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ɼʨʫʢʫʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʨʽʰʝʥʥʷʤ ɺʯʝʥʦʾ ʨʘʜʠ 
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ɸʚʪʦʨʠ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝʩʫʪʴ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʦʙʽʨ, 

ʪʦʯʥʽʩʪʴ, ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʽʚ, ʚʣʘʩʥʠʭ ʽʤʝʥ, ʮʠʪʘʪ, ʽʥʰʠʭ ʚʽʜʦʤʦʩ-

ʪʝʡ. ʉʪʘʪʪʽ ʧʨʦʡʰʣʠ ʨʝʮʝʥʟʫʚʘʥʥʷ. 

ɺʠʜʘʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʪʘ ʽʥʜʝʢʩʫʻʪʴʩʷ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯ-

ʥʠʭ ʙʘʟʘʭ, ʨʝʧʦʟʠʪʘʨʽʷʭ ʪʘ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤʘʭ. 

 

 

The peer-reviewed journal çScientific Notes of Sumy State Pedagogical Univer-

sity Named after A.S. Makarenko. Geographical Sciencesè is devoted to modern 

problems of geography and Earth sciences. In journal there are different questions 

concerning the theory and practical use of the results of geography researches in dif-

ferent Ukraine regions and all over the world. It is recommended for high school lec-

turers, scientists and specialists in this subject. 

The journal is registered in the international databases, repositories and search 

engines. 
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ʂʦʨʥʫʩ ɸ.ʆ., ʅʝʰʘʪʘʻʚ ɹ.ʄ., ʉʶʪʢʽʥ ʉ.ɯ. 

 

50-ʈɯʏʅʀʁ ʖɺɯʃɽʁ ʉʋʄʉʔʂʆɻʆ ɺɯɼɼɯʃʋ ʋʂʈɸɰʅʉʔʂʆɻʆ 

ɻɽʆɻʈɸʌɯʏʅʆɻʆ ʊʆɺɸʈʀʉʊɺɸ 

 
ʇʦʰʪʦʚʭʦʤ ʩʪʚʦʨʝʥʥʷ ʉʫʤʩʴʢʦʛʦ ʚʽʜʜʽʣʫ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʩʪʘʣʦ 

ʩʚʷʪʢʫʚʘʥʥʷ 125-ʨʽʯʯʷ ɻʝʦʛʨʘʬʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʉʈʉʈ. ɿ ʮʽʻʾ ʥʘʛʦʜʠ ʟʜʽʡʩʥʶ-

ʚʘʣʠʩʷ ʟʘʭʦʜʠ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʪʦʚʘʨʠʩʪʚʘ ʚ ʫʩʽʭ ʦʙʣʘʩʪʷʭ ʢʦʣʠʰʥʴʦ-

ʛʦ ʉʈʉʈ. ʋ 1969 ʨ. ʜʣʷ ʧʽʜʛʦʪʦʚʯʦʾ ʨʦʙʦʪʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʫʩʪʘʥʦʚʯʠʭ ʟʙʦʨʽʚ 

ʦʩʝʨʝʜʢʫ ʜʦ ʉʫʤ ʧʨʠʾʞʜʞʘʻ ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʛʝʦʛʨʘʬʽʾ ʪʘ ʢʘ-

ʨʪʦʛʨʘʬʽʾ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʍʘʨʢʽʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ɺ.ʃ. ɺʽʣʝʥʢʽʥ. ɯʥʽʮʽʘʪʠʚʫ ʧʽʜʪʨʠʤʫʶʪʴ ʜʝʢʘʥ ʧʨʠʨʦʜʥʠʯʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʉʫʤʩʴ-

ʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʽʤ. ɸ.ʉ.ʄʘʢʘʨʝʥʢʘ ɹ.ʄ.ʇʦʣʴʩʴʢʠʡ, 

ʷʢʠʡ ʦʯʦʣʠʚ ʥʦʚʦʩʪʚʦʨʝʥʠʡ ʚʽʜʜʽʣ ʽ ʢʝʨʫʚʘʚ ʥʠʤ ʟ 1969 ʧʦ 1983 ʨʽʢ. 

ʋ 1983-1994 ʨʨ. ɻʦʣʦʚʦʶ ʉʫʤʩʴʢʦʛʦ ʚʽʜʜʽʣʫ ɻʝʦʛʨʘʬʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʙʫʚ 

ɹ.ʄ. ʅʝʰʘʪʘʻʚ, ʟʘ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʷʢʦʛʦ ʟʘʧʦʯʘʪʢʦʚʫʻʪʴʩʷ ʱʦʨʽʯʥʠʡ ʟʙʽʨʥʠʢ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ çʇʠʪʘʥʥʷ ʨʝˇʽʦʥʘʣʴʥʦʾ ʛʝʦʛʨʘʬʽʾ ʉʫʤʩʴʢʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷè. ʗʢ 

ʧʜ̔ʚʝʜʝʥʥʷ ʧʽʜʩʫʤʢʽʚ ʙʘʛʘʪʦʨʽʯʥʦʾ ʧʨʘʮʽ ʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʧʽʜ ʝʛʽʜʦʶ ʧʨʠʨʦʜʥʠʯʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʬʘ-

ʢʫʣʴʪʝʪʫ ʪʘ ʉʫʤʩʴʢʦʛʦ ʚʽʜʜʽʣʫ ɻʝʦʛʨʘʬʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʧʨʦʚʝʜʝʥʽ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽ ʢʦʥʬʝʨʝʥʮʽʾ ï ʦʙʣʘʩʥʘ ʥʘ ʪʝʤʫ ñʈʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜ-

ʥʠʭ ʨʝʩʫʨʩʽʚ ʉʫʤʱʠʥʠ ʪʘ ʾʭ ʚʠʚʯʝʥʥʷ ʚ ʰʢʦʣʽò (1992 ʨ.) ʪʘ ʤʽʞʨʝʛʽʦʥʘʣʴʥʘ ʥʘʫ-

ʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ñɿʘʧʦʚʽʜʥʘ ʩʧʨʘʚʘ ʥʘ ʉʫʤʱʠʥʽò (1994 ʨ.).  

ʇʨʦʪʷʛʦʤ 1994-2002 ʨʨ. ʦʙʦʚôʷʟʢʠ ʛʦʣʦʚʠ ʚʽʜʜʽʣʫ ʚʠʢʦʥʫʻ ʆ.ɺ. ɹʦʚʘ. ʅʘʫ-

ʢʦʚʠʡ ʘʚʪʦʨʠʪʝʪ ʢʦʣʝʢʪʠʚʫ ʚ ʮʝʡ ʯʘʩ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʝʦʜʥʦʨʘʟʦʚʽ ʟʚʝʨʪʘʥʥʷ 

ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʟʘ ʢʦʥʩʫʣʴʪʘʮʽʷʤʠ, ʝʢʩʧʝʨʪʠʟʘʤʠ, ʧʨʦʛʥʦʟʘʤʠ. 

ʋ ʣʠʩʪʦʧʘʜʽ 2002 ʨ. ʟʘ ʫʯʘʩʪʶ ʉʫʤʩʴʢʦʛʦ ʚʽʜʜʽʣʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʪʦʚʘʨʠʩʪʚʘ ʧʨʦʚʝʜʝʥʘ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʢʦʥʬʝʨʝʥʮʽʷ çɽʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯ-

ʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʃʽʚʦʙʝʨʝʞʥʦʾ ʋʢʨʘʾʥʠè. ʇʨʠ ʚʽʜʜʽʣʽ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʽ ʜʦ ʬʫʥʢʮʽʦ-

ʥʫʻ ʥʘʫʢʦʚʘ ʙʽʙʣʽʦʪʝʢʘ, ʷʢʘ ʥʘʣʽʯʫʻ ʙʣʠʟʴʢʦ 1000 ʧʨʠʤʽʨʥʠʢʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʜʞʝʨʝʣ ʛʝʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʋ 2003 ʨ. ʛʦʣʦʚʦʶ ʚʽʜʜʽʣʫ ʦʙʨʘʥʦ ʉ.ɯ. ʉʶʪʢʽʥʘ. ʋ ʮʝʡ ʯʘʩ ʯʣʝʥʠ ʚʽʜʜʽʣʫ ï 

ʘʢʪʠʚʥʽ ʦʨʛʘʥʽʟʘʪʦʨʠ ʪʘ ʘʚʪʦʨʠ ʬʘʢʫʣʴʪʝʪʩʴʢʦʛʦ ʟʙʽʨʥʠʢʘ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 

çʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠè (2003) ʪʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʱʦʨʽʯʥʠʢʘ çɽʢʦʣʦʛʽʷ ʽ 

ʨʘʮʽʦʥʘʣʴʥʝ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷè. ʋ 2010 ʨ. ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʩʝʨʽʶ çɻʝʦʛʨʘʬʽ-

ʯʥʽ ʥʘʫʢʠè ʱʦʨʽʯʥʠʢʘ çʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘè. 

ɿ ʛʨʫʜʥʷ 2015 ʨ. ʦʙʦʚôʷʟʢʠ ʛʦʣʦʚʠ ʉʫʤʩʴʢʦʛʦ ʚʽʜʜʽʣʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʛʝʦʛʨʘ-

ʬʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʚʠʢʦʥʫʻ ɸ.ʆ. ʂʦʨʥʫʩ. ʉʧʽʣʴʥʠʤ ʟʫʩʠʣʣʷʤʠ ʉʫʤʩʴʢʦʛʦ ʚʽʜ-

ʜʽʣʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʽ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʛʝʦʛʨʘʬʽʾ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʛʝʦʛʨʘʬʽʯʥʦʾ ʥʘʫʢʠ ʪʘ ʦʩʚʽʪʠ ʫ ʨʝʛʽʦʥʽ. ʉʝʨʝʜ ʥʠʭ ī ʥʘʫʢʦʚʠʡ 

ʢʨʫʛʣʠʡ ʩʪʽʣ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʛʝʦʛʨʘʬʽʯʥʦʾ ʥʘʫʢʠ ʪʘ ʦʩʚʽʪʠè (2016 

ʨ.), ɺʩʝʫʢʨʘʾʥʩʴʢʽ ʢʦʥʬʝʨʝʥʮʽʾ ɯɯ-ɯɯɯ ʉʫʤʩʴʢʽ ʥʘʫʢʦʚʽ ʛʝʦʛʨʘʬʽʯʥʽ ʯʠʪʘʥʥʷ (2017, 

2018 ʨʨ.). 
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ɯ. ʌɯɿʀʏʅɸ ɻɽʆɻʈɸʌɯʗ, ɻɽʆɽʂʆʃʆɻɯʗ ʊɸ ʈɸʎɯʆʅɸʃʔʅɽ 
ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ 
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ʈɽʉʋʈʉʀ ʇʆɺɽʈʍʅɽɺʀʍ ɺʆɼ ʃʆʂɸʏʀʅʉʔʂʆɻʆ ʈɸʁʆʅʋ 

ʗʂ ʏʀʅʅʀʂ ɿɹɸʃɸʅʉʆɺɸʅʆɻʆ ʈʆɿɺʀʊʂʋ 

 

ʊʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʟʘʭʽʜʥʽʡ ʦʢʨʘʾʥʽ ɺʦʣʠʥʩʴʢʦʾ ʣʝʩʦʚʦʾ ʚʠʩʦʯʠʥʠ 

ʪʘ ʥʘʣʝʞʠʪʴ ʜʦ ʟʝʤʝʣʴ ʟ ʚʠʩʦʢʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʩʚʦʻʥʥʷ. ʇʦʥʘʜ 72% 

ʟʝʤʝʣʴ ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʻ ʘʛʨʘʨʥʦʟʤʽʥʝʥʠʤʠ. ʄʝʨʝʞʘ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ ʧʨʝʜʩʪʘʚʣʝ-

ʥʘ ʤʘʣʠʤʠ ʨʽʯʢʘʤʠ, ʦʟʝʨʘʤʠ ʢʘʨʩʪʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʰʪʫʯʥʠʤʠ ʚʦʜʦʡʤʘʤʠ ï ʩʪʘʚʢʘʤʠ. 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʚ ʫʤʦʚʘʭ ʧʨʦʷʚʫ ʧʦʪʝʧʣʽʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʽʟʘʮʽʾ ʚʦʜʥʦ-

ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʟʘʛʦʩʪʨʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʨʽʩʥʦʾ ʚʦʜʠ. ʋ ʩʪʘʪʪʽ 

ʚʠʢʣʘʜʝʥʦ ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʤʝʨʝʞʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʝʨʠʪʦʨʽʾ, 

ʧʨʠʚʝʜʝʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʠʨʦʜʥʠʭ ʚʦʜʦʡʤ ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚʠ-

ʜʽʣʝʥʦ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. ɺʠʟʥʘʯʝʥʦ ʦʩʝʨʝʜ-

ʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʪʨʘʜʠʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ. ʇʨʦ-

ʘʥʘʣʽʟʦʚʘʥʦ ʜʠʥʘʤʽʢʫ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʟʤʽʥʫ ʷʢʦʩʪʽ ʚʦʜ ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʟʘʭʦʜʠ ʟ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʠʭ ʚʦʜʦʡʤ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ʧʨʽʩʥʦʾ ʚʦʜʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʨʽʯʢʠ, ʦʟʝʨʘ, ʰʪʫʯʥʽ ʚʦʜʦʡʤʠ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʨʘ-

ʡʦʥ, ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ, ʷʢʽʩʪʴ ʚʦʜʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʜʠʥ ʟ ʘʢʪʫʘʣʴʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʠʨʦ-

ʜʥʠʯʠʭ ʩʪʫʜʽʡ ï ʚʠʚʯʝʥʥʷ ʨʝʩʫʨʩʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ɭ ʯʠʤʘʣʦ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽ-

ʢʘʮʽʡ, ʷʢʽ ʧʨʠʩʚʷʯʝʥʽ ʧʨʦʙʣʝʤʘʤ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʦʜʦʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʚ ʜʦ-

ʚʽʜʢʦʚʽ ʣʽʪʝʨʘʪʫʨʽ ʟʥʘʭʦʜʠʤʦ ʣʠʰʝ ʩʪʠʩʣʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʘʣʽ ʧʦʚʝʨʭʥʝʚʽ ʚʦ-

ʜʦʡʤʠ ʦʢʨʝʤʠʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ. ʅʘʡʙʽʣʴʰ ʧʦʚʥʦ ʩʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʨʦʙʦʪʘʭ ɺ.ɯ. ɺʠʰʥʝʚʩʴʢʦʛʦ, ʆ.ʆ. ʂʦʩʦʚʮʷ 

(2003), ɺ.ʂ. ʍʽʣʴʯʝʚʩʴʢʦʛʦ (1999), ɸ.ɺ. ʗʮʠʢʘ (1997), ʄ.ɸ. ʍʚʝʩʠʢʘ, ʗ.ʆ. ʄʦ-

ʣʴʯʘʢʘ, ʃ.ɺ.ɯʣʴʾʥʘ (2000). ʆʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʛʝʦʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ 

ʙʘʩʝʡʥʘʭ ʨʽʯʦʢ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʠʩʚʽʪʣʝʥʦ ʚ ʨʦʙʦʪʘʭ ʄ.ʄ. ɻʘʥʫʱʘʢ (2016), 

ʅ.ɺ. ʏʠʨ (2014), ʊ.ʉ.ʇʘʚʣʦʚʩʴʢʦʾ (2006). ʇʨʦʪʝ, ʚ ʫʤʦʚʘʭ ʧʨʦʷʚʫ ʧʦʪʝʧʣʽʥʥʷ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʥʘʙʫʚʘʻ ʧʨʦʙʣʝʤʘ ʚʦʜʥʦʩʪʽ ʤʘʣʠʭ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ, ʯʠʩʪʦʪʠ ʧʨʽʩʥʦʾ ʚʦʜʠ. ɺʥʘʩʣʽʜʦʢ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟʤʽʥʶʻʪʴʩʷ ʷʢʽʩʪʴ ʚʦʜʠ, ʛʽʜʨʦʣʦʛʽʯʥʠʡ 

ʨʝʞʠʤ ʧʨʠʨʦʜʥʠʭ ʚʦʜʦʡʤ. ɯ ʮʝ ʻ ʥʘʩʣʽʜʢʦʤ ʷʢ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʪʘʢ ʽ ʟʙʽʣʴʰʝʥʥʷ 
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ʧʦʙʫʪʦʚʠʭ, ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʪʦʢʽʚ [7]. ʅʠʥʽ ʧʦʩʪʘʻ ʛʦʣʦʚ-

ʥʝ ʟʘʚʜʘʥʥʷ ï ʜʘʪʠ ʮʽʣʽʩʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʝʩʫʨʩʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʩʘʤʝ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʜʣʷ ʧʦʪʨʝʙ ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʧʠʪʘʥʴ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ. 

ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʟʘʚʞʜʠ ʚʠʩʪʫʧʘʻ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽ-

ʜʞʝʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʪʦʜʠʢʠ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ 

ʛʝʦʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ, ʘʣʝ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʤʝʪʦʜʠ ʪʘ ʧʽʜʭʦʜʠ ʫ ʚʠʚʯʝʥʥʽ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʘʟʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ 

ʜʘʥʠʭ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʪʝʨʠʪʦʨʽʾ, ʘʥʘʣʽʟ ʾʭ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʨʦʙʣʝʤ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʻ ʩʢʣʘʜʦʚʦʶ 

ʨʝʛʽʦʥʘʣʴʥʦʾ ɻɯʉ ʽ ʚʦʜʥʦʯʘʩ ï ʯʠʥʥʠʢʦʤ ʝʢʦʣʦʛʽʯʥʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʪʝʨʠʪʦʨʽʾ. ʄʝʪʘ ʩʪʘʪʪʽ ï ʘʥʘʣʽʟ ʤʝʨʝʞʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʥʘʧʨʷʤʢʠ ʪʘ ʚʠʜʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝʨʠʪʦʨʽʷ ʃʦʢʘ-

ʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʟʘʭʽʜʥʦʾ ʦʢʨʘ-

ʾʥʠ ɺʦʣʠʥʩʴʢʦʾ ʣʝʩʦʚʦʾ ʚʠʩʦʯʠʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʰʠʨʝʥʥʷʤ ʭʚʠʣʷʩʪʠʭ 

ʬʦʨʤ ʧʦʚʝʨʭʥʽ ʟ ʨʦʜʶʯʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ ʯʦʨʥʦʟʝʤʘʤʠ ʪʘ ʪʝʤʥʦ ʩʽʨʠʤʠ ʣʽʩʦʚʠ-

ʤʠ ˇʨʫʥʪʘʤʠ. ɿʘʛʘʣʦʤ, ʚ ʤʝʞʘʭ ʨʘʡʦʥʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʘʢʫʤʫʣʴʦʚʘʥʽ ʚ ʥʠʟʦ-

ʚʠʥʥʠʭ ʙʦʣʦʪʘʭ, ʷʢʽ ʟʘʡʤʘʶʪʴ 3,4% ʪʝʨʠʪʦʨʽʾ, ʪʘ ʚʣʘʩʥʝ ʫ ʨʽʯʢʘʭ, ʩʪʨʫʤʢʘʭ, ʢʘ-

ʥʘʣʘʭ ʪʘ ʦʟʝʨʘʭ, ʚʦʜʥʝ ʜʟʝʨʢʘʣʦ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 1,3% ʧʣʦʱʽ ʨʘʡʦʥʫ. ʄʘʡʞʝ ʧʦ-

ʣʦʚʠʥʘ ʚʩʽʭ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʘʚʢʘʤʠ (413,9 ʛʘ), ʢʘʥʘʚʠ ʪʘ 

ʤʘʛʽʩʪʨʘʣʴʥʽ ʢʘʥʘʣʠ ʟʘʡʤʘʶʪʴ 354,0 ʛʘ, ʦʟʝʨʘ ï 108,0 ʛʘ, ʘ ʨʽʯʢʠ ʪʘ ʩʪʨʫʤʢʠ ï 

ʣʠʰʝ 76,5 ʛʘ. ɿʘʛʘʣʴʥʽ ʟʘʧʘʩʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʝʨʠʪʦʨʽʾ ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʬʦʨʤʫʶʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʤʽʩʮʝʚʠʤ ʽ ʪʨʘʥʟʠʪʥʠʤ ʨʽʯʢʦʚʠʤ ʩʪʦʢʦʤ ʚʝʨʭʽʚ'ʷʭ ʨʽʯ-

ʢʠ ʃʫʛʠ (ʙʘʩʝʡʥ ʨ. ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ) ʪʘ ʨʽʯʦʢ ʙʘʩʝʡʥʫ ʨ. ʇʨʠʧôʷʪʽ (ʨ. ʉʪʦʭʽʜ, 

ʨ. ʊʫʨʽʷ) [6]. ʄʝʨʝʞʘ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʽʯʢʘʤʠ ʪʘ ʩʪʨʫʤʢʘʤʠ, ʱʦ 

ʥʘʣʝʞʠʪʴ ʜʦ ʙʘʩʝʡʥʽʚ ʜʚʦʭ ʤʦʨʽʚ ï ɹʘʣʪʽʡʩʴʢʦʛʦ (ʧʨʠʪʦʢʠ ʨ. ɿʘʭʽʜʥʠʡ ɹʫʛ: ʃʫʛʘ, 

ʃʫʛʘ-ʏʦʨʥʦʛʫʟʢʘ, ʃʫʛʘ-ʉʚʠʥʦʨʠʡʢʘ, ɺʽʡʥʠʮʷ) ʪʘ ʏʦʨʥʦʛʦ (ʧʨʠʪʦʢʠ ʨ. ʇʨʠʧôʷʪʽ: 

ʊʫʨʽʷ, ʉʪʦʭʽʜ). ɺʩʽ ʨʽʯʢʠ ʻ ʨʽʚʥʠʥʥʠʤʠ ʟ ʧʦʚʽʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ ʪʝʯʽʾ (0,1-

0,3 ʤ/ʩ). ʅʘʡʙʽʣʴʰ ʧʨʦʪʷʞʥʠʤʠ ʚ ʤʝʞʘʭ ʨʘʡʦʥʫ ʻ ʨʽʯʢʠ ʃʫʛʘ-ʉʚʠʥʦʨʠʡʢʘ ʪʘ 

ʉʚʠʥʦʨʠʡʢʘ, ʷʢʽ ʻ ʧʨʠʪʦʢʘʤʠ ʨ. ʃʫʛʘ. ɰʭ ʜʦʣʠʥʠ ʜʦʙʨʝ ʚʠʨʦʙʣʝʥʽ ʽ ʟʘʙʦʣʦʯʝʥʽ, 

ʧʝʨʝʩʽʢʘʶʪʴʩʷ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʢʘʥʘʣʽʚ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʘʛʘʪʩʪʚʦʤ ʥʘ 

ʧʨʠʨʦʜʥʽ ʜʞʝʨʝʣʘ. ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʥʦʩʪʽ ʨʽʯʦʢ ʤʘʶʪʴ ʢʣʽʤʘ-

ʪʠʯʥʽ ʫʤʦʚʠ ʪʘ ʭʘʨʘʢʪʝʨ ʣʽʩʠʩʪʦʩʪʽ ʪʝʨʠʪʦʨʽʾ. ɼʣʷ ʨʽʯʦʢ ʨʘʡʦʥʫ ʭʘʨʘʢʪʝʨʥʠʡ ʥʝ-

ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʚʦʜʥʦʛʦ ʩʪʦʢʫ. ɺʧʨʦʜʦʚʞ ʨʦʢʫ 60-70% ʩʪʦʢʫ ʧʨʠʧʘʜʘʻ ʥʘ 

ʣʽʪʥʴʦ-ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ (ʟ ʢʚʽʪʥʷ ʧʦ ʣʠʩʪʦʧʘʜ). ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʨʽʯʢʠ ʙʘʩʝʡʥʫ 

ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʦʱʦʚʠʤ ʞʠʚʣʝʥʥʷʤ (50%), 37% ï 

ʧʨʠʧʘʜʘʻ ʥʘ ʩʥʽʛʦʚʝ ʞʠʚʣʝʥʥʷ ʪʘ ʥʘ ʧʽʜʟʝʤʥʝ ï 13%. ʄʝʞʝʥʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʣʽʪʦʤ, ʜʨʫʛʘ ʤʝʞʝʥʴ, ʤʝʥʰ ʚʠʨʘʞʝʥʘ, ï ʚʟʠʤʢʫ. ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʤʝʞʝʥʥʦʛʦ 

ʧʝʨʽʦʜʫ ʚʣʽʪʢʫ ʩʪʘʥʦʚʠʪʴ 125 ʜʥʽʚ, ʚʟʠʤʢʫ ï 70-80 ʜʥʽʚ. ʈʽʯʢʘʤ ʚʣʘʩʪʠʚʝ ʧʦʩʪʽʡ-
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ʥʝ, ʘ ʚ ʤʝʞʝʥʥʽ ʧʝʨʽʦʜʠ ï ʧʽʜʚʠʱʝʥʝ, ʧʽʜʟʝʤʥʝ ʞʠʚʣʝʥʥʷ. 60% ʪʚʝʨʜʦʛʦ ʩʪʦʢʫ 

ʧʨʠʧʘʜʘʻ ʥʘ ʚʝʩʥʷʥʠʡ ʧʦʚʝʥʝʚʠʡ ʧʝʨʽʦʜ [3]. ʄʫʪʥʽʩʪʴ ʟʨʦʩʪʘʻ ʽ ʚ ʧʝʨʽʦʜʠ ʧʘʚʦʜ-

ʢʽʚ ʧʽʩʣʷ ʚʠʧʘʜʘʥʥʷ ʟʣʠʚʦʚʠʭ ʦʧʘʜʽʚ. ʅʘʡʙʽʣʴʰ ʧʨʦʟʦʨʽ ʪʘ ʯʠʩʪʽ ʚʦʜʠ ʚ ʤʝʞʝʥʥʽ 

ʧʝʨʽʦʜʠ, ʢʦʣʠ ʦʩʥʦʚʥʘ ʯʘʩʪʢʘ ʞʠʚʣʝʥʥʷ ʧʨʠʧʘʜʘʻ ʥʘ ʜʞʝʨʝʣʘ. ʈʽʯʢʠ ʟʘʤʝʨʟʘʶʯʽ, 

ʦʩʥʦʚʥʠʡ ʣʴʦʜʦʩʪʘʚ ʧʨʠʧʘʜʘʻ ʥʘ ʩʽʯʝʥʴ-ʣʶʪʠʡ, ʘʣʝ ʮʽ ʧʨʦʮʝʩʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʻ ʙʘʛʘʪʦ ʚʠʪʦʢʽʚ ʤʘ-

ʣʠʭ ʨʽʯʦʢ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʤʝʨʝʞʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʪʘ ʻ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʚʦʜʠ 

ʜʦ ʇʨʠʧôʷʪʽ ʪʘ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ. ʇʦʚʥʽʩʪʶ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʧʨʦʪʽʢʘʻ ʨ. ɺʽʡʥʠ-

ʮʷ, ʷʢʘ ʙʝʨʝ ʚʠʪʦʢʠ ʟ ʜʞʝʨʝʣʘ ʧʦʙʣʠʟʫ ʩ. ɻʫʙʠʥ ʽ ʚʧʘʜʘʻ ʧʦʙʣʠʟʫ ʩʤʪ. ʃʦʢʘʯʽ ʚ 

ʨ. ʃʫʛʘ-ʉʚʠʥʦʨʠʡʢʘ. ʈʫʩʣʦ ʨʽʯʢʠ ʩʣʘʙʦ ʟʚʠʚʠʩʪʝ, ʜʦʣʠʥʘ ʤʽʩʮʷʤʠ ʟʘʙʦʣʦʯʝʥʘ. 

ʇʦʙʣʠʟʫ ʩ. ʂʦʣʧʠʪʽʚ ʙʝʨʝ ʚʠʪʦʢʠ ʨ. ʃʫʛʘ, ʧʨʦʪʽʢʘʻ ʚ ʥʘʧʨʷʤʢʫ ʟʽ ʩʭʦʜʫ ʥʘ ʟʘʭʽʜ, 

ʜʦʣʠʥʘ ʟ ʧʦʣʦʛʠʤʠ ʩʭʠʣʘʤʠ ʚʠʩʦʪʦʶ ʜʦ 6 ʤ, ʰʠʨʠʥʦʶ ʜʦ 0,3 ʢʤ. ʉʝʨʝʜʥʷ ʚʠʩʦ-

ʪʘ ʟʘʧʣʘʚʠ ʥʘʜ ʫʨʽʟʦʤ ʚʦʜʠ ʩʷʛʘʻ 60-70 ʩʤ, ʙʝʨʝʛʠ ʥʠʟʴʢʽ ʪʘ ʧʦʣʦʛʽ. ʈʫʩʣʦ ʜʫʞʝ 

ʟʚʠʚʠʩʪʝ, ʜʥʦ ʨʽʚʥʝ, ʩʫʛʣʠʥʠʩʪʝ, ʛʣʠʙʠʥʦʶ ʜʦ 1,5 ʤ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽ ʰʠʨʠʥʽ ʥʘ 

ʚʠʭʦʜʽ ʟʘ ʤʝʞʽ ʨʘʡʦʥʫ ʜʦ 5ʤ. ʅʘʡʙʽʣʴʰʘ ʧʨʘʚʘ ʧʨʠʪʦʢʘ ï ʨ. ʃʫʛʘ-ʉʚʠʥʦʨʠʡʢʘ, 

ʷʢʘ ʙʝʨʝ ʚʠʪʦʢʠ ʧʦʙʣʠʟʫ ʧʽʚʜʝʥʥʠʭ ʦʢʦʣʠʮʴ ʩ. ʐʝʣʴʚʽʚ ʪʘ ʩ. ɻʨʘʪʥʘʪʽʚ, ʟʘʛʘʣʴ-

ʥʦʶ ʧʨʦʪʷʞʥʽʩʪʶ ʚ 36 ʢʤ. ʈʫʩʣʦ ʨʽʯʢʠ ʟʚʠʚʠʩʪʝ, ʤʽʩʮʷʤʠ ʰʠʨʠʥʦʶ ʜʦ 8-10 ʤ. 

ʉʬʦʨʤʦʚʘʥʘ ʰʠʨʦʢʘ (ʜʦ 1 ʢʤ) ʜʦʣʠʥʘ ʨʽʯʢʠ, ʷʢʘ ʛʫʩʪʦ ʟʘʩʝʣʝʥʘ. ʋ ʚʝʨʭʽʚôʾ ʜʦ-

ʣʠʥʠ ʨʽʯʢʠ ʤʝʨʝʞʘ ʢʘʥʘʣʽʚ ʪʘ ʢʘʥʘʚ ʦʩʫʰʫʚʘʣʴʥʦʾ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ. ʅʘʡ-

ʙʽʣʴʰʘ ʣʽʚʘ ʧʨʠʪʦʢʘ ʨ. ʃʫʛʘ-ʉʚʠʥʦʨʠʢʘ ʚ ʤʝʞʘʭ ʨʘʡʦʥʫ ï ʨ. ʉʚʠʥʘʨʢʘ, ʷʢʘ ʙʝʨʝ 

ʚʠʪʦʢʠ ʧʦʙʣʠʟʫ ʩ. ʇʨʠʚʽʪʥʝ, ʚʧʘʜʘʻ ʚ ʨ. ʃʫʛʘ-ʉʚʠʥʦʨʠʡʢʘ ʟʘ 23 ʢʤ ʚʽʜ ʾʾ ʛʠʨʣʘ 

ʧʦʙʣʠʟʫ ʩʤʪ. ʃʦʢʘʯʽ. ɼʦʣʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʭʚʠʣʷʩʪʠʤʠ ʧʦʣʦʛʠʤʠ ʩʭʠʣʘʤʠ, 

ʟʘʧʣʘʚʘ ʰʠʨʠʥʦʶ ʜʦ 300ʤ, ʰʠʨʠʥʘ ʨʫʩʣʘ ï ʜʦ 2 ʤ, ʧʘʜʽʥʥʷ ʩʪʘʥʦʚʠʪʴ 1,0 ʤ/ʢʤ. 

ɼʦʣʠʥʘ ʤʽʩʮʷʤʠ ʟʘʙʦʣʦʯʝʥʘ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʩʪʘʚʢʽʚ. ʇʦʙʣʠʟʫ ʧʽʚʜʝʥʥʦʾ 

ʦʢʦʣʠʮʽ ʩ. ʉʠʨʠʥʠʯʢʠ ʙʝʨʝ ʚʠʪʦʢʠ ʨ. ʉʝʨʥʘ (ʉʽʨʥʘ, ʉʘʨʥʘ) ʽ ʥʝʩʝ ʩʚʦʾ ʚʦʜʠ ʜʦ ʨ. 

ʉʪʠʨ. ʈʽʯʢʘ ʉʝʨʥʘ ʤʘʻ ʢʽʣʴʢʘ ʧʨʠʪʦʢ-ʩʪʨʫʤʢʽʚ, ʦʜʠʥ ʟ ʷʢʠʭ ʚʠʪʽʢʘʻ ʟ ʦʟ. ʆʢʦʨʩʴ-

ʢʝ. ɿ ʥʝʚʝʣʠʢʦʛʦ ʦʟʝʨʘ ʉʝʤʝʨʠʥʩʴʢʝ ʧʦʙʣʠʟʫ ʦʜʥʦʡʤʝʥʥʦʛʦ ʩʝʣʘ ʙʝʨʝ ʚʠʪʦʢʠ 

ʨ. ʉʪʦʭʽʜ, ʨʫʩʣʦ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʥʘʣʽʟʦʚʘʥʝ. ɿʘ 2 ʢʤ ʥʘ ʧʽʚʜʝʥʴ 

ʚʽʜ ʩ. ɿʘʪʫʨʮʽ ʟ ʜʞʝʨʝʣ ʙʝʨʝ ʚʠʪʦʢʠ ʨ. ʊʫʨʽʷ, ʧʨʘʚʘ ʧʨʠʪʦʢʘ ʨ. ʇʨʠʧôʷʪʴ. ɼʦʣʠʥʘ 

ʫ ʚʝʨʭʽʚôʾ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʘ, ʰʠʨʠʥʦʶ ʜʦ 600 ʤ, ʟʘʧʣʘʚʘ ʽʟ ʩʪʘʨʠʮʷʤʠ ʪʘ ʦʩʫʰʫ-

ʚʘʣʴʥʠʤʠ ʢʘʥʘʣʘʤʠ, ʨʽʯʢʘ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʦʟ. ʍʦʣʦʧʠʯʽ ʪʘ ʦʟ. ɹʨʫʩʠʣʦʚt (ʆʟʶʪʠ-

ʯʽʚʩʴʢʝ), ʷʢʽ ʻ ʨʝʛʫʣʷʪʦʨʘʤʠ ʚʦʜʥʦʩʪʽ ʚʝʨʭʽʚôʷ ʨʽʯʢʠ. ɺ ʤʝʞʘʭ ʨʘʡʦʥʫ ʰʠʨʠʥʘ 

ʨʫʩʣʘ ʩʷʛʘʻ 3-4 ʤ, ʛʣʠʙʠʥʘ ï ʜʦ 0,5-0,6 ʤ, ʪʦʤʫ ʚ ʩʫʭʽ ʧʝʨʽʦʜʠ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ 

ʩʪʨʫʤʢʦʚʠʡ ʧʦʪʽʢ, ʽʥʦʜʽ ʥʘʚʽʪʴ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘʧʽʚʧʝʨʝʩʦʭʣʽ ʜʽʣʷʥʢʠ, ʧʦʨʦʩʣʽ 

ʛʨʫʙʦʶ ʚʦʜʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ɯʟ ʩʪʨʫʤʢʽʚ, ʚʠʪʦʢʽʚ ʜʞʝʨʝʣ, ʚ ʦʢʦʣʠʮʷʭ ʩ. ʃʠʥʽʚ 

ʙʝʨʝ ʚʠʪʦʢʠ ʨʽʯʢʘ ʏʦʨʥʦʛʫʟʢʘ, ʧʨʠʪʦʢʘ ʨ. ʉʪʠʨ. ɺʝʨʭʽʚôʷ ʨʽʯʢʠ ʟʘʟʥʘʻ ʚʠʩʦʢʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ï ʨʫʩʣʦ ʧʝʨʝʪʚʦʨʝʥʝ ʥʘ ʩʠʩʪʝʤʫ ʩʪʘʚʢʽʚ (ʚʩʴʦʛʦ ï 

6), ʙʝʨʝʛʠ ʨʦʟʦʨʘʥʽ. ʉʘʤʝ ʥʘʷʚʥʽʩʪʴ ʢʘʥʘʚ ʪʘ ʰʪʫʯʥʠʭ ʚʦʜʦʡʤ ï ʩʪʘʚʢʽʚ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʟʘʨʝʛʫʣʴʦʚʘʥʦʩʪʽ ʩʪʦʢʫ, ʧʦʩʠʣʝʥʥʷ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ʥʘ ʙʝʨʝʛʘʭ. 
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ɺ ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʪʨʘʧʣʷʶʪʴʩʷ ʥʝʚʝʣʠʢʽ ʩʪʘʨʠʮʽ ʪʘ ʦʟʝ-

ʨʮʷ ʢʘʨʩʪʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʙʝʟʦʜʥʽ), ʧʦʰʠʨʝʥʽ ʘʥʪʨʦʧʦʛʝʥʥʽ ʚʦʜʦʡʤʠ ï ʩʪʘʚʢʠ 

ʪʘ ʩʘʞʫʚʢʠ (ʢʦʧʘʥʢʠ). ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʩʪʘʚʢʽʚ ʧʨʠʨʫʩʣʦʚʦʛʦ ʪʠʧʫ ʟʥʘʭʦ-

ʜʠʪʴʩʷ ʚ ʙʘʩʝʡʥʽ ʨ. ʉʚʠʥʘʨʢʘ (11). ʋʩʴʦʛʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʨʦʟʤʽʱʝʥʦ 27 

ʩʪʘʚʢʽʚ [6]. ʉʪʘʚʢʠ ʙʘʛʘʪʽ ʥʘ ʨʠʙʫ, ʪʦʤʫ ʜʦʙʨʝ ʚʽʜʦʤʽ ʩʝʨʝʜ ʣʶʙʠʪʝʣʽʚ-ʨʠʙʘʣʦʢ. 

 ɿʥʘʯʥʽ ʨʝʩʫʨʩʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʚ ʦʟʝʨʘʭ ʢʘʨʩʪʦʚʦʛʦ ʧʦ-

ʭʦʜʞʝʥʥʷ (ʚʩʴʦʛʦ ï 12), ʥʘʡʙʽʣʴʰʠʤʠ ʻ ʆʢʦʨʩʴʢʝ (70,7 ʛʘ), ʆʟʶʪʠʯʽʚʩʴʢʝ (ɹʨʫ-

ʩʠʣʦ) (12,6 ʛʘ) ʽ ʍʦʣʦʧʠʯʽʚʩʴʢʝ (9,6 ʛʘ). ɺ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ʨ. ɿʘʭ̔ʜʥʠʡ ɹʫʛ ʟʥʘʭʦ-

ʜʷʪʴʩʷ ʦʟʝʨʘ ʇʘʥʩʴʢʝ ʪʘ ɻʨʘʥʘʪʽʚʩʴʢʝ, ʽʥʰʽ ʦʟʝʨʘ (ʆʢʦʨʩʴʢʝ, ʆʟʶʪʠʯʽʚʩʴʢʝ 

(ɹʨʫʩʠʣʦ), ʖʥʽʚʩʴʢʝ, ɺʽʣʴʥʦ-ʉʘʜʦʚʩʴʢʝ, ʉʦʣʦʥʠʥʢʘ, ɹʝʟ ʥʘʟʚʠ) ʥʘʣʝʞʘʪʴ ʜʦ ʙʘ-

ʩʝʡʥʫ ʨ. ʊʫʨʽʷ. ʅʘʡʛʣʠʙʰʝ ʆʢʦʨʩʴʢʝ ʦʟʝʨʦ ï 11,0 ʤ, ʛʣʠʙʦʢʠʤ ʻ ʽ ʍʦʣʦʧʠʯʽʚʩʴʢʝ 

ʦʟʝʨʦ ï 8,6 ʤ [1]. ʆʟʝʨʘ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʨʝʩʫʨʩ ʩʘʧʨʦʧʝʣʶ, ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʽ ʚʽ-

ʜʢʣʘʜʠ (ʜʦ 4,8 ʤ) ʚ ʦʟ. ʆʟʶʪʠʯʽʚʩʴʢʦʤʫ, ʘ ʥʘʡʙʽʣʴʰʽ ʟʘʧʘʩʠ (ʧʦʥʘʜ 1500 ʪʠʩ. ʪ.) 

ï ʫ ʦʟ. ʆʢʦʨʩʴʢʦʤʫ. ʅʘʡʙʽʣʴʰʝ ʦʟʝʨʦ ʆʢʦʨʩʴʢʝ ʨʦʟʤʽʱʝʥʝ ʚ ʤʘʣʴʦʚʥʠʯʽʡ ʟʘʧʘ-

ʜʠʥʽ ʤʽʞ ʩʝʣʘʤʠ ʄʘʣʠʡ ʪʘ ɺʝʣʠʢʠʡ ʆʢʦʨʩʴʢ. ʆʟʝʨʦ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʥʘ 2 ʢʤ ʟ ʟʘ-

ʭʦʜʫ ʥʘ ʩʭʽʜ, ʰʠʨʠʥʦʶ ʚ 1 ʢʤ. ʉʭʽʜʥʠʡ, ʧʽʚʜʝʥʥʠʡ ʽ ʟʘʭʽʜʥʠʡ ʙʝʨʝʛʠ ï ʧʦʣʦʛʽ, ʘ 

ʚʟʜʦʚʞ ʧʽʚʥʽʯʥʦʛʦ ʫʟʙʝʨʝʞʞʷ ʚʠʜʽʣʷʶʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ, ʷʢʽ ʤʽʩʮʝʚʝ ʥʘʩʝʣʝʥʥʷ 

ʥʘʟʠʚʘʻ çʚʘʣʘʤʠè ʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʮʝ ʽ ʻ ʩʪʘʨʽ ʙʝʨʝʛʠ ʦʟʝʨʘ. ɺʚʘʞʘʶʪʴ, ʱʦ ʦʙʤ̔-

ʣʽʥʥʷ ʻ ʥʘʩʣʽʜʢʦʤ ʧʨʦʚʝʜʝʥʠʭ ʚ ʢʽʥʮʽ 70-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʨʦ-

ʙʽʪ ʚ ʤʝʞʘʭ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʫʟʙʝʨʝʞʞʷ, ʜʝ ʙʫʣʦ ʧʨʦʢʣʘʜʝʥʦ ʢʘʥʘʣ (ʷʢʠʡ ʥʘ-

ʟʠʚʘʶʪʴ ʨ. ʉʘʨʥʽʚʢʘ) ʟ ʦʟʝʨʘ ʜʦ ʨʫʩʣʘ ʨ. ʉʝʨʥʘ ʧʨʦʪʷʞʥʽʩʪʶ ʚ 1 ʢʤ. ʇʽʚʥʽʯʥʦ-

ʩʭʽʜʥʽ ʪʘ ʧʽʚʜʝʥʥʽ ʙʝʨʝʛʠ ʦʟʝʨʘ ʚʢʨʠʪʽ ʥʠʟʦʚʠʥʥʠʤʠ ʟʣʘʢʦʚʠʤʠ ʣʫʢʘʤʠ, ʘ ʩʭʽʜ-

ʥʠʡ ʪʘ ʟʘʭʽʜʥʠʡ ʙʝʨʝʛ ï ʟʘʙʦʣʦʯʝʥʽ ʟ ʛʫʩʪʠ ʧʦʢʨʠʚʦʤ ʨʦʩʣʠʥʥʦʩʪʽ. ʇʽʜ ʯʘʩ ʚʝʩ-

ʥʷʥʦʛʦ ʚʦʜʦʧʽʣʣʷ ʪʘ ʟʣʠʚʦʚʠʭ ʜʦʱʽʚ ʚʣʽʪʢʫ ʫʟʙʝʨʝʞʞʷ ʦʟʝʨʘ ʟʘʚʞʜʠ ʧʽʜʪʦʧʣʶ-

ʻʪʴʩʷ, ʪʦʤʫ ʟʘʙʫʜʦʚʘ ʧʦʰʠʨʝʥʘ ʥʘ ʚʽʜʜʘʣʽ ʚʽʜ 150 ʜʦ 300 ʤ ʚʽʜ ʙʝʨʝʛʽʚ ʦʟʝʨʘ. ɹʝ-

ʨʝʛʦʦʭʦʨʦʥʥʘ ʪʝʨʠʪʦʨʽʷ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʚʽʜʜʘʣʴ ʚʽʜ 30 ʜʦ 100 ʤ ʽ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʷʢ ʩʽʥʦʞʘʪʽ. ʅʘ ʙʝʨʝʛʘʭ ʦʟʝʨʘ ʪʨʘʧʣʷʻʪʴʩʷ ʽ ʜʝʨʝʚʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ï ʚʝʨʙʠ, 

ʙʝʨʝʟʘ, ʘʣʝ ʮʽ ʜʝʨʝʚʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʦʙʨʠ, ʧʦʧʫʣʷʮʽʷ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘ-

ʻʪʴʩʷ ʟ ʢʽʥʮʷ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɺʦʜʦʟʙʽʨʥʘ ʪʝʨʠʪʦʨʽʷ ʦʟʝʨʘ ï ʦʨʥʽ ʟʝʤʣʽ ʊʟʆɺ 

çʇôʷʪʠʜʥʽè ʪʘ ʧʨʠʩʘʜʠʙʥʽ ʜʽʣʷʥʢʠ. 

ɿʘʛʘʣʦʤ, ʚ ʦʟʝʨʘʭ ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚʦʜʘ ʯʠʩʪʘ, ʧʨʦʟʦʨʘ, ʘʣʝ ʥʘ ʢʽʥʝʮʴ 

ʩʧʝʢʦʪʣʠʚʦʛʦ ʣʽʪʘ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʾʾ ʮʚʽʪʽʥʥʷ. ɯʥʜʠʢʘʪʦʨʦʤ ʯʠʩʪʦʪʠ ʚʚʘ-

ʞʘʶʪʴ ʧʦʧʫʣʷʮʽʶ ʚʫʛʨʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ, ʷʢʠʡ ʟʨʽʜʢʘ ʧʦʪʨʘʧʣʷʻ ʚ ʪʝʥʝʪʘ ʨʠʙʘʣʦʢ 

ʥʘ ʦʟ. ʆʢʦʨʩʴʢʝ. ɺʩʽ ʦʟʝʨʘ ʙʘʛʘʪʽ ʥʘ ʨʠʙʫ, ʘ ʤʘʣʴʦʚʥʠʯʽ ʙʝʨʝʛʠ ʯʘʩʪʦ ʧʨʠʚʘʙʣʶ-

ʶʪʴ ʪʫʨʠʩʪʽʚ, ʦʩʦʙʣʠʚʦ ʣʶʜʥʦ ʫ ʩʧʝʢʦʪʣʠʚʽ ʜʥʽ. 

ʃʦʢʘʯʠʥʩʴʢʠʡ ʨʘʡʦʥ ʙʘʛʘʪʠʡ ʥʘ ʜʞʝʨʝʣʘ, ʟ ʷʢʠʭ ʽ ʙʝʨʫʪʴ ʚʠʪʦʢʠ ʧʦʣʽʩʴʢʽ 

ʨʽʯʢʠ. ɿ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜʦʡʤ ʚ ʧʝʨʽʦʜ ʟ 1976 ʨʦʢʫ ʽ ʜʦ ʥʠʥʽ ʚʠ-

ʜʽʣʝʥʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʦʙôʻʢʪʠ, ʩʝʨʝʜ ʷʢʠʭ 3 ʛʽʜʨʦʣʦʛʽʯʥʽ ʧʘʤôʷʪʢʠ 

ʧʨʠʨʦʜʠ: çɿʘʪʫʨʮʽʚʩʴʢʽ ʜʞʝʨʝʣʘè, çɺʠʪʽʢ ʨ. ʊʫʨʽʾè, çʊʫʨʽʡʩʴʢʽ ʜʞʝʨʝʣʘè ʪʘ 6 ʛʽ-
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ʜʨʦʣʦʛʽʯʥʠʭ ʟʘʢʘʟʥʠʢʽʚ: çʆʢʦʨʩʴʢʠʡè, çʍʦʣʦʧʠʯʽʚʩʴʢʠʡè, çʏʦʨʥʦʛʫʟʽʚʩʴʢʠʡè, 

çʃʫʛʘ-ʉʚʠʥʦʨʠʡʢʘè, çʃʫʯʥʠʡè, çʉʝʨʥʘè [5]. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʨʠʪʦʨʽʾ ʚʭʦ-

ʜʷʪʴ ʜʦ ʻʜʠʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʤʝʨʝʞʽ ʪʘ ʩʧʨʠʷʶʪʴ ʟʙʝʨʝʞʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦ-

ʚʘʛʠ ʨʝʛʽʦʥʫ. ʊʝʨʠʪʦʨʽʷ ʨʘʡʦʥʫ ʚʠʢʦʥʫʻ ʚʠʥʷʪʢʦʚʫ ʨʝʛʫʣʷʪʦʨʥʫ ʬʫʥʢʮʽʶ ʚʦʜʥʦ-

ʩʪʽ ʨʽʯʦʢ ʮʽʣʦʛʦ ʨʝʛʽʦʥʫ, ʪʘʢ ʷʢ ʩʘʤʝ ʪʫʪ ʟʥʘʭʦʜʷʪʴʩʷ ʚʠʪʦʢʠ ʧʦʣʽʩʴʢʠʭ ʨʽʯʦʢ. 

ʉʝʨʝʜ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʪʴ ʚʦʜʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ ʚʠʜʽʣʷ-

ʶʪʴ ʷʢ ʧʨʠʨʦʜʥʽ ʪʘʢ ʽ ʘʥʪʨʦʧʦʛʝʥʥʽ. ɼʦ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʣʽʪʥʷ 

ʤʝʞʝʥʴ ʪʘ ʾʾ ʪʨʠʚʘʣʽʩʪʴ. ʋ ʧʦʩʫʰʣʠʚʽ ʨʦʢʠ ʥʝ ʣʠʰʝ ʩʪʘʚʢʠ, ʘʣʝ ʽ ʢʘʥʘʣʠ ʪʘ ʨʽʯʢʠ 

ʻ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʧʨʽʩʥʦʾ ʚʦʜʠ ʜʣʷ ʧʦʣʽʚ ʪʘ ʩʘʜʽʚ, ʚʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʨʦʰʝʥʥʷ, ʟʘʙʽʨ ʚʦʜʠ ʧʦʩʠʣʶʻ ʾʾ ʧʨʦʛʨʽʚʘʥʥʷ ʫ ʚʦʜʦʡʤʽ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʥʝʚʦʜ-

ʥʝʥʥʷ ʩʪʘʚʢʽʚ ʽ ʨʽʯʦʢ ʪʘ ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʮʚʽʪʽʥʥʷ ʚʦʜʠ. ʊʘʢʦʞ ʧʨʠʨʦʜʥʠʤ ʯʠʥʥʠ-

ʢʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʣʽʩʦʩʪʝʧʦʚʽʡ ʨʦʟʦʨʘʥʽʡ ʯʘʩʪʠʥʽ ʻ ʚʝʩʥʷʥʝ ʚʦʜʦʧʽʣʣʷ ʪʘ ʧʘʚʦ-

ʜʢʠ ʷʢ ʥʘʩʣʽʜʦʢ ʟʣʠʚʦʚʠʭ ʦʧʘʜʽʚ. ʐʚʠʜʢʽ ʧʦʪʦʢʠ ʽʟ ʩʭʠʣʽʚ ʧʘʛʦʨʙʽʚ ʥʝʩʫʪʴ ʜʦ 

ʚʦʜʦʡʤ ʥʝ ʣʠʰʝ ʜʨʽʙʥʦʟʝʤ, ʘʣʝ ʽ ʩʤʽʪʪʷ, ʷʢʝ ʥʘʛʨʦʤʘʜʞʫʻʪʴʩʷ ʥʘ ʫʟʙʝʨʝʞʞʽ. ʊʘ-

ʢʦʞ ʥʝʧʦʧʨʘʚʥʦʾ ʰʢʦʜʠ ʟʘʚʜʘʶʪʴ ʢʠʩʣʦʪʥʽ ʜʦʱʽ, ʷʢʽ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ 

ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ. ʈʘʟʦʤ ʟ ʪʠʤ, ʦʩʥʦʚʥʝ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ ʟʫ-

ʤʦʚʣʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʽʩʥʦʾ ʚʦʜʠ ʫ ʩʽʣʴʩʴʢʦʤʫ ʪʘ ʢʦʤʫʥʘʣʴʥʦʤʫ ʛʦʩʧʦʜʘʨʩ-

ʪʚʽ. ʆʩʥʦʚʥʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ ʧʨʽʩʥʦʾ ʚʦʜʠ ʻ ʥʘʩʝʣʝʥʥʷ ʪʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪ-

ʚʦ. ɼʣʷ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʭʘʨʘʢʪʝʨʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʩʽʣʴʩʴʢʠʭ ʧʦʩʝʣʝʥʴ, ʚʦʜʦʧʦ-

ʩʪʘʯʘʥʥʷ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʥʦʩ-

ʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʪʨʘʜʠʮʽʷʭ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ï ʧʦʰʠʨʝʥʥʷ 

ʩʪʘʚʢʽʚ, ʷʢʽ ʻ ʨʝʟʝʨʚʘʪʦʤ ʧʨʽʩʥʦʾ ʚʦʜʠ ʜʣʷ ʧʦʣʠʚʫ ʚ ʩʫʭʽ ʧʝʨʽʦʜʠ ʪʘ ʦʩʝʨʝʜʢʦʤ 

ʨʦʟʚʝʜʝʥʥʷ ʨʠʙʠ. 72,8% ʪʝʨʠʪʦʨʽʾ ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ï ʮʝ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʽ ʫʛʽʜʜʷ, 61% ʷʢʠʭ ï ʨʽʣʣʷ. ʋ ʩʪʨʫʢʪʫʨʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ 

ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩʪʢʘ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʉʫʯʘʩʥʘ ʘʛʨʦʪʝʭʥʽʢʘ ʚʠʨʦʱʫʚʘʥʥʷ ʧʣʦʜʽʚ ʪʘ ʷʛʽʜ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʘ-

ʧʝʣʴʥʦʛʦ ʟʨʦʰʝʥʥʷ ʪʦʤʫ ʧʦʪʨʝʙʘ ʫ ʧʨʽʩʥʽʡ ʚʦʜʽ ʟʨʦʩʪʘʻ ʽ ʦʩʥʦʚʥʠʤ ʨʝʩʫʨʩʦʤ 

ʚʦʜʠ ʜʣʷ ʧʦʣʠʚʫ ʻ ʩʪʘʚʢʠ. ɼʦ ʜʞʝʨʝʣ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜʥʦʩʷʪʴ ʽʥ-

ʜʠʚʽʜʫʘʣʴʥʽ ʢʦʣʦʜʷʟʽ. ʊʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʽ ʧʽʜʧʨʠʻʤʩʪʚ 

ʧʠʪʥʦʶ ʚʦʜʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʨʪʝʟʽʘʥʩʴʢʽ ʩʚʝʨʜʣʦʚʠʥʠ (ʚʩʴʦʛʦ ʧʘʩʧʦʨʪʠ-

ʟʦʚʘʥʦ ï 64). ʇʨʦʪʝ, ʻ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʥʝ ʦʙʣʽʢʦʚʘʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʝʟʢʦʥʪ-

ʨʦʣʴʥʦʶ, ʟ ʚʽʜʩʫʪʥʽʤ ʣʽʢʚʽʜʘʮʽʡʥʠʤ ʪʘʤʧʦʥʘʞʝʤ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʩʧʨʠ-

ʯʠʥʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ [4]. ɿʘʙʽʨ ʧʽʜʟʝʤʥʠʭ ʚʦʜ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʟ ʚʽʜʢʣʘʜʽʚ ʤʝʟʦʟʦʶ ʪʫʨʦʥ-ʩʝʥʦʥʩʴʢʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʟ 

ʛʣʠʙʠʥʠ 22-35ʤ. ʇʽʜʟʝʤʥʽ ʚʦʜʠ ʧʦʧʦʚʥʶʶʪʴ ʨʝʩʫʨʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʜʣʷ ʛʦʩ-

ʧʦʜʘʨʩʴʢʠʭ ʧʦʪʨʝʙ, ʟʘ ʜʦʙʫ ʩʧʦʞʠʚʘʻʪʴʩʷ 4,7 ʪʠʩ. ʢʫʙ. ʤ ʚʦʜʠ. ʉʘʤʝ ʚʠʢʦʨʠʩʪʘ-

ʥʽ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʻ ʜʞʝʨʝʣʦʤ ʥʘʧʦʚʥʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʜʦ ʧʦʚʝʨʭʥʝʚʦʾ ʤʝʨʝʞʽ. 

ʎʝʥʪʨʘʣʽʟʦʚʘʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟ ʥʘʡʙʽʣʴʰ ʧʨʦʪʷʞʥʦʶ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʤʝʨʝ-

ʞʝʶ (6,7 ʢʤ) ʪʘ ʚʽʜʚʽʜʥʦʶ (ʢʘʥʘʣʽʟʘʮʽʡʥʦʶ) (4,8 ʢʤ) ʚ ʩʤʪ. ʃʦʢʘʯʽ. ɺʦʜʦʧʦʩʪʘ-
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ʯʘʥʥʷ ʨʘʡʦʥʥʦʛʦ ʮʝʥʪʨʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʟ ʪʨʴʦʭ ʚʦʜʦʟʘʙʦʨʽʚ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʶʪʴ 5 ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʩʚʝʨʜʣʦʚʠʥ. ɿʘʛʘʣʦʤ, ʦʨʛʘʥʽʟʦʚʘʥʝ ʚʦʜʦʧʦ-

ʩʪʘʯʘʥʥʷ ʚ 32 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ, ʩʝʨʝʜ ʷʢʠʭ ʩ. ʅ. ɿʘʛʦʨʽʚ (50%), ʩ. ʍʦʣʦʧʠʯʽ, 

ʩ. ʅ. ʎʝʚʝʣʠʯʽ (40 %), ʩ. ɼʦʨʦʛʠʥʠʯʽ (30%), ʩ. ʇôʷʪʠʢʦʨʠ (20%), ʩ. ʇʘʚʣʦʚʠʯʽ 

(15%), ʩ. ɺʽʡʥʠʮʷ, ʩ. ɿʘʪʫʨʮʽ, ʩ. ɿʫʙʠʣʴʥʝ (10%) [6]. ʄʘʣʠʡ ʚʦʜʦʨʦʟʙʽʨ ʪʘ ʟʥʦʰʝ-

ʥʽʩʪʴ ʤʝʨʝʞʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʩʪʦʶ ʚʦʜʠ ʽ ʧʦʛʽʨʰʝʥʥʷ ʾʾ ʷʢʦʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚ ʩʝʣʘʭ ɿʘʷʯʠʮʽ, ɿʘʪʫʨʮʽ, ʂʦʟʣʽʚ, ɼʦʨʦʛʠʥʠʯʽ, ʂʨʫʭʠʥʠʯʽ ʧʦʨʫʰʫʻʪʴʩʷ ʦʭʦʨʦʥ-

ʥʠʡ ʨʝʞʠʤ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʥʘʩʣʽʜʦʢ ʾʭ ʨʦʟʤʽʱʝʥʘ ʧʦʙʣʠʟʫ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʧʦ-

ʨʫʜ. ʅʝʟʘʜʦʚʽʣʴʥʠʡ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʾʭ ʟʥʦʰʝ-

ʥʽʩʪʴ ʪʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʻ ʧʦʩʪʽʡʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ 

ʜʦ ʤʝʨʝʞʽ ʧʨʠʨʦʜʥʠʭ ʚʦʜʦʡʤ. ʊʘʢ, ʫ ʩ. ɿʘʪʫʨʮʽ ʧʨʠ ʧʨʦʝʢʪʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʦʯʠʩ-

ʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʧʦʨʫʜ ʚ 25 ʤ
3
 ʟʘ ʜʦʙʫ ʥʘʜʭʦʜʠʪʴ ʙʽʣʴʰʝ 50 ʢʫʙ ʤ, ʪʦʤʫ 

ʥʝʦʯʠʱʝʥʽ ʩʪʦʢʠ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʨ. ʊʫʨʽʶ. ɿʘ ʜʘʥʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʟʥʘ-

ʯʥʠʭ ʟʤʽʥ ʷʢʦʩʪʽ ʚʦʜʠ ʫ ʨ. ʃʫʛʘ ʪʘ ʤʘʣʠʭ ʨʽʯʢʘʭ ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʧʨʦʪʷ-

ʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ [2, 4, 6]. ʋ ʤʝʞʘʭ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ ʚʽʜ-

ʩʫʪʥʽ ʚʽʜʛʦʜʽʚʝʣʴʥʽ ʢʦʤʧʣʝʢʩʠ, ʩʢʣʘʜʠ ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ, ʧʦʣʽʛʦʥʠ ʪʚʝʨʜʠʭ ʧʦʙʫ-

ʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʚʦʜ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ ʟʜʽʡʩʥʶʻ 

ʃʦʢʘʯʠʥʩʴʢʝ ʚʠʨʦʙʥʠʯʝ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʝ 

ʩʢʠʜʘʻ ʩʪʽʯʥʽ ʚʦʜʠ ʨ. ʃʫʛʫ-ʉʚʠʥʦʨʠʡʢʫ. ʊʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ 

ɻɼʂ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʦʭʽʤʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (ɹʉʂ), ʭʽʤʽʯʥʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (ʍʉʂ), ʟʘʣʽʟʘ, ʬʦʩʬʘʪ-ʽʦʥʽʚ, ʥʽʪʨʠʪʽʚ ʪʘ ʘʤʦʥʽʶ ʩʦʣʴʦʚʦʛʦ. 

ɺʧʨʦʜʦʚʞ 2013-2016 ʨʨ. ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ: ʥʽʪʨʠ-

ʪʽʚ ï ʚ ʤʝʞʘʭ ʚʽʜ 0,14 ʜʦ 0,16 ʤʛ/ʣ (ʧʨʠ ɻɼʂ = 0,09), ʟʘʣʽʟʦʤ ʟʘʛʘʣʴʥʠʤ ï ʚʽʜ 

0,27 ʜʦ 0,32 ʤʛ/ʣ (ʧʨʠ ɻɼʂ = 0,1), ɹʉʂ ï ʚʽʜ 3,8 ʜʦ 4,9 ʤʛ/ʣ) (ʧʨʠ ɻɼʂ = 2,26) ʪʘ 

ʘʤʦʥʽʻʤ ʩʦʣʴʦʚʠʤ ï ʚʽʜ 2,9 ʜʦ 3,1 ʤʛ/ʣ (ʧʨʠ ɻɼʂ = 0,50 ) ʤʛ/ʣ [2,4]. ʇʝʨʝʚʠʱʝʥ-

ʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʨʦʩʪʘʶʯʠʡ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʙʘʩʝʡʥ ʨʽ-

ʯʢʠ ʃʫʛʘ ʪʘ ʧʨʦʷʚ ʥʝʛʘʨʘʟʜʽʚ ʟ ʢʦʤʫʥʘʣʴʥʦ-ʧʦʙʫʪʦʚʽʡ ʩʬʝʨʽ. ʈʘʟʦʤ ʟ ʪʠʤ, ʧʝʨʝ-

ʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʙʨʫʜʥʝʥ-

ʥʷ ʚʦʜʠ ʚ ʨ. ʉʪʠʨ ʻ ʜʦʩʠʪʴ ʥʝʚʠʩʦʢʽ, ʪʦʤʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʝʨʠʪʦʨʽʶ ʃʦʢʘʯʠʥ-

ʩʴʢʦʛʦ ʨʘʡʦʥʫ ʷʢ ʪʘʢʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʤʽʨʥʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷʤ. ʋ ʚʦʜʘʭ ʨ. ʃʫʛʘ ʥʝ ʚʠʷʚʣʝʥʦ ʚʤʽʩʪʫ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʭʨʦʤʫ, ʩʚʠʥʮʶ, 

ʤʽʜʽ. ɼʝʱʦ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʬʦʩʬʘʪʽʚ ʪʘ ʥʽʪʨʠʪʽʚ, ʱʦ, ʙʝʟʫʤʦʚʥʦ ʻ ʥʘʩʣʽʜʢʦʤ 

ʤʽʛʨʘʮʽʾ ʙʽʦʛʝʥʥʠʭ ʩʧʦʣʫʢ ʚʥʘʩʣʽʜʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ 

ʩʪʘʚʢʘʭ ʽ ʦʟʝʨʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ, 

ʪʦʤʫ ʤʦʞʥʘ ʣʠʰʝ ʚʠʩʣʦʚʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʥʘʡʙʽʣʴʰ ʟʘʙʨʫʜʥʝʥʠʤʠ ʻ ʩʘʤʝ 

ʩʪʘʚʢʠ ʷʢ ʰʪʫʯʥʽ ʚʦʜʦʡʤʠ ʩʧʦʚʽʣʴʥʝʥʦʛʦ ʚʦʜʦʦʙʤʽʥʫ. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ 

ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʘʣʝ ʽ ʚʽʜ ʢʫʣʴʪʫʨʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨ-

ʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʙʣʘʛʦʫʩʪʨʦʶ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʘ ʪʘʢʦʞ ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʦ-
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ʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚ ʤʝʞʘʭ ʜʦʣʠʥ ʨʽʯʦʢ ʪʘ ʚʦʜʦʟʘʙʦʨʫ ʦʟʝʨ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʨʠʙʝʨʝʞʥʽ ʟʘʭʠʩʥʽ ʩʤʫʛʠ (ʇɿʉ) ʪʘ ʚʦʜʦʦʭʦʨʦʥʥʽ ʟʦʥʠ (ɺɿ). ɿ 

ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʷʢʽʩʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ, ʚʽʜʥʦʚʣʝʥ-

ʥʷ, ʦʭʦʨʦʥʠ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʽʩʥʠʭ ʚʦʜ ʙʫʣʘ ʧʽʜʛʦʪʦʚʣʝʥʘ, ʘ ʥʠʥʽ 

ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʨʘʡʦʥʥʘ ʧʨʦʛʨʘʤʘ çʇʠʪʥʘ ʚʦʜʘè ʥʘ 2006-2020 ʨʦʢʠ. ʉʝʨʝʜ ʦʩ-

ʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʟʘʭʦʜʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʦʭʦʨʦʥʠ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥ-

ʥʷ, ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ, 

ʢʦʥʪʨʦʣʴ ʨʝʞʠʤʫ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ, ʨʝʢʦʥʩʪʨʫʢʮʽʷ, ʙʫʜʽʚ-

ʥʠʮʪʚʦ ʩʠʩʪʝʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʩʝʣʠʱʘ ʃʦʢʘʯʽ ʽ ʩʽʣʴ-

ʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʨʘ-

ʡʦʥʫ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. ʇʦʚʝʨʭʥʝʚʽ 

ʚʦʜʠ ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʨʝʞʝʶ ʤʘʣʠʭ ʨʽʯʦʢ, ʢʘʥʘʣʽʚ, ʦʟʝʨ, 

ʩʪʘʚʢʽʚ ʪʘ ʯʠʩʣʝʥʥʠʭ ʜʞʝʨʝʣ, ʷʢʽ ʩʣʫʛʫʶʪʴ ʚʠʪʦʢʘʤʠ ʧʨʠʪʦʢ ʨ. ʇʨʠʧôʷʪʴ ʪʘ ʨ. 

ɿʘʭʽʜʥʠʡ ɹʫʛ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟʫ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʷʢ ʧʨʠʨʦʜʥʽ ʪʘʢ ʽ ʘʥʪʨʦʧʦʛʝʥʥʽ ʯʠʥ-

ʥʠʢʠ. ʉʝʨʝʜ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʦʩʥʦʚʥʠʤ ʻ ʩʽʣʴʩʴʢʝ ʪʘ ʢʦʤʫʥʘʣʴʥʝ ʛʦʩʧʦ-

ʜʘʨʩʪʚʦ. ʉʪʘʥ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʃʦʢʘʯʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʟʘ ʜʘʥʠʤʠ ʤʦʥʽʪʦ-

ʨʠʥʛʫ ʚʦʜ ʨ. ʃʫʛʘ ʟʘ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʻ ʟʘʜʦʚʽʣʴʥʠʤ. ɸʣʝ ʧʦʟʘ ʫʚʘʛʦʶ ʟʘ-

ʣʠʰʘʶʪʴʩʷ ʩʪʘʚʢʠ, ʤʝʨʝʞʘ ʷʢʠʭ ʻ ʜʦʩʠʪʴ ʛʫʩʪʦʶ, ʘ ʾʭ ʚʦʜʠ ï ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝ-

ʣʦʤ ʚʦʜʦʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʦʪʨʝʙ ʨʦʟʚʠʪʢʫ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦ-

ʙʣʝʤ ʷʢʦʩʪʽ ʚʦʜʠ ʜʦʮʽʣʴʥʦ ʩʢʝʨʫʚʘʪʠ ʚʥʫʪʨʽʰʥʽ ʽʥʚʝʩʪʠʮʽʾ ʪʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʪʠʤ-

ʯʘʩʦʚʽ ʤʘʡʜʘʥʯʠʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ ʨʘʟʦʚʠʤ ʚʽʜʙʦʨʦʤ ʧʨʦʙ ʚʦʜʠ ʫ ʩʪʘʚʢʘʭ ʪʘ 

ʦʟʝʨʘʭ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʦʧʪʠʤʽʟʘʮʽʾ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʾ ʪʫʨʠʩʪʠʯʥʦ-ʨʝʢʨʝʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʦʟʠʪʠʚʥʠʤ ʫ ʬʦʨʤʫ-

ʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʻ ʥʘʷʚʥʽʩʪʴ ʤʝʨʝʞʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʜʦ 

ʷʢʠʭ ʚʽʜʥʝʩʝʥʽ ʜʞʝʨʝʣʘ ï ʚʠʪʦʢʠ ʨʽʯʦʢ ʪʘ ʾʭ ʜʦʣʠʥʠ. 
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Summary 

Tarasiuk N.ɸ., Protsan I.V. Resources of Surface Water of Lokachi District 

as a Factor of the Sustainable Development. 

Research territory is on the western outskirts of Volyn loess sublimity and belongs to land 

with the high index of the agricultural mastering. 72% of land of the Lokachi district changed by 

agriculture. The network of superficial reservoirs is presented by the small rivers, lakes of karst 

origin and artificial reservoirs ï ponds. The river network is belongs to the basin of Prypyat and 

the basin of Western Buh. The tributaries of Turia flowing through territory of district are Stokhid, 

Luga-Chernogurzka, Luga-Swinorijka, Viynytsia. All rivers are belonging to the flat type. All on the 

territory of district are placed 39 reservoirs, from them 12 lakes and 27 ponds. Most are lakes of 

Okorsk, Kholopichivske and Ozyutychivske. Lake Brusilo (Ozyutychi village). The largest lake is the 

lake of Okorsk. 

The increase of amount of precipitations in the conditions of display of rise in temperature re-

sults in activation of water-erosive processes and intensifying of problem of the use of resources of 

freshwater. A geographical features of forming of network of surface water of territory is expound-

ed in the article, description over of natural reservoirs of the Lokachi district of the Volyn region is 

brought, the ecological factors of forming of modern ecological situation are distinguished. The 

cells of contamination of surface water, tradition of the use of resources of superficial reservoirs 

are certain. 

The dynamics of contamination and change of quality of waters of the Lokachi district were 

analyzed, measures are offered on the guard of natural reservoirs and maintenance of resources of 

fresh water. With an aim of economies of natural reservoirs are organized nature protection terri-

tories. The territory is sufficiently provided with water resources, belongs to the zone of sufficient 

moisture and is characterized by wet conditions. 

Keywords: superficial water, river, lake, artificial reservoirs, administrative district, hydroe-

cological factors, quality of water. 
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ʈɽɻʀʆʅɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʆɻʆ 

ʉʆʉʊʆʗʅʀʗ ɺʀʊɽɹʉʂʆʁ ʀ ɹʈɽʉʊʉʂʆʁ ʆɹʃɸʉʊɽʁ ɹɽʃʆʈʋʉʉʀʀ 

 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ 

ɹʨʝʩʪʩʢʦʡ ʠ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʝʡ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ï 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʝʧʝʥʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ (ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠ ʘʙʩʦʣʶʪʥʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ, ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʸʥʥʦʩʪʠ ɹ.ʀ. ʂʦʯʫʨʦʚʘ, ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʀ.ʉ. ɸʠʪʦʚʘ) ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʚʳʙʨʦʩʳ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩ-

ʪʦʯʥʠʢʦʚ, ʠʟʲʷʪʠʝ ʚʦʜʳ; ʩʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ; ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ). ʇʦ ʟʥʘ-
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ʯʝʥʠʶ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʳʜʝʣʝʥʦ ʧʦ ʧʷʪʴ ʛʨʫʧʧ ʨʘʡʦʥʦʚ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʥʘʨʫ-

ʰʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʢʘʨʪʳ-ʘʥʘʤʦʨʬʦʟʳ. ʇʨʦʚʝ-

ʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ɺʠʪʝʙʩʢʦʡ ʠ ɹʨʝʩʪʩʢʦʡ  ʦʙʣʘʩʪʝʡ. ɺ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʫʢʪʫʨʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʭʦʟʷʡʩʪʚʝʥ-

ʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

ʆʮʝʥʢʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ 

ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʯʘʱʝ ʚʩʝʛʦ ʦʧʝʨʠʨʫʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʨʝʜ ʨʘʟʣʠʯʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ, ʧʦʩʪʘʚʣʷʝʤʳʤʠ ʚ ʧʨʠʨʦʜ-

ʥʫʶ ʩʨʝʜʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʨʘʩʣʷʤʠ ʭʦʟʷʡʩʪʚʘ. ʆʜʥʘʢʦ ʨʷʜ ʘʚʪʦʨʦʚ ʫʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʜʣʷ ʠʩʯʝʨʧʳʚʘʶʱʝʡ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʦʙʭʦʜʠʤʘ ʦʮʝʥʢʘ 

ʪʘʢʞʝ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʩʪʨʫʢʪʫʨʦʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ [1]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʨʘʡʦʥʦʚ ɺʠʪʝʙʩʢʦʡ ʠ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʝʡ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟ-

ʥʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ɺ ʟʘʜʘʯʠ ʚʭʦʜʠʣʦ: 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʘʜʘʧʪʠʨʦʚʘʥʥʫʶ ʢ ʠʝʨʘʨʭʠʯʝʩʢʦʤʫ ʨʘʥʛʫ ʛʝʦʩʠʩʪʝʤ ʠ ʠʤʝ-

ʶʱʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʡ; 

ï ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦ-

ʥʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʣʘʩʪʝʡ ʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʶ; 

ï ʚʳʷʚʠʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ-

ʨʦʜʥʦʡ ʩʨʝʜʳ ʜʣʷ ʦʙʣʘʩʪʝʡ. 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳ-

ʩʪʫʧʘʣʠ ɺʠʪʝʙʩʢʘʷ ʠ ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʠ ɹʝʣʦʨʫʩʩʠʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʦʩʚʦʝʥʥʦʩʪʠ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ.  

ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʦʩʥʦʚʳʚʘ-

ʣʘʩʴ ʥʘ ʨʘʩʯʸʪʝ ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʙʳʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʦʙ-

ʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʡʦʥʦʚ ʧʦ ʩʭʝʤʝ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʜʚʘ ʙʣʦʢʘ ʥʘʪʫʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʣʷ 

ʧʝʨʚʦʛʦ ʙʣʦʢʘ ï ʧʦʢʘʟʘʪʝʣʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ï ʜʘʥʥʳʝ ʙʨʘʣʠʩʴ ʠʟ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʩʙʦʨʥʠʢʘ [2], ʜʣʷ ʚʪʦʨʦʛʦ ï ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ï ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʟʝʤʝʣʴʥʦʛʦ 

ʢʘʜʘʩʪʨʘ [3] ʚʳʯʠʩʣʷʣʠʩʴ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ï ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠ 

ʘʙʩʦʣʶʪʥʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ, ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘ-

ʱʠʱʸʥʥʦʩʪʠ [4], ʘ ʪʘʢʞʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ [5], ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 
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ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʣʝʩʠʩʪʦʩʪʠ ʢ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ (ʩʦʛʣʘʩʥʦ 

ʅ.ʌ. ʈʝʡʤʝʨʩʫ, 30% [6]) ʫʜʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʣʝʩʦʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʠʨʦʜ-

ʥʦʡ ʟʦʥʝ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʂʆ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ; 

ʂɸ ï ʢʦʵʬʬʠʮʠʝʥʪ ʘʙʩʦʣʶʪʥʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ; 

ʂɽɿ ï ʢʦʵʬʬʠʮʠʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʸʥʥʦʩʪʠ; 

ʂɻ ï ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ; 

ɺ ï ʚʳʙʨʦʩʳ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

ʀ ï ʠʟʲʷʪʠʝ ʚʦʜʳ; ʉ ï ʩʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ;  

ʆ ï ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʈʠʩ. 1. ʉʭʝʤʘ ʠʥʪʝʛʨʘʮʠʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʝʜʠʥʳʡ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ. ɼʣʷ ʵʪʦʛʦ ʚʩʝ ʥʘʪʫʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʦʨʤʠʨʫʶʪʩʷ, 

ʪʦ ʝʩʪʴ ʢ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ ʧʨʠʤʝʥʷʝʪʩʷ ʪʘʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦ-

ʨʦʛʦ ʚʩʝ ʦʥʠ ʙʫʜʫʪ ʠʟʤʝʨʷʪʴʩʷ ʚ N-ʙʘʣʣʴʥʦʡ (ʙʝʟʨʘʟʤʝʨʥʦʡ) ʰʢʘʣʝ. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʣʠʥʝʡʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. ɽʩʣʠ ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ ʍ 

ʩʚʷʟʘʥ ʩ ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʢʘʯʝʩʪʚʦʤ ʢʦʤʧʦʥʝʥʪʘ ʩʨʝʜʳ ʤʦʥʦʪʦʥʥʦʚʦʟʨʘʩʪʘʶʱʝʡ 

ʟʘʚʠʩʠʤʦʩʪʴʶ (ʪ. ʝ. ʯʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ ʍ, ʪʝʤ ʥʠʞʝ ʢʘʯʝʩʪʚʦ), ʪʦ ʨʘʩʯʝʪ ʥʦʨ-

ʤʠʨʦʚʘʥʥʦʛʦ ʯʘʩʪʥʦʛʦ ʢʨʠʪʝʨʠʷ  ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ, 

 

ʘ ʝʩʣʠ ʩʚʷʟʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ (ʯʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ ʍ, ʪʝʤ ʚʳʰʝ ʢʘʯʝ-

ʩʪʚʦ), ʪʦ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʛʜʝ ʍ ï ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ, Xmax ʠ ʍmin ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ, N ï ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʚ ʰʢʘʣʝ. 

ʂʆ ʂɸ ʂɽɿ ʂɻ ɺ ʀ ʉ ʆ 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦ-

ʣʫʯʠʷ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴ-

ʟʦʚʘʥʠʷ 
 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

 

ʆʙʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʡʦʥʦʚ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ, ʢʘʞʜʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʪʘʣ ʠʟʤʝʨʷʪʴʩʷ ʚ ʙʝʟʨʘʟʤʝʨʥʦʡ 10-

ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. ʉʫʤʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʞʜʦʛʦ ʠʟ ʜʚʫʭ ʙʣʦʢʦʚ ʷʚʣʷʶʪʩʷ ʠʥʪʝ-

ʛʨʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ ʩʚʦʝʛʦ ʙʣʦʢʘ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʦʙʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷ ʩʫʤʤʠʨʫʶʪʩʷ ʩ ʧʦʣʫʯʝʥʠʝʤ 

ʦʙʱʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʡʦʥʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʅʘʪʫʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʨʘʡʦʥʦʚ ɺʠʪʝʙʩʢʦʡ ʠ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʘ 

ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦ 10-ʙʘʣʣʴʥʦʡ ʰʢʦʣʝ, ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʟʷʪʳ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯ-

ʥʠʢʦʚ, ʪʳʩ. ʪ.; ʠʟʲʷʪʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜ, ʤʣʥ. ʤ
3
; ʩʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ, ʤʣʥ. ʤ

3
; ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʪʳʩ. ʪ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʳ ʢʘʨʪʦʛʨʘʤʤʳ, ʦʪʨʘʞʘʶʱʠʝ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘ-

ʪʝʣʴ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ɺʠʪʝʙʩʢʦʡ ʠ ɹʨʝʩʪʩʢʦʡ 

ʦʙʣʘʩʪʝʡ. ɺʠʜʥʦ, ʯʪʦ ʚ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʡʦʥʦʚ ʟʥʘʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʝʩʴʤʘ ʥʝʚʝʣʠʢʦ: ʚ 67 % ʨʘʡʦʥʦʚ ʤʝʥʝʝ 2, ʚ 48% ʨʘʡʦʥʦʚ 

ʤʝʥʝʝ 1. ʅʘ ʵʪʦʤ ʬʦʥʝ ʨʝʟʢʦ ʚʳʜʝʣʷʶʪʩʷ ɺʠʪʝʙʩʢʠʡ ʠ ʇʦʣʦʮʢʠʡ ʨʘʡʦʥʳ (9%, 

ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʙʦʣʝʝ 20). ʆʩʪʘʣʴʥʳʝ ʨʘʡʦʥʳ (24%) ʩʦ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠ-

ʷʤʠ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (2ï12) ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʶʛʝ ʦʙʣʘʩʪʠ. 

ɺ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʴ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ ʨʘʡʦʥʘʤ ʟʘʤʝʪʥʦ ʚʳʰʝ. ʊʦʣʴʢʦ ʜʣʷ ʦʜʥʦʛʦ ʨʘʡʦʥʘ (6%) ʵʪʦ ʟʥʘ-

ʯʝʥʠʝ ʤʝʥʝʝ 2. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢ ʥʘʠʙʦʣʝʝ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʨʘʡʦʥʘʤ ʩʦ ʟʥʘ-

ʯʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ ʙʦʣʝʝ 20 ʦʪʥʦʩʷʪʩʷ 4 ʨʘʡʦʥʘ (25%). 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʨʘʡʦʥʘʤ ʦʙʣʘʩʪʝʡ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣ ̫ʵʢʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦ ʨʘʡʦʥʦʤ ʩ ʚʳʩʦʢʦʡ ʩʪʝ-

ʧʝʥʴʶ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ: ʚ 6 ʨʘʡʦʥʘʭ (28,6%) ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʚʳʰʘʝʪ 25, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ ʪʘʢʦʡ ʨʘʡʦʥ ʪʦʣʴ-

ʢʦ 1 (6%). 

ʆʙʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʡʦʥʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 

ʩʦʙʦʡ ʩʫʤʤʫ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʇʦ ʝʛʦ ʟʥʘʯʝʥʠʶ ʜʣʷ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʝʥʦ ʧʦ 5 ʛʨʫʧʧ 

ʨʘʡʦʥʦʚ (ʨʠʩʫʥʦʢ 4). 

ɺ ʭʫʜʰʝʤ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʷʪʩʷ ʇʦʣʦʮʢʠʡ, ɺʠʪʝʙʩʢʠʡ  ʠ 

ʆʨʰʘʥʩʢʠʡ ʨʘʡʦʥʳ ʚ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɹʨʝʩʪʩʢʠʡ, ɾʘʙʠʥʢʦʚʩʢʠʡ ʠ ɹʝʨʸ-

ʟʦʚʩʢʠʡ ʨʘʡʦʥʳ ʚ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʠʥʠʤʘʣʴʥʦ ʥʘʨʫʰʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʦʡ ʦʪʣʠʯʘʶʪʩʷ ʈʦʩʩʦʥʩʢʠʡ ʠ ʃʝ-

ʧʝʣɹʩʢʠʡ ʨʘʡʦʥʳ ʚ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɻʘʥʮʝʚʠʯʩʢʠʡ ʠ ʀʚʘʮʝʚʠʯʩʢʠʡ ʨʘʡʦʥʳ 

ʚ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʈʠʩ. 2. ʂʘʨʪʦʛʨʘʤʤʳ ɺʠʪʝʙʩʢʦʡ (ʘ) ʠ ɹʨʝʩʪʩʢʦʡ (ʙ) ʦʙʣʘʩʪʝʡ, ʦʪʨʘʞʘʶʱʠʝ ʠʥʪʝʛʨʘʣʴ-

ʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ (ʥʦʤʝʨʘ ʨʘʡʦʥʦʚ ʥʘ 

ʨʠʩʫʥʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʘʤ ʚ ʪʘʙʣʠʮʘʭ 1, 2) 

 

 

  

 

 

ʈʠʩ. 3. ʂʘʨʪʦʛʨʘʤʤʳ ɺʠʪʝʙʩʢʦʡ (ʘ) ʠ ɹʨʝʩʪʩʢʦʡ (ʙ) ʦʙʣʘʩʪʝʡ, ʦʪʨʘʞʘʶʱʠʝ ʠʥʪʝʛʨʘʣʴ-

ʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ 

 

ɼʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʨʘʡʦʥʦʚ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʫʤʤʘʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʦʪʜʝʣʴʥʦ ʫʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 

ʢʤ
2
 ʧʣʦʱʘʜʠ ʠ ʜʦʣʠ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʛʨʫʧʧʳ ʨʘʡʦʥʦʚ ʚ ʩʫʤʤʘʨʥʦʤ 

ʟʥʘʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʙʣʘʩʪʠ) ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ 3). 
 

ʘ ʙ 

ʙ ʘ 
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ʈʠʩ. 4. ʂʘʨʪʳ-ʘʥʘʤʦʨʬʦʟʳ ɺʠʪʝʙʩʢʦʡ (ʘ) ʠ ɹʨʝʩʪʩʢʦʡ (ʙ) ʦʙʣʘʩʪʝʡ, ʦʪʨʘʞʘʶʱʠʝ ʦʙʱʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʡʦʥʦʚ 

 

ʊʘʙʣʠʮʘ 3 

ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʨʘʡʦʥʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ɽʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ 

ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ 

1* 2 3 4 5 1 2 3 4 5 

ʇʣʦʱʘʜʴ % 19,4 10,4 20,8 40,1 9,4 11,2 10,0 31,2 22,8 20,2 

ʅʘʩʝʣʝʥʠʝ 
ʯʝʣ./ʢʤ

2
 101,1 16,9 15,0 10,0 11,3 131,1 56,8 43,0 18,1 18,1 

% 66,5 6,0 10,6 13,7 3,6 34,4 13,3 31,5 9,7 8,6 

ɺʳʙʨʦʩʳ 
ʪ/ʢʤ

2
 9,2 2,6 0,8 0,8 0,5 3,7 1,4 1,9 1,1 0,7 

% 69,2 10,3 6,5 12,1 1,7 26,5 9,2 37,1 15,3 11,8 

ʀʟʲʷʪʠʝ ʚʦʜ 
ʪʳʩ. ʤ

3
/ʢʤ

2
 17,5 4,0 2,9 0,9 1,0 26,1 7,7 7,7 2,6 5,6 

% 69,6 8,6 12,4 7,6 1,8 36,2 9,6 29,8 7,3 17,1 

ʉʙʨʦʩʳ 
ʪʩr. ʤ

3
/ʢʤ

2 14,0 1,9 0,2 0,4 0,5 23,8 6,4 7,2 2,0 2,6 

% 78,1 5,6 10,8 4,3 0,2 39,9 9,6 34,0 7,0 9,6 

ʆʪʭʦʜʳ 
ʪ/ʢʤ

2
 33,7 26,9 13,9 2,3 5,2 228,7 56,5 13,3 6,5 35,8 

% 47,4 20,3 21,0 7,7 3,6 56,0 12,4 9,1 3,2 19,4 

ʂɸ ï 2,31 3,14 2,00 0,53 0,12 1,47 0,63 0,82 0,69 0,28 

ʂʆ ï 0,54 0,81 0,61 0,39 0,22 1,07 0,68 0,95 0,81 0,59 

ʂɽɿ ï 0,54 0,49 0,51 0,59 0,68 0,46 0,51 0,50 0,52 0,58 

ʂɻ ï 1,43 1,0 1,10 1,46 2,11 0,92 1,01 0,09 1,29 1,45 

* 1 ï ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʨʫʰʝʥʥʳʝ; 2 ï ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʥʳʝ;3 ï ʩʨʝʜʥʝ ʥʘʨʫʰʝʥʥʳʝ; 4 ï ʩʣʘʙʦ 

ʥʘʨʫʰʝʥʥʳʝ; 5 ï ʤʠʥʠʤʘʣʴʥʦ ʥʘʨʫʰʝʥʥʳʝ. 

 

ʙ ʘ 
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ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

1. ʋʯʸʪ ʠ ʠʥʪʝʛʨʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʘʢ ʠ  

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʧʦʣʥʦ ʠ ʦʙʲʝʢʪʠʚʥʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʛʠʦʥʦʚ. 

2. ɺ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʨʘʞʝʥʘ ʙʦʣʝʝ ʨʝʟʢʘʷ ʜʠʩʧʨʦʧʦʨʮʠʷ ʤʝʞʜʫ ʨʘʡʦ-

ʥʘʤʠ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ: ʪʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʨʫʰʝʥʥʳʭ ʨʘʡʦʥʘ 

ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʦʢʦʣʦ 2/3 ʥʘʩʝʣʝʥʠʷ, ʚʳʙʨʦʩʦʚ, ʠʟʲʷʪʠʷ ʚʦʜ. ɺ ɹʨʝʩʪʩʢʦʡ ʞʝ 

ʦʙʣʘʩʪʠ ʥʘ ʪʨʠ ʪʘʢʠʭ ʨʘʡʦʥʘ ʧʨʠʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʦʢʦʣʦ 1/3 ʦʙʣʘʩʪʥʳʭ ʟʥʘʯʝʥʠʡ 

ʜʘʥʥʳʭ ʚʝʣʠʯʠʥ. ɼʣʷ ʤʠʥʠʤʘʣʴʥʦ ʥʘʨʫʰʝʥʥʳʭ ʨʘʡʦʥʦʚ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ-

ʢʘʟʘʪʝʣʠ ʥʘʛʨʫʟʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʜʣʷ ʪʘʢʠʭ ʞʝ ʨʘʡʦʥʦʚ ɹʨʝʩʪʩʢʦʡ. 

3. ʋʨʦʚʝʥʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʚʩʣʝʜʩʪʚʠʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʮʝʣʦʤ ʚʳʰʝ ï ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʫʧʧ ʨʘʡʦʥʦʚ ʧʦʢʘʟʘʪʝʣʴ 

ʂʆ ʙʦʣʴʰʝ, ʘ ʂɻ ʠ ʂɽɿ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʘʥʘʣʦʛʠʯʥʳʭ ʛʨʫʧʧ ɺʠʪʝʙʩʢʦʡ. ʆʜʥʘʢʦ 

ʜʣʷ ʧʦʩʣʝʜʥʝʡ ʚʳʰʝ ʟʥʘʯʝʥʠʝ ʂɸ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʤʝʥʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʆʆʇʊ ʚ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʭ ʟʘʤʝʪʥʦʤ ʥʝʜʦʩʪʘʪʢʝ ʚ ʨʘʡʦʥʘʭ ʩʦ ʩʨʝʜʥʝʡ 

ʠ ʚʳʩʦʢʦʡ ʥʘʨʫʰʝʥʥʦʩʪʴʶ. 
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Summary 

Sokolov A.S. Regional Features of the Geoecological State of the Vitebsk 

and Brest Regions of Belarus. 

The article assesses geoecological condition of the administrative districts of Brest and Vi-

tebsk regions based on the integration of different quality indicators ï indicators of the degree of 

ecological trouble of the land use (B. I. Kochurovôs coefficients of relative and absolute intensity of 

ecological-economic balance and of natural protection, I. S. Aitovôs geoecological coefficient) and 

indicators of economic impact (emissions from stationary sources, extraction of water; wastewater 

discharge; waste production). According to the value of the integral indicator, five groups of dis-

tricts with different levels of environmental disturbance were identified in each region, the results 

are presented in the form of anamorphosis map. A comparative assessment of the features of the 

transformation of the territory and the geoecological state of Vitebsk and Brest regions was carried 

out. In Vitebsk region sharp imbalance between the ecological statuses of districts is expressed: 

three most disturbed districts concentrate about 2/3 of the population, emissions, water withdrawal. 
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In Brest region, only about 1/3 of the regional volumes of these values fall on three same districts. 

The level of transformation of the territory as a result of land use for the Brest region as a whole is 

higher ï for most groups of districts the indicator of CR is more, and CG and CNP is less, than for 

similar groups of Vitebsk region. However, for the Vitebsk region, the value of CA is higher, which 

indicates a less optimal organization of protected areas in Vitebsk region, their noticeable lack in 

districts with medium and high disturbance. 

Key words: land use structure, ecological condition, economic impact, integral assessment, 

Vitebsk region, Brest region. 
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ɼɽɻʋʄɯʌɯʂɸʎɯʗ ˆʈʋʅʊɯɺ ʃɯʉʆʉʊɽʇʋ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 

ʋ ʩʪʘʪʪʽ ʥʘʚʦʜʷʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʪʘ ʡʦʛʦ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʚ ˇʨʫ-

ʥʪʘʭ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʛʫʤʫʩʦʥʘʛ-

ʨʦʤʘʜʞʝʥʥʥʷ ʚ ˇʨʫʥʪʘʭ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʚôʷʟʦʢ ʚʤʽʩʪʫ ʽ ʩʢʣʘʜʫ ʛʫʤʫʩʫ ʟ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ 

ʩʢʣʘʜʦʤ,ʻʤʥʽʩʪʶ ʚʙʠʨʘʥʥʷ ˇʨʫʥʪʽʚ, ʩʪʫʧʝʥʝʤ ʝʨʦʜʦʚʘʥʦʩʪʽ ˇʨʫʥʪʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʝʤ-

ʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. ʈʦʟʛʣʷʥʫʪʦ ʜʠʥʘʤʽʯʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʥʠʭ ʧʣʦʱ. ʊʘʢ,ʥʘʩʠʯʝʥʽʩʪʴ ʾʾ ʧʨʦʩʘʧʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʟʫʤʦʚʣʶʻ ʧʦʩʠʣʝʥʫ ʤʽ-

ʥʝʨʘʣʽʟʘʮʽʶ ʛʫʤʫʩʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʚʤʽʩʪʫ ʚ ʫʩʽʭ ˇʨʫʥʪʘʭ, ʘ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʧʣʦʱ ʦʙʨʦʙ-

ʣʶʚʘʥʠʭ ʟʝʤʝʣʴ ʪʘ ʧʨʠʨʦʜʥʦʤʫ ʟʘʣʫʞʝʥʥʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʛʫʤʽʬʽʢʘʮʽʾ,ʱʦ ʧʦʟʠʪʠʚʥʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʛʫʤʫʩʦʥʘʛʨʦʤʘʜʞʝʥʥʽ. ʊʘʢʦʞ ʚʠʩʚʽʪʣʝʥʘ ʨʦʣʴ ʫ ʧʦʚʝʨʥʝʥʥʽ ʦʨʛʘʥʽʯʥʦʾ ʨʝ-

ʯʦʚʠʥʠ ʚ ˇʨʫʥʪ ʽʟ ʚʥʝʩʝʥʠʤ ʫ ˇʨʫʥʪ ʛʥʦʻʤ ʪʘ ʧʦʙʽʯʥʦʶ ʧʨʦʜʫʢʮʽʻʶ, ʷʢʽ ʟʥʘʯʥʦ ʟʥʠʞʫʶʪʴ ʪʝ-

ʤʧʠ ʜʝʛʫʤʽʢʘʮʽʾ. ɺ ʩʪʘʪʪʽ ʪʘʢʦʞ ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʟʘʭʦʜʠ ʟ ʧʦʣʽʧʰʝʥʥʷ ʛʫʤʫʩʥʦʛʦ ʩʪʘʥʫ 

ʨ̌ʫʥʪʽʚ ʪʘ ʦʭʦʨʦʥʠ ˇʨʫʥʪʽʚ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ˇʨʫʥʪ, ʛʫʤʫʩ, ʜʠʥʘʤʽʯʥʽʩʪʴ ʚʤʽʩʪʫ ʛʫʤʫʩʫ, ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ, ʜʝʛʫʤʽʬʽ-

ʢʘʮʽʷ ˇʨʫʥʪʽʚ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʊʨʠʚʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽʩʪʦʪʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʚʤʽʩʪ ʛʫʤʫʩʫ ʪʘ ʡʦʛʦ ʷʢʽʩʥʠʡ ʩʢʣʘʜ. ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ ɺ.ɸ. ʂʦʚʜʠ [3], 

ʩʘʤʝ ʛʫʤʫʩʫ ʥʘʣʝʞʠʪʴ ʦʩʦʙʣʠʚʘ ʨʦʣʴ, ʱʦ ʚʠʟʥʘʯʘʻ ˇʨʫʥʪʦʚʫ ʨʦʜʶʯʽʩʪʴ ʽ ʚʽʜʨʽʟ-

ʥʷʻ ˇʨʫʥʪ ʚʽʜ ˇʨʫʥʪʦʪʚʽʨʥʠʭ ʧʦʨʽʜ. ʊʦʤʫ ʤʦʥʽʪʦʨʠʥʛ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ 

ʢʦʥʪʨʦʣʶ ʡʦʛʦ ʩʪʘʥʫ. ʆʩʥʦʚʦʶ ʜʣʷ ʥʴʦʛʦ ʻ ʨʝʟʫʣʴʪʘʪʠ ʩʫʮʽʣʴʥʦʾ ʘʛʨʦʭʽʤʽʯʥʦʾ 

ʧʘʩʧʦʨʪʠʟʘʮʽʾ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʘʛʨʦʭʽʤʽʯʥʦʛʦ ʦʙ-

ʩʪʝʞʝʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʟ 1964 ʨʦʢʫ. ʆʩʦʙʣʠʚʦ ʮʝ ʘʢʪʫʘʣʴʥʦ ʟʘ ʥʠʥʽʰʥʽʭ ʫʤʦʚ, 
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ʢʦʣʠ ʥʝʟʥʘʯʥʽ ʦʙʩʷʛʠ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʟʫʤʦʚʣʶʶʪʴ ʚʠʩʦʢʫ ʜʠʥʘʤʽ-

ʯʥʽʩʪʴ ʚʤʽʩʪʫ ʛʫʤʫʩʫ. ɺ ʮʽʣʦʤʫ ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʽ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ʛʫʤʫʩʫ, ʥʝ ʻ 

ʦʧʪʠʤʘʣʴʥʠʤʠ ʪʘ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ. ʊʦʤʫ ʪʘʢʽ ˇʨʫʥʪʠ ʥʝ 

ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʠʭ ʽ ʩʪʘʣʠʭ ʫʨʦʞʘʾʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ [2]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʻ ʚ ʟôʷʩʫʚʘʥʥʽ ʩʫʯʘʩʥʦʛʦ ʛʫʤʫʩʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ 

ʪʘ ʘʥʘʣʽʟʽ ʯʠʥʥʠʢʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʜʝʛʫʤʽʬʽʢʘʮʽʶ ˇʨʫʥʪʽʚ ʣʽʩʦʩʪʝʧʫ ʉʫʤʩʴ-

ʢʦʾ ʦʙʣʘʩʪʽ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʾʚ ʻ ʛʫʤʫʩ, ʚʽʜ ʟʘʧʘʩʽʚ ʪʘ ʷʢʦʩʪʽ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʩʪʨʫʢʪʫʨʘ 

ˇʨʫʥʪʫ, ʡʦʛʦ ʚʦʜʥʽ ʪʘ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʙʠʨʥʘ ʟʜʘʪʥʽʩʪʴ ʽ ʬʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢ-

ʪʠʚʥʽʩʪʴ [1]. ʂʽʣʴʢʽʩʥʠʡ ʽ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʻ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦ-

ʢʘʟʥʠʢʦʤ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. ʊʦʤʫ ʤʽʞ ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ, ʡʦʛʦ ʷʢʽʩʥʠʤ ʩʪʘʥʦʤ ʪʘ 

ʚʝʣʠʯʠʥʦʶ ʚʨʦʞʘʶ ʽʩʥʫʻ ʜʦʚʦʣʽ ʪʽʩʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ [4]. 

ʉʪʘʥ ʛʫʤʫʩʥʦʛʦ ʧʨʦʬʽʣʶ ʻ ʛʝʥʝʪʠʯʥʦʶ ʦʟʥʘʢʦʶ ˇʨʫʥʪʫ, ʧʦʢʘʟʥʠʢʦʤ ʡʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ. ʈʽʟʥʽ ʛʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ ʫʪʚʦʨʠʣʠʩʷ ʚ ʨʽʟʥʽ ʝʧʦʭʠ ʟʘ 

ʜʦʚʦʣʽ ʥʝʦʜʥʘʢʦʚʠʭ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ. ʈʽʟʥʠʮʷ ʫ ʚʽʮʽ ʛʝʥʝʪʠʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ 

ʯʦʨʥʦʟʝʤʽʚ ʪʠʧʦʚʠʭ ʚʽʜ 1200-1400 ʨʦʢʽʚ ʤʽʞ ʦʨʥʠʤ ʽ ʧʽʜʦʨʥʠʤ ʫ ʛʫʤʫʩʥʦʤʫ ʛʦ-

ʨʠʟʦʥʪʽ (ʅ) ʜʦ 4800-5400 ʨʦʢʽʚ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʜʨʫʛʦʛʦ ʧʝʨʝʭʽʜʥʦʛʦ (ʈh) ʛʦʨʠ-

ʟʦʥʪʫ. ʅʘʡʘʢʪʠʚʥʽʰʠʤ ʻ ʚʣʘʩʥʝ ʛʫʤʫʩʥʠʡ ʛʦʨʠʟʦʥʪ, ʷʢʠʡ ʽ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʧʦ-

ʪʝʥʮʽʡʥʦʾ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. ɿʘ ʜʘʥʠʤʠ ʦʩʪʘʥʥʴʦʛʦ ʪʫʨʫ ʘʛʨʦʭʽʤʽʯʥʦʾ ʧʘʩʧʦʨʪʠ-

ʟʘʮʽʾ ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ʣʽʩʦʩʪʝʧʦʚʠʭ ʨʘʡʦʥʘʭ ʩʪʘʥʦʚʠʚ 4,02% ʽ ʚʘʨʽʶʚʘʚ ʫ ʤʝʞʘʭ 

ʚʽʜ 2,96% ʫ ʉʫʤʩʴʢʦʤʫ ʨʘʡʦʥʽ ʜʦ 4,75% ï ʫ ʃʝʙʝʜʠʥʩʴʢʦʤʫ, ʱʦ ʩʪʘʥʦʚʠʣʦ ʚʽʜ-

ʧʦʚʽʜʥʦ 144,98 ʽ 178 ʪ/ʛʘ. ɿʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʥʘʢʦʧʠʯʝʥʥʷ ʛʫʤʫʩʫ ʯʝʨʝʟ ʢʦʝʬʽʮʽ-

ʻʥʪ ʚʽʜʥʦʩʥʦʾ ʘʢʫʤʫʣʷʮʽʾ ʛʫʤʫʩʫ (ʂɺɸɻ) ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ ʧʦ-

ʤʽʨʥʦ ʩʣʘʙʢʦʛʦ ï ʜʦ ʧʦʤʽʨʥʦ ʜʦʙʨʝ ʛʫʤʫʩʥʦʘʢʫʤʫʣʷʪʠʚʥʦʛʦ ʪʠʧʫ (ʂɺɸɻ 0,76ï

0,99). 

ɼʘʥʽ ɯV ʪʫʨʫ ʦʙʩʪʝʞʝʥʴ ʧʽʜʪʚʝʨʜʠʣʠ ʟʘʛʘʣʴʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʫ ʛʫʤʫʩʦʥʘʛ-

ʨʦʤʘʜʞʝʥʥʽ: ʥʘʡʙʽʣʴʰʝ ʛʫʤʫʩʫ ʤʽʩʪʠʣʠ ˇʨʫʥʪʠ ʣʝʛʢʦ ʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠ-

ʯʥʦʛʦ ʩʢʣʘʜʫ ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ï 5,17%, ʘ ʥʘʡʤʝʥʰʝ ï ʣʝʛʢʦ- ʪʘ ʩʝʨʝʜʥʴʦ-

ʩʫʛʣʠʥʢʦʚʦʛʦ ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ ï 3,02%; ʟʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯ-

ʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʠ ʆʭʪʠʨʩʴʢʦʛʦ ʨʘʡʦʥʫ ʧʦʨʽʚʥʷʥʦ ʟʽ ʉʫʤʩʴʢʠʤ ʯʝʨʝʟ ʤʝʥʰʫ 

ʝʨʦʜʦʚʘʥʽʩʪʴ ʤʽʩʪʠʣʠ ʛʫʤʫʩʫ ʥʘ 0,37% ʙʽʣʴʰʝ; ʙʽʣʴʰ ʝʨʦʜʦʚʘʥʽ ʨʝʛʨʘʜʦʚʘʥʽ ʽ 

ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ ʊʨʦʩʪʷʥʝʮʴʢʦʛʦ ʧʦʨʽʚʥʷʥʦ ʟ ʂʨʘʩʥʦʧʽʣʴʩʴʢʠʤ ʟʘ ʤʘʡʞʝ ʦʜʥʘ-

ʢʦʚʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʤʽʩʪʠʣʠ ʛʫʤʫʩʫ ʥʘ 0,04% ʤʝʥʰʝ (ʪʘʙʣ. 1). 

ʏʝʨʝʟ 25 ʨʦʢʽʚ ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʟʦʥʽ ʟʤʝʥʰʠʚʩʷ ʥʘ 0,18%, ʱʦ 

ʫ ʚʽʜʥʦʩʥʽʡ ʚʝʣʠʯʠʥʽ ʩʪʘʥʦʚʠʪʴ 4%, ʟ ʢʦʣʠʚʘʥʥʷʤʠ ʚʽʜ 0,42% ʫ ʃʝʙʝʜʠʥʩʴʢʦʤʫ 

ʨʘʡʦʥʽ ï ʜʦ 0,06% ʫ ʉʫʤʩʴʢʦʤʫ ʪʘ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʤʫ ʨʘʡʦʥʘʭʥʘʭ. ʊʘʢ, ʢʦʞʝʥ 

ʛʝʢʪʘʨ ʦʨʥʠʭ ʟʝʤʝʣʴ ʫ ʮʽʡ ʟʦʥʽ ʚʥʘʩʣʽʜʦʢ ʜʝʛʫʤʽʬʽʢʘʮʽʾ ʚʪʨʘʪʠʚ ʚʽʜ 2 ʪ ʫ ʉʫʤʩʴ-
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ʢʦʤʫ ʪʘ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ï ʜʦ 16 ʪ ʫ ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ. ɼʦ ʪʦʛʦ 

ʞ ʥʘʡʙʽʣʴʰʠʭ ʚʪʨʘʪ ʟʘʟʥʘʣʠ ʨʘʡʦʥʠ, ˇʨʫʥʪʠ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʘʞʢʠʤ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ. ʊʘʢʘ ʰʠʨʦʢʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʚʪʨʘʪ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʥʘʩʠʯʝʥʽʩʪʶ ʚʙʠʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʢʘʪʽʦʥʘʤʠ ʢʘʣʴʮʽʶ ʪʘ ʻʤʥʽʩʪʶ 

ʚʙʠʨʘʥʥʷ ˇʨʫʥʪʽʚ. ʊʘʢ, ˇʨʫʥʪʠ ʣʝʛʢʦʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʃʝ-

ʙʝʜʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʤʘʶʪʴ ʻʤʥʽʩʪʴ ʚʙʠʨʘʥʥʷ 40-48 ʤʛ-ʝʢʚ/100 ʛ ˇʨʫʥʪʫ, ʘ ʫ ʣʝʛ-

ʢʦ- ʪʘ ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʠʭ ˇʨʫʥʪʘʭ ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ ï 18-34 ʤʛ-ʝʢʚ/100 ʛ. ɺʽ-

ʜʧʦʚʽʜʥʦ ʫ ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʯʦʨʥʦʟʝʤʠ ʪʠʧʦʚʽ ʛʣʠʙʦʢʽ ʤʽʩʪʠʣʠ ʙʽʣʴʰʝ ʢʘ-

ʣʴʮʽʶ ʽ ʘʢʪʠʚʥʦʛʦ ʛʫʤʫʩʫ, ʥʽʞ ʫ ʉʫʤʩʴʢʦʤʫ. ɺʥʘʩʣʽʜʦʢ ʧʝʧʪʠʟʘʮʽʾ ʛʫʤʫʩʫ ʧʽʜ 

ʯʘʩ ʜʝʢʘʣʴʮʠʥʘʮʽʾ ʫʪʚʦʨʶʻʪʴʩʷ ʟʦʣʴ, ʨʦʟʯʠʥʥʘ ʨʫʭʣʠʚʘ ʩʫʙʩʪʘʥʮʽʷ. ʄʝʥʰ ʘʢʪʠ-

ʚʥʘ ʬʦʨʤʘ ʛʫʤʫʩʫ ï ʧʘʩʠʚʥʠʡ ʛʫʤʫʩ, ʚʽʥ ʥʝ ʧʝʧʪʠʟʫʻʪʴʩʷ ʥʘʚʽʪʴ ʧʽʩʣʷ ʚʠʣʫʯʝʥʥʷ 

ʢʘʣʴʮʽʶ ʟ ˇʨʫʥʪʫ. ʊʦʤʫ ʫ ʃʝʙʝʜʠʥʩʴʢʦʤʫ, ʊʨʦʩʪʷʥʝʮʴʢʦʤʫ ʪʘ ʽʥʰʠʭ ʨʘʡʦʥʘʭ 

ˇʨʫʥʪʠ ʟ ʚʘʞʢʠʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ ʚʪʨʘʪʠʣʠ ʘʢʪʠʚʥʦʛʦ ʛʫʤʫʩʫ ʫ 2ï7 

ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʉʫʤʩʴʢʦʤʫ ʨʘʡʦʥʽ ʟ ʡʦʛʦ ʥʘʙʘʛʘʪʦ ʣʝʛʰʠʤʠ ˇʨʫʥʪʘʤʠ ʟʘ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ. 

ʊʘʙʣʠʮʷ 1 

ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʘʭ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, % 

ʈʘʡʦʥʠ 

ɺʤʽʩʪ ʛʫʤʫʩʫ ʟʘ ʪʫʨʘʤʠ, % 
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1882 

ʨʽʢ 

IV 

(ʬʦʥ) 
V VI  VII  VII  IX 

ɹʽʣʦʧʽʣʴʩʴʢʠʡ 6 4,4 4,3 3,98 4,26 4,27 4,28 -0,12 -3 0,76 

ʂʨʘʩʥʦʧʽʣʴʩʴʢʠʡ 4,6 4,34 4,26 3,94 4,09 2,36 4,28 -0,06 -2 0,86 

ʃʝʙʝʜʠʥʩʴʢʠʡ 6,4 5,17 4,95 4,84 4,68 4,88 4,75 -0,42 -8 0,83 

ʅʝʜʨʠʛʘʡʣʽʚʩʴʢʠʡ 5,1 4,3 3,96 3,77 3,9 3,98 4,16 -0,14 -3 0,76 

ʆʭʪʠʨʩʴʢʠʡ 4,5 3,39 3,37 3,19 3,35 3,44 3,26 -0,13 -4 0,88 

ʈʦʤʝʥʩʴʢʠʡ 4,3 3,77 3,74 3,44 3,72 3,69 3,6 -0,17 -5 0,84 

ʉʫʤʩɹʢʠʡ 4,8 3,02 3 2,9 2,85 2,97 2,96 -0,06 -2 0,99 

ʊʨʦʩʪʷʥʝʮʴʢʠʡ 5,1 4,3 4,22 4,04 3,86 3,82 3,96 -0,34 -8 0,76 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʜʣʷ 

ʟʦʥʠ ʦʙʩʪʝʞʝʥʥʷ 
4,42 4,20 4,07 3,87 3,92 3,98 4,02 -0,18 -4 0,82 

 

ʇʨʦʮʝʩʠ ʜʝʛʫʤʽʬʽʢʘʮʽʾ ʽʥʪʝʥʩʠʚʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʣʠʰʝ ʫ ˇʨʫʥʪʘʭ ʟ ʥʠʟʴʢʠʤ 

ʧʨʦʝʢʪʠʚʥʠʤ ʧʦʢʨʠʪʪʷʤ. ʊʦʤʫ ʜʠʥʘʤʽʯʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʜʝʛʨʘʜʘʮʽʾ ʟʥʘʯʥʦ ʟʘʣʝʞʘ-

ʣʘ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʥʠʭ ʧʣʦʱ. ʅʘʩʠʯʝʥʽʩʪʴ ʾʾ ʧʨʦʩʘʧʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʽ ʧʘʨʘ-

ʤʠ ʧʦʥʘʜ 60% ʥʘ ʧʦʯʘʪʢʫ 90-ʭ ʨʨ. ʍʍ ʩʪʦʣʽʪʪʷ ʟʫʤʦʚʠʣʦ ʧʦʩʠʣʝʥʫ ʤʽʥʝʨʘʣʽʟʘ-

ʮʽʶ ʛʫʤʫʩʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʚʤʽʩʪʫ ʫ ʚʩʽʭ ˇʨʫʥʪʘʭ ʟʦʥʠ. ɺ ʥʘʩʪʫʧʥʽ ʨʦʢʠ (ʩʝ-

ʨʝʜʠʥʘ ï ʢʽʥʝʮʴ 90-ʭ) ʫʥʘʩʣʽʜʦʢ ʝʢʦʥʦʤʽʯʥʠʭ ʥʝʛʘʨʘʟʜʽʚ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʘʩʴ ʢʽ-

ʣʴʢʽʩʪʴ ʦʙʨʦʙʣʶʚʘʥʠʭ ʟʝʤʝʣʴ. ɿʘʚʜʷʢʠ ʧʨʠʨʦʜʥʦʤʫ ʟʘʣʫʞʝʥʥʶ ʧʦʯʘʣʠ ʚʽʜʙʫʚʘ-
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ʪʠʩʷ ʧʨʦʮʝʩʠ ʛʫʤʽʬʽʢʘʮʽʾ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʠʣʦʩʷ ʥʘ ʛʫʤʫʩʦʥʘʛʨʦʤʘʜʞʝʥʥʽ, 

ʥʘʩʘʤʧʝʨʝʜ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʠʭ ˇʨʫʥʪʽʚ [5]. 

ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʧʦʚʝʨʥʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ˇʨʫʥʪ ʻ ʚʥʝʩʝʥʥʷ ʾʾ 

ʟ ʛʥʦʻʤ, ʧʦʙʽʯʥʦʶ ʧʨʦʜʫʢʮʽʻʶ ʽ ʧʦʞʠʚʥʠʤʠ ʨʝʰʪʢʘʤʠ. ɸʣʝ ʟʙʽʣʴʰʝʥʥʷ ʚʥʝʩʝʥ-

ʥʷ ʛʥʦʶ ʥʘʧʨʠʢʽʥʮʽ 80-ʭ ʨʨ. ʜʦ 6,5 ʪ/ʛʘ ʥʝ ʩʧʨʠʷʣʦ ʧʨʠʟʫʧʠʥʝʥʥʶ ʜʝʛʫʤʽʬʽʢʘʮʽʾ 

ˇʨʫʥʪʽʚ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ. ɺʪʨʘʪʠ ʛʫʤʫʩʫ ʧʨʦʜʦʚʞʫʚʘʣʠ ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʫ ʚʩʽʭ 

ʨʘʡʦʥʘʭ, ʭʦʯʘ ʪʝʤʧʠ ʜʝʛʫʤʽʬʽʢʘʮʽʾ ʟʥʘʯʥʦ ʟʥʠʟʠʣʠʩʷ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʢʽʣʴʢʽʩʪʴ ʚʥʝʩʝʥʥʷ ʛʥʦʶ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʘʩʴ, ʦʜʥʘʢ ʟʘʚʜʷʢʠ 

ʟʙʽʣʴʰʝʥʥʶ ʧʨʠʨʦʜʥʦ ʟʘʣʫʞʝʥʠʭ ʧʣʦʱ ʟ ʚʠʩʦʢʠʤ ʧʨʦʝʢʪʠʚʥʠʤ ʧʦʢʨʠʪʪʷʤ 

ʚʤʽʩʪ ʛʫʤʫʩʫ ʜʝʱʦ ʟʨʽʩ ï ʥʘ 0,13-0,32%. ʂʨʽʤ ʪʦʛʦ, ʧʦʯʠʥʘʶʯʠ ʟ 2005ï2006 ʨʦ-

ʢʽʚ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʣʘʩʴ ʯʘʩʪʢʘ ʚʥʝʩʝʥʦʾ ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʩʧʨʠʷʣʦ ʟʥʠ-

ʞʝʥʥʶ ʪʝʤʧʽʚ ʜʝʛʫʤʽʬʽʢʘʮʽʾ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʘʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʘʡʦʥʽʚ. ʋ ʧʝʨʝ-

ʨʘʭʫʥʢʫ ʥʘ ʛʥʽʡ ʙʫʣʦ ʚʥʝʩʝʥʦ 7 ʪ/ʛʘ ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʢʫʢʫʨʫʜʟʠ, ʩʦʥʷʰʥʠʢʫ, 

ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʞʠʪʘ ʪʦʱʦ. ʆʜʥʘʢ, ʮʴʦʛʦ ʙʫʣʦ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʟʥʠʞʝʥʥʷ ʪʝʤ-

ʧʽʚ ʜʝʛʫʤʽʬʽʢʘʮʽʾ ˇʨʫʥʪʽʚ. ʅʘʧʝʚʥʦ ʥʝʦʙʭʽʜʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʧʦʩʽʚʥʠʭ 

ʧʣʦʱ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʛʫʤʫʩʫ ʥʘ 30-40%.  

ʋ ʮʽʣʦʤʫ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʟʘʧʘʩ ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʛʫʤʫʩʦ-

ʚʦʾ ʩʠʩʪʝʤʠ ʱʝ ʜʦʚʦʣʽ ʚʠʩʦʢʠʡ ʡ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 0,3%. ɸʣʝ ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ, 

ʱʦ ʧʦʜʘʣʴʰʝ ʟʥʠʞʝʥʥʷ ʛʫʤʫʩʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʥʘʩʣʽʜʢʽʚ, 

ʢʦʣʠ ˇʨʫʥʪʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʟʦʥʠ ʚʪʨʘʪʷʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʚʽʜʪʚʦʨʶʚʘʥʥʷ, ʘ ʚʽ-

ʜʪʘʢ ʽ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʦʩʣʠʥʠ ʚʦʣʦʛʦʶ, ʧʦʚʽʪʨʷʤ, ʝʣʝʤʝʥʪʘʤʠ ʞʠʚ-

ʣʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʨʦʜʶʯʽʩʪʴ. ɻʦʣʦʚʥʽ ʟʘʛʨʦʟʠ ʧʦʛʽʨʰʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦ-

ʢʨʠʚʫ ʣʽʩʦʩʪʝʧʫ ʚʝʜʫʪʴ ʜʦ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ, ʥʝʟʙʘʣʘʥʩʦʚʘʥʝ ʪʘ ʥʘʫʢʦʚʦ ʥʝʦʙ-

ˇʨʫʥʪʦʚʘʥʝ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʠʢʦʥʘʥʥʷ 

ʟʘʢʦʥʽʚ ʧʨʦ ʦʭʦʨʦʥʫ ˇʨʫʥʪʽʚ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ. ɺʥʘʩʣʽʜʦʢ ʝʢʩʪʝʥʩʠʚʥʦʛʦ ʚʝʜʝʥ-

ʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʤʘʩʦʚʝ ʧʦʨʫʰʝʥʥʷ ʘʛ-

ʨʦʭʽʤʽʯʥʦʛʦ ʟʘʢʦʥʫ ʧʦʚʝʨʥʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʝʣʝʤʝʥ-

ʪʠ ʞʠʚʣʝʥʥʷ, ʚʽʜʯʫʞʝʥʽ ʽʟ ʫʨʦʞʘʷʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʧʦʚʠʥʥʽ 

ʧʦʚʝʨʪʘʪʠʩʷ ʜʦ ˇʨʫʥʪʫ. ɿʘʟʚʠʯʘʡ ʜʦ ʩʪʘʪʪʽ ʥʘʜʭʦʜʞʝʥʴ ʚʢʣʶʯʘʶʪʴ ʤʝʣʽʦʨʘʥʪʠ, 

ʦʨʛʘʥʽʯʥʽ ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʥʘʩʽʥʥʷ, ʧʦʞʥʠʚʥʦ-ʢʦʨʝʥʝʚʽ ʟʘʣʠʰʢʠ, ʥʘʜʭʦ-

ʜʞʝʥʥʷ ʟ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ, ʙʽʦʣʦʛʽʯʥʫ ʬʽʢʩʘʮʽʶ ʘʟʦʪʫ. ɺʪʨʘʪʠ ʬʦʨʤʫ-

ʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʠʥʦʩʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʝʨʦʟʽʡʥʠʭ ʚʪʨʘʪ, ʫʨʦʞʘʻʤ, ʚʠʤʠʚʘʥ-

ʥʷ, ʟʚʽʪʨʶʚʘʥʥʷ ʚ ʘʪʤʦʩʬʝʨʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, 

ʟʘʩʦʙʽʚ ʭʽʤʽʯʥʦʾ ʤʝʣʽʦʨʘʮʽʾ ʣʠʰʘʶʪʴʩʷ ʦʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʟʙʝʨʝʞʝʥʥʷ ʨʦ-

ʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʣʽʩʦʩʪʝʧʫ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʾ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɼʦʩʚʽʜ ʧʝʨʝ-

ʜʦʚʠʭ ʘʛʨʘʨʥʠʭ ʢʨʘʾʥ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʝʢʩʪʝʥʩʠʚʥʝ ʚʝʜʝʥʥʷ ʟʝʤʣʝʨʦʙʩʪʚʘ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʥʘʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʣʽʩʦʩʪʝʧʫ ʪʘ 

ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨ. 
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ɺʠʩʥʦʚʢʠ. ʉʪʘʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʽʚ ʣʽʩʦʩʪʝʧʫ ʚʠʤʘʛʘʻ ʚʞʠʪʪʷ ʥʘʛʘʣʴʥʠʭ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʟʘʭʦʜʽʚ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ 

ʣʽʩʦʩʪʝʧʫ ʪʘ ʦʜʝʨʞʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ɿʘʭʦʜʠ ʽʟ 

ʦʭʦʨʦʥʠ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʾʭ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʧʣʘʥʦʚʽ ʪʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽ, ʧʨʦʪʝ ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ ʧʨʘʮʶʶʪʴ ʫ ʢʦʤʧʣʝʢʩʽ, ʻʜʠʥʦʶ ʩʠʩʪʝʤʦʶ, 

ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʠ ʪʘ ʧʦʩʠʣʶʶʯʠ ʜʽʶ ʫʩʽʭ ʽʥʰʠʭ. ɺʝʜʝʥʥʷ ʟʝʤʣʝʨʦʙʩʪʚʘ ʟ ʚʝ-

ʣʠʢʠʤ ʜʝʬʽʮʠʪʦʤ ʙʘʣʘʥʩʫ ʛʫʤʫʩʫ ʩʧʨʠʯʠʥʷʻ ʽʩʪʦʪʥʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʨʦʜʶʯʦʩʪʽ 

ˇʨʫʥʪʽʚ. ɿʘ ʽʩʥʫʶʯʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʧʦʪʨʝʙʘ ʚ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚʘʭ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʝʟʜʝʬʽʮʠʪʥʦʛʦ ʙʘʣʘʥʩʫ ʛʫʤʫʩʫ ʚ ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʽ ʦʙʣʘʩʪʽ ʧʦ-

ʚʠʥʥʘ ʩʢʣʘʜʘʪʠ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʛʥʽʡ 12,5 ʪ/ʛʘ. ɼʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʧʦʣʽʧʰʝʥʥʷ 

ʛʫʤʫʩʦʚʦʛʦ ʩʪʘʥʫ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʛʣʷʥʫʪʠ ʨʝʛʽʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʮʽʣʦʤʫ, ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʷʢʦʾ 

ʤʘʻ ʩʪʘʪʠ ʙʽʦʣʦʛʽʟʘʮʽʷ: ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱ ʧʽʜ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʪʨʘʚʘʤʠ ʪʘ ʟʙʽʣʴ-

ʰʝʥʥʷ ʧʦʛʦʣʽʚôʷ ʪʚʘʨʠʥ, ʦʧʪʠʤʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʥʠʭ ʧʣʦʱ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʦʞʥʠʚʥʠʭ ʽ ʧʦʫʢʽʩʥʠʭ ʧʦʩʽʚʽʚ ʩʠʜʝʨʘʣʴʥʠʭ ʢʫʣʴʪʫʨ ʧʽʜ ʧʨʦʩʘʧʥʽ ʢʫʣʴʪʫʨʠ, 

ʢʦʥʩʝʨʚʘʮʽʷ ʜʝʛʨʘʜʦʚʘʥʠʭ ˇʨʫʥʪʽʚ ʽ ʧʝʨʝʚʝʜʝʥʥʷ ʩʝʨʝʜʥʴʦ- ʽ ʩʠʣʴʥʦʟʤʠʪʠʭ ˇʨʫʥ-

ʪʽʚ ʧʽʜ ʟʘʣʽʩʝʥʥʷ ʪʘ ʟʘʣʫʞʝʥʥʷ, ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʥʘ ʜʦʙʨʠʚʦ. 
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Summary 

Makiyevska V.A., Bova O.V. Dehumification of the Sumy Region Forest-

Steppe Soils. 
The analysis results of the humus content and its qualitative composition in the soils of the 

wooded steppe zone of the Sumy region is given in the article. The general laws of humic aggrega-

tion in soils are found out, the connection between the content, the composition of humus with the 

granulometric soil structure, the absorption capacity, the degree of soil erosion, and the land use 

features is analyzed. The dynamics of the soil degradation depending on the structure of the crop 

areas is considered. Thus, the intense raising of the intertilled crops results in the increasing min-

eralization of humus and the reduction of its content in all soils; still, when the areas of cultivated 

land are shortened and the natural grassing is going on, the humification processes take place, ef-

fecting positively on the humic accumulation. Also the role of the return of the organic matter to the 

soil with the manure and its by-products put in, is highlighted; it significantly reduces the dehumifi-

cation. In the article, the key steps to improve the soil humus state and to protect the soils of the 

wooded steppe zone are also examined. 

Key words: soil, humus, dynamics of humus content, soil fertility, dehumification of soils. 
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ɿʄɯʅʀ ˆʈʋʅʊɯɺ ɯ ʃɸʅɼʐɸʌʊɯɺ ɿɸ ɼɸʅʀʄʀ ʂʆʄʇʃɽʂʉʅʀʍ 

ɼʆʉʃɯɼɾɽʅʔ ɹɸɻɸʊʆʐɸʈʆɺʆɻʆ ʂʋʈɻɸʅʋ ʅɽʇʆɼɸʃɯʂ 

ʩ. ɹʋʈʊʀ ʅɸ ʏɽʈʂɸʑʀʅɯ 

 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙʩʪʘʥʦʚʦʢ ʤʠʥʫʣʦʛʦ ʷʢ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʜʘʚʥʴʦʾ ʣʶʜʠʥʠ ʚ ʦʢʨʝʤʽ ʯʘʩʦʚʽ 

ʽʥʪʝʨʚʘʣʠ ʛʦʣʦʮʝʥʫ. ʅʘ ʘʨʭʝʦʣʦʛʽʯʥʦʤʫ ʦʙôʻʢʪʽ ï ʙʘʛʘʪʦʰʘʨʦʚʦʤʫ ʢʫʨʛʘʥʽ ʧʦʙʣʠʟʫ ʩ. ɹʫʨʪʠ 

ʥʘ ʏʝʨʢʘʱʠʥʽ ʢʦʤʧʣʝʢʩʥʦ ʜʦʩʣʽʜʞʝʥʦ ˇʨʫʥʪʠ ʽ ˇʨʫʥʪʦʚʽ ʚʽʜʢʣʘʜʠ ʩʫʯʘʩʥʽ, ʢʦʟʘʮʴʢʦʾ ʜʦʙʠ, 

ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ, ʝʧʦʭʠ ʙʨʦʥʟʠ, ʘ ʪʘʢʦʞ ʧʽʟʥʴʦʧʣʝʡʩʪʦʮʝʥʦʚʽ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʝʦ-

ʧʝʜʦʣʦʛʽʯʥʦʛʦ ʤʝʪʦʜʫ, ʚʢʣʶʯʘʶʯʠ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʪʘ ʜʘʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʘʥʘʣʽʟʽʚ ʚʠ-

ʟʥʘʯʝʥʦ ʪʠʧʠ ʨʽʟʥʦʚʽʢʦʚʠʭ ʛʦʣʦʮʝʥʦʚʠʭ ˇʨʫʥʪʽʚ: ʩʫʯʘʩʥʠʭ ï ʯʦʨʥʦʟʝʤʠ ʪʠʧʦʚʽ, ʢʦʟʘʮʴʢʦʾ ʜʦʙʠ 

(ʩʫʤʽʰ ʯʦʨʥʦʟʝʤʥʦʛʦ ʽ ʣʝʩʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʜʩʠʧʢʠ), ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ (ʯʦʨʥʦʟʝʤ ʙʣʠ-

ʟʴʢʠʡ ʜʦ ʟʚʠʯʘʡʥʦʛʦ), ʝʧʦʭʠ ʙʨʦʥʟʠ ï ʯʦʨʥʦʟʝʤ ʤʽʮʝʣʷʨʥʦ-ʢʘʨʙʦʥʘʪʥʠʡ. ɸʨʭʝʦʣʦʛʽʯʥʽ ʟʥʘʭʽʜʢʠ 

ʚ ʢʫʨʛʘʥʽ ʧʦʚôʷʟʘʥʽ ʟ ʨʘʥʥʽʤ ʟʘʣʽʟʥʠʤ ʚʽʢʦʤ ʽ ʝʧʦʭʦʶ ʙʨʦʥʟʠ, ʘ ʚ ʥʘʩʠʧʽ ʢʫʨʛʘʥʫ ï ʢʦʟʘʮʴʢʦʶ 

ʜʦʙʦʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʦʣʦʮʝʥ, ˇʨʫʥʪ, ʣʘʥʜʰʘʬʪ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʥʘʰ ʯʘʩ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʘ 

ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ ʧʘʣʝʦʛʝʦʛʨʘʬʽʾ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʘʪʠʛʨʘʬʽʾ ʧʘʣʝʦʛʨʫʥʪʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʦʛʦ ʪʘ ʛʨʫʥʪʦʚʦ-ʘʨʭʝʦʣʦʛʽʯʥʦʛʦ ʤʝʪʦʜʽʚ (ʤʝʪʦʜʫ 

ʭʨʦʥʦʨʷʜʽʚ), ʚʩʪʘʥʦʚʣʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʛʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʠʷʚʣʝʥ-

ʥʷ ʜʨʽʙʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʛʦʣʦʮʝʥʦʚʦʛʦ ʧʝʜʦʛʝʥʝʟʫ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʜʘʚʥʴʦʾ ʣʶʜʠʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ʃʠʰʝ ʥʘ ʦʩʥʦʚʽ ʧʽ-

ʟʥʘʥʥʷ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ˇʨʫʥʪʽʚ, ʚʠʚʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʾʭ ʫʪʚʦʨʝʥʥʷ ʪʘ ʝʚʦʣʶʮʽʾ 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʦʨʛʘʥʽʟʘʮʽʶ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ, ʘ ʪʘʢʦʞ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ˇʨʫʥʪʽʚ ʪʘ ʣʘʥʜʰʘʬʪʽʚ. ɯʥ-

ʪʝʨʝʩ ʜʦ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʯʠʩʣʝʥʥʠʤʠ ʧʫʙʣʽʢʘʮʽʷʤʠ ʟ ʽʥʪʝʨʧʨʝ-

ʪʘʮʽʾ ʜʘʥʠʭ ʱʦʜʦ ʧʦʭʦʚʘʥʠʭ ˇʨʫʥʪʽʚ ʫ ʟʚôʷʟʢʫ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

ʥʘ ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ ʪʘ ʝʚʦʣʶʮʽʻʶ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʛʦʣʦʮʝʥʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺʠʢʦʧʥʽ ˇʨʫʥʪʠ ʻ ʪʦʥʢʠʤ ʽʥʜʠ-

ʢʘʪʦʨʦʤ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙʩʪʘʥʦʚʦʢ ʤʠʥʫʣʦʛʦ. ʊʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʩʪʨʘʪʠʛʨʘʬʽʾ ʛʦʣʦʮʝʥʦʚʠʭ ˇʨʫʥʪʽʚ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʦʩʪʫʣʘʪʘʭ ʪʝʦʨʽʾ ʧʘ-

ʣʝʦʛʝʦʛʨʘʬʽʾ, ʷʢʽ ʨʦʟʢʨʠʪʽ ʫ ʨʦʙʦʪʘʭ ʄ.ʌ. ɺʝʢʣʠʯʘ, ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʾ, 

ʅ.ʇ. ɻʝʨʘʩʠʤʝʥʢʦ, ʆ.ʄ. ɸʜʘʤʝʥʢʘ, ɸ.ɹ. ɹʦʛʫʮʴʢʦʛʦ, ʖ.ʄ. ɼʤʠʪʨʫʢʘ, 

ɼ.ɻ. ʊʠʭʦʥʝʥʢʘ, ʄ.ʆ. ɻʦʨʽʥʘ, ʆ.ʃ. ɸʣʝʢʩʘʥʜʨʦʚʩʴʢʦʛʦ, ʄ.ʆ. ʍʦʪʠʥʩʴʢʦʛʦ, 
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ɺ.ɸ. ɼʴʦʤʢʽʥʘ, ɯ.ɺ. ɯʚʘʥʦʚʘ, ʖ.ɻ. ʏʝʥʜʻʚʘ, ʆ.ɻ. ʇʘʨʭʦʤʝʥʢʘ, ʉ.ʇ. ɼʦʨʦʰʢʝʚʠʯʘ, 

ʉ.ʇ. ʂʘʨʤʘʟʠʥʝʥʢʘ, ʆ.ɺ. ʄʘʮʽʙʦʨʠ, ɸ.ʉ. ʂʫʰʥʽʨʘ ʪʘ ʽʥʰʠʭ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʟ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷʤ ʧʝʜʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʚʽʜʽʛʨʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ɯ.ɺ. ɯʚʘʥʦʚʘ [1], 

ɺ.ɸ. ɼʴʦʤʢʽʥʘ [2], ʆ.ʃ. ɸʣʝʢʩʘʥʜʨʦʚʩʴʢʦʛʦ [3], ʖ.ɻ. ʏʝʥʜʻʚʘ [4], ʘ ʚ ʋʢʨʘʾʥʽ ï 

ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʾ [5], ʅ.ʇ. ɻʝʨʘʩʠʤʝʥʢʦ [6], ʆ.ɻ. ʇʘʨʭʦʤʝʥʢʘ [7] ʪʘ ʽʥ. [8, 9]. 

ɺʩʽ ʚʦʥʠ ʟʘʟʥʘʯʘʶʪʴ ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʤʝʪʦʜʠ-

ʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʠʪʘʥʴ ʝʚʦʣʶʮʽʾ ˇʨʫʥʪʽʚ ʫ ʛʦʣʦʮʝʥʽ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʨʽʟʥʦʚʽʢʦʚʠʭ ˇʨʫʥʪʽʚ ʽ ʚʩʪʘʥʦ-

ʚʣʝʥʥʷ ʪʨʝʥʜʽʚ ʾʭ ʨʦʟʚʠʪʢʫ ʥʘ ʦʩʥʦʚʽ ʧʝʜʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ˇʨʫʥʪʽʚ, ʨʝʢʦʥʩʪʨʫ-

ʢʮʽʷ ʟʦʥʘʣʴʥʠʭ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙʩʪʘʥʦʚʦʢ ʯʘʩʫ ʬʦʨʤʫʚʘʥʥʷ ʧʘʤôʷʪʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʭʦʚʘʥʠʭ ˇʨʫʥʪʽʚ ʥʘ ʜʘʚʥʽʭ 

ʧʦʩʝʣʝʥʥʷʭ, ʜʝ ʟʙʝʨʝʛʣʠʩʷ ʢʫʣʴʪʫʨʥ ̔ʰʘʨʠ ʜʦʟʚʦʣʷʶʪʴ ʨʝʢʦʥʩʪʨʫʶʚʘʪʠ ʽʩʪʦʨʽʶ 

ʚʣʘʩʥʝ ˇʨʫʥʪʽʚ, ʢʣʽʤʘʪʫ, ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʩʢʣʘʜʦʚʠʭ ʧʝʜʦʛʝʥʝʟʫ. ɺ ʤʝʞʘʭ 

ʙʘʛʘʪʦʰʘʨʦʚʦʛʦ ʢʫʨʛʘʥʫ ɹʫʨʪʠ ʥʘʤʠ ʧʨʦʩʪʝʞʝʥʘ ʘʥʪʨʦʧʦʛʝʥʥʘ ʝʚʦʣʶʮʽʷ, ʜʝ 

ˇʨʫʥʪʠ, ʱʦ ʩʧʽʚʩʪʘʚʣʷʶʪʴʩʷ ʟ ʢʫʣʴʪʫʨʥʠʤʠ ʰʘʨʘʤʠ ʚʠʚʯʘʣʠʩʷ ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʨʫʧʠ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ (ʥʘʩʘʤʧʝʨʝʜ, ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʦ-

ʛʦ), ʪʘʢ ʽ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʘʜʽʦʚʫʛʣʝʮʝʚʦʛʦ ʜʘʪʫʚʘʥʥʷ ʪʘ ʜʘʥʠʭ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʦʜʘʪʦʢ 1). ʄʝʪʦʜʠʢʠ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʭ, ʫ ʪ.ʯ. ʤʽʢʨʦʤʦʨʬʦ-

ʣʦʛʽʯʥʠʭ, ʜʦʩʣʽʜʞʝʥʴ ʜʝʪʘʣʴʥʦ ʧʦʜʘʥʽ ʚ ʤʦʥʦʛʨʘʬʽʾ ʄ.ʌ. ɺʝʢʣʠʯʘ, 

ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʾ, ɺ.ɺ. ʄʝʜʚʝʜʻʚʘ ʪʘ ʽʥ. [10]. ʉʫʪʴ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘ-

ʣʽʟʫ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ ʧʨʠʨʦʜʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʤʽʢʨʦʙʫʜʦʚʠ 

ˇʨʫʥʪʽʚ ʫ ʪʦʥʢʠʭ ʟʨʽʟʘʭ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʚ ʥʝʧʦʨʫʰʝʥʦʤʫ ʩʪʘʥʽ, ʘ ʥʝ ʚ ʫʩʝʨʝʜʥʝ-

ʥʦʤʫ ʚʠʛʣʷʜʽ, ʷʢ ʧʨʠ ʽʥʰʠʭ ʚʠʜʘʭ ʘʥʘʣʽʟʫ. ɸʥʘʣʽʟʫʻʪʴʩʷ ʙʫʜʦʚʘ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʩʢʝʣʝʪʫ ʽ ʧʣʘʟʤʠ, ʩʢʣʘʜʝʥʥʷ, ʘʛʨʝʛʘʪʠ, ʧʦʨʠʩʪʽʩʪʴ, ʛʣʠʥʠ, ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʦʣʝʡ 

ʪʘ ʽʥ. ʄʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʩʧʨʠʷʻ ʫʪʦʯʥʝʥʥʶ ʛʝʥʝʟʠʩʫ ˇʨʫʥʪʽʚ, ʚʠʷʚʣʷʻ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʟʥʘʢʠ ʦʢʨʝʤʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʘ-

ʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ ʚ 

ʪ.ʯ. ʧʽʜ ʚʧʣʠʚʦʤ ʣʶʜʠʥʠ. 

ʅʘʤʠ, ʟʘ ʟʘʧʨʦʰʝʥʥʷʤ ʟʘʚʽʜʫʚʘʯʘ ʩʝʢʪʦʨʫ ʘʨʭʝʦʣʦʛʽʾ ʪʘ ʦʭʦʨʦʥʠ ʢʫʣʴʪʫʨ-

ʥʦʾ ʩʧʘʜʱʠʥʠ ɼɯʂɿ çʊʨʠʧʽʣʴʩʴʢʘ ʢʫʣʴʪʫʨʘè ʅʘʟʘʨʦʚʘ ʆ. ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʙʘʛʘ-

ʪʦʰʘʨʦʚʠʡ ʢʫʨʛʘʥ ʙʽʣʷ ʩ. ɹʫʨʪʠ, ʱʦ ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʚʦʜʦʜʽʣʽ. 

ʅʘ ʙʘʛʘʪʦʰʘʨʦʚʦʤʫ ʢʫʨʛʘʥ ̔ɹʫʨʪʠ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʦ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʛʦ-

ʣʦʮʝʥʦʚʽ ˇʨʫʥʪʠ ʫ 3-ʭ ʨʦʟʯʠʩʪʢʘʭ: ʨʦʟʯʠʩʪʢʘ ˉ1 ï ʚ ʩʪʽʥʮʽ ʥʘʩʠʧʫ ʢʫʨʛʘʥʫ; ʚ ʨʦ-

ʟʯʠʩʪʮʽ ˉ2 ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʢʫʨʛʘʥʫ, ʜʝ ʦʧʠʩʘʥʦ ˇʨʫʥʪʠ ʩʫʯʘʩʥʽ, ʩʢʽʬʩʴʢʦ-

ʛʦ ʯʘʩʫ ʪʘ ʝʧʦʭʠ ʙʨʦʥʟʠ; ʧʦʨʽʚʥʷʥʥʷ ʷʢ ʬʦʥʦʚʠʡ ʚʠʚʯʘʚʩʷ ʨʦʟʨʽʟ (ʨʦʟʯʠʩʪʢʘ ˉ3) 

ʟʘ ʤʝʞʘʤʠ ʢʫʨʛʘʥʫ. ɺ ʨʦʟʯʠʩʪʮʽ ˉ4 ʧʨʦʩʪʝʞʝʥʦ ʚʝʨʭʥʴʦʧʣʝʡʩʪʦʮʝʥʦʚʽ ˇʨʫʥʪʠ ʽ 

ʣʝʩʠ bg, vt, ud, pl ʛʦʨʠʟʦʥʪʽʚ. ɺʽʜʽʙʨʘʥʦ ʟʨʘʟʢʠ ˇʨʫʥʪʽʚ ʥʘ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʡ 

ʘʥʘʣʽʟ (ʚʠʛʦʪʦʚʣʝʥʦ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 27 ʰʣʽʬʽʚ ˇʨʫʥʪʽʚ ʚ ʥʝʧʦʨʫʰʝʥʦʤʫ ʩʪʘʥʽ), 
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ʭʽʤʽʯʥʠʡ ʪʘ ʽʥʰʽ ʘʥʘʣʽʟʠ. ɺ ʣʘʙʦʨʘʪʦʨʽʾ ɯʥʩʪʠʪʫʪʫ ʛʝʦʭʽʤʽʾ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝ-

ʜʦʚʠʱʘ ʅɸʅʋ ʦʪʨʠʤʘʥʦ ʜʘʥʽ ʨʘʜʽʦʚʫʛʣʝʮʝʚʦʛʦ ʜʘʪʫʚʘʥʥʷ (ʪʘʙʣ. 1). ˆʨʫʥʪʦʚʽ 

ʨʦʟʨʽʟʠ ʫ ʚʩʽʭ ʪʨʴʦʭ ʨʦʟʯʠʩʪʢʘʭ ʦʧʠʩʘʥʽ ʜ.ʛʝʦʛʨ.ʥ. ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʶ, ʥʝʶ ʞ 

ʚʠʢʦʥʘʥʦ ʤʘʩʰʪʘʙʥʽ ʧʦʣʴʦʚʽ ʟʘʤʘʣʴʦʚʢʠ ʧʨʦʬʽʣʽʚ ˇʨʫʥʪʽʚ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʽʢ-

ʨʦʤʦʨʬʦʣʦʛʽʶ, ʽʥʪʝʨʧʨʝʪʦʚʘʥʦ ʛʝʥʝʟʠʩ ˇʨʫʥʪʽʚ. ɺʽʜʙʽʨ ʟʨʘʟʢʽʚ ʥʘ ʚʩʽ ʚʠʜʠ ʘʥʘʣʽ-

ʟʽʚ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʽʢʨʦʬʦʪʦ, ʬʦʨʤʘʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʥʘʥʦ ʢ.ʛʝʦʛʨ.ʥ. ʇʘʨ-

ʭʦʤʝʥʢʦʤ ʆ.ɻ. 

ʊʘʙʣʠʮʷ 1 
ʈʝʟʫʣʴʪʘʪʠ ʨʘʜʽʦʚʫʛʣʝʮʝʚʦʛʦ ʜʘʪʫʚʘʥʥʷ 

ˉ ʇʨʠʚôʷʟʢʘ 
ʃʘʙʦʨʘʪʦʨʥʠʡ 

ʥʦʤʝʨ 

ɺʽʢ 
14
ʉ 

ɺʈ ɺʉ/AD 

1 ʂʫʨʛʘʥ ɹʫʨʪʠ, ʨʦʩʣʠʥʥʽ ʨʝʰʪʢʠ ʂʽ ï 14481 670Ñ60 
1ů1280-1330 AD 

2ů1250-1410 AD 

2 ʂʫʨʛʘʥ ɹʫʨʪʠ, ʧʦʭʦʚʘʥʠʡ ˇʨʫʥʪ ʂʽ ï 14482 5030Ñ70 
1ů3950-3760 ɺʉ 

2ů3970-3690 ɺʉ 

3 ʂʫʨʛʘʥ ɹʫʨʪʠ, ʚʫʛʽʣʣʷ ʂʽ ï 14483 2490Ñ40 
1ů730-520 ɺʉ 

2ů790-840 ɺʉ 
 

ʂʫʨʛʘʥ ʙʽʣʷ ʩ. ɹʫʨʪʠ ʬʦʨʤʫʚʘʚʩʷ ʚ ʜʝʢʽʣʴʢʘ ʩʪʘʜʽʡ: ʧʦʭʦʚʘʥʥʷ ï ʝʧʦʭʠ 

ʙʨʦʥʟʠ, ʪʦʜʽ ʞ ʙʫʚ ʩʬʦʨʤʦʚʘʥʠʡ ʢʫʨʛʘʥ, ʷʢʠʡ ʧʽʟʥʽʰʝ ʜʦʩʠʧʘʚʩʷ. ʇʽʜ ʯʘʩ ʢʦʟʘ-

ʮʴʢʦʾ ʜʦʙʠ ʢʦʟʘʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʫʤʫʩʦʚʠʡ ʤʘʪʝʨʽʘʣ ʥʘʩʠʧʫ ʷʢ ʩʠʨʦʚʠʥʫ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʝʣʽʪʨʠ, ʱʦ ʻ ʩʢʣʘʜʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʜʠʤʥʦʛʦ ʧʦ-

ʨʦʭʫ. ʃʠʰʝ ʥʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʟʙʝʨʽʛʩʷ ʧʦʭʦʚʘʥʠʡ ˇʨʫʥʪ ʝʧʦʭʠ ʙʨʦʥʟʠ (ʨʦʟʯ. 

ˉ1-2). ʈʦʟʯʠʩʪʢʘ ˉ1 ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʟʨʽʟʽ ʦʜʥʽʻʾ ʽʟ ʩʪʽʥʦʢ ʢʫʨʛʘʥʫ (ʨʠʩ. 1), ʜʝ 

ʟʥʠʟʫ ʜʦʙʨʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʜʚʘ ˇʨʫʥʪʠ, ʱʦ ʨʦʟʚʠʚʘʣʠʩʷ ʜʦ ʟʘʩʠʧʢʠ ʢʫʨʛʘʥʫ, ʪʝ-

ʭʥʦʛʝʥʥʽ ʚʽʜʢʣʘʜʠ ʽ ʩʫʯʘʩʥʠʡ ˇʨʫʥʪ ʥʘ ʧʦʚʝʨʭʥʽ. 

 
ʈʠʩ. 1. ʂʫʨʛʘʥ ɹʫʨʪʠ ʥʘ ʏʝʨʢʘʱʠʥʽ 
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ɸ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ (ʟʚʝʨʭʫ) ʨʦʟʢʦʧʫ ʢʫʨʛʘʥʫ; ɹ ï ʩʪʽʥʢʘ ʢʫʨʛʘʥʫ ʽʟ ˇʨʫʥʪʦʤ ʝʧʦʭʠ 

ʙʨʦʥʟʠ (ʨʦʟʯʠʩʪʢʘ ˉ1); ɺ ï ʨʦʟʯʠʩʪʢʘ ˉ2 ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʢʫʨʛʘʥʫ; 1 ï ʩʫʯʘʩʥʠʡ ˇʨʫʥʪ 

ʥʘ ʤʘʪʝʨʽʘʣʽ ʥʘʩʠʧʫ ʢʫʨʛʘʥʫ; 2 ï ʰʘʨʠ ʥʘʩʠʧʫ ʢʫʨʛʘʥʫ, ʤʽʩʮʷʤʠ ʧʝʨʝʨʦʙʣʝʥʽ ʟʘ ʯʘʩʽʚ ʢʦʟʘʮʴ-

ʢʦʾ ʜʦʙʠ; 3 ï ʰʘʨʠ ʜʝʨʥʠʥʠ ˇʨʫʥʪʫ ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ; 4 ï ˇʨʫʥʪ ʝʧʦʭʠ ʙʨʦʥʟʠ; 5 ï ʚʠʨʦ-

ʙʥʠʯʘ ʷʤʘ ʚ ʤʘʪʝʨʽʘʣʽ ʥʘʩʠʧʫ ʢʫʨʛʘʥʫ; 6 ï ʩʫʯʘʩʥʠʡ ˇʨʫʥʪ; 7 ï ʰʘʨʠ ˇʨʫʥʪʫ ʽ ʣʝʩʫ (ʥʘʩʠʧ ʨʘʥ-

ʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ); 8 ï ˇʨʫʥʪ ʝʧʦʭʠ ʙʨʦʥʟʠ; 9 ï ʙʫʟʴʢʠʡ ʤʘʪʝʨʽʘʣ; ɻ ï (ʨʦʟʯ.4) ʚʝʨʭʥʴʦʧ-

ʣʝʡʩʪʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʧʽʜ ˇʨʫʥʪʦʤ ʝʧʦʭʠ ʙʨʦʥʟʠ; 2490Ñ40 ɺʈ ï ʘʙʩʦʣʶʪʥʠʡ ʚʽʢ ʟʘ ʜʘʥʠʤʠ 

ʨʘʜʽʦʚʫʛʣʝʮʝʚʦʛʦ ʜʘʪʫʚʘʥʥʷ (
14
ʉ) ʚʫʛʽʣʣʷ ʟ ʤʘʪʝʨʽʘʣʫ ʜʝʨʝʚôʷʥʦʛʦ ʩʪʦʚʧʘ, ʚʢʦʧʘʥʦʛʦ ʚ ʥʠʞ-

ʯʝʣʝʞʘʯʽ ʛʦʨʠʟʦʥʪʠ ʚ ʝʧʦʭʫ ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ. 

ʉʫʯʘʩʥʠʡ ˇʨʫʥʪ ʤʘʻ ʪʘʢʽ ʛʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ: 

ʅʦ ï  

0,0-0,1 ʤ 

ɼʝʨʥʠʥʘ, ʤʘʪʝʨʽʘʣ ʚʽʜ ʪʝʤʥʦʩʽʨʦʛʦ ʜʦ ʯʦʨʥʦʛʦ, ʟ ʢʦʨʽʥʥʷʤ ʨʦʩʣʠʥ. 

ʅ ï  

0,1-0,3 ʤ 

ʊʝʤʥʦ-ʩʽʨʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʛʨʫʜʢʫʚʘʪʦ-

ʟʝʨʥʠʩʪʠʡ, ʦʜʥʦʨʽʜʥʦ ʟʘʙʘʨʚʣʝʥʠʡ, ʧʝʨʝʨʠʪʠʡ ʯʝʨʚʦʨʠʾʥʘʤʠ, ʟ ʢʦʨʽʥʥʷʤ 

ʨʦʩʣʠʥ ʽ ʦʢʨʝʤʠʤʠ ʯʦʨʥʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ ʟ ʯʦʨʥʠʤ ʟʘʧʦʚʥʝʥʥʷʤ.  

ʋ ʰʣʽʬʽ ʟ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ (ʅ) ʤʘʪʝʨʽʘʣ ʩʽʨʠʡ, 

ʛʫʙʯʘʩʪʠʡ, ʟʽ ʩʢʣʘʜʥʠʤʠ ʤʽʢʨʦʘʛʨʝʛʘʪʘʤʠ ʜʦ III -IV ʧʦʨʷʜʢʽʚ ʽ ʦʢʨʫʛʣʠʤʠ ʦʨ-

ʛʘʥʦ-ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʘʛʨʝʛʘʪʘʤʠ, ʷʢʽ ʨʦʟʜʽʣʝʥʽ ʩʽʪʢʦʶ ʟʚʠʚʠʩʪʠʭ 

ʧʦʨ (ʨʠʩ. 2 ɸ-ɺ). ɻʫʤʫʩ ʩʢʦʘʛʫʣʴʦʚʘʥʠʡ ʟʘʚʜʷʢʠ ʢʘʨʙʦʥʘʪʥʦʩʪʽ ʤʘʩʠ, ʙʽʣʴ-

ʰʦʶ ʤʽʨʦʶ ʟʦʩʝʨʝʜʞʝʥʠʡ ʚ ʧʝʨʚʠʥʥʠʭ ʤʽʢʨʦʘʛʨʝʛʘʪʘʭ ï ʛʨʫʜʦʯʢʘʭ ʽ ʟʛʫʩʪ-

ʢʘʭ, ʘʣʝ ʯʘʩʪʢʦʚʦ ʜʠʩʧʝʨʛʦʚʘʥʠʡ. ɺ ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʢʝʣʝʪʽ (ʜʦ 60% ʧʣʦʱʽ 

ʰʣʽʬʘ) ʧʝʨʝʚʘʞʘʶʪʴ ʩʝʨʝʜʥʴʦ- ʽ ʢʨʫʧʥʦʧʠʣʫʚʘʪʽ ʟʝʨʥʘ. ɹʘʛʘʪʦ ʽʟʦʤʝʪʨʠ-

ʯʥʠʭ ʧʦʨ ʚʽʜ ʢʦʨʽʥʮʽʚ ʨʦʩʣʠʥ. 

ʅʨ ï  

0,3-0,6 ʤ 

ʉʽʨʠʡ, ʟ ʪʝʤʥʦʩʽʨʠʤʠ ʛʫʤʫʩʦʚʘʥʠʤʠ ʧʣʷʤʘʤʠ, ʛʨʫʜʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ, ʟ 

ʯʠʩʣʝʥʥʠʤʠ ʭʦʜʘʤʠ ʯʝʨʚʽʚ, ʢʨʦʪʦʚʠʥʘʤʠ ʜʦ 6 ʩʤ ʫ ʜʽʘʤʝʪʨʽ. 

Phk ï  

0,6-0,9 ʤ 

ʉʽʨʠʡ, ʟ ʥʘʧʣʠʚʘʤʠ ʛʫʤʫʩʫ, ʧʫʭʢʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠ-

ʥʦʢ, ʛʨʫʜʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ, ʟ ʯʦʨʥʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ.  

ʋ ʰʣʽʬʽ ʟ ʧʝʨʝʭʽʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ (ʨʠʩ. 3 ɸ-ɺ) ʩʫʯʘʩʥʦʛʦ ˇʨʫʥʪʫ ʨʦʟʤʽʨʠ 

ʘʛʨʝʛʘʪʽʚ ʜʦ 0,1 ʤʤ, ʤʘʩʘ ʦʩʚʽʪʣʝʥʘ ʽ ʧʨʦʩʦʯʝʥʘ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴ-

ʮʠʪʦʤ, ʛʫʤʫʩ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʢʘʨʙʦʥʘʪʥʦ-

ʦʨʛʘʥʦ-ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ, ʩʢʨʽʧʣʝʥʽ ʛʫʤʫʩʦʤ ʽ ʢʘʨʙʦʥʘʪʘ-

ʤʠ. ʄʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʡ ʢʘʣʴʮʠʪ ʫʪʚʦʨʶʻ ʥʝʚʝʣʠʢʽ ʥʝʱʽʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ. ɺ 

ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʢʝʣʝʪʽ (60-70% ʧʣʦʱʽ ʰʣʽʬʘ) ʧʝʨʝʚʘʞʘʶʪʴ ʯʘʩʪʦʯʢʠ ʜʨʽʙ-

ʥʦʛʦ ʧʠʣʫ. 

ˆʨʫʥʪ ʚ ʽʥʪʝʨʚʘʣʽ 0,0-0,9 ʤ ï ʯʦʨʥʦʟʝʤ, ʙʣʠʟʴʢʠʡ ʜʦ ʪʠʧʦʚʦʛʦ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʛʦ, ʟ ʯʽʪ-

ʢʠʤ ʽ ʧʦʪʫʞʥʠʤ ʈʢ. ˆʨʫʥʪ ʝʧʦʭʠ ʙʨʦʥʟʠ ʧʦʜʽʙʥʠʡ ʜʦ ʯʦʨʥʦʟʝʤʫ ʤʽʮʝʣʷʨʥʦ-ʢʘʨʙʦʥʘʪʥʦʛʦ, 

ʩʪʨʫʢʪʫʨʘ ʷʢʦʛʦ ʩʬʦʨʤʦʚʘʥʘ ʘʢʪʠʚʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʯʝʨʚʽʚ ʪʘ ʽʥ. ˇʨʫʥʪʦʚʦʾ ʬʘʫʥʠ. 

ʄʘʪʝʨʽʘʣ ʥʘʩʠʧʫ ʢʫʨʛʘʥʫ  

0,9-1,3 ʤ ʄʽʰʘʥʠʡ ʣʝʩʦʚʠʡ ʽ ˇʨʫʥʪʦʚʠʡ ʛʨʫʜʢʫʚʘʪʠʡ ʤʘʪʝʨʽʘʣ ʫ ʚʠʛʣʷʜʽ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʾ ʩʤʫʛʠ, ʽʥʪʝʥʩʠʚʥʦ ʧʝʨʝʨʠʪʠʡ ʯʝʨʚʘʤʠ, ʟ ʧʘʣʝʚʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ. 

1,3-1,7 ʤ ʅʝʦʜʥʦʨʽʜʥʠʡ ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ, ʙʨʫʜʥʦʧʘʣʝʚʠʡ, ʧʝʨʝʤʽʰʘʥʠʡ, ʟ ʯʠʩ-

ʣʝʥʥʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ, ʟ ʤʘʪʝʨʽʘʣʦʤ ʯʦʨʥʦʟʝʤʫ. 

1,7-2,0 ʤ ʇʨʦʰʘʨʦʢ ʜʝʨʥʠʥʠ, ʩʢʦʨʽʰ ʟʘ ʚʩʝ ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ, ʟ ʯʦʨʥʠʤ ʽ 

ʧʘʣʝʚʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

ɼʝʨʥʠʥʘ ʟ ˇʨʫʥʪʫ ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ 

ʅ0 ï  

2,0-2,3 ʤ 

ʂʦʨʠʯʥʝʚʦ-ʯʦʨʥʠʡ, ʧʫʭʢʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʛʨʫʜ-

ʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ, ʢʨʦʪʦʚʠʥʠ ʚʽʜʩʫʪʥʽ. ʁʤʦʚʽʨʥʦ, ʱʦ ʮʝ ʧʨʦʰʘʨʦʢ ʜʝʨʥʠʥʠ, 

ʷʢʦʶ ʚʠʤʦʱʝʥʠʡ ʢʫʨʛʘʥ. ʇʝʨʝʭʽʜ ʽ ʤʝʞʘ ʨʽʟʢʽ ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ.  

ʋ ʰʣʽʬʽ ʟ ʬʨʘʛʤʝʥʪʫ ʜʝʨʥʠʥʠ (ʨʠʩ. 4 ɸ-ɺ) ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʩʽʨʫʚʘʪʝ 

ʟʘʙʘʨʚʣʝʥʥʷ, ʧʫʭʢʝ ʛʫʙʯʘʩʪʝ ʩʢʣʘʜʝʥʥʷ, ʩʠʩʪʝʤʘ ʧʨʦʩʪʠʭ ʽ ʩʢʣʘʜʥʠʭ ʜʦ ʯʝ-

ʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʫ ʤʽʢʨʦʘʛʨʝʛʘʪʽʚ, ʨʦʟʜʽʣʝʥʠʭ ʥʘʜʟʚʠʯʘʡʥʦ ʟʚʠʚʠʩʪʠʤʠ ʧʦ-

ʨʘʤʠ. ʆʩʥʦʚʫ ʧʝʨʚʠʥʥʠʭ ʤʽʢʨʦʘʛʨʝʛʘʪʽʚ ʩʢʣʘʜʘʶʪʴ ʛʨʫʜʦʯʢʠ ʽ ʟʛʫʩʪʢʠ ʛʫ-
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ʤʫʩʫ ï ʝʢʩʢʨʝʤʝʥʪʠ ʯʝʨʚʽʚ. ʉʝʨʝʜ ʟʝʨʝʥ ʩʢʝʣʝʪʫ ʧʝʨʝʚʘʞʘʻ ʩʝʨʝʜʥʽʡ ʧʠʣʦʢ, 

ʟʝʨʥʘ ʤʘʶʪʴ ʧʣʽʚʢʠ ʽ ʦʙʦʣʦʥʢʠ, ʛʣʠʥʠ ʽ ʛʫʤʫʩ ʩʢʦʘʛʫʣʴʦʚʘʥʽ. 

ˆʨʫʥʪ ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ ʤʘʻ ʪʘʢʽ ʛʦʨʠʟʦʥʪʠ: 

ʅʢ ï  

2,3-2,6 ʤ 

ɿ ʯʽʪʢʦʶ ʚʝʨʭʥʴʦʶ ʤʝʞʝʶ. ʑʦʜʦ ʚʝʨʭʥʽʭ 0,3 ʤ ˇʨʫʥʪʫ, ʪʦ ʮʝ ʡʦʛʦ ʛʫ-

ʤʫʩʦʚʠʡ ʛʦʨʠʟʦʥʪ. ʅʝ ʚʠʢʣʶʯʝʥʦ, ʱʦ ʮʝ ʥʘʩʠʧ ʟ ʜʝʨʥʠʥʠ. ʋʤʦʚʥʦ ʥʘʟʚʝʤʦ 

ʡʦʛʦ ʅ1. ʄʘʪʝʨʽʘʣ ʢʦʨʠʯʥʝʚʦ-ʪʝʤʥʦʩʽʨʠʡ, ʫ ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ ï ʯʦʨʥʠʡ, ʛʨʫʜ-

ʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ, ʟ ʨʝʰʪʢʘʤʠ ʢʦʨʽʥʥʷ ʨʦʩʣʠʥ, ʯʠʩʣʝʥʥʠʤʠ ʯʝʨʚʦʨʠʾʥʘʤʠ ʽʟ 

ʣʝʩʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʙʝʟ ʯʽʪʢʠʭ ʢʨʦʪʦʚʠʥ.  

ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʤʘʪʝʨʽʘʣ ʟ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ 

(ʨʠʩ. 5 ɸ-ɺ) ʧʨʦʷʚʣʷʻ ʨʠʩʠ ʪʠʧʦʚʽ ʜʣʷ ʯʦʨʥʦʟʝʤʫ: ʧʣʘʟʤʘ ʟʘʙʘʨʚʣʝʥʘ ʛʫʤʫ-

ʩʦʤ, ʦʩʪʘʥʥʽʡ ʩʢʦʘʛʫʣʴʦʚʘʥʠʡ ʽ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʫ ʟʛʫʩʪʢʘʭ ʽ ʛʨʫʜʦʯʢʘʭ, ʱʦ 

ʩʪʚʦʨʝʥʽ ʝʢʩʢʨʝʤʝʥʪʘʤʠ ʯʝʨʚʽʚ. ʇʝʨʚʠʥʥʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ ʦʙôʻʜʥʫʶʯʠʩʴ, 

ʫʪʚʦʨʶʶʪʴ ʘʛʨʝʛʘʪʠ II -IV ʧʦʨʷʜʢʽʚ, ʱʦ ʨʦʟʜʽʣʝʥʽ ʨʦʟʚʠʥʝʥʦʶ ʩʽʪʢʦʶ ʟʚʠ-

ʚʠʩʪʠʭ ʤʽʞ- ʪʘ ʚʥʫʪʨʽʰʥʴʦʘʛʨʝʛʘʪʥʠʭ ʧʦʨ. ɿʝʨʥʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʝʣʝʪʫ 

ʩʢʣʘʜʘʶʪʴ 60-70% ʧʣʦʱʽ ʰʣʽʬʘ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʩʝʨʝʜʥʽʤ ʽ ʢʨʫʧ-

ʥʠʤ ʧʠʣʦʤ, ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʢʘʣʴʮʠʪʫ 

ʥʘʚʢʦʣʦ ʧʦʨ (ʨʠʩ. 5 ɺ), ʧʣʘʟʤʘ ʧʨʦʩʦʯʝʥʘ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ ʽ 

ʚʠʦʢʨʝʤʣʶʶʪʴʩʷ ʡʦʛʦ ʚʝʣʠʢʽ ʢʨʠʩʪʘʣʠ (ʨʠʩ. 5 ɹ). 

ʅʨʢ ï  

2,6-2,8 ʤ 

ʂʦʨʠʯʥʝʚʦ-ʩʽʨʠʡ, ʧʫʭʢʠʡ, ʦʜʥʦʨʽʜʥʦ ʟʘʙʘʨʚʣʝʥʠʡ, ʛʨʫʜʢʫʚʘʪʦ-

ʟʝʨʥʠʩʪʠʡ ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʧʝʨʝʨʠʪʠʡ ʢʨʦʪʦʚʠʥʘʤʠ, 

ʚʝʨʭʥʷ ʤʝʞʘ ʯʽʪʢʘ ʫ ʚʠʛʣʷʜʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʤʫʛʠ, ʥʠʞʥʷ ʤʝʞʘ ʧʦʩʪʫʧʦʚʘ.  

ʇʝʨʝʭʽʜʥʠʡ ʛʦʨʠʟʦʥʪ (ʅʨʢ) ʫ ʰʣʽʬʘʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽ-

ʨʽʚ ʘʛʨʝʛʘʪʽʚ ʜʦ 0,2-0,3 ʤʤ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʩʢʣʘʜʥʠʤʠ ʜʦ IV ʧʦʨʷʜʢʫ 

(ʨʠʩ. 6 ɸ-ɺ), ʟʙʽʣʴʰʝʥʥʷʤ ʧʣʦʱʽ ʟʚʠʚʠʩʪʠʭ ʧʦʨ. ɭ ʜʽʣʷʥʢʠ ʧʫʭʢʦʛʦ ʣʝʩʦʚʦʛʦ 

ʩʢʣʘʜʝʥʥʷ, ʘ ʚ ʩʭʨʝʱʝʥʠʭ ʥʽʢʦʣʷʭ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʩʣʘʙʢʝ ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ 

ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ (ʨʠʩ. 6 ɺ). ʄʫʣ ʽ ʛʫʤʫʩ ʩʢʦʘʛʫʣʴʦʚʘʥʽ, ʘ ʚ 

ʩʢʝʣʝʪʽ ʧʝʨʝʚʘʞʘʶʪʴ ʩʝʨʝʜʥʴʦʧʠʣʫʚʘʪʽ ʽ ʢʨʫʧʥʦʧʠʣʫʚʘʪʽ ʟʝʨʥʘ, ʱʦ ʤʘʩ-

ʢʫʶʪʴʩʷ ʧʣʘʟʤʦʶ. 

Phk ï  

2,8-3,0 ʤ 

ʇʘʣʝʚʦ-ʩʽʨʠʡ, ʧʫʭʢʠʡ, ʛʨʫʜʢʫʚʘʪʠʡ, ʟʝʨʥʠʩʪʠʡ, ʥʝʦʜʥʦʨʽʜʥʦ ʟʘʙʘʨʚʣʝ-

ʥʠʡ ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʟ ʪʦʥʢʠʤ ʢʦʨʽʥʥʷʤ ʨʦʩʣʠʥ, ʧʝʨʝ-

ʨʠʪʠʡ ʯʝʨʚʦʨʠʾʥʘʤʠ ʽ ʢʨʦʪʦʚʠʥʘʤʠ.  

ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʧʦʤʽʪʥʦ, ʱʦ ʚ ʰʣʽʬʘʭ ʟ ʛʦʨʠʟʦʥʪʫ ʅʨʢ ʨʦʟʤʽʨʠ ʤʽʢ-

ʨʦʘʛʨʝʛʘʪʽʚ ʱʝ ʟʙʽʣʴʰʫʶʪʴʩʷ, ʧʝʨʝʚʘʞʘʶʪʴ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʛʫʤʫʩʦʚʦ-

ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ, ʱʦ ʦʪʦʯʝʥʽ ʢʦʥʮʝʥʪʨʠʯʥʠʤʠ ʧʦʨʘʤʠ ʨʦʟ-

ʪʨʽʩʢʫʚʘʥʥʷ, ʧʣʦʱʘ ʧʦʨ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʚʦʥʠ ʨʦʟʰʠʨʶʶʪʴʩʷ, ʽʥʦʜʽ ʤʽʢʨʦʢ-

ʨʠʩʪʘʣʽʯʥʠʡ ʢʘʣʴʮʠʪ ʮʝʤʝʥʪʫʻ ʤʘʩʫ ʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʪʝʤʥʽʰʽ ʚʝʣʠʢʽ ʛʫʤʫ-

ʩʦʚʦ-ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ (ʨʠʩ. 7 ɸ-ɺ). 

P(h)k ï  

3,0-3,2 ʤ 

ʉʽʨʫʚʘʪʦ-ʧʘʣʝʚʠʡ, ʧʫʭʢʠʡ, ʛʨʫʜʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ, ʧʝʨʝʨʠʪʠʡ ʯʝʨ-

ʚʦʨʠʾʥʘʤʠ, ʥʝʦʜʥʦʨʽʜʥʦ ʟʘʙʘʨʚʣʝʥʠʡ, ʯʽʪʢʦ ʧʦʤʽʪʥʘ ʙʽʣʦʟʽʨʢʘ ʫ ʚʠʛʣʷʜʽ ʜʨʽ-

ʙʥʠʭ ʙʦʨʦʰʥʠʩʪʠʭ ʚʠʦʢʨʝʤʣʝʥʴ. 

ʋ ʧʝʨʝʭʽʜʥʦʤʫ ʛʦʨʠʟʦʥʪʽ P(h)k ʜʨʽʙʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʢʘʣʴʮʠʪ ʧʨʦʩʦʯʫʻ 

ʧʣʘʟʤʫ, ʱʦ ʨʦʙʠʪʴ ʨʝʣʴʻʬ ʧʣʦʩʢʠʤ (ʨʠʩ. 8 ɺ), ʤʘʩʘ ʦʩʚʽʪʣʝʥʘ, ʚʝʣʠʢʫ ʧʣʦʱʫ 

ʟʘʡʤʘʶʪʴ ʟʝʨʥʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʝʣʝʪʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʤʽʢʨʦʘʛʨʝʛʘʪʘʤʠ ʙʽʣʴ-

ʰʽʩʪʴ ʫʪʚʦʨʝʥʴ ʷʚʣʷʶʪʴ ʣʝʩʦʚʽ ʯʘʩʪʦʯʢʠ ʧʨʠ ʧʝʨʝʚʘʞʘʥʥʽ ʢʨʫʧʥʦ- ʽ ʩʝʨʝʜ-

ʥʴʦʧʠʣʫʚʘʪʠʭ ʟʝʨʝʥ ʢʚʘʨʮʫ (ʨʠʩ. 8 ɸ-ɹ). 

ʈʢ ï  

3,2-3,4 ʤ 

ʇʘʣʝʚʦ-ʙʽʣʫʚʘʪʠʡ, ʧʫʭʢʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʟ 

CaCO3 ʫ ʚʠʛʣʷʜʽ ʤʽʮʝʣʽʶ ʽ ʚʠʜʽʣʝʥʴ ʧʦ ʪʨʫʙʦʯʢʘʭ ʽ ʪʨʽʱʠʥʘʭ (ʤʫʯʥʠʩʪʽ ʚʠʦ-

ʢʨʝʤʣʝʥʥʷ), ʫʚʝʩʴ ʛʦʨʠʟʦʥʪ ʧʝʨʝʨʠʪʠʡ ʢʨʦʪʦʚʠʥʘʤʠ, ʢʘʤʝʨʠ ʜʦ 20-30 ʩʤ ʚ 

ʜʽʘʤʝʪʨʽ, ʯʠʩʣʝʥʥʽ ʯʝʨʚʦʨʠʾʥʠ ʥʘʜʘʶʪʴ ʛʦʨʠʟʦʥʪʫ ʩʽʨʫʚʘʪʦʛʦ ʚʽʜʪʽʥʢʫ. 

ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʚ ʛʦʨʠʟʦʥʪʽ bg+Pk ʤʘʪʝʨʽʘʣ ʧʦʜʽʙʥʠʡ ʜʦ ʣʝʩʦʚʦʛʦ 

(ʨʠʩ. 9 ɸ-ɺ), ʩʚʽʪʣʦʧʘʣʝʚʠʡ, ʧʫʭʢʠʡ, ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʠʭ ʦʩʚʽʪʣʝʥʠʭ ʩʪʷʞʽʥʴ ʜʽʘʤʝʪʨʦʤ ʜʦ 0,1-0,5 ʤʤ, ʣʝʩʦʚʽ ʤʽʢʨʦʘʛʨʝ-
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ʛʘʪʠ ʤʘʶʪʴ ʨʦʟʤʽʨʠ 0,02-0,1 ʤʤ, ʘ ʚʩʽ ʟʝʨʥʘ ʧʠʣʢʫ (ʚ ʦʩʥʦʚʥʦʤʫ ʢʨʫʧʥʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ) ʤʘʶʪʴ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʧʣʽʚʢʠ ʽ ʦʙʦʣʦʥʢʠ, ʜʨʽʙʥʦʢʨʠʩʪʘ-

ʣʽʯʥʠʡ ʢʘʣʴʮʠʪ ʨʦʟʧʦʜʽʣʝʥʠʡ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʧʨʦʩʦʯʫʻ ʽ ʮʝʤʝʥʪʫʻ ʧʣʘʟʤʫ, 

ʦʪʦʯʫʻ ʧʦʨʠ (ʤʽʮʝʣʽʡ), ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʦʢʨʝʤʽ ʚʝʣʠʢʽ ʜʦ 0,1 ʤʤ ʢʨʠʩʪʘʣʠ 

ʢʘʣʴʮʠʪʫ ʽ ʤʽʢʨʦʢʦʥʮʝʥʪʨʘʮʽʾ CaCO3. 

Bg ï  

3,4-3,6 ʤ 

ʉʽʨʫʚʘʪʦ-ʩʚʽʪʣʦʧʘʣʝʚʠʡ ʣʝʩʦʚʠʜʥʠʡ ʩʫʛʣʠʥʦʢ, ʪʠʧʦʚʠʡ ʣʝʩ, ʢʨʫʧʥʦʧʠ-

ʣʫʚʘʪʠʡ, ʚʝʨʪʠʢʘʣʴʥʦ-ʩʪʦʚʧʯʘʩʪʠʡ, ʢʨʫʧʥʦʧʦʨʠʩʪʠʡ, ʧʝʨʝʨʠʪʠʡ ʢʨʦʪʦʚʠ-

ʥʘʤʠ ʽ ʯʝʨʚʦʨʠʾʥʘʤʠ. ʋ ʰʣʽʬʘʭ ʧʦʨʦʜʠ ʤʘʪʝʨʽʘʣ ʣʝʩʦʚʦʛʦ ʩʢʣʘʜʝʥʥʷ, ʛʫʙʯʘ-

ʩʪʠʡ, ʩʚʽʪʣʠʡ, ʜʨʽʙʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʢʘʣʴʮʠʪ ʨʽʚʥʦʤʽʨʥʽʰʝ, ʥʽʞ ʫ ʚʠʱʝʣʝ-

ʞʘʯʦʤʫ ʛʦʨʠʟʦʥʪʽ ʧʨʦʩʦʯʫʻ ʧʣʘʟʤʫ, ʘʣʝ ʧʨʦʷʚʣʷʶʪʴʩʷ ʢʨʠʩʪʘʣʠ ʢʘʣʴʮʠʪʫ 

ʜʽʘʤʝʪʨʦʤ ʜʦ 0,2 ʤʤ, ʤʘʪʝʨʽʘʣ ʧʦʨʠʩʪʠʡ. 

ʊʘʢʽ ʤʘʢʨʦ- ʽ ʤ̔ʢʨʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ˇʨʫʥʪʫ ʷʢ ʯʦʨʥʠʡ ʛʫʤʫʩʦʚʠʡ ʚʝʨʭʥʽʡ ʰʘʨ, ʧʦʩ-

ʪʫʧʦʚʠʡ ʧʝʨʝʭʽʜ ʽ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʟ ʛʣʠʙʠʥʦʶ, ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ ʢʘʨʙʦʥʘʪʘʤʠ ʟ 

ʧʦʚʝʨʭʥʽ, ʩʢʣʘʜʥʘ (ʜʦ IV ʧʦʨʷʜʢʫ) ʤʽʢʨʦʘʛʨʝʛʦʚʘʥʽʩʪʴ, ʩʣʘʙʢʠʡ (ʧʝʨʝʚʘʞʥʦ ʚʩʝʨʝʜʠʥʽ ʛʦʨʠʟʦ-

ʥʪʫ) ʧʝʨʝʨʦʟʧʦʜʽʣ ʛʫʤʫʩʫ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʥʝʩʪʠ ʮʝʡ ˇʨʫʥʪ ʜʦ ʢʦʨʦʪʢʦʧʨʦʬʽʣʴʥʠʭ ʩʝʨʝʜʥʴʦʛʫ-

ʤʫʩʥʠʭ ʯʦʨʥʦʟʝʤʽʚ, ʷʢʽ ʤʦʛʣʠ ʩʬʦʨʤʫʚʘʪʠʩʷ ʥʘ ʥʘʩʠʧʫ ʢʫʨʛʘʥʫ. ɺ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʦʥʦʚʠʤʠ 

ˇʨʫʥʪʘʤʠ ʾʭ ʧʨʦʬʽʣʴ ʢʦʨʦʪʰʠʡ, ʤʝʥʰʦʶ ʤʽʨʦʶ ʩʬʦʨʤʦʚʘʥʽ ʩʢʣʘʜʥʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ. 
 

 
ʈʠʩ. 2. ʄʽʢʨʦʙʫʜʦʚʘ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ 

ɸ ï ʩʢʣʘʜʥʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ; ɹ ï ʛʫʤʫʩ ʪʠʧʫ ʤʫʣʴ, ʜʠʩʧʝʨʛʦʚʥʠʡ; ɺ ï ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ ʤʽʢ-

ʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ. ɿʙ.70, ɸ,ɹ ï ʥʽʢ.//, ɺ ï ʥʽʢ.+. 
 

 
ʈʠʩ. 3. ʄʽʢʨʦʙʫʜʦʚʘ ʧʝʨʝʭʽʜʥʦʛʦ ʜʦ ʧʦʨʦʜʠ ʛʦʨʠʟʦʥʪʫ ʩʫʯʘʩʥʦʛʦ ˇʨʫʥʪʫ 

ɸ,ɹ ï ʨʝʰʪʢʠ ʨʦʩʣʠʥ; ɺ ï ʧʨʦʩʦʯʝʥʥʷ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ ʧʣʘʟʤʠ. ɿʙ.70, ɸ ï ʥʽʢ.//, 

ɹ,ɺ ï ʥʽʢ.+. 
 

 
ʈʠʩ. 4. ʄʽʢʨʦʙʫʜʦʚʘ ʤʘʪʝʨʽʘʣʫ ʜʝʨʥʠʥʠ ˇʨʫʥʪʫ ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ 

ɸ ï ʤʽʢʨʦʙʫʜʦʚʘ ʜʝʨʥʠʥʠ, ʩʢʣʘʜʥʽ ʘʛʨʝʛʘʪʠ, ʩʠʩʪʝʤʘ ʟʚʠʚʠʩʪʠʭ ʧʦʨ; ɹ ï ʤʽʢʨʦʛʘʨʝʛʘʪʠ ʜʦ IV 

ʧʦʨʷʜʢʫ, ʦʩʥʦʚʫ ʷʢʠʭ ʩʢʣʘʜʘʶʪʴ ʟʛʫʩʪʢʠ ʽ ʛʨʫʜʦʯʢʠ ʛʫʤʫʩʫ ï ʝʢʩʢʨʝʤʝʥʪʠ ʯʝʨʚʽʚ; ɺ ï ʛʫʤʫʩ ʽ 

ʛʣʠʥʠ ʩʢʦʘʛʫʣʴʦʚʘʥʽ. ɿʙ. 70, ɸ-ɹ ï ʥʽʢ. //, ɺ ï ʥʽʢ.+ 
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ʈʠʩ. 5. ʄʽʢʨʦʙʫʜʦʚʘ ʛʫʤʫʩʦʚʦ-ʧʝʨʝʭʽʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ˇʨʫʥʪʫ ʝʧʦʭʠ ʧʽʟʥʴʦʾ ʙʨʦʥʟʠ 

ɸ ï ʩʢʣʘʜʥʽ ʦʢʨʫʛʣʽ ʘʛʨʝʛʘʪʠ ʜʦ IV ʧʦʨʷʜʢʫ, ʟʚʠʚʠʩʪʘ ʩʽʪʢʘ ʧʦʨ; ɹ ï ʩʢʣʘʜʥʽ ʘʛʨʝʛʘʪʠ ʚ +ʥʽʢ; ɺ 

ï ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʢʘʣʴʮʠʪʫ ʚ ʽʟʦʤʝʪʨʠʯʥʠʭ ʧʦʨʘʭ. ɿʙ. 70, ɸ ï ʥʽʢ.//, ɹ,ɺ ï 

ʥʽʢ.+ 
 

 
ʈʠʩ. 6. ʄʽʢʨʦʙʫʜʦʚʘ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ˇʨʫʥʪʫ ʝʧʦʭʠ ʙʨʦʥʟʠ (ʛʦʨʠʟʦʥʪ ʅʨʢ) 

ɸ ï ʩʢʣʘʜʥʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ ʜʦ IV ʧʦʨʷʜʢʫ; ɹ ï ʤʽʢʨʦʙʫʜʦʚʘ ʟ ʦʟʥʘʢʘʤʠ ʧʝʨʝʭʽʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ 

(ʥʝʦʜʥʦʨʽʜʥʘ ʘʛʨʝʛʦʚʘʥʽʩʪʴ); ɺ ï ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ. ɿʙ. 70, 

ɸ,ɹ ï ʥʽʢ.//, ɺ ï ʥʽʢ.+ 
 

 
ʈʠʩ. 7. ʄʽʢʨʦʙʫʜʦʚʘ ʛʫʤʫʩʦʚʦ-ʧʝʨʝʭʽʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ 

ɸ ï ʚʝʣʠʢʽ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʦʢʨʫʛʣʽ ʩʢʣʘʜʥʽ ʘʛʨʝʛʘʪʠ; ɹ ï ʨʦʟʚʠʥʝʥʘ ʩʽʪʢʘ ʤʽʞʘʛʨʝʛʘʪʥʠʭ 

ʧʦʨ; ɺ ï ʛʫʤʫʩʦʚʦ-ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʥʘ ʪʣʽ ʦʩʚʽʪʣʝʥʦʾ ʧʣʘʟʤʠ. ɿʙ.70, ʥʽʢ.//. 
 

 
ʈʠʩ. 8. ʄʽʢʨʦʙʫʜʦʚʘ ʛʫʤʫʩʦʚʦ-ʧʝʨʝʭʽʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ P(h)k 

ɸ ï ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ ʥʘ ʪʣʽ ʦʩʚʽʪʣʝʥʦʾ ʧʣʘʟʤʠ; ɹ ï ʜʽʣʷʥʢʠ ʟ ʣʝʩʦʚʦʶ ʙʫʜʦʚʦʶ 

ʤʘʩʠ; ɺ ï ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ, ʦʢʨʫʛʣʽ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ 

ʫʪʚʦʨʝʥʥʷ. ɿʙ. 70, ɸ,ɹ ï ʥʽʢ.//, ɺ ï ʥʽʢ.+. 
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ʈʠʩ. 9. ʄʽʢʨʦʙʫʜʦʚʘ ʛʦʨʠʟʦʥʪʫ ʧʦʨʦʜʠ ˇʨʫʥʪʫ ʝʧʦʭʠ ʙʨʦʥʟʠ 

ɸ, ɹ ï ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ, ʛʫʙʯʘʩʪʘ ʣʝʩʦʚʘ ʙʫʜʦʚʘ; ɺ ï ʥʘʩʠʯʝʥʽʩʪʴ ʧʣʘʟʤʠ ʤʽʢʨʦ-

ʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʮɹʠʪʦʤ, ʯʠʩʪʠʡ CaCO3. ɿʙ.70, ɸ,ɹ ï ʥʽʢ.//. ɺ ï ʥʽʢ.+. 

 

ʈʦʟʯʠʩʪʢʫ ˉ2 ʟʘʢʣʘʜʝʥʦ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʢʫʨʛʘʥʫ ʥʘʜ ʧʦʭʦʚʘʥʥʷʤ 

ʝʧʦʭʠ ʙʨʦʥʟʠ. ɺ ʥʽʡ ʯʽʪʢʽʰʝ ʨʦʟʜʽʣʷʶʪʴʩʷ ˇʨʫʥʪʠ ʩʫʯʘʩʥʽ, ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ 

ʚʽʢʫ ʽ ʜʦʙʠ ʙʨʦʥʟʠ, ʱʦ ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʙʫʟʴʢʦʤʫ ʣʝʩʽ. ʇʨʦʬʽʣʴ ʩʫʯʘʩʥʦʛʦ ˇʨʫʥʪʫ 

ʤʘʻ ʪʘʢʽ ʛʦʨʠʟʦʥʪʠ. 
 

ʅʦ ï  

0,0-0,05 ʤ 

ʊʝʤʥʦ-ʩʽʨʠʡ ʜʦ ʯʦʨʥʦʛʦ, ʧʫʭʢʠʡ, ʟ ʯʠʩʣʝʥʥʠʤ ʢʦʨʽʥʥʷʤ ʨʦʩʣʠʥ, ʛʨʫʜ-

ʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ, ʧʝʨʝʭʽʜ ʧʦʩʪʫʧʦʚʠʡ. 

ʅʢ ï  

0,05-0,35 ʤ 

ʊʝʤʥʦ-ʩʽʨʠʡ ʜʦ ʯʦʨʥʦʛʦ, ʧʫʭʢʠʡ, ʛʨʫʜʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ ʧʠʣʫʚʘʪʠʡ ʣʝʛ-

ʢʠʡ ʩʫʛʣʠʥʦʢ, ʟ ʯʠʩʣʝʥʥʠʤʠ ʯʝʨʚʦʨʠʾʥʘʤʠ ʽ ʧʦʦʜʠʥʦʢʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ.  

ʋ ʰʣʽʬʘʭ ʤʘʪʝʨʽʘʣ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ (ʨʠʩ. 10 ɸ-ɺ) ʤʘʻ ʩʽʨʫʚʘʪʽ 

ʚʽʜʪʽʥʢʠ ʢʦʣʴʦʨʫ, ʤʘʩʘ ʟʘʙʘʨʚʣʝʥʘ ʛʫʤʫʩʦʤ, ʷʢʠʡ ʟʦʩʝʨʝʜʞʝʥʠʡ ʚ ʦʩʥʦʚʥʦ-

ʤʫ ʫ ʟʛʫʩʪʢʘʭ ʽ ʛʨʫʜʦʯʢʘʭ. ʇʨʦʷʚʣʷʶʪʴʩʷ ʚʝʣʠʢʽ ʜʦ 1 ʤʤ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ 

ʩʢʣʘʜʥʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ, ʧʦʨʷʜ ʟ ʥʠʤʠ ʻ ʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ II-III  ʧʦʨʷʜʢʽʚ, ʽʥʪʝ-

ʥʩʠʚʥʦ ʨʦʟʚʠʥʝʥʘ ʩʠʩʪʝʤʘ ʤʽʞ- ʪʘ ʚʥʫʪʨʽʰʥʴʦʘʛʨʝʛʘʪʥʠʭ ʧʦʨ, ʷʢʽ ʩʢʣʘ-

ʜʘʶʪʴ 50-60% ʧʣʦʱʽ ʰʣʽʬʘ ʽ ʜʫʞʝ ʟʚʠʚʠʩʪʽ. ʋ ʩʭʨʝʱʝʥʠʭ ʥʽʢʦʣʷʭ ʚ ʤʽʞʘʛ-

ʨʝʛʘʪʥʦʤʫ ʧʨʦʩʪʦʨʽ ʧʦʤʽʪʥʽ ʦʢʦʥʪʫʨʶʶʯʽʡ ʘʛʨʝʛʘʪʠ, ʜʨʽʙʥʦʢʨʠʩʪʘʣʽʯʥʠʡ 

ʢʘʣʴʮʠʪ, ʷʢʠʡ ʪʘʢʦʞ ʧʨʦʩʦʯʫʻ ʧʣʘʟʤʫ ʽ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʥʘʚʢʦʣʦ ʧʦʨ 

(ʨʠʩ. 10 ɺ), ʘʛʨʝʛʘʪʠ ï ʛʫʤʦʥʠ ʪʝʤʥʦʛʦ ʢʦʣʴʦʨʫ. ɺ ʩʢʝʣʝʪʽ ʧʝʨʝʚʘʞʘʶʪʴ 

ʟʘʥʫʨʝʥʽ ʚ ʧʣʘʟʤʫ ʟʝʨʥʘ ʧʠʣʫ (ʜʨʽʙʥʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ, ʚʝʣʠʢʦʛʦ). 

ʅʨʢ ï  

0,35-0,6 ʤ 

ʉʽʨʠʡ ʜʦ ʪʝʤʥʦʩʽʨʦʛʦ, ʧʫʭʢʠʡ ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʛʨʫʜʢʫʚʘʪʦ-

ʟʝʨʥʠʩʪʠʡ, ʟ ʢʦʨʽʥʥʷʤ ʨʦʩʣʠʥ, ʙʘʛʘʪʦ ʩʽʨʠʭ, ʪʝʤʥʦʩʽʨʠʭ ʢʨʦʪʦʚʠʥ (5-8 ʩʤ ʫ 

ʜʽʘʤʝʪʨʽ), ʧʝʨʝʭʽʜ ʽ ʤʝʞʘ ʧʦʩʪʫʧʦʚʽ.  

ʋ ʰʣʽʬʘʭ ʧʨʠ ʚʠʩʦʢʦʤʫ ʩʪʫʧʝʥʽ ʦʢʘʨʙʦʥʘʯʝʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʫʞʝ ʯʽʪ-

ʢʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʜʦʙʨʘ ʘʛʨʝʛʦʚʘʥʽʩʪʴ (ʨʠʩ. 11 ɸ-ɹ), ʧʫʭʢʝ ʩʢʣʘʜʝʥʥʷ ʽ ʝʣʝ-

ʤʝʥʪʠ ʜʝʷʢʦʾ ʟʣʠʪʦʩʪʽ ʧʣʘʟʤʠ. ʇʝʨʝʚʘʞʘʶʪʴ ʩʝʛʨʝʛʘʮʽʡʥʽ ʩʢʣʘʜʥʽ ʜʦ III  

ʧʦʨʷʜʢʫ ʘʛʨʝʛʘʪʠ, ʱʦ ʚ ʤʦʨʬʦʩʪʨʫʢʪʫʨʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʷʢ ʟʝʨʥʦ. ɿʤʽʥʘ 

ʨʝʞʠʤʫ ʟʚʦʣʦʞʝʥʥʷ ʽ ʧʝʨʝʨʦʟʧʦʜʽʣ ʢʘʨʙʦʥʘʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʦʢʨʫʛʣʠʭ ʫʪʚʦʨʝʥʴ ʪʠʧʫ ʩʪʷʞʽʥʴ (ʨʠʩ. 11 ɸ), ʚʩʝʨʝʜʠʥʽ ʷʢʠʭ ʛʫʤʫʩ ʟʦʩʝʨʝ-

ʜʞʝʥʠʡ ʫ ʟʛʫʩʪʢʘʭ ʽ ʛʨʫʜʦʯʢʘʭ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ ʧʦʭʦʜʞʝʥʥʷ ʾʭ ʚʽʜ ʝʢʩʢʨʝ-

ʤʝʥʪʽʚ ʯʝʨʚʽʚ. ɻʫʤʫʩ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʚʩʝʨʝʜʠʥʽ ʛʦʨʠʟʦʥʪʫ, 

ʩʢʦʘʛʫʣʴʦʚʥʠʡ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʝʣʝʪ ʩʢʨʽʧʣʷʻʪʴʩʷ ʧʣʘʟʤʦʶ, ʚ ʥʴʦʤʫ ʧʝʨʝ-

ʚʘʞʘʶʪʴ ʧʠʣʫʚʘʪʽ ʯʘʩʪʦʯʢʠ. ɽʣʝʤʝʥʪʠ ʟʣʠʪʦʩʪʽ (ʨʠʩ. 11 ɹ) ʧʨʦʷʚʣʷʶʪʴ-

ʩʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʢʦʤʧʘʢʪʥʠʭ  ʙʣʦʢʽʚ. 

Phk ï  

0,6-1,0 ʤ 

ʇʘʣʝʚʦ-ʩʽʨʠʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʰʘʨʫʚʘʪʠʡ, ʟ ʢʦʨʽʥʥʷʤ ʨʦʩʣʠʥ, ʧʠ-

ʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʛʨʫʜʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ, ʟ ʤʽʮʝʣʷʨʥʠʤʠ ʬʦʨ-

ʤʘʤʠ ʢʘʨʙʦʥʘʪʽʚ. 

ʋ ʧʝʨʝʭʽʜʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʚ ʰʣʽʬʘʭ (ʨʠʩ. 12 ɸ-ɺ) ʤʘʩʘ ʭʦʯʘ ʽ ʛʫʤʫ-
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ʩʦʚʘʥʘ, ʘʣʝ ʙʽʣʴʰʝ ʦʩʚʽʪʣʝʥʘ, ʭʘʨʘʢʪʝʨʥʽ ʧʝʨʝʚʘʞʥʦ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ-ʩʪʷʞʽʥʥʷ ʟ ʥʝʯʽʪʢʠʤʠ ʛʫʤʦʥʘʤʠ ʽ ʟʛʫʩʪʢʘʤʠ ʛʫ-

ʤʫʩʫ ʚʩʝʨʝʜʠʥʽ. ʍʦʯʘ ʽ ʨʦʟʚʠʥʝʥʘ ʩʽʪʢʘ ʟʚʠʚʠʩʪʠʭ ʧʦʨ, ʘʣʝ ʮʝ ʧʝʨʝʚʘ-

ʞʥʦ ʧʦʨʠ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ, ʘ ʤʘʩʘ ʧʨʦʩʦʯʝʥʘ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘ-

ʣʴʮʠʪʦʤ ʽ ʦʩʪʘʥʥʽʡ ʧʨʠ ʟʤʽʥʽ ʟʚʦʣʦʞʝʥʥʷ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫ-

ʚʘʥʥʽ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʠʭ ʦʢʨʫʛʣʠʭ ʩʢʣʘʜʥʠʭ ʚʩʝʨʝʜʠʥʽ ʩʚʽʪʣʠʭ  ʘʛ-

ʨʝʛʘʪʽʚ. ʋʪʚʦʨʝʥʥʷ ʾʭ ʧʝʨʝʜʙʘʯʘʻ ʭʦʯʘ ʙ ʧʝʨʽʦʜʠʯʥʝ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ 

ʽ ʧʦʩʫʰʝʥʥʷ ʤʘʩʠ. 

ʈʢ ï  

1,0-1,2 ʤ 

ʇʘʣʝʚʠʡ, ʟ ʯʽʪʢʠʤʠ ʚʢʨʘʧʣʝʥʥʷʤʠ ʙʽʣʦʟʽʨʢʠ ʽ ʯʠʩʣʝʥʥʠʤʠ ʤʽʮʝʣʷ-

ʨʥʠʤʠ ʢʘʨʙʦʥʘʪʘʤʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ- ʘhʨʫʚʘʪʠʡ.  

ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʧʦʤʽʪʥʦ, ʱʦ ʤʘʪʝʨʽʘʣ ʧʦʨʦʜʠ (ʨʠʩ. 13 ɸ-ɺ) ʩʫ-

ʯʘʩʥʦʛʦ ˇʨʫʥʪʫ (ʈʢ) ʥʝʨʽʚʥʦʤʽʨʥʦ ʧʨʦʩʦʯʝʥʠʡ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘ-

ʣʴʮʠʪʦʤ, ʷʢʠʡ ʮʝʤʝʥʪʫʻ ʧʣʘʟʤʫ, ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʦʢʨʫʛ-

ʣʠʭ ʽ ʣʝʩʦʚʠʭ ʘʛʨʝʛʘʪʽʚ, ʩʧʨʠʷʻ ʢʦʘʛʫʣʷʮʽʾ ʘʙʦ ʜʠʩʧʝʨʛʘʮʽʾ ʪʘʢʠʭ ʛʣʠ-

ʥʠʩʪʠʭ ʯʘʩʪʦʯʦʢ ʧʨʠ ʧʝʨʝʟʚʦʣʦʞʝʥʥʽ ʽ ʧʦʩʫʰʝʥʥʽ, ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʢʘ-

ʣʴʮʠʪʫ ʬʦʨʤʫʶʪʴ ʤʽʢʨʦʙʽʣʦʟʽʨʢʫ. ɺ ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʢʝʣʝʪʽ ʧʝʨʝʚʘʞʘʻ 

ʧʠʣ. 

ʉʫʤʘ ʦʟʥʘʢ ʦʧʠʩʘʥʦʛʦ ʚʠʱʝ ʩʫʯʘʩʥʦʛʦ ˇʨʫʥʪʫ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʷʢ ʯʦʨʥʦ-

ʟʝʤ ʪʠʧʦʚʠʡ.  
 

ˆʨʫʥʪ ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ: 

1,2-1,4 ʤ ʅʘʩʠʧʥʠʡ ʤʘʪʝʨʽʘʣ ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ ʤʽʞ ˇʨʫʥʪʦʤ ʝʧʦʭʠ 

ʙʨʦʥʟʠ ʽ ʩʫʯʘʩʥʠʤ, ʤʘʪʝʨʽʘʣ ʪʝʤʥʦʩʽʨʠʡ ʜʦ ʯʦʨʥʦʛʦ, ʟ ʢʘʨʙʦʥʘʪʘʤʠ ʫ 

ʚʠʛʣʷʜʽ ʤʽʮʝʣʽʶ, ʟ ʯʦʨʥʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ 1-5 ʩʤ ʫ ʜʽʘʤʝʪʨʽ, ʟ ʯʝʨʚʦʨʠ-

ʾʥʘʤʠ, ʟʚʝʨʭʫ ʽ ʟʥʠʟʫ ʧʝʨʝʰʘʨʦʚʫʻʪʴʩʷ ʣʝʩʘʤʠ. ɺʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʾ 

ʦʢʘʨʙʦʥʘʯʝʥʦʩʪʽ ʤʘʩʘ ʤʘʻ ʙʽʣʴʰʝ ʦʟʥʘʢ ʣʝʩʫ, ʥʽʞ ˇʨʫʥʪʫ. ʇʦʧʝʨʝʜʥʴʦ 

ʚ ʨʦʟʯʠʩʪʮʽ ˉ1 ʙʫʣʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʜʝʨʥʠʥʘ ˇʨʫʥʪʫ ʮʴʦʛʦ ʞ ʯʘʩʫ ʟ 

ʥʘʩʠʧʫ. 

ʃʝʩʦʚʘ ʤʽʢʨʦʙʫʜʦʚʘ ʩʘʤʝ ʚ ʮʽʡ ʨʦʟʯʠʩʪʮʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʥʘʷʚʥʦ-

ʩʪʽ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʦʯʦʢ, ʟʝʨʝʥ  ʧʠʣʫ ʟ ʧʣʽʚʢʘʤʠ ʽ ʦʙʦʣʦʥ-

ʢʘʤʠ, ʨʦʟʜʽʣʝʥʠʭ ʩʽʪʢʦʶ ʨʦʟʚʠʥʝʥʠʭ ʧʦʨ (ʨʠʩ. 14). ʇʣʘʟʤʘ ʧʨʦʩʦʯʝʥʘ 

ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ ʟ ʧʝʨʝʭʨʝʩʥʦ-ʣʫʩʢʫʚʘʪʦʶ ʩʪʨʫʢʪʫʨʦʶ 

ʛʣʠʥ, ʘ ʧʦ ʜʝʷʢʠʭ ʧʦʨʘʭ ʧʨʦʷʚʣʷʶʪʴʩʷ ʣʘʥʮʶʞʢʠ ʚʝʣʠʢʠʭ ʢʨʠʩʪʘʣʽʚ 

ʢʘʣʴʮʠʪʫ. ʄʘʩʘ ʘʥʽʟʦʪʨʦʧʥʘ. ʎʝʡ ʤʘʪʝʨʽʘʣ ʥʘʩʠʧʘʥʠʡ ʧʨʠ ʚʠʢʠʜʽ 

ʰʘʨʽʚ ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ ʧʝʨʝʤʽʰʘʥʠʡ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ  ʢʘʤʝʨ 

ʧʦʭʦʚʘʥʴ, ʪʦʤʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʜʽʘʛʝʥʝʪʠʯʥʦ ʟʤʽʥʝʥʠʡ. 

ˆʨʫʥʪ ʝʧʦʭʠ ʙʨʦʥʟʠ 

ʅʘʜ ʧʦʪʫʞʥʠʤ ˇʨʫʥʪʦʤ ʝʧʦʭʠ ʙʨʦʥʟʠ ʬʦʨʤʫʻʪʴʩʷ ʩʚʦʻʨʽʜʥʠʡ ʝʢʨʘʥ ʜʣʷ ʧʨʦʩʦ-

ʯʝʥʥʷ ʚʦʣʦʛʠ. ɼʦ ʪʦʛʦ ʞ, ʚʠʱʝ ʣʝʞʘʯʽ ʰʘʨʠ ˇʨʫʥʪʫ ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ, ʩʢʦʨʽʰ ʟʘ 

ʚʩʝ, ʟôʷʚʠʣʠʩʷ ʷʢ ʥʘʩʠʧʥʠʡ ʤʘʪʝʨʽʘʣ. ˆʨʫʥʪ ʝʧʦʭʠ ʙʨʦʥʟʠ ʚ ʢʦʨʽʥʥʦʤʫ ʟʘʣʷʛʘʥʥʽ ʤʘʻ 

ʪʘʢʽ ʛʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ. 

ʅʢ ï  

1,4-1,6 ʤ 

ʂʦʨʠʯʥʝʚʦ-ʩʽʨʠʡ, ʥʝʯʽʪʢʦʰʘʨʫʚʘʪʠʡ, ʟʝʨʥʠʩʪʦ-ʛʨʫʜʢʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫ-

ʛʣʠʥʦʢ, ʟ ʧʦʦʜʠʥʦʢʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ ʽ ʯʠʩʣʝʥʥʠʤʠ ʯʝʨʚʦʨʠʾʥʘʤʠ. 

ʋ ʰʣʽʬʘʭ ʤʘʪʝʨʽʘʣ ï ʟ ʦʟʥʘʢʘʤʠ ʧʝʨʝʤʽʱʝʥʥʷ ʛʣʠʥ ʤʘʙʫʪʴ ʚʥʘ-

ʩʣʽʜʦʢ ʜʽʘʛʝʥʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʨʠʩ. 15 ɸ-ɺ). ʎʽ ʨʠʩʠ ʬʽʢʩʫʶʪʴʩʷ ʧʽʜ-

ʚʠʱʝʥʠʤ ʦʟʘʣʽʟʥʝʥʥʷʤ, ʧʨʦʬʘʨʙʫʚʘʥʥʷʤ ʛʽʜʨʦʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ ʢʨʘʾʚ 

ʧʦʨ-ʪʨʽʱʠʥ, ʥʝʦʜʥʦʨʽʜʥʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʤʘʩʠ, ʧʣʷʤʘʤʠ ʦʟʘʣʽʟʥʝʥʥʷ ʽ 

ʦʛʣʝʻʥʥʷ, ʩʢʫʧʯʝʥʥʷʤʠ ʚʝʣʠʢʠʭ ʣʫʩʦʯʦʢ ʛʣʠʥ ʙʽʣʷ ʧʦʨ ʧʦʨʷʜ ʟ ʚʠʦʢʨʝʤ-
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ʣʝʥʥʷʤʠ ʢʘʨʙʦʥʘʪʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʥʦʩʥʦ ʣʝʛʢʠʡ ʤʝʭʘʥʽʯʥʠʡ 

ʩʢʣʘʜ ʽ ʨʦʟʚʠʥʝʥʽʩʪʴ ʧʦʨ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʽʜʤʠʪʽʩʪʴ ʩʝʨʝʜʥʽʭ ʯʘʩʪʠʥ 

ʙʣʦʢʽʚ, ʷʢʽ ʨʦʟʜʽʣʝʥʽ ʧʦʨʘʤʠ-ʪʨʽʱʠʥʘʤʠ. ʄʘʙʫʪʴ, ʧʝʨʝʰʘʨʫʚʘʥʥʷ ʣʝ-

ʩʽʚ ʽ ˇʨʫʥʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʦʩʪʘʥʥʽ ʩʪʘʶʪʴ ʚʦʜʦʫʧʦʨʘʤʠ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʝʣʠʢʠʭ ʟʣʠʚʘʭ, ʽ ʥʘ ʜʝʷʢʠʡ ʯʘʩ ʟʘʪʨʠʤʫʶʪʴ ʚʦʣʦʛʫ. 

ʆʧʠʩʘʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʩʢʦʨʽʰ ʟʘ ʚʩʝ, ʻ ʜʽʘʛʝʥʝʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʧʝ-

ʨʝʨʦʙʣʝʥʦʛʦ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʫ ʚʝʨʭʘʭ ʯʦʨʥʦʟʝʤʥʦʛʦ ˇʨʫʥʪʫ, ʜʝ 

ʩʧʨʘʮʶʚʘʚ ʝʬʝʢʪ ʝʢʨʘʥʫ ʚʘʞʯʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ, ʥʘ ʧʦ-

ʚʝʨʭʥʽ ʷʢʦʛʦ ʤʘʚ ʤʽʩʮʝ ʟʘʩʪʽʡ ʚʦʜʠ. 

ʅʨʢ ï  

1,6-1,9 ʤ 

ʇʘʣʝʚʦ-ʩʽʨʠʡ, ʧʫʭʢʠʡ, ʟʝʨʥʠʩʪʠʡ, ʽʟ ʩʽʨʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ. 

ʋ ʰʣʽʬʘʭ ʟ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ˇʨʫʥʪʫ ʝʧʦʭʠ ʙʨʦʥʟʠ (ʛʫʤʫʩʦʚʦʛʦ ʛʦ-

ʨʠʟʦʥʪʫ) ʯʽʪʢʦ ʚʠʷʚʣʷʶʪʴʩʷ ʦʟʥʘʢʠ ˇʨʫʥʪʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʮʴʦʛʦ 

ʤʘʪʝʨʽʘʣʫ (ʨʠʩ. 16 ɸ-ɺ): ʤʘʩʘ ʟʘʙʘʨʚʣʝʥʘ ʩʽʨʠʤ ʛʫʤʫʩʦʤ, ʦʩʪʘʥʥʽʡ 

ʧʝʨʝʚʘʞʥʦ ʩʢʦʘʛʫʣʴʦʚʥʠʡ, ʦʨʛʘʥʦ-ʛʣʠʥʠʩʪʘ ʨʝʯʦʚʠʥʘ ʤʘʡʞʝ ʧʦʚʥʽʩ-

ʪʶ ʤʽʢʨʦʘʛʨʝʛʦʚʘʥʘ, ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʽ (0,02-0,05 ʤʤ) 

ʽ ʩʢʣʘʜʥʽ ʦʢʨʫʛʣʽ ʘʛʨʝʛʘʪʠ (0,1-0,5 ʤʤ), ʨʦʟʜʽʣʝʥʽ ʥʘʜʟʚʠʯʘʡʥʦ ʨʦʟʚʠ-

ʥʝʥʦʶ ʩʽʪʢʦʶ ʧʦʨ. ɿʝʨʥʘ ʧʝʨʚʠʥʥʠʭ ʤʽʥʝʨʘʣʽʚ (ʧʠʣ) ʤʘʩʢʫʶʪʴʩʷ ʟʙʘ-

ʛʘʯʝʥʦʶ ʥʘ ʛʫʤʫʩ ʧʣʘʟʤʦʶ. ʇʨʦʷʚʣʷʻʪʴʩʷ ʛʫʙʯʘʩʪʝ ʩʢʣʘʜʝʥʥʷ. ɹʘʛʘ-

ʪʦ ʚʝʣʠʢʠʭ ʥʘʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʧʦʨ. 

Phk ï  

1,9-2,1 ʤ 

ʇʘʣʝʚʦ-ʩʽʨʠʡ, ʧʨʦʩʦʯʝʥʠʡ ʢʘʨʙʦʥʘʪʘʤʠ, ʛʨʫʜʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ, ʣʝʛ-

ʢʠʡ ʩʫʛʣʠʥʦʢ. 

ʋ ʧʝʨʝʭʽʜʥʦʤʫ ʛʦʨʠʟʦʥʪʽ, ʷʢ ʙʘʯʠʤʦ ʟ ʤʽʢʨʦʙʫʜʦʚʠ (ʨʠʩ. 17 ɸ-ɺ), 

ʚʤʽʩʪ ʛʫʤʫʩʫ ʜʦʩʠʪʴ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʤʽʢʨʦʘʛʨʝʛʦʚʘʥʽʩʪʴ ʤʘʩʢʫ-

ʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʩʣʘʙʢʦʛʦ ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ ʢʘʨʙʦʥʘʪʘʤʠ ʽ ʜʠʩʧʝʨ-

ʛʘʮʽʾ ʦʩʪʘʥʥʽʭ. ɹʘʛʘʪʦ ʜʽʣʷʥʦʢ, ʜʝ ʤʘʪʝʨʽʘʣ ʣʝʛʢʠʡ, ʩʭʦʞʠʡ ʥʘ ʣʝʩʦ-

ʚʠʡ, ʟ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʩʝʨʝʜʥʴʦʛʦ ʽ ʢʨʫʧʥʦʛʦ ʧʠʣʫ. 

ʈʢ ï  

2,1-2,3 ʤ 

ʄʘʪʝʨʽʘʣ ʙʫʟʴʢʦʛʦ ʣʝʩʫ ʧʘʣʝʚʠʡ, ʟ ʯʠʩʣʝʥʥʠʤʠ ʯʝʨʚʦʨʠʾʥʘʤʠ. 

ʐʣʽʬ ʦʩʚʽʪʣʝʥʠʡ, ʙʫʨʫʚʘʪʦ-ʧʘʣʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʟ ʯʽʪʢʦʶ ʛʫʙ-

ʯʘʩʪʦʶ ʤʽʢʨʦʙʫʜʦʚʦʶ ʽ ʨʦʟʚʠʥʝʥʦʶ ʩʽʪʢʦʶ ʤʽʞʘʛʨʝʛʪʘʥʠʭ ʧʦʨ ʤʽʞ 

ʣʝʩʦʚʠʤʠ ʯʘʩʪʦʯʢʘʤʠ (ʨʠʩ. 18 ɸ-ɺ). ɺ ʦʢʨʝʤʠʭ ʽʟʦʤʝʪʨʠʯʥʠʭ ʧʦʨʘʭ 

ʙʽʣʷ ʢʨʘʾʚ ʧʦʤʽʪʥʝ ʚʠʦʢʨʝʤʣʝʥʥʷ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʢʘʣʴʮʠʪʫ. 

ʆʩʪʘʥʥʽʡ ʚ ʧʣʘʟʤʽ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ ʽ ʜʝʷʢʽ ʜʽʣʷʥʢʠ ʙʽʣʴʰʝ 

ʥʘʩʠʯʝʥʽ CaCO3. ʈʦʟʤʽʨʠ ʧʠʣʫʚʘʪʠʭ ʟʝʨʝʥ (ʥʘʧʽʚʦʢʘʪʘʥʠʭ) ʜʫʞʝ ʦʜ-

ʥʦʨʽʜʥʽ ʽ ʚʠʷʚʣʷʶʪʴ ʦʟʥʘʢʠ ʩʫʙʘʝʨʘʣʴʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

ˆʨʫʥʪ ʟ ʨʦʟʚʠʥʝʥʠʤ ʧʨʦʬʽʣʝʤ, ʟʘ ʩʫʤʦʶ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ 

ʙʣʠʟʴʢʠʡ ʜʦ ʯʦʨʥʦʟʝʤʽʚ ʤʽʮʝʣʷʨʥʦ-ʢʘʨʙʦʥʘʪʥʠʭ. 
 

 
ʈʠʩ. 10. ʄʽʢʨʦʙʫʜʦʚʘ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʩʫʯʘʩʥʦʛʦ ˇʨʫʥʪʫ 

ɸ, ɹ ï ʩʢʣʘʜʥʽ ʦʢʨʫʛʣʽ ʛʣʠʥʠʩʪʦ-ʛʫʤʫʩʦʚʽ ʘʛʨʝʛʘʪʠ; ɺ ï ʛʫʤʫʩʦʚʽ ʘʛʨʝʛʘʪʠ ʚ ʩʭʨʝʱʝʥʠʭ ʥʽʢʦ-

ʣʷʭ. ɿʙ. 70, ɸ,ɹ ï ʥʽʢ.//, ɺ ï ʥʽʢ.+. 
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ʈʠʩ. 11. ʄʽʢʨʦʙʫʜʦʚʘ ʛʫʤʫʩʦʚʦ-ʧʝʨʝʭʽʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʅʨʢ ʩʫʯʘʩʥʦʛʦ ˇʨʫʥʪʫ 

ɸ,ɹ ï ʦʢʨʫʛʣʽ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʦ-ʛʫʤʫʩʦʚʽ ʩʢʣʘʜʥʽ ʘʛʨʝʛʘʪʠ. ɿʙ. 70, ʥʽʢ.//. 
 

 
ʈʠʩ. 12. ʄʽʢʨʦʙʫʜʦʚʘ ˇʨʫʥʪʫ ʟ ʛʦʨʠʟʦʥʪʫ Phk 

ɸ,ɹ ï ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʫʪʚʦʨʝʥʥʷ; ɺ ï ʢʨʘʧʯʘʩʪʘ ʩʪʨʫʢʪʫʨʘ ʛʣʠʥ, ʩʪʷʞʽʥʥʷ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ. ɿʙ. 70, ɸ,ɹ ï ʥʽʢ.//, ɺ ï ʥʽʢ.+. 
 

 
ʈʠʩ. 13. ʄʽʢʨʦʙʫʜʦʚʘ ʧʝʨʝʭʽʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʩʫʯʘʩʥʦʛʦ ˇʨʫʥʪʫ 

ɸ ï ʧʫʭʢʘ ʤʽʢʨʦʙʫʜʦʚʘ, ʩʽʪʢʘ ʧʦʨ, ʱʦ ʨʦʟʜʽʣʷʻ ʦʢʨʫʛʣʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ; ɹ ï ʮʝʤʝʥʪʘʮʽʷ ʧʣʘʟʤʠ 

ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ; ɺ ï ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʨʦʩʦʯʝʥʥʷ ʤʘʩʠ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘ-

ʣʴʮʠʪʦʤ. ɿʙ. 70, ɸ,ɹ,ɺ ï ʥʽʢ.//. 
 

 
ʈʠʩ. 14. ʄʽʢʨʦʙʫʜʦʚʘ ʥʘʩʠʧʥʦʛʦ ʙʫʟʴʢʦʛʦ ʣʝʩʫ ʚ ʈʢ ʩʫʯʘʩʥʦʛʦ ˇʨʫʥʪʫ 

ɸ ï ʛʫʙʯʘʩʪʘ ʣʝʩʦʚʘ ʤʽʢʨʦʙʫʜʦʚʘ ʛʦʨʠʟʦʥʪʫ ʧʦʨʦʜʠ; ɹ ï ʚʝʣʠʢʽ ʢʨʠʩʪʘʣʠ CaCO3, ʜʨʽʙʥʦ- ʽ 

ʢʨʫʧʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʢʘʣʴʮʠʪ ʚ ʧʣʘʟʤʽ; ɺ ï ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʮɹʠʪʦʤ, 

ʧʝʨʝʭʨʝʩʥʦ-ʣʫʩʢʫʚʘʪʘ ʩʪʨʫʢʪʫʨʘ ʛʣʠʥ. ɿʙ. 70, ɸ ï ʥʽʢ.//, ɹ,ɺ ï ʥʽʢ.+. 
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ʈʠʩ. 15. ʄʽʢʨʦʙʫʜʦʚʘ ʤʘʪʝʨʽʘʣʫ ʨʘʥʥʴʦʛʦ ʟʘʣʽʟʥʦʛʦ ʚʽʢʫ, ʥʘʩʠʧʘʥʦʛʦ ʥʘ ˇʨʫʥʪʠ 

ʝʧʦʭʠ ʙʨʦʥʟʠ ʪʘ ʜʽʘʛʝʥʝʪʠʯʥʦ ʟʤʽʥʝʥʦʛʦ 

ɸ, ɹ ï ʦʟʥʘʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʦʨʛʘʥʦ-ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ, ʙʫʜʦʚʘ ʫ ʬʦʨʤʽ ʙʣʦʢʽʚ, ʪʝ-

ʤʥʽʰʝ ʟʘʙʘʨʚʣʝʥʥʷ ʢʨʘʾʚ ʧʦʨ-ʪʨʽʱʠʥ ʛʽʜʨʦʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ; ɺ ï ʘʥʽʟʦʪʨʦʧʥʽ ʛʣʠʥʠ, ʢʨʫʧʥʦʣʫ-

ʩʢʫʚʘʪʘ ʩʪʨʫʢʪʫʨʘ. ɿʙ.70, ɸ,ɹ ï ʥʽʢ.//, ɺ ï ʥʽʢ.+. 

 

 
ʈʠʩ. 16. ʄʽʢʨʦʙʫʜʦʚʘ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ (ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ) ˇʨʫʥʪʫ 

ʝʧʦʭʠ ʧʽʟʥʴʦʾ ʙʨʦʥʟʠ 

ɸ, ɹ ï ʦʢʨʫʛʣʽ ʧʨʦʩʪʽ ʽ ʩʢʣʘʜʥʽ ʛʣʠʥʠʩʪʦ-ʛʫʤʫʩʦʚʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ, ʨʦʟʜʽʣʝʥʽ ʩʽʪʢʦʶ ʟʚʠʚʠʩʪʠʭ 

ʤʽʞʘʛʨʝʛʘʪʥʠʭ ʽ ʚʥʫʪʨʽʰʥʴʦʘʛʨʝʛʘʪʥʠʭ ʧʦʨ; ɺ ï ʚʝʣʠʢʽ ʩʪʷʞʽʥʥʷ ʦʨʛʘʥʦ-ʟʘʣʽʟʠʩʪʦ-ʛʫʤʫʩʦʚʦʾ 

ʨʝʯʦʚʠʥʠ ʦʦʽʜʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʩʠʩʪʝʤʘ ʧʦʨ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʥʝʥʘ. ɿʙ. 70, ʥʽʢ.//. 
 

 
ʈʠʩ. 17. ʇʝʨʝʭʽʜʥʠʡ Phk ʛʦʨʠʟʦʥʪ 

ɸ, ɹ ï ʤʽʢʨʦʙʫʜʦʚʘ ʧʝʨʝʭʽʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ; ɺ ï ʪʝ ʞ ʩʘʤʝ ʪʽʣʴʢʠ ʚ ʩʭʨʝʱʝʥʠʭ ʥʽʢʦʣʷʭ. ɿʙ. 70, 

ɸ.ɹ ï ʥʽʢ.//, ɺ ï ʥʽʢ.+ 
 

 
ʈʠʩ. 18. ʄʽʢʨʦʙʫʜʦʚʘ ʧʝʨʝʭʽʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʧʦʨʦʜʠ Pk 

ɸ ï ʧʫʭʢʘ ʤʽʢʨʦʙʫʜʦʚʘ, ʟʦʩʝʨʝʜʞʝʥʥʷ ʚ ʧʦʨʽ ʢʘʨʙʦʥʘʪʽʚ; ɹ ï ʥʝʯʽʪʢʠʡ ʧʨʦʷʚ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʠʭ ʩʪʷʞʽʥʴ; ɺ ï ʦʟʥʘʢʠ ʫʯʘʩʪʽ ʢʘʨʙʦʥʘʪʽʚ ʚ ʫʪʚʦʨʝʥʥʽ ʩʪʷʞʽʥʴ. ɿʙ. 70, ɸ,ɹ ï ʥʽʢ.//, ɺ ï 

ʥʽʢ.+. 
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ʈʦʟʯʠʩʪʢʘ ˉ3 (ʬʦʥʦʚʠʡ ˇʨʫʥʪ) ʟʘʢʣʘʜʝʥʦ ʥʘ ʚʽʜʜʘʣʽ 800 ʤ ʚʽʜ ʢʫʨʛʘʥʫ ʥʘ 

ʦʨʥʦʤʫ ʧʦʣʽ (ʨʠʩ. 19). 

 
ʈʠʩ. 19. ʈʦʟʪʘʰʫʚʘʥʥʷ ʬʦʥʦʚʦʛʦ ˇʨʫʥʪʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʫʨʛʘʥʫ ɹʫʨʪʠ 

ʇʨʦʬʽʣʴ ˇʨʫʥʪʫ ʛʫʤʫʩʦʚʘʥʠʡ ʜʦ 1,2 ʤ, ʚ ʩʝʨʝʜʥʽʡ ʽ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʤʘʪʝʨʽʘʣ ʧʫʭʢʠʡ, ʫ ʚʝʨʭ-

ʥʽʡ ï ʫʱʽʣʴʥʝʥʠʡ. ɿʚʝʨʭʫ ʚʥʠʟ ʧʨʦʬʽʣʴ ʤʘʻ ʪʘʢʽ ʛʦʨʠʟʦʥʪʠ:  

ʅd ï  

0-0,03 ʤ 

ʊʝʤʥʦʩʽʨʠʡ ʜʦ ʯʦʨʥʦʛʦ, ʧʫʭʢʠʡ, ʟʝʨʥʠʩʪʠʡ, ʟ ʢʦʨʽʥʥʷʤ ʨʦʩʣʠʥ, ʧʠʣʫʚʘʪʠʡ 

ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ. 

ʅʦʨʥ. ï  

0,03-0,3 ʤ 

ʂʦʨʠʯʥʝʚʦ-ʪʝʤʥʦʩʽʨʠʡ, ʜʦ ʯʦʨʥʦʛʦ, ʧʫʭʢʠʡ, ʟʝʨʥʠʩʪʠʡ, ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ 

ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʩʫʛʣʠʥʦʢ, ʛʨʫʜʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ, ʟ ʯʠʩʣʝʥʥʠʤʠ ʭʦʜʘʤʠ ʯʝʨʚʽʚ, 

ʙʘʛʘʪʦ ʯʝʨʚʦʨʠʾʥ. ʇʝʨʝʭʽʜ ʽ ʤʝʞʘ ʧʦʩʪʫʧʦʚʽ, ʩʣʘʙʢʦ ʧʦʤʽʪʥʽ ʟʘ ʱʽʣʴʥʽʩʪʶ.  

ʋ ʰʣʽʬʽ ʟ ʦʨʥʦʛʦ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʩʫʯʘʩʥʦʛʦ ʬʦʥʦʚʦʛʦ ˇʨʫʥʪʫ ʜʫʞʝ 

ʯʽʪʢʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʜʦʙʨʘ ʤʽʢʨʦʘʛʨʝʛʦʚʘʥʽʩʪʴ ʟ ʨʦʟʚʠʥʝʥʠʤʠ ʩʢʣʘʜʥʠʤʠ ʤʽʢ-

ʨʦʘʛʨʝʛʘʪʘʤʠ ʜʦ IV ʧʦʨʷʜʢʫ (ʨʠʩ. 20 ɸ-ɺ). ɺʦʥʠ ʨʦʟʜʽʣʷʶʪʴʩʷ ʟʚʠʚʠʩʪʠʤʠ ʽ 

ʤʽʞʘʛʨʝʛʘʪʥʠʤʠ ʧʦʨʘʤʠ, ʙʘʛʘʪʦ ʪʘʢʦʞ ʚʝʣʠʢʠʭ ʽʟʦʤʝʪʨʠʯʥʠʭ ʧʦʨ ʚʽʜ ʢʦʨʝʥʽʚ 

ʨʦʩʣʠʥ. ʇʣʘʟʤʘ ʟʘʙʘʨʚʣʝʥʘ ʩʢʦʘʛʫʣʴʦʚʘʥʠʤ ʛʫʤʫʩʦʤ ʪʠʧʫ ʤʫʣʴ, ʷʢʠʡ ʢʦʥʮʝʥʪ-

ʨʫʻʪʴʩʷ ʫ ʟʛʫʩʪʢʘʭ ʽ ʛʨʫʜʦʯʢʘʭ, ʱʦ ʻ ʧʝʨʚʠʥʥʠʤʠ ʤʽʢʨʦʘʛʨʝʛʘʪʘʤʠ. ʆʩʥʦʚʘ 

ʬʦʨʤʫʚʘʥʥʷ ʘʛʨʝʛʘʪʽʚ ï ʝʢʩʢʨʝʤʝʥʪʠ ʯʝʨʚʽʚ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʝʣʝʪ ʩʢʣʘʜʘʻ ʜʦ 

50% ʧʣʦʱʽ ʰʣʽʬʘ, ʘʣʝ ʟʝʨʥʘ ʤʘʩʢʫʶʪʴʩʷ ʛʫʤʫʩʦʤ. 

ʅʢ ï  

0,3-0,4 ʤ 

ʊʝʤʥʦʩʽʨʠʡ, ʩʣʘʙʢʦʫʱʽʣʴʥʝʥʠʡ, ʛʨʫʜʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ, ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ï 

ʩʝʨʝʜʥʽʡ ʩʫʛʣʠʥʦʢ, ʟ ʧʦʦʜʠʥʦʢʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ.  

ʋ ʰʣʽʬʽ ʤʘʪʝʨʽʘʣ ʩʽʨʠʡ, ʧʫʭʢʠʡ, ʘʣʝ ʥʝʨʦʟʦʨʘʥʽʩʪʴ ʽ ʜʽʷ ʚʘʞʢʦʾ ʪʝʭʥʽʢʠ 

ʧʨʠʟʚʝʣʘ ʜʦ ʡʦʛʦ ʫʱʽʣʴʥʝʥʦʩʪʽ (ʨʠʩ. 21 ɸ,ɹ) ʟ ʥʝʚʠʨʘʟʥʠʤʠ ʝʢʩʢʨʝʤʝʥʪʘʤʠ ʯʝʨ-

ʚʽʚ ʚ ʦʢʨʝʤʠʭ ʧʦʨʘʭ, ʧʣʘʟʤʘ ʩʣʘʙʢʦ ʧʨʦʩʦʯʝʥʘ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ. 

ʅ(ʨ)ʢ ï  

0,4-0,75 ʤ 

ʊʝʤʥʦʩʽʨʠʡ, ʟ ʜʨʫʛʠʤ ʛʫʤʫʩʦʚʠʤ ʛʦʨʠʟʦʥʪʦʤ, ʧʫʭʢʠʡ, ʟʝʨʥʠʩʪʠʡ, ʟ ʢʘʨʙʦ-

ʥʘʪʘʤʠ, ʧʝʨʝʨʠʪʠʡ ʯʝʨʚʘʤʠ, ʟ ʭʦʜʘʤʠ ʨʦʩʣʠʥ, ʟ ʧʦʦʜʠʥʦʢʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ ʜʦ 

6-8 ʩʤ ʚ ʜʽʘʤʝʪʨʽ. 

ʋ ʰʣʽʬʽ ʤʘʪʝʨʽʘʣʫ ʽʟ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʧʨʦʬʽʣʶ ʩʢʣʘʜʥʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ ʜʦ 

IV ʧʦʨ̫ʜʢʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʨʷʜ ʟ ʧʨʦʩʪʽʰʠʤʠ (ʨʠʩ. 22), ʛʫʤʦʥʠ ʽ ʟʛʫʩʪʢʠ ʛʫ-

ʤʫʩʫ ʥʝ ʪʘʢʽ ʪʝʤʥʽ, ʩʽʪʢʘ ʧʦʨ ʨʦʟʚʠʥʝʥʘ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʚʠʱʝʣʝʞʘʯʦʤʫ ʛʦʨʠʟʦ-

ʥʪʽ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʝʣʝʪ ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 50% ʧʣʦʱʽ ʰʣʽʬʘ, ʟʙʽʣʴʰʝʥʘ ʯʘʩʪʢʘ 

ʚʤʽʩʪʫ ʧʠʣʫʚʘʪʠʭ ʯʘʩʪʦʯʦʢ. 


