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ʈʝʢʘ ʆʙʴ ʙʝʨʸʪ ʩʚʦʸ ʥʘʯʘʣʦ ʥʘ ɸʣʪʘʝ, ʜʣʠʥʘ ʝʝ ʦʪ ʩʣʠʷʥʠʷ ʨʝʢ ɹʠʠ ʠ 

ʂʘʪʫʥʠ ʩʦʩʪʘʚʣʷʝʪ 3660 ʢʤ, ʘ ʦʪ ʠʩʪʦʢʘ ʀʨʪʳʰʘ (ʝʝ ʦʩʥʦʚʥʦʛʦ ʧʨʠʪʦʢʘ) ï 

5410 ʢʤ. ʇʣʦʱʘʜʴ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ (ʆʀɹ), ʩʘʤʦʛʦ ʢʨʫʧʥʦʛʦ 

ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʈʦʩʩʠʠ ï 2990 ʪʳʩ. ʢʤ
2
. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʦʙʲʝʤ 

ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʆʙʠ ï 403 ʢʤ
3
/ʛʦʜ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʦʶ ʩʪʦʢʘ ʚ 134 ʤʤ/ʛʦʜ. 

ʈʝʢʘ ʧʝʨʝʩʝʢʘʝʪ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʪʝʨʨʠʪʦʨʠʶ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʥʘ ʚʩʝʤ ʩʚʦʝʤ 

ʧʨʦʪʷʞʝʥʠʠ, ʢʨʦʤʝ ʠʩʪʦʢʘ, ʆʙʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʠʧʠʯʥʦ ʨʘʚʥʠʥʥʫʶ ʨʝʢʫ 

ʩ ʤʘʣʳʤʠ ʫʢʣʦʥʘʤʠ ʠ ʰʠʨʦʢʦʡ ʟʘʙʦʣʦʯʝʥʥʦʡ ʜʦʣʠʥʦʡ, ʜʦʩʪʠʛʘʶʱʝʡ 

ʤʝʩʪʘʤʠ ʰʠʨʠʥʳ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʢʠʣʦʤʝʪʨʦʚ. ɺʧʘʜʘʷ ʚ ʆʙʩʢʫʶ ʛʫʙʫ 

ʂʘʨʩʢʦʛʦ ʤʦʨʷ, ʨʝʢʘ ʦʙʨʘʟʫʝʪ ʜʝʣʴʪʫ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʫʢʘʚʘʤʠ ʠ 

ʦʩʪʨʦʚʘʤʠ. ʀʨʪʳʰ ʙʝʨʝʪ ʥʘʯʘʣʦ ʚ ʄʦʥʛʦʣʠʠ ʠ ʜʘʣʝʝ ʧʝʨʝʩʝʢʘʝʪ ʪʝʨʨʠʪʦʨʠʠ 

ʪʨʝʭ ʛʦʩʫʜʘʨʩʪʚ: ʂʠʪʘʷ, ʂʘʟʘʭʩʪʘʥʘ, ʈʦʩʩʠʠ; ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʨʝʢʠ ʚ ʧʨʝʜʝʣʘʭ 

ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 48 % ʦʪ ʦʙʱʝʡ ʜʣʠʥʳ. ʆʀɹ ʦʭʚʘʪʳʚʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ 

ɿʘʧʘʜʥʫʶ ʉʠʙʠʨʴ, ʘ ʪʘʢʞʝ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʠ ʂʠʪʘʷ. ɽʛʦ 

ʚʦʜʦʩʙʦʨ ʚʳʭʦʜʠʪ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ: 
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ʠʩʪʦʢʠ ʆʙʠ ʠ ʀʨʪʳʰʘ, ʠʭ ʧʨʠʪʦʢʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʛʦʨʘʭ ɸʣʪʘʷ ʠ ʉʘʷʥ, ʋʨʘʣʘ, 

ʂʘʟʘʭʩʢʦʛʦ ʤʝʣʢʦʩʦʧʦʯʥʠʢʘ, ʷʚʣʷʷʩʴ ʦʩʥʦʚʥʦʡ ʟʦʥʦʡ ʧʠʪʘʥʠʷ ʨʝʢ ʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ [1].  

ɼʣʷ ʆʀɹ ʭʘʨʘʢʪʝʨʥʳ ʨʘʟʣʠʯʥʳʝ ʦʩʪʨʳʝ ʧʨʦʙʣʝʤʳ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɺʦʜʦʜʝʬʠʮʠʪʥʳʝ ʨʘʡʦʥʳ ʙʘʩʩʝʡʥʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʫʨʦʯʝʥʳ 

ʢ ʝʛʦ ʩʪʝʧʥʦʡ ʯʘʩʪʠ ï ʦʙʣʘʩʪʠ ʟʘʤʢʥʫʪʦʛʦ ʩʪʦʢʘ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ 

ʤʝʞʜʫʨʝʯʴʷ ʠ ʥʝʢʦʪʦʨʳʤ ʥʝʙʦʣʴʰʠʤ, ʥʦ ʦʩʚʦʝʥʥʳʤ ʚʦʜʦʩʙʦʨʘʤ ʚʦʩʪʦʯʥʦʛʦ 

ʩʢʣʦʥʘ ʋʨʘʣʴʩʢʠʭ ʛʦʨ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʙʘʩʩʝʡʥʘ 

ɺʝʨʭʥʝʡ ʆʙʠ ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ ʧʦʜʪʦʧʣʝʥʠʡ ʠ ʥʘʚʦʜʥʝʥʠʡ. 

ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʠ ʧʨʦʙʣʝʤʳ ʩʪʦʷʪ ʚ ʙʘʩʩʝʡʥʘʭ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ 

ʧʨʠʪʦʢʦʚ. ɼʣʷ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʨʝʢʠ ʀʨʪʳʰ ʭʘʨʘʢʪʝʨʥʳ ʧʨʦʙʣʝʤʳ 

ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʂʠʪʘʝʤ, ʂʘʟʘʭʩʪʘʥʦʤ ʠ 

ʈʦʩʩʠʝʡ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʈʦʩʛʠʜʨʦʤʝʪʘ ʦʪʥʦʩʷʪʩʷ ʢ çʟʘʛʨʷʟʥʝʥʥʳʤè ï 

çʦʯʝʥʴ ʛʨʷʟʥʳʤè (ʨ. ʆʙʴ ʠ ʝʝ ʦʩʥʦʚʥʳʝ ʧʨʠʪʦʢʠ, ʢʨʫʧʥʳʝ ʚʦʜʦʝʤʳ), ʯʪʦ ʚ 

ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʠʨʦʜʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ ʚʦʜʦʩʙʦʨʦʚ. ʆʜʥʘʢʦ 

ʥʝʨʝʜʢʠ ʩʣʫʯʘʷ ʩʠʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʙʘʩʩʝʡʥʘ ʚ ʨʘʡʦʥʘʭ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʨʫʧʥʳʭ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʘ 

ʪʘʢʞʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʶʞʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ), ʠʣʠ ʚ 

ʨʘʡʦʥʘʭ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚ (ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ). ɺ ʆʀɹ ʪʘʢʞʝ ʥʘʭʦʜʷʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʨʘʡʦʥʦʚ ʧʘʜʝʥʠʷ ʦʪʜʝʣʷʝʤʳʭ ʯʘʩʪʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ, 

ʟʘʧʫʩʢʘʝʤʳʭ ʩ ʢʦʩʤʦʜʨʦʤʘ çɹʘʡʢʦʥʫʨè. 

ʀɺʕʇ ʉʆ ʈɸʅ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 30 ʣʝʪ ʧʨʦʚʦʜʠʪ ʢʦʤʧʣʝʢʩʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʆʀɹ. ʋʞʝ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʩʚʦʝʡ ʨʘʙʦʪʳ 

ʀʥʩʪʠʪʫʪ ʧʨʦʚʦʜʠʣ ʢʦʤʧʣʝʢʩʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʵʢʩʧʝʨʪʠʟʫ ʧʦʩʣʝʜʩʪʚʠʡ 

ʨʝʘʣʠʟʘʮʠʠ ʜʚʫʭ ʢʨʫʧʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʚ ʆʀɹ: ʂʘʪʫʥʩʢʦʡ 

ɻʕʉ (ʨ. ʂʘʪʫʥʴ, ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ) ʠ ʂʨʘʧʠʚʠʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ (ʨ. ʊʦʤʴ, 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʆʀɹ ʥʝʠʟʤʝʥʥʦ ʚʭʦʜʠʣʠ ʚ ʧʣʘʥʦʚʳʝ 

(ʛʦʩʙʶʜʞʝʪʥʳʝ) ʟʘʜʘʥʠʷ ʀɺʕʇ ʉʆ ʈɸʅ. ʇʦʟʜʥʝʝ, ʢ ʯʠʩʣʫ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ 

ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ ˉ 
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167 çɻʣʦʙʘʣʴʥʘʷ ʠ ʨʝʛʠʦʥʘʣʴʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚʦʜʥʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʪʦʢʘ ʚ ʙʘʩʩʝʡʥʝ ʆʙʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚè, ʛʜʝ ʀʥʩʪʠʪʫʪ ʙʳʣ ʛʦʣʦʚʥʳʤ ʠʩʧʦʣʥʠʪʝʣʝʤ. ʆʜʥʠʤ ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʝʢʪʦʚ ʙʳʣ ʚʳʧʦʣʥʝʥʥʳʡ ʧʦ ʟʘʢʘʟʫ 

ʈʦʩʚʦʜʨʝʩʫʨʩʦʚ ʛʦʩʢʦʥʪʨʘʢʪ çʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʆʙʠ ʠ 

ʀʨʪʳʰʘè (2008-2010 ʛʛ.). ɹʦʣʝʝ 20 ʣʝʪ ʚ ʨʘʤʢʘʭ ʟʘʜʘʥʠʡ ʈʦʩʢʦʩʤʦʩʘ 

ʀʥʩʪʠʪʫʪ ʧʨʦʚʦʜʠʪ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʝ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʚʢʣʶʯʘʷ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ) ʚ ʨʘʡʦʥʘʭ ʧʘʜʝʥʠʷ 

ʦʪʜʝʣʷʝʤʳʭ ʯʘʩʪʝʡ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ, ʟʘʧʫʩʢʘʝʤʳʭ ʩ ʢʦʩʤʦʜʨʦʤʘ çɹʘʡʢʦʥʫʨè. 

ɺ 2013-2016 ʛʛ. ʀʥʩʪʠʪʫʪʦʤ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʵʪʦʡ ʪʝʤʘʪʠʢʝ: çʀʩʩʣʝʜʦʚʘʥʠʝ 

ʚʥʫʪʨʠʚʦʜʦʸʤʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʠʥʘʤʠʢʠ ʵʢʦʩʠʩʪʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʉʠʙʠʨʠ, ʚʢʣʶʯʘʷ ʩʫʙʘʨʢʪʠʯʝʩʢʫʶ ʟʦʥʫè, çʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʢʠ ʆʙʠè ʠ çʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʦʜʝʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʜʣʷ 

ʢʨʫʧʥʳʭ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʉʠʙʠʨʠè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʀɺʕʇ ʉʆ ʈɸʅ 

ʠʟʫʯʝʥʠʝ ʆʀɹ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʨʷʜʝ çʙʘʟʦʚʳʭè ʛʦʩʙʶʜʞʝʪʥʳʭ ʧʨʦʝʢʪʦʚ: 

çʀʟʫʯʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʘʭ ʠ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʉʠʙʠʨʠ ʠ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ 

ʩʪʨʘʪʝʛʠʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚè, çɹʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʉʠʙʠʨʠ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʢʘʯʝʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʚʦʜè ʠ çʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʠʜʨʦʙʠʦʮʝʥʦʟʦʚ ʠ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʙʘʩʩʝʡʥʘ 

ʆʙʠ ʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷè. 

ʆʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʆʀɹ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʙʘʩʩʝʡʥʝ, 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

6 

ʦʮʝʥʠʚʘʝʤʫʶ ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʜʣʷ ʥʘʚʦʜʥʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ 

ʧʦʣʦʚʦʜʴʷʤʠ ʠ ʧʘʚʦʜʢʘʤʠ, ʨʘʚʥʫʶ 40 % ʜʣʷ ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ ʨ. ʊʦʙʦʣ ʠ ʨ. 

ʏʫʣʳʤ. ɼʣʷ ʨʝʢ ʊʦʤʴ, ɺʘʭ (ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ), ʊʦʙʦʣ (ʦʩʪʘʣʴʥʳʝ ʧʨʠʪʦʢʠ), 

ʊʘʚʜʘ (ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ) ʭʘʨʘʢʪʝʨʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʚʦʜʥʝʥʠʡ 30ï40 %. 

ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʚʦʜʥʝʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʘʷ 20-30 % ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʨ. ʀʨʪʳʰ 

(ʥʠʞʝ ʫʩʪʴʷ ʀʰʠʤʘ), ʨ. ʆʙʴ (ʨʘʡʦʥ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ), ʨ. ɺʘʭ 

(ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ), ʨ. ʉʝʚ. ʉʦʩʴʚʘ. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʨʝʢ ʆʀɹ ʭʘʨʘʢʪʝʨʥʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʚʦʜʥʝʥʠʡ ʤʝʥʝʝ 20 %. ʈʫʩʣʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ 

ʠʟʤʝʥʝʥʠʠ ʧʣʘʥʦʚʳʭ ʦʯʝʨʪʘʥʠʡ ʨʫʩʝʣ, ʚʝʨʪʠʢʘʣʴʥʳʭ ʦʪʤʝʪʦʢ ʜʥʘ, ʩʤʝʱʝʥʠʠ 

ʘʣʣʶʚʠʘʣʴʥʳʭ ʬʦʨʤ ʨʫʩʣʦʚʦʛʦ ʨʝʣʴʝʬʘ ʪʘʢʞʝ ʤʦʛʫʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 

ʯʘʩʪʳʤʠ ʦʧʘʩʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʨʝʢ ʶʛʘ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʇʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʠʥʝʡʥʳʭ 

ʪʨʝʥʜʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʚʦʜʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʨʝʢʠ ʆʙʴ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ 2010 ʛʦʜʫ ʩʦʩʪʘʚʠʪ ʢ 2020 ʠ 2030 ʛʛ. ʦʪ ï6,2 % ʜʦ 5,7 % ʠ ʦʪ ï

12,3 % ʜʦ 11,5 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [2, 3].  

ʃʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ, ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʩʪʝʧʝʥʴ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʚʦʜʦʩʙʦʨʥʳʭ ʙʘʩʩʝʡʥʦʚ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʚʝʣʠʯʠʥʝ 

ʩʪʦʢʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ 

ʙʘʩʩʝʡʥʝ ʚʘʨʴʠʨʫʝʪ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʠ ʱʝʣʦʯʥʦʡ ʚ 

ʧʦʚʳʰʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʜʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʛʣʝʝʚʦʡ ʩʣʘʙʦʢʠʩʣʦʡ 

ʚ ʧʦʥʠʞʝʥʥʳʭ, ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʭ ʠ ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʟʚʠʪʠʷ 

ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʭ ʧʦʨʦʜ. ɺ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 

ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʚʝʱʝʩʪʚ ʠʟ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʭ ʚʦʜ [4].  

ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ. ɺ ʆʀɹ ʩʦʟʜʘʥ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 

ʤʦʱʥʳʡ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ 

ʥʘʩʝʣʝʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʯʠʩʪʢʫ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʚʳʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩʫʜʦʭʦʜʩʪʚʦ, ʨʳʙʥʳʡ ʧʨʦʤʳʩʝʣ, ʥʫʞʜʳ 

ʨʝʢʨʝʘʮʠʠ, ʦʛʨʘʥʠʯʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ. ʅʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʧʨʝʜʝʣʘʭ ʈʦʩʩʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʙʦʣʝʝ 200 ʢʨʫʧʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʦʙʲʝʤʦʤ 
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ʩʚʳʰʝ 1 ʤʣʥ ʤ
3
, ʚ ʪʦʤ ʯʠʩʣʝ 11 ï ʦʙʲʝʤʦʤ ʙʦʣʝʝ 100 ʤʣʥ ʤ

3
. ʉʨʝʜʠ ʥʠʭ 

ʢʨʫʧʥʝʡʰʠʤʠ ʷʚʣʷʶʪʩʷ ʅʦʚʦʩʠʙʠʨʩʢʦʝ (8800 ʤʣʥ ʤ
3
), ɸʨʛʘʟʠʥʩʢʦʝ (740 ʤʣʥ 

ʤ
3
), ɻʠʣʸʚʩʢʦʝ (471 ʤʣʥ ʤ

3
) ʠ ɹʝʣʦʷʨʩʢʦʝ (250 ʤʣʥ ʤ

3
). ɹʦʣʴʰʠʥʩʪʚʦ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ (80), ʂʝʤʝʨʦʚʩʢʦʡ (57), ʉʚʝʨʜʣʦʚʩʢʦʡ 

(44), ʅʦʚʦʩʠʙʠʨʩʢʦʡ (34) ʠ ʏʝʣʷʙʠʥʩʢʦʡ (8) ʦʙʣʘʩʪʷʭ. ʊʦʣʴʢʦ ʚ ʙʘʩʩʝʡʥʝ 

ɺʝʨʭʥʝʡ ʆʙʠ, ʧʦ ʜʘʥʥʳʤ ɺʝʨʭʥʝ-ʆʙʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚʦʛʦ ʚʦʜʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʚʳʰʝ 1850 ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 561 ɻʊʉ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʧʨʫʜʦʚ ʝʤʢʦʩʪʴʶ 100 ʪʳʩ. 

ʤ
3
 ʠ ʙʦʣʝʝ, ʟʘʱʠʪʥʳʝ ʜʘʤʙʳ, ʚʦʜʦʟʘʙʦʨʳ, ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʥʘʢʦʧʠʪʝʣʠ 

ʠ ʦʪʩʪʦʡʥʠʢʠ.  

ɺ 2013 ʛ. ʚʦʜʦʦʪʙʦʨ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʆʙʴ ʠ ʀʨʪʳʰ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʥʝ 

ʧʨʝʚʳʰʘʣ 8 ʤʣʥ ʤ
3
/ʛʦʜ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʆʀɹ, ʢʘʢ ʠ ʚ ʮʝʣʦʤ ʧʦ 

ʈʦʩʩʠʠ ʦʙʲʝʤʳ ʟʘʙʨʘʥʥʦʡ ʚʦʜʳ ʩʥʠʟʠʣʠʩʴ [5]. ʆʩʥʦʚʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʚʦʜʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʀʨʪʳʰ ʠ ʊʦʤʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʶʤʝʥʩʢʦʡ, 

ʂʝʤʝʨʦʚʩʢʦʡ ʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 60 % 

ʦʙʱʝʛʦ ʚʦʜʦʟʘʙʦʨʘ.  

ʆʩʥʦʚʥʳʝ ʦʙʲʝʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʪʘʢʞʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʙʘʩʩʝʡʥʘʤ ʨʝʢ 

ʀʨʪʳʰ ʠ ʊʦʤʴ. ʇʨʠ ʦʙʱʝʤ ʦʙʲʝʤʝ ʩʙʨʦʩʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʆʀɹ ʥʘ ʫʨʦʚʥʝ 6,1 

ʢʤ
3
/ʛʦʜ (2013 ʛ.), ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʀʨʪʳʰ ʠ ʊʦʤʴ ʦʙʨʘʟʫʝʪʩʷ 

ʦʢʦʣʦ 65 % ʩʪʦʯʥʳʭ ʚʦʜ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ, 84 % ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʢʦʚ ʠ 80 % 

ʩʪʦʯʥʳʭ ʚʦʜ, ʥʝ ʧʨʦʰʝʜʰʠʭ ʦʯʠʩʪʢʫ. ɺ ʮʝʣʦʤ ʦʙʲʝʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ 

ʩʦʢʨʘʱʘʶʪʩʷ, ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʙʘʩʩʝʡʥ ʊʦʤʠ. 

ʅʝʨʘʚʥʦʤʝʨʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʢʠ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʨʘʟʨʘʙʦʪʢʫ ʚ 1970-ʭ ʛʦʜʘʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʚʥʫʪʨʠʙʘʩʩʝʡʥʦʚʳʭ ʠ ʤʝʞʙʘʩʩʝʡʥʦʚʳʭ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʡ ʨʝʯʥʦʛʦ 

ʩʪʦʢʘ. ʂ ʥʳʥʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚʥʫʪʨʠʙʘʩʩʝʡʥʦʚʳʤ ʧʝʨʝʙʨʦʩʢʘʤ ʚʦʜʥʦʛʦ 

ʩʪʦʢʘ ʦʪʥʦʩʷʪʩʷ ʂʫʣʫʥʜʠʥʩʢʠʡ ʢʘʥʘʣ ʠ ʏʘʨʳʰʩʢʠʡ ʛʨʫʧʧʦʚʦʡ ʚʦʜʦʧʨʦʚʦʜ. 

ʉʨʝʜʠ ʜʨʫʛʠʭ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʙʘʩʩʝʡʥʦʚʳʭ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʦʜʥʦʛʦ 

ʩʪʦʢʘ ʧʝʨʝʙʨʦʩʢʘ ʯʘʩʪʠ ʩʪʦʢʘ ʨ. ʂʘʤʳ ʚ ʙʘʩʩʝʡʥ ʊʦʙʦʣʘ, ʢʘʥʘʣʳ ʀʨʪʳʰ-

ʂʘʨʘʛʘʥʜʘ ʠ ʏʝʨʥʳʡ ʀʨʪʳʰ ï ʂʘʨʘʤʘʡ ï ʋʨʫʤʯʠ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʠʩʭʦʜʠʪ 
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ʚʦʟʚʨʘʪ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʨʷʜʘ ʧʨʦʝʢʪʦʚ ʚʥʫʪʨʠʙʘʩʩʝʡʥʦʚʦʡ ʠ 

ʤʝʞʙʘʩʩʝʡʥʦʚʦʡ ʧʝʨʝʙʨʦʩʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʤʥʝʥʠʷ ʧʦ 

ʵʪʠʤ ʧʨʦʝʢʪʘʤ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɼʣʷ ʦʮʝʥʢʠ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʧʝʨʝʙʨʦʩʦʢ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʧʦʢʘʟʘʣ ʟʘʢʦʥʦʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ, ʧʦ ʤʝʨʝ ʥʘʨʘʩʪʘʥʠʷ ʚʦʜʥʦʩʪʠ ʨʝʢ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʫʚʣʘʞʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʠʙʦʣʝʝ ʚʩʝʛʦ ʨʝʩʫʨʩʘʤʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ (ʩʚʳʰʝ 1000 ʪʳʩ. ʤ
3
/ʯʝʣ. ʚ ʛʦʜ) ʦʙʝʩʧʝʯʝʥʳ ʤʘʣʦʦʙʞʠʪʳʝ 

ʩʝʚʝʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʩʝʣʝʥʠʝ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʀʨʪʳʰʘ ʠ 

ʆʙʠ, ʘ ʪʘʢʞʝ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʆʙʩʢʫʶ ʛʫʙʫ ʠ ʂʘʨʩʢʦʝ ʤʦʨʝ. 

ʄʝʥʝʝ ʦʙʝʩʧʝʯʝʥʦ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ (5-50 ʪʳʩ. ʤ
3
 ʚ ʛʦʜ 

ʥʘ ʯʝʣʦʚʝʢʘ) ʥʘʩʝʣʝʥʠʝ ʦʩʥʦʚʥʦʡ ʧʦʣʦʩʳ ʨʘʩʩʝʣʝʥʠʷ, ʧʨʠʫʨʦʯʝʥʥʦʡ ʢ 

ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥʘʤ, ʛʫʩʪʦ ʟʘʩʝʣʝʥʥʳʝ ʠ ʠʥʪʝʥʩʠʚʥʦ ʦʩʚʦʝʥʥʳʝ 

ʙʘʩʩʝʡʥʳ ʏʫʣʳʤʘ ʠ ʊʦʤʠ, ʘ ʪʘʢʞʝ ʛʦʨʥʦ-ʪʘʝʞʥʳʡ ʧʦʷʩ ʋʨʘʣʘ. ʅʘʠʤʝʥʴʰʝʡ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʦʪʣʠʯʘʶʪʩʷ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʦʢʘ ʠ 

ʶʞʥʘʷ ʯʘʩʪʴ ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ɺ ʮʝʣʦʤ, ʩ ʫʯʝʪʦʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʚ ʫʩʣʦʚʠʷʭ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʥʠʟʢʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ (ʤʝʥʝʝ 1,0 ʪʳʩ. ʤ
3 
/ʯʝʣ. ʚ ʛʦʜ) ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 130 ʪʳʩ. ʯʝʣʦʚʝʢ, 

ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (1-2 ʪʳʩ. ʤ
3
/ʯʝʣ. ʚ ʛʦʜ) ï 

1678 ʪʳʩ. ʯʝʣ., ʥʠʟʢʦʡ (2-5 ʪʳʩ. ʤ
3
/ʯʝʣ. ʚ ʛʦʜ) ï 1477 ʪʳʩ. ʞʠʪʝʣʝʡ ʆʀɹ, ʯʪʦ 

ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 15 % ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʆʀɹ ʦʮʝʥʝʥʘ ʧʫʪʝʤ 

ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ (ʀɸʊ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʠʢʠ ɸ.ɻ. ʀʩʘʯʝʥʢʦ [6], ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʘʩʯʝʪʝ ʧʣʦʱʘʜʝʡ, 

ʟʘʥʷʪʳʭ ʨʘʟʣʠʯʥʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʣʘʥʜʰʘʬʪʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ 

ʈʦʩʨʝʝʩʪʨʘ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ ʠ ʚʠʜʘʤ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʠ ʦʪʨʘʞʘʝʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʝʛʦ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʠ, 
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ʦʧʦʩʨʝʜʦʚʘʥʥʦ, ʥʘ ʩʘʤ ʚʦʜʥʳʡ ʦʙʲʝʢʪ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢ ʀɸʊ (ʨʠʩ. 1) ʚ 

ʩʪʝʧʥʳʭ ʠ ʶʞʥʳʭ ʣʝʩʦʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʙʘʩʩʝʡʥʘ (ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʶʛ 

ʂʫʨʛʘʥʩʢʦʡ, ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʝʡ) ʩ ʨʘʟʚʠʪʳʤ ʩʝʣʴʩʢʠʤ 

ʭʦʟʷʡʩʪʚʦʤ ʠ ʚʳʩʦʢʦʡ ʨʘʩʧʘʭʘʥʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʚ ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ 

ʨʘʡʦʥʘʭ, ʛʜʝ ʠʥʜʝʢʩ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ 60 % ʠ ʙʦʣʝʝ. ʅʘʠʙʦʣʝʝ 

ʥʠʟʢʠʡ ï ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ (ʪʘʝʞʥʦʡ, ʣʝʩʦʪʫʥʜʨʦʚʦʡ ʠ ʪʫʥʜʨʦʚʦʡ 

ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ, ʚ ʘʚʪʦʥʦʤʥʳʭ ʦʢʨʫʛʘʭ ï ʍʄɸʆ ʠ ʗʅɸʆ ʠ ʥʘ ʩʝʚʝʨʝ 

ʆʤʩʢʦʡ, ʊʦʤʩʢʦʡ ʠ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʝʡ).  

 
ʈʠʩ. 1 ï ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ [7] 

ɺ ʛʦʨʥʳʭ ʨʝʛʠʦʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʪʫʘʮʠʷ ʜʚʫʭ ʪʠʧʦʚ. ʅʘ ɸʣʪʘʝ, 

ʉʘʣʘʠʨʝ ʠ ʂʫʟʥʝʮʢʦʤ ɸʣʘʪʘʫ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʴ ʥʝʚʳʩʦʢʘ, 

ʦʩʥʦʚʥʦʡ ʚʠʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ï ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ. ʀʥʘʷ 

ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʚ ʨʝʛʠʦʥʘʭ ɿʘʫʨʘʣʴʷ ʠ ʂʫʟʥʝʮʢʦʡ ʢʦʪʣʦʚʠʥʝ, 
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ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʩʦʢʠʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʠ 

ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʬʦʨʤʠʨʫʶʱʠʭ ʪʝʨʨʠʪʦʨʠʠ ʠ ʣʦʢʫʩʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ (ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʟʣʦʚ), ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʩʘʥʘʮʠʠ ʠ 

ʦʟʜʦʨʦʚʣʝʥʠʠ.  

ʊʨʘʥʩʛʨʘʥʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʀʨʪʳʰʘ ʠ ʝʛʦ ʧʨʠʪʦʢʦʚ ʀʰʠʤʘ ʠ ʊʦʙʦʣʘ 

ʪʘʢʞʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʙʘʩʩʝʡʥʝ. 

ʆʩʪʘʶʪʩʷ ʥʝʨʝʰʝʥʥʳʤʠ ʚʦʧʨʦʩʳ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʛʤʝʥʪʘʭ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʙʘʩʩʝʡʥʘ. ʅʝʪ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʣʠʤʠʪʦʚ 

ʚʦʜʦʜʝʣʝʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ ʠ ʩʝʟʦʥʳ; ʥʝʪ ʠ 

ʞʝʩʪʢʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʛʨʘʬʠʢʦʚ ʧʦʧʫʩʢʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜ ʩ ʫʯʝʪʦʤ 

ʙʝʟʦʧʘʩʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ɻʊʉ ʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʩʠʩʪʝʤ; ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʥʠʟʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʠʩʮʠʧʣʠʥʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ï ʦʩʥʦʚʥʳʭ ʧʦʪʨʝʙʠʪʝʣʷʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ; ʚʝʣʠʢʠ ʧʦʪʝʨʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʚ ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʘʭ ʠ ʢʘʥʘʣʘʭ. 

ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 2016 ʛ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʫʜʘʭ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʈʦʩʩʠʠ ʥʘ 2016 ʛ. ʀɺʕʇ ʉʆ 

ʈɸʅ ʚʧʝʨʚʳʝ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚʳʧʦʣʥʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʆʙʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʫʯʥʦʛʦ ʬʣʦʪʘ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʵʢʩʧʝʜʠʮʠʠ ʙʳʣʦ ʠʟʫʯʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʯʥʦʡ ʩʠʩʪʝʤʳ ʆʙʠ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ 

ʢʨʫʧʥʳʭ ʚʦʜʦʝʤʦʚ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʦʢʘ ʠ ʚʣʠʷʥʠʷ ʧʦʡʤʳ [8]. 

ɺ 2016 ʛ. ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 3 ʵʢʩʧʝʜʠʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʨ. ʆʙʠ 

(ʦʪ ʛ. ɹʠʡʩʢ ʜʦ ʛ. ʉʘʣʝʭʘʨʜ) ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ 5 

ʵʢʩʧʝʜʠʮʠʡ ʥʘ ʊʝʣʝʮʢʦʤ ʦʟʝʨʝ (ʨʠʩ. 2). ɺ ʵʢʩʧʝʜʠʮʠʷʭ ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 2 
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ʩʫʜʥʘ: 1) ʥʘ ʆʙʠ (ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ), 2) ʥʘ ʊʝʣʝʮʢʦʤ ʦʟʝʨʝ. 

ʅʘ ʨ. ʆʙʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʘʣʩʷ ʝʝ ʚʝʨʭʥʠʡ ʫʯʘʩʪʦʢ ï ʦʪ ʛ. ɹʠʡʩʢʘ ʜʦ ʛ. 

ʂʘʤʥʷ-ʥʘ-ʆʙʠ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ɹʳʣ ʧʦʣʫʯʝʥ ʤʘʩʩʠʚ 

ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʫʩʣʘ (ʧʣʘʥʦʚʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ, 

ʤʦʨʬʦʤʝʪʨʠʷ) ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʝʯʥʦʛʦ ʧʦʪʦʢʘ (ʩʢʦʨʦʩʪʠ 

ʪʝʯʝʥʠʷ, ʨʘʩʭʦʜʳ ʚʦʜʳ, ʧʨʦʜʦʣʴʥʳʝ ʫʢʣʦʥʳ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʨʫʩʣʦʚʳʭ ʨʘʟʚʝʪʚʣʝʥʠʡ ʠ ʧʦʡʤʝʥʥʳʭ ʧʨʦʪʦʢ), ʩʦʙʨʘʥʥʳʡ ʚ 

ʦʧʦʨʥʳʭ ʩʪʚʦʨʘʭ, ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʳʭ ʧʦ ʧʨʦʪʷʞʝʥʠʶ ʨʫʩʣʘ ʨʝʢʠ, ʚ ʮʝʣʷʭ 

ʫʪʦʯʥʝʥʠʷ ʦʜʥʦʤʝʨʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʪʝʯʝʥʠʡ ʚ 

ʩʠʩʪʝʤʝ ʨʫʩʝʣ ɺʝʨʭʥʝʡ ʆʙʠ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʇʦʣʫʯʝʥʳ 

ʘʢʪʫʘʣʴʥʳʝ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʝ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨ. 

ʆʙʠ. ʅʘ ʨʠʩʫʥʢʘʭ 3-6 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ 

ʩʦʜʝʨʞʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ (ʦʪ ʥʠʟʢʦʛʦ, ʜʦ 

ʧʨʝʚʳʰʘʶʱʝʛʦ ʇɼʂ). ʇʦ ʫʩʣʦʚʠʷʤ ʩʘʤʦʦʯʠʱʝʥʠʷ ʟʘ ʩʯʝʪ ʨʘʟʙʘʚʣʷʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʮʚʝʪʥʦʩʪʠ ʚʦʜʳ, ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʧʣʘʥʢʪʦʥʘ ʠ ʙʝʥʪʦʩʘ, ʘ 

ʪʘʢʞʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ, ʙʠʦʛʝʥʥʳʭ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʨʝʟʫʣʴʪʘʪʘʤ ʙʠʦʠʥʜʠʢʘʮʠʠ ʨ. ʆʙʴ ʚ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʡ 

ʚʦʜʳ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʧʦʪʝʥʮʠʘʣʦʤ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʘʤʦʦʯʠʱʝʥʠʷ; ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʘʤʦʦʯʠʱʝʥʠʷ ʚ ʧʦʜʣʝʜʥʳʡ ʧʝʨʠʦʜ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʫʧʣʝʥʠʷ ʩ 

ʟʘʙʦʣʦʯʝʥʥʦʛʦ ʚʦʜʦʩʙʦʨʘ ʥʘ ʫʯʘʩʪʢʝ ʉʨʝʜʥʝʡ ʆʙʠ ʚʦʜ [9]. ʉʦʜʝʨʞʘʥʠʝ 

ʣʝʛʢʦʦʢʠʩʣʷʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʧʦ ɹʇʂ5) ʚ 2016 ʛ. ʜʦʩʪʠʛʘʣʦ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʫʩʪʴʝ ʧʨʠʪʦʢʦʚ. 
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ʈʠʩ. 2 ï ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʚ 2016 ʛ. ʫʯʘʩʪʢʠ ʆʀɹ (ʚʳʜʝʣʝʥʳ ʢʨʘʩʥʦʡ ʣʠʥʠʝʡ) 

 

 
ʈʠʩ. 3 ï ʕʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʚʦʜʳ ʨ. ʆʙʴ ʠ ʝʸ ʦʩʥʦʚʥʳʭ ʧʨʠʪʦʢʦʚ 22 ʠʶʣʷ ï 6 ʘʚʛʫʩʪʘ 

2016 ʛ. 
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ʈʠʩ. 4 ï ʇʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ʨ. ʆʙʴ ʠ ʝʸ ʦʩʥʦʚʥʳʭ ʧʨʠʪʦʢʦʚ 22 ʠʶʣʷ ï 6 ʘʚʛʫʩʪʘ 2016 ʛ. 

 

 
ʈʠʩ. 5 ï ʇʦʢʘʟʘʪʝʣʠ ɹʇʂ5 ʚ ʚʦʜʝ ʨʝʢʠ ʆʙʴ ʠ ʝʸ ʦʩʥʦʚʥʳʭ ʧʨʠʪʦʢʦʚ 26 ʤʘʷ ï 5 ʠʶʥʷ 2016 ʛ.  

ʄʘʢʩʠʤʘʣʴʥʳʝ ʫʨʦʚʥʠ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʨ. ʆʙʠ, ʢʘʢ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʘ, ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʥʠʞʝ 

ʧʦʩʪʫʧʣʝʥʠʷ ʩʪʦʢʦʚ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ ʠ ʥʠʞʝ ʚʧʘʜʝʥʠʷ ʨ. ʊʦʤʴ, ʘ ʪʘʢʞʝ ʥʠʞʝ 

ʚʧʘʜʝʥʠʷ ʢʨʫʧʥʝʡʰʠʭ ʧʨʠʪʦʢʦʚ ï ʏʫʣʳʤ ʠ ʀʨʪʳʰ. ʄʠʥʠʤʫʤʳ ʥʘʙʣʶʜʘʶʪʩʷ 

ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʠ, ʘ ʪʘʢʞʝ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʧʨʠʪʦʢʦʚ ʩ ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʚʦʜʦʩʙʦʨʘʤʠ (ʂʝʪʴ, ɺʘʩʶʛʘʥ). ɺ ʮʝʣʦʤ, ʚ ʨʝʢʝ 

ʆʙʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʠʡ ʪʨʦʬʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʠ 

ʩʘʤʦʦʯʠʱʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʢʠ.  
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ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʘ ʊʝʣʝʮʢʦʤ ʦʟʝʨʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ 

ʧʦʜʨʦʙʥʳʝ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʝ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʦʝʤʘ ʠ ʫʪʦʯʥʷʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ 

ʩʦʩʪʘʚʝ, ʩʪʨʫʢʪʫʨʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʚʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʚʳʧʦʣʥʝʥʥʳʭ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʦʚ ʜʘʥʘ 

ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʦʟʝʨʘ. ɼʘʥʘ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʧʦʯʚ ʇʨʠʪʝʣʝʮʢʦʡ ʪʘʡʛʠ ʢʘʢ ʚʘʞʥʦʛʦ ʬʘʢʪʦʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ 

ʚʦʜʳ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ (ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ, ʩʫʣʴʬʘʪʳ, 

ʭʣʦʨʠʜʳ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ ʠ ʜʨ.) ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʡ (ʞʝʣʝʟʦ, ʤʘʨʛʘʥʝʮ, 

ʤʝʜʴ, ʮʠʥʢ, ʩʚʠʥʝʮ, ʢʘʜʤʠʡ) ʩʦʩʪʘʚ ʚʦʜ ʦʩʥʦʚʥʳʭ ʧʨʠʪʦʢʦʚ ʦʟʝʨʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʤʝʪʘʣʣʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʚʟʚʝʩʠ. 

 

 
ʈʠʩ. 6 ï ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʨ. ʆʙʴ, ʝʸ ʦʩʥʦʚʥʳʭ ʧʨʠʪʦʢʘʭ 

ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 22 ʠʶʣʷ ï 8 ʘʚʛʫʩʪʘ 2016 ʛ. 

ɼʣʷ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʀɺʕʇ ʉʆ ʈɸʅ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʠ ʧʨʦʛʥʦʟʫ ʩʦʩʪʦʷʥʠʷ ʝʛʦ ʫʥʠʢʘʣʴʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʚ 

ʩʚʷʟʠ ʩ ʚʦʟʨʦʩʰʠʤ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ. 

ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʩʚʷʟʠ ʩ ɻʦʜʦʤ ʵʢʦʣʦʛʠʠ ʚ ʈʦʩʩʠʠ ʠ ʚʦ 

ʠʩʧʦʣʥʝʥʠʝ ʧʦʨʫʯʝʥʠʡ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
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ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʣʘʥʠʨʫʶʪʩʷ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ ʙʘʩʩʝʡʥʘ ʦʟʝʨʘ. ʊʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ 

ʚʳʧʦʣʥʠʪʴ ʦʮʝʥʢʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ ʦʟʝʨʘ ʠ ʝʛʦ 

ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʟʝʨʘ ʚ ʩʚʷʟʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ, ʫʚʝʣʠʯʝʥʠʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʩ ʧʣʘʥʠʨʫʝʤʳʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʨʘʟʚʠʪʠʝʤ ʚ ʝʛʦ ʙʘʩʩʝʡʥʝ.  

ʊʘʢʞʝ ʧʦʤʠʤʦ ʚʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʀɺʕʇ ʉʆ ʈɸʅ 

ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʵʢʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʧʨʦʝʢʪʘ çʉʦʭʨʘʥʝʥʠʝ 

ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘè. ʕʪʦʪ ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ 

ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʙʘʩʩʝʡʥʘ ʠ ʘʢʚʘʪʦʨʠʠ ʦʟʝʨʘ (ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʦʩʥʦʚʥʳʭ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ, 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʦʩʠʩʪʝʤʳ), 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʛʣʘʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʵʢʦʩʠʩʪʝʤʳ ʦʟʝʨʘ, ʘ 

ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʠʝ ʨʷʜʘ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ 

ʵʪʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʚʦʜʦʝʤʘ. 

***  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʦʣʝʪʥʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʆʀɹ ʢʨʫʧʥʝʡʰʠʭ ʚ 

ʈʦʩʩʠʠ ʨʘʜʠʦʭʠʤʠʯʝʩʢʠʭ, ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ, ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ, 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʭ, ʥʝʬʪʝ- ʠ ʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʧʨʠʚʝʣʦ ʢ 

ʣʦʢʘʣʴʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʜ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʝʢ, ʦʟʝʨ, ʙʦʣʦʪ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ, ʧʦʜʟʝʤʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ʆʜʥʘʢʦ ʙʣʘʛʦʜʘʨʷ 

ʚʳʩʦʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʩʘʤʦʦʯʠʱʝʥʠʷ ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʚʦʜʦʝʤʦʚ ʵʪʦ ʥʝʛʘʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʙʦʣʴʰʠʝ ʙʘʩʩʝʡʥʳ. 

ɺ 2017 ʛ. ʧʨʦʜʦʣʞʘʝʪʩʷ ʠʟʫʯʝʥʠʝ ʤʝʞʛʦʜʦʚʦʡ ʠ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ 

ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʢʠ ʆʙʠ 

(ʚʢʣʶʯʘʷ ʅʦʚʦʩʠʙʠʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ) ʠ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ. ɹʫʜʝʪ 
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ʧʨʦʜʦʣʞʝʥʦ ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʆʀɹ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʉʆ ʈɸʅ (ʧʨʦʝʢʪ II.2ʇ/IX.134-1 çʀʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʢʠ ʆʙʠè), ʌɸʅʆ (ʉʚʦʜʥʳʡ ʧʣʘʥ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʫʜʘʭ), ʘ ʪʘʢʞʝ ʇʨʦʛʨʘʤʤʳ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʡ ʥʘʫʢ. 
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ɸʥʥʦʪʘʮʠʷ. ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʟʝʨ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʜʝʪʘʣʴʥʝʡʰʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʘʨʭʠʚʦʚ, ʚ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʰʣʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʠ ʧʣʘʥʝʪʘʨʥʦʛʦ ʫʨʦʚʥʷ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʦʪ ʪʳʩʷʯʝʣʝʪʠʡ ʠ ʩʪʦʣʝʪʠʡ ʜʦ ʛʦʜʘ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ 

ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʷ, ʧʘʣʝʦʵʢʦʣʦʛʠʷ, ʩʝʚʝʨ ɽʚʨʘʟʠʠ, ʦʟʝʨʘ, ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩ ʠʥʪʝʨʝʩ ʢ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʤ 

ʠ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ, ʯʪʦ ʚʳʟʚʘʥʦ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʦʙʣʝʤʦʡ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʵʪʠʤ ʚʦʟʤʦʞʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʥʘʟʝʤʥʳʭ ʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦ ʚ 

ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ. ɺ ʧʨʠʧʦʣʷʨʥʳʭ ʦʙʣʘʩʪʷʭ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʟʝʨ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ ʠ 

ʤʦʨʬʦʤʝʪʨʠʠ, ʟʘʘʨʭʠʚʠʨʦʚʘʚʰʠʭ ʚ ʩʚʦʠʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʦʜʨʦʙʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʢʣʠʤʘʪʘ ʠ ʣʘʥʜʰʘʬʪʦʚ ʚ ʧʣʝʡʩʪʦʮʝʥʝ ʠ 

ʛʦʣʦʮʝʥʝ. ʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʦʟʝʨ ʉʝʚʝʨʘ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ ʢʘʢ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʧʨʝʚʳʰʘʶʱʘʷ 80ʭ10
3
 ʢʤ

2
. ʉʨʝʜʠ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ ʦʟʝʨʘ 

ʣʝʜʥʠʢʦʚʦʛʦ ʠ ʪʝʨʤʦʢʘʨʩʪʦʚʦʛʦ ʛʝʥʝʟʠʩʘ. 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʦʟʝʨʘ ʧʦʣʷʨʥʳʭ ʨʝʛʠʦʥʦʚ ʠʟ-ʟʘ ʩʚʦʝʛʦ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʛʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʙʳʣʠ ʩʣʘʙʦ ʠʟʫʯʝʥʳ. ʅʘʯʘʣʦ 

ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʤ ʠ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ɸʨʢʪʠʢʝ ʠ 

ɸʥʪʘʨʢʪʠʢʝ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʫʯʝʥʳʤʠ ɸʨʢʪʠʯʝʩʢʦʛʦ ʠ ʘʥʪʘʨʢʪʠʯʝʩʢʦʛʦ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʈʦʩʛʠʜʨʦʤʝʪʘ ʚ 1960-1970 ʛʛ. ʇʦʟʞʝ, ʚ 
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1980-ʝ ʛʦʜʳ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʀʩʪʦʨʠʷ ʦʟʝʨ 

ʉʉʉʈè ʀʥʩʪʠʪʫʪʦʤ ʦʟʝʨʦʚʝʜʝʥʠʷ ɸʅ ʉʉʉʈ, ʗʢʫʪʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʠʤʝʥʠ ʄ.ʂ. ɸʤʤʦʩʦʚʘ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ʂ. ɸʤʦʩʦʚʘ), ʀʥʩʪʠʪʫʪʦʤ ʛʝʦʛʨʘʬʠʠ ɸʅ 

ʉʉʉʈ ʠ ʜʨʫʛʠʤʠ ʩʤʝʞʥʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ 

ʧʨʦʝʢʪʘ ʙʳʣʠ ʠʟʫʯʝʥ ʨʷʜ ʦʟʝʨ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ɹʦʣʴʰʝʟʝʤʝʣʴʩʢʦʡ 

ʪʫʥʜʨʳ, ʧ-ʦʚʘ ʊʘʡʤʳʨ, ʗʢʫʪʠʠ ʠ ʜʨʫʛʠʭ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ [3]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʨʘʟʚʝʨʥʫʣʠʩʴ ʘʢʪʠʚʥʳʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʩʪʨʘʪʠʛʨʘʬʠʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʦʟʝʨ ʉʝʚʝʨʘ ɽʚʨʘʟʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, 

ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʧʨʦʰʣʦʛʦ ʫʯʝʥʳʤʠ 

ʨʘʟʣʠʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʈʦʩʩʠʠ ʧʨʠ ʫʯʘʩʪʠʠ ʟʘʨʫʙʝʞʥʳʭ ʢʦʣʣʝʛ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʪʘʢʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʨʦʝʢʪʳ, ʢʘʢ çʆʟʝʨʦ ʕʣʴʛʳʛʳʪʛʳʥè, çʆʟʝʨʘ 

ʉʠʙʠʨʠè, çʇʃʆʊè ʠ ʜʨ., ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʷʪʩʷ 

ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ɽʚʨʘʟʠʠ (ʨʠʩ. 1). ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʫʥʠʢʘʣʴʥʦʤ ʦʟʝʨʝ ʤʝʪʝʦʨʠʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʕʣʴʛʳʛʳʪʛʳʥ ʚʩʢʨʳʪʳ ʦʪʣʦʞʝʥʠʷ, ʧʦʩʣʦʡʥʦʝ ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʣʦ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʧʨʠʨʦʜʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 3,6 ʤʣʥ. ʣʝʪ [6].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʗʢʫʪʠʠ [4, 5, 6, 7, 8]. ʈʝʩʧʫʙʣʠʢʫ ʗʢʫʪʠʷ ʙʝʟ ʧʨʝʫʚʝʣʠʯʝʥʠʷ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʦʟʝʨʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ 

ʝʝ ʧʨʝʜʝʣʘʭ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ 700 ʪʳʩʷʯ ʦʟʝʨ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʚʦʜʦʝʤʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ (ʤʝʥʝʝ 1 ʢʤ
2
) ʠ ʪʦʣʴʢʦ 32 

ʦʟʝʨʘ ʠʤʝʝʪ ʧʣʦʱʘʜʴ ʙʦʣʝʝ 50 ʢʤ
2
 ʢʘʞʜʦʝ, 10 ʠʟ ʥʠʭ ð ʙʦʣʝʝ 100 ʢʤ

2
. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʦʟʝʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʨʫʧʥʳʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʨʝʩʧʫʙʣʠʢʠ, ʚ ʧʨʝʜʝʣʘʭ ʗʥʦ-ʀʥʜʠʛʠʨʩʢʦʡ, ɸʙʳʡʩʢʦʡ 

(ʉʨʝʜʥʝʠʥʜʠʛʠʨʩʢʦʡ) ʠ ʂʦʣʳʤʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʝʡ. ɹʦʣʝʝ ʜʨʫʛʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳ ʦʟʝʨʘ ʩ ʢʦʪʣʦʚʠʥʘʤʠ ʪʝʨʤʦʢʘʨʩʪʦʚʦʛʦ ʛʝʥʝʟʠʩʘ, ʜʘʥʥʳʡ ʪʠʧ 

ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʨʘʚʥʠʥʥʳʭ ʠ ʥʠʟʤʝʥʥʳʭ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʉʝʚʝʨʥʦʡ 

ʗʢʫʪʠʠ; ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʩʪʦʚʳʝ, ʣʝʜʥʠʢʦʚʳʝ, ʪʝʢʪʦʥʠʯʝʩʢʠʝ, ʚʦʜʥʦ-

ʵʨʦʟʠʦʥʥʳʝ ʠ ʚʦʜʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʠ ʜʨʫʛʠʝ ʪʠʧʳ ʚʦʜʦʝʤʦʚ.  
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ʈʠʩ.1 ï ʆʪʙʦʨ ʢʝʨʥʦʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʧʣʘʚʫʯʝʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʦʟ. ʂʶʪʶʥʜʘ, 

ʩʝʚʝʨʥʘʷ ʗʢʫʪʠʷ, 2010 ʛ. 

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʰʣʦʛʦ ʦʟʝʨ ʀʥʜʠʛʠʨʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ ʥʘ ʦʟʝʨʝ 

ʉʫʪʫʨʫʦʭʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʈʌʌʀ (ˉ15-45-05063 ʨ_ʚʦʩʪʦʢ_ʘ ) ʚ ʘʚʛʫʩʪʝ 

2015 ʛ. ʆʟʝʨʦ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʨʘʡʦʥʝ ʈʝʩʫʨʩʥʦʛʦ ʨʝʟʝʨʚʘʪʘ çʉʫʪʫʨʫʦʭʘè 

ʥʘ ʚʦʜʦʩʙʦʨʥʦʤ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʉʫʪʫʨʫʦʭʘ ð ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʨʝʢʠ ʀʥʜʠʛʠʨʢʠ 

(ɸʙʳʡʩʢʠʡ ʨʘʡʦʥ, ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ)). ʊʝʨʨʠʪʦʨʠʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 

ʀʥʜʠʛʠʨʢʠ ʚ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʦʤ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʘʩʧʝʢʪʘʭ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʠʟʫʯʝʥʘ. ɺʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥʳ ʙʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʦʟʝʨʘ 

ʉʫʪʫʨʫʦʭʘ, ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʩʙʦʨ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʬʠʪʦʧʣʘʥʢʪʦʥ, ʟʦʦʧʣʘʥʢʪʦʥ ʠ ʟʦʦʙʝʥʪʦʩ) 

ʦʟʝʨʘ. ɺʧʝʨʚʳʝ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʀʥʜʠʛʠʨʢʘ ʧʦʣʫʯʝʥʳ 

ʥʝʥʘʨʫʰʝʥʥʳʝ ʢʝʨʥʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ 

ʧʦʟʜʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥ.  

ʅʦʚʳʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʦʚʤʝʩʪʥʦ ʩ ʥʝʤʝʮʢʠʤʠ ʠ ʷʢʫʪʩʢʠʤʠ 

ʢʦʣʣʝʛʘʤʠ ʧʦʣʫʯʝʥʳ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʆʟʝʨʘ ʉʠʙʠʨʠè ʧʦ ʠʟʫʯʝʥʠʶ ʠʩʪʦʨʠʠ 

ʦʟʝʨ ʗʢʫʪʠʠ, ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ɹʠʣʣʷʭ, ʉʘʪʘʛʘʡ ʠ ʜʨ., ʠʩʪʦʨʠʷ ʢʦʪʦʨʳʭ 

ʦʭʚʘʪʳʚʘʝʪ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʜʦ 30-40 ʪʳʩ. ʣʝʪ [5]. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʥʘʧʨʠʤʝʨ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʦʟ. ɹʠʣʣʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 

ʨʘʡʦʥʝ ɺʝʨʭʦʷʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʠʜʝʪ ʥʝʧʨʝʨʳʚʥʦ ʥʝ ʤʝʥʝʝ 40 ʪʳʩ. ʣʝʪ, ʯʪʦ 
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ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʣʝʜʥʠʢʦʚʳʭ ʰʘʧʦʢ ʚ ʤʘʢʩʠʤʫʤ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʇʦʣʫʯʝʥʘ ʜʝʪʘʣʴʥʘʷ 

ʢʘʨʪʠʥʘ ʜʠʥʘʤʠʢʠ ʢʣʠʤʘʪʘ ʠ ʧʨʠʨʦʜʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʚ ʛʦʣʦʮʝʥʝ ʜʣʷ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ʚʳʷʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʦʟʝʨʥʦʛʦ 

ʦʨʛʘʥʦʥʘʢʦʧʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [4, 5, 9].  

ʇʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʩʷ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʩʝʚʝʨʝ ʈʦʩʩʠʠ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʝ 

ʚʨʝʤʷ, ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ ʢʨʫʧʥʳʭ ʙʘʩʩʝʡʥʦʚ ʧʦ ʧʝʨʠʬʝʨʠʠ ɹʘʣʪʠʡʩʢʦʛʦ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʱʠʪʘ, ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʨʝʟʢʠʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʛʨʘʥʠʮʝ ʧʣʝʡʩʪʦʮʝʥʘ ʠ ʛʦʣʦʮʝʥʘ [2]. 

ʀʩʩʣʝʜʦʚʘʥʳ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʥʦʚʳʩʦʪʥʳʭ ʦʟʝʨ ʂʘʨʝʣʴʩʢʦʛʦ ʙʝʨʝʛʘ 

ɹʝʣʦʛʦ ʤʦʨʷ ʠ ʉʦʣʦʚʝʮʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ, ʧʦʟʚʦʣʠʚʰʠʝ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 

ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ɹʝʣʦʛʦ ʤʦʨʷ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʝ ʚʨʝʤʷ. ʉ 2005 ʛ. 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʧʨʦʚʦʜʠʣʠʩʴ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʉʦʣʦʚʝʮʢʦʤ ʘʨʭʠʧʝʣʘʛʝ ʩ ʮʝʣʴʶ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʠʥʘʤʠʢʠ 

ʧʘʣʝʦʫʨʦʚʥʷ ɹʝʣʦʛʦ ʤʦʨʷ ʚ ʛʦʣʦʮʝʥʝ. ɺ 2014 ʛʦʜʫ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʫʞʝ ʥʘ ʆʥʝʞʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ɹʝʣʦʛʦ ʤʦʨʷ, ʛʜʝ 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʝʟʘ ʥʘ ʤʳʩʫ ɺʝʡʥʘʚʦʣʦʢ ʠ ʦʟʝʨ ʠ ʙʦʣʦʪ ʚ 

ʛʫʙʝ ʂʦʥʶʭʦʚʩʢʦʡ. ɼʘʥʥʳʝ ʦ ʚʦʟʨʘʩʪʝ ʵʪʠʭ ʙʦʣʦʪ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʘʪʠʨʦʚʘʥʠʷ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʦʟʚʦʣʷʪ ʜʝʪʘʣʴʥʦ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʭʨʦʥʦʣʦʛʠʶ ʧʝʨʝʤʝʱʝʥʠʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ɹʝʣʦʛʦ ʤʦʨʷ ʚ 

ʨʘʡʦʥʝ ʆʥʝʞʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ (ʨʠʩ. 2). 

ɸʥʘʣʦʛʠʯʥʳʝ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ ʚʦʜʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ɹʘʣʪʠʡʩʢʦʛʦ 

ʤʦʨʷ ʚ ʨʘʡʦʥʝ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʜʣʷ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ [2].  
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ʈʠʩ. 2 ï ʌʦʪʦʛʨʘʬʠʠ ʢʝʨʥʦʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟ.ʂʦʥʶʭʦʚʩʢʦʛʦ (ʆʥʝʞʩʢʠʡ ʧ-ʦʚ 

ɹʝʣʦʛʦ ʤʦʨʷ) ʩ ʦʧʠʩʘʥʠʝʤ ʠʭ ʩʪʨʦʝʥʠʷ ʠ ʫʩʣʦʚʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ɺ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʝʣʴʩʢʦʛʦ ʧʝʨʝʰʝʡʢʘ 

(ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ) ʩ ʮʝʣʴʶ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʟʤʝʥʝʥʠʡ ʧʘʣʝʦʢʣʠʤʘʪʘ, 

ʧʨʠʨʦʜʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʠ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʩʣʝʜʦʚ ʠʟʚʝʨʞʝʥʠʡ ʠʩʣʘʥʜʩʢʠʭ ʠ ʮʝʥʪʨʘʣʴʥʦ ʝʚʨʦʧʝʡʩʢʠʭ 

ʚʫʣʢʘʥʦʚ ʥʘ ʨʫʙʝʞʝ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ ʠ ʛʦʣʦʮʝʥʘ. ʇʦʟʞʝ, ʜʦʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʦʟʝʨʘ ʩʪʘʣʠ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ - ʤʘʨʢʝʨʦʚ ʚʦʟʤʦʞʥʦʛʦ ʧʘʜʝʥʠʷ ʠ ʚʟʨʳʚʘ ʢʨʫʧʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʙʦʣʠʜʘ ʦʢʦʣʦ 12900 ʣʝʪ ʥʘʟʘʜ ʥʘ ʃʘʚʨʝʥʪʠʡʩʢʠʡ ʣʝʜʥʠʢʦʚʳʡ ʱʠʪ ʚ ʉʝʚʝʨʥʦʡ 

ɸʤʝʨʠʢʝ [1].  

ʅʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʨʝʛʫʣʷʨʥʦ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʥʦʡ ʩʠʣʳ ʠ ʨʘʟʤʘʭʘ 

ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳ, ʪʘʢʠʝ ʢʘʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʮʫʥʘʤʠ, ʠʟʚʝʨʞʝʥʠʷ 

ʚʫʣʢʘʥʦʚ, ʧʘʜʝʥʠʝ ʤʝʪʝʦʨʠʪʦʚ, ʩʠʣʴʥʳʝ ʧʘʚʦʜʢʠ, ʥʘʚʦʜʥʝʥʠʷ ʠ ʜʨ. ʩʦʙʳʪʠʷ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʨʠʨʦʜʥʳʭ 

ʩʦʙʳʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚʣʘʜʝʪʴ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʘʥʘʣʦʛʠʯʥʳʭ ʷʚʣʝʥʠʷʭ ʚ 

ʧʨʦʰʣʦʤ. ʇʝʨʝʭʦʜ ʦʪ ʭʦʣʦʜʥʳʭ, ʘʨʢʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ 

ʢ ʪʝʧʣʳʤ ʠ ʚʣʘʞʥʳʤ ʛʦʣʦʮʝʥʘ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʧʨʦʠʟʦʰʝʣ ʦʢʦʣʦ 

11000 ʢʘʣʝʥʜʘʨʥʳʭ ʣʝʪ ʥʘʟʘʜ ʠ ʧʨʠʚʝʣ ʢ ʩʝʨʴʸʟʥʳʤ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʤ 
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ʠʟʤʝʥʝʥʠʷʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʩʤʝʥʝ ʭʘʨʘʢʪʝʨʘ ʦʟʝʨʥʦʛʦ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

ʈʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ (ʧʦʟʜʥʝʜʨʠʘʩʦʚʦʝ 

ʧʦʭʦʣʦʜʘʥʠʝ) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʨʝʟʢʠʤ ʦʩʣʘʙʣʝʥʠʝʤ 

ʪʝʨʤʦʛʘʣʠʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʩʩʦʚʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʧʨʝʩʥʦʡ 

ʚʦʜʳ ʚ ʩʝʚʝʨʥʫʶ ɸʪʣʘʥʪʠʢʫ, ʯʪʦ, ʚ ʠʪʦʛʝ, ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʩʦʣʝʥʦʩʪʠ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʯʘʩʪʝʡ ʦʢʝʘʥʘ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʧʦʷʚʠʣʘʩʴ ʛʠʧʦʪʝʟʘ, ʩʚʷʟʳʚʘʶʱʘʷ 

ʧʦʟʜʥʝʜʨʠʘʩʦʚʦʝ ʧʦʭʦʣʦʜʘʥʠʝ ʩ ʤʝʪʝʦʨʠʪʥʳʤ ʫʜʘʨʦʤ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ 

ʛʠʧʦʪʝʟʝ, ʥʝʟʘʜʦʣʛʦ ʜʦ ʥʘʯʘʣʘ ʧʦʭʦʣʦʜʘʥʠʷ, ʦʢʦʣʦ 12900 ʢʘʣʝʥʜʘʨʥʳʭ ʣʝʪ 

ʥʘʟʘʜ, ʢʨʫʧʥʳʡ ʙʦʣʠʜ (ʜʠʘʤʝʪʨʦʤ ʜʦ 4 ʢʤ) ʚʟʦʨʚʘʣʩʷ ʥʘʜ ʃʘʚʨʝʥʪʠʡʩʢʠʤ 

ʣʝʜʥʠʢʦʚʳʤ ʱʠʪʦʤ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. ʇʦʩʣʝʜʩʪʚʠʷ ʵʪʦʛʦ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ (ʪ.ʥ. çʠʤʧʘʢʪʥʘʷ ʟʠʤʘè) ʤʦʛʣʠ ʧʨʠʚʝʩʪʠ ʢ 

ʨʝʟʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ. ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʚʥʝʟʝʤʥʦʡ ʧʨʠʯʠʥʝ 

ʧʦʭʦʣʦʜʘʥʠʷ ʚ ʧʦʟʜʥʝʤ ʜʨʠʘʩʝ ʚʳʟʚʘʣʦ ʰʠʨʦʢʫʶ ʜʠʩʢʫʩʩʠʶ, ʚʩʸ ʝʱʝ ʥʝ 

ʜʘʚʰʫʶ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʤ ʤʝʪʝʦʨʠʪʥʦʤ ʫʜʘʨʝ ʦʢʦʣʦ 12900 ʣʝʪ 

ʥʘʟʘʜ. ʉʦʜʝʨʞʘʥʠʝ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʩʘʜʢʘʭ ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ 

ʟʜʝʩʴ ʤʘʪʝʨʠʘʣʘ ʠʟ ʠʩʪʦʯʥʠʢʦʚ, ʥʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʨʝʛʠʦʥʘ (ʨʠʩ. 3). ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʦʟʝʨʘ ʩʦʜʝʨʞʘʪ ʤʠʢʨʦʯʘʩʪʠʮʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʝʪʝʦʨʠʪʥʦʛʦ ʫʜʘʨʘ, ʧʨʦʠʟʦʰʝʜʰʝʛʦ ʦʢʦʣʦ 12900 ʣʝʪ ʥʘʟʘʜ. ʇʦʩʢʦʣʴʢʫ 

ʦʙʦʛʘʱʝʥʠʝ ʦʩʘʜʢʦʚ ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʨʢʠʨʫʶʱʠʤʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ 

ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ 

ʈʦʩʩʠʠ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʤ ʚʦʩʪʦʯʥʳʤ ʨʝʛʠʦʥʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʝʥʦʩʠʤʦʛʦ ʚʦʟʜʫʰʥʳʤ ʧʫʪʝʤ ʤʘʪʝʨʠʘʣʘ, 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʤʝʪʝʦʨʠʪʥʦʛʦ ʫʜʘʨʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʩʘʜʢʠ ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʛʦ, ʧʦʤʠʤʦ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʨʘʥʝʝ 

ʧʨʦʩʣʦʷ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʝʧʣʘ ɺʝʜʜʝ (ʚʣʢ. ʂʘʪʘʣʘ, ʀʩʣʘʥʜʠʷ. ʀʟʚʝʨʞʝʥʠʝ 

ʦʢʦʣʦ 12000 ʣʝʪ ʥʘʟʘʜ) [2], ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʦʜʝʨʞʘʪ ʚʫʣʢʘʥʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʘ ʃʘʘʭʝʨ-ɿʝʝ 



˽͔ͤ͊ͪͤ͡·͔ ͒ͦ͊͒͟͡· 

23  

(ɻʝʨʤʘʥʠʷ, ʠʟʚʝʨʞʝʥʠʝ ʦʢʦʣʦ 12900 ʣʝʪ ʥʘʟʘʜ) ʠ, ʚʦʟʤʦʞʥʦ, ʥʝʢʦʪʦʨʳʭ 

ʜʨʫʛʠʭ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʚʫʣʢʘʥʦʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠ/ʠʣʠ ʀʩʣʘʥʜʠʠ [1]. 

ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʚʫʭ ʢʨʫʧʥʝʡʰʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʦʟʝʨʘʭ - ʃʘʜʦʞʩʢʦʤ ʠ 

ʆʥʝʞʩʢʦʤ ʩ ʦʛʨʦʤʥʳʤ ʦʙʱʠʤ ʚʦʜʦʩʙʦʨʥʳʤ ʙʘʩʩʝʡʥʦʤ 258000 ʢʤ
2
 ʠ ʩ ʦʙʱʠʤ 

ʦʙʲʝʤʦʤ ʚʦʜʳ ʧʦʯʪʠ 1200 ʢʤ
3
.  ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʜʫʪʩʷ ʚ ʨʘʤʢʘʭ  ʜʚʫʭ 

ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ: (1) ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ ʇʃʆʊ 

(ʇʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʡ ʪʨʘʥʩʝʢʪ), ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʫʯʝʥʳʝ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʥʝʤʝʮʢʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʠ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ (ɸɸʅʀʀ, ʀɺʇʉ ʈɸʅ, ʉʇʙɻʋ, ʀʅʆɿ ʈɸʅ, ʫʥʠʚʝʨʩʠʪʝʪ 

ʂʝʣʴʥʘ, ʠʥʩʪʠʪʫʪ ʧʦʣʷʨʥʳʭ ʠ ʤʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤ. ɸ.ɺʝʛʝʥʝʨʘ ʠ ʜʨ.) ʠ 

ʛʨʘʥʪʘ ʈʅʌ 14-17-00766 çʆʥʝʞʩʢʦʝ ʦʟʝʨʦ ʠ ʝʛʦ ʚʦʜʦʩʙʦʨ: ʠʩʪʦʨʠʷ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʚʦʝʥʠʝ ʯʝʣʦʚʝʢʦʤ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝè.  ɺ 

ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʇʃʆʊ ʚ 2013 ʛ.  ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʚʘ ʥʝʧʨʝʨʳʚʥʳʭ ʢʝʨʥʘ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 23 ʤʝʪʨʦʚ ʩ ʛʣʫʙʠʥʳ 100 ʤ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʃʘʜʦʞʩʢʦʛʦ 

ʦʟʝʨʘ, ʚʩʢʨʳʚʰʠʭ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʠ ʛʦʣʦʮʝʥʦʚʳʝ ʦʟʝʨʥʳʝ, ʦʟʝʨʥʦ-

ʣʝʜʥʠʢʦʚʳʝ ʠ ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʠ, ʚʦʟʤʦʞʥʦ, ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ʵʝʤʩʢʦʛʦ (ʤʛʠʥʩʢʦʛʦ) ʤʝʞʣʝʜʥʠʢʦʚʴʷ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʦʩʪʨʦʝʥʳ 

ʢʘʨʪʳ ʨʝʣʴʝʬʘ ʚʦʜʦʩʙʦʨʘ ʠ ʜʥʘ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʠ ʚʳʧʦʣʥʝʥʳ ɻʀʉ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʚʠʪʠʷ ʦʟʝʨʘ ʩʦ ʚʨʝʤʝʥʠ ʝʛʦ ʜʝʛʣʷʮʠʘʮʠʠ (ʨʠʩ. 4). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʮʝʣʴʶ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʜʘʥʥʳʭ ʦ ʛʝʥʝʟʠʩʝ ʦʟʝʨ 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʥʘʧʦʣʥʷʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ 

PaleoLake, ʚ ʢʦʪʦʨʦʡ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʠʟʫʯʝʥʥʳʭ 

ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʦʟʝʨʘʭ [3]. ɸʥʘʣʦʛʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʝʜʫʪʩʷ ʠ ʚ ɽʚʨʦʧʝ, ʠ ʥʘ ɸʤʝʨʠʢʘʥʩʢʦʤ ʢʦʥʪʠʥʝʥʪʝ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʧʦʩʣʝʜʥʠʝ ʧʫʙʣʠʢʘʮʠʠ [3, 9]. ʉʪʨʫʢʪʫʨʘ ʤʝʪʘʙʘʟʳ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʟʝʨʘ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

(ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ; ʨʝʛʠʦʥ, ʚ ʢʦʪʦʨʦʤ ʦʟʝʨʦ ʨʘʩʧʦʣʦʞʝʥʦ), 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʛʣʫʙʠʥʘ ʩʨʝʜʥʷʷ, ʛʣʫʙʠʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ, 

ʧʣʦʱʘʜʴ, ʦʙʲʝʤ) ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʦʪʣʦʚʠʥʳ, 

ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ (ʧʨʦʙʦʦʪʙʦʨ, ʪʠʧ ʤʘʪʝʨʠʘʣʘ, ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ), ʚʠʜʳ 
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ʧʨʦʚʦʜʠʤʳʭ ʩ ʦʙʨʘʟʮʘʤʠ ʘʥʘʣʠʟʦʚ (ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ, ʜʠʘʪʦʤʦʚʳʡ, 

ʛʝʦʭʠʤʠʯʝʩʢʠʡ, ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ), ʤʝʪʦʜʳ ʜʘʪʠʨʦʚʘʥʠʷ (ʚʘʣʦʚʳʡ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ ʘʥʘʣʠʟ, AMS-ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʠ ʧʨ.), ʘ ʪʘʢʞʝ ʠʥʪʝʨʚʘʣ 

ʚʨʝʤʝʥʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ). 

 
ʈʠʩ. 3 ï ʉʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ çʚʫʣʢʘʥʠʯʝʩʢʠʭè ʵʣʝʤʝʥʪʦʚ ʚ ʦʩʘʜʢʘʭ 

ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʦʢʘʟʘʥʦ ʩʭʝʤʘʪʠʯʝʩʢʠ, 

ʘ ʥʝ ʚ ʘʙʩʦʣʶʪʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ [1] 

ʂʨʦʤʝ ʪʦʛʦ, ʙʘʟʘ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʙʦʪʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʙʦʣʝʝ ʯʝʤ 200 ʦʟʝʨʘʭ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙʦ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʘʭ ʠʤʝʝʪʩʷ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ 

ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʟʝʨ. ʇʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʪʝ ʠʣʠ ʠʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʦʪʩʫʪʩʪʚʫʶʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʦʟʝʨʥʳʭ ʩʠʩʪʝʤ. 

ɹʘʟʘ ʜʘʥʥʳʭ ʜʦʧʦʣʥʷʝʪʩʷ ʥʦʚʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʦʙ ʫʞʝ ʫʯʪʝʥʥʳʭ ʚ ʥʝʡ ʦʟʝʨʘʭ 

(ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ), ʠ ʚʥʦʩʷʪʩʷ ʜʘʥʥʳʝ ʦ ʜʨʫʛʠʭ ʦʟʝʨʘʭ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ 

ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʝʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʥʠʝ ʥʘ ʝʝ ʦʩʥʦʚʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ-ʩʧʨʘʚʦʯʥʠʢʘ. ɸʥʘʣʠʟ 
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ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʠʟʫʯʝʥʥʦʩʪʠ ʩʝʚʝʨʘ ɽʚʨʘʟʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʫʙʣʠʢʘʮʠʠ [3]. 

 
ʈʠʩ.4 ï ʇʨʠʤʝʨ ɻʀʉ-ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʜʥʦʛʦ ʠʟ ʵʪʘʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ 

ʦʢʦʣʦ 14000 ʣʝʪ ʥʘʟʘʜ ʚʦ ʚʨʝʤʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʢʦʪʣʦʚʠʥʳ ʦʪʦ ʣʴʜʘ ʚʘʣʜʘʡʩʢʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ. ʉʪʨʝʣʢʘ ʫʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʩʪʦʢʘ (ʉʫʙʝʪʪʦ ʠ ʜʨ., ʚ ʧʝʯʘʪʠ) 

ɼʘʣʴʥʝʡʰʠʝ ʠʟʫʯʝʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨ ʩʝʚʝʨʘ ɽʚʨʘʟʠʠ 

ʧʦʟʚʦʣʠʪ ʧʦʜʨʦʙʥʝʝ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʛʠʜʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ 

ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʦʰʣʦʛʦ, ʜʠʥʘʤʠʢʫ ʦʟʝʨ ʠ ʧʨʦʮʝʩʩʳ ʠʭ 

ʜʘʣʴʥʝʡʰʝʡ ʵʚʦʣʶʮʠʠ, ʜʠʥʘʤʠʢʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʤʦʨʝʡ ɸʨʢʪʠʢʠ ʠ 

ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʳʝ ʠʟʤʝʥʝʥʠʷ  ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʙʫʜʫʱʝʤ [3].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʦʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ çʕʚʦʣʶʮʠʷ ʦʟʝʨʥʦ-ʨʝʯʥʳʭ ʩʠʩʪʝʤ 

ʉʝʚʝʨʘ ʈʦʩʩʠʠ. ʇʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʉʝʚʝʨʘ ʈʦʩʩʠʠè, ʯʘʩʪʠʯʥʦ ʧʨʦʝʢʪʘ 

ʈʅʌ 14-17-00766 çʆʥʝʞʩʢʦʝ ʦʟʝʨʦ ʠ ʝʛʦ ʚʦʜʦʩʙʦʨ: ʠʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʦʩʚʦʝʥʠʝ ʯʝʣʦʚʝʢʦʤ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝè, ʧʨʦʝʢʪʦʚ ʈʌʌʀ 

ˉ16-05-00727 çɺʥʝʟʘʧʥʳʝ ʢʘʨʜʠʥʘʣʴʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ 
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ʩʝʪʠ ʠ ʣʘʥʜʰʘʬʪʦʚ ʚ ʛʦʣʦʮʝʥʝ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ 

(ʧʘʣʝʦʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʩʧʝʢʪʳ)è, ˉ15-45-05063 

ʨ_ʚʦʩʪʦʢ_ʘ çʇʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʣʦʮʝʥʦʚʦʡ ʠʩʪʦʨʠʠ ʦʟʝʨ 

ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʀʥʜʠʛʠʨʢʘè, ˉ 13-05-41457 ʈɻʆ_a çʇʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳ ʚ 

ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ ʠ ʛʦʣʦʮʝʥʝ: ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘè ʠ ʜʨ. 
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ɺʚʝʜʝʥʠʝ. ʂʨʫʧʥʝʡʰʘʷ ʚ ʉʠʙʠʨʠ ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʘʛʣʦʤʝʨʘʮʠʷ, 

ʚʢʣʶʯʘʶʱʘʷ ʪʝʨʨʠʪʦʨʠʠ ʪʨʝʪʴʝʛʦ ʧʦ ʧʣʦʱʘʜʠ (ʦʢʦʣʦ 505 ʢʤ
2
) 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʠ ï ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ ʠ ʝʛʦ 

ʛʦʨʦʜʦʚ ʩʧʫʪʥʠʢʦʚ, ʨʘʩʧʦʣʘʛʘʶʱʘʷʩʷ ʥʘ ʚʦʜʦʩʙʦʨʝ ʨʝʢʠ ʆʙʴ ʠ ʝʸ ʧʨʠʪʦʢʦʚ, 

ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʚʝʨʜʳʡ ʠ ʠʦʥʥʳʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ 

ʩʪʦʢ ʠʭ ʚʦʜ. ʇʫʣ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʝʯʥʳʭ 

ʚʦʜʘʭ, ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʪʦʢʘ, ʚʦʜʳ 

ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʶʪ ʧʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʜʦʩʙʦʨʦʚ ʠ ʩʧʝʮʠʬʠʢʫ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʋʯʠʪʳʚʘʷ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʚʦʜʦʝʤʦʚ, ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʩʪʦʯʥʠʢʦʚ ʠʭ 
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ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ.   

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʘʥʘʣʠʟ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʚʦʜʳ ʨʝʢʠ ʆʙʴ ʠ ʝʸ ʧʨʠʪʦʢʦʚ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ.   

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʘʤʠ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʣʫʞʠʣʠ ʩʥʝʛ ʠ ʪʘʣʳʝ ʚʦʜʳ ʚʦʜʦʩʙʦʨʦʚ, ʚʦʜʳ ʠ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʨʝʢʠ ʆʙʴ ʠ ʝʸ ʧʨʠʪʦʢʦʚ (ʤʘʣʳʭ ʨʝʢ) ʚ 

ʛʨʘʥʠʮʘʭ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ. ɺ ʩʥʝʛʝ, ʪʘʣʳʭ ʠ ʨʝʯʥʳʭ ʚʦʜʘʭ ʠ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʦʜʦʝʤʦʚ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ (2003-2015 ʛʛ.) ʠʟʫʯʘʣʠʩʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʭ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʳʥʦʩ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʩ ʪʝʨʨʠʪʦʨʠʡ 

ʚʦʜʦʩʙʦʨʦʚ, ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʪʚʝʨʜʳʡ ʠ ʠʦʥʥʳʡ ʩʪʦʢ ʨʝʢʠ ʆʙʴ ʠ ʝʸ ʧʨʠʪʦʢʦʚ.  

 ɺ ʧʨʦʙʘʭ ʩʥʝʛʘ ʠ ʚʦʜ, ʧʦʯʚ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠʩʴ: 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʠ - ʨʝʘʢʮʠʷ ʩʨʝʜʳ; ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʠ  - ʤʘʩʩʘ 

ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʩʫʣʴʬʘʪʦʚ ʠ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʩʦʣʝʡ; ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʠ  

- ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʬʝʥʦʣʦʚ; ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʳʤ ʠ  ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷ Al, ɸs, ɺi, ʉʘ, ʉu, ʉd, ʉr, ʅg, Fʝ, 

ʄg, ʄn, Ni, ʈ, ʈʔ, Sn, Zn, ʪʠʪʨʦʤʝʪʨʠʯʝʩʢʠʠ - ʠʦʥʦʚ CO3
2-
, HCO3

-
, Cl

-
., 

ʠʦʥʦʤʝʪʨʠʯʝʩʢʠ - F
-
 , NO3

-
 . ɺ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʧʨʝʜʝʣʷʣʠʩʴ: 

ʩʠʜʝʤʝʥʪʘʮʠʦʥʥʦ - ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ; ʪʠʪʨʦʤʝʪʨʠʯʝʩʢʠ ʧʦʩʣʝ 

ʤʦʢʨʦʛʦ ʦʟʦʣʝʥʠʷ ï ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ (ʧʦ ʉ). 

ʈʝʟʫʣʴʪʘʪʳ. ʆʙʩʢʦʡ ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʘʛʣʦʤʝʨʘʮʠʠ ʚ ʣʝʚʦʙʝʨʝʞʴʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʇʨʠʦʙʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʡ 

ʨʘʚʥʠʥʝ, ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ - ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠ ʉʝʚʝʨʦ-

ɿʘʧʘʜʥʦʤ ʉʘʣʘʠʨʝ. ʕʪʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ 

ʩʪʨʦʝʥʠʶ ʠ ʜʨʝʥʠʨʫʝʤʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʣʠʤʘʪʫ, ʪʠʧʘʤ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʣʘʥʜʰʘʬʪʦʚ, ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʠ ʧʦʯʚʝʥʥʦʤʫ ʧʦʢʨʦʚʫ, ʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʭʘʨʘʢʪʝʨʫ, ʩʪʝʧʝʥʠ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʠ 

ʢʘʯʝʩʪʚʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʚʦʜʦʝʤʳ. 

ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʘʚ ʚʦʜ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 
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ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʢʘʟʳʚʘʝʪ ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʳʡ ʩʪʦʢ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʠ ʚʟʚʝʰʝʥʥʳʭ (ʪʚʝʨʜʳʭ) ʚʝʱʝʩʪʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ 

ʣʠʥʝʡʥʦʡ ʠ ʧʣʦʩʢʦʩʪʥʦʡ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚʦʜʦʩʙʦʨʘ. 

ʇʨʠʨʦʜʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʨʘʟʚʠʪʠʷ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʣʫʞʘʪ: 

ʚʳʩʦʢʦʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʨʝʣʴʝʬʘ ʠ ʥʘʣʠʯʠʝ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʫʛʣʘʤʠ ʥʘʢʣʦʥʘ ʙʦʣʝʝ 3 ʛʨʘʜʫʩʦʚ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʨʟʣʦʪʥʦʛʦ 

ʵʢʨʘʥʘ ʚ ʧʦʯʚʘʭ ʚʝʩʥʦʡ;  ʩʣʘʙʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʢ 

ʨʘʟʤʳʚʫ. ɺʦʜʥʦʡ ʵʨʦʟʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ: ʨʘʩʧʘʰʢʘ ʠ 

ʠʟʙʳʪʦʯʥʦʝ ʦʨʦʰʝʥʠʝ ʧʦʯʚ; ʥʘʨʫʰʝʥʠʝ ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ 

ʚʦʜʦʦʭʨʘʥʦʡ ʟʦʥʝ ʚʦʜʦʝʤʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʣʠʥʝʡʥʦʡ ʵʨʦʟʠʠ - ʨʘʟʨʫʰʝʥʠʠ ʦʚʨʘʛʘʤʠ 

ʧʨʠʙʨʝʞʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚʳʥʦʩ ʨʳʭʣʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 6,5 ʤʣʥ. ʤ
3
 ʩ ʧʣʦʱʘʜʠ 178 ʛʘ. ʇʨʠ 

ʧʣʦʩʢʦʩʪʥʦʡ ʵʨʦʟʠʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʚ ʨʘʟʥʳʝ ʧʦ ʤʝʪʝʦʫʩʣʦʚʠʷʤ ʛʦʜʳ ʤʦʞʝʪ 

ʝʞʝʛʦʜʥʦ ʩʤʳʚʘʪʴʩʷ ʦʪ 1 ʜʦ 13 ʪ/ʛʘ ʧʦʯʚʳ, ʦʪ 100 ʜʦ 500 ʢʛ/ʛʘ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʠ ʦʪ 10 ʜʦ 190 ʢʛ/ʛʘ ʨʘʩʪʚʦʨʠʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʤʠʥʠʤʘʣʴʥʳʡ ʚʳʥʦʩ 

ʚʝʱʝʩʪʚ ʪʘʣʳʤʠ ʚʦʜʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʤʘʣʦʩʥʝʞʥʳʝ ʛʦʜʳ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ï ʤʥʦʛʦʩʥʝʞʥʳʝ. ʇʦʵʪʦʤʫ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʟʥʘʯʝʥʠʷ ʚʦʜʥʦʛʦ, 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʪʚʝʨʜʦʛʦ ʩʪʦʢʘ ʚʘʨʴʠʨʫʶʪ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʯʪʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜ ʨʝʢʠ ʆʙʴ ʠ ʝʸ ʧʨʠʪʦʢʦʚ.   

ɼʦ 20% ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ ʩʪʦʢʘ ʩ ʚʦʜʦʩʙʦʨʘ ʪʘʣʳʭ ʠ ʣʠʚʥʝʚʳʭ ʚʦʜ 

ʜʦʩʪʠʛʘʝʪ ʚʦʜʦʝʤʦʚ ʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʠʭ ʚʦʜ ʠ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʠʣʠʩʪʳʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ 

ʯʘʩʪʠʮʳ (ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 0,001 ʤʤ), ʩʤʳʚʘʝʤʳʝ ʩ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʚʦʜʦʩʙʦʨʦʚ ʠ ʣʝʛʢʦ ʤʠʛʨʠʨʫʶʱʠʝ ʚ ʚʦʜʦʪʦʢʘʭ ʚ ʬʦʨʤʝ ʚʟʚʝʩʠ. ʀʣʠʩʪʳʝ 

ʯʘʩʪʠʮʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʩʯʘʥʳʤʠ (ʙʦʣʝʝ 0,25 ʤʤ), ʝʩʪʝʩʪʚʝʥʥʦ ʦʙʦʛʘʱʝʥʳ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ, ʬʦʩʬʦʨʦʤ, ʘ ʪʘʢʞʝ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ (ʪʘʙʣ. 1). 

ɺ ʧʨʦʮʝʩʩʝ ʜʠʘʛʝʥʝʟʘ ʦʩʘʜʢʦʚ ʵʪʠ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʚʦʜʳ,  

ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʷ ʥʘ ʠʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʚʦʜʦʝʤʦʚ, ʯʪʦ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ.  
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ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʧʦ ʉ) ʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʚ ʠʣʠʩʪʳʭ ʠ ʧʝʩʯʘʥʳʭ ʯʘʩʪʠʮʘʭ ʪʚʝʨʜʦʛʦ ʩʪʦʢʘ ʪʘʣʳʭ ʚʦʜ ʩ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʚʦʜʦʩʙʦʨʘ 

ʆʙʠ 

ʈʘʟʤʝʨ ʯʘʩʪʠʮ, 

ʤʤ 

C P Fe Mn Zn Cu Pb Cd 

% ʤʛ/ʢʛ 

<0,001 8,3 0,13 5,3 880 186 73 31 1,35 

>0,25 0,8 0,05 2,3 340 61 27 18 0,11 

ʅʘ ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚʦʜʦʩʙʦʨʘ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚ ʩʥʝʛʝ, ʪʘʣʳʭ ʠ ʨʝʯʥʳʭ ʚʦʜʘʭ ʢʩʝʥʦʙʠʦʪʠʢʦʚ,  ʙʠʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʘʟʦʪ, 

ʬʦʩʬʦʨ, ʢʘʣʠʡ, ʢʘʣʴʮʠʡ ʠ ʪ.ʜ.), ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʧʘʪʦʛʝʥʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ ʤʦʛʫʪ ʚ 5-10 ʠ ʙʦʣʝʝ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ 

ʫʯʘʩʪʢʘʭ ʚʦʜʦʩʙʦʨʘ. ɺ ʯʘʩʪʥʦʩʪʠ ʧʦʪʦʢ ʙʠʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚʳʟʳʚʘʝʪ çʮʚʝʪʝʥʠʝè ʝʛʦ ʚʦʜ, ʫʭʫʜʰʘʷ ʠʭ ʩʘʥʠʪʘʨʥʦ-

ʭʠʤʠʯʝʩʢʠʝ ʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʦʚʩʝʤʝʩʪʥʦ ʩʫʱʝʩʪʚʫʶʪ ʣʦʢʘʣʴʥʳʝ ʦʯʘʛʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʠ 

ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚʦʜʦʩʙʦʨʘ, ʩʣʫʞʘʱʠʝ ʧʨʠʯʠʥʦʡ ʣʦʢʘʣʴʥʳʭ ʞʝ 

ʟʘʛʨʷʟʥʝʥʠʡ ʚʦʜ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʆʙʠ ʠ ʝʸ ʧʨʠʪʦʢʦʚ. ʅʘ ʅʦʚʦʩʠʙʠʨʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʶʪ ʪʝʭʥʦʛʝʥʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʩʙʦʨʘ ʚ ʨʘʡʦʥʝ ɹʝʨʜʩʢʦʛʦ ʟʘʣʠʚʘ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʦʥʦ ʚ 

ʟʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʏʝʨʥʦʨʝʯʝʥʩʢʦʛʦ ʮʝʤʝʥʪʥʦʛʦ ʟʘʚʦʜʘ (ʛ. ʀʩʢʠʪʠʤ), ʛʜʝ 

ʪʝʭʥʦʛʝʥʥʳʝ ʚʳʙʨʦʩʳ ʟʘʛʨʷʟʥʠʣʠ ʪʝʨʨʠʪʦʨʠʶ ʚ ʨʘʜʠʫʩʝ ʙʦʣʝʝ 15 ʢʤ ʠ 

ʫʚʝʣʠʯʠʣʠ ʱʝʣʦʯʥʦʩʪʴ ʧʦʯʚ ʜʦ 1 ʝʜʠʥʠʮʳ ʨʅ, ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʣʳʝ ʚʦʜʳ ʟʜʝʩʴ 

ʱʝʣʦʯʥʳʝ ʠ ʩʦʜʝʨʞʘʪ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ 

ʥʝʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɺ ʮʝʣʦʤ ʞʝ ʧʦʪʦʢ ʪʚʝʨʜʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪ ʶʞʥʦʡ 

ʛʨʘʥʠʮʳ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ʢ ʧʣʦʪʠʥʝ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ɻʕʉ, 

ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʥʘ ʫʯʘʩʪʢʝ ʆʙʠ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ  ʅʦʚʦʩʠʙʠʨʩʢʘ ʜʦ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʛʦʨʦʜʘ.  

ʇʦʜʦʙʥʘʷ ʢʘʨʪʠʥʘ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʢʦʤʧʦʥʝʥʪʦʚ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʩʪʦʢʘ ʚʦʜ ʆʙʠ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʅʦʚʦʩʠʙʠʨʩʢʘ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʝʛʦ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʤʥʦʛʠʝ ʛʦʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʛʨʷʟʥʠʣʠ 

ʩʚʦʠʤʠ ʚʳʙʨʦʩʘʤʠ ʛʦʨʦʜʩʢʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʛʜʝ ʚʦʟʥʠʢʣʠ ʪʝʭʥʦʛʝʥʥʳʝ 

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʩ ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʧʦʯʚʘʤʠ, ʩʪʘʚʰʠʤʠ ʚʪʦʨʠʯʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʕʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʘʤʦʦʯʠʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚ ʠ 
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ʪʚʝʨʜʳʭ ʧʦʢʨʳʪʠʡ (ʜʦʨʦʛ, ʧʣʦʱʘʜʝʡ) ʦʪ ʧʦʣʣʶʪʘʥʪʦʚ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥʠ 

ʘʢʪʠʚʥʦ ʩʤʳʚʘʶʪʩʷ ʪʘʣʳʤʠ ʠ ʣʠʚʥʝʚʳʤʠ ʚʦʜʘʤʠ ʚ ʆʙʴ, ʥʦ ʚ ʦʩʥʦʚʥʦʤ ʚ  

ʤʘʣʳʝ ʨʝʢʠ,  ʢʘʯʝʩʪʚʦ ʚʦʜ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʭʫʜʰʘʝʪʩʷ. 

ɺ ʦʙʱʝʤ ʦʙʲʝʤʝ ʩʪʦʢʘ ʤʘʣʳʭ ʨʝʢ ʅʦʚʦʩʠʙʠʨʩʢʘ 77 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʜʦʣʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩ ʪʝʨʨʠʪʦʨʠʡ ʨʘʟʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ 

ʛʦʨʦʜʘ (ʩʝʣʠʪʝʙʥʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʪ.ʜ.), ʘ ʥʘ ʜʦʣʶ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʢʦʚ  ï 9% ʠ 14 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʵʪʦʤʫ ʚʦʜʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʚʥʦʩʷʪ ʥʘʠʙʦʣʴʰʠʡ 

ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʩʪʦʢʘ ʨʝʢ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʩʝʭ 

ʚʠʜʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʦʜʘ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʠ ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ ʠ 

ʨʝʘʛʝʥʪʘʤʠ, ʪʝʭʥʦʛʝʥʥʳʤʠ ʚʳʙʨʦʩʘʤʠ, ʘ ʪʘʢʞʝ ʦʪ ʧʦʢʨʳʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ 

ʝʛʦ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʧʦʯʚ ʠ ʠʭ ʵʨʦʟʠʠ.  

ɺ ʩʫʤʤʘʨʥʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʪʦʢʝ  ʚʦʜ ʩ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʨʝʢʠ ʙʝʟ ʦʯʠʩʪʢʠ, ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʣʠʚʥʝʚʳʝ ʚʦʜʳ, ʩʧʦʩʦʙʥʳʝ ʥʝ ʪʦʣʴʢʦ ʩʤʳʚʘʪʴ ʛʦʨʦʜʩʢʫʶ ʧʳʣʴ ʠ 

ʛʨʷʟʴ, ʥʦ ʠ ʨʘʟʨʫʰʘʪʴ ʧʦʯʚʳ ʠ ʛʨʫʥʪʳ, ʨʘʟʤʳʚʘʪʴ ʩʚʘʣʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʯʘʩʪʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʜʦʣʠʥʘʭ ʨʝʢ.  

ɺ ʦʙʱʝʡ ʤʘʩʩʝ ʚʝʱʝʩʪʚ, ʚʳʥʦʩʠʤʳʭ ʚʩʝʤʠ ʚʦʜʘʤʠ ʩ ʪʝʨʨʠʪʦʨʠʠ 

ʅʦʚʦʩʠʙʠʨʩʢʘ, ʘʙʩʦʣʶʪʥʦ ʧʨʝʦʙʣʘʜʘʶʪ (80-95%) ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ 

(ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʵʨʦʟʠʠ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʩʤʳʚʘ ʩ ʫʣʠʮ ʛʦʨʦʜʘ), ʚʪʦʨʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ ʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʩʪʦʢʦʚ, ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʤʤʦʥʠʡʥʳʡ ʘʟʦʪ, ʬʦʩʬʘʪʳ, ʤʘʨʛʘʥʝʮ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʤʘʣʳʭ ʨʝʢ ʅʦʚʦʩʠʙʠʨʩʢʘ ʚʳʷʚʠʣʦ 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʠ ʢʘʜʤʠʷ ʚ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮʘʭ, ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 

<0,01 ʤʤ (ʪʘʙʣ. 2). ʕʪʠ ʠ ʙʦʣʝʝ ʪʦʥʢʠʝ ʠʣʠʩʪʳʝ ʯʘʩʪʠʮʳ ʭʦʨʦʰʦ ʤʠʛʨʠʨʫʶʪ ʚ 

ʚʦʟʜʫʰʥʳʭ ʠ ʚʦʜʥʳʭ ʧʦʪʦʢʘʭ, ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʩʦʩʪʘʚʝ ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ ʩʥʝʛʘ, 

ʪʘʣʳʭ, ʣʠʚʥʝʚʳʭ ʠ ʨʝʯʥʳʭ ʚʦʜ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʩʳʱʝʥʳ ʨʘʟʥʳʤʠ 

ʧʦʣʣʶʪʘʥʪʘʤʠ, ʘ ʧʦʪʦʤʫ ʠʛʨʘʶʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʤʠʛʨʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʩ ʟʘʛʨʷʟʥʷʝʤʳʭ ʚʦʜʦʩʙʦʨʦʚ ʚ ʚʦʜʦʝʤʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ 

ʧʦʩʣʝʜʥʠʭ.  
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ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ (<0,01 ʤʤ) ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʥʠʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚ  ʤʘʣʳʭ ʨʝʢʘʭ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ  

ʈʝʢʘ ɻʣʠʥʘ Zn Cu Ni Pb Cd 

% ʤʛ/ʢʛ 

ɽʣʴʮʦʚʢʘ-1 8,6 695 55 56 51 1,90 

ʇʣʶʱʠʭʘ 3,2 344 61 60 39 0,48 

ʂʘʤʳʰʝʥʢʘ 2,7 666 79 80 54 0,25 

ʊʫʣʘ 5,1 445 113 64 88 4,20 

ʈʘʩʯʝʪʳ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʤʘʩʩ ʚʝʱʝʩʪʚ ʚʳʥʦʩʠʤʳʭ ʩ ʪʝʨʨʠʪʦʨʠʠ 

ʅʦʚʦʩʠʙʠʨʩʢʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʭ ʜʦʣʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʚ ʦʙʱʝʡ ʤʘʩʩʝ ʚʝʱʝʩʪʚ 

ʧʝʨʝʥʦʩʠʤʳʭ ʚʦʜʘʤʠ ʆʙʠ ʥʘ ʦʪʨʝʟʢʝ ʦʪ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ɻʕʉ 

ʜʦ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʛʦʨʦʜʘ (ʪʘʙʣ. 3). ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʚʦʜʥʦʤ 

ʩʪʦʢʝ ʨʝʢʠ ʆʙʴ ʜʦʣʠ ʚʦʜ ʤʘʣʳʭ ʨʝʢ ʠ ʚʩʝʭ ʚʠʜʦʚ ʩʪʦʢʦʚ ʩ ʪʝʨʨʠʪʦʨʠʠ 

ʅʦʚʦʩʠʙʠʨʩʢʘ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ 0,43% ʠ 1,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ ʜʦʣʷ 

ʥʝʢʦʪʦʨʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʪʦʢʘ ʚʳʰʝ ʜʦʣʠ ʚʦʜʥʦʛʦ ʩʪʦʢʘ,  ʠʟ-ʟʘ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚ ʚ ʨʘʟʥʳʭ ʩʪʦʢʘʭ ʛʦʨʦʜʘ. ʀʟ 24 ʠʟʫʯʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʪʦʢʘ ʚʦʜ ʤʘʣʳʭ ʨʝʢʠ ʅʦʚʦʩʠʙʠʨʩʢʘ ʠ ʨʝʢʠ ʆʙʴ ʟʘʛʨʷʟʥʷʶʪ ʝʸ 

ʚʦʜʳ 10 ʢʦʤʧʦʥʝʥʪʦʚ, ʯʴʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʚʦʜʘʭ ʤʘʣʳʭ ʨʝʢ ʚʳʰʝ (ʪʘʙʣ. 3). ɺ 

ʮʝʣʦʤ ʞʝ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʧʦʣʶʪʘʥʪʘʤ, ʢʦʪʦʨʳʤʠ ʅʦʚʦʩʠʙʠʨʩʢ ʟʘʛʨʷʟʥʷʝʪ 

ʦʙʩʢʠʝ ʚʦʜʳ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ  ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʭʣʦʨʠʜʳ, ʬʪʦʨʠʜʳ, ʬʝʥʦʣʳ, 

ʭʨʦʤ ʠ ʮʠʥʢ. 

ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʚʦʜʥʦʛʦ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʩʪʦʢʘ 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʆʙʴ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʩ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʘ ʛʦʚʦʨʠʪ ʦ 

ʚʳʩʦʢʦʤ ʚʘʨʴʠʨʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʤ ʨʘʟʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʦ ʦʙʫʩʣʦʚʣʝʥʦ: 1) ʠʟʤʝʥʝʥʠʷʤʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʛʦʜʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʥʝʛʦʪʘʷʥʠʷ ʠ ʣʠʚʥʝʚʳʭ ʜʦʞʜʝʡ, ʫʩʠʣʠʚʘʶʱʠʭ 

ʠʣʠ ʩʥʠʞʘʶʱʠʭ ʚʦʜʥʫʶ ʵʨʦʟʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʩʙʦʨʘ ʠ ʩʥʦʩ ʩ ʥʝʸ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʨʝʢʠ; 2) ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘ 

ʚʦʜʦʩʙʦʨʝ, ʚ ʜʦʣʠʥʝ, ʧʦʡʤʝ ʠ ʨʫʩʣʝ ʆʙʠ; 3) ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʤʠ ʠ 

ʘʚʘʨʠʡʥʳʤʠ ʩʙʨʦʩʘʤʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʆʙʴ; 4) 

ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʦʡʤʳ ʆʙʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʦʪʭʦʜʘʤʠ ʚ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʩʚʘʣʢʘʭ. 
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ʊʘʙʣʠʮʘ 3 ï ʉʨʝʜʥʠʡ ʚʢʣʘʜ ʩʪʦʢʘ ʚʦʜ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʅʦʚʦʩʠʙʠʨʩʢʘ ʚ ʦʙʱʝʤ ʩʪʦʢʝ ʨʝʢʠ ʆʙʴ, ʚ %    

ʂʦʤʧʦʥʝʥʪʳ ʩʪʦʢʘ 

ɺʢʣʘʜ ʚʦʜ ʠ 

ʢʦʤʧʦʥʝʥʪʦʚ  

ʩʪʦʢʘ ʤʘʣʳʭ 

ʨʝʢ 

ʉʫʤʤʘ ʚʢʣʘʜʦʚ ʩʪʦʢʘ ʤʘʣʳʭ 

ʨʝʢ, ʧʨʦʤʳʰʣʝʥʥʳʭ  

ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ 

ʩʪʦʢʦʚ 

ʉʫʤʤʘ ʚʢʣʘʜʦʚ 

ʚʩʝʭ ʚʠʜʦʚ ʩʪʦʢʦʚ 

ʚʦʜ ʩ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʘ  

ʉʪʦʢ ʚʦʜ 0,43 1,30 1,60 

ʉʫʭʦʡ ʦʩʪʘʪʦʢ 0,47* 0,60 0,91 

ʅʝʬʪʝʧʨʦʜʫʢʪʳ 1,12 1,45 2,18 

ɺʟʚʝʰʝʥʥʳʝ 

ʚʝʱʝʩʪʚʘ 0,81 1,05 1,58 

ʅʠʪʨʘʪʳ 0,51 0,66 0,99 

ʍʣʦʨʠʜʳ 1,17 1,52 2,28 

ʌʪʦʨʠʜʳ 3,00 3,90 5,85 

ʌʝʥʦʣʳ 1,13 1,47 2,21 

ʍʨʦʤ 1,07 1,40 2,10 

ʄʝʜʴ 0,60 0,78 1,17 

ʎʠʥʢ 1,45 1,88 2,82 

*ʇʨʠʤʝʯʘʥʠʝ. ɾʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʚʳʜʝʣʳ ʢʦʤʧʦʥʝʥʪʳ, ʚʢʣʘʜ ʢʦʪʦʨʳʭ ʚ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜ ʆʙʠ ʧʨʝʚʳʰʘʝʪ ʚʢʣʘʜ ʩʪʦʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʦʜ.  

ɺʳʚʦʜʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʚʝʱʝʩʪʚʘ ʠ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʧʦʩʪʫʧʘʶʪ ʚ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʩʪʦʢ ʆʙʠ ʠʟ 

ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʝʨʚʳʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʥʘ ʫʯʘʩʪʢʘʭ ʚʦʜʦʩʙʦʨʦʚ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘʤʠ, ʘ 

ʚʪʦʨʳʝ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʚʦʜʦʩʙʦʨʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ  ʘʥʦʤʘʣʠʡ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʆʙʠ ʠ ʝʸ ʧʨʠʪʦʢʦʚ ʦʢʘʟʳʚʘʶʪ ʧʨʦʮʝʩʩʳ ʧʣʦʩʢʦʩʪʥʦʡ ʠ 

ʣʠʥʝʡʥʦʡ ʵʨʦʟʠʠ ʠʭ ʙʝʨʝʛʦʚ ʠ ʚʦʜʦʩʙʦʨʦʚ, ʧʨʦʜʫʢʪʳ ʢʦʪʦʨʦʡ ʩʣʫʞʘʪ 

ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʩʪʫʧʣʝʥʠʷ  ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʜʳ ʠ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʦʜʦʝʤʦʚ. 

ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜ ʆʙʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʮʝʥʪʨʘʣʴʥʦʤ ʠ ʩʝʚʝʨʥʦʤ ʫʯʘʩʪʢʝ ʠʭ ʤʠʛʨʘʮʠʠ ʯʝʨʝʟ  ʪʝʨʨʠʪʦʨʠʶ ʛʦʨʦʜʘ 

ʅʦʚʦʩʠʙʠʨʩʢʘ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʟʘʛʨʷʟʥʷʝʪ ʦʙʩʢʠʝ ʚʦʜʳ  

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʭʣʦʨʠʜʘʤʠ, ʬʪʦʨʠʜʘʤʠ, ʬʝʥʦʣʘʤʠ, ʭʨʦʤʦʤ ʠ ʮʠʥʢʦʤ. 
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ɸʥʥʦʪʘʮʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʝʣʠʯʠʥʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʪʦʢʘ ʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ. ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʳʨʫʙʢʝ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʜʝʨʝʚʴʝʚ ʩ ʫʯʘʩʪʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚʳʝʤʢʠ ʛʨʫʥʪʘ ʧʦʜ ʪʨʘʥʰʝʠ. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʪʝʨʴ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʪʦʢʘ ʩ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʫʯʠʪʳʚʘʝʪʩʷ ʤʦʜʫʣʴ ʩʪʦʢʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʛʣʫʙʠʥʳ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʘʥʜʰʘʬʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ, ʚʦʜʥʳʝ ʙʠʦʨʝʩʫʨʩʳ, ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
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Abstract. The formation of technogenic relief leads to changes in the rate of surface runoff and affects the 

natural habitat of aquatic organisms. The impact on the territory takes place when cutting down bushes and trees in 

the construction site, excavating and trenching. In determining the loss of water biological resources due to the 

redistribution of the natural runoff from the deformed surface of the catchment area, the rate of water flow, the 

impact depth and the duration of landscape restoration are taken into consideration. 

Keywords: catchment area, water resources, biological productivity 

ɺʚʝʜʝʥʠʝ 

ɺʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ (ʚʦʜʦʩʙʦʨ, ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ) ï ʪʝʨʨʠʪʦʨʠʷ, 

ʩʪʦʢ ʩ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪ ʚʦʜʥʳʡ ʦʙʲʝʢʪ. ʉʪʨʦʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʩʙʦʨʘ 

(ʨʝʣʴʝʬ, ʥʘʣʠʯʠʝ ʦʟʸʨ ʠ ʙʦʣʦʪ, ʭʘʨʘʢʪʝʨ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ) ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʥʘ ʫʩʣʦʚʠʷ ʩʪʦʢʘ ʚʦʜʳ. ʃʶʙʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʨʝʣʴʝʬʘ ʧʨʠʚʦʜʷʪ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʝʛʦ ʦʙʲʝʤʘ ʠ ʚʦʜʥʦʩʪʠ ʨʝʢ, ʘ ʥʘʨʫʰʝʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʪʦʢʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ. 

ʀʟʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʥʝʠʟʤʝʥʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠʙʨʝʞʥʳʭ ʙʠʦʪʦʧʦʚ 

ʠ ʜʦʥʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʘʭ ʚʦʜʦʪʦʢʦʚ. ɼʣʷ ʢʘʞʜʦʡ 

ʚʦʜʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʝʜʝʣʳ 
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ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ 

ʠ ʥʝʧʦʧʨʘʚʠʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ʅʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʦʢʘʟʳʚʘʶʱʝʡ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʜʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʩʨʝʜʫ ʠʭ ʦʙʠʪʘʥʠʷ ʚʘʞʥʦ 

ʫʯʝʩʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʬʘʢʪʦʨʳ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʦʜʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠʟʙʝʞʘʪʴ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʘʞʥʦ, ʢʦʛʜʘ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʚʦʜʦʪʦʢʠ. 

ɺʦʟʤʦʞʥʳʤ ʚʠʜʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʠʯʥʦʝ 

ʥʘʨʫʰʝʥʠʝ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʚ ʨʘʡʦʥʝ ʧʨʦʚʝʜʝʥʠʷ 

ʧʣʘʥʠʨʫʝʤʳʭ ʨʘʙʦʪ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʠʩʯʠʩʣʝʥʠʠ ʨʘʟʤʝʨʘ 

ʚʨʝʜʘ ʚʦʜʥʳʤ ʙʠʦʨʝʩʫʨʩʘʤ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʇʦʪʝʨʠ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʢʨʘʱʝʥʠʷ 

(ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ) ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʪʦʢʘ ʩ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʚʦʜʦʪʦʢʦʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩʦʛʣʘʩʥʦ çʄʝʪʦʜʠʢʝ ʠʩʯʠʩʣʝʥʠʷ ʨʘʟʤʝʨʘ ʚʨʝʜʘ, 

ʧʨʠʯʠʥʝʥʥʦʛʦ ʚʦʜʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤè [3]. ʇʨʠ ʠʩʯʠʩʣʝʥʠʠ 

ʨʘʟʤʝʨʘ ʚʨʝʜʘ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʘ ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʚ ʧʨʦʮʝʩʩʝ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʤʦʨʬʦʛʝʥʝʟʘ ʫʯʠʪʳʚʘʝʪʩʷ ʤʦʜʫʣʴ ʩʪʦʢʘ, ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʛʣʫʙʠʥʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ. ɺʝʣʠʯʠʥʘ ʚʨʝʜʘ ʚʦʜʥʳʤ ʙʠʦʨʝʩʫʨʩʘʤ ʠ ʩʨʝʜʝ ʠʭ ʦʙʠʪʘʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʟʦʥ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʦʩʣʝʜʥʝʛʦ ʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʘʥʜʰʘʬʪʘ.  

ʄʦʜʫʣʴ ʩʪʦʢʘ (ʚ ʚʦʜʦʪʦʢʝ) ï ʦʙʲʝʤ ʚʦʜʳ, ʩʪʝʢʘʶʱʝʡ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʧʣʦʱʘʜʠ ʙʘʩʩʝʡʥʘ (ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ) ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʜʫʣʷ ʩʪʦʢʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʨʘʩʯʝʪʘʭ, ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ ʦʥ 

ʦʪʨʘʞʘʝʪ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʜʘʥʥʳʭ ʚ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʤʦʜʫʣʴ ʩʪʦʢʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʨʘʩʭʦʜʫ 
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ʚʦʜʳ ʠ ʧʣʦʱʘʜʠ ʙʘʩʩʝʡʥʘ ʚʳʰʝ ʩʪʚʦʨʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʧʨʝʜʝʣʷʣʩʷ ʨʘʩʭʦʜ 

ʚʦʜʳ ʜʘʥʥʦʡ ʨʝʢʠ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʫʯʠʪʳʚʘʝʪʩʷ 

ʥʘʨʫʰʝʥʠʝ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʳʨʫʙʢʘ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʩʦʛʣʘʩʥʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ ʧʨʦʝʢʪʦʚ (ʨʳʭʣʝʥʠʝ ʛʨʫʥʪʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʨʘʥʰʝʡ 

ʠ ʫʧʣʦʪʥʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʚʠʞʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʨʘʟʙʠʚʢʘ 

ʢʦʪʣʦʚʘʥʦʚ ʠ ʪ.ʧ.). ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʘʥʠʨʫʶʪʩʷ ʨʘʙʦʪʳ ʧʦ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʦʪʚʝʜʝʥʥʳʭ ʟʝʤʝʣʴ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʘ ʪʘʢʞʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʦʬɻʬʠʮʠʝʥʪ ʛʣʫʙʠʥʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʣʘʥʠʨʫʝʤʳʭ ʨʘʙʦʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʩʙʦʨʥʦʡ 

ʧʣʦʱʘʜʠ [1, 6]. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʧʨʠ ʥʝʛʣʫʙʦʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ (ʩʥʷʪʠʝ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ, ʚʳʨʫʙʢʘ ʠ ʢʦʨʯʝʚʘʥʠʝ 

ʜʝʨʝʚʴʝʚ, ʨʘʟʨʘʙʦʪʢʘ ʪʨʘʥʰʝʡ, ʨʫʩʣʦʦʪʚʦʜʦʚ, ʧʨʦʭʦʞʜʝʥʠʝ ʚʝʟʜʝʭʦʜʥʦʡ 

ʪʝʭʥʠʢʠ ʧʦ ʫʯʘʩʪʢʘʤ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʟ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʣʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʚʝʨʜʦʛʦ ʧʦʢʨʳʪʠʷ, ʫʢʣʘʜʢʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ ʪʨʘʥʰʝʠ) 

ʢʦʵʬʬʠʮʠʝʥʪ ʛʣʫʙʠʥʳ ʚʨʝʤʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʚʝʥ 0,3. ɻʣʫʙʦʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ: ʨʳʪʴʝ ʢʦʪʣʦʚʘʥʦʚ, ʢʘʨʴʝʨʦʚ ʛʣʫʙʠʥʦʡ (5-10 ʤ), ʘ 

ʪʘʢʞʝ ʧʦʣʥʦʝ ʟʘʢʨʳʪʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʦʣʥʦ 

ʠʟʦʣʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʩʧʦʩʦʙʦʚ, ʪʘʢʠʭ ʢʘʢ ʱʝʙʝʥʴ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʛʣʫʙʠʥʳ ʚʨʝʤʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʚʝʥ 0,5. ʆʪʨʘʙʦʪʢʘ ʢʘʨʴʝʨʦʚ ʛʣʫʙʠʥʦʡ 

ʙʦʣʝʝ 10 ʤ, ʧʦʣʥʦʝ ʟʘʢʨʳʪʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʘʩʬʘʣʴʪʦʤ, ʙʝʪʦʥʦʤ ʠ ʜʨʫʛʠʤʠ 

ʧʦʜʦʙʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʣʶʙʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʜʦʨʦʛ, 

ʜʦʨʦʞʝʢ, ʧʣʦʱʘʜʦʢ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʦʜʦʩʙʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʛʣʫʙʠʥʳ ʚʨʝʤʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʚʝʥ 1,0  

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, ʧʨʠ ʠʩʯʠʩʣʝʥʠʠ ʨʘʟʤʝʨʘ ʚʨʝʜʘ ʚʦʜʥʳʤ 

ʙʠʦʨʝʩʫʨʩʘʤ ʠ ʩʨʝʜʝ ʠʭ ʦʙʠʪʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʣʠʯʠʥʘ ʧʦʚʳʰʘʶʱʝʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ 
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ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʤʝʯʘʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʚʦʡʩʪʚʘ ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʩ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ. ʇʦʡʤʝʥʥʳʝ ʣʫʛʘ 

ʫʤʝʨʝʥʥʦʡ ʟʦʥʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʣʝʪ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʠʩʭʦʜʥʦʛʦ ʨʝʣʴʝʬʘ. ɺ ʧʦʡʤʘʭ ʨʝʢ ʠ ʨʫʯʴʝʚ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦ-

ʢʫʩʪʘʨʥʠʯʢʦʚʦʡ ʪʫʥʜʨʳ ʠ ʫ ʙʨʦʚʢʠ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʧʦʢʨʦʚ ʰʫʨʬʦʚ ʠ ʢʘʥʘʚ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʥʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʯʝʨʝʟ 25-30 ʣʝʪ. ɺ ʪʘʝʞʥʦ-ʣʝʩʥʦʡ ʟʦʥʝ ʥʘʨʫʰʝʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʨʘʩʯʠʩʪʢʝ, ʚʳʨʫʙʢʝ ʠ ʢʦʨʯʝʚʘʥʠʠ, ʧʨʠ ʵʪʦʤ ʧʦʩʣʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʠʩʭʦʜʥʳʡ ʨʝʣʴʝʬ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. ʇʨʠ ʚʳʨʫʙʢʝ ʩʪʨʘʜʘʶʪ ʠ ʚʝʨʭʥʠʝ ʩʣʦʠ ʧʦʯʚʳ, ʧʦʜʩʪʠʣʢʘ ʠ 

ʪʨʘʚʷʥʠʩʪʳʡ ʷʨʫʩ. ʏʝʨʝʟ 10 ʣʝʪ ʧʦʩʣʝ ʩʧʣʦʰʥʦʡ ʨʫʙʢʠ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʥʦʝ 

ʨʘʟʨʘʩʪʘʥʠʝ ʣʫʛʦʚʳʭ ʚʠʜʦʚ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ 

ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʣʝʩʥʳʭ ʚʠʜʦʚ. ɺ ʩʨʝʜʥʝʤ ʯʝʨʝʟ 20 ʣʝʪ ʧʦʩʣʝ ʧʝʨʠʦʜʘ 

ʩʤʳʢʘʥʠʷ ʢʨʦʥ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠ ʩʪʝʧʝʥʴ ʦʩʚʝʱʝʥʥʦʩʪʠ ʫ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ [5]. 

ʈʝʟʫʣʴʪʘʪʳ 

ʇʨʠ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ 

ʚʦʜʥʳʝ ʙʠʦʨʝʩʫʨʩʳ ʠ ʩʨʝʜʫ ʠʭ ʦʙʠʪʘʥʠʷ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʦ ʩʠʣʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʯʥʳʝ ʜʦʣʠʥʳ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ 

ʟʘʥʠʤʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʨʦʩʩʳʧʝʡ ʟʦʣʦʪʘ. ɼʘʥʥʳʡ ʪʠʧ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 

ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʥʘʨʫʰʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʪʨʘʙʦʪʢʠ ʟʦʣʦʪʦʥʦʩʥʳʭ ʨʦʩʩʳʧʝʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʝʣʴʝʬ ʧʦʡʤʝʥʥʦ-ʨʫʩʣʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʠ ʜʦʣʠʥ ʨʝʢ ʟʘʤʝʥʷʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʬʦʨʤʘʤʠ: ʦʪʚʘʣʘʤʠ, 

ʚʳʨʦʚʥʝʥʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ ʩ ʦʪʩʪʦʡʥʠʢʘʤʠ ʠ ʚʦʜʦʦʪʚʦʜʥʳʤʠ ʢʘʥʘʣʘʤʠ, 

ʪʨʘʥʰʝʷʤʠ ʨʘʟʣʠʯʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʵʨʦʟʠʦʥʥʳʤʠ ʢʘʥʘʚʘʤʠ. ʉʦʢʨʘʱʝʥʠʝ 

ʩʪʦʢʘ ʩ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʪʝʭʥʦʛʝʥʥʘʷ ʬʦʨʤʘ ʨʝʣʴʝʬʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʟʘʜʝʨʞʢʠ 

ʯʘʩʪʠ ʩʪʦʢʘ ʚ ʪʝʭʥʦʛʝʥʥʳʭ ʜʝʧʨʝʩʩʠʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʦʪʨʘʙʦʪʢʠ 
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ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʚʦʜʦʪʦʢʦʚ ʤʝʥʷʶʪʩʷ: ʥʘʨʫʰʘʝʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʧʦʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ 

ʙʘʟʠʩ ʵʨʦʟʠʠ, ʤʝʥʷʝʪʩʷ ʧʨʠʨʦʜʥʘʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ ʚʦʜʦʪʦʢʘ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʧʨʫʜʦʚ-ʦʪʩʪʦʡʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʩʠʩʪʝʤʝ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʪʘʢʞʝ ʤʝʥʷʝʪ ʩʪʨʫʢʪʫʨʫ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ ʨʘʡʦʥʘ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ [4].  

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʛʘʟʦʧʨʦʚʦʜʘ, ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ 

ʯʘʩʪʠʯʥʦʝ ʥʘʨʫʰʝʥʠʝ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ, ʩʚʷʟʘʥʥʦʝ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʟʝʤʣʷʥʳʭ ʠ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, 

ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʝʣʴʝʬʘ. ɺʳʨʫʙʢʘ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʘʭ ʪʨʘʩʩʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʠʟʤʝʥʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʛʨʫʥʪʦʚʦʛʦ ʩʪʦʢʘ, 

ʥʘʨʫʰʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʜʨʝʥʘʞʘ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʮʝʣʦʩʪʥʦʩʪʠ 

ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [2]. ʇʨʠ ʧʨʦʢʣʘʜʢʝ ʧʦʜʚʦʜʥʳʭ ʠ ʥʘʜʚʦʜʥʳʭ 

ʧʝʨʝʭʦʜʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʩʪʦʚ ʚʦʜʦʪʦʢʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʦʢʨʘʱʝʥʠʷ ʯʘʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ 

ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʜʦʪʦʢʦʚ. ʄʘʩʰʪʘʙʳ ʚʦʟʜʝʡʩʪʚʠʷ ʚ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ 

ʥʘʨʫʰʘʝʤʦʡ ʧʣʦʱʘʜʠ ʠ ʛʣʫʙʠʥʝ ʥʘʨʫʰʝʥʠʡ.  

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʢʘ ʠ ʝʝ ʚʦʜʦʩʙʦʨ ð ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ, ʨʝʘʛʠʨʫʶʱʘʷ ʥʘ ʣʶʙʦʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʥʘ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪ ʩʪʦʢ ʩ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʠʜʨʦʙʠʦʥʪʦʚ. 

ʉʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʪʦʢʘ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʠ ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʵʢʦʩʠʩʪʝʤʝ. ʇʨʠ ʦʮʝʥʢʝ ʨʘʟʤʝʨʘ ʚʨʝʜʘ, ʧʨʠʯʠʥʝʥʥʦʛʦ ʚʦʜʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʨʝʩʫʨʩʘʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʦʪʝʨʠ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ 
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ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʪʦʢʘ ʩ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʣʦʱʘʜʴ ʦʩʫʰʘʝʤʳʭ ʤʝʣʢʦʚʦʜʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʪʨʝʪʠ ʚʩʝʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ  ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʩʝʛʦ ʚʦʜʦʝʤʘ. ɹʠʦʤʘʩʩʘ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʝʥʪʦʩʘ ʥʘ ʚʨʝʤʝʥʥʦ ʟʘʪʦʧʣʷʝʤʳʭ ʧʣʦʱʘʜʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʟʦʥʝ ʧʦʩʪʦʷʥʥʦʛʦ 

ʟʘʪʦʧʣʝʥʠʷ. ʇʨʠ ʦʙʩʳʭʘʥʠʠ ʛʣʠʥʠʩʪʳʭ ʠ ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʦʚ, ʥʘʩʝʣʷʶʱʠʝ ʠʭ ʦʨʛʘʥʠʟʤʳ ʧʦʛʠʙʘʶʪ, ʥʘ 

ʦʩʥʦʚʥʳʭ ʧʝʩʯʘʥʦ-ʠʣʠʩʪʳʭ ʙʠʦʪʦʧʘʭ ʚʳʞʠʚʘʶʪ ʜʦ ʟʘʧʦʣʥʝʥʠʷ ʚʦʜʦʝʤʘ. ʅʝʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʥʘ ʵʪʦʤ ʙʠʦʪʦʧʝ 

ʩʚʷʟʘʥʳ ʩ ʚʳʝʜʘʥʠʝʤ ʧʪʠʮʘʤʠ ʠ ʨʘʟʤʳʚʦʤ ʛʨʫʥʪʦʚ ʚʦ ʚʨʝʤʷ ʚʦʣʥʦʙʦʷ. ʇʦʚʳʰʝʥʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ 

ʦʙʣʘʜʘʶʪ ʯʫʞʝʨʦʜʥʳʝ ʤʦʣʣʶʩʢʠ Viviparus viviparous L., ʯʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʤ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʙʦʨʠʛʝʥʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. 
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Abstract. The area of drained shallow water is about one third of the total reservoir and is of great 

importance for the species diversity and biological productivity of the reservoir. Biomass and variability of benthos 

in temporarily flooded areas are much higher than in the zone of constant flooding. When the clayey and sandy soils 

dry up, the inhabitants die. Small losses are associated with the grazing by birds and erosion during the waves. Alien 

Viviparus viviparus L. shellfish have high survival rate that makes them competitive with native organisms. 

Keywords: reservoir, littoral zone, drainage, zoobenthos, survival 

ʇʣʦʱʘʜʴ ʤʝʣʢʦʚʦʜʠʡ ʩ ʛʣʫʙʠʥʘʤʠ ʤʝʥʝʝ 5 ʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30 % (35 

ʪʳʩ. ʛʘ) ʚʩʝʛʦ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʯʪʦ, ʥʘʨʷʜʫ ʩ ʙʦʣʴʰʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʙʠʦʪʦʧʦʚ, ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʚʳʩʦʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʚʠʜʦʚʦʛʦ 

ʙʦʛʘʪʩʪʚʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʩʝʛʦ ʚʦʜʦʝʤʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʦʙʠʪʘʪʝʣʠ ʣʠʪʦʨʘʣʠ ʠʩʧʳʪʳʚʘʶʪ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʙʦʣʴʰʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʪʝʨʤʠʯʝʩʢʦʛʦ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ. ʂ ʦʩʥʦʚʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʘʤ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʝʞʝʛʦʜʥʫʶ ʩʨʘʙʦʪʢʫ ʫʨʦʚʥʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ 5 ʤ ʠ ʙʦʣʝʝ, ʚʦ ʚʨʝʤʷ 

ʢʦʪʦʨʦʡ ʩ ʥʦʷʙʨʷ ʧʦ ʘʧʨʝʣʴ ʤʝʣʢʦʚʦʜʥʘʷ ʟʦʥʘ ʧʦʣʥʦʩʪʴʶ ʦʩʫʰʘʝʪʩʷ. ɺ 

ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʘʟʳʚʘʝʪʩʷ ʦʨʛʘʥʠʟʤʳ ʟʦʦʙʝʥʪʦʩʘ, 

ʧʦʛʠʙʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʩʳʭʘʥʠʷ ʠ ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʦʚ ʚ 

ʅʦʚʦʩʠʙʠʨʩʢʦʤ ʠ ʙʦʣʴʰʠʥʩʪʚʝ ʜʨʫʛʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱ [2, 3, 4]. 

ɿʘʜʘʯʝʡ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʟʦʦʙʝʥʪʦʩʘ ʥʘ ʨʘʟʣʠʯʥʳʭ 
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ʙʠʦʪʦʧʘʭ ʚʨʝʤʝʥʥʦ ʟʘʪʦʧʣʷʝʤʦʡ ʟʦʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʨʘʟʣʠʯʥʳʝ ʧʦ 

ʚʦʜʥʦʩʪʠ ʛʦʜʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʙʱʝʩʪʚ ʟʦʦʙʝʥʪʦʩʘ ʥʘ ʦʙʩʦʭʰʠʭ ʤʝʣʢʦʚʦʜʴʷʭ 

ʀʨʤʝʥʩʢʦʛʦ ʧʣʝʩʘ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2005, 

2008, 2009 ʠ 2012 ʛʛ.  ʆʪʙʦʨ ʧʨʦʙ ʥʘʯʠʥʘʣʩʷ ʝʱʝ ʜʦ ʨʘʩʧʘʣʝʥʠʷ ʣʴʜʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʩʭʦʜʘ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʘʧʨʝʣʝ ʠ ʧʨʦʜʦʣʞʘʣʩʷ ʜʦ 

ʟʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʠʶʥʝ. ʀʟʫʯʘʣʘʩʴ ʙʝʥʪʦʬʘʫʥʘ, ʥʘʩʝʣʷʶʱʘʷ 

ʦʩʥʦʚʥʳʝ ʛʨʫʥʪʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ - ʧʝʩʢʠ, ʚʳʭʦʜʳ ʛʣʠʥ ʠ ʠʣʳ, ʦʙʦʛʘʱʝʥʥʳʝ 

ʜʝʪʨʠʪʦʤ ʚ ʟʘʣʠʚʘʭ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʨʠʙʨʝʞʥʳʡ ʙʠʦʪʦʧ 

ʩʦʩʪʦʷʣ ʠʟ ʢʦʤʧʣʝʢʩʘ ʚʩʝʭ ʵʪʠʭ ʛʨʫʥʪʦʚ, ʚ ʢʦʪʦʨʦʤ ʠʣʳ ʥʘ ʛʨʘʥʠʮʝ ʩ ʟʦʥʦʡ 

ʧʦʩʪʦʷʥʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʶʪʩʷ ʟʘʠʣʝʥʥʳʤʠ ʧʝʩʢʘʤʠ ʠ 

ʧʝʨʝʭʦʜʷʪ ʚ ʧʝʩʯʘʥʳʝ ʧʣʷʞʠ, ʨʝʞʝ ʛʣʠʥʠʩʪʳʝ ʦʪʤʝʣʠ, ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ 

ʢʨʦʤʢʠ. 

ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʜʥʦʯʝʨʧʘʪʝʣʝʤ ʇʝʪʝʨʩʝʥʘ ʩ ʧʣʦʱʘʜʴʶ ʟʘʭʚʘʪʘ 355 

ʩʤ
2
, ʥʘ ʛʣʫʙʠʥʫ ʚ 20 ʩʤ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʚ 5 ʜʥʝʡ. ʅʘ ʟʘʪʦʧʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʜʣʷ ʦʪʣʦʚʘ ʧʦʜʚʠʞʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʧʨʠʤʝʥʷʣʘʩʴ ʠ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʜʨʘʛʘ ʩ 

ʚʭʦʜʥʳʤ ʦʪʚʝʨʩʪʠʝʤ 40x25 ʩʤ ʠ ʩʘʣʘʟʦʯʥʳʡ ʪʨʘʣ ʩ ʚʭʦʜʥʳʤ ʦʪʚʝʨʩʪʠʝʤ 50 

x40 ʩʤ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʧʦ ʪʦʣʱʠʥʝ ʛʨʫʥʪʘ ʚ 2009 ʠ 

2012 ʛʛ. ʚʳʨʝʟʘʣʠʩʴ ʢʦʣʦʥʢʠ ʛʨʫʥʪʘ ʧʣʦʱʘʜʴʶ 324 ʩʤ
2
, ʥʘ ʛʣʫʙʠʥʫ ʜʦ 50 ʩʤ. 

ɺʩʝʛʦ ʟʘ 4 ʩʝʟʦʥʘ ʙʳʣʦ ʩʦʙʨʘʥʦ ʠ ʦʙʨʘʙʦʪʘʥʦ 467 ʧʨʦʙ ʤʘʢʨʦʙʝʥʪʦʩʘ. 

ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʧʨʝʣʝ, ʢʦʛʜʘ ʦʙʩʦʭʰʘʷ ʘʢʚʘʪʦʨʠʷ 

ʟʘʥʠʤʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʣʦʱʘʜʴ, ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʚʩʪʨʝʯʝʥʳ ʥʘ ʚʩʝʭ 

ʧʣʦʱʘʜʷʭ ʚʩʝʭ ʙʠʦʪʦʧʦʚ, ʦʙʚʦʜʥʝʥʥʳʭ ʧʝʨʝʜ ʣʝʜʦʩʪʘʚʦʤ. ʅʘ ʠʣʘʭ ʠ ʧʝʩʢʘʭ 

ʦʨʛʘʥʠʟʤʳ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʪʦʣʱʝ ʛʨʫʥʪʘ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 50 ʩʤ, ʥʘ ʛʣʠʥʘʭ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʩʣʦʝ 2-3 ʩʤ. 

ʅʘ ʚʩʝʭ ʛʨʫʥʪʘʭ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʥʠʞʘʣʦʩʴ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ 

ʟʦʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ ʢ ʚʝʨʭʥʠʤ ʛʦʨʠʟʦʥʪʘʤ ʣʠʪʦʨʘʣʠ ʧʨʠ ʅʇʋ 

(ʥʦʨʤʘʣʴʥʳʡ ʧʦʜʧʦʨʥʳʡ ʫʨʦʚʝʥʴ, 108,50 ʤ). ɽʩʣʠ ʥʘ ʫʯʘʩʪʢʘʭ, ʛʨʘʥʠʯʘʱʠʭ ʩ 

ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʩʪʨʝʯʘʣʦʩʴ ʜʦ 27 ʚʠʜʦʚ ʟʦʦʙʝʥʪʦʩʘ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧ, ʪʦ ʥʘ ʛʦʨʠʟʦʥʪʘʭ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʫʨʦʚʥʷʤʠ ʚʦʜʳ ʧʝʨʝʜ ʣʝʜʦʩʪʘʚʦʤ 
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ʩʦʭʨʘʥʷʣʦʩʴ ʥʝ ʙʦʣʝʝ 1-2 ʚʠʜʦʚ ʣʠʯʠʥʦʢ ʭʠʨʦʥʦʤʠʜ, ʯʘʱʝ ʚʩʝʛʦ Lipiniella 

arenicola Schilova. ɺ ʛʨʫʥʪʘʭ, ʦʙʩʦʭʰʠʭ ʜʦ ʣʝʜʦʩʪʘʚʘ, ʣʠʙʦ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ.  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʚʠʜʦʚ ʦʪ 19 ʜʦ 27 ʚʩʪʨʝʯʝʥʦ ʥʘ ʛʣʠʥʠʩʪʳʭ 

ʛʨʫʥʪʘʭ. ʊʦʣʴʢʦ ʥʘ ʵʪʠʭ ʙʠʦʪʦʧʘʭ ʚ ʧʨʦʙʘʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʧʠʷʚʢʠ, 

ʨʫʯʝʡʥʠʢʠ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʢʦʪʦʨʳʝ ʚʳʞʠʚʘʣʠ ʙʣʘʛʦʜʘʨʷ 

ʩʦʭʨʘʥʝʥʠʶ ʚʣʘʛʠ ʚ ʧʦʥʠʞʝʥʠʷʭ ʤʠʢʨʦʨʝʣʴʝʬʘ ʵʪʠʭ ʛʨʫʥʪʦʚ. ʅʘ ʠʣʘʭ 

ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʥʠʞʘʝʪʩʷ, ʠ ʜʦʥʥʘʷ ʬʘʫʥʘ ʬʦʨʤʠʨʫʝʪʩʷ 17-23 ʚʠʜʘʤʠ 

ʦʣʠʛʦʭʝʪ, ʤʦʣʣʶʩʢʦʚ ʠ ʭʠʨʦʥʦʤʠʜ. ʇʝʩʢʠ ʙʳʣʠ ʟʘʩʝʣʝʥʳ 4-5 ʚʠʜʘʤʠ 

ʭʠʨʦʥʦʤʠʜ, ʠ ʝʜʠʥʠʯʥʳʤʠ ʤʦʣʣʶʩʢʘʤʠ ʠʟ ʨʦʜʘ Pisidiidae. 

ʅʘ ʪʚʝʨʜʳʭ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ ʜʦʤʠʥʠʨʦʚʘʣʠ ʢʨʫʧʥʳʝ ʤʦʣʣʶʩʢʠ 

Anadonta piscinalis Nilss. ʠ ʯʫʞʝʨʦʜʥʳʡ ʚʠʜ Viviparus viviparus L., ʥʘ ʢʦʪʦʨʳʭ 

ʧʨʠʭʦʜʠʣʦʩʴ 96,2-100 %  ʚʩʝʡ ʙʠʦʤʘʩʩʳ ʙʝʥʪʦʩʘ 177,70-2244,21 ʛ/ʤ
2
. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʜʦʥʥʦʡ ʬʘʫʥʳ ʥʘ ʵʪʦʤ ʙʠʦʪʦʧʝ  ʥʘʙʣʶʜʘʣʦʩʴ ʚ 2005 

ʛ., ʧʨʠ ʩʪʘʥʦʚʣʝʥʠʠ ʣʝʜʦʩʪʘʚʘ ʜʦ ʥʘʯʘʣʘ ʦʩʫʰʝʥʠʷ ʚʦʜʦʝʤʘ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʚʦʜʥʦʩʪʠ 2004 ʛ. (ʪʘʙʣʠʮʘ 1). ʇʦʩʣʝ ʢʨʘʡʥʝ ʤʘʣʦʚʦʜʥʦʛʦ 2008 ʛ. 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʙʠʦʪʦʧʘ ʩʥʠʞʘʝʪʩʷ, ʘ A. piscinalis ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʝʪ. 

ʄʦʣʣʶʩʢ V. viviparus ʚ 2009 ʛ. ʚʩʪʨʝʯʘʣʩʷ ʣʠʰʴ ʚʜʦʣʴ ʛʨʘʥʠʮʳ ʧʦʩʪʦʷʥʥʦʛʦ 

ʟʘʪʦʧʣʝʥʠʷ. 

ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚ ʠ ʙʠʦʤʘʩʩʘ ʙʝʥʪʦʩʘ ʥʘ ʦʙʩʦʭʰʠʭ ʛʨʫʥʪʘʭ 

ʚ ʘʧʨʝʣʝ 2005, 2008 ʠ 2012 ʛʛ., ʛ/ʤ
2
 

ɻʨʫʧʧʳ 

ʦʨʛʘʥʠʟʤʦʚ 

ɻʣʠʥʳ ʀʣ r

2005 2008 2012 2005 2008 2012 

Chironomidae 0,756 2,486 0,336 3,761 2,462 8,352 

Bivalvia 60,210 106,467 6,946 6,262 3,987 9,359 

Gastropoda 2184,0 704,082 177,7 4,035 0,319 6,843 

Amphipoda 0 0,028 0 0 0 0 

ʇʨʦʯʠʝ 0 0,246 0,005 0 0,045 0 

ɺʩʝʛʦ 2244,966 813,309 184,988 14,058 6,813 24,554 

ʅʘ ʟʘʠʣʝʥʥʳʭ ʛʨʫʥʪʘʭ ʙʠʦʤʘʩʩʘ ʙʝʥʪʦʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʪʘʢ ʢʘʢ 

ʩʦʟʜʘʝʪʩʷ ʤʝʣʢʠʤʠ ʦʨʛʘʥʠʟʤʘʤʠ - ʣʠʯʠʥʢʘʤʠ ʭʠʨʦʥʦʤʠʜ ʠ ʤʦʣʣʶʩʢʘʤʠ ʠʭ 

ʨʦʜʦʚ Shaerium ʠ Pisidium.  
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ʅʘ ʧʝʩʢʘʭ ʟʦʦʙʝʥʪʦʩ ʙʝʜʝʥ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʦ, ʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ï 2,198-4,304 ʛ/ʤ
2
. ʊʦʣʴʢʦ ʚ 2012 ʛ., ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʨʘʩʩʝʣʝʥʠʝʤ V. 

viviparus, ʙʠʦʤʘʩʩʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʮʠʷʭ ʩ ʵʪʠʤʠ ʤʦʣʣʶʩʢʘʤʠ ʜʦʩʪʠʛʘʣʘ 53 

ʛ/ʤ
2
, ʦʜʥʘʢʦ ʫʞʝ ʚ ʘʧʨʝʣʝ ʚʩʝ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʙʝʟʞʠʟʥʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ɺ ʟʦʥʝ ʧʦʩʪʦʷʥʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʠʣʠʩʪʳʭ ʛʨʫʥʪʦʚ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʥʥʦʡ ʬʘʫʥʳ ʚ ʵʪʠ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ï 

3,523 ʛ/ʤ
2
 [1].  

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʘʙʦʨʠʛʝʥʥʦʛʦ ʟʦʦʙʝʥʪʦʩʘ, 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʤʝʥʴʰʝ ʟʘʚʠʩʷʪ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʩʪʘʥʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʦʜʦʝʤʘ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʜʥʘ ʦʩʫʰʝʥʥʦʡ ʣʠʪʦʨʘʣʠ ʠ ʫʨʦʚʥʝʤ ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʣʝʜʦʩʪʘʚʘ.  

ʅʘ ʦʩʥʦʚʥʦʤ ʙʠʦʪʦʧʝ ʤʘʢʩʠʤʘʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʙʝʥʪʦʩʘ ʧʦʩʪʦʷʥʥʦ 

ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʛʦʨʠʟʦʥʪʘʭ 110,5-111,0 ʤ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ 

ʟʥʘʯʝʥʠʝ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʩʫʰʝʥʠʷ ʚʦʜʦʝʤʘ (106,96ï108,82 

ʤ) ʠ ʅʇʋ ʚʦʜʦʝʤʘ (ʨʠʩ. 1). ʕʪʦʪ ʫʯʘʩʪʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʜʦʰʚʫ 

ʨʝʟʢʦʛʦ ʩʢʣʦʥʘ ʜʥʘ, ʢʦʪʦʨʳʤ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚʳʨʦʚʥʝʥʥʘʷ ʧʨʠʙʨʝʞʥʘʷ ʦʪʤʝʣʴ. 

ʋʟʢʘʷ ʧʦʣʦʩʘ ʜʥʘ, ʛʨʘʥʠʯʘʱʘʷ ʩ ʦʙʨʳʚʠʩʪʳʤ ʩʢʣʦʥʦʤ, ʩʣʫʞʠʪ ʤʝʩʪʦʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʙʦʨʠʛʝʥʥʳʭ ʙʨʶʭʦʥʦʛʠʭ ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʥʘ 

ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 84,9 ʜʦ 97,1 % ʚʩʝʡ ʙʠʦʤʘʩʩʳ.  

ʅʘ ʧʦʣʦʛʦʤ ʫʯʘʩʪʢʝ ʦʪ ʩʢʣʦʥʘ ʜʦ ʫʨʝʟʘ ʚʦʜʳ ʜʦʥʥʘʷ ʬʘʫʥʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʭʠʨʦʥʦʤʠʜ. ʕʪʠ 

ʦʨʛʘʥʠʟʤʳ ʩʣʝʜʫʶʪ ʚʩʣʝʜ ʟʘ ʦʪʩʪʫʧʘʶʱʝʡ ʚʦʜʦʡ, ʥʦ ʚ ʟʘʚʝʨʰʘʶʱʠʡ ʧʝʨʠʦʜ 

ʩʨʘʙʦʪʢʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʦʛʜʘ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʫʨʦʚʝʥʴ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ ʜʦ 

10 ʩʤ ʠ ʙʦʣʝʝ, ʥʝ ʧʦʣʥʦʩʪʴʶ ʧʦʢʠʜʘʶʪ ʦʙʩʳʭʘʶʱʠʝ ʦʪʤʝʣʠ. ɹʠʦʤʘʩʩʘ 

ʙʝʥʪʦʩʘ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʦʙʳʯʥʦ ʥʝ ʚʝʣʠʢʘ, ʪʘʢ ʢʘʢ ʦʥ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ 

ʩʣʫʯʘʡʥʦʛʦ ʥʘʙʦʨʘ ʥʘʠʙʦʣʝʝ ʤʝʣʢʠʭ ʠ ʧʦʜʚʠʞʥʳʭ ʚʠʜʦʚ ʤʠʛʨʠʨʫʶʱʠʭ ʩ 

ʦʙʩʳʭʘʶʱʠʭ ʧʣʦʱʘʜʝʡ. ʅʘ ʤʠʛʨʘʥʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 70,1% ʚʩʝʛʦ 

ʟʦʦʙʝʥʪʦʩʘ. 

ʅʘ ʧʨʠʙʨʝʞʥʳʭ ʤʝʣʢʦʚʦʜʴʷʭ, ʦʙʩʦʭʰʠʭ ʚ ʥʘʯʘʣʝ ʟʠʤʳ, ʜʦʥʥʘʷ ʬʘʫʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʛʘʯʝ ʠ ʩʪʘʙʠʣʴʥʝʝ.  ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚ 
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ʧʨʠʙʨʝʞʴʝ ʚ 2005 ʠ 2012 ʛʛ. ʙʠʦʮʝʥʦʟʘ Lipiniella arenicola, ʚʠʜʘ ʭʦʨʦʰʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʛʦ ʢ ʚʳʞʠʚʘʥʠʶ ʚ ʦʙʩʦʭʰʠʭ ʛʨʫʥʪʘʭ.  

 
ʈʠʩ. 1 ï ɹʠʦʤʘʩʩʘ ʘʙʦʨʠʛʝʥʥʦʛʦ ʟʦʦʙʝʥʪʦʩʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʦʙʩʦʭʰʝʡ ʣʠʪʦʨʘʣʠ 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʩʝʛʦ ʙʝʥʪʦʩʘ ʵʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʙʠʦʤʘʩʩ ʧʦ ʣʠʪʦʨʘʣʠ ʠʩʯʝʟʘʝʪ, ʪʘʢ ʢʘʢ ʯʠʩʣʝʥʥʦʩʪʴ ʯʫʞʝʨʦʜʥʦʛʦ ʤʦʣʣʶʩʢʘ 

V. viviparus ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʦʪ ʦʙʩʦʭʰʝʛʦ ʩʢʣʦʥʘ ʜʥʘ ʢ ʫʨʝʟʫ ʚʦʜʳ 

ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʦʪ ʝʜʠʥʠʯʥʳʭ ʦʩʦʙʝʡ ʜʦ 5-6 ʪʳʩ. ʵʢʟ./ʤ
2
, ʧʨʠ ʦʙʱʝʡ 

ʤʘʩʩʝ ʚ 13-16 ʢʛ/ʤ
2
. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʘʙʦʨʠʛʝʥʥʦʛʦ ʙʝʥʪʦʩʘ ʥʘʧʨʦʪʠʚ, ʩʦʟʜʘʝʪʩʷ 

ʣʠʯʠʥʢʘʤʠ ʭʠʨʦʥʦʤʠʜ ʚʳʰʝ ʠ ʥʠʞʝ ʧʦʜʚʦʜʥʦʛʦ ʩʢʣʦʥʘ, ʠʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ 2008 ʛ., ʢʦʛʜʘ ʚ ʜʦʥʥʦʡ ʬʘʫʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣ 

ʚʠʜ ʜʦʤʠʥʘʥʪ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʣʠʪʦʨʘʣʠ L. arenicola (ʨʠʩ. 2). 

ɻʠʙʝʣʴ ʟʦʦʙʝʥʪʦʩʘ ʥʘ ʦʙʩʦʭʰʠʭ ʛʣʠʥʠʩʪʳʭ ʤʝʣʢʦʚʦʜʴʷʭ ʠ ʥʘ ʧʝʩʯʘʥʳʭ 

ʦʪʤʝʣʷʭ ʚʜʦʣʴ ʦʩʪʨʦʚʦʚ ʥʘʯʠʥʘʝʪʩʷ ʫʞʝ ʘʧʨʝʣʝ. ʅʘ ʧʣʦʪʥʳʭ ʛʣʠʥʠʩʪʳʭ 

ʛʨʫʥʪʘʭ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʩʠʣʴʥʳʭ ʥʦʯʥʳʭ ʟʘʤʦʨʦʟʢʦʚ, ʪʘʢ ʢʘʢ ʚʳʰʝʜʰʠʝ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʨʛʘʥʠʟʤʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʚʥʦʚʴ ʙʳʩʪʨʦ ʟʘʛʣʫʙʠʪʴʩʷ ʚ ʛʨʫʥʪ 

ʠ ʚʳʞʠʚʘʶʪ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʦʩʦʙʠ ʤʦʣʣʶʩʢʦʚ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʜʦʧʦʣʟʘʶʱʠʝ ʧʦ ʚʣʘʞʥʦʤʫ ʛʨʫʥʪʫ ʜʦ ʚʦʜʳ. ɹʳʩʪʨʦʝ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʯʠʩʪʳʭ 

ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʦʚ ʧʦʩʣʝ ʦʪʪʘʠʚʘʥʠʷ ʪʘʢ ʞʝ ʚʝʜʝʪ ʢ ʛʠʙʝʣʠ ʥʘʩʝʣʷʶʱʠʭ ʠʭ 

ʭʠʨʦʥʦʤʠʜ ʠ ʤʦʣʣʶʩʢʦʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʪʦʣʱʠʥʦʡ 12-14 ʩʤ, ʯʪʦ ʙʣʠʟʢʦ ʢ ʩʫʪʦʯʥʳʤ ʟʥʘʯʝʥʠʷʤ 
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ʧʘʜʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʚʦʜʦʝʤʝ. ʋʞʝ ʚ ʧʦʩʣʝʜʥʠʭ ʯʠʩʣʘʭ ʘʧʨʝʣʷ ʧʦ ʚʩʝʡ 

ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʦʣʱʝ ʚ 0,5 ʤ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ.  

ʅʘ ʦʩʥʦʚʥʦʤ ʟʘʠʣʝʥʥʦʤ ʙʠʦʪʦʧʝ, ʢʦʪʦʨʳʡ ʩʤʝʥʷʝʪʩʷ ʧʝʩʢʘʤʠ ʣʠʰʴ ʚ 

ʧʨʠʙʨʝʞʴʝ, ʚʩʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʙʝʥʪʦʩʘ (ʦʣʠʛʦʭʝʪʳ, ʤʦʣʣʶʩʢʠ, 

ʭʠʨʦʥʦʤʠʜʳ) ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʪʦʣʱʝ ʚʣʘʞʥʳʭ ʛʨʫʥʪʦʚ ʜʦ ʟʘʪʦʧʣʝʥʠʷ ʚ ʤʘʝ-

ʠʶʥʝ. ʇʦʛʠʙʘʶʪ ʣʠʰʴ ʦʨʛʘʥʠʟʤʳ, ʦʙʠʪʘʶʱʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʘ, ʩ ʥʠʟʢʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʟʘʢʘʧʳʚʘʥʠʶ, ʧʠʷʚʢʠ, ʨʘʢʦʦʙʨʘʟʥʳʝ, ʣʠʯʠʥʢʠ ʨʫʯʝʡʥʠʢʦʚ ʠ 

ʧʦʜʝʥʦʢ. ʏʠʩʣʝʥʥʦʩʪʴ ʪʘʢʠʭ ʧʦʜʚʠʞʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʝ ʚʝʣʠʢʘ ʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʫʩʧʝʚʘʝʪ ʫʡʪʠ ʚ ʟʦʥʫ ʧʦʩʪʦʷʥʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ.  

ʅʘ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʣʠʪʦʨʘʣʠ, ʥʘʩʝʣʝʥʥʳʭ ʪʦʣʴʢʦ ʣʠʯʠʥʢʘʤʠ 

ʭʠʨʦʥʦʤʠʜ, ʚ ʘʧʨʝʣʝ 84,7 % ʯʠʩʣʝʥʥʦʩʪʠ ʠ 76,4 % ʙʠʦʤʘʩʩʳ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʛʣʫʙʠʥʦʡ ʤʝʥʝʝ 7 ʩʤ. ɺ ʵʪʦ ʚʨʝʤʷ ʦʥ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʚʳʝʜʘʥʠʶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʫʭʦʧʫʪʥʳʤʠ ʧʪʠʮʘʤʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʪʘʡ 

ʩʢʚʦʨʮʦʚ. ʇʦ ʤʝʨʝ ʚʳʩʳʭʘʥʠʷ ʛʨʫʥʪʘ ʭʠʨʦʥʦʤʠʜʳ ʟʘʨʳʚʘʶʪʩʷ ʚ ʥʠʞʥʠʝ ʩʣʦʠ 

ʠ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 7ï15 ʩʤ. ɻʠʙʝʣʴ ʙʝʥʪʦʩʘ ʢ ʥʘʯʘʣʫ ʟʘʪʦʧʣʝʥʠʷ 

ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 5,5ï24,8 % ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ. 

ʅʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʦʩʫʰʘʝʤʳʭ ʠʣʠʩʪʳʭ ʛʨʫʥʪʘʭ, ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʫʨʝʟʘ ʚʦʜʳ, ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ  ʩʣʦʝ ʥʘʭʦʜʠʪʩʷ 42,4-45,9 % 

ʙʠʦʤʘʩʩʳ ʣʠʯʠʥʦʢ ʭʠʨʦʥʦʤʠʜ ʠ 79,4-85,1 % ʙʠʦʤʘʩʩʳ ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ ʠ ʦʥʠ ʚʧʦʣʥʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʦʢʦʣʦʚʦʜʥʳʭ ʧʪʠʮ. ʅʘ ʚʦʣʞʩʢʠʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʙʝʥʪʦʩ ʵʪʠʭ ʙʠʦʪʦʧʦʚ ʥʘ 70-80% ʧʦʪʨʝʙʣʷʝʪʩʷ ʢʫʣʠʢʘʤʠ [5]. 

ʅʘ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʵʪʘ ʛʨʫʧʧʘ ʧʪʠʮ ʤʘʣʦʯʠʩʣʝʥʥʘ ʠ ʥʝ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʥʥʦʡ ʬʘʫʥʳ. 

ʅʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʧʝʨʝʞʠʚʘʶʪ ʧʝʨʠʦʜ ʦʩʫʰʝʥʠʷ ʙʨʶʭʦʥʦʛʠʝ 

ʤʦʣʣʶʩʢʠ V. viviparous L., ʢʦʪʦʨʳʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʩʪʠʛʘʶʪ ʦʙʚʦʜʥʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʠʣʠ ʠʟʥʘʯʘʣʴʥʦ ʟʘʢʘʧʳʚʘʶʪʩʷ ʥʘ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ ʥʘ ʛʣʫʙʠʥʫ ʙʦʣʝʝ 7 

ʩʤ, ʯʪʦ ʠʤ ʧʦʟʚʦʣʠʣʦ ʩʪʘʪʴ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʪʦʧʣʷʝʤʦʡ 

ʘʢʚʘʪʦʨʠʠ. 
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ʈʠʩ. 2 ï ʏʠʩʣʝʥʥʦʩʪʴ ʘʙʦʨʠʛʝʥʥʦʛʦ ʟʦʦʙʝʥʪʦʩʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʦʙʩʦʭʰʝʡ 

ʣʠʪʦʨʘʣʠ 

ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʡ ʫʱʝʨʙ ʜʦʥʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ ʦʪʢʨʳʪʳʭ ʠʣʠʩʪʳʭ 

ʠ ʧʝʩʯʘʥʳʭ ʦʪʤʝʣʝʡ ʥʘʥʦʩʠʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʦʣʥ ʚ ʧʝʨʠʦʜ ʟʘʪʦʧʣʝʥʠʷ. 

ɼʘʞʝ ʧʣʦʪʥʳʝ ʠʣʳ ʨʘʟʤʳʚʘʶʪʩʷ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 40 ʩʤ, ʘ ʥʘʩʝʣʷʶʱʠʝ ʠʭ 

ʦʨʛʘʥʠʟʤʳ ʧʦʛʠʙʘʶʪ.  ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʝʥʪʦʩʘ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʧʨʦʠʩʭʦʜʠʪ 

ʣʠʰʴ ʢ ʠʶʣʶ, ʧʦʩʣʝ ʦʪʨʦʞʜʝʥʠʷ ʤʦʣʦʜʠ ʭʠʨʦʥʦʤʠʜ.  

ɺʳʚʦʜʳ. ɻʨʫʥʪʳ ʦʩʫʰʘʝʤʦʡ ʣʠʪʦʨʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʘʤʠ, ʧʝʩʢʘʤʠ 

ʠ ʠʣʘʤʠ. ʆʩʥʦʚʥʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʝʪ ʩʤʝʰʘʥʥʳʡ ʙʠʦʪʦʧ, ʥʘ ʢʦʪʦʨʦʤ ʧʦ 

ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʦʪ ʨʫʩʣʘ ʢ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠʣʳ ʧʦʩʪʝʧʝʥʥʦ ʟʘʤʝʱʘʶʪʩʷ 

ʧʝʩʢʘʤʠ. 

ɺ ʘʧʨʝʣʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʚʩʪʨʝʯʝʥʳ ʥʘ ʚʩʝʭ ʪʠʧʘʭ ʛʨʫʥʪʦʚ ʦʙʩʦʭʰʠʭ 

ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ ʤʦʨʦʟʦʚ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʣʝʜʦʩʪʘʚʘ. ʅʘʠʙʦʣʝʝ ʙʦʛʘʪ ʠ 

ʨʘʟʥʦʦʙʨʘʟʝʥ ʙʝʥʪʦʩ ʛʣʠʥʠʩʪʦʛʦ ʙʠʦʪʦʧʘ, ʛʜʝ ʦʙʠʪʘʝʪ ʜʦ 27 ʚʠʜʦʚ ʩ 

ʙʠʦʤʘʩʩʦʡ ʜʦ 2244,966 ʛ/ʤ
2
, ʟʘ ʩʯʝʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʤʦʣʣʶʩʢʦʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ A. piscinalis Nilss. ʠ ʯʫʞʝʨʦʜʥʦʛʦ ʚʠʜʘ V. viviparus L. ʇʝʩʢʠ 

ʟʘʩʝʣʝʥʳ 4-5 ʚʠʜʘʤʠ ʭʠʨʦʥʦʤʠʜ ʠ ʤʦʣʣʶʩʢʦʚ ʩ ʥʠʟʢʦʡ ʙʠʦʤʘʩʩʦʡ 2,198-

4,304 ʛ/ʤ
2
. ʀʣʳ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʘʙʦʨʠʛʝʥʥʦʛʦ ʙʝʥʪʦʩʘ ʩʦʟʜʘʝʪʩʷ ʤʦʣʣʶʩʢʘʤʠ 

ʥʘ ʛʣʫʙʠʥʝ 2,5ï3,0 ʤ ʧʨʠ ʅʇʋ ʚʜʦʣʴ ʨʝʟʢʦʛʦ ʩʢʣʦʥʘ ʜʥʘ. ʏʠʩʣʝʥʥʦʩʪʴ 
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ʙʝʥʪʦʩʘ, ʥʘʧʨʦʪʠʚ, ʚʦʟʨʘʩʪʘʝʪ ʚʳʰʝ ʠ ʥʠʞʝ ʵʪʦʛʦ ʫʯʘʩʪʢʘ, ʟʘ ʩʯʝʪ ʣʠʯʠʥʦʢ 

ʭʠʨʦʥʦʤʠʜ. 

ɺ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʧʦʩʣʝ ʩʭʦʜʘ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʠ ʦʪʪʘʠʚʘʥʠʷ 

ʛʨʫʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʛʠʙʝʣʴ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʛʣʠʥʠʩʪʳʭ ʠ ʧʝʩʯʘʥʳʭ ʙʠʦʪʦʧʘʭ 

ʦʪ ʚʦʟʚʨʘʪʥʳʭ ʤʦʨʦʟʦʚ ʠ ʚʳʩʳʭʘʥʠʷ. ʅʘ ʦʩʥʦʚʥʦʤ ʟʘʠʣʝʥʥʦʤ ʙʠʦʪʦʧʝ ʙʝʥʪʦʩ 

ʚʳʞʠʚʘʝʪ ʜʦ ʝʛʦ ʟʘʪʦʧʣʝʥʠʷ ʚ ʤʘʝ-ʠʶʥʝ. ʆʩʥʦʚʥʳʝ ʧʦʪʝʨʠ ʩʚʷʟʘʥʳ ʩ 

ʚʳʝʜʘʥʠʝʤ ʧʪʠʮʘʤʠ ʠ ʨʘʟʤʳʚʦʤ ʛʨʫʥʪʦʚ ʚʦ ʚʨʝʤʷ ʚʦʣʥʦʙʦʷ. 

ʅʘʠʙʦʣʝʝ ʧʦʜʚʠʞʥʳ ʠ ʛʣʫʙʦʢʦ ʟʘʢʘʧʳʚʘʶʪʩʷ ʚ ʛʨʫʥʪ ʯʫʞʝʨʦʜʥʳʝ 

ʤʦʣʣʶʩʢʠ V. viviparus L., ʯʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʤ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʙʦʨʠʛʝʥʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʦʟʝʨʘʭ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ - ʦʪ 9 ʜʦ 16. ʇʦ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʠʦʤʘʩʩʳ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʟʝʨʘ ʦʪʥʦʩʷʪʩʷ ʢ ʚʦʜʦʝʤʘʤ ʤʝʟʦʪʨʦʬʥʦʛʦ ʪʠʧʘ.  
ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʯʠʩʣʝʥʥʦʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʪ ʫʣʦʚʦʚ ʨʳʙ ʦʪʨʠʮʘʪʝʣʴʥʳʡ: ʚ ʦʟ. 

ʍʦʨʦhʝʝ - 0,6, ʚ ʦʩʪʘʣʴʥʳʭ ʦʟʝʨʘʭ ʦʪ 0,3 ʜʦ 0,4. ʉʪʨʫʢʪʫʨʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʦʟ. ʍʦʨʦʰʝʝ ʚ ʛʦʜʳ ʩ ʥʠʟʢʠʤʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʛʨʫʧʧʳ ʚʝʩʣʦʥʦʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʦʦʧʣʘʥʢʪʦʥ, ʯʠʩʣʝʥʥʦʩʪʴ, ʙʠʦʤʘʩʩʘ, ʦʟʝʨʘ, ʫʣʦʚ 

 

ZOOPLANKTON OF KARASUK -BURLA LAKE SYSTEM IN CONDITIONS OF 

ANTHROPOGENIC IMPACT  
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Abstract. The total number of zooplankton species in the lakes is insignificant - from 9 to 16. According to 

the average annual biomass of zooplankton, the lakes belong to mesotrophic waters. The correlation coefficient of 

the dependence of zooplankton abundance on fish catch is negative: in Lake Khoroshee - 0.6, in other lakes from 0.3 

to 0.4. The structure of zooplankton in Lake Khoroshee in years with low quantitative indicators was characterized 

by the predominance of copepods.  

Keywords: zooplankton, abundance, biomass, lakes, catch  

ɺ ʂʘʨʘʩʫʢʩʢʦ-ɹʫʨʣʠʥʩʢʫʶ ʩʠʩʪʝʤʫ ʚʭʦʜʷʪ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʜʨʫʛ 

ʢ ʜʨʫʛʫ ʦʟʝʨʘ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ɹʫʨʣʳ ʠ ʂʘʨʘʩʫʢ. ʆʟʝʨʘ ɹʣʘʛʦʜʘʪʥʦʝ, ʂʨʘʩʥʦʝ ʠ 

ʉʪʝʢʣʷʥʥʦʝ ʧʨʠʥʘʜʣʝʞʘʪ ʙʘʩʩʝʡʥʫ ʨ. ʂʘʨʘʩʫʢ, ʦʟ. ʍʦʨʦʰʝʝ ï ʙʘʩʩʝʡʥʫ ʨ. 

ɹʫʨʣʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʟʝʨ ʩʦʩʪʘʚʣʷʝʪ 6659 ʛʘ. ʆʟʝʨʘ ʠʤʝʶʪ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʠʩʧʳʪʳʚʘʶʪ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘ 

ʩʯʝʪ ʧʨʦʤʳʩʣʘ ʨʳʙʳ. ʉʨʝʜʥʠʡ ʚʳʣʦʚ ʨʳʙʳ ʟʘ 2011-2016 ʛʛ. ʩʦʩʪʘʚʠʣ 60 ʪ (ʦʪ 

7,1 ʜʦ 144,0 ʪ ʚ ʛʦʜ) ʠ ʩʥʠʟʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ 6 ʛʦʜʘʤʠ ʚ 5 

ʨʘʟ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 50 ʣʝʪ ʦʟʝʨʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʨʳʙʣʷʣʠʩʴ 

ʣʝʱʝʤ, ʩʫʜʘʢʦʤ, ʩʘʟʘʥʦʤ, ʩʝʨʝʙʨʷʥʳʤ ʢʘʨʘʩʝʤ, ʩʠʛʦʚʳʤʠ ʚʠʜʘʤʠ ʨʳʙ. ɼʣʷ 

ʦʟʝʨ ʭʘʨʘʢʪʝʨʥʳ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʧʣʦʱʘʜʝʡ ʘʢʚʘʪʦʨʠʡ, ʦʙʲʝʤʘ ʚʦʜʥʦʡ ʤʘʩʩʳ, ʩʪʝʧʝʥʠ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʩʦʩʪʦʷʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʩʪʘʜ ʨʳʙ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʰʣʳʭ ʣʝʪ ʚʝʣʠʯʠʥʘ ʦʩʪʘʪʦʯʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʦʟʝʨ, ʢʘʢ ʧʦ ʟʦʦʧʣʘʥʢʪʦʥʫ, ʪʘʢ ʠ ʧʦ ʟʦʦʙʝʥʪʦʩʫ, ʙʳʣʘ 

ʥʝʚʳʩʦʢʦʡ. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʦʟʝʨʘ ʦʪʥʦʩʠʣʠʩʴ ʢ ʤʘʣʦʢʦʨʤʥʳʤ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʤ ʚʦʜʦʝʤʘʤ.  
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ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʚʝʣʠʯʠʥʳ ʨʳʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʦʟʝʨʘʭ 

ʂʘʨʘʩʫʢʩʢʦ-ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2016 ʛʛ. 

ʆʪʙʦʨ ʧʨʦʙ ʩʦʦʙʱʝʩʪʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ 

ʦʟʝʨ ʚ ʠʶʣʝ 2011-2016 ʛʛ. ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ ɸʧʰʪʝʡʥʘ ʧʫʪʝʤ ʧʨʦʮʝʞʠʚʘʥʠʷ 50 

ʣ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ. ʇʨʦʙʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 4%-ʤ ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʠʥʘ. 

ɺʩʝʛʦ ʙʳʣʦ ʩʦʙʨʘʥʦ ʠ ʦʙʨʘʙʦʪʘʥʦ 66 ʧʨʦʙ. ʇʨʦʙʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ [4]. ʉʪʝʧʝʥʴ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʤʝʞʜʫ 

ʚʘʨʴʠʨʫʶʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʢʦʨʨʝʣʷʮʠʠ [1]. 

ɿʦʦʧʣʘʥʢʪʦʥ ʦʟʝʨ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ɹʫʨʣʘ ʠ ʂʘʨʘʩʫʢ ʚ 2011-2016 ʛʛ. ʥʝ 

ʙʦʛʘʪ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʠ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ 

ʩʦʙʦʡ. ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʦʟʝʨʘʭ ʥʘʩʯʠʪʳʚʘʣʦ ʦʪ 9 ʜʦ 16 ʪʘʢʩʦʥʦʚ: 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʭʦʜʩʪʚʘ ʩʦʩʪʘʚʣʷʣ ʦʪ 0,63 ʜʦ 0,74. ɺ ʜʦʤʠʥʠʨʫʶʱʠʡ ʢʦʤʧʣʝʢʩ 

ʚʠʜʦʚ ʚʦ ʚʩʝʭ ʦʟʝʨʘʭ ʚʭʦʜʠʣʠ ʦʨʛʘʥʠʟʤʳ-ʢʦʩʤʦʧʦʣʠʪʳ: ʢʦʣʦʚʨʘʪʢʘ Keratella 

quadrata (M¿ller), ʚʝʪʚʠʩʪʦʫʩʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ Daphnia longispina (O.F. 

M¿ller) ʠ Chydorus sphaericus (O.F. M¿ller), ʚʝʩʣʦʥʦʛʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ Cyclops 

strenuus Fisch ʠ Mesocyclops leuckarti Claus. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʠʤʝʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ 

ʦʟʝʨʘ ʠ ʛʦʜʘ (ʪʘʙʣʠʮʘ).  

ʇʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʠʦʤʘʩʩʳ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʟʝʨʘ 

ʦʪʥʦʩʷʪʩʷ ʢ ʚʦʜʦʝʤʘʤ ʤʝʟʦʪʨʦʬʥʦʛʦ ʪʠʧʘ [3]. ʆʜʥʘʢʦ, ʧʦ ʟʥʘʯʝʥʠʷʤ 

ʙʠʦʤʘʩʩʳ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʦʥʠ ʚʭʦʜʠʣʠ ʚ ʢʘʪʝʛʦʨʠʶ ʦʪ 

ʫʣʴʪʨʘʦʣʠʛʦʪʨʦʬʥʳʭ ʜʦ ʛʠʧʝʨʪʨʦʬʥʳʭ. ʅʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʘʷ ʙʠʦʤʘʩʩʘ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʚ ʦʟ. ʍʦʨʦʰʝʝ, ʦʥʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 0,6 (2011 ʛ.) 

ʜʦ 2,3 ʛ/ʤ
3
 (2013 ʛ.), ʪ.ʝ. ʚ 3,8 ʨʘʟʘ. ɺʘʨʠʘʮʠʷʤ ʙʠʦʤʘʩʩʳ ʟʦʦʧʣʘʥʢʪʦʥʘ 

ʙʦʣʴʰʝ ʧʦʜʚʝʨʞʝʥʦ ʦʟ. ʂʨʘʩʥʦʝ. ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʙʠʦʤʘʩʩʘ (2013 ʛ.) 

ʧʨʝʚʳʰʘʣʘ ʤʠʥʠʤʘʣʴʥʫʶ (2016 ʛ.) ʚ 217 ʨʘʟ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ 

ʩʢʣʘʜʳʚʘʣʘʩʴ ʚ ʵʪʠʭ ʦʟʝʨʘʭ ʠ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʟʦʦʧʣʘʥʢʪʦʥʘ. ɺ ʦʟ. ʍʦʨʦʰʝʝ 

ʯʠʩʣʝʥʥʦʩʪʴ  ʠʟʤʝʥʷʣʘʩʴ ʦʪ 15,1 ʜʦ 67,0 ʪʳʩ. ʵʢʟ /ʤ
3
, ʪ.ʝ. ʚ 4 ʨʘʟʘ, ʚ ʦʟ. 

ʂʨʘʩʥʦʝ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʝʚʳʰʘʣʘ ʤʠʥʠʤʘʣʴʥʫʶ ʚ 112 ʨʘʟ (ʩʤ. ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ ï ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʦʟʝʨʘʭ ʂʘʨʘʩʫʢʩʢʦ-ɹʫʨʣʠʥʩʢʦʡ 

ʩʠʩʪʝʤʳ 

ɻʦʜʳ  ʍʦʨʦʰʝʝ ɹʣʘʛʦʜʘʪʥʦʝ ʂʨʘʩʥʦʝ ʉʪʝʢʣʷʥʥʦʝ 

2011 33,6 

0,6 

37,0 

0,8 

55,3 

2,1 

30,5 

0,7 

2012 15,1 

1,8 

12,1 

0,1 

7,7 

0,2 

99,7 

11,1 

2013 57,5 

2,3 

148,8 

13,0 

235,7 

21,7 

90,8 

0,6 

2014 28,1 

0,9 

76,7 

3,2 

89,3 

4,1 

257,7 

9,8 

2015 67,0 

2,1 

7,1 

0,2 

42,1 

0,7 

49,6 

0,3 

2016 16,2 

1,1 

14,6 

1,0 

2,1 

0,1 

15,8 

2,4 

ʉʨʝʜʥʝʝ 36,3 

1,5 

49,4 

3,1 

72,0 

4,8 

90,7 

4,2 

ʇʨʠʤʝʯʘʥʠʝ: ʥʘʜ ʯʝʨʪʦʡ ï ʯʠʩʣʝʥʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʪʳʩ. ʵʢʟ./ʤ
3
, ʧʦʜ ʯʝʨʪʦʡ ï ʙʠʦʤʘʩʩʘ 

ʟʦʦʧʣʘʥʢʪʦʥʘ, ʛ/ʤ
3 

ɸʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʚʦʜʦʝʤʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʦʟʝʨʘʭ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʞʝ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʚʳʷʚʠʣʠ: ʢʦʣʝʙʘʥʠʷ ʩʦʣʝʥʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʳʝ 

ʛʦʜʳ ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʳʤʠ: ʚ ʦʟ. ʍʦʨʦʰʝʝ ʦʪ 2,3 ʜʦ 3,1 ʛ/ʣ, ʚ ʦʟ. ɹʣʘʛʦʜʘʪʥʦʝ 

ʦʪ 1,8 ʜʦ 1,9, ʚ ʦʟ. ʂʨʘʩʥʦʝ ï ʦʪ 1,1 ʜʦ 2,2, ʚ ʦʟ. ʉʪʝʢʣʷʥʥʦʝ ï ʦʪ 1,2 ʜʦ 1,3 ʛ/ʣ. 

ɺʩʝ ʦʟʝʨʘ ʚʭʦʜʠʣʠ ʚ ʢʘʪʝʛʦʨʠʶ ʤʝʟʦʛʘʣʠʥʥʳʭ ʚʦʜʦʝʤʦʚ.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʚʦʜʦʝʤʘʭ ʦʧʪʠʤʘʣʴʥʘ, ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʠʤʝʥʥʦ ʫʣʦʚʦʚ ʨʳʙʳ, ʥʘ 

ʟʦʦʧʣʘʥʢʪʦʥ ʦʟʝʨ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʙʲʝʤ ʚʳʣʦʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʨʘʞʘʝʪ 

ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʨʳʙ.  

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʫʣʦʚʦʚ ʨʳʙʳ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʦʙʱʝʛʦ ʫʣʦʚʘ ʧʦ-

ʨʘʟʥʦʤʫ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʦʟʝʨʘʭ. 

ɺ ʮʝʣʦʤ ʚ ʦʟʝʨʘʭ ʥʘʙʣʶʜʘʣʘʩʴ ʦʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʝʥʥʦʩʪʠ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʪ ʫʣʦʚʦʚ. ʊʘʢ, ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʫʣʦʚʝ (2013 ʛ.) ʙʳʣʘ 

ʦʪʤʝʯʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʚʳʣʦʚʝ ʨʳʙ ʚ 2012 ʛ. ï ʤʠʥʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ ʦʟ. 

ʉʪʝʢʣʷʥʥʦʝ, ʚ ʢʦʪʦʨʦʤ ʜʘʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝ ʧʨʦʷʚʣʷʣʠʩʴ (ʨʠʩ. 1). 
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ʈʠʩ. 1 ï ʏʠʩʣʝʥʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʫʣʦʚʳ ʨʳʙ ʚ ʦʟʝʨʘʭ ʂʘʨʘʩʫʢʩʢʦ-ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ 

ʅʘ ʙʠʦʤʘʩʩʫ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʦʟʝʨʘʭ ʦʪʤʝʯʝʥʦ ʘʥʘʣʦʛʠʯʥʦʝ ʚʣʠʷʥʠʝ 

ʫʣʦʚʦʚ ʨʳʙʳ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʤʠʥʠʤʘʣʴʥʳʤ ʫʣʦʚʘʤ, 

ʥʘʠʤʝʥʴʰʘʷ ï ʩʘʤʦʤʫ ʚʳʩʦʢʦʤʫ ʚʳʣʦʚʫ. ʊʘʢʞʝ ʠʟ ʦʙʱʝʛʦ ʨʷʜʘ ʚʳʜʝʣʷʣʦʩʴ 

ʦʟ. ʉʪʝʢʣʷʥʥʦʝ (ʨʠʩ. 2). 

 
ʈʠʩ. 2 ï ɹʠʦʤʘʩʩʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʦʟʝʨʘʭ ʂʘʨʘʩʫʢʩʢʦ-ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ 

ʅʘʠʙʦʣʝʝ ʯʝʪʢʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʫʣʦʚʦʚ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʨʦʩʣʝʞʠʚʘʣʠʩʴ ʚ ʦʟ. ʍʦʨʦʰʝʝ. ɺ ʜʠʥʘʤʠʢʝ ʦʙʱʠʭ 

ʫʣʦʚʦʚ ʨʳʙʳ ʂʘʨʘʩʫʢʩʢʦ-ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ ʦʟ. ʍʦʨʦʰʝʝ ʚʳʜʝʣʷʝʪʩʷ ʢʘʢ 

ʦʟʝʨʦ ʨʝʛʫʣʷʨʥʦʛʦ ʣʦʚʘ ʠʣʠ çʙʘʟʦʚʦʝè. ʇʨʦʤʳʩʝʣ ʥʘ ʥʝʤ ʚʝʜʝʪʩʷ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ: ʣʝʪʦʤ ʙʣʠʟʥʝʮʦʚʳʤʠ ʪʨʘʣʘʤʠ, ʟʠʤʦʡ ʟʘʢʠʜʥʳʤʠ ʥʝʚʦʜʘʤʠ. ɺ 

ʦʙʲʝʤʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʚʳʣʦʚʘ ʝʛʦ ʜʦʣʷ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 80%. ʅʘ 
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ʦʩʪʘʣʴʥʳʭ ʦʟʝʨʘʭ ʧʨʦʤʳʩʝʣ ʧʨʦʚʦʜʠʪʩʷ ʟʘʢʠʜʥʳʤʠ ʥʝʚʦʜʘʤʠ ʟʠʤʦʡ ʪʦʣʴʢʦ ʚ 

ʧʝʨʠʦʜ ʣʦʢʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʳʙʳ, ʣʝʪʦʤ ï ʩʝʪʷʤʠ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

ʦʩʥʦʚʥʦʡ ʧʨʦʤʳʩʝʣ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʦʟ. ʍʦʨʦʰʝʝ ʚ ʥʝʤ ʥʘʠʙʦʣʝʝ ʷʨʢʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʚʝʣʠʯʠʥʳ ʫʣʦʚʦʚ ʨʳʙ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʟʦʦʧʣʘʥʢʪʦʥʘ: ʧʨʠ ʩʥʠʞʝʥʠʠ ʫʣʦʚʦʚ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ 

ʟʦʦʧʣʘʥʢʪʦʥʘ, ʧʨʠ ʚʳʩʦʢʠʭ ʫʣʦʚʘʭ ʥʘʙʣʶʜʘʣʠʩʴ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ (ʨʠʩ. 3).  ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʟʘʤʝʪʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʩʦʩʪʘʚʠʣ ï 0,6. ɺ ʦʩʪʘʣʴʥʳʭ ʦʟʝʨʘʭ ʟʘʚʠʩʠʤʦʩʪʴ ʙʳʣʘ 

ʫʤʝʨʝʥʥʦʡ: ʚ ʦʟ. ɹʣʘʛʦʜʘʪʥʦʝ ʠ ʉʪʝʢʣʷʥʥʦʝ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ï -0,3, ʚ 

ʦʟ. ʂʨʘʩʥʦʝ ï -0,4.  

 

ʈʠʩ. 3 ï ʏʠʩʣʝʥʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʫʣʦʚʳ ʨʳʙʳ ʚ ʦʟ. ʍʦʨʦʰʝʝ 

ʉʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʟ. ʍʦʨʦʰʝʝ ʤʝʥʷʣʘʩʴ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʫʣʦʚʘ.  ɺ 2011ʛ., ʧʨʠ ʚʳʩʦʢʦʤ ʫʣʦʚʝ, ʚ 

ʟʦʦʧʣʘʥʢʪʦʥʝ ʜʦʤʠʥʠʨʦʚʘʣʘ ʛʨʫʧʧʘ ʢʦʣʦʚʨʘʪʦʢ, ʝʝ ʜʦʣʷ ʚ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʘ 48,4 %. ʈʫʢʦʚʦʜʷʱʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʘʣʘ Keratella 

quadrata (M¿ller). ɺ 2013 ʠ 2015 ʛʛ., ʧʨʠ ʥʠʟʢʦʡ ʚʝʣʠʯʠʥʝ ʚʳʣʦʚʘ, 

ʜʦʤʠʥʠʨʫʶʱʘʷ ʛʨʫʧʧʘ ï ʚʝʩʣʦʥʦʛʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ʩ ʜʦʣʝʡ ʦʪ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ 71,3 ʠ 74,3 %. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʜʦʤʠʥʠʨʦʚʘʣʠ Cyclops strenuus 

Fisch, ʠ Diaptomus graciloides Lill , ʚʦ ʚʪʦʨʦʤ -. Cyclops strenuus Fisch ʠ 

Mesocyclops leuckarti Claus. ɺ ʛʦʜʳ ʩ ʥʠʟʢʦʡ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 
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ʟʦʦʧʣʘʥʢʪʦʥʘ ʜʦʤʠʥʠʨʦʚʘʣʘ ʛʨʫʧʧʘ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʛʜʝ 

ʨʫʢʦʚʦʜʷʱʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʘʣʘ Daphnia longispina (O.F. M¿ller) [2].  

ɺ ʙʠʦʤʘʩʩʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʟ. ʍʦʨʦʰʝʝ ʪʘʢʞʝ ʚ ʦʩʥʦʚʥʦʤ ʦʙʥʘʨʫʞʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʨʠ ʩʥʠʞʝʥʠʠ ʫʣʦʚʦʚ ʠ ʥʘʦʙʦʨʦʪ. ʀʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʣ 2012 ʛ., ʢʦʛʜʘ ʧʨʠ ʚʳʩʦʢʦʤ ʫʣʦʚʝ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚʳʩʦʢʘʷ 

ʙʠʦʤʘʩʩʘ ʟʦʦʧʣʘʥʢʪʦʥʘ (ʨʠʩ. 4).  

 
ʈʠʩ. 4 ï ɹʠʦʤʘʩʩʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʫʣʦʚʳ ʨʳʙ ʚ ʦʟ. ʍʦʨʦʰʝʝ 

ɺ ʛʦʜʳ ʩ ʥʝʙʦʣʴʰʠʤʠ ʫʣʦʚʘʤʠ ʠ ʙʠʦʤʘʩʩʦʡ ʟʦʦʧʣʘʥʢʪʦʥʘ 

ʜʦʤʠʥʠʨʦʚʘʣʘ ʛʨʫʧʧʘ ʚʝʩʣʦʥʦʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. ʅʘʧʨʠʤʝʨ, ʝʝ ʜʦʣʷ ʚ 2013 ʛ. 

ʩʦʩʪʘʚʣʷʣʘ 47,1, ʚ 2015 ʛ. ï 54,2 % ʦʪ ʦʙʱʝʡ. ɺ ʛʦʜʳ ʩ ʚʳʩʦʢʠʤʠ ʫʣʦʚʘʤʠ ʠ 

ʥʠʟʢʦʡ ʙʠʦʤʘʩʩʦʡ ʚ ʩʪʨʫʢʪʫʨʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʪʤʝʯʘʣʦʩʴ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʢʘʢ 

ʛʨʫʧʧʳ ʚʝʩʣʦʥʦʛʠʭ, ʪʘʢ ʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. 

ɺʳʚʦʜʳ. ʇʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʠʦʤʘʩʩʳ ʟʦʦʧʣʘʥʢʪʦʥʘ 

ʦʟʝʨʘ ʂʘʨʘʩʫʢʩʢʦ-ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ ʦʪʥʦʩʷʪʩʷ ʢ ʚʦʜʦʝʤʘʤ ʤʝʟʦʪʨʦʬʥʦʛʦ 

ʪʠʧʘ. ʆʜʥʘʢʦ, ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʦʥʠ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʚ ʢʘʪʝʛʦʨʠʶ ʦʪ 

ʫʣʴʪʨʘʦʣʠʛʦʪʨʦʬʥʳʭ ʜʦ ʛʠʧʝʨʪʨʦʬʥʳʭ.  

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʦʦʧʣʘʥʢʪʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʫʣʦʚʦʚ 

ʨʳʙʳ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʯʠʩʣʝʥʥʦʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʪ 

ʚʝʣʠʯʠʥʳ ʫʣʦʚʦʚ ʨʳʙʳ ʚ ʦʟ. ʍʦʨʦʰʝʝ ʦʪʨʘʞʘʣ ʟʘʤʝʪʥʫʶ ʦʪʨʠʮʘʪʝʣʴʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʩʦʩʪʘʚʣʷʣ - 0,6, ʚ ʦʩʪʘʣʴʥʳʭ ʦʟʝʨʘʭ ï ʪʘʢʞʝ ʦʪʨʠʮʘʪʝʣʴʥʫʶ, ʥʦ 
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ʫʤʝʨʝʥʥʫʶ (-0,3 ï -0,4). ʉʦʧʨʷʞʝʥʥʦʩʪʴ ʙʠʦʤʘʩʩʳ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʫʣʦʚʦʚ 

ʨʳʙʳ ʚ ʦʟʝʨʘʭ ʫʤʝʨʝʥʥʦ ʦʪʨʠʮʘʪʝʣʴʥʘʷ (-0,4 ï -0,5). 

ʉʪʨʫʢʪʫʨʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʦʟ. ʍʦʨʦʰʝʝ ʚ ʛʦʜʳ ʩ ʥʠʟʢʠʤʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʛʨʫʧʧʳ 

ʚʝʩʣʦʥʦʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʥʪʝʥʩʠʚʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʠʪʘʥʠʝ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʧʨʦʤʳʩʣʦʚʳʤʠ ʚʠʜʘʤʠ 

ʨʙr. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʤʝʣʢʦʚʦʜʥʦʤ ʙʝʩʩʪʦʯʥʦʤ ʦʟʝʨʝ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʦʟ. ʂʨʘʩʠʣʦʚʩʢʦʝ, 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ) ʚ ʤʘʨʪʝ 2017 ʛ.  ʧʨʦʚʝʜʝʥʳ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ 

ʪʦʣʱʠʥʝ ʣʴʜʘ 0,70 ʤ ʠ ʚʳʩʦʪʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 0,15 ʤ ʚʳʷʚʣʝʥʘ ʘʢʪʠʚʥʘʷ ʚʝʛʝʪʘʮʠʷ ʚʦʜʦʨʦʩʣʝʡ ʧʣʘʥʢʪʦʥʘ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 0,1-5,0
O
C. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʯʠʩʣʦ ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ, ʠʭ ʦʙʠʣʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʛʣʫʙʠʥʳ 6 ʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʣʝʜʥʳʡ   ʬʠʪʦʧʣʘʥʢʪʦʥ, ʭʣʦʨʦʬʠʣʣ çʘè, ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ 

PHYTOPLANKTON COMPOSITION AND STRUCTURE, CHLOROPHYLL 

CONTENT AND HYDROPHYSICAL WATER PARAMETERS OF LAKE 

KRASILOVSKOYE IN ICE -COVERED SPRING  

Vinokurova G.V., Kolomeytsev ɸ.ɸ., Sutorikhin I.ɸ., Frolenkov I.M., Frolenkov ʆ.ʄ. 

Institute for Water and Environmental Problems SB RAS, Barnaul, Russia 

e-mail: kimg@iwep.ru 

Abstract. Hydrobiological and hydrophysical studies were conducted in a shallow inundated lake of 

fishery use (Lake Krasilovskoe, Altai Krai) in March 2017. With an ice thickness of 0.70 m and snow cover 

thickness of 0.15 m, an active plankton algae vegetation was observed at water temperature of 0.1-5.0 OC. The 

water temperature, the algae species number, algal abundance and biomass, the photosynthetic pigments content 

increase from the surface to a depth of 6 m. 
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ʌʠʪʦʧʣʘʥʢʪʦʥ, ʢʘʢ ʯʘʩʪʴ ʙʠʦʨʝʩʫʨʩʦʚ, ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ 

ʚʦʜʦʝʤʘʭ, ʪʘʢ ʢʘʢ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʘʚʪʦʪʨʦʬʥʦʛʦ ʟʚʝʥʘ ʪʨʦʬʠʯʝʩʢʦʡ 

ʩʝʪʠ. ɺʦʜʦʨʦʩʣʠ ʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʤʦʚ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʪʨʦʬʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ, ʧʨʝʦʙʨʘʟʫʶʪ ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʚʦʜʥʫʶ ʵʢʦʩʠʩʪʝʤʫ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. ʕʢʦʣʦʛʠʷ ʧʣʘʥʢʪʦʥʘ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʚʦʜʦʝʤʦʚ ʚ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʡ ʚʦʜʳ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʭ 

ʘʩʧʝʢʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʚʝʜʝʥʠʡ ʦ ʧʦʜʣʝʜʥʦʤ ʧʝʨʠʦʜʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʵʢʦʩʠʩʪʝʤ ʤʘʣʦ, ʭʦʪʷ ʚʦʜʦʝʤʳ ʩʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ (ʦʪ 2 ʜʦ 7-8 ʤʝʩʷʮʝʚ) ʧʦʢʨʳʪʳ ʣʴʜʦʤ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʩʚʷʟʘʥʦ 

ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʦ 

ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ 

ʤʝʥʝʝ ʚʘʞʝʥ, ʧʦʪʦʤʫ ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʣʠʙʦ ʧʨʝʢʨʘʱʘʶʪʩʷ, ʣʠʙʦ 
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ʧʨʦʪʝʢʘʶʪ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ. ʅʦ ʧʦʩʣʝ ʚʳʷʚʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʥʝʢʦʪʦʨʳʭ ʘʨʢʪʠʯʝʩʢʠʭ, ʘʥʪʘʨʢʪʠʯʝʩʢʠʭ ʠ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʦʟʝʨʘʭ, ʠʥʪʝʨʝʩ ʢ ʟʠʤʥʝʤʫ ʬʠʪʦʧʣʘʥʢʪʦʥʫ ʚʦʟʨʦʩ. ʇʦʷʚʠʣʠʩʴ 

ʜʘʥʥʳʝ ʠ ʦ ʧʦʜʣʝʜʥʦʤ ʬʠʪʦʧʣʘʥʢʪʦʥʝ ʨʘʟʥʦʪʠʧʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ (ʢʨʫʧʥʳʭ ʠ ʤʝʣʢʠʭ ʦʟʝʨ, ʨʝʢ, ʚʦʜʦʭʨʘʥʠʣʠʱ, ʧʨʫʜʦʚ). 

ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʣʝʜʥʦʛʦ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʟ. ʂʨʘʩʠʣʦʚʩʢʦʝ 

(53Á18ǋ13ǌ ʩ.ʰ., 83Á36ǋ16ǌ ʚ.ʜ.), ʚʭʦʜʷʱʝʛʦ ʚ ʧʝʨʝʯʝʥʴ ʚʘʞʥʳʭ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ [ʇʦʩʪʘʥʦʚʣʝʥʠʝ é, 2011], 

ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢʘʢ ʢ ʨʝʰʝʥʠʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ, ʪʘʢ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʙʳʣʦ ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʚʦʜʦʨʦʩʣʝʡ ʧʦʜʣʝʜʥʦʛʦ ʧʣʘʥʢʪʦʥʘ ʚ 

ʤʝʣʢʦʚʦʜʥʦʤ ʙʝʩʩʪʦʯʥʦʤ ʦʟ. ʂʨʘʩʠʣʦʚʩʢʦʝ.  ɺ ʯʠʩʣʦ ʟʘʜʘʯ ʚʭʦʜʠʣʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʦʜʝʨʞʘʥʠʷ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʠ ʠʭ ʩʚʷʟʴ ʩ ʥʝʢʦʪʦʨʳʤʠ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʤʠ ʠ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʦʜʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʟʝʨʥʘʷ ʢʦʪʣʦʚʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʤʝʞʛʨʠʚʥʳʭ 

ʧʦʥʠʞʝʥʠʷʭ ʥʘ ʚʳʩʦʢʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨ. ʆʙʴ ʥʘ 

ʚʳʩʦʪʝ 220 ʤ ʥʘʜ ʫ.ʤ. ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 46,1 ʢʤ
2
, ʧʣʦʱʘʜʴ 

ʟʝʨʢʘʣʘ ʦʟʝʨʘ 0,8 ʢʤ
2
, ʜʣʠʥʘ - 2,4 ʢʤ, ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ - 0,33 ʢʤ, ʩʨʝʜʥʷʷ 

ʛʣʫʙʠʥʘ - 2,7 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ - 6,5 ʤ [ʉʫʪʦʨʠʭʠʥ ʠ ʜʨ., 2016]. ʆʟʝʨʦ ʠʤʝʝʪ 

ʙʝʩʩʪʦʯʥʳʡ ʨʝʞʠʤ, ʧʠʪʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʠ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ 

[ʄʘʣʦʣʝʪʢʦ, 2006]. ɺʦʜʘ ʠʤʝʝʪ ʩʣʘʙʦ ʱʝʣʦʯʥʫʶ ʩʨʝʜʫ (ʨʅ 7,15ï8,72), 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʇʆ ï 6,65ï9,16 ʤʛ ʆ/ʜʤ
3
), 

ʬʦʩʬʦʨʘ ʬʦʩʬʘʪʦʚ (0,01-0,06 ʤʛ ʈ/ʜʤ
3
), ʥʠʪʨʠʪʥʦʛʦ (ʜʦ 0,062 ʤʛ N/ʜʤ

3
) ʠ 

ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ (ʜʦ 0,71 ʤʛ N/ʜʤ
3
). ʇʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʘ ʦʟʝʨʘ (31,6ï

55,4 ʤʛ/ʜʤ
3
) ʦʪʥʦʩʠʪʩʷ ʢ ɓïʛʠʧʦʛʘʣʠʥʥʳʤ ʧʨʝʩʥʳʤ ʚʦʜʘʤ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦï

ʢʘʣʴʮʠʝʚʦʛʦ ʪʠʧʘ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʟʝʨʘ ʚ 2013-2014 ʛʛ. ʧʦ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʥʦʝ, 

ʢʘʪʝʛʦʨʠʷ ʪʨʦʬʥʦʩʪʠ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ ʤʝʟʦʵʚʪʨʦʬʥʦʡ ʜʦ ʵʚʪʨʦʬʥʦʡ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚʦʜʘ ʦʟʝʨʘ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ ʧʦʜʚʝʨʞʝʥʘ ʭʝʤʦʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʦ 
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ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ [ɼʦʣʤʘʪʦʚʘ, 2016]. ɺ ʧʦʜʣʝʜʥʳʡ ʧʝʨʠʦʜ 

(ʤʘʨʪ 2017 ʛ.) ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ (0,08 ʤʛ ʈ/ʜʤ
3
) ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʧʝʨʠʦʜ 

ʦʪʢʨʳʪʦʡ ʚʦʜʳ. 

ʇʨʦʙʳ ʦʪʦʙʨʘʥʳ 14 ʤʘʨʪʘ 2017 ʛ. ʤʘʣʦʦʙʲʝʤʥʳʤ ʙʘʪʦʤʝʪʨʦʤ ʈʫʪʥʝʨʘ 

ʥʘ ʦʜʥʦʤ ʠʟ ʩʘʤʳʭ ʛʣʫʙʦʢʠʭ ʫʯʘʩʪʢʦʚ ʦʟʝʨʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʦ ʛʣʫʙʠʥʳ 6 ʤ 

ʩ ʠʥʪʝʨʚʘʣʦʤ 1 ʤ. ʇʘʨʘʣʣʝʣʴʥʦ ʠʟʤʝʨʷʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʧʨʠʙʦʨʦʤ 

ɼʀʊʎ -10/05 ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ 0,1
O
ʉ. ʌʠʪʦʧʣʘʥʢʪʦʥ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ (ʬʠʣʴʪʨʳ ɺʣʘʜʠʧʦʨ ʄʌɸʉ-ʆʉ-3), ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [ʈʫʢʦʚʦʜʩʪʚʦ é, 1992]. 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʚʝʪʦʚʦʛʦ (Ĭ650) ʤʠʢʨʦʩʢʦʧʘ ʧʦ ʆʧʨʝʜʝʣʠʪʝʣʷʤ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʨʦʩʣʝʡ 

ʉʉʉʈ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘʟʚʘʥʠʝ ʚʦʜʦʨʦʩʣʝʡ ʧʨʠʚʝʜʝʥʦ ʧʦ ʦʪʝʯʝʩʪʚʝʥʥʳʤ 

ʦʧʨʝʜʝʣʠʪʝʣʷʤ, ʚ ʩʢʦʙʢʘʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʧʦ 

ʩʠʩʪʝʤʝ AlgaeBase 2017 ʛ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʦʨʦʩʣʝʡ 

ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʉ.ʉ. ɹʘʨʠʥʦʚʦʡ ʠ ʜʨ. [2006], 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʟʝʨʘ ʦʮʝʥʠʚʘʣʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʙʦʪʝ ʆ.ʇ ʆʢʩʠʶʢ ʠ ʜʨ. [1993]. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ñʘò ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʨʦʚʘʥʠʝʤ ʘʮʝʪʦʥʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʢʣʝʪʦʢ ʚʦʜʦʨʦʩʣʝʡ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʦʩʝʚʰʠʭ ʥʘ ʤʝʤʙʨʘʥʥʳʝ ʬʠʣʴʪʨʳ ʩ ʨʘʟʤʝʨʦʤ ʧʦʨ 0,8 ʤʢʤ. 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʇʕ-5400ʋʌ, ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʭʣʦʨʦʬʠʣʣʘ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ 17.1.4.02-90. 

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʬʠʪʦʧʣʘʥʢʪʦʥʝ ʦʟʝʨʘ ʚʳʷʚʣʝʥʦ 52 ʚʠʜʘ ʚʦʜʦʨʦʩʣʝʡ ʠʟ 

4 ʦʪʜʝʣʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʝʣʝʥʳʝ (28 ʚʠʜʦʚ / 53,8%) ʠ 

ʩʠʥʝʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ (15 ʚʠʜʦʚ / 28,8%) (ʪʘʙʣ. 1). 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʪʝʥʜʝʥʮʠʠ ʝʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ. ɺ 

ʩʪʨʫʢʪʫʨʝ ʘʣʴʛʦʩʦʦʙʱʝʩʪʚ ʨʘʟʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚʳʷʚʣʝʥʦ ʦʙʱʝʝ: 

ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ ʚʠʜʘʤʠ ʚʦ ʚʩʝʡ ʪʦʣʱʝ ʚʦʜʳ 

ʙʳʣʠ ʩʠʥʝʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ (ʮʠʘʥʦʙʘʢʪʝʨʠʠ) Gomphosphaeria lacustris 
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Chodatʝ ʠ Microcystis pulverea (H.C.Wood) Forti. ɼʘʥʥʳʝ ʚʦʜʦʨʦʩʣʠ ʦʙʨʘʟʫʶʪ 

ʢʦʣʦʥʠʠ ʨʘʟʤʝʨʦʤ ʜʦ 65417 ʠ 98125 ʤʢʤ
3 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʭʦʪʷ ʨʘʟʤʝʨ ʢʣʝʪʦʢ 

ʩʦʧʦʩʪʘʚʠʤ ʩ ʨʘʟʤʝʨʘʤʠ ʢʣʝʪʦʢ ʧʠʢʦʧʣʘʥʢʪʦʥʘ (2-4 ʤʢʤ). 

ʊʘʙʣʠʮʘ 1 - ʉʦʩʪʘʚ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʟ. ʂʨʘʩʠʣʦʚʦ, ʤʘʨʪ 2017 ʛ. 

ʆʪʜʝʣ 
ɻʣʫʙʠʥʘ, ʤ 

0 1 2 3 4 5 6 

Cyanophyta (Cyanobacteria) 6 3 4 8 10 8 6 

Bacillariophyta 0 2 3 1 0 0 2 

Chlorophyta 2 1 7 4 8 16 10 

Euglenophyta 0 1 2 0 0 1 2 

ʦʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ 8 7 16 13 18 25 20 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʝ (ʨʠʩ. 1), 

ʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜʦ ʣʴʜʦʤ) ʜʦ ʛʣʫʙʠʥʳ 6 ʤ. 

ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 3 ʨʘʟʘ. ʕʚʛʣʝʥʦʚʳʝ ʠ 

ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʘ ʥʘ 

ʦʩʪʘʣʴʥʳʭ ʛʣʫʙʠʥʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦ 1-3 ʚʠʜʫ ʠʟ ʢʘʞʜʦʛʦ ʦʪʜʝʣʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʜʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʫʩʪʳʤʠ ʩʪʚʦʨʢʘʤʠ, ʚ 

ʚʝʛʝʪʠʨʫʶʱʝʤ ʩʦʩʪʦʷʥʠʠ ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ Cyclotella sp. ʠ Navicula sp. ʂʨʦʤʝ 

ʪʦʛʦ, ʮʚʝʪ ʭʨʦʤʘʪʦʬʦʨʦʚ ʞʠʚʳʭ ʜʠʘʪʦʤʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʙʣʝʜʥʝʝ, ʯʝʤ ʚ ʧʝʨʠʦʜ 

ʦʪʢʨʳʪʦʡ ʚʦʜʳ.  

ʉʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ 

ʩʠʥʝʟʝʣʝʥʳʭ ʠ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʀʟ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʢʘʞʜʦʤ 

ʛʦʨʠʟʦʥʪʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 1-2 ʤ) ʚʳʷʚʣʝʥʦ ʧʦ 6-10 ʚʠʜʦʚ. ʂʦʢʦʠʜʥʳʝ 

ʬʦʨʤʳ ʠʟ ʨʦʜʦʚ Gomphosphaeria, Microcystis, Gloeocapsa, Merismopedia, 

Holopedia, Cyanodictyon, Cyanarcus, Aphanothece ʦʪʤʝʯʝʥʳ ʥʘ ʚʩʝʭ 

ʛʦʨʠʟʦʥʪʘʭ, ʥʠʪʯʘʪʳʝ ʞʝ ʬʦʨʤʳ ʠʟ ʨʦʜʦʚ Oscillatoria, Spirulina, Anabaena 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚ, ʥʘʯʠʥʘʷ ʩ ʛʣʫʙʠʥʳ 3 ʤ ʠ ʥʠʞʝ. 
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ʈʠʩ. 1 ï ʀʟʤʝʥʝʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ (ʦʩʴ ʦʨʜʠʥʘʪ) ʚʦʜʦʨʦʩʣʝʡ ʟʠʤʥʝʛʦ ʧʣʘʥʢʪʦʥʘ 

ʦʟ. ʂʨʘʩʠʣʦʚʩʢʦʝ ʥʘ ʨʘʟʥʦʡ ʛʣʫʙʠʥʝ (ʦʩʴ ʘʙʩʮʠʩʩ) ʚ ʤʘʨʪʝ 2017 ʛ. 

ɿʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʦʢʣʝʪʦʯʥʳʤʠ ʭʣʦʨʦʢʦʢʢʦʚʳʤʠ 

(25 ʚʠʜʦʚ), ʚʦʣʴʚʦʢʩʦʚʳʤʠ (1 ʚʠʜ) ʠ ʜʝʩʤʠʜʠʝʚʳʤʠ (2 ʚʠʜʘ) ʚʦʜʦʨʦʩʣʷʤʠ. 

ʅʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Scenedesmus (9 ʚʠʜʦʚ). ɺ 

ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʦʪʤʝʯʝʥʦ ʤʘʣʦ (1-4) ʚʠʜʦʚ, ʥʦ ʥʘʯʠʥʘʷ ʩ 4 ʤ ʛʣʫʙʠʥʳ 

ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʝʣʝʥʳʭ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ (8-16 ʚʠʜʦʚ) ʠ ʩʚʷʟʘʥʦ ʵʪʦ ʩ 

ʧʦʷʚʣʝʥʠʝʤ Scenedesmus armatus (Chodat) Chodat, S. caudato-aculeolatus 

Chodat, S. falcatus Chodat, S. grahneisii (Heynig) Fott, S. quadricauda (Turpin) 

Br®bisson in Br®bisson & Godey, S. sempervirens Chodat, S. spinosus Chodat. 

ʆʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʨʘʩʢʠ ʭʣʦʨʦʧʣʘʩʪʦʚ ʟʝʣʝʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ 

ʫʚʝʣʠʯʝʥʠʠ çʞʠʟʥʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠè ʢʣʝʪʦʢ ʚ ʥʘʧʨʘʚʣʝʥʠʠ çʣʝʜ-ʜʥʦè. 

ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʷʚʣʝʥʘ ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʨʠʩ. 2-3). ʏʠʩʣʝʥʥʦʩʪʴ ʚʦʜʦʨʦʩʣʝʡ ʚ ʩʣʦʝ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʧʦʜʦ ʣʴʜʦʤ) ʜʦ 2 ʤ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 1,8-5,8 ʤʣʥ ʢʣ./ʣ, ʥʘ 

ʛʣʫʙʠʥʝ 3-6 ʤ - ʦʪ 9,8 ʜʦ 49,2 ʤʣʥ ʢʣ./ʣ, ʙʠʦʤʘʩʩʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 0,9-2,1 

ʤʛ/ʣ ʠ 0,8-12,2 ʤʛ/ʣ.  
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ʈʠʩ. 2 - ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʠʤʥʝʛʦ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʟ. ʂʨʘʩʠʣʦʚʩʢʦʝ ʥʘ ʨʘʟʥʦʡ 

ʛʣʫʙʠʥʝ, ʤʘʨʪ 2017 ʛ. ʇʨʠʤʝʯʘʥʠʝ: 1ʘ ï ʯʠʩʣʝʥʥʦʩʪʴ ʩʠʥʝʟʝʣʝʥʳʭ, ʤʣʥ ʢʣ./ʣ, 1ʙ ï 

ʙʠʦʤʘʩʩʘ ʩʠʥʝʟʝʣʝʥʳʭ, ʛ/ʤ
3
, 2ʘ ï ʯʠʩʣʝʥʥʦʩʪʴ ʟʝʣʝʥʳʭ, ʪʳʩ. ʢʣ./ʣ, 2ʙ ï ʙʠʦʤʘʩʩʘ ʟʝʣʝʥʳʭ, 

ʛ/ʤ
3
; ʧʨʝʨʳʚʠʩʪʘʷ ʣʠʥʠʷ ï ʣʠʥʠʷ ʪʨʝʥʜʘ 

 

ʈʠʩ 3 ï ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ, ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʟʠʤʥʝʛʦ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʟ. ʂʨʘʩʠʣʦʚʩʢʦʝ ʥʘ ʨʘʟʥʦʡ ʛʣʫʙʠʥʝ, 14 ʤʘʨʪʘ 2017 ʛ.  

ʧʨʝʨʳʚʠʩʪʘʷ ʣʠʥʠʷ ï ʣʠʥʠʷ ʪʨʝʥʜʘ 

ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɸʣʴʛʦʬʣʦʨʘ ʟʠʤʥʝʛʦ ʧʣʘʥʢʪʦʥʘ 

ʦʟʝʨʘ ʥʦʩʠʪ ʢʦʩʤʦʧʦʣʠʪʥʳʡ ʭʘʨʘʢʪʝʨ (24 ʚʠʜʘ / 46% ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ). ʉʨʝʜʠ 

ʚʠʜʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʦʣʠʛʦʩʘʧʨʦʙʘʤ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʜʥʦʛʦ ʚʠʜʘ-ʤʝʟʦʩʘʧʨʦʙʘ). ɹɧʣʴʰʘʷ ʯʘʩʪʴ 

ʚʠʜʦʚ ʩ ʠʟʚʝʩʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʦʪʨʘʞʘʝʪ 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʦʜʝ: ʤʝʟʦʩʘʧʨʦʙʦʚ - 23%,  

ʘʣʴʬʘʙʝʪʘʤʝʟʦʩʘʧʨʦʙʦʚ, ʘʣʴʬʘʤʝʟʦʩʘʧʨʦʙʦʚ, ʦʣʠʛʦʘʣʴʬʘʤʝʟʦʩʘʧʨʦʙʦʚ - 

2
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15%. ʆʧʨʝʜʝʣʠʪʴ ʨʝʘʢʮʠʶ ʩʨʝʜʳ ʧʦ ʩʦʩʪʘʚʫ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʝ 

ʧʨʝʜʩʪʘʚʠʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʚʠʜʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ. 

ʇʦʜʦ ʣʴʜʦʤ ʠ ʥʘ ʛʣʫʙʠʥʝ 1 ʤ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʩʘʧʨʦʙʥʦʩʪʠ ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ ʦʪʣʠʯʘʶʪʩʷ: 1,77-2,86 (0 ʤ) 2,68-4,33 (1 ʤ). ʅʠʞʝ (3-

6 ʤ) ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʩʘʧʨʦʙʥʦʩʪʠ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ ʦʜʠʥʘʢʦʚʳ ʠ 

ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ 1,60-1,63. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʯʝʩʪʚʦ 

ʚʦʜʳ ʧʦʜʦ ʣʴʜʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ (ʩʣʘʙʦ ʠ ʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʘʷ (III,3ʙ - 

IV,4ʘ)), ʯʝʤ ʚ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʦʤ ʩʣʦʝ ʚʦʜʳ (ʜʦʩʪʘʪʦʯʥʦ ʯʠʩʪʘʷ (III,3ʘ)). 

ɽʩʣʠ ʞʝ ʦʮʝʥʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʧʦ ʙʠʦʤʘʩʩʝ, ʪʦ ʜʠʥʘʤʠʢʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʠʥʫʶ ʢʘʨʪʠʥʫ. ʆʪ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʜʦ 

ʛʣʫʙʠʥʳ 3 ʤ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʧʦʚʳʰʘʝʪʩʷ ʦʪ ʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʥʦʡ (III, 3ʙ) ʜʦ 

ʚʧʦʣʥʝ ʯʠʩʪʦʡ (II, 2ʙ), ʘ ʦʪ 3 ʜʦ 6 ʤ ʧʦʥʠʞʘʝʪʩʷ ʜʦ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʦʡ 

IV(4ʙ). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʠ ʨʘʩʯʝʪʝ ʠʥʜʝʢʩʘ ʩʘʧʨʦʙʥʦʩʪʠ ʥʝ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ 

ʦʢʘʟʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʚʠʜʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ (ʤʝʥʝʝ 14 ʚʠʜʦʚ), ʪʦ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʲʝʢʪʠʚʥʝʝ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʧʦ ʙʠʦʤʘʩʩʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʩʨʝʜʥʝʤ ʩʣʦʝ ʚʦʜʳ ʝʝ ʢʘʯʝʩʪʚʦ ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʝ, ʯʝʤ ʧʦʜʦ 

ʣʴʜʦʤ ʠ ʫ ʜʥʘ. 

ʊʨʦʬʥʦʩʪʴ ʦʟʝʨʘ, ʦʮʝʥʝʥʥʘʷ ʧʦ ʙʠʦʤʘʩʩʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ [ʆʢʩʠʶʢ ʠ 

ʜʨ., 1993], ʚʘʨʴʠʨʫʝʪ ʧʦ ʛʣʫʙʠʥʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 0 ʤ ï ʵʚʪʨʦʬʥʘʷ, 1 ʤ ï 

ʤʝʟʦʵʚʪʨʦʬʥʘʷ, 2-3 ʤ ï ʤʝʟʦʪʨʦʬʥʘʷ, 4 ʤ ï ʤʝʟʦʵʚʪʨʦʬʥʘʷ, 5 ʤ ï ʵʚʪʨʦʬʥʘʷ, 6 

ʤ ï ʧʦʣʠʪʨʦʬʥʘʷ. 

ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ çʘè ʚ ʚʦʜʦʨʦʩʣʷʭ ʧʣʘʥʢʪʦʥʘ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 

5,52 ʜʦ 24,11 ʤʛ/ʤ
3
. ɺʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʦʛʦ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʠʛʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʩ ʨʦʩʪʦʤ ʛʣʫʙʠʥʳ. 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

62 

 

ʈʠʩ. 4 ï ɼʠʥʘʤʠʢʘ ʭʣʦʨʦʬʠʣʣʘ çʘè ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ ʦʟ. ʂʨʘʩʠʣʦʚʩʢʦʝ, ʤʘʨʪ 2017 ʛ. 

ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ çʘè ʚ ʝʜʠʥʠʮʝ ʙʠʦʤʘʩʩʳ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʟʥʘʯʝʥʠʡ (86%) ʭʣʦʨʦʬʠʣʣʘ çʘè ʥʘʭʦʜʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 0,18-0,44 ʠ ʪʦʣʴʢʦ 

ʥʘ ʛʣʫʙʠʥʝ 6 ʤ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʜʦʩʪʠʛʣʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 1,34. 

ɼʨʫʛʠʭ ʯʝʪʢʠʭ ʪʝʥʜʝʥʮʠʡ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚ ʝʜʠʥʠʮʝ 

ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ. ɺʳʷʚʣʝʥʦ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʜʳ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʦʜʦ ʣʴʜʦʤ) ʜʦ ʜʥʘ ʦʟʝʨʘ ʦʪ 0,1 ʜʦ 5,0
O
C (ʨʠʩ. 5) - 

ʪʝʥʜʝʥʮʠʷ, ʥʘʙʣʶʜʘʝʤʘʷ ʚ ʥʝʛʣʫʙʦʢʠʭ ʚʦʜʦʝʤʘʭ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ ʚ ʧʝʨʠʦʜ 

ʣʝʜʦʩʪʘʚʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫ ʜʥʘ ʦʟʝʨʘ (5
O
C).  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʧʦʜʣʝʜʥʳʡ ʧʝʨʠʦʜ (14 ʤʘʨʪʘ 2017 ʛ.) ʧʨʠ ʪʦʣʱʠʥʝ ʣʴʜʘ 

0,70 ʤ, ʚʳʩʦʪʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 0,15 ʤ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ (0,1-

5,0
O
C) ʥʘ ʙʝʩʩʪʦʯʥʦʤ ʤʝʣʢʦʚʦʜʥʦʤ ʦʟ. ʂʨʘʩʠʣʦʚʩʢʦʤ ʚʳʷʚʣʝʥʘ ʘʢʪʠʚʥʘʷ 

ʚʝʛʝʪʘʮʠʷ ʚʦʜʦʨʦʩʣʝʡ ʧʣʘʥʢʪʦʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʟʝʣʝʥʳʤʠ ʚʦʜʦʨʦʩʣʷʤʠ ʠ ʮʠʘʥʦʙʘʢʪʝʨʠʷʤʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʩʢʠ ʢʣʝʪʦʢ 

ʤʘʣʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠ ʫʩʠʣʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʫʚʝʣʠʯʝʥʠʠ 

çʞʠʟʥʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠè ʢʣʝʪʦʢ ʚ ʥʘʧʨʘʚʣʝʥʠʠ çʣʝʜ-ʜʥʦè. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʮʠʘʥʦʙʘʢʪʝʨʠʡ, ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ʥʘʭʦʜʷʪʩʷ ʚ 
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ʩʪʘʜʠʠ ʧʦʢʦʷ ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʫʩʪʳʤʠ ʩʪʚʦʨʢʘʤʠ. ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦʙ 

ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ, ʩʜʝʣʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, 

ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʜʘʥʥʳʤʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʭʣʦʨʦʬʠʣʣʘ çʘè ʚ ʚʦʜʦʨʦʩʣʷʭ 

ʧʣʘʥʢʪʦʥʘ. ʅʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʣʠʤʠʪʠʨʫʶʱʠʤ ʨʘʟʚʠʪʠʝ ʚʦʜʦʨʦʩʣʝʡ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ 

ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʚʦʜʦʨʦʩʣʝʡ ʚ ʦʟʝʨʝ ʚ ʫʩʣʦʚʠʷʭ ʣʝʜʦʩʪʘʚʘ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʠʭ ʦʙʠʣʠʷ ʩ ʨʦʩʪʦʤ ʛʣʫʙʠʥʳ ʧʨʠ, ʢʘʟʘʣʦʩʴ ʙʳ, ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʩʚʝʪʘ ʧʦʜʦ 

ʣʴʜʦʤ, ʪʨʝʙʫʶʪʩʷ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

  

ʈʠʩ. 5 ï ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʨʘʟʥʦʡ ʛʣʫʙʠʥʝ, ʦʟ. ʂʨʘʩʠʣʦʚʩʢʦʝ, 14 ʤʘʨʪʘ 2017 ʛ. 
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Abstract. The article considers for bleak Alburnus alburnus (Linnaeus, 1758) in R. Inya, Kemerovo region 

the age composition of fish, the linear and weight growth of individuals, the sex structure of population, the 

biological features and spectra of fish feed as well as the infection of by trematodes metacercaria. The age structure 

was represented by individuals from yearling to seven year old, except for six year old ones. Growth was typical for 

short-cycle fish populations. Predominance of females was observed in the sex structure that is characteristic of carp 

fish populations. The study showed mean filling of a gastrointestinal tract and cavitary fat content Fish muscles 

contained dangerous to humans Opisthorchiidae family metacercaria of trematodes. 

Keywords: bleak, environment, trematode infection rate, R.Inya 

ɺʚʝʜʝʥʠʝ 

ʇʦ ʩʭʝʤʝ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʇʘʣʝʘʨʢʪʠʢʠ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʫʯʝʪʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ, ʚʦʜʦʝʤʳ ʙʘʩʩʝʡʥʘ 

ɺʝʨʭʥʝʡ ʆʙʠ ʚʭʦʜʷʪ ʚ ʉʠʙʠʨʩʢʠʡ ʦʢʨʫʛ ʃʝʜʦʚʠʪʦʤʦʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ 

ʮʠʨʢʫʤʧʦʣʷʨʥʦʡ ʧʦʜʦʙʣʘʩʪʠ [2, 3]. ʇʨʠ ʙʦʣʝʝ ʜʨʦʙʥʦʤ ʠʭʪʠʦʣʦʛʠʯʝʩʢʦʤ 

ʨʘʡʦʥʠʨʦʚʘʥʠʠ, ʫʯʠʪʳʚʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʧʠʩʢʦʚ ʪʘʢʩʦʥʦʚ ʨʳʙ, ɹ.ɻ. 

ʀʦʛʘʥʟʝʥ [5] ʚ ʧʨʝʜʝʣʘʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʦʢʨʫʛʘ 

ʚʳʜʝʣʠʣ 10 ʠʭʪʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ. 

ʀʟ ʥʠʭ ʢ ʙʘʩʩʝʡʥʫ ɺʝʨʭʥʝʡ ʆʙʠ ʦʪʥʝʩʝʥʳ ɸʣʪʘʡʩʢʠʡ, ʆʙʩʢʦ-

ʏʫʣʳʤʩʢʠʡ ʠ ɹʘʨʘʙʦ-ʂʫʣʫʥʜʠʥʩʢʠʡ. ʈʝʢʘ ʀʥʷ ʦʪʥʦʩʠʪʩʷ ʢ ʆʙʩʢʦ-

ʏʫʣʳʤʩʢʦʤʫ ʫʯʘʩʪʢʫ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʆʙʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʚʝʨʭʦʚʴʝʚ ɹʠʠ ʠ ʂʘʪʫʥʠ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʥʝʟʘʤʦʨʥʦʡ ʟʦʥʳ ʆʙʠ. ʋʯʘʩʪʢʫ ʩʚʦʡʩʪʚʝʥʥʦ 30 ʚʠʜʦʚ ʨʳʙ, ʩʨʝʜʠ ʥʠʭ ʥʝʪ 
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ʵʥʜʝʤʠʯʥʳʭ ʠ ʩʧʝʮʠʬʠʯʥʳʭ ʬʦʨʤ. ʋʯʘʩʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: 1) 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʘʨʧʦʚʳʭ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʨʦʣʠ ʣʦʩʦʩʝʚʳʭ; 2) 

ʨʝʟʢʠʤ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʦʙʱʝʧʨʝʩʥʦʚʦʜʥʳʭ ʠ ʨʝʯʥʳʭ ʬʦʨʤ; 3) ʥʘʣʠʯʠʝʤ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʝʚʨʦʧʝʡʩʢʦ-ʩʠʙʠʨʩʢʠʭ ʠ ʩʠʙʠʨʩʢʠʭ ʬʦʨʤ ʧʨʠ 

ʥʝʜʦʩʪʘʪʢʝ ʟʘʧʘʜʥʦ-ʩʠʙʠʨʩʢʠʭ ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ ʨʳʙ. 

ʈʝʢʘ ʀʥʷ (ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʨ. ʆʙʠ), ʧʨʦʪʝʢʘʶʱʘʷ ʧʦ ʩʣʘʙʦʨʘʩʯʣʝʥʝʥʥʦʡ 

ʉʝʚʝʨʦ-ʂʫʟʥʝʮʢʦʡ ʨʘʚʥʠʥʝ ʟʘʨʝʛʫʣʠʨʦʚʘʥʘ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʧʣʦʪʠʥʦʡ, ʚ 

ʨʘʡʦʥʝ ʧʦʩ. ʀʥʩʢʦʡ, ɹʝʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʝʣʦʚʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʚʚʝʜʝʥʥʦʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1964 ʛ., ʩʣʫʞʠʪ ʚʦʜʦʝʤʦʤ ï 

ʦʭʣʘʜʠʪʝʣʝʤ ʚ ʩʠʩʪʝʤʝ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦʩʪʨʦʝʥʥʦʡ ʟʜʝʩʴ ɻʈʕʉ. 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʳʙ ʨ. ʀʥʷ ʧʨʝʜʩʪʘʚʣʝʥ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʥʝʙʦʣʴʰʠʭ 

ʚʦʜʦʪʦʢʦʚ ʤʝʩʪʥʦʡ ʠʭʪʠʦʬʘʫʥʦʡ, ʘ ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʩʠʣʴʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʘʫʥʳ ʨʳʙ ɹʝʣʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ.  

ʀʭʪʠʦʬʘʫʥʘ ɹʝʣʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʫʪʝʤ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʩʝʣʝʥʠʷ ʨʳʙ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʨʝʢʝ ʀʥʷ ʠ ʝʝ ʧʨʠʪʦʢʘʭ, ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʟʘʨʳʙʣʝʥʠʷ ʚʦʜʦʝʤʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʙʠʪʘʶʪ ʠʣʠ ʚʨʝʤʝʥʥʦ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 25 ʚʠʜʦʚ ʨʳʙ ʠʟ 8 ʦʪʨʷʜʦʚ 11 ʩʝʤʝʡʩʪʚ 22 

ʨʦʜʦʚ. ʀʟ ʥʠʭ 15 ʚʠʜʦʚ ʪʫʚʦʜʥʳʝ (ʩʠʙʠʨʩʢʘʷ ʤʠʥʦʛʘ, ʩʠʙʠʨʩʢʠʡ ʭʘʨʠʫʩ, 

ʦʙʳʢʥʦʚʝʥʥʘʷ ʱʫʢʘ, ʩʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʴ, ʟʦʣʦʪʦʡ ʢʘʨʘʩʴ, ʧʝʩʢʘʨʴ, ʷʟʴ, ʝʣʝʮ, 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʛʦʣʴʷʥ, ʧʣʦʪʚʘ, ʣʠʥʴ, ʩʠʙʠʨʩʢʘʷ ʱʠʧʦʚʢʘ, ʥʘʣʠʤ, 

ʦʙʳʢʥʦʚʝʥʥʳʡ ʝʨʰ, ʨʝʯʥʦʡ ʦʢʫʥʴ), 2 ʚʠʜʘ ʫʩʣʦʚʥʦ ʪʫʚʦʜʥʳʝ (ʚʝʨʭʦʚʢʘ, 

ʧʝʩʯʘʥʘʷ ʰʠʨʦʢʦʣʦʙʢʘ), 7 ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʚʩʝʣʝʥʥʳʭ ʟʘ 

ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʧʝʩʪʨʳʡ ʪʦʣʩʪʦʣʦʙʠʢ, ʙʝʣʳʡ 

ʪʦʣʩʪʦʣʦʙʠʢ (ʠ ʠʭ ʛʠʙʨʠʜ), ʙʝʣʳʡ ʘʤʫʨ, ʩʘʟʘʥ, ʙʦʣʴʰʝʨʦʪʳʡ ʙʫʬʬʘʣʦ, 

ʯʝʨʥʳʡ ʙʫʬʬʘʣʦ, ʢʘʥʘʣʴʥʳʡ ʩʦʤʠʢ) ʠ 1 ʚʠʜ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʡ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʩʣʝʜʩʪʚʠʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʟ ʩʘʜʢʦʚ 

ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʚʝʩʣʦʥʦʩ). 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʠʜʳ ʨʳʙ ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʩʝʣʝʥʥʳʝ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠʟ ʨʳʙʥʦʛʦ ʩʘʜʢʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʕʪʦ ï ʩʘʟʘʥ (ʢʘʨʧ), ʫʩʧʝʰʥʦ 
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ʨʘʟʤʥʦʞʘʶʱʠʡʩʷ, ʜʦʩʪʠʛʘʷ ʤʘʩʩʳ 30 ʢʛ, ʙʝʣʳʡ ʘʤʫʨ, ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʦʙʠ ʜʦ 

30 ʢʛ., ʯʘʱʝ 5-12 ʢʛ, ʧʝʩʪʨʳʡ ʪʦʣʩʪʦʣʦʙʠʢ, ʢʦʪʦʨʳʡ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʣʩʷ ʚ 

ʚʦʜʦʝʤʝ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʩʩʳ 40 ʢʛ., ʧʨʝʦʙʣʘʜʘʶʪ ʦʩʦʙʠ 2-26 ʢʛ, ʙʝʣʳʡ 

ʪʦʣʩʪʦʣʦʙʠʢ ï ʚʩʪʨʝʯʘʝʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ. 

ʇʦʪʝʥʮʠʘʣʴʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨ. ʀʥʷ, ʤʦʞʝʪ ʦʙʠʪʘʪʴ ʜʦ 20 ʚʠʜʦʚ 

ʨʳʙ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 5 ʦʪʨʷʜʘʤ, 9 ʩʝʤʝʡʩʪʚʘʤ, 17 ʨʦʜʘʤ. ʀʟ ʥʠʭ ʥʘʠʙʦʣʴʰʝʝ 

ʯʠʩʣʦ ʪʘʢʩʦʥʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʨʝʘʣʴʥʦʤʫ ʨʘʚʥʠʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ï 14 ʚʠʜʦʚ ʠ 

11 ʨʦʜʦʚ (Acipenser, Esox, Leuciscus, Phoxinus, Gobio, Carassius, Rutilus, Tinea, 

Perca, Gymnocephalus). ɹʦʨʝʘʣʴʥʳʡ ʧʨʝʜʛʦʨʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥ 2 

ʚʠʜʘʤʠ ʠ 2 ʨʦʜʘʤʠ (Hucho, Thymallus). ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʘʨʢʪʠʯʝʩʢʦʛʦ 

ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʘʢ ʠ ʙʦʨʝʘʣʴʥʦʛʦ ʧʨʝʜʛʦʨʥʦʛʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʙʝʜʥʦʩʪʴʶ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʢʣʶʯʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʦʚ 

Stenodus ʠ Lota. ɺʩʝ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʪʫʚʦʜʥʳʤ ʘʙʦʨʠʛʝʥʥʳʤ ʚʠʜʘʤ ʨʳʙ. ɼʚʘ 

ʚʠʜʘ Abramis brama (Linnaeus, 1758) ʠ Stizostedion lucioperca (Linnaeus, 1758) 

ʷʚʣʷʶʪʩʷ ʘʢʢʣʠʤʘʪʠʟʘʥʪʘʤʠ.  

ɺ ʨʝʢʝ ʀʥʝ ʫʢʣʝʡʢʘ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʚʩʝʣʝʥʮʝʤ, ʠʟʥʘʯʘʣʴʥʦ ʢʘʢ 

ʧʨʦʜʫʢʪ ʠʥʚʘʟʠʠ ʩ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʚ ɹʝʣʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, 

ʜʘʣʝʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʨʳʙʘʢʦʚ-ʣʶʙʠʪʝʣʝʡ ʚ ʨ. ʀʥʷ ʚ ʨʘʡʦʥʝ ʛ. 

ʃʝʥʠʥʩʢ-ʂʫʟʥʝʮʢʠʡ ʦʪʤʝʯʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʢʣʝʡʢʠ, 

ʢʘʨʘʩʷ, ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʦʢʫʥʷ ʠ ʱʫʢʠ. ʉʦʚʨʝʤʝʥʥʳʡ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʠʭʪʠʦʬʘʫʥʳ ʨʝʢʠ ʪʨʝʙʫʝʪ ʠʟʫʯʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʵʢʦʣʦʛʠʠ ʫʢʣʝʡʢʠ ʨʝʢʠ ʀʥʠ, 

ʢʘʢ ʩʣʫʯʘʡʥʦʛʦ ʚʩʝʣʝʥʮʘ, ʚʳʷʚʠʪʴ ʝʸ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʦʧʘʩʥʳʭ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʙʠʦʛʝʣʴʤʠʥʪʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 30 ʵʢʟʝʤʧʣʷʨʦʚ ʨʳʙ, 

ʚʳʣʦʚʣʝʥʥʳʭ ʥʘ ʧʦʧʣʘʚʦʯʥʳʝ ʢʨʶʯʢʦʚʳʝ ʫʜʠʣʠʱʘ ʚ ʨ. ʀʥʷ 26 ʤʘʷ 2017 ʛʦʜʘ. 

ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʚʠʟʫʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

ʚʠʜʦʚʦʡ ʩʪʘʪʫʩ, ʧʦʣ, ʩʪʘʜʠʷ ʟʨʝʣʦʩʪʠ ʧʦʣʦʚʳʭ ʛʦʥʘʜ, ʩʪʝʧʝʥʴ ʥʘʧʦʣʥʝʥʠʝ 
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ʞʝʣʫʜʢʘ, ʧʦʣʦʩʪʥʦʡ ʞʠʨ. ʆʪʦʙʨʘʥʘ ʯʝʰʫʷ ʜʣʷ ʚʦʟʨʘʩʪʥʦʛʦ ʘʥʘʣʠʟʘ 

(ʯʝʰʫʡʥʳʝ ʢʥʠʞʢʠ) ʠ ʟʘʩʧʠʨʪʦʚʘʥʳ ʞʝʣʫʜʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʠʱʝʚʳʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʳʙ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʥʘ 

ʩʚʝʪʣʦʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʦʤ ʬʦʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʚʝʨʪʠʢʘʣʴʥʦ ʮʠʬʨʦʚʳʤ 

ʘʧʧʘʨʘʪʦʤ. 

ʇʨʦʠʟʚʝʜʝʥ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʠʩʩʣʝʜʫʝʤʳʭ ʨʳʙ ʥʘ ʧʦʨʘʞʝʥʠʷ 

ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʀʩʩʣʝʜʦʚʘʥʦ ʩʦʜʝʨʞʘʥʠʝ ʢʠʰʝʯʥʠʢʦʚ, ʜʘʥʘ 

ʩʝʟʦʥʥʘʷ ʠ ʚʠʜʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʠʪʘʥʠʷ. ʇʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘʣʠʯʠʷ 

ʧʘʨʘʟʠʪʦʬʘʫʥʳ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

ʧʣʘʩʪʠʯʝʩʢʠʝ ï ʜʣʠʥʘ ʚʩʝʡ ʨʳʙʳ (ʘʙʩʦʣʶʪʥʘʷ ʜʣʠʥʘ), ʜʣʠʥʘ ʜʦ ʥʘʯʘʣʘ 

ʨʘʟʨʝʟʘ ʭʚʦʩʪʦʚʦʛʦ ʧʣʘʚʥʠʢʘ (ʜʣʠʥʘ ʧʦ ʉʤʠʪʫ), ʜʣʠʥʘ ʙʝʟ ʭʚʦʩʪʦʚʦʛʦ 

ʧʣʘʚʥʠʢʘ (ʧʨʦʤʳʩʣʦʚʘʷ ʜʣʠʥʘ), ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ, ʜʣʠʥʘ ʨʳʣʘ, ʜʠʘʤʝʪʨ ʛʣʘʟʘ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ), ʜʣʠʥʘ ʟʘʛʣʘʟʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʛʦʣʦʚʳ, ʜʣʠʥʘ ʛʦʣʦʚʳ, ʚʳʩʦʪʘ 

ʛʦʣʦʚʳ ʫ ʟʘʪʳʣʢʘ, ʥʘʠʙʦʣʴʰʘʷ ʠ ʥʘʠʤʝʥʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ, ʚʝʩʦʚʳʝ ï ʦʙʱʘʷ 

ʤʘʩʩʘ ʨʳʙʳ, ʦʙʱʘʷ ʤʘʩʩʘ ʨʳʙʳ ʠ ʚʝʩ ʙʝʟ ʚʥʫʪʨʝʥʥʦʩʪʝʡ ʠ ʤʘʩʩʘ 

ʚʥʫʪʨʝʥʥʦʩʪʝʡ. ʆʧʨʝʜʝʣʝʥ ʚʦʟʨʘʩʪ.  

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʝʜʝʥʳ ʧʦ ʩʥʠʤʢʘʤ ʠʩʩʣʝʜʫʝʤʳʭ 

ʨʳʙ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Photoʄ 1.2. (ʨʘʟʨʘʙʦʪʯʠʢ ï ɸ. 

ʏʝʨʥʠʛʦʚʩʢʠʡ, ʌʊʀ ʠʤ. ʀʦʬʬʝ ʈɸʅ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʵʣʝʢʪʨʦʥʥʳʝ ʚʝʩʳ ɺɸ-15ʊ2 ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,5 ʛ. ʏʝʰʫʡʢʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʙʠʥʦʢʫʣʷʨʘ Technival-2. 

ʇʦʣʝʚʳʝ ʩʙʦʨʳ ʠ ʣʘʙʦʨʘʪʦʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʭʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʦʚʝʜʝʥʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʠʭʪʠʦʣʦʛʠʠ ʤʝʪʦʜʠʢʘʤ [7]. ɺʦʟʨʘʩʪ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʳʙ ʦʧʨʝʜʝʣʝʥ ʧʦ ʯʝʰʫʡʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. ʉʪʘʜʠʷ ʟʨʝʣʦʩʪʠ 

ʧʦʣʦʚʳʭ ʛʦʥʘʜ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʰʝʩʪʠʙʘʣʣʴʥʦʡ ʩʭʝʤʝ (0-5). ʉʪʝʧʝʥʴ 

ʥʘʧʦʣʥʝʥʠʷ ʞʝʣʫʜʢʘ, ʥʘʣʠʯʠʝ ʧʦʣʦʩʪʥʦʛʦ ʞʠʨʘ ʦʮʝʥʝʥʦ ʚʠʟʫʘʣʴʥʦ, ʧʦ 

ʯʝʪʳʨʝʭʙʘʣʣʴʥʦʡ ʰʢʘʣʝ (0-3). ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʦʚ ʨʳʙ ʧʨʦʚʝʜʝʥʘ 
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ʚʠʟʫʘʣʴʥʦ, ʧʦ ʧʨʠʟʥʘʢʘʤ, ʚʳʨʘʞʝʥʥʳʤ ʚ ʠʟʤʝʥʝʥʠʠ ʬʦʨʤʳ, ʮʚʝʪʘ ʠ 

ʩʪʨʫʢʪʫʨʳ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʫʧʠʪʘʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʌʫʣʴʪʦʥʘ (Q), ʚʳʯʠʩʣʷʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ [7]. 

Q = w x 100 / l
3
    

 ʛʜʝ: Q ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʠʪʘʥʥʦʩʪʠ; 

w ï ʚʝʩ ʨʳʙʳ, ʛ; 

l ï ʜʣʠʥʳ ʪʝʣʘ (ʦʪ ʥʘʯʘʣʘ ʨʳʣʘ ʜʦ ʢʦʥʮʘ ʯʝʰʫʡʥʦʛʦ ʧʦʢʨʦʚʘ), ʩʤ. 

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ, ʥʘʨʷʜʫ ʩ ʙʘʣʣʦʤ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʦʩʪʥʦʛʦ ʞʠʨʘ 

ʦʪʨʘʞʘʝʪ ʜʦʣʛʦʩʨʦʯʥʳʝ ʫʩʣʦʚʠʷ ʧʠʪʘʥʠʷ ʨʳʙʳ, ʢʦʤʬʦʨʪʥʦʩʪʴ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ ʠʣʠ ʝʝ ʫʛʥʝʪʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʨʘʞʝʥʥʦʩʪʠ ʨʳʙʳ ʤʝʪʘʮʝʨʢʘʨʠʷʤʠ ʦʧʠʩʪʦʨʭʠʜ 

ʧʨʠʤʝʥʷʣʠ ʢʦʤʧʨʝʩʩʦʨʥʳʡ ʤʝʪʦʜ [4].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺʩʝ 30 ʵʢʟʝʤʧʣʷʨʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʳʙ ʦʪʥʦʩʷʪʩʷ ʢ ʚʠʜʫ Alburnus 

alburnus (Linnaeus, 1758) ï ʫʢʣʝʡʢʘ (ʦʪʨʷʜ Cypriniformes, ʩʝʤʝʡʩʪʚʦ 

Cyprinidae (Bonaparte, 1832), ʨʦʜ Alburnus (Rafinesque, 1820). ʊʝʣʦ 

ʫʜʣʠʥʝʥʥʦʝ, ʩʪʨʦʡʥʦʝ, ʩʞʘʪʦʝ ʩ ʙʦʢʦʚ. ʈʦʪ ʢʦʥʝʯʥʳʡ, ʢʦʩʦ ʥʘʧʨʘʚʣʝʥ ʚʚʝʨʭ. 

ɻʣʘʟʘ ʙʦʣʴʰʠʝ. ʏʝʰʫʷ ʪʦʥʢʘʷ, ʷʨʢʦ-ʩʝʨʝʙʨʠʩʪʘʷ, ʣʝʛʢʦ ʦʧʘʜʘʝʪ ʠ ʦʙʠʣʴʥʦ 

çʫʢʣʝʠʚʘʝʪè ʨʫʢʠ ʨʳʙʦʣʦʚʘ. ʄʝʞʜʫ ʙʨʶʰʥʳʤ ʠ ʘʥʘʣʴʥʳʤ ʧʣʘʚʥʠʢʘʤʠ 

ʠʤʝʝʪʩʷ ʢʦʞʠʩʪʳʡ ʢʠʣʴ ʙʝʟ ʯʝʰʫʠ. ɸʥʘʣʴʥʳʡ ʧʣʘʚʥʠʢ ʫʜʣʠʥʝʥʥʳʡ. ʆʢʨʘʩʢʘ 

ʪʝʣʘ ʧʝʣʘʛʠʯʝʩʢʘʷ: ʩʧʠʥʘ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʘʷ, ʙʦʢʘ ʠ ʙʨʶʰʢʦ ʩʝʨʝʙʨʠʩʪʳʝ, 

ʧʣʘʚʥʠʢʠ ʙʝʩʮʚʝʪʥʳʝ [1]. 

ʋʢʣʝʡʢʘ ʦʙʠʪʘʝʪ ʚ ʨʝʢʘʭ, ʦʟʝʨʘʭ, ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʠ ʧʨʦʪʦʯʥʳʭ ʧʨʫʜʘʭ. 

ɺʩʪʨʝʯʘʝʪʩʷ ʦʥʘ ʠ ʚ ʩʦʣʦʥʦʚʘʪʳʭ ʚʦʜʘʭ ʫʩʪʴʝʚ ʨʝʢ ʠ ʟʘʣʠʚʦʚ. ɼʝʨʞʠʪʩʷ 

ʩʪʘʷʤʠ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʚʦʜʳ, ʯʘʱʝ ï ʥʘ ʩʣʘʙʦʤ ʪʝʯʝʥʠʠ ʚ ʟʘʣʠʚʘʭ ʠ ʟʘʚʦʜʷʭ. 

ʃʝʪʦʤ ʥʝʨʝʜʢʦ ʧʣʝʱʝʪʩʷ, ʚʳʧʨʳʛʠʚʘʷ ʠʟ ʚʦʜʳ [1]. 

ɺʠʜ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ɽʚʨʦʧʝ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ɸʟʠʠ. ɺ 1990-ʭ ʛʛ. 

ʫʢʣʝʡʢʘ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʨ. ʊʦʙʦʣ ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʛʘʥʩʢʦʡ ʠ ʊʶʤʝʥʩʢʦʡ 

ʦʙʣʘʩʪʝʡ, ʢʫʜʘ ʦʥʘ, ʚʝʨʦʷʪʥʦ, ʧʨʦʥʠʢʣʘ ʠʟ ʙʘʩʩʝʡʥʘ ʨ. ʋʨʘʣ, ʟʠʤʦʡ 2000 ʛ. ï ʚ 
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ʨ. ʀʰʠʤ (ʣʝʚʳʡ ʧʨʠʪʦʢ ʀʨʪʳʰʘ) ʚʦʟʣʝ ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ. ɺ 1973 ʛ. ʫʢʣʝʡʢʘ 

ʦʙʥʘʨʫʞʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʦʟ. ʍʦʨʦʰʝʝ 

ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ ʦʟʝʨ ï ʚ ʵʪʦʪ ʚʦʜʦʝʤ ʵʪʘ ʨʳʙʳ ʙʳʣʘ ʩʣʫʯʘʡʥʦ ʟʘʚʝʟʝʥʘ 

ʚʤʝʩʪʝ ʩ ʢʘʨʧʦʤ ʠʟ ʧʨʫʜʦʚʳʭ ʭʦʟʷʡʩʪʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ. ʂ ʥʦʚʳʤ 

ʫʩʣʦʚʠʷʤ ʞʠʟʥʠ ʫʢʣʝʡʢʘ ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦʚʘʣʘʩʴ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʟ. 

ʍʦʨʦʰʝʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʘ. ʉ 1999-2000 ʛ. ʫʢʣʝʡʢʘ ï ʤʘʩʩʦʚʳʡ 

ʚʠʜ ʚ ʨ. ʊʦʤʴ, ʛʜʝ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ. 

ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʫʣʦʚʘ  

ɺʦʟʨʘʩʪʥʦʡ ʨʷʜ ʨʳʙ ʦʧʨʝʜʝʣʝʥ ʦʪ 1 (ʛʦʜʦʚʠʢʠ) ʜʦ 7 (ʩʝʤʠʛʦʜʦʚʠʢʠ). ɺ 

ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ ʦʪʩʫʪʩʪʚʫʶʪ ʰʝʩʪʠʛʦʜʦʚʠʢʠ, ʚʝʨʦʷʪʥʦ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ 

ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ. ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ 4 

(ʯʝʪʳʨʝʭʛʦʜʦʚʠʢʠ) ʠ 5 (ʧʷʪʠʛʦʜʦʚʠʢʠ) ï 60% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ. ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ 4 ʛʦʜʘ.  

ʆʙʳʯʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʠʜʘ ï 10-12 ʣʝʪ 

[1]. ʇʦ ʚʳʙʦʨʢʝ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʠʜ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ 

ʚʦʜʦʪʦʢʝ ʥʝ ʤʝʥʝʝ 7 ʣʝʪ, ʥʦ ʧʦʣʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʨʷʜʘ ʤʝʩʪʥʘʷ ʧʦʧʫʣʷʮʠʷ ʝʱʝ 

ʥʝ ʜʦʩʪʠʛʣʘ (ʪʘʙʣ. 1).  

ʃʠʥʝʡʥʳʡ ʠ ʚʝʩʦʚʦʡ ʨʦʩʪ 

ɸʙʩʦʣʶʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʪʝʣʘ ï 55,3-176,0 ʤʤ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

137,9), ʤʘʩʩʳ ʦʪ 1,5 ʜʦ 43 ʛ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 17,3). ɼʣʷ ʩʨʘʚʥʝʥʠʷ ï 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʫʢʣʝʡʢʠ ʚ ʚʦʜʦʝʤʘʭ ɽʚʨʦʧʳ ï 20 ʩʤ, ʤʘʩʩʘ ï 60 ʛ, 

ʦʙʳʯʥʳʝ ʨʘʟʤʝʨʳ ʚ ʫʣʦʚʘʭ 19-24 ʩʤ ʠ 10-12 ʛ [1]. ɺ ʮʝʣʦʤ ʥʝ ʦʪʤʝʯʝʥʦ 

ʪʫʛʦʨʦʩʣʳʭ ʬʦʨʤ. ʈʦʩʪ ʪʠʧʠʯʝʥ ʜʣʷ ʧʦʧʫʣʷʮʠʡ ʢʦʨʦʪʢʦʮʠʢʣʦʚʳʭ ʨʳʙ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʜʦʩʪʘʪʦʯʥʦʤ ʧʠʪʘʥʠʠ (ʪʘʙʣ. 1). 

ʇʦʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʡ 

ɺ ʧʦʣʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʥʘʙʣʶʜʘʝʤ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʘʤʦʢ (17 ʵʢʟ.), ʧʨʦʮʝʥʪʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʫʣʦʚʝ 40:57 (ʧʨʠ 3% ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ). ɼʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʧʨʦʧʦʨʮʠʡ ʧʦʣʦʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʦʧʫʣʷʮʠʡ ʢʘʨʧʦʚʳʭ ʨʳʙ. 

ʇʦʣʦʚʦʟʨʝʣʦʡ ʫʢʣʝʡʢʘ ʩʪʘʥʦʚʠʪʩʷ ʥʘ ʪʨʝʪʴʝʤ ʛʦʜʫ ʞʠʟʥʠ ʧʨʠ ʜʣʠʥʝ 7-8 

ʩʤ. ʅʝʨʝʩʪ ʧʦʨʮʠʦʥʥʳʡ ʠ ʧʨʦʠʩʭʦʜʠʪ ʩ ʤʘʷ ʧʦ ʠʶʣʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 
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ʥʝ ʥʠʞʝ 15-16 Áʉ. ʆʙʳʯʥʦ ʩʘʤʢʘ ʦʪʢʣʘʜʳʚʘʝʪ ʟʘ ʵʪʦʪ ʩʨʦʢ 3 ʧʦʨʮʠʠ 

(ʥʝʢʦʪʦʨʳʝ ʩʘʤʢʠ ï ʜʦ 6) ʠʢʨʳ ʩ ʧʨʦʤʝʞʫʪʢʘʤʠ ʤʝʞʜʫ ʢʣʘʜʢʘʤʠ ʚ 10-11 

ʜʥʝʡ. ʀʢʨʘ ʚʳʤʝʪʳʚʘʝʪʩʷ ʥʘ ʧʦʜʚʦʜʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʨʝʞʝ ï ʛʘʣʴʢʫ ʠ 

ʢʘʤʥʠ, ʥʘ ʛʣʫʙʠʥʝ 7-50 ʩʤ. ʀʢʨʠʥʢʠ ʢʣʝʡʢʠʝ, ʞʝʣʪʦʚʘʪʦ-ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ, 

ʜʠʘʤʝʪʨʦʤ 1,5-1,9 ʤʤ. ʀɸʇ ʦʪ 3 ʜʦ 10,5 ʪʳʩ. ʠʢʨʠʥʦʢ. ʀʥʢʫʙʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 21Áʉ ʜʣʠʪʩʷ 75-80 ʯ [1]. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʠʪʘʥʠʷ 

ʅʘʧʦʣʥʝʥʠʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 1 ʜʦ 3 ʙʘʣʣʦʚ 

(ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 2,4) ʇʦʣʦʩʪʥʦʡ ʞʠʨ ï ʦʪ 0 ʜʦ 3 ʙʘʣʣʦʚ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 1,97). 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʩʪʘʙʠʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʫʧʠʪʘʥʥʦʩʪʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,78 ʜʦ 1,6 ʙʘʣʣʘ, ʩʦ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʝʤ 1,02 ʙʘʣʣʘ. ɿʘ 1 ʧʨʠʥʷʪʘ ʥʦʨʤʘ ʦʪʥʦʰʝʥʠʷ ʜʣʠʥʥʳ ʪʝʣʘ ʢ ʚʝʩʫ ʨʳʙʳ. 

ɿʥʘʯʝʥʠʝ ʙʣʠʟʢʦʝ ʢ 1 ʠ ʙʦʣʝʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʠʭ ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʠʪʘʥʠʷ, ʢʦʤʬʦʨʪʥʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʠ ʫʛʥʝʪʘʶʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ (ʪʘʙʣ. 1).  

ʉʧʝʢʪʨ ʧʠʪʘʥʠʷ  

ʆʙʳʯʥʦ ʤʦʣʦʜʴ ʧʠʪʘʝʪʩʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʚʦʜʦʨʦʩʣʷʤʠ ʠ ʤʝʣʢʠʤ 

ʟʦʦʧʣʘʥʢʪʦʥʦʤ, ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ ï ʧʣʘʥʢʪʦʥʦʤ, ʚʦʟʜʫʰʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ ʠ 

ʠʭ ʚʦʜʥʳʤʠ ʣʠʯʠʥʢʘʤʠ, ʠʥʦʛʜʘ ʠʢʨʦʡ, ʣʠʯʠʥʢʘʤʠ ʠ ʤʘʣʴʢʘʤʠ ʨʳʙ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʚʦʝʛʦ ʚʠʜʘ. 

ɺ ʤʘʝ 2017 ʛ. ʚ ʢʠʰʝʯʥʠʢʘʭ 30 ʦʩʦʙʝʡ ʫʢʣʝʡʢʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʰʝʩʪʴ 

ʧʠʱʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺʝʩʥʦʡ ʚ ʨ. ʀʥʝ ʨʳʙʘ ʧʨʝʜʧʦʯʠʪʘʣʘ ʧʠʪʘʪʴʩʷ 

ʚʦʜʦʨʦʩʣʷʤʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 10 ʜʦ 100% ʧʠʱʝʚʦʛʦ ʢʦʤʢʘ ʠ ʦʪʤʝʯʝʥʳ 

ʚ ʢʠʰʝʯʥʠʢʘʭ ʚʩʝʭ ʨʳʙ. ʂʨʦʤʝ ʚʦʜʦʨʦʩʣʝʡ, ʚ ʢʠʰʝʯʥʠʢʘʭ 43% ʨʳʙ 

ʩʦʜʝʨʞʘʣʩʷ ʤʝʣʢʠʡ ʜʝʪʨʠʪ (8-50% ʧʠʱʝʚʦʛʦ ʢʦʤʢʘ), ʫ 20% ï ʥʘʩʝʢʦʤʳʝ (10-

60%), ʘ ʪʘʢʞʝ ʞʝʩʪʢʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʭʠʨʦʥʦʤʠʜʳ ʠ ʜʘʬʥʠʠ (ʨʠʩ. 1). 
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ʈʠʩ.1 ï ʉʧʝʢʪʨ ʧʠʪʘʥʠʷ ʫʢʣʝʡʢʠ ʨ. ʀʥʷ, ʤʘʡ 2017 ʛ. 

ʇʦ ʧʠʪʘʥʠʶ ʦʪʤʝʯʝʥʳ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʧʦʣʥʝʥʠʷ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʦʩʪʥʦʛʦ ʞʠʨʘ. ɺʦʟʤʦʞʥʦ ʚʨʝʤʝʥʥʦʝ 

ʫʭʫʜʰʝʥʠʝ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ ʨʳʙ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʩʝʥʥʝʛʦ ʧʘʚʦʜʢʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʫ ʤʥʦʛʠʭ ʚʠʜʦʚ ʨʳʙ ʥʘʙʣʶʜʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʧʠʪʘʥʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʮʠʢʣʦʤ ʨʘʟʚʠʪʠʷ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʠʭ ʤʠʛʨʘʮʠʷʤʠ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ [6]. 

ʉʦʩʪʦʷʥʠʝ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʇʘʪʦʣʦʛʠʠ 

ʇʘʪʦʣʦʛʠʡ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʥʝ ʦʪʤʝʯʝʥʦ.  

ʇʘʨʘʟʠʪʳ. ɿʘʨʘʞʝʥʥʦʩʪʴ ʤʝʪʘʮʝʨʢʘʨʠʷʤʠ ʪʨʝʤʘʪʦʜ 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʨʝʩʩʦʨʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳʰʮ, ʚ 

ʨʳʙʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʝʪʘʮʝʨʢʘʨʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʝʤʘʪʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ ï Opisthorchis felineus Rivolta, 1884; 

Metorchis bilis (Braun, 1890), ʘ ʪʘʢʞʝ Metorchis xanthosomus (Creplin, 1846), 

ʩʪʘʪʫʩ ʠʥʚʘʟʠʚʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʥʝ ʦʧʨʝʜʝʣʝʥ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʥʘʨʫʞʝʥʳ 

ʤʝʪʘʮʝʨʢʘʮʠʠ ʪʨʝʤʘʪʦʜ ʩʝʤ. Cyathocotylidae (Cyath), ʦʢʦʥʯʘʪʝʣʴʥʳʤʠ 

ʭʦʟʷʝʚʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʪʠʮʳ (ʪʘʙʣ. 2). ʄʝʪʘʮʝʨʢʘʨʠʠ ʪʨʝʤʘʪʦʜ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʤʳʰʮʘʭ ʧʦʣʦʚʠʥʳ ʨʳʙ. ʄʝʪʘʮʝʨʢʘʨʠʠ ʧʨʠ ʩʤʝʰʘʥʥʦʡ ʠʥʚʘʟʠʠ 

O. felineus ʠ M. bilis (Of/Mb) ï c ʯʘʩʪʦʪʦʡ 27%, ʘ M. xanthosomus (Mx) ï 17%. 

ʂʦʣʠʯʝʩʪʚʦ ʛʝʣʴʤʠʥʪʦʚ ʥʘ ʦʜʥʫ ʠʩʩʣʝʜʦʚʘʥʥʫʶ ʨʳʙʫ ʩʦʩʪʘʚʣʷʣʦ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ Of/Mb ï 0,7 ʵʢʟ., Mx ï 0,5 ʵʢʟ, ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ Of/Mb ï 2,5 

ʵʢʟ., Mx ï 2,8 ʵʢʟ.  
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ʈʦʣʴ ʧʘʨʘʟʠʪʦʚ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʝ ʦʨʜʠʥʘʨʥʘʷ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʯʘʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ, ʩ ʜʨʫʛʦʡ ï ʧʨʠ ʩʨʳʚʝ ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʨʝʚʳʰʝʥʠʠ ʧʘʨʘʟʠʪʘʨʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠʯʠʥʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʫʱʝʨʙ ʧʦʧʫʣʷʮʠʠ ʭʦʟʷʝʚ. ɺ ʨʝʢʝ ʀʥʝ ʥʘʠʙʦʣʝʝ ʟʘʨʘʞʝʥʳ ʩʘʤʢʠ ʩʪʘʨʰʠʭ 

ʚʦʟʨʘʩʪʦʚ, ʚʦʟʤʦʞʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʩʘʤʦʢ ʙʦʣʴʰʝ, ʯʝʤ ʩʘʤʮʦʚ. ʊʘʢ ʞʝ ɹʝʵʨ [4] 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʤʝʪʘʮʝʨʢʘʨʠʝʚ ʚ ʤʳʰʮʘʭ ʨʳʙ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʦʟʨʘʩʪʘ. ʆʧʠʨʘʷʩʴ ʥʘ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʫʢʣʝʡʢʘ ʚ 

ʨ. ʀʥʷ ʫʜʘʯʥʦ ʧʨʠʞʠʣʘʩʴ ʠ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʣʘʩʴ. ʉʫʜʷ ʧʦ ʤʥʝʥʠʶ 

ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ, ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʜʦʤʠʥʠʨʫʶʱʝʡ ʚ ʫʣʦʚʘʭ. ʂʘʢ ʠ ʚʩʝ 

ʢʘʨʧʦʚʳʝ ʦʥʘ ʩʪʘʣʘ ʚʪʦʨʳʤ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʭʦʟʷʠʥʦʤ ʪʨʝʤʘʪʦʜ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʂʝʤʝʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʧʘʩʥʳʤʠ ʧʘʨʘʟʠʪʘʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (ʦʧʠʩʪʦʨʭʦʟ, ʤʝʪʦʨʭʦʟ) 

ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʚ ʧʠʱʫ ʤʝʩʪʥʦʡ ʫʢʣʝʡʢʠ ʙʝʟ ʥʘʜʣʝʞʘʱʝʡ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ. 

ʊʘʙʣʠʮʘ 1 ï ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʢʣʝʡʢʠ ʨ. ʀʥʷ, 

26 ʤʘʷ 2017 ʛ. 

ʇʦʢʘʟʘʪʝʣʠ max min ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ɼʣʠʥʘ ʚʩʝʡ ʨʳʙʳ (L, ʤʤ) 176,0 55,3 137,9 

ɼʣʠʥʘ ʪʝʣʘ ʧʦ ʉʤʠʪʪʫ (Lsm)  159,0 48,6 124,7 

ɼʣʠʥʘ ʪʝʣʘ (l)  147,0 45,4 115,2 

ɼʣʠʥʘ ʪʫʣʦʚʠʱʘ (od)  121,0 34,2 91,9 

ɼʣʠʥʘ ʨʳʣʘ (an)  8,1 2,7 5,3 

ɼʠʘʤʝʪʨ ʛʣʘʟʘ (np)  9,2 4,2 7,4 

ɼʣʠʥʘ ʟʘʛʣʘʟʥ. ʦʪʜʝʣʘ ʛʦʣʦʚʳ (po)  14,0 4,3 11,2 

ɼʣʠʥʘ ʛʦʣʦʚʳ (ao)  29,9 11,2 23,6 

ɺʳʩʦʪʘ ʛʦʣʦʚʳ ʫ ʟʘʪʳʣʢʘ (lm)  26,6 8,0 18,0 

ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ (gh)  37,5 9,7 26,9 

ʅʘʠʤʝʥʴʰʘʷ ʚʳʩʦʪʘ ʪʝʣʘ (ik)  12,7 4,4 10,0 

ʄʘʩʩʘ ʦʙʱʘʷ (Q,ʛ)  43,0 1,5 17,3 

ʄʘʩʩʘ ʙʝʟ ʚʥʫʪʨʝʥʥʦʩʪʝʡ (q,ʛ)  35,0 1,0 14,0 

ʄʘʩʩʘ ʚʥʫʪʨʝʥʥʦʩʪʝʡ (ʛ)  13,5 1,0 3,3 

ʉʪʘʜʠʷ ʟʨʝʣʦʩʪʠ (ʙʘʣʣ) 5 1 3,6 

ɺʦʟʨʘʩʪ (ʣʝʪ) 7,0 1,0 4,2 

ʇʦʣʦʩʪʥʦʡ ʞʠʨ (ʙʘʣʣ) 3 1 2,0 

ʅʘʧʦʣʥʝʥʠʝ ʢʠʰʝʯʥʠʢʘ (ʙʘʣʣ) 3 1 2,4 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʧʠʪʘʥʥʦʩʪʠ (Q) 1,6 0,8 1,0 

 

 

ʊʘʙʣʠʮʘ 2 ï ɿʘʨʘʞʝʥʥʦʩʪʴ ʫʢʣʝʡʢʠ ʨ. ʀʥʷ ʤʝʪʘʮʝʨʢʘʨʠʷʤʠ ʪʨʝʤʘʪʦʜ, 26 ʤʘʷ 2017 ʛ. 
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ʂʦʣ-ʚʦ 

ʵʢʟʝʤʧʣʷʨʦʚ 
ʧʦʣ 

ʩʪʘʜʠʷ 

ʟʨʝʣʦʩʪʠ 

ʚʩʝ ʤʝʪʘʮʝʨʢʘʨʠʠ ʩ 

ʩʝʨʝʜʠʥʳ ʩʧʠʥʳ 

ʪʦʪʘʣʴʥʦ 

Of/Mb 

ʪʦʪʘʣʴ

ʥʦ Mx 

ʪʦʪʘʣʴʥʦ 

ʤʮ ʜʨ. 

1 ʤʦʣʦʜʴ juv - - - - 

1 ʩʘʤʝʮ 1 - - - 1 

       

1 ʩʘʤʢʘ 2 - - - - 

6 ʩʘʤʝʮ 2 - - - 1 

       

2 ʩʘʤʢʘ 3 - - - - 

4 ʩʘʤʝʮ 3 3 - 10 1 

       

2 ʩʘʤʢʘ 4 1 - 2 1 

1 ʩʘʤʝʮ 4 - - - - 

       

12 ʩʘʤʢʘ 5 4 Of/Mb/ʄʭ, 8 (Cyath) 6 - 6 

 

ɺʳʚʦʜʳ 

1. ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʧʫʣʷʮʠʠ 

ʫʢʣʝʡʢʠ ï 4 (ʯʝʪʳʨʝʭʛʦʜʦʚʠʢʠ) ʠ 5 (ʧʷʪʠʛʦʜʦʚʠʢʠ) ï 60% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ. 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 4 ʛʦʜʘ.  

2. ɺ ʧʦʧʫʣʷʮʠʠ ʥʝ ʦʪʤʝʯʝʥʦ ʪʫʛʦʨʦʩʣʳʭ ʬʦʨʤ, ʨʦʩʪ ʪʠʧʠʯʝʥ ʜʣʷ 

ʧʦʧʫʣʷʮʠʡ ʢʦʨʦʪʢʦʮʠʢʣʦʚʳʭ ʨʳʙ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʜʦʩʪʘʪʦʯʥʦʤ ʧʠʪʘʥʠʠ. 

3. ɺ ʧʦʣʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʝʦʙʣʘʜʘʶʪ ʩʘʤʢʠ, ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 40:57 

(ʧʨʠ 3% ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ). ɼʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʨʦʧʦʨʮʠʡ ʧʦʣʦʚ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʧʦʧʫʣʷʮʠʡ ʢʘʨʧʦʚʳʭ ʨʳʙ. 

4. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘʧʦʣʥʝʥʠʷ ʢʠʰʝʯʥʠʢʘ ï 2,4 ʙʘʣʣʘ; ʧʦʣʦʩʪʥʦʛʦ ʞʠʨʘ ï 

1,97 ʙʘʣʣʦʚ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʥʝʩʪʘʙʠʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ.  

5. ʂʦʵʬʬʠʮʠʝʥʪ ʫʧʠʪʘʥʥʦʩʪʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,78 ʜʦ 1,6 ʙʘʣʣʘ, ʩʦ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʝʤ 1,02 ʙʘʣʣʘ. ɿʥʘʯʝʥʠʝ ʙʣʠʟʢʦʝ ʢ 1 ʠ ʙʦʣʝʝ  ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʠʭ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʠʪʘʥʠʷ, ʢʦʤʬʦʨʪʥʦʩʪʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ 

ʦʪʩʫʪʩʪʚʠʠ ʫʛʥʝʪʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ.  

6. ɺ ʢʠʰʝʯʥʠʢʘʭ ʦʙʥʘʨʫʞʝʥʦ ʰʝʩʪʴ ʧʠʱʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ, ʚʦʜʦʨʦʩʣʠ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 10 ʜʦ 100% ʧʠʱʝʚʦʛʦ ʢʦʤʢʘ ʠ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʚ ʢʠʰʝʯʥʠʢʘʭ ʚʩʝʭ ʨʳʙ.  
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7. ɺ ʨʳʙʝ ʚʳʷʚʣʝʥʳ ʤʝʪʘʮʝʨʢʘʨʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʝʤʘʪʦʜ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ ï Opisthorchis felineus 

Rivolta, 1884; Metorchis bilis (Braun, 1890), ʘ ʪʘʢʞʝ Metorchis xanthosomus 

(Creplin, 1846). ʅʘʠʙʦʣʝʝ ʟʘʨʘʞʝʥʳ ʩʘʤʢʠ ʧʷʪʠʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. 
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ɺʚʝʜʝʥʠʝ. ʇʦʥʷʪʠʝ ʧʦʣʠʙʠʦʤʘ ʧʦ ʩʫʪʠ ʜʝʣʘ ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʝʡʰʠʤ 

ʨʘʟʚʠʪʠʝʤ ʠ ʜʝʪʘʣʠʟʘʮʠʝʡ ʧʦʥʷʪʠʷ ʨʝʦʙʠʦʤʘ, ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚ 1995 ʛ ɺ.ɺ. 

ɹʦʛʘʪʦʚʳʤ [1]. ʇʨʦʦʙʨʘʟʳ ʧʦʥʷʪʠʷ ʨʝʦʙʠʦʤʘ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʙʦʪʘʭ ʂ.ʈ. 

ʊʘʫʥʩʝʥʜʘ (Townsend, 1987, 1989) ʠ ʈ.ʃ. ɺʘʥʥʦʪʘ (1980) (ʮʠʪʠʨ. ʧʦ [1]) 

ʇʦʩʢʦʣʴʢʫ ʚ ʫʢʘʟʘʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʨʝʦʙʠʦʤ ʧʦ ʩʫʪʠ ʜʝʣʘ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʦʛʦʤ ʵʢʦʩʠʩʪʝʤʥʦʛʦ ʢʦʥʪʠʥʫʫʤʘ ʥʘʟʝʤʥʦʡ ʵʢʦʣʦʛʠʠ (ʨʠʩ. 12), ʪʦ ʪʘʢʘʷ 

ʩʤʳʩʣʦʚʘʷ ʥʘʛʨʫʟʢʘ, ʚʧʦʣʥʝ ʧʨʠʛʦʜʥʘʷ ʜʣʷ ʮʝʣʝʡ ʪʘʢʩʦʥʦʤʠʠ ʠ ʠʟʫʯʝʥʠʷ 

ʣʦʢʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʨʘʡʥʝ ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʦʙʦʙʱʘʶʱʠʭ 

ʩʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʧʝʨʝʥʦʩʘ ʩʫʙʩʪʘʥʮʠʠ ʥʘ ʛʨʘʥʠʮʝ 

çʨʝʢʘ-ʤʦʨʝè (ʨʠʩ.11) ʦʪʨʘʞʘʶʱʝʛʦ ʩʚʷʟʴ ʨʝʦʙʠʦʤʘ ʩ ʜʨʫʛʠʤʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʙʠʦʩʬʝʨʳ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ 

ʚʚʝʜʝʥʠʷ ʙʦʣʝʝ ʦʙʱʠʭ ʢʘʪʝʛʦʨʠʡ ʩʠʩʪʝʤʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʯʪʦʙʳ ʥʘʛʣʷʜʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʙʘʟʠʩ ʧʨʦʙʣʝʤʳ ʧʨʠʚʝʜʝʤ ʦʧʠʩʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ɽʥʠʩʝʷ, ʠʤʝʶʱʝʡ ʩʪʘʪʫʩ ʧʦʣʠʙʠʦʤʘ, ʦʙʦʟʥʘʯʘʝʤʦʛʦ ʥʠʞʝ, ʢʘʢ ʇɹɽ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʚʳʚʦʜʳ. ɽʥʠʩʝʡ, ʧʷʪʘʷ ɺʝʣʠʢʘʷ ʨʝʢʘ 

ʇʣʘʥʝʪʳ, ʠʤʝʣ ʚ ʧʝʨʠʦʜ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʪʦʢʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚ 4102 ʢʤ, 

ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ ʚ 2.58 ʤʣʥ. ʢʤ
2
, ʢʦʪʦʨʘʷ ʨʘʚʥʘ 6 % ʦʪ ʪʝʨʨʠʪʦʨʠʠ ɸʟʠʠ. ʇʦ 

ʦʙʲʝʤʫ ʩʪʦʢʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 595 ï 

623 ʢʤ
3
, ʦʥ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ɺʝʣʠʢʠʭ ʨʝʢ ʉʠʙʠʨʠ. ʅʘ ʩʚʦʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʦʥ ʧʝʨʝʩʝʢʘʣ 9 ʧʨʠʨʦʜʥʳʭ ʟʦʥ ï ʨʠʩ.1. 
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ʈʠʩ. 1 ï ʉʭʝʤʘ ʙʘʩʩʝʡʥʘ ɽʥʠʩʝʷ ʩ ʙʘʩʩʝʡʥʘʤʠ ʚʦʟʚʝʜʝʥʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ (ʰʪʨʠʭʦʚʢʘ) 

ʅʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ɽʥʠʩʝʷ ʥʘʭʦʜʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʛʦʨʥʳʝ ʦʙʣʘʩʪʠ. ʃʝʚʳʡ 

ʙʝʨʝʛ, ʥʘʯʠʥʘʷ ʩʦ ʉʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʙʦʣʦʪʠʩʪʳʡ.  

ɹʝʨʝʛʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʦʧʨʝʜʝʣʷʶʪ ʭʘʨʘʢʪʝʨ 

ʧʦʩʪʫʧʣʝʥʠʷ ʪʝʧʣʘ, ʘʣʣʦʭʪʦʥʥʦʡ ʦʨʛʘʥʠʢʠ ʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʨʝʢʠ ʩʦ ʩʧʦʢʦʡʥʳʤ ʪʝʯʝʥʠʝʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʥʘʯʠʤʳʝ ʦʙʲʝʤʳ 

ʧʦʩʪʫʧʣʝʥʠʷ ʘʣʣʦʭʪʦʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʘʚʦʙʝʨʝʞʥʳʝ 

ʧʨʠʪʦʢʠ ʥʦʩʷʪ ʦʭʣʘʞʜʘʶʱʝ ï ʦʙʝʜʥʷʶʱʠʡ ʭʘʨʘʢʪʝʨ. 

ʇʝʨʚʳʝ ʝʥʠʩʝʡʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʩʪʨʫʢʪʫʨʝ ʘʢʚʘʪʦʨʠʠ ɽʥʠʩʝʷ ʚ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʚʳʜʝʣʠʣʠ ʵʣʝʤʝʥʪʳ (ɻʨʝʟʝ, 1957; ɹʘʭʪʠʥ, 1961), 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ, ʢʘʢ ʧʦ ʩʚʦʡʩʪʚʘʤ ʵʢʦʪʦʧʘ, ʪʘʢ ʠ ʙʠʦʮʝʥʦʟʘ ï ɺʝʨʭʥʝʝ 

ʪʝʯʝʥʠʝ, ʉʨʝʜʥʝʝ ʪʝʯʝʥʠʝ, ʅʠʞʥʝʝ ʪʝʯʝʥʠʝ, ɼʝʣʴʪʫ, ɻʫʙʫ (ɻʦʨʣʦ ʚ ʩʦʩʪʘʚʝ 

ʧʦʩʣʝʜʥʝʡ) ï ʨʠʩ.1. ʄʦʨʩʢʠʝ ʛʨʘʥʠʮʳ ɽʥʠʩʝʷ, ʢʘʢ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʛʦ (ʠ 

ʦʪʥʶʜʴ ʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ) ʦʙʲʝʢʪʘ ʛʠʜʨʦʛʨʘʬʳ ʧʨʦʚʦʜʷʪ ʧʦ ʩʪʚʦʨʫ ʧ. 

ʉʦʧʦʯʥʘʷ ʂʘʨʛʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʠʜʨʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʧʝʨʠʦʜ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʩʪʦʢʘ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ɽʥʠʩʝʷ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 1567 ʢʤ. ʇʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ ʟʘ ʩʯʝʪ 

ʚʳʧʘʜʝʥʠʷ 60 % ʙʘʩʩʝʡʥʘ ɸʥʛʘʨʳ (ʙʝʟ ɹʘʡʢʘʣʘ), ʧʨʘʢʪʠʯʝʩʢʠ 90 % ʙʘʩʩʝʡʥʘ 

ɺʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ, ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʍʘʥʪʘʡʢʠ ʠ ʂʫʨʝʡʢʠ ʩʦʩʪʘʚʣʷʝʪ 53.3 % ʦʪ 

ʠʩʭʦʜʥʦʡ. ʇʣʘʥʠʨʫʝʤʦʝ ʩʦʦʨʫʞʝʥʠʝ ɹʦʛʫʯʘʥʩʢʦʡ ʠ ʕʚʝʥʢʠʡʩʢʦʡ ɻʕʉ 

ʧʦʥʠʟʠʪ ʠʩʭʦʜʥʫʶ ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ ʜʦ ʧʫʛʘʶʱʝ ʤʘʣʳʭ ʚʝʣʠʯʠʥ ï 0.93 ʤʣʥ. 

ʢʤ
2
. 
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ʇʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ɽʥʠʩʝʷ ʩ ʖʛʘ ʥʘ ʉʝʚʝʨ ʧʨʦʠʩʭʦʜʠʪ ʧʘʜʝʥʠʝ ʫʢʣʦʥʘ 

ʤʝʩʪʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʤʫ ʧʘʜʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʦʜʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ.2, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʠ ʜʝʪʝʨʤʠʥʘʮʠʠ ʛʨʘʥʠʮ ʇɹɽ. ʆʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ 

ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ ʪʚʝʨʜʳʭ ʛʨʫʥʪʦʚ (ʢʘʤʥʠ, ʛʘʣʴʢʘ) ʦʪ 

ɺʝʨʭʥʝʛʦ ʊʝʯʝʥʠʷ ʢ ʋʩʪʴʝʚʦʡ ʆʙʣʘʩʪʠ.  

 
ʈʠʩ. 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʫʥʪʦʚ ʨʝʯʥʦʛʦ ʫʯʘʩʪʢʘ ʇɹɽ 

ɽʝ ʧʨʠʯʠʥʳ ʩʦʩʪʦʷʪ ʚ ʫʤʝʥʴʰʝʥʠʠ ʫʢʣʦʥʘ ʤʝʩʪʥʦʩʪʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʚʦʜʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʛʨʫʥʪʦʚ ʣʦʢʘʣʠʟʦʚʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʪʨʦʬʠʢʦ ï ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʟʦʦʙʝʥʪʦʩʘ, ʛʜʝ ʦʩʥʦʚʥʦʡ 

ʪʝʥʜʝʥʮʠʝʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʨʝʦʬʠʣʴʥʦʛʦ ʮʝʥʦʟʘ, ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʚ 

ɺʝʨʭʥʝʡ ʯʘʩʪʠ ɽʥʠʩʝʷ, ʢ ʧʝʣʦʬʠʣʴʥʦʤʫ ʚ ʅʠʟʦʚʦʡ ʆʙʣʘʩʪʠ ʠ ʠʭʪʠʦʬʘʫʥʳ 

(ʨʠʩ.7). ʆʩʦʙʝʥʥʦ ʩʣʦʞʥʦʡ ʷʚʣʷʝʪʩʷ ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʫʥʪʦʚ ʚ ɼʝʣʴʪʝ 

ʠ ʵʩʪʫʘʨʥʦʤ ʨʘʡʦʥʝ ʇɹɽ ï ʨʠʩ. 3. 

 
ʈʠʩ.3 ï ʉʭʝʤʘ ʛʨʫʥʪʦʚ ʫʩʪʴʝʚʦʡ ʦʙʣʘʩʪʠ ɽʥʠʩʝʷ  

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥʥʦʛʦ ʠʣʘ ʧʦʢʘʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʛʨʘʥʠʮʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʦʦʙʝʥʪʦʩʥʦʛʦ ʮʝʥʦʟʘ, ʥʦ ʠ ʚʝʨʭʥʠʝ (ʟʠʤʥʠʝ) ʛʨʘʥʠʮʳ 

ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ, ʢʦʛʜʘ ʚ ʵʪʠ ʦʙʣʘʩʪʠ ʧʨʦʥʠʢʘʝʪ ʩʦʣʝʥʘʷ ʚʦʜʘ ʠ 

ʧʨʦʠʩʭʦʜʷʪ ʧʨʦʮʝʩʩʳ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʠ ʩʝʜʠʤʝʥʪʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʡ ʠ 
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ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʫʙʩʪʘʥʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʚʳʰʝ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ 

ʘʢʚʘʪʦʨʠʠ ʇɹɽ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʬʘʨʚʘʪʝʨʥʦʡ ʯʘʩʪʠ ʛʫʙʳ ʧʦ ʪʨʘʚʝʨʟʫ ʟʘʧʘʜʥʦʡ, ʤʦʨʩʢʦʡ 

ʛʨʘʥʠʮʳ ʜʝʣʴʪʳ ʥʘ ʛʣʫʙʠʥʘʭ ʩʚʳʰʝ 20 ʤ ʥʘʭʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʝʜʠʥʩʪʚʝʥʥʘʷ ʦʙʰʠʨʥʘʷ ʦʙʣʘʩʪʴ ʟʘʢʠʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʨʝʜʦʢʩ ï ʧʦʪʝʥʮʠʘʣʘ. ɽʝ ʛʝʥʝʟʠʩ ʦʙʫʩʣʦʚʣʝʥ ʥʘʣʠʯʠʝʤ 

ʧʨʠʜʦʥʥʦʛʦ ʢʣʠʥʘ ʩʦʣʝʥʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʳ ʙʝʜʥʦʡ ʢʠʩʣʦʨʦʜʦʤ, ʢʦʪʦʨʳʡ 

ʪʨʘʪʠʪʩʷ ʥʘ ʭʠʤʠʯʝʩʢʦʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʦʢʠʩʣʝʥʠʝ. 

ʂʨʦʤʝ ʛʨʘʜʠʝʥʪʦʚ ʩʢʦʨʦʩʪʠ ʠ ʛʨʫʥʪʦʚ ʥʘ ʘʢʚʘʪʦʨʠʠ ɽʥʠʩʝʷ ʩʫʱʝʩʪʚʫʝʪ 

ʪʘʢʞʝ ʛʨʘʜʠʝʥʪ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʚ ʜʝʪʝʨʤʠʥʘʮʠʠ, ʢʘʢ ʤʦʨʩʢʦʡ ʛʨʘʥʠʮʳ ʇɹɽ, ʪʘʢ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ɽʥʠʩʝʷ. 

ʀʩʪʦʨʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ, ʚʳʟʳʚʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʨʝʞʠʤʘ 

ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ ʧʦʩʣʫʞʠʣʠ ʠʭʪʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʝ ʘʩʧʝʢʪʳ 

(ʇʦʜʣʝʩʥʳʡ, 1948; ʂʫʢʣʠʥ, 1998) ʧʦʪʨʝʙʦʚʘʚʰʠʝ ʚʢʣʶʯʝʥʠʷ ʚʝʨʭʥʝʡ 

(ʶʞʥʦʡ) ʯʘʩʪʠ ɽʥʠʩʝʡʩʢʦʛʦ ʟʘʣʠʚʘ (ʦʙʣʘʩʪʴ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ï ʨʠʩ.6) 

ʚ ʩʦʩʪʘʚ ʇɹɽ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʢʦʨʤʦʚʳʤ ʨʝʛʠʦʥʦʤ ʜʣʷ 7 ʠʟ 8 ʚʠʜʦʚ ʧʦʣʫ - 

ʧʨʦʭʦʜʥʦʡ ʠʭʪʠʦʬʘʫʥʳ (ʨʠʩ.4). 

ɿʜʝʩʴ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʬʘʢʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʛʦʨʙʫʰʠ ʟʘ ʜʚʘ 

ʛʦʜʘ (1960 ï 1963) ʠʟ ɹʝʣʦʛʦ ʤʦʨʷ ʚ ʋʩʪʴʝʚʫʶ ʆʙʣʘʩʪʴ ɽʥʠʩʝʷ, ʢʦʪʦʨʘʷ ʚ 

ʢʦʥʮʝ 1990 ï ʭ ʛʛ. ʩʪʘʣʘ ʧʦʩʪʦʷʥʥʦ ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʫʣʦʚʘʭ ʧʦ ʚʩʝʤʫ ʆʙʩʢʦ ï 

ʇʷʩʠʥʩʢʦʤʫ ʤʝʣʢʦʚʦʜʴʶ (ʂʫʢʣʠʥ, 1999; ɿʫʝʚ ʠ ʜʨ, 2014). 

ʌʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʵʪʦ, ʧʦʩʣʫʞʠʣʠ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʝ (ɸʥʪʦʥʦʚ, 1963) ʠ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʃʠʩʠʮʳʥ, 1995, 2004), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

(ʙʠʦʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ) ʛʨʘʥʠʮʳ ɽʥʠʩʝʷ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʧʦ ʢʦʥʮʫ ʫʩʪʴʝʚʦʛʦ ʙʘʨʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʵʣʝʤʝʥʪʦʤ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ 

ɽʥʠʩʝʡʩʢʦʛʦ ʟʘʣʠʚʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʘʷ ʘʛʨʝʛʘʮʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʘʷ ʩʝʜʠʤʝʥʪʘʮʠʷ ʚʝʱʝʩʪʚʘ ʟʘ ʩʯʝʪ ʬʠʟʠʢʦ ï ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ (ʨʠʩ.6), ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʤʠʢʨʦʬʠʪʦʙʝʥʪʦʩʦʤ (14) - ʷʜʨʦʤ 

ʢʦʥʩʦʨʮʠʠ ʇɹɽ ï ʨʠʩ.5. 
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ʈʠʩ.4 ï ɻʨʘʥʠʮʳ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʘʨʝʘʣʦʚ ʥʝʢʦʪʦʨʳʭ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ 

 ʠ ʚʩʝʣʝʥʮʝʚ ʥʘ ʘʢʚʘʪʦʨʠʠ ɽʥʠʩʝ ̫

ʊ.ʦ., ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʟʦʦʙʝʥʪʦʩʘ ʠ 

ʠʭʪʠʦʬʘʫʥʳ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʠ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʨʘʡʦʥʦʚ ɻʫʙʳ 

ɽʥʠʩʝʷ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʫʢʮʠʠ ʄʌɹ 

ʚʳʰʝʨʘʩʧʦʣʦʞʝʥʥʦʡ ʘʢʚʘʪʦʨʠʠ ʠ ʄʌɹ ʷʚʣʷʝʪʩʷ ʜʝʪʝʨʤʠʥʘʥʪʦʤ ʢʦʥʩʦʨʮʠʠ 

ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ï ʨʠʩ.5. 

 
ʈʠʩ.5 ï ʉʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ï ʨʘʟʦʙʱʝʥʥʦʡ ʢʦʥʩʦʨʮʠʠ  

ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ  

ʇʦʣʫʯʠʚ ʩʚʝʜʝʥʠʷ ʦ ʛʝʦʛʨʘʬʦ ï ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʇɹɽ 

ʧʨʠʩʪʫʧʠʤ ʢ ʨʝʛʣʘʤʝʥʪʫ ʛʨʘʥʠʮ ʠ ʧʦʩʪʨʦʝʥʠʶ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ, ʛʜʝ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʩʚʝʜʝʥʠʡ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʙʠʦʮʝʥʦʟʘ ʇɹɽ ʧʨʦʚʝʜʝʤ ʜʝʪʝʨʤʠʥʘʮʠʶ ʝʛʦ ʛʨʘʥʠʮ. 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʜʝʩʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʣʦʪʠʯʝʩʢʠʭ 

ʚʦʜʦʝʤʦʚ, ʢ ʢʦʪʦʨʳʤ ʥʝʩʦʤʥʝʥʥʦ ʦʪʥʦʩʠʪʩʷ ɽʥʠʩʝʡ, ʦʯʝʥʴ ʪʨʫʜʥʦ ʧʨʦʚʝʩʪʠ 

ʥʠʞʥʶʶ (ʟʜʝʩʴ ʩʝʚʝʨʥʫʶ) ʛʨʘʥʠʮʫ. ʇʦʣʦʞʝʥʠʝ ʜʝʣ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʥʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʢʦʥʢʨʝʪʥʫʶ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʫʶ ʧʨʠʚʷʟʢʫ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʘʢʦʡ ʵʣʝʤʝʥʪ ʙʠʦʮʝʥʦʟʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʠʚʷʟʘʥʥʳʤ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʘʢʚʘʪʦʨʠʠ. ɺ ʇɹɽ ʪʘʢʠʤ ʤ.ʙ. ʪʦʣʴʢʦ ʥʘʩʝʣʝʥʠʝ 

ʙʝʥʪʘʣʠ, ʠʟ ʢʦʪʦʨʦʛʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʝʧʝʥʴʶ ʠʟʫʯʝʥʥʦʩʪʠ, ʚʳʙʠʨʘʝʪʩʷ 
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ʟʦʦʙʝʥʪʦʩ. ɺ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʫʨʦʚʥʷ ʩʦʣʝʥʦʩʪʠ ʚ 

ʵʩʪʫʘʨʥʦʤ ʨʘʡʦʥʝ ɽʥʠʩʝʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʜʚʝ ʛʨʘʥʠʮʳ: 

ʤʠʥʠʤʘʣʴʥʫʶ ʟʠʤʥʶʶ, ʢʦʛʜʘ ʩʦʢʨʘʱʘʝʪʩʷ ʩʪʦʢ ʠ ʤʦʨʩʢʠʝ ʚʦʜʳ ʟʘʧʦʣʥʷʶʪ 

ʘʢʚʘʪʦʨʠʶ ɻʫʙʳ, ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʣʝʪʥʶʶ, ʢʦʛʜʘ ʧʨʝʩʥʳʝ ʚʦʜʳ ʧʨʦʥʠʢʘʶʪ 

ʜʘʣʝʢʦ ʥʘ ʩʝʚʝʨ ʦʪ ʛʨʘʥʠʮ ʜʝʣʴʪʳ. 

 
ʈʠʩ.6 ï ʄʘʨʛʠʥʘʣʴʥʳʡ ʬʠʣʴʪʨ ɽʥʠʩʝʷ (ʣʝʪʥʝʝ ʩʦʩʪʦʷʥʠʝ) 

ʄʠʥʠʤʘʣʴʥʫʶ ʛʨʘʥʠʮʫ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʠʟʦʙʘʪʝ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʦʣʝʥʥʳʭ ʚʦʜ ï ʵʪʦ 5 ï 7 ʤ. ɿʜʝʩʴ ʜʦʤʠʥʘʥʪʳ 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦʛʦ ʟʦʦʙʝʥʪʦʩʘ ʠʟʦʧʦʜʳ ʚʳʪʝʩʥʷʶʪʩʷ ʚʳʰʝ ʫʢʘʟʘʥʥʦʛʦ 

ʫʨʦʚʥʷ. 

ɼʝʪʝʨʤʠʥʘʮʠʷ ʣʝʪʥʝʡ ʛʨʘʥʠʮʳ ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʘ ï ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ 

ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʜʣʷ ʜʚʫʭ ʛʨʘʥʠʮ ï ʧʨʦʬʠʣʴʥʦʡ ʠ ʧʣʘʥʦʚʦʡ. ʇʨʦʬʠʣʴʥʫʶ 

ʛʨʘʥʠʮʫ ʦʧʨʝʜʝʣʠʤ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʠʭʪʠʦʬʘʫʥʳ. 

ʇʣʘʥʦʚʫʶ ʛʨʘʥʠʮʫ ʦʧʷʪʴ ʦʧʨʝʜʝʣʠʤ ʧʦ ʫʨʦʚʥʶ ʩʦʣʝʥʦʩʪʠ ï ʣʝʪʦʤ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ ʚ ɽʥʠʩʝʡʩʢʦʤ ʟʘʣʠʚʝ ʧʨʝʩʥʘʷ ʚʦʜʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʩʨʝʜʥʝʤ ʜʦ 

ʠʟʦʙʘʪʳ 10 ʤ. ʆʙʲʝʜʠʥʝʥʠʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʛʨʘʥʠʮ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 7. 

ʆʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɽʥʠʩʝʷ, ʢʘʢ 

ʣʦʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʪʣʠʯʘʶʱʝʡ ʝʛʦ ʦʪ ʣʠʤʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʨʘʟʣʠʯʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ï ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʦʨʠʝʥʪʘʮʠʷ ʵʢʦʩʠʩʪʝʤʳ (ʨʠʩ. 

8), ʭʦʪʷ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʶ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʬʘʢʪʦʨʘ ï 

ʩʠʣʳ ʪʷʞʝʩʪʠ, ʧʨʦʷʚʣʷʶʱʝʛʦʩʷ ʢʘʢ ï ʙʳ ʚʦ ʚʟʘʠʤʥʦ - ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. 
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ʈʠʩ. 7 ï ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʙʠʦʮʝʥʦʟʘ ʇɹɽ 

ʇʝʨʝʡʜʝʤ ʢ ʘʥʘʣʠʟʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʜʫʢʮʠʦʥʥʦ - ʜʝʩʪʨʫʢʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ɽʥʠʩʝʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʣʘʩʩʠʯʝʩʢʘʷ ʣʠʤʥʠʯʝʩʢʘʷ ʵʢʦʩʠʩʪʝʤʘ 

(ʤʦʨʝ, ʦʟʝʨʦ, ʚʦʜʦʭʨʘʥʠʣʠʱʝ) ʠʤʝʝʪ ʚʝʨʪʠʢʘʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ ʠʣʠ ʩʣʦʠ, 

ʧʨʦʩʪʠʨʘʶʱʠʝʩʷ ʨʝʘʣʴʥʦ ʥʘ ʤʝʪʨʳ ʠʣʠ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ (ʦʢʝʘʥʳ - ʥʘ 

ʢʠʣʦʤʝʪʨʳ). 

 
ʈʠʩ. 8 ï ʇʨʦʜʫʢʮʠʦʥʥʦ - ʜʝʩʪʨʫʢʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʣʠʤʥʠʯʝʩʢʦʡ (ʘ)  

ʠ ʣʦʪʠʯʝʩʢʦʡ (ʙ) ʵʢʦʩʠʩʪʝʤʳ 

ʃʦʪʠʯʝʩʢʘʷ ʵʢʦʩʠʩʪʝʤʘ ɽʥʠʩʝʷ ʠʤʝʝʪ ʫʞʝ ʥʝ ʩʣʦʠ, ʘ ʟʦʥʳ ʠʣʠ ʫʯʘʩʪʢʠ 

ʪʝʯʝʥʠʷ, ʟʘʥʠʤʘʶʱʠʝ ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ ʠʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʛʨʘʜʫʩʳ. 

ɺʳʜʝʣʝʥʠʝ ʟʦʥ ʠʣʠ ʩʣʦʝʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʨʠʥʮʠʧʫ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʳʰʝ ʫʢʘʟʘʥʥʳʝ ʪʨʠ ʧʨʦʮʝʩʩʘ ʧʨʦʠʩʭʦʜʷʪ ʚ ʢʘʞʜʦʡ ʟʦʥʝ 

ʠʣʠ ʩʣʦʝ ʩ ʛʦʨʘʟʜʦ ʤʝʥʴʰʠʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʷʤʠ. ʉʠʥʪʝʟʠʨʦʚʘʚ ʩʚʝʜʝʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʥʘ ʨʠʩ.1 ï ʨʠʩ.8, ʧʦʣʫʯʠʤ, ʯʪʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ɽʥʠʩʝʶ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʦʝʢʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʚʳʛʣʷʜʠʪ 
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ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ï ʨʠʩ. 9.  

 
ʈʠʩ. 9 ï ʇʨʦʜʫʢʮʠʦʥʥʦ - ʜʝʩʪʨʫʢʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ɽʥʠʩʝʷ 

ʌʦʨʤʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʜʫʢʮʠʦʥʥʦ - ʜʝʩʪʨʫʢʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ɽʥʠʩʝʷ (ʨʠʩ. 9) ʩʣʫʞʠʪ ʜʠʩʩʠʧʘʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʘ ï ʩʪʘʮʠʦʥʘʨʥʦʝ ʨʝʰʝʥʠʝ 

ʫʨʘʚʥʝʥʠʷ ʜʠʬʬʫʟʠʠ (1) - , ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʢʣʘʩʩʠʯʝʩʢʠʡ ʦʙʲʝʢʪ 

ʩʠʩʪʝʤʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʨʦʮʝʩʩʦʚ çʨʝʘʢʮʠʷ ï ʜʠʬʬʫʟʠʷ ï ʢʦʥʚʝʢʮʠʷè (ʉʚʠʨʝʞʝʚ, 1987). ʅʘʛʣʷʜʥʳʤ 

ʧʨʦʦʙʨʘʟʦʤ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʦʥʥʦ - ʜʝʩʪʨʫʢʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʷʚʣʷʝʪʩʷ 

ʧʣʘʤʷ ʛʘʟʦʚʦʡ ʛʦʨʝʣʢʠ. ʈʝʘʢʮʠʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʠ ʚʝʱʝʩʪʚʘ; ʜʠʬʬʫʟʠʷ ï ʙʠʦʣʦʛʠʯʝʩʢʦʝ çʨʘʟʨʘʚʥʠʚʘʥʠʝè 

ʚʝʱʝʩʪʚʘ, ʢʘʢ ʚʥʫʪʨʠ ʵʢʦʩʠʩʪʝʤʳ ʤʝʞʜʫ ʛʣʫʙʠʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ, ʪʘʢ ʠ 

ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ; ʢʦʥʚʝʢʮʠʷ ï ʤʝʭʘʥʠʯʝʩʢʘʷ ʢʘʪʘʜʨʦʤʠʷ ʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʝ ʝʡ ʘʥʘʜʨʦʤʥʳʝ ʤʠʛʨʘʮʠʠ. ɿʜʝʩʴ ʥʘʜʦ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʠʬʬʫʟʠʠ a(t,l,X) ʠ ʢʦʥʚʝʢʮʠʠ 

c(t,l,X) ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ, ʥʝ ʪʦʣʴʢʦ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʠ ʚʨʝʤʝʥʠ (l, t), ʥʦ ʠ  ʦʪ 

ʘʢʪʠʚʥʦʛʦ ʦʙʤʝʥʘ ʠ ʙʠʦʤʘʩʩʳ ʧʦʧʫʣʷʮʠʡ ʚʠʜʦʚ ʤʠʛʨʘʥʪʦʚ X [2]. 

µX/µt=µ(a(t,l,X)µX/µl)/µl-µ(c(t,l,X)X)/µl+f(b(t,l),X), (1) 

 

ɼʠʬʬʫʟʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ, ʢʘʢ ʚʳʩʦʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʚʦʜʳ (ʦʪ 1.5 ʤ/ʩ ʚ 

ɺʝʨʭʥʝʤ ʊʝʯʝʥʠʠ ʜʦ 0.5 ʤ/ʩ ʚ ʅʠʞʥʝʤ ʊʝʯʝʥʠʠ), ʦʣʠʮʝʪʚʦʨʷʶʱʠʝ ʘʛʝʥʪʘ 

ʜʝʡʩʪʚʠʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʪʘʢ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʛʣʫʙʠʥʘʤʠ ï 40 ʤ ʚ ʨʘʡʦʥʝ ʧ. 

ɼʫʜʠʥʢʠ ʚ ʅʠʞʥʝʤ ʊʝʯʝʥʠʠ ï ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʘʤʧʣʠʪʫʜʫ 

ʜʝʡʩʪʚʠʷ, ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʥʝ ʩʪʦʣʴʢʦ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʠ 

ʤʥʦʛʦʢʣʝʪʦʯʥʦʛʦ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʢʘʢ ʥʘ ʵʪʦ ʫʢʘʟʳʚʘʣ ɺ.ʅ. ɻʨʝʟʝ, ʘ ʛʣʘʚʥʳʤ 
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ʦʙʨʘʟʦʤ ʢʨʘʡʥʝ ʥʠʟʢʦʡ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʢʦʛʜʘ 

ʧʦʩʣʝʜʥʠʡ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʜʝʩʪʨʫʢʪʠʚʥʦʡ ʟʦʥʝ, ʪʨʘʪʷ 

ʥʘʢʦʧʣʝʥʥʫʶ ʚ ʟʦʥʝ ʬʦʪʦʩʠʥʪʝʟʘ ʵʥʝʨʛʠʶ. ʇʨʠʯʝʤ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ 

ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʉʨʝʜʥʝʤ ʊʝʯʝʥʠʠ ï ʨʠʩ. 10, ʛʜʝ 

ʨʠʩ. 10.ʙ, ʧʦʣʫʯʝʥʥʳʡ ʥʝʟʘʚʠʩʠʤʳʤ ʧʫʪʝʤ, ʷʚʣʷʝʪʩʷ ʧʦʣʥʳʤ ʘʥʘʣʦʛʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʣʣʶʩʪʨʘʮʠʠ ʠʟ ʦʩʥʦʚʦʧʦʣʦʛʘʶʱʝʡ ʨʘʙʦʪʳ ɺ.ɺ. ɹʦʛʘʪʦʚʘ 

(1995), ʜʦʩʪʫʧʥʦʡ ʧʦ ʩʘʡʪʫ ɹʇʀ ɼɺʆ ʈɸʅ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʮʝʥʠʪʴ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ 

ʬʦʪʠʯʝʩʢʦʡ ʟʦʥʝ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʬʝʥʦʤʝʥʘ çɿʦʥʘ ʌ 100è - ʫʩʣʦʚʥʦʡ ʟʦʥʳ, 

ʛʜʝ ʬʦʪʦʩʠʥʪʝʟ ʨʘʚʝʥ 100 % ʦʪ ʚʦʟʤʦʞʥʦʛʦ (ʨʠʩ. 10.ʘ). ʆʥʘ ʚ ʩʨʝʜʥʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʣʫʙʠʥʝ ʦʜʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ. ɼʘʣʝʝ, ʚʟʷʚ ʦʪʥʦʰʝʥʠʝ 

ʫʢʘʟʘʥʥʦʡ ʟʦʥʳ ʢ ʛʣʫʙʠʥʝ ʨʝʢʠ, ʧʦʣʫʯʠʤ ʪʫ ʜʦʣʶ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʢʦʪʦʨʘʷ ʧʦʡʜʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ʇʨʠʯʝʤ ʵʪʘ 

ʚʝʣʠʯʠʥʘ ʷʚʣʷʝʪʩʷ ʚʝʨʭʥʝʡ ʦʮʝʥʢʦʡ ï ʝʱʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʦʮʝʩʩʳ, ʚʳʥʦʩʘ, 

ʚʳʝʜʘʥʠʷ ʠ ʦʪʤʠʨʘʥʠʷ. 

 
ʈʠʩ. 10 ï ɿʦʥʘ 100 % ʬʦʪʦʩʠʥʪʝʟʘ (ʘ) ʠ ʚʝʣʠʯʠʥʳ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʙ) 

ʀʪʘʢ, ʚʩʝ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʦʝ ʟʘʤʝʯʘʥʠʷ, ʢʘʢ ʧʦ ʧʨʦʜʫʢʮʠʦʥʥʦ - 

ʜʝʩʪʨʫʢʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ɽʥʠʩʝʷ, ʠ ʝʝ ʬʦʨʤʘʣʴʥʦʤʫ ʦʙʨʘʟʫ ʷʚʣʷʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʦʥʪʠʥʫʫʤʘ. ʅʦ, ʠʭ, ʢʘʢ ʵʪʦ 

ʫʞʝ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ 

ʧʣʘʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʠʤ ʵʢʦʩʠʩʪʝʤʥʳʤ ʦʢʨʫʞʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ɽʥʠʩʝʷ, ʥʦ ʠ ʜʣʷ ʧʨʠʤʝʨʘ 

ʠʣʣʶʩʪʨʘʮʠʠ ʧʦʥʷʪʠʷ ʨʝʦʙʠʦʤʘ, ʚʳʙʨʘʥʥʦʛʦ ɺ.ɺ. ɹʦʛʘʪʦʚʳʤ ï ʨʝʢʠ ɸʤʫʨʘ ï 

ʢʘʢ ʟʜʝʩʴ ʩʤʦʪʨʷʪʩʷ ʥʝʨʝʩʪʦʚʳʝ ʤʠʛʨʘʮʠʠ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ? 

ʇʦʵʪʦʤʫ ʧʝʨʝʡʜʝʤ ʢ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʧʦʥʷʪʠʷ ʧʦʣʠʙʠʦʤʘ. ɺ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʤ ʪʝʢʩʪʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʥʷʪʠʷ ʧʦʣʠʙʠʦʤʘ ʢʘʢʠʭ ï 
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ʣʠʙʦ ʠʥʳʭ ʦʙʲʷʩʥʝʥʠʡ, ʢʨʦʤʝ ʪʦʛʦ, ʯʪʦ ʵʪʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʦʙʦʙʱʝʥʠʝ 

ʵʢʦʩʠʩʪʝʤʥʦʛʦ ʢʦʥʪʠʥʫʫʤʘ ʥʝ ʜʘʝʪʩʷ. ʅʦ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʡ 

ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ɽʥʠʩʝʷ ʧʦʟʚʦʣʷʶʪ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʪʝʨʤʠʥ çʧʦʣʠʙʠʦʤè. 

ʇʝʨʚʦʝ, ʥʘ ʢʫʜʘ ʥʘʜʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʷʚʣʷʝʪʩʷ ʬʝʥʦʤʝʥ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʙʩʪʚʝʥʥʦ ʨʝʯʥʦʡ ʩʠʩʪʝʤʳ ʩ ʩʦʧʨʝʜʝʣʴʥʦʡ ʘʢʚʘʪʦʨʠʝʡ, 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʝ ʢʘʢ ʵʣʝʤʝʥʪ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʩʠʩʪʝʤʳ çʉʫʰʘ ï ʈʝʢʘ ï ʄʦʨʝè 

(ʨʠʩ.11). ʇʨʠʯʝʤ ʵʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʩʢʦʣʴʢʦ ʧʫʪʝʤ ʤʠʛʨʘʮʠʠ ʚʠʜʦʚ. ʇʨʠʤʝʨʦʤ 

ʩʝʤʫ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʦʨʤʦʚʘʷ ʤʠʛʨʘʮʠʷ ʩʘʡʢʠ ʠʟ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʫʞʝ ʥʘ ʜʨʫʛʦʤ ʢʦʥʪʠʥʝʥʪʝ. ʄʠʛʨʘʮʠʷ ʢʘʨʩʢʦʡ ʙʝʣʫʭʠ ʚ 

ʫʩʪʴʝʚʫʶ ʦʙʣʘʩʪʴ ɽʥʠʩʝʷ ʧʨʦʠʩʭʦʜʠʪ ʫʞʝ ʯʝʨʝʟ ʢʦʥʪʠʥʝʥʪ ʦʪ ʙʝʨʝʛʦʚ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ ɻʨʝʥʣʘʥʜʠʠ (ʆʛʥʝʪʦʚ, 2005). 

ʇʦʣʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ɽʥʠʩʝʷ ï ʵʪʦ ʥʘʙʦʨ ʵʢʦʩʠʩʪʝʤ 

ʦʪʜʝʣʴʥʳʭ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ ʝʛʦ ʘʢʚʘʪʦʨʠʠ, ʩʚʷʟʘʥʥʳʭ, ʢʘʢ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʪʘʢ ʠ ʩ ʪʝʨʨʠʪʦʨʠʝʡ ʙʘʩʩʝʡʥʘ ʩ ʧʨʦʮʝʩʩʘʤʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ 

ʧʦʜʟʝʤʥʦʛʦ ʩʤʳʚʘ, ʚʦʜʦʦʙʤʝʥʘ, ʧʘʩʩʠʚʥʦʡ ʠ ʘʢʪʠʚʥʦʡ ʤʠʛʨʘʮʠʠ ʦʨʛʘʥʠʟʤʦʚ. 

ʇʨʠʯʝʤ ʤʠʛʨʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʣʠʥʝʡʥʳʤ (ʩʦʩʝʜʥʠʝ ʵʢʦʩʠʩʪʝʤʳ), 

ʥʦ ʠ, ʯʪʦ ʛʣʘʚʥʦʝ, ʩʝʪʝʚʳʤ ʦʙʨʘʟʦʤ - ʯʝʨʝʟ ʨʷʜ ʵʢʦʩʠʩʪʝʤ (ʨʠʩ.12). ʏʪʦ ʷʨʢʦ 

ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʘʥʘʜʨʦʤʥʦʡ ʤʠʛʨʘʮʠʝʡ ʠʭʪʠʦʬʘʫʥʫ ʠ ʥʠʞʝʠʟʣʦʞʝʥʥʳʤʠ 

ʤʠʛʨʘʮʠʷʤʠ ʦʨʥʠʪʦʬʘʫʥʳ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ, ʢʘʢ ʧʝʨʝʥʦʩ ʢʦʩʥʦʡ ʩʫʙʩʪʘʥʮʠʠ, 

ʪʘʢ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (Heterocope borealis).  

ʅʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ ʦʙʨʘʟʦʤ ʧʦʣʠʙʠʦʤʘ ʷʚʣʷʝʪʩʷ ʤʠʛʨʘʮʠʦʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʨʥʠʪʦʬʘʫʥʳ, ʛʜʝ ʧʪʠʮʳ ʨʘʟʤʥʦʞʘʶʪʩʷ ʠ ʥʘʛʫʣʠʚʘʶʪʩʷ ʚ 

ʪʫʥʜʨʦʚʦʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʝ (ʗʤʘʣʦ ï ʊʘʡʤʳʨʩʢʠʡ ʨʝʛʠʦʥ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ), ʘ 

ʟʠʤʫʶʪ ʚ ɸʬʨʠʢʝ ʠʣʠ ʶʞʥʦʡ ɸʟʠʠ. 
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ʈʠʩ.11 ï ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ çʩʫʰʘ ï ʨʝʢʘ ï ʤʦʨʝè 

ɺ ʢʘʯʝʩʪʚʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ɽʥʠʩʝʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʘʞʝ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʠʥʫʫʤ ï ʦʜʥʦʨʦʜʥʘʷ ʩʪʨʫʢʪʫʨʘ, 

ʦʙʨʘʟʦʚʘʥʥʘʷ ʮʝʧʦʯʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʚʷʟʘʥʥʳʭ ʧʦʪʦʢʘʤʠ ʵʥʝʨʛʠʠ 

ʵʢʦʩʠʩʪʝʤ (ʨʠʩ.12), ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʤ.ʙ. ʚʳʜʝʣʝʥʳ ʧʦ ʩʢʦʨʦʩʪʥʦʤʫ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʛʨʫʥʪʦʚʦʤʫ ʛʨʘʜʠʝʥʪʫ ï , ʚ ʚʠʜʫ ʥʘʣʠʯʠʷ ʥʝʨʝʩʪʦʚʳʭ ʠ ʥʘʛʫʣʴʥʳʭ 

ʤʠʛʨʘʮʠʡ ʚʦʩʴʤʠ ʚʠʜʦʚ ʧʦʣʫ ï ʧʨʦʭʦʜʥʦʡ ʠʭʪʠʦʬʘʫʥʳ (ʨʠʩ.4), ʦʙʠʪʘʶʱʠʭ ʚ 

ʥʠʟʦʚʴʷʭ ʠ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʚʝʨʭʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ɽʥʠʩʝʷ, 

ʧʝʨʝʥʦʩʷ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʠ ʵʥʝʨʛʠʶ ʚ ʚʝʩʴʤʘ ʫʜʘʣʝʥʥʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʵʢʦʩʠʩʪʝʤʳ ʫʢʘʟʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʘʢʚʘʪʦʨʠʠ ɽʥʠʩʝʷ ʜʘʞʝ ʯʝʨʝʟ ʙʘʩʩʝʡʥʳ 

ʜʨʫʛʠʭ ʨʝʢ (ʦʨʥʠʪʦʬʘʫʥʘ) - ʨʠʩ.12, ʨʠʩ.14.  

 
ʈʠʩ.12 ï ʉʭʝʤʘ ʩʦʦʪʥʦʰʝʥʠʷ ʵʢʦʩʠʩʪʝʤʥʦʛʦ ʢʦʥʪʠʥʫʫʤʘ ʠ ʧʦʣʠʙʠʦʤʘ 

ʂʨʦʤʝ ʧʦʣʫʧʨʦʭʦʜʥʦʡ ʠʭʪʠʦʬʘʫʥʳ ʚ ʧʨʝʜʝʣʘʭ ʚʳʜʝʣʝʥʥʳʭ ʚʳʰʝ 

ʛʨʘʥʠʮ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʫʛʫʙʦ ʤʦʨʩʢʠʝ 

ʚʠʜʳ, ʢʘʢ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʪʘʢ ʠ ʠʭʪʠʦʬʘʫʥʳ. ʇʨʠʯʝʤ ʚ ʧʨʦʤʳʩʣʦʚʳʭ 

ʦʙʲʝʤʘʭ. 

ʀʥʪʝʨʝʩʥʳʤ ʬʘʢʪʦʤ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʤ ʵʚʦʣʶʮʠʦʥʥʫʶ ʩʦʧʨʷʞʝʥʥʦʩʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝʨʝʩʪʦʚʳʝ ʤʠʛʨʘʮʠʠ ʧʦʣʫ - 

ʧʨʦʭʦʜʥʦʡ ʠʭʪʠʦʬʘʫʥʳ ʥʘʯʠʥʘʶʪʩʷ ʚʦ ʚʨʝʤʷ ʧʨʠʭʦʜʘ ʢʘʨʩʢʦʡ ʙʝʣʫʭʠ ʚ 

ɽʥʠʩʝʡʩʢʠʡ ɿʘʣʠʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʥʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʩʪʘʜ ( ¹ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʢʦʥʪʠʥʫʫʤʦʚ) ʣʝʜʦʚʠʪʦʤʦʨʩʢʦʛʦ ʦʤʫʣʷ ʧʨʠʩʫʪʩʪʚʫʶʱʝʛʦ ʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʘʨʩʢʦʛʦ ʤʦʨʷ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʇʝʯʝʨʩʢʦʛʦ ʦʤʫʣʷ ʪʨʠ 

ʦʩʪʘʣʴʥʳʝ ʩʪʘʜʘ ʥʝʨʝʩʪʷʪʩʷ ʥʘ ʫʢʘʟʘʥʥʦʤ ʫʯʘʩʪʢʝ ʥʝʨʝʩʪʠʣʠʱ. ʇʦʩʣʝ ʥʝʨʝʩʪʘ 

ʯʘʩʪʴ ʦʩʦʙʝʡ ʦʩʪʘʝʪʩʷ ʥʘ ʟʠʤʦʚʢʫ ʚ ɽʥʠʩʝʝ. ʅʘʧʨʠʤʝʨ, ʚ ʫʩʪʴʝ ʅʠʞʥʝʡ 

ʊʫʥʛʫʩʢʠ (ʆʩʪʨʦʫʤʦʚ, 1937). ʇʦʵʪʦʤʫ ʣʝʛʢʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘ ʩʢʦʣʴʢʦ 
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ʪʝʨʨʠʪʦʨʠʡ ʙʘʩʩʝʡʥʦʚ ʜʨʫʛʠʭ ʨʝʢ, ʛʜʝ ʥʘʛʫʣʠʚʘʶʪʩʷ ʩʪʘʜʘ ʦʤʫʣʷ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʧʫʣʷʮʠʡ ʙʠʦʮʝʥʦʟʘ ɽʥʠʩʝʷ, 

ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ, ʛʜʝ ʦʙʠʪʘʶʪ ʩʘʡʢʘ, ʢʘʨʩʢʘʷ ʙʝʣʫʭʘ ʠ 

ʢʦʣʴʯʘʪʘʷ ʥʝʨʧʘ. ʂʨʦʤʝ ʦʤʫʣʷ ʚ ʘʥʘʜʨʦʤʥʦʡ ʤʠʛʨʘʮʠʠ ʫʯʘʩʪʚʫʶʪ ʝʱʝ ʦʩʝʪʨ, 

ʥʝʣʴʤʘ, ʢʦʨʶʰʢʘ, ʤʫʢʩʫʥ, ʩʠʛ, ʢʘʨʩʢʘʷ ʠ ʪʫʨʫʭʘʥʩʢʘʷ ʨʷʧʫʰʢʠ. ʇʨʘʚʜʘ 

ʧʦʩʣʝʜʥʠʝ ʚʠʜʳ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʣʥʦʪʳ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ 

çʝʥʠʩʝʡʩʢʠʝè ʛʨʘʥʠʮʳ ʇɹɽ ï ʨʠʩ.7 ʛʨʘʥʠʮʘ ʨʘʩʧʨʝʩʥʝʥʥʦʛʦ ʩʣʦʷ. 

ɺʚʝʜʝʥʥʦʝ ʨʘʥʥʝʝ ʊʘʫʥʩʝʥʜʦʤ ʠ ʜʘʣʝʝ ʨʘʟʚʠʚʘʝʤʦʝ ʚ ʈʦʩʩʠʠ 

ɹʦʛʘʪʦʚʳʤ ʧʦʥʷʪʠʝ ʧʦʣʠʙʠʦʤʘ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ çʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʞʠʟʥʠè, 

ʢʦʪʦʨʳʝ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʦʞʥʦ, ʥʝ ʪʦʣʴʢʦ ʦʪʦʞʜʝʩʪʚʠʪʴ ʩ ʦʩʝʜʣʳʤʠ ʠ 

ʤʠʛʨʠʨʫʶʱʠʤʠ ʚʠʜʘʤʠ, ʥʦ ʠ ʦʪʤʝʪʠʪʴ ʬʝʥʦʤʝʥ ʥʘʨʫʰʝʥʠʷ ʦʜʥʦʨʦʜʥʦʩʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʠʥʫʫʤʘ ï ʟʜʝʩʴ ʫʞʝ ʧʦʷʚʣʷʝʪʩʷ ʩʝʪʝʚʘʷ, ʛʝʪʝʨʦʛʝʥʥʘʷ, 

ʥʝʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʝʘʣʠʟʫʝʤʘʷ ʚ ʚʠʜʝ ʧʦʪʦʢʘ ʩʫʙʩʪʘʥʮʠʠ ʯʝʨʝʟ ʨʷʜ 

ʩʦʩʝʜʥʠʭ ʵʢʦʩʠʩʪʝʤ. 

ʇʝʨʝʜ ʜʝʪʝʨʤʠʥʘʮʠʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʘʩʧʝʢʪʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʇɹɽ ʥʝʦʙʭʦʜʠʤʦ ʚ ʜʦʧʦʣʥʝʥʠʠ ʧʦʢʘʟʘʥʥʳʤ ʚʳʰʝ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʤ 

ʘʩʧʝʢʪʘʤ ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʛʠʜʨʦʩʪʦʠʪʝʣʴʩʪʚʘ ʥʘ 

ɽʥʠʩʝʝ. 

ʇʦʷʚʣʝʥʠʝ ʜʚʫʭ ʚʜʭʨ ʚ ɺʝʨʭʥʝʤ ʊʝʯʝʥʠʠ ɽʥʠʩʝʷ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʥʘʨʫʰʠʚʰʝʝ ʭʘʨʘʢʪʝʨ ʤʠʛʨʘʮʠʠ ʦʩʝʪʨʦʚʳʭ ʠ ʛʠʜʨʦʪʝʨʤʠʢʫ, ʚʦʧʨʝʢʠ 

ʦʞʠʜʘʥʠʷʤ ʚʦʟʳʤʝʣʦ ʪʘʢʞʝ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ ʚ ʚʠʜʝ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʫʨʦʚʥʝʡ ʚ ʅʠʞʥʠʭ ɹʴʝʬʘʭ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʦʜʳ ʟʘ ʩʯʝʪ 

ʘʢʢʫʤʫʣʷʮʠʠ ʪʝʨʨʠʛʝʥʥʦʡ ʩʫʙʩʪʘʥʮʠʠ ʚ ʩʚʦʠʭ ʣʦʞʘʭ. ʏʪʦ ʧʨʠʚʝʣʦ ʢ 

ʨʘʜʠʢʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʬʠʪʦʙʝʥʪʦʮʝʥʦʟʝ ï ʟʜʝʩʴ ʥʝ ʪʦʣʴʢʦ ʨʝʟʢʦ 

ʚʦʟʨʦʩʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʬʠʪʦʙʝʥʪʦʩʘ (ʚ ʟʦʥʝ ɺʝʨʭʥʝʛʦ, ʉʨʝʜʥʝʛʦ 

ʊʝʯʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1.5 ï 2.5 ʨʘʟʘ - ʨʠʩ.13), ʥʦ ʠ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʵʣʝʤʝʥʪ ï 

ʚʦʜʥʳʡ ʤʦʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʷʩʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʘʤʬʠʧʦʜ, 

ʙʠʦʤʘʩʩʘ ʢʦʪʦʨʳʭ ʚ ʅʠʞʥʝʤ ɹʴʝʬʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʚʜʭʨ ʥʘ ʫʯʘʩʪʢʝ 

çɼʠʚʥʦʛʦʨʩʢ ï ʃʝʩʦʩʠʙʠʨʩʢè ʜʦʩʪʠʛʘʝʪ ʥʘ ʦʩʝʥʥʝʤ ʧʠʢʝ 100 ʛ/ʤ
2
. ʇʨʠʯʝʤ, 

ʘʤʬʠʧʦʜʳ ʧʦʜʦʙʥʦ ʤʦʨʩʢʠʤ ʨʘʢʦʦʙʨʘʟʥʳʤ ʩʦʚʝʨʰʘʶʪ ʘʥʘʜʨʦʤʥʳʝ 
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ʤʠʛʨʘʮʠʠ ʚʜʦʣʴ ʙʝʨʝʛʘ ʥʘ ʛʣʫʙʠʥʘʭ 0.2 ï 07 ʤ. 

 
ʈʠʩ. 13 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʄʌɹ (ʟʝʣʝʥʳʡ ʮʚʝʪ) ʠ ʧʣʦʱʘʜʠ ʪʚʝʨʜʳʭ ʛʨʫʥʪʦʚ 

(ʩʝʨʳʡ ʮʚʝʪ) (ʘ) ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚ ʧʝʨʠʦʜ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʨʝʛʫʣʠʨʫʝʤʦʛʦ 

ʩʪʦʢʘ (ʙ) ʧʦ ʫʯʘʩʪʢʘʤ ʪʝʯʝʥʠʷ ɽʥʠʩʝʷ  

ʃʝʱ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʡ ʚ ʂʨʘʩʥʦʷʨʩʢʦʝ ʚʜʭʨ ʚʦ ʚʨʝʤʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʙʨʦʩʦʚ ʚʦʜʳ ʧʨʦʥʠʢ ʚ ʅʠʞʥʠʡ ɹʴʝʬ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʚ 

ɽʥʠʩʝʝ ʩʣʝʜʫʶʱʠʤʠ ʪʝʤʧʘʤʠ ï 1997 ʛ ʉʨʝʜʥʝʝ ʊʝʯʝʥʠʝ, 2013 ï ʅʠʞʥʝʝ 

ʊʝʯʝʥʠʝ. ʇʨʠʯʝʤ, ʠʟ ʨʠʩ.4 ʚʠʜʥʦ, ʯʪʦ ʝʥʠʩʝʡʩʢʠʡ ʢʘʩʢʘʜ ʚʜʭʨ ʷʚʣʷʝʪʩʷ 

ʩʚʦʝʦʙʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʣʠ ʧʦʩʨʝʜʥʠʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ï ʘʥʘʣʦʛʦʤ ʜʠʩʩʠʧʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʏʪʦ ʢʘʩʘʝʤʦ ʨʘʟʚʠʪʠʷ ʵʢʦʩʠʩʪʝʤ ʩʘʤʠʭ ʚʜʭʨ, ʪʦ ʚ ʧʨʦʜʫʢʮʠʦʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠʭ ʩ ʵʢʦʩʠʩʪʝʤʘʤʠ ʅʠʞʥʠʭ ɹʴʝʬʦʚ ʨʘʚʥʦʩʠʣʴʥʦ 

ʩʨʘʚʥʝʥʠʶ ʧʫʩʪʳʥʥʳʭ ʙʘʨʭʘʥʦʚ ʩ ʦʘʟʠʩʘʤʠ ʚ ʥʝʡ ʥʘʭʦʜʷʱʠʤʠʩʷ. ɿʜʝʩʴ 

ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʦʣʠʛʦʪʨʦʬʥʦʩʪʠ ʚʜʭʨ ʷʚʣʷʶʪʩʷ: 

1. ʅʠʟʢʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ (3 ʤ), ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʦʩʪʫʧʣʝʥʠʝʤ 

ʤʠʥʝʨʘʣʴʥʦʡ ʚʟʚʝʩʠ ʠʟ ʙʝʨʝʛʦʚʦʛʦ ʢʦʣʣʶʚʠʷ; 

2. ʉʨʘʙʦʪʢʘ ʫʨʦʚʥʷ ʧʦʨʷʜʢʘ 10 - 12 ʤ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʠʥʛʠʙʠʨʦʚʘʥʠʶ 

ʨʘʟʚʠʪʠʷ ʤʘʢʨʦʬʠʪʦʚ (ʷʩʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ) ʠ ʤʠʢʨʦʬʠʪʦʙʝʥʪʦʩʘ; 

3. ʅʠʟʢʠʤʠ ʙʠʦʤʘʩʩʘʤʠ ʬʘʢʪʠʯʝʩʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʫʨʦʚʥʶ 

ʧʦʨʦʛʦʚʳʭ ʜʣʷ ʟʦʦʧʣʘʥʢʪʦʥʘ (0.3 ʛ/ʤ
3
) ʠ ʟʦʦʙʝʥʪʦʩʘ (ʜʦ 2 ʛ/ʤ

2
, ʧʨʠʯʝʤ ʥʠʞʝ 

ʫʨʦʚʥʷ ʩʨʘʙʦʪʢʠ). ʇʨʠʯʝʤ, ʝʩʣʠ ʟʦʦʧʣʘʥʢʪʦʥ ʧʦʣʫʯʠʣ ʚʦʟʨʘʩʪʘʥʠʝ ʙʠʦʤʘʩʩʳ 

ʥʘ 2 ʧʦʨʷʜʢʘ, ʟʦʦʙʝʥʪʦʩ ʧʨʘʢʪʠʯʝʩʢʠ ʦʩʪʘʣʩʷ ʥʘ ʫʨʦʚʥʝ ʨʝʯʥʦʛʦ ɽʥʠʩʝʷ. 

ɸʤʬʠʧʦʜʳ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʩʪʘʪʫʩ ʥʝʢʪʦʙʝʥʪʦʩʘ, ʥʝ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʷ ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʤʘʢʨʦʬʠʪʦʚ ʠ ʤʠʢʨʦʬʠʪʦʙʝʥʪʦʩʘ. 

ʂʨʦʤʝ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʘʩʧʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚʣʠʷʥʠʝ ʚʦʜʦʧʣʘʚʘʶʱʝʡ ʦʨʥʠʪʦʬʘʫʥʳ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
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ʪʫʥʜʨʦʚʳʡ ʣʝʙʝʜʴ ʠ ʛʫʩʠ - ʛʫʤʝʥʥʠʢ). ʇʦʣʦʞʝʥʠʝ ʜʝʣ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʫʞʝ ʯʝʨʝʟ ʜʚʘ ʛʦʜʘ ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʚʜʭʨ ʚ ʩʦʩʪʘʚʝ 

ʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʚʝʨʰʠʥʝ ʪʨʦʬʠʯʝʩʢʦʡ ʩʝʪʠ ʧʦʷʚʠʣʩʷ ʪʠʧʠʯʥʳʡ 

ʦʙʠʪʘʪʝʣʴ ʪʫʥʜʨʦʚʦʡ ʟʦʥʳ ʢʨʫʧʥʳʡ ʭʠʱʥʳʡ ʨʘʯʦʢ Heterocope borealis, 

ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʦ ʩʝʨʝʜʠʥʳ 

ʉʨʝʜʥʝʛʦ ʊʝʯʝʥʠʷ ɽʥʠʩʝʷ. ʂʨʘʩʥʦʷʨʩʢʠʤʠ ʛʠʜʨʦʙʠʦʣʦʛʘʤʠ ʙʳʣ ʧʨʝʜʣʦʞʝʥ 

ʨʷʜ ʛʠʧʦʪʝʟ ʧʦ ʧʫʪʷʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʝʛʦ ʚ ʂʨʘʩʥʦʷʨʩʢʦʝ ʚʜʭʨ. ʅʦ, ʙʘʟʦʚʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʨʝʘʣʠʟʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʤʠʛʨʘʮʠʷ 

ʚʦʜʦʧʣʘʚʘʶʱʝʡ ʦʨʥʠʪʦʬʘʫʥʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʠʟʣʦʞʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʦʪʦʧʘ ʠ ʙʠʦʮʝʥʦʟʘ 

ʇɹɽ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʩʭʝʤʘ ʦʩʥʦʚʥʳʭ ʧʦʪʦʢʦʚ ʇɹɽ (ʨʠʩ.14). ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʧʨʦʜʫʢʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ɽʥʠʩʝʝ ʷʚʣʷʝʪʩʷ ʜʝʪʨʠʪʥʘʷ (ʄʌɹ) (70 ï 80 %) ʠ 

ʢʚʘʟʠʧʘʩʪʙʠʱʥʘʷ ʮʝʧʴ (ʤʘʣʦʘʢʪʠʚʥʳʡ ʌʇ) (20 ï 30 %). 

 
ʈʠʩ.14 ï ɺʝʣʠʯʠʥʳ ʦʩʥʦʚʥʳʭ ʧʦʪʦʢʦʚ ʇɹɽ (ʂʪʉ/ʛʦʜ) 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦʤ ʬʘʢʪ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥ ʧʦʪʦʢʦʚ 

çʢʦʥʪʠʥʫʘʣʴʥʦʡè (ʧʦʩʪʫʧʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʄʌɹ) ʠ çʧʦʣʠʙʠʦʤʥʦʡè 

(ʘʥʘʜʨʦʤʥʘʷ ʤʠʛʨʘʮʠʷ) ʩʪʘʜʠʡ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 3.5 10
-4
, ʧʦʩʣʝʜʥʠʝ ʧʦʪʦʢʠ 

ʥʝʩʫʪ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʇɹɽ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʘʢ ʫʞʝ 

ʩʢʘʟʘʥʦ ʚʳʰʝ, ʨʘʡʦʥ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʚʪʦʭʪʦʥʥʦʛʦ ʟʦʦʧʣʘʥʢʪʦʥʘ ɽʥʠʩʝʷ (ʨʠʩ. 10.ʙ) ʠ ʣʦʢʘʣʠʟʘʮʠʠ 

ʚʝʨʭʥʠʭ ʥʝʨʝʩʪʠʣʠʱ ʧʦʣʫ - ʧʨʦʭʦʜʥʦʡ ʠʭʪʠʦʬʘʫʥʳ ɽʥʠʩʝʷ (ʨʠʩ. 1) ʥʘʭʦʜʷʪʩʷ 
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ʥʘ ʦʜʥʦʤ ʫʯʘʩʪʢʝ ɽʥʠʩʝʷ ï ʉʨʝʜʥʝʤ ʊʝʯʝʥʠʠ - ʠ ʠʭʪʠʦʬʘʫʥʘ, ʟʘʙʦʪʷʩʴ ʦ 

ʙʫʜʫʱʝʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʩʚʦʝʛʦ ʧʦʧʦʣʥʝʥʠʷ, ʚʳʧʦʣʥʷʝʪ ʫʞʝ ʠ ʩʠʩʪʝʤʥʳʝ 

ʬʫʥʢʮʠʠ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʩʥʘʙʞʝʥʠʠ ʧʨʠʜʦʥʥʦʛʦ ɿʇ (ɻʨʝʟʝ, 1957) ʚʳʩʦʢʦ ï 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʫʙʩʪʘʥʮʠʝʡ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʭʪʠʦʬʘʫʥʘ ʚʦʟʚʨʘʱʘʝʪ ʚ ʇɹɽ ʦʪʥʶʜʴ ʥʝ 

ʚʳʩʦʢʦʢʦʥʜʝʥʩʠʨʦʚʘʥʥʫʶ ʦʨʛʘʥʠʢʫ ï ʘʥʘʣʦʛ ʙʳʪʦʚʳʭ ʧʦʣʠʤʝʨʦʚ ï ʣʠʛʥʠʥ, 

ʩʤʦʣʳ, ʚʦʩʢʘ, ʩʪʦʡʢʠʝ ʬʨʘʢʮʠʠ ʚʦʜʥʦʛʦ ʛʫʤʫʩʘ, ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʪʝʨʨʠʪʦʨʠʠ 

ʙʘʩʩʝʡʥʘ ʠ ʪʨʝʙʫʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʨʘʩʱʝʧʣʝʥʠʝ, ʘ 

ʙʠʦʛʝʥʳ ʠ ʣʝʛʢʦʫʩʚʘʠʚʘʝʤʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʚʢʣʶʯʘʶʪʩʷ ʚ ʦʙʦʨʦʪ. 

ʂʦʥʝʯʥʦ, ʟʜʝʩʴ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢʦʥʪʨ - ʜʦʚʦʜ - ʥʝʨʝʩʪ ʧʦʣʫ - 

ʧʨʦʭʦʜʥʦʡ ʠʭʪʠʦʬʘʫʥʳ ɽʥʠʩʝʷ ʧʨʦʠʩʭʦʜʠʪ çʧʦʜ ʰʫʛʫè ʠ ʩʪʝʧʝʥʴ ʚʢʣʘʜʘ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʦʙʣʝʤʘʪʠʯʝʥ. 

ʉ ʵʪʠʤ ʤʦʞʥʦ ʩʦʛʣʘʩʠʪʴʩʷ ʪʦʣʴʢʦ ʚ ʧʣʘʥʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʡ ʬʨʘʢʮʠʠ 

ʤʦʣʦʢ ï ʦʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʯʝʨʝʟ 10 ï 15 ʩʫʪʦʢ ʦʢʘʞʝʪʩʷ ʚ ʤʘʨʛʠʥʘʣʴʥʦʤ 

ʬʠʣʴʪʨʝ (ʨʠʩ. 7), ʦʜʥʘʢʦ ʜʘʣʝʢʦ ʥʝ ʚ ʧʦʣʥʦʤ ʩʦʩʪʘʚʝ ï ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʝʝ 

ʦʩʪʘʥʝʪʩʷ ʚ ʢʫʨʴʷʭ, ɼʝʣʴʪʝ ʠ ɻʫʙʝ ɽʥʠʩʝʷ. 

ɸ ʚʦʪ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʠʢʨʳ, ʪʦ ʝʝ ʜʦ ʚʳʢʣʝʚʘ ʣʠʯʠʥʦʢ ʞʜʝʪ ʧʨʦʮʝʩʩ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʭʠʱʥʠʢʘʤʠ ʠ ʨʘʟʣʦʞʝʥʠʷ ʤʠʢʨʦʙʥʳʤʠ 

ʛʝʪʝʨʦʪʨʦʬʘʤʠ, ʧʨʦʜʫʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ ʧʨʠ ʥʠʟʢʠʭ ʟʠʤʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʝʨʥʫʪʴʩʷ ʚ ʢʨʫʛʦʚʦʨʦʪ ʨʝʘʣʴʥʦ ʧʦ ʚʝʩʥʝ ʠʣʠ ʢʦ ʚʨʝʤʝʥʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʝʜʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ (ʚʢʣʶʯʘʷ 

ʢʨʠʦʧʝʨʠʬʠʪʦʥ) (ʖʨʴʝʚ, 1989). 

ʕʪʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ɽʥʠʩʝʝ. ʅʘ ʨʝʢʝ ɸʤʫʨʝ, ʢʦʛʜʘ ʧʨʦʭʦʜʥʦʡ 

ʣʦʩʦʩʴ ʥʝʨʝʩʪʠʪʩʷ  ʚ ʘʚʛʫʩʪʝ, ʢʦʛʜʘ ʝʱʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʚʳʩʦʢʘ ʧʦ ʚʩʝʡ ʪʦʣʱʝ, ʩʠʪʫʘʮʠʷ ʙʦʣʝʝ ʩʪʨʝʤʠʪʝʣʴʥʘʷ ʠ ʚ ʛʦʜʳ ʙʦʣʴʰʦʛʦ 

ʥʝʨʝʩʪʘ ʚʦʟʥʠʢʘʶʪ ʛʨʠʙʢʦʚʳʝ ʵʧʠʜʝʤʠʠ ʠʢʨʳ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʚʳʭʦʜ 

ʙʠʦʛʝʥʦʚ ʦʩʝʥʥʝʤʫ ʧʠʢʫ ʠ ʚʨʝʤʝʥʠ ʨʘʟʚʠʪʠʷ ʣʝʜʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʧʨʦʜʫʢʮʠʷ ʢʦʪʦʨʦʛʦ ʥʘ ɸʤʫʨʝ ʜʦʩʪʠʛʘʝʪ 15 ʛʉ/ʤ
2
/ʣʝʜʦʚʳʡ 

ʧʝʨʠʦʜ ʠʣʠ 20 ï 25 % ʛʦʜʦʚʳʭ ʚʝʣʠʯʠʥ (ʖʨʴʝʚ, 1992). 
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ʆʜʥʘʢʦ, ʥʘ ʩʯʝʪ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʨʘʡʦʥʘ ʥʝʨʝʩʪʠʣʠʱ ʩ ʨʘʡʦʥʦʤ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʪʦʣʴʢʦ ʩ ʧʦʟʠʮʠʡ 

ʦʙʱʝʙʠʦʤʥʦʡ ʚʳʛʦʜʳ ʚʥʝʰʥʝ ʥʝ ʚʩʝ ʧʦʣʥʦʩʪʴʶ ʦʜʥʦʟʥʘʯʥʦ ï ʟʜʝʩʴ ʤ.ʙ. ʠ 

ʙʘʥʘʣʴʥʘʷ çʵʚʦʣʶʮʠʦʥʥʘʷ ʧʘʤʷʪʴè ʠʭʪʠʦʬʘʫʥʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʘ ʨʠʩ. 15 

ʧʦʢʘʟʘʥʘ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʧʝʨʠʦʜ 25 ï 80 ʪʳʩ.ʣʝʪ ʥʘʟʘʜ. ɺ ʇɹɽ 

ʬʦʨʤʘʣʴʥʦ ʤʦʛʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ɺʝʨʭʥʠʝ ʅʝʨʝʩʪʠʣʠʱʘ (ʨʠʩ.1). 

ʅʦ, ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ɺʝʨʭʥʠʝ ʅʝʨʝʩʪʠʣʠʱʘ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʪʦʣʴʢʦ ʧʨʠ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠʭʪʠʦʬʘʫʥʳ. ɺ ʛʦʜʳ 

ʥʠʟʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʦʥʘ çʟʘʙʳʚʘʝʪ ʩʚʦʶ ʠʩʪʦʨʠʯʝʩʢʫʶ ʨʦʜʠʥʫè ʠ ʫʩʧʝʰʥʦ 

ʥʝʨʝʩʪʠʪʩʷ ʥʘ ʅʠʞʥʠʭ ʅʝʨʝʩʪʠʣʠʱʘʭ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʨʘʡʦʥʝ ʅʠʞʥʝʡ 

ʊʫʥʛʫʩʢʠ. ɸ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʙʫʜʝʪ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʤʥʦʛʦ 

ʧʠʱʠ ʠ ʟʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ.  

 
ʈʠʩ. 15 ï ʅʘʣʠʯʠʝ ʧʦʜʧʦʨʥʳʭ ʚʦʜʦʝʤʦʚ ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʜʥʠʭ ʦʣʝʜʝʥʝʥʠʡ 
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ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ʀ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɽ ʈɸʉʇʈɽɼɽʃɽʅʀɽ 

ɿʆʆʇʃɸʅʂʊʆʅɸ ʆɹʉʂʆʁ ɻʋɹʓ ʀ ɻʓɼɸʅʉʂʆʁ ɻʋɹʓ 
ɽʨʤʦʣʘʝʚʘ ʅ.ʀ.  

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
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ɸʥʥʦʪʘʮʠʷ. ɺ 2015 ʛ. ʧʨʦʚʝʜʝʥʦ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʆʙʩʢʦʡ ʠ ɻʳʜʘʥʩʢʦʡ ʛʫʙʳ. 

ʆʙʥʘʨʫʞʝʥʦ 93 ʚʠʜʘ ʟʦʦʧʣʘʥʢʪʦʥʘ (42 Rotifera, 19 Cladocera, 32 Copepoda). ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʦʦʧʣʘʥʢʪʦʥʘ 

ʆʙʩʢʦʡ ʛʫʙʳ ʧʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʩ ʧʨʦʜʚʠʞʝʥʠʝʤ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ʏʠʩʣʦ ʚʠʜʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʦʩʣʝ ʚʧʘʜʝʥʠʷ ʨʝʢʠ ʆʙʠ ʚ ʆʙʩʢʫʶ ʛʫʙʫ ʚʦʟʨʘʩʪʘʝʪ, ʟʘʪʝʤ 

ʩʥʠʞʘʝʪʩʷ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʵʩʪʫʘʨʥʦʡ ʟʦʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʦʦʧʣʘʥʢʪʦʥ, ʆʙʩʢʘʷ ʛʫʙʘ, ɻʳʜʘʥʩʢʘʷ ʛʫʙʘ 
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Abstract:  In 2015 reconnoitering examination of the Ob and Gydansky gulfsôs was conducted. All in all, 

93 species of zooplankton (42 Rotifera, 19 Cladocera, 32 Copepoda) are revealed. The specific structure of 

zooplankton of Ob Gulf gradually changes with advance from the south to the north under the influence of physical 

and chemical conditions of the environment. The number of species of zooplankton increases after the Ob River 

confluence with Ob Gulf, then decreases as approaching an estuary firth. 

Keywords: zooplankton, Ob Gulf, Gydansky Gulf 

ʆʙʩʢʘʷ ʛʫʙʘ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʨ. ʆʙʴ. ʅʘ ʩʦʩʪʘʚ 

ʟʦʦʮʝʥʦʟʦʚ ʆʙʩʢʦʡ ʛʫʙʳ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʨ. ʆʙʴ, ʝʝ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤʳ, ʧʣʘʥʢʪʦʥʥʳʡ ʩʪʦʢ. ɺ ʦʙʱʝʡ 

ʩʭʝʤʝ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩʦʣʦʥʦʚʘʪʳʭ ʚʦʜ [11] ʦʥʘ ʚʭʦʜʠʪ ʚ 

ʦʙʰʠʨʥʫʶ ʛʦʣʘʨʢʪʠʯʝʩʢʫʶ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʫʶ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʜʦ ʩʠʭ ʧʦʨ 

ʩʣʘʙʦ ʠʟʫʯʝʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʬʘʫʥʳ ʠ ʵʢʦʣʦʛʠʠ.  

ʕʩʪʫʘʨʥʘʷ ʬʨʦʥʪʘʣʴʥʘʷ ʟʦʥʘ ʆʙʩʢʦʡ ʛʫʙʳ ʚʳʷʚʣʝʥʘ ʚ ʭʦʜʝ ʨʘʙʦʪ 

ʩʦʪʨʫʜʥʠʢʦʚ ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʐʠʨʰʦʚʘ [7] ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2007-2013 ʛʦʜʘ.  

ʕʩʪʫʘʨʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʦʪʥʦʩʷʪʩʷ ʢ ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʝʨʘʚʥʦʚʝʩʥʳʤ 

ʩʠʩʪʝʤʘʤ ʩ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʠʩʷ ʠ ʯʘʩʪʦ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ 

ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʆʨʛʘʥʠʟʤʳ ʧʨʠ ʵʪʦʤ ʦʙʳʯʥʦ ʠʩʧʳʪʳʚʘʶʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ, ʦʙʠʣʠʠ ʠ 

ʩʪʨʫʢʪʫʨʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʝʩʴ ʩʦʦʙʱʝʩʪʚ. ɺ ʥʝʫʩʪʦʡʯʠʚʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚʘ 

(ʢʚʘʟʠʩʪʨʫʢʪʫʨʳ), ʛʜʝ ʨʦʣʴ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʚ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʚʳʰʘʝʪʩʷ, ʘ 

mailto:hope@iwep.nsc.ru
mailto:hope@iwep.nsc.ru


ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

92 

ʩʠʣʘ ʤʝʞʚʠʜʦʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩʥʠʞʘʝʪʩʷ. ʆʜʥʘʢʦ ʜʣʷ ʫʯʘʩʪʢʘ ʚʳʰʝ 

ʵʩʪʫʘʨʥʦʡ ʟʦʥʳ ʧʨʦʱʝ ʚʳʷʚʠʪʴ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʬʘʢʪʦʨʳ ʠʣʠ ʢʦʤʧʣʝʢʩʳ 

ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʶʪ ʩʪʨʫʢʪʫʨʫ ʩʦʦʙʱʝʩʪʚ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʩʪʨʫʢʪʫʨʳ 

ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʫʯʘʩʪʦʢ ʆʙʩʢʦʡ ʛʫʙʳ ʷʚʣʷʝʪʩʷ ʧʨʝʩʥʳʤ 

ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʩʦʣʦʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʃʝʪʦʤ ʚ ʆʙʩʢʦʡ ʛʫʙʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ ʩʯʝʪ ʪʝʧʣʦʚʦʛʦ ʩʪʦʢʘ ʆʙʠ. 

ʇʝʨʠʦʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʳ ʜʣʠʪʩʷ ʩ ʠʶʥʷ ʧʦ ʦʢʪʷʙʨʴ. ɺ ʠʶʣʝ 

ï ʘʚʛʫʩʪʝ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 12,0ï13,5 Üʉ.  

ʀʟʚʝʩʪʝʥ ʥʝʙʦʣʴʰʦʡ ʨʷʜ ʨʘʙʦʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʅʠʞʥʝʡ ʆʙʠ, ʆʙʩʢʦʡ ʠ ʊʘʟʦʚʩʢʦʡ ʛʫʙ. ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ 

ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʟʦʦʧʣʘʥʢʪʝʨʦʚ ʥʠʞʥʝʦʙʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʨʠʚʦʜʷʪʩʷ ʅ.ɺ. 

ɺʦʨʦʥʢʦʚʳʤ [3]. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʬʘʫʥʳ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʯʢʦʚ ʚ ʚʦʜʦʝʤʘʭ 

ʅʠʞʥʝʡ ʆʙʠ ʦʧʠʩʘʥʳ ɻ.ʖ. ɺʝʨʝʱʘʛʠʥʳʤ [2]. ɹʦʣʝʝ ʧʦʣʥʦ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʟʦʦʧʣʘʥʢʪʝʨʦʚ ʅʠʞʥʝʡ ʆʙʠ ʙʳʣ ʠʟʫʯʝʥ ɺ.ʉ. ʖʭʥʝʚʦʡ [12] ʧʦ ʩʙʦʨʘʤ 1964ï

1965 ʛʛ., ʘ ʆʙʩʢʦʡ ʠ ʊʘʟʦʚʩʢʦʡ ʛʫʙʳ ð ɸ.ʉ. ʃʝʱʠʥʩʢʦʡ [6] ʧʦ ʩʙʦʨʘʤ 1958ï

1959 ʛʛ. ʇʦʩʣʝʜʥʷʷ ʩʚʦʜʢʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʛʠʜʨʦʬʘʫʥʳ ʅʠʞʥʝʡ ʆʙʠ 

ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʥʮʫ 1970-ʭ ʛʦʜʦʚ [5]. ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ 

ʨʘʙʦʪʘʭ ʉʝʤʝʥʦʚʦʡ ʃ.ɸ. ʠ ɸʣʝʢʩʶʢ ɺ.ɸ. [1, 8, 9, 10]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʟʦʦʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʆʙʩʢʦʡ ʛʫʙʳ ʠ 

ɻʳʜʘʥʩʢʦʡ ʛʫʙʳ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʇʨʦʚʝʜʝʥʦ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʆʙʩʢʦʡ ʠ ɻʳʜʘʥʩʢʦʡ 

ʛʫʙʳ ʩ 22 ʧʦ 27 ʠʶʣʷ 2015 ʛ. ʚʳʰʝ ʟʦʥʳ ʣʘʚʠʥʥʦʡ ʩʝʜʠʤʝʥʪʘʮʠʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʵʩʪʫʘʨʥʦʡ ʟʦʥʝ (ʨʠʩ.1)  

ʇʨʦʙʳ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʪʙʠʨʘʣʠ ʧʫʪʝʤ ʧʨʦʮʝʞʠʚʘʥʠʷ 100 ʣ ʚʦʜʳ ʯʝʨʝʟ 

ʩʝʪʴ ɸʧʰʪʝʡʥʘ ʩ ʜʠʘʤʝʪʨʦʤ ʷʯʝʠ 64 ʤʢʤ. ʌʠʢʩʘʮʠʷ ʠ ʢʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʧʨʦʙ ʧʨʦʚʦʜʠʣʘʩʴ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʈʘʩʯʝʪ 
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ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʜʠʣʩʷ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʪʜʝʣʴʥʦ. ʆʪʦʙʨʘʥʘ 

31 ʧʨʦʙʘ ʟʦʦʧʣʘʥʢʪʦʥʘ.  

 

ʈʠʩ. 1 ï ʆʙʣʘʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʈɽɿʋʃʔʊɸʊʓ 

ʆʙʥʘʨʫʞʝʥʦ 93 ʚʠʜʘ ʟʦʦʧʣʘʥʢʪʦʥʘ (42 Rotifera, 19 Cladocera, 32 

Copepoda) (ʪʘʙʣ. 1; ʨʠʩ. 2). ɺ ʆʙʩʢʦʡ ʠ ʊʘʟʦʚʩʢʦʡ ʛʫʙʘʭ ʨʘʥʝʝ ʜʨʫʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʙʥʘʨʫʞʝʥʦ 126 ʚʠʜʦʚ ʟʦʦʧʣʘʥʢʪʝʨʦʚ: 39 ʚʠʜʦʚ ʢʦʣʦʚʨʘʪʦʢ, 

39 ʚʠʜʦʚ ʚʝʪʚʠʩʪʦʫʩʳʭ ʠ 48 ʚʠʜʦʚ ʚʝʩʣʦʥʦʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. ɿʦʦʧʣʘʥʢʪʦʥ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʝʥ. ʉʨʝʜʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʠʯʥʳʭ ʨʝʦʬʠʣʦʚ, ʙʦʣʴʰʘʷ ʛʨʫʧʧʘ 

ʣʠʤʥʦʬʠʣʦʚ, ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʟʘʨʦʩʣʝʚʳʝ ʚʠʜʳ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʚʠʜʦʚ 

ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʩʝʚʝʨʥʦʤʫ ʧʣʘʥʢʪʠʯʝʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ, ʚʩʪʨʝʯʘʶʪʩʷ ʪʠʧʠʯʥʦ 

ʘʨʢʪʠʯʝʩʢʠʝ ʚʠʜʳ, ʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʝʧʣʦʣʶʙʠʚʳʝ ʚʠʜʳ, ʘ 

ʪʘʢʞʝ ʤʥʦʛʦʯʠʩʣʝʥʥʘ ʛʨʫʧʧʘ ʵʚʨʠʙʠʦʥʪʦʚ. ʅʘʨʷʜʫ ʩ ʧʨʝʩʥʦʚʦʜʥʳʤ 

ʟʦʦʧʣʘʥʢʪʦʥʦʤ ʦʙʥʘʨʫʞʝʥʳ ʠ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ ʬʦʨʤʳ. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʦʪʤʝʯʝʥ ʨʘʥʝʝ ʥʝ ʦʪʤʝʯʝʥʥʳʡ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʨʝʣʠʢʪʦʚʳʡ ʨʘʯʦʢ 

Limnocalanus grimaldii (Guerne). ʅʘʠʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʥʘ ʚʩʝʭ 
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ʫʯʘʩʪʢʘʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʦʣʦʚʨʘʪʢʠ ʦʪ 33 ʜʦ 58 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ. 

ɺʝʜʫʱʠʤʠ ʨʦʜʘʤʠ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ Trichocerca, Brachionus, 

Polyarthra, Keratella, Notholca.  

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʆʙʩʢʦʡ ʛʫʙʳ ʧʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʩ 

ʧʨʦʜʚʠʞʝʥʠʝʤ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʩʨʝʜʳ. ʏʠʩʣʦ ʚʠʜʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʦʩʣʝ ʚʧʘʜʝʥʠʷ ʨʝʢʠ ʆʙʠ ʚ ʆʙʩʢʫʶ ʛʫʙʫ 

ʚʦʟʨʘʩʪʘʝʪ, ʟʘʪʝʤ ʩʥʠʞʘʝʪʩʷ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʵʩʪʫʘʨʥʦʡ ʟʦʥʝ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʵʩʪʫʘʨʥʘʷ ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ 

ʚʳʩʦʢʦʡ ʧʷʪʥʠʩʪʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ.  

ɺ ʆʙʩʢʦʡ ʠ ɻʳʜʘʥʩʢʦʡ ʛʫʙʝ ʚʝʜʫʱʠʤʠ ʜʣʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʷʚʣʷʣʩʷ 

ʧʨʦʜʦʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, 

ʧʦʩʢʦʣʴʢʫ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ. ʈʦʩʪ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʨʠʚʦʜʠʪ ʩʥʘʯʘʣʘ ʢ ʦʙʦʛʘʱʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʝʩʥʦʚʦʜʥʳʝ ʚʠʜʳ ʝʱʝ ʥʝ ʚʳʧʘʣʠ ʠʟ ʩʦʩʪʘʚʘ ʩʦʦʙʱʝʩʪʚʘ, ʘ 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʝ ʫʞʝ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʩʪʨʫʢʪʫʨʫ. ɿʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʝʜʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʟʘ ʩʯʝʪ ʚʳʧʘʜʝʥʠʷ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʠʜʦʚ, ʯʪʦ ʚ 

ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʫʯʘʩʪʢʦʚ ʚʦʜʦʝʤʦʚ ʠ ʚʦʜʦʪʦʢʦʚ ʩ ʛʨʘʜʠʝʥʪʦʤ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ [4]. 

ʀʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʆʙʩʢʦʡ ʛʫʙʝ ʠ ʚ 

ɻʳʜʘʥʩʢʦʡ ʛʫʙʝ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʩʭʦʞʠ, ʭʦʪʷ ʦʙʱʠʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʘʤʝʪʥʦ 

ʨʘʟʣʠʯʘʝʪʩʷ. ʊʘʢ, ʚ ɻʳʜʘʥʩʢʦʡ ʛʫʙʝ ʥʝ ʦʪʤʝʯʝʥʳ Ceriodaphnia quadrangula 

(M¿ller), Chydorus ovalis Kurz, Leptodora kindtii (Focke), Ilyocryptus acutifrons 

Sars, Bipalpus hudsoni (Imhof) ʠ ʜʨ., ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʦ ʘʢʚʘʪʦʨʠʠ 

ʆʙʩʢʦʡ ʛʫʙʳ. ɿʘʪʦ ʪʦʣʴʢʦ ʚ ɻʳʜʘʥʩʢʦʡ ʛʫʙʝ ʦʪʤʝʯʝʥʳ Limnocalanus grimaldii 

(Guerne), Senecella calanoides Juday, Arctodiaptomus acutilobatus (Sars). 

ʏʠʩʣʝʥʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ 2015 ʛ. ʠʟʤʝʥʷʣʘʩʴ ʦʪ 4600 ʜʦ 255120 

ʵʢʟ./ʤ
3
, ʘ ʙʠʦʤʘʩʩʘ ʦʪ 9,47 ʜʦ 668,47 ʤʛ/ʤ

3
 (ʨʠʩ.3). ʏʠʩʣʝʥʥʦ ʧʨʝʦʙʣʘʜʘʣʠ 

ʢʦʣʦʚʨʘʪʢʠ.  
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ʈʠʩ. 2 ï ʏʠʩʣʦ ʚʠʜʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʥʠʞʥʝʡ ʆʙʠ ʠ ʆʙʩʢʦʡ ʛʫʙʝ ʚ ʠʶʣʝ 2015 ʛ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʦʧʣʘʥʢʪʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ 

ʧʦʩʣʝ ʚʧʘʜʝʥʠʷ ʨ. ʆʙʠ ʚ ʆʙʩʢʫʶ ʛʫʙʫ. ʉʥʠʞʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʟʦʥʝ 

ʩʤʝʰʝʥʠʷ ʚʦʜ ʆʙʩʢʦʡ ʠ ʊʘʟʦʚʩʢʦʡ ʛʫʙʳ. ɼʘʣʝʝ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʨʘʩʪʫʪ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ. ʀʟ ʩʦʦʙʱʝʩʪʚʘ ʚʳʧʘʜʘʶʪ ʤʝʣʢʠʝ 

ʚʝʪʚʠʩʪʦʫʩʳʝ ʨʘʯʢʠ ʠ ʨʷʜ ʚʠʜʦʚ ʢʦʣʦʚʨʘʪʦʢ, ʧʨʠ ʵʪʦʤ ʚ ʩʦʦʙʱʝʩʪʚʝ ʨʘʩʪʝʪ 

ʨʦʣʴ ʢʨʫʧʥʳʭ Calanoida. ʊʘʢ ʯʪʦ ʜʘʞʝ ʧʨʠ ʩʥʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʨʠʨʦʩʪ ʙʠʦʤʘʩʩʳ. 

ɺʓɺʆɼʓ 

ɺ ʆʙʩʢʦʡ ʠ ɻʳʜʘʥʩʢʦʡ ʛʫʙʝ ʜʣʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚʝʜʫʱʠʤ ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʦʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʦʙʝʜʥʝʥʠʝ) ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʆʙʩʢʦʡ ʛʫʙʝ ʠ ʚ ɻʳʜʘʥʩʢʦʡ ʛʫʙʝ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʩʭʦʞʠ, ʭʦʪʷ 

ʦʙʱʠʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʘʤʝʪʥʦ ʨʘʟʣʠʯʘʝʪʩʷ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʨʠ ʥʠʟʢʦʤ ʚʠʜʦʚʦʤ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ʵʩʪʫʘʨʥʦʡ ʟʦʥʝ. ʄʦʱʥʳʝ ʬʨʦʥʪʘʣʴʥʳʝ ʩʢʦʧʣʝʥʠʷ 
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ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʙʨʘʟʫʶʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʙʠʦʬʠʣʴʪʨ ʥʘ ʧʫʪʠ ʚʳʥʦʩʠʤʦʛʦ ʩʪʦʢʦʤ 

ʆʙʠ ʚʝʱʝʩʪʚʘ, ʟʦʦʧʣʘʥʢʪʦʥ ʘʢʪʠʚʥʦ ʚʳʝʜʘʝʪ ʙʠʦʤʘʩʩʫ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, 

ʫʩʢʦʨʷʷ ʝʝ ʩʝʜʠʤʝʥʪʘʮʠʶ ʧʨʝʜʦʪʚʨʘʱʘʷ ʧʦʧʘʜʘʥʠʝ ʙʦʣʴʰʠʭ ʤʘʩʩ 

ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʘ ʰʝʣʴʬ ʂʘʨʩʢʦʛʦ ʤʦʨʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʟʦʦʧʣʘʥʢʪʦʥ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ "ʙʠʦʬʠʣʴʪʨʦʤ" ʥʘ ʧʫʪʠ ʘʣʣʦʭʪʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʙʠʦʩʪʦʢ ʘʚʪʦʭʪʦʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

 

 

ʈʠʩ. 3 ï ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʅʠʞʥʝʡ ʆʙʠ ʠ ʆʙʩʢʦʡ ʛʫʙʳ ʚ ʠʶʣʝ-

ʘʚʛʫʩʪʝ 2015 ʛ.  
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ʊʘʙʣʠʮʘ ï ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʆʙʠ, ʆʙʩʢʦʡ ʛʫʙʳ 

ʠ ɻʳʜʘʥʩʢʦʡ ʛʫʙʳ (ʘʚʛʫʩʪ 2015 ʛ.) 

ʊʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ 
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1 2 3 4 

Rotifera  

 
 

Asplanchna herricki Guerne + + + 

Asplanchna priodonta Gosse + + - 

Bipalpus hudsoni (Imhof) + + + 

Brachionus angularis Gosse + + 
 

Brachionus calyciflorus calyciflorus Pallas + + + 

Brachionus calyciflorus dorcas Gosse - + + 

Brachionus quadridentatus quadridentatus Hermann - + 
 

Brachionus leydigi var. rotundus (Rousselet)  - + + 

Cephalodella gibba gibba (Ehrenb.) + + 
 

Conochilus hippocrepis (Schrank) + - + 

Euchlanis deflexa deflexa Gosse + + + 

Euchlanis dilatata Ehrenb. - + - 

Filinia longiseta (Ehrenb.) + + + 

Filinia major (Golditz) + + + 

Kellicottia longispina (Kellicott) + + + 

Keratella cochlearis (Gosse) + + + 

Keratella cochlearis tecta (Gosse) + - - 

Keratella quadrata dispersa Carlin  + + + 

Keratella quadrata quadrata (M¿ller) + + - 

Keratella quadrata longispina (Thiebaud) + - - 

Keratella serrulata f. curvicornis (Rylov) + - - 

Keratella valga valga (Ehrenb.) - + + 

Notholca acuminata acuminata (Ehrenb.) + + - 

Notholca caudata Carlin + + + 

Notholca labis Gosse - + - 

Ploesoma triacantum (Bergendal) - + - 

Polyarthra dolichoptera Idelson + + + 

Polyarthra major Burckhardt + + + 

Polyarthra minor (Rousselet) + + + 

Polyarthra longiremis Carlin  - + - 

Polyarthra vulgaris Carlin + + - 

Proales similis Beauchamp - + - 

Synchaeta grandis Lack. - + + 

Synchaeta pectinata Ehrenb. + + + 

Synchaeta stylata Wierzejski + + + 

Trichocerca cylindrica (Imhof.) + + - 

Trichocerca elongata (Gosse) + + + 

Trichocerca porcellus (Gosse)  + + - 
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Trichocerca rouseletti (Voigt) - + - 

Trichocerca similis (Wierz.) - + + 

Trichocerca tigris (M¿ller) + + - 

Trichocerca weberi (Jennings) - + - 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ Rotifera 29 38 22 

Cladocera  
  

Alonella excisa (Fischer) + - - 

Alonella quadrangularis (O.F. M¿ller) - + 
 

Bosmina (Eubosmina) coregoni Baird + + + 

Bosminopsis deitersi Richard - + 
 

Ceriodaphnia quadrangula (O.F. M¿ller) + + 
 

Chydorus ovalis Kurz + + 
 

Chydorus sphaericus (O.F. M¿ller) + + + 

Daphnia cristata G.O. Sars + + + 

Daphnia cucullata G.O. Sars - + 
 

Graptoleberis testudinaria (Fischer) + - 
 

Holopedium gibberum (Zaddach) + - + 

Ilyocryptus acutifrons G.O. Sars + + 
 

Iliocryptos sordidus (Lievin) - - + 

Leydigia leydigii (Leydig) + - 
 

Leptodora kindtii (Focke) - + 
 

Macrotrix hirsuticornis Norman + - 
 

Polyphemus pediculus (Linne) + - 
 

Rynchotalona rostrata (Koch) + + 
 

Sida crystallina (O.F. M¿ller) + + 
 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ Cladocera 14 12 5 

Copepoda  
  

Acanthocyclops gigas (Claus) - + + 

Acanthocyclops vernalis (Fischer) + + + 

Acanthocyclops  viridis (Sars) - + + 

Acanthocyclops bicuspidatus (Claus) - + - 

Cyclops furcifer Claus - + + 

Cyclops kolensis Lilljeborg - + + 

Cyclops scutifer Sars + + + 

Cyclops strenuus Fischer - + + 

Cyclops vicinus Uljan. - + + 

Diacyclops bisetosus (Rehberg) - + - 

Macrocyclops albidus (Jurine) - + + 

Macrocyclops fuscus (Jurine) - - + 

Mesocyclops leuckarti Claus + + + 

Mesocyclops oithonoides Sars + + + 

Microcyclops varicans (Sars). - + + 

Acanthodiaptomus denticornis Wierz. + + + 

Arctodiaptomus bacillifer (Koelbel) - + + 

Arctodiaptomus dentifer (Smirnov) - + - 

Arctodiaptomus acutilobatus (Sars) - - + 

Eudiaptomus coeruleus (Fischer) + - - 

Eudiaptomus graciloides Lilljeborg + + + 

Eudiaptomus gracilis Sars - + - 
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Hemidiaptomus amblyodon (Marenzeller) - + + 

Mixodiaptomus theeli (Lilljeborg - + - 

Neutrodiaptomus pachypoditus (Rylov) - + - 

Eurytemora affinis (Poppe) - + - 

Eurytemora gracilis (Sars) - + + 

Eurytemora lacustris (Poppe) - + + 

Eurytemora velox (Lilljeborg)  + + + 

Heterocope appendiculata Sars  - + + 

Limnocalanus grimaldii (Guerne) - - + 

Senecella calanoides Juday - - + 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ Copepoda 8 27 24 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʚʩʝʛʦ 51 77 51 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦʮʝʥʢʠ ʦʟʝʨʥʦʛʦ ʬʦʥʜʘ ɸʏʈ, ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʀʅʆɿ ʈɸʅ ʚ 

ʨʘʤʢʘʭ ʨʘʙʦʪ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʤʦʥʦʛʨʘʬʠʠ ʧʦ ʦʟʝʨʘʤ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ɸʟʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ 

ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ ʦʟʝʨ, ʨʘʩʩʯʠʪʘʥʥʳʤ ʢʘʢ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʦʟʝʨʥʳʤ 

ʨʝʛʠʦʥʘʤ, ʪʘʢ ʠ ʧʦ ʥʘʭʦʜʷʱʠʤʩʷ ʟʜʝʩʴ ʩʫʙʲʝʢʪʘʤ ʬʝʜʝʨʘʮʠʠ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʩʪʝʧʝʥʴ ʣʠʤʥʦʣʦʛʠʯʝʩʢʦʡ 

ʠʟʫʯʝʥʥʦʩʪʠ ɸʏʈ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʝʝ ʧʨʝʜʝʣʘʭ ʦʟʝʨʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʪʨʘʞʘʶʱʠʝʩʷ ʥʘ ʦʟʝʨʥʦʤ ʬʦʥʜʝ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʘʟʠʘʪʩʢʦʛʦ 

ʨʝʛʠʦʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʝʨʥʳʡ ʬʦʥʜ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʦʟʝʨʥʳʝ ʵʢʦʩʠʩʪʝʤʳ 

CURRENT STATE OF THE LAKE FUND IN ASIAN PART OF RUSSIA  
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Annotation. The data of the assessment of the lake fund of the Asian part of Russia (APR), conducted at 

the Institute of Limnology, Russian Academy of Sciences, within the scope of work on the monograph on the lakes 

of the Russia are given in the article. Data on water resources of lakes, estimated for the lake regions selected on the 

basis of the genetic principle as well as for the subjects of the federation are represented. The limnological study of 

the APR and the current state of the lake ecosystems are analyzed. The main factors affecting the lake fund in 

various parts of the Asian region are considered.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʀʥʩʪʠʪʫʪʝ ʦʟʝʨʦʚʝʜʝʥʠʷ ʈɸʅ ʧʦʜʛʦʪʦʚʣʝʥʘ ʢ 

ʠʟʜʘʥʠʶ ʤʦʥʦʛʨʘʬʠʷ çʆʟʝʨʘ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠè [2], ʧʦʩʚʷʱʝʥʥʘʷ 

ʧʨʦʙʣʝʤʘʤ ʠʟʫʯʝʥʠʷ ʦʟʝʨ, ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦ ʪʝʨʨʠʪʦʨʠʠ, 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʟʝʨʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʠʭ ʨʝʘʢʮʠʠ ʥʘ 

ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ. ʄʦʥʦʛʨʘʬʠʷ ʷʚʠʣʘʩʴ ʦʙʦʙʱʝʥʠʝʤ ʥʘʢʦʧʣʝʥʥʦʡ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʤʥʦʛʦʧʣʘʥʦʚʦʡ ʣʠʤʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʦʟʝʨʘʤ ɸʏʈ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʧʝʨʠʦʜ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. ɽʝ ʠʟʜʘʥʠʶ ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʦʮʝʥʢʘ ʚʦʜʥʦʛʦ 

ʬʦʥʜʘ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ [1], ʚʳʧʦʣʥʝʥʥʘʷ ʜʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ 

ʝʜʠʥʦʡ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʙʘʟʠʨʫʶʱʝʡʩʷ ʥʘ ʜʝʪʘʣʴʥʦʤ 

ʫʯʝʪʝ ʧʣʦʱʘʜʝʡ ʚʦʜʦʝʤʦʚ, ʜʘʥʥʳʝ ʦ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ, ʠ ʜʘʣʴʥʝʡʰʝʤ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʤʦʚ ʚʦʜ ʩ ʫʯʝʪʦʤ 

ʩʨʝʜʥʠʭ ʛʣʫʙʠʥ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʫʤʤʘʨʥʳʭ ʚʝʣʠʯʠʥ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʟʘʠʢʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʟʘ 

ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ (ʠʩʢʣʶʯʘʷ ʟʠʤʥʠʡ) ʠ ʟʘ ʨʘʟʥʳʝ ʛʦʜʳ (ʦʪ 2003 ʜʦ 2015). ʕʪʦ 
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ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʧʣʦʱʘʜʠ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʟʥʘʯʠʤʦʡ ʧʦ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʥʦ 

ʧʨʠʥʠʤʘʪʴ ʟʘ ʦʩʨʝʜʥʝʥʥʳʝ ʟʘ ʥʘʯʘʣʦ ʍʍI ʚʝʢʘ. 

ɺ ʨʘʤʢʘʭ ʨʘʙʦʪ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʦʣʥʳʡ ʫʯʝʪ ʚʩʝʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʧʣʦʱʘʜʠ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʣʠ 1 ʢʤ
2 
(ʠʣʠ 0.2 ʢʤ

2
 - ʧʨʠ ʥʠʟʢʦʡ ʦʟʝʨʥʦʩʪʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʚʢʣʘʜʝ ʤʘʣʳʭ ʚʦʜʦʝʤʦʚ ʚ ʦʙʱʫʶ 

ʚʝʣʠʯʠʥʫ ʝʛʦ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ). ʄʦʨʬʦʤʝʪʨʠʷ ʚʦʜʦʝʤʦʚ ʤʝʥʴʰʝʡ ʧʣʦʱʘʜʠ 

ʠʟ-ʟʘ ʠʭ ʦʛʨʦʤʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ñʚʳʙʦʨʦʯʥʳʭ 

ʢʚʘʜʨʘʪʦʚò. ʉʫʪʴ ʤʝʪʦʜʘ ʚ ʪʦʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʜʝʪʘʣʴʥʦʡ ʦʮʝʥʢʝ ʧʣʦʱʘʜʠ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ñʚʳʙʦʨʦʯʥʳʭ ʢʚʘʜʨʘʪʘʭò 

ʧʨʠʥʠʤʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʘʥʘʣʦʛʦʚ ʠ ʧʝʨʝʥʦʩʠʣʠʩʴ ʥʘ 

ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʧʨʠʥʠʤʘʣʘʩʴ ʛʠʧʦʪʝʟʘ ʦ 

ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʣʳʭ ʚʦʜʦʝʤʦʚ ʧʦ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʧʣʦʱʘʜʝʡ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʦʙʲʝʤʘʤ ʚʦʜʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʧʦ ʩʨʝʜʥʠʤ ʛʣʫʙʠʥʘʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠ ʠʟʫʯʝʥʥʳʭ 

ʚʦʜʦʝʤʦʚ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʫʯʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 

ʦʧʨʝʜʝʣʝʥʠʝ ʛʣʫʙʠʥ ʥʘ ʦʩʥʦʚʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ [1]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʧʨʦʚʝʜʝʥʥʦʡ ʦʮʝʥʢʠ, ʚ ʧʨʝʜʝʣʘʭ ɸʏʈ ʜʝʰʠʬʨʠʨʫʝʪʩʷ 

~1 170 000 ʦʟʝʨ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 1 ʛʘ ʠ ~1 976 000 ʤʝʥʝʝ 1 ʛʘ. ʅʘʨʷʜʫ ʩ 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʚ ʧʨʝʜʝʣʘʭ ɸʏʈ ʜʝʰʠʬʨʠʨʫʝʪʩʷ ʙʦʣʝʝ 6 000 ʚʦʜʦʝʤʦʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʧʨʫʜʦʚ, ʚʦʜʦʭʨʘʥʠʣʠʱ, ʢʘʨʴʝʨʦʚ, 

ʢʦʪʣʦʚʘʥʦʚ). ʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʚʦʜʦʝʤʦʚ ʧʨʝʚʳʰʘʝʪ 248 500 ʢʤ
2
, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʣʝʥʳʭ ~16 000 ʢʤ

2
, 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ~24 110 ʢʤ
2
. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʦʟʝʨ ʩʦʩʪʘʚʣʷʶʪ 

~24 537 ʢʤ
3 
ʚʦʜʳ, ʧʨʠ ʵʪʦʤ ʥʘ ʜʦʣʶ ʢʨʫʧʥʳʭ ʧʨʠʭʦʜʠʪʩʷ ~98%, ʙʦʣʝʝ 52 ʢʤ

3
 

ʚʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ (~96%) 

ʧʨʝʩʥʦʡ ʚʦʜʳ ɸʏʈ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʚ ʦʟ. ɹʘʡʢʘʣ. ɿʘ ʝʛʦ ʚʳʯʝʪʦʤ, ʚ 

ʦʩʪʘʣʴʥʳʭ ʦʟʝʨʘʭ ʟʘʢʣʶʯʝʥʦ ʣʠʰʴ 922 ʢʤ
3
 ʚʦʜʳ, ʯʪʦ ʧʦʯʪʠ ʚ 1.5 ʨʘʟʘ 
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ʤʝʥʴʰʝ, ʯʝʤ ʚ ʦʟʝʨʘʭ ɽʏʈ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʫʯʝʪʦʤ ʦʟ. ɹʘʡʢʘʣ, ʦʟʝʨʥʳʝ 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ɸʏʈ ʚ 18 ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʨʝʩʫʨʩʳ ɽʏʈ. ɺ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʚʦʜʦʝʤʘʭ ɸʏʈ, ʙʣʘʛʦʜʘʨʷ ʦʛʨʦʤʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ʨʷʜʘ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʜʝʩʴ 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʟʘʧʘʩ ʚʦʜ ʩʦʩʪʘʚʣʷʝʪ ~638 ʢʤ
3
, ʯʪʦ ʚ 2.5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ ɽʏʈ. ʆʙʲʝʤ ʚʦʜ, ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʚʦʜʦʝʤʳ ɸʏʈ ʣʠʰʴ ʚ 1.6 ʨʘʟʘ ʫʩʪʫʧʘʝʪ ʦʙʲʝʤʫ ʚʩʝʭ ʦʟʝʨʥʳʭ ʚʦʜ ʨʦʩʩʠʡʩʢʦʡ 

ɸʟʠʠ ʟʘ ʚʳʯʝʪʦʤ ʦʟ. ɹʘʡʢʘʣ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʦʟʝʨʥʦʛʦ ʬʦʥʜʘ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʧʦʟʚʦʣʠʣ 

ʧʨʠʡʪʠ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʦʟʝʨʥʳʭ 

ʚʦʜ ʠ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʚʦʜʦʝʤʦʚ, ʩʨʝʜʥʷʷ ʦʟʝʨʥʦʩʪʴ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ ʦʢʦʣʦ 2 % (ʪʦ ʝʩʪʴ ʥʝʤʥʦʛʠʤ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʶʶ ʧʦ 

ʧʣʘʥʝʪʝ ɿʝʤʣʷ ï 1.4%), ʧʨʠ ʵʪʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʟʝʨ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʡʥʝ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ʆʛʨʦʤʥʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ 

ɸʏʈ, ʪʦʛʜʘ ʢʘʢ ʦʩʥʦʚʥʳʝ ʦʙʲʝʤʳ ʚʦʜʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʦʟʝʨʘʭ ʛʦʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʅʘ ʨʘʚʥʠʥʥʳʝ ʠ ʩʣʘʙʦ ʚʦʟʚʳʰʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʭʦʜʠʪʩʷ 

ʤʝʥʝʝ 60% ʧʣʦʱʘʜʠ ʨʦʩʩʠʡʩʢʦʡ ɸʟʠʠ, ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 94% ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʦʜʦʝʤʦʚ, ʧʨʠ ʵʪʦʤ ʟʜʝʩʴ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʣʠʰʴ ~2% ʦʪ ʚʩʝʭ 

ʟʘʧʘʩʦʚ ʦʟʝʨʥʳʭ ʚʦʜ ɸʏʈ. ʆʢʦʣʦ 70% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʦʜʦʝʤʦʚ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʤʦʨʩʢʠʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ, ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʠ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʨʘʚʥʠʥʘʭ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʤʦʨʝʡ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʠ ʊʠʭʦʛʦ ʦʢʝʘʥʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʚʦʜʦʝʤʦʚ ʦʙʷʟʘʥʦ ʩʚʦʠʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʜʘʚʥʠʤ (ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ) ʤʦʨʩʢʠʤ ʪʨʘʥʩʛʨʝʩʩʠʷʤ. 

ʏʘʱʝ ʚʩʝʛʦ ʦʥʠ ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ, ʦʜʥʘʢʦ, ʝʩʪʴ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʢʨʫʧʥʳʝ. ɻʣʫʙʠʥʘ ʚʨʝʟʘʥʠʷ ʚ ʤʘʪʝʨʠʢ ʟʦʥʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʦʟʝʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʣʴʝʬʦʤ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʳʩʦʪʘʤʠ ʚ 50-100 ʤʝʪʨʦʚ. 

ʆʙʱʠʡ ʦʙʲʝʤ ʚʦʜ, ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʦʟʝʨʘ ʧʨʠʙʨʝʞʥʳʭ ʨʘʚʥʠʥ ʠʟ-ʟʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʙʦʣʴʰʠʭ ʛʣʫʙʠʥ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʜʝʩʴ 

ʚʦʜʦʝʤʦʚ ʥʝʤʥʦʛʠʤ ʧʨʝʚʳʰʘʝʪ 300 ʢʤ
3
, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ ~1.2% ʦʪ ʚʩʝʭ 

ʟʘʧʘʩʦʚ ʦʟʝʨʥʳʭ ʚʦʜ ɸʏʈ ʠʣʠ ʯʫʪʴ ʤʝʥʝʝ 1/3 ʚʦʜ ʦʟʝʨ ʨʦʩʩʠʡʩʢʦʡ ɸʟʠʠ ʙʝʟ 

ʫʯʝʪʘ ʦʙʲʝʤʘ ʦʟ. ɹʘʡʢʘʣ.  
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ʆʙʠʣʠʝʤ ʦʟʝʨ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʘʢʞʝ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ, 

ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʠ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ ʯʝʪʚʝʨʪʠʯʥʳʡ 

ʧʝʨʠʦʜ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ ʨʝʣʴʝʬʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʘ ʝʝ 

ʪʝʨʨʠʪʦʨʠʠ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʟʝʨ. ɺʳʩʦʢʘʷ ʦʟʝʨʥʦʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʥʠʟʤʝʥʥʦʩʪʠ, ʷʚʣʷʶʱʝʡʩʷ ʨʝʛʠʦʥʦʤ 

ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʥʦ ʠ ʥʘ ʝʝ ʶʛʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʤʩʷ ʧʦ ʩʚʦʠʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʘʢ ʨʝʛʠʦʥ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ. ʅʘ ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʶʞʥʫʶ ʯʘʩʪʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 13% ʧʣʦʱʘʜʠ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʟʜʝʩʴ 

ʨʘʩʧʦʣʦʞʝʥʦ 20% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʝʝ ʚʦʜʦʝʤʦʚ, ʦʜʥʘʢʦ ʙʣʘʛʦʜʘʨʷ ʠʭ 

ʤʝʣʢʦʚʦʜʥʦʩʪʠ ʚ ʥʠʭ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʣʠʰʴ ~0.3% ʟʘʧʘʩʦʚ ʦʟʝʨʥʳʭ ʚʦʜ 

ʨʦʩʩʠʡʩʢʦʡ ɸʟʠʠ (ʠʣʠ ʤʝʥʝʝ 7% - ʙʝʟ ʫʯʝʪʘ ʦʙʲʝʤʘ ʦʟ. ɹʘʡʢʘʣ). ɿʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʦʟʝʨ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ ʩʠʣʫ ʘʨʠʜʥʦʩʪʠ ʢʣʠʤʘʪʘ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ.   

ɺ ʧʨʝʜʝʣʘʭ ʛʦʨʥʦʡ ʯʘʩʪʠ ɸʏʈ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ~6% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʚʦʜʦʝʤʦʚ, ʦʜʥʘʢʦ ʟʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠ ʛʣʫʙʦʢʠʝ ʦʟʝʨʘ 

ʨʦʩʩʠʡʩʢʦʡ ɸʟʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʥʘʠʙʦʣʴʰʠʤ ʚʦʜʦʟʘʧʘʩʦʤ. ɺ ʥʠʭ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 98% ʚʩʝʭ ʦʟʝʨʥʳʭ ʚʦʜ ɸʏʈ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʦʣʴʢʦ ʚ ʦʟ. 

ɹʘʡʢʘʣ (23 615 ʢʤ
3
) - 96.2%. ʅʘʨʷʜʫ ʩ ʢʨʫʧʥʳʤʠ ʚʦʜʦʝʤʘʤʠ, ʚ ʛʦʨʘʭ 

ʥʘʭʦʜʠʪʩʷ ʠ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ ʦʟʝʨ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ - 

ʵʪʦ ʧʨʝʩʥʦʚʦʜʥʳʝ ʚʦʜʦʝʤʳ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʰʠʨʦʢʠʭ ʜʦʣʠʥʘʭ, ʮʠʨʢʘʭ ʠ 

ʢʘʨʘʭ ʫ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʣʝʩʘ ʠʣʠ ʚʳʰʝ ʝʝ, ʨʷʜʦʤ ʩ ʣʝʜʥʠʢʘʤʠ ʠ 

ʩʥʝʞʥʠʢʘʤʠ, ʯʘʩʪʴ ʚʦʜʦʝʤʦʚ ʨʘʟʙʨʦʩʘʥʘ ʥʘ ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʣʘʪʦ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʟʝʨ ʥʘʭʦʜʠʪʩʷ ʠ ʚ ʤʝʞʛʦʨʥʳʭ ʢʦʪʣʦʚʠʥʘʭ, ʯʘʩʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʫʚʣʘʞʥʝʥʥʦʩʪʴʶ, ʧʨʠ ʥʘʣʠʯʠʠ ʩʪʦʢʘ ʦʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʩʥʳʤʠ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ï ʩʦʣʝʥʳʤʠ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ 

ʪʘʢʠʭ ʦʟʝʨ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠʭ ʧʣʦʱʘʜʠ ʟʝʨʢʘʣʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʠʢʣʘ ʫʚʣʘʞʥʝʥʥʦʩʪʠ. 

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʦʟʝʨ ɸʏʈ ʧʦ 

ʦʟʝʨʥʳʤ ʨʝʛʠʦʥʘʤ, ʚʳʜʝʣʝʥʥʳʤ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪ ʥʘʜ ʤʦʥʦʛʨʘʬʠʝʡ çʆʟʝʨʘ 
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ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠè ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ ʧʨʠʤʝʨʥʦ ʦʜʥʦʚʦʟʨʘʩʪʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ 

ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ 

ʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʣʦʱʘʜʠ ʵʪʠʭ ʨʝʛʠʦʥʦʚ ʠ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ 

ʠʭ ʧʨʝʜʝʣʘʭ ʥʘʩʝʣʝʥʠʷ. 

 
ʈʠʩ. 1 - ɼʦʣʷ ʦʟʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʚ (ʘ) ï ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ɸʏʈ; (ʙ) ïʥʘʩʝʣʝʥʠʠ ɸʏʈ; (ʚ) ï

ʦʙʱʝʤ ʯʠʩʣʝ ʚʦʜʦʝʤʦʚ ɸʏʈ; (ʛ) ïʦʙʱʝʤ ʦʙʲʝʤʝ ʦʟʝʨʥʳʭ ʚʦʜ ɸʏʈ; (ʜ) ïʦʙʲʝʤʝ ʦʟʝʨʥʳʭ 

ʚʦʜ ɸʏʈ ʙʝʟ ʫʯʝʪʘ ʦʟ. ɹʘʡʢʘʣ 

ʉʨʝʜʠ ʚʳʜʝʣʷʝʤʳʭ ʚ ʧʨʝʜʝʣʘʭ ɸʟʠʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ 

ʥʘʠʙʦʣʴʰʠʤʠ ʚʦʜʦʟʘʧʘʩʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʉʠʙʠʨʩʢʠʡ (24148 ʢʤ
3
 ʚ ʦʟʝʨʘʭ 

ʠ 488 ʢʤ
3
 ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ). ʕʪʠʤ ʦʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʷʟʘʥ 

ʦʛʨʦʤʥʦʤʫ ʦʙʲʝʤʫ ʦʟʝʨʘ ɹʘʡʢʘʣ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʛʨʘʥʠʮʘʭ ʈʝʩʧʫʙʣʠʢʠ 

ɹʫʨʷʪʠʠ ʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʚʦʜ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥ ʠ ʚ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʛʦ ʌʆ - ʚ ʦʟʝʨʘʭ ʧʣʘʪʦ ʇʫʪʦʨʘʥʘ. ʋʨʘʣʴʩʢʠʡ ʌʆ, ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʦʜʦʝʤʦʚ ʨʦʩʩʠʡʩʢʦʡ ɸʟʠʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʤʠ ʚʦʜʦʟʘʧʘʩʘʤʠ (113 ʠ 5.1 ʢʤ
3
,
 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼʣʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʌʆ ʭʘʨʘʢʪʝʨʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ 

ʚʦʜ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ (276 ʠ 144 ʢʤ
3
, 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʦʟʝʨ ɸʏʈ ʧʦ ʩʫʙʲʝʢʪʘʤ ʌʝʜʝʨʘʮʠʠ. 

 
ʈʠʩ. 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʥʭr ʨʝʩʫʨʩʦʚ ʦʟʝʨ ɸʏʈ ʧʦ ʩʫʙʲʝʢʪʘʤ ʬʝʜʝʨʘʮʠʠ ʚʥʫʪʨʠ: 

ʘ) ï ʋʨʘʣʴʩʢʦʛʦ; ʙ) ï ʉʠʙʠʨʩʢʦʛʦ; ʚ) ï ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʦʩʥʦʚʥʦʡ 

ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʟʚʠʪʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʟʠʘʪʩʢʘʷ ʯʘʩʪʴ ʠʛʨʘʝʪ ʨʦʣʴ 

ʛʨʦʤʘʜʥʝʡʰʝʡ ʩʳʨʴʝʚʦʡ ʟʦʥʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʝʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦ ʧʣʦʱʘʜʠ 

ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ, ʚ ʩʠʣʫ ʙʦʣʝʝ ʩʫʨʦʚʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʟʜʝʩʴ 

ʧʨʦʞʠʚʘʝʪ ʣʠʰʴ ʦʢʦʣʦ 1/4 ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʥʠʟʢʘʷ 

ʟʘʩʝʣʝʥʥʦʩʪʴ ʠ ʩʣʘʙʘʷ ʦʩʚʦʝʥʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʨʦʩʩʠʡʩʢʦʡ ɸʟʠʠ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʝʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʣʠʤʥʦʣʦʛʠʯʝʩʢʦʡ 

ʠʟʫʯʝʥʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʦʡ ʚʝʣʠʯʠʥʝ ʦʟʝʨʥʦʩʪʠ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʏʈ ʠ ʚʦʟʥʠʢʘʶʱʠʭ ʟʜʝʩʴ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʩʝʨʴʝʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʜʘʥʥʳʭ ʧʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ 

ʩʝʚʝʨʥʳʭ ʵʢʦʩʠʩʪʝʤ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʢʨʘʡʥʝ ʤʘʣʦ. ʃʠʰʴ ʥʘ ʥʝʤʥʦʛʠʭ 

ʦʟʝʨʘʭ ɸʨʢʪʠʢʠ ʠ ʉʫʙʘʨʢʪʠʢʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʝ ʘʩʧʝʢʪʳ ʠʭ ʣʠʤʥʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʢʦʛʜʘ-ʣʠʙʦ ʠʟʫʯʘʝʤʳʭ ʩʝʚʝʨʥʳʭ ʦʟʝʨ ʨʘʙʦʪʳ 

ʥʦʩʠʣʠ ʝʜʠʥʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʯʘʩʪʦ ʠʤʝʣʠ ʫʟʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʉʨʝʜʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʨʫʧʥʳʭ ʩʝʚʝʨʥʳʭ ʚʦʜʦʝʤʦʚ - ʦʟʝʨʘ ʊʘʡʤʳʨ, ʕʣʴʛʳʛʳʜʛʳʥ, 

ʨʷʜ ʦʟʝʨ ʧʣʘʪʦ ʇʫʪʦʨʘʥʘ, ʦʟ. ʃʘʙʳʥʢʳʨ ʠ ʅʠʜʞʠʣʠ.  
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ʃʠʤʥʦʣʦʛʠʯʝʩʢʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʦʟʝʨ ʶʞʥʦʡ ʯʘʩʪʠ ɸʏʈ, ʘ ʪʘʢʞʝ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ. ʋʞʝ ʩ ʍIʍ ʚ. ʙʳʣʠ ʥʘʯʘʪʳ 

ʢʦʤʧʣʝʢʩʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʦʟ. ɹʘʡʢʘʣ. ʄʥʦʛʦʣʝʪʥʠʝ ʩʪʘʮʠʦʥʘʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʜʫʪʩʷ ʪʘʢʞʝ ʥʘ ʦʟ. ʏʘʥʳ, ʊʝʣʝʮʢʦʤ ʠ ʥʘ ʚʦʜʦʝʤʘʭ ʀʚʘʥʦ-

ɸʨʘʭʣʝʡʩʢʦʡ ʩʠʩʪʝʤʳ. ʂʦʤʧʣʝʢʩʥʳʝ ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʦʟʝʨʘʭ ʍʘʥʢʘ, ʏʫʢʯʘʛʠʨʩʢʦʝ, ʕʚʦʨʦʥ, ɹʦʣʦʥʴ, ʋʜʳʣʴ, 

ʊʦʨʝʡʩʢʠʭ ʠ ɹʘʫʥʪʦʚʩʢʠʭ ʦʟʝʨʘʭ, ʦʟʝʨʘʭ ɽʨʘʚʥʦ-ʍʘʨʛʠʥʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʟʝʨʘʭ 

ɻʫʩʠʥʦʤ, ɹ. ʊʦʢʦ, ʂʦʪʦʢʝʣʴ, ʆʨʦʥ, ʂʝʥʦʥ, ʋʙʠʥʩʢʦʤ, ʉʘʨʪʣʘʥ, 

ʂʫʣʫʥʜʠʥʩʢʦʤ, ʂʫʯʫʢʩʢʦʤ, ɹ. ʗʨʦʚʦʤ, ʀʢ, ʉʘʣʪʘʠʤ, ʊʝʥʠʩ, ʊʘʥʜʦʚʦ, ɹʝʣʝ, 

ʊʦʨʝ-ʍʦʣʴ, ɸʟʘʩ, ʐʠʨʘ, ɹ. ʋʚʘʪ, ʥʘ ʚʦʜʦʝʤʘʭ ʀʣʴʤʝʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʠ 

ʝʱʝ ʥʘ ʨʷʜʝ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʚʦʜʦʝʤʦʚ ʋʨʘʣʘ ʠ ʶʛʘ ʉʠʙʠʨʠ. ɺʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʣʠʤʥʦʣʦʛʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠ ʨʷʜ ʦʟʝʨ 

ʂʘʤʯʘʪʢʠ ʠ ʉʘʭʘʣʠʥʘ.  

ʂʘʢ ʧʦʢʘʟʘʣʘ ʥʘʰʘ ʨʘʙʦʪʘ ʥʘʜ ʤʦʥʦʛʨʘʬʠʝʡ çʆʟʝʨʘ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠè, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʪʝʧʝʥʴ ʣʠʤʥʦʣʦʛʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ 

ʦʟʝʨ ɸʏʈ ʧʦʢʘ ʥʝʚʳʩʦʢʘʷ ʠ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʢʦʧʣʝʥʥʘʷ 

ʢ ʩʝʛʦʜʥʷʰʥʝʤʫ ʜʥʶ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʢ ʩʦʙʨʘʥʥʘʷ ʀʅʆɿ ʈɸʅ, ʪʘʢ ʠ 

ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ ʚ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʱʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʟʝʨ ʨʦʩʩʠʡʩʢʦʡ ɸʟʠʠ ʠ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʩ 

ʝʝ ʦʟʝʨʥʳʤ ʬʦʥʜʦʤ.  

ʄʥʦʛʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʦʧʨʝʜʝʣʷʝʪ 

ʰʠʨʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʝʝ ʧʨʝʜʝʣʘʭ ʦʟʝʨʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʦʪ 

ʘʨʢʪʠʯʝʩʢʠʭ ʚʦʜʦʝʤʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦʥʠʞʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʠ 

ʦʙʝʜʥʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʜʦ ʫʣʴʪʨʘʢʠʩʣʳʭ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʣʠʰʝʥʥʳʭ ʞʠʟʥʠ ʦʟʝʨ, ʟʘʧʦʣʥʷʶʱʠʭ ʨʷʜ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʢʦʥʫʩʦʚ ʂʘʤʯʘʪʢʦ-

ʂʫʨʠʣʴʩʢʦʛʦ ʧʦʷʩʘ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʨʝʩʥʳʭ ʦʟʝʨ ʶʞʥʦʡ ʯʘʩʪʠ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʦʟʝʨ ʟʦʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ, ʙʠʦʪʘ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʛʘʣʦʬʠʣʴʥʳʭ 

ʚʠʜʦʚ. ɺʩʝ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʦʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʴʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ.  
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ʇʦʩʢʦʣʴʢʫ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʝʚʨʦʧʝʡʩʢʦʡ, ʘʟʠʘʪʩʢʘʷ ʯʘʩʪʴ ʩʪʨʘʥʳ ʩʪʘʣʘ 

ʦʩʚʘʠʚʘʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʟʞʝ, ʝʝ ʦʟʝʨʘ ʧʦʟʞʝ ʥʘʯʘʣʠ ʠʩʧʳʪʳʚʘʪʴ ʥʘ ʩʝʙʝ 

ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʧʨʝʩʩ. ʉʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜ ʧʨʦʠʩʭʦʜʠʣʦ ʟʜʝʩʴ ʧʦ ʤʝʨʝ 

ʥʘʨʘʱʠʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ, ʥʘʯʘʚʰʝʛʦʩʷ ʚ ʍIʍ ʚ. ʠ 

ʧʨʠʦʙʨʝʪʰʝʛʦ ʦʩʦʙʳʡ ʨʘʟʤʘʭ ʚ 30-ʝ ʛʛ. ʍʍ ʚ. ɿʘʛʨʷʟʥʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʩʪʦʢʘʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʨʝʛʠʦʥʘʭ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʚʷʟʘʥʥʳʭ ʢ ʮʝʥʪʨʘʤ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠʣʠ 

ʢʨʫʧʥʳʤ ʧʨʦʤʳʰʣʝʥʥʦ-ʛʦʨʦʜʩʢʠʤ ʘʛʣʦʤʝʨʘʮʠʷʤ. ʀʟʥʘʯʘʣʴʥʦ ʦʥʦ 

ʟʘʪʨʘʛʠʚʘʣʦ ʝʜʠʥʠʯʥʳʝ ʚʦʜʦʝʤʳ, ʦʜʥʘʢʦ ʩʦ ʚʨʝʤʝʥʝʤ ʟʘ ʩʯʝʪ ʚʦʜʥʦʛʦ ʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʝʨʝʥʦʩʘ ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ ʥʘ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʦʩʚʦʝʥʠʝ ʙʦʛʘʪʝʡʰʠʭ ʨʝʩʫʨʩʦʚ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ 

ʥʘʯʠʥʘʣʦʩʴ ʩ ʋʨʘʣʘ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʜʣʠʪʝʣʴʥʳʤʠ 

ʥʘʛʨʫʟʢʘʤʠ ʢ ʩʝʛʦʜʥʷʰʥʝʤʫ ʜʥʶ ʧʨʦʠʟʦʰʣʠ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʦʟʝʨ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʝʛʦ ʩʢʣʦʥʘʭ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʦʜʦʝʤʦʚ ʉʨʝʜʥʝʛʦ ʠ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʘ ʪʘʢʞʝ 

ɿʘʫʨʘʣʴʷ, ʩʚʷʟʘʥʥʦʝ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʯʘʣʦ ʧʨʦʠʩʭʦʜʠʪʴ ʫʞʝ ʚ 

ʍIʍ ʚ. ʂ ʢʦʥʮʫ ʍIX ï ʥʘʯʘʣʫ XX ʚʚ. ʟʜʝʩʴ ʙʳʣʦ ʟʘʨʝʛʫʣʠʨʦʚʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʯʠʩʣʦ ʦʟʝʨ, ʢʨʦʤʝ ʪʦʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʦʨʥʦʡ ʜʦʙʳʯʠ ʚʦʟʥʠʢʣʠ ʥʦʚʳʝ 

ʚʦʜʦʝʤʳ. ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʦʟʝʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʣʘʩʴ ʢ 40-ʭ 

ʛʦʜʘʤ ʍʍ ʚ., ʢʦʛʜʘ ʙʳʣ ʧʦʩʪʨʦʝʥ ʮʝʣʳʡ ʨʷʜ ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʠʛʘʥʪʦʚ 

(ʄʘʛʥʠʪʦʩʪʨʦʡ, ʏʝʣʷʙʠʥʩʢʠʡ ʪʨʘʢʪʦʨʥʳʡ ʟʘʚʦʜ, ʏʝʣʷʙʠʥʩʢʠʡ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʟʘʚʦʜ ʠ ʜʨ.). ɸʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʚʝʣʦ 

ʢ ʝʱʝ ʙʦʣʴʰʝʤʫ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʶ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʠʟʲʷʪʠʶ ʯʘʩʪʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʥʫʞʜʳ, ʘ ʪʘʢʞʝ ʢ ʧʦʩʪʫʧʣʝʥʠʶ ʚ ʚʦʜʦʝʤʳ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʩʪʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʉʝʚʝʨʥʳʡ ʋʨʘʣ ʠ ʚ ʧʦʣʷʨʥʳʝ 

ʨʝʛʠʦʥʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʝʡʰʠʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ 

ʚʦʜʦʝʤʦʚ ʋʨʘʣʘ ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʙʳʚʘʶʱʠʭ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʭʠʤʠʠ, ʤʝʪʘʣʣʫʨʛʠʠ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ 

ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ. ʅʘ ʤʥʦʛʠʭ ʦʟʝʨʘʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʩʪʦʣʝʪʠʷ 
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ʦʪʤʝʯʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʡ ʨʦʩʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʚʦʜʳ. ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʜʦʝʤʳ ʦʢʘʟʳʚʘʶʪ ʩʙʨʦʩʳ ʪʝʧʣʳʭ ʚʦʜ 

ɻʈʕʉ, ʝʱʝ ʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʧʨʦʠʟʚʦʜʠʪ ʧʨʝʚʨʘʱʝʥʠʝ ʚʦʜʦʝʤʦʚ ʚ ʦʭʣʘʜʠʪʝʣʠ 

ʨʝʘʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʦʜʳ ʤʥʦʛʠʭ ʦʟʝʨ ʉʨʝʜʥʝʛʦ ʠ ʖʞʥʦʛʦ ʋʨʘʣʘ 

ʦʙʦʛʘʱʝʥʳ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʧʦʩʪʫʧʘʶʱʠʤʠ ʚ ʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʘʵʨʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʦʪ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʦʪ ʥʠʭ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʨʘʩʩʪʦʷʥʠʷʭ. ʉʨʝʜʠ ʚʩʝʭ ʨʝʛʠʦʥʦʚ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʋʨʘʣʴʩʢʠʡ, ʚ ʩʠʣʫ 

ʝʛʦ ʚʳʩʦʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʥʘʙʣʶʜʘʶʱʠʤʠʩʷ ʚ 

ʦʟʝʨʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ. ɼʣʷ ʉʨʝʜʥʝʛʦ ʠ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 

ʦʩʥʦʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʥʘʭʦʜʷʪʩʷ ʚʘʞʥʝʡʰʠʝ ʥʘʩʝʣʝʥʥʳʝ ʮʝʥʪʨʳ, 

ʭʘʨʘʢʪʝʨʥʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʝʩʥʳʝ ʚʦʜʳ ʦʟʝʨ ʠʤʝʶʪ ʟʜʝʩʴ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʚʦʜʦʩʥʘʙʞʝʥʠʠ ʨʷʜʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʪʘʢ ʯʪʦ 

ʧʦʜʜʝʨʞʘʥʠʝ ʠʭ ʜʦʣʞʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ. 

ʆʛʨʦʤʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʜʦʝʤʳ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʦʢʘʟʘʣʦ 

ʥʘʯʘʚʰʝʝʩʷ ʩ ʩʝʨʝʜʠʥʳ ʍʍ ʚ. ʦʩʚʦʝʥʠʝ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ʉʨʝʜʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʚʦʜʦʝʤʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʬʪʝ- ʠ ʛʘʟʦʜʦʙʳʯʠ ʠ ʥʘʠʙʦʣʝʝ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʱʠʭʩʷ ʥʘ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ï ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ ʠ ʥʝʬʪʷʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʠʭ ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʭʠʤʠʯʝʩʢʠʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ. ɹʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, 

ʥʘʯʘʚʰʝʝʩʷ ʩ ʩʝʨʝʜʠʥʳ 1960-ʭ ʛʛ., ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʦʪʩʪʘʚʘʥʠʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʯʠʩʪʥʳʭ ʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʘʚʘʨʠʷʤʠ ʠ ʧʦʨʳʚʘʤʠ ʥʝʬʪʝʧʨʦʚʦʜʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʧʨʦʠʟʦʰʝʣ ʩʜʚʠʛ ʚ ʩʦʣʝʚʦʤ ʠ ʙʠʦʛʝʥʥʦʤ ʨʝʞʠʤʝ ʨʷʜʘ ʚʦʜʦʝʤʦʚ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ - ʧʦʡʤʝʥʥʳʭ ʦʟʝʨ ʉʨʝʜʥʝʛʦ ʇʨʠʦʙʴʷ. ʅʘʨʷʜʫ ʩ ʭʠʤʠʯʝʩʢʠʤ 

ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʜʦʝʤʦʚ, ʥʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʥʝʬʪʝʜʦʙʳʯʠ 

ʧʨʦʠʩʭʦʜʠʣʦ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ 

ʠʟʤʝʥʝʥʠʶ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʆʟʝʨʘ, ʩʪʘʚʰʠʝ 
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ʦʙʲʝʢʪʘʤʠ ʥʝʬʪʝʜʦʙʳʯʠ, ʧʦʣʥʦʩʪʴʶ ʫʪʨʘʯʠʚʘʣʠ ʩʚʦʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʝʞʠʤ, 

ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʗʨʢʠʤʠ ʧʨʠʤʝʨʘʤʠ 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʟ. ʉʘʤʦʪʣʦʨ, ɹʝʣʦʝ ʠ ʂʳʤʳʣ-ʕʤʪʦʨ, ʘʢʚʘʪʦʨʠʠ ʢʦʪʦʨʳʭ 

ʨʘʟʜʝʣʝʥʳ ʧʝʩʯʘʥʳʤʠ ʥʘʩʳʧʷʤʠ ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʝʢʪʦʨʘ ʧʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ ʜʦʙʳʯʠ ʠ ʘʚʪʦʜʦʨʦʛʠ.  

ʇʦ ʤʝʨʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʨʘʟʨʘʙʦʪʦʢ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʩʝʚʝʨ, ʟʘʛʨʷʟʥʝʥʠʝ ʟʘʪʨʦʥʫʣʦ ʠ ʢʨʘʡʥʝ ʥʠʟʢʦ ʥʘʩʝʣʝʥʥʳʝ 

ʘʨʢʪʠʯʝʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʦʟʝʨʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʟʘʛʨʷʟʥʝʥʠʷʤ, ʠ 

ʠʭ ʨʝʘʢʮʠʷ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʷʚʣʷʣʘʩʴ ʫʞʝ ʥʘ ʵʪʘʧʝ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ 

ʨʘʙʦʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʦʟʝʨʥʳʭ ʚʦʜ ʩʝʚʝʨʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʧʦʢʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʫʤʝʨʝʥʥʦʝ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʭʠʤʠʯʝʩʢʦʝ ʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʷ ʢʨʘʡʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ 

ʵʢʦʩʠʩʪʝʤ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʙʠʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʫʥʠʢʘʣʴʥʦʡ.   

ʅʘʨʫʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘʙʣʶʜʘʣʦʩʴ ʠ ʧʦ ʤʝʨʝ ʦʩʚʦʝʥʠʷ 

ʧʨʠʙʨʝʞʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦ-ʚʘ ʉʘʭʘʣʠʥ. ʅʘʟʝʤʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʦʩʪʨʦʚʝ ʫʞʝ ʦʢʦʣʦ 70 ʣʝʪ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʨʘʟʨʘʙʦʪʢʫ ʚʦʚʣʝʯʝʥʦ ʙʦʣʝʝ 95% ʨʘʟʚʝʜʘʥʥʳʭ ʥʘ ʩʫʰʝ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʠʥʘʝʪʩʷ 

ʦʩʚʦʝʥʠʝ ʰʝʣʴʬʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʢʦʪʦʨʳʭ ʦʧʘʩʥʘ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʜʣʷ ʨʳʙʥʳʭ ʟʘʧʘʩʦʚ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʦʝʤʦʚ, 

ʷʚʣʷʶʱʠʭʩʷ ʤʝʩʪʦʤ ʛʥʝʟʜʦʚʘʥʠʷ ʨʝʜʢʦʡ ʦʨʥʠʪʦʬʘʫʥʳ. 

ʅʘʨʷʜʫ ʩ ʦʩʚʦʝʥʠʝʤ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʘʨʢʪʠʯʝʩʢʠʝ ʨʝʛʠʦʥʳ ʦʢʘʟʘʣʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʠ 

ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ɺʘʞʥʝʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʩʝʚʝʨʘ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʷʚʣʷʝʪʩʷ 

ʅʦʨʠʣʴʩʢʠʡ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʡ ʠ ʤʝʪʘʣʣʦʧʨʦʠʟʚʦʜʷʱʠʡ ʢʦʤʙʠʥʘʪ, ʥʘʯʘʣʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʝʱʝ ʚ 1930-ʝ ʛʛ., ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʫ 

ʧʦʜʥʦʞʠʷ ʧʣʘʪʦ ʇʫʪʦʨʘʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʝʜʥʦ-ʥʠʢʝʣʝʚʳʭ ʨʫʜ. ʅʘ 
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ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʍʍ ʚ. ʢʦʤʙʠʥʘʪ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʣʩʷ, ʥʘʨʘʱʠʚʘʷ ʩʚʦʠ 

ʤʦʱʥʦʩʪʠ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʟʘ ʩʯʝʪ ʝʛʦ ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʙʨʦʩʦʚ ʚʙʣʠʟʠ 

ʅʦʨʠʣʴʩʢʘ ʦʢʘʟʘʣʦʩʴ ʚʳʞʞʝʥʦ ʦʢʦʣʦ 100 ʪʳʩ. ʛʘ ʣʝʩʦʪʫʥʜʨʳ, ʢʠʩʣʦʪʥʳʝ 

ʜʦʞʜʠ, ʚʳʧʘʜʘʶʱʠʝ ʚ ʨʝʛʠʦʥʝ, ʧʨʠʚʝʣʠ ʢ ʟʘʢʠʩʣʝʥʠʶ ʚʦʜʦʝʤʦʚ ʠ ʜʨʫʛʠʤ 

ʥʝʛʘʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʩʨʝʜʳ. ʇʣʦʱʘʜʴ, ʧʦʧʘʜʘʶʱʘʷ ʚ ʟʦʥʫ ʟʘʢʠʩʣʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʧʦʢʨʳʚʘʝʪ ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢ ʟʘʧʘʜʫ ʦʪ ʦʟ. ʊʘʡʤʳʨ ʜʦ 

ʙʝʨʝʛʦʚ ʇʷʩʠʥʩʢʦʛʦ ʟʘʣʠʚʘ [4]. ʉʨʝʜʠ ʢʨʫʧʥʝʡʰʠʭ ʚʦʜʦʝʤʦʚ ʥʘʠʙʦʣʝʝ 

ʧʦʩʪʨʘʜʘʚʰʠʤ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ çʅʦʨʠʣʴʩʢʦʛʦ ʅʠʢʝʣʷè ʦʢʘʟʘʣʦʩʴ ʦʟ. ʇʷʩʠʥʦ, 

ʢʦʪʦʨʦʝ ʙʣʘʛʦʜʘʨʷ ʷʜʦʚʠʪʳʤ ʩʪʦʯʥʳʤ ʚʦʜʘʤ, ʟʘʛʨʷʟʥʷʶʱʠʤ ʝʛʦ ʫʞʝ ʥʝ ʦʜʥʦ 

ʜʝʩʷʪʠʣʝʪʠʝ, ʧʝʨʝʰʣʦ ʢ ʩʪʘʪʫʩʫ ʜʠʩʪʨʦʬʥʳʭ ʚʦʜʦʝʤʦʚ ʩ ʦʙʝʜʥʝʥʥʦʡ ʬʘʫʥʦʡ. 

ɽʛʦ ʚʦʜʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʦʯʝʥʴ ʟʘʛʨʷʟʥʝʥʥʘʷ ʠ ʛʨʷʟʥʘʷ, ʩʦʩʪʦʷʥʠʝ 

ʵʢʦʩʠʩʪʝʤʳ ʢʘʢ ʢʨʠʟʠʩʥʦʝ, ʘ ʚ ʶʞʥʦʤ ʨʘʡʦʥʝ ï ʢʨʠʪʠʯʝʩʢʦʝ.   

ʉʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʩʝʣʝʥʠʝʤ ʠ ʦʩʚʦʝʥʠʝʤ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʠ, ʧʨʦʠʟʦʰʣʠ ʠ ʥʘ ʨʷʜʝ ʚʦʜʦʝʤʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʉʨʝʜʥʝʩʠʙʠʨʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ, ʘ ʪʘʢʞʝ ʛʦʨʥʦʡ ʯʘʩʪʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ-

ʉʠʙʠʨʠ. ʆʜʥʘʢʦ, ʙʣʘʛʦʜʘʨʷ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʥʘʛʨʫʟʢʘ ʥʘ 

ʦʟʝʨʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʢʘ ʦʩʪʘʝʪʩʷ ʣʦʢʘʣʴʥʦʡ, 

ʧʨʠʚʷʟʘʥʥʦʡ ʢ ʦʩʥʦʚʥʳʤ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ ʠ ʦʙʲʝʢʪʘʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʅʘʨʷʜʫ ʩ ʭʠʤʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʜ ʠ ʠʭ ʵʚʪʨʦʬʠʨʦʚʘʥʠʝʤ, ʚʘʞʥʝʡʰʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʦʩʚʦʝʥʠʷ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʷʚʠʣʦʩʴ ʠʟʤʝʥʝʥʠʝ 

ʪʝʨʤʦʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʨʤʦʵʨʦʟʠʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ 

ʪʝʧʣʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʟʜʝʩʴ ʧʦʜʟʝʤʥʳʝ ʣʴʜʳ, 

ʟʘʣʝʛʘʶʱʠʝ ʥʘ ʨʘʟʣʠʯʥʦʡ ʛʣʫʙʠʥʝ. ʅʘʨʫʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ 

ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝʞʠʤʦʚ ʛʨʫʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʠʭ ʩʦʩʪʘʚʘ, ʩʪʨʦʝʥʠʷ 

ʠ ʩʚʦʡʩʪʚ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʟʳʚʘʝʪ ʘʢʪʠʚʠʟʘʮʠʶ ʢʨʠʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʶʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʧʣʦʱʘʜʠ ʘʨʢʪʠʯʝʩʢʠʭ ʦʟʝʨ.  

ʖʞʥʘʷ ʯʘʩʪʴ ʨʦʩʩʠʡʩʢʦʡ ɸʟʠʠ ʦʩʚʦʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ 

ʘʨʢʪʠʯʝʩʢʠʝ ʠ ʩʫʙʘʨʢʪʠʯʝʩʢʠʝ ʨʝʛʠʦʥʳ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʝʝ ʥʘʠʙʦʣʝʝ ʦʙʞʠʪʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ʦʱʫʱʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. ʆʩʥʦʚʥʳʤʠ 
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ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ ʥʘ ʶʛʝ ʉʠʙʠʨʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ 

ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʚʢʣʶʯʘʷ ʤʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʦʟʝʨ, 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʩʪʦʢʠ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʩʠʣʫ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʘʭ 

ʶʞʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʠ, ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ 

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʜʝʩʴ ʚʦʜʦʝʤʦʚ ʥʦʩʠʪ ʠ ʙʠʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʟʝʨʘ ʦʢʘʟʳʚʘʝʪ 

ʚʦʜʦʟʘʙʦʨ, ʦʪʨʘʞʘʶʱʠʡʩʷ ʥʘ ʠʭ ʫʨʦʚʥʝʚʦʤ ʨʝʞʠʤʝ ʠ ʧʨʠʚʦʜʷʱʠʡ ʢ 

ʩʤʝʱʝʥʠʶ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ. ʅʘ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʪʘʢʞʝ ʩʢʘʟʳʚʘʶʪʩʷ 

ʧʨʦʚʦʜʠʤʳʝ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʠ ʜʨʫʛʠʝ ʨʘʙʦʪʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ, 

ʦʛʨʦʤʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʟʝʨ ʶʛʘ ʉʠʙʠʨʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚʣʠʷʶʱʠʝ ʢʘʢ ʥʘ ʠʭ ʚʦʜʥʳʡ, ʪʘʢ ʠ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ.  

ɿʥʘʯʠʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠʩʧʳʪʳʚʘʶʪ ʠ ʦʙʞʠʪʳʝ 

ʨʘʡʦʥʳ ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ʅʘʨʷʜʫ ʩ ʭʠʤʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ, 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʜʝʩʴ ʦʟʝʨ ʥʦʩʠʪ ʙʠʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʩ ʦʙʱʠʤ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʘʢʪʠʢʠ. ʈʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʧʦʨʦʡ ʪʨʝʙʫʝʪ ʫʩʠʣʝʥʥʦʛʦ ʚʦʜʦʟʘʙʦʨʘ, 

ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʚʦʜʦʝʤʦʚ. ʊʘʢ ʯʨʝʟʤʝʨʥʳʡ ʚʦʜʦʟʘʙʦʨ ʥʘ 

ʦʙʚʦʜʥʝʥʠʝ ʨʠʩʦʚʳʭ ʧʦʣʝʡ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʪʘʢʦʛʦ ʢʨʫʧʥʦʛʦ 

ʦʟʝʨʘ, ʢʘʢ ʍʘʥʢʘ, ʦʩʦʙʝʥʥʦ ʚ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ, ʢʦʛʜʘ ʧʨʠʪʦʢ ʩʥʠʞʘʝʪʩʷ, ʘ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʧʦʚʳʰʘʶʪʩʷ. ʀʟ-ʟʘ ʤʝʣʢʦʚʦʜʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʚʦʜʦʝʤʦʚ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ 

ʙʳʩʪʨʦ ʧʨʠʚʦʜʷʪ ʢ ʦʙʦʩʪʨʝʥʠʶ ʥʘʢʦʧʠʚʰʠʭʩʷ ʟʜʝʩʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ.  

ʇʨʦʙʣʝʤʦʡ ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʷʚʣʷʝʪʩʷ ʟʘʠʣʝʥʠʝ ʚʦʜʦʝʤʦʚ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʥʠʭ ʩ ʨʝʯʥʳʤ ʩʪʦʢʦʤ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʳʭʣʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʡ ʧʨʠʚʥʦʩ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʛʦʜʳ ʧʦʚʳʰʝʥʥʦʡ ʚʦʜʥʦʩʪʠ. ɺ ʧʨʝʜʝʣʘʭ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʶʛʘ ɼʘʣʴʥʝʛʦ 
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ɺʦʩʪʦʢʘ ʙʦʣʴʰʠʥʩʪʚʦ ʦʟʝʨ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʡʤʝ ʨ. ɸʤʫʨ, ʩ ʝʛʦ ʚʦʜʘʤʠ ʦʥʠ 

ʧʦʣʫʯʘʶʪ ʟʘʛʨʷʟʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʦʪ ʙʣʠʞʘʡʰʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʦ ʠ ʫʜʘʣʝʥʥʳʭ 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʪʘʢ ʠ ʩʦʩʝʜʥʠʭ ʛʦʩʫʜʘʨʩʪʚ - ʄʦʥʛʦʣʠʠ, ʠ ʂʠʪʘʷ. ɽʱʝ 

ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʦʟʝʨ ʶʞʥʦʡ ʯʘʩʪʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʷʚʣʷʝʪʩʷ 

ʯʨʝʟʤʝʨʥʳʡ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʣʦʚ ʨʳʙʳ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʩʦʢʨʘʱʝʥʠʶ 

ʯʠʩʣʝʥʥʦʩʪʠ ʨʷʜʘ ʚʠʜʦʚ.  

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʟʝʨʥʦʛʦ ʬʦʥʜʘ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ 

ʨʘʤʢʘʭ ʨʘʙʦʪ ʥʘʜ ʤʦʥʦʛʨʘʬʠʷʤʠ ʧʦ ʦʟʝʨʘʤ ʈʦʩʩʠʠ [2, 3], ʧʦʢʘʟʘʣ, ʯʪʦ 

ʥʝʩʤʦʪʨʷ ʥʘ ʢʦʤʧʣʝʢʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʥʘ ʨʷʜʝ ʚʦʜʦʝʤʦʚ ɸʏʈ, ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʦʟʝʨʥʳʭ ʚʦʜ 

ʟʜʝʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʚ ɽʏʈ ʠ ʩʠʪʫʘʮʠʷ ʩ ʦʟʝʨʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʚ 

ʮʝʣʦʤ, ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ, ʯʪʦ, 

ʝʩʣʠ ʥʘ ʶʛʝ ɸʏʈ ʧʨʦʙʣʝʤʘʤʠ ʠʟʫʯʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʟʝʨ ʟʘʥʠʤʘʝʪʩʷ 

ʮʝʣʳʡ ʨʷʜ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʪʦ ʚʦʧʨʦʩʳ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʝʚʝʨʥʳʭ ʦʟʝʨʥʳʭ ʵʢʦʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʘʥʳ ʢʨʘʡʥʝ ʩʣʘʙʦ. ʀ ʵʪʦ 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ɸʨʢʪʠʢʘ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʨʘʡʦʥ 

ʘʢʪʠʚʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ. ɺ ʩʠʣʫ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʝʚʝʨʥʳʭ ʚʦʜʦʝʤʦʚ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʥʘʛʨʫʟʢʘʤ, 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʣʘʥʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʢʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʦʟʝʨ, ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʢ ʟʦʥʘʤ ʦʩʚʦʝʥʠʷ. 
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Abstract:  the study of biochemical processes of transformation of material flows in the peat-water system 

the chemical composition of swamp water is a great perspective for the total georunoff on the Earth. The aim of the 

research was to study the microflora of the wetlands of Siberia and its influence on the formation of chemical 

composition of swamp waters. It is found that the swamps of different genesis show the directed activity of 

microorganisms with the formation of the swamp waters of respective material flows. 

Key words: wetland ecosystem, genesis, microflora, activity, hydrochemical composition.  

ʇʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ (ɹʕʉ), ʠʭ 

ʜʠʥʘʤʠʢʘ ʠ ʪʝʥʜʝʥʮʠʷ ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʮʝʩʩʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʤʠʛʨʘʮʠʠ ʚʝʱʝʩʪʚʘ. ʅʘ ʥʠʭ ʦʩʥʦʚʳʚʘʶʪʩʷ ʤʝʭʘʥʠʟʤʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ɹʕʉ. ɹʦʣʦʪʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ 

ʙʘʨʴʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʟʘʢʨʝʧʣʷʶʪ ʙʦʣʴʰʦʡ ʩʧʝʢʪʨ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠʟ ʘʪʤʦʩʬʝʨʳ, ʚʳʚʦʜʷ ʠʭ 

ʠʟ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ. ʅʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʣʦʞʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʩʘʤʠʭ ʪʦʨʬʦʚ ʚ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ɹʕʉ, ʠʭ ʬʠʟʠʢʦ-ʢʦʣʣʦʠʜʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʬʦʨʤʠʨʫʶʪ ʩʦʙʩʪʚʝʥʥʳʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʦʣʦʪʥʳʭ ʚʦʜ. 

ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʧʨʝʞʜʝ ʯʝʤ ʧʦʧʘʩʪʴ ʚ ʧʦʜʟʝʤʥʳʝ ʚʦʜʦʥʦʩʥʳʝ 

ʛʦʨʠʟʦʥʪʳ ʠʣʠ ʦʙʨʘʟʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʧʨʦʭʦʜʷʪ ʩʪʘʜʠʶ ʙʦʣʦʪʥʦʛʦ 

ʛʝʥʝʟʠʩʘ. ɺ ʦʨʛʘʥʦʛʝʥʥʦʡ ʩʨʝʜʝ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ (ʊɿ) ʦʥʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 

ʙʦʣʦʪʥʳʝ ʚʦʜʳ. ɺ ʠʪʦʛʝ  ʦʙʨʘʟʫʶʪʩʷ ʧʨʝʩʥʳʝ ʚʦʜʳ, ʦʙʦʛʘʱʝʥʥʳʝ 
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ʫʛʣʝʢʠʩʣʦʪʦʡ, ʤʝʪʘʥʦʤ, ʨʘʩʪʚʦʨʝʥʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʞʝʣʝʟʦʤ, ʤʘʨʛʘʥʮʝʤ ʠ ʜʨʫʛʠʤʠ ʙʦʣʦʪʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʊʘʢ ʬʦʨʤʠʨʫʝʪʩʷ 

ʦʩʦʙʳʡ ʚʠʜ ʙʦʣʦʪʥʳʭ ʚʦʜ, ʩʦʩʪʘʚ ʠ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʢʦʪʦʨʳʭ 

ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʊɿ ʨʘʟʥʳʭ ʧʦ ʛʝʥʝʟʠʩʫ ʪʦʨʬʷʥʳʭ ʙʦʣʦʪ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʠ ʚʳʷʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʦʣʦʪʥʳʭ ʚʦʜ.                 

ʆʙʝ̡ʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʣʠʛʦʪʨʦʬʥʦʡ ɹʕʉ ʚ ʶʞʥʦ-ʪʘʝʞʥʦʡ ʧʦʜʟʦʥʝ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ, ʦʪʥʦʩʷʱʝʡʩʷ ʧʦ ʙʦʣʦʪʥʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʆ.ʃ. ʃʠʩʩ ʠ ʜʨ. [5] ʢ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʪʘʝʞʥʦʡ ʦʙʣʘʩʪʠ ʙʦʨʝʘʣʴʥʦ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʳʧʫʢʣʳʭ 

ʦʣʠʛʦʪʨʦʬʥʳʭ ʤʦʭʦʚʳʭ ʙʦʣʦʪ ʘʢʪʠʚʥʦʛʦ ʟʘʙʦʣʘʯʠʚʘʥʠʷ; ʥʘ ʵʚʪʨʦʬʥʦʤ ʙʦʣʦʪʝ 

ʊʘʛʘʥ, ʧʨʠʥʘʜʣʝʞʘʱʝʤ ʩʝʚʝʨʦ-ʙʘʨʘʙʠʥʩʢʦʤʫ ʦʢʨʫʛʫ ʧʦʜʪʘʝʞʥʳʭ ʵʚʪʨʦʬʥʳʭ 

ʦʩʦʢʦʚʦ-ʛʠʧʥʦʚʳʭ ʙʦʣʦʪ, ʘ ʪʘʢʞʝ ʥʘ ʤʝʟʦʪʨʦʬʥʦʤ ʠ ʵʚʪʨʦʬʥʦʤ ʙʦʣʦʪʘʭ 

ɻʦʨʥʦʛʦ ɸʣʪʘʷ. ɹʦʣʦʪʘ ɸʣʪʘʷ ʠʟʫʯʘʣʠ ʥʘ ʧʨʠʤʝʨʝ ʉʝʚʝʨʥʦʛʦ ɸʣʪʘʷ, ʢʦʪʦʨʳʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʪʘʤʠ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 300ï450 ʤ, ʦʩʘʜʢʘʤʠ ʚ ʧʨʝʜʝʣʘʭ 

800ï1000 ʤʤ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʚʣʘʞʥʝʥʠʷ 1,3ï1,4. ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘʠʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʙʦʣʦʪ. ʊʦʣʴʢʦ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʢʨʦʤʝ ʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʝʟʦʪʨʦʬʥʳʝ ʙʦʣʦʪʘ. 

ʈʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʪʦʨʬʷʥʳʭ ʟʘʣʝʞʝʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʡ ʫʩʪʘʥʦʚʢʝ QUANTULUS-1220 ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʣʦʛʠʠ ʠ 

ʧʘʣʝʦʢʣʠʤʘʪʦʣʦʛʠʠ ʢʘʡʥʦʟʦʷ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʣʦʛʠʠ ʉʆ ʈɸʅ 

(ʅʦʚʦʩʠʙʠʨʩʢ), ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ - ʧʦ ɻʆʉʊ 

28245-89. ɺ ʧʝʨʠʦʜ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ ʥʘ ʦʧʦʨʥʳʭ ʧʫʥʢʪʘʭ ʙʦʣʦʪ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʋɹɺ, ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ (ʆɺʇ) ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʪʘʮʠʦʥʘʨʥʦ ʟʘʣʦʞʝʥʥʳʤʠ ʚ ʊɿ 

ʜʘʪʯʠʢʘʤʠ. ʆʙʱʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʣʠ 

ʧʨʷʤʳʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʇʨʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʫʯʝʪʝ ʢʣʝʪʦʢ ʧʦʯʚʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʤʠʮʝʣʠʷ ʘʢʪʠʥʦʤʠʮʝʪʦʚ 

ʧʨʝʧʘʨʘʪʳ ʦʢʨʘʰʠʚʘʣʠ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʘʢʨʠʜʠʥʘ ʦʨʘʥʞʝʚʦʛʦ, ʜʣʷ ʦʢʨʘʩʢʠ 
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ʤʠʮʝʣʠʷ ʠ ʩʧʦʨ ʛʨʠʙʦʚ ʧʨʠʤʝʥʷʣʠ ʢʘʣʴʢʦʬʣʫʦʨ ʙʝʣʳʡ [1]. ɹʦʣʦʪʥʘʷ ʚʦʜʘ ʥʘ 

ʘʥʘʣʠʟ ʦʪʙʠʨʘʣʘʩʴ ʚ ʢʦʣʦʜʮʘʭ ʧʦʩʣʝ ʦʪʢʘʯʢʠ ʠ ʥʘʧʦʣʥʝʥʠʷ ʩʚʝʞʝʡ ʧʦʨʮʠʝʡ. 

ʄʘʢʨʦʢʦʤʧʦʥʝʥʪʳ ʚ ʚʦʜʘʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ, 

ʛʫʤʠʥʦʚʳʝ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪʳ ï ʧʦ [8]. ɺʩʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʀʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʊɻʇʋ (ˉ ʈʆʉʉ 

RU.0001.516054).  

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɺʩʝ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʜʥʳʭ ʤʘʩʩ 

ʩ ʧʨʦʜʫʢʪʘʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʩʦʙʫʶ ʨʝʛʠʦʥʘʣʴʥʫʶ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ 

(ʩʦʣʥʝʯʥʦ-ʙʘʩʩʝʡʥʦʚʘʷ ʝʜʠʥʠʮʘ ʧʦ [4], ʚ ʢʦʪʦʨʦʡ ʛʣʘʚʝʥʩʪʚʫʶʱʘʷ 

ʨʝʛʫʣʠʨʫʶʱʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʞʠʚʦʤʫ ʚʝʱʝʩʪʚʫ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʦʪʘ 

ʚʝʨʭʦʚʦʛʦ ʪʠʧʘ ʷʚʣʷʶʪʩʷ ʵʣʶʚʠʘʣʴʥʦ ʛʝʦʭʠʤʠʯʝʩʢʠ ʘʚʪʦʥʦʤʥʳʤʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ ʤʠʛʨʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʚʝʱʝʩʪʚ ʚ ʙʘʣʘʥʩʦʚʦʤ ʚʘʨʠʘʥʪʝ. 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʦʣʦʪʥʳʭ ʚʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤʠ (ʆɺ) ʫʩʣʦʚʠʷʤʠ ʚ ʊɿ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʆɺ ʩʦʩʪʦʷʥʠʝ ʚ 

ʊɿ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʘʢʪʠʚʥʦʩʪʴʶ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʦʙʨʘʪʠʤʳʭ ʩʠʩʪʝʤ (ʥʘʧʨʠʤʝʨ, Fe
3+

, Fe
2+

, Mn
4+

, Mn
2+

 ʠ ʜʨ.), ʥʦ ʠ 

ʢʠʥʝʪʠʯʝʩʢʠʤʠ ʢʦʥʩʪʘʥʪʘʤʠ  ʥʝʦʙʨʘʪʠʤʳʭ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʨʝʘʢʮʠʡ (ʥʘʧʨʠʤʝʨ, NO3
-
, NO2

-
, NH4

+
). ʂ ʵʪʦʤʫ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʩʣʦʞʥʳʡ 

ʢʦʤʧʣʝʢʩ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʧʨʦʮʝʩʩʳ ʩʠʥʪʝʟʘ ʠ ʨʝʩʠʥʪʝʟʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʚʠʜʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʙʦʵʥʟʠʤʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ɹʕʉ ʨʘʟʥʦʛʦ ʛʝʥʝʟʠʩʘ 

ʣʶʤʠʥʝʩʮʝʥʪʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʢʘʢ 

ʘʢʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʠʢʨʦʤʠʮʝʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ï ʤʠʮʝʣʠʡ, ʪʘʢ ʠ 

ʥʝʘʢʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ï ʩʧʦʨʳ (ʊʘʙʣ. 1). ɹʘʢʪʝʨʠʠ ʚ ʦʣʠʛʦʪʨʦʬʥʦʡ ʠ 

ʤʝʟʦʪʨʦʬʥʦʡ ɹʕʉ ʩʥʠʞʘʶʪʩʷ ʩ ʛʣʫʙʠʥʦʡ. ʆʜʥʘʢʦ  ʚ ʶʞʥʦ-ʪʘʝʞʥʦʡ ʧʦʜʟʦʥʝ  

ʧʦ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʥʘ ʛʣʫʙʠʥʝ 200 -250 ʩʤ 

ʫʤʝʥʴʰʠʣʦʩʴ ʚ 2,7 ʨʘʟʘ, ʘ ʚ ʤʝʟʦʪʨʦʬʥʦʡ ɹʕʉ ʵʪʦ ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʚ 1,8 

ʨʘʟʘ. ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʤʝʯʘʝʪʩʷ ʠ ʧʦ ʧʣʦʪʥʦʩʪʠ ʛʨʠʙʥʳʭ ʩʧʦʨ: 
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ʫʤʝʥʴʰʝʥʠʝ ʧʦ ʛʣʫʙʠʥʝ ʜʣʷ ʦʣʠʛʦʪʨʦʬʥʦʡ ɹʕʉ ʙʳʣʦ ʚ 4,9 ʨʘʟʘ, ʜʣʷ 

ʤʝʟʦʪʨʦʬʥʦʡ-1,7. ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʟʥʘʯʝʥʠʷ ʜʣʷ ʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ. ʕʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷʤʠ 3,5 ʠ 

2,8 ʨʘʟʘ ï ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʙʘʢʪʝʨʠʡ ʠ 3,8 ʠ 3,2 ï ʧʦ ʧʣʦʪʥʦʩʪʠ ʛʨʠʙʥʳʭ ʩʧʦʨ. 

ʊʦ ʝʩʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʦʚʪʦʨʠʣʘʩʴ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʬʣʦʨʳ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ 0-50ʩʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʝʨʨʠʪʦʨʠʠ.  

ʊʘʙʣʠʮʘ 1 ī ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʠ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʟʘ 
ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2013 ʛ. 

ɻʣʫʙʠʥʘ, ʩʤ 
ɹʘʢʪʝʨʠʠ, 

ʤʣʨʜ/ʛ 

ʄʠʮʝʣʠʡ ʉʧʦʨʳ ʛʨʠʙʦʚ, 

ʤʣʥ/ʛ ʘʢʪʠʥʦʤʠʮʝʪʥʳʡ, ʤ/ʛ ʛʨʠʙʥʦʡ, ʤ/ʛ 

ʆʣʠʛʦʪʨʦʬʥʘʷ ɹʕʉ, ʶʞʥʦ-ʪʘʝʞʥʘʷ ʧʦʜʟʦʥʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

0-50 
41,6-59,3 

51,9Ñ7,8 

188,9-500,8 

393,1Ñ17,8 

31,8-41,6 

37,3Ñ2,5 

33,6-64,3 

54,0Ñ5,7 

100-150 
20,6-54,3 

39,0Ñ6,6 

243,6-369,4 

204,0Ñ15,0 

8,9-21,0 

13,3Ñ1,8 

24,8-51,3 

39,9Ñ7,8 

200-250 
3,8-44,1 

19,1Ñ3,5 

44,1-109,5 

68,3Ñ3,7 

0-5,7 

2,3Ñ0,9 

8,4-12,9 

11,3Ñ1,8 

ʕʚʪʨʦʬʥʘʷ ɹʕʉ,  ʶʞʥʦ-ʪʘʝʞʥʘʷ ʧʦʜʟʦʥʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

0-50 
30,1-68,9 

53,4Ñ7 

102,5-214,5 

172,8Ñ16,8 

2,4-18,6 

10,1Ñ2,3 

21,6-35,4 

27,6Ñ2 

100-150 
15-51,8 

36,8Ñ11,1 

93,0-131,4 

107,5Ñ12 

0-4,0 

1,3Ñ1,3 

10,8-21,8 

17,1Ñ3,3 

200-250 
3,4-40,1 

15,6Ñ5,7 

0-42,0 

13,9Ñ6,5 
0 

4,0-9,7 

7,2Ñ1,1 

ʄʝʟʦʪʨʦʬʥʘʷ ɹʕʉ,  ɻʦʨʥʳʡ ɸʣʪʘʡ 

0-50 
33,4-40,1 

36,0Ñ1,1 

209,5-309,5 

260,7Ñ15,2 

26,1-66,8 

45,4Ñ5,8 

28,3-44,2 

36,3Ñ2,5 

100-150 
28,4-33 

30,6Ñ1,3 

146,8-206,3 

183,9Ñ18,7 

0-9,3 

4,0Ñ2,8 

20,6-36,9 

28,1Ñ4,8 

200-250 
14,2-24,1 

20,1Ñ1,4 

86,1-189,2 

131,2Ñ16,7 
0 

11,3-30,5 

21,9Ñ2,8 

ʕʚʪʨʦʬʥʘʷ ɹʕʉ, ɻʦʨʥʳʡ ɸʣʪʘʡ 

0-50 
20,4-29,5 

23,8Ñ1,3 

133,9-170,3 

154,5Ñ5,5 

5,1-11,3 

7,7Ñ1,0 

36,8-44,6 

39,8Ñ1,2 

100-150 - - - - 

200-250 
5,9-11,0 

8,4Ñ1,5 

19,8-30,4 

24Ñ3,2 
0 

6,9-15,0 

12,1Ñ2,6 

ʇʨʠʤʝʯʘʥʠʝ: Ñ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ, ç-è ʥʝ ʦʧʨʝʜʝʣʷʣʠ. 

ɸʢʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʠʢʨʦʤʠʮʝʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ï ʛʨʠʙʥʦʡ ʤʠʮʝʣʠʡ 

ʧʨʠʫʨʦʯʝʥ ʢ ʚʝʨʭʥʠʤ ʩʣʦʷʤ, ʪʘʢ ʢʘʢ ʛʨʠʙʳ ʩʪʨʦʛʦ ʘʵʨʦʙʥʳʝ ʦʨʛʘʥʠʟʤʳ ʠ 

ʪʦʣʴʢʦ ʥʝʤʥʦʛʠʝ ʚʠʜʳ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʠ ʥʘ ʛʣʫʙʠʥʝ 200-250 ʩʤ ʚ ʦʣʠʛʦʪʨʦʬʥʦʡ ɹʕʉ ʛʨʠʙʥʦʡ ʤʠʮʝʣʠʡ 
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ʧʨʠʩʫʪʩʪʚʫʝʪ, ʥʦ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ 18 ʨʘʟ ʤʝʥʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ. ɺ ʦʩʪʘʣʴʥʳʭ ɹʕʉ ʛʨʠʙʥʦʡ 

ʤʠʮʝʣʠʡ ʦʪʩʫʪʩʪʚʫʝʪ. ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʘʢʪʠʥʦʤʠʮʝʪʥʦʛʦ ʤʠʮʝʣʠʷ ʚ ʪʦʨʬʷʥʦʤ ʧʨʦʬʠʣʝ. ʆʜʥʘʢʦ ʥʘ 

ʛʣʫʙʠʥʝ 200-250 ʩʤ ʚʦ ʚʩʝʭ ɹʕʉ ʧʨʠʩʫʪʩʪʚʫʝʪ ʘʢʪʠʥʦʤʠʮʝʪʥʳʡ ʤʠʮʝʣʠʡ. 

ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʦʙʲʷʩʥʷʶʪ ʨʘʟʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʬʣʦʨʳ ʚ 

ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʚ ʛʣʫʙʠʥʫ ʊɿ ʤʠʛʨʠʨʫʶʱʠʭ 

ʚʦʜ, ʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʨʦʜʦʤ [2]. ʅʦ ʧʨʦʮʝʩʩ ʤʠʛʨʘʮʠʠ ʚʦʜ ʚ ʊɿ ʜʦʚʦʣʴʥʦ 

ʜʣʠʪʝʣʴʥʳʡ (10-20 ʣʝʪ), ʘ ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʠʢʨʦʤʠʮʝʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʠʥʘ ʘʢʪʠʥʦʤʠʮʝʪʥʦʛʦ ʤʠʮʝʣʠʷ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʠʝ 

ʟʥʘʯʝʥʠʷ ʚ ʚʝʨʭʥʝʡ 0-50 ʩʤ ʯʘʩʪʠ ʊɿ, ʥʦ ʠ ʥʘ ʛʣʫʙʠʥʝ 3 ʤ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ 

ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ, ʧʨʠʯʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɿʜʝʩʴ ʘʢʪʠʚʥʦʩʪʴ ʘʢʪʠʥʦʤʠʮʝʪʥʦʛʦ ʤʠʮʝʣʠʷ ʩʚʷʟʘʥʘ 

ʩ ʠʭ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʫʯʘʩʪʠʝʤ ʚ ʧʨʦʮʝʩʩʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʅʘʜʦ ʧʦʣʘʛʘʪʴ, ʊɿ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝʛʜʘ ʠʤʝʶʪ ʛʘʟʦʚʫʶ ʬʘʟʫ, ʩʦʜʝʨʞʘʱʫʶ ʢʨʦʤʝ ʫʛʣʝʨʦʜʥʳʭ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ (Cʆ2, ʉʅ4), ʪʘʢʞʝ ʩʚʦʙʦʜʥʳʡ ʢʠʩʣʦʨʦʜ. ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʊɿ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 65ï80 ʜʦ 100ï150 ʛ/ʤ
3
, ʠʣʠ 

5ï11 % ʧʦ ʦʙʲʝʤʫ [7]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʪʘʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: 

ʚ ʧʨʠʜʦʥʥʳʭ ʩʣʦʷʭ ʘʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʚʳʰʝ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ 

ʚ ɹʕʉ ʉʝʚʝʨʥʦʛʦ ɸʣʪʘʷ (ʥʘʧʨʠʤʝʨ, ʘʢʪʠʥʦʤʠʮʝʪʥʳʡ ʤʠʮʝʣʠʡ ʠ ʩʧʦʨʳ 

ʛʨʠʙʦʚ).   

ʈʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʦʣʦʪʥʳʭ ʚʦʜ (ʊʘʙʣ.2). ɸʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʬʣʦʨʳ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʊɿ. ʈʦʣʴ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʨʘʟʨʫʰʝʥʠʠ ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʪʦʨʬʘ 

ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ ʤʝʪʘʙʦʣʠʟʤʘ. ɺ ʤʠʢʨʦʙʥʫʶ ʢʣʝʪʢʫ ʤʦʛʫʪ 

ʧʦʩʪʫʧʘʪʴ ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʤʠʢʨʦʙʳ ʨʘʟʣʘʛʘʶʪ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʪʦʨʬʦʚ ʚʥʝ 
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ʢʣʝʪʢʠ ʜʦ ʫʨʦʚʥʷ ʧʨʦʩʪʳʭ ʩʘʭʘʨʦʚ, ʘʤʠʥʦʢʠʩʣʦʪ, ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʪ. ʜ. ʂʘʢ ʠ 

ʚ ʩʘʤʠʭ ʪʦʨʬʘʭ ʚ ʚʦʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʌʂ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ɹʕʉ 

ʦʣʠʛʦʪʨʦʬʥʦʛʦ ʪʠʧʘ, ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʍʇʂ (ʜʘʥʥʳʝ ʶʞʥʦ-ʪʘʝʞʥʦʡ 

ʧʦʜʟʦʥʳ). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʟ ʛʫʤʫʩʦʚʳʭ ʢʠʩʣʦʪ ʥʘʠʙʦʣʝʝ ʨʘʩʪʚʦʨʠʤʳ ʌʂ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʚʢʣʘʜʦʤ ʚ ʠʭ ʩʪʨʫʢʪʫʨʫ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʠ 

ʬʝʥʦʣʴʥʳʭ ʦʢʩʠʛʨʫʧʧ, ʘ ʪʘʢʞʝ ʤʝʥʴʰʝʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʤʦʥʦʤʝʨʦʚ ʠ 

ʘʩʩʦʮʠʘʪʦʚ ʌʂ. ʇʦʵʪʦʤʫ ʩʦʜʝʨʞʘʥʠʝ ʌʂ ʚ ʙʦʣʦʪʥʳʭ ʚʦʜʘʭ ʧʨʝʚʳʰʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ɻʂ. 

ʊʘʙʣʠʮʘ 2 ī ʉʦʜʝʨʞʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʙʦʣʦʪʥʳʭ ʚʦʜʘʭ, ʤʛ/ʣ. 

Feʦʙʱ. Fe
3+

 Fe
2+

 NH4
+
 NO3

-
 ʍʇʂ ɻʂ ʌʂ 

ʆʣʠʛʦʪʨʦʬʥʘʷ ɹʕʉ, ʶʞʥʦ-ʪʘʝʞʥʘʷ ʧʦʜʟʦʥʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

3,1-18,4 

9,3Ñ4,6 

0,4-2,4 

1,2Ñ0,6 

2,9-16,0 

8,2Ñ4,0 

19,1-68,3 

42,5Ñ14,3 
- 

68,2-113,7 

96,2Ñ14,2 

4,2-14,7 

8,6Ñ3,1 

22,7-56,8 

37,0Ñ10,2 

ʕʚʪʨʦʬʥʘʷ ɹʕʉ,  ʶʞʥʦ-ʪʘʝʞʥʘʷ ʧʦʜʟʦʥʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

4,7-13,2 

8,8Ñ2,5 

1,2-3,4 

2,4Ñ0,6 

3,5-10,6 

6,4Ñ2,2 

16-22,7 

19,6Ñ2 

0,1-3,5 

1,6Ñ0,1 

29,4-63,0 

48,8Ñ10 

4,3-15,2 

9,5Ñ3,2 

19,6-28,1 

23,5Ñ2,5 

ʄʝʟʦʪʨʦʬʥʘʷ,  ɻʦʨʥʳʡ ɸʣʪʘʡ 

3,6-4,2 

3,9Ñ0,2 

0,4-1,0 

0,7Ñ0,2 

2,8-3,6 

3,2Ñ0,2 

0,9-1,4 

1,2Ñ0,1 

3,6-4,2 

3,9Ñ0,2 
- 

14,2-21,4 

17,4Ñ2,1 

24,6-42,7 

33,7Ñ5,2 

ʕʚʪʨʦʬʥʘʷ, ɻʦʨʥʳʡ ɸʣʪʘʡ 

2,4-2,8 

2,6Ñ0,1 

0,3-1,2 

0,6Ñ0,3 

1,6-2,2 

2,0Ñ0,2 

0,8-2,3 

1,5Ñ0,4 

4,2-6,8 

5,9Ñ0,9 
- 

15,3-24,8 

19,3Ñ2,8 

18,0-37,0 

26,1Ñ5,7 

ʇʨʠʤʝʯʘʥʠʝ. Ñ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ, ç-è ʥʝ ʦʧʨʝʜʝʣʷʣʠ. 

ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʌʂ ʰʠʨʝ ʚ ʦʣʠʛʦʪʨʦʬʥʦʡ ɹʕʉ 

ʶʞʥʦ-ʪʘʝʞʥʦʡ ʧʦʜʟʦʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɹʕʉ ɻʦʨʥʦʛʦ ɸʣʪʘʷ 22,7-56,8 ʤʛ/ʣ. ɺ 

ʵʚʪʨʦʬʥʳʭ ɹʕʉ ʩʦʜʝʨʞʘʥʠʝ ʌʂ ʧʦ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʝʥʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ɹʕʉ ʦʣʠʛʦʪʨʦʬʥʦʛʦ ʪʠʧʘ ʚ 1,6 ʠ 1,2 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʶʞʥʦ-ʪʘʝʞʥʦʡ ʧʦʜʟʦʥʳ ʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ɻʂ ʦʪʤʝʯʘʝʪʩʷ ʠʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. ɻʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʨʝʜʝʣʘʭ ʙʦʣʴʰʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʵʚʪʨʦʬʥʳʭ ɹʕʉ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʧʨʦʧʦʨʮʠʷʭ ʥʘ ʦʙʝʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʇʦ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʷʤ ʩʦʜʝʨʞʘʥʠʝ ɻʂ ʚ ʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ʙʦʣʦʪʥʳʭ 

ʚʦʜʘʭ ɻʦʨʥʦʛʦ ɸʣʪʘʷ (ʚ 2 ʨʘʟʘ ʧʦ ʦʙʦʠʤ ʪʠʧʘʤ ɹʕʉ).  

ʀʟ ʢʘʪʠʦʥʦʚ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʘʥʘʣʠʟʝ ʧʦʚʝʜʝʥʠʷ ʞʝʣʝʟʘ ʚ ʦʢʠʩʣʝʥʥʦʡ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʘʭ ʚ ʙʦʣʦʪʥʳʭ ʚʦʜʘʭ ʨʘʟʥʦʛʦ ʛʝʥʝʟʠʩʘ ʠ ʪʝʨʨʠʪʦʨʠʡ. 
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ɸʚʪʦʨʘʤʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʠʥʘʢʪʠʚʘʮʠʠ ʢʘʪʠʦʥʦʚ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʶʪ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʝ ʯʘʩʪʠʮʳ, ʧʦʣʫʪʦʨʥʳʝ ʦʢʩʠʜʳ, 

ʢʘʨʙʦʥʘʪʳ ʠ ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ. ʇʦʩʣʝʜʥʠʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʛʣʦʱʝʥʠʠ 

ʵʣʝʤʝʥʪʦʚ ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ. ʊʘʢ ʍ. ʂʝʥʜʦʨʬʦʤ ʠ ʄ. ʑʥʠʪʮʝʨʦʤ (1980, 

ʮʠʪʠʨ. ʧʦ ʀʚʘʥʦʚʫ ɺ.ɺ. [3]) ʧʦʩʪʨʦʝʥʳ ʨʷʜʳ ʘʢʪʠʚʥʦʩʪʠ ʟʘʭʚʘʪʘ ʤʝʪʘʣʣʦʚ 

ʛʫʤʠʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨH ʩʨʝʜʳ: 

ʘ) ʨH =2.4 - Hg>Fe>ʈb>Cu=A1>Ni>Cr=Zn=Cd=Co=Mn;  

ʙ) ʨʅ = 3.7 ï Fe> A1> ʈb> Cu>Cr>Cd=Zn= Ni> Co= Mn. 

ʀʤʝʥʥʦ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ ʨʅ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʊɿ ʦʣʠʛʦʪʨʦʬʥʳʭ ʠ 

ʤʝʟʦʪʨʦʬʥʳʭ ɹʕʉ. ɺ ʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʝ ʞʝʣʝʟʦ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʙʦʣʦʪʥʳʭ ʚʦʜʘʭ ʶʞʥʦ-ʪʘʝʞʥʦʡ ʧʦʜʟʦʥʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʵʪʦʡ ʟʦʥʳ ʩ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ (ʚ 2,3 ʠ 3,3 ʨʘʟʘ ʙʦʣʴʰʝ ʧʦ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʷʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʟʦʪʨʦʬʥʦʡ ʠ ʵʚʪʨʦʬʥʦʡ ɹʕʉ ɻʦʨʥʦʛʦ ɸʣʪʘʷ). ɺ 

ʩʦʜʝʨʞʘʥʠʠ ʞʝʣʝʟʘ ʧʨʝʦʙʣʘʜʘʶʪ ʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʘʷ ʬʦʨʤʘ -  Fe
2+

. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʨʘʩʩʤʦʪʨʝʪʴ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʘʤʤʦʥʠʷ ʠ 

ʥʠʪʨʘʪʦʚ ʚ ʙʦʣʦʪʥʳʭ ʚʦʜʘʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʠʪʨʘʪʦʚ ʵʪʦ 

ʢʦʥʝʯʥʘʷ ʩʪʘʜʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʠʪʨʠʬʠʢʘʪʦʨʦʚ. ʕʪʘ ʛʨʫʧʧʘ 

ʦʨʛʘʥʠʟʤʦʚ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʘʵʨʦʙʥʦʡ ʩʨʝʜʝ. ʅʝ ʦʩʪʘʥʘʚʣʠʚʘʷʩʴ 

ʥʘ ʦʙʩʫʞʜʝʥʠʠ ʵʪʦʛʦ ʜʦʚʦʣʴʥʦ ʥʝʧʨʦʩʪʦʛʦ ʤʠʢʨʦʙʦʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʦʪʤʝʪʠʤ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʙʦʣʦʪʥʳʭ ʚʦʜʘʭ 

ʵʚʪʨʦʬʥʦʡ ɹʕʉ ɻʦʨʥʦʛʦ ɸʣʪʘʷ (ʧʦ ʦʣʠʛʦʪʨʦʬʥʦʡ ɹʕʉ ʥʝʪ ʜʘʥʥʳʭ ʜʣʷ ʶʞʥʦ-

ʪʘʝʞʥʦʡ ʧʦʜʟʦʥʳ) ʚ 3,7 ʨʘʟʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ɹʕʉ ʶʞʥʦ-

ʪʘʝʞʥʦʡ ʧʦʜʟʦʥʳ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʩʦʙʝʥʥʦʩʪʴ ʊɿ ɹʕʉ ɻʦʨʥʦʛʦ ɸʣʪʘʷ, ʠʣʠ 

ʥʘ 2 ʦʩʦʙʝʥʥʦʩʪʠ. ʇʝʨʚʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʠʯʠʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʭ 

ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚ ʊɿ ʵʪʠʭ ɹʕʉ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʥʦʛʦ ʝʝ ʟʘʪʦʧʣʝʥʠʷ 

ʩ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦʤʫ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʠ ʧʦʜʩʪʠʣʘʶʱʠʝ ʧʦʨʦʜʳ ʜʘʥʥʦʛʦ 

ʨʝʛʠʦʥʘ. ʀ ʜʨʫʛʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ï ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ 

ʘʟʦʪʘ - ʦʙʷʟʘʥʦ ʙʦʛʘʪʦʤʫ (ʚ ʩʤʳʩʣʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ) 

ʙʦʪʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʠʜʦʚ ʪʦʨʬʦʚ, ʩʣʘʛʘʶʱʠʭ ʊɿ ɹʕʉ ʉʝʚʝʨʥʦʛʦ ɻʦʨʥʦʛʦ 

ɸʣʪʘʷ. ʅʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ ʙʳʣʠ ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʨʘʥʝʝ. ʅʦ ʚ ʙʫʜʫʱʝʤ ʝʱʝ 

ʮʝʣʳʡ ʨʷʜ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʜʝʪʘʣʠʟʘʮʠʠ. 
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ɺʳʚʦʜʳ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʳʨʘʞʝʥʘ ʧʦ ʚʩʝʡ ʛʣʫʙʠʥʝ 

ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ, ʥʦ ʝʝ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʩ 

ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʝʥʝʟʠʩʘ ɹʕʉ. ɺ ʧʨʠʜʦʥʥʳʭ ʩʣʦʷʭ ʛʦʨʥʳʭ ɹʕʉ ʦʪʤʝʯʘʝʪʩʷ 

ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʬʣʦʨʳ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ (ʥʘʧʨʠʤʝʨ, ʘʢʪʠʥʦʤʠʮʝʪʥʳʡ 

ʤʠʮʝʣʠʡ ʠ ʩʧʦʨʳ ʛʨʠʙʦʚ).  ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ɹʕʉ ʶʞʥʦ-

ʪʘʝʞʥʦʡ ʧʦʜʟʦʥʳ ʢ ʙʦʣʦʪʥʦ-ʪʘʝʞʥʦʡ ʦʙʣʘʩʪʠ ʤʘʣʦ- ʠ ʩʨʝʜʥʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩ 

ʟʘʪʦʨʤʦʞʝʥʥʳʤ ʠ ʤʘʣʦʡ ʝʤʢʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʢʨʫʛʦʚʦʨʦʪʦʤ ʢʘʣʴʮʠʝʚʦ-

ʘʟʦʪʥʦʛʦ ʪʠʧʘ, ʢʠʩʣʳʤ ʠ ʢʠʩʣʳʤ ʛʣʝʝʚʳʤ ʢʣʘʩʩʘʤʠ ʚʦʜʥʦʡ ʤʠʛʨʘʮʠʠ [6] 

ʦʧʨʝʜʝʣʠʣʘ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʚʫʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ ʚ ʪʦʨʬʘʭ ʠ ʚ 

ʧʨʦʮʝʩʩʝ ʤʠʛʨʘʮʠʠ - ʙʦʣʦʪʥʳʭ ʚʦʜʘʭ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚ ʊɿ ɹʕʉ ɻʦʨʥʦʛʦ 

ɸʣʪʘʷ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ ʥʠʪʨʠʬʠʢʘʮʠʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʨʘʟʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʪʦʨʬʦʚ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʦʙʨʥʘʫʢʠ (ˉ 5.7004.2017/ɹʏ). 
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ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ ʨʝʢ, ʚʢʣʘʜ ʚ ʠʟʤʝʥʝʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʛʥʦʟʳ ʥʘ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ 

XXI  ʚ. 
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ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʧʦ ʦʙʱʠʤ ʟʘʧʘʩʘʤ ʧʨʝʩʥʳʭ ʚʦʜʳ 

(ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠ ʩʪʘʪʠʯʝʩʢʠʤ) ʟʘʥʠʤʘʝʪ ʩʨʝʜʠ ʩʪʨʘʥ ʤʠʨʘ 1-ʝ ʤʝʩʪʦ ʠ 

ʫʩʪʫʧʘʝʪ ʣʠʰʴ ɹʨʘʟʠʣʠʠ ʧʦ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ ï ʩʪʦʢʫ ʨʝʢ 

[5]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʩʠʣʫ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ, ʧʦ ʩʫʪʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʨʝʯʥʳʭ ʚʦʜ ʠ ʥʘʩʝʣʝʥʠʷ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʫʱʝʩʪʚʫʶʪ 

ʪʝʨʨʠʪʦʨʠʠ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʦʩʪʨʫʶ ʥʝʭʚʘʪʢʫ ʧʨʝʩʥʦʡ ʚʦʜʳ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ 

ʜʘʚʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʨʝʜʥʝʡ ʠ ʦʩʦʙʝʥʥʦ ʶʞʥʦʡ ʯʘʩʪʷʭ ɽʊʈ, ʚ ʋʨʘʣʴʩʢʦʤ 

ʨʝʛʠʦʥʝ, ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ [1, 

2]. ɼʝʬʠʮʠʪ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʝʯʥʳʭ ʨʝʩʫʨʩʦʚ ʫʩʠʣʠʚʘʝʪʩʷ ʚ ʤʝʞʝʥʥʳʝ ʩʝʟʦʥʳ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʯʥʦʛʦ 

ʩʪʦʢʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʩ ʜʨʫʛʦʡ, ʫʚʝʣʠʯʝʥʠʷ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʪʝʧʣʳʡ 
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ʧʝʨʠʦʜ. ɺ ʧʦʣʦʚʦʜʴʝ ʠ ʧʘʚʦʜʢʠ, ʥʘʦʙʦʨʦʪ, ʫʛʨʦʟʫ ʥʘʩʝʣʝʥʠʶ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʟʜʘʶʪ ʨʝʯʥʳʝ ʥʘʚʦʜʥʝʥʠʷ. ʀʤʝʥʥʦ ʙʦʣʴʰʦʡ ʧʝʨʝʯʝʥʴ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʧʦʜʦʙʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʨʝʚʘʣʠʨʫʶʱʘʷ ʯʘʩʪʴ ʨʝʢ ʩʪʨʘʥʳ ʠ ʠʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʦʩʪʘʝʪʩʷ ʙʝʟ 

ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʠʩʭʦʜʷʱʠʝ ʩ ʥʠʤʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʚʣʝʢʫʱʠʝ ʟʘ ʩʦʙʦʡ ʧʦʩʣʝʜʩʪʚʠʷ ʜʨʫʛʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʚʝʨʥʳʤ 

ʨʝʢʘʤ, ʯʝʡ ʩʪʦʢ ʚ ʩʠʣʫ ʝʛʦ ʦʛʨʦʤʥʦʡ ʚʝʣʠʯʠʥʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʈʦʩʩʠʠ, ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ɿʘʧʦʣʷʨʴʷ, ʦʢʘʟʳʚʘʝʪ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʨʩʢʠʝ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ, ʚʦʟʤʦʞʥʦ, ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʣʠʤʘʪ, ʥʘ 

ʵʢʦʩʠʩʪʝʤʳ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʫʩʪʴʝʚ, ʧʨʠʙʨʝʞʥʦʡ ʤʦʨʩʢʦʡ ʟʦʥʳ, ʥʘ ʙʝʨʝʛʦʚʳʝ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʜʨ. ʅʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʦʙʥʘʨʫʞʝʥʥʳʝ ʫ ʵʪʠʭ ʨʝʢ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ ʩʪʦʢʘ ʠ 

ʚʥʫʪʨʠʛʦʜʦʚʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ. ɸ ʩ ʧʦʷʚʣʝʥʠʝʤ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʜʘʥʥʳʭ 

ʧʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʶ, ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʝʘʣʴʥʳʭ 

ʤʘʩʰʪʘʙʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʢʣʘʜʘ ʚ ʥʘʙʣʶʜʘʶʱʠʝʩʷ ʠʟʤʝʥʝʥʠʷ. ɺ ʵʪʦʡ 

ʩʪʘʪʴʝ ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʘʥʘʣʠʟʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʠʟʤʝʥʝʥʠʡ, ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʩʰʪʘʙʦʚ ʠ ʩʪʨʫʢʪʫʨʳ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʠ ʩʝʟʦʥʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʘʨʢʪʠʯʝʩʢʠʝ ʤʦʨʷ ʈʦʩʩʠʠ ʩ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ, ʘ ʪʘʢʞʝ 

ʏʫʢʦʪʩʢʦʛʦ ɸʆ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʠ (ɸɿʈ). 

ʇʨʦʚʝʜʝʥʠʝ ʩʪʦʣʴ ʤʘʩʰʪʘʙʥʦʛʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ 

ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʧʦ ʛʨʘʥʪʘʤ ʈʅʌ ˉ14-37-00038.  

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʘʨʢʪʠʯʝʩʢʠʝ ʤʦʨʷ 

ʈʦʩʩʠʠ, ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʴʶ 13,286 ʤʣʥ. ʢʤ
2
. 

ʅʘ ʜʦʣʶ ʈʌ ʧʨʠʭʦʜʠʪʩʷ 12,064 ʢʤ
2
, ʠʣʠ 70,7% ʚʩʝʡ ʧʣʦʱʘʜʠ ʩʪʨʘʥʳ. ʅʘ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʩʚʳʰʝ 1,63 ʤʣʥ ʨʝʢ. ʃʠʰʴ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʝʢ 

ʚʧʘʜʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʘʨʢʪʠʯʝʩʢʠʝ ʤʦʨʷ. ʀʭ ʫʩʣʦʚʥʦ ʤʦʞʥʦ 
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ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʨʝʢʠ ʤʘʣʳʝ (ʩ ʧʣʦʱʘʜʴʶ ʚʦʜʦʩʙʦʨʘ <2 ʪʳʩ. ʢʤ
2
), ʩʨʝʜʥʠʝ (ʦʪ 

2 ʜʦ 50), ʙʦʣʴʰʠʝ (50ï200), ʦʯʝʥʴ ʙʦʣʴʰʠʝ (200ï1000) ʠ ʢʨʫʧʥʝʡʰʠʝ (>1 

ʤʣʥ. ʢʤ
2
) ï ʆʙʴ, ɽʥʠʩʝʡ ʠ ʃʝʥʘ. ʉʫʤʤʘʨʥʳʡ ʩʪʦʢ ʚʩʝʭ ʨʝʢ ʚ ʘʨʢʪʠʯʝʩʢʠʝ 

ʤʦʨʷ ʈʦʩʩʠʠ, ʧʦ ʨʘʩʯʝʪʘʤ ɺ.ʀ. ɹʘʙʢʠʥʘ, ʨʘʚʝʥ ~2908 ʢʤ
3
/ʛʦʜ [1]. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ ʩʪʦʢʘ ʧʦ ʜʣʠʥʝ ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ (ʪʘʙʣ. 1). ʆʢʦʣʦ 55% ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʪʦʢ ʪʨʝʭ ʢʨʫʧʥʝʡʰʠʭ ʨʝʢ ʩʪʨʘʥʳ, 30% ï ʥʘ 16 ʨʝʢ 

ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʠ 15% ï ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 1500 ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ ʨʝʢ. 

ɹʦʣʴʰʝ ʚʩʝʛʦ ʨʝʯʥʳʭ ʚʦʜ (~48%) ʧʦʩʪʫʧʘʝʪ ʚ ʂʘʨʩʢʦʝ ʤʦʨʝ. 

ɺʦʜʥʳʡ ʨʝʞʠʤ ʨʝʢ. ʆʩʥʦʚʥʦʡ ʧʨʠʪʦʢ ʚʦʜʳ ʚ ʤʦʨʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚ 

ʧʝʨʠʦʜ ʪʘʷʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʨʘʚʥʠʥʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ, ʘ ʥʘ ʥʝʢʦʪʦʨʳʭ ʨʝʢʘʭ ï ʝʱʝ ʠ ʪʘʣʳʭ ʚʦʜ ʥʘʣʝʜʝʡ, ʚʳʩʦʢʦʛʦʨʥʳʭ 

ʩʥʝʞʥʠʢʦʚ ʠ ʣʝʜʥʠʢʦʚ. ʇʦʵʪʦʤʫ ʛʣʘʚʥʦʡ ʬʘʟʦʡ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʷʚʣʷʝʪʩʷ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʝʝ ʧʦʣʦʚʦʜʴʝ (ʪʘʙʣ. 2). ʈʦʣʴ ʜʦʞʜʝʚʳʭ ʧʘʚʦʜʢʦʚ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ ʫ ʨʝʢ ʗʥʦ-ʂʦʣʳʤʩʢʦʛʦ 

ʨʘʡʦʥʘ. ɿʜʝʩʴ ʚʦʣʥʘ ʧʦʣʦʚʦʜʴʷ ʠʤʝʝʪ ʤʥʦʛʦʚʝʨʰʠʥʥʫʶ ʬʦʨʤʫ. ʈʘʥʴʰʝ ʚʩʝʛʦ 

(ʚ ʠʶʥʝ ï ʥʘʯʘʣʝ ʠʶʣʷ) ʧʦʣʦʚʦʜʴʝ ʟʘʚʝʨʰʘʝʪʩʷ ʥʘ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʨʝʢʘʭ. ɺ 

ʘʚʛʫʩʪʝ ʠ ʜʘʞʝ ʩʝʥʪʷʙʨʝ ʧʦʣʦʚʦʜʴʝ ʟʘʚʝʨʰʘʝʪʩʷ ʥʘ ʪʨʘʥʟʠʪʥʳʭ ʨʝʢʘʭ ï ʆʙʠ, 

ɽʥʠʩʝʝ, ʃʝʥʝ ʠ ʂʦʣʳʤʝ, ʥʘ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʳʭ ʦʟʝʨʘʤʠ ʠ ʢʨʘʡʥʝ ʩʝʚʝʨʥʳʭ 

ʨʝʢʘʭ ï ʇʷʩʠʥʝ ʠ ʅʠʞʥʝʡ ʊʘʡʤʳʨʝ. ʃʝʪʥʷʷ ʤʝʞʝʥʴ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ ʫ ʨʝʢ 

ʥʘ ʩʝʚʝʨʝ ɿʘʧ. ʉʠʙʠʨʠ ʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʘ ʤʦʨʷ ʃʘʧʪʝʚʳʭ. ɼʣʷ 

ʜʨʫʛʠʭ ʨʝʢ ʭʘʨʘʢʪʝʨʥʦ ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʪʦʢʘ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʧʦʣʦʚʦʜʴʷ, ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʜʦ ʥʘʯʘʣʘ ʟʠʤʥʝʛʦ ʩʝʟʦʥʘ. ʉ 

ʟʘʚʝʨʰʝʥʠʝʤ ʦʩʝʥʥʝʛʦ ʩʝʟʦʥʘ (ʩ ʧʘʚʦʜʢʘʤʠ ʠʣʠ ʙʝʟ ʥʠʭ) ʚ ʦʢʪʷʙʨʝïʥʦʷʙʨʝ ʠ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘʩʪʫʧʘʝʪ ʥʠʟʢʘʷ ʠ ʫʩʪʦʡʯʠʚʘʷ ʟʠʤʥʷʷ 

ʤʝʞʝʥʴ. ɿʠʤʥʠʡ ʤʝʞʝʥʥʳʡ ʩʪʦʢ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʚʝʣʠʯʠʥʳ ʫ 

ʨʝʢ ʂʘʨʩʢʦʛʦ ʤʦʨʷ, ʩʥʠʞʘʝʪʩʷ ʜʦ ʦʯʝʥʴ ʤʘʣʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʤʦʨʷ 

ʃʘʧʪʝʚʳʭ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʠ ʏʫʢʦʪʩʢʦʛʦ ʚʩʣʝʜʩʪʚʠʝ ʩʫʨʦʚʳʭ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʄʘʣʳʝ, ʨʷʜ ʩʨʝʜʥʠʭ ʠ ʜʘʞʝ ʙʦʣʴʰʠʭ ʨʝʢ ʉʠʙʠʨʠ 

(ɸʥʘʙʘʨ, ʆʣʝʥʝʢ, ʗʥʘ, ɸʣʘʟʝʷ ʠ ʜʨ.) ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʤʦʛʫʪ ʧʝʨʝʤʝʨʟʘʪʴ 
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(ʙʦʣʴʰʠʝ ï ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ). ɺ ʮʝʣʦʤ, ʭʘʨʘʢʪʝʨʥʘ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʜʦʣʷ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʠʭ ʤʝʩʷʮʝʚ ʚ ʦʙʱʝʡ ʛʦʜʦʚʦʡ ʚʝʣʠʯʠʥʝ ʩʪʦʢʘ. ʅʘ ʧʦʙʝʨʝʞʴʝ 

ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ ʦʥʘ ʙʣʠʟʢʘ ʢ 70%. ɺ ʤʦʨʝ ʃʘʧʪʝʚʳʭ (ʠʩʢʣʶʯʝʥʠʝ ʫʩʪʴʝ 

ʃʝʥʳ), ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʝ ʠ ʏʫʢʦʪʩʢʦʝ ʤʦʨʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʦʩʪʫʧʘʝʪ ʦʢʦʣʦ 

70ï90% ʩʫʤʤʘʨʥʦʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ɺʦʜʥʦʩʪʴ ʨʝʢ ʦʩʝʥʴʶ (IXïXI) ʥʝ 

ʧʨʝʚʳʰʘʝʪ 20%. ɼʦʣʷ ʩʪʦʢʘ ʚ ʟʠʤʥʶʶ ʤʝʞʝʥʴ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1,5ï4% (ʨʨ. 

ʗʥʦ-ʂʦʣʳʤʩʢʦʛʦ ʨʘʡʦʥʘ) ʜʦ 13ï18% (ʨʨ. ʆʙʴ ʠ ɽʥʠʩʝʡ). 

ʄʥʦʛʦʣʝʪʥʠʝ ʠʟʤʝʥʝʥʠʷ ʛʦʜʦʚʦʛʦ ʠ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ ʨʝʢ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʛʣʦʙʘʣʴʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʦʙʲʝʤ ʩʪʦʢʘ ʠ 

ʚʦʜʥʳʡ ʨʝʞʠʤ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʢ. ʄʥʦʛʦʣʝʪʥʠʝ ʢʦʣʝʙʘʥʠʷ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 

ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʢ ʦʪʣʠʯʘʝʪ ʥʝʯʝʪʢʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʠ ʯʝʨʝʜʦʚʘʥʠʝ ʧʝʨʠʦʜʦʚ 

ʨʘʟʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʚʦʜʥʦʩʪʠ (ʨʠʩ. 1). ʏʝʪʢʠʝ (ʠ ʥʝ ʦʯʝʥʴ) 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʮʠʢʣʳ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦʣʝʪʥʠʝ ʢʦʣʝʙʘʥʠʷ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 

ʨʝʢʘʤ ʆʙʴ, ʗʥʘ ʠ ʀʥʜʠʛʠʨʢʘ. ʉʠʥʬʘʟʥʦʩʪʴ ʚ ʢʦʣʝʙʘʥʠʷʭ ʩʪʦʢʘ ʧʨʠʩʫʱʘ 

ʨʝʢʘʤ ʆʙʩʢʦʛʦ ʉʝʚʝʨʘ, ʨʝʢʘʤ ɽʥʠʩʝʡ, ʍʘʪʘʥʛʘ, ɸʥʘʙʘʨ ʠ ʆʣʝʥʝʢ, ʨʝʢʘʤ ʗʥʘ, 

ʀʥʜʠʛʠʨʢʘ ʠ ʂʦʣʳʤʘ. ɻʣʘʚʥʘʷ ʞʝ ʦʩʦʙʝʥʥʦʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ ʩʪʦʢʘ 

ʚʦʜʳ ʙʦʣʴʰʠʥʩʪʚʘ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʢ ï ʝʛʦ ʫʚʝʣʠʯʝʥʠʝ ʚ ʧʦʩʣʝʜʥʠʝ 30ï40 ʣʝʪ 

(ʨʠʩ. 1, ʪʘʙʣ. 2). ʊʨʝʥʜ ʩʫʱʝʩʪʚʫʝʪ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʭʦʜʦʚ 

ʚʦʜʳ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 1980-ʭ ʛʛ., ʘ ʫ ʨʝʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʘ ï ʩ 

ʩʝʨʝʜʠʥʳ ʠ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 1990-ʭ ʛʛ. ʈʦʩʪ ʦʙʫʩʣʦʚʣʝʥ ʠʟʤʝʥʝʥʠʷʤʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʩ ʢʦʥʮʘ 1970-ʭ ï ʥʘʯʘʣʘ 1980-ʭ 

ʛʛ. [2, 3, 7]. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʩʨʝʜʥʠʡ ʩʪʦʢ ʙʦʣʴʰʠʥʩʪʚʘ ʦʩʥʦʚʥʳʭ ʨʝʢ 

ʫʚʝʣʠʯʠʣʩʷ ʚ 1976ï2013 ʛʛ. ʥʘ 5ï10%, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1935ï1975 ʛʛ. ɹʦʣʴʰʝ 

ʚʩʝʛʦ ʚʦʜʥʦʩʪʴ ʧʦʚʳʩʠʣʘʩʴ ʫ ʨʝʢ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ (ʜʦ 10ï15%). ʇʨʠʯʝʤ 

ʨʦʩʪ ʩʪʦʢʘ ʧʨʦʜʦʣʞʘʣʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʥʝʨʝʜʢʦ ʟʥʘʯʠʤʳʝ (ʟʘ 1975ï2013 ʛʛ.) 

ʣʠʥʝʡʥʳʝ ʪʨʝʥʜʳ: ɽʥʠʩʝʡ ï 1,6, ʆʣʝʥʝʢ ï 8,4, ʃʝʥʘ ï 4,3, ʗʥʘ ï 5,4, 

ʀʥʜʠʛʠʨʢʘ ï 5,2, ʂʦʣʳʤʘ ï 6,4%/10 ʣʝʪ. ɺ ʫʩʪʴʷ ʨʝʢ ʆʙʩʢʦʛʦ ʉʝʚʝʨʘ ʧʨʠʪʦʢ 

ʨʝʯʥʳʭ ʚʦʜ ʚ ʮʝʣʦʤ ʩʦʢʨʘʪʠʣʩʷ ʥʘ 0,5ï2%, ʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʨʨ. ʅʘʜʳʤ, ʇʫʨ ʠ 
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ʊʘʟ ʦʜʥʦʟʥʘʯʥʦ ʵʪʦ ʫʪʚʝʨʞʜʘʪʴ ʥʝʣʴʟʷ ʚʚʠʜʫ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ. ɺ ʥʠʟʦʚʴʷʭ ʆʙʠ ʨʦʩʪʘ ʩʪʦʢʘ ʥʝ ʦʪʤʝʯʝʥʦ ʠʟ-ʟʘ: 1) ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʝʝ ʙʘʩʩʝʡʥʘ ʚ ʶʞʥʳʭ ʰʠʨʦʪʘʭ ʠ ʨʦʩʪʘ ʧʦʪʝʨʴ ʥʘ ʠʩʧʘʨʝʥʠʝ, 2) 

ʫʚʝʣʠʯʝʥʠʷ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ, ʂʘʟʘʭʩʪʘʥʘ ʠ ʈʌ. ʂ 

ʚʦʩʪʦʢʫ ʦʪ ʨ.ʂʦʣʳʤʳ "ʚʦʣʥʘ ʨʦʩʪʘ" ʩʧʘʜʘʝʪ, ʠ, ʚʦʟʤʦʞʥʦ ʚ ʙʘʩʩʝʡʥʝ ɸʥʘʜʳʨʷ 

ʫʚʝʣʠʯʝʥʠʝ ʩʤʝʥʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʪʝʥʜʝʥʮʠʷ ï ʩʪʘʙʠʣʠʟʘʮʠʷ ʠʣʠ ʜʘʞʝ 

ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʭʦʜʦʚ ʚʦʜʳ. 

 
ʈʠʩ.1 ï ʀʟʤʝʥʝʥʠʝ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʨʝʢ ʟʘ ʧʝʨʠʦʜ 1935ï2015 ʛʛ. ʘ ï ʆʙʴ (ʉʘʣʝʭʘʨʜ), ʙ ï 

ɽʥʠʩʝʡ (ʀʛʘʨʢʘ), ʚ ï ʆʣʝʥʝʢ (ʉʫʭʘʥʘ), ʛ ï ʃʝʥʘ (ʂʶʩʶʨ), ʜ ï ʀʥʜʠʛʠʨʢʘ (ɺʦʨʦʥʮʦʚʦ), ʝ ï 

ʂʦʣʳʤʘ (ʉʨʝʜʥʝʢʦʣʳʤʩʢ). ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʢʨʠʚʘʷ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ, ʤ
3
/ʩ; 2 

ï ʪʨʝʥʜ; 3 ï ʨʘʟʥʦʩʪʥʘʷ ʠʥʪʝʛʨʘʣʴʥʘʷ ʢʨʠʚʘʷ  

ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʧʨʘʚʣʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʚʦʜʳ ʨʝʢ 

ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʠʟʤʝʥʝʥʠʡ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʠʟʤʝʥʝʥʠʝʤ ʚʥʫʪʨʠʛʦʜʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ (ʪʘʙʣ. 2). ʋ ʨʝʢ ʩʝʚʝʨʘ ʗʢʫʪʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʠʞʥʝʡ ʂʦʣʳʤʳ, 

ʫʚʝʣʠʯʝʥʠʝ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʚʦʜʳ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʚʦʜʥʦʩʪʠ 

ʧʦʯʪʠ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʛʦʜʘ. ʆʙʲʝʤ ʩʪʦʢʘ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʚʳʨʦʩ ʚ 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

126 

ʩʨʝʜʥʝʤ ʥʘ 5ï7%. ʋ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʳʭ ʨʝʢ ʆʙʴ ʠ ɽʥʠʩʝʡ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ 

ʩʪʦʢʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʛʦ ʨʫʩʣʘ, ʠʤʝʥʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʞʩʝʟʦʥʥʦʛʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʦʢʘ ʚʦʜʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ, ʫ ʂʦʣʳʤʳ ï ʣʠʰʴ ʚ 

ʧʦʣʦʚʦʜʴʝ. ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʩʪʦʢʘ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʝʥʥʦ 

ʰʠʨʝ ï ʦʪ 3% ʫ ʃʝʥʳ ʜʦ 40ï44% ʫ ʗʥʳ ʠ ʀʥʜʠʛʠʨʢʠ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʵʪʦʤʫ ʤʦʛʣʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʩʘʜʢʠ, ʥʦ ʠ ʨʘʩʭʦʜʦʚʘʥʠʝ ʚʦʜʳ, 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʦʡ ʚ ʤʝʨʟʣʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʪʝʧʣʝʥʠʷ, ʥʘʟʝʤʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ 

ʣʝʜʦʚʳʭ ʢʦʤʧʣʝʢʩʘʭ. ʅʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʠʥʘʤʠʢʘ ʟʠʤʥʝʛʦ 

ʩʪʦʢʘ. ʇʦʯʪʠ ʫ ʚʩʝʭ ʨʝʢ ʦʥʘ ʷʚʥʦ ʧʦʣʦʞʠʪʝʣʴʥʘʷ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʠʣʠ 

ʙʣʠʟʢʠʝ ʢ ʥʫʣʶ ʟʥʘʯʝʥʠʷ ʦʪʢʣʦʥʝʥʠʷ ʚʝʣʠʯʠʥ ʟʠʤʥʝʛʦ ʩʪʦʢʘ ʚ 1976ï2013 ʛʛ. 

(ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1935ï1975 ʛʛ.) ʫ ʗʥʳ ʠ ʀʥʜʠʛʠʨʢʠ ï ʵʪʦ ʩʢʦʨʝʝ ʩʣʝʜʩʪʚʠʝ 

ʦʯʝʥʴ ʤʘʣʳʭ ʟʥʘʯʝʥʠʡ ʟʠʤʥʠʭ ʨʘʩʭʦʜʦʚ ʚ ʨʝʢʘʭ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʠ ʥʠʟʢʦʡ 

ʪʦʯʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʰʣʦʩʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ. 

ɿʘʤʝʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʚʦʜʥʦʩʪʠ ʟʠʤʥʝʡ ʤʝʞʝʥʠ ʦʪʤʝʯʝʥʦ ʫ ʆʙʠ, ʨʝʢ ʆʙʩʢʦʛʦ 

ʉʝʚʝʨʘ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʘ ʤʦʨʷ ʃʘʧʪʝʚʳʭ (15ï40%) ʠ ʦʩʦʙʝʥʥʦ ʫ 

ɽʥʠʩʝʷ, ʃʝʥʳ ʠ ʂʦʣʳʤʳ ï 68, 46 ʠ 169% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ï ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ ʵʪʠʭ ʨʝʢ ʠ ʠʭ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ ʦʛʨʦʤʥʳʤʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ. 

ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠ ʨʝʞʠʤʘ ʩʪʦʢʘ ʨʝʢ. 

ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠ ʨʝʞʠʤʘ ʩʪʦʢʘ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ 

ʘʨʢʪʠʯʝʩʢʠʝ ʤʦʨʷ ʈʦʩʩʠʠ, ʩʚʷʟʘʥʳ ʩ ʦʩʚʦʝʥʠʝʤ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʵʪʠʭ ʨʝʢ, ʠʭ ʧʨʠʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʩ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʟʘʙʦʨʦʤ ʨʝʯʥʳʭ 

ʚʦʜ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʢʘʤʠ ʦʟʝʨʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ [1, 3, 6].  

ɺʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʢ ʧʦʯʪʠ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʨʝʢ ʚ ʠʭ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʠ ʫʩʪʴʷʭ. ʄʥʦʛʠʝ ʨʝʢʠ ʧʦ-

ʧʨʝʞʥʝʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʭʚʘʯʝʥʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝʤ. ʇʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʠ 

ʦʪʚʝʜʝʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ ʜʦʩʪʠʛʣʦ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

1970-ʭ ʠ ʚ 1980-ʭ ʛʛ. ʚ ʩʚʷʟʠ ʩ ʚʦʟʨʦʩʰʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʧʝʨʠʦʜ 

ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ (ʪʘʙʣ. 3). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʙʘʩʩʝʡʥʘʭ 

ʤʥʦʛʠʭ ʨʝʢ ʚʦʜʦʟʘʙʦʨ ʙʳʣ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʦʚʘʣ. ɼʘʞʝ ʚ ʙʘʩʩʝʡʥʘʭ ʥʘʠʙʦʣʝʝ ʦʩʚʦʝʥʥʳʭ ʨʝʢ ï ʆʙʠ ʠ ɽʥʠʩʝʷ ï 
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ʠʟʳʤʘʣʦʩʴ 15,7 ʠ 5,12 ʢʤ
3
/ʛʦʜ ʚʦʜʳ (ʠʣʠ 3,9 ʠ 0,8% ʩʪʦʢʘ ʚ ʫʩʪʴʝ). ɼʣʷ 

ʥʝʢʦʪʦʨʳʭ ʨʝʢ ʥʘ ʶʛʝ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʚ ʋʨʘʣʴʩʢʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʡʦʥʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʪʦʢʘ ʜʦʩʪʠʛʣʦ 

ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ. 

ɹ·ʣʴʰʘʷ ʯʘʩʪʴ ʚʦʜʳ ʠʟʳʤʘʣʘʩʴ ʠʟ ʨʝʯʥʦʡ ʩʝʪʠ (80ï95%), ʦʩʪʘʣʴʥʘʷ ï ʠʟ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʟʘʙʦʨʦʤ ʨʝʯʥʳʭ ʠ 

ʩʙʨʦʩʦʤ ʩʪʦʯʥʳʭ ʚʦʜ ʬʦʨʤʠʨʫʝʪ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʪʦʢʘ ʨʝʢ. 

ʅʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʦʥʦ ʜʦʩʪʠʛʘʣʦ ʚ ʆʙʴ-ʀʨʪʳʰʩʢʦʤ ʙʘʩʩʝʡʥʝ (5,4 

ʢʤ
3
/ʛʦʜ) ʠʟ-ʟʘ ʘʨʠʜʥʳʭ ʫʩʣʦʚʠʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ, ʨʘʟʚʠʪʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʤʝʞʙʘʩʩʝʡʥʦʚʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʦʢʘ ʚ ʙʘʩʩʝʡʥʘʭ ʚʝʨʭʥʝʡ 

ʆʙʠ ʠ ʀʨʪʳʰʘ. 

ɺ 1990-ʭ ʛʛ. ʦʙʲʝʤʳ ʟʘʙʠʨʘʝʤʳʭ ʚʦʜ ʩʦʢʨʘʪʠʣʠʩʴ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʠ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 20ï35%. ʕʪʘ ʩʠʪʫʘʮʠʷ ʚ 

ʮʝʣʦʤ ʩʦʭʨʘʥʠʣʘʩʴ ʠ ʚ ʥʘʯʘʣʝ XXI  ʚ. ʂ 2004ï2013 ʛʛ. ʥʘʠʙʦʣʴʰʠʡ ʟʘʙʦʨ ʚʦʜʳ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʨʝʢ ʆʙʠ (13,8 ʢʤ
3
/ʛʦʜ ï ʙʝʟ ʫʯʝʪʘ ʚʦʜʦʟʘʙʦʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʘʟʘʭʩʪʘʥʘ ʠ ʂʠʪʘʷ), ɽʥʠʩʝʷ (3,0) ʠ ʃʝʥʳ (0,3 ʢʤ
3
/ʛʦʜ). ɺ ʙʘʩʩʝʡʥʘʭ ʨʝʢ 

ʆʙʩʢʦʛʦ ʉʝʚʝʨʘ ʦʙʲʝʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ ʧʨʠ ʵʪʦʤ ʚʦʟʨʦʩʣʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʥʘʨʘʱʠʚʘʥʠʷ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʄʥʦʛʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʨʝʢʠ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʭʚʘʯʝʥʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝʤ. ɺʩʝʛʦ ʠʟ ʚʩʝʭ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʢ ʚ 

ʉʠʙʠʨʠ ʠ ʏʫʢʦʪʩʢʦʤ ɸʆ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ 

ʠʟʳʤʘʝʪʩʷ ʦʢʦʣʦ 17,5 ʢʤ
3
/ʛʦʜ. ʂ 2025ï2030 ʛʛ. ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ, ʚʦʟʤʦʞʥʦ, 

ʚʦʟʨʘʩʪʝʪ ʜʦ 28,05 ʢʤ
3
/ʛʦʜ (ʪʘʙʣ. 3). ɺ ʩʪʨʫʢʪʫʨʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʙʘʩʩʝʡʥʘʭ ʨʨ. ɽʥʠʩʝʡ (~51), 

ʅʠʞʥʷʷ ʊʘʡʤʳʨʘ (99), ʃʝʥʘ (53), ɸʥʘʜʳʨʴ (59%) ʠ ʜʨ. ɼʦʣʷ ʊʕʉ ʚʝʣʠʢʘ ʚ 

ʙʘʩʩʝʡʥʘʭ ʆʙʠ (49%), ɽʥʠʩʝʷ (30), ʗʥʳ (50), ʀʥʜʠʛʠʨʢʠ (57) ʠ ʂʦʣʳʤʳ (42). 

ɾʂʍ ʚʦʜʦʝʤʢʦʝ ʚ ʙʘʩʩʝʡʥʘʭ ʇʫʨʘ (64), ʊʘʟʘ (52,4), ʍʘʪʘʥʛʠ (53,3), ʆʣʝʥʝʢʘ 

(89), ʃʝʥʳ (27), ɸʥʘʜʳʨʷ (41). ʆʙʲʝʤʳ ʦʪʚʝʜʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʨʝʢʠ 

ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʦʙʲʝʤʘʤʠ ʠʭ ʠʟʲʷʪʠʷ (12,0 ʢʤ
3
/ʛʦʜ ʚ ʥʘʯʘʣʝ XXI  ʚ.).  

ɺʪʦʨʦʡ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ï 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɺ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ, ʚ ʧʨʝʜʝʣʘʭ ʘʨʢʪʠʯʝʩʢʦʛʦ 

ʚʦʜʦʩʙʦʨʘ, ʨʘʟʤʝʱʝʥʦ ʜʦ 17 ʢʨʫʧʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʦʢʦʣʦ 
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300 ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ. ʀʭ ʚʣʠʷʥʠʝ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʨʘʟʦʚʦʝ (ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʥʘʩʳʱʝʥʠʝ ʧʦʯʚʦʛʨʫʥʪʦʚ) ʠ 

ʝʞʝʛʦʜʥʦʝ: ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ, ʧʦʪʝʨʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠ ʜʨ. ɹʦʣʴʰʝ ʚʩʝʛʦ 

ʝʜʠʥʦʚʨʝʤʝʥʥʳʝ ʧʦʪʝʨʠ ʩʪʦʢʘ ʙʳʣʠ ʫ ɽʥʠʩʝʷ, ʧʦʯʪʠ 50% ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʨʝʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʪʦʢʘ ʧʨʠʰʣʦʩʴ ʥʘ 1960ï1970-ʝ 

ʛʛ. ʠ, ʦʩʦʙʝʥʥʦ, ʥʘ ʛʦʜ ʘʢʪʠʚʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ɹʨʘʪʩʢʦʛʦ ʚʜʭʨ. (1964 ʛ.). ʉ 

ʥʦʷʙʨʷ 2012 ʛ. ʨʘʙʦʪʘʝʪ ɹʦʛʫʯʘʥʩʢʘʷ ɻʕʉ, ʟʘʧʦʣʥʝʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʢʦʪʦʨʦʡ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʩʪʦʢʘ ɽʥʠʩʝʷ, ʥʘʯʠʥʘʷ ʩ 2012 ʛ., ʥʘ ʬʦʥʝ 

ʤʘʣʦʚʦʜʴʷ ʚ ʙʘʩʩʝʡʥʝ ʉʝʣʝʥʛʠ (ʨʠʩ. 1ʙ).  

ʀʩʧʘʨʝʥʠʝ ʚʦʜʳ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱ ʩʣʫʞʠʪ ʬʘʢʪʦʨʦʤ ʧʦʩʪʦʷʥʥʦʛʦ 

ʫʤʝʥʴʰʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʢ. ʆʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʫ ʨʝʢ, ʠʤʝʶʱʠʭ 

ʢʘʩʢʘʜʳ ʢʨʫʧʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ (ɽʥʠʩʝʡ ʠ ɸʥʛʘʨʘ), ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ 

ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʦʜʦʝʤʦʚ (ʂʘʨʝʣʠʷ ʠ ʂʦʣʴʩʢʠʡ ʧ-ʦʚ), ʘ ʪʘʢʞʝ ʚ 

ʩʣʫʯʘʝ ʠʭ ʥʘʭʦʞʜʝʥʠʷ ʚ ʘʨʠʜʥʳʭ ʨʘʡʦʥʘʭ (ʆʙʴ ʠ ʀʨʪʳʰ). ɺʩʝʛʦ ʩʦ ʚʩʝʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʤʦʞʝʪ ʠʩʧʘʨʷʪʴʩʷ ~27,5 

ʢʤ
3
 ʚʦʜʳ ʚ ʛʦʜ [6]. ʅʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʩʦʩʪʘʚʣʷʶʪ 16ï75% ʦʙʱʝʛʦ 

ʠʩʧʘʨʝʥʠʷ, ʧʦʵʪʦʤʫ ʠʩʧʘʨʝʥʠʝ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʠʢʘʢ ʥʝ ʚʣʠʷʝʪ ʥʘ ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʢ.  

ʄʥʦʛʦʣʝʪʥʝʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ, ʢʘʢ ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʩʧʦʩʦʙʥʦ ʚʣʠʷʪʴ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʪʦʢʘ ʨʝʯʥʳʭ ʚʦʜ ʚ 

ʤʦʨʷ, ʥʦ ʦʥʦ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʷʝʪ ʥʦʨʤʫ ʩʪʦʢʘ, ʠʟʤʝʥʷʷ ʣʠʰʴ ʝʛʦ ʜʠʩʧʝʨʩʠʶ. 

ʀʟʤʝʥʝʥʠʷ ʜʦʩʪʠʛʘʶʪ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʚʝʣʠʯʠʥ ʫ ʨʝʢ ʩ ʢʘʩʢʘʜʘʤʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱ (ɽʥʠʩʝʡ, ɸʥʛʘʨʘ) ʠʣʠ ʨʝʢ ʩ ʦʯʝʥʴ ʙʦʣʴʰʠʤʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ (ʀʨʪʳʰ, ɺʠʣʶʡ, ʂʦʣʳʤʘ), ʥʦ ʢ ʫʩʪʴʷʤ ʨʝʢ ʥʘʨʫʰʝʥʠʷ 

ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʨʷʜʦʚ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʧʦ ʜʠʩʧʝʨʩʠʠ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ. ʇʨʝʜʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʤʥʦʛʦʣʝʪʥʝʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʦʣʝʟʥʳʤ ʦʙʲʝʤʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʥʦ 

ʦʙʳʯʥʦ ʜʣʷ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʢʘʭ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 50ï60% ʵʪʦʛʦ ʦʙʲʝʤʘ. 

ʅʘʦʙʦʨʦʪ, ʚʥʫʪʨʠʛʦʜʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʦʙʨʘʟʫʝʪ 

ʩʝʟʦʥʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʨʝʢ [1, 3, 6]. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ 
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ʨʘʩʩʪʦʷʥʠʠ ʚ ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ ʠ ʜʘʞʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ, ʭʦʪʷ ʠ ʚ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʚʠʜʝ, ʫʩʪʴʝʚ ʆʙʠ, ɽʥʠʩʝʷ, ʃʝʥʳ ʠ ʂʦʣʳʤʳ. ɼʘʣʴʰʝ 

ʚʩʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʟʠʤʥʝʡ ʤʝʞʝʥʠ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʩʝʟʦʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʨʝʢ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ ʟʘʚʠʩʷʪ ʦʪ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʞʜʦʛʦ 

ʩʦʦʨʫʞʝʥʠʷ, ʦʪ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʊʘʢ, ʘʥʛʘʨʩʢʠʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʩʧʦʩʦʙʥʳʝ ʧʨʠʥʷʪʴ >50% ʩʪʦʢʘ ʨʝʢʠ (ʩʪʚʦʨ ʋʩʪʴ-ʀʣʠʤʩʢʦʡ 

ɻʕʉ), ʤʘʣʦ ʠʟʤʝʥʠʣʠ ʨʝʞʠʤ ɸʥʛʘʨʳ ʠʟ-ʟʘ ʝʝ ʚʳʩʦʢʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʠ ɹʘʡʢʘʣʦʤ. ɺʦʟʤʦʞʥʦ, ʚʝʣʠʯʠʥʘ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ 

ʚʦʟʨʘʩʪʝʪ ʩ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ɹʦʛʫʯʘʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʠ ʚ ʩʚʷʟʠ ʩ 

ʥʘʩʪʫʧʠʚʰʠʤ ʛʣʫʙʦʢʠʤ ʤʘʣʦʚʦʜʴʝʤ ʥʘ ʚʦʜʦʩʙʦʨʝ ʩʘʤʦʛʦ ʦʟʝʨʘ. 

ʇʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʀʟʤʝʥʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʢ ʚ XXI ʚ., ʚʝʨʦʷʪʥʦ, ʧʨʦʜʦʣʞʠʪʩʷ ʚʩʣʝʜʩʪʚʠʝ 

ʛʣʦʙʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ [1, 3, 8, 9]. ɺ ʦʩʥʦʚʥʦʤ, ʦʞʠʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʚʦʜʳ ʩʝʚʝʨʥʳʭ ʨʝʢ. ʂ ʩʝʨʝʜʠʥʝ XXI ʚ. 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʆʙʠ, ɽʥʠʩʝʷ ʠ ʃʝʥʳ ʤʦʞʝʪ 

ʩʦʩʪʘʚʠʪʴ ʦʪ 4ï14% ʠ ʙʦʣʴʰʝ. ʅʦ ʜʣʷ ʆʙʠ ʧʨʦʛʥʦʟʳ ʚ ʦʪʥʦʰʝʥʠʠ ʙʫʜʫʱʝʛʦ 

ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʥʝʦʜʥʦʟʥʘʯʥʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʞʠʜʘʝʤʳʤ ʥʝʙʦʣʴʰʠʤ 

ʠʟʤʝʥʝʥʠʝʤ ʦʩʘʜʢʦʚ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʠʩʧʘʨʝʥʠʷ ʚ ʩʪʝʧʥʦʡ ʠ 

ʣʝʩʦʩʪʝʧʥʦʡ ʯʘʩʪʷʭ ʝʝ ʙʘʩʩʝʡʥʘ. ʅʘʠʙʦʣʴʰʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʪʦʢʘ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʢ ʩʝʨʝʜʠʥʝ XXI ʚ. ʜʣʷ ʃʝʥʳ (ʤʘʢʩʠʤʘʣʴʥʦ ʜʦ 35%) ʠ 

ʂʦʣʳʤʳ (43%), ʘ ʚ ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮʘʭ ð ʜʣʷ ɽʥʠʩʝʷ ʠ ʦʩʦʙʝʥʥʦ ʃʝʥʳ. ɺʦ 

ʚʥʫʪʨʠʛʦʜʦʚʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʨʦʣʴ ʟʠʤʥʝʛʦ ʩʪʦʢʘ ʨʝʢ.  

ʃʠʪʝʨʘʪʫʨʘ 

1. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʈʦʩʩʠʠ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ς ʉʇʙ.: ɻɻʀ, 2008. ς 600 ʩ. 

2. ɺʪʦʨʦʡ ʦʮʝʥʦʯʥʳʡ ʜʦʢʣʘʜ ʈʦʩʛʠʜʨʦʤʝʪʘ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʢʣʠʤʘʪʘ ʠ ʠʭ 

ʧʦʩʣʝʜʩʪʚʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ς ʄ.: ʈʦʩʛʠʜʨʦʤʝʪ, 2014. ς 
1017 ʩ. 

3. ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʈʦʩʩʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ / ʧʦʜ ʨʝʜ. ʅ.ʀ. ɸʣʝʢʩʝʝʚʩʢʦʛʦ. ς ʄ.: ɻɽʆʉ, 2007. ς 585 ʩ. 

4. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʚʦʜʥʳʡ ʢʘʜʘʩʪʨ. ʈʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, 
ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʢʘʯʝʩʪʚʦ. ɽʞʝʛʦʜʥʦʝ ʠʟʜʘʥʠʝ. ï ʃ., ʉʇʙ., 1982-2014. 

5. ʄʠʭʘʡʣʦʚ ɺ.ʅ., ɼʦʙʨʦʚʦʣʴʩʢʠʡ ɸ.ɼ., ɼʦʙʨʦʣʶʙʦʚ ʉ.ɸ. ɻʠʜʨʦʣʦʛʠʷ. ς ʄ.: 
ɺʳʩʰʘʷ ʰʢʦʣʘ, 2007. ς 463 ʩ. 

6. ʄʘʛʨʠʮʢʠʡ ɼ.ɺ. ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʪʦʢ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʤʦʨʷ 

ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ // ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ. ς 2008. ς ʊʦʤ 35. ς ̄  1. ς ʉ. 1-14. 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

130 

7. ʄʘʛʨʠʮʢʠʡ ɼ.ɺ. ʌʘʢʪʦʨʳ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʭ ʠʟʤʝʥʝʥʠʡ ʩʪʦʢʘ 

ʚʦʜʳ, ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ ʠ ʪʝʧʣʦʪʳ ʅʠʞʥʝʡ ʃʝʥʳ ʠ ɺʠʣʶʷ // ɺʝʩʪʥʠʢ 

ʄʦʩʢʦʚʩʢʦʛʦ ʫʥ-ʪʘ. ʉʝʨ. 5. ɻʝʦʛʨʘʬʠʷ. ς 2015. ς ̄  6. ς ʉ. 85-95. 

8. ʄʝʣʝʰʢʦ ɺ.ʇ., ʂʘʪʮʦʚ ɺ.ʄ., ʄʠʨʚʠʩ ɺ.ʄ., ɻʦʚʦʨʢʦʚʘ ɺ.ɸ., ʇʘʚʣʦʚʘ ʊ.ɺ. 
ʂʣʠʤʘʪ ʈʦʩʩʠʠ ʚ XXI ʚʝʢʝ. ʏʘʩʪʴ 3. ɹʫʜʫʱʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʘʥʩʘʤʙʣʷ ʤʦʜʝʣʝʡ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ ʠ 

ʦʢʝʘʥʘ CMIP3 // ʄʝʪʝʦʨʦʣʦʛʠʷ ʠ ʛʠʜʨʦʣʦʛʠʷ. ς 2008. ς ̄ 9. ς ʉ. 5-21. 

9. ʄʦʭʦʚ ʀ.ʀ., ʉʝʤʝʥʦʚ ɺ.ɸ., ʍʦʥ ɺ.ʏ. ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ 
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ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʚʦʜʳ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʨʝʢ 

ʨʦʩʩʠʡʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚʦʜʦʩʙʦʨʘ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ 

ʈʝʢʘ 
ʇʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ 

ɿʘʤʳʢʘʶʱʠʡ ʩʪʚʦʨ ʋʩʪʴʝʚʦʡ ʩʪʚʦʨ 

ʧʣʦʱʘʜʴ 

ʚʦʜʦʩʙʦʨʘ, 

ʪʳʩ. ʢʤ
2
 

ʨʘʩʭʦʜ, 

ʤ
3
/ʩ 

ʦʙʲʝʤ 

ʩʪʦʢʘ, 

ʢʤ
3
 

ʤʦʜʫʣʴ 

ʩʪʦʢʘ, 

ʣ/ʩĀʢʤ
2 

ʩʣʦʡ 

ʩʪʦʢʘ, ʤʤ 

ʧʣʦʱʘʜʴ 

ʚʦʜʦ-

ʩʙʦʨʘ, ʪʳʩ. 

ʢʤ
2
 

ʦʙʲʝʤ 

ʩʪʦʢʘ, ʢʤ
3
 

ʈʝʢʠ ɽʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʇʦʥʦʡ 1935ï2013 15,3 174 5,50 11,4 359 15,5 5,55 

ʂʦʚʜʘ 1935ï2013 26,0 277 8,75 10,7 337 26,1 8,80 

ʂʝʤʴ 1936ï2013 27,6 275 8,68 9,96 314 27,7 8,70 

ʅʠʞʥʠʡ ɺʳʛ 1956ï2000 26,5 267 8,43 10,1 318 27,1 8,60 

ʆʥʝʛʘ 1935ï2013
1
 55,7 500 15,8 9,0 283 56,9 16,2 

ʉʝʚʝʨʥʘʷ 

ɼʚʠʥʘ 
1935ï2013 348 3180 100 9,1 288 357 103 

ʄʝʟʝʥʴ 1935ï2013 56,4 638 20,1 11,3 357 78,0 27,3 

ʇʝʯʦʨʘ 1935ï2013 248 3470 110 14,0 442 322 147 

ʈʝʢʠ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

ʆʙʴ 1935ï2013 
2430

2 

2953 
12600 398 

5,2
 

4,3 

164 

135 

2470 

2990 
408 

ʅʘʜʳʤ 

1955ï1991, 

2000ï2004, 

2011ï2013 

48,0 450 14,2 9,4 296 64,0 18,1 

ʇʫʨ 1939ï1991 95,1 900 28,4 9,5 299 112 32,9 

ʊʘʟ 1962ï1996 100 1060 33,5 10,6 335 150 45,8 

ɽʥʠʩʝʡ 1936ï2013 2440 18600 587 7,6 241 2580 632 

ʇʷʩʠʥʘ
 

ï 166 ï ï ï ï 182 71,2 

ʅʠʞʥʷʷ 

ʊʘʡʤʳʨʘ
 1944ï1994 123 1050 33,2 8,5 270 124 33,5

 

ʍʘʪʘʥʛʘ 1961ï1994 275 (2310) (73,0) (8,4) (265) 364 (87,1)
 

ɸʥʘʙʘʨ 1943ï2013
1
 78,8 467 14,7 5,9 187 100 18,0

 

ʆʣʝʥʝʢ 1936ï2013
1
 198 1120 35,3 5,7 179 219 38,8 

ʃʝʥʘ 1935ï2013 2430 17100 540 7,0 222 2490 550 

ʗʥʘ 1935ï2013
1
 224 1065 33,6 4,8 150 238 35,1 

ʀʥʜʠʛʠʨʢʘ 1937ï2013
1 

305 1640 51,8 5,4 170 360 55,4 

ɸʣʘʟʝʷ 1962ï2013
1 

29,0 51,7 1,63 1,8 56 64,7 3,3 

ʂʦʣʳʤʘ 1935ï2013
1 

526 3290 104 6,3 197 647 124 

ɸʤʛʫʵʤʘ 1944ï1990 26,7 273 8,65 10,3 324 28,1 9,18 

ʇʨʠʤʝʯʘʥʠʷ. 1 ï ʜʘʥʥʳʝ ʥʝʧʦʣʥʳʝ, ʩʨʝʜʥʠʡ ʩʪʦʢ ʧʨʠʚʝʜʝʥ ʢ ʤʥʦʛʦʣʝʪʥʝʤʫ ʧʝʨʠʦʜʫ; 2 

ï ʚ ʯʠʩʣʠʪʝʣʝ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ (ʚʢʣʶʯʘʷ ʙʝʩʩʪʦʯʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ) 



ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʫʰʠ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 
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ʊʘʙʣʠʮʘ 2 ï ɺʥʫʪʨʠʛʦʜʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʢʘ ʚʦʜʳ (ʚ %) ʚ ʥʠʟʦʚʴʷʭ ʦʩʥʦʚʥʳʭ ʨʝʢ, 

ʚʧʘʜʘʶʱʠʭ ʚ ʤʦʨʷ ʩʠʙʠʨʩʢʦʛʦ ʩʝʢʪʦʨʘ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ ʠ ʝʛʦ ʠʟʤʝʥʝʥʠʝ 

ʈʝʢʘ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʉʝʟʦʥʥʳʡ ʩʪʦʢ 

ɻʦʜ ʚʝʩʥʘ 

(ʧʦʣʦʚʦʜʴʝ) 
ʣʝʪʦïʦʩʝʥʴ ʟʠʤʘ (ʤʝʞʝʥʴ) 

ʆʙʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʢʘ ʚ 1935ï1975 ʛʛ. 59,8 (5ï8) 29,8 (9ï10) 10,4 (11ï4) 100 

ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ ʚ 

1976ï2013 ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1935ï1975 ʛʛ. 
ï3,2 ï8,9 17,9 ï0,4 

ʚʢʣʘʜ ʚ ʫʚʝʣʠʯʝʥʠʝ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 0 0 100  

ɽʥʠʩʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ 1936ï1975 ʛʛ. 67,4 (5ï7) 24,9 (8ï10) 7,7 (11ï4) 100 

ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ ʚ 

1976ï2013 ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1935ï1975 ʛʛ. 
ï4,9 ï6,9 68,4 5,4 

ʚʢʣʘʜ ʚ ʫʚʝʣʠʯʝʥʠʝ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 0 0 100  

ʆʣʝʥʝʢ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ 1936ï1975 ʛʛ. 76,8 (5ï7) 22,8 (8ï10) 0,4 (11ï4) 100 

ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ ʚ 

1976ï2013 ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1935ï1975 ʛʛ. 
7,8 26,9 28,5 12,2 

ʚʢʣʘʜ ʚ ʫʚʝʣʠʯʝʥʠʝ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 48 50 2  

ʃʝʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ 1935ï1975 ʛʛ. 62,1 (5ï7) 34,5 (8ï10) 3,4 (11ï4) 100 

ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ ʚ 

1976ï2013 ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1935ï1975 ʛʛ. 
4,6 3,1 46,3 7,4 

ʚʢʣʘʜ ʚ ʫʚʝʣʠʯʝʥʠʝ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 41 15 44  

ʗʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ 1935ï1975 ʛʛ. 77,4 (5ï8) 22,3 (9ï10) 0,3 (11ï4) 100 

ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ ʚ 

1976ï2013 ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1935ï1975 ʛʛ. 
6,3 39,7 ï8,1 10,1 

ʚʢʣʘʜ ʚ ʫʚʝʣʠʯʝʥʠʝ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 53 47 0  

ʀʥʜʠʛʠʨʢʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ 1936ï1975 ʛʛ. 73,0 (5ï8) 26,1 (9ï10) 0,9 (11ï4) 100 

ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ ʚ 

1976ï2013 ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1935ï1975 ʛʛ. 
4,9 44,1 0,2 10,8 

ʚʢʣʘʜ ʚ ʫʚʝʣʠʯʝʥʠʝ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 38 62 0  

ʂʦʣʳʤʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ 1935ï1975 ʛʛ. 67,3 (5ï7) 31,2 (8ï10) 1,5 (11ï4) 100 

ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ ʚ 

1976ï2013 ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1935ï1975 ʛʛ. 
ï7,5 14,6 169 4,6 

ʚʢʣʘʜ ʚ ʫʚʝʣʠʯʝʥʠʝ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 0 47 53  

ʇʨʠʤʝʯʘʥʠʝ. ɺ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʳ ʛʨʘʥʠʮʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʝʟʦʥʦʚ 

ʊʘʙʣʠʮʘ 3 ï ʆʙʲʝʤʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ (ʤʣʥ ʤ
3
/ʛʦʜ) ʚ ʙʘʩʩʝʡʥʘʭ ʩʠʙʠʨʩʢʠʭ ʨʝʢ, 

ʚʧʘʜʘʶʱʠʭ ʚ ʘʨʢʪʠʯʝʩʢʠʝ ʤʦʨʷ. ʇʦ ʜʘʥʥʳʤ ʠʟ [4] ʠ ʉʭʝʤʘʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (http://www.dpbvu.ru, http://skiovo.enbvu.ru, http://nobwu.ru, 

http://www.amurbvu.ru) 

ɹʘʩʩʝʡʥ ʨʝʢʠ 

ɺ 1981ï1990 ʛʛ. ɺ 2004ï2013 ʛʛ. ɺ 2025ï2030 ʛʛ. 

ʚʦʜʦʟʘʙʦʨ
*
  
ʚʦʜʦʦʪʚʝʜʝʥʠʝ 

ʚ ʨʝʯʥʫʶ ʩʝʪʴ 
ʚʦʜʦʟʘʙʦʨ

*
  
ʚʦʜʦʦʪʚʝʜʝʥʠʝ 

ʚ ʨʝʯʥʫʶ ʩʝʪʴ 
ʚʦʜʦʟʘʙʦʨ

*
  
ʚʦʜʦʦʪʚʝʜʝʥʠʝ 

ʚ ʨʝʯʥʫʶ ʩʝʪʴ 

ʆʙʴ 15927 10291 13762
**

 8748
**

 16300
**

 ï 

ʅʘʜʳʤ ï ï 16,0 9,13 24,8 13,3 

ʇʫʨ ï ï 97,2 35,9 129 40,4 

ʊʘʟ ï ï 1,9 1,2 2,7 0,6 

ɽʥʠʩʝʡ 4909 4237 3009 2633 10060 8818 

ʇʷʩʠʥʘ ï ï 241 180 818 685 

ɸʥʘʙʘʨ ï ï 1,24 1,24 2,4 0,6 

ʆʣʝʥʝʢ ï ï 0,05 0 0,055 0 

ʃʝʥʘ 370 327 298 295 408 320 

ʗʥʘ ï ï 6,6 4,3 9,9 6,6 

ʀʥʜʠʛʠʨʢʘ (5) (2,9) 7,5 4,0 12,5 9,8 

ɸʣʘʟʝʷ ï ï 0,11 ï 0,11 ï 

ʂʦʣʳʤʘ 114 72 56,4 38,8 148,3 86,1 

ɸʥʘʜʳʨʴ ï ï 0,39 0,19 0,96 0,39 

ʇʨʠʤʝʯʘʥʠʷ: 
*
ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʩ ʫʱʝʨʙʦʤ ʜʣʷ ʩʪʦʢʘ), 

**
ʙʝʟ ʜʘʥʥʳʭ ʧʦ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʠ ʂʅʈ; ʚ ʩʢʦʙʢʘʭ ï ʦʯʝʥʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ 

http://www.dpbvu.ru/deyatelnost/skiovo
http://skiovo.enbvu.ru/
http://nobwu.ru/index.php/ndvskiovo
http://www.amurbvu.ru/deyatelnost/skiovo
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ʄʀʂʈʆʕʃɽʄɽʅʊʓ ɺ ɼʆʅʅʓʍ ʆʊʃʆɾɽʅʀʗʍ ʆɿɽʈ 

ʃɸʅɼʐɸʌʊʅʓʍ ɿʆʅ ʉʀɹʀʈʀ 
ʄʘʣʠʢʦʚʘ ʀ.ʅ., ʉʪʨʘʭʦʚʝʥʢʦ ɺ.ɼ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʣʦʛʠʠ ʉʆ ʈɸʅ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 

e-mail: michurina@igm.nsc.ru  

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʝʨ ʠ 

ʧʦʯʚʘʭ ʠʭ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʉʠʙʠʨʠ. ʉʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʨʠʨʦʜʥʳʭ 

ʦʙʩʪʘʥʦʚʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʦʥʦʚʳʤ ʟʥʘʯʝʥʠʷʤ ʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 100-150 ʣʝʪ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ Cd ʠ Hg. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʬʦʥʦʚʳʝ ʦʮʝʥʢʠ, ʷʚʣʷʶʪʩʷ ʤʠʥʝʨʘʣʴʥʳʡ 

ʩʦʩʪʘʚ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʟʝʨʥʳʭ ʩʠʩʪʝʤ ʘ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʥʜʰʘʬʪʥʳʝ ʟʦʥʳ, ʧʦʯʚʳ, ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʉʠʙʠʨʴ. 

 

TRACE ELE MENTS IN LAKE SEDIMENTS OF LANDSCAPE ZONES IN SIBERIA  

Malikova I.N., Strakhovenko V.D. 

Institute of Geology and Mineralogy SB RAS, Novosibirsk, Russia 

e-mail: michurina@igm.nsc.ru  

Abstract. In this work, the content of trace elements in sediments of lakes and soils of their catchment 

areas of landscape zones in Siberia is considered. The content of trace elements in natural environment corresponds 

to the background values and did not change significantly in the last 100-150 years, except for Cd and Hg. Main 

factors affecting the background assessment are the mineral composition of bottom sediments and the location of 

lake systems in landscape zones. 

Keywords: landscape zones, soils, sediments, trace elements, Siberia. 

ɺʚʝʜʝʥʠʝ 

ʇʦʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʘʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʚ ʨʘʟʥʳʭ 

ʣʘʥʜʰʘʬʪʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʘʞʥʫʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ 

ʧʨʦʙʣʝʤʫ ʛʝʦʭʠʤʠʠ. ʃʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʵʣʝʤʝʥʪʦʚ ʠ ʬʦʨʤʳ ʠʭ ʥʘʭʦʞʜʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ, ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʠʭ ʨʝʛʠʦʥʘʣʴʥʳʝ ʬʦʥʦʚʳʝ ʫʨʦʚʥʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʘʥʦʤʘʣʠʡ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʦʟʝʨ. ɻʝʦʭʠʤʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʦʟʝʨʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʮʝʥʢʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʬʦʥʘ. Cʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʟʫʯʝʥʥʦʩʪʠ 

ʛʝʦʭʠʤʠʠ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʤʘʣʳʭ ʦʟʝʨ ʉʠʙʠʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʝʪ ʦʪ 

ʠʟʫʯʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʜʣʷ ʦʟʝʨ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʦʚ ʤʠʨʘ.  

ɹʦʣʴʰʫʶ ʨʦʣʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʧʝʨʥʳʭ, ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠʛʨʘʝʪ ʠʟʫʯʝʥʠʝ ʦʟʝʨʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʡʦʥʘʭ, 

ʫʜʘʣʝʥʥʳʭ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ 
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ʬʦʥʦʚʳʭ ʩʦʜʝʨʞʘʥʠʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʤʘʣʳʭ ʦʟʝʨ 

ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦ- ʠ 

ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʩʥʦʚʥʳʭ ʜʝʧʦʥʠʨʫʶʱʠʭ ʩʨʝʜʘʭ: ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʝʨ 

ʠ ʧʦʯʚ ʠʭ ʚʦʜʦʩʙʦʨʦʚ ʚ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥʘʭ ʉʠʙʠʨʠ. ʆʩʥʦʚʥʳʝ 

ʣʘʥʜʰʘʬʪʥʳʝ ʟʦʥʳ: ʪʫʥʜʨʦʚʘʷ ʠ ʣʝʩʦʪʫʥʜʨʦʚʘʷ (ʗʅɸʆ), ʩʝʚʝʨʦ-ʪʘʝʞʥʘʷ 

(ʗʅɸʆ, ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ, ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ), ʟʦʥʘ ʶʞʥʦʡ ʪʘʡʛʠ 

(ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʠ), ʣʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ (ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʠ ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʠ, ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ), ʩʪʝʧʥʘʷ ʠ 

ʩʫʭʦʩʪʝʧʥʘʷ (ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʠ 

ʊʫʚʘ), ʛʦʨʥʦ-ʪʘʝʞʥʘʷ ʠ ʛʦʨʥʦ-ʩʪʝʧʥʘʷ (ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʀʨʢʫʪʩʢʘʷ, 

ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ, ɸʣʪʘʡ, ʊʫʚʘ). 

ʆʪʙʦʨ ʧʨʦʙ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʚʝʜʝʥ ʜʚʫʤʷ ʪʠʧʘʤʠ 

ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʚ: ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʩ ʣʝʧʝʩʪʢʦʚʳʤ ʟʘʪʚʦʨʦʤ ʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʩ ʚʘʢʫʫʤʥʳʤ ʟʘʪʚʦʨʦʤ ʢʦʥʩʪʨʫʢʮʠʠ ʅʇʆ çʊʘʡʬʫʥè, 

ʧʦʟʚʦʣʷʶʱʠʤ ʠʟʚʣʝʢʘʪʴ ʠʣʠʩʪʳʝ ʩʠʣʴʥʦʦʙʚʦʜʥʝʥʥʳʝ ʠ ʧʝʩʯʘʥʠʩʪʳʝ ʦʩʘʜʢʠ. 

ʂʝʨʥ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʧʨʦʙʦʚʘʥ ʧʦ-ʠʥʪʝʨʚʘʣʴʥʦ ʩ ʰʘʛʦʤ 1 ʩʤ ʠʣʠ 3 ʩʤ ʥʘ 

ʛʣʫʙʠʥʫ ʦʪ 30 ʜʦ 90 ʩʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʠ ʚʷʟʢʦʩʪʠ ʦʩʘʜʢʘ. 

ʆʩʘʜʢʠ ʚʳʩʫʰʠʚʘʣʠʩʴ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʆʩʘʜʢʠ ʚʳʩʫʰʠʚʘʣʠʩʴ 

ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʇʦʯʚʳ ʦʪʙʠʨʘʣʠʩʴ ʥʘ ʥʝʥʘʨʫʰʝʥʥʳʭ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʮʝʣʠʥʥʳʭ, ʫʯʘʩʪʢʘʭ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ. 

ʄʘʩʩʦʚʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʧʦ ʚʝʨʭʥʠʤ ʧʦʯʚʝʥʥʳʤ ʛʦʨʠʟʦʥʪʘʤ: 

ʧʝʨʝʛʥʦʡʥʦʤʫ ʠ ʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʤʫ, ʘ ʚ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʘʭ ʜʦ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ. 

ʄʠʢʨʦ- ʠ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʳ ʚ ʧʦʯʚʘʭ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦʡ ʘʙʩʦʨʙʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʘʤʝʥʥʦʡ ʠ ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʦʡ ʘʪʦʤʠʟʘʮʠʠ. ʈʪʫʪʴ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʤʝʪʦʜʦʤ çʭʦʣʦʜʥʦʛʦ ʧʘʨʘè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʠʢʠ 
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ʬʠʨʤʳ çʇʝʨʢʠʥ-ʕʣʤʝʨè.  

ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʩʩʣʝʜʦʚʘʣʩʷ ʧʦʜ 

ʙʠʥʦʢʫʣʷʨʦʤ ʠ ʯʘʩʪʠʯʥʦ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʬʘʟʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʨʝʥʪʛʝʥʦʚʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʀɻʄ ʉʆ ʈɸʅ (ʘʥʘʣʠʪʠʢ ʉʦʣʦʪʯʠʥʘ ʕ.ʇ.). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʨʝʜʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʦʟʝʨ ʠ ʧʦʯʚʘʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 ʠ 2. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʩ ʩʦʩʪʘʚʦʤ ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ [7] 

(ʨʠʩ. 1) ʧʦʢʘʟʘʣʦ ʠʟʙʳʪʦʯʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ Ca, Sr, Cd, Sb, Cr, Ni, Cu ʠ ʦʙʝʜʥʝʥʠʝ Na, Si, Al , Be, K, Th, 

Ba, ʪʦ ʝʩʪʴ ʪʝʨʨʠʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʆʩʦʙʝʥʥʦ ʥʠʟʢʠʝ ʩʦʜʝʨʞʘʥʠʷ Li, Na, 

Mg, K, Ca, Mn, Sr, Ba ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʣʝʩʦʪʫʥʜʨʦʚʳʭ/ʪʫʥʜʨʦʚʳʭ 

ʣʘʥʜʰʘʬʪʦʚ.  

 

 
ʈʠʩ. 1 ï ʋʩʨʝʜʥʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʦʟʝʨ ʥʦʨʤʠʨʦʚʘʥʥʳʝ 

ʢ ʟʥʘʯʝʥʠʷʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ* [7] ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʉʠʙʠʨʠ 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʩʦʜʝʨʞʘʥʠʷʤ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ ʟʥʘʯʝʥʠʷ Mg, 

V, Co, Zn. ɼʣʷ ʧʦʯʚ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʜʘʥʥʳʤʠ ʜʣʷ 

ʧʦʯʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [3, 4] ʠ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʜʣʷ ʧʦʯʚ ʢʦʥʪʠʥʝʥʪʦʚ [6] 

ʧʦ Be, Co, Ni, Cr, Zn, Sr, Ba, Pb, Cu, U, Th, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʯʚ 

ʣʝʩʦʪʫʥʜʨʦʚʦʡ ʟʦʥʳ (ʨʠʩ. 2). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʨʷʜʫ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ [3, 4], 
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ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʘʭ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʭ 

ʣʘʥʜʰʘʬʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ ʚʢʣʘʜʘ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʬʦʥʘ ʠ ʣʦʢʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʪʷʞʝʣʳʤʠ 

ʤʝʪʘʣʣʘʤʠ. 

ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʷʤ ʠʟʫʯʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʦʟʝʨ ʉʠʙʠʨʠ ʠ ʧʦʯʚ ʠʭ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ 

(ʨʠʩ. 3) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʟʥʘʯʠʤʦ (ʩ ʫʯʝʪʦʤ 3♫) ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ Ca, Sr, Sb, ʭʦʪʷ ʨʘʟʥʳʝ ʵʣʝʤʝʥʪʳ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʠʣʠ 

ʤʝʥʴʰʫʶ ʩʪʝʧʝʥʴ ʦʪʣʠʯʠʷ. ɿʘʬʠʢʩʠʨʦʚʘʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʘ ʚ 

ʦʩʘʜʢʘʭ ʦʟʝʨ ʚʩʝʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ï Mn ʠ U. ʇʦʚʳʰʝʥʥʳʝ 

ʩʦʜʝʨʞʘʥʠʷ Be, Ca, Cr, Mn, Fe, Co, Ni, Cu, Zn, Cd, Sb, Hg, Pb ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʯʚʘʤʠ, ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʣʝʩʦʪʫʥʜʨʦʚʦʡ/ʪʫʥʜʨʦʚʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʟʦʥʳ. 

 
ʈʠʩ. 2 ï ʋʩʨʝʜʥʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʘʭ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ ʦʟʝʨ 

ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʢ ʟʥʘʯʝʥʠʷʤ ʧʦʯʚ ʢʦʥʪʠʥʝʥʪʘ* [6] ʠʟ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ 

ʉʠʙʠʨʠ 

ʇʦʚrh ʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ Sr ʭʘʨʘʢʪʝʨʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʜʣʷ ʣʘʥʜʰʘʬʪʦʚ 

ʩ ʜʝʬʠʮʠʪʦʤ ʚʣʘʛʠ, ʘ Cd ʠ Sb ï ʩ ʧʦʚʳʰʝʥʥʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ. ʅʘʠʙʦʣʝʝ 

ʙʣʠʟʢʠ ʢ ʨʘʚʥʳʤ ʩʦʜʝʨʞʘʥʠʷʤ ʚ ʧʦʯʚʘʭ ʠ ʦʩʘʜʢʘʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ɺʝ, V, Fe, 

Mn, Pb, Th; ʟʥʘʯʝʥʠʷ ʧʦ ʂ, Na, Si, Al , Ba (ʪʝʨʨʠʛʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ) 

ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʚ ʧʦʯʚʘʭ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʦʩʪʘʚʳ ʦʩʘʜʢʦʚ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʠʭ 

ʤʠʥʝʨʘʣʴʥʳʡ ʪʠʧ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʨʘʚʥʝʥʠʝ ʫʩʨʝʜʥʝʥʥʳʭ 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

136 

ʩʦʜʝʨʞʘʥʠʡ ʵʣʝʤʝʥʪʦʚ ʚ ʦʟʝʨʥʳʭ ʠʣʘʭ ʨʘʟʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ ʥʘ ʧʨʠʤʝʨʝ ɹʘʡʢʘʣʴʩʢʦʛʦ 

ʨʝʛʠʦʥʘ (ʨʠʩ.4). 

 
ʈʠʩ. 3 ï ʋʩʨʝʜʥʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʦʟʝʨ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʢ 

ʟʥʘʯʝʥʠʷʤ ʚ ʧʦʯʚʘʭ ʠʭ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʉʠʙʠʨʠ 

ʉʦʜʝʨʞʘʥʠʷ V, Cu, Co, Ni, Zn, Pb ʚʦ ʚʩʝʭ ʤʠʥʝʨʘʣʴʥʳʭ ʪʠʧʘʭ ʦʩʘʜʢʦʚ 

ʙʣʠʟʢʠ. ʅʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʷʤ ʥʘʙʣʶʜʘʶʪʩʷ ʜʣʷ 

ʢʘʨʙʦʥʘʪʥʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʠʧʦʚ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʦʨʛʘʥʦʛʝʥʥʳʭ ʦʩʘʜʢʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ Cd, Sb, Hg, U, ʥʝʩʢʦʣʴʢʦ ʠʤ ʫʩʪʫʧʘʶʪ 

Si, V, Fe, Ni; ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʦʩʘʜʢʘʭ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʠʤʝʶʪ Be, 

Mg, Ca, Sr, Sb, Hg ʠ ʧʦʥʠʞʝʥʳ ʩʦʜʝʨʞʘʥʠʷ Si, Al , K, Ti, Th. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩʚʷʟʘʥʘ ʩ ʪʝʨʨʠʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʦʩʘʜʢʘʭ 

ʜʘʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʪʠʧʘ ʥʘ ʫʨʦʚʥʝ ʩʦʜʝʨʞʘʥʠʡ ʚ ʚʝʨʭʥʝʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ Na, Sb, Cd, Hg. ɿʘ ʩʯʝʪ ʢʘʨʙʦʥʘʪʥʳʭ 

ʠ ʦʨʛʘʥʦʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʪʝʨʨʠʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ R-ʪʠʧʘ 

ʚʳʷʚʠʣ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʚ ʪʨʝʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʪʠʧʘʭ. ʍʘʨʘʢʪʝʨʥʳʝ ʵʣʝʤʝʥʪʳ ʪʝʨʨʠʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ï Al, 

K, Ba, Fe, Th, Co, Ni, V, Cu, Zn (ʢʣʘʫʩʪʦʬʠʣʳ); ʢʘʨʙʦʥʘʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ï 

Ca, Mg, Mn, Sr, Na, CO2, U (ʢʘʨʙʦʥʘʪʦʬʠʣʳ); ʦʨʛʘʥʦʛʝʥʥʦʡ ï H2O, nnn, Hg, 

Sb, As, Li , Pb, Cd (ʦʨʛʘʥʦʬʠʣʳ, ʙʠʦʬʠʣʳ). 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʩʦʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʝʤʥʝʟʝʤʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʚʷʟʘʥʳ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ 
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ʪʝʨʨʠʛʝʥʥʦʡ ʯʘʩʪʠ ʢʚʘʨʮʘ, ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʠ ʩʣʶʜ, ʘ ʪʘʢʞʝ ʙʠʦʛʝʥʥʳʤ ʝʛʦ 

ʥʘʢʦʧʣʝʥʠʝʤ (ʦʙʣʦʤʢʠ ʩʢʝʣʝʪʦʚ ʙʠʦʪʳ). ɿʥʘʯʠʪʝʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ Ca, Sr, 

Mg, Mn ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʦʩʘʜʢʘʭ ʢʘʣʴʮʠʪʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʠ. ɺ ʚʠʜʝ ʧʨʠʤʝʩʝʡ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʛʠʜʨʦʩʣʶʜʳ, 

ʭʣʦʨʠʪ, ʩʤʝʢʪʠʪ, ʜʦʣʦʤʠʪ, ʘʨʘʛʦʥʠʪ, ʧʠʨʠʪ, ʘʤʬʠʙʦʣ, ʛʠʧʩ, ʪʝʥʘʨʜʠʪ. ʕʪʦ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʨʘʟʣʠʯʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʦʩʘʜʢʘʭ.  

 
ʈʠʩ. 4 ï ʋʩʨʝʜʥʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʝʨ ʨʘʟʥʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʪʠʧʦʚ (ɹʘʡʢʘʣʴʩʢʠʡ ʨʝʛʠʦʥ) ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʢ ʩʦʜʝʨʞʘʥʠʶ ʚ ʚʝʨʭʥʝʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ** [7] 

ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʘʭ ʠ ʜʦʥʥʳʭ 

ʦʩʘʜʢʘʭ, ʚ ʥʘʠʙʦʣʝʝ ʦʙʱʝʤ ʚʠʜʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʦʩʪʘʚʦʤ ʠʭ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ. ʉʦʩʪʘʚʳ ʦʟʝʨʥʳʭ ʚʦʜ ʚ ʦʩʥʦʚʥʳʭ ʯʝʨʪʘʭ ʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʪ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʟʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʨʘʟʥʳʭ 

ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʉʠʙʠʨʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʬʘʢʪʦʨʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʪʦʨʳʭ ʥʦʩʠʪ ʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ (ʢʣʠʤʘʪ, 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʪʠʧ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ 

ʜʨ.) [1]. ʉʦʩʪʘʚʳ ʧʦʜʟʝʤʥʳʭ ʠ ʦʟʝʨʥʳʭ ʚʦʜ ʠʟʤʝʥʷʶʪʩʷ ʦʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʭ 

ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʳʭ, ʛʣʝʝʚʳʭ ʧʨʝʩʥʳʭ ʠ ʫʣʴʪʨʘʧʨʝʩʥʳʭ, ʩʣʘʙʦʢʠʩʣʳʭ ʚ 

ʪʫʥʜʨʦʚʦʡ/ʣʝʩʦʪʫʥʜʨʦʚʦʡ ʟʦʥʝ ʜʦ ʩʦʣʦʥʦʚʘʪʳʭ, ʩʣʘʙʦʱʝʣʦʯʥʳʭ ʭʣʦʨʠʜʥʦ-
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ʩʫʣʴʬʘʪʥʳʭ ʠ ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʭ ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʭ ʚ ʩʪʝʧʥʦʡ 

/ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ʩ ʠʩʧʘʨʠʪʝʣʴʥʳʤ ʨʝʞʠʤʦʤ ʚ ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ 

ʉʠʙʠʨʠ ʙʳʣʘ ʜʘʥʘ ʉ.ɸ. ʐʚʘʨʮʝʚʳʤ [5]. 

ʅʦʨʤʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜʘʭ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʧʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʷʤ ʜʣʷ ʚʦʜ ʉʠʙʠʨʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʪʫʥʜʨʦʚʦʡ /ʣʝʩʦʪʫʥʜʨʦʚʦʡ ʟʦʥʝ ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʡ Al ʠ Sb. ɺ ʚʦʜʘʭ ʪʘʝʞʥʦʡ ʟʦʥʳ ʩʦʦʪʥʦʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʡ ʙʣʠʟʢʦ ʢ 1 ʧʦ Li, Be, Mg, K, Ca, Fe, Hg, ʘ ʧʦ Na, Si, Ti, Mn, Co, 

Cu, Pb ʦʥʠ ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʷ ʜʣʷ ʪʫʥʜʨʦʚʦʡ/ʣʝʩʦʪʫʥʜʨʦʚʦʡ ʟʦʥʳ. ɺ ʚʦʜʘʭ 

ʩʪʝʧʥʦʡ/ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʧʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʥʘʙʣʶʜʘʶʪʩʷ ʩʘʤʳʝ ʚʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ, ʠ ʧʦ ʥʝʢʦʪʦʨʳʤ ʵʣʝʤʝʥʪʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ Na, Be, Li , 

Mg, Ca ʚ 2 ʨʘʟʘ ʠ ʙʦʣʝʝ ʧʨʝʚʳʰʘʶʪ ʩʨʝʜʥʠʝ. ɺ ʚʦʜʦʝʤʘʭ ʩ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʅ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʚʝʜʝʥʠʷ ʨʷʜʘ ʵʣʝʤʝʥʪʦʚ ʠʟ ʚʦʜʳ ʠ ʠʭ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʚ 

ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ. ɺ ʪʫʥʜʨʦʚʦʡ/ʣʝʩʦʪʫʥʜʨʦʚʦʡ ʟʦʥʝ ʥʘʢʦʧʣʝʥʠʶ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʢ ʧʦʯʚʘʤ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʣʘʙʦ ʨʘʟʚʠʪʳʝ ʧʨʦʮʝʩʩʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʠʟʢʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʟʝʨʥʫʶ ʚʦʜʫ. 

ɸʥʘʣʠʟ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʙʦʙʱʘʶʱʠʭ 

ʨʘʟʨʝʟʘʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʦʟʝʨ ʧʦ ʣʘʥʜʰʘʬʪʥʳʤ ʟʦʥʘʤ ʉʠʙʠʨʠ ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʠʪʴ ʜʚʘ ʪʠʧʘ [ʨʠʩ. 5]. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʷʤ ʙʦʣʴʰʠʥʩʪʚʘ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (Cu, Zn, Cr, Ni, Co, Be, Sb, Mn, ʠ ʜʨ.). ɼʨʫʛʦʡ ʪʠʧ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʜʣʷ Hg, Cd, ʠʥʦʛʜʘ ʈb: ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʨʝʟʦʚ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɼʣʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʦʚ ʧʦʜʦʙʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʚʦʜʦʝʤʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʦʢʦʣʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ. 
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ʈʠʩ. 5 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʫʩʨʝʜʥʝʥʥʳʭ ʨʘʟʨʝʟʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʉʠʙʠʨʠ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʦʜʝʨʞʘʥʠʷʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ 

ʦʟʝʨ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 100-150 ʣʝʪ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʠʟʤʝʥʝʥʠʷ 

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʬʦʥʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʘʥʝʝ ʩʜʝʣʘʥʥʳʡ ʚʳʚʦʜ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʨʝʛʠʦʥʘʤ ʉʠʙʠʨʠ [2]. ʉʦʜʝʨʞʘʥʠʷ Cd ʠ Hg ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʣʦʢʘʣʴʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ. 
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ɺʳʚʦʜʳ 

1. ʉʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʝʨ ʚ 

ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʉʠʙʠʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʦʥʦʚʳʤ ʟʥʘʯʝʥʠʷʤ ʠ ʥʝ 

ʧʨʝʪʝʨʧʝʣʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 100-150 ʣʝʪ. 

ʉʦʜʝʨʞʘʥʠʷ Cd ʠ Hg ʫʚʝʣʠʯʠʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʥʦ 

ʙʣʠʟʢʠ ʢ ʫʨʦʚʥʶ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ. 

2. ʉʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʘʭ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʟʘʚʠʩʷʪ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʟʝʨʥʳʭ ʩʠʩʪʝʤ ʚ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥʘʭ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

3. ʇʦ ʫʩʨʝʜʥʝʥʥʳʤ ʜʘʥʥʳʤ ʩʦʜʝʨʞʘʥʠʡ ʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʨʘʟʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʪʠʧʦʚ, ʪʝʨʨʠʛʝʥʥʳʝ ʠ ʦʨʛʘʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ 

ʦʩʘʜʢʠ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʜʝʨʞʘʥʠʷʤ ʚ ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʢʦʨʝ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʘ 0330-2016-0011 ʠ 

ʎʂʇ ʄʥʦʛʦʵʣʝʤʝʥʪʥʳʭ ʠ ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʆ ʈɸʅ. 
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ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʦʟʝʨ ʠ ʧʦʯʚʘʭ ʠʭ 

ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʉʠʙʠʨʠ 

ʃʘʥʜʰʘʬʪ 
Mg Ca K Na Fe Mn V Li  Sr Ba 

% ʤʛ/ʢʛ 

ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ( ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ) 

ʣʝʩʦ-ʪʫʥʜʨʦʚʳʡ 0,2Ñ0,1 0,4Ñ0,2 0,5Ñ0,2 0,3Ñ0,1 1,4Ñ0,9 264Ñ240 38Ñ21 7Ñ5 44Ñ21 231Ñ112 

ʩʪʝʧʥʦʡ 1,7Ñ1,5 7,1Ñ14 1,5Ñ0,8 1,2Ñ1,1 2,2Ñ0,8 624Ñ701 56Ñ41 24Ñ18 672Ñ985 402Ñ356 

ʣʝʥʪʦʯʥʳʝ ʙʦʨʳ 1,2Ñ0,5 7,4Ñ6,8 1,1Ñ0,7 1,3Ñ1,2 3,5Ñ2,1 419Ñ356 43Ñ32 20Ñ18 736Ñ921 325Ñ302 

ʪʘʝʞʥʳʡ 1Ñ1 1,8Ñ1,2 1,3Ñ0,9 1,0Ñ0,5 2,8Ñ2,5 715Ñ290 47Ñ35 12Ñ8 120Ñ99 329Ñ317 

ʛʦʨʥʦ-ʩʪʝʧʥʦʡ 1,1Ñ1,3 17Ñ21 0,9Ñ0,4 0,9Ñ1,0 1,2Ñ0,6 763Ñ530 43Ñ27 17Ñ15 1093Ñ998 279Ñ112 

ʛʦʨʥʦ-ʪʘʝʞʥʳʡ 1,0Ñ1,1 2,6Ñ2,7 1,4Ñ0,9 1,2Ñ1,0 3,5Ñ1,9 530Ñ230 61Ñ42 27Ñ18 280Ñ285 305Ñ234 

ʋʩʨʝʜʥʝʥʥʳʡ 

ʩʦʩʪʘʚ 
0,9Ñ0,2 6,0Ñ8,5 1,1Ñ0,6 1,0Ñ0,5 2,4Ñ0,7 552Ñ313 48Ñ26 18Ñ15 491Ñ487 312Ñ156 

ʇʦʯʚʘ( ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ) 

ʣʝʩʦ-ʪʫʥʜʨʦʚʳʡ 0,2Ñ0,1 0,2Ñ0,1 0,7Ñ0,4 0,4Ñ0,2 1,2Ñ0,5 118Ñ112 48Ñ22 8Ñ5 82Ñ56 359Ñ309 

ʩʪʝʧʥʦʡ 0,8Ñ0,4 2,7Ñ2,7 1,7Ñ1,5 1,7Ñ1,1 2,4Ñ1,1 702Ñ356 71Ñ54 15Ñ11 362Ñ285 515Ñ411 

ʣʝʥʪʦʯʥʳʝ ʙʦʨʳ 0,2Ñ0,2 1,1Ñ0,9 1,6Ñ0,8 1,7Ñ0,7 1,1Ñ0,5 690Ñ389 56Ñ25 9Ñ8 134Ñ124 356Ñ298 

ʪʘʝʞʥʳʡ 0,7Ñ0,6 1,2Ñ0,9 1,6Ñ1,4 1,4Ñ1,2 3,0Ñ2,0 693Ñ348 49Ñ41 18Ñ15 186Ñ152 451Ñ401 

ʛʦʨʥʦ-ʩʪʝʧʥʦʡ 1,2Ñ1,1 2,1Ñ1,4 1,6Ñ1,1 1,6Ñ0,9 2,7Ñ2,1 834Ñ784 122Ñ89 12Ñ8 112Ñ101 521Ñ552 

ʛʦʨʥʦ-ʪʘʝʞʥʳʡ 0,6Ñ0,3 1,6Ñ1,1 1,9Ñ1,2 1,8Ñ1,1 3,9Ñ1,8 800Ñ501 64Ñ31 18Ñ11 225Ñ211 508Ñ504 

ʋʩʨʝʜʥʝʥʥʳʡ 

ʩʦʩʪʘʚ 
0,6Ñ0,4 1,5Ñ1,0 1,5Ñ1,1 1,4Ñ0,7 2,4Ñ0,9 640Ñ322 68Ñ28 13Ñ9 184Ñ172 451Ñ453 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚ ʧʦʯʚʘʭ ɿʘʧ. ʉʠʙʠʨʠ*  2,5Ñ1,0 797Ñ440 87Ñ34  209Ñ127 541Ñ202 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʚʝʨʭʥʝʡ  

ʢʦʥʪʠʥ. ʢʦʨʳ** 

1,3 3,0 2,8 2,9 3,5 600 60 20 350 550 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʧʦʯʚ ʢʦʥʪʠʥʝʥʪʦʚ** 
0,6 1,4 1,4 0,6 3,8 500 90 30 220 500 

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʝʜʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʤʛ/ʢʛ) ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ ʦʟʝʨ ʠ ʧʦʯʚʘʭ 

ʠʭ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʉʠʙʠʨʠ 
ʃʘʥʜʰʘʬʪ Cd Pb Cu Zn Cr Ni Co Hg Sb Be 

ɼʦʥʥʳʡ ʦʩʘʜʦʢ 

ʣʝʩʦ-ʪʫʥʜʨʦʚʳʡ 0,21Ñ0,1 11Ñ10 10Ñ6 37Ñ30 35Ñ20 18Ñ10 11Ñ4 0,09Ñ0,05 0,4Ñ0,2 0,9Ñ0,5 

ʩʪʝʧʥʦʡ 0,14Ñ0,1 16Ñ8 18Ñ4 49Ñ10 42Ñ27 34Ñ4 9Ñ2 0,04Ñ0,02 0,7Ñ0,6 1,4Ñ1,1 

ʣʝʥʪʦʯʥʳʝ ʙʦʨʳ 0,13Ñ0,05 27Ñ11 18Ñ11 41Ñ15 41Ñ28 31Ñ6 17Ñ5 0,08Ñ0,02 0,4Ñ0,4 1,2Ñ1,0 

ʪʘʝʞʥʳʡ 0,23Ñ0,1 11Ñ4 32Ñ21 54Ñ24 72Ñ41 43Ñ20 12Ñ4 0,07Ñ0,11 1,0Ñ0,9 2Ñ1,8 

ʛʦʨʥʦ-ʩʪʝʧʥʦʡ 0,06Ñ0,04 16Ñ10 19Ñ6 39Ñ35 58Ñ16 23Ñ10 8Ñ7 0,06Ñ0,04 1,6Ñ1,4 0,9Ñ0,9 

ʛʦʨʥʦ-ʪʘʝʞʥʳʡ 0,13Ñ0,1 17Ñ7 25Ñ10 75Ñ40 47Ñ11 29Ñ20 11Ñ5 0,07Ñ0,03 0,7Ñ0,6 1,5Ñ1,2 

ʋʩʨʝʜʥʝʥʥʳʡ 

ʩʦʩʪʘʚ 
0,14Ñ0,09 18Ñ8 22Ñ10 52Ñ32 52Ñ23 32Ñ12 11Ñ4 0,07Ñ0,07 0,9Ñ0,5 1,3Ñ1,1 

ʇʦʯʚʘ 

ʣʝʩʦ-ʪʫʥʜʨʦʚʳʡ 0,13Ñ0,04 9Ñ6 8Ñ4 14Ñ12 27Ñ23 10Ñ9 4Ñ2 0,05Ñ0,08 0,2Ñ0,3 0,4Ñ0,2 

ʩʪʝʧʥʦʡ 0,11Ñ0,05 17Ñ15 24Ñ18 60Ñ51 67Ñ58 31Ñ19 13Ñ5 0,04Ñ0,02 0,7Ñ0,5 1,6Ñ1,1 

ʣʝʥʪʦʯʥʳʝ ʙʦʨʳ 0,10Ñ0,05 21Ñ12 21Ñ12 43Ñ38 61Ñ45 25Ñ21 8Ñ4 0,05Ñ0,03 0,7Ñ0,4 1,1Ñ0,5 

ʪʘʝʞʥʳʡ 0,11Ñ0,04 18Ñ10 22Ñ16 56Ñ26 69Ñ47 35Ñ7 11Ñ5 0,06Ñ0,06 0,4Ñ0,5 1,5Ñ0,7 

ʛʦʨʥʦ-ʩʪʝʧʥʦʡ 0,12Ñ0,08 19Ñ11 25Ñ18 70Ñ61 94Ñ75 34Ñ14 11Ñ5 0,06Ñ0,05 0,4Ñ0,4 1,2Ñ0,3 

ʛʦʨʥʦ-ʪʘʝʞʥʳʡ 0,14Ñ0,05 21Ñ14 28Ñ21 76Ñ58 66Ñ54 29Ñ21 14Ñ7 0,06Ñ0,07 0,8Ñ0,5 1,5Ñ0,4 

ʋʩʨʝʜʥʝʥʥʳʡ 

ʩʦʩʪʘʚ 
0,12Ñ0,07 19Ñ8 24Ñ12 61Ñ25 71Ñ33 31Ñ11 11Ñ6 0,06Ñ0,05 0,6Ñ0,3 1,5Ñ0,6 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚ 

ʧʦʯʚʘʭ ɿʘʧ. ʉʠʙʠʨʠ* 
 18Ñ6 31Ñ14 73Ñ30 84Ñ27 42Ñ12 13Ñ4   2,1Ñ0,9 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʥʪʠʥ. 

ʢʦʨʳ** 

0,10 17 14,3 52 35 18,6 11,6 0,056 0,3 3,1 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʧʦʯʚ ʢʦʥʪʠʥʝʥʪʦʚ** 
0,16 20 23 60 60 20 9 0,11 0,9 1,5 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚ  

ʩʦʚʨʝʤʝʥʥʳʭ ʠʣʘʭ 

ʦʢʝʘʥʦʚ** 

0,28 52 237 130 60 97 65  1,6  

ʇʨʠʤʝʯʘʥʠʝ: ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 
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ɸʥʥʦʪʘʮʠʷ. ɺʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʨʝʢʠ ʉʳʨʜʘʨʴʠ ʠʩʧʳʪʳʚʘʶʪ ʧʦʚʳʰʝʥʥʫʶ ʘʥʪʨʦʧʦʛʝʥʥʫʶ 

ʥʘʛʨʫʟʢʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 2011-2016 ʛʛ. ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʠʭʪʠʦʬʘʫʥʘ ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʠʪʦʢʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʜʝ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʨʳʙ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʡ ʨʝʢʝ ʠ ʝʝ ʧʨʠʪʦʢʘʭ. ʂʘʢ ʤʠʥʠʤʫʤ ʜʣʷ  4 ʚʠʜʦʚ ʨʳʙ 

ʧʨʠʪʦʢʠ ʷʚʣʷʶʪʩʷ ʫʙʝʞʠʱʝʤ.  
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LINKING DIVERSITY OF ICHTHYOFAUNA OF SECONDARY INFLOWS OF THE 

SYRDARYA RIVER TO ABIOTIC PROPERTIES O F THE ENVIRONMENT  
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Abstract. Water ecosystems of the Syrdarya River bear high anthropogenic pressure. Therefore, fish 

diversity and abiotic conditions in some inflows of the main river were investigated in 2011-2016. Concentrations of 

some elements in the waters significantly changed depending on precipitation. Fish composition in the river and its 

tributaries is different. The tributaries are refuge at least for four fish species.    

Keywords: abiotic conditions, ichthyofauna, the Syrdarya River, indigenous 

ʈʝʢʘ ʉʳʨʜʘʨʴʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʜʥʳʭ ʘʨʪʝʨʠʡ ɸʟʠʠ ʠ 

ʧʨʦʭʦʜʠʪ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʥʝʩʢʦʣʴʢʠʭ ʛʦʩʫʜʘʨʩʪʚ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʨʘʚʥʠʥʥʦʛʦ ʪʝʯʝʥʠʷ ʠ ʫʩʪʴʝ ʨʝʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ. ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʴʰʘʝʪ ʧʨʠʪʦʢ ʨʝʯʥʳʭ 

ʚʦʜ ʚ ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ, ʥʦ ʠ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʚʦʜʳ. ʀʩʪʦʯʥʠʢʘʤʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʙʘʩʩʝʡʥʘ ʨ. ʉʳʨʜʘʨʴʠ ʷʚʣʷʶʪʩʷ: ʨʘʟʨʘʙʦʪʢʘ ʨʫʜʥʳʭ ʰʘʭʪ ʚ 

ʚʝʨʭʥʠʭ ʫʯʘʩʪʢʘʭ ʨʝʢʠ ʠ ʝʝ ʧʨʠʪʦʢʦʚ, ʵʨʦʟʠʷ ʠ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʳʝ ʚʦʜʳ 

ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʝʡ, ʙʳʪʦʚʳʝ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʩʪʦʢʠ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ [1]. ɼʦ 1960-ʭ ʛʦʜʦʚ ʧʨʦʤʳʩʝʣ ʨʳʙʳ ʷʚʣʷʣʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʥʷʪʠʡ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʦʰʘʝʤʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ ʦʙʲʝʤ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʦʙʳʚʘʝʤʦʡ ʨʳʙʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
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ʫʤʝʥʴʰʠʣʠʩʴ. ɺ ʩʣʫʯʘʷʭ ʯʨʝʟʤʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʦʜʦʪʦʢʦʚ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʨʝʢʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʫʙʝʞʠʱʘʤʠ ʜʣʷ ʘʙʦʨʠʛʝʥʥʦʡ 

ʠʭʪʠʦʬʘʫʥʳ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʳʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʫʩʣʦʚʠʡ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʧʨʠʪʦʢʘʭ ʠ 

ʩʘʤʦʡ ʨʝʢʝ ʉʳʨʜʘʨʴʝ ʚ ʧʨʝʜʝʣʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ.   

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʠ 

ʀʟʫʯʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʭʪʠʦʬʘʫʥʳ ʠ ʫʩʣʦʚʠʡ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʝʞʝʛʦʜʥʦ ʚ ʠʶʥʝ ʩ 2011 ʧʦ 2016 ʛʦʜʳ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʨʝʢʠ ɸʢʩʫ, 

ɸʨʳʩʪʘʥʜʳ, ɹʘʜʘʤ, ɹʦʨʘʣʜʘʡ, ɹʫʛʫʥʴ, ʂʫʣʘʥ, ʄʘʰʘʪ, ʉʘʨʙʘʩ (ʉʘʨʳʙʘʩ), 

ʐʘʷʥ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʝʢʠ ʉʘʨʙʘʩ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʘʪʘʫʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʪʠʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʦʩʪʘʣʴʥʳʝ ʧʨʠʪʦʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. ʈʝʢʘ ʉʳʨʜʘʨʴʷ ʠʟʫʯʘʣʘʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʘʨʘʛʘʣʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ (ʶʞʥʝʝ ʧʦʩʝʣʢʘ 

ʐʠʠʣʠ).  

ʄʫʪʥʦʩʪʴ ʚʦʜʳ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʪʫʨʙʦʥʝʬʨʠʤʝʪʨʘ HI 93703 

ñHanna Instrumentsò, ʤʠʥʝʨʘʣʠʟʘʮʠʶ, ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʨʅ ï ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʨʠʙʦʨʘ ʪʦʡ ʞʝ ʬʠʨʤʳ HI 98129. ʎʚʝʪ ʚʦʜʳ ʦʧʨʝʜʝʣʷʣʠ 

ʚʠʟʫʘʣʴʥʦ, ʟʘʧʘʭ ï ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠ. ʉʦʜʝʨʞʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʨʦʙʘʭ ʚʦʜʳ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʠʥʜʫʢʪʠʚʥʦ-

ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ (ʀʉʇ-ʄʉ).  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʠʦʥʦʚ ʚ 

ʦʙʨʘʟʮʘʭ ʛʨʫʥʪʘ ʦʪʦʙʨʘʥʥʳʭ ʩ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʙʘʩʩʝʡʥʦʚ ʨʝʢʠ ʉʳʨʜʘʨʴʷ. 

ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʩʷ ʩʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʘʤ ʛʝʦʩʪʘʪʠʩʪʠʢʠ ʧʦ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʛʨʫʧʧʠʨʫʷ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʦʜʦʙʨʘʟʮʳ 

ʦʪʦʙʨʘʥʥʦʛʦ ʛʨʫʥʪʘ ʚ ʥʝʟʘʚʠʩʠʤʳʝ ʦʙʨʘʟʮʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ 

ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ. ɸʥʘʣʠʟ ʠʦʥʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʚʦʜʥʦʡ ʚʳʪʷʞʢʝ (1:5) 

ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʨʅ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʠʦʥʦʚ ʚ ʧʦʣʫʯʝʥʥʦʡ ʚʳʪʷʞʢʝ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ 
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ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʠʦʥʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ (ION-HPLC, Waters), ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʘʯʝʩʪʚʘ SIGMA [4]. ɼʘʥʥʳʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʝʣʝʢʪʠʚʥʦ ʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʪʴ ʩʚʦʙʦʜʥʳʝ ʠ 

ʦʙʤʝʥʥʳʝ ʬʦʨʤʳ ʠʦʥʦʚ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʴʰʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʯʝʩʪʚʘ 

ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ɼʣʷ ʦʪʣʦʚʘ ʨʳʙ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʣʢʦʷʯʝʡʥʳʡ ʙʨʝʜʝʥʴ, ʩʪʘʥʜʘʨʪʥʳʡ 

ʥʘʙʦʨ ʞʘʙʝʨʥʳʭ ʩʝʪʝʡ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʠ ʦʪ 16 ʜʦ 100 ʤʤ ʜʣʠʥʦʡ 25 ʢʘʞʜʘʷ, 

ʨʳʙʦʣʦʚʥʳʝ ʩʘʯʢʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʷʯʝʝʡ 3-5 ʤʤ ʠ ʢʨʶʯʢʦʚʘʷ 

ʩʥʘʩʪʴ. ʏʘʩʪʴ ʨʳʙ ʙʳʣʘ ʚʟʷʪʘ ʠʟ ʧʨʦʤʳʩʣʦʚʳʭ ʫʣʦʚʦʚ ʠ ʫ ʨʳʙʘʢʦʚ-

ʣʶʙʠʪʝʣʝʡ. ʈʳʙʫ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʬʦʨʤʘʣʠʥʝ ʠ ʜʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺʦʜʘ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʩ ʙʦʣʴʰʦʡ ʤʫʪʥʦʩʪʴʶ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ 

ʨʫʩʣʝ ʨ. ʉʳʨʜʘʨʴʠ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʐʠʠʣʠ, ʨ. ɸʢʩʫ ʚʳʰʝ ʧʦʩ. ɸʢʩʫ. ʕʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʯʚʝʥʥʫʶ ʵʨʦʟʠʶ, ʚʳʟʚʘʥʥʫʶ ʘʥʪʨʦʧʦʛʝʥʥʳʤ 

ʥʘʨʫʰʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʩʙʦʨʥʳʭ ʙʘʩʩʝʡʥʦʚ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʝʢ.  

ʈ.ʉʘʨʙʘʩ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʫ ʥʠʞʥʝʡ (ʶʞʥʦʡ) ʛʨʘʥʠʮʳ ʂʘʨʘʪʘʫʩʢʦʛʦ 

ɻʇɿ. ɹʣʘʛʦʜʘʨʷ ʩʪʨʦʛʦʤʫ ʩʦʙʣʶʜʝʥʠʶ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʡʤʝʥʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʟʜʝʩʴ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʥʘʨʫʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʦʵʪʦʤʫ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ ʨ.ʉʘʨʙʘʩ ʚ ʧʨʝʜʝʣʘʭ ʂʘʨʘʪʘʫʩʢʦʛʦ ɻʇɿ 

ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʦʚ ʯʠʩʪʦʪʳ ʜʣʷ ʨʝʢ ʵʪʦʛʦ ʨʝʛʠʦʥʘ. 

ʈ. ɸʨʳʩʪʘʥʜʳ ʠʩʩʣʝʜʦʚʘʥʘ ʚ ʨʘʡʦʥʝ ʛʠʜʨʦʫʟʣʘ, ʥʘʧʨʘʚʣʷʶʱʝʛʦ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʦʜʳ ʥʘ ʦʨʦʰʝʥʠʝ. ɼʦ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʘ ʧʨʦʪʝʢʘʝʪ ʧʦ 

ʫʱʝʣʴʶ ʩ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ, ʛʜʝ ʠʤʝʶʪʩʷ ʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʩ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʚʳʧʘʩʘ ʩʢʦʪʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʆʜʥʘʢʦ 

ʧʦʢʘ ʧʨʦʮʝʩʩʳ ʧʦʯʚʝʥʥʦʡ ʵʨʦʟʠʠ ʥʝ ʷʚʣʷʶʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ.   

ɿʥʘʯʝʥʠʷ ʨʅ ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʥʝʡʪʨʘʣʴʥʳʤ ʚʦ ʚʩʝʭ ʨʝʢʘʭ ʙʘʩʩʝʡʥʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʨ. ɸʨʳʩʪʘʥʜʳ. ɺ ʫʢʘʟʘʥʥʦʡ ʨʝʢʝ ʨʝʘʢʮʠʷ ʚʦʜʳ ʙʳʣʘ 
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ʩʣʘʙʦʱʝʣʦʯʥʦʡ, ʯʪʦ ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʝʢ ʩʦ ʩʥʝʛʦʚʳʤ ʠ ʛʨʫʥʪʦʚʳʤ 

ʧʠʪʘʥʠʝʤ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ (ʙʦʣʴʰʠʤ 

ʚʢʣʘʜʦʤ ʚ ʧʠʪʘʥʠʝ ʨʝʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ ʠ ʜʨ.) 

ʠʣʠ ʞʝ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʢʦʪʦʨʦʝ ʥʘʤ ʧʦʢʘ ʚʳʷʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ.    

ʉʦʜʝʨʞʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʙʘʭ ʚʦʜʳ ʠʟ ʨʝʢ 

ʉʳʨʜʘʨʴʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʞʛʦʜʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʘʣʦʚʦʜʥʳʭ 2011 ʠ 2012 ʛʦʜʘʭ.  

ʉʦʜʝʨʞʘʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟʫʯʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʙʳʣʦ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʚ ʩʘʤʦʡ ʨʝʢʝ ʉʳʨʜʘʨʴʝ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʨ. ʉʳʨʜʘʨʴʷ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʝʤʥʠʢʘ ʚʦʜʳ, 

ʩʦʙʠʨʘʶʱʝʡʩʷ ʠʟ ʤʥʦʛʠʭ ʛʦʨʥʳʭ ʨʝʢ, ʦʜʥʘʢʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʨʝʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʧʦʣʥʷʝʪʩʷ, ʘ ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʠʩʧʘʨʝʥʠʝ 

ʚʦʜʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʥʝ 

ʦʙʨʘʟʫʶʱʠʭ ʣʝʪʫʯʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʚʦʟʨʘʩʪʘʶʪ. 

ɺ ʛʨʫʥʪʘʭ ʨʝʢ ʉʳʨʜʘʨʴʠʥʩʢʛʦ ʙʘʩʩʝʡʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʘʷ 

ʚʘʨʠʘʮʠʷ ʠʦʥʥʳʭ ʬʦʨʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ï ʬʦʩʬʘʪʦʚ ʠ 

ʩʫʣʴʬʘʪʦʚ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʪʘʢʞʝ ʦʪʤʝʯʘʣʠʩʴ ʠ ʚ ʩʦʜʝʨʞʘʥʠʠ ʠʦʥʦʚ 

ʤʘʛʥʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪʦʚ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ 

ʚ ʦʩʥʦʚʥʦʤ ʨʫʩʣʝ ʨʝʢʠ ʉʳʨʜʘʨʴʷ, ʯʪʦ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʫʨʦʚʥʠ ʬʦʩʬʘʪʦʚ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʢʘʢ 

ʚ ʦʩʥʦʚʥʦʤ ʨʫʩʣʝ ʨʝʢʠ ʉʳʨʜʘʨʴʷ, ʪʘʢ ʠ ʚ ʩʪʘʨʠʮʝ ʥʘ ʨ. ʉʳʨʜʘʨʴʷ, ʘ ʪʘʢʞʝ ʚ 

ʦʩʘʜʢʘʭ ʨ. ɸʨʳʩʪʘʥʜʳ. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʦʩʬʘʪʦʚ ʦʧʨʝʜʝʣʷʶʪ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʜʘʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʢ ʵʚʪʨʦʬʠʢʘʮʠʠ. ɺ ʮʝʣʦʤ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʚʷʟʘʥʥʦ ʩ ʯʨʝʟʤʝʨʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʜʦʙʨʝʥʠʡ, ʦʜʥʘʢʦ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ ʵʢʦʩʠʩʪʝʤ ʩʚʷʟʘʥʥʳʭ ʩ 

ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʨʝʢʘʤʠ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʩʪʦʯʥʠʢ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɼʣʷ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʠʩʢʣʶʯʘʷ 

ʨ. ʉʘʨʙʘʩ, ʭʘʨʘʢʪʝʨʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʤʘʛʥʠʷ ʠ ʢʘʣʴʮʠʷ. 
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ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʰʠʧ Acipenser 

nudiventris Lovetsky, 1828, ʩʳʨʜʘʨʴʠʥʩʢʠʡ ʣʞʝʣʦʧʘʪʦʥʦʩ 

Pseudoscaphirhynchus fedtschenkoi (Kessler, 1872), ʘʨʘʣʴʩʢʠʡ ʣʦʩʦʩʴ Salmo 

trutta aralensis Berg, 1908, ʱʫʢʦʚʠʜʥʳʡ ʞʝʨʝʭ Aspiolucius esocinus (Kessler, 

1874) -  ʨʝʜʢʠʝ ʚʠʜʳ, ʟʘʥʝʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʥʘʨʫʞʝʥʠʠ ʵʪʠʭ ʚʠʜʦʚ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 

25 ʣʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ 2015 ʠ 2016 ʛʛ. ʚ ʦʜʥʦʤ ʠʟ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʤʦʣʦʜʴ, ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ 

ʩʦʯʝʪʘʚʰʘʷ ʚ ʩʝʙʝ ʧʨʠʟʥʘʢʠ ʫʩʘʯʝʡ ʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʤʘʨʠʥʢʠ. ɺ ʮʝʣʦʤ 

ʚʳʷʚʣʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʦʙʱʝʩʪʚ ʨʳʙ ʦʢʘʟʘʣʦʩʴ ʥʘʤʥʦʛʦ ʙʝʜʥʝʝ 

ʦʞʠʜʘʝʤʦʛʦ ʧʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʜʘʥʥʳʤ (ʦʢʦʣʦ 48 ʚʠʜʦʚ) [2]. ʊʦʯʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʠ ʥʳʥʝʰʥʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʟʘʪʨʫʜʥʝʥʦ ʚ ʩʚʷʟʠ 

ʩ ʨʘʟʥʳʤ ʧʦʥʠʤʘʥʠʝʤ ʦʙʲʝʤʘ ʚʠʜʘ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ [3].  

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʨʳʙ ʚ ʩʚʷʟʠ ʩ 3 ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. ʅʘʣʠʯʠʝ ʚʳʩʰʝʡ ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʠʤʠ ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʢʘʢ ʩʢʦʨʦʩʪʴ 

ʪʝʯʝʥʠʷ, ʪʠʧ ʛʨʫʥʪʘ ʠ ʛʣʫʙʠʥʘ. ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʣʠʤʠʪʠʨʫʶʱʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʝʣʴʮʦʚ, ʪʠʙʝʪʩʢʦʛʦ 

ʛʦʣʴʮʘ, ʛʦʣʴʮʘ ʂʫʰʘʢʝʚʠʯʘ ʠ ʪʫʨʢʝʩʪʘʥʩʢʦʛʦ ʧʦʜʢʘʤʝʥʱʠʢʘ. ɼʣʷ ʵʪʠʭ ʚʠʜʦʚ 

ʚʝʨʭʥʠʝ ʠ/ʠʣʠ ʩʨʝʜʥʠʝ ʫʯʘʩʪʢʠ ʧʨʠʪʦʢʦʚ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʤʝʩʪʦʤ 

ʦʙʠʪʘʥʠʷ. ɼʨʫʛʠʝ ʚʠʜʳ (ʪʫʨʢʝʩʪʘʥʩʢʠʡ ʧʝʩʢʘʨʴ, ʦʙʳʢʥʦʚʝʥʥʘʷ ʤʘʨʠʥʢʘ, 

ʪʘʰʢʝʥʪʩʢʘʷ ʚʝʨʭʦʚʦʜʢʘ, ʘʨʘʣʴʩʢʘʷ ʱʠʧʦʚʢʘ) ʚ ʧʨʠʪʦʢʘʭ ʦʙʠʪʘʶʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦ ʧʨʠʯʠʥʝ ʠʟʤʝʥʠʚʰʠʭʩʷ ʫʩʣʦʚʠʡ ʚ ʨ.ʉʳʨʜʘʨʴʝ. ʊʘʢʠʝ 

ʘʙʦʨʠʛʝʥʥʳʝ ʚʠʜʳ ʨʳʙ ʢʘʢ ʱʫʢʘ, ʰʝʤʘʷ, ʯʝʭʦʥʴ, ʙʝʣʦʛʣʘʟʢʘ, ʩʦʤ ʠ ʦʢʫʥʴ ʚʦ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʧʨʠʪʦʢʘʭ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʠʣʫ ʩʚʦʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ.  

ɺ ʮʝʣʦʤ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʤʝʞʛʦʜʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʜʝ ʠ ʙʦʣʴʰʠʝ 

ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʥʦʦʙʨʘʟʠʠ ʨʳʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʠʪʦʢʦʚ ʠ ʩʘʤʦʡ ʨʝʢʠ 

ʉʳʨʜʘʨʴʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ.  
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ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʜʝ 

ʵʣʝʤʝʥʪ 

ʈʝʢʠ* 

ʄʘʰʘʪ ʉʘʨʙʘʩ ʉʳʨʜʘʨʴʷ ɸʨʳʩʪʘʥʜʳ ɹʫʛʫʥʴ ʐʘʷʥ 

min max min max min max min max min max min max 

C, ʤʛ/ʣ 190 800 75 130 58 290 57 200 61 280 140 220 

Na, ʤʛ/ʣ 22 80 2 49 47 200 33 1000 6 48 25 38 

Mg,ʤʛ/ʣ 19.0 78.0 6.8 180.0 23.0 710.0 25.0 640.0 7.9 27.0 15.0 28.0 

Si, ʤʛ/ʣ 6.4 6.9 2.5 81.0 1.4 170.0 3.3 110.0 3.5 7.1 2.5 5.3 

P, ʤʢʛ/ʣ 0 14.0 0 4.7 0 15.0 0 34.0 0 17.0 0.0 5.5 

S, ʤʛ/ʣ 10 62 4 150 56 240 41 170 5 33 25 37 

Cl, ʤʛ/ʣ 0 374 3 9 11 110 17 790 0 11 6 10 

K,ʤʢʛ/ʣ 2 690 5 280 1 44 1 980 1 590 330 890 

Ca, ʤʛ/ʣ 30 150 11 380 13 860 18 730 13 39 13 31 

Mn,ʤʛ/ʣ 0 0.80 0 0.06 0 3.80 0 0.30 0 0.03 0 3.40 

Fe,ʤʢʛ/ʣ 100 440 31 320 32 980 47 750 34 540 33 470 

Cu, 

ʤʢʛ/ʣ 1.0 283.0 0 0.3 0.1 490.0 1.7 290.0 0 1.5 0.85 460.0 

Zn, ʤʛ/ʣ 0 0.19 0 0.17 0 620 0 120 0 0.05 0.01 0.82 

As,ʤʢʛ/ʣ 0.84 14.61 0.32 33.00 0.25 11.00 0.64 1.60 0.66 2.60 0.31 1.30 

Cd,ʤʢʛ/

ʣ 0 0.03 0 0 0 0.02 0 0 0 0 0 0.02 

Pb,ʤʢʛ/ʣ 0 0.09 0 0 0 0.08 0 0.03 0 0.02 0 0.01 

*ʇʨʠʤʝʯʘʥʠʝ: ç0è - ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʘ ʤʝʥʴʰʝ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʙʦʨʘ 

ʊʘʙʣʠʮʘ 2 ï ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʨʳʙ ʉʳʨʜʘʨʴʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ 

ɺʠʜʳ ʨʳʙ 

ɺʩʪʨʝʯʘʝ-

ʤʦʩʪʴ ʚ 

ʧʨʠʪʦʢʘʭ 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʜʳ, 
ʦ
ʉ 

ʄʘʢʩʠʤʘʣʴ-

ʥʘʷ ʤʫʪʥʦʩʪʴ, 

FTU 

ʆʪʩʫʪʩʪʚʠʝ 

ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ 

juv. adult juv. adult juv. adult 
 

1 2 3 4 5 6 7 8 

ɸʙʦʨʠʛʝʥʥʳʝ: 

ʆʙʳʢʥʦʚʝʥʥʘʷ ʱʫʢʘ - Esox lucius 

Linnaeus, 1758 
0 26 28 10 16 0 0 

ɸʨʘʣʴʩʢʘʷ ʧʣʦʪʚʘ - Rutilus rutilus 

aralensis (Berg, 1916) 
+ 30 30 81 62 U S 

ʉʳʨʜʘʨʴʠʥʩʢʠʡ ʝʣʝʮ - Squalius 

squaliusculus (Kessler, 1874) 
+ 22 21 10 10 0 S 

ʊʫʨʢʝʩʪʘʥʩʢʠʡ ʷʟʴ - Leuciscus 

idus oxianus (Kessler, 1874) 
+ 28 28 10 12 0 0 

ʂʨʘʩʥʦʧʝʨʢʘ - Scardinius 

erythrophthalmus (Linnaeus, 1758) 
+ 28 28 10 10 0 0 

ɸʨʘʣʴʩʢʘʷ ʰʝʤʘʷ - Alburus 

(Chalcalburnus) chalcoides 

aralensis (Berg, 1923) 

0 28 28 83 83 0 S 
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1 2 3 4 5 6 7 8 

ʇʦʣʦʩʘʪʘʷ ʙʳʩʪʨʷʥʢʘ - 

Alburnoides taenatus (Kessler, 

1872) 

0 30 30 10 10 0 0 

ʊʘʰʢʝʥʪʩʢʘʷ ʚʝʨʭʦʚʦʜʢʘ - 

Alburnoides oblongus Bulgakov, 

1923 

+ 24 26 468 468 S U 

ɾʝʨʝʭ - Aspius aspius (Linnaeus, 

1758) 
+ 28 28 81 81 U U 

ɺʦʩʪʦʯʥʳʡ ʣʝʱ - Abramis brama 

orientalis Berg, 1949 
+ 28 28 468 468 S U 

ɸʨʘʣʴʩʢʘʷ ʙʝʣʦʛʣʘʟʢʘ - Abramis 

sapa aralensis Tiapkin, 1939 
0 28 28 81 81 0 0 

ʏʝʭʦʥʴ - Pelecus cultratus 

(Linnaeus, 1758) 
0 30 30 81 81 S S 

Cʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʴ - Carassius 

gibelio (Bloch, 1782) 
+ 32 32 468 468 S S 

ɸʨʘʣʴʩʢʠʡ ʩʘʟʘʥ - Cyprinus 

carpio aralensis Spitczakov, 1935 
+ 32 32 468 468 S S 

ɸʨʘʣʴʩʢʠʡ ʫʩʘʯ - Barbus 

brachycephalus Kessler, 1872 
0 28 nd 100 nd I nd 

ʊʫʨʢʝʩʪʘʥʩʢʠʡ ʫʩʘʯ - Barbus 

capito conocephalus Kessler, 

1872? 

0 28 nd 100 nd I nd 

ʊʫʨʢʝʩʪʘʥʩʢʠʡ ʧʝʩʢʘʨʴ - Gobio 

gobio lepidolaemus Kessler, 1872 
+ 28 28 468 468 S S 

ʆʙʳʢʥʦʚʝʥʥʘʷ ʤʘʨʠʥʢʘ - 

Schizothorax intermedius 

McClelland, 1842 

+ 26 26 607 607 U U 

ʊʠʙʝʪʩʢʠʡ ʛʦʣʝʮ - Triplophysa 

stoliczkai (Steindachner, 1866) 
+ 24 24 607 607 U U 

ʊʝʨʩʢʠʡ ʛʦʣʝʮ - Triplophysa 

conipterus (Turdakov, 1963) 
+ 26 26 607 607 U U 

ʉʝʨʳʡ ʛʦʣʝʮ - Triplophysa 

dorsalis (Kessler, 1872) 
? 28 28 607 607 U U 

ʇʷʪʥʠʩʪʳʡ ʛʫʙʘʯ - Triplophysa 

strauchii (Kessler, 1874) 
? 26 26 607 607 U U 

ɻʦʣʝʮ ʂʫʰʘʢʝʚʠʯʘ - Iskandaria 

kuschakewitschii (Herzenstein, 

1890) 

+ 24 24 607 607 U U 

ɸʨʘʣʴʩʢʘʷ ʱʠʧʦʚʢʘ - 

Sabanejewia aurata aralensis 

(Kessler, 1877) 

+ 26 28 468 468 U U 

ʆʙʳʢʥʦʚʝʥʥʳʡ ʩʦʤ - Silurus 

glanis Linnaeus, 1758 
0 28 nd 468 468 U U 

ʆʙʳʢʥʦʚʝʥʥʳʡ, ʠʣʠ ʨʝʯʥʦʡ 

ʦʢʫʥʴ - Perca fluviatilis Linnaeus, 

1759 

0 26 26 81 81 0 0 

ʆʙʳʢʥʦʚʝʥʥʳʡ ʩʫʜʘʢ - Sander 

lucioperca (Linnaeus, 1758) 
+ 28 28 81 81 U S 

ʊʫʨʢʝʩʪʘʥʩʢʠʡ ʧʦʜʢʘʤʝʥʱʠʢ - 

Cottus spinulosus Kessler, 1872 
+ 21 21 607 607 U U 

ʏʫʞʝʨʦʜʥʳʝ: 

ɹʝʣʳʡ ʘʤʫʨ - Ctenopharyngodon 

idella (Valenciennes, 1844) 
0 28 28 81 81 I 0 

ɹʝʣʳʡ ʪʦʣʩʪʦʣʦʙʠʢ - 0 28 32 81 81 I S 
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1 2 3 4 5 6 7 8 

Hypophthalmichthys molitrix 

(Valenciennes, 1844) 

ɻʦʨʯʘʢ - Rhodeus sp. + 32 32 81 81 S S 

ɸʤʫʨʩʢʠʡ ʪʨʦʝʛʫʙ (ʪʨʝʛʫʙʢʘ) - 

Opsariichthys uncirostris 

amurensis Berg, 1932 

0 nd 32 nd 100 nd S 

ʇʩʝʚʜʦʨʘʩʙʦʨʘ, ʠʣʠ ʘʤʫʨʩʢʠʡ 

ʯʝʙʘʯʦʢ  - Pseudorasbora parva 

(Temminck et Schlegel, 1846) 

+ 34 34 468 468 S S 

ʈʝʯʥʘʷ ʘʙʙʦʪʪʠʥʘ - Abbottina 

rivularis (Basilewsky, 1855) 
+ 34 34 81 81 S S 

ɺʦʩʪʦʯʥʘʷ ʛʘʤʙʫʟʠʷ - Gambusia 

holbrooki (Girard, 1859) 
+ 34 34 81 81 0 0 

ʄʝʜʘʢʘ - Oryzias latipes 

(Temminck et Schlegel, 1846) 
? 34 34 81 81 0 0 

ʕʣʝʦʪʨʠʩ - Micropercops 

(Hypseleotris) cintus (Dabry de 

Thiersant, 1872) 

+ 34 34 81 81 0 S 

ɿʤʝʝʛʦʣʦʚ - Channa argus 

(Cantor, 1842) 
0 32 32 8 81 0 I 

ʂʠʪʘʡʩʢʠʡ ʙʳʯʦʢ - Rhinogobius 

sp. 
+ 34 34 81 81 S S 

ʇʨʠʤʝʯʘʥʠʝ. ʈʳʙʳ: juv. ï ʤʦʣʦʜʴ, adult ï ʚʟʨʦʩʣʳʝ. ɹʠʦʪʦʧʳ: L (lentic) ï ʥʝʧʨʦʪʦʯʥʳʝ ʠ 

ʩʣʘʙʦʧʨʦʪʦʯʥʳʝ, R (river) ï ʢʨʫʧʥʳʝ ʨʝʢʠ, T (tributary) - ʧʨʠʪʦʢʠ ʨ.ʉʳʨʜʘʨʴʠ, ʉ (canal) ï ʢʘʥʘʣʳ. 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ: U (usual) ï ʦʙʳʯʥʳʡ ʚʠʜ, S (seldom) ï ʚʩʪʨʝʯʘʝʪʩʷ ʠʥʦʛʜʘ; I (infrequent) ï 

ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ; 0 - ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ; nd ï ʥʝʪ ʜʘʥʥʳʭ; ? ï ʥʫʞʜʘʝʪʩʷ ʚ ʫʪʦʯʥʝʥʠʠ 
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Abstract. Data on the abundance and structure of the summer phytoplankton of the Novosibirsk Reservoir 

in 2016 are given. The features of distribution of phytoplankton in the water area are shown, and the water quality of 

the reservoir and the Berdsky gulf are estimated by the phytoplankton development indices. 

Keywords: phytoplankton, water quality, Novosibirsk Reservoir. 

ʅʦʚʦʩʠʙʠʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ï ʢʨʫʧʥʝʡʰʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʚʦʜʦʝʤ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʛʦ ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ï ʧʠʪʴʝʚʦʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʜʦʣʞʥʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʩʪʘʭ 

ʚʦʜʦʟʘʙʦʨʘ [4]. 

ɹʠʦʠʥʜʠʢʘʮʠʷ ï ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʝʤʘ ʠ ʢʘʯʝʩʪʚʘ ʝʛʦ ʚʦʜ, ʚ ʢʦʪʦʨʦʤ ʬʠʪʦʧʣʘʥʢʪʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʘʢ ʧʨʠʨʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ. ʆʥ ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʚʦʜʦʝʤʝ, ʠʟʤʝʥʷʷ ʩʚʦʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʙʠʦʤʦʥʠʪʦʨʠʥʛʝ [5].  

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʜʘʪʴ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ 

ʚʦʜʳ.   

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʦʦʙʱʝʥʠʷ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʢʠ 45 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʦʙ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʦʪʦʙʨʘʥʥʳʭ 6ï9 ʘʚʛʫʩʪʘ 2016 ʛ. ʧʦ 

ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (10 ʩʪʚʦʨʦʚ) ʩ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʜʥʘ ʠ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥ ʬʦʪʠʯʝʩʢʦʛʦ ʩʣʦʷ: 0,5S, 1S, 2S (S ï ʧʨʦʟʨʘʯʥʦʩʪʴ 
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ʚʦʜʳ ʧʦ ʜʠʩʢʫ ʉʝʢʢʠ). ʇʨʦʙʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʪʙʠʨʘʣʠ ʙʘʪʦʤʝʪʨʦʤ 

ʄʦʣʯʘʥʦʚʘ ʠ ʬʠʢʩʠʨʦʚʘʣʠ 40 % ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʠʥʘ. ʆʙʨʘʙʦʪʢʘ ʧʨʦʙ 

ʧʨʦʚʝʜʝʥʘ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ. ʏʠʩʣʝʥʥʦʩʪʴ ʢʣʝʪʦʢ ʧʦʜʩʯʠʪʳʚʘʣʠ ʚ 

ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ ʚ ʜʚʫʭ ʧʦʚʪʦʨʥʦʩʪʷʭ [6]. ɺʠʜʳ-ʜʦʤʠʥʘʥʪʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʠʭ 

ʯʠʩʣʝʥʥʦʩʪʠ [3], ʚ ʜʦʤʠʥʠʨʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʘʣʠ ʪʦʣʴʢʦ ʪʝ ʚʠʜʳ, 

ʦʙʠʣʠʝ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʦ ʥʝ ʤʝʥʝʝ 10 % ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ [2]. 

ɺ ʧʨʦʙʘʭ ʣʝʪʥʝʛʦ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʚʳʷʚʣʝʥʦ 143 ʚʠʜʦʚʳʭ ʠ ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʪʘʢʩʦʥʘ (ɺɺʊ) ʠʟ ʚʦʩʴʤʠ ʦʪʜʝʣʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ: Cyanoprokaryota ï 14, Dinophyta ï 3, Chrysophyta ï 13, 

Bacillariophyta ï 22, Euglenophyta ï 15, Xanthophyta ï 4, Chlorophyta ï 66, 

Streptophyta ï 6.  

ɺ ʟʦʥʝ ʚʳʢʣʠʥʠʚʘʥʠʷ ʧʦʜʧʦʨʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʩʪʚʦʨʳ 1ï3), ʝʛʦ 

ʩʨʝʜʥʝʡ  (ʩʪʚʦʨʳ 4ï7) ʠ ʧʨʠʧʣʦʪʠʥʥʦʡ ʯʘʩʪʷʭ (ʩʪʚʦʨ 10) ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʣʦʝ ʚʦʜʳ ʠ ʬʦʪʠʯʝʩʢʠʭ ʩʣʦʷʭ ʜʦʤʠʥʠʨʫʶʪ ʮʠʘʥʦʙʘʢʪʝʨʠʠ Aphanizomenon 

flos-aquae (L.) Ralfs, Planktolyngbya limnetica (Lemm.) Kom.-Legn. & Cronb. ʠ 

ʜʠʘʪʦʤʦʚʘʷ ʚʦʜʦʨʦʩʣʴ Aulacoseira granulata (Ehr.) Simonsen.  

ɺ 6 ʠ 7 ʩʪʚʦʨʘʭ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʩʦʩʪʘʚ ʜʦʤʠʥʠʨʫʶʱʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚʭʦʜʷʪ ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ ʉhlamydomonas sp., Micractinium 

pusillum Fres. ʠ Spirogyra sp. 

ɺ ɹʝʨʜʩʢʦʤ ʟʘʣʠʚʝ (ʩʪʚʦʨʳ 8, 9) ʥʘ ʚʩʝʭ ʛʦʨʠʟʦʥʪʘʭ ʜʦʤʠʥʠʨʫʶʪ 

Aphanizomenon flos-aquae, Dolichospermum flos-aquae (Lyngb.) Wacklin, 

Hofmann et Komarek, Aphanocapsa holsatica (Lemm.) Cronb. et Kom., 

Planktolyngbya limnetica ʠ Aulacoseira granulata.  

ɺʦ ʚʩʝʭ ʯʘʩʪʷʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʨʦʤʝ ɹʝʨʜʩʢʦʛʦ ʟʘʣʠʚʘ, ʢʘʢ ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʙʠʦʤʘʩʩʝ ʧʨʝʦʙʣʘʜʘʶʪ ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ, ʚʪʦʨʦʝ 

ʠ ʪʨʝʪʴʝ ʤʝʩʪʘ ʟʘʥʠʤʘʶʪ ʮʠʘʥʦʙʘʢʪʝʨʠʠ ʠ ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ. ɺ ɹʝʨʜʩʢʦʤ 

ʟʘʣʠʚʝ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ ʩʦʩʪʘʚʣʷʶʪ 

ʮʠʘʥʦʙʘʢʪʝʨʠʠ, ʚʪʦʨʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʜʠʘʪʦʤʦʚʳʝ, ʪʨʝʪʴʝ ï ʟʝʣʝʥʳʝ 

ʚʦʜʦʨʦʩʣʠ. ʕʚʛʣʝʥʦʚʳʝ ʠ ʧʨʦʯʠʝ ʚʦʜʦʨʦʩʣʠ ʥʝ ʚʥʦʩʷʪ ʟʘʤʝʪʥʦʛʦ ʚʢʣʘʜʘ ʚ 
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ʦʙʠʣʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʢʘʢ ʚ ʮʝʣʦʤ ʧʦ ʚʦʜʦʭʨʘʥʠʣʠʱʫ, ʪʘʢ ʠ ʚ ɹʝʨʜʩʢʦʤ 

ʟʘʣʠʚʝ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 ï ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʣʝʪʥʝʛʦ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ (6ï9 ʘʚʛʫʩʪʘ 2016 ʛ.) 

ʉʪʚʦʨ ʠ 

ʯʘʩʪʴ ʚ-ʱʘ 

ʏʠʩʣʝʥʥʦʩʪʴ, 

ʤʣʥ ʢʣ./ʣ 

ɹʠʦʤʘʩʩʘ, 

ʛ/ʤ
3
 

ʏʠʩʣʝʥʥʦʩʪʴ, % 

ʙʠʦʤʘʩʩʘ, % 

Cyano- 

prokaryota 

Bacillario-

phyta 

Eugleno- 

phyta 

Chloro- 

phyta 
ʇʨʦʯʠʝ 

1 ʩʪʚʦʨ 1,89Ñ0,18 0,80Ñ0,06 
23,60Ñ5,74 

30,05Ñ8,57 

51,13Ñ6,04 

56,09Ñ7,95 

2,45Ñ2,24 

3,37Ñ0,69 

22,50Ñ1,12 

10,41Ñ2,09 

0,31Ñ0,15 

0,07Ñ0,06 

2 ʩʪʚʦʨ 2,06Ñ0,31 0,83Ñ0,16 
5,44Ñ4,31 

6,57Ñ6,56 

63,19Ñ3,76 

72,21Ñ3,55 

3,86Ñ3,01 

3,74Ñ3,73 

26,16Ñ4,13 

13,71Ñ2,71 

1,36Ñ0,94 

3,78Ñ3,68 

3 ʩʪʚʦʨ 2,65Ñ0,23 0,99Ñ0,13 
24,66Ñ3,56 

22,78Ñ5,04 

47,67Ñ3,63 

60,92Ñ5,34 

1,72Ñ0,57 

1,76Ñ0,86 

25,03Ñ4,31 

13,79Ñ2,82 

0,93Ñ0,38 

0,75Ñ0,46 

ɺʝʨʭʥʷʷ 

ʯʘʩʪʴ ʚ-ʱʘ 
2,20Ñ0,18 0,91Ñ0,06 

17,90Ñ6,24 

19,80Ñ6,94 

54,00Ñ4,70 

63,07Ñ4,78 

2,68Ñ0,63 

2,96Ñ1,73 

24,56Ñ1,08 

12,64Ñ1,11 

0,87Ñ0,30 

1,53Ñ1,14 

 4 ʩʪʚʦʨ 3,40Ñ0,66 1,33Ñ0,41 
27,58Ñ4,87 

23,85Ñ8,38 

37,22Ñ4,65 

50,25Ñ6,29 

2,78Ñ0,47 

3,86Ñ0,63 

32,02Ñ3,77 

21,14Ñ2,84 

0,42Ñ0,11 

0,90Ñ0,89 

5 ʩʪʚʦʨ 2,50Ñ0,31 1,14Ñ0,19 
24,83Ñ3,46 

27,38Ñ4,75 

35,36Ñ4,58 

41,66Ñ8,25 

2,14Ñ0,61 

3,00Ñ1,24 

36,47Ñ1,79 

26,75Ñ5,70 

0,90Ñ0,32 

0,61Ñ0,42 

6 ʩʪʚʦʨ 6,09Ñ2,79 3,26Ñ1,58 
13,72Ñ11,31 

9,80Ñ8,01 

55,91Ñ1,36 

47,57Ñ7,09 

1,53Ñ0,29 

0,90Ñ0,89 

28,42Ñ12,19 

40,53Ñ13,63 

0,42Ñ0,19 

1,21Ñ0,59 

7 ʩʪʚʦʨ 2,60Ñ0,45 0,74Ñ0,12 
33,82Ñ10,71 

11,35Ñ3,97 

45,20Ñ7,49 

74,92Ñ3,06 

1,61Ñ0,43 

1,70Ñ0,98 

20,00Ñ4,48 

12,53Ñ1,88 

- 

 

ʉʨʝʜʥʷʷ 

ʯʘʩʪʴ ʚ-ʱʘ 
3,65Ñ0,84 1,62Ñ0,56 

24,99Ñ4,20 

18,10Ñ4,41 

43,42Ñ4,68 

53,60Ñ7,33 

2,02Ñ0,29 

2,55Ñ0,74 

29,23Ñ3,49 

25,24Ñ5,88 

0,44Ñ0,18 

0,47Ñ0,22 

8 ʩʪʚʦʨ 47,94Ñ8,96 27,30Ñ5,87 
85,78Ñ3,60 

86,19Ñ3,87 

7,70Ñ2,42 

7,38Ñ2,65 

0,61Ñ0,12 

0,80Ñ0,17 

5,49Ñ1,32 

4,80Ñ1,33 

0,42Ñ0,06 

0,83Ñ0,25 

9 ʩʪʚʦʨ 6,97Ñ1,56 3,29Ñ1,06 
62,60Ñ5,77 

60,19Ñ7,25 

20,62Ñ5,03 

25,19Ñ5,95 

1,18Ñ0,12 

1,24Ñ0,40 

15,05Ñ2,66 

11,85Ñ4,47 

0,55Ñ0,19 

1,59Ñ0,86 

ɹʝʨʜʩʢʠʡ 

ʟʘʣʠʚ 
27,46Ñ20,49 15,30Ñ12,01 

74,19Ñ11,59 

73,19Ñ13,00 

14,16Ñ6,46 

16,29Ñ8,91 

0,90Ñ0,29 

1,02Ñ0,22 

10,27Ñ4,78 

8,33Ñ3,53 

0,49Ñ0,07 

1,21Ñ0,38 

ʅʠʞʥʷʷ 

ʯʘʩʪʴ ʚ-ʱʘ  
6,81Ñ0,75 2,28Ñ0,40 

36,63Ñ7,32 

15,59Ñ3,60 

48,93Ñ7,48 

71,22Ñ3,03 

1,09Ñ0,19 

1,22Ñ0,46 

13,17Ñ0,57 

10,99Ñ3,27 

0,88Ñ0,87 

0,88Ñ0,80 

ɺ ʩʨʝʜʥʝʤ ʧʦ 

ʚ-ʱʫ 
8,29 4,45 4,20Ñ2,59 

33,38Ñ7,51 

29,38Ñ3,52 

41,29Ñ5,28 

50,74Ñ6,85 

1,90Ñ0,30 

2,16Ñ0,38 

22,43Ñ2,94 

16,65Ñ3,27 

0,62Ñ0,12 

1,06Ñ0,34 

 

ʏʠʩʣʝʥʥʦʩʪʴ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʦʪ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢ 

ʧʨʠʧʣʦʪʠʥʥʦʡ, ʝʝ ʤʠʥʠʤʫʤ (1,89Ñ0,18 ʤʣʥ ʢʣ./ʣ) ʦʪʤʝʯʝʥ ʥʘ ʧʝʨʚʦʤ ʩʪʚʦʨʝ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ. ʄʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʝʛʝʪʘʮʠʠ ʬʠʪʦʧʣʘʥʢʪʦʥ ʜʦʩʪʠʛʘʝʪ ʚ 

ɹʝʨʜʩʢʦʤ ʟʘʣʠʚʝ (ʨʠʩ. 1).  

ɹʠʦʤʘʩʩʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʦ ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʄʠʥʠʤʘʣʴʥʳʝ ʝʝ ʟʥʘʯʝʥʠʷ (0,74Ñ0,12 ʛ/ʤ
3
) 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ 7 ʩʪʚʦʨʝ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 

ʤʘʢʩʠʤʘʣʴʥʳʝ ï ʥʘ 8 ʩʪʚʦʨʝ ɹʝʨʜʩʢʦʛʦ ʟʘʣʠʚʘ (27,30Ñ5,87 ʛ/ʤ
3
) (ʨʠʩ. 2).  
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ɺ ʩʨʝʜʥʝʤ ʧʦ ʚʦʜʦʭʨʘʥʠʣʠʱʫ, ʙʝʟ ʫʯʝʪʘ ʜʘʥʥʳʭ ʧʦ ɹʝʨʜʩʢʦʤʫ ʟʘʣʠʚʫ, 

ʙʠʦʤʘʩʩʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 1,42Ñ0,31 ʛ/ʤ
3
. ɺ ɹʝʨʜʩʢʦʤ ʟʘʣʠʚʝ ʠʟ-ʟʘ 

çʮʚʝʪʝʥʠʷè ʚʦʜʳ ʮʠʘʥʦʙʘʢʪʝʨʠʷʤʠ ʙʠʦʤʘʩʩʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʘ ʧʦʨʷʜʦʢ 

ʚʳʰʝ. ʇʦ ʙʠʦʤʘʩʩʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʩʦʛʣʘʩʥʦ [2], ʩʦʦʪʚʝʪʩʪʚʫʝʪ 3 ʢʣʘʩʩʫ çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ 

ʯʠʩʪʦʪʳè, ʨʘʟʨʷʜʫ çʜʦʩʪʘʪʦʯʥʦ ʯʠʩʪʘʷè, ʘ ʚ ɹʝʨʜʩʢʦʤ ʟʘʣʠʚʝ ï 4 ʢʣʘʩʩʫ 

çʟʘʛʨʷʟʥʝʥʥʘʷè ʠ ʨʘʟʨʷʜʫ çʩʠʣʴʥʦ ʛʨʷʟʥʘʷè, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʘʧʨʷʞʝʥʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 

ʚʳʟʚʘʥʥʦʛʦ ʝʞʝʛʦʜʥʳʤ çʮʚʝʪʝʥʠʝʤ ʚʦʜʳè, ʩʚʷʟʘʥʥʳʤ ʩ ʨʘʟʚʠʪʠʝʤ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʪʦʢʩʠʯʥʦʡ ʮʠʘʥʦʙʘʢʪʝʨʠʠ Aphanizomenon flos-aquae [4]. 

 
ʈʠʩ. 1 ï ɼʠʥʘʤʠʢʘ  ʯʠʩʣʝʥʥʦʩʪʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʦ ʘʢʚʘʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ  

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 6ï9 ʘʚʛʫʩʪʘ 2016 ʛ. 

 
ʈʠʩ. 2 ï ɼʠʥʘʤʠʢʘ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʦ ʘʢʚʘʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ  

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 6ï9 ʘʚʛʫʩʪʘ 2016 ʛ. 
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Abstract. The paper gives an overview of the diatom algae study in Lake Teletskoye using electron 

microscopy for the period from 1989 to 2017. The centric and pennate forms of diatoms, the dominants of 

phytoplankton, new species of plankton and periphyton new in science and rare in algoflora of the lake, and 

teratological forms are considered. 
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ɺʚʝʜʝʥʠʝ. ʅʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʨʘʩʢʨʳʣʠʩʴ ʩ ʧʦʷʚʣʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʇʝʨʚʳʝ 

ʨʘʩʪʨʦʚʳʝ (ʩʢʘʥʠʨʫʶʱʠʝ) ʵʣʝʢʪʨʦʥʥʳʝ ʤʠʢʨʦʩʢʦʧʳ (ʉʕʄ), ʬʦʨʤʠʨʫʶʱʠʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʘ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʧʝʨʝʤʝʱʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʟʦʥʜʘ ʤʘʣʦʛʦ ʩʝʯʝʥʠʷ ʧʦ ʦʙʲʝʢʪʫ, ʙʳʣʠ ʘʥʦʥʩʠʨʦʚʘʥʳ ʚ ʢʦʥʮʝ 1930-ʭ ï 

ʥʘʯʘʣʝ 1940-ʭ ʛʦʜʦʚ, ʥʦ ʤʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʧʨʠʙʦʨʦʚ ʚ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʯʘʣʦʩʴ ʚ 1960-ʭ ʛʦʜʘʭ, ʢʦʛʜʘ ʦʥʠ ʜʦʩʪʠʛʣʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʚʝʯʠʚʘʶʱʝʛʦ 

(ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ) ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ (ʊʕʄ) ʜʣʷ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʯʘʣʦʩʴ ʚ ʢʦʥʮʝ 1930-ʭ ʛʦʜʦʚ [9].   

ʆʜʥʠʤ ʠʟ ʠʥʪʝʨʝʩʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʊʕʄ ʠ 

ʉʕʄ ʷʚʣʷʶʪʩʷ ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ, ʠʤʝʶʱʠʝ ʢʨʝʤʥʠʩʪʳʡ ʧʘʥʮʠʨʴ ʩ 

ʦʯʝʥʴ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʕʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ 

ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʥʘʯʘʣʦʩʴ ʚ 1989 ʛ., ʢʦʛʜʘ ʥʝʢʦʪʦʨʳʝ 

ʧʨʦʙʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʦʪʦʙʨʘʥʥʳʝ ʘʚʪʦʨʦʤ ʚ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʡ ʚʦʜʳ, ʙʳʣʠ 

ʧʝʨʝʜʘʥʳ ʉ.ʀ. ɻʝʥʢʘʣʫ (ʀɹɺɺ ʈɸʅ, ʧ. ɹʦʨʦʢ). ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʪʦʛʦ 
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ʤʘʪʝʨʠʘʣʘ ʙʳʣ ʦʧʠʩʘʥ ʥʦʚʳʡ ʜʣʷ ʥʘʫʢʠ ʚʠʜ (Cyclotella delicatula Genkal), 

ʚʳʷʚʣʝʥʳ ʨʝʜʢʠʝ ʠ ʥʦʚʳʝ ʜʣʷ ʦʟʝʨʘ ʪʘʢʩʦʥʳ ʠʟ ʯʠʩʣʘ ʤʝʣʢʦ- ʠ 

ʩʨʝʜʥʝʢʣʝʪʦʯʥʳʭ ʮʝʥʪʨʠʯʝʩʢʠʭ ʜʠʘʪʦʤʝʡ (Thalassiosira pseudonana Hasle et 

Heimdal, Th. guillardii  Hasle (ʨʠʩ. 1), Stephanodiscus. minutulus (K¿tz.) Cl. et 

Mºller, Stephanocostis chantaicus Genkal et Kuzmina, Stephanodiscus alpinus 

Hust.), ʧʦʣʫʯʝʥʳ ʠʟʦʙʨʘʞʝʥʠʷ Rhizosolenia cf. eriensis var. morsa W. et 

G.S.West [1, 2], ʠʤʝʶʱʝʡ ʦʯʝʥʴ ʥʝʞʥʳʡ, ʪʦʥʢʠʡ ʠ ʭʨʫʧʢʠʡ ʧʘʥʮʠʨʴ ʩ 

ʧʦʣʫʢʦʣʴʮʝʚʠʜʥʳʤʠ ʠʣʠ ʯʝʰʫʝʚʠʜʥʳʤʠ ʚʩʪʘʚʦʯʥʳʤʠ ʦʙʦʜʢʘʤʠ ʩ 

ʦʪʯʝʪʣʠʚʦʡ ʧʝʨʬʦʨʘʮʠʝʡ (ʨʠʩ. 2).  

ɺ ʩʝʨʝʜʠʥʝ 1990-ʭ ʛʛ. ʚ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʥʦʚʝʡʰʝʡ ʪʝʢʪʦʥʠʢʠ ʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ 

ʢʨʫʧʥʳʭ ʨʠʬʪʦʚʳʭ ʦʟʝʨʘʭ ʤʠʨʘ (ʉASIMIR) ʥʘʯʘʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʠ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʥʠʭ. ʉʨʝʜʠ ʜʠʘʪʦʤʝʡ 

ʚ ʚʠʜʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʥʝʢʦʪʦʨʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʚ ʨʷʜʝ 

ʩʣʦʝʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ, ʚʢʣʶʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʝʜʠʥʠʯʥʳʭ 

ʵʢʟʝʤʧʣʷʨʦʚ ʢʨʫʧʥʦʢʣʝʪʦʯʥʦʛʦ ʚʠʜʘ ʠʟ ʨʦʜʘ Stephanodiscus Ehr. ʙʣʠʟʢʦʛʦ ʧʦ 

ʩʪʨʫʢʪʫʨʝ ʢ ʠʩʢʦʧʘʝʤʦʡ ʬʦʨʤʝ St. grandis Churs. et Log. (ʨʠʩ. 3). 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ St. grandis ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʚ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ɹʘʡʢʘʣʘ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʩʯʠʪʘʝʪʩʷ ʚʳʤʝʨʰʠʤ 

ʙʘʡʢʘʣʴʩʢʠʤ ʵʥʜʝʤʠʢʦʤ. ʇʨʠʩʫʪʩʪʚʠʝ ʞʝ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʦʟʝʨʘ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʦʪʣʦʞʝʥʠʝʤ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʧʦʨʦʜ [4, 5]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʉʕʄ Hitachi S-3400N 

ʎʝʥʪʨʠʯʝʩʢʠʝ ʜʠʘʪʦʤʝʠ. ɺ ʬʝʚʨʘʣʝ 2009 ʛ. ʚ ʀɺʕʇ ʉʆ ʈɸʅ ʙʳʣ 

ʧʨʠʥʷʪ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʢʘʥʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʤʠʢʨʦʩʢʦʧ Hitachi S-

3400N (Japan). ɼʘʥʥʳʡ ʤʠʢʨʦʩʢʦʧ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʩʦ ʩʪʝʧʝʥʴʶ ʫʚʝʣʠʯʝʥʠʷ ʦʪ 5 ʜʦ 300 000. ʉ ʝʛʦ ʧʦʷʚʣʝʥʠʝʤ ʚ ʠʟʫʯʝʥʠʠ 

ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʥʘʯʘʣʩʷ ʥʦʚʳʡ ʵʪʘʧ. ɺʩʝʛʦ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʴʛʦʮʝʥʦʟʘʭ (ʧʣʘʥʢʪʦʥ, ʙʝʥʪʦʩ ʠ ʦʙʨʘʩʪʘʥʠʷ) ʠ ʪʘʥʘʪʦʮʝʥʦʟʘʭ 

(ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ) ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʚʳʷʚʣʝʥʦ 442 ʚʠʜʘ ʜʠʘʪʦʤʦʚʳʭ 

ʚʦʜʦʨʦʩʣʝʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝ ʯʘʩʪʦ, ʘ ʥʝʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 
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ʠ ʦʯʝʥʴ ʨʝʜʢʠʤʠ ʜʣʷ ʜʘʥʥʦʛʦ ʚʦʜʦʝʤʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙ ʧʣʘʥʢʪʦʥʘ ʠ 

ʧʝʨʠʬʠʪʦʥʘ ʤʝʪʦʜʘʤʠ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʧʦʣʥʷʪʴ 

ʩʧʠʩʦʢ ʠʤʝʥʥʦ ʪʘʢʠʭ ʚʦʜʦʨʦʩʣʝʡ. ʊʘʢ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʙ, ʦʪʦʙʨʘʥʥʳʭ ʚ 

ʪʦʣʱʝ ʚʦʜʳ ʦʟʝʨʘ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʛʨʫʧʧʘ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʣʢʦʢʣʝʪʦʯʥʳʭ ʮʝʥʪʨʠʯʝʩʢʠʭ ʜʠʘʪʦʤʦʚʳʭ ʩʦʩʪʦʠʪ ʥʝ ʠʟ ʜʚʫʭ, 

ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʘ ʠʟ ʯʝʪʳʨʝʭ 

ʚʠʜʦʚ ï C. delicatula, Stephanodiscus. minutulus, S. makarovae Genkal, 

Stephanocostis chantaicus [6]. ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʩʪʚʦʨʦʢ ʵʪʠʭ 

ʜʠʘʪʦʤʝʡ ʩʥʘʨʫʞʠ ʠ ʠʟʥʫʪʨʠ (ʨʠʩ. 4). 

 

 
 

ʈʠʩ. 1 ï ʉʣʝʚʘ ʥʘʧʨʘʚʦ: Thalassiosira pseudonana Hasle et Heimdal, Rhizosolenia cf. eriensis 

var. morsa W. et G.S.West, Th.guillardii Hasle 

ʈʠʩ. 2 ï Rhizosolenia eriensis H.L. Smith: ʚʚʝʨʭʫ ʦʪʜʝʣʴʥʘʷ ʢʣʝʪʢʘ (ʊʕʄ, ʬʦʪʦ 

ʉ.ʀ. ɻʝʥʢʘʣʘ), ʚʥʠʟʫ ʘʧʠʢʘʣʴʥʳʝ ʢʦʥʮʳ ʢʣʝʪʦʢ (ʉʕʄ Hitachi S-3400N). 

1

 Õm 
2

 Õm 
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ʈʠʩ. 3 ï Stephanodiscus Ehr. (ʚʝʨʦʷʪʥʦ St. grandis Churs. et Log.) ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ, ʨʘʡʦʥ ʫʩʪʴʷ ʨ. ʂʦʨʙʫ 

 

 
ʈʠʩ. 4 ï ʄʝʣʢʦʢʣʝʪʦʯʥʳʝ ʮʝʥʪʨʠʯʝʩʢʠʝ ʜʠʘʪʦʤʝʠ. ʉʣʝʚʘ ʥʘʧʨʘʚʦ: Cyclotella delicatula 

Genkal, Stephanodiscus minutulus (K¿tzing) Cleve et Mºller, S. makarovae Genkal ʠ 

Stephanocostis chanthaicus Genkal et Kuzmina (ʚʚʝʨʭʫ ï ʚʥʝʰʥʷʷ ʩʪʦʨʦʥʘ ʩʪʚʦʨʦʢ, ʚʥʠʟʫ ï 

ʚʥʫʪʨʝʥʥʷʷ). ʉʕʄ Hitachi S-3400 N. 

ʂʨʦʤʝ ʤʝʣʢʦʢʣʝʪʦʯʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʣʘʥʢʪʦʥʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʨʘʟʤʝʨʥʳʭ ʮʝʥʪʨʠʯʝʩʢʠʭ ʜʠʘʪʦʤʝʡ, ʘ ʠʤʝʥʥʦ 

Cyclotella antiqua W.Smith, Melosira varians Agardh, Stephanodiscus alpinus 

Hustedt, Cyclotella bodanica Euleinst, Aulacoseira subarctica (O. M¿ller) 

Haworth ï ʚʩʝ ʥʝ ʤʘʩʩʦʚʳʝ ʚʠʜʳ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʙʥʘʨʫʞʠʚʘʝʤʳʝ ʚ ʪʦʣʱʝ ʚʦʜʳ 

ʦʟʝʨʘ (ʨʠʩ. 5). 
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ʈʠʩ. 5 ï ɺʚʝʨʭʫ ʩʣʝʚʘ ʥʘʧʨʘʚʦ: Cyclotella delicatula Genkal, C. antiqua W.Smith, Melosira 

varians Agardh; ɺʥʠʟʫ ʩʣʝʚʘ ʥʘʧʨʘʚʦ: Stephanodiscus alpinus Hustedt, Cyclotella bodanica 

Euleinst, Aulacoseira subarctica (O. M¿ller) Haworth. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʦʨʬʦʣʦʛʠʷ ʧʦʧʫʣʷʮʠʡ ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʚʠʜʘ ʉyclotella 

bodanica var. bodanica ʠʟ ʦʟʝʨ ʨʘʟʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ 

ʪʨʦʬʥʦʩʪʠ (ʆʥʝʞʩʢʦʝ, ʦʣʠʛʦʪʨʦʬʥʦ-ʤʝʟʦʪʨʦʬʥʦʝ; ɹʘʣʘʥ-ʊʘʤʫʨ 

(ʇʨʠʙʘʡʢʘʣʴʝ); ɼʘʣʴʥʝʝ (ʂʘʤʯʘʪʢʘ), ʦʣʠʛʦʪʨʦʬʥʦ-ʤʝʟʦʪʨʦʬʥʦʝ; ʍʘʥʪʘʡʩʢʦʡ 

ʛʠʜʨʦʩʠʩʪʝʤʳ (ɺʦʩʪʦʯʥʘʷ ʉʠʙʠʨʴ), ʦʣʠʛʦʪʨʦʬʥʦʝ; ʘ ʪʘʢʞʝ ʛʦʣʦʮʝʥʦʚʳʝ 

ʦʩʘʜʢʠ ʠʟ ʦʟʝʨʘ ʍʦʪʦʥ-ʅʫʨ (ʄʦʥʛʦʣʠʷ), ʦʣʠʛʦʪʨʦʬʥʦʝ) ʩ ʧʦʤʦʱʴʶ ʉʕʄ 

(JSM-25S ʠ Hitachi 3400N) ʥʘʤʠ ʙʳʣ ʧʨʝʜʦʩʪʘʚʣʝʥ ʤʘʪʝʨʠʘʣ ʧʦ ʧʦʧʫʣʷʮʠʠ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʊʝʣʝʮʢʦʤ ʦʟʝʨʝ [3]. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʠʘʤʝʪʨ ʩʪʚʦʨʢʠ ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 18,2 (ʦʟ. ɼʘʣʴʥʝʝ) ʜʦ 72,2 ʤʢʤ (ʦʟ. 

ʍʦʪʦʥ-ʅʫʨ). ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʘʭ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʥʘʙʣʶʜʘʣʠ ʚ ʍʘʥʪʘʡʩʢʦʡ 

ʛʠʜʨʦʩʠʩʪʝʤʝ, ʦʟʝʨʘʭ ɹʘʣʘʥ-ʊʘʤʫʨ ʠ ɼʘʣʴʥʝʤ, ʤʘʢʩʠʤʘʣʴʥʳʡ ï ʚ ʦʟʝʨʘʭ 

ʊʝʣʝʮʢʦʝ ʠ ʍʦʪʦʥ-ʅʫʨ. ɺ ʧʦʧʫʣʷʮʠʷʭ ʠʟ ʦʟʝʨ ʊʝʣʝʮʢʦʝ, ʍʘʥʪʘʡʩʢʦʝ ʠ ɹʘʣʘʥ-

ʊʘʤʫʨ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʨʘʜʠʘʣʴʥʘʷ ʚʦʣʥʠʩʪʦʩʪʴ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʧʦʣʷ ʩʪʚʦʨʢʠ, ʯʝʤ ʧʨʠʚʦʜʠʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʧʨʠ ʵʪʦʤ ʚ 

ʊʝʣʝʮʢʦʤ ʦʟʝʨʝ ʦʪʤʝʯʝʥʘ ʙʦʣʝʝ ʩʠʣʴʥʘʷ ʚʳʧʫʢʣʦʩʪʴ-ʚʦʛʥʫʪʦʩʪʴ ʥʘ ʩʪʚʦʨʢʘʭ 

ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ (ʩʤ. ʨʠʩ. 5).  
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ɺ ʧʨʦʙʘʭ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʪʘʢʞʝ ʙʳʣ ʥʘʡʜʝʥ ʨʝʜʢʠʡ ʜʣʷ ʘʣʴʛʦʬʣʦʨʳ 

ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʢʨʫʧʥʦʢʣʝʪʦʯʥʳʭ ʮʝʥʪʨʠʯʝʩʢʠʭ ʜʠʘʪʦʤʝʡ 

Ellerbeckia arenaria (Ralfs ex Moore) Crawf. (ʨʠʩ. 6). ʀʥʪʝʨʝʩ ʢ ʵʪʦʡ ʜʠʘʪʦʤʝʠ 

ʚʳʟʚʘʥ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʦʪʥʦʩʠʪʩʷ ʢ ʜʨʝʚʥʠʤ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ 

ʪʘʢʩʦʥʘʤ. ʈʘʥʝʝ ʵʪʦʪ ʧʣʘʥʢʪʦ-ʙʝʥʪʦʩʥʳʡ ʚʠʜ ʥʘʭʦʜʠʣʠ ʚ ʦʩʥʦʚʥʦʤ ʚ ʙʝʥʪʦʩʝ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʤʝʣʢʦʚʦʜʴʷ ʦʟʝʨʘ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 3-5 ʜʦ 18 ʤ. ɺ 2010 ʛ. 

ʩʪʚʦʨʢʠ E. arenaria (ʚ ʦʩʥʦʚʥʦʤ ʦʙʣʦʤʢʠ) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʫʩʪʴʝ ʨ. ʆʢ-

ʇʦʨʦʢ ʥʘ ʩʪʳʢʝ ʰʠʨʦʪʥʦʡ ʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʯʘʩʪʝʡ ʦʟʝʨʘ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 11 

ʜʦ 13,8 ʤ.  

    
ʈʠʩ. 6 ï ʆʙʣʦʤʢʠ Ellerbeckia arenaria (Ralfs ex Moore) Crawf. ʚ ʦʙʨʘʩʪʘʥʠʷʭ ʥʘ ʢʘʤʥʷʭ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʚ ʊʝʣʝʮʢʦʤ ʦʟʝʨʝ. 

ɽʱʝ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʧʝʥʥʘʪʥʳʝ ʜʠʘʪʦʤʦʚʳʝ 

ʚʦʜʦʨʦʩʣʠ, ʰʦʚʥʳʝ ʠ ʙʝʩʰʦʚʥʳʝ. ʕʪʦ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʝʥʪʦʩʘ ʠ 

ʦʙʨʘʩʪʘʥʠʡ. ʃʠʰʴ ʝʜʠʥʠʯʥʳʝ ʚʠʜʳ ʧʝʥʥʘʪʥʳʭ ʜʠʘʪʦʤʝʡ ʷʚʣʷʶʪʩʷ 

ʧʣʘʥʢʪʦʥʥʳʤʠ ʦʙʠʪʘʪʝʣʷʤʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʟʚʝʟʜʯʘʪʳʝ ʢʦʣʦʥʠʠ Asterionella 

formosa Hass., ʩʧʦʩʦʙʥʳʝ çʧʘʨʠʪʴè ʚ ʪʦʣʱʝ ʚʦʜʳ, ʪʘʢ ʢʘʢ ʪʘʢʦʡ ʩʧʦʩʦʙ 

ʩʦʝʜʠʥʝʥʠʷ ʢʣʝʪʦʢ ʚ ʢʦʣʦʥʠʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʣʘʚʫʯʝʩʪʴ ʠ ʧʨʦʪʠʚʦʩʪʦʠʪ 

ʙʳʩʪʨʦʤʫ ʦʩʘʞʜʝʥʠʶ ʠʭ ʥʘ ʜʥʦ (ʨʠʩ. 7).  

ʇʝʥʥʘʪʥʳʝ ʜʠʘʪʦʤʝʠ. ʅʘʠʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʨʝʜʠ ʧʝʥʥʘʪʥʳʭ 

ʜʠʘʪʦʤʝʡ ʦʪʣʠʯʘʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʰʦʚʥʳʭ, ʪ.ʝ. ʪʝ, ʫ ʢʦʪʦʨʳʭ ʥʘ ʩʪʚʦʨʢʝ, 

ʦʜʥʦʡ ʠʣʠ ʩʨʘʟʫ ʜʚʫʭ, ʠʤʝʝʪʩʷ ʰʦʚ, ʧʨʦʩʪʠʨʘʶʱʠʡʩʷ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʢʣʝʪʢʠ. 

ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʦʙʠʪʘʶʪ ʥʘ ʜʥʝ ʚʦʜʦʝʤʘ ʠ ʤʦʛʫʪ ʤʝʜʣʝʥʥʦ, ʥʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ 

ʧʦ ʩʫʙʩʪʨʘʪʫ ʟʘ ʩʯʝʪ ʪʦʢʘ ʮʠʪʦʧʣʘʟʤʳ ʚ ʢʘʥʘʣʝ ʰʚʘ. ʀʤʝʥʥʦ ʪʘʢʠʤ, 

ʥʘʧʨʠʤʝʨ, ʩʯʠʪʘʝʪʩʷ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʰʚʘ ʫ ʜʠʘʪʦʤʝʡ ʨʦʜʦʚ Brachysira ʠ 

Geissleria. ʄʥʦʛʠʝ ʧʝʥʥʘʪʥʳʝ ʬʦʨʤʳ ʤʦʛʫʪ ʧʨʠʢʨʝʧʣʷʪʴʩʷ ʢ ʩʫʙʩʪʨʘʪʫ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʠʟʠʩʪʳʭ ʪʷʞʝʡ (ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Gomphonema) ʠʣʠ 
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ʦʙʠʪʘʪʴ ʚʥʫʪʨʠ ʩʣʠʟʠʩʪʳʭ ʪʨʫʙʦʢ, ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʢ ʢʘʤʥʷʤ ʠʣʠ ʜʨʫʛʠʤ 

ʧʦʜʚʦʜʥʳʤ ʧʨʝʜʤʝʪʘʤ, ʥʘʧʨʠʤʝʨ, ʚʠʜʳ ʨʦʜʘ Cymbella. ɽʩʪʴ ʠ ʧʨʦʩʪʦ 

ʥʝʧʦʜʚʠʞʥʳʝ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʢʘʢ ʥʘʢʠʧʥʳʝ ʣʠʰʘʡʥʠʢʠ çʧʨʠʣʠʧʘʶʪè ʢ 

ʩʫʙʩʪʨʘʪʫ. ʊʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʚʠʜʳ ʨʦʜʘ Cocconeis (ʨʠʩ. 8). ʉʨʝʜʠ 

ʧʝʥʥʘʪʥʳʭ ʜʠʘʪʦʤʝʡ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʤʝʣʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʢʨʝʤʥʝʟʝʤʦʢ, ʪʘʢ ʠ ʦʯʝʥʴ ʢʨʫʧʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ï 300-400 Õʤ. ɺʩʪʨʝʯʘʶʪʩʷ 

ʚʦʜʦʨʦʩʣʠ ʩ ʦʚʘʣʴʥʳʤʠ, ʨʦʤʙʦʚʠʜʥʳʤʠ, ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ, ʛʘʥʪʝʣʝʚʠʜʥʳʤʠ, 

ʙʫʣʘʚʦʚʠʜʥʳʤʠ, ʛʠʪʘʨʦʧʦʜʦʙʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʬʦʨʤʘʤʠ ʩʪʚʦʨʦʢ. ʉʦ ʩʪʦʨʦʥʳ 

ʧʦʷʩʢʘ ʧʘʥʮʠʨʴ ʤʦʞʝʪ ʠʤʝʪʴ, ʢʘʢ ʧʨʷʤʦʫʛʦʣʴʥʳʡ, ʪʨʘʧʝʮʠʝʚʠʜʥʳʡ, ʪʘʢ 

ʧʨʷʤʦʡ ʠ ʠʟʦʛʥʫʪʳʡ ʚʠʜ. ʉʦʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʫ ʩʚʦʨʦʢ ʙʳʚʘʝʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ, ʥʦ ʝʩʪʴ ʚʠʜʳ, ʫ ʢʦʪʦʨʳʭ ʜʣʠʥʘ ʧʨʝʚʦʩʭʦʜʠʪ ʰʠʨʠʥʫ ʚ 

ʜʝʩʷʪʢʠ ʨʘʟ. ɺʩʝ ʵʪʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʬʠʪʦʧʣʘʥʢʪʦʥʝ 

ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʘʢʦʝ ʙʦʛʘʪʩʪʚʦ ʧʦ ʩʦʩʪʘʚʫ, ʧʝʥʥʘʪʥʳʝ 

ʬʦʨʤʳ ʚ ʬʠʪʦʧʣʘʥʢʪʦʥʝ ʦʟʝʨʘ ʥʝ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʥʦ ʯʘʩʪʦ 

ʚʥʦʩʷʪ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʙʠʦʤʘʩʩʫ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. 

 
ʈʠʩ. 7. Asterionella formosa Hass.: ʦʪʜʝʣʴʥʘʷ ʢʣʝʪʢʘ (ʚʚʝʨʭʫ), ʘʧʠʢʘʣʴʥʳʝ ʢʦʥʮʳ ʢʣʝʪʢʠ 

(ʚʥʠʟʫ ʩʣʝʚʘ ʠ ʚ ʮʝʥʪʨʝ) ʠ ʩʦʝʜʠʥʝʥʠʝ ʢʣʝʪʦʢ ʚ ʟʚʝʟʜʯʘʪʳʝ ʢʦʣʦʥʠʠ (ʚʥʠʟʫ ʩʧʨʘʚʘ). 

ʂ ʯʠʩʣʫ ʤʘʣʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʚʦʜʦʝʤʘ ʦʪʥʦʩʠʪʩʷ 

ʧʝʥʥʘʪʥʘʷ ʜʠʘʪʦʤʝʷ Nupela neogracillima Kulikovskiy & Lange-Bertalot (ʨʠʩ. 
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9), ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʦʙʨʘʩʪʘʥʠʷʭ ʥʘ ʢʘʤʥʷʭ ʩ ʛʣʫʙʠʥʳ 13,8 ʤ, 

ʦʪʦʙʨʘʥʥʳʭ ʚʦʜʦʣʘʟʘʤʠ ʦʢʦʣʦ ʫʩʪʴʷ ʨ. ʆʢ-ʇʦʨʦʢ (ʚʦʩʪʦʯʥʝʝ ʧʦʩ. ʗʡʣʶ) ʚ 

ʠʶʣʝ 2010 ʛ. [10]. ʕʪʦʪ ʚʠʜ ʧʨʝʜʧʦʯʠʪʘʝʪ ʦʣʠʛʦʪʨʦʬʥʳʝ ʚʦʜʦʝʤʳ ʚ 

ʘʨʢʪʠʯʝʩʢʦʡ ʠ ʙʦʨʝʘʣʴʥʦʡ ʦʙʣʘʩʪʷʭ, ʢ ʢʘʢʠʤ ʦʪʥʦʩʠʪʩʷ ʊʝʣʝʮʢʦʝ ʦʟʝʨʦ.  

ʉʨʝʜʠ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʘʥʦʤʘʣʠʠ ʚ ʩʪʨʦʝʥʠʠ ʠʭ ʧʘʥʮʠʨʝʡ (ʨʠʩ. 10). ʆʙʨʘʟʦʚʘʥʠʶ ʪʘʢʠʭ 

ʪʝʨʘʪʦʣʦʛʠʯʝʩʢʠʭ (ʫʨʦʜʣʠʚʳʭ) ʬʦʨʤ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʧʝʥʥʘʪʥʳʝ ʜʠʘʪʦʤʝʠ, 

ʚ ʦʩʥʦʚʥʦʤ ʦʙʠʪʘʪʝʣʠ ʜʥʘ ʠ ʦʙʨʘʩʪʘʥʠʡ. ʕʪʦ ʩʚʦʝʦʙʨʘʟʥʳʡ ʦʪʢʣʠʢ 

ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ɺ 

ʊʝʣʝʮʢʦʤ ʦʟʝʨʝ ʪʘʢʠʝ ʬʦʨʤʳ ʚʳʷʚʣʝʥʳ ʚ ʥʘʠʙʦʣʝʝ ʧʦʩʝʱʘʝʤʳʭ ʪʫʨʠʩʪʘʤʠ 

ʤʝʩʪʘʭ (ʚʦʜʦʧʘʜ ʂʦʨʙʫ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʫʨʙʘʟʳ 

ʠ ʢʝʤʧʠʥʛʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ, ʂʘʤʝʥʥʳʡ ʟʘʣʠʚ), ʥʘ ʯʪʦ, ʚʝʨʦʷʪʥʦ, 

ʤʦʛʫʪ ʚʣʠʷʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʛʝʥʦʚ. ʅʘ ʶʛʝ ʦʟʝʨʘ, ʚ ʫʩʪʴʝ ʨ. 

ʏʫʣʳʰʤʘʥ, ʧʦʷʚʣʝʥʠʝ ʪʝʨʘʪʦʬʦʨʤ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʚʳʰʝʥʥʳʤ 

ʧʨʠʨʦʜʥʳʤ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʬʦʥʦʤ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʥʘʣʠʯʠʝʤ ʚ ʙʘʩʩʝʡʥʝ ʦʟʝʨʘ 

ʨʷʜʘ ʤʝʣʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʩʫʣʴʬʠʜʥʳʭ ʠ ʦʢʠʩʣʝʥʥʳʭ ʨʫʜ ʚ ʬʦʨʤʝ 

ʤʘʣʘʭʠʪʦʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ [8]. 

ʀʥʪʝʨʝʩʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʘʢʦʚʦʝ ʚʦʜʦʨʦʩʣʝʡ-

ʦʙʨʘʩʪʘʪʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʥʘ ʤʘʢʨʦʬʠʪʘʭ. ɹʳʣ ʠʩʩʣʝʜʦʚʘʥ ʩʦʩʪʘʚ ʜʠʘʪʦʤʝʡ ʚ 

ʦʙʨʘʩʪʘʥʠʷʭ ʥʘ ʣʠʩʪʴʷʭ ʨʜʝʩʪʘ ʧʨʦʥʟʝʥʥʦʣʠʩʪʥʦʛʦ (Potamogeton perfoliatus 

L.), ʩʦʙʨʘʥʥʦʛʦ ʚ ʜʚʫʭ ʢʨʫʧʥʳʭ ʟʘʣʠʚʘʭ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʂʘʤʛʠʥʩʢʦʤ ʠ 

ʂʳʛʠʥʩʢʦʤ, ʛʜʝ ʦʪʤʝʯʝʥʳ ʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʟʘʨʦʩʣʠ ʵʪʦʛʦ ʤʘʢʨʦʬʠʪʘ [7]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʝʤ ʧʦ ʧʣʦʱʘʜʠ ʂʘʤʛʠʥʩʢʦʤ ʟʘʣʠʚʝ ʩ ʙʦʣʝʝ 

ʩʛʣʘʞʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʚʦʣʥʦ-ʧʨʠʙʦʡʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚ ʜʠʘʪʦʤʝʡ ʥʘ 

ʣʠʩʪʴʷʭ ʨʜʝʩʪʘ ʨʘʟʥʦʦʙʨʘʟʥʝʝ, ʯʝʤ ʚ ʂʳʛʠʥʩʢʦʤ, ʛʜʝ ʚʣʠʷʥʠʝ ʧʝʣʘʛʠʘʣʠ 

ʦʱʫʪʠʤʝʝ. 
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ʈʠʩ. 8 ï ɺʚʝʨʭʫ, ʩʣʝʚʘ ʥʘʧʨʘʚʦ: Brachysira microcephala (Grunow) Comp¯re (ʚʥʝʰʥʠʡ ʚʠʜ 

ʩʪʚʦʨʢʠ), ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨ. Gomphonema ʥʘ ʩʣʠʟʠʩʪʳʭ ʪʷʞʘʭ, Cocconeis placentula 

Ehrenberg; ʧʦʩʝʨʝʜʠʥʝ ʩʣʝʚʘ ʥʘʧʨʘʚʦ: B. microcephala (ʚʥʫʪʨʝʥʥʠʡ ʚʠʜ ʩʪʚʦʨʢʠ), Geissleria 

tingvallae (Ïstrup) Lange-Bertalot & Metzeltin, Didymosphenia geminate (Lyngbye) 

M. Schmidt; ʚʥʠʟʫ ʩʣʝʚʘ ʥʘʧʨʘʚʦ: Cymbella lanceolata (C. Agardh) C. Agardh, Achnanthidium 

minutissimum (K¿tzing) Czarnecki, Cymbella cistula (Ehrenberg) Kirchner 

 
ʈʠʩ. 9 ï Nupela neogracillima Kulikovskiy & Lange-Bertalot ʚ ʦʙʨʘʩʪʘʥʠʷʭ ʥʘ ʢʘʤʥʷʭ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʚ ʊʝʣʝʮʢʦʤ ʦʟʝʨʝ 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ 

ʤʝʪʦʜʘʤʠ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʟʚʦʣʠʣʦ ʧʦʧʦʣʥʠʪʴ ʦʙʱʠʡ ʩʧʠʩʦʢ 

ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʦʧʠʩʘʪʴ ʥʦʚʳʡ ʜʣʷ ʥʘʫʢʠ ʚʠʜ, ʚʳʷʚʠʪʴ ʥʦʚʳʝ ʠ 

ʨʝʜʢʠʝ ʜʣʷ ʘʣʴʛʦʬʣʦʨʳ ʦʟʝʨʘ ʚʠʜʳ, ʨʘʩʰʠʨʠʪʴ ʩʧʠʩʦʢ ʜʦʤʠʥʘʥʪʦʚ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʚʳʷʚʠʪʴ ʪʝʨʘʪʦʬʦʨʤʳ.  

ʅʦʚʳʝ ʠ ʠʥʪʝʨʝʩʥʳʝ ʥʘʭʦʜʢʠ ʝʱʝ ʚʧʝʨʝʜʠé  ɸʚʪʦʨ ʧʨʠʟʥʘʪʝʣʝʥ ʥ.ʩ. 

ɸ.ɺ. ɼʴʷʯʝʥʢʦ (ʃɻʠɻ ʀɺʕʇ ʉʆ ʈɸʅ) ʟʘ ʧʦʤʦʱʴ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʉʕʄ Hitachi S-

3400N. 
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ʈʠʩ. 10 ï ʅʦʨʤʘʣʴʥʳʝ (ʚʚʝʨʭʫ) ʠ ʫʨʦʜʣʠʚʳʝ (ʪʝʨʘʪʦʣʦʛʠʯʝʩʢʠʝ, ʚʥʠʟʫ) ʬʦʨʤʳ 

ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ: ʩʣʝʚʘ ʥʘʧʨʘʚʦ  
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ɸʥʥʦʪʘʮʠʷ. ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʤʝʞʛʦʜʦʚʦʡ ʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ Al, 

Fe, Mn, Zn, Cu, Cr, Ni, Mo, Cd ʠ Pb ʚ ʚʦʜʝ ʧʨʦʪʦʢ ʜʝʣʴʪʳ ʨ. ʉʝʣʝʥʛʘ. ɺ 2016 ʛ. ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ 

ʜʝʣʴʪʳ, ʢʘʢ ʠ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ 2015 ʛ. ʦʪʤʝʯʘʣʠʩʴ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʝʜʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ 

ʩʝʟʦʥʳ ʠ ʧʨʝʚʳʰʘʣʠ ʟʥʘʯʝʥʠʷ ʇɼʂ ʚ 5-12 ʨʘʟ. ʄʝʞʛʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʮʠʥʢʘ ʚ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʛʦ 

ʨʫʩʣʘ 2013-2016 ʛʛ. ʧʦʢʘʟʘʣʘ, ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʡ. ɺʦ ʚʥʫʪʨʠʛʦʜʦʚʦʤ ʘʩʧʝʢʪʝ ʤʝʥʴʰʝʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʥʘʢʦʧʣʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʦʢʘʟʘʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʤʝʞʛʦʜʦʚʦʤ ʘʩʧʝʢʪʝ ʚʦ ʚʩʝʭ ʧʨʦʪʦʢʘʭ ʠ ʥʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʚ ʧʨʦʪʦʢʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʣʴʪʘ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʨʝʢʘ ʉʝʣʝʥʛʘ. 
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Abstract. The data on the interannual and seasonal dynamics of the concentrations of Al, Fe, Mn, Zn, Cu, 

Cr, Ni, Mo, Cd and Pb in the branches of the Selenga river delta are obtained. In 2015-2016, high content of copper 

was observed in almost all seasons and was more than MPC by a factor of 5-12. The inter-annual dynamics of zinc 

content during the open water period of 2013-2016 showed an increase in its concentrations. The annual water 

pollution by heavy metals was less in spring and summer. A comparative analysis of the inter-annual accumulation 

of trace elements in bottom sediments showed a relatively constant content of these elements in all the branches; the 

most substantial accumulation was found in branches of the central part.  

Keywords: delta, heavy metals, the Selenga River.  

ʂ ʯʠʩʣʫ ʦʙʲʝʢʪʦʚ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ɹʘʡʢʘʣʴʩʢʦʡ ʧʨʠʨʦʜʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʪʨʝʙʫʶʱʠʭ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʷʚʣʷʝʪʩʷ ʵʢʦʩʠʩʪʝʤʘ ʨ. ʉʝʣʝʥʛʘ. 

ʈʝʢʘ ʉʝʣʝʥʛʘ ï ʢʨʫʧʥʝʡʰʠʡ ʧʨʠʪʦʢ ʦʟʝʨʘ ɹʘʡʢʘʣʘ, ʦʢʘʟʳʚʘʶʱʠʡ ʟʘʤʝʪʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ, ʥʝʩʫʱʠʡ ʜʦ 50% ʚʦʜʥʦʛʦ ʠ ʙʦʣʝʝ 

50% ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʦʢʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʥʘʫʯʥʳʭ ʠ 

ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʢ ʙʘʩʩʝʡʥʘ ʦʟʝʨʘ ɹʘʡʢʘʣʘ, ʨʝʢʘ ʉʝʣʝʥʛʘ ʠ ʝʝ 

ʜʝʣʴʪʘ ʦʩʪʘʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ 

ʥʘʙʣʶʜʘʶʪʩʷ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ɼʝʣʴʪʳ ʨʝʢ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʝʭʦʜʥʫʶ ʦʙʣʘʩʪʴ ʤʝʞʜʫ ʜʚʫʤʷ 

ʛʨʘʥʠʯʘʱʠʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ï ʨʝʢʦʡ ʠ ʦʟʝʨʦʤ. ʕʪʦ ʦʩʦʙʦʝ ʧʨʠʨʦʜʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʛʜʝ ʦʨʛʘʥʠʯʝʩʢʠʡ ʠ ʙʠʦʛʝʥʥʳʡ ʩʪʦʢ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ 

ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʚʩʣʝʜʩʪʚʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʙʠʦʪʠʯʝʩʢʦʛʦ 
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ʢʨʫʛʦʚʦʨʦʪʘ. ʆʯʠʱʘʶʱʘʷ ʨʦʣʴ ʜʝʣʴʪʳ ʤʘʢʩʠʤʘʣʴʥʘ ʚ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʡ ʚʦʜʳ 

ʠ ʤʠʥʠʤʘʣʴʥʘ ʟʠʤʦʡ, ʪʘʢ ʢʘʢ ʚʘʞʥʳʤʠ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʷʚʣʷʶʪʩʷ ʧʦʛʨʫʞʝʥʥʘʷ ʚʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, 

ʬʠʪʦʧʣʘʥʢʪʦʥ ʠ ʬʠʪʦʙʝʥʪʦʩ [3]. ɼʝʣʴʪʘ ʨ. ʉʝʣʝʥʛʠ ʟʘʥʠʤʘʝʪ ʦʙʰʠʨʥʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʠ ʚ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʦʮʝʥʠʚʘʝʪʩʷ ʦʪ 546 ʜʦ 5000 ʢʤ
2
 [2]. ɺ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʟʘ ʥʘʯʘʣʦ ʜʝʣʴʪʳ ʧʨʠʥʷʪʦ ʤʝʩʪʦ ʨʘʟʜʝʣʝʥʠʷ ʨʝʢʠ ʥʘ ʜʚʘ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʨʫʢʘʚʘ ʚ 34 ʢʤ ʦʪ ʫʩʪʴʷ. ʆʩʥʦʚʥʳʝ ʧʨʦʪʦʢʠ ʜʝʣʴʪʳ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ï ʶʞʥʫʶ, ʩʨʝʜʥʶʶ ʠ ʩʝʚʝʨʥʫʶ. ʉʝʚʝʨʥʫʶ ʛʨʫʧʧʫ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʪʦʢʠ ʃʦʙʘʥʦʚʩʢʘʷ, ɼʦʣʦʛʘʥ ʠ ʉʝʚʝʨʥʘʷ, ʩʨʝʜʥʶʶ ï 

ɻʘʣʫʪʘʡ, ʂʦʣʧʠʥʥʘʷ ʠ ʉʨʝʜʥʷʷ, ʶʞʥʫʶ ï ʃʝʚʦʙʝʨʝʞʥʘʷ, ʐʘʤʘʥʢʘ ʠ ʍʘʨʘʫʟ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠʟ ʥʠʭ ï ʃʝʚʦʙʝʨʝʞʥʘʷ, ʍʘʨʘʫʟ ʠ ʃʦʙʘʥʦʚʩʢʘʷ, ʧʦ 

ʢʦʪʦʨʳʤ ʧʨʦʭʦʜʠʪ ʜʦ 80% ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʚ ʚʝʩʝʥʥʝïʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʠ 99% 

ʟʠʤʦʡ. ʄʝʣʢʠʝ ʧʨʦʪʦʢʠ (ɻʘʣʫʪʘʡ, ʂʦʣʧʠʥʥʘʷ, ʉʨʝʜʥʷʷ, ʉʝʚʝʨʥʘʷ) ʟʠʤʦʡ 

ʯʘʱʝ ʚʩʝʛʦ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʧʝʨʝʤʝʨʟʘʶʪ [5]. ʇʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ, 

ʜʝʣʴʪʘ ʚʢʣʶʯʘʝʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʧʨʦʪʦʢ, ʦʟʝʨ, ʩʪʘʨʠʮ, ʩʦʟʜʘʶʱʠʭ 

ʩʣʦʞʥʫʶ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ.  

ɼʘʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʣʴʪʳ ʨ. ʉʝʣʝʥʛʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ 

ʜʠʥʘʤʠʢʫ ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʝʢʝ ʠ ʧʨʦʪʦʢʘʭ ʝʝ 

ʜʝʣʴʪʳ [7]. ʄʘʣʦʚʦʜʥʳʡ ʧʝʨʠʦʜ, ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʩ 1996 ʛ., ʩʦʭʨʘʥʷʣʩʷ ʠ ʚ 

ʪʝʯʝʥʠʝ 2013-2015 ʛʛ. ʇʨʠ ʵʪʦʤ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʢʘ ʚ ʘʚʛʫʩʪʝ ï ʩʝʥʪʷʙʨʝ 

2013 ʛ. ʦʢʘʟʘʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠʤ ʢ ʩʨʝʜʥʝʡ ʚʦʜʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ 2014 ʛ. ʠ 

ʦʩʦʙʝʥʥʦ 2015 ʛ. ʙʳʣʠ ʢʨʘʡʥʝ ʤʘʣʦʚʦʜʥʳʤʠ [6] 

ʆʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʨʝʧʝʨʥʳʭ ʩʪʘʥʮʠʷʭ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ 

ʨ. ʉʝʣʝʥʛʠ ʠ ʧʨʦʪʦʢʘʭ ʜʝʣʴʪʳ (ʨʠʩ.1), ʧʨʦʙʳ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʤʝʤʙʨʘʥʥʳʡ 

ʬʠʣʴʪʨ ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 0,45 ʤʢʤ, ʟʘʪʝʤ ʢʦʥʩʝʨʚʠʨʦʚʘʣʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ 

ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʦʡ. ʉʦʜʝʨʞʘʥʠʝ Al, Fe, Mn, Cu, Zn, Pb, Cd, Cr, Ni, Mo, As 

ʦʧʨʝʜʝʣʷʣʠ ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʝ Profile Plus 

ʧʨʦʠʟʚʦʜʩʪʚʘ Teledyne, ʉʐɸ. ʇʨʦʙʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʪʙʠʨʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʜʥʦʯʝʨʧʘʪʝʣʷ ʇʝʪʝʨʩʦʥʘ, ʧʦʤʝʱʘʣʠ ʚ ʜʚʦʡʥʳʝ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ 

ʧʘʢʝʪʳ, ʜʘʣʝʝ ʨʘʟʣʦʞʝʥʠʝ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ 

ʨʘʟʣʦʞʝʥʠʷ [1]. 
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ʈʠʩ. 1 ï ʂʘʨʪʘ-ʩʭʝʤʘ ʦʪʙʦʨʘ ʧʨʦʙ ʚ ʜʝʣʴʪʝ ʨ. ʉʝʣʝʥʛʘ 

ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʪʘʣʣʦʚ Al, Fe, Mn, Zn, Cu, Cr, Ni, 

Mo, Cd ʠ Pb ʚ ʚʦʜʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2016 ʛʦʜʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 2. ɺ 2016 ʛ. ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʜʝʣʴʪʳ ʨ. ʉʝʣʝʥʛʠ, ʢʘʢ ʠ ʚ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ 2015 ʛ. ʦʪʤʝʯʘʣʠʩʴ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʝʜʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʠ ʧʨʝʚʳʰʘʣʠ ʟʥʘʯʝʥʠʷ ʇɼʂ ʚ 5-12 ʨʘʟ. ɺ ʧʨʦʙʘʭ 

ʚʦʜʳ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ 2016 ʛ., ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʥʠʞʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʟʘ ʩʯʝʪ ʨʘʟʙʘʚʣʝʥʠʷ ʪʘʣʳʤʠ ʚʦʜʘʤʠ. ɺ ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ-ʟʘ 

ʦʪʤʠʨʘʥʠʷ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʚʦʙʦʞʜʝʥʠʶ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ 2016 ʛ. (ʨʠʩ. 3) ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʧʨʝʜʝʣʘʭ 0,01-0,25 

ʤʛ/ʜʤ
3
, ʚ ʮʝʣʦʤ ʧʦ ʚʩʝʤ ʧʨʦʪʦʢʘʤ ʬʠʢʩʠʨʦʚʘʣʠ ʧʨʝʚʳʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʇɼʂ ʚ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʪʦʢʠ ʉʨʝʜʥʷʷ, ʚ ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʣʦʩʴ 

ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʚ ʟʠʤʥʠʡ ʠ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜʳ. ʇʦ ʜʘʥʥʳʤ ʧʨʝʜʳʜʫʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ [4] ʚ ʧʨʦʪʦʢʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ʪʘʢʞʝ ʦʪʤʝʯʘʣʦʩʴ 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ ʚ ʧʨʦʪʦʢʝ ʉʨʝʜʥʷʷ. ʉʦʜʝʨʞʘʥʠʝ 

ʞʝʣʝʟʘ ʚ ʧʨʦʙʘʭ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʜʳ ʦʩʥʦʚʥʳʭ ʧʨʦʪʦʢ, ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ 

ʧʦʣʦʚʦʜʴʷ ʚʳʰʝ, ʯʝʤ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ. 
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ʈʠʩ. 2 ï ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʫʤʤʳ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʜʝ ʜʝʣʴʪʳ ʨ. ʉʝʣʝʥʛʘ  

 

ʈʠʩ. 3 ï ʉʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʧʨʦʪʦʢ ʜʝʣʴʪʳ ʨ. ʉʝʣʝʥʛʘ (ʤʛ/ʜʤ
3
) ʚ 2016 ʛ. 

ʉʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʨʛʘʥʮʘ ʥʘʙʣʶʜʘʣʠʩʴ ʠ ʚ 

ʧʨʦʪʦʢʝ ʉʨʝʜʥʷʷ. ʕʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʟʘʙʦʣʦʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʠ ʩʚʷʟʘʥʦ ʩ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ ʩʦʜʝʨʞʘʥʠʝ 

ʤʘʨʛʘʥʮʘ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʦʩʴ. 

ɺ 2015-16 ʛʛ. ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʜʝʣʴʪʳ ʨ. ʉʝʣʝʥʛʠ, ʦʪʤʝʯʘʣʠʩʴ 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʮʠʥʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʝʟʦʥʳ (ʜʦ 5-12 

ʇɼʂ). ʄʝʞʛʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʮʠʥʢʘ ʚ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʛʦ ʨʫʩʣʘ 

2013-2016 ʛʛ. ʧʦʢʘʟʘʣʘ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʮʠʥʢʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2013 

ʛʦʜʦʤ ʜʦ 7-8 ʇɼʂ ʚ 2014 ʛ. ʠ 5-12 ʇɼʂ ʚ 2015-16 ʛʛ. 

ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʧʨʦʪʦʢ ʜʝʣʴʪʳ 

ʨ. ʉʝʣʝʥʛʠ ʚ 2016 ʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

(ʤ
ʛ
/
ʜ
ʤ

3
) 
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ʧʨʝʚʳʰʘʣʦ ʟʥʘʯʝʥʠʷ ʇɼʂ ʜʦ 1,3 ʨʘʟʘ ʚ ʧʨʦʪʦʢʘʭ ʉʨʝʜʥʷʷ ʠ ʫ ʩ. ʄʫʨʟʠʥʦ, ʚ 

ʦʩʪʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʜʠ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. 

ʊʘʢʞʝ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ 

ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʊʄ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʩʘʞʜʝʥʠʠ ʤʝʪʘʣʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʟʘʤʝʜʣʝʥʥʦʛʦ ʩʪʦʢʘ. ʉʨʘʚʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʤʝʪʘʣʣʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩ ʢʣʘʨʢʘʤʠ ʧʦʯʚ ʥʝ ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ [4] ʧʦʢʘʟʘʣʦ ʧʨʝʚʳʰʝʥʠʝ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʡ ʚʦʜʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʊʄ 

ʥʘʭʦʜʷʪʩʷ ʥʠʞʝ ʬʦʥʦʚʳʭ. ʋʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʊʄ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʚ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʛʦ ʨʫʩʣʘ ʩʚʷʟʘʥʦ ʩ ʠʭ ʧʝʨʝʥʦʩʦʤ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʟʚʝʰʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʜʝ, ʯʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʜʘʥʥʳʤʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʠ ʤʝʜʠ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʦʪʤʝʯʘʣʠʩʴ ʚ ʧʨʦʪʦʢʘʭ ʍʘʨʘʫʟ ʫʩʪʴʝ, ʉʨʝʜʥʷʷ ʠ ʉʝʚʝʨʥʘʷ (ʨʠʩ. 5). 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʘʢʦʧʣʝʥʠʷ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ (ʨʠʩ. 4) ʚ ʦʙʨʘʟʮʘʭ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʦʢʘʟʘʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʦ ʚʩʝʤ ʧʨʦʪʦʢʘʤ ʜʝʣʴʪʳ ʨ. ʉʝʣʝʥʛʠ ʚ ʤʝʞʛʦʜʦʚʦʤ ʘʩʧʝʢʪʝ, 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʤʝʯʘʣʦʩʴ ʚ ʧʨʦʪʦʢʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. 

 

ʈʠʩ. 4 ï ʉʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ (ʘ) ʠ ʤʘʨʛʘʥʮʘ (ʙ) ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʤʛ/ʢʛ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 2016 ʛʦʜʫ ʥʘʤʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 11 ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʨʦʪʦʢ ʜʝʣʴʪʳ ʨ. ʉʝʣʝʥʛʘ.  ɺ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ ʢʘʢ ʞʝʣʝʟʦ, 

ʤʘʨʛʘʥʝʮ, ʘʣʶʤʠʥʠʡ, ʩʚʠʥʝʮ, ʮʠʥʢ ʠ ʤʝʜʴ, ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘʭʦʜʠʣʠʩʴ 

ʥʘ ʫʨʦʚʥʝ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ. 
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ʈʠʩ. 5 ï ʉʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ (ʘ) ʠ ʤʝʜʠ (ʙ) ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʤʛ/ʢʛ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʚʦʜʝ, ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʚ 

ʧʨʦʪʦʢʘʭ ʜʝʣʴʪʳ, ʛʜʝ ʥʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. ɺʦ ʚʥʫʪʨʠʛʦʜʦʚʦʤ ʘʩʧʝʢʪʝ ʤʝʥʴʰʝʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ 

ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʩʥʦʚʥʳʭ 

ʧʨʦʪʦʢ ʜʝʣʴʪʳ ʨ. ʉʝʣʝʥʛʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʧʝʨʠʦʜ 

ʦʪʢʨʳʪʦʛʦ ʨʫʩʣʘ ʥʘʭʦʜʠʪʩʷ ʥʠʞʝ ʦʩʥʦʚʥʳʭ ʬʦʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʘʨʢʦʚ 

ʧʦʯʚ ʜʣʷ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ. ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʊʄ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʧʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʦʩʘʞʜʝʥʠʝʤ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʤʝʜʣʝʥʥʦʛʦ ʩʪʦʢʘ. 
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Abstract. Using multiyear measurements, we investigated the influence of high flow rates at Krasnoyarsk 

hydropower station (Krasnoyarsk HPS) on the phytoplankton population of Yenisei River downstream the dam. We 

propose the hypothesis that flow rate variations change water temperature, which is influencing the phytoplankton 

dynamics. This hypothesis is verified by measurements conducted in 2008-2016. The results obtained can be used 

for the forecast of phytoplankton dynamics downstream the dam. 

Keywords: phytoplankton, lower reach, the Yenisei River, water temperature 

ɺʚʝʜʝʥʠʝ 

ʇʝʨʝʢʨʳʪʠʝ ʨʝʢ ʧʣʦʪʠʥʘʤʠ ɻʕʉ ʧʨʠʚʦʜʠʪ ʢ ʢʦʨʝʥʥʳʤ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʛʣʫʙʦʢʦ ʥʘʨʫʰʘʝʪ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʦʜ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʠʦʪʳ ʚʥʦʚʴ ʩʦʟʜʘʥʥʦʛʦ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ [5, 7]. ʇʨʠ ʵʪʦʤ 

ʠʟʤʝʥʷʝʪʩʷ ʠ ʩʫʱʝʩʪʚʝʥʥʘʷ ʝʸ ʢʦʤʧʦʥʝʥʪʘ ï ʬʠʪʦʧʣʘʥʢʪʦʥ, ʷʚʣʷʶʱʠʡʩʷ 

ʧʝʨʚʠʯʥʳʤ ʧʨʦʜʫʮʝʥʪʦʤ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ [5]. ʅʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʪʦʣʱʝ ʚʦʜʳ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩ ʬʘʢʪʦʨʦʚ. ɺ 

ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʳʭ ʨʝʢʘʭ ʢ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ: ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ 

ʪʝʯʝʥʠʷ ʨʝʢʠ, ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠ ʪ.ʜ. ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʩʙʨʦʩʘ ʚʦʜʳ ʯʝʨʝʟ ʧʣʦʪʠʥʫ ɻʕʉ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʚ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʡ 

ʨʝʢʝ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥ ʦʙʰʠʨʥʳʡ ʥʘʪʫʨʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʢʘʩʘʶʱʠʡʩʷ ʘʣʴʛʦʬʣʦʨʳ ʨʘʟʥʳʭ ʫʯʘʩʪʢʦʚ ʨ. ɽʥʠʩʝʡ ʢʘʢ ʜʦ ʤʦʤʝʥʪʘ 

ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʫʩʣʘ ʚ 1967 ʛ. ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ, ʪʘʢ ʠ ʧʦʩʣʝ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʠʞʥʝʛʦ ʙʴʝʬʘ 

ʂʨʘʩʥʦʷʨʩʢʦʡ ɻʕʉ [1, 4, 6]. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʧʨʦʚʝʜʝʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʨʘʟʥʳʭ ʨʝʢ ʠ ʚʳʷʚʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ [2]. ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ ʚ 

ʫʩʣʦʚʠʷʭ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʥʝʧʨʝʨʳʚʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʠʥʘʤʠʢʦʡ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ ʠ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʝʡ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʚʳʷʚʠʪʴ ʬʘʢʪʳ ʚʣʠʷʥʠʷ ʩʢʦʨʦʩʪʠ ʩʙʨʦʩʘ ʚʦʜʳ 

ʯʝʨʝʟ ʧʣʦʪʠʥʫ ʥʘ ʜʠʥʘʤʠʢʫ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʂʨʘʩʥʦʷʨʩʢʦʡ 

ɻʕʉ ʠ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʵʪʦʛʦ ʚʣʠʷʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʧʨʦʚʝʜʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʩʙʦʨʳ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ 2008ï2016 ʛʛ. ʇʨʦʙʳ ʩʦʙʠʨʘʣʠ ʝʞʝʜʥʝʚʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 34 

ʢʤ ʥʠʞʝ ʂʨʘʩʥʦʷʨʩʢʦʡ ɻʕʉ ʚ ʧʨʝʜʝʣʘʭ ʛ. ʂʨʘʩʥʦʷʨʩʢ. ʇʨʦʮʝʜʫʨʘ ʩʙʦʨʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʩʪʘʥʜʘʨʪʥʳʤ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʤʝʪʦʜʘʤ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʝ [3]. ʇʨʦʩʤʦʪʨ ʠ 

ʚʳʯʠʩʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʳʭ ʠ ʤʝʨʪʚʳʭ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚʝʣʠ ʧʦʜ 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ çʄʀʂʄɽɼ-2è. ʅʘʨʷʜʫ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʚʦʜʦʨʦʩʣʝʡ ʧʨʦʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. ɼʘʥʥʳʝ ʧʦ ʩʢʦʨʦʩʪʠ 

ʩʙʨʦʩʘ ʚʦʜʳ ʯʝʨʝʟ ʧʣʦʪʠʥʫ ɻʕʉ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ Statistica 6.0 (StatSoftInc.). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 
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ɸʥʘʣʠʟ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʟʘ 2008-2016 ʛʛ. ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 

ʦʩʝʥʠ ʠ ʟʠʤʳ ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʚʳʭ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʤʠʥʠʤʘʣʴʥʘ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʧʠʢ ʯʠʩʣʝʥʥʦʩʪʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 1-2 ʥʝʜʝʣʠ, ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʥʘʯʘʣʝ ʣʝʪʘ (ʚ ʠʶʥʝ). ʀʤʝʥʥʦ ʵʪʦ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ 2008, 2009, 2011 ʠ 2012 

ʛʛ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ 2014 ʠ 2016 ʛʛ., ʢʦʛʜʘ ʧʠʢ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʳʭ 

ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʝʩʥʦʡ ï ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ-ʥʘʯʘʣʝ ʤʘʷ (ʨʠʩ. 

1, 2). 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʨ. ɽʥʠʩʝʡ ʩʢʣʘʜʳʚʘʶʪʩʷ 

ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʠ ʚ ʥʘʯʘʣʝ ʦʩʝʥʠ ʠ ʜʦʩʪʠʛʘʶʪ ʟʥʘʯʝʥʠʡ 

12-13 Üʉ. ɺ ʪʝʯʝʥʠʝ ʟʠʤʳ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʩʥʠʞʘʝʪʩʷ ʜʦ ʟʥʘʯʝʥʠʡ 2-4 Üʉ. ʉ 

ʢʦʥʮʘ ʚʝʩʥʳ ʥʘʯʠʥʘʝʪʩʷ ʤʝʜʣʝʥʥʦʝ ʧʨʦʛʨʝʚʘʥʠʝ ʚʦʜʳ, ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʯʘʣʝ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ, ʢʦʛʜʘ ʚ ʪʝʯʝʥʠʝ 

ʠʶʥʷ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʚʳʨʘʩʪʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ (ʩʤ. ʨʠʩ. 1, 2). 

ʉʢʦʨʦʩʪʴ ʩʙʨʦʩʘ ʚʦʜʳ ʯʝʨʝʟ ʧʣʦʪʠʥʫ ʂʨʘʩʥʦʷʨʩʢʦʡ ɻʕʉ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 3500 ʤ
3
/ʩ. ʀʩʢʣʶʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʪʜʝʣʴʥʳʝ ʩʦʙʳʪʠʷ, 

ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʩʙʨʦʩʘ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʥʘʧʨʠʤʝʨ, ʚ ʢʦʥʮʝ ʚʝʩʥʳ 2009 

ʛ., ʚ ʥʘʯʘʣʝ ʣʝʪʘ 2010 ʛ. ʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʚʝʩʥʳ 2014 ʛ. (ʩʤ. ʨʠʩ. 1, 2). 

ʇʝʨʚʦʝ, ʯʪʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ï ʥʝʩʦʚʧʘʜʝʥʠʝ ʚʨʝʤʝʥ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʠʢʦʚ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʳʭ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʠʢʦʤ ʯʠʩʣʝʥʥʦʩʪʠ 

ʞʠʚʳʭ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʚ ʤʦʤʝʥʪ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʨʦʩʪʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʟʥʘʯʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʣʝʞʘʪ ʚ ʜʠʘʧʘʟʦʥʝ 5ï7 Üʉ. ʇʦʩʢʦʣʴʢʫ, ʪʘʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 

ʨʝʢʝ ʫʜʝʨʞʠʚʘʝʪʩʷ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʥʥʦ ʧʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʠʢ ʯʠʩʣʝʥʥʦʩʪʠ ʢʨʘʪʢʦʚʨʝʤʝʥʝʥ. 
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ʈʠʩ. 1 ï ɼʘʥʥʳʝ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 2008-2012 ʛʛ.: ʣʝʚʳʡ ʩʪʦʣʙʝʮ ï ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʞʠʚʳʭ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ (ʪʳʩ. ʢʣ./ʣ); ʩʪʦʣʙʝʮ ʧʦ ʩʝʨʝʜʠʥʝ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʨ. 

ɽʥʠʩʝʡ (ʉ̄); ʧʨʘʚʳʡ ʩʪʦʣʙʝʮ ï ʩʢʦʨʦʩʪʴ ʩʙʨʦʩʘ ʚʦʜʳ ʯʝʨʝʟ ʧʣʦʪʠʥʫ ʂʨʘʩʥʦʷʨʩʢʦʡ ɻʕʉ 

(ʤ
3
/ʩ) 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ ʠ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ɼʣʷ 

ʚʩʝʭ ʣʝʪ ʨʘʩʩʤʦʪʨʝʥʳ ʧʝʨʠʦʜʳ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʚʝʩʥʳ ï ʩʝʨʝʜʠʥʘ ʣʝʪʘ, 

ʧʦʪʦʤʫ ʯʪʦ ʚ ʵʪʦ ʚʨʝʤʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʜʠʥʘʤʠʢʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ. 
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ʈʠʩ. 2. ï ɼʘʥʥʳʝ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 2013-2016 ʛʛ.: ʣʝʚʳʡ ʩʪʦʣʙʝʮ ï ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʞʠʚʳʭ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ (ʪʳʩ. ʢʣ./ʣ); ʩʪʦʣʙʝʮ ʧʦ ʩʝʨʝʜʠʥʝ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʨ. 

ɽʥʠʩʝʡ (ʉ̄); ʧʨʘʚʳʡ ʩʪʦʣʙʝʮ ï ʩʢʦʨʦʩʪʴ ʩʙʨʦʩʘ ʚʦʜʳ ʯʝʨʝʟ ʧʣʦʪʠʥʫ ʂʨʘʩʥʦʷʨʩʢʦʡ ɻʕʉ 

(ʤ
3
/ʩ) 

ɼʣʷ ʧʝʨʠʦʜʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʠʢʘ ʦʙʥʘʨʫʞʝʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʞʠʚʳʭ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ (ʪʘʙʣ. 1). 

ʇʨʠʯʠʥʦʡ ʪʝʩʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ 

ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʭʦʣʦʜʦʣʶʙʠʚʳʭ ʚʠʜʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ 

ʦʧʪʠʤʘʣʝʥ ʚ ʵʪʦ ʚʨʝʤʷ. ɺ ʘʧʨʝʣʝ ï ʤʘʝ ʩʨʝʜʠ ʞʠʚʳʭ ʢʣʝʪʦʢ ʜʦʤʠʥʠʨʦʚʘʣʠ 

ʭʦʣʦʜʥʦʚʦʜʥʳʝ ʜʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ʙʝʥʪʦʩʘ ï Diatoma vulgare Bory ʠ 

Hannaea arcus (Ehrb.) Patr., ʚ ʠʶʥʝ ʭʦʣʦʜʥʦʚʦʜʥʳʡ ʠ ʪʝʥʝʚʳʥʦʩʣʠʚʳʡ 

ʧʣʘʥʢʪʦʥʥʳʡ ʚʠʜ ï Aulacoseira islandica (O.Mull.) Sim. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʜʘʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʦʧʪʠʤʫʤ ʜʦʤʠʥʘʥʪʘ ʣʝʪʥʝʛʦ ʬʠʪʦʧʣʘʥʢʪʦʥʘ A. 
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islandica, ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʛʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʣʝʪʥʝʛʦ (ʠʶʥʴ) ʧʠʢʘ, ʣʝʞʠʪ ʚ ʫʟʢʠʭ ʧʨʝʜʝʣʘʭ 25 ʉ̄. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʚʳʩʦʢʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ ʧʦʣʫʯʝʥʳ ʚ ʧʝʨʠʦʜʳ ʧʦʩʣʝ ʣʝʪʥʝʛʦ ʧʠʢʘ (ʩʤ. ʪʘʙʣ. 1) 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ, ʦʯʝʚʠʜʥʦ, ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ɺ ʠʶʣʝ ʚ 

ʧʣʘʥʢʪʦʥʝ ʨʝʢʠ ʜʦʤʠʥʠʨʦʚʘʣʘ ï Cyclotella radiosa (Grun.) Lemm., ʚ ʘʚʛʫʩʪʝ ï 

Fragilaria crotonensis Kitt. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʚʝʛʝʪʘʮʠʠ ʜʘʥʥʳʭ ʚʠʜʦʚ 

ʰʠʨʦʢ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʦʧʪʠʤʫʤ ʜʣʷ C. radiosa ʫʢʘʟʳʚʘʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 5-21̄ ʉ, ʜʣʷ F. crotonensis ï 13-16 ̄ ʉ ʠ ʚʳʰʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʣʠʟʢʫʶ 

ʢ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʨʦʩʪʘ ʜʘʥʥʳʭ ʚʠʜʦʚ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ, ʚʪʦʨʦʛʦ 

ʣʦʢʘʣʴʥʦʛʦ ʧʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʨʝʢʝ ʦʥʠ ʥʝ ʬʦʨʤʠʨʫʶʪ. 

ɺ 2010 ʛ. ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʧʘʪʪʝʨʥ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ 

ʧʠʢʘ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 1-2 ʥʝʜʝʣʠ) ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʳʭ ʢʣʝʪʦʢ 

ʥʘʨʫʰʘʝʪʩʷ ï ʧʠʢ ʩʪʘʥʦʚʠʪʩʷ ʰʠʨʝ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝ ʚ ʥʘʯʘʣʝ, ʘ ʚ ʢʦʥʮʝ ʠʶʥʷ. ʆʯʝʚʠʜʥʦ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʜʣʝʥʥʳʤ 

ʧʨʦʛʨʝʚʘʥʠʝʤ ʚʦʜʳ (ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʠʶʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ 

ʫʨʦʚʥʝ 5 Üʉ), ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʩʙʨʦʩʘ ʭʦʣʦʜʥʦʡ ʚʦʜʳ, 

ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʥʠʞʥʠʭ ʩʣʦʝʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʩ ʛʣʫʙʠʥʳ 20-40 ʤ). ʇʦʭʦʞʠʝ 

ʩʦʙʳʪʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ 2009 ʠ 2013 ʛʛ. 

ɺ 2009 ʛ. ʧʠʢ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʳʭ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʩʤʝʱʘʝʪʩʷ ʩ 

ʥʘʯʘʣʘ ʠʶʥʷ ʥʘ ʩʝʨʝʜʠʥʫ ʤʝʩʷʮʘ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʵʪʠʤ ʩʦʙʳʪʠʝʤ ʚʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʚʝʩʥʳ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʩʙʨʦʩʘ ʚʦʜʳ. ʂʘʢ 

ʨʝʟʫʣʴʪʘʪ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʥʘʯʘʣʝ ʣʝʪʘ ʨʘʩʪʝʪ ʩ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʴʶ, ʯʪʦ 

ʧʨʦʜʣʝʚʘʝʪ ʧʝʨʠʦʜ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʨʦʩʪʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʚ ʠʪʦʛʝ 

ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʧʠʢʘ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʚʨʝʤʷ. 

ɺ 2013 ʛ. ʧʠʢ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʳʭ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚ 

ʢʦʥʮʝ ʠʶʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʦʢʦʣʦ 5 Üʉ. ɺ ʧʝʨʠʦʜ ʩ ʥʘʯʘʣʘ ʤʘʷ ʜʦ 

ʢʦʥʮʘ ʠʶʥʷ ʦʪʤʝʯʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʙʨʦʩʘ ʚʦʜʳ, 

ʯʪʦ ʚʠʜʠʤʦ, ʧʨʠʚʦʜʠʪ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʥʠʞʥʝʤ 
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ʙʴʝʬʝ ʠ ʜʘʣʝʝ ï ʢ ʩʤʝʱʝʥʠʶ ʧʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʳʭ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 

ʩ ʥʘʯʘʣʘ ʥʘ ʢʦʥʝʮ ʠʶʥʷ. 

ʉʨʝʜʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʣʝʪ ʧʦʚʳʰʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʩʙʨʦʩʘ ʚʦʜʳ ʯʝʨʝʟ 

ʧʣʦʪʠʥʫ ɻʕʉ ʦʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʩʝʨʝʜʠʥʝ ʚʝʩʥʳ 2014 ʛ. ʅʘʪʫʨʥʳʝ ʜʘʥʥʳʝ 

ʧʦʢʘʟʳʚʘʶʪ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʳʭ ʢʣʝʪʦʢ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʘʧʨʝʣʝ ï ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ 

ʜʨʫʛʠʭ ʣʝʪ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ï ʦʢʦʣʦ 4 Üʉ ʪʘʢʞʝ ʚʳʰʝ, ʯʝʤ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʦʰʣʳʝ ʛʦʜʳ ʚ ʘʧʨʝʣʝ: 2,8-3,4 Üʉ. ɺʝʨʦʷʪʥʦ, ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʙʣʠʟʢʦʛʦ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʜʣʷ ʨʦʩʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʙʦʣʴʰʦʛʦ ʩʙʨʦʩʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʠʢʘ 

ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ʊʘʢʞʝ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʧʦʚʳʰʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʨʝʢʠ, ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ 

ʚʳʤʳʚʘʥʠʶ ʚʦʜʦʨʦʩʣʝʡ ʦʙʨʘʩʪʘʥʠʡ ʠ ʙʝʥʪʦʩʘ ʥʠʞʥʝʛʦ ʙʴʝʬʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʧʣʦʪʠʥʳ ʠʟʤʝʥʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʨ. ɽʥʠʩʝʡ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʮʝʩʩʘʤʠ 

ʪʝʧʣʦʦʙʤʝʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʚʥʫʪʨʠ 

ʝʛʦ ʪʦʣʱʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʚʷʟʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ 

ʨʝʢʠ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʠ ʩʢʦʨʦʩʪʠ ʩʙʨʦʩʘ ʚʦʜʳ ʯʝʨʝʟ ʧʣʦʪʠʥʫ ɻʕʉ 

ʦʙʥʘʨʫʞʝʥʳ ʟʥʘʯʠʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ (ʩʤ. ʪʘʙʣ. 1). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ 

ʦʙʥʘʨʫʞʝʥʘ ʤʝʞʜʫ ʩʙʨʦʩʘʤʠ ʚʦʜʳ ʠʟ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ 

ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʆʯʝʚʠʜʥʦ, ʛʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ 

ʚʦʜʦʟʘʙʦʨʥʳʭ ʦʪʚʝʨʩʪʠʡ (20-40 ʤ) ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. ɺ ʣʝʪʥʠʡ (ʠʶʥ-ɹʠʶʣʴ) ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ 

ʢʘʨʪʠʥʘ ï ʧʦʩʪʫʧʣʝʥʠʝ ʩʙʨʦʩʥʦʡ ʚʦʜʳ ʦʭʣʘʞʜʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʨʝʯʥʦʡ ʚʦʜʳ. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʚʳʩʦʢʠʤʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ (ʩʤ. ʪʘʙʣ. 1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʟʘ 2008-2016 ʛʛ., 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʧʦʚʳʰʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʩʙʨʦʩʘ ʚʦʜʳ ʯʝʨʝʟ 

ʧʣʦʪʠʥʫ ɻʕʉ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʥʠʞʝʣʝʞʘʱʝʡ ʯʘʩʪʠ ʨ. 
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ɽʥʠʩʝʡ. ɺʝʨʦʷʪʥʦ, ʧʦʚʳʰʝʥʥʳʡ ʩʙʨʦʩ ʠʟʤʝʥʷʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ, ʯʪʦ ʜʘʣʝʝ 

ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʳʭ ʢʣʝʪʦʢ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ 

ʠʥʦʝ ʚʨʝʤʷ, ʯʝʤ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʪʦʢ ʞʝ ʚʦʜʦʨʦʩʣʝʡ ʠʟ ʂʨʘʩʥʦʷʨʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʥʠʞʥʠʡ ʙʴʝʬ ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʦʡ ʠ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʛʣʫʙʠʥʥʦʛʦ ʩʙʨʦʩʘ ʚʦʜʳ ʩʢʦʨʝʝ ʚʩʝʛʦ ʥʝʟʥʘʯʠʪʝʣʝʥ. ɺ 

ʟʘʤʝʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʩʙʨʦʩʥʦʡ ʚʦʜʝ ʚʦʜʦʨʦʩʣʠ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ ʤʦʛʫʪ 

ʧʦʷʚʣʷʪʴʩʷ ʢ ʣʝʪʫ, ʥʦ ʵʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʝʨʠʠ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʘ 

ʜʠʥʘʤʠʢʫ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʶʪ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʩʙʨʦʩʘ ʚʦʜʳ ʯʝʨʝʟ 

ʧʣʦʪʠʥʫ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʝʥ ʤʝʭʘʥʠʟʤ ʚʣʠʷʥʠʷ ʙʦʣʴʰʠʭ ʨʘʩʭʦʜʦʚ 

ʚʦʜʳ ʯʝʨʝʟ ʧʣʦʪʠʥʫ ï ʧʦʚʳʰʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʩʙʨʦʩʘ ʠʟʤʝʥʷʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʨʝʢʝ, ʯʪʦ ʜʘʣʝʝ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʦʚ ʜʠʥʘʤʠʢʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ 

ʥʠʞʥʝʤ ʙʴʝʬʝ ʚ ʩʣʝʜʫʶʱʠʝ ʚʨʝʤʝʥʥʳʝ ʧʝʨʠʦʜʳ. 
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ʊʘʙʣʠʮʘ 1 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʯʠʩʣʝʥʥʦʩʪʴʶ ʞʠʚʳʭ ʢʣʝʪʦʢ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ (r fact.1) ʠ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʩʙʨʦʩʘ ʚʦʜʳ ʯʝʨʝʟ ʧʣʦʪʠʥʫ 

ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ r fact.2 (r fact>rst, p Ò 0.01) 

ɻʦʜ 
1
ʇʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ 
n1 r fact.1 

2
ʇʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ 
n2 r fact.2 

2008 
3 ʜʝʢ IV ï 1 ʜʝʢ VI 18 0,51 1 ʜʝʢ IV ï 2 ʜʝʢ V 34 0,53 

1 ʜʝʢ VI ï 1 ʜʝʢ Iʍ 68 -0,62 2 ʜʝʢ V ï 2 ʜʝʢ VII 18 -0,65 

2009 
2 ʜʝʢ V ï 2 ʜʝʢ VI 28 0,54 3 ʜʝʢ II ï 3 ʜʝʢ IV 44 0,60 

2 ʜʝʢ VI ï 1 ʜʝʢ VIII 62 -0,64 3 ʜʝʢ IV ï 3 ʜʝʢ VII 67 -0,67 

2010 
1 ʜʝʢ V ï 3 ʜʝʢ VI 40 0,65 1 ʜʝʢ IV ï 2 ʜʝʢ VI 53 0,83 

3 ʜʝʢ VI ï 3 ʜʝʢ VIII 52 -0,59 2 ʜʝʢ VI ï 1 ʜʝʢ IX 65 -0,84 

2011 
3 ʜʝʢ IV ï 1 ʜʝʢ VI 34 0,83 1 ʜʝʢ IV ï 2 ʜʝʢ V 33 0,73 

1 ʜʝʢ VI ï 3 ʜʝʢ VII 41 -0,66 2 ʜʝʢ V ï 1 ʜʝʢ VIII 64 -0,70 

2012
 3 ʜʝʢ IV ï 1 ʜʝʢ VI 34 0,62 - - - 

1 ʜʝʢ VI ï 1 ʜʝʢ Iʍ 71 -0,68 - - - 

2013 
2 ʜʝʢ IV ï 3 ʜʝʢ VI 51 0,70 3 ʜʝʢ IV ï 1 ʜʝʢ VII 42 0,73 

3 ʜʝʢ VI ï 2 ʜʝʢ VIII 41 -0,73 1 ʜʝʢ VII ï 1 ʜʝʢ VIII  25 -0,39 

2014 
1 ʜʝʢ IV ï 2 ʜʝʢ VI 54 0,61 3 ʜʝʢ II ï 2 ʜʝʢ IV 26 0,82 

2 ʜʝʢ VI ï 2 ʜʝʢ VIII 49 -0,78 2 ʜʝʢ IV ï 1 ʜʝʢ VI 32 -0,75 

2015 
3 ʜʝʢ III ï 3 ʜʝʢ VI 68 0,69 3 ʜʝʢ III ï 2 ʜʝʢ VI 35 0,82 

3 ʜʝʢ VI ï 1 ʜʝʢ Iʍ 59 -0,62 2 ʜʝʢ VI ï 2 ʜʝʢ VIII 19 -0,90 

2016 
3 ʜʝʢ III ï 1 ʜʝʢ V 33 0,61 1 ʜʝʢ IV ï 2 ʜʝʢ V 26 0,53 

1 ʜʝʢ V ï 1 ʜʝʢ Iʍ 89 -0,73 2 ʜʝʢ V ï 3 ʜʝʢ VI 34 -0,72 

ʇʨʠʤʝʯʘʥʠʝ: ʥʘʜ ʯʝʨʪʦʡ ï ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ ʧʝʨʝʜ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ, 

ʧʦʜ ʯʝʨʪʦʡ ï ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ; n1, n2 ï 

ʢʦʣʠʯʝʩʪʚʦ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʘʨ; ʜʝʢ ï ʜʝʢʘʜʘ ʤʝʩʷʮʘ; ç-è ï ʜʘʥʥʳʝ ʦʪʩʫʪʩʪʚʫʶʪ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʦʢʣʘʜʝ ʜʘʥʘ ʢʨʘʪʢʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʥʘ ʨʳʙ ɺʝʨʭ. ʆʙʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ: ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʨʝʢʠ ʧʣʦʪʠʥʦʡ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ɻʕʉ, ʚʩʝʣʝʥʠʝ ʚ ʆʙʴ 

ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʨʳʙʥʦʛʦ ʧʨʦʤʳʩʣʘ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʳʙ ɺʝʨʭ. 

ʆʙʠ ʦʢʘʟʳʚʘʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʭ ʚʳʣʦʚ, ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʪʘʢ ʠ ʨʳʙʘʢʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ, ʧʦʩʢʦʣʴʢʫ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʥʘʜʣʝʞʘʱʝʛʦ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʝʨʭʥʷʷ ʆʙʴ, ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ, ʨʳʙʳ, ʨʳʙʦʣʦʚʩʪʚʦ 
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Abstract. The paper provides a brief assessment of the impact of human activities on fish of Upper Ob 

river, namely, water pollution, regulation of the river flow of the river by the dam of the Novosibirsk hydroelectric 

power station, invasion of alien fish species to Ob river, and fisheries. Currently, the most significant impact on the 

Upper Ob fish is exerted by commercial and amateur fishery since it is conducted without proper scientific 

justification and control.  
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ɺʚʝʜʝʥʠʝ 

ʇʨʦʛʨʝʩʩʠʨʫʶʱʝʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ, ʚʣʠʷʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ ʬʣʦʨʫ ʠ ʬʘʫʥʫ ɿʝʤʣʠ ī ʬʘʢʪ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ. 

ʇʨʠ ʵʪʦʤ ʨʝʯʴ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦ ʧʨʷʤʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʯʝʣʦʚʝʢʘ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ 

ʠ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʦ ʢʦʩʚʝʥʥʦʤ ʚʣʠʷʥʠʠ 

ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʠʭ ʦʙʠʪʘʥʠʷ. ɺ ʧʦʣʥʦʡ ʤʝʨʝ ʩʢʘʟʘʥʥʦʝ ʦʪʥʦʩʠʪʩʷ ʠ 

ʢ ʨʳʙʘʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʵʪʠʭ 

ʛʠʜʨʦʙʠʦʥʪʦʚ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʘʜʘʧʪʘʮʠʠ ʫ ʥʠʭ 

ʥʝ ʙʝʩʧʨʝʜʝʣʴʥʳ. ʏʝʤ ʜʝʪʘʣʴʥʝʝ ʠʟʫʯʘʝʪʩʷ ʙʠʦʣʦʛʠʷ ʨʳʙ, ʪʝʤ ʚʳʰʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʫ ʥʠʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʳ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ ʚ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ [1], 

ʊʘʢʦʛʦ ʨʦʜʘ ʚʣʠʷʥʠʝ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʦʩʦʙʠ, ʥʦ ʠ ʥʘ 

ʫʨʦʚʥʝ ʧʦʧʫʣʷʮʠʠ ʠ ʠʭʪʠʦʮʝʥʦʟʘ [1]. ɺ ʵʢʦʣʦʛʠʯʝʩʢʠ çʥʘʨʫʰʝʥʥʦʤè 

ʠʭʪʠʦʮʝʥʦʟʝ, ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʚʨʝʤʷ ʠ ʫʩʣʦʚʠʷ, ʩ 

ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʘʭʦʜʷʪ ʩʚʦʶ ʥʠʰʫ ʨʳʙʳ-ʚʩʝʣʝʥʮʳ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ, ʠʭʪʠʦʮʝʥʦʟʘ [2]. 

mailto:popov@iwep.nsc.ru.
mailto:popov@iwep.nsc.ru.
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ʉʫʱʝʩʪʚʝʥʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʩʪʨʫʢʪʫʨʳ ʠʭʪʠʦʮʝʥʦʟʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʦʜʦʝʤʘ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʣʫʯʘʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ ʪʘʢʠʭ ʬʦʨʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʟʘʛʨʷʟʥʝʥʠʝ, ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʨʝʢ 

ʧʣʦʪʠʥʘʤʠ, ʚʩʝʣʝʥʠʝ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʨʳʙʥʳʡ ʧʨʦʤʳʩʝʣ. ʊʘʢʞʝ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʚʣʠʷʥʠʷ ʥʘ ʨʳʙ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʵʪʦʛʦ ʬʘʢʪʦʨʘ, ʪʘʢ ʠ ʩ ʮʝʣʴʶ ʠʭʪʠʦʠʥʜʠʢʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʚʦʜʦʝʤʘ ʚ ʮʝʣʦʤ [1, 3]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʜʦʢʣʘʜʘ ī ʢʨʘʪʢʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʥʘ ʨʳʙ ɺʝʨʭʥʝʡ 

ʆʙʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʬʘʢʪʦʨʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɺ ʩʦʩʪʘʚ ʙʘʩʩʝʡʥʘ 

ɺʝʨʭ. ʆʙʠ ʚʢʣʶʯʝʥʳ ʨʝʢʠ ʠ ʦʟʝʨʘ ɻʦʨʥʦʛʦ ɸʣʪʘʷ, ʦʩʥʦʚʥʦʝ ʨʫʩʣʦ ʆʙʠ ʦʪ 

ʠʩʪʦʢʘ ʜʦ ʫʩʪʴʷ ʊʦʤʠ, ʅʦʚʦʩʠʙʠʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʨ. ʊʦʤʴ.  

ʌʘʢʪʦʨ ʟʘʛʨʷʟʥʝʥʠʷ ɺʝʨʭʥʝʡ ʆʙʠ 

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʥʘ ʨʳʙ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ ɺʝʨʭ. ʆʙʠ, ʢʘʢ, ʚʧʨʦʯʝʤ, 

ʥʘ ʨʳʙ ʣʶʙʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʚʦʜʦʝʤʘ, ʩʦʧʨʷʞʝʥʘ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʪʨʫʜʥʦʩʪʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʦʡ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʚʳʯʣʝʥʝʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʠʟ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ, ʪʘʢ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʙ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʥʘ ʨʳʙ 

ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʪʦʣʴʢʦ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʧʨʷʞʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʨʳʙ 

ʠ ʠʭ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʭʘʨʘʢʪʝʨʘ ʤʠʛʨʘʮʠʡ ʠ ʨʷʜʘ ʜʨʫʛʠʭ 

ʯʝʨʪ ʵʢʦʣʦʛʠʠ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ 

ʚʣʠʷʥʠʷ ʥʘ ʨʳʙ ʟʘʛʨʷʟʥʝʥʠʷ ʨʝʢ ʂʦʣʴʩʢʦʛʦ ʧ-ʦʚʘ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ (ʊʄ) 

[1]. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʳʙ ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʢʘʥʪʦʚ ʚ ʩʣʫʯʘʝ ʠʭ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [3].   

ɺ ʧʨʝʜʝʣʘʭ ɺʝʨʭ. ʆʙʠ ʢ ʥʘʠʙʦʣʝʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʤʥʦʛʦʣʝʪʥʝʡ ʧʨʦʛʨʘʤʤʳ ʀɺʕʇ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʨʳʙ ʊʄ. ɺ ʨʝʢʘʭ ʠ ʦʟʝʨʘʭ ɻʦʨʥʦʛʦ ɸʣʪʘʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʨ. ʂʘʪʫʥʴ ʥʘ ʫʯʘʩʪʢʝ ʧʣʘʥʠʨʫʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɸʣʪʘʡʩʢʦʡ 
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ɻʕʉ, ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʳʙʘʭ, ʚʢʣʶʯʘʷ ʨʪʫʪʴ, ʚ ʩʨʝʜʥʝʤ 

ʥʝʚʳʩʦʢʦʝ [4]. ɺ ʥʝʢʦʪʦʨʳʭ ʦʟʝʨʘʭ ʚʳʩʦʢʦʛʦʨʠʡ ɸʣʪʘʷ ʦʙʥʘʨʫʞʝʥʘ 

ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʨʦʤʘ ʠ ʨʪʫʪʠ ʚ ʤʳʰʮʘʭ ʧʝʣʷʜʠ, ʭʘʨʠʫʩʘ, 

ʧʦʜʢʘʤʝʥʱʠʢʘ ʠ ʦʩʤʘʥʘ [4], ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ ʧʨʠʨʦʜʥʳʤ 

ʬʘʢʪʦʨʦʤ ī ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʪʘʣʣʦʚ ʚ ʛʨʘʥʠʮʘʭ ɸʢʪʘʰʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʪʫʪʠ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ɸʶʪʫ. ʅʘʢʦʧʣʝʥʠʝ 

ʨʪʫʪʠ ʚ ʨʳʙʘʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ɸʣʪʘʡʩʢʦʡ ɻʕʉ, ʚ ʩʣʫʯʘʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʙʣʠʟʢʠʭ ʢ ʜʦʧʫʩʪʠʤʦʡ ʦʩʪʘʪʦʯʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ (ɼʆʂ) ʵʪʦʛʦ ʤʝʪʘʣʣʘ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙ. ʇʦʜʨʦʙʥʦ ʵʪʦʪ 

ʚʦʧʨʦʩ ʨʘʩʩʤʦʪʨʝʥ ʥʘʤʠ ʚ ʨʘʙʦʪʝ [5].  

ʀʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʊʄ ʚ ʨʳʙʘʭ ɺʝʨʭ. ʆʙʠ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʠʩʪʦʢʘ ʜʦ 

ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. 

ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʀ. ɸ. ɻʣʘʟʫʥʦʚʦʡ (ʮʠʪ. ʧʦ 4), ʚ ʢʦʪʦʨʦʡ 

ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʥʝʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʊʄ ʚ ʨʳʙʘʭ ʠʟ ʨ. ʆʙʠ ʚ 

ʨʘʡʦʥʝ ʚʦʜʦʟʘʙʦʨʘ ʛ. ɹʘʨʥʘʫʣʘ. ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʥʘʤʠ [5] ʚʳʩʦʢʠʝ (ʚʳʰʝ ɼʆʂ 

ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ) ʢʦʥʮʝʥʪʨʘʮʠʠ ʊʄ ʚ ʨʳʙʘʭ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʚ ʨ. ʆʙʠ ʥʘ ʫʯʘʩʪʢʝ ʧʦʜ ʧʣʦʪʠʥʦʡ ɻʕʉ. ɸʥʘʣʦʛʠʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʥʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʊʄ ʚ ʩʪʝʨʣʷʜʠ ʠ ʝʣʴʮʝ, 

ʚʳʣʦʚʣʝʥʥʳʭ ʚ ʢʦʥʮʝ ʦʢʪʷʙʨʷ 2014 ʛ. ʚ ʆʙʠ ʙʣʠʟ ʧʦʩ. ʂʠʨʝʝʚʩʢ (ʊʦʤʩʢʘʷ 

ʦʙʣʘʩʪʴ), ʠ ʚ ʨʳʙʘʭ (ʩʪʝʨʣʷʜʴ, ʱʫʢʘ, ʝʣʝʮ, ʣʝʱ, ʩʫʜʘʢ, ʨʦʪʘʥ-ʛʦʣʦʚʝʰʢʘ), 

ʧʦʡʤʘʥʥʳʭ ʚ ʤʘʝ 2016 ʛ. ʥʘ ʫʩʪʴʝʚʦʤ ʫʯʘʩʪʢʝ ʊʦʤʠ. 

ʅʘʛʣʷʜʥʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʚʣʠʷʥʠʷ ʥʘ ʨʳʙ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʠʭ 

ʦʙʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠʭʪʠʦʮʝʥʦʟʘ ʨ. ʊʦʤʠ, ʢʦʪʦʨʘʷ ʜʦ ʢʦʥʮʘ 30-

ʭ ʛʛ. ʍʍ ʚ. ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʯʠʩʪʳʡ ʚʦʜʦʪʦʢ ʩ ʤʠʥʠʤʘʣʴʥʦʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʥʝʛʦ ʠ ʦʧʪʠʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʞʠʟʥʠ ʨʳʙ. ɺ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XX ʚ. ʚ ʨʝʢʝ ʠ ʝʝ ʧʨʠʜʘʪʦʯʥʳʭ ʚʦʜʦʝʤʘʭ ʚʳʣʘʚʣʠʚʘʣʦʩʴ ʥʝ 

ʤʝʥʝʝ 8 ʪʳʩ. ʮ ʨʳʙʳ ʝʞʝʛʦʜʥʦ. ʉ ʢʦʥʮʘ 30-ʭ ʛʛ. XX ʚ. ʚʦʜʳ ʊʦʤʠ ʥʘʯʘʣʠ 

ʘʢʪʠʚʥʦ ʟʘʛʨʷʟʥʷʪʴʩʷ ʚ ʩʚʷʟʠ ʨʘʟʚʠʪʠʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ, ʦʩʦʙʝʥʥʦ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʫʨʙʘʥʠʟʘʮʠʠ. ʇʝʨʚʳʝ ʩʣʫʯʘʠ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʠ ʨʳʙ ʚ ʊʦʤʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ 
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ʨʘʡʦʥʝ ʛ. ʂʝʤʝʨʦʚʦ ʚ 1938 ʛ. ɺ 1939 ʛ. ʛʠʙʝʣʴ ʨʳʙ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ 80-85 

ʢʤ ʥʠʞʝ ʵʪʦʛʦ ʛʦʨʦʜʘ, ʚ 1942 ʛ. ï ʚ ʫʩʪʴʝ ʨʝʢʠ. ʃʝʪʦʤ 1944 ʛ. ʧʨʦʠʟʦʰʣʘ 

ʤʘʩʩʦʚʘʷ ʛʠʙʝʣʴ ʨʳʙ ʥʘ ʫʯʘʩʪʢʝ ʊʦʤʠ ʙʣʠʟ ʧʦʩ. ʂʦʣʘʨʦʚʦ. ʉ 1945 ʛ. ʩʪʘʣʠ 

ʥʘʙʣʶʜʘʪʴʩʷ ʝʞʝʛʦʜʥʳʝ ʟʠʤʥʠʝ ʟʘʤʦʨʳ ʨʳʙʳ, ʢʘʢ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʨʝʢʠ, ʪʘʢ ʠ ʚ ʝʝ ʧʨʠʜʘʪʦʯʥʦʡ ʩʠʩʪʝʤʝ. ɿʘʛʨʷʟʥʝʥʠʝ ʊʦʤʠ ʦʪʨʘʟʠʣʦʩʴ ʠ ʥʘ 

ʨʳʙʘʭ ʧʨʠʣʝʞʘʱʝʛʦ ʫʯʘʩʪʢʘ ʆʙʠ.  

ʇʦ ʤʝʨʝ ʥʘʨʘʩʪʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʊʦʤʠ ʦʩʦʙʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ 

ʚʣʠʷʥʠʶ ʪʦʢʩʠʢʘʥʪʦʚ ʪʫʚʦʜʥʳʝ ʚʠʜʳ ʨʳʙ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʤʝʩʪʠʣʠʩʴ ʠʟ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʝʢʠ ʚ ʝʝ ʚʝʨʭʥʝʝ ʪʝʯʝʥʠʝ ʠ ʧʨʠʪʦʢʠ, ʘ 

ʧʦʣʫʧʨʦʭʦʜʥʳʝ ʨʳʙʳ ʩʪʘʣʠ ʟʘʭʦʜʠʪʴ ʠʟ ʆʙʠ ʚ ʫʩʪʴʝʚʦʡ ʫʯʘʩʪʦʢ ʚ ʤʘʣʦʤ 

ʯʠʩʣʝ ʠ ʥʝ ʢʘʞʜʳʡ ʛʦʜ, ʩʠʛ-ʧʳʞʲʷʥ ʠ ʪʫʛʫʥ ʠʟ ʩʦʩʪʘʚʘ ʠʭʪʠʦʬʘʫʥʳ ʊʦʤʠ 

ʠʩʯʝʟʣʠ ʩʦʚʩʝʤ. ɺ ʥʘʯʘʣʝ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XX ʚ. ʨʝʢʘ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʫʪʨʘʪʠʣʘ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʟʘʛʨʷʟʥʝʥʠʝ ʊʦʤʠ ʪʦ ʚʦʟʨʘʩʪʘʣʦ, ʪʦ 

ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʣʦʩʴ, ʦʜʥʘʢʦ ʚ ʮʝʣʦʤ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʨʳʙ ʚ ʨʝʢʝ ʦʩʪʘʶʪʩʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʊʄ ʚ ʨʳʙʘʭ ʊʦʤʠ ʠʟʫʯʘʣʦʩʴ ʩʧʦʨʘʜʠʯʝʩʢʠ. ɺ 1990 ʛ. ʚ 

ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ (ʥʠʞʝ ʛ. ʂʝʤʝʨʦʚʦ) ʚʳʷʚʣʝʥʦ ʥʝʙʦʣʴʰʦʝ ʧʨʝʚʳʰʝʥʠʝ 

ʨʷʜʘ ʊʄ (ʚʢʣʶʯʘʷ ʨʪʫʪʴ) ʫ ʩʠʙʠʨʩʢʦʛʦ ʝʣʴʮʘ ʠ ʦʢʫʥʷ; ʚ ʧʨʦʙʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʚ 

1991 ʛ., ʦʪʤʝʯʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ɼʆʂ ʊʄ ʫ ʤʝʥʴʰʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ ʨʳʙ ʠ ʚ 

ʤʝʥʴʰʝʤ ʯʠʩʣʝ ʧʨʦʙ ʢʘʞʜʦʛʦ ʚʠʜʘ. ʅʝʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʉ. ʉ. ʕʡʨʠʭ ʠ ʊ. ʉ. ʇʘʧʠʥʦʡ [ʮʠʪ. ʧʦ 4] ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙ 

ʊʦʤʠ ʣʝʪʦʤ 1991 ʛ. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʥʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʊʄ ʚ ʨʳʙʘʭ ʨʝʢʠ ʚ 2007 ʠ 2009 ʛʛ. 

ɺ ʨʳʙʘʭ ʫʩʪʴʷ ʊʦʤʠ (ʨ. ʈʦʤʘʰʢʘ, ʏʝʨʥʠʣʴʱʠʢʦʚʘ ʧʨʦʪʦʢʘ) ʥʘ ʫʯʘʩʪʢʝ 

ʙʣʠʞʥʝʡ ʟʦʥʳ ʚʣʠʷʥʠʷ ʉʍʂ ʚ ʢʦʥʮʝ 1990-ʭ ʛʛ. ʠ ʚ ʥʘʯʘʣʝ XX ʚ. ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʛʘʤʤʘ-ʠʟʣʫʯʘʶʱʠʝ ʪʝʭʥʦʛʝʥʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ:  
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Np  [6]. ɺ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʚʦʜʳ ʚ ʏʝʨʥʠʣʴʱʠʢʦʚʦʡ ʧʨʦʪʦʢʝ ʫ ʩʫʜʘʢʘ, ʣʝʱʘ, ʩʘʟʘʥʘ ʠ ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʷ 

ʥʘʨʫʰʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʝʧʨʦʜʫʢʮʠʠ, ʚ ʪ. ʯ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʙʝʣʠ ʣʠʯʠʥʦʢ ʧʨʠ ʠʭ 

ʩʥʦʩʝ ʚ ʭʦʣʦʜʥʳʝ ʚʦʜʳ ʥʠʞʝʣʝʞʘʱʝʛʦ ʫʯʘʩʪʢʠ ʨʝʢʠ.   
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ʌʘʢʪʦʨ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʆʙʠ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʪʦʢʘ ʨʝʢ ʧʣʦʪʠʥʘʤʠ ʢʨʫʧʥʳʭ ʧʦ 

ʤʦʱʥʦʩʪʠ ɻʕʉ ʨʝʯʥʦʡ ʠʭʪʠʦʮʝʥʦʟ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʨʘʚʥʠʥʥʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʠʭʪʠʦʮʝʥʦʟ ʦʟʝʨʥʦ-ʨʝʯʥʦʛʦ ʪʠʧʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʦʙʣʘʜʘʶʪ 

ʨʳʙʳ-ʨʝʦʣʠʤʥʦʬʠʣʳ ʠ ʣʠʤʥʦʬʠʣʳ. ɺʠʜʳ ʨʳʙ-ʨʝʦʬʠʣʦʚ ʫʭʦʜʷʪ ʠʟ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʧʨʝʜʝʣʳ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʠʣʠ ʚ ʧʨʠʪʦʢʠ, ʥʝʨʝʜʢʦ 

ʧʨʦʜʦʣʞʘʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʣʷ ʥʘʛʫʣʘ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʜʠ ʠ, ʯʘʩʪʠʯʥʦ, ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ ʨʳʙ ʚʳʥʦʩʷʪʩʷ ʠʟ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʥʠʞʥʠʡ ʙʴʝʬ, ʧʦʧʦʣʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʠʣʠ ʜʘʞʝ 

ʤʝʥʷʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʚʠʜʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʠʭʪʠʦʮʝʥʦʟʘ ʨʝʢʠ ʥʠʞʝ 

ʧʣʦʪʠʥʳ. ɺ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʬʦʨʤʠʨʫʶʪʩʷ ʥʦʚʳʝ ʠʣʠ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʝ ʨʘʥʝʝ 

ʮʠʢʣʳ ʧʘʨʘʟʠʪʘʨʥʳʭ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʳʙ. ɺ ʩʚʷʟʠ ʩ 

ʟʘʤʝʜʣʝʥʥʳʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʢʦʡ, ʚʦʜʦʦʙʤʝʥʦʤ, ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʜʝʧʦʥʠʨʫʶʪʩʷ ʚ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠ ʩʣʫʞʘʪ ʧʦʩʪʦʷʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʪʦʢʩʠʢʘʮʠʠ ʨʳʙ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʦʣʫʯʘʝʪ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʩʣʦʚʦʝ ʠ ʣʶʙʠʪʝʣʴʩʢʦʝ 

ʨʳʙʦʣʦʚʩʪʚʦ. 

ɺʩʝ ʩʢʘʟʘʥʥʦʝ ʠʤʝʣʦ ʠ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ 

ʝʛʦ ʥʠʞʥʝʤ ʙʴʝʬʝ [7]. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʥʠʷ ʧʣʦʪʠʥʳ ɻʕʉ ʙʳʣ 

ʧʝʨʝʢʨʳʪ ʧʫʪʴ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʨʳʙ (ʦʩʝʪʨʘ ʠ ʥʝʣʴʤʳ) ʆʙʠ ʥʘ ʥʝʨʝʩʪ ʢ 

ʥʝʨʝʩʪʠʣʠʱʘʤ ʚ ʚʝʨʭʦʚʴʷ ʨʝʢʠ. ʉʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʥʘ ʫʯʘʩʪʢʝ ɺʝʨʭ. ʆʙʠ 

ʪʫʚʦʜʥʳʝ ʧʦʧʫʣʷʮʠʠ ʦʩʝʪʨʘ ʠ ʥʝʣʴʤʳ ʤʘʣʦʯʠʩʣʝʥʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʚʷʟʠ ʩ 

ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʥʝʨʝʩʪʠʣʠʱ ʠ 

ʟʠʤʦʚʘʣʴʥʳʭ ʷʤ. ɺ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʨʝʦʣʠʤʥʦʬʠʣʴʥʳʡ 

ʠʭʪʠʦʮʝʥʦʟ, ʚ ʢʦʪʦʨʦʤ ʠʟ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ 

ʩʪʘʣ ʚʩʝʣʝʥʥʳʡ ʚ ʨ. ʆʙʴ ʚ 1957ī1961 ʛ. ʣʝʱ, ʩʦʩʪʘʚʠʚʰʠʡ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʢʦʥʢʫʨʝʥʮʠʶ ʥʘ ʧʦʯʚʝ ʧʠʪʘʥʠʷ ʜʨʫʛʠʤ ʨʳʙʘʤ-ʙʝʥʪʦʬʘʛʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʣʦʪʚʝ ʠ ʩʪʝʨʣʷʜʠ. ɿʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʠʭʪʠʦʮʝʥʦʟʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʜʨʫʛʦʡ 

ʚʩʝʣʝʥʝʮ ī ʩʫʜʘʢ, ʘ ʪʘʢʞʝ ʩʣʫʯʘʡʥʳʡ ʚʩʝʣʝʥʝʮ ī ʚʝʨʭʦʚʢʘ. ʇʨʘʢʪʠʯʝʩʢʠ 

ʝʞʝʛʦʜʥʦ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ, ʯʘʩʪʠʯʥʦ, ʚ ʥʠʞʥʝʤ ʙʲʝʬʝ, ʥʘʙʣʶʜʘʝʪʩʷ 
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ʤʘʩʩʦʚʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʣʝʱʘ ʣʝʥʪʦʯʥʳʤʠ ʯʝʨʚʷʤʠ Ligula intestinalis ʠ  

Digramma interrupta. ʋ ʤʥʦʛʠʭ ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ ʠʥʚʘʟʠʨʦʚʘʥʥʦʛʦ ʣʝʱʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʝʧʨʝʩʩʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʘʚʣʝʥʦ ʨʘʟʚʠʪʠʝ ʧʦʣʦʚʳʭ ʞʝʣʝʟ. 

ʂʦʣʝʙʘʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʥʘʛʫʣ ʠ ʨʘʟʤʥʦʞʝʥʠʝ ʨʳʙ, ʢʘʢ ʚ ʩʘʤʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʪʘʢ ʠ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʆʙʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʦʢʦʚʳʭ 

ʪʝʯʝʥʠʡ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʝʞʝʛʦʜʥʦ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ, 

ʚʳʥʦʩʠʪʩʷ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʳʙ ʚʩʝʭ ʚʠʜʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʤʦʣʦʜʠ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʪʫʨʙʠʥʳ ʧʦʛʠʙʘʝʪ.  

ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʳʙ ɺʝʨʭ. ʆʙʠ ʦʢʘʟʳʚʘʶʪ ʢʨʫʧʥʳʝ 

ʚʦʜʦʟʘʙʦʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʥʘ ʤʥʦʛʠʭ ʠʟ ʢʦʪʦʨʳʭ ʨʳʙʦʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 

ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘʧʨʠʤʝʨ, ʧʦ ʜʘʥʥʳʤ ɸ. ɺ. ʄʫʞʠʢʦʚʘ [ʮʠʪ. ʧʦ 7], ʥʘ 

ʩʦʨʦʫʜʝʨʞʠʚʘʶʱʠʭ ʩʝʪʢʘʭ ʚʦʜʦʟʘʙʦʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʊʕʎ-2 ʛ. 

ʅʦʚʦʩʠʙʠʨʩʢʘ ʚ ʧʝʨʠʦʜ ʩ 1 ʠʶʥʷ ʧʦ 31 ʘʚʛʫʩʪʘ 2009 ʛ. ʩʦʪʨʫʜʥʠʢʘʤʠ 

çɺʝʨʭʥʝʦʙʴʨʳʙʚʦʜʘè ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʛʠʙʝʣʴ ʦʢʦʣʦ 22 ʪʳʩ. ʤʦʣʦʜʠ ʨʳʙ, 

ʠʟ ʢʦʪʦʨʳʭ ʩʝʛʦʣʝʪʢʠ ʤʘʩʩʦʡ ʤʝʥʝʝ 1 ʛ ʩʦʩʪʘʚʠʣʠ 95 %.  

ʌʘʢʪʦʨ ʚʩʝʣʝʥʮʝʚ  

ʇʦʧʦʣʥʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʛʦʩʷ ʠʭʪʠʦʮʝʥʦʟʘ ʥʦʚʳʤʠ ʚʠʜʘʤʠ 

ʨʳʙ, ʚʩʝʣʝʥʥʳʤʠ ʯʝʣʦʚʝʢʦʤ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʚʦʜʦʝʤʘ ʠʣʠ ʧʦʧʘʚʰʠʤʠ ʚ ʥʝʛʦ ʩʣʫʯʘʡʥʦ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʨʦʜʫʢʮʠʠ 

ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʠʣʠ ʦʙʲʝʢʪʦʚ ʠʭ ʧʠʪʘʥʠʷ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʧʨʠʥʦʩʠʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʘʧʨʠʤʝʨ, ʚʩʝʣʝʥʠʝ ʩʫʜʘʢʘ ʚ ʆʙʴ, 

ʩʘʟʘʥʘ ī ʚ ʦʟ. ʏʘʥʳ, ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ ī ʚ ɹʫʭʪʘʨʤʠʥʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʥʦ ʯʘʱʝ ʠʤʝʝʪ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʧʦʩʢʦʣʴʢʫ ʚʝʜʝʪ ʢ 

ʧʝʨʝʩʪʨʦʡʢʝ ʩʪʨʫʢʪʫʨʳ ʠʩʭʦʜʥʦʛʦ ʠʭʪʠʦʮʝʥʦʟʘ ʠ ʵʢʦʣʦʛʠʠ ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ 

ʩʦʩʪʘʚ ʨʳʙ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʮʠʢʣʦʚ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʨ. [2].  

ʀʟ 96 ʚʠʜʦʚ ʧʨʝʩʥʦʚʦʜʥʳʭ ʢʦʩʪʥʳʭ ʨʳʙ, ʦʙʠʪʘʶʱʠʭ ʚ ʨʝʢʘʭ, ʦʟʝʨʘʭ ʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʉʠʙʠʨʠ, 33 ʚʠʜʘ ī ʵʥʜʝʤʠʢʠ ɹʘʡʢʘʣʘ, ʘ 16 ʚʠʜʦʚ ī 

ʚʩʝʣʝʥʮʳ. ɺ ʙʘʩʩʝʡʥʝ  ʆʙʠ ʦʪʤʝʯʝʥʦ 52 ʚʠʜʘ ʨʳʙ, ʠʟ ʢʦʪʦʨʳʭ 15 ʚʠʜʦʚ ʠ 

ʘʤʫʨʩʢʘʷ ʬʦʨʤʘ ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʷ ʷʚʣʷʶʪʩʷ ʚʩʝʣʝʥʮʘʤʠ. ɺ ʧʨʝʜʝʣʘʭ ɺʝʨʭ. 
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ʆʙʠ ʠʟʚʝʩʪʥʦ 9 ʨʳʙ-ʚʩʝʣʝʥʮʝʚ: ʣʝʱ, ʩʘʟʘʥ, ʫʢʣʝʡʢʘ, ʚʝʨʭʦʚʢʘ, ʘʤʫʨʩʢʠʡ 

ʩʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʴ, ʩʫʜʘʢ, ʨʦʪʘʥ-ʛʦʣʦʚʝʰʢʘ, ʚʴʶʥ, ʜʝʚʷʪʠʠʛʣʘʷ ʢʦʣʶʰʢʘ. 

ʃʝʱ, ʩʫʜʘʢ ʠ ʩʘʟʘʥ ʙʳʣʠ ʚʩʝʣʝʥʳ ʚ ʨ. ʆʙʴ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʨʝʢʠ ʠ ʝʝ ʠʭʪʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺʝʨʭʦʚʢʘ, ʫʢʣʝʡʢʘ, 

ʘʤʫʨʩʢʠʡ ʢʘʨʘʩʴ, ʚʴʶʥ, ʨʦʪʘʥ-ʛʦʣʦʚʝʰʢʘ ʧʦʧʘʣʠ ʚ ʚʦʜʦʝʤʳ ʆʙʠ ʩʣʫʯʘʡʥʦ ʚ 

ʧʨʦʮʝʩʩʝ ʟʘʚʦʟʘ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ. ɺ ʠʪʦʛʝ ʣʝʱ 

ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʆʙʠ ʥʘ ʚʩʝʤ ʝʝ ʧʨʦʪʷʞʝʥʠʠ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʝʩʴʤʘ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʝʛʦ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʦʙʠʪʘʥʠʷ, ʢʘʢ ʚʦ ʤʥʦʛʠʭ 

ʦʟʝʨʘʭ, ʪʘʢ ʠ ʚ ʨʝʯʥʳʭ ʚʦʜʘʭ. ʉʫʜʘʢ ʪʘʢʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ɺʝʨʭ. ʆʙʠ 

ʧʦʚʩʝʤʝʩʪʥʦ, ʥʦ ʝʛʦ ʧʨʦʤʳʩʣʦʚʳʝ ʟʘʧʘʩʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ʉʘʟʘʥ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʣʩʷ ʚʦ ʤʥʦʛʠʭ ʦʟʝʨʘʭ ʶʛʘ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ, ʥʦ ʚʝʟʜʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʯʠʩʣʝʥ. ɺ ʥʝʙʦʣʴʰʦʤ ʯʠʩʣʝ ʦʥ ʦʙʠʪʘʝʪ ʠ 

ʚ ʭʦʨʦʰʦ ʧʨʦʛʨʝʚʘʝʤʳʭ ʨʝʯʥʳʭ ʚʦʜʘʭ ʚʝʨʭʦʚʴʝʚ ʆʙʠ.  

ɺ 1973 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʦʟ. ʍʦʨʦʰʝʝ 

ɹʫʨʣʠʥʩʢʦʡ ʩʠʩʪʝʤʳ ʦʟʝʨ ʦʙʥʘʨʫʞʝʥʘ ʫʢʣʝʡʢʘ. ʉ 1999ï2000 ʛ. ʫʢʣʝʡʢʘ ï 

ʤʘʩʩʦʚʳʡ ʚʠʜ ʚ ʨ. ʊʦʤʠ, ʛʜʝ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʣʶʙʠʪʝʣʴʩʢʦʛʦ 

ʨʳʙʦʣʦʚʩʪʚʘ. ʀʟ ʜʨʫʛʠʭ ʩʣʫʯʘʡʥʳʭ ʚʩʝʣʝʥʮʝʚ ʚʝʩʴʤʘ ʦʧʘʩʥʳʤ ʜʣʷ ʨʳʙ-

ʘʙʦʨʠʛʝʥʦʚ ʷʚʣʷʝʪʩʷ ʨʦʪʘʥ-ʛʦʣʦʚʝʰʢʘ, ʘʨʝʘʣ ʢʦʪʦʨʦʛʦ ʚ ʧʨʝʜʝʣʘʭ ɺʝʨʭ. ʆʙʠ 

(ʢʘʢ ʠ ʚ ʙʘʩʩʝʡʥʝ ʆʙʠ ʚ ʮʝʣʦʤ) ʥʝʫʢʣʦʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ.  

ʌʘʢʪʦʨ ʚʳʣʦʚʘ 

ʇʨʦʤʳʩʣʦʚʳʡ ʣʦʚ ʨʳʙ ʚ ʚʦʜʦʝʤʘʭ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʥʝ ʚʝʜʝʪʩʷ ʚ ʩʚʷʟʠ ʩ 

ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴʶ ʨʳʙ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʶʙʠʪʝʣʴʩʢʦʡ ʨʳʙʘʣʢʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʚʦʜʦʝʤʦʚ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʩʦʢʨʘʪʠʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʩʠʙʠʨʩʢʦʛʦ ʭʘʨʠʫʩʘ, 

ʚʦʟʨʘʩʪ ʥʘʩʪʫʧʣʝʥʠʷ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʢʦʪʦʨʦʛʦ ʩʜʚʠʥʫʣʩʷ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʝ 

ʩʨʦʢʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʘ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʘ ʪʝʣʘ ʨʳʙ ʚ ʧʦʧʫʣʷʮʠʷʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʠʩʴ. ɺ ʦʟ. ʊʝʣʝʮʢʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʝʡ ʜʦʙʳʯʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟ ʣʝʥʦʢ, ʚʝʩʴʤʘ ʤʘʣʦʯʠʩʣʝʥ ʪʘʡʤʝʥʴ, ʪʨʝʙʫʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʫʥʠʢʘʣʴʥʳʭ ʜʣʷ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʦʧʫʣʷʮʠʡ 

ʩʠʛʘ-ʧʳʞʴʷʥʘ (Coregonus lavaretus pidschian) ʠ ʩʠʛʘ ʇʨʘʚʜʠʥʘ (Coregonus 

pravdinellus). 
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ɺ ʆʙʠ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʠʩʪʦʢʘ ʨʝʢʠ ʜʦ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

1950-ʝ ʛʛ. ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʛʦʩʣʦʚʘ ʝʞʝʛʦʜʥʦ ʚʳʣʘʚʣʠʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ 15 ʪʳʩ. 

ʮ ʨʳʙʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʡʦʥʝ ʙʫʜʫʱʝʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʢʦʣʦ 2 ʪʳʩ. ʮ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʤʳʩʣʦʚʳʡ ʣʦʚ ʨʳʙʳ ʥʘ ʫʯʘʩʪʢʝ ɺʝʨʭ. ʆʙʠ ʚʝʜʝʪʩʷ ʚ 

ʥʝʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʚ ʩʚʷʟʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʨʳʙ. 

ʇʨʦʤʳʩʣʦʚʳʝ ʟʘʧʘʩʳ ʣʝʱʘ, ʩʘʟʘʥʘ, ʩʫʜʘʢʘ ʠ ʱʫʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʘʧʨʷʞʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʨʝʟʤʝʨʥʦʛʦ ʚʳʣʦʚʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʦʩʝʪʨʘ ʠ ʩʪʝʨʣʷʜʠ 

ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʨʘʢʦʥʴʝʨʩʢʦʡ 

ʜʦʙʳʯʠ, ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʭʫʜʰʝʥʠʷ ʟʠʤʦʚʢʠ ʚ ʨʘʡʦʥʝ ʟʠʤʦʚʘʣʴʥʳʭ ʷʤ ʠ 

ʥʝʨʝʩʪʠʣʠʱ. ɺ 2001 ʛ. ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʥʝʩʝʥ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʌ ʢʘʢ ʚʠʜ ʩ ʙʳʩʪʨʦ ʩʦʢʨʘʱʘʶʱʝʡʩʷ ʯʠʩʣʝʥʥʦʩʪʴʶ, 

ʩʪʝʨʣʷʜʴ, ʪʘʡʤʝʥʴ, ʣʝʥʦʢ ʠ ʥʝʣʴʤʘ ī ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ɺ 

ʮʝʣʦʤ, ʩʦʩʪʦʷʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʝʪʨʦʚʳʭ ʚ ɺʝʨʭ. ʆʙʠ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʝ. 

ɺ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʛʦ 

ʠʭʪʠʦʮʝʥʦʟʘ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʚʠʜʘʤʠ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʫʣʦʚʘʭ ʙʳʣʠ ʨʳʙʳ-

ʬʠʪʦʬʠʣʳ: ʧʣʦʪʚʘ, ʱʫʢʘ ʠ ʦʢʫʥʴ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʦʩʥʦʚʫ ʧʨʦʤʳʩʣʦʚʦʛʦ 

ʠ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʣʦʚʘ ʩʦʩʪʘʚʣʷʣʠ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʣʝʱ ʠ ʧʣʦʪʚʘ. ʉʪʝʨʣʷʜʴ, ʦʩʝʪʨ, ʪʘʡʤʝʥʴ ʠ ʥʝʣʴʤʘ ʫʞʝ ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ ʜʦʙʳʚʘʣʠʩʴ ʚ ʥʝʙʦʣʴʰʦʤ ʯʠʩʣʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ 

ʚʝʨʭʥʝʛʦ ʫʯʘʩʪʢʘ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʨʦʤʳʩʣʦʚʳʝ ʫʣʦʚʳ ʨʳʙʳ ʚ ʵʪʦʤ ʚʦʜʦʝʤʝ 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 1988 ʧʦ 1996 ʛ. ī ʚ ʩʨʝʜʥʝʤ ʝʞʝʛʦʜʥʦ 10 150 ʮ; ʚ 

2011 ʛ. ʵʪʘ ʚʝʣʠʯʠʥʘ ʩʦʩʪʘʚʠʣʘ 5 289 ʮ, ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʜʦʣʶ ʣʝʱʘ ʧʨʠʰʣʦʩʴ 

5 189, ʩʫʜʘʢʘ 190 ʮ. ɺ ʧʝʨʠʦʜ ʩ 2012 ʧʦ  2016 ʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʝʞʝʛʦʜʥʦ ʚʳʣʘʚʣʠʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ 7 000 ʮ ʨʳʙʳ, ʚ ʪ. ʯ. 

6 160 ʮ ʣʝʱʘ ʠ 120 ʮ ʩʫʜʘʢʘ. 

ɺ ʆʙʠ ʥʘ ʧʨʠʧʣʦʪʠʥʥʦʤ ʫʯʘʩʪʢʝ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ɻʕʉ ʜʦ 1967 ʛ. 

ʚʢʣʶʯʠʪʝʣʴʥʦ ʚ ʫʣʦʚʘʭ ʜʦʤʠʥʠʨʦʚʘʣʠ ʷʟʴ, ʧʣʦʪʚʘ, ʦʢʫʥʴ, ʱʫʢʘ, ʥʘʣʠʤ. ʀʟ 

ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ ʚʳʣʘʚʣʠʚʘʣʠʩʴ ʦʩʝʪʨ (2ï27 ʮ ʚ ʛʦʜ), ʩʪʝʨʣʷʜʴ (1ï43 ʮ ʚ 

ʛʦʜ), ʥʝʣʴʤʘ (0,6ï12 ʮ ʚ ʛʦʜ). ʉ 1990 ʧʦ 1995 ʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ ʟʜʝʩʴ ʝʞʝʛʦʜʥʦ 
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ʜʦʙʳʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ 1 379 ʮ ʨʳʙʳ. ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʫʣʦʚʦʚ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ 

ʣʝʱʘ (ʚ ʩʨʝʜʥʝʤ 72,4 %), ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʘʷ ï ʩʫʜʘʢʘ (6,2 %), ʦʢʫʥʷ (4,8 

%) ʠ ʷʟʷ (4,2 %). ɺʳʣʦʚ ʨʳʙʳ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ ʨʳʙʘʢʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ  ʚ 

2003 ʛ. ʨʘʚʥʷʣʩʷ 440 ʮ [7]. 

ʅʘ ʫʯʘʩʪʢʝ ʆʙʠ ʥʠʞʝ ʅʦʚʦʩʠʙʠʨʩʢʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 300ī350 ʢʤ ʣʦʚ 

ʨʳʙʳ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʝ ʚʝʜʝʪʩʷ. ʇʨʦʤʳʩʣʦʚʳʡ ʚ ʧʨʦʰʣʦʤ ʠ ʙʨʘʢʦʥʴʝʨʩʢʠʡ 

ʚʳʣʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʚ 

ʧʨʝʜʝʣʘʭ ʉʨʝʜʥʝʡ ʆʙʠ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʝʪʨʦʚʳʭ ʠ ʩʠʛʦʚʳʭ. ɺ ʊʦʤʠ ʣʦʚ ʨʳʙʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʨʳʙʘʢʘʤʠ-ʣʶʙʠʪʝʣʷʤʠ. ʆʩʝʪʨ, ʩʪʝʨʣʷʜʴ, ʥʝʣʴʤʘ ʠ 

ʣʝʥʦʢ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʮʝʣʦʤ, ʩʠʪʫʘʮʠʷ 

ʥʘ ʶʛʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʦ ʚʳʣʦʚʫ ʨʳʙ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ ʠ ʠʭ 

ʚʳʨʘʱʠʚʘʥʠʶ ʟʘ ʧʦʩʣʝʜʥʠʝ 30ī40 ʣʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʠʣʘʩʴ. ʊʘʢ, ʝʩʣʠ ʚ 

1980-ʝ ʛʛ. ʝʞʝʛʦʜʥʘʷ ʩʫʤʤʘʨʥʘʷ ʚʝʣʠʯʠʥʘ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ɸʣʪʘʡʩʢʦʤ 

ʢʨʘʝ ʩʦʩʪʘʚʣʷʣʘ (ʙʝʟ ʫʯʝʪʘ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʣʦʚʘ) 20ī25 ʪʳʩ. ʮ, ʪʦ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʜʦʙʳʚʘʝʪʩʷ ʠ ʚʳʨʘʱʠʚʘʝʪʩʷ ʦʢʦʣʦ 10 ʪʳʩ. ʮ, ʚ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ī 80ī100 ʠ 30ī40, ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ī 30ī35 ʠ 

ʦʢʦʣʦ 10, ʚ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ī ʜʦ 35 ʠ 3,5ī4,0 ʪʳʩ. ʮ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺʳʚʦʜʳ: 

1. ɺʣʠʷʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ ʨʳʙ ɺʝʨʭ. ʆʙʠ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ: ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ, 

ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʆʙʠ ʧʣʦʪʠʥʦʡ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ɻʕʉ, ʠʥʚʘʟʠʠ ʥʦʚʳʭ 

ʚʠʜʦʚ-ʨʳʙ, ʚʳʣʦʚʘ. 

2. ʅʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨ ʚʣʠʷʥʠʷ ʥʘ ʨʳʙ ɺʝʨʭ. ʆʙʠ ʝʝ 

ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʊʄ ʚ ʨʳʙʘʭ 

ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʠ ɺʝʨʭ. ʆʙʠ ʦʪ ʠʩʪʦʢʘ ʜʦ ʫʩʪʴʷ ʊʦʤʠ ʧʨʝʚʳʰʝʥʠʷ ɼʆʂ ʵʪʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙ ʥʝ ʚʳʷʚʠʣʠ. ʆʜʥʘʢʦ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʠʟʫʯʘʣʠʩʴ ʨʳʙʳ ʥʘ ʥʝʤʥʦʛʠʭ 

ʫʯʘʩʪʢʘʭ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠ. ɺ ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʠ ʵʪʦ ʢʘʩʘʝʪʩʷ ʠ ʨʳʙ ʊʦʤʠ. ʅʦ 

ʠʩʯʝʟʥʦʚʝʥʠʝ ʠʟ ʩʦʩʪʘʚʘ ʠʭʪʠʦʬʘʫʥʳ ʩʠʛʘ-ʧʳʞʴʷʥʘ ʠ ʪʫʛʫʥʘ, ʘ ʪʘʢʞʝ ʦʙʱʝʝ 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʙ ʷʚʣʷʝʪʩʷ ʥʝʦʩʧʦʨʠʤʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ 
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ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʳʙ ʵʪʦʡ ʨʝʢʠ ʝʝ ʟʘʛʨʷʟʥʝʥʠʷ. ɺʣʠʷʥʠʝ ʥʘ ʨʳʙ ɺʝʨʭ. 

ʆʙʠ ʪʦʢʩʠʢʘʥʪʦʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʥʝ ʠʟʫʯʘʣʦʩʴ. 

3. ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʆʙʠ ʧʣʦʪʠʥʦʡ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ɻʕʉ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦ ʩʥʠʞʝʥʠʝʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʨʳʙ ʆʙʠ (ʦʩʝʪʨʘ, ʥʝʣʴʤʳ) ʠ ʩ ʥʝʢʦʪʦʨʳʤ 

ʫʭʫʜʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʥʘʛʫʣʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʪʫʚʦʜʥʳʭ ʨʳʙ ʥʘ ʫʯʘʩʪʢʝ 

ʩʨʝʜʥʝʛʦ ʠ ʜʘʞʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ. 

4. ɺʣʠʷʥʠʝ ʨʳʙ-ʚʩʝʣʝʥʮʝʚ ʥʘ ʠʭʪʠʦʮʝʥʦʟʳ ɺʝʨʭ. ʆʙʠ ʧʨʘʚʦʤʝʨʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʜʚʫʭ ʘʩʧʝʢʪʘʭ: ʧʦʣʦʞʠʪʝʣʴʥʦʤ ī ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʨʦʤʳʩʣʦʚʦʡ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʷʜʘ ʫʯʘʩʪʢʦʚ ʨʝʢʠ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

(ʣʝʱ, ʩʫʜʘʢ, ʩʘʟʘʥ), ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ī ʚ ʩʚʷʟʠ ʩ ʥʝʛʘʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ 

ʚʩʝʣʝʥʮʝʚ ʥʘ ʠʩʭʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʭʪʠʦʮʝʥʦʟʘ, ʢʦʥʢʫʨʝʥʮʠʝʡ ʠʭ ʥʘ ʧʦʯʚʝ 

ʧʠʪʘʥʠʷ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʩ ʚʠʜʘʤʠ-ʘʙʦʨʠʛʝʥʘʤʠ. 

5. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʚʣʠʷʥʠʷ ʥʘ ʨʳʙ ɺʝʨʭ. ʆʙʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʠʭ ʚʳʣʦʚ, ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʪʘʢ ʠ ʨʳʙʘʢʘʤʠ-

ʣʶʙʠʪʝʣʷʤʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʜʦʝʤʦʚ 

ʜʦʙʳʯʘ ʨʳʙ ʚʝʣʘʩʴ ʙʝʟ ʫʯʝʪʘ ʧʦʪʝʥʮʠʘʣʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʤʳʩʣʦʚʳʭ 

ʚʠʜʦʚ, ʧʨʠ ʤʘʣʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʳʙʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  
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Abstract:  The paper gives a brief description of oil products; the data on the content of oil products in 
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ʅʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʠ ʦʧʘʩʥʳʭ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʚʳʟʳʚʘʶʱʠʝ ʪʷʞʝʣʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʠ ʠʤʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʅʝʬʪʴ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ ï ʩʤʝʩʴ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʥʝʢʦʪʦʨʳʭ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʘ ʪʘʢ ʞʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʝ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ 

ʥʝʬʪʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚ, ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʠ ʪ.ʜ. 

ʉʦʩʪʘʚ ʥʝʬʪʠ ʠ ʧʨʦʜʫʢʪʦʚ ʝʝ ʧʝʨʝʨʘʙʦʪʢʠ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʝʥ ʠ 

ʨʘʟʥʦʦʙʨʘʟʝʥ. ɺ ʥʝʛʦ ʚʭʦʜʷʪ ʢʘʢ ʥʠʟʢʦ, ʪʘʢ ʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ: ʫʛʣʝʚʦʜʦʨʦʜʳ (ʧʨʝʜʝʣʴʥʳʝ ʠ 

ʥʝʧʨʝʜʝʣʴʥʳʝ ʘʣʠʬʘʪʠʯʝʩʢʠʝ, ʥʘʬʪʝʥʦʚʳʝ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ), ʘ ʪʘʢ ʞʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʠʩʣʦʨʦʜʥʳʝ (ʩʧʠʨʪʳ, ʬʝʥʦʣʳ, ʞʠʨʥʳʝ ʥʘʬʪʝʥʦʚʳʝ ʠ 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ), ʘʣʴʜʝʛʠʜʳ, ʩʣʦʞʥʳʝ ʵʬʠʨʳ ʠ ʪ.ʜ.; ʘʟʦʪʠʩʪʳʝ 

(ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʥʳʝ ʧʠʨʠʜʠʥʘ, ʭʠʥʦʣʠʥʘ, ʤʠʥʳ, 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ); ʩʝʨʥʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʩʚʦʙʦʜʥʘʷ ʩʝʨʘ, 

ʩʝʨʦʚʦʜʦʨʦʜ, ʤʝʨʢʘʧʪʘʥʳ, ʩʫʣʴʬʠʜʳ, ʜʠʩʫʣʴʬʠʜʳ, ʧʦʣʠʩʫʣʴʬʠʜʳ, ʪʠʦʬʝʥ ʠ 

ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ). 
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ʄʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʥʝʬʪʠ ʦʙʣʘʜʘʶʪ ʪʦʢʩʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ 

ʛʫʙʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʩʣʦʚʠʷʭ ʦʙʠʪʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ. 

ʅʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩʢʘʟʳʚʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʞʠʚʦʪʥʳʡ ʤʠʨ, ʚʦʜʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, 

ʬʠʟʠʯʝʩʢʦʝ, ʭʠʤʠʯʝʩʢʦʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʝʤʘ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚʦʜʘ ʧʨʠʦʙʨʝʪʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʚʢʫʩ ʠ ʟʘʧʘʭ, ʠʟʤʝʥʷʝʪʩʷ 

ʝʝ ʮʚʝʪ, ʨʅ ʩʨʝʜʳ, ʫʭʫʜʰʘʝʪʩʷ ʛʘʟʦʦʙʤʝʥ ʩ ʘʪʤʦʩʬʝʨʦʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʤʘʣʳʭ ʨʝʢʘʭ ʛ. 

ʅʦʚʦʩʠʙʠʨʩʢʘ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʉʚʝʜʝʥʠʷ ʧʦ ʫʨʦʚʥʶ ʟʘʛʨʷʟʥʝʥʠʷ ʤʘʣʳʭ ʨʝʢ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʙʳʣʠ ʟʘʠʤʩʪʚʦʚʘʥʳ ʚ ɿʘʧʘʜʥʦ ï ʉʠʙʠʨʩʢʦʤ ʮʝʥʪʨʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ ʧʨʦʪʝʢʘʝʪ ʚʦʩʝʤʴ ʤʘʣʳʭ ʨʝʢ: ɽʣʴʮʦʚʢʘ 

ï 1, ɽʣʴʮʦʚʢʘ ï 2, ʅʠʞʥʷʷ ɽʣʴʮʦʚʢʘ, ʀʥʷ (ʥʠʞʥʷʷ), ʂʘʤʝʥʢʘ, ʊʫʣʘ, 

ʇʣʶʱʠʭʘ, ʂʘʤʳʰʝʥʢʘ. ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʢʦʣʦ 100 ʢʤ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʨʝʢʠ ʂʘʤʳʰʝʥʢʘ ʜʘʥʥʳʝ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ 

ʚʦʜʳ ʨ. ɽʣʴʮʦʚʢʘ ï 1 [1-3,4-8,10-14]. 

 
ʈʠʩ. 1 ï ɼʠʥʘʤʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʨ. ɽʣʴʮʦʚʢʘ-1 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ 

ʢʦʣʝʙʘʣʩʷ 3 - 16 ʇɼʂ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ 2008 ʛʦʜ 

(16 ʇɼʂ) ʠ 1997-1998 (11 ʇɼʂ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ. 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

192 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʚ 

ʚʦʜʝ ʨ. ɽʣʴʮʦʚʢʘ ï 2 [3-8,13]. 

 
ʈʠʩ. 2 ï ɼʠʥʘʤʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʨ. ɽʣʴʮʦʚʢʘ-2 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 5,8 ï 25, 6 ʇɼʂ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ 1996 ʛʦʜ ʠ ʩʦʩʪʘʚʣʷʣ 25 ʇɼʂ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʜʦ 6 ï 7 ʇɼʂ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ 

ʚʦʜʳ ʨ. ʅʠʞʥʷʷ ɽʣʴʮʦʚʢʘ ʟʘ 2005-2007 ʛʛ. [11-13]. 

 
ʈʠʩ. 3 ï ɼʠʥʘʤʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʨ. ʅʠʞʥʷʷ ɽʣʴʮʦʚʢʘ 

ʀʟ ʨʠʩʫʥʢʘ 3 ʚʠʜʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʨ. ʅʠʞʥʷʷ ɽʣʴʮʦʚʢʘ 

ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 2 ï 3 ʇɼʂ 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʚʦʜ 

ʨ. ʂʘʤʝʥʢʘ ʟʘ ʧʝʨʠʦʜ 1995-2007 ʛʛ. [4-13]. 
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ʈʠʩ. 4 ï ɼʠʥʘʤʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʨ. ʂʘʤʝʥʢʘ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 4, ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʨ. ʂʘʤʝʥʢʘ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 3 ʜʦ 10 ʇɼʂ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 1997 ʛʦʜʫ ʠ ʩʦʩʪʘʚʣʷʣʠ 10 ʇɼʂ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʝ ʨ. ʂʘʤʝʥʢʘ ʜʦ 3,5 ï 3,8 ʇɼʂ. 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʚʦʜʝ 

ʨ. ʀʥʷ (ʥʠʞʥʷʷ) ʟʘ 1995 ï 2007 ʛʛ. [3-8,11-13]. 

 
ʈʠʩ. 5 ï ɼʠʥʘʤʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʨ. ʀʥʷ (ʥʠʞʥʷʷ) 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʚʦʜ ʨ. 

ʀʥʷ (ʥʠʞʥʷʷ) ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,8 ï 8,2 ʇɼʂ. ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 1997 ʛʦʜʫ ʠ ʩʦʩʪʘʚʣʷʣʠ 8,2 ʇɼʂ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʩʷ ʠ ʩʦʩʪʘʚʠʣ ʚ 

ʩʨʝʜʥʝʤ 4 ʇɼʂ. 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʨ. ʇʣʶʱʠʭʘ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʟʘ 2005 ï 2007 ʛʛ. [11-13]. 


