ, ʤʘʛʥʝʪʠʪʦʚʳʝ ʩʢʦʧʣʝʥʠʷ ʨʘʟʨʘʩʪʘʶʪʩʷ, ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʞʠʣʢʘʤʠ ʠ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʧʠʪʳʚʘʶʪ ʚʩʶ ʧʦʨʦʜʫ. ɾʠʣʢʠ ʤʘʛʥʝʪʠʪʘ ʨʘʩʯʣʝʥʷʶʪ ʧʦʨʦʜʫ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʨʘʟʥʦʚʝʣʠʢʠʝ ʧʦ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʠ ʠ ʟʝʨʥʘ, ʧʦʩʪʝʧʝʥʥʦ ʟʘʤʝʱʘʷ ʠʭ. ɺ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʘʤʬʠʙʦʣʠʪʳ ʟʘʤʝʱʝʥʳ 

ʧʦʣʥʦʩʪʴʶ, ʚʦʟʥʠʢʘʶʪ ʩʧʣʦʰʥʳʝ ʤʘʩʩʳ ʤʘʛʥʝʪʠʪʘ ʩ ʨʝʜʢʠʤʠ ʤʝʣʢʠʤʠ ʨʝʣʠʢʪʦʚʳʤʠ ʟʝʨʥʘʤʠ ʘʤʬʠʙʦʣʘ ʠ 

ʧʠʨʦʢʩʝʥʘ. 

ɺ ʚʠʩʷʯʝʤ ʙʦʢʫ ʨʫʜʥʳʭ ʪʝʣ ʞʝʣʝʟʠʩʪʳʝ ʢʚʘʨʮʠʪʳ ʩʤʝʥʷʶʪʩʷ ʤʠʛʤʘʪʠʪʘʤʠ. ʄʠʛʤʘʪʠʪʳ ʤʝʩʪʘʤʠ 

ʨʘʩʩʣʘʠʚʘʶʪ ʨʫʜʥʳʝ ʪʝʣʘ ʠ ʪʦʛʜʘ ʠʭ ʤʝʣʘʥʦʩʦʤʘ ʠʟʙʠʨʘʪʝʣʴʥʦ ʟʘʤʝʱʘʝʪʩʷ ʤʘʛʥʝʪʠʪʦʤ ʠ ʢʚʘʨʮʝʤ. ʀʤʝʥʥʦ ʚ ʵʪʠʭ 

ʩʣʫʯʘʷʭ ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʨʫʜ. 

ʈʫʜʳ ï ʧʣʦʪʥʳʝ, ʪʝʤʥʦ-ʩʝʨʳʝ, ʧʦʯʪʠ ʯʝʨʥʳʝ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʙʣʝʩʢʦʤ (ʨʠʩ. 2, 3). ʆʥʠ ʩʣʦʞʝʥʳ 

ʤʘʛʥʝʪʠʪʦʤ (55é65 %) ʠ ʢʚʘʨʮʝʤ (35é55 %). ʂʨʦʤʝ ʧʦʩʪʦʷʥʥʦʡ ʧʨʠʤʝʩʠ ʘʧʘʪʠʪʘ ʨʫʜʳ ʯʘʩʪʦ ʩʦʜʝʨʞʘʪ 

ʘʢʪʠʥʦʣʠʪ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪ ʧʩʝʚʜʦʤʦʨʬʦʟʳ ʧʦ ʧʠʨʦʢʩʝʥʫ ʠ ʙʫʨʦ-ʟʝʣʝʥʦʡ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʝ ï ʨʝʣʠʢʪʘʤ 

ʦʩʥʦʚʥʳʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ ʠ ʘʤʬʠʙʦʣʠʪʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʧʦʨʦʜ ʆʤʦʣʦʥʩʢʦʛʦ ʘʨʭʝʷ [1]. 

 

  
 

ʈʠʩ. 2. ɺʢʨʘʧʣʝʥʠʷ ʧʠʨʠʪʘ ʚ ʤʘʩʩʠʚʥʦʡ 

ʤʘʛʥʝʪʠʪʦʚʦʡ ʨʫʜʝ 

 

ʈʠʩ. 3. ɽʜʠʥʠʯʥʳʝ ʟʝʨʥʘ ʧʠʨʠʪʘ ʚ ʤʘʛʥʝʪʠʪʝ. 

ɹʝʟ ʘʥʘʣʠʟʘʪʦʨʘ 

 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʨʫʜ ʠ ʠʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʚʦʜʷʪʩʷ ʥʠʞʝ ʚ ʪʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ 2 

ʄʠʥʝʨʘʣʴʥʳʡ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʞʝʣʝʟʠʩʪʳʭ ʧʦʨʦʜ ʆʤʦʣʦʥʩʢʦʛʦ ʤʘʩʩʠʚʘ 

 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʘʷ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ 
ʄʘʛʥʝʪʠʪ ɻʝʤʘʪʠʪ 

ɸʤʬʠʙʦʣ, 

ʧʠʨʦʢʩʝʥ 
ʂʚʘʨʮ 

ɺʝʨʭʥʝ-ʆʤʦʣʦʥʩʢʦʝ  

ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

50é70* 

0,1é2,5** 

0é5 

0,3é0,5 

0é20 

0,1é1,2 

30é50 

0,03é0,2 

*ʚ ʯʠʩʣʠʪʝʣʝ ï ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʘ ʚ % 

**ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʨʘʟʤʝʨ ʟʝʨʝʥ ʚ ʤʤ 

 

ʉʪʨʫʢʪʫʨʘ ʨʫʜ ï ʛʨʘʥʦʙʣʘʩʪʦʚʘʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʣʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʦʚʦʡ. ʇʦ ʪʝʢʩʪʫʨʝ ʨʘʟʣʠʯʘʶʪ 

ʧʦʣʦʩʯʘʪʳʝ, ʥʝʷʩʥʦ ʧʦʣʦʩʯʘʪʳʝ, ʤʘʩʩʠʚʥʦ-ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ. ɺ ʧʦʣʦʩʯʘʪʳʭ ʨʫʜʘʭ ʯʝʨʝʜʫʶʪʩʷ ʧʦʣʦʩʢʠ, ʣʠʥʟʳ 

ʢʚʘʨʮʘ ʠ ʣʠʥʟʦʚʠʜʥʳʝ ʩʢʦʧʣʝʥʠʷ (1é3 ʤʤ ʪʦʣʱʠʥʦʡ) ʤʘʛʥʝʪʠʪʘ ʩ ʠʟʚʠʣʠʩʪʳʤʠ ʥʝʩʠʤʤʝʪʨʠʯʥʳʤʠ ʛʨʘʥʠʮʘʤʠ. 

ʄʘʛʥʝʪʠʪʦʚʳʝ ʩʢʦʧʣʝʥʠʷ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʪʦʥʯʘʡʰʠʤʠ ʧʨʦʞʠʣʢʘʤʠ, ʢʦʪʦʨʳʝ ʢʘʢ ʙʳ ʧʨʦʥʠʟʳʚʘʶʪ ʚʩʶ 

ʧʦʨʦʜʫ. ʆʪʜʝʣʴʥʳʝ ʩʢʦʧʣʝʥʠʷ, ʩʣʠʚʘʷʩʴ, ʦʙʨʘʟʫʶʪ ʩʧʣʦʰʥʳʝ ʤʘʩʩʳ ʤʘʛʥʝʪʠʪʘ ʨʘʟʤʝʨʦʤ ʦʪ 0,1 ʜʦ 1,5 ʩʤ. ɺ 

ʤʘʩʩʠʚʥʳʭ ʨʫʜʘʭ ʧʦʯʪʠ ʚʩʝʛʜʘ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʨʝʣʠʢʪʦʚʳʝ ʟʝʨʥʘ ʤʦʥʦʢʣʠʥʥʦʛʦ ʧʠʨʦʢʩʝʥʘ ʠ ʙʫʨʦʡ ʨʦʛʦʚʦʡ 

ʦʙʤʘʥʢʠ, ʦʪʯʘʩʪʠ ʟʘʤʝʱʝʥʥʦʡ ʘʢʪʠʥʦʣʠʪʦʤ. ʄʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʥʝʷʩʥʦ-ʧʦʣʦʩʯʘʪʳʝ ʨʫʜʳ 

ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʩʣʦʝʚ ʘʤʬʠʙʦʣ-ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʠ ʢʚʘʨʮ-ʤʘʛʥʝʪʠʪʦʚʦʛʦ ʩʦʩʪʘʚʦʚ. ɻʨʘʥʠʮʳ ʤʝʞʜʫ 

ʩʣʦʷʤʠ ʥʝʯʝʪʢʠʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʤʘʛʥʝʪʠʪʘ ʚ ʧʦʨʦʜʝ. 

ɻʣʘʚʥʫʶ ʤʘʩʩʫ ʨʫʜʥʳʭ ʪʝʣ, ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ʆʤʦʣʦʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʩʣʘʛʘʶʪ ʨʫʜʳ, ʩʦʜʝʨʞʘʱʠʝ 30é50% 

ʞʝʣʝʟʘ (ʩʨʝʜʥʠʝ ʧʦ ʢʘʯʝʩʪʚʫ). ɹʦʛʘʪʳʝ ʨʫʜʳ (ʞʝʣʝʟʦ ï 50é68 %), ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʩʣʦʞʝʥʥʳʝ ʤʘʛʥʝʪʠʪʦʤ, 

ʦʪʤʝʯʝʥʳ ʥʘ ɺʝʨʭʥʝ-ʆʤʦʣʦʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʚ ʩʦʩʪʘʚʝ 3-ʝʡ ʠ 4-ʦʡ ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ. ʄʘʩʰʪʘʙ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʘʢʠʭ ʨʫʜ ʥʝʷʩʝʥ. ɹʝʜʥʳʝ ʤʘʛʥʝʪʠʪ-ʢʚʘʨʮʝʚʳʝ ʨʫʜʳ (ʞʝʣʝʟʦ ï 20é30 %) ʚʩʪʨʝʯʘʶʪʩʷ 

ʵʧʠʟʦʜʠʯʝʩʢʠ ʠ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ 5 % ʦʙʲʝʤʘ ʨʫʜʥʳʭ ʪʝʣ. ʊʘʢʠʝ ʞʝ ʧʨʠʤʝʨʥʦ ʩʦʜʝʨʞʘʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ 

ʦʨʫʜʝʥʝʣʳʭ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ ʖʞʥʦ-ʆʤʣʦʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʛʝʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

1. ʈʫʜʥʳʝ ʪʝʣʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʨʝʜʠ ʩʠʣʴʥʦ ʛʨʘʥʠʪʠʟʠʨʦʚʘʥʥʳʭ ʘʨʭʝʡʩʢʠʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ ʠ 

ʠʤʝʶʪ ʩ ʥʠʤʠ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʦʩʪʝʧʝʥʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ. 

2. ɿʘʣʝʛʘʥʠʝ ʨʫʜʥʳʭ ʪʝʣ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʦʣʦʞʝʥʠʝʤ ʧʣʘʩʪʦʚ ʚ ʨʫʜʦʚʤʝʱʘʶʱʝʡ ʪʦʣʱʝ. 

3. ɺʦ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ ʠ ʩʣʦʞʝʥʥʳʭ ʠʤʠ ʦʩʪʘʥʮʘʭ ʚʥʫʪʨʠ ʨʫʜʥʳʭ ʪʝʣ ʧʦʯʪʠ ʚʩʝʛʜʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʫʯʘʠ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʤʝʱʝʥʠʷ ʠʭ ʤʘʛʥʝʪʠʪʦʤ ʠ ʢʚʘʨʮʝʤ. 

ʄʘʛʥʝʪʠʪ 

ʇʠʨʠʪ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

4. ɺʙʣʠʟʠ ʚʳʭʦʜʦʚ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʛʨʘʥʠʪʦʚ ʞʝʣʝʟʠʩʪʳʝ ʢʚʘʨʮʠʪʳ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ ʢʚʘʨʮ-ʤʘʛʥʝʪʠʪʦʚʳʝ ʨʫʜʳ. 

ʆʪʤʝʯʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʡ ʛʝʥʝʟʠʩ ʨʫʜ ʠ ʩʚʷʟʳʚʘʪʴ ʠʭ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʠʥʝʨʘʣʠʟʫʶʱʠʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʘʤʬʠʙʦʣʠʪʳ. 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʣʦʢʘʣʠʟʘʮʠʠ ʨʫʜ ʷʚʣʷʶʪʩʷ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ 

(ʘʤʬʠʙʦʣʠʪʦʚ ʠ ʛʥʝʡʩʦʚ), ʦʩʦʙʝʥʥʦ ʪʝ ʠʭ ʫʯʘʩʪʢʠ, ʛʜʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ. ʏʘʩʪʴ 

ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʠʨʦʢʩʝʥ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʚʦʟʥʠʢʣʘ ʚʦ 

ʚʨʝʤʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ (ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ) ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʩʴʚʠʪʦʚ ï ʤʘʛʤʘʪʦʛʝʥʥʳʭ ʨʫʜ. 

ɾʝʣʝʟʠʩʪʳʝ ʢʚʘʨʮʠʪʳ ʥʘ ʆʤʦʣʦʥʩʢʦʤ ʤʘʩʩʠʚʝ ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦʛʦ ʚʳʩʪʫʧʘ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ (ɺʝʨʭʥʝʦʤʦʣʦʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ), ʎʝʥʪʨʘʣʴʥʦʛʦ (ʀʥʥʷʛʠʥʩʢʦʝ, ʄʘʛʥʝʪʠʪʦʚʦʝ 

ʠ ɼʞʝʣʪʠʥʩʢʦʝ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ) ʠ ɿʘʢʦʨʦʥʥʦʛʦ (ʞʝʣʝʟʠʩʪʳʝ ʢʚʘʨʮʠʪʳ ʨʫʯ. ʆʨʣʠʥʦʛʦ, 1965ʛ). ʊ.ʝ. ʥʘ ʚʩʝʭ 

ʚʳʭʦʜʘʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʆʤʦʣʦʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʢʨʦʤʝ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʤʘʩʩʠʚʘ 

ɸʫʣʘʥʜʞʠʥʩʢʦʛʦ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʥʝ ʩʣʫʯʘʡʥʦʝ ʠʩʢʣʶʯʝʥʠʝ: ʠʤʝʥʥʦ ʟʜʝʩʴ ʦʩʥʦʚʥʳʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʚ 

ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʛʨʘʥʠʪʠʟʠʨʦʚʘʥʳ ʠ ʦʪʩʫʪʩʪʚʠʝ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ ʣʠʰʴ ʧʦʜʯʝʨʢʠʚʘʝʪ ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʠʭ ʧʦʩʪʦʷʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʩ ʤʠʛʤʘʪʠʪʘʤʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʨʝʚʥʝʤ ʚʦʟʨʘʩʪʝ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʭʘʨʘʢʪʝʨʥʳʤ ʦʙʣʠʢʦʤ ʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʢ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ ʆʤʦʣʦʥʩʢʦʛʦ ʤʘʩʩʠʚʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ: ʚ ʜʝʚʦʥʩʢʠʭ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʠʟ ʦʩʥʦʚʘʥʠʷ ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʢʝʜʦʥʩʢʦʡ ʩʝʨʠʠ 

ʚʙʣʠʟʠ ɺʝʨʭʥʝ-ʆʤʦʣʦʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʡʜʝʥʘ ʛʘʣʴʢʘ ʪʠʧʠʯʥʦʡ ʨʫʜʳ ʵʪʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ; ʥʘ ʩʘʤʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʛʘʣʴʢʘ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʦʩʥʦʚʘʥʠʠ ʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ; ʟʜʝʩʴ ʞʝ ʚ ʩʦʩʪʘʚʝ 

ʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʦʠ ʮʠʨʢʦʥʦ-ʤʘʛʥʝʪʠʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʚʦʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ  

ʩ ʨʘʟʤʳʚʦʤ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ ʠʟ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ; ʞʝʣʝʟʠʩʪʳʝ ʢʚʘʨʮʠʪʳ ɼʞʝʣʪʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ 

ʧʦʣʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʚʠʜʝ ʢʩʝʥʦʣʠʪʦʚ ʚ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʛʨʘʥʠʪʘʭ ʂʦʘʨʛʳʯʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʨʫʜʥʳʝ ʪʝʣʘ 

ʧʝʨʝʩʝʯʝʥʳ ʛʨʘʥʠʪʥʳʤʠ ʘʧʦʬʠʟʘʤʠ ʤʘʩʩʠʚʘ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ ï 

ʜʣʠʪʝʣʴʥʳʡ ʤʥʦʛʦʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʡ ʜʦʢʝʙʨʠʡʩʢʫʶ-ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʫʶ ʛʨʘʥʠʪʠʟʠʮʠʶ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ ʆʤʦʣʦʥʩʢʦʛʦ ʤʘʩʩʠʚʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. www.kosmopark.ru 

 
ʉʈɸɺʅʀʊɽʃʔʅɸʗ ɻɽʆʍʀʄʀʗ ʈɸʅʅɽʇɸʃɽʆɿʆʁʉʂʀʍ ɻʈɸʅʀʊʆʀɼʆɺ ʇʈʀɹɸʁʂɸʃʔʗ 

(ʍʈɽɹɽʊ ʍɸʄɸʈ-ɼɸɹɸʅ, ʆ. ʆʃʔʍʆʅ) 
ʅ.ɺ. ɻʦʨʣʘʯʝʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ ɺ.ʉ. ɸʥʪʠʧʠʥ 
ʀʥʩʪʠʪʫʪ ʛʝʦʭʠʤʠʠ ʠʤ. ɸ.ʇ. ɺʠʥʦʛʨʘʜʦʚʘ ʉʆ ʈɸʅ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

ɺ ʇʨʠʙʘʡʢʘʣʴʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʦʷʚʣʝʥʠʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʛʦ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʝ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ  ʛʨʘʥʠʪʦʠʜʳ ʭʨʝʙʪʘ ʍʘʤʘʨ-ɼʘʙʘʥ 

(ʉʦʣʟʘʥʩʢʠʡ ʤʘʩʩʠʚ) ʠ ʦ-ʚʘ ʆʣʴʭʦʥ (ʰʘʨʘʥʫʨʩʢʠʡ ʢʦʤʧʣʝʢʩ). 

ɻʨʘʥʠʪʦʠʜʳ ʉʦʣʟʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʨʦʷʚʣʝʥʳ ʚ ʘʚʪʦʭʪʦʥʥʦʡ ʠ ʘʣʣʦʭʪʦʥʥʦʡ ʬʘʮʠʷʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʛʨʘʥʠʪʦʛʥʝʡʩʘʤʠ, ʧʣʘʛʠʦʛʨʘʥʠʪʦʛʥʝʡʩʘʤʠ, ʤʠʛʤʘʪʠʪʘʤʠ, ʛʨʘʥʠʪʘʤʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ 

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʘʣʠʥʛʝʥʥʳʭ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʭ ʛʨʘʥʠʪʦʠʜʦʚ (ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʃ.ɺ. ʊʘʫʩʦʥʘ) ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʭʨʝʙʪʘ ʍʘʤʘʨ-ɼʘʙʘʥ. ʀʟʦʭʨʦʥʥʳʡ Rb ï Sr ʚʦʟʨʘʩʪ ʛʨʘʥʠʪʦʠʜʦʚ ʵʪʦʛʦ ʤʘʩʩʠʚʘ ʦʧʨʝʜʝʣʝʥ ʚ 

519Ñ26 ʤʣʥ. ʣʝʪ [3]. ʄʝʭʘʥʠʟʤʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʩʩʠʚʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʦʝ ʧʣʘʚʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʪʝʤʧʝʨʘʪʫʨ 

ʚʳʩʦʢʦʡ ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʠ (650é700 Áʉ) ʧʨʠ ʩʥʠʞʝʥʠʠ ʜʘʚʣʝʥʠʷ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʥʝ 

ʧʦʣʥʦʩʪʴʶ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʩʧʣʘʚʘ. ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʉʦʣʟʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʠʤʝʝʪ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʘʚʪʦʭʪʦʥʥʦʛʦ ʟʘʣʝʛʘʥʠʷ, ʘ ʟʘʧʘʜʥʘʷ ʝʛʦ ʯʘʩʪʴ ʠʤʝʝʪ ʧʨʠʟʥʘʢʠ ʚʥʝʜʨʝʥʠ ̫ ʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʣʘʥʮʳ ʢʦʨʥʠʣʦʚʩʢʦʡ ʩʚʠʪʳ. ɻʨʘʥʠʪʦʠʜʳ ʤʘʩʩʠʚʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ ʧʣʘʚʣʝʥʠʠ ʢʦʨʦʚʦʛʦ 

ʩʫʙʩʪʨʘʪʘ, ʚʝʨʦʷʪʥʦ, ʚ ʧʨʦʮʝʩʩʝ ʢʘʣʝʜʦʥʩʢʦʡ ʢʦʣʣʠʟʠʠ ʚ ʨʝʛʠʦʥʝ [2]. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʆʣʴʭʦʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʢʦʣʣʠʟʠʦʥʥʦʛʦ 

ʧʦʷʩʘ, ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʠ ɹʘʨʛʫʟʠʥʩʢʦʛʦ ʪʝʨʨʝʡʥʘ. ʇʦ ɺ.ʉ. ʌʝʜʦʨʦʚʩʢʦʤʫ ʠ ʜʨ. [6], ʦʥʠ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʥʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʢʦʣʣʠʟʠʦʥʥʳʝ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʨʦʜ ʦʣʴʭʦʥʩʢʦʡ ʪʦʣʱʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʜʚʫʤʷ ʵʧʠʟʦʜʘʤʠ 

ʢʦʣʣʠʟʠʠ ʚ ʨʘʥʥʝʤ ʧʘʣʝʦʟʦʝ: ʩʥʘʯʘʣʘ ï ʩʪʦʣʢʥʦʚʝʥʠʝ ʪʠʧʘ çʜʫʛʘ-ʪʝʨʨʝʡʥè, ʘ ʟʘʪʝʤ ï ʢʦʣʣʠʟʠʷ ʪʠʧʘ çʪʝʨʨʝʡʥ-

ʢʦʥʪʠʥʝʥʪè [6]. ʐʘʨʘʥʫʨʩʢʠʡ ʢʦʤʧʣʝʢʩ ʛʨʘʥʠʪʦʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʘʤʠ, ʤʠʛʤʘʪʠʪʘʤʠ, 

ʘʚʪʦʭʪʦʥʥʳʤʠ ʛʨʘʥʠʪʘʤʠ, ʞʠʣʘʤʠ ʛʨʘʥʠʪʦʚ ʠ ʛʨʘʥʠʪ-ʧʝʛʤʘʪʠʪʦʚ. ʂʦʤʧʣʝʢʩ ʤʠʛʤʘʪʠʪʦʚ ʠ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚ ʷʨʢʦ 

ʚʳʨʘʞʝʥ ʚ ʩʪʨʫʢʪʫʨʝ ʇʨʠʦʣʴʭʦʥʴʷ ʠ ʦʩʪʨʦʚʘ ʆʣʴʭʦʥ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʢʫʧʦʣʴʥʳʤʠ ʟʦʥʘʤʠ ʠʣʠ ʚʘʣʘʤʠ. ɺ ʥʠʭ 

ʛʨʘʥʠʪʳ ʷʚʣʷʶʪʩʷ ʘʚʪʦʭʪʦʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ʇʨʦʮʝʩʩ ʛʨʘʥʠʪʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʟʜʝʩʴ ʥʘ ʬʦʥʝ 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʦʣʣʠʟʠʦʥʥʳʭ ʟʦʥ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ [6]. ɺʦʟʨʘʩʪ ʛʨʘʥʠʪʦʠʜʦʚ 

ʰʘʨʘʥʫʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʧʨʝʜʝʣʝʥ 238U/206Pb, 207Pb/206Pb, 232Th/238U ʤʝʪʦʜʘʤʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 475,9Ñ4,4 ʤʣʥ. ʣʝʪ 

[4]. ɺ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʩʨʝʜʠ ʛʨʘʥʠʪʦʠʜʦʚ ʉʦʣʟʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʠ ʰʘʨʘʥʫʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

ʧʨʝʦʙʣʘʜʘʶʪ ʙʠʦʪʠʪʦʚʳʝ ʛʨʘʥʠʪʳ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʘʧʘʪʠʪ, ʮʠʨʢʦʥ, ʩʬʝʥ ʠ ʦʨʪʠʪ. 

ɺ ʛʨʘʥʠʪʦʠʜʘʭ ʉʦʣʟʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ (K2O=2,96é6,16; Na2O=2,29é4,18) ʠ ʰʘʨʘʥʫʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(K2O =2,94é8,05; Na2O=2,08é4,64) ʩʦʜʝʨʞʘʥʠʝ K2O ʦʙʳʯʥʦ ʚʳʰʝ, ʯʝʤ Na2O (ʠʥʦʛʜʘ ʧʦʨʦʜʳ ʠʤʝʶʪ ʙʣʠʟʢʠʝ 

ʩʦʜʝʨʞʘʥʠʷ K2ʆ ʠ Na2O), ʢʘʢ ʠ ʚ ʛʨʘʥʠʪʦʠʜʘʭ ɻʠʤʘʣʘʡʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ (K2O=3,15é6,55; 

Na2O=3,3é6,8), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʟʦʥʳ ʢʦʣʣʠʟʠʠ. 

ʄʠʛʤʘʪʠʪʳ ʠ ʧʣʘʛʠʦʛʨʘʥʠʪʳ ʍʘʤʘʨ-ɼʘʙʘʥʘ ʠ ʦ-ʚʘ ʆʣʴʭʦʥ ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʪʨʠʝʚʳʤʠ ʧʦʨʦʜʘʤʠ. 

ɻʨʘʥʠʪʦʠʜʳ ʉʦʣʟʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʠ ʰʘʨʘʥʫʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʘʢ ʠ ʛʨʘʥʠʪʦʠʜʳ ɻʠʤʘʣʘʝʚ,  ʦʪʥʦʩʷʪʩʷ ʢ 

ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ, ʣʠʙʦ ʢ ʩʫʙʱʝʣʦʯʥʦʡ ʩʝʨʠʷʤ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʥʦ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʧʨʠʥʘʜʣʝʞʠʪ ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ. 

ʉʫʜʷ ʧʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʨʠʚʝʜʝʥʥʳʭ ʩʧʘʡʜʝʨʜʠʘʛʨʘʤʤʘʭ (ʨʠʩ.), 

ʫʨʦʚʝʥʴ ʩʨʝʜʥʠʭ ʩʦʜʝʨʞʘʥʠʡ K, Rb, Pb, Th, Sn, Li, P ʚ ʛʨʘʥʠʪʘʭ ʉʦʣʟʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʣʠʙʦ ʙʣʠʟʦʢ ʢ ʩʨʝʜʥʝʤʫ 

ʩʦʩʪʘʚʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ, ʣʠʙʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʠʭ ʩʨʝʜʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʨʝʜʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʙʦʨʘ, ʬʪʦʨʘ ʠ ʪʷʞʝʣʳʭ ʨʝʜʢʠʭ ʟʝʤʝʣʴ ʧʦʥʠʞʝʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʭ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ. ɺ ʮʝʣʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʛʝʦʭʠʤʠʯʝʩʢʫʶ ʙʣʠʟʦʩʪʴ ʛʨʘʥʠʪʦʚ 

ʉʦʣʟʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʠ ʰʘʨʘʥʫʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʩʦʙʝʥʥʦ ʠʭ ʘʚʪʦʭʪʦʥʥʳʭ ʬʘʮʠʡ, ʢ ʜʨʝʚʥʠʤ ʛʥʝʡʩʘʤ 

ʚʤʝʱʘʶʱʠʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʪʦʣʱ (ʨʠʩ.). 

ʀʩʩʣʝʜʫʝʤʳʝ ʧʦʨʦʜʳ ʰʘʨʘʥʫʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʝʨʦʷʪʥʦ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ ʘʥʘʪʝʢʪʠʯʝʩʢʦʤ 

ʧʣʘʚʣʝʥʠʠ ʜʨʝʚʥʝʛʦ ʛʥʝʡʩʦʚʦʛʦ ʩʫʙʩʪʨʘʪʘ ʆʣʴʭʦʥʩʢʦʛʦ ʪʝʨʨʝʡʥʘ, ʧʦʵʪʦʤʫ ʛʨʘʥʠʪʦʠʜʳ ʟʘʤʝʪʥʦ ʦʙʦʛʘʱʝʥʳ K, Rb 

(ʦʪ 85 ʜʦ 140), Ba (ʦʪ 280 ʜʦ 3000) ʠ Pb (ʦʪ 16 ʜʦ 50) (ʨʠʩ.). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʦʣʣʠʟʠʦʥʥʳʝ ʛʨʘʥʠʪʦʠʜʳ ɺʳʩʦʢʠʭ 

ɻʠʤʘʣʘʝʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ Rb, Pb, K ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʩʪʘʚʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʢʦʨʳ, ʢʘʢ ʠ ʚ ʠʟʫʯʘʝʤʳʭ ʛʨʘʥʠʪʦʠʜʘʭ ʇʨʠʙʘʡʢʘʣʴʷ. ʉʧʝʢʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʧʣʘʛʠʦʛʨʘʥʠʪʘʭ ʠ 

ʤʠʛʤʘʪʠʪʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʪ ʩʧʝʢʪʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʛʨʘʥʠʪʘʭ, ʥʦ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʣʝʤʝʥʪʦʚ. ʇʦ ʵʪʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʙʣʠʟʢʦʤ ʘʥʘʪʝʢʪʠʯʝʩʢʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʛʨʘʥʠʪʦʠʜʦʚ ʦʙʦʠʭ ʪʠʧʦʚ, ʥʦ ʠʟ ʨʘʟʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʦʨʦʚʳʭ ʩʫʙʩʪʨʘʪʦʚ [1]. 

 

 
ʈʠʩʫʥʦʢ. ʉʧʘʡʜʝʨʜʠʘʛʨʘʤʤʳ ʜʣʷ ʛʨʘʥʠʪʦʠʜʦʚ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʍʘʤʘʨ-ɼʘʙʘʥʘ (ʘ) ʠ  

ʦ-ʚʘ ʆʣʴʭʦʥ (ʙ) 

1 ï ʛʨʘʥʠʪʳ ʍʘʤʘʨ-ɼʘʙʘʥʘ, 2 ï ʛʨʘʥʠʪʳ ʦ. ʆʣʴʭʦʥ, 3 ï ʤʠʛʤʘʪʠʪʳ, 4 ï ʛʥʝʡʩʳ 

ʉɽʉ ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʢʦʨʘ ʂʠʪʘʷ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʈɿʕ), ʪʦ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʈɿʕ ʚ ʛʨʘʥʠʪʦʠʜʘʭ 

ʰʘʨʘʥʫʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 327 ʜʦ 942 ʛ/ʪ (La/Yb=24,8é210), ʘ ʚ ʛʨʘʥʠʪʦʠʜʘʭ ʉʦʣʟʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ï 

ʦʪ 43 ʜʦ 400 ʛ/ʪ (La/Yb=3é50,5). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɹ. ʏʘʧʝʣʣʘ ʠ ɸ. ʋʘʡʪʘ ʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʢʦʣʣʠʟʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʛʨʘʥʠʪʳ ʠ ʤʠʛʤʘʪʠʪʳ S-ʪʠʧʘ, ʚ ʢʦʪʦʨʳʭ ʢʦʵʬʬʠʮʠʝʥʪ Al2O3/(CaO+Na2O+K2O)>1,1 (ASI). 

ɻʨʘʥʠʪʦʜʳ ʉʦʣʟʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʰʘʨʘʥʫʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʇʨʠʙʘʡʢʘʣʴʷ ʠ ɻʠʤʘʣʘʝʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ASI>1,1 ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʷʚʣ̫ʁ ʪʩʷ ʧʝʨʘʣʶʤʠʥʠʝʚʳʤʠ ʧʦ ʩʦʩʪʘʚʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʛʨʘʥʠʪʦʠʜʦʚ ʰʘʨʘʥʫʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʉʦʣʟʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ 

ʚʳʷʚʣʷʝʪʩʷ ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʘʷ ʩʧʝʮʠʬʠʢʘ, ʩʭʦʜʥʘʷ ʩ ʢʘʣʠʝʚʳʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ ɻʠʤʘʣʘʝʚ. ɻʨʘʥʠʪʦʠʜʳ ʍʘʤʘʨ-

ɼʘʙʘʥʘ ʠ ʦ-ʚʘ ʆʣʴʭʦʥ ʠʤʝʶʪ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʥʦ ʟʘʤʝʪʥʦ ʦʙʦʛʘʱʝʥʳ ʢʦʨʦʚʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ K, Rb ʠ Pb. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʩʪʦʯʥʠʢʦʤ ʨʘʩʧʣʘʚʦʚ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʛʨʘʥʠʪʦʠʜʦʚ ʇʨʠʙʘʡʢʘʣʴʷ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʢʦʨʦʚʳʡ ʩʫʙʩʪʨʘʪ. 

ɼʘʥʥʳʝ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʢʦʣʣʠʟʠʦʥʥʳʭ 

ʛʨʘʥʠʪʦʠʜʦʚ ʢʦʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʝʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ [5]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ 11-05-00515-ʘ. 
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ʊɽʂʉʊʋʈʓ ʀ ʉʊʈʋʂʊʋʈʓ ʈʋɼ ʉʀʃʀʅʉʂʆɻʆ ʆʃʆɺʆʈʋɼʅʆɻʆ ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

ʆ.ɸ. ɻʦʨʯʘʢʦʚ, ʉ.ɺ. ʇʨʦʢʦʧʴʝʚʘ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʈ.ɸ. ʂʝʤʢʠʥʘ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠ ̫

ʀʟ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʫʜʳ, ʧʦʤʠʤʦ ʝʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 

ʷʚʣʷʶʪʩʷ ʝʝ ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʫʩʣʦʚʠʷ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʨʫʜʳ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʯʠʩʣʦ ʩʪʘʜʠʡ ʠ ʢʦʥʝʯʥʫʶ ʢʨʫʧʥʦʩʪʴ ʝʝ ʜʨʦʙʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʫʯʝʩʪʴ ʥʝʠʟʙʝʞʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʦʪʚʘʣʴʥʳʭ ʭʚʦʩʪʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʢʨʳʪʠʷ 

ʨʫʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ. ɿʥʘʥʠʝ ʪʝʢʩʪʫʨ ʠ ʩʪʨʫʢʪʫʨ ʨʫʜ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʟʚʦʣʠʪ ʚʳʙʨʘʪʴ 

ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʦʙʦʛʘʱʝʥʠʷ. 

ʉʠʣʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʂʘʚʘʣʝʨʦʚʩʢʦʤ ʦʣʦʚʦʨʫʜʥʦʤ ʨʘʡʦʥʝ (ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ). ʆʥʦ 

ʩʣʦʞʝʥʦ ʩʣʦʞʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʤʠ ʦʩʘʜʦʯʥʳʤʠ ʠ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

[1]. ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʚʦʩʪʦʯʥʦʤʫ ʢʨʳʣʫ ʍʨʫʩʪʘʣʴʥʦʡ ʘʥʪʠʢʣʠʥʘʣʠ, ʷʚʣʷʶʱʝʡʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʛʣʘʚʥʦʤʫ ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʤʫ ʘʥʪʠʢʣʠʥʦʨʠʶ ʩʪʨʫʢʪʫʨʦʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʂʨʫʧʥʳʝ ʧʣʠʢʘʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʦʩʣʦʞʥʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʤʝʣʢʠʤʠ ʩʢʣʘʜʢʘʤʠ. ʏʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʦ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʨʘʟʚʠʪ ʙʫʜʠʥʘʞ, ʘ 

ʪʘʢʞʝ ʦʙʠʣʴʥʳ ʜʘʡʢʠ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʟʦʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʨʫʜʥʦʛʦ ʧʦʣʷ ʨʘʩʧʦʣʦʞʝʥ ʤʘʩʩʠʚ ʛʨʘʥʦʜʠʦʨʠʪʦʚ, ʦʢʨʫʞʝʥʥʳʡ ʦʨʝʦʣʦʤ ʙʠʦʪʠʪʦʚʳʭ ʨʦʛʦʚʠʢʦʚ. 

ʈʫʜʥʳʝ ʪʝʣʘ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʢʫʣʠʩʦʦʙʨʘʟʥʳʭ ʪʨʝʱʠʥʘʭ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʵʪʦ ʪʠʧʠʯʥʳʝ ʞʠʣʳ 

ʚʳʧʦʣʥʝʥʠʷ ʩ ʫʯʘʩʪʢʘʤʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥ ʜʨʦʙʣʝʥʠʷ. ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʫʜʥʳʝ ʪʝʣʘ ʯʝʪʢʦʚʠʜʥʦʡ ʬʦʨʤʦʡ 

ʩ ʯʘʩʪʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʝʨʝʞʠʤʦʚ ʠ ʨʘʟʜʫʚʦʚ. ʋʯʘʩʪʢʠ ʧʝʨʝʞʠʤʦʚ ʧʨʠʫʨʦʯʝʥʳ ʢ ʤʝʩʪʘʤ ʬʣʝʢʩʫʨʦʦʙʨʘʟʥʳʭ 

ʠʟʛʠʙʦʚ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʛʜʝ ʚʤʝʱʘʶʱʘʷ ʪʨʝʱʠʥʘ ʩʦʛʣʘʩʥʘ ʥʘʧʣʘʩʪʦʚʘʥʠʶ ʧʦʨʦʜ. ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʯʝʪʢʦ 

ʧʨʦʷʚʣʝʥʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʦʨʫʜʝʥʝʥʠʷ: ʚʝʨʭʥʠʝ ʯʘʩʪʠ ʨʫʜʥʳʭ ʪʝʣ ʩʣʦʞʝʥʳ ʩʫʣʴʬʠʜʥʳʤʠ 

ʩʣʘʙʦʦʣʦʚʦʥʦʩʥʳʤʠ ʨʫʜʘʤʠ (ʛʘʣʝʥʠʪ, ʩʬʘʣʝʨʠʪ ʠ ʜʨ.), ʥʘ ʛʣʫʙʠʥʝ ï ʤʘʣʦʩʫʣʴʬʠʜʥʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʨʫʜʘʤʠ ʩ 

ʢʘʩʩʠʪʝʨʠʪʦʤ ʠ ʞʝʣʝʟʠʩʪʳʤ ʭʣʦʨʠʪʦʤ [2]. ɹʦʛʘʪʳʝ ʦʣʦʚʷʥʥʳʝ ʨʫʜʳ ʦʙʨʘʟʫʶʪ ʨʫʜʥʳʝ ʩʪʦʣʙʳ ʩ ʶʛʦ-ʚʦʩʪʦʯʥʳʤ 

ʩʢʣʦʥʝʥʠʝʤ. ʇʨʠ ʵʪʦʤ, ʩʦʩʪʘʚ ʛʣʘʚʥʳʭ ʞʠʣʴʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʠʭ ʟʦʥʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʞʠʣʘʭ ʥʝ ʤʝʥʷʶʪʩʷ. 

ʉʨʝʜʠ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʩʩʠʪʝʨʠʪ, ʩʬʘʣʝʨʠʪ, ʛʘʣʝʥʠʪ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʳ 

ʪʘʢʠʝ ʤʠʥʝʨʘʣʳ ʢʘʢ ʘʨʩʝʥʦʧʠʨʠʪ, ʭʘʣʴʢʦʧʠʨʠʪ, ʧʠʨʠʪ, ʩʪʘʥʥʠʥ ʠ ʧʠʨʨʦʪʠʥ. ʆʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ ʚʢʨʘʧʣʝʥʥʦʩʪʴ 

ʨʝʜʢʠʭ ʩʫʣʴʬʠʜʦʚ ʚʠʩʤʫʪʘ, ʩʫʣʴʬʦʩʦʣʝʡ ʤʝʜʠ, ʩʝʨʝʙʨʘ ʠ ʚʠʩʤʫʪʘ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʚʢʣʶʯʝʥʠʷ ʩʘʤʦʨʦʜʥʳʭ 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

ʤʝʪʘʣʣʦʚ. ʀʟ ʥʝʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʨʘʟʚʠʪʳ ʢʚʘʨʮ, ʤʫʩʢʦʚʠʪ, ʭʣʦʨʠʪ, ʬʣʶʦʨʠʪ ʠ ʥʝʢʦʪʦʨʳʝ 

ʜʨʫʛʠʝ. 

ɺʝʩʴ ʧʝʨʝʯʝʥʴ ʤʠʥʝʨʘʣʦʚ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʢʦʤʧʣʝʢʩʘ, ʦʪʚʝʯʘʶʱʠʭ ʜʚʫʤ ʵʪʘʧʘʤ 

ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ. ʈʘʥʥʠʡ ʤʠʥʝʨʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥ ʭʣʦʨʠʪ-ʢʚʘʨʮ-ʢʘʩʩʠʪʝʨʠʪʦʚʳʤʠ ʨʫʜʘʤʠ, 

ʚʪʦʨʦʡ ʢʚʘʨʮ-ʢʘʩʩʠʪʝʨʠʪ-ʩʫʣʴʬʠʜʥʳʤʠ ʩ ʘʨʩʝʥʦʧʠʨʠʪʦʤ, ʢʦʪʦʨʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʚʠʜʝ ʣʠʥʟ, ʛʥʝʟʜ, ʩʪʨʫʡ, 

ʧʨʦʞʠʣʢʦʚ, ʩʝʢʫʱʠʭ ʠ ʟʘʤʝʱʘʶʱʠʭ ʧʨʝʜʳʜʫʱʠʡ.  

ʊʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʠʥʝʨʘʣʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ ʢʚʘʨʮ-ʢʘʩʩʠʪʝʨʠʪʦʚʦʡ ʠ 

ʢʘʩʩʠʪʝʨʠʪ-ʩʫʣʴʬʠʜʥʦʡ ʘʩʩʦʮʠʘʮʠʡ ʦʪʯʝʪʣʠʚʦ ʦʪʨʘʞʘʶʪ ʟʦʥʳ ʜʨʦʙʣʝʥʠʷ, ʢʦʨʨʦʟʠʠ ʠ ʟʘʤʝʱʝʥʠʷ ʤʠʥʝʨʘʣʦʚ ʠ 

ʘʛʨʝʛʘʪʦʚ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʤʠʥʝʨʘʣʘʤʠ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ. ɼʣʷ ʢʘʩʩʠʪʝʨʠʪ-ʩʫʣʴʬʠʜʥʦʡ ʩʪʘʜʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʤʘʩʩʦʚʳʤ ʦʪʣʦʞʝʥʠʝʤ ʩʫʣʴʬʠʜʦʚ, ʭʘʨʘʢʪʝʨʥʳ ʤʘʩʩʠʚʥʳʝ ʪʝʢʩʪʫʨʳ, ʢʦʪʦʨʳʝ ʩʣʘʛʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʞʠʣʴʥʳʝ 

ʪʝʣʘ, ʩʦʜʝʨʞʘʱʠʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʛʘʣʝʥʠʪ ʠ ʩʬʘʣʝʨʠʪ. ʄʘʩʩʦʚʦʤʫ ʦʪʣʦʞʝʥʠʶ ʩʫʣʴʬʠʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ 

ʩʤʝʥʘ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʦʣʦʚʘ ï ʦʢʠʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩʤʝʥʷʶʪʩʷ ʩʫʣʴʬʠʜʥʳʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʘʥʥʠʥʘ. ɺ 

ʨʫʜʘʭ ʢʚʘʨʮ-ʢʘʩʩʠʪʝʨʠʪʦʚʦʡ ʩʪʘʜʠʠ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʢʨʘʧʣʝʥʥʘʷ ʪʝʢʩʪʫʨʘ, ʛʜʝ ʢʘʩʩʠʪʝʨʠʪ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʚʠʜʝ ʨʘʟʣʠʯʥʦʡ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʬʦʨʤʝ ʚʢʨʘʧʣʝʥʥʦʩʪʠ ʟʝʨʝʥ, ʢʘʢ ʚʦ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ, ʪʘʢ ʠ ʚ ʞʠʣʘʭ ʚ 

ʧʘʨʘʛʝʥʝʟʠʩʝ ʩ ʢʚʘʨʮʝʤ. ɻʝʥʝʟʠʩ ʪʘʢʠʭ ʚʢʣʶʯʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʝʥ. ɺ ʦʜʥʠʭ ʩʣʫʯʘʷʭ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ 

ʥʦʩʠʣʦ ʭʘʨʘʢʪʝʨ ʥʘʣʦʞʝʥʠʷ ʥʘ ʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʠ ʟʘʪʝʤ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʡ ʞʠʣʴʥʳʡ ʤʘʪʝʨʠʘʣ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʠʭ ʪʝʢʩʪʫʨ ʷʚʣʷʝʪʩʷ ʷʨʢʦ ʧʨʦʷʚʣʝʥʥʳʡ ʠʜʠʦʤʦʨʬʠʟʤ ʟʝʨʥʠʩʪʦʛʦ ʢʘʩʩʠʪʝʨʠʪʘ ʚ ʤʘʩʩʝ ʞʠʣʴʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʢʨʠʩʪʘʣʣʠʟʦʚʘʣʩʷ. ɺ ʜʨʫʛʠʭ ï ʧʦʜʦʙʥʘʷ ʪʝʢʩʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʟʦʚʘʥʘ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʦʣʦʩʪʝʡ ʩ ʫʯʘʩʪʢʘʤʠ ʤʝʪʘʩʦʤʘʪʦʟʘ. ɿʜʝʩʴ ʢʚʘʨʮʝʚʘʷ ʞʠʣʘ ʩ ʚʢʨʘʧʣʝʥʥʦʩʪʴʶ ʢʘʩʩʠʪʝʨʠʪʘ ʟʘʣʝʛʘʝʪ ʚ 

ʭʣʦʨʠʪʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ ʠ ʩʦʜʝʨʞʠʪ ʠʭ ʤʝʣʢʫʶ ʙʨʝʢʯʠʶ. ʂʘʩʩʠʪʝʨʠʪ ʚ ʥʝʡ ʨʘʩʧʨʝʜʝʣʝʥ ʚ ʚʠʜʝ ʥʝʨʘʚʥʦʤʝʨʥʦʡ 

ʚʢʨʘʧʣʝʥʥʦʩʪʠ, ʘ ʠʥʦʛʜʘ ʦʙʨʘʟʫʝʪ ʩʢʦʧʣʝʥʠʷ ʟʝʨʝʥ. ɺʢʨʘʧʣʝʥʥʦʩʪʴ ʢʘʩʩʠʪʝʨʠʪʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ 

ʞʠʣʴʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ, ʛʜʝ ʦʥʘ ʣʠʙʦ ʭʘʦʪʠʯʥʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʚ ʤʘʩʩʝ ʞʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʥʦʛʜʘ ʦʙʨʘʩʪʘʷ 

ʜʨʫʟʦʚʠʜʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʢʚʘʨʮʘ, ʣʠʙʦ ʨʘʩʧʦʣʦʞʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʜʦʣʴ ʟʘʣʴʙʘʥʜʦʚ. ʆʥʘ ʦʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ 

ʚ ʦʙʣʦʤʢʘʭ ʧʦʨʦʜ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʞʠʣʴʥʳʤ ʢʚʘʨʮʝʤ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ, ʯʪʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʥʘ ʨʘʥʥʠʭ 

ʵʪʘʧʘʭ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʠʟʘʣʴʙʘʥʜʦʚʳʭ ʯʘʩʪʷʭ ʞʠʣ ʢʘʩʩʠʪʝʨʠʪ ʙʳʣ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʜʨʦʙʣʝʥ ʠ ʦʪʪʦʨʛʥʫʪ ʦʪ ʟʘʣʴʙʘʥʜʦʚ ʨʘʟʨʘʩʪʘʶʱʠʤʠʩʷ ʢʨʠʩʪʘʣʣʘʤʠ ʧʦʟʜʥʝʛʦ ʢʚʘʨʮʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʜʨʦʙʣʝʥʠʷ ʟʝʨʝʥ ʠ ʘʛʨʝʛʘʪʦʚ ʨʘʥʥʝʛʦ ʢʘʩʩʠʪʝʨʠʪʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʮʝʤʝʥʪʘʮʠʠ ʠʭ ʙʦʣʝʝ ʧʦʟʜʥʠʤ 

ʢʚʘʨʮʝʤ ʦʙʨʘʟʫʝʪʩʷ ʧʩʝʚʜʦʚʢʨʘʧʣʝʥʥʘʷ ʪʝʢʩʪʫʨʘ. ʅʘʣʦʞʝʥʠʝ ʦʜʥʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʥʘ ʜʨʫʛʠʝ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʪʝʢʩʪʫʨ ʜʝʬʦʨʤʘʮʠʠ: ʙʨʝʢʯʠʝʚʳʭ, ʧʝʨʝʩʝʯʝʥʠʷ ʠ ʜʨ. 

ɹʨʝʢʯʠʝʚʝr ʪʝʢʩʪʫʨʳ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳ ʜʣʷ ʉʠʣʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʦ ʩʦʩʪʘʚʫ ʦʙʣʦʤʢʦʚ ʩʨʝʜʠ 

ʥʠʭ ʚʳʜʝʣʷʶʪʩʷ ʙʨʝʢʯʠʠ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʧʦʨʦʜʘʤʠ, ʚʤʝʱʘʶʱʠʤʠ ʦʨʫʜʝʥʝʥʠʝ, ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʚʠʪʳ ʙʨʝʢʯʠʠ ʩ ʦʙʣʦʤʢʘʤʠ ʨʘʥʝʝ ʦʙʨʘʟʦʚʘʥʥʳʭ ʨʫʜ. ʌʦʨʤʠʨʫʶʪʩʷ ʙʨʝʢʯʠʝʚʳʝ ʪʝʢʩʪʫʨʳ ʢʘʢ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʘʢʪʥʦʛʦ, ʪʘʢ ʠ ʤʥʦʛʦʘʢʪʥʦʛʦ ʜʨʦʙʣʝʥʠʷ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʨʫʜ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʮʝʤʝʥʪʘʮʠʝʡ ʞʠʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʅʘʠʙʦʣʴʰʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʦʣʴʟʫʝʪʩʷ ʙʨʝʢʯʠʝʚʦ-ʢʦʢʘʨʜʦʚʘʷ ʪʝʢʩʪʫʨʘ, ʚ ʢʦʪʦʨʦʡ ʦʙʣʦʤʢʠ ʧʦʨʦʜ ʦʙʨʘʩʪʘʶʪ ʢʦʢʘʨʜʘʤʠ 

ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʤʠʥʝʨʘʣʦʚ. ʎʝʤʝʥʪʠʨʫʶʱʝʡ ʤʘʩʩʦʡ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʩʦʩʪʦʷʱʠʭ ʢʘʢ ʠʟ 

ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʪʘʢ ʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʦʙʳʯʥʦ ʩʣʫʞʘʪ ʢʚʘʨʮ, ʢʘʩʩʠʪʝʨʠʪ ʠ ʜʨʫʛʠʝ ʤʠʥʝʨʘʣʳ. 

ʂʘʩʩʠʪʝʨʠʪ ʚ ʮʝʤʝʥʪʠʨʫʶʱʝʡ ʤʘʩʩʝ ʙʨʝʢʯʠʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʚʢʨʘʧʣʝʥʥʦʩʪʠ ʠ ʦʙʨʘʟʫʝʪ ʧʦʣʦʩʯʘʪʦ-

ʢʨʫʩʪʠʬʠʢʘʮʠʦʥʥʳʝ ʘʛʨʝʛʘʪʳ ʦʙʨʘʩʪʘʥʠʷ. ʇʨʠ ʵʪʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʣʦʤʢʦʚ, ʢʨʫʩʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦ 

ʧʝʨʠʬʝʨʠʠ ʢʘʩʩʠʪʝʨʠʪʦʤ, ʥʝ ʢʘʩʘʶʪʩʷ ʜʨʫʛ ʜʨʫʛʘ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʨʝʢʯʠʝʚʳʭ ʪʝʢʩʪʫʨ. ɺ ʥʝʢʦʪʦʨʳʭ ʨʫʜʘʭ ʩ ʙʨʝʢʯʠʝʚʦ-

ʢʦʢʘʨʜʦʚʦʡ ʪʝʢʩʪʫʨʦʡ ʦʪʯʝʪʣʠʚʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʥʥʝʝ ʚʳʜʝʣʝʥʠʝ ʠʟ ʨʘʩʪʚʦʨʦʚ ʘʨʩʝʥʦʧʠʨʠʪʘ, ʥʘ ʟʝʨʥʘ 

ʢʦʪʦʨʦʛʦ ʥʘʨʘʩʪʘʶʪ ʢʘʩʩʠʪʝʨʠʪ ʠ ʢʚʘʨʮ. ɼʣʷ ʟʦʥ "ʚʳʩʦʢʦʡ ʧʫʩʪʦʪʥʦʩʪʠ", ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʩʪʷʞʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳ ʢʦʢʘʨʜʦʚʳʝ ʪʝʢʩʪʫʨʳ ʦʙʨʘʩʪʘʥʠʷ ʦʙʣʦʤʢʦʚ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʦʪʦʨʦʯʢʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʛʨʝʙʝʥʯʘʪʦʛʦ ʢʚʘʨʮʘ ʠ ʢʘʩʩʠʪʝʨʠʪʘ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʨʝʢʯʠʝʚʳʝ ʪʝʢʩʪʫʨʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʥʝʩʢʦʣʴʢʦ ʘʢʪʦʚ ʜʨʦʙʣʝʥʠʷ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʨʦʙʣʝʥʠʷ ʚʤʝʱʘʶʱʠʝ ʦʨʫʜʝʥʝʥʠʝ 

ʘʣʝʚʨʦʣʠʪʳ ʙʳʣʠ ʨʘʟʜʨʦʙʣʝʥʳ ʠ ʩʮʝʤʝʥʪʠʨʦʚʘʥʳ ʟʝʤʣʠʩʪʳʤ ʭʣʦʨʠʪʦʤ ʩ ʚʢʨʘʧʣʝʥʥʦʩʪʴʶ ʢʘʩʩʠʪʝʨʠʪʘ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʙʨʝʢʯʠʷ ʙʳʣʘ ʚʥʦʚʴ ʢʘʪʘʢʣʘʟʠʨʦʚʘʥʘ ʠ ʩʮʝʤʝʥʪʠʨʦʚʘʥʘ ʤʦʣʦʯʥʦ-ʙʝʣʳʤ ʢʚʘʨʮʝʤ. ʇʦ ʧʝʨʠʬʝʨʠʠ 

ʦʙʣʦʤʢʦʚ ʦʪʣʦʞʠʣʩʷ ʭʣʦʨʠʪ ʩ ʚʢʨʘʧʣʝʥʥʦʩʪʴʶ ʢʘʩʩʠʪʝʨʠʪʘ ʠ ʘʨʩʝʥʦʧʠʨʠʪʘ. ʆ ʙʣʠʟʢʦʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʳʜʝʣʝʥʠʠ 

ʢʘʩʩʠʪʝʨʠʪʘ ʠ ʘʨʩʝʥʦʧʠʨʠʪʘ, ʮʝʤʝʥʪʠʨʫʶʱʠʭ ʦʙʣʦʤʢʠ ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʫʢʘʟʳʚʘʝʪ ʙʨʝʢʯʠʝʚʦ-

ʚʢʨʘʧʣʝʥʥʘʷ ʪʝʢʩʪʫʨʘ. ɺ ʦʙʩʪʘʥʦʚʢʝ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʤʦʤʝʥʪ ʨʫʜʦʦʪʣʦʞʝʥʠʷ 

ʦʙʨʘʟʫʶʪʩʷ ʨʫʜʳ ʩ ʧʦʣʦʩʯʘʪʦʡ ʪʝʢʩʪʫʨʦʡ, ʫʯʘʩʪʢʘʤʠ ʙʨʝʢʯʠʝʚʦʡ, ʚ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʧʦʣʦʩ 

ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʚʘʨʮ-ʢʘʩʩʠʪʝʨʠʪʦʚʦʛʦ ʠ ʢʘʩʩʠʪʝʨʠʪ-ʩʫʣʴʬʠʜʥʦʛʦ. ʇʨʠʯʝʤ, ʦʪʣʦʞʝʥʠʝ 

ʦʙʝʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʤʥʦʛʦʢʨʘʪʥʦ. ʇʦʣʦʩʯʘʪʘʷ ʪʝʢʩʪʫʨʘ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʚ ʥʝʡ ʦʩʦʙʝʥʥʦ ʨʘʟʚʠʪʦ ʩʠʤʤʝʪʨʠʯʥʦ-ʧʦʣʦʩʯʘʪʦʝ ʩʪʨʦʝʥʠʝ ʨʫʜʥʦʡ ʞʠʣʳ, ʛʜʝ ʝʝ 

ʧʨʠʟʘʣʴʙʘʥʜʦʚʳʝ ʫʯʘʩʪʢʠ ʟʘʧʦʣʥʝʥʳ ʪʦʥʢʠʤʠ ʭʣʦʨʠʪ-ʢʘʩʩʠʪʝʨʠʪʦʚʳʤʠ ʦʪʦʨʦʯʢʘʤʠ, ʙʣʠʞʝ ʢ ʮʝʥʪʨʫ 

ʩʤʝʥʷʶʱʠʤʠʩʷ ʢʚʘʨʮʝʤ. ʎʝʥʪʨʘʣʴʥʘʷ ʞʝ ʯʘʩʪʴ ʞʠʣʳ ʚʳʧʦʣʥʝʥʘ ʩʫʣʴʬʠʜʘʤʠ ʠ ʩʫʣʴʬʦʩʦʣʷʤʠ. ɼʘʥʥʳʡ ʧʦʨʷʜʦʢ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʚ ʣʶʙʦʤ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʞʠʣʴʥʦʛʦ ʪʝʣʘ, ʭʦʪʷ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʡ ʞʠʣʳ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴ. ɺ ʩʪʨʦʝʥʠʠ ʞʠʣʳ ʤʦʛʫʪ 

ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʥʝʩʢʦʣʴʢʦ ʛʝʥʝʨʘʮʠʡ ʢʘʩʩʠʪʝʨʠʪʘ: ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʩ ʘʨʩʝʥʦʧʠʨʠʪʦʤ ʠ 

ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʩ ʢʚʘʨʮʝʤ ʠ ʩʫʣʴʬʠʜʘʤʠ. 

ʉʪʨʫʢʪʫʨʳ ʨʫʜ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʥʦʛʦʩʪʘʜʠʡʥʦʩʪʴʶ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʥʘʣʦʞʝʥʠʝʤ ʦʜʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʥʘ ʜʨʫʛʫʶ. ɼʣʷ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʫʜʦʦʪʣʦʞʝʥʠʷ 

ʭʘʨʘʢʪʝʨʥʘ ʛʠʧʠʜʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʩʨʘʩʪʘʥʠʷ ʢʘʩʩʠʪʝʨʠʪʘ ʠ ʘʨʩʝʥʦʧʠʨʠʪʘ. ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʩʪʝʧʝʥʴ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʵʪʠʭ ʤʠʥʝʨʘʣʦʚ, ʪʨʫʜʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʭ ʚʳʜʝʣʝʥʠʷ ʧʦ ʵʪʦʤʫ 

ʧʨʠʟʥʘʢʫ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʦʥʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʙʣʠʟʢʦʦʜʥʦʚʨʝʤʝʥʥʦ. ɺ ʤʠʥʝʨʘʣʘʭ ʢʘʩʩʠʪʝʨʠʪ-ʩʫʣʴʬʠʜʥʦʡ ʩʪʘʜʠʠ 

ʧʨʝʦʙʣʘʜʘʝʪ ʘʣʣʦʪʨʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʥʝʨʘʚʥʦʤʝʨʥʦʟʝʨʥʠʩʪʳʭ ʩʨʘʩʪʘʥʠʡ 

ʧʠʨʨʦʪʠʥʘ, ʭʘʣʴʢʦʧʠʨʠʪʘ ʠ ʩʬʘʣʝʨʠʪʘ. ʉʪʨʫʢʪʫʨʳ ʟʘʤʝʱʝʥʠʷ ʪʠʧʠʯʥʳ ʜʣʷ ʨʫʜ ʉʠʣʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʇʨʠʯʝʤ, ʨʘʟʣʠʯʥʘʷ ʩʪʝʧʝʥʴ ʟʘʤʝʱʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʤʥʦʛʦʦʙʨʘʟʠʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨ. 

ʉʪʨʫʢʪʫʨʘ ʨʘʟʲʝʜʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʨʘʩʪʘʥʠʷ ʤʝʞʜʫ ʤʦʥʦʤʠʥʝʨʘʣʴʥʳʤ ʘʛʨʝʛʘʪʦʤ ʨʘʥʝʝ ʚʳʜʝʣʠʚʰʠʭʩʷ ʧʠʨʠʪʘ 

ʠ ʘʨʩʝʥʦʧʠʨʠʪʘ, ʢʦʪʦʨʳʝ ʢʦʨʨʦʜʠʨʫʶʪʩʷ ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʭʘʣʴʢʦʧʠʨʠʪʦʤ, ʩʬʘʣʝʨʠʪʦʤ ʠ ʛʘʣʝʥʠʪʦʤ. ʇʨʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʢʦʨʨʦʟʠʠ ʚʦʟʥʠʢʘʶʪ ʨʝʣʠʢʪʦʚʳʝ ʩʪʨʫʢʪʫʨʳ. ɽʩʣʠ ʟʘʤʝʱʝʥʠʶ ʤʠʥʝʨʘʣʦʚ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʦʜʚʠʞʢʠ, ʪʦ ʦʙʨʘʟʫʝʪʩʷ ʩʝʪʯʘʪʘʷ ʩʪʨʫʢʪʫʨʘ. ʊʘʢ, ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʱʝʥʠʝ ʧʠʨʨʦʪʠʥʘ ʧʦ ʪʨʝʱʠʥʢʘʤ ʠ ʧʝʨʠʬʝʨʠʠ ʭʘʣʴʢʦʧʠʨʠʪʦʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʢʦʨʨʦʟʠʦʥʥʳʭ ʛʨʘʥʠʮ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʥʘʩʣʝʜʦʚʘʥʠʷ ʩʧʘʡʥʦʩʪʠ ʠʣʠ ʦʪʜʝʣʴʥʦʩʪʠ ʧʠʨʨʦʪʠʥʘ ʧʨʠ ʝʛʦ ʟʘʤʝʱʝʥʠʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʥʢʦʧʦʣʦʩʯʘʪʳʝ ʧʠʨʠʪ-ʤʘʨʢʘʟʠʪʦʚʳʝ ʘʛʨʝʛʘʪʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʤʝʱʝʥʠʷ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʦʙʨʘʟʫʶʪʩʷ ʤʝʪʘʟʝʨʥʠʩʪʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʭʘʨʘʢʪʝʨʥʳʝ, ʚ ʦʩʥʦʚʥʦʤ, ʜʣʷ ʧʠʨʠʪʘ ʠ ʢʘʩʩʠʪʝʨʠʪʘ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʢʨʘʧʣʝʥʥʦʩʪʴʶ ʤʝʣʢʠʭ ʠʜʠʦʤʦʨʬʥʳʭ 

ʟʝʨʝʥ ʠʣʠ ʠʭ ʩʨʦʩʪʢʦʚ ʚ ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʠʜʥʳʭ ʠ ʢʚʘʨʮʝʚʳʭ ʧʨʦʞʠʣʢʘʭ. ʆʯʝʥʴ ʰʠʨʦʢʦ ʚ ʨʫʜʘʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʪʨʫʢʪʫʨʳ ʜʨʦʙʣʝʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʤʝʝʪ ʤʝʩʪʦ ʜʨʦʙʣʝʥʠʝ ʨʘʥʥʝʛʦ 

ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʬʘʣʝʨʠʪʘ, ʦʜʥʦʛʦ ʠʟ ʛʣʘʚʥʳʭ ʤʠʥʝʨʘʣʦʚ ʢʘʩʩʠʪʝʨʠʪ-ʩʫʣʴʬʠʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʠ ʝʛʦ 

ʮʝʤʝʥʪʘʮʠʷ ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʩ ʛʘʣʝʥʠʪʦʤ ʠ ʩʬʘʣʝʨʠʪʦʤ. ʉʦʚʤʝʩʪʥʦ ʩ ʰʝʝʣʠʪʦʤ (ʨʝʜʢʠʡ ʤʠʥʝʨʘʣ ʨʫʜ) ʢʘʩʩʠʪʝʨʠʪ 

ʮʝʤʝʥʪʠʨʫʝʪ ʨʘʟʜʨʦʙʣʝʥʥʳʝ ʟʝʨʥʘ ʨʘʥʥʝʛʦ ʢʚʘʨʮʘ. ɺ ʜʨʫʛʠʭ ï ʥʘʦʙʦʨʦʪ, ʧʨʦʠʩʭʦʜʠʪ ʜʨʦʙʣʝʥʠʝ ʢʘʩʩʠʪʝʨʠʪʘ ʠ 

ʧʝʨʝʩʝʯʝʥʠʝ ʝʛʦ ʦʙʣʦʤʢʦʚ ʩʫʣʴʬʠʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʨʫʜ 

ʉʠʣʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʦʩʠʣʦ ʩʣʦʞʥʳʡ, ʧʨʝʨʳʚʠʩʪʳʡ ʭʘʨʘʢʪʝʨ. ʉʬʘʣʝʨʠʪ ʦʙʠʣʴʥʦ ʩʦʜʝʨʞʠʪ ʚ ʚʠʜʝ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʵʤʫʣʴʩʠʠ, ʧʣʘʩʪʠʥʢʠ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʦʞʠʣʢʠ ʭʘʣʴʢʦʧʠʨʠʪʘ ʠ ʧʠʨʨʦʪʠʥʘ, ʭʘʨʘʢʪʝʨʥʳʝ 

ʜʣʷ ʵʤʫʣʴʩʠʦʥʥʦ-ʧʣʘʩʪʠʥʯʘʪʳʭ ʩʪʨʫʢʪʫʨ. ʇʨʠ ʵʪʦʤ, ʦʨʠʝʥʪʠʨʦʚʢʘ ʪʘʢʠʭ ʚʢʣʶʯʝʥʠʡ ʦʪʩʫʪʩʪʚʫʝʪ, ʦʥʠ ʭʘʦʪʠʯʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʤʘʩʩʝ ʩʬʘʣʝʨʠʪʘ. ʆʯʝʥʴ ʯʘʩʪʦ ʩʪʘʥʥʠʥ ʪʘʢʞʝ ʦʙʨʘʟʫʝʪ ʵʤʫʣʴʩʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʨʘʩʧʘʜʘ 

ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʩʦ ʩʬʘʣʝʨʠʪʦʤ, ʚʢʨʘʧʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʜʦʣʴ ʛʨʘʥʠʮ ʤʝʞʜʫ ʟʝʨʥʘʤʠ, ʘ ʪʘʢʞʝ 

ʙʝʩʧʦʨʷʜʦʯʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚʥʫʪʨʠ ʥʠʭ. ɺ ʩʧʣʦʰʥʳʭ ʧʠʨʠʪʦʚʳʭ ʨʫʜʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʯʢʦʚʠʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʤʝʣʴʥʠʢʦʚʠʪ-ʤʘʨʢʘʟʠʪ-ʧʠʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʣʘʛʦʜʘʨʷ ʧʦʩʪʫʧʣʝʥʠʶ 

ʨʘʩʪʚʦʨʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʢʠʩʣʦʨʦʜʘ. ʅʘ ʥʘʣʠʯʠʝ ʤʝʪʘʢʦʣʣʦʠʜʥʳʭ ʩʪʨʫʢʪʫʨ ʫʢʘʟʳʚʘʝʪ 

ʨʘʩʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʩʢʨʳʪʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʨʘʟʥʦʩʪʝʡ ʧʠʨʠʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʟʝʨʥʠʩʪʦʛʦ ʩʪʨʦʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʫʜʳ ʉʠʣʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʞʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ ʠ 

ʩʪʨʦʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʦʙʦʛʘʱʝʥʠʷ ʨʫʜʳ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʈʘʜʢʝʚʠʯ ɽ.ɸ., ʂʦʢʦʨʠʥ ɸ.ʄ. ɻʝʦʣʦʛʠʷ, ʤʠʥʝʨʘʣʦʛʠʷ ʠ ʛʝʦʭʠʤʠʷ ʂʘʚʘʣʝʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ï ʄ.: ʅʘʫʢʘ, 1980. ï 
251 ʩ. 

2. ʌʠʥʘʰʠʥ ɺ.ʂ. ʆʣʦʚʦʨʫʜʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʇʨʠʤʦʨʴʷ (ʛʝʦʣʦʛʠʷ ʠ ʛʝʥʝʟʠʩ). ï ɺʣʘʜʠʚʦʩʪʦʢ: ɼɺʅʎ ɸʅ ʉʉʉʈ, 
1986. ï 176 ʩ. 

 
ʉʊʈʋʂʊʋʈʅɸʗ ʕɺʆʃʖʎʀʗ ʋʃʔʊʈɸʄɸʌʀʊʆɺ ɸɻɸʈɼɸɻʉʂʆɻʆ ʄɸʉʉʀɺɸ 

(ʖɾʅɸʗ ʊʋɺɸ) 
ʂ.ʀ. ɻʫʤʤʝʨ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ ɸ.ʀ. ʏʝʨʥʳʰʦʚ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ɸʛʘʨʜʘʛʩʢʠʡ ʤʘʩʩʠʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʚ ʩʦʩʪʘʚʝ ʖʞʥʦ-ʊʫʚʠʥʩʢʦʛʦ ʧʦʷʩʘ ʠ ʩʪʨʫʢʪʫʨʥʦ 

ʧʨʠʫʨʦʯʝʥ ʢ ɸʛʘʨʜʘʛʩʢʦʡ ʰʦʚʥʦʡ ʟʦʥʝ, ʢʦʪʦʨʘʷ ʦʪʜʝʣʷʝʪ ʉʘʥʛʠʣʝʥʩʢʠʡ ʩʨʝʜʠʥʥʳʡ ʤʘʩʩʠʚ ʦʪ ʨʘʥʥʝʢʘʣʝʜʦʥʩʢʦʡ 

ɺʦʩʪʦʯʥʦ-ʊʘʥʥʫʦʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʳ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʵʚʦʣʶʮʠʠ ʚʥʫʪʨʝʥʥʝʡ 

ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʩʩʠʚʘ ʠ ʝʸ ʨʦʣʠ ʚ ʣʦʢʘʣʠʟʘʮʠʠ ʭʨʦʤʠʪʦʚʦʛʦ ʦʨʫʜʝʥʝʥʠʷ. 

ɸʛʘʨʜʘʛʩʢʠʡ ʫʣʴʪʨʘʤʘʬʠʪʦʚʳʡ ʤʘʩʩʠʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʟʦʦʙʨʘʟʥʦʝ ʪʝʣʦ ʜʣʠʥʦʡ ʦʢʦʣʦ 20 ʢʤ ʧʨʠ 

ʰʠʨʠʥʝ ʜʦ 3,5 ʢʤ, ʚʳʪʷʥʫʪʦʝ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʛʣʘʩʥʦ ʩʦ ʩʢʣʘʜʯʘʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʨʝʛʠʦʥʘ (ʨʠʩ.). 

ʉ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʫʣʴʪʨʘʤʘʬʠʪʳ ʠʤʝʶʪ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ, ʢʦʪʦʨʳʝ ʦʩʣʦʞʥʝʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʢʣʠʥʴʷʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ ʠ ʦʪʪʦʨʞʝʥʮʘʤʠ ʫʣʴʪʨʘʤʘʬʠʪʦʚ ʚ ʧʦʨʦʜʘʭ ʦʙʨʘʤʣʝʥʠʷ. ɺ ʟʦʥʘʭ ʢʦʥʪʘʢʪʘ 

ʫʣʴʪʨʘʤʘʬʠʪʳ ʠ ʚʤʝʱʘʶʱʠʝ ʠʭ ʩʣʘʥʮʳ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʩʣʘʥʮʦʚʘʥʳ. 

ʄʘʩʩʠʚ ʩʣʦʞʝʥ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʨʦʜʘʤʠ ʜʫʥʠʪ-ʛʘʨʮʙʫʨʛʠʪʦʚʦʛʦ ʧʦʣʦʩʯʘʪʦʛʦ ʢʦʤʧʣʝʢʩʘ [3]. ɺ 

ʵʥʜʦʢʦʥʪʘʢʪʦʚʳʭ ʯʘʩʪʷʭ ʦʥʠ ʟʘʤʝʱʘʪʁʩʷ ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʶʪʩʷ ʪʝʣʘ ʢʣʠʥʦʧʠʨʦʢʩʝʥʠʪʦʚ. 

ʋʣʴʪʨʘʤʘʬʠʪʳ ʤʘʩʩʠʚʘ ʧʨʦʨʳʚʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʜʘʡʢʘʤʠ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʦʚ ʠ ʜʦʣʝʨʠʪʦʚ, ʢʦʪʦʨʳʝ 

ʥʝʨʝʜʢʦ ʧʨʝʚʨʘʱʝʥʳ ʚ ʨʦʜʠʥʛʠʪʳ. 

ʇʦʨʦʜʳ ʤʘʩʩʠʚʘ ʧʨʝʪʝʨʧʝʣʠ ʠʥʪʝʥʩʠʚʥʳʝ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʦʩʪʦʷʥʥʦ ʦʙʥʘʨʫʞʠʚʘʶʪ 

ʧʨʠʟʥʘʢʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ. ɼʝʪʘʣʴʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʧʣʦʩʢʦʩʪʥʳʭ ʠ ʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʫʣʴʪʨʘʤʘʬʠʪʘʭ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʘ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʦʪʨʘʞʘʝʪ ʤʠʥʝʨʘʣʴʥʘʷ ʫʧʣʦʱʝʥʥʦʩʪʴ S0, ʬʠʢʩʠʨʫʝʤʘʷ ʢʨʫʧʥʳʤʠ ʠʥʜʠʚʠʜʘʤʠ 

ʦʨʪʦʧʠʨʦʢʩʝʥʘ ʠ ʠʤʝʶʱʘʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʩʦʛʣʘʩʥʦ ʩ ʤʝʛʘʧʦʣʦʩʯʘʪʦʩʪʴʶ ʤʘʩʩʠʚʘ. ʉ 

ʧʣʦʩʢʦʩʪʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʦʚʤʝʱʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʩʫʙʧʘʨʘʣʣʝʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʞʠʣʳ ʜʫʥʠʪʦʚ ʚ 

ʛʘʨʮʙʫʨʛʠʪʘʭ, ʢʦʪʦʨʳʝ ʜʠʩʢʦʥʬʦʨʤʥʳ ʢ ʩʪʨʫʢʪʫʨʝ ʧʦʨʦʜ ʦʙʨʘʤʣʝʥʠʷ. ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ S0 ʩʝʚʝʨʦ-
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʚ ʜʨʫʛʠʭ ʤʘʩʩʠʚʘʭ ʖʞʥʦ-ʊʫʚʠʥʩʢʦʛʦ ʧʦʷʩʘ [1] ʠ ʦʪʨʘʞʘʶʪ ʠʭ ʨʘʥʥʠʡ 

ʵʪʘʧ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʨʘʥʥʝʛʦ ʵʪʘʧʘ ʷʚʣʷʶʪʩʷ ʨʫʜʦʚʤʝʱʘʶʱʠʤʠ, ʚ ʥʠʭ 

ʣʦʢʘʣʠʟʦʚʘʥʳ ʪʝʣʘ ʭʨʦʤʠʪʦʚʳʭ ʨʫʜ. ʊʝʣʘ ʭʨʦʤʠʪʦʚ ʞʠʣʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʣʠʙʦ ʚ ʚʠʜʝ ʣʠʥʟ, ʧʦʣʦʩ ʠ ʰʣʠʨʦʚ. 

ʈʫʜʳ ʠʤʝʶʪ ʤʘʩʩʠʚʥʫʶ, ʛʫʩʪʦʚʢʨʘʧʣʝʥʥʫʶ ʠ ʥʦʜʫʣʷʨʥʫʶ ʪʝʢʩʪʫʨʫ [2]. 

ɺʪʦʨʦʡ ʵʪʘʧ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʦʷʚʠʣʩʷ ʚ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʡ ʫʧʣʦʱʝʥʥʦʩʪʠ ʚ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (S1). ʄʠʥʝʨʘʣʴʥʘʷ ʫʧʣʦʱʝʥʥʦʩʪʴ S1 ʬʠʢʩʠʨʫʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʣʠʚʘʞʦʤ ʠ 

ʤʝʣʢʠʤʠ ʠʥʜʠʚʠʜʘʤʠ ʦʨʪʦʧʠʨʦʢʩʝʥʘ, ʢʦʪʦʨʳʝ ʚʳʪʷʛʠʚʘʶʪʩʷ ʚʜʦʣʴ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʉʠʩʪʝʤʘ S1 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʙʣʠʟʢʘ ʢ ʩʪʨʫʢʪʫʨʝ ʚʤʝʱʘʶʱʝʡ ʨʘʤʳ ʠ ʷʚʣʷʝʪʩʷ ʩʠʥʤʝʪʘʤʦʨʬʠʯʝʩʢʦʡ. ʇʝʨʝʦʨʠʝʥʪʘʮʠʷ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʜʝʩʪʨʫʢʮʠʠ ʠ ʯʘʩʪʠʯʥʦʡ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʭʨʦʤʠʪʦʚʳʭ ʪʝʣ ʩʦʛʣʘʩʥʦ ʩ S1. 

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ, ʪʨʝʪʴʝʤ, ʵʪʘʧʝ ʜʝʬʦʨʤʘʮʠʠ ʫʣʴʪʨʘʤʘʬʠʪʳ ʧʨʠʰʣʠ ʚ ʧʦʣʥʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʧʦʨʦʜʘʤʠ ʦʙʨʘʤʣʝʥʠʷ. ʄʠʥʝʨʘʣʴʥʘʷ ʫʧʣʦʱʝʥʥʦʩʪʴ S2 ʧʨʝʜʩʪʘʚʣʝʥʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩʣʘʥʮʝʚʘʪʦʩʪʴʶ ʚ 

ʩʝʨʧʝʥʪʠʥʠʪʘʭ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʦʙʳʯʥʦ ʚ ʵʥʜʦʢʦʥʪʘʢʪʦʚʳʭ ʯʘʩʪʷʭ ʤʘʩʩʠʚʘ, ʛʜʝ ʩ ʥʝʡ ʩʚʷʟʘʥʘ ʥʘʣʦʞʝʥʥʘʷ 

ʜʝʬʦʨʤʘʮʠʷ ʭʨʦʤʠʪʦʚʳʭ ʪʝʣ. 

 

 
ʈʠʩʫʥʦʢ. ʉʭʝʤʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ɸʛʘʨʜʘʛʩʢʦʛʦ ʤʘʩʩʠʚʘ 

ʠ ʜʠʘʛʨʘʤʤʳ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

1 ï ʨʳʭʣʳʝ ʦʪʣʦʞʝʥʠʷ, 2 ï ʩʣʘʥʮʳ ʠ ʢʚʘʨʮʠʪʳ, 3 ï ʫʣʴʪʨʘʤʘʬʠʪʳ, 4 ï ʛʘʙʙʨʦʠʜʳ, 5 ï ʛʨʘʥʠʪʦʠʜʳ. 

ʅʘ ʜʠʘʛʨʘʤʤʘʭ: ʧʨʦʝʢʮʠʠ ʧʦʣʶʩʦʚ ʩʣʘʥʮʝʚʘʪʦʩʪʠ ʚʦ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ (ʘ), ʤʠʥʝʨʘʣʴʥʦʡ 

ʫʧʣʦʱʝʥʥʦʩʪʠ ʠ ʣʠʥʝʡʥʦʩʪʠ S0, L0 (ʙ), S1, L1 (ʚ) S2, L2 (ʛ) ʠ ʧʦʣʶʩʦʚ ʟʘʣʝʛʘʥʠʷ ʭʨʦʤʠʪʦʚʳʭ ʪʝʣ (ʜ) 
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1. ɻʦʥʯʘʨʝʥʢʦ ɸ.ʀ., ʂʫʟʥʝʮʦʚ ʇ.ʇ., ʏʝʨʥʳʰʦʚ ɸ.ʀ. ʇʝʪʨʦʩʪʨʫʢʪʫʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʬʦʨʤʘʮʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ 
ʦʬʠʦʣʠʪʦʚ ɸʛʘʨʜʘʛʩʢʦʡ ʟʦʥʳ // ɻʝʦʣʦʛʦ-ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʊʫʚʳ. ï ʅʦʚʦʩʠʙʠʨʩʢ, 
1988. ï ʉ. 75ï90. 

2. ʅʠʢʠʪʯʠʥ ʇ.ɸ. ʂ ʚʦʧʨʦʩʫ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ ʭʨʦʤʠʪʦʥʦʩʥʦʩʪʠ ɸʛʘʨʜʘʛʩʢʦʛʦ ʛʠʧʝʨʙʘʟʠʪʦʚʦʛʦ ʤʘʩʩʠʚʘ // 
ʄʘʪʝʨ. ʧʦ ʛʝʦʣʦʛʠʠ ʊʫʚʠʥʩʢʦʡ ɸʉʉʈ. ï ɺʳʧ. I. ï ʂʳʟʳʣ, 1969. ï ʉ. 43ï47. 

3. ʇʠʥʫʩ ɻ.ɺ., ʂʦʣʝʩʥʠʢ ʖ.ʅ. ɸʣʴʧʠʥʦʪʠʧʥʳʝ ʛʠʧʝʨʙʘʟʠʪʳ ʶʛʘ ʉʠʙʠʨʠ. ï ʄ.: ʅʘʫʢʘ, 1966. ï 210 ʩ. 

 
ʐʃʀʍʆɺʆʁ ɸʅɸʃʀɿ ɸʃʃʖɺʀɸʃʔʅʆɻʆ ʂʆʄʇʃɽʂʉɸ ʈɽʂʀ ʅɽʄɸʅ 

(ʈɽʉʇʋɹʃʀʂɸ ɹɽʃɸʈʋʉʔ) 
ɺ.ɺ. ɼʘʥʠʣʝʥʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʘʩʩʠʩʪʝʥʪ ʖ.ɺ. ʄʠʪʴʢʦ 
ɻʦʤʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʌ. ʉʢʦʨʠʥʳ, ʛ. ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ 

ʇʦʯʪʠ ʚʩʝ ʮʝʥʥʳʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʤʠʥʝʨʘʣʳ ʨʦʩʩʳʧʝʡ ʦʙʣʘʜʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ 

ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʠ ʧʨʠ ʧʨʦʤʳʚʢʝ ʨʳʭʣʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʦʩʪʘʶʪʩʷ ʚ ʰʣʠʭʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʣʠʭʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʦʣʦʪʘ, ʧʣʘʪʠʥʳ, ʦʣʦʚʘ, ʪʘʥʪʘʣʘ, ʥʠʦʙʠʷ, ʚʦʣʴʬʨʘʤʘ, ʨʪʫʪʠ ʠ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ. ʐʣʠʭʦʚʳʝ ʠʟʳʩʢʘʥʠʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʣʦʛʦ-ʧʦʠʩʢʦʚʳʭ ʠ ʨʘʟʚʝʜʦʯʥʳʭ 

ʨʘʙʦʪ. ʄʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʰʣʠʭʦʚ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʡ ʤʝʪʦʜ ʧʦʠʩʢʦʚ ʤʥʦʛʠʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ. ʐʣʠʭʦʚʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʤʝʪʦʜʦʤ ʧʦʠʩʢʦʚ ʚ ʨʘʡʦʥʘʭ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ 

ʦʙʥʘʞʝʥʠʝʤ ʢʦʨʝʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ) [1]. 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʧʦʜʚʝʨʛʥʫʪʳ ʦʢʦʣʦ ʩʦʪʥʠ ʰʣʠʭʦʚʳʭ ʧʨʦʙ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʤʳʚʢʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʝʢʠ ʅʝʤʘʥ. ʈʝʢʘ ʅʝʤʘʥ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʝʣʘʨʫʩʠ, ʚ ʧʨʝʜʝʣʘʭ 

ʅʝʤʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʆʪʙʦʨ ʧʨʦʙ ʠʟ ʘʣʣʶʚʠʷ ʨʝʯʥʦʡ ʜʦʣʠʥʳ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘ ʫʯʘʩʪʢʘʭ, ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʪʷʞʝʣʳʭ ʤʠʥʝʨʘʣʦʚ, ï ʢʦʩʘʭ, ʧʦʨʦʛʘʭ, ʘ ʪʘʢʞʝ ʥʠʞʝ ʠʟʛʠʙʦʚ ʨʝʢʠ. ɼʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʤʠʥʝʨʘʣʦʚ ʰʣʠʭʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʬʨʘʢʮʠʠ: ʤʘʛʥʠʪʥʫʶ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ, 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʪʷʞʝʣʫʶ ʠ ʣʝʛʢʫʶ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʩʠʣʠʢʘʪʳ, ʦʢʠʩʣʳ, ʩʫʣʴʬʠʜʳ ʠ ʬʦʩʬʘʪʳ. 

ʆʯʝʥʴ ʨʝʜʢʠ ʩʘʤʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ, ʩʫʣʴʬʘʪʳ ʠ ʢʘʨʙʦʥʘʪʳ. ʇʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʤʘʛʥʝʪʠʪ, 

ʧʠʨʠʪ, ʮʠʨʢʦʥ ʠ ʘʧʘʪʠʪ. ʈʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʛʨʘʥʘʪ, ʠʣʴʤʝʥʠʪ, ʬʣʶʦʨʠʪ, ʛʘʣʝʥʠʪ, ʤʦʥʘʮʠʪ, ʤʦʣʠʙʜʝʥʠʪ, 

ʭʘʣʴʢʦʧʠʨʠʪ, ʨʫʪʠʣ, ʪʫʨʤʘʣʠʥ, ʘʨʩʝʥʦʧʠʨʠʪ. ʆʯʝʥʴ ʨʝʜʢʠ ʥʘʭʦʜʢʠ ʪʦʧʘʟʘ, ʢʦʨʫʥʜʘ, ʢʠʥʦʚʘʨʠ, ʤʘʣʘʭʠʪʘ, ʭʨʦʤʠʪʘ, 

ʢʘʩʩʠʪʝʨʠʪʘ, ʛʝʤʘʪʠʪʘ ʠ ʜʨʫʛʠʭ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ [2]. 

ʄʘʛʥʠʪʥʘʷ ʬʨʘʢʮʠʷ 

ʄʘʛʥʝʪʠʪ. ʄʘʛʥʝʪʠʪ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʣʢʠʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʦʢʪʘʵʜʨʠʯʝʩʢʦʛʦ ʦʙʣʠʢʘ ʠʣʠ (ʯʘʱʝ ʚʩʝʛʦ) 

ʫʛʣʦʚʘʪʳʤʠ ʯʘʩʪʠʮʘʤʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ. ɻʨʘʥʠ ʦʢʪʘʵʜʨʦʚ ʦʩʣʦʞʥʝʥʳ ʩʪʨʫʢʪʫʨʘʤʠ ʨʦʩʪʘ ʩʪʫʧʝʥʯʘʪʦʛʦ ʪʠʧʘ, 

ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʢʦʣʦʪʳ, ʘ ʚʝʨʰʠʥʳ ʫʛʣʦʚ ʩʛʣʘʞʝʥʳ. ʀʥʦʛʜʘ ʚʩʪʨʝʯʘʣʠʩʴ ʦʩʢʦʣʴʯʘʪʳʝ ʦʙʣʦʤʢʠ ʵʪʠʭ 

ʢʨʠʩʪʘʣʣʦʚ, ʩʦʭʨʘʥʠʚʰʠʝ ʥʘ ʧʣʦʩʢʦʩʪʷʭ ʩʢʦʣʘ ʦʪʯʝʪʣʠʚʳʡ ʨʠʩʫʥʦʢ ʨʘʢʦʚʠʩʪʦʛʦ ʠʟʣʦʤʘ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 

ʧʦʢʨʳʪʘ ʪʦʥʢʠʤʠ ʧʣʝʥʢʘʤʠ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ. ʆʙʳʯʥʦ ʩ ʤʘʛʥʝʪʠʪʦʤ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʬʨʘʢʮʠʷ 

ʀʣʴʤʝʥʠʪ. ʀʣʴʤʝʥʠʪ ï ʦʜʠʥ ʠʟ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʬʨʘʢʮʠʠ. ʇʨʠʩʫʪʩʪʚʫʝʪ ʚ 

ʚʠʜʝ ʟʝʨʝʥ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʪʘʥʥʦʩʪʠ ï ʦʪ ʢʨʫʛʣʳʭ, ʠʜʝʘʣʴʥʦ ʦʢʘʪʘʥʥʳʭ ʜʦ 

ʫʛʣʦʚʘʪʳʭ. ɺ ʦʪʨʘʞʝʥʥʦʤ ʩʚʝʪʝ ï ʪʝʤʥʦ-ʩʝʨʳʡ ʜʦ ʯʝʨʥʦʛʦ ʠʣʠ ʩʪʘʣʴʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʝʛʦ ʛʣʘʜʢʘʷ, 

ʠʥʦʛʜʘ ʩʦ ʩʣʝʜʘʤʠ ʚʪʦʨʠʯʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʚʠʜʝ ʢʦʨʦʯʝʢ ʩʚʝʪʣʦ-ʞʝʣʪʦʛʦ ʣʝʡʢʦʢʩʝʥʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʘʣʣʶʚʠʠ ʦʥ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʤʝʣʢʦʧʝʩʯʘʥʦʡ, ʢʨʫʧʥʦ- ʠ ʤʝʣʢʦʘʣʝʚʨʠʪʦʚʦʡ ʬʨʘʢʮʠʷʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʢʦʣʦ 8 %, 16 % ʠ 23 %. ɺ 

ʤʝʣʢʦ- ʠ ʢʨʫʧʥʦʧʝʩʯʘʥʦʡ ʬʨʘʢʮʠʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʜʦʩʪʠʛʘʝʪ 40 % (ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʅʝʤʘʥʘ ʙʣʠʟ 

ʜʝʨʝʚʥʠ ʃʘʪʳʰʠ, ʛʜʝ ʫ ʫʨʝʟʘ ʚʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʩʢʦʧʣʝʥʠʝ ʰʣʠʭʦʚ). ɺ ʤʝʣʢʦ- ʠ ʢʨʫʧʥʦʘʣʝʚʨʠʪʦʚʳʭ ʬʨʘʢʮʠʷʭ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʣʴʤʝʥʠʪʘ ʚʩʪʨʝʯʝʥʦ ʫ ʧʨʘʚʦʛʦ ʨʘʟʤʳʚʘʝʤʦʛʦ ʙʝʨʝʛʘ ʅʝʤʘʥʘ ʥʠʞʝ ʜʝʨʝʚʥʠ 

ɹʦʥʜʘʨʳ. ɺʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʅʝʤʘʥʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʘʣʣʶʚʠʠ ʥʘʤʝʯʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʠʣʴʤʝʥʠʪʘ ʩʨʝʜʥʝʧʝʩʯʘʥʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ, ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʬʨʘʢʮʠʡ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠʫʨʦʯʝʥʦ ʢ ʠʥʪʝʨʚʘʣʘʤ ʨʝʢʠ ʄʦʩʪʳ ï 

ʂʦʤʦʪʦʚʦ, ɹʝʨʝʟʦʚʢʘ ï ɻʨʦʜʥʦ. ʊʘʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠʣʴʤʝʥʠʪʘ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʚʦʟʤʦʞʥʦʤ 

ʧʨʠʚʥʦʩʝ ʠʣʴʤʝʥʠʪʘ ʠʟ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ ʩʥʦʩʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʙʝʨʫʪ ʥʘʯʘʣʦ ʧʨʠʪʦʢʠ ʅʝʤʘʥʘ. 

ɻʝʤʘʪʠʪ. ɻʝʤʘʪʠʪ ʠ ʛʠʜʨʦʛʝʤʘʪʠʪ ʦʙʥʘʨʫʞʝʥʳ ʚʦ ʤʥʦʛʠʭ ʧʨʦʙʘʭ ʚ ʚʠʜʝ ʦʢʨʫʛʣʳʭ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʳʭ 

ʟʝʨʝʥ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʨʘʩʥʦ-ʙʫʨʳʭ ʚ ʦʪʨʘʞʝʥʥʦʤ ʩʚʝʪʝ. ʈʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʢʦʨʦʯʝʢ ʥʘ ʨʫʜʥʳʭ 

ʤʠʥʝʨʘʣʘʭ. 

ʃʠʤʦʥʠʪ. ʃʠʤʦʥʠʪ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʥʝʧʨʘʚʠʣʴʥʳʭ, ʦʢʨʫʛʣʳʭ ʟʝʤʣʠʩʪʳʭ ʘʛʨʝʛʘʪʦʚ, ʧʣʝʥʦʢ ʠ ʢʦʨʦʯʝʢ 

ʥʘ ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʘʭ. ʆʥʠ ʥʝʧʨʦʟʨʘʯʥʳ, ʚ ʦʪʨʘʞʝʥʥʦʤ ʩʚʝʪʝ ʢʨʘʩʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʝ ʠ ʞʝʣʪʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʝ. 

ʏʘʱʝ ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʢʨʫʧʥʦʘʣʝʚʨʠʪʦʚʦʡ ʬʨʘʢʮʠʠ, ʦʩʦʙʝʥʥʦ ʤʥʦʛʦ ʠʭ ʚ ʜʨʝʚʥʠʭ ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʵʪʦʪ ʤʠʥʝʨʘʣ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ï ʀʚʝʥʝʮʢʦ-

ʉʪʦʙʮʦʚʩʢʦʤʫ ʠ ʃʠʜʩʢʦ-ʅʦʚʦʛʨʫʜʩʢʦʤʫ ʇʦʥʝʤʦʥʴʶ. 

ʍʨʦʤʰʧʠʥʝʣʠʜʳ (ʭʨʦʤʠʪʳ). ʍʨʦʤʠʪʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʠʜʝ ʦʢʪʘʵʜʨʦʚ, ʠʥʦʛʜʘ ʦʢʘʪʘʥʥʳʭ, ʯʝʨʥʦʛʦ ʠʣʠ 

ʙʫʨʦʚʘʪʦ-ʯʝʨʥʦʛʦ ʮʚʝʪʘ. ɻʨʘʥʠ ʥʝʨʦʚʥʳʝ, ʩ ʫʛʣʫʙʣʝʥʠʷʤʠ. ʆʙʳʯʥʳ ʥʝʧʨʘʚʠʣʴʥʳʝ ʟʝʨʥʘ. 

ɺʦʣʴʬʨʘʤʠʪ. ɺʦʣʴʬʨʘʤʠʪ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʪʯʘʪʳʭ ʠʣʠ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʦʢʘʪʘʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ, 

ʯʘʩʪʦ ʚ ʚʠʜʝ ʪʘʙʣʠʪʯʘʪʳʭ ʦʩʢʦʣʢʦʚ. ʇʦʚʝʨʭʥʦʩʪʠ ʟʝʨʝʥ ʧʦʢʨʳʪ rʪʫʩʢʣʳʤ ʙʫʨʦ-ʯʝʨʥʳʤ ʥʘʣʝʪʦʤ. ɺ ʩʚʝʞʝʤ 

ʠʟʣʦʤʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʢʨʘʩʥʦʚʘʪʳʭ ʚʥʫʪʨʝʥʥʠʭ ʨʝʬʣʝʢʩʦʚ. 

ʉʬʝʥ. ʉʬʝʥ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʚ ʚʠʜʝ ʦʩʪʨʦʫʛʦʣʴʥʳʭ ʠʣʠ ʦʢʘʪʘʥʥʳʭ ʥʝʧʨʘʚʠʣʴʥʳʭ ʟʝʨʝʥ, ʯʘʩʪʦ 

ʥʘʙʣʶʜʘʣʠʩʴ ʭʘʨʘʢʪʝʨʥʳʝ ʩʧʣʶʱʝʥʥʳʝ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʢʨʠʩʪʘʣʣʳ. ʕʪʠ ʢʨʠʩʪʘʣʣʳ ʥʘʧʦʤʠʥʘʶʪ ʬʦʨʤʫ 

ʟʘʧʝʯʘʪʘʥʥʦʛʦ ʢʦʥʚʝʨʪʘ. ʆʪʤʝʯʝʥʘ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʢʨʠʩʪʘʣʣʦʚ. 

ʇʠʨʦʢʩʝʥʳ ʠ ʘʤʬʠʙʦʣʳ. ʇʠʨʦʢʩʝʥʳ ʚʩʪʨʝʯʝʥʳ ʚ ʚʠʜʝ ʦʢʘʪʘʥʥʳʭ ʢʦʨʦʪʢʦʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʢʨʠʩʪʘʣʣʦʚ 

ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʳʭ ʟʝʨʝʥ, ʠʤʝʶʱʠʭ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʨʘʟʣʦʞʝʥʠʷ. ʉʨʝʜʠ ʘʤʬʠʙʦʣʦʚ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʧʨʠʥʘʜʣʝʞʠʪ ʦʙʳʢʥʦʚʝʥʥʦʡ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʝ. ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʪʨʝʤʦʣʠʪ, ʘʢʪʠʥʦʣʠʪ, 

ʛʣʘʫʢʦʬʘʥ, ʙʘʟʘʣʴʪʠʯʝʩʢʘʷ ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ. ʈʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ʚʩʪʨʝʯʘʣʘʩʴ ʚ ʚʠʜʝ ʠʟʦʤʝʪʨʠʯʥʳʭ, ʫʜʣʠʥʝʥʥʳʭ, 

ʚʳʪʷʥʫʪʳʭ, ʫʧʣʦʱʝʥʥʳʭ, ʦʢʨʫʛʣʳʭ, ʠʟʦʛʥʫʪʳʭ, ʥʝʧʨʘʚʠʣʴʥʳʭ ʟʝʨʝʥ. ʇʦ ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʟʝʨʝʥ 

ʬʦʨʤʘ ʠʭ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʝʝ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʳʪʷʥʫʪʳʭ ʠ ʠʟʦʛʥʫʪʳʭ ʧʣʘʩʪʠʥʦʢ. ʂʨʘʷ ʟʝʨʝʥ ʯʘʱʝ 

ʛʣʘʜʢʠʝ, ʨʝʞʝ ʦʩʪʨʳʝ, ʚʦʣʥʠʩʪʳʝ, ʟʘʟʫʙʨʝʥʥʳʝ. ʎʚʝʪ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ ʟʝʣʝʥʳʡ, ʩʚʝʪʣʦ-ʟʝʣʝʥʳʡ, ʪʝʤʥʦ-ʟʝʣʝʥʳʡ, 

ʙʫʨʦʚʘʪʦ-ʟʝʣʝʥʳʡ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʤʬʠʙʦʣʦʚ ʚ ʘʣʣʶʚʠʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʤʝʣʢʦʧʝʩʯʘʥʦʡ ʬʨʘʢʮʠʠ, ʭʦʪʷ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘʢʦʧʣʝʥʠʷ ʵʪʠʭ ʤʠʥʝʨʘʣʦʚ ʚ ʢʨʫʧʥʦʧʝʩʯʘʥʦʡ 

ʠ ʘʣʝʚʨʠʪʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. ɻʣʘʫʢʦʬʘʥ ʚʩʪʨʝʯʘʣʩʷ ʚ ʧʝʩʢʘʭ ʧʨʠʨʫʩʣʦʚʦʡ ʦʪʤʝʣʠ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ 

ʅʝʤʘʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʚʝʥʝʮʢʦ-ʉʪʦʣʙʮʦʚʩʢʦʛʦ ʠ ʃʠʜʩʢʦ-ʅʦʚʦʛʨʫʜʩʢʦʛʦ ʇʦʥʝʤʦʥʴʷ (ʙʣʠʟ ʜ. ɹʦʥʜʘʨʳ, 

ʇʝʩʢʦʚʮʳ, ʐʘʚʜʠʥʦ, ɿʘʧʦʣʴʝ). 

ʊʷʞʝʣʘʷ ʬʨʘʢʮʠʷ 

ʐʝʝʣʠʪ. ʐʝʝʣʠʪ ʦʙʳʯʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʚʠʜʝ ʥʝʧʨʘʚʠʣʴʥʳʭ ʦʢʘʪʘʥʥʳʭ ʟʝʨʝʥ ʤʦʣʦʯʥʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ ʩ 

ʭʘʨʘʢʪʝʨʥʳʤ ʰʝʣʢʦʚʠʩʪʳʤ ʙʣʝʩʢʦʤ. ʈʝʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʦʢʘʪʘʥʥʳʝ ʜʠʧʠʨʘʤʠʜʘʣʴʥʳʝ ʠʣʠ ʪʘʙʣʠʪʯʘʪʳʝ ʢʨʠʩʪʘʣʣʳ.  

ʂʘʩʩʠʪʝʨʠʪ. ʂʘʩʩʠʪʝʨʠʪ ʦʙʳʯʝʥ ʚ ʚʠʜʝ ʥʝʧʨʘʚʠʣʴʥʳʭ, ʦʢʘʪʘʥʥʳʭ ʟʝʨʝʥ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʳʭ ʯʘʩʪʦ 

ʧʦʢʨʳʪʘ ʪʨʝʱʠʥʢʘʤʠ ʠ ʤʝʣʢʠʤʠ ʫʛʣʫʙʣʝʥʠʷʤʠ. ʈʝʞʝ ʦʪʤʝʯʘʣʠʩʴ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʢʨʠʩʪʘʣʣʳ ʩʘʤʦʡ 

ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʦʢʨʘʩʢʠ ï ʦʪ ʙʝʩʮʚʝʪʥʦʡ ʜʦ ʯʝʨʥʦʡ. 

ɻʨʘʥʘʪʳ. ʉʘʤʳʤ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʘʣʣʶʚʠʷ ʅʝʤʘʥʘ ʷʚʣʷʝʪʩʷ ʘʣʴʤʘʥʜʠʥ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʚʩʪʨʝʯʘʣʩʷ 

ʘʥʜʨʘʜʠʪ, ʛʨʦʩʩʫʣʷʨ, ʫʚʘʨʦʚʠʪ. ɻʨʘʥʘʪʳ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʚʠʜʝ ʙʝʩʮʚʝʪʥʳʭ, ʩʚʝʪʣʦ- ʠ ʷʨʢʦ-ʨʦʟʦʚʳʭ ʟʝʨʝʥ, ʨʝʞʝ 

ʟʝʣʝʥʳʭ, ʪʝʤʥʦ-ʟʝʣʝʥʳʭ, ʦʨʘʥʞʝʚʳʭ ʠ ʢʨʘʩʥʳʭ. ɿʝʨʥʘ ʛʨʘʥʘʪʦʚ ʧʦʣʫʦʢʘʪʘʥʥʳʝ, ʦʢʘʪʘʥʥʳʝ, ʠʟʦʤʝʪʨʠʯʥʳʝ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʟʝʨʝʥ ʥʝʨʦʚʥʘʷ, ʪʨʝʱʠʥʦʚʘʪʘʷ. ʆʪʤʝʯʘʶʪʩʷ ʟʝʨʥʘ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ 

(ʮʠʨʢʦʥ, ʨʫʪʠʣ, ʪʫʨʤʘʣʠʥ) ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʠʛʦʣʴʯʘʪʳʭ, ʚʦʣʦʢʥʠʩʪʳʭ, ʫʜʣʠʥʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʬʦʨʤ, ʘ ʪʘʢʞʝ ʤʝʣʢʠʝ 

ʛʘʟʦʚʦ-ʞʠʜʢʠʝ ʚʢʣʶʯʝʥʠʷ. 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

ʎʠʨʢʦʥ. ʎʠʨʢʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʟʨʘʯʥʳʤʠ, ʙʝʩʮʚʝʪʥʳʤʠ, ʨʝʞʝ ʞʝʣʪʦʚʘʪʳʤʠ, ʙʫʨʦʚʘʪʳʤʠ ʠ 

ʯʨʝʟʚʳʯʘʡʥʦ ʨʝʜʢʦ ï ʢʨʘʩʥʦʚʘʪʳʤʠ ʨʘʟʥʦʩʪʷʤʠ. ɿʝʨʥʘ ʨʘʟʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʬʦʨʤʳ, ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʣʠʩʴ 

ʟʦʥʘʣʴʥʳʝ ʟʝʨʥʘ ʩʦ ʩʣʝʜʘʤʠ ʨʘʩʧʘʜʘ, ʠʩʧʝʱʨʝʥʥʳʝ ʪʨʝʱʠʥʘʤʠ ʠ ʧʦʢʨʳʪʳʝ ʰʪʨʠʭʦʚʢʦʡ. 

ʊʫʨʤʘʣʠʥ. ʊʫʨʤʘʣʠʥ ʥʘʡʜʝʥ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʨʦʙʘʭ, ʥʦ ʠʥʦʛʜʘ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. 

ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʥʝʛʦ ʦʢʘʪʘʥʥʳʝ ʠ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʦʙʣʦʤʢʠ, ʠʟʨʝʜʢʘ ʥʝʧʨʘʚʠʣʴʥʳʝ ʩ ʚʦʣʥʠʩʪʳʤʠ ʠ 

ʥʝʨʦʚʥʳʤʠ ʢʨʘʷʤʠ. ɿʝʨʥʘ ʯʠʩʪʳʝ, ʧʨʦʟʨʘʯʥʳʝ, ʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʤʝʣʢʠʝ ʚʢʣʶʯʝʥʠʷ ʤʠʥʝʨʘʣʦʚ, ʧʫʟʳʨʴʢʦʚ 

ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʯʝʨʪʘ ʪʫʨʤʘʣʠʥʘ ï ʠʥʪʝʥʩʠʚʥʳʡ ʧʣʝʦʭʨʦʠʟʤ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʦʥʘʭ: ʦʪ ʪʝʤʥʦ-

ʟʝʣʝʥʦʛʦ, ʟʝʣʝʥʦʛʦ, ʟʝʣʝʥʦʚʘʪʦ-ʙʫʨʦʛʦ, ʩʠʥʝʛʦ ʜʦ ʙʝʩʮʚʝʪʥʦʛʦ, ʙʣʝʜʥʦ-ʨʦʟʦʚʦʛʦ, ʩʚʝʪʣʦ-ʟʝʣʝʥʦʛʦ, ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʠ ʛʦʣʫʙʦʛʦ. 

ʃʝʛʢʘʷ ʬʨʘʢʮʠʷ 

ʂʚʘʨʮ. ʂʚʘʨʮ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʧʦʣʫʦʢʘʪʘʥʥʳʭ ʠ ʨʝʞʝ ʫʛʣʦʚʘʪʳʭ ʟʝʨʝʥ, ʯʘʩʪʦ ʠʤʝʶʱʠʭ 

ʥʝʧʨʘʚʠʣʴʥʳʝ ʦʯʝʨʪʘʥʠʷ. ʉʢʫʣʴʧʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʱʝ ʰʝʨʦʭʦʚʘʪʘʷ, ʷʤʯʘʪʘʷ, ʛʣʘʜʢʘʷ. ʆʜʥʘ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ 

ʯʝʨʪ ʢʚʘʨʮʘ ï ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ ʚʢʣʶʯʝʥʠʡ (ʩʣʶʜʳ, ʚ ʦʩʥʦʚʥʦʤ ʙʠʦʪʠʪ, ʨʫʪʠʣ, ʮʠʨʢʦʥ, ʪʫʨʤʘʣʠʥ ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʤʠʥʝʨʘʣʳ). 

ʇʦʣʝʚʳʝ ʰʧʘʪʳ. ʕʪʘ ʛʨʫʧʧʘ ʤʠʥʝʨʘʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʘʣʠʝʚʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʦʨʪʦʢʣʘʟ, ʨʝʞʝ ʤʠʢʨʦʢʣʠʥ. ʆʨʪʦʢʣʘʟ ʠ ʤʠʢʨʦʢʣʠʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʧʦʣʫʦʢʘʪʘʥʥʳʭ, ʠʥʦʛʜʘ ʫʛʣʦʚʘʪʦ-ʦʢʘʪʘʥʥʳʭ, ʩʪʫʧʝʥʯʘʪʳʭ, ʩʣʘʙʦ ʦʢʨʫʛʣʳʭ, ʪʘʙʣʠʪʯʘʪʳʭ ʙʝʩʮʚʝʪʥʳʭ, 

ʧʨʦʟʨʘʯʥʳʭ ʟʝʨʝʥ. ʇʣʘʛʠʦʢʣʘʟʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʚʠʜʝ ʥʝʧʨʘʚʠʣʴʥʳʭ, ʠʟʦʤʝʪʨʠʯʥʳʭ ʟʝʨʝʥ ʨʘʟʣʠʯʥʦʡ 

ʩʦʭʨʘʥʥʦʩʪʠ. ɿʝʨʥʘ ʯʘʱʝ ʚʩʝʛʦ ʙʝʩʮʚʝʪʥʳʝ, ʩʝʨʳʝ, ʨʝʞʝ ʩ ʙʫʨʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ. 

ʂʘʨʙʦʥʘʪʳ. ʂʘʨʙʦʥʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʚʫʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ (ʤʠʥʝʨʘʣʴʥʦʡ ʠ ʦʨʛʘʥʦʛʝʥʥʦʡ), 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʘʣʴʮʠʪʦʤ ʠ ʜʦʣʦʤʠʪʦʤ. ʌʦʨʤʘ ʟʝʨʝʥ ʧʦʣʫʦʢʘʪʘʥʥʘʷ , ʦʢʘʪʘʥʥʘʷ, ʦʢʨʫʛʣʘʷ, ʥʝʧʨʘʚʠʣʴʥʘʷ ʩ 

ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʦʯʝʨʪʘʥʠʷʤʠ. 

ʉʣʶʜʳ. ɹʠʦʪʠʪ ʦʙʥʘʨʫʞʝʥ ʚ ʚʠʜʝ ʧʣʘʩʪʠʥʦʢ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ, ʪʝʤʥʦ- ʠʣʠ ʩʚʝʪʣʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ. ɼʣʷ 

ʥʝʛʦ ʭʘʨʘʢʪʝʨʥʘ ʥʝʧʨʘʚʠʣʴʥʘʷ ʬʦʨʤʘ ʣʠʩʪʦʯʢʦʚ ʩ ʦʢʨʫʛʣʳʤʠ ʠʣʠ ʠʟʚʠʣʠʩʪʳʤʠ ʢʨʘʷʤʠ. ʄʠʥʝʨʘʣ ʙʦʛʘʪ 

ʨʘʟʣʠʯʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʪʝʤʥʦʛʦ (ʜʦ ʯʝʨʥʦʛʦ) ʮʚʝʪʘ. ʀʥʦʛʜʘ ʨʘʟʙʠʪ ʪʨʝʱʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʝʥʳ 

ʛʠʜʨʦʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ. 

ɻʣʘʫʢʦʥʠʪ ʚʩʪʨʝʯʝʥ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʟʝʨʝʥ, ʦʢʨʘʩʢʘ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʪʝʤʥʦ-ʟʝʣʝʥʦʡ ʜʦ ʩʚʝʪʣʦ-

ʟʝʣʝʥʦʡ ʩ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ. ʌʦʨʤʘ ʟʝʨʝʥ ʨʘʟʥʦʦʙʨʘʟʥʘʷ: ʦʢʨʫʛʣʘʷ, ʦʚʘʣʴʥʘʷ, ʥʝʧʨʘʚʠʣʴʥʘʷ, ʧʦʯʢʦʚʠʜʥʘʷ, 

ʢʨʘʷ ʨʦʚʥʳʝ. 

ʄʫʩʢʦʚʠʪ ʚʩʪʨʝʯʝʥ ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʙʝʩʮʚʝʪʥʳʭ, ʠʥʦʛʜʘ ʯʫʪʴ ʞʝʣʪʦʚʘʪʳʭ ʠ ʙʫʨʦʚʘʪʳʭ ʧʣʘʩʪʠʥʦʢ ʩ 

ʯʝʨʥʳʤʠ ʤʝʣʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ. ʌʦʨʤʘ ʟʝʨʝʥ: ʦʢʨʫʛʣʘʷ, ʦʚʘʣʴʥʘʷ, ʠʥʦʛʜʘ ʥʘʙʣʶʜʘʣʠʩʴ ʣʠʩʪʦʯʢʠ ʩ ʥʝʨʦʚʥʳʤʠ 

ʢʨʘʷʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʰʣʠʭʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʪʘʢʠʝ ʢʘʢ: ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʧʝʩʯʘʥʳʝ 

ʨʘʟʥʦʩʪʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ (ʤʠʥʝʨʘʣʦʤ) ʷʚʣʷʝʪʩʷ ʢʚʘʨʮ, ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʡ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʬʨʘʢʮʠʡ (ʯʘʱʝ ʣʝʛʢʦʡ) ʷʚʣʷʶʪʩʷ ʧʦʣʝʚʳʝ ʰʧʘʪʳ. ʆʩʪʘʣʴʥʳʝ ʤʠʥʝʨʘʣʳ (ʢʘʨʙʦʥʘʪʳ, ʙʠʦʪʠʪ, 

ʤʫʩʢʦʚʠʪ, ʛʣʘʫʢʦʥʠʪ, ʦʧʘʣ, ʭʘʣʮʝʜʦʥ ʠ ʜʨʫʛʠʝ) ʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ 

ʪʷʞʝʣʳʭ ʬʨʘʢʮʠʡ ʘʣʣʶʚʠʷ ʅʝʤʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʣʦʪʠʛʝʥʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ (ʛʨʘʥʘʪʳ, ʘʤʬʠʙʦʣʳ, ʠʣʴʤʝʥʠʪ, 

ʮʠʨʢʦʥ, ʧʠʨʦʢʩʝʥʳ, ʩʪʘʚʨʦʣʠʪ, ʨʫʪʠʣ, ʣʝʡʢʦʢʩʝʥ, ʪʫʨʤʘʣʠʥ, ʩʠʣʣʠʤʘʥʠʪ, ʘʧʘʪʠʪ ʠ ʜʨʫʛʠʝ) ʠ ʘʫʪʠʛʝʥʥʳʤʠ (ʧʠʨʠʪ, 

ʩʠʜʝʨʠʪ, ʬʦʩʬʘʪʳ, ʙʫʨʳʝ ʦʢʠʩʣʳ ʞʝʣʝʟʘ) ʤʠʥʝʨʘʣʘʤʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʂʦʧʯʝʥʦʚʘ ɽ.ɺ. ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʰʣʠʭʦʚ. ï ʄ.: ɻʦʩʛʝʦʣʠʟʜʘʪ, 1951. ï 214 ʩ. 
2. ʈʘʟʫʤʦʚʩʢʠʡ ʅ.ʅ. ʂʘʢ ʦʧʨʝʜʝʣʷʪʴ ʤʠʥʝʨʘʣʳ. ï ʄ.: ɼʝʪʛʠʟ, 1953. ï 80 ʩ. 

 
ʈɽʅʊɻɽʅʆʃʖʄʀʅɽʉʎɽʅʊʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇʆʃɽɺʓʍ ʐʇɸʊʆɺ 
ʈɽɼʂʆʄɽʊɸʃʃʔʅʆʁ ʇɽɻʄɸʊʀʊʆɺʆʁ ɾʀʃʓ (ʄʆʅɻʆʃʔʉʂʀʁ ɸʃʊɸʁ) 

ʂ.ʉ. ɿʝʥʠʥʘ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʘʩʩʠʩʪʝʥʪ ɸ.ɸ. ɹʘʝʚʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠ ̫

ʇʝʛʤʘʪʠʪʳ ï ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʪʠʧ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʘʢ ʥʠʢʘʢʦʡ ʜʨʫʛʦʡ ʧʨʠʚʣʝʢʘʶʱʠʡ 

ʚʥʠʤʘʥʠʝ ʤʠʥʝʨʘʣʦʛʦʚ ʤʥʦʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʫʥʠʢʘʣʴʥʦʩʪʴʶ ʮʝʣʦʛʦ ʨʷʜʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʤʠʥʝʨʘʣʦʚ, ʚʘʨʠʘʮʠʷʤʠ ʠʭ ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʨʘʢʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ. 

ʆʜʥʠʤ ʠʟ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʧʝʛʤʘʪʠʪʦʚ ʷʚʣʷʝʪʩʷ ʧʦʣʝʚʦʡ ʰʧʘʪ. ʆʥ ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʧʝʛʤʘʪʠʪʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʘʨʠʘʮʠʠ ʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʢ ʪʠʧʦʤʦʨʬʥʳʝ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʢʨʠʪʝʨʠʠ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʡ ʨʫʜʦʥʦʩʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʨʝʥʪʛʝʥʦʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ. ʂʘʢ ʠʟʚʝʩʪʥʦ, 

ʣʁ ʤʠʥʝʩʮʝʥʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʠʥʝʨʘʣʘ, ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʶʱʠʤ ʝʛʦ 

ʢʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʦʧʪʠʢʦ-ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʚ 

ʩʪʨʫʢʪʫʨʝ ʤʠʥʝʨʘʣʦʚ ʤʠʢʨʦʜʝʬʝʢʪʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʧʨʠ ʠʭ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʢʘʢ ʮʝʥʪʨʳ ʣʶʤʠʥʝʩʮʝʥʮʠʠ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʮʝʥʪʨʦʚ ʣʶʤʠʥʝʩʮʝʥʮʠʠ, ʚ ʩʚʦʶ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʘ: ʪʝʤʧʝʨʘʪʫʨʦʡ, ʜʘʚʣʝʥʠʝʤ, ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʳʤ 

ʨʝʞʠʤʦʤ, ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ [1]. ʇʦʵʪʦʤʫ ʣʶʤʠʥʝʩʮʝʥʮʠʶ ʤʠʥʝʨʘʣʘ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʪʠʧʦʤʦʨʬʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʦʙʣʘʜʘʶʱʫʶ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʧʦʣʝʚʳʝ ʰʧʘʪʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠʟ ʧʝʛʤʘʪʠʪʦʚʦʛʦ ʪʝʣʘ ʨʝʜʢʦʤʝʪʘʣʴʥʦʡ ʬʦʨʤʘʮʠʠ. ɼʘʥʥʳʝ 

ʧʝʛʤʘʪʠʪʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʙʠʦʪʠʪʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ 

ʀʥʜʝʨʪʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ɹʫʣʛʘʥ-ʛʦʣ [2]. 

ɾʠʣʦʦʙʨʘʟʥʦʝ ʧʝʛʤʘʪʠʪʦʚʦʝ ʪʝʣʦ ʭʦʨʦʰʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦ ʠ ʠʤʝʝʪ ʟʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ. ʆʪ 

ʧʝʨʠʬʝʨʠʠ ʢ ʮʝʥʪʨʫ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʦʥʳ: ʛʨʘʬʠʯʝʩʢʫʶ, ʘʧʦʛʨʘʬʠʯʝʩʢʫʶ, ʧʝʛʤʘʪʦʠʜʥʫʶ, 

ʙʣʦʢʦʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʠ ʢʚʘʨʮʝʚʦʝ ʷʜʨʦ. ɻʨʘʬʠʯʝʩʢʘʷ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʢʦʥʦʤʝʨʥʦʝ ʩʨʘʩʪʘʥʠʝ ʢʚʘʨʮʘ ʩ 

ʧʦʣʝʚʳʤ ʰʧʘʪʦʤ. ɿʦʥʘ ʛʨʘʬʠʢʠ ʧʣʘʚʥʦ ʩʤʝʥʷʝʪʩʷ ʘʧʦʛʨʘʬʠʯʝʩʢʦʡ, ʚ ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʦʨʠʝʥʪʠʨʦʚʢʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʟʝʨʝʥ ʢʚʘʨʮʘ. ʇʝʛʤʘʪʦʠʜʥʘʷ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʨʘʩʪʘʥʠʷ ʢʚʘʨʮʘ ʠ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ. ɹʣʦʢʦʚʳʡ ʧʦʣʝʚʦʡ ʰʧʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚʳʜʝʣʝʥʠʷʤʠ 

ʨʦʟʦʚʦʛʦ ʠ ʙʝʣʦʛʦ ʮʚʝʪʘ. 

ʇʦʣʝʚʳʝ ʰʧʘʪʳ ʠʟ ʚʩʝʭ ʟʦʥ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʨʝʥʪʛʝʥʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʠ 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʤʝʪʦʜʦʚ. ɸʥʘʣʠʟʳ ʚʳʧʦʣʥʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʮʝʥʪʨʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

çɸʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʛʝʦʭʠʤʠʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤè ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʘʥʘʣʠʪʠʢʠ ʊ.ʉ. 

ʅʝʙʝʨʘ, ʅ.ʅ ɹʦʨʦʟʥʦʚʩʢʘʷ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʦʣʝʚʦʡ ʰʧʘʪ ʛʨʘʬʠʯʝʩʢʦʡ, 

ʘʧʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʧʝʛʤʘʪʦʠʜʥʦʡ ʟʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʧʣʘʛʠʦʢʣʘʟʦʤ. ʆʪ ʨʘʥʥʠʭ ʛʝʥʝʨʘʮʠʡ ʢ ʙʦʣʝʝ ʧʦʟʜʥʠʤ 

ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʘ ʩʪʨʫʢʪʫʨʥʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʦʪ 65 ʜʦ 90. ʇʦʣʝʚʦʡ ʰʧʘʪ ʙʣʦʢʦʚʦʡ ʟʦʥʳ 

ʦʪʚʝʯʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʤʠʢʨʦʢʣʠʥʫ ʩ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʠʢʣʠʥʥʦʩʪʴʶ 0,72 ʠ ʩʪʝʧʝʥʴʶ ʤʦʥʦʢʣʠʥʥʦʡ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ 0,6. ʉʦʜʝʨʞʘʥʠʝ ʦʨʪʦʢʣʘʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʦʩʪʠʛʘʝʪ 91%. 

ɺ ʭʦʜʝ ʨʝʥʪʛʝʥʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʭʘʨʘʢʪʝʨʥʳ ʧʦʣʦʩʳ 

ʠʟʣʫʯʝʥʠʷ ʩ ʤʘʢʩʠʤʫʤʘʤʠ 315é345, 390é440, 460é480, 560é570, 690é770 ʠ 880é890 ʥʤ, ʟʘ ʢʦʪʦʨʳʝ 

ʦʪʚʝʯʘʶʪ ʧʨʠʤʝʩʥʳʝ ʠʦʥʳ Tl+, ʉe3+, Mn2+, Fe3+ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʜʝʬʝʢʪʳ AlO4
4-, SiO4

3-. 

ɺ ʧʣʘʛʠʦʢʣʘʟʘʭ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʧʨʦʷʚʣʝʥʳ ʧʦʣʦʩʳ ʩʚʝʯʝʥʠʷ Ce3+, Mn2+ , Fe3+
-ʮʝʥʪʨʦʚ. ʇʨʠʩʫʪʩʪʚʠʝ 

ʮʝʨʠʝʚʳʭ ʠ ʤʘʨʛʘʥʮʝʚʳʭ ʧʠʢʦʚ ʩʚʝʯʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʦʤʦʨʬʥʳʤʠ ʟʘʤʝʱʝʥʠʷʤʠ ʠʤʠ ʥʘʪʨʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʧʣʘʛʠʦʢʣʘʟʦʚ. ʇʨʠʯʝʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʯʝʥʠʷ Ce3+ ʧʣʘʚʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʨʘʥʥʠʭ 

ʛʝʥʝʨʘʮʠʡ ʢ ʙʦʣʝʝ ʧʦʟʜʥʠʤ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ, ʥʘʦʙʦʨʦʪ ʫʤʝʥʴʰʘʝʪʩʷ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ʈʝʥʪʛʝʥʦʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʣʘʛʠʦʢʣʘʟʦʚ 

ʇʨʠʤʝʯʘʥʠʝ. ʈʝʥʪʛʝʥʦʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɚ, ʥʤ), ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ. 

 

ʊʘʙʣʠʮʘ 2 

ʈʝʥʪʛʝʥʦʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʣʠʝʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ 

ʇʨʠʤʝʯʘʥʠʝ. ʈʝʥʪʛʝʥʦʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɚ, ʥʤ), ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ. 

 

ɿʦʥʘ 

ʧʝʛʤʘʪʠʪʘ 

Tl+ Ce3+ SiO4
3- AlO4

4- 
SiO4

3-/AlO4
4- 

Mn2+ Fe3+ 
Mn2+/Fe3+ 

285 320é340 420é450 460é480 550é590 690é760 

ɻʨʘʬʠʯʝʩ-

ʢʘʷ 

 

147 275 104 117 1,1 409 548 0,75 

ɸʧʦʛʨʘʬʠ-

ʯʝʩʢʘʷ 

 

104 306 146 98 0,7 430 368 1,2 

ʇʝʛʤʘʪʦ-

ʠʜʥʘʷ 

 

91 216 96 62 0,65 186 210 0,85 

ʇʝʛʤʘʪʦ-

ʠʜʥʘʷ 
109 306 137 101 0,73 195 501 0,4 

ɿʦʥʘ 

ʧʝʛʤʘʪʠʪʘ 

Tl+ Ce3+ SiO4
3- AlO4

4- 
SiO4

3-/AlO4
4- 

Mn2+ Fe3+ 
Mn2+/Fe3 

285 320é340 420é450 460é480 550é590 690é760 

ɹʣʦʢʦʚʘʷ 

ʨʦʟʦʚʘʷ 
605 88 234 250 1,1 113 165 0,7 

ɹʣʦʢʦʚʘʷ 

ʙʝʣʘʷ 
663 80 288 283 0,9 139 140 0,99 



 

 

 105

 

ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

 
 

ʈʠʩʫʥʦʢ. ʉʧʝʢʪʨ ʨʝʥʪʛʝʥʦʣʶʤʠʥʝʩʮʝʥʮʠʠ ʢʘʣʠʝʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ 

ʘ) ʮʝʥʪʨ Mn2+; ʙ) ʮʝʥʪʨ AlO4
4-; ʚ ) ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʤʠʢʨʦʢʣʠʥ-ʧʝʨʪʠʪʘ 

 

ɼʣʷ ʩʧʝʢʪʨʦʚ ʨʝʥʪʛʝʥʦʣʶʤʠʥʝʩʮʝʥʮʠʠ ʢʘʣʠʝʚʳʭ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʭʘʨʘʢʪʝʨʥʳ ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʣʦʩʳ 

ʩʚʝʯʝʥʠʷ Tl+, Fe3+, SiO4
3- ʠ AlO4

4-. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʩʚʝʯʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ Tl+ ʧʠʢʘ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤ 

663. ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ (234é288) ʠʤʝʶʪ ʜʳʨʦʯʥʳʝ ʮʝʥʪʨʳ SiO4
3- ʠ AlO4

4-. ʅʘʣʠʯʠʝ 

ʧʨʠʤʝʩʥʳʭ ʜʝʬʝʢʪʦʚ ʚ ʢʘʣʠʝʚʦʤ ʧʦʣʝʚʦʤ ʰʧʘʪʝ ï ʉe3+, Mn2+ ʮʝʥʪʨʦʚ , ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʣʘʛʠʦʢʣʘʟʘ, 

ʦʙʲʷʩʥʷʝʪ ʥʘʣʠʯʠʝ ʧʝʨʪʠʪʦʚʳʭ ʩʪʨʫʢʪʫʨ (ʨʠʩ.). ʇʝʨʪʠʪʳ ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʤʝʶʪ 

ʣʠʥʟʦʚʠʜʥʫʶ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ. ʇʦ ʤʦʨʬʦʣʦʛʠʠ ʧʝʨʪʠʪʦʚ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʛʨʝʛʘʮʠʦʥʥʳʤ [5]. 

ʇʦʷʚʣʝʥʠʝ ʧʦʣʦʩʳ Fe3+ ʚ ʩʧʝʢʪʨʘʭ ʨʝʥʪʛʝʥʦʣʶʤʠʥʝʩʮʝʥʮʠʠ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʩʚʷʟʘʥʦ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠʦʥʦʚ Fe3+ ʚ ʱʝʣʦʯʥʳʭ ʩʨʝʜʘʭ ʠ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʱʝʣʦʯʥʦʩʪʠ ʤʠʥʝʨʘʣʦʦʙʨʘʟʫʶʱʝʡ ʩʨʝʜʳ. 

ʇʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʨʝʥʪʛʝʥʦʣʶʤʠʥʝʩʮʝʥʮʠʠ Mn2+ ʚ ʧʣʘʛʠʦʢʣʘʟʘʭ ʠʟ ʟʦʥ ʛʨʘʬʠʢʠ ʠ ʘʧʦʛʨʘʬʠʢʠ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦʛʦ ʦʩʪʳʚʘʥʠʷ ʧʝʛʤʘʪʠʪʦʚʦʛʦ ʨʘʩʧʣʘʚʘ [3]. ʀʥʪʝʥʩʠʚʥʦʝ ʠʟʣʫʯʝʥʠʝ Tl+ ʚ 

ʢʘʣʠʝʚʳʭ ʧʦʣʝʚʳʭ ʰʧʘʪʘʭ ʙʣʦʢʦʚʦʡ ʟʦʥʳ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ ʨʝʜʢʦʤʝʪʘʣʴʥʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʧʝʛʤʘʪʠʪʦʚʦʛʦ 

ʪʝʣʘ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʥʪʛʝʥʦʣʶʤʠʥʝʩʮʝʥʮʠʷ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʫʩʣʦʚʠʡ 

ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ. 
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ʇɽʊʈʆɻɽʅɽɿʀʉ ʀ ʈʋɼʆʅʆʉʅʆʉʊʔ ɻɸɹɹʈʆʀɼʅʓʍ ʀʅʊʈʋɿʀɺʆɺ ʖɻʆ-ɿɸʇɸɼʅʓʍ 

ʆʊʈʆɻʆɺ ʏɸʊʂɸʃʔʉʂʆɻʆ ʍʈɽɹʊɸ (ʉʈɽɼʀʅʅʓʁ ʊʗʅʔ-ʐɸʅʔ) 
ʉ.ʆ. ɿʝʥʢʦʚʘ, ʌ.ɹ. ʂʘʨʠʤʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ ʈ. ɸʭʫʥʜʞʘʥʦʚ 
ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʛ. ʊʘʰʢʝʥʪ, 

ʋʟʙʝʢʠʩʪʘʥ 

ʕʚʦʣʶʮʠʷ ʤʘʛʤʘʪʠʟʤʘ ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʝʡ ʪʝʩʥʝʡʰʠʤ ʦʙʨʘʟʦʤ ʩʚʷʟʘʥʘ ʩ ʧʨʦʙʣʝʤʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʘʙʙʨʦʠʜʥʳʭ ʠʥʪʨʫʟʠʚʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʨʫʜʦʥʦʩʥʳʤʠ ʠʣʠ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʜʣʷ ʮʝʣʦʛʦ ʨʷʜʘ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ï ʯʝʨʥʳʭ, ʮʚʝʪʥʳʭ, ʙʣʘʛʦʨʦʜʥʳʭ ʠ ʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ. ʉʦʛʣʘʩʥʦ ʩʭʝʤʘʤ 

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʛʘʙʙʨʦʠʜʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʧʨʦʷʚʣʝʥʳ ʚ 

ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʤ (ʉ1), ʧʦʩʪʢʦʣʣʠʟʠʦʥʥʦʤ (C3-P1) ʠ ʚʥʫʪʨʠʧʣʠʪʥʦʤ (P2-T1) ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʞʠʤʘʭ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʘ [4]. ɻʘʙʙʨʦʠʜʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʠʥʪʨʫʟʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʤʠ ʛʘʙʙʨʦʠʜʘʤʠ (C1), ʩʫʙʱʝʣʦʯʥʳʤʠ ʛʘʙʙʨʦʠʜʘʤʠ (ʉ3-P1) ʠ ʪʨʘʭʠʜʦʣʝʨʠʪʘʤʠ 

(P2). ɺ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʦʪʨʦʛʘʭ ʏʘʪʢʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ (ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ɸʥʛʨʝʥ) ʨʘʟʤʝʱʝʥʳ ʤʝʣʢʠʝ ʠ ʢʨʫʧʥʳʝ 

ʠʥʪʨʫʟʠʚʥʳʝ ʪʝʣʘ ʛʘʙʙʨʦʠʜʦʚ ʠ ʛʨʘʥʠʪʦʠʜʦʚ, ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʛʝʦʣʦʛʠʯʝʩʢʠ ʠ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʦʥʠ ʠʟʫʯʘʣʠʩʴ ʢʘʢ ʨʝʧʝʨʥʳʝ, ʠʥʜʠʢʘʪʦʨʥʳʝ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʮʠʦʥʥʳʭ ʨʷʜʦʚ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʷ ʧʨʠʨʦʜʳ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ 

ʚʢʣʶʯʝʥʠʡ, ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ ʣʠʪʦʩʬʝʨʳ. ɻʘʙʙʨʦʠʜʥʳʝ ʠʥʪʨʫʟʠʚʳ ʨʘʟʚʠʪʳ ʚ ʦʩʥʦʚʥʦʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʂʫʤʙʝʣʴ-ʋʛʘʤʩʢʦʡ ʟʦʥʳ ʨʘʟʣʦʤʦʚ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʩʘʸʚ ɹʝʣʷʫʪʳ, ʂʘʨʘʙʘʰ, ʐʘʚʘʟ, ɸʢʯʘ, ʂʳʨʢʳʤ, ʂʫʨʫ, 

ʂʳʟʳʣʘʣʤʘ ʠ ʂʘʨʘʙʘʫ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. ɸʥʛʨʝʥ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʚʳʭʦʜʦʚ ʛʘʙʙʨʦʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30 ʢʤ2, ʘ 

ʦʪʜʝʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʦʪ 2 ʜʦ 10 ʢʤ2. ɻʘʙʙʨʦʠʜʥʳʝ ʠʥʪʨʫʟʠʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚʳʭʦʜʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʪʝʣ ʠ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʧʨʦʝʢʮʠʠ ʠʭ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʉʦʛʣʘʩʥʦ ʩʦʦʪʥʦʰʝʥʠʷ 

çʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭè ʚʢʣʶʯʝʥʠʡ ʩ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʝʧʨʝʩʩʠʷʤʠ [4] ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 

çʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭè ʪʝʣ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʏʘʪʢʘʣʦ-ʂʫʨʘʤʠʥʩʢʠʭ ʛʦʨ, ʧʦʩʪʨʦʝʥʥʳʤ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

ɽ.ʄ.ɹʫʪʦʚʩʢʦʡ, ʚ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʦʪʨʦʛʘʭ ʏʘʪʢʘʣʴʩʢʠʭ ʛʦʨ ʨʘʟʤʝʱʝʥʦ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʝ ʚʢʣʶʯʝʥʠʝ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʢʘʥʘʣʦʤ-çʥʦʞʢʦʡè, ʚʭʦʜʷʱʝʡ ʚ ʥʠʞʥʶʶ ʢʦʨʫ (ʤʦʞʝʪ ʙʳʪʴ, ʠ 

ʚʝʨʭʥʶʶ ʤʘʥʪʠʶ) [3]. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ, ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʝ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʚʦʟʨʘʩʪʝ, ʩʦʩʪʘʚʝ ʧʦʨʦʜ ʠ ʤʠʥʝʨʘʣʦʚ, 

ʨʫʜʥʳʭ, ʨʝʜʢʠʭ ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʛʘʙʙʨʦʠʜʳ ʶʛʦ-ʟʘʧʘʜʥʳʭ 

ʦʪʨʦʛʦʚ ʏʘʪʢʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʘʤʠ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʘʥʪʠʡʥʦʛʦ ʜʠʘʧʠʨʘ, 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʚʰʝʛʦ ʚ ʧʝʨʠʦʜ ʦʪ ʨʘʥʥʝʛʦ ʢʘʨʙʦʥʘ ʜʦ ʢʦʥʮʘ ʧʝʨʤʩʢʦʛʦ ʧʝʨʠʦʜʘ [4]. ɻʘʙʙʨʦʠʜʥʳʝ ʠʥʪʨʫʟʠʚʳ 

ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʥʥʝʢʘʨʙʦʥʦʚʦʡ ʛʘʙʙʨʦ-ʧʣʘʛʠʦʛʨʘʥʠʪʦʚʦʡ (ɸʢʯʠʥʩʢʠʡ ʤʘʩʩʠʚ) ʠ ʧʦʟʜʥʝʢʘʨʙʦʥʦʚʦ-ʨʘʥʥʝʧʝʨʤʩʢʦʡ 

ʩʫʙʱʝʣʦʯʥʦʡ ʛʘʙʙʨʦ-ʘʜʘʤʝʣʣʠʪ-ʣʝʡʢʦʛʨʘʥʠʪʦʚʦʡ (ʂʘʨʘʙʘʰʩʢʠʡ ʤʘʩʩʠʚ) ʘʩʩʦʮʠʘʮʠʷʤ. ɻʘʙʙʨʦʠʜʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʧʝʪʨʦʭʠʤʠʠ, ʤʠʥʝʨʘʣʴʥʳʭ ʧʘʨʘʛʝʥʝʟʠʩʦʚ ʠ ʨʫʜʦʥʦʩʥʦʩʪʠ. ʈʘʥʥʠʝ ʛʘʙʙʨʦ 

ʢʘʣʠʝʚʦ-ʥʘʪʨʠʝʚʦʡ ʩʝʨʠʠ, ʥʠʟʢʦʛʣʠʥʦʟʸʤʠʩʪʳʝ, ʫʤʝʨʝʥʥʦʞʝʣʝʟʠʩʪʳʝ, ʧʦʟʜʥʠʝ ʙʦʣʴʰʝ ʪʷʛʦʪʝʶʪ ʢ ʢʘʣʠʝʚʦʡ 

ʩʝʨʠʠ, ʫʤʝʨʝʥʥʦ-ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʝ ʠ ʚʳʩʦʢʦʞʝʣʝʟʠʩʪʳʝ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʪʠʪʘʥʘ ʠ ʩʫʤʤʝ ʩʘʣʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʘ ʪʠʧʘ ʛʘʙʙʨʦʠʜʦʚ ʠʜʝʥʪʠʯʥʳ ʠ ʦʙʣʘʜʘʶʪ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʡ ʤʝʣʘʥʦʢʨʘʪʦʚʦʩʪʴʶ. ʕʪʘ 

ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʨʦʜ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʥʦʨʤʘʪʠʚʥʳʤ ʩʦʩʪʘʚʦʤ ʬʝʤʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʦʨʦʜ. ʊʠʧʦʤʦʨʬʥʳʤʠ 

ʤʠʥʝʨʘʣʘʤʠ ʤʦʜʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ɸʢʯʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʷʚʣʷʶʪʩʷ ʦʣʠʚʠʥ, ʤʦʥʦʢʣʠʥʥʳʝ ʧʠʨʦʢʩʝʥʳ ʠ 

ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ. ɺ ʂʘʨʘʙʘʰʩʢʦʤ ʠʥʪʨʫʟʠʚʝ ʢʨʦʤʝ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʙʠʦʪʠʪʘ (ʜʦ 10 %). ʆʥ ʦʪʥʦʩʠʪʩʷ ʢ 

ʠʩʪʦʥʠʪ-ʩʠʜʝʨʦʬʠʣʣʠʪʦʚʦʤʫ ʨʷʜʫ ʠ ʦʙʨʘʟʦʚʘʥ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʩʨʝʜʳ, ʯʪʦ ʷʨʢʦ ʚʳʨʘʞʝʥʦ ʥʘ 

ʜʠʘʛʨʘʤʤʝ (Si/Al) ï ((Mg+Fe)/Al). 

ʀʩʭʦʜʷ ʠʟ ʨʘʟʤʝʱʝʥʠʷ ʧʦʨʦʜ ʨʘʥʥʝʢʘʨʙʦʥʦʚʳʭ ʛʘʙʙʨʦ ɸʢʯʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʠ ʧʦʟʜʥʝʢʘʨʙʦʥʦʚʦ-

ʨʘʥʥʝʧʝʨʤʩʢʠʭ ʩʫʙʱʝʣʦʯʥʳʭ ʛʘʙʙʨʦ ʂʘʨʘʙʘʰʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʥʘ ʜʠʘʛʨʘʤʤʝ AFM, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʛʘʙʙʨʦʠʜʦʚ ʦʙʦʠʭ ʪʠʧʦʚ ʠʟ ʠʩʭʦʜʥʦʡ ʫʣʴʪʨʘʙʘʟʠʪʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʇʨʠ ʵʪʦʤ, ʵʚʦʣʶʮʠʷ ʝʸ ʰʣʘ 

ʚ ʪʝʯʝʥʠʝ ʉ1-ʈ1 (342é289 ʤʣʥ ʣʝʪ) ʧʦ ʬʝʥʥʝʨʦʚʩʢʦʤʫ ʪʨʝʥʜʫ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʞʝʣʝʟʘ, ʘ ʪʘʢʞʝ 

ʱʝʣʦʯʝʡ. ʕʪʘ ʯʝʨʪʘ ʥʘ ʜʠʘʛʨʘʤʤʝ SiO2 ï (Na2O+K2O) ʦʪʨʘʞʝʥʘ ʨʘʟʤʝʱʝʥʠʝʤ ʧʦʨʦʜ ʂʘʨʘʙʘʰʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʚ 

ʱʝʣʦʯʥʦʤ ʠ ʫʤʝʨʝʥʥʦ ʱʝʣʦʯʥʦʤ ʨʷʜʘʭ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʠʠ ʨʘʥʥʝʢʘʨʙʦʥʦʚʳʭ ʛʘʙʙʨʦʠʜʦʚ ʏʘʪʢʘʣʦ-ʂʫʨʘʤʠʥʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʤʫ ʨʷʜʫ. ʇʦʜʦʙʥʳʡ ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ, 

ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʣʫʯʝʥʥʳʤʠ ʘʥʘʣʠʟʘʤʠ ʩʦʩʪʘʚʘ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʠ ʘʢʮʝʩʩʦʨʥʳʭ 

ʤʠʥʝʨʘʣʦʚ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʥʘ ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʝ JXA8800R (ʬʠʨʤʳ "Jeol", ʗʧʦʥʠʷ). ʆʣʠʚʠʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʚʝʨʣʠʪʦʚ (27é63 %), ʪʨʦʢʪʦʣʠʪʦʚ (20é41 %) ʠ ʦʣʠʚʠʥʦʚʳʭ ʛʘʙʙʨʦ 

(11é13 %) ɸʢʯʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ [2]. ɺ ʂʘʨʘʙʘʰʩʢʦʤ ʠʥʪʨʫʟʠʚʝ ʛʘʙʙʨʦʠʜʳ ʩʦʜʝʨʞʘʪ ʙʘʨʠʝʚʳʡ ʦʨʪʦʢʣʘʟ ʠ ʙʘʨʠʪ. 

ʍʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʛʘʙʙʨʦʠʜʦʚ ï ʦʙʦʛʘʱʝʥʥʦʩʪʴ ʘʧʘʪʠʪʦʤ, ʪʠʪʘʥʠʪʦʤ, ʠʣʴʤʝʥʠʪʦʤ (ʤʘʨʛʘʥʮʦʚʠʩʪʳʤ ʚ 

ʂʘʨʘʙʘʰʩʢʦʤ ʠʥʪʨʫʟʠʚʝ), ʧʠʨʠʪʦʤ ʠ ʭʘʣʴʢʦʧʠʨʠʪʦʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ ʢʦʥʝʯʥʫʶ ʩʪʘʜʠʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʘʙʙʨʦʠʜʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʨʫʜʦʥʦʩʥʦʩʪʠ ʫʤʝʨʝʥʥʦ ʱʝʣʦʯʥʦʛʦ 

ʛʘʙʙʨʦʠʜʥʦʛʦ ʨʘʩʧʣʘʚʘ ʥʘ ʞʝʣʝʟʦ, ʪʠʪʘʥ ʠ ʜʨʫʛʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʠʤ ʵʣʝʤʝʥʪʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʣʠʚʠʥ ʠ 

ʧʠʨʦʢʩʝʥʳ ʧʦʨʬʠʨʦʚʠʜʥʳʭ ʚʳʜʝʣʝʥʠʡ ʫʤʝʨʝʥʥʦ ʱʝʣʦʯʥʳʭ ʛʘʙʙʨʦʠʜʦʚ ʷʚʣʷʶʪʩʷ ʪʦʡ ʨʝʩʪʠʪʦʚʦʡ ʯʘʩʪʴʶ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʟʘʭʚʘʯʝʥʘ ʦʩʥʦʚʥʳʤ ʨʘʩʧʣʘʚʦʤ ʧʨʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʤʘʥʪʠʡʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʈʦʜʦʥʘʯʘʣʴʥʘʷ ʤʘʛʤʘ 

ʙr ʣʘ ʫʣʴʪʨʘʙʘʟʠʪʦʚʘʷ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʧʦʨʦʜʘʭ ʭʨʦʤʠʪʘ, ʭʨʦʤ-ʤʘʛʥʝʪʠʪʘ, ʭʨʦʤʰʧʠʥʝʣʠ, ʦʢʠʩʠ 

ʭʨʦʤʘ ʚ ʤʘʛʥʝʪʠʪʝ, ʠʣʴʤʝʥʠʪʝ, ʪʠʪʘʥʠʪʝ ʠ ʨʫʪʠʣʝ. 

ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ ʦʣʠʚʠʥʘ, ʧʠʨʦʢʩʝʥʦʚ, ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ ʚʦ ʚʩʝʭ ʪʠʧʘʭ ʧʦʨʦʜ ʧʨʦʠʩʭʦʜʠʣʘ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʞʝʣʝʟʠʩʪʦʩʪʠ ʠ ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʠ ʠ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʦʙʨʘʟʦʚʘʥʠʝʤ ʟʦʥʘʣʴʥʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ ʦʪ 

ʘʥʦʨʪʠʪʘ (ɸn95) ʜʦ ʦʣʠʛʦʢʣʘʟʘ (ɸn28). ɺ ʫʤʝʨʝʥʥʦ ʱʝʣʦʯʥʳʭ ʛʘʙʙʨʦʠʜʘʭ ʬʝʤʠʯʝʩʢʠʝ ʤʠʥʝʨʘʣʳ ʨʘʥʥʝʡ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʙʦʣʝʝ ʤʘʨʛʘʥʮʦʚʠʩʪʳʝ. ʇʦʷʚʣʝʥʠʝ ʚʳʩʦʢʦʪʠʪʘʥʠʩʪʦʛʦ ʙʠʦʪʠʪʘ ʚ ʧʦʨʦʜʘʭ ʂʘʨʘʙʘʰʩʢʦʛʦ 

ʠʥʪʨʫʟʠʚʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʳʩʦʢʦʡ ʤʘʨʛʘʥʮʦʚʠʩʪʦʩʪʴʶ ʬʝʤʠʯʝʩʢʦʡ ʯʘʩʪʠ ʫʤʝʨʝʥʥʦ ʱʝʣʦʯʥʳʭ ʛʘʙʙʨʦʠʜʦʚ, ʯʪʦ ʥʝ 

ʦʪʤʝʯʝʥʦ ʚ ɸʢʯʠʥʩʢʦʤ ʤʘʩʩʠʚʝ. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʘ ʠ ʜʣʷ ʚʥʫʪʨʠʧʣʠʪʥʳʭ ʦʩʥʦʚʥʳʭ ʜʘʡʢʦʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʨʝʛʠʦʥʘ. ɿʘʢʦʥʦʤʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʠʪʘʥʘ ʠ ʤʘʨʛʘʥʮʘ ʚ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʘʭ 

ʥʘʨʷʜʫ ʩ ʤʘʨʛʘʥʮʦʚʠʩʪʳʤ ʠʣʴʤʝʥʠʪʦʤ ʨʝʟʢʦ ʦʙʦʩʦʙʣʷʝʪ ʫʤʝʨʝʥʥʦ ʱʝʣʦʯʥʳʝ ʛʘʙʙʨʦʠʜʳ ʂʘʨʘʙʘʰʩʢʦʛʦ 

ʠʥʪʨʫʟʠʚʘ ʦʪ ʧʦʨʦʜ ɸʢʯʠʥʩʢʦʛʦ ʠ ʧʨʠʙʣʠʞʘʝʪ ʢ ʚʥʫʪʨʠʧʣʠʪʥʳʤ ʜʘʡʢʦʚʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ. ʋʤʝʥʴʰʝʥʠʝ 

ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʠ ʧʠʨʦʢʩʝʥʦʚ ʠ ʨʦʛʦʚʳʭ ʦʙʤʘʥʦʢ ʦʪ ɸʢʯʠʥʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ ʢ ʂʘʨʘʙʘʰʩʢʦʤʫ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ 

ʙʦʣʴʰʝʡ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʦʩʪʴʶ ʨʘʩʧʣʘʚʘ ʛʘʙʙʨʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʘʤʘʛʤʘʪʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤʠ 

ʤʘʛʤʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚʘʣʠʩʴ ʫʤʝʨʝʥʥʦ ʱʝʣʦʯʥʳʝ ʛʘʙʙʨʦʠʜʳ. ʉʨʘʚʥʝʥʠʝ ʞʝʣʝʟʠʩʪʦʩʪʠ ʪʝʤʥʦʮʚʝʪʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʠ ʞʝʣʝʟʠʩʪʦʩʪʠ ʛʘʙʙʨʦʠʜʦʚ ʧʦʢʘʟʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʥʠʤʠ. ɺ ʤʠʥʝʨʘʣʘʭ ʨʘʥʥʝʡ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʞʝʣʝʟʠʩʪʦʩʪʴ ʥʠʞʝ ʠʣʠ ʙʣʠʟʢʘ ʢ ʞʝʣʝʟʠʩʪʦʩʪʠ ʛʘʙʙʨʦʠʜʦʚ. ʄʠʥʝʨʘʣʳ, ʟʘʚʝʨʰʘʶʱʠʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʬʝʤʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʦʨʦʜ, ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʞʝʣʝʟʠʩʪʦʩʪʴʶ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʜʦʣʷ ʞʝʣʝʟʘ ʚ 

ʤʘʛʥʝʪʠʪʘʭ ʠ ʠʣʴʤʝʥʠʪʘʭ ʥʝʟʥʘʯʠʪʝʣʴʥʘ, ʦʥʘ ʥʝ ʚʣʠʷʝʪ ʥʘ ʦʙʱʫʶ ʞʝʣʝʟʠʩʪʦʩʪʴ ʛʘʙʙʨʦʠʜʦʚ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʥʠʭ ʞʝʣʝʟʘ ʠ ʤʘʛʥʠʷ. ɼʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʭʘʨʘʢʪʝʨʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈɿʕ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʝ ʨʘʩʧʣʘʚʦʚ ʛʘʙʙʨʦʠʜʦʚ: ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʘ ʨʝʟʢʘʷ 

ʦʙʦʛʘʱʝʥʥʦʩʪʴ ʫʤʝʨʝʥʥʦ ʱʝʣʦʯʥʳʭ ʛʘʙʙʨʦʠʜʦʚ ʣʝʛʢʠʤʠ ʈɿʕ. 

ʊʝʣʘ ʪʨʘʭʠʜʦʣʝʨʠʪʦʚ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʜʘʡʢʦʚʳʭ ʧʦʣʷʭ ɹʘʰʢʳʟʳʣʩʘʷ ʠ ʐʘʚʘʟʩʘʷ, ʚ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʏʠʣʴʪʝʥʩʢʦʡ ʢʘʣʴʜʝʨʳ, ʪʘʢʞʝ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʠ ʚʦʩʪʦʢʝ ʵʪʦʡ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʤʝʩʪʝ 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

ʧʝʨʝʩʝʯʝʥʠʷ ʝʸ ʂʫʤʙʝʣʴ-ʋʛʘʤʩʢʠʤ ʨʘʟʣʦʤʦʤ ʥʘ ʏʝʪʩʫ-ʐʘʚʢʘʪʣʠʥʩʢʦʡ ʠ ɽʨʪʘʰʩʢʦʡ ʧʣʦʱʘʜʷʭ [1]. ʇʦʨʦʜʳ ʜʘʝʢ 

ʧʣʦʪʥʳʝ, ʪʝʤʥʦ-ʩʝʨʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʣʘʙʦʧʦʨʬʠʨʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʤʠʥʜʘʣʝʢʘʤʝʥʥʦʡ ʪʝʢʩʪʫʨʦʡ. 

ʇʦʨʦʜʦʦʙʨʘʟʫʶʱʠʝ ʤʠʥʝʨʘʣʳ ʩʣʦʞʝʥʳ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʧʣʘʛʠʦʢʣʘʟʘ (ʦʣʠʛʦʢʣʘʟ-ʘʥʜʝʟʠʥ-

ʣʘʙʨʘʜʦʨʘ) ï Pl25é70, ʚ ʤʝʞʟʝʨʥʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʝʛʦ ʨʘʟʤʝʱʝʥʳ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ, ʪʘʙʣʠʪʯʘʪʳʝ ʠ ʠʟʦʤʝʪʨʠʯʥʳʝ 

ʟʝʨʥʘ ʘʚʛʠʪʘ ʠ ʩʫʙʢʘʣʴʮʠʝʚʦʛʦ ʬʝʨʨʦʘʚʛʠʪʘ. ʂ ʯʠʩʣʫ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʦʪʥʦʩʠʪʩʷ ʪʠʪʘʥʠʪ, ʢʦʪʦʨʳʡ 

ʥʘʨʷʜʫ ʩ ʚʘʥʘʜʠʝʤ, ʭʨʦʤʦʤ ʠ ʠʪʪʨʠʝʤ ʩʦʜʝʨʞʠʪ ʤʦʣʠʙʜʝʥ, ʮʠʨʢʦʥʠʡ, ʥʠʦʙʠʡ ʠ ʪʘʥʪʘʣ. ʀʤʝʶʪʩʷ ʢʘʨʙʦʥʘʪʥʳʝ 

ʬʣʶʠʜʥʳʝ ʦʙʦʩʦʙʣʝʥʠʷ, ʘʩʩʦʮʠʠʨʫʶʱʠʝ ʩ ʨʫʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. ɺ ʵʪʠʭ ʧʦʨʦʜʘʭ ʤʘʨʛʘʥʮʦʚʠʩʪʳʡ ʠʣʴʤʝʥʠʪ 

ʩʦʜʝʨʞʠʪ ʢʦʙʘʣʴʪ, ʚʦʣʴʬʨʘʤ ʠ ʪʘʥʪʘʣ. ʋʩʪʘʥʦʚʣʝʥʳ ʪʘʢʞʝ ʞʝʣʝʟʠʩʪʳʡ ʪʠʪʘʥʠʪ, ʤʘʛʥʝʪʠʪ ʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʨʝʜʠ ʥʠʭ ï ʪʠʪʘʥʠʩʪʳʡ ʤʘʛʥʝʪʠʪ, ʤʘʨʛʘʥʮʦʚʠʩʪʳʡ ʠʣʴʤʝʥʠʪ ʩ ʧʨʠʤʝʩʴʶ ʪʘʥʪʘʣʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʵʪʠ ʤʠʥʝʨʘʣʳ ʪʠʪʘʥʘ ʠ ʞʝʣʝʟʘ ʩʦʜʝʨʞʘʪ Au, Ag, Ru, Rh, Pd, Ir, Pt. ʆʩʦʙʦ ʦʪʣʠʯʘʶʪʩʷ ʩʫʣʴʬʠʜʳ ï ʭʘʣʴʢʦʧʠʨʠʪ ʠ 

ʧʠʨʠʪ ʩʚʦʝʡ ʦʙʦʛʘʱʸʥʥʦʩʪʴʶ ʙʣʘʛʦʨʦʜʥʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʈɿʕ. ʇʦʟʜʥʝʧʝʨʤʩʢʠʝ ʜʘʡʢʠ ʪʨʘʭʠʜʦʣʝʨʠʪʦʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʤʝʜʴ, ʟʦʣʦʪʦ, ʩʝʨʝʙʨʦ, ʧʣʘʪʠʥʦʠʜʳ, ʥʠʦʙʠʡ, ʪʘʥʪʘʣ ʠ ʈɿʕ. ʆʥʠ ʦʙʦʛʘʱʝʥʳ ʣʝʛʢʠʤʠ 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʕʪʘ ʯʝʨʪʘ, ʚ ʦʙʱʝʤ, ʩʚʦʡʩʪʚʝʥʥʘ ʧʨʦʜʫʢʪʘʤ ʥʝʜʝʧʣʝʪʠʨʦʚʘʥʦʡ ʤʘʥʪʠʠ ï ʧʦʨʦʜʘʤ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʚʥʫʪʨʠʧʣʠʪʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ. 

ɺʳʰʝʠʟʣʦʞʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤ ʛʘʙʙʨʦʠʜʥʳʤ ʠʥʪʨʫʟʠʚʘʤ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʦʪʨʦʛʦʚ 

ʏʘʪʢʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʤʘʥʪʠʡʥʳʡ ʤʘʛʤʘʪʠʟʤ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʉ1-ʈ2, ʙʳʣ 

ʧʨʦʷʚʣʝʥ ʪʨʠʞʜʳ ï ʚ ʉ1, ʉ3-ʈ1 ʠ ʈ2. ʕʚʦʣʶʮʠʷ ʚʝʱʝʩʪʚʘ ʤʘʥʪʠʡʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ 

ʧʨʦʪʝʢʘʣʘ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʘʣʠʷ, ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ, ʪʠʪʘʥʘ, ʤʝʜʠ ʠ ʈɿʕ. ʕʪʘ ʩʧʝʮʠʬʠʢʘ 

ʛʘʙʙʨʦʠʜʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʘʥʪʠʡʥʦʛʦ ʜʠʘʧʠʨʘ, ʚʥʝʜʨʝʥʥʦʛʦ ʚ 

ʚʝʨʭʥʶʶ ʢʦʨʫ ʚ ʨʘʥʥʝʤ ʢʘʨʙʦʥʝ. ɺ ʵʪʦ ʚʨʝʤʷ ʠʟ ʝʛʦ ʙʘʟʠʪʦʚʦʡ ʯʘʩʪʠ ʦʙʨʘʟʦʚʘʣʩʷ ɸʢʯʠʥʩʢʠʡ ʤʘʩʩʠʚ. ɿʘʪʝʤ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʢʦʣʣʠʟʠʦʥʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʤʘʥʪʠʠ ʚʥʝʜʨʠʣʩʷ ʦʙʦʛʘʱʝʥʥʳʡ ʱʝʣʦʯʘʤʠ ʠ ʨʫʜʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʦʩʥʦʚʥʦʡ ʨʘʩʧʣʘʚ, ʷʚʠʚʰʠʡʩʷ ʠʩʭʦʜʥʳʤ ʧʨʦʜʫʢʪʦʤ ʫʤʝʨʝʥʥʦ ʱʝʣʦʯʥʳʭ ʛʘʙʙʨʦʠʜʥʳʭ ʠʥʪʨʫʟʠʚʦʚ, ʧʦʜʦʙʥʳʭ 

ʂʘʨʘʙʘʰʩʢʦʤʫ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʤʘʥʪʠʡʥʦʛʦ ʜʠʘʧʠʨʘ ʠʣʠ çʏʘʪʢʘʣʦ-ʂʫʨʘʤʠʥʩʢʦʡ ʛʦʨʷʯʝʡ ʪʦʯʢʠè, ʧʦ [4], 

ʟʘʚʝʨʰʠʣʘʩʴ ʚʥʝʜʨʝʥʠʝʤ ʥʘʩʳʱʝʥʥʦʡ ʬʣʶʠʜʘʤʠ ʤʘʛʤʳ ʫʤʝʨʝʥʥʦ ʱʝʣʦʯʥʦʛʦ-ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʠʟ ʢʦʪʦʨʦʡ 

ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʘʡʢʠ ʪʨʘʭʠʜʦʣʝʨʠʪʦʚ. 
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ɻɽʆʍʀʄʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʆʈɻɸʅʀʏɽʉʂʆɻʆ ɺɽʑɽʉʊɺɸ 

ʂɸʈɹʆʅɸʊʅʆ-ɻʃʀʅʀʉʊʓʍ ʇʆʈʆɼ ɼɽɺʆʅɸ ʈɽʉʇʋɹʃʀʂʀ ʊɸʊɸʈʉʊɸʅ 
ɺ ʉɺʗɿʀ ʉ ʇʈʆɹʃɽʄʆʁ ʀʍ ʅɽʌʊɽʅʆʉʅʆʉʊʀ 

ɸ.ʀ. ʂʘʤʘʣʝʝʚʘ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʘʢʘʜʝʤʠʢ ʈɸʅ ʕ.ʄ. ɻʘʣʠʤʦʚ 

ʀʥʩʪʠʪʫʪ ʛʝʦʭʠʤʠʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ʈɸʅ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʤ ʨʘʡʦʥʦʤ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ 

ʧʨʦʚʠʥʮʠʠ. ʅʝʬʪʷʥʦʡ ʧʦʪʝʥʮʠʘʣ ʈʝʩʧʫʙʣʠʢʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʚ 1943 ʛʦʜʫ ʚ ʨʘʡʦʥʝ ʐʫʛʫʨʦʚʦ, ʢʦʛʜʘ ʦʪʢʨʳʣʠ 

ʧʝʨʚʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʨʠʪʦʢ ʥʝʬʪʠ. ɺ 1946 ʛʦʜʫ ʦʙʥʘʨʫʞʠʣʠ ʜʝʚʦʥʩʢʫʶ ʥʝʬʪʴ ʚ ɹʘʚʣʘʭ. ʀ ʩʘʤʦʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʙʳʪʠʝ ʧʨʦʠʟʦʰʣʦ ʚ 1948 ʛʦʜʫ, ʢʦʛʜʘ ʚʳʷʚʠʣʠ ʩʫʧʝʨʛʠʛʘʥʩʢʦʝ ʈʦʤʘʰʢʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʜʝʩʴ ʜʦʙʳʪʦ ʫʞʝ ʩʚʳʰʝ 3 ʤʣʨʜ. ʪ ʥʝʬʪʠ ʠ 90 ʤʣʨʜ. ʤ3 ʧʦʧʫʪʥʦʛʦ ʛʘʟʘ [2]. 

ʅʦ ʚʦʧʨʦʩ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝʬʪʠ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʣʝʪʥʶʶ ʠʩʪʦʨʠʶ 

ʥʝʬʪʝʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʤʘʣʦʡ ʤʦʱʥʦʩʪʴʶ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ ʠ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʢʦʧʣʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʟʘ ʩʯʝʪ ʥʝʬʪʝʛʝʥʠʨʠʨʫʶʱʝʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʧʦ ʜʘʥʥʳʤ ʧʨʦʚʝʜʝʥʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʤʘʥʠʢʠʪʦʚ ʧʘʣʝʦʟʦʷ. ʍʦʪʷ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʦʤʳʰʣʝʥʥʘʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ 26 ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʦʪʢʨʳʪʦ 

160 ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [1]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʶʪʩʷ ʦʙʨʘʟʮʳ ʧʦʨʦʜ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ, ʦʪʦʙʨʘʥʥʳʝ ʠʟ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 

ʩʢʚʘʞʠʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʚ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʦ-ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ ʠ 

ʄʝʣʝʢʝʩʩʢʦʡ ʚʧʘʜʠʥʳ (ʨʠʩ. 1), ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʚʦʟʤʦʞʥʦʛʦ ʚʢʣʘʜʘ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʟʝʤʣʷʤʠ ʩ 

ʥʝʜʦʢʘʟʘʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴʶ (ʉʝʚʝʨʦ-ʊʘʪʘʨʩʢʠʡ ʩʚʦʜ) ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʟʝʤʣʷʤʠ (ʄʝʣʝʢʝʩʩʢʘʷ ʚʧʘʜʠʥʘ). 

ʆʙʨʘʟʮʳ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ ʦʪʦʙʨʘʥʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʷʨʫʩʦʚ ʠ ʛʦʨʠʟʦʥʪʦʚ ʜʝʚʦʥʩʢʦʡ ʩʠʩʪʝʤʳ ʩ ʛʣʫʙʠʥʳ 

1540,5é2186,5 ʤ ʠʟ ʚʩʝʭ ʠʥʪʝʨʚʘʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣ ʦʪʙʦʨ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʭʦʜʝ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ. 

ɺʩʝʛʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʶʪʩʷ 19 ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪ ʢ ʢʘʥʜʠʜʘʪʘʤ ʚ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʝ. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

  
ʈʠʩ. 1. ʌʦʪʦʛʨʘʬʠʷ ʦʙʨʘʟʮʘ ʘʣʝʚʨʦʧʝʩʯʘʥʠʢʘ 

ʩ ʛʣʠʥʠʩʪʳʤʠ ʧʨʦʩʣʦʷʤʠ 

ʈʠʩ. 2. ʌʦʪʦʛʨʘʬʠʷ ʰʣʠʬʘ ʦʙʨʘʟʮʘ ʘʨʛʠʣʣʠʪʘ 

ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

 

ʇʦ ʜʘʥʥʳʤ ʦʧʪʠʢʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʨʦʜʳïʢʘʥʜʠʜʘʪʳ ʚ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʝ ʷʚʣʷʶʪʩʷ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ ʦʢʨʝʤʥʝʣʳʤʠ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʙʨʘʟʝʮ ˉ 1847 (ʩʢʚ. 34ʇ), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʘʣʝʚʨʦʧʝʩʯʘʥʠʢʦʤ ʛʣʠʥʠʩʪʳʤ. ʕʪʦʪ ʦʙʨʘʟʝʮ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʘʥʜʠʜʘʪʘʤ ʚ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʝ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ (ʨʠʩ. 1). 

ʀʟʚʝʩʪʥʷʢʠ ʩʣʦʞʝʥʳ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʤʠ ʢʘʣʴʮʠʪʦʚʳʤʠ ʟʝʨʥʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʨʝʜʢʠʝ ʨʘʩʩʝʷʥʥʳʝ ʚʢʣʶʯʝʥʠʷ ʟʝʨʝʥ ʢʚʘʨʮʘ ʘʣʝʚʨʦʣʠʪʦʚʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʛʣʠʥʠʩʪʳʝ ʯʘʩʪʠʯʢʠ, 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʚ ʩʣʦʡʢʠ. ɺ ʤʝʞʟʝʨʥʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʘʣʴʮʠʪʘ ʚʩʪʨʝʯʘʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ. 

ɸʨʛʠʣʣʠʪʳ ʩʣʦʞʝʥʳ ʢʨʝʤʥʝʟʝʤʦʤ, ʚ ʢʦʪʦʨʦʤ ʬʠʢʩʠʨʫʶʪʩʷ ʨʘʩʩʝʷʥʥʳʝ ʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʚ ʩʣʦʡʢʠ ʠ 

ʣʠʥʟʦʯʢʠ ʛʣʠʥʠʩʪʳʝ ʯʘʩʪʠʯʢʠ, ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʥʘ 20é25 %. ɺ ʤʝʩʪʘʭ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪʤʝʯʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʳʜʝʣʝʥʠʷ ʧʠʨʠʪʘ (ʨʠʩ. 2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʫʝʤʳʝ ʧʦʨʦʜʳ ʧʦ ʜʘʥʥʳʤ ʦʧʪʠʢʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʤʠ ʧʨʠ ʥʘʣʠʯʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ (ʜʦʩʪʘʪʦʯʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʠ ʜʣʠʪʝʣʴʥʦʝ ʧʨʦʛʨʝʚʘʥʠʝ 

ʦʩʘʜʢʦʚ), ʪʘʢ ʢʘʢ ʧʦʨʦʜʳ ʦʢʨʝʤʥʝʣʳʝ ʠ ʧʠʛʤʝʥʪʠʨʦʚʘʥʳ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ. 

ʆʙʨʘʟʮʳ ʧʦʨʦʜ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ CHNS-ʘʥʘʣʠʟʘʪʦʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʪʘʙʣ.). ʉʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 0,04é18,42 %. ʃʠʪʦʣʦʛʠʷ 

ʧʦʨʦʜ ʥʝ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʚʩʪʨʝʯʘʶʪʩʷ ʠʟʚʝʩʪʥʷʢʠ ʠ ʘʨʛʠʣʣʠʪʳ ʢʘʢ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʫʛʣʝʨʦʜʘ (ʦʙʨʘʟʮʳ 966 ʠ 699), ʪʘʢ ʠ ʩ ʥʠʟʢʠʤ (ʦʙʨʘʟʮʳ 855 ʠ 1103). ɺ ʧʦʨʦʜʘʭ ʬʘʤʝʥʩʢʦʛʦ ʷʨʫʩʘ, ʣʝʙʝʜʷʥʩʢʦ-

ʦʧʪʫʭʦʚʩʢʦ-ʧʣʘʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʬʨʘʥʩʢʦʛʦ ʷʨʫʩʘ, ʢʳʥʦʚʩʢʦʛʦ (ʪʠʤʘʥʩʢʦʛʦ), ʩʝʤʠʣʫʢʩʢʦʛʦ, ʚʦʨʦʥʝʞʩʢʦ-

ʝʚʣʘʥʦʚʩʢʦ-ʣʠʚʝʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ ʦʧʨʝʜʝʣʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʧʦʨʦʜʘʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʢʠ. ʏʝʤ ʙʦʣʴʰʝ ʚ ʦʙʨʘʟʮʝ 

ʫʛʣʝʨʦʜʘ, ʪʝʤ ʙʦʣʴʰʝ ʧʦʨʦʜʘ ʥʘʩʳʱʝʥʘ ʘʟʦʪʦʤ. ɼʣʷ ʧʦʨʦʜ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ < 2 % ʭʘʨʘʢʪʝʨʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʘʟʦʪʘ 0,1é0,87 %. ɺ ʧʦʨʦʜʘʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʤʝʥʝʝ 2 % ʘʟʦʪʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 0,005é0,064 %. 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʥʝ ʩʚʷʟʘʥʦ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʠʣʠ ʜʨʫʛʠʭ ʛʝʪʝʨʦʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʢʘʢ ʚʩʪʨʝʯʘʶʪʩʷ 

ʦʙʨʘʟʮʳ ʩ ʥʝʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʠ ʚʳʩʦʢʠʤ ï ʩʝʨʳ ʠ ʥʘʦʙʦʨʦʪ. ʅʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʨʦʜʳ 

ʉʝʚʝʨʦ-ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ ʥʘʠʙʦʣʝʝ ʩʝʨʥʠʩʪʳʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʨʦʜʘʤʠ ʄʝʣʝʢʝʩʩʢʦʡ ʚʧʘʜʠʥʳ. 

ʊʘʙʣʠʮʘ 

ʉʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ 

 

ʉʠʩʪʝʤʘ ʗʨʫʩ ɻʦʨʠʟʦʥʪ ˉ ʃʠʪʦʣʦʛʠʷ 

ʉʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, % 

ʉ ʅ N S 

ʄʝʣʝʢʝʩʩʢʘʷ ʚʧʘʜʠʥʘ 

ʉʢʚʘʞʠʥʘ ˉ 33 

ɼʝʚʦʥʩʢʘʷ 

ʌʘʤʝʥʩʢʠʡ 

632 

ɸʨʛʠʣʣʠʪ 

(ʜʦʤʘʥʠʢʠʪ) 

2,85 0,64 0,1 1,82 

634 4,66 0,33 0,87 0,7 

699 8,85 0,96 0,26 1,33 

ʌʨʘʥʩʢʠʡ 
ʂʳʥʦʚʩʢʠʡ 

(ʊʠʤʘʥʩʢʠʡ) 

1039 
ʀʟʚʝʩʪʥʷʢ 

0,88 0,32 0,03 2,08 

1072 0,115 0,037 0,005 1,35 

ʉʢʚʘʞʠʥʘ ˉ 34 

ɼʝʚʦʥʩʢʘʷ 

ʌʘʤʝʥʩʢʠʡ 

ɿʘʚʦʣʞʩʢʠʡ 823 ʀʟʚʝʩʪʥʷʢ 3,08 0,63 0,12 1,86 

  
880 ɸʨʛʠʣʣʠʪ 

(ʜʦʤʘʥʠʢʠʪ) 

5,4 0,58 0,17 0,3 

929 1,19 0,24 0,04 ʩʣʝʜʳ 

ʌʨʘʥʩʢʠʡ 
ɺʦʨʦʥʝʞʩʢʠʡ, 

ɽʚʣʘʥʦʚʩʢʠʡ, 
1058 ʀʟʚʝʩʪʥʷʢ 6,55 0,78 0,32 1,39 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

ʃʠʚʝʥʩʢʠʡ 

ʉʝʤʠʣʫʢʩʢʠʡ 

(ʄʝʥʜʳʤʩʢʠʡ) 
1060 

ɸʨʛʠʣʣʠʪ 

(ʜʦʤʘʥʠʢʠʪ) 
8 1,18 0,6 4,49 

ɾʠʚʝʪʩʢʠʡ ɺʦʨʦʙʴʝʚʩʢʠʡ 1847 ɸʣʝʚʨʦʧʝʩʯʘʥʠʢ         

ʉʢʚʘʞʠʥʘ ˉ 1001 

ɼʝʚʦʥʩʢʘʷ 

ʌʘʤʝʥʩʢʠʡ 

ʃʝʙʝʜʷʥʩʢʠʡ-

ʆʧʪʫʭʦʚʩʢʠʡ-

ʇʣʘʚʩʢʠʡ 

855 

ʀʟʚʝʩʪʥʷʢ 

0,09 0,019 0,014 4,927 

962         

966 18,42 1,76 0,61 5,565 

ʌʨʘʥʩʢʠʡ 
ʂʳʥʦʚʩʢʠʡ 

(ʊʠʤʘʥʩʢʠʡ) 
1041 

ɸʨʛʠʣʣʠʪ 

(ʜʦʤʘʥʠʢʠʪ) 
5,223 1,174 0,253 7,925 

ɾʠʚʝʪʩʢʠʡ ɸʨʜʘʪʦʚʩʢʠʡ 
1101 ɸʨʛʠʣʣʠʪ 

(ʜʦʤʘʥʠʢʠʪ) 

0,345 0,799 0,064 ʩʣʝʜʳ 

1103 0,04 0,132 0,01 ʩʣʝʜʳ 

ʉʝʚʝʨʦ-ʊʘʪʘʨʩʢʠʡ ʩʚʦʜ 

ʉʢʚʘʞʠʥʘ ˉ 20010 

ɼʝʚʦʥʩʢʘʷ ʌʨʘʥʩʢʠʡ 

ʉʝʤʠʣʫʢʩʢʠʡ 

(ʄʝʥʜʳʤʩʢʠʡ) 
700 ʀʟʚʝʩʪʥʷʢ 4,458 0,887 0,257 8,886 

ʂʳʥʦʚʩʢʠʡ 

(ʊʠʤʘʥʩʢʠʡ) 
836 ʀʟʚʝʩʪʥʷʢ 2,092 0,467 0,089 7,783 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʨʦʜʳ ʄʝʣʝʢʝʩʩʢʦʡ ʚʧʘʜʠʥʳ ʬʨʘʥʩʢʦʛʦ ʠ ʬʘʤʝʥʩʢʦʛʦ ʷʨʫʩʦʚ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʠʤ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʨʦʜʘʤʠ ʪʝʭ ʞʝ ʷʨʫʩʦʚ ʉʝʚʝʨʦ-ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʆʉʆɹɽʅʅʆʉʊʀ ʍʀʄʀʏɽʉʂʆɻʆ ʉʆʉʊɸɺɸ ʇʆʈʆɼʆʆɹʈɸɿʋʖʑʀʍ 

ʀ ɺʊʆʈʆʉʊɽʇɽʅʅʓʍ ʄʀʅɽʈɸʃʆɺ ʂʆʈʋʅɼʉʆɼɽʈɾɸʑʀʍ ʂɸʃʔʎʀʌʀʈʆɺ 
ʅɸ ʇʈʀʄɽʈɽ ʄɽʉʊʆʈʆɾɼɽʅʀʗ ʆʈʄʀɿɸʅ (ʂʀʈɻʀɿʀʗ) 

ʆ.ʅ. ʂʘʤʢʠʯʝʚʘ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʆ.ɺ. ɹʫʭʘʨʦʚʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʙʣʘʛʦʨʦʜʥʦʛʦ ʢʦʨʫʥʜʘ ʚʝʩʴʤʘ ʨʝʜʢʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʟʨʘʯʥʳʝ ʢʨʠʩʪʘʣʣʳ ʤʦʛʫʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʣʠʰʴ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ [3]. 

ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢʦʨʫʥʜʘ: ʤʘʛʤʘʪʠʯʝʩʢʠʡ, ʧʝʛʤʘʪʠʪʦʚʳʡ, 

ʧʥʝʚʤʘʪʦʣʠʪʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʡ, ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʡ ʠ ʨʦʩʩʳʧʠ. ɺʘʞʥʳʤʠ ʢʦʨʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʨʫʥʜʦʚ 

ʷʚʣʷʶʪʩʷ ʧʦʨʦʜʳ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʤʝʪʘʤʦʨʬʦʛʝʥʥʦʛʦ ʛʝʥʝʟʠʩʘ: ʢʘʣʴʮʠʬʠʨʳ, ʤʨʘʤʦʨʘ, ʤʘʛʥʝʟʠʘʣʴʥʳʝ 

ʩʢʘʨʥʳ [3]. 

ʂʘʣʴʮʠʬʠʨ ï ʥʝʨʘʚʥʦʤʝʨʥʦʟʝʨʥʠʩʪʘʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʘʷ ʛʦʨʥʘʷ ʧʦʨʦʜʘ, ʚʦʟʥʠʢʰʘʷ ʧʨʠ 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʤʘʛʥʝʟʠʘʣʴʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʂʘʣʴʮʠʬʠʨʳ ʩʦʩʪʦʷʪ ʠʟ 

ʢʨʠʩʪʘʣʣʦʚ ʢʘʣʴʮʠʪʘ ʠ ʜʦʣʦʤʠʪʘ, ʛʨʘʥʘʪʘ, ʧʠʨʦʢʩʝʥʘ, ʬʦʨʩʪʝʨʠʪʘ, ʰʧʠʥʝʣʠ, ʩʢʘʧʦʣʠʪʘ, ʧʣʘʛʠʦʢʣʘʟʘ, 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʨʘʩʩʝʷʥʥʘʷ ʩʫʣʴʬʠʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʚʠʜʠʤʦ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʦʩʣʝʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʂʘʣʴʮʠʬʠʨʳ ʚʩʪʨʝʯʘʶʪʩʷ ʩʨʝʜʠ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʢʘʨʙʦʥʘʪʥʦ-ʩʠʣʠʢʘʪʥʳʭ ʪʦʣʱ ʦʩʘʜʦʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʄʨʘʤʦʨ ï ʢʘʨʙʦʥʘʪʥʘʷ ʧʦʨʦʜʘ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠʟʚʝʩʪʥʷʢʦʚ. ʄʨʘʤʦʨ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʥʝ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʫʶ ʧʦʨʦʜʫ ʩ ʛʨʘʥʦʙʣʘʩʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʙʝʣʦʛʦ ʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, 

ʩʣʦʞʝʥʥʫʶ ʚ ʦʩʥʦʚʥʦʤ ʢʘʣʴʮʠʪʦʤ. ʍʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʤʠʥʝʨʘʣʳ: ʛʨʘʥʘʪʳ ʢʘʣʴʮʠʝʚʦʛʦ ʨʷʜʘ, ʧʠʨʦʢʩʝʥʳ 

ʜʠʦʧʩʠʜ-ʛʝʜʝʥʙʝʨʛʠʪʦʚʦʛʦ ʨʷʜʘ, ʵʧʠʜʦʪ, ʚʝʟʫʚʠʘʥ, ʙʨʫʩʠʪ, ʘʤʬʠʙʦʣʳ, ʬʣʦʛʦʧʠʪ, ʢʦʨʫʥʜ.  

ʄʘʛʥʝʟʠʘʣʴʥʳʝ ʩʢʘʨʥʳ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʢʦʥʪʘʢʪʘʭ ʛʨʘʥʠʪʦʠʜʥʳʭ ʠʥʪʨʫʟʠʡ ʩ ʜʦʣʦʤʠʪʘʤʠ. 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠ ʤʘʛʥʝʟʠʘʣʴʥʳʝ ʩʢʘʨʥʳ ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʘʢʮʠʦʥʥʳʤ ʧʦʨʦʜʘʤ ʢʦʥʪʘʢʪʦʚ ʫʣʴʪʨʘʙʘʟʠʪʦʚ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʩʣʝʜʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ: ʬʦʨʩʪʝʨʠʪʘ, ʜʠʦʧʩʠʜʘ, ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ, ʰʧʠʥʝʣʠ, 

ʢʦʨʫʥʜʘ, ʬʣʦʛʦʧʠʪʘ, ʢʣʠʥʦʛʫʤʠʪʘ, ʧʝʨʠʢʣʘʟʘ, ʤʘʛʥʝʪʠʪʘ, ʙʨʫʩʠʪʘ, ʩʝʨʧʝʥʪʠʥʘ, ʙʦʨʘʪʦʚ ʤʘʛʥʠʷ. ʄʘʛʥʝʟʠʘʣʴʥʳʝ 

ʩʢʘʨʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʴʶ [5]. ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ 

ʢʦʨʫʥʜʦʚ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʊʘʙʣʠʮʘ 1 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʪʠʧʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʙʣʘʛʦʨʦʜʥʦʛʦ ʢʦʨʫʥʜʘ 

 

                                          ʊʠʧ 

 

ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʂʘʣʴʮʠʬʠʨʳ ʄʨʘʤʦʨʳ ʄʘʛʥʝʟʠʘʣʴʥʳʝ ʩʢʘʨʥʳ 

ʄ
ʠ
ʥ
ʝ
ʨ
ʘ
ʣ
ʴ
ʥ
ʳ
ʡ

 

ʩ
ʦ
ʩ
ʪ
ʘ
ʚ

 

ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʝ 
ʂʘʣʴʮʠʪ, ʘʤʬʠʙʦʣʳ, 

ʜʠʦʧʩʠʜ, ʛʨʘʥʘʪ 

ʂʘʣʴʮʠʪ, ʘʤʬʠʙʦʣʳ, 

ʜʠʦʧʩʠʜ, ʛʨʘʥʘʪ 

ʂʘʣʴʮʠʪ, ʜʠʦʧʩʠʜ, 

ʬʦʨʩʪʝʨʠʪ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ 
ʕʧʠʜʦʪ, ʚʝʟʫʚʠʘʥ, 

ʧʠʨʠʪ 

ʕʧʠʜʦʪ, ʚʝʟʫʚʠʘʥ, 

ʧʠʨʠʪ 

ʂʣʠʥʦʛʫʤʠʪ, ʬʣʦʛʦʧʠʪ 

ʘʢʮʝʩʩʦʨʥʳʝ 
ʂʦʨʫʥʜ, ʰʧʠʥʝʣʴ, 

ʩʬʝʥ 

ʂʦʨʫʥʜ, ʘʧʘʪʠʪ, 

ʩʬʝʥ 

ʐʧʠʥʝʣʴ, ʢʦʨʫʥʜ 

ʊʝʢʩʪʫʨʳ 
ʄʘʩʩʠʚʥʳʝ, 

ʚʢʨʘʧʣʝʥʥʳʝ 

ʄʘʩʩʠʚʥʳʝ, 

ʚʢʨʘʧʣʝʥʥʳʝ 

ɼʨʫʟʦʚʳʝ, ʚʢʨʘʧʣʝʥʥʳʝ, 

ʛʥʝʟʜʦʚʠʜʥʳʝ 

ʉʪʨʫʢʪʫʨʳ 
ʄʝʣʢʦʟʝʨʥʠʩʪʳʝ ʄʝʣʢʦʟʝʨʥʠʩʪʳʝ, 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ 

ʉʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ 

ʊʝʤʧʝʨʘʪʫʨʘ, ʉʦ ʆʪ 500 ʜʦ 1000 

 

ʆʪ 500 ʜʦ 1000 ʆʪ 300 ʜʦ 900 

ʉʪʝʧʝʥʴ ʤʝʪʘʤʦʨʬʠʟʤʘ ɺʳʩʦʢʘʷ ɺʳʩʦʢʘʷ ʅʠʟʢʘʷ 

ʉʪʝʧʝʥʴ ʤʝʪʘʩʦʤʘʪʦʟʘ ʅʠʟʢʘʷ ʅʠʟʢʘʷ ɺʳʩʦʢʘʷ 

ɿʦʥʘʣʴʥʦʩʪʴ  ʉʣʘʙʦ ʧʨʦʷʚʣʝʥʘ ʉʣʘʙʦ ʧʨʦʷʚʣʝʥʘ ʍʦʨʦʰʦ ʧʨʦʷʚʣʝʥʘ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʧʘʨʘʛʝʥʝʟʠʩʳ ʢʦʨʫʥʜʦʩʦʜʝʨʞʘʱʠʭ ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʭ ʠ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ  

ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳ. ʆʜʥʘʢʦ ʚ ʠʭ ʤʠʥʝʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʤʦʛʫʪ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʯʝʨʪʳ  

(ʪʠʧʦʤʦʨʬʥʳʝ ʧʨʠʟʥʘʢʠ) ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʝ 

ʠʣʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʤʠʥʝʨʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʛʨʘʥʘʪ, ʘʤʬʠʙʦʣ, ʧʠʨʦʢʩʝʥ, ʚʝʟʫʚʠʘʥ. 

ɻʨʘʥʘʪʳ ʢʘʣʴʮʠʝʚʦʛʦ ʨʷʜʘ ʷʚʣʷʶʪʩʷ ʦʙʳʯʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʢʦʥʪʘʢʪʦʚʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʠ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʠʟʚʝʩʪʢʦʚʦ-ʩʠʣʠʢʘʪʥʳʝ ʨʦʛʦʚʠʢʠ, ʩʢʘʨʥʦʧʦʜʦʙʥʳʝ ʧʦʨʦʜʳ, ʢʦʥʪʘʢʪʦʚʳʝ ʤʨʘʤʦʨʘ, 

ʢʘʣʴʮʠʬʠʨʳ). ʆʥʠ ʦʙʨʘʟʫʶʪ ʚʢʨʘʧʣʝʥʥʳʝ ʠʟʦʤʝʪʨʠʯʥʳʝ ʟʝʨʥʠʩʪʳʝ ʦʙʦʩʦʙʣʝʥʠʷ, ʨʝʞʝ ʧʣʦʪʥʳʝ ʩʣʠʚʥʳʝ 

ʘʛʨʝʛʘʪʳ. ʎʚʝʪ ʛʨʘʥʘʪʘ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʡ. ʉʣʦʞʥʦʩʪʴ ʩʦʩʪʘʚʘ ʛʨʘʥʘʪʘ ʩʚʷʟʘʥʘ ʩ ʰʠʨʦʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ 

ʠʟʦʚʘʣʝʥʪʥʦʛʦ ʠʟʦʤʦʨʬʠʟʤʘ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʚʥʫʪʨʠ ʛʨʫʧʧ ɸ ʠ ɺ, ʘ ʪʘʢʞʝ ʛʝʪʝʨʦʚʘʣʝʪʥʦʛʦ ʠʟʦʤʦʨʬʠʟʤʘ. 

ɺʳʜʝʣʷʶʪ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʣʴʮʠʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ: ʤʘʣʦʢʘʣʴʮʠʝʚʳʝ ʛʨʘʥʘʪʳ, ʛʨʘʥʘʪʳ ʩ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʣʴʮʠʷ. ʂ ʤʘʣʦʢʘʣʴʮʠʝʚʳʤ ʛʨʘʥʘʪʘʤ ʦʪʥʦʩʷʪʩʷ ʛʨʘʥʘʪʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʣʴʮʠʷ ʜʦ 

10 % (ʘʣʴʤʘʥʜʠʥ, ʧʠʨʦʧ), ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʙʠʦʪʠʪʦʚʳʭ ʛʥʝʡʩʘʭ, ʩʣʘʥʮʘʭ, ʛʨʘʥʠʪʘʭ, ʨʦʛʦʚʠʢʘʭ. ʂʦ 

ʚʪʦʨʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʛʨʘʥʘʪʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʪ 10 ʜʦ 17 % ʢʘʣʴʮʠʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʘʥʜʨʘʜʠʪ, 

ʛʨʦʩʩʫʣʷʨ) [6]. 

ʂʘʣʴʮʠʝʚʳʝ ʘʤʬʠʙʦʣʳ ï ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʠʥʝʨʘʣʳ ʚ ʧʨʠʨʦʜʝ. ʄʝʪʘʤʦʨʬʠʯʝʩʢʠʝ 

ʢʘʣʴʮʠʝʚʳʝ ʘʤʬʠʙʦʣʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʬʘʮʠʷʤ ʵʧʠʜʦʪʦʚʳʭ ʘʤʬʠʙʦʣʠʪʦʚ, ʛʨʘʥʫʣʠʪʦʚʦʡ, ʵʢʣʦʛʠʪʦʚʦʡ ʠ 

ʜʠʩʪʝʥʦʚʳʭ ʛʥʝʡʩʦʚ ʠ ʘʤʬʠʙʦʣʠʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʢʘʣʴʮʠʬʠʨʘʭ ʠ ʤʨʘʤʦʨʘʭ. ɼʣʷ ʢʘʣʴʮʠʬʠʨʦʚ ʠ 

ʤʨʘʤʦʨʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʥʘ ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ, ʜʣʷ ʤʘʛʥʝʟʠʘʣʴʥʳʭ ʩʢʘʨʥʦʚ ʵʪʦ ʪʨʝʤʦʣʠʪ, ʘʢʪʠʥʦʣʠʪ. 

ɸʤʬʠʙʦʣʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʦʥʢʦʠʛʦʣʴʯʘʪʳʤ ʩʪʨʦʝʥʠʝʤ, ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʩʧʣʦʰʥʳʭ ʤʘʩʩ. ʎʚʝʪ ʦʪ 

ʯʝʨʥʦʛʦ ʜʦ ʩʚʝʪʣʦ-ʟʝʣʝʥʦʛʦ. ɺ ʘʤʬʠʙʦʣʘʭ ʧʨʦʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʠʟʦʤʦʨʬʥʦʝʤʢʦʩʪʴ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ 

ʦʙʲʷʩʥʷʶʪʩʷ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʁʘʤʬʠʙʦʣʦʚ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʠ ʨʝʜʢʠʝ ʵʣʝʤʝʥʪʳ [4]. 

ʇʠʨʦʢʩʝʥʳ (ʜʠʦʧʩʠʜ, ʛʝʜʝʥʙʝʨʛʠʪ) ʦʙʨʘʟʫʝʪ ʜʣʠʥʥʦʧʨʠʟʤʘʪʠʯʝʩʢʠʝ, ʢʦʨʦʪʢʦʧʨʠʟʤʘʪʠʯʝʩʢʠʝ, 

ʪʦʥʢʦʠʛʦʣʴʯʘʪʳʝ ʢʨʠʩʪʘʣʣʳ ʜʣʷ ʤʥʦʛʠʭ ʢʦʥʪʘʢʪʦʚʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ: ʨʦʛʦʚʠʢʦʚ ʠ ʦʩʦʙʝʥʥʦ 

ʩʢʘʨʥʦʚ. ʎʚʝʪ ʦʪ ʛʨʷʟʥʦ-ʟʝʣʝʥʦʛʦ ʜʦ ʙʫʨʦʛʦ. ʆʥ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʤʠʥʝʨʘʣʦʤ ʢʘʣʴʮʠʬʠʨʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʪʠʧʠʯʥʘ ʘʩʩʦʮʠʘʮʠʷ ʜʠʦʧʩʠʜʘ ʩʦ ʰʧʠʥʝʣʴʶ, ʛʨʘʬʠʪʦʤ, ʪʨʝʤʦʣʠʪʦʤ, ʬʣʦʛʦʧʠʪʦʤ. ʂ ʵʪʠʤ ʧʦʨʦʜʘʤʠ ʯʘʩʪʦ 

ʧʨʠʫʨʦʯʝʥʳ ʢʘʣʴʮʠʪʦʚʳʝ ʞʠʣʳ ʩ ʢʨʠʩʪʘʣʣʘʤʠ ʜʠʦʧʩʠʜʘ ʠ ʢʨʫʧʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʬʣʦʛʦʧʠʪʘ, ʩʢʘʧʦʣʠʪʘ, 

ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ, ʘʧʘʪʠʪʘ [2]. 

ɺʝʟʫʚʠʘʥ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʢʦʨʦʪʢʦʩʪʦʣʙʯʘʪʳʭ ʘʛʨʝʛʘʪʦʚ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ, ʨʝʞʝ ʦʨʘʥʞʝʚʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 

ʜʘʥʥʦʛʦ ʤʠʥʝʨʘʣʘ (ʩʦʙʩʪʚʝʥʥʦ ʚʝʟʫʚʠʘʥ, ʚʠʣʶʠʪ, ʪʠʪʘʥ-ʚʝʟʫʚʠʘʥ, ʙʝʨʠʣʣʠʡ-ʚʝʟʫʚʠʘʥ, ʨʝʜʢʦʟʝʤʝʣʴʥʳʡ ʚʝʟʫʚʠʘʥ, 

ʮʠʧʨʠʥ, ʭʨʦʤ-ʚʝʟʫʚʠʘʥ, ʤʘʥʛʘʥ-ʚʝʟʫʚʠʘʥ), ʢʦʪʦʨʳʝ ʪʠʧʦʤʦʨʬʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [2]. 

ʀʟʫʯʝʥʠʝʤ ʪʠʧʦʤʦʨʬʠʟʤʘ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʢʘʣʴʮʠʬʠʨʦʚ, ʤʨʘʤʦʨʦʚ ʠ 

ʤʘʛʥʝʟʠʘʣʴʥʳʭ ʩʢʘʨʥʦʚ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʦʜʥʘʢʦ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʫʥʜʦʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ. ɸʚʪʦʨʦʤ ʚʳʧʦʣʥʝʥʘ ʨʘʙʦʪʘ 

ʧʦ ʠʟʫʯʝʥʠʶ ʪʠʧʦʭʠʤʠʟʤʘ ʤʠʥʝʨʘʣʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʣʘʛʦʨʦʜʥʦʛʦ ʢʦʨʫʥʜʘ ʆʨʤʠʟʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 

ʧʨʝʜʝʣʘʭ ʊʷʥʴ-ʐʘʥʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ (ʂʠʨʛʠʟʠʷ). 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʆʨʤʠʟʘʥ 

ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ ʥʘ ʨʘʩʪʨʦʚʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ çVEGA II LMUè, ʩʦʚʤʝʱʝʥʥʦʤ ʩ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʳʤ 

ʩʧʝʢʪʨʦʤʝʪʨʦʤ (Oxford INCA Energy 350). 

ʈʘʩʯʝʪ ʢʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʧʨʦʠʟʚʦʜʠʣʩʷ ʢʘʪʠʦʥʥʳʤ ʤʝʪʦʜʦʤ (ʪʘʙʣ. 2) [1]. 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

 

ʊʘʙʣʠʮʘ 2 

ʂʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʤʠʥʝʨʘʣʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʆʨʤʠʟʘʥ 

 

ʄʠʥʝʨʘʣʳ ʂʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ 

ɺʝʟʫʚʠʘʥ Ca8,53 Na0,12-0,15 Al 4,00-4,06 (Fe0,64-0,65Mg0,52-0,53 Mn0,01-0,02)1,18-1,19 Si8,21-8,27Ti 0,78 0,85O34,00(OH3,70F0,23)4,00 

ɻʨʘʥʘʪ (Ca2,88-2,95Mg 0,03-0,04Mn0,01)2,93-2,99(Al 1,81-1,87Fe0,36 ʊi0,01-0,02)2,08-2,22 [Si2,96-3,05O12,00] 

ʈʦʛʦʚʘʷ 

ʦʙʤʘʥʢʘ 
Na0,63-0,77Ca2,00(Mg3,22-3,33Fe0,12-0,20)3,36-3,50Ti0,16-0,19[Si5,58-5,82Al 2,66-2,91O22,00](F0,33-0,37OH0,61-0,69)1,00 

ɼʠʦʧʩʠʜ (Ca1,02Na0,02 -0,03)1,00-1,02(Mg 0,83 Fe 0,07 Al 0,03-0,04)1,00-1,04[Si2,02-2,04O6,00] 

  

ɺʝʟʫʚʠʘʥ ʦʙʨʘʟʫʝʪ ʟʝʨʥʠʩʪʳʝ ʠʟʦʤʝʪʨʠʯʥʳʝ ʘʛʨʝʛʘʪʳ ʦʨʘʥʞʝʚʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ʇʦ ʜʘʥʥʳʤ 

ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʪʘʙ. 2) ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʚʝʟʫʚʠʘʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʆʨʤʠʟʘʥ ʭʘʨʘʢʪʝʨʥʳ ʥʝʙʦʣʴʰʦʡ 

ʥʝʜʦʩʪʘʪʦʢ ʢʘʣʴʮʠʷ (ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʝ ʚʝʟʫʚʠʘʥʘ ʢʘʣʴʮʠʝʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʨʘʚʥʘ 10), ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʠʪʘʥʘ, ʢʦʪʦʨʦʝ ʚʘʨʴʠʨʫʝʪ ʦʪ 4,6 ʜʦ 5,08 %. ɺ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʥʘʪʨʠʡ (ʜʦ 0,34 %). ʆʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʦʤʦʨʬʠʟʤ ʤʝʞʜʫ ʞʝʣʝʟʦʤ, ʤʘʛʥʠʝʤ, ʤʘʨʛʘʥʮʝʤ, ʧʨʠ ʵʪʦʤ, 

ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʝʟʘ ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʤʠʥʠʨʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʛʥʠʷ ʠ ʤʘʨʛʘʥʮʘ. 

ʂʦʨʠʯʥʝʚʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʛʨʘʥʘʪʳ ʦʙʨʘʟʫʶʪ ʚʢʨʘʧʣʝʥʥʳʝ, ʟʝʨʥʠʩʪʳʝ ʦʙʦʩʦʙʣʝʥʠʷ, ʙʣʠʟʢʠʝ ʢ 

ʠʟʦʤʝʪʨʠʯʥʳʤ, ʨʝʞʝ ʧʣʦʪʥʳʝ ʩʣʠʚʥʳʝ ʘʛʨʝʛʘʪʳ. ʇʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʪʘʙʣ. 2), ʛʨʘʥʘʪ ʦʪʥʦʩʠʪʩʷ ʢ 

ʛʨʦʩʩʫʣʷʨ-ʘʥʜʨʘʜʠʪʦʚʦʤʫ ʨʷʜʫ. ɿʘʤʝʪʠʤ, ʯʪʦ ʘʣʶʤʠʥʠʡ (ʦʢʦʣʦ 20 %) ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʞʝʣʝʟʦʤ (5,6 %). ɺ 

ʢʘʯʝʩʪʚʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠʤʝʩʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʘʛʥʠʡ (0,3 %), ʪʠʪʘʥ (0,2é0,3 %) ʠ ʤʘʨʛʘʥʝʮ (0,14é0,22 %). 

ʈʘʩʯʝʪ ʤʠʥʘʣʦʚ (ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣʝ) ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʛʨʦʩʩʫʣʷʨʦʚʫʶ ʤʦʣʝʢʫʣʫ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 85 %, ʥʘ 

ʜʦʣʶ ʘʥʜʨʘʜʠʪʘ ï 10 %, ʧʠʨʦʧʦʚʘʷ ʤʦʣʝʢʫʣʘ ʩʦʩʪʘʚʣʷʝʪ 4 %, ʘʣʴʤʘʥʜʠʥʦʚʳʡ ʤʠʥʘʣ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1 %. 

ʈʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʣʠʥʟʦʚʠʜʥʳʭ ʦʙʦʩʦʙʣʝʥʠʡ, ʩ ʪʦʥʢʦʠʛʦʣʴʯʘʪʦʡ 

ʬʦʨʤʦʡ ʟʝʨʝʥ, ʤʝʜʦʚʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʘʣʤʘʟʥʳʤ ʙʣʝʩʢʦʤ ʠ ʪʚʝʨʜʦʩʪʴʶ ʦʢʦʣʦ 5. 

ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ (ʪʘʙʣ. 2), ʯʪʦ ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʣʘʛʦʨʦʜʥʦʛʦ ʢʦʨʫʥʜʘ ʆʨʤʠʟʘʥ 

ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʶʤʠʥʠʷ ʠ ʪʠʪʘʥʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʵʪʦʪ ʤʠʥʝʨʘʣ ʢ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ ï ʢʝʨʩʫʪʠʪʫ. ʄʝʜʦʚʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ ʘʤʬʠʙʦʣʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʆʨʤʠʟʘʥ ʦʙʫʩʣʦʚʣʝʥ 

ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʞʝʣʝʟʦ, ʪʠʪʘʥ ʠ ʤʘʛʥʠʡ. ʈʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ʥʘ 85 % ʩʦʩʪʦʠʪ ʠʟ 

ʢʝʨʩʫʪʠʪʦʚʦʛʦ ʤʠʥʘʣʘ, ʥʘ ʪʨʝʤʦʣʠʪʦʚʳʡ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 11%, ʘʢʪʠʥʦʣʠʪʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʨʘʚʥʘ 4 %. 

ʇʠʨʦʢʩʝʥ ʚ ʧʦʨʦʜʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʚʢʣʶʯʝʥʠʡ  ʛʨʷʟʥʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʘʣʠʟʘ ʧʠʨʦʢʩʝʥʘ (ʪʘʙʣ. 2) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʤʠʥʝʨʘʣʴʥʦʤʫ ʚʠʜʫ ʜʠʦʧʩʠʜ, ʚ ʢʦʪʦʨʦʤ ʧʦʨʷʜʢʘ 

15é17 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʛʝʜʝʥʙʝʨʛʠʪʦʚʳʡ ʤʠʥʘʣ. ʊʘʢʞʝ ʜʣʷ ʜʠʦʧʩʠʜʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʆʨʤʠʟʘʥ ʭʘʨʘʢʪʝʨʥʦ 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʣʶʤʠʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʝʛʦ ʪʠʧʦʤʦʨʬʥʦʡ ʯʝʨʪʦʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʠʧʦʤʦʨʬʥʳʝ ʧʨʠʟʥʘʢʠ ʤʠʥʝʨʘʣʦʚ 

ʢʘʣʴʮʠʬʠʨʦʚʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʣʘʛʦʨʦʜʥʦʛʦ ʢʦʨʫʥʜʘ. ʀʟʫʯʝʥʠʝ ʪʠʧʦʤʦʨʬʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʢʚʦʟʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʦʟʚʦʣʠʪ ʚ ʙʫʜʫʱʝʤ ʚʳʜʝʣʷʪʴ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʜʣʷ ʧʦʠʩʢʦʚ 

ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʭ ʢʦʨʫʥʜʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 
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ʊʀʇʆʄʆʈʌʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ɸʂʎɽʉʉʆʈʅʆɻʆ ʎʀʈʂʆʅɸ ɻʈɸʅʀʊʆʀɼʆɺ 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʂ.ʃ. ʅʦʚʦʩʝʣʦʚ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

ʎʠʨʢʦʥ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ. ɹʣʘʛʦʜʘʨʷ 

ʰʠʨʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʚʳʩʦʢʦʡ ʭʠʤʠʯʝʩʢʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ, ʨʘʟʥʦʦʙʨʘʟʠʶ ʛʘʙʠʪʫʩʘ, ʦʢʨʘʩʢʠ 

ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʮʠʨʢʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʤʠʥʝʨʘʣʘʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʛʝʦʭʠʤʠʠ 

ʠ ʧʝʪʨʦʣʦʛʠʠ [1, 2, 5, 6]. 
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ʇʈʆɹʃɽʄʓ ɻɽʆʃʆɻʀʀ ʀ ʆʉɺʆɽʅʀʗ ʅɽɼʈ 

ʅʦʚʦʥʠʢʦʣʘʝʚʩʢʠʡ ʛʨʘʥʠʪʦʠʜʥʳʡ ʤʘʩʩʠʚ, ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 1000 ʢʤ2, ʨʘʩʧʦʣʦʞʝʥ ʚ ʨʦʩʩʠʡʩʢʦʡ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʈʫʜʥʦʛʦ ɸʣʪʘʷ ʠ ʣʦʢʘʣʠʟʦʚʘʥ ʚ ʩʪʨʫʢʪʫʨʘʭ ʘʣʝʡʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ. ʉ ʩʝʚʝʨʘ ʤʘʩʩʠʚ ʦʛʨʘʥʠʯʝʥ 

ʩʪʨʫʢʪʫʨʘʤʠ ʈʫʙʮʦʚʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʥʘʜʚʠʥʫʪ ʥʘ ʥʠʭ. ɺʦʟʨʘʩʪ ʤʘʩʩʠʚʘ ʜʘʪʠʨʫʝʪʩʷ ʩʨʝʜʥʠʤ ï ʚʝʨʭʥʠʤ ʜʝʚʦʥʦʤ. 

ʄʘʩʩʠʚ ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʧʦʣʠʬʘʟʥʦʝ ʩʪʨʦʝʥʠʝ, ʚ ʥʝʤ ʚʳʜʝʣʷʝʪʩʷ ʧʷʪʴ ʬʘʟ ʚʥʝʜʨʝʥʠʷ: ʧʦʨʦʜʳ I ʬʘʟʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʠʥʪʝʥʩʠʚʥʦ ʠʟʤʝʥʝʥʥʳʤʠ ʛʘʙʙʨʦʠʜʘʤʠ ʠ ʧʦʣʴʟʫʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ; ʧʦʨʦʜʳ II  ʬʘʟʳ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʩʣʘʛʘʶʪ ʙ·ʣʴʰʫʶ ʯʘʩʪʴ ʤʘʩʩʠʚʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʛʣʘʚʥʘʷ ʬʘʟʘ ʚʥʝʜʨʝʥʠʷ; ʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ï ʦʪ ʢʚʘʨʮʝʚʳʭ ʜʠʦʨʠʪʦʚ ʜʦ ʧʣʘʛʠʦʛʨʘʥʠʪʦʚ ʠ ʛʨʘʥʠʪʦʚ ʩ ʧʣʘʚʥʳʤʠ 

ʬʘʮʠʘʣʴʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ; ʧʦʨʦʜʳ III  ʬʘʟʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʡʢʦʧʣʘʛʠʦʛʨʘʥʠʪʘʤʠ ʩ ʚʘʨʴʠʨʫʶʱʠʤʠ 

ʩʦʜʝʨʞʘʥʠʷʤʠ ʙʠʦʪʠʪʘ ʠ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ; ʧʦʨʦʜʳ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʠʥʲʝʢʮʠʡ ʨʘʩʧʣʘʚʘ ï IV ʠ V ʬʘʟ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʡʢʦʛʨʘʥʠʪʘʤʠ ʩ ʧʝʨʝʤʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʣʠʝʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʠ ʧʣʘʛʠʦʢʣʘʟʘ. ɹʣʠʟʦʩʪʴ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ, ʦʩʦʙʝʥʥʦ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʬʘʟ, ʩʣʘʙʘʷ ʦʙʥʘʞʝʥʥʦʩʪʴ ʨʘʡʦʥʘ ʩʦʟʜʘʶʪ ʪʨʫʜʥʦʩʪʠ 

ʧʨʠ ʚʳʷʩʥʝʥʠʠ ʚʦʟʨʘʩʪʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʧʦʨʦʜ ʨʘʟʣʠʯʥʳʭ ʠʥʪʨʫʟʠʚʥʳʭ ʬʘʟ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴ ʨʘʙʦʪʳ ï 

ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʢʨʠʩʪʘʣʣʦʤʦʨʬʦʣʦʛʠʠ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʢʮʝʩʩʦʨʥʦʛʦ ʮʠʨʢʦʥʘ ʧʦʨʦʜ ʨʘʟʣʠʯʥʳʭ 

ʠʥʪʨʫʟʠʚʥʳʭ ʬʘʟ ʠ ʚʳʷʚʣʝʥʠʝ ʝʛʦ ʪʠʧʦʤʦʨʬʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

ʄʝʪʦʜʠʢʘ ʨʘʙʦʪ ʚʢʣʶʯʘʣʘ: 1) ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʙ ʥʘ ʬʨʘʢʮʠʠ ʧʦ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ ʚ ʪʷʞʝʣʳʭ ʞʠʜʢʦʩʪʷʭ; 2) 

ʚʳʜʝʣʝʥʠʝ ʤʦʥʦʤʠʥʝʨʘʣʴʥʳʭ ʬʨʘʢʮʠʡ ʮʠʨʢʦʥʘ ʠʟ ʧʦʨʦʜ ʨʘʟʣʠʯʥʳʭ ʬʘʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʥʦʢʫʣʷʨʥʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ; ʠʟʫʯʝʥʠʝ ʦʢʨʘʩʢʠ ʮʠʨʢʦʥʘ, ʩʢʫʣʴʧʪʫʨʳ ʛʨʘʥʝʡ, ʙʣʝʩʢʘ ʠ ʜʨʫʛʠʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ; 3) ʜʝʪʘʣʴʥʦʝ 

ʠʟʫʯʝʥʠʝ ʛʘʙʠʪʫʩʘ ʢʨʠʩʪʘʣʣʦʚ ʮʠʨʢʦʥʘ ʢʘʢ ʦʜʥʦʡ ʠʟ ʪʠʧʦʤʦʨʬʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʦʛʦ ʤʠʥʝʨʘʣʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʮʠʨʢʦʥʦʚ ʢ ʢʨʠʩʪʘʣʣʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʘʤ ʚ ʦʪʨʘʞʝʥʥʦʤ ʠ ʧʨʦʭʦʜʷʱʝʤ ʩʚʝʪʝ ʤʠʢʨʦʩʢʦʧʘ; 

4) ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ï ʚ ʢʘʞʜʦʡ ʬʨʘʢʮʠʠ ʘʥʘʣʠʟʠʨʦʚʘʣʦʩʴ ʥʝ ʤʝʥʝʝ 50 ʢʨʠʩʪʘʣʣʦʚ; 5) ʘʥʘʣʠʟ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʮʠʨʢʦʥʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʩʢʘʥʠʨʫʶʱʝʤ ʤʠʢʨʦʩʢʦʧʝ ʚ ʀʥʩʪʠʪʫʪʝ ʛʝʦʣʦʛʠʠ ʠ 

ʤʠʥʝʨʘʣʦʛʠʠ ʉʆ ʈɸʅ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ. 

ʉʨʝʜʠ ʢʨʠʩʪʘʣʣʦʚ ʮʠʨʢʦʥʘ ʫʩʪʘʥʦʚʣʝʥʦ 9 ʢʨʠʩʪʘʣʣʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ (ʪʘʙʣ. 1), ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʶʪʩʷ ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ ʛʨʘʥʝʡ ʧʨʠʟʤ ʠ ʜʠʧʠʨʘʤʠʜ. ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʠʧʦʚ ʚ ʧʦʨʦʜʘʭ ʨʘʟʣʠʯʥʳʭ ʬʘʟ 

ʧʨʦʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

ɺ ʧʦʨʦʜʘʭ ʛʣʘʚʥʦʡ ʬʘʟʳ ʚ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʭ ʪʦʥʘʣʠʪʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʨʠʩʪʘʣʣʳ ʩ 

ʨʘʟʚʠʪʳʤʠ ʛʨʘʥʷʤʠ ʧʨʠʟʤʳ ʠ ʜʠʧʠʨʘʤʠʜʳ (10 ʪʠʧ) ʠ ʢʨʠʩʪʘʣʣʳ ʩ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʫʩʣʦʞʥʝʥʥʳʤʠ ʬʦʨʤʘʤʠ 

ʜʠʧʠʨʘʤʠʜ (12 ʪʠʧ). ɺ ʙʦʣʝʝ ʢʠʩʣʳʭ ʧʦʨʦʜʘʭ ï ʚ ʧʣʘʛʠʦʛʨʘʥʠʪʘʭ ï ʛʘʙʠʪʫʩ ʢʨʠʩʪʘʣʣʦʚ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ ʚ 

ʥʠʭ ʫʞʝ ʧʨʝʦʙʣʘʜʘʶʪ ʠʥʜʠʚʠʜʳ ʩ ʟʘʦʩʪʨʝʥʥʳʤʠ ʚʝʨʰʠʥʘʤʠ ʠ ʨʘʟʚʠʪʳʤʠ ʛʨʘʥʷʤʠ ʜʠʧʠʨʘʤʠʜ, ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʪʦʨʳʭ ʥʘʨʘʱʠʚʘʝʪʩʷ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʬʘʟʘʭ. ʊʘʢ, ʚ ʣʝʡʢʦʛʨʘʥʠʪʘʭ ʠ ʚ ʣʝʡʢʦʧʣʘʛʠʦʛʨʘʥʠʪʘʭ ʯʝʪʚʝʨʪʦʡ ʬʘʟʳ 

ʛʘʙʠʪʫʩ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʢʨʠʩʪʘʣʣʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʧʴʝʚʠʜʥʦ-ʟʘʦʩʪʨʝʥʥʦʤʫ ʪʠʧʫ ʩ ʨʘʟʚʠʪʳʤʠ ʬʦʨʤʘʤʠ 

ʦʩʪʨʳʭ ʜʠʧʠʨʘʤʠʜ (14 ʪʠʧ). ʃʝʡʢʦʛʨʘʥʠʪʳ ʟʘʚʝʨʰʘʶʱʝʡ ʬʘʟʳ ʩʪʘʥʦʚʣʝʥʠʷ ʤʘʩʩʠʚʘ ʚʳʜʝʣʷʶʪʩʷ ʙʦʣʴʰʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʛʘʙʠʪʫʩʥʳʭ ʬʦʨʤ ʮʠʨʢʦʥʘ: ʚ ʥʠʭ ʨʝʟʢʦ ʜʦʤʠʥʠʨʫʶʪ ʫʢʦʨʦʯʝʥʥʳʝ ʢʨʠʩʪʘʣʣʳ ʩ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʛʨʘʥʝʡ ʧʨʠʟʤ ʠ ʦʜʥʦʡ ʜʠʧʠʨʘʤʠʜʳ. 

ʊʘʙʣʠʮʘ 1 

ʂʨʠʩʪʘʣʣʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʮʠʨʢʦʥʘ 
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2 

ʊʦʥʘʣʠʪ ï ï 2 40 10 24 ï 12 ï 

ʇʣʘʛʠʦʛʨʘʥʠʪ 2 2 ï ï ï 82 2 10 2 

3 ʇʣʘʛʠʦʛʨʘʥʠʪ ï ï ï 12 ï 34 ï 40 ï 

4 
ʃʝʡʢʦʧʣʘʛʠʦ-

ʛʨʘʥʠʪ 
ï ï ï ï ï 6 ï 92 ï 

5 ʃʝʡʢʦʛʨʘʥʠʪ 14 48 4 6 ï 18 ï 2 2 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʜʣʠʥʝʥʠʷ ʢʨʠʩʪʘʣʣʦʚ ʮʠʨʢʦʥʘ, ʚʘʞʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʟʤʝʥʝʥʠʷ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʠ ʝʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ (ʨʠʩ. 1) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦ ʚʩʝʭ 

ʧʦʨʦʜʘʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ V ʬʘʟʳ, ʜʦʤʠʥʠʨʫʶʪ ʢʨʠʩʪʘʣʣʳ ʩ ʫʜʣʠʥʝʥʠʝʤ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 2 ʜʦ 3, ʤʝʥʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʨʠʩʪʘʣʣʳ ʩ ʫʜʣʠʥʝʥʠʝʤ 3 ï 4, 4 ï 5 (ʨʠʩ.2 ʘ, 2 ʙ). ɺ ʢʘʣʠʰʧʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʟʥʦʩʪʷʭ 

ʣʝʡʢʦʛʨʘʥʠʪʦʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʧʷʪʦʡ ʬʘʟʳ ʚʥʝʜʨʝʥʠʷ ʨʝʟʢʦ ʧʨʝʦʙʣʘʜʘʶʪ ʫʢʦʨʦʯʝʥʥʳʝ ʢʨʠʩʪʘʣʣʳ ʩ ʠʥʪʝʨʚʘʣʦʤ 

ʫʜʣʠʥʝʥʠʷ ʦʪ 1 ʜʦ 2 (ʨʠʩ.2ʚ, 2 ʛ ). 
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ʉɽʂʎʀʗ 2. ʄʀʅɽʈɸʃʆɻʀʗ, ɻɽʆʍʀʄʀʗ ʀ ʇɽʊʈʆɻʈɸʌʀʗ 

 
ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʜʣʠʥʝʥʠʷ ʢʨʠʩʪʘʣʣʦʚ ʮʠʨʢʦʥʘ ʚ ʧʦʨʦʜʘʭ 

ʅʦʚʦʥʠʢʦʣʘʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ 

 

    
ʘ ʙ ʚ ʛ 

ʈʠʩ. 2. ʂʨʠʩʪʘʣʣʳ ʮʠʨʢʦʥʘ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʫʜʣʠʥʝʥʠʝʤ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʨʠʘʮʠʠ ʚʝʣʠʯʠʥ ʫʜʣʠʥʝʥʠʡ ʢʨʠʩʪʘʣʣʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʦʤʘʛʤʘʪʠʯʥʦʩʪʠ ʧʦʨʦʜ, ʘ 

ʪʘʢʞʝ ʦʪʨʘʞʘʶʪ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʨʘʩʧʣʘʚʘ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʢʨʝʤʥʝʟʝʤʠʩʪʦʩʪʠ ʠ ʱʝʣʦʯʥʦʩʪʠ ʧʦʨʦʜ. 

ʅʘʨʷʜʫ ʩ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤ ʪʠʧʦʚʳʤ ʛʘʙʠʪʫʩʦʤ, ʢʨʠʩʪʘʣʣʳ ʯʘʩʪʦ ʠʤʝʶʪ ʠʩʢʘʞʝʥʥʳʝ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ 

ʚʳʨʘʞʘʶʪʩʷ ʘʩʠʤʤʝʪʨʠʯʥʳʤ ʨʘʟʚʠʪʠʝʤ ʛʨʘʥʝʡ (ʨʠʩ.3 ʘ), ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʘʢʪʠʚʥʳʤ ʨʦʩʪʦʤ ʦʜʥʠʭ ʛʨʘʥʝʡ ʠ 

ʫʛʥʝʪʝʥʥʳʤ ï ʜʨʫʛʠʭ. ʅʝʨʝʜʢʦ ʚʝʨʰʠʥʳ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʧʨʠʪʫʧʣʝʥʳ, ʧʣʦʩʢʦʩʪʠ ʛʨʘʥʝʡ ʯʘʩʪʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʳ ʠ ʠʟʦʛʥʫʪʳ. ʇʦʚʝʨʭʥʦʩʪʴ ʛʨʘʥʝʡ ʧʨʠʟʤ ʤʠʢʨʦʧʦʨʠʩʪʘʷ ʠʣʠ ʷʤʯʘʪʘʷ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʨʦʜʘʭ ʨʘʥʥʠʭ 

ʬʘʟ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʥʘʨʦʩʪʘʤʠ ʢʚʘʨʮʘ, ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʢʨʠʩʪʘʣʣʘʭ ʧʨʦʷʚʣʷʝʪʩʷ ʩʢʫʣʴʧʪʫʨʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʨʦʩʪʘ (ʨʠʩ 3 ʙ). ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʦʥʘʣʴʥʳʝ ʢʨʠʩʪʘʣʣʳ ʮʠʨʢʦʥʘ. ʈʘʟʣʠʯʘʶʪ ʜʚʘ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʘ ʟʦʥʘʣʴʥʦʩʪʠ: ʧʝʨʚʠʯʥʘʷ ï ʦʙʨʘʟʦʚʘʥʥʘʷ ʧʨʦʮʝʩʩʦʤ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʘ (ʨʠʩ 3 ʚ); ʚʪʦʨʠʯʥʘʷ ï 

ʦʙʫʩʣʦʚʣʝʥʘ ʦʙʨʘʩʪʘʥʠʝʤ ʙʦʣʝʝ ʨʘʥʥʠʭ ʢʨʠʩʪʘʣʣʦʚ ʧʦʟʜʥʠʤʠ (ʨʠʩ 3 ʛ). 

 

    
ʘ ʙ ʚ ʛ 

ʈʠʩ. 3. ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʬʦʨʤʳ ʢʨʠʩʪʘʣʣʦʚ ʮʠʨʢʦʥʘ 

 

ʂʨʠʩʪʘʣʣʳ ʮʠʨʢʦʥʘ ʯʘʩʪʦ ʩʦʜʝʨʞʘʪ ʚʢʣʶʯʝʥʠʷ ʛʘʟʦʚʦ-ʞʠʜʢʠʭ ʠ ʪʚʝʨʜʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʬʘʟ (ʨʠʩ. 4). 

ɻʘʟʦʚʦ-ʞʠʜʢʠʝ ʚʢʣʶʯʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʦʨʦʜʘʭ ʚʩʝʭ ʬʘʟ ʠ ʥʘʠʙʦʣʝʝ ʦʙʠʣʴʥʳ ʦʥʠ ʚ ʣʝʡʢʦʛʨʘʥʠʪʘʭ ʛʣʘʚʥʦʡ ʠ 

ʯʝʪʚʝʨʪʦʡ ʬʘʟ ʚʥʝʜʨʝʥʠʷ. ɺʢʣʶʯʝʥʠʷ ʪʚʝʨʜʳʭ ʬʘʟ ʦʙʳʯʥʦ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʪʦʥʘʣʠʪʘʭ ʛʣʘʚʥʦʡ ʬʘʟʳ, ʩʨʝʜʠ 

ʤʠʥʝʨʘʣʦʚ-ʫʟʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʘʧʘʪʠʪ, ʤʝʣʢʠʝ ʢʨʠʩʪʘʣʣʠʪʳ ʮʠʨʢʦʥʘ, ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ, ʠʣʴʤʝʥʠʪ, ʘ ʪʘʢʞʝ ʟʝʨʥʘ 

ʢʚʘʨʮʘ ʠ ʧʣʘʛʠʦʢʣʘʟʘ. ɺʢʣʶʯʝʥʠʷ ʢʨʠʩʪʘʣʣʦʚ ʘʧʘʪʠʪʘ ʠ ʮʠʨʢʦʥʘ ʦʙʳʯʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʘʨʘʣʣʝʣʴʥʦ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʛʨʘʥʷʤ ʜʠʧʠʨʘʤʠʜʳ (ʨʠʩ. 4 ʘ, 4 ʛ). ɻʘʟʦʚʦ-ʞʠʜʢʠʝ ʚʢʣʶʯʝʥʠʷ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠʣʠ ʚ ʮʝʥʪʨʝ ʢʨʠʩʪʘʣʣʘ, ʠʣʠ ʩʤʝʱʝʥʳ ʢ ʚʝʨʰʠʥʘʤ (ʨʠʩ. 4 ʙ, 4 ʚ). ʇʨʠʩʫʪʩʪʚʠʝ ʚʦ ʚʢʣʶʯʝʥʠʷʭ 

ʘʧʘʪʠʪʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʣʝʪʫʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (P, F, Cl, ʘ ʪʘʢʞʝ H2O) ʠ ʙʦʣʝʝ ʨʘʥʥʶʶ, 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʚʦ ʚʨʝʤʝʥʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʮʠʨʢʦʥʘ ʚ ʧʦʨʦʜʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʣʘʚʥʦʡ ʬʘʟʳ. 
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