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ʷʥʠʝ ʧʨʠʝʤʘ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ ʦʙʲʝʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʪʠʪʨ ʘʥʪʠʪʝʣ ʢ ʪʠ-
ʨʝʦʠʜʥʦʡ ʧʝʨʦʢʩʠʜʘʟʝ ʠ ʪʠʨʝʦʛʣʦʙʫʣʠʥʫ ʫ ʞʝʥʱʠʥ ʩ ʟʦʙʦʤ ʍʘʰʠʤʦʪʦ ____________________  15 

ʄʘʩʣʷʢʦʚ ɺ.ɺ., ɸʥʜʨʝʝʚ ʂ.ɸ., ɹʘʨʳʣʴʥʠʢ ʉ.ʅ., ɻʨʠʰʠʥʘ ɸ.ɸ. ɺʘʞʥʦʩʪʴ ʦʙʫʯʝ-
ʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʦʢʘʟʘʥʠʶ ʧʝʨʚʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ 
ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ________________________________________________________________  21 

ʅʦʛʦʚʠʮʠʥʘ ɽ.ʄ. ʉʦʚʨʝʤʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠ-
ʢʠ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ __________________________________________________________  26 

ʈʘʰʠʜʦʚʘ ʉ.ʉ. ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʯʝʯ-
ʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ _____________________________________________________________  35 

ʉʪʘʢʦʚʝʮʢʘʷ ʆ.ʂ., ʇʘʨʘʩʢʫʥ ɸ.ɸ., ʐʪʦʡʢʦ ʄ.ɸ., ʍʦʣʤʦʛʦʨʩʢʘʷ ʆ.ɺ. ʃʝʯʝʥʠʝ 
ʟʘʙʦʣʝʚʘʥʠʡ ʛʣʘʟ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʣʝʪʦʯʥʦʡ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ _____________________________  39 

ʅʘʫʢʠ ʦ ɿʝʤʣʝ  

ɻʦʨʙʫʥʦʚʘ ɺ.ʇ., ɻʦʨʰʢʦʚʘ ɸ.ʊ., ʋʨʙʘʥʦʚʘ ʆ.ʅ., ɹʦʨʪʥʠʢʦʚʘ ʅ.ɺ., ʈʳʢʦʚ ʈ.ɸ. 
ʆʧʳʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʠʜʨʦʛʨʘʬʘ ʩʪʦʢʘ ʨʝʢ (ʥʘ ʧʨʠʤʝʨʝ ʨʝʢʠ ʄʸ-
ʰʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ) _______________________________________________  43 

ɻʦʨʰʢʦʚʘ ɸ.ʊ., ʋʨʙʘʥʦʚʘ ʆ.ʅ., ɹʦʨʪʥʠʢʦʚʘ ʅ.ɺ., ʈʳʢʦʚ ʈ.ɸ. ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ 
ʩʠʩʪʝʤʘ ʉʦʙʘʢʠʥʩʢʠʭ ʦʟʝʨ ʇʨʝʜʚʦʣʞʴʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ___________________________  47 

ɻʦʨʰʢʦʚʘ ɸ.ʊ., ʋʨʙʘʥʦʚʘ ʆ.ʅ., ʈʳʢʦʚ ʈ.ɸ., ʉʝʤʘʥʦʚ ɼ.ɸ., ɹʦʨʪʥʠʢʦʚʘ ʅ.ɺ., 
ɻʦʨʙʫʥʦʚʘ ɺ.ʇ. ʆʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭ-
ʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʈʝʩʧʫʙ-
ʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ___________________________________________________________________  51 

ʉʝʤʘʥʦʚ ɼ.ɸ., ʋʨʙʘʥʦʚʘ ʆ.ʅ., ɻʦʨʰʢʦʚʘ ɸ.ʊ., ɹʦʨʪʥʠʢʦʚʘ ʅ.ɺ., ʈʳʢʦʚ ʈ.ɸ. 
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ɹʫʨʷʢ ʅ.ʖ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʤʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ _____________  64 
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ʕʅʊʆʄʆʇɸʊʆɻɽʅʅʓʍ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ 

 

ʋ.ɹ. ʋʟʜʝʥʦʚ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʋ.ɼ. ɸʣʠʝʚʘ 

(ʈʦʩʩʠʷ, ʛ. ʂʘʨʘʯʘʝʚʩʢ) 

 

DOI:10.24412/2500-1000-2022-9-2-7-11 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯ-

ʥʳʭ ʦʨʛʘʥʦʚ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʙʘʢ-

ʪʝʨʠʡ ʛʨʫʧʧʳ Bacillus thuringiensis. ʄʠʛʨʠʨʫʶʱʠʝ ʜʠʢʠʝ ʧʪʠʮʳ ʠ ʠʭ ʵʢʪʦʧʘʨʘʟʠʪʳ ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʩʩʝʣʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʥʪʦʤʦʧʘʪʦʛʝ-

ʥʦʚ, ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʚʳʜʝʣʝʥʳ 12 ʰʪʘʤʤʦʚ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʙʘʮʠʣʣ ʚ ʩʦʩʪʘʚʝ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʠʟʫʯʘ-

ʝʤʳʭ ʜʠʢʠʭ ʧʪʠʮ ʠ ʠʭ ʵʢʪʦʧʘʨʘʟʠʪʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʝʣʝʪʥʳʝ ʧʪʠʮʳ ʠ ʠʭ ʧʫʭʦʝʜʳ 

(Mallophaga) ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʵʥ-

ʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʭʤʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʛʨʠʨʫʶʱʠʝ ʜʠʢʠʝ ʧʪʠʮʳ, ʧʫʭʦʝʜʳ (Mallophaga), ʵʥʪʦʤʦʧʘʪʦʛʝʥ-

ʥʳʝ ʙʘʢʪʝʨʠʠ. 

 

ʈʦʣʴ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ ʠ ʧʫʭʦʝʜʦʚ ʚ 

ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʠʟʫʯʝʥʘ ʥʝ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʟʣʠʯ-

ʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʥʪʦ-

ʤʦʧʘʪʦʛʝʥʥʳʝ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʪʝʤʠ ʞʝ 

ʧʫʪʷʤʠ, ʯʪʦ ʠ ʚʦʟʙʫʜʠʪʝʣʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦ-

ʚʝʢʘ (ɺʝʡʟʝʨ, 1972).  

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʠʟʫʯʝʥʠʝ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦ-

ʰʝʥʠʡ ʙʘʢʪʝʨʠʡ Bacillus thuringiensis ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ ʠ 

ʧʫʭʦʝʜʦʚ. ʋʯʘʩʪʠʝ ʜʠʢʠʭ ʧʪʠʮ ʚ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʦ ʩ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʝʤ ʥʘ 

ʥʠʭ ʢʨʦʚʦʩʦʩʫʱʠʭ ʥʘʩʝʢʦʤʳʭ ʠ ʢʣʝʱʝʡ 

(ʇʫʩʪʦʚʘʷ, 1971; ʃʴʚʦʚ, ʀʣʴʠʯʦʚ, 1979; 

ʅʦʚʠʢʦʚ,1984; ʆʣʩʫʬʴʝʚ, ɼʫʥʘʝʚ ʠ 

ʜʨ.,1970,ʋʟʜʝʥʦʚ,2008). ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ 

ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʚʩʪʫʧʘʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʩʦʩʪʘʚʣʷ-

ʶʪ ʩʣʦʞʥʳʡ ʤʠʢʨʦʙʠʦʮʝʥʦʟ, ʧʦʜʜʝʨʞʠ-

ʚʘʶʱʠʡ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ 

ʚʠʜʘʤʠ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʤʠʢʨʦʙʦʚ. ɺ ʩʦʭʨʘʥʝʥʠʠ ʧʦʜʦʙʥʦʛʦ ʨʘʚʥʦ-

ʚʝʩʠʷ ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʥʝʢʦʪʦʨʳʝ 

ʵʥʪʦʤʦʬʠʣʴʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʧʦʜʘʚ-

ʣʷʷ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʜʨʫʛʠʭ ʜʦʤʠʥʠʨʫʶ-

ʱʠʭ ʚʠʜʦʚ ʠʟ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ 

ʥʘʩʝʢʦʤʳʭ ʠ ʢʣʝʱʝʡ. ʕʪʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ ʭʦʟʷʠ-

ʥʘ. ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʪʘʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʩ-

ʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʦʜʥʦʛʦ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ 

ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʧʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʫʞʝ 

ʧʨʠʚʦʜʷʪ ʢ ʛʠʙʝʣʠ ʭʦʟʷʠʥʘ. (Stejnchaus, 

1958; ɸʬʨʠʢʷʥ, 1973). 

ʇʫʭʦʝʜʳ ʧʪʠʮ (Mallophaga), ʷʚʣʷʷʩʴ ʧʦ-

ʩʪʦʷʥʥʳʤʠ ʧʘʨʘʟʠʪʘʤʠ ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ 

ʧʪʠʮ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ. 

ɼʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʫʭʦʝʜʦʚ 

ʦʪ ʜʠʢʠʭ ʧʣʘʩʪʠʥʯʘʪʦʢʣʶʚʳʭ ʢ ʜʦʤʘʰʥʠʤ 

ʧʣʘʩʪʠʥʯʘʪʦʢʣʶʚʳʤ ʧʪʠʮʘʤ ʠ ʥʘʦʙʦʨʦʪ; 

ʦʪ ʜʠʢʠʭ ʢʫʨʠʥʳʭ ʧʪʠʮ ï ʢ ʜʦʤʘʰʥʠʤ ʢʫ-

ʨʠʥʳʤ ʠ ʥʘʦʙʦʨʦʪ; ʦʪ ʜʦʤʘʰʥʠʭ ʛʦʣʫʙʝʡ ï 

ʢ ʜʠʢʠʤ ʛʦʣʫʙʷʤ ʠ ʥʘʦʙʦʨʦʪ. ʅʦ ʚʩʪʨʝʯʘ-

ʶʪʩʷ ʧʫʭʦʝʜʳ ʜʠʢʠʭ ʧʪʠʮ, ʢʦʪʦʨʳʝ ʥʝ 

ʠʤʝʶʪ ʨʦʜʩʪʚʘ ʩ ʜʦʤʘʰʥʠʤʠ ʧʪʠʮʘʤʠ 

(ʨʠʩ.). 
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ʈʠʩʫʥʦʢ. ʆʩʥʦʚʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʧʫʭʦʝʜʦʚ ʧʪʠʮ (ʧʦ ʂʘʩʠʝʚʫ, 1983) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʟʘʠʤʦʦʙʤʝʥ ʵʢʪʦʧʘʨʘ-

ʟʠʪʘʤʠ ʤʝʞʜʫ ʜʠʢʠʤʠ ʧʝʨʝʣʝʪʥʳʤʠ ʠ ʜʦ-

ʤʘʰʥʠʤʠ ʧʪʠʮʘʤʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʧʫʭʦʝʜʦʚ ʚ ʧʨʠʨʦʜʝ, ʚʢʣʶʯʘʷ ʪʨʘʥʩʢʦʥʪʠ-

ʥʝʥʪʘʣʴʥʦʝ. ɺ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʝʞ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʟʘʥʦʩʘ ʧʝʨʝʣʝʪʥʳʤʠ 

ʧʪʠʮʘʤʠ, ʧʫʭʦʝʜʳ ʤʦʛʫʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ ʚ 

ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʚ ʨʘʚʥʦʡ 

ʩʪʝʧʝʥʠ ʧʘʪʦʛʝʥʦʚ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪ-

ʥʳʭ.  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʥʘʤʠ ʙʳ-

ʣʘ ʠʟʫʯʝʥʘ ʤʠʢʨʦʬʣʦʨʘ ʧʫʭʦʝʜʦʚ ʦʜʠʥʥʘ-

ʜʮʘʪʠ ʚʠʜʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 162 ʦʩʦʙʝʡ, ʩʦ-

ʙʨʘʥʥʳʭ ʠʟ ʜʠʢʠʭ ʧʪʠʮ . ʅʘʠʙʦʣʴʰʠʡ 

ʧʨʦʮʝʥʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʙʘʢʪʝʨʠʡ ʦʙʥʘʨʫ-

ʞʝʥ ʫ ʜʚʫʭ ʚʠʜʦʚ ʧʫʭʦʝʜʦʚ (Goniocotes 

hologaster, Goniocotes ʩrysocephalus), ʘ ʚʠ-

ʜʳ Trinoton suerguedulae, Sturnidecus sturni, 

Actornithophilus piceus ʦʢʘʟʘʣʠʩʴ ʩʚʦʙʦʜ-

ʥʳʤʠ ʦʪ ʙʘʮʠʣʣ. ʀʟ ʧʫʭʦʝʜʦʚ ʚʳʜʝʣʝʥʳ 

ʪʘʢʠʝ ʨʝʜʢʠʝ ʚʠʜʳ ʢʘʢ morri-

soni,kenyae,alesti. ɼʨʫʛʠʝ ʰʪʘʤʤʳ, ʚʳʜʝ-

ʣʝʥʥʳʝ ʦʪ ʧʫʭʦʝʜʦʚ ʜʠʢʠʭ ʧʪʠʮ, ʦʢʘʟʘʣʠʩʴ 

ʦʙʳʯʥʳʤʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʦ-

ʚʝʪʩʢʦʛʦ ʩʦʶʟʘ. ʀʤʠ ʦʢʘʟʘʣʠʩʴ Bacillus 

thuringiensis subsp. Bacillus thuringiensis 

subsp. ʚerliner, Bacillus thuringiensis subsp. 

galleriae, Bacillus thuringiensis subsp. cauca-

sicus ʠ ʜʨ.  

ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʦʙʨʘʥʥʳʝ ʩ ʧʝ-

ʨʝʣʝʪʥʳʭ ʧʪʠʮ ʧʫʭʦʝʜʳ ʦʢʘʟʘʣʠʩʴ ʭʦʟʷʝ-

ʚʘʤʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ ʰʪʘʤʤʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʙʘʮʠʣʣ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ. 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʢʨʠʩʪʘʣʣʦʦʙʨʘʟʫʶʱʠʭ 

ʙʘʢʪʝʨʠʡ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ 

ʧʪʠʮ ʫʩʪʘʥʦʚʠʣʠ W.A. Smirnoff, C.F. 

Macloed (1961); I.C. Adams, P.A. Hartman 

(1965). ʆʥʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʠʩ-

ʢʣʶʯʘʶʪ ʨʦʣʠ ʧʪʠʮ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʠ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʧʨʦʢʘʨʠ-

ʦʪ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ. ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥ-

ʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʰʪʘʤʤʦʚ Bacillus thuringiensis ʥʝ ʧʨʠʜʘʚʘ-

ʣʦʩʴ ʦʩʦʙʦʛʦ ʟʥʘʯʝʥʠʷ ʧʝʨʝʣʝʪʥʳʤ ʧʪʠ-

ʮʘʤ, ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʛʦʨʘʟʜʦ ʛʣʫʙʞʝ 

ʠʟʫʯʝʥʳ ʧʘʪʦʛʝʥʥʳʝ ʚʠʨʫʩʳ ʠ ʙʘʢʪʝʨʠʠ 

(Maria Foti ʠ ʜʨ. 2011; Amirrajab ʠ ʜʨ. 

2016).  

 

  



9 

- ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol. 9-2 (72), 2022 

ʊʘʙʣʠʮʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ɺacillus ʪhuringiensis ʩʨʝʜʠ ʜʠ-

ʢʠʭ ʧʪʠʮ 

ʃʘʪʠʥʩʢʠʝ ʥʘʟʚʘʥʠʷ ʦʙ-

ʩʣʝʜʦʚʘʥʥʳʭ ʧʪʠʮ 

ɼʘʥʥʳʝ ʧʦ ʤʠʛʨʘʮʠʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʪʠʮ 

ɺʩʝʛʦ ʦʙʩʣʝ-

ʜʦʚʘʥʦ ʧʪʠʮ 

ɺʳʜʝʣʝʥʦ 

ʰʪʘʤʤʦʚ 

ɺ ʪʦʤ ʯʠʩʣʝ ʠʟ ʦʨʛʘʥʦʚ 

ʉʦʜʝʨ-

ʞʠʤʦʛʦ 

ʞʝʣʫʜʢʘ 

ʉʦʜʝʨ-

ʞʠʤʦʛʦ ʢʠ-

ʰʝʯʥʠʢʘ 

ʇʝʯʝʥʠ 

ʇʪʠʮʳ ʞʠʚʦʪʥʦʛʦ ʧʠʪʘʥʠʷ 

Podiceps nigricollus 

C.L.Brehm 
ɿʠʤʫʶʪ ʚ ʀʥʜʠʠ 5 2 2 - - 

Vanellus vanellus (L.)  ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʝ 3 1 1 - - 

Actitis hypoleucos (L.)  ɸʬʨʠʢʝ 1 - - - - 

Larus ichtyaetus Polt.  ʇʝʨʩʠʜʩʢʦʤ ʟʘʣʠʚʝ 1 - - - - 

Larus ribibundus (L.) 
ʇʝʨʩʠʜʩʢʦʤ ʟʘʣʠʚʝ, 

ɸʟʦʨʩʢʠʭ ʦʩʪʨʦʚʘʭ 
3 - - - - 

Sterna hirundo (L.)  
ʅʘ ʶʛʝ ɸʬʨʠʢʠ ʠ ʖʞʥʦʡ 

ɸʤʝʨʠʢʝ 
10 1 1 - - 

ʉuculus canonjs (L.) ʊʨʦʧʠʯʝʩʢʦʡ ɸʬʨʠʢʝ 3 2 1 - 1 

Caprimulgus curopaeus (1.) ɸʬʨʠʢʝ 1 - - - - 

Merops apiaster (L.) 
ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʝ, ʉʘʭʘ-

ʨʝ 
8 3 2 1 - 

Upupa epops (L.) ɸʟʠʠ, ʠ ɸʬʨʠʢʝ 5 2 1 1 - 

Hirundo rustica (L.) ɸʬʨʠʢʝ, ʖʞʥʦʡ ɸʤʝʨʠʢʝ 16 3 2 1 - 

Riparia riparia (L.) ɸʬʨʠʢʝ, ʖʞʥʦʡ ɸʤʝʨʠʢʝ 10 4 2 1 1 

Ehyrrhocorax phyrrhocorax 

(L.)  

ɺʳʩʦʢʦʛʦʨʥʘʷ ʦʩʝʜʣʘʷ 

ʧʪʠʮʘ 
1 1 - 1 - 

Sitta tephronota Sharpe. ʆʩʝʜʣʘʷ ʧʪʠʮʘ 2 - - - - 

Muscicapa striata (Pall.) ɸʬʨʠʢʝ, ʀʨʘʥʝ, ʀʥʜʠʠ 2 2 1 1 - 

Oenanthe isabellinae Temm. 
ʉʝʚʝʨʦ- ʚʦʩʪʦʯʥʦʡ ɸʬ-

ʨʠʢʝ 
5 - - - - 

Phoenicurus ochruros (Gm.) ɸʬʨʠʢʝ, ɸʨʘʚʠʠ, ʀʥʜʠʠ 2 2 2 - - 

Phoenicurus erytrogaster 

(Guld.) 
ʆʩʝʜʣʘʷ  1 - - - - 

Phylloscopus griseolus 

(Blyth.) 
ɿʠʤʫʶʪ ʥʘ ʶʛʝ ʀʥʜʠʠ 2 - - - - 

Motacilla cinerea 
ɻʥʝʟʜʠʪʩʷ ʥʘ ɹʨʠʪʘʥʩʢʠʭ 

ʦʩʪʨʦʚʘʭ, ɸʬʨʠʢʝ 
3 2 - 1 1 

ʄotacilla citreola (Pall.) . ʀʥʜʠʠ 5 - - - - 

Luscinia svecica (L.) 
ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʝ ʠ 

ʀʨʘʥʝ 
2 - - - - 

ʇʪʠʮʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ ʧʠʪʘʥʠʷ 

ʉasarca ferruginea 
ɿʠʤʫʝʪ ʚ ɸʬʨʠʢʝ, ʂʠʪʘʝ, 

ʥʘ ʂʘʚʢʘʟʝ 
2 3 1 1 1 

Phasianus colchicus (L.) ʆʩʝʜʣʘʷ ʧʪʠʮʘ 10 3 1 2 - 

Streptopelia turtur (L.) ʆʩʝʜʣʘʷ ʧʪʠʮʘ 10 2 2 - - 

Alanda arvensis (L.) ʆʩʝʜʣʘʷ ʧʪʠʮʘ 4 - - - - 

Galerida cristata magna 

Hume, 
ʆʩʝʜʣʘʷ ʧʪʠʮʘ 6 1 1 - - 

Acanthis cannobina (L.) ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʝ 4 - - - - 

Pica pica (L.) ʆʩʝʜʣʘʷ ʧʪʠʮʘ 3 - - - - 

Corvus monedula (L.) ʆʩʝʜʣʘʷ ʧʪʠʮʘ 9 - - - - 

Sturnus vulgaris ɿʠʤʫʝʪ ʥʘ ʶʛʝ ɽʚʨʦʧʳ 16 2 1 - 1 

Graculus frugilegus (L.) ɿʠʤʫʝʪ ʥʘ ʶʛʝ ɽʚʨʦʧʳ 12 1 - 1 - 

Pastor roseus (L.) ɿʠʤʫʝʪ ʥʘ ʶʛʝ ɽʚʨʦʧʳ 6 1 1 - - 

Acridotheres tristis (L.) ʤʠʛʨʠʨʫʝʪ 10 1 1 - - 

Emberiza citrinella (L.) ɿʠʤʫʶʱʠʝ ʠ ʧʝʨʝʣʝʪʥʳʝ - - - - - 

Passer domesticus(L.) ʅʝ ʧʝʨʝʣʝʪʥʘʷ 12 2 1 1 - 

Passer montanus pollidus ʅʝ ʧʝʨʝʣʝʪʥʘʷ 3 2 1 1 - 

Petronia petronia(L.) ʅʝ ʤʠʛʨʠʨʫʝʪ 3 - - - - 

Carduelis carduelis (L.) ʆʩʝʜʣʘʷ ʧʪʠʮʘ 1 - - - - 

ɺʩʝʛʦ  212 43 25 13 5 

 

ɺ ʨʘʟʥʳʝ ʛʦʜʳ ʥʘʤʠ ʧʨʦʚʝʜʝʥʳ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ ʠ ʚʳʜʝʣʝʥʦ ʠʟ 

ʥʠʭ 43 ʰʪʘʤʤʘ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝ-

ʨʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦʩʝʤʴʶ ʧʦʜ-

ʚʠʜʘʤʠ (subspecies): Bacillus thuringiensis 
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var. thuringiensis (12 ʰʪʘʤʤʦʚ); alesti(4); 

kurstaki(4);sotto(5); subtoxicus(7); 

kenyae(3); galleriae(6); finitimus(2). ɹʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʰʪʘʤʤʦʚ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʠʟ ʩʦ-

ʜʝʨʞʠʤʦʛʦ ʞʝʣʫʜʢʘ. ʉʨʝʜʠ ʧʪʠʮ ʞʠʚʦʪʥʦ-

ʛʦ ʧʠʪʘʥʠʷ ʙʘʮʠʣʣʦʥʦʩʠʪʝʣʝʡ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʩʨʝʜʠ ʧʪʠʮ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ 

ʩʤʝʰʘʥʥʦʛʦ ʧʠʪʘʥʠʷ (ʪʘʙʣ.). ʄʠʛʨʘʮʠʦʥ-

ʥʳʝ ʧʫʪʠ ʦʪʣʦʚʣʝʥʥʳʭ ʦʩʦʙʝʡ ʧʝʨʝʩʝʢʘʶʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʢʦʥʪʠʥʝʥʪʳ ɿʝʤʣʠ, ʙʦʣʴ-

ʰʝ ʚʩʝʛʦ ʧʦʩʝʱʘʝʤʦʩʪʴ ʦʪʤʝʯʝʥʘ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ɸʬʨʠʢʠ, ʖʞʥʦʡ ɸʤʝʨʠʢʠ, ɸʟʠʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʧʪʠʮ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʘʤʠ: ʫʜʦʪ ï Upupa 

epops (L.); ʣʘʩʪʦʯʢʘ ʜʝʨʝʚʝʥʩʢʘʷ ï Hirundo 

rustica (L.); ʣʘʩʪʦʯʢʘ ʙʝʨʝʛʦʚʘʷ- Riparia ri-

paria (L.); ʩʢʚʦʨʝʮ ʦʙʳʢʥʦʚʝʥʥʳʡ ï Sturnus 

vulgaris; ʩʢʚʦʨʝʮ ʨʦʟʦʚʳʡ- Pastor roseus 

(L.); ʪʨʷʩʦʛʫʟʢʘ ʛʦʨʥʘʷ ï Motacilla cinerea; 

ʪʨʷʩʦʛʫʟʢʘ ʞʝʣʪʦʛʦʣʦʚʘʷ- Motacilla 

citreola(Pall.) ʠ ʜʨ.  

ʄʥʦʛʦʦʙʨʘʟʠʝ ʜʘʥʥʳʭ ʙʘʮʠʣʣ ʦʙʫʩʣʦʚ-

ʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʪʠʮʳ, ʦʩʦʙʝʥʥʦ ʥʘʩʝʢʦʤʦ-

ʷʜʥʳʝ, ʧʠʪʘʷʩʴ ʨʘʟʣʠʯʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʦʩʦʙʝʡ, ʟʘʨʘʞʘʶʪʩʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʛʨʫʧʧʳ Bacillus thurin-

giensis, ʢʘʢ ʚʧʨʦʯʝʤ ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʚʠ-

ʨʫʩʦʚ ʠ ʙʘʢʪʝʨʠʡ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʧʦʜ-

ʪʚʝʨʞʜʘʝʪʩʷ ʯʘʩʪʳʤ ʚʳʜʝʣʝʥʠʝʤ ʰʪʘʤʤʦʚ 

ʠʟ ʞʝʣʫʜʢʘ ʠ ʢʠʰʝʯʥʠʢʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʜʠʢʠʭ ʧʪʠʮ.  

ɺ ʟʘʨʘʞʝʥʠʠ ʧʪʠʮ ʙʘʢʪʝʨʠʷʤʠ ʜʘʥʥʦʡ 

ʛʨʫʧʧʳ, ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʢʨʦʚʦʩʦʩʫʱʠʝ 

ʯʣʝʥʠʩʪʦʥʦʛʠʝ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʙʘʮʠʣʣʦ-

ʥʦʩʠʪʝʣʷʤʠ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʚʳʜʝ-

ʣʝʥʠʝ ʰʪʘʤʤʦʚ Bacillus thuringiensis ʠʟ ʧʝ-

ʯʝʥʠ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʜʘʯʝʡ 

ʙʘʢʪʝʨʠʠ ʢʨʦʚʦʩʦʩʫʱʠʤʠ ʯʣʝʥʠʩʪʦʥʦʛʠʤʠ. 

ʂʣʝʱʠ, ʦʙʣʘʜʘʷ ʩʣʦʞʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʮʠʢʣʦʤ ʨʘʟʚʠʪʠʷ, ʙʫʜʫʯʠ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʝ 

ʩ ʤʠʢʨʦʬʣʦʨʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʝʨʴʝʚʦʛʦ 

ʠ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʦʚ ʩʚʦʝʛʦ ʭʦʟʷʠʥʘ, ʧʦ-

ʩʪʦʷʥʥʦ ʠʥʬʠʮʠʨʫʶʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʪʘʢʩʦʥʦʚ. ʕʪʠ ʢʦʥʪʘʢʪʳ ʚ ʧʨʦ-

ʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʷʚʣʝ-

ʥʠʶ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʫ 

ʢʣʝʱʝʡ ʩʦ ʤʥʦʛʠʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 

ʆʜʥʘʢʦ, Bacillus thuringiensis, ʦʙʣʘʜʘʷ ʵʥ-

ʪʦʤʦʧʘʪʦʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʦʪʜʝʣʴ-

ʥʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚ ʧʨʦ-

ʩʚʝʪʝ ʢʠʰʝʯʥʠʢʘ ʥʘʩʝʢʦʤʳʭ ʠ ʢʣʝʱʝʡ, ʧʨʠ 

ʵʪʦʤ, ʢʨʦʚʦʩʦʩʳ ʚʝʨʦʷʪʥʝʡ ʚʩʝʛʦ, ʛʦʪʦʚʳ 

ʧʝʨʝʜʘʚʘʪʴ ʙʘʢʪʝʨʠʠ ʢʨʠʩʪʘʣʣʦʬʦʨʦʚ 

ʪʨʘʥʩʤʠʩʩʠʚʥʦ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʙʘʢ-

ʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʥʫʪʨʝʥ-

ʥʠʭ ʦʨʛʘʥʦʚ ʜʠʢʠʭ ʧʪʠʮ ʠ ʠʭ ʵʢʪʦʧʘʨʘʟʠ-

ʪʦʚ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʪʠʮʳ, ʦʩʦʙʝʥ-

ʥʦ ʥʘʩʝʢʦʤʦʷʜʥʳʝ, ʧʨʠʥʠʤʘʶʪ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʜʘʥ-

ʥʦʡ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʷ 

ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʘʤʧʣʠʪʫʜʫ. 

ʅʘʣʠʯʠʝ ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʧʫʪʝʡ 

ʤʠʛʨʘʮʠʠ ʧʪʠʮ (ʧʦ ʜʘʥʥʳʤ ʢʦʣʴʮʝʚʘʥʠʷ 

ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʜʠ-

ʢʠʭ ʧʪʠʮ ʧʨʠʣʝʪʘʶʪ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʉʅɻ 

ʠʟ ʶʞʥʦʡ ɸʤʝʨʠʢʠ, ʖʞʥʦʡ ʠ ʉʝʚʝʨʥʦʡ 

ɸʬʨʠʢʠ, ʀʥʜʠʠ, ɸʟʦʨʩʢʠʭ ʠ ɹʨʠʪʘʥʩʢʠʭ 

ʦʩʪʨʦʚʦʚé) ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʨʝʜʠ ʠʭ ʧʘʨʘ-

ʟʠʪʦʚ (ʧʫʭʦʝʜʦʚ, ʢʨʦʚʦʩʦʩʫʱʠʭ ʢʣʦʧʦʚ ʠ 

ʢʣʝʱʝʡ) ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʮʝʥʪʘ ʙʘʮʠʣ-

ʣʦʥʦʩʠʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʜʦʧʫʩʪʠʪʴ, 

ʯʪʦ ʧʝʨʝʣʝʪʥʳʝ ʧʪʠʮʳ ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ 

ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʰʪʘʤʤʦʚ 

Bacillus thuringiensis. 
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THE ROLE OF MIGRATORY BIRDS AND THEIR ECTOPARASITE S IN THE 

SPREAD OF ENTOMOPATHOGENIC MICROORGANISMS  

 

U.B. Uzdenov, Candidate of Biological Sciences, Associate Professor 

Aliyev Karachay-Cherkess State University 

(Russia, Karachayevsk) 

 

Abstract. The article presents the results of microbiological analysis of various organs of mi-

gratory birds in order to identify the presence of entomogenic bacteria of the Bacillus thurin-

giensis group.  Migrating wild birds and their ectoparasites can contribute to the dispersal of 

various microorganisms, including entomopathogens, over long distances on a global scale. As a 

result of the conducted studies, 12 strains of entomopathogenic bacilli were identified as part of 

the microbiocenosis of the studied wild birds and their ectoparasites. It is shown that migratory 

birds and their down-eaters (Mallophaga) play an essential role in the transcontinental spread 

of entomopathogenic microorganisms.  

Keywords: migrating wild birds, down-eaters (Mallophaga), entomopathogenic bacteria. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʫʜʝʥʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ʚ ʈʦʩʩʠʠ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XIX ʚʝʢʘ ʷʚʣʷʣʦʩʴ 
ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʣʝʚʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʧʧʦʟʠʮʠʦʥʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘʢʪʠʚʥʦ ʧʨʦʷʚ-
ʣʷʣʦ ʩʝʙʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʧʨʦʪʝʩʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʫʯʘʩʪʚʦʚʘʣʦ ʚ ʨʘʙʦʪʝ ʪʘʡʥʳʭ 
ʧʦʜʧʦʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʪʫʜʝʥʯʝʩʪʚʦ ʢʘʢ ʩʦʮʠʘʣʴʥʘʷ ʛʨʫʧʧʘ ʚʩʝʛʜʘ 
ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʡ ʯʘʩʪʴʶ ʦʙʱʝʩʪʚʘ, ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ ʨʝʘʛʠʨʫʶʱʝʡ ʥʘ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʪʨʘʥʳ. ɸʧʦʛʝʝʤ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʩʪʘʣʘ ʧʝʨʚʘʷ ʚʩʝ-
ʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʟʘʙʘʩʪʦʚʢʘ ʬʝʚʨʘʣʷ 1899 ʛʦʜʘ. ʅʦ ʪʘʢʦʝ ʝʜʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ 
ʩʣʫʯʠʣʦʩʴ ʥʝ ʦʜʥʦʤʦʤʝʥʪʥʦ, ʚʝʜʴ ʨʘʟʚʠʪʠʝ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ï ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦ-
ʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ, ʚʢʣʶʯʘʚʰʠʡ ʚ ʩʝʙʷ ʢʘʢ ʘʢʪʠʚʥʳʝ ʧʦʜʲʝʤʳ, ʪʘʢ ʠ ʩʧʘʜʳ. ɼʘʥʥʦʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʥʥʠʭ ʚʩʧʣʝʩʢʦʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦ-
ʪʦʨʳʡ ʧʨʦʷʚʠʣʩʷ ʩʨʘʟʫ ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʚ 1868-1869 ʛʦ-
ʜʘʭ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʠ ʬʘʢʪʦʨʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʪʫʜʝʥʯʝʩʢʦ-
ʛʦ ʜʚʠʞʝʥʠʷ ʚ ʜʘʥʥʳʝ ʛʦʜʳ, ʨʘʩʩʤʦʪʨʝʥʘ ʩʪʝʧʝʥʴ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʥʘʩʪʨʦʝʥʠʷ ʩʪʫʜʝʥʯʝ-
ʩʢʦʡ ʤʦʣʦʜʝʞʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʫʜʝʥʪʳ, ʤʦʣʦʜʸʞʴ, ʩʪʫʜʝʥʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ, ʦʙʱʝʩʪʚʝʥʥʦʝ ʜʚʠ-

ʞʝʥʠʝ, ʫʥʠʚʝʨʩʠʪʝʪʳ. 
 
ʅʘ ʬʦʥʝ ʧʨʦʮʝʩʩʦʚ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʚʳ-

ʟʚʘʥʥʳʭ ɺʝʣʠʢʠʤʠ ʨʝʬʦʨʤʘʤʠ ɸʣʝʢ-
ʩʘʥʜʨʘ II, ʚ ʈʦʩʩʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʢ ʯʠʩ-
ʣʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʪʫʜʝʥʯʝʩʪʚʘ, ʪʘʢ ʠ 
ʚʦʟʨʘʩʪʘʝʪ ʠʭ ʨʦʣʴ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʜʚʠ-
ʞʝʥʠʠ. ʊʘʢ, ʢ ʨʫʙʝʞʫ 1860-1870-ʭ ʛʦʜʦʚ ʚ 
ʩʪʨʘʥʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʙʦʣʝʝ 8000 ʩʪʫʜʝʥ-
ʪʦʚ [1, ʩ. 16]. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦ-

ʪʳ ʧʨʦʜʠʢʪʦʚʘʥʘ ʩʦʭʨʘʥʝʥʠʝʤ ʚ ʩʦʚʨʝʤʝʥ-
ʥʦʤ ʤʠʨʝ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʢʘʢ 
ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦ-
ʨʘʷ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʭ ʚʳʨʘʞʘʝʪ ʩʚʦʶ ʛʨʘʞ-
ʜʘʥʩʢʫʶ ʧʦʟʠʮʠʶ, ʢʘʩʘʶʱʫʶʩʷ ʨʘʟʣʠʯʥʳʭ 
ʩʦʙʳʪʠʡ ʠ ʷʚʣʝʥʠʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. 
ʌʦʨʤʫʣʠʨʦʚʘʥʠʝ ʧʨʘʚʠʣʴʥʳʭ ʚʳʚʦʜʦʚ ʥʘ 
ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʬʘʢʪʦʚ ʩʧʦʩʦʙʥʦ ʦʢʘ-
ʟʘʪʴ ʩʝʛʦʜʥʷ ʙʦʣʴʰʫʶ ʧʦʤʦʱʴ ʦʨʛʘʥʘʤ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʘʤ ʤʝʩʪʥʦ-
ʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ 
ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʸʞʴʶ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʡ ʤʦʣʦʜʸʞʥʦʡ ʧʦʣʠʪʠʢʠ. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʩ-

ʥʦʚʥʳʭ ʧʨʠʯʠʥ ʠ ʬʘʢʪʦʨʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʚ 1868-1869 ʛʦʜʘʭ 

ʚ ʢʦʥʪʝʢʩʪʝ ʩʣʦʞʠʚʰʝʡʩʷ ʥʘ ʪʦʪ ʤʦʤʝʥʪ 
ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 
ʇʨʠʯʠʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʈʦʩʩʠʠ ʥʘ ʨʫ-
ʙʝʞʝ 60-70 ʛʦʜʦʚ XIX  ʚʝʢʘ ʦʙʲʷʩʥʷʶʪʩʷ 
ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʩʦʙʳʪʠʡ ʠ ʷʚʣʝʥʠʡ, ʩʚʷ-
ʟʘʥʥʳʭ ʢʘʢ ʩ ʨʘʟʚʠʪʠʝʤ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘ-
ʥʠʷ, ʪʘʢ ʠ ʩ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʤʠ 
ʧʨʦʮʝʩʩʘʤʠ ʪʦʛʦ ʚʨʝʤʝʥʠ.  
ɺʩʝ ʰʝʩʪʠʜʝʩʷʪʳʝ ʛʦʜʳ XIX  ʚʝʢʘ ʢ ʩʪʫ-

ʜʝʥʯʝʩʪʚʫ ʙʳʣʦ ʧʨʠʢʦʚʘʥʦ ʧʦʚʳʰʝʥʥʦʝ 
ʚʥʠʤʘʥʠʝ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʚ ʩʪʨʘʥʝ ʨʝʚʦ-
ʣʶʮʠʦʥʥʦ- ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʪʝʩʪʥʦ-
ʛʦ ʜʚʠʞʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʥʥʠʭ ʧʨʦ-
ʷʚʣʝʥʠʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣʠ 
ʜʝʡʩʪʚʠʷ ʩʪʫʜʝʥʪʦʚ ʂʠʝʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠ-
ʪʝʪʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʜʜʝʨʞʢʫ ʧʦʣʴ-
ʩʢʦʛʦ ʚʦʩʩʪʘʥʠʷ 1863-1864 ʛʦʜʦʚ. 

 ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʪʫʜʝʥʯʝʩʪʚʘ ʮʝʥʪʨʘʣʴ-
ʥʳʭ ʛʫʙʝʨʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ, ʪʦ ʚ 
ʵʪʠ ʛʦʜʳ ʟʜʝʩʴ ʪʘʢʞʝ ʙʳʣʦ ʥʝʩʧʦʢʦʡʥʦ. 
ʅʘʧʨʠʤʝʨ, ʚ 1862 ʛʦʜʫ ʩʪʫʜʝʥʪ ʄʦʩʢʦʚ-
ʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʇʸʪʨ ɿʘʠʯʥʝʚʩʢʠʡ 
ʥʘʧʠʩʘʣ ʧʨʦʢʣʘʤʘʮʠʶ çʄʦʣʦʜʘʷ ʈʦʩʩʠʷè, 
ʢʦʪʦʨʘʷ ʚʳʜʝʣʷʣʘʩʴ ʨʘʜʠʢʘʣʠʟʤʦʤ ʜʘʞʝ ʥʘ 
ʬʦʥʝ ʨʘʙʦʪ ʦʩʥʦʚʘʪʝʣʝʡ ʨʦʩʩʠʡʩʢʦʛʦ ʩʦʮʠ-
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- ʀʩʪʦʨʠʯʝʩʢʠʝ ʥʘʫʢʠ ʠ ʘʨʭʝʦʣʦʛʠʷ- 
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ʘʣʠʩʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ï ɸ.ʀ. ɻʝʨʮʝʥʘ ʠ 
ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ. ʅʦ ʤʥʦʛʠʝ ʜʝʷʪʝʣʠ 
ʣʝʚʦʨʘʜʠʢʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʪʥʝʩʣʠʩʴ ʢ 
ʵʪʦʡ ʧʨʦʢʣʘʤʘʮʠʠ ʩʥʠʩʭʦʜʠʪʝʣʴʥʦ, ʦʙʲʷʩ-
ʥʷʷ ʝʸ ʩʦʜʝʨʞʘʥʠʝ ʥʝʦʧʳʪʥʦʩʪʴʶ ʩʪʫʜʝʥ-
ʪʘ. 
ɺ 1863-1866 ʛʦʜʘʭ ʚʦʢʨʫʛ ʩʣʫʰʘʪʝʣʷ 

ʚʳʩʰʠʭ ʢʫʨʩʦʚ ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ʅ.ɸ. ʀh ʫʪʠʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʢʨʫʞʦʢ ʩʪʫ-
ʜʝʥʪʦʚ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʙʩʫʞʜʝʥʠʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʚ ʞʠʟʥʴ ʥʘʩʪʦʷ-
ʱʝʡ ʨʝʚʦʣʶʮʠʠ, ʘ 4 ʘʧʨʝʣʷ 1866 ʛʦʜʘ ʦʜʠʥ 
ʠʟ ʯʣʝʥʦʚ ʜʘʥʥʦʛʦ ʢʨʫʞʢʘ ɼʤʠʪʨʠʡ ʂʘʨʘ-
ʢʦʟʦʚ ʩʦʚʝʨʰʘʝʪ ʚʳʩʪʨʝʣ ʚ ɸʣʝʢʩʘʥʜʨʘ II  ʫ 
ʚʦʨʦʪ ʃʝʪʥʝʛʦ ʩʘʜʘ ʚ ʇʝʪʝʨʙʫʨʛʝ [2, ʩ. 30-
35]. 
ɺʩʝ ʵʪʠ ʩʦʙʳʪʠʷ ʧʨʠʚʝʣʠ ʢ ʫʩʠʣʝʥʠʶ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʧʦʣʠʮʝʡʩʢʠʭ ʤʝʨ ʚ 
ʦʪʥʦʰʝʥʠʠ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ 
ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʩʠʩʪʝʤʳ. 26 ʤʘʷ 1867 ʛʦ-
ʜʘ ʧʨʠʥʠʤʘʶʪʩʷ çʇʨʘʚʠʣʘ ʦ ʥʘʜʟʦʨʝ ʟʘ 
ʩʪʫʜʝʥʪʘʤʠ ʚʥʝ ʩʪʝʥ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʚʦʩ-
ʧʠʪʘʥʥʠʢʘʤʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ 
ʨʘʟʥʳʭ ʚʝʜʦʤʩʪʚè, ʧʦ ʢʦʪʦʨʳʤ ʧʦʣʠʮʠʷ 
ʥʘʯʠʥʘʝʪ ʛʨʫʙʦ ʚʤʝʰʠʚʘʪʴʩʷ ʚ ʞʠʟʥʴ ʫʥʠ-
ʚʝʨʩʠʪʝʪʦʚ, ʦʪʩʣʝʞʠʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝ 
ʪʦʣʴʢʦ ʩʪʫʜʝʥʪʦʚ, ʥʦ ʠ ʚʳʧʫʩʢʥʠʢʦʚ ʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ [3]. ʕʪʠ ʧʨʘʚʠʣʘ 
ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʥʘ ʚʩʝ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ 
ʟʘʚʝʜʝʥʠʷ, ʧʨʦʠʩʭʦʜʠʣʦ ʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ 
ʞʘʥʜʘʨʤʝʨʠʠ. ɼʘʚʣʝʥʠʝ ʥʘ ʩʪʫʜʝʥʪʦʚ ʩʦ 
ʩʪʦʨʦʥʳ ʦʭʨʘʥʥʳʭ ʚʝʜʦʤʩʪʚ ʠ ʨʫʢʦʚʦʜʩʪʚʘ 
ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʷʚʣʷʣʦʩʴ ʚʘʞʥʦʡ ʧʦʣʠʪʠʯʝ-
ʩʢʦʡ ʧʨʠʯʠʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʥʝʜʦʚʦʣʴ-
ʩʪʚʘ.  
ʂ ʪʦʤʫ ʞʝ, ʩʪʫʜʝʥʯʝʩʪʚʦ, ʢʘʢ ʯʘʩʪʴ ʧʨʦ-

ʛʨʝʩʩʠʚʥʦʡ ʧʨʦʩʣʦʡʢʠ ʦʙʱʝʩʪʚʘ, ʙʳʣʦ ʠ ʚ 
ʮʝʣʦʤ ʥʝʜʦʚʦʣʴʥʦ ʩʘʤʦʜʝʨʞʘʚʥʳʤʠ ʧʦ-
ʨʷʜʢʘʤʠ. ʇʝʨʠʦʜ ʦʞʠʜʘʥʠʷ ʤʘʩʰʪʘʙʥʳʭ 
ʠʟʤʝʥʝʥʠʡ ʧʦʩʣʝ ʧʦʨʘʞʝʥʠʷ ʚ ʂʨʳʤʩʢʦʡ 
ʚʦʡʥʝ ʠ ʥʘʯʘʣʘ ɺʝʣʠʢʠʭ ʨʝʬʦʨʤ ʩʤʝʥʠʣʩʷ 
ʥʝʢʦʪʦʨʳʤ ʨʘʟʦʯʘʨʦʚʘʥʠʝʤ ʜʝʤʦʢʨʘʪʠʯʝ-
ʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʘ-
ʚʠʪʝʣʴʩʪʚʘ ʧʨʦʠʟʚʝʩʪʠ ʢʦʨʝʥʥʦʡ ʩʣʦʤ ʩʘ-
ʤʦʜʝʨʞʘʚʥʦ-ʢʨʝʧʦʩʪʥʠʯʝʩʢʠʭ ʫʩʪʦʝʚ (ʵʪʦ 
ʨʘʟʦʯʘʨʦʚʘʥʠʝ ʜʦʩʪʠʛʥʝʪ ʩʚʦʝʛʦ ʧʠʢʘ ʚʦ 
ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 1870-ʭ ʛʦʜʦʚ, ʧʨʠʚʝʜʝʪ ʢ 
ʩʦʟʜʘʥʠʶ ʪʘʢʠʭ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʘ-
ʮʠʡ ʢʘʢ çɿʝʤʣʷ ʠ ʚʦʣʷè, çʏʝʨʥʳʡ ʧʝʨʝʜʝʣè 
ʠ çʅʘʨʦʜʥʘʷ ʚʦʣʷè). 
ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ 1868-1869 ʛʦʜʦʚ 

ï ʵʪʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ. 
18 ʠʶʥʷ 1863 ʛʦʜʘ ʙʳʣ ʧʨʠʥʷʪ ʥʦʚʳʡ ʋʥʠ-
ʚʝʨʩʠʪʝʪʩʢʠʡ ʫʩʪʘʚ, ʨʘʩʰʠʨʷʚʰʠʡ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʳʩʰʠʝ 
ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ çʥʝ-
ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʭ ʩʦʩʣʦʚʠʡè. ʇʦʵʪʦʤʫ 
ʧʦʩʪʝʧʝʥʥʦ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʨʦʩʣʦ ʢʦʣʠʯʝ-
ʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʫʭʦʚʝʥʩʪʚʘ, ʛʦʨʦʜ-
ʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʩʦʩʣʦʚʠʡ [4, ʩ. 323-328]. 
ɼʣʷ ʥʠʭ ʫʯʸʙʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʙʳʣʘ ʩʚʷʟʘ-
ʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʙʦʣʴʰʠʤʠ ʤʘʪʝʨʠ-
ʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. ʉʨʝʜʥʠʡ ʛʦʜʦʚʦʡ 
ʙʶʜʞʝʪ ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ʫʥʠʚʝʨʩʠʪʝʪ ʩʪʫ-
ʜʝʥʪʘ ʩʦʩʪʘʚʣʷʣ ʧʨʠʤʝʨʥʦ 200 ʨʫʙʣʝʡ, 
ʦʢʦʣʦ 100 ʨʫʙʣʝʡ ʠʟ ʢʦʪʦʨʳʭ ʦʥ ʜʦʣʞʝʥ 
ʙʳʣ ʦʪʜʘʪʴ ʥʘ ʦʧʣʘʪʫ ʣʝʢʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ, 
ʘ ʥʘ ʦʩʪʘʣʴʥʳʝ ʜʝʥʴʛʠ ï ʜʦʣʞʝʥ ʙʳʣ ʧʠ-
ʪʘʪʴʩʷ ʠ ʩʥʠʤʘʪʴ ʢʚʘʨʪʠʨʫ [5, ʩ. 3]. ʕʪʦ 
ʥʘʢʣʘʜʳʚʘʣʦ ʙʦʣʴʰʠʝ ʬʠʥʘʥʩʦʚʳʝ ʪʨʫʜ-
ʥʦʩʪʠ ʥʘ ʩʪʫʜʝʥʯʝʩʪʚʦ, ʚʦʧʨʦʩʳ ʧʨʦʞʠʚʘ-
ʥʠʷ ʚ ʛʦʨʦʜʝ ʥʘ ʦʩʪʘʚʰʠʝʩʷ ʜʝʥʴʛʠ ʠ ʧʨʦ-
ʯʠʝ ʙʳʪʦʚʳʝ ʪʨʫʜʥʦʩʪʠ ʚʳʭʦʜʠʣʠ ʥʘ ʧʝʨ-
ʚʳʡ ʧʣʘʥ. 
ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʪʫʜʝʥʯʝ-

ʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳ-
ʚʘʣʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʨʦʧʘʛʘʥʜʘ ʨʝʚʦʣʶ-
ʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 
ʷʨʢʠʭ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʜʝʷʪʝʣʝʡ ʣʝʚʦʨʘ-
ʜʠʢʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʪʦʛʦ ʚʨʝʤʝʥʠ ʙʳʣ 
ʉ.ɻ. ʅʝʯʘʝʚ, ʢʦʪʦʨʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 
ʧʨʠʟʥʘʚʘʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʝʩʥʳʭ ʢʦʥʪʘʢ-
ʪʦʚ ʨʝʚʦʣʶʮʠʦʥʝʨʦʚ ʩʦ ʩʪʫʜʝʥʯʝʩʪʚʦʤ ʢʘʢ 
ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʡ ʯʘʩʪʴʶ ʦʙʱʝʩʪʚʘ. 
ɺ ʢʦʥʮʝ 1868 ʛʦʜʘ ʉʝʨʛʝʡ ʅʝʯʘʝʚ ʨʘʩ-

ʧʨʦʩʪʨʘʥʷʝʪ ʩʚʦʸ ʦʙʨʘʱʝʥʠʝ ʢ ʩʪʫʜʝʥʪʘʤ, 
ʚ ʢʦʪʦʨʦʤ ʧʨʠʟʳʚʘʝʪ ʩʪʫʜʝʥʯʝʩʪʚʦ ʦʩʪʘʚ-
ʣʷʪʴ ʫʯʸʙʫ ʠ ʫʭʦʜʠʪʴ çʚ ʥʘʨʦʜè, ʪʦ ʝʩʪʴ 
ʧʨʦʜʚʠʛʘʪʴ ʠʜʝʶ ʨʝʚʦʣʶʮʠʠ ʩʨʝʜʠ ʢʨʝ-
ʩʪʴʷʥʩʢʠʭ ʤʘʩʩ. ʅʝʯʘʝʚ ʟʘʷʚʣʷʣ: çʇʫʩʪʴ 
ʦʪʥʳʥʝ ʟʘʜʘʯʝʡ ʩʪʫʜʝʥʪʘ ʥʝ ʙʫʜʝʪ ʜʠʧʣʦʤ, 
ʥʝ ʙʫʜʝʪ ʢʘʟʸʥʥʦʝ ʪʸʧʣʦʝ ʤʝʩʪʦ, ʘ ʞʠʟʥʴ 
ʩʨʝʜʠ ʥʘʨʦʜʘ ʠ ʙʦʨʴʙʘ ʟʘ ʝʛʦ ʠʥʪʝʨʝʩʳè [6, 
ʩ. 35-36]. ʆʩʝʥʴʶ 1868 ʛʦʜʘ ʅʝʯʘʝʚ ʥʘ ʦʜ-
ʥʦʤ ʠʟ ʩʦʙʨʘʥʠʡ ʧʨʠʟʳʚʘʝʪ ʢ ʦʙʲʝʜʠʥʝ-
ʥʠʶ ʩʪʫʜʝʥʯʝʩʪʚʘ ʠ ʩʦʟʜʘʥʠʶ ʥʘ ʵʪʦʡ ʙʘʟʝ 
ʥʦʚʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʜʚʠ-
ʞʝʥʠʷ. 
ʈʦʣʴ ʅʝʯʘʝʚʘ ʚ ʩʦʙʳʪʠʷʭ 1868-1869 ʛʦ-

ʜʦʚ ʧʨʦʪʠʚʦʨʝʯʠʚʘ ʜʘʞʝ ʩʨʝʜʠ ʨʝʚʦʣʶʮʠ-
ʦʥʝʨʦʚ-ʩʦʚʨʝʤʝʥʥʠʢʦʚ. ʆʜʥʠ ʦʪʤʝʯʘʣʠ, 
ʯʪʦ ʝʛʦ ʛʦʨʷʯʥʦʩʪʴ ʠ ʨʘʜʠʢʘʣʠʟʤ ʦʢʘʟʳʚʘ-
ʶʪ ʙʦʣʴʰʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʨʝʚʦʣʶ-
ʮʠʦʥʥʳʭ ʥʘʩʪʨʦʝʥʠʡ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ, 
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ʜʨʫʛʠʝ, ʯʪʦ ʤʝʪʦʜʳ ʠ ʠʜʝʠ, ʢʦʪʦʨʳʝ ʠʟʙʨʘʣ 
ʅʝʯʘʝʚ ʢʘʢ ʧʝʨʚʦʩʪʝʧʝʥʥʳʝ, ʧʨʠʚʝʜʫʪ ʝʛʦ 
ʩʪʦʨʦʥʥʠʢʦʚ ʪʦʣʴʢʦ ʢ ʧʝʯʘʣʴʥʳʤ ʧʦʩʣʝʜ-
ʩʪʚʠʷʤ.  
ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʠ ʧʨʠʯʠʥʳ 

ʧʨʠʚʝʣʠ ʢ ʤʘʩʰʪʘʙʥʳʤ ʚʳʩʪʫʧʣʝʥʠʷʤ 
ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʚ 1869 ʛ. ʚ 
ʢʨʫʧʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʛʦ-
ʨʦʜʘʭ: ʇʝʪʝʨʙʫʨʛʝ, ʄʦʩʢʚʝ, ʂʠʝʚʝ, ʍʘʨʴ-
ʢʦʚʝ, ʅʦʚʦʨʦʩʩʠʡʩʢʝ. ʉʪʫʜʝʥʪʳ ʦʙʨʘʱʘ-
ʣʠʩʴ ʢ ʨʫʢʦʚʦʜʩʪʚʫ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʩ ʪʨʝ-
ʙʦʚʘʥʠʝʤ ʧʨʝʢʨʘʱʝʥʠʷ ʧʦʣʠʮʝʡʩʢʦʛʦ 
ʥʘʜʟʦʨʘ, ʣʝʛʘʣʠʟʘʮʠʠ ʥʝʬʦʨʤʘʣʴʥʳʭ ʩʦ-
ʙʨʘʥʠʡ ʠ ʢʨʫʞʢʦʚ, ʫʚʦʣʴʥʝʥʠʷ ʥʝʫʛʦʜʥʳʭ 
ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʠʟʚʝ-

ʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 
ʩʪʫʜʝʥʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ 1868-1869 ʛʛ. ʠʤʝ-

ʣʦ ʧʦʜ ʩʦʙʦʡ ʛʣʫʙʦʢʠʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʩʦ-
ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ. ʅʘʢʦ-
ʧʠʚʰʝʝʩʷ ʥʝʜʦʚʦʣʴʩʪʚʦ ʧʳʪʘʣʠʩʴ ʘʢʪʫʘʣʠ-
ʟʠʨʦʚʘʪʴ ʠ ʥʘʧʨʘʚʠʪʴ ʥʘ ʙʦʨʴʙʫ ʩ ʜʝʡ-
ʩʪʚʫʶʱʠʤ ʨʝʞʠʤʦʤ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʦʨʛʘ-
ʥʠʟʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʩʪʫʜʝʥʪʘʤ ʠʜʝʦʣʦ-
ʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʧʨʦʪʝʩʪʘ, ʦʜʥʘʢʦ ʠʭ 
ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʠʭ ʩʪʫʜʝʥʯʝʩʢʠʭ 
ʚʳʩʪʫʧʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʚʦ-
ʧʨʦʩʦʤ. ʉʪʫʜʝʥʯʝʩʢʠʝ ʚʳʩʪʫʧʣʝʥʠʷ ʚ 
ʢʨʫʧʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʘʭ ʥʦʩʠʣʠ ʚ ʦʩ-
ʥʦʚʥʦʤ ʩʪʠʭʠʡʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʠʤʝʣʠ 
ʷʨʢʦʛʦ ʣʠʜʝʨʩʪʚʘ. ʉʪʫʜʝʥʯʝʩʪʚʦ, ʢ ʦʛʦʨʯʝ-
ʥʠʶ ʯʘʩʪʠ ʨʝʚʦʣʶʮʠʦʥʝʨʦʚ, ʚʳʜʚʠʛʘʣʦ 
ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʚ ʨʘʤʢʘʭ ʙʦʨʴʙʳ ʟʘ ʩʦʮʠʘ-
ʣʠʩʪʠʯʝʩʢʫʶ ʨʝʚʦʣʶʮʠʶ, ʘ ʠʩʢʣʶʯʠʪʝʣʴ-
ʥʦ ʨʘʜʠ ʫʣʫʯʰʝʥʠʷ ʩʚʦʝʛʦ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ. 
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Abstract. The student movement in Russia of the second half of the XIX century was an im-

portant component of the radical left opposition movement, actively manifested itself in various 
forms of protest activity and participated in the work of secret underground organizations. And 
indeed, students as a social group have always been the most active part of society, most acutely 
reacting to the socio-economic situation of the country. The apogee of the student movement was 
the first All-Russian student strike in February 1899. But such unity of students did not happen 
simultaneously, because the development of the student movement is a complex and multiïstage 
process, which included both active ups and downs. This study examines one of the earliest 
bursts of student activity, which manifested itself in several major cities of the Russian Empire in 
1868-1869. The study highlights the main causes and factors of the emergence of the student 
movement in these years, the degree of their influence on the mood of the student youth is con-
sidered. 

Keywords: students, youth, student movement, social movement, universities. 
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ɺʃʀʗʅʀɽ ʇʈʀɽʄɸ ʊʀʆʂʊʆɺʆʁ ʂʀʉʃʆʊʓ ʅɸ ʆɹʒɽʄ ʑʀʊʆɺʀɼʅʆʁ  

ɾɽʃɽɿʓ ʀ ʊʀʊʈ ɸʅʊʀʊɽʃ ʂ ʊʀʈɽʆʀɼʅʆʁ ʇɽʈʆʂʉʀɼɸɿɽ ʀ  
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ɸʥʥʦʪʘʮʠʷ. 46 ʞʝʥʱʠʥ ʩ ʟʦʙʦʤ ʍʘʰʠʤʦʪʦ (I ʛʨʫʧʧʘ) ʠ 10 ʞʝʥʱʠʥ ʩ ʜʠʬʬʫʟʥʳʤ ʵʥ-

ʜʝʤʠʯʝʩʢʠʤ ʟʦʙʦʤ (III  ʛʨʫʧʧʘ) ʧʨʠʥʠʤʘʣʠ ʪʠʦʢʪʦʚʫʶ ʢʠʩʣʦʪʫ ʚ ʜʦʟʝ 600 ʤʛ ʚ ʩʫʪʢʠ ʚ ʪʝ-

ʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ. ʂʦʥʪʨʦʣʴ ʩʦʩʪʘʚʠʣʠ 42 ʧʘʮʠʝʥʪʢʠ ʩ ʟʦʙʦʤ ʍʘʰʠʤʦʪʦ, ʥʝ ʧʨʠʥʠʤʘʚʰʠʭ 

ʪʠʦʢʪʦʚʫʶ ʢʠʩʣʦʪʫ (II ʛʨʫʧʧʘ). ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦ-

ʪʳ ʥʘ oʙʲʝʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʪʠʪʨ ʘʥʪʠʪʝʣ ʢ ʪʠʨʝʦʠʜʥʦʡ ʧʝʨʦʢʩʠʜʘʟʝ ʠ ʪʠʨʝʦ-

ʛʣʦʙʫʣʠʥʫ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʟʦʙʦʤ ʍʘʰʠʤʦʪʦ. ʆʙʲʝʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʬʫʥʢʮʠʶ ʱʠʪʦ-

ʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʘʥʪʠʪʝʣʘ ʢ ʪʠʨʝʦʠʜʥʦʡ ʧʝʨʦʢʩʠʜʘʟʝ ʠ ʪʠʨʝʦʛʣʦʙʫʣʠʥʫ ʠʩʩʣʝʜʦʚʘʣʠ ʠʩ-

ʭʦʜʥʦ, ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʣʝʯʝʥʠʷ, ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʣʝʯʝʥʠʷ. ɹʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʧʨʠʤʝ-

ʥʝʥʠʝ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʜʦʟʝ 600 ʤʛ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘ-

ʝʪ ʦʙʲʝʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʘʥʪʠʪʝʣ ʢ ʪʠʨʝʦʠʜʥʦʡ ʧʝʨʦʢʩʠʜʘʟʝ ʠ ʪʠʨʝʦ-

ʛʣʦʙʫʣʠʥʫ ʫ ʞʝʥʱʠʥ ʩ ʟʦʙʦʤ ʍʘʰʠʤʦʪʦ. ʕʪʠ ʵʬʬʝʢʪʳ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ 

ʧʦʩʣʝ ʣʝʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʦʙ ʍʘʰʠʤʦʪʦ, ʦʙʲʝʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʪʠʦʢʪʦʚʘʷ ʢʠʩʣʦʪʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʛʝʥʝ-

ʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʬʘʢʪʦʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʷ ʬʘʢʪʦʨʳ ʧʠ-

ʪʘʥʠʷ, ʠ ʠʤʤʫʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ [1]. ʊʠʨʝʦʠʜʠʪ 

ʍʘʰʠʤʦʪʦ ï ʵʪʦ ʧʨʦʷʚʣʝʥʠʝ ʢʣʝʪʦʯʥʦ-

ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʧʨʠʚʦʜʷʱʝʝ 

ʢ ʨʘʟʨʫʰʝʥʠʶ ʢʣʝʪʦʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

(ʑɾ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʚʘʝʪʩʷ ʛʠʧʦʪʠ-

ʨʝʦʟ. ʌʨʘʛʤʝʥʪʘʮʠʷ ɼʅʂ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢ-

ʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʘʧʦʧʪʦʟʘ. ʇʦʩʣʝʜʥʠʡ 

ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʬʦʣʣʠʢʫʣʷʨʥʳʭ 

ʢʣʝʪʢʘʭ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʧʨʠ ʪʠʨʝʦʠ-

ʜʠʪʝ ʍʘʰʠʤʦʪʦ [2]. ʇʘʮʠʝʥʪʫ ʩ ʥʝʙʦʣʴ-

ʰʠʤ ʟʦʙʦʤ ʠ ʵʫʪʠʨʝʦʟʦʤ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʛʠʧʦʪʠʨʝʦʟʘ ʣʝʯʝʥʠʝ ʣʝʚʦʪʠʨʦʢʩʠʥʦʤ ʥʝ 

ʪʨʝʙʫʝʪʩʷ. ʅʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠ-

ʯʝʥʠʷ ʦʙʲʝʤʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʧʨʦ-

ʛʨʝʩʩʠʨʫʶʱʠʡ ʝʝ ʨʦʩʪ ʠʣʠ ʛʠʧʦʪʠʨʝʦʟ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʝ-

ʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʪʠʨʝʦʠʜʥʳʤʠ ʛʦʨʤʦ-

ʥʘʤʠ [3]. ʆʜʥʘʢʦ ʪʝʨʘʧʠʷ ʣʝʚʦʪʠʨʦʢʩʠʥʦʤ 

ʧʨʠ ʟʦʙʝ ʍʘʰʠʤʦʪʦ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʫ 

ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ [4]. ɻʣʶʢʦ-

ʢʦʨʪʠʢʦʠʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʢʣʠʥʠ-

ʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʪʠʪʨ ʘʥ-

ʪʠʪʝʣ. ʅʦ ʧʦʩʣʝ ʠʭ ʦʪʤʝʥʳ ʪʠʨʝʦʠʜʥʳʡ 

ʩʪʘʪʫʩ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʧʨʝʞʥʠʡ ʫʨʦʚʝʥʴ. 

ʃʝʯʝʥʠʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤʠ ʠʤʝʝʪ ʤʘʩʩʫ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʧʦʵʪʦʤʫ ʠʭ ʥʝʣʴʟʷ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʣʝʯʝʥʠʷ ʘʫʪʦʠʤʤʫʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ [5]. ʇʦ-

ʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʝʥ ʧʦʠʩʢ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʜʣʷ ʣʝʯʝʥʠʷ ʵʫʪʠʨʝʦʠʜʥʦʛʦ ʟʦʙʘ ʍʘʰʠʤʦ-

ʪʦ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʩʚʦʡ-

ʩʪʚʘʭ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʳ ʫʤʝʥʴʰʘʪʴ 

ʘʧʦʧʪʦʟ [6, 7, 8, 9] ʠ ʣʠʤʬʦʠʜʥʫʶ ʠʥʬʠʣʴ-

ʪʨʘʮʠʶ [10] ʚ ʜʨʫʛʠʭ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ. 

ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ ʦʙʲʝʤ ʱʠ-

ʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʪʠʪʨ ʘʥʪʠʪʝʣ ʢ ʪʠʨʝʦ-

ʠʜʥʦʡ ʧʝʨʦʢʩʠʜʘʟʝ ʠ ʪʠʨʝʦʛʣʦʙʫʣʠʥʫ ʫ 

ʙʦʣʴʥʳʭ ʟʦʙʦʤ ʍʘʰʠʤʦʪʦ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ 

ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ oʙʲʝʤ ʱʠʪʦʚʠʜʥʦʡ 
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ʞʝʣʝʟʳ ʠ ʪʠʪʨ ʘʥʪʠʪʝʣ ʢ ʪʠʨʝʦʠʜʥʦʡ ʧʝ-

ʨʦʢʩʠʜʘʟʝ ʠ ʪʠʨʝʦʛʣʦʙʫʣʠʥʫ ʫ ʧʘʮʠʝʥʪʦʢ ʩ 

ʟʦʙʦʤ ʍʘʰʠʤʦʪʦ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 46 ʞʝʥ-

ʱʠʥ ʩ ʵʫʪʠʨʝʦʠʜʥʳʤ ʟʦʙʦʤ ʍʘʰʠʤʦʪʦ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 65 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

45,1Ñ2,8 ʛʦʜʘ), ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʣʠ ʪʠʦʢ-

ʪʦʚʫʶ ʢʠʩʣʦʪʫ ʚʥʫʪʨʴ ʚ ʜʦʟʝ 600 ʤʛ ʚ ʩʫʪ-

ʢʠ ʝʞʝʜʥʝʚʥʦ ʟʘ 30 ʤʠʥʫʪ ʜʦ ʟʘʚʪʨʘʢʘ ʚ 

ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ (I ʛʨʫʧʧʘ). ʂʦʥʪʨʦʣʝʤ 

ʷʚʠʣʠʩʴ 42 ʧʘʮʠʝʥʪʢʠ ʩ ʟʦʙʦʤ ʍʘʰʠʤʦʪʦ 

(ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 42,7Ñ2,2 ʛʦʜʘ), ʥʝ ʧʦʣʫ-

ʯʘʚʰʠʝ ʪʠʦʢʪʦʚʫʶ ʢʠʩʣʦʪʫ (II  ʛʨʫʧʧʘ). ɺ 

III ʛʨʫʧʧʫ ʚʦʰʣʠ 10 ʞʝʥʱʠʥ ʩ ʵʥʜʝʤʠʯʝ-

ʩʢʠʤ ʟʦʙʦʤ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

43,2Ñ5,1ʛʦʜʘ), ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʧʦʣʫʯʘʣʠ ʣʝ-

ʯʝʥʠʝ, ʢʘʢ ʛʨʫʧʧʘ I. ɻʨʫʧʧʳ ʧʘʮʠʝʥʪʦʢ 

ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʚʦʟʨʘʩʪʫ, ʠʩʭʦʜʥʦʤʫ 

ʦʙʲʝʤʫ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʩʨʝʜʥʝʤʫ 

ʫʨʦʚʥʶ ʪʠʨʝʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʠ ʘʥʪʠʪʝʣ ʢ 

ʪʠʨʝʦʠʜʥʦʡ ʧʝʨʦʢʩʠʜʘʟʝ ʠ ʪʠʨʝʦʛʣʦʙʫʣʠʥʫ 

(ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1. ʀʩʭʦʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʢ ʩ ʟʦʙʦʤ ʍʘʰʠʤʦʪʦ ʠ ʵʥʜʝʤʠʯʝʩʢʠʤ ʟʦ-

ʙʦʤ (ʄÑSD) 
ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ I, n=46 ɻʨʫʧʧʘ II, n=42 ɻʨʫʧʧʘ III, n=10 

ɺʦʟʨʘʩʪ, ʛʦʜʳ 45,1Ñ2,8 42,7Ñ2,2 43,2Ñ5,1 

ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʑɾ (ʤʣ) 24,3Ñ2,9 22,2Ñ2,1 22,55Ñ3,44 

ʊʊɻ, ʤʄɽʜ/ʣ 2,57Ñ0,16 2,64Ñ0,17 1,46Ñ0,41 

ʩʊ4, ʧʤʦʣʴ/ʤʣ 15,14Ñ1,07 14,19Ñ1,04 14,08Ñ1,71 

ʩʊ3, ʧʤʦʣʴ /ʤʣ 3,06Ñ0,08 3,10Ñ0,09 3,4Ñ0,07 

ɸʊ ʊʇʆ, ʄɽ/ʤʣ 329,1Ñ64,8 405,2Ñ70,1 35,2Ñ2,31 

ɸʊ ʊɻ, ʄɽ/ʤʣ 305,7Ñ60,6 312,1Ñ61,8 41,3Ñ2,48 
ʇʨʠʤʝʯʘʥʠʝ: ʟʜʝʩʴ ʠ ʜʘʣʝʝ: ʊʊɻ ï ʪʠʨʝʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ, ʩʊ4 ï ʩʚʦʙʦʜʥʳʡ ʪʠʨʦʢʩʠʥ, ʩʊ3 ï ʩʚʦʙʦʜʥʳʡ ʪʨʠʡʦʜʪʠʨʦʥʠʥ, ɸʊ-ʊʇʆ ï 

ʘʥʪʠʪʝʣʘ ʢ ʪʠʨʝʦʠʜʥʦʡ ʧʝʨʦʢʩʠʜʘʟʝ, ɸʊ-ʊɻ ï ʘʥʪʠʪʝʣʘ ʢ ʪʠʨʝʦʛʣʦʙʫʣʠʥʫ. 

 

ɼʠʘʛʥʦʩʪʠʢʘ ʟʦʙʘ ʍʘʰʠʤʦʪʦ ʧʨʦʚʦʜʠ-

ʣʘʩɹ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ (ʋɿʀ) ʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʑɾ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʫʨʦʚʥʝʡ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (ʊʊɻ), 

ʩʚʦʙʦʜʥʦʛʦ ʪʠʨʦʢʩʠʥʘ (ʩʊ4), ʩʚʦʙʦʜʥʦʛʦ 

ʪʨʠʡʦʜʪʠʨʦʥʠʥʘ (ʩʊ3), ʘʥʪʠʪʝʣ ʢ ʪʠʨʝʦʠʜ-

ʥʦʡ ʧʝʨʦʢʩʠʜʘʟʝ (ɸʊ ʊʇʆ) ʠ ʪʠʨʝʦʛʣʦʙʫ-

ʣʠʥʫ (ɸʊ ʊɻ). ʀʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʠʤʤʫ-

ʥʦ-ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʙʦ-

ʨʘʤʠ çʍʦʬʬʤʘʥ ʃʘʈʦʰè. ʈʝʬʝʨʝʥʩʥʳʝ 

ʠʥʪʝʨʚʘʣʳ ʛʦʨʤʦʥʦʚ: ʊʊɻ ï 0,27-4,2 

ʤʄɽʜ/ʣ, ʩʊ4 ï 12,6ï21,0ʧʤʦʣʴ/ʣ, ʩʊ3 ï 

3,93ï7,7 ʧʤʦʣʴ/ʣ, ɸʊ-ʊʇʆ ï 0-34 ʄɽ/ʤʣ, 

ɸʊ-ʊɻ ï 0-115 ʄɽ/ʤʣ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʘ-

ʮʠʝʥʪʦʢ ʧʨʦʚʦʜʠʣʠ ʠʩʭʦʜʥʦ, ʯʝʨʝʟ 6 ʤʝʩʷ-

ʮʝʚ ʣʝʯʝʥʠʷ, ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʪʤʝʥʳ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ. ʋɿʀ ʑɾ ʠ 

ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦ-

ʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʥʘ ʫʣʴ-

ʪʨʘʟʚʫʢʦʚʦʤ ʘʧʧʘʨʘʪʝ çCombison 420è 

(ɸʚʩʪʨʠʷ). ɿʘʧʠʩʴ ʩʪʘʥʜʘʨʪʥʦʡ ʵʣʝʢʪʨʦ-

ʢʘʨʜʠʦʛʨʘʤʤʳ ʚ 12 ʦʪʚʝʜʝʥʠʷʭ ʧʨʦʚʦʜʠ-

ʣʘʩʴ ʥʘ ʨʝʛʠʩʪʨʘʪʦʨʝ çShiller ɸʊ 1è 

(ʐʚʝʡʮʘʨʠʷ). ɸʫʪʦʠʤʤʫʥʥʳʡ ʪʠʨʝʦʠʜʠʪ 

(ɸʀʊ) ʧʦʜʪʚʝʨʞʜʘʣʩʷ ʩʦʯʝʪʘʥʠʝʤ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ (ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʧʨʠ-

ʟʥʘʢʠ (ʩʥʠʞʝʥʥʘʷ ʵʭʦʛʝʥʥʦʩʪʴ ʠ ʜʠʬʬʫʟ-

ʥʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ); ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʠʪʨ 

ɸʊ ʊʇʆ ʠ (ʠʣʠ) ɸʊ ʊɻ. ʕʥʜʝʤʠʯʝʩʢʠʡ ʟʦʙ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʪʩʫʪ-

ʩʪʚʠʷ ɸʊ ʊʇʆ ʠ ɸʊ ʊɻ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʫʚʝ-

ʣʠʯʝʥʥʳʤ ʦʙʲʝʤʦʤ ʑɾ ʠ ʵʫʪʠʨʝʦʠʜʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ. ɿʦʙ ʍʘʰʠʤʦʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʫʶ ʵʫʪʠʨʝʦʠʜʥʫʶ 

ʬʦʨʤʫ ɸʀʊ. ʇʦʵʪʦʤʫ ʧʘʮʠʝʥʪʢʠ ʧʨʝʜʲʷʚ-

ʣʷʣʠ ʞʘʣʦʙʳ ʥʘ ʦʱʫʱʝʥʠʝ çʢʦʤʘ ʚ ʛʦʨʣʝè, 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʧʘʪʴ ʥʘ ʥʠʟʢʦʡ ʧʦʜʫʰʢʝ, 

ʜʠʩʢʦʤʬʦʨʪ ʠ ʯʫʚʩʪʚʦ ʩʜʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʰʝʠ. 

ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʚ ʦʩʥʦʚʥʫʶ 

ʛʨʫʧʧʫ (I) ʠ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ (II) ʷʚʠ-

ʣʠʩʴ: ʧʦʜʧʠʩʘʥʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦ-

ʛʣʘʩʠʝ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ɸʀʊ, ʥʘʣʠʯʠʝ 

ʟʦʙʘ ʩ ʩʠʥʜʨʦʤʦʤ ʩʜʘʚʣʝʥʠʷ ʦʨʛʘʥʦʚ ʰʝʠ 

ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʩʠʥʜʨʦʤʘ ʩʜʘʚʣʝʥʠʷ, 

ʞʝʥʩʢʠʡ ʧʦʣ, ʵʫʪʠʨʝʦʟ. ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶ-

ʯʝʥʠʷ ʚ ʛʨʫʧʧʫ ʵʥʜʝʤʠʯʝʩʢʦʛʦ ʟʦʙʘ (III ) 

ʷʚʠʣʠʩʴ: ʧʦʜʧʠʩʘʥʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʛʣʘʩʠʝ, ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʠʪʨ ɸʊ ʊʇʆ ʠ 

ɸʊ ʊɻ, ʫʚʝʣʠʯʝʥʥʳʡ ʦʙʲʝʤ ʑɾ, ʵʫʪʠʨʝʦʟ. 

ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʚʦʟʨʘʩʪ ᾽18 ʣʝʪ, ʫʟʣʦʚʦʡ/ʤʥʦʛʦʫʟʣʦʚʦʡ 
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ʟʦʙ, ʛʠʧʦʪʠʨʝʦʟ, ʪʠʨʝʦʪʦʢʩʠʢʦʟ, ʪʷʞʝʣʳʝ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥ-

ʥʦʡ ʧʨʦʛʨʘʤʤʳ çStatistica for Windows 

ʚʝʨʩʠʷ 6.0è. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʚ 

ʪʝʢʩʪʝ ʠ ʪʘʙʣʠʮʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʤʠ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʠ ʠʭ ʩʪʘʥ-

ʜʘʨʪʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ (ʄÑSD). ɼʣʷ ʩʨʘʚ-

ʥʝʥʠʷ ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʚ 

ʩʚʷʟʘʥʥʳʭ ʩʦʚʦʢʫʧʥʦʩʪʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʊ-

ʢʨʠʪʝʨʠʡ ʋʠʣʢʦʢʩʦʥʘ. ʂʨʠʪʠʯʝʩʢʠʡ ʫʨʦ-

ʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ (ʨ) ʧʨʠʥʠʤʘʣʠ ʨʘʚʥʳʤ 

<0,05. 

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʝʯʝʥʠʷ ʪʠʦ-

ʢʪʦʚʦʡ ʢʠʩʣʦʪʦʡ ʚ ʩʫʪʦʯʥʦʡ ʜʦʟʝ 600 ʤʛ ʚ 

ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʑɾ ʫ 43 (91%) 

(ʨ᾽0,01) ʧʘʮʠʝʥʪʦʢ I ʛʨʫʧʧʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 

8,5 ʤʣ3 (35%). ʉʨʝʜʥʠʝ ʫʨʦʚʥʠ ɸʊ ʊʇʆ ʠ 

ɸʊ ʊɻ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʣʠʩʴ ʥʘ 

176,8 ʄɽ/ʤʣ (53,7%; ʨ᾽0,01) ʠ 

157,5 ʄɽ/ʤʣ (51,5%; ʨ᾽0,01) ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʟʘ 6 ʤʝʩʷʮʝʚ ʣʝʯʝʥʠʷ. ʋ 10 ʧʘʮʠ-

ʝʥʪʦʢ ʩ ʵʥʜʝʤʠʯʝʩʢʠʤ ʟʦʙʦʤ ɸʊ ʊʇʆ ʠ ɸʊ 

ʊɻ ʥʝ ʙʳʣʠ ʧʦʚʳʰʝʥʳ ʢʘʢ ʜʦ, ʪʘʢ ʠ ʧʦʩʣʝ 

ʣʝʯʝʥʠʷ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʦʡ. ʆʜʥʘʢʦ ʵʪʠ 

ʞʝʥʱʠʥʳ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʪ.ʢ. ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʧʘʮʠʝʥʪʳ ʩ ɸʀʊ ʙʝʟ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʪʠʪʨʘ ɸʊ ʊʇʆ ʠ ɸʊ ʊɻ. 

ʅʦ ʫ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʢ III  

ʛʨʫʧʧʳ ʦʙʴʝʤ ʑɾ ʥʦʨʤʘʣʠʟʦʚʘʣʩʷ 

(ʨ᾽0,05). ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʙʲʝʤ 

ʑɾ (ʨ>0,05) ʠ ʫʨʦʚʝʥʴ ɸʊ ʊʇʆ ʠ ɸʊ ʊɻ 

(ʨ>0,05) ʟʘ 6 ʤʝʩʷʮʝʚ ʥʘʙʣʶʜʝʥʠʷ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʨʘʚʥʦ ʢʘʢ ʫʨʦʚʥʠ 

ʊʊɻ, ʩʊ4 ʠ ʩʊ3 ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ (ʨ>0,05). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ɺʣʠʷʥʠʝ ʧʨʠʝʤʘ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʳ (600 ʤʛ/ʩʫʪʢʠ) ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʥʘ 

ʦʙʲʝʤ ʑɾ ʠ ʪʠʨʝʦʠʜʥʳʡ ʩʪʘʪʫʩ (ʄÑSD) 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ I, n=46 ɻʨʫʧʧʘ II, n=42 ɻʨʫʧʧʘ III, n=10 

ʀʩʭʦʜʥʦ ʏʝʨʝʟ 6 ʤʝʩ. ʀʩʭʦʜʥʦ ʏʝʨʝʟ 6 ʤʝʩ. ʀʩʭʦʜʥʦ ʏʝʨʝʟ 6 ʤʝʩ. 

ʆʙʲʝʤ ʑɾ, 

ʤʣ3 
24,3Ñ2,9 15,8Ñ3,11 22,2Ñ2,1 21,3Ñ1,8 23,55Ñ3,4 16,1Ñ2,042 

ʊʊɻ, ʤʄɽʜ/ʣ 2,57Ñ0,16 2,33Ñ0,13 2,64Ñ0,17 2,85Ñ0,18 1,75Ñ0,48 1,8Ñ0,43 

ʩʊ4, ʧʤʦʣʴ/ʤʣ 15,14Ñ1,07 14,10Ñ1,07 14,19Ñ1,04 14,05Ñ1,04 14,98Ñ1,7 13,82Ñ0,47 

ʩʊ3, ʧʤʦʣʴ/ʤʣ 3,06Ñ0,08 3,02Ñ0,07 3,10Ñ0,09 3,05Ñ0,12 3,5Ñ0,11 3,47Ñ0,09 

ɸʊ ʊʇʆ, 

ʄɽ/ʤʣ 
329,1Ñ64,8 152,3Ñ55,23 405,2Ñ70,1 410,5Ñ75,2 35,2Ñ2,31 34,16Ñ3,1 

ɸʊ ʊɻ, ʄɽ/ʤʣ 305,7Ñ60,6 148,2Ñ51,34 312,1Ñ61,8 300,5Ñ68,3 40,31Ñ2,3 42,28Ñ2,4 
ʇʨʠʤʝʯʘʥʠʝ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: 
1 - p<0,01; 2 - p<0,05; 3 - p<0,01;4 - p<0,01 

 

ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝ-

ʥʠʷ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʦʡ ʵʬʬʝʢʪ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʙʲʝʤ ʑɾ ʩʦʭʨʘʥʷʣ-

ʩʷ ʫ 40 (86,9%) ʧʘʮʠʝʥʪʦʢ ʩ ɸʀʊ (ʨ᾽0,01) 

ʠ ʫ 10 (100%) ʧʘʮʠʝʥʪʦʢ ʩ ʵʥʜʝʤʠʯʝʩʢʠʤ 

ʟʦʙʦʤ (ʨ᾽0,05). ʊʘʢʞʝ ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦ-

ʩʣʝ ʦʪʤʝʥʳ ʣʝʯʝʥʠʷ ʚ ʛʨʫʧʧʝ I ʥʝ ʦʪʤʝʯʘ-

ʣʦʩʴ ʥʘʨʘʩʪʘʥʠʷ ʪʠʪʨʘ ɸʊ ʊʇʆ (p<0,01) ʠ 

ɸʊ ʊɻ (p<0,01), ʘ ʠʭ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʙʳ-

ʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʢʘ-

ʟʘʪʝʣʷʤʠ ʜʦ ʣʝʯʝʥʠʷ. ɾʘʣʦʙʳ, ʙʝʩʧʦʢʦʠʚ-

ʰʠʝ ʧʘʮʠʝʥʪʦʢ, ʠʩʯʝʟʣʠ ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ 

ʣʝʯʝʥʠʷ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʦʡ. ʇʦʙʦʯʥʳʝ 

ʵʬʬʝʢʪʳ ʚ ʚʠʜʝ ʦʱʫʱʝʥʠʷ ʣʝʛʢʦʛʦ ʞʞʝ-

ʥʠʷ ʚ ʵʧʠʛʘʩʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʣʠ 

ʫ 4 ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʪʠʦʢʪʦʚʫʶ 

ʢʠʩʣʦʪʫ. ʕʪʦ ʥʝ ʧʦʪʨʝʙʦʚʘʣʦ ʦʪʤʝʥʳ ʧʨʝ-

ʧʘʨʘʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3. ʆʙʲʝʤ ʑɾ ʠ ʪʠʨʝʦʠʜʥʳʡ ʩʪʘʪʫʩ ʧʘʮʠʝʥʪʦʢ (ʄÑSD) ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ 

ʣʝʯʝʥʠʷ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʦʡ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ I, n=46 ɻʨʫʧʧʘ II, n=42 ɻʨʫʧʧʘ III, n=10 

ʏʝʨʝʟ 6 ʤʝʩ. ʏʝʨʝʟ 12 ʤʝʩ. ʏʝʨʝʟ 6 ʤʝʩ. ʏʝʨʝʟ 12 ʤʝʩ. ʏʝʨʝʟ 6 ʤʝʩ. ʏʝʨʝʟ 12 ʤʝʩ. 

ʆʙʲʝʤ ʑɾ, ʤʣ3 24,3Ñ2,9 15,8Ñ3,11 22,2Ñ2,1 21,7Ñ1,5 23,55Ñ3,4 16,9Ñ1,022 

ʊʊɻ, ʤʄɽʜ/ʣ 2,57Ñ0,16 2,48Ñ0,16 2,64Ñ0,17 2,76Ñ0,18 1,75Ñ0,48 1,74Ñ0,51 

ʩʊ4,  

ʧʤʦʣʴ /ʤʣ 
15,14Ñ1,07 14,07Ñ1,05 14,19Ñ1,04 14,10Ñ1,01 14,98Ñ1,7 13,8Ñ0,58 

ʩʊ3,  

ʧʤʦʣʴ /ʤʣ 
3,06Ñ0,08 3,10Ñ0,07 3,10Ñ0,09 3,06Ñ0,08 3,5Ñ0,11 3,01Ñ0,08 

ɸʊ ʊʇʆ, ʄɽ/ʤʣ 329,1Ñ64,8 148,3Ñ47,23 405,2Ñ70,1 409,7Ñ73,6 35,2Ñ2,31 33,56Ñ2,97 

ɸʊ ʊɻ, ʄɽ/ʤʣ 305,7Ñ60,6 150,1Ñ51,64 312,1Ñ61,8 315,2Ñ62,2 40,31Ñ2,3 42,3Ñ2,62 
ʇʨʠʤʝʯʘʥʠʝ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: 
1 - p<0,01; 2 - p<0,05; 3 - p<0,01;4 - p<0,01 

 

ʆʙʩʫʞʜʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ʥʘʰʝʛʦ ʧʠ-

ʣʦʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ-

ʤʝʥʝʥʠʝ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʜʦʟʝ 600 ʤʛ 

ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʞʘʝʪ ʦʙʲʝʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʪʠʪʨ 

ɸʊ ʊʇʆ ʠ ɸʊ ʊɻ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʟʦʙʦʤ 

ʍʘʰʠʤʦʪʦ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʜʘʥʥʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʙʫʩʣʦʚ-

ʣʝʥ ʚʳʨʘʞʝʥʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʩʚʦʡ-

ʩʪʚʦʤ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʳ, ʙʣʘʛʦʜʘʨʷ ʪʠʦ-

ʣʦʚʳʤ ʛʨʫʧʧʘʤ ʚ ʤʦʣʝʢʫʣʝ, ʢʦʪʦʨʳʝ ʩʚʷ-

ʟʳʚʘʶʪ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ, ʘ ʪʘʢʞʝ ʩʚʦ-

ʙʦʜʥʦʝ ʪʢʘʥʝʚʦʝ ʞʝʣʝʟʦ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʝʛʦ 

ʫʯʘʩʪʠʝ ʚ ʧʝʨʝʢʠʩʥʦʤ ʦʢʠʩʣʝʥʠʠ ʣʠʧʠ-

ʜʦʚ [11]. ʊʠʦʢʪʦʚʘʷ ʢʠʩʣʦʪʘ ʪʘʢʞʝ ʨʝʛʫʣʠ-

ʨʫʝʪ ʨʘʙʦʪʫ ʜʨʫʛʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʟʚʝ-

ʥʴʝʚ ʚ ʦʨʛʘʥʠʟʤʝ ʟʘ ʩʯʝʪ ʧʨʦʪʝʢʪʠʚʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ ʛʦʤʝʦʩʪʘʟ ʚ ʩʠʩʪʝʤʝ ʛʣʫʪʘʪʠʦ-

ʥʘ ʠ ʫʙʠʭʠʥʦʥʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʧʨʝʧʘʨʘʪʦʚ ʪʠʦʢ-

ʪʦʚʦʡ ʢʠʩʣʦʪʳ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦ 

ʫʤʝʥʴʰʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʩʚʦ-

ʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦ-

ʚʠʪʴ ʧʦʪʝʥʮʠʘʣ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ 

ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʠ ʛʠ-

ʧʦʪʠʨʝʦʟʦʤ ʫʞʝ ʥʘ 10-ʝ ʩʫʪʢʠ ʧʦʩʣʝ 

ʥʘʟʥʘʯʝʥʠʷ ʣʝʯʝʥʠʷ [12]. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʪʠʦʢʪʦʚʘʷ ʢʠʩʣʦʪʘ ʧʦʜʘʚʣʷʝʪ ʩʠʥʪʝʟ ʦʢʩʠ-

ʜʘ ʘʟʦʪʘ (II), ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ 

ʨʘʟʚʠʪʠʠ ʘʧʦʧʪʦʟʘ ʘʢʪʠʚʥʳʭ ʜʠʬʬʝʨʝʥʮʠ-

ʨʦʚʘʥʥʳʭ ʤʦʥʦʮʠʪʦʚ ʧʨʠ ʨʷʜʝ ʘʫʪʦʠʤ-

ʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʘʧʨʠʤʝʨ, ʘʫʪʦʠʤ-

ʤʫʥʥʦʤ ʪʠʨʝʦʠʜʠʪʝ ʠ ʜʠʬʬʫʟʥʦʤ ʪʦʢʩʠʯʝ-

ʩʢʦʤ ʟʦʙʝ [13]. 

ɺ ʜʦʩʪʫʧʥʦʡ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝ-

ʶʪʩʷ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʫʢʘ-

ʟʳʚʘʶʱʠʝ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʠ-

ʝʤʘ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ ʪʝʯʝʥʠʝ ʘʫʪʦ-

ʠʤʤʫʥʥʦʛʦ ʪʠʨʝʦʠʜʠʪʘ. ʅʘʧʨʠʤʝʨ, ʚʳʷʚ-

ʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʑɾ 

ʥʘ 88% ʠ ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ɸʊ 

ʊʇʆ ʥʘ 53,0% ʧʨʠ ʣʝʯʝʥʠʠ 25 ʞʝʥʱʠʥ ʩ 

ʟʦʙʦʤ ʍʘʰʠʤʦʪʦ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʪʠʦ-

ʢʪʦʚʦʡ ʢʠʩʣʦʪʦʡ ʚ ʜʦʟʝ 600 ʤʛ ʚ ʩʫʪʢʠ [14]. 

ʊʘʢʞʝ ʫʧʦʤʠʥʘʝʪʩʷ ʦ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʚʣʠ-

ʷʥʠʠ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ ʘʧʦʧʪʦʟ ʚ ʜʨʫ-

ʛʠʭ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ. ʅʘʧʨʠʤʝʨ, ʜʦʢʘʟʘʥʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʳ ʤʦʜʫʣʠ-

ʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ NO ʚ ʪʢʘʥʷʭ ʤʦʟʛʘ, 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʧʦʧʪʦʟ ʚ ʛʠʧʧʦʢʘʤʧʝ ʜʠʘ-

ʙʝʪʠʯʝʩʢʠʭ ʢʨʳʩ [8] ʠ ʚ ʪʢʘʥʠ ʣʝʚʦʛʦ ʞʝ-

ʣʫʜʦʯʢʘ ʩʝʨʜʮʘ [6, 7], ʩʥʠʞʘʪʴ ʚʳʨʘʞʝʥ-

ʥʦʩʪʴ ʣʠʤʬʦʠʜʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʦʩʪʨʦʚ-

ʢʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʙʝʪʘ-ʢʣʝʪʦʢ ʧʨʠ ʉɼ 1-ʛʦ 

ʪʠʧʘ [10], ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʘʚʣʷʪʴ ʦʢʠʩʣʠ-

ʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʫʶ ʜʠʩ-

ʬʫʥʢʮʠʶ ʚ ʘʩʪʨʦʛʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ [15]. 

ɺʳʷʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʪʠʦʢʪʦ-

ʚʦʡ ʢʠʩʣʦʪʳ ʥʘ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ ʫ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ [16]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʝʩʪʠʤʝʩʷʯʥʳʡ ʢʫʨʩ 

ʧʨʠʝʤʘ ʪʠʦʢʪʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʩʫʪʦʯʥʦʡ ʜʦ-

ʟʝ 600 ʤʛ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʦʚʝʨʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʑɾ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝ 

ʩʫʙʲʝʢʪʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ çʩʠʥʜʨʦʤʘ 

ʩʜʘʚʣʝʥʠʷè ʫ ʞʝʥʱʠʥ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʪʝʨʘ-

ʧʠʠ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʘʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ ʟʦʙʘ ʍʘ-

ʰʠʤʦʪʦ, ʩʦʧʦʩʪʘʚʠʤʘʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ 

ʪʠʨʝʦʠʜʥʳʤʠ ʛʦʨʤʦʥʘʤʠ, ʥʦ ʥʝ ʦʙʣʘʜʘʶ-

ʱʘʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʩʝʨʜʝʯ-

ʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ. ʄʦʞʥʦ ʧʨʝʜʧʦ-

ʣʦʞʠʪʴ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ɸʊ ʊʇʆ ʠ ɸʊ ʊɻ ʩʚʷʟʘʥʦ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʘʧʦʧʪʦʟʘ ʚ ʑɾ. ʅʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ 

ʫʨʦʚʥʷ ɸʊ ʊʇʆ ʠ ɸʊ ʊɻ, ʧʨʦʚʝʜʝʥʥʦʝ 

ʥʘʤʠ ʩ ʥʘʫʯʥʦʡ ʮʝʣʴʶ, ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘ-
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ʪʝʣʴʥʳʤ ʚ ʨʫʪʠʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠ-

ʢʝ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ʣʝʯʝʥʠʷ ʟʦʙʘ ʍʘ-

ʰʠʤʦʪʦ. 

ɺʳʚʦʜʳ. ʇʨʠʤʝʥʝʥʠʝ ʪʠʦʢʪʦʚʦʡ ʢʠʩ-

ʣʦʪʳ ʚ ʜʦʟʝ 600 ʤʛ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 6 ʤʝ-

ʩʷʮʝʚ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʦʙʲʝʤ ʱʠʪʦ-

ʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʪʠʪʨ ɸʊ ʊʇʆ ʠ ɸʊ ʊɻ ʫ 

ʧʘʮʠʝʥʪʦʢ ʩ ʟʦʙʦʤ ʍʘʰʠʤʦʪʦ. ɺ ʧʦʩʣʝʜʫ-

ʶʱʝʤ ʩʦʭʨʘʥʷʝʪʩʷ ʩʪʦʡʢʠʡ ʪʝʨʘʧʝʚʪʠʯʝ-

ʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʠʥʠʤʫʤ 6 

ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʣʝʯʝʥʠʷ. 
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Abstract. 46 women with Hashimoto's goiter (group I) and 10 women with diffuse endemic 

goiter (group III) took thioctic acid at a dose of 600 mg per day for 6 months. The control con-

sisted of 42 patients with Hashimoto's goiter who did not take thioctic acid (Group II). The aim 

of the work was to evaluate the effect of thioctic acid on the volume of the thyroid gland and the 

titer of antibodies to thyroid peroxidase and thyroglobulin in patients with Hashimoto's goiter. 

The volume of the thyroid gland, thyroid function, antibodies to thyroperoxidase and thyroglobu-

lin were studied at baseline, after 6 months of treatment, and 6 months after treatment. It was 

found that the use of thioctic acid at a dose of 600 mg per day for 6 months significantly reduces 

the volume of the thyroid gland and the amount of antibodies to thyroid peroxidase and thy-

roglobulin in women with Hashimoto's goiter. These effects persist for up to 6 months after 

treatment. 

Keywords: Hashimoto's goiter, thyroid volume, thioctic acid. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʩʧʝʢʪʳ ʧʦʜʛʦʪʦʚʢʠ ʰʢʦʣʴʥʠʢʦʚ ʢ ʦʢʘʟʘʥʠʶ 

ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʥʘ ʫʨʦʢʘʭ çʆʩʥʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠè ʠ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤ-

ʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ ʪʝʤʘʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ 

ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʦʩʥʦʚʘʤ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦʤʦʱʠ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ ʨʘ-

ʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʩʝʨʠʠ ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ ʧʦ ʦʟʥʘʢʦʤʣʝʥʠʶ ʩ ʧʨʘʚʠʣʘʤʠ ʦʢʘ-

ʟʘʥʠʷ ʜʦʚʨʘʯʝʙʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʚʘʷ ʧʦʤʦʱʴ, ʰʢʦʣʴʥʠʢʠ, ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʚʦʟʨʘʩʪʘʝʪ ʢʦ-

ʣʠʯʝʩʪʚʦ ʧʨʠʨʦʜʥʳʭ, ʪʝʭʥʦʛʝʥʥʳʭ, ʩʦʮʠ-

ʘʣʴʥʳʭ ʠ ʠʥʳʭ ʦʧʘʩʥʦʩʪʝʡ, ʫʛʨʦʞʘʶʱʠʭ 

ʟʜʦʨʦʚʴʶ ʠ ʞʠʟʥʠ ʣʶʜʝʡ. ɺ ʥʳʥʝʰʥʠʭ 

ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʟʥʘʥʠʡ, 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʢʘʟʘʪʴ 

ʧʦʩʪʨʘʜʘʚʰʠʤ ʧʝʨʚʫʶ ʧʦʤʦʱʴ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʝ ʩʘʤʦʛʦ ʧʨʦʠʩʰʝʩʪʚʠʷ 

ʠʣʠ ʢʘʪʘʩʪʨʦʬʳ [4, c. 165]. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʳ-

ʚʘʶʪ, ʯʪʦ ʧʨʦʛʥʦʟ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʦʩʪʨʘ-

ʜʘʚʰʝʛʦ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʜʝʡʩʪʚʠʡ 

ʦʢʨʫʞʘʶʱʠʭ ʠ ʩʪʦʨʦʥʥʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ 

ʧʨʦʠʩʰʝʩʪʚʠʷ. ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʦʤʦʱʴ 

ʦʢʘʟʘʥʘ ʚʦʚʨʝʤʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʭʘʨʘʢʪʝ-

ʨʫ ʠ ʩʪʝʧʝʥʠ ʪʨʘʚʤʳ, ʪʦ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟ-

ʙʝʞʘʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʨʘʥʝʥʦʛʦ ʠ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʘ ʦʩʣʦʞʥʝ-

ʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ. ɺʤʝ-

ʩʪʝ ʩ ʪʝʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʛʦ-

ʪʦʚʣʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʦʙʫʯʘ-

ʶʱʠʭʩʷ ʢ ʦʢʘʟʘʥʠʶ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʥʝʦʙʭʦ-

ʜʠʤʳʭ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ ʟʥʘʥʠʡ 

ʠ ʫʤʝʥʠʡ. ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʟʘʜʘ-

ʯʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦʤʦʱʠ 

ʦʢʘʟʳʚʘʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʡ. ʕʪʦ 

ʢʘʩʘʝʪʩʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʰʢʦʣʴʥʠʢʦʚ. 

ʇʦʥʷʪʠʝ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ. ʇʝʨʚʘʷ ʧʦ-

ʤʦʱʴ ï ʵʪʦ ʧʨʦʩʪʝʡʰʠʝ ʩʨʦʯʥʳʝ ʤʝʨʳ, ʥʝ-

ʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʧʘʩʝʥʠʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ 

ʧʦʩʪʨʘʜʘʚʰʠʤ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʷʭ, 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʠ ʚʥʝʟʘʧʥʳʭ ʟʘʙʦʣʝ-

ʚʘʥʠʷʭ. ʆʥʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʤʝʩʪʝ ʧʨʦʠʩ-

ʰʝʩʪʚʠʷ ʜʦ ʧʨʠʙʳʪʠʷ ʚʨʘʯʘ ʠʣʠ ʪʨʘʥʩʧʦʨ-

ʪʠʨʦʚʢʘ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʚ ʤʝʜʠʮʠʥʩʢʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʣʶʙʦʛʦ ʫʨʦʚʥʷ [2, c. 201]. 

ʇʝʨʚʘʷ ʧʦʤʦʱʴ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʦʤ ʣʝʯʝʥʠʷ 

ʧʦʚʨʝʞʜʝʥʠʡ, ʪ.ʢ. ʦʥʘ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʪʘ-

ʢʠʝ ʦʩʣʦʞʥʝʥʠʷ, ʢʘʢ ʰʦʢ, ʢʨʦʚʦʪʝʯʝʥʠʝ, 

ʨʘʟʚʠʪʠʝ ʠʥʬʝʢʮʠʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʤʝ-

ʱʝʥʠʷ ʦʪʣʦʤʢʦʚ ʢʦʩʪʝʡ ʠ ʪʨʘʚʤʠʨʦʚʘʥʠʝ 

ʢʨʫʧʥʳʭ ʥʝʨʚʥʳʭ ʩʪʚʦʣʦʚ ʠ ʢʨʦʚʝʥʦʩʥʳʭ 

ʩʦʩʫʜʦʚ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʪ ʩʚʦʝʚʨʝ-

ʤʝʥʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦ-

ʤʦʱʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ 

ʜʘʣʴʥʝʡʰʝʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʧʦʩʪʨʘ-

ʜʘʚʰʝʛʦ ʠ ʜʘʞʝ ʝʛʦ ʞʠʟʥʴ (ʨʠʩ. 1). ʇʨʠ ʥʝ-

ʢʦʪʦʨʳʭ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʷʭ 

ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʧʦʩʪʨʘʜʘʚʰʝʤʫ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʘ ʣʠʰʴ ʦʙʲʝʤʦʤ ʧʝʨ-

ʚʦʡ ʧʦʤʦʱʠ. ʆʜʥʘʢʦ ʧʨʠ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ 

ʪʨʘʚʤʘʭ (ʧʝʨʝʣʦʤʘʭ, ʚʳʚʠʭʘʭ, ʢʨʦʚʦʪʝʯʝ-

ʥʠʷʭ, ʧʦʚʨʝʞʜʝʥʠʷʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ 
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ʜʨ.) ʧʝʨʚʘʷ ʧʦʤʦʱʴ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʳʤ 

ʵʪʘʧʦʤ, ʪʘʢ ʢʘʢ ʧʦʩʣʝ ʝʝ ʦʢʘʟʘʥʠʷ ʧʦʩʪʨʘ-

ʜʘʚʰʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʚʠʪʴ ʚ ʣʝʯʝʙʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ [6, c. 94]. 

 

 
ʈʠʩ. 1. ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʩʤʝʨʪʠ ʚ ʚʳʙʦʨʢʝ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʠʪʨʘʚʤʦʡ 

 

ɻʣʘʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ 

ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ ʚ ʯʨʝʟʚʳʯʘʡʥʦʡ 

ʩʠʪʫʘʮʠʠ ʷʚʣʷʶʪʩʷ: ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʦʩʪʴ, 

ʧʨʠʙʣʠʞʝʥʥʦʩʪʴ ʢ ʤʝʩʪʫ ʩʦʙʳʪʠʡ, ʦʞʠʜʘ-

ʥʠʝ ʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʥʦʨ-

ʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʝʜʠʥʩʪʚʦ ʚʠʜʦʚ ʧʝʨ-

ʚʦʡ ʧʦʤʦʱʠ, ʧʨʦʩʪʦʪʘ ʤʝʪʦʜʦʚ ʦʢʘʟʘʥʠʷ 

ʧʝʨʚʦʡ ʧʦʤʦʱʠ [1, c. 254]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʨʫʢʦ-

ʚʦʜʩʪʚʘʭ ʧʦ ʦʢʘʟʘʥʠʶ ʧʝʨʚʦʡ ʧʦʤʦʱʠ, ʧʦ-

ʩʪʨʘʜʘʚʰʠʤ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ 

ʚʳʜʝʣʝʥʳ: 

- ʧʨʘʢʪʠʯʝʩʢʘʷ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʤ ʦʢʘʟʘʥʠʠ ʧʝʨʚʦʡ ʧʦʤʦʱʠ; 

- ʢʦʦʨʜʠʥʘʮʠʦʥʥʘʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʩʚʷʟʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʤʠ ʩʣʫʞʙʘʤʠ: ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ, ʩʧʘʩʘʪʝʣʷʤʠ, ʧʦʞʘʨʥʳʤʠ, ʧʦʣʠ-

ʮʠʝʡ. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʥʷʪʦ ʚʳʜʝ-

ʣʷʪʴ ʦʩʦʙʫʶ ʢʘʪʝʛʦʨʠʶ, ʥʫʞʜʘʶʱʫʶʩʷ ʚ 

ʦʢʘʟʘʥʠʠ ʧʝʨʚʦʡ ʧʦʤʦʱʠ, ʚ ʢʦʪʦʨʫʶ 

ʚʢʣʶʯʘʶʪ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʩ ʠʭ ʩʣʘʙʦ 

ʨʘʟʚʠʪʳʤʠ ʘʜʘʧʪʘʮʠʦʥʥʦ-

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʢ ʚʥʝ-

ʟʘʧʥʳʤ ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʩʠʪʫʘʮʠʷʤ [9, 

c. 64]. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʘʷ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ ʪʘʢʦʚʘ, ʯʪʦ ʠ ʩʘʤ ʨʝʙʸʥʦʢ ʜʦʣ-

ʞʝʥ ʫʤʝʪʴ ʦʢʘʟʳʚʘʪʴ ʧʝʨʚʫʶ ʧʦʤʦʱʴ 

ʦʢʨʫʞʘʶʱʠʤ. ɺ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʰʢʦʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʬʝʜʝʨʘʣʴ-

ʥʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʧʦ ʧʨʝʜʤʝʪʫ 

çʆʩʥʦʚʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-

ʩʪʠè ʜʣʷ ʫʯʘʱʠʭʩʷ 5-9 ʢʣʘʩʩʦʚ ʥʘʤʠ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʢʫʨʩʘ ʆɹɾ ʭʘʨʘʢʪʝʨʥʦ 

ʦʪʩʫʪʩʪʚʠʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʩ ʩʦʜʝʨʞʘʥʠ-

ʝʤ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʜʨʫʛʠʤ ʧʨʝʜʤʝ-

ʪʘʤ [11]. ʇʨʠ ʵʪʦʤ ʠʤʝʶʱʠʭʩʷ ʫ ʫʯʘʱʠʭʩʷ 

ʟʥʘʥʠʡ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦ-

ʥʠʤʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʦʧʨʦʩʦʚ, ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʳʭ ʥʘ ʫʨʦʢʘʭ ʆɹɾ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ 

ʧʝʜʘʛʦʛ ʜʦʣʞʝʥ ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʟʲ-

ʷʩʥʷʪʴ ʫʯʘʱʠʤʩʷ, ʥʘʧʨʠʤʝʨ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʪʨʦʝʥʠʷ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʷ, ʣʠʙʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʘʪʝʨʠʘʣ ʥʘ 

ʙʦʣʝʝ ʧʨʦʩʪʦʤ ʫʨʦʚʥʝ. ʉʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʩʦʜʝʨʞʘʥʠʝ ʫʨʦʢʘ ʦʛʨʘ-

ʥʠʯʠʚʘʝʪʩʷ ʥʘʙʦʨʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʢʦʪʦ-

ʨʳʝ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʚʳʫʯʠʪʴ, ʥʝ ʧʦʥʠ-

ʤʘʷ ʩʫʪʠ ʚʦʧʨʦʩʘ. ʆʜʥʘʢʦ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘ-

ʜʠʮʠʦʥʥʳʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʝʪʦʜʠ-

ʯʝʩʢʦʡ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʧʦ 

ʦʩʥʦʚʘʤ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦʤʦʱʠ. ʆʩʥʦʚ-

ʥʦʡ ʥʘʰʝʡ ʮʝʣʴʶ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʝʤʳ 

çʆʢʘʟʘʥʠʝ ʧʝʨʚʦʡ ʧʦʤʦʱʠè ʚ ʰʢʦʣʴʥʦʤ 

ʢʫʨʩʝ ʆɹɾ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝ-

ʥʠʡ ʠ ʥʘʚʳʢʦʚ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦʤʦʱʠ 

ʧʨʠ ʥʝʦʪʣʦʞʥʳʭ ʩʦʩʪʦʷʥʠʷʭ, ʚʳʟʳʚʘʝʤʳʭ 

ʪʨʘʚʤʘʤʠ ʠʣʠ ʚʥʝʟʘʧʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, 

ʪʨʝʙʫʶʱʝʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩ-

ʩʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʨʘʙʦ-

ʪʳ ʩ ʫʯʘʱʠʤʠʩʷ. 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʦʢʘʟʘʥʠʝ ʧʝʨʚʦʡ ʤʝʜʠ-

ʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʚ ʩʦʭʨʘʥʝʥʠʠ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ 

ʧʦʩʪʨʘʜʘʚʰʝʛʦ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʣʫʯʘʝʚ ʚʥʝ-
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ʟʘʧʥʦʡ ʩʤʝʨʪʠ ʚʦʟʥʠʢʘʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʥʝ 

ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʇʦʵʪʦʤʫ ʬʘʢʪʦʨ 

ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʧʦʤʦʱʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝ-

ʚʳʤ. ɺ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʤʦʯʴ ʧʦʩʪʨʘ-

ʜʘʚʰʝʤʫ ʜʦ ʧʨʠʙʳʪʠʷ ʩʢʦʨʦʡ ʧʦʤʦʱʠ ʠʣʠ 

ʩʧʘʩʘʪʝʣʝʡ ʩʤʦʞʝʪ ʪʦʣʴʢʦ ʯʝʣʦʚʝʢ, ʦʢʘ-

ʟʘʚʰʠʡʩʷ ʨʷʜʦʤ (ʦʯʝʚʠʜʝʮ) ʠ ʣʠʰʴ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥ ʦʙʫʯʝʥ ʠ ʚʣʘʜʝʝʪ ʧʨʘʢʪʠ-

ʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ ʧʝʨʚʦʡ ʧʦʤʦʱʠ. 

ʆʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʫʤʝʣʦ ʠ ʙʳʩʪʨʦ ʦʢʘ-

ʟʘʥʘ ʧʝʨʚʘʷ ʧʦʤʦʱʴ, ʟʘʚʠʩʠʪ ʞʠʟʥʴ ʧʦ-

ʩʪʨʘʜʘʚʰʝʛʦ. 

 

 
ʈʠʩ. 2. ʄʝʪʦʜʠʯʝʩʢʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʦʩʥʦʚʘʤ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦʤʦʱʠ 

 

ɿʘʢʣʶʯʝʥʠʝ. ɿʥʘʥʠʝ ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʦʚ 

ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʝʱʝ ʥʝ ʦʟʥʘʯʘʝʪ 

ʪʦ, ʯʪʦ ʫʯʘʱʠʡʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʵʪʠ ʟʥʘʥʠʷ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠ-

ʷʭ [7, c. 113]. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ: ʧʦʩʪʘ-

ʚʠʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʠʪʫʘʮʠʠ, ʙʣʠʟʢʠʝ ʢ 

ʨʝʘʣʴʥʳʤ; ʚʟʷʪʴ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʪʦʣʴʢʦ ʪʝ 

ʤʝʪʦʜʠʢʠ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦʤʦʱʠ, ʢʦʪʦ-

ʨʳʝ ʨʝʘʣʴʥʦ ʤʦʞʝʪ ʧʨʠʤʝʥʠʪʴ ʦʙʫʯʘʶ-

ʱʠʡʩʷ; ʥʘʫʯʠʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʨʝʜʩʪʚʘʤʠ 

ʩʧʘʩʝʥʠʷ ʠ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦʤʦʱʠ; 

ʚʥʝʜʨʠʪʴ ʚʦ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʫʯʨʝʞʜʝ-

ʥʠʷʭ ʢʨʘʪʢʠʝ ʢʨʘʩʦʯʥʳʝ ʠ ʢʦʤʧʘʢʪʥʳʝ ʠʥ-

ʩʪʨʫʢʮʠʠ ʧʦ ʦʢʘʟʘʥʠʶ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʧʨʠ 

ʥʝʦʪʣʦʞʥʳʭ ʩʠʪʫʘʮʠʷʭ; ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʥʘʚʳʢʘʤ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʨʦʙʦʪʳ-ʪʨʝʥʘʞʝʨʳ; ʚʢʣʶʯʘʪʴ ʪʨʘ-

ʜʠʮʠʦʥʥʳʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʫʯʠ-

ʪʳʚʘʪʴ ʧʨʠʥʮʠʧʳ: ʩʠʩʪʝʤʥʦʩʪʠ, ʥʝʧʨʝ-

ʨʳʚʥʦʩʪʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʠʥʪʝʛʨʘ-

ʪʠʚʥʦʡ ʩʚʷʟʠ, ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʠ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ 

(ʘʥʘʣʠʟ ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʨʦʣʝʚʳʝ ʠʛ-

ʨʳ, ʨʝʰʝʥʠʝ ʩʠʪʫʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʠ ʜʨʫ-

ʛʠʝ) [8, c. 225]. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʤʳ ʧʨʦʚʝ-

ʣʠ ʥʘʛʣʷʜʥʫʶ ʜʝʤʦʥʩʪʨʘʮʠʶ ʦʢʘʟʘʥʠʷ ʧʦ-

ʤʦʱʠ ʧʨʠ  ʢʨʦʚʦʪʝʯʝʥʠʠ, ʧʨʠ ʧʦʪʝʨʝ ʩʦ-

ʟʥʘʥʠʷ, ʧʨʠ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ ʚʝʨʭʥʠʭ ʜʳ-

ʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʠʥʦʨʦʜ-

ʥʦʛʦ ʪʝʣʘ, ʘ ʪʘʢʞʝ  ʧʦʢʘʟʘʣʠ  ʧʨʦʚʝʜʝʥʠʝ 

ʩʝʨʜʝʯʥʦ-ʣʝʛʦʯʥʦʡ ʨʝʘʥʠʤʘʮʠʠ ʥʘ ʨʘʟʣʠʯ-

ʥʳʭ  ʤʘʥʝʢʝʥʘʭ, ʩʧʦʩʦʙʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʠ ʜʨʫʛʠʝ ʧʨʘʚʠʣʘ ʦʢʘʟʘʥʠʷ 
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ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʥʘ ʙʘʟʝ ʎʝʥʪʨʘ ʜʦʚʫʟʦʚ-

ʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʝʜʠʮʠʥʩʢʠʡ ʧʨʝʜʫ-

ʥʠʚʝʨʩʘʨʠʡè ʌɻɹʆʋ ɺʆ ʉʘʨʘʪʦʚʩʢʠʡ 

ɻʄʋ ʠʤ. ɺ.ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦ ʄʠʥʟʜʨʘʚʘ 

ʈʦʩʩʠʠ. ʂʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʧʦʣʫʯʠʣ ʢʨʘʪ-

ʢʫʶ ʧʘʤʷʪʢʫ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦʤʦʱʠ. (ʨʠʩ. 2) ʋʯʘʱʠʝ-

ʩʷ ʩ ʙʦʣʴʰʠʤ ʠʥʪʝʨʝʩʦʤ ʧʨʠʥʠʤʘʣʠ ʫʯʘ-

ʩʪʠʝ ʚ ʠʟʫʯʝʥʠʠ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʪʨʘʙʦʪ-

ʢʝ ʤʝʪʦʜʦʚ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʘʧʪʝʯʢʠ, ʘ 

ʪʘʢʞʝ ʜʨʫʛʠʭ ʧʦʜʨʫʯʥʳʭ ʩʨʝʜʩʪʚ. ʇʦ 

ʦʢʦʥʯʘʥʠʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ 

ʦʙʤʝʥʷʣʠʩʴ ʤʥʝʥʠʷʤʠ ʠ ʚʧʝʯʘʪʣʝʥʠʷʤʠ ʦʪ 

ʤʘʩʪʝʨ-ʢʣʘʩʩʘ ʧʦ ʦʢʘʟʘʥʠʶ ʧʝʨʚʦʡ ʧʦʤʦ-

ʱʠ. ʄʥʦʛʠʝ ʰʢʦʣʴʥʠʢʠ ʠʟʲʷʚʠʣʠ ʞʝʣʘʥʠʝ 

ʧʨʦʡʪʠ ʧʦʣʥʳʡ ʢʫʨʩ ʧʨʦʛʨʘʤʤʳ ʧʦ ʧʝʨʚʦʡ 

ʧʦʤʦʱʠ. 
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Abstract. The article discusses the aspects of the readiness of pupils to provide the first aid to 

the victim in the lessons of "Fundamentals of Life Safety" and the application of a competency-

based approach in this direction. As a result of the analysis of the relevant thematic literature, a 
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ʉʆɺʈɽʄɽʅʅʓɽ ɺʆɿʄʆɾʅʆʉʊʀ ʇɽʈɺʀʏʅʆʁ ʀ ɺʊʆʈʀʏʅʆʁ  

ʇʈʆʌʀʃɸʂʊʀʂʀ ʈɸʂɸ ʄʆʃʆʏʅʆʁ ɾɽʃɽɿʓ 
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ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʢʘʜʝʤʠʢʘ ɽ.ɸ. ɺʘʛʥʝʨʘ ʄʠʥʟʜʨʘʚʘ 

ʈʦʩʩʠʠ 

(ʈʦʩʩʠʷ, ʛ. ʇʝʨʤʴ) 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʝʨʚʠʯʥʫʶ ʠ 

ʚʪʦʨʠʯʥʫʶ. ʇʝʨʚʘʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʩʢʨʠʥʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʪʦʨʘʷ ï 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʘʟʚʠʪʠʷ ʧʦʚʪʦʨʥʦʛʦ ʨʘʢʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʮʝʥʢʠ 

ʩʠʩʪʝʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʫ ʞʝʥʱʠʥ ʩ ʥʝʦʙʥʘʨʫʞʝʥʥʳʤʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʣʦʢʘʯʝ-

ʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʠ ʧʦʚʪʦʨʥʦʛʦ ʠʭ ʨʘʟʚʠʪʠʷ ʧʦʩʣʝ ʣʝʯʝʥʠʷ. ʇʦʩʪʦʷʥʥʦ ʚʦʟ-

ʨʘʩʪʘʝʪ ʯʠʩʣʦʤ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ (ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʘʷ ʤʘʩʪʵʢʪʦʤʠʷ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʘʜʥʝʢʩʵʢʪʦʤʠʷ) ʫ ʧʘʮʠʝʥʪʦʚ-ʥʦʩʠʪʝʣʝʡ 

BRCA-ʤʫʪʘʮʠʠ. ʆʜʥʘʢʦ ʧʦʢʘ ʥʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʷ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʪʘʢ ʢʘʢ ʵʪʦ ʩʠʩʪʝʤʥʦʝ ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʈʄɾ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʧʝʨʚʠʯʥʘʷ, ʚʪʦʨʠʯʥʘʷ, 

ʤʘʤʤʦʛʨʘʬʠʷ, ʄʄɻ, ʭʠʤʠʦʪʝʨʘʧʠʷ, ʤʘʩʪʵʢʪʦʤʠʷ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʝʩʷʪʠʣʝʪʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ, 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʘʢʦʤ ʤʦʣʦʯ-

ʥʦʡ ʞʝʣʝʟʳ (ʈʄɾ) ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ʇʦ 

ʜʘʥʥʦʡ ʤʠʨʦʚʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦʥʢʦʣʦʛʠʯʝ-

ʩʢʘʷ ʧʘʪʦʣʦʛʠʷ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʫ ʢʘʞʜʦʡ 

20 ʞʝʥʱʠʥʳ [1]. ɺʦʟʨʦʩʣʦ ʯʠʩʣʦ ʚʳʧʦʣʥʝ-

ʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʚ ʩʚʷʟʠ ʠʭ ʚʳʩʦʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴʶ ʫ ʧʘʮʠʝʥʪʦʚ-ʥʦʩʠʪʝʣʝʡ BRCA-

ʤʫʪʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʈʄɾ 

ʚʦʟʨʘʩʪʘʝʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʦ ʧʨʠʯʠʥʝ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʈʄɾ, ʪʘʢ ʢʘʢ ʵʪʦ ʩʠʩʪʝʤʥʦʝ ʠ 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ [2]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ 

ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʈʄɾ. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʦʚʳʰʘʶʪ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʈʄɾ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʪʨʘʪʝʛʠʠ 

ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʠ ʫ 

ʞʝʥʱʠʥ ʚʢʣʶʯʘʶʪ ʧʝʨʚʠʯʥʫʶ ʧʨʦʬʠʣʘʢ-

ʪʠʢʫ: ʦʪʢʘʟ ʦʪ ʢʫʨʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢ-

ʟʦʛʝʥʥʳʭ ʛʦʨʤʦʥʦʚ ʠ ʯʨʝʟʤʝʨʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ; ʧʦʜʜʝʨ-

ʞʘʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʩʘ, ʬʠʟʠʯʝʩʢʠʝ 

ʫʧʨʘʞʥʝʥʠʷ, ʛʨʫʜʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ, ʟʜʦ-

ʨʦʚʦʝ ʧʠʪʘʥʠʝ ʠ ʩʚʝʜʝʥʠʝ ʢ ʤʠʥʠʤʫʤʫ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ. ʇʨʝʧʘʨʘʪʳ ʭʠ-

ʤʠʦʧʨʦʬʠʣʘʢʪʠʢʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʣʠʮ ʩ ʚʳ-

ʩʦʢʠʤ ʨʠʩʢʦʤ, ʭʦʪʷ ʦʥʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʫ ʪʘʢʠʭ ʞʝʥʱʠʥ. ʄʘʩʪʵʢʪʦʤʠʷ 

ʠ/ʠʣʠ ʜʚʫʩʪʦʨʦʥʥʷʷ ʦʚʘʨʠʵʢʪʦʤʠʷ ʷʚʣʷʶʪ-

ʩʷ ʨʘʟʫʤʥʳʤʠ ʩʪʨʘʪʝʛʠʷʤʠ ʜʣʷ ʞʝʥʱʠʥ ʩ 

ʚʨʝʜʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ, ʨʝʟʢʦ ʧʦ-

ʚʳʰʘʶʱʠʭ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʄɾ. ɺ ʨʘʟʨʘ-

ʙʦʪʢʝ ʥʘʭʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʪʨʘʪʝʛʠʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʈʄɾ. ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʝ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʜʭʦʜʳ ʩʦʩʨʝʜʦʪʦ-

ʯʝʥʳ ʥʘ ʜʦʩʪʠʞʝʥʠʷʭ ʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ, 

ʟʥʘʥʠʷʭ ʦʙ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ ʠ ʤʠʢʨʦ-

ʦʢʨʫʞʝʥʠʠ ʦʧʫʭʦʣʠ, ʘ ʪʘʢʞʝ ʠʭ ʨʦʣʠ ʚ 

ʨʘʟʚʠʪʠʠ ʨʘʢʘ. ʋʩʧʝʭʠ ʚ ʧʦʥʠʤʘʥʠʠ ʨʠʩ-

ʢʦʚ ʠ ʨʘʟʚʠʪʠʷ ʈʄɾ ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʷʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ 

ʥʘ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ ʩ ʢʦʥʢʨʝʪʥʳʤ 

ʘʥʘʤʥʝʟʦʤ. ʇʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʧʨʦʬʠʣʘʢ-

ʪʠʯʝʩʢʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʜʣʷ 

ʦʮʝʥʢʠ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ ʨʘʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʘʛʝʥʪʦʚ ʚ 

ʥʘʜʝʞʜʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʜʝʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʷ ʢ ʨʘʩʰʠʨʝ-

ʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʦʧʨʦʬʠʣʘʢʪʠʢʠ 

ʈʄɾ ʩ ʜʦʢʘʟʘʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʪʘʤʦʢʩʠʬʝʥʘ ʠ ʨʘʣʦʢʩʠʬʝʥʘ [3]. 

ʆʢʦʣʦ 70% ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦ-
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ʚʘʥʠʡ (ɿʅʆ) ʧʨʦʚʦʮʠʨʫʶʪʩʷ ʵʢʟʦʛʝʥʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʈʄɾ ï ʦʙʨʘʟ 

ʞʠʟʥʠ ʞʝʥʱʠʥʳ, ʝʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ. ʏʨʝʟʤʝʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʧʠ-

ʱʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ, ʘʣʢʦ-

ʛʦʣʷ, ʥʝʜʦʩʪʘʪʦʢ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʠʟ-

ʙʳʪʦʯʥʳʡ ʚʝʩ ï ʚʩʝ ʵʪʦ ʦʪʥʦʩʷʪ ʢ ʬʘʢʪʦ-

ʨʘʤ ʨʠʩʢʘ (ʪʘʙʣ. 1) ʈʄɾ [4]. 

 

ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʈʄɾ ʫʩʪʨʘʥʝʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʦʙʨʘʟʘ ʞʠʟʥʠ 

ʋʩʪʨʘʥʝʥʠʝ ʬʘʢʪʦʨʘ ʨʠʩ-

ʢʘ 
ʆʧʠʩʘʥʠʝ ʜʝʡʩʪʚʠʡ 

ʋʨʦʚʝʥʴ ʩʥʠʞʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʈʄɾ 

ʉʩʳʣʢʘ 

ʋʩʪʨʘʥʝʥʠʝ ʛʠʧʦʜʠʥʘʤʠʠ 

ʚ ʧʨʝ-ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴ-

ʥʦʤ ʧʝʨʠʦʜʘʭ 

ɽʞʝʜʥʝʚʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ: ʘʢʪʠʚʥʳʝ 

ʩʧʦʨʪʠʚʥʳʝ ʟʘʥʷʪʠʷ ʠʣʠ ʫʤʝʨʝʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ (ʙʳʩʪʨʘʷ ʭʦʜʴʙʘ Ó7 ʯ ʚ ʥʝʜʝʣʶ, ʧʨʦ-

ʛʫʣʢʠ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʚ ʜʝʥʴ) 

10-14% ʠ 25% (ʧʨʠ 

ʚʳʩʦʢʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ) 

5-7 

ʉʣʝʞʝʥʠʝ ʟʘ ʚʝʩʦʤ ʚ ʟʨʝ-

ʣʦʤ ʚʦʟʨʘʩʪʝ 
ʉʥʠʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʚʝʩʘ ʥʘ 10 ʢʛ ʠ ʙʦʣʝʝ ʚ 2 ʨʘʟʘ 8 

ʊʨʝʟʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ  
ʇʦ ʩʨʘʚʥʝʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ 

ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʦʚ ʚ ʩʨʝʜʥʝʤ 3-6 ʨʘʟ ʚ ʥʝʜʝʣʶ 
15% 9 

 

ʋ ʞʝʥʱʠʥ ʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʫʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ ʥʘ ʢʘʞʜʳʝ 

5 ʢʛ/ʤ2 ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʄɾ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʥʘ 12% [10]. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʵʪʘʥʦʣ ʚʣʠʷʝʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʵʩʪʨʦʛʝʥʘ 

ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ ʤʝʭʘʥʠʟʤʦʚ (ʨʠʩʫ-

ʥʦʢ) [11]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝ-

ʣʠʯʝʥʠʝ ʩʳʚʦʨʦʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʩʪ-

ʨʦʛʝʥʦʚ ʚ ʩʚʷʟʠ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʛʝʧʘʪʦʮʠ-

ʪʦʚ ʘʮʝʪʘʣʴʜʝʛʠʜʦʤ. ʆʪʤʝʯʝʥʦ, ʥʘʢʦʧʣʝ-

ʥʠʝ ʛʠʜʨʦʢʩʠʤʝʪʘʙʦʣʠʪʦʚ ʵʩʪʨʘʛʝʥʦʚ, ʥʝ-

ʟʘʚʝʨʰʝʥʠʝ ʨʝʘʢʮʠʡ ʠʭ ʤʝʪʠʣʠʨʦʚʘʥʠʷ. 

ʇʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʛʝʥʦʪʦʢʩʠʯʥʳʭ ʢʘ-

ʪʝʭʦʣʵʩʪʨʦʛʝʥʦʚ [12]. 

 

 
ʈʠʩʫʥʦʢ. ɺʣʠʷʥʠʝ ʵʪʘʥʦʣʘ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʵʩʪʨʦʛʝʥʦʚ. ʉʦʩʪʘʚʣʝʥʦ ʧʦ ʜʘʥʥʳʤ [11] 

 

ʆʞʠʨʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʈʄɾ ʚ ʧʦʩʪʤʝʥʦ-

ʧʘʫʟʝ, ʘ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʵʢʚʠʚʘ-

ʣʝʥʪʥʳʝ ʙʝʛʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 8 ʯ 

ʚ ʥʝʜʝʣʶ, ʩʥʠʞʘʶʪ ʨʠʩʢ ʈʄɾ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʦʞʠʨʝʥʠʷ. ɺ 

ɸʚʩʪʨʘʣʠʠ ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʯʠʥʦʡ 5,8% ʩʣʫʯʘʝʚ ʈʄɾ. ʂʫʨʝ-

ʥʠʝ ʪʘʢʞʝ ʦʪʥʦʩʷʪ ʢ ʬʘʢʪʦʨʘʤ ʨʠʩʢʘ ʨʘʟ-

ʚʠʪʠʷ ʈʄɾ [2]. ʀʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ 

ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʈʄɾ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʱʠʥʘ-

ʤʠ ʩʦ ʩʪʘʙʠʣʴʥʳʤ ʚʝʩʦʤ (Ñ2 ʢʛ) ʞʝʥʱʠʥʳ 

ʩ ʫʩʪʦʡʯʠʚʦʡ ʧʦʪʝʨʝʡ ʚʝʩʘ Ó9 ʢʛ ʜʘʞʝ ʩ 

ʥʝʙʦʣʴʰʠʤ ʦʙʨʘʪʥʳʤ ʚʦʟʚʨʘʪʦʤ ʢʠʣʦ-

ʛʨʘʤʤʦʚ ʠʤʝʣʠ ʙʦʣʝʝ ʥʠʟʢʠʡ ʨʠʩʢ ʈʄɾ. 

ʋʩʪʦʡʯʠʚʘʷ ʧʦʪʝʨʷ ʚʝʩʘ, ʜʘʞʝ ʚ ʥʝʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ, ʩʚʷʟʘʥʘ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ 

ʨʠʩʢʦʤ ʈʄɾ ʫ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ Ó50 ʣʝʪ 

[13]. ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʪʘʢʞʝ 

ʩʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʨʝʮʠʜʠʚʦʚ ʠ ʫʚʝʣʠʯʠʪʴ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʩ ʈʄɾ [14]. ɺʳ-

ʷʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʞʝʥʱʠʥ ʠʤʝʝʪ 

ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʦ ʬʘʢʪʦʨʘʭ 

ʨʠʩʢʘ ʈʄɾ [15]. ʅʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ 

ʫʨʦʚʝʥʴ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʈʄɾ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʨʨʝʢʮʠʠ 

ʧʠʪʘʥʠʷ, ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʨʝʜʥʳʭ 

ʧʨʠʚʳʯʝʢ [16]. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʈʄɾ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʩ-

ʧʦʣɹʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʠʘ-

ʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʧʦ-
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ʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝ-

ʥʠʷ ʦ ʧʨʠʯʠʥʘʭ, ʪʝʯʝʥʠʠ, ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʷʭ, ʥʝʦʙʨʘʪʠʤʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ 

ʟʘʙʦʣʝʚʘʥʠʷ [17]. ɺʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʬʘʢ-

ʪʦʨʦʚ ʧʠʪʘʥʠʷ ʥʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʵʬ-

ʬʝʢʪ ʠ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʈʄɾ 

(ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2. ɺʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʧʠʪʘʥʠʷ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʈʄɾ [19, 20] 
ʌʘʢʪʦʨ ɺʣʠʷʥʠʝ 

ɺʠʪʘʤʠʥ D3 

ɸʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ (ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʢʣʝʪʦʢ, ʩʪʠʤʫʣʷʮʠʷ ʨʦʩʪʘ ʨʝʮʝʧʪʦʨʦʚ ʚ ʪʢʘ-

ʥʠ ʄɾ) ʠ ʧʨʦʘʧʦʧʪʦʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʝʩʪʝʩʪʚʝʥʥʦʡ (ʥʦʨʤʘʣʴʥʦʡ) ʛʠʙʝ-

ʣʠ ʢʣʝʪʦʢ ʄɾ. 

ʂʦʬʝ 
ʋ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʠ BRCA1 ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ. 

ɻʝʥʠʩʪʝʠʥ (ʬʠʪʦ-

ʵʩʪʨʦʛʝʥ) 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʣʢʦʚ BRCA1 ʠ 2, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʝʪʠʣʠʨʦʚʘʥʠʷ CpG ʠ ʩʥʠʞʝʥʠʶ 

ʘʬʬʠʥʥʦʩʪʠ ʩʚʷʟʳʚʘʥʠʷ ʩ ʘʨʠʣʦʚʳʤʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ. 

ʉʝʣʝʥ 
ʋ ʘʜʥʝʢʩʵʢʪʦʤʠʨʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʩ ʤʫʪʘʮʠʷʤʠ BRCA1 ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʪ ʦʢʠʩʣʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʛʣʠʢʦʟʠʣʘʟʳ hOGG1) 

ʆʚʦʱʠ ʠ ʬʨʫʢʪʳ ʉʪʘʪʫʩ ʵʢʩʧʨʝʩʩʠʠ BRCA ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʠʭ ʧʦʪʨʝʙʣʝʥʠʝʤ. 

ʉʦʷ 
ʇʦʪʨʝʙʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʨʠʩʢʦʤ ʈʄɾ ʫ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʠ BRCA (ʦʩʦʙʝʥʥʦ 

BRCA2). 

ʅʝʦʯʠʱʝʥʥʳʡ 

ʧʠʱʝʚʦʡ ʬʦʣʘʪ, 

ʢʦʙʘʣʘʤʠʥ, ʤʝʪʠ-

ʦʥʠʥ 

ʋʨʦʚʝʥʴ ʬʦʣʘʪʘ ʠ ʢʦʙʘʣʘʤʠʥʘ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʳ ʩ ʤʝʪʠʣʠʨʦʚʘʥʥʳʤ 

RARB (ʙʝʪʘ-ʨʝʮʝʧʪʦʨ ʨʝʪʠʥʦʝʚʦʡ ʢʠʩʣʦʪʳ) ʠ BRCA1 (ʬʦʣʘʪ ʩʚʷʟʘʥ ʚ ʚʦʟʨʘʩʪʝ>48 ʣʝʪ). 

ʌʦʣʘʪ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʚʠʩʷʱʝʡ ʦʪ ʥʝʤʝʪʠʣʠʨʦʚʘʥʠʷ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʠ BRCA1 ʚ 

3 ʨʘʟʘ, ʢʦʙʘʣʘʤʠʥ ʠ ʤʝʪʠʦʥʠʥ ʦʙʨʘʪʥʦ ʩʚʷʟʘʥʳ ʩ ʵʢʩʧʨʝʩʩʠʝʡ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʤʝʪʠʣʠʨʦ-

ʚʘʥʠʝʤ. 

ɿʝʣʝʥʳʡ ʯʘʡ ʉʨʝʜʠ ʞʝʥʱʠʥ, ʥʝʩʫʱʠʭ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʘʣʣʝʣʴ COMT ʩ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʛʣʦʱʝʥʠʝ ʞʝʣʝʟʘ ʙʳʣʦ 

ʟʘʱʠʪʥʳʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʪʨʝʙʣʝʥʠʝ 

ʩʫʨʴʤʳ ï ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʈʄɾ ʫ ʞʝʥʱʠʥ 

ʩ ʤʫʪʘʮʠʝʡ BRCA1 [19]. 

ɺʳʜʝʣʷʶʪ ʪʘʢʞʝ ʤʝʜʠʮʠʥʩʢʠʝ ʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʈʄɾ: ʜʣʠ-

ʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʟʘ-

ʤʝʩʪʠʪʝʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʵʩʪ-

ʨʦʛʝʥʘʤʠ/ʧʨʦʛʝʩʪʝʨʦʥʦʤ ʠ ʦʨʘʣʴʥʳʭ ʢʦʥ-

ʪʨʘʮʝʧʪʠʚʦʚ, ʠʦʥʠʟʠʨʫʶʱʝʝ ʠʟʣʫʯʝʥʠʝ 

(ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ, ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʝ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʭ 

ʚʦʟʜʝʡʩʪʚʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʤʝʥʴʰʝʥʦ) [2]. 

ʄʘʩʪʦʧʘʪʠʷ ʢʘʢ ʬʘʢʪʦʨ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʈʄɾ ʚ ʩʚʷʟʠ ʩ ʦʙʱʝʡ ʵʪʠʦʣʦʛʠʝʡ ʥʫʞʜʘ-

ʝʪʩʷ ʚ ʣʝʯʝʥʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʠʩʢ 

ʈʄɾ ʤʠʥʠʤʘʣʝʥ ʧʨʠ ʥʝʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ 

ʬʦʨʤʘʭ ʤʘʩʪʦʧʘʪʠʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦ (ʚ 2 ʠ 4 

ʨʘʟʘ) ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ 

ʬʦʨʤʝ ʙʝʟ ʘʪʠʧʠʠ ʠ ʩ ʘʪʠʧʠʝʡ, ʘ ʪʘʢʞʝ (ʜʦ 

12 ʨʘʟ) ʧʨʠ ʧʨʝʜʨʘʢʦʚʳʭ ʠʟʤʝʥʝʥʠʷʭ (ʘʪʠ-

ʧʠʯʝʩʢʘʷ ʛʠʧʝʨʧʣʘʟʠʷ, ʢʘʨʮʠʥʦʤʘ in situ). 

ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʈʄɾ ʠ ʣʝʯʝʥʠʷ ʤʘʩʪʦ-

ʧʘʪʠʠ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʝʧʘʨʘʪ ʄʘʤʦʢʣʘʤÈ 

ï ʥʝʛʦʨʤʦʥʘʣʴʥʳʡ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘ-

ʨʘʪ ʩ ʦʨʛʘʥʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʤ ʡʦʜʦʤ [21, 

22]. ɺʘʞʥʦʩʪʴ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʄɾ ʢʘʢ ʤʘʨʢʝʨʘ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩ-

ʢʘ ʈʄɾ ʦʩʪʘʝʪʩʷ ʥʝʜʦʦʮʝʥʝʥʥʦʡ [23]. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʈʄɾ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʨʘʢʘ, ʥʦ ʠ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ (ʧʝʨʚʠʯʥʘʷ 

ʠ ʚʪʦʨʠʯʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ). ʉʝʛʦʜʥʷ ʤʦʞ-

ʥʦ ʚʳʷʚʠʪʴ ʞʝʥʱʠʥ ʩ ʚʳʩʦʢʠʤʠ ʨʠʩʢʦʤ 

ʈʄɾ ʠ ʤʘʤʤʦʛʨʘʬʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ. 

ʀʤ ʩʣʝʜʫʝʪ ʧʨʝʜʣʦʞʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʩʢʨʠʥʠʥʛ, ʘ ʜʣʷ ʧʝʨʚʳʭ ï ʝʱʝ ʠ ʧʝʨʚʠʯʥʳʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠʥʠʮʠʘʪʠʚʳ [24]. ʄʘʤ-

ʤʦʛʨʘʬʠʷ (ʄʄɻ) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥ-

ʬʦʨʤʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʤʦ-

ʣʦʯʥʳʭ ʞʝʣʝʟ (ʄɾ) [25]. ʄʄɻ ʧʨʠʤʝʥʷ-

ʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʄɾ ʩ 

ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ (ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʝ ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʣʫʯʠ, ʚʩʝʛʦ 20 ʤʠʥ. 

ʪʝʩʪʠʨʦʚʘʥʠʷ, ʥʝ ʪʨʝʙʫʝʪʩʷ ʢʦʥʪʨʘʩʪʠʨʦ-

ʚʘʥʠʷ). ʋ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ 50-70 ʣʝʪ 

ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʈʄɾ ʧʦʩʣʝ ʩʢʨʠʥʠʥʛʘ ʩ 

ʧʦʤʦʱʴʶ ʄʄɻ, ʜʣʷ ʚʦʟʨʘʩʪʘ 40-49 ʣʝʪ 

ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. ɻʠʧʝʨʜʠ-

ʘʛʥʦʩʪʠʢʘ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʄʄɻ, ʢʦʪʦʨʫʶ ʥʝʣʴʟʷ ʠʛʥʦʨʠ-

ʨʦʚʘʪʴ ʚʦ ʚʨʝʤʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʩʢʨʠ-

ʥʠʥʛʘ ʈʄɾ. ʄʘʛʥʠʪʦʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦ-
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ʛʨʘʬʠʷ (ʄʈʊ) ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ, ʯʝʤ 

ʄʄɻ, ʫ ʞʝʥʱʠʥ ʠʟ ʛʨʫʧʧʳ ʚʳʩʦʢʦʛʦ ʨʠʩ-

ʢʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʠʥʚʘʟʠʚʥʦʡ 

ʧʨʦʪʦʢʦʚʦʡ ʢʘʨʮʠʥʦʤʳ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʄʈʊ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ 

ʄɾ ʠ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʚʳʷʚʣʝʥʠʠ 

ʩʢʨʳʪʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʈʄɾ, ʧʦʜʤʳʰʝʯʥʳʭ 

ʫʟʣʦʚʳʭ ʤʝʪʘʩʪʘʟʦʚ, ʦʩʪʘʪʦʯʥʳʭ ʦʧʫʭʦʣʝʡ 

ʧʦʩʣʝ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ ʠʣʠ 

ʜʨʫʛʠʭ ʥʝʙʦʣʴʰʠʭ ʦʧʫʭʦʣʝʡ. ʉʦʚʨʝʤʝʥ-

ʥʳʝ ʄʈʊ-ʩʢʘʥʝʨʳ ʤʦʛʫʪ ʠʟʤʝʨʷʪʴ ʪʢʘʥʠ 

ʨʘʟʤʝʨʦʤ ʜʦ 0,5 ʤʤ. ʅʝʪ ʥʠʢʘʢʠʭ ʚʳʷʚʣʝʥ-

ʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʄʈʊ ʚ ʦʪʥʦʰʝʥʠʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ: ʯʘʩʪʦʪʘ ʚʳ-

ʷʚʣʝʥʠʷ ʨʝʮʠʜʠʚʘ ʠʧʩʠʣʘʪʝʨʘʣʴʥʦʡ ʦʧʫʭʦ-

ʣʠ ʄɾ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴ-

ʥʳʤ ʨʘʢʦʤ ʄɾ. ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʄʈʊ 

ʥʘʤʥʦʛʦ ʭʫʞʝ, ʯʝʤ ʫ ʄʄɻ, ʩ ʯʘʩʪʦʪʦʡ ʚʳ-

ʷʚʣʝʥʠʷ 37-100%. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʄʈʊ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʚʳʙʦʨʦʤ ʚ ʛʨʫʧʧʘʭ 

ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ, ʢʦʛʜʘ ʨʝʟʫʣʴʪʘʪʳ ʤʘʤʤʦ-

ʛʨʘʬʠʠ ʚ ʥʦʨʤʝ [26]. ʇʦʩʨʝʜʩʪʚʦʤ ʄʄɻ ʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʋɿʀ) 

ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʦʧʫʭʦʣʠ ʨʘʟʤʝʨʦʤ ʦʪ 

3 ʤʤ ʠ 5-6 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʝʪʦʜ ʤʠʢ-

ʨʦʚʦʣʥʦʚʦʡ ʨʘʜʠʦʪʝʨʤʦʤʝʪʨʠʠ (ʈʊʄ) ʧʦʟ-

ʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʟʦʥʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ɿʅʆ 

ʟʘ 2-3 ʛʦʜʘ ʜʦ ʠʭ ʧʦʷʚʣʝʥʠʷ ʥʘ ʄʄɻ/ʋɿʀ. 

ʊʝʧʣʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʘ 

ʩʪʘʜʠʠ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦ-

ʤʫ ʨʦʩʪʫ, ʧʦʵʪʦʤʫ ʤʝʪʦʜ ʠʤʝʝʪ ʙʦʣʴʰʦʡ 

ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʦʥʢʦʧʨʦʬʠʣʘʢʪʠʢʠ [25]. 

ʄʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʢʨʳʪʳʭ ʧʦʨʘ-

ʞʝʥʠʡ ʚ ʧʦʨʘʞʝʥʥʦʡ ʠ/ʠʣʠ ʥʝʟʘʪʨʦʥʫʪʦʡ 

ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʦʡ ʄɾ [27]. ʍʦʪʷ ʪʨʘʜʠ-

ʮʠʦʥʥʘʷ ʧʣʝʥʦʯʥʘʷ ʄʄɻ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝ-

ʥʠʷ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʧʣʦʪʥʳʭ ʤʦʣʦʯʥʳʭ 

ʞʝʣʝʟ, ʮʠʬʨʦʚʘʷ ʄʄɻ ʤʦʞʝʪ ʧʨʝʦʜʦʣʝʪʴ 

ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʤʝʪʦʜ ʦʙ-

ʣʘʜʘʝʪ ʣʫʯʰʠʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʧʦʢʘ-

ʟʘʪʝʣʷʤʠ, ʯʝʤ ʧʣʝʥʦʯʥʘʷ ʄʄɻ, ʫ ʞʝʥʱʠʥ 

ʚ ʧʨʝ- ʠ ʧʝʨʠʤʝʥʦʧʘʫʟʝ ʩ ʧʣʦʪʥʦʡ ʛʨʫʜʴʶ 

ʤʦʣʦʞʝ 50 ʣʝʪ. ʋɿʀ ʥʘʤʥʦʛʦ ʪʦʯʥʝʝ, ʝʩʣʠ 

ʦʧʝʨʘʪʦʨ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥ ʠ ʦʧʳʪʝʥ [26]. 

ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʚʢʣʶʯʘʷ 

ʝʞʝʛʦʜʥʫʶ ʄʄɻ ʠ ʄʈʊ ʄɾ (ʦʙʳʯʥʦ ʯʝ-

ʨʝʜʫʶʪʩʷ ʢʘʞʜʳʝ 6 ʤʝʩʷʮʝʚ), ʥʘʯʠʥʘʷ ʩ 25 

ʣʝʪ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʠʩʭʦʜʷ ʠʟ ʩʘʤʦʛʦ 

ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʩʝ-

ʤʴʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʦ ʨʘʥʥʝʝ ʚʳʷʚ-

ʣʝʥʠʝ ʈʄɾ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʚʨʝʜʥʳʤʠ ʤʫʪʘ-

ʮʠʷʤʠ BRCA1 [28]. ɺʪʦʨʠʯʥʘʷ ʧʨʦʬʠʣʘʢ-

ʪʠʢʘ ʚʢʣʶʯʘʝʪ ʩʘʤʦʦʙʩʣʝʜʦʚʘʥʠʝ ʄɾ, ʘ 

ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠ ʙʦʣʝʝ ʪʦʯʥʳʝ ʤʝʪʦ-

ʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ [29]. ʇʨʦʬʠ-

ʣʘʢʪʠʢʘ ʨʝʮʠʜʠʚʦʚ ʈʄɾ ʫ ʞʝʥʱʠʥ ʧʦʩʣʝ 

ʘʫʛʤʝʥʪʘʮʠʦʥʥʦʡ ʤʘʤʤʦʧʣʘʩʪʠʢʠ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʠʤʧʣʘʥʪʦʚ ʠʤʝʝʪ ʩʚʦʠ ʪʨʫʜʥʦ-

ʩʪʠ ʧʦ ʧʨʠʯʠʥʝ ʥʘʣʠʯʠʷ ʩʠʣʠʢʦʥʦʚʦʛʦ ʠʤ-

ʧʣʘʥʪʘʪʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʫʭʫʜʰʝʥʠʶ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝ-

ʪʦʜʦʚ ʣʫʯʝʚʦʡ (ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʠʟʫʘʣʠ-

ʟʘʮʠʠ) ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʜʠʘʛʥʦ-

ʩʪʠʢ [30]. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʦʣʠʯʝ-

ʩʪʚʦ ʵʩʪʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʄɾ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʜʦʧʨʦʪʝʟʦʚ ʫʚʝʣʠʯʠʚʘʝʪ-

ʩʷ, ʘ ʚʳʷʚʣʝʥʠʝ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ɿʅʆ ʥʝ 

ʩʥʠʞʘʝʪʩʷ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʘʫʛʤʝʥʪʘʮʠ-

ʦʥʥʦʡ ʤʘʤʤʦʧʣʘʩʪʠʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦ-

ʷʚʣʝʥʠʝʤ ɿʅʆ ʧʦ ʧʨʠʯʠʥʝ ʥʝʧʦʣʥʦʮʝʥʥʦ-

ʛʦ ʢʣʠʥʠʢʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘ-

ʥʠʷ [2]. ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʄɾ ʧʨʠ ʚʳʧʦʣ-

ʥʝʥʠʠ ʄʄɻ ʧʝʨʝʢʨʳʚʘʝʪ ʠʥʪʝʥʩʠʚʥʘʷ 

ʪʝʥʴ ʦʪ ʠʤʧʣʘʥʪʘʪʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ 

(98,1%) ʪʦʯʥʦʩʪʴ ʜʣʷ ʪʘʢʠʭ ʞʝʥʱʠʥ ʦʪʤʝ-

ʯʘʣʘʩʴ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʄɾ ʧʦʩʨʝʜʩʪʚʦʤ 

ʄʈʊ [30]. 

ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʚʪʦʨʠʯʥʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ, ʩʥʠʞʘʶʱʠʝ ʨʠʩʢ ʈʄɾ, 

ʦʜʥʘʢʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ/ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʦ-

ʚʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʝʦʙʭʦʜʠ-

ʤʦ ʫʯʠʪʳʚʘʪʴ ʙʘʨʴʝʨʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ 

ʧʨʠʥʷʪʠʶ ʠ ʩʦʙʣʶʜʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʣʝʢʘʨʩʪʚ ʜʣʷ ʞʝʥʱʠʥ ʩ ʤʫʪʘʮʠʷʤʠ ʟʘʨʦ-

ʜr ʰʝʚʦʡ ʣʠʥʠʠ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʠ ʙʝʟ 

ʥʠʭ [1, 29]. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ ʩʝ-

ʣʝʢʪʠʚʥʳʤʠ ʤʦʜʫʣʷʪʦʨʘʤʠ ʨʝʮʝʧʪʦʨʦʚ 

ʵʩʪʨʦʛʝʥʘ (ʉʄʈʕ): ʪʘʤʦʢʩʠʬʝʥʦʤ ʠ ʠʥʛʠ-

ʙʠʪʦʨʘʤʠ ʘʨʦʤʘʪʘʟʳ (ʀɸ) ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʞʘʝʪ ʨʠʩʢ ʈʄɾ ʜʦʣʴʰʝ ʧʝʨʠʦʜʘ ʘʢ-

ʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ [21]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʭʦʨʦ-

ʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʭ ʩʝʙʷ ʠ ʢʣʠʥʠʯʝʩʢʠ 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ 

ʜʣʷ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʡ BCRA 1 ʠ 2, ʘʥʘ-

ʣʦʛʠʯʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʞʝʥʱʠʥ ʩ ʜʨʫ-

ʛʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʟʘʪʨʫʜ-

ʥʠʪʝʣʴʥʳ ʦʪʯʘʩʪʠ ʠʟ-ʟʘ ʤʝʥʝʝ ʪʦʯʥʳʭ ʦʮʝ-

ʥʦʢ [31]. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʭʠʤʠʦʧʨʦʬʠ-

ʣʘʢʪʠʢʠ ʨʝʮʝʧʪʦʨ ʵʩʪʨʦʛʝʥʘ (ʈʕ) ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʡ ʤʠʰʝʥʴʶ, ʪʘʢ ʢʘʢ ʙʦʣʝʝ 70% 

ʩʣʫʯʘʝʚ ʈʄɾ ʷʚʣʷʶʪʩʷ ʈʕ-ʧʦʟʠʪʠʚʥʳʤʠ 
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ʬʦʨʤʘʤʠ. ʉʄʈʕ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʢʣʘʩ-

ʩʦʤ ʘʥʪʠʵʩʪʨʦʛʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʜʝʡ-

ʩʪʚʫʶʪ ʢʘʢ ʘʛʦʥʠʩʪʳ, ʪʘʢ ʠ ʘʥʪʘʛʦʥʠʩʪʳ 

ʈʕ [26]. ʇʨʠ ʫʨʦʚʥʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʧʷ-

ʪʠʣʝʪʥʝʛʦ ʘʙʩʦʣʶʪʥʦʛʦ ʨʠʩʢʘ Ó1,66% ʧʦ 

ʠʥʩʪʨʫʤʝʥʪʫ ʦʮʝʥʢʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥ-

ʩʪʠʪʫʪʘ ʨʘʢʘ (BCRAT) ʚ ʩʚʷʟʠ ʨʝʢʦʤʝʥʜʘ-

ʮʠʷʤʠ ASCO (ɸʤʝʨʠʢʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ 

ʢʣʠʥʠʯʝʩʢʦʡ ʦʥʢʦʣʦʛʠʠ) ʤʝʜʠʮʠʥʩʢʠʤ ʨʘ-

ʙʦʪʥʠʢʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʩʫʜʠʪʴ ʭʠʤʠʦ-

ʧʨʦʬʠʣʘʢʪʠʢʫ ʈʄɾ [31]. ʍʠʤʠʦʧʨʦʬʠ-

ʣʘʢʪʠʢʘ ʪʘʤʦʢʩʠʬʝʥʦʤ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʯʘ-

ʩʪʦʪʫ ʨʘʢʘ, ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʥʘ ʨʝʮʝʧʪʦʨ 

ʵʩʪʨʦʛʝʥʘ (ʫ 51% ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʈʄɾ), 

ʦʜʥʘʢʦ ʚʳʷʚʣʝʥʳ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʧʨʠ-

ʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ [2]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʚʣʠʷʥʠʷ ʧʨʠʝʤʘ ʪʘʤʦʢʩʠʬʝʥʘ ʚ ʜʦʟʝ 

20 ʤʛ/ʩʫʪ. ʫ ʞʝʥʱʠʥ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ 

ʨʘʟʚʠʪʠʷ ʨʘʢʘ (>1,7%) ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʚʳ-

ʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʠʝʤʝ ʧʨʝʧʘʨʘʪʘ ʯʘʩʪʦʪʘ 

ʩʣʫʯʘʝʚ ʨʘʢʘ ʙʳʣʘ ʚ 1,7 ʨʘʟ ʥʠʞʝ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʧʣʘʮʝʙʦ (24,8 ʠ 42,5 ʩʣʫʯʘʝʚ ʥʘ 1 

ʪʳʩ. ʞʝʥʱʠʥ ʚ ʛʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʨʠʩʢʘ ʥʘ 0,57 ʜʣʷ ʠʥʚʘʟʠʚʥʦʛʦ 

ʨʘʢʘ. ɼʣʷ ʞʝʥʱʠʥ Ó50 ʣʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʧʨʠ ʧʨʠʝʤʝ ʧʨʝʧʘʨʘʪʘ ʚʦʟʨʘʩʪʘʶʪ 

ʨʠʩʢʠ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʵʥʜʦʤʝʪʨʠʷ ʠ ʪʨʦʤ-

ʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ. ɺ ʜʨʫʛʦʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʟʜʦʨʦʚʳʝ 

ʞʝʥʱʠʥʳ ʩ ʧʨʠʝʤʦʤ ʪʘʤʦʢʩʠʬʝʥʘ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ 8 ʣʝʪ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʣʘʙʳʡ 

ʵʩʪʨʦʛʝʥʥʳʡ ʵʬʬʝʢʪ ʧʨʝʧʘʨʘʪʘ ʚʣʠʷʝʪ ʥʘ 

ʵʥʜʦʤʝʪʨʠʡ, ʚʳʟʳʚʘʷ ʛʠʧʝʨʧʣʘʟʠʶ, ʧʦʣʠ-

ʧʳ, ʨʘʢ ʵʥʜʦʤʝʪʨʠʷ [32]. ʊʘʤʦʢʩʠʬʝʥ ʠʤʝ-

ʝʪ ʩʘʤʳʝ ʦʙʠʣʴʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʩʨʝʜʠ ʉʄʈʕ, ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʠʥʚʘ-

ʟʠʚʥʦʛʦ ʠ ʥʝʠʥʚʘʟʠʚʥʦʛʦ ʈʄɾ, ʩʥʠʞʘʝʪ 

ʨʠʩʢ ʈʕ-ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʈʄɾ ʙʦʣʝʝ ʯʝʤ 

ʥʘ 30% ʧʦʩʣʝ 5 ʣʝʪ ʣʝʯʝʥʠʷ, ʦʜʥʘʢʦ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʈʕ-

ʥʝʛʘʪʠʚʥʳʭ ʦʧʫʭʦʣʝʡ. ʈʠʩʢ ʨʘʢʘ ʵʥʜʦʤʝʪ-

ʨʠʷ, ʠʥʩʫʣʴʪʘ, ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʣʝʛʦʯʥʦʡ 

ʘʨʪʝʨʠʠ ʠ ʪʨʦʤʙʦʟʘ ʛʣʫʙʦʢʠʭ ʚʝʥ ʧʦʚʳʰʘ-

ʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʢ, ʧʦʣʫʯʘʶʱʠʭ ʪʘʤʦʢʩʠ-

ʬʝʥ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩʪʘʨʰʝ 50 

ʣʝʪ. ʇʦʵʪʦʤʫ ʧʨʝʧʘʨʘʪ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʙʘʣʘʥʩʠʨʫʷ ʤʝʞʜʫ ʝʛʦ 

ʪʦʢʩʠʯʥʦʩʪʴʶ ʠ ʧʦʣʴʟʦʡ [26]. ʈʘʣʦʢʩʠʬʝʥ, 

ʢʦʪʦʨʳʡ ʥʘʨʷʜʫ ʩ ʪʘʤʦʢʩʠʬʝʥʦʤ ʪʘʢʞʝ 

ʤʦʞʝʪ ʫʤʝʥʴʰʘʪʴ ʦʩʪʝʦʧʦʨʦʟ, ʤʦʞʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ 

ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʈʄɾ, ʥʦ ʥʝ ʩʚʷʟʘʥ ʩ 

ʨʘʟʚʠʪʠʝʤ ʨʘʢʘ ʤʘʪʢʠ [2]. ʈʘʣʦʢʩʠʬʝʥ 

(ʉʄʈʕ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ) ʩ ʤʝʥʴʰʠʤ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʙʳʣ ʦʜʦʙ-

ʨʝʥ ʜʣʷ ʣʝʯʝʥʠʷ ʠʥʚʘʟʠʚʥʦʛʦ ʨʘʢʘ ʈʄɾ ʫ 

ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ. ʆʜʥʘʢʦ ʧʨʝʧʘ-

ʨʘʪ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʪʦʢʦʚʫʶ ʠ 

ʣʦʙʫʣʷʨʥʫʶ ʢʘʨʮʠʥʦʤʳ in situ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʝ ʠʩʧʳʪʘʥʠʡ ʪʘʤʦʢʩʠʬʝʥʘ ʠ ʨʘʣʦʢʩʠ-

ʬʝʥʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʤʝʥʝʝ ʵʬ-

ʬʝʢʪʠʚʝʥ, ʯʝʤ ʧʝʨʚʳʡ. ʊʘʢʞʝ ʙʳʣʦ ʦʙʥʘ-

ʨʫʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʉʄʈʕ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝ-

ʥʠʷ (ʦʩʧʝʤʠʬʝʥ, ʘʨʟʦʢʩʠʬʝʥ, ʣʘʟʦʬʦʢʩʠ-

ʬʝʥ, ʙʘʟʝʜʦʢʩʠʬʝʥ), ʥʦ ʪʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʘʛʝʥʪʘ ʜʦʩʪʠʛʣʘ ʢʣʠʥʠʯʝ-

ʩʢʦʡ ʩʪʘʜʠʠ [26]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʬʠʣʘʢ-

ʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʀɸ ʫ ʞʝʥʱʠʥ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʥʘ ʧʨʠʤʝʨʝ ʵʢʟʝʤʝʩʪʘʥʘ 

(25 ʤʛ/ʩʫʪ), ʧʨʠʥʠʤʘʝʤʦʛʦ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ 

ʧʦʢʘʟʘʣʦ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʪʦʣʴʢʦ ʚ ʦʪʥʦ-

ʰʝʥʠʠ ʵʩʪʨʦʛʝʥ-ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʈʄɾ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʩʪʨʦʟʦʣʘ (1 ʤʛ/ʩʫʪ) ʚ 

ʘʥʘʣʦʛʠʯʥʳʝ ʩʨʦʢʠ ʧʨʠʝʤʘ ʦʙʥʘʨʫʞʝʥʦ 

ʩʥʠʞʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʵʩʪʨʦ-

ʛʝʥ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ɿʅʆ ʄɾ ʥʘ 50% [31]. 

ʀɸ (ʩʪʝʨʦʠʜʥʳʝ ʠ ʥʝʩʪʝʨʦʠʜʥʳʝ ʠʥʛʠʙʠ-

ʪʦʨʳ) ʩʥʠʞʘʶʪ ʫʨʦʚʥʠ ʵʩʪʨʦʛʝʥʦʚ ʚ ʧʣʘʟ-

ʤʝ ʧʫʪʝʤ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʘʨʦʤʘʪʘʟʳ, ʢʘʪʘ-

ʣʠʟʠʨʫʶʱʝʡ ʙʠʦʩʠʥʪʝʟ ʵʩʪʨʦʛʝʥʘ ʠʟ ʘʥ-

ʜʨʦʛʝʥʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʟʝʤʝʩʪʘʥʦʤ 

(ʩʪʝʨʦʠʜʥʳʤ ʠʥʛʠʙʠʪʦʨʦʤ) ʥʝʩʪʝʨʦʠʜʥʳʝ 

(ʘʥʘʩʪʨʦʟʦʣ, ʣʝʪʨʦʟʦʣ) ʤʦʛʫʪ ʦʙʨʘʪʠʤʦ 

ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʘʢʪʠʚʥʳʤ ʩʘʡʪʦʤ ʬʝʨʤʝʥʪʘ. 

ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʀɸ ʥʝ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥ-

ʥʳʭ ʨʘʟʣʠʯʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʈʄɾ. ɺ ʫʩʣʦʚʠʷʭ 

ʘʜʲʶʚʘʥʪʥʦʡ ʪʝʨʘʧʠʠ ʀɸ ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳ, ʯʝʤ ʪʘʤʦʢʩʠʬʝʥ. ɸʥʘʩʪʨʦʟʦʣ ʚʳʟʳ-

ʚʘʝʪ ʤʝʥʴʰʝ ʩʝʨʴʝʟʥʳʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢ-

ʪʦʚ, ʯʝʤ ʪʘʤʦʢʩʠʬʝʥ, ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝ-

ʥʦʧʘʫʟʝ ʩ ʨʘʥʥʠʤ ʈʄɾ. ʆʛʨʘʥʠʯʝʥʠʷ ʀɸ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʙʠʦʩʠʥʪʝʟʘ 

ʵʩʪʨʦʛʝʥʘ, ʧʦʵʪʦʤʫ ʧʨʝʧʘʨʘʪʳ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʪʦʣʴʢʦ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʠ 

ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʦʩʪʝʦʧʦʨʦ-

ʟʘ. ʇʨʠʦʙʨʝʪʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʨʘʢʦʚʳʭ 

ʢʣʝʪʦʢ ʢ ʀɸ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʩʣʝ ʜʣʠʪʝʣʴ-

ʥʦʛʦ ʣʝʯʝʥʠʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʪʦʣʴʢʦ 4,1% 

ʞʝʥʱʠʥ ʠʟ ʛʨʫʧʧʳ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʛʦʪʦʚʳ 

ʧʨʠʥʠʤʘʪʴ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʭʠʤʠʦʧʨʦʬʠ-

ʣʘʢʪʠʢʠ [26]. ʇʦʣʴʟʘ ʭʠʤʠʦʧʨʦʬʠʣʘʢʪʠʢʠ 

ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʝʥʘ, ʝʝ ʩʪʨʘʪʝʛʠʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ 
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ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʝ ʫ ʞʝʥ-

ʱʠʥ ʠʟ ʛʨʫʧʧʳ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ [28]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ 

ʄɾ ʯʘʱʝ (ʚ 1/3 ʩʣʫʯʘʝʚ) ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ 

ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ BRCA1 ʠ BRCA2. ʉʨʝʜ-

ʥʠʡ ʩʦʚʦʢʫʧʥʳʡ ʧʦʞʠʟʥʝʥʥʳʡ ʨʠʩʢ ʈʄɾ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 72/69% ʫ BRCA1/2 ʢ 

80 ʛʦʜʘʤ [28]. ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴʶ ʠ ʚʦʟʨʦʩʰʠʤ ʯʠʩʣʦʤ ʚʳʧʦʣʥʝ-

ʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ (ʤʘʩʪʵʢʪʦʤʠʠ ʠ ʘʜʥʝʢʩʵʢʪʦ-

ʤʠʠ) ʫ ʧʘʮʠʝʥʪʦʚ-ʥʦʩʠʪʝʣʝʡ BRCA-

ʤʫʪʘʮʠʠ, ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʘʩʪʵʢʪʦʤʠʡ (ʇʄ) ʚ ʛʨʫʧʧʝ ʩ ʫʤʝʨʝʥʥʳʤ 

ʠ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ 

ʨʠʩʢʘ ʈʄɾ ʥʘ 89,5 ʠ 96% [28, 32]. ʍʠʨʫʨ-

ʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʩʥʠʞʝʥʠʝʤ 

ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʈʄɾ ʤʠʥʠʤʫʤ ʥʘ 90% ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʪʘʮʠʝʡ BRCA [28, 29]. ʇʄ 

ʪʝʭʥʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦ-

ʩʦʙʘʤʠ. ʉʝʡʯʘʩ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʷʚʣʷʝʪʩʷ ʤʘʩʪʵʢʪʦʤʠʷ, ʩʧʦʩʦʙ-

ʥʘʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʩ-

ʪʝʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʢʦʞʥʦʡ ʦʙʦʣʦʯʢʠ ʠ ʢʦʤʧʣʝʢʩʘ çʩʦʩʦʢ-

ʘʨʝʦʣʘè [28]. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʪʠʢʦʡ 

ʥʘʙʣʶʜʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʦ-

ʬʠʣʘʢʪʠʢʠ ʈʄɾ ʧʦʟʚʦʣʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʩʦʭʨʘʥʠʪʴ 9-88 ʣʝʪ ʞʠʟʥʠ ʜʣʷ 100 ʞʝʥʱʠʥ 

ʩ ʤʫʪʘʮʠʝʡ BRCA1/2. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ 

ʪʘʢʪʠʢʦʡ ʚʝʜʝʥʠʷ ʧʦ ʢʣʠʥʠʢʦʵʢʦʥʦʤʠʯʝ-

ʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ 

ʜʚʫʩʪʦʨʦʥʥʝʡ ʇʄ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʜʥʝ-

ʢʩʵʢʪʦʤʠʝʡ) ʚ ʚʦʟʨʘʩʪʝ 40 ʣʝʪ, ʪʘʢ ʢʘʢ ʧʦʟ-

ʚʦʣʷʝʪ ʢ 70 ʛʦʜʘʤ ʜʦʩʪʠʯʴ ʣʫʯʰʠʭ ʠʩʭʦʜʦʚ 

ʧʨʠ ʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ [33]. ʈʄɾ ʯʘʩʪʦ 

ʙʳʚʘʝʪ ʜʚʫʩʪʦʨʦʥʥʠʤ ʠ ʤʫʣʴʪʠʮʝʥʪʨʠʯʝ-

ʩʢʠʤ ʫ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʠ BRCA [28]. 

ɼʚʫʩʪʦʨʦʥʥʷʷ ʇʄ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʈʄɾ ʥʘ 90% ʫ ʞʝʥʱʠʥ ʠʟ ʛʨʫʧʧʳ ʚʳʩʦʢʦ-

ʛʦ ʨʠʩʢʘ [2, 34]. ɼʚʫʩʪʦʨʦʥʥʷʷ ʩʘʣʴʧʠʥʛʦ-

ʦʬʦʨʵʢʪʦʤʠʷ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʫ ʥʦʩʠ-

ʪʝʣʝʡ BRCA 2 ʚ ʧʨʝʤʝʥʦʧʘʫʟʝ [34], ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʜʣʷ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʠ ʚ ʚʦʟ-

ʨʘʩʪʝ 35-40 ʣʝʪ ʠʣʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʜʝ-

ʪʦʨʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʥʘʯʘʣʘ ʨʘʢʘ ʷʠʯʥʠ-

ʢʦʚ ʚ ʩʝʤʴʝ. ʄʝʪʦʜ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ 

ʈʄɾ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 50% [28]. ʉʦʦʙ-

ʱʘʣʦʩʴ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʩ ʨʘʥʥʝʡ ʈʄɾ, ʧʝ-

ʨʝʥʝʩʰʠʭ ʦʜʥʦʩʪʦʨʦʥʥʶʶ ʤʘʩʪʵʢʪʦʤʠʶ, 

ʨʠʩʢ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʦʛʦ ʈʄɾ ʩʦʩʪʘʚʣʷʝʪ 

4% ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʘʤʝʪʥʦʝ 

ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴ-

ʥʳʤ ʨʘʢʦʤ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚ ʉʐɸ, 

ʞʝʥʱʠʥʳ ʚʩʝ ʯʘʱʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʨʦʚʦ-

ʜʠʪʴ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʫʶ ʇʄ ʧʨʠ ʦʜʥʦʩʪʦ-

ʨʦʥʥʝʤ ʈʄɾ ʩ ʤʝʥʴʰʠʤ ʨʠʩʢʦʤ ʥʘ ʨʘʥ-

ʥʠʭ ʩʪʘʜʠʷʭ. ɾʝʥʱʠʥʳ ʩ ʤʫʪʘʮʠʝʡ 

BRCA1/2 ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʡ ʧʦʞʠʟʥʝʥ-

ʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʄɾ ʚ ʧʨʝʜʝʣʘʭ 56-

87%, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʚʪʦʨʦʛʦ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʦʛʦ ʠʣʠ 

ʠʧʩʠʣʘʪʝʨʘʣʴʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʈʄɾ [27]. 

ʇʄ ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʦʡ ʄɾ ʩ ʦʜʥʦʤʦʤʝʥʪ-

ʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ ʨʘʟ-

ʚʠʪʠʷ ʈʄɾ ʜʦ 96%. ɼʣʷ ʞʝʥʱʠʥ ʩ ʤʫʪʘ-

ʮʠʝʡ BRCA2 ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʄɾ ʢ 80 ʛʦ-

ʜʘʤ ʩʦʩʪʘʚʣʷʝʪ 69 (ʚ ʮʝʣʦʤ) ʠ 26% (ʜʣʷ 

ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʦʡ ʄɾ) [35]. ɿʘ ʧʦʩʣʝʜʥʠʝ 

ʜʚʘʜʮʘʪʴ ʣʝʪ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʢʦʥʪʨʘʣʘʪʝ-

ʨʘʣʴʥʦʡ ʇʄ ʥʝʫʢʣʦʥʥʦ ʨʦʩʣʦ ʫ ʞʝʥʱʠʥ 

ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʠ ʩʪʘʜʠʡ ʈʄɾ [36]. 

ʅʝʜʘʚʥʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʈʄɾ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʙʠʦ-

ʣʦʛʠʯʝʩʢʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ (ʤʦʥʦʢʣʦʥʘʣʴ-

ʥʳʝ ʘʥʪʠʪʝʣʘ ʢ ɿʅʆ ʄɾ) ʚ ʦʩʥʦʚʥʦʤ ʚ ʦʪ-

ʥʦʰʝʥʠʠ HER2 ʢʘʢ ʤʠʰʝʥʠ. ʇʨʠʤʝʨʥʦ ʚ 

20-30% ʚʩʝʭ ʩʣʫʯʘʝʚ ʈʄɾ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʷ ʙʝʣʢʘ HER2 ʠʣʠ ʘʤʧʣʠ-

ʬʠʢʘʮʠʷ ʝʛʦ ʛʝʥʘ. ʊʨʘʩʪʫʟʫʤʘʙ (ɻʝʨʮʝʧ-

ʪʠʥ) ʠ ʇʝʨʪʫʟʫʤʘʙ ï ʛʫʤʘʥʠʟʠʨʦʚʘʥʥʳʝ 

ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʚʥʝʢʣʝʪʦʯʥʦʡ ʯʘʩʪʴʶ HER2. 

ʆʜʥʘʢʦ ʜʣʷ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ: ʟʘʩʪʦʡʥʘʷ 

ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʩʥʠʞʝʥʠʝ 

ʬʨʘʢʮʠʠ ʚʳʙʨʦʩʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʜʠʘ-

ʨʝʷ ʠ ʬʝʙʨʠʣʴʥʘʷ ʥʝʡʪʨʦʧʝʥʠʷ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ [26]. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ 

ʜʦʩʪʠʛʥʫʪʳ ʢʣʶʯʝʚʳʝ ʫʩʧʝʭʠ ʚ ʧʝʨʩʦʥʘʣʠ-

ʟʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ ʈʄɾ: ʜʦʩʪʫʧʥʦʩʪʴ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʰʠʨʦʢʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʚʳʩʦʢʦʡ ʯʝʪʢʦʩʪʠ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʠʟʦʙʨʘʞʝ-

ʥʠʡ. ʆʮʝʥʢʘ ʨʠʩʢʘ ʈʄɾ ʫ ʦʪʜʝʣʴʥʦʡ 

ʞʝʥʱʠʥʳ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʚʝʨʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʠ ʠʭ, ʚʝʨʦʷʪʥʦ, 

ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ ʫʣʫʯʰʘʪʴ ʩ ʫʯʝʪʦʤ ʥʦ-

ʚʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. ɼʦʩʪʠʛʥʫʪʳ ʙʦʣʴʰʠʝ 

ʫʩʧʝʭʠ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩ-
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ʩʣʝʜʦʚʘʥʠʷʭ ʈʄɾ. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʩʥʠʟʠʣʘʩʴ, ʥʦ ʧʘʪʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ 

ʚʝʜʫʱʝʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ ʦʪ ʨʘʢʘ ʩʨʝʜʠ 

ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ 20-59 ʣʝʪ. ɽʩʣʠ ʈʄɾ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʢʘʢ ʧʝʨʚʠʯʥʘʷ ʦʧʫʭʦʣʴ 

ʠʣʠ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ, ʪʦ 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʠ ʭʠʤʠʦʪʝʨʘʧʠʷ 

ʵʬʬʝʢʪʠʚʥʳ. ʈʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʈʄɾ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʝ-

ʯʝʥʠʝ ʈʄɾ ʧʦʢʘ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ, 

ʦʜʥʘʢʦ ʤʦʛʫʪ ʙʳʪʴ ʤʥʦʛʦʦʙʝʱʘʶʱʠʤʠ 

ʩʪʨʘʪʝʛʠʷʤʠ ʚ ʙʫʜʫʱʝʤ. ʈʄɾ ʨʘʟʚʠʚʘʝʪʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʠ ʧʘʪʦʛʝʥʝʟ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʣʥʦʩʪʴʶ 

ʥʝ ʚʳʷʩʥʝʥ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʈʄɾ ʚʣʠʷʶʪ ʛʝʥʝʪʠʯʝ-

ʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ɸʜʝʢʚʘʪʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʨʝʩʫʨʩʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʱʠʪʠʪʴ ʦʪ ʵʪʦʛʦ ʟʘʙʦʣʝ-

ʚʘʥʠʷ, ʚʢʣʶʯʘʶʪ ʝʞʝʛʦʜʥʳʡ ʤʘʤʤʦʛʨʘʬʠ-

ʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ ʠ ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʦʧʨʝ-

ʧʘʨʘʪʦʚ. ɽʩʣʠ ʞʝʥʱʠʥʳ ʦʩʚʝʜʦʤʣʝʥʳ ʦ 

ʈʄɾ, ʪʦ ʩʘʤʦʦʙʩʣʝʜʦʚʘʥʠʝ ʛʨʫʜʠ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʦʩʪʳʤ, ʵʢʦʥʦʤʠʯʥʳʤ ʠ ʤʦʪʠʚʠʨʦ-

ʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʩʝ-

ʢʚʝʥʠʨʦʚʘʥʠʷ ɼʅʂ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʨʝʜ-

ʥʝʛʦ ʢʣʘʩʩʘ. ɽʩʣʠ ʫ ʞʝʥʱʠʥʳ ʝʩʪʴ ʩʝʤʝʡ-

ʥʘʷ ʠʩʪʦʨʠʷ ʈʄɾ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝ-

ʩʪʠ ʩʢʨʠʥʠʥʛ, ʦʩʦʙʝʥʥʦ ʥʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ 

ʛʝʥʳ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʨʘʢʫ, ʪʘʢʠʝ 

ʢʘʢ BRCA1 ʠʣʠ BRCA2. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʨʠʩʢʘ ʈʄɾ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʪʘʢʠʭ ʬʘʢʪʦ-

ʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʘʢ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʢʟʦʛʝʥʥʳʭ ʵʩʪʨʦʛʝʥʦʚ, ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ 

ʘʣʢʦʛʦʣʝʤ ʠ ʠʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʠ-

ʱʝʚʳʭ ʞʠʨʦʚ. ʋ ʬʠʟʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʞʝʥʱʠʥ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʄɾ ʚ ʩʨʝʜʥʝʤ ʥʘ 

25% ʥʠʞʝ, ʯʝʤ ʫ ʤʝʥʝʝ ʘʢʪʠʚʥʳʭ ʞʝʥʱʠʥ. 

ʈʝʛʫʣʷʨʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʫʜʦʙʥʳʤ ʠ ʥʝʜʦʨʦʛʠʤ ʩʧʦʩʦʙʦʤ ʧʨʦ-

ʬʠʣʘʢʪʠʢʠ ʈʄɾ. 
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Abstract. Prevention of breast cancer is divided into primary and secondary. The first in-

volves genetic and screening studies, the second is the prevention of the development of recur-

rent cancer. There is an improvement in the assessment of cancer risk systems in women with 

currently undetected malignant neoplasms and their re-development after treatment. The number 

of preventive surgical interventions (prophylactic mastectomy, prophylactic adnexectomy) in pa-

tients with BRCA mutations is constantly increasing. However, there is still no definite answer to 

the question about the cause of breast cancer, since it is a systemic and multifactorial disease. 
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ʇʆʏɽʏʅʆʁ ʅɽɼʆʉʊɸʊʆʏʅʆʉʊʔʖ 

 

ʉ.ʉ. ʈʘʰʠʜʦʚʘ, ʚʨʘʯ ʢʘʨʜʠʦʣʦʛ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʜʠʘʛʥʦʩʪ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ 

ʧʝʨʠʥʘʪʘʣʴʥʳʡ ʮʝʥʪʨ ʚ ʛ. ʍʘʩʘʚʶʨʪʝè 

(ʈʦʩʩʠʷ, ʛ. ʍʘʩʘʚʶʨʪ) 

 

DOI:10.24412/2500-1000-2022-9-2-35-38 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 30-50% ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 

ʩʪʨʘʜʘʶʪ ʦʪ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʩʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ (ʉʂʌ) 

<60 ʤʣ/ʤʠʥ/1,73 ʤ2), ʠ ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʠʣʴʥʳʭ ʧʨʝ-

ʜʠʢʪʦʨʦʚ ʩʤʝʨʪʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪ-

ʨʝʥʘ ʬʘʨʤʘʢʦʪʝʨʘʧʠʷ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴʶ. 

ɹʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 

ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʥʛʠʙʠʪʦʨʦʚ ʘʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ 

(ɸʇʌ), ʙʣʦʢʘʪʦʨʦʚ ʨʝʮʝʧʪʦʨʦʚ ʘʥʛʠʦʪʝʥʟʠʥʘ (ɹʈɸ), ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʙʣʦʢʘʪʦʨʦʚ ʠ ʩʧʠʨʦ-

ʥʦʣʘʢʪʦʥʘ. ʀʥʛʠʙʠʪʦʨʳ ɸʇʌ ʠ ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʙʣʦʢʘʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʨʘʧʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠ ʜʠʩʬʫʥʢʮʠʝʡ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʛʠʙʠʪʦʨʦʚ ɸʇʌ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʳ-

ʞʠʚʘʝʤʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʫʤʝʨʝʥʥʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ (ʉʂʌ ʦʪ 30 ʜʦ 

60 ʤʣ/ʤʠʥ/1,73 ʤ2). ʉʧʠʨʦʥʦʣʘʢʪʦʥ ʫʣʫʯʰʘʝʪ ʠʩʭʦʜʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʨʘʞʝʥʥʦʡ ʩʝʨʜʝʯ-

ʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʥʦ ʥʘʣʠʯʠʝ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʛʠʧʝʨ-

ʢʘʣʠʝʤʠʠ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʦʡ ʧʦʯʝʯʥʦʡ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʘʨʤʘʢʦʪʝʨʘʧʠʷ, ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴ, ʠʥʛʠʙʠʪʦʨʳ ɸʇʌ, ɹʈɸ, ʩʧʠʨʦʥʦʣʘʢʪʦʥ, ʜʠʛʦʢʩʠʥ. 

 

ʇʘʮʠʝʥʪʳ ʩ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʩʪʴʶ ʯʘʩʪʦ ʩʪʨʘʜʘʶʪ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʭʨʦ-

ʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʧʦʯʝʢ (ʍɹʇ). ʍɹʇ ʠ 

ʍʉʅ ʠʤʝʶʪ ʩʭʦʞʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝ-

ʭʘʥʠʟʤʳ ʠ ʦʙʱʠʝ ʦʨʛʘʥʳ-çʤʠʰʝʥʠè; ʩʦ-

ʩʫʱʝʩʪʚʫʷ, ʦʙʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷ 

ʫʩʢʦʨʷʶʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʷʛʦʱʘʶʪ ʠʭ 

ʪʝʯʝʥʠʝ [3]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʧʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʘ (49%) ʧʘʮʠʝʥʪʦʚ ʩ 

ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʩʪʨʘʜʘʶʪ 

ʍɹʇ. ʇʨʠʤʝʨʥʦ 44% ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʷ-

ʱʠʭʩʷ ʥʘ ʜʠʘʣʠʟʝ, ʩʪʨʘʜʘʶʪ ʩʝʨʜʝʯʥʦʡ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʠ ʫ ʧʦʣʦʚʠʥʳ ʠʟ ʥʠʭ 

ʩʥʠʞʝʥʘ ʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ. ʉʦʧʫʪʩʪʚʫʶ-

ʱʘʷ ʍɹʇ ʚʳʷʚʣʷʝʪʩʷ ʫ ʣʶʜʝʡ, ʩʪʨʘʜʘʶ-

ʱʠʭ ʜʠʘʙʝʪʦʤ, ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ 

ʠʣʠ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʧʦʯʝʢ [2]. 

ʇʨʠ ʣʝʯʝʥʠʠ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʩʪʠ ʪʘʢʠʤʠ ʚʘʞʥʳʤʠ ʣʝʢʘʨʩʪʚʘʤʠ ʢʘʢ ʠʥ-

ʛʠʙʠʪʦʨʳ ɸʇʌ, ɹʈɸ, ʩʧʠʨʦʥʦʣʘʢʪʦʥ ʠ ʜʠ-

ʛʦʢʩʠʥ, ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʦʙʦʯ-

ʥʳʭ ʵʬʬʝʢʪʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʯʝʯʥʦʡ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʦʥʠʤʘʥʠʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʧʦʣʴʟʦʡ ʠ 

ʚʨʝʜʦʤ ʧʨʠ ʣʝʯʝʥʠʠ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʠ. 

ʀʥʛʠʙʠʪʦʨʳ ɸʇʌ. ʀʥʛʠʙʠʪʦʨʳ ʘʥʛʠʦ-

ʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ ʷʚʣʷʶʪʩʷ 

ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʪʝʨʘʧʠʠ ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʫʣʫʯʰʘʶʪ ʚʳʞʠʚʘʝ-

ʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴʶ ʠ ʜʠʩʬʫʥʢʮʠʝʡ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʥʛʠʙʠʪʦʨʦʚ ɸʇʌ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠ-

ʩʪʦʣʠʯʝʩʢʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʩʪʴʶ [1, 5]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ 

ʚʳʞʠʚʘʝʤʦʩʪʠ, ʩʣʝʜʫʝʪ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ 

ʧʨʠʤʝʥʷʪʴ ʠʥʛʠʙʠʪʦʨʳ ɸʇʌ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʪʷʞʝʣʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, 
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ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʧʘʮʠʝʥʪʳ ʥʝ ʧʝʨʝʥʦʩʷʪ ʵʪʠ 

ʧʨʝʧʘʨʘʪʳ ʠʟ-ʟʘ ʛʠʧʝʨʢʘʣʠʝʤʠʠ ʠ ʜʠʩ-

ʬʫʥʢʮʠʠ ʧʦʯʝʢ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʫʤʝʨʝʥʥʦʡ 

ʠʣʠ ʪʷʞʝʣʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 

ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʪʝʨʘʧʠʶ ʥʠʟʢʠʤʠ ʜʦʟʘʤʠ 

ʠʥʛʠʙʠʪʦʨʦʚ ɸʇʌ (ʥʘʧʨʠʤʝʨ, ʣʠʟʠʥʦʧʨʠ-

ʣʘ ʦʪ 2,5 ʜʦ 5,0 ʤʛ) ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʜʦʟʫ ʧʦ-

ʩʪʝʧʝʥʥʦ ʧʨʠ ʪʱʘʪʝʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʬʫʥʢ-

ʮʠʠ ʧʦʯʝʢ ʠ ʵʣʝʢʪʨʦʣʠʪʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦ-

ʚʠ. 

ʄʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʯʘʩʪʦʪʳ ʧʦʯʝʯʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʚʢʣʶʯʘʶʪ ʥʘʯʘʣʦ ʪʝʨʘʧʠʠ ʠʥ-

ʛʠʙʠʪʦʨʘʤʠ ɸʇʌ, ʚʦʩʧʦʣʥʝʥʠʝ ʦʙʲʝʤʘ 

ʞʠʜʢʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʟʢʠʭ ʜʦʟ ʠ ʦʪ-

ʢʘʟ ʦʪ ʥʝʩʪʝʨʦʠʜʥʳʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-

ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʅʇɺʇ). ʇʦʚʳʰʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʢʨʝʘʪʠʥʠʥʘ, ʢʦʪʦʨʳʡ ʥʝ ʚʦʟʚʨʘ-

ʱʘʝʪʩʷ ʢ ʥʦʨʤʝ ʚʦ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ, ʤʦ-

ʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʨʝʥʦʚʘʩʢʫʣʷʨʥʦʝ ʟʘʙʦʣʝ-

ʚʘʥʠʝ, ʦʩʦʙʝʥʥʦ ʫ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ. 

ʋ ʦʜʥʦʡ ʪʨʝʪʠ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʠʙʦʣʝʝ 

ʪʷʞʝʣʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 

ʫʨʦʚʥʠ ʢʨʝʘʪʠʥʠʥʘ ʩʫʱʝʩʪʚʝʥʥʦ (>30%) 

ʧʦʚʳʰʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʭʦʜʥʦʡ 

ʬʫʥʢʮʠʠ ʧʦʯʝʢ, ʦʜʥʘʢʦ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʡ 

ʯʘʩʪʠ ʧʘʮʠʝʥʪʦʚ ʪʨʝʙʫʝʪʩʷ ʧʨʝʢʨʘʱʝʥʠʝ 

ʪʝʨʘʧʠʠ, ʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʫʨʦʚ-

ʥʠ ʢʨʝʘʪʠʥʠʥʘ ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʠʩʭʦʜʥʦʤʫ 

ʫʨʦʚʥʶ ʜʘʞʝ ʙʝʟ ʢʦʨʨʝʢʮʠʠ ʜʦʟʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʅʇɺʇ ʠ ʘʩʧʠʨʠʥʘ ʩ ʠʥ-

ʛʠʙʠʪʦʨʘʤʠ ɸʇʌ. ʇʨʠʝʤ ʥʝʩʪʝʨʦʠʜʥʳʭ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʫʭʫʜ-

ʰʘʝʪ ʩʦʩʪʦʷʥʠʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʨʦʪʠ-

ʚʦʜʝʡʩʪʚʫʶʪ ʧʦʣʝʟʥʳʤ ʵʬʬʝʢʪʘʤ ʠʥʛʠʙʠ-

ʪʦʨʦʚ ɸʇʌ, ʠʥʛʠʙʠʨʫʷ ʤʝʩʪʥʫʶ ʚʳʨʘʙʦʪ-

ʢʫ ʧʨʦʩʪʘʮʠʢʣʠʥʘ. ʇʘʮʠʝʥʪʳ ʩʦ ʩʥʠʞʝʥ-

ʥʦʡ ʧʦʯʝʯʥʦʡ ʧʝʨʬʫʟʠʝʡ ʠʟ-ʟʘ ʛʠʧʦʚʦʣʝ-

ʤʠʠ ʠʣʠ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʦʩʦ-

ʙʝʥʥʦ ʧʦʜʚʝʨʞʝʥʳ ʧʦʚʳʰʝʥʥʦʤʫ ʨʠʩʢʫ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʧʨʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʠʥʛʠʙʠʪʦ-

ʨʦʚ ɸʇʌ ʠ ʅʇɺʇ.  

ʇʨʠʤʝʥʝʥʠʝ ʘʩʧʠʨʠʥʘ ʤʦʞʝʪ ʪʘʢʞʝ 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʚʳʨʘʙʦʪʢʝ ʧʨʦʩʪʘʮʠʢʣʠʥʘ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʩʪʴʶ, ʧʨʠʥʠʤʘʶʱʠʭ ʠʥʛʠʙʠʪʦʨʳ ɸʇʌ, ʠ 

ʤʦʞʝʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ 

ʵʬʬʝʢʪʫ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʍʦʪʷ ʚ ʥʝʩʢʦʣʴ-

ʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʦʪ-

ʨʠʮʘʪʝʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʘʩʧʠ-

ʨʠʥʦʤ ʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ɸʇʌ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʤʝʪʘʘʥʘʣʠʟ 

ʯʝʪʳʨʝʭ ʢʨʫʧʥʳʭ ʧʣʘʮʝʙʦ-

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʠʥʛʠʙʠʪʦʨʳ ɸʇʌ ʫʣʫʯʰʘʶʪ ʚʳʞʠʚʘ-

ʝʤʦʩʪʴ ʜʘʞʝ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʘʩ-

ʧʠʨʠʥ. ʇʘʮʠʝʥʪʳ ʩ ʠʰʝʤʠʯʝʩʢʦʡ ʩʝʨʜʝʯ-

ʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʥʝ ʧʝʨʝ-

ʥʦʩʷʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʘʩʧʠʨʠʥ ʠ ʠʥʛʠʙʠʪʦʨ 

ɸʇʌ ʠʟ-ʟʘ ʧʦʯʝʯʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʩʪʘʣʢʠ-

ʚʘʶʪʩʷ ʩ ʪʨʫʜʥʦʡ ʜʠʣʝʤʤʦʡ. ɽʩʣʠ ʩʥʠʞʝ-

ʥʠʝ ʜʦʟʳ ʘʩʧʠʨʠʥʘ ʜʦ 81 ʤʛ ʥʝ ʫʣʫʯʰʘʝʪ 

ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʠʥʛʠʙʠʪʦʨʘ ɸʇʌ, ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʟʘʤʝʥʠʪʴ ʘʩʧʠʨʠʥ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʤ ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʪʘ-

ʢʠʤ ʢʘʢ ʢʣʦʧʠʜʦʛʨʝʣ. 

ɸʣʴʬʘ- ʠ ʙʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʳ. ʂʣʠ-

ʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʩʦʧʨʦʣʦʣʘ, ʢʘʨʚʝʜʠʣʦʣʘ ʠ ʤʝʪʦʧʨʦʣʦʣʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʧʨʝʧʘ-

ʨʘʪʦʚ ʩʥʠʞʘʝʪ ʩʤʝʨʪʥʦʩʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠ ʜʠʩʬʫʥʢ-

ʮʠʝʡ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʥʘ 35%. ʋ ʚʩʝʭ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 

ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʷʚʣʝʥʠʷ ʦʪ ʘʣʴʬʘ- ʠ ʙʝʪʘ-

ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʦʚ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴ, 

ʥʘʯʘʚ ʪʝʨʘʧʠʶ ʩ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ 

ʜʦʟʳ ʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʷ ʜʦʟʫ ʢʘʞ-

ʜr ʝ 2 ʥʝʜʝʣʠ. ʇʦʩʢʦʣʴʢʫ ʤʝʪʦʧʨʦʣʦʣ ʠ 

ʢʘʨʚʝʜʠʣʦʣ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʚʦʜʷʪʩʷ 

ʧʝʯʝʥʴʶ, ʵʪʠ ʧʨʝʧʘʨʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ 

ʙʝʟʦʧʘʩʥʳʤʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʯʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʯʝʤ ʥʘʜʦʣʦʣ ʠ ʘʪʝʥʦ-

ʣʦʣ, ʢʦʪʦʨʳʝ ʭʦʪʷ ʙʳ ʯʘʩʪʠʯʥʦ ʚʳʚʦʜʷʪʩʷ 

ʧʦʯʢʘʤʠ [4]. 

ʉʧʠʨʦʥʦʣʘʢʪʦʥ. ʅʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ 

ʧʨʠʤʝʥʝʥʠʝ ʩʧʠʨʦʥʦʣʘʢʪʦʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʫ ʢʦʪʦʨʳʭ 

ʉʂʌ ʤʝʥʝʝ 30 ʤʣ/ʤʠʥ/1,73 ʤ2, ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʝʛʦ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʉʂʌ ʦʪ 30 ʜʦ 60 ʤʣ/ʤʠʥ/1,73 ʤ2 ʚ ʜʦʟʝ ʥʝ 

ʚʳʰʝ 25 ʤʛ/ʩʫʪ. ʉʧʠʨʦʥʦʣʘʢʪʦʥ ʩʣʝʜʫʝʪ 

ʦʪʤʝʥʠʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʩʪʴʶ ʠ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʩʪʴʶ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʠʥʪʝʨʢʫʨʨʝʥʪʥʳʝ ʟʘ-

ʙʦʣʝʚʘʥʠʷ (ʪʘʢʠʝ ʢʘʢ ʜʠʘʨʝʷ), ʧʦʩʢʦʣʴʢʫ 

ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʢ ʛʠʧʝʨ-

ʢʘʣʠʝʤʠʠ. 

ɻʠʜʨʘʣʘʟʠʥ ʠ ʥʠʪʨʘʪʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʩʫʜʦʨʘʩʰʠʨʷʶʱʠʭ ʩʨʝʜʩʪʚ 

ʧʨʠ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦʢʘʟʳ-

ʚʘʶʪ, ʯʪʦ ʢʦʤʙʠʥʘʮʠʷ ʛʠʜʨʘʣʘʟʠʥʘ ʠ ʥʠʪ-
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ʨʘʪʘ ʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʧʨʠʥʠʤʘʶ-

ʱʠʤʠ ʧʨʘʟʦʟʠʥ. ʇʦʩʢʦʣʴʢʫ ʛʠʜʨʘʣʘʟʠʥ ʠ 

ʥʠʪʨʘʪʳ ʪʨʝʙʫʶʪ ʯʘʩʪʦʛʦ ʧʨʠʝʤʘ, ʵʪʦʪ ʨʝ-

ʞʠʤ ʣʝʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʫ ʧʘʮʠ-

ʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʢʦ-

ʪʦʨʳʝ ʥʝ ʧʝʨʝʥʦʩʷʪ ʠʥʛʠʙʠʪʦʨʳ ɸʇʌ ʠʣʠ 

ɹʈɸ. 

ɼʠʛʦʢʩʠʥ. ʅʘʧʝʨʩʪʷʥʢʘ ʷʚʣʷʝʪʩʷ ʩʪʘ-

ʨʝʡʰʠʤ ʩʨʝʜʩʪʚʦʤ ʣʝʯʝʥʠʷ ʩʝʨʜʝʯʥʦʡ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʘ ʜʠʛʦʢʩʠʥ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʘʟʥʘʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʜʣʷ ʣʝʯʝʥʠʷ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. 

ʇʦʩʢʦʣʴʢʫ ʢʣʠʨʝʥʩ ʜʠʛʦʢʩʠʥʘ ʣʠʥʝʡʥʦ ʟʘ-

ʚʠʩʠʪ ʦʪ ʉʂʌ, ʜʠʩʬʫʥʢʮʠʷ ʧʦʯʝʢ ʤʦʞʝʪ 

ʚʣʠʷʪʴ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʠʛʦʢ-

ʩʠʥʘ. ɼʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫ ʧʘʮʠ-

ʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ ʠ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴʶ ʪʝʨʘʧʠʶ ʜʠʛʦʢʩʠʥʦʤ ʩʣʝʜʫʝʪ 

ʥʘʯʠʥʘʪʴ ʙʝʟ ʥʘʛʨʫʟʦʯʥʦʡ ʜʦʟʳ ʠ ʧʦʜʜʝʨ-

ʞʠʚʘʪʴ ʚ ʥʠʟʢʦʡ ʜʦʟʝ (0,125 ʤʛ), ʚʦʟʤʦʞʥʦ, 

ʯʝʨʝʟ ʜʝʥʴ. 

ʅʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʙʫʜʫʱʠʭ ʣʝʢʘʨʩʪʚ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ ʠ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴʶ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʜʦʢʘʟʘʪʝʣʴ-

ʥʫʶ ʙʘʟʫ ʜʣʷ ʣʝʯʝʥʠʷ ʵʪʦʡ ʫʷʟʚʠʤʦʡ ʛʨʫʧ-

ʧʳ ʥʘʩʝʣʝʥʠʷ. 
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Abstract. Approximately 30-50% of patients with heart failure suffer from kidney failure 

(glomerular filtration rate (GFR) <60 ml/min/1.73 m22), and kidney failure is one of the strong-

est predictors of mortality in patients with heart failure. The article considers the pharmacother-

apy of heart failure in patients with renal failure. 

It was concluded that the survival of patients with heart failure may increase with the use of 

angiotensin-converting enzyme (ACE) inhibitors, angiotensin receptor blockers (ARBs), alpha- 

and beta-blockers, and spironolactone. ACE inhibitors and alpha and beta blockers are recom-

mended as standard therapy for patients with heart failure and left ventricular dysfunction. 

Evidence supports the use of ACE inhibitors to improve survival in patients with moderate re-

nal impairment (GFR 30 to 60 mL/min/1.73 m2). Spironolactone improves outcomes in patients 

with severe heart failure, but the presence of renal insufficiency increases the risk of hyperkale-

mia and limits the use of the drug in patients with severe renal insufficiency. 

Keywords: pharmacotherapy, heart failure, renal failure, ACE inhibitors, ARBs, spironolac-

tone, digoxin. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ, ʦʙʣʘʜʘʶʱʝʡ ʙʦʣʴʰʦʡ 

ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʦʩʦʙʝʥʥʦ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝ-

ʩʢʦʡ, ʙʝʟʛʨʘʥʠʯʥʳ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ï 

ʧʨʠʤʝʥʝʥʠʷ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʣʝʯʝʥʠʠ ʨʘʟʥʦʭʘʨʘʢʪʝʨʥʳʭ ʧʘʪʦʣʦʛʠʡ ʛʣʘʟ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʜʘʥ-

ʥʳʭ ʢʣʝʪʦʢ. ɹʦʣʝʝ ʪʦʛʦ, ʟʘ ʧʦʩʣʝʜʥʠʝ 2 ʛʦʜʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʯʥʦʡ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʨʝʛʠʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʫʩʧʝʰʥʦʩʪʴ ʧʨʠ ʣʝʯʝʥʠʠ ʨʘʟʥʳʭ ʦʬʪʘʣʴʤʦʣʦʛʠ-

ʯʝʩʢʠʭ ʙʦʣʝʟʥʷʭ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʪʚʦʣʦ-

ʚʳʭ ʢʣʝʪʦʢ ʚ ʣʝʯʝʥʠʠ ʛʣʘʟʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʦʟʨʘʩʪʥʘʷ ʤʘʢʫʣʷʨ-

ʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ ʩʝʪʯʘʪʢʠ, ʘʪʨʦʬʠʷ ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ, ʧʠʛʤʝʥʪʥʘʷ ʜʠʩʪʨʦʬʠʷ ʩʝʪʯʘʪ-

ʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʢʫʣʷʨʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ ʩʝʪʯʘʪʢʠ, ʘʪʨʦʬʠʷ ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ, ʧʠʛ-

ʤʝʥʪʥʘʷ ʜʠʩʪʨʦʬʠʷ ʩʝʪʯʘʪʢʠ, ʨʝʛʝʥʝʨʘʮʠʷ, ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ, ʧʘʪʦʣʦʛʠʷ ʦʨʛʘʥʘ ʟʨʝʥʠʷ. 

 

ɼʘʥʥʳʤʠ ʨʷʜʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ ʦʙʣʘʜʘʶʪ ʮʝʣʳʤ ʢʦʤ-

ʧʣʝʢʩʦʤ ʚʘʞʥʳʭ ʢʘʯʝʩʪʚ. ʉʪʚʦʣʦʚʳʝ ʢʣʝʪ-

ʢʠ ʩʧʦʩʦʙʥʳ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʩʣʝ ʨʘʟ-

ʣʠʯʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ; ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʝʥ 

ʩʠʥʪʝʟ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʫʙʩʪʘʥ-

ʮʠʡ, ʟʘ ʩʯʝʪ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʝ ʥʘ ʪʢʘʥʥʦʤ ʠ ʦʨʛʘʥʥʦʤ ʫʨʦʚʥʷʭ. 

ʐʠʨʦʢʦʩʧʝʢʪʦʨʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ʚʦʟʜʝʡ-

ʩʪʚʠʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʣʝʯʝʙʥʦʤ ʧʣʘʥʝ ʤʥʦʛʠʭ ʧʘʪʦʣʦʛʠʡ. ʇʝʨʚʦ-

ʥʘʯʘʣʴʥʦ ʢʣʝʪʦʯʥʘʷ ʪʝʨʘʧʠʷ (ʂʊ) ʙʳʣʘ 

ʧʨʠʥʷʪʘ ʚ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʘ 

ʟʘʪʝʤ, ʙʳʣʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʜʨʫ-

ʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ. ʆʜʥʘʢʦ, ʘʚʪʦʨʳ ʧʨʠ-

ʩʪʘʣʴʥʳʡ ʠʥʪʝʨʝʩ ʫʜʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʂʊ ʚ ʣʝʯʝʥʠʠ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ. ɼʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʫʪʚʝʨʞʜʘʶʪ, 

ʯʪʦ ʦʬʪʘʣʴʤʦʣʦʛʠ ï ʨʦʜʦʥʘʯʘʣʴʥʠʢʠ ʚ 

ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʝʨʘʧʠʠ ʚ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʠ ʧʦʚʨʝʞʜʝʥʥʦʡ ʪʢʘʥʠ [1]. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʚʦʟʨʘʩʪʥʘʷ ʤʘʢʫʣʷʨʥʘʷ ʜʝʛʝʥʝ-

ʨʘʮʠʷ (ɺʄɼ) ʩʝʪʯʘʪʢʠ. ʉʦʛʣʘʩʥʦ ʵʧʠʜʝ-

ʤʠʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʫʢʘʟʘʥʥʘʷ ʧʘʪʦ-

ʣʦʛʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʨʝʜʠ 15 ʯʝʣʦʚʝʢ ʥʘ 

1000 ʥʘʩʝʣʝʥʠʷ. ʈʘʟʚʠʪʠʝ ɺʄɼ ʩʦʧʨʦʚʦʞ-

ʜʘʝʪʩʷ ʚ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʭʨʦʥʠʯʝʩʢʠʤ ʧʘʪʦ-

ʣʦʛʠʯʝʩʢʠʤ ʧʦʨʘʞʝʥʠʝʤ ʤʘʢʫʣʳ (ʮʝʥ-

ʪʨʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ) ʠ ʩʥʠʞʝ-

ʥʠʝʤ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ, ʘ ʚ ʧʦʟʜʥʝʡ ï ʨʘʩ-

ʩʪʨʦʡʩʪʚʦʤ ʟʨʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʛʣʘʟʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʣʝʧʦʪʳ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠ-

ʝʡ. ʃʶʜʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʷʚʣʷʝʪʩʷ ʢʘ-

ʪʝʛʦʨʠʝʡ ʛʨʫʧʧʳ ʨʠʩʢʘ [2].  

ʊʘʢʦʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʩʦ 

ʩʪʦʨʦʥʳ ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʠʛ-

ʤʝʥʪʥʘʷ ʜʠʩʪʨʦʬʠʷ ʩʝʪʯʘʪʢʠ, ʷʚʣʷʝʪʩʷ ʩʦ-

ʚʦʢʫʧʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʚ ʟʦʥʝ ʧʠʛʤʝʥʪʥʦʛʦ 

ʵʧʠʪʝʣʠʷ ʩʝʪʯʘʪʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʦʬʪʘʣʴ-

ʤʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʥʥʝʤʫ ʚʳʷʚʣʝʥʠʶ ʚ ʦʙʣʘʩʪʠ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʟʚʝʪʚʣʝʥʠʡ ʧʠʛʤʝʥʪʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

ɼʘʥʥʳʝ ʜʠʩʪʨʦʬʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʛʠʙʝ-

ʣʴʶ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʪʨʦʩʪʢʦʚ ʩʚʝʪʦʯʫʚ-

ʩʪʚʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ (ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ) ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʛʝʤʝʨʘʣʦʧʠʠ [3]. 
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ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʧʪʠʤʘʣʴʥʳʭ ʣʝʯʝʙ-

ʥʳʭ ʧʣʘʥʦʚ ʧʦ ʣʝʯʝʥʠʶ ʚʦʟʨʘʩʪʥʦʡ ʤʘʢʫ-

ʣʷʨʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ [4]. 

ʇʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ ʘʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝ-

ʥʝʥʠʡ ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ (ɿʅ) ï ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʝ. ɺʦʩʧʘʣʝʥʠʝ ɿʅ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ 

ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ɺʄɼ. ɼʠʩʪʨʦʬʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʩʝʪʯʘʪʢʠ, ʥʝʨʝʜʢʦ ʥʦʩʷʪ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ [5]. ɸʚʪʦʨʳ ʚʳ-

ʷʚʠʣʠ, ʯʪʦ ʘʪʨʦʬʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʟʨʠ-

ʪʝʣʴʥʦʛʦ ʥʝʨʚʘ ʚʩʝʛʜʘ ʩʦʧʨʷʞʝʥʦ ʩ ʫʭʫʜ-

ʰʝʥʠʝʤ ʟʨʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʝʛʦ ʦʩʪʨʦ-

ʪʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʧʨʠʚʦʜʠʪ ʢ ʦʩʚʝʪʣʝʥʠʶ 

ʜʠʩʢʘ ɿʅ ʠ ʩʫʞʝʥʠʶ ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʫʥʢʘ. 

ʇʦ ʧʨʠʯʠʥʝ ʘʢʪʠʚʥʦʛʦ ʘʪʨʦʬʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʩʥʠʞʘʝʪʩʷ ʦʩʪʨʦʪʘ ʟʨʝʥʠʷ [6]. 

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʚʦʟʨʘʩʪʥʦʡ 

ʤʘʢʫʣʷʨʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʬʘʨʤʘ-

ʢʦʣʦʛʠʯʝʩʢʠʡ, ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʦ-

ʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʙʷ ʠʥʛʠʙʠʪʦʨʳ ʘʥ-

ʛʠʦʛʝʥʝʟʘ (ʄʘʢʫʛʝʥ, ɸʚʘʩʪʠʥ, ʠ ʜʨ.) ʠ ʛʦʨ-

ʤʦʥʦʪʝʨʘʧʠʷ.  

ɺ ʩʦʩʪʘʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ 

ʚʢʣʶʯʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʝʭʥʠʢʠ, ʢʘʢ 

ʪʨʘʥʩʧʫʧʠʣʣʷʨʥʘʷ ʪʝʨʤʦʪʝʨʘʧʠʠʷ, ʣʘʟʝʨ-

ʥʘʷ ʪʝʨʘʧʠʷ, ʠ ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ 

ʩ ʚʝʨʪʝʧʦʨʬʠʨʠʥʦʤ [4].  

ɸʚʪʦʨʳ ʚʳʷʚʣʷʣʠ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ, ʧʨʠʤʝʥʷʝʤʳʡ ʧʨʠ ʣʝʯʝʥʠʠ ɺʄɼ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʧʘʪʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟ-

ʤʝʥʝʥʠʡ, ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ 

ʢʣʝʪʦʢ ʩʝʪʯʘʪʢʠ, ʩʪʠʤʫʣʷʮʠʝʡ ʚʥʫʪʨʠʢʣʝ-

ʪʦʯʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ 

ʪʢʘʥʝʡ ʛʣʘʟʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʝʛʦ ʟʨʝʥʠʷ [7]. 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʠ ʚʣʘʞʥʦʡ 

ʬʦʨʤʝ ɺʄɼ ʮʝʣʴ ʣʝʯʝʙʥʦʛʦ ʧʣʘʥʘ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʂʫʮʝʥʪʠʩʘ. ɽʛʦ ʠʩ-

ʧʦʣʴʟʫʶʪ ʧʦ 0,5 ʤʛ ʚ ʚʠʜʝ ʠʥʲʝʢʮʠʠ ʚ 

ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ ʢʘʞʜʳʡ ʤʝʩʷʮ [8].  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʟʨʘʩʪʥʘʷ 

ʤʘʢʫʣʷʨʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʣʝʯʝʥʠʷ ʠʣʠ ʧʦʟʜʥʝʤ ʝʛʦ ʚʚʝʜʝʥʠʠ ʤʦʞʝʪ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ, ʬʦʨʤʠʨʫʷ ʢʨʦʚʦʠʟʣʠʷ-

ʥʠʝ, ʦʪʩʣʦʡʢʘ ʩʝʪʯʘʪʢʠ, ʢʘʪʘʨʘʢʪʘ. ʅʝʨʝʜ-

ʢʦ ʦʪʤʝʯʘʝʪʩʷ ʨʝʮʠʜʠʚ ʧʘʪʦʣʦʛʠʠ ʩ ʨʘʟʚʠ-

ʪʠʝʤ ʧʦʩʪʝʧʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ 

ɺʄɼ ʤʥʦʛʦʢʨʘʪʥʦ-ʧʦʚʪʦʨʥʳʭ ʠʥʲʝʢʮʠʡ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʮʠʨʫʝʪ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʪʢʘʥʠ ʛʣʘʟʘ ʢ ʣʝʢʘʨʩʪʚʘʤ, 

ʧʨʠʚʦʜʷ ʢ ʩʥʠʞʝʥʠʶ ʠʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ [6]. 

ʇʨʠ ʣʝʯʝʥʠʠ ʧʠʛʤʝʥʪʥʦʡ ʜʠʩʪʨʦʬʠʠ 

ʩʝʪʯʘʪʢʠ ʘʚʪʦʨʳ ʧʨʠʜʘʶʪ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʤʝʪʦʜʫ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʥʠʟʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ 

ʪʝʨʘʧʠʠ ʧʦʜʪʦʣʢʥʫʣʦ ʦʬʪʘʣʴʤʦʣʦʛʦʚ ʥʘ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʤʝʪʦʜʘ ʚ ʣʝʯʝʥʠʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʆʜ-

ʥʠʤ ʠʟ ʫʩʧʝʰʥʳʭ ʤʝʪʦʜʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 

ʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʢʘ ʰʫʥʪʠʨʦʚʘʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʫʯʝʥʥʳʤʠ 

ɸ.ɼ. ʈʦʤʘʱʝʥʢʦ ʠ ɸ.ɺ. ʂʦʚʘʣʝʚʦʤ. ʀʭ ʤʝ-

ʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʚʝʜʝʥʠʠ ʩʪʨʦʤʘʣʴʥʳʭ 

ʢʣʝʪʦʢ ʚ ʧʘʨʘʙʫʣʴʙʘʨʥʫʶ ʢʣʝʪʯʘʪʢʫ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥ-

ʥʦʛʦ ʤʝʪʦʜʘ (ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʤʝʟʝʥʭʠ-

ʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʜʣʠʪʝʣʴʥʳʡ 

ʩʨʦʢ ʚʳʧʦʣʥʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʷ ʢʣʝʪʦʯʥʦʡ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ), 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï ʚʳʩʦʢʘ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʘʚʪʦʨʳ ʩʪʘʨʘʶʪʩʷ ʫʤʝʥʴ-

ʰʘʪʴ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʤʝʟʝʥʭʠʤʘʣʴ-

ʥʳʭ ʢʣʝʪʦʢ, ʠ ʧʨʠʤʝʥʷʪʴ ʢʣʝʪʦʯʥʫʶ ʪʝʨʘ-

ʧʠʶ ʥʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʚʩʝʭ 

ʪʢʘʥʷʭ ʛʣʘʟʥʠʮʳ [8]. 

ɸʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʟʨʠʪʝʣʴʥʦʛʦ 

ʥʝʨʚʘ ʥʝʨʝʜʢʦ ʣʝʯʘʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʦʧʝʨʘ-

ʪʠʚʥʦʡ ʪʝʨʘʧʠʠ. ɹʘʟʠʩʥʳʤʠ ʤʝʪʦʜʘʤʠ ʭʠ-

ʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚʘ-

ʟʦʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʧʝʨʘʮʠʠ, ʢʘʪʝʨʠʟʘ-

ʮʠʷ ʩʫʙʪʝʥʦʥʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʚʚʝʜʝʥʠʝʤ 

ʚ ʵʪʫ ʟʦʥʫ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʠʤʧʣʘʥʪʘʮʠʷ ʵʣʝʢʪʨʦʜʦʚ ʢ ʜʠʩʢʫ ɿʅ. ʊʘʢ-

ʞʝ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʝʢʦʤʝʥʜʫʶʪ 

ʧʨʠʥʠʤʘʪʴ ʪʨʘʥʩʧʣʘʥʪʘʮʠʶ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʠʤʝʨ, ʫʯʘʩʪʢʘ ʛʣʘʟʦ-

ʜʚʠʛʘʪʝʣʴʥʳʭ ʤʳʰʮ ʠʣʠ ʩʦʙʩʪʚʝʥʥʦʡ ʞʠ-

ʨʦʚʦʡ ʪʢʘʥʠ [9]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʤʝ-

ʯʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʤʘʪʝʨʠʘʣʘ ɸʣʣʦ-

ʧʣʘʥʪ ʧʨʠ ʘʪʨʦʬʠʠ ɿʅ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʦʥ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʢʨʦʚʝ-

ʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ɹʠʦʤʘʪʝʨʠʘʣ ɸʣʣʦʧʣʘʥʪ 

ʷʚʣʷʝʪʩʷ ʧʣʘʩʪʠʥʢʦʡ ʜʦʥʦʨʩʢʦʡ ʢʦʥʩʝʨʚʠ-

ʨʦʚʘʥʥʦʡ ʪʢʘʥʠ ʩ ʥʘʣʠʯʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ 

ʚʳʝʤʢʠ ʜʣʷ ɿʅ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʘʪʨʦʬʠʠ ʟʨʠʪʝʣʴ-

ʥʦʛʦ ʥʝʨʚʘ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʯʘʩʪʦ-

ʪʳ ʩʣʝʧʦʪʳ ʠ ʩʣʘʙʦʚʠʜʝʥʠʷ ʧʨʠ. ʃʝʯʝʙʥʘʷ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʩʢʦʨʝʥʠʷ ʦʨʛʘʥʦʪʠʧʠʯʝʩʢʦʡ ʨʝʛʝʥʝʨʘʮʠʠ 

ɿʅ ʧʨʠ ʧʦʤʦʱʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʢʦʩʪʥʦ-

ʛʦ ʤʦʟʛʘ [10]. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʠʟʣʦʞʝʥ-

ʥʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

1. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʬʪʘʣʴʤʦʣʦʛʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ 

ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ, ʥʦ ʠ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʦ-

ʣʦʛʠʠ. 

2. ʉʦʚʨʝʤʝʥʥʘʷ ʦʬʪʘʣʴʤʦʣʦʛʠʷ ʨʘʩʧʦ-

ʣʘʛʘʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʥʘʫʯʥʳʤʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʧʨʘʢʪʠ-

ʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʤʦ-

ʜʠʬʠʢʘʮʠʶ ʤʝʪʦʜʠʢ ʧʨʠʤʝʥʝʥʠʷ ʩʪʚʦʣʦ-

ʚʳʭ ʢʣʝʪʦʢ ʚ ʣʝʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʦʨʘʞʝ-

ʥʠʡ ʦʨʛʘʥʦʚ ʟʨʝʥʠʷ. 
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Abstract. The advantages of using cell therapy, which is very popular at present, in clinical 

practice, especially ophthalmology, are limitless. The urgency of the rapid introduction of a new 

direction in medicine ï the use of stem cells in the treatment of various eye pathologies, includ-

ing degenerative diseases, gives the unique biological characteristics of these cells. Moreover, 

over the past 2 years, the therapeutic effectiveness of cell transplantation has registered high 

success in the treatment of various ophthalmic diseases. In this study, the possibility of using 

stem cells in the treatment of ocular pathological processes, such as age-related macular degen-

eration of the retina, optic nerve atrophy, retinal pigmented dystrophy, is considered. 
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phy, regeneration, stem cells, pathology of the organ of vision. 



43 

- ʅʘʫʢʠ ʦ ɿʝʤʣʝ - 

 

International Journal of Humanities and Natural Sciences, vol. 9-2 (72), 2022 

ʆʇʓʊ ʄɸʊɽʄɸʊʀʏɽʉʂʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ɻʀɼʈʆɻʈɸʌɸ ʉʊʆʂɸ ʈɽʂ 

(ʅɸ ʇʈʀʄɽʈɽ ʈɽʂʀ ʄɪʐɸ ʊɽʈʈʀʊʆʈʀʀ ʈɽʉʇʋɹʃʀʂʀ ʊɸʊɸʈʉʊɸʅ) 

 

ɺ.ʇ. ɻʦʨʙʫʥʦʚʘ, ʤʣ. ʥʘʫʯ. ʩʦʪʨ. 

ɸ.ʊ. ɻʦʨʰʢʦʚʘ, ʢʘʥʜ. ʛʝʦʛʨʘʬ. ʥʘʫʢ, ʚʝʜ. ʥʘʫʯ. ʩʦʪʨ. 

ʆ.ʅ. ʋʨʙʘʥʦʚʘ, ʩʪ. ʥʘʫʯ. ʩʦʪʨ. 

ʅ.ɺ. ɹʦʨʪʥʠʢʦʚʘ, ʥʘʫʯ. ʩʦʪʨ. 

ʈ.ɸ. ʈʳʢʦʚ, ʤʣ. ʥʘʫʯ. ʩʦʪʨ. 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨ-

ʩʪʘʥ 

(ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ) 

 

DOI:10.24412/2500-1000-2022-9-2-43-46 

 

ɸʥʥʦʪʘʮʠʷ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʛʠʜʨʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʚʥʦ, ʦʜʥʘʢʦ ʧʦ-

ʩʪʨʦʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʝʣʝʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ çɻʠʜʨʦʛʨʘʬè ï 

ʵʪʦ ʜʦʩʪʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʥʘʫʯʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʚʭʦʜʘ ʚ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʧʦʜʛʦʪʦʚʢʫ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʂʦʤʧʣʝʢʩ 

ʦʧʠʩʳʚʘʝʪ ʚʩʝ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʟʝʤʥʳʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ 

ʮʠʢʣ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʪʦʢ, ʛʠʜʨʦʛʨʘʬ. 

 

ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ çɻʠʜʨʦʛʨʘʬè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʩ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʧʠʩʳʚʘʶʱʫʶ ʧʨʦ-

ʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚ ʙʘʩʩʝʡʥʘʭ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [1]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ 

ʤʦʜʝʣʠ ʧʦʣʫʯʘʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʝ ʛʠʜʨʦ-

ʛʨʘʬʳ ʩʪʦʢʘ ʚ ʟʘʤʳʢʘʶʱʝʤ ʩʪʚʦʨʝ.  

ʉ 70-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʤʦʜʝʣʴ ʨʘʟʨʘ-

ʙʘʪʳʚʘʣʘʩʴ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ 

ʖ.ɹ. ɺʠʥʦʛʨʘʜʦʚʘ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʛʠʜ-

ʨʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ (ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ) [1]. 

ʆʙʲʝʢʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣ 

ʙʘʩʩʝʡʥ ʨʝʢʠ ʄʝʰʘ (ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʂʘ-

ʤʳ). ɹʘʩʩʝʡʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʦʩʪʦʢʝ ɽʚʨʦ-

ʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʚ ʛʨʘʥʠʮʘʭ ʈʝʩʧʫʙ-

ʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʩʦ-

ʩʪʘʚʣʷʝʪ 4180 ʢʤ2 [2]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʋʥʠʚʝʨʩʘʣʴʥʘʷ 

ʤʦʜʝʣʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ çɻʠʜʨʦʛʨʘʬè ʦʙ-

ʣʘʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʚʳʜʝʣʷʶʱʠʤʠ ʝʝ 

ʩʨʝʜʠ ʜʨʫʛʠʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʚʭʦʜʘ ʚ 

ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʤʝʪʝʦ-

ʨʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ï ʩʫʪʦʯʥʳʝ (ʯʘ-

ʩʦʚʳʝ) ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʜʝ-

ʬʠʮʠʪʘ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʩʣʦʷ ʦʩʘʜʢʦʚ, 

ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ [3]. 

ɺʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʤʦʜʝʣʴ ʩʣʫʞʘʪ 

ʩʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʘ-

ʜʝʥʠʷ ʦʩʘʜʢʦʚ (ʧʨʠ ʥʘʣʠʯʠʠ) ʜʣʷ ʢʘʞʜʦʡ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʚ ʧʨʝʜʝʣʘʭ 

ʠʣʠ ʚʙʣʠʟʠ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ [3]. ɼʣʷ ʤʦ-

ʜʝʣʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʙʨʘʥʳ ʯʝʪʳʨʝ 

ʤʝʪʝʦʩʪʘʥʮʠʠ: ɸʨʩʢ 27593, ʂʘʟʘʥʴ 27595, 

ɺʷʪʩʢʠʝ ʇʦʣʷʥʳ 28502, ʏʠʩʪʦʧʦʣʴ 28602. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʚʝʨʦʯʥʳʭ ʜʘʥʥʳʭ ʚ ʤʦ-

ʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʦ ʝʞʝʩʫʪʦʯ-

ʥʳʭ ʨʘʩʭʦʜʘʭ ʥʘ ʧʦʩʪʫ ʇʝʩʪʨʝʮʳ ʚ ʧʝʨʠʦʜ 

ʩ 2001 ʧʦ 2018 ʛʛ. ɼʣʷ ʵʪʦʛʦ ʛʠʜʨʦʧʦʩʪʘ 

ʜʘʥʥʳʝ ʦ ʝʞʝʜʥʝʚʥʳʭ ʨʘʩʭʦʜʘʭ ʚʦʜʳ ʙʳʣʠ 

ʚʟʷʪʳ ʥʘ ʩʘʡʪʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ɸʀʉ 

ɻʄɺʆ) [4]. 

ʄʦʜʝʣʴ çɻʠʜʨʦʛʨʘʬè ʦʧʠʩʳʚʘʝʪ ʚʩʝ 

ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ, ʩʦʩʪʘʚʣʷ-

ʶʱʠʝ ʥʘʟʝʤʥʳʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʮʝʩʩʳ ʜʠʥʘʤʠʢʠ ʪʝʧʣʘ ʠ 

ʚʣʘʛʠ ʚ ʧʦʯʚʝʥʥʦʡ ʢʦʣʦʥʢʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʣʶʙʳʭ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚʢʣʶʯʘʷ ʪʝʨʨʠ-
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ʪʦʨʠʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʤʥʦʛʦʣʝʪʥʝʡ 

ʤʝʨʟʣʦʪʳ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝ-

ʥʦ ʟʘ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2018 ʛʛ. ʜʣʷ ʙʘʩʩʝʡ-

ʥʘ ʨ. ʄʝʰʘ ʩ ʝʝ ʧʨʠʪʦʢʘʤʠ. ʇʦʩʨʝʜʩʪʚʦʤ 

ʢʘʣʠʙʨʦʚʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʜʝʣʠ ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʩʫʪʦʯʥʳʭ ʛʠʜʨʦ-

ʛʨʘʬʦʚ ʩʪʦʢʘ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʇʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʚʘʨʠʘʥʪʳ ʨʘʩʩʯʠʪʘʥʥʳʭ ʠ ʥʘʙʣʶʜʝʥʥʳʭ ʛʠʜʨʦʛʨʘʬʦʚ ʩʪʦʢʘ ʚʦʜʳ 

 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴ-

ʟʦʚʘʣʩʷ ʢʨʠʪʝʨʠʡ ʅʵʰʘ-ʉʘʪʢʣʠʬʬʘ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʡ ʚ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʠ ʜʣʷ ʦʮʝʥʢʠ ʩʭʦʜʠʤʦʩʪʠ ʨʘʩʩʯʠʪʘʥ-

ʥʳʭ ʠ ʥʘʙʣʶʜʝʥʥʳʭ ʨʷʜʦʚ ʩʪʦʢʘ [5]. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʩʫʪʦʯʥʳʝ ʜʘʥʥʳʝ ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ 

ʤʦʜʝʣʠ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʨʠʪʝʨʠʠ ʢʘʯʝ-

ʩʪʚʘ. ɼʣʷ ʧʝʨʚʦʛʦ ʚʘʨʠʘʥʪʘ ï 0.61, ʜʣʷ ʚʪʦ-

ʨʦʛʦ ï 0.59. ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʨʘʟʣʠʯʠʷ ʤʦʜʝʣʝʡ ʧʦ ʢʨʠʪʝʨʠʶ ʢʘʯʝʩʪʚʘ 

ʅʵʰʘ-ʉʘʪʢʣʠʬʬʘ ʷʚʣʷʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʳʤʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʢʨʠʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʞʝʛʦʜ-

ʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʨʝʚʳʰʝʥʠʷ ʤʘʢʩʠ-

ʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ï ʢʨʠʚʳʝ ʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʠ. 

ʂʨʠʚʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ī ʢʨʠʚʘʷ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ 

ʠʣʠ ʧʨʝʚʳʰʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʚʝʣʠʯʠ-

ʥ  r[3]. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʨʠʚʳʝ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ, 

ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʝʥʥʳʭ ʜʘʥ-

ʥʳʭ ʠ ʜʘʥʥʳʭ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʢʘʣʠʙʨʦʚʢʠ ʢʦʨʨʝʢʪʠʨʫʶ-

ʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ʂʨʠʚʳʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

 

ʃʝʛʢʦ ʚʠʜʝʪʴ, ʯʪʦ ʢʨʠʚʘʷ, ʨʘʩʩʯʠʪʘʥʥʘʷ 

ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʚʦʛʦ 

ʚʘʨʠʘʥʪʘ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

(ʛʦʣʫʙʘʷ), ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʤ ʛʨʘʬʠʢʝ ʥʝ 

ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʙʣʶʜʝʥʥʦʡ ʢʨʠʚʦʡ ʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʨʘʩʭʦʞʜʝ-

ʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 100 ʤ3/ʩ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚʪʦʨʘʷ ʢʨʠʚʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʘʙʣʶʜʝʥʥʦʡ ʠʩʢʣʶʯʠʪʝʣʴ-

ʥʦ ʥʘ çʭʚʦʩʪʘʭè ʛʨʘʬʠʢʘ. 

ʋʯʠʪʳʚʘʷ ʚʩʝ ʚʳʧʦʣʥʝʥʥʳʝ ʘʥʘʣʠʟʳ 

ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʝʡ, ʥʘʠʙʦʣʝʝ ʨʘʟʫʤʥʳʤ ʨʝ-
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ʰʝʥʠʝʤ ʙʫʜʝʪ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʛʠʜʨʦ-

ʛʨʘʬʫ ʩʪʦʢʘ, ʧʦʩʪʨʦʝʥʥʦʤʫ ʧʨʠ ʚʪʦʨʦʤ ʚʘ-

ʨʠʘʥʪʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ɸʥʘʣʠʟʠʨʫʷ ʚʳʙʨʘʥʥʳʡ ʚʘʨʠʘʥʪ ʤʦʜʝ-

ʣʠ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʥʝʢʦʪʦʨʳʝ ʥʝʩʦʚʧʘʜʝ-

ʥʠʷ ʚ ʧʠʢʘʭ. ɺ 2011 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝ-

ʚʳʰʝʥʠʝ ʥʘʙʣʶʜʝʥʥʦʛʦ ʩʪʦʢʘ ʥʘʜ ʨʘʩʩʯʠ-

ʪʘʥʥʳʤ ʥʘ 36 ʤ3/ʩ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ 2014 

ʛʦʜʫ ʦʙʨʘʪʥʘʷ ʢʘʨʪʠʥʘ. 

ɺ ʵʪʠ ʞʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʘʤʳʡ ʥʠʟ-

ʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʅʵʰʘ-ʉʘʪʢʣʠʬʬʘ. 

ɼʣʷ 2011 ʛ. ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 0.4. ʕʪʦ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʵʪʦ ʧʝʨʚʳʡ ʛʦʜ 

ʤʦʜʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʩ 2011 ʧʦ 2018 ʛʛ. ʅʝ 

ʫʯʠʪʳʚʘʶʪʩʷ ʜʘʥʥʳʝ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ 

2011 ʛ., ʦʜʥʘʢʦ ʠʭ ʫʯʝʪ ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ 

ʤʦʜʝʣʠ (ʪʦ ʝʩʪʴ ʨʘʩʰʠʨʝʥʠʝ ʧʝʨʠʦʜʘ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ) ʫʣʫʯʰʠʣʦ ʙʳ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘ 2011 ʛ. ɺ 2014 ʛ. ʧʦʢʘʟʘ-

ʪʝʣʴ ʢʘʯʝʩʪʚʘ ʨʘʚʝʥ -0.3. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʪʝʧʣʘʷ ʠ ʤʘ-

ʣʦʩʥʝʞʥʘʷ ʟʠʤʘ, ʯʪʦ ʩʥʠʟʠʣʦ ʠ ʩʛʣʘʜʠʣʦ 

ʥʘʙʣʶʜʝʥʥʳʡ ʩʪʦʢ, ʯʪʦ ʥʝ ʥʘʰʣʦ ʜʦʣʞʥʦ-

ʛʦ ʦʪʨʘʞʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʟʘ ʵʪʦʪ ʛʦʜ, ʧʦʩʢʦʣʴʢʫ ʯʠʩʣʦʚʳʝ ʧʘʨʘ-

ʤʝʪʨʳ ʤʦʜʝʣʠ (ʢʨʦʤʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫ-

ʭʘ, ʩʣʦʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ) ʦʜʠʥʘʢʦʚʳ 

ʜʣʷ ʚʩʝʭ ʣʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʦʩʷʪ ʫʩʨʝʜ-

ʥʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʇʨʦʚʝʨʢʘ ʩʭʦʜʠʤʦʩʪʠ ʢʨʠʚʳʭ ʦʙʝʩʧʝ-

ʯʝʥʥʦʩʪʠ ʢʨʠʪʝʨʠʝʤ ʅʵʰʘ-ʉʘʪʢʣʠʬʬʘ 

ʥʘʙʣʶʜʝʥʥʳʭ ʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʨʘʩʭʦʜʦʚ 

ʧʦʩʪʨʦʝʥʥʳʭ ʛʠʜʨʦʛʨʘʬʦʚ ʧʦʢʘʟʘʣʘ ʚʳʩʦ-

ʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʛʦʚʦʨʠʪʴ ʦʙ ʫʜʘʯʥʦʤ ʧʨʠʤʝ-

ʥʝʥʠʠ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʛʠʜʨʦʛʨʘʬʘ ʩʪʦʢʘ.  
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Abstract. Mathematical methods in hydrology have been used for a long time, however, the 

construction of complex models implemented in the Hydrograph software package is a relatively 

recent achievement, actively used in scientific research. Standard meteorological information is 

used as the meteorological input to the model, which simplifies the preparation of input data. 

The complex describes all the processes of runoff formation that make up the terrestrial hydro-

logical cycle. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʉʦʙʘʢʠʥʩʢʠʭ 

ʦʟʝʨ ɿʝʣʝʥʦʜʦʣʴʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ (ʈʊ), ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ 

ʟʘʥʝʩʝʥʳ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʊ ʠ 

ʠʤʝʶʪ ʩʪʘʪʫʩ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʦʙʦʩʥʦʚʘʥʠʝʤ 

ʧʨʠʩʚʦʝʥʠʷ ʩʪʘʪʫʩʘ ʧʦʩʣʫʞʠʣʦ ʧʦʣʦʞʝʥʠʝ ʦ ʩʦʭʨʘʥʝʥʠʠ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʊ. ʈʦʩʪ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʩʠʩʪʝʤʫ ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʥʝʧʦʧʨʘʚʠʤʳʡ ʫʱʝʨʙ ʭʨʫʧʢʦʡ ʵʢʦʩʠʩʪʝʤʝ 

ʦʟʝʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʦʟʝʨʘ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʢʘʨʩʪ, ʙʠʦʨʘʟ-

ʥʦʦʙʨʘʟʠʝ. 

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʚ ʦʜʠʥʘʢʦʚʳʭ ʛʝʦʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʜʦʸʤʦʚ ʠ ʚʦʜʦʪʦ-

ʢʦʚ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʛʝʥʝʪʠʯʝʩʢʫʶ ʦʜʥʦʨʦʜ-

ʥʦʩʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʛʠʜʨʦʛʨʘ-

ʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʀʟ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʭ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʠʩʪʝʤʫ ʚʦʜʦʸʤʦʚ ʧʘ-

ʣʝʦʜʦʣʠʥʳ ɺʦʣʛʠ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ ʢʨʫʧ-

ʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʦʟʸʨ ʂʘʙʘʥ ʠ ʮʝʧʴ ʦʟʸʨ 

ʃʘʠʰʝʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, 

ʑʝʨʙʘʢʦʚʩʢʫʶ ʩʠʩʪʝʤʫ ï ʢʘʩʢʘʜ ʜʠʩʛʘʨ-

ʤʦʥʠʯʥʳʭ ɻʦʣʫʙʳʭ ʦʟʸʨ ʧʦʡʤʳ ʂʘʟʘʥʢʠ, 

ʩʠʩʪʝʤʫ ʧʦʡʤʝʥʥʳʭ ʦʟʸʨ ʧʘʣʝʦʜʦʣʠʥʳ 

ʂʘʤʳ ʩ ʧʦʜʩʠʩʪʝʤʘʤʠ ʉʦʙʦʣʝʢʦʚʩʢʠʭ ʦʟʸʨ 

ʠ ʚʦʜʦʸʤʘʤʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʅʠʞ-

ʥʷʷ ʂʘʤʘè, ʀʞʩʢʠʡ ʦʟʸʨʥʳʡ ʢʦʤʧʣʝʢʩ. 

ʆʛʨʘʥʠʯʠʚʘʶʪ ʦʜʥʦʨʦʜʥʳʝ ʛʠʜʨʦʛʨʘʬʠʯʝ-

ʩʢʠʝ ʩʠʩʪʝʤʳ ʩʭʦʜʷʱʠʝʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʨʘʟʥʦʸʤ-

ʢʦʩʪʥʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ 

ʠ ʢʨʫʧʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʜʨʝʥʳ. 

ɺ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʩʝʛʦʜʥʷ ʚʳʟʳʚʘʝʪ 

ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʛʨʝʙʥʝ 

ɺʷʟʦʚʩʢʠʭ ʛʦʨ ʩʠʩʪʝʤʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ 

ʢʘʨʩʪʦʚʳʭ ʉʦʙʘʢʠʥʩʢʠʭ ʦʟʸʨ ɿʝʣʝʥʦʜʦʣʴ-

ʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ. ʂʘʩʢʘʜ ʠʟ ʩʝʤʠ ʚʦʜʦʸʤʦʚ ʨʘʩ-

ʧʦʣʦʞʝʥ ʚʜʦʣʴ ʦʜʥʦʡ ʠʟʚʠʣʠʩʪʦʡ ʣʠʥʠʠ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦ-ʨʘʩʯʣʝʥʝʥʥʦʡ ʨʘʚʥʠʥʝ ʚʜʦʣʴ 

ʧʨʘʚʦʛʦ ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ ɺʦʣʛʠ (ʂʫʡʙʳ-

ʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ) ʤʝʞʜʫ 

ʜ. ʋʣʠʪʠʥʦ ʠ ʧ. ʅʘʙʝʨʝʞʥʳʡ (ʙʳʚʰʠʡ 

ʥ.ʧ. ʉʦʙʘʢʠʥʦ). ʊʝʨʨʠʪʦʨʠʷ ʨʘʩʧʘʭʘʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʜ ʩʘʤʳʡ ʫʨʝʟ ʚʦʜʳ. ʇʦʯ-

ʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʥʦʚʠʜʥʦ-

ʩʪʷʤʠ ʩʝʨʳʭ ʣʝʩʥʳʭ ʠ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ. ɼʚʘ ʠʟ ʢʘʩʢʘʜʘ ʉʦʙʘ-

ʢʠʥʩʢʠʭ ʦʟʸʨ (ʦʟ. ʇʨʦʚʘʣʴʥʦʝ ʠ 

ʦʟ. ʉʦʙʘʢʠʥʦ) ʟʘʥʝʩʝʥʳ ʚ ʩʧʠʩʦʢ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʝʩ-

ʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ [1]. ʆʟʝʨʘ ʢʘʨʩʪʦʚʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʝʙʦʣʴʰʠʝ, ʧʣʦʱʘʜʴʶ ʦʪ 

0.1 ʛʘ ʜʦ 0.25 ʛʘ, ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʩ ʛʣʫʙʠ-

ʥʘʤʠ ʦʪ 1 ʜʦ 9 ʤ. ʈʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʟʝʨ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʇʨʠ-

ʚʦʣʞʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ (ʇʨʝʜʚʦʣʞʩʢʘʷ 

ʘʥʪʠʢʣʠʟʘ), ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʚʦʟ-

ʚʳʰʝʥʥʦʝ ʩʣʦʞʝʥʥʦʝ ʧʦʨʦʜʘʤʠ ʚʝʨʭʥʝ-

ʧʝʨʤʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʣʘʪʦ. ʈʝʣʴʝʬ ʤʝʩʪʥʦ-

ʩʪʠ, ʦʢʨʫʞʘʶʱʠʡ ʮʝʧʦʯʢʫ ʢʘʨʩʪʦʚʳʭ ʦʟʝʨ, 

ʧʨʝʜʩʪʘʚʣʝʥ ʨʷʜʦʤ ʭʦʣʤʦʚ. ʅʘʠʙʦʣʴʰʠʡ 

ʠʟ ʥʠʭ ʠʤʝʝʪ ʚʳʩʦʪʫ ʩ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪ-

ʢʦʡ 179.0 ʤ ʠ ʥʘʭʦʜʠʪʩʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʜ. 

ʋʣʠʪʠʥʦ. ʋʨʝʟ ʚʦʜʳ ʚ ʦʟʝʨʘʭ ʩʦʩʪʘʚʣʷʝʪ 

79.0 ʤ. ɺʦʜʦʨʘʟʜʝʣ ʚʦʜʦʩʙʦʨʘ ʮʝʧʦʯʢʠ 
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ʦʟʝʨ ʠ ʦʚʨʘʛʦʚ (ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ) 

ʐʠʨʦʢʠʡ ɼʦʣ ʠ ʉʝʣʴʩʢʠʡ ɼʦʣ ʫʜʘʣʝʥ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʠʤʝ-

ʝʪ ʨʘʟʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʥʝ ʦʙʲʝʜʠʥʷʝʪʩʷ ʚ 

ʦʙʱʠʡ ʚʦʜʦʩʙʦʨ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʩʫʪ-

ʩʪʚʠʝ ʩʫʬʬʦʟʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʙʨʘʟʦ-

ʚʘʥʠʠ ʦʟʝʨ. ɺ ɺʦʣʛʦ-ɺʷʪʩʢʦʤ ʨʝʛʠʦʥʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʨʩʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʠʪ-

ʩʷ ʠʩʩʣʝʜʫʝʤʳʡ ʫʯʘʩʪʦʢ, ʢʘʨʩʪ ʩʚʷʟʘʥ ʩ 

ʨʘʩʪʚʦʨʝʥʠʝʤ ʠʟʚʝʩʪʥʷʢʦʚ, ʜʦʣʦʤʠʪʦʚ ʠ 

ʛʠʧʩʦʚ ʢʘʟʘʥʩʢʦʛʦ ʷʨʫʩʘ ʚʝʨʭʥʝʡ ʇʝʨʤʠ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʝʜʚʦʣʞʴʷ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ 

ʚʦʜʦʨʘʟʜʝʣʘʭ, ʩʢʣʦʥʘʭ ʠ ʧʦ ʜʥʠʱʘʤ ʨʝʯ-

ʥʳʭ ʜʦʣʠʥ ʚ ʚʠʜʝ ʚʦʨʦʥʦʢ ʛʣʫʙʠʥʦʡ ʦʪ 

0.5 ʤ ʜʦ 50.0 ʤ, ʧʨʦʚʘʣʴʥʳʭ ʢʦʣʦʜʮʝʚ, ʢʘʨ-

ʩʪʦʚʳʭ ʦʟʝʨ. ʂʘʨʩʪʦʚʳʝ ʷʚʣʝʥʠʷ ʚ ʥʠʟʦ-

ʚʴʷʭ ʉʚʠʷʛʠ ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʦʭʦʞʜʝʥʠʝʤ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʥʷʪʠʡ ʉʚʠʷʛʦ-

ʋʣʝʤʠʥʩʢʘʷ ʚʝʪʚʠ ɺʷʪʩʢʦ-ʂʘʟʘʥʩʢʦʡ ʧʣʘ-

ʢʘʥʪʠʢʣʠʥʘʣʠ. ʄʦʱʥʳʝ ʪʦʣʱʠ ʟʘʣʝʛʘʶ-

ʱʠʭ ʦʪʣʦʞʝʥʠʡ ʪʘʪʘʨʩʢʦʛʦ ʷʨʫʩʘ ʜʘʶʪ ʦʩ-

ʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʨʦʚʘʣʴʥʳʭ ʦʢʨʫʛʣʳʭ ʠ ʛʣʫʙʦʢʠʭ ʦʟʝʨ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʚʳʱʝʣʘʯʠʚʘ-

ʥʠʝʤ ʣʠʥʟ ʛʠʧʩʦʚ ʚ ʛʣʠʥʠʩʪʦ-ʤʝʨʛʝʣʠʩʪʦʡ 

ʪʦʣʱʝ ʥʘʧʦʨʥʳʤʠ ʘʨʪʝʟʠʘʥʩʢʠʤʠ ʚʦʜʘʤʠ. 

ʇʠʪʘʥʠʝ ʦʟʝʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʧʦʜʟʝʤʥʳʤʠ, ʥʦ ʠ ʪʘʣʳʤʠ ʚʦʜʘʤʠ. ʅʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʤʥʦʛʦ ʩʫʭʠʭ, ʟʘʨʦʩʰʠʭ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʴʶ ʚʦʨʦʥʦʢ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʦʩʪʘʚʰʠʭʩʷ ʧʦʩʣʝ ʦʙʤʝʣʝʥʠʷ ʙʳʚʰʠʭ ʚʦʜ-

ʥʳʭ ʦʙʲʝʢʪʦʚ.  

ʂʣʠʤʘʪ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʉʦʙʘʢʠʥ-

ʩʢʠʭ ʦʟʸʨ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩ ʭʦʣʦʜʥʦʡ 

ʩʥʝʞʥʦʡ ʟʠʤʦʡ ʠ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʤ ʠ 

ʚʣʘʞʥʳʤ ʣʝʪʦʤ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥ-

ʚʘʨʷ -14ÁC, ʠʶʣʷ +18ÁC. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʩʘʜʢʦʚ 500-600 ʤʤ. ɺʳʩʦʪʘ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ 0.5 ʤ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʝʛʦ ʟʘ-

ʣʝʛʘʥʠʷ 160-165 ʜʥʝʡ. 

ɺʦʟʨʘʩʪ ʦʟʝʨ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʩʚʝʥ-

ʥʦ ʧʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʤʫ ʦʙʣʠʢʫ ʢʘʨʩʪʦ-

ʚʳʭ ʚʦʨʦʥʦʢ. ɼʣʷ ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ ʤʦʣʦ-

ʜʦʡ ʩʪʘʜʠʠ ʪʠʧʠʯʥʦʡ ʷʚʣʷʝʪʩʷ ʢʦʥʫʩʦʚʠʜ-

ʥʘʷ ʬʦʨʤʘ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʛʣʫʙʠʥʳ ʢ 

ʚʝʨʭʥʝʤʫ ʜʠʘʤʝʪʨʫ (ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ) ʚ ʧʨʝʜʝʣʘʭ ʜʦ 1/5 [2]. ɿʨʝʣʫʶ 

ʩʪʘʜʠʶ ʚʦʨʦʥʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʙʳʯʥʦ ʯʘ-

ʰʝʚʠʜʥʘʷ ʬʦʨʤʘ ʩ ʚʝʣʠʯʠʥʘʤʠ ʤʦʨʬʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪ 1/5 ʜʦ 1/10. 

ɹʣʶʜʮʝʚʠʜʥʘʷ ʬʦʨʤʘ ʚʦʨʦʥʢʠ ʦʧʨʝʜʝʣʷʝʪ 

ʟʘʚʝʨʰʘʶʱʫʶ ʩʪʘʜʠʶ ʚ ʨʘʟʚʠʪʠʠ ʢʘʨʩʪʦ-

ʚʳʭ ʚʦʨʦʥʦʢ (ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪʳ ʚ ʧʨʝʜʝʣʘʭ 1/11 ï 1/50). ʇʦ ʵʪʠʤ ʧʨʠ-

ʟʥʘʢʘʤ ʩʝʨʠʷ ʦʟʝʨ ʉʦʙʘʢʠʥʦ ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʘʨʩʪʦʚʳʤ ʦʟʝʨʘʤ ʩʨʝʜʥʝʡ (ʟʨʝʣʦʡ) ʩʪʘʜʠʠ 

ʨʘʟʚʠʪʠʷ. ɻʣʫʙʠʥʘ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʭ 

ʦʟʸʨ ʉʦʙʘʢʠʥʦ ʠ ʇʨʦʚʘʣʴʥʦʝ ʤʘʣʦ ʠʟʤʝʥʠ-

ʣʘʩʴ. ʇʦ ʜʘʥʥʳʤ 1951 ʛ. ʛʣʫʙʠʥʘ ʦʟʝʨʘ 

ʇʨʦʚʘʣʴʥʦʝ ʩʦʩʪʘʚʣʷʣʘ 10 ʤ [3]. ʀʟʤʝʨʝʥʠʷ 

XXI  ʚ. ʧʦʢʘʟʳʚʘʶʪ ʛʣʫʙʠʥʫ 9.0-9.3 ʤ (ʜʦ-

ʧʫʩʪʠʤʘ ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ ʵʭʦʣʦʪʦʤ). ɺʦ-

ʜʘ ʚ ʦʟʝʨʘʭ ʉʦʙʘʢʠʥʦ ʠ ʇʨʦʚʘʣʴʥʦʝ ʭʦʣʦʜ-

ʥʘʷ ï 10-12ÁC, ʚ ʜʨʫʛʠʭ ʙʦʣʝʝ ʤʝʣʢʠʭ ʚʦ-

ʜʦʸʤʘʭ ʚʦʜʘ ʧʨʦʛʨʝʚʘʝʪʩʷ ʜʦ 16-20ÁC, ʜʥʦ 

ʠʣʠʩʪʦʝ. ɹʝʟ ʧʨʝʫʚʝʣʠʯʝʥʠʷ, ʫʥʠʢʘʣʝʥ 

ʦʟʝʨʥʳʡ ʩʦʩʪʘʚ ʟʦʦʧʣʘʥʢʪʦʥʘ. ɹʣʘʛʦʜʘʨʷ 

ʚʳʩʦʪʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʠ ʠʟʦʣʠʨʦʚʘʥ-

ʥʦʩʪʠ ʦʪ ʜʨʫʛʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʙʣʠʟʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʧʨʝʜʝ-

ʣʝʥʥʦʤʫ ʩʚʦʡʩʪʚʫ ʚʦʜ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʬʘʢʪʦʨʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ, ʚ ʩʦʩʪʘʚʝ 

ʧʣʘʥʢʪʦʥʘ ʢʘʞʜʦʛʦ ʦʟʝʨʘ ʩʦʭʨʘʥʷʶʪʩʷ 

ʨʝʜʢʠʝ ʚʠʜʳ ʠʟ ʯʠʩʣʘ ʦʙʠʪʘʪʝʣʝʡ ʧʝʣʘʛʠʘ-

ʣʠ, ʣʠʪʦʨʘʣʠ ʠ ʧʨʠʜʦʥʥʳʭ ʩʣʦʝʚ ʚʦʜʥʦʡ 

ʪʦʣʱʠ. ʉʦʭʨʘʥʠʣʠʩʴ ʦʥʠ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʠʟʦʰʝʜʰʝʡ ʚ ʩʝʤʠʜʝʩʷʪʳʝ ʛʦʜʳ ʨʝʦʨ-

ʛʘʥʠʟʘʮʠʠ ʠʭʪʠʦʬʘʫʥʳ ʚʩʣʝʜʩʪʚʠʝ ʥʝ-

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ 

ʚʳʧʫʩʢʫ ʯʫʞʜʦʛʦ ʜʣʷ ʵʢʦʩʠʩʪʝʤʳ ʤʝʩʪʥʳʭ 

ʦʟʝʨ ʘʤʫʨʩʢʦʛʦ ʚʠʜʘ ʦʢʫʥʝʦʙʨʘʟʥʳʭ ʨʦʪʘ-

ʥʘ ʛʦʣʦʚʝʰʢʠ Percottus glehni Dybowski 

1877, ʚʳʟʚʘʚʰʝʛʦ ʥʘʨʫʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦ-

ʛʦ ʙʘʣʘʥʩʘ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʛʦʩʷ 

çʩʠʤʙʠʦʟʘè ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ ʥʝʙʦʣʴʰʠʭ 

ʧʦʣʫʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʟʝʨʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʀʥʚʘʟʠʚʥʳʡ ʚʠʜ ʨʳʙ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ 

ʠʩʪʨʝʙʠʣ ʤʝʩʪʥʳʭ ʝʨʰʝʡ ʠ ʢʘʨʘʩʝʡ, ʘ ʪʘʢ-

ʞʝ ʢʨʫʧʥʳʭ ʙʝʥʪʦʩʥʳʭ ʠ ʧʣʘʥʢʪʦʥʥʳʭ 

ʦʙʠʪʘʪʝʣʝʡ. ʉʦʩʪʘʚ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʦʯʝʥʴ ʥʝʦʙʳʯʝʥ ʠ ʥʝ ʠʤʝʝʪ ʘʥʘʣʦ-

ʛʦʚ ʧʦ ʨʝʛʠʦʥʫ. ʀʥʪʝʨʝʩʝʥ ʩʤʝʰʝʥʥʳʡ 

ʢʦʤʧʣʝʢʩ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʚ 

ʢʦʪʦʨʦʤ ʥʘʨʷʜʫ ʩ ʦʙʳʯʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʤ̫ʠ ʤʝʩʪʥʦʡ ʬʘʫʥʳ ʚ ʤʘʩʩʝ ʨʘʟʚʠʚʘʶʪʩʷ 

Leydigia leydigi Leydig, Peracanthra truncata 

Muller, Simocephalus vetulus Muller, Camp-

tocercus rectirostris Schoelder, Pleuroxis 

laevis Sars, Rhynchotalona falcate Sars, ʨʦʜ-

ʩʪʚʝʥʥʳʝ Simocephalus vetulus Muller ʠ 

Simocephalus serrulatus Koch, Kurzia latis-

sima Kurs - ʠʟ ʚʝʪʚʠʩʪʦʫʩʳʭ, Macrocyclops 

fuscus Jur., Eucyclops macrurus Sars, 

Eucyclops speratus Lill  ï ʠʟ ʚʝʩʣʦʥʦʛʠʭ ʨʘ-
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ʢʦʦʙʨʘʟʥʳʭ. ɹʠʦʤʘʩʩʘ ʧʦʣʝʟʥʦʛʦ ʟʦʦ-

ʧʣʘʥʢʪʦʥʘ ʚ ʧʝʣʘʛʠʘʣʠ ʦʟʝʨ ʚʩʝʛʜʘ ʧʨʝʚʳ-

ʰʘʝʪ 1.5 ʛ/ʤ3, ʘ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʩʘʧʨʦʙ-

ʥʦʩʪʠ ʠʥʜʝʢʩʳ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʢʘʟʳʚʘ-

ʶʪ ʥʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʘʤʦʨʝʛʫʣʷʮʠʠ 

ʩʨʝʜʳ ʟʘ ʩʯʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʦʷ ʚʦʜ. 

ʉʪʘʙʠʣʴʥʦʩʪʴ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʩʣʝʞʠ-

ʚʘʝʪʩʷ ʫʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ ʜʝʩʷʪʢʦʚ 

ʣʝʪ. ɸʣʴʛʦʬʣʦʨʘ ʦʟʸʨ ʪʘʢʞʝ ʥʝʦʨʜʠʥʘʨʥʘʷ, 

ʙʦʣʝʝ 70% ʝʸ ʩʦʩʪʘʚʘ ʩʬʦʨʤʠʨʦʚʘʥʦ ʟʝʣʝ-

ʥʳʤʠ ʚʦʜʦʨʦʩʣʷʤʠ. ʄʥʦʛʦʯʠʩʣʝʥʥʳ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳ ʜʠʘʪʦʤʦʚʳʝ, ʚʩʪʨʝʯʝʥʳ ʜʠ-

ʥʦʬʠʪʦʚʳʝ ʠ ʞʸʣʪʦ-ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ. 

ʆʩʥʦʚʥʫʶ ʤʘʩʩʫ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚʦ ʚʩʝʭ 7 

ʦʟʝʨʘʭ ʩʦʩʪʘʚʣʷʶʪ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ: Gom-

phosphaeria lacustris Lemm, Navicula sp., 

Bumilleriopsis peterseniana Visper & Pacher, 

Cosmarium sp., Spirogyra sp., Scenedesmus 

ellipticus Corda, Zygnema sp., Mougeotia sp., 

Cosmarium gostyniense sp. ʅʦ ʚ ʪʦ ʞʝ ʚʨʝ-

ʤʷ ʚ ʢʘʞʜʦʤ ʦʟʝʨʝ ʠʤʝʶʪʩʷ ʩʚʦʠ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʣʴʛʦʬʣʦʨʳ. ʊʘʢ 

ʚ ʦʟʝʨʝ ʉʦʙʘʢʠʥʦ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ: Rivu-

laria planctonica Elenk., Anabaena minima 

Chernov, Closteriopsis acicularis Limm., ʘ ʚ 

ʇʨʦʚʘʣʴʥʦʤï Coenochloris pyrenoidosa 

Korchikov, Coelastrum astroideum De 

Notaris. ɺ ʥʝʢʦʪʦʨʳʭ ʥʝʛʣʫʙʦʢʠʭ ʦʟʸʨʘʭ ʠʟ 

ʢʘʩʢʘʜʘ ʚʳʷʚʣʝʥʦ ʦʙʠʣʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʜʠʘʪʦʤʦʚʳʭ, ʢʦʪʦʨʦʝ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, 

ʩʚʷʟʘʥʦ ʩ ʟʘʢʠʩʣʝʥʠʝʤ ʩʨʝʜʳ. ʊʘʢʞʝ ʦʙʥʘ-

ʨʫʞʝʥ ʦʯʝʥʴ ʨʝʜʢʠʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʚʠʜ ʜʝʩʤʠʜʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʟʘʥʝʩʝʥʥʳʡ 

ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ ʈʊ ʕʫʘʩʪʨʫʤ ʙʦʨʦʜʘʚʯʘ-

ʪʳʡ ï Euastrum verrucosum Ehrenb. (Des-

midiaceae) [4]. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ ʦʧʨʘʚʜʳʚʘʶʪ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʦʟʸʨ ʢ 

ʢʘʪʝʛʦʨʠʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʩʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʘʷ ʜʦʩʪʫʧʥʘʷ ʤʝʩʪʥʦʩʪʴ ʩ ʢʨʘ-

ʩʠʚʝʡʰʠʤʠ ʯʠʩʪʳʤʠ ʦʟʸʨʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʣʘʢʦʤʳʡ ʢʫʩʦʢ ʜʣʷ ʪʫʨʠʩʪʠʯʝʩʢʦʡ 

ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʦʧʳʪ ʧʨʝʜ-

ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʝʛʦʜʥʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ 

ʪʝʨʨʠʪʦʨʠʡ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ, ʧʦ-

ʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʦʛʦ ʤʳ ʥʘʙʣʶʜʘʝʤ ʥʘ ʢʘʩ-

ʢʘʜʘʭ ʵʢʩʢʣʶʟʠʚʥʳʭ ɻʦʣʫʙʳʭ, ʃʝʙʷʞʴʠʭ ʠ 

ʜʨʫʛʠʭ ʦʟʝʨ ʛ. ʂʘʟʘʥʴ, ʧʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚ-

ʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʥʝʚʝʨʥʳʤ 

ʧʦʜʭʦʜʦʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʝʱʝʥʠʡ ʧʨʠ-

ʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʪʫʨʠʩʪʘʤʠ ʠ ʧʨʠʚʦʜʷʱʝʝ 

ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʜʝʛʨʘʜʘʮʠʠ ʮʝʥʥʳʭ ʚʦ-

ʜʦʸʤʦʚ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʣʠʤ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙ-

ʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʚʳʷʚʠʣʠ ʪʝʥʜʝʥʮʠʶ ʩʪʘ-

ʙʠʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʟʸʨ. ʊʘʢ 

ʥʘ ʧʝʨʠʦʜ 1946-1949 ʛʛ. ʧʦ ʜʘʥʥʳʤ ʥʘʪʫʨ-

ʥʳʭ ʩʲʸʤʦʢ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʙʳʣʦ 9754 ʦʟʸ-

ʨʘ. ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʩʧʝʮʠʘʣʴʥʦ ʧʨʦʚʝ-

ʜʸʥʥʦʡ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ 1957-1959 ʛʛ. ʙʳ-

ʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 8000 ʦʟʸʨ. ʇʨʝʜʧʦ-

ʣʘʛʘʝʪʩʷ, ʯʪʦ 1754 ʦʟʝʨʘ ʙʳʣʠ ʟʘʪʦʧʣʝʥʳ 

ʚʦʜʘʤʠ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠ-

ʱʘ [5]. ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʚʩʣʝʜʩʪʚʠʝ ʩʧʨʦ-

ʚʦʮʠʨʦʚʘʥʥʦʡ ʧʝʨʝʜʠʩʣʦʢʘʮʠʠ ʛʨʫʥʪʦʚʳʭ 

ʛʦʨʠʟʦʥʪʦʚ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʦʩʚʦʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʘʩʩʝʡʥʦʚ 

ʂʫʡʙʳʰʝʚʩʢʦʛʦ, ʅʠʞʥʝʢʘʤʩʢʦʛʦ, ɿʘʠʥ-

ʩʢʦʛʦ ʠ ʂʘʨʘʙʘʰʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʢʦ-

ʣʠʯʝʩʪʚʦ ʦʟʸʨ ʝʱʝ ʙʦʣʝʝ ʩʦʢʨʘʪʠʣʦʩʴ ï ʜʦ 

6714 [6]. ʂ 2018 ʛ. ʧʦ ʜʘʥʥʳʤ ʧʦʩʣʝʜʥʝʛʦ 

ʘʥʘʣʠʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ɿʝʤʣʠ ʩʦʚʨʝʤʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʟʸʨ ʩʦʩʪʘ-

ʚʠʣʦ 6621 ʝʜʠʥʠʮʫ [7]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʭ ʘʥʪʨʦʧʦ-

ʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʦʚʣʠʷʚʰʠʤ ʥʘ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ 

ʟʝʤʣʠ, ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱ. ʉʝ-

ʛʦʜʥʷ 84% ʪʝʨʨʠʪʦʨʠʠ ʈʊ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʧʦʜ ʥʦʚʳʝ ʚʦʜʦ-

ʩʙʦʨʳ ʚʦʜʦʭʨʘʥʠʣʠʱ ʪʝʨʨʠʪʦʨʠʠ. ɹʘʩʩʝʡʥ 

ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʘʥʠʤʘʝʪ 

ʧʨʠ ʵʪʦʤ 56% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʨʝʩʧʫʙ-

ʣʠʢʠ, ʅʠʞʥʝʢʘʤʩʢʦʛʦ ï 21%, ʠ ʥʝʩʢʦʣʴʢʦ 

ʨʘʩʰʠʨʠʚʰʠʡ ʩʚʦʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ 

ʟʘ ʩʯʸʪ ʩʦʟʜʘʥʠʷ ɿʘʠʥʩʢʦʛʦ ʠ ʂʘʨʘʙʘʰʩʢʦ-

ʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʙʘʩʩʝʡʥ ʉʪʝʧʥʦʛʦ ɿʘʷ 

ʝʱʸ 7%. ɺʪʦʨʳʤ ʧʦ ʩʠʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʥ-

ʪʨʦʧʦʛʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʧʦʚʩʝ-

ʤʝʩʪʥʦʝ ʦʩʚʦʝʥʠʝ ʠ ʤʘʩʩʦʚʦʝ ʟʘʩʝʣʝʥʠʝ 

ʚʦʜʦʩʙʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚʦʜʥʳʭ ʦʙʲʝʢ-

ʪʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʣʘʥʜʰʘʬʪʦʚ, ʩʨʘʚʥʠʚʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʨʝ-

ʣʴʝʬʘ, ʧʦʷʚʣʝʥʠʝʤ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʣʦʢʘʣʴʥʳʭ ʚʳʧʫʩʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ, ʫʥʠ-

ʯʪʦʞʝʥʠʝʤ ʘʙʦʨʠʛʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʩʦʟʜʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʸʤʦʚ, ʤʝ-

ʥʷʶʱʠʭ ʭʘʨʘʢʪʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʠ ʤʘʩʩʦʚʳʤ ʩʢʚʘʞʠʥʥʳʤ 

ʟʘʙʦʨʦʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 
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ɺʳʩʦʪʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝ-

ʥʠʝ ʉʦʙʘʢʠʥʩʢʠʭ ʦʟʸʨ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ ʦʪ ʜʨʫʛʠʭ ʚʦʜʦʸʤʦʚ, ʫʜʘ-

ʣʸʥʥʦʩʪʴ ʦʪ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʩʙʘʣʘʥ-

ʩʠʨʦʚʘʥʥʘʷ ʙʠʦʮʝʥʦʪʠʯʝʩʢʘʷ ʸʤʢʦʩʪʴ, ʢʘʢ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʦʸʤʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʝʞʠʤ 

ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʛʠʜʨʦʙʠʦ-

ʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʨʦʚʝʥʴ 

ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʩʨʝʜʳ ʢ ʧʨʠʚʳʯʥʦʤʫ 

ʢʘʯʝʩʪʚʫ ʠ ʢʦʣʠʯʝʩʪʚʫ ʘʣʣʦʭʪʦʥʥʦʛʦ ʟʘ-

ʛʨʷʟʥʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʠʤ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʥʝ ʩʦʭʨʘʥʠʣʠʩʴ ʥʘʫʯʥʳʝ 

ʦʙʦʩʥʦʚʘʥʠʷ ʢ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʚʢʣʶʯʝʥʠʷ 

ʚ ʩʦʩʪʘʚ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʠʤʝʥʥʦ 

ʜʚʫʭ ʦʟʸʨ ʠʟ ʩʝʤʠ ʝʜʠʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʥʦ, 

ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʯʸʥʳʝ ʥʝ 

ʦʰʠʙʣʠʩʴ ʚ ʚʳʙʦʨʝ ʦʙʲʝʢʪʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʠʤʝʥʥʦ ʦʟʸʨʘ ʉʦʙʘʢʠʥʦ ʠ ʇʨʦʚʘʣʴʥʦʝ ʩʦ-

ʭʨʘʥʷʶʪʩʷ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ ʫʞʝ ʙʦʣʝʝ 

70-ʪʠ ʣʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʜʨʦʛʨʘʬʠʯʝ-

ʩʢʘʷ ʩʠʩʪʝʤʘ ʉʦʙʘʢʠʥʩʢʠʭ ʦʟʸʨ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʥʝʞʝʣʠ ʢʘʢ ʦʯʝʨʝʜʥʦʡ ʦʙʲʝʢʪ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʠ ʨʝʢʨʝʘʮʠʠ. 
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Abstract. The article provides data on the hydrographic system of the Sobakinsky lakes of the 

Zelenodolsk municipal district of the Republic of Tatarstan (RT), two of which are listed in the 

State Register of Specially Protected Natural Territories in the RT and have the status of natural 

monuments of regional significance. The justification for the assignment of the status was the 

provision on the conservation of animal habitats and the growth of plants listed in the Red Book 

of the Republic of Tatarstan. The growth of anthropogenic impact on the system under study can 

cause irreparable damage to the fragile ecosystem of lakes. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʧʦʩʳʣʢʦʡ ʠʟʫʯʝʥʠʷ ʪʨʝʥʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʦʡ ʥʘʫʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʚʳʷʚʣʝʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ 

ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʚʳʰʝʥʥʳʤ 

ʠʥʪʝʨʝʩʦʤ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʨʝʛʫʣʠʨʦʚʘʥʠʶ ʥʦʨʤ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʮʝʣʷʭ 

ʩʦʭʨʘʥʝʥʠʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ. ʈʘʩʪʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʠ ʥʘʙʣʶʜʘʶʱʝʝʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʩʪʦʣʝʪʠʝ ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʬʦʥʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʧʨʠʚʝʣʠ ʥʝ ʪʦʣʴʢʦ ʢ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʤʫ ʜʠʩʙʘʣʘʥʩʫ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʦ ʠ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʢʘʯʝʩʪʚʝʥʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʩʦʩʪʘʚʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ, ʥʘʨʫʰʝʥʠʷʤ ʤʝʭʘʥʠʟʤʦʚ ʙʠʦʮʝʥʦʪʠʯʝʩʢʦʡ ʩʘʤʦʨʝʛʫ-

ʣʷʮʠʠ ʠ ʩʘʤʦʦʯʠʱʝʥʠʷ ʩʨʝʜʳ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʶʘʥʩʳ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʚʦʜʥʦʩʪʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʟʦʥʘʤ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʢʘ. 

 

ʊʝʨʨʠʪʦʨʠʶ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʚ 

ʜʘʣʸʢʦʤ ʧʨʦʰʣʦʤ ʥʘʟʳʚʘʣʠ çʩʪʨʘʥʦʡ ʯʝ-

ʪʳʨʸʭ ʨʝʢè, ʧʦʩʢʦʣʴʢʫ ʧʨʦʪʝʢʘʶʱʠʝ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʢʠ ʂʘʤʘ, ɺʦʣʛʘ, ɹʝʣʘʷ ʠ 

ɺʷʪʢʘ ʷʚʣʷʣʠʩʴ ʢʨʫʧʥʳʤʠ ʠ ʧʦʧʫʣʷʨʥʳʤʠ 

ʩʫʜʦʭʦʜʥʳʤʠ ʤʘʛʠʩʪʨʘʣʷʤʠ [1]. ʐʠʨʦʢʠʝ 

ʜʦʣʠʥʳ ʵʪʠʭ ʨʝʢ ʜʝʣʷʪ ʪʝʨʨʠʪʦʨʠʶ ʥʘ ʦʪ-

ʜʝʣʴʥʳʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʟʦʥʳ. ʂ 

ʩʝʚʝʨʫ ʦʪ ɺʦʣʛʠ ʣʝʞʠʪ ʇʨʝʜʢʘʤʴʝ, ʨʘʩʩʝ-

ʯʸʥʥʦʝ ɺʷʪʢʦʡ ʥʘ ɿʘʧʘʜʥʫʶ ʠ ɺʦʩʪʦʯʥʫʶ 

ʯʘʩʪʠ. ʂ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ɺʦʣʛʠ ʨʘʩʧʦʣʘʛʘʝʪ-

ʩʷ ʇʨʝʜʚʦʣʞʴʝ, ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ɺʦʣʛʠ ʠ 

ʂʘʤʳ ï ɿʘʢʘʤʴʝ, ʜʝʣʷʱʝʝʩʷ ʥʘ ʅʠʟʢʦʝ ɿʘ-

ʧʘʜʥʦʝ ʠ ɺʳʩʦʢʦʝ ɺʦʩʪʦʯʥʦʝ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʭʘʨʘʢʪʝʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦʛʦ ʩʪʦʢʘ XXI  ʚ. ʚʳʷʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʫʩʣʦʚʠʷ-

ʤʠ ʨʘʟʚʠʪʠʷ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʆʙʱʠʤ ʛʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʬʘʢʪʦ-

ʨʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ, ʢʘʩʘʶʱʝʛʦʩʷ ʚʩʝʭ ʪʠʧʦʚ ʪʝʢ-

ʪʦʥʠʢʠ, ʩʣʦʸʚ ʤʦʨʬʦʣʠʪʦʩʬʝʨʳ, ʚʦʜʦʥʦʩ-

ʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʷʚʣʷʝʪʩʷ ʟʘʜʘʥʥʘʷ ʛʝʨʮʝʥ-

ʩʢʦʡ ʩʢʣʘʜʯʘʪʦʩʪʴʶ ʫʨʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʘʷ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʥʘʢʣʦʥʦʚ ʚʦ-

ʜʦʫʧʦʨʦʚ ʧʦ ʪʨʘʝʢʪʦʨʠʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ-

ʶʛʦ-ʟʘʧʘʜ.  

ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʠʤʘʶʱʠʤʠ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʡ ʩʪʦʢ ʨʝʯʥʳʤʠ ʜʨʝʥʘʤʠ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ɿʘʧʘʜʥʦʛʦ 

ʇʨʝʜʢʘʤʴʷ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XX ʚ. ʚʳ-

ʩʪʫʧʘʣʠ ʨʝʢʠ ɺʷʪʢʘ ʠ ʂʘʤʘ [2]. ɺ XXI  ʚ. 

ʧʨʠʦʨʠʪʝʪʳ ʧʦʤʝʥʷʣʠʩʴ, ʠ ʧʨʝʦʙʣʘʜʘʶʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʧʝʨʝʜʠʩʣʦʮʠʨʦʚʘʣʦʩʴ ʚ 

ʨʝʢʠ ʂʘʟʘʥʢʘ, ɺʦʣʛʘ, ʀʣʝʪʴ ʠ ʄʸʰʘ. ʉʪʦʢ 

ʨʝʢ ʫʚʝʣʠʯʠʣʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘ-
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ʥʠʣʠʱʘ, ʩʧʨʦʚʦʮʠʨʦʚʘʚʰʝʛʦ ʥʝʭʘʨʘʢʪʝʨ-

ʥʳʝ ʜʣʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʫʩʢʦ-

ʨʝʥʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʢʦʥʪʫʨʥʦʡ ʩʭʝʤʳ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʚʦʜʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʙʘʩʩʝʡʥʦʚʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ, ʥʘ ʬʦʥʝ 

ʬʠʢʩʠʨʫʶʱʠʭʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ 

ʥʘʙʣʶʜʘʝʤʳʝ ʷʚʣʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʧʨʦʚʦ-

ʮʠʨʦʚʘʥʳ ʧʦʜʲʸʤʦʤ ʫʨʦʚʥʷ ʛʦʨʠʟʦʥʪʦʚ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʣʦʞʘ 

ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʦʙʫʩʣʦ-

ʚʠʚʰʠʤ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʫ ʚʦʜʦʥʦʩʥʳʭ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʚ ʧʨʝʜʝʣʘʭ 

ʙʘʩʩʝʡʥʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʠʟʤʝʥʝʥʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʩʪʫʱʝʛʦ ʣʘʥʜ-

ʰʘʬʪʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʝʩʩʠʥʛʘ ʦʪ ʠʥʪʝʥ-

ʩʠʚʥʦʛʦ ʠ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂʨʦʤʝ ʧʝʨʝ-

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʫʥʪʦʚʦʛʦ ʧʠʪʘʥʠʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠ-

ʯʝʥʠʝ ʜʝʙʠʪʘ ʘʨʪʝʟʠʘʥʩʢʦʡ ʧʦʜʧʠʪʢʠ. ɹʣʘ-

ʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʝʩʪʝʩʪʚʝʥʥʦ-ʧʨʠʨʦʜʥʦʡ 

ʨʘʜʦʥʦʚʦʡ ʤʝʪʢʠ, ʢʘʢ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʘʨʪʝʟʠʘʥʩʢʠʭ ʥʘʧʦʨʥʳʭ ʠʩ-

ʪʦʯʥʠʢʦʚ ɿʘʧʘʜʥʦʛʦ ʇʨʝʜʢʘʤʴʷ, ʫʜʘʣʦʩʴ 

ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜ ʛʣʫʙʠʥʥʦʡ ʧʦʜʧʠʪʢʠ ʦʪ 

ʚʳʭʦʜʘ ʘʨʪʝʟʠʘʥʩʢʠʭ ʚʦʜ ʥʘ ʧʦʜʩʪʠʣʘʶ-

ʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦ ʛʨʘʥʠʮʝ ʧʦʜʚʠʞʥʦʛʦ 

ʩʤʳʢʘʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʂʘʟʘʥ-

ʩʢʦ-ʂʠʨʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʉʝʚʝʨʦ-

ʊʘʪʘʨʩʪʢʦʛʦ ʩʚʦʜʘ, ʨʝʞʫʱʝʡ ʧʦʧʦʣʘʤ ʙʘʩ-

ʩʝʡʥʳ ʂʘʟʘʥʢʠ ʠ ʄʸʰʠ, ʠ ʜʦ ʚʝʨʭʥʝʛʦ 

ʙʴʝʬʘ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ [3]. 

ʀʤʝʥʥʦ ʧʦ ʧʨʘʚʦʙʝʨʝʞʴʷʤ ʩʨʝʜʥʝʛʦ ʪʝʯʝ-

ʥʠʷ ʵʪʠʭ ʨʝʢ ʠ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʠʟʘʮʠʷ 

ʥʘʩʳʱʝʥʠʷ ʥʘʧʦʨʥʳʤʠ ʘʨʪʝʟʠʘʥʩʢʠʤʠ ʚʦ-

ʜʘʤʠ. ɺʳʭʦʜ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʟʥʳʭ 

ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʤʝʩʪʘʭ, ʜʘʚ-

ʰʠʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʯʘʣʦ ʥʦʚʳʤ 129 ʧʨʠ-

ʪʦʢʘʤ ʂʘʟʘʥʢʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʠʪʦʢʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʜʚʘ ʨʘʟʘ, ʚʦʜʥʦʩʪʴ 

ʚ 5-7 ʨʘʟ ʟʘ ʧʦʩʣʝʜʥʠʝ 60 ʣʝʪ. ʅʘ ʬʦʥʝ 

ʧʨʝʦʙʣʘʜʘʥʠʷ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʜʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʚʩʪʨʝʯʘ-

ʶʪʩʷ ʫʯʘʩʪʢʠ ʩ ʥʠʟʢʠʤʠ ʧʦʯʪʠ ʥʫʣʝʚʳʤʠ 

ʤʦʜʫʣʷʤʠ. ʊʨʝʥʜ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʤʘʣʦ-

ʚʦʜʥʳʝ ʠ ʧʝʨʝʩʳʭʘʶʱʠʝ ʚʦʜʦʪʦʢʠ ʉʫʭʘʷ 

ʈʝʢʘ, ʐʠʤʷʢʦʚʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʨʝ-

ʜʝʣʘʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʦʩʣʦʞ-

ʥʸʥʥʳʭ ʦʪʩʫʪʩʪʚʠʝʤ ʚʳʜʝʨʞʘʥʥʳʭ ʚʦʜʦ-

ʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ; ʩʝʛʦʜʥʷ ʠʥʪʝʥʩʠʚʥʦ 

ʜʝʛʨʘʜʠʨʫʶʪ ʠ ʠʩʯʝʟʘʶʪ. ʈʝʢʠ ʉʫʣʘ, ɺʝʨʝ-

ʟʠʥʢʘ, ʀʷ-ʉʫ, ʇʰʘʣʳʤʢʘ, ʠʤʝʶʱʠʝ ʜʦʩʪʫʧ 

ʢ ʧʦʜʟʝʤʥʳʤ ʛʦʨʠʟʦʥʪʘʤ ʠ ʧʨʠʫʨʦʯʝʥʥʳʝ 

ʢ ʩʝʜʣʦʚʠʥʘʤ ʤʝʞʜʫ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʧʨʦʜʦʣʞʘʶʪ ʫʚʝʣʠʯʠʚʘʪʴ 

ʩʚʦʶ ʚʦʜʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʩʪʦʢʘ ʂʘʟʘʥʢʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘ-

ʣʠ ʥʝ ʪʦʣʴʢʦ ʫʩʢʦʨʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʦʪʦʢʦʚ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʜʧʦʨʘ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʘ ʥʘ ʥʝʛʣʫʙʦʢʠʝ ʧʣʘʩʪʳ ʛʨʫʥʪʦ-

ʚʳʭ ʚʦʜ, ʥʦ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʨʘʟʛʨʫʟʢʠ 

ʛʣʫʙʠʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ɺʷʪʩʢʦʛʦ ʋʚʘʣʘ 

ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʛʦʨʠʟʦʥʪʳ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʧʨʦʮʝʩʩ ʵʪʦʪ ʧʦ ʚʨʝʤʝʥʠ ʧʨʦ-

ʭʦʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʮʝʩʩʫ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʣʦʞʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʦʪʦʨʳʡ ʩ 

ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʷʚʣʝʥʠʷʭ ʫʩʧʝʰʥʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʩʝ-

ʛʦʜʥʷ. 

ʋʚʝʣʠʯʝʥʠʝ ʨʘʟʛʨʫʟʢʠ ʛʣʫʙʠʥʥʳʭ ʛʦʨʠ-

ʟʦʥʪʦʚ ʚʦʜ ɺʷʪʩʢʦʛʦ ʋʚʘʣʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʮʝʥʘʨʠʶ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʢʘ 

ʚ ʧʝʨʠʦʜ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʵʧʦʭʠ ʘʪʤʦ-

ʩʬʝʨʥʦʡ ʮʠʨʢʫʣʷʮʠʠ, ʯʪʦ ʧʨʝʜʩʢʘʟʳʚʘʣʦʩʴ 

ʤʥʦʛʠʤʠ ʫʯʸʥʳʤʠ [4, 5]. ɸʥʘʣʦʛʠʯʥʦ ʩ ʩʠ-

ʪʫʘʮʠʝʡ ʚ ʙʘʩʩʝʡʥʝ ʂʘʟʘʥʢʠ ʟʘʬʠʢʩʠʨʦʚʘʥ 

ʧʨʦʮʝʩʩ ʫʚʝʣʠʯʝʥʠʷ ʟʥʘʯʝʥʠʡ ʤʦʜʫʣʷ ʧʦʜ-

ʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʤʝʩʪʘʭ ʨʘʟʛʨʫʟʢʠ ʣʦʢʘ-

ʣʠʟʦʚʘʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʙʘʩʩʝʡʥʘʭ 

ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʧʨʠʪʦʢʦʚ ʀʣʝʪʠ, ʄʸʰʠ, 

ʐʦʰʤʳ, ʆʰʤʳ, ɸʰʣʘʥʢʠ, ɸʰʠʪʘ, ʇʝʪʴʷ-

ʣʢʠ, ʉʫʤʢʠ ʘʨʪʝʟʠʘʥʩʢʠʭ ʥʘʧʦʨʥʳʭ ʠʩʪʦʯ-

ʥʠʢʦʚ [6]. ʅʘ ʫʯʘʩʪʢʝ ʦʪ ʫʩʪʴʷ ʂʘʤʳ ʜʦ 

ʫʩʪʴʷ ɺʷʪʢʠ ʨʘʡʦʥʘ ɿʘʧʘʜʥʦʛʦ ɿʘʢʘʤʴʷ 

ʩʢʣʦʥʳ ʠ ʣʦʞʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʣʦʞʝʥʳ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʜʦʣʦʤʠʪʦʚʦ-

ʠʟʚʝʩʪʥʷʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʝʨʭʥʝʢʘʟʘʥ-

ʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʦʜʦʫʧʦʨʦʤ ʢʦʪʦʨʦʤʫ 

ʩʣʫʞʠʪ ʤʦʱʥʘʷ ʭʦʨʦʰʦ ʚʳʜʝʨʞʘʥʥʘʷ 

ʪʦʣʱʘ ʣʠʥʛʫʣʦʚʳʭ ʛʣʠʥ, ʠʤʝʶʱʘʷ ʥʘʢʣʦʥ 

ʢ ʂʘʤʝ. ʆʪ ʫʩʪʴʷ ʨʝʢʠ ʐʫʤʙʫʪ, ʚ ʩʪʦʨʦʥʫ 

ʜʦʣʠʥʳ ɺʷʪʢʠ ʚʝʨʭʥʝʢʘʟʘʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ʧʦʩʪʝʧʝʥʥʦ ʟʘʤʝʱʘʶʪʩʷ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪ-

ʣʦʞʝʥʠʷʤʠ ʙʝʣʝʙʝʝʚʩʢʦʡ ʩʚʠʪʳ, ʚʦʜʦʥʦʩ-

ʥʳʝ ʛʦʨʠʟʦʥʪʳ ʢʦʪʦʨʦʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝ-

ʚʳʜʝʨʞʘʥʥʦʩʪʴ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʚʦʜʦ-

ʦʙʠʣʴʥʦʩʪʴʶ ʠ ʜʨʝʥʠʨʫʶʪʩʷ ʥʘ ʧʦʣʥʫʶ 

ʤʦʱʥʦʩʪʴ ʜʦʣʠʥʘʤʠ ʂʘʤʳ ʠ ɺʷʪʢʠ ʚ ʧʨʝ-

ʜʝʣʘʭ ʧʦʜʧʦʨʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʚʳʰʝ ʝʛʦ. 

ʉʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʜʟʝʤʥʦʛʦ ʧʠʪʘ-
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ʥʠʷ ʙʝʟ ʧʨʷʤʦʛʦ ʚʣʠʷʥʠʷ ʪʝʢʪʦʥʠʢʠ ʦʙʫ-

ʩʣʦʚʣʝʥʘ ʩʦʚʧʘʜʝʥʠʝʤ ʫʢʣʦʥʘ ʧʦʜʟʝʤʥʦʛʦ 

ʧʠʪʘʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʯʝʥʠʷ ʨʝʢ-

ʧʨʠʪʦʢʦʚ ʂʘʤʩʢʦʛʦ ʦʪʨʦʛʘ ʂʫʡʙʳʰʝʚʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʐʫʤʙʫʪ, ɹʝʨʩʫʪ, ʂʘʨʤʘʣʘ, 

ɿʘʙʦʨʥʘʷ, ʂʠʨʤʷʥʢʘ, ʂʨʫʪʫʰʢʘ, ʇʘʢʰʠʥ-

ʢʘ, ʆʪʘʨʢʘ, ʵʨʦʟʠʦʥʥʳʡ ʚʨʝʟ ʢʦʪʦʨʳʭ ʜʦ-

ʩʪʘʪʦʯʝʥ ʜʣʷ ʚʩʢʨʳʪʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʆʪʤʝʯʘʚʰʠʝʩʷ ʧʦʣʚʝʢʘ ʥʘʟʘʜ ʧʦʢʘʟʘʥʠʷ 

ʤʦʜʫʣʷ ʧʦʜʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ ʵʪʠʭ ʨʝʢ ʥʝ 

ʧʨʝʚʳʰʘʣʠ 7.0 ʣ/ʩʝʢ*ʢʤ2; ʧʦʩʣʝʜʥʠʝ ʩʚʝ-

ʜʝʥʠʷ ʧʦʢʘʟʘʣʠ ʚʦʟʨʘʩʪʘʥʠʝ ʟʥʘʯʝʥʠʡ ʜʦ 

47.0 ʣ/ʩʝʢ*ʢʤ2. ʇʦʜʟʝʤʥʦʝ ʧʠʪʘʥʠʝ ʧʨʘʚʦ-

ʙʝʨʝʞʥʳʭ ʧʨʠʪʦʢʦʚ ɺʷʪʢʠ ï ʨʝʢ ʐʦʰʤʘ, 

ɹʫʨʝʮ, ʆʰʪʦʨʤʘ, ʐʠʷ, ɸʨʧʘʯ, ʂʫʤʘʟʘʥʢʘ, 

ʆʰʤʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʣʠ ʚʦʜʥʦʩʪʴ ʚ 7-8 ʨʘʟ. 

ʆʙʝʟʚʦʞʝʥʥʳʤ ʚ ʧʣʘʥʝ ʧʦʜʟʝʤʥʦʛʦ ʧʠ-

ʪʘʥʠʷ ʦʢʘʟʘʣʩʷ ʠ ʨʘʡʦʥ ʫʩʪʴʝʚʦʡ ʟʦʥʳ 

ʄʸʰʠ ʠ ʄʸʰʠʥʩʢʦʛʦ ʧʣʸʩʘ (ʟʘʣʠʚʘ) ʂʫʡ-

ʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʷʚʣʷʶʱʝʛʦʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʦʜ ʢʦʪ-

ʪʝʜʞʥʫʶ ʟʘʩʪʨʦʡʢʫ ʠ ʛʫʩʪʦʥʘʩʝʣʸʥʥʳʭ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ɿʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʧʦʜ-

ʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦ ʚʩʝʡ ʧʨʝʫʩʪʴʝʚʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʄʸʰʠ ʩʥʠʟʠʣʠʩʴ ʚ 30 ʨʘʟ, ʦʜʥʘʢʦ 

ʢʦʤʧʝʥʩʘʮʠʦʥʥʦ ʚʦʟʨʦʩʣʠ ʤʦʜʫʣʠ ʧʦʜʟʝʤ-

ʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʙʘʩʩʝʡʥʘʭ ʧʨʘʚʦʙʝʨʝʞʥʳʭ 

ʤʸʰʠʥʩʢʠʭ ʧʨʠʪʦʢʦʚ ʉʫʣʘ ʠ ʐʠʤʷʢʦʚʢʘ 

ʜʦ 70.0 ʣ/ʩʝʢ*ʢʤ2 ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʜʝʙʠ-

ʪʘ ʘʨʪʝʟʠʘʥʩʢʠʭ ʥʘʧʦʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [7]. 

ʇʨʠʯʠʥʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʨʘʟʛʨʫʟʢʠ 

ʘʨʪʝʟʠʘʥʩʢʠʭ ʛʣʫʙʠʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ɺʷʪ-

ʩʢʦʛʦ ʋʚʘʣʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʘʚʣʠʚʘʥʠʝ ʙʘʟʠ-

ʩʘ ʵʨʦʟʠʠ ɺʦʣʛʠ ʥʦʚʳʤ ʚʝʩʦʤ ʘʢʚʘʨʝʟʝʨʚʫ-

ʘʨʘ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʦʪʦ-

ʨʳʡ ʚ ʩʨʝʜʥʝʤ ʚ 100 ʨʘʟ ʫʚʝʣʠʯʠʣ ʜʘʚʣʝ-

ʥʠʝ ʥʘ ʥʝʩʫʱʫʶ ʧʣʘʪʬʦʨʤʫ ʚʦʜʦʫʧʦʨʘ (ʩ 

0,004 ʄʝʛʘʇʘ ʜʦ 0.4 ʄʇʘ) ʠ ʧʦʜʞʘʚʰʠʤ ʩ 

ʶʛʘ ʛʨʘʥʠʮʫ ʧʦʜʚʠʞʥʦʛʦ ʩʤʳʢʘʥʠʷ ʪʝʢʪʦ-

ʥʠʯʝʩʢʠʭ ʧʣʠʪ ʂʘʟʘʥʩʢʦ-ʂʠʨʦʚʩʢʦʛʦ ʇʨʦ-

ʛʠʙʘ ʠ ʉʝʚʝʨʦ-ʊʘʪʘʨʩʪʢʦʛʦ ʩʚʦʜʘ, ʧʝʨʝ-

ʜʚʠʥʫʚ ʨʘʟʛʨʫʟʢʫ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʚʦʜ ʚʳʰʝ 

ʧʦʜʨʫʩʣʦʚʳʭ ʜʠʩʣʦʢʘʮʠʡ ʪʘʣʴʚʝʛʘ ɺʦʣʛʠ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʟʝʤʥʦʝ ʧʠʪʘ-

ʥʠʝ ʨʝʢʠ ɺʷʪʢʘ ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥʥʳʤ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʝʸ ʪʘʣʴʚʝʛ ʟʘʱʠʱʸʥ ʦʪ ʚʥʝʰʥʝ-

ʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɺʷʪʢʫ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʢʦʥʪʨʦʣʴʥʳʡ ʚʦ-

ʜʦʪʦʢ, ʢʦʪʦʨʳʡ, ʢʩʪʘʪʠ, ʦʩʪʘʸʪʩʷ ʝʜʠʥ-

ʩʪʚʝʥʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʝʜʢʘʤʴʷ (ʠ 

ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ) ʥʝ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʳʤ. 

ʊʝʨʨʠʪʦʨʠʷ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ ʇʨʝʜʚʦʣʞʴʷ, ʨʘʩʧʦʣʘʛʘʶʱʘʷʩʷ ʥʘ 

ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ɺʦʣʛʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʘʥʪʝʢʣʠʟʫ, ʚʦʟʥʠʢʰʫʶ ʢʘʢ ʝʜʠʥʦʝ ʛʝʦʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʦʝ ʮʝʣʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʢʪʦʥʠ-

ʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʧʨʦʷʚʠʚʰʠʭ ʩʝʙʷ ʚ 

ʥʠʞʥʝʤ ʧʣʠʦʮʝʥʝ. ʍʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʨʝ-

ʟʝʨʚʫʘʨʘ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʥʘ ʇʨʝʜʚʦʣʞʩʢʫʶ ʪʝʢʪʦʥʠʢʫ ʦʪʣʠʯʘʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʚʦʜʥʳʭ ʤʘʩʩ ʥʘ ʤʦʥʦ-

ʣʠʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚʩʣʝʜʩʪʚʠʝ ʪʘʢʠʭ ʧʨʦ-

ʣʦʥʛʠʨʦʚʘʥʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʘʙ-

ʨʘʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʩʤʳʢʘʥʠʝ ʩʚʦ-

ʜʦʚ ʨʘʟʣʦʤʘ ʂʘʟʘʥʩʢʦ-ʂʠʨʦʚʩʢʦʛʦ ʘʚʣʘʢʦ-

ʛʝʥʘ ʠ ʊʘʢʤʦʚʩʢʦʛʦ ʩʚʦʜʘ, ʧʝʨʝʢʨʳʚʘʶʪ 

ʘʨʪʝʟʠʘʥʩʢʫʶ ʧʦʜʧʠʪʢʫ. ʋʩʠʣʝʥʠʶ ʜʘʚʣʝ-

ʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʜʚʠ-

ʞʝʥʠʝ ʚʦʣʞʩʢʦʛʦ ʪʝʯʝʥʠʷ ʥʘ ʧʨʘʚʳʡ ʚʦʣʞ-

ʩʢʠʡ ʙʝʨʝʛ. ɻʨʫʥʪʦʚʢʘ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ, ʘ ʧʦʩʢʦʣʴ-

ʢʫ ʚʨʝʟ ʉʚʠʷʛʠ ʥʝʛʣʫʙʦʢʠʡ ʠ ʚʦʦʙʱʝ ʥʝ 

ʚʩʢʨʳʚʘʝʪ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, 

ʧʦʜʨʫʩʣʦʚʳʝ ʧʨʦʮʝʩʩʳ ʦʩʥʦʚʥʦʛʦ ʙʘʩʩʝʡ-

ʥʘ ʜʝʛʨʘʜʠʨʫʶʪ. ʉʚʠʷʛʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʝʢ 

ʇʨʝʜʢʘʤʴʷ ʧʦʪʝʨʷʣʘ ʥʝ ʪʦʣʴʢʦ ʘʨʪʝʟʠʘʥ-

ʩʢʫʶ, ʥʦ ʠ ʛʨʫʥʪʦʚʫʶ ʧʦʜʧʠʪʢʫ ʥʘ ʪʝ ʞʝ 5-

7 ʝʜʠʥʠʮ, ʢʦʪʦʨʳʝ ʧʨʠʦʙʨʝʣʠ ʨʝʢʠ ʇʨʝʜ-

ʢʘʤʴʷ, ʧʨʠ ʵʪʦʤ ʢʘʢ ʙʳ ʩʦʭʨʘʥʷʷ ʦʙʱʠʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʙʘʣʘʥʩ ʧʝʨʝʤʝʱʝʥʠʡ 

ʚʦʜʥʳʭ ʤʘʩʩ ʚ ʛʣʦʙʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦʤ ʤʘʩʰʪʘʙʝ.  

ʇʨʦʠʩʭʦʜʷʱʠʤ ʩʝʛʦʜʥʷ ʧʨʦʮʝʩʩʘʤ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʤʦʱʥʦʛʦ ʯʝʪʚʝʨ-

ʪʠʯʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʙʦʣʴʰʠʭ ʣʝʩʥʳʭ ʤʘʩʩʠ-

ʚʦʚ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦ-

ʪʦʨʘʷ ʚ ʫʩʣʦʚʠʷʭ ʛʣʫʙʦʢʦʨʘʩʯʣʝʥʝʥʥʦʛʦ 

ʨʝʣʴʝʬʘ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʫʩʢʦʨʝʥʥʦʡ 

ʧʣʦʩʢʦʩʪʥʦʡ ʵʨʦʟʠʠ. ʊʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʠʟʚʝʩʪʥʳʝ ʙʫʢʚʘʣʴʥʦ ʚ ʧʨʦʰʣʦʤ ʚʝ-

ʢʝ ʧʨʝʜʚʦʣʞʩʢʠʝ ʜʫʙʨʘʚʳ ʫʩʪʫʧʠʣʠ ʤʝʩʪʦ 

ʣʘʥʜʰʘʬʪʫ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ, ʩ ʦʩʪʨʦʚ-

ʥʳʤʠ ʘʨʝʘʣʘʤʠ ʨʘʟʥʦʪʨʘʚʥʦʡ ʩʪʝʧʠ ʥʘ 

ʦʩʪʘʥʮʘʭ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʠ ʦʧʦʜʟʦʣʝʥ-

ʥʳʭ ʯʝʨʥʦʟʝʤʦʚ [8]. ɽʩʣʠ ʚ XX ʚ. ʩ ʤʝʞ-

ʧʨʠʪʦʯʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʨʠʤʳʢʘʶʱʠʭ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʢ ʨʫʩʣʫ ʉʚʠʷʛʠ, ʧʨʠʯʸʤ ʥʘ 

ʚʩʸʤ ʝʛʦ ʧʨʦʪʷʞʝʥʠʠ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦ-

ʨʠʠ ʇʨʝʜʚʦʣʞʴʷ, ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʧʦʩʪʫ-

ʧʘʣʦ 5.0 ʣ/ʩʝʢ*ʢʤ2 ʧʦʜʟʝʤʥʦʡ ʚʦʜʳ; ʪʦ ʚ 

XXI  ʚ. ʚʝʣʠʯʠʥʘ ʤʦʜʫʣʷ ʧʦʜʟʝʤʥʦʛʦ ʧʠʪʘ-

ʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʣʘʩʴ ï ʩ 

5.0 ʣ/ʩʝʢ*ʢʤ2 ʜʦ 1.0 ʣ/ʩʝʢ*ʢʤ2, ʯʪʦ ʫʢʘʟʳ-
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ʚʘʝʪ ʥʘ ʜʝʛʨʘʜʘʮʠʶ ʧʦʜʨʫʩʣʦʚʦʛʦ ʧʝʨʝ-

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʦʢʘ. ʈʝʢʘ ʥʝ ʠʤʝʝʪ ʛʣʫʙʦ-

ʢʦʛʦ ʚʨʝʟʘ, ʥʝ ʚʩʢʨʳʚʘʝʪ ʛʨʫʥʪʦʚʦʛʦ ʧʦʪʦ-

ʢʘ ʘʣʣʶʚʠʷ, ʫʢʣʦʥ ʝʸ ʨʫʩʣʘ ʤʝʥʴʰʝ ʫʢʣʦʥʘ 

ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʚ ʙʘʩʩʝʡʥʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦ-

ʤʫ ʦʪʪʦʢʫ ʚʦʜ ʟʘ ʧʨʝʜʝʣʳ ʙʘʩʩʝʡʥʘ. ɿʥʘʯʝ-

ʥʠʷ ʤʦʜʫʣʷ ʩʝʛʦʜʥʷ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʉʚʠʷʛʠ ʚʧʝʯʘʪʣʷʶʱʝ 

ʨʘʚʥʦʤʝʨʥʦ ï ʫʨʦʚʝʥʴ ʧʦʜʟʝʤʥʦʡ ʧʨʠʪʦʯ-

ʥʦʩʪʠ ʥʘ 90% ʪʝʨʨʠʪʦʨʠʠ ʥʠʟʢʠʡ ï ʦʪ 

0.251 ʜʦ 0.5 ʣ/ʩʝʢ*ʢʤ2. ʇʨʠ ʵʪʦʤ ʚ ʨʘʚʥʳʭ 

ʜʦʣʷʭ ʫʙʘʚʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʪʨʘʥʩʪʚ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʦʜʧʠʪʢʠ ʠ ʩ ʯʨʝʟʚʳ-

ʯʘʡʥʦ ʥʠʟʢʠʤʠ ʠ ʥʫʣʝʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ʅʘʧʨʠʤʝʨ, ʤʦʜʫʣʴ ʥʝʢʦʪʦʨʳʭ ʧʨʠʪʦʢʦʚ 

ʉʚʠʷʛʠ, ʪʘʢʠʭ ʢʘʢ ʨʝʢʠ ʂʠʣʴʥʘ ʫʚʝʣʠʯʠʣʩʷ 

ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʧʷʪʠʜʝʩʷʪʠ ʣʝʪ ʩ 0.5-

1.0 ʣ/ʩʝʢ*ʢʤ2 ʜʦ 0.75-3.0 ʣ/ʩʝʢ*ʢʤ2. ʅʘ 

ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʤʦʜʫʣʷ ʧʦʜʟʝʤʥʦʛʦ ʧʠʪʘ-

ʥʠʷ ʨʝʢ ʂʠʷʪʢʘ ʠ ʊʦʰʘ ʜʦ 0.25-

0.5 ʣ/ʩʝʢ*ʢʤ2 ʚʥʦʚʴ ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʠʭ 

ʤʝʞʜʫʨʝʯʴʝ ʜʚʘ ʥʦʚʳʭ ʧʨʠʪʦʢʘ ʧʦʣʫʯʠʣʠ 

ʧʦʚʳʰʝʥʥʦʝ ʦʪ ʬʦʥʘ ʧʦʩʪʫʧʣʝʥʠʝ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ ï 2.8 ʣ/ʩʝʢ*ʢʤ2. ʇʦʣʫʯʘʶʱʘʷ 

ʛʨʫʥʪʦʚʫʶ ʧʦʜʧʠʪʢʫ ʠʟ ʧʝʩʢʦʚ ʠ ʧʝʩʯʘʥʠ-

ʢʦʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ III  ʩʚʠʪʳ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ ʠʟ ʜʦʣʦʤʠʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ IV ʩʚʠʪʳ ʧʦʨʦʜ ʊʘʪʘʨʩʢʦʛʦ ʷʨʫʩʘ 

ʨʝʢʘ ʋʣʝʤʘ ʚ XX ʚ. ʠʤʝʣʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʜʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ 0.5-1.0 ʣ/ʩʝʢ*ʢʤ2, 

ʫʤʝʥʴʰʘʷʩʴ ʢ ʫʩʪʴʶ ʜʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ; ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʜʫʣʴ ʧʦʜ-

ʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 0.7-

1.8 ʣ/ʩʝʢ*ʢʤ2. ʅʘ ʧʨʠʪʦʢʘʭ ʠ ʤʝʞʧʨʠ-

ʪʦʯʴʷʭ ʋʣʝʤʳ, ʛʜʝ ʚʦʜʦʥʦʩʥʳʝ ʠ ʚʦʜʦ-

ʫʧʦʨʥʳʝ ʩʣʦʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʣʠʥʟ 

ʠʟʤʝʥʯʠʚʦʡ ʤʦʱʥʦʩʪʠ ʠ ʤʘʣʦʡ ʚʦʜʦʥʦʩʥʦ-

ʩʪʠ, ʯʪʦ ʨʘʥʝʝ ʦʙʲʷʩʥʷʣʦ ʧʝʨʝʩʳʭʘʥʠʝ ʨʝ-

ʢʠ, ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʫʚʝʣʠʯʠʣʠʩʴ ʜʦ 

5.5 ʣ/ʩʝʢ*ʢʤ2; ʨʝʢʘ ʧʝʨʝʩʪʘʣʘ ʢʣʘʩʩʠʬʠʮʠ-

ʨʦʚʘʪʴʩʷ ʢʘʢ ʧʝʨʝʩʳʭʘʶʱʘʷ. ɺʩʝ ʧʨʦʠʩʭʦ-

ʜʷʱʠʝ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʠʜʨʦ-

ʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʷʚ-

ʣʝʥʠʝʤ ʥʦʚʳʭ ʤʝʣʢʠʭ ʧʨʠʪʦʢʦʚ ʚ ʦʩʥʦʚ-

ʥʦʤ 2-5 ʧʦʨʷʜʢʦʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʥʦʩʠʤʦʡ ʉʚʠʷʛʦʡ ʧʦ ʦʩ-

ʥʦʚʥʦʤʫ ʨʫʩʣʫ ʚʦʜʳ ʚ ʂʫʡʙʳʰʝʚʩʢʦʝ ʚʦ-

ʜʦʭʨʘʥʠʣʠʱʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʥʦ ʩʥʠʟʠ-

ʣʦʩʴ, ʧʨʠ ʵʪʦʤ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦ ʚʦʟʨʦʩʣʠ 

ʨʘʩʭʦʜʳ ʝʛʦ ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʧʨʠʪʦʢʦʚ. 

ʈʘʩʩʯʠʪʘʥʦ, ʯʪʦ ʩʫʤʤʘʨʥʳʡ ʩʪʦʢ 21 ʨʝʢʠ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʷʚʣʷ-

ʶʪʩʷ ʉʝʢʝʨʢʘ, ʉʫʣʠʮʘ, ʄʦʨʢʚʘʰʠʥʢʘ, ʐʝ-

ʣʘʥʛʘ, ʐʘʨʤʘʥʢʘ, ɸʤʛʘʤʢʘ ʥʘ 30% ʧʦʢʨʳ-

ʚʘʝʪ ʧʨʝʚʳʰʝʥʠʝ ʠʩʧʘʨʝʥʠʷ ʩ ʫʯʘʩʪʢʘ 

ɺʦʣʞʩʢʦʛʦ ʦʪʨʦʛʘ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʘ ʥʘʜ ʦʩʘʜʢʘʤʠ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʜʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ 

ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʧʨʠʪʦʢʦʚ, ʚʧʘʜʘʶʱʠʭ ʩ 

ʚʳʩʦʢʦʛʦ ʙʝʨʝʛʘ ʇʨʝʜʚʦʣʞʴʷ ʚ ɺʦʣʞʩʢʠʡ 

ʦʪʨʦʛ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 

ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʝ 

ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʣʝʙʣʝʪʩʷ ʧʦ ʪʝʨʨʠ-

ʪʦʨʠʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝ-

ʥʠʡ ʜʦ 20.0 ʣ/ʩʝʢ*ʢʤ2, ʘ ʥʘ ʤʝʞʧʨʠʪʦʯʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʚʘʨʴʠʨʫʝʪ ʦʪ ʥʫʣʝʚʳʭ ʟʥʘ-

ʯʝʥʠʡ ʜʦ 43.0 ʣ/ʩʝʢĿʢʤ2. ʅʘʜʦ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʚʠʜʝ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʪʜʝʣʴ-

ʥʳʭ ʤʝʩʪʘʭ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʝʦʙʨʘʟʫ-

ʝʪ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʫʶ ʩʝʪʴ. ɼʣʷ ʧʨʠʤʝʨʘ, 

ʧʦʪʝʨʷʚʰʘʷ ʫʩʪʴʝʚʫʶ ʟʦʥʫ ʚ ʭʦʜʝ ʟʘʩʳʧʢʠ 

ʘʢʚʘʪʦʨʠʠ ʠ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʳ ʧʦʜ ʉʚʠ-

ʷʞʩʢʠʡ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʡ ʤʫʣʴʪʠʤʦʜʘʣʴ-

ʥʳʡ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨ (ʧʦʩʸʣʦʢ ʅʠʞ-

ʥʠʝ ɺʷʟʦʚʳʝ) ʨʝʢʘ ʉʝʢʝʨʢʘ ʥʘʰʣʘ ʧʫʪʴ 

ʨʘʟʛʨʫʟʢʠ ʚ ʢʘʨʩʪʦʚʳʡ ʧʨʦʚʘʣ, ʯʪʦ ʘʧʨʠʦ-

ʨʠ ʧʨʦʚʦʮʠʨʫʝʪ ʘʢʪʠʚʠʟʘʮʠʶ ʙʘʨʨʘʞʥʳʭ 

ʵʬʬʝʢʪʦʚ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʧʨʦʪʝʢʪʦʥʠʯʝ-

ʩʢʠʝ ʧʦʜʚʠʞʢʠ; ʘʢʪʠʚʥʦʩʪʴ ʢʘʨʩʪʘ ʫʞʝ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʥʘ ʧʦʜʩʪʠʣʘʶ-

ʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʦʚʳʭ ʚʦʨʦʥʦʢ. 

ʆʪʤʝʯʘʝʪʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʢʘ ʠ 

ʜʣʷ ʧʨʠʪʦʢʦʚ ʂʘʤʩʢʦʛʦ ʟʘʣʠʚʘ ʂʫʡʙʳʰʝʚ-

ʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʥʠʟʤʝʥʥʦʡ ʨʘʚʥʠʥʳ ɿʘʧʘʜʥʦʛʦ 

ɿʘʢʘʤʴʷ, ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʢʦʪʦʨʦʛʦ (ʚʳʩʦʪʘ 175 ʤ) ʩʪʝʢʘʶʪ ʨʝʢʠ: ʥʘ 

ʚʦʩʪʦʢ ʚ ʐʝʰʤʫ ï ʂʘʤʝʥʢʘ, ʉʝʢʠʥʝʩʴ, 

ʊʦʣʢʠʰʢʘ, ʥʘ ʩʝʚʝʨ ʚ ʂʘʤʫ ï ɹʘʭʪʘ, ʐʝʥ-

ʪʘʣʘ, ʂʫʨʣʷʥʢʘ, ʥʘ ʟʘʧʘʜ ʚ ɺʦʣʛʫ ï ɸʢʪʘʡ, 

ɹʝʟʜʥʘ, ʋʪʢʘ, ʥʘ ʶʛ ʚ ɹʦʣʴʰʦʡ ʏʝʨʝʤʰʘʥ 

ï ɹʦʣʴʰʘʷ ʠ ʄʘʣʘʷ ʉʫʣʴʯʘ, ʄʘʣʳʡ ʏʝ-

ʨʝʤʰʘʥ. ʈʝʛʠʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ 

ʄʝʣʝʢʝʩʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʚʧʘʜʠʥʳ, ʚ 

ʩʪʨʦʝʥʠʠ ʢʦʪʦʨʦʡ ʫʯʘʩʪʚʫʶʪ ʥʝʦʛʝʥʦʚʳʝ ʠ 

ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʩʣʘʛʘʶʱʠʝ ʘʢ-

ʢʫʤʫʣʷʪʠʚʥʳʝ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʝ ʨʘʚ-

ʥʠʥʳ ʠ ʪʝʨʨʘʩʳ. ɺ ʄʝʣʝʢʝʩʩʢʦʡ ʜʝʧʨʝʩʩʠʠ 

ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ ʩʠʩʪʝʤʳ ʉʦʢʩʢʦ-ʐʝʰʤʠʥʩʢʠʭ 

ʧʦʜʥʷʪʠʡ, ʧʦʩʪʫʧʘʶʱʘʷ ʩʶʜʘ ʧʦ ʥʘʢʣʦʥʫ 

ʚʦʜʦʫʧʦʨʦʚ ʂʘʟʘʥʩʢʦʛʦ ʷʨʫʩʘ. ʅʠʞʥʝʢʘ-
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ʟʘʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʦʛʨʫʞʝʥʳ ʥʘ ʙʦʣʴ-

ʰʫʶ ʛʣʫʙʠʥʫ ʠ ʧʝʨʝʢʨʳʪʳ ʪʦʣʱʘʤʠ ʶʨʳ ʠ 

ʤʝʣʘ. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʥʠʞʥʝʢʘʟʘʥʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʥʝʨʝʜʢʦ ʟʘʣʝʛʘʶʪ ʥʠʞʝ ʤʝʩʪ-

ʥʦʡ ʨʝʯʥʦʡ ʩʝʪʠ, ʧʦʵʪʦʤʫ ʚʦʜʦʥʦʩʥʳʝ ʛʦ-

ʨʠʟʦʥʪʳ ʯʘʩʪʦ ʥʘʧʦʨʥʳʝ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʛʨʫʟʢʠ ʚ ʧʨʝʜʝ-

ʣʘʭ ʙʘʟʠʩʘ ʵʨʦʟʠʠ ʧʦ ʦʩʥʦʚʥʳʤ ʪʘʣʴʚʝʛʘʤ 

ʧʨʠʪʦʢʦʚ ɹʦʣʴʰʘʷ ɹʘʭʪʘ, ʐʝʥʪʘʣʘ, ʂʫʨ-

ʣʷʥʢʘ, ɸʢʪʘʡ, ɹʝʟʜʥʘ, ʄʘʣʳʡ ʏʝʨʝʤʰʘʥ, 

ɹʦʣʴʰʦʡ ʏʝʨʝʤʰʘʥ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʫʯʘʩʪʠʷ ʚ ʩʪʦʢʝ (ʚʧʣʦʪʴ ʜʦ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ) ʤʝʞʧʨʠʪʦʯʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʤʘʩʩʦʚʦʝ ʧʝʨʝʩʳʭʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʪʝʨʷʶ-

ʱʠʭ ʛʨʫʥʪʦʚʫʶ ʧʦʜʧʠʪʢʫ ʪʝʨʨʘʩʦʚʳʭ ʦʟʸʨ 

ʠ ʧʨʠʪʦʢʦʚ ʨʝʢ ʚʪʦʨʦʛʦ, ʪʨʝʪʴʝʛʦ ʧʦʨʷʜ-

ʢʦʚ. ʅʠʞʝ ʩʣʠʷʥʠʷ ʚʦʜ ɺʦʣʞʩʢʦʛʦ ʠ ʂʘʤ-

ʩʢʦʛʦ ʪʝʯʝʥʠʡ, ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʣʝʚʦ-

ʙʝʨʝʞʴʷ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʪʨʝʪʠʯʥʳʭ ʠ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʟʘ ʩʯʝʪ ʤʝʩʪ-

ʥʳʭ ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʝ ʠʥʪʝʥʩʠʚʥʦ ʧʦʛʣʦ-

ʱʘʶʪʩʷ ʜʨʝʚʥʝʘʣʣʶʚʠʘʣʴʥʳʤʠ ʧʝʩʯʘʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʩʫʧʝʩʯʘʥʳʤʠ ʧʦʯʚʘʤʠ ʚ 

ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʋʪʢʘ ʠ ʄʘʡʥʘ, ʤʦʜʫʣʴ ʧʦʜ-

ʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 

0.1 ʣ/ʩʝʢ*ʢʤ2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ 

ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʣʝʚʦʙʝʨʝʞʴʷ ʂʫʡʙʳʰʝʚ-

ʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʠʞʝ ʂʘʤʩʢʦ-

ʋʩʪʴʠʥʩʢʦʛʦ ʧʣʸʩʘ ʧʦʢʘʟʳʚʘʝʪ ʫʩʪʦʡʯʠ-

ʚʫʶ ʪʝʥʜʝʥʮʠʶ.  

ʉ ʥʘʯʘʣʘ ʩʦʟʜʘʥʠʷ ʢʘʤʩʢʦ-ʚʦʣʞʩʢʦʛʦ 

ʢʘʩʢʘʜʘ ʚʦʜʦʭʨʘʥʠʣʠʱ ʬʠʢʩʠʨʫʝʪʩʷ ʙʝʩ-

ʧʨʝʮʝʜʝʥʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʦʜʥʦʩʪʠ ʪʘʢʠʭ 

ʢʨʫʧʥʳʭ ʜʨʝʥ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʘ ɿʘʢʘʤʴʷ ʢʘʢ ʉʪʝʧʥʦʡ ɿʘʡ ʠ ʐʝʰʤʘ. 

ʂ 2021 ʛ. ʚʦʜʥʦʩʪʴ ʉʪʝʧʥʦʛʦ ɿʘʷ ʫʚʝʣʠʯʠ-

ʣʘʩʴ ʥʘ 64%, ʐʝʰʤʳ ʥʘ 61%. ʂ ʪʘʢʦʤʫ 

ʵʬʬʝʢʪʫ ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʤʦʱʥʦʝ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʦʛʜʘ ʢʨʦʤʝ ʩʦʟʜʘʥʠʷ 

ʥʦʚʭr ʙʘʩʩʝʡʥʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʪʝʨʨʠʪʦ-

ʨʠʷ ʤʝʞʜʫʨʝʯʴʷ ʐʝʰʤʳ ʠ ʉʪʝʧʥʦʛʦ ɿʘʷ ʚ 

ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʩʣʦʞʥʝʥʘ ʨʘʟʨʘʙʦʪʢʘʤʠ 

ʥʝʬʪʠ ʠ ʘʨʪʝʟʠʘʥʩʢʠʭ ʚʦʜ. ʉʢʚʘʞʠʥʥʦʝ 

ʦʧʦʨʦʞʥʝʥʠʝ ʛʣʫʙʠʥʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦ-

ʨʠʟʦʥʪʦʚ ʧʨʦʚʦʮʠʨʫʝʪ ʧʦʜʪʷʛʠʚʘʥʠʝ ʚʦʜ 

ʠʟ ʜʨʫʛʠʭ ʩʦʧʨʝʜʝʣʴʥʳʭ ʧʦʜʟʝʤʥʳʭ ʨʝʟʝʨ-

ʚʫʘʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʙʳʯʘ ʥʝʬʪʷʥʳʭ 

ʬʨʘʢʮʠʡ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʷʟʢʦʩʪʠ ʠ 

ʛʨʫʥʪʦʚʳʭ ʠ ʘʨʪʝʟʠʘʥʩʢʠʭ ʚʦʜ, ʧʨʦʚʦʮʠʨʫ-

ʝʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴʩʷ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʢʦʤʧʨʝʩʩʠʠ ʠ ʜʝʢʦʤʧʨʝʩʩʠʠ, ʢʦʪʦʨʳʝ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʜʚʠʞʝʥʠʶ ʞʠʜʢʦʩʪʥʳʭ ʩʫʙ-

ʩʪʘʥʮʠʡ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʪʝʢʪʦʥʠʢʠ. 

ʅʘʜʦ ʫʯʝʩʪʴ, ʯʪʦ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʄʝʣʝʢʝʩʩʢʦʡ ʚʧʘʜʠʥʳ ʦʩʣʦʞʥʝʥʘ ʠʥʪʝʥ-

ʩʠʚʥʳʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ. 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚʦʩʪʦʯʥʳʡ ʛʨʝʙʝʥʴ ʄʝʣʝ-

ʢʝʩʩʢʦʡ ʚʧʘʜʠʥʳ ʟʘ ʥʦʚʝʡʰʠʡ ʧʝʨʠʦʜ ʧʨʦ-

ʩʝʣ ʥʘ 200 ʤ [9]. ʅʠʟʢʦʝ ʟʘʣʝʛʘʥʠʝ ʢʨʠ-

ʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʳ ʠ ʥʠʟʢʦʝ ʧʦ-

ʣʦʞʝʥʠʝ ʨʝʣʴʝʬʘ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʦʧʫʩʢʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʂʨʦʤʝ ʄʝʣʝʢʝʩ-

ʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʵʪʦ ʷʚʣʝʥʠʝ ʢʘʩʘʝʪʩʷ ʠ ʉʘ-

ʨʘʣʠʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʂʘʤʩʢʦ-ɹʝʣʴʩʢʦʛʦ 

ʘʚʣʘʢʦʛʝʥʘ. ɸʚʣʘʢʦʛʝʥʳ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʚʦʜʥʦʩʪʠ ʣʝʚʦʙʝʨʝʞʴʷ ʂʘʤʳ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʦʪʦʤʫ ʯʪʦ ʥʝʩʫʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʠʟ ʛʣʫʙʦʢʠʭ ʧʦʜʟʝʤʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʘʢʫʫʤʥʦʛʦ 

ʧʦʜʪʷʛʠʚʘʥʠʷ ʩʥʠʟʫ ʧʦ ʫʢʣʦʥʫ ʤʝʩʪʥʦʩʪʠ 

ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʖʞʥʦ-ʊʘʪʘʨʩʢʦʛʦ ʉʚʦʜʘ ʠ ʄʝʣʝʢʝʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ ʠ ʧʨʠ ʜʘʚʣʝʥʠʠ ʘʢʚʘʨʝʟʝʨʚʫʘʨʘ 

ʅʠʞʥʝʢʘʤʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʚʝʨʭʫ 

ʚʦʜʳ ʘʚʣʘʢʦʛʝʥʦʚ ʧʦʣʫʯʘʶʪ ʩʧʨʦʚʦʮʠʨʦ-

ʚʘʥʥʫʶ ʥʘʚʝʜʸʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʫʚʝʣʠ-

ʯʠʚʘʶʪ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ. ʇʨʦʠʩʭʦʜʠʪ ʨʘʟ-

ʛʨʫʟʢʘ, ʚ ʯʠʩʣʝ ʧʨʦʯʝʛʦ, ʠ ʥʘ ʧʦʜʩʪʠʣʘʶ-

ʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦ ʚʩʝʤ ʚʦʟʤʦʞʥʳʤ ʧʫ-

ʪʷʤ. ʊʘʢ, ʠʟ ʉʘʨʘʡʣʠʥʩʢʦʛʦ ʘʚʣʘʢʦʛʝʥʘ ʚʦ-

ʜʘ ʚʳʜʘʚʣʠʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʯʝʨʝʟ 

ʦʩʝʚʳʝ ʟʦʥʳ ɸʙʜʨʘʭʤʘʥʦʚʩʢʦʛʦ, ɸʢʪʘʰ-

ʩʢʦ-ʉʘʣʘʫʰʩʢʦʛʦ, ʉʘʨʘʡʣʠʥʩʢʦʛʦ ʨʘʟʣʦ-

ʤʦʚ. ʇʦʩʢʦʣʴʢʫ ʚʦʜʘ ʜʚʠʛʘʝʪʩʷ ʧʦ ʛʦʪʦʚʳʤ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʘʟʣʦʤʘʤ, ʝʸ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʩʪʝʢʘʝʪ ʚ ʪʘʣʴ-

ʚʝʛʠ ʨʝʢ ʩ ʩʘʤʳʭ ʚʝʨʭʦʚʴʝʚ ʐʝʰʤʳ ʠ 

ʉʪʝʧʥʦʛʦ ɿʘʷ. ʇʨʦʮʝʩʩʫ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʙʦʨʪʘ ʪʝʢʪʦʥʠʢʠ 

ʖʞʥʦ-ʊʘʪʘʨʩʢʦʛʦ ʉʚʦʜʘ ʧʨʠ ʦʙʨʳʚʝ ʚ ʩʠ-

ʥʝʢʣʠʟʫ ʄʝʣʝʢʝʩʩʢʦʡ ʚʧʘʜʠʥʳ, ʚʳʩʪʣʘʥ-

ʥʦʛʦ ʘʣʝʚʨʦʣʠʪʦʚʳʤ ʩʣʦʝʤ, ʧʨʦʜʦʣʴʥʦ-

ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʩʣʦʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʪʦ-

ʨʦʛʦ ʧʨʠ ʜʘʚʣʝʥʠʠ, ʧʨʝʚʳʰʘʶʱʝʤ ʧʨʝʜʝʣ 

ʥʘ ʩʞʘʪʠʝ ʘʣʝʚʨʦʣʠʪʘ 2200 ʢʛ/ʤ3, ʣʝʛʢʦ 

ʪʨʝʩʢʘʝʪʩʷ, ʚʳʩʚʦʙʦʞʜʘʷ ʥʘʧʦʨʥʳʝ ʧʦʜ-

ʟʝʤʥʳʝ ʚʦʜʳ, ʧʨʦʥʠʢʘʶʱʠʝ ʪʘʢʠʤ ʝʩʪʝ-

ʩʪʚʝʥʥʳʤ ʧʫʪʸʤ ʚ ʨʝʯʥʳʝ ʜʨʝʥʳ. ʆʪʣʠʯʠ-

ʪʝʣʴʥʦʡ ʤʝʪʢʦʡ ʚʳʩʚʦʙʦʞʜʘʝʤʳʭ ʘʨʪʝʟʠ-

ʘʥʩʢʠʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠʭ ʢ 

ʭʣʦʨʠʜʥʦʤʫ ʪʠʧʫ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʦʪ 

ʧʨʦʮʝʩʩʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠ-

ʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʠ ʦʪ ʫʨʦʚʥʷ ʠ 

ʭʘʨʘʢʪʝʨʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʫʚʝʣʠʯʠʚʘʶʱʝʛʦʩʷ ʚ ʧʦ-

ʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘ ʩʯʸʪ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʨʘʟ-

ʛʨʫʟʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʇʨʠʯʠʥʘ ʫʚʝʣʠʯʝ-

ʥʠʷ ʩʪʦʢʘ ʦʩʥʦʚʥʳʭ ʨʝʯʥʳʭ ʜʨʝʥ ʇʨʝʜʢʘ-

ʤʴʷ ʧʦʣʫʯʠʣʘ ʫʚʝʣʠʯʝʥʥʳʡ ʜʝʙʝʪ ʙʣʘʛʦʜʘ-

ʨʷ ʨʘʩʰʠʨʠʚʰʠʤʩʷ ʨʘʟʣʦʤʘʤ ʪʝʢʪʦʥʠʢʠ 

ʂʘʟʘʥʩʢʦ-ʂʠʨʦʚʩʢʦʛʦ ʇʨʦʛʠʙʘ ʠ ʉʝʚʝʨʦ-

ʊʘʪʘʨʩʪʢʦʛʦ ʩʚʦʜʘ. ʇʨʠʯʠʥʦʡ ʦʙʝʟʚʦʞʠʚʘ-

ʥʠʷ ʨʘʡʦʥʘ ʇʨʝʜʚʦʣʞʴʷ, ʥʘʦʙʦʨʦʪ, ʷʚʣʷʝʪ-

ʩʷ ʩʤʳʢʘʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʣʦʤʘ ʂʘ-

ʟʘʥʩʢʦ-ʂʠʨʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʊʘʢʤʦʚʩʢʦʛʦ 

ʩʚʦʜʘ. ʋʚʝʣʠʯʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʥʳʭ ʚʦʜ ʠ ʠʥʪʝʥʩʠʚʥʘʷ 

ʨʘʟʨʘʙʦʪʢʘ ʥʝʬʪʝʜʦʙʳʯʠ ʩʪʘʣʠ ʧʨʠʯʠʥʦʡ 

ʫʚʝʣʠʯʝʥʠʷ ʚʦʜʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʨʝʯʥʳʭ 

ʜʨʝʥ ʇʨʝʜʢʘʤʴʷ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʦʜ-

ʥʘʢʦ, ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʦʙʱʠʡ ʙʘʣʘʥʩ 

ʦʙʦʨʦʪʘ ʚʦʜʳ ʩʦʭʨʘʥʷʝʪʩʷ. 
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Abstract. The prerequisite for studying the trend of surface runoff formation on the territory 

of the Republic of Tatarstan is the need to solve the problems of fundamental science, in particu-

lar, to identify patterns of spatial-temporal geomorphological transformations and their interre-

lations with the transformation of the daytime surface. The practical significance of the research 

is due to the increased interest in developing measures to regulate water use standards in order 

to preserve the water balance in the natural environment. The growing demand for water re-

sources and the excess of the normative discharge of wastewater observed in the last century 

against the background of climatic anomalies have led not only to a quantitative imbalance in 

the formation of water resources, but also to significant qualitative changes in the composition 

of natural waters, violations of the mechanisms of biocenotic self-regulation and self-

purification of the environment. The article presents the main nuances of the redistribution of 

water content in individual physical and geographical zones of the territory of the republic. 

Keywords: surface runoff, hydrographic network, anthropogenic impact, redistribution of 

runoff. 
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ɸʥʥʦʪʘʮʠʷ. ʄʦʜʠʬʠʢʘʮʠʷ ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

(ɸʉʆɺʈ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ (ɹɼ) ʧʦ 177 

ʧʫʥʢʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʨʝʞʠʤʦʤ ʨʝʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ (ʈʊ), ʩʦʜʝʨʞʘʱʠʭ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʦʣʝʝ 450 ʪʳʩʷʯ ʟʥʘʯʝʥʠʡ ʨʘʩʭʦʜʦʚ ʚʦʜʳ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʦʙʨʘʙʦʪʢʝ ʵʪʦʛʦ 

ʤʘʩʩʠʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʙʳʩʪʨʦ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ (ʚʳʙʦʨ ʛʠʜʨʦʧʦʩʪʦʚ ʥʘ ʢʘʨʪʝ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʳ QGIS) ʠ ʧʦ ʜʠʘʧʘʟʦʥʫ 

ʚʨʝʤʝʥʠ (1926-2019 ʛʛ.), ʥʦ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʭ ʦʙʨʘʙʘʪʳʚʘʪʴ (ʨʘʩʩʯʠʪʘʪʴ 

ʦʙʝʩʧʝʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʚʥʫʪʨʠʛʦʜʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʦʢʘ, ʚʳʯʠʩʣʠʪʴ ʧʘʨʘʤʝʪʨʳ 

ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʠ ʜʨ.). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʥʢ ʜʘʥʥʳʭ, ʣʦʢʘʣʴʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʣʦʛʠʠ ʀʥʩʪʠʪʫʪʘ 

ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʊ ʥʘʢʦʧʣʝʥ ʦʛʨʦʤʥʳʡ 

ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʷʚʣʷʶʱʠʡʩʷ ʧʦʣʥʦ-

ʮʝʥʥʳʤ ʢʘʪʘʣʦʛʦʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝ 

ʪʦʣʴʢʦ ʈʊ, ʥʦ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɼʘʥʥʳʡ ʢʘʪʘʣʦʛ ʦʙʲʝʜʠʥʷʝʪ ʩʚʝʜʝʥʠʷ, ʩʦ-

ʜʝʨʞʘʱʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʚʠʜʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʘʙʣʠʮ (ʬʘʡʣʦʚ). ʕʪʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʚʠʜʘ ï ʦʜʥʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʥʦʩʷʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨ, 

ʜʨʫʛʠʝ ʧʦʣʫʯʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ 

ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʯʝʪʦʚ ʠ ʦʙʦʙ-

ʱʝʥʠʡ. ɼʣʷ ʨʘʙʦʪʳ ʩ ɹɼ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦ-

ʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʝʦʙ-

ʨʘʟʦʚʘʪʴ ʩʫʭʦʡ ʷʟʳʢ ʮʠʬʨ ʚ ʦʮʝʥʢʫ ʩʦʩʪʦ-

ʷʥʠʷ ʙʘʩʩʝʡʥʦʚ ʤʘʣʳʭ ʨʝʢ [1]. ʂʦʤʧʴʶ-

ʪʝʨʥʳʝ ɹɼ ʠ ʧʨʦʛʨʘʤʤʳ ʠʭ ʦʙʨʘʙʦʪʢʠ ʷʚ-

ʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʘʥʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ. 

ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ɹɼ ʠ ʧʨʦʛʨʘʤʤʳ ʠʭ 

ʦʙʨʘʙʦʪʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʠʪʴ ʧʦʣ-

ʥʫʶ ʢʘʨʪʠʥʫ ʦ ʩʣʦʞʠʚʰʝʡʩʷ ʛʠʜʨʦʣʦʛʠʯʝ-

ʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʙʘʩʩʝʡʥʝ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʨʝʢʠ, ʥʘʡʪʠ ʝʝ ʢʨʠʪʝʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʠ, 

ʨʘʥʞʠʨʦʚʘʪʴ ʠʭ ʧʦ ʩʪʝʧʝʥʠ ʦʩʪʨʦʪʳ, ʚ ʚʠ-

ʜʝ ɸʉʆɺʈ. ʌʫʥʢʮʠʦʥʘʣʴʥʦ ɸʉʆɺʈ ʩʦ-

ʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ɹɼ, ʉʠ-

ʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ɹɼ ʠ ʀʥʪʝʨʬʝʡʩʘ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʜʦʩʪʫʧ ʢ ʜʘʥ-

ʥʳʤ, ʠʭ ʦʙʨʘʙʦʪʢʫ, ʘʥʘʣʠʟ ʠ ʚʳʚʦʜ ʧʦʣʫ-

ʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʘʙʣʠʮʳ ɹɼ ɸʉʆɺʈ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʧʦʤʦ-

ʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʠʤʝʶʱʠʭ 

ʨʘʟʣʠʯʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. 

ʆʜʥʠ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʝʜʝ-

ʥʠʷ ʣʦʢʘʣʴʥʳʭ ɹɼ, ʜʨʫʛʠʝ ʷʚʣʷʶʪʩʷ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦ-

ʛʨʘʤʤʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʧʨʦʚʦʜʠʪʴ ʨʘʩ-

ʯʝʪʳ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʝ-

ʪʦʜʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʪʦʜʘʤʠ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʈʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ɸʉʆɺʈ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʪʘʢ 

ʢʘʢ ʧʦʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤ-

ʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘʭʦʜʠʪʴ ʥʦ-
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ʚr ʝ, ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʦʜʭʦʜʳ, ʫʚʝʣʠ-

ʯʠʚʘʶʱʠʝ ʪʦʯʥʦʩʪʴ ʠ ʣʝʛʢʦʩʪʴ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʨʘʩʯʝʪʦʚ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʘʣʘ ʤʦʜʠʬʠʢʘʮʠʷ (ʢʦʨʨʝʢʪʠʨʦʚʢʘ, ʨʝʜʘʢ-

ʪʠʨʦʚʘʥʠʝ, ʦʙʥʦʚʣʝʥʠʝ) ɹɼ ɸʉʆɺʈ, ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʠʨʘʪʴ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʨʝʢ ʈʊ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʤʠ 

177 ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʠ ʧʦʩʪʦʚ, ʩ 

ʯʠʩʣʦʤ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʚʥʳʤ 477015. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ɹɼ 

ʧʝʨʝʥʝʩʝʥʳ ʚ ʬʦʨʤʘʪ SQLite, ʯʪʦ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʣʝʛʢʦʩʪʴ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʨʘʩʯʝʪʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʠʢʣʘʜʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ɹɼ 

ɸʉʆɺʈ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʠʪʴ ʧʦʣʥʫʶ 

ʢʘʨʪʠʥʫ ʦ ʩʣʦʞʠʚʰʝʡʩʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʝ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ, ʦʩʥʦʚʘʥʳ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʤʝʪʦʜʠʯʝʩʢʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ, ʚʢʣʶʯʘʶʱʝʤ ʤʝʪʦʜʳ ʧʨʦʚʝ-

ʜʝʥʠʷ ʥʘʪʫʨʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʢʘʤʝʨʘʣʴ-

ʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺʩʝ ʨʘʩʯʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʳ 

ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠʩʭʦʜ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʨʪʦʛʨʘ-

ʬʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʣʝʛʢʦ ʚʳʷʚʠʪʴ ʠ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʪʨʫʜʥʦ 

ʫʣʘʚʣʠʚʘʶʪʩʷ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʪʘʙʣʠʮʘʭ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʨʝʩʫʨʩʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʠ 

ʤʝʪʦʜʳ ʦʧʠʩʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ɸʉʆɺʈ ʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʥʘ ʦʩʥʦʚʝ ʩʝʨʚʠʩʥʦʛʦ ʧʘʢʝʪʘ ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʉʋɹɼ PARADOX 3.5. ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʘ ʥʘ ʕɺʄ IBM PC AT-

286, ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ MS DOS ʠʣʠ 

ʈʉ DOS ʚ ʦʙʦʣʦʯʢʝ Norton Commander. 

ʅʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʢʦʜʠʨʦʚʦʢ ʢʠʨʠʣʣʠʯʝ-

ʩʢʠʭ ʰʨʠʬʪʦʚ ʚ MS DOS ʠ MS Windows, 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʚʳʟʚʘʣʦ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʧʝʨʝʥʦʩʘ ʜʘʥʥʳʭ ʚ Windows-

ʩʦʚʤʝʩʪʠʤʳʡ ʬʦʨʤʘʪ. ɺ ʢʘʯʝʩʪʚʝ ʬʦʨʤʘʪʘ 

ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʨʝʰʝʥʦ ʙʳʣʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ MS 

Excel ʠʟ ʩʦʩʪʘʚʘ ʧʘʢʝʪʘ MS Office, ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʠ ʧʦʟʚʦʣʷʶ-

ʱʝʝ ʧʨʦʠʟʚʦʜʠʪʴ ʣʝʛʢʠʡ ʧʝʨʝʥʦʩ ʩʦʜʝʨ-

ʞʠʤʦʛʦ ʪʘʙʣʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʧʦʣʥʦʮʝʥ-

ʥʳʝ ʉʋɹɼ (MS Access, Pstgres SQL, MS 

SQL, Oracle, MySQL ʠ ʜʨ.). 

ɺ ʥʘʩʪʦʷʱʠʡ ʧʝʨʠʦʜ ʩʧʝʮʠʘʣʠʩʪʘʤ ʣʘ-

ʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʣʦʛʠʠ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ 

ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʥʦʚʣʝʥʠʝʤ ʠ ʜʦʙʘʚ-

ʣʝʥʠʝʤ ɹɼ ɸʉʆɺʈ ʩʦʚʨʝʤʝʥʥʳʤʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩ ʫʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ 

ʙʦʣʝʝ ʥʘʜʝʞʥʳʭ ʦʙʝʩʧʝʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘ-

ʪʝ ʤʦʜʠʬʠʢʘʮʠʠ ɸʉʆɺʈ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘ-

ʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʨʝʜʩʪʚʘ - çɹɼ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʤʘʣʳʭ ʚʦʜʦʪʦʢʦʚ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩ-

ʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥè (ʜʘʣʝʝ ɹɼ) ʠ çʇʨʦ-

ʛʨʘʤʤʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ɹɼ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʣʳʭ ʚʦʜʦʪʦʢʦʚ ʪʝʨʨʠʪʦ-

ʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥè (ʜʘʣʝʝ ʇʨʦ-

ʛʨʘʤʤʘ), ʥʘʧʠʩʘʥʥʘʷ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ ʥʘ 

ʷʟʳʢʝ Python 3.7 ʠ ʥʘ ʷʟʳʢʝ Pascal. ʇʨʦ-

ʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʤʦʪʨʝʪʴ 

ʪʘʙʣʠʮʳ ɹɼ, ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʭ ʦʙʨʘʙʦʪʘʪʴ, 

ʩʦʭʨʘʥʠʪʴ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ ʠ 

ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʚ ʩʨʝʜʝ 

ʧʨʦʛʨʘʤʤʳ QGIS ʦʪʳʩʢʘʪʴ ʤʝʩʪʦʧʦʣʦʞʝ-

ʥʠʝ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʢʘʨʪʝ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ ʜʘʥʥʳʭ ʢ ʤʝʩʪʥʦʩʪʠ 

 

ɹɼ ʦʙʲʝʜʠʥʷʝʪ ʢʘʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʦʩʙʦʨʦʚ 177 ʧʫʥʢʪʦʚ ʩʪʘ-

ʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 36-ʪʠ 

ʜʝʡʩʪʚʫʶʱʠʤ ʚ ʥʘʩʪʦʷʱʠʡ ʧʝʨʠʦʜ, ʪʘʢ ʠ 

ʧʘʨʘʤʝʪʨʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢ, 

ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʩʪʳ. ʆʙʲʸʤ ʦʙʥʦʚʣʝʥʥʦʡ ʠ ʦʪʨʝʜʘʢʪʠʨʦ-

ʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ɹɼ ɸʉʆɺʈ, ʩʦʜʝʨʞʠʪ 

ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ (ʙʦʣʝʝ 430 ʪʳʩ.), 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ (ʙʦʣʝʝ 36 ʪʳʩ.) ʠ ʩʨʝʜʥʝ-

ʛʦʜʦʚʳʭ (ʙʦʣʝʝ 2.6 ʪʳʩ.) ʨʘʩʭʦʜʦʚ ʚʦʜʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʘʨʘ-

ʤʝʪʨʘʭ ʧʦʣʦʚʦʜʴʷ, ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʤʫʪʥʦʩʪʠ 

ʚʦʜʳ, ʪʦʣʱʠʥʝ ʣʴʜʘ ʠ ʩʥʝʛʘ ʥʘ ʥʸʤ ʚ ʟʠʤ-

ʥʠʡ ʧʝʨʠʦʜ. 

ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦ 

ɹɼ ɸʉʆɺʈ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2, 

ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʨʘʟʜʝʣʦʚ ï çʌʘʡʣè ʠ çɹʘʟʘ 

ɼʘʥʥʳʭè. 

 

 
ʈʠʩ. 2. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦ ɹɼ ɸʉʆɺʈ 

 

ʈʘʟʜʝʣ çʌʘʡʣè ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠʟʫ-

ʯʝʥʥʦʩʪʠ ʠ ʝʛʦ ʚʳʚʦʜ ʚ ʬʘʡʣ, ʦʪʨʘʞʘʶʱʠʡ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʘ ʥʘʙʣʶʜʝʥʠʡ. ɺ 

ʩʦʩʪʘʚʝ ʬʘʡʣʘ 23 ʢʦʣʦʥʢʠ, ʩʦʜʝʨʞʘʱʠʝ 

ʩʚʝʜʝʥʠʷ ʦ ʧʦʩʪʘʭ. ɿʜʝʩʴ ʥʘʟʚʘʥʠʝ ʨʝʢʠ ʠ 

ʧʦʩʪʘ, ʢʦʜʳ ʨʝʢʠ ʠ ʧʦʩʪʘ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʫʩʪʴʷ, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ, ʧʝʨʠʦʜ ʨʘʙʦʪʳ, 


