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ɼʨʫʢʫʻʪʴʩʷ ʟʘ ʧʦʩʪʘʥʦʚʦʶ ʚʯʝʥʦʾ ʨʘʜʠ ʋʂʈʅɼɯɽʇ 
 
 
 
 
 
ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ: ʧʨʦʙʣʝʤʠ ʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ: ʟʙ. ʥʘʫʢ. ʩʪʘʪʝʡ 
XVɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. ʍʘʨʢʽʚ, 
13-17 ʚʝʨʝʩʥʷ 2021 ʨ.) / ʋʂʈʅɼɯɽʇ. ï ʇʇ çʉʪʠʣʴ-ɯʟʜʘʪè, 2021. ð 242 ʩ. 
 
 
 
 
 
 
ʋ ʟʙʽʨʥʠʢʫ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ ʚʠʩʚʽʪʣʝʥʦ ʧʨʦʙʣʝʤʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʨʝʛʽʦʥʘʣʴʥʦʶ 
ʝʢʦʣʦʛʽʻʶ, ʦʭʦʨʦʥʦʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʧʝʨʝʨʦʙʢʦʶ 
ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʤʦʥʽʪʦʨʠʥʛʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ, ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤʠ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʤʠ 
ʪʝʭʥʦʣʦʛʽʷʤʠ. 
 
 
ɿʙʽʨʥʠʢ ʨʦʟʨʘʭʦʚʘʥʦ ʥʘ ʚʯʝʥʠʭ ʪʘ ʩʧʝʮʽʘʣʽʩʪʽʚ ʘʢʘʜʝʤʽʯʥʠʭ ʪʘ ʛʘʣʫʟʝʚʠʭ ʥʘʫʢʦʚʦ-
ʜʦʩʣʽʜʥʠʭ ʽ ʧʨʦʝʢʪʥʠʭ ʽʥʩʪʠʪʫʪʽʚ, ʢʝʨʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ, 
ʦʨʛʘʥʽʟʘʮʽʡ ʄʆɿ ʋʢʨʘʾʥʠ, ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʝʧʘʨʪʘʤʝʥʪʽʚ ʝʢʦʨʝʩʫʨʩʽʚ ʦʙʣʘʩʥʠʭ ʪʘ 
ʤʽʩʴʢʠʭ ʜʝʨʞʘʚʥʠʭ ʘʜʤʽʥʽʩʪʨʘʮʽʡ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʩʧʝʢʮʽʡ, ʫʧʨʘʚʣʽʥʴ ʟ ʧʠʪʘʥʴ 
ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʪʘ ʤʽʩʮʝʚʦʛʦ 
ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʽ ʛʨʦʤʘʜʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 
 
 
 
 

ʉʪʘʪʪʽ ʥʘʜʨʫʢʦʚʘʥʦ ʟʘ ʘʚʪʦʨʩʴʢʦʶ ʨʝʜʘʢʮʽʻʶ. 
 

 
 
 
 
 
 

É ʋʢʣʘʜʘʯ ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ 
çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ 
ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤè 

(ʋʂʈʅɼɯɽʇ), 2021 
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ɻʨʠʮʝʥʢʦ ɸ. ɺ., ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ, ʧʨʦʬ.; 

ɺʘʩʝʥʢʦ ʆ. ɻ., ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʜʦʮ.; 

ʂʘʨʣʶʢ ɸ. ɸ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ.; 

ʉʘʚʯʝʥʢʦ ʅ. ɺ. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ʌʆʈʄʋɺɸʅʅʗ ʅɸʎɯʆʅɸʃʔʅʆɰ ɼʆʇʆɺɯɼɯ ʇʈʆ ʉʊɸʅ 

ʅɸɺʂʆʃʀʐʅʔʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ɺ ʋʂʈɸɰʅɯ ʋ 2019 

ʈʆʎɯ 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʫʜʴ-ʷʢʠʭ ʩʠʩʪʝʤ ʦʮʽʥʦʢ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʥʝʦʙʭʽʜʥʠʡ ʧʦʪʦʯʥʠʡ ʚʩʝʙʽʯʥʠʡ ʘʥʘʣʽʟ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ʊʦʤʫ, ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʘʜʝʢʚʘʪʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʻ ʩʠʩʪʝʤʘ ʟʙʦʨʫ, ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʘʞʣʠʚʠʤ ʧʨʠ ʮʴʦʤʫ ʻ ʧʨʦʚʝʜʝʥʥʷ 

ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʜʦʚʢʽʣʣʷ ʟʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʨʽʟʥʠʭ ʩʫʙôʻʢʪʽʚ 

ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʆʩʥʦʚʥʽ ʟʘʩʘʜʠ (ʩʪʨʘʪʝʛʽʶ) ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ 

ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫè ʧʨʠʡʥʷʪʠʡ 28 ʣʶʪʦʛʦ 2019 ʨʦʢʫ ʟʘʧʨʦʚʘʜʠʚ ʥʦʚʠʡ 

ʘʩʧʝʢʪ ʙʘʯʝʥʥʷ ʮʽʣʝʡ ʪʘ ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʘʚʜʘʥʴ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ [1]. ʎʝʡ ʟʘʢʦʥ 

ʟʜʽʡʩʥʶʻ ʧʝʨʝʛʣʷʜ ʦʩʥʦʚʥʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʘʚʜʘʥʴ ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ, 

ʚʠʭʦʜʷʯʠ ʟ ʚʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʚ ʋʢʨʘʾʥʽ ʪʘ ʬʽʥʘʥʩʦʚʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʨʘʾʥʠ ʜʦ ʾʭ ʚʠʨʽʰʝʥʥʷ. ʉʬʦʨʤʦʚʘʥʦ ʙʘʯʝʥʥʷ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ, ʷʢʦʛʦ 

ʋʢʨʘʾʥʘ ʤʘʻ ʜʦʩʷʛʥʫʪʠ ʜʦ 2030 ʨʦʢʫ. ʉʬʦʨʤʫʣʴʦʚʘʥʽ ʮʽʣʽ ʧʦʣʷʛʘʶʪʴ ʫ ʟʤʝʥʰʝʥʥʽ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ, ʟʙʝʨʝʞʝʥʥʽ ʪʘʢʦʛʦ ʩʪʘʥʫ ʢʣʽʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, 

ʷʢʠʡ ʫʥʝʤʦʞʣʠʚʠʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚôʷ ʪʘ ʙʣʘʛʦʧʦʣʫʯʯʷ ʣʶʜʝʡ ʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʩʠʩʪʝʤʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʉʘʤʝ ʅʘʮʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʋʢʨʘʾʥʽ ʚʽʜʦʙʨʘʞʘʻ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʫ ʘʥʘʣʽʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʱʦʜʦ ʩʪʘʥʫ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ, ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚ ʥʠʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. ɸʥʘʣʽʟ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 
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ʚʠʜʘʤʠ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʭʦʜʠ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ. ɺʜ̔ʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 251 ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè [2] ʪʘ ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʋʢʨʘʾʥʽ, ʥʘʢʘʟʦʤ ʄʽʥʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ ʚʽʜ 24.12.2020 ˉ 387 ʙʫʣʦ 

ʟʘʪʚʝʨʜʞʝʥʦ ʩʪʨʫʢʪʫʨʫ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʋʢʨʘʾʥʽ.  

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤè (ʋʂʈʅɼɯɽʇ) ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʥʘʫʢʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʫ ʩʠʩʪʝʤʽ 

ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʋʢʨʘʾʥʠ ʪʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ 

ʄʽʥʽʩʪʝʨʩʪʚʫ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ (ʄʽʥʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ). 

ɿʘ ʜʦʨʫʯʝʥʥʷʤ ʄʽʥʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ ʬʘʭʽʚʮʽ 11 ʣʘʙʦʨʘʪʦʨʽʡ ʋʂʈʅɼɯɽʇ ʧʨʠʡʤʘʣʠ 

ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʋʢʨʘʾʥʽ ʫ 2019 ʨʦʮʽ (ʜʘʣʽ ï ʅʘʮʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ) ʟʘ ʜʘʥʠʤʠ, ʱʦ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʚʽʜ: ɼʝʧʘʨʪʘʤʝʥʪʫ ʟ ʧʠʪʘʥʴ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ; 

ɼʝʧʘʨʪʘʤʝʥʪʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ; ɼʝʨʞʘʚʥʦʾ ʘʚʽʘʮʽʡʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ; 

ɼʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʋʢʨʘʾʥʠ; 

ɼʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʩʧʝʢʮʽʾ ʂʨʠʤʩʴʢʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʦʢʨʫʛʫ; ɼʝʨʞʘʚʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʩʧʝʢʮʽʾ ʋʢʨʘʾʥʠ; ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʤʦʨʩʴʢʦʛʦ ʪʘ ʨʽʯʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʋʢʨʘʾʥʠ; ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʪʘ ʨʠʙʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ; 

ɼʝʨʞʘʚʥʦʛʦ ʢʦʩʤʽʯʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʋʢʨʘʾʥʠ; ɼʝʨʞʘʚʥʦʾ ʽʥʩʧʝʢʮʽʾ ʷʜʝʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʋʢʨʘʾʥʠ; ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ; ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ 

ʧʠʪʘʥʴ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʢʘʜʘʩʪʨʫ; ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʦʭʦʨʦʥʠ 

ˇʨʫʥʪʽʚ ʋʢʨʘʾʥʠè; ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 

ʋʢʨʘʾʥʠ; ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʙʝʟʧʝʯʥʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʟʘʭʠʩʪʫ 

ʩʧʦʞʠʚʘʯʽʚ; ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ; ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ; ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʛʝʦʣʦʛʽʾ ʪʘ ʥʘʜʨ ʋʢʨʘʾʥʠ, ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ; ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ; 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ; ʄʽʥʽʩʪʝʨʩʪʚʘ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜ ʪʘ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ; 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʩʦʮʽʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ; ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ; 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʪʘ ʄʽʥʽʩʪʝʨʩʪʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ. ɿʛʽʜʥʦ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʋʂʈʅɼɯɽʇ ʥʘʜʘʚ ʄʽʥʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ ʧʽʜʛʦʪʦʚʣʝʥʫ ʪʘ ʦʬʦʨʤʣʝʥʫ 

ʅʘʮʽʦʥʘʣʴʥʫ ʜʦʧʦʚʽʜʴ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʛʥʦʟʽʚ, ʧʣʘʥʽʚ ʽ ʧʨʦʛʨʘʤ, 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, ʢʘʜʘʩʪʨʽʚ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 
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ʽʥʰʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʘ, ʟʦʢʨʝʤʘ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʜʘʣʴʰʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʟʘʢʦʥʦʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ 

ʟʘʢʦʥʦʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʦʧʝʨʘʪʠʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 07.02.1992 ʨ. ˉ 61 çʇʨʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʋʢʨʘʾʥʽè [3], ʧʽʜʛʦʪʦʚʢʘ ʱʦʨʽʯʥʦʾ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ ʟʜʽʡʩʥʶʚʘʣʘʩʷ 

ʧʨʦʬʽʣʴʥʠʤ ʤʽʥʽʩʪʝʨʩʪʚʦʤ ʟʘ ʫʯʘʩʪʽ ʟʘʽʥʪʝʨʝʩʦʚʘʥʠʭ ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ 

ʚʣʘʜʠ, ɸʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʪʘ ʟʘ ʫʯʘʩʪʽ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ. ɸʥʘʣʽʟ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ ʜʦʟʚʦʣʠʚ ʜʽʡʪʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʜʣʷ ʾʾ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʘ ʛʘʣʫʟʝʚʘ ʽʥʬʦʨʤʘʮʽʷ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʤʦʛʘʤ ʚʠʱʝʟʘʟʥʘʯʝʥʦʾ ʧʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ. ɯʥʬʦʨʤʘʮʽʡʥʝ 

ʥʘʧʦʚʥʝʥʥʷ ʜʦʢʫʤʝʥʪʫ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʫʢʪʫʨʽ, ʷʢʘ ʙʫʣʘ ʟʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ 

ʄʽʥʜʦʚʢʽʣʣʷ ʜʣʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ. 

ʅʘʮʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ ʙʫʣʘ ʧʦʜʘʥʘ ʥʘ ʨʦʟʛʣʷʜ ɺʝʨʭʦʚʥʽʡ ʈʘʜʽ ʋʢʨʘʾʥʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè 

[2]. ɿʘ ʜʦʨʫʯʝʥʥʷʤ ɻʦʣʦʚʠ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ ʂʦʤʽʪʝʪ ʟ ʧʠʪʘʥʴ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʦʣʽʪʠʢʠ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʨʦʟʛʣʷʥʫʚ ʅʘʮʽʦʥʘʣʴʥʫ ʜʦʧʦʚʽʜʴ, ʥʘʜʘʥʫ 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ. ʂʦʤʽʪʝʪ ʚʠʨʽʰʠʚ, ʱʦ 

ʅʘʮʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʋʢʨʘʾʥʽ ʫ 

2019 ʨʦʮʽ ʤʦʞʝ ʙʫʪʠ ʦʧʫʙʣʽʢʦʚʘʥʘ ʄʽʥʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ ʦʢʨʝʤʠʤ ʚʠʜʘʥʥʷʤ ʪʘ 

ʨʦʟʤʽʱʝʥʘ ʚ ʩʠʩʪʝʤʽ ɯʥʪʝʨʥʝʪ ʧʽʩʣʷ ʚʨʘʭʫʚʘʥʥʷ ʟʘʫʚʘʞʝʥʴ ʪʘ ʧʨʦʧʦʟʠʮʽʡ, ʚʠʢʣʘʜʝʥʠʭ 

ʫ ʤʦʪʠʚʫʚʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʨʽʰʝʥʥʷ.  

ʉʪʘʥʦʤ ʥʘ 02.08.21 ʅʘʮʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʋʢʨʘʾʥʽ ʫ 2019 ʨʦʮʽ ʙʫʣʘ ʜʦʦʧʨʘʮʴʦʚʘʥʘ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ 

ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʪʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ ʫʩʪʘʥʦʚʦʶ çʋʢʨʘʾʥʩʴʢʠʡ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤè ʽ ʨʦʟʤʽʱʝʥʘ ʚ ʩʠʩʪʝʤʽ ɯʥʪʝʨʥʝʪ [4]. 

ʅʘʮʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ ʤʽʩʪʠʪʴ 15 ʨʦʟʜʽʣʽʚ, ʫ ʷʢʠʭ ʦʧʠʩʘʥʽ ʩʪʘʥ ʪʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʚʦʜʥʠʭ, ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ɿʥʘʯʥʘ 

ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʧʠʪʘʥʥʷʤ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʪʠʯʥʦʛʦ ʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, 

ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʤʝʨʝʞʽ, 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ, ʚʧʣʠʚʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʝʥʝʨʛʝʪʠʢʠ, ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʩʪʘʥ 

ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. ɺʠʩʚʽʪʣʝʥʦ ʝʢʦʣʦʛʽʯʥʽ ʩʢʣʘʜʦʚʽ ʩʦʮʽʘʣʴʥʦʛʦ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʝʨʞʘʚʠ. ɿʚʽʪ ʪʘʢʦʞ ʤʘʻ ʽʣʶʩʪʨʘʪʠʚʥʠʡ ʤʘʪʝʨʽʘʣ (ʛʨʘʬʽʢʠ, 

ʜʽʘʛʨʘʤʠ, ʢʘʨʪʦʩʭʝʤʠ) ʪʘ ʤʽʩʪʠʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʦʜʘʣʴʰʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ 

ʪʘ ʟʘʢʦʥʦʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʃʽʪʝʨʘʪʫʨʘ 

1. ʇʨʦ ʆʩʥʦʚʥʽ ʟʘʩʘʜʠ (ʩʪʨʘʪʝʛʽʶ) ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 

2030 ʨʦʢʫ: ɿʘʢʦʥ ʋʢʨʘʾʥʠ ʚʽʜ 28.02.2019 ʨ. ˉ 2697-VIII. ɺʝʨʭʦʚʥʘ ʈʘʜʘ ʋʢʨʘʾʥʠ. URL: 

https://zakon.rada.gov.ua/laws/show/2697-19#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 08.08.21). 

2. ʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ʚʽʜ 25.06.91 

ˉ 1264-XII. ɺʝʨʭʦʚʥʘ ʈʘʜʘ ʋʢʨʘʾʥʠ URL:https://zakon.rada.gov.ua/laws/show/1264-

12#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 08.08.21). 

3. ʇʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʋʢʨʘʾʥʽ: ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 07.02.1992 

ʨ. ˉ 61. URL: https://zakon.rada.gov.ua/laws/show/61-92-%D0%BF#Text (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 08.08.21). 

4. ʅʘʮʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʋʢʨʘʾʥʽ ʫ 

2019 ʨʦʮʽ. URL: https://mepr.gov.ua/news/37844.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 08.08.21). 

  

https://zakon.rada.gov.ua/laws/show/2697-19#Text
https://zakon.rada.gov.ua/laws/show/1264-12#Text
https://zakon.rada.gov.ua/laws/show/1264-12#Text
https://zakon.rada.gov.ua/laws/show/61-92-%D0%BF#Text
https://mepr.gov.ua/news/37844.html
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ɻʨʠʮʝʥʢʦ ɸ. ɺ., ʜ-ʨ ʛʝʦʛʨ.ʥʘʫʢ, ʧʨʦʬ. 

ɼʤʠʪʨʽʻʚʘ ʆ. ʆ., ʜ-ʨ ʝʢʦʥ. ʥʘʫʢ, ʩʪʘʨʰ. ʥʘʫʢ. ʩʧʽʚʨ. 

ɺʽʪʴʢʦ ɺ. ɯ., ʢʘʥʜ. ʬʽʟ. - ʤʘʪ. ʥʘʫʢ 

ʊʢʘʯʦʚʘ ʆ. ɺ. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

 

ʇɯɼɺʀʑɽʅʅʗ ʈɸɼɯɸʎɯʁʅʆɰ ɹɽɿʇɽʂʀ ʅɸʌʊʆɻɸɿʆɺʀʍ ʈʆɼʆɺʀʑ 

 

ʈʽʰʝʥʥʷʤ ʈʘʜʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʽ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ ʚʽʜ 23 ʙʝʨʝʟʥʷ 2021 ʨʦʢʫ 

çʇʨʦ ʚʠʢʣʠʢʠ ʽ ʟʘʛʨʦʟʠ ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽ ʋʢʨʘʾʥʠ ʚ ʝʢʦʣʦʛʽʯʥʽʡ ʩʬʝʨʽ ʪʘ 

ʧʝʨʰʦʯʝʨʛʦʚʽ ʟʘʭʦʜʠ ʱʦʜʦ ʾʭ ʥʝʡʪʨʘʣʽʟʘʮʽʾè, ʷʢʝ ʚʚʝʜʝʥʝ ʚ ʜʽʶ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ 

ʋʢʨʘʾʥʠ ʚʽʜ 23 ʙʝʨʝʟʥʷ 2021 ʨ. ˉ 111/2021, ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʜʦʨʫʯʝʥʦ 

ʧʽʜʛʦʪʫʚʘʪʠ ʩʪʨʘʪʝʛʽʶ ʧʦʚʦʜʞʝʥʥʷ ʟ ʤʘʪʝʨʽʘʣʘʤʠ, ʦʙʣʘʜʥʘʥʥʷʤ ʽ ʚʽʜʭʦʜʘʤʠ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʘʙʨʫʜʥʝʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. 

ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠʟʘ 2020 ʨʽʢ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʚʠʜʦʙʫʪʦ 1,67 

ʤʣʥ. ʪʦʥʥ ʩʠʨʦʾ ʥʘʬʪʠ, 735,4 ʪʠʩ. ʪʦʥʥ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ, 19,33 ʤʣʨʜ. ʢʫʙʦʤʝʪʨʽʚ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. 

ɺʫʛʣʝʚʦʜʥʝʚʘ ʩʠʨʦʚʠʥʘ, ʱʦ ʦʙ'ʻʜʥʫʻ ʥʘʬʪʫ, ʛʘʟ ʽ ʢʦʥʜʝʥʩʘʪ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ ʣʶʜʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʽ ʥʘʡʧʨʦʛʨʝʩʠʚʥʽʰʠʤ ʨʽʟʥʦʚʠʜʦʤ 

ʤʽʥʝʨʘʣʴʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʋ ʜʝʨʞʘʚʥʦʤʫ ʙʘʣʘʥʩʽ ʋʢʨʘʾʥʠ ʚʨʘʭʦʚʘʥʦ 323 

ʨʦʜʦʚʠʱʘ ʟʘʧʘʩʽʚ ʥʘʬʪʠ, ʛʘʟʫ ʽ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ. ʆʩʥʦʚʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ (191) 

ʟʦʩʝʨʝʜʞʝʥʘ ʫ ʉʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ, 96 ð ʫ ɿʘʭʽʜʥʦʤʫ, 36 ð ʫ ʇʽʚʜʝʥʥʦʤʫ.  

ʅʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʧʨʠʢʣʘʜʦʤ 

ʥʝʛʘʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. ɺʽʜʩʪʘʚʘʥʥʷ ʚ ʨʦʟʨʦʙʮʽ 

ʥʘʫʢʦʚʠʭ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʦʩʥʦʚ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʚʝʜʝʥʥʷ ʨʦʙʽʪ, ʥʝʭʪʫʚʘʥʥʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʛʨʝʩʠʚʥʦʾ ʤʘʣʦʚʽʜʭʦʜʥʦʾ, ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʦʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ, ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʩʪʚʦʨʝʥʥʷ ʥʘʧʨʫʞʝʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʡʦʥʘʭ ʨʦʟʚʽʜʢʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʡ ʛʘʟʫ. 

ʆʩʦʙʣʠʚʫ ʟʘʥʝʧʦʢʦʻʥʽʩʪʴ ʚʠʢʣʠʢʘʻ ʨʘʜʽʘʮʽʡʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʦʙʣʘʜʥʘʥʥʷ ʚ 

ʤʽʩʮʷʭ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʦʧʨʦʤʽʥʝʥʥʷ ʧʝʨʩʦʥʘʣʫ, ʷʢʠʡ ʟʘʜʽʷʥʠʡ ʫ 

ʙʫʨʽʥʥʽ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥ. 

https://www.ukrinform.ua/tag-gaz
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ɸʢʪʫʘʣʴʥʽʩʪʴ 

ʇʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʥʘ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʨʦʤʠʩʣʘʭ ʚʞʝ ʜʘʚʥʦ ʩʪʘʣʘ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʚʠʚʯʝʥʥʷ. ɿʛʽʜʥʦ ʽʥʬʦʨʤʘʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʽʟ ʤʽʞʥʘʨʦʜʥʠʭ ʜʞʝʨʝʣ, ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ 

ʥʘʬʪʦʚʦʜʷʥʦʾ ʩʫʤʽʰʽ ʥʘ ʜʽʣʷʥʢʘʭ ʜʽʾ ʥʘʬʪʦʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚ 5-30 ʨʘʟʽʚ 

ʧʝʨʝʚʠʱʫʻ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʩʢʠʜʦʚʠʭ ʚʦʜ ɸɽʉ. ɸʢʪʠʚʥʽʩʪʴ ʚʽʜʢʣʘʜʝʥʴ ʫ ʪʨʫʙʘʭ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʫ 300 ʨʘʟʽʚ ʚʠʱʘ ʟʘ 

ʧʨʠʨʦʜʥʠʡ ʨʘʜʽʘʮʽʡʥʠʡ ʬʦʥ. ɺʠʜʦʙʫʪʦʢ, ʧʝʨʝʨʦʙʢʘ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʬʪʠ ʽ ʛʘʟʫ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʪʷʛʦʤ ʥʘ ʟʝʤʥʫ ʧʦʚʝʨʭʥʶ ʧʨʠʨʦʜʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʪʘʢʠʭ ʷʢ ʨʘʜʽʡ-226, 

ʪʦʨʠʡ-232, ʢʘʣʽʡ-40 ʽ ʽʥ. 

ɼʞʝʨʝʣʘʤʠ ʫʪʚʦʨʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʧʨʠ ʥʘʬʪʦʛʘʟʦʜʦʙʫʚʘʥʥʽ ʻ 

ʧʣʘʩʪʦʚʘ ʚʦʜʘ, ʱʦ ʤʽʩʪʠʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʩʦʣʽ ʨʘʜʽʶ-226, ʪʦʨʠʷ-232 ʽ ʢʘʣʽʶ-40. 

ʇʨʠ ʨʦʟʣʠʚʘʭ ʥʘ ˇʨʫʥʪ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ, ʥʘʬʪʠ ʘʙʦ ʚʦʜʦʥʘʬʪʦʚʦʾ ʝʤʫʣʴʩʽʾ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʬʽʣʴʪʨʘʮʽʾ ʽ ʚʠʧʘʨʫ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ˇʨʫʥʪʽ ʘʙʦ ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʠʚʽ ʜʦ ʨʽʚʥʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʣʘʙʦʘʢʪʠʚʥʠʤ ʚʽʜʭʦʜʘʤ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʫʭʫ ʧʦ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʥʪʫʨʘʭ ʮʽ ʨʘʜʽʦʥʫʢʣʽʜʠ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʥʘ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙ, ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʥʘʩʦʩʽʚ, ʘʨʤʘʪʫʨʠ, 

ʨʝʟʝʨʚʫʘʨʽʚ ʽ ʽʥʰʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʛʘʜʘʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʩʪʘʻ 

ʜʞʝʨʝʣʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʣʶʜʝʡ. 

ɺʠʩʠʧʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʽʟ ʪʨʫʙ, ʥʘʩʦʩʽʚ ʽ ʽʥʰʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʨʠ 

ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʷʭ, ʟʚ'ʷʟʘʥʠʭ ʟ ʨʦʟʢʨʠʪʪʷʤ ʚʥʫʪʨʽʰʥʽʭ ʧʦʨʦʞʥʠʥ, ʤʦʞʝ ʧʨʠʚʦʜʠʪʠ ʜʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ˇʨʫʥʪʫ, ʧʦʚʝʨʭʦʥʴ ʨʝʤʦʥʪʥʠʭ ʧʣʦʱʘʜʦʢ, ʽʥʩʪʨʫʤʝʥʪʘ, 

ʚʠʜʘʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʽʜʣʦʛ, ʩʪʽʥ ʽ ʧʦʢʨʠʪʪʽʚ ʧʨʠʤʽʱʝʥʴ, ʫ ʷʢʠʭ ʧʨʦʚʦʜʷʪʴʩʷ ʟʛʘʜʘʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʦʧʝʨʘʪʦʨʠ, ʦʙʩʣʫʛʦʚʫʶʯʠʡ ʧʝʨʩʦʥʘʣ ʟʘʟʥʘʶʪʴ 

ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ. 

ʈʘʜʽʡ-226 ʪʘ ʧʨʦʜʫʢʪʠ ʡʦʛʦ ʨʦʟʧʘʜʫ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ ʥʘʡʙʽʣʴʰ ʪʦʢʩʠʯʥʠʭ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ. ɺʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʪʘ ʞʠʪʪʷ 

ʣʶʜʠʥʠ. ɿ ʟʦʥ ʣʦʢʘʣʴʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʨʘʜʽʡ-226 ʤʦʞʝ ʥʘʜʭʦʜʠʪʠ ʫ ʭʘʨʯʦʚʽ ʣʘʥʮʶʞʢʠ, 

ʧʽʜʟʝʤʥʽ ʚʦʜʠ. 

ʇʨʠʩʫʪʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʤʽʩʮʷʭ ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʪʘ 

ʛʘʟʫ ʩʪʘʥʦʚʠʪʴʩʷ ʧʦʩʪʽʡʥʦ ʜʽʶʯʠʤ ʜʞʝʨʝʣʦʤ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʷʢʝ ʤʘʻ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. 
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ʇʨʦʙʣʝʤʘ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʨʦʟʚôʷʟʘʥʥʷ  

ʇʨʦʙʣʝʤʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʤʘʪʝʨʽʘʣʘʤʠ, ʦʙʣʘʜʥʘʥʥʷʤ ʽ ʚʽʜʭʦʜʘʤʠ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʘʙʨʫʜʥʝʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ, ʘ ʩʘʤʝ:  

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ (ʈɸɺ); 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʦʧʝʨʘʮʽʡ ʧʨʠ ʚʠʜʦʙʫʚʘʥʥʽ ʥʘʬʪʠ ʪʘ ʛʘʟʫ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʫʪʚʦʨʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ; 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʪʝʨʠʪʦʨʽʡ ʽ ʧʨʠʤʽʱʝʥʴ, ʧʽʜʜʘʥʠʭ ʟʘʙʨʫʜʥʝʥʥʶ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʧʨʠ ʚʠʜʦʙʫʚʘʥʥʽ ʥʘʬʪʠ ʽ ʛʘʟʫ. 

ɼʦ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʨʦʤʠʩʣʘʭ ʚʽʜʥʦʩʠʪʴʩʷ ʧʣʘʩʪʦʚʘ 

ʚʦʜʘ, ʥʘʩʦʩʥʦ - ʢʦʤʧʨʝʩʦʨʥʽ ʪʨʫʙʠ, ʜʝʟʘʢʪʠʚʘʮʽʡʥʽ ʨʦʟʯʠʥʠ, ʨʽʟʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʚʠʨʦʙʠ, 

ʱʦ ʤʽʩʪʷʪʴ ʨʘʜʽʦʥʫʢʣʽʜʠ ʚ ʢʽʣʴʢʦʩʪʷʭ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ, ʫʩʪʘʥʦʚʣʝʥʽ ʆʉʇɿʈɹʋ-

2005, ʥʝ ʧʽʜʣʷʛʘʶʯʦʤʫ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ, ʪʦʙʪʦ ʚʠʢʣʶʯʘʻ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ 

ʈɸɺ ʫ ʙʫʜʴ - ʷʢʠʭ ʩʫʯʘʩʥʠʭ ʯʠ ʤʘʡʙʫʪʥʽʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʘʪʝʛʦʨʽʡ ʪʚʝʨʜʠʭ ʽ ʨʽʜʢʠʭ ʈɸɺ ʟʘ ʢʨʠʪʝʨʽʻʤ ʧʠʪʦʤʦʾ (Am) ʪʘ 

ʦʙô̒ʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (Av) ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʷʭ 1,2, ʘ ʟ ʥʝʚʽʜʦʤʠʤ ʨʘʜʽʦʥʫʢʣʽʜʥʠʤ 

ʩʢʣʘʜʦʤ ʪʘ ʥʝʚʽʜʦʤʦʶ ʧʠʪʦʤʦʶ ʘʢʪʠʚʥʽʩʪʶ ʟʘ ʢʨʠʪʝʨʽʻʤ ʧʦʪʫʞʥʦʩʪʽ ʧʦʛʣʠʥʝʥʦʾ ʚ 

ʧʦʚʽʪʨʽ ʜʦʟʠ (D) ʥʘ ʚʽʜʩʪʘʥʽ 0,1 ʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ʦʙôʻʢʪʘ ʚ ʪʘʙʣʠʮʽ 3(ʆʉʇɿɹʋ-2005, ʧ. 

15.1.7,ʧ.15.1.8). 

ʈʽʚʥʽ ʜʽʡ ʜʣʷ ʫʤʦʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʝ ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʞʝʨʝʣ 

ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʘʣʝ ʜʝ ʤʦʞʣʠʚʝ ʦʧʨʦʤʽʥʶʚʘʥʥʷ ʣʶʜʝʡ ʪʝʭʥʦʛʝʥʥʦ-

ʧʽʜʩʠʣʝʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʘ ʫʤʦʚʠ 

ʥʝʧʝʨʝʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʾ ʜʦʟʠ ʦʧʨʦʤʽʥʝʥʥʷ 10 ʤɿʚ ʥʘ ʨʽʢ. (ʅʈɹʋð

97, ʧ.8.7.1).  

 

ʊʘʙʣʠʮʷ 1 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʘʪʝʛʦʨʽʡ ʪʚʝʨʜʠʭ ʈɸɺ ʟʘ ʢʨʠʪʝʨʽʻʤ ʧʠʪʦʤʦʾ ʘʢʪʠʚʥʦʩʪʽ (Am)  

ʂʘʪʝʛʦʨʽʾ ʈɸɺ ɯʥʪʝʨʚʘʣ ʟʥʘʯʝʥʴ ʧʠʪʦʤʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʚʝʨʜʠʭ ʈɸɺ (Am), ʢɹʢ/ʢʛ 

 ʘʣʴʬʘ-ʨʘʜʽʦʥʫʢʣʽʜʠ ʙʝʪʘ-,ʛʘʤʤʘ-ʨʘʜʽʦʥʫʢʣʽʜʠ 

 ɻʨʫʧʘ 1 ɻʨʫʧʘ 2 ɻʨʫʧʘ 3 ɻʨʫʧʘ 4 

ʅʠʟʴʢʦʘʢʪʠʚʥʽ 10-1<Am<101 100<Am<102 101<Am<103 102<Am<104 

ʉʝʨʝʜʥʴʦʘʢʪʠʚʥʽ 101ÒAm<105 102ÒAm<106 103ÒAm<107 104ÒAm<108 

ɺʠʩʦʢʦʘʢʪʠʚʥʽ 105ÒAm 106ÒAm 107ÒAm 108ÒAm 
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ʊʘʙʣʠʮʷ 2 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʘʪʝʛʦʨʽʡ  ʨʽʜʢʠʭ ʈɸɺ ʟʘ ʢʨʠʪʝʨʽʻʤ ʦʙôʻʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (Av) 

ʂʘʪʝʛʦʨʽʾ ʈɸɺ 
ɯʥʪʝʨʚʘʣ ʟʥʘʯʝʥʴ ʦʙôʻʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʽʜʢʠʭ ʈɸɺ (Av) ʚ 

ʦʜʠʥʠʮʷʭ ʢʨʘʪʥʦʩʪʽ PCB
ingest 

ʅʠʟʴʢʦʘʢʪʠʚʥʽ 101<Av<102 

ʉʝʨʝʜʥʴʦʘʢʪʠʚʥʽ 102ÒAv<106 

ɺʠʩʦʢʦʘʢʪʠʚʥʽ 106ÒAv 

 

ʊʘʙʣʠʮʷ 3 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʈɸɺ ʟ ʥʝʚʽʜʦʤʠʤ ʨʘʜʽʦʥʫʢʣʽʜʥʠʤ ʩʢʣʘʜʦʤ ʪʘ ʥʝʚʽʜʦʤʦʶ ʧʠʪʦʤʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʟʘ ʢʨʠʪʝʨʽʻʤ ʧʦʪʫʞʥʦʩʪʽ ʧʦʛʣʠʥʝʥʦʾ ʚ ʧʦʚʽʪʨʽ ʜʦʟʠ (D) ʥʘ ʚʽʜʩʪʘʥʽ 0,1 ʤ ʚʽʜ 

ʧʦʚʝʨʭʥʽ ʦʙôʻʢʪʘ  

ˉ ʂʘʪʝʛʦʨʽʷ ʈɸɺ ʇʦʪʫʞʥʽʩʪʴ ʧʦʛʣʠʥʝʥʦʾ ʚ ʧʦʚʽʪʨʽ ʜʦʟʠ (D), 

ʤʢɻʨ/ʛʦʜ 

1 ʅʠʟʴʢʦʘʢʪʠʚʥʽ 1 < D Ò 100 

2 ʉʝʨʝʜʥʴʦʘʢʪʠʚʥʽ 100 < D Ò 10000 

3 ɺʠʩʦʢʦʘʢʪʠʚʥʽ 10000 < D 

 

ʇʨʠ ʚʠʜʦʙʫʚʘʥʥʽ ʥʘʬʪʠ ʽ ʛʘʟʫ ʜʦ ʫʪʚʦʨʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʨʠʟʚʦʜʷʪʴ ʥʘʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʽ ʦʧʝʨʘʮʽʾ: 

¶ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʚʠʭʽʜ ʥʘ ʧʦʚʝʨʭʥʶ ʟʝʤʣʽ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʚʠʧʘʜʢʫ 

ʬʦʥʪʘʥʫʚʘʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʫ ʧʨʦʮʝʩʽ ʙʫʨʘʚʣʝʥʥʷ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʦʢʨʝʤʠʭ 

ʩʚʝʨʜʣʦʚʠʥ. 

¶ ʘʚʘʨʽʡʥʽ ʧʨʦʪʠʯʮʽ ʟ ʫʩʪʘʪʢʫʚʘʥʥʷ ʘʙʦ ʨʝʟʝʨʚʫʘʨʽʚ. 

¶ ʩʢʠʜ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ, ʥʘʬʪʠ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʥʘ ʧʦʚʝʨʭʥʶ ʟʝʤʣʽ ʧʨʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ. 

¶ ʫʪʚʦʨʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʩʦʣʝʡ ʥʘ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ ʥʘʩʦʩʥʠʭ ʽ 

ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙ, ʥʘʩʦʩʽʚ, ʬʦʥʪʘʥʥʠʭ ʘʨʤʘʪʫʨ ʽ ʨʝʟʝʨʚʫʘʨʽʚ ʧʨʠ ʨʦʙʦʪʽ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

¶ ʜʝʤʦʥʪʘʞ, ʧʝʨʝʚʝʟʝʥʥʷ, ʩʢʣʘʜʫʚʘʥʥʷ ʽ ʦʯʠʱʝʥʥʷ ʪʨʫʙ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ, 

ʟʘʙʨʫʜʥʝʥʠʭ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʢʣʘʜʝʥʥʷʤʠ. 

¶ ʨʝʤʦʥʪ ʥʘʩʦʩʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʘʨʤʘʪʫʨʠ. 

¶ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʪʽʯʢʠ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ, ʥʘʬʪʠ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʽ ʨʝʤʦʥʪʽ ʩʚʝʨʜʣʦʚʠʥ. 

¶ ʟʙʽʨ ʽ ʪʠʤʯʘʩʦʚʝ ʟʙʝʨʽʛʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ˇʨʫʥʪʽʚ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʽʜʭʦʜʽʚ. 

ɺ ʧʨʦʮʝʩʽ ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʽ ʛʘʟʫ ʤʘʻ ʤʽʩʮʝ ʟʘʙʨʫʜʥʝʥʥʷ  ʧʨʠʨʦʜʥʠʤʠ 

ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʽ ʧʨʠʤʽʱʝʥʴ, ʘ ʩʘʤʝ: 
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¶ ʥʘʩʦʩʥʦ - ʢʦʤʧʨʝʩʦʨʥʽ ʪʨʫʙʠ, ʥʘʩʦʩʠ, ʘʨʤʘʪʫʨʠ ʩʢʠʜʘʥʥʷ, ʨʝʟʝʨʚʫʘʨʠ ʜʣʷ 

ʚʽʜʩʪʘʶ, ʟʙʝʨʽʛʘʥʥʷ ʥʘʬʪʠ, ʛʘʟʫ ʽ ʩʝʧʘʨʘʮʽʾ ʚʦʜʦʥʘʬʪʦʚʦʾ ʝʤʫʣʴʩʽʾ. 

¶ ʨʦʙʦʯʽ ʧʣʦʱʘʜʢʠ, ʧʨʦʭʽʜʥʽ ʤʽʩʪʢʠ. 

¶ ˇʨʫʥʪ ʥʘʚʢʦʣʦ ʨʝʤʦʥʪʦʚʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʫ ʤʽʩʮʷʭ ʧʨʦʪʽʢʘʥʥʷ ʥʘʬʪʠ, 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ, ʘ ʪʘʢʦʞ ʧʨʦʩʠʧʘʥʥʷ ʩʦʣʴʦʚʠʭ ʚʽʜʢʣʘʜʝʥʴ. 

¶ ʽʥʩʪʨʫʤʝʥʪ, ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʩʥʘʱʝʥʥʷ ʪʘ ʽʥ.  

¶ ʪʨʘʥʩʧʦʨʪ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʜʣʷ ʧʝʨʝʚʦʟʫ ʟʘʙʨʫʜʥʝʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ.  

¶ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʨʝʤʦʥʪʫ ʟʘʙʨʫʜʥʝʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ.  

¶ ʤʽʩʮʷ ʟʣʠʚʫ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ, ʥʘʬʪʠ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ.  

¶ ʤʽʩʮʷ ʩʢʣʘʜʫʚʘʥʥʷ, ʪʠʤʯʘʩʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʽ ʜʝʟʘʢʪʠʚʘʮʽʾ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʪʨʫʙ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʈʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʧʨʠ ʧʦʚʦʜʞʝʥʥʽ ʟ ʤʘʪʝʨʽʘʣʘʤʠ, 

ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ ʚʽʜʭʦʜʘʤʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʘʥʥʷ, ʟʘʙʨʫʜʥʝʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ: 

¶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʘʚʦʚʠʭ, 

ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʩʘʜ ʫ ʩʬʝʨʽ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʧʨʦʤʠʩʣʽʚ, ʛʘʨʘʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʣʶʜʝʡ, ʤʘʡʥʘ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ; 

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʚ ʫʩʪʘʥʦʚʣʝʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʧʦʨʷʜʢʫ ʥʦʨʤ ʪʘ 

ʢʝʨ̔ʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʨʘʜʽʘʮʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʨʦʤʠʩʣʘʭ, ʙʝʟʧʝʯʥʦʛʦ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ, ʟʘʙʨʫʜʥʝʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʧʨʠ ʚʠʜʦʙʫʚʘʥʥʽ ʥʘʬʪʠ ʽ ʛʘʟʫ; 

¶ ʨʦʟʙʫʜʦʚʠ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʤʘʪʝʨʽʘʣʘʤʠ, 

ʦʙʣʘʜʥʘʥʥʷʤ ʽ ʚʽʜʭʦʜʘʤʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʘʙʨʫʜʥʝʥʠʤʠ 

ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; 

¶ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʟ 

ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʷʢʽ ʟʘʡʥʷʪʽ ʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ; 

¶ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘʬʪʦʛʘʟʦʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ ʘʙʦ ʧʽʜʟʝʤʥʠʭ ʩʧʦʨʫʜ 

ʜʣʷ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʟʘʙʨʫʜʥʝʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚ 

ʦʙʦʚôʷʟʢʦʚʦʤʫ ʧʦʨʷʜʢʫ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʤʦʛʠ ʨʘʜʽʘʮʽʡʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ; 

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʚ ʫʩʪʘʥʦʚʣʝʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʧʦʨʷʜʢʫ 

ʢʝʨʽʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʧʨʦʤʠʩʣʽʚ ʪʘ ʤʽʩʮʴ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘʬʪʦʛʘʟʚʠʜʦʙʫʚʘʥʥʷ; 
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¶ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʧʨʦʚʝʜʝʥʥʷ 

ʦʮʽʥʢʠ ʩʪʘʥʫ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʨʦʤʠʩʣʽʚ ʪʘ ʤʽʩʮʴ ʟʘʭʦʨʦʥʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʥʘʬʪʦʛʘʟʚʠʜʦʙʫʚʘʥʥʷ; 

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʢʝʨʽʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʨʘʜʽʘʮʽʡʥʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʩʮʴ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘʬʪʦʛʘʟʚʠʜʦʙʫʚʘʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʫ ʷʢʦʩʪʽ 

ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʦʙʦʚôʷʟʢʦʚʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʽʟʦʪʦʧʘʤʠ 

ʨʘʜʽʷ-226 ʚ ʦʙôʻʢʪʘʭ ʜʦʚʢʽʣʣʷ; 

¶ ʧʨʦʚʝʜʝʥʥʷ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʨʘʜʽʘʮʽʡʥʦ ʟʘʙʨʫʜʥʝʥʠʭ 

ʚʥʘʩʣʽʜʦʢ ʟʜʽʡʩʥʝʥʥʷ ʥʘʬʪʦʛʘʟʚʠʜʦʙʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʽ ʚʝʜʝʥʥʷ ʾʭ ʈʝʻʩʪʨʽʚ, 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʣʘʥʽʚ ʨʝʘʙʽʣʽʪʘʮʽʾ ʮʠʭ ʪʝʨʠʪʦʨʽʡ; 

¶ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʦʢ ʙʝʟʧʝʯʥʦʛʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʤʘʪʝʨʽʘʣʘʤʠ, ʦʙʣʘʜʥʘʥʥʷʤ ʽ ʚʽʜʭʦʜʘʤʠ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʘʙʨʫʜʥʝʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ; 

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʝʘʙʽʣʽʪʘʮʽʾ ʨʘʜʽʘʮʽʡʥʦ 

ʟʘʙʨʫʜʥʝʥʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʨʦʤʠʩʣʽʚ; 

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʚʦʜʞʝʥʥʷ ʪʘ 

ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘʬʪʦʛʘʟʦʚʽʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʘʙʨʫʜʥʝʥʠʭ ʧʨʠʨʦʜʥʠʤʠ 

ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʥʘʡʢʨʘʱʦʾ ʧʨʘʢʪʠʢʠ; 

¶ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʟ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʝʨʩʦʥʘʣʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʧʨʦʤʠʩʣʽʚ, ʷʢʝ ʚʢʣʶʯʘʻ: 

- ʨʦʟʨʦʙʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʛʨʘʤ ʨʝʘʙʽʣʽʪʘʮʽʾ ʨʘʜʽʘʮʽʡʥʦ ʟʘʙʨʫʜʥʝʥʠʭ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʨʦʤʠʩʣʽʚ ʟ ʤʝʪʦʶ ʧʦʚʝʨʥʝʥʥʷ ʾʭ ʫ ʩʬʝʨʫ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʨʘʜʽʘʮʽʡʥʦʛʦ ʩʪʘʥʫ ʫʩʪʘʪʢʫʚʘʥʥʷ, 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʽ ʧʨʠʤʽʱʝʥʴ, ʧʽʜʜʘʥʠʭ ʟʘʙʨʫʜʥʝʥʥʶ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ 

ʧʨʠ ʜʦʙʫʚʘʥʥʽ ʥʘʬʪʠ ʽ ʛʘʟʫ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʣʝʢʪʠʚʥʠʭ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʫ ʚʽʜ 

ʦʧʨʦʤʽʥʝʥʥʷ ʧʨʠ ʚʝʜʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʧʨʠ 

ʧʦʚʦʜʞʝʥʥʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʦʨʦʥʝʥʥʽ ʚʽʜʭʦʜʽʚ, ʟʘʙʨʫʜʥʝʥʠʭ ʧʨʠʨʦʜʥʠʤʠ 

ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ; 

¶ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʜʽʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʨʦʤʠʩʣʽʚ ʥʘ ʦʩʥʦʚʽ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 
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¶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʨʠʪʝʨʽʾʚ, ʧʨʠʥʮʠʧʽʚ ʪʘ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʧʨʠ ʚʠʜʦʙʫʚʘʥʥʽ ʥʘʬʪʠ ʽ ʛʘʟʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʞʥʘʨʦʜʥʠʭ ʚʠʤʦʛ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʡ; 

¶ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ʫʪʦʯʥʝʥʥʷ ʨʘʜʽʘʮʽʡʥʦʛʦ ʩʪʘʥʫ ʨʘʜʽʘʮʽʡʥʦ ʟʘʙʨʫʜʥʝʥʠʭ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʨʦʤʠʩʣʽʚ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ 

ʘʝʨʦʛʘʤʤʘʩʧʝʢʪʨʦʤʝʪʨʠʯʥʦʾ ʟʡʦʤʢʠ, ʧʽʰʦʭʽʜʥʦʾ ʛʘʤʘ-ʟʡʦʤʢʠ, ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ 

ʨʘʜʽʘʮʽʡʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʡ; 

¶ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʦʣʦʛʽʾ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʜʦʚʢʽʣʣʷ, 

ʦʙʫʤʦʚʣʝʥʦʛʦ ʨʘʜʽʘʮʽʡʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʪʝʨʠʪʦʨʽʡ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʨʦʤʠʩʣʽʚ; 

¶ ʥʘ ʦʩʥʦʚʽ ʛʝʦʣʦʛʦʨʦʟʜʽʚʜʢʠ ʦʧʨʘʮʶʚʘʥʥʷ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʨʦʜʦʚʠʱ ʩʠʩʪʝʤʠ ʦʙʽʛʫ ʟ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʫ ʨʘʡʦʥʘʭ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ 

ʧʨʠʨʦʜʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ.   

 

ɺʠʩʥʦʚʢʠ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʙʫʜʝ ʧʽʜʚʠʱʝʥʦ ʝʢʦʣʦʛʽʯʥʫ ʽ 

ʨʘʜʽʘʮʽʡʥʫ ʙʝʟʧʝʢʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ, ʱʦ ʙʫʜʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ : 

¶ ʟʤʝʥʰʝʥʥʷʤ ʨʘʜʽʘʮʽʡʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʟʦʥʽ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ; 

¶ ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʽʪʥʽʭ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʤʘʪʝʨʽʘʣʘʤʠ, ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ ʚʽʜʭʦʜʘʤʠ, ʟʘʙʨʫʜʥʝʥʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ; 

¶ ʨʝʘʙʽʣʽʪʘʮʽʻʶ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʨʦʤʠʩʣʽʚ, ʟʘʙʨʫʜʥʝʥʠʭ 

ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ, ʧʦʚʝʨʥʝʥʥʷ ʾʭ ʫ ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ; 

¶ ʩʪʚʦʨʝʥʥʷʤ ʢʘʨʪ ʨʘʜʽʘʮʽʡʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʚʥʘʩʣʽʜʦʢ 

ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʾʭ ʛʨʘʜʘʮʽʷ ʟʘ ʩʪʫʧʥʶ ʨʘʜʽʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ; 

¶ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʜʽʻʚʦʛʦ ʨʘʜʽʘʮʽʡʥʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʩʮʴ ʟʘʭʦʨʦʥʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʥʘʬʪʦʛʘʟʚʠʜʦʙʫʚʘʥʥʷ; 

¶ ʩʪʚʦʨʝʥʥʷʤ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ, 

ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʽ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʥʘʩʝʣʝʥʥʷ ʱʦʜʦ ʨʘʜʽʘʮʽʡʥʦʛʦ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʟʦʥʽ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʘʥʥʷ, ʟʘʙʨʫʜʥʝʥʠʭ ʧʨʠʨʦʜʥʠʤʠ 

ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ. 
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ʋɼʂ 502.3: 504.05:504.064:625.7/.8 

 

ɸʜʘʤʦʚʘ ɻ. ɺ., ʘʩʧʨ̔ʘʥʪʢʘ; 

ʇʽʩʥʷ ʃ. ɸ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

 

ʆʎɯʅʂɸ ɼɯɭɺʆʉʊɯ ɿɸʍʆɼɯɺ ɿʄɽʅʐɽʅʅʗ ɺʇʃʀɺʋ ɽʂʉʇʃʋɸʊɸʎɯɰ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ɼʆʈɯɻ ʅɸ ɼʆɺʂɯʃʃʗ 

 

ɼʦʨʦʛʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʢʣʘʜʦʚʫ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʞʥʦʾ ʢʨʘʾʥʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʝʛʽʦʥʘʤʠ ʢʨʘʾʥʠ ʪʘ ʚʠʢʦʥʫʶʪʴ ʢʦʤʫʥʽʢʘʪʠʚʥʫ ʬʫʥʢʮʽʶ. ɸʣʝ 

ʧʦʨʷʜ ʟ ʫʩʽʤʘ ʧʝʨʝʚʘʛʘʤʠ, ʷʢʽ ʚʦʥʠ ʥʘʜʘʶʪʴ ʧʦʪʨʽʙʥʦ ʥʝ ʟʘʙʫʚʘʪʠ ʧʨʦ ʪʝ, ʱʦ ʨʘʟʦʤ ʟ 

ʪʨʘʥʩʧʦʨʪʦʤ ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʩʧʨʠʯʠʥʷʶʪʴ ʜʦʩʠʪʴ ʚʘʛʦʤʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʜʦʚʢʽʣʣʷ ʚ ʮʽʣʦʤʫ ʪʘ ʥʘ ʦʢʨʝʤʽ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʠ (ˇʨʫʥʪʠ, ʘʪʤʦʩʬʝʨʫ, ˇʨʫʥʪʦʚʽ ʪʘ 

ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʨʦʩʣʠʥʥʽʩʪʴ, ʪʚʘʨʠʥ ʪʘ ʣʶʜʝʡ). 

ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʽ ʽʻʨʘʨʭʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʢʦʤʧʣʝʢʩʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʩʠʩʪʝʤʠ çɸʚʪʦʤʦʙʽʣʴ-ɼʦʨʦʛʘ-ʉʝʨʝʜʦʚʠʱʝè ʥʘ ʦʙôʻʢʪʠ ʜʦʚʢʽʣʣʷ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ 

ʜʽʻʚʽʩʪʴ ʚʢʣʘʜʫ ʙʣʦʢʽʚ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʮʴʦʛʦ ʚʧʣʠʚʫ. 

ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʤʧʣʝʢʩʫ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʦʜʠʥ ʟ 

ʦʜʥʠʤ ʩʪʨʫʢʪʫʨʥʠʤʠ ʚʟʘʻʤʦʟʚôʷʟʢʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʘ ʦʧʠʩʫʶʪʴ ʚʠʜʠ ʚʧʣʠʚʽʚ, 

ʾʭ ʧʨʠʨʦʜʫ, ʫʤʦʚʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʥʘʢʦʧʠʯʝʥʥʷ, ʪʦʱʦ (ʨʠʩʫʥʢʠ 1 ʪʘ 2). ʆʩʦʙʣʠʚʦʾ 

ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʪʝ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʚʢʣʶʯʘʻ ʙʽʦʪʠʯʥʽ ʪʘ ʘʙʽʦʪʠʯʥʽ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ, 

ʷʢʽ ʤʘʶʪʴ ʜʦʩʠʪʴ ʩʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʚʧʣʠʚʫ ʩʠʩʪʝʤʠ çɸɼʉè [1,2]. 

ʂʦʤʧʣʝʢʩʥʽʩʪʴ ʦʮʽʥʢʠ ʥʝʦʙʭʽʜʥʘ ʟʘʜʣʷ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, 

ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʤʽʥʽʤʽʟʘʮʽʶ ʘʙʦ ʞ ʧʦʚʥʝ ʚʠʢʣʶʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʢʦʥʢʨʝʪʥʦʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʦʨʦʛʠ ʘʙʦ ʞ ʾʾ ʜʽʣʷʥʢʠ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʥʝʩʢʫ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʫ ʚ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʦʮʽʥʢʠ ʥʘʤʠ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ ʊ. ʉʘʘʪʽ (ʄɸɯ). 

ɿʘʟʥʘʯʝʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʷʭʦʤ ʜʝʢʦʤʧʦʟʠʮʽʾ 

ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʥʘ ʾʭ ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ ʢʦʤʧʦʥʝʥʪʠ. ʁʦʛʦ ʩʫʪʴ ʧʦʣʷʛʘʻ ʫ ʚʠʙʦʨʽ 

ʥʘʡʢʨʘʱʦʛʦ ʩʮʝʥʘʨʽʶ ʟ ʜʝʢʽʣʴʢʦʭ ʥʘʷʚʥʠʭ, ʜʣʷ ʯʦʛʦ ʝʢʩʧʝʨʪ ʘʙʦ ʛʨʫʧʘ ʝʢʩʧʝʨʪʽʚ 

ʚʠʟʥʘʯʘʶʪʴ ʨʷʜ ʢʨʠʪʝʨʽʾʚ ʟʘ ʷʢʠʤʠ ʥʘʜʘʣʽ ʙʫʜʫʪʴ ʧʦʧʘʨʥʦ ʧʦʨʽʚʥʶʚʘʪʠʩʴ  ʚʠʭʽʜʥʽ 

ʘʣʴʪʝʨʥʘʪʠʚʠ. ɿʘʟʚʠʯʘʡ ʰʢʘʣʘ ʦʮʽʥʶʚʘʥʥʷ ʚ ʄɸɯ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʚ'ʷʪʠ ʙʘʣʽʚ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʝʨʝʚʘʛʠ ʚʽʜ ʥʘʡʤʝʥʰʦʛʦ ʜʦ ʥʝʟʘʧʝʨʝʯʥʦʛʦ [3]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʣʦʛʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʩʠʩʪʝʤʠ çʘʚʪʦʤʦʙʽʣʴ-
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ʜʦʨʦʛʘ-ʩʝʨʝʜʦʚʠʱʝè ʥʘ ʧʨʠʜʦʨʦʞʥʽʡ ʧʨʦʩʪʽʨ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ, ʘʣʝ 

ʜʦʮʽʣʴʥʠʡ, ʩʢʣʘʜ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʛʨʫʧʠ ʟʘ ʬʘʭʦʚʠʤʠ ʢʦʤʧʝʪʝʥʮʽʷʤʠ, ʘ ʩʘʤʝ: 

ʽʥʞʝʥʝʨʽʚ-ʝʢʦʣʦʛʽʚ ʚ ʛʘʣʫʟʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʙʽʦʣʦʛʽʚ ʬʽʟʽʦʣʦʛʽʚ 

ʨʦʩʣʠʥ, ʝʢʦʣʦʛʽʚ ʟʘʮʽʢʘʚʣʝʥʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ, ʝʢʦʣʦʛʽʚ ʟ ʬʘʭʦʤ ʭʽʤʽʢʽʚ-ʘʥʘʣʽʪʠʢʽʚ, 

ʽʥʞʝʥʝʨʽʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʦʨʦʛʠ, ʬʘʭʽʚʮʽʚ ʟ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʦʱʦ. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ, ʻ ʙʝʟʧʦʩʝʨʝʜʥʻ ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʣʦʛʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʥʝʩʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʨʦʛʨʘʤʠ, ʱʦ ʨʝʘʣʽʟʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʄɸɯ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʻ 

ʚʠʟʥʘʯʝʥʘ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʪʘ ʚʢʣʘʜ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘ ʨʽʚʥʷʤʠ 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʚ ʮʽʣʦʤʫ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʦʩʥʦʚʥʦʾ ʤʝʪʠ. 

ʂʦʤʧʣʝʢʩʥʘ ʝʢʦʣʦʛ̔ʯʥʘ ʦʮ̔ʥʢʘ ʚʧʣʠʚʫ ʩʠʩʪʝʤʠ ɸɼʉ ʥʘ ʦʙô̒ʢʪʠ  ʅʇʉ

ʌ-4 ʊʚʝʨʜ̔ ʪʘ ʨ̔ʜʢ̔ 

ʚ̔ʜʭʦʜʠ 
(ʇ-4,ʇ-8,ʇ-9,ʇ-10,ʇ-11)

ʌ-3 ʇʠʣ ʪʘ ɸʝʨʦʟʦʣ̔

 (ʇ-4,ʇ-6,ʇ-7,ʇ-8,ʇ-9)

ʌ-1 ɻʘʟʠ 
(ʇ-1, ʇ-3)

ʌ-2 ʌ̔ʟʠʯʥʠʡ ʚʧʣʠʚ
(ʇ-2...ʇ-5, ʇ-14)

ʌ-5 ʇʦʚʝʨʭʥʝʚ̔ ʩʪ̔ʯʥ̔ 

ʚʦʜʠ ʟ ʧʦʣʦʪʥʘ ʜʦʨʦʛʠ 
(ʇ-4,ʇ-10,ʇ-11)

ʉʂ1 ɸʚʪʦʪʨʘʥʩʧʦʨʪ ʉʂ2 ɼʦʨʦʛʘ
ʉʂ3 ʇʨʠʜʦʨʦʞʥ̒ 

ʩʝʨʝʜʦʚʠɦ ʝ (ʪʝʭʥʦʛʝʥʥʝ)

ʇ
-1

 ɻ
ʘ
ʟ
ʦ
ʚ̔
 ʚ
ʠ
ʢ
ʠ
ʜ
ʠ
 

ʇ
-7

 ʍ̔
ʤ̔
ʯ
ʥ̔
 .
ʚ
ʠ
ʧ
ʘ
ʨ
ʠ
 ʟ
 ʜ
ʦ
ʨ
ʦ
ʛ
ʠ

ʇ
-4

 ɼ
ʦ
ʨ
ʦ
ʞ
ʥɹ
ʦ
-ʪ
ʨ
ʘ
ʥ
ʩ
ʧ
ʦ
ʨ
ʪ
ʥ̔
 ʧ
ʨ
ʠ
ʛ
ʦ
ʜ
ʠ

ʇ
-9

 ʊ
ʇ
ɺ

, 
ʝ
ʢ
ʩ
ʧ
ʣ
ʫ
ʘ
ʪ
ʘ
ʮ̔
ʡ
ʥ
ʠ
ʡ
 ʧ
ʠ
ʣ
 ʜ
ʦ
ʨ
ʦ
ʛ
ʠ
, 

ʪ
ʚ
ʝ
ʨ
ʜ̔
 ʚ̔
ʜ
ʭ
ʦ
ʜ
ʠ
 ʚ̔
ʜ
 ʨ
ʫ
ʡ
ʥ
ʫ
ʚ
ʘ
ʥ
ʥ̫
 ʧ
ʦ
ʢ
ʨ
ʠ
ʪ
ʪ̫
 

ʇ
-5

 ʉ
ʚ̔
ʪ
ʣ
ʦ
 ʬ
ʘ
ʨ

ʇ
-6

 ʍ̔
ʤ̔
ʯ
ʥ̔
 ʚ
ʠ
ʧ
ʘ
ʨ
ʠ
 ʟ
 ʘ
ʚ
ʪ
ʦ
ʪ
ʨ
ʘ
ʥ
ʩ
ʧ
ʦ
ʨ
ʪ
ʫ
 

ʇ
-1

1
 ʇ
ʨ
ʦ
ʪ
ʠ
ʦ
ʞ
ʝ
ʣ
ʝ
ʜ
ʥ̔
 ʪ
ʘ
 ʧ
ʨ
ʦ
ʪ
ʠ
ʧ
ʠ
ʣ
ʦ
ʚ̔
 

ʟ
ʘ
ʩ
ʦ
ʙ
ʠ
 

ʇ
-8

 ɽ
ʢ
ʩ
ʧ
ʣ
ʫ
ʘ
ʪ
ʘ
ʮ̔
ʡ
ʥ
ʠ
ʡ
 ʧ
ʠ
ʣ
 

ʘ
ʚ
ʪ
ʦ
ʪ
ʨ
ʘ
ʥ
ʩ
ʧ
ʦ
ʨ
ʪ
ʫ

ʇ
-1

0
 ʇ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʝ
ʚ̔
 ʩ
ʪ
ʦ
ʢ
ʠ
 ʟ
 ʜ
ʦ
ʨ
ʦ
ʛ
ʠ
, 

ʚ
ʢ
ʣʁ
ʯ
ʘʁ
ʯ
ʠ
 ʝ
ʢ
ʩ
ʧ
ʣ
ʫ
ʘ
ʪ
ʘ
ʮ̔
ʡ
ʥ̔
 ʜ
ʦ
ʤ̔
ʢh
ʠ
  
  
  
  
  
 

ʇ
-3

 ʊ
ʝ
ʧ
ʣ
ʦ
ʚ̔
 ʚ
ʠ
ʢ
ʠ
ʜ
ʠ
 

ʇ
-2

 ʐ
ʫ
ʤ
 ʪ
ʘ
 ʚ̔
ʙ
ʨ
ʘ
ʮ̫̔

 

ʌ-6 ɸʙ̔ʦʪʠʯʥ̔ ʫʤʦʚʠ 
(ʇ-12...ʇ-18)

ʇ
-1

4
 ʇ
ʦ
ʚ̔
ʪ
ʨ̫
ʥ̔
 ʧ
ʦ
ʪ
ʦ
ʢ
ʠ
 

ʇ
-1

7
 ɽ
ʢ
ʩ
ʧ
ʣ
ʫ
ʘ
ʪ
ʘ
ʮ̔
ʡ
ʥ
ʠ
ʡ
 ʩ
ʪ
ʘ
ʥ
 ʜ
ʦ
ʨ
ʦ
ʛ
ʠ
 

ʇ
-1

2
 ʊ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ
 ʧ
ʦ
ʚ̔
ʪ
ʨ̫

 

ʇ
-1

3
 ɺ
ʦ
ʣ
ʦ
ʛ̔
ʩ
ʪɹ
 ʧ
ʦ
ʚ̔
ʪ
ʨ̫

 

ʇ
-1

5
 ʆ
ʧ
ʘ
ʜ
ʠ
 

ʇ
-1

6
 ʈ
ʝ
ʣɹ
ʬ̒
 ʤ̔
ʩ
ʮ
ʝ
ʚ
ʦ
ʩ
ʪ̔

ʌ-7 ɹ̔ʦʪʠʯʥ̔ ʫʤʦʚʠ 
(ʇ-19, ʇ-20)

ʇ
-1

9
 ʈ
ʦ
ʩ
ʣ
ʠ
ʥ
ʥ̔
 ʙ
ʘ
ʨɹ
ʝ
ʨ
ʠ
 

ʇ
-2

0
 ɹ̔
ʦ
ʤ̔
ʛ
ʨ
ʘ
ʮ̫̔
 ʟ
ʘ
ʙ
ʨ
ʫ
ʜ
ʥ
ʝ
ʥɹ
 

ʇ
-1

8
 ʊ
ʝ
ʭ
ʥ̔
ʯ
ʥ̔
 ʭ
ʘ
ʨ
ʘ
ʢ
ʪ
ʝ
ʨ
ʠ
ʩ
ʪ
ʠ
ʢ
ʠ
 ʜ
ʦ
ʨ
ʦ
ʛ
ʠ

ʉʜ5 ï ʉʪʘʥ ʟʜʦʨʦʚ'  ̫

ʣʁ ʜʠʥʠ
ʉʜ4 ï ʉʪʘʥ ʙ̔ʦʪʠʉʜ3 ï ʉʪʘʥ ʛʨʫʥʪʫ

ʉʜ2 ï ʉʪʘʥ ʚʦʜʥʠʭ 

ʤʘʩʠʚ̔ʚ

ʉʜ1 ï ʉʪʘʥ 

ʧʦʚ̔ʪʨ̫

 

ʈʠʩʫʥʦʢ 1 ï ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʦʮʽʥʢʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʴʥʦʾ  

ʜʦʨʦʛʠ ʥʘ ʦʙôʻʢʪʠ ʅʇʉ  
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ɿ.5 ï 

ɽʢʦʣʦʛʽʟʘʮʽʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ

ɿ.3 - 

ʊʝʭʥʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛ 

ʩʠʩʪʝʤʠ 

çɸɼʉè

ɿ.1 ï 

ɽʢʦʣʦʛʦ-

ʝʢʦʥʦʤʯ̔ʥ̔ 

ʚʘʞʝʣʽ 

ɿ.6 -  

ɿʙʝʨʝʞʝʥʥʷ 

ʮʽʣʽʩʥʦʩʪʽ 

ʜʦʨʦʞʥʽʭ 

ʢʦʥʩʪʨʫʢʮʽʡ

ɿ.7 ï 

ʊʝʭʥʦʣʦʛʽʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʦʾ ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʝʚʠʭ 

ʩʪʽʯʥʠʭ ʚʦʜ

ɿ.2 - 

ɽʢʦʣʦʛʯ̔ʥʠʡ 

ʢʦʥʪʨʦʣʴ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛ 

ʩʠʩʪʝʤʠ çɸɼʉè

ɿ.4 ï  

ɽʢʦʣʦʛʽʟʘʮʽʷ 

ʜʦʨʦʞʥʴʦʛʦ 

ʧʦʣʦʪʥʘ 

ɿʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʩʠʩʪʝʤʠ çɸɼʉè ʥʘ ʦʙ' ʻʢʪʠ ʜʦʚʢʽʣʣʷ

ʉʜ5 ï ɿʤʽʥʠ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ 

ʣʶʜʠʥʠ

ʉʜ4 ï ɿʤʽʥʠ ʩʪʘʥʫ 

ʙʽʦʪʠ

ʉʜ3 ï ɿʤʽʥʠ ʩʪʘʥʫ

 ˇʨʫʥʪʫ

ʉʜ2 ï ɿʤʽʥʠ ʩʪʘʥʫ ʚʦʜʥʠʭ 

ʤʘʩʠʚʽʚ

ʉʜ1 ï ɿʤʽʥʠ ʩʪʘʥʫ 

ʧʦʚʽʪʨʷ

 

ʈʠʩʫʥʦʢ 2 ï ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʩʠʩʪʝʤʠ çɸɼʉè  

ʥʘ ʦʙôʻʢʪʠ ʜʦʚʢʽʣʣʷ 

 

ɿʘʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʜʽʷʣʴʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʟʘʭʦʜʽʚ: ʝʢʦʣʦʛʽʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʢʝʨʽʚʥʽ.  

ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʨʝʘʣʽʟʘʮʽʻʶ ʤʝʭʘʥʽʟʤʽʚ 

ʟʘ ʧʨʦʩʪʠʤ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʟʘʛʘʣʴʥʦ ʚʠʟʥʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʩʬʦʨʤʫʣʴʦʚʘʥʠʤ ɺʽʪʘʣʽʻʤ ʉʫʥʜʘʢʦʚʠʤ: ç1. ʇʝʨʝʜʙʘʯʘʪʠ -> 2. ɿʘ ʤʦʞʣʠʚʦʩʪʽ ʫʥʠʢʘʪʠ 

- ->3. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʽʷʪʠè. 

ɼʦ ʧʝʨʰʦʛʦ ʧʫʥʢʪʫ ʚʽʜʥʦʩʠʪʴʩʷ ʩʠʩʪʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

(ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ), ʱʦ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʙ'ʻʢʪʠʚʥʦʾ  

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʜʦʚʢʽʣʣʷ, ʧʦʨʫʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʨʦʛʠ ʪʘ  

ʧʦʜʘʣʴʰʦʛʦ  ʚʞʠʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ  ʱʦʜʦ  ʾʭ  ʫʩʫʥʝʥʥʷ. 

ɼʨʫʛʠʡ ʧʫʥʢʪ ʘʣʛʦʨʠʪʤʫ - ʧʨʝʚʝʥʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʭʦʜʠ, ʱʦ ʥʘʜʘʶʪʴ ʟʤʦʛʫ ʥʘ  

ʨʽʚʥʽ  ʟʘʢʦʥʽʚ ʪʘ ʥʦʨʤʘʪʠʚʽʚ ʢʦʥʪʨʦʣʶʚʘʪʠ ʯʠʥʥʠʢʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʚʥʽ ʟʥʘʯʝʥʴ 

ʜʦʧʫʩʪʠʤʠʭ ʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ ʣʶʜʠʥʠ.  

ɼʦ ʪʨʝʪʴʦʛʦ ʚʽʜʥʦʩʷʪʴʩʷ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʘ ʦʥʦʚʣʝʥʥʷ [4]. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʩʥʫʶʯʠʭ ʟʘʭʦʜʽʚ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʦʙôʻʢʪʠ ʜʦʚʢʽʣʣʷ ʟʙʦʢʫ ʩʠʩʪʝʤʠ çɸɼʉè, 

ʜʦʟʚʦʣʠʚ ʩʢʦʤʧʦʥʫʚʘʪʠ ʪʘ ʫʟʘʛʘʣʴʥʠʪʠ ʾʭ ʫ ʩʽʤ ʢʦʤʧʣʝʢʩʥʠʭ ʙʣʦʢʽʚ ʱʦʜʦ ʜʽʻʚʦʩʪʽ: 

¶ ɿ.1 ï  ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʽ ʚʘʞʝʣʽ; 

¶ ɿ.2 ï ʝʢʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʫ ʩʠʩʪʝʤʽ çɸɼʉè; 

¶ ɿ.3 ï ʪʝʭʥʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʫ ʩʠʩʪʝʤʠ çɸɼʉè; 

¶ ɿ.4 ï ʝʢʦʣʦʛʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʧʦʣʦʪʥʘ; 
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¶ ɿ.5 ï ʝʢʦʣʦʛʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; 

¶ ɿ.6 ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʝ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʦʨʦʞʥʽʭ ʢʦʥʩʪʨʫʢʮʽʡ; 

¶ ɿ.7 ï ʪʝʭʥʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦʾ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ. 

 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʾ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʘ ʥʘʜʘʥʦ 

ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤ ʥʘ ʨʠʩʫʥʢʘʭ (ʨʠʩ.3 ʪʘ 4). 

 

 

 

ʈʠʩʫʥʦʢ 3 ï ʆʮʽʥʝʥʠʡ ʚʢʣʘʜ ʚʧʣʠʚʫ ʩʠʩʪʝʤʠ çɸɼʉè ʥʘ ʦʙôʻʢʪʠ ʜʦʚʢʽʣʣʷ  

 

 

ʈʠʩʫʥʦʢ 4 ï ʇʨʦʛʥʦʟʥʘ ʦʮʽʥʢʘ ʜʽʻʚʦʩʪʽ ʙʣʦʢʽʚ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʭʦʜʽʚ  

ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʩʠʩʪʝʤʠ çɸɼʉè ʥʘ ʜʦʚʢʽʣʣʷ 

 

ɼʘʣʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʦʣʦʛʦ-ʘʥʘʣʽʪʠʯʥʫ ʦʮʽʥʢʫ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʩʠʩʪʝʤʠ 

çɸɼʉè ʥʘ ʦʙôʻʢʪʠ ʜʦʚʢʽʣʣʷ. ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʦʮʽʥʮʽ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʦʮʽʥʦʢ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʦʣʦʛʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʦʮʽʥʢʠ ʚʠʟʥʘʯʝʥʦ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ 

ʧʦʢʘʟʥʠʢʽʚ ʩʢʣʘʜʦʚʠʭ ʜʦʚʢʽʣʣʷ, ʱʦ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʚʽʜ çɸɼʉè (ʨʠʩ. 3), ʘ ʩʘʤʝ: ʚʧʣʠʚ 

ʥʘ ʟʤʽʥʠ ʩʪʘʥʫ ʙʽʦʪʠ ʩʢʣʘʜʘʻ 26,22 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʧʣʠʚʫ, ʥʘ ʟʤʽʥʠ ʩʪʘʥʫ ʧʦʚʽʪʨʷ ï 
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38,35 %, ʟʤʽʥʠ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ï 16,86 %, ʟʤʽʥʠ ʩʪʘʥʫ ˇʨʫʥʪʫ ï 13,54 % ʪʘ ʟʤʽʥʠ 

ʩʪʘʥʫ ʚʦʜʥʠʭ ʤʘʩʠʚʽʚ ï 5,02 %. 

ɿ ʨʠʩ. 4 ʤʦʞʥʘ ʚʠʜʥʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʚʥʝʩʢʫ ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʦʜʽʚ ʫ 

ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʩʠʩʪʝʤʠ çɸɼʉè ʥʘ ʜʦʚʢʽʣʣʷ ʪʘʢʽ: ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʽ ʚʘʞʝʣʽ 

ʩʢʣʘʜʘʶʪʴ 15,11 %, ʟʘʭʦʜʠ ʟ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʠʩʪʝʤʠ çɸɼʉè - 

7,64 %, ʟʘʭʦʜʠ ʟ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʠʩʪʝʤʠ çɸɼʉè - 8,76 %, ʟʘʭʦʜʠ 

ʟ ʝʢʦʣʦʛʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʧʦʣʦʪʥʘ ï 29,14 %, ʟʘʭʦʜʠ ʟ ʝʢʦʣʦʛʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ï 21,42 %, ʟʘʭʦʜʠ ʟʽ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʦʨʦʞʥʽʭ ʢʦʥʩʪʨʫʢʮʽʡ ï 12,51%, 

ʪʝʭʥʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦʾ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ï 5,43%.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʥʦʾ ʝʢʦʣʦʛʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʦʮʽʥʢʠ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

- ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ ʧʨʠʜʦʨʦʞʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʤʦʞʝ ʩʧʨʷʤʦʚʫʚʘʪʠʩʴ 43,08 % ʚʧʣʠʚʫ 

ʜʽʷʣʴʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ (ʚʧʣʠʚ ʥʘ ʟʤʽʥʠ ʩʪʘʥʫ ʙʽʦʪʠ ʩʢʣʘʜʘʻ 26,22 %, ʥʘ 

ʟʤʽʥʠ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ï 16,86 %) ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʢʣʘʜʦʚʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʙʣʠʟʫ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ. ʊʦʙʪʦ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʙʽʦʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʨʠʜʦʨʦʞʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ʜʽʷʣʴʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ ʥʘ ʜʦʚʢʽʣʣʷ ʻ ʜʦʮʽʣʴʥʦʶ ʪʘ 

ʚʠʧʨʘʚʜʘʥʦʶ.  

- ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʩʠʩʪʝʤʠ 

çɸɼʉè ʥʘ ʜʦʚʢʽʣʣʷ ʤʘʶʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʭʦʜʽʚ ʟ ʝʢʦʣʦʛʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ 

ʧʦʣʦʪʥʘ (ʟʽ ʟʥʘʯʝʥʥʷʤ 29,14 %) ʪʘ ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʭʦʜʽʚ ʟ ʝʢʦʣʦʛʽʟʘʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʟʽ ʟʥʘʯʝʥʥʷʤ 21,42 %) ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʥʝʩʢʫ. 
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ʉʚʝʨʜʣʦʚ ɹ. ʉ. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

 

ʂʆʄʇʃɽʂʉʅɸ ʇʆʈɯɺʅʗʃʔʅɸ ɹɸɻɸʊʆʌɸʂʊʆʈʅɸ ʆʎɯʅʂɸ 

ʇʈɯʆʈʀʊɽʊʅʆʉʊɯ ɿɸʍʆɼɯɺ ʑʆɼʆ ʇɯɼɺʀʑɽʅʅʗ ɽʂʆʃʆɻɯʏʅʆɰ 

ɹɽɿʇɽʂʀ ʇʆɺʆɼɾɽʅʅʗ ɿ ɺʀʉʆʂʆʄɯʅɽʈɸʃɯɿʆɺɸʅʀʄʀ 

ʐɸʍʊʅʀʄʀ ɺʆɼɸʄʀ ʅɸ ʇʈʀʂʃɸɼɯ ʐɸʍʊʅʀʍ ɺʆɼ ʉʊɸɺʂɸ-

ʅɸʂʆʇʀʏʋɺɸʏɸ ʋ ɹ. ʉɺʀʉʊʋʅʆɺɸ 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʚ ʋʂʈʅɼɯɽʇ ʤʝʪʦʜʦʣʦʛʽʻʶ 

ʢʦʤʧʣʝʢʩʥʦʾ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ 

ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʠʩʪʝʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʜʘʧʪʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ [1ï

6], ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʨʦʟʫʤʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʤʠ ʰʘʭʪʥʠʤʠ 

ʚʦʜʘʤʠ, ʱʦ ʘʢʫʤʫʣʶʶʪʴʩʷ ʚ ʩʪʘʚʢʫ-ʥʘʢʦʧʠʯʫʚʘʯʽ ʫ ʙ. ʉʚʠʩʪʫʥʦʚʘ. 

ʈʦʟʛʣʷʥʫʪʦ ʜʚʘ ʚʘʨʽʘʥʪʠ ʚʽʜʚʝʜʝʥʥʷ ʘʢʫʤʫʣʴʦʚʘʥʠʭ ʰʘʭʪʥʠʭ ʚʦʜ (ʨʝʛʫʣʴʦʚʘʥʝ 

ʩʢʠʜʘʥʥʷ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʰʘʭʪʥʠʭ ʚʦʜ ʫ ʨ. ɯʥʛʫʣʝʮʴ ʪʘ ʚʽʜʚʝʜʝʥʥʷ ʮʠʭ ʚʦʜ ʫ 

ʏʦʨʥʝ ʤʦʨʝ ʟʘʢʨʠʪʠʤ ʪʨʫʙʦʧʨʦʚʦʜʦʤ) ʽ ʯʦʪʠʨʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʦʧʨʽʩʥʝʥʥʷ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ ʟʽ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʘʢʫʤʫʣʴʦʚʘʥʠʭ ʫ ʩʪʘʚʢʫ-ʥʘʢʦʧʠʯʫʚʘʯʽ ʰʘʭʪʥʠʭ ʚʦʜʘʭ. 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʦʮʽʥʢʠ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʤʠ ʰʘʭʪʥʠʤʠ ʚʦʜʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. ɿʚ'ʷʟʢʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʽʻʨʘʨʭʽʾ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʬʘʢʪʦʨʘʤʠ ʚʧʣʠʚʽʚ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ ʝʣʝʤʝʥʪʘʤʠ, 

ʬʘʢʪʦʨʘʤʠ ʡ ʫʤʦʚʘʤʠ ʜʦʚʢʽʣʣʷ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ.  
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ʈʠʩʫʥʦʢ 1 ï ɼʝʢʦʤʧʦʟʠʮʽʷ ʟʘʜʘʯʽ ʚʠʙʦʨʫ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʭʦʜʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʤʠ ʰʘʭʪʥʠʤʠ ʚʦʜʘʤʠ ʩʪʘʚʢʘ-ʥʘʢʦʧʠʯʫʚʘʯʘ ʙ. ʉʚʠʩʪʫʥʦʚʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʧʦʙʫʜʦʚʘʥʦʾ ʽʻʨʘʨʭʽʾ (ʨʠʩ.1) ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʤʘʪʨʠʮʴ 

ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ, ʷʢʝ ʧʨʦʚʦʜʠʣʦʩʴ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʯʦʪʠʨʴʦʭ ʝʢʩʧʝʨʪʽʚ, 

ʚʠʟʥʘʯʝʥʦ ʛʣʦʙʘʣʴʥʽ ʧʨʽʦʨʠʪʝʪʠ ʧʦʨʽʚʥʶʚʘʥʠʭ ʟʘʭʦʜʽʚ (ʨʠʩ. 2). ɿʘʛʘʣʴʥʘ ʫʟʛʦʜʞʝʥʽʩʪʴ 

ʦʮʽʥʦʢ ʧʨʽʦʨʠʪʝʪʽʚ ʦʢʨʝʤʠʭ ʝʢʩʧʝʨʪʽʚ ʜʣʷ ʚʩʽʻʾ ʽʻʨʘʨʭʽʾ ʩʢʣʘʜʘʻ ʚʽʜ 0,02 ʜʦ 0,0246, ʱʦ 

ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʘʤ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ. 

 

ʈʠʩʫʥʦʢ 2 ï ɻʣʦʙʘʣʴʥʽ ʧʨʽʦʨʠʪʝʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʤʠ ʰʘʭʪʥʠʤʠ ʚʦʜʘʤʠ 

 

ʅʘ ʜʫʤʢʫ ʚʩʽʭ ʝʢʩʧʝʨʪʽʚ ʥʘʡʥʠʞʯʠʡ ʧʨʽʦʨʠʪʝʪ ʦʜʝʨʞʘʚ ʤʝʪʦʜ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ. 

ʑʦʜʦ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʦʜʥʦʩʪʘʡʥʦʾ ʜʫʤʢʠ ʥʝʤʘʻ. ʆʪʨʠʤʘʥʦ ʪʘʢʽ ʫʟʘʛʘʣʴʥʝʥʽ ʧʨʽʦʨʠʪʝʪʠ: 
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ʚʠʤʦʨʦʞʫʚʘʥʥʷ ï 18,13 %, ʨʝʛʫʣʴʦʚʘʥʝ ʚʽʜʚʝʜʝʥʥʷ ʜʦ ʨʽʯʢʠ ʟ ʨʦʟʙʘʚʣʝʥʥʷʤ ʧʨʽʩʥʦʶ 

ʚʦʜʦʶ ï 18,06 %, ʪʝʨʤʽʯʥʝ ʦʧʨʽʩʥʝʥʥʷ 17,54 %, ʥʘʥʦʬʽʣʴʪʨʘʮʽʷ ï 17,44 %, ʚʽʜʚʝʜʝʥʥʷ 

ʪʨʫʙʦʧʨʦʚʦʜʦʤ ʜʦ ʏʦʨʥʦʛʦ ʤʦʨʷ ï 16,45 %.  

ʋʩʽ ʟʘʭʦʜʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʦʧʨʽʩʥʝʥʥʷ, 

ʥʝʤʦʞʣʠʚʦ ʨʝʘʣʽʟʫʚʘʪʠ ʙʝʟ ʜʦʜʘʪʢʦʛʦ ʚʽʜʚʝʜʝʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʟʥʘʯʥʠʭ 

ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʫʪʠʣʽʟʘʮʽʾ ʫʪʚʦʨʶʚʘʥʠʭ ʦʩʘʜʽʚ, ʪʦʤʫ ʥʘ ʾʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʞʥʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʫ ʩʝʨʝʜʥʴʦ- ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʥʦʾ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ, ʧʨʠʜʘʪʥʠʤ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʫ ʢʦʨʦʪʢʽ ʪʝʨʤʽʥʠ ʚʠʟʥʘʯʝʥʦ ʟʘʭʽʜ ʟ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʚʽʜʚʝʜʝʥʥʷ 

ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʰʘʭʪʥʠʭ ʚʦʜ ʜʦ ʨʽʯʢʠ ʟ ʨʦʟʙʘʚʣʝʥʥʷʤ ʧʨʽʩʥʦʶ ʚʦʜʦʶ. ɿ ʤʝʪʦʶ 

ʚʠʙʦʨʫ ʥʘʡʧʨʽʦʨʠʪʝʪʥʽʰʦʛʦ ʚʘʨʽʘʥʪʫ ʟʘʭʦʜʫ ʟʨʦʙʣʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʽʩʥʫʶʯʦʛʦ ʨʝʞʠʤʫ 

ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʩʢʠʜʘʥʥʷ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʰʘʭʪʥʠʭ ʚʦʜ ʽʟ ʩʪʘʚʢʘ-ʥʘʢʦʧʠʯʫʚʘʯʘ 

ʙ. ʉʚʠʩʪʫʥʦʚʘ ʫ ʨ. ɯʥʛʫʣʝʮʴ ʟ ʜʚʦʤʘ ʘʣʴʪʝʨʥʘʚʥʠʤʠ, ʷʢʽ ʤʦʛʣʠ ʙ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʷʢʦʩʪʽ ʚʦʜʠ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ ʪʘ ʚʠʤʦʛʘʤ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ.  

ʅʘ ʨʠʩʫʥʢʫ 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʝʢʦʤʧʦʟʠʮʽʶ ʟʘʜʘʯʽ ʚʠʙʦʨʫ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʨʝʞʠʤʫ 

ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʩʢʠʜʘʥʥʷ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʰʘʭʪʥʠʭ ʚʦʜ ʟ ʙ. ʉʚʠʩʪʫʥʦʚʘ ʜʦ 

ʨ. ɯʥʛʫʣʝʮʴ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʚʘʨʽʘʥʪʽʚ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʩʫʧʫʪʥʽ ʥʝʛʘʪʠʚʥʽ ʚʧʣʠʚʠ ʜʣʷ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʫ ʨ. ɼʥʽʧʨʦ 

ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʢʠʜʘʥʥʷ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ ʫ ʚʝʨʭʽʚôʷ ʨ. ɯʥʛʫʣʝʮʴ ʢʘʥʘʣʦʤ ɼʥʽʧʨʦ-

ɯʥʛʫʣʝʮʴ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʟʙʽʣʴʰʝʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʟ ʂʘʨʘʯʫʥʽʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʧʦʙʫʜʦʚʘʥʦʾ ʽʻʨʘʨʭʽʾ ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʪʨʠ ʝʢʩʧʝʨʪʠ. ʂʽʥʮʝʚʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ (ʨʠʩ. 4) ʚʽʜʦʙʨʘʞʘʶʪʴ ʫʟʛʦʜʞʝʥʫ ʜʫʤʢʫ ʮʠʭ 

ʝʢʩʧʝʨʪʽʚ, ʟʘʛʘʣʴʥʘ ʫʟʛʦʜʞʝʥʽʩʪʴ ʩʭʝʤʠ ʩʢʣʘʜʘʻ 0,02801. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʧʨʽʦʨʠʪʝʪ ʤʘʻ ʚʘʨʽʘʥʪ ʨʝʞʠʤʫ ʟ ʧʦʜʦʚʞʝʥʠʤ 

ʧʝʨʽʦʜʦʤ ʩʢʠʜʘʥʥʷ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʰʘʭʪʥʠʭ ʚʦʜ ʪʘ ʦʟʜʦʨʦʚʯʦʶ ʧʨʦʤʠʚʢʦʶ 

(43,66 %), ʯʠʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʷʢ ʥʝʧʝʨʝʚʠʱʝʥʥʷ ʬʦʥʦʚʦʾ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʫ ʧʝʨʽʦʜ 

ʩʢʠʜʘʥʥʷ, ʪʘʢ ʽ ʟʜʽʡʩʥʝʥʥʷ ʦʟʜʦʨʦʚʯʦʾ ʧʨʦʤʠʚʢʠ ʫ ʧʝʨʽʦʜ ʟʨʦʰʝʥʥʷ. 
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ʈʠʩʫʥʦʢ 3 ï ɼʝʢʦʤʧʦʟʠʮʽʷ ʟʘʜʘʯʽ ʚʠʙʦʨʫ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʨʝʞʠʤʫ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʩʢʠʜʘʥʥʷ 

ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʰʘʭʪʥʠʭ ʚʦʜ ʟ ʙ. ʉʚʠʩʪʫʥʦʚʘ ʜʦ ʨ. ɯʥʛʫʣʝʮʴ 

 

 

ʈʠʩʫʥʦʢ 4 ï ɻʣʦʙʘʣʴʥʽ ʧʨʽʦʨʠʪʝʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʝʞʠʤʽʚ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʩʢʠʜʘʥʥʷ 

ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʰʘʭʪʥʠʭ ʚʦʜ ʟ ʙ. ʉʚʠʩʪʫʥʦʚʘ ʜʦ ʨ. ɯʥʛʫʣʝʮʴ 

 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʦʙʨʘʥʦʛʦ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ, ʽʻʨʘʨʭʽʡ ʨʝʞʠʤʫ 

ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʩʢʠʜʘʥʥʷ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʰʘʭʪʥʠʭ ʚʦʜ ʽʟ ʩʪʘʚʢʘ-ʥʘʢʦʧʠʯʫʚʘʯʘ 

ʙ. ʉʚʠʩʪʫʥʦʚʘ  ʟʘʙʝʟʧʝʯʠʪʴ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ ʜʽʣʷʥʮʽ 

ʨ. ɯʥʛʫʣʝʮʴ ʥʠʞʯʝ ʤʽʩʮʷ ʩʢʠʜʘʥʥʷ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʚʠʤʦʛ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ 

ʥʠʞʯʝʨʦʟʪʘʰʦʚʘʥʠʭ ʜʽʣʷʥʢʘʭ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ʧʨʦʚʦʜʠʤʳʭ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʩʫʜʦʭʦʜʩʪʚʚʘ // ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ: ʧʨʦʙʣʝʤʠ ʽ ʰʣʷʭʠ 

ʚʠʨʽʰʝʥʥʷ: IV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢ. - ʧʨʘʢʪ. ʢʦʥʬʝʨʝʥʮʽʷ. ɸʣʫʰʪʘ, 8-12 ʚʝʨʝʩʥʷ 2008 ʨ.: 

ɿʙ. ʥʘʫʢ. ʩʪ. ʫ 2-ʭ ʪ. / ʋʢʨʅɼɯɽʇ. ï ʍ.: ʈʘʡʜʝʨ, 2008. ï ʊ. 1. ï ʉ. 281ï288. 

2. ɸʥʠʱʝʥʢʦ ʃ.ʗ. ʋʧʨʘʚʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʛʠʜʨʦʠʥʞʝʥʝʨʥʳʭ ʨʘʙʦʪ, 

ʧʨʦʚʦʜʠʤʳʭ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʩʫʜʦʭʦʜʩʪʚʚʘ // ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ: ʧʨʦʙʣʝʤʠ ʽ ʰʣʷʭʠ 

31,01

25,33

43,66

˾ˤм ς˱ ͫͤͯΌ;͙͚ ͔͙ͪ͗ͣ 
͙ͫ͒͊ͤͤ͟Ύ ˤ˸̊ˤ ͘ ͍ͦ͒ͦͪͦ͘;ͦΌ 
͙͍ͨͪͦͣͦ͟Ό

˾ˤн ς˾ ͔͙͗ͣ ͘ ͍͔͙ͨͦ͒ͦ͗ͤͣ 
͔ͨͪͦ͒ͦͣ͜ ͙ͫ͒͊ͤͤ͟Ύ ˤ˸̊ˤ ͔͋͘ 
͍ͦ͒ͦͪͦ͘;ͦ͝ ͙͍͙ͨͪͦͣ͟

˾ˤо ς˾ ͔͙͗ͣ ͘ ͍͔͙ͨͦ͒ͦ͗ͤͣ 

͔ͨͪͦ͒ͦͣ͜ ͙ͫ͒͊ͤͤ͟Ύ ˤ˸̊ˤ ͘ 
͍ͦ͒ͦͪͦ͘;ͦΌ ͙͍ͨͪͦͣͦ͟Ό
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ʋɼʂ 504.4.054:504.064.2 

 

ɸʥʽʱʝʥʢʦ ʃ. ʗ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ.; 

ʉʚʝʨʜʣʦʚ ɹ. ʉ. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

 

ɹɸɻɸʊʆʂʈʀʊɽʈɯɸʃʔʅɸ ʂʆʄʇʃɽʂʉʅɸ ʆʎɯʅʂɸ ɺʇʃʀɺɯɺ ɯ 

ʋʇʈɸɺʃɯʅʅʗ ɽʂʆʃʆɻɯʏʅʆʖ ɹɽɿʇɽʂʆʖ ɺʆɼʆɻʆʉʇʆɼɸʈʉʔʂʀʍ 

ʉʀʉʊɽʄ ʄɽʊʆɼɸʄʀ ʉʀʉʊɽʄʅʆɻʆ ɸʅɸʃɯɿʋ 

 

ɺʦʜʦʛʦʩʧʦʜʘʨʩʴʢʘ ʩʠʩʪʝʤʘ (ɺɻʉ) ï ʮʝ ʢʦʤʧʣʝʢʩ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ, ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ 

(ʢʘʩʢʘʜʠ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʩʫʜʥʦʚʽ ʰʣʷʭʠ, ʩʪʘʚʢʠ-ʥʘʢʦʧʠʯʫʚʘʯʽ, ʚʦʜʦʩʭʦʚʠʱʘ, 

ʜʥʦʧʦʛʣʠʙʣʶʚʘʣʴʥʽ ʨʦʙʦʪʠ, ʜʝʤʧʽʥʛ ̌ʨʫʥʪʫ, ʟʘʨʝʛʫʣʶʚʘʥʥʷ ʘʙʦ ʧʝʨʝʨʦʟʧʦʜʽʣ ʩʪʦʢʫ, 

ʩʢʠʜʠ ʩʪʽʯʥʠʭ ʚʦʜ ʪʦʱʦ), ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɺɻʉ ʚʧʣʠʚʘʻ ʥʘ ʜʦʚʢʽʣʣʷ. ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʮʽʥʢʠ ʪʘʢʦʛʦ ʚʧʣʠʚʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʛʦʣʦʚʥʘ ʚʟʘʻʤʦʜʽʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʽʞ ʩʧʦʨʫʜʘʤʠ ʪʘ ʩʝʨʝʜʦʚʠʱʝʤ (ʛʽʜʨʦʩʬʝʨʘ), ʷʢʝ ʟʘʟʥʘʻ ʽʩʪʦʪʥʠʭ 

ʧʨʠʨʦʜʥʠʭ ʢʦʣʠʚʘʥʴ ʪʘ ʤʽʥʣʠʚʦʩʪʽ, ʘ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʽʚ ʤʦʞʫʪʴ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠʩʴ ʥʘ 

ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ, ʚʢʣʶʯʘʶʯʠ ʦʩʦʙʣʠʚʦ ʮʽʥʥʽ ʫʛʽʜʜʷ ʪʘ ʪʝʨʠʪʦʨʽʾ ʩʫʩʽʜʥʽʭ ʜʝʨʞʘʚ. ʊʦʤʫ 

ʜʣʷ ʘʜʝʢʚʘʪʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʽʩʥʫʶʯʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʨʦʮʝʜʫʨ (ʆɺʅʉ, ʆɺɼ, ʉɽʆ) ʦʮʽʥʢʠ 

ʽʤʦʚʽʨʥʠʭ ʚʧʣʠʚʽʚ ʧʣʘʥʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʜʦʚʢʽʣʣʷ, ʚʠʧʨʘʚʜʘʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ, 

ʟʘʭʦʜʽʚ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷ ʤʦʞʣʠʚʠʤ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʘʤ ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʰʢʦʜʠ ʜʦʚʢʽʣʣʶ 

ʚ ʋʂʈʅɼɯɽʇ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʦʮʽʥʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ 

ʪʘʢʠʭ ʩʧʦʨʫʜ [1-12]. 

ʅʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʚʠʢʦʥʘʥʦ ʰʣʷʭʦʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ɺɻʉ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ ʚʟʘʻʤʦʜʽʶʯʠʭ ʽ 

ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʩʢʣʘʜʦʚʠʭ ʚʧʣʠʚʽʚ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ ʨʦʟʨʦʙʣʷʪʠ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʦʙôʻʢʪʽʚ ɺɻʉ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʨʽʰʝʥʥʷ 

ʙʫʣʘ ʙʝʟʩʫʤʥʽʚʥʦʶ, ʧʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʦʮʽʥʦʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʦʯʥʽʩʪʴ ʽ ʜʦʢʘʟʦʚʽʩʪʴ ʧʨʠʡʥʷʪʠʭ ʩʫʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʚʠʙʫʜʫʚʘʪʠ ʩʪʨʘʪʝʛʽʶ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ. ɿ ʮʽʻʶ ʤʝʪʦʶ 

ʧʦʥʷʪʪʷ çʚʧʣʠʚè, ʱʦ ʦʧʠʩʫʻ ʚʟʘʻʤʦʜʽʶ ʩʫʙôʻʢʪʘ ʪʘ ʦʙôʻʢʪʘ ʚʧʣʠʚʫ, ʤʦʜʝʣʶʻʪʴʩʷ ʫ 
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ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʠ, ʜʦ ʷʢʦʾ ʚʢʣʶʯʘʻʪʴʩʷ ʙʣʦʢ ʟʚʦʨʦʪʥʠʭ ʟʚôʷʟʢʽʚ, ʯʝʨʝʟ ʷʢʽ ʤʦʞʣʠʚʝ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ [5ï7, 10]. ʎʝʥʪʨʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʪʨʫʢʪʫʨʠ ʻ 

ʧʝʨʚʠʥʥʽ ʪʘ ʚʪʦʨʠʥʥʽ, ʽʥʽʮʽʡʦʚʘʥʽ ʥʘʩʣʽʜʢʘʤʠ ʧʝʨʚʠʥʥʠʭ, ʧʨʦʮʝʩʠ ʚʧʣʠʚʽʚ. ʈʦʟʨʦʙʣʝʥʦ 

ʪʘʙʣʠʮʽ ʤʦʞʣʠʚʠʭ ʧʝʨʚʠʥʥʠʭ ʽ ʚʪʦʨʠʥʥʠʭ ʚʧʣʠʚʽʚ ʜʣʷ ʨʽʟʥʠʭ ʟʘ ʢʣʘʩʘʤʠ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ. ʅʘ ʙʘʟʽ ʨʦʟʨʦʙʣʝʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʝʪʦʜʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʜʞʝʨʝʣʘ, ʬʘʢʪʦʨʠ, ʧʨʦʮʝʩʠ, ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʽʚ, ʚʠʷʚʣʷʶʪʴʩʷ ʢʣʶʯʦʚʽ ʚʧʣʠʚʠ ʪʘ 

ʧʨʦʧʦʥʫʶʪʴʩʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʜʽʻʚʠʤʠ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʩʪʨʫʢʪʫʨʠ ʚʧʣʠʚʫ, ʽ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʘ ʩʪʨʘʪʝʛʽʷ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʟʜʽʡʩʥʶʚʘʥʦʾ ʪʘ ʧʣʘʥʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʨʘʤʢʘʭ 

ɺɻʉ. 

ʇʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ɺɻʉ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʤʥʦʞʠʥʘ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʪʘ ʚʟʘʻʤʦʜʽʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʧʽʜʩʠʩʪʝʤ ʨʽʟʥʦʾ ʬʽʟʠʯʥʦʾ ʷʢʦʩʪʽ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʥʝʧʦʜʽʣʴʥʝ ʮʽʣʝ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʦʶ ʩʢʣʘʜʥʦʾ ʬʫʥʢʮʽʾ. 

ʌʫʥʢʮʽʷ ʩʠʩʪʝʤʠ ï ʾʾ ʚʘʞʣʠʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʷʢ 

ʧʨʠʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʩʠʩʪʝʤʠ. 

ɺʘʞʣʠʚʠʤʠ ʧʦʥʷʪʪʷʤʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ, ʻ ʧʦʥʷʪʪʷ 

çʤʝʪʘè ʪʘ çʮʽʣʴè ʩʠʩʪʝʤʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʘʜʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ï ʮʝ ʽʜʝʘʣʴʥʝ 

ʩʧʨʷʤʫʚʘʥʥʷ, ʜʦʩʷʛʥʝʥʥʷ ʷʢʦʛʦ ʫ ʧʨʦʛʥʦʟʥʠʡ ʧʝʨʽʦʜ ʥʝʤʦʞʣʠʚʝ, ʘʣʝ ʜʦ ʷʢʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʙʝʟʧʝʨʝʨʚʥʦ ʥʘʙʣʠʞʘʪʠʩʴ. ʎʽʣʴ (ʮʽʣʽ)ï ʢʽʥʮʝʚʠʡ ʥʘʩʣʽʜʦʢ, ʜʦʩʷʛʥʝʥʥʷ ʷʢʦʛʦ 

ʤʦʞʣʠʚʝ ʚ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʦʚʠʤ ʨʘʤʢʘʤ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ(ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʡ, ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʠʡ ʯʠ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʧʨʦʛʥʦʟʠ),ʟ 

ʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʟʘʢʣʘʜʝʥʽ ʚ ʩʠʩʪʝʤʫ. ʈʦʟʨʽʟʥʷʪʠ ʮʽ ʧʦʥʷʪʪʷ ʜʫʞʝ ʚʘʞʣʠʚʦ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʢʦʣʝʢʪʠʚʥʦʤʫ, ʟʦʢʨʝʤʘ ʝʢʩʧʝʨʪʥʦʤʫ, ʧʨʠʡʥʷʪʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʘ 

ʢʦʨʝʢʪʥʽʩʪʴ ʬʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʾʾ ʜʦʩʷʛʥʝʥʥʷ. 

ɼʣʷ ʫʪʦʯʥʝʥʦʾ ʦʮʽʥʢʠ ʚʽʨʦʛʽʜʥʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʨʠʪʝʨʽʾ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʚʝʜʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʢʨʠʪʝʨʽʾʚ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʟʘʜʘʯʘʭ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʚʠʙʦʨʫ ʚʘʨʽʘʥʪʘ ʧʣʘʥʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʡ ʙʠ ʥʘʡʙʽʣʴʰʝ 

ʚʽʜʧʦʚʽʜʘʚ ʦʟʥʘʯʝʥʽʡ ʮʽʣʽ. 

ɺ ʟʘʜʘʯʘʭ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ ʘʥʘʣʽʟʦʤ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʮʽʣʴ ʫʪʦʯʥʶʻʪʴʩʷ 

ʢʽʣʴʢʦʤʘ ʢʨʠʪʝʨʽʷʤʠ ʘʙʦ ʩʫʙʢʨʠʪʝʨʽʷʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʦʮʝʜʫʨʠ ʆɺʅʉ, ʆɺɼ, ʉɽʆ ʨʝʘʣʽʟʫʚʘʪʠ 

ʜʝʢʽʣʴʢʦʤʘ ʟʘʜʘʯʘʤʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ, 

ʩʫʙʢʨʠʪʝʨʽʾ, ʢʨʠʪʝʨʽʾ ʪʘ ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʬʦʨʤʫʣʶʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʮʽʣʽ ʦʮʽʥʢʠ, ʘ 

ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʪʘʢʠʭ ʟʘʜʘʯ ʧʨʝʜʩʪʘʚʣʷʻ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ 

(ʉɽɹ) ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ. 
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ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʉɽɹ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʙʽʥʦʚʘʥʠʡ 

(ʚʝʨʙʘʣʴʥʠʡ ʽ ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ) ʤʝʪʦʜ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʚ ʷʢʦʤʫ ʧʦʻʜʥʘʥʦ ʨʦʟʨʽʟʥʝʥʽ 

ʯʘʩʪʢʦʚʽ ʦʮʽʥʢʠ ʚʧʣʠʚʽʚ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʪʘ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʧʨʦʮʝʜʫʨʠ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʥʘ ʧʽʜʩʪʘʚʽ ʚʝʨʙʘʣʴʥʠʭ ʦʮʽʥʦʢ. ɽʢʦʣʦʛʽʯʥʽ ʟʘʜʘʯʽ ʤʦʜʝʣʶʶʪʴ ʫ ʚʠʛʣʷʜʽ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʽʻʨʘʨʭʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʛʘʪʴʦʭ ʢʨʠʪʝʨʽʾʚ, ʚʢʣʶʯʘʶʯʠ 

ʝʢʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʪʨʘʥʩʢʦʨʜʦʥʥʽ ʘʩʧʝʢʪʠ; ʥʘ ʧʽʜʩʪʘʚʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʬʦʨʤʫʶʪʴʩʷ 

ʤʘʪʨʠʮʽ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʩʢʣʘʜʦʚʠʭ ʚʧʣʠʚʽʚ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʽʦʨʠʪʝʪʠ ʩʝʨʝʜ ʚʩʽʭ 

ʦʜʥʦʨʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʻʨʘʨʭʽʾ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʫ ʟʘʜʘʯʘʭ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʽʚ ʽ ʫʧʨʘʚʣʽʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ ʊ. ʉʘʘʪʽ [13], ʘʜʘʧʪʦʚʘʥʠʡ 

ʜʣʷ ʟʘʜʘʯ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ. ɸʜʘʧʪʘʮʽʷ ʚʠʢʦʥʘʥʘ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʘʣʛʦʨʠʪʤʫ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʤʝʪʦʜʘ, ʤʦʜʝʣʝʡ ʪʠʧʦʚʠʭ ʽʻʨʘʨʭʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʪʘʙʣʠʮʴ ʚʠʟʥʘʯʝʥʴ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʚôʷʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʽʻʨʘʨʭʽʡ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʰʢʘʣʠ ʚʽʜʥʦʩʥʦʾ 

ʚʘʞʣʠʚʦʩʪʽ ʬʘʢʪʦʨʽʚ[6, 7, 12]. 

ʎʽ ʨʦʟʨʦʙʢʠ ʚʨʘʭʦʚʘʥʽ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫʢʪʽ, ʷʢʠʡ ʩʢʦʤʧʽʣʴʦʚʘʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʾ ʫʪʠʣʽʪʠ Qt Creator, ʚʝʨʩʽʷ ʙʽʙʣʽʦʪʝʢʠ Qt 5.9.8; ʣʽʮʝʥʟʽʷ GPL. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʙʽʣʴʰʦʩʪʽ ʨʘʥʽʰʝ ʨʦʟʨʦʙʣʝʥʠʭ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʛʨʘʤ ʫ ʩʪʚʦʨʝʥʦʤʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫʢʪʽ ʧʝʨʝʜʙʘʯʝʥʘ ʧʦʙʫʜʦʚʘ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʽʻʨʘʨʭʽʡ ʜʣʷ ʧʨʘʢʪʠʯʥʦ 

ʥʝʦʙʤʝʞʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʨʽʚʥʶʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʪʘ ʚʨʘʭʦʚʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ; ʧʨʠ ʧʦʙʫʜʦʚʽ 

ʽʻʨʘʨʭʽʾ ʪʘ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫʩʽ ʧʨʦʤʽʞʥʽ ʢʨʦʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʦʚʝʨʪʘʪʠʩʷ ʜʦ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʽʚ ʘʥʘʣʽʟʫ ʽ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʥʘʣʽʟʫ; ʧʘʨʘʣʝʣʴʥʦ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʘʥʘʣʽʟʫ ʧʝʨʝʜʙʘʯʝʥʦ ʟʘʧʦʚʥʝʥʥʷ 

ʚʝʨʙʘʣʴʥʦʾ ʪʘʙʣʠʮʽ ʟʚôʷʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʽʻʨʘʨʭʽʾ, ʱʦ ʩʫʪʪʻʚʘ ʩʧʨʦʱʫʻ ʚʠʟʥʘʯʝʥʥʷ 

ʩʢʣʘʜʫ ʧʽʜʩʠʩʪʝʤ ʽʻʨʘʨʭʽʾ ʪʘ ʩʪʫʧʝʥʶ ʧʝʨʝʚʘʛʠ ʝʣʝʤʝʥʪʽʚ ʢʦʞʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʧʨʠ ʾʭ 

ʧʦʧʘʨʥʦʤʫ ʧʦʨʽʚʥʷʥʥʽ.  
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʆɺɽɼɯʅʂʀ ɸʄɽʈʀʎɯʗ - 241 ʏʆʈʅʆɹʀʃʔʉʔʂʆɻʆ 

ʇʆʍʆɼɾɽʅʅʗ ʋ ʅɸɺʂʆʃʀʐʅʔʆʄʋ ʉɽʈɽɼʆɺʀʑɯ  

 

ʇʨʠ ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ ʙʣʠʞʥʷ ʟʦʥʘ ʘʚʘʨʽʾ (10 - 100 ʢʤ) ʙʫʣʘ ʩʠʣʴʥʦ ʟʘʙʨʫʜʥʝʥʘ 

ʧʘʣʠʚʥʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʠʧʘʜʽʥʴ, ʟʦʢʨʝʤʘ239, 240Pu ʽ 241Am, ʫ ʚʠʛʣʷʜʽ 

ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʭ ʩʣʽʜʽʚ: ʟʘʭʽʜʥʦʛʦ, ʧʽʚʥʽʯʥʦʛʦ ʽ ʧʽʚʜʝʥʥʦʛʦ (ʨʠʩ.1).  

                                                                                                                                                                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʙʣʽʞʥʴʦʾ 30-ʢʤ ʟʦʥʠ ʘʚʘʨʽʡʥʦʾ ʏɸɽʉ ʧʘʣʠʚʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ 
239, 240Pu, 241Am (ʪʨʘʚʝʥʴ 1986 ʨ.) [1] 

ʉʭʦʞʘ ʢʘʨʪʠʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʙʣʠʞʥʴʦʾ ʟʦʥʠ ʏɸɽʉ 239 + 240 Pu (ʨʠʩ.2) ʙʫʣʘ 

ʦʪʨʠʤʘʥʘ ʚ 1991-1992 ʨʦʢʘʭ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʢʘʬʝʜʨʠ ɸɽʉ ʆʜʝʩʴʢʦʛʦ ʧʦʣʽʪʝʭʥʽʯʥʦʛʦ 

ʽʥʩʪʠʪʫʪʫ (ʟʘʨʘʟ ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʆʜʝʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè) ʧʨʠ ʧʨʦʚʝʜʝʥʽ 
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ʢʦʤʧʣʝʢʩʫ ʨʦʙʽʪ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʫʪʦʯʥʝʥʥʷ ʨʘʜʽʘʮʽʡʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 10-ʢʤ ʟʦʥʠ 

ʏɸɽʉ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ, ʚʠʢʠʥʫʪʠʤʠ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʧʨʠ ʘʚʘʨʽʾ, ʫ ʪ.ʯ. 

ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʧʘʣʠʚʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʚʠʧʘʜʽʥʴ [2].  

 

ʈʠʩʫʥʦʢ 2. ï ʂʦʥʪʫʨ ʨʦʟʧʦʜʽʣʫ 239 + 240 Pu ʟʘ ʧʠʪʦʤʦʶ ʘʢʪʠʚʥʽʩʪʶ (ʂʠ/ʢʛ) ʧʦ ʪʝʨʠʪʦʨʽʾ 

ʙʣʠʞʥʴʦʾ ʟʦʥʠ ʏɸɽʉ (10 ʢʤ), ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʜʘʥʠʤʠ ʆʇɯ [2] 

 

ʊʨʝʙʘ ʩʢʘʟʘʪʠ, ʱʦ ʪʘʢʽ ʨʘʜʽʦʥʫʢʣʽʜʠ, ʷʢ 95Zr, 95Nb, 99Mo, 141,144ʉʝ, 154,155Eu, 

237,239Np, 238-242Pu, 241,243Am, 242,244Cm, ʙʫʣʠ ʚʠʢʠʥʫʪʽ ʟ ʘʚʘʨʽʡʥʦʛʦ ʙʣʦʢʫ ʪʽʣʴʢʠ ʫ ʩʢʣʘʜʽ 

ʧʘʣʠʚʥʠʭ ʯʘʩʪʠʥʦʢ.  

ɿ ʧʣʠʥʦʤ ʯʘʩʫ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ 

ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ, ʩʪʘʻ Ŭ-ʘʢʪʠʚʥʠʡ 241Am, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʚ 

ʷʜʝʨʥʦʤʫ ʨʝʘʢʪʦʨʽ ʧʨʠ ʟʘʭʦʧʣʝʥʥʽ ʥʝʡʪʨʦʥʘ ʫʨʘʥʦʤ-238 ʽ ʡʦʛʦ ʨʦʟʧʘʜʽ  ʧʦ ʣʘʥʮʶʞʢʫ 

239Pu - 240Pu - 241Pu - 241Am. 

ɸʤʝʨʠʮʽʡ - ʮʝ ʻʜʠʥʠʡ ʟ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʫ ʷʢʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʟ ʯʘʩʦʤ. ɿʘʛʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ 241Am ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦʩʷʛʥʝ 

ʤʘʢʩʠʤʫʤʫ ʚ 2058 ʨʦʮʽ, ʧʽʩʣʷ ʯʦʛʦ ʧʦʯʥʝ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʚʘʪʠʩʷ (ʨʠʩ.3). ʎʝ ʧʽʢʦʚʝ 

ʟʥʘʯʝʥʥʷ ʥʝʚʝʣʠʢʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʚʠʥʥʠʤʠ ʨʽʚʥʷʤʠ 241Pu. ɿʛʦʜʦʤ, 241Am ʙʫʜʝ 

ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʤ ʟ ʨʝʰʪʠ ʯʦʨʥʦʙʠʣʴʩʴʢʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʭʦʯʘ ʽ ʟ ʥʝʟʥʘʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ [3]. 
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ʈʠʩʫʥʦʢ 3 ï ɸʢʪʠʚʥʽʩʪʴ ʯʦʨʥʦʙʠʣʴʩʴʢʠʭ ʜʦʚʛʦʞʠʚʫʯʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʯʝʨʝʟ ʨʦʢʠ ʧʽʩʣʷ ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ [3] 

 

ɽʢʦʣʦʛʽʯʥʘ ʥʝʙʝʟʧʝʢʘ, ʚʠʢʣʠʢʘʥʘ  ʟʘʙʨʫʜʥʝʥʥʷʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

241Am, ʷʢ ʨʘʟ ʽ ʦʙʫʤʦʚʣʝʥʘ ʟʨʦʩʪʘʥʥʷʤ ʡʦʛʦ ʘʢʪʠʚʥʦʩʪʽ ʟ ʯʘʩʦʤ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʝʡ 241ɸm / 241Pu ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʗʢʱʦ ʚʽʜʨʘʟʫ ʞ ʧʽʩʣʷ ʘʚʘʨʽʾ ʚ 

1986 ʨʦʮʽ ʚʦʥʦ ʩʪʘʥʦʚʠʣʦ  0,13 Ñ 0,03, ʪʦ ʟʘ ʥʘʩʪʫʧʥʽ 30 ʨʦʢʽʚ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʠʚʩʷ 

ʚ 20 ʨʘʟʽʚ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʧʘʜʫ 241ʈu ʽ ʥʘʢʦʧʠʯʝʥʥʷ 241ɸm [4]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʝʣʠʢʠʡ ʧʝʨʽʦʜ ʥʘʧʽʚʨʦʟʧʘʜʫ ʘʤʝʨʠʮʽʶ-241 (432 ʨʦʢʠ), 

ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʘ ʪʘ ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʘ ʧʨʦʙʣʝʤʘ ʡʦʛʦ ʜʽʾ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ 

ʣʶʜʠʥʫ ʙʫʜʝ ʘʢʪʫʘʣʴʥʦʶ ʥʘ ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʱʝ ʙʘʛʘʪʦ ʨʦʢʽʚ. ɸʤʝʨʠʮʽʡ 

ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ˇʨʫʥʪʫ. ʆʜʥʘʢ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʟʦʪʦʧʽʚ 

ʧʣʫʪʦʥʽʶ, ʨʫʭʣʠʚʽʩʪʴ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 4-15%, ʨʫʭʣʠʚʽʩʪʴ 241Am ʽʩʪʦʪʥʦ ʚʠʱʝ (~ 30%), ʱʦ 

ʟʙʽʣʴʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʡʦʛʦ ʧʦʧʘʜʘʥʥʷ ʧʦ ʭʘʨʯʦʚʠʭ ʣʘʥʮʶʞʢʘʭ ʚ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ [4]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʚ ʙʣʠʞʥʽʡ ʟʦʥʽ ʏɸɽʉ [2,5] ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʽʥʪʝʥʩʠʚʥʫ ʚʝʨʪʠʢʘʣʴʥʫ ʽ ʩʣʘʙʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʾʭ ʤʽʛʨʘʮʽʶ, ʫ ʪ.ʯ. 241Am ʪʘ ʽʟʦʪʦʧʽʚ 

ʧʣʫʪʦʥʽʶ. 

ɺʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʙʣʠʟʴʢʦ 50% ʘʢʪʠʚʥʦʩʪʽ 241Am ʽ 238-240 Pu ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʛʣʠʙʠʥʽ 0 - 10 ʩʤ, ʪʦʙʪʦ ʚ ʦʙʣʘʩʪʽ ʘʢʪʠʚʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ: 

- ʧʽʩʣʷʘʚʘʨʽʡʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜʥʦʶ ʚʟʘʻʤʦʜʽʻʶ 

ʘʪʤʦʩʬʝʨʥʠʭ ʷʚʠʱ ʟ ʣʘʥʜʰʘʬʪʘʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʨʝʣʴʻʬʦʤ ʤʽʩʮʝʚʦʩʪʽ, ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʣʦʶ ʜʠʥʘʤʽʢʦʶ; 
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- ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʾ, ʷʢʘ ʙʫʣʘ ʟʘʙʨʫʜʥʝʥʘ 

ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ, ʚ ʧʝʨʰʽ ʨʦʢʠ ʧʽʩʣʷ ʘʚʘʨʽʾ (~ 5 ʨʦʢʽʚ) ʥʝ ʚʥʦʩʷʪʴ 

ʟʥʘʯʠʤʦʛʦ ʚʥʝʩʢʫ ʚ ʧʝʨʝʨʦʟʧʦʜʽʣ (ʤʽʛʨʘʮʽʶ ʽ ʥʘʢʦʧʠʯʝʥʥʷ) ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. 

ʄʦʞʥʘ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʾʭ ʚʧʣʠʚ ʧʦʯʥʝ ʧʦʤʽʪʥʦ ʧʨʦʷʚʣʷʪʠʩʷ ʥʝ ʨʘʥʽʰʝ, ʥʽʞ ʯʝʨʝʟ 10 - 15 

ʨʦʢʽʚ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʩʮʝʚʦʩʪʽ ʩʪʘʥʫʪʴ ʛʦʣʦʚʥʠʤʠ ʽ 

ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʨʘʜʽʘʮʽʡʥʫ ʦʙʩʪʘʥʦʚʢʫ ʚ ʟʦʥʽ, ʱʦ ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʘʚʘʨʽʾ. 

ɼʦʚʛʠʡ ʯʘʩ ʚʚʘʞʘʣʦʩʷ, ʱʦ ʚʘʞʢʽ ʨʘʜʽʦʘʢʪʠʚʥʽ ʽʟʦʪʦʧʠ, ʪʘʢʽ ʷʢ ʪʨʘʥʩʫʨʘʥʦʚʽ 

ʝʣʝʤʝʥʪʠ, ʥʝ ʤʦʛʣʠ ʧʝʨʝʤʽʱʘʪʠʩʷ ʚ ʨʘʜʽʦʘʢʪʠʚʥʽʡ ʭʤʘʨʽ ʧʽʩʣʷ ʯʦʨʥʦʙʠʣʴʩʴʢʦʾ ʘʚʘʨʽʾ 

ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ. 

ɸʣʝ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʚʽʪʴ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʏɸɽʉ, 

ʚʠʷʚʣʷʶʪʴʩʷ ʨʘʜʽʦʥʫʢʣʽʜʠ ʯʦʨʥʦʙʠʣʴʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʫ ʪ.ʯ. ʚʘʞʢʠʡ 241ɸm, ʷʢʽ 

ʙʣʘʛʦʧʦʣʫʯʥʦ ʧʦʜʦʣʘʣʠ ʧʦ ʧʦʚʽʪʨʶ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ ʽ ʚʠʧʘʣʠ ʥʘ ʧʦʚʝʨʭʥʶ ʟʝʤʣʽ [6]. 

ʎʝ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʜʠʥʘʤʽʢʠ ʘʢʪʠʚʥʦʩʪʽ 

ʪʨʘʥʩʫʨʘʥʦʚʠʭ ʽʟʦʪʦʧʽʚ ʥʝ ʪʽʣʴʢʠ ʚ ʟʦʥʽ ʚʽʜʯʫʞʝʥʥʷ ʏɸɽʉ, ʘ ʡ ʚ ʽʥʰʠʭ, ʥʘʚʽʪʴ ʜʘʣʝʢʠʭ 

ʨʝʛʽʦʥʘʭ, ʷʢʽ ʧʽʜʧʘʣʠ ʧʽʜ ʚʧʣʠʚ ʯʦʨʥʦʙʠʣʴʩʴʢʦʾ ʘʚʘʨʽʾ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʩʢʘʟʘʥʦʛʦ ʚʠʱʝ ʱʦʜʦ 241Am, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, 

ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʮʴʦʛʦ ʨʘʜʽʦʥʫʢʣʽʜʘ ʚ ʜʦʚʢʽʣʣʽ ʟʘʣʠʰʘʪʠʤʫʪʴʩʷ 

ʘʢʪʫʘʣʴʥʠʤʠ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. 

ʍʦʯʘ ʚ ʜʘʥʠʡ ʯʘʩ ʪʨʘʥʩʫʨʘʥʦʚʽ ʝʣʝʤʝʥʪʠ ʤʘʶʪʴ ʥʝʟʥʘʯʥʫ ʨʘʜʽʦʣʦʛʽʯʥʫ 

ʟʥʘʯʠʤʽʩʪʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 90Sr  ʽ 137Cs, ʧʦʜʘʣʴʰʽ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʚʠʱʘʪʴ ʪʦʯʥʽʩʪʴ 

ʧʨʦʛʥʦʟʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʥʘʡʙʽʣʴʰ ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʧʣʘʥʽ 

(ʚʽʜ ʩʦʪʝʥʴ ʜʦ ʪʠʩʷʯ ʨʦʢʽʚ). 

ʈʘʜʽʦʝʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʷʢʽ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʚʧʣʠʚ ʚʠʢʠʜʽʚ ʽ 

ʩʢʠʜʽʚ ɸɽʉ, ʧʦʚʠʥʥʽ ʩʧʠʨʘʪʠʩʷ ʥʘ ʧʝʨʝʚʽʨʝʥʫ ʥʘ ʧʨʘʢʪʠʮʽ ʤʝʪʦʜʦʣʦʛʽʶ 

ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ (ʈɽʄ ɸɽʉ). ʊʽʣʴʢʠ ʪʘʢʠʤ ʰʣʷʭʦʤ ʤʦʞʥʘ ʙʫʜʝ 

ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʦʚʽʨʥʽ, ʧʨʝʜʩʪʘʚʥʠʮʴʢʽ ʽ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʽʚʥʦʾ ʪʦʯʥʦʩʪʽ ʧʨʠ 

ʚʠʤʽʨʘʭ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ. 

ʄʝʪʦʜʦʣʦʛʽʷ ʈɽʄ ɸɽʉ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʪʠʧʠ ʣʘʥʜʰʘʬʪʽʚ, ʛʝʦʭʽʤʽʶ ʣʘʥʜʰʘʬʪʽʚ ʽ ʪ.ʧ.), ʤʽʛʨʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʤʝʪʝʦʫʤʦʚʠ, ʩʪʦʢʠ, ʛʝʦʭʽʤʽʯʥʽ ʙʘʨ'ʻʨʠ, 

ʤʽʩʮʷ ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʪ.ʧ.) ʽ ʽʥʰʽ ʯʠʥʥʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʘʜʽʘʮʽʡʥʠʡ ʚʧʣʠʚ ʥʘ 

ʥʘʩʝʣʝʥʥʷ ʽ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʅʘʫʢʦʚʦʶ ʦʩʥʦʚʦʶ ʤʝʪʦʜʦʣʦʛʽʾ ʈɽʄ 

ɸɽʉ ʤʘʻ ʙʫʪʠ ʚʯʝʥʥʷ ʧʨʦ ʝʢʦʩʠʩʪʝʤʠ ʽ ʛʝʦʭʽʤʽʾ ʣʘʥʜʰʘʬʪʽʚ. 
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ʊʘʢʘ ʤʝʪʦʜʦʣʦʛʽʷ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʚ ʆʇɯ ʽ ʘʧʨʦʙʦʚʘʥʘ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʚʝʜʝʥʥʽ 

ʈɽʄ ʥʘʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʧʦʨʫʜʞʫʚʘʥʦʾ ʆʜʝʩʴʢʦʾ ɸʊɽʎ, 

ɿʘʧʦʨʽʟʴʢʦʾ ɸɽʉ, ʱʦ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ, ʽ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ (ʜʦ ʽ ʧʽʩʣʷ ʘʚʘʨʽʾ) [2]. 

ʈɽʄ ʏɸɽʉ, ʧʨʦʚʝʜʝʥʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʆʇɯ ʚ ʜʦʘʚʘʨʽʡʥʠʡ ʽ ʧʽʩʣʷʘʚʘʨʽʡʥʠʡ 

ʧʝʨʽʦʜʠ ʟʘ ʻʜʠʥʦʶ ʤʝʪʦʜʦʣʦʛʽʻʶ, ʧʨʠʥʮʠʧʘʤʠ ʽ ʤʝʪʦʜʠʢʘʤʠ, ʧʽʜʪʚʝʨʜʞʫʻ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʽ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʽʜʭʦʜʽʚ, ʧʦʢʣʘʜʝʥʠʭ ʚ ʦʩʥʦʚʫ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʘʡʦʥʘʭ ʚʧʣʠʚʫ ɸɽʉ, ʷʢʠʡ ʤʘʻ ʰʠʨʦʢʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʶ, ʘ ʡʦʛʦ 

ʨʝʟʫʣʴʪʘʪʠ ʻ ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʤʠ ʽ ʜʦʩʪʦʚʽʨʥʠʤʠ.   

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ ʧʨʦʧʦʟʠʮʽʷ ʘʚʪʦʨʽʚ ʜʘʥʦʾ ʩʪʘʪʪʽ: ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʚʠʚʯʝʥʥʷ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʘʜʽʘʮʽʡʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚ ʧʽʩʣʷʘʚʘʨʽʡʥʠʡ ʧʝʨʽʦʜ ʧʨʦʚʦʜʠʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʈɽʄ ɸɽʉ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʫʚʘʪʠ 

ʦʙ'ʻʢʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ.  

ɼʦʪʨʠʤʫʶʯʠʩʴ ʪʘʢʦʾ ʤʝʪʦʜʦʣʦʛʽʾ, ʤʝʨʝʞʫ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʬʦʨʤʫʚʘʪʠ ʥʘ ʧʽʜʩʪʘʚʽ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʽʤʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ 

ʽ ʜʘʥʠʭ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʭʽʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘ ʨʦʟʧʦʜʽʣ ʧʦ 

ʪʝʨʠʪʦʨʽʾ ʨʽʟʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʩʪʘʥʮʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʜʠʥʘʤʽʢʠ ʟʤʽʩʪʫ, ʨʦʟʧʦʜʽʣʫ ʽ ʤʽʛʨʘʮʽʾ 

ʪʨʘʥʩʫʨʘʥʦʚʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʚ ˇʨʫʥʪʘʭ, ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʚ ʽʥʰʠʭ ʦʙôʻʢʪʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ 30-ʢʤ ʟʦʥʽ ʚʽʜʯʫʞʝʥʥʷ, ʟʘ ʦʩʥʦʚʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʟʷʪʠ ʤʝʨʝʞʫ ʧʫʥʢʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʩʬʦʨʤʦʚʘʥʫ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʈɽʄ ʏɸɽʉ ʚ ʜʦʘʚʘʨʽʡʥʠʡ ʧʝʨʽʦʜ [2], ʘ ʪʘʢʦʞ 

ʜʣʷ ʈɽʄ ʙʣʠʞʥʴʦʾ ʟʦʥʠ ʏɸɽʉ ʚ ʧʽʩʣʷʘʚʘʨʽʡʥʠʡ ʧʝʨʽʦʜ (ʨʠʩ.4), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʧʨʦʪʠʨʘʜʽʘʮʽʡʥʠʭ ʽ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ 

ʟʘʭʦʜʽʚ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʫ ʜʝʷʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʽʩʥʫʻ ʜʫʤʢʘ ʧʨʦ ʪʝ, ʱʦ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʨʘʥʩʫʨʘʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʚʨʷʜ ʯʠ ʚʥʝʩʫʪʴ ʩʫʪʪʻʚʽ ʧʦʧʨʘʚʢʠ ʜʦ ʧʨʦʛʨʘʤʠ 

ʨʘʜʽʦʣʦʛʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʪʝʨʠʪʦʨʽʡ, ʷʢʽ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʘʚʘʨʽʾ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʘʚʪʦʨʠ ʩʪʘʪʪʽ  ʚʚʘʞʘʶʪʴ, ʱʦ ʾʭ ʪʨʝʙʘ ʧʨʦʜʦʚʞʫʚʘʪʠ ʟʘʜʣʷ 

ʨʦʟʰʠʨʝʥʥʷ ʥʘʰʠʭ ʟʥʘʥʴ ʱʦʜʦ ʧʦʚʝʜʽʥʢʠ ʪʘʢʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 
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ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʨʘʜʽʫʩʦʤ 10 ʢʤ ʥʘʚʢʦʣʦ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ ʪʘ 

ʤʝʨʝʞʘ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʧʽʩʣʷʘʚʘʨʽʡʥʠʡ ʧʝʨʽʦʜ [2] 
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ɽʂʆʃʆɻɯʏʅɸ ʉʂʃɸɼʆɺɸ ɺʀʈʆɹʅʀʎʊɺɸ ʇɽʈʀʂʃɸɿʆʐʇɯʅɽʃʔʅʀʍ 

ɺʆɻʅɽʊʈʀɺɯɺ ɼʃʗ ʌʋʊɽʈʋɺɸʅʅʗ ʎɽʄɽʅʊʅʀʍ ʆɹɽʈʊʆɺʀʍ ʇɽʏɽʁ  

 

ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʦʛʥʝʪʨʠʚʽʚ ʜʣʷ ʮʝʤʝʥʪʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ. ʉʝʨʝʜ ʪʝʧʣʦʚʠʭ ʘʛʨʝʛʘʪʽʚ ʚ ʮʝʤʝʥʪʥʽʡ ʛʘʣʫʟʽ 

ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʦʙʝʨʪʦʚʽ ʧʝʯʽ, ʝʢʩʧʣʫʘʪʘʮʽʷ ʚʦʛʥʝʪʨʠʚʢʦʾ ʢʣʘʜʢʠ ʷʢʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʜʫʞʝ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ. ʂʨʽʤ ʭʽʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʦʜʫʢʪʦʤ ʚʠʧʘʣʫ 

ʬʫʪʝʨʽʚʢʘ ʩʭʠʣʴʥʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʥʘʧʨʫʛʠ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʧʝʨʝʧʘʜʦʤ 

ʪʝʤʧʝʨʘʪʫʨ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʦʤ ʤʝʭʘʥʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʪʠʩʢʫ ʢʦʨʧʫʩʫ ʧʝʯʽ, 

ʙʘʛʘʪʦʨʘʟʦʚʦ ʧʦʚʪʦʨʶʚʘʥʠʭ ʟʥʘʢʦʟʤʽʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʦʧʦʨʘʭ. ɼʦʚʛʦʚʽʯʥʽʩʪʴ 

ʬʫʪʝʨʽʚʢʠ ʦʙʝʨʪʦʚʠʭ ʧʝʯʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʴ (ʭʽʤʽʯʥʠʭ, 

ʪʝʨʤʽʯʥʠʭ, ʤʝʭʘʥʽʯʥʠʭ), ʷʢʽ ʜʽʶʪʴ ʥʘ ʚʦʛʥʝʪʨʠʚʢʠʡ ʤʘʪʝʨʽʘʣ ʬʫʪʝʨʽʚʢʠ.  

ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ, ʷʢʽ ʧʨʝʜ'ʷʚʣʷʶʪʴ ʜʦ ʚʦʛʥʝʪʨʠʚʢʠʭ ʚʠʨʦʙʽʚ ʜʣʷ ʬʫʪʝʨʽʚʢʠ 

ʦʙʝʨʪʦʚʠʭ ʧʝʯʝʡ: ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʪʘ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʢ, ʥʠʟʴʢʘ ʧʦʨʠʩʪʽʩʪʴ ʽ 

ʛʘʟʦʧʨʦʥʠʢʥʝʥʽʩʪʴ, ʧʽʜʚʠʱʝʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʠʨʘʥʥʷ, ʥʠʟʴʢʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʚʠʩʦʢʘ 

ʢʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ. ʇʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʬʫʪʝʨʽʚʢʫ ʧʝʯʽ ʜʽʻ ʭʽʤʽʯʥʘ ʢʦʨʦʟʽʷ ʟ ʙʦʢʫ 

ʨʦʟʧʣʘʚʫ ʮʝʤʝʥʪʫ, ʩʪʨʫʢʪʫʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʫʰʢʦʜʞʝʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ 

ʪʘ ʚʽʜʰʘʨʫʚʘʥʥʷ [1 ï 3].  

ɼʦʚʦʣʽ ʜʦʚʛʦ ʜʣʷ ʬʫʪʝʨʫʚʘʥʥʷ ʮʝʤʝʥʪʥʠʭ ʧʝʯʝʡ ʜʣʷ ʚʠʧʘʣʫ ʮʝʤʝʥʪʥʦʛʦ 

ʢʣʽʥʢʝʨʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʝʨʠʢʣʘʟʦʭʨʦʤʽʪʦʚʽ ʚʦʛʥʝʪʨʠʚʠ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʤʽʥʥʫ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʘ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʽʤʽʯʥʦʾ ʢʦʨʦʟʽʾ [4, 5].  

ɺ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʪʘʢʠʭ ʚʦʛʥʝʪʨʠʚʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʪʝʨʽʘʣʠ ʥʘ 

ʦʩʥʦʚʽ MgO. ʆʢʩʠʜ ʤʘʛʥʽʶ ʤʘʻ ʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ, ʚʦʣʦʜʽʻ ʚʠʩʦʢʦʶ 

ʩʪʽʡʢʽʩʪʶ ʜʦ ʣʫʞʥʠʭ ʬʣʶʩʽʚ ʽ ʰʣʘʢʽʚ.  

ɺʤʽʩʪ Cr2O3 ʫ ʤʘʪʝʨʽʘʣʠ ʢʦʣʠʚʘʚʩʷ ʫ ʤʝʞʘʭ 3 ï 18 %. ʅʘ ʜʽʘʛʨʘʤʽ ʩʪʘʥʫ MgO ï 

Cr2O3 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʨʦʟʯʠʥʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʩʧʦʣʫʢ (ʨʠʩ. 1), ʱʦ ʽ ʙʫʣʦ ʫʟʷʪʝ ʟʘ ʦʩʥʦʚʫ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʧʝʨʠʢʣʘʟʦʭʨʦʤʽʪʦʚʠʭ 

ʚʦʛʥʝʪʨʠʚʽʚ. 
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ʈʠʩʫʥʦʢ 1 ï ɼʽʘʛʨʘʤʘ ʩʪʘʥʫ ʩʠʩʪʝʤʠ MgO ï Cr2O3 [6] 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʨʷʜ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʠʢʣʘʟʦʭʨʦʤʽʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʜʣʷ ʬʫʪʝʨʽʚʢʠ ʦʙʝʨʪʦʚʠʭ ʮʝʤʝʥʪʥʠʭ ʧʝʯʝʡ, ʾʭ ʚʠʨʦʙʥʠʮʪʚʦ ʙʫʣʦ ʦʙʤʝʞʝʥʦ ʙʘʛʘʪʴʤʘ 

ʢʨʘʾʥʘʤʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʫʪʚʦʨʝʥʥʷʤ ʰʝʩʪʠʚʘʣʝʥʪʥʦʛʦ ʭʨʦʤʫ Cr6+ ʫ ʦʢʠʩʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʣʫʛʽʚ, ʷʢʠʡ ʤʘʻ ʘʣʝʨʛʝʥʥʽ ʪʘ ʢʘʥʮʝʨʦʛʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɿ 

ʚʦʛʥʝʪʨʠʚʫ Cr6+ ʧʦʪʨʘʧʣʷʻ ʚ ʮʝʤʝʥʪʥʠʡ ʢʣʽʥʢʝʨ, ʘ ʧʦʪʽʤ ʚ ʮʝʤʝʥʪ. ʇʽʜ ʯʘʩ ʢʦʥʪʘʢʪʫ ʟ 

ʪʘʢʠʤ ʮʝʤʝʥʪʦʤ ʻ ʨʠʟʠʢ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. ʊʘʢʦʞ, ʩʧʦʣʫʢʠ ʥʘ 

ʦʩʥʦʚʽ ʰʝʩʪʠʚʘʣʝʥʪʥʦʛʦ ʭʨʦʤʫ ʻ ʪʦʢʩʠʯʥʠʤʠ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʫʤʦʚ 

ʫʪʠʣʽʟʘʮʽʾ.  

ʆʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʠʢʣʘʟʦʭʨʦʤʽʪʦʚʠʭ ʚʦʛʥʝʪʨʠʚʽʚ ʩʪʘʣʦ ʨʫʰʽʡʥʦʶ 

ʩʠʣʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʦʛʥʝʪʨʠʚʽʚ ʟ ʧʦʜʽʙʥʠʤʠ ʘʙʦ 

ʢʨʘʱʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ.  

ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʧʝʨʠʢʣʘʟʦʭʨʦʤʽʪʦʚʠʤ ʤʘʪʝʨʽʘʣʘʤ, ʦʩʪʘʥʥʽ 20 ʨʦʢʽʚ ʜʣʷ 

ʬʫʪʝʨʽʚʢʠ ʮʝʤʝʥʪʥʠʭ ʦʙʝʨʪʦʚʠʭ ʧʝʯʝʡ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʠʢʣʘʟʦʰʧʽʥʝʣʴʥʽ 

ʚʦʛʥʝʪʨʠʚʠ. ʎʽ ʤʘʪʝʨʽʘʣʠ ʧʨʦʡʰʣʠ ʜʝʢʽʣʴʢʘ ʝʚʦʣʶʮʽʡʥʠʭ ʝʪʘʧʽʚ: 

- ʤʘʪʝʨʽʘʣʠ ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʧʽʥʝʣʽ in situ, ʷʢʘ 

ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʧʘʣʫ ʚʦʛʥʝʪʨʠʚʫ, 

- ʤʘʪʝʨʽʘʣʠ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʧʝʨʝʜʥʴʦ 

ʩʬʦʨʤʦʚʘʥʦʾ ʰʧʽʥʝʣʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ, 

- ʤʘʪʝʨʽʘʣʠ ʪʨʝʪʴʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʷʢ ʧʦʧʝʨʝʜʥʴʦ 

ʩʬʦʨʤʦʚʘʥʦʾ ʰʧʽʥʝʣʽ, ʪʘʢ ʽ ʰʧʽʥʝʣʽ in situ. 
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ʅʘ ʞʘʣʴ ʧʝʨʠʢʣʘʟʦʰʧʽʥʝʣʴʥʽ ʚʦʛʥʝʪʨʠʚʠ ʪʨʝʪʴʦʛʦ ʧʦʢʦʣʽʥʥʷ ʥʝ ʽʜʝʘʣʴʥʘ ʟʘʤʽʥʘ 

ʧʝʨʠʢʣʘʟʦʭʨʦʤʽʪʦʚʠʤ ʤʘʪʝʨʽʘʣʘʤ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʟʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʫʤʦʚʘʭ 

ʪʝʧʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ.  

ɸʣʶʤʦʤʘʛʥʝʟʽʘʣʴʥʘ ʰʧʽʥʝʣʴ (MgAl2O4) ʙʫʣʘ ʦʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʰʧʽʥʝʣʝʡ. ɺ ʩʠʩʪʝʤʽ MgO ï Al2O3 ʰʧʽʥʝʣʴ ʻ ʻʜʠʥʦʶ ʢʦʤʧʣʝʢʩʥʦʶ ʩʧʦʣʫʢʦʶ ʟʽ 

ʩʪʝʭʽʦʤʝʪʨʠʯʥʠʤ ʚʤʽʩʪʦʤ 28,2 % MgO ʪʘ 71,8 % Al2O3 (ʨʠʩ. 2). ʋ ʚʠʨʦʙʥʠʮʪʚʽ 

ʧʝʨʠʢʣʘʟʦʰʧʽʥʝʣʴʥʠʭ ʚʦʛʥʝʪʨʠʚʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʧʽʥʝʣʽ ʟʽ ʚʤʽʩʪʦʤ MgO ʙʽʣʴʰ ʥʽʞ 

28 % ʪʘ ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ MgO : MgAl2O4 = 1 : 1. 

 

 

ʈʠʩʫʥʦʢ 2 ï ɼʽʘʛʨʘʤʘ ʩʪʘʥʫ ʩʠʩʪʝʤʠ MgO ï Al2O3 [7] 

 

ɸʣʶʤʦʤʘʛʥʝʟʽʘʣʴʥʘ ʰʧʽʥʝʣʴ ʫ ʜʦʩʣʽʜʥʠʢʽʚ ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʟʘʚʜʷʢʠ 

ʩʚʦʾʤ ʫʥʽʢʘʣʴʥʠʤ ʢʦʤʙʽʥʘʮʽʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ: ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʣʘʚʣʝʥʥʷ, 

ʟʥʘʯʥʦʶ ʪʚʝʨʜʽʩʪʶ, ʧʽʜʚʠʱʝʥʦʶ ʭʽʤʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ, ʦʧʦʨʫ ʜʦ ʚʽʜʰʘʨʫʚʘʥʥʷ, ʛʽʜʨʘʪʘʮʽʾ 

ʪʘ ʜʽʾ ʣʫʛʽʚ [1]. ɺʚʝʜʝʥʥʷ ʰʧʽʥʝʣʽ, ʷʢ ʜʨʫʛʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʜʦ ʧʝʨʠʢʣʘʟʫ ʟʥʘʯʥʦ 

ʧʦʢʨʘʱʫʻ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʠʢʣʘʟʦʰʧʽʥʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʘʢʦʞ 

ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʨʠʢʣʘʟʦʰʧʽʥʝʣʴʥʠʭ ʚʦʛʥʝʪʨʠʚʽʚ ʻ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʶ.  

ɯ ʩʴʦʛʦʜʥʽ ʜʦʩʣʽʜʥʠʢʠ ʥʝ ʧʨʠʧʠʥʷʶʪʴ ʨʦʙʦʪʫ ʥʘʜ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ 

ʧʝʨʠʢʣʘʟʦʰʧʽʥʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʷʢʠʭ ʻ ʧʽʜʚʠʱʝʥʥʷ ʩʪʨʦʢʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʝʨʪʦʚʠʭ ʮʝʤʝʥʪʥʠʭ ʧʝʯʝʡ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʝʨʝʞʝʥʥʷ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʪʦʙʪʦ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʭʦʣʦʩʪʠʡ ʭʽʜ ʧʽʜ ʯʘʩ ʟʘʧʫʩʢʫ ʧʝʯʽ ʪʘ 

ʧʽʜ ʯʘʩ ʟʫʧʠʥʮʽ ʧʝʯʽ ʥʘ ʨʝʤʦʥʪ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʨʤʦ- ʪʘ ʢʦʨʦʟʽʡʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
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ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʠʢʣʘʟʦʰʧʽʥʝʣʴʥʠʭ 

ʚʦʛʥʝʪʨʠʚʽʚ ʜʦ ʩʢʣʘʜʫ ʰʠʭʪʠ ʧʽʜ ʯʘʩ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʜʘʶʪʴ ʨʽʟʥʽ ʤʦʜʠʬʽʢʫʶʯʠ 

ʜʦʙʘʚʢʠ, ʥʘʧʨʠʢʣʘʜ, ZrO2 [8, 9] ʘʙʦ TiO2 [10, 11]. 

ɯʥʰʠʡ ʢʦʤʧʦʥʝʥʪ ʟʽ ʩʪʨʫʢʪʫʨʦʶ ʰʧʽʥʝʣʽ, ʷʢʠʡ ʚʚʦʜʷʪʴ ʜʦ ʧʝʨʠʢʣʘʟʫ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʪʝʨʤʦʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ, ʮʝ ʛʝʨʮʠʥʽʪ ï ʻʜʠʥʘ ʩʪʘʙʽʣʴʥʘ 

ʩʧʦʣʫʢʘ ʚ ʩʠʩʪʝʤʽ FeO ï Al2O3 (ʨʠʩ. 3).  

 

ʈʠʩʫʥʦʢ 3 ï ɼʽʘʛʨʘʤʘ ʩʪʘʥʫ ʩʠʩʪʝʤʠ FeO ï Al2O3 [12] 

 

ɻʝʨʮʠʥʽʪ ʤʦʞʝ ʙʫʪʠ ʩʠʥʪʝʟʦʚʘʥʦ ʫ ʭʦʜʽ ʪʚʝʨʜʦʬʘʟʥʦʾ ʨʝʘʢʮʽʾ ʘʙʦ ʧʣʘʚʣʝʥʥʷ. 

ʊʘʢʦʞ ʻ ʩʧʨʦʙʠ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʠʥʪʝʟʫ ʛʝʨʮʠʥʽʪʫ ʟʦʣʴ-ʛʝʣʴ ʤʝʪʦʜʦʤ 

[13].  

ʄʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʛʝʨʮʠʥʽʪʫ ʤʘʶʪʴ ʚʽʜʤʽʥʥʽ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʛʥʫʯʢʽʩʪʴ, 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʪʘ ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ ʫ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ [14].  

ʇʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʰʧʽʥʝʣʝʡ ʫ ʩʢʣʘʜʽ ʚʦʛʥʝʪʨʠʚʫ, ʥʘʧʨʠʢʣʘʜ, 

ʘʣʶʤʦʟʘʣʽʟʠʩʪʦʾ (ʛʝʨʮʠʥʽʪ) ʪʘ ʘʣʶʤʦʤʘʛʥʝʟʽʘʣʴʥʦʾ, ʩʧʨʠʷʻ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʫʪʚʦʨʝʥʥʶ ʨʽʚʥʦʤʽʨʥʦʾ ʧʘʚʫʪʠʥʥʦʾ ʤʽʢʨʦʧʦʨʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʦʛʦ 

ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʮʠʭ ʰʧʽʥʝʣʝʡ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʦʜʥʦʯʘʩʥʦʛʦ ʚʧʣʠʚʫ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽ ʤʝʭʘʥʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [15,16]. 

ɸʚʪʦʨʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʥʥʦʚʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʝʨʠʢʣʘʟʦʰʧʽʥʝʣʴʥʠʭ ʚʦʛʥʝʪʨʠʚʽʚ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ MgO ï Al2O3 ï FeO ï ʊʽʆ2. 

ɹʘʟʦʚʠʤ ʧʨʠʥʮʠʧʦʤ ʷʢʦʾ ʻ ʩʧʽʚʽʩʥʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʩʧʦʣʫʢ ʽʟ ʰʧʽʥʝʣʴʥʦʶ 

ʢʨʠʩʪʘʣʽʯʥʦʶ ʨʝʰʽʪʢʦʶ: ʫʣʴʚʦʰʧʽʥʝʣʴ, ʢʚʘʥʜʽʣʽʪ, ʘʣʶʤʦʤʘʛʥʝʟʽʘʣʴʥʘ ʰʧʽʥʝʣʴ ʪʘ 
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ʛʝʨʮʠʥʽʪ, ʪʘʢʦʞ ʧʦʧʫʪʥʦ ʤʦʞʫʪʴ ʩʠʥʪʝʟʫʚʘʪʠʩʷ ʛʝʡʢʝʣʽʪ, ʽʣʴʤʝʥʽʪ, ʪʽʘʣʽʪ, ʢʘʨʨʦʽʪ ʽ 

ʧʩʝʚʜʦʙʨʫʢʽʪ [17]. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʽʰʫʻʪʴʩʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʧʝʨʠʢʣʘʟʦʰʧʽʥʝʣʴʥʠʭ ʚʦʛʥʝʪʨʠʚʽʚ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʟʜʘʪʥʽʩʪʶ ʘʜʘʧʪʫʚʘʪʠ ʬʘʟʦʚʠʡ ʩʢʣʘʜ ʪʘ ʤʽʢʨʦʩʪʨʫʢʪʫʨʫ ʜʦ ʟʤʽʥ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʮʝʤʝʥʪʥʦʛʦ 

ʢʣʽʥʢʝʨʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʬʫʪʝʨʽʚʢʠ 

ʦʙʝʨʪʦʚʠʭ ʧʝʯʝʡ ʜʣʷ ʚʠʧʘʣʫ ʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ. 
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ɺʘʨʣʘʤʦʚ ɻ. ɹ.,  ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ.; 

ʈʦʤʘʥʦʚʘ ʂ. ʆ.,  ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ.; 

ʋ ʎʟʫʥʷʥʴ, ʘʩʧʽʨʘʥʪʢʘ; 

ʄʽʪʯʝʥʢʦ ɯ. ʆ. ʤʘʛʽʩʪʨʘʥʪ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ 

ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè, ʤ. ʂʠʾʚ 

 

ʂʆʄʇʃɽʂʉʅɯ ɿɸʉɸɼʀ ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɸʃʆɺʀʊʈɸʊʅʀʍ 

ʊɽʍʅʆʃʆɻɯʁ ɼʃʗ ʈɽɸɹɯʃɯʊɸʎɯɰ ɽʅɽʈɻɽʊʀʏʅʀʍ ʆɹôɭʂʊɯɺ 

 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʣʶʜʩʴʢʦʾ ʮʠʚʽʣʽʟʘʮʽʾ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʷʢ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʦʢʨʝʤʦ. ʆʩʦʙʣʠʚʦ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʧʦʪʨʽʙʥʽ 

ʫʟʠʤʢʫ, ʦʩʢʽʣʴʢʠ ʟʦʚʥʽʰʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʩʧʨʠʷʻ ʘʢʪʠʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ [1].  

ɺʽʜʦʤʦ, ʱʦ ʫ ʤʝʛʘʧʦʣʽʩʘʭ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʩʪʚʦʨʶʶʪʴʩʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʚʽʜ ʪʝʧʣʦ- ʝʥʝʨʛʦʛʝʥʝʨʫʶʯʠʭ ʦʙ`ʻʢʪʽʚ, ʥʘ ʷʢʠʭ ʛʦʣʦʚʥʠʤʠ 

ʻ ʢʦʪʝʣʴʥʽ ʫʩʪʘʥʦʚʢʠ. 

ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ, ʚʽʜʦʤʦ, ʱʦ ʧʝʨʚʠʥʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʥʘ ʮʠʭ 

ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʘʭ ʻ ʦʨʛʘʥʽʯʥʝ ʧʘʣʠʚʦ ʽ ʱʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʽ 

ʝʥʝʨʛʦʧʝʨʝʪʚʦʨʝʥʥʷ ʻ ʬʽʟʠʯʥʦ ʪʘ ʤʦʨʘʣʴʥʦ ʟʘʩʪʘʨʽʣʠʤ. ʆʢʨʽʤ ʥʠʟʴʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʮʽ 

ʦʙ`ʻʢʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ 

ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ [2]. 

ʇʽʜ ʯʘʩ ʝʥʝʨʛʦʚʠʨʦʙʥʠʮʪʚʘ ʪʘʢʽ ʦʙôʻʢʪʠ ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟʽ ʚʠʢʠʜʘʶʪʴ ʫ 

ʜʦʚʢʽʣʣʷ ʧʦʥʘʜ 60% ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʭʥʦʛʝʥʥʠʭ ʚʠʢʠʜʽʚ.  

ʊʦʤʫ ʟʘʜʘʯʘ ʟʥʠʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜ ʧʨʦʮʝʩʽʚ ʝʥʝʨʛʦʚʠʨʦʙʥʠʮʪʚʘ ʻ ʥʘʡʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʦʶ ʫ ʟʘʛʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʧʨʦʤʠʩʣʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʢʨʘʾʥʽ [3]. 

ʈʘʪʠʬʽʢʘʮʽʷ ʋʢʨʘʾʥʦʶ ʫ 2016ʨʦʮʽ ʫʤʦʚ ʇʘʨʠʟʴʢʦʛʦ ʧʨʦʪʦʢʦʣʫ (2015ʨ.) [4] ʱʦʜʦ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʘʢʪʫʘʣʽʟʫʶʪʴ ʧʠʪʘʥʥʷ 

ʧʨʠʡʥʷʪʪʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʢʨʝʪʥʠʭ ʜʽʡ, ʟʘʭʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʟʜʘʪʥʽ ʩʫʪʪʻʚʦ 

ʟʥʠʟʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʰʢʽʜʣʠʚʠʤʠ ʪʘ ʧʘʨʥʠʢʦʚʠʤʠ ʛʘʟʘʤʠ. 

 ɼʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʦʛʦ ʨʦʟʚʠʪʢʫ ʚʩʽʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ 

ʪʘ ʧʽʜʚʠʱʝʥʥʷ  ʨʽʚʥʷ  ʟʜʘʪʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʛʦʣʦʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʽʷʣʴʥʦʩʪʽ ʋʨʷʜʫ ʢʨʘʾʥʠ, ʱʦ 
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ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʝʨʞʘʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʱʦʜʦ ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʫ 

ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ [5-7], ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʷʢʠʭ ʚ ʋʢʨʘʾʥʽ ʻ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, 

ʝʥʝʨʛʝʪʠʢʘ ʽ ʪʨʘʥʩʧʦʨʪ. 

ɽʥʝʨʛʦʚʠʨʦʙʥʠʮʪʚʦ ʤʘʻ ʦʙôʻʢʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʧʝʚʥʽ  

ʦʩʦʙʣʠʚʦʩʪʽ ʩʚʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. ɼʽʷʣʴʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʘʢʩʽʦʤʘʭ ʽ ʧʨʠʥʮʠʧʘʭ, ʜʦʪʨʠʤʘʥʥʷ ʷʢʠʭ ʜʘʻ ʛʘʨʘʥʪʽʾ ʷʢʽʩʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʟ ʧʦʟʠʪʠʚʥʦʶ ʜʠʥʘʤʽʢʦʶ [8].  

ʇʝʨʰʘ ʘʢʩʽʦʤʘ: çɽʥʝʨʛʝʪʠʢʘ ï ʚʘʛʦʤʠʡ ʬʘʢʪʦʨ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʜʝʨʞʘʚʠè ʬʽʢʩʫʻ ʮʶ ʛʘʣʫʟʴ ʷʢ ʧʨʽʦʨʠʪʝʪʥʦʶ ʜʣʷ ʣʶʙʦʾ ʢʨʘʾʥʠ, ʱʦ ʧʨʘʛʥʝ ʩʘʤʦʩʪʽʡʥʦʩʪʽ 

ʪʘ ʨʦʟʚʠʪʢʫ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ.  

ɼʝʨʞʘʚʠ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʮʽʻʾ ʘʢʩʽʦʤʠ, ʟʘʚʞʜʠ ʤʘʶʪʴ ʧʝʨʝʚʘʛʠ ʽ 

ʛʘʨʘʥʪʽʾ ʫʩʧʽʰʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ.  

ɼʨʫʛʘ ʘʢʩʽʦʤʘ: çʊʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʝʥʝʨʛʦʚʠʨʦʙʥʠʮʪʚʘ ʧʦʚʠʥʥʽ ʚʠʧʝʨʝʜʞʘʪʠ 

ʩʫʤʘʨʥʠʡ ʪʝʤʧ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʫʩʽʭ ʛʘʣʫʟʝʡ ʜʝʨʞʘʚʠ ʨʘʟʦʤ ʫʟʷʪʠʭè ʟʘ 

ʩʚʦʻʶ ʩʫʪʪʶ ʜʠʢʪʫʻ ʦʜʥʦʯʘʩʥʦ ʘʣʛʦʨʠʪʤ ʪʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʙʝʟ ʢʨʠʟʦʚʦʛʦ 

ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʥʘ ʜʦʚʛʫ ʧʝʨʩʧʝʢʪʠʚʫ. ɼʦʪʨʠʤʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦʾ ʧʦʣʽʪʠʢʠ ʜʝʨʞʘʚʠ ʫ 

ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʜʨʫʛʦʾ ʘʢʩʽʦʤʠ ʛʘʨʘʥʪʫʻ ʫʩʧʽʰʥʠʡ ʨʦʟʚʠʪʦʢ ʙʫʜʴ-ʷʢʦʾ ʛʘʣʫʟʽ ʝʢʦʥʦʤʽʢʠ ʽ 

ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. 

ɺʠʟʥʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʜʘʥʠʭ ʘʢʩʽʦʤ ʧʨʠʚʦʜʠʪʴ ʜʦ ʣʦʛʽʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʫʤʦʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʥʝ ʪʽʣʴʢʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟʽ, ʘ ʽ ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ ʟʘ 

ʦʙôʻʢʪʠʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ. 

ʇʝʨʰʠʡ ʧʨʠʥʮʠʧ: çʇʨʠʥʮʠʧ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè ʟʦʙʦʚôʷʟʫʻ ʢʝʨʽʚʥʠʮʪʚʦ ʜʝʨʞʘʚʠ 

ʨʦʟʨʦʙʠʪʠ ʪʘ ʨʝʘʣʽʟʫʚʘʪʠ ʧʝʚʥʽ ʟʘʭʦʜʠ, ʚʘʞʝʣʽ ʪʘ ʟʘʢʦʥʠ ʱʦʜʦ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫʩʽʭ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ ʽ ʦʩʦʙʣʠʚʦ ʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟʽ. 

ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʦʛʦ ʧʨʠʥʮʠʧʫ ʥʝ ʦʟʥʘʯʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʣʘʥʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʘ ʟʦʙʦʚôʷʟʫʻ 

ʢʝʨʽʚʥʠʮʪʚʦ ʜʝʨʞʘʚʠ ʨʦʟʨʦʙʠʪʠ ʟʘʭʦʜʠ, ʧʨʦʛʨʘʤʠ ʽ ʟʘʢʦʥʠ, ʷʢʽ ʙ ʚʠʩʪʫʧʘʣʠ ʚʘʞʝʣʷʤʠ 

ʽ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ 

ʫ ʧʨʦʮʝʩʽ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʨʦʟʚʠʪʢʫ.  

ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟʽ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ 

ʛʘʨʘʥʪʦʚʘʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʽʥʰʠʭ ʛʘʣʫʟʝʡ, ʘ ʡ ʩʧʨʠʷʻ ʩʪʨʽʤʢʦʤʫ 

ʧʨʦʛʥʦʟʦʚʘʥʦʤʫ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʡ ʫ ʥʘʡʙʣʠʞʯʽʡ ʧʝʨʩʧʝʢʪʠʚʽ, 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʫʞʥʦʩʪʷʤʠ ʱʦʜʦ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʥʘʧʨʷʤʽʚ ʪʘ ʬʦʨʤ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʢʪʦʨʘ ʝʢʦʥʦʤʽʢʠ, ʩʪʠʤʫʣʶʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʨʫʜʦʚʦʾ ʟʘʡʥʷʪʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʽ ʩʦʮʽʘʣʴʥʦʾ 

ʩʬʝʨʠ. 
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ʅʘʩʪʫʧʥʠʤ ʣʦʛʽʯʥʠʤ ʟʘ ʧʝʨʰʠʤ ʚʠʩʪʫʧʘʻ ʜʨʫʛʠʡ ʧʨʠʥʮʠʧ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʛʘʣʫʟʽ: çʇʨʠʥʮʠʧ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠè, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʪʨʠʤʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤ ʟʘʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʦʚʢʽʣʣʷ ʫ ʩʪʘʥʽ, ʧʨʠʜʘʪʥʦʤʫ ʜʣʷ ʞʠʪʪʷ ʣʶʜʝʡ.  

ɼʘʥʠʡ ʜʨʫʛʠʡ ʧʨʠʥʮʠʧ ʚ ʜʝʨʞʘʚʽ ʧʦʚʠʥʝʥ ʨʝʘʣʽʟʫʚʘʪʠʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ ʚʠʜʦʤ: 

çʊʝʤʧ ʟʨʦʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʝʥʝʨʛʦʚʠʨʦʙʥʠʮʪʚʘ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʱʠʤ ʟʘ ʪʝʤʧ 

ʟʨʦʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚè. ɺʽʥ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʞʥʠʡ 

ʥʦʚʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʦʙôʻʢʪ ʧʨʠ ʚʚʝʜʝʥʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʧʦʚʠʥʝʥ ʤʘʪʠ ʨʽʚʝʥʴ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʱʝ, ʥʽʞ ʫ ʽʩʥʫʶʯʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʟʘ ʪʠʧʦʤ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙ`ʻʢʪʽʚ.  

ʅʦʚʘ ʝʥʝʨʛʦ-ʝʢʦʣʦʛʽʯʥʘ ʧʘʨʘʜʠʛʤʘ (ʅɽɽʇ) ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʘʥʘʣʽʟʽ ʽʩʥʫʶʯʦʛʦ ʩʪʘʥʫ ʣʶʜʩʴʢʦʾ ʮʠʚʽʣʽʟʘʮʽʾ [8,9] ʽ ʚʠʩʥʦʚʢʘʭ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʛʦʣʦʚʥʠʤ ʩʝʨʝʜ ʷʢʠʭ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʦʚʢʽʣʣʷ ʥʘ ʧʣʘʥʝʪʽ.  

ʃʶʜʩʴʢʘ ʮʠʚʽʣʽʟʘʮʽʷ ʥʘʙʣʠʟʠʣʘʩʷ ʚʧʨʠʪʫʣ ʜʦ ʛʣʦʙʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ ʥʘ ʧʣʘʥʝʪʽ - 

ɽʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʣʝʤʠ, ʚʽʜ ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʤʘʡʙʫʪʥʻ ʞʠʪʪʷ ʥʘ ɿʝʤʣʽ 

[10]. ɺʦʥʘ ʥʦʩʠʪʴ ʛʣʦʙʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʩʪʦʩʫʻʪʴʩʷ ʩʦʮʽʘʣʴʥʦʾ, ʦʩʚʽʪʥʴʦʾ, ʛʫʤʘʥʽʪʘʨʥʦʾ, 

ʝʢʦʥʦʤʽʯʥʦʾ, ʧʨʦʤʠʩʣʦʚʦʾ ʽ, ʦʩʦʙʣʠʚʦ, ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɿ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟʽ [2] ʟʨʦʟʫʤʽʣʦ, ʱʦ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʽ 

ʚʢʨʘʡ ʛʦʩʪʨʦʶ ʜʣʷ ʢʨʘʾʥʠ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʨʽʚʥʷ ʙʝʟʧʝʢʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʪʘʨʽʣʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʦʧʝʨʝʪʚʦʨʝʥʥʷ, 

ʟʥʠʞʝʥʥʷ ʧʠʪʦʤʠʭ ʪʘ ʚʘʣʦʚʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʰʢʽʜʣʠʚʠʭ ʽ ʧʘʨʥʠʢʦʚʠʭ 

ʛʘʟʽʚ, ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʟʦʣʠ ʪʘ ʥʝʜʦʧʘʣʫ ʪʚʝʨʜʦʛʦ ʧʘʣʠʚʘ, ʟʥʠʞʝʥʥʷ ʦʙôʻʤʽʚ ʟʦʣʦ- ʪʘ 

ʰʣʘʢʦʚʽʜʚʘʣʽʚ, ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʩʢʠʜʥʠʭ ʚʦʜ ʫ ʧʨʠʨʦʜʥʽ ʚʦʜʦʡʤʠʱʘ. 

ɿʨʦʟʫʤʽʣʦ,  ʱʦ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʘʢʪʫʘʣʴʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʟʘʜʘʯʽ ʧʦʢʨʘʱʝʥʥʷ 

ʩʠʪʫʘʮʽʾ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ ʛʘʣʫʟʽ ʽ ʚ ʢʨʘʾʥʽ ʥʘ ʜʘʥʦʤʫ ʽʩʪʦʨʠʯʥʦʤʫ ʝʪʘʧʽ ʤʦʞʣʠʚʦ 

ʜʝʢʽʣʴʢʦʤʘ ʰʣʷʭʘʤʠ. ɹʽʣʴʰ ʯʽʪʢʦ ʤʦʞʣʠʚʦ ʦʢʨʝʩʣʠʪʠ ʮʽ ʰʣʷʭʠ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟʽ. 

ʇʝʨʰʠʡ ʰʣʷʭ-ʙʫʜʽʚʥʠʮʪʚʦ ʥʦʚʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʟʘ ʩʫʯʘʩʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʟ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ. ʈʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʰʣʷʭʫ ʜʦʟʚʦʣʠʪʴ ʦʜʨʘʟʫ ʚʠʨʽʰʠʪʠ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʘʢʪʫʘʣʴʥʽ 

ʟʘʜʘʯʽ ʽ ʜʦʟʚʦʣʠʪʴ ʢʨʘʾʥʽ ʚʧʝʚʥʝʥʦ ʛʘʨʤʦʥʽʡʥʦ ʨʦʟʚʠʚʘʪʠʩʷ ʫ ʧʝʨʩʧʝʢʪʠʚʽ.  

ʆʜʥʘʢ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ ʰʣʷʭʫ ʧʦʪʨʽʙʥʦ ʚʨʘʭʫʚʘʪʠ ʦʙôʻʢʪʠʚʥʫ ʩʠʪʫʘʮʽʶ ʚ 

ʝʥʝʨʛʝʪʠʯʥʽʡ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ: 

1) ʙʽʣʴʰʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙ`ʻʢʪʽʚ ʢʨʘʾʥʠ ʧʨʠʚʘʪʠʟʦʚʘʥʽ ʽ ʚʽʜʩʫʪʥʷ ʤʦʞʣʠʚʽʩʪʴ 

ʜʝʨʞʘʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʾʭ ʜʽʷʣʴʥʽʩʪʶ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʛʣʦʙʘʣʴʥʠʭ ʟʘʜʘʯ, ʘ 
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ʥʘʚʽʪʴ ʥʝʤʦʞʣʠʚʦ ʚʠʨʽʰʫʚʘʪʠ ʯʠ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʛʽʦʥʘʣʴʥʽ ʽ ʣʦʢʘʣʴʥʽ ʧʨʦʝʢʪʠ ʟ 

ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ; 

2) ʫ ʜʝʨʞʘʚʠ ʚʽʜʩʫʪʥʷ ʛʣʦʙʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʽ ʥʝʤʘʻ ʞʦʜʥʠʭ ʜʽʻʚʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʧʦʢʨʘʱʝʥʥʷ ʽʩʥʫʶʯʦʾ ʩʠʪʫʘʮʽʾ; 

3) ʫ ʜʝʨʞʘʚʠ ʚʽʜʩʫʪʥʽ ʢʦʰʪʠ ʥʘ ʬʽʥʘʥʩʫʚʘʥʥʷ  ʨʦʟʨʦʙʢʠ ʽ ʨʝʘʣʽʟʘʮʽʾ ʛʣʦʙʘʣʴʥʠʭ 

ʧʨʦʝʢʪʽʚ ʟ ʧʦʢʨʘʱʝʥʥʷ ʩʠʪʫʘʮʽʾ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ ʩʬʝʨʽ, ʷʢʘ ʦʙ`ʻʜʥʫʻ ʧʘʣʠʚʥʽ, ʚʠʜʦʙʫʚʥʽ, 

ʧʝʨʝʨʦʙʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʦʙôʻʢʪʠ ʝʥʝʨʛʦʛʝʥʝʨʫʚʘʥʥʷ; 

4) ʦʪʨʠʤʘʥʥʷ ʟʘʢʦʨʜʦʥʥʠʭ ʽʥʚʝʩʪʠʮʽʡ, ʧʦʟʠʢ ʯʠ ʟʜʽʡʩʥʝʥʥʷ ʽʥʰʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʦʧʝʨʘʮʽʡ ʪʘʢʦʛʦ ʧʣʘʥʫ ʱʦʜʦ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʘʢʪʫʘʣʴʥʠʭ ʟʘʜʘʯ ʤʘʣʦʡʤʦʚʽʨʥʝ ʟ ʚʽʜʦʤʠʭ 

ʧʨʠʯʠʥ; 

5) ʧʨʦʜʘʞ ʘʙʦ ʧʝʨʝʜʘʯʘ ʚ ʦʨʝʥʜʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʟʘʢʦʨʜʦʥʥʠʤ ʬʽʨʤʘʤ ʪʘ 

ʢʦʨʧʦʨʘʮʽʷʤ ʥʝʤʦʞʣʠʚʘ ʡ ʥʝʙʝʟʧʝʯʥʘ ʚʪʨʘʪʦʶ ʩʧʦʯʘʪʢʫ ʝʥʝʨʛʝʪʠʯʥʦʾ, ʘ ʧʦʪʽʤ ʽ 

ʜʝʨʞʘʚʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ; 

6) ʧʝʨʽʦʜ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʪʝʥʜʝʨʥʽ ʧʨʦʮʝʜʫʨʠ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʦʥʘʚʮʷ ʧʨʦʝʢʪʫ 

ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʩʘʤ ʧʨʦʮʝʩ ʙʫʜʽʚʥʠʮʪʚʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʥʘʚʽʪʴ ʧʨʠ 

ʦʧʪʠʤʽʩʪʠʯʥʦʤʫ ʩʮʝʥʘʨʽʶ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 5-8 ʨʦʢʽʚ. 

ɼʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʧʝʨʰʦʛʦ ʰʣʷʭʫ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟʽ ʚʢʘʟʫʶʪʴ ʥʘ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʡʤʦʚʽʨʥʦʩʪʽ ʡʦʛʦ 

ʨʝʘʣʽʟʘʮʽʾ.  

ɼʨʫʛʠʡ ʰʣʷʭ ï ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʤʘʻ 

ʙʽʣʴʰ ʚʠʩʦʢʽ ʰʘʥʩʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʤʝʥʰʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ, ʦʜʥʘʢ ʮʽʣʘ 

ʥʠʟʢʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʰʣʷʭʫ ʥʝ ʧʦʢʨʘʱʫʻ ʨʽʚʝʥʴ 

ʡʤʦʚʽʨʥʦʩʪʽ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. 

ʊʨʝʪʽʡ ʰʣʷʭ ï ʟʜʽʡʩʥʝʥʥʷ ʪʝʨʤʽʥʦʚʦʾ ʪʘ ʰʚʠʜʢʦʦʢʫʧʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʛʦʣʦʚʥʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʩʠʩʪʝʤ ʪʘ ʧʨʠʩʪʨʦʾʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ, ʟʜʘʪʥʦʾ ʧʦʢʨʘʱʠʪʠ ʧʦʢʘʟʥʠʢʠ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʧʦʜʦʚʞʠʪʠ ʨʦʙʦʯʠʡ ʤʦʪʦʨʝʩʫʨʩ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ.  

ʇʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʰʣʷʭʫ ʜʦʮʽʣʴʥʦ ʚʚʝʩʪʠ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ ʛʘʣʫʟʽ 

ʝʢʦʥʦʤʽʯʥʽ ʚʘʞʝʣʽ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ, ʷʢʽ ʤʘʶʪʴ ʦʙôʻʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʟʜʘʪʥʽ 

ʯʘʩʪʢʦʚʦ ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʾ [11,12]. 

ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʰʣʷʭʫ ʨʝʘʙʽʣʽʪʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʤʘʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ 

ʧʝʨʝʜ ʽʥʰʠʤʠ ʰʣʷʭʘʤʠ: 

1) ʢʦʨʦʪʢʽ ʪʝʨʤʽʥʠ ʨʝʘʣʽʟʘʮʽʾ; 

2) ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʪʝʭʥʦʣʦʛʽʡ;  

3) ʚʽʜʩʫʪʥʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʟʘʢʦʨʜʦʥʥʠʭ ʽʥʚʝʩʪʠʮʽʡ; 
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4) ʨʦʟʚʠʚʘʶʪʴʩʷ ʚʣʘʩʥʽ ʚʽʪʯʠʟʥʷʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʩʪʚʦʨʶʶʪʴʩʷ ʥʦʚʽ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʽ ʨʦʙʦʯʽ ʤʽʩʮʷ (ʧʦʟʠʪʠʚʥʠʡ ʩʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ); 

5) ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʧʦʢʘʟʥʠʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʦʙôʻʢʪʽʚ ʚʠʤʦʛʘʤ ɭʚʨʦʧʝʡʩʴʢʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ɼʠʨʝʢʪʠʚ 

[13,14]; 

6) ʧʦʜʦʚʞʫʻʪʴʩʷ ʤʦʪʦʨʝʩʫʨʩ ʝʥʝʨʛʦʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʦʙôʻʢʪʽʚ, ʱʦ ʩʪʚʦʨʶʻ ʫʤʦʚʠ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʽ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ ʚʽʜʥʦʚʣʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟʽ, ʧʨʦʚʝʜʝʥʥʷ 

ʷʢʽʩʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ ʨʝʩʫʨʩʽʚ ʜʣʷ  ʧʦʩʪʫʧʦʚʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʽʩʥʫʶʯʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʽ  ʙʫʜʽʚʥʠʮʪʚʘ ʥʦʚʠʭ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʊʦʤʫ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟʽ ʜʦʮʽʣʴʥʦ ʨʝʘʣʽʟʫʚʘʪʠ 

ʪʨʝʪʽʡ ʰʣʷʭ ʨʝʘʙʽʣʽʪʘʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʣʦʚʠʪʨʘʪʥʠʭ ʝʥʝʨʛʦʪʝʭʥʦʣʦʛʽʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʚʥʠʭ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʨʝʘʣʽʟʘʮʽʻʶ ʽʥʰʠʭ ʰʣʷʭʽʚ. 
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ʋɼʂ 62-71 

 

ɺʘʨʣʘʤʦʚ ɻ. ɹ.,  ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ.; 

ʈʦʤʘʥʦʚʘ ʂ. ʆ.,  ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ.; 

ʎʟʷʥ ʎʟʷʥʴʛʦ, ʘʩʧʽʨʘʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ 

ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè, ʤ. ʂʠʾʚ 

ɻʣʘʟʠʨʽʥ ʉ. ʆ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʟʘʚ. ʢʘʬ. ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ 

ɭʚʨʘʟʽʡʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʃ. ʅ. ɻʫʤʽʣʴʦʚʘ, ʅʫʨ-ʉʫʣʪʘʥ, ʂʘʟʘʭʩʪʘʥ 

 

ɽʂʉʇʃʋɸʊɸʎɯʁʅʆ-ɽʂʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʊɸ ɿɸɼɸʏɯ ʉʀʉʊɽʄ 

ʆʍʆʃʆɼɾɽʅʅʗ ʆɹʏʀʉʃʖɺɸʃʔʅʀʍ ʂʆʄʇʃɽʂʉɯɺ 

 

ɾʠʪʪʷ ʩʫʯʘʩʥʦʾ ʮʠʚʽʣʽʟʘʮʽʾ ʚʞʝ ʥʝ ʤʦʞʥʘ ʫʷʚʠʪʠ ʙʝʟ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʷʢ ʚ ʢʦʤʧʘʢʪʥʠʭ ʩʤʘʨʪʬʦʥʘʭ, ʧʝʨʝʥʦʩʥʠʭ ʤʦʙʽʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʘʭ, ʪʘʢ ʽ ʚ 

ʧʦʪʫʞʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʘʭ. ʄʘʩʰʪʘʙʠ ʧʨʦʥʠʢʥʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʮʠʬʨʦʚʠʭ ʦʧʝʨʘʮʽʡ ʚ ʩʫʯʘʩʥʝ ʞʠʪʪʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ ʟʙʽʣʴʰʝʥʥʷ ʚ 

ʛʝʦʤʝʪʨʠʯʥʽʡ ʧʨʦʛʨʝʩʽʾ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʯʠʩʣʝʥʴ, 

ʥʘʜʽʡʥʽʩʪʴ ʽ ʚʩʝ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʘʣʛʦʨʠʪʤʠ ʨʘʭʫʥʢʫ ʻʤʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʦʙʨʦʙʢʠ 

ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʩʢʣʘʜʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʟʘʚʜʘʥʴ 

ʘʢʪʫʘʣʴʥʠʤ ʽ ʟʘʪʨʝʙʫʚʘʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʻ ʩʪʚʦʨʝʥʥʷ 

ʩʫʧʝʨʢʦʤʧ'ʶʪʝʨʽʚ ʟ ʧʝʚʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ, ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ, ʝʢʦʥʦʤʽʯʥʠʤʠ ʽ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ [1]. 

ɿʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʜʽʾ ʽ ʦʙôʻʤʫ ʦʙʯʠʩʣʝʥʴ ʩʫʯʘʩʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʆʂ) ʚʠʤʘʛʘʻ ʚʠʨʽʰʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʫ ʟʘʜʘʯʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʣʘʥʽʚ. 

ɽʥʝʨʛʝʪʠʯʥʝ ʟʘʚʜʘʥʥʷ ʚʠʤʘʛʘʻ ʚʠʨʽʰʝʥʥʷ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʤʽʥʽʤʽʟʘʮʽʾ ʝʥʝʨʛʽʾ, ʱʦ 

ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʆʂ, ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ 

ʟ ʦʜʥʦʯʘʩʥʠʤ ʝʬʝʢʪʠʚʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʥʠʟʴʢʠʤ 

ʨʽʚʥʝʤ ʢʦʝʬʽʮʽʻʥʪʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ (PUE). ɺʽʜʦʤʦ, ʱʦ PUE 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʧʽʜʚʝʜʝʥʘ ʜʦ ʆʂ, ʜʦ ʧʦʪʫʞʥʦʩʪʽ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʷʭ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʜʘʥʠʭ, ʥʘ ʩʠʩʪʝʤʫ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʪʨʘʯʘʻʪʴʩʷ ʙʽʣʷ 45 % ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ 

ʝʣʝʢʪʨʠʢʫ, ʱʝ 15ï20 % ʝʥʝʨʛʽʾ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʦʩʚʽʪʣʝʥʥʷ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʦʢʫ ʪʦʱʦ. 

ʊʦʤʫ ʚʘʞʣʠʚʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʩʠʩʪʝʤʫ ʦʭʦʣʦʜʞʝʥʥʷ, ʚʠʩʦʢʘ ʷʢʽʩʪʴ ʨʦʙʦʪʠ 

ʷʢʦʾ ʧʽʜʚʠʱʫʻ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɯʊ ʦʙʣʘʜʥʘʥʥʷ [2].  
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ɽʢʦʣʦʛʽʯʥʘ ʟʘʜʘʯʘ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʽ ʨʽʰʝʥʥʷ ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʨʦʙʦʪʠ ʆʂ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʪʝʧʣʦʚʠʭ ʚʠʢʠʜʽʚ, 

ʟʤʝʥʰʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʥʝ ʧʝʨʝʨʦʙʣʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʽ ʧʽʩʣʷ ʚʠʚʝʜʝʥʥʷ ʡʦʛʦ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʜʘʯ ʜʣʷ ʤʘʣʦʧʦʪʫʞʥʠʭ ʘʚʪʦʥʦʤʥʠʭ ʘʙʦ ʧʝʨʝʥʦʩʥʠʭ 

ʢʦʤʧ'ʶʪʝʨʽʚ ʥʝ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʠʭ ʟʫʩʠʣʴ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʭʾ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʙʣʦʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʚʢʦʣʠʰʥʻ ʧʦʚʽʪʨʷ ʧʨʠʤʽʱʝʥʥʷ, ʜʝ ʚʦʥʠ 

ʨʦʟʪʘʰʦʚʘʥʽ. 

ɼʣʷ ʧʦʪʫʞʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ ʩʫʧʝʨʢʦʤʧ'ʶʪʝʨʽʚ ʧʦʪʨʽʙʥʦ 

ʩʪʚʦʨʝʥʥʷ ʩʝʨʡʦʟʥʠʭ ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʨʽʰʝʥʥʷ ʮʠʭ ʟʘʜʘʯ ʫʩʢʣʘʜʥʶʻʪʴʩʷ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʜʣʷ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ: ʧʦʚʽʪʨʷʥʝ ʦʭʦʣʦʜʞʝʥʥʷ, ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʧʣʦʚʠʭ ʪʨʫʙʦʢ, ʘʟʦʪʥʝ ʦʭʦʣʦʜʞʝʥʥʷ, ʬʨʝʦʥʦʚʝ ʦʭʦʣʦʜʞʝʥʥʷ ʽ 

ʨʽʜʠʥʥʝ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʂʦʞʥʘ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʩʠʩʪʝʤ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ. 

ʇʦʚʽʪʨʷʥʘ ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ʻ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤ ʽ ʧʦʰʠʨʝʥʠʤ ʚʘʨʽʘʥʪʦʤ 

ʦʭʦʣʦʜʞʝʥʥʷ. ʅʘ ʧʨʦʮʝʩʦʨ, ʷʢʠʡ ʥʘʛʨʽʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʨʘʜʽʘʪʦʨ ʟ ʚʝʥʪʠʣʷʪʦʨʦʤ. ʊʝʧʣʦ ʚʽʜ ʧʨʦʮʝʩʦʨʘ ʧʝʨʝʜʘʻʪʴʩʷ ʨʘʜʽʘʪʦʨʫ, ʷʢʠʡ 

ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʧʦʚʽʪʨʷʤ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʥʴʦʛʦ ʚʝʥʪʠʣʷʪʦʨʦʤ. ʇʨʠ ʪʘʢʦʤʫ ʩʧʦʩʦʙʽ 

ʦʭʦʣʦʜʞʝʥʥʷ ʭʦʣʦʜʦʘʛʝʥʪʦʤ ʻ ʥʘʚʢʦʣʠʰʥʻ ʧʦʚʽʪʨʷ ʧʨʠʤʽʱʝʥʥʷ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ 

ʢʦʤʧ'ʶʪʝʨ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʪʘʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʟʘʣʝʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʮʝʩʦʨʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ, ʷʢʘ ʚ ʟʘʤʢʥʫʪʦʤʫ 

ʧʨʦʩʪʦʨʽ ʩʭʠʣʴʥʘ ʜʦ ʟʙʽʣʴʰʝʥʥʷ, ʟʤʝʥʰʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ, ʥʘʩʪʫʧʘʻ 

ʧʝʨʝʛʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ ʢʦʤʧ'ʶʪʝʨʘ, ʟʥʠʞʫʻʪʴʩʷ ʡʦʛʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʰʚʠʜʢʦʜʽʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ. ʂʨʽʤ ʪʦʛʦ, ʚʝʥʪʠʣʷʪʦʨʠ ʧʨʠ ʨʦʙʦʪʽ ʩʪʚʦʨʶʶʪʴ ʰʫʤ ʥʘ ʨʽʚʥʽ 

23 ʜɹɸ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʧʦʪʫʞʥʦʩʪʽ ʢʦʤʧ'ʶʪʝʨʘ ʽ ʡʦʛʦ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʢʽʣʴʢʽʩʪʴ ʚʝʥʪʠʣʷʪʦʨʽʚ ʚ ʢʦʨʧʫʩʽ ʢʦʤʧ'ʶʪʝʨʘ ʽ ʨʽʚʝʥʴ ʰʫʤʫ ʚʽʜ ʥʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʮʝʩʦʨʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʆʂ) ʥʝ 

ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʪʨʽʙʥʦ 12 ʚʝʥʪʠʣʷʪʦʨʽʚ. ʂʨʽʤ ʧʨʦʮʝʩʦʨʽʚ ʥʝʦʙʭʽʜʥʦ 

ʦʭʦʣʦʜʞʫʚʘʪʠ ʯʽʧʩʝʪ ʽ ʦʧʝʨʘʪʠʚʥʫ ʧʘʤ'ʷʪʴ. ʋ ʧʽʜʩʫʤʢʫ ʥʘ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘʢʦʛʦ ʆʂ 

ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ 20 ʚʝʥʪʠʣʷʪʦʨʽʚ, ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʰʫʤʫ ʷʢʠʭ ʙʫʜʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 50 

ʜɹɸ. ʂʨʽʤ ʰʫʤʫ, ʚ ʧʨʠʤʽʱʝʥʥʽ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʠʡ ʢʦʤʧ'ʶʪʝʨ, ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʥʝʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʨʽʚʥʽ 16-20 Áʉ, ʱʦʙ ʥʝ ʥʘʩʪʘʚ ʧʝʨʝʛʨʽʚ ʨʦʙʦʯʠʭ ʟʦʥ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʙʣʦʢʽʚ. ʋ ʧʨʠʤʽʱʝʥʥʽ ʟ ʪʘʢʠʤ ʰʫʤʦʤ ʽ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʨʠʚʘʣʘ ʨʦʙʦʪʘ 

ʧʝʨʩʦʥʘʣʫ ʧʦ ʩʘʥʽʪʘʨʥʠʤ ʽ ʝʢʦʣʦʛʽʯʥʠʤ ʥʦʨʤʘʤ ʥʝ ʜʦʟʚʦʣʷʻʪʴʩʷ. 
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ɹʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʻ ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʪʫʞʥʠʭ ʆʂ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʪʝʧʣʦʚʠʭ ʪʨʫʙ. ɺʽʜʦʤʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʚ ʩʠʩʪʝʤʘʭ ʦʭʦʣʦʜʞʝʥʥʷ 

ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʽ ʩʪʚʦʨʠʪʠ ʢʦʤʧʘʢʪʥʫ ʩʭʝʤʫ ʽ ʬʦʨʤʫ 

ʪʝʧʣʦ ʚʽʜʚʝʜʝʥʥʷ ʚʽʜ ʨʦʙʦʯʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʟʦʥʠ (ʨʠʩ.1). 

 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʣʦʢʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʨʦʙʦʯʠʭ ʟʦʥ ʢʦʤʧ'ʶʪʝʨʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʧʣʦʚʠʭ ʪʨʫʙ 

 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʭʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʧʣʦʚʠʭ 

ʪʨʫʙ ʚʜʘʻʪʴʩʷ ʝʬʝʢʪʠʚʥʦ ʚʽʜʚʦʜʠʪʠ ʪʝʧʣʦʪʫ ʚʽʜ ʣʦʢʘʣʴʥʠʭ ʟʦʥ ʥʘʛʨʽʚʫ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ ʽ ʟʤʝʥʰʠʪʠ ʯʠʩʣʦ ʚʝʥʪʠʣʷʪʦʨʽʚ, ʷʢʽ ʦʙʜʫʚʘʶʪʴ ʨʘʜʽʘʪʦʨ. ʂʨʽʤ 

ʪʦʛʦ, ʪʘʢʘ ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ʤʘʻ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʴʦʶ 

ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʰʫʤʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʪʘʢʦʾ ʩʠʩʪʝʤʠ 

ʦʭʦʣʦʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʧʣʦʚʠʭ ʪʨʫʙʦʢ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʟʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʧʨʠʤʽʱʝʥʥʷ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʩʘʤ 

ʢʦʤʧ'ʶʪʝʨ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʜʦʜʘʪʢʦʚʫ ʩʠʩʪʝʤʫ 

ʦʭʦʣʦʜʞʝʥʥʷ ʩʘʤʦʛʦ ʧʨʠʤʽʱʝʥʥʷ [3]. 

ɸʟʦʪʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʟʥʘʡʰʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʙʣʘʩʪʽ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʨʦʟʛʦʥʽʚ 

ʢʦʤʧ'ʶʪʝʨʽʚ. ʉʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʚ ʷʢʠʭ ʚ ʷʢʦʩʪʽ ʭʦʣʦʜʦʘʛʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʘʟʦʪ ʘʙʦʛʝʣʽʡ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʧʨʦʮʝʩʦʨʘʭ, ʪʠʤ ʩʘʤʠʤ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʘʥʷʪʠ ʾʭ ʜʦ ʜʫʞʝ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʙʝʟ ʨʠʟʠʢʫ ʧʝʨʝʛʨʽʚʫ. ɸʣʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʜʢʦʛʦ ʘʟʦʪʫ (ʛʝʣʽʶ) ʚ ʩʠʩʪʝʤʘʭ ʦʭʦʣʦʜʞʝʥʥʷ ʆʂ ʩʝʨʝʜʥʴʦʾ ʽ ʚʝʣʠʢʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʥʝʤʦʞʣʠʚʦ ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʧʦʧʦʚʥʝʥʥʷ ʩʠʩʪʝʤʠ ʘʟʦʪʦʤ, 

ʷʢʠʡ ʧʨʦʪʷʛʦʤ ʨʦʙʦʪʠ ʚʠʢʠʧʘʻ, ʥʝʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʪʘʢʫ ʩʠʩʪʝʤʫ ʦʭʦʣʦʜʞʝʥʥʷ 

ʢʦʤʧʘʢʪʥʦʶ, ʦʩʢʽʣʴʢʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻʤʥʽʩʪʴ ʟ ʭʦʣʦʜʦʘʛʝʥʪʦʤ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʩʦʢʦʶ. 

ʊʘʢ ʩʘʤʦ ʻʤʥʽʩʪʴ ʟ ʨʽʜʢʠʤ ʘʟʦʪʦʤ ʧʦʚʠʥʥʘ ʧʝʨʝʙʫʚʘʪʠ ʥʘʜ ʩʘʤʠʤ ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʤ 

ʧʨʦʮʝʩʦʨʦʤ, ʦʪʞʝ, ʤʘʪʝʨʠʥʩʴʢʽ ʧʣʘʪʠ ʧʦʚʠʥʥʽ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʱʦ 
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ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʶʻ ʟʘʛʘʣʴʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʆʂ ʪʘ ʟʙʽʣʴʰʫʻ ʡʦʛʦ ʛʘʙʘʨʠʪʥʽ ʽ ʚʘʛʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʌʨʝʦʥʦʚʝ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʟʘʤʢʥʫʪʦʛʦ ʛʝʨʤʝʪʠʯʥʦʛʦ ʮʠʢʣʫ, ʚ 

ʷʢʦʤʫ ʫʪʚʦʨʝʥʥʷ ʭʦʣʦʜʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʥʘʩʣʽʜʦʢ ʦʨʛʘʥʽʟʘʮʽʾ ʬʘʟʦʚʠʭ ʧʝʨʝʭʦʜʽʚ ʽ 

ʮʠʨʢʫʣʷʮʽʾ ʬʨʝʦʥʫ ʧʦ ʢʦʥʪʫʨʫ. ʋ ʮʠʢʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩ ʦʙʣʘʜʥʘʥʥʷ, 

ʧʨʠʣʘʜʽʚ ʽ ʜʘʪʯʠʢʽʚ, ʛʦʣʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ ʢʦʤʧʨʝʩʦʨ, ʢʦʥʜʝʥʩʘʪʦʨ ʽ ʚʠʧʘʨʥʠʢ, ʷʢʠʡ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʦʭʦʣʦʜʞʫʚʘʥʠʡ ʝʣʝʤʝʥʪ. 

ʉʠʩʪʝʤʘ ʬʨʝʦʥʦʚʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʬʘʟʦʚʠʭ ʧʝʨʝʭʦʜʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʚ ʦʙʣʘʩʪʽ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʞʝ ʨʦʟʽʛʥʘʥʠʭ ʧʨʦʮʝʩʦʨʽʚ. ɰʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʦʭʦʣʦʜʞʝʥʥʽ ʧʦʪʫʞʥʠʭ ʆʂ ʥʝʜʦʮʽʣʴʥʦ ʫ ʟʚ'ʷʟʢʫ ʟ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ, ʚʝʣʠʢʦʶ ʚʘʛʦʶ ʽ 

ʟʥʘʯʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʠʪʨʘʪʘʤʠ, ʩʠʩʪʝʤʘ ʟʘʡʤʘʻ ʚʝʣʠʢʫ ʧʣʦʱʫ ʽ ʚʠʤʘʛʘʻ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʰʪʫʚʘʥʥʷ ʧʦ ʩʘʥʽʪʘʨʥʠʤ ʽ ʝʢʦʣʦʛʽʯʥʠʤ ʥʦʨʤʘʤ, ʚʠʪʨʘʪʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ [4]. 

ʂʨʽʤ ʪʦʛʦ, ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʜʦ ʥʝʜʦʣʽʢʽʚ ʬʨʝʦʥʦʚʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʆʂ 

ʚʽʜʥʦʩʷʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʰʫʤʫ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ ʽ ʷʢʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʪʘ ʥʝʧʨʠʧʫʩʪʠʤʽʩʪʴ ʚʠʪʦʢʽʚ ʬʨʝʦʥʫ, ʷʢʠʡ ʟʜʘʪʥʠʡ 

ʨʫʡʥʫʚʘʪʠ ʦʟʦʥʦʚʠʡ ʰʘʨ ʘʪʤʦʩʬʝʨʠ. ʅʘʧʨʠʢʣʘʜ, ʚʠʧʫʱʝʥʠʡ ʚ ʘʪʤʦʩʬʝʨʫ ʬʨʝʦʥ R12 

ʥʘ ʦʜʥʦʤʫ ʢʦʥʪʠʥʝʥʪʽ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʧʦʪʽʢ ʫʣʴʪʨʘʬʽʦʣʝʪʫ ʥʘ ʽʥʰʦʤʫ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʨʝʦʥʽʚ ʚ ʩʠʩʪʝʤʘʭ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʪʫʞʥʠʭ ʆʂ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʭʦʣʦʜʦʘʛʝʥʪʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʤʦʣʝʢʫʣ ʚʦʜʥʶ ʻ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ, ʟ ʤʘʣʠʤ ʚʤʽʩʪʦʤ ʬʪʦʨʫ - ʚʦʣʦʜʽʶʪʴ ʪʦʢʩʠʯʥʽʩʪʶ, ʟ ʤʘʣʠʤ 

ʚʤʽʩʪʦʤ ʚʦʜʥʶ - ʜʦʚʛʦ ʥʝ ʨʦʟʯʠʥʷʶʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʽ ʽ ʻ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʘʞʘʥʠʤʠ. 

ɸʢʪʠʚʥʽʩʪʴ ʭʦʣʦʜʦʛʝʥʪʽʚ, ʷʢʘ ʨʫʡʥʫʻ ʦʟʦʥʦʚʠʡ ʰʘʨ, ʦʮʽʥʶʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ 

ʦʟʦʥʦʨʫʡʥʽʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʷʢʠʡ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ ʚʽʜ 0 (ʦʟʦʥʦʙʝʟʧʝʯʥʠʡ 

ʭʦʣʦʜʦʘʛʝʥʪ) ʜʦ 13 (ʦʟʦʥʦʨʫʡʥʫʶʯʠʡ ʭʦʣʦʜʦʘʛʝʥʪ). 

ʅʘʧʨʠʢʣʘʜ, ʦʟʦʥʦʨʫʡʥʫʶʯʠʡ ʧʦʪʝʥʮʽʘʣ R12 ʜʦʨʽʚʥʶʻ 1,0; R22 - 0,05; R134ʘ - 0; 

R407C ï 0[5]. ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʭʦʨʦʰʽ ʧʦʢʘʟʥʠʢʠ ʦʟʦʥʦʨʫʡʥʽʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʜʝʷʢʠʭ ʬʨʝʦʥʽʚ, ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʤʝʞʝʥʝ. ɯʜʝʘʣʴʥʦʛʦ ʭʦʣʘʜʘʛʝʥʪʘ ʧʦʢʠ ʥʝ ʽʩʥʫʻ. ʊʽ 

ʭʦʣʦʜʦʘʛʝʥʪʠ, ʷʢʽ ʥʝ ʨʫʡʥʫʶʪʴ ʦʟʦʥʦʚʠʡ ʰʘʨ, ʟʘ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʜʘʣʝʢʽ ʚʽʜ ʜʦʩʢʦʥʘʣʦʩʪʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʩʠʩʪʝʤʘʭ ʦʭʦʣʦʜʞʝʥʥʷ, ʚʠʤʦʛʠ ʜʦ 

ʭʦʣʦʜʦʘʛʝʥʪʽʚ ʧʦʩʪʽʡʥʦ ʧʦʧʦʚʥʶʶʪʴʩʷ ʥʦʚʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ. ʇʨʠ ʚʠʙʦʨʽ ʭʦʣʦʜʦʘʛʝʥʪʫ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʡʦʛʦ ʢʦʤʧʣʝʢʩʥʽ ʪʝʨʤʦʜʠʥʘʤʽʯʥʽ ʪʘ ʪʝʧʣʦʬʽʟʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʪʫʞʥʠʭ 

ʢʦʥʜʠʮʽʦʥʝʨʽʚ ʆʂ. 
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ɿ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʙʽʣʴʰ ʙʝʟʧʝʯʥʦʶ ʻ ʨʽʜʠʥʥʘ ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ʆʂ. 

ʅʘʧʨʠʢʣʘʜ, ʬʘʭʽʚʮʷʤʠ ɺʅɯɯɽʌ [5] ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʦʜʥʦ ʢʦʥʪʫʨʥʦʾ 

ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʪʠ ʚʽʜ ʧʦʪʫʞʥʦʛʦ 

ʢʦʤʧ'ʶʪʝʨʘ ʟ 12 ʧʨʦʮʝʩʦʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ (ʨʠʩ. 2). 

ɿʘ ʜʘʥʠʤʠ ʘʚʪʦʨʽʚ [6] ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘʢʦʾ ʨʽʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʦʙʣʦʢʽʚ ʜʣʷ ʥʘʚʝʜʝʥʠʭ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ ʧʦʢʘʟʘʣʠ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʟʥʘʯʝʥʴ ʢʨʠʪʝʨʽʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʆʂ, ʱʦ ʩʪʘʣʦ 

ʧʽʜʩʪʘʚʦʶ ʚʚʘʞʘʪʠ, ʱʦ ʩʧʨʦʝʢʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʜʘʪʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ 

ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʣʘʪʠ 

(ʨʝʞʠʤ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʠʜʽʣʝʥʥʷʤ ʪʝʧʣʦʪʠ). 

 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʨʽʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʆʂ ʟ 12 

ʧʨʦʮʝʩʦʨʘʤʠ 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʪʝʧʣʦʚʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʪʠ ʚʽʜ 

ʝʣʝʤʝʥʪʽʚ ʆʂ, ʱʦ ʥʘʛʨʽʚʘʶʪʴʩʷ, ʧʦʢʘʟʫʻ, ʱʦ ʨʽʜʠʥʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ 

ʧʝʨʝʜ ʽʥʰʠʤʠ ̔ ʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʰʫʤʫ ʚ ʩʘʤʦʤʫ 
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ʧʨʠʤʽʱʝʥʥʽ ʆʂ, ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʦʩʠʪʠ ʦʭʦʣʦʜʞʫʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ (ʙʣʦʢʠ ʧʦʚʽʪʨʷʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ) ʟʘ ʤʝʞʽ ʧʨʠʤʽʱʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʫ 

ʨʽʜʠʥʫ (ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ) ʪʦʱʦ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʜʘʥʘ ʢʽʣʴʮʝʚʘ ʟʘʤʢʥʫʪʘ ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ʤʘʻ ʟʥʘʯʥʝ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʥʘ çʚʣʘʩʥʽ ʧʦʪʨʝʙʠè ʝʣʝʢʪʨʦʜʚʠʛʫʥʘʤʠ ʧʦʪʫʞʥʠʭ ʟʦʚʥʽʰʥʽʭ 

ʚʝʥʪʠʣʷʪʦʨʽʚ ʽ ʥʘʩʦʩʥʦʛʦ ʙʣʦʢʫ (ʧʦʤʧʠ), ʻ ʥʝ ʜʝʰʝʚʠʤ, ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʨʽʜʠʥʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʟ ʥʝʨʞʘʚʽʶʯʠʭ ʤʝʪʘʣʽʚ (ʩʪʘʣʴ, ʤʽʜʴ, 

ʣʘʪʫʥʴ, ʨʽʟʥʽ ʩʧʣʘʚʠ ) [7], ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ʟ ʚʠʩʦʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚ ʟʦʥʽ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʪʠ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, ʷʢʘ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʜʥʷ ʽ ʤʽʩʷʮʷ 

ʨʦʢʫ ʽ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʨʽʜʠʥʠ ʧʦʚʽʪʨʷʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʦʧʠʩʘʥʦʛʦ ʚʠʱʝ ʤʘʪʝʨʽʘʣʫ, ʚʠʜʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʧʦʪʫʞʥʦʩʪʝʡ ʆʂ, ʧʽʜʚʠʱʝʥʥʷ ʨʦʟʨʷʜʫ ʾʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʜʥʦʯʘʩʥʦ 

ʟʙʽʣʴʰʫʻ ʽ ʫʩʢʣʘʜʥʶʻ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ PUE ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʯʠʩʪʦʪʠ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞʘʭ, ʘʢʪʫʘʣʽʟʫʻ 

ʚʠʨʽʰʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʧʠʪʘʥʴ. 

ɺ ʮʴʦʤʫ ʧʣʘʥʽ ʜʦʮʽʣʴʥʠʤ ʚʙʘʯʘʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷ ʥʘʧʨʷʤʢʫ ʩʪʚʦʨʝʥʥʷ ʆʂ ʟ 

ʢʦʤʧʣʝʢʩʥʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʯʠʩʪʦʪʠ ʫ ʥʦʚʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. 

ʈʘʮʽʦʥʘʣʴʥʠʤ ʚʙʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʪʠʧʫ ʩʠʩʪʝʤ 

ʦʭʦʣʦʜʞʝʥʥʷ ʆʂ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʧʠʪʦʤʠʭ ʝʥʝʨʛʦ-

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʾʭ ʨʦʙʦʪʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʥʝʨʛʝʪʠʯʥʽ 

ʧʝʨʝʚʘʛʠ ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ ʟ ʤʽʥʽʤʽʟʘʮʽʻʶ ʥʝʛʘʪʠʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ɼɽʗʂɯ ʆʉʆɹʃʀɺʆʉʊɯ ɼʀʅɸʄɯʂʀ ʉɽʈɽɼʅʔʆʈɯʏʅʆɻʆ ʉʊʆʂʋ ɼʋʅɸʖ 

ɿɸ ʆʉʊɸʅʅɯ ʈʆʂʀ  

 

ɼʦʩʣʽʜʞʝʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʜʣʷ ʨʽʟʥʠʭ 

ʨʝʛʽʦʥʽʚ ʩʚʽʪʫ ʡ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʩʪʘʶʪʴ ʫʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʟ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʦʩʢʽʣʴʢʠ ʟ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ ʧʦʚôʷʟʘʥʘ ʥʠʟʢʘ ʥʝʙʝʟʧʝʯʥʠʭ 

ʧʦʛʦʜʥʠʭ ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʷʚʠʱ, ʘ ʪʘʢ ʪʘʢʦʞ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʥʠʢʥʝʥʥʷ ʟʥʘʯʥʦʛʦ 

ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʋ ʟʚʽʪʽ ʄʽʞʫʨʷʜʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʟʽ ʟʤʽʥ ʢʣʽʤʘʪʫ (IPCC) ʟʘ 2007 ʨʽʢ [1] 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʣʦʙʘʣʴʥʠʡ ʧʨʦʛʥʦʟ ʟʤʽʥʠ ʚʦʜʥʦʩʪʽ ʨʽʯʦʢ ʥʘ ʥʘʡʙʣʠʞʯʽ ʜʝʩʷʪʠʣʽʪʪʷ. ɿʘ 

ʚʠʩʥʦʚʢʘʤʠ ʮʽʻʾ ʨʦʙʦʪʠ, ʜʣʷ ʋʢʨʘʾʥʠ, ʷʢ ʽ ʜʣʷ ʚʩʴʦʛʦ ʧʽʚʜʥʷ ɭʚʨʦʧʠ, ʧʨʦʛʥʦʟʫʻʪʴʩʷ 

ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʟʤʽʥ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʤʦʞʣʠʚʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʧʨʦʚʦʜʠʣʠʩʷ ʷʢ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʫ ʮʽʣʦʤʫ [2 - 4], ʪʘʢ ʽ 

ʜʣʷ ʦʢʨʝʤʠʭ ʨʽʯʦʢ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʠʭ, ʷʢ ʇʨʫʪ [5], ɼʥʽʩʪʝʨ [6], ʇʩʝʣ [7], ɺʦʨʩʢʣʘ [7].  

ɿʦʢʨʝʤʘ, ʢʦʥʩʪʘʪʫʻʪʴʩʷ [4] ʟʤʝʥʰʝʥʥʷ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʩʪʦʢʫ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ 

ʨʽʯʦʢ ʥʘ 10-20% ʥʘ ʧʽʚʥʦʯʽ ʋʢʨʘʾʥʠ ʡ ʥʘ 20-50% ʥʘ ʧʽʚʜʥʽ; ʧʨʦʛʥʦʟʫʻʪʴʩʷ [3] ʟʥʠʞʝʥʥʷ 

ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʥʘ ʙʽʣʴʰʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʢʨʽʤ ʯʘʩʪʠʥʠ ʟʘʭʽʜʥʦʛʦ ʇʦʣʽʩʩʷ ʪʘ 

ʜʝʷʢʠʭ ʥʝʚʝʣʠʢʠʭ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʠʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ; ʪʘʢʦʞ ʦʯʽʢʫʶʪʴʩʷ [2] ʪʘʢʽ 

ʝʬʝʢʪʠ, ʷʢ ʟʤʽʥʠ ʨʝʩʫʨʩʽʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʩʪʽʡʢʦʛʦ 

ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʡ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʜʢʠʭ ʽ ʪʚʝʨʜʠʭ ʦʧʘʜʽʚ, ʱʦ, ʟ ʦʛʣʷʜʫ ʥʘ ʟʥʘʯʥʫ 

ʯʘʩʪʢʫ ʩʥʽʛʦʚʦʛʦ ʞʠʚʣʝʥʥʷ ʫ ʨʽʯʦʢ ʩʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʛʦ ʪʠʧʫ, ʤʘʻ ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʪʠ ʥʝ 

ʪʽʣʴʢʠ ʥʘ ʾʭ ʚʦʜʥʽʩʪʴ, ʘʣʝ ʡ ʥʘ ʾʭ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ.  

ɼʝʣʴʪʘ ɼʫʥʘʶ ʚʠʟʥʘʥʘ ʫʨʘʟʣʠʚʦʶ ʜʦ ʤʦʞʣʠʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ [8]. ɼʣʷ 

ʙʘʩʝʡʥʫ ɼʫʥʘʶ ʧʨʦʛʥʦʟʫʻʪʴʩʷ [9] ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ, 

ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʡ ʽʩʪʦʪʥʝ ʩʢʦʨʦʯʝʥʥʷ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʛʘʪʦʨʽʯʥʦʾ ʜʠʥʘʤʽʢʠ ʡ ʪʝʥʜʝʥʮʽʡ ʟʤʽʥ ʚʦʜʥʦʩʪʽ ɼʫʥʘʶ 

ʧʨʦʚʦʜʠʣʦʩʷ ʙʘʛʘʪʴʤʘ ʬʘʭʽʚʮʷʤʠ, ʟʦʢʨʝʤʘ ʫ ʥʘʩʪʫʧʥʠʭ ʨʦʙʦʪʘʭ [10 - 12]. 

ʇʦʨʽʚʥʷʥʥʷ ʙʘʛʘʪʦʨʽʯʥʦʾ ʜʠʥʘʤʽʢʠ ʚʠʪʨʘʪ ɼʫʥʘʶ ʚ ʨʘʡʦʥʽ ʤʽʩʪ ʈʝʥʽ ʪʘ ɯʟʤʘʾʣ [10], 

ʧʨʠ ʚʧʦʚʥʽ ʧʦʷʩʥʶʚʘʥʦʤʫ ʟʙʽʛʫ ʨʦʢʽʚ ʚʠʩʦʢʠʭ ʽ ʥʠʟʴʢʠʭ ʚʠʪʨʘʪ, ʧʦʢʘʟʘʣʦ ʩʣʘʙʢʫ 

ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʚʦʜʠ ʫ ʨʘʡʦʥʽ ɯʟʤʘʾʣʫ, ʯʦʛʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ ʨʘʡʦʥʽ 

ʈʝʥʽ (ʨʠʩ. 1).  

ʋ ʮʴʦʤʫ ʟʚôʷʟʢʫ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʧʝʚʥʘ ʜʠʩʧʨʦʧʦʨʮʽʷ ʜʠʥʘʤʽʢʠ ʛʽʜʨʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʤʽʞ ʩʪʚʦʨʘʤʠ ʈʝʥʽ ʪʘ ɯʟʤʘʾʣʫ, ʟʫʤʦʚʣʝʥʘ ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ ʩʪʦʢʫ ʚʦʜʠ ʡ 

ʪʚʝʨʜʠʭ ʥʘʥʦʩʽʚ ʤʽʞ ʂʽʣʽʡʩʴʢʠʤ ʽ ʉʫʣʠʥʩʴʢʠʤ ʨʫʢʘʚʘʤʠ ʜʝʣʴʪʠ ɼʫʥʘʶ ʚʽʜʟʥʘʯʘʣʘʩʷ 

ʥʘʤʠ ʫ ʧʦʧʝʨʝʜʥʽʡ ʨʦʙʦʪʽ [11]. 

ɿʘʫʚʘʞʠʤʦ ʪʘʢʦʞ, ʱʦ ʘʥʘʣʽʟ ʩʝʟʦʥʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʘʛʘʪʦʨʽʯʥʦʾ (ʧʦʯʠʥʘʶʯʠ ʟ 

1947 ʨʦʢʫ) ʜʠʥʘʤʽʢʠ ʩʪʦʢʫ ɼʫʥʘʶ ʧʦʢʘʟʘʚ [12] ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʩʪʦʢʫ ʚ 

ʧʝʚʥʽ ʤʽʩʷʮʽ, ʟʦʢʨʝʤʘ ʫ ʙʝʨʝʟʥʽ (ʨʠʩ. 2), ʢʦʣʠ ʚʦʜʥʽʩʪʴ ʙʫʣʘ ʤʘʢʩʠʤʘʣʴʥʦʶ. ʄʽʞ ʪʠʤ, 

ʨʦʟʛʣʷʜʘʶʯʠ ʜʠʥʘʤʽʢʫ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ ʟʥʠʞʝʥʥʷ ʩʪʦʢʫ ʙʫʣʦ ʙʽʣʴʰ 

ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʤʽʩʷʮʽʚ ʥʠʟʴʢʦʾ ʚʦʜʥʦʩʪʽ (ʛʨʫʜʝʥʴ-ʣʶʪʠʡ). 

ɿ ʤʝʪʦʜʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʜʦʩʪʘʪʥʴʦ ʮʽʢʘʚʠʡ ʧʽʜʭʽʜ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʧʨʠ ʘʥʘʣʽʟʽ 

ʜʠʥʘʤʽʢʠ ʚʦʜʥʦʩʪʽ ʆʢʠ [13]: ʦʢʨʝʤʦ ʨʦʟʛʣʷʜʘʣʘʩʷ ʜʠʥʘʤʽʢʘ ʚʦʜʥʦʩʪʽ ʧʦ ʤʽʩʷʮʷʭ, 

ʧʨʠʯʦʤʫ ʪʝʥʜʝʥʮʽʾ ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʷ ʦʢʨʝʤʦ ʟʘ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ ʡ ʟʘ ʥʘʡʙʣʠʞʯʠʡ 

ʧʝʨʽʦʜ, ʢʦʣʠ ʩʫʯʘʩʥʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʧʦʯʘʣʠ ʧʨʦʷʚʣʷʪʠʩʷ ʫ ʚʽʜʯʫʪʥʠʭ ʤʘʩʰʪʘʙʘʭ. 

ʇʨʦʚʝʜʝʥʝ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʘʣʦ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥ ʚʦʜʥʦʩʪʽ ʨʽʯʢʠ ʫ ʨʽʟʥʽ 

ʤʽʩʷʮʽ, ʧʨʠʯʦʤʫ ʽʥʦʜʽ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʟʤʽʥʶʚʘʚʩʷ ʡ ʥʘʧʨʷʤ ʮʠʭ ʪʝʥʜʝʥʮʽʡ (ʨʠʩ. 3). 

 

  

ɸ        ɺ 

ʈʠʩʫʥʦʢ 1 ï ʄʽʞʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʚʠʪʨʘʪ ʚʦʜʠ ʟʘ 1960-2010 ʨʦʢʠ [10] 

ɸ ï ɼʫʥʘʶ ʫ ʤʝʞʘʭ ʤ. ʈʝʥʽ, ɺ ï ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ ʜʝʣʴʪʠ ɼʫʥʘʶ ʫ ʤʝʞʘʭ ʤ. ɯʟʤʘʾʣ 

 



58 
 

 
ʈʠʩʫʥʦʢ 2 ï ʄʽʞʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʟ ɼʫʥʘʶ ʚ ʏʦʨʥʝ ʤʦʨʝ ʧʦ ʤʽʩʷʮʷʭ [12] 

 

 

ʈʠʩʫʥʦʢ 3 ï ʇʦʨʽʚʥʷʥʥʷ ʚʦʜʥʦʩʪʽ ʆʢʠ ʫ ʤ. ʂʘʣʫʛʘ ʟʘ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʽʦʜ (ʟ 1900) ʪʘ ʟʘ 

ʦʩʪʘʥʥʽ ʨʦʢʠ (ʟ 1980) ʧʦ ʦʢʨʝʤʠʭ ʤʽʩʷʮʷʭ [13] 

 

ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʙʫʣʦ ʫʪʦʯʥʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʠʥʘʤʽʢʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ 

ʩʪʦʢʫ ɼʫʥʘʶ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʷʢ ʤʦʞʣʠʚʦʛʦ ʧʨʦʷʚʫ ʩʫʯʘʩʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ.  

ɸʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ɼʫʥʘʡʩʴʢʦʾ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ 

ʦʙʩʝʨʚʘʪʦʨʽʾ (ɼɻʄʆ). 

ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ (ʨʠʩ. 4), ʧʦʤʽʯʝʥʘ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʫ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ [10] 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʩʪʦʢʫ ɼʫʥʘʶ ʚ ʨʘʡʦʥʽ ɯʟʤʘʾʣʫ ʧʝʚʥʦʶ ʤʽʨʦʶ ʧʦʩʠʣʠʣʘʩʷ, ʢʨʽʤ 

ʪʦʛʦ ʪʘʢʘ ʞ (ʭʦʯʘ ʡ ʩʣʘʙʰʘ) ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʡ ʜʣʷ ʨʘʡʦʥʫ ʈʝʥʽ.  

ɸʥʘʣʽʟʫʶʯʠ ʩʝʟʦʥʥʠʡ ʨʦʟʧʦʜʽʣ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʦʛʦ ʩʪʦʢʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ 

ʧʝʨʽʦʜ, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ (ʨʠʩ. 5) ʩʝʟʦʥʠ ʟ ʥʘʡʙʽʣʴʰʦʶ ʚʦʜʥʽʩʪʶ (ʙʝʨʝʟʝʥʴ-ʪʨʘʚʝʥʴ) 
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ʽ ʟ ʥʘʡʤʝʥʰʦʶ (ʚʝʨʝʩʝʥʴ-ʣʠʩʪʦʧʘʜ). ʆʪʞʝ, ʦʢʨʝʤʦ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʤʽʞʨʽʯʥʫ 

ʜʠʥʘʤʽʢʫ ʚʦʜʥʦʩʪʽ ʟʘ ʮʽ ʩʝʟʦʥʠ (ʨʠʩ. 6). 

 

 

ʈʠʩʫʥʦʢ 4 ï ʄʽʞʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʚʠʪʨʘʪ ʚʦʜʠ ʨ. ɼʫʥʘʡ ʫ ʨʘʡʦʥʽ ʈʝʥʽ ʪʘ ʂʽʣʽʡʩʴʢʦʛʦ 

ʨʫʢʘʚʘ ʜʝʣʴʪʠ ɼʫʥʘʶ ʫ ʨʘʡʦʥʽ ɯʟʤʘʾʣʫ 

 

 

ʈʠʩʫʥʦʢ 5 ï ʉʝʟʦʥʥʠʡ ʨʦʟʧʦʜʽʣ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʨ. ɼʫʥʘʡ ʫ ʨʘʡʦʥʽ ʈʝʥʽ 

ʪʘ ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ ʜʝʣʴʪʠ ɼʫʥʘʶ ʫ ʨʘʡʦʥʽ ɯʟʤʘʾʣʫ 

 

 

ʈʠʩʫʥʦʢ 6 ï ʄʽʞʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʚʠʪʨʘʪ ʚʦʜʠ ʨ. ɼʫʥʘʡ ʫ ʨʘʡʦʥʽ ʈʝʥʽ ʪʘ ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ 

ʜʝʣʴʪʠ ɼʫʥʘʶ ʫ ʨʘʡʦʥʽ ɯʟʤʘʾʣʫ ʟʘ ʤʘʣʦʚʦʜʥʽ ʦʩʽʥʥʽ (ʚʝʨʝʩʝʥʴ-ʣʠʩʪʦʧʘʜ) ʪʘ ʙʘʛʘʪʦʚʦʜʥʽ 

ʚʝʩʥʷʥʽ (ʙʝʨʝʟʝʥʴ-ʪʨʘʚʝʥʴ) ʩʝʟʦʥʠ 
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ʗʢ ʧʦʢʘʟʫʻ ʮʝʡ ʘʥʘʣʽʟ, ʧʦʤʽʯʝʥʘ ʨʘʥʽʰʝ ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʩʪʦʢʫ 

ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟʦʙʦʚôʷʟʘʥʘ ʚʥʝʩʢʫ ʤʘʣʦʚʦʜʥʦʛʦ ʩʝʟʦʥʫ, ʢʦʣʠ ʚʦʥʘ ʜʦʩʷʛʣʘ ʨʽʚʥʷ 

ʜʦʩʪʘʪʥʴʦ ʜʦʩʪʦʚʽʨʥʦʾ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ (R=0,49 ʧʦ ʈʝʥʽ ʡ R=0,53 ʧʦ ɯʟʤʘʾʣʫ), ʪʦʜʽ ʷʢ 

ʟʤʽʥʠ ʩʪʦʢʫ ʚ ʙʘʛʘʪʦʚʦʜʥʠʡ ʩʝʟʦʥ ʙʫʣʠ ʟʥʘʯʥʦ ʤʝʥʰ ʧʦʤʽʪʥʠʤʠ. 

ʄʦʞʥʘ ʪʘʢʦʞ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʦʤʽʯʝʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʪʝʥʜʝʥʮʽʷʭ ʤʘʶʪʴ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʩʪʦʢʫ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ, ʷʢʱʦ ʧʦʨʽʚʥʷʪʠ 

ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʚʠʪʨʘʪ ʚʦʜʠ ʧʦ ʨʦʢʘʭ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ (ʨʠʩ. 7). ʗʢ ʤʦʞʥʘ 

ʧʦʙʘʯʠʪʠ ʟʘ ʜʠʥʘʤʽʢʦʶ ʮʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʽʪʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʩʪʦʢʫ. 

 

ʈʠʩʫʥʦʢ 7 ï ʄʽʞʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʨʽʘʮʽʾ ʚʠʪʨʘʪ ʚʦʜʠ ʨ. ɼʫʥʘʡ ʫ ʨʘʡʦʥʽ ʈʝʥʽ ʪʘ 

ʂʽʣʽʡʩʴʢʦʛʦ ʨʫʢʘʚʘ ʜʝʣʴʪʠ ɼʫʥʘʶ ʫ ʨʘʡʦʥʽ ɯʟʤʘʾʣʫ 

 

ʄʦʞʥʘ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʚʦʜʥʦʩʪʽ 

ʚʽʜʟʥʘʯʘʣʠʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ ɼʫʥʘʾ. ɿʦʢʨʝʤʘ, ʘʥʘʣʦʛʽʯʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʫʩʪʨʽʯʘʣʠʩʷ ʚ 

ʣʽʪʝʨʘʪʫʨʽ ʱʦʜʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ɸʤʫʨʫ [14], ʷʢʠʡ, ʷʢ ʽ ɼʫʥʘʡ, ʤʘʻ ʽʩʪʦʪʥʠʡ ʚʥʝʩʦʢ 

ʜʦʱʦʚʦʛʦ ʞʠʚʣʝʥʥʷ. ʇʨʠʯʦʤʫ, ʮʝ ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʫ ʦʙʩʪʘʚʠʥʫ, ʱʦ ʧʨʦʛʥʦʟ ʟʤʽʥʠ 

ʟʘʛʘʣʴʥʦʾ ʚʦʜʥʦʩʪʽ [1] ʜʣʷ ʙʘʩʝʡʥʽʚ ʮʠʭ ʨʽʯʦʢ ʧʨʦʪʠʣʝʞʥʠʡ. 

 

ɺʠʩʥʦʚʢʠ 

1. ʇʽʜʪʚʝʨʜʞʝʥʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ʩʪʦʢʫ ɼʫʥʘʶ, ʦʪʨʠʤʘʥʫ ʽʥʰʠʤʠ 

ʜʦʩʣʽʜʥʠʢʘʤʠ ʟʘ ʜʘʥʠʤʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʧʨʦʛʥʦʟʥʠʭ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʦʞ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʮʷ ʪʝʥʜʝʥʮʽʷ ʧʦʩʠʣʶʻʪʴʩʷ. 

2. ʇʦʢʘʟʘʥʦ, ʱʦ ʚ ʤʘʣʦʚʦʜʥʠʡ ʩʝʟʦʥ, ʷʢʠʡ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʦʩʽʥʥʽ ʤʽʩʷʮʽ 

ʜʦʩʣʽʜʞʝʥʦʛʦ ʧʝʨʽʦʜʫ, ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʩʪʦʢʫ ʻ ʟʥʘʯʥʦ ʧʦʤʽʪʥʽʰʦʶ, ʥʽʞ ʫ 

ʙʘʛʘʪʦʚʦʜʥʠʡ ʩʝʟʦʥ, ʷʢʠʡ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʚʝʩʥʷʥʽ ʤʽʩʷʮʽ. 

3. ɺʽʜʟʥʘʯʝʥʘ ʯʽʪʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʩʪʦʢʫ ɼʫʥʘʶ ʟʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ. 
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ɺʘʩʝʥʢʦ ɸ. ɻ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ;  

ʉʪʘʨʢʦ ʅ. ɺ., 

ʀʛʥʘʪʝʥʢʦ ʄ. ʗ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ çʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤè, ʛ. ʍʘʨʴʢʦʚ 

 

ʆ ʅɽʆɹʍʆɼʀʄʆʉʊʀ ʆʎɽʅʂʀ ʀɿʄɽʅɽʅʀʗ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ 

ʉʆʉʊʆʗʅʀʗ ɺʆɼʅʓʍ ʆɹʒɽʂʊʆɺ ʇʈʀ ʇʈʆɺɽɼɽʅʀʀ 

ɹʀʆʃʆɻʀʏɽʉʂʆʁ ʄɽʃʀʆʈɸʎʀʀ 
 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʦʚ ʦʧʳʪʘ ʙʠʦʤʝʣʠʦʨʘʮʠʠ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʯʘʩʪʫʶ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʣʠʰʴ 

ʦʙʱʝʡ ʦʮʝʥʢʦʡ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʛʨʫʧʧʫ ʛʠʜʨʦʙʠʦʥʪʦʚ. ɿʥʘʯʠʪʝʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʧʨʠ ʵʪʦʤ ʫʜʝʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʥʠʶ ʪʘʢʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʨʳʙʦʧʨʦʜʫʢʮʠʠ. 

ʈʘʟʥʦʩʪʦʨʦʥʥʠʝ ʙʠʦʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩʚʷʟʳʚʘʶʪ ʛʠʜʨʦʙʠʦʥʪʦʚ ʩ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʦʜʦʝʤʘ ʚ ʝʜʠʥʫʶ ʵʢʦʩʠʩʪʝʤʫ. ʅʘʣʠʯʠʝʤ ʧʦʜʦʙʥʳʭ ʩʚʷʟʝʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʚʦʜʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʚ ʮʝʣʦʤ. ʀ ʟʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʚʠʜʦʚ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʣʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʩʪʨʫʢʪʫʨʳ ʛʠʜʨʦʙʠʦʮʝʥʦʟʫ. 

ɺʩʝʣʝʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʚ ʚʦʜʦʝʤʳ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʵʢʦʩʠʩʪʝʤʫ 

ʚʦʜʦʝʤʘ ʚ ʮʝʣʦʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʳʙʦʚʦʜʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ ʙʝʟ ʧʦʜʛʦʪʦʚʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʦʩʥʦʚʘʥʠʡ ʦ ʩʧʝʮʠʬʠʢʝ ʪʘʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʜʦʝʤʦʚ ʠ ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ ʦʙʱʠʭ ʧʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʘʢʢʣʠʤʘʪʠʟʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. 

ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʚʩʝʣʷʝʤʳʭ ʚʠʜʦʚ ʧʨʦʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʠʭ ʚʩʝʣʝʥʠʷ 

ʚ ʚʦʜʦʝʤʳ, ʛʜʝ ʨʝʟʝʨʚʳ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʝʜʦʩʪʘʪʦʯʥʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʦʩʪʨʝʥʠʶ ʢʦʨʤʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʚʩʝʣʝʥʮʝʚ ʩ ʘʙʦʨʠʛʝʥʥʳʤʠ ʚʠʜʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʚʦʜʦʝʤʝ ʥʝʢʦʪʦʨʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʝʥʪʦʩʥʳʝ 

ʚʠʜʳ (ʪʘʢʠʝ, ʢʘʢ ʢʘʨʧ ʠ ʢʘʨʘʩʴ), ʧʝʨʝʭʦʜʷʪ ʥʘ ʧʠʪʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʜʝʪʨʠʪʦʤ. ʇʨʠ ʪʘʢʦʤ 

ʭʘʨʘʢʪʝʨʘ ʧʠʪʘʥʠʷ çʨʦʶʱʠʡè ʪʠʧ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʵʪʠʭ ʨʳʙ ʧʨʠʚʦʜʠʪ ʢ 

ʫʭʫʜʰʝʥʠʶ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʠ ʥʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ ʚ ʚʦʜʦʝʤʝ, ʯʪʦ ʥʝʛʘʪʠʚʥʳʤ ʦʙʨʘʟʦʤ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʩʦʩʪʦʷʥʠʠ ʵʢʦʩʠʩʪʝʤʳ ʚʦʜʦʝʤʘ ʚ ʮʝʣʦʤ [1]. 
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ʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʤʝʣʠʦʨʘʥʪʦʚ ʢʘʢ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʠ ʥʘ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʧʦʟʠʮʠʡ ʦʩʥʦʚʥʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʷ ʧʨʦʚʦʜʷʪʩʷ ʥʝʯʘʩʪʦ, ʭʦʪʷ ʪʘʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʠʚʘʪʴ ʭʘʨʘʢʪʝʨ ʠ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ 

ʤʝʣʠʦʨʘʥʪʦʚ, ʥʦ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʙʠʦʤʝʣʠʦʨʘʪʠʚʥʠʭ ʨʘʙʦʪ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʳ ʧʦ ʢʦʥʪʨʦʣʶ ʭʦʜʘ 

ʙʠʦʤʝʣʠʦʨʘʮʠʠ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ɺʦʣʛʦʜʦʥʩʢʦʡ ɸʕʉ. ɿʜʝʩʴ ʙʠʦʤʝʣʠʦʨʘʮʠʠ 

ʚʝʜʫʪʩʷ ʧʫʪʝʤ ʘʣʴʛʦʣʠʟʘʮʠʠ (ʚʥʝʩʝʥʠʝ ʚ ʚʦʜʦʝʤ ʰʪʘʤʤʦʚ ʭʣʦʨʝʣʣʳ) ʠ ʟʘʨʳʙʣʝʥʠʷ 

ʚʦʜʦʝʤʘ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʤʠ ʨʳʙʘʤʠ. ʉʦʧʨʦʚʦʞʜʝʥʠʝ ʨʘʙʦʪ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʜʠʥʘʤʠʢʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʦʚ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʙʠʦʤʝʣʠʦʨʘʮʠʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʝʤʘ [2]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʮʝʥʦʢ ʠʟʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʨʦʤʝ ʦʪʜʝʣʴʥʳʭ 

ʬʘʢʪʦʚ ʫʚʝʣʠʯʝʥʠʷ ʚʳʣʦʚʘ ʨʳʙʳ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘʤʠ-ʤʝʣʠʦʨʘʥʪʘʤʠ 

ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʤʘʣʦ. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʥʪʨʦʜʫʢʮʠʠ ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʠʭʪʠʦʤʝʣʠʦʨʘʮʠʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʚʠʜʦʚ ʨʳʙ ʦʪʤʝʯʘʣʘʩʴ ʝʱʝ ʚ 

70-80-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʨʘʙʦʪ. ʋʞʝ 

ʪʦʛʜʘ ʧʦʜʥʠʤʘʣʠʩʴ ʚʦʧʨʦʩʳ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʚ ʥʠʭ 

ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʨʳʙ ʠ ʚʣʠʷʥʠʠ ʵʪʠʭ ʨʳʙ ʥʘ ʤʝʩʪʥʫʶ ʠʭʪʠʦʬʘʫʥʫ. ɺ ʯʘʩʪʥʦʩʪʠ 

ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʫʥʠʯʪʦʞʝʥʠʝ ʤʘʢʨʦʬʠʪʦʚ - ʘ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʚʩʝʛʦ ʬʠʪʦʬʠʣʴʥʦʛʦ 

ʙʠʦʮʝʥʦʟʘ - ʥʝ ʤʦʞʝʪ ʥʝ ʚʳʟʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʡ ʦʙʲʝʢʪ ʚ ʮʝʣʦʤ [3-5]. 

ʅʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʙʠʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʝʤʦʚ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʦʵʪʦʤʫ ʨʷʜ ʘʚʪʦʨʦʚ ʩʯʠʪʘʶʪ, 

ʯʪʦ ʩʠʩʪʝʤʘ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʙʠʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʘ 

ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʙʠʦʪʦʡ ʵʢʦʩʠʩʪʝʤʳ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ [6]. 

ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʥʝʜʘʚʥʠʡ 

ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʨʘʙʦʪ. ʊʘʢ, ʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʦʟʝʨʝ ɹʦʣʴʰʠʝ ʐʚʘʢʰʪʳ (ɹʝʣʘʨʫʩʴ). ɼʦ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʳʭ ʨʳʙʦʚʦʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʢʘʢ ʥʝʛʣʫʙʦʢʠʡ, ʩʣʘʙʦ 
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ʵʚʪʨʦʬʥʳʡ (ʤʝʟʦʪʨʦʬʥʳʡ) ʚʦʜʦʝʤ, ʩʠʣʴʥʦ ʟʘʨʦʩʰʠʡ ʚʳʩʰʝʡ ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ɺɺʈ). ɼʦ 80% ʧʣʦʱʘʜʠ ʟʘʨʘʩʪʘʥʠʷ ʟʘʥʠʤʘʣʠ ʧʦʛʨʫʞʝʥʥʳʝ ɺɺʈ. 

ʏʝʨʝʟ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʦʜʳ ʦʟʝʨʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ 

ʩʠʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʧʦʛʨʫʞʝʥʥʦʡ ʠ ʥʘʜʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺʜʦʣʴ ʙʝʨʝʛʦʚ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʦʪʤʝʯʘʣʘʩʴ ʧʦʣʦʩʘ ʰʠʨʠʥʦʡ ʜʦ 50-100 ʤ ʠʟ ʧʨʠʙʨʝʞʥʦʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʋ ʩʝʚʝʨʥʦʛʦ ʠ ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʦʚ ʠʤʝʣʦ ʙʳʣʠ ʩʠʣʴʥʦ ʨʘʟʚʠʪʳ ʧʦʛʨʫʞʝʥʥʳʝ ɺɺʈ [7]. 

ʇʦʩʣʝ ʟʘʨʳʙʣʝʥʠʷ ʦʟʝʨʘ ʙʝʣʳʤ ʘʤʫʨʦʤ ʩʦʭʨʘʥʠʣʩʷ ʠ ʚʳʨʘʞʝʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ 

ʧʦʷʩ ʥʘʜʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʨʥʦ ʚ ʧʨʝʞʥʠʭ ʛʨʘʥʠʮʘʭ ʟʘʨʘʩʪʘʥʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʣʠ ʨʘʩʪʝʥʠʷ ʩ ʧʣʘʚʘʶʱʠʤʠ ʣʠʩʪʴʷʤʠ. ʇʦʛʨʫʞʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʩʠʣʴʥʦ ʧʦʨʝʜʝʣʘ, ʧʨʦʠʟʦʰʝʣ ʧʝʨʝʭʦʜ ʦʪ ʩʧʣʦʰʥʦʛʦ ʧʦʢʨʳʪʠʷ ʢ ʬʨʘʛʤʝʥʪʘʨʥʦʛʦ, ʥʦ 

ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʚ ʧʨʝʞʥʠʭ ʛʨʘʥʠʮʘʭ [8]. 

ʉʠʣʴʥʦ ʠʟʤʝʥʠʣʠʩʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ʠ ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʦʟʝʨʘ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʘ 1 ï ɻʠʜʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʟʝʨʘ ɹʦʣʴʰʠʝ ʐʚʘʢʰʪʳ ʜʦ ʠ ʧʦʩʣʝ 

ʟʘʨʳʙʣʝʥʠʷ ʙʝʣʳʤ ʘʤʫʨʦʤ [9] 

ʇʦʢʘʟʘʪʝʣʴ ɼʦ 

ʟʘʨʳʙʣʝʥʠʷ 

ʇʦʩʣʝ ʟʘʨʳʙʣʝʥʠʷ 

1948-1991ʛʛ 2008ʛ. 2009ʛ. 2011-2015ʛʛ 

ʇʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ, ʧʦ ʜʠʩʢʫ 

ʩʝʢʢʽ, ʤ 

2,83 0,56 0,79 0,75 

ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʚʦʜʝ, 

ʤʢʛ/ʣ 

2,80 - 23,89 36,80 

ɹʠʦʤʘʩʩʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʤʛ/ʣ 4,06 28,90 - 20,80 

ɼʦʣʷ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, % 6,00 - - 28,25 

 

ʇʨʠ ʙʠʦʤʝʣʠʦʨʘʮʠʠ ʩʪʘʨʦʨʝʯʴʷ ʏʘʨʦʥʜʘ ʚʩʣʝʜʩʪʚʠʝ ʚʳʝʜʘʥʠʝ ʨʘʩʪʝʥʠʡ 

ʧʨʦʠʩʭʦʜʠʣʘ ʧʝʨʝʩʪʨʦʡʢʘ ʛʠʜʨʦʵʢʦʩʠʩʪʝʤʳ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʠʟʤʝʥʝʥʠʷʤʠ ʚ 

ʩʪʨʫʢʪʫʨʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʟʦʦʧʣʘʥʢʪʦʥʘ, ʜʦʥʥʦʡ ʬʘʫʥʳ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʬʠʪʦʬʠʣʴʥʦʝ 

ʨʳʙʥʦʝ ʥʘʩʝʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʝʝ ʢʘʢ ʥʝʨʝʩʪʦʚʳʡ ʩʫʙʩʪʨʘʪ, ʤʝʩʪʦ ʥʘʛʫʣʘ ʠ 

ʫʢʨʳʪʠʷ. ʄʝʣʠʦʨʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʦʪ ʚʩʝʣʝʥʠʷ ʙʝʣʦʛʦ ʘʤʫʨʘ ʧʨʦʷʚʠʣʩʷ ʫʞʝ ʚ ʧʝʨʚʳʡ 

ʛʦʜ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʟʘʤʝʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʷʛʢʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ - ʨʜʝʩʪʦʚ ʠ ʨʷʩʦʢ (ʧʦʯʪʠ ʚ ʪʨʠ ʨʘʟʘ - ʦʪ 1,3 ʜʦ 0,45 ʢʛ/ʤ2) [10]. 

ʅʘʤʠ ʧʨʦʚʦʜʷʪʩʷ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ɿʤʠʝʚʩʢʦʡ 

ʊʕʉ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʈʝʞʠʤʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʠ 

ʦʮʝʥʢʫ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. ʊʘʢ ʧʦ ʜʘʥʥʳʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʬʣʦʨʘ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ɿʤʠʝʚʩʢʦʡ ʊʕʉ ʥʘʩʯʠʪʳʚʘʝʪ 25 ʚʠʜʦʚ ɺɺʈ, ʦʪʥʦʩʷʱʠʭʩʷ 

ʢ 14 ʩʝʤʝʡʩʪʚʘʤ. ɺ ʧʝʨʠʦʜ 1986-2006 ʛʛ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʣʩʷ, ʭʦʪʷ 
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ʧʦʩʪʦʷʥʥʦ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʤʝʣʠʦʨʘʮʠʷ ʚʦʜʦʝʤʳ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʤʠ 

ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʨʳʙʘʤʠ. 

ʇʣʦʱʘʜʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʥʷʪʳ ʚʳʩʰʠʤʠ ʚʦʜʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʠʟʤʝʥʷʣʠʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 8,0 ʜʦ 10,5% ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ. ʇʨʠ ʵʪʦʤ ʧʣʦʱʘʜʠ ʧʦʛʨʫʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʙʳʣʠ ʚ 2,5 - 4 ʨʘʟʘ ʙʦʣʴʰʝ ʧʣʦʱʘʜʝʡ, ʟʘʥʷʪʳʭ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʤʠ [7-9]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʨʘʟʚʠʪʠʝʤ ɺɺʈ ʠ ʜʘʥʥʳʭ 

ʤʝʩʪʥʦʛʦ ʨʳʙʭʦʟʘ ʧʦ ʦʙʲʝʤʘʤ ʚʩʝʣʝʥʠʷ ʨʳʙʳ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ 

ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ɿʤʠʝʚʩʢʦʡ ʊʕʉ (ʪʘʙʣ. 2), ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʙʠʦʤʘʩʩʦʡ ɺɺʈ ʚ ʚʦʜʦʝʤʝ ʠ ʦʙʲʝʤʘʤʠ ʟʘʨʳʙʣʝʥʠʷ 

ʙʝʣʳʤ ʘʤʫʨʦʤ ʠ ʪʦʣʩʪʦʣʦʙʠʢʘʤʠ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 2 ï ɹʠʦʤʘʩʩʳ ɺɺʈ ʠ ʟʘʨʳʙʣʝʥʠʝ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ɿʤʠʝʚʩʢʦʡ ʊʕʉ ʚʠʜʘʤʠ-

ʤʝʣʠʦʨʘʥʪʘʤʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ, [11-13] 

 ɺɺʈ, ʪ ʩʳʨʦʡ ʙʠʦʤʘʩʩʳ ɿʘʨʳʙʣʝʥʠʝ ʜʚʫʭʣʝʪʢʘʤʠ,  

ʪʳʩ. ʝʢʟ. 

ɻʦʜ ʇʨʠʙʨʝʞʥʦ-

ʚʦʜʥʳʝ 

ʇʦʛʨʫʞʝʥʥʳʝ ɺʩʝʛʦ ʊʦʣʩʪʦʣʦʙʠʢʠ ɹʝʣʡr ʘʤʫʨ 

1986 3143 3545 6688 147,4 122 

1987 1649 584 2233 54 12 

1988 1361 2037 3399 250 99 

1989 2757 2449 5205 235,6 9,8 

1990 2528 1970 4500 57,1 9,5 

1992 2360 1540 3900 215 - 

1993 2281 1445 3726 157 - 

1994 2120 2697 4817 112 - 

1995 2323 1777 4100 100 - 

1997 2193 3217 5410 292,6 27,0 

1998 2121 2654 4775 229,2 - 

1999 ʥ. ʜ. ʥ. ʜ. 6564 285,1 - 

2000 ʥ. ʜ. ʥ. ʜ. 5175 409,2 - 

2001 ʥ. ʜ. ʥ. ʜ. 5100 267,6 8,6 

2002 ʥ. ʜ. ʥ. ʜ. 4700 351,98 - 

2003 ʥ. ʜ. ʥ. ʜ. 3930 339,0 - 

2004 ʥ. ʜ. ʥ. ʜ. 6247 412,5 28,5 

2005 ʥ. ʜ. ʥ. ʜ. 4850 118,0 18,7 

2006 ʥ. ʜ. ʥ. ʜ. 4180 259,7 15,6 

*) ʇʨʠʤʝʯʘʥʠʝ: ʥ. ʜ. - ʥʝʪ ʜʘʥʥʳʭ; - ʟʘʨʳʙʣʝʥʠʷ ʥʝ ʙʳʣʦ. 
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ʊʘʙʣʠʮʘ 3. ɺʝʣʠʯʠʥʳ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʙʠʦʤʘʩʩʦʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ 

ʦʙʲʝʤʘʤʠ ʟʘʨʳʙʣʝʥʠʷ ʙʝʣʳʤ ʘʤʫʨʦʤ ʠ ʪʦʣʩʪʦʣʦʙʠʢʦʤ ʚ ʚʦʜʦʝʤʝ-ʦʭʣʘʜʠʪʝʣʝ ɿʤʠʝʚʩʢʦʡ 

ʊʕʉ 

ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ɻʦʜʳ ʂʦʨʨʝʣʷʮʠʷ 

ʆʙʲʝʤʘʤʠ ʟʘʨʳʙʣʝʥʠʷ ʙʝʣʳʤ ʘʤʫʨʦʤ ʠ ʦʙʱʝʡ ʙʠʦʤʘʩʩʦʡ 

ɺɺʈ 

1986-2006 

 

+0,216 

ʆʙʲʝʤʘʤʠ ʟʘʨʳʙʣʝʥʠʷ ʙʝʣʳʤ ʘʤʫʨʦʤ ʠ ʙʠʦʤʘʩʩʦʡ 

ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ ɺɺʈ 

1986-1998 

 

+ 0,084 

ʆʙʲʝʤʘʤʠ ʟʘʨʳʙʣʝʥʠʷ ʙʝʣʳʤ ʘʤʫʨʦʤ ʠ ʙʠʦʤʘʩʩʦʡ 

ʧʦʛʨʫʞʝʥʥʳʭ ɺɺʈ 

1986-1998 

 

+0,445 

ʆʙʲʝʤʘʤʠ ʟʘʨʳʙʣʝʥʠʷ ʪʦʣʩʪʦʣʦʙʠʢʘʤʠ ʠ ʦʙʱʝʡ ʙʠʦʤʘʩʩʦʡ 

ɺɺʈ 

1986-2006 

 

+0,388 

 

ɼʘʥʥʳʝ ʪʘʙʣ. 3 ʧʦʢʘʟʳʚʘʶʪ ʩʣʘʙʫʶ ʚʝʣʠʯʠʥʫ ʢʦʨʨʝʣʷʮʠʠ (+0,216) ʤʝʞʜʫ 

ʦʙʲʝʤʘʤʠ ʟʘʨʳʙʣʝʥʠʷ ʙʝʣʳʤ ʘʤʫʨʦʤ ʠ ʦʙʱʝʡ ʙʠʦʤʘʩʩʦʡ ɺɺʈ. ʕʪʦ ʤʦʞʝʪ 

ʦʙʲʷʩʥʷʪʴʩʷ ʪʝʤ, ʯʪʦ ʦʙʲʝʤʳ ʚʩʝʣʝʥʠʷ ʙʝʣʦʛʦ ʘʤʫʨʘ, ʩ ʧʦʟʠʮʠʡ ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘʤʠ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ, ʙʳʣʠ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʟʘʨʳʙʣʝʥʠʝ ʥʝ ʙʳʣʦ ʚʦʦʙʱʝ, ʭʦʪʷ ʦʙʲʝʤʳ 

ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʨʳʙʣʝʥʠʡ ʚ ʵʪʠ ʛʦʜ r ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʥʘʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʜʝʪʘʣʴʥʳʭ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɺɺʈ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʦʙʲʝʤʘʤʠ 

ʟʘʨʳʙʣʝʥʠʝ ʙʝʣʳʤ ʘʤʫʨʦʤ ʠ ʙʠʦʤʘʩʩʦʡ ʧʦʛʨʫʞʝʥʥʳʭ ɺɺʈ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʳʝ ʦʙʲʝʤʳ ʟʘʨʳʙʣʝʥʠʷ, ʠʤʝʝʪ ʩʨʝʜʥʶʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ. 

ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʢʦʨʨʝʣʷʮʠʠ (+0,388) ʫʩʪʘʥʦʚʣʝʥʘ ʪʘʢʞʝ ʤʝʞʜʫ ʦʙʱʝʡ ʙʠʦʤʘʩʩʦʡ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʦʙʲʝʤʘʤʠ ʟʘʨʳʙʣʝʥʠʝ ʪʦʣʩʪʦʣʦʙʠʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʪʨʝʙʣʷʶʪ ʬʠʪʦʧʣʘʥʢʪʦʥ ʠ ʧʦʚʳʰʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʲʷʪʠʷ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ɺɺʈ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʙʠʦʤʘʩʩʳ. 

 

ʊʘʙʣʠʮʘ 4 ï ɺʝʣʠʯʠʥʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʦʙʲʝʤʘʤʠ ʚʩʝʣʝʥʠʷ ʪʦʣʩʪʦʣʦʙʠʢʦʚ ʠ ʙʠʦʤʘʩʩʦʡ ʜʨʝʡʩʩʝʥʳ ʚ ʚʦʜʦʝʤʝ-

ʦʭʣʘʜʠʪʝʣʝ ɿʤʠʝʚʩʢʦʡ ʊʕʉ 

ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ɻʦʜʳ ʂʦʨʨʝʣʷʮʠʷ 

ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʦʙʲʝʤʘʤʠ 

ʟʘʨʳʙʣʝʥʠʷ ʪʦʣʩʪʦʣʦʙʠʢʘʤʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʨʝʡʩʩʝʥʳ 

1986-1997 - 0,447 

ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʦʙʲʝʤʘʤʠ 

ʟʘʨʳʙʣʝʥʠʷ ʪʦʣʩʪʦʣʦʙʠʢʘʤʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʨʝʡʩʩʝʥʳ  

1998-2008 + 0,116 

ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ 

ʙʠʦʤʘʩʩʘʤʠ ʜʨʝʡʩʩʝʥʳ ʚ ʚʦʜʦʝʤʝ 

1998-2011 - 0,306 
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ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ-ʤʝʣʠʦʨʘʥʪʦʚ ʚ ʚʦʜʦʝʤʝ-ʦʭʣʘʜʠʪʝʣʝ ɿʤʠʝʚʩʢʦʡ ʊʕʉ 

ʷʚʣʷʶʪʩʷ ʪʦʣʩʪʦʣʦʙʠʢʠ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝʣʝʥʠʝ ʪʦʣʩʪʦʣʦʙʠʢʦʚ ʦʢʘʟʳʚʘʝʪ 

ʙʦʣʴʰʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʦʙʱʝʩʪʚʦ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ʈʘʩʩʯʠʪʘʥʥʳʝ ʚʝʣʠʯʠʥʳ 

ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 4. 

ɼʘʥʥʳʝ ʪʘʙʣ. 4 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʨʝʡʩʩʝʥʳ, ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʦʙʲʝʤʘʤʠ ʟʘʨʳʙʣʝʥʠʷ 

ʪʦʣʩʪʦʣʦʙʠʢʘʤʠ ʠʤʝʝʪ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ʠ ʥʦʩʠʪ ʥʝʛʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ (R = - 0.447). 

ʌʠʣʴʪʨʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʨʝʡʩʩʝʥʳ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʩʦʦʙʱʝʩʪʚʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʙʠʦʤʘʩʩʦʡ ʜʨʝʡʩʩʝʥʳ ʨʘʚʥʘ - 0,306. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʚʦʜʦʝʤʝ-ʦʭʣʘʜʠʪʝʣʝ ʧʦʧʫʣʷʮʠʠ ʜʨʝʡʩʩʝʥʳ ʤʝʣʠʦʨʘʪʠʚʥʳʡ ʚʣʠʷʥʠʝ 

ʪʦʣʩʪʦʣʦʙʠʢʦʚ ʙʫʜʝʪ ʩʥʠʞʘʪʴʩʷ. ʇʦʩʣʝʜʥʝʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ 

ʦʙʲʝʤʘʤʠ ʟʘʨʳʙʣʝʥʠʷ ʪʦʣʩʪʦʣʦʙʠʢʘʤʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʨʝʡʩʩʝʥʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 

0,116 ʠ, ʚʦʧʨʝʢʠ ʟʜʨʘʚʦʤʫ ʩʤʳʩʣʫ, ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ [14]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʥʘ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ɿʤʠʝʚʩʢʦʡ ʊʕʉ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʤʝʣʠʦʨʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʡ ʢʦʨʨʝʢʮʠʠ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʦʙʲʝʤʦʚ ʟʘʨʳʙʣʝʥʠʷ ʨʳʙ-ʤʝʣʠʦʨʘʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

 

ɺʳʚʦʜʳ 

1. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ. 

2. ʈʘʩʩʤʦʪʨʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ɿʤʠʝʚʩʢʦʡ ʊʕʉ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʤʝʣʠʦʨʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʡ ʢʦʨʨʝʢʮʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʦʙʲʝʤʦʚ ʟʘʨʳʙʣʝʥʠʷ ʨʳʙ-ʤʝʣʠʦʨʘʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɭʚʪʫʰʝʥʢʦ ʄ.ʖ., ɼʫʜʥʠʢ ʉ.ɺ., ɻʣʻʙʦʚʘ ʖ.ɸ. ɸʢʣʽʤʘʪʠʟʘʮʽʷ ʛʽʜʨʦʙʽʦʥʪʽʚ : ʧʽʜʨʫʯ. - ʂʠʾʚ : 

ɸʛʨʘʨʥʘ ʦʩʚʽʪʘ, 2011. ï 240 ʩ.  
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326. 

3. ʅʝʛʦʥʦʚʩʢʘʷ ʀ. ʊ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʨʳʙʦʧʨʦʜʫʢʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʚ ʢʨʫʧʥʳʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʵʪʠʭ ʨʳʙ ʥʘ ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. ʉʙ. ʥ. ʪʨ. ɻʆʉʅʀʆʈʍ, ʚʳʧ. 

301. - ʃʝʥʠʥʛʨʘʜ: ʇʆ-3 ʃʝʥʫʧʨʠʟʜʘʪʘ, 1989. ï ʉ. 38-59. 

4. ʂʦʛʘʥ ʐ. ʀ. ʆ ʟʘʨʘʩʪʘʥʠʠ ʂʘʨʘʢʫʤʩʢʦʛʦ ʢʘʥʘʣʘ ʠ ʥʝʢʦʪʦʨʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʚʩʝʣʝʥʠʷ ʚ 

ʚʦʜʦʝʤʳ ʙʝʣʦʛʦ ʘʤʫʨʘ. ï ɻʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. - ˉ 2. ï ʂʠʝʚ: 1974. ï ʉ. 110-115. 

5. ʏʘʨʳʝʚ ʈ., ʈʳʣʦʚ ɸ., ɹʝʣʳʡ ʘʤʫʨ ʠ ʷʚʣʝʥʠʝ ʩʫʢʮʝʩʩʠʠ ʚ ʚʦʜʦʝʤʘʭ. - ʕʢʦʣʦʛʠʷ. - ˉ4. - 

ʉʚʝʨʜʣʦʚʩʢ: ʅʘʫʢʘ,1980. -  ʉ. 93-95. 

6. ʅʠʷʟʛʫʣʦʚ ʋ.ɼ., ʎʭʦʚʨʝʙʦʚ ʕ.ʉ., ʖʨʴʝʚ ʂ.ɺ.  ʄʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʠ ʙʠʦʨʝʩʫʨʩʦʚ//ʊʫʚʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ɺɽʉʊʅʀʂ ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 2014. -ˉ2. - ʂʳʟʳʣ: 2014. - ʉ. 114-118. 

7. ɺʣʘʩʦʚ ɹ.ʇ., ʗʢʫʰʢʦ ʆ. ʌ., ɻʠʛʝʚʠʯ ɻ. ʉ. ʠ ʜʨ. ʆʟʝʨʘ ɹʝʣʘʨʫʩʠ: ʩʧʨʘʚʦʯʥʠʢ. ï ʄʠʥʩʢ: ɹɻʋ, 

2004. ï 284ʩ.  

8. ʂʦʩʪʦʫʩʦʚ ɺ. ɻ., ʇʦʧʠʥʘʯʝʥʢʦ ʊ.ʀ., ɹʘʨʘʥ ʀ. ʅ. ʠ ʜʨ. ɸʥʘʣʠʟ ʵʢʦʩʠʩʪʝʤʥʦʛʦ ʦʪʚʝʪʘ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ çʦʟʝʨʦ-ʨʝʢʘè ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʳʙʦʚʦʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. - 

ɺʦʧʨʦʩʳ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ɹʝʣʘʨʫʩʠ: ʩʙ. ʥʘʫʯ. ʪʨ. - ɺʳʧ. 32.  ï ʄʠʥʩʢ: 2016. ï ʉ. 169-197. 

9. ʄʠʭʝʝʚʘ ʊ.ʄ., ɸʜʘʤʦʚʠʯ ɹ.ɺ., ɾʫʢʦʚʘ ʊ. ɺ. ʠ ʜʨ. ʌʠʪʦʧʣʘʥʢʪʦʥ ʦʟʝʨʘ ɹʦʣʴʰʠʝ ʐʚʘʢʰʪʳ 

(ɹʝʣʘʨʫʩʴ) ʧʨʠ ʧʝʨʝʭʦʜʝ ʵʢʦʩʠʩʪʝʤʳ ʠʟ ʤʘʢʨʦʬʠʪʥʦʛʦ - ʩʣʘʙʦʵʚʪʨʦʬʥʦʛʦ ʢ 

ʬʠʪʦʧʣʘʥʢʪʦʥʥʦʤʫ - ʛʠʧʝʨʵʚʪʨʦʬʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. - ʉʠʙʠʨʩʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. - ˉ6. - 

ʅʦʚʦʩʠʙʠʨʩʢ: ʀʟʜ. ʉʆ ʈɸʅ, 2018. ï ʉ. 661-676.  

10. ɸʬʘʥʘʩʴʻʚ ʉ.ɸ., ɼʦʣʠʥʩʴʢʠʡ ɺ.ʃ., ʃʻʪʠʮʴʢʘ ʆ.ʄ. ʪʘ ʽʥ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʨʠʙʣʝʥʥʷ ʪʘ 

ʢʦʥʪʨʦʣʴ ʽʭʪʽʦʤʝʣʽʦʨʘʮʽʾ ɹʝʨʝʛʽʚʩʴʢʦʾ ʧʦʣʴʜʝʨʥʦʾ ʩʠʩʪʝʤʠ// ʉʫʯʘʩʥʽ  ʧʨʦʙʣʝʤʠ ʪʝʦʨʝʪʠʯʥʦ ʽ 

ʧʨʘʢʪʠʯʥʦʾ ʽʭʪʽʦʣʦʛʽʾ: ʤʘʪʝʨʽʘʣʠ VIɯ ʄʽʞʥʘʨʦʜʥʦʾ  ʽʭʪʽʦʣʦʛʽʯʥʦʾ  ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

(ʄʝʣʽʪʦʧʦʣʴ-ɹʝʨʜʷʥʩʴʢ, 10-13 ʚʝʨʝʩʥʷ 2014 ʨ) ï ʍʝʨʩʦʥ: ɻʨʽʥʴ ɼ.ʉ., 2014.  ï ʉ.19-22. 

11. ɺʘʩʝʥʢʦ ʆ. ɻ. ɽʢʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʚʦʜʦʦʭʦʨʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʪʝʧʣʦʝʥʝʨʛʝʪʠʮʽ. ï ʍʘʨʢʽʚ: 

ʋʢʨʅɼɯɽʇ, 2000. - ʊʦʤ 1. ï 243 ʩ. 

12. ʆʪʯʝʪ ʧʦ ʪʝʤʝ çɺʳʧʦʣʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷè 

(ʭ/ʜ ˉ ʄ4-387). - ʍʘʨʴʢʦʚ: ʋʢʨʅʀʀʕʇ, 2004. ï 261ʩ. 

13. ʆʪʯʝʪ ʧʦ ʪʝʤʝ çɻ ʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ɿʤʠʝʚʩʢʦʡ ʊʕʉè (ʭ/ʜ ˉ 

4.1-501). - ʍʘʨʴʢʦʚ: ʋʂʈʅʀʀʕʇ, 2005, 2006. 

14. ɺʘʩʝʥʢʦ ɸ. ɻ., ʉʪʘʨʢʦ ʅ. ɺ. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʥʘ ʨʘʟʚʠʪʠʝ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʚʦʜʦʝʤʝ-ʦʭʣʘʜʠʪʝʣʝ ɿʤʠʝʚʩʢʦʡ ʊʕʉ. - The 5th International scientific and 

practical conference çPriority directions of science developmentè. - Lviv, Ukraine: 2020. ï P. 286-

288. 

  

http://www.sibran.ru/journals/issue.php?ID=175131&ARTICLE_ID=175134
http://www.sibran.ru/journals/issue.php?ID=175131&ARTICLE_ID=175134
http://www.sibran.ru/journals/issue.php?ID=175131&ARTICLE_ID=175134


70 
 

ʋɼʂ 504.3.054:502.578+911.37 

 

ɺʘʩʶʪʠʥʩʴʢʘ ʂ. ɸ.; 

ɹʘʨʙʘʰʝʚ ʉ. ɺ. 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʆʜʝʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ  

 

ʆʎɯʅʂɸ ɺʇʃʀɺʋ ɺʀʂʀɼɯɺ ɺɯɼ ʉʊɸʎɯʆʅɸʈʅʀʍ ɼɾɽʈɽʃ ʄɯʉʊ 

ʆɹʃɸʉʅʆɻʆ ʇɯɼʇʆʈʗɼʂʋɺɸʅʅʗ ʅɸ ʅɽɹɽɿʇɽʂʋ ɸʊʄʆʉʌɽʈʅʆɻʆ 

ʉɽʈɽɼʆɺʀʑɸ ʈɽɻɯʆʅɯɺ  

 

ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʪʘ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʷ ʦʩʪʘʪʦʯʥʦ ʚʠʟʥʘʯʠʣʠ ʫʨʙʘʥʽʟʘʮʽʶ 

ʷʢ ʦʩʥʦʚʥʠʡ ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢʠʡ ʻ ʥʘʜʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʜʦʚʢʽʣʣʷ. ʆʜʥʽʻʶ ʟ ʩʘʤʠʭ ʧʦʰʠʨʝʥʠʭ ʭʚʦʨʦʙ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ ʻ ʜʝʛʨʘʜʘʮʽʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʥʘ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. ɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ɿʈ) ʚ ʤʽʩʴʢʝ ʧʦʚʽʪʨʷ 

ʢʦʤʧʣʝʢʩʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ 

ʝʢʦʩʠʩʪʝʤ, ʘʛʨʦʮʝʥʦʟʽʚ ʪʦʱʦ, ʚʠʢʣʠʢʘʶʪʴ ʛʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʽ ʨʫʡʥʘʮʽʶ ʦʟʦʥʦʚʦʛʦ 

ʰʘʨʫ. ʇʝʨʝʪʚʦʨʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʪʤʦʩʬʝʨʠ ʧʦʨʫʰʫʶʪʴ 

ʘʩʠʤʽʣʷʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʩʪʘʣʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ 

ʛʫʩʪʦʥʘʩʝʣʝʥʠʭ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʤʽʩʮʝʚʠʤʠ ʝʬʝʢʪʘʤʠ, ɿʈ 

ʧʝʨʝʥʦʩʷʪʴʩʷ ʥʘ ʚʝʣʠʯʝʟʥʽ, ʜʦ ʪʠʩʷʯ ʢʽʣʦʤʝʪʨʽʚ, ʚʽʜʩʪʘʥʽ, ʪʦʞ, ʧʽʜʚʠʱʝʥʥʷ ʥʝʙʝʟʧʝʢʠ 

ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʩʪʦʨʫ ʦʭʦʧʣʶʻ ʥʝ ʪʽʣʴʢʠ ʤʽʩʴʢʽ ʪʝʨʠʪʦʨʽʾ, ʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʛʣʦʙʘʣʴʥʦʤʫ 

ʤʘʩʰʪʘʙʽ.  

ʉʝʨʝʜ 461 ʤʽʩʪ ʋʢʨʘʾʥʠ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʦʭʦʧʣʝʥʽ 39 ʤʽʩʪ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʤʽʩʪʫ 22 ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʟʦʢʨʝʤʘ ʚʦʩʴʤʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ɿʘʛʘʣʦʤ, ʤʘʢʩʠʤʘʣʴʥʽ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ 

ʟʤʽʥ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʥʘʡʙʽʣʴʰ ʫʨʙʘʥʽʟʦʚʘʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʮʝʥʪʨʽʚ. ɿʘ ʽʥʜʝʢʩʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʤʽʩʪ ɭʚʨʦʧʠ (Pollution Index), ʷʢʠʡ 

ʱʦʨʽʯʥʦ ʧʦʢʘʟʫʻ ʽʥʪʝʨʥʝʪ-ʙʘʟʘ ʜʘʥʠʭ numbeo.com [1], ʤ. ɼʥʽʧʨʦ ʟʘʡʤʘʻ 6 ʤʽʩʮʝ 

(Pollution Index 80,98), ʤ. ʂʠʾʚ ï 23 (Pollution Index 65,36), ʤ. ʆʜʝʩʘ ï 31 (Pollution Index 

63,11), ʤ. ʍʘʨʢʽʚ ï 44 (Pollution Index 55,85), ʤ. ʃʴʚʽʚ ï 49 (Pollution Index 52,11). 

ɽʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʪʤʦʩʬʝʨʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʽʜ ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʜʞʝʨʝʣ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʦʶ ʧʨʦʤʠʩʣʦʚʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʤʘʩʰʪʘʙʘʤʠ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɸʣʝ, ʤʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʚʥʝʩʢʽʚ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʚ 

ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʢʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʝʛʽʦʥʽʚ ʜʦʩʣʽʜʞʝʥʽ 

ʥʝʜʦʩʪʘʪʥʴʦ ʪʘ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʧʦʚʽʪʨʷ ʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ. ʊʦʞ, 
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ʨʦʟʚʠʪʦʢ ʢʽʣʴʢʽʩʥʠʭ, ʽʥʜʠʢʘʪʦʨʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ 

ʫʨʙʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʘʪʤʦʩʬʝʨʥʝ ʩʝʨʝʜʦʚʠʱʝ ʷ ʩʫʯʘʩʥʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʟʽʙʨʘʥʽ ʟ ɽʢʦʣʦʛʽʯʥʠʭ ʧʘʩʧʦʨʪʽʚ ʨʝʛʽʦʥʽʚ ʟʘ 

2020 ʨ. [2] ʪʘ ʫʪʦʯʥʝʥʽ ʟʛʽʜʥʦ ʩʪʘʪʠʩʪʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʾ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʉʪʘʪʠʩʪʠʢʠ 

ʋʢʨʘʾʥʠ [3] (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʜʘʥʠʭ ʟ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ) ʪʘ ʉʪʘʪʠʩʪʠʯʥʦʛʦ 

ʟʙʽʨʥʠʢʘ çʋʢʨʘʾʥʘ ʫ ʮʠʬʨʘʭ: 2021è [4]. ɸʚʪʦʨʘʤʠ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʽʥʜʠʢʘʪʦʨʥʠʡ ʤʝʪʦʜ 

ʦʮʽʥʶʚʘʥʥʷ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʛʽʦʥʽʚ. ʉʝʨʝʜ ʯʠʩʣʝʥʥʠʭ ʘʩʧʝʢʪʽʚ ʫʨʙʘʥʽʟʘʮʽʾ 

ʝʢʦʣʦʛʽʯʥʘ ʩʢʣʘʜʦʚʘ ʚʠʟʥʘʯʘʻ ʚʩʪʘʥʦʚʣʶʻ ʤʝʞʽ ʩʪʽʡʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ ʧʽʜ ʪʠʩʢʦʤ 

ʫʨʙʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʣʽʤʽʪʫʻ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ 

ʨʦʟʚʠʪʦʢ. ɺ ʷʢʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʫ ʟʘʩʪʦʩʦʚʘʥʠʡ ʽʥʜʠʢʘʪʦʨ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʷʢʠʡ ʙʫʣʠ ʚʠʟʥʘʯʝʥʠʡ ʪʘ ʨʦʟʨʘʭʦʚʘʥʽ ʘʚʪʦʨʦʤ ʚ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ [5, 6] ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʱʽʣʴʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʯʘʩʪʢʠ 

ʫʨʙʘʥʽʟʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʽʚ ʪʘ ʚʨʘʭʦʚʫʚʘʚ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ ʨʦʟʩʝʣʝʥʥʷ ʤʽʩʴʢʦʛʦ 

ʥʘʩʝʣʝʥʥʷ. ɺ ʮʽʣʷʭ ʜʦʩʷʛʥʝʥʥʷ ʧʦʨʽʚʥʷʥʥʦʩʪʽ ʜʘʥʠʭ ʥʦʨʤʘʣʽʟʘʮʽʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʘʣʛʦʨʠʪʤʦʤ, ʥʘʚʝʜʝʥʠʤ ʚ ʨʦʙʦʪʽ [5]. 

 

ʈʠʩʫʥʦʢ 1 ï ʈʘʥʞʫʚʘʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ ʩʫʤʘʨʥʠʤʠ ʚʠʢʠʜʘʤʠ ʚʽʜ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ 

ɺ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʚʠʢʠʜʽʚ ɿʈ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 189 ʤʽʩʪ 

ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ (ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʚʠʢʠʜʽʚ 

ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʤʽʩʪ ɸʈ ʂʨʠʤʫ, ɼʦʥʝʮʴʢʦʾ ʪʘ ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ; ʜʘʥʽ 
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ʄʠʢʦʣʘʾʚʩʴʢʘ

ʈʽʚʥʝʥʩʴʢʘ

ʏʝʨʥʽʛʽʚʩʴʢʘ

ʉʫʤʩʴʢʘ

ʍʝʨʩʦʥʩʴʢʘ

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ

ʃʫʛʘʥʩʴʢʘ

ʃʴʚʽʚʩʴʢʘ

ʇʦʣʪʘʚʩʴʢʘ

ʏʝʨʢʘʩʴʢʘ

ʂʠʾʚʩʴʢʘ*

ʆʜʝʩʴʢʘ

ɺʽʥʥʠʮʴʢʘ

ʍʘʨʢʽʚʩʴʢʘ

ɿʘʧʦʨʽʟʴʢʘ

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ

ɼʦʥʝʮʴʢʘ

ɿʥʘʯʝʥʥʷʧʘʨʘʤʝʪʨʘʚʠʢʠʜʽʚʚʽʜʩʪʘʮʽʦʥʘʨʥʠʭʜʞʝʨʝʣʟʘʙʨʫʜʥʝʥʥʷʤʽʩʪʦʙʣʘʩʥʦʛʦ

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ,Vurb
st.s,.ʪʠʩ.ʪ
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ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʨʘʭʦʚʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʤ. ʂʠʻʚʘ). ʈʘʥʞʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʟʘ ʚʠʢʠʜʘʤʠ 

ɿʈ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʧʘʨʘʤʝʪʨ Vurb
st.s,.ʪ), 

ʧʨʝʜʩʪʘʚʣʝʥʝ ʥʘ ʨʠʩ. 1, ʧʦʢʘʟʘʣʦ ʾʭ ʚʝʣʠʯʝʟʥʫ ʨʦʟʙʽʞʥʽʩʪʴ ʚ ʧʦʪʫʞʥʦʩʪʽ ʧʦʚʽʪʨʷʥʠʭ 

ʝʤʽʩʽʡ, ʚʽʜ 495.96 ʪʠʩ. ʪ ʚ ɼʦʥʝʮʴʢʦʾ ʜʦ 0.52 ʪʠʩ. ʪ ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʾ. 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ 

ʤʘʩʰʪʘʙʽ ʨʝʛʽʦʥʫ ʚʠʟʥʘʯʝʥʽ ʪʘ ʨʦʟʨʘʭʦʚʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʫʨʙʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʝʛʽʦʥʽʚ (n urb
st.s) ʷʢ ʯʘʩʪʢʫ ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 

ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʽʜ ʟʘʛʘʣʴʥʦʦʙʣʘʩʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2, 

ʟʙʽʣʴʰʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʚʠʢʠʜʽʚ Vurb
st.s ʢʦʨʝʣʶʻ ʟ ʪʨʝʥʜʦʤ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʚʧʣʠʚʫ 

ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʧʦʢʘʟʥʠʢʦʤ n urb
st.s, ʥʘ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤʘʩʰʪʘʙʽ 

ʨʝʛʽʦʥʫ. ɺʠʢʣʶʯʝʥʥʷ ʟ ʮʽʻʾ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʪʦʩʫʶʪʴʩʷ ʜʝʢʽʣʴʢʦʭ ʨʝʛʽʦʥʽʚ.  

 

ʈʠʩʫʥʦʢ 2 ï ɺʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʪʘ ʾʭ ʚʥʝʩʢʦʤ ʚ ʟʘʛʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʨʝʛʽʦʥʽʚ 

ɺʢʨʘʡ ʤʘʣʽ ʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ ʤʽʩʪ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʭʦʯʘ ʽ ʦʙʫʤʦʚʣʶʶʪʴ 

ʟʘʛʘʣʴʥʦʦʙʣʘʩʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʦʯʝʚʠʜʥʦ, ʧʦʚËʷʟʘʥʽ ʽʟ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʜʘʥʠʭ ʟ 

ʥʝʧʽʜʢʦʥʪʨʦʣʴʥʠʭ ʪʝʨʠʪʦʨʽʡ. ɺʽʜʟʥʘʯʠʤʦ ʧʦʪʫʞʥʽ ʚʢʣʘʜʠ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʚ 

ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʏʝʨʥʽʚʝʮʴʢʦʾ, ɺʦʣʠʥʩʴʢʦʾ, ʍʝʨʩʦʥʩʴʢʦʾ, 

ʇʦʣʪʘʚʩʴʢʦʾ, ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʧʨʠ ʥʝʟʥʘʯʥʠʭ ʪʘ ʜʦʩʠʪʴ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ 

ʧʦʢʘʟʥʠʢʘ Vurb
st.s. ɺʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʫʨʙʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʨʷʜʫ ʦʙʣʘʩʪʝʡ 

ʧʦʷʩʥʶʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʠ ʦʢʨʝʤʠʤʠ ʧʦʪʫʞʥʠʤʠ ʦʙËʻʢʪʘʤʠ 

ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʊʘʢ, ʚʠʢʠʜʠ ʤʽʩʪ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʧʦʚʥʽʩʪʶ 

ʦʙʫʤʦʚʣʝʥʽ ʚʧʣʠʚʦʤ ʃʘʜʠʞʠʥʩʴʢʦʾ ʊɽʎ, ʘ ʤ. ʃʘʜʠʞʠʥ ʚʠʢʠʜʘʻ ʯʝʨʝʟ ʜʠʤʦʚʽ ʪʨʫʙʠ 
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ʧʨʠʙʣʠʟʥʦ 75 % ʟʘʙʨʫʜʥʝʥʴ ʚʩʽʻʾ ʦʙʣʘʩʪʽ; ʚʠʢʠʜʠ ʏʝʨʢʘʩʴʢʦʾ ʊɽʎ, ʇɸʊ çɸʟʦʪè ʚ ʤ. 

ʏʝʨʢʘʩʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʘʪʤʦʩʬʝʨʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ.  

ɼʝʛʨʘʜʘʮʽʶ ʪʘ ʥʝʙʝʟʧʝʢʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟʚʠʯʘʡʥʦ ʧʦʚËʷʟʫʶʪʴ ʽʟ ʫʨʙʘʥʽʟʘʮʽʻʶ 

ʪʘ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʻʶ. ɸʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʫʨʙʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʝʛʽʦʥʽʚ (nurb
st.s)n ʪʘ 

ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ (ɯedu)ʥ  ʚ ʥʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ (ʨʠʩ. 3). 

 

 

ʈʠʩʫʥʦʢ 3 ï ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʫʨʙʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʨʝʛʽʦʥʽʚ ʪʘ ʨʽʚʥʷ ʾʭ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ: 1 ï (nurb
st.s)

n; 2 ï (ɯedu)
ʥ;  

3 ï ʧʦʣʽʥʦʤʽʘʣʴʥʘ ʣʽʥʽʷ ʪʨʝʥʜʫ (ɯedu)
ʥ 

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʦʙʣʘʩʪʽ ʢʨʘʾʥʠ ʨʽʟʥʷʪʴʩʷ ʷʢ ʭʘʨʘʢʪʝʨʦʤ ʨʦʟʤʽʱʝʥʥʷʤ ʦʙËʻʢʪʽʚ 

ʪʝʭʥʦʩʬʝʨʠ, ʪʘʢ ʽ ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʱʽʣʴʥʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʨʦʟʩʝʣʝʥʥʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʢʣʘʜ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʚ 

ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʝʛʽʦʥʫ. ɺ ʮʽʣʦʤʫ, ʣʽʥʽʷ ʪʨʝʥʜʫ 

ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʜʝʤʦʥʩʪʨʫʻ ʜʦʩʠʪʴ ʟʥʘʯʥʠʡ ʨʽʚʝʥʴ 

ʩʧʦʣʫʯʝʥʥʷ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʫʨʙʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʦʙʣʘʩʪʽ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ. ɺʠʩʦʢʽ ʟʥʘʯʝʥʥʷ (ɯedu)ʥ ʪʘ 

(nurb
st.s)n ʦʟʥʘʯʘʶʪʴ, ʱʦ ʤʽʩʪʘ ʟʘʡʤʘʶʪʴ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ, ʧʦʪʫʞʥʽ 

ʚʠʢʠʜʠ ʟ ʷʢʦʾ ʬʦʨʤʫʶʪʴ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʧʦʚʽʪʨʷ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, ɼʦʥʝʮʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ, 

ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʝʡ. ʅʘʧʨʦʪʠ, ʦʙʣʘʩʪʽ, ʯʠʷ ʪʝʨʠʪʦʨʽʷ ʟʘʡʥʷʪʘ ʥʝʚʝʣʠʢʠʤʠ ʤʽʩʪʘʤʠ ʽʟ 

ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʦʙʤʝʞʝʥʽ ʚʢʣʘʜʠ ʚ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʤʽʩʴʢʽ ʘʛʣʦʤʝʨʘʮʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ, 

ʍʤʝʣʴʥʠʮʴʢʦʾ, ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ, ɿʘʢʘʨʧʘʪʩʴʢʦʾ, ʃʴʚʽʚʩʴʢʦʾ ʪʘ ʜʝʷʢʠʭ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ. 

ɺʠʩʦʢʘ ʯʘʩʪʢʘ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʪʤʦʩʬʝʨʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ 
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n
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ʷʢ ɺʽʥʥʠʮʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ, ʏʝʨʥʽʛʽʚʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ, ʆʜʝʩʴʢʘ ʩʢʦʨʽʰʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷ ʦʢʨʝʤʠʤʠ ʧʦʪʫʞʥʠʤʠ ʦʙËʻʢʪʘʤʠ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʭʽʤʽʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʽʞ ʯʠʥʥʠʢʘʤʠ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʘ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʧʦʚʽʪʨʷʥʠʡ ʙʘʩʝʡʥ ʨʝʛʽʦʥʽʚ. ʇʦʢʘʟʘʥʝ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʝ 

ʝʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʧʦʚʽʪʨʷʥʠʭ ʝʤʽʩʽʡ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ, ʟʜʽʡʩʥʶʶʪʴ ʤʽʩʪʘ ʽʟ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷʤ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙËʻʢʪʽʚ 

ʪʝʭʥʦʩʬʝʨʠ. ʇʨʦʚʝʜʝʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʟʘ ʯʘʩʪʢʦʶ 

ʫʨʙʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʪʘ ʧʣʘʥʫʚʘʥʥʽ 

ʢʦʥʢʨʝʪʥʠʭ ʟʘʭʦʜʽʚ ʽʟ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʉʫʯʘʩʥʘ ʪʝʥʜʝʥʮʽʷ ʧʦʛʣʠʙʣʝʥʥʷ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʜʦʚʢʽʣʣʷ ʙʫʜʝ ʪʽʣʴʢʠ ʟʨʦʩʪʘʪʠ, 

ʱʦ ʚʠʤʘʛʘʻ ʧʝʨʝʤʽʱʝʥʥʷ ʘʢʮʝʥʪʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʦʙʦʢ ʥʘ 

ʚʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪ. 
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ɺʝʣʠʯʢʦ ɻ. ʄ.; 

ʖʨʯʝʥʢʦ ɸ. ɯ. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

 

ʊɽʅɼɽʅʎɯɰ ʈʆɿɺʀʊʂʋ ʉɯʃʔʉʔʂʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ ɺ ʋʂʈɸɰʅɯ ʊɸ 

ʁʆɻʆ ɽʂʆʃʆɻɯɿɸʎɯʗ 

 

ɼʣʷ ʋʢʨʘʾʥʠ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦ ʤʦʞʝ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʨʦʚʽʜʥʽ ʧʦʟʠʮʽʾ ʜʝʨʞʘʚʠ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʘʛʨʘʨʥʠʭ ʚʽʜʥʦʩʠʥʘʭ. 

ʊʨʘʥʩʬʦʨʤʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʋʢʨʘʾʥʠ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʧʣʠʥʫʣʠ ʥʘ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ. ʋ 2019 ʨ. ʦʙʩʷʛ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ ʬʘʢʪʠʯʥʠʭ ʮʽʥʘʭ ʩʪʘʥʦʚʠʚ 843 ʤʣʨʜ ʛʨʥ. ʇʦʨʽʚʥʷʥʦ ʟ 2018 ʨ. ʽʥʜʝʢʩ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʩʪʘʥʦʚʠʚ 101,4%, ʫ ʪ.ʯ. ʫ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ï 102,7%, ʫ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ ï 99,1%. ɿʘʛʘʣʦʤ ʚʠʨʦʙʥʠʮʪʚʦ ʦʩʥʦʚʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ 2019 ʨ. ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʘʥʠʤʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 ï ɺʠʨʦʙʥʠʮʪʚʦ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ 2019 ʨ. 

 

 

 

 

ʆʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʋʨʦʞʘʡʥʽʩʪʴ 

ʪʠʩ.ʪ 2019 ʨ. ʜʦ 2018 ʨ. ʮ ʟ 1 ʛʘ (+,-) 

ʜʦ 2018 ʨ. +,- ʫ % 

ɿʝʨʥʦʚʽ ʪʘ 

ʟʝʨʥʦʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ 

75143 + 5086 107,3 49,1 + 1,7 

ʎʫʢʨʦʚʽ ʙʫʨʷʢʠ 10204 -3764 73,1 461,0 -48,0 

ʉʦʥʷʰʥʠʢ 15254 +1089 107,7 25,6 +2,6 

ʉʦʷ  3699 -762 82,9 22,9 -2,9 

ʈʽʧʘʢ 3280 +529 119,2 25,6 -0,9 

ʂʘʨʪʦʧʣʷ 20269 -2235 90,1 155,0 -16,0 

ʂʫʣʴʪʫʨʠ ʦʚʦʯʝʚʽ 9688 +248 102,6 214,0 0 

ʇʣʦʜʦʚʽ ʪʘ ʷʛʽʜʥʽ 

ʢʫʣʴʪʫʨʠ 

2119 -452 82,4 108,1 -20,3 

ɺʠʥʦʛʨʘʜ 366 -102 78,2 92,7 -22,2 

*ɼʞʝʨʝʣʦ: ʩʢʣʘʜʝʥʦ ʥʘ ʦʩʥʦʚʽ [1] 

 

ɺ ʋʢʨʘʾʥʽ ʩʪʘʥʦʤ ʥʘ 1 ʣʠʩʪʦʧʘʜʘ 2019 ʨ. ʢʽʣʴʢʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ, ʜʣʷ ʷʢʠʭ 

ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ ʜʽʷʣʴʥʦʩʪʽ ʙʫʣʦ ʚʠʨʦʱʫʚʘʥʥʷ ʦʜʥʦʨʽʯʥʠʭ, ʜʚʦʨʽʯʥʠʭ ʽ ʙʘʛʘʪʦʨʽʯʥʠʭ 
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ʢʫʣʴʪʫʨ, ʚʽʜʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥ, ʪʚʘʨʠʥʥʠʮʪʚʦ, ʟʤʽʰʘʥʝ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʽ 

ʜʦʧʦʤʽʞʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʧʽʩʣʷ ʫʨʦʞʘʡʥʘ ʜʽʷʣʴʥʽʩʪʴ, 

ʩʢʣʘʜʘʣʘ 48504 ʦʜʠʥʠʮʴ, ʧʣʦʱʘ ʩ/ʛ ʫʛʽʜʴ ʫ ʾʭʥʴʦʤʫ ʢʦʨʠʩʪʫʚʘʥʥʽ ï 20,1 ʤʣʥ. ʛʘ; 

ʢʽʣʴʢʽʩʪʴ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ï 32452 ʦʜʠʥʠʮʴ ʟ ʧʣʦʱʝʶ ʩ/ʛ ʫʛʽʜʴ ï 4,7 ʤʣʥ. ʛʘ. 

ɿʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʣʦ ʟʘʙʝʟʧʝʯʝʥʦ, ʥʘʩʘʤʧʝʨʝʜ, ʟʘ ʨʘʭʫʥʦʢ ʛʘʣʫʟʽ 

ʨʦʩʣʠʥʥʠʮʪʚʘ. 

ʋ ʩʪʨʫʢʪʫʨʽ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʧʨʦʜʦʚʞʫʚʘʣʠ ʜʦʤʽʥʫʚʘʪʠ ʧʦʩʽʚʠ ʟʝʨʥʦʚʠʭ ʽ 

ʟʝʨʥʦʙʦʙʦʚʠʭ ï 54,7% ʪʘ ʧʦʩʽʚʠ ʪʝʭʥʽʯʥʠʭ ʢʫʣʴʪʫʨ ï 32,6%, ʪʦʜʽ ʷʢ ʧʽʜ ʢʦʨʤʦʚʽ ʢʫʣʴʪʫʨʠ 

ʙʫʣʦ ʟʘʡʥʷʪʦ 6,2%, ʢʦʨʝʥʝʧʣʦʜʠ ʪʘ ʙʫʣʴʙʦʧʣʦʜʠ, ʢʫʣʴʪʫʨʠ ʦʚʦʯʝʚʽ ʪʘ ʙʘʰʪʘʥʥʽ 

ʧʨʦʜʦʚʦʣʴʯʽ ï 6,5% ʧʣʦʱʽ ʧʦʩʽʚʽʚ [1]. 

 

ʈʦʩʣʠʥʥʠʮʪʚʦ 

ʋ 2019 ʨ. ʟʝʨʥʦʚʠʭ ʪʘ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʚ ʮʽʣʦʤʫ ʧʦ ʋʢʨʘʾʥʽ ʙʫʣʦ ʟʽʙʨʘʥʦ 

ʧʦʥʘʜ 75,1 ʤʣʥ ʪʦʥʥ (ʘʙʦ +7,3% ʧʦʨʽʚʥʷʥʦ ʟ 2018 ʨ.). ʊʘʢʦʞ ʙʫʣʦ ʥʘʤʦʣʦʯʝʥʦ ʨʽʧʘʢʫ ï 

3,3 ʤʣʥ ʪʦʥʥ (+19,2% ʜʦ 2018 ʨ.), ʩʦʾ ï 3,7 ʤʣʥ ʪʦʥʥ (-17,1%), ʩʦʥʷʰʥʠʢʫ ï 15,3 ʤʣʥ 

ʪʦʥʥ (+7,7%), ʟʽʙʨʘʥʦ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʙʣʠʟʴʢʦ 10,2 ʤʣʥ. ʪʦʥʥ (-26,9%), ʢʘʨʪʦʧʣʽ ï 20,3 

ʤʣʥ ʪʦʥʥ (-9,9%), ʦʚʦʯʽʚ ï 9,7 ʤʣʥ ʪʦʥʥ (+2,6%), ʧʣʦʜʦʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ ï 2,1 ʤʣʥ ʪʦʥʥ 

(-17,6%), ʚʠʥʦʛʨʘʜʫ ï 0,4 ʤʣʥ ʪʦʥʥ (- 21,8%) [1]. 

ʋ 2019 ʨ. ʙʫʣʦ ʦʩʚʦʻʥʦ 59,1 ʤʣʨʜ ʛʨʥ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ ʩʽʣʴʩʴʢʝ, ʣʽʩʦʚʝ 

ʪʘ ʨʠʙʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ (-10,6% ʜʦ 2018 ʨ.). ɰʭ ʯʘʩʪʢʘ ʫ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʦʩʚʦʻʥʠʭ 

ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʩʪʘʥʦʚʠʣʘ 9,5% [1]. 

ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, ʟʘ ʧʽʜʩʫʤʢʘʤʠ 2019 ʨ. ʋʢʨʘʾʥʘ 

ʝʢʩʧʦʨʪʫʚʘʣʘ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʘ ʥʘ ʩʫʤʫ 22,4 ʤʣʨʜ ʜʦʣʘʨʽʚ, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʠʚ 

ʨʝʢʦʨʜʥʠʡ ʧʦʢʘʟʥʠʢ 2018 ʨ. ʫ 18,8 ʤʣʨʜ ʜʦʣʘʨʽʚ [1]. 

ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʢʘʣʝʥʜʘʨʥʦʛʦ 2019 ʨ. ʟʘʬʽʢʩʦʚʘʥʦ ʥʘʡʙʽʣʴʰʽ ʚ ʽʩʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ʦʙʩʷʛʠ ʝʢʩʧʦʨʪʫ ʟʝʨʥʘ ï 56,7 ʤʣʥ ʪʦʥʥ ʪʘ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ ï 6,1ʤʣʥ ʪʦʥʥ. 

ɿʘ ʦʮʽʥʢʘʤʠ ʥʘʫʢʦʚʮʽʚ ɯʥʩʪʠʪʫʪʫ ʘʛʨʘʨʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʚʠʨʽʰʘʣʴʥʠʤ ʜʣʷ ʩʫʤʘʨʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʝʢʩʧʦʨʪʫ ʧʨʦʜʫʢʮʽʾ ɸʇʂ ʫ 2019 ʨ. ʩʪʘʣʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʧʦʩʪʘʚʦʢ ʜʦ ʚʩʽʭ 

ʪʨʴʦʭ ʢʣʶʯʦʚʠʭ ʨʝʛʽʦʥʽʚ ï ɸʟʽʾ, ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʪʘ ɸʬʨʠʢʠ. ʇʨʠ ʮʴʦʤʫ ʦʙʩʷʛʠ 

ʧʦʩʪʘʚʦʢ ʜʦ ʥʠʭ ʚʽʪʯʠʟʥʷʥʦʛʦ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʘ ʪʘʢʦʞ ʩʷʛʥʫʣʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʯʘʩʽʚ 

ʥʝʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʧʦʢʘʟʥʠʢʽʚ [2]. 

ʋ 2019 ʨ. ɸʟʽʷ ʧʦʩʠʣʠʣʘ ʩʚʦʾ ʧʦʟʠʮʽʾ ʦʩʥʦʚʥʦʛʦ ʽʤʧʦʨʪʝʨʘ ʚʽʪʯʠʟʥʷʥʦʾ 

ʘʛʨʦʧʨʦʜʫʢʮʽʾ, ʜʨʫʛʠʡ ʨʽʢ ʧʦʩʧʽʣʴ ʟʘʢʫʧʠʚʰʠ ʨʝʢʦʨʜʥʫ ʢʽʣʴʢʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ 

ʩʽʣʴʛʦʩʧʧʨʦʜʫʢʪʽʚ. ɺʘʨʪʽʩʥʽ ʦʙʩʷʛʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʝʢʩʧʦʨʪʫ ʜʦ ʢʨʘʾʥ ɸʟʽʾ ʟʙʽʣʴʰʠʣʠʩʷ ʜʦ 
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9,4 ʤʣʨʜ ʜʦʣʘʨʽʚ (+ 17,5% ʜʦ 2018 ʨ.). ʏʘʩʪʢʘ ʘʟʽʡʩʴʢʠʭ ʢʨʘʾʥ ʫ 2019 ʨ. ʩʢʣʘʣʘ 42,2% 

ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʘʛʨʦʝʢʩʧʦʨʪʫ [2]. 

ʊʘʢʦʞ ʥʘʡʚʠʱʦʾ ʟʘ ʯʘʩʽʚ ʥʝʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʧʦʟʥʘʯʢʠ ʫ 2019 ʨ. ʩʷʛʥʫʚ ʝʢʩʧʦʨʪ 

ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʢʨʘʾʥ ï ʯʣʝʥʽʚ ɭʉ. ʁʦʛʦ ʦʙʩʷʛʠ ʫ 

ʚʘʨʪʽʩʥʦʤʫ ʚʠʤʽʨʽ ʟʙʽʣʴʰʠʣʠʩʷ ʜʦ 7,5 ʤʣʨʜ ʜʦʣʘʨʽʚ (+19%). ʏʘʩʪʢʘ ʢʨʘʾʥ ɭʉ ʫ 

ʚʽʪʯʠʟʥʷʥʦʤʫ ʝʢʩʧʦʨʪʽ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʘ ʩʢʣʘʣʘ 33,5% [2]. 

ʆʙʩʷʛʠ ʧʦʩʪʘʚʦʢ ʜʦ ʢʨʘʾʥ ɸʬʨʠʢʠ ʫ 2019 ʨ. ʧʦʨʽʚʥʷʥʦ ʟ 2018 ʨ. ʟʙʽʣʴʰʠʣʠʩʷ ʥʘ 

43% ʽ ʩʪʘʥʦʚʠʣʠ 3,3 ʤʣʨʜ ʜʦʣʘʨʽʚ, ʟʘʙʝʟʧʝʯʠʚʰʠ ʮʴʦʤʫ ʨʝʛʽʦʥʫ ʯʘʩʪʢʫ ʫ 14,9% ʚʽʜ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʝʢʩʧʦʨʪʫ ʩʽʣʴʛʦʩʧʧʨʦʜʫʢʮʽʾ [2]. 

ʇʦʩʪʘʚʢʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʘ ʜʦ ʢʨʘʾʥ ʉʅɼ ʟʘʣʠʰʠʣʠʩʷ ʥʘ ʨʽʚʥʽ 

2018 ʨ. ʽ ʩʢʣʘʣʠ 1,5 ʤʣʨʜ ʜʦʣʘʨʽʚ, ʟʘʙʝʟʧʝʯʠʚʰʠ ʨʝʛʽʦʥʫ ʯʘʩʪʢʫ ʫ 6,5% ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ 

ʝʢʩʧʦʨʪʽ ʘʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʘ [2]. 

ɺ ʮʽʣʦʤʫ ʮʽ ʯʦʪʠʨʠ ʨʝʛʽʦʥʠ ʟʘʢʫʧʠʣʠ ʧʦʥʘʜ 97% ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ.  

ʂʣʶʯʦʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʝʢʩʧʦʨʪʫ ʪʨʘʜʠʮʽʡʥʦ ʩʪʘʣʠ 

ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ, ʨʽʟʥʽ ʦʣʽʾ, ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʟʘʣʠʰʢʠ ʽ ʚʽʜʭʦʜʠ, ʘ ʪʘʢʦʞ 

ʤôʷʩʦʧʨʦʜʫʢʮʽʷ, ʥʘ ʷʢʽ ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 85% ʡʦʛʦ ʚʘʨʪʽʩʥʠʭ ʦʙʩʷʛʽʚ [2]. 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʮʽʻʾ ʛʘʣʫʟʽ ʚ ʋʢʨʘʾʥʽ. 

ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʧʝʩʪʠʮʠʜʽʚ ʪʘ ʽʥʰʠʭ ʭʽʤʽʯʥʠʭ 

ʟʘʩʦʙʽʚ, ʱʦ ʧʦʨʦʜʞʫʻ ʧʨʦʙʣʝʤʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʽ ʻ ʥʘʩʣʽʜʢʦʤ ʥʝʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. 

 

ʊʝʥʜʝʥʮʽʾ ʚ ʪʚʘʨʠʥʥʠʮʪʚʽ 

ʄʝʪʦʶ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ï ʪʚʘʨʠʥʥʠʮʪʚʘ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘʣʝʞʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʘ 

ʙʝʟʧʝʯʥʠʤʠ ʟʘ ʷʢʽʩʪʶ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɽʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ʤʦʞʫʪʴ ʥʦʩʠʪʠ 

ʷʢ ʣʦʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʧʨʠ ʥʝʜʦʪʨʠʤʘʥʥʽ ʚʠʤʦʛ ʟ ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʬʝʨʤ ï ʣʦʢʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʦʙôʻʢʪʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʥʝʧʨʠʻʤʥʽ ʟʘʧʘʭʠ, ʪʘʢ ʽ 

ʛʣʦʙʘʣʴʥʠʡ ï ʯʝʨʝʟ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘ ʜʘʣʝʢʽ ʚʽʜʩʪʘʥʽ, ʚʧʣʠʚ ʥʘ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʯʝʨʝʟ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʪʦʱʦ. 

ʆʜʥʘʢ, ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʦʪʘʣʴʥʝ 

ʩʢʦʨʦʯʝʥʥʷ ʧʦʛʦʣʽʚôʷ ʭʫʜʦʙʠ, ʱʦ ʤʽʥʽʤʽʟʫʚʘʣʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʛʘʣʫʟʽ ʥʘ ʜʦʚʢʽʣʣʷ.  
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ʊʘʢ, ʟʘ ʜʘʥʠʤʠ [1] ʩʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2020 ʨ. ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʜʘʪʦʶ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ ʚ ʫʩʽʭ ʢʘʪʝʛʦʨʽʷʭ ʛʦʩʧʦʜʘʨʩʪʚ ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʛʦʣʽʚôʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 240,9 ʪʠʩ. ʛʦʣʽʚ (-7,2%), ʩʚʠʥʝʡ ï ʥʘ 297,9 ʪʠʩ. ʛʦʣʽʚ (-4,9%), 

ʦʚʝʮʴ ʪʘ ʢʽʟ ï ʥʘ 64,1 ʪʠʩ. ʛʦʣʽʚ (-5,1%), ʢʦʥʝʡ ï ʥʘ 19,6 ʪʠʩ. ʛʦʣʽʚ (-8,0%) ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʛʦʣʽʚôʷ ʧʪʠʮʽ, ʷʢʝ ʟʙʽʣʴʰʠʣʦʩʴ ʥʘ 8,8 ʤʣʥ. ʛʦʣʽʚ (+4,2%) ʪʘ 

ʟʦʙʦʚôʷʟʫʻ ʜʦ ʪʝʨʤʽʥʦʚʦʛʦ ʚʨʝʛʫʣʶʚʘʥʥʷ ʧʠʪʘʥʥʷ ʚ ʯʘʩʪʠʥʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ, 

ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʠʜʘʤʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʽ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʘʛʨʦʣʘʥʜʰʘʬʪʠ.  

ʋ 2019 ʨʦʮʽ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ ʟʘʙʽʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʫ ʞʠʚʽʡ ʤʘʩʽ 3,5 

ʤʣʥ ʪʦʥʥ (+5,3% ʜʦ 2018 ʨ.), ʚʠʨʦʙʣʝʥʦ 2,5 ʤʣʥ ʪʦʥʥ ʤôʷʩʘ (+5,8%), 9,7 ʤʣʥ ʪʦʥʥ 

ʤʦʣʦʢʘ (-4,0%),ʦʜʝʨʞʘʥʦ 16,7 ʤʣʨʜ ʰʪʫʢ ʷʻʮʴ (+3,4%), ʚʠʨʦʙʣʝʥʦ 1,7 ʪʠʩ. ʪʦʥʥ ʚʦʚʥʠ 

(-9,1%) ʪʘ 69,9 ʪʠʩ. ʪʦʥʥ ʤʝʜʫ (-1,9%) [1]. 

ɺ ʮʽʣʦʤʫ ʧʦ ʋʢʨʘʾʥʽ ʚʠʨʦʙʥʠʮʪʚʦ ʤôʷʩʘ ʟʨʦʩʣʦ ʥʘ 5,8% (ʚʩʴʦʛʦ 2492,4 ʪʠʩ. ʪʦʥʥ). 

ɺʠʨʦʙʥʠʮʪʚʦ ʷʣʦʚʠʯʠʥʠ ʟʨʦʩʣʦ ʤʘʡʞʝ ʥʘ 3,0%, ʩʚʠʥʠʥʠ ï ʥʘ 0,8%, ʤôʷʩʘ ʧʪʠʮʽ ï ʥʘ 

9,7%. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʩʧʦʞʠʚʘʥʥʷ ʤôʷʩʘ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1 ʦʩʦʙʫ ʩʢʣʘʣʦ ʚʩʴʦʛʦ 53,6 ʢʛ (+ 

0,8 ʢʛ ʜʦ 2018 ʨ.) ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʥʦʨʤʽ 52 ʢʛ ʪʘ ʨʘʮʽʦʥʘʣʴʥʽʡ ʥʦʨʤʽ ï 80 ʢʛ[1]. 

ʉʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʧʦʛʦʣʽʚôʷ ʢʦʨʽʚ ʚʧʣʠʥʫʣʦ ʽ ʥʘ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ, 

ʷʢʝ ʙʫʣʦ ʟʤʝʥʰʝʥʦ ʤʘʡʞʝ ʥʘ 4,0% (9,66 ʤʣʥ ʪʦʥʥ) [1]. ɿʘ ʦʙʩʷʛʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʦʣʦʢʘ ʛʘʣʫʟʴ ʫ 2019 ʨ. ʜʦʩʷʛʣʘ ʽʩʪʦʨʠʯʥʦʛʦ ʤʽʥʽʤʫʤʫ. 

ʉʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1 ʦʩʦʙʫ ʩʪʘʥʦʚʠʣʦ 200,5 ʢʛ (ʥʘ 1,4% ʙʽʣʴʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ 2018 ʨ.), ʱʦ ʤʝʥʰʝ ʤʽʥʽʤʘʣʴʥʦʾ ʥʦʨʤʠ ʥʘ 140,5 ʢʛ/ʦʩʦʙʫ (ʤʽʥʽʤʘʣʴʥʘ ʥʦʨʤʘ 

341 ʢʛ, ʘ ʨʘʮʽʦʥʘʣʴʥʘ ʥʦʨʤʘ ï 380 ʢʛ) [1]. 

ʅʘʨʦʱʫʚʘʥʥʷ ʧʦʛʦʣʽʚôʷ ʧʪʠʮʽ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʚʠʨʦʙʥʠʮʪʚʘ ʷʻʮʴ ʥʘ 3,4% 

(ʚʩʴʦʛʦ 16,7 ʤʣʨʜ ʰʪ.), ʱʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʩʧʦʞʠʚʘʥʥʷ ʥʘ 1 ʦʩʦʙʫ ʩʢʣʘʣʦ 282 ʰʪʫʢʠ 

(ʤʽʥʽʤʘʣʴʥʘ ʥʦʨʤʘ ï 231 ʰʪʫʢʘ, ʘ ʨʘʮʽʦʥʘʣʴʥʘ ʥʦʨʤʘ ï 290 ʰʪʫʢ). 

ʉʝʨʝʜ ʣʽʜʝʨʽʚ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ ʤôʷʩʘ: ɺʽʥʥʠʮʴʢʘ ʦʙʣ. (0,46 ʤʣʥ. ʪʦʥʥ), ʏʝʨʢʘʩʴʢʘ 

ʦʙʣ. (0,35 ʤʣʥ. ʪʦʥʥ), ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣ. (0,25 ʤʣʥ. ʪʦʥʥ), ʂʠʾʚʩʴʢʘ ʦʙʣ. (0,22 ʤʣʥ. 

ʪʦʥʥ); ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ ʷʻʮʴ: ʂʠʾʚʩʴʢʘ ʦʙʣ. (3,31 ʤʣʨʜ. ʰʪ.), ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣ. (1,03 

ʤʣʨʜ ʰʪ.), ɺʽʥʥʠʮʴʢʘ ʦʙʣ. (0,93 ʤʣʨʜ. ʰʪ), ɼʦʥʝʮʴʢʘ ʦʙʣ. (0,89 ʤʣʨʜ. ʰʪ) [1]. 

ʊʚʘʨʠʥʥʠʮʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ ʧʦʩʪʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʚʠʢʠʜʽʚ ʤʝʪʘʥʫ ʪʘ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜʭʦʜʽʚ ʥʘ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʘʟʽ 

ʥʝʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ, ʦʩʦʙʣʠʚʦ ʫ ʚʝʣʠʢʠʭ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʢʦʤʧʣʝʢʩʘʭ. 

ɺʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʘʣʝ ʦʩʥʦʚʥʘ ʯʘʩʪʢʘ ï ʟʘ ʫʤʦʚʠ ʥʘʜʤʽʨʥʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʥʘ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʥʝ ʧʨʦʭʦʜʷʪʴ 

ʥʘʣʝʞʥʦʾ ʫʪʠʣʽʟʘʮʽʾ, ʦʯʠʩʪʢʠ ʽ ʟʥʝʟʘʨʘʞʝʥʥʷ. ʉʪʨʘʪʝʛʽʷ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʪʘ 
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ʧʦʙʽʯʥʦʶ ʧʨʦʜʫʢʮʽʻʶ ʧʝʨʝʜʙʘʯʘʻ ʪʝʭʥʽʯʥʫ ʤʦʜʝʨʥʽʟʘʮʽʶ ʧʽʜʧʨʠʻʤʩʪʚ, ʧʽʜʙʽʨ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʡ ʟʥʝʰʢʦʜʞʝʥʥʷ ʛʥʦʶ, ʧʽʜʩʪʠʣʢʠ ʽ ʩʪʽʯʥʦʾ ʚʦʜʠ 

ʝʢʦʙʝʟʧʝʯʥʠʤʠ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʦʜʥʠʤ ʽʟ ʷʢʠʭ ʻ ʦʪʨʠʤʘʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ [3]. 

ɼʣʷ ʋʢʨʘʾʥʠ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʻ ʚʧʣʠʚ ʚʽʜʭʦʜʽʚ ʧʪʘʭʽʚʥʠʮʪʚʘ ʥʘ 

ʩʪʽʯʥʽ ʚʦʜʠ, ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʽ ʧʦʚʽʪʨʷ. ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʟʦʥʽ ʃʽʩʦʩʪʝʧʫ, 

ʜʝ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʪʘʭʽʚʥʠʯʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ ʛʥʽʡ, ʧʦʩʣʽʜ ʽ ʩʪʽʯʥʽ 

ʚʦʜʠ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʬʝʨʤ ʽ ʧʪʘʭʦʬʝʨʤ ʧʨʠ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ ʾʭ ʟʙʝʨʽʛʘʥʥʽ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʦʞʫʪʴ ʟʙʽʣʴʰʠʪʠ ʨʠʟʠʢʠ ʧʝʨʝʜʘʯʽ ʧʦʥʘʜ 100 ʟʙʫʜʥʠʢʽʚ ʽʥʬʝʢʮʽʡʥʠʭ ʪʘ 

ʽʥʚʘʟʽʡʥʠʭ ʭʚʦʨʦʙ [3]. 

ɺʦʜʥʦʯʘʩ, ʽʩʥʫʶʯʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʪʚʦʨʶʶʪʴ 

ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʦʛʣʠʙʣʝʥʥʷ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ. ʊʘʢ, ʩʫʯʘʩʥʘ ʜʝʨʞʘʚʥʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʧʦʣʽʪʠʢʘ ʟʘʛʘʣʦʤ, ʟʦʩʝʨʝʜʠʚʰʠʩʴ ʙʽʣʴʰʝ ʥʘ ʩʠʪʫʘʪʠʚʥʽʡ 

ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʧʝʚʥʠʭ ʧʽʜʛʘʣʫʟʝʡ, ʧʨʠʟʚʝʣʘ ʜʦ ʾʭ ʩʪʨʫʢʪʫʨʥʦʾ ʥʝʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ 

(ʟʦʢʨʝʤʘ, ʟʙʽʣʴʰʝʥʥʽ ʚʠʨʦʙʥʠʮʪʚʘ ʦʢʨʝʤʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʨʦʟʚʠʪʢʫ 

ʧʪʘʭʽʚʥʠʮʪʚʘ ʪʦʱʦ), ʱʦ ʩʬʦʨʤʫʚʘʣʦ ʤʦʥʦʧʨʦʜʫʢʪʠʚʥʫ ʝʢʩʧʦʨʪʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ. ʊʦʜʽ 

ʷʢ ʥʝʝʬʝʢʪʠʚʥʘ ʙʘʛʘʪʦʨʽʯʥʘ ʜʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ ʨʦʟʚʠʪʢʫ ʧʽʜʛʘʣʫʟʽ ʤʦʣʦʯʥʦʛʦ ʪʘ 

ʤôʷʩʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ ʩʪʘʣʘ ʥʘʩʣʽʜʢʦʤ ʧʝʨʝʢʦʩʫ ʚ ʩʪʨʫʢʪʫʨʽ ʧʦʩʽʚʥʠʭ ʧʣʦʱ, ʟʦʢʨʝʤʘ, 

ʚʽʜʙʫʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ ʧʦʩʽʚʽʚ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ, ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ ʪʦʱʦ, ʷʢʽ 

ʩʧʨʠʷʣʠ ʚʽʜʥʦʚʣʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ [3]. 

ʉʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʝʢʦʥʦʤʽʢʠ ʤʘʻ ʙʫʜʫʚʘʪʠʩʷ ʚʠʭʦʜʷʯʠ ʟ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʦʩʝʣʝʥʩʴʢʠʭ ʪʨʘʜʠʮʽʡ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʘ ʚ ʥʘʡʙʣʠʞʯʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʨʽʚʥʦʧʨʘʚʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʬʝʢʪʠʚʥʦʛʦ, ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʝ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ 

ʘʩʧʝʢʪʽ ʩʧʨʠʷʪʠʤʝ ʘʜʘʧʪʘʮʽʾ ʘʛʨʦʝʢʦʩʠʩʪʝʤ ʜʦ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʚʢʣʶʯʘʶʯʠ ʤʽʥʽʤʽʟʘʮʽʶ 

ʨʠʟʠʢʽʚ ʜʝʛʨʘʜʘʮʽʾ ʪʘ ʦʧʫʩʪʝʣʶʚʘʥʥʷ ʟʝʤʝʣʴ, ʚ ʩʦʮʽʘʣʴʥʦʤʫ ʘʩʧʝʢʪʽ ï ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ, ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʧʦʢʨʘʱʝʥʥʶ ʫʤʦʚ 

ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ï ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ 

ʟʘʡʥʷʪʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʦʜʦʣʘʥʥʶ ʙʽʜʥʦʩʪʽ [3]. 

ʆʨʽʻʥʪʠʨʦʤ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʦ-ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ ʻ ʩʫʯʘʩʥʘ ʉʧʽʣʴʥʘ ʘʛʨʘʨʥʘ ʧʦʣʽʪʠʢʘ ʢʨʘʾʥ ɭʉ ʜʦ 2020 ʨ., ʷʢʘ 

ʧʦʩʪʫʧʦʚʦ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʧʦʣʽʪʠʢʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ [3]. 
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ʆʨʛʘʥʽʯʥʝ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 

ɺʠʨʦʙʥʠʮʪʚʦ ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ ʻ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ 

ʨʦʟʚʠʪʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʩʝʢʪʦʨʫ. 

ʋʢʨʘʾʥʘ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʨʛʘʥʽʯʥʦʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʾʾ ʝʢʩʧʦʨʪʫ, ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ ʪʘ 

ʜʦʩʷʛʣʘ ʧʝʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʨʦʟʚʠʪʢʫ ʚʣʘʩʥʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɿʘ ʜʘʥʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʄʽʥʝʢʦʥʦʤʽʢʠ, ʫ 2019 ʨ. ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʟ ʦʨʛʘʥʽʯʥʠʤ ʩʪʘʪʫʩʦʤ ʪʘ ʧʝʨʝʭʽʜʥʦʛʦ ʧʝʨʽʦʜʫ ʩʢʣʘʣʘ 

ʙʣʠʟʴʢʦ 468 ʪʠʩ. ʛʘ (1,1% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʋʢʨʘʾʥʠ). ʇʨʠ ʮʴʦʤʫ ʥʘʨʘʭʦʚʫʚʘʣʦʩʴ 617 ʦʧʝʨʘʪʦʨʽʚ ʦʨʛʘʥʽʯʥʦʛʦ ʨʠʥʢʫ, ʟ 

ʥʠʭ 470 ï ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʚʠʨʦʙʥʠʢʠ [4]. 

ʆʨʛʘʥʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚʨʝʛʫʣʴʦʚʘʥʝ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ 

ʪʘ ʚʠʤʦʛʠ ʜʦ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʙʽʛʫ ʪʘ ʤʘʨʢʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾè ʚʽʜ 

10.07.2018 ʨ. ˉ 2496-VIII ʪʘ ʚʚʝʜʝʥʠʡ ʚ ʜʽʶ ʟ 02 ʩʝʨʧʥʷ 2019 ʨ., ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ 

ʧʨʠʥʮʠʧʠ ʪʘ ʚʠʤʦʛʠ ʜʦ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʙʽʛʫ ʪʘ ʤʘʨʢʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʟʘʩʘʜʠ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʙʽʛʫ ʦʨʛʘʥʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɹʽʣʴʰʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ ʚ ʋʢʨʘʾʥʽ ʩʝʨʪʠʬʽʢʦʚʘʥʽ ʟʘ ʦʨʛʘʥʽʯʥʠʤ 

ʩʪʘʥʜʘʨʪʦʤ ɭʉ, ʱʦ ʻ ʝʢʚʽʚʘʣʝʥʪʦʤ ʈʝʛʣʘʤʝʥʪʫ ʈʘʜʠ (ɭʉ) ˉ 834/2007 ʩʪʦʩʦʚʥʦ 

ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʤʘʨʢʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʈʝʛʣʘʤʝʥʪʫ ʂʦʤʽʩʽʾ (ɭʉ) 

ˉ 889/2008 çɼʝʪʘʣʴʥʽ ʧʨʘʚʠʣʘ ʱʦʜʦ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʤʘʨʢʫʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ 

ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʈʝʛʣʘʤʝʥʪʫ ʈʘʜʠ (ɭʉ) ˉ 834/2007è. ʉʝʨʪʠʬʽʢʘʮʽʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ ʟʜʽʡʩʥʶʶʪʴ 18 ʥʝʜʝʨʞʘʚʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʚ ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʦʨʛʘʥʽʯʥʦʛʦ ʈʝʛʣʘʤʝʥʪʫ (ɭʉ) ˉ 1235/2008 ʚʽʜ 08.12.2008 ʨ. [3]. 

ɺʠʨʦʙʥʠʮʪʚʦ ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ, ʦʩʦʙʣʠʚʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʟʝʤʣʝʨʦʙʩʪʚʘ. ʈʘʟʦʤ ʟ 

ʪʠʤ, ʦʙʩʷʛ ʝʢʩʧʦʨʪʫ ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʱʦʨʽʯʥʦ ʟʨʦʩʪʘʻ. 

ʋʢʨʘʾʥʩʴʢʫ ʦʨʛʘʥʽʯʥʫ ʧʨʦʜʫʢʮʽʶ ʢʫʧʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʢʨʘʾʥʠ ɭʉ. ʋ 2019 ʨ. ʋʢʨʘʾʥʘ 

ʧʦʩʽʣʘ ʜʨʫʛʝ ʤʽʩʮʝ ʟʽ 123 ʢʨʘʾʥ ʟʘ ʦʙʩʷʛʘʤʠ ʽʤʧʦʨʪʦʚʘʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦ ɭʉ, 

ʧʽʜʥʷʚʰʠʩʴ ʥʘ ʜʚʽ ʩʭʦʜʠʥʢʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ [4]. 

ʊʘʢ, ʧʨʦʪʷʛʦʤ 2019 ʨ. ʜʦ ɭʉ ʚʚʝʟʝʥʦ 3,24 ʤʣʥ ʪʦʥʥ ʦʨʛʘʥʽʯʥʦʾ ʘʛʨʦʧʨʦʜʫʢʮʽʾ, 

ʙʽʣʴʰʝ 10% ʷʢʦʾ ï ʫʢʨʘʾʥʩʴʢʘ. ʇʨʠ ʮʴʦʤʫ ʫʢʨʘʾʥʩʴʢʠʡ ʽʤʧʦʨʪ ʜʦ ɭʉ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 27% 

ï ʟ 265,8 ʪʠʩ. ʪʦʥʥ ʫ 2018 ʨ. ʜʦ 337,9 ʪʠʩ. ʪʦʥʥ ʚ 2019 ʨ. [4]. 

ʅʘʡʙʽʣʴʰʠʤʠ ʢʨʘʾʥʘʤʠ-ʩʧʦʞʠʚʘʯʘʤʠ ʚʽʪʯʠʟʥʷʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʻ 

ʅʽʜʝʨʣʘʥʜʠ, ʅʽʤʝʯʯʠʥʘ, ʉʐɸ, ʐʚʝʡʮʘʨʽʷ, ɯʪʘʣʽʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ɸʚʩʪʨʽʷ, ʇʦʣʴʱʘ, 
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ʏʝʭʽʷ, ʌʨʘʥʮʽʷ, ʋʛʦʨʱʠʥʘ, ʈʫʤʫʥʽʷ, ɹʝʣʴʛʽʷ, ɹʦʣʛʘʨʽʷ, ʃʠʪʚʘ, ʂʘʥʘʜʘ ʪʘ ɼʘʥʽʷ. 

ʋʢʨʘʾʥʩʴʢʽ ʚʠʨʦʙʥʠʢʠ ʪʘʢʦʞ ʝʢʩʧʦʨʪʫʶʪʴ ʚ ɸʚʩʪʨʘʣʽʶ ʪʘ ʜʝʷʢʽ ʘʟʽʘʪʩʴʢʽ ʢʨʘʾʥʠ. 

ʆʩʥʦʚʥʠʤʠ ʝʢʩʧʦʨʪʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʻ ʟʝʨʥʦʚʽ, ʦʣʽʡʥʽ, ʷʛʦʜʠ, ʛʨʠʙʠ, ʛʦʨʽʭʠ, ʬʨʫʢʪʠ. 

ʊʘʢʦʞ ʝʢʩʧʦʨʪʫʶʪʴʩʷ ʤʘʢʫʭʘ ʩʦʥʷʰʥʠʢʘ, ʙʦʨʦʰʥʦ, ʦʣʽʷ ʩʦʥʷʰʥʠʢʦʚʘ, ʰʨʦʪ 

ʩʦʥʷʰʥʠʢʦʚʠʡ, ʷʙʣʫʯʥʠʡ ʢʦʥʮʝʥʪʨʘʪ ʪʘ ʙʝʨʝʟʦʚʠʡ ʩʽʢ. [4]. 

ʅʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʝʢʩʧʝʨʪʽʚ, ʨʦʟʚʠʪʦʢ ʚ ʋʢʨʘʾʥʽ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʧʨʠʷʪʠʤʝ: ʚʽʜʪʚʦʨʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʽ ʟʙʝʨʝʞʝʥʥʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʽ ʧʽʜʡʦʤʫ ʨʽʚʥʷ ʞʠʪʪʷ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ; ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʩʧʦʞʠʚʯʦʛʦ ʨʠʥʢʫ ʟʜʦʨʦʚʦʶ ʷʢʽʩʥʦʶ ʧʨʦʜʫʢʮʽʻʶ; ʟʤʽʮʥʝʥʥʶ ʝʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʜʝʨʞʘʚʠ; ʧʦʣʽʧʰʝʥʥʶ ʽʤʽʜʞʫ ʋʢʨʘʾʥʠ ʷʢ ʚʠʨʦʙʥʠʢʘ ʪʘ ʝʢʩʧʦʨʪʝʨʘ ʚʠʩʦʢʦʷʢʽʩʥʦʾ 

ʟʜʦʨʦʚʦʾ ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ; ʟʘʙʝʟʧʝʯʝʥʥʶ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʚ ʋʢʨʘʾʥʽ; 

ʧʦʣʽʧʰʝʥʥʶ ʟʘʛʘʣʴʥʦʛʦ ʜʦʙʨʦʙʫʪʫ ʛʨʦʤʘʜʷʥ ʜʝʨʞʘʚʠ [5]. 

ɺʠʨʦʙʥʠʮʪʚʦ ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʣʠʰʝ ʤʘʣʝʥʴʢʦʶ ʥʽʰʝʶ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ 

ʥʘʰʦʾ ʜʝʨʞʘʚʠ. ɿʘ ʟʥʘʯʥʦʛʦ ʟʝʤʝʣʴʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʣʠʰʝ ʥʝʟʥʘʯʥʘ ʡʦʛʦ 

ʯʘʩʪʠʥʘ ʚ ʢʨʘʾʥʽ ʟʘʜʽʷʥʘ ʧʽʜ ʦʨʛʘʥʽʯʥʠʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ. ʆʜʥʘʢ 

ʋ ʢʨʘʾʥʘ ʤʘʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʪʦʤʫ ʮʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʦʜʥʽʻʶ ʽʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʩʪʨʘʪʝʛʽʡ 

ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.  

 

ɿʘʭʦʜʠ ʟ ʝʢʦʣʦʛʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʻ ʦʜʥʽʻʶ ʟʽ ʩʬʝʨ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʜʝ ʚʠʨʦʙʥʠʯʦ-

ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ. ɺʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʮʽʻʾ ʛʘʣʫʟʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʽ ʾʾ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʟ ʷʢʽʩʪʶ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʥʘʜʘʻʪʴʩʷ ʩʧʦʞʠʚʘʯʘʤ, ʟʘʩʦʙʠ 

ʪʘ ʤʝʪʦʜʠ ʪʘʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʙʝʟʧʝʯʥʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦ 

ʩʧʨʷʤʦʚʘʥʠʤʠ.  

ʈʦʟʚʠʪʦʢ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʤʘʻ ʧʦʪʫʞʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʥʦʤʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ 

ʋʢʨʘʾʥʽ. ʇʨʦʪʝ ʚʽʪʯʠʟʥʷʥʠʡ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʟʘ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʩʫʪʪʻʚʦ ʧʦʩʪʫʧʘʻʪʴʩʷ 

ʨʦʟʚʠʥʫʪʠʤ ʢʨʘʾʥʘʤ ʩʚʽʪʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʠʟʴʢʦʶ ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʦʤʫ ʧʨʦʙʣʝʤʘ ʝʢʦʣʦʛʽʟʘʮʽʾ ʮʽʻʾ ʛʘʣʫʟʽ ʥʘʙʫʚʘʻ 

ʚʠʨʽʰʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʾʾ ʨʦʟʚʠʪʢʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ [6]. 

ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʜʘʚ ʟʤʦʛʫ ʚʠʷʚʠʪʠ, ʱʦ ʜʝʨʞʘʚʘ ʧʨʠʜʽʣʷʻ 

ʟʥʘʯʥʫ ʫʚʘʛʫ ʝʢʦʣʦʛʽʟʘʮʽʾ ʩʘʤʝ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 
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ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʪʘ ʢʦʥʢʨʝʪʥʠʤʠ ʥʦʨʤʘʤʠ ʱʦʜʦ ʟʘʭʦʜʽʚ ʝʢʦʣʦʛʽʟʘʮʽʾ 

ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʜʝʨʞʘʚʠ ʱʦʜʦ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʥʦʨʤʠ, ʱʦ ʟʘʢʨʽʧʣʝʥʽ ʚ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʆʩʥʦʚʥʽ ʟʘʩʘʜʠ (ʩʪʨʘʪʝʛʽʶ) 

ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫè (ʉʪʨʘʪʝʛʽʷ 2030). 

ʗʢʱʦ ʚ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ (ʩʪʨʘʪʝʛʽʶ) ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫè ʯʽʪʢʦ ʦʢʨʝʩʣʶʚʘʣʦʩʷ, ʱʦ ʟʘʚʜʘʥʥʷʤ ʫ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʻ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʜʦʩʷʛʥʝʥʥʷ 

ʫ 2020 ʨʦʮʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʜʚʦʢʨʘʪʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 2020 

ʨʦʮʽ ʜʦ ʙʘʟʦʚʦʛʦ ʨʽʚʥʷ, ʪʦ ʫ ʉʪʨʘʪʝʛʽʾ 2030 ʮʽ ʟʘʚʜʘʥʥʷ ʥʝ ʢʦʥʢʨʝʪʠʟʫʶʪʴʩʷ, ʘ ʟʘʛʘʣʦʤ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʝʚʠʭ ʩʪʨʘʪʝʛʽʡ ʽʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʝʢʦʣʦʛʽʟʘʮʽʾ. 

ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʝʢʦʣʦʛʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʤʘʶʪʴ 

ʩʪʘʪʠ ʥʘʩʪʫʧʥʽ:  

ï ʚʠʚʝʜʝʥʥʷ ʟ ʽʥʪʝʥʩʠʚʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ, ʪʝʭʥʦʛʝʥʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʽ ʝʨʦʟʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʟʝʤʝʣʴ; 

ï ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʨʦʜʶʯʦʩʪʽ 

ʡ ʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʫ; 

ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʚʠʤʦʛ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʜ ʝʢʦʥʦʤʽʯʥʠʤʠ ʽʥʪʝʨʝʩʘʤʠ; 

ï ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʽʥʚʝʩʪʠʮʽʡ ʚ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ; 

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʫ 

ʨʦʩʣʠʥʥʠʮʪʚʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʦʾ ʪʝʭʥʦʣʦʛʽʾ No-Till, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ 

ʝʥʝʨʛʦʻʤʥʽʩʪʴ, ʟʙʽʣʴʰʫʚʘʪʠ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ, ʧʦʢʨʘʱʫʚʘʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʚʦʜʠ, 

ʟʥʠʞʫʚʘʪʠ ʝʨʦʟʽʶ ˇʨʫʥʪʽʚ,  ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ;  

ï ʧʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʨʦʟʚʠʪʦʢ  

ʦʨʛʘʥʽʯʥʦʛʦ ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʘʛʦʤʝ ʟʥʘʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʝʢʦʣʦʛʽʟʘʮʽʾ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʣʝʞʠʪʴ ʩʘʤʝ 

ʟʘʧʦʙʽʛʘʥʥʶ ʚʪʨʘʪʽ ˇʨʫʥʪʦʚʦʾ ʨʦʜʶʯʦʩʪʽ, ʱʦ ʧʦʪʨʝʙʫʻ ʩʠʩʪʝʤʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʧʣʝʢʩʫ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʘʛʨʦʪʝʭʥʽʯʥʠʭ, ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ. ɹʘʟʦʚʠʤ 

ʩʪʨʘʪʝʛʽʯʥʠʤ ʧʨʠʥʮʠʧʦʤ ʟʘʟʥʘʯʝʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ 

ˇʨʫʥʪʦʟʘʭʠʩʥʠʭ ʝʢʦʣʦʛʦʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ, ʚ ʦʩʥʦʚʫ ʷʢʠʭ ʧʦʢʣʘʜʝʥʦ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʩʽʚʦʟʤʽʥʠ, ʘʜʘʧʪʦʚʘʥʽ ʜʦ 

ʧʨʠʨʦʜʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɿʘʧʨʦʚʘʜʞʝʥʥʶ ʫ 

ʧʨʘʢʪʠʢʫ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʝʢʦʣʦʛʦʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʪʠʤʝ ʤʘʢʩʠʤʘʣʴʥʘ 
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ʙʦ̔ʣʦʛʽʟʘʮʽʷ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʥʷ: ʨʦʟʰʠʨʝʥʥʷ ʧʦʩʽʚʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ, ʩʠʜʝʨʘʪʽʚ, 

ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ, ʦʧʪʠʤʽʟʘʮʽʷ ʫ ʩʽʚʦʟʤʽʥʘʭ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʫʨ. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʝʢʦʣʦʛʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʰʪʦʢ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ: ʛʥʦʶ, ʩʦʣʦʤʠ, ʞʦʤʫ. ɿʘʤʽʥʘ ʩʠʥʪʝʪʠʯʥʠʭ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠ ʛʥʦʻʤ ʽ ʢʦʤʧʦʩʪʘʤʠ ʟʙʘʛʘʯʫʻ ˇʨʫʥʪ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, 

ʚʽʜʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʡʦʛʦ ʨʦʜʶʯʦʩʪʽ.  

ɸʛʨʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚ ʋʢʨʘʾʥʽ ʻ ʦʜʥʠʤ ʟ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʰʢʽʜʣʠʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʪʦʤʫ ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚ ʘʛʨʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʧʦʚʠʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦ ʟʤʝʥʰʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʰʢʽʜʣʠʚʠʭ 

ʚʽʜʭʦʜʽʚ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʙʝʟʧʝʯʥʫ ʩʠʨʦʚʠʥʫ, ʦʯʠʩʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʫʩʽʤ 

ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ï ʧʝʨʝʭʽʜ ʜʦ ʥʦʚʽʪʥʽʭ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ʋʢʨʘʾʥʩʴʢʽ ʚʠʨʦʙʥʠʢʠ ʥʝ ʤʘʶʪʴ ʥʘʣʝʞʥʦʾ ʤʦʪʠʚʘʮʽʾ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʣʦʛʽʟʘʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʪʦʤʫ ʩʫʪʦ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʧʨʦʮʝʩʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝ ʜʦʩʪʘʪʥʴʦ. 

ʇʦʰʪʦʚʭʦʤ ʜʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʶʪʴ ʩʪʘʪʠ 

ʤʘʪʝʨʽʘʣʴʥʝ ʩʪʠʤʫʣʶʚʘʥʥʷ ʪʘ ʟʤʽʥʘ ʚʥʫʪʨʽʰʥʴʦʾ ʬʽʣʦʩʦʬʽʾ ʚʝʜʝʥʥʷ ʘʛʨʦʙʽʟʥʝʩʫ. 

ʇʦʜʘʣʴʰʽ ʧʝʨʩʧʝʢʪʠʚʠ ʫ ʧʨʦʚʝʜʝʥʥʽ ʝʢʦʣʦʛʽʟʘʮʽʾ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʪʘʢʽ, ʱʦ ʩʣʽʜʫʶʪʴ ʟʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ, ʘʣʝ ʚʨʘʭʦʚʫʶʪʴ 

ʩʧʝʮʠʬʽʢʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʦʙʪʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ 

ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ˇʨʫʥʪʠ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʚʽʜʭʦʜʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʦʚʽʪʥʴʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʘʭ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. [7]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʻ ʽ ʟʘʣʠʰʠʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʧʨʽʦʨʠʪʝʪʥʠʤ 

ʚʠʜʦʤ ʜʽʷʣʴʥʦʩʪʽ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʞʝ ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʧʝʚʥʠʭ ʧʦʟʠʪʠʚʥʠʭ 

ʟʨʫʰʝʥʴ ʫ ʟʙʽʣʴʰʝʥʥʽ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʚʘʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ,  

ʫʨʦʞʘʡʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʢʫʣʴʪʫʨ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʭʫʜʦʙʠ ʽ ʧʪʠʮʽ ʪʘ ʽʥ. ʊʦʞ, ʚʘʞʣʠʚʦ 

ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ, ʯʘʩʪʢʦʚʦ ʥʘʚʽʪʴ ʟʙʝʨʝʛʪʠ ʥʘʷʚʥʠʡ ʘʛʨʦʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʚʧʨʦʚʘʜʞʝʥʥʷ  ʚ 

ʨʝʘʣʴʥʫ ʧʨʘʢʪʠʢʫ ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʮʪʚʘ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʝʢʦʣʦʛʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. 
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ɺ̔ʪʴʢʦ ɺ. ɯ., ʢʘʥʜ. ʬ̔ ʟ.-ʤʘʪ. ʥʘʫʢ; 

ʍʘʙʘʨʦʚʘ ɻ. ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

 

ʈɸɼɯɸʎɯʁʅʀʁ ɺʇʃʀɺ ɸɽʉ ʋʂʈɸɰʅʀ ʊɸ ɭɺʈʆʇʀ ʅɸ ʂʆʈɼʆʅɯ  

 

ɺʩʪʫʧ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ çʇʨʦʪʦʢʦʣ ʧʨʦ ʩʪʨʘʪʝʛʽʯʥʫ ʝʢʦʣʦʛʽʯʥʫ ʦʮʽʥʢʫè, 

ʨʘʪʠʬʽʢʦʚʘʥʦʛʦ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ˉ 562-VIII ʚʽʜ 01.07.2015 ʨ. [1] ʪʘ ʧʦʣʦʞʝʥʴ 

ɼʠʨʝʢʪʠʚʠ 2008/50/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ʚʽʜ 21 ʪʨʘʚʥʷ 2008 ʨʦʢʫ 

ʧʨʦ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʯʠʩʪʽʰʝ ʧʦʚʽʪʨʷ ʜʣʷ ɭʚʨʦʧʠ [2] ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ɿʛʽʜʥʦ ʟ ʧ. 27 ɼʠʨʝʢʪʠʚʠ ʈʘʜʠ 2013/59/ɭʚʨʘʪʦʤ ʚʽʜ 5 ʛʨʫʜʥʷ 2013 ʨʦʢʫ ʧʨʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʥʦʨʤ ʙʝʟʧʝʢʠ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʟʘʛʨʦʟ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʧʣʠʚʦʤ 

ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ [3], ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ, ʱʦ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʚʠʟʥʘʥʠʭ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ, ʪʘ ʷʢʽ ʦʧʫʙʣʽʢʦʚʘʥʽ ɭʉ, ʄʂʈɿ [4], 

ʅʘʫʢʦʚʠʤ ʢʦʤʽʪʝʪʦʤ ʆʆʅ ʟ ʜʽʾ ʘʪʦʤʥʦʾ ʨʘʜʽʘʮʽʾ [5], ʄʽʞʥʘʨʦʜʥʠʤ ʘʛʝʥʪʩʪʚʦʤ ʟ ʘʪʦʤʥʦʾ 

ʝʥʝʨʛʽʾ (ʄɸɻɸʊɽ) [6] ʟ ʤʝʪʦʶ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʪʘ ʜʦʚʢʽʣʣʷ ʚʽʜ 

ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʈʝʢʦʤʝʥʜʘʮʽʻʶ ʂʦʤʽʩʽʾ 2004/2/ɭʚʨʘʪʦʤ ʚʽʜ 18 ʛʨʫʜʥʷ 2003 ʨ. [7] ʟʘʧʨʦʚʘʜʞʝʥʦ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʩʢʠʜʽʚ ʪʘ ʚʠʢʠʜʽʚ ʟ 

ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ɸɽʉ) ʪʘ ʫʩʪʘʥʦʚʦʢ ʟ ʧʝʨʝʨʦʙʣʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ 

ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʂʦʤʽʩʽʾ ʟʛʽʜʥʦ ʟʽ ʩʪʘʪʪʝʶ 36 ɼʦʛʦʚʦʨʫ ʧʨʦ 

ɭʚʨʘʪʦʤ. ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʪʝʶ 35 ɼʦʛʦʚʦʨʫ ʧʨʦ ɭʚʨʘʪʦʤ ʜʝʨʞʘʚʠ-ʯʣʝʥʠ ʧʦʚʠʥʥʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ ʫ 

ʜʦʚʢʽʣʣʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 36 ɼʦʛʦʚʦʨʫ ʧʨʦ ɭʚʨʘʪʦʤ ʪʘ Directive 2011/92/EU ʚʽʜ 13 

ʛʨʫʜʥʷ 2011 ʨ. [8] ʜʝʨʞʘʚʠ-ʯʣʝʥʠ ʧʦʚʠʥʥʽ ʧʦʚʽʜʦʤʣʷʪʠ ʂʦʤʽʩʽʾ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ [9]. 

ʂʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʅʦʨʤʘʤʠ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ (ʅʈɹʋ-97) [10] ʪʘ 

ʉʘʥʽʪʘʨʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʪʦʤʥʠʭ ʩʪʘʥʮʽʡ (ʉʇ ɸʉ-88) 

[11]. 
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ʄʽʞʥʘʨʦʜʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʽʞʥʘʨʦʜʥʠʤʠ ʜʦʛʦʚʦʨʘʤʠ ʚ 

ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ [1-9]. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʦʮʽʥʶʚʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʚʧʣʠʚʫ ɸɽʉ ʋʢʨʘʾʥʠ ʪʘ ɭʚʨʦʧʠ ʥʘ ʢʦʨʜʦʥʽ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʟʘʧʨʦʝʢʪʥʽʡ ʘʚʘʨʽʾ. 

 

1 ɸɽʉ ʋʢʨʘʾʥʠ ʪʘ ɭʚʨʦʧʠ 

ɺ ʋʢʨʘʾʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʯʦʪʠʨʠ ɸɽʉ: ɿʘʧʦʨʽʟʴʢʘ ɸɽʉ, ʖʞʥʦ-

ʋʢʨʘʾʥʩʴʢʘ ɸɽʉ, ʍʤʝʣʴʥʠʮʴʢʘ ɸɽʉ, ʈʽʚʥʝʥʩʴʢʘ ɸɽʉ ʪʘ ʥʘ ʟʘʭʽʜʥʦʤʫ ʢʦʨʜʦʥʽ ʟ 

ʋʢʨʘʾʥʦʶ ʨʦʟʪʘʰʦʚʘʥʽ ʰʽʩʪʴ ɸɽʉ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ: ʉʣʦʚʘʯʯʠʥʠ (Mochovce, Bohunice), 

ʏʝʭʽʾ (Temelin, Dukovany), ʋʛʦʨʱʠʥʠ (Paks), ʈʫʤʫʥʽʾ (Cernavoda). 

ʅʘʤʠ ʦʙʨʘʥʽ 9 ʪʦʯʦʢ ʥʘ ʟʘʭʽʜʥʦʤʫ ʢʦʨʜʦʥʽ ʋʢʨʘʾʥʠ, ʯʝʨʝʟ ʷʢʽ ʤʦʞʥʘ ʦʮʽʥʠʪʠ 

ʚʧʣʠʚ ɸɽʉ ʋʢʨʘʾʥʠ ʪʘ ɭʚʨʦʧʠ ʥʘ ʢʦʨʜʦʥʽ, ʜʠʚ. ʨʠʩ. 1. 

 

 

ʈʠʩʫʥʦʢ 1 ī ʈʦʟʪʘʰʫʚʘʥʥʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʘ ʫʢʨʘʾʥʩʴʢʠʭ ɸɽʉ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʦʯʦʢ ʥʘ 

ʟʘʭʽʜʥʦʤʫ ʢʦʨʜʦʥʽ  
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2 ʉʝʨʝʜʥʴʦʨʽʯʥʽ ʟʥʘʯʝʥʥʷ ʨʷʜʫ ʨʘʜʽʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʢʦʨʜʦʥʽ ʋʢʨʘʾʥʠ 

ʪʘ ɭʚʨʦʧʠ, ʦʙʫʤʦʚʣʝʥʽ ʚʠʢʠʜʘʤʠ ʟ ɸɽʉ, ʜʣʷ ʙʝʟʘʚʘʨʽʡʥʦʛʦ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

 ɺ ʨʦʙʦʪʽ ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, 

ʚʠʢʠʥʫʪʠʭ ʟ ɸɽʉ ʋʢʨʘʾʥʠ ʚ 9 ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʢʘʭ. ʊʦʯʢʘ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʢʦʨʜʦʥʽ 

ʜʚʦʭ ʢʨʘʾʥ ʫʨʘʭʦʚʫʚʘʣʘʩʷ ʜʣʷ ʢʦʞʥʦʾ ʢʨʘʾʥʠ, ʪʦʤʫ ʯʠʩʣʦ ʪʦʯʦʢ ʥʘ ʨʠʩʫʥʢʘʭ ʙʽʣʴʰʝ 9. 

 

ʈʠʩʫʥʦʢ 2ʘ ī ɿʥʘʯʝʥʥʷ ʦʙ'ʻʤʥʠʭ ʘʢʪʠʚʥʦʩʪʝʡ ʉ-14 ʪʘ ʅ-3 ɸɽʉ ɭʚʨʦʧʠ ʪʘ ʋʢʨʘʾʥʠ ʥʘ 

ʢʦʨʜʦʥʽ 

 

ʈʠʩʫʥʦʢ 2ʙ ī ɿʥʘʯʝʥʥʷ ʦʙ'ʻʤʥʠʭ ʘʢʪʠʚʥʦʩʪʝʡ ʉs-137 ʪʘ I-131 ɸɽʉ ɭʚʨʦʧʠ ʪʘ ʋʢʨʘʾʥʠ ʥʘ 

ʢʦʨʜʦʥʽ 
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ʈʠʩʫʥʦʢ 2ʚ ī ɿʥʘʯʝʥʥʷ ʦʙ'ʻʤʥʠʭ ʘʢʪʠʚʥʦʩʪʝʡ Xe-133 ɸɽʉ ɭʚʨʦʧʠ ʪʘ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʜʦʥʽ 

 

ʅʘ ʨʠʩ. 2ʘ, 2ʙ, 2ʚ ʥʘʚʝʜʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʦʙ'ʻʤʥʠʭ ʘʢʪʠʚʥʦʩʪʝʡ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʜʣʷ 

ʢʨʘʾʥ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʟʘʭʽʜʥʦʤʫ ʢʦʨʜʦʥʽ ʟ ʋʢʨʘʾʥʦʶ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʝʣʠʯʠʥʠ ʦʙ'ʻʤʥʠʭ ʘʢʪʠʚʥʦʩʪʝʡ: ʅ-3 ʟʥʘʭʦʜʷʪʴʩʷ 

ʚ ʜʽʘʧʘʟʦʥʽ 10-4- 10-2 ɹʢ/ʤ3, ʚʝʣʠʯʠʥʠ ʷʢʠʭ ʚʽʜ ɸɽʉ ɭʚʨʦʧʠ ʧʨʠʙʣʠʟʥʦ ʚ  10 ʨʘʟʽʚ ʙʽʣʴʰʝ, 

ʥʽʞ ʚʽʜ ɸɽʉ ʋʢʨʘʾʥʠ ʧʦ ʚʩʽʡ ʣʽʥʽʾ ʢʦʨʜʦʥʫ; ʉ-14 ʟʥʘʭʦʜʷʪʴʩʷ ʥʘʚʢʦʣʦ ʟʥʘʯʝʥʥʷ 10-5  

ɹʢ/ʤ3, ʚʝʣʠʯʠʥʠ ʷʢʠʭ ʚʽʜ ɸɽʉ ɭʚʨʦʧʠ ʧʨʠʙʣʠʟʥʦ ʚ 2 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʚʽʜ ɸɽʉ ʋʢʨʘʾʥʠ 

ʧʦ ʚʩʽʡ ʣʽʥʽʾ ʢʦʨʜʦʥʫ; ʉs-137 ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʞʯʝ 10-10 ɹʢ/ʤ3, ʚʝʣʠʯʠʥʠ ʷʢʠʭ 

ʚʽʜ ɸɽʉ ɭʚʨʦʧʠ ʪʘ ɸɽʉ ʋʢʨʘʾʥʠ ʧʨʠʙʣʠʟʥʦ ʦʜʠʥʘʢʦʚʽ; I-131 ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 

10-11- 10-9, ʚʝʣʠʯʠʥʠ ʷʢʠʭ ʚʽʜ ɸɽʉ ʋʢʨʘʾʥʠ ʧʨʠʙʣʠʟʥʦ ʚ 10 ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʚʽʜ ɸɽʉ 

ɭʚʨʦʧʠ ʧʦ ʚʩʽʡ ʣʽʥʽʾ ʢʦʨʜʦʥʫ; ʦʙ'ʻʤʥʽ ʘʢʪʠʚʥʦʩʪʽ ʍʝ-133 ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 10-5- 

10-3, ʚʝʣʠʯʠʥʠ ʷʢʠʭ ʚʽʜ ɸɽʉ ʋʢʨʘʾʥʠ ʙʽʣʴʰʝ ʧʨʠʙʣʠʟʥʦ ʚ 10 ʨʘʟʽʚ, ʥʽʞ ʚʽʜ ɸɽʉ ɭʚʨʦʧʠ 

ʧʦ ʚʩʽʡ ʣʽʥʽʾ ʢʦʨʜʦʥʫ [12, 13]. 
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ʈʠʩʫʥʦʢ 3 ī ɿʥʘʯʝʥʥʷ ʚʠʧʘʜʽʥʴ ʥʘ ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʫ ʉs-137 ʪʘ I-131 ɸɽʉ ɭʚʨʦʧʠ ʪʘ ʋʢʨʘʾʥʠ 

ʥʘ ʢʦʨʜʦʥʽ 

 

ʅʘ ʨʠʩ. 3 ʥʘʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʚʝʣʠʯʠʥʠ ʚʠʧʘʜʽʥʴ ʥʘ ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʫ ʉs-137 

ʪʘ I-131 ɸɽʉ ɭʚʨʦʧʠ ʪʘ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʜʦʥʽ. ʇʦʜʽʙʥʽ ʟʘ ʬʦʨʤʦʶ ʟʘʣʝʞʥʦʩʪʽ ʨʦʟʨʘʭʦʚʘʥʽ 

ʽ ʜʣʷ ʽʥʰʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʚʩʽʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʱʦ ʚʠʧʘʜʘʶʪʴ ʟʘ ʨʽʢ ʥʘ ʢʦʨʜʦʥʽ.  

ɺʝʣʠʯʠʥʠ ʚʠʧʘʜʽʥʴ ʨʘʜʽʦʥʫʢʣʽʜʽʚ Cs-137 ʚʽʜ ɸɽʉ ɭʚʨʦʧʠ ʪʘ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʜʦʥʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʚʥʽ 10-6 [12, 13]. 

ɺʝʣʠʯʠʥʠ ʚʠʧʘʜʽʥʴ ʨʘʜʽʦʥʫʢʣʽʜʽʚ I-131 ʚʽʜ ɸɽʉ ɭʚʨʦʧʠ ʪʘ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʜʦʥʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʚʥʽ 10-5-10-3, ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʚʽʜ ɸɽʉ ʋʢʨʘʾʥʠ ʙʽʣʴʰʝ 

ʧʨʠʙʣʠʟʥʦ ʚ 10 ʨʘʟʽʚ, ʥʽʞ ʚʽʜ ɸɽʉ ɭʚʨʦʧʠ ʧʦ ʚʩʽʡ ʣʽʥʽʾ ʢʦʨʜʦʥʫ. 

ʅʘ ʨʠʩ. 4 ʥʘʚʝʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʨʽʯʥʠʭ ʜʦʟ ʜʣʷ ʜʦʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʟʘ 50 ʨʦʢʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ ʟ ɸɽʉ ɭʚʨʦʧʠ ʪʘ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʜʦʥʽ. ɿ 

ʥʘʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸɽʉ ʜʦʟʠ, 

ʦʙʫʤʦʚʣʝʥʽ ʚʠʢʠʜʘʤʠ ʟʘ ʥʦʨʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 

10-3- 10-2 , ʽ ʜʫʞʝ ʤʘʣʽ [12, 13]. ʉʝʨʝʜʥʴʦʩʚʽʪʦʚʘ ʨʽʯʥʘ ʜʦʟʘ ʜʦʨʽʚʥʶʻ 1,1 ʤɿʚ, ʜʠʚ. [14].  
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ʈʠʩʫʥʦʢ 4 ï ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʨʽʯʥʠʭ ʜʦʟ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʟʘ 50 ʨʦʢʽʚ ʥʘ ʢʦʨʜʦʥʽ ɭʚʨʦʧʠ 

ʪʘ ʋʢʨʘʾʥʠ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ ɸɽʉ 
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ʊʦʤʫ ʱʦ ʜʦʟʠ, ʦʙʫʤʦʚʣʝʥʽ ʚʠʢʠʜʘʤʠ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʜʫʞʝ 

ʤʘʣʽ, ʨʦʟʨʘʭʫʥʢʦʚʽ ʨʦʟʭʦʜʞʝʥʥʷ ʫ ʚʝʣʠʯʠʥʘʭ ʨʘʜʽʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʝ ʤʘʶʪʴ 

ʧʨʠʥʮʠʧʦʚʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʄʘʢʩʠʤʘʣʴʥʽ ʜʦʟʠ ʦʙʫʤʦʚʣʝʥʽ ʥʘʩʪʫʧʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ: ʉ-14 ï 98,8%, ʅ-3 ï 

1%, ʉs-134 ʪʘ ʉs-137  - 0,04%, Xe-133 - 0,02% ʪʘ I-131-0,01%. 

3 ʆʮʽʥʢʠ ʜʦʟ ʥʘ ʢʦʨʜʦʥʽ ɭʚʨʦʧʠ ʪʘ ʋʢʨʘʾʥʠ, ʦʙʫʤʦʚʣʝʥʽ ʚʠʢʠʜʘʤʠ ʟ ɸɽʉ, 

ʜʣ ̫ʩʝʨʡʦʟʥʦʾ ʘʚʘʨʽʾ 

ʅʘ ʨʠʩ. 5 ʥʘʚʝʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʜʦʟ ʜʣʷ ʜʦʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʟʘ 50 ʨʦʢʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ ʟ ɸɽʉ ɭʚʨʦʧʠ ʪʘ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʜʦʥʽ ʧʨʠ 

ʟʘʧʨʦʝʢʪʥʽʡ ʘʚʘʨʽʾ. ʇʨʠ ʟʘʧʨʦʝʢʪʥʽʡ ʘʚʘʨʽʾ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʟʘʜʘʚʘʚʩʷ ʚʠʢʠʜ ʉs-137 ʥʘ 

ʨʽʚʥʽ 30 ʊɹʢ ʽ ʚʠʢʠʜ ʦʩʪʘʪʥʽʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟʛʽʜʥʦ ʨʽʚʥʦʚʘʛʠ [13].    

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʽ ʚʝʣʠʯʠʥʠ ʜʦʟ ʧʨʠ ʟʘʧʨʦʝʢʪʥʽʡ ʘʚʘʨʽʾ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ 10-4 - 10-2. ʆʩʢʽʣʴʢʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʜʣʷ ʚʩʽʭ ɸɽʉ ɭʚʨʦʧʠ ʪʘ ʋʢʨʘʾʥʠ 

ʟʘʜʘʚʘʣʠʩʷ ʦʜʥʘʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʚʠʢʠʜʽʚ, ʪʦ ʚʢʣʘʜ ʚ ʩʫʤʘʨʥʫ ʜʦʟʫ ʥʘ ʢʦʨʜʦʥʽ 

ʦʙʫʤʦʚʣʝʥʦ ʣʠʰʝ ʚʽʜʩʪʘʥʥʶ ʪʽʻʶ ʯʠ ʽʥʰʦʶ ʪʦʯʢʦʶ ʥʘ ʢʦʜʦʥʽ ʚʽʜ ʥʘʡʙʣʠʞʯʦʾ ɸɽʉ. ʅʘ 

ʢʦʨʜʦʥʽ ʇʦʣʴʱʽ, ʄʦʣʜʦʚʠ ʪʘ ʈʫʤʫʥʽʾ ʚʢʣʘʜ ɸɽʉ ʋʢʨʘʾʥʠ ʙʽʣʴʰʠʡ, ʪʦʤʫ ʱʦ ʾʾ ɸɽʉ 

ʙʣʠʞʯʝ ʥʽʞ ɸɽʉ ɭʚʨʦʧʠ. ʃʠʰʝ ʜʣʷ ʏʝʨʥʘʚʦʜʩʴʢʦʾ ɸɽʉ ʚʠʙʠʨʘʣʠʩʷ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ 

ʚʠʢʠʜʽʚ ʧʨʠ ɿʇɸ. 

 

ɺʠʩʥʦʚʦʢ 

ʇʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʢʠ ʨʘʜʽʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ ʚʠʢʠʜʘʤʠ ɸɽʉ 

ʋʢʨʘʾʥʠ ʪʘ ɭʚʨʦʧʠ ʥʘ ʢʦʨʜʦʥʽ. ʇʦʢʘʟʘʥʦ ʜʽʘʧʘʟʦʥʠ ʦʪʨʠʤʘʥʠʭ ʟ ʨʦʟʨʘʭʫʥʢʽʚ ʚʝʣʠʯʠʥ, 

ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ ʚʠʢʠʜʘʤʠ ɸɽʉ ʋʢʨʘʾʥʠ ʪʘ ɭʚʨʦʧʠ ʥʘ ʢʦʨʜʦʥʽ. 

ɺʩʽ ʨʦʟʨʘʭʦʚʘʥʽ ʨʘʜʽʘʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʚʽʜ ʚʠʢʠʜʽʚ ɸɽʉ ʋʢʨʘʾʥʠ ʪʘ ɭʚʨʦʧʠ ʥʘ 

ʢʦʨʜʦʥʽ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʫʞʝ ʤʘʣʽ. ɺʝʣʠʯʠʥʠ ʜʦʟ, ʦʙʫʤʦʚʣʝʥʽ 

ʚʠʢʠʜʘʤʠ ɸɽʉ ʋʢʨʘʾʥʠ ʪʘ ɭʚʨʦʧʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʚʥʽ 10-3 ʤʢɿʚ/ʨʽʢ, ʱʦ ʧʨʠʙʣʠʟʥʦ ʥʘ 

6 ʧʦʨʷʜʢʽʚ ʤʝʥʰʝ ʚʝʣʠʯʠʥʠ ʩʝʨʝʜʥʴʦʩʚʽʪʦʚʦʾ ʨʽʯʥʦʾ ʜʦʟʠ, ʦʙʫʤʦʚʣʝʥʦʾ ʧʨʠʨʦʜʥʽʤ 

ʨʘʜʽʘʮʽʡʥʠʤ ʬʦʥʦʤ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʟʘʧʨʦʝʢʪʥʦʾ ʘʚʘʨʽʾ (ʚ ʣʽʪʝʨʘʪʫʨʽ ʩʝʨʡʦʟʥʦʾ) ʤʘʢʩʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʥʘ ʢʦʨʜʦʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʚʥʽ ʜʝʢʽʣʴʢʦʭ ʤɿʚ.  
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ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʂʫʟʥʝʮʘ, ʛ. ʍʘʨʴʢʦʚ 

 

ʀʉʉʃɽɼʆɺɸʅʀʗ ʆʊʂʃʀʂɸ ʉʈɽɼʓ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ 

ʈɸɼʀʆɺʆʃʅ ʅɸ ʋɼɸʃɽʅʅʓɽ ʉʊɸʈʊʓ ʀ ʇʆʃɽʊʓ ʂʆʉʄʀʏɽʉʂʀʍ 

ɸʇʇɸʈɸʊʆɺ  
 

ɺʚʝʜʝʥʠʝ 

ʉʪʘʨʪʳ ʠ ʧʦʣʝʪʳ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʂɸ) ʩ ʨʘʙʦʪʘʶʱʠʤ ʜʚʠʛʘʪʝʣʝʤ, 

ʧʘʜʝʥʠʝ ʂɸ, ʚʳʟʳʚʘʶʪ ʨʷʜ ʧʨʦʮʝʩʩʦʚ ʚ ʠʦʥʦʩʬʝʨʝ. ʗʚʣʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ 

ʟʘʧʫʩʢʠ ʨʘʢʝʪ, ʦʪʣʠʯʘʶʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ, ʩʚʦʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʤʠ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʆʥʠ ʟʘʚʠʩʷʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 

ʪʨʘʝʢʪʦʨʠʠ ʂɸ, ʝʛʦ ʚʳʩʦʪʳ, ʪʠʧʘ ʪʦʧʣʠʚʘ, ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ ʠ ʩʦʩʪʦʷʥʠʷ 

ʠʦʥʦʩʬʝʨʳ ʢʘʢ ʚ ʤʝʩʪʝ ʩʪʘʨʪʘ ʠ ʧʦʣʝʪʘ ʂɸ, ʪʘʢ ʠ ʚ ʧʫʥʢʪʝ ʥʘʙʣʶʜʝʥʠʷ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʚʦʟʤʫʱʝʥʠʡ ʚ ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʝ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʝʨʠʦʜ ʩʪʘʨʪʘ ʠ 

ʧʦʣʝʪʘ ʂɸ, ʦʙʳʯʥʦ ʧʨʦʠʟʚʦʜʷʪ ʧʦ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʤʘʩʰʪʘʙʘʤ. ɺʦʟʤʫʱʝʥʠʷ ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʤʘʩʰʪʘʙʦʤ L1 ¢ 100 ʢʤ, L2 ~ 100 ï 1000 ʢʤ ʠ L3 ~ 1000 ï 10000 ʢʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʟʳʚʘʶʪ ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ, ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʠ ʛʣʦʙʘʣʴʥʳʤʠ. 

ʃʦʢʘʣʠʟʦʚʘʥʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʳʢʘʶʪ ʢ ʢʦʨʧʫʩʫ ʨʘʢʝʪʳ, ʟʘʚʠʩʷʪ 

ʦʪ ʝʝ ʩʢʦʨʦʩʪʠ V ʠ ʪʷʛʠ ʜʚʠʛʘʪʝʣʝʡ F; ʦʥʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʨʘʢʝʪʦʡ ʚʜʦʣʴ 

ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʙʨʦʩʳ ʩʦʪʝʥ ʪʦʥʥ ʚʦʜʳ ʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʚʦʜʦʨʦʜʘ ʚʦ ʚʨʝʤʷ ʩʪʘʨʪʘ ʨʘʢʝʪʳ ʧʨʠʚʦʜʷʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʢʪʨʦʥʦʚ 

N ʚ ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʝ. ʕʪʦ ʷʚʣʝʥʠʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ʠʦʥʦʩʬʝʨʥʦʡ ʜʳʨʳ. ɽʝ 

ʨʘʟʤʝʨ ʚ F-ʦʙʣʘʩʪʠ ʠʦʥʦʩʬʝʨʳ ~ 1000 ʢʤ, N ʫʤʝʥʴʰʘʝʪʩʷ ʚ 2ï3 ʨʘʟʘ ʯʝʨʝʟ ~ 30ï40 

ʤʠʥ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʨʘʢʝʪʳ. ɺʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʳʨʳ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʙʣʘʩʪʠ ʧʦʥʠʞʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʝʪ ʩ ʨʦʩʪʦʤ ʚʳʩʦʪʳ 

ʠ ʩʦʩʪʘʚʣʷʝʪ ~10ï1000 ʢʤ ʜʣʷ z~100-300 ʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ 

ʧʦʥʠʞʝʥʥʦʡ ʠʦʥʠʟʘʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʝʥʝʨʘʮʠʝʡ ʚʦʣʥ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩ ʢʘʞʫʱʝʡʩʷ 

ʩʢʦʨʦʩʪʴʶ V~0,1ï1 ʢʤ/ʩ ʠ ʧʝʨʠʦʜʘʤʠ T~10ï100 ʤʠʥ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʭʦʨʦʰʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ, ʚʝʣʠʯʠʥʘ ʠ ʭʘʨʘʢʪʝʨ ʚʦʟʤʫʱʝʥʠʡ ʚ 

ʧʣʘʟʤʝ ʚ ɽ ʠ F-ʦʙʣʘʩʪʷʭ ʠʦʥʦʩʬʝʨʳ, ʚʳʷʩʥʝʥʳ ʤʝʭʘʥʠʟʤʳ ʧʝʨʝʥʦʩʘ ʚʦʟʤʫʱʝʥʠʡ ʥʘ 

ʛʣʦʙʘʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ, ʠʭ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɺʦʟʤʫʱʝʥʠʷ ʚ ʠʦʥʦʩʬʝʨʥʦʡ 

ʧʣʘʟʤʝ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʝʥʝʨʘʮʠʠ ʫʜʘʨʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʚʦʣʥʳ (ʋɸɺ) ʠ ʚʦʣʥ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʨʠʨʦʜʳ (ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʤʘʛʥʠʪʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʚʦʣʥʳ), ʯʪʦ 
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ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʨʘʜʠʦʚʦʣʥ. ʀʥʘʷ ʢʘʨʪʠʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʝʘʢʮʠʠ 

ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ ʥʘ ʩʪʘʨʪʳ ʠ ʧʦʣʝʪʳ ʂɸ. ʀʟʚʝʩʪʥʳ ʣʠʰʴ ʵʧʠʟʦʜʠʯʝʩʢʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʟʚʘʥʦ ʵʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʦʞʥʦʩʪʴʶ 

ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ D-ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ 

ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʦʚʝʜʝʥʠʷ ʜʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʘ ʯʘʩʪʴ 

ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʳ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʮʝʣʷʭ ʨʘʜʠʦʩʚʷʟʠ, ʨʘʜʠʦʥʘʚʠʛʘʮʠʠ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ ʣʶʙʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʚ ʥʝʡ ʧʨʠʚʦʜʷʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʫʩʣʦʚʠʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʠʘʮʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʢʪʨʦʥʦʚ ʠ ʫʩʣʦʚʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʂɺ 

ʨʘʜʠʦʚʦʣʥ ʚ ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ D-ʦʙʣʘʩʪʠ ʚʦ ʚʨʝʤʷ ʫʜʘʣʝʥʥʳʭ ʩʪʘʨʪʦʚ ʨʘʢʝʪ ʨʘʟʥʦʛʦ 

ʪʠʧʘ. 

 

ʊʝʭʥʠʢʘ ʠ ʤʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʈʘʜʠʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʍʘʨʴʢʦʚʩʢʦʛʦ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʅ. 

ʂʘʨʘʟʠʥʘ ʚʙʣʠʟʠ ʛ. ʍʘʨʴʢʦʚʘ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʣʝʢʩʘ ʘʧʧʘʨʘʪʫʨʳ [1] ʤʝʪʦʜʦʤ 

ʯʘʩʪʠʯʥʳʭ ʦʪʨʘʞʝʥʠʡ (ʏʆ). ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʤʧʣʝʢʩʘ ʤʝʪʦʜʘ ʏʆ ʙʳʣʠ 

ʩʣʝʜʫʶʱʠʝ: ʟʦʥʜʠʨʫʶʱʠʝ ʯʘʩʪʦʪʳ f =2,21 ʠ 2,31 ʄɻʮ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ t=

25 ʤʢʩ ʩ ʯʘʩʪʦʪʦʡ ʧʦʚʪʦʨʝʥʠʷ F =1 ɻʮ, ʠʤʧʫʣʴʩʥʘʷ ʤʦʱʥʦʩʪʴ P=150 ʢɺʪ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʘʥʪʝʥʥʳ G=40. ɺʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

ʚʳʩʦʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʘʤʧʣʠʪʫʜ ʩʤʝʩʠ ʯʘʩʪʠʯʥʦ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʠ 

ʨʘʜʠʦʰʫʤʘ ),(, tzA xso  (ʛʜʝ t - ʚʨʝʤʷ, ʠʥʜʝʢʩʳ "o" ʠ "x" ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ 

ʥʝʦʙʳʢʥʦʚʝʥʥʦʡ ʧʦʣʷʨʠʟʘʮʠʷʤ) ʩ 14 ʠʣʠ 22 ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʝʡ, ʥʘʯʠʥʘʷ ʩ 45 ʠʣʠ 60 

ʢʤ ʯʝʨʝʟ z=3 ʢʤ. ʀʟʤʝʨʝʥʠʷ ),(, tzA xso  ʠ )(, tA xno  ʚʳʧʦʣʥʷʣʠʩʴ ʥʝʧʨʝʨʳʚʥʳʤʠ 

ʩʝʘʥʩʘʤʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʝʜʠʥʠʮʳ-ʜʝʩʷʪʢʠ ʯʘʩʦʚ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʘʤʧʣʠʪʫʜ ʯʘʩʪʠʯʥʦ 

ʦʪʨʘʞʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ),(, tzA xo ʟʘʧʠʩʳʚʘʣʠʩʴ ʪʘʢʞʝ ʘʤʧʣʠʪʫʜʳ ʪʦʣʴʢʦ ʨʘʜʠʦʰʫʤʘ 

)(, tA xno  (2-6 ʚʳʙʦʨʦʢ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ 50 ʢɻʮ), ʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ 

ʠʟʣʫʯʝʥʠʶ ʟʦʥʜʠʨʫʶʱʝʛʦ ʠʤʧʫʣʴʩʘ. ʆʮʝʥʢʠ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʏʆ 

ʩʠʛʥʘʣʘ >< 2

,oxA  ʠ ʰʫʤʦʚ 
2

,nx noA< > ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦ 60 ʨʝʘʣʠʟʘʮʠʷʤ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʚʨʝʤʝʥʠ 60 ʩ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʵʪʠʭ ʦʮʝʥʦʢ ʥʝ ʧʨʝʚʳʰʘʣʘ 10%. 

ɺʳʯʠʩʣʷʣʠʩʴ ʚʳʩʦʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 
2

, ( , )x oA z t< >  ʠ 
2

, ( )nx noA t< > . ʇʦ 
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ʧʦʣʫʯʝʥʥʳʤ 
2

, ( )x oA z< >  ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚʳʩʦʪʘʭ ʩ ʰʘʛʦʤ z=3 ʢʤ ʚʳʯʠʩʣʷʣʠʩʴ 

ʚʳʩʦʪʥʳʝ ʧʨʦʬʠʣʠ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ N z( )  ʧʦ ʤʝʪʦʜʠʢʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʘʭ ʫʩʨʝʜʥʝʥʠʷ t=5 ʠ 10 ʤʠʥ. ʋʜʘʣʝʥʠʝ 

ʦʪ ʤʝʩʪʘ ʩʪʘʨʪʘ ʨʘʢʝʪ ʜʦ ʧʫʥʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʣʷʣʦ R1 ~700-10000 ʢʤ. ɺʩʝʛʦ 

ʘʥʘʣʠʟʫ ʧʦʜʚʝʨʛʣʠʩʴ ʦʢʦʣʦ 220 ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʀʟ ʥʠʭ ʦʢʦʣʦ 150 ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʚʳʧʦʣʥʝʥʳ ʚʦ ʚʨʝʤʷ ʩʪʘʨʪʦʚ ʂɸ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʠ ʚ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ ʫʪʨʝʥʥʝʛʦ 

ʠ ʚʝʯʝʨʥʝʛʦ ʩʦʣʥʝʯʥʦʛʦ ʪʝʨʤʠʥʘʪʦʨʘ. ɸʥʘʣʠʟ ʵʪʦʛʦ ʤʘʩʩʠʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʵʪʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʘʪʴ ʠʟʤʝʥʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʏʆ ʩʠʛʥʘʣʦʚ ʠ ʨʘʜʠʦʰʫʤʦʚ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʦʚ ʠʦʥʦʩʬʝʨʳ ʩ 

ʚʦʟʤʫʱʝʥʠʷʤʠ ʚ ʠʦʥʦʩʬʝʨʝ, ʧʨʦʠʟʚʦʜʠʤʳʤʠ ʩʪʘʨʪʦʤ ʠ ʧʦʣʝʪʦʤ ʂɸ, ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʇʦʵʪʦʤʫ ʦʪʜʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʏʆ 

ʩʠʛʥʘʣʦʚ, ʨʘʜʠʦʰʫʤʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʠʦʥʦʩʬʝʨʳ ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʚʦʟʤʫʱʝʥʠʷʤʠ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʇʦʩʢʦʣʴʢʫ ʫʜʘʣʝʥʠʝ ʧʫʥʢʪʘ ʥʘʙʣʶʜʝʥʠʡ ʦʪ ʤʝʩʪʘ ʩʪʘʨʪʦʚ ʂɸ ʩʦʩʪʘʚʣʷʣʦ, ʢʘʢ 

ʦʪʤʝʯʝʥʦ ʚʳʰʝ, R1 ~700-10000 ʢʤ, ʪʦ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʦʙʥʘʨʫʞʝʥʠʷ 

ʚʦʟʤʦʞʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʚʦʟʤʫʱʝʥʠʡ N(z,t) ʚ ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ D-ʦʙʣʘʩʪʠ ʚʦ ʚʨʝʤʷ 

ʫʜʘʣʝʥʥʳʭ ʩʪʘʨʪʦʚ ʠ ʧʦʣʝʪʦʚ ʨʘʢʝʪ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ. ʆʪʯʝʪʣʠʚʳʝ ʠʟʤʝʥʝʥʠʷ 

N(z,t) ʫʜʘʣʦʩʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʥʝ ʚʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ 

ʧʨʠʯʠʥ: ʫʩʣʦʚʠʷ ʚ ʠʦʥʦʩʬʝʨʝ ʚ ʤʝʩʪʝ ʩʪʘʨʪʘ (ʧʦʣʝʪʘ) ʠ ʥʘʙʣʶʜʝʥʠʷ, ʪʠʧ (ʤʦʱʥʦʩʪʴ 

ʜʚʠʛʘʪʝʣʝʡ) ʨʘʢʝʪʳ, ʩʦʩʪʦʷʥʠʝ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʷʩʦʚ ɿʝʤʣʠ ʠ ʜʨ. ʆʩʥʦʚʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʩʦʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʮʠʡ N(z,t) ʚ ʧʝʨʠʦʜʳ ʩʪʘʨʪʦʚ ʨʘʢʝʪ ʨʘʟʥʦʛʦ 

ʪʠʧʘ ʩʚʦʜʷʪʩʷ ʢ ʪʘʢʠʤ: 1) ʜʣʷ ʨʘʢʝʪ ʪʠʧʘ ñʂʦʩʤʦʩò ʭʘʨʘʢʪʝʨʥʳʤ ʦʢʘʟʘʣʦʩʴ ʩʣʝʜʫʶʱʝʝ 

(ʩʪʘʨʪ 15.07.2000): ʥʘ ʚʳʩʦʪʘʭ z²84 ʢʤ ʯʝʨʝʟ 40ï45 ʤʠʥ ʧʦʩʣʝ ʩʪʘʨʪʘ N ʫʤʝʥʰʘʣʘʩʴ 

ʥʘ 50ï100% ʚ ʪʝʯʝʥʠʝ 40ï50 ʤʠʥ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʢ ʩʫʪʦʯʥʦʤʫ ʭʦʜʫ; 

ʥʘ z¢81 ʢʤ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘʙʣʶʜʘʣʠʩʴ ʢʚʘʟʠʛʘʨʤʦʥʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ N ʩ 

ʘʤʧʣʠʪʫʜʦʡ ~50% ʚ ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 2 ʯʘʩʦʚ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʣʥʘʷ ʤʘʩʩʘ ʨʘʢʝʪ 

ʵʪʦʛʦ ʪʠʧʘ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 110 ʪ, ʥʘʯʘʣʴʥʘʷ ʪʷʛʘ ï ʦʢʦʣʦ 160 000 ʢʛʩ. ɺʨʝʤʷ ʨʘʙʦʪʳ 

ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʪʫʧʝʥʝʡ ʩʦʩʪʘʚʣʷʣʦ 130 ʩ ʠ 375 ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʢʝʪʘ ʪʠʧʘ 

çʂʦʩʤʦʩè ʦʪʥʦʩʠʪʩʷ ʢ ʂɸ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ, ʤʦʱʥʦʩʪʴ ʠʭ ʜʚʠʛʘʪʝʣʝʡ ~108ï109 ɺʪ, ʘ 

ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʥʝ ʤʝʥʝʝ 1011ɼʞ. ʉʪʘʨʪ ʨʘʢʝʪ ʵʪʦʛʦ ʪʠʧʘ ʧʨʦʠʩʭʦʜʠʣ ʥʘ ʩʘʤʦʤ 

ʙʣʠʟʢʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʧʫʥʢʪʘ ʥʘʙʣʶʜʝʥʠʡ; 2) ʚ ʧʝʨʠʦʜ ʩʪʘʨʪʘ ʂɸ çʇʨʦʪʦʥè 
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ʢʚʘʟʠʛʘʨʤʦʥʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ N  ʥʘ z²87 ʢʤ ʩ ʘʤʧʣʠʪʫʜʦʡ ~50% ʩ ʧʝʨʠʦʜʦʤ T²30 

ʤʠʥ. ʥʘʙʣʶʜʘʣʠʩʴ ʯʝʨʝʟ ~10-15 ʤʠʥ. ʧʦʩʣʝ ʩʪʘʨʪʘ. ʇʦʣʥʘʷ ʤʘʩʩʘ ʨʘʢʝʪ ʵʪʦʛʦ ʪʠʧʘ 

ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 715 ʪ, ʥʘʯʘʣʴʥʘʷ ʪʷʛʘ ï ʦʢʦʣʦ 903 000 ʢʛʩ. ɺʨʝʤʷ ʨʘʙʦʪʳ ʧʝʨʚʦʡ, 

ʚʪʦʨʦʡ, ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʩʪʫʧʝʥʝʡ ʩʦʩʪʘʚʣʷʣʦ 125 ʩ, 206 ʩ, 240 ʩ ʠ 600 ʩ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʢʝʪʘ ʪʠʧʘ çʇʨʦʪʦʥè ʦʪʥʦʩʠʪʩʷ ʢ ʂɸ ʪʷʞʝʣʦʛʦ ʪʠʧʘ, ʤʦʱʥʦʩʪʴ ʠʭ 

ʜʚʠʛʘʪʝʣʝʡ ~1010-1011ɺʪ, ʘ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʥʝ ʤʝʥʝʝ 1013ɼʞ; 3) ʚ ʧʝʨʠʦʜ ʩʪʘʨʪʘ ʂɸ 

çɿʝʥʠʪè ʥʘ ʚʳʩʦʪʘʭ 87ï90 ʢʤ ʯʝʨʝʟ 10ï15 ʤʠʥ ʧʦʩʣʝ ʩʪʘʨʪʘ ʟʥʘʯʝʥʠʷ N ʫʤʝʥʴʰʠʣʠʩʴ 

ʥʘ ~50% ʚ ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 30 ʤʠʥ., ʟʘʪʝʤ (ʪ.ʝ. ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 45ï55 ʤʠʥ ʧʦʩʣʝ 

ʩʪʘʨʪʘ) ʚʦ ʚʩʝʡ D-ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ N ʩ 

ʘʤʧʣʠʪʫʜʦʡ ~50ï100% ʚ ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 3 ʯʘʩ (ʩʤ. ʧʨʠʤʝʨ ʥʘ ʨʠʩ. 2b). ʇʦʣʥʘʷ 

ʤʘʩʩʘ ʨʘʢʝʪ ʵʪʦʛʦ ʪʠʧʘ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 480 ʪ, ʥʘʯʘʣʴʥʘʷ ʪʷʛʘ ï ʦʢʦʣʦ 770 000 ʢʛʩ. 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʪʫʧʝʥʝʡ ʩʦʩʪʘʚʣʷʣʦ 150 ʩ ʠ 315 ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʘʢʝʪʘ ʪʠʧʘ çɿʝʥʠʪè ʦʪʥʦʩʠʪʩʷ ʢ ʂɸ ʪʷʞʝʣʦʛʦ ʪʠʧʘ, ʤʦʱʥʦʩʪʴ ʠʭ ʜʚʠʛʘʪʝʣʝʡ ~1010-

1011ɺʪ, ʘ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʥʝ ʤʝʥʝʝ 1013ɼʞ; 4) ʚʦ ʚʨʝʤʷ ʩʪʘʨʪʘ ʂɸ çʉʦʶʟè 

ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʠʟʤʝʥʝʥʠʷʭ N (ʧʦʣʥʘʷ ʤʘʩʩʘ ʨʘʢʝʪ 

ʵʪʦʛʦ ʪʠʧʘ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 300 ʪ, ʥʘʯʘʣʴʥʘʷ ʪʷʛʘ ï ʦʢʦʣʦ 410 000 ʢʛʩ. ɺʨʝʤʷ ʨʘʙʦʪʳ 

ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʪʫʧʝʥʝʡ ʩʦʩʪʘʚʣʷʣʦ 150 ʩ ʠ 315 ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʢʝʪʘ ʪʠʧʘ 

çʉʦʶʟè ʦʪʥʦʩʠʪʩʷ ʩʢʦʨʝʝ ʢ ʂɸ ʪʷʞʝʣʦʛʦ ʪʠʧʘ ʪʷʞʝʩʪʠ, ʤʦʱʥʦʩʪʴ ʠʭ ʜʚʠʛʘʪʝʣʝʡ ~1010ï

1011ɺʪ, ʘ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʥʝ ʤʝʥʝʝ 1013ɼʞ.): ʢʚʘʟʠʛʘʨʤʦʥʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ N  ʥʘ 

81-84 ʢʤ ʩ ʘʤʧʣʠʪʫʜʦʡ ~50% ʠ ʧʝʨʠʦʜʦʤ ~50 ʤʠʥ ʯʝʨʝʟ 40ï50 ʤʠʥ ʧʦʩʣʝ ʩʪʘʨʪʘ ʚ 

ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 3 ʯʘʩʦʚ; ʢʚʘʟʠʛʘʨʤʦʥʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ N ʚʦ ʚʩʝʡ D-ʦʙʣʘʩʪʠ ʩ 

ʘʤʧʣʠʪʫʜʦʡ ²50% ʠ ʧʝʨʠʦʜʦʤ ~50 ʤʠʥ ʯʝʨʝʟ 40ï50 ʤʠʥ ʧʦʩʣʝ ʩʪʘʨʪʘ ʚ ʪʝʯʝʥʠʝ 2ï2.5 

ʯʘʩʦʚ; ʢʚʘʟʠʛʘʨʤʦʥʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ N ʥʘ z²93 ʢʤ ʩ ʘʤʧʣʠʪʫʜʦʡ ~50-100% ʠ 

ʧʝʨʠʦʜʦʤ ~30ï40 ʤʠʥ ʯʝʨʝʟ ~10 ʤʠʥ ʧʦʩʣʝ ʩʪʘʨʪʘ; 5) ʚʦ ʚʨʝʤʷ ʩʪʘʨʪʘ ʂɸ çDelta-IIè 

ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʠʟʤʝʥʝʥʠʷʭ N: 

ʢʚʘʟʠʛʘʨʤʦʥʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ N  ʥʘ z²84 ʢʤ ʩ ʘʤʧʣʠʪʫʜʦʡ ~50-100% ʠ ʧʝʨʠʦʜʦʤ 

~30-40 ʤʠʥ ʯʝʨʝʟ ~10 ʤʠʥ ʧʦʩʣʝ ʩʪʘʨʪʘ. ʇʦʣʥʘʷ ʤʘʩʩʘ ʨʘʢʝʪ ʵʪʦʛʦ ʪʠʧʘ ʩʦʩʪʘʚʣʷʣʘ 

ʦʢʦʣʦ 230 ʪ, ʥʘʯʘʣʴʥʘʷ ʪʷʛʘ ï ʦʢʦʣʦ 360 000 ʢʛʩ. ɺʨʝʤʷ ʨʘʙʦʪʳ ʥʫʣʝʚʦʡ, ʧʝʨʚʦʡ, 

ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʝʡ ʩʦʩʪʘʚʣʷʣʦ 64 ʩ, 265 ʩ, 444 ʩ ʠ 88 ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʢʝʪʘ 

ʪʠʧʘ çDelta-IIè ʦʪʥʦʩʠʪʩʷ ʩʢʦʨʝʝ ʢ ʂɸ ʩʨʝʜʥʝʛʦ ʪʠʧʘ ʪʷʞʝʩʪʠ, ʤʦʱʥʦʩʪʴ ʠʭ ʜʚʠʛʘʪʝʣʝʡ 

~109ï1010 ɺʪ, ʘ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʥʝ ʤʝʥʝʝ 1012 ɼʞ; 6) ʚʦ ʚʨʝʤʷ ʩʪʘʨʪʘ ʂɸ çAtlasè ʥʘ 

ʚʳʩʦʪʝ 84 ʢʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚʦʟʨʘʩʪʘʣʘ ʯʝʨʝʟ 10ï15 ʤʠʥ ʧʨʠʤʝʨʥʦ ʥʘ 80% 

ʚ ʪʝʯʝʥʠʝ 25-30 ʤʠʥ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʪʠʧʠʯʥʳʤ ʩʫʪʦʯʥʳʤ ʭʦʜʦʤ. ʇʦʣʥʘʷ ʤʘʩʩʘ ʨʘʢʝʪ 

ʵʪʦʛʦ ʪʠʧʘ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 234 ʪ, ʥʘʯʘʣʴʥʘʷ ʪʷʛʘ ï ʦʢʦʣʦ 362 000 ʢʛʩ. ɺʨʝʤʷ ʨʘʙʦʪʳ 

ʥʫʣʝʚʦʡ, ʧʝʨʚʦʡ, ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʝʡ ʩʦʩʪʘʚʣʷʣʦ 56 ʩ, 172 ʩ, 283 ʩ ʠ 393 ʩ 



98 
 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʢʝʪʘ ʪʠʧʘ çAtlasè ʦʪʥʦʩʠʪʩʷ ʢ ʂɸ ʩʨʝʜʥʝʛʦ  ʪʠʧʘ ʪʷʞʝʩʪʠ, ʤʦʱʥʦʩʪʴ 

ʠʭ ʜʚʠʛʘʪʝʣʝʡ ~109-1010ɺʪ, ʘ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʥʝ ʤʝʥʝʝ 1012 ɼʞ; 7) ʚ ʧʝʨʠʦʜ ʩʪʘʨʪʘ 

ʂɸ çArianeè ʥʘ ʚʳʩʦʪʝ 84 ʢʤ ʧʣʦʪʥʦʩʪʴ ʵʣʝʢʪʨʦʥʦʚ ʚʦʟʨʘʩʪʘʣʘ ʯʝʨʝʟ 35ï45 ʤʠʥ 

ʧʨʠʤʝʨʥʦ ʥʘ 100% ʚ ʪʝʯʝʥʠʝ 25-30 ʤʠʥ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʢʚʘʟʠʛʘʨʤʦʥʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʩ ʘʤʧʣʠʪʫʜʦʡ ~ 50ï100% ʯʘʩ. ʇʦʣʥʘʷ ʤʘʩʩʘ ʨʘʢʝʪ ʵʪʦʛʦ ʪʠʧʘ ʩʦʩʪʘʚʣʷʣʘ 

ʦʢʦʣʦ 470 ʪ, ʥʘʯʘʣʴʥʘʷ ʪʷʛʘ ï ʦʢʦʣʦ 550 000 ʢʛʩ. ɺʨʝʤʷ ʨʘʙʦʪʳ ʥʫʣʝʚʦʡ, ʧʝʨʚʦʡ, 

ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʝʡ ʩʦʩʪʘʚʣʷʣʦ 142 ʩ, 205 ʩ, 125 ʩ ʠ 759 ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʘʢʝʪʘ ʪʠʧʘ çArianeè ʦʪʥʦʩʠʪʩʷ ʢ ʂɸ ʪʷʞʝʣʦʛʦ ʪʠʧʘ, ʤʦʱʥʦʩʪʴ ʠʭ ʜʚʠʛʘʪʝʣʝʡ ~1010ï

1011ɺʪ, ʘ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʥʝ ʤʝʥʝʝ 1013ɼʞ; 8) ʚ ʧʝʨʠʦʜ ʩʪʘʨʪʘ ʂɸ çColumbiyaè ʠ 

çAtlantisè ʦʪʯʝʪʣʠʚʳʭ ʠʟʤʝʥʝʥʠʡ N, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʘʨʪʘʤʠ, ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʧʦʩʢʦʣʴʢʫ 

ʩʪʘʨʪʳ ʧʨʦʠʩʭʦʜʠʣʠ ʚʙʣʠʟʠ ʧʝʨʠʦʜʘ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʨʤʠʥʘʪʦʨʘ ʚ ʧʫʥʢʪʝ ʥʘʙʣʶʜʝʥʠʡ 

ʠ ʧʦʵʪʦʤʫ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʥʘʙʣʶʜʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ N ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ; 9) ʚ ʧʝʨʠʦʜ ʩʪʘʨʪʘ ʪʷʞʝʣʦʡ (ʤʘʩʩʘ ʦʢʦʣʦ 400 ʪ) ʨʘʢʝʪʳ 

GSVL (ʨʘʢʝʪʳ ʟʘʧʫʩʢʘʣʠʩʴ ʩ ʢʦʩʤʦʜʨʦʤʘ ʚ ʀʥʜʠʠ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʤʝʩʪʘ ʥʘʙʣʶʜʝʥʠʷ 

ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ 5600 ʢʤ ʦʙʥʘʨʫʞʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʢʚʘʟʠʛʘʨʤʦʥʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

N ʥʘ z²84 ʢʤ ʩ ʘʤʧʣʠʪʫʜʦʡ ~50ï100% ʠ ʧʝʨʠʦʜʦʤ ~30ï40 ʤʠʥ ʯʝʨʝʟ ~10 ʤʠʥ ʧʦʩʣʝ 

ʩʪʘʨʪʘ; 10) ʚ ʧʝʨʠʦʜ ʩʪʘʨʪʘ ʂɸ ʤʘʣʦʡ ʪʷʞʝʩʪʠ çʈʦʢʦʪè ( ʤʘʩʩʘ ʨʘʢʝʪ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 

97 ʪ, ʥʘʯʘʣʴʥʘʷ ʪʷʛʘ ï ʦʢʦʣʦ 160 000 ʢʛʩ. ), çTitanè ( ʤʘʩʩʘ ʨʘʢʝʪ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 150 

ʪ, ʥʘʯʘʣʴʥʘʷ ʪʷʛʘ ï ʦʢʦʣʦ 194 000 ʢʛʩ.) ʠ çDiscoveryè ʠʟʤʝʥʝʥʠʡ N, ʩʚʷʟʘʥʥʳʭ ʩʦ 

ʩʪʘʨʪʘʤʠ, ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

 

ʆʙʩʫʞʜʝʥʠʝ 

ɺ ʧʝʨʠʦʜʳ ʫʜʘʣʝʥʥʳʭ ʩʪʘʨʪʦʚ ʂɸ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʥʘʨʫʞʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚ ʚʳʩʦʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʢʪʨʦʥʦʚ ʚ ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ D-

ʦʙʣʘʩʪʠ ʠʦʥʦʩʬʝʨʳ: 1) ʢʚʘʟʠʛʘʨʤʦʥʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ N ʥʘ z²81 ʢʤ ʩ ʘʤʧʣʠʪʫʜʦʡ 

~50ï100% ʠ ʧʝʨʠʦʜʦʤ ~30ï40 ʤʠʥ ʯʝʨʝʟ ~10 ʤʠʥ ʧʦʩʣʝ ʩʪʘʨʪʘ; 2) ʢʚʘʟʠʛʘʨʤʦʥʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ N  ʥʘ 81ï90 ʢʤ ʩ ʘʤʧʣʠʪʫʜʦʡ ~50% ʠ ʧʝʨʠʦʜʦʤ ~ 30ï50 ʤʠʥ ʯʝʨʝʟ 40ï50 

ʤʠʥ ʧʦʩʣʝ ʩʪʘʨʪʘ ʚ ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 2ï3 ʯʘʩʦʚ; 3) ʚʦ ʚʨʝʤʷ ʩʪʘʨʪʘ ʂɸ çʂʦʩʤʦʩè ʥʘ 

ʚʳʩʦʪʘʭ z²84 ʢʤ ʯʝʨʝʟ 40-45 ʤʠʥ ʧʦʩʣʝ ʩʪʘʨʪʘ N ʫʤʝʥʰʘʣʘʩʴ ʥʘ 50ï100% ʚ ʪʝʯʝʥʠʝ 

40ï50 ʤʠʥ. ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʢ ʩʫʪʦʯʥʦʤʫ ʭʦʜʫ. ɺ ʮʝʣʦʤ ʞʝ ʧʦʚʝʜʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʢʪʨʦʥʦʚ (ʦʪʢʣʠʢ) ʥʦʩʠʪ ʙʦʣʴʰʝ ʥʝʦʜʥʦʟʥʘʯʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʮʝʣʳʤ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, ʦ ʢʦʪʦʨʳʭ ʢʨʘʪʢʦ ʩʢʘʟʘʥʦ 

ʚʳʰʝ. ʀʟʚʝʩʪʥʦ [2], ʯʪʦ ʩʪʘʨʪʳ ʂɸ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʠ 

ʛʣʦʙʘʣʴʥʳʤʠ ʚʦʟʤʫʱʝʥʠʷʤʠ ʚ ʠʦʥʦʩʬʝʨʝ. ɺ ʧʨʠʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʝ (z<90ï100 ʢʤ) 

ʨʘʙʦʪʘ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʧʦʣʝʪ ʂɸ ʩʦ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʧʨʠʚʦʜʷʪ ʢ 
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ʛʝʥʝʨʘʮʠʠ ʠ ʫʩʠʣʝʥʠʶ ʫʜʘʨʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ (ʋɸɺ). ʄʦʱʥʦʩʪʴ ʪʘʢʠʭ ʋɸɺ 

ʩʦʩʪʘʚʣʷʝʪ 
AP º108ï1010 ɺʪ ʜʣʷ ʪʷʞʝʣʳʭ ʠ ʩʚʝʨʭʪʷʞʝʣʳʭ ʨʘʢʝʪ (ʧʨʠʤʝʨʥʦ 10-3ï10-2 

ʤʦʱʥʦʩʪʠ ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʠ). ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʋɸɺ ʷʚʣʷʝʪʩʷ 

ʜʠʘʧʘʟʦʥ ʚʳʩʦʪ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ɽ-ʦʙʣʘʩʪʠ ʠʦʥʦʩʬʝʨʳ (100-130 ʢʤ), ʧʦʩʢʦʣʴʢʫ ʵʪʘ 

ʦʙʣʘʩʪʴ ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʳ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘʜ ʤʝʟʦʩʬʝʨʥʳʤ ʚʦʣʥʦʚʦʜʦʤ, ʢʦʪʦʨʳʡ 

ʵʬʬʝʢʪʠʚʥʦ ʟʘʭʚʘʪʳʚʘʝʪ ʠ ʢʘʥʘʣʠʨʫʝʪ ʚʦʣʥʳ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʥʘ ʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ. ɸʪʤʦʩʬʝʨʘ ʥʘ ʵʪʠʭ ʚʳʩʦʪʘʭ ʝʱʝ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʪʥʘʷ, ʘ ʂɸ ʜʚʠʞʝʪʩʷ ʫʞʝ 

ʩʦ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷʤ ʛʝʥʝʨʘʮʠʠ ʋɸɺ. 

ʋʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʋɸɺ ʚ ʤʝʩʪʝ ʝʝ ʛʝʥʝʨʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ N ~10 ï 100%. ʋʜʘʨʥʘʷ ʚʦʣʥʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʘʢʫʩʪʠʢʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ (ɸɻɺ), ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʚʳʩʦʪʘʭ ɽ - ʠ F - 

ʦʙʣʘʩʪʝʡ ʠʦʥʦʩʬʝʨʳ ʥʘ ʨʘʩʩʪʦʷʥʠʷ ʥʝ ʤʝʥʝʝ 2000 ʢʤ. ʉʚʝʨʭʟʚʫʢʦʚʦʝ ʨʘʩʰʠʨʝʥʠʝ 

ʧʣʘʟʤʳ ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʩʚʝʨʭʟʚʫʢʦʚʦʝ ʜʚʠʞʝʥʠʝ ʧʣʘʟʤʳ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʂɸ ʚ ʛʠʨʦʪʨʦʧʥʦʡ ʠʦʥʦʩʬʝʨʝ ʚʳʟʳʚʘʝʪ ʛʝʥʝʨʘʮʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ 

ʤʘʛʥʠʪʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ (ʄɻɼ) ʚʦʣʥ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ (ʩʤ., ʥʘʧʨ., [3]). 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʥʘʨʫʞʝʥʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʢʪʨʦʥʦʚ ʚ 

ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ D-ʦʙʣʘʩʪʠ ʠʦʥʦʩʬʝʨʳ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 10ï15 ʤʠʥ ʧʦʩʣʝ ʩʪʘʨʪʘ ʂɸ 

ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʛʝʥʝʨʘʮʠʝʡ ʄɻɼ-ʚʦʟʤʫʱʝʥʠʡ ʚ ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʝ, ʢʦʪʦʨʳʝ, 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʨʘʜʠʘʮʠʦʥʥʳʝ ʧʦʷʩʘ ɿʝʤʣʠ, ʤʦʛʫʪ 

ʚʳʟʚʘʪʴ ʧʫʣʴʩʠʨʫʶʱʠʝ ʚʳʩʳʧʘʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. ʇʦʩʣʝʜʥʠʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʥʘʙʣʶʜʘʝʤʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʙʦʣʴʰʠʭ ʫʜʘʣʝʥʠʷʭ ʦʪ ʤʝʩʪʘ ʩʪʘʨʪʘ ʂɸ. ʇʦʜʦʙʥʳʡ ʤʝʭʘʥʠʟʤ ʨʘʥʝʝ ʙʳʣ 

ʧʨʝʜʣʦʞʝʥ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚʦ ʚʨʝʤʷ 

ʤʦʱʥʳʭ ʫʜʘʣʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʩʠʣʴʥʳʭ ʛʨʦʟ (ʩʤ., ʥʘʧʨ.,[4]). ɺʦʟʤʫʱʝʥʠʷ N 

ʯʝʨʝʟ 45-50 ʤʠʥ. ʧʦʩʣʝ ʩʪʘʨʪʘ ʂɸ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʳ ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʚʠʛʘʪʝʣʝʡ ʨʘʢʝʪ. ʄʘʣʦʚʝʨʦʷʪʥʦ, ʯʪʦ ʪʘʢʠʝ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʚʦʟʤʫʱʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚʦʣʥ (ʚ ʯʘʩʪʥʦʩʪʠ, ɸɻɺ) ʚ ʥʠʞʥʝʡ 

ʠʦʥʦʩʬʝʨʝ. ɹʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʵʪʠ ʚʦʟʤʫʱʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʢʪʨʦʥʦʚ ʚʳʟʚʘʥʳ 

ʧʫʣʴʩʠʨʫʶʱʠʤʠ ʧʦʪʦʢʘʤʠ ʯʘʩʪʠʮ ʠʟ ʤʘʛʥʠʪʦʩʬʝʨʳ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʚʳʩʳʧʘʥʠʡ ʤʦʛʫʪ 

ʙʳʪʴ ʩʪʠʤʫʣʠʨʦʚʘʥʳ ʚʢʣʶʯʝʥʠʝʤ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʚʠʛʘʪʝʣʝʡ ʨʘʢʝʪ. ʇʦ ʤʝʪʦʜʠʢʝ [5] 

ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʘ ʦ ʚʳʩʳʧʘʥʠʠ ʚʳʩʦʢʦʵʥʝʨʛʠʯʥʳʭ ʯʘʩʪʠʮ (ʵʣʝʢʪʨʦʥʦʚ, ʧʨʦʪʦʥʦʚ) 

ʜʣʷ ʦʙʩʫʞʜʘʝʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʮʝʥʠʤ ʧʘʨʘʤʝʪʨʳ ʧʦʪʦʢʦʚ ʵʣʝʢʪʨʦʥʦʚ. ʇʦ 

ʚʝʣʠʯʠʥʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʥʝʚʦʟʤʫʱʝʥʥʳʭ
0N  ʠ ʚʦʟʤʫʱʝʥʥʳʭ N  

ʫʩʣʦʚʠʷʭ ʦʮʝʥʠʚʘʣʠʩʴ ʩʢʦʨʦʩʪʠ ʠʦʥʠʟʘʮʠʠ q N0 0 0

2=a ,
2q Na= , ʛʜʝ 0a  ʠ a ï 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʢʦʤʙʠʥʘʮʠʠ. ɼʣʷ ʧʨʦʩʪʦʪʳ ʙʫʜʝʤ ʧʨʝʥʝʙʨʝʛʘʪʴ 

ʥʘʛʨʝʚʦʤ ʘʪʤʦʩʬʝʨʳ ʧʨʠ ʚʳʩʳʧʘʥʠʠ ʯʘʩʪʠʮ ʠ ʧʦʣʘʛʘʪʴ a aº 0
. ʉʯʠʪʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ 

ʥʘ ʤʝʥʴʰʠʭ ʚʳʩʦʪʘʭ ʧʨʝʦʙʣʘʜʘʝʪ ʨʝʢʦʤʙʠʥʘʮʠʷ ʵʣʝʢʪʨʦʥʦʚ ʩ ʠʦʥʘʤʠ-ʩʚʷʟʢʘʤʠ, ʜʣʷ 

ʢʦʪʦʨʳʭ a º 10-11 ʤ3ʩ-1. ʕʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʧʨʠ z¢75ï90 ʢʤ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦ 

ʚʦʟʤʫʱʝʥʥʦʡ ʠʦʥʦʩʬʝʨʳ ʜʣʷ ʜʥʝʚʥʦʛʦ ʠ ʥʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ 

ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ a ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ 10-11 ʜʦ 2Ö10-13 ʤ3ʩ-1. ʇʦʩʣʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʝʢʦʤʙʠʥʘʮʠʠ ʵʣʝʢʪʨʦʥʦʚ ʩ ʠʦʥʘʤʠ NO+ ʠ O 2

+
. ɽʩʣʠ 

ʧʨʝʥʝʙʨʝʯʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʳʩʳʧʘʶʱʠʭʩʷ ʯʘʩʪʠʮ ʧʦ ʵʥʝʨʛʠʷʤ, ʢʦʪʦʨʦʝ ʧʨʠ 

ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʥʝʠʟʚʝʩʪʥʦ, ʪʦ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʤʦʱʥʦʩʪʠ ʯʘʩʪʠʮ 

1 2 iP z qeº D D, ʛʜʝ 0q q qD = -, ieº 35 ʵɺ ï ʵʥʝʨʛʠʷ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʥʘ ʦʜʠʥ ʘʢʪ 

ʠʦʥʠʟʘʮʠʠ, zDï ʜʠʘʧʘʟʦʥ ʚʳʩʦʪ, ʛʜʝ ʵʬʬʝʢʪʠʚʥʦ ʧʦʛʣʦʱʘʝʪʩʷ ʧʦʪʦʢ ʯʘʩʪʠʮ ʜʘʥʥʦʡ 

ʵʥʝʨʛʠʠ e. ɼʘʣʝʝ ʙʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ zD=10 ʢʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʘʨʘʤʝʪʨ 
1P  

ʩʚʷʟʘʥ ʩ ʧʦʪʦʢʦʤ ʯʘʩʪʠʮp: 
1P pe= . ʀʤʝʷ 

1P  ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʤʦʱʥʦʩʪʴ ʠ ʵʥʝʨʛʠʶ 

ʯʘʩʪʠʮ ʚʳʩʳʧʘʶʱʠʭʩʷ ʥʘ ʧʣʦʱʘʜʠ S: 
1P PS= , E P T= D, ʛʜʝ TD  ï ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʚʳʩʳʧʘʥʠʡ. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ ʯʘʩʪʠʮ ʩʚʦʜʠʪʩʷ ʢ ʚʳʯʠʩʣʝʥʠʶ 

ʚʝʣʠʯʠʥʳ qD, ʟʘʪʝʤ ï 
1P , p , P  ʠ E. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɺ 

ʨʘʩʯʝʪʘʭ ʧʨʠʥʠʤʘʣʠ S =1014ʤ2. ʇʦʣʘʛʘʣʠ ʪʘʢʞʝ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʧʣʘʟʤʫ ʚ D-ʦʙʣʘʩʪʠ ʧʦʪʦʢʠ ʵʣʝʢʪʨʦʥʦʚ ʩ ʵʥʝʨʛʠʷʤʠ e>40 ʢʵɺ, ʯʪʦ 

ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʥʦ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʘʨʘʤʝʪʨʳ ʧʦʪʦʢʦʚ ʵʣʝʢʪʨʦʥʦʚ  

ɼʘʪʘ 05.06.2000 20.11.1998 26.02.2001 13.08.1998 24.10.1998 18.04.2001 

z, ʢʤ 84 87 81 93 84 84 

No, m-3 2.0³108 10³108 8.5³108 20³108 5.0³108 3.6³108 

N, ʤ-3 4.2³108 16³108 1.9³109 35³108 11.5³108 9.0³108 

qo, ʤ-3c-1 2.8³105 2.0³106 7.2³106 8.5³105 1.8³106 7.2³105 

q, ʤ-3c-1 12.3³105 5.2³105 3.4³107 24.4³105 10.5³106 5.7³106 

Dq, ʤ-3ʩ-1 9.5³105 3.2³106 2.7³107 1.6³106 8.7³106 5.0³106 

P1,ɼʞ ʤ-2c-1 3.2³10-6 1.1³10-5 9.2³10-5 5.4³10-6 3.0³10-5 1.7³10-5 

p, ʤ-2ʩ-1 2.1³108 9.2³108 2.1³109 4.5³108 2.1³109 1.1³109 

e, Mʵɺ 0.1 0.08 0.15 0.08 0.1 0.1 

P, ʚʪ 3.2³108 1.1³109 9.2³109 5.4³108 3.0³109 1.7³109 

E, ɼʞ 7.7³1011 13³1012 2.8³1013 6.5³1011 5.4³1012 3.1³1012 

DT, ʩ 2.4³103 1.2³103 3.0³103 1.2³103 1.8³103 1.8³103 
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ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʠ N ʚ ʥʠʞʥʝʡ 

ʠʦʥʦʩʬʝʨʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʧʫʣʴʩʠʨʫʶʱʠʤʠ ʧʦʪʦʢʘʤʠ ʵʣʝʢʪʨʦʥʦʚ c p ~108ï109 ʤ-

2ʩ-1 ʩ ʵʥʝʨʛʠʝʡ 102ï10 ʢʵɺ. ʊʘʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʪʦʢʦʚ ʵʣʝʢʪʨʦʥʦʚ ʩʭʦʜʥʳ 

ʧʦ ʚʝʣʠʯʠʥʝ ʩ ʟʥʘʯʝʥʠʷʤʠ ʧʦʪʦʢʦʚ ʚ ʧʝʨʠʦʜʳ ʚʦʟʤʫʱʝʥʠʡ ʜʨʫʛʦʡ ʧʨʠʨʦʜʳ (ʩʤ., 

ʥʘʧʨʠʤʝʨ, [4, 5]) ʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʙʦʣʴʰʠʤʠ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʰʠʨʦʪʥʦʡ 

ʠʦʥʦʩʬʝʨʳ. ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʠʦʥʦʩʬʝʨʥʦʡ ʧʣʘʟʤʝ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ 

ʧʨʠʚʦʜʷʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʨʘʜʠʦʚʦʣʥ, ʥʘʨʫʰʝʥʠʷʤ ʠ ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤ ʨʘʜʠʦʩʚʷʟʠ, ʨʘʜʠʦʥʘʚʠʛʘʮʠʠ, 

ʢʦʤʧʴʶʪʝʨʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪ.ʜ.  
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ʋɼʂ 504.4 

 

ɭʬʽʤʦʚʘ ɸ. ɺ., ʤʘʛʽʩʪʨʘʥʪ; 

ʉʘʚʚʦʚʘ ʆ. ɺ., ʜ-ʨ. ʪʝʭʥ. ʥʘʫʢ; 

ɺʦʨʦʥʦʚ ɻ. ʂ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʤ. ʆ.ʄ. ɹʝʢʝʪʦʚʘ, 

ʤ. ʍʘʨʢʽʚ 

 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ɺʀʂʆʈʀʉʊɸʅʅʗ ʂɽʈɸʄɯʂʀ ɼʃʗ ʄɯʅɽʈɸʃɯɿɸʎɯɰ 

ʇʀʊʅʆɰ ɺʆɼʀ 

 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʘʩʧʝʢʪʦʤ ʟʜʦʨʦʚʦʛʦ ʞʠʪʪʷ ʣʶʜʠʥʠ ʻ ʚʞʠʚʘʥʥʷ ʚʦʜʠ, ʷʢʘ 

ʥʘʩʠʯʝʥʘ ʢʦʨʠʩʥʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʉʫʯʘʩʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʚʦʜʠ ʰʢʽʜʣʠʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʃʠʰʝ 

ʤ̔ʧʣʝʤʝʥʪʘʮʽʷ ʧʨʠʥʮʠʧʽʚ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ ʩʠʩʪʝʤʽ ʛʘʣʫʟʝʚʠʭ ʧʽʜʢʦʤʧʣʝʢʩʽʚ 

ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʦ ʨʝʛʽʦʥʘʣʴʥʠʭ ʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʫʤʦʚ ʜʦʟʚʦʣʠʪʴ ʚʠʨʽʰʠʪʠ 

ʚʘʞʣʠʚʫ ʩʪʨʘʪʝʛʽʯʥʫ ʟʘʜʘʯʫ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʋʢʨʘʾʥʠ[1] ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ɼʠʨʝʢʪʠʚʠ 2000/60/ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʧʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ɭʉ, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻ ʨʘʤʢʦʚʫ 

ʩʪʨʫʢʪʫʨʫ ʜʽʡ ʉʦʶʟʫ ʚ ʛʘʣʫʟʽ ʚʦʜʥʦʾ ʧʦʣʽʪʠʢʠ [2]. 

ɺ ʋʢʨʘʾʥʽ ʨʝʛʣʘʤʝʥʪʫʶʯʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʻ çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ 

ʜʦ ʚʦʜʠ ʧʠʪʥʦʾ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè (ɼʉʘʥʇʽʅ 2.2.4-171-10) [9], 

çɼʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʚʤʽʩʪʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ Cs-137 ʽ Sr-90 ʫ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʧʠʪʥʽʡ 

ʚʦʜʽè (ɼʈ-97) [10], ɼʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʧʨʘʚʠʣʘ ʽ ʥʦʨʤʠ çɺʣʘʰʪʫʚʘʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ 

ʢʦʣʦʜʷʟʽʚ ʽ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʛʦʩʧʦʜʘʨʯʦ-

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷè [11], ɼʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʧʨʘʚʠʣʘ ʽ ʥʦʨʤʠ çɺʦʜʘ ʧʠʪʥʘ. 

ɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʚʦʜʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʛʦʩʧʦʜʘʨʯʦ-ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷè ʪʦʱʦ.  

ʅʠʥʽ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʦʙʫʪʦʚʽ ʡ ʧʨʦʤʠʩʣʦʚʽ 

ʬʽʣʴʪʨʠ ʪʘ ʩʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ. ɿʘʛʘʣʴʥʦʶ ʾʭ ʚʣʘʩʪʠʚʽʩʪʶ ʻ ʚʠʩʦʢʘ ʩʪʫʧʽʥʴ ʫʩʫʥʝʥʥʷ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʽ ʦʨʛʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʭ ʽ ʩʫʯʘʩʥʠʭ ʩʧʦʩʦʙʽʚ ʦʯʠʱʝʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʣʴʪʨʽʚ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʪʘʢʦʛʦ ʬʽʣʴʪʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʚ ʡʦʛʦ ʙʫʜʦʚʽ. ɺ ʦʩʥʦʚʽ ʮʽʻʾ ʩʠʩʪʝʤʠ 

ʟʥʘʭʦʜʠʪʴʩʷ ʩʧʝʮʽʘʣʴʥʘ ʥʘʧʽʚʧʨʦʥʠʢʥʘ ʤʝʤʙʨʘʥʘ[3].  

ɿʚʦʨʦʪʥʴʦʦʩʤʦʪʠʯʥʽ ʤʝʤʙʨʘʥʠ ʤʽʩʪʷʪʴ ʚʫʟʴʢʽ ʧʦʨʠ, ʽ ʪʦʤʫ ʻ ʥʘʡʙʽʣʴʰ 

ʩʝʣʝʢʪʠʚʥʠʤʠ. ɺʦʥʠ ʟʘʪʨʠʤʫʶʪʴ ʚʩʝ ʙʘʢʪʝʨʽʾ ʪʘ ʚʽʨʫʩʠ, ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʨʦʟʯʠʥʝʥʠʭ 

ʩʦʣʝʡ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘʣʽʟʦ, ʛʫʤʫʩʦʚʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʚʦʜʽ 
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ʟʘʙʘʨʚʣʝʥʥʷ ʡ ʧʘʪʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ. ʇʨʦʧʫʩʢʘʻ ʪʘʢʘ ʤʝʤʙʨʘʥʘ ʣʠʰʝ ʤʦʣʝʢʫʣʠ ʚʦʜʠ ʽ 

ʣʝʛʢʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʩʦʣʝʡ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʠʭ ʩʫʯʘʩʥʠʭ ʬʽʣʴʪʨʽʚ ʚʩʝ ʞ ʤʦʞʫʪʴ 

ʧʨʦʷʚʣʷʪʠʩʷ ʥʘʩʪʫʧʥʽ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ [3].  

Å ʇʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʙʽʨʢʦʚʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʚʦʨʦʪʥʴʦʛʦ 

ʦʩʤʦʩʫ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʥʽʪʨʘʪʽʚ, ʤʠ ʦʜʥʦʯʘʩʥʦ ʚʠʜʘʣʷʻʤʦ ʟ ʥʝʾ 

ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʽʥʰʽ ʢʘʪʽʦʥʠ ʽ ʘʥʽʦʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʽ. 

 Å ɺʦʜʘ ʧʽʩʣʷ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ (ʧʝʨʤʝʘʪ) ʧʦʟʙʘʚʣʝʥʘ ʝʣʝʤʝʥʪʽʚ ʞʦʨʩʪʢʦʩʪʽ ï

ʢʘʣʴʮʽʶ ʽ ʤʘʛʥʽʶ. ʇʦʩʪʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʚʦʜʠ ʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʻ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʽ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ. 

 Å ʇʝʨʤʝʘʪ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʢʨʘʡ ʥʠʟʴʢʦʶ (ʽʥʦʜʽ ʧʨʘʢʪʠʯʥʦ 

ʥʫʣʴʦʚʠʡ) ʣʫʞʥʽʩʪʶ ʟʘ ʨʘʭʫʥʦʢ ʢʨʠʪʠʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʽʜʨʦʢʘʨʙʦʥʘʪ-ʽʦʥʽʚ, 

ʱʦ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʚʦʜʥʝʚʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʨʅ) ʜʦ ʥʝʧʨʠʡʥʷʪʥʠʭ ʜʣʷ 

ʧʠʪʥʦʾ ʚʦʜʠ ʟʥʘʯʝʥʴ.  

Å ɿʚʦʨʦʪʥʽʡ ʦʩʤʦʩ ʧʦʟʙʘʚʣʷʻ ʚʦʜʫ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ï 

ʥʘʧʨʠʢʣʘʜ, ʬʪʦʨʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʬʪʦʨʫ ʚ ʧʠʪʥʽʡ ʚʦʜʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʘʨʽʻʩʫ ʫ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ.  

Å ʇʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ ʥʘ ʟʚʦʨʦʪʥʦʦʩʤʦʪʠʯʥʽʡ ʚʦʜʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ 

ʟʙʽʜʥʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʛʦʪʫʻʪʴʩʷ ʧʨʦʜʫʢʪʽʚ. 

ʆʪʞʝ, ʜʫʞʝ ʚʠʩʦʢʘ ʩʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʥʘʡʯʘʩʪʽʰʝ ʚʠʤʘʛʘʻ ʾʾ ʧʦʜʘʣʴʰʦʾ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ. ɼʣʷ ʦʯʠʱʝʥʦʾ ʚʦʜʠ, ʦʩʦʙʣʠʚʦ ʧʠʪʥʦʾ, ʚʘʞʣʠʚʦʶ ʷʢʽʩʪʶ ʻ ʥʘʷʚʥʽʩʪʴ ʚ ʥʽʡ 

ʢʦʨʠʩʥʠʭ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʨʝʯʦʚʠʥ. ɺ ʧʨʠʨʦʜʽ ʚʦʜʘ ʻ ʦʩʥʦʚʥʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ 

ʜʞʝʨʝʣʦʤ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʞʠʪʪʷ ʟʘ ʨʘʭʫʥʦʢ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʾʾ ʩʢʣʘʜʽ. 

ʊʦʤʫ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʽʟʘʪʦʨʘ, ʷʢʠʡ 

ʟʙʘʛʘʯʫʻ ʚʦʜʫ ʤʽʥʝʨʘʣʘʤʠ, ʩʦʣʷʤʠ ʢʘʣʽʶ, ʥʘʪʨʽʶ, ʢʘʣʴʮʽʶ ʽ ʤʘʛʥʽʶ [10]. 

ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ. ɺʽʜ ʾʾ ʨʽʚʥʷ 

ʟʘʣʝʞʠʪʴ ʩʤʘʢ ʚʦʜʠ ʪʘ ʪʝ, ʷʢ ʚʦʥʘ ʚʧʣʠʥʝ ʥʘ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʟʘʛʘʣʦʤ. ɿʛʽʜʥʦ ʟ 

ɼʉʘʥʇʽʅ 2.2.4-171-10, ʬʽʟʽʦʣʦʛʽʯʥʦ ʧʦʚʥʦʮʽʥʥʦʶ ʚʚʘʞʘʻʪʴʩʷ ʚʦʜ ʟ ʨʽʚʥʝʤ ʤʽʥʝʨʘʣʽʟʘʮʽʾ 

100-1000 ʤʛ/ʣ. ʋ ʚʠʧʘʜʢʫ ʧʝʨʝʚʠʱʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʦʜʘ ʩʪʘʻ ʩʦʣʦʥʦʶ ʘʙʦ ʛʽʨʢʦʶ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʠʡ ʨʽʚʝʥʴ ʚʤʽʩʪʫ ʽʥʰʠʭ ʨʝʯʦʚʠʥ. ɺʦʜʘ ʟ ʥʠʞʯʠʤ ʨʽʚʥʝʤ ʤʽʥʝʨʘʣʽʟʘʮʽʾ 

ʚʚʘʞʘʻʪʴʩʷ ʥʝʧʦʚʥʦʮʽʥʥʦʶ ʟʘ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ [9].  

ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʟʘʛʘʣʴʥʘ ï ʮʝ ʢʽʣʴʢʽʩʪʴ ʨʦʟʯʠʥʝʥʠʭ ʚ 1 ʣ ʚʦʜʠ ʤʽʥʝʨʘʣʴʥʠʭ ʩʦʣʝʡ, 

ʜʦ ʷʢʠʭ ʚʭʦʜʷʪʴ ʩʽʤ ʦʩʥʦʚʥʠʭ ʽʦʥʽʚ: ʢʘʪʽʦʥʠ Ca2+, Mg2+, Na+, K+ ʪʘ ʘʥʽʦʥʠ HCO3-, SO Į-, 

Cl-. ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʚʠʤʽʨʶʻʪʴʩʷ ʫ ʤʛ/ʜʤ3, ʛ/ʜʤ3, ppm. ɺʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʤʽʥʝʨʘʣʽʟʘʮʽʾ 

ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ ð ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʘʙʦ ʯʝʨʝʟ ʛʨʘʚʽʤʝʪʨʠʯʥʠʡ 

ʘʥʘʣʽʟ. ʇʨʦʪʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʣʠʰʝ ʟʘ ʨʽʚʥʝʤ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʥʝʤʦʞʣʠʚʦ 
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ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʚʦʜʠ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʫʩʽʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ  ʫ ʚʦʜʽ, ʪʘ ʧʦʨʽʚʥʷʪʠ ʮʽ ʜʘʥʥʷ ʟ ɻɼʂ ʚʠʟʥʘʯʝʥʠʭ ʨʝʯʦʚʠʥ [9].  

ʈʽʚʝʥʴ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʦʜʠ ʬʦʨʤʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʾʾ ʚʟʘʻʤʦʜʽʾ ʟ ʩʝʨʝʜʦʚʠʱʝʤ, ʫ 

ʷʢʦʤʫ ʚʦʥʘ ʽʩʥʫʻ. ʆʩʢʽʣʴʢʠ ʚʦʜʘ ʚʚʘʞʘʻʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʨʦʟʯʠʥʥʠʢʦʤ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʡ ʬʦʨʤʫʻʪʴʩʷ ʾʾ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ. ɺʦʜʘ ʦʪʨʠʤʫʻ ʨʝʯʦʚʠʥʠ ʧʽʜ ʯʘʩ ʢʦʥʪʘʢʪʫ ʟ ˇʨʫʥʪʦʤ, 

ʧʦʚʽʪʨʷʤ, ʤʽʥʝʨʘʣʘʤʠ, ʞʠʚʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ ʪʘ ʧʦʨʦʜʘʤʠ. ɯ ʮʷ ʚʟʘʻʤʦʜʽʷ ʥʝ ʟʘʚʞʜʠ ʻ 

ʙʝʟʧʝʯʥʦʶ. ɼʦʩʠʪʴ ʯʘʩʪʦ ʫ ʚʦʜʽ ʨʽʚʝʥʴ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʧʝʨʝʚʠʱʝʥʦ. ɼʣʷ ʟʥʠʞʝʥʥʷ ʾʾ ʨʽʚʥʷ 

ʻ ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ: ʜʠʩʪʠʣʷʮʽʷ, ʝʣʝʢʪʨʦʜʽʘʣʽʟ, ʟʚʦʨʦʪʥʽʡ ʦʩʤʦʩ, ʟʘʤʦʨʦʞʫʚʘʥʥʷ.  

ɯʩʥʫʶʪʴ ʤʝʪʦʜʠ ʰʪʫʯʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʦʜʠ: ʜʝʤʽʥʝʨʘʣʽʟʘʮʽʷ, ʚʚʝʜʝʥʥʷ MgSO4 

ʪʘ K2SO4, ʚʚʝʜʝʥʥʷ ʽʦʥʽʚ Cr, Ca, Li, K, Mg. ɯʩʥʫʻ ʤʝʪʦʜ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʚʝʜʝʥʥʷ ʨʦʟʯʠʥʽʚ ʩʫʣʴʬʘʪʽʚ ʤʘʛʥʽʶ, ʤʘʨʛʘʥʮʶ, ʢʘʣʽʶ, ʮʠʥʢʫ. ʆʜʥʘʢ ʮʝʡ 

ʩʧʦʩʽʙ ʥʝ ʻ ʧʨʦʩʪʠʤ, ʦʩʢʽʣʴʢʠ ʚʢʘʟʘʥʽ ʨʝʯʦʚʠʥʠ ʚʘʞʢʦ ʨʦʟʯʠʥʥʽ. ʊʘʢʦʞ ʚʽʜʦʤʠʡ ʩʧʦʩʽʙ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʦʜʠ ʯʝʨʝʟ ʜʦʜʘʚʘʥʥʷ ʜʦ ʥʝʾ ʧʨʠʨʦʜʥʦʾ ʩʦʣʦʥʦʾ ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʜʽʘʣʽʟʘʪʦʨʘ. ʇʨʦʪʝ ʪʘʢʠʡ ʤʝʪʦʜ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʬʽʟʽʦʣʦʛʽʯʥʫ ʧʦʚʥʦʮʽʥʥʽʩʪʴ 

ʦʪʨʠʤʘʥʦʾ ʚʨʦʜʠ, ʦʩʢʽʣʴʢʠ ʨʽʚʝʥʴ ʚʤʽʩʪʫ ʥʘʪʨʽʶ ʪʘ ʭʣʦʨʫ ʚʠʱʝ ʥʦʨʤʠ. ʇʦʜʽʙʥʠʤ ʜʦ 

ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʤʝʪʦʜ ʚʚʝʜʝʥʥʷ ʫ ʜʠʩʪʠʣʷʪ ʤʦʨʩʴʢʦʾ ʚʦʜʠ ʫ ʚʠʛʣʷʜʽ ʦʩʚʽʪʣʝʥʦʛʦ 

ʩʢʠʜʥʦʛʦ ʨʦʟʩʦʣʫ. ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʤʝʪʦʜʫ ʻ ʚʠʧʘʜʘʥʥʷ ʢʘʣʴʮʽʶ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ 

ʚʦʜʽ, ʫ ʦʩʘʜ. ʋʩʽ ʚʢʘʟʘʥʽ ʚʠʱʝ ʤʝʪʦʜʠ ʤʘʶʪʴ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʥʝʜʦʣʽʢʽʚ ʪʘ ʻ ʜʦʩʠʪʴ 

ʚʘʨʪʽʩʥʠʤʠ, ʥʝʪʝʭʥʦʣʦʛʽʯʥʠʤʠ. ɼʦ ʪʦʛʦ ʞ ʚʦʥʠ ʥʝ ʟʘʚʞʜʠ ʻ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʧʝʚʥʠʭ 

ʤʽʩʮʝʚʦʩʪʝʡ ʪʘ ʢʦʨʠʩʪʫʚʘʯʽʚ [6]. 

ʇʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʝʨʘʤʽʢʠ ʜʣʷ ʦʯʠʱʝʥʥʷ ʪʘ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʦʜʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʾ ʝʢʦʣʦʛʽʯʥʽʩʪʶ, ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʦʶ ʚʘʨʪʽʩʪʶ, ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʶ[3], [4], [5]. 

ɿʘʣʝʞʥʦ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʥʠ ʤʘʶʪʴ ʨʽʟʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʜʦ ʢʦʞʥʦʛʦ 

ʩʢʣʘʜʫ. ʂʝʨʘʤʽʯʥʽ ʬʽʣʴʪʨʠ  ʚʽʜʦʤʠʭ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʨʦʙʥʠʢʽʚ Crystal Quest, Katadyn, 

Doulton, Pentek., ɻʝʡʟʝʨ ʪʘ ɸʢʚʘʬʦʨ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ, ʩʝʨʝʜ ʷʢʠʭ: ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʣʫʛʽʚ ʪʘ ʢʠʩʣʦʪ, ʪʨʠʚʘʣʠʡ ʩʪʨʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʜʦʩʪʫʧʥʽʩʪʴ. ɿʘʟʚʠʯʘʡ ʫ 

ʪʘʢʠʭ ʤʝʤʙʨʘʥʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʢʩʠʜ ʘʣʶʤʽʥʽʶ (ɔ-Al2O3 ʪʘ Ŭ-Al2O3), ʜʽʦʢʩʠʜ 

ʮʠʨʢʦʥʽʶ (ZrO2), ʪʠʪʘʥ (TiO2), ʩʢʣʦ (SiO2) ʪʘ ʢʘʨʙʽʜ ʢʨʝʤʥʽʶ (SiC). ʂʦʥʬʽʛʫʨʘʮʽʷ ʪʘʢʠʭ 

ʢʝʨʘʤʽʯʥʠʭ ʤʝʤʙʨʘʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʣʘʩʢʠʭ, ʤʦʥʦʣʽʪʥʠʭ  ʪʘ ʪʨʫʙʯʘʩʪʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʇʨʠʥʮʠʧ ʜʽʾ ʢʝʨʘʤʽʯʥʦʛʦ ʤʽʥʝʨʘʣʽʟʘʪʦʨʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.1 
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ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʮʠʧ ʜʽʾ ʢʝʨʘʤʽʯʥʦʛʦ ʤʽʥʝʨʘʣʽʟʘʪʦʨʫ 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʝʨʘʤʽʯʥʠʭ ʤʝʤʙʨʘʥ ʧʦʷʩʥʶʻʪʴʩʷ  ʤʦʞʣʠʚʽʩʪʶ ʾʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʫʤʦʚʘʭ ʩʫʚʦʨʠʭ ʚʠʤʦʛ (ʘʛʨʝʩʠʚʥʽ ʭʽʤʽʯʥʽ ʫʤʦʚʠ, ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ). ʊʘʢʽ 

ʤʝʤʙʨʘʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʯʠʩʪʢʠ ʬʝʨʤʝʥʪʽʚ ʪʘ ʬʝʨʤʝʥʪʘʮʽʡʥʠʭ 

ʙʫʣʴʡʦʥʽʚ, ʦʩʚʽʪʣʝʥʥʷ ʩʦʢʫ, ʦʯʠʱʝʥʥʷ ʞʠʨʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ. ʂʝʨʘʤʽʯʥʽ ʤʝʤʙʨʘʥʠ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʧʦʣʽʤʝʨʥʠʤ ʤʝʤʙʨʘʥʘʤ [5], [6].  

ʅʝʜʦʣʽʢʦʤ ʢʝʨʘʤʽʯʥʠʭ ʤʝʤʙʨʘʥ ʻ ʾʭ ʟʥʘʯʥʽ ʪʦʚʱʠʥʘ, ʢʨʠʭʢʽʩʪʴ ʪʘ ʚʘʨʪʽʩʪʴ. ʇʨʦʪʝ, 

ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʢʝʨʘʤʽʯʥʠʭ ʤʝʤʙʨʘʥ ʜʦʟʚʦʣʠʪʠ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ  

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʢʦʤʧʘʢʪʥʽʰʠʤʠ ʪʘ ʟʥʠʟʠʪʠ ʚʘʨʪʽʩʪʴ [6]. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʽʜʦʤʦ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ 

ʜʦʚʝʩʪʠ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʦʜʠ ʜʦ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ. ɼʦ ʪʘʢʠʭ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ 

ʥʘʣʝʞʘʪʴ:  

¶ ʢʫʣʴʢʘ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʟ ʧʨʠʨʦʜʥʴʦʛʦ ʪʫʨʤʘʣʽʥʫ, ʢʘʦʣʽʥʫ ʪʘ ʛʣʠʥʠ;  

¶ ʝʥʝʨʛʝʪʠʯʥʘ ʢʝʨʘʤʽʯʥʘ ʢʫʣʴʢʘ ʟ ʧʨʠʨʦʜʥʴʦʛʦ ʥʝʤʝʪʘʣʽʯʥʦʛʦ ʪʫʨʤʘʣʽʥʫ ʪʘ 

ʢʘʦʣʽʥʫ; 

¶ ʤʽʥʝʨʘʣʴʥʽ ʢʫʣʴʢʠ ʟ ʧʨʠʨʦʜʥʴʦʛʦ ʥʝʤʝʪʘʣʽʯʥʦʛʦ ʪʫʨʤʘʣʽʥʫ, ʧʦʨʮʝʣʷʥʦʚʦʾ ʛʣʠʥʠ, 

ʢʘʨʙʦʥʘʪʫ ʢʘʣʴʮʽʶ ʪʘ ʢʘʤʝʥʶ; 

¶ ʢʝʨʘʤʽʯʥʠʡ ʬʽʣʴʪʨ-ʛʦʨʱʠʢ; 

¶ ʽʥʰʽ [7], [8]. 

ɿʘʨʘʟ ʽʩʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʝʨʘʤʽʯʥʠʭ ʬʽʣʴʪʨʽʚ ʜʣʷ ʚʦʜʠ 

ʟʘʢʦʨʜʦʥʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (Aquafilter (ʇʦʣʴʱʘ), Bluefilters (ʅʽʤʝʯʯʠʥʘ), Leader (ʂʦʨʝʷ), 

Pentair (ʉʐɸ), Platinum Wasser (ʅʽʤʝʯʯʠʥʘ), Raifil (ʂʦʨʝʷ), ɻʝʡʟʝʨ (ʈʌ), AquaLine 

(ʂʦʨʝʷ), AtlasFiltri (ɯʪʘʣʽʷ)), ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʬʦʨʤʦʶ, ʧʘʨʘʤʝʪʨʘʤʠ, ʬʫʥʢʮʽʷʤʠ, 
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ʚʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʪʘ ʮʽʥʦʶ. ɺ ʙʽʣʴʰʦʩʪʽ ʽʩʥʫʶʯʠʭ ʤʽʥʝʨʘʣʽʟʘʪʦʨʽʚ, ʷʢ ʘʢʪʠʚʥʠʡ ʘʛʝʥʪ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʫʤʽʰ ʚʽʜʧʦʚʽʜʥʠʭ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʩʦʣʝʡ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʠʭ 

ʩʫʤʽʰʝʡ, ʫ ʚʦʜʽ ʚ ʧʝʨʰʽ ʪʠʞʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʥʘʜʣʠʰʦʢ ʤʽʥʝʨʘʣʽʚ, 

ʷʢʠʡ ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʙʫʜʝ ʨʽʟʢʦ ʟʤʝʥʰʫʚʘʪʠʩʷ.  

ɹʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʤʽʥʝʨʘʣʽʟʘʪʦʨʠ ʥʘ ʦʩʥʦʚʽ ʩʫʤʽʰʽ ʧʨʠʨʦʜʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʘʣʝ 

ʚʦʥʠ ʻ ʤʝʥʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʘ ʨʽʚʝʥʴ ʾʭ ʚʠʣʫʛʦʚʫʚʘʥʥʷ, ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʽʥʥʦʛʦ ʩʢʣʘʜʫ ʤʽʥʝʨʘʣʽʚ, ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʟʥʘʯʥʠʭ ʤʝʞʘʭ. ʊʦʤʫ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʣʦʥʛʦʚʘʥʦʾ ʜʽʾ ʤʽʥʝʨʘʣʽʟʘʪʦʨʽʚ, ʟ ʧʦʩʪʽʡʥʠʤ ʨʽʚʥʝʤ ʚʠʣʫʛʦʚʫʚʘʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [8]. 

ʅʘʡʧʦʰʠʨʝʥʽʰʝ ʥʘʧʦʚʥʝʥʥʷ ï ʮʝ ʢʘʣʴʮʠʪ ʪʘ ʘʢʪʠʚʦʚʘʥʝ ʢʦʢʦʩʦʚʝ ʚʫʛʽʣʣʷ ʚ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 50/50, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʩʣʽʜʦʚʥʦ ʚ ʢʘʨʪʨʠʜʞʽ ʤʽʥʝʨʘʣʽʟʘʪʦʨʫ Pentek 

ʚʠʨʦʙʥʠʮʪʚʘ Pentair Water (USA) ʟ ʩʠʩʪʝʤʦʶ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ Hidrotek RO400. 

ʆʜʥʘʢ, ʚʢʘʟʘʥʝ ʥʘʧʦʚʥʝʥʥʷ ʥʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʧʝʨʝʣʽʢ ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʜʣʷ ʧʠʪʥʦʾ ʚʦʜʠ. 

ɺʽʜʦʤʽ ʤʽʥʝʨʘʣʽʟʘʪʦʨʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ Ecosoft, Organic, ʷʢʽ ʤʽʩʪʷʪʴ ʫ 

ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʽʚ ʤʽʥʝʨʘʣʠ. ʂʘʨʪʨʠʜʞ Ecosoft Aqua Energyï ʥʦʚʽʪʥʷ ʨʦʟʨʦʙʢʘ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʢʘ ʬʽʣʴʪʨʽʚ ʜʣʷ ʚʦʜʠ, ʢʦʤʧʘʥʽʾ Ecosoft. ɼʘʥʘ ʤʦʜʝʣʴ ʢʘʨʪʨʠʜʞʘ 

ʩʫʤʽʩʥʘ ʟ ʫʩʽʤʘ ʩʠʩʪʝʤʘʤʠ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʥʜʘʨʪ Inline. 

ʂʘʨʪʨʠʜʞ ʥʘʧʦʚʥʝʥʠʡ ʩʢʣʘʜʦʤ ʟ ʧôʷʪʠ ʧʨʠʨʦʜʥʠʭ ʤʽʥʝʨʘʣʽʚ: ʪʫʨʤʘʣʽʥ, ʛʽʨʩʴʢʠʡ 

ʢʨʠʰʪʘʣʴ, ʢʨʝʤʽʥʴ, ʢʚʘʨʮʽʛʨʘʥʘʪ (ʨʠʩ.2). ʄʽʥʝʨʘʣʽʟʘʪʦʨ ʜʣʷ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ Organic 

5ʚ1 Smart, ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʪʫʨʤʘʣʽʥ, ʢʨʝʤʽʥʴ, ʢʘʣʴʮʠʪ, ʢʦʨʘʣ, ʞʘʜʝʾʪ. 

 

 

 

 

ʈʠʩʫʥʦʢ 2 ï ʄʽʥʝʨʘʣʽʟʘʪʦʨ ʜʣʷ ʬʽʣʴʪʨʘ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ Ecosoft P'URE 

 

ʆʜʥʠʤ ʟ ʚʘʨʽʘʥʪʽʚ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʨʦʟʨʦʙʢʘ ʢʦʤʧʦʟʠʪʫ ʥʘ ʦʩʥʦʚʽ 

ʙʽʦʽʥʝʨʪʥʦʛʦ ʢʝʨʘʤʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʨʠʨʦʜʥʠʭ ʤʽʥʝʨʘʣʽʚ. ɿʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ 

ʽʻʨʘʨʭʽʯʥʦʾ ʧʦʨʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ ʢʦʤʧʦʟʠʪʫ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʠʡ ʧʦʩʪʽʡʥʠʡ ʨʽʚʝʥʴ 

ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʢʦʤʧʦʟʠʪʫ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʡʦʛʦ ʧʨʦʣʦʥʛʦʚʘʥʘ ʜʽʷ.  ʅʝʦʙʭʽʜʥʽ 
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ʧʦʢʘʟʥʠʢʠ ʤʽʥʝʨʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ ʟʤʽʥʦʶ ʪʠʧʫ ʤʽʥʝʨʘʣʽʚ 

ʪʘ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟ ʢʝʨʘʤʽʯʥʦʶ ʤʘʪʨʠʮʝʶ.  

ʉʘʤʝ ʨʦʟʨʦʙʢʘ ʚʽʪʯʠʟʥʷʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʽʥʝʨʘʣʽʟʘʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ ʙʽʦʽʥʝʨʥʠʭ 

ʢʝʨʘʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʨʠʨʦʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʪʘ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʾʭ ʦʜʝʨʞʘʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʘʩʧʝʢʪʽʚ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʘʨʪʦʩʪʽ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʪʴ 

ʧʠʪʥʦʾ ʚʦʜʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟ ʥʘʷʚʥʽʩʪʶ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʨʦʟʰʠʨʠʪʠ ʨʠʥʦʢ 

ʋʢʨʘʾʥʠ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʶ ʧʨʦʜʫʢʮʽʻʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʋʢʨʘʾʥʠ. 
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ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè (ɼʉʘʥʇʽʅ 2.2.4-171-10) ɽʣʝʢʪʨʦʥʥʘ ʘʜʨʝʩʘ: 

https://zakon.rada.gov.ua/laws/show/z0452-10#Text (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 03.08.2021) 

10. ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ˉ255 ʚʽʜ 19.08.1997 ʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ɼʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ ʚʤʽʩʪʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ Cs-137 ʽ Sr-90 ʫ ʧʨʦʜʫʢʪʘʭ 

ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʧʠʪʥʽʡ ʚʦʜʽ (ɼʈ-97) ɽʣʝʢʪʨʦʥʥʘ ʘʜʨʝʩʘ: 

https://zakon.rada.gov.ua/rada/show/v0255282-97#Text (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 03.08.2021) 

11. ɿʘʢʦʥ ʋʢʨʘʾʥʠ ʇʨʦ ʧʠʪʥʫ ʚʦʜʫ ʪʘ ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚʽʜ 10.01.2002 ɽʣʝʢʪʨʦʥʥʘ 

ʘʜʨʝʩʘ: https://zakon.rada.gov.ua/laws/show/2918-14#Text (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 03.08.2021) 

12. ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ˉ383 ʚʽʜ 23.12.1996 ʇʨʦ 

ɿʘʪʚʝʨʜʞʝʥʥʷ ɼʝʨʞʘʚʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣ ʽ ʥʦʨʤ çɺʦʜʘ ʧʠʪʥʘ. ɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ 

ʷʢʦʩʪʽ ʚʦʜʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷè ɽʣʝʢʪʨʦʥʥʘ 

ʘʜʨʝʩʘ: https://zakon.rada.gov.ua/laws/show/z0136-97#Text (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 

03.08.2021) 

  

https://www.sciencedirect.com/science/article/pii/B9781782421214000022
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ʋɼʂ 351.861+504.75 

 

ɿʘʭʘʨʯʝʥʢʦ ʖ. ɺ., ʘʩʧʽʨʘʥʪʢʘ 

ʂʚʘʩʦʚ ɺ. ɸ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʥʘʫʢ. ʩʧʽʚʨ. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

ʂʘʣʫʛʽʥ ɺ. ɼ., ʜ-ʨ ʭʽʤ. ʥʘʫʢ, ʧʨʦʬ. 

ʊʶʪʶʥʠʢ ɺ. ɺ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʥʘʫʢ. ʩʧʽʚʨ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ, ʤ. ʍʘʨʢʽʚ 

 

ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ɹɽɿʇɯʃʆʊʅʀʍ ʃɯʊɸʃʔʅʀʍ 

ɸʇɸʈɸʊɯɺ ɼʃʗ ʆʎɯʅʂʀ ɽʂʆʃʆɻɯʏʅʆɰ ʆɹʉʊɸʅʆɺʂʀ ɺ ʈɸʁʆʅɯ 

ʅɸɼɿɺʀʏɸʁʅʆɰ ʉʀʊʋɸʎɯɰ 

 

ɸʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɭʜʠʥʦʾ 

ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ (ɭɼʉʎɿ) ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʥʫ 

ʩʪʘʙʽʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦ-ʩʦʮʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʚ 

ʫʤʦʚʘʭ ʪʝʨʠʪʦʨʽʘʣʴʥʦ-ʯʘʩʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙôʻʢʪʽʚ (ʇʅʆ) ʪʘ 

ʦʙôʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ (ʆʇʅ), ʘ ʪʘʢʦʞ ʚ ʫʤʦʚʘʭ ʧʨʦʷʚʫ ʝʢʦʣʦʛʽʯʥʦʾ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ̒  ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʮʽʥʢʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʡʦʥʽ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ (ʅʉ) ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ ʇʅʆ 

ʪʘ ʆʇʅ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ 

ʘʧʘʨʘʪʽʚ (ɹʇʃɸ) ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʧʦʙʫʜʦʚʠ ʧʦʣʷ ʟʘʙʨʫʜʥʝʥʥʷ ʽʟ ʟʘʜʘʥʦʶ 

ʪʦʯʥʽʩʪʶ, ʜʝ ʙʝʟʧʝʨʝʨʚʥʠʡ ʪʘ ʪʨʠʚʘʣʠʡ ʫ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ ʦʧʝʨʘʪʠʚʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʟʘ ʟʦʥʦʶ ʟʘʙʨʫʜʥʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ: ʘ) ʩʫʤʽʩʥʦʛʦ 

ʦʙôʻʜʥʘʥʥʷ ʫ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ɹʇʃɸ ʪʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʥʘʟʝʤʥʠʭ ʧʦʩʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ; 

ʙ) ʦʧʝʨʘʪʠʚʥʦʾ ʜʦʩʪʘʚʢʠ ʫ ʟʦʥʫ ʟʘʙʨʫʜʥʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ ɹʇʃɸ; ʚ) ʟʜʽʡʩʥʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɹʇʃɸ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʪʘ ʪʨʠʚʘʣʦʛʦ ʫ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʘ ʟʦʥʦʶ ʟʘʙʨʫʜʥʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ; ʛ) ʦʪʨʠʤʘʥʥʷ ʡ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʥʘʟʝʤʥʠʭ ʧʦʩʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ɹʇʃɸ ʜʠʩʧʝʪʯʝʨʩʴʢʠʤ ʧʫʥʢʪʦʤ, ʷʢʠʡ 

ʨʦʟʪʘʰʦʚʘʥʦ ʥʘ ʥʘʟʝʤʥʽʡ ʨʫʭʦʤʽʡ ʧʣʘʪʬʦʨʤʽ (ʰʪʘʙʥʠʡ ʘʚʪʦʤʦʙʽʣʴ, ʧʦʞʝʞʥʦ-

ʨʷʪʫʚʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴ, ʘʚʪʦʤʦʙʽʣʴ ʧʘʪʨʫʣʴʥʦʾ ʧʦʣʽʮʽʾ, ʘʚʪʦʤʦʙʽʣʴ ʨʘʜʽʘʮʽʡʥʦʾ, 

ʭʽʤʽʯʥʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʨʦʟʚʽʜʢʠ, ʙʨʦʥʝʪʨʘʥʩʧʦʨʪʝʨ, ʤʘʰʠʥʘ ʚʽʡʩʴʢʦʚʦʾ ʨʦʟʚʽʜʢʠ, ʪʷʛʘʯ 

ʪʦʱʦ) [1]. 



110 
 

ʈʦʟʨʦʙʣʝʥʫ ʥʘʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʮʽʻʾ ʩʠʩʪʝʤʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʘ ʟʤʽʥʦʶ ʤʝʞ ʟʦʥʠ ʟʘʙʨʫʜʥʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ, ʨʽʚʥʝʤ ʥʝʙʝʟʧʝʢʠ ʚ ʥʽʡ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʨʠʟʠʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. ɺʦʥʘ ʚʢʣʶʯʘʻ ʢʣʘʩʠʯʥʫ ʧʽʜʩʠʩʪʝʤʫ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʩʠʪʫʘʮʽʡʥʠʡ ʮʝʥʪʨ ʪʘ ʧʽʜʩʠʩʪʝʤʫ ʚʠʢʦʥʘʥʥʷ ʨʽʰʝʥʥʷ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʦʜʝʣʽ ʦʙôʻʜʥʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ (ʫ ʨʝʞʠʤʽ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʇʅʆ ʪʘ ʆʇʅ) ʪʘ ɹʇʃɸ (ʫ ʨʝʞʠʤʘʭ ʘʚʘʨʽʡʥʦʾ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʡ ʥʘ ʇʅʆ ʪʘ ʆʇʅ) 

ʟʜʽʡʩʥʝʥʦ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʦ ʦʙôʻʢʪʽʚ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ (ʆʗɽ) 

[2, 3]. 

ʅʝʭʘʡ ʟʘʜʘʥʦ ʦʙôʻʢʪ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ï ʈʽʚʥʝʥʩʴʢʘ ɸɽʉ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 2 ʫ ʚʠʛʣʷʜʽ ʪʦʯʢʠ ( )0,0A . ʉʪʘʮʽʦʥʘʨʥʽ ʧʦʩʪʠ ʨʘʜʽʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʘʥʦ ʫ ʪʨʠʜʮʷʪʠ ʢʽʣʦʤʝʪʨʦʚʽʡ ʟʦʥʽ ʥʘʚʢʦʣʦ ʆʗɽ, ʪʘ ʧʨʦʚʦʜʷʪʴ ʦʮʽʥʢʫ 

ʨʘʜʽʘʮʽʡʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʝʢʦʩʠʩʪʝʤʠ ʫ ʨʝʞʠʤʽ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʆʗɽ, 

ʤʘʶʪʴ ʚʠʛʣʷʜ ʤʥʦʞʠʥʠ ʪʦʯʦʢ ( )mmm y,xP , SN,...,1m= , ʜʝ SN  ï ʢʽʣʴʢʽʩʪʴ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʧʦʩʪʽʚ ʨʘʜʽʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ N  ɹʇʃɸ, ʷʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʘʚʘʨʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ 

ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ ɸɽʉ, ʧʨʠ ʮʴʦʤʫ ʤʘʶʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʘʩʪʫʧʥʽ ʦʙʤʝʞʝʥʥʷ: 

ʧʦʙʫʜʦʚʘ ʧʦʣʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʽʟ ʟʘʜʘʥʦʶ 

ʪʦʯʥʽʩʪʶ e; ʯʘʩ ʥʘ ʧʦʙʫʜʦʚʫ ʧʦʣʷ ʟʘʙʨʫʜʥʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʛʦʨʪʘʥʥʷ ʩʠʩʪʝʤ 

ɹʇʃɸ ʤʘʻ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʛʨʘʥʠʯʥʦ ʧʨʠʧʫʩʪʠʤʦʛʦ *T ; ʨʝʛʫʣʷʨʥʘ ʩʽʪʢʘ 

( )yxyx w,w,s,s,R2S ¡¡  ʤʘʻ ʙʫʜʫʚʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʝʢʪʦʨʫ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ( )yx w,ww=
C

, 

ʧʨʠʯʦʤʫ ʦʩʥʦʚʦʶ ʩʽʪʢʠ ʻ ʢʚʘʜʨʘʪ (ʨʠʩ. 3), ʚ ʷʢʠʡ ʚʧʠʩʘʥʝ ʢʦʣʦ ʨʘʜʽʫʩʫ R  (ʷʢ ʧʨʘʚʠʣʦ 

30R=  ʢʤ) ʽʟ ʮʝʥʪʨʦʤ ʫ ʪʦʯʮʽ ( )0,0A . ʈʘʜʽʫʩ ʢʦʣʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʦʾ 

ʫʤʦʚʠ: ʩʽʪʮʽ ʤʘʶʪʴ ʥʘʣʝʞʘʪʠ ʩʪʘʮʽʦʥʘʨʥʽ ʥʘʟʝʤʥʽ ʧʦʩʪʠ ʨʘʜʽʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

( )mmm y,xP , MN,...,1m= ; ɹʇʃɸ ijF , FN,...,1i =  ( FN  ï ʢ̔ ʣʴʢʽʩʪʴ ʚʠʜʽʚ ɹʇʃɸ), iN,...,1j =  (

iN  ï ʢʽʣʴʢʽʩʪʴ ɹʇʃɸ i -ʛʦ ʚʠʜʫ), ä
=

=
FN

1i

iNN , ʤʘʶʪʴ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʥʘ ʚʠʟʥʘʯʝʥʠʭ ʤʽʩʮʷʭ 

( )kkk y,xV , kN,...,1k= , ʪʘ ʚ ʧʨʦʮʝʩʽ ʧʦʣʴʦʪʫ ʬʽʢʩʫʶʪʴ ʜʦʟʫ ʛʘʤʤʘ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ 

ʚʫʟʣʘʭ ʩʽʪʢʠ. 
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ʆʙʨʦʙʢʘ 

ʽʥʬʦʨʤʘʮʽʾ 

ʃʆʂɸʃʔʅɸ ʊɽʈʀʊʆʈɯʗ 

ɸʥʘʣʽʟ ʪʘ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ 

ʽʥʬʦʨʤʘʮʽʾ 

ɼʦʚʝʜʝʥʥʷ 

ʨʽʰʝʥʥʷ ʜʦ 

ʚʠʢʦʥʘʚʮʽʚ 

ɹʘʟʠ ʜʘʥʠʭ 

ʪʘ ʟʥʘʥʴ 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʧʨʦʛʥʦʟ ʨʦʟʚʠʪʢʫ 

ʥʝʙʝʟʧʝʯʥʦʾ 

ʩʠʪʫʘʮʽʾ 

ɺʘʨʽʘʥʪʠ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ ʱʦʜʦ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ 

ʣʽʢʚʽʜʘʮʽʾ ʥʝʙʝʟʧʝʢʠ 

ʌʦʨʤʘʣʽʟʘʮʽʷ 

ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ 

ʨʽʰʝʥʥʷ 

ɺʧʣʠʚ 

ʥʘ ʥʝʙʝʟʧʝʢʫ 

ɺʠʟʥʘʯʝʥʥʷ 

ʢʨʠʪʝʨʽʶ 

ʆʩʦʙʘ, ʱʦ ʧʨʠʡʤʘʻ 

ʨʽʰʝʥʥʷ 
 

ɺʀɹɯʈ 
ʉʀʉʊɽʄɸ 

ɺʀʂʆʅɸʅʅʗ 

ʈɯʐɽʅʅʗ 
 

ʉʀʉʊɽʄɸ 

ʇɯɼʊʈʀʄʂʀ 

ʋʍɺɸʃɽʅʅʗ 

ʈɯʐɽʅʅʗ 

(ʉʀʊʋɸʎɯʁʅʀʁ 

ʎɽʅʊʈ) 

ɻɽʆɯʅʌʆʈʄɸʎɯʁʅɸ 

ʉʀʉʊɽʄɸ 

ʂʃɸʉʀʏʅɸ 

ʉʀʉʊɽʄɸ 

ʄʆʅɯʊʆʈʀʅɻʋ 

ɿʆʅɸ ɿɸɹʈʋɼʅɽʅʅʗ 

ɽʂʆʉʀʉʊɽʄʀ 

ʇʅʆ 

(ʆʇʅ) 

ɹʇʃɸ 

ʉʪʘʮʽʦʥʘʨʥ ̔ʧʦʩʪʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ 
ʟʘʙʨʫʜʥʝʥʥʷ 

ʝʢʦʩʠʩʪʝʤʠ  

ʅʘʟʝʤʥʠʡ ʨʫʭʦʤʠʡ 

ʮʝʥʪʨ ʤʦʥʽʪʦʨʠʥʛʫ 

ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʝʢʦʩʠʩʪʝʤʠ 

ʅʉ 

 

ʈʠʩʫʥʦʢ 1 ï ʂʦʤʧʣʝʢʩʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ ɹʇʃɸ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʡ ʥʘ ʇʅʆ ʪʘ ʆʇʅ 

 

ʄʘʶʪʴ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʞʥʦʛʦ ʚʠʜʫ ɹʇʃɸ, ʘ 

ʩʘʤʝ, ʰʚʠʜʢʽʩʪʴ, ʯʘʩ ʧʦʣʴʦʪʫ, ʤʘʢʩʠʤʘʣʴʥʘ ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ, ʯʘʩ ʨʦʟʛʦʨʪʘʥʥʷ ʪʦʱʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʜʝʣʴ ʘʚʘʨʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ ɸɽʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʤʘʻ ʥʘʩʪʫʧʥʠʡ 

ʚʠʜ: 

 

()LNmin
W

,                                                                     (1) 

 

ʜʝ W : 

 

( ) ( )
( )

e¢
-+

rq

rqr1q

Cʌ

CʌCʌ
;         CN,...,1r = ;                                       (2) 

 

( ) ( )
( )

e¢
-+

m

mm1q

Pʌ

PʌPʌ
;         MN,...,1m= ;                                   (3) 
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() *
ij TlTmax ¢ ;       FN,...,1i = ;       iN,...,1j = ;       ää

= =

=
FN

1i

iN

1j

ijlL ;                     (4) 

 

( ) ( )yxyxmmm w,w,s,s,R2Sy,xP ¡¡Í ;       MN,...,1m= ;                               (5) 

 

( )kkkij y,xVF Í ;  FN,...,1i = ;    iN,...,1j = ;    ä
=

=
FN

1i

iNN ;    kN,...,1k= .              (6) 

 

 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʈʽʚʥʝʥʩʴʢʦʾ ɸɽʉ ʪʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʪʨʠʜʮʷʪʠ ʢʽʣʦʤʝʪʨʦʚʽʡ ʟʦʥʽ ʥʘʚʢʦʣʦ ʩʪʘʥʮʽʾ 

 

 

ʈʠʩʫʥʦʢ 3 ï ʇʦʙʫʜʦʚʘ ʨʝʛʫʣʷʨʥʦʾ ʩʽʪʢʠ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʦʣʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 
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ɺʠʨʘʟ (1) ʷʚʣʷʻ ʩʦʙʦʶ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ, ʧʨʠʯʦʤʫ L  ï ʩʫʤʘʨʥʘ ʜʦʚʞʠʥʘ ʧʦʣʴʦʪʫ 

ɹʇʃɸ. ʆʙʤʝʞʝʥʥʷ (2) ʪʘ (3) ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʫʤʦʚʫ ʧʦʙʫʜʦʚʠ ʧʦʣʷ ʟʘʙʨʫʜʥʝʥʥʷ ʽʟ 

ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ Ů. ʊʫʪ ( )rrr y,xC  ï ʪʦʯʢʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʝʨʝʪʠʥʫ ʜʽʘʛʦʥʘʣʝʡ 

ʢʦʞʥʦʾ ʢʦʤʽʨʢʠ ʩʽʪʢʠ, ʧʨʠʯʦʤʫ ʢʽʣʴʢʽʩʪʴ ʢʦʤʽʨʦʢ ʜʦʨʽʚʥʶʻ cN ; ( )rq Cʌ  ʪʘ ( )r1q Cʌ+  ï 

ʟʥʘʯʝʥʥʷ ʧʦʣʷ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʪʦʯʢʘʭ ʥʘ q  ʪʘ 1q+  ʽʪʝʨʘʮʽʷʭ; ( )mmm y,xP  ï 

ʩʪʘʮʽʦʥʘʨʥʽ ʧʦʩʪʠ ʨʘʜʽʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʜʦʨʽʚʥʶʻ MN ; ( )mPʌ  ï ʨʽʚʝʥʴ 

ʛʘʤʤʘ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʟʘʬʽʢʩʦʚʘʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʧʦʩʪʘʤʠ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ. ʆʙʤʝʞʝʥʥʷ (4) ʷʚʣʷʻ ʩʦʙʦʶ ʫʤʦʚʫ ʧʦʙʫʜʦʚʠ ʧʦʣʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʪʷʛʦʤ 

ʯʘʩʫ T , ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʨʰʨʫʪʽʚ ijl  ɹʇʃɸ ijF  ʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʟʘʜʘʥʦʛʦ *T . 

ʆʙʤʝʞʝʥʥʷ (5) ʷʚʣʷʻ ʩʦʙʦʶ ʫʤʦʚʫ ʥʘʣʝʞʥʦʩʪʽ ʧʦʩʪʽʚ ʨʘʜʽʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʨʝʛʫʣʷʨʥʽʡ ʩʽʪʮʽ ( )yxyx w,w,s,s,R2S ¡¡ . ʆʙʤʝʞʝʥʥʷ (6) ʦʧʠʩʫʻ ʥʘʣʝʞʥʽʩʪʴ ɹʇʃɸ ijF  

ʬʽʢʩʦʚʘʥʠʤ ʤʽʩʮʷʤ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ( )kkk y,xV , kN,...,1k= . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʜʘʯʘ, ʷʢʘ ʦʧʠʩʫʻʪʴʩʷ ʩʫʤʦʶ ʧʦʣʦʞʝʥʴ (1)õ(6), ʻ ʢʦʤʙʽʥʦʚʘʥʦʶ, 

ʪʦʙʪʦ ʚʽʜʥʦʩʠʪʴʩʷ ʷʢ ʜʦ ʢʣʘʩʫ ʟʘʜʘʯ ʢʦʤʙʽʥʘʪʦʨʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʪʘʢ ʽ ʜʦ ʢʣʘʩʫ ʟʘʜʘʯ 

ʪʨʘʩʫʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʤʦʜʝʣʽ ʘʚʘʨʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɹʇʃɸ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ ɸɽʉ: ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ; ʦʙʤʝʞʝʥʥʷ (2)õ(4) ʻ ʥʝʣʽʥʽʡʥʠʤʠ, ʘ (5) ʪʘ (6) ï ʜʠʩʢʨʝʪʥʠʤʠ; 

ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʙʤʝʞʝʥʴ ʜʦʨʽʚʥʶʻ iFMc NN2N2N ++ . 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʨʦʟʤʽʨʽʚ ʢʦʤʽʨʢʠ ʨʝʛʫʣʷʨʥʦʾ 

ʩʽʪʢʠ xs ¡ʪʘ ys ¡ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ, ʥʘʧʨʠʢʣʘʜ, ʜʦʩʣʽʜʞʝʥʥʷʤ ʧʦʣʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ. ɼʘʣʽ, ʚ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʘʥʥʷ 

ʟʘʜʘʯʽ, ʨʦʟʤʽʨʠ ʢʦʤʽʨʢʠ ʢʦʨʠʛʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʤʝʞʝʥʴ (2) ʪʘ (3). 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʫ ʩʘʤʦʤʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʜʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʡ ʥʘ ʦʙôʻʢʪʘʭ ʷʜʝʨʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʨʝʪʝʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʦʞʣʠʚʦʛʦ ʩʧʨʦʱʝʥʥʷ 

ʧʦ ʩʢʣʘʜʦʚʠʤ ʾʾ ʦʙʤʝʞʝʥʥʷʤ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɯʚʘʥʝʮʴ ɻ.ɺ., ʊʶʪʶʥʠʢ ɺ.ɺ., ʂʘʣʫʛʽʥ ɺ.ɼ., ʇʦʩʧʻʣʦʚ ɹ.ɹ., ɿʘʭʘʨʯʝʥʢʦ ʖ.ɺ. ɸʣʛʦʨʠʪʤ 
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ʧʨʠʩʪʨʦʷʤʠ ʢʦʥʪʨʦʣʶ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʾʭ ʨʦʟʢʠʜʘʥʥʽ ʟ ʙʝʟʧʽʣʦʪʥʦʛʦ 
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ʂʦʚʘʣʝʥʢʦ ɻ. ɼ., ʜ-ʨ ʬʽʟ - ʤʘʪ. ʥʘʫʢ., ʧʨʦʬ.; 

ɯʥʩʪʠʪʫʪ ʬʽʟʠʢʠ ʚʠʩʦʢʠʭ ʝʥʝʨʛʽʡ ʽ ʷʜʝʨʥʦʾ ʬʽʟʠʢʠ ʅʅʎ ʍʌʊɯ, ʤ. ʍʘʨʢʽʚ 

ɼʫʜʘʨ ʊ. ɺ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʩʪʘʨʰ. ʥʘʫʢ. ʩʧʽʚʨ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʢʘʬʝʜʨʘ ʝʢʦʣʦʛʽʾ, ʤ. ʂʠʾʚ 

 

ʑʆɼʆ ʇʀʊɸʅʅʗ ʈɸɼɯʆɽʂʆʃʆɻɯʏʅʆɻʆ ʉʊɸʅʋ ʇʆɺɽʈʍʅɽɺʀʍ ɺʆɼ 

ʋʂʈɸɰʅʀ 

 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʪʝʭʥʦʛʝʥʥʠʭ ʜʞʝʨʝʣ ʥʘʜʭʦʜʞʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʙʘʩʝʡʥʘʭ ʨ. ɼʥʽʧʨʦ ʪʘ ʡʦʛʦ ʧʨʠʪʦʢ, ʘ ʪʘʢʦʞ ʚ ʙʘʩʝʡʥʽ 

ʨ. ʇʽʚʜʝʥʥʠʡ ɹʫʛ [1]. ʊʦʤʫ ʚ ʷʢʦʩʪʽ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʜʞʝʨʝʣ ʥʘ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ 

ʋʢʨʘʾʥʠ ʨʦʟʛʣʷʥʝʤʦ ʙʘʩʝʡʥʠ ʟʘʟʥʘʯʝʥʠʭ ʨʽʯʦʢ. ɼʫʥʘʡ, ʽ ʚʝʨʭʽʚ'ʾ ɼʥʽʧʨʘ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ 

ʚʧʣʠʚʦʤ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʜʞʝʨʝʣ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʟʘ ʪʝʨʠʪʦʨʽʻʶ ʋʢʨʘʾʥʠ. ɺʦʜʘ ʨʽʯʦʢ 

ɼʥʽʧʨʘ, ʉʪʠʨ, ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ ʪʘ ɼʫʥʘʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʩʪʘʯʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ. 

ɻʽʜʨʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʯʦʢ ʋʢʨʘʾʥʠ, ʷʢʽ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʫ 

ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1 ʟʘ ʜʘʥʠʤʠ [2]. 

ʊʘʙʣʠʮʷ 1 ï ɻʽʜʨʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʯʦʢ 

 

ɼʥʽʧʨʦ. ʂʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨ. ɼʥʽʧʨʦ ʪʘ ʡʦʛʦ ʧʨʠʪʦʢ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʭʦʜʽ ʫʢʨʘʾʥʩʴʢʦ-ʢʘʥʘʜʩʴʢʦʾ ʝʢʩʧʝʜʠʮʽʾ ʫ ʚʝʨʝʩʥʽ 1994 ʨ.) [3] ʘ ʪʘʢʦʞ 

ʤʽʞʥʘʨʦʜʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʝʢʩʧʝʜʠʮʽʡ ʟ ʧʠʪʘʥʴ ʦʙʩʪʝʞʝʥʥʷ ʩʪʘʥʫ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ 

ʜʽʣʷʥʦʢ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʥʽʧʨʦ (ʞʦʚʪʝʥʴ 2000 ʨ. ʽ ʪʨʘʚʝʥʴ-ʯʝʨʚʝʥʴ 2001 ʨ.) [4]. ɿʥʘʯʥʝ 

 

ʈʽʯʢʘ 

ɿʘʛʘʣʴʥʘ 

ʧʣʦʱʘ 

ʚʦʜʦʟʙʦʨʫ, 

ʢʤ2 

ʇʣʦʱʘ 

ʚʦʜʦʟʙʦʨʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʢʤ2 

ɿʘʛʘʣʴʥʘ 

ʜʦʚʞʠʥʘ, ʢʤ 

ɼʦʚʞʠʥʘ ʥʘ 

ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʢʤ 

ɼʥʽʧʨʦ 504000 292700 2201 1121 

ʇʨʠʧôʷʪʴ 121000 69140 761 290 

ɼʝʩʥʘ 88900 33820 1130 575 

ʉʪʠʨ 12900 12370 494 424 

ɻʦʨʠʥʴ 27700 27010 659 577 

ɯʥʛʫʣʝʮʴ 13700 13700 549 549 

ɹʘʟʘʚʣʫʢ 4200 4200 157 157 

ʇʽʚʜʝʥʥʠʡ ɹʫʛ 63700 63700 806 806 

ɼʫʥʘʡ 817000 32350 2960 174 
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ʤʽʩʮʝ ʚ ʭʦʜʽ ʮʠʭ ʝʢʩʧʝʜʠʮʽʡ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʜʦʩʣʽʜʞʝʥʥʶ ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨ. 

ɼʥʽʧʨʦ ʽ ʡʦʛʦ ʧʨʠʪʦʢ.  

ʋ 2006 ʨʦʮʽ ʙʫʣʦ ʦʧʫʙʣʽʢʦʚʘʥʦ ʟʚʽʪ ʄɸɻɸʊɽ  ʧʨʦ ʩʪʘʥ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ ʧʽʜ ʥʘʟʚʦʶ çʈʘʜʽʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ɼʥʽʧʨʦè. ʋ 

ʟʚʽʪʽ ʥʘʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʡʤʦʚʽʨʥʠʭ ʜʽʣʷʥʦʢ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʧʦʜʘʣʴʰʦʾ ʦʮʽʥʢʠ. ɼʦ ʮʴʦʛʦ ʧʝʨʝʣʽʢʫ, ʢʨʽʤ ʽʥʰʠʭ, ʪʘʢʦʞ 

ʫʚʽʡʰʣʠ ʜʽʣʷʥʢʠ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ (ʏɿɺ) ʷʢ ʚ ɹʽʣʦʨʫʩʽ, ʪʘʢ ʽ ʚ ʋʢʨʘʾʥʽ, ʪʘ 

ʦʩʦʙʣʠʚʦ ʥʝʧʨʦʪʦʯʥʽ ʦʟʝʨʘ ʽ ʩʪʘʚʢʠ ʫ ɹʽʣʦʨʫʩʽ, ʈʦʩʽʡʩʴʢʽʡ ʌʝʜʝʨʘʮʽʾ ʡ ʋʢʨʘʾʥʽ. ʋ ʟʚʽʪʽ 

ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʚʩʝ ʱʝ ʪʨʠʚʘʻ ʪʨʘʥʩʢʦʨʜʦʥʥʠʡ ʧʝʨʝʥʦʩ ʨʘʜʽʦʥʫʢʣʽʜʽʚ (ʚ 

ʦʩʥʦʚʥʦʤʫ 90Sr) ʫ ʨʽʯʢʘʭ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ. ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʻ ʟʘʧʣʘʚʘ 

ʨʽʯʢʠ ʇʨʠʧôʷʪʴ ʚ ʤʝʞʘʭ ʏɿɺ. 

ʈʘʜʽʦʥʫʢʣʽʜʠ ʫ ʚʦʜʽ ʽ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ - ʮʝ ʨʘʜʽʦʥʫʢʣʽʜʠ Ƅ 3H, 40K, 137Cs, 90Sr, 

ʫʨʘʥ, ʪʦʨʽʡ ʽ ʧʨʦʜʫʢʪʠ ʨʦʟʧʘʜʫ ʫʨʘʥʫ ʽ ʪʦʨʽʶ. ɼʦʩʣʽʜʞʝʥʦ ʦʙ'ʻʤʥʽ ʘʢʪʠʚʥʦʩʪʽ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʚʦʜʽ ʽ ʧʠʪʦʤʽ Ƅ ʚ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʨʦʟʧʦʜʽʣ ʮʽʻʾ ʘʢʪʠʚʥʦʩʪʽ ʟ ʛʣʠʙʠʥʦʶ.  

 ʂʘʣʽʡ-40. ʆʙ'ʻʤʥʘ ʘʢʪʠʚʥʽʩʪʴ 40K ʫ ʚʦʜʽ ʙʽʣʴʰʦʩʪʽ ʧʨʠʪʦʢ ʨ. ɼʥʽʧʨʦ ʜʦʩʠʪʴ 

ʩʪʘʙʽʣʴʥʘ ʽ ʟʤʽʥʶʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,02 ʜʦ 0,35 ɹʢ/ʣ. ɿʘ ʚʝʣʠʯʠʥʦʶ ʘʢʪʠʚʥʦʩʪʽ 40K 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʨ. ɯʥʛʫʣʝʮʴ ʟ ʦʙ'ʻʤʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 0,9 ɹʢ/ʣ. ʄʦʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ 

ʧʦʨʽʚʥʷʥʦ ʧʽʜʚʠʱʝʥʦʛʦ ʚʤʽʩʪʫ 40K ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʭʽʤʽʯʥʽ ʜʦʙʨʠʚʘ, ʟʤʠʪʽ ʟ ʧʦʣʽʚ. 

ʆʙ'ʻʤʥʘ ʘʢʪʠʚʥʽʩʪʴ 40ʂ ʫ ʚʦʜʽ ʧʨʠʪʦʢ ʙʘʩʝʡʥʫ ʨ. ɼʥʽʧʨʦ ʚ ʡʦʛʦ ʚʝʨʭʥʽʡ ʪʝʯʽʾ ʧʦʤʽʪʥʦ 

ʤʝʥʰʝ, ʥʽʞ ʦʙ'ʻʤʥʘ ʘʢʪʠʚʥʽʩʪʴ 40ʂ ʫ ʚʦʜʽ ʧʨʠʪʦʢ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ ʚ ʡʦʛʦ ʥʠʞʥʽʡ ʪʝʯʽʾ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʤʝʥʰʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʚʦʜʠ ʧʨʠʪʦʢ ʙʘʩʝʡʥʫ ʨ. ɼʥʽʧʨʦ ʚ ʡʦʛʦ ʚʝʨʭʥʽʡ 

ʪʝʯʽʾ. 

ɺʤʽʩʪ ʨʘʜʽʦʥʫʢʣʽʜʘ 40ʂ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʟʤʽʥʶʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 30-520 ɹʢ/ʢʛ. 

ʎʷ ʧʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʻ ʧʠʪʦʤʦʾ ʘʢʪʠʚʥʦʩʪʽ 40ʂ ʫ ˇʨʫʥʪʘʭ ʜʦʩʣʽʜʞʝʥʠʭ ʨʝʛʽʦʥʽʚ, 

ʱʦ ʣʝʞʠʪʴ ʚ ʜʽʘʧʘʟʦʥʽ 12-740 ɹʢ/ʢʛ [5], ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʩʥʦʚʥʠʤ 

ʜʞʝʨʝʣʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʮʴʦʛʦ ʨʘʜʽʦʥʫʢʣʽʜʘ ʚ ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ ʻ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʽ 

ˇʨʫʥʪʦʚʽ ʚʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ 40ʂ ʚ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ ʧʦʢʘʟʫʻ, 

ʱʦ ʡʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʡʜʝ ʥʝʨʽʚʥʦʤʽʨʥʦ. ʁʤʦʚʽʨʥʦ, ʥʘʜʭʦʜʞʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʘ ʫ ʚʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʽ ʧʦʪʽʤ ʫ ʜʦʥʥʽ ʚʽʜʢʣʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʥʝʩʝʥʠʭ ʫ ˇʨʫʥʪ ʢʘʣʽʡʥʠʭ 

ʜʦʙʨʠʚ ʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ. ɺ ʮʽʣʦʤʫ ʧʦ ʙʘʩʝʡʥʫ ʨ. ɼʥʽʧʨʦ ʧʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ 40ʂ ʫ 

ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʟʨʦʩʪʘʻ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ. ʇʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ 40ʂ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ 

ʧʨʠʪʦʢ ʥʠʞʥʴʦʾ ʪʝʯʽʾ ʨ. ɼʥʽʧʨʦ ʪʨʦʭʠ ʚʠʱʝ, ʥʽʞ ʫ ʚʦʜʦʩʭʦʚʠʱʘʭ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʢʘʩʢʘʜʫ. 

ʉʫʤʘʨʥʘ ʦʙ'ʻʤʥʘ ʘʣʴʬʘ-ʘʢʪʠʚʥʽʩʪʴ ʚʦʜʠ 

ɿʘ ʦʮʽʥʢʘʤʠ ʨʦʙʦʪʠ [6] ʟʘʛʘʣʴʥʘ ʘʣʴʬʘ-ʘʢʪʠʚʥʽʩʪʴ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʚ 1940 ʨ. 

ɿʥʘʭʦʜʠʣʘʩʴ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 60 ʜʦ 100 ʤʙʢ/ʣ. ɺʝʣʠʯʠʥʠ ʦʙ'ʻʤʥʠʭ ʘʣʴʬʘ-ʘʢʪʠʚʥʦʩʪʝʡ, 
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ʚʠʤʽʨʷʥʽ ʫ ʨʽʟʥʠʭ ʚʦʜʦʩʭʦʚʠʱʘʭ, ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʚʦʻʥʥʽ ʜʘʥʽ. ʋ ʢʨʝʤʝʥʯʫʮʴʢʦʤʫ 

ʚʦʜʦʩʭʦʚʠʱʽ ʚʝʣʠʯʠʥʘ ʩʫʤʘʨʥʦʾ ʦʙ'ʻʤʥʦʾ ʘʣʴʬʘ-ʘʢʪʠʚʥʦʩʪʽ ʚʦʜʠ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ 0,7 

ʙʢ/ʣ, ʫ ʜʥʽʧʨʦʚʩʴʢʦʤʫ ï  0,25 ʙʢ/ʣ, ʫ ʢʘʭʦʚʩʴʢʦʤʫ ï 1,4 ʙʢ/ʣ. 

ʆʙ'ʻʤʥʘ ʙʝʪʘ-ʘʢʪʠʚʥʽʩʪʴ ʚʦʜʠ 

ʆʙ'ʻʤʥʘ ʙʝʪʘ ʘʢʪʠʚʥʽʩʪʴ ʚʦʜʠ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʨʽʯʢʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ 

ʬʦʥʦʚʠʭ ʟʥʘʯʝʥʴ ʽ ʩʪʘʥʦʚʠʪʴ ʤʝʥʰʝ 0,3 ɹʢ/ʣ (ʤʽʥʽʤʘʣʴʥʘ ʜʝʪʝʢʪʦʚʘʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʦʾ ʤʝʪʦʜʠʢʠ ʚʠʤʽʨʶʚʘʥʴ ï ʄɼɸ) ʟʘ ʚʠʥʷʪʢʦʤ ʨ. ɻʦʨʠʥʴ ʪʘ ʛʠʨʣʘ ʨ. ɼʝʩʥʘ ï 

0,4 ʽ 0,5 ɹʢ/ʣ, ʚʽʜʧʦʚʽʜʥʦ. ʋ 1940 ʨ ʩʫʤʘʨʥʘ ʦʙ'ʻʤʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ 

ʩʪʘʥʦʚʠʣʘ 0,04-0,07 ɹʢ/ʣ. ɼʦ 1994 ʨ ʦʙ'ʻʤʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʘʣʽʶ 40, ʘ, ʦʪʞʝ, ʽ ʦʙ'ʻʤʥʘ 

ʙʝʪʘ-ʘʢʪʠʚʥʽʩʪʴ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʟʙʽʣʴʰʠʣʘʩʷ ʜʦ 0,1-0,3 ɹʢ/ʣ (ʩʫʤʘʨʥʘ ʦʙ'ʻʤʥʘ ʙʝʪʘ-

ʘʢʪʠʚʥʽʩʪʴ ʚʦʜʠ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʝ ʟʘ ʨʘʭʫʥʦʢ ʰʪʫʯʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʧʨʦʙʫʚʘʥʴ ʷʜʝʨʥʦʾ ʟʙʨʦʾ ʫ 1945-1980 ʨʨ. ʽ ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ ʫ 1986 ʨ. ï ʚ 

ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ 137Cs ʪʘ 90Sr. 

ʋʨʘʥ. ʉʝʨʝʜʥʷ ʦʙ'ʻʤʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʫʨʘʥʫ ʫ ʚʦʜʘʭ ʨ. ɼʥʽʧʨʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 30-40 ʤʙʢ/ʣ (1,3-1,7 ʤʢʛ / ʣ) [6]. 

ʇʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʫʨʘʥʫ ʚ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʣʝʞʠʪʴ ʚ ʜʽʘʧʘʟʦʥʽ 5,4-

144 ʙʢ/ʢʛ (0,2-5,4 ʤʢʛ/ʛ), ʱʦ ʪʨʦʭʠ ʚʠʱʝ, ʥʽʞ ʡʦʛʦ ʘʢʪʠʚʥʽʩʪʴ ʚ ˇʨʫʥʪʘʭ ʧʣʦʱʽ ʚʦʜʦʟʘʙʦʨʫ 

[4] ï 5-40 ʙʢ/ʢʛ. ʎʝ ʧʦʢʘʟʫʻ, ʱʦ ʽʩʥʫʶʪʴ ʪʝʭʥʦʛʝʥʥʽ ʜʞʝʨʝʣʘ ʥʘʜʭʦʜʞʝʥʥʷ ʫʨʘʥʫ ʚ 

ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʚ ʩʝʨʝʜʥʽʡ ʽ ʥʠʞʥʽʡ ʪʝʯʽʾ ʨ. ɼʥʽʧʨʦ. 

ʋ ʜʚʦʭ ʪʦʯʢʘʭ ʥʘ ʨ. ɹʘʟʘʚʣʫʢ ʽ ʨ. ɯʥʛʫʣʝʮʴ ʧʨʦʙʠ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʙʫʣʠ 

ʜʦʩʣʽʜʞʝʥʽ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ: 1-5 ʩʤ, 6-10 ʩʤ, 11-15 ʩʤ, 16-20 ʩʤ, 21-25 ʩʤ. ɸʥʘʣʽʟ ʮʠʭ 

ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʥʘʢʦʧʠʯʝʥʥʷ ʫʨʘʥʫ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʚ ʨʽʟʥʽ ʨʦʢʠ. ɺ ʨʦʙʦʪʽ 

[7] ʥʘʚʝʜʝʥʦ ʧʨʠʨʽʩʪ ʥʘʢʦʧʠʯʝʥʥʷ ʤʫʣʫ ʚ ʧʝʨʰʠʭ ʪʨʴʦʭ ʚʦʜʦʩʭʦʚʠʱʘʭ ʢʘʩʢʘʜʫ ɼʥʽʧʨʘ. 

ɺʝʣʠʯʠʥʘ ʧʨʠʨʦʩʪʫ ʩʢʣʘʜʘʻ 0,5-2 ʩʤ/ʨʽʢ. 

ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʪʝʤʧ ʥʘʢʦʧʠʯʝʥʥʷ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʜʦʨʽʚʥʶʻ ʧʨʠʙʣʠʟʥʦ 1 

ʩʤ/ʨʽʢ, ʪʦ ʚʠʜʥʦ, ʱʦ ʥʘ ʨ. ɹʘʟʘʚʣʫʢ ʥʘ ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ ʥʘʢʦʧʠʯʝʥʥʷ ʫʨʘʥʫ ʚ ʜʦʥʥʠʭ 

ʚʽʜʢʣʘʜʘʭ ʟʙʽʣʴʰʫʚʘʣʘʩʷ. ʅʘ ʨ. ɯʥʛʫʣʝʮʴ ʥʘʢʦʧʠʯʝʥʥʷ ʫʨʘʥʫ ʚ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ 26-35 

ʨʦʢʽʚ ʪʦʤʫ ʙʫʣʦ ʚʠʩʦʢʠʤ, ʧʦʪʽʤ ʧʨʠʙʣʠʟʥʦ ʚ ʜʚʘ ʨʘʟʠ ʩʪʘʣʦ ʤʝʥʰʠʤ, ʘ ʥʘ ʧʦʯʘʪʢʫ 90-

ʭ ʨʦʢʽʚ ʟʥʦʚʫ ʟʙʽʣʴʰʠʣʦʩʷ. 

ʉʪʨʦʥʮʽʡ-90 ʽ ʮʝʟʽʡ-137 

ʇʨʠʧ'ʷʪʴ. ɺʤʽʩʪ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 90sr ʽ 137cs ʜʦ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʯʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ ʫ ʚʦʜʽ ʨ. ʇʨʠʧ'ʷʪʴ ʨʝʻʩʪʨʫʚʘʣʠʩʷ, ʚʽʜʧʦʚʽʜʥʦ, ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ (1,59-

2,15) .10-2 ʽ 7,4.10-4-1,33.10-2 ʙʢ/ʣ. ʇʽʩʣʷ ʾʾ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʚ ʫʤʦʚʘʭ 
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ʙʝʟʘʚʘʨʽʡʥʦʾ ʨʦʙʦʪʠ, ʯʦʨʥʦʙʠʣʴʩʴʢʘ ʘʝʩ ʥʝ ʯʠʥʠʣʘ ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʤʽʩʪ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʚʦʜʽ ʮʠʭ ʚʦʜʦʡʤ [8]. 

ɿʘʙʨʫʜʥʝʥʥʷ ʚʦʜ ʨ. ʇʨʠʧ'ʷʪʽ ʧʨʦʪʷʛʦʤ ʨʽʟʥʠʭ ʩʝʟʦʥʽʚ ʨʦʢʫ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʽʩʮʝʚʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʩʪʦʢʽʚ ʚ ʤʝʞʘʭ ʯʟʚ. 

ʇʝʨʝʚʘʞʥʠʡ ʟʤʠʚ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 90sr ʧʦʷʩʥʶʻʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʬʦʨʤʘʤʠ 137cs ʪʘ 

90sr, ʦʩʢʽʣʴʢʠ ʬʽʢʩʘʮʽʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 137cs ʚ ˇʨʫʥʪʘʭ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ ʚʽʜʙʫʚʘʣʘʩʷ ʟʥʘʯʥʦ 

ʰʚʠʜʰʝ, ʥʽʞ 90sr. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʟʤʠʚ 137cs ʚ ʧʝʨʽʦʜʠ ʜʦʱʦʚʠʭ ʧʘʚʦʜʢʽʚ, ʩʥʽʛʦʪʘʥʝʥʥʷ 

ʘʙʦ ʟʘʪʦʧʣʝʥʥʷ ʟʘʧʣʘʚ ʧʨʘʢʪʠʯʥʦ ʧʨʠʧʠʥʠʚʩʷ [9]. 

ʅʘʡʙʽʣʴʰʠʡ ʚʠʥʦʩ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʇʨʠʧ'ʷʪʪʶ ʚ ʂʠʾʚʩʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʚ ʘʚʘʨʽʡʥʦʤʫ 1986 ʨ. - ʙʣʠʟʴʢʦ 66 ʊɹʢ 137Cs ʽ 27,6 ʊɹʢ 90Sr. ʋ ʥʘʩʪʫʧʥʽ 

ʨʦʢʠ ʮʷ ʚʝʣʠʯʠʥʘ ʩʪʘʥʦʚʠʣʘ ʚ ʨʦʢʠ ʩʝʨʝʜʥʴʦʾ ʚʦʜʥʦʩʪʽ 10-14 ʊɹʢ ʽ ʚ ʤʘʣʦʚʦʜʥʽ ʨʦʢʠ - 

3-4 ʊɹʢ. ɹʣʠʟʴʢʦ 60% ʚʠʥʦʩʫ 90Sr ʇʨʠʧ'ʷʪʪʶ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʯʘʩʪʠʥʠ ʙʘʩʝʡʥʫ, 

ʨʦʟʪʘʰʦʚʘʥʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ. ʈʽʯʥʠʡ ʚʠʥʦʩ 137Cs ʧʦʯʠʥʘʶʯʠ ʟ 1988 ʨ. 

ʨʽʜʢʦ ʧʝʨʝʚʠʱʫʚʘʚ ʧʦʣʦʚʠʥʫ ʚʠʥʦʩʫ 90Sr, ʘ ʚ ʦʢʨʝʤʽ ʨʦʢʠ ʥʝ ʩʢʣʘʜʘʚ ʽ 25%. ɹʣʠʟʴʢʦ 

85-90% ʟʘʛʘʣʴʥʦʛʦ ʚʠʥʦʩʫ ʨʽʢʦʶ 137Cs ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ 

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ. ɿʘ ʧʝʨʽʦʜ 1986-2011 ʨʨ. ʟ ʚʦʜʦʪʦʢʦʤ ʨ. ʇʨʠʧ'ʷʪʽ ʚ ʂʠʾʚʩʴʢʝ 

ʚʦʜʦʩʭʦʚʠʱʝ ʥʘʜʽʡʰʣʦ 131,74 ʊɹʢ 137Cs ʽ 174,24 ʊɹʢ 90Sr [9]. ɺʤʽʩʪ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 137Cs 

ʪʘ 90Sr ʚ ʨ. ʉʪʠʨ ʚ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ 2000 ʨʦʢʫ ʙʫʣʠ, ʚʽʜʧʦʚʽʜʥʦ, 0,002 ʽ 0,007 ɹʢ/ʣ. 

ɼʝʩʥʘ. ʋ ʙʘʩʝʡʥʽ ɼʝʩʥʠ ʨʦʟʤʽʱʝʥʽ ʜʚʽ ɸɽʉ - ʉʤʦʣʝʥʩʴʢʘ ʽ ʂʫʨʩʴʢʘ, ʦʩʥʘʱʝʥʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʜʚʦʤʘ ʽ ʯʦʪʠʨʤʘ ʨʝʘʢʪʦʨʘʤʠ ʪʠʧʫ ʈɹʄʂ. ɿʘ ʜʘʥʠʤʠ [10] ʚʤʽʩʪ 90Sr ʽ 137Cs 

ʜʦ 1986 ʨ. ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʫ ʚʦʜʽ ʨʽʯʢʠ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʨʽʚʥʽ 0,009 ʽ 0, 006 ɹʢ/ʣ. ʋ ʪʨʘʚʥʽ 

1986 ʨ. ʧʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʨʽʯʮʽ ʟʨʦʩʣʘ ʜʦ 0,18 ʽ 173,8 ɹʢ/ʣ. ɿʘ ʧʝʨʽʦʜ 

1995-1996 ʨʨ. - ʚʤʽʩʪ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟʥʠʟʠʚʩʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʽʚ 0,015 ʽ 0,027 ɹʢ/ʣ. 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ 2000-2001 ʨʨ. ʚʤʽʩʪ 90Sr ʽ 137Cs ʥʘ ʚʩʴʦʤʫ 

ʧʨʦʪʷʟʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ɼʝʩʥʠ ʟʤʽʥʶʚʘʚʩʷ ʥʝʩʫʪʪʻʚʦ ʽ ʙʫʚ ʥʘ ʨʽʚʥʽ, ʚʽʜʧʦʚʽʜʥʦ, 

0,002-0,003 ʽ 0,006 ɹʢ/ʣ. 

ɺʝʨʭʥʽʡ ɼʥʽʧʨʦ ʪʘ ʚʦʜʦʩʭʦʚʠʱʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʢʘʩʢʘʜʫ. ɺʤʽʩʪ 137Cs ʪʘ 90Sr 

ʫ ʚʦʜʽ ʚʝʨʭʥʴʦʛʦ ɼʥʽʧʨʘ ʪʘ ʂʠʾʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʨʝʻʩʪʨʫʚʘʚʩʷ ʫ ʜʽʘʧʘʟʦʥʘʭ, 

ʚʽʜʧʦʚʽʜʥʦ 0,001-0,002 ʽ 0,017-0,025 ɹʢ/ʣ [11]. 
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ʋ ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 2000-2001ʨʨ. ʢʦʥʮʝʥʪʨʘʮʽʷ 137Cs ʫ ʚʦʜʽ 

ʚʝʨʭʥʴʦʛʦ ɼʥʽʧʨʘ ʪʘ ʂʠʾʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʙʫʣʘ ʧʨʘʢʪʠʯʥʦ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ ʽ 

ʩʪʘʥʦʚʠʣʘ 0,001-0,002, ʜʣʷ 90Sr - 0,010-0,017 ɹʢ/ʣ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʦʮʝʩ ʟʥʠʞʝʥʥʷ 

ʧʠʪʦʤʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʚ ʮʠʭ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʘʭ. 

ʋ 2015 ʨ ʢʦʥʮʝʥʪʨʘʮʽʾ 90Sr ʽ 137Cs ʫ ʚʦʜʽ ʚʝʨʭʥʴʦʛʦ ɼʥʽʧʨʘ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ 

ʜʦʘʚʘʨʽʡʥʦʤʫ ʨʽʚʥʽ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚʥʶʚʘʣʠ 6,8 ɹʢ/ʤ3 ʪʘ 5,5 ɹʢ/ʤ3 (ʫ 2014 ʛ. - 6,5 ɹʢ/ʤ3 

ʪʘ 5,1 ɹʢ/ʤ3). 

ʅʘ ʂʘʭʦʚʩʴʢʦʤʫ ʚʦʜʦʩʭʦʚʠʱʽ ʨʦʟʪʘʰʦʚʘʥʘ ɿʘʧʦʨʽʟʴʢʘ ɸɽʉ. ʈʝʟʫʣʴʪʘʪʠ 

ʚʠʤʽʨʶʚʘʥʴ ʚ 2000 ʨ. ʧʦʢʘʟʘʣʠ, ʱʦ ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʦʙ'ʻʤʥʽ ʘʢʪʠʚʥʦʩʪʽ 90Sr ʽ 137ʉs ʫ ʚʦʜʽ 

ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʚ ʨʘʡʦʥʽ ɿɸɽʉ ʽʩʪʦʪʥʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ 

ʟʥʘʯʝʥʴ ʧʦ ʚʩʴʦʤʫ ʚʦʜʦʩʭʦʚʠʱʫ. ʇʦʯʠʥʘʶʯʠ ʟ 2003 ʨ. ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 137ʉs 

ʽ 90Sr ʫ ʚʦʜʽ ɼʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʜʦʘʚʘʨʽʡʥʦʤʫ ʨʽʚʥʽ 10 - 15 ɹʢ/ʤ3. 

ʈʘʜʽʦʥʫʢʣʽʜʠ ʫʨʘʥʦʚʦʛʦ ʽ ʪʦʨʽʻʚʦʛʦ ʨʷʜʽʚ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ 

ɿ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ ʫʨʘʥʦʚʦʛʦ ʨʷʜʫ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʘʢʪʠʚʥʦʩʪʽ ʥʘʩʪʫʧʥʠʭ 

ʝʣʝʤʝʥʪʽʚ: 226Ra, 214Bi, 214Pb. ʇʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ ʨʘʜʽʦʥʫʢʣʽʜʘ 226Ra ʚ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ 

ʧʨʠʪʦʢ ʨ. ɼʥʽʧʨʦ, ʟʘ ʥʘʰʠʤʠ ʜʘʥʠʤʠ, ʣʝʞʠʪʴ ʚ ʜʽʘʧʘʟʦʥʽ 2,5-132 ɹʢ/ʢʛ. ʋ ʜʦʥʥʠʭ 

ʚʽʜʢʣʘʜʘʭ ʧʨʠʪʦʢ ʚʝʨʭʥʴʦʛʦ ʙʘʩʝʡʥʫ ʨ. ɼʥʽʧʨʦ ʧʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ 226Ra ʽʩʪʦʪʥʦ ʤʝʥʰʝ, 

ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʩʢʣʘʜʦʤ ˇʨʫʥʪʽʚ, ʟ ʷʢʠʭ ʡʜʝ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ. ɺʽʜʥʦʩʥʦ ʚʠʩʦʢʽ ʧʠʪʦʤʽ 

ʘʢʪʠʚʥʦʩʪʽ 226Ra ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʨʽʯʦʢ ʂʦʥʦʧʣʷʥʢʘ, ʄʦʢʨʘ ʄʦʩʢʦʚʢʘ, 

ʂʦʥʢʘ. 

ʇʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ 238U ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʟʨʦʩʪʘʻ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ ʽ ʜʦʩʷʛʘʻ 

ʤʘʢʩʠʤʫʤʫ ʥʘ ʚʽʜʩʪʘʥʷʭ 200-700 ʢʤ ʚʽʜ ʛʠʨʣʘ ʨ. ɼʥʽʧʨʦ, ʱʦ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟʽ 

ʩʢʣʘʜʦʤ ˇʨʫʥʪʦʫʪʚʦʨʶʶʯʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ɺʠʤʽʨʶʚʘʣʘʩʷ ʧʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʥʘʩʪʫʧʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 

ʪʦʨʽʻʚʦʛʦ ʨʷʜʫ: 232Th, 228Ac, 212Bi, 212Pb ʽ 208Tl. ʇʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ ʧʝʨʰʠʭ ʯʦʪʠʨʴʦʭ, ʷʢʽ 

ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʫ ʨʘʜʽʦʘʢʪʠʚʥʽʡ ʨʽʚʥʦʚʘʟʽ, ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 7-51 ɹʢ/ʢʛ. ɿʘ 

ʜʘʥʠʤʠ [12], ʫ ʚʘʧʥʷʢʦʚʠʭ ʽ ʧʽʱʘʥʠʭ ˇʨʫʥʪʦʫʪʚʦʨʶʶʯʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ ʧʠʪʦʤʘ 

ʘʢʪʠʚʥʽʩʪʴ 232Th ʚ 2-3 ʨʘʟʠ ʤʝʥʰʝ ʧʠʪʦʤʦʾ ʘʢʪʠʚʥʦʩʪʽ 226Ra, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ 

ʚʠʤʽʨʶʚʘʥʥʽ ʘʢʪʠʚʥʦʩʪʽ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ.  

ʊʨʠʪʽʡ. ʈʽʚʝʥʴ ʪʨʠʪʽʶ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʋʢʨʘʾʥʠ ʟʨʽʩ ʟʘ ʨʘʭʫʥʦʢ ʥʘʜʭʦʜʞʝʥʥʷ 

ʪʨʠʪʽʶ ʚ ʘʪʤʦʩʬʝʨʫ ʽ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ ʚʽʜ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʽ ʚʠʧʨʦʙʫʚʘʥʴ ʷʜʝʨʥʦʾ 

ʟʙʨʦʾ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦ 4 ɹʢ/ʣ. ʎʝ ʪʘʢ ʟʚʘʥʠʡ ʪʝʭʥʦʛʝʥʥʠʡ ʬʦʥ. 

ʊʨʠʪʽʡ ʻ ʦʩʥʦʚʥʠʤ ʨʘʜʽʦʘʢʪʠʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʽʜʢʠʭ ʩʢʠʜʽʚ ʘʪʦʤʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʟ ʨʝʘʢʪʦʨʘʤʠ ɺɺɽʈ, ʷʢʠʤʠ ʦʩʥʘʱʝʥʽ ɸɽʉ ʋʢʨʘʾʥʠ. ʈʽʚʥʝʥʩʴʢʘ ɸɽʉ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ɸɽʉ ʋʢʨʘʾʥʠ ʥʝ ʤʘʻ ʩʪʘʚʢʘ - ʦʭʦʣʦʜʞʫʚʘʯʘ ʽ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ 
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ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʨ. ʉʠʨʴ. ʉʝʨʝʜʥʴʦʨʽʯʥʽ ʩʢʠʜʘʥʥʷ ʪʨʠʪʽʶ ʚ ʨ.ʉʪʠʨ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 4 

ʊɹʢ. 

ʆʙ'ʻʤʥʘ ʘʢʪʠʚʥʽʩʪʴ ʪʨʠʪʽʶ ʫ ʨʽʯʮʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʨʠ ʨʦʢʫ ʽ 

ʧʦʪʫʞʥʦʩʪʽ ʩʢʠʜʘʥʥʷ ʥʘ ʩʪʘʥʮʽʾ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʪʨʠʪʽʶ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʩʪʚʦʨʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʣʽʪʥʶ ʽ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʫ ʤʝʞʝʥʴ (ʜʦ 50 ʙʢ/ʣ). 

 ɿʘ ʜʘʥʠʤʠ [4] ʧʽʜʚʠʱʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʠʪʽʶ ʚ ʨʘʡʦʥʽ ʍʤʝʣʴʥʠʮʴʢʦʾ ɸɽʉ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʪʽʣʴʢʠ ʫ ʩʪʘʚʢʫ-ʦʭʦʣʦʜʞʫʚʘʯʽ - 50-100 ɹʢ/ʣ. ɿʤʽʩʪ ʪʨʠʪʽʶ ʫ ʧʨʠʨʦʜʥʠʭ 

ʚʦʜʦʡʤʘʭ ʨʘʡʦʥʫ ʨʦʟʤʽʱʝʥʥʷ ʍʤʝʣʴʥʠʮʴʢʦʾ ɸɽʉ, ʚʢʣʶʯʘʶʯʠ ʙʘʩʝʡʥ ʨ. ɻʦʨʠʥʴ, ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʚ ʨʽʚʝʥʴ 4,7 ɹʢ/ʣ. ʅʘ ɿʘʧʦʨʽʟʴʢʽʡ ɸɽʉ ʦʙ'ʻʤʥʘ ʘʢʪʠʚʥʽʩʪʴ ʪʨʠʪʽʶ ʫ ʩʪʘʚʢʫ-

ʦʭʦʣʦʜʞʫʚʘʯʽ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ 230 ɹʢ/ʣ [9]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʪʨʠʪʽʶ ʫ ʨ. ɼʥʽʧʨʦ, ʡʦʛʦ ʧʨʠʪʦʢʘʭ ʽ ʚʦʜʦʩʭʦʚʠʱʘʭ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʥʘ ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ ʥʘʡʙʽʣʴʰʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʝʨʭʥʷ 

ʯʘʩʪʠʥʘ ɼʥʽʧʨʘ, ʂʠʾʚʩʴʢʝ ʪʘ ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ, ʚʽʜʧʦʚʽʜʥʦ 8,8, 

10,6 ʽ 7,3 ɹʢ/ʣ [12, 13]. ɼʣʷ ʽʥʰʠʭ ʚʦʜʦʩʭʦʚʠʱ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʢʘʩʢʘʜʫ ʪʘ ʥʠʞʥʴʦʾ ʜʽʣʷʥʢʠ 

ɼʥʽʧʨʘ ʚʽʜʟʥʘʯʝʥʽ ʙʽʣʴʰ ʥʠʟʴʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ.  

ʇʽʚʜʝʥʥʠʡ ɹʫʛ. ʂʦʥʪʨʦʣʴ ʟʘ ʨʘʜʽʘʮʽʡʥʠʤ ʩʪʘʥʦʤ ʨʽʯʢʠ ʇʽʚʜʝʥʥʠʡ ɹʫʛ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʖʋɸɽʉ - ʚ ʤʽʩʮʽ ʚʦʜʦʟʘʙʦʨʫ (ʥʘʩʦʩʥʝ 

ʧʽʜʞʠʚʣʝʥʥʷ ʊʘʰʣʠʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ) ʥʘ ʚʽʜʩʪʘʥʽ 500 ʤ ʚʠʱʝ ʟʘ ʪʝʯʽʻʶ ʚʽʜ ʪʦʯʢʠ 

ʩʢʠʜʘʥʥʷ ʚ ʨ. ʇʽʚʜʝʥʥʠʡ ɹʫʛ ʟ ʊʘʰʣʠʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ, ʙʽʣʷ ʰʣʶʟʫ ʜʘʤʙʠ 

ʊʘʰʣʠʢʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ, ʫ ʚʠʧʫʩʢʫ ʧʨʦʜʫʚʥʠʭ ʚʦʜ, ʥʘ ʚʽʜʩʪʘʥʽ 500 ʤ ʥʠʞʯʝ ʟʘ 

ʪʝʯʽʻʶ ʚʽʜ ʪʦʯʢʠ ʩʢʠʜʘʥʥʷ ʫ ʨ. ʇʽʚʜʝʥʥʠʡ ɹʫʛ ʽ ʥʘ ʚʽʜʩʪʘʥʽ 7 ʢʤ ʚʽʜ ʪʦʯʢʠ ʩʢʠʜʘʥʥʷ ʥʠʞʯʝ 

ʟʘ ʪʝʯʽʻʶ (ʩ. ɹʫʟʴʢʝ). 

ɺʤʽʩʪ 90Sr ʫ ʚʦʜʘʭ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ ʚ ʨʘʡʦʥʽ ʤʽʩʪʘ ʄʠʢʦʣʘʾʚ ʫ 2002 ʨʦʮʽ 

ʟʤʽʥʶʚʘʚʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 10 - 35 ɹʢ/ʤ3 ʧʨʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʤʫ ʟʥʘʯʝʥʥʽ 18 ɹʢ/ʤ3, ʘ ʚʤʽʩʪ 

137Cs ʟʤʽʥʶʚʘʚʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,67 ʜʦ 12,3 ɹʢ/ʤ3 ʧʨʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʤʫ ʟʥʘʯʝʥʥʽ 5,1 

ɹʢ/ʤ3. ʋ 2011 ʨ. ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 90Sr ʩʪʘʥʦʚʠʣʘ 8,0 ɹʢ/ʤ3, 137Cs - 1,2 ɹʢ/ʤ3 

[9]. 

ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʪʽʶ ʫ ʤʽʩʮʽ ʩʢʠʜʘʥʥʷ ʟ ʊʘʰʣʠʮʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ ʜʦʨʽʚʥʶʚʘʣʘ 14 ɹʢ/ʤ3, ʥʘ ʚʽʜʩʪʘʥʽ 7 ʢʤ ʚʽʜ ʪʦʯʢʠ ʩʢʠʜʘʥʥʷ ï ʙʣʠʟʴʢʦ 10 

ɹʢ/ʤ3, ʘ ʚ ʨʘʡʦʥʽ ʤʽʩʪʘ ʄʠʢʦʣʘʾʚ ï ʙʣʠʟʴʢʦ 4 ɹʢ/ʤ3.  

ɼʫʥʘʡ. ʅʘ ʫʢʨʘʾʥʩʴʢʽʡ ʯʘʩʪʠʥʽ ʨʽʯʢʠ ɼʫʥʘʡ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʘʜʽʘʮʽʡʥʠʤ ʩʪʘʥʦʤ 

ʚʝʜʝʪʴʩʷ ʫ ʩʪʚʦʨʽ ʨ. ɯʟʤʘʾʣ. ʋ 2002 ʨ. ʚʤʽʩʪ 90Sr ʫ ʜʽʘʧʘʟʦʥʽ 12-76 ɹʢ/ʤ3 ʧʨʠ 

ʩʝʨʝʜʥʴʦʨʽʯʥʦʤʫ ʟʥʘʯʝʥʥʽ 28 ɹʢ/ʤ3. ʂʦʥʮʝʥʪʨʘʮʽʷ 137Cs ʫ 2002 ʨ. ʟʤʽʥʶʚʘʣʘʩʷ ʫ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,54 - 6,9 ɹʢ/ʤ3 ʧʨʠ ʩʝʨʝʜʥʴʦʨʽʯʥʽʡ ʚʝʣʠʯʠʥʽ 1,75 ɹʢ/ʤ3. 
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ʋ 2015 ʫ ʩʪʚʦʨʽ ʨ. ɼʫʥʘʡ ʤ. ɯʟʤʘʾʣ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ 90Sr ʜʦʨʽʚʥʶʚʘʚ 8,9 ɹʢ/ʤ3, ʘ 

137Cs- 1,4 ɹʢ/ʤ3. ʂʦʥʮʝʥʪʨʘʮʽʷ ʪʨʠʪʽʶ ʚ ʨʽʯʮʽ ɼʫʥʘʡ ʟʘ ʧʝʨʽʦʜ ʟ 1993 ʨ ʧʦ 2016 ʨ 

ʟʙʽʣʴʰʠʣʘʩʷ ʟ 4,5 ɹʢ/ʤ3 ʜʦ 15 ɹʢ/ʤ3 [15]. 

ɺʤʽʩʪ ʧʨʠʨʦʜʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫʨʘʥʦʚʦʛʦ ʽ ʪʦʨʽʻʚʦʛʦ ʨʷʜʽʚ - 214Bi (ʩʽʤʝʡʩʪʚʦ 238U) 

ʽ 208Tl, 212Bi, 228Ac (ʩʽʤʝʡʩʪʚʦ 232Th) ʚ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 18,1 ɹʢ/ʢʛ ʜʦ 47,8 

ɹʢ/ʢʛ ʽ ʚʽʜ 4,6 ɹʢ/ʢʛ ʜʦ 47,3 ɹʢ/ʢʛ, ʚʽʜʧʦʚʽʜʥʦ [9]. ʎʽ ʚʝʣʠʯʠʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʚʥʽ 

ʟʥʘʯʝʥʴ ʬʦʥʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚ ʋʢʨʘʾʥʽ ʽ ʜʦʙʨʝ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʚʤʽʩʪʦʤ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 

ʫʨʘʥʦʚʦʛʦ ʽ ʪʦʨʽʻʚʦʛʦ ʩʽʤʝʡʩʪʚ ʫ ˇʨʫʥʪʘʭ ʨʝʛʽʦʥʫ ~ 22 ɹʢ/ʢʛ ʽ ~ 36 ɹʢ/ʢʛ, ʚʽʜʧʦʚʽʜʥʦ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʜʦʜʘʪʢʦʚʠʭ ʜʞʝʨʝʣ ʥʘʜʭʦʜʞʝʥʥʷ ʮʠʭ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʚ ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ ʥʝʤʘʻ. ʎʝ ʞ ʩʪʦʩʫʻʪʴʩʷ ʽ 40ʂ, ʟʤʽʩʪ ʷʢʦʛʦ ʚ ʜʦʥʥʠʭ 

ʚʽʜʢʣʘʜʘʭ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 230 ɹʢ/ʢʛ ʜʦ 558 ɹʢ/ʢʛ, ʘ ʚ ˇʨʫʥʪʘʭ  ~ 410 ɹʢ/ʢʛ. 
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ʃʝʚʦʥʶʢ ʉ. ʄ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɺ. ʅ. ʂʘʨʘʟʽʥʘ, ʤ. ʍʘʨʢʽʚ 

ʂʥʶʧʘ ɸ. ʉ. 

ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ, ʤ. ʍʘʨʢʽʚ 

 

ɺʀɿʅɸʏɽʅʅʗ ɿʆʅ ʄɯɻʈɸʎɯɰ ɻʃʀɹʀʅʅʀʍ ʅɽʂʆʅɼʀʎɯʁʅʀʍ ɺʆɼ ɿɸ 

ɻɯɼʈʆɻɽʆʍɯʄɯʏʅʀʄʀ ʇʆʂɸɿʅʀʂɸʄʀ ʗʂɯʉʅʆɻʆ ʉʂʃɸɼʋ ʇʀʊʅʀʍ 

ʇɯɼɿɽʄʅʀʍ ɺʆɼ 
  

ɿʘʛʘʣʴʥʘ ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʾʾ ʘʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʦʪʨʠʤʘʣʦ 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʪʽʢʘʥʥʷ ʛʣʠʙʠʥʥʠʭ ʬʣʶʾʜʽʚ ʧʦ 

ʨʦʟʨʠʚʥʠʤ ʪʝʢʪʦʥʽʯʥʠʤ ʧʦʨʫʰʝʥʥʷʤ. ʎʷ ʪʝʤʘ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʨʦʙʦʪʽ 

ʫ ʩʚʽʪʣʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʙʫʯʘʮʴʢʦ-ʢʘʥʽʚʩʴʢʦʛʦ 

ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ɹʂɺʂ) ʥʘ ʚʦʜʦʟʘʙʦʨʘʭ ʉʭʽʜʥʦʾ ʋʢʨʘʾʥʠ. 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʬʽʢʩʫʶʪʴʩʷ ʧʝʨʝʪʽʢʘʥʥʷ ʛʣʠʙʠʥʥʠʭ ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʜʣʷ ʧʠʪʥʠʭ 

ʮʽʣʝʡ ʚʦʜ ʢʨʽʟʴ ʪʝʢʪʦʥʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʜʦ ʟʦʥʠ ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʽʥʫ ʫ ʤʝʞʘʭ ʢʨʫʧʥʠʭ 

ʚʦʜʦʟʘʙʦʨʽʚ. ʅʘʤʠ ʪʘ ʨʷʜʦʤ ʽʥʰʠʭ ʥʘʫʢʦʚʮʽʚ ʚʩʪʘʥʦʚʣʝʥʽ ʬʘʢʪʠ ʟʥʘʯʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʚʨʘʟʣʠʚʦʩʪʽ ʮʠʭ 

ʚʦʜ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʛʣʠʙʠʥʥʠʤʠ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʤʠ ʚʦʜʘʤʠ [1, 3-5, 12 ʪʘ ʽʥ.]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʫ ʨʦʙʦʪʽ ʧʽʜʭʽʜ ʻ ʦʜʥʠʤ ʽʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʟʘ ʨʘʭʫʥʦʢ ʣʦʢʘʣʽʟʘʮʽʾ ʟʦʥ ʤʽʛʨʘʮʽʾ ʛʣʠʙʠʥʥʠʭ ʬʣʶʾʜʽʚ ʜʦ 

ʚʠʱʝʟʘʣʷʛʘʶʯʠʭ ʚʦʜʦʥʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʋ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʘʧʨʦʙʘʮʽʶ ʜʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʥʘ ʧʨʠʢʣʘʜʽ ʤʝʨʝʞʽ ʚʦʜʦʟʘʙʦʨʽʚ ʇʦʣʪʘʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ, ʷʢʘ ʻ 

ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʉʭʽʜʥʦʾ ʋʢʨʘʾʥʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʦʢʘʟʘʪʠ ʨʦʟʨʦʙʣʝʥʠʡ ʘʚʪʦʨʘʤʠ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʴ 

ʧʝʨʝʪʽʢʘʥʥʷ ʛʣʠʙʠʥʥʠʭ ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʜʣʷ ʧʠʪʥʠʭ ʮʽʣʝʡ ʚʦʜ ʢʨʽʟʴ ʪʝʢʪʦʥʽʯʥʽ ʧʦʨʫʰʝʥʥʷ 

ʜʦ ʟʦʥʠ ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʽʥʫ ʫ ʤʝʞʘʭ ʢʨʫʧʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʠʪʘʥʥʷʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʽʟ 

ʚʠʚʯʝʥʥʷʤ ʟʤʽʥ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʪʦʢʫ ʛʣʠʙʠʥʥʠʭ 

ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʤʽʛʨʘʮʽʾ ʮʠʭ ʚʦʜ, ʫ ʨʽʟʥʠʡ ʯʘʩ ʪʘ ʨʽʟʥʠʭ 

ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ ʟʘʡʤʘʣʦʩʷ ʙʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ. ʉʝʨʝʜ ʨʦʙʽʪ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʠʜʽʣʷʶʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ï ʉʫʷʨʢʦ ɺ. ɻ., ʈʝʰʝʪʦʚʘ ɯ. ʂ., ʂʫʭʘʨ ʄ. ɺ., ʉʝʨʜʶʢʦʚʦʾ ʆ. ʆ., 

ʇʨʠʙʠʣʦʚʦʾ ɺ. ʄ., ʗʢʦʚʣʻʚʘ ɺ. ɺ., ʋʜʘʣʦʚʘ ɯ. ɺ., ʂʦʥʦʥʝʥʢʦ ɸ. ɺ. ʪʘ ʽʥ. [1-8, 12 ʪʘ ʽʥ.] ï 
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ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʮʽʚ ï N. Aksoy, A. Zaporozec, J. L. Nieber, O. Schmoll, G. Howard, 

J. Chilton, I. Chorus ʪʘ ʽʥ. [9-11, 13 ʪʘ ʽʥ.]. 

ɿʛʽʜʥʦ ʥʘʚʝʜʝʥʠʭ ʨʦʙʽʪ, ʧʦʨʷʜ ʽʟ ʧʦʚʝʨʭʥʝʚʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʚʦʜʦʥʦʩʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʥʘ ʜʝʷʢʠʭ ʚʦʜʦʟʘʙʦʨʘʭ ʥʘʷʚʥʠʡ ʧʨʦʮʝʩ ʧʽʜʪʦʢʫ ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʛʣʠʙʠʥʥʠʭ 

ʚʦʜ ʯʝʨʝʟ ʨʦʟʨʠʚʥʽ ʪʝʢʪʦʥʽʯʥʽ ʧʦʨʫʰʝʥʥʷ. ʊʘʢʦʞ ʙʫʚ ʟʨʦʙʣʝʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʘʢʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʜʘʥʠʤ ʧʨʦʮʝʩʦʤ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʚʦʜʦʚʽʜʙʦʨʫ ʥʘ 

ʚʦʜʦʟʘʙʦʨʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʜʞʝʨʝʣ 

ʧʠʪʥʦʛʦ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʉʭʽʜʥʦʾ ʋʢʨʘʾʥʠ ʻ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʙʫʯʘʮʴʢʦ-

ʢʘʥʽʚʩʴʢʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʷʢʽ ʽʩʪʦʨʠʯʥʦ ʚʽʜʟʥʘʯʘʣʠʩʷ ʚʠʩʦʢʦʶ ʧʠʪʥʦʶ ʷʢʽʩʪʶ 

ʪʘ ʩʪʘʙʽʣʴʥʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ. ʅʘʤʠ ʫ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʦʪʘʭ [4, 5, 12 ʪʘ ʜʝʷʢʽ ʽʥ.] 

ʜʦʩʣʽʜʞʝʥʦ ʩʫʯʘʩʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʚʦʜ ɹʂɺʂ ʥʘ ʧʨʠʢʣʘʜʽ ʧʦʪʫʞʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ 

ʇʦʣʪʘʚʩʴʢʦʾ ʪʘ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʫ ʤʽʩʪʘʭ ʇʦʣʪʘʚʘ, ʃʫʙʥʠ, ʍʦʨʦʣ, ʂʘʨʣʽʚʢʘ, 

ʂʨʘʩʥʦʛʨʘʜ, ʈʝʰʝʪʠʣʽʚʢʘ. ʍʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʮʠʭ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʻ ʩʫʪʪʻʚʠʡ 

ʪʝʭʥʦʛʝʥʥʠʡ ʧʨʝʩʠʥʛ ʥʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʪʘ ʩʢʣʘʜʥʘ ʪʝʢʪʦʥʽʯʥʘ ʙʫʜʦʚʘ ʨʘʟʦʤ ʽʟ ʩʫʯʘʩʥʦʶ 

ʛʝʦʜʠʥʘʤʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʟʝʤʥʦʾ ʢʦʨʠ. 

ɼʽʣʷʥʢʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʘʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʧʦʜʽʙʥʽʩʪʶ ʛʝʦʣʦʛʽʯʥʠʭ, 

ʝʢʦʣʦʛʦ-ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʥʝʦʪʝʢʪʦʥʽʯʥʠʭ ʫʤʦʚ. ʊʦʤʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ ʦʜʥʫ ʪʠʧʦʚʫ ʜʽʣʷʥʢʫ ï ʪʝʨʠʪʦʨʽʶ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʜʦʟʘʙʦʨʽʚ 

ʇʦʣʪʘʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴ ɹʂɺʂ, ʪʘ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʇʦʣʪʘʚʩʴʢʠʤ ʩʦʣʷʥʠʤ ʜʽʘʧʽʨʦʤ (ʩʭʽʜʥʘ ʦʢʦʣʠʮʷ ʤ. ʇʦʣʪʘʚʘ). 

ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʠʭ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʽʪ [4, 5, 12], ʥʘʤʠ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʫʩʽ 

ʝʣʝʤʝʥʪʠ-ʟʘʙʨʫʜʥʶʚʘʯʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ɹʂɺʂ ʫ ʤʝʞʘʭ ʨʝʛʽʦʥʫ ʪʘ ʚʠʜʽʣʝʥʦ ʝʣʝʤʝʥʪʠ 

ʩʘʤʝ ʛʣʠʙʠʥʥʦʛʦ ʛʝʥʝʟʠʩʫ (ʟʘʛʘʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ, Cl-, F-, Br-, B3+, J-), ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ 

ʥʘʜʭʦʜʞʝʥʥʷ ʛʣʠʙʠʥʥʠʭ ʬʣʶʾʜʽʚ ʜʦ ʮʽʣʴʦʚʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ɿʛ̔ʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʛʽʜʨʦʛʝʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʘ ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ 

ʫ ʩʢʣʘʜʽ ʚʦʜ ɹʂɺʂ ï ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʝʣʝʤʝʥʪʽʚ-ʽʥʜʠʢʘʪʦʨʽʚ ʛʣʠʙʠʥʥʦʛʦ ʛʝʥʝʟʠʩʫ ʫ ʙʽʢ 

ʩʭʽʜʥʦʾ ʦʢʦʣʠʮʽ ʤʽʩʪʘ. ʉʘʤʝ ʪʫʪ ʟʘʣʷʛʘʻ ʇʦʣʪʘʚʩʴʢʠʡ ʩʦʣʷʥʠʡ ʜʽʘʧʽʨ, ʫ ʧʦʢʨʽʚʣʽ ʷʢʦʛʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʨʦʟʨʠʚʥʽ ʪʝʢʪʦʥʽʯʥʽ ʧʦʨʫʰʝʥʥʷ. ʊʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʛʝʦʩʪʨʫʢʪʫʨʥʠʭ 

ʬʘʢʪʦʨʽʚ ʫ ʮʽʡ ʟʦʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʤʝʨʛʝʣʴʥʦ-ʢʨʝʡʜʦʚʦʛʦ ʚʦʜʦʪʨʠʚʫ ʫ ʧʽʜʦʰʚʽ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʷʢ 

ʥʘʩʣʽʜʦʢ ï ʧʽʜʚʠʱʝʥʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʟʚôʷʟʦʢ ɹʂɺʂ ʽʟ ʥʠʞʯʝʟʘʣʷʛʘʶʯʠʤʠ ʧʽʜʟʝʤʥʠʤʠ 

ʚʦʜʘʤʠ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ (ʨʠʩʫʥʦʢ 1). 

ʋ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʨʦʙʽʪ ʚʠʥʠʢʣʦ çʥʘʢʣʘʜʘʥʥʷè ʜʚʦʭ ʬʘʢʪʦʨʽʚ - ʪʝʭʥʦʛʝʥʥʦʛʦ 

(ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʚʦʜʦʚʽʜʙʦʨʫ ʥʘ ʚʦʜʦʟʘʙʦʨʘʭ ʤʽʩʪʘ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʾʭ ʤʝʨʝʞʽ) ʪʘ 
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ʧʨʠʨʦʜʥʦʛʦ (ʤʽʛʨʘʮʽʷ ʛʣʠʙʠʥʥʠʭ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʚʦʜ ʢʨʽʟʴ ʪʝʢʪʦʥʽʯʥʽ ʧʦʨʫʰʝʥʥʷ 

ʪʘ ʪʨʽʱʠʥʫʚʘʪʫ ʟʦʥʫ ʤʝʨʛʝʣʴʥʦ-ʢʨʝʡʜʦʚʦʛʦ ʚʦʜʦʪʨʠʚʫ ʜʦ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟʦʥʠ 

ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʽʥʫ). ʇʨʠʯʦʤʫ ʩʘʤʝ ʘʢʪʠʚʽʟʘʮʽʷ ʪʝʭʥʦʛʝʥʝʟʫ ʩʧʨʠʯʠʥʠʣʘ ʧʝʨʝʪʽʢʘʥʥʷ 

ʛʣʠʙʠʥʥʠʭ ʚʦʜ. ʊʘʢ ʷʢ ʽʟ ʟʥʘʯʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʙʦʨʫ ʧʠʪʥʠʭ ʚʦʜ ʽʟ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʦʜʦʥʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ʫ ʧʽʢʦʚʠʡ ʧʝʨʽʦʜ ï 1976-1995 ʨʨ. ï ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʘʚ 187 

ʪʠʩ. ʤ3/ʜʦʙʫ) ʩʬʦʨʤʫʚʘʣʠʩʷ ʜʝʧʨʝʩʽʡʥʽ ʣʽʡʢʠ ʟʽ ʟʥʘʯʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʚʠʩʭʽʜʥʦʛʦ 

ʞʠʚʣʝʥʥʷ ʚ ʜʘʥʽ ʢʦʤʧʣʝʢʩʠ. ʉʘʤʝ ʫʪʚʦʨʝʥʥʷ ʛʨʘʜʽʻʥʪʽʚ ʪʠʩʢʽʚ ʤʽʞ ʮʠʤʠ ʪʘ 

ʥʠʞʯʝʟʘʣʷʛʘʶʯʠʤʠ ʚʦʜʦʥʦʩʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʘʢʪʠʚʫʚʘʣʦ ʧʨʠʨʦʜʥʽ ʛʽʜʨʦʛʝʦʤʽʛʨʘʮʽʡʥʽ 

ʧʨʦʮʝʩʠ ʢʨʽʟʴ ʪʝʢʪʦʥʽʯʥʽ ʧʦʨʫʰʝʥʥʷ. 

ɹʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʛʽʜʨʦʛʝʦʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʛʣʠʙʠʥʥʦʛʦ ʛʝʥʝʟʠʩʫ (ʟʘʛʘʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ, Cl-, F-, Br-, B3+, J-) ʪʘ 

ʟʘʛʘʣʴʥʠʤ ʚʦʜʦʚʽʜʙʦʨʦʤ ʚʽʜ ʚʽʜʩʪʘʥʽ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʇʦʣʪʘʚʩʴʢʦʛʦ ʩʦʣʷʥʦʛʦ 

ʜʽʘʧʽʨʫ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʠʤ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ (ʨʠʩʫʥʦʢ 2). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ: 

1) ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 2,5 ʢʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʮʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ (ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ 0,70-0,80); 

2) ʜʦ 7 ʢʤ ï ʩʝʨʝʜʥʷ (0,50-0,70); 

3) ʙʽʣʴʰʝ 7 ʢʤ ï ʩʣʘʙʢʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ (0,25-0,40). 

ʎʝ ʻ ʱʝ ʦʜʥʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʪʽʢʘʥʥʷ ʛʣʠʙʠʥʥʠʭ ʬʣʶʾʜʽʚ ʢʨʽʟʴ 

ʪʝʢʪʦʥʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʫ ʚʠʱʝʟʘʣʷʛʘʶʯʽ ʚʽʜʢʣʘʜʠ. 

 

ɺʠʩʥʦʚʢʠ 

ʋ ʨʦʙʦʪʽ ʦʪʨʠʤʘʣʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʤʽʛʨʘʮʽʾ ʛʣʠʙʠʥʥʠʭ 

ʬʣʶʾʜʽʚ ʧʦ ʨʦʟʨʠʚʥʠʤ ʪʝʢʪʦʥʽʯʥʠʤ ʧʦʨʫʰʝʥʥʷʤ ʜʦ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ʎʝ ʧʠʪʘʥʥʷ 

ʨʦʟʛʣʷʥʫʪʦ ʫ ʩʚʽʪʣʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ɹʂɺʂ ʥʘ 

ʚʦʜʦʟʘʙʦʨʘʭ ʉʭʽʜʥʦʾ ʋʢʨʘʾʥʠ. 

ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʭʽʜ ʜʦ ʣʦʢʘʣʽʟʘʮʽʾ ʟʦʥ ʤʽʛʨʘʮʽʾ ʛʣʠʙʠʥʥʠʭ ʥʝʢʦʥʜʠʮʽʡʥʠʭ 

ʚʦʜ ʜʦ ʚʠʱʝʟʘʣʷʛʘʶʯʠʭ ʚʦʜʦʥʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʋ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʘʧʨʦʙʘʮʽʶ ʜʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʥʘ ʧʨʠʢʣʘʜʽ ʤʝʨʝʞʽ ʚʦʜʦʟʘʙʦʨʽʚ ʇʦʣʪʘʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ, ʷʢʘ ʻ 

ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʉʭʽʜʥʦʾ ʋʢʨʘʾʥʠ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʪʽʢʘʥʥʷ ʛʣʠʙʠʥʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʧʦ ʪʝʢʪʦʥʽʯʥʠʤ 

ʧʦʨʫʰʝʥʥʷʤ ʜʦ ʚʦʜ ɹʂɺʂ ʥʘ ʚʦʜʦʟʘʙʦʨʘʭ ʤ. ʇʦʣʪʘʚʘ 

 

 

ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʛʽʜʨʦʛʝʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʛʣʠʙʠʥʥʦʛʦ ʛʝʥʝʟʠʩʫ (ʟʘʛʘʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ, Cl-, F-, Br-, B3+, J-) ʪʘ ʟʘʛʘʣʴʥʠʤ ʚʦʜʦʚʽʜʙʦʨʦʤ 

ʚʽʜ ʚʽʜʩʪʘʥʽ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʇʦʣʪʘʚʩʴʢʦʛʦ ʩʦʣʷʥʦʛʦ ʜʽʘʧʽʨʫ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʠʤ 
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ʄʝʣʴʥʠʢʦʚ ɸ. ʖ.,  

ʄʘʨʪʠʥʶʢ ɼ. ʊ. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

 

ʆʎɯʅʂɸ ʍɯʄɯʏʅʆɻʆ ʉʊɸʅʋ ʄɸʉʀɺɯɺ ʇʆɺɽʈʍʅɽɺʀʍ ɺʆɼ ʨ. ɼʋʅɸʁ 

ɺ ʄɽɾɸʍ ʋʂʈɸɰʅʀ ɿɸ ɺʄɯʉʊʆʄ ɺɸɾʂʀʍ ʄɽʊɸʃɯɺ 

 

ɺʠʯʝʨʧʥʘ ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʧʦʣʦʞʝʥʴ ɺʦʜʥʦʾ ʨʘʤʢʦʚʦʾ ʜʠʨʝʢʪʠʚʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʩʦʶʟʫ (ɺʈɼ) [1] ʧʦʪʨʝʙʫʻ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ ʨʽʯʦʢ ʋʢʨʘʾʥʠ. ʆʮʽʥʢʫ ʧʝʨʝʣʽʯʝʥʠʭ ʩʪʘʥʽʚ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚ ʋʢʨʘʾʥʽ 

ʧʨʦʚʦʜʷʪʴ ʟʘ ʟʘʪʚʝʨʜʞʝʥʦʶ "ʄʝʪʦʜʠʢʦʶ ʚʽʜʥʝʩʝʥʥʷ ʤʘʩʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʜʦ 

ʦʜʥʦʛʦ ʟ ʢʣʘʩʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʽʚ ʤʘʩʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ 

ʚʽʜʥʝʩʝʥʥʷ ʰʪʫʯʥʦʛʦ ʘʙʦ ʽʩʪʦʪʥʦ ʟʤʽʥʝʥʦʛʦ ʤʘʩʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʜʦ ʦʜʥʦʛʦ ʟ ʢʣʘʩʽʚ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʪʫʯʥʦʛʦ ʘʙʦ ʽʩʪʦʪʥʦ ʟʤʽʥʝʥʦʛʦ ʤʘʩʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ" [2]. 

ɺʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʧʨʦʚʦʜʷʪʴ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʨʽʚʥʽʚ ʚʤʽʩʪʫ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟ ʝʢʦʣʦʛʽʯʥʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ ʷʢʦʩʪʽ (ɽʅʗ). ɽʅʗ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ: ɽʅʗMAʍ - ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ; 

Eʅʗʉʈ - ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ. ɼʦ ʧʝʨʝʣʽʢʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʟʘ ʷʢʠʤʠ 

ʚʠʟʥʘʯʘʶʪʴ ʭʽʤʽʯʥʠʡ ʩʪʘʥ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʚʭʦʜʷʪʴ ʩʚʠʥʝʮʴ, ʨʪʫʪʴ, ʢʘʜʤʽʡ, 

ʥʽʢʝʣʴ. ʆʩʦʙʣʠʚʽʩʪʶ ʚʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟʘ ʚʤʽʩʪʦʤ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʻ ʪʝ, ʱʦ ʜʣʷ ʪʘʢʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʤʽʩʪ ʨʦʟʯʠʥʝʥʠʭ 

ʬʦʨʤ [2]. 

ɼʣʷ ʦʮʽʥʢʠ ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨ. ɼʫʥʘʡ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʟʥʘʯʝʥʥʷ ɽʅʗMAʍ  ʪʘ Eʅʗʉʈ  ʚʩʪʘʥʦʚʣʝʥʽ ʜʠʨʝʢʪʠʚʘʤʠ 2013/39/EU 

ʪʘ 2008/105/EC ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.  

 

ʊʘʙʣʠʮʷ 1 ï ɽʅʗMAʍ  ʪʘ Eʅʗʉʈ  ʜʣʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʣʷ ʦʮʽʥʢʠ 

ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨ. ɼʫʥʘʡ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ 

ʇʦʢʘʟʥʠʢ Eʅʗʉʈ , ʤʢʛ/ʜʤ3 ɽʅʗMAʍ , ʤʢʛ/ʜʤ3 

ʂʘʜʤʽʡ ʪʘ ʡʦʛʦ ʩʧʦʣʫʢʠ 0,25 1,5 

ʉʚʠʥʝʮʴ ʪʘ ʡʦʛʦ ʩʧʦʣʫʢʠ 7,2 (1,2 ʙʽʦʜʦʩʪʫʧʥʽ ʬʦʨʤʠ) - 

ʈʪʫʪʴ ʪʘ ʾʾ ʩʧʦʣʫʢʠ 0,05 0,07 

ʅʽʢʝʣʴ ʪʘ ʡʦʛʦ ʩʧʦʣʫʢʠ 20 - 
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ɼʫʥʘʡ ï ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰʠʭ ʨʽʯʦʢ ɭʚʨʦʧʠ. ʋʢʨʘʾʥʩʴʢʘ ʜʽʣʷʥʢʘ ʨʽʯʢʠ ʨʦʟʪʘʰʦʚʘʥʘ 

ʚ ʥʠʞʥʽʡ ʪʝʯʽʾ ɼʫʥʘʶ ʧʝʨʝʜ ʚʧʘʜʽʥʥʷʤ ʚ ʏʦʨʥʝ ʤʦʨʝ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ 

[5] ʚʢʘʟʫʶʪʴ ʥʘ ʟʘʙʨʫʥʝʥʥʷ ʜʽʣʷʥʢʠ ʨ. ɼʫʥʘʡ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʘʞʢʠʤʠ 

ʤʝʪʘʣʘʤʠ, ʷʢʽ ʚʽʜʥʦʩʷʪʩʷ ʜʦ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘ ɺʈɼ.  

ʇʨʦʙʠ ʚʦʜʠ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʥʘ ʜʽʣʷʥʮʽ ʨ. ɼʫʥʘʡ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ ʫ ʪʨʘʚʥʽ ʪʘ ʣʠʧʥʽ 

2021 ʨʦʢʫ, ʘ ʩʘʤʝ ʚʠʱʝ ʤ. ʈʝʥʽ, ʫ ʨʘʡʦʥʽ ʤ. ɯʟʤʘʾʣ, ʥʠʞʯʝ ʤ. ʂʽʣʽʷ, ʨʫʢʘʚ ɹʠʩʪʨʠʡ 9 ʢʤ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʨʦʟʯʠʥʝʥʠʭ ʬʦʨʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʧʨʦʙʠ ʬʽʣʴʪʨʫʚʘʣʠ ʥʘ 

ʤʽʩʮʽ ʚʽʜʙʦʨʫ ʢʨʽʟʴ ʬʽʣʴʪʨ çʩʠʥʷ ʩʪʨʽʯʢʘè. ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʚʠʥʮʶ, 

ʢʘʜʤʽʶ, ʥʽʢʝʣʶ ʫ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙʘʭ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʦʾ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʟ ʝʣʝʢʪʨʦʪʝʨʤʽʯʥʦʶ ʘʪʦʤʽʟʘʮʽʻʶ ʟʘ ɼʉʊʋ ISO 15586:2012 ʥʘ 

ʧʨʠʣʘʜʽ Varian SpectrAA 220 Zeeman. ɺʤʽʩʪ ʨʪʫʪʽ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʭʦʣʦʜʥʦʾ ʧʘʨʠ ʟ 

ʘʪʦʤʥʦ-ʬʣʫʦʨʠʩʮʝʥʪʥʠʤ ʜʝʪʝʢʪʫʚʘʥʥʷʤ ʟʘ ʤʝʪʦʜʦʤ ɸʛʝʥʪʩʪʚʘ ʽʟ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ 

ʉʐɸ EPA Method 245.7. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʝʚʠʱʝʥʴ ʟʥʘʯʝʥʴ ʩʪʘʥʜʘʨʪʽʚ 

ʢ̫ʦʩʪʽ ʜʦʚʢʽʣʣʷ ʟʘ ʚʤʽʩʪʦʤ ʨʦʟʯʠʥʝʥʠʭ ʬʦʨʤ ʩʚʠʥʮʶ, ʢʘʜʤʽʶ, ʥʽʢʝʣʶ. ʄʘʩʦʚʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʫʩʽʭ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙʘʭ ʙʫʣʠ ʥʠʞʯʽ ʟʘ ʤʝʞʫ ʚʠʟʥʘʯʝʥʥʷ 

ʤʝʪʦʜʫ, ʘ ʩʘʤʝ ʚʤʽʩʪ ʩʚʠʥʮʶ ï ʤʝʥʰʝ 0,5 ʤʢʛ/ʜʤ3, ʢʘʜʤʽʶ ï ʤʝʥʰʝ 0,1 ʤʢʛ/ʜʤ3, ʥʽʢʝʣʶ 

ï ʤʝʥʰʝ 5,0 ʤʢʛ/ʜʤ3. 

ɿʘ ʚʤʽʩʪʦʤ ʨʪʫʪʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʝʨʝʚʠʱʝʥʥʷ MAC-EQS, ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1.  

 

 

ʈʠʩʫʥʦʢ 1 ï ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʪʫʪʽ ʫ ʚʦʜʽ ʨ. ɼʫʥʘʡ (ʧʫʥʢʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ:  

1 ð ɺʠʱʝ ʤ. ʈʝʥʽ, 2 ð ʤ. ɯʟʤʘʾʣ, 3 ð ʥʠʞʯʝ ʤ. ʂʽʣʽʷ, 4. ʨʫʢʘʚ ɹʠʩʪʨʠʡ 9 ʢʤ.). 
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ʅʘʡʙʽʣʴʰʽ ʧʝʨʝʚʠʱʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʧʫʥʢʪʽ ʚʠʱʝ ʤ. ʈʝʥʽ, ʱʦ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʜʭʦʜʞʝʥʥʷ ʨʪʫʪʽ ʫ ʚʦʜʫ ʨ. ɼʫʥʘʡ ʟʘ ʤʝʞʘʤʠ ʋʢʨʘʾʥʠ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ, ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜʥʠʭ ʤʘʩʠʚʘʭ ʨ. ɼʫʥʘʡ ʚ ʤʝʞʘʭ 

ʋʢʨʘʾʥʠ, ʘ ʩʘʤʝ ʚʠʱʝ ʤ. ʈʝʥʽ, ʥʠʞʯʝ ʤ. ʂʽʣʽʷ, ʨʫʢʘʚ ɹʠʩʪʨʠʡ 9 ʢʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʝʜʦʩʷʛʥʝʥʥʷ ʜʦʙʨʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʨʽʯʥʠʤ ʚʤʽʩʪʦʤ ʨʦʟʯʠʥʝʥʠʭ 

ʬʦʨʤ ʨʪʫʪʽ. 
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ʋɼʂ 628.16:620.17.3 

 

ʄʠʭʘʡʣʦʚ ʉ. ʉ., ʘʩʧʽʨʘʥʪ; 

ʂʚʘʩʦʚ ɺ. ɸ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʥʘʫʢ. ʩʧʽʚʨ.; 

ɺʘʨʣʘʤʦʚ ɭ. ʄ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʥʘʫʢ. ʩʧʽʚʨ. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

 

ʅɽʆɹʍɯɼʅɯʉʊʔ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʉʀʉʊɽʄʀ ʄʆʅɯʊʆʈʀʅɻʋ 

ɼʆɺʂɯʃʃʗ ɼʃʗ ʇʆʂʈɸʑɽʅʅʗ ɽʂʆʃʆɻɯʏʅʆɻʆ ʉʊɸʅʋ ʈɽɻɯʆʅɯɺ 

ʋʂʈɸɰʅʀ 
 

ʇʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ çʣʶʜʠʥʘ ï ʧʨʠʨʦʜʘ ï ʩʫʩʧʽʣʴʩʪʚʦè ʚ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚʘʭ ʦʙʫʤʦʚʣʝʥʦ ʩʫʪʪʻʚʠʤ ʜʝʩʪʨʫʢʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʣʶʜʩʪʚʘ ʥʘ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʜʤʽʨʥʦʛʦ ʨʦʩʪʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ɺʩʝ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʣʠʯʝʟʥʦʛʦ ʧʦʩʠʣʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ɿʝʤʣʽ ʽ ʧʨʘʢʪʠʯʥʦ ʜʦ ʥʝʟʚʦʨʦʪʥʠʭ ʟʤʽʥ ʫ ʚʩʽʡ ʙʽʦʩʬʝʨʽ. 

ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʟʫʤʦʚʠʚ ʚʠʥʠʢʥʝʥʥʷ ʥʠʟʢʠ 

ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʟʜʘʪʥʘ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʱʝʥʥʷ ʥʘʰʦʾ 

ʮʠʚʽʣʽʟʘʮʽʾ. ʉʝʨʝʜ ʮʠʭ ʧʨʦʙʣʝʤ ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʻ: ʜʝʬʽʮʠʪ ʯʠʩʪʦʾ ʧʨʽʩʥʦʾ ʚʦʜʠ, 

ʟʥʠʞʝʥʥʷ ʚʠʜʦʚʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʣʘʥʝʪʠ, ʧʘʨʥʠʢʦʚʠʡ 

ʝʬʝʢʪ, ʦʟʦʥʦʚʽ ʜʽʨʠ, ʢʠʩʣʦʪʥʽ ʜʦʱʽ, ʟʘʙʨʫʜʥʝʥʥʷ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ, ʦʧʫʩʪʝʣʝʥʥʷ, 

ʟʘʛʠʙʝʣʴ ʣʽʩʽʚ ʪʦʱʦ.  

ɿʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʙʽʦʩʬʝʨʫ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʷʢʽʩʥʠʤ 

ʫʧʨʘʚʣʽʥʥʷʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʩʽʭ ʨʽʚʥʽʚ, ʟʘʙʝʟʧʝʯʠʚʰʠ ʾʭ 

ʩʪʨʘʪʝʛʽʯʥʫ ʦʨʽʻʥʪʘʮʽʶ ʥʘ ʧʨʠʥʮʠʧʠ ʩʪʘʣʦʛʦ (ʩʪʽʡʢʦʛʦ, ʛʘʨʤʦʥʽʡʥʦʛʦ) ʨʦʟʚʠʪʢʫ (ʚ 

ʨʦʟʫʤʽʥʥʽ sustainable development).  

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʰʣʷʭʽʚ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ 

ʚʚʘʞʘʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʚʩʽʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʨʽʚʥʷʭ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʷʢʠʡ ʙʠ ʙʫʜʫʚʘʚʩʷ ʥʘ 

ʦʙôʻʢʪʠʚʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ ʻ ʧʦʯʘʪʢʦʚʦʶ ʬʫʥʢʮʽʻʶ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʮʠʢʣʫ [1]. 

ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʋʢʨʘʾʥʠ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚ'ʷ ʾʾ ʥʘʩʝʣʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʤʦʞʣʠʚʽ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ, ʧʽʜʪʨʠʤʢʠ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɸʣʝ ʫ 
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ʜʘʥʠʡ ʯʘʩ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚ ʋʢʨʘʾʥʽ ʟʘʟʥʘʻ ʟʥʘʯʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ ʧʝʨʝʚʠʱʫʻ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. 

ʈʦʟʚʠʪʦʢ ʜʝʨʞʘʚʠ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʷʢʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʫʷʚʣʝʥʥʷ ʥʘʷʚʥʠʭ ʧʨʦʙʣʝʤ, ʪʘ ʨʦʟʫʤʽʥʥʽ ʰʣʷʭʽʚ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ʋʢʨʘʾʥʘ ʩʝʨʝʜ ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʝʨʞʘʚ ʦʜʠʥ ʟ ʥʘʡʚʠʱʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʥʝʛʘʪʠʚʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʘʢʪʠʯʥʦ 

ʥʘ ʚʩʽʡ ʾʾ ʪʝʨʠʪʦʨʽʾ [2].ʇʨʠʯʦʤʫ ʚ ʜʚʦʭ ʪʨʝʪʠʥʘʭ ʦʙʣʘʩʪʝʡ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʪʘ ʷʢʽʩʪʴ 

ʜʦʚʢʽʣʣʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ ʛʦʩʪʨʦ ʢʨʠʪʠʯʥʽ ʽ ʥʝʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. 

ɺ ʋʢʨʘʾʥʽ ʨʦʟʤʽʱʝʥʦ 4 ʜʽʶʯʽ ʘʪʦʤʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, 44 ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʠ, 

ʙʣʠʟʴʢʦ 2 ʪʠʩ. ʦʙôʻʢʪʽʚ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʣʴʥʦʜʽʶʯʽ ʪʦʢʩʠʯʥʽ 

ʨʝʯʦʚʠʥʠ, 308 ʰʘʭʪ ʘʙʦ ʨʦʟʨʽʟʽʚ, 6 ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʚʠʜʦʙʫʪʢʫ ʪʘ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ, 

ʢʘʩʢʘʜ ɼʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ, ʤʝʨʝʞʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ (ʧʨʦʪʷʞʥʽʩʪʴ ʥʘʬʪʦʧʨʦʚʦʜʽʚ 

ï 7,1 ʤʣʥ. ʢʤ, ʛʘʟʦʧʨʦʚʦʜʽʚ ï 34 ʪʠʩ. ʢʤ, ʘʤʽʘʢʦʧʨʦʚʦʜʽʚ ï 810 ʢʤ), ʘ ʪʘʢʦʞ ʥʘʣʽʯʫʻʪʴʩʷ 

ʙʣʠʟʴʢʦ 11 ʪʠʩ. ʦʜʠʥʠʮʴ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʚʠʢʠʜʘʶʪʴ ʰʢʽʜʣʠʚʽ 

ʨʝʯʦʚʠʥʠ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. ʂʦʞʝʥ ʽʟ ʧʝʨʝʣʽʯʝʥʠʭ ʦʙôʻʢʪʽʚ ʟʜʽʡʩʥʶʻ ʟʥʘʯʥʠʡ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ[3]. 

ɼʦ ʦʩʥʦʚʥʠʭ ʛʘʣʫʟʝʡ-ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʜʦʚʢʽʣʣʷ ʥʠʥʽ ʥʘʣʝʞʘʪʴ: 

ï ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʟʦʢʨʝʤʘ, ʾʾ ʙʘʟʦʚʽ ʛʘʣʫʟʽ - ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʘ, ʤʝʪʘʣʫʨʛʽʷ, 

ʚʘʞʢʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʭʽʤʽʯʥʘ ʪʘ ʥʘʬʪʦʭʽʤʽʯʥʘ; 

ï ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʡ ʢʦʤʧʣʝʢʩ, ʥʘʩʘʤʧʝʨʝʜ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʚʝʣʠʢʽ 

ʪʚʘʨʠʥʥʠʮʴʢʽ ʬʝʨʤʠ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʭʘʨʯʦʚʦ-ʧʝʨʝʨʦʙʥʦʾ ʩʬʝʨʠ; 

ï ʢʦʤʫʥʘʣʴʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ; 

ï ʪʨʘʥʩʧʦʨʪ, ʧʝʨʝʜʫʩʽʤ ʘʚʪʦʤʦʙʽʣʴʥʠʡ. 

ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʻ 

ʩʢʠʜʠ ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʧʨʠʨʦʜʥʽ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ, ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ, ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ʪʚʝʨʜʽ ʚʽʜʭʦʜʠ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ [4]. 

ʋʢʨʘʾʥʘ ʚʠʟʥʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ 

ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ. ʇʦ ʩʚʦʾʡ ʩʫʪʽ ʜʝʨʞʘʚʥʘ ʝʢʦʣʦʛʽʯʥʘ 

ʧʦʣʽʪʠʢʘ, ʩʝʨʝʜ ʽʥʰʦʛʦ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʨʽʰʝʥʥʷ ʽʩʥʫʶʯʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʘ ʪʘʢʦʞ 

ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʡ ʧʦʰʠʨʝʥʥʷ.  

ʆʩʢʽʣʴʢʠ ʜʦʩʣʽʜʠʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʩʽʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʚ ʨʘʤʢʘʭ ʦʜʥʽʻʾ ʩʪʘʪʪʽ ʻ ʥʝʤʦʞʣʠʚʠʤ, ʙʫʣʦ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ 

ʜʦʩʣʽʜʠʪʠ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʫ ʘʥʘʣʽʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʱʦʜʦ 
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ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ 

ʜʣʷ ʪʨʴʦʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʈʝʛʽʦʥʘʣʴʥʠʭ ʜʦʧʦʚʽʜʷʭ 

ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ɽʢʦʣʦʛʽʯʥʠʭ ʧʘʩʧʦʨʪʘʭ ʨʝʛʽʦʥʽʚ ʟʘ 

2017, 2018, 2019 ʨʨ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦ ʪʘʢʦʞ ʩʪʘʥ ʜʦʚʢʽʣʣʷ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘʛʘʣʦʤ, ʙʫʣʠ ʦʙʨʘʥʽ ʨʝʛʽʦʥʠ ʟ ʨʽʟʥʠʡ ʾʾ ʛʝʦʛʨʘʬʽʯʥʠʭ ʯʘʩʪʠʥ: 

ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʟʽ ʩʭʽʜʥʦʾ ʋʢʨʘʾʥʠ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʴ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʋʢʨʘʾʥʠ, 

ʈʽʚʥʝʥʴʢʘ ʦʙʣʘʩʪʴ ʟ ʟʘʭʽʜʥʦʾ ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1ïɼʠʥʘʤʽʢʘ ʟʘʙʨʫʜʥʝʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʫ ʧʝʨʽʦʜ 2017-2019 ʨʨ. [5,6,7,8,9,10] 

 

ʇʦʢʘʟʥʠʢʠ 

ʆʙʣʘʩʪʽ 

ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 

ʦʙʣʘʩʪʴ 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣʘʩʪʴ 

2017 

ʨʽʢ 

2018 

ʨʽʢ 

2019 

ʨʽʢ 

2017 

ʨʽʢ 

2018 

ʨʽʢ 

2019 

ʨʽʢ 

2017 

ʨʽʢ 

2018 

ʨʽʢ 

2019 ʨʽʢ 

1 2 3 4 5 6 7 8 9 10 

ɸʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ 

1. ɺʠʢʠʜʠ ɿʈ 

ʚʽʜ 

ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʜʞʝʨʝʣ, ʪʠʩ. 

ʪʦʥʥ 

45,0 44,7 106,5 12,2 12,17 12,8 9,6 9,1 9,9 

2. ɺʠʢʠʜʠ ɿʈ ʚ 

ʘʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷ ʚʽʜ 

ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʜʞʝʨʝʣ ʫ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʢʤĮ, ʢʛ 

~ 

1400 

~ 

1400 
3400 496,3 494,8 519,7 476,8 455,4 494,3 

3. ɺʠʢʠʜʠ ɿʈ ʚ 

ʘʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷ ʚʽʜ 

ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʜʞʝʨʝʣ ʫ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʦʜʥʫ ʦʩʦʙʫ, ʢʛ 

16,7 16,7 39,9 12,7 12,8 13,6 8,2 7,9 8,6 

ɺʦʜʥʽ ʨʝʩʫʨʩʠ 

4. ɿʘʙʨʘʥʦ ʚʦʜʠ ʟ 

ʧʨʠʨʦʜʥʠʭ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ 

270,3 310,0 295,2 199,2 163,7 187,6 126,3 119,7 124,9 

5. ʉʧʦʞʠʪʦ ʩʚʽʞʦʾ 

ʚʦʜʠ 210,9 253,2 258,4 54,48 37,67 45,83 126,3 91,09 96,23 

6.ɿʘʛʘʣʴʥʝ 

ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ, ʟ 

ʥʴʦʛʦ 

274,0 302,7 289,3 49,66 30,98 39,8 57,52 53,12 52,21 
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ʫ ʧʦʚʝʨʭʥʝʚʽ 

ʚʦʜʥʽ ʦʙôʻʢʪʠ ʫ 

ʪʦʤʫ ʯʠʩʣʽ: 

270,3 298,8 286,2 43,65 24,88 34,57 57,22 52,76 51,86 

ɿʘʙʨʫʜʥʝʥʠʭ 

ʟʚʦʨʦʪʥʠʭ ʚʦʜ 
9,81 14,1 14,7 1,328 3,319 3,024 4,498 4,449 4,63 

ʟ ʥʠʭ ʙʝʟ 

ʦʯʠʱʝʥʥʷ 
4,909 9,2 9,1 - - - - - - 

ʥʦʨʤʘʪʠʚʥʦ 

ʦʯʠʱʝʥʠʭ 
198,1 195,5 182,8 14,48 12,72 12,5 24,31 23,34 21,90 

ʥʦʨʤʘʪʠʚʥʦ 

ʯʠʩʪʠʭ ʙʝʟ 

ʦʯʠʩʪʢʠ 

60,1 87,0 87,4 20,49 1,294 11,38 20,41 18,01 17,56 

ɿʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ 

7. ʇʦʨʫʰʝʥʽ, 

ʪʠʩ. ʛʘ 
0,02 0,0,0175 0,0061 4,786 - - 0,0589 - - 

% ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʧʣʦʱʽ 

ʪʝʨʠʪʦʨʽʾ 

0,0006 0,0006 0,0002 0,194 - - 0,0029 - - 

8. 

ɺʽʜʧʨʘʮʴʦʚʘʥʽ, 

ʪʠʩ. ʛʘ 

0,0088 0,0067 0,0162 0,748 - - - - - 

ɹʽʦʣʦʛʽʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ 

ʨʦʩʣʠʥ ʪʘ 

ʛʨʠʙʽʚ ʨʝʛʽʦʥʫ, 

ʦʜ. 

318 318 318 165 165 165 1245 1245 1245 

ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʚ 

ʨʦʩʣʠʥ ʪʘ 

ʛʨʠʙʽʚ, 

ʟʘʥʝʩʝʥʠʭ ʜʦ 

ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ 

ʋʢʨʘʾʥʠ, ʦʜ. 

113 113 113 73 73 73 80 81 81 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ 

ʪʚʘʨʠʥ, 

ʟʘʥʝʩʝʥʠʭ ʜʦ 

ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ 

ʋʢʨʘʾʥʠ, ʦʜ. 

167 167 167 83 83 83 104 109 111 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ 

ʪʚʘʨʠʥʥʦʛʦ 

ʩʚʽʪʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ 

ʦʙʣʘʩʪʽ, ʱʦ 

ʦʭʦʨʦʥʷʶʪʴʩʷ, 

ʦʜ. 

 

 

30 30 30 202 202 202 - - - 
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ʇʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ 

ʋʪʚʦʨʝʥʦ,ʪʠʩ. 

ʪ 
1803 1628,5 1752,3 37623,3 37902 37406 457,7 484,7 553 

ʆʜʝʨʞʘʥʦ ʚʽʜ 

ʽʥʰʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ 

1 392 1440,5 1522,5 307,6 290,7 - 211,5 237,8 264 

ʉʧʘʣʝʥʦ 69,9 69,2 79,4 28,1 26,5 60,3 84,7 61,7 56,6 

ɺʠʢʦʨʠʩʪʘʥʦ 127,1 290,7 203,1 1471,4 1855 1692 23,7 23,2 39,3 

ʅʘʧʨʘʚʣʝʥʦ ʚ 

ʩʭʦʚʠʱʘ 

ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ 

ʩʢʣʘʜʫʚʘʥʥʷ 

- 16,0 15,2 35842,6 35744 35329 177,9 206,2 249,5 

ʇʝʨʝʜʘʥʦ 

ʽʥʰʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤ 

1 459 1417,6 1348,7 320,8 257,4 - 216,3 236,8 288,2 

ʅʘʷʚʥʽʩʪʴ ʥʘ 

ʢʽʥʝʮʴ ʟʚʽʪʥʦʛʦ 

ʨʦʢʫ ʫ 

ʩʭʦʚʠʱʘʭ 

ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ 

ʩʢʣʘʜʫʚʘʥʥʷ 

ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚ 

3 149 3002,5 2945,1 408399 516621 - 24705 26067 25964 

 

ʆʪʞʝ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʱʦʜʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ ʜʦʟʚʦʣʠʚ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ: 

1. ʆʩʥʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟʘʣʠʰʘʶʪʴʩʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦʙʫʚʥʦʾ, ʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪ. ʉʴʦʛʦʜʥʽ ʚ 

ʋʢʨʘʾʥʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʚʥʠʡ ʩʧʘʜ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʤ ʟʘʣʠʰʘʻʪʴʩʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʝʣʠʢʠʭ ʤʽʩʪ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʮʝʥʪʨʽʚ. 

2. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʋʢʨʘʾʥʠ ʻ: ʩʢʠʜ 

ʥʝʦʯʠʱʝʥʠʭ ʪʘ ʥʝ ʜʦʩʠʪʴ ʦʯʠʱʝʥʠʭ ʢʦʤʫʥʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ ʪʘ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʤʽʩʴʢʦʾ ʢʘʥʘʣʽʟʘʮʽʾ; ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ 

ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʦʮʝʩʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʟ 

ʟʘʙʫʜʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʩʽʣʴʛʦʩʧʫʛʽʜʴ; ʝʨʦʟʽʷ ˇʨʫʥʪʽʚ ʥʘ ʚʦʜʦʟʘʙʽʨʥʽʡ ʧʣʦʱʽ. 

ʄʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʚʦʜʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʨʦʪʷʛʦʤ 2019 ʨ. ʩʚʽʜʯʠʚ ʧʨʦ 

ʥʝʚʝʣʠʢʝ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ.  

3. ɺʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʪʘ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚ, 

ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʥʷ ʟʘʧʦʚʽʜʥʦʾ ʪʘ ʽʥʰʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʩʧʨʘʚ ʚ ʋʢʨʘʾʥʽ 

ʧʦʨʫʰʠʣʦʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʨʽʣʣʽ, ʧʨʠʨʦʜʥʠʭ ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ, ʣʽʩʦʚʠʭ ʪʘ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ ð ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʫʱʽʣʴʥʝʥʥʷ ʦʨʥʦʛʦ 

ʰʘʨʫ ˇʨʫʥʪʫ, ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʨʦʜʶʯʦʩʪʽ, ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʋʢʨʘʾʥʠ. 



137 
 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʥʝʟʥʘʯʥʝ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ˇʨʫʥʪʽʚ 

ʥʘʜʥʦʨʤʘʪʠʚʥʠʤʠ ʢʽʣʴʢʦʩʪʷʤʠ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʧʠʪʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ 

ʥʘ ʥʘʡʙʣʠʞʯʽ ʜʝʩʷʪʠʣʽʪʪʷ. 

4. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʟʥʘʯʥʝ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʋʢʨʘʾʥʘ ʟʘʚʜʷʢʠ ʩʚʦʻʤʫ 

ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʧʦʣʦʞʝʥʥʶ ʱʝ ʟʙʝʨʽʛʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʙʘʛʘʪʝ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʉʝʨʝʜ 45 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʋʢʨʘʾʥʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʦʢʨʝʤʠʭ ʛʨʫʧ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ ʟʘʡʤʘʻ 

1-5 ʤʽʩʮʷ, ʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʙʝʨʝʞʝʥʠʭ ʛʣʦʙʘʣʴʥʦ ʚʨʘʟʣʠʚʠʭ ʚʠʜʽʚ ɭʚʨʦʧʠ ï 5-ʝ ʤʽʩʮʝ. 

ʋʢʨʘʾʥʘ ʥʘʣʝʞʠʪʴ ʜʦ ʢʨʘʾʥ ʟ ʚʝʣʠʢʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʬʣʦʨʠ. ɸʣʝ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʚ 

ʙʽʦʣʦʛʽʯʥʦʤʫ ʙʽʦʨʦʟʥʦʤʘʥʽʪʪʽ ʋʢʨʘʾʥʠ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʚʠʢʣʠʢʘʻ ʛʣʠʙʦʢʝ 

ʟʘʥʝʧʦʢʦʻʥʥʷ ʪʘ ʧʦʪʨʝʙʫʻ ʚʞʠʪʪʷ ʢʘʨʜʠʥʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. 

5.ʑʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 300 ʢʛ, ʧʨʠ 

ʮʴʦʤʫ yʘ ʚʽʜʤʽʥʫ ʚʽʜ ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʝʨʞʘʚ ʚ ʋʢʨʘʾʥʽ ʜʫʞʝ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʝʨʝʨʦʙʣʝʥʥʷ 

ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʽ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʾʭ ʟʘʭʦʨʦʥʝʥʥʷ ʥʘ ʧʦʣʽʛʦʥʘʭ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ 

ʧʦʣʽʛʦʥʽʚ ʧʝʨʝʚʘʥʪʘʞʝʥʘ ʽ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤ ʪʘ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ. 

ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʪʘʢʦʛʦ ʩʪʘʥʫ ʻ ʥʝʜʦʩʢʦʥʘʣʘ ʟʘʢʦʥʦʜʘʚʯʘ ʙʘʟʘ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʪʘ ʟʚʽʪʥʦʩʪʽ, ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ 

ʚʽʜʭʦʜʘʤʠ. 

ɻʦʣʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʟʘʛʨʦʟʣʠʚʦʛʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʻ: 

1. ʟʘʩʪʘʨʽʣʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʙʣʘʜʥʘʥʥʷ; 

2. ʚʠʩʦʢʘ ʝʥʝʨʛʦʤʽʩʪʢʽʩʪʴ ʪʘ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʽʩʪʴ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʫ ʜʚʘ-ʪʨʠ ʨʘʟʠ 

ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʘʾʥ; 

3. ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ; 

4. ʥʝʩʧʨʠʷʪʣʠʚʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʩʠʩʪʝʤ 

(ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʦʙʦʨʦʪʥʠʭ ʩʠʩʪʝʤ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʱʦ); 

5. ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʩʥʫʶʯʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʙ'ʻʢʪʽʚ; 

6. ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʙ 

ʩʪʠʤʫʣʶʚʘʣʠ ʨʦʟʚʠʪʦʢ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʩʠʩʪʝʤ; 

7. ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʦʭʦʨʦʥʦʶ ʜʦʚʢʽʣʣʷ[11]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʚ ʋʢʨʘʾʥʽ ʥʝ ʜʦʩʢʦʥʘʣʘ, ʪʦʤʫ ʱʦ 

ʨʝʛʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʚʦʨʝʥʽ ʥʝ ʫ ʚʩʽʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ʅʘ 

ʞʘʣʴ, ʚ ʋʢʨʘʾʥʽ ʜʣʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʩʢʣʘʜʘʣʠʩʷ ʩʚʦʾ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ 

ʪʘ ʨʦʟʨʦʙʣʷʣʠʩʷ ʩʚʦʾ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ, ʦʙʫʤʦʚʣʝʥʠʡ, 

ʟʜʝʙʽʣʴʰʦʛʦ, ʚʽʜʦʤʯʠʤʠ, ʘ ʥʝ ʜʝʨʞʘʚʥʠʤʠ ʽʥʪʝʨʝʩʘʤʠ, ʻ ʧʨʠʥʮʠʧʦʚʦ ʥʝʧʨʘʚʠʣʴʥʠʤ, 

ʧʨʠʥʘʡʤʥʽ, ʧʦ ʜʚʦʭ ʧʦʟʠʮʽʷʭ: ʧʦ-ʧʝʨʰʝ, ʩʪʚʦʨʝʥʥʷ ʦʢʨʝʤʠʭ ʚʟʘʻʤʦʜʽʶʯʠʭ ʩʠʩʪʝʤ 
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ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʨʽʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʙʽʡʜʝʪʴʩʷ ʜʝʨʞʘʚʽ 

ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ ʜʦʨʦʞʯʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʻʜʠʥʦʾ ʜʝʨʞʘʚʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʦʶ; ʧʦ-

ʜʨʫʛʝ, ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ ʚ ʩʠʩʪʝʤʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʦʜʠʥ ʢʦʤʧʦʥʝʥʪ ʚʽʜ ʽʥʰʦʛʦ ʯʘʩʪʦ 

ʧʨʠʥʮʠʧʦʚʦ ʥʝ ʚʽʨʥʝ, ʘ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʟʘʛʨʦʞʫʻ ʩʝʨʡʦʟʥʠʤʠ ʧʦʤʠʣʢʘʤʠ. ʊʦʤʫ 

ʨʦʟʨʦʙʢʘ ʜʝʨʞʘʚʥʦʾ ʢʦʥʮʝʧʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʠʥʥʘ ʚʝʩʪʠʩʷ ʧʦ ʰʣʷʭʫ ʩʪʚʦʨʝʥʥʷ 

ʻʜʠʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ, ʷʢʘ ʧʨʘʮʶʻ ʟʘ 

ʻʜʠʥʠʤ ʤʝʪʦʜʠʯʥʠʤ ʧʽʜʭʦʜʦʤ, ʘ ʥʝ ʧʦ ʜʦʨʦʟʽ ʧʨʦʩʪʦʛʦ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʨʦʟʨʽʟʥʝʥʠʭ 

ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʦʢʨʝʤʠʭ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ. ʊʘʢʦʞ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʽʩʥʫʶʯʦʾ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ï ʚʽʜʩʫʪʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʜʠʥʘʤʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʜʦʚʢʽʣʣʷ (ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, 

ʛʽʜʨʦʩʬʝʨʘ), ʷʢ ʥʘʩʣʽʜʦʢ ʟʘʧʽʟʥʽʣʝ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ 

ʢʦʥʪʨʦʣʶʶʯʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʧʨʦ ʟʤʽʥʫ ʷʢʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ 

ʚʧʣʠʚʦʤ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʡ ʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʚʧʣʠʚʫ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʥʝʦʙʭʽʜʥʠʭ ʢʦʤʧʣʝʢʩʥʠʡ 

ʧʽʜʭʽʜ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʥʘ ʚʩʽʭ 

ʨʽʚʥʷʭ[12]. 

ʆʪʞʝ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʠʱʝ ʙʘʟʦʚʠʭ ʧʨʠʯʠʥʘʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ, 

ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʝʨʝʣʽʢ ʩʢʣʘʜʦʚʠʭ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʨʦʟʨʦʙʮʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ: 

1. ʌʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʙʘʟ ʜʘʥʠʭ; 

2. ʌʦʨʤʫʚʘʥʥʷ ʤʝʨʝʞʽ ʩʫʯʘʩʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ.  

3. ʉʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ 

ʨʽʚʥʽ ʟ ʧʨʦʛʨʘʤʦʶ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʧʦʨʷʜʢʦʤ ʢʦʥʪʨʦʣʶ.  

4. ʉʪʚʦʨʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʝʢʩʧʝʨʪʥʫ ʧʽʜʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʬʦʨʤʫʚʘʥʥʷʤ 

ʙʘʟʠ ʝʢʩʧʝʨʪʽʚ.  

5. ʇʝʨʝʬʦʨʤʘʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʤʝʪʦʶ ʯʽʪʢʦʛʦ ʪʘ ʟʨʦʟʫʤʽʣʦʛʦ ʾʾ ʩʧʨʠʡʥʷʪʪʷ. 

ʋ ʨʘʟʽ ʨʦʟʨʦʙʢʠ ʟʘʟʥʘʯʝʥʠʭ ʩʢʣʘʜʦʚʠʭ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʙʫʜʝ ʩʬʦʨʤʦʚʘʥʦ 

ʙʘʟʠʩ ʧʽʜʩʠʩʪʝʤ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ[13]. 

 

ɺʠʩʥʦʚʢʠ 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʥ ʜʦʚʢʽʣʣʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, ʱʦʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʦʚʢʽʣʣʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʠʥʘʤʽʢʫ ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʟʘ ʦʩʪʘʥʥʽ 3 ʨʦʢʠ, ʩʪʘʙʽʣʴʥʦ 
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ʚʠʩʦʢʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʚʝʣʠʢʠʭ ʤʽʩʪ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʮʝʥʪʨʽʚ ʪʦʤʫ ʧʠʪʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʜʦʚʢʽʣʣʷ ʥʘʜʥʦʨʤʘʪʠʚʥʠʤʠ ʢʽʣʴʢʦʩʪʷʤʠ ɿʈ ʟʘʣʠʰʘʻʪʴʩʷ ʜʫʞʝ 

ʘʢʪʫʘʣʴʥʠʤ ʥʘ ʥʘʡʙʣʠʞʯʽ ʜʝʩʷʪʠʣʽʪʪʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙôʻʢʪʽʚ ʜʝʨʞʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʚ ʫʤʦʚʘʭ ʧʨʦʮʝʩʽʚ 

ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ ʜʽʶʯʦʾ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʥʝʜʦʣʽʢʽʚ ʤʘʻ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʪʘ 

ʤʦʞʝ ʙʫʪʠ ʫʩʫʥʝʥʦʶ, ʟʘʚʜʷʢʠ ʨʝʬʦʨʤʫʚʘʥʥʶ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ ʪʘ ʩʪʚʦʨʝʥʥʶ 

ʘʚʪʦʤʘʪʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ. ɹʘʟʫʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʘʭ ʽʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, ʧʣʘʥʫʻʪʴʩʷ ʩʪʚʦʨʠʪʠ ʙʘʟʦʚʫ ʩʪʨʫʢʪʫʨʫ ʨʝʛʽʦʥʘʣʴʥʦ ʢʦʤʧʣʝʢʩʥʦʾ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 
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ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʇʦʩʪʘʥʦʚʘ ɺʈ ʚʽʜ 05.03.1998 ˉ 

188/98-ɺʈ; 

3. https://helpiks.org/8-64393.html; 

4. https://pidru4niki.com/1640011656680/ekologiya/stan_navkolishnogo_prirodnogo_seredovischa

_ukrayini; 

5. ʈʝʛʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʫ 2019 ʨʦʮʽ; 

6. ɽʢʦʣʦʛʽʯʥʠʡ ʧʘʩʧʦʨʪ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 2019 ʨʽʢ; 

7. ʈʝʛʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʫ 2019 ʨʦʮʽ; 

8. ɽʢʦʣʦʛʽʯʥʠʡ ʧʘʩʧʦʨʪ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 2019 ʨʽʢ; 

9. ʈʝʛʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʫ 2019 ʨʦʮʽ; 

10. ɽʢʦʣʦʛʽʯʥʠʡ ʧʘʩʧʦʨʪ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 2019 ʨʽʢ; 

11. ʇʦʩʪʘʥʦʚʘ ɺʈ ʋʢʨʘʾʥʠ ʇʨʦ ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ 

ʜʦʚʢʽʣʣʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ (ɺʽʜʦʤʦʩʪʽ 

ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ (ɺɺʈ), 1998, ˉ38-39, ʩʪ.248); 

12. https://www.kmu.gov.ua/storage/app/media/ugoda-pro-asociaciyu/00ukraine 

euassociationagreementbody.pdf; 

13. http://www.kdu.edu.ua/PUBL/statti/2016_5_76_5-2016.pdf. 

  

http://www.kdu.edu.ua/PUBL/statti/2016_5_76_5-2016.pdf
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ʋɼʂ 628. 

 

ʄʦʥʠʥ ɺ. ʃ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ çʇʨʠʘʟʦʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ 

ʋʥʠʚʝʨʩʠʪʝʪè, ʛ. ʄʘʨʠʫʧʦʣʴ 

 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ɺʆɼʆʉʅɸɹɾɽʅʀʗ ʛ. ʄɸʈʀʋʇʆʃʗ ʀ 

ɺʆɿʄʆɾʅʆʉʊʀ ʋʃʋʏʐɽʅʀʗ ʂɸʏɽʉʊɺɸ ʇʀʊʔɽɺʆʁ ɺʆɼʓ 

 

ʆʪ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʟʘʚʠʩʠʪ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʫʨʦʚʝʥʴ ʠʭ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ, ʩʪʝʧʝʥʴ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʩʦʮʠʘʣʴʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 2007ï2019ʛʛ ʫʩʪʘʥʦʚʣʝʥʦ: ʚ ʛʦʨʦʜʝ ʄʘʨʠʫʧʦʣʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ (ʩʫʭʦʡ ʦʩʪʘʪʦʢ, ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ʠ 

ʩʫʣʴʬʘʪʳ) ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ɼʉʘʥʇʽʅ 2.2.4-171-10 çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʚʦʜʠ ʧʠʪʥʦʾ, 

ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ 

ʶʩʪʠʮʠʠ ʋʢʨʘʠʥʳ 01.07.2010ʛ (ʄʦʥʠʥ, 2016, 2017, 2018). 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ, ʧʨʦʙʳ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʚ ʇʨʠʤʦʨʩʢʦʤ 

ʨʘʡʦʥʝ ʛʦʨʦʜʘ, ʫʩʪʦʡʯʠʚʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʫʭʫʜʰʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʩ ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʷʭ ʭʘʨʘʢʪʝʨʥʘ ʠ ʜʣʷ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ ʋʢʨʘʠʥʳ (ʂʘʧʨʘʥʦʚ ʠ 

ʜʨ.,2008). 

ɼʣʷ ʜʦʚʝʜʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʜʦ ʪʨʝʙʫʝʤʳʭ 

ʟʥʘʯʝʥʠʡ ʠ ʠʩʢʣʶʯʝʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʝʸ ʟʘʛʨʷʟʥʝʥʠʷ, ʟʘ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʚʦʜʦʧʨʦʚʦʜʦʤ, ʥʝʦʙʭʦʜʠʤʘ ʝʸ ʜʦʦʯʠʩʪʢʘ. 

ɼʦʦʯʠʩʪʢʘ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʤʝʩʪʘʭ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʥʷʪʴ ʧʨʦʙʣʝʤʫ ʫʭʫʜʰʝʥʠʷ ʝʸ ʢʘʯʝʩʪʚʘ. 

ʋʯʠʪʳʚʘʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʄʘʨʠʫʧʦʣʴʩʢʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ, 

ʜʦʦʯʠʩʪʢʘ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʦʧʨʝʩʥʝʥʠʝ, ʪ. ʝ. ʩʥʠʞʝʥʠʝ ʝʸ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ.  

ʉʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʦʧʨʝʩʥʝʥʠʷ ʚʦʜʳ ʷʚʣʷʝʪʩʷ 

ʦʙʨʘʪʥʦʦʩʤʦʪʠʯʝʩʢʘʷ ʬʠʣʴʪʨʘʮʠʷ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʤʘʣʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪʘʭ, ʫʜʦʙʩʪʚʝ ʢʦʥʩʪʨʫʢʮʠʡ ʫʩʪʘʥʦʚʦʢ, ʠʭ ʤʘʣʳʭ ʛʘʙʘʨʠʪʘʭ ʠ 

ʧʨʦʩʪʦʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʂʘʨʝʣʠʥ, 1988). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝʩʥʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʢʘʯʝʩʪʚʘ ʬʠʣʴʪʨʫʝʤʦʡ ʚʦʜʳ (ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʤʫʪʥʦʩʪʠ, ʮʚʝʪʥʦʩʪʠ ʠ ʪ.ʜ.), 
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ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʩʪʦʷʥʠʷ ʤʝʤʙʨʘʥ (ʢʦʣʠʯʝʩʪʚʘ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ) 

ʠ ʤʥʦʛʦʛʦ ʜʨʫʛʦʛʦ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʩʥʦʡ ʚʦʜʳ ʜʣʷ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʛʦʨʦʜʘ ʄʘʨʠʫʧʦʣʷ, ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʦʧʨʝʩʥʝʥʠʷ, ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʫʪʸʤ ʘʥʘʣʠʟʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʦʜʳ 

(ʩʫʭʦʡ ʦʩʪʘʪʦʢ) ʠʟ ʉʪʘʨʦʢʨʳʤʩʢʦʛʦ (51,8 ʤʣʥ. ʤ3) ʠ ʇʘʚʣʦʧʦʣʴʩʢʦʛʦ (76,2 ʤʣʥ. ʤ3) 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʂʇ çʂʦʤʧʘʥʠʷ çɺʦʜʘ ɼʦʥʙʘʩʩʘè ʟʘ 2017 ï 2019 

ʛʦʜʳ (ʧʠʩʴʤʦ ˉ293/1 ʦʪ 13.03.20ʛ). 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʦʙʨʘʪʥʦʦʩʤʦʪʠʯʝʩʢʠʭ ʦʧʨʝʩʥʠʪʝʣʝʡ (2019ï2020ʛʛ) ʧʨʝʜʧʨʠʷʪʠʷ 

ʊʆɺ çɽʢʦʣʦʛʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾè, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʇʨʠʤʦʨʩʢʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ. 

ʇʨʝʜʧʨʠʷʪʠʝ ʚʳʧʫʩʢʘʝʪ ʧʠʪʴʝʚʫʶ ʙʫʪʠʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʠ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ 

ʠʩʧʦʣʴʟʫʝʪ ʚʦʜʫ ʛʦʨʦʜʩʢʠʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʝʪʝʡ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɺʭʦʜʥʦʡ 

ʢʦʥʪʨʦʣʴ ʩʳʨʴʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʚʦʜʠʣʠ ʝʞʝʜʥʝʚʥʦ ʧʦʚʝʨʝʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʆʧʨʝʜʝʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ: ʤʠʥʝʨʘʣʠʟʘʮʠʷ (ʤʛ/ʜʤ3), ʮʚʝʪʥʦʩʪʴ (ʛʨʘʜʫʩ), ʤʫʪʥʦʩʪʴ (ʤʛ/ʜʤ3) ʠ 

ʨʅ (ʝʜʠʥʠʮ). ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

ʇʦʢʘʟʘʪʝʣʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʚ 2019 ï 2020 ʛʦʜʘʭ  

ʀʩʪʦʯʥʠʢʦʤ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʛʦʨʦʜʘ ʄʘʨʠʫʧʦʣʷ ʩʣʫʞʠʪ ʚʦʜʘ ʠʟ ʨʝʢʠ 

ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ (ʖʞʥʦ-ɼʦʥʙʘʩʩʢʠʡ ʚʦʜʦʚʦʜ) ʠ ʉʪʘʨʦ-ʢʨʳʤʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ɺʦʜʘ ʩʤʝʰʠʚʘʝʪʩʷ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʩʪʘʥʮʠʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 3:1 (ʄʷʛʢʠʡ ʠ ʜʨ., 

2007). ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʘʤ, ʦʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ (ʧʦʢʘʟʘʪʝʣʴ 

ʩʫʭʦʡ ʦʩʪʘʪʦʢ) ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 1000 ʤʛ/ʜʤ3 (ɼʉʘʥʇʽʅ 

2.2.4-171-10). ʇʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʥʝ ʚʩʝʛʜʘ 

ʚʳʜʝʨʞʠʚʘʣʦʩʴ ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʧʦʢʘʟʘʪʝʣʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʨʝʚʳʰʘʣ ʥʦʨʤʘʪʠʚ (ʨʠʩ. 1 ʠ 2). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʚʳʰʝʥʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ 

ʠ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʪʘʢ ʠ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ ʙʳʪʦʚʳʝ ʥʫʞʜʳ.  
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ʈʠʩʫʥʦʢ 1 ï ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʟʥʘʯʝʥʠʡ  

çʤʠʥʝʨʘʣʠʟʘʮʠʷè ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʚ 2019 ʛʦʜʫ. 

 

ɺ 2019 ʛʦʜʫ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ 

ʢʦʣʝʙʘʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 933 ʜʦ 1324 ʤʛ/ʜʤ3, ʘ ʩʫʪʦʯʥʳʝ ʦʪ 708 ʜʦ 2060 ʤʛ/ʜʤ3. 

ʆʪʤʝʯʝʥʦ ʪʨʠ ʧʝʨʠʦʜʘ ʧʦʜʘʯʠ ʚʦʜʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ: ʚ ʘʧʨʝʣʝ, ʠʶʥʝ 

ʠ ʩʝʥʪʷʙʨʝ ï ʦʢʪʷʙʨʝ. 

 

ʈʠʩʫʥʦʢ 2 ï ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʟʥʘʯʝʥʠʡ çʤʠʥʝʨʘʣʠʟʘʮʠʷè 

ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʚ 2020 ʛʦʜʫ. 

 

ɺ 2020 ʛʦʜʫ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ 

ʠʟʤʝʥʷʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 806 ʜʦ 1541 ʤʛ/ʜʤ3, ʘ ʩʫʪʦʯʥʳʝ ʦʪ 806 ʜʦ 2232 ʤʛ/ʜʤ3. 

ʆʪʤʝʯʝʥʦ ʜʚʘ ʧʝʨʠʦʜʘ ʧʦʜʘʯʠ ʚʦʜʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ: ʠʶʣʴ ï ʘʚʛʫʩʪ ʠ 

ʜʝʢʘʙʨʴ. 
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ɺ ʪʝʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʣʝʪ, ʧʦʜʘʯʘ ʚ ʛʦʨʦʜ ʙʦʣʝʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ 

ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʠʟ ʉʪʘʨʦ-ʢʨʳʤʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɺ ʩʣʫʯʘʝ ʧʨʝʢʨʘʱʝʥʠʷ 

ʧʦʜʘʯʠ ʚʦʜʳ ʠʟ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ - ʨʝʢʠ ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ (ʚʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ) 

ʟʘʙʦʨ ʠʟ ʉʪʘʨʦ-ʢʨʳʤʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʜʦ 110 ï 140 ʪʳʩ. 

ʤ3/ʩʫʪʢʠ. 

ɺ ʦʩʪʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʙʳʣʘ ʙʣʠʟʢʘ ʢ 

ʥʦʨʤʘʪʠʚʫ (1000 ʤʛ/ʜʤ3) ʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ï ʥʠʞʝ ʝʛʦ (ʨʠʩ. 1 ʠ 2). ʇʦʵʪʦʤʫ, ʚ ʵʪʦ 

ʚʨʝʤʷ ʦʧʨʝʩʥʝʥʠʝ ʚʦʜʳ ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʦ ʦʩʤʦʪʠʯʝʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʳʭʦʜʦʤ ʦʧʨʝʩʥʝʥʥʦʡ ʚʦʜʳ (ʧʝʨʤʝʘʪʘ) 

ï 50%. 

ʇʦʢʘʟʘʪʝʣʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʚ ʉʪʘʨʦ-ʢʨʳʤʩʢʦʤ ʠ ʇʘʚʣʦʧʦʣʴʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʚ 2017 ï 2019 ʛʦʜʘʭ 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʘʢʨʦ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʳ 

ʉʪʘʨʦ-ʂʨʳʤʩʢʦʛʦ ʠ ʇʘʚʣʦʧʦʣʴʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚ 2012 - 2016 ʛʦʜʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʘʢ ʚ ʩʨʝʜʥʠʭ, ʪʘʢ ʠ ʜʠʘʧʘʟʦʥʥʳʭ ʟʥʘʯʝʥʠʷʭ (ʄʦʥʽʥ, 2018).  

ɿʘ ʧʦʩʣʝʜʫʶʱʠʝ ʪʨʠ ʛʦʜʘ ʘʥʘʣʠʟ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ çʩʫʭʦʡ 

ʦʩʪʘʪʦʢè ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʜʠʘʧʘʟʦʥ ʠʭ ʢʦʣʝʙʘʥʠʡ (ʨʠʩ. 3). 

 

ʈʠʩʫʥʦʢ 3 ï ʉʨʝʜʥʝʤʝʩʷʯʥʳʡ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʧʦʢʘʟʘʪʝʣʷ çʉʫʭʦʡ ʦʩʪʘʪʦʢè ʚ ʚʦʜʝ 

ʉʪʘʨʦ-ʢʨʳʤʩʢʦʛʦ ʠ ʇʘʚʣʦʧʦʣʴʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚ 2017 ï 2019 ʛʦʜʘʭ. 

 

ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʉʪʘʨʦ-ʢʨʳʤʩʢʦʛʦ ʠ ʇʘʚʣʦʧʦʣʴʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʤʝʥʷʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ: 2580 - 2920 ʤʛ/ʜʤ3 ʠ 1850 ï 2190 ʤʛ/ʜʤ3 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʇʦ ʧʦʢʘʟʘʪʝʣʶ çʩʫʭʦʡ ʦʩʪʘʪʦʢè ʚʦʜʘ ʇʘʚʣʦʧʦʣʴʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 

ʫʙʝʜʠʪʝʣʴʥʦ, ʙʳʣʘ ʤʝʥʝʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʦʧʨʝʩʥʝʥʠʷ, ʤʦʛʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʝʜʧʦʯʠʪʘʝʤʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ, ʪʘʢ ʠ, ʧʦʩʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʜʦʦʯʠʩʪʢʠ, ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʫʣʫʯʰʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ.  

ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʜʣʷ ʛʦʨʦʜʘ ʩʠʪʫʘʮʠʠ, ʧʨʠʰʣʦ ʚʨʝʤʷ ʦʩʦʟʥʘʪʴ, ʯʪʦ ʚʦʜʘ 

ʧʠʪʴʝʚʘʷ ʠ ʚʦʜʘ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʚʥʦʟʥʘʯʥʦ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʕʪʦ ʜʚʝ ʨʘʟʥʳʭ ʧʦ ʩʪʦʠʤʦʩʪʠ ʠ ʦʙʲʝʤʘʭ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ. 

ɺʦʜʘ ʧʠʪʴʝʚʘʷ ï ʵʪʦ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ (ʜʦ 3ʣ \ ʯʝʣ. \ ʩʫʪʢʠ) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʫʯʘʩʪʚʫʶʱʠʡ ʚʦ ʚʩʝʭ ʢʫʣʠʥʘʨʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʱʠʡ ʥʘ ʥʘʰʝ 

ʟʜʦʨʦʚʴʝ. 

ɺʦʜʘ ʚʦʜʦʧʨʦʚʦʜʥʘʷ ï ʵʪʦ ʧʨʦʜʫʢʪ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (100 ï 

120 ʣ\ ʯʝʣ. \ ʩʫʪʢʠ.), ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʥʘʰʝʡ ʞʠʟʥʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʛʦʨʦʜ ʄʘʨʠʫʧʦʣʴ ʠʤʝʝʪ ʪʨʠ 

ʠʩʪʦʯʥʠʢʘ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʧʦʜʘʯʫ ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʲʸʤʦʚ: ʨʝʢʘ 

ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ (ʖʞʥʦ-ɼʦʥʙʘʩʩʢʠʡ ʚʦʜʦʚʦʜ), ʉʪʘʨʦ-ʂʨʳʤʩʢʦʝ ʠ ʇʘʚʣʦʧʦʣʴʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʋʢʘʟʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʨʝʩʥʦʡ ʚʦʜʳ ʦʪʣʠʯʘʶʪʩʷ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʢʦʪʦʨʘʷ, ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʠʣʴʪʨʦʚʘʣʴʥʳʭ ʩʪʘʥʮʠʷʭ, ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʝ 

ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ.  

ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʦʧʨʝʩʥʝʥʠʝ ʧʦʜʘʶʱʝʡʩʷ ʚ ʛʦʨʦʜ ʚʦʜʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʦʚʦʜʠʪʴ ʚ ʤʝʩʪʘʭ ʝʸ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʧʠʱʝʚʳʝ ʮʝʣʠ, ʧʦʢʘʟʘʪʝʣʴ 

çʤʠʥʝʨʘʣʠʟʘʮʠʷè ʠʣʠ çʩʫʭʦʡ ʦʩʪʘʪʦʢè ʜʣʷ ʦʙʨʘʪʥʦʦʩʤʦʪʠʯʝʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʝʸ (ʬʠʣʴʪʨʘʮʠʶ) ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ. 

ʊʘʢ, ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʨʝʢʠ ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ (ʖʞʥʦ-

ɼʦʥʙʘʩʩʢʠʡ ʚʦʜʦʚʦʜ), ʉʪʘʨʦ-ʂʨʳʤʩʢʦʛʦ ʠ ʇʘʚʣʦʧʦʣʴʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ ʩʦʩʪʘʚʣʷʣʠ: 

806 ï 933 ʤʛ/ʜʤ3, 2580 - 2920 ʤʛ/ʜʤ3 ʠ 1850 ï 2190 ʤʛ/ʜʤ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ʟʥʘʯʠʪ, 

ʯʪʦ ʜʣʷ ʜʦʚʝʜʝʥʠʷ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʚ ʛʦʨʦʜʝ ʄʘʨʠʫʧʦʣʝ ʜʦ ʥʦʨʤʘʪʠʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʡ ʨʝʡʪʠʥʛ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ: 1 - 

ʨʝʢʘ ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ, 2 ï ʇʘʚʣʦʧʦʣʴʩʢʦʝ ʠ 3 - ʉʪʘʨʦ-ʂʨʳʤʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ.  
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ʋɼʂ 504.05/.06  

 

ʇʽʩʥʷ ʃ. ɸ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʥʘʫʢ. ʩʧʽʚʨ 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ʏʫʤʘʯʝʥʢʦ ʉ. ʄ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʥʘʫʢ. ʩʧʽʚʨ.; 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ 

 

ʇʝʪʨʫʭʽʥ ʉ. ʖ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ.  

ɺʽʡʩʴʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʪʘʥʢʦʚʠʭ ʚʽʡʩʴʢ ʅʊʋ çʍʇɯè, ʤ. ʍʘʨʢʽʚ 

 

ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʋɿɸɻɸʃʔʅɽʅʀʍ ɹɸɿʆɺʀʍ ɽʃɽʄɽʅʊɯɺ 

ʊɽʆʈɽʊʀʏʅʀʍ ʊɸ ʇʈɸʂʊʀʏʅʀʍ ʆʉʅʆɺ ʋʇʈɸɺʃɯʅʅʗ 

ɽʂʆʃʆɻɯʏʅʆʖ ɹɽɿʇɽʂʆʖ 

 

çɽʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʽ ʥʝ ʚ ʦʩʪʘʥʥʶ ʯʝʨʛʫ - ʚʽʜ ʧʨʦʮʝʜʫʨʠ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ ʽ ʾʭ 

ʧʨʘʢʪʠʯʥʦʛʦ ʚʪʽʣʝʥʥʷ ʚ ʞʠʪʪʷ. ʑʦʙ ʫʧʨʘʚʣʽʥʩʴʢʝ ʨʽʰʝʥʥʷ ʙʫʣʦ ʜʽʻʚʠʤ ʽ 

ʝʬʝʢʪʠʚʥʠʤ, ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʝʚʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚè [1]. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʫ ʛʘʣʫʟʽ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ 

ʙʝʟʧʝʢʦʶ [1 - 9] ʜʦʟʚʦʣʠʚ ʘʚʪʦʨʘʤ ʜʽʡʪʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʪʝʦʨʽʷ ʪʘ ʧʨʘʢʪʠʢʘ ʦʩʪʘʥʥʴʦʛʦ 

ʜʝʩʷʪʠʣʽʪʪʷ ʤʘʻ ʨʦʟʨʽʟʥʝʥʥʽ ʧʽʜʭʦʜʠ ʜʦ ʩʠʩʪʝʤʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʦʮʽʥʦʢ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʪʘ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʽʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʚ ʋʢʨʘʾʥʽ ʪʘ ʟʘ ʾʾ ʤʝʞʘʤʠ. 

ɿʘʛʘʣʴʥʦ ʚʽʜʦʤʦ, ʱʦ ʪʝʦʨʽʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʷʢ ʩʘʤʦʩʪʽʡʥʘ ʥʘʫʢʦʚʘ ʜʠʩʮʠʧʣʽʥʘ 

ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʟ ʨʦʙʽʪ ɼʞ. ʌʦʥ ʅʝʡʤʘʥʘ (ʘʥʛʣ. John von Neumann) ʽ ʆ. 

ʄʦʨʛʝʥʰʪʝʨʥʘ (ʥʽʤ. Oskar Morgenstern) ʪʘ ʧʨʦʜʫʢʪʠʚʥʦ ʫʜʦʩʢʦʥʘʣʝʥʘ ʚ ʯʘʩʪʠʥʽ ʧʦʰʫʢʫ 

ʧʨʠʥʮʠʧʽʚ ʫʧʨʘʚʣʽʥʥʷ ɸʥʨʽ ʌʘʡʦʣʝʤ (ʬʨ. Henri Fayol), ʱʦ ʻ ʦʜʥʠʤ ʟ ʽʜʝʦʣʦʛʽʚ ʰʢʦʣʠ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɺʠʟʥʘʯʝʥʽ ʥʠʤ ʯʦʪʠʨʥʘʜʮʷʪʴ ʧʨʠʥʮʠʧʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʦʪʨʠʤʘʣʠ ʟʘʛʘʣʴʥʝ ʚʠʟʥʘʥʥʷ ʽ ʟʙʝʨʝʛʣʠ ʩʚʦʶ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦ ʥʘʰʠʭ ʜʥʽʚ, ʪʦʤʫ ʱʦ ʾʭ 

ʧʨʘʚʠʣʴʥʽʩʪʴ ʥʝʦʜʥʦʨʘʟʦʚʦ ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʧʨʘʢʪʠʢʦʶ [1 - 4].  

ɿʘʟʥʘʯʠʤʦ, ʱʦ çʧʨʠʥʮʠʧè ï ʮʝ ʧʦʯʘʪʢʦʚʠʡ ʬʫʥʜʘʤʝʥʪ, ʝʣʝʤʝʥʪʠ ʦʩʥʦʚʠ, 

ʧʽʜˇʨʫʥʪʷ, ʽʜʝʾ, ʢʝʨʽʚʥʽ ʧʨʘʚʠʣʘ, ʷʢʠʤʠ ʩʣʽʜ ʢʝʨʫʚʘʪʠʩʷ ʚ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ.  

ɼʦʨʝʯʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʛʘʣʫʟʽ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ 

ʧʦʢʠ ʱʦ ʥʝʤʘʻ ʧʦʚʥʦʾ ʻʜʥʦʩʪʽ ʤʽʞ ʪʝʦʨʝʪʠʢʘʤʠ ʪʘ ʧʨʘʢʪʠʢʘʤʠ ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ 

https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%9D%D1%96%D0%BC%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D1%83%D0%B7%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
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ʧʨʠʥʮʠʧʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʚ ʪʣʫʤʘʯʝʥʥʽ ʾʭ ʟʤʽʩʪʫ, ʚ ʧʽʜʭʦʜʽ ʜʦ ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ ʾʭ ʚʪʽʣʝʥʥʷ 

ʚ ʞʠʪʪʷ. ʋ ʣʽʪʝʨʘʪʫʨʽ ʟ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʙʘʛʘʪʦ ʘʚʪʦʨʽʚ ʧʦ-ʨʽʟʥʦʤʫ 

ʚʠʟʥʘʯʘʶʪʴ ʩʢʣʘʜ ʽ ʢʽʣʴʢʽʩʪʴ ʧʨʠʥʮʠʧʽʚ [9-15]. ʏʘʩʦʤ ʫ ʩʫʯʘʩʥʦʤʫ çʥʘʫʢʦʚʦʧʦʜʽʙʥʦʤʫ 

ʩʣʝʥʛʫè ʧʨʠʥʮʠʧʘʤʠ ʥʘʟʠʚʘʶʪʴ ʪʝ, ʱʦ ʥʽʷʢ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ 

ʦʩʥʦʚʘʤʠ ʘʙʦ ʧʽʜˇʨʫʥʪʷʤ ʥʽ ʟʘ ʧʦʙʫʜʦʚʦʶ ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʽʥʥʷ, ʥʽ ʟʘ ʜʽʻʟʜʘʪʥʽʩʪʶ ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʇʨʠ ʮʴʦʤʫ ʚ [1] ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʚʠʭʽʜʥʦʶ ʪʦʯʢʦʶ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 

ʥʘʡʟʘʛʘʣʴʥʽʰʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʫʪʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʾʭ ʦʧʠʩʫ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ. ʄʘʪʝʤʘʪʠʯʥʽ 

ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʘʤʝ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʥʘʡʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʰʣʷʭ 

ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʾ ʤʝʪʠ. ɺʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ ʧʠʪʘʥʥʷ çʷʢè, ʘ ʥʝ çʱʦè ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʦʯʽʢʫʚʘʥʦʛʦ ʨʽʰʝʥʥʷ [1, 2, 8, 9, ]. 

ɺʣʘʩʥʠʡ ʥʘʫʢʦʚʠʡ ʜʦʩʚʽʜ ʫ ʧʨʦʚʝʜʝʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʪʘ ʨʦʟʨʦʙʦʢ, ʟʦʢʨʝʤʘ ʚ [11 - 15], ʜʦʟʚʦʣʷʻ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʽ ʙʘʟʦʚʽ 

ʝʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ (ʋɹɽʊʇʋɽɹ), ʱʦ 

ʚʢʣʶʯʘʶʪʴ ʜʝʚôʷʪʴ ʩʠʩʪʝʤʥʦ ʧʦʚôʷʟʘʥʠʭ, ʘʣʝ ʚʽʜʥʦʩʥʦ ʥʝʟʘʣʝʞʥʠʭ ʱʦʜʦ ʩʫʪʽ 

ʧʨʠʥʮʠʧʽʚ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʋɹɽʊʇʋɽɹ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʽʻʨʘʨʭʽʯʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ ʫ ʚʠʛʣʷʜʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʝʥʝʨʛʝʪʠʯʥʠʭ, ʧʨʦʩʪʦʨʦʚʠʭ, ʩʦʮʽʘʣʴʥʠʭ, ʯʘʩʦʚʠʭ ʪʘ ʽʥʰʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʝʪʝʥʮʽʾ ʪʘ ʜʽʻʟʜʘʪʥʦʩʪʽ, ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʱʝ ʧʦʪʨʝʙʫʶʪʴ 

ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʜʦʦʧʨʘʮʶʚʘʥʥʷ. 

ɺ ʪʘʙʣʠʮʽ 1 ʥʘʜʘʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚʠʟʥʘʯʝʥʥʷ ʋɹɽʊʇʋɽɹ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʾʭʥʶ 

ʚʝʨʙʘʣʴʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʪʘ ʩʫʪʴ ʨʦʣʽ ʦʩʦʙʠ, ʱʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ, ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ 

ʟʘʚʜʘʥʴ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ. 

 

ʊʘʙʣʠʮʷ 1 ï ʋʟʘʛʘʣʴʥʝʥʽ ʙʘʟʦʚʽ ʝʣʝʤʝʥʪʠ ʦʩʥʦʚ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʪʘ ʾʭ 

ʪʝʦʨʝʪʠʯʥʝ ʽ ʧʨʘʢʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ɹʘʟʦʚʠʡ 

ʝʣʝʤʝʥʪ  

ɺʝʨʙʘʣʴʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ 

ʧʨʠʥʮʠʧʫ ʱʦ ʨʦʟʢʨʠʚʘʻ 

ʟʤʽʩʪʴ ʪʘ ʨʦʣʴ ʙʘʟʦʚʦʛʦ 

ʝʣʝʤʝʥʪʫ ʚ ʧʨʠʡʥʷʪʪʽ 

ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʣʽ ʋɹɽʊʇʋɽɹ 

ʇʝʨʰʠʡ 

ʝʣʝʤʝʥʪ: 

çʂʦʤʫ ʪʘ ʜʣʷ 

ʯʦʛʦ..è 

ʂʦʤʫ ʪʘ ʜʣʷ ʯʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʙʘʞʘʥʦ ʯʠ ʢʦʨʠʩʥʦ ʘʙʦ ʚʠʛʽʜʥʦ 

ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, 

ʱʦ ʚʽʜʙʫʣʘʩʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʠ 

ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ. 

ɺʠʷʚʣʝʥʥʷ ʦʩʦʙʠ, ʱʦ ʽʥʽʮʽʶʻ ʜʽʾ, ʘʚʪʦʨ, 

ʽʥʽʮʽʘʪʦʨ, ʨʽʚʝʥʴ ʡʦʛʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʦʙʽʟʥʘʥʦʩʪʽ ʪʘ ʘʚʪʦʨʠʪʝʪʥʦʩʪʽ ʱʦʜʦ 

ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ 

ʨʦʟʫʤʽʥʥʷ ʾʾ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʜʽʻʚʦʩʪʽ ʫ 

ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ. ʌʘʢʪʠʯʥʦ ʮʝ ʦʩʦʙʘ, ʱʦ 
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ɹʘʟʦʚʠʡ 

ʝʣʝʤʝʥʪ  

ɺʝʨʙʘʣʴʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ 

ʧʨʠʥʮʠʧʫ ʱʦ ʨʦʟʢʨʠʚʘʻ 

ʟʤʽʩʪʴ ʪʘ ʨʦʣʴ ʙʘʟʦʚʦʛʦ 

ʝʣʝʤʝʥʪʫ ʚ ʧʨʠʡʥʷʪʪʽ 

ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʣʽ ʋɹɽʊʇʋɽɹ 

ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʱʦʜʦ ʜʽʡ ʪʘ 

ʢʦʦʨʜʠʥʫʻ ʾʭ ʚʠʢʦʥʘʥʥʷ ʫ ʯʘʩʽ ʪʘ 

ʧʨʦʩʪʦʨʽ.  

ɼʨʫʛʠʡ 

ʝʣʝʤʝʥʪ: 

çʍʪʦéè 

ʍʪʦ ʨʝʘʣʽʟʫʻ ʯʠ ʟʘʙʝʟʧʝʯʫʻ 

ʨʝʘʣʽʟʘʮʽʶ ʫ ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʫ ʚʠʛʣʷʜʽ 

ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʛʦ ʧʣʘʥʫ ʜʽʡ 

ʯʠ ʟʘʭʦʜʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʚʠʢʦʥʘʚʮʽʚ ʪʘ 

ʩʧʦʩʪʝʨʽʛʘʯʽʚ-ʢʦʥʪʨʦʣʝʨʽʚ ʧʣʘʥʫ ʜʽʡ 

ʪʘ ʨʽʚʥʽʚ ʾʭ ʧʦʚʥʦʚʘʞʝʥʴ, 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʬʘʭʦʚʦʛʦ ʜʦʩʚʽʜʫ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʧʣʘʥʫ ʜʽʡ ʱʦʜʦ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʊʨʝʪʽʡ ʝʣʝʤʝʥʪ: 

çʑʦéè 

ʑʦ ʥʝʦʙʭʽʜʥʦ ʪʘ 

ʜʦʩʪʘʪʥʴʦ ʟʨʦʙʠʪʠ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʪʦʛʦ ʯʠ 

ʽʥʰʦʛʦ ʟʘʚʜʘʥʥʷ ʚ ʨʝʘʣʽʟʘʮʽʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

ɼʝʢʦʤʧʦʟʠʮʽʷ ʩʠʪʫʘʮʽʾ ʪʘ ʾʾ ʥʘʩʣʽʜʢʽʚ ʟ 

ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʪʘ 

ʜʦʩʪʘʪʥʴʦʛʦ ʧʝʨʝʣʽʢʫ ʟʘʚʜʘʥʴ ʜʦ 

ʧʣʘʥʫ ʜʽʡ. ʉʠʥʪʝʟ ʟʘʚʜʘʥʴ ʫ ʯʽʪʢʠʡ ʧʣʘʥ 

ʜʽʡ.  

ʏʝʪʚʝʨʪʠʡ 

ʝʣʝʤʝʥʪ: 

çɼʝéè 

ɼʝ ʫ ʧʨʦʩʪʦʨʽ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʧʣʘʥ ʜʽʡ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʞ ʧʨʦʩʪʦʨʫ (ʪʝʨʠʪʦʨʽʾ) 

ʱʦ ʬʦʨʤʫʻ ʫʤʦʚʠ, ʬʘʢʪʦʨʠ ʪʘ ʤʦʞʣʠʚʽ 

ʥʘʩʣʽʜʢʠ ʱʦʜʦ ʩʠʪʫʘʮʽʾ ʪʘ ʚʠʟʥʘʯʘʻ 

ʤʽʩʮʝ ʨʝʘʣʽʟʘʮʽʾ ʧʣʘʥʫ ʜʽʡ. 

ʇôʷʪʠʡ ʝʣʝʤʝʥʪ: 

çʂʦʣʠéè 

ʂʦʣʠ ʫ ʯʘʩʽ ʨʝʘʣʽʟʫʻʪʴʩʷ, 

ʨʝʘʣʽʟʫʚʘʚʩʷ ʯʠ ʤʦʞʝ 

ʨʝʘʣʽʟʫʚʘʪʠʩʷ ʧʣʘʥ ʜʽʡ. 

ʉʚʦʻʯʘʩʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʝʨʝʜʙʘʯʝʥʠʭ 

ʟʘʚʜʘʥʴ ʧʣʘʥʦʤ ʜʽʡ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ. 

ʐʦʩʪʠʡ 

ʝʣʝʤʝʥʪ: 

çʉʢʽʣʴʢʠéè 

ʉʢʽʣʴʢʠ ʨʝʩʫʨʩʽʚ, ʩʠʣ ʪʘ 

ʟʘʩʦʙʽʚ ʥʝʦʙʭʽʜʥʦ ʽ ʜʦʩʪʘʪʥʴʦ 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʣʘʥʫ ʜʽʡ ʱʦʜʦ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

ɺʠʙʽʨ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʽ ʜʦʩʪʘʪʥʽʭ ʩʠʣ 

ʪʘ ʟʘʩʦʙʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʣʘʥʫ ʜʽʡ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ, ʚʢʣʶʯʘʶʯʠ 

ʽʥʬʦʨʤʘʮʽʡʥʽ, ʬʽʥʘʥʩʦʚʽ, ʪʝʭʥʽʯʥʽ, 

ʬʘʭʦʚʽ ʪʦʱʦ.  

ʉʴʦʤʠʡ 

ʝʣʝʤʝʥʪ: 

çʗʢéè 

ʗʢ ʩʘʤʝ (ʋ ʷʢʠʡ ʩʧʦʩʽʙ) ʫ 

ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ ʧʦʚ'ʷʟʘʥʽ ʫ 

ʧʣʘʥʽ ʜʽʡ ʨʝʘʣʽʟʘʮʽʷ ʝʣʝʤʝʥʪʽʚ 

ʟ ʧʝʨʰʦʛʦ ʧʦ ʰʦʩʪʠʡ.  

ɺʠʙʽʨ ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ ʜʝʪʘʣʴʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ ʜʽʡ ʯʠ ʚʟʘʻʤʦʜʽʡ ʤʽʞ 

ʝʣʝʤʝʥʪʘʤʠ ʚʽʜ ʧʝʨʰʦʛʦ ʜʦ ʰʦʩʪʦʛʦ 

ʚʢʣʶʯʥʦ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʧʣʘʥʫ ʜʽʡ 

ʚʽʜʧʦʚʽʜʥʦ ʩʠʪʫʘʮʽʾ. 
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ɹʘʟʦʚʠʡ 

ʝʣʝʤʝʥʪ  

ɺʝʨʙʘʣʴʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ 

ʧʨʠʥʮʠʧʫ ʱʦ ʨʦʟʢʨʠʚʘʻ 

ʟʤʽʩʪʴ ʪʘ ʨʦʣʴ ʙʘʟʦʚʦʛʦ 

ʝʣʝʤʝʥʪʫ ʚ ʧʨʠʡʥʷʪʪʽ 

ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʣʽ ʋɹɽʊʇʋɽɹ 

ɺʦʩʴʤʠʡ 

ʝʣʝʤʝʥʪ: 

çʏʠ ʻ ʙʘʞʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪéè 

ʏʠ ʜʦʩʷʛʘʻʪʴʩʷ ʙʘʞʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʭʦʯʘ ʙ 

ʦʜʥʦʨʘʟʦʚʦ. ʑʦ ʥʝʦʙʭʽʜʥʦ 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʣʘʥʫ ʜʽʡ. 

ʂʦʥʪʨʦʣʴ ʜʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʧʣʘʥʫ ʜʽʡ ʫ 

ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ. ʏʘʩʪʦ ʬʫʥʢʮʽʾ 

ʢʦʥʪʨʦʣʶ ʚʠʢʦʥʫʶʪʴ ʘʢʪʠʚʽʩʪʠ-ʬʘʭʽʚʮʽ ʟ 

ʙʦʢʫ ʟʘʮʽʢʘʚʣʝʥʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. 

ɼʝʚôʷʪʠʡ 

ʝʣʝʤʝʥʪ: 

 çʏʠ 

ʤʦʞʣʠʚʠʡ 

ʩʪʽʡʢʠʡ 

ʨʝʟʫʣʴʪʘʪéè 

ʏʠ ʤʦʞʣʠʚʠʡ ʩʪʽʡʢʠʡ 

ʨʝʟʫʣʴʪʘʪ ʫ ʧʨʦʩʪʦʨʽ ʽ ʯʘʩʽ 

ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʧʣʘʥʫ ʜʽʡ. ʗʢʽ 

ʫʤʦʚʠ ʻ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ 

ʩʪʽʡʢʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʣʘʥʫ ʜʽʡ ʫ 

ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ. 

ʂʦʥʪʨʦʣʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʪʨʠʤʘʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʪʘ ʜʦʩʪʘʪʥʽʭ ʫʤʦʚ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʧʣʘʥʫ ʜʽʡ ʫ ʯʘʩʽ 

ʪʘ ʧʨʦʩʪʦʨʽ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʟʥʘʯʝʥʽ ʦʙˇʨʫʥʪʦʚʘʥʽ ʫʟʘʛʘʣʴʥʝʥʽ ʙʘʟʦʚʽ ʝʣʝʤʝʥʪʠ ʪʝʦʨʝʪʠʯʥʠʭ 

ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʦʩʥʦʚ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʻ ʥʝʜʦʭʽʜʥʠʤʠ ʪʘ ʜʦʩʪʘʪʥʽʤʠ 

ʩʢʣʘʜʦʚʠʤʠ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ ʽ ʨʦʟʨʦʙʢʠ ʟʘʚʜʘʥʴ ʦʮʽʥʢʠ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʣʘʥʫ ʜʽʡ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʾʭ 

ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ.  
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ʦʙôʻʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ, ʘ ʡ ʾʾ ʟʘʙʨʫʜʥʝʥʥʷ. ʇʝʨʝʚʠʱʝʥʥʷ ʟʥʘʯʝʥʴ 

ʛʨʘʥʠʯʥʦʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (ɻɼʂ) ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʩʪʘʥʦʚʠʪʴ 

ʝʢʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ, ʘʢʪʫʘʣʴʥʠʤʠ ʩʪʘʶʪʴ ʧʠʪʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

ï ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʫʥʘʩʣʽʜʦʢ ʥʘʷʚʥʦʩʪʽ ʫ ʚʦʜʽ ʰʢʽʜʣʠʚʠʭ 

(ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ) ʨʝʯʦʚʠʥ ʧʦʥʘʜ ɻɼʂ.  

ɿʦʥʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʨʽʜʠʥʘʤʠ, 

ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʦʙʫʪʦʚʠʤʠ, ʚʠʨʦʙʥʠʯʠʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʧʨʦʭʦʜʠʪʴ 

ʪʨʠ ʩʪʘʜʽʾ ʬʦʨʤʫʚʘʥʥʷ [1, 2]. ʈʘʜʽʫʩ ʟʦʥʠ ʨʦʟʧʣʠʚʘʥʥʷ ʣʝʛʢʦʾ ʨʽʜʢʦʾ ʬʨʘʢʮʽʾ ʧʦ ʧʦʚʝʨʭʥʽ 

ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʟʥʘʯʘʻʪʴʩʷ: 

ï ʧʝʨʰʦʶ ʩʪʘʜʽʻʶ (ʛʨʘʚʽʪʘʮʽʡʥʦ-ʽʥʝʨʮʽʡʥʦʶ), ʢʦʣʠ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʩʠʣʠ ʪʷʞʽʥʥʷ ʽ ʽʥʝʨʮʽʾ, 
1r  (ʤ) ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (1): 

 

( )4/12
11 dÖÖÖÖ= tVgCr ,     (1) 

 

ï ʜʨʫʛʦʶ ʩʪʘʜʽʻʶ (ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʽ ʚôʷʟʢʦʩʪʽ), ʢʦʣʠ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʶʪʴ ʩʠʣʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʪʘ ʚôʷʟʢʦʩʪʽ, 
2r  (ʤ) ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (2): 

 

4/1

2

32
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ö
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õ

æ
æ
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Ö
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s
,      (2) 

 

ï ʪʨʝʪʴʦʶ ʩʪʘʜʽʻʶ (ʛʨʘʚʽʪʘʮʽʡʥʦ-ʚôʷʟʢʦʶ), ʢʦʣʠ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʩʠʣʠ ʪʷʞʽʥʥʷ ʪʘ ʚôʷʟʢʦʩʪʽ, 3r  (ʤ) ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (2): 
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12/1

4/13/16/1

33
s

d tVg
Cr

Ö
= ,     (3) 

 

ʜʝ 
1C , 

2C , 3C  ï ʙʝʟʨʦʟʤʽʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʠʥʘʤʽʯʥʦʛʦ ʦʧʦʨʫ ʚʦʜʠ;  

g  ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, ʤ/ʩ2; v  ï ʢʦʝʬʽʮʽʻʥʪ ʢʽʥʝʤʘʪʠʯʥʦʾ ʚôʷʟʢʦʩʪʽ ʚʦʜʠ 

(ʤ2/ʩ); t  ï ʯʘʩ ʚʽʜ ʧʦʯʘʪʢʫ ʨʦʟʪʽʢʘʥʥʷ (ʩ); V  ï ʦʙôʻʤ ʨʽʜʢʦʾ ʬʨʘʢʮʽʾ (ʤ3); ( ) ww rrrd /-=   

(ʜʝ wr  ï ʱʽʣʴʥʽʩʪʴ ʚʦʜʠ (ʢʛ/ʤ3); r ï ʱʽʣʴʥʽʩʪʴ ʣʝʛʢʦʾ ʨʽʜʢʦʾ ʬʨʘʢʮʽʾ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʟʘʙʨʫʜʥʶʚʘʯʘ (ʢʛ/ʤ3); s ï ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʧʣʽʚʢʠ (ʅ/ʤ). 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʯʘʩʦʚʦʾ ʟʘʣʝʞʥʦʩʪʽ ʨʘʜʽʫʩʽʚ ʟʦʥ 

ʨʦʟʧʣʠʚʘʥʥʷ ʣʝʛʢʦʾ ʨʽʜʢʦʾ ʬʨʘʢʮʽʾ ʟʘʙʨʫʜʥʶʚʘʯʘ ʟ ʱʽʣʴʥʽʩʪʶ 800ºr  ʢʛ/ʤ3, ʦʙôʻʤʦʤ 

1=V  ʤ3, 3=V  ʤ3 ʪʘ 30=V  ʤ3, ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʽʥʝʤʘʪʠʯʥʦʾ ʚôʷʟʢʦʩʪʽ 610-=v  ʤ2/ʩ ʪʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʧʣʽʚʢʠ 04,0=s  ʅ/ʤ (ʪʘʙʣʠʮʷ 1).  

ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʩʪʘʜʽʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʽ ʚôʷʟʢʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰʠʤ ʨʘʜʽʫʩʦʤ ʧʦʰʠʨʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʧʦ ʧʦʚʝʨʭʥʽ 

ʚʦʜʦʡʤ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʦʙôʻʤʫ ʟʘʙʨʫʜʥʶʚʘʯʘ ï ʥʘʙʠʨʘʻ ʟʥʘʯʝʥʥʷ ʛʨʘʚʽʪʘʮʽʡʥʦ-

ʽʥʝʨʮʽʡʥʘ ʩʪʘʜʽʷ. ʈʦʟʧʣʠʚʘʥʥʶ ʧʝʨʝʰʢʦʜʞʘʻ ʩʠʣʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ, ʷʢʘ 

ʥʘʡʩʠʣʴʥʽʰʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʦʙôʻʤʘʭ ʨʦʟʣʠʚʫ, ʽ ʩʠʣʘ ʪʝʨʪʷ.  

 

ʊʘʙʣʠʮʷ 1 ï ʏʘʩʦʚʘ ʟʘʣʝʞʥʽʩʪʴ ʨʘʜʽʫʩʽʚ ʟʦʥ ʨʦʟʧʣʠʚʘʥʥʷ ʣʝʛʢʦʾ ʨʽʜʢʦʾ ʬʨʘʢʮʽʾ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ ʧʦ ʧʦʚʝʨʭʥʽ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

t, ʩ 103 3Ā103 104 3Ā104 105 3Ā105 106 

1=V  ʤ3 

1r, ʤ 37,6 65,2 119 206 376 652 1190 

2r , ʤ 90,7 206,7 510 1163 2868 65,37 16128 

3r , ʤ 7,8 10,3 13,9 18,2 24,6 32,4 43,8 

3=V  ʤ3 

1r, ʤ 49,5 85,7 157 271 495 858 15,65 

2r , ʤ 90,7 206,7 510 1163 2868 65,37 16128 

3r , ʤ 11,2 14,8 20,0 26,2 35,4 46,7 63,1 

30=V  ʤ3 

1r, ʤ 87,8 152 278 481 878 1523 2783 

2r , ʤ 90,7 206,7 510 1163 2868 65,37 16128 

3r , ʤ 24,3 32,0 43,2 56,6 76,5 100,8 136,2 
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ʈʦʟʛʣʷʥʝʤʦ ʻʜʠʥʦʨʘʟʦʚʠʡ ʚʠʢʠʜ ʦʙôʻʤʦʤ V  (ʤ3). ʏʝʨʝʟ ʪʝ, ʱʦ ʱʽʣʴʥʽʩʪʴ ʨʽʜʢʦʾ 

ʬʨʘʢʮʽʾ ʟʘʙʨʫʜʥʶʚʘʯʘ r ʤʝʥʰʝ ʱʽʣʴʥʦʩʪʽ ʚʦʜʠ wr  ʯʘʩʪʠʥʘ ʦʙôʻʤʫ ʨʽʜʠʥʠ VD  ʚʠʩʦʪʦʶ 

hD  ʩʧʦʯʘʪʢʫ ʧʽʜʥʦʩʠʪʴʩʷ ʥʘʜ ʚʦʜʦʶ. ʇʨʠ ʨʽʚʥʦʩʪʽ ʩʠʣʠ ʪʷʞʽʥʥʷ ʨʽʜʠʥʠ ʚʠʰʪʦʚʭʫʚʘʣʴʥʽʡ 

ʩʠʣʽ ɸʨʭʽʤʝʜʘ ʩʣʽʜʫʻ, ʱʦ 
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-=D 1 .     (4) 

 

ʇʨʠ ʮʴʦʤʫ ʮʝʥʪʨ ʚʘʛʠ ʦʙôʻʤʫ ʨʽʜʢʦʾ ʣʝʛʢʦʾ ʬʨʘʢʮʽʾ ʟʘʙʨʫʜʥʶʚʘʯʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʛʣʠʙʠʥʽ hhh D-= 2/1
, ʜʝ SVh /= , ʪʦʜʽ SVSVh // d=D=D , ʜʝ S  ï ʥʠʞʥʷ ʯʘʩʪʠʥʘ 

ʦʙôʻʤʫ. ʉʠʣʘ ɸʨʭʽʤʝʜʘ ʥʘʜʘʻ ʦʙôʻʤʫ ʣʝʛʢʦʾ ʬʨʘʢʮʽʾ ʧʦʪʝʥʮʽʡʥʫ ʝʥʝʨʛʽʶ: 
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ʇʨʠ 3/2VS= , ʜʝ 3,02/11 =-= dd , ʤʘʻʤʦ: 

 

1
3/4 dr gVE = ,     (7) 

 

ʉʠʣʘ ʪʝʨʪʷ F (ʅ/ʤ2), ʱʦ ʫʧʦʚʽʣʴʥʶʻ ʨʫʭ, ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (8): 

 

dh

d
SF
u

h= ,      (8) 

 

ʜʝ vrh=  ï ʢʦʝʬʽʮʽʻʥʪ ʜʠʥʘʤʽʯʥʦʾ ʚôʷʟʢʦʩʪʽ, 2rS p=  ï ʧʣʦʱʘ ʧʣʷʤʠ ʣʝʛʢʦʾ ʬʨʘʢʮʽʾ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ ʨʘʜʽʫʩʦʤ r , u ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʨʦʟʪʽʢʘʥʥʷ, h  

ï ʚʝʨʪʠʢʘʣʴʥʘ ʢʦʦʨʜʠʥʘʪʘ. ɺʨʘʭʫʻʤʦ, ʱʦ 
dh

dr

dr

d

dh

d uu
= , ʪʦʜʽ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʦʙôʻʤʫ 

consthrV == 2p  ʦʪʨʠʤʘʻʤʦ, ʱʦ 
V

r

h

r

dh

dr

22

3p
-=-= . 

ʈʦʙʦʪʘ ʩʠʣʠ ʪʝʨʪʷ ʦʧʠʩʫʻʪʴʩʷ ʚʠʨʘʟʦʤ (9): 
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ñ == ,     (9) 

 

ʜʝ mr  ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʘʜʽʫʩ ʟʦʥʠ ʨʦʟʧʣʠʚʘʥʥʷ ʣʝʛʢʦʾ ʬʨʘʢʮʽʾ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʟʘʙʨʫʜʥʶʚʘʯʘ, ʱʦ ʦʙʤʝʞʫʻʪʴʩʷ ʩʠʣʦʶ ʪʝʨʪʷ.  

ʇʨʠʨʽʚʥʶʶʯʠ ʚʠʨʘʟ (7) ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ (9) ʦʪʨʠʤʘʻʤʦ: 

 

V
v

g

b

E
rS mm 43/2

1
3/1

2

243

2562

d

d

ph
p === , 

 

V
v

g

b

E
rm 3/2

1
3/1

2 39

82 d

hdph
== .    (10) 

 

ʄʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʨʽʜʠʥʥʦʾ ʧʣʽʚʢʠ ʧʨʠ ʮʴʦʤʫ 
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ʈʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʽ ʣʠʰʝ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʩʠʣ, 

ʚʠʢʣʠʢʘʥʠʭ ʚʽʪʨʦʤ, ʪʝʯʽʷʤʠ, ʧʦʚʝʨʭʥʝʚʠʤʠ ʭʚʠʣʷʤʠ ʽ ʪʫʨʙʫʣʝʥʪʥʦʾ ʜʠʬʫʟʽʾ.  

ʈʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʟ ʾʭ ʦʯʠʱʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ. ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʨʽʰʫʻ 

ʟʘʜʘʯʽ ʟ ʨʝʻʩʪʨʘʮʽʾ ʥʘʷʚʥʦʩʪʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʜʦʤʽʰʦʢ, ʚʠʤʽʨʶʚʘʥʥʷ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ, 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʚʠʟʥʘʯʝʥʥʷ ʤʝʞ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʦʰʠʨʝʥʥʷ [3].  

ʉʴʦʛʦʜʥʽ ʪʨʘʜʠʮʽʡʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʫʯʥʠʡ ʚʽʜʙʽʨ ʧʨʦʙ [4], ʚʠʤʽʨʶʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʚʽʜʧʦʚʽʜʥʠʡ ʟʙʽʨ ʪʘ ʧʦʜʘʣʴʰʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ. ɸʣʝ ʧʨʠ 

ʮʴʦʤʫ ʚʽʜʩʫʪʥʷ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʪʘ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʚ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʚʘʞʣʠʚʦ 

ʚ ʫʤʦʚʘʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɼʠʩʪʘʥʮʽʡʥʽ ʟʘʩʦʙʠ, ʘ ʩʘʤʝ ʣʽʜʘʨʠ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ, ʜʦʩʪʦʚʽʨʥʽʩʪʴ, 

ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʪʘ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʚ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ [5,6]. ʃʽʜʘʨʠ, 

ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʛʥʘʣʽʚ ʢʦʤʙʽʥʘʮʽʡʥʦʛʦ ʨʦʟʩʽʶʚʘʥʥʷ ʚʦʜʠ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʚʽʜ 

ʣʘʟʝʨʥʦʛʦ ʧʨʦʤʝʥʷ ʫ ʚʦʜʥʽʡ ʪʦʚʱʽ ʧʽʜ ʧʣʽʚʢʦʶ ʥʝʙʝʟʧʝʯʥʦʾ ʟʦʥʠ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 
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ʚʠʟʥʘʯʘʪʠ ʥʝ ʪʽʣʴʢʠ ʚʠʜ ʟʘʙʨʫʜʥʶʚʘʯʘ, ʘʣʝ ʡ ʤʘʩʰʪʘʙʠ ʟʘʙʨʫʜʥʝʥʥʷ ï ʪʦʚʱʠʥʫ ʧʣʽʚʢʠ 

ʟʘʙʨʫʜʥʶʚʘʯʘ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʬʦʨʤʫʚʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʦʧʠʩʫ 

ʤʘʩʰʪʘʙʽʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʚ ʩʠʩʪʝʤʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʣʶʜʠʥʠ 

ʦʢʨʝʤʦ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʮʽʥʢʫ ʧʦʚʝʨʭʥʝʚʠʭ ʟʘʙʨʫʜʥʝʥʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʠʩʪʘʥʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ï ʣʽʜʘʨʽʚ, ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʧʨʘʢʪʠʯʥʠʤʠ. 
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ʤ. ʍʘʨʢʽʚ 

 

ʈɸɼɯʆʇʆɻʃʀʅɸʖʏɯ ʉʂʃʆʂɽʈɸʄɯʏʅɯ ʄɸʊɽʈɯɸʃʀ ɼʃʗ ɿɸʍʀʉʊʋ ɺɯɼ 

ɽʃɽʂʊʈʆʄɸɻʅɯʊʅʆɻʆ ɺʀʇʈʆʄɯʅʖɺɸʅʅʗ 

 

ɺʩʪʫʧ  

ɿ ʨʦʟʚʠʪʢʦʤ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ ʧʦʨʷʜ ʟ ʧʨʠʨʦʜʥʠʤ ʛʝʦʤʘʛʥʽʪʥʠʤ ʬʦʥʦʤ ʧʦʩʠʣʠʚʩʷ 

ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʇʦʪʫʞʥʽ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʚʠʩʦʢʦʾ 

ʽ ʥʘʜʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ, ʯʠʩʣʝʥʥʽ ʨʘʜʽʦ-  ̔ ʪʝʣʝʩʪʘʥʮʽʾ, ʢʦʩʤʽʯʥʽ ʩʪʘʥʮʽʾ ʩʫʧʫʪʥʠʢʦʚʦʛʦ 

ʟʚ'ʷʟʢʫ ʚʠʢʣʠʢʘʶʪʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿʘ ʦʩʪʘʥʥʽ 50-60 ʨʦʢʽʚ ʩʬʦʨʤʫʚʘʚʩʷ ʬʘʢʪʦʨ ʜʦʚʢʽʣʣʷ ï ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʩʤʦʛ 

ʘʙʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʦʣʷ (ɽʄʇ) ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [1]. ɽʄʇ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ï ʮʝ ʨʘʜʽʦ- ʪʘ ʪʝʣʝʩʪʘʥʮʽʾ, ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ, ʨʘʜʽʦʣʦʢʘʮʽʡʥʽ ʫʩʪʘʥʦʚʢʠ, 

ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʽ ʘʧʘʨʘʪʠ, ʝʣʝʢʪʨʦʧʣʠʪʠ, ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʯʽ, ʭʦʣʦʜʠʣʴʥʠʢʠ, 

ʪʝʣʝʚʽʟʦʨʠ, ʪʦʱʦ. ɺʠʧʨʦʤʽʥʶʚʘʥʝ ʥʠʤʠ ʧʦʣʝ ʨʽʟʥʠʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ 

ʤʦʜʝʣʝʡ ï ʯʠʤ ʚʠʱʝ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʣʘʜʫ, ʪʠʤ ʙʽʣʴʰʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ 

ʥʠʤ. ɼʽʘʧʘʟʦʥ ʯʘʩʪʦʪ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʦʣʠʚʘʥʴ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ 

ʩʬʝʨʘʭ ï ʚʽʜ ʜʝʩʷʪʢʽʚ ʛʝʨʮ (ʧʨʦʤʠʩʣʦʚʘ ʯʘʩʪʦʪʘ) ʜʦ 1014 ɻʮ, ʜʞʝʨʝʣʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʚ ʪʘʢʦʤʫ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʝʨʝʜʥʽʤʠ ʧʦʪʫʞʥʦʩʪʷʤʠ ï ʚʽʜ 106 ʜʦ 10-

2 ɺʪ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ - ʚʘʞʣʠʚʦʶ ʝʢʦʣʦʛʦ-ʩʦʮ̔ʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʟʥʠʞʝʥʥʷ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ɽʄɺ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ 

ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ. 

ɸʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ 

ʆʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʻ ʩʪʚʦʨʝʥʥʷ 

ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʽ ʢʦʤʧʦʟʠʪʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʦʚʠʭ ʾʭ ʤʘʪʝʨʽʘʣʽʚ 

ʽ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ, ʤʦʞʫʪʴ ʷʢ ʚʽʜʦʙʨʘʞʘʪʠ ʽ ʧʨʦʧʫʩʢʘʪʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

(ɽʄɺ), ʪʘʢ ʽ ʧʦʛʣʠʥʘʪʠ ʡʦʛʦ. ɿʜʘʪʥʽʩʪʴ ʪʘʢʠʭ ʩʝʨʝʜʦʚʠʱ ʜʦ ʚʽʜʙʠʪʪʷ ʽ ʧʦʛʣʠʥʘʥʥʷ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ (ɽʄʍ) ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʢʨʘʥʫʶʯʠʭ  ʽ 

ʧʦʛʣʠʥʘʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ ʨʘʜʽʦʧʦʛʣʠʥʘʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʈʇʄ). ɿʜʘʪʥʽʩʪʴ ʜʦ 
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ʧʦʛʣʠʥʘʥʥʷ ʘʙʦ ʧʨʦʧʫʩʢʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʝʥʝʨʛʽʾ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʥʘʛʨʽʚʫ ʩʝʨʝʜʦʚʠʱ, ʱʦ ʧʦʛʣʠʥʘʶʪʴ ɽʄɺ ʽ ʟʥʘʭʦʜʷʪʴʩʷ ʟʘ ʽʥʰʠʤʠ 

ʰʘʨʘʤʠ, ʷʢʽ ʧʨʦʧʫʩʢʘʶʪʴ ɽʄɺ. ʋ ʧʨʦʮʝʩʽ ʧʦʛʣʠʥʘʥʥʷ ʩʝʨʝʜʦʚʠʱʝ ʤʦʞʝ ʥʘʛʨʽʚʘʪʠʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʝʥʝʨʛʽʾ ʚ ʪʝʧʣʦʚʫ. ʈʇʄ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚʩʝʨʝʜʠʥʽ ʝʢʨʘʥʫʶʯʠʭ ʦʙ'ʻʢʪʽʚ ʜʦ ʟʘʜʘʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʙʠʪʦʛʦ ʅɺʏ-ʩʠʛʥʘʣʫ. 

ɼʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ ʅɺʏ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʝʨʝʚʘʞʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ ʟ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʫʷʚʥʠʭ ʯʘʩʪʠʥ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʪʘ 

ʤʘʛʥʽʪʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʩʣʘʙʢʦ ʚʽʜʙʠʚʘʶʯʠʭ ʧʦʛʣʠʥʘʯʽʚ ʤʦʞʫʪʴ ʪʘʢʦʞ 

ʟʥʘʜʦʙʠʪʠʩʷ ʤʘʪʝʨʽʘʣʠ ʟ ʤʘʣʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʤʘʛʥʽʪʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ 

ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ ʽʤʧʝʜʘʥʩʫ ʚʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʰʘʨʫ ʧʦʛʣʠʥʘʯʘ ʉʪʚʦʨʝʥʥʷ 

ʩʫʯʘʩʥʠʭ ʈʇʄ ʽʟ ʟʘʜʘʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʟʦʢʨʝʤʘ ʟ ʤʘʣʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʽʜʙʠʪʪʷ, 

ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʐʠʨʦʢʦʩʤʫʛʦʚʽ ʈʇʄ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʧʦʢʨʠʪʪʽʚ ʟ 

ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɿʘ ʧʨʠʥʮʠʧʦʤ ʜʽʾ ʚʦʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʢʽʣʴʢʘ ʛʨʫʧ: 

¶ ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʽ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʪʝʨʬʝʨʝʥʮʽʶ ʧʘʜʘʶʯʠʭ ʚʽʜʙʠʪʠʭ 

ʭʚʠʣʴ; 

¶ ʨʦʟʩʽʶʶʯʽ, ʚ ʷʢʠʭ ʚʽʜʙʠʪʘ ʭʚʠʣʷ ʨʦʟʩʽʶʻʪʴʩʷ ʫ ʚʩʽʭ ʥʘʧʨʷʤʢʘʭ; 

¶ ʧʦʛʣʠʥʘʶʯʽ, ʚ ʷʢʠʭ ʝʥʝʨʛʽʷ ʧʘʜʘʶʯʦʾ ʭʚʠʣʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʪʝʧʣʦʚʫ, ʟʘ 

ʨʘʭʫʥʦʢ ʜʽʾ ʝʣʝʢʪʨʠʯʥʠʭ  ̔ʤʘʛʥʽʪʥʠʭ ʚʪʨʘʪ ʤʘʪʝʨʽʘʣʫ; 

¶ ʢʦʤʙʽʥʦʚʘʥʽ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʨʽʟʥʽ ʧʨʠʥʮʠʧʠ ʜʽʾ ʫ ʚʦʜʥʦʤʫ ʧʦʛʣʠʥʘʯʽ 

ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦʩʤʫʛʦʚʠʤʠ ʻ ʧʦʛʣʠʥʘʯʽ ʤʘʪʝʨʽʘʣʠ ʟ ʢʦʤʙʽʥʦʚʘʥʠʤ ʧʨʠʥʮʠʧʦʤ 

ʜʽʾ. ʐʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʨʦʙʦʯʠʭ ʯʘʩʪʦʪ ʤʘʶʪʴ ʧʦʛʣʠʥʘʯʽ ʟ ʢʦʤʧʦʟʠʪʽʚ ʟ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʤʠ ʚʦʣʦʢʥʘʤʠ. ʅʘ ʦʩʥʦʚʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʭ ʚʦʣʦʢʦʥ ʚ 

ʩʫʤʽʰʽ ʟ ʬʝʨʠʪʘʤʠ ʨʦʟʨʦʙʣʝʥʽ ʦʜʥʦʰʘʨʦʚʽ ʨʘʜʽʦʧʦʛʣʠʥʘʶʯʽ ʧʦʢʨʠʪʪʷ. ɹʘʛʘʪʦʰʘʨʦʚʽ 

ʧʦʛʣʠʥʘʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʝʨʠʪʽʚ ʘʙʦ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʘʶʪʴ ʜʫʞʝ ʰʠʨʦʢʫ 

ʩʤʫʛʫ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ ʜʦʩʠʪʴ ʤʘʣʦʤʫ ʢʦʝʬʽʮʽʻʥʪʽ ʚʽʜʦʙʨʘʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʪʨʠʰʘʨʦʚʠʡ ʧʦʛʣʠʥʘʯ  ʟʘʙʝʟʧʝʯʫʻ K <-10 ʜɹ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ 5-40 ɻɻʮ ʧʨʠ ʪʦʚʱʠʥʽ 2 

ʤʤ. ɼʘʥʠʡ ʤʘʪʝʨʽʘʣ ʚʠʢʦʥʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʚʦʣʦʢʦʥ, ʥʘʧʦʚʥʝʥʠʭ ʢʘʨʙʦʥʽʣʴʥʠʤ ʟʘʣʽʟʦʤ. 

ʁʦʛʦ ʰʠʨʦʢʦʩʤʫʛʦʚʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʣʘʚʥʦʶ ʟʤʽʥʦʶ ʢʦʤʧʣʝʢʩʥʠʭ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʪʘ 

ʤʘʛʥʽʪʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʟʘ ʪʦʚʱʠʥʦʶ ʧʦʛʣʠʥʘʯʘ. ʗʢʱʦ ʟʙʽʣʴʰʫʚʘʪʠ ʯʠʩʣʦ ʰʘʨʽʚ ʧʨʠ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʦʟʰʠʨʝʥʥʽ ʜʽʘʧʘʟʦʥʫ, ʪʦ ʟʘ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʘʛʘʪʦʰʘʨʦʚʽ 

ʧʦʛʣʠʥʘʯʽ ʙʫʜʫʪʴ ʙʣʠʟʴʢʽ ʜʦ ʧʦʛʣʠʥʘʯʽʚ ʛʨʘʜʽʻʥʪʥʦʛʦ ʪʠʧʫ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʦʩʪʫʧʦʚʘ ʟʤʽʥʘ ʚʽʜ ʚʠʩʦʢʦʛʦ ʦʧʦʨʫ ʽ ʥʠʟʴʢʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʚʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘ ʟʦʚʥʽʰʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʦʛʣʠʥʘʯʘ ʜʦ ʙʽʣʴʰ ʥʠʟʴʢʦʤʫ ʦʧʦʨʫ  ̔ ʙʽʣʴʰ ʚʠʩʦʢʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʡʦʛʦ 
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ʪʠʣʴʥʦʤʫ ʙʦʮʽ. ɼʘʥʽ ʧʦʛʣʠʥʘʯʽ ʤʦʞʫʪʴ ʚʦʣʦʜʽʪʠ ʙʽʣʴʰ ʰʠʨʦʢʦʶ ʩʤʫʛʦʶ ʧʨʠ ʤʘʣʽʡ 

ʚʝʣʠʯʠʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʚʽʜʙʠʪʪʷ, ʦʜʥʘʢ ʚʦʥʠ  ̒ ʥʘʡʩʢʣʘʜʥʽʰʠʤʠ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ. ɼʦ 

ʯʠʩʣʘʪʘʢʠʭʤʘʪʝʨʽʘʣʽʚʚʽʜʥʦʩʷʪʴʩʷʢʝʨʘʤʽʯʥʽʧʦʛʣʠʥʘʯʽʉɺʏ-

ʝʥʝʨʛʽʾʥʘʦʩʥʦʚʽʥʽʪʨʠʜʫʘʣʶʤʽʥʽʶʽʢʘʨʙʽʜʫʢʨʝʤʥʽʶ[2], ʷʢʽ ʻ ʚʘʨʪʽʩʥʠʤʠ. 

ʆʜʥʠʤ ʟ ʝʣʝʤʝʥʪʽʚ ʩʫʯʘʩʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʈʇʄ ʥʘ ʦʩʥʦʚʽ ʢʝʨʘʤʽʢʠ ʻ ʨʝʘʣʽʟʘʮʽʷ 

ʧʨʠʥʮʠʧʽʚ ʧʨʦʛʥʦʟʦʚʘʥʽ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ. ʊʘʢ, ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʦʢʩʠʜʥʠʭ 

ʩʠʩʪʝʤ MgOïTiO2ïLa2O3, SrOïTiO2ïMgOïZnO, BaOïTiO2ïMnO2 ʟ ʥʘʷʚʥʽʩʪʶ ʜʚʦʭ ʽ 

ʙʽʣʴʰʝ ʢʨʠʩʪʘʣʽʯʥʠʭ ʬʘʟ. ʂʨʠʩʪʘʣʽʯʥʽ ʬʘʟʠ ʟ ʥʠʟʴʢʠʤʠ ʜʽʝʣʝʢʪʨʠʯʥʠʤʠ ʚʪʨʘʪʘʤʠ, 

ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʤʘʪʝʨʽʘʣʫ, ï ʤʘʪʨʠʮʶ (MgTiO3), ʘ ʩʧʦʣʫʢʠ ʟ ʚʠʩʦʢʠʤʠ 

ʜʽʝʣʝʢʪʨʠʯʥʠʤʠ ʚʪʨʘʪʘʤʠ ʚʭʦʜʷʪʴ ʫ ʚʠʛʣʷʜʽ ʢʨʠʩʪʘʣʽʪʽʚ SrTiO3. ɺ ʷʢʦʩʪʽ ʤʦʜʠʬʽʢʘʪʦʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʦʢʩʠʜʠ ʨʽʜʢʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʮʝʨʽʶ ʽ ʣʘʥʪʘʥʫ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʧʦʛʣʠʥʘʶʪʴ ʨʘʜʽʦʭʚʠʣʽ ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʽ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ (ʅɺʏ) 

ʜʽʘʧʘʟʦʥʽʚ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʜʽʡʩʥʦʾ ʯʘʩʪʠʥʠ Ů ʽ tgŭ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʷʛʥʫʪʽ ʪʠʤ, ʱʦ ʚ ʈʇʄ 

ʥʘ ʦʩʥʦʚʽ SrTiO3 ʧʨʠ ʟʘʤʽʱʝʥʥʽ ʚ ʪʚʝʨʜʦʤʫ ʨʦʟʯʠʥʽ ʩʪʨʦʥʮʽʶ ʥʘ ʚʽʩʤʫʪ, ʘ ʪʠʪʘʥʫ ʥʘ 

ʭʨʦʤ, ʤʘʥʛʘʥ ʘʙʦ ʟʘʣʽʟʦ ʜʦʩʷʛʘʻʪʴʩʷ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʷʢ Ů, ʪʘʢ ʽ tgŭ ʷʢ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʘʢ ʽ ʧʨʠ ʧʽʜʚʠʱʝʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ [3]. ʊʚʝʨʜʽ ʨʦʟʯʠʥʠ (1-ʭ) BaNb2O6ïSrNb2O6 

(x=0,00õ0,1; ȹx=0,1) [4]. 

ɼʣʷ ʨʘʜʽʦʧʦʛʣʠʥʘʶʯʠʭ ʚʠʨʦʙʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʢʣʘʜʠ ʥʘ 

ʦʩʥʦʚʽ ʩʠʣʽʢʘʪʽʚ, ʘʣʶʤʦʩʠʣʽʢʘʪʽʚ, ʘʣʶʤʦʙʦʨʦʩʠʣʽʢʘʪʽʚ ʟ ʚʤʽʩʪʦʤ ʣʫʞʥʠʭ ʽ 

ʣʫʞʥʦʟʝʤʝʣʴʥʠʭ ʦʢʩʠʜʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʠʞʝʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʩʠʥʪʝʟʫ ʽ ʻ 

ʙʽʣʴʰ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ. ɺʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʾʭ 

ʟʜʘʪʥʽʩʪʴ ʧʦʛʣʠʥʘʪʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʚʠʩʦʢʽ ʪʝʨʤʦʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ɺ ʪʨʠʚʘʣʠʡ ʯʘʩ ʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʬʘʟʦʚʘʥʽ ʘʥʪʝʥʥʽ ʨʝʰʽʪʢʠ ʚ ʨʘʜʽʦʣʦʢʘʮʽʡʥʠʭ ʩʪʘʥʮʽʷʭ ʥʘ ʦʩʥʦʚʽ ʢʝʨʘʤʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʤʘʨʢʠ ʄʊʉ-25 ʪʘ ʩʢʣʦʢʝʨʘʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʘʨʦʢ ʉʊ-38-1 ʽ ʉʊ-32-1 ʊʆɺ çʎʂɹ ʈʄè, 

ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʅɺʏ-ʜʽʘʧʘʟʦʥʽ ʪʘ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʝʨʽʡʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʬʘʟʦʚʘʥʠʭ ʘʥʪʝʥʥʠʭ ʨʝʰʽʪʦʢ (ʌɸʈ), ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʘʜʽʦʣʦʢʘʮʽʡʥʠʭ 

ʩʪʘʥʮʽʷʭ (ʈʃʉ) [5]. 

ɿʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʟʨʽʩ ʽʥʪʝʨʝʩ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʦʢʨʠʩʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʨʘʜʽʦʧʨʦʟʦʨʠʭ ʪʘ ʨʘʜʽʦʧʦʛʣʠʥʘʶʯʠʭ ʚʠʨʦʙʽʚ. ɺʽʜʦʤʘ ʨʘʜʽʦʧʦʛʣʠʥʘʶʯʘ 

ʧʽʥʦʩʢʣʦʢʝʨʘʤʽʢʘ ʈʇʂ-1 (ʊʆɺ ʂɽʈɸʇɽʅ) ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʦʾ ʩʠʨʦʚʠʥʠ ʧʝʨʣʽʪʫ, ʙʦʨʘʪʫ 

ʢʘʣʴʮʽʶ ʽ ʢʦʢʩʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʚʽʜʙʠʪʪʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʧʣʦʩʢʦʾ ʧʦʚʝʨʭʥʽ [6]. ʆʜʥʘʢ ʜʣʷ ʚʽʜʦʤʠʭ ʧʦʨʠʩʪʠʭ 

ʨʘʜʽʦʧʦʛʣʠʥʘʶʯʠʭ ʩʢʣʦʤʘʪʝʨʽʘʣʽʚ ʟʥʠʞʝʥʽ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʛʦ 
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ʚʤʽʩʪʫ ʩʢʣʦ ʬʘʟʠ ʪʘ ʧʦʨʠʩʪʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʰʢʦʜʞʘʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʨʠ ʟʥʘʯʥʠʭ 

ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ.  

ɽʬʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʧʨʠ ʨʦʟʨʦʙʮʽ ʨʘʜʽʦʧʦʛʣʠʥʘʶʯʠʭ ʩʢʣʦʢʨʠʩʪʘʣʽʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʻ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʦʥʦʚʠ ʩʪʝʢʦʣ ʩʠʩʪʝʤʠ SrOïAl2O3ïSiO2 ïB2O3 [7]. 

ɺʚʝʜʝʥʥʷ ʚʫʛʣʝʮʝʚʠʭ ʥʘʥʦʪʨʫʙʦʢ ʪʘ ʛʨʘʬʝʥʫ ʫ ʚʠʩʦʢʦʤʽʮʥʫ ʩʪʨʦʥʮʽʡʘʥʦʨʪʠʪʦʚʫ 

ʩʢʣʦʢʝʨʘʤʽʢʫ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʝʣʝʢʪʨʦʦʧʽʨ ʩʢʣʦ ʤʘʪʨʠʮʽ ʥʘ 10 ʪʘ 3 ʧʦʨʷʜʢʠ 

ʚʽʜʧʦʚʽʜʥʦ ʪʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʾʭ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ. ʆʜʥʘʢ ʧʦʨʷʜ ʟ ʥʠʟʴʢʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʜʽʝʣʝʢʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʠʤʠ ʪʝʨʤʦʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʪʨʦʥʮʽʻʚʦʛʦ ʘʥʦʨʪʠʪʫ (ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ŬĿ107 = 26õ48 ʛʨʘʜ-1, ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ɽ=100 ɻʇʘ, ʤʽʮʥʽʩʪʴ ʥʘ ʚʠʛʠʥ ůʚʠʛʠʥ 

= 100õ120 ʄʇʘ), ʚʽʥ ʤʘʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ 1710Áʉ, ʱʦ  

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʽʢʘʥʥʷ ʩʢʣʦʢʝʨʘʤʽʢʠ ʜʦ 1200 Áʉ, ʘ  ʚʚʝʜʝʥʥʷ 

ʚʫʛʣʝʮʝʚʠʭ ʥʘʥʦʪʨʫʙʦʢ ʪʘ ʛʨʘʬʝʥʫ ï ʫʩʢʣʘʜʥʶʻ ʪʘ ʟʜʦʨʦʞʫʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ.  

ʊʨʠʚʘʣʠʡ ʯʘʩ ʩʢʣʦʢʝʨʘʤʽʢʘ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤ MgOïAl2O3ïSiO2 (MïAïS) (9606, 

ʂʦʨʥʽʥʛ, ʉʐɸ) ʪʘ Li2OïAl2O3ïSiO2 (LïAïS) (9608, ʂʦʨʥʽʥʛ;ʆʊʄ-357-ʋ, ʈʌ), ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʚʽʜʙʠʪʪʷ ʨʘʜʽʦʭʚʠʣʴ, ʥʠʟʴʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʚ ʽʥʪʝʨʚʘʣʽ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʥʠʟʴʢʠʤʠ ʜʽʝʣʝʢʪʨʠʯʥʠʤʠ ʚʪʨʘʪʘʤʠ ʪʘ ʚʠʩʦʢʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʫʩʧʽʰʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʟʘʭʠʩʥʽ ʨʘʜʽʦʧʨʦʟʦʨʽ ʝʣʝʤʝʥʪʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ [8]. ʆʜʥʘʢ, 

ʚʽʜʦʤʽ ʟʘʭʠʩʥʽ ʩʢʣʦʢʨʠʩʪʘʣʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʘʨʢʠ (1450õ1650 Áʉ ) ʪʘ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ (1200õ1250 Áʉ), ʱʦ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʻ ʾʭ ʚʘʨʪʽʩʪʴ. 

ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʤʽʮʥʠʭ ʨʘʜʽʦʧʦʛʣʠʥʘʶʯʠʭ ʩʢʣʦʢʨʠʩʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤ LïAïSʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʚʠʩʦʢʠʭ 

ʪʝʨʤʦʤʝʭʘʥʽʯʥʠʭ ʪʘ ʝʣʝʢʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʽ ʚʠʟʥʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʨʦʙʦʪʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʢʣʘʜʽʚ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʚʠʩʦʢʦʤʽʮʥʠʭ ʟʘʭʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʷʢ 

ʦʩʥʦʚʘ ʦʙʨʘʥʽ ʨʘʥʽʰʝ ʩʠʥʪʝʟʦʚʘʥʽ ʪʘ ʜʦʩʣʽʜʞʝʥʽ ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ ʣʽʪʽʡ ʘʣʶʤʦʩʠʣʽʢʘʪʥʽ 

ʩʢʣʦʢʨʠʩʪʘʣʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʢʨʠʩʪʘʣʽʚ ʜʠʩʠʣʽʢʘʪʫ ʣʽʪʽʶ ʪʘ ʩʧʦʜʫʤʝʥʫ [9]. 

ʉʢʣʦʢʨʠʩʪʘʣʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ ʫʤʦʚʘʭ ʜʚʦʩʪʘʜʽʡʥʦʾ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ 

ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʩʬʦʨʤʦʚʘʥʽ ʟʘ ʢʝʨʘʤʽʯʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʤʝʪʦʜʦʤ ʰʣʽʢʝʨʥʦʛʦ 

ʣʠʪʪʷ. ʈʦʟʨʦʙʣʝʥʽ ʩʢʣʦʢʨʠʩʪʘʣʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʪʚʝʨʜʦʩʪʽ ʟʘ ɺʽʢʢʝʨʩʦʤ H (8,82õ8,90 ʄʇʘ) ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ K1C 
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(3,15õ3,40 ʄʇʘĿʤ1/2), ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʧʦʛʣʠʥʘʥʥʽ ʝʥʝʨʛʽʾ ʫʜʘʨʫ ʢʫʣʽ ʙʝʟ 

ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʽ ʨʫʡʥʫʚʘʥʥʷ. 

ʗʢ ʥʘʧʦʚʥʶʚʘʯ ʙʫʚ ʦʙʨʘʥʠʡ ʚʠʩʦʢʦʤʽʮʥʠʡ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʡ ʤʘʪʝʨʽʘʣŬïSiC, 

ʷʢʠʡ ʚʚʦʜʠʣʠ ʫ ʢʽʣʴʢʦʩʪʽ 10, 20 ʪʘ 30 ʤʘʩ. % ʥʘ 100 ʤʘʩ. % ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʽʜʦʤʦ, 

ʱʦ ŬïSiC ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʦʛʣʠʥʘʶʯʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ  ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʚʥʠʤ ʨʦʟʧʦʜʽʣʝʥʥʷʤ ʧʨʦʚʽʜʥʦʩʪʽ 

ů, ʝʣʝʢʪʨʠʯʥʦʾ Ů ʽ ʤʘʛʥʽʪʥʦʾ ɛ ʧʨʦʥʠʢʥʦʩʪʽ ʪʘ ʥʠʟʴʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʽʜʙʠʪʪʷ. ʈʘʥʽʰʝ 

ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʜʦ ʩʢʣʘʜʫ ʨʦʟʨʦʙʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ Ŭï

SiC ʫ ʢʽʣʴʢʦʩʪʽ 10 ʤʘʩ. % ʥʘ 100 ʤʘʩ. % ʧʨʠʚʦʜʠʪʴ ʜʦ  ʙʣʦʢʫʚʘʥʥʷ ʪʨʽʱʠʥ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʪʚʝʨʜʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʩʪʨʫʢʪʫʨʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʤʘʪʝʨʽʘʣʫ [13]. 

ʂʦʤʧʦʟʠʮʽʡʥʽ ʪʨʠʰʘʨʦʚʽ ʤʘʪʝʨʽʘʣʠ ʛʨʘʜʽʻʥʪʥʦʛʦ ʪʠʧʫ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ 

ʩʢʣʦʢʨʠʩʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʧʦʜʫʤʝʥʫ ʘʙʦ ʜʠʩʠʣʽʢʘʪʫ ʣʽʪʽʶ  (ʧʝʨʰʠʡ ʰʘʨ);  

ʩʢʣʦʢʨʠʩʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʧʦʜʫʤʝʥʫ ʘʙʦ ʜʠʩʠʣʽʢʘʪʫ ʣʽʪʽʶ  ʪʘ ʥʘʧʦʚʥʶʚʘʯʫ ʢʘʨʙʽʜʫ 

ʢʨʝʤʥʽʶ ʤʘʨʢʠ 54 ʉ ʫ ʢʽʣʴʢʦʩʪʽ 10, 20 ʪʘ 30 ʤʘʩ. ʯ ʥʘ 100 ʤʘʩ. ʯ ʩʢʣʘ (ʜʨʫʛʠʡ ʰʘʨ). ɼʣ̫ 

ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʥʘ ʧʦʚʝʨʭʥʽ ʩʢʣʦʢʨʠʩʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʪʨʝʪʽʡ ʰʘʨ) 

ʙʫʚ ʩʬʦʨʤʦʚʘʥʠʡ ʪʦʥʢʠʡ ʰʘʨ ʛʨʘʬʽʪʫ, ʷʢʠʡ ʙʫʣʦ ʥʘʥʝʩʝʥʦ ʘʝʨʦʟʦʣʴʥʠʤ ʤʝʪʦʜʦʤ, ʱʦ 

ʚ ʮʽʣʦʤʫ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʴ ʢʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʪʨʠʰʘʨʦʚʦʛʦ ʢʦʤʧʦʟʠʪʫ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʧʝʨʰʦʛʦ 

ʰʘʨʫ: ʩʢʣʦʢʨʠʩʪʘʣʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ ʩʧʦʜʫʤʝʥʫ ʘʙʦ ʜʠʩʠʣʽʢʘʪʫ ʣʽʪʽʶ, ʜʨʫʛʦʛʦ 

ʰʘʨʫ ï ʩʢʣʦʢʨʠʩʪʘʣʽʯʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ ʩʧʦʜʫʤʝʥʫ ʘʙʦ ʜʠʩʠʣʽʢʘʪʫ ʣʽʪʽʶ  + 20õ30 

ʤʘʩ. % Ŭ-SiC, ʪʨʝʪʽʡ ʰʘʨ ï ʣʫʩʢʘʪʦʛʦ ʛʨʘʬʽʪʫ ʜʦʟʚʦʣʠʣʦ ʟʘʙʝʟʧʝʯʠʪʠ tgŭ ʜʦ 0,03 ʪʘ Ů 

ʜʦ 6,0õ7,0ʪʘ, ʧʽʜʚʠʱʠʪʠ ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʘʜʽʦ ʧʦʛʣʠʥʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʚʽʜ ʧʝʨʰʦʛʦ ʜʦ ʪʨʝʪʴʦʛʦ ʰʘʨʫ ʚʛʣʠʙ ʟʨʘʟʢʫ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʜʘʨʥʦʾ ʚôʷʟʢʦʩʪʽ (KCU= 6,2ʢɼʞ/ʤ2) ʪʘ ʚôʷʟʢʦʩʪʽ 

ʨʫʡʥʫʚʘʥʥʷ (ʂ1ʉ = 4,2 ʄʇʘĿʤ1/2) ʜʣʷ ʨʦʟʨʦʙʣʝʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʪʘʣʽʟʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟ ʚʤʽʩʪʦʤ ʚʠʩʦʢʦʤʽʮʥʠʭ ʢʨʠʩʪʘʣʽʯʥʠʭ ʬʘʟ 

ʩʧʦʜʫʤʝʥʫ ʪʘ ʜʠʩʠʣʽʢʘʪʫ ʣʽʪʽʶ 90 %, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʟʘ ʨʘʭʫʥʦʢ ʚʤʽʩʪʫ ʫ ʩʢʣʘʜʽ ʜʨʫʛʦʛʦ 

ʰʘʨʫ 30 ʤʘʩ. % ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʞʠʚʫʯʽʩʪʴ. 

 

ɺʠʩʥʦʚʢʠ 

ʆʪʨʠʤʘʥʽ ʚʠʩʦʢʦʤʽʮʥʽ ʘʣʶʤʦʩʠʣʽʢʘʪʥʽ ʩʢʣʦʢʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʨʘʜʽʦʧʦʛʣʠʥʘʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʦʙôʻʢʪʽʚ ʚʽʡʩʴʢʦʚʦʛʦ ʪʘ ʮʠʚʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʅɺʏ ï

ʜʽʘʧʘʟʦʥʽ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ 
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ʉʘʚʚʦʚʘ ʆ. ɺ., ʜ-ʨ. ʪʝʭʥ. ʥʘʫʢ;  

ʇʦʢʨʦʻʚʘ ʗ. ʆ., ʘʩʧʽʨʘʥʪ; 

ʄʦʣʯʘʥʦʚʘ ʂ. ɯ, ʤʘʛʽʩʪʨʘʥʪ  

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʤ. ʆ. ʄ. ɹʝʢʝʪʦʚʘ, ʤ. ʍʘʨʢʽʚ  

 

ʈʆɿʈʆɹʂɸ ɿɸʍʆɼɯɺ ɿʅɽɿɸʈɸɾɽʅʅʗ ʄɯʉʎʔ ɻʈʆʄɸɼʉʔʂʆɻʆ 

ʂʆʈʀʉʊʋɺɸʅʅʗ ɺ ʋʄʆɺɸʍ ʇʆʐʀʈɽʅʅʗ ʇɸʅɼɽʄɯɰ ɯɿ 

ɿɸʉʊʆʉʋɺɸʅʅʗʄ ʂɽʈɸʄɯʏʅʀʍ ʇʃʀʊʆʂ  

 

ɺʩʪʫʧ  

ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʰʠʨʝʥʥʷ ʝʧʽʜʝʤʽʡ ʨʽʟʥʦʾ ʝʪʽʦʣʦʛʽʾ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

ʧʦʪʨʝʙʫʶʪʴ ʤʽʩʮʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ï ʣʽʢʘʨʥʽ (ʦʧʝʨʘʮʽʡʥʽ ʪʘ ʨʝʘʥʽʤʘʮʽʡʥʽ 

ʙʣʦʢʠ, ʧʦʣʦʛʦʚʽ ʪʘ ʽʥʬʝʢʮʽʡʥʽ ʚʽʜʜʽʣʝʥʥʷ, ʤʝʜʠʯʥʽ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʣʘʙʦʨʘʪʦʨʽʾ), 

ʛʨʦʤʘʜʩʴʢʽ ʾʜʘʣʴʥʽ (ʭʘʨʯʦʙʣʦʢʠ), ʤʝʪʨʦ (ʣʠʯʢʫʚʘʥʥʷ ʩʪʽʥ ʪʘ ʧʽʜʣʦʛʠ ʢʝʨʘʤʽʯʥʦʶ 

ʧʣʠʪʢʦʶ) ʪʦʱʦ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟ ʧʘʪʦʛʝʥʥʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ ʽ ʚʽʨʫʩʘʤʠ ʻ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʾʭ ʧʨʠʛʥʽʯʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʟʘʭʠʩʪ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʪʚʦʨʝʥʥʶ ʽ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚ 

ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʧʦʙʫʪʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʧʣʘʩʪʤʘʩ, 

ʩʧʝʮʽʘʣʴʥʠʭ ʩʪʝʢʦʣ, ʘ ʪʘʢʦʞ ʢʦʤʧʦʟʠʮʽʡʥʠʭ, ʤʝʪʘʣʽʯʥʠʭ, ʧʦʣʽʤʝʨʥʠʭ, ʩʢʣʦʢʝʨʘʤʽʯʥʠʭ ʽ 

ʩʢʣʦʝʤʘʣʝʚʠʭ ʧʦʢʨʠʪʪʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʜʘʥʠʭ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ ʫ ʟʦʥʘʭ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʟʘʨʘʞʝʥʥʷ ʧʘʪʦʛʝʥʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ 

ʥʝʦʙʭʽʜʥʦʶ ʻ ʨʦʟʨʦʙʢʘ ʨʝʩʫʨʩʥʠʭ ʙʘʢʪʝʨʠʮʠʜʥʠʭ ʩʢʣʦʢʦʤʧʦʟʠʮʽʡʥʠʭ ʧʦʢʨʠʪʪʽʚ ʧʦ 

ʢʝʨʘʤʽʮʽ ʟ ʧʨʦʣʦʥʛʦʚʘʥʦʶ ʜʽʻʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʜʦʨʦʛʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ 

ʙʽʦʮʠʜʽʚ ʫ ʾʭ ʩʢʣʘʜʽ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʧʦʟʠʮʽʡ, ʱʦʜʦ ʟʥʝʟʘʨʘʞʝʥʥʷ ʦʙôʻʢʪʽʚ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʝʨʘʤʽʯʥʠʭ ʧʦʢʨʠʪʪʽʚ ʚ ʫʤʦʚʘʭ ʧʦʰʠʨʝʥʥʷ 

ʧʘʥʜʝʤʽʾ. 

ɸʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʽ ʬʽʟʠʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ (ʪʘʙʣ.1), ʷʢʽ ʪʨʠʚʘʣʠʡ ʯʘʩ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʤʘʶʪʴ ʟʥʘʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʜʥʘʢ ʻ 

ʥʝʝʢʦʣʦʛʽʯʥʠʤʠ  ʪʘ ʤʘʶʪʴ ʚʠʟʥʘʯʝʥʠʡ ʪʝʨʤʽʥ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟʥʝʟʘʨʘʞʝʥʥʷ. 
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ɻʦʣʦʚʥʠʤ ʟʘʩʦʙʦʤ ʙʦʨʦʪʴʙʠ ʽʟ ʙʽʦʫʨʘʞʝʥʥʷʤʠ ʻ ʦʙʨʦʙʢʘ ʢʝʨʘʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʪʘ ʧʦʢʨʠʪʪʽʚ ʙʽʦʮʠʜʚʤʽʩʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ [1]. ʆʛʣʷʜ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ 

ʧʘʪʝʥʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʧʦʣʽʤʝʨʥʽ ʘʥʪʠʤʽʢʨʦʙʥʽ 

ʧʨʝʧʘʨʘʪʠ, ʘ ʩʘʤʝ ʩʧʦʣʫʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʫ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʚʽʣʴʥʠʡ ʘʟʦʪ. ʇʽʜʚʠʱʝʥʥʷ 

ʬʫʥʛʽʮʠʜʥʦʾ ʩʪʽʡʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʰʣʷʭʦʤ ʾʭ 

ʧʨʦʩʦʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʛʘʟʦʩʠʣʽʢʘʪʫ. ʘʙʦ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʽ ʟ ʙʽʦʮʠʜʥʠʤʠ ʜʦʙʘʚʢʘʤʠ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʛʫʘʥʽʜʠʥ (çʊʝʬʣʝʢʩè) [2]. ʍʦʯʘ ʛʫʘʥʽʜʽʥ ʻ ʥʝʪʦʢʩʠʯʥʠʤʠ ʜʣʷ ʣʶʜʠʥʠ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦʶ ʚʽʜʩʫʪʥʽʩʪʶ ʢʦʨʦʟʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʪʦʩʦʚʥʦ ʙʽʣʴʰʦʩʪʽ 

ʤʘʪʝʨʽʘʣʽʚ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʤʝʞʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʚʪʦʨʥʦʾ ʦʙʨʦʙʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʥʘʣʠʧʘʥʥʷʤ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʥʠʤ ʦʙʨʦʙʣʷʻʪʴʩʷ.  

ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʘʢʪʝʨʠʮʠʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʻ 

ʚʚʝʜʝʥʥʷ ʜʦ ʾʭ ʩʢʣʘʜʫ ʘʢʪʠʚʥʠʭ ʜʝʥʘʪʫʨʫʶʯʠ ʘʛʝʥʪʽʚ ï ʩʦʣʝʡ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʄʝʭʘʥʽʟʤ 

ʽʥʛʽʙʫʶʯʦʾ ʜʽʾ ʽʦʥʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ ʧʦʣʷʛʘʻ ʫ ʧʨʠʛʥʽʯʝʥʥʽ 

ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʙʣʦʢʫʚʘʥʥʷ ʩʫʣʴʬʛʽʜʨʠʣʴʥʠʭ ʛʨʫʧ, ʧʦʨʫʰʝʥʥʽ 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʦʤʝʤʙʨʘʥ ʪʘ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ, ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʪʘ ʫʪʚʦʨʝʥʥʷ ʘʣʴʙʫʤʽʥʘʪʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʠ, ʘ ʪʘʢʦʞ ʟ'ʻʜʥʘʥʥʷ 

ʽʟ ɼʅʂ ʢʣʽʪʠʥ ʰʣʷʭʦʤ  ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ. 

 

ʊʘʙʣʠʮʷ 1 ï ʌʘʢʪʦʨʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʜʝʥʘʪʫʨʘʮʽʶ ʧʨʦʪʝʾʥʽʚ 

ɼʝʥʘʪʫʨʫʶʯʽ ʘʛʝʥʪʠ ʆʩʦʙʣʠʚʦʩʪʽ ʜʽʾ ʨʝʘʛʝʥʪʫ 

ʌʽʟʠʯʥʽ ʘʛʝʥʪʠ 

- ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ, 

- ʟʘʤʦʨʦʞʫʚʘʥʥʷ, 

- ʪʠʩʢ, 

- ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʜʽʷ, 

- ʦʧʨʦʤʽʥʝʥʥʷ 

ʈʫʡʥʫʚʘʥʥʷ ʩʣʘʙʢʠʭ ʟʚ'ʷʟʢʽʚ ʫ ʙʽʣʢʫ 

 

ʍʽʤʽʯʥʽ ʘʛʝʥʪʠ 

ʂʠʩʣʦʪʠ ʽ ʣʫʛʠ  
ɿʤʽʥʘ ʽʦʥʽʟʘʮʽʾ ʽʦʥʦʛʝʥʥʠʭ ʛʨʫʧ, ʨʦʟʨʠʚ ʽʦʥʥʠʭ ʽ 

ʚʦʜʥʝʚʠʭ  ʟʚôʷʟʢʽʚ 

ʉʝʯʦʚʠʥʘ, 

ʛʫʘʥʽʜʠʥʛʠʜʨʦʭʣʦʨʠʜ 

ʈʫʡʥʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʚʦʜʥʝʚʠʭ ʟʚô̫ʟʢʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʝʥʥʷ 

ʚʦʜʥʝʚʠʭ  ʟʚô̫ʟʢʽʚ ʟ ʩʝʯʦʚʠʥʦʶ 

ʆʨʛʘʥʽʯʥʽ ʨʦʟʯʠʥʥʠʢʠ - ʩʧʠʨʪ, ʬʝʥʦʣ, 

ʭʣʦʨʘʤʽʥ, ʘʮʝʪʦʥ, ʭʣʦʨʦʬʦʨʤ 
ʈʫʡʥʫʚʘʥʥʷ ʛʽʜʨʦʬʦʙʥʠʭ ʪʘ ʚʦʜʥʝʚʠʭ ʟʚô̫ʟʢʽʚ  

ʉʦʣʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ  
ʋʪʚʦʨʝʥʥʷ ʥʝʨʦʟʯʠʥʥʠʭ ʩʦʣʝʡ ʙʽʣʢʽʚ ʽ ʽʦʥʽʚ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ 

 

ʇʽʜʚʠʱʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʬʘʩʘʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ 

ʰʣʷʭʦʤ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʟ ʧʦʚʝʨʭʥʽ ʟʘ ʨʘʭʫʥʦʢ ʨʝʛʫʣʶʚʘʥʥʷ ʾʾ ʚʣʘʩʪʠʚʦʩʪʝʡ 

(ʟʤʦʯʫʚʘʥʥʷ, ʰʦʨʩʪʢʦʩʪʽ) ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʩʪʫʧʝʥʷ ʩʧʽʢʘʥʥʷ ʤʘʩʠ [3]. ɽʬʝʢʪʠʚʥʽʩʪʴ 
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ʤʝʪʦʜʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʢʨʽʧʣʝʥʥʷ ʤʽʮʝʣʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ʚ 

ʧʦʨʘʭ ʢʝʨʘʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʜʥʘʢ ʽʤʤʦʙʽʣʽʟʘʮʽʷ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ 

ʧʦʚʝʨʭʥʽ ʩʢʣʦʤʘʪʝʨʽʘʣʽʚ ʟ ʥʠʟʴʢʦʶ ʟʤʦʯʫʚʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʪʘ ʨʽʚʥʝʤ ʰʦʨʩʪʢʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʧʦʚʝʨʭʥʽ ʩʢʣʦʤʘʪʝʨʽʘʣʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʢʦʚʘʣʝʥʪʥʦʛʦ 

ʟʚôʷʟʫʚʘʥʥʷʤ ʬʝʨʤʝʥʪʫ ʟ ʤʘʪʝʨʽʘʣʦʤ. ʊʘʢ, ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ E.coli ʻ ʾʾ 

ʟʜʘʪʥʽʩʪʴ ʬʝʨʤʝʥʪʫʚʘʪʠ ʣʘʢʪʦʟʫ.  

ʂʦʤʧʘʥʽʻʶ Biocera (ʉʐɸ) ʨʦʟʨʦʙʣʝʥʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʢʝʨʘʤʽʯʥʽ ʧʦʨʦʰʢʠ ʥʘ 

ʦʩʥʦʚʽ ʬʦʩʬʘʪʽʚ ʢʘʣʴʮʽʶ, ʛʣʠʥʦʟʝʤʫ ʪʘ ʢʚʘʨʮʫ ʟ ʽʦʥʘʤʠ ʘʨˇʝʥʪʫʤʫ [4]. ʇʨʦʜʫʢʪ ʤʘʻ 

ʩʚʽʜʦʮʪʚʦ ʙʝʟʧʝʢʠ FDA, ʷʢ ʥʝʪʦʢʩʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʤ ʝʬʝʢʪʦʤ (99 %) ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʽʩʪʶ, ʦʩʢʽʣʴʢʠ ʩʪʘʙʽʣʽʟʦʚʘʥʠʡ ʧʨʠ 

ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ.  

ɺ ʪʘʙʣʠʮʽ 2 ʥʘʚʝʜʝʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʥʝʦʨʛʘʥʽʯʥʦʾ 

(Biocera A Series) ʪʘ ʦʨʛʘʥʽʯʥʦʾ (Biocera MB) ʧʨʠʨʦʜʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʪʫ Biocera A ʪʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʝʬʝʢʪ ʯʠcʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʧʨʦʜʫʢʪʦʤ Biocera A ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3 ʪʘ 4.  

 

ʊʘʙʣʠʮʷ 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʊʠʧ 
Biocera A Series 

 

Biocera MB ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ 

 Master Batch 

ɺʣʘʩʪʠʚʦʩʪʽ ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽʩʴ, 

ʫʩʫʥʝʥʥʷ ʟʘʧʘʭʽʚ, 

ʧʨʦʪʠʛʨʠʙʢʦʚʠʡ ʝʬʝʢʪ 

ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽʩʪʴ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʪʠ 

ɯʏ-ʧʨʦʤʝʥʽʚ, ʪʝʧʣʦʚʠʡ ʦʧʽʨ 

ʧʣʘʩʪʤʘʩʦʚʠʭ   ʧʨʦʜʫʢʪʽʚ 

ʂʦʤʧʦʥʝʥʪʠ Caʆ, Mgʆ, P2O5, Al2O3, SiO2, 

Znʆ ʪʘ Ag+. 

ʇʣʘʩʪʠʢʠ PP, PE, ABS, GPPS, PVC etc. 

ʌʦʨʤʘ 

ʚʠʧʫʩʢʫ 

ɹʽʣʘ ʧʫʜʨʘ ʟ ʨʦʟʤʽʨʦʤ 

ʯʘʩʪʦʢ 3Ĭ4 ʥʤ 

ʇʽʜʜʦʥʠ 

 

ʊʘʙʣʠʮʷ 3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʝʨʘʤʽʯʥʠʭ ʧʦʨʦʰʢʽʚ ʩʝʨʽʾ Biocera A 

ʅʘʟʚʘ 

ʧʨʦʜʫʢʪʫ 
ʊʠʧ ɺʣʘʩʪʠʚʦʩʪʽ ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʂʽʣʴʢʽʩʪʴ 

ʧʦʨʦʰʢʫ, 

ʤʘʩ.ʯ ʥʘ 100 ʛ 

ʤʘʪʝʨʽʘʣʫ 

Biocera AC ʇʦʨʦʰʦʢ ɹʽʦʮʠʜʥʠʡ ʝʬʝʢʪ ʊʝʢʩʪʠʣʴ, ʛʫʤʘ, 

ʨʽʟʥʽ ʚʠʜʠ 

ʧʣʘʩʪʠʢʫ 

1 ï 3 

Biocera AV 

 

ʇʦʨʦʰʦʢ ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ 

ʝʬʝʢʪ, ʫʩʫʥʝʥʥʷ 

ʟʘʧʘʭʫ 

ʂʦʥʩʪʨʫʢʮʽʡʥʽ 

ʤʘʪʝʨʽʘʣʠ 

2 ï 4 

Biocera AO 

 

ʈʽʜʠʥʘ ɹʽʦʮʠʜʥʠʡ ʝʬʝʢʪ ʃʘʪʝʢʩ, 

ʪʝʢʩʪʠʣʴ 

0,5 ï 1 

 



166 
 

ʊʘʙʣʠʮʷ 4 ï ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʝʬʝʢʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ Biocera A 

ɺʠʜ ʙʘʢʪʝʨʽʾ ɺʠʜ ʤʘʪʝʨʽʘʣʫ 

ʂʽʣʴʢʽʩʪʴ 

ʙʘʢʪʝʨʽʡ ʜʦ 

ʢʦʥʪʘʢʪʫ ʟ 

ʤʘʪʝʨʽʘʣʦʤ 

ʂʽʣʴʢʽʩʪʴ ʙʘʢʪʝʨʽʡ 

ʧʽʩʣʷ ʢʦʥʪʘʢʪʫ ʟ 

ʤʘʪʝʨʽʘʣʦʤ 

Escherichia coli  

ʆ-157  

ʂʦʥʪʨʦʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ 

2,5Ĭ105 1,2Ĭ106 

Biocera A 2,5Ĭ105 < 1 

Staphylococcus 

aureus 

ʂʦʥʪʨʦʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ 

1,2Ĭ106 1,3Ĭ106 

Biocera A 1,2Ĭ106 < 1 

Pseudomonas 

aerouginosa 

ʂʦʥʪʨʦʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ 

1,0Ĭ106 1,2Ĭ107 

Biocera A 1,0Ĭ106 < 1 

Salmonella arizonae ʂʦʥʪʨʦʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ 

1,5Ĭ106 6,8Ĭ105 

Biocera A 1,5Ĭ106 < 1 

 

ɹʘʢʪʝʨʠʮʠʜʥʽ ʩʢʣʦʧʦʢʨʠʪʪʷ ʜʣʷ ʢʝʨʘʤʽʯʥʠʭ ʧʣʠʪʦʢ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʽʡʥʠʡ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʟʘʭʠʩʪ, ʧʦʧʝʨʝʜʞʘʪʠ ʨʦʟʚʠʪʦʢ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʚ ʮʽʣʦʤʫ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʩʪʫʧʝʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ  ʢʦʰʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʪʘ ʜʝʟʽʥʬʝʢʮʽʾ 

ʦʙôʻʢʪʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ.  

ɸʚʪʦʨʘʤʠ [5] ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ, ʱʦʜʦ ʨʦʟʨʦʙʦʢ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʦʣʠʚ ʜʣʷ ʢʝʨʘʤʽʯʥʦʾ ʧʣʠʪʢʠ ʊʘʢ, ʥʽʤʝʮʴʢʘ ʢʦʤʧʘʥʽʷ Zahna Fliesen 

GmbH [5] ʧʨʦʧʦʥʫʻ ʚʠʩʦʢʦʷʢʽʩʥʽ ʪʘ ʝʩʪʝʪʠʯʥʽ ʢʝʨʘʤʽʯʥʽ ʧʣʠʪʢʠ SilverzanitÈ, ʷʢʽ 

ʦʙʨʦʙʣʝʥʽ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʶ ʧʦʣʠʚʦʶ. ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʢʝʨʘʤʽʢʘ SilverzanitÈ 

ʘʢʪʠʚʥʦ ʟʘʧʦʙʽʛʘʻ ʟʘʙʨʫʜʥʝʥʥʶ ʙʘʢʪʝʨʽʡ ʧʣʠʪʢʦʶ ʪʘ ʟʥʠʞʫʻ ʨʠʟʠʢ ʤʽʢʨʦʙʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʣʷ ʚʩʴʦʛʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʢʝʨʘʤʽʢʘ 

SilverzanitÈ ʟʘʧʦʙʽʛʘʻ ʨʦʟʚʠʪʢʫ ʯʦʪʠʨʴʦʭ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

Staphylococcus aureus, Escherichia coli, Candida albicans ʪʘ Pseudomonas aeruginosa 

ʽʟ ʛʘʨʘʥʪʦʚʘʥʦʶ ʥʘʜʽʡʥʽʩʪʶ 99,9 %.  ʗʧʦʥʩʴʢʦʶ ʢʦʤʧʘʥʽʻʶ Sumitomo Osaka Cement 

Co., Ltd.  ʨʦʟʨʦʙʣʝʥʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʳ ʜʦʙʘʚʢʠ, ʷʢʽ ʟʜʘʪʥʘ ʥʘʜʘʚʘʪʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʮʝʤʝʪʘʤ ʪʘ ʛʦʥʯʘʨʥʠʤ ʚʠʨʦʙʘʤ, ʪʘʢʠʤ ʷʢ ʩʘʥʪʝʭʥʽʢʘ ʪʘ ʧʣʠʪʢʘ. 

ʈʦʟʨʦʙʣʝʥʘ ʜʦʙʘʚʢʘ AM15 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʝʦʨʛʘʥʽʯʥʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʷʢʘ ʪʘʢʦʞ ʚʢʣʶʯʘʻ  

ʩʧʦʣʫʢʫ ʘʨˇʝʥʪʫʤʫ.  

ʆʜʥʠʤ ʟ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʦʜʥʦʯʘʩʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʪʘ ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ʢʝʨʘʤʽʢʠ ʻ ʜʦʜʘʚʘʥʥʷ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʜʦ ʧʦʣʠʚʠ. ɸʥʘʪʘʟ 

ʥʘʥʦʨʦʟʤʽʨʫ ʥʘʜʘʻ ʚʠʩʦʢʽ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʟʤʽʨʦʤ ʤʽʢʨʦʥʽʚ 
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ʯʝʨʝʟ ʚʠʱʫ ʨʝʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ. ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʥʘʥʦʨʦʟʤʽʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡ Ag / ZnO 

ʥʘ ʪʚʝʨʜʽʩʪʴ, ʙʽʣʠʟʥʫ ʪʘ ʩʪʨʫʢʪʫʨʫ ʧʦʣʠʚʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʥʦʢʦʤʧʦʟʠʪ Ag 

/ ZnO ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʣʠʚʠ ʪʘ ʚʠʟʥʘʯʘʻ ʾʭ 

ʙʘʢʪʝʨʠʮʠʜʥʫ ʜʽʶ.  

ɺʪʽʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʘʨˇʝʥʪʫʤʫ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ ʥʝʦʜʥʦʟʥʘʯʥʦ ʚʢʘʟʫʶʪʴ 

ʥʘ ʥʘʷʚʥʽʩʪʴ ʜʣʷ ʥʴʦʛʦ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʝʬʝʢʪʫ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʫʩʢʣʘʜʥʝʥʦʤʫ ʚʠʚʝʜʝʥʥʽ 

ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ ʟ ʦʨʛʘʥʽʟʤʫ ʥʘʚʽʪʴ ʧʨʠ ʥʝʚʝʣʠʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ʂʨʽʤ ʮʴʦʛʦ, ʘʨˇʝʥʪʫʤ 

ʚʠʷʚʣʷʻ ʚʠʙʽʨʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʙʫʜʥʠʢʽʚ ʨʽʟʥʠʭ ʭʚʦʨʦʙ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʘʥʘʪʘʟʫ ʷʢ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʘʛʝʥʪʫ ʻ ʝʬʝʢʪʠʚʥʠʤ ʣʠʰʝ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʦʪʦ 

ʢʘʪʘʣʽʟʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʜʘʥʥʷ ʙʘʢʪʝʨʝʮʠʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʢʣʦʤʘʪʝʨʽʘʣʘʤ ʪʘ 

ʧʦʢʨʠʪʪʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʘʭʠʩʪʦʤ ʾʭ ʚʽʜ ʙʽʦʢʦʨʦʟʽʾ ʝʬʝʢʪʠʚʥʠʤ ʻ ʢʦʤʙʽʥʦʚʘʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʢʪʠʚʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʫ ʾʭ ʩʪʨʫʢʪʫʨ ʙʽʦʮʠʜʥʠʭ ʘʛʝʥʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʦʢʩʠʜʽʚ ʮʠʥʢʫ ʪʘ ʩʪʘʥʫʤʫ.  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʟʘʨʫʙʽʞʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʪʘ ʧʘʪʝʥʪʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤ ʩʧʦʩʦʙʦʤ ʜʦʩʷʛʥʝʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʩʢʣʦʤʘʪʝʨʽʘʣʽʚ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʦʥʽʚ ʘʨˇʝʥʪʫʤʫ. ɺʪʽʤ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʞʠʚʽ 

ʦʨʛʘʥʽʟʤʠ ʥʝʦʜʥʦʟʥʘʯʥʦ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʜʣʷ ʘʨˇʝʥʪʫʤʫ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʝʬʝʢʪʫ, 

ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʫʩʢʣʘʜʥʝʥʦʤʫ ʚʠʚʝʜʝʥʥʽ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ ʟ ʦʨʛʘʥʽʟʤʫ ʥʘʚʽʪʴ ʧʨʠ 

ʥʝʚʝʣʠʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ʂʨʽʤ ʮʴʦʛʦ, ʘʨˇʝʥʪʫʤ ʚʠʷʚʣʷʻ ʚʠʙʽʨʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʙʫʜʥʠʢʽʚ ʨʽʟʥʠʭ ʭʚʦʨʦʙ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʥʝʦʙʭʽʜʥʠʤ ʻ ʧʦʰʫʢ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʘʛʝʥʪʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʙʘʢʪʝʨʠʮʠʜʥʦʶ 

ʪʘ ʬʫʥʛʽʮʠʜʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʘ ʥʝ ʤʘʶʪʴ ʧʦʙʽʯʥʦʾ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ. 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ 

ʇʨʠ ʚʠʙʦʨʽ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʘʛʝʥʪʽʚ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: 

¶ ʚʠʩʦʢʘ ʘʢʪʠʚʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʰʢʽʜʣʠʚʠʭ ʙʽʦʬʘʢʪʦʨʽʚ ï ʙʽʦʮʽʜʥʽʩʪʴ ʘʙʦ 

ʙʽʦʩʪʘʪʠʯʥʽʩʪʴ ʧʦʨʦʰʢʫ;  

¶ ʙʝʟʧʝʢʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ; 

¶ ʛʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ: ʚʽʜʩʫʪʥʽʩʪʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

(ʧʨʝʧʘʨʘʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʘʣʦʪʦʢʩʠʯʥʠʤʠ ʜʣʷ ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ, ʥʝ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʚ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʥʝ ʙʫʪʠ ʘʣʝʨʛʝʥʘʤʠ ʪʦʱʦ); 

¶ ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʥʝʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ; 

¶ ʽʥʝʨʪʥʽʩʪʴ (ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ, ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʪʘ ʽʥʰʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ). 
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ɼʦ ʙʽʦʮʠʜʥʠʭ ʧʦʨʦʰʢʽʚ ʚʠʷʚʣʷʶʪʴ ʪʘʢʦʞ ʨʷʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽʘʣʫ, ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʛʣʘʟʫʨʝʡ: 

¶ ʜʠʩʧʝʨʩʥʽʩʪʴ ʧʦʨʦʰʢʫ ʚʽʜ 100 ʥʤ ʜʦ 100 ʤʢʤ; 

¶ ʚʤʽʩʪ ʥʘʧʦʚʥʶʚʘʯʘ ʚʽʜ 1 ʜʦ 5 ʤʘʩ. % ʥʘ 100 ʤʘʩ. % ʬʨʠʪʠ; 

¶ ʢʦʣʽʨ ʧʦʨʦʰʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʛʣʫʰʝʥʦʩʪʽ ʪʘ ʟʘʙʘʨʚʣʝʥʥʷ ʛʣʘʟʫʨʽ. 

ʄʝʪʦʜʠ ʦʮʽʥʢʠ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʜʽʾ ʧʦʚʠʥʥʽ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʢʣʦʧʦʢʨʠʪʪʽʚ ʟʛʽʜʥʦ ʟ ʜʽʶʯʠʤʠ ʩʘʥʽʪʘʨʥʠʤʠ ʥʦʨʤʘʤʠ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 

ʢʝʨʘʤʽʯʥʽ ʧʣʠʪʢʠ ʟʥʘʭʦʜʷʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ, ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ, ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʂʋʆ ʢʫʣʴʪʫʨʠ 

E. ʉoli ʚ ʚʦʜʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʫ ʟʤʠʚʘʭ ʟ ʧʦʚʝʨʭʦʥʴ ʪʘ ʧʦʚʽʪʨʽ. ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʧʨʠʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʂʋʆ/ʛ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʢʣʘʜ ʢʠʰʢʦʚʦʾ 

ʤʽʢʨʦʬʣʦʨʠ ʣʶʜʠʥʠ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʨʘʞʝʥʥʷ ʩʢʣʦʧʦʢʨʠʪʪʽʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʽʩʥʦʛʦ ʜʠʬʫʟʽʡʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʤʽʛʨʫʶʯʠʭ ʩʧʦʣʫʢ ʪʘ ʢʽʣʴʢʽʩʥʽ ʤʝʪʦʜʠ 

(ʘʝʨʦʟʦʣʴʥʠʡ ʪʘ ʣʽʯʠʣʴʥʠʡ) ʜʣʷ ʢʦʚʘʣʝʥʪʥʦ ʟʘʬʽʢʩʦʚʘʥʠʭ ʙʽʦʮʠʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ 

ʧʦʢʘʟʥʠʢʦʤ ʂʋʆ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʽʜʧʦʚʽʜʥʦ 103õ107 ʢʣ/ʤʣ,  ʫ ʪʦʤʫ ʯʠʩʣʽ, ʧʨʠ 

ʧʝʨʝʚʠʱʝʥʥʽ ʝʧʽʜʝʤʽʯʥʦʛʦ ʧʦʨʦʛʫ 

ɼʣʷ ʦʮʽʥʢʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʜʽʾ ʩʢʣʦʧʦʢʨʠʪʪʽʚ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽʚ ʝʬʝʢʪʠʚʥʠʤ 

ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʽʩʥʦʛʦ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʮʠʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘ ʄʋ 2.1.674-

97, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʙʽʦʮʠʜʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʠʬʫʟʽʡʥʠʤ ʤʝʪʦʜʦʤ, ʻ ʧʦʢʘʟʦʚʠʤ ʽ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ 

ʧʝʨʚʠʥʥʦʾ ʦʮʽʥʢʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ. ɸʣʝ, ʦʩʢʽʣʴʢʠ ʜʘʥʠʡ 

ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʽʛʨʫʶʯʠʭ ʩʧʦʣʫʢ, ʚʽʥ ʥʝ ʚʽʜʦʙʨʘʞʘʻ ʧʦʚʥʦʾ ʢʘʨʪʠʥʠ 

ʜʦʩʣʽʜʞʝʥʴ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʠʤ ʻ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʢʣʦʧʦʢʨʠʪʪʽʚ ʢʽʣʴʢʽʩʥʠʤ ʤʝʪʦʜʦʤ ʚ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʘʝʨʦʟʦʣʴʥʠʤ ʪʘ ʣʽʯʠʣʴʥʠʤ), 

ʷʢʝ ʻ ʙʽʣʴʰ ʨʝʘʢʮʽʡʥʦ ʟʜʘʪʥʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʢʣʦʧʦʢʨʠʪʪʽʚ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ 

ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʤʝʪʦʜʫ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʧʦʨʦʛʫ ʂʋʆ 

>103ʢʣ/ʤʣ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʙʘʢʪʝʨʠʮʠʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʧʦʣʠʚʠ 

ʷʢ ʩʧʝʮʽʘʣʴʥʦ ʚʝʜʝʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ, ʪʘʢ ʽ ʰʣʷʭʦʤ ʥʘʧʨʘʚʣʝʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʠʡ ʧʨʦʣʦʥʛʦʚʘʥʠʡ ʟʘʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʽʜ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʟʘʛʨʦʟʠ. 
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ɺʠʩʥʦʚʢʠ 

ɺʠʟʥʘʯʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʧʦʧʝʨʝʜʞʝʥʥʷ ʽʥʬʽʢʫʚʘʥʥʷ 

ʧʘʪʦʛʝʥʥʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʪʘ ʚʽʨʫʩʘʤʠ ʚ ʫʤʦʚʘʭ ʧʦʰʠʨʝʥʥʷ ʧʘʥʜʝʤʽʾ  

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘ  ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʨʦʙʦʢ 

ʘʥʪʠʙʘʢʝʪʨʽʘʣʴʥʠʭ  ʢʝʨʘʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʨʠʥʮʠʧʠ 

ʨʦʟʨʦʙʢʠ ʙʘʢʪʝʨʠʮʠʜʥʠʭ ʧʦʣʠʚ ʜʣʷ ʢʝʨʘʤʽʯʥʠʭ ʧʦʢʨʠʪʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʘʜʘʧʪʘʮʽʾ ʩʪʘʥʜʘʨʪʽʚ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʛʽʙʫʶʯʦʾ ʜʽʾ ʙʘʢʪʝʨʠʮʠʜʥʠʭ 

ʩʢʣʦʧʦʢʨʠʪʪʽʚ ʧʦ ʢʝʨʘʤʽʮʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʜʦʟʚʦʣʠʪʴ ʧʦʩʠʣʠʪʠ 

ʟʘʭʦʜʠ, ʱʦʜʦ ʧʦʰʠʨʝʥʥʷ ʧʘʥʜʝʤʽʾ ʚʽʨʫʩʽʚ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  ʚ 

ʘʩʧʝʢʪʽ ʧʽʜʚʠʱʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 
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ʋɼʂ 539.3 

 

ʉʻʨʽʢʦʚʘ ʆ. ʄ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ, ʤ. ʍʘʨʢʽʚ 

ʉʪʨʝʣʴʥʽʢʦʚʘ ʆ. ʆ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ 

ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽʤ. ɸ. ʄ. ʇʽʜʛʦʨʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ, ʤ. ʍʘʨʢʽʚ, 

ʇʽʩʥʷ ʃ. ɸ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

 

ʇɯɼɺʀʑɽʅʅʗ ʈɯɺʅʗ ɽʂʆʃʆɻɯʏʅʆɰ ɹɽɿʇɽʂʀ ʉʀʉʊɽʄ ɿɹɽʈɯɻɸʅʅʗ 

ʅɸʌʊʀ 

 

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʙʝʟʘʚʘʨʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʟʙʝʨʽʛʘʥʥʷ ʥʘʬʪʠ. ʆʜʥʽʻʶ ʟ 

ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʚʠʙʫʭʽʚ ʽ ʧʦʞʝʞ ʚ ʥʘʬʪʦʩʭʦʚʠʱʘʭ (ʨʝʟʝʨʚʫʘʨʘʭ) ʻ ʟʘʨʷʜʠ 

ʩʪʘʪʠʯʥʦʾ ʝʣʝʢʪʨʠʢʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʽ ʚ ʧʨʦʮʝʩʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʥʘʬʪʠ. ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʟʠʪʽʚ ʪʘ ʥʘʥʦʢʦʤʧʦʟʠʪʽʚ ʽʟ 

ʥʝʚʧʦʨʷʜʢʦʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʫʛʣʝʮʝʚʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʚʢʣʶʯʝʥʴ, ʱʦ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʩʪʘʪʠʯʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʟʘʨʷʜʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ 

ʥʘʬʪʦʩʭʦʚʠʱʘʭ ʪʘ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

 

 

                ʘ)       ʙ)  

ʈʠʩʫʥʦʢ 1 ï ʇʨʝʜʩʪʘʚʥʠʮʴʢʘ ʢʦʤʽʨʢʘ (ʘ) ʽ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʘ (ʙ) ʤʦʜʝʣʴ ʥʘʥʦʤʘʪʝʨʽʘʣʫ ʟ 

ʚʦʣʦʢʥʠʩʪʠʤʠ ʯʘʩʪʢʦʚʦ ʚʧʦʨʷʜʢʦʚʘʥʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ 

 

ɸʥʘʣʦʛʽʯʥʦ ʜʦʩʣʽʜʞʝʥʥʶ ʤʘʪʨʠʮʴ ʟ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ, ʚʠʢʦʥʘʥʠʡ 

ʘʥʘʣʽʟ ʥʘʥʦʢʦʤʧʦʟʠʪʽʚ ʟ ʥʘʧʦʚʥʶʚʘʯʝʤ ʫ ʚʠʛʣʷʜʽ ʯʘʩʪʢʦʚʦ ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʧʦʚʟʜʦʚʞʥʽʭ 

ʚʫʛʣʝʮʝʚʠʭ ʚʦʣʦʢʦʥ[1ï4]. ɺʫʛʣʝʮʝʚʽ ʥʘʥʦʚʦʣʦʢʥʘ ʨʦʟʪʘʰʦʚʘʥʽ ʚʟʜʦʚʞ ʚʩʽʻʾ ʜʦʚʞʠʥʠ 

ʤʘʪʨʠʮʽ, ʤʘʶʪʴ ʜʽʘʤʝʪʨ 1ʥʤ, ʡ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʛʦʣʦʚʥʦʾ ʦʩʽ 
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ʩʢʣʘʜʘʻ 10 ʛʨʘʜʫʩʽʚ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʙôʻʤʥʫ ʯʘʩʪʢʫ ʚʢʣʶʯʝʥʴ ʚʽʜ 0,025 ʜʦ 0,25. 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʤʦʜʝʣʽ ʥʘʥʦʢʦʤʧʦʟʠʪʫ ʟ ʦʙôʻʤʥʦʶ ʯʘʩʪʢʦʶ ʚʢʣʶʯʝʥʴ, ʱʦ ʜʦʨʽʚʥʶʻ 0.2, 

ʧʦʜʘʥʽ ʥʘ ʨʠʩ. 1. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʜʘʥʽ ʚ ʪʘʙʣʠʮʽ 1, ʚʠʚʯʘʣʠʩʴ ʚʦʣʦʢʥʠʩʪʽ ʚʫʛʣʝʮʝʚʽ 

ʚʢʣʶʯʝʥʥʷ ʦʜʥʘʢʦʚʦʛʦ ʨʦʟʤʽʨʫ ʡ ʦʨʪʦʪʨʦʧʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽʘʣʫ. 

 

ʊʘʙʣʠʮʷ 1 ï ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʥʦʢʦʤʧʦʟʠʪʫ ʟ ʚʦʣʦʢʥʠʩʪʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ 

ʆʙôʻʤʥʘ 

ʯʘʩʪʢʘ 

0.0259 0.0504 0.0764 0.1002 0.1261 0.1510 0.1791 0.2039 0.2294 0.2525 

E1, MPa 7815,8 14788 22541 30985 35518 39187 40591 40471 50946 58330 

E2, MPa 4205,3 4419,4 4621 4780,1 4934,2 5106,1 5378,5 5568,8 5753,8 6301,5 

E3, MPa 4090,2 4397,9 4589 4791,8 5027,8 5160,1 5398,8 5511,3 5723,5 6012,1 

G12,ʄPa 1483,7 1524,9 1675 1636,7 1870,3 1815,5 1915 1959 2200,6 2385,2 

G23,MPa 1447,2 1490,8 1544 1584,5 1629,8 1689,3 1761,7 1814,7 1885,8 1911,8 

G31,MPa 1686,4 1576,8 1601 1654,8 1794,2 1838,1 2246,9 2477,5 2340,9 2113,5 

ɜ12 0,3220 0,3382 0,3242 0,3384 0,3900 0,3596 0,3160 0,2549 0,3242 0,3707 

ɜ13 0,4032 0,3623 0,3451 0,3377 0,3218 0,3333 0,4448 0,5065 0,4638 0,3199 

ɜ23 0,4333 0,4775 0,4885 0,4979 0,4876 0,4909 0,4783 0,4785 0,4779 0,4785 

ɻʫʩʪʠʥʘ 1176 1192 1211 1224 1240 1256 1274 1290 1306 1321 

 

ɿôʷʩʦʚʘʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʢʣʶʯʝʥʴ ʫ ʚʠʛʣʷʜʽ ʚʫʛʣʝʮʝʚʠʭ ʥʘʥʦʚʦʣʦʢʦʥ 

ʜʝʤʦʥʩʪʨʫʻ ʟʨʦʩʪʘʥʥʷ ʤʽʮʥʦʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ ʚ ʥʘʧʨʷʤʢʫ ʚʦʣʦʢʦʥ. ɿʘ 

ʦʜʥʘʢʦʚʫ ʦʙôʻʤʥʫ ʯʘʩʪʢʫ ʚʢʣʶʯʝʥʴ, ʟʤʽʮʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚʦʣʦʢʥʘʤʠ ʚʠʷʚʠʣʦʩʴ ʙʽʣʴʰ 

ʥʽʞ ʚ 10 ʨʘʟʽʚ ʝʬʝʢʪʠʚʥʽʰʠʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʤʽʮʥʝʥʥʷʤ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʘʙʦ 

ʩʬʝʨʠʯʥʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ ʟ ʪʦʛʦ ʞ ʤʘʪʝʨʽʘʣʫ. ʂʨʽʤ ʟʥʘʯʥʦʛʦ ʟʤʽʮʥʝʥʥʷ, ʷʢʝ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʦʜʫʣʝʤ E1, ʚʽʜʙʫʣʦʩʷ ʪʘʢʦʞ ʡ ʟʤʽʮʥʝʥʥʷ ʚ ʽʥʰʠʭ ʥʘʧʨʷʤʢʘʭ, 

ʙʣʠʟʴʢʝ ʟʘ ʨʽʚʥʝʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʚʢʣʶʯʝʥʴ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʠʛʣʷʜʽ ʚʫʛʣʝʮʝʚʠʭ ʚʦʣʦʢʦʥ ʜʝʤʦʥʩʪʨʫʻ 

ʟʨʦʩʪʘʥʥʷ ʤʽʮʥʦʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ ʚ ʥʘʧʨʷʤʢʫ ʚʦʣʦʢʦʥ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʦʜʷʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʫʛʣʝʮʝʚʠʭ ʥʘʥʦʚʦʣʦʢʦʥ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʷʢʽʩʥʦʛʦ ʥʘʥʦʢʦʤʧʦʟʠʪʫ ʻ ʜʦʮʽʣʴʥʠʤ ʪʘ ʡʦʛʦ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʩʪʘʪʠʯʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʟʘʨʷʜʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʥʘʬʪʦʩʭʦʚʠʱʘʭ ʪʘ 

ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. 
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ, ʤ. ʍʘʨʢʽʚ 
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ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽʤ. ɸ. ʄ. ʇʽʜʛʦʨʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ, ʤ. ʍʘʨʢʽʚ, 

ʇʽʩʥʷ ʃ. ɸ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

 

ʇɯɼɺʀʑɽʅʅʗ ʉɽʁʉʄɯʏʅʆɰ ʅɽɹɽɿʇɽʂʀ ʋ ɺʆɼʆʅɸʉʀʏɽʅʀʍ 

ʈ̂ʋʅʊɸʍ 

 

ʆʩʦʙʣʠʚʦʾ ʛʦʩʪʨʦʪʠ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘʙʫʚʘʻ ʧʨʦʙʣʝʤʘ ʩʣʘʙʦʩʝʡʩʤʽʯʥʠʭ ʽ 

ʥʝʩʝʡʩʤʽʯʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʩʭʠʣʴʥʠʭ ʜʦ ʪʝʭʥʦʛʝʥʥʠʭ ʟʝʤʣʝʪʨʫʩʽʚ, ʚʠʢʣʠʢʘʥʠʭ 

ʧʽʜʟʝʤʥʠʤʠ ʚʠʙʫʭʘʤʠ, ʚʠʜʦʙʫʪʢʦʤ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʚʧʣʠʚʘʤʠ. 

ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʩʝʡʩʤʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʪʝʨʠʪʦʨʽʡ ʤʽʩʪ ʪʘ 

ʽʥʰʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʻ ʩʢʣʘʜʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʘ ʪʘ ʛʝʦʣʦʛʦ-ʣʽʪʦʣʦʛʽʯʥʘ 

ʙʫʜʦʚʘ ʪʝʨʠʪʦʨʽʡ, ʨʦʟʚʠʪʦʢ ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʨʠ ʮʴʦʤʫ, ʧʠʪʘʥʥʷ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʦʛʥʦʟʦʤ ʘʢʪʠʚʽʟʘʮʽʾ (ʨʦʟʚʠʪʢʫ) ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʟʤʽʥʠ 

ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʩʝʡʩʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ, ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤʠ. ʈʦʟʚʠʪʦʢ ʤʽʩʪ ʪʘ ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ 

ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʩʧʨʠʷʶʪʴ ʟʙʽʣʴʰʝʥʥʶ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʟʨʦʩʪʘʥʥʶ 

ʦʙʩʷʛʽʚ ʧʨʦʤʠʩʣʦʚʦʛʦ ʽ ʤʽʩʴʢʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʟʤʽʥʽ ʧʨʠʨʦʜʥʠʭ ʨʫʩʝʣ ʨʽʯʦʢ, ʩʪʚʦʨʝʥʥʶ 

ʚʦʜʦʩʭʦʚʠʱ, ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʧʽʜʪʦʧʣʝʥʥʷ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ 

ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʩʝʡʩʤʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʣʷ 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʝʣʴ, ʜʣʷ ʥʝʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʦʙôʻʢʪʽʚ[1ï7]. 

ɿʝʤʣʝʪʨʫʩʠ ʨʫʡʥʫʶʪʴ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʽ ʦʙôʻʢʪʠ, ʜʦʨʦʛʠ, ʤʦʩʪʠ ʽ ʥʘʡʥʘʜʽʡʥʽʰʽ 

ʙʫʜʽʚʣʽ ʟʽ ʩʪʘʣʝʚʠʤ ʢʘʨʢʘʩʦʤ, ʧʝʨʝʨʠʚʘʶʪʴ ʧʦʜʘʯʫ ʚʦʜʠ, ʛʘʟʫ ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, 

ʚʠʢʣʠʢʘʶʪʴ ʚʠʙʫʭʠ ʽ ʧʦʞʝʞʽ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʈʫʡʥʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʥʘʜʽʡʥʠʭ ʩʧʦʨʫʜ ʧʽʜ ʯʘʩ ʟʝʤʣʝʪʨʫʩʫ ʟʘʟʚʠʯʘʡ ʧʦʚ'ʷʟʘʥʦ ʥʝ 

ʟ ʥʠʟʴʢʦʶ ʷʢʽʩʪʶ ʙʫʜʽʚʥʠʮʪʚʘ, ʘ ʟ ʥʝʩʧʨʠʷʪʣʠʚʦʶ ʧʦʚʝʜʽʥʢʦʶ ˇʨʫʥʪʽʚ ʦʩʥʦʚʠ ʽ 

ʚʠʢʣʠʢʘʻʪʴʩʷ ʝʬʝʢʪʘʤʠ: ʚʠʙʦʨʯʦʛʦ ʧʦʩʠʣʝʥʥʷ ʢʦʣʠʚʘʥʴ ʧʝʚʥʠʭ ʯʘʩʪʦʪ, ʧʽʜʪʦʧʣʝʥʥʷʤ 

ˇʨʫʥʪʽʚ ʘʙʦ ʯʘʩʪʢʦʚʦʶ ʚʪʨʘʪʦʶ ʾʭ ʤʽʮʥʦʩʪʽ, ʚʠʥʠʢʥʝʥʥʷʤ ʟʩʫʚʽʚ ʥʘ ʩʭʠʣʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʪʦʧʣʝʥʥʷ ˇʨʫʥʪʽʚ.  
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ɼʦ ʯʠʩʣʘ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʨʷʤʦ ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ 

ʚʧʣʠʚʘʶʯʠʭ ʥʘ ʩʝʡʩʤʽʯʥʽʩʪʴ ʟʘʙʫʜʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʚʽʜʥʦʩʷʪʴʩʷ ʛʨʘʚʽʪʘʮʽʡʥʽ (ʟʩʫʚʠ, 

ʦʙʚʘʣʠ ʽ ʪ.ʧ.), ʪʝʤʧʝʨʘʪʫʨʥʽ (ʜʝʛʨʘʜʘʮʽʷ ʚʽʯʥʦʾ ʤʝʨʟʣʦʪʠ), ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ (ʧʽʜʪʦʧʣʝʥʥʷ 

ʽ ʦʩʫʰʝʥʥʷ ʪʝʨʠʪʦʨʽʡ), ʜʠʥʘʤʽʯʥʽ (ʪʠʢʩʦʪʨʦʧʽʷ, ʧʨʦʩʽʜʘʥʥʷ) , ʛʽʜʨʦʭʽʤʽʯʥʽ 

(ʚʠʣʫʛʦʚʫʚʘʥʥʷ, ʢʦʣʴʤʘʪʘʮʽʷ) ʽ ʪ.ʜ. ʉʶʜʠ ʞ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʘʢʽ ʪʝʭʥʦʛʝʥʥʽ ʟʘʭʦʜʠ, ʷʢ 

ʧʣʘʥʫʚʘʥʥʷ ʨʝʣʴʻʬʫ ʤʘʡʜʘʥʯʠʢʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʤʝʣʽʦʨʘʮʽʾ ˇʨʫʥʪʽʚ 

ʧʽʜʩʪʘʚ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ. 

ʂʨʽʤ ʩʝʡʩʤʽʯʥʠʭ ʟʙʫʨʝʥʴ, ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʤʦʞʝ ʙʫʪʠ ʩʭʠʣʴʥʝ ʜʦ ʚʧʣʠʚʫ 

ʩʫʯʘʩʥʠʭ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʘʙʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʎʽ 

ʧʨʦʮʝʩʠ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʫʪʴ ʘʢʪʠʚʽʟʫʚʘʪʠʩʷ ʚ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ ʧʽʜ ʚʧʣʠʚʦʤ ʩʝʡʩʤʽʯʥʠʭ 

ʟʙʫʨʝʥʴ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʫʡʥʦʚʘʥʠʭ ʙʫʜʽʚʝʣʴ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ ʧʦʢʘʟʘʣʠ 

ʟʘʣʝʞʥʽʩʪʴ ʧʦʩʠʣʝʥʥʷ ʩʝʡʩʤʽʯʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ˇʨʫʥʪʫ ʪʘ ʡʦʛʦ 

ʚʦʜʦʥʘʩʠʯʝʥʦʩʪʽ. ɼʦʚʝʜʝʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʘʩʠʯʝʥʥʷ ʚʦʜʦʶ ʥʘ ʤʽʣʢʦʚʦʜʥʠʭ 

ʚʽʜʢʣʘʜʘʭ ʪʝʦʨʝʪʠʯʥʦ ʨʦʟʨʘʭʦʚʘʥʽ ʩʝʡʩʤʽʯʥʽ ʰʚʠʜʢʦʩʪʽ ʟʤʝʥʰʫʶʪʴʩʷ ʚ ʛʣʠʥʽ ʪʘ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʚ ʧʽʩʢʫ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʽ ʥʘʧʨʫʞʝʥʥʷ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʚ ʮʠʭ ʩʝʨʝʜʦʚʠʱʘʭ.  

ʇʨʠ ʛʣʠʙʠʥʽ ʟʘʣʷʛʘʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʙʽʣʴʰʝ 10 ʤ ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʚʝʣʠʯʠʥʫ ʩʝʡʩʤʽʯʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʷʚʫ ʟʝʤʣʝʪʨʫʩʫ. ɺ ʤʝʞʘʭ ʚʝʨʭʥʴʦʾ 

10-ʤʝʪʨʦʚʦʾ ʪʦʚʱʽ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚʽʜ 10 ʜʦ 0 ʤ ʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʷʚʫ ʟʝʤʣʝʪʨʫʩʫ, ʧʨʠʯʦʤʫ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ 

ˇʨʫʥʪʦʚʦʾ ʪʦʚʱʽ. 

ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʉ.ɺ. ʄʝʜʚʝʜʻʚ ʚʽʜʟʥʘʯʘʚ, ʱʦ ʧʨʠ ʚʠʙʫʭʘʭ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʩʝʡʩʤʦʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʬʽʢʩʫʚʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʢʦʣʠʚʘʥʴ ʤʘʡʞʝ 

ʚʜʚʽʯʽ ʥʘ ʚʦʜʦ ʥʘʩʠʯʝʥʠʭ ˇʨʫʥʪʘʭ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ˇʨʫʥʪʘʤʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʪʘʥʽ 

ʧʨʠʨʦʜʥʦʾ ʚʦʣʦʛʦʩʪʽ [3].  

ʉʝʡʩʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʨʠʧʦʚʝʨʭʥʝʚʽʡ ʟʦʥʽ ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʟʤʽʥʥʦʶ 

ʚʦʜʦʥʘʩʠʯʝʥʽʩʪʶ, ʘ ʧʨʦʮʝʩ ʧʽʜʪʦʧʣʝʥʥʷ ʤʦʞʝ ʪʘʢʦʞ ʣʦʢʘʣʴʥʦ ʟʤʽʥʶʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ 

ˇʨʫʥʪʽʚ ʰʣʷʭʦʤ ʫʪʚʦʨʝʥʥʷ ʢʫʧʦʣʽʚ ʽʥʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʦʜ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʩʝʡʩʤʽʯʥʦʤʫ ʤʽʢʨʦʨʘʡʦʥʫʚʘʥʥʽ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʚʨʘʭʫʚʘʥʥʷ ʮʠʭ ʬʘʢʪʦʨʽʚ 

ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʩʝʡʩʤʽʯʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ʂʦʥʪʨʦʣʴ ʟʘ ʨʦʟʚʠʪʢʦʤ ʧʽʜʪʦʧʣʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʢʘʨʪ ʤʘʻ ʙʫʪʠ 

ʚʘʞʣʠʚʠʤ ʚʥʝʩʢʦʤ ʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʝʡʩʤʽʯʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʩʧʨʦʚʦʢʦʚʘʥʠʭ ʜʽʻʶ ʮʴʦʛʦ ʷʚʠʱʘ [8ï10]. 

ɼʣʷ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʨʦʛʥʦʟʫ ʟʤʽʥʠ ʩʝʡʩʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʧʣʠʚʫ ʪʝʭʥʦʛʝʥʝʟʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 
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ʩʧʝʮʽʘʣʴʥʠʭ ʧʦʣʽʛʦʥʘʭ. ɼʦ ʩʢʣʘʜʫ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠʩʷ ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʽʯʥʽ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʝʻʩʪʨʘʮʽʷ ʟʝʤʣʝʪʨʫʩʽʚ ʽ ʚʠʙʫʭʽʚ, ʘ 

ʪʘʢʦʞ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʝʪʦʜʠ. 
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ʉʽʢʽʜʽʥʘ ʊ. ʄ.,  

ɿʘʙʘʨʘ ɯ. ɯ. 

ʂʦʤʫʥʘʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʄʽʩʴʢʚʦʜʦʢʘʥʘʣè ʉʫʤʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ, ʤ. ʉʫʤʠ 

 

ɺʇʃʀɺ ɿɺʆʈʆʊʅʀʍ ʉʊɯʏʅʀʍ ɺʆɼ ɿ ʆʏʀʉʅʀʍ ʉʇʆʈʋɼ ʤ. ʉʋʄʀ ʅɸ 

ʉʊɸʅ ʈɯʏʂʀ ʇʉɽʃ 

 

ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ, ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʠʭ ʽ ʥʽʯʠʤ ʥʝ ʟʘʤʽʥʥʠʭ ʨʝʩʫʨʩʽʚ ɿʝʤʣʽ ʻ 

ʚʦʜʥʽ ʨʝʩʫʨʩʠ. 

ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʢʘʟʘʪʠ, ʱʦ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʇʨʦʛʨʘʤʠ ʟ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʦʟʜʦʨʦʚʣʝʥʥʷ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʻ ʦʙ'ʻʢʪʠʚʥʘ ʦʮʽʥʢʘ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʤʘʣʠʭ ʨʽʯʦʢ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ, ʽ ʟʘ ʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʇʨʦʚʝʜʝʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʜʦʥʥʦʛʦ ʤʫʣʫ ʚʦʜʦʡʤ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʭʘʨʘʢʪʝʨ ʪʘ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 

 

 

ʌʦʪʦ 1 ï ʈʽʯʢʘ ʇʩʝʣ. ʉʢʠʜ ʟʚʦʨʦʪʥʦʾ ʦʯʠʱʝʥʦʾ ʩʪʽʯʥʦʾ ʚʦʜʠ ʟ ʂʆʉ ʤ. ʉʫʤʠ 

 

ɺʠʨʦʙʥʠʯʽ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʽ ʩʪʽʯʥʽ ʚʦʜʠ, ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʤʽʩʴʢʦʾ 

ʢʘʥʘʣʽʟʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʩʢʠʜʘʶʪʴʩʷ ʜʦ ʨʽʯʢʠ ʇʩʝʣ, ʧʽʩʣʷ ʪʨʘʜʠʮʽʡʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʦʯʠʱʝʥʥʷ ʪʘ ʟʥʝʟʘʨʘʞʝʥʥʷ ʥʘ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʤʽʩʪʘ ʉʫʤʠ. 
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ʈʽʯʢʘ ʇʩʝʣ - ʣʽʚʘ ʧʨʠʪʦʢʘ ɼʥʽʧʨʘ, ʩʝʨʝʜʥʷ ʟʘ ʨʦʟʤʽʨʦʤ ʽ ʤʘʻ ʥʠʟʢʫ ʧʨʠʪʦʢʽʚ. 

ɹʘʩʝʡʥʦʚʽ ʩʠʩʪʝʤʠ ʻ ʩʫʢʫʧʥʽʩʪʴ ʩʢʣʘʜʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʨʽʟʥʦʨʘʥʛʦʚʠʭ ʧʝʨʚʠʥʥʠʭ 

(ʧʨʠʨʦʜʥʠʭ) ʪʘ ʚʪʦʨʠʥʥʠʭ (ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ) ʩʠʩʪʝʤ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟʘ 

ʩʚʦʾʤʠ ʟʘʢʦʥʘʤʠ ʧʽʜ ʚʧʣʠʚʦʤ ʝʥʜʦʛʝʥʥʠʭ, ʝʢʟʦʛʝʥʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ[1]. 

ʈʽʯʢʘ ʩʣʫʞʠʪʴ ʜʞʝʨʝʣʦʤ ʪʝʭʥʽʯʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʫ ʨʽʟʥʠʭ ʤʽʩʪʘʭ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʟʨʦʰʝʥʥʷ ʧʨʠʩʘʜʠʙʥʠʭ ʜʽʣʷʥʦʢ ʩʘʜʽʚʥʠʯʠʭ ʪʦʚʘʨʠʩʪʚ 

ʪʘ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚ ʙʘʩʝʡʥʘʭ ʨʽʯʢʠ ʇʩʝʣ ʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢ ʽ ʧʦ ʚʩʽʡ ʋʢʨʘʾʥʽ 

ʚ ʮʽʣʦʤʫ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʦʜʥʦʩʪʽ. ʇʨʠʯʠʥʦʶ ʤʘʣʦʾ ʚʦʜʥʦʩʪʽ ʻ 

ʟʤʝʥʰʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʟ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ ʨʽʯʦʢ ʯʝʨʝʟ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ, ʥʘʜʤʽʨʥʫ ʟʘʨʝʛʫʣʴʦʚʘʥʽʩʪʴ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʨʽʯʦʢ, ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ. ʇʝʨʽʦʜʠ ʤʘʣʦʚʦʜʜʷ ʥʝʛʘʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʫʤʦʚʘʭ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʘʭ ʪʘ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ[1]. 

ʅʘ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʘʩʝʡʥʫ ʨ. ʇʩʝʣ ʯʠʥʷʪʴ ʚʧʣʠʚ 

ʘʥʪʨʦʧʦʛʝʥʥʽ ʬʘʢʪʦʨʠ, ʪʦʙʪʦ ʬʘʢʪʦʨʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ 

ʣʶʜʠʥʠ, ʪʘ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʘʜʭʦʜʞʝʥʥʷʤ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʨʝʯʦʚʠʥ ʟ 

ʧʨʦʤʠʩʣʦʚʠʤʠ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʪʘ ʢʦʤʫʥʘʣʴʥʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʘ ʪʘʢʦʞ  ʟ 

ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ. ʊʘʢ ʽʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜ ʙʘʩʝʡʥʫ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ 

ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ (ʟʤʽʥʶʻ ʾʭ ʚʦʜʥʠʡ ʙʘʣʘʥʩ, ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ). 

ʉʪʽʯʥʽ ʚʦʜʠ, ʧʦʪʨʘʧʣʷʶʯʠ ʜʦ ʚʦʜʦʡʤʠ, ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʦʛʦ ʨʝʞʠʤ, ʘ ʩʘʤʝ 

ʥʘ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʦʜʠ ʪʘ ʾʾ ʛʘʟʦʚʠʡ ʨʝʞʠʤ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʨʦʙʣʝʤʘ ʷʢʽʩʥʦʾ ʦʯʠʩʪʢʠ ʩʪʽʯʥʠʭ ʚʦʜ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ. 

ʅʘʡʙʽʣʴʰ ʧʨʠʨʦʜʥʠʤ ʾʾ ʨʽʰʝʥʥʷʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʥʘ ʦʯʠʩʥʠʭ 

ʩʧʦʨʫʜ (ʆʉ).ɹʽʦʣʦʛʽʯʥʝ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʧʝʨʝʜʙʘʯʘʻ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʝ 

ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʫ ʚʦʜʽ. 

ʅʘ ʢʦʞʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʬʦʨʤʫʻʪʴʩʷ ʩʚʽʡ ʙʽʦʮʝʥʦʟ ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ.  

ɸʢʪʠʚʥʠʡ ʤʫʣ (ɸʄ) ï ʮʝ ʙʽʦʮʝʥʦʟ ʦʨʛʘʥʽʟʤʽʚ-ʤʽʥʝʨʘʣʽʟʘʪʦʨʽʚ, ʟʜʘʪʥʠʭ ʩʦʨʙʫʚʘʪʠ 

ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʽ ʦʢʠʩʣʶʚʘʪʠ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʢʠʩʥʶ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʩʪʽʯʥʠʭ ʚʦʜ.  

ɸʢʪʠʚʥʠʡ ʤʫʣ ï ʮʝ ʩʢʣʘʜʥʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʩʪʝʤʘ, ʦʨʛʘʥʽʟʤʠ ʷʢʦʾ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʟʥʠʭ 

ʪʨʦʬʽʯʥʠʭ ʨʽʚʥʷʭ. ʇʦʧʫʣʷʮʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ 

ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʫʤʦʚ ʘʝʨʦʙʥʦʛʦ ʦʢʠʩʣʝʥʥʷ. 

ʈʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʙʽʦʮʝʥʦʟʫ ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ ʪʘ ʡʦʛʦ ʜʝʩʪʨʫʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ: 

¶ ʩʢʣʘʜ ʩʪʽʯʥʠʭ ʚʦʜ( ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦ ʦʨʛʘʥʽʯʥʠʤ ʨʝʯʦʚʠʥʘʤ, ʥʘʷʚʥʽʩʪʴ 

ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʠʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʽʥ.); 
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¶ ʢʦʥʩʪʨʫʢʮʽʷ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ (ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ ʚʦʜʠ ʚ ʧʝʨʚʠʥʥʠʭ 

ʚʽʜʩʪʽʡʥʠʢʘʭ, ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʫʤʦʚʠ ʚ ʘʝʨʦʪʝʥʢʘʭ, ʥʘʷʚʥʽʩʪʴ ʽ ʩʪʫʧʽʥʴ ʨʝʛʝʥʝʨʘʮʽʾ 

ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ ʪʘ ʽʥ.); 

¶ ʨʝʞʠʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʧʦʨʫʜ (ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʟʘʙʨʫʜʥʝʥʥʷʤ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʠʩʥʝʤ, ʜʦʟʘ ʪʘ ʚʽʢ ʤʫʣʫ ʪʘ ʽʥ.).[2] 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʽʦʮʝʥʦʟʫ ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ ʥʘ ʩʪʘʥʮʽʾ ʆʉ ʤ. ʉʫʤʠ 

(ʬʦʪʦ 2, 3). 

 

 

ʌʦʪʦ 2 ï ʈʝʟʫʣʴʪʘʪʠ ʤʽʢʨʦʩʢʦʧʫʚʘʥʥʷ ɸʄ ʚ ʘʝʨʦʪʝʥʢʘʭ ʩʪʘʥʮʽʾ ʆʉ ʤ. ʉʫʤʠ 

 

 

                         1                                            2                                            3 
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                       4                                               5                                           6 

 

                      7                                            8                                                9 

ʌʦʪʦ 3 ï ɹʽʦʮʝʥʦʟ ɸʄ ʩʪʘʥʮʽʾ ʆʉ ʤ. ʉʫʤʠ. ɯʥʬʫʟʦʨʽʾ: 1 -  Epistylis plicatilis, 2 - Stentorroeseli, 

3 - Thuricolasimilis, 4 - Acinetafoetida. ʂʦʣʦʚʝʨʪʢʠ: 5 -Lecaneclosterocerca, 6 - Philodina  

roseola,7 -  Lepadellarhomboides, 8 - Cephalodella  incila, 9 - Encentrum putorius [4,5]. 

 

ʊʘʙʣʠʮʷ 1 ï ʉʝʨʝʜʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ  

ʥʘ ʩʢʠʜʽ ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚ ʢʦʥʪʨʦʣʴʥʠʭ ʩʪʚʦʨʘʭ ʨ. ʇʩʝʣ (ʚʽʜʙʽʨ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʧʨʦʙʠ 

28.07.2021 ʨ.) 

ˉ 

ʧ/ʧ 

 

ʇʦʢʘʟʥʠʢʠ 

ʂʦʥʮʝʥʪʨʘʮʽʾ 

500 ʤ ʚʠʱʝ 

ʩʢʠʜʫ, ʤʛ/ʣ 

ʂʦʥʮʝʥʪʨʘʮʽʾ 

ʥʘ ʩʢʠʜʽ ʚ 

ʨ. ʇʩʝʣ, ʤʛ/ʣ 

ʂʦʥʮʝʥʪʨʘʮʽʾ 

500 ʤ ʥʠʞʯʝ 

ʩʢʠʜʫ, ʤʛ/ʣ 

ɻɼʂ ʥʘ 

ʩʢʠʜʽ 

ʚ ʨ. ʇʩʝʣ, 

ʤʛ/ʣ 

1. ʨʅ 7,85 7,91 7,85 6,5 ï 8,5 

2. ʊʝʤʧʝʨʘʪʫʨʘ 24,7 23,6 24,2 Ò+3 0ʉ ʩ/ʤ 

ʊ 

3. ɹʉʂ5 3,0 13,5 3,0 15,0 

4. ʍʉʂ 14,8 43,3 19,4 46,7 

5. ɸʟʦʪ ʘʤʦʥʽʡʥʠʡ 0,12 0,17 0,05 2,3 

6. ʅʽʪʨʠʪʠ 0,03 0,35 0,06 1,91 

7. ʅʽʪʨʘʪʠ 1,07 29,50 2,57 41,38 

8. ʉʫʣʴʬʘʪʠ 36,22 81,91 31,69 90,6 

9. ʍʣʦʨʠʜʠ 11,66 89,97 19,99 127,6 

10. ʌʦʩʬʘʪʠ 1,57 2,45 1,67 6,14 

11. ɿʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ 4,6 18,0 5,2 15,0 

12. ʅʘʬʪʦʧʨʦʜʫʢʪʠ <0,005 <0,005 <0,005 0,005 
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ʊʘʙʣʠʮʷ 2 ï ʈʝʟʫʣʴʪʘʪʠ ʤʽʢʨʦʩʢʦʧʫʚʘʥʥʷ ʜʦʥʥʦʛʦ ʤʫʣʫ ʨ. ʇʩʝʣ (500 ʤ ʚʠʱʝ ʩʢʠʜʫ). 

 

ʋ ʣʠʧʥʽ 2021 ʨʦʢʫ ʣʘʙʦʨʘʪʦʨʽʻʶ ʆʉ ʧʨʦʚʝʜʝʥʦ ʤʽʢʨʦʩʢʦʧʽʯʥʠʡ ʘʥʘʣʽʟ ʜʦʥʥʦʛʦ 

ʤʫʣʫ  ʪʘ ʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʚʦʜʠ ʨ. ʇʩʝʣ: ʚʠʱʝ ʩʢʠʜʫ,  ʥʘ ʩʢʠʜʽ ʪʘ ʥʠʞʯʝ ʩʢʠʜʫ. (ʪʘʙʣʠʮʽ 

1,2) 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʩʪʝʞʝʥʥʷ ʜʦʥʥʦʛʦ ʤʫʣʫ ʨ. ʇʩʝʣ (500 ʤ ʚʠʱʝ ʩʢʠʜʫ) ʧʦ 

ʙʽʦʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʚʠʷʚʣʝʥʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʮʽʘʥʦʙʘʢʪʝʨʽʡ ʪʘ ʜʽʘʪʦʤʦʚʠʭ 

ʚʦʜʦʨʦʩʪʝʡ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʨʽʯʢʠ. (ʬʦʪʦ 4) 

ʎʽʘʥʦʙʘʢʪʝʨʽʾ ʩʧʦʞʠʚʘʶʪʴ ʽʟ ʚʦʜʠ ʢʠʩʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ ʥʘʪʦʤʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʤʝʪʘʥʫ, ʩʽʨʢʦʚʦʜʥʶ, ʘʤʽʘʢʫ ʪʘ 

ʽʥʰʠʭ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. ʊʽ ʮʽʘʥʦʙʘʢʪʝʨʽʾ, ʷʢʽ ʥʝ ʨʦʟʧʘʜʘʶʪʴʩʷ ʫ ʚʦʜʽ, ʦʩʽʜʘʶʪʴ ʥʘ ʜʥʦ 

ʽ ʩʪʘʶʪʴ ʧʨʠʯʠʥʦʶ ʡʦʛʦ ʟʘʤʫʣʶʚʘʥʥʷ. ʅʘ ʯʘʩ ʟʠʤʫʚʘʥʥʷ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʩʧʦʨʠ, ʷʢʽ 

ʦʩʽʜʘʶʪʴ ʥʘ ʜʥʦ ʪʘ ʟʥʦʚʫ ʧʨʦʙʫʜʞʫʶʪʴʩʷ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʧʽʜʥʽʤʘʻʪʴʩʷ ʜʦ 

ʜʝʩʷʪʠ ʛʨʘʜʫʩʽʚ. ɼʝʷʢʽ ʚʠʜʠ ʮʽʘʥʦʙʘʢʪʝʨʽʡ ʚʠʨʦʙʣʷʶʪʴ ʪʦʢʩʠʥʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʟʜʦʨʦʚôʷ ʣʶʜʝʡ, ʢʦʣʠ ʚʦʥʠ ʚʞʠʚʘʶʪʴ ʨʠʙʫ ʟ ʪʘʢʦʾ ʚʦʜʠ ʘʙʦ ʢʫʧʘʶʪʴʩʷ ʚ ʥʽʡ. 

 

13. ɸʇɸʈ <0,025 0,05 <0,025 0,07 

14. ɿʘʣʽʟʦ ʟʘʛʘʣʴʥʝ 0,08 0,14 0,08 0,29 

15. ʎʠʥʢ 0,039 0,028 <0,0001 0,085 

16. ʄʽʜʴ 0,002 0,005 0,003 0,018 

17. ʄʽʥʝʨʘʣʽʟʘʮʽʷ 454 779 504 923,0 

18. ʈʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ 4,74 7,48 4,60 4,0 

ɺʠʜʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʂʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʠʟʤʽʚ ʇʨʠʤʽʪʢʘ 

ɸʤʝʙʠ: - Arcella vulgaris ʧʨʠʩʫʪʥʽ ɼʦʥʥʠʡ ʤʫʣ, ʚʟʷʪʠʡ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʤʘʻ 

ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʠʡ 

ʢʦʣʽʨ, ʚʠʩʦʢʽ 

ʩʝʜʠʤʝʥʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ (ʰʚʠʜʢʦ 

ʦʩʽʜʘʻ). ʅʘʜʤʫʣʦʚʘ 

ʚʦʜʘ ʧʨʦʟʦʨʘ, 

ʦʧʘʣʝʩʮʝʥʮʽʷ ʚʽʜʩʫʪʥʷ. 

ɺ ʜʦʥʥʦʤʫ ʤʫʣʽ 

ʧʨʠʩʫʪʥʽ ʮʽʘʥʦʙʘʢʪʝʨʽʾ  

ʪʘ ʜʽʘʪʦʤʦʚʽ ʚʦʜʦʨʦʩʪʽ ʚ 

ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ. 

 

              - Arcella discoides ʧʨʠʩʫʪʥʽ 

              - Euglypha acanthophora ʧʨʠʩʫʪʥʽ 

ɼʞʛʫʪʠʢʦʚʽ: Bodecaudatus ʙʘʛʘʪʦ 

ɯʥʬʫʟʦʨʽʾ: - Paramecium 

caudatum 

5 

                   - Euplotes affinis 1 

                   - Litonotus latella 3 

ʂʦʣʦʚʝʨʪʢʠ: 

Brachionus calyciflorus 

1 

ɯʥʰʽ ʭʠʞʘʢʠ: ɺʦʜʷʥʽ ʢʣʽʱʽ 2 

ɹʘʢʪʝʨʽʾ: - Spirillae ʧʨʠʩʫʪʥʽ 

                 - ɼʽʘʪʦʤʦʚʽ ʚʦʜʦʨʦʩʪʽ ʙʘʛʘʪʦ 

                 - ʎʽʘʥʦʙʘʢʪʝʨʽʾ ʙʘʛʘʪʦ 

ɺʦʜʦʨʦʩʪʽ ʧʨʠʩʫʪʥʽ 

ʈʘʟʦʤ: ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʚ: 13 
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ʌʦʪʦ 4 ï ʄʽʢʨʦʩʢʦʧʫʚʘʥʥʷ ʜʦʥʥʦʛʦ ʤʫʣʫ ʨ. ʇʩʝʣ (500 ʤ ʚʠʱʝ ʩʢʠʜʫ) 

 

 

ʌʦʪʦ 5 ï ʄʽʢʨʦʩʢʦʧʫʚʘʥʥʷ ʜʦʥʥʦʛʦ ʤʫʣʫ ʨ. ʇʩʝʣ (500 ʤ ʥʠʞʯʝ ʩʢʠʜʫ) 

 

ʅʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ ʮʽʘʥʦʙʘʢʪʝʨʽʡ ʽ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʘ ʪʘʢʦʞ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʧʨʦʜʫʢʪʽʚ ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʧʨʠʯʠʥʷʶʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ ʪʘ 

ʚʪʨʘʪʫ ʥʠʤʠ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʽ.[3]. 

ʇʽʩʣʷ ʩʢʠʜʫ ʟʚʦʨʦʪʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʷʢʦʩʪʝʡ 

ʚʦʜʠ. ɺʽʜʥʦʚʣʝʥʥʷ ʻ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ 

ʷʚʠʱʘ. 

ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʩʘʤʦʦʯʠʱʝʥʥʽ ʚʦʜʦʡʤ ʚʽʜʽʛʨʘʶʪʴ ʨʦʩʣʠʥʥʽ ʪʘ ʪʚʘʨʠʥʥʽ ʦʨʛʘʥʽʟʤʠ. 

ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ ʤʽʢʨʦʙʥʽ ʢʣʽʪʠʥʠ, ʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ, ʥʘʡʧʨʦʩʪʽʰʽ, ʙʘʢʪʝʨʽʦʬʘʛʠ. ʉʢʠʜ ʫ 

ʚʦʜʦʡʤʠ ʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʦʟʤʥʦʞʝʥʥʶ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʚʤʽʶʪʴ ʨʦʟʱʝʧʣʶʚʘʪʠ ʩʢʣʘʜʥʽ ʨʝʯʦʚʠʥʠ ʜʦ ʧʨʦʩʪʠʭ ʽ ʨʦʙʠʪʠ 

ʾʭ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʞʠʚʣʝʥʥʷ ʽʥʰʠʭ ʛʨʫʧ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɼʝʷʢʽ ʙʘʢʪʝʨʽʾ ʟʜʘʪʥʽ 

ʚʠʨʦʙʣʷʪʠ ʘʥʪʠʙʽʦʪʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʟʛʫʙʥʦ ʜʽʶʪʴ ʥʘ ʧʘʪʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ ʫ ʚʦʜʦʡʤʽ. 

ʋ ʩʘʤʦʦʯʠʱʝʥʥʽ ʚʦʜʦʡʤʠ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚʩʝ ʾʾ ʥʘʩʝʣʝʥʥʷ, ʘʣʝ ʦʩʥʦʚʥʫ ʨʦʣʴ ʫ 

ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʶʪʴ ʙʘʢʪʝʨʽʾ. ʏʘʩʪʠʥʘ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʘʙʦ ʧʨʦʜʫʢʪʽʚ ʾʭ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʩʽʜʘʻ ʥʘ ʜʥʦ ʪʘ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʝʥʴ. ʅʘ ʜʥʽ 

ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʨʫʡʥʫʶʪʴ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʜʦ 
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ʧʦʚʥʦʛʦ ʾʭ ʟʥʠʢʥʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʘʪʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ ʩʢʦʨʽʰ ʛʠʥʫʪʴ ʫ ʚʦʜʦʡʤʘʭ, 

ʥʘʩʝʣʝʥʠʭ ʛʽʜʨʦʙʽʦʥʪʘʤʠ. 

ɯʥʪʝʛʨʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʦʢʩʠʯʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ 

ʤʝʪʦʜʠ ʙʽʦʪʝʩʪʫʚʘʥʥʷ (çexsituè), ʱʦ ʟʘʩʥʦʚʘʥʽ ʥʘ ʨʝʻʩʪʨʘʮʽʾ ʚʽʜʧʦʚʽʜʝʡ ʙʽʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ ʥʘ ʜʽʶ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʘʜʞʝ ʥʘʚʽʪʴ ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʡ ʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʥʝ ʥʘʜʘʻ 

ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʜʽʾ ʢʽʣʴʢʦʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ [6]. 

ʊʘʢ, 24.02.21 ʨ. ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʷʢʦʩʪʝʡ ʚʦʜʠ ʚ ʨ. ʇʩʝʣ ʧʨʦʚʝʜʝʥʦ ʙʽʦʪʝʩʪʫʚʘʥʥʷ ʧʨʦʙ ʚʠʧʫʩʢʫ ˉ1  

ʟʚʦʨʦʪʥʠʭ (ʦʯʠʱʝʥʠʭ) ʩʪʽʯʥʠʭ ʚʦʜ ʂʇ çʄʽʩʴʢʚʦʜʦʢʘʥʘʣè ʉʫʤʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ. 

ɹʽʦʪʝʩʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʩʘʥʽʪʘʨʥʦʶ ʣʘʙʦʨʘʪʦʨʽʻʶ ɺʆʅʉ ʇɸʊ çʈɯɺʅɽɸɿʆʊè 

(ʩʝʨʪʠʬʽʢʘʪ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ˉ ʈʊ-013/2019, ʪʝʩʪ-ʦʙôʻʢʪ Ceriodaphniaaffinis), ʧʨʦ ʱʦ 

ʥʘʜʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʪʦʢʦʣʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʪʝʩʪʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ: 

ʚʦʜʘ ʥʝ ʪʦʢʩʠʯʥʘ, ʥʝ ʯʠʥʠʪʴ ʛʦʩʪʨʫ ʣʝʪʘʣʴʥʫ ʪʦʢʩʠʯʥʽʩʪʴ (ʢʣʘʩ ʪʦʢʩʠʯʥʦʩʪʽ ï 1, ʨʽʚʝʥʴ 

ʪʦʢʩʠʯʥʦʩʪʽ ï ʥʝʪʦʢʩʠʯʥʘ).  

 

ɺʠʩʥʦʚʦʢ 

1.ʇʨʠ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʙʽʦʮʝʥʦʟ ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ ʥʘ ʩʪʘʥʮʽʾ ʦʯʠʩʥʠʭ  ʩʧʦʨʫʜʘʭ 

ʤ. ʉʫʤʠ ʟʘʙʝʟʧʝʯʫʻ ʙʽʦʣʦʛʽʯʥʫ ʦʯʠʩʪʢʫ ʤʽʩʴʢʠʭ ʩʪʦʢʽʚ, ʷʢʽ ʥʝ ʟʥʠʞʫʶʪʴ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ 

- ʨ. ʇʩʝʣ. 

2.ʉʪʘʥ ʙʽʦʮʝʥʦʟʫ ʜʦʥʥʦʛʦ ʤʫʣʫ ʨ. ʇʩʝʣ ʧʽʩʣʷ ʩʢʠʜʫ ʚʧʨʦʜʦʚʞ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʧʝʨʝʙʫʚʘʻ 

ʚ ʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ ʪʘ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʩʪʘʙʽʣʴʥʠʤ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʉʫʤʩʴʢʘ ʦʙʣʘʩʥʘ ʜʝʨʞʘʚʥʘ ʘʜʤʽʥʽʩʪʨʘʮʽʷ. ɼʝʧʘʨʪʘʤʝʥʪ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʝʥʝʨʛʝʪʠʢʠ. 

ɼʦʧʦʚʽʜʴ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʫ 2019 ʨʦʮʽ.  

2020 ʨ. - ʩ. 19-20 
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ʉʪʘʨʢʦ ʅ. ɺ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ çʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤè, ʛ. ʍʘʨʴʢʦʚ 

 

ʆʎɽʅʂɸ ʃʀʅɽʁʅʆɻʆ ʈʆʉʊɸ ɼʈɽʁʉʉɽʅʓ (DREISSENA 

POLIMORPHA) ɺ ɺʆɼʆɽʄɽ-ʆʍʃɸɼʀʊɽʃɽ ɿʄʀɽɺʉʂʆʁ ʊʕʉ ʉ 

ʇʆɿʀʎʀʁ ɽɽ ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ʌʋʅʎʀʆʅʀʈʆɺɸʅʀɽ 

ʕʃɽʂʊʈʆʉʊɸʅʎʀʀ 

 

ɺʚʝʜʝʥʠʝ 

ʋʂʈʅʀʀʕʇ ʠʟʫʯʘʝʪ ʜʨʝʡʩʩʝʥʫ ʩ ʤʦʤʝʥʪʘ ʝʝ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʚʦʜʦʝʤʝ-

ʦʭʣʘʜʠʪʝʣʝ ɿʤʠʝʚʩʢʦʡ ʊʕʉ ʚ 1995 ʛʦʜʫ. ʈʘʙʦʪʳ ʚʢʣʶʯʘʶʪ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʦʙʠʣʠʝʤ ʠ ʦʩʥʦʚʥʳʤʠ ʣʠʥʝʡʥʦ-ʚʦʟʨʘʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʤʦʣʣʶʩʢʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʣʠʯʠʥʦʢ (ʚʝʣʠʛʝʨʦʚ) ʜʨʝʡʩʩʝʥʳ ʚ 

ʧʣʘʥʢʪʦʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʦʩʪʘ ʥʘ 

ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚʦʜʦʚʦʜʥʳʭ ʪʨʘʢʪʦʚ ʊʕʉ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʧʫʣʷʮʠʠ ʤʦʣʣʶʩʢʘ ʥʘ ʨʘʟʚʠʪʠʝ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʛʠʜʨʦʙʠʦʥʪʦʚ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʤʝʭ ʚ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʝʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ ʮʝʣʦʤ ʙʳʣʠ ʯʘʩʪʠʯʥʦ ʦʧʫʙʣʠʢʦʚʘʥʳ [1-4].    

ɺ ʥʘʩʪʦʷʱʝʤ ʩʦʦʙʱʝʥʠʠ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʦʩʪʘ ʜʨʝʡʩʩʝʥʳ Dreissena polimorpha ʧʨʘʢʪʠʯʝʩʢʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʝʝ ʦʙʠʪʘʥʠʷ ʚ 

ʚʦʜʦʝʤʝ-ʦʭʣʘʜʠʪʝʣʝ ɿʤʠʝʚʩʢʦʡ ʊʕʉ (2004-2020 ʛʛ). 

ʄʝʪʦʜʠʢʘ 

ʈʦʩʪ ʨʘʢʦʚʠʥ (ʚʦʟʨʘʩʪ) ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʛʦʜʦʚʳʭ ʢʦʣʝʮ.  ʕʪʠ ʢʦʣʴʮʘ ʦʙʨʘʟʫʶʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʳʭ ʦʩʪʘʥʦʚʦʢ ʨʦʩʪʘ ʚ ʧʝʨʠʦʜʳ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ. ʅʘ 

ʨʘʢʦʚʠʥʘʭ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʢʦʣʴʮʘ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʤʝʜʣʝʥʠʷ ʠ 

ʦʩʪʘʥʦʚʢʠ ʨʦʩʪʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʟʠʤʥʠʝ ʢʦʣʴʮʘ ï ʠʭ ʥʘʟʳʚʘʶʪ ʛʦʜʦʚʳʤʠ) [5]. ʕʪʦʪ 

ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʜʘʚʥʠʤ ʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʠ ʨʦʩʪʘ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ [5-7]. 

ʈʘʟʥʳʝ ʫʯʘʩʪʢʠ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ɿʤʠʝʚʩʢʦʡ ʊʕʉ ʠʤʝʶʪ ʩʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʢʦʪʦʨʳʡ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʢʫʱʝʡ ʨʘʙʦʯʝʡ 

ʤʦʱʥʦʩʪʴʶ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. ʇʦʵʪʦʤʫ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʜʨʝʡʩʩʝʥʳ ʥʘ ʨʘʟʥʳʭ 
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ʫʯʘʩʪʢʘʭ ʚʦʜʦʝʤʘ ʦʯʝʥʴ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ. ɺ ʥʘʠʙʦʣʝʝ ʦʪʝʧʣʝʥʥʦʡ ʟʦʥʝ ʨʝʛʫʣʷʨʥʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʙʝʣʴ ʧʦʩʝʣʝʥʠʡ ʤʦʣʣʶʩʢʘ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʟʜʝʩʴ ʯʘʩʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʤʦʣʦʜʴ. ʅʘʟʚʘʥʥʘʷ ʧʨʠʯʠʥʘ ʦʙʫʩʣʦʚʠʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʟʫʯʝʥʠʷ ʨʦʩʪʘ ʜʨʝʡʩʩʝʥʳ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʧʦ ʧʨʦʙʘʤ, ʦʪʦʙʨʘʥʥʳʤ ʚ ʦʜʥʦʤ ʫʯʘʩʪʢʝ. 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʡ ʫʯʘʩʪʦʢ 

ʚʦʜʦʟʘʙʦʨʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʨʦʩʪʘ ʜʨʝʡʩʩʝʥʳ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʘʥʥʳʝ ʠʤʝʥʥʦ ʩ ʵʪʦʛʦ ʫʯʘʩʪʢʘ (ʫ ʙʝʨʝʛʦʚʦʡ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ˉ1). 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʚʦʜʦʝʤʝ-ʦʭʣʘʜʠʪʝʣʝ (ʜʦ 1,2ʤ) 

ʣʠʪʦʨʘʣʴʥʘʷ ʟʦʥʘ ʯʘʩʪʦ ʦʛʦʣʷʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʩʳʭʘʥʠʶ ʠ ʛʠʙʝʣʠ ʜʨʝʡʩʩʝʥʳ. 

ʇʦʵʪʦʤʫ ʦʪʙʦʨʳ ʧʨʦʙ ʜʨʝʡʩʩʝʥʳ ʧʨʦʚʦʜʠʩʴ ʩ ʛʣʫʙʠʥʳ ʥʝ ʤʝʥʝʝ 1,5ʤ.  

ʀʟʤʝʨʷʣʠ ʜʣʠʥʫ ʤʦʣʣʶʩʢʦʚ. ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʤʤ. ʇʦ ʤʝʪʢʘʤ ʟʠʤʥʝʡ 

ʦʩʪʘʥʦʚʢʠ ʨʦʩʪʘ ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʢʦʚʠʥʳ ʦʧʨʝʜʝʣʷʣʠ ʚʦʟʨʘʩʪ ʨʘʢʦʚʠʥʳ. ʋ 

ʨʘʢʦʚʠʥ, ʛʜʝ ʤʝʪʢʠ ʟʠʤʥʝʡ ʦʩʪʘʥʦʚʢʠ ʨʦʩʪʘ ʙʳʣʠ ʭʦʨʦʰʦ ʚʠʜʥʳ, ʠʟʤʝʨʷʣʠ ʠʭ ʜʣʠʥʫ 

ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʨʘʢʦʚʠʥʳ ʚ ʢʦʥʢʨʝʪʥʳʡ ʢʘʣʝʥʜʘʨʥʳʡ ʛʦʜ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʙʦʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʚʣʠʷʥʠʠ ʜʨʝʡʩʩʝʥʳ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ɿʤʠʝʚʩʢʦʡ ʊʕʉ. ʇʨʠ ʵʪʦʤ 

ʯʝʪʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ ʚʣʠʷʥʠʷ ʜʨʝʡʩʩʝʥʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʷʚʣʝʥʠʝ ʜʨʝʡʩʩʝʥʳ 

ʦʙʫʩʣʦʚʠʣʦ ʪʨʫʜʥʦʩʪʠ ʩ ʧʝʨʝʢʘʯʢʦʡ ʚʦʜʳ. ʊʘʢ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦ 

ʜʨʝʡʩʩʝʥʳ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʚʦʜʦʚ - ʧʦʩʣʝ ʙʝʨʝʛʦʚʳʭ 

ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʜʦʩʪʠʛʘʣʦ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ 19,8ʢʛ/ʤ2. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʦ ʤʥʦʛʦʤ 

ʙʣʘʛʦʜʘʨʷ ʜʨʝʡʩʩʝʥʝ ʚ ʚʦʜʝ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʥʘʙʣʶʜʘʣʦʩʴ 

ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʷ ʪʘʢʦʛʦ ʚʘʞʥʦʛʦ ʜʣʷ ʊʕʉ ʧʦʢʘʟʘʪʝʣʷ ʢʘʢ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ. ʀ ʝʩʣʠ 

ʜʦ ʧʦʷʚʣʝʥʠʷ ʜʨʝʡʩʩʝʥʳ ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ ʚ ʨ. ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ ʚʩʝʛʜʘ ʙʳʣʘ 

ʥʠʞʝ ʪʘʢʦʚʦʡ ʚ ʚʦʜʦʝʤʝ-ʦʭʣʘʜʠʪʝʣʝ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʘʨʝʥʠʝ ʚʦʜʳ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʞʝ ʠ ʨʘʟʚʠʪʠʝʤ ʚ ʚʦʜʦʝʤʝ-ʦʭʣʘʜʠʪʝʣʝ ʧʦʧʫʣʷʮʠʠ 

ʜʨʝʡʩʩʝʥʳ ʵʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʪʘʣʘ ʥʘʨʫʰʘʪʴʩʷ. ʊʘʢ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʚʝʣʠʯʠʥʘ 

ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʨʝʯʥʦʡ ʚʦʜʝ ʚ 2003 ʛ. ʧʨʝʚʳʰʘʣʘ ʪʘʢʦʚʫʶ ʚ ʚʦʜʦʝʤʝ-ʦʭʣʘʜʠʪʝʣʝ 

2 ʨʘʟʘ (ʚ ʤʘʨʪʝ ʠ ʥʦʷʙʨʝ). ɺ ʧʝʨʠʦʜ ʥʘʠʙʦʣʴʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʦʧʫʣʷʮʠʠ ʜʨʝʡʩʩʝʥʳ 

(2004 ʛʦʜ) ʵʪʦ ʥʘʙʣʶʜʘʣʦʩʴ ʫʞʝ 8 ʨʘʟ (ʚ ʷʥʚʘʨʝ-ʘʧʨʝʣʝ, ʠʶʥʝ ʠ ʩʝʥʪʷʙʨʝ-ʥʦʷʙʨʝ). ɺ 

2005-2008 ʛʛ - ʦʪ 1 ʜʦ 5 ʨʘʟ ʚ ʛʦʜʫ. ʇʦʜʦʙʥʦʝ ʙʳʣʦ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ [4]. 

ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʦʩʪʫ ʜʨʝʡʩʩʝʥʳ ʚ ʚʦʜʦʝʤʝ-ʦʭʣʘʜʠʪʝʣʝ ɿʤʠʝʚʩʢʦʡ ʊʕʉ ʚ 

ʧʝʨʠʦʜ 2004-2020ʛʛ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʜʨʝʡʩʩʝʥʳ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ 

ɿʤʠʝʚʩʢʦʡ ʊʕʉ ʚ ʧʝʨʠʦʜ 2004-2020 ʛʛ., ʤʤ 

ɻʦʜ 1 ʛʦʜʦʚʠʢʠ 2 ʛʦʜʦʚʠʢʠ 3 ʛʦʜʦʚʠʢʠ 4 ʛʦʜʦʚʠʢʠ 

2004 15,0 17,0 - - 

2005 15,4 15,5 - - 

2006 17,2 20,0 - - 

2007 17,1 22,0 - - 

2008 16,3 21,7 - - 

2009 16,3 22,0 - - 

2011 11,0 - - - 

2012 9,0 16,0 - - 

2013 14,0 16,0 22,0 - 

2014 12,9 21,0 21,0 28,0 

2015 14,0 20,8 24,3 27,5 

2018 14,0 18,0 23,0 - 

2019 14,7 - - - 

2020 12,9 18,7 - - 

 

ɺʳʚʦʜʳ 

1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʮʝʥʢʘ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʜʨʝʡʩʩʝʥʳ Dreissena polimorpha ʚ 

ʚʦʜʦʝʤʝ-ʦʭʣʘʜʠʪʝʣʝ ɿʤʠʝʚʩʢʦʡ ʊʕʉ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʧʝʨʠʦʜ 2004-2020ʛʛ ʨʦʩʪ 

ʤʦʣʣʶʩʢʘ ʢʦʣʝʙʘʣʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ, ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʠ ʥʝʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. ʇʨʠ ʵʪʦʤ ʦʙʱʘʷ 

ʙʠʦʤʘʩʩʘ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʜʨʝʡʩʩʝʥʳ ʥʘ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʫʩʣʦʚʠʷʤʠ ʦʙʠʪʘʥʠʷ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ) ʤʦʣʣʶʩʢʘ ʚ ʢʦʥʢʨʝʪʥʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʅʘʙʣʶʜʘʶʱʝʝʩʷ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʩʥʠʞʝʥʠʷ ʦʙʠʣʠʷ ʤʦʣʣʶʩʢʘ ʥʝ 

ʩʥʠʤʘʝʪ ʩ ʧʦʚʝʩʪʢʠ ʜʥʷ ʚʦʧʨʦʩʳ ʦ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʝʛʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʪʦʜʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʠ ʣʦʢʘʣʴʥʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ 

ʧʦʩʝʣʝʥʠʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʜʨʝʡʩʩʝʥʘ ʩʧʦʩʦʙʥʘ ʚ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ, ʧʦʩʣʝ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʥʝ ʪʦʣʴʢʦ ʚʦʩʩʪʘʥʦʚʠʪʴ, ʥʦ ʠ ʨʝʟʢʦ ʫʚʝʣʠʯʠʪʴ 

ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ. ʇʦʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʤʠ ʥʘ ʜʘʥʥʦʤ ʚʦʜʦʝʤʝ ʚ 2003-

2004 ʛʛ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʧʫʣʷʮʠʠ ʜʨʝʡʩʩʝʥʳ 

ʬʫʥʮʠʦʥʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʩʥʠʞʝʥʠʶ ʦʙʠʣʠʷ ʤʦʣʣʶʩʢʘ ʚ ʚʦʜʦʝʤʝ-ʦʭʣʘʜʠʪʝʣʝ. 
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2. ʉʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʜʨʝʡʩʩʝʥʳ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ 

ʨʘʟʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʧʫʣʷʮʠʠ ʜʨʝʡʩʩʝʥʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʦʣʣʶʩʢʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʟʚʦʣʠʪ ʪʦʣʴʢʦ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʣʶʩʢʘ ʚ ʚʦʜʦʝʤʝ 

ʠ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʘʛʨʝʛʘʪʳ ʊʕʉ (ʪʦʣʩʪʦʣʦʙʠʢʠ ʧʦʪʨʝʙʣʷʶʪ ʚʝʣʠʛʝʨʦʚ, ʢʘʨʧ ʠʣʠ 

ʯʝʨʥʳʡ ʘʤʫʨ ï ʤʣʘʜʰʠʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʨʘʟʤʝʨʦʤ ʜʦ 15 ʤʤ). ɼʣʷ ʢʘʨʜʠʥʘʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʤʘʩʰʪʘʙʥʦʤʫ ʝʛʦ 

ʧʦʜʘʚʣʝʥʠʶ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʙʦʣʴʰʫʶ ʨʦʣʴ ʧʦʧʫʣʷʮʠʠ ʜʨʝʡʩʩʝʥʳ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʘʞʥʝʡʰʝʛʦ ʜʣʷ ʊʕʉ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ - ʝʝ ʞʝʩʪʢʦʩʪʠ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʘʚʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʣʣʶʩʢʘ 

ʪʦʣʴʢʦ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ - ʧʝʨʝʜ ʚʦʜʦʟʘʙʦʨʘʤʠ ʊʕʉ. ʃʦʢʘʣʴʥʦʝ ʧʦʜʘʚʣʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʜʨʝʡʩʩʝʥʳ ʚ ʢʦʚʰʘʭ ɹʅʉ ʠ ʯʘʩʪʠ ʧʦʜʚʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ ʩʧʦʩʦʙʦʤ ï ʩʦʟʜʘʥʠʝʤ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʚ ʪʝʧʣʳʡ 

ʧʝʨʠʦʜ ʛʦʜʘ ʣʝʪʘʣʴʥʳʭ ʜʣʷ ʤʦʣʣʶʩʢʘ ʪʝʤʧʝʨʘʪʫʨ (31-320ʉ) ʧʫʪʝʤ ʩʙʨʦʩʘ ʯʘʩʪʠ 

ʧʦʜʦʛʨʝʪʳʭ ʚʦʜ ʯʝʨʝʟ ʩʙʨʦʩʥʦʡ ʢʘʥʘʣ ˉ1. ʕʪʦʪ ʩʧʦʩʦʙ ʨʘʥʝʝ ʧʨʝʜʣʘʛʘʣʩʷ ʚ ʥʘʰʠʭ 

ʦʪʯʝʪʘʭ ʧʦ ʪʝʤʝ ʟʘ 2004-2005 ʛʛ. ʠ ʥʘʰʝʣ ʦʪʨʘʞʝʥʠʝ ʚ ʥʘʰʝʡ ʨʘʥʥʝʡ ʧʫʙʣʠʢʘʮʠʠ, 

ʧʦʩʚʷʱʝʥʥʦʡ ʧʨʦʛʥʦʟʫ ʨʘʟʚʠʪʠʷ ʧʦʧʫʣʷʮʠʠ ʤʦʣʣʶʩʢʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ ʪʨʫʜʥʦʩʪʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʝʤʘ-ʦʭʣʘʜʠʪʝʣʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʝʡ [8]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʚʦʜ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʩʨʦʢʘʭ ʠ 

ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ɿʤʠʝʚʩʢʦʡ ʊʕʉ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʝʛʦ ʘʧʨʦʙʘʮʠʠ. 
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ʉʪʘʨʢʦ ʅ. ɺ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ çʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤè, ʛ. ʍʘʨʴʢʦʚ 

 

ʆ ʎɽʃɽʉʆʆɹʈɸɿʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀʍ 

ʇʆʂɸɿɸʊɽʃɽʁ ʈʓɹ ɼʃʗ ɹʀʆʄʆʅʀʊʆʈʀʅɻɸ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ 

ʉʆʉʊʆʗʅʀʗ ʄɸʉʉʀɺʆɺ ʇʆɺɽʈʍʅʆʉʊʅʓʍ ɺʆɼ 

 

ʋʟʣʦʚʳʤ ʚʦʧʨʦʩʦʤ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʥʦʨʤʠʨʦʚʘʥʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ [1]. ʂ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʠ ʦʙʲʝʢʪʠʚʥʳʤ ʢʨʠʪʝʨʠʷʤ ʦʪʥʦʩʷʪʩʷ ʪʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʪʴ ʜʦʟʫ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʷʚʣʝʥʠʷ ʩʠʥʝʨʛʠʟʤʘ ʠʣʠ ʘʥʪʘʛʦʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʪʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ 

ʧʦʢʘʟʳʚʘʶʪ ʨʘʥʥʠʝ ʥʘʨʫʰʝʥʠʷ ʚ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʚʦʜʥʳʭ 

ʩʦʦʙʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʠʭ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʚʩʝʡ ʵʢʦʩʠʩʪʝʤʳ ʚ ʙʣʠʞʘʡʰʝʤ ʠ 

ʦʪʜʘʣʝʥʥʦʤ ʙʫʜʫʱʝʤ [2]. ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʩʩʘ ʠʥʜʝʢʩʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʚʦʜʥʦʡ ʩʨʝʜʳ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʠʪʝʨʠʝʚ ʝʝ ʦʮʝʥʢʠ ʦʩʥʦʚʘʥʳ ʥʘ ʠʟʤʝʥʝʥʠʠ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʦʙʱʝʩʪʚ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ [3]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʋʢʨʘʠʥʝ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʝʱʝ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺ ʄʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʰʠʨʦʢʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʪʝʥʜʝʥʮʠʷʭ ʠʟʤʝʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

ʉʝʛʦʜʥʷ, ʢʘʢ ʦʪʤʝʯʘʝʪ ɸ. ʄ. ʇʝʪʨʫʢ, ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

ʢʘʢ ʚ ʉʐɸ, ʪʘʢ ʠ ʚ ʩʪʨʘʥʘʭ ɽʉ ʧʨʝʪʝʨʧʝʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʆʩʥʦʚʘ ʵʪʠʭ 

ʠʟʤʝʥʝʥʠʡ - ʧʝʨʝʭʦʜ ʦʪ ʯʠʩʪʦ ʭʠʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʡ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʩʠʩʪʝʤʝ ʙʠʦʠʥʜʠʢʘʮʠʠ. ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ð ʵʪʦ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʜʨʫʛʠʭ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ 
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ʙʠʦʪʳ.  ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʝʨʝʭʦʜʘ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʦʙʱʝʩʪʚʘ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʦʪʨʘʞʘʶʪ ʩʦʚʦʢʫʧʥʦʝ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ 

ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʊʘʤ, ʛʜʝ ʢʨʠʪʝʨʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʥʝ 

ʩʫʱʝʩʪʚʫʶʪ, ʥʘʧʨʠʤʝʨ, ʚʣʠʷʥʠʝ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʥʝ ʧʫʥʢʪʘ ʥʘʙʣʶʜʝʥʠʷ, 

ʜʝʛʨʘʜʘʮʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ), ʦʙʱʝʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʦʮʝʥʢʠ ʪʘʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʇʨʠ ʵʪʦʤ ʦʧʳʪ ʠʟʚʝʩʪʥʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʧʨʘʢʪʠʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʭʠʤʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ [4]. 

ʇʦʵʪʦʤʫ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩʫʰʠ ʥʘ ʦʩʥʦʚʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʭʪʠʦʮʝʥʦʟʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʈʳʙʳ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʠʦʪʳ ʚʦʜʦʝʤʦʚ ʠ ʟʘʢʘʥʯʠʚʘʶʪ ʪʨʦʬʠʯʝʩʢʠʝ ʮʝʧʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʦʙʱʠʡ ʧʦʪʦʢ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ ʚ ʵʢʦʩʠʩʪʝʤʘʭ, ʘ 

ʟʥʘʯʠʪ ʠ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. ʇʦʵʪʦʤʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ 

ʠʭʪʠʦʮʝʥʦʟʦʚ ʥʝ ʪʦʣʴʢʦ ʤʦʛʫʪ, ʥʦ ʠ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʚʦʜʥʦʡ ʩʨʝʜʳ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. ʀ ʝʩʣʠ ʨʘʥʴʰʝ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʭʦʜʠʣʦ ʚ 

ʧʝʨʝʯʝʥʴ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, [5], ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʠʭʪʠʦʮʝʥʦʟʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʯʘʱʝ. 

ʋʢʨʘʠʥʩʢʠʤʠ ʫʯʝʥʳʤʠ ʝʱʝ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʛ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʝʜʣʘʛʘʣʦʩʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʳʙ, ʚ ʯʠʩʣʝ ʜʨʫʛʠʭ ʛʨʫʧʧ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʢʘʢ ʠʥʜʠʢʘʪʦʨʦʚ ʩʘʧʨʦʙʥʦʩʪʠ 

ʧʨʠʨʦʜʥʳʭ ʚʦʜ [6]. ʅʘ ʤʥʦʛʦʩʪʦʨʦʥʥʠʡ ʧʦʜʭʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʳʙ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʠ ɺʦʜʥʘʷ ʈʘʤʦʯʥʘʷ ɼʠʨʝʢʪʠʚʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ 2000/60 / ɽʉ [7]. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʭʪʠʦʮʝʥʦʟʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [8-10], ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʳʙ ʢʘʢ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʛʫʪ 

ʙʳʪʴ: 

1. ʀʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ. ɺʳʧʦʣʥʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʝ ʠʭʪʠʦʮʝʥʦʟʦʚ 

ʟʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ - ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʦ ʜʝʩʷʪʢʦʚ ʣʝʪ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʳʙ. ɼʘʥʥʳʝ ʪʘʢʠʭ ʨʘʙʦʪ 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʨʳʙ ʟʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ï ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʨʳʙ. ʂʘʢ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʳʧʦʣʥʝʥʠʝ 
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ʨʘʙʦʪ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʙʠʦʪʦʧʘʭ ʨʳʙ ʟʘ 

ʧʝʨʠʦʜ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. 

ʅʝ ʪʦʣʴʢʦ ʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ ʠ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʨʝʢ ʫʢʘʟʳʚʘʣʦʩʴ ʝʱʝ ʚ 2011 ʛʦʜʫ. ʇʨʠ ʵʪʦʤ ʦʮʝʥʢʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ ʧʦ ʨʝʬʝʨʝʥʮʠʦʥʥʳʤ 

ʫʩʣʦʚʠʷʤ (ʪʦ ʝʩʪʴ ʪʘʢʠʤ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʩʪʦʷʥʠʶ ʥʝʥʘʨʫʰʝʥʥʦʛʦ ʚʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ) ʠ ʩʦʚʨʝʤʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩʨʝʜʳ [11]. 

ʇʨʦʝʢʪ ʤʝʪʦʜʠʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʘʪʝʛʦʨʠʷʤ, ʚ ʢʦʪʦʨʦʡ ʢʣʘʩʩ ʠ ʢʘʪʝʛʦʨʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʪʢʣʦʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚ (ʯʠʩʣʝʥʥʦʩʪʴ, 

ʙʠʦʤʘʩʩʘ, ʯʠʩʣʦ ʚʠʜʦʚ, ʩʪʨʫʢʪʫʨʥʳʝ ʠʥʜʝʢʩʳ ʠ ʜʨ.) ʦʪ ʬʦʥʦʚʳʭ (ʵʪʘʣʦʥʥʳʭ) ʟʥʘʯʝʥʠʡ, 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʋʢʨʅʀʀʕʇ ʝʱʝ ʚ 2012 ʛʦʜʫ [12]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʨʷʜʢʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜ, 

ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ ʋʢʨʘʠʥʳ ˉ 758 [13], 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʨʳʙʥʦʡ ʬʘʫʥʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʠʥʜʠʢʘʪʦʨʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʇʝʨʝʭʦʜ ʦʪ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ çʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʣʠ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʇɼʂè ʢ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘʩʪʠ ʚ ʧʨʦʮʝʩʩʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ 

ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠ ɺʦʜʥʦʡ ʈʘʤʦʯʥʦʡ ɼʠʨʝʢʪʠʚʳ ɽʉ 2000/60 / ɽʉ 

[7]. 

ʉʦʛʣʘʩʥʦ ʥʦʚʦʡ çʄʝʪʦʜʠʢʝ ʦʪʥʝʩʝʥʠʷ ʤʘʩʩʠʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʢ ʦʜʥʦʤʫ ʠʟ 

ʢʣʘʩʩʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʡéè [14], ʚ ʧʝʨʝʯʝʥʴ ʥʝʦʙʭʦʜʠʤʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʪ ʠʟʫʯʝʥʠʝ ʠʭʪʠʦʮʝʥʦʟʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚʳʷʚʣʝʥʠʝ ʩʦʩʪʘʚʘ, ʩʨʝʜʥʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʨʳʙ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʤʘʩʩʠʚʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʋʢʨʘʠʥʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʯʠʪʘʝʤ 

ʥʝʦʙʭʦʜʠʤʳʤ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʳʙ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ 

ʤʘʩʩʠʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʋʢʨʘʠʥʳ ð ʵʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ, ʢʨʦʧʦʪʣʠʚʘʷ ʠ 

ʪʨʫʜʦʝʤʢʘʷ ʟʘʜʘʯʘ. ʈʳʙʳ - ʧʦʜʚʠʞʥʳʝ ʦʨʛʘʥʠʟʤʳ. ɼʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʥʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʝʨʝʩʪʦʚʳʝ, ʢʦʨʤʦʚʳʝ ʠ ʜʨʫʛʠʝ 

ʤʠʛʨʘʮʠʠ. ɽʩʣʠ ʤʝʥʷʶʪʩʷ ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ (ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʪʝʤʧʝʨʘʪʫʨʘ, 

ʪʝʯʝʥʠʝ ʚʦʜʳ) ʭʘʨʘʢʪʝʨ ʠʭ ʧʦʚʝʜʝʥʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʳʡ ʚʠʜ 

ʨʳʙ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴʶ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʘʤ ʙʠʦʪʦʧʘ. ʇʨʠ ʵʪʦʤ 

ʨʘʟʣʠʯʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠʣʠ ʫʯʘʩʪʢʠ ʢʨʫʧʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʤʦʛʫʪ 
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ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʩʚʦʠʤ ʥʘʙʦʨʦʤ ʠʭʪʠʦʬʘʫʥʳ. ʀ ʜʣʷ ʚʳʚʦʜʦʚ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʘʚʘ 

ʠʭʪʠʦʮʝʥʦʟʦʚ ʥʝʦʙʭʦʜʠʤ ʩʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʦʩʥʦʚʥʳʤ (ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤ) ʚʦʜʥʳʤ 

ʦʙʲʝʢʪʘʤ ʨʝʛʠʦʥʘ ʠʟʫʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʨʦʛʨʘʤʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʣʞʥʳ ʦʭʚʘʪʳʚʘʪʴ 

ʦʩʥʦʚʥʳʝ ʙʠʦʪʦʧʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʠʭ ʫʯʘʩʪʢʦʚ) ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʛʦʜʘ. ʇʦ ʦʪʜʝʣʴʥʳʤ 

(ʦʜʠʥʦʯʥʳʤ) ʚʠʜʘʤ ʥʫʞʥʦ ʧʨʠʤʝʥʷʪʴ ʦʧʳʪ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʘʥʘʣʠʟ ʫʣʦʚʦʚ 

ʨʠʙʦʜʦʙʳʚʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʜʨ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʥʫʞʥʦ ʦʪʣʘʚʣʠʚʘʪʴ ʢʘʢ ʧʦʣʦʚʦʟʨʝʣʳʭ ʨʳʙ, 

ʪʘʢ ʠ ʤʦʣʦʜʴ. ɼʣʷ ʦʮʝʥʢʠ ʫʜʝʣʴʥʦʛʦ ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʙ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʧʣʦʱʘʜʠ 

ʣʦʚʣʠ, ʠ ʫʣʦʚʠʩʪʦʩʪʴ ʦʨʫʜʠʡ ʣʦʚʘ. ʀ ʪʦʣʴʢʦ ʧʨʦʚʝʜʝʥʠʝ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʘʚʝ ʨʳʙ 

ʨʝʛʠʦʥʘ ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʦʞʠʚʰʘʷʩʷ ʧʨʘʢʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠʭʪʠʦʬʘʫʥʳ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʦʪʣʦʚʘ 

ʨʳʙ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʠ ʥʝʛʘʪʠʚʥʦ 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʙʦʨʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ, ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʦʩʪʦʷʥʠʠ 

ʧʦʧʫʣʷʮʠʡ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʨʳʙ. ʇʦʵʪʦʤʫ ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ 

ʩʙʦʨʝ ʠʭʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʢʨʦʤʝ ʤʘʩʩʠʚʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʥʘ 

ʟʘʧʦʚʝʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ) ʥʘʨʷʜʫ ʩʦ ʩʨʝʜʩʪʚʘʤʠ, ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʝʰʝʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʋʢʨʘʠʥʳ, 

ʥʝʢʦʪʦʨʳʭ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʦʨʫʜʠʡ ʦʪʙʦʨʘ ʧʨʦʙ, ʥʘʧʨʠʤʝʨ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʘʯʢʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʘʢʠʭ ʨʘʙʦʪʘʭ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʭʪʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʋʢʨʘʠʥʳ [15-17].  

ɺ ʚʠʜʫ ʵʪʦʛʦ, ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʦ ʦʪʥʝʩʝʥʠʶ 

ʤʘʩʩʠʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʢ ʦʜʥʦʤʫ ʠʟ ʢʣʘʩʩʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʨʷʜʫ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʦʩʪʘʚʘ, ʩʨʝʜʥʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʳʙ, ʦʪʜʝʣʴʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʚʠʜʦʚ ʨʳʙ. 

ʆ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʨʘʙʦʪ ʚ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [8-10]. 

ʈʳʙʳ ʢʘʢ ʚʝʨʭʥʠʡ ʪʨʦʬʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʠʥʪʝʛʨʠʨʫʶʪ ʚ ʩʝʙʝ ʧʨʦʠʩʭʦʜʷʱʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʦʙʱʝʩʪʚʝ ʧʨʠ ʩʤʝʥʝ ʘʙʠʦʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʠʟʤʝʥʝʥʠʠ ʢʦʨʤʦʚʦʡ 

ʙʘʟʳ [18]. ʀʟ ʢʦʤʧʣʝʢʩʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʳʙ ʜʣʷ ʮʝʣʝʡ ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʷʪ ʧʦʢʘʟʘʪʝʣʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʠʭ ʨʦʩʪʝ ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʚʦʜʥʦʤ ʦʙʲʝʢʪʝ. ʈʦʩʪ ʨʳʙʳ - ʚʠʜʦʚʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʝʜʠʥʩʪʚʦ ʚʠʜʘ ʠ ʩʨʝʜʳ [19]. ʄʝʜʣʝʥʥʳʡ ʨʦʩʪ ʠ ʤʘʣʳʝ ʨʘʟʤʝʨʳ ʦʩʦʙʝʡ ʧʦʟʚʦʣʷʶʪ 
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ʩʫʱʝʩʪʚʦʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʨʳʙ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʳʭ 

ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʘʭ. ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʤʘʣʳʝ ʨʘʟʤʝʨʳ ʯʘʩʪʦ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 

ʧʦʚʳʰʝʥʥʦʝ ʚʳʝʜʘʥʠʝ ʭʠʱʥʠʢʘʤʠ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥʳ ʧʦʚʳʰʝʥʠʝʤ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ. ɹʳʩʪʨʳʡ ʨʦʩʪ ʠ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ 

ʦʩʦʙʝʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʤ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʦʪ ʚʨʘʛʦʚ. ʂʨʦʤʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʨʤʦʚʦʡ 

ʙʘʟʳ, ʨʦʩʪ ʨʳʙ ʚʣʠʷʶʪ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ, ʪʝʨʤʠʯʝʩʢʠʝ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨ. 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʠʟʤʝʥʝʥʠʝ ʨʦʩʪʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʳʙ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʦ ʚʩʝʡ ʵʢʦʩʠʩʪʝʤʝ. 

ʊʘʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠ ʦʮʝʥʢʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʛʠʜʨʦʙʠʦʥʪʦʚ ʤʥʦʛʠʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʅʘʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʨʘʠʥʩʢʦʛʦ ʫʯʘʩʪʢʘ 

ʨ. ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

ʧʣʦʪʚʘ Rutilus rutilus (Linnaeus, 1758). ɼʘʥʥʳʡ ʚʠʜ ʨʳʙʳ ʥʝ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʳʭ 

ʥʝʨʝʩʪʦʚʳʭ ʠ ʢʦʨʤʦʚʳʭ ʤʠʛʨʘʮʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʚʩʝʤʝʩʪʥʦ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʠ ʣʝʛʢʦ ʦʪʣʘʚʣʠʚʘʝʪʩʷ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʜʘʥʥʳʡ ʚʠʜ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʙʠʦʤʦʥʠʪʦʨʠʥʛʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʩʪʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʪʚʳ, ʚʳʣʦʚʣʝʥʥʦʡ ʚ 

ʦʪʜʝʣʴʥʳʭ ʧʫʥʢʪʘʭ ʫʢʨʘʠʥʩʢʦʛʦ ʫʯʘʩʪʢʘ ʨ. ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʧʣʦʪʚʳ ʚ ʦʪʜʝʣʴʥʳʭ ʧʫʥʢʪʘʭ ʫʢʨʘʠʥʩʢʦʛʦ ʫʯʘʩʪʢʘ 

ʨ. ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ, ʩʤ 

ʇʫʥʢʪ ʦʪʣʦʚʘ ɻʦʜʘ ʞʠʟʥʠ ʨʳʙʳ 

1 2 3 

ʍʘʨʴʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

ʋʩʪʴʝ ʨ. ɺʦʣʯʴʷ 4,2 8,0 - 

ʋʩʪʴʝ ʨ. ʋʜʳ 4,9 8,1 - 

ʅʠʞʝ ʀʟʶʤʘ 3,7 6,1 10,1 

ʋʩʪʴʝ ʨ. ʆʩʢʦʣ 5,2 8,5 - 

ʇʣʦʪʠʥʘ ʆʩʢʦʣʴʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 6,1 9,1 - 

ɼʦʥʝʮʢʘʷ ʦʙʣʘʩʪʴ 

ʈʘʡʛʦʨʦʜ 4,7 7,6 9,9 

ʋʩʪʴʝ ʨ. ʂʘʟʝʥʥʳʡ ʊʦʨʝʮ 4,0 8,2 7,5 

ʋ ʉʣʘʚʷʥʩʦʡ ʊʕʉ 4,3 7,0 - 

ɼʦʥʝʮʢʘʷ ʦʙʣʘʩʪʴ 

ʃʠʩʩʦʜʘ 4,1 7,3 - 
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ʇʫʥʢʪ ʦʪʣʦʚʘ ɻʦʜʘ ʞʠʟʥʠ ʨʳʙʳ 

1 2 3 

ʋ ʉʚʝʪʣʠʯʥʦʛʦ 5,0 8,2 11,5 

ʋʩʪʴʝ ʨ. ɸʡʜʘʨ 4,6 7,0 - 

ʋ ʩ. ɺʝʩʝʣʘʷ ɻʦʨʘ 4,3 7,5 - 

ʉʪʘʥʠʮʘ ʃʫʛʘʥʩʢʘʷ 5,0 8,7 11,8 

ʋʩʪʴʝ ʨ. ɼʝʨʢʫʣ 5,0 8,0 10,6 

ʩ. ʇʦʧʦʚʢʘ 5,4 8,8 11,3 

 

ɺʳʚʦʜʳ 

1.  ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʦ ʦʪʥʝʩʝʥʠʶ ʤʘʩʩʠʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʢ ʦʜʥʦʤʫ 

ʠʟ ʢʣʘʩʩʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʥʘʨʷʜʫ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʦʩʪʘʚʘ, ʩʨʝʜʥʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʳʙ, ʦʪʜʝʣʴʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʨʦʩʪʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ) ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʚʠʜʦʚ ʨʳʙ. 

2. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠʭʪʠʦʬʘʫʥʳ - ʧʨʠ ʩʙʦʨʝ 

ʠʭʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʯʠʪʘʝʤ ʜʦʧʫʩʪʠʤʳʤ ʧʨʠʤʝʥʝʥʠʝ, ʥʘʨʷʜʫ ʩʦ 

ʩʨʝʜʩʪʚʘʤʠ, ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʝʰʝʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʛʝʥʪʩʪʚʘ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʋʢʨʘʠʥʳ, ʥʝʢʦʪʦʨʳʭ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʦʨʫʜʠʡ ʦʪʙʦʨʘ 

ʧʨʦʙ, ʥʘʧʨʠʤʝʨ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʘʯʢʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʭʪʠʦʬʘʫʥʳ ʋʢʨʘʠʥʳ. 

3. ʉʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʨʳʙ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʙʘʩʩʝʡʥʘ ʨ. ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ - ʧʣʦʪʚʳ ʦʪʤʝʯʝʥʳ ʚ ʧʫʥʢʪʝ 

ʥʠʞʝ ʛ. ʀʟʶʤ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1.ʂʦʥʜʨʘʪʴʝʚʘ ʃ.ʄ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺʣʘʜʠʚʦʩʪʦʢ: 

ɼʘʣʴʥʘʫʢʘ, 2005. - 299 ʩ.  

2.ʄʦʠʩʝʝʥʢʦ ʊ.ʀ. ʕʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʥʦʨʤʠʨʦʚʘʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʥʘʛʨʫʟʦʢ ʥʘ ʚʦʜʦʝʤʳ ʉʝʚʝʨʘ // ʕʢʦʣʦʛʠʷ, 1998, ˉ 6. - ʉ. 452-461.  

3. ʂʣʠʰʢʦ ʆ. ʂ. ʕʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʢʦʩʠʩʪʝʤʳ. - ʄʘʪʝʨʠʘʣʳ III ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ ʠ ʵʢʦʩʠʩʪʝʤʳè, 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʛʠʜʨʦʵʢʦʣʦʛʠʠ çʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜ ʠ ʤʝʪʦʜʳ 

ʥʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢè ʠ ʰʢʦʣʳ-ʩʝʤʠʥʘʨʘ çʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 



194 
 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜ, ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʵʢʦʩʠʩʪʝʤ ʚ 

ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠè. ʏʘʩʪʴ 3. ï ɹʦʨʦʢ, 2008. ï ʉ. 38-43. 

4. ʇʝʪʨʫʢ ɸ. ʄ. ɻʽʜʨʦʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟ ʦʛʣʷʜʫ ʥʘ ʩʫʯʘʩʥʽ 

ʻʚʨʦʧʝʡʩʴʢʽ ʥʘʧʨʷʤʢʠ ʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ï ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ : ɺʠʧʫʩʢ 3(63). ʉʝʨʽʷ 

çʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʥʘʫʢʠè. - ï ʈʽʚʥʝ: ɺʠʜ-ʚʦ ʅʋɺɻʇ, 2013. - ʉ. 24- 34. 

5. ʄʝʪʦʜʳ ʙʠʦʠʥʜʠʢʘʮʠʠ ʠ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʚʦʜ. ɺʳʧ. 2. ʃʝʥʠʥʛʨʘʜ: 

ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1989.  ï 277ʩ. 

6. ʆʣʝʢʩʠʚ ʀ. ʊ. ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ. ï 

ʃʴʚʦʚ: ʉʚʠʪ, 1992. ï 234ʩ. 

7. ɺʦʜʥʘ ʈʘʤʢʦʚʘ ʜʠʨʝʢʪʠʚʘ ɭʉ 2000/60/ɭʉ çʋʧʦʨʷʜʢʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ɭʉ ʚ ʛʘʣʫʟʽ 

ʚʦʜʥʦʾ ʧʦʣʽʪʠʢʠè. ï ʃʶʢʩʝʤʙʫʨʛ, 23 ʞʦʚʪʥʷ 2000ʨ. ʈɽ ʉʆ ˉ3 3639/1/01, ENV 221 

CODEC 513. 

8. ɺʘʩʝʥʢʦ ɸ. ɻ., ʃʫʥʛʫ ʄ.ʃ., ʉʪʘʨʢʦ ʅ. ɺ. ʠ ʜʨ. ʂʦʤʧʣʝʢʩʥʽ ʝʢʩʧʝʜʠʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʙʘʩʝʡʥʫ ʨ. ʋʜʠ. - ʍʘʨʢʽʚ: ɺʠʜ. ɼʽʤ ñʈʘʡʜʝʨò, 2006. ï 

154ʩ. 

9. ɻʨʠʮʝʥʢʦ ɸ. ɺ., ɺʘʩʝʥʢʦ ɸ.ɻ., ʂʦʣʝʩʥʠʢ ɸ. ɺ. ʠ ʜʨ. ʉʫʯʘʩʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʫʢʨʘʾʥʩʢʦʾ ʯʘʩʪʠʥʠ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʝʢʩʧʝʜʠʮʽʡʥʠ ʜʦʩʣʽʜʞʝʥʥʷ). - ʄʦʥʦʛʨʘʬʽʷ. 

ï ʍʘʨʢʽʚ: ɺʇʇ çʂʦʥʪʨʘʩʪè, 2011.-ʉ. 210-217 (340ʩ.). 

10. ʉʪʘʨʢʦ ʅ. ɺ. ʆ ʚʦʟʤʦʞʥʦʩʪʷʭ ʚʝʜʝʥʠʷ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦ ʠʭʪʠʦʬʘʫʥʝ. - ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè. -  ʅʘʟʨʘʥʴ: ʆʆʆ 

çʂɽʇè, 2020. ï ʉ. 301-305. 

11. ɸʬʘʥʘʩʴʻʚ ʉ. ɸ. ʉʪʨʫʢʪʫʨʘ ʙʽʦʪʠ ʨʽʯʢʦʚʠʭ ʩʠʩʪʝʤ ʷʢ ʧʦʢʘʟʥʠʢ ʾʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ. 

ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʝʨʪʘʮʽʾ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ. - 

ʂʠʾʚ: ɯʥʩʪʠʪʫʪ ʛʽʜʨʦʙʽʦʣʦʛʽʾ, 2011. - 26ʩ.  

12. ɻʨʠʮʝʥʢʦ ɸ. ɺ., ɺʘʩʝʥʢʦ ʆ. ɻ. , ɺʝʨʥʽʯʝʥʢʦ ɻ. ɸ. ʪʘ ʽʥ. ʇʨʦʝʢʪ. ʄʝʪʦʜʠʢʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ. ï ʍʘʨʢʽʚ: ʋʢʨʅɼɯɽʇ, 2012 ï 

37ʩ. 

13. ʇʦʨʷʜʦʢ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ.  ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ 

ʋʢʨʘʾʥʠ; ʇʦʨʷʜʦʢ; ʇʝʨʝʣʽʢ ʚʽʜ 19 ʚʝʨʝʩʥʷ 2018 ʨ. ˉ 758. 

14. ʄʝʪʦʜʠʢʘ ʚʽʜʥʝʩʝʥʥʷ ʤʘʩʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʜʦ ʦʜʥʦʛʦ ʟ ʢʣʘʩʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʽʚ ʤʘʩʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ ʚʽʜʥʝʩʝʥʥʷ ʰʪʫʯʥʦʛʦ ʘʙʦ ʽʩʪʦʪʥʦ 

ʟʤʽʥʝʥʦʛʦ ʤʘʩʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʜʦ ʦʜʥʦʛʦ ʟ ʢʣʘʩʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʰʪʫʯʥʦʛʦ ʘʙʦ ʽʩʪʦʪʥʦ ʟʤʽʥʝʥʦʛʦ ʤʘʩʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʦ ʝʢʦʣʦʛʽʾ 

file:///E:/Ð�Ñ�Ñ�Ðº/Ð�Ð¸Ð½Ð¸Ñ�Ñ�ÐµÑ�Ñ�Ñ�Ð²Ð¾/2020/d482181.htm%23n14
file:///E:/Ð�Ñ�Ñ�Ðº/Ð�Ð¸Ð½Ð¸Ñ�Ñ�ÐµÑ�Ñ�Ñ�Ð²Ð¾/2020/d482181.htm%23n14
file:///E:/Ð�Ñ�Ñ�Ðº/Ð�Ð¸Ð½Ð¸Ñ�Ñ�ÐµÑ�Ñ�Ñ�Ð²Ð¾/2020/d482181.htm%23n14
file:///E:/Ð�Ñ�Ñ�Ðº/Ð�Ð¸Ð½Ð¸Ñ�Ñ�ÐµÑ�Ñ�Ñ�Ð²Ð¾/2020/d482181.htm%23n14


195 
 

ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ˉ 5 ʚʽʜ 14.01.2019. ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʄʽʥʽʩʪʝʨʩʪʚʽ 

ʶʩʪʠʮʽʾ ʋʢʨʘʾʥʠ 05 ʣʶʪʦʛʦ 2019 ʨ. ʟʘ ˉ 127/33098.  

15. ɻʦʥʯʘʨʦʚ ɻ. ʃ. ʈʠʙʠ ʚʦʜʦʡʤ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çɼʚʦʨʽʯʘʥʩʴʢʠʡè - 

ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ. ʉʝʨʽʷ: ʙʽʦʣʦʛʽʷ. 

ɺʠʧ. 19, ˉ1097. - ʍʘʨʢʽʚ: 2014. ï ʉ. 62-67. 

16. ʈʦʤʘʥʴ ɸ. ʄ. ʄʝʪʦʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʘʯʢʘ ʷʢ ʟʥʘʨʷʜʜʷ ʜʣʷ ʟʙʦʨʫ ʽʭʪʽʦʣʦʛʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. - ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʪʝʦʨʝʪʠʯʥʦʾ ʽ ʧʨʘʢʪʠʯʥʦʾ ʽʭʪʽʦʣʦʛʽʾ: ʄʘʪʝʨʽʘʣʽ IX 

ʤʽʞʥʘʨʦʜʥʦʾ ʽʭʪʽʦʣʦʛʽʯʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. ï ʆʜʝʩʘ: 2016. - ʉ. 227-228. 

17. ʇʦʛʨʝʙʥʷʢ ʆ. ɯ., ʂʫʨʷʯʠʡ ʂ. ɺ., ʉʠʜʦʨʝʥʢʦ ʆ. ɸ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʽʜʥʦʚʣʝʥʥʷʤ 

ʙʽʦʪʦʧʫ ʨʦʟʯʠʱʝʥʦʾ ʜʽʣʷʥʢʠ ʨʫʩʣʘ ʨʽʯʢʠ ɼʨʫʛʘ ɹʽʣʝʥʴʢʘ - ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ 

ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʽʭʪʽʦʣʦʛʽʾ: ʤʘʪʝʨʽʘʣʠ ʍɯɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʽʭʪʽʦʣʦʛʽʯʥʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. - ʍʘʨʢʽʚ: ʌʆʇ ʇʘʥʦʚ ɸ.ʄ. - ʉ. 160-163. 

18. ɹʦʣʦʪʦʚʘ ʅ.ʃ., ʉʪʝʧʘʥʦʚ ʄ.ɺ., ʌʨʫʤʠʥ ɻ.ʊ. ʠ ʜʨ. ɼʠʥʘʤʠʢʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʳʙʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʢʨʫʧʥʳʭ ʦʟʝʨ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. - ʆʟʝʨʥʳʝ ʵʢʦʩʠʩʪʝʤʳ: ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʤʘʪʝʨʠʘʣʳ V ʄʝʞʜʫʥʘʨ. 

ʥʘʫʯ. ʢʦʥʬ. - ʄʠʥʩʢ: ʀʟʜ. ʮʝʥʪʨ ɹɻʋ, 2016. ï ʉ. 283-284.  

19. ʅʠʢʦʣʴʩʢʠʡ ɻ.ɺ. ʕʢʦʣʦʛʠʷ ʨʳʙ. - ʄʦʩʢʚʘ: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1974. -  367 ʩ. 

  



196 
 

ʋɼʂ 504.064.2/.47:504.05/.06+502.15 

 

ʊʘʨʛʦʥʩʴʢʠʡ ɸ. ʆ., ʘʩʧʽʨʘʥʪ; 

ʇʽʩʥʷ ʃ. ɸ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ; 

ʍʘʙʘʨʦʚʘ ɻ. ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ; 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

ɻʦʥʯʘʨʝʥʢʦ ɯ. ʆ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʤʘʛʽʩʪʨ ʧʫʙʣʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ɻʨʦʤʘʜʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ çɸʩʦʮʽʘʮʽʷ ʬʘʭʽʚʮʽʚ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫè 

 

ʇɯɼɺʀʑɽʅʅʗ ɽʂʆʃʆɻɯʏʅʆɰ ɹɽɿʇɽʂʀ ɽʂʉʇʃʋɸʊɸʎɯɰ ɿɺɸʃʀʑ ʊɸ 

ʇʆʃɯɻʆʅɯɺ ʊɺɽʈɼʀʍ ʇʆɹʋʊʆɺʀʍ ɺɯɼʍʆɼɯɺ ʇʈʀ ʇʈʀʁʅʗʊʊɯ 

ʋʇʈɸɺʃɯʅʉʔʂʀʍ ʈɯʐɽʅʔ  

 

ɿʘʚʜʘʥʥʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʤʘʶʪʴ ʤʽʩʮʝ ʪʦʜʽ, ʢʦʣʠ 

ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ ʚʠʙʽʨ ʢʨʘʱʦʛʦ, ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ, ʟʘʩʦʙʫ ʜʽʾ ʩʝʨʝʜ ʟʘʜʘʥʦʾ 

ʤʥʦʞʠʥʠ ʘʣʴʪʝʨʥʘʪʠʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ.  

ʈʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ ʙʘʛʘʪʴʤʘ ʢʨʠʪʝʨʽʷʤʠ ʤʦʞʣʠʚʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ: ʤʝʪʦʜʠ ʟʚʝʜʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʜʦ ʦʜʥʦʛʦ (ʤʝʪʦʜʠ ʛʦʣʦʚʥʦʾ 

ʢʦʤʧʦʥʝʥʪʠ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʨʠʪʝʨʽʶ, ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʢʦʤʧʨʦʤʽʩʫ, ʘʥʘʣʽʟʫ ʇʘʨʝʪʦ) ʪʘ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʩʦʙʠ, ʱʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ (ʆʇʈ) 

(ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʘ ʪʝʦʨʽʷ ʢʦʨʠʩʥʦʩʪʽ, ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ, ʤʝʪʦʜʠ ʨʘʥʞʫʚʘʥʥʷ 

ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ). ʈʝʟʫʣʴʪʘʪʠ ʧʦʛʣʠʙʣʝʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 

ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʧʨʦʙʣʝʤʠ (ʦʙʤʝʞʝʥʥʷ, ʥʝʜʦʣʽʢʠ ʽ ʧʨʦʪʠʨʽʯʯʷ) ʚ ʯʘʩʪʠʥʽ ʨʦʟʨʦʙʢʠ 

ʤʝʪʦʜʠʢʠ ʧʨʠʡʥʷʪʪʷ ʫʟʛʦʜʞʝʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ [1]. ɿʘ ʚʠʩʥʦʚʢʘʤʠ [2,3] 

ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʝʢʩʧʝʨʪʠʟʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʘʮʶʶʪʴ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ. 

ʉʝʨʝʜ ʟʘʟʥʘʯʝʥʦʛʦ ʙʣʦʢʫ ʤʝʪʦʜʽʚ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ 

ʜʦʮ̔ʣʴʥʦ ʦʢʨʝʤʦ ʚʠʜʽʣʠʪʠ ʛʨʫʧʫ ʝʢʩʧʝʨʪʥʦ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ: ɻɯʉ, ʢʘʨʪʦʛʨʘʬʽʯʥʽ, 

ʢʦʥʪʨʦʣʴʥʠʭ ʩʧʠʩʢʽʚ, ʤʘʪʨʠʯʥʽ, ʩʪʘʪʠʩʪʠʯʥʽ, ʘʜʘʧʪʠʚʥʽ, ʤʦʜʝʣʶʚʘʥʥʷ, ʪʦʱʦ [4,5]. 

ʂʦʞʝʥ ʟ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʤʘʻ ʷʢ ʥʠʟʢʫ ʧʝʨʝʚʘʛ (ʚʽʟʫʘʣʽʟʘʮʽʷ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦʩʪʽ 

ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ, ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʚôʷʟʦʢ ʤʽʞ ʘʥʪʨʦʧʦʛʝʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʽ 

ʚʧʣʠʚʦʤ ʚʠʷʚʣʷʶʪʴ ʚʧʣʠʚʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʚʨʘʭʫʚʘʥʥʷ ʨʠʟʠʢʽʚ, ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ, ʪʦʱʦ) ʪʘʢ ʽ ʥʠʟʢʫ ʥʝʜʦʣʽʢʽʚ (ʥʝ ʨʦʟʨʽʟʥʷʶʪʴ ʧʨʷʤʽ ʽ 

ʥʝʧʨʷʤʽ ʚʧʣʠʚʠ, ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʪʝʨʤʽʥ ʜʽʾ ʪʘ ʽʤʦʚʽʨʥʦʩʪʽ ʚʧʣʠʚʽʚ, ʥʝ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʟʚôʷʟʦʢ ʤʽʞ ʘʥʪʨʦʧʦʛʝʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʽ ʚʧʣʠʚʦʤ, ʥʝʦʙʭʽʜʥʽ ʚʝʣʠʢʽ ʦʙôʻʤʠ ʽʥʬʦʨʤʘʮʽʾ, 
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ʩʣʘʙʦ ʬʦʨʤʘʣʽʟʦʚʘʥʽ ʥʘʙʦʨʠ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ, ʩʢʣʘʜʥʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘ ʧʨʘʢʪʠʮʽ, ʪʦʱʦ). 

ʉʝʨʝʜ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ 

ʝʢʩʧʝʨʪʥʽ ʤʝʪʦʜʠ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʥʝ ʧʽʜʣʷʛʘʻ ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʦʨʤʘʣʽʟʘʮʽʾ ʯʝʨʝʟ 

ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦʾ ʽ ʜʦʩʪʦʚʽʨʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ʅʘʚʽʪʴ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʩʪʨʦʛʦ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙˇʨʫʥʪʫʚʘʥʴ ʨʽʚʝʥʴ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʤʦʞʥʘ ʟʥʠʟʠʪʠ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʽ ʟʜʘʪʥʦʩʪʽ ʧʨʠʡʤʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʨʽʰʝʥʥʷ [6]. 

ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʦʙôʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʄɸɯ ʚ ʋʢʨʘʾʥʽ 

ʚʠʢʣʘʜʝʥʽ ʟʦʢʨʝʤʘ ʚ [7].  

ʇʠʪʘʥʥʷ ʧʽʜʪʨʠʤʢʠ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʚ ʫʤʦʚʘʭ 

ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʚ ʋʢʨʘʾʥʽ. ʆʮʽʥʢʘ ʥʝʟʘʣʝʞʥʠʭ ʝʢʩʧʝʨʪʽʚ ʜʦʧʦʤʦʞʝ 

ʜʝʤʦʢʨʘʪʠʟʫʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ, ʧʽʜʚʠʱʠʪʠ ʧʨʦʟʦʨʽʩʪʴ ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ 

ʤʽʥʽʤʽʟʘʮʽʻʶ ʢʦʨʫʧʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ. 

ɼʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʄɸɯ ʚ ʧʠʪʘʥʥʷʭ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚ ʋʢʨʘʾʥʽ 

ʥʘʙʫʣʦ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ [8], ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʢʣʘʜʥʦ-ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʘʜʝʢʚʘʪʥʽʩʪʴ ʪʘ ʧʨʠʡʥʷʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʚ ʷʢʦʩʪʽ ʤʝʭʘʥʽʟʤʫ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ [9, 10].  

ʉʭʝʤʘʪʠʯʥʦ ʧʨʦʮʝʜʫʨʫ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʥʝʙʝʟʧʝʢ ʧʨʦʮʝʩʫ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ, ʷʢʫ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʽ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʚʠʛʣʷʜʽ ʥʘ ʨʠʩ.1. 

ɺ ʨʘʤʢʘʭ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦʛʦ 

ʘʥʘʣʽʟ ʪʘ ʦʮʽʥʢʫ ʜʦʟʚʽʣʴʥʠʭ ʽ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʧʨʝʜʤʝʪ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʜʽʶʯʦʛʦ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚ, ʘ 

ʪʘʢʦʞ ʥʘʪʫʨʥʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʧʦʣʽʛʦʥʫ. ɿʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʘʥʘ ʧʦʝʪʘʧʥʘ ʤʝʪʦʜʠʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʩʠʪʫʘʮʽʾ ʪʘ 

ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʽʶʯʦʛʦ ʄɺɺ, ʷʢʫ  ʥʘʚʝʜʝʥʦ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢ-ʩʭʝʤʠ ʥʘ ʨʠʩ. 2. 
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ɿʙʽʨ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʱʦʜʦ ʧʨʦʮʝʩʫ ʧʦʚʦʜʞʝʥʥʷ

 ʟ ʊʇɺ, ʱʦ ʩʪʚʦʨʶʻ 

ʥʝʙʝʟʧʝʢʫ, ʪʘ ʥʘʷʚʥʠʭ 

ʟʘʭʦʜʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ

ɿʙʽʨ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʥʝʙʝʟʧʝʢ 

ʩʢʣʘʜʦʚʠʭ ʧʨʦʮʝʩʫ ʧʦʚʦʜʞʝʥʥʷ

 ʟ ʊʇɺ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ 

ʝʢʦʥʦʤʽʯʥʽ, ʩʦʮʽʘʣʴʥʽ ʪʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʩʢʣʘʜʦʚʽ

ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʦʮʝʩʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ

ɿʘʧʠʪ 

ʥ̔ʬʦʨʤʘʮʽʾ

1. ɼʝʢʦʤʧʦʟʠʮʽʷ ʧʨʦʮʝʩʽʚ ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʦʙô̒ ʢʪʘʭ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ.

2. ʉʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʻʨʘʨʭʽʯʥʠʭ ʩʪʨʫʢʪʫʨ.

3. ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʪʘ ʢʦʣʝʢʪʠʚʥʝ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʄɸɯ.

4. ɺʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʽ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʞʥʦʛʦ ʟ ʝʣʝʤʝʥʪʽʚ ʽʻʨʘʨʭʽʡ.

ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʨʦʙʣʝʤʥʦʾ ʦʙʣʘʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʥʦʚʥʦʾ ʤʝʪʠ (ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʦʮʝʩʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ) 

ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʄɸɯ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʠʩʪʝʤʠ, ʚʠʷʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʪʘ ʟʤʽʩʪʫ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʽʻʨʘʨʭʽʾ.

ɿʘʧʠʪ 

ʥ̔ʬʦʨʤʘʮʽʾ

ʈʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʨʦʟʧʦʜʽʣʫ ʩʠʣ ʪʘ ʟʘʩʦʙʽʚ ʟ  ʚʨʘʭʫʚʘʥʥʷʤ ʧʨʽʦʨʠʪʝʪʽʚ ʪʘ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʢʦʞʥʦʛʦ ʽʟ ʝʣʝʤʝʥʪʽʚ ʽʻʨʘʨʭʽʾ ʩʢʣʘʜʦʚʠʭ ʧʨʦʮʝʩʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ:

¶ - ɿʘʚʜʘʥʥʷ ˉ 1 ï ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʦʮʝʩʫ ʫʪʚʦʨʝʥʥʷ ʊʇɺ;

¶ - ɿʘʚʜʘʥʥʷ  ̄2 ï ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʦʮʝʩʫ ʟʙʦʨʫ ʊʇɺ;

¶ - ɿʘʚʜʘʥʥʷ ˉ 3 ï ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʦʮʝʩʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʊʇɺ;

¶ - ɿʘʚʜʘʥʥʷ ˉ 4 ï ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʦʮʝʩʫ ʚʠʜʘʣʝʥʥʷ ʊʇɺ;

ʏʠ ʨʦʟʛʣʷʥʫʪʦ ʚʩʽ ʟʘʚʜʘʥʥʷ

 ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʦʮʝʩʫ

 ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ?

ʉʠʥʪʝʟ ʨʦʟʨʦʙʣʝʥʠʭ ʩʪʨʫʢʪʫʨ ʚ ʻʜʠʥʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʫ ʩʠʩʪʝʤʫ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ

ʅʽ

ʊʘʢ

 

ʈʠʩʫʥʦʢ 1 ï ʇʨʦʮʝʜʫʨʘ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʥʝʙʝʟʧʝʢ ʧʨʦʮʝʩʫ ʧʦʚʦʜʞʝʥʥʷ 

ʟ ʊʇɺ 

 

ɽʊɸʇ 1. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʄɺɺ, ʫʤʦʚ ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ.

ɽʊɸʇ 2. ɸʥʘʣʽʟ ʪʘ ʦʮʽʥʢʘ ʜʦʟʚʽʣʴʥʠʭ ʪʘ ʟʚʽʪʥʠʭ ʜʦʢʫʤʝʥʪʽʚ.

ɽʊɸʇ 4. ʇʨʦʚʝʜʝʥʥʷ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʦʾ ʟʡʦʤʢʠ ʟ ʧʦʜʘʣʴʰʠʤ ʦʮʽʥʶʚʘʥʥʷʤ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʯʠʥʥʠʤ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʤʠ, ʧʨʦʝʢʪʥʠʤ ʪʘ ʜʦʟʚʽʣʴʥʠʤ ʜʦʢʫʤʝʥʪʘʤ.

ɽʊɸʇ 6. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʪʘ ʬʽʣʴʪʨʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʝʢʨʘʥʫ ʷʢ ʥʘʡʙʽʣʴʰ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʧʨʦʮʝʩʽʚ.

ɽʊɸʇ 5. ɿʙʽʨ ʪʘ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʦʟʠʮʽʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ.

ɽʊɸʇ 3. ɸʥʘʣʽʟ ʪʘ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦ-ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʄɺɺ.

ɽʊɸʇ 7. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʫʤʦʚ ʧʦʜʘʣʴʰʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʄɺɺ.

 

ʈʠʩʫʥʦʢ 2 ï ɹʣʦʢ-ʩʭʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʄɺɺ 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ, ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ ʩʠʪʫʘʮʽʾ, ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʝʢʦʤʧʦʟʠʮʽʶ 

ʟʘʚʜʘʥʴ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘ ʈʦʛʘʥʩʴʢʦʤʫ ʧʦʣʽʛʦʥʽ ʊʇɺ, ʷʢʫ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 3. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ, ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʘʟʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ ʊ. ʉʘʘʪʽ ʪʘ ʘʜʘʧʪʦʚʘʥʘ ʘʚʪʦʨʘʤʠ ʜʣʷ  

ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ [1,2,4]. ʅʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʩʢʣʘʜʦʚʠʭ ʧʨʦʮʝʩʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ ʥʘ ʄɺɺ ʦʮʽʥʶʚʘʚʩʷ ʷʢ ʢʦʤʧʣʝʢʩʥʠʡ 

ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʡ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʠʡ.  

 

ʈʠʩʫʥʦʢ 3 ï ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘ ʈʦʛʘʥʩʴʢʦʤʫ 

ʧʦʣʽʛʦʥʽ ʊʇɺ  ʟ ʚʠʙʦʨʦʤ ʧʨʠʦʨʽʪʝʪʥʦʩʪʽ ʟʘʭʦʜʽʚ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʅʉ 

 

ɿʚ'ʷʟʢʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʽʻʨʘʨʭʽʾ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʟʘʻʤʦʜʽʾ 

ʝʣʝʤʝʥʪʽʚ ʩʫʤʽʞʥʠʭ ʨʽʚʥʽʚ ʽʻʨʘʨʭʽʡ. ɺ ʜʫʞʢʘʭ ʥʘʚʝʜʝʥʽ ʟʥʘʯʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʘ ʧʨʽʦʨʠʪʝʪʽʚ ʫ ʚʽʜʩʦʪʢʘʭ, ʦʪʨʠʤʘʥʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʢʩʧʝʨʪʥʦ-

ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʜʫʨ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ ɽʆʄ, ʱʦ ʨʝʘʣʽʟʫʻ ʄɸɯ. ɿʘʛʘʣʴʥʘ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ ʜʣʷ ʚʩʽʻʾ ʩʭʝʤʠ ʩʢʣʘʜʘʻ 0,0299, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʘʤ 

ʄɸɯ (ʜʦ 10%).  

ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟ ʤʝʪʦʶ 

ʧʨʠʚʝʜʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʈʦʛʘʥʩʴʢʦʛʦ ʧʦʣʽʛʦʥʫ ʊʇɺ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʪʘ ɭʉ ʱʦʜʦ ʜʽʶʯʠʭ ʧʦʣʽʛʦʥʽʚ ʊʇɺ, ʟʦʢʨʝʤʘ, ʚ ʨʘʤʢʘʭ ʨʝʘʣʽʟʘʮʽʾ 
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ʅʘʮʽʦʥʘʣʴʥʦʾ ʉʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ ʜʦ 2030 ʨʦʢʫ, ʩʭʚʘʣʝʥʦʾ 

ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 08.11.2017 ˉ820-ʨ., ʱʦʜʦ 

ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ɼʠʨʝʢʪʠʚ ɭʉ 2008/98/ɭʉ ʪʘ 1999/31/ɭʉ (ʧʨʦ ʟʘʭʦʨʦʥʝʥʥʷ 

ʚʽʜʭʦʜʽʚ), ʙʘʣʘʥʩʦʫʪʨʠʤʫʚʘʯʫ ʧʦʣʽʛʦʥʫ ʙʫʣʦ ʥʘʜʘʥʦ ʚʠʩʥʦʚʢʠ  ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʪʘ 

ʧʨʦʧʦʟʠʮʽʷʤʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʫ ʚʠʛʣʷʜʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʤʽʩʮʴ ʚʠʜʘʣʝʥʥʷ 

ʚʽʜʭʦʜʽʚ. ɼʦʩʚʽʜ ʨʦʟʨʦʙʢʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʱʦʜʦ 

ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʄɺɺ, ʚʢʣʶʯʘʻ ʥʘʫʢʦʚʫ ʝʢʦʣʦʛʦ-ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ 

ʩʠʪʫʘʮʽʾ, ʽʩʥʫʶʯʠʡ ʩʪʘʥʫ ʜʽʷʣʴʥʦʩʪʽ ʄɺɺ, ʤʽʩʮʝʚʽ ʫʤʦʚʠ ʪʘ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ, ʱʦ 

ʚʨʘʭʦʚʫʶʪʴ ʥʘʷʚʥʽ ʪʘ ʧʝʨʝʜʙʘʯʘʶʪʴ ʩʚʦʾ ʢʦʤʧʣʝʢʩʥʽ ʚʠʰʫʢʫʚʘʥʥʷ (ʽʥʞʝʥʝʨʥʽ, 

ʝʢʦʣʦʛʽʯʥʽ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ ʪʦʱʦ), ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ, ʚʢʣʶʯʘʶʯʠ ʚʧʣʠʚ ʥʘ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʘʙʦ 

ʣʽʢʚʽʜʘʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʅʉ, ʨʦʟʚʠʪʢʫ ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ 

ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ. 
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ʋʙʝʨʤʘʥ ɺ. ɯ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

 

ʇʈʀʅʎʀʇʀ ʊɸ ʊɽʅɼɽʅʎɯɰ ʋʂʈɸɰʅʉʔʂʆɻʆ ʈɽɻʋʃʖɺɸʅʅʗ 

ʉʂʀɼɸʅʅʗ ɿɸɹʈʋɼʅʖɺɸʃʔʅʀʍ ʈɽʏʆɺʀʅ 

 

ʋ ʩʪʘʪʪʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʙʘʟʦʚʽ ʧʨʠʥʮʠʧʠ ʝʢʦʣʦʛʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʩʢʠʜʘʥʥʷ ʭʽʤʽʯʥʠʭ (ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ) ʨʝʯʦʚʠʥ (ʈʉɿʈ) ʟ ʪʦʯʢʦʚʠʭ ʜʞʝʨʝʣ ʟʽ 

ʟʚʦʨʦʪʥʠʤʠ ʚʦʜʘʤʠ ʫ ʧʦʚʝʨʭʥʝʚʽ ʪʘ ʤʦʨʩʴʢʽ ʚʦʜʠ ʋʢʨʘʾʥʠ. ʎʽ ʧʨʠʥʮʠʧʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʨʘʥʽʰʝ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʦʭʦʨʦʥʽ ʚʦʜ, ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘʨʘʟ ʽ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. ɺʽʜʧʦʚʽʜʥʽ ʪʝʨʤʽʥʽ ʚʠʟʥʘʯʝʥʦ ʫ 

ɺʦʜʥʦʤʫ ʢʦʜʝʢʩʽ ʋʢʨʘʾʥʠ [1] (ɺʂʋ). ɺʠʢʦʥʫʻʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʠʥʮʠʧʽʚ 

ʈʉɿʈ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʋʢʨʘʾʥʦʶ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ 

ɺʦʜʥʦʶ ʨʘʤʢʦʚʦʶ ʜʠʨʝʢʪʠʚʦʶ ɭʉ [2] (ɺʈɼ) çʧʦʚʝʨʭʥʝʚʘ ʚʦʜʘè ʦʟʥʘʯʘʻ ʚʥʫʪʨʽʰʥʽ 

ʚʦʜʠ, ʘ ʪʘʢʦʞ ʧʝʨʝʭʽʜʥʽ ʽ ʧʨʠʙʝʨʝʞʥʽ ʚʦʜʠ (ʧʨʠ ʨʦʟʛʣʷʜʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʮʝ 

ʧʦʥʷʪʪʷ ʪʘʢʦʞ ʦʟʥʘʯʘʻ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʚʦʜʠ). ʆʩʦʙʣʠʚʦʩʪʽ ʪʘ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʥʷʪʪʷ çʟʘʙʨʫʜʥʶʚʘʣʴʥʘ ʨʝʯʦʚʠʥʘè (ɿʈ) ʫ ɺʂʋ ʪʘ ʫ ɺʈɼ ʚʠʢʣʘʜʝʥʦ ʫ [3]. 

1. ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʋʢʨʘʾʥʦʶ ʚʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʉ ʚʠʤʘʛʘʻ ʩʫʚʦʨʦʛʦ 

ʜʦʪʨʠʤʘʥʥʷ ʛʦʣʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʉʧʽʚʪʦʚʘʨʠʩʪʚʘ ʫ ʛʘʣʫʟʽ ʜʦʚʢʽʣʣʷ, ʟʦʢʨʝʤʘ, ʧʨʠʥʮʠʧʽʚ 

ʦʙʝʨʝʞʥʦʩʪʽ (precautionary) ʪʘ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʦʯʠʱʝʥʥʷ ʫ ʜʞʝʨʝʣʽ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʅʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʠʭ ʧʨʘʚʦʚʠʭ ʚʘʞʝʣʽʚ ʽ ʟʘʩʦʙʽʚ, ʷʢʽ 

ʟʦʩʝʨʝʜʞʝʥʦ ʚ ʝʢʦʣʦʛʦ-ʧʨʘʚʦʚʦʤʫ ʧʽʜʽʥʩʪʠʪʫʪʽ ʨʝʛʫʣʶʚʘʥʥʷ ʩʢʠʜʘʥʥʷ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ (ʈʉɿʈ) ʽʥʩʪʠʪʫʪʫ ʷʢʦʩʪʽ ʚʦʜ ʪʘ ʾʾ ʨʝʛʫʣʶʚʘʥʥʷ ʚʦʜʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ [4]. ʑʝ ʟ ʩʝʨʝʜʠʥʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʈʉɿʈ ʚ ʋʢʨʘʾʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʧʨʠʥʮʠʧʦʤ çemission ï immissionè (EIP) [5]. ʎʝʡ ʧʨʠʥʮʠʧ ʧʝʨʝʜʙʘʯʘʻ: 1) ʧʦʥʷʪʪʻʚʝ 

ʚʠʟʥʘʯʝʥʥʷ ɽɯʈ; 2) ʽʩʥʫʚʘʥʥʷ ʜʽʣʷʥʢʠ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ, ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʦʾ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ; 3) ʚʠʟʥʘʯʝʥʥʷ ʜʚʦʭ ʥʦʨʤʘʪʠʚʽʚ (standards) 

ʚʠʢʠʜʘʥʥʷ (ʚʠʧʫʩʢʘʥʥʷ) ʪʘ ʩʧʨʠʡʤʘʥʥʷ ʧʝʚʥʦʾ ɿʈ. ɺ ʫʢʨʘʾʥʩʴʢʽʡ ʦʭʦʨʦʥʽ ʚʦʜ 

ʜʦʧʫʩʪʠʤʠʡ ʩʢʠʜ ʭʽʤʽʯʥʦʾ ɿʈ ʟ (ʪʦʯʢʦʚʦʛʦ) ʜʞʝʨʝʣʘ ʫ ʤʘʩʠʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʦʙʤʝʞʫʻʪʴʩʷ ʥʦʨʤʘʪʠʚʦʤ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʩʢʠʜʘʥʥʷ (ɻɼʉ). ʉʚʦʻʶ ʯʝʨʛʦʶ, 

ʥʦʨʤʘʪʠʚ ɻɼʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʤʦʚʠ ʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ (ɻɼʂ) ʧʝʚʥʦʾ ɿʈ ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʩʪʚʦʨʽ (ʧʫʥʢʪʽ) (ʂʉ) ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ ʥʘ 
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ʧʝʚʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʩʢʠʜʫ. ʊʦʙʪʦ EIP ʜʣʷ ʜʽʣʷʥʢʠ ʚʽʜ ʧʫʥʢʪʫ ʩʢʠʜʫ ɿʈ ʜʦ ʂʉ ʚʠʟʥʘʯʘʻ 

ʽʤʧʣʽʢʘʮʽʶ ɻɼʉ Ŷ ɻɼʂ. ʏʝʨʝʟ ɻɼʉ ʨʝʘʣʽʟʫʻʪʴʩʷ ʣʽʤʽʪʫʚʘʣʴʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʚʧʣʠʚʫ 

ʩʢʠʜʘʥʥʷ ɿʈ ʥʘ ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʣʽʤʽʪʫʚʘʥʥʷ ʩʢʠʜʘʥʥʷ ɿʈ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʦʜʥʘ ʟ ʜʚʦʭ ʫʢʨʘʾʥʩʴʢʠʭ ʩʠʩʪʝʤ ɻɼʂ (ʜʣʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʦʛʦ ʽ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʪʘ ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ) ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʜʘʥʽʡ ʜʽʣʷʥʮʽ. 

ʋ ʧʦʯʘʪʢʦʚʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ɽɯʈ ʥʝ ʤʘʚ ʯʽʪʢʦʾ ʬʦʨʤʠ. 

ʇʦʥʪ̫ʪʻʚʝ ʚʠʟʥʘʯʝʥʥʷ ɽɯʈ ʥʘʚʝʜʝʥʦ ʫ ʧ. 10 ʧʝʨʰʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʟ ʈʉɿʈ 

[6]: çʋʤʦʚʠ ʩʧʫʩʢʫ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʚʦʜʦʡʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʫʧʝʥʷ 

ʤʦʞʣʠʚʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʽ ʨʦʟʙʘʚʣʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟ ʚʦʜʦʶ ʚʦʜʦʡʤʠ ʥʘ ʰʣʷʭʫ ʚʽʜ ʤʽʩʮʷ 

ʚʠʧʫʩʢʫ ʩʪʽʯʥʠʭ ʚʦʜ ʜʦ ʩʪʚʦʨʫ ʥʘʡʙʣʠʞʯʠʭ ʧʫʥʢʪʽʚ ʧʠʪʥʦʛʦ, ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʽ 

ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ʆʙʣʽʢ ʧʨʦʮʝʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʥʷ 

ʚʦʜʠ ʚʦʜʦʡʤʠ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʫ ʥʴʦʛʦ, ʜʦʧʫʩʢʘʻʪʴʩʷ, ʷʢʱʦ ʧʨʦʮʝʩ 

ʩʘʤʦʦʯʠʱʝʥʥʷ ʜʦʩʠʪʴ ʨʽʟʢʦ ʚʠʨʘʞʝʥʠʡ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʯʘʩʽ ʜʦʩʪʘʪʥʴʦ 

ʚʠʚʯʝʥʽè (ʧʝʨʝʢʣʘʜ). ʋ ɺʦʜʥʦʤʫ ʢʦʜʝʢʩʽ ʋʢʨʘʾʥʩʴʢʦʾ ʈʉʈ [7] ʢʦʨʠʩʪʫʚʘʥʥʷ ʚʦʜʥʠʤʠ 

ʦʙ'ʻʢʪʘʤʠ ʜʣʷ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʨʦʟʛʣʷʜʘʣʦʩʷ ʫ ʛʣʘʚʽ 19 (ʩʪ. 97 ï 101), ʜʝ ʜʣʷ ʮʽʣʝʡ 

ʣʽʤʽʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʦʥʷʪʪʷ çʚʠʤʦʛʠ ʽ ʫʤʦʚʠè. ʋ ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ 

[8], ʷʢʠʡ ʙʣʠʟʴʢʦ 20 ʨʦʢʽʚ ʚʠʟʥʘʯʘʚ ʨʦʟʚʠʪʦʢ ʦʭʦʨʦʥʠ ʚʦʜ ʚ ʋʢʨʘʾʥʽ ʜʣʷ ʚʠʤʦʛ 

ʣʽʤʽʪʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʧʦʥʷʪʪʷ çʫʤʦʚʠ ʩʧʫʩʢʫ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠè, 

çʫʤʦʚʠ ʩʢʠʜʘʥʥʷè, çʫʤʦʚʠ ʚʽʜʚʝʜʝʥʥʷè. ɺʠʟʥʘʯʝʥʥʷ ɻɼʉ ʷʢ ʦʢʨʝʤʦʛʦ ʥʦʨʤʘʪʠʚʫ 

ʟʜʽʡʩʥʝʥʦ ʫ 1989 ʨ. ʫ [9]. ʇʦʥʷʪʪʷ çʥʦʨʤʠ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʩʢʠʜʘʥʥʷ (ɻɼʉ)è, 

çʘʩʠʤʽʣʶʚʘʣʴʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴè (ɸʉ) ʪʘ çʧʨʠʨʦʜʥʝ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜè ʚʧʝʨʰʝ 

ʟôʷʚʠʣʠʩʷ ʫ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʤʫ ʜʦʢʫʤʝʥʪʽ [10], ʘʣʝ ʧʝʨʝʜ ʪʠʤ ʾʭ ʙʫʣʦ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦ ʚ [11,12]. ʉʘʤʝ ʚ [11] ʫ ʧʨʠʤʽʪʮʽ ʜʦ ʪʝʨʤʽʥʫ 39 ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʪʝʨʤʽʥʦʣʦʛʽʯʥʫ ʥʝʢʦʨʝʢʪʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ɻɼʉ: çɻɼʉ ʨʝʯʦʚʠʥʠ ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ɻɼʂ ʨʝʯʦʚʠʥ ʫ ʤʽʩʮʷʭ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʘʩʠʤʽʣʶʶʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ 

ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ ʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʘʩʠ ʩʢʠʜʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʤʽʞ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʯʘʤʠè (ʫ ʧʝʨʝʢʣʘʜʽ [13]). ʉʘʤʝ ʮʷ ʧʨʠʤʽʪʢʘ ʟʘʢʣʘʣʘ ʧʽʜʚʘʣʠʥʠ ʜʣʷ 

ʝʢʦʥʦʤʽʯʥʦ ʭʠʙʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʩʫʤʥʽʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʪʘʢ ʟʚʘʥʦʛʦ çʙʘʩʝʡʥʦʚʦʛʦ 

ʧʨʠʥʮʠʧʫ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ɻɼʉ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥè. ɿʘʢʦʥʦʜʘʚʯʝ 

ʟʘʢʨʽʧʣʝʥʥʷ ʧʦʥʷʪʪʷ çʥʦʨʤʘʪʠʚ ɻɼʉ ɿʈè ʦʪʨʠʤʘʣʦ ʫ ʩʪ. 1 ʪʘ ʩʪ. 35 ʧʝʨʰʦʾ ʨʝʜʘʢʮʽʾ 

ɺʂʋ (1995 ʨ.). 

ʇʦʥʷʪʪʷ ɻɼʉ, ɸʉ ʪʘ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʫ ʩʝʨʽʾ ʥʦʨʤʘʪʠʚʥʦ-

ʤʝʪʦʜʠʯʥʠʭ ʪʘ ʽʥʩʪʨʫʢʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ [14ï16], ʜʝ ʩʣʫʛʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʷʢ ʮʽʣʴ 

ʨʦʟʨʘʭʫʥʢʽʚ (ʟʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʫ) ʪʘ ʷʢ ʙʘʟʘ ʜʣʷ ʪʘʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʆʩʪʘʥʥʽʡ 
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ʜʦʢʫʤʝʥʪ, ʷʢʠʡ ʽʩʥʫʚʘʚ ʜʦ ʛʨʫʜʥʷ 2021 ʨ., ʙʫʣʦ ʟʘʪʚʝʨʜʞʝʥʦ ʱʝ ʜʦ ʧʨʠʡʥʷʪʪʷ ɺʂʋ 

(1995 ʨ.) 

ɿʘ ʩʪ. 1 ʪʘ ʩʪ. 36 ɺʂʋ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ɻɼʂ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʜʘʪʥʽʩʪʴ ʚʦʜʠ 

ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʪʦʙʪʦ ʦʙʫʤʦʚʣʶʻ ʾʾ ʛʦʩʧʦʜʘʨʩʴʢʫ ʮʽʥʥʽʩʪʴ. 

ʆʪʞʝ, ʥʦʨʤʘʪʠʚʠ ɻɼʂ ʥʝ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʭʦʨʦʥʠ ʝʢʦʣʦʛʽʯʥʦʾ ʷʢʦʩʪʽ, ʘ 

ʩʪʦʩʫʶʪʴʩʷ ʣʠʰʝ ʜʚʦʭ ʚʠʜʽʚ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ (ʩʪ. 36 ɺʂʋ). ɼʽʣʷʥʢʘ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ, 

ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʦʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ (ʪʦʙʪʦ ʯʘʩʪʠʥʘ ʤʘʩʠʚʫ ʚʦʜʠ, ʷʢʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʝʛʣʘ ʜʦ ʧʫʥʢʪʫ ʩʢʠʜʘʥʥʷ ʪʘ ʧʦʰʠʨʶʻʪʴʩʷ ʜʦ ʂʉ) ʤʘʻ ʥʘʟʚʫ ʟʦʥʠ 

ʟʤʽʰʫʚʘʥʥʷ (ɿɿ). ɸʉ ʻ ʥʘʡʛʦʣʦʚʥʽʰʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ɿɿ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʨʝʘʣʽʟʘʮʽʶ ɽɯʈ. ʉʣʽʜ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʥʘʨʘʟʽ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʦʭʦʨʦʥʽ ʚʦʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɸʉ ʥʝ ʪʽʣʴʢʠ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʟʘʩʪʘʨʽʣʦʛʦ ɽɯʈ ʈʉɿʈ, ʘ ʡ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʧʦʰʠʨʝʥʥʷ ʫ ʙʽʢ ʱʝ ʙʽʣʴʰʦʛʦ ʚʢʣʶʯʝʥʥʷ ɸʉ ʫ ʤʝʭʘʥʽʟʤ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. 

2. ʋ ɺʈɼ ʚʩʪʘʥʦʚʣʝʥʦ ʽʥʰʠʡ ʥʽʞ ɽɯʇ ʧʽʜʭʽʜ ʜʦ ʣʽʤʽʪʫʚʘʣʴʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. 

ɺʦʜʥʘ ʧʦʣʽʪʠʢʘ ɭʉ ʩʪʦʩʦʚʥʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʧʽʜʭʦʜʽ ʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʡʦʛʦ ʜʞʝʨʝʣʽ 

ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʚʝʣʠʯʠʥ ʝʤʽʩʽʾ (ɻɺɽ) ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ 

(ɽʉʗ). ʆʩʪʘʥʥʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ɻɼʂ ʟʘ ʮʽʣʴʦʚʠʤ çʟʘʭʠʩʥʠʤè ʩʧʨʷʤʫʚʘʥʥʷʤ ʥʘ 

çʚʦʜʫ, ʦʩʘʜ ʪʘ ʙʽʦʪʫè ʜʣʷ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʪʘ ʜʦʚʢʽʣʣʷ. ɺʽʜʧʦʚʽʜʥʽ ʟʘʢʦʥʦʜʘʚʯʽ 

ʚʠʤʦʛʠ ʤʽʩʪʷʪʴʩʷ ʫ ʩʪ. 10 ɺʈɼ, ʜʝ ɻɺɽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʡʢʨʘʱʠʭ 

ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʽʢ (ʅɼʊ), ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʷʢʠʭ ʧʽʩʣʷ ʝʤʽʩʽʾ ɿɺ ʫ ʚʦʜʫ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʘʩʠʚʫ ʧʨʠʡʤʘʣʴʥʦʾ ʚʦʜʠ, ʪʦʙʪʦ ɿɿ, ʥʝ ʙʝʨʫʪʴʩʷ ʜʦ ʫʚʘʛʠ. ɺʠʢʣʶʯʝʥʥʷʤ ʽʟ 

ʟʘʛʘʣʴʥʠʭ ʚʠʤʦʛ ʻ ʩʪʘʚʣʝʥʥʷ ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘʢ ʟʚʘʥʠʭ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʨʝʯʦʚʠʥ (ʇʈ), ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʫ ʚʦʜʽ ʩʪʘʥʦʚʠʪʴ ʥʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʣʶʜʠʥʠ ʪʘ 

ʜʦʚʢʽʣʣʷ. ʋ Directive 2008/105/EC (ɼʉʗɼ) [17] ʚʠʟʥʘʯʝʥʦ ʚʠʤʦʛʠ ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʩʢʠʜʘʥʥʷ ʇʈ. ʉʪʘʥʦʤ ʥʘ ʟʘʨʘʟ ʫ ʧʝʨʝʣʽʢʫ ʤʽʩʪʠʪʴʩʷ 45 ʇʈ, ʜʦ ʷʢʠʭ ʜʦʜʘʶʪʴʩʷ ʱʝ 8 

çʽʥʰʠʭ ɿʈè. ɻʦʣʦʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ɼʉʗɼ ʻ ʧʦʥʦʚʣʶʚʘʥʠʡ ʧʝʨʝʣʽʢ ʇʈ, ʥʘʚʝʜʝʥʥʷ 

ɽʉʗ ʜʣʷ ʇʈ, ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ ɿɿ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʥʝʾ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ɿɿ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʢʝʨʽʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʜʦ ɺʈɼ. ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ɿɿ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʧʽʜʭʽʜ (tiered approach). 

ʆʛʣʷʜ ʜʦʩʚʽʜʫ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʥʘʚʝʜʝʥʠʭ ʫ ʟʚʽʪʘʭ ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʨʽʯʢʦʚʠʤʠ ʙʘʩʝʡʥʘʤʠ (ʇʋʈɹ) ʜʝʨʞʘʚʘʤʠ-ʯʣʝʥʘʤʠ ɭʉ, ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʠʥʷʪʢʦʚʠʡ ʭʘʨʘʢʪʝʨ ʬʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɿɿ ʫ ʚʦʜʦʦʭʦʨʦʥʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ɿʘ ʩʪʘʥʦʤ ʥʘ 2019 ʨ. ʚʩʪʘʥʦʚʣʝʥʥʷ ɿɿ ʜʣʷ ʇʈ ʟʘʟʥʘʣʦ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʫ 

ʅʽʜʝʨʣʘʥʜʘʭ [18]: ɿɿ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʚ ʫʩʽʭ ʨʘʡʦʥʘʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ (ʈʈɹ). ʉʣʽʜ 
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ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʽ ʪʘ ʙʘʛʘʪʽ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʢʨʘʾʥʠ (ʟʦʢʨʝʤʘ, 

ʉʧʦʣʫʯʝʥʝ ʂʦʨʦʣʽʚʩʪʚʦ, ʌʈʅ, ʌʨʘʥʮʽʷ, ɯʪʘʣʽʷ, ʇʦʣʴʱʘ ʪʘ ʽʥ.) ʥʝ ʤʘʶʪʴ ɿɿ, ʚʠʟʥʘʯʝʥʠʭ 

ʪʘ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 4 ɼʉʗɼ. ʋ ʟʘʭʽʜʥʠʭ ʩʫʩʽʜʽʚ ʋʢʨʘʾʥʠ ʈʫʤʫʥʽʾ, ʏʝʩʴʢʦʾ 

ʈʝʩʧʫʙʣʽʢʠ, ɹʦʣʛʘʨʽʾ, ʉʣʦʚʘʯʯʠʥʠ, ɿɿ ʥʝ ʚʠʟʥʘʯʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 4 ɼʉʗɼ, 

ʽʥʬʦʨʤʘʮʽʷ ʚʽʜ ʋʛʦʨʱʠʥʠ ʚʽʜʩʫʪʥʷ. ʋ ʟʚʽʪʘʭ ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʇʋʈɹ ʟʘʟʥʘʯʘʻʪʴʩʷ ʧʨʦ 

ʚʠʟʥʘʯʝʥʥʷ ɿɿ ʫ ʇʦʨʪʫʛʘʣʽʾ ʪʘ ʜʣʷ ʯʘʩʪʠʥʠ ʈʈɹ ʌʽʥʣʷʥʜʽʾ ʡ ɼʘʥʽʾ. ʆʪʞʝ, ʥʘ ʯʘʩ ʥʘʜʘʥʥʷ 

ʟʚʽʪʽʚ ʧʨʦ ʇʋʈɹ (2019 ʨ.) ɿɿ ʷʢ ʟʘʩʦʙʠ ʨʝʛʫʣʶʚʘʥʥʷ ʩʢʠʜʘʥʥʷ ʇʈ ʥʝ ʤʘʣʠ ʰʠʨʦʢʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʫ ʚʦʜʦʦʭʦʨʦʥʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ɭʉ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʚʘʞʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʣʴʰʽʩʪʶ ʜʝʨʞʘʚ-ʯʣʝʥʽʚ ʅɼʊ (ʘʙʦ ʚʽʜʧʦʚʽʜʥʠʭ ɻɺɽ) ʷʢ ʛʦʣʦʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʈʉɿʈ. 

ʊʘʢʠʡ ʩʪʘʥ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʥʘʤʽʨʫ ɭʉ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʩʫʤʘʨʥʦʾ ʪʝʨʠʪʦʨʽʾ 

ʚʦʜʦʡʤ, ʦʭʦʧʣʝʥʦʾ ɿɿ. 

4. ʋ ʚʠʱʠʭ ʘʢʪʘʭ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʦʥʷʪʪʷ ɿɿ ʚʽʜʩʫʪʥʻ. ɼʝʷʢʽ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʘʢʪʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡʥʽ ʜʦʢʫʤʝʥʪʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ 

ʽʩʥʫʚʘʥʥʷ ʘʥʘʣʦʛʽʚ ɿɿ [19,20], ʘʣʝ ʚʠʤʦʛʠ ʜʦ ʪʘʢʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʘʥʘʣʦʛʽʚ ʽʩʪʦʪʥʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʠʤʦʛ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ɿɿ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫʢʨʘʾʥʩʴʢʠʭ ʘʥʘʣʦʛʽʚ 

ɿɿ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ɸʉ. ɺʠʭʦʜʷʯʠ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ɸʉ ʫ ʤʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʷʭ [21] (ʄʈ) ʧʨʦʧʦʥʫʻʪʴʩʷ ʰʠʨʦʢʝ ʢʦʣʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʉ 

ʷʢ ʪʝʭʥʦʣʦʛʽʾ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ ʚ ʯʘʩʪʠʥʽ ʈʉɿʈ ʟ ʤʝʪʦʶ 

ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ɻɼʉ. ʋ ʄʈ ʥʘʚʽʪʴ ʟʘʟʥʘʯʘʻʪʴʩʷ ʧʨʦ çʧʨʘʚʦ ʩʫʙôʻʢʪʘ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ çʦʪʨʠʤʘʥʥʷ ʢʚʦʪʠè ʘʩʠʤʽʣʶʚʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʚʦʜʦʧʨʠʡʤʘʯʘ 

ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷè, ʭʦʯʘ ʘʥʽ ʧʨʦ ʪʘʢʝ ʧʨʘʚʦ, ʘʥʽ ʧʨʦ ɿɿ ʷʢ ʤʘʪʝʨʽʘʣʴʥʦʛʦ 

ʥʦʩʽʷ ʚʣʘʩʪʠʚʦʩʪʽ ɸʉ ʪʘ ʾʾ ʢʚʦʪʫʚʘʥʥʷ, ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʘʭ ʥʝ ʟʛʘʜʫʻʪʴʩʷ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʄʈ ʥʝ ʥʘʣʝʞʠʪʴ ʜʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ (ʄʈ ʥʝ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ ɭʜʠʥʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ, 

ʜʝʨʞʘʪʝʣʝʤ ʷʢʦʛʦ ʻ ʄʽʥʽʩʪʝʨʩʪʚʦ ʶʩʪʠʮʽʾ ʋʢʨʘʾʥʠ). ɸʣʝ ʚ ʦʩʪʘʥʥʽʭ ʜʦʢʫʤʝʥʪʘʭ 

ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ [22,23] ʚʠʟʥʘʯʝʥʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ɸʉ ʷʢ ʜʦ ʜʦʜʘʪʢʦʚʦʾ 

ʧʨʠʨʦʜʥʦʾ ʢʦʨʠʩʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʩʫʙôʻʢʪʘʤʠ ʝʢʦʥʦʤʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʧʦʜʽʣʷʪʠʩʷ ʤʽʞ ʥʠʤʠ, ʤʦʞʝ ʙʫʪʠ ʚʢʣʶʯʝʥʦʶ ʚ ʝʢʦʣʦʛʦ-ʧʨʘʚʦʚʫ ʪʘ 

ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʫ ʩʠʩʪʝʤʫ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʽ ʧʽʜʣʷʛʘʻ ʦʧʣʘʪʽ (ʨ. ɯɯɯ 

ʉʪʨʘʪʝʛʽʾ ʪʘ ʟʘʭʽʜ 32 ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʣʘʥʫ). 

5. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ɸʉ ʥʘʣʝʞʠʪʴ ʜʦ ʜʫʞʝ ʟʘʩʪʘʨʽʣʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʈʉɿʈ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʛʦ ʝʢʦʣʦʛʦ-ʧʦʣʽʪʠʯʥʦ ʟʘʢʨʽʧʣʝʥʦ ʱʝ ʫ ʇʨʠʥʮʠʧʽ 6 çɼʝʢʣʘʨʘʮʠʠ 

ʂʦʥʬʝʨʝʥʮʠʠ ʆʆʅ ʧʦ ʧʨʦʙʣʝʤʘʤ ʦʢʨʫʞʘʶʱʝʡ ʯʝʣʦʚʝʢʘ ʩʨʝʜʳ 1972 ʛʦʜʘè [24], 

ʚʽʜʦʤʽʡ ʷʢ ʉʪʦʢʛʦʣʴʤʩʴʢʘ ɼʝʢʣʘʨʘʮʽʷ. ʎʝʡ ʧʨʠʥʮʠʧ ʚʠʭʦʜʠʚ ʟ ʪʦʛʦʯʘʩʥʦʛʦ ʩʪʘʚʣʝʥʥʷ 

ʜʦ ʤʦʞʣʠʚʦʩʪʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. ʋ ʧʦʜʘʣʴʰʽ ʨʦʢʠ 
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ʧʨʠʥʮʠʧ ɸʉ ʚʠʚʯʘʚʩʷ ʙʽʣʴʰ ʛʣʠʙʦʢʦ, ʰʠʨʦʢʦ ʚʠʩʚʽʪʣʶʚʘʚʩʷ, ʘ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʟʥʘʣʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʥʘʫʢʦʚʦʾ ʢʨʠʪʠʢʠ ʯʝʨʝʟ ʥʝʚʠʧʨʘʚʜʘʥʽʩʪʴ ʚʠʭʽʜʥʠʭ ʧʝʨʝʜʫʤʦʚ. 

ʅʘʡʙʽʣʴʰ ʯʽʪʢʦ ʪʘʢʘ ʧʦʟʠʮʽʷ ʚʠʢʣʘʜʝʥʘ ʫ ʢʣʘʩʠʯʥʽʡ ʥʘʫʢʦʚʽʡ ʩʪʘʪʪʽ [25]. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, 

ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ ʢʨʠʪʠʢʠ ʻ ʚʢʘʟʽʚʢʘ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

çʝʢʦʣʦʛʽʯʥʦʾ ʰʢʦʜʠè, ʷʢʫ ʅɽ ʟʘʚʜʘʻ ʩʢʠʜ ɿʈ ʫ ʤʝʞʘʭ ʥʦʨʤʘʪʠʚʽʚ ɻɼʉ, ʦʩʦʙʣʠʚʦ 

ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʫʢʨʘʾʥʩʴʢʽ ʥʦʨʤʘʪʠʚʠ ɻɼʂ ʅɽ ʉʇʈʗʄʆɺɸʅɯ ʥʘ ʟʘʭʠʩʪ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ. ʑʝ ʙʽʣʴʰʦʾ ʰʢʦʜʠ ʟʘʚʜʘʻ ʪʝʭʥʦʢʨʘʪʠʯʥʘ ʽʣʶʟʽʷ çʙʝʟʧʣʘʪʥʦʛʦ ʦʙʽʜʫè, ʷʢʘ 

ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʪʝʭʥʦʣʦʛʽʯʥʝ ʩʧʨʠʡʥʷʪʪʷ ɸʉ, ʷʢ çʧʨʠʨʦʜʥʦʛʦè ʟʘʩʦʙʫ ʦʯʠʱʝʥʥʷ ʚʦʜʠ 

ʚʽʜ ɿʈ ʱʦ ʩʢʠʜʘʶʪʴʩʷ. ʏʝʨʝʟ 10 ʨʦʢʽʚ ʫ çɺʩʝʩʚʽʪʥʽʡ ʭʘʨʪʽʾ ʧʨʠʨʦʜʠ (01.01.82 ʨ.)è [26], 

ʧʨʠʡʥʷʪʽʡ ʥʘ 37-ʡ ʩʝʩʽʾ ɻʝʥʝʨʘʣʴʥʦʾ ɸʩʘʤʙʣʝʾ ʆʆʅ, ʙʫʣʦ ʟʘʜʝʢʣʘʨʦʚʘʥʦ ʧʨʠʥʮʠʧ 

ʦʙʝʨʝʞʥʦʩʪʽ ʪʘ ʧʨʠʥʮʠʧ ʦʙʤʝʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʡʦʛʦ ʜʞʝʨʝʣʽ (ʧ. 11 ʪʘ ʧ. 12 ʨʦʟʜʽʣʫ 

II ʍʘʨʪʽʾ). ʋ ʨʦʟʜʽʣʽ VII ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʫ ʯ. 2 ʩʪ. 130-ʛ ʟʘʩʘʜʥʠʯʦʛʦ ʜʦʢʫʤʝʥʪʘ 

ɭʉ [27] ʟʘʟʥʘʯʝʥʦ çɼʝʷʪʝʣʴʥʦʩʪʴ ʉʦʦʙʱʝʩʪʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʨʝʚʝʥʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ, ʚʦʟʤʝʱʝʥʠʷ ʫʱʝʨʙʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʫʪʝʤ ʫʩʪʨʘʥʝʥʠʷ ʝʛʦ ʠʩʪʦʯʥʠʢʦʚ, ʠ ʦʧʣʘʪʳ 

ʫʱʝʨʙʘ ʪʝʤʠ, ʢʪʦ ʝʛʦ ʧʨʠʯʠʥʠʣè (ʦʬʽʮʽʡʥʠʡ ʧʝʨʝʢʣʘʜ). ʎʽ ʧʨʠʥʮʠʧʠ ʙʫʣʦ ʟʘʢʨʽʧʣʝʥʦ ʫ 

ʯ. 2 ʩʪ. 174 çɼʦʛʦʚʦʨʫ ʧʨʦ ʟʘʩʥʫʚʘʥʥʷ ɭʚʨʦʧʝʡʩʴʢʦʾ ʉʧʽʣʴʥʦʪʠè [28]. ɿ ʧʘʨ. (11) 

ʧʨʝʘʤʙʫʣʠ ɺʈɼ ʚʠʧʣʠʚʘʻ, ʱʦ ʩʘʤʝ ʜʚʘ ʟʘʟʥʘʯʝʥʠʭ ʧʨʠʥʮʠʧʠ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʘʚʦʚʠʭ ʚʠʤʦʛ ɭʉ ʱʦʜʦ ʈʉɿʈ. ɺʦʜʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ɭʉ ʥʝ ʤʽʩʪʠʪʴ 

ʧʦʥʷʪʪʷ ɸʉ. ʅʘʡʚʘʞʣʠʚʽʰʦʾ ʩʢʣʘʜʦʚʦʾ ɸʉ ʩʪʦʩʫʻʪʴʩʷ ʪʝʨʤʽʥ çʨʦʟʙʘʚʣʝʥʥʷè (dilution) 

(ʩʪ. 2(40) ɺʈɼ), ʧʦʥʷʪʪʷ ʷʢʦʛʦ ʥʝ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʘʣʝ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʨʦʟʙʘʚʣʝʥʥʷ ʥʝ 

ʧʦʚʠʥʥʦ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ɻɺɽ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʘ ʚʦʜʥʠʤ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ɭʉ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʣʘʩʪʠʚʦʩʪʽ ɿɿ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʜʽʷʣʴʥʦʩʪʽ ʽʟ ʈʉɿʈ. ʊʘʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻʪʴʩʷ ʷʢ ʦʧʮʽʷ ʣʠʰʝ ʫ ʚʠʢʣʶʯʥʦʤʫ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ɿʈ ʥʘʣʝʞʠʪʴ ʜʦ ʇʈ ʪʘ ʚʠʢʦʥʫʶʪʴʩʷ ʚʠʤʦʛʠ ʩʪ. 4 ɼʉʗɼ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʚʠʟʥʘʯʝʥʠʤ ʫ ʩʪ. 10 ɺʈɼ ʢʦʤʙʽʥʦʚʘʥʠʤ ʧʽʜʭʦʜʦʤ 

(combined approach) ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʢʦʥʮʝʥʪʨʘʮʽʷ ɿʈ ʚ ʤʝʞʘʭ ɿɿ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ 

ɻɺɽ ʜʦ ʉʗɼ ʚʥʘʩʣʽʜʦʢ ʛʽʜʨʦʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʨʦʟʙʘʚʣʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʪʘ ʦʩʥʦʚʥʦʛʦ) 

ʪʘ ʩʘʤʦʦʯʠʱʝʥʥʷ (ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʪʘ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʛʦ). ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘʡʙʽʣʴʰ 

ʚʧʝʚʥʝʥʦ ʤʦʞʥʘ ʢʘʟʘʪʠ ʣʠʰʝ ʧʨʦ ʨʦʟʙʘʚʣʝʥʥʷ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʥʦʨʤʘʪʠʚʫ ɻɼʉ ʟ 

ʫʤʦʚʠ ʜʦʪʨʠʤʘʥʥʷ ʉʗɼ ʜʣʷ ɿɿ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʘ ʧʨʘʚʠʣʘʤʠ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ, 

ʬʘʢʪʠʯʥʝ ʚʽʜʥʦʰʝʥʥʷ ɻɺɽ/ɻɼʉ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ 2 ʜʦ 1000. ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʉʗɼ ʻ ʚʽʜʯʫʪʥʦ ʞʦʨʩʪʢʽʰʠʤ ʟʘʭʦʜʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʥʽʞ ʅɼʊ. 
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ɺʠʩʥʦʚʢʠ 

ʄʽʞ ʫʢʨʘʾʥʩʴʢʠʤ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʤ ʧʽʜʽʥʩʪʠʪʫʪʘʤʠ ʈʉɿʈ ʽʩʥʫʶʪʴ ʧʨʠʥʮʠʧʦʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ, ʷʢʽ ʥʝ ʤʦʞʥʘ ʫʩʫʥʫʪʠ ʧʨʦʩʪʠʤʠ ʟʤʽʥʘʤʠ ʚʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ɿʤʽʥʠ 

ʤʘʶʪʴ ʩʪʦʩʫʚʘʪʠʩʷ ʷʢ ʧʨʠʥʮʠʧʽʚ ʚʦʜʥʦʾ ʧʦʣʽʪʠʢʠ, ʧʦʥʷʪʪʻʚʦ-ʢʘʪʝʛʦʨʽʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ 

ʚʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʩʢʣʘʜʫ ʪʘ ʟʤʽʩʪʫ ʨʝʛʫʣʷʪʦʨʥʠʭ ʥʦʨʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʪʘʢ ʽ 

ʨʦʟʨʘʭʫʥʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʣʽʤʽʪʫʚʘʥʥʷ 

ʩʢʠʜʽʚ ɿʈ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʨʽʰʝʥʴ ʆʆʅ ʪʘ ʜʦʢʫʤʝʥʪʽʚ ʻʚʨʦʧʝʡʩʴʢʦʾ ʚʦʜʥʦʾ ʧʦʣʽʪʠʢʠ 

ʦʨʽʻʥʪʘʮʽʷ ʝʢʦʣʦʛʦ-ʧʨʘʚʦʚʠʭ ʟʘʩʘʜ ʫʢʨʘʾʥʩʴʢʦʛʦ ʈʉɿʈ ʥʘ ʝʢʦʥʦʤʽʯʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ɿɿ, ʟʦʢʨʝʤʘ ʾʭ ɸʉ, ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʙʘʟʦʚʠʤ 

ʧʨʠʥʮʠʧʘʤ ʚʩʝʩʚʽʪʥʽʭ ʤʽʞʥʘʨʦʜʥʠʭ ʫʛʦʜ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 
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ʋɼʂ 697.243 

 

ʏʞʘʥ ɺʝʡʮʟʝ, ʘʩʧʽʨʘʥʪ  

ɺʘʨʣʘʤʦʚ ɻ. ɹ.,  ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ.; 

ʈʦʤʘʥʦʚʘ ʂ. ʆ.,  ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤ. ɯʛʦʨʷ 

ʉʽʢʦʨʩʴʢʦʛʦè, ʤ. ʂʠʾʚ 

 

ɿɸɻɸʃʔʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ɯ ɸʂʊʋɸʃʔʅɯʉʊʔ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ʇɽʃɽʊʅʀʍ ʂʆʊʃɯɺ ɼʃʗ ʉʀʉʊɽʄ ʊɽʇʃʆɿɸɹɽɿʇɽʏɽʅʅʗ 

 

ɿʨʦʩʪʘʶʯʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʣʝʪʥʠʭ ʢʦʪʣʽʚ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʨʽʰʝʥʥʷ ʨʷʜʫ ʧʨʦʙʣʝʤ. 

ʇʝʨʰʘ ʧʨʦʙʣʝʤʘ - ʮʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʜʣʷ 

ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʚ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʦʨʛʘʥʽʯʥʝ (ʚʠʢʦʧʥʝ) ʧʘʣʠʚʦ ʧʨʠ ʽʩʥʫʶʯʦʤʫ 

ʦʙʩʷʟʽ ʽ ʟʙʽʣʴʰʝʥʽ ʪʝʤʧʽʚ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʦ ʚ 

ʥʘʡʙʣʠʞʯʽ 50 ... 100 ʨʦʢʽʚ [1]. 

ɼʨʫʛʘ ʧʨʦʙʣʝʤʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʯʠʩʪʦʪʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʽ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʪʘ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʱʦ 

ʚʠʢʠʜʘʶʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʚʠʢʦʧʥʦʤʫ 

ʧʘʣʠʚʽ [2]. 

ʊʨʝʪʶ ʧʨʦʙʣʝʤʫ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʜʦ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʠʭ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ 

ʪʝʧʣʦʚʦʾ ʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʦʙ'ʻʢʪʘʤʠ ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʚʠʢʦʧʥʦʤʫ 

ʧʘʣʠʚʽ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʚʠʨʽʰʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʧʠʪʘʥʴ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ 

ʟʜʦʨʦʚʠʭ ʫʤʦʚ ʞʠʪʪʷ ʽ ʧʨʘʮʽ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ. 

ʆʜʥʦʯʘʩʥʝ ʚʠʨʽʰʝʥʥʷ ʚʩʽʭ ʮʠʭ ʧʨʦʙʣʝʤ ʙʘʞʘʥʦ ʟʜʽʡʩʥʠʪʠ ʫ ʥʘʡʢʦʨʦʪʰʽ 

ʪʝʨʤʽʥʠ, ʪʘʢ ʷʢ ʟʘʪʷʛʫʚʘʥʥʷ ʾʭ ʚʠʨʽʰʝʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʢʘʪʘʢʣʽʟʤʽʚ, ʩʫʪʪʻʚʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʩʫʪʪʻʚʦ 

ʟʘʛʦʩʪʨʠʪʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ, ʢʨʘʾʥ ʽ ʮʽʣʠʭ ʢʦʥʪʠʥʝʥʪʽʚ. 

ʆʜʥʠʤ ʟ ʨʽʰʝʥʴ ʮʠʭ ʧʨʦʙʣʝʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʥʝ ʪʽʣʴʢʠ ʚ ʧʨʦʮʝʩʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ, ʘ ʡ ʚ ʽʥʰʠʭ ʧʨʦʮʝʩʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʧʣʦʪʠ ʡʦʛʦ ʟʛʦʨʷʥʥʷ [3]. 

ɼʣʷ ʦʙ'ʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʠʪʴ ʨʦʟʛʣʷʥʫʪʠ 

ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʚ ʧʨʦʮʝʩʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ (ʪʘʙʣʠʮʷ 1) [4-9]. 
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ʊʘʙʣʠʮʷ 1 ï ɸʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʚ ʧʨʦʮʝʩʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ 

ɺʠʜ ʧʘʣʠʚʘ ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ɼʨʦʚʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ; 

ʚʽʜʥʦʩʥʘ ʜʝʰʝʚʠʟʥʘ; 

ʜʦʩʪʫʧʥʽʩʪʴ; 

ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʧʘʣʴʥʠʢʽʚ 

ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

ʙʝʟʧʝʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

ʥʝ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʡ. 

ʧʦʥʦʚʣʶʚʘʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ; 

ʨʝʩʫʨʩ ʥʝʦʙʤʝʞʝʥʠʡ 

ʥʠʟʴʢʘ ʪʝʧʣʦʪʚʦʨʥʘ ʟʜʘʪʥʽʩʪʴ; 

ʚʝʣʠʢʘ ʧʣʦʱʘ ʩʢʣʘʜʩʴʢʠʭʧʨʠʤʽʱʝʥʴ; 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ 

ʩʫʰʽʥʥʷ; 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʘ ʟʦʣʴʥʽʩʪʴ; 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʦʙʦʪʠ. 

ɺʫʛʽʣʣʷ ʚʽʜʥʦʩʥʘ ʜʝʰʝʚʠʟʥʘ; 

ʪʝʧʣʦʪʚʦʨʥʘ ʟʜʘʪʥʽʩʪʴ ʚʠʱʝ, ʥʽʞ 

ʜʨʦʚʘ, 

ʥʝ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʡ; 

ʨʝʩʫʨʩ - 150 ʨʦʢʽʚ. 

ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʘ ʪʝʧʣʦʪʚʦʨʥʘ 

ʟʜʘʪʥʽʩʪʴ; 

ʧʦʪʨʝʙʘ ʫ ʚʝʣʠʢʠʭ ʩʧʝʮʽʘʣʴʥʠʭ 

ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʥʷʭ; 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʜʦ ʩʧʘʣʶʚʘʥʥʷ; 

ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʝ ʧʘʣʠʚʦ; 

ʚʠʩʦʢʘ ʟʦʣʴʥʽʩʪʴ; 

ʚʝʣʠʢʽ ʟʦʣʴʥʽ ʚʽʜʭʦʜʠ; 

ʚʝʣʠʢʽ ʪʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ; 

ʚʘʞʢʦ ʟʘʧʘʣʠʪʠ, ʱʦ ʚʠʤʘʛʘʻ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ; 

ʩʢʣʘʜʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ; 

ʥʝʧʦʥʦʚʣʶʚʘʥʠʡ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ. 

ʈʽʜʢʝ 

(ʜʠʟʝʣʴʥʝ, 

ʤʘʟʫʪʥʝ) 

ʧʘʣʠʚʦ 

ʚʠʩʦʢʘ ʪʝʧʣʦʪʚʦʨʥʘ ʟʜʘʪʥʽʩʪʴ 

(ʫʜʚʽʯʽ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʜʨʦʚ); 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ 

ʧʨʦʮʝʩʘʤʠ; 

ʣʝʛʢʦʟʘʡʤʠʩʪʝ ʧʘʣʠʚʦ 

ʨʝʩʫʨʩ - 50 ʨʦʢʽʚ. 

ʚʠʩʦʢʘ ʧʠʪʦʤʘ ʚʘʨʪʽʩʪʴ; 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʦʾ 

ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ; 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʜʦ ʩʧʘʣʶʚʘʥʥʷ; 

ʥʘʷʚʥʽʩʪʴ ʨʝʟʝʨʚʥʠʭ ʦʙʩʷʛʽʚ ʧʘʣʠʚʘ; 

ʚʝʣʠʢʽ ʪʨʘʥʩʧʦʨʪʥʽ ʚʠʪʨʘʪʠ; 

ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʡ ʚʠʜ ʧʘʣʠʚʘ; 

ʚʠʩʦʢʘ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽʩʪʴ; 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʘʭ 

ʧʦʞʝʞʦʛʘʩʽʥʥʷ. 

ʥʝʧʦʥʦʚʣʶʚʘʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ. 

ʨʝʩʫʨʩ - 50 ʨʦʢʽʚ 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ  ʚʠʩʦʢʘ ʪʝʧʣʦʪʚʦʨʥʘ ʟʜʘʪʥʽʩʪʴ; 

ʣʝʛʢʦʟʘʡʤʠʩʪʽ; ʚʽʜʥʦʩʥʘ 

ʝʢʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ; 

ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʟʘʛʦʪʽʚʣʽ ʽ 

ʟʙʝʨʽʛʘʥʥʽ; ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ; 

ʚʠʩʦʢʘ ʧʠʪʦʤʘ ʚʘʨʪʽʩʪʴ; 

ʚʠʩʦʢʘ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽʩʪʴ; 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʠʩʪʦʪʠ 

ʧʦʜʘʯʽ ʜʦ ʧʘʣʴʥʠʢʽʚ. 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʛʘʟʦʧʨʦʚʦʜʽʚ. 

ʥʝʧʦʥʦʚʣʶʚʘʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ. 

ʨʝʩʫʨʩ - 60 ʨʦʢʽʚ. 
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ʥʝʚʝʣʠʢʠʡ ʦʙʩʷʛ ʧʨʦʜʫʢʪʽʚ 

ʟʛʦʨʷʥʥʷ; ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʣʠ 

ɼʝʨʝʚʥʽ 

ʧʝʣʝʪʠ 

ʩʝʨʝʜʥʴʦ-ʚʠʩʦʢʘ ʪʝʧʣʦʪʚʦʨʥʘ 

ʟʜʘʪʥʽʩʪʴ; 

ʜʝʰʝʚʠʟʥʘ; 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

ʜʦʩʪʫʧʥʽʩʪʴ; 

ʟʨʫʯʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; 

ʥʠʟʴʢʘ ʟʦʣʴʥʽʩʪʴ; 

ʧʦʥʦʚʣʶʚʘʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ; 

ʨʝʩʫʨʩ - ʥʝʦʙʤʝʞʝʥʠʡ. 

ʧʦʪʨʽʙʥʦ ʢʨʠʪʝ ʩʭʦʚʠʱʝ; 

ʩʢʣʘʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʜʫʞʝ ʧʦʪʫʞʥʠʭ 

ʩʠʣʦʚʠʭ ʫʩʪʘʥʦʚʦʢ. 

 

ɿʘ ʥʘʚʝʜʝʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʽ ʥʝʜʦʣʽʢʘʤʠ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʧʘʣʠʚʘ ʚ ʧʨʦʮʝʩʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʧʝʣʝʪʥʝ ʧʘʣʠʚʦ ʚʠʛʽʜʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ 

ʙʘʛʘʪʴʤʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʽʜ ʽʥʰʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʘʪʠ ʧʝʣʝʪʥʝ 

ʧʘʣʠʚʦ ʷʢ ʢʨʘʱʝ ʧʘʣʠʚʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʛʦ ʜʦʟʚʦʣʠʪʴ ʚʠʨʽʰʠʪʠ ʧʝʨʰʽ ʜʚʽ ʧʨʦʙʣʝʤʠ 

ʫ ʢʦʤʧʣʝʢʩʽ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʪʨʝʪʴʦʾ ʧʨʦʙʣʝʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʝʢʦʥʦʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ 1 ʢɺʪ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ʪʘʙʣ. 2) [4-12]. 

 

ʊʘʙʣʠʮʷ 2. ʇʠʪʦʤʘ ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ  ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ 

ɺʠʜ ʧʘʣʠʚʘ ʊʝʧʣʦʪʚʦʨʥʘ 

ʟʜʘʪʥʽʩʪʴ, 

ʢɺʪ*ʛʦʜ/ʢʛ 

ʂʂɼ,% ɺʘʨʪʽʩʪʴ 

ʧʘʣʠʚʘ,ʻʚʨʦ/ʪʦʥʥʘ 

ɺʘʨʪʽʩʪʴ 

ʪʝʧʣʦ-

ʛʝʥʝʨʘʮʽʾ, 

ʻʚʨʦ/ʢɺʪ*ʛʦʜ 

ʄʘʟʫʪ 10,81 65 133 0,019 

ɼʠʟʝʣʴʥʝ ʧʘʣʠʚʦ 11,63 80 250 0,027 

ɺʫʛʽʣʣʷ 4,65 50 45 0,019 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ  95  0,033 

ɼʨʦʚʘ 1,45 40 12 0,021 

ɼʝʨʝʚʥʘ ʪʨʽʩʢʘ 2,0 60 19 0,016 

ʊʠʨʩʘ 0,81 50 6,5 0,016 

ʇʝʣʝʪʥʽʛʨʘʥʫʣʠ 4,8 85 90 0,022 

 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 2 ʧʦʢʘʟʫʻ, ʱʦ ʧʝʣʝʪʥʽ ʛʨʘʥʫʣʠ ʨʘʟʦʤ ʟ ʜʝʨʝʚʠʥʦʶ (ʜʨʦʚʘ, 

ʪʨʽʩʢʘ, ʪʠʨʩʘ), ʚʫʛʽʣʣʷʤ ʽ ʤʘʟʫʪʦʤ ʤʘʶʪʴ ʙʣʠʟʴʢʫ ʧʠʪʦʤʫ ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʧʣʦʪʠ 

ʜʣʷ ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ. 

ʊʦʤʫ ʚʠʩʥʦʚʦʢ ʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ ʜʘʥʠʭ ʪʨʴʦʭ ʧʨʦʙʣʝʤ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ ʽ ʩʦʮʽʘʣʴʥʠʭ 

ʧʠʪʘʥʴ ʛʦʚʦʨʠʪʴ ʧʨʦ ʦʜʥʝ - ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʣʝʪʥʦʛʦ ʙʽʦʧʘʣʠʚʘ ʘʢʪʫʘʣʴʥʝ ʪʘ ʜʦʮʽʣʴʥʝ. 
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ʋ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʢʦʛʦ ʚʩʝʙʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʪʚʝʨʜʝ 

ʙʽʦʧʘʣʠʚʦ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʦʾ ʙʽʦʤʘʩʠ (ʚ ʦʩʥʦʚʥʦʤʫ ʜʝʨʝʚʥʦʾ) ʚʩʝ ʙʽʣʴʰʝ ʚʠʪʽʩʥʷʻ 

ʚʠʢʦʧʥʝ ʧʘʣʠʚʦ (ʥʘʬʪʘ, ʚʫʛʽʣʣʷ, ʛʘʟ) ʟ ʨʠʥʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʧʣʦʪʠ [10-21]. 

ʆʜʥʘʢ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘ ʧʠʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʾ ʯʠʩʪʦʪʠ ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʪʣʽʚ ʥʘ 

ʧʝʣʝʪʥʦʤʫ ʙʽʦʧʘʣʠʚʽ. 

ɺʠʢʠʜʠ, ʚʠʢʣʠʢʘʥʽ ʥʝʧʦʚʥʠʤ ʟʛʦʨʷʥʥʷʤ ʧʝʣʝʪʥʠʭ ʛʨʘʥʫʣ, ʚ ʦʩʥʦʚʥʦʤʫ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʜʣʷ ʛʦʨʽʥʥʷ ʽ ʧʘʣʠʚʘ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ, 

ʟʘʛʘʣʴʥʦʾ ʥʝʩʪʘʯʽ ʢʠʩʥʶ, ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʧʘʣʠʚʘ ʽ 

ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ (ʪʘʙʣ. 3) [4-9,13 -15,22, 23]. 

 

ʊʘʙʣʠʮʷ 3. ʊʝʧʣʦʚʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʛʦʨʽʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʝʣʝʪ ʚ ʢʦʪʣʘʭ 

ɺʠʜʠ ʧʝʣʝʪ ʅʠʞʯʘ 

ʪʝʧʣʦʪʚʦʨʥʘ 

ʟʜʘʪʥʽʩʪʴ, 

ʢɺʪ/ʢʛ  

ɿʦʣʴʥʽʩʪʴ, 

 % 

t ʧʣʘʚʣʝʥʥʷ 

ʟʦʣʠ, ÁC 

ɸʟʦʪ, 

% 

ʍʣʦʨ, 

 % 

ʊʨʽʩʢʘ 3,9 Ò3 ~1300-1400 Ò0,3 Ò0,02 

ʇʝʣʝʪʠ ʩʦʣʦʤ'ʷʥʽ 4,18-4,68  800-900 0,3-0,8 0,03-

0,05 

ʇʝʣʝʪʠ ʜʝʨʝʚʥʽ 4,7 Ò2 ~1300-1400 Ò0,3 Ò0,02 

ʇʝʣʝʪʠ ʟʽ ʩʢʣʘʜʦʤ: 

70% ʩʦʣʦʤʠ 

30% ʜʝʨʝʚʠʥʠ 

4,32-4,67 <5,11  0,3-0,65 0,04 

ɸʛʨʦʧʝʣʝʪʠ Ó4 <6,0  <1,5 <0,1 

ʇʝʣʝʪʠʟ ʢʘʧʫʩʪʠʥʠ 3,6 1,0-3,0 1100 0,4-0,9 0,14 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʝʧʦʚʥʦʛʦ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʚ ʧʝʣʝʪʥʠʭ ʢʦʪʣʘʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʤʦʞʫʪʴ ʧʦʪʨʘʧʠʪʠ ʪʘʢʽ ʥʝʙʝʟʧʝʯʥʽ ʽ ʦʪʨʫʡʥʽ ʢʦʤʧʦʥʝʥʪʠ: ʦʢʩʠʜ ʚʫʛʣʝʮʶ (CO), ʪʚʝʨʜʽ 

ʯʘʩʪʠʥʢʠ (PM) ʽ ʥʝʤʝʪʘʥʦʚʽ ʣʝʪʢʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ (ʅʄʃʆʉ), ʘʤʽʘʢ (NH3), ʧʦʣʽʮʠʢʣʽʯʥʽ 

ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ (ʇɸɺ), ʘ ʪʘʢʦʞ ʧʦʣʽʭʣʦʨʦʚʘʥʽ ʜʽʙʝʥʟʦʧʘʨʘʜʽʦʢʩʽʥʠ ʽ ʬʫʨʘʥʠ 

(ʇʍɼɼ/ʌ). 

ʅʝʚʝʣʠʢʽ ʢʽʣʴʢʦʩʪʽ ʘʤʽʘʢʫ ʤʦʞʫʪʴ ʚʠʜʽʣʷʪʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʧʦʚʥʦʛʦ ʟʛʦʨʷʥʥʷ 

ʫʩʽʭ ʘʟʦʪʦʚʤʽʩʥʠʭ ʪʚʝʨʜʠʭ ʧʘʣʠʚ (ʪʘʙʣʠʮʷ 3). ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʥʠʟʴʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

ʛʦʨʽʥʥʷ ʚ ʪʦʧʮʽ ʯʝʨʝʟ ʥʝʜʦʩʢʦʥʘʣʫ ʢʦʥʩʪʨʫʢʮʽʾ ʪʦʧʢʠ ʘʙʦ ʧʨʠ ʨʦʙʦʪʽ ʧʝʣʝʪʥʦʛʦ ʢʦʪʣʘ ʥʘ 

ʨʝʞʠʤʘʭ, ʚʽʜʤʽʥʥʠʭ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ. 

ɺʽʜʦʤʦ, ʱʦ ʪʝʧʣʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʟʤʽʥʶʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʾʭ ʪʝʤʧʝʨʘʪʫʨʠ [11], ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʷʢʽʩʥʦʛʦ ʩʧʘʣʶʚʘʥʥʷ ʧʝʣʝʪʥʦʛʦ ʧʘʣʠʚʘ 

ʚ ʢʦʪʣʘʭ. ʂʨʽʤ ʪʦʛʦ, ʩʧʘʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʽʦʤʘʩʠ ʤʘʶʪʴ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʙʝʟ 
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ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ 

(ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʷ 4. ʂʦʥʮʝʥʪʨʘʮʽʷ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠ ʨʦʙʦʪʽ ʢʦʪʣʽʚ ʙʝʟ ʩʠʩʪʝʤ 

ʦʯʠʱʝʥʥʷ  ʧʘʣʠʚʘ [6,10-15,17-25]. 

ʊʠʧ ʧʘʣʠʚʘ ʟ ʙʽʦʤʘʩʠ ɺʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ ʙʝʟ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ, ʢʛ/ʪ ʧʘʣʠʚʘ, 

ʱʦ ʩʧʘʣʶʻʪʴʩʷ 

  ʉʆ2 Nʆ2 SO2 ʊʚʝʨʜʽ 

ʯʘʩʪʠʥʢʠ (ʊʏ) 

ɿʘʛʘʣʦʤ 

ɼʝʨʝʚʥʽ ʙʨʠʢʝʪʠ, ʧʝʣʝʪʠ 4,68 9,31 0,28 4,11 18,38 

ɼʝʨʝʚʦ  4,9 9,4 0,3 4,3 18,9 

ʊʠʨʩʘ 5,0 9,6 0,5 5,0 20,1 

ɼʝʨʝʚʥʽ ʚʽʜʭʦʜʠ, ʦʙʨʽʟʢʘ 5,2 9,9 0,4 5,2 20,7 

ʐʚʠʜʢʦʟʨʦʩʪʘʶʯʘ ʜʝʨʝʚʠʥʘ 4,8 9,5 0,0 8,4 22,7 

ʊʨʽʩʢʘ, ʩʫʯʢʠ, ʢʦʨʘ 5,6 11,4 0,8 13,4 31,2 

ʇʘʣʴʥʝ 5,20 5,20 35,30 0,30 46 

ʊʦʨʬ'ʷʥʽ ʙʨʠʢʝʪʠ 8,04 26,81 3,00 13,02 50,87 

ɺʫʛʽʣʣʷ 9,58 63,56 9,20 65,32 147,66 

 

ɼʘʥʽ ʪʘʙʣʠʮʽ 4 ʧʦʢʘʟʫʶʪʴ, ʱʦ ʜʝʨʝʚʥʝ ʧʘʣʠʚʦ (ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʝʣʝʪʠ ʽ ʙʨʠʢʝʪʠ) 

ʤʘʻ ʙʽʣʴʰʝ ʧʝʨʝʚʘʛ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʥʠʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʘʟʫʪʦʤ 

ʽ ʦʩʦʙʣʠʚʦ ʟ ʚʫʛʽʣʣʷʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʤʘʻ ʧʨʘʢʪʠʯʥʦ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ 

ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ CO2, Nʆ2 ʽ SO2. 

ʅʘʷʚʥʽʩʪʴ ʽ ʢʦʥʮʝʥʪʨʘʮʽʶ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ ʜʠʤʦʚʠʭ ʛʘʟʘʭ ʤʦʞʥʘ ʟʥʠʟʠʪʠ ʟʘ 

ʨʘʭʫʥʦʢ ʨʽʟʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʟʛʦʨʷʥʥʷ ʧʝʣʝʪʥʠʭ ʛʨʘʥʫʣ 

ʥʘ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʽ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʟʛʦʨʷʥʥʷ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʟʛʦʨʷʥʥʷ ʧʝʣʝʪʥʦʛʦ ʧʘʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ 

ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚ (ʘʚʪʦʤʘʪʠʯʥʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ, ʦʧʪʠʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ 

ʧʦʚʽʪʨʷ ʜʣʷ ʛʦʨʽʥʥʷ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʚʘʞʝʥʠʭ 

ʯʘʩʪʦʢ ʽ ʜʦ ʟʤʽʥʠ ʨʦʟʧʦʜʽʣʫ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʚ ʜʠʤʦʭʦʜʽ. 

ʂʦʪʣʠ ʥʘ ʧʝʣʝʪʥʦʤʫ ʧʘʣʠʚʽ ʤʦʞʫʪʴ ʤʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʠʢʠʜʽʚ ʪʚʝʨʜʠʭ 

ʯʘʩʪʠʥʦʢ ʽ ʮʽ ʚʠʢʠʜʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʬʽʣʴʪʨʫʶʯʽ ʽ ʢʦʥʜʝʥʩʦʚʘʥʽ ʬʨʘʢʮʽʾ. ɰʭ ʧʨʦʧʦʨʮʽʾ 

ʚ ʜʠʤʦʚʠʭ ʛʘʟʘʭ ʟʤʽʥʶʶʪʴʩʷ ʧʨʠ ʟʤʽʥʽ ʨʝʞʠʤʽʚ ʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʪʣʘ. 

ɿʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ ʧʝʣʝʪʥʦʛʦ ʧʘʣʠʚʘ 

ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʪʘʢʠʭ 

ʨʝʯʦʚʠʥ (ʧʝʨʚʠʥʥʽ ʟʘʭʦʜʠ) ʘʙʦ ʟʘ ʨʘʭʫʥʦʢ ʚʠʜʘʣʝʥʥʷ (ʬʽʣʴʪʨʘʮʽʾ) ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʽʟ ʚʠʭʣʦʧʥʠʭ ʛʘʟʽʚ (ʚʪʦʨʠʥʥʽ ʜʽʾ). 

ɼʣʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ (ʊʏ) ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʩʢʦʨʦʯʝʥʥʷ 

ʾʭ ʚʠʢʠʜʽʚ: 
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-ʢʘʤʝʨʠ ʜʣʷ ʟʙʦʨʫ ʧʠʣʫ, ʟʦʣʠ ʽ ʊʏ (ʥʝʜʦʣʽʢ-ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʫʣʦʚʣʶʚʘʥʥʷ ʪʘ ʥʝʝʬʝʢʪʠʚʥʦ ʜʣʷ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʭ ʬʨʘʢʮʽʡ); 

- ʮʠʢʣʦʥʥʽ ʩʝʧʘʨʘʪʦʨʠ (ʥʝʜʦʣʽʢ - ʤʘʶʪʴ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʫʣʦʚʣʶʚʘʥʥʷ ʜʨʽʙʥʠʭ ʯʘʩʪʠʥʦʢ (<85%); 

 - ʢʘʩʢʘʜʥʽ ʮʠʢʣʦʥʠ (ʥʝʜʦʣʽʢ-ʛʨʦʤʽʟʜʢʽ, ʤʘʣʦʝʬʝʢʪʠʚʥʽ); 

- ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʽ ʬʽʣʴʪʨʠ (ʥʝʜʦʣʽʢ - ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʢʦʪʣʽʚ ʧʦʪʫʞʥʽʩʪʶ ʙʽʣʴʰʝ 

50 ʄɺʪ ʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙ'ʻʢʪʽʚ ʤʝʥʰʦʶ ʪʝʧʣʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʯʝʨʝʟ ʚʠʩʦʢʫ 

ʚʘʨʪʽʩʪʴ ʽ ʩʢʣʘʜʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ). 

ʅʘ ʞʘʣʴ, ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʪʠ ʫʪʚʦʨʝʥʥʷ ʩʫʩʧʝʥʜʦʚʘʥʠʭ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ (ʊʏ) 

ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ ʪʚʝʨʜʦʛʦ ʧʘʣʠʚʘ ʥʝʤʦʞʣʠʚʦ. ʗʢʱʦ ʫ ʚʝʣʠʢʠʭ ʢʦʪʣʘʭ ʟʘ ʨʘʭʫʥʦʢ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʠʣʦʚʣʦʚʣʶʶʯʠʭ ʧʨʠʩʪʨʦʾʚ, ʮʠʢʣʦʥʽʚ, ʙʫʜʽʚʥʠʮʪʚʘ ʚʠʩʦʢʠʭ ʪʨʫʙ ʽ ʪ.ʧ. 

ʤʦʞʥʘ ʟʥʠʟʠʪʠ ʧʠʪʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʧʨʦʪʝ ʜʣʷ ʧʝʣʝʪʥʠʭ ʢʦʪʣʽʚ 

ʤʘʣʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʜʽʡʩʥʠʪʠ ʮʝ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʝ. 

ɼʣʷ ʧʝʣʝʪʥʠʭ ʢʦʪʣʽʚ ʤʘʣʦʾ (5-15 ʢɺʪ) ʽ ʩʝʨʝʜʥʴʦʾ ʧʦʪʫʞʥʦʩʪʽ (15-150 ʢɺʪ) 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʩʪʨʦʾ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʫ [23,25], ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ 

ʧʨʠ ʾʭ ʫʩʪʘʥʦʚʮʽ ʥʘ ʚʠʭʣʦʧʥʠʭ ʛʘʟʦʭʦʜʘʭ ʢʦʪʣʽʚ ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ-

ʦʜʥʦʯʘʩʥʝ ʟʙʽʣʴʰʝʥʥʷ ʂʂɼ ʢʦʪʣʽʚ ʥʘ 8 -10% ʽ ʟʥʠʞʝʥʥʷ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʚʠʢʠʜʽʚ ʊʏ ʽ ʨʦʟʯʠʥʥʠʭ ʫ ʚʦʜʽ ʧʘʨʥʠʢʦʚʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʛʘʟʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʻʜʥʘʥʥʷ ʷʢʽʩʥʦʛʦ ʩʧʘʣʶʚʘʥʥʷ ʧʝʣʝʪʥʦʛʦ ʧʘʣʠʚʘ ʚ ʢʘʤʝʨʽ 

ʟʛʦʨʷʥʥʷ ʢʦʪʣʘ ʽ ʫʩʪʘʥʦʚʢʘ ʢʦʥʪʘʢʪʥʦʛʦ ʝʢʦʥʦʤʘʡʟʝʨʘ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʜʦʟʚʦʣʷʪʴ 

ʽʩʪʦʪʥʦ ʧʦʢʨʘʱʠʪʠ ʝʥʝʨʛʦ-ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʽʜʚʠʱʘʪʴ 

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʯʠʩʪʦʪʠ ʽ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʦʧʝʨʝʪʚʦʨʝʥʥʷ. 

ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʠʨʽʰʠʪʠ ʘʢʪʫʘʣʴʥʫ ʟʘʜʘʯʫ ʝʬʝʢʪʠʚʥʦʛʦ ʧʝʨʝʭʦʜʫ ʟ ʦʨʛʘʥʽʯʥʦʛʦ 

ʧʘʣʠʚʘ ʥʘ ʧʘʣʠʚʦ-ʙʽʦʤʘʩʫ, ʷʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʣʘʩʫ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʝʛʽʦʥʽʚ ʽ ʢʨʘʾʥ, ʜʝ ʚ ʜʦʩʪʘʪʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʤʦʞʣʠʚʦ ʚʠʨʦʙʣʷʪʠ ʧʝʣʝʪʥʝ ʧʘʣʠʚʦ. 
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ʏʫʤʘʯʝʥʢʦ ʉ. ʄ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʥʘʫʢ. ʩʧʽʚʨ.; 

ʄʦʰʝʥʩʴʢʠʡ ɸ. ʆ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ.; 

ɼʝʨʤʘʥ ɺ. ɸ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ 

ʇʽʩʥʷ ʃ. ɸ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʥʘʫʢ. ʩʧʽʚʨ 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ʇʈʆɻʈɸʄʅʆ-ɸʇɸʈɸʊʅʀʁ ʂʆʄʇʃɽʂʉ ɽʂʆʃʆɻɯʏʅʆɻʆ 

ʄʆʅɯʊʆʈʀʅɻʋ ʇʆʈʆɼʅʆɻʆ ɺɯɼɺɸʃʋ ɺʋɻɯʃʔʅʆɰ ʐɸʍʊʀ ʅɸ ɹɸɿɯ 

ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ  

 

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ, ʩʧʨʷʤʦʚʘʥʦʶ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʻ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʛʝʦʩʠʩʪʝʤʠ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʨʘʤʢʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ [1, 2]. 

ʊʝʭʥʦʣʦʛʽʯʥʦʶ ʩʢʣʘʜʦʚʦʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʦʛʝʥʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ 

ʦʙôʻʢʪʽʚ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ, ʘ ʩʘʤʝ ʧʦʨʦʜʥʠʭ ʚʽʜʚʘʣʽʚ (ʪʝʨʠʢʦʥʽʚ), ʻ ʚʠʟʥʘʯʝʥʥʷ ʾʭ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ, ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʨʘʜʽʘʮʽʡʥʦʛʦ ʬʦʥʫ 

[3].  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʨʦʜʥʠʭ ʚʽʜʚʘʣʽʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʦ-

ʘʧʘʨʘʪʥʠʡ ʢʦʤʧʣʝʢʩ ʥʘ ʙʘʟʽ ʢʦʥʮʝʧʮʽʾ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʦʛʨʘʤʥʫ 

ʪʘ ʘʧʘʨʘʪʥʫ ʯʘʩʪʠʥʫ.  

ɼʦ ʧʨʦʛʨʘʤʥʦʾ ʯʘʩʪʠʥʠ ʚʭʦʜʠʪʴ ʧʨʦʛʨʘʤʥʠʡ ʜʦʜʘʪʦʢ çʊʝʨʠʢʦʥ 1.00è, ʱʦ  

ʨʦʟʨʦʙʣʝʥʠʡ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ Arduino IDE. ɯʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʨʦʟʨʦʙʢʠ Arduino ʮʝ ʙʘʛʘʪʦʧʣʘʪʬʦʨʤʦʚʠʡ ʜʦʜʘʪʦʢ ʥʘ Java, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʨʝʜʘʢʪʦʨ ʢʦʜʫ, ʢʦʤʧʽʣʷʪʦʨ ʽ ʤʦʜʫʣʴ ʧʝʨʝʜʘʯʽ ʧʨʦʰʠʚʢʠ ʚ ʧʣʘʪʫ. ʉʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ 

ʟʘʩʥʦʚʘʥʝ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Processing. ʉʪʨʦʛʦ ʢʘʞʫʯʠ, ʮʝ C ++, ʜʦʧʦʚʥʝʥʠʡ 

ʜʝʷʢʠʤʠ ʙʽʙʣʽʦʪʝʢʘʤʠ. ʇʨʦʛʨʘʤʠ ʦʙʨʦʙʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʝʧʨʦʮʝʩʦʨʘ, ʘ ʧʦʪʽʤ 

ʢʦʤʧʽʣʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ AVR-GCC. ɼʣʷ ʨʦʙʦʪʠ ʟ ʧʽʜʢʣʶʯʝʥʠʤʠ ʜʦ ʧʣʘʪʬʦʨʤʠ 

ʧʨʠʩʪʨʦʷʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʛʦʪʦʚʽ ʙʽʙʣʽʦʪʝʢʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ 

ʜʽʾ ʧʨʦʩʪʠʤʠ ʢʦʤʘʥʜʘʤʠ. 

ɸʧʘʨʘʪʥʘ ʯʘʩʪʠʥʘ ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʙʘʟʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʙʣʦʢʫ, ʜʦ 

ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʤʦʥʽʪʦʨʠʥʛʦʚʦ-ʩʠʛʥʘʣʴʥʽ ʜʘʪʯʠʢʠ ï ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ ʜʣʷ ʝʢʦʣʦʛʽʯʥʠʭ 
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ʚʠʤʽʨʶʚʘʥʴ ʦʙ'ʻʤʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ, ʉʆ2, NO2, ʩʽʨʢʦʚʦʜʥʶ, ʧʠʣʫ, ʚʦʣʦʛʦʩʪʽ, ʪʠʩʢʫ ʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʦʚʽʪʨʽ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʘʮʽʡʥʦʛʦ ʬʦʥʫ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʦ ʧʨʠʢʣʘʜ 

ʢʦʤʧʣʝʢʪʘʮʽʾ ʘʧʘʨʘʪʥʦʾ ʯʘʩʪʠʥʠ ʢʦʤʧʣʝʢʩʫ. 

  

 

ʈʠʩʫʥʦʢ 1 ï ʂʦʤʧʣʝʢʪʘʮʽʷ ʘʧʘʨʘʪʥʦʾ ʯʘʩʪʠʥʠ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

 

                 

ʘ) ʧʽʜʢʣʶʯʝʥʥʷ ʈʂ ʜʠʩʧʣʝʶ ʜʦ Arduino       ʙ) ʧʽʜʢʣʶʯʝʥʥʷ ʛʘʟʦʩʠʛʥʘʣʽʟʘʪʦʨʘ ʜʦ 
ʜʠʩʧʣʝʶ ʽ Arduino 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʜʘʪʯʠʢʽʚ ʽ ʜʠʩʧʣʝʶ ʜʦ Arduino 

 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʝʥʩʦʨʠ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʘʮʶʶʪʴ ʮʠʢʣʽʯʥʦ: 

ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʯʘʩʫ ʚʦʥʠ çʩʧʣʷʪʴè, ʱʦʙ ʝʢʦʥʦʤʠʪʠ ʟʘʨʷʜ ʙʘʪʘʨʝʾ, ʘ ʯʝʨʝʟ ʧʝʚʥʽ 

ʧʨʦʤʽʞʢʠ ʯʘʩʫ çʧʨʦʢʠʜʘʶʪʴʩʷè ʽ ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʭʚʠʣʠʥʠ ʟʯʠʪʫʶʪʴ ʽʤʧʫʣʴʩʠ, ʱʦ 

ʛʝʥʝʨʫʶʪʴʩʷ ʛʘʟʦʩʠʛʥʘʣʽʟʘʪʦʨʘʤʠ ʪʘ ʪʨʫʙʢʦʶ ɻʝʡʛʝʨʘ. ʇʦʪʽʤ ʧʦʨʽʚʥʶʶʪʴ ʦʪʨʠʤʘʥʥʽ 

ʟʥʘʯʝʥʥʷ ʽʟ ʟʘʜʘʥʠʤʠ ʧʦʨʦʛʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʨʘʜʽʘʮʽʡʥʦʛʦ ʬʦʥʫ. 

ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʨʽʛ, ʚʦʥʠ ʧʝʨʝʜʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʘʜʽʦʽʥʪʝʨʬʝʡʩʫ ʯʝʨʝʟ ʤʝʨʝʞʫ ʨʝʪʨʘʥʩʣʷʪʦʨʽʚ ʜʦ ʰʣʶʟʫ ʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ ʚ 

ʟʘʢʨʠʪʽʡ ʤʝʨʝʞʽ ʘʙʦ ʚ ɯʥʪʝʨʥʝʪʽ. ʆʢʨʽʤ ʟʥʘʯʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʟ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʽʚ ʽ 

ʣʽʯʠʣʴʥʠʢʘ ɻʝʡʛʝʨʘ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʜʦʜʘʻ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ GPS 
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ʢʦʦʨʜʠʥʘʪʠ (ʰʠʨʦʪʘ, ʜʦʚʛʦʪʘ, ʚʠʩʦʪʘ), ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʪʦʯʥʝ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 3D ʚʽʟʫʘʣʽʟʘʮʽʶ ʚ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʟ 

ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ QGIS (ɻɯʉ QGIS). 

ʇʣʘʪʬʦʨʤʦʶ ʥʦʩʽʷ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʦʞʝ ʙʫʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʣʶʜʠʥʘ ʦʧʝʨʘʪʦʨ, ʘʙʦ ʨʦʙʦʪʦ-ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʪʠʧʫ ɹʇʃɸ ʯʠ ʥʘʟʝʤʥʦʛʦ ʨʦʙʦʪʘ-

ʤʘʰʠʥʢʠ. 

 

        

   ʘ)                ʙ)  

ʈʠʩʫʥʦʢ 3 ï ʅʦʩʽʾ ʜʣʷ ʘʧʘʨʘʪʥʦʾ ʯʘʩʪʠʥʠ ʥʘ ʙʘʟʽ ʤʫʣʴʪʠʢʦʧʪʝʨʘ (ʘ), ʛʽʙʨʠʜʥʦʛʦ ʜʨʦʥʘ 

ʣʽʪʘʢʦʚʦʛʦ ʪʠʧʫ (ʙ)  

 

 

ʈʠʩʫʥʦʢ 4 ï ʄʘʨʰʨʫʪ ʨʫʭʫ ʧʦ ʧʦʨʦʜʥʦʤʫ ʚʽʜʚʘʣʫ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ 

ʡʦʛʦ ʧʦʚʝʨʭʥʽ 
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ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʧʦʨʦʜʥʦʤʫ ʚʽʜʚʘʣʽ ʰʘʭʪʠ ʅʦʚʦʚʦʣʠʥʩʴʢʘ ˉ1 ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʚʫʛʽʣʴʥʦʛʦ 

ʙʘʩʝʡʥʫ, ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4. 

ɼʣʷ ʧʝʨʝʭʨʝʩʥʦʾ ʦʮʽʥʢʠ ʚʠʤʽʨʶʚʘʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʧʣʦʚʽʟʦʨʘ, 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʩʤʦʟʥʽʤʢʠ ʟ ʪʝʧʣʦʚʦʛʦ ʩʝʥʩʦʨʘ ʩʫʧʫʪʥʠʢʘ LANDSAT.  

 

ʈʠʩʫʥʦʢ 5 ï ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʩʤʦʟʡʦʤʢʠ ʧʦʨʦʜʥʦʛʦ ʚʽʜʚʘʣʫ 

ʰʘʭʪʠ ʅʦʚʦʚʦʣʠʥʩʴʢʘ ˉ1 ʥʝ ʧʝʨʝʚʠʱʫʻ 35ʉ̄ 

 

ʈʠʩʫʥʦʢ 6. ʈʝʟʫʣʴʪʘʪʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʩʝʥʩʦʨʫ ʚ ʧʨʠʚôʷʟʮʽ ʜʦ 

ʪʨʝʢʫ ʚ ʧʨʦʛʨʘʤʽ GPSVisualizer 
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ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʨʦʜʥʦʛʦ 

ʚʜ̔ʚʘʣʫ ʤʦʞʝ ʚ ʧʦʜʘʣʴʰʦʤʫ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʚ ʩʬʝʨʽ ʦʙʣʽʢʫ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʪʘ 

ʜʦʧʦʤʦʞʝ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʟʘʜʘʯʽ: 

- ʥʘ ʤʽʩʮʝʚʦʤʫ, ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʪʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʷʭ ʩʬʦʨʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʙʘʟʫ ʜʘʥʠʭ ʧʦ ʧʦʨʦʜʥʠʤ ʚʽʜʚʘʣʘʤ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʟʘʛʨʦʟ ʽ ʨʠʟʠʢʽʚ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʩʝʨʚʽʩʽʚ; 

- ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʪʨʠʤʢʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʩʠʩʪʝʤʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʦʨʦʜʥʠʭ ʚʽʜʚʘʣʽʚ ʚʫʛʣʝʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

16. Y Yakovliev, S Chumachenko  Ecological Threats in Donbas, Ukraine - Centre for 

Humanitarian Dialogue. Ceneva, 2017. 60 c. 

17. ɼʦʚʛʠʡ ʆ.ʉ., ʂʦʨʞʥʻʚ ʄ.ʄ., ʊʨʦʬʠʤʯʫʢ ʆ.ʄ., ʏʫʤʘʯʝʥʢʦ ʉ.ʄ., ʗʢʦʚʣʝʚ ɭ.ʆ. ʪʘ ʽʥ. 

ɽʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ, ʟʙʠʪʢʠ ʪʘ ʨʘʮʽʦʥʘʣʴʥʽ ʤʝʞʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʨ ʚ ʋʢʨʘʾʥʽ. - ʂ.: ʅʽʢʘ-

ʎʝʥʪʨ, 2013. - 314 ʩ. 

18. ʌʠʣʠʧʧ ʇʝʢ ʆʮʝʥʢʘ ʨʠʩʢʦʚ ʚ ɼʦʥʝʮʢʦʤ ʙʘʩʩʝʡʥʝ: ʟʘʢʨʳʪʠʝ ʰʘʭʪ ʠ ʧʦʨʦʜʥʳʝ 

ʦʪʚʘʣʳ, ʇʦʜʛʦʪʦʚʣʝʥʦ ʜʣʷ ʖʅɽʇ, ɻʈʀɼ. ï ɸʨʝʥʜʘʣ, 2009. ï 171 ʩ. 
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ʋɼʂ 379.85:712.23: 332.32 

 

ʐʘʧʘʨʴ ɸ. ɻ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʯʣ.-ʢʦʨʨ. ʅɸʅʋ 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʅɸʅʋ, ɼʥʝʧʨ 

ʐʤʘʪʢʦʚ ɻ. ɻ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ ʧʦʩʣʝ ʜʠʧʣʦʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʋʧʨʘʚʣʝʥʠʷ ʄʠʥʧʨʠʨʦʜʳ ʋʢʨʘʠʥʳ, ʂʠʝʚ 

 

ɼʅɽʇʈ. ʇʈʆʐʃʆɽ, ʅɸʉʊʆʗʑɽɽ, ɹʋɼʋʑɽɽ 

 

ɼʥʝʧʨ. ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ɼʥʝʧʨʘ, ʢʘʢ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʥʘʯʘʣʦʩʴ ʦʢʦʣʦ 1ʤʣʥ ʣʝʪ 

ʪʦʤʫ ʥʘʟʘʜ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʦʢʦʣʦ 10-12 ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʠʥʘ ʨʝʢʠ 2021 ʢʤ, ʚ ʛʨʘʥʠʮʘʭ ʋʢʨʘʠʥʳ - 981 ʢʤ, 

ʚʦʜʦʟʘʙʦʨʥʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 290 ʪʠʩ ʢʤĮ, ʚ ʧʨʝʜʝʣʘʭ ʋʢʨʘʠʥʳ ï 168,2 ʢʤĮ, ʚ 

ɼʥʝʧʨ ʚʧʘʜʘʝʪ 15 380 ʧʨʠʪʦʢʦʚ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ, ʧʣʦʱʘʜʴ ʜʝʣʴʪʳ 350 ʢʤĮ, ʧʣʦʱʘʜʴ 

ʙʘʩʩʝʡʥʘ 504ʪʠʩ ʢʤĮ, ʠʟ ʥʠʭ ʚ ʛʨʘʥʠʮʘʭ ʋʢʨʘʠʥʳ 291,4 ʪʠʩ ʢʤĮ. ɹʘʩʩʝʡʥ ɼʥʝʧʨʘ 

ʩʦʩʪʘʚʣʷʶʪ 22 ʩʨʝʜʥʠʭ ʨʝʢʠ (ɺʷʟʴʤʘ, ɺʦʧʴ, ɹʝʨʝʟʠʥʘ, ɼʨʫʪʴ, ʉʦʞ, ʇʨʠʧʷʪʴ, ʊʝʪʝʨʝʚ, 

ʀʨʧʝʥʴ, ɼʝʩʥʘ, ʊʨʫʙʝʞ, ʈʦʩʴ, ʉʫʧʦʡ, ʉʫʣʘ, ʊʷʩʤʠʥ, ʇʩʸʣ, ɺʦʨʩʢʣʘ, ʆʨʝʣʴ, ʉʘʤʘʨʘ, 

ʂʦʥʢʘ, ɹʘʟʘʚʣʫʢ, ʀʥʛʫʣʝʮ), ʠ ʪʳʩʷʯʠ ʤʘʣʳʭ ʨʝʢ, ʧʠʪʘʶʱʠʭ ʝʛʦ.  

ʇʨʦʰʣʦʝ 

ɹʦʨʠʩʬʝʥ, ʉʣʘʚʫʪʠʯ, ɼʥʝʧʨ ï ʚʩʸ ʵʪʦ ʥʘʟʚʘʥʠʷ ʦʜʥʦʡ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʨʝʢ ʤʠʨʘ, 

ʥʘ ʙʝʨʝʛʘʭ ʢʦʪʦʨʦʡ ʥʘʤ ʚʳʧʘʣʦ ʩʯʘʩʪʴʝ ʞʠʪʴ. ɺʦʪ ʢʘʢ ʦʧʠʩʘʣ ʝʛʦ ɻʝʨʦʜʦʪ ʟʘ 500 ʣʝʪ 

ʜʦ ʥʘʰʝʡ ʵʨʳ ï çɹʦʨʠʩʬʝʥ ʠʟ ʩʢʠʬʩʢʠʭ ʨʝʢ ʧʦʩʣʝ ʀʩʪʨʫ (ɼʫʥʘʶ) ʩʘʤʘʷ ʙʦʣʴʰʘʷ 

ʨʝʢʘ ʠ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʘʤʳʡ ʙʦʛʘʪʳʡ ʧʠʪʘʪʝʣʴʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʥʝ ʪʦʣʴʢʦ 

ʤʝʞʜʫ ʩʢʠʬʩʢʠʤʠ ʨʝʢʘʤʠ, ʥʦ ʠ ʤʝʞʜʫ ʚʩʝʤʠ ʚʦʦʙʱʝ ʢʨʦʤʝ ɽʛʠʧʝʪʩʢʦʛʦ ʅʠʣʘè 

ʂ ʥʘʯʘʣʫ ʧʨʦʰʣʦʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʚ ɼʥʝʧʨʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʝʛʦ ʫʥʠʢʘʣʴʥʳʡ 

ʛʠʜʨʦʙʠʦʮʝʥʦʟ, ʢʦʪʦʨʳʡ ʧʝʨʝʰʸʣ ʚ ʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʝ (ʫʩʪʦʡʯʠʚʦʝ) ʩʦʩʪʦʷʥʠʝ ʩ ʦʯʝʥʴ 

ʨʘʟʚʠʪʦʡ ʠ ʨʘʟʚʝʪʚʣʸʥʥʦʡ ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʦʯʢʦʡ ʠ ʦʛʨʦʤʥʳʤ ʚʠʜʦʚʳʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʪ ʮʝʥʦʟʦʚ ʙʘʢʪʝʨʠʡ, ʧʨʦʩʪʝʡʰʠʭ, ʥʠʟʰʠʭ ʠ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʜʦ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ ʢʦʩʪʠʩʪʳʭ ʨʳʙ, ʟʝʤʥʦʚʦʜʥʳʭ ʠ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ. ɺ ʥʸʤ ʦʙʠʪʘʣʠ 

ʪʘʢʠʝ ʨʝʜʢʠʝ ʚʠʜʳ ʨʳʙ ʢʘʢ ʙʝʣʫʛʘ, ʦʩʸʪʨ, ʣʦʩʦʩʴ, ʩʪʝʨʣʷʜʴ ʠ ʜʨʫʛʠʝ [1]. 

ʕʪʦʪ ʛʠʜʨʦʙʠʦʛʝʦʮʝʥʦʟ ʦʙʣʘʜʘʣ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ 

ʩʘʤʦʦʯʠʱʘʶʱʝʡʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ.  

http://ru.wikipedia.org/wiki/%D0%92%D1%8F%D0%B7%D1%8C%D0%BC%D0%B0_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%94%D0%BD%D0%B5%D0%BF%D1%80%D0%B0)
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BF%D1%8C
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%B5%D0%B7%D0%B8%D0%BD%D0%B0_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%94%D0%BD%D0%B5%D0%BF%D1%80%D0%B0,_%D0%A1%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C)
http://ru.wikipedia.org/wiki/%D0%94%D1%80%D1%83%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B6_(%D1%80%D0%B5%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BF%D1%8F%D1%82%D1%8C_(%D1%80%D0%B5%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%82%D0%B5%D1%80%D0%B5%D0%B2_(%D1%80%D0%B5%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%98%D1%80%D0%BF%D0%B5%D0%BD%D1%8C_(%D1%80%D0%B5%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%81%D0%BD%D0%B0_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%94%D0%BD%D0%B5%D0%BF%D1%80%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D1%83%D0%B1%D0%B5%D0%B6_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%94%D0%BD%D0%B5%D0%BF%D1%80%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%8C
http://ru.wikipedia.org/w/index.php?title=%D0%A1%D1%83%D0%BF%D0%BE%D0%B9&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D0%B0_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%94%D0%BD%D0%B5%D0%BF%D1%80%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A2%D1%8F%D1%81%D0%BC%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%9F%D1%81%D1%91%D0%BB
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%80%D1%81%D0%BA%D0%BB%D0%B0_(%D1%80%D0%B5%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B5%D0%BB%D1%8C_(%D1%80%D0%B5%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D0%B0_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%94%D0%BD%D0%B5%D0%BF%D1%80%D0%B0)
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%BA%D0%B0_(%D1%80%D0%B5%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0%D0%B2%D0%BB%D1%83%D0%BA
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B3%D1%83%D0%BB%D0%B5%D1%86_(%D1%80%D0%B5%D0%BA%D0%B0)
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ɺʝʣʠʢʦʣʝʧʥʘʷ ʧʨʠʨʦʜʘ, ʦʙʠʣʠʝ ʟʚʝʨʝʡ ʚ ʣʝʩʘʭ, ʨʳʙʳ ʚ ʨʝʢʝ, ʧʣʦʜʦʨʦʜʥʳʝ 

ʧʦʯʚʳ ʧʨʠʚʣʝʢʘʣʠ ʩʶʜʘ ʢʦʯʝʚʳʝ ʧʣʝʤʝʥʘ ʠʟ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ɽʚʨʦʧʳ ʠ ɸʟʠʠ. ʄʥʦʛʠʝ 

ʦʩʪʘʚʘʣʠʩʴ ʥʘ ʝʛʦ ʙʝʨʝʛʘʭ, ʬʦʨʤʠʨʫʷ ʫʥʠʢʘʣʴʥʳʡ ʠ ʩʚʦʝʦʙʨʘʟʥʳʡ ʵʪʥʦʩ. 

ɺ VIII - IX ʚʝʢʘʭ ʥ.ʵ. ʥʘ ʟʝʤʣʷʭ ʚʦʢʨʫʛ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ɼʥʝʧʨʘ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ 

ʷʜʨʦ ɼʨʝʚʥʝʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ (ʙʫʜʫʱʝʡ ʂʠʝʚʩʢʦʡ ʈʫʩʠ) ʩʦ ʩʪʦʣʠʮʝʡ ʛʦʨʦʜʦʤ 

ʂʠʝʚʦʤ ʠ ʪʘʢʠʤʠ ʢʨʫʧʥʳʤʠ ʛʦʨʦʜʘʤʠ, ʢʘʢ ʉʤʦʣʝʥʩʢ, ʏʝʨʥʠʛʦʚ, ʇʝʨʝʷʩʣʘʚʣʴ, 

ɺʳʰʛʦʨʦʜ ʠ ʜʨ. 

ɺ XVI ʚʝʢʝ ʥ.ʵ. ʚ ʠʟʣʫʯʠʥʝ ʥʠʞʥʝʛʦ ɼʥʝʧʨʘ (ʨʘʡʦʥ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛ. ʅʠʢʦʧʦʣʷ) 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʙʘʟʘ ʫʢʨʘʠʥʩʢʦʛʦ ʢʘʟʘʯʝʩʪʚʘ ð ɿʘʧʦʨʦʞʩʢʘʷ ʉʝʯʴ, ʩʣʫʞʠʚʰʘʷ 

ʙʫʬʝʨʦʤ ʤʝʞʜʫ ʩʪʝʧʥʳʤʠ ʢʦʯʝʚʥʠʢʘʤʠ ʠ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʤʠ ʩʣʘʚʷʥʩʢʠʤʠ ʨʘʡʦʥʘʤʠ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ ʥʦʚʦʤʫ ʵʪʘʧʫ ʨʘʟʚʠʪʠʷ ʧʦʩʝʣʝʥʠʡ ʠ ʛʦʨʦʜʦʚ ʥʘ 

ʙʝʨʝʛʘʭ ɼʥʝʧʨʘ.  

ɼʥʝʧʨ ʩʪʘʣ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʟʥʘʤʝʥʠʪʦʛʦ ʪʦʨʛʦʚʦʛʦ ʧʫʪʠ çʀʟ ʚʘʨʷʛ ʚ ʛʨʝʢʠè: ʠʟ 

ʉʢʘʥʜʠʥʘʚʠʠ ʯʝʨʝʟ ʇʨʠʙʘʣʪʠʢʫ ʠ ɺʦʩʪʦʯʥʫʶ ɽʚʨʦʧʫ ʚ ɺʠʟʘʥʪʠʶ. ʕʪʠʤ ʞʝ ʧʫʪʸʤ 

ʧʦʣʴʟʦʚʘʣʠʩʴ ʠ ʢʫʧʮʳ ʂʠʝʚʩʢʦʡ ʈʫʩʠ ʜʣʷ ʪʦʨʛʦʚʣʠ ʩ ʂʦʥʩʪʘʥʪʠʥʦʧʦʣʝʤ ʠ ʩʦ 

ʉʢʘʥʜʠʥʘʚʠʝʡ. 

ʇʨʠʤʝʨʥʦ ʚ ʪʝʯʝʥʠʝ VIII ï XVII ʚʝʢʦʚ ʥ.ʵ. ʥʘ ʙʝʨʝʛʘʭ ɼʥʝʧʨʘ ʫʞʝ ʩʣʦʞʠʣʩʷ 

ʦʧʨʝʜʝʣʸʥʥʳʡ, ʫʩʪʦʡʯʠʚʳʡ ʧʨʠʨʦʜʥʦ-ʩʦʮʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ. ɺ ʛʦʨʦʜʘʭ ʨʘʟʚʠʚʘʣʠʩʴ 

ʨʘʟʣʠʯʥʳʝ ʨʝʤʸʩʣʘ, ʪʦʨʛʦʚʣʷ, ʚ ʩʸʣʘʭ ʥʘʪʫʨʘʣʴʥʦʝ (ʙʝʟ ʧʝʩʪʠʮʠʜʦʚ, 

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʡ ʪʝʭʥʠʢʠ) ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ (ʟʝʨʥʦʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ), ʨʳʙʦʣʦʚʩʪʚʦ. ʇʦʯʚʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʪʦʱʘʣʠʩʴ, ʠʭ ʙʦʥʠʪʝʪ ʙʳʣ 

ʥʘʠʚʳʩʰʠʤ ʚ ɽʚʨʦʧʝ. 

ɺ ʛʦʨʦʜʘʭ ʨʘʟʚʠʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʨʝʤʸʩʣʘ, ʪʦʨʛʦʚʣʷ, ʚ ʩʸʣʘʭ ʥʘʪʫʨʘʣʴʥʦʝ (ʙʝʟ 

ʧʝʩʪʠʮʠʜʦʚ, ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʡ ʪʝʭʥʠʢʠ) ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ (ʟʝʨʥʦʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ), ʨʳʙʦʣʦʚʩʪʚʦ. ʇʦʯʚʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʪʦʱʘʣʠʩʴ, ʠʭ ʙʦʥʠʪʝʪ ʙʳʣ 

ʥʘʠʚʳʩʰʠʤ ʚ ɽʚʨʦʧʝ.   

ʇʦʩʤʦʪʨʠʤ ʥʘ ʵʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʘ.  

ʆʪʭʦʜʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʣ ʩʦʮʠʫʤ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʥʝ ʩʦʜʝʨʞʘʣʠ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ, 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʢʠʩʣʦʪ, ʩʦʣʝʡ, ʪʝʭʥʦʛʝʥʥʦʡ ʦʨʛʘʥʠʢʠ.  ɺʩʝʛʦ ʪʦʛʦ, 

ʯʪʦ ʯʫʞʝʨʦʜʥʦ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʥʝ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴʩʷ ʚ ʧʠʱʝʚʳʝ 

ʮʝʧʠ ʙʠʦʮʝʥʦʟʘ. ʆʪʭʦʜʳ ʩʦʮʠʫʤʘ ʩʦʩʪʦʷʣʠ, ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʧʨʠʨʦʜʥʦʡ ʦʨʛʘʥʠʢʠ. 

ʇʦʧʘʜʘʷ ʚ ʧʦʯʚʫ ʠʣʠ ʚ ʚʦʜʫ, ʦʥʠ ʣʝʛʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʥʩʫʤʝʥʪʘʤʠ ʠ ʨʝʜʫʮʝʥʪʘʤʠ, 

ʘ ʧʨʦʜʫʢʪʳ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʚʢʣʶʯʘʣʠʩʴ ʚ ʮʝʧʦʯʢʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ 

ʚ ʧʨʠʨʦʜʝ, ʢʘʢ ʚ ʧʦʯʚʘʭ, ʪʘʢ ʠ ʚ ʚʦʜʦʸʤʘʭ. ʉʣʦʞʠʣʩʷ ʫʩʪʦʡʯʠʚʳʡ ʘʥʪʨʦʧʦʙʠʦʛʝʦʮʝʥʦʟ, 

http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%BE%D1%80%D0%BE%D0%B6%D1%81%D0%BA%D0%BE%D0%B5_%D0%BA%D0%B0%D0%B7%D0%B0%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%BE%D1%80%D0%BE%D0%B6%D1%81%D0%BA%D0%B0%D1%8F_%D0%A1%D0%B5%D1%87%D1%8C
http://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%BF%D1%86%D1%8B
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ʚ ʢʦʪʦʨʦʡ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʝ ʥʘʥʦʩʠʣʘ ʚʨʝʜʘ ʙʠʦʛʝʦʮʝʥʦʪʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ. 

ʅʦ ʚʦʪ ʥʘʩʪʫʧʠʣ XVIII ʚʝʢ. ʅʘʯʘʣʩʷ ʧʨʦʮʝʩʩ ʥʘʨʘʩʪʘʶʱʝʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ, 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ. ɹʦʛʘʪʝʡʰʠʝ ʙʦʛʘʪʩʪʚʘ ʥʝʜʨ ʥʘ ʙʝʨʝʛʘʭ ɼʥʝʧʨʘ, 

ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʨʘʟʚʠʪʠʝ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʥʘʯʘʣʘ ʥʝʨʫʜʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʘ ʟʘʪʝʤ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʨʫʜ. ɺ 80-ʝ ʛʦʜʳ XIX ʚʝʢʘ ʥʘʯʘʣʦʩʴ ʨʘʟʚʠʪʠʝ 

ʂʨʠʚʦʨʦʞʩʢʦʛʦ ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʘ ʚʩʣʝʜ ʟʘ ʥʠʤ, ʩ ʥʘʨʘʩʪʘʶʱʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ, ʭʠʤʠʯʝʩʢʦʡ, ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʕʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʪʨʝʙʦʚʘʣʠ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʠ 

ʩʪʨʦʠʣʠʩʴ ʦʥʠ ʥʘ ʙʝʨʝʛʘʭ ɼʥʝʧʨʘ ʩ ʤʦʱʥʳʤʠ ʚʦʜʦʟʘʙʦʨʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ. 

ɺʦʟʨʦʩʣʦ ʟʥʘʯʝʥʠʝ ɼʥʝʧʨʘ ʠ ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʦʡ ʘʨʪʝʨʠʠ, ʘ ʚ ʛʦʨʦʜʘʭ ʩʪʘʣʠ ʩʪʨʦʠʪʴʩʷ 

ʛʨʫʟʦʚʳʝ ʠ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʦʨʪʳ ʠ ʧʦʨʪʦʚʳʝ ʩʦʦʨʫʞʝʥʠʷ 

ɺʩʸ ʙʦʣʴʰʝ ʚʦʜʳ ʪʨʝʙʦʚʘʣʠ ʚʩʸ ʙʦʣʴʰʝ ʨʘʟʨʘʩʪʘʶʱʠʝʩʷ ʛʦʨʦʜʘ ʠ ʧʦʩʸʣʢʠ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʚʩʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʛʦʨʦʜʘ ʧʨʦʠʟʚʦʜʠʣʠ ʠ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʦʪʭʦʜʦʚ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʥʘ ʙʝʨʝʛʘʭ ɼʥʝʧʨʘ ʠ 

ʤʘʣʳʭ ʨʝʢ ʝʛʦ ʙʘʩʩʝʡʥʘ. 

ʆʜʥʘʢʦ, ɼʥʝʧʨ, ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʙʳʩʪʨʦʤʫ ʪʝʯʝʥʠʶ ʠ ʙʳʩʪʨʦʤʫ ʚʦʜʦʦʙʤʝʥʫ 

ʩʧʨʘʚʣʷʣʩʷ ʩ ʵʪʦʡ ʥʘʨʘʩʪʘʶʱʝʡ ʪʝʭʥʦʛʝʥʥʦʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ɽʛʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ ʢʘʟʘʣʘʩʴ ʙʝʩʢʦʥʝʯʥʦʡ. ɹʠʦʛʝʦʮʝʥʦʟ ɼʥʝʧʨʘ, ʙʣʘʛʦʜʘʨʷ 

ʝʛʦ ʩʣʦʞʥʦʩʪʠ ʠ ʚʠʜʦʚʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ, ʤʥʦʞʝʩʪʚʫ ʜʫʙʣʠʨʫʶʱʠʭ ʪʨʦʬʠʯʝʩʢʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ ʚʩʸ ʝʱʸ ʩʦʭʨʘʥʷʣ ʩʚʦʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ɼʥʝʧʨ ʝʱʸ ʩʦʭʨʘʥʷʣ ʩʚʦʶ ʩʘʤʦʙʳʪʥʦʩʪʴ. ɺʦʪ ʢʘʢ ʧʠʩʘʣ ʦ ɼʥʝʧʨʝ ʚʳʜʘʶʱʠʡʩʷ 

ʫʯʸʥʳʡ-ʠʩʪʦʨʠʢ, ʘʢʘʜʝʤʠʢ ɼ.ʀ. ʗʚʦʨʥʠʮʢʠʡ ʝʱʸ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ: ñɼʥʽʧʨʦ, ʤʦʛʫʪʥʽʡ, 

ʰʠʨʦʢʠʡ, ʧʦʚʥʦʚʦʜʥʠʡ, ʙʘʛʘʪʠʡ ʥʘ ʨʠʙʫ, ɼʥʽʧʨʦ ʟ ʡʦʛʦ ʨʦʟʢʽʰʥʠʤʠ ʟʝʣʝʥʠʤʠ 

ʜʦʣʠʥʘʤʠ, ʥʝʩʭʦʜʠʤʠʤʠ ʧʣʘʚʥʷʤʠ, ʧʦʚʥʠʤʠ ʚʩʷʢʦʛʦ ʧʪʘʩʪʚʘ, ʟʚʽʨʫ ʪʘ ʣʽʩʫò [2]. 

ʅʘʯʘʣʦ ʢʦʥʮʘ  

ɺ ʍʍ ʚʝʢʝ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʛʦʨʦʜʘ 

ʪʨʝʙʫʝʪ ʚʩʸ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ. ʅʫʞʥʳ ʥʦʚʳʝ, ʩʪʘʙʠʣʴʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ.  

ʀ ʚʦʪ, ʚ 20-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʩʦʚʝʪʩʢʦʡ ʈʦʩʩʠʠ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʝʰʝʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʧʣʘʥʘ ɻʆʕʃʈʆ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʣʘʥ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ 

ʈʦʩʩʠʠ. ʇʣʘʥʠʨʦʚʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ ʩʝʪʴ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ɼʥʝʧʨʝ ʠ ɺʦʣʛʝ. 

ʇʝʨʚʦʡ ʩʨʝʜʠ ʥʠʭ ʜʦʣʞʥʘ ʙʳʣʘ ʩʪʘʪʴ ɼʥʝʧʨʦʚʩʢʘʷ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʚ ɿʘʧʦʨʦʞʴʝ. 

ʕʪʠʤ ʧʣʘʥʦʤ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʨʝʰʠʪʴ ʜʚʝ ʛʣʘʚʥʳʝ ʟʘʜʘʯʠ ï ʧʦʣʫʯʠʪʴ ʜʝʰʸʚʫʶ 
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ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠ ʩʜʝʣʘʪʴ ɼʥʝʧʨ ʩʫʜʦʭʦʜʥʳʤ ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ, ʟʘʪʦʧʠʚ 

ɼʥʝʧʨʦʚʩʢʠʝ ʧʦʨʦʛʠ. 

ɼʥʝʧʨʦɻʕʉ ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ 1927-1932 ʛʦʜʘʭ, ʧʦ ʩʫʱʝʩʪʚʫ, ʚʨʫʯʥʫʶ, ʩ ʧʦʤʦʱʴʶ 

ʢʠʨʦʢ, ʪʘʯʝʢ, ʣʦʧʘʪ ʪʨʫʜʦʤ ʪʳʩʷʯ ʩʪʨʦʠʪʝʣʝʡ, ʢʦʪʦʨʳʤʠ ʩʪʘʣʠ, ʚ ʦʩʥʦʚʥʦʤ, ʢʨʝʩʪʴʷʥʝ 

ʙʣʠʟʣʝʞʘʱʠʭ ʜʝʨʝʚʝʥʴ ʠ ʦʙʠʪʘʪʝʣʠ ɻʋʃɸɻʘ. ɺʦ ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ɺʦʡʥʳ, ʚ 1941 ʛʦʜʫ, ʧʣʦʪʠʥʘ ʙʳʣʘ ʯʘʩʪʠʯʥʦ ʚʟʦʨʚʘʥʘ, ʥʦ ʢ 1950 ʛʦʜʫ ʙʳʣʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʘ. 

ʆʜʥʦʛʦ ʥʝ ʤʦʛʣʠ ʧʨʝʜʚʠʜʝʪʴ ʩʦʟʜʘʪʝʣʠ ɻʆʕʃʈʆ, ʯʪʦ ʵʪʦ ʨʝʰʝʥʠʝ ʩʪʘʥʝʪ 

ʥʘʯʘʣʦʤ ʢʦʥʮʘ ɼʥʝʧʨʘ. ɺʝʜʴ ʚʧʝʨʚʳʝ ʥʘʯʘʣʦʩʴ ʘʢʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʯʝʣʦʚʝʢʘ ʚ 

ʩʘʤʫ ʦʩʥʦʚʫ ɼʥʝʧʨʘ ʠ ʝʛʦ ʙʘʩʩʝʡʥʘ - ʚ ʠʭ ʝʩʪʝʩʪʚʝʥʥʫʶ ʛʠʜʨʦʣʦʛʠʶ, ʢʦʪʦʨʘʷ 

ʩʢʣʘʜʳʚʘʣʘʩʴ ʤʠʣʣʠʦʥʳ ʣʝʪ ʠ ʦʙʣʘʜʘʣʘ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʫʞʝ ʙʦʣʝʝ ʩʦʪʝʥ ʪʳʩʷʯ ʣʝʪ.  

ʅʦ, ɼʥʝʧʨʦɻʕʉ ʙʳʣ ʪʦʣʴʢʦ ʥʘʯʘʣʦʤ. 50-ʝ ʠ 60-ʝ ʛʦʜʳ ʥʘʥʝʩʣʠ ɼʥʝʧʨʫ 

ʥʝʧʦʧʨʘʚʠʤʳʝ ʫʜʘʨʳ: ʚ 1950-1956 ʛʦʜʘʭ ʩʪʨʦʠʪʩʷ ʂʘʭʦʚʩʢʘʷ ɻʕʉ, ʚ 1954-1960 ï 

ʂʨʝʤʝʥʯʫʛʩʢʘʷ, ʚ 1956-1964 -ɼʥʝʧʨʦʜʟʝʨʞʠʥʩʢʘʷ, ʚ 1960-1964 ï ʂʠʝʚʩʢʘʷ ʠ, ʥʘʢʦʥʝʮ, 

ʚ 1963-1975 ï ʂʘʥʝʚʩʢʘʷ ɻʕʉ, ʢʦʪʦʨʘʷ ʠ ʟʘʚʝʨʰʠʣʘ ɼʥʝʧʨʦʚʩʢʠʡ ʢʘʩʢʘʜ ʧʣʦʪʠʥ, ʘ 

ʪʦʯʥʝʝ ʫʥʠʯʪʦʞʝʥʠʝ ɼʥʝʧʨʘ, ʢʘʢ ʚʦʜʦʸʤʘ ʨʝʯʥʦʛʦ ʪʠʧʘ. 

ʉʦʟʜʘʥʠʝ ʧʣʦʪʠʥ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʟʘʪʦʧʣʝʥʠʝʤ ʩʦʪʝʥ ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ 

ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ, ʩʪʝʧʥʳʭ, ʠʥʦʛʜʘ ʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ, ʩʦʪʝʥ ʩʸʣ ʠ ʧʦʩʸʣʢʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

ʜʦʙʘʚʠʣʠʩʴ ʧʨʦʮʝʩʩʳ ʙʨʦʞʝʥʠʷ, ʛʥʠʝʥʠʷ ʠ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ 

ʟʘʪʦʧʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʕʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʵʥʜʦʛʝʥʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ɼʥʝʧʨʘ. 

ʂʘʢ ʟʜʝʩʴ ʥʝ ʚʩʧʦʤʥʠʪʴ ʥʘʰʝʛʦ ʟʝʤʣʷʢʘ ʪʘʣʘʥʪʣʠʚʦʛʦ ʧʠʩʘʪʝʣʷ ʆʣʝʩʷ ɻʦʥʯʘʨʘ, 

ʢʦʪʦʨʳʡ ʚ ʩʚʦʸʤ ʩʘʤʦʤ ʟʥʘʤʝʥʠʪʦʤ ʨʦʤʘʥʝ çʉʦʙʦʨè, ʚʳʰʝʜʰʝʤ ʚ ʩʝʨʝʜʠʥʝ 60-ʭ 

ʛʦʜʦʚ ʦ ʂʘʭʦʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ: çé ʪʨʝʥʜʽʣʠ ʥʘ ʚʝʩʴ ʩʚʽʪ ï ʨʫʢʦʪʚʦʨʥʝ ʤʦʨʝ 

ʙʫʜʫʻʤʦ. ɿʙʫʜʫʚʘʣʠ ï ʙʦʣʦʪʦ ʩʤʝʨʜʶʯʝ. ʉʤʝʨʜʠʪʴ ʥʘ ʚʩʶ ʋʢʨʘʾʥʫ, ʣʴʦʪʯʠʢʠ ʣʝʪʷʪʴ ï 

ʥʦʩʠ ʟʘʪʠʢʘʶʪʴè[3]. ʊʘʢ ʦʙʨʘʟʥʦ ʧʠʩʘʪʝʣʴ ʧʦʢʘʟʘʣ ʪʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʣʠ 

ʥʘ ʘʢʚʘʪʦʨʠʷʭ ʟʘʪʦʧʣʝʥʥʳʭ ʟʝʤʝʣʴ.  

ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʙʝʨʝʛʘʭ ɼʥʝʧʨʘ ʩʦʟʜʘʚʘʣʠʩʴ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʥʦʚʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʪʨʦʠʣʠʩʴ ʚʦʜʦʟʘʙʦʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʦʨʦʩʠʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ʠ ʢʘʥʘʣʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʦʡ ʥʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʘʛʨʘʨʥʳʭ ʨʝʛʠʦʥʦʚ 

[4]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʥʘʨʘʩʪʘʣʦ ʪʝʭʥʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ɼʥʝʧʨʘ ʚʩʝʤ 

ʩʧʝʢʪʨʦʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ, ʘʛʨʘʨʥʦʛʦ ʠ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ɼʝʩʷʪʢʠ ʪʳʩʷʯ 
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ʧʨʝʜʧʨʠʷʪʠʡ ʩʙʨʘʩʳʚʘʶʪ ʩʚʦʠ ʟʘʛʨʷʟʥʸʥʥʳʝ ʚʦʜʳ ʚ ɼʥʝʧʨ ʯʝʨʝʟ ʛʦʨʦʜʩʢʠʝ ʣʠʚʥʝʚʳʝ 

ʠ ʢʦʤʤʫʥʘʣʴʥʳʝ ʢʘʥʘʣʠʟʘʮʠʠ ʙʝʟ ʦʯʠʩʪʢʠ. 

ʅʦ, ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʨʫʢʦʚʦʜʷʪ ʛʨʘʤʦʪʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʠ ʨʘʙʦʪʘʶʪ ʛʨʘʤʦʪʥʳʝ 

ʩʧʝʮʠʘʣʠʩʪʳ, ʧʦʯʝʤʫ ʞʝ, ʟʥʘʷ, ʯʪʦ ʦʥʠ ʩʚʦʠʤʠ ʜʝʡʩʪʚʠʷʤʠ - ʩʙʨʦʩʦʤ ʥʝʦʯʠʱʝʥʥʳʭ, 

ʟʘʛʨʷʟʥʸʥʥʳʭ ʩʪʦʢʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʜʘʤʙ ʥʘ ʧʨʠʪʦʢʘʭ 

ɼʥʝʧʨʘ, ʤʝʜʣʝʥʥʦ ʠ ʚʝʨʥʦ ʫʥʠʯʪʦʞʘʶʪ ɼʥʝʧʨ, ʧʨʦʜʦʣʞʘʶʪ ʵʪʦ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʦʩʪʘʚʣʷʷ ʧʦʪʦʤʢʘʤ ʚʤʝʩʪʦ ʤʦʛʫʯʝʛʦ, ʢʨʘʩʠʚʦʛʦ ɼʥʝʧʨʘ ʛʨʷʟʥʳʝ ʦʟʸʨʘ ʠ ʙʦʣʦʪʘ. ʕʪʦ 

ʷʨʢʠʡ ʧʨʠʤʝʨ ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʠʩʩʦʥʘʥʩʘ, ʢʦʛʜʘ ʠʟ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʨʝʰʝʥʠʡ 

ʚʳʙʠʨʘʝʪʩʷ ʥʘʠʭʫʜʰʝʝ [5], [6]. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʠ ʦʜʠʥ ʠʟ ʩʦʪʝʥ ʛʦʨʦʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʙʝʨʝʛʘʭ ɼʥʝʧʨʘ ʠ ʨʝʢ 

ʝʛʦ ʙʘʩʩʝʡʥʘ ʥʝ ʠʤʝʶʪ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʣʠʚʥʝʚʳʭ ʩʪʦʢʦʚ, ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʚ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ, ʘ ʢʘʯʝʩʪʚʦ ʦʯʠʩʪʢʠ ʛʦʨʦʜʩʢʠʭ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʩʪʦʢʦʚ, ʠʟ-ʟʘ ʧʝʨʝʛʨʫʟʢʠ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɼʥʝʧʨ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʝʨʝʩʪʘʣ ʙʳʪʴ ʧʨʠʨʦʜʥʳʤ ʨʝʯʥʳʤ ʚʦʜʦʸʤʦʤ, ʘ 

ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʨʫʢʦʪʚʦʨʥʳʡ ʵʣʝʤʝʥʪ ʪʝʭʥʦʛʝʥʥʦʡ ʩʦʮʠʦʩʠʩʪʝʤʳ, ʩʪʘʣ ʧʨʠʸʤʥʠʢʦʤ 

ʚʩʝʭ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʟʘʛʨʷʟʥʸʥʥʳʭ ʩʙʨʦʩʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʩʪʦʢʦʚ ʩ 

ʟʘʛʨʷʟʥʸʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʦʚ ʠ ʩʝʣʴʭʦʟʫʛʦʜʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ 50-ʛʦ ʧʦ 75 ʛʦʜ, ʩ ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʨʘʢʪʠʯʝʩʢʠ, 

ʤʛʥʦʚʝʥʥʦ, ɼʥʝʧʨ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʠʜʨʦʣʦʛʠʠ, ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʪʠʧ 

ʚʦʜʦʸʤʘ: ʢʘʩʢʘʜ ʚʦʜʦʭʨʘʥʠʣʠʱ ʦʟʸʨʥʦʛʦ ʪʠʧʘ ʩ ʦʯʝʥʴ ʤʝʜʣʝʥʥʳʤ ʚʦʜʦʦʙʤʝʥʦʤ.  

ɸ ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʨʝʢʠ ʙʘʩʩʝʡʥʘ ɼʥʝʧʨʘ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʥʠʤʠ? ɹʘʩʩʝʡʥ 

ɼʥʝʧʨʘ ʵʪʦ ʝʜʠʥʳʡ, ʥʝʨʘʟʨʳʚʥʳʡ ʢʦʤʧʣʝʢʩ ʩʨʝʜʥʠʭ ʨʝʢ, ʪʳʩʷʯ ʤʘʣʳʭ ʨʝʢ, ʨʫʯʴʸʚ, 

ʨʦʜʥʠʢʦʚ, ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ, ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ. ɺʝʢʘʤʠ ʩʢʣʘʜʳʚʘʣʠʩʴ ʝʛʦ 

ʩʣʦʞʥʝʡʰʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʠ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤʳ. ʀ ʚʦʪ, ʚ ʦʜʥʦʯʘʩʴʝ ʵʪʠ ʨʝʞʠʤʳ ʙʳʣʠ ʨʘʟʨʫʰʝʥʳ. 

 ɺʦʜʦʭʨʘʥʠʣʠʱʘ ʩʦʟʜʘʣʠ ʧʦʜʧʦʨ ʩʪʦʢʘ ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ ʨʝʢ, ʥʘʯʘʣʦʩʴ ʠʭ 

ʠʥʪʝʥʩʠʚʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʟʘʠʣʝʥʠʝ, ʟʘʨʘʩʪʘʥʠʝ ʚʳʩʰʝʡ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, 

ʧʝʨʝʩʳʭʘʥʠʝ. ʊʳʩʷʯʠ ʤʘʣʳʭ ʨʝʢ ʚ ʙʘʩʩʝʡʥʝ ɼʥʝʧʨʘ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦ 

ʧʝʨʝʩʪʘʣʠ ʩʫʱʝʩʪʚʦʚʘʪʴ. ʆʥʠ ʧʝʨʝʩʪʘʣʠ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʜʣʷ 

ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ. ʕʪʦ ʚʳʟʚʘʣʦ ʧʦʜʪʦʧʣʝʥʠʝ ʠ ʦʩʦʣʦʥʮʝʚʘʥʠʝ ʪʳʩʷʯʠ ʛʝʢʪʘʨʦʚ 

ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʧʦʜʪʦʧʣʝʥʠʝ ʪʳʩʷʯ ʧʦʩʸʣʢʦʚ ʠ ʤʘʣʳʭ ʛʦʨʦʜʦʚ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʚʩʸ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʝʝ.  

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ (ʠʥʪʝʥʩʠʚʥʦʝ 

ʪʝʭʥʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ) ʨʝʞʠʤʦʚ ɼʥʝʧʨʘ ʠ ʝʛʦ ʙʘʩʩʝʡʥʘ ʧʨʠʚʝʣʦ ʢ ʩʪʦʣʴ ʞʝ 
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ʩʪʨʝʤʠʪʝʣʴʥʦʤʫ, ʨʘʟʨʫʰʝʥʠʶ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʛʦʩʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʙʠʦʛʝʦʮʝʥʦʟʘ. 

ʉʦʪʥʠ ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ɼʥʝʧʨʘ ʠ ʤʘʣʳʭ ʨʝʢ, ʚ ʦʩʥʦʚʥʦʤ ʧʝʨʚʳʭ ʠ ʚʪʦʨʳʭ 

ʟʚʝʥʴʝʚ ʚ ʪʨʦʬʠʯʝʩʢʠʭ ʮʝʧʦʯʢʘʭ, ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʣʠ. ɺʝʜʴ ʠʤʝʥʥʦ ʦʥʠ ï 

ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʧʨʦʩʪʝʡʰʠʝ ʠ ʚʦʜʦʨʦʩʣʠ, ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ, ʣʠʯʠʥʢʠ 

ʤʦʣʣʶʩʢʦʚ, ʥʘʩʝʢʦʤʳʭ, ʟʝʤʥʦʚʦʜʥʳʭ, ʨʳʙ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʜʝʡʩʪʚʠʶ 

ʪʦʢʩʠʯʥʳʭ ʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʩʙʨʘʩʳʚʘʝʤʳʭ ʚ ʚʦʜʫ. ɼʘʞʝ, ʝʩʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʵʪʠʭ ʚʝʱʝʩʪʚ ʥʝ ʧʨʝʚʳʰʘʶʪ ʇɼʂ.  

ɽʱʸ ʚ 30-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠʟʚʝʩʪʥʳʡ ʪʦʢʩʠʢʦʣʦʛ ʊʘʫʩʦʥ ʦʪʤʝʯʘʣ, ʯʪʦ 

ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʠʦʮʝʥʟʦʚ ʥʝ ʩʪʦʣʴ ʦʧʘʩʥʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ 

ʩʠʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʩʢʦʣʴ ʩʣʘʙʦʝ, ʥʦ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʪʦʢʩʠʯʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

ʄʳ ʞʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 60 ʣʝʪ ʠʤʝʝʤ ʥʘ ɼʥʝʧʨʝ ʠ ʨʝʢʘʭ ʝʛʦ ʙʘʩʩʝʡʥʘ ʧʦʩʪʦʷʥʥʦʝ, 

ʥʘʨʘʩʪʘʶʱʝʝ ʩʠʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʦʧʘʩʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʆʪʩʫʪʩʪʚʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʪʦʢʘ ʠ ʩʣʘʙʳʡ ʚʦʜʦʦʙʤʝʥ ʧʨʠʚʦʜʷʪ ʚ ʞʘʨʢʦʝ ʚʨʝʤʷ 

ʛʦʜʘ ʢ ʤʘʩʩʦʚʦʤʫ ʨʘʟʨʘʩʪʘʥʠʶ ʩʠʥʝʟʝʣʸʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ çʮʚʝʪʝʥʠʶ 

ʚʦʜʳè, ʠʭ ʤʘʩʩʦʚʦʤʫ ʨʘʟʣʦʞʝʥʠʶ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʜʝʬʠʮʠʪʦʤ 

ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʣʦʪʠʥʳ ʧʝʨʝʢʨʳʣʠ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʨʳʙ ʚ ʘʢʚʘʪʦʨʠʠ 

ɼʥʝʧʨʘ, ʘ ʪʫʨʙʠʥʳ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʩʪʘʣʠ ʤʝʩʪʦʤ ʝʞʝʛʦʜʥʦʡ ʛʠʙʝʣʠ ʤʠʣʣʠʘʨʜʦʚ 

ʤʘʣʴʢʦʚ ʠ ʩʝʛʦʣʝʪʦʢ ʤʥʦʛʠʭ ʚʠʜʦʚ ʨʳʙ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʢʨʫʧʥʳʝ ʷʯʝʡʢʠ 

ʟʘʛʨʘʜʠʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ɼʥʝʧʨʘ ʟʘ ʵʪʠ ʛʦʜʳ ʫʤʝʥʴʰʠʣʘʩʴ ʚ ʩʦʪʥʠ 

ʨʘʟ. ɼʥʝʧʨ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʪʝʨʷʝʪ ʩʚʦʸ ʟʥʘʯʝʥʠʝ, ʢʘʢ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʚʦʜʦʸʤ.  

ɼʦ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚ ɼʥʝʧʨʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʙʦʣʝʝ 60 ʚʠʜʦʚ ʨʳʙ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 40 ʚʠʜʦʚ, ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ɼʥʝʧʨʘ 

ʩʦʩʪʘʚʣʷʣʘ ʙʦʣʝʝ 100 ʪʠʩ ʪʦʥʥ ʚ ʛʦʜ. ʇʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ ʪʘʢʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ 

ʚʠʜʳ, ʢʘʢ ʘʟʦʚʦ-ʯʝʨʥʦʤʦʨʩʢʠʡ ʦʩʸʪʨ, ʙʝʣʫʛʘ, ʨʳʙʝʮ, ʩʠʥʝʮ ʠ ʜʨʫʛʠʝ. ʀʭ ʟʘʤʝʩʪʠʣʠ 

ʤʘʣʦʮʝʥʥʳʝ ʠ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʝ ʚʠʜʳ ï ʙʳʯʢʠ, ʪʶʣʴʢʘ ʠ ʜʨ.  

ʊʘʢ ʞʝ ʠʟʤʝʥʠʣʘʩʴ ʠ ʢʦʨʤʦʚʘʷ ʙʘʟʘ ɼʥʝʧʨʘ - ʫʤʝʥʴʰʠʣʦʩʴ ʚʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʦʩʪʝʡʰʠʭ, ʤʝʣʢʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʯʝʨʚʝʡ, ʤʦʣʣʶʩʢʦʚ. 

ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʦʪʥʶʜʴ ʥʝ ʟʘʢʦʥʯʠʣʠʩʴ. ʆʥʠ ʧʨʠʦʙʨʝʣʠ ʦʧʨʝʜʝʣʸʥʥʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ - ʚ ʦʟʸʨʥʦʤ ʪʠʧʝ ʢʘʩʢʘʜʘ ʚʦʜʦʭʨʘʥʠʣʠʱ ɼʥʝʧʨʘ ʩʪʘʣʠ ʥʘʙʣʶʜʘʪʴʩʷ 
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ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʟʘʙʦʣʘʯʠʚʘʥʠʷ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʤʘʣʳʭ ʠ 

ʩʨʝʜʥʠʭ ʨʝʢʘʭ ʙʘʩʩʝʡʥʘ ʠ ʚ ʟʘʩʪʦʡʥʳʭ ʟʦʥʘʭ ʥʘ ɼʥʝʧʨʝ. 

ɽʩʣʠ ʥʝ ʧʨʠʥʷʪʴ ʢʘʨʜʠʥʘʣʴʥʳʭ ʤʝʨ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ, ʪʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ 

ʩʦʪʝʥ, ʘ ʤʦʞʝʪ ʠ ʜʝʩʷʪʢʦʚ ʣʝʪ ɼʥʝʧʨ ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʢʘʩʢʘʜ 

ʩʠʣʴʥʦʟʘʙʦʣʦʯʝʥʥʳʭ ʚʦʜʦʸʤʦʚ, ʘ ʨʝʢʠ ʝʛʦ ʙʘʩʩʝʡʥʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʥʫʪ. ɺʩʸ ʵʪʦ 

ʧʨʠʚʝʜʸʪ ʢ ʦʛʨʦʤʥʦʤʫ ʜʝʬʠʮʠʪʫ ʚʦʜʳ ʥʘ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ ʠ, ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʢ ʧʨʦʮʝʩʩʘʤ ʦʧʫʩʪʳʥʠʚʘʥʠʷ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ ʥʘʨʘʩʪʘʶʱʝʝ ʛʣʦʙʘʣʴʥʦʝ 

ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ 

ʇʦʚʝʨʴʪʝ, ʷ ʥʝ ʩʛʫʱʘʶ ʢʨʘʩʢʠ, ʷ ʦʧʠʨʘʶʩʴ ʥʘ ʬʘʢʪʳ ʠ ʪʝʥʜʝʥʮʠʠ. 

ɹʫʜʫʱʝʝ 

ʉʪʦʣʴ ʤʨʘʯʥʘʷ ʢʘʨʪʠʥʘ ʩʦʩʪʦʷʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ɼʥʝʧʨʘ ʠ ʝʛʦ ʙʘʩʩʝʡʥʘ 

ʪʨʝʙʫʝʪ, ʝʩʪʝʩʪʚʝʥʥʦ, ʠ ʦʪʚʝʪʘ ʥʘ ʜʚʘ ʠʟʚʝʯʥʳʭ ʚʦʧʨʦʩʘ ʨʫʩʩʢʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ: çʂʪʦ 

ʚʠʥʦʚʘʪ?è ʠ çʏʪʦ ʜʝʣʘʪʴ?è. 

ʅʘ ʧʝʨʚʳʡ ʚʦʧʨʦʩ ʦʪʚʝʪʠʪʴ ʣʝʛʢʦ ï ʚʠʥʦʚʘʪʳ ʤʳ ʚʩʝ. ʅʘʰʠ ʦʪʮʳ ʠ ʜʝʜʳ, ʫʯʸʥʳʝ 

ʠ ʩʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʩʤʦʛʣʠ ʩʜʝʣʘʪʴ ʜʦʩʪʦʚʝʨʥʳʡ ʧʨʦʛʥʦʟ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʦʪʠʥ ʥʘ ɼʥʝʧʨʝ, ʠ ʨʫʢʦʚʦʜʠʪʝʣʠ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʧʨʠʥʷʚʰʠʝ ʩʪʦʣʴ ʛʫʙʠʪʝʣʴʥʳʝ ʜʣʷ ɼʥʝʧʨʘ ʨʝʰʝʥʠʷ, ʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ ʠ 

ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʦʝʢʪʠʨʫʶʱʠʝ ʠ ʩʪʨʦʠʚʰʠʝ ʠʭ ʙʝʟ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʠ ʘʨʭʠʪʝʢʪʦʨʳ ʠ ʩʪʨʦʠʪʝʣʠ ʛʦʨʦʜʦʚ, ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʣʠʚʥʝʚʳʭ ʩʪʦʢʦʚ ʠ ʜʦʩʪʘʪʦʯʥʫʶ ʤʦʱʥʦʩʪʴ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʢʦʤʤʫʥʘʣʴʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʠ ʚʩʝ ʤʳ, ʦʙʱʝʩʪʚʦ, ʨʘʚʥʦʜʫʰʥʦ 

ʚʟʠʨʘʶʱʝʝ, ʥʘ ʤʝʪʦʜʠʯʝʩʢʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʥʘʰʝʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ ï ɼʥʝʧʨʘ 

ʠ ʝʛʦ ʙʘʩʩʝʡʥʘ [7].  

ʅʘ ʚʪʦʨʦʡ ʚʦʧʨʦʩ ʦʪʚʝʪʠʪʴ ʩʣʦʞʥʝʝ. ɹʝʟʫʩʣʦʚʥʦ, ʥʠ ʚ ʙʣʠʞʘʡʰʝʤ, ʥʠ ʚ 

ʦʪʜʘʣʸʥʥʦʤ ʙʫʜʫʱʝʤ ʟʘ 50 - 200 ʣʝʪ, ʤʳ ʥʝ ʩʤʦʞʝʤ ʚʝʨʥʫʪʴ ɼʥʝʧʨʫ ʠ ʝʛʦ ʙʘʩʩʝʡʥʫ 

ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ.  

ʅʦ, ʦʙʣʝʛʯʠʪʴ ʝʛʦ ʫʯʘʩʪʴ, ʟʘʤʝʜʣʠʪʴ ʝʛʦ ʛʠʙʝʣʴ, ʘ, ʤʦʞʝʪ ʙʳʪʴ, ʧʨʝʚʨʘʪʠʪʴ ʝʛʦ 

ʚ ʯʠʩʪʳʡ ʚʦʜʦʸʤ ʩ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʦʜʜʝʨʞʠʚʘʝʤʳʤ ʩʪʦʢʦʤ, ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʯʥʦʛʦ ʨʝʞʠʤʘ ʚʦʜʦʦʙʤʝʥʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ - ʚʦʟʤʦʞʥʦ ʠ ʧʨʠ ʞʠʟʥʠ 

ʥʳʥʝʰʥʝʛʦ ʧʦʢʦʣʝʥʠʷ{8]. 

ɼʣʷ ʵʪʦʛʦ ʥʘʜʦ ʨʘʟʨʘʙʦʪʘʪʴ, ʧʨʠʥʷʪʴ ʠ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʪʴ ʇʨʦʛʨʘʤʤʫ 

ʚʦʟʨʦʞʜʝʥʠʷ ɼʥʝʧʨʘ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʥʝʤʝʜʣʝʥʥʳʭ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʤʝʨ ʩ ʚʳʧʦʣʥʝʥʠʝʤ 

ʚ 2-3 ʛʦʜʘ, ʩʨʝʜʥʝʩʨʦʯʥʳʭ ʤʝʨ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʚ 5-15 ʣʝʪ ʠ, ʥʘʢʦʥʝʮ, ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʤʝʨʳ ʥʘ 30-50 ʣʝʪ, ʢʦʥʝʯʥʳʤ ʠʪʦʛʦʤ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʣʠʢʚʠʜʘʮʠʷ ʚʩʝʭ ʧʣʦʪʠʥ ʥʘ ɼʥʝʧʨʝ 
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ʠ ʚ ʤʘʣʳʭ ʨʝʢʘʭ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʞʥʝʛʦ ʨʫʩʣʘ ɼʥʝʧʨʘ ʩ ʝʛʦ ʧʦʨʦʛʘʤʠ ʠ 

ʧʝʨʝʢʘʪʘʤʠ, ʯʪʦ ʚʳʟʦʚʝʪ ʠ ʦʙʨʘʪʥʫʶ ʩʫʢʮʝʩʩʠʶ ʛʠʜʨʦʙʠʦʛʝʦʮʝʥʦʟʘ.  

ɺʦʟʨʘʞʝʥʠʷ ʧʨʦʪʠʚʥʠʢʦʚ ʵʪʦʡ ʠʜʝʠ ʥʝ ʚʳʜʝʨʞʠʚʘʶʪ ʢʨʠʪʠʢʠ, ʪʘʢ, ʬʠʥʘʥʩʦʚʳʡ 

SWOT- ʘʥʘʣʠʟ ʧʦʟʠʪʠʚʥʳʭ ʠ ʥʝʛʘʪʠʚʥʳʭ ʘʩʧʝʢʪʦʚ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ ɼʥʝʧʨʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʟʠʪʠʚʥʳʝ ʘʩʧʝʢʪʳ ʩʦʩʪʘʚʣʷʶʪ 7,9 ʤʣʨʜ ʛʨʠʚʝʥ, ʘ ʥʝʛʘʪʠʚʥʳʝ ʦʪ 24-

ʭ ʜʦ 64 ʤʣʨʜ ʛʨʠʚʝʥ [1].  

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚʩʝʛʦ ʢʘʩʢʘʜʘ ɼʥʝʧʨʘ 

ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 2-ʭ ʧʨʦʮʝʥʪʦʚ ʚ ʦʙʱʝʤ ʵʥʝʨʛʦʙʘʣʘʥʩʝ ʩʪʨʘʥʳ, ʘ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ 

ʨʘʟʚʠʪʠʠ ʚʝʪʨʦʚʦʡ ʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʙʦʣʴʰʘʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʚʦʦʙʱʝ ʪʝʨʷʝʪ 

ʩʤʳʩʣ. 

ʋʞʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɼʥʝʧʨ, ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʘʷ ʘʨʪʝʨʠʷ, ʧʦʪʝʨʷʣ ʩʚʦʸ 

ʟʥʘʯʝʥʠʝ, ʥʝ ʚʳʜʝʨʞʘʚ ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. 

ʇʨʠ ʤʘʩʩʦʚʦʤ ʟʘʢʨʳʪʠʠ ʢʨʫʧʥʳʭ ʵʥʝʨʛʦʧʦʪʨʝʙʣʷʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʦʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʠ ʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʇʝʨʝʥʦʩ ʧʦʨʪʦʚ ʠ ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ 200-500 ʤ ʢ ʙʝʨʝʛʘʤ ɼʥʝʧʨʘ 

ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʛʦ ʨʫʩʣʘ, ʵʪʦ ʪʦʞʝ ʥʝ ʧʨʦʙʣʝʤʘ. ɺʦʧʨʦʩ ʪʦʣʴʢʦ ʚ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ. 

ʆʩʚʦʙʦʜʠʚʰʠʝʩʷ, ʨʘʥʝʝ ʟʘʪʦʧʣʝʥʥʳʝ, ʪʝʨʨʠʪʦʨʠʠ ʟʘ ʜʚʘ ʪʨʠ ʛʦʜʘ ʧʨʝʚʨʘʪʷʪʩʷ 

ʚ ʧʨʝʢʨʘʩʥʳʝ ʣʫʛʘ, ʪʘʢ ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠʣʳ ʷʚʣʷʶʪʩʷ ʧʨʝʢʨʘʩʥʳʤ ʫʜʦʙʨʝʥʠʝʤ. ʆʙ 

ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʩʣʝ ʚʟʨʳʚʦʚ ɼʥʝʧʨʦɻʕʉʘ 

ʚ ʧʝʨʠʦʜ ɺʝʣʠʢʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ. 

ɺ ʥʝʜʘʣʸʢʦʤ ʙʫʜʫʱʝʤ, ʯʝʨʝʟ ʠ 100-200 ʣʝʪ, ʢʦʛʜʘ ʥʘʰʠ ʙʦʣʝʝ 

ʵʢʦʣʦʛʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʦʪʦʤʢʠ ʚʝʨʥʫʪ ɼʥʝʧʨ ʚ ʝʛʦ ʥʘʩʪʦʷʱʝʝ, ʝʩʪʝʩʪʚʝʥʥʦʝ ʨʫʩʣʦ 

ʠ ʚʥʦʚʴ ʟʘʙʫʨʣʷʪ, ʟʘʛʨʝʤʷʪ ʝʛʦ ʚʝʣʠʢʦʣʝʧʥʳʝ ʧʦʨʦʛʠ, ʦʥ ʚʥʦʚʴ ʩʪʘʥʝʪ ʞʝʤʯʫʞʠʥʦʡ 

ʤʠʨʦʚʦʛʦ ʚʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ. 
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ʋɼʂ 504.064.3 

 

ʖʨʯʝʥʢʦ ɸ. ɯ.,  

ʇʦʣʦʟʝʥʮʝʚʘ ɺ. ʆ.,  

ɺʝʣʠʯʢʦ ɻ. ʄ.,  

ɸʩʽʥ ɺ. ɯ. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤè, ʤ. ʍʘʨʢʽʚ 

 

ʇʈʆɹʃɽʄʀ ʆʎɯʅʂʀ ʅɸɼʍʆɼɾɽʅʅʗ ɹɯʆɻɽʅʅʀʍ ɽʃɽʄɽʅʊɯɺ ʊɸ 

ʇɽʉʊʀʎʀɼɯɺ ɿ ɼʀʌʋɿʅʀʍ ɼɾɽʈɽʃ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɻʆ 

ʇʈʀɿʅɸʏɽʅʅʗ ɼʆ ɺʆɼʅʀʍ ʆɹôɭʂʊɯɺ 

 

ɻʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʦʜʦʟʙʦʨʫ ʻ ʧʨʷʤʦʶ ʘʙʦ ʧʦʙʽʯʥʦʶ 

ʟʘʛʨʦʟʦʶ ʥʝʩʧʨʠʷʪʣʠʚʦʾ ʜʽʾ ʥʘ ʚʦʜʥʠʡ ʦʙôʻʢʪ. ʆʩʥʦʚʥʽ ʟʙʠʪʢʠ ʚʦʜʥʦʤʫ ʦʙôʻʢʪʫ 

ʩʧʨʠʯʠʥʷʶʪʴ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʟ ʨʽʟʥʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ [1]. ɺ 

ʫʤʦʚʘʭ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʫʨʙʘʥʽʟʦʚʘʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ, 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʙʘʩʝʡʥʘʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʋʢʨʘʾʥʠ 

ʩʪʚʦʨʠʣʘʩʴ ʥʘʧʨʫʞʝʥʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʯʝʨʝʟ ʜʝʬʽʮʠʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʭʽʤʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʟ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʪʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʂʨʽʤ ʪʦʛʦ, ʩʫʯʘʩʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ʇʦʨʫʰʝʥʦ ʝʢʦʣʦʛʽʯʥʦ ʜʦʧʫʩʪʠʤʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʨʽʣʣʽ, 

ʧʨʠʨʦʜʥʠʭ ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ, ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʽʡʢʽʩʪʴ 

ʘʛʨʦʣʘʥʜʰʘʬʪʫ. 

ʅʘ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʘʩʝʡʥʫ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ  ʯʠʥʷʪʴ ʚʧʣʠʚ 

ʘʥʪʨʦʧʦʛʝʥʽ ʬʘʢʪʦʨʠ, ʪʦʙʪʦ ʬʘʢʪʦʨʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ 

ʣʶʜʠʥʠ ʪʘ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʘʜʭʦʜʞʝʥʥʷʤ ʜʦ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ 

ʧʨʦʤʠʩʣʦʚʠʤʠ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʪʘ ʢʦʤʫʥʘʣʴʥʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʘ ʪʘʢʦʞ ʟ 

ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ ʪʘ ʧʠʣʦʚʠʤʠ ʚʠʧʘʜʽʥʥʷʤʠ, ʱʦ ʟʘʙʨʫʜʥʝʥʽ ʧʨʦʤʠʩʣʦʚʠʤʠ ʪʘ 

ʽʥʰʠʤʠ ʚʠʢʠʜʘʤʠ. ɼʦʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʟʘʙʨʫʜʥʝʥʥʽ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ ʤʦʞʝ ʩʢʣʘʜʘʪʠ ʜʦ 30% [1]. ɸ ʚ ʧʝʨʽʦʜ ʚʝʩʥʷʥʦʾ ʧʦʚʝʥʽ ʽ ʚ ʧʝʨʽʦʜ ʣʽʪʥʽʭ ʜʦʱʦʚʠʭ 

ʧʦʚʝʥʝʡ ʦʩʥʦʚʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʻ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ. ɰʭ 

ʚʢʣʘʜ ʚ ʙʽʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʪʦʢʽʚ ʤʦʞʝ ʩʷʛʘʪʠ 70 % [2]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʙʣʠʞʝʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʜʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʉ ʟ ʧʠʪʘʥʴ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʧʽʜʟʝʤʥʠʭ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 
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ʥʽʪʨʘʪʘʤʠ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʞʝʨʝʣ ʰʣʷʭʦʤ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʝʢʪʫ ʤʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟ ʜʠʬʫʟʥʠʭ 

ʜʞʝʨʝʣ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 

ʅʽʪʨʘʪʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʜʞʝʨʝʣ, ʾʭ ʝʚʪʨʦʬʽʢʘʮʽʷ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ ʥʘ 

ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ. ɺʽʜʦʙʨʘʞʝʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ 

ʚʽʜʥʝʩʝʥʥʷ ʚ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ (ʩʪʨʘʪʝʛʽʶ) ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫè ʚʽʜ 21 ʛʨʫʜʥʷ 2010ʨ ˉ 2818 ï Vɯ ʧʠʪʘʥʥʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʚʥʘʩʣʽʜʦʢ ʟʤʠʚʫ ʥʽʪʨʘʪʽʚ ʽʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʜʦ 

ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʧʨʠʚʝʜʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʽʟ 

ʧʦʣʦʞʝʥʥʷʤʠ ʧʨʘʚʘ ɭʉ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʦʣʦʞʝʥʥʷ ɼʠʨʝʢʪʠʚʠ ʥʝ ʚʨʘʭʦʚʘʥʦ ʚ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʋʢʨʘʾʥʠ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʅʘʢʘʟʦʤ ʄʽʥʧʨʠʨʦʜʠ ʋʢʨʘʾʥʠ ʚʽʜ 

15.10.2014ʨ ˉ 317 çɿʘʭʦʜʠ ʧʝʨʝʜʙʘʯʝʥʽ ʋʛʦʜʦʶ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ ʋʢʨʘʾʥʦʶ, ʟ ʦʜʥʽʻʾ 

ʩʪʦʨʦʥʠ, ʪʘ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ, ɭʚʨʦʧʝʡʩʴʢʠʤʠ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘʤʠ ʟ ʘʪʦʤʥʦʾ 

ʝʥʝʨʛʽʾ ʽ ʾʭʥʽʤʠ ʜʝʨʞʘʚʘʤʠ ï ʯʣʝʥʘʤʠ, ʟ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʨʝʘʣʽʟʘʮʽʶ 

ʷʢʠʭ ʧʦʢʣʘʜʝʥʘ ʥʘ ʄʽʥʧʨʠʨʦʜʠè. ʉʪʘʪʪʽ 360, 363, 365, 366, ʜʦʜʘʪʦʢ ʍʍʍ. 

ɺʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʨʦʟʦʨʘʥʦʩʪʽ ʩʽʣʴʛʦʩʧʫʛʽʜʴ ʙʘʩʝʡʥʫ ʫʩʽʭ ʨʽʯʦʢ, ʧʦʨʽʚʥʷʥʦ ʢʦʨʦʪʢʠʡ 

ʧʝʨʽʦʜ ʩʥʽʛʦʪʘʥʝʥʥʷ, ʟʣʠʚʦʚʠʡ ʭʘʨʘʢʪʝʨ ʣʽʪʥʽʭ ʦʧʘʜʽʚ ʽ ʨʦʟʯʣʝʥʦʚʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ 

ʷʨʫʞʥʦ-ʙʘʣʦʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʠʢʣʠʢʘʶʪʴ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʚʦʜʥʦʾ ʝʨʦʟʽʾ, ʷʢʘ ʯʠʥʠʪʴ 

ʥʝʛʘʪʠʚʥʠʡ, ʘ ʯʘʩʪʦ ʟʛʫʙʥʠʡ ʚʧʣʠʚ ʥʘ ˇʨʫʥʪʠ. ɿʤʠʚ ˇʨʫʥʪʫ ʯʘʩʪʦ ʧʝʨʝʚʠʱʫʻ 

ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ ʽ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʚʠʢʣʠʢʘʻ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʶ ʚʠʨʦʱʫʚʘʥʠʭ ʢʫʣʴʪʫʨ. 

ʈʘʟʦʤ ʟ ʯʘʩʪʢʘʤʠ ˇʨʫʥʪʫ ʟʤʠʚʘʻʪʴʩʷ ʦʩʥʦʚʥʘ ʤʘʩʘ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ (N, ʈ, ʂ) ʽʟ 

ʡʦʛʦ ʚʘʣʦʚʦʛʦ ʩʢʣʘʜʫ ʽ ʩʢʣʘʜʫ ʜʦʙʨʠʚ, ʘ ʪʘʢʦʞ ʦʩʥʦʚʥʘ ʤʘʩʘ ʧʝʩʪʠʮʠʜʽʚ. ʆʪʞʝ, 

ʪʚʝʨʜʠʡ ʩʪʽʢ ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʚʩʽʭ ʚʠʜʽʚ ʩʪʦʢʫ. 

ɺʪʨʘʪʠ ʬʦʩʬʦʨʫ ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʚʠʥʦʩʫ ʟ ʩʽʣʴʛʦʩʧʫʛʽʜʴ ʪʝʞ ʜʦʩʠʪʴ ʟʥʘʯʥʽ, ʘʣʝ 

ʩʫʪʪʻʚʦ ʧʦʩʪʫʧʘʶʪʴʩʷ ʚʪʨʘʪʘʤ ʘʟʦʪʫ. ʅʘʪʦʤʽʩʪʴ ʚʝʣʠʯʠʥʘ ʚʠʥʦʩʫ ʬʦʩʬʦʨʫ ʚ ʩʢʣʘʜʽ 

ʪʚʝʨʜʦʛʦ ʩʪʦʢʫ ʥʘʚʽʪʴ ʧʝʨʝʚʠʱʫʻ ʚʝʣʠʯʠʥʫ ʚʠʥʦʩʫ ʘʟʦʪʫ ʟʘ ʮʠʤ ʚʠʜʦʤ ʩʪʦʢʫ. ʊʘʢʫ 

ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʚʝʜʽʥʢʠ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʡʦʛʦ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʚ ˇʨʫʥʪʽ ʚ 

ʥʝʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʥ ʟʜʘʪʥʠʡ ʧʝʨʝʩʫʚʘʪʠʩʴ ʧʝʨʝʚʘʞʥʦ ʚ ʩʢʣʘʜʽ 

ʪʚʝʨʜʦʛʦ ʩʪʦʢʫ ʨʘʟʦʤ ʟ ˇʨʫʥʪʦʚʠʤʠ ʯʘʩʪʢʘʤʠ. 

ɺʠʥʦʩ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʭ ʽ ʧʝʩʪʠʮʠʜʽʚ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʩʪʦʢʫ ʤʘʻ ʜʚʘ ʦʩʥʦʚʥʽ 

ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. ʇʦ-ʧʝʨʰʝ, ʚʪʨʘʪʠ ʘʛʨʦʭʽʤʽʢʘʪʽʚ, ʚʥʘʩʣʽʜʦʢ ʾʭ ʚʠʥʦʩʫ ʟ ʩʽʣʴʛʦʩʧʫʛʽʜʴ 

ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʱʦ ʟʤʫʰʫʻ 

ʚʣʘʩʥʠʢʽʚ ʟʝʤʣʽ ʚʠʪʨʘʯʘʪʠ ʟʥʘʯʥʽ ʢʦʰʪʠ ʥʘ ʧʨʠʜʙʘʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʚ 

ʧʽʜʚʠʱʝʥʠʭ ʜʦʟʘʭ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʚʨʦʞʘʶ. 
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ʇʦ-ʜʨʫʛʝ, ʚʠʥʦʩ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚ ʮʽʣʦʤʫ, ʟʦʢʨʝʤʘ ʥʘ ʩʪʘʥ ʟʝʤʝʣʴʥʠʭ ʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʠʥʦʩ 

ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʧʦʨʫʰʫʻ ʙʘʣʘʥʩ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ ˇʨʫʥʪʽ, ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʡʦʛʦ ʨʦʜʶʯʦʩʪʽ ʽ ʧʦʛʽʨʰʝʥʥʷ ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ   ˇʨʫʥʪʫ. ʅʘʜʭʦʜʞʝʥʥʷ 

ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʚ ʨʽʯʢʦʚʫ ʩʠʩʪʝʤʫ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ 

ʚʦʜʽ, ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʚʦʜʥʦʾ ʬʘʫʥʠ ʽ ʬʣʦʨʠ, ʝʚʪʨʦʬʽʢʘʮʽʾ ʚʦʜʦʡʤʠʱ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʣʠʰʢʦʚʽ ʢʽʣʴʢʦʩʪʽ ʧʝʩʪʠʮʠʜʽʚ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʜʦ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ, ʧʦʨʫʰʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ. ɿʦʢʨʝʤʘ, 

ʚʧʣʠʚ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʚʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʝʢʦʩʠʩʪʝʤʠ [3]. 

ʆʜʥʠʤ ʟ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʻ ʥʘʜʤʽʨʥʝ 

ʟʙʘʛʘʯʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ 

ʬʦʨʤ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʘ, ʚʽʜʤʠʨʘʶʯʠ, ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʚ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʚʠʢʣʠʢʘʻ ʛʣʠʙʦʢʠʡ ʜʝʬʽʮʠʪ ʪʘ ʟʘʛʠʙʝʣʴ ʚʠʱʠʭ ʚʦʜʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

ɸʟʦʪʥʽ ʜʦʙʨʠʚʘ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʠʩʦʢʦʶ ʨʦʟʯʠʥʥʽʩʪʶ, ʘ ʾʭ ʥʘʜʣʠʰʦʢ ʟʘ ʨʘʭʫʥʦʢ ʨʫʭʣʠʚʦʩʪʽ ʥʽʪʨʘʪʥʠʭ ʬʦʨʤ, ʣʝʛʢʦ 

ʚʠʤʠʚʘʻʪʴʩʷ ʟ ˇʨʫʥʪʫ ʽ ʟʽ ʩʪʦʢʦʤ ʩʽʣʴʛʦʩʧʫʛʽʜʴ ʥʘʜʭʦʜʠʪʴ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. ɺʤʽʩʪ 

ʥʽʪʨʘʪʽʚ ʫ ʚʦʜʽ ʥʦʨʤʫʻʪʴʩʷ ʫ ʟʚôʷʟʢʫ ʟ ʾʭ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. 

ʌʦʩʬʦʨ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫʪʚʦʨʶʻ ʚ ˇʨʫʥʪʽ ʚʘʞʢʦʨʦʟʯʠʥʥʽ ʢʦʤʧʣʝʢʩʠ ʽ ʤʽʮʥʦ 

ʟʚôʷʟʫʻʪʴʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʡʦʛʦ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʟʘ ʨʘʭʫʥʦʢ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ [4]. ʌʦʩʬʘʪʠ ʥʝ ʪʦʢʩʠʯʥʽ ʜʣʷ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ. 

ʆʜʥʘʢ, ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʬʦʩʬʦʨ ʤʘʻ ʥʘʡʙʽʣʴʰʽ ʝʚʪʨʦʬʫʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʝʛʘʪʠʚʥʽ 

ʥʘʩʣʽʜʢʠ ʚʽʜ ʡʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʥʘʚʽʪʴ ʫ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʜʦʚʦʣʽ 

ʟʥʘʯʠʤʽ. 

ʂʘʣʽʡʥʽ ʜʦʙʨʠʚʘ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʭʽʜ ʚʥʫʪʨʽʰʥʴʦʚʦʜʦʡʤʥʠʭ ʧʨʦʮʝʩʽʚ, ʘʣʝ ʟ ʥʠʤʠ ʚʠʥʦʩʠʪʴʩʷ ʙʘʛʘʪʦ ʭʣʦʨʠʜʽʚ. 

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʟ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʭʽʤʽʯʥʽ 

ʨʝʯʦʚʠʥʠ (ʧʝʩʪʠʮʠʜʠ ʪʘ ʙʽʦʛʝʥʥʽ ʝʣʝʤʝʥʪʠ), ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʠʥʦʩʫ ʮʠʭ ʨʝʯʦʚʠʥ ʧʦʚʝʨʭʥʝʚʠʤ 

ʩʪʦʢʦʤ ʩʽʣʴʛʦʩʧʫʛʽʜʴ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʮʴʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤʠ. 

ʋ ʥʘʡʙʣʠʞʯʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʙʫʜʝ 

ʬʦʨʤʫʚʘʪʠʩʷ ʥʘ ʙʦʛʘʨʥʠʭ ʟʝʤʣʷʭ, ʷʢʽ ʟʘʡʤʘʶʪʴ ʙʽʣʴʰʝ 90 % ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ 

ʩʽʣʴʛʦʩʧʫʛʽʜʴ. ɿʤʠʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʤ ʟ ʮʠʭ ʟʝʤʝʣʴ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʙʫʜʝ 

ʟʫʤʦʚʣʶʚʘʪʠ ʩʪʘʥ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. ɿ ʧʦʣʽʚ ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʤʦʞʣʠʚʠʡ ʚʠʥʦʩ 



235 
 

ʘʟʦʪʫ, ʬʦʩʬʦʨʫ, ʢʘʣʽʶ ʪʘ ʦʢʨʝʤʠʭ ʢʣʘʩʽʚ ʧʝʩʪʠʮʠʜʽʚ, ʅʘʜʭʦʜʞʝʥʥʷ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʩʪʽʯʥʠʭ ʚʦʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʦʙôʻʤʘʤʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ, 

ʡʦʛʦ ʚʠʧʘʜʢʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ ʫ ʯʘʩʽ ʽ ʨʦʟʦʩʝʨʝʜʞʝʥʽʩʪʶ ʟʘ ʧʣʦʱʝʶ. 

ɼʦ ʥʦʤʝʥʢʣʘʪʫʨʠ ʧʝʩʪʠʮʠʜʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʥʝʟʨʦʰʫʚʘʥʠʭ ʟʝʤʣʷʭ, 

ʚʭʦʜʷʪʴ ʨʝʯʦʚʠʥʠ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʢʣʘʩʽʚ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʩʣʘʙʦʨʦʟʯʠʥʥʽ ʚ ʚʦʜʽ, ʘ ʪʦʤʫ ʙʫʜʫʪʴ ʣʦʢʘʣʽʟʫʚʘʪʠʩʴ ʚ ʤʽʩʮʷʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʻʶ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʪʘ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʢʦʤʧʣʝʢʩʘʭ ʥʘ ʨʽʟʥʠʭ ʚʦʜʦʟʙʦʨʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʣʽʛʦʥʫ [5ï7] 

ʪʘ ʙʽʣʴʰʽʩʪʴ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʨʝʞʠʤʫ ʚʠʥʦʩʫ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ 

ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʟ ʥʝʟʨʦʰʫʚʘʥʠʭ ʩʽʣʴʛʦʩʧʫʛʽʜʴ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʨʽʟʥʠʭ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥʘʭ ʧʦʢʘʟʘʣʠ, ʱʦ: 

¶ ʙʽʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ ʚʠʥʦʩʷʪʴʩʷ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʦʜʥʠʤ ʪʘ ʪʚʝʨʜʠʤ ʩʪʦʢʦʤ; 

¶ ʘʟʦʪ ʚʠʤʠʚʘʻʪʴʩʷ ʚʦʜʘʤʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʛʣʷʜʽ ʥʽʪʨʘʪʽʚ. 

ɺʠʥʦʩ ʘʟʦʪʫ ʥʘ ʧʨʦʪʷʟʽ ʨʦʢʫ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʽ ʦʙʫʤʦʚʣʝʥʠʡ ʚʥʫʪʨʽʰʥʴʦʨʽʯʥʠʤ 

ʨʦʟʧʦʜʽʣʦʤ ʩʪʦʢʫ; 

¶ ʬʦʩʬʦʨ ʚʦʜʘʤʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʚʠʤʠʚʘʻʪʴʩʷ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʘ ʡʦʛʦ 

ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʦʚôʷʟʘʥʦ ʧʝʨʝʚʘʞʥʦ ʟ ʝʨʦʟʽʻʶ ˇʨʫʥʪʽʚ; 

¶ ʚʤʽʩʪ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʩʪʦʮʽ, ʘ ʚʽʜʧʦʚʽʜʥʦ, ʽ ʾʭ ʚʠʥʦʩ ʜʦ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ, ʟʫʤʦʚʣʝʥʠʡ ʟʘʧʘʩʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʘʭ ʚʦʜʦʟʙʦʨʫ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ; 

ɯʟ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʚʠʥʦʩ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʜʦ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ, ʜʦʤʽʥʫʶʯʠʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ: ʜʦʟʠ ʪʘ ʪʝʨʤʽʥʠ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, ʨʦʟʯʠʥʥʽʩʪʴ 

ʫ ʚʦʜʽ, ʟʜʘʪʥʽʩʪʴ ʧʦʛʣʠʥʘʪʠʩʷ ˇʨʫʥʪʦʤ ʪʘ ʤʽʛʨʫʚʘʪʠ ʡʦʛʦ ʧʨʦʬʽʣʝʤ, ʚʝʣʠʯʠʥʘ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʨʽʯʥʠʡ ʨʦʟʧʦʜʽʣ ʩʪʦʢʫ ʽ ʦʧʘʜʽʚ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʠʧ ˇʨʫʥʪʫ. 

ʅʘʟʚʘʥʽ ʬʘʢʪʦʨʠ ʤʘʶʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʱʦʜʦ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʧʝʩʪʠʮʠʜʽʚ) ʟ 

ʜʠʬʫʟʥʠʭ ʜʞʝʨʝʣ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 

ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʙʘʣʘʥʩʦʚʦ-ʘʥʘʣʽʪʠʯʥʦʤʫ ʤʝʪʦʜʽ, ʩʫʪʴ ʷʢʦʛʦ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʜʝʷʢʦʛʦ ʦʙôʻʤʫ ʧʦʨʠʩʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷ 

ʟʤʽʥʠ ʙʘʣʘʥʩʫ ʚʦʜʠ ʽ ʨʦʟʯʠʥʝʥʠʭ ʫ ʥʽʡ ʨʝʯʦʚʠʥ ʟʘ ʚʠʟʥʘʯʝʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʚ ʦʙôʻʤʽ, ʷʢʠʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʽ ʚ ʡʦʛʦ ʤʝʞʘʭ.  ʎʽ 

ʨʽʚʥʷʥʥʷ ʣʝʛʢʦ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʣʽʥʽʡʥʽ ʨʽʚʥʷʥʥʷ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʟ ʚʽʜʦʤʠʤʠ 

ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ʇʨʠ ʧʦʩʪʽʡʥʠʭ ʘʙʦ ʤʘʣʦʟʤʽʥʥʠʭ ʫ ʯʘʩʽ ʧʘʨʘʤʝʪʨʘʭ ʦʪʨʠʤʫʻʤʦ 
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ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʽ ʨʽʰʝʥʥʷ ʮʠʭ ʨʽʚʥʷʥʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ 

ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʚ ʯʘʩʽ (ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ) ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʢʦʣʠʚʘʥʴ ʫʩʝʨʝʜʠʥʽ ʮʠʭ ʽʥʪʝʨʚʘʣʽʚ. ɺ ʦʩʥʦʚʫ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʣʘʜʝʥʽ 

ʥʘʩʪʫʧʥʽ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʤʝʭʘʥʽʟʤʫ ʚʠʥʦʩʫ ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʟ 

ʩʽʣʴʛʦʩʧʫʛʽʜʴ: 

ï ʚʠʥʦʩ ʧʝʩʪʠʮʠʜʽʚ ʽ ʜʦʙʨʠʚ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʫʤʽʩʥʦʛʦ ʚʧʣʠʚʫ ʝʨʦʟʽʡʥʦʛʦ 

ʽ ʜʠʬʫʟʥʦʛʦ ʧʨʦʮʝʩʽʚ ʧʽʜ ʯʘʩ ʨʫʭʫ ʚʦʜʠ ʧʦʚʝʨʭʥʝʶ ʽ ʚ ʤʽʞʧʦʨʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ˇʨʫʥʪʦʚʦʛʦ 

ʰʘʨʫ; 

ï ʝʨʦʟʽʡʥʠʡ ʚʠʥʦʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʠʚʫ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʯʘʩʪʠʥʦʢ 

ˇʨʫʥʪʫ ʟ ʩʦʨʙʦʚʘʥʠʤʠ ʥʘ ʥʠʭ ʧʝʩʪʠʮʠʜʘʤʠ; 

ï ʜʠʬʫʟʥʠʡ ʚʠʥʦʩ ʚʢʣʶʯʘʻ ʧʝʨʝʭʽʜ ʨʫʭʦʤʠʭ ʬʦʨʤ ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʽʟ ˇʨʫʥʪʦʚʦʛʦ 

ʨʦʟʯʠʥʫ ʚ ʚʦʜʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʮʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ.  

ʇʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ˇʨʫʥʪʦʚʦʛʦ 

ʧʨʦʬʽʣʶ ʚʠʜʽʣʝʥʦ 3 ʟʦʥʠ: 

ï ʘʢʪʠʚʥʘ ʟʦʥʘ ï ʚʝʨʭʥʽʡ ʰʘʨ ˇʨʫʥʪʫ, ʷʢʠʡ  ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʻ ʟ ʚʦʜʘʤʠ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʽ ʟ ʷʢʦʛʦ ʚʠʤʠʚʘʶʪʴʩʷ ʘʛʨʦʭʽʤʽʢʘʪʠ; 

ï ʢʦʥʪʨʦʣʴʥʘ ʟʦʥʘ ï ʰʘʨ ˇʨʫʥʪʫ, ʚ ʤʝʞʘʭ ʷʢʦʛʦ ʦʮʽʥʶʻʪʴʩʷ ʧʦʪʦʯʥʠʡ ʚʤʽʩʪ 

ʘʛʨʦʭʽʤʽʢʘʪʽʚ ( ʜʣʷ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ï ʦʨʥʠʡ ʰʘʨ, ʜʣʷ ʧʝʩʪʠʮʠʜʽʚ ï ʛʣʠʙʠʥʘ 

ʣʦʢʘʣʽʟʘʮʽʾ); 

ï ʟʦʥʘ ʧʨʦʤʦʯʫʚʘʥʥʷ ï ʰʘʨ ˇʨʫʥʪʫ, ʚ ʤʝʞʘʭ ʷʢʦʛʦ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠʨʦʜʥʘ 

ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʧʽʜ ʯʘʩ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ (ʘʙʦ ʧʦʣʠʚʫ). 

ʄʘʪʝʤʘʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʚôʷʟʫʶʪʴ ʚʠʥʦʩ 

ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʟ ʚʝʣʠʯʠʥʘʤʠ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ (ʚʦʜʥʦʛʦ ʽ 

ʪʚʝʨʜʦʛʦ), ʟ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʯʘʪʢʦʚʫ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, ʡʦʛʦ ʬʽʟʠʯʥʽ 

ʽ ʘʛʨʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʟ ʜʦʟʘʤʠ, ʪʝʨʤʽʥʘʤʠ ʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʥʝʩʝʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, 

ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʧʨʠʡʥʷʪʽ ʥʘʩʪʫʧʥʽ ʛʽʧʦʪʝʟʠ ʽ 

ʧʨʠʧʫʱʝʥʥʷ: 

ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʫ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʤʽʩʪʦʤ ʭʽʤʽʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʫ ˇʨʫʥʪʽ ʽ ʢʦʝʬʽʮʽʻʥʪʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʨʫʭʦʤʠʭ ʬʦʨʤ 

ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʽʟ ˇʨʫʥʪʫ ʚ ʚʦʜʫ, ʷʢʘ ʟʘʧʦʚʥʶʻ ʧʦʨʦʚʠʡ ʧʨʦʩʪʽʨ; 

¶ ʟʘ ʯʘʩ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʚʦʜ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟ ˇʨʫʥʪʦʤ ʘʢʪʠʚʥʦʛʦ ʰʘʨʫ ʚ 

ʩʠʩʪʝʤʽ ˇʨʫʥʪ-ʚʦʜʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʨʽʚʥʦʚʘʞʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʛʨʦʭʽʤʽʢʘʪʽʚ; 
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¶ ʟʘ ʯʘʩ ʽ ʰʣʷʭʦʤ ʜʦʙʽʛʘʥʥʷ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʨʝʯʦʚʠʥ, ʷʢʠʡ ʧʦʨʫʰʫʻ 

ʚʩʪʘʥʦʚʣʝʥʫ ʨʽʚʥʦʚʘʛʫ (ʟʦʢʨʝʤʘ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ); 

¶ ʚʦʣʦʛʽʩʪʴ ʟʦʥʠ ʧʨʦʤʦʯʫʚʘʥʥʷ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. 

 

ɺʠʩʥʦʚʢʠ 

ï ɸʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 70,8 % 

ʟʘʡʤʘʶʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʝʤʣʽ, 78% ʷʢʠʭ ʟʘʡʤʘʻ ʨʽʣʣʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʘʩʰʪʘʙʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʚ ʮʽʣʦʤʫ ʧʦ ʋʢʨʘʾʥʽ ʪʘ ʨʦʟʧʦʜʽʣ ʟʘ 

ʨʝʛʽʦʥʘʤʠ. 

ï ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʽ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʪʘ ʧʝʩʪʠʮʠʜʽʚ ʥʘ 

ʩʽʣʴʛʦʩʧʫʛʽʜʜʷʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. 

ï ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʢ ʚʠʟʥʘʯʝʥʥʷ ʚʠʥʦʩʫ ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʟ ʩʽʣʴʛʦʩʧʫʛʽʜʴ ʜʦ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʤʘʶʪʴ ʩʭʝʤʘʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʽ 

ʧʨʦʧʦʥʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʷʢʽ ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʘʣʴʥʠʭ 

ʦʙʩʪʘʚʠʥ ʥʘ ʚʦʜʦʟʙʦʨʽ, ʘʙʦ ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʪʨʠʚʘʣʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚ 

ʫʤʦʚʘʭ ʥʘʜʭʦʜʞʝʥʥʷ ʩʪʦʢʫ ʟ ʩʽʣʴʛʦʩʧʫʛʽʜʴ ʪʘ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʣʘʙʦʨʘʪʦʨʽʻʶ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʪʘ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʢʦʤʧʣʝʢʩʘʭ ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʚʠʥʦʩʫ 

ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʚ ʫʤʦʚʘʭ ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʩʢʣʘʜʝʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʜʝʣʽ ʦʮʽʥʢʠ 

ʚʠʥʦʩʫ ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʧʦʚʝʨʭʥʝʚʠʤ ʚʦʜʥʠʤ ʪʘ ʪʚʝʨʜʠʤ ʩʪʦʢʦʤ. 

ï ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʚʠʥʦʩʫ ʘʛʨʦʭʽʤʽʢʘʪʽʚ ʟ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʟ 

ʩʽʣʴʛʦʩʧʫʛʽʜʴ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʙʘʣʘʥʩʦʚʦ-ʘʥʘʣʽʪʠʯʥʦʤʫ ʤʝʪʦʜʽ. 

ï ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ʘʛʨʦʭʽʤʽʢʘʪʽʚ) ʟ ʜʠʬʫʟʥʠʭ ʜʞʝʨʝʣ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʜʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 

ʎʽ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ, ʧʦʨʷʜʦʢ ʧʽʜʛʦʪʦʚʢʠ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʩʢʣʘʜ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʦʜʦʟʙʦʨʽʚ ʋʢʨʘʾʥʠ. 

ʋ ʧʦʩʽʙʥʠʢʫ ʥʘʚʝʜʝʥʽ ʥʝʦʙʭʽʜʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ ʽ ʪʘʙʣʠʮʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʝʣʠʯʠʥ ʥʘʜʭʦʜʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʝʩʪʠʮʠʜʽʚ ʽ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ 

ʩʪʦʮʽ ʟ ʩʽʣʴʛʦʩʧʫʛʽʜʴ. ɺʩʽ ʜʘʥʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʽ ʚ ʜʦʜʘʪʢʘʭ. 

ï ʅʘʜʘʥʦ ʟʘʛʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʧʝʨʝʣʽʢ ʥʝʦʙʭʽʜʥʠʭ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 



238 
 

ʇʽʜʛʦʪʦʚʣʝʥʠʡ ʤʝʪʦʜʠʯʥʠʡ ʜʦʢʫʤʝʥʪ ʻ ʦʜʥʠʤ ʽʟ ʥʘʧʨʷʤʢʽʚ ʽʤʧʣʝʤʝʥʪʘʮʽʾ 

ʧʦʣʦʞʝʥʴ ɼʠʨʝʢʪʠʚʠ ʈʘʜʠ 91/676/ɭʂ ʚʽʜ 21 ʛʨʫʜʥʷ 1991 ʨ. ʧʨʦ ʟʘʭʠʩʪ ʚʦʜ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʩʧʨʠʯʠʥʝʥʦʛʦ ʥʽʪʨʘʪʘʤʠ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʞʝʨʝʣ. 
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ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʤʠ ʰʘʭʪʥʠʤʠ ʚʦʜʘʤʠ ʥʘ ʧʨʠʢʣʘʜʽ ʰʘʭʪʥʠʭ ʚʦʜ 

ʩʪʘʚʢʘ-ʥʘʢʦʧʠʯʫʚʘʯʘ ʫ ʙ. ʉʚʠʩʪʫʥʦʚʘéééééééééééééééééé 

 

 

 

 

 

21 

ɸʥʽʱʝʥʢʦ ʃ. ʗ., ʉʚʝʨʜʣʦʚ ɹ. ʉ. 

ɹʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʘ ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʚʧʣʠʚʽʚ ʽ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ 

ʙʝʟʧʝʢʦʶ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʠʩʪʝʤ ʤʝʪʦʜʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫéééé 

 

 

 

26 

ɹʘʨʙʘʰʝʚ ʉ. ɺ., ʅʘʟʘʨʠʰʠʥ ɺ. ʉ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʘʤʝʨʠʮʽʷ - 241 ʏʦʨʥʦʙʠʣʴʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽéééééééééééééééééééééé. 

 

 

 

31 

ɹʦʨʠʩʝʥʢʦ ʆ. ʄ. 

ɽʢʦʣʦʛʽʯʥʘ ʩʢʣʘʜʦʚʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʨʠʢʣʘʟʦʰʧʽʥʝʣʴʥʠʭ ʚʦʛʥʝʪʨʠʚʽʚ ʜʣʷ 

ʬʫʪʝʨʫʚʘʥʥʷ ʮʝʤʝʥʪʥʠʭ ʦʙʝʨʪʦʚʠʭ ʧʝʯʝʡéé.ééééééééééééé.. 

 

 

 

37 

ɺʘʨʣʘʤʦʚ ɻ. ɹ., ʈʦʤʘʥʦʚʘ ʂ. ʆ., ʋ ʎʟʫʥʷʥʴ, ʄʽʪʯʝʥʢʦ ɯ. ʆ.  

ʂʦʤʧʣʝʢʩʥʽ ʟʘʩʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʣʦʚʠʪʨʘʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚééééééééééééééééééééééééé. 

 

 

 

43 

ɺʘʨʣʘʤʦʚ ɻ. ɹ., ʈʦʤʘʥʦʚʘ ʂ. ʆ., ʎʟʷʥ ʎʟʷʥʴʛʦ, ɻʣʘʟʠʨʽʥ ʉ. ʆ. 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʟʘʜʘʯʽ ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚéééééééééééééééééééééé. 

 

 

 

49 

 

ɺʘʩʝʥʢʦ ʆ. ɻ., ɺʝʨʥʠʯʝʥʢʦ-ʎʚʝʪʢʦʚ ɼ. ʖ., ɯʻʚʣʝʚʘ ʆ. ʖ.  

ɼʝʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʥʘʤʽʢʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʩʪʦʢʫ ɼʫʥʘʶ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠé.. 

 

 

 

 

56 



240 
 

ɺʘʩʝʥʢʦ ɸ. ɻ., ʉʪʘʨʢʦ ʅ. ɺ., ʀʛʥʘʪʝʥʢʦ ʄ. ʗ. 

ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠéééééééééé. 

 

 

 

63 

ɺʘʩʶʪʠʥʩʴʢʘ ʂ. ɸ., ɹʘʨʙʘʰʝʚ ʉ. ɺ. 

ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ ʥʘ ʥʝʙʝʟʧʝʢʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʝʛʽʦʥʽʚéééé.. 

 

 

 

70 

ɺʝʣʠʯʢʦ ɻ. ʄ., ʖʨʯʝʥʢʦ ɸ. ɯ. 

ʊʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʪʘ ʡʦʛʦ ʝʢʦʣʦʛʽʟʘʮʽʷé. 

 

 

75 

ɺʽʪʴʢʦ ɺ. ɯ., ʍʘʙʘʨʦʚʘ ɻ. ɺ. 

ʈʘʜʽʘʮʽʡʥʠʡ ʚʧʣʠʚ ɸɽʉ ʋʢʨʘʾʥʠ ʪʘ ɭʚʨʦʧʠ ʥʘ ʢʦʨʜʦʥʽéééééééééé.. 

 

 

85 

ɻʦʢʦʚ ɸ. ʄ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʪʢʣʠʢʘ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʥʘ ʫʜʘʣʝʥʥʳʝ 

ʩʪʘʨʪʳ ʠ ʧʦʣʝʪʳ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚéééééééééééééééé.. 

 

 

 

94 

ɭʬʽʤʦʚʘ ɸ. ɺ., ʉʘʚʚʦʚʘ ʆ. ɺ., ɺʦʨʦʥʦʚ ɻ. ʂ. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʨʘʤʽʢʠ ʜʣʷ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʧʠʪʥʦʾ ʚʦʜʠééé... 

 

 

102 

ɿʘʭʘʨʯʝʥʢʦ ʖ. ɺ., ʂʚʘʩʦʚ ɺ. ɸ., ʂʘʣʫʛʽʥ ɺ. ɼ., ʊʶʪʶʥʠʢ ɺ. ɺ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʜʣʷ ʦʮʽʥʢʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʡʦʥʽ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾéééééééééé. 

 

 

 

109 

ʂʦʚʘʣʝʥʢʦ ɻ. ɼ., ɼʫʜʘʨ ʊ. ɺ. 

ʑʦʜʦ ʧʠʪʘʥʥʷ ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʋʢʨʘʾʥʠééééé.. 

 

 

115 

ʃʝʚʦʥʶʢ ʉ. ʄ., ʂʥʶʧʘ ɸ. ʉ. 

ɺʠʟʥʘʯʝʥʥʷ ʟʦʥ ʤʽʛʨʘʮʽʾ ʛʣʠʙʠʥʥʠʭ ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʚʦʜ ʟʘ ʛʽʜʨʦʛʝʦʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜéééééééééééé 

 

 

 

123 

ʄʝʣʴʥʠʢʦʚ ɸ. ʖ., ʄʘʨʪʠʥʶʢ ɼ. ʊ. 

ʆʮʽʥʢʘ ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨ. ɼʫʥʘʡ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ 

ʟʘ ʚʤʽʩʪʦʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚééééééééééééééééééééééé. 

 

 

 

129 

ʄʠʭʘʡʣʦʚ ʉ. ʉ., ʂʚʘʩʦʚ ɺ. ɸ., ɺʘʨʣʘʤʦʚ ɭ. ʄ.,  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠééééééééééééééééééé. 

    

 

 

132 

ʄʦʥʠʥ ɺ. ʃ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʛ. ʄʘʨʠʫʧʦʣʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳéééééééééééééééééé.. 

 

 

 

 

140 



241 
 

ʇʽʩʥʷ ʃ. ɸ., ʏʫʤʘʯʝʥʢʦ ʉ. ʄ., ʇʝʪʨʫʭʽʥ ʉ. ʖ.,  

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʙʘʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ 

ʦʩʥʦʚ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶéééééééééééééééé.. 

 

 

 

146 

ʈʘʰʢʝʚʠʯ ʅ. ɺ., ʎʠʪʣʽʰʚʽʣʽ ʂ. ʆ.,  

ɼʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʦʛʦ  

ʩʝʨʝʜʦʚʠʱʘééééééééééééééééééééééééééééé. 

 

 

 

152 

ʉʘʚʚʦʚʘ ʆ. ɺ., ɺʦʨʦʥʦʚ ɻ. ʂ., ʂʘʣʽʥʦʚʩʴʢʘ ɸ. ɺ., ʉʚʽʱʦʚ ɼ. ʆ. 

ʈʘʜʽʦʧʦʛʣʠʥʘʶʯʽ ʩʢʣʦʢʝʨʘʤʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷééééééééééééééééééé 

 

 

 

157 

ʉʘʚʚʦʚʘ ʆ. ɺ., ʇʦʢʨʦʻʚʘ ʗ. ʆ., ʄʦʣʯʘʥʦʚʘ ʂ. ɯ. 

ʈʦʟʨʦʙʢʘ ʟʘʭʦʜʽʚ ʟʥʝʟʘʨʘʞʝʥʥʷ ʤʽʩʮʴ ʛʨʦʤʘʜʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʧʦʰʠʨʝʥʥʷ ʧʘʥʜʝʤʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʝʨʘʤʽʯʥʠʭ ʧʣʠʪʦʢééééééééé 
 

 

 

163 

ʉʻʨʽʢʦʚʘ ʆ. ʄ., ʉʪʨʝʣʴʥʽʢʦʚʘ ʆ. ʆ., ʇʽʩʥʷ ʃ. ɸ.  

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤ ʟʙʝʨʽʛʘʥʥʷ ʥʘʬʪʠ,ééééé.. 

 

 

170 

ʉʻʨʽʢʦʚʘ ʆ. ʄ., ʉʪʨʝʣʴʥʽʢʦʚʘ ʆ. ʆ., ʇʽʩʥʷ ʃ.ɸ. 

ʇʽʜʚʠʱʝʥʥʷ ʩʝʡʩʤʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʫ ʚʦʜʦʥʘʩʠʯʝʥʠʭ ˇʨʫʥʪʘʭééééééé.. 

 

 

173 

ʉʽʢʽʜʽʥʘ ʊ. ʄ., ɿʘʙʘʨʘ ɯ. ɯ. 

ɺʧʣʠʚ ʟʚʦʨʦʪʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʟ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʤ. ʉʫʤʠ ʥʘ ʩʪʘʥ ʨʽʯʢʠ ʇʩʝʣé 

 

 

176 

ʉʪʘʨʢʦ ʅ. ɺ. 

ʆʮʝʥʢʘ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʜʨʝʡʩʩʝʥʳ (dreissena polimorpha) ʚ ʚʦʜʦʝʤʝ-

ʦʭʣʘʜʠʪʝʣʝ ɿʤʠʝʚʩʢʦʡ ʊʕʉ ʩ ʧʦʟʠʮʠʡ ʝʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʫʥʮʠʦʥʠʨʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠéééééééééééééééééééééééééééé 

 

 

 

 

183 

ʉʪʘʨʢʦ ʅ. ɺ. 

ʆ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʳʙ 

ʜʣʷ ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜéééééééééééééééééééééééééééééééééé 

 

 

 

 

188 

ʊʘʨʛʦʥʩʴʢʠʡ ɸ. ʆ., ʇʽʩʥʷ ʃ. ɸ., ʍʘʙʘʨʦʚʘ ɻ. ɺ., ɻʦʥʯʘʨʝʥʢʦ ɯ. ʆ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʚʘʣʠʱ ʪʘ ʧʦʣʽʛʦʥʽʚ ʪʚʝʨʜʠʭ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴééééééééé.. 

 

 

 

196 

ʋʙʝʨʤʘʥ ɺ. ɯ. 

ʇʨʠʥʮʠʧʠ ʪʘ ʪʝʥʜʝʥʮʽʾ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʢʠʜʘʥʥʷ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥééééééééééééééééééééééé 

 

 

 

 

 

202 



242 
 

 

ʏʞʘʥ ɺʝʡʮʟʝ, ɺʘʨʣʘʤʦʚ ɻ. ɹ., ʈʦʤʘʥʦʚʘ ʂ. ʆ. 
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