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ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ  

ʊɽʄʅɸʗ ʄɸʊɽʈʀʗ 

ʉʫʭʘʨʝʚ ʀ.ɻ. 
ʉʫʭʘʨʝʚ ʀ.ɻ. ʊɽʄʅɸʗ ʄɸʊɽʈʀʗ 

ʉʫʭʘʨʝʚ ʀʣʴʷ ɻʝʦʨʛʠʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ, 

ʆʆʆ çʕʩʧʠʨʦè, ʛ. ʄʦʩʢʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʚʣʝʯʝʥʥʦʝ ʧʦʥʷʪʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʝʤʥʦʡ 

ʤʘʪʝʨʠʠ ʢʘʢ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʠ ʩʨʝʜʳ, 

ʧʝʨʝʜʘʶʱʝʡ ʜʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʥʫʢʣʦʥʳ ʷʜʝʨ 

ʘʪʦʤʦʚ, ʜʘʝʪ ʧʦʟʠʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʘʥʘʣʠʟʝ ʤʥʦʞʝʩʪʚʘ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʷʚʣʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʫʯʝʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʥʘʣʠʯʠʷ ʜʘʚʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʩʝʨʬʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʜʚʠʞʝʥʠʝ ɿʝʤʣʠ ʧʦ ʦʨʙʠʪʝ. ʈʘʩʩʤʦʪʨʝʥʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 

ʷʚʣʝʥʠʷ, ʫʧʨʘʚʣʷʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʝʤ, ʵʚʦʣʶʮʠʝʡ ʠ ʜʚʠʞʝʥʠʝʤ ʥʝʙʝʩʥʳʭ ʪʝʣ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ, ʛʨʘʚʠʪʘʮʠʷ, ʤʘʩʩʘ, ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ 

ʬʦʢʫʩʠʨʦʚʢʠ, ʦʨʙʠʪʘʣʴʥʳʝ ʢʘʥʘʣʳ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ, ʜʘʚʣʝʥʠʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʩʝʨʬʠʥʛ, ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʨʦʪʘʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʜʨʝʡʬ ʤʘʪʝʨʠʢʦʚ. 

 

ɺʚʝʜʝʥʠʝ. ɻʠʧʦʪʝʟʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ çʪʝʤʥʦʡ ʤʘʪʝʨʠʠè, çʩʢʨʳʪʦʡ ʤʘʩʩʝè, 

çʥʝʚʠʜʠʤʦʤ ʚʝʱʝʩʪʚʝè ʜʘʚʥʦ ʟʘʥʷʣʠ ʩʚʦʶ ʥʠʰʫ ʚ ʥʘʫʯʥʦʤ ʜʠʩʢʫʨʩʝ ʢʘʢ ʥʝʯʪʦ 

ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʛʨʘʥʠʮʳ ʧʦʟʥʘʥʥʦʛʦ ʤʠʨʘ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʦʙʣʘʩʪʷʭ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʪʝʤʥʘʷ ʤʘʪʝʨʠʷ ʫʞʝ ʩʪʘʣʘ ʥʝ ʪʦʣʴʢʦ ʥʝʜʦʩʪʘʶʱʠʤ, ʥʦ ʫʞʝ 

ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʦʙʲʷʩʥʝʥʠʷʭ ʷʚʣʝʥʠʡ, ʚʳʧʘʜʘʶʱʠʭ ʠʟ ʫʩʪʦʷʚʰʠʭʩʷ 

ʦʧʠʩʘʥʠʡ. ʊʘʢʦʚʦ, ʥʘʧʨʠʤʝʨ, ʦʙʲʷʩʥʝʥʠʝ ʥʘʙʣʶʜʘʝʤʦʡ ʘʥʦʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 

ʧʝʨʠʬʝʨʠʡʥʳʭ ʦʙʲʝʢʪʦʚ ʛʘʣʘʢʪʠʢ, ʚʚʝʜʝʥʥʦʝ ʚ ʦʙʦʨʦʪ ʰʚʝʡʮʘʨʩʢʠʤ ʘʩʪʨʦʥʦʤʦʤ 

ʌʨʠʮʝʤ ʎʚʠʢʢʠ (Fritz Zwicky) [1]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʙʣʝʤʫ ʩʢʦʨʦʩʪʝʡ 

ʧʝʨʠʬʝʨʠʡʥʳʭ ʦʙʲʝʢʪʦʚ (galaxy rotation problem) ʫʜʘʣʦʩʴ ʨʝʰʠʪʴ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ 

ʤʘʩʩʳ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ [2], ʵʪʦ ʥʝ ʩʪʘʣʦ ʧʦʚʦʜʦʤ ʢ ʦʪʨʠʮʘʥʠʶ ʝʝ ʚʦʟʤʦʞʥʦʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʂ ʩʯʘʩʪʴʶ, ʧʦʢʘ ʪʝʤʥʫʶ ʤʘʪʝʨʠʶ ʝʱʝ ʥʝ ʧʦʩʪʠʛʣʘ ʫʯʘʩʪʴ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʠʛʥʦʨʠʨʦʚʘʥʠʷ, ʢʘʢ ʵʪʦ ʩʣʫʯʠʣʦʩʴ ʩ ʵʬʠʨʦʤ, ʧʨʝʜʧʨʠʤʝʤ ʧʦʧʳʪʢʫ 

ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʝʝ ʩʚʦʡʩʪʚʘʭ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʡ, ʚʳʩʢʘʟʘʥʥʳʭ ʚ [3]. ʎʠʢʣ ʩʪʘʪʝʡ 

[2-8] ʧʦʩʚʷʱʝʥ ʬʦʨʤʫʣʠʨʦʚʘʥʠʶ ʠ ʦʙʦʩʥʦʚʘʥʠʶ ʥʦʚʦʡ ʪʝʦʨʠʠ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠ, ʚ 

ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʧʦʣʦʞʝʥ ʧʨʠʤʘʪ ʛʣʦʙʘʣʴʥʳʭ ʤʥʦʛʦʚʦʣʥʦʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʠʥʪʝʨʬʝʨʝʥʮʠʡ, ʫʧʨʘʚʣʷʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝʤ, ʵʚʦʣʶʮʠʝʡ ʠ ʜʚʠʞʝʥʠʝʤ ʥʝʙʝʩʥʳʭ 

ʪʝʣ. ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʧʝʨʚʠʯʥʳʤ ʷʚʣʝʥʠʝʤ, ʩʦʟʜʘʶʱʠʤ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʣʦʪʥʳʭ ʥʝʙʝʩʥʳʭ ʪʝʣ, ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʙʝʛʫʱʠʭ ʚʦʣʥ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʪʝʣʝ 

ʝʜʠʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʬʨʦʥʪʘ (ʚʩʝʣʝʥʥʦʡ). ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ 

ʪʨʝʭʤʝʨʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʘʥʩʘʤʙʣʷ ʣʦʢʘʣʴʥʳʭ 

ʬʦʢʫʩʠʨʦʚʦʢ (ʣʦʢʘʮʠʡ ʙʫʜʫʱʠʭ ʧʣʘʥʝʪ), ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʤʝʩʪʝ ʩ 

ʮʝʥʪʨʘʣʴʥʦʡ ʬʦʢʫʩʠʨʦʚʢʦʡ (ʩʦʣʥʮʝʤ) ʧʦ ʩʧʠʨʘʣʴʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ. ɺ ʦʙʣʘʩʪʠ 

ʬʦʢʫʩʠʨʦʚʦʢ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʙʦʨʘ ʠ ʫʜʝʨʞʘʥʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʩʩ 

ʥʝʙʝʩʥʳʭ ʪʝʣ, ʢʦʪʦʨʳʝ ʜʚʠʞʫʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʦʙʨʘʟʥʦ ʩ ʜʚʠʞʝʥʠʝʤ ʩʘʤʠʭ 

ʬʦʢʫʩʠʨʦʚʦʢ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʬʦʢʫʩʠʨʦʚʦʢ ʩʦʟʜʘʶʪʩʷ ʧʦʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʜʘʚʣʝʥʠʝʤ ʬʦʢʫʩʠʨʫʶʱʠʭʩʷ ʚʦʣʥ. ɼʚʠʞʝʥʠʝ ʥʝʙʝʩʥʳʭ ʪʝʣ, 

ʦʢʨʫʞʝʥʥʳʭ ʪʨʝʭʤʝʨʥʳʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʜʘʚʣʝʥʠʝʤ ʧʦʜʦʙʥʦ ʷʚʣʝʥʠʶ ʩʝʨʬʠʥʛʘ ʠʣʠ 

ʙʦʣʝʝ ʪʦʯʥʦ ï ʧʨʠʥʫʜʠʪʝʣʴʥʦʤʫ ʧʝʨʝʤʝʱʝʥʠʶ ʚʥʫʪʨʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʷʤ. ʇʨʠ ʵʪʦʤ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ [3] ʥʘ ʤʥʦʞʝʩʪʚʝ ʧʨʠʤʝʨʦʚ, ʤʘʩʩʘ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʛʨʘʚʠʪʘʮʠʠ, 

ʥʦ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʠʥʜʠʢʘʪʦʨʘ ʝʝ ʥʘʣʠʯʠʷ. ʊʘʢʞʝ, ʚ [3] ʦʙʦʩʥʦʚʘʥʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʤʝʣʴʯʘʡʰʠʭ ʥʝʡʪʨʘʣʴʥʳʭ ʯʘʩʪʠʮ (ʪʝʤʥʦʡ 
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ʤʘʪʝʨʠʠ), ʩʧʦʩʦʙʥʳʭ ʦʢʘʟʳʚʘʪʴ ʜʘʚʣʝʥʠʝ ʥʘ ʷʜʨʘ ʘʪʦʤʦʚ ʚʝʱʝʩʪʚʘ ʠ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʩʠʣʫ ʪʷʞʝʩʪʠ. ɼʣʷ ɿʝʤʣʠ ʧʝʨʚʦʡ 

ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʚʦʩʧʨʠʥʠʤʘʶʱʝʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʘʪʤʦʩʬʝʨʘ, 

ʦʥʘ ʞʝ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʟʚʝʥʦʤ ʚ ʯʘʩʪʠʯʥʦʡ ʧʝʨʝʜʘʯʝ ʵʪʦʛʦ ʜʘʚʣʝʥʠʷ 

ʥʘ ʥʠʞʝʣʝʞʘʱʠʝ ʩʣʦʠ. ɺ [3] ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʤʥʦʛʦʚʦʣʥʦʚʳʡ ʭʘʨʘʢʪʝʨ 

ʬʦʢʫʩʠʨʫʶʱʠʭʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʬʦʨʤʠʨʫʝʪ ʚ ʦʙʣʘʩʪʠ ʬʦʢʫʩʠʨʦʚʢʠ ʢʘʨʪʠʥʫ, 

ʧʦʜʦʙʥʫʶ ʩʪʦʷʯʠʤ ʚʦʣʥʘʤ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 7 ʫʩʪʦʡʯʠʚʳʭ ʰʠʨʦʪʥʳʭ 

ʧʦʣʦʩ ʯʝʨʝʜʦʚʘʥʠʷ ʟʦʥ ʚʳʩʦʢʦʛʦ ʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʕʪʦʪ ʬʘʢʪ ʜʘʣ ʥʘʯʘʣʦ ʙʦʣʝʝ 

ʪʱʘʪʝʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʨʦʷʚʣʝʥʥʦʛʦ ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʫ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʡ ʩʝʨʬʠʥʛ. ʇʨʝʜʩʪʘʚʣʷʷ ʥʝʙʝʩʥʦʝ ʪʝʣʦ, ʜʚʠʞʫʱʝʝʩʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʝʨʬʠʥʛʘ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʦʥʦ 

ʙʫʜʝʪ ʠʩʧʳʪʳʚʘʪʴ ʜʦʤʠʥʠʨʫʶʱʝʝ ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ 

ʥʘʧʨʘʚʣʝʥʠʶ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʨʘʩʩʤʘʪʨʠʚʘʷ ɿʝʤʣʶ ʚ ʧʣʦʩʢʦʩʪʠ ʝʝ 

ʦʨʙʠʪʳ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʝʝ ʜʘʚʣʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦ ʩʪʦʨʦʥʳ 

ʩʝʢʪʦʨʘ 4, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʜʠʘʧʘʟʦʥʦʤ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪ 18-00 ʜʦ 00-00 

ʯʘʩʦʚ, ʨʠʩ. 1. 
 

 
 

ʈʠʩ. 1. ɼʚʠʞʝʥʠʝ ɿʝʤʣʠ ʚ ʧʣʦʩʢʦʩʪʠ ʝʝ ʦʨʙʠʪʳ 
 

ʊʘʢʦʝ ʦʞʠʜʘʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʝ ʜʘʚʣʝʥʠʝ ʩʝʨʬʠʥʛʘ 

ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʚʠʞʝʥʠʝ ʢʘʢ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʦʨʙʠʪʝ ɿʝʤʣʠ, ʪʘʢ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʬʦʨʤʠʨʫʶʱʠʝ ʚ ʮʝʣʦʤ ʢʨʫʛʦʚʦʝ 

ʜʚʠʞʝʥʠʝ ɿʝʤʣʠ ʚʦʢʨʫʛ ʉʦʣʥʮʘ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʠʙʦʨʦʚ ʧʨʷʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʥʦ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʘʥʥʳʤʠ 

ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ ʧʦ ʘʪʤʦʩʬʝʨʥʦʤʫ ʜʘʚʣʝʥʠʶ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʢʫʧʠʨʦʚʘʪʴ ʨʷʜ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʠʟ-ʟʘ ʥʘʛʨʝʚʘ ʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ. ʆʙʳʯʥʳʝ ʠ ʫʩʪʦʷʚʰʠʝʩʷ ʦʙʲʷʩʥʝʥʠʷ ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [9]: 

çɸʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʝ ʚʨʝʤʷ ʤʝʥʷʝʪʩʷ, 

ʣʠʙʦ ʨʘʩʪʝʪ, ʣʠʙʦ ʧʘʜʘʝʪ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʥʦʩʷʪ 

ʥʝʧʝʨʠʦʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɼʘʚʣʝʥʠʝ ʚ ʧʫʥʢʪʝ ʤʦʞʝʪ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʤʝʥʷʪʴʩʷ ʥʘ 

20-30 ʤʙ. ɿʘʧʠʩʴ ʥʘ ʙʘʨʦʛʨʘʬʝ ʤʦʞʝʪ ʠʤʝʪʴ ʚʠʜ ʚʦʣʥʦʦʙʨʘʟʥʦʡ ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʢʨʠʚʦʡ. ʇʦʵʪʦʤʫ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘʟʳʚʘʶʪ ʝʱʝ ʢʦʣʝʙʘʥʠʷʤʠ ʜʘʚʣʝʥʠʷ. ʉʫʪʦʯʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʦ ʚ ʪʨʦʧʠʢʘʭ ʠ ʠʤʝʝʪ ʜʚʦʡʥʦʡ ʭʦʜ: ʜʚʘ ʤʘʢʩʠʤʫʤʘ (ʧʝʨʝʜ 

ʧʦʣʫʜʥʝʤ ʠ ʧʝʨʝʜ ʧʦʣʫʥʦʯʴʶ) ʠ ʜʚʘ ʤʠʥʠʤʫʤʘ (ʨʘʥʦ ʫʪʨʦʤ ʠ ʧʦʩʣʝ ʧʦʣʫʜʥʷ). 

ʉʫʪʦʯʥʘʷ ʘʤʧʣʠʪʫʜʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 3-4 ʤʙ. ʆʪ ʪʨʦʧʠʢʦʚ ʢ ʧʦʣʶʩʘʤ ʘʤʧʣʠʪʫʜʘ 

ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʫʙʳʚʘʝʪ; ʢ 60Ü ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʝʩʷʪʳʝ ʜʦʣʠ ʤʠʣʣʠʙʘʨʘ. 

ʇʨʠʯʠʥʘʤʠ ʩʫʪʦʯʥʦʛʦ ʭʦʜʘ ʜʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ: ʩʫʪʦʯʥʳʡ ʭʦʜ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, 

ʩʦʙʩʪʚʝʥʥʳʝ ʫʧʨʫʛʠʝ ʢʦʣʝʙʘʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʧʨʠʣʠʚʥʳʝ ʚʦʣʥʳ ʚ ʘʪʤʦʩʬʝʨʝè. 
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ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʳʯʣʝʥʠʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʢʘʢ ʧʦʩʪʦʷʥʥʦ 

ʜʝʡʩʪʚʫʶʱʠʡ ʬʘʢʪʦʨ ʤʦʞʥʦ ʧʫʪʝʤ ʫʩʨʝʜʥʝʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ 

ʧʦ ʤʥʦʞʝʩʪʚʫ ʤʝʪʝʦʩʪʘʥʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʢʦʣʦ ʠ ʟʘ ʧʦʣʷʨʥʳʤ ʢʨʫʛʦʤ. ʊʘʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʜʣʷ 42 ʤʝʪʝʦʩʪʘʥʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʝʚʝʨʥʝʝ 60Ü ʩ.ʰ. 

ʠ ʶʞʥʝʝ 60Ü ʶ.ʰ.  ʩ ʰʘʛʦʤ ʧʦ ʜʦʣʛʦʪʝ ʥʝ ʙʦʣʝʝ 15Ü. ɼʘʥʥʳʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʠʟ [10] 

(ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʈ0 ʥʘ ʫʨʦʚʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʘʥʮʠʠ ʚ ʤʠʣʣʠʤʝʪʨʘʭ ʨʪʫʪʥʦʛʦ 

ʩʪʦʣʙʘ). ʋʩʨʝʜʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩʥʘʯʘʣʘ ʧʦ ʝʞʝʩʫʪʦʯʥʳʤ ʜʘʥʥʳʤ ʩ 3-

ʯʘʩʦʚʳʤ ʠʥʪʝʨʚʘʣʦʤ ʧʦ ʢʘʞʜʦʡ ʤʝʪʝʦʩʪʘʥʮʠʠ ʦʪʜʝʣʴʥʦ, ʧʦ 3 - 4ïʣʝʪʥʠʤ 

ʥʘʙʣʶʜʝʥʠʷʤ (ʚʝʟʜʝ ï ʮʠʢʣ ʧʦʣʥʦʛʦ ʛʦʜʘ), ʠ ʟʘʪʝʤ ʧʦʣʫʯʝʥ ʩʨʝʜʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʚʩʝʤ 

ʤʝʪʝʦʩʪʘʥʮʠʷʤ, ʨʠʩ. 2.  
 

 
 

ʈʠʩ. 2. ʋʩʨʝʜʥʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʫʪʦʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ 
 

ʅʘ ʨʠʩ. 2 ʩʧʣʦʰʥʘʷ ʯʝʨʥʘʷ ʣʠʥʠʷ ï ʨʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʦʚ, ʧʫʥʢʪʠʨʦʤ ʦʙʦʟʥʘʯʝʥʦ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. ʈʠʩ.2 ʧʦʢʘʟʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪ, ʩʦʚʧʘʜʘʶʱʠʡ ʩ ʦʞʠʜʘʥʠʷʤʠ, 

ʚʳʩʢʘʟʘʥʥʳʤʠ ʚʳʰʝ, ʘ ʠʤʝʥʥʦ ï ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʩʝʢʪʦʨʝ 4 (ʨʠʩ. 1) ʚ 

ʜʠʘʧʘʟʦʥʝ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪ 18-00 ʜʦ 00-00 ʯʘʩʦʚ. ɽʩʣʠ ʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʩʫʤʤʘʨʥʦ ʩʝʢʪʦʨʘ 3 ʠ 4 ʧʨʦʪʠʚ 1 ʠ 2, ʪʦ ʠʭ ʦʪʥʦʰʝʥʠʝ ʜʘʝʪ ʙʘʣʘʥʩ +0.0283 ʧʨʦʪʠʚ -

0.0283 ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ.  

ʆʪʤʝʯʘʷ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʯʪʦ ʠʟʫʯʘʝʤʘʷ ʪʝʦʨʠʷ ʚʳʜʝʨʞʘʣʘ ʧʨʦʚʝʨʢʫ 

ʬʘʢʪʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ, ʤʦʞʥʦ ʚʳʩʢʘʟʘʪʴ ʨʷʜ ʩʦʦʙʨʘʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʚʦʡʩʪʚ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ (ʵʬʠʨʘ), ʚʳʧʦʣʥʷʶʱʝʡ ʨʦʣʴ ʚ ʧʝʨʝʜʘʯʝ ʜʘʚʣʝʥʠʷ 

ʬʦʢʫʩʠʨʫʶʱʠʭʩʷ ʚʦʣʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʥʫʢʣʦʥʳ ʷʜʝʨ ʘʪʦʤʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʚʝʱʝʩʪʚʦ ʧʣʘʥʝʪʳ. ʇʝʨʚʦʝ ï ʜʘʚʣʝʥʠʝ ʥʝʩʦʤʥʝʥʥʦ ʩʫʱʝʩʪʚʫʝʪ, ʠ ʦʥʦ ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ ʤʳ ʥʘʙʣʶʜʘʝʤ ʢʘʢ ʩʠʣʫ ʪʷʞʝʩʪʠ ʠ ʢʘʢ ʧʨʠʯʠʥʫ ʜʚʠʞʝʥʠʷ-

ʩʝʨʬʠʥʛʘ ʥʝʙʝʩʥʳʭ ʪʝʣ. ɺʪʦʨʦʝ ï ʯʘʩʪʠʮʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʝʤʥʫʶ ʤʘʪʝʨʠʶ ʦʢʘʟʳʚʘʶʪ 

ʥʘ ʷʜʨʘ ʘʪʦʤʦʚ ʫʧʨʫʛʦʝ, ʥʦ ʥʝ ʨʘʟʨʫʰʘʶʱʝʝ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ. ʊʨʝʪʴʝ -  ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʯʘʩʪʠʮ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʩʧʦʩʦʙʥʘ ʧʨʦʥʠʢʘʪʴ ʩʢʚʦʟʴ ʤʦʣʝʢʫʣʷʨʥʳʝ ʩʣʦʠ 

ʚʝʱʝʩʪʚʘ ʧʣʘʥʝʪʳ ʤʠʥʫʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʷʜʨʘʤʠ ʘʪʦʤʦʚ, ʘ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ 

ʜʘʚʣʝʥʠʝ ʥʘ ʚʝʱʝʩʪʚʦ ʧʣʘʥʝʪʳ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʯʘʩʪʠʮ. 

ɺʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʚʳʩʪʫʧʘʝʪ ʧʨʠ ʵʪʦʤ ʥʝ ʧʨʦʩʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʜʘʚʣʝʥʠʝ, ʥʦ ʠ 

ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, ʦʢʨʫʞʘʶʱʠʭ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʜʦʧʫʩʪʠʤʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, - ʯʝʣʦʚʝʯʝʩʪʚʦ ʠ ʙʠʦʩʬʝʨʘ ɿʝʤʣʠ ʚ ʦʩʥʦʚʥʦʡ ʩʚʦʝʡ ʤʘʩʩʝ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ ʯʘʩʪʠʮ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʚ 4 ʩʝʢʪʦʨʝ 
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ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ (18-00 ï 00-00 ʯʘʩ. ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ 21-00) ʟʘʤʝʜʣʝʥʠʝʤ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʛʨʫʞʝʥʠʝʤ ʚ ʩʦʥ. 

ɺʨʘʱʝʥʠʝ ɿʝʤʣʠ. ɺ [6] ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʢʨʫʛʦʚʦʝ ʜʚʠʞʝʥʠʝ ʧʣʘʥʝʪ ʚʥʫʪʨʠ 

ʦʨʙʠʪʘʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʩʦʙʩʪʚʝʥʥʦʝ ʚʨʘʱʝʥʠʝ ʧʣʘʥʝʪ, ʥʘʢʣʦʥʝʥʠʝ ʦʩʠ ʚʨʘʱʝʥʠʷ, 

ʦʨʠʝʥʪʘʮʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʨʙʠʪʘʣʴʥʳʝ ʠ ʩʧʠʥ-ʦʨʙʠʪʘʣʴʥʳʝ 

ʨʝʟʦʥʘʥʩʳ ʟʘʜʘʶʪʩʷ ʬʘʟʦʚʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʚʦʣʥ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʦʣʥʝʯʥʦʡ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʝ. ʇʦʧʳʪʘʝʤʩʷ ʧʦʜʦʡʪʠ ʢ ʚʦʧʨʦʩʫ ʧʨʠʯʠʥʥʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ɿʝʤʣʠ ʩ ʪʝʭ ʞʝ ʧʦʟʠʮʠʡ, ʯʪʦ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʘʥʘʣʠʟʝ ʷʚʣʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʝʨʬʠʥʛʘ. ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʤʦʪʨʠʤ ʵʚʦʣʶʮʠʶ ʧʘʪʪʝʨʥʦʚ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʜʦʣʛʦʪʳ. ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʟʷʪʳ ʜʘʥʥʳʝ 

ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʤʝʪʝʦʩʪʘʥʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʜʨʫʛ 

ʜʨʫʛʫ. ɿʘʚʠʩʠʤʦʩʪʴ ʜʘʚʣʝʥʠʷ ʦʪ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʫʩʨʝʜʥʝʥʘ ʧʦ ʤʘʩʩʠʚʫ ʥʘʙʣʶʜʝʥʠʡ 

ʟʘ 3-4 ʛʦʜʘ, ʘ ʜʠʘʛʨʘʤʤʳ ʨʘʟʥʳʭ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʢ ʦʙʱʝʤʫ ʩʨʝʜʥʝʤʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʜʣʷ 5 ʧʘʨ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.3. ʇʝʨʚʦʝ, ʯʪʦ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, - ʜʠʘʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʥʘʤ, ʯʪʦ ʜʣʷ 

ʢʘʞʜʦʡ ʧʘʨʳ ʪʦʯʝʢ ʤʘʢʩʠʤʫʤʳ ʣʝʞʘʪ ʥʘ ʦʜʥʦʡ ʦʩʠ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʜʨʫʛ ʜʨʫʛʫ. 

ɺʪʦʨʦʝ, - ʦʩʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʘʢʩʠʤʫʤʦʚ ʚʨʘʱʘʶʪʩʷ ʩʠʥʭʨʦʥʥʦ ʩʦ ʩʤʝʱʝʥʠʝʤ ʧʦ 

ʜʦʣʛʦʪʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʡ ʜʦʣʛʦʪʳ ʤʝʩʪʘ ʦʧʨʝʜʝʣʝʥʳ ʜʚʝ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʪʦʯʢʠ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʫʤʘ. ɿʝʤʣʷ ʦʢʘʟʳʚʘʝʪʩʷ ʟʘʞʘʪʘ ʧʘʨʘʤʠ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ, ʢʦʪʦʨʳʝ ʚʨʘʱʘʶʪʩʷ ʩʠʥʭʨʦʥʥʦ ʩ ʚʨʘʱʝʥʠʝʤ ʩʘʤʦʡ 

ɿʝʤʣʠ. ʆʩʪʘʝʪʩʷ ʩʜʝʣʘʪʴ ʥʝʩʣʦʞʥʳʡ ʚʳʚʦʜ ʦ ʧʨʠʯʠʥʘʭ ʠ ʩʣʝʜʩʪʚʠʷʭ. ʈʘʟʫʤʝʝʪʩʷ, ʥʝ 

ʜʝʨʝʚʴʷ, ʤʘʰʫʱʠʝ ʣʠʩʪʴʷʤʠ, ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʚʝʪʨʘ, ʘ ʚʝʪʝʨ ʢʣʦʥʠʪ ʠʭ ʢ ʟʝʤʣʝ, ʪʘʢ 

ʠ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʠʤʝʥʥʦ ʙʝʛʫʱʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʟʘʢʨʫʯʠʚʘʶʪ ʠ 

ʩʠʥʭʨʦʥʠʟʠʨʫʶʪ ʚʨʘʱʝʥʠʝ ɿʝʤʣʠ ʠ ʥʠʢʘʢ ʠʥʘʯʝ. 
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ʈʠʩ. 3. ʉʫʪʦʯʥʳʝ ʫʩʨʝʜʥʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʜʘʚʣʝʥʠʷ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʷʭ, ʜʠʘʤʝʪʨʘʣʴʥʦ 

ʨʘʟʥʝʩʝʥʥʳʭ ʧʦ ʜʦʣʛʦʪʝ 
 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, - ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʦʨʙʠʪʘʣʴʥʳʡ 

ʩʝʨʬʠʥʛ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʨʦʪʘʮʠʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʘ ʚʳʯʣʝʥʠʪʴ ʠʭ 

ʨʘʟʜʝʣʴʥʦ ʧʦʟʚʦʣʠʣ ʨʘʟʣʠʯʥʦ ʧʨʠʤʝʥʝʥʥʳʡ ʤʝʪʦʜ ʫʩʨʝʜʥʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʜʘʚʣʝʥʠʷ, 

ʧʨʠʚʷʟʘʥʥʳʭ ʢ ʤʝʩʪʥʦʤʫ ʚʨʝʤʝʥʠ. ʉʫʱʝʩʪʚʝʥʥʦ ʪʘʢʞʝ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʨʦʪʘʮʠʷ 

ʥʘʨʘʚʥʝ ʩ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʩʝʨʬʠʥʛʦʤ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʬʦʢʫʩʠʨʦʚʢʘʤʠ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʦʨʙʠʪʘʣʴʥʳʤʠ ʢʘʥʘʣʘʤʠ ʝʩʪʴ ʝʱʝ ʦʜʥʦ ʧʨʦʷʚʣʝʥʠʝ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʩʠʣʳ, - ʛʨʘʚʠʪʘʮʠʠ. 

ɻʨʘʚʠʪʘʮʠʷ ʩʦʣʥʝʯʥʦʛʦ ʦʨʙʠʪʘʣʴʥʦʛʦ ʢʘʥʘʣʘ. ʇʦʤʠʤʦ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ (ʨʠʩ.1) ʥʘ ɿʝʤʣʶ, ʨʘʚʥʦ ʢʘʢ ʠ ʥʘ ʚʩʶ ʩʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ, ʜʝʡʩʪʚʫʝʪ 

ʜʘʚʣʝʥʠʝ ʦʨʙʠʪʘʣʴʥʦʛʦ ʩʝʨʬʠʥʛʘ ʩʘʤʦʡ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʧʝʨʝʤʝʱʘʶʱʝʡ ʝʝ ʧʦ 

ʛʘʣʘʢʪʠʯʝʩʢʦʡ ʦʨʙʠʪʝ. ɼʣʷ ɿʝʤʣʠ ʦʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʝ 

ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʶʞʥʦʛʦ ʧʦʣʶʩʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʥʝʪ ʪʘʢʦʛʦ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʚʣʝʥʠʷ ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʫ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ 

ʦʨʙʠʪʘʣʴʥʳʤ ʠʣʠ ʨʦʪʘʮʠʦʥʥʳʤ ʜʘʚʣʝʥʠʝʤ. ɿʘʪʦ ʝʩʪʴ ʜʨʫʛʦʡ ʥʝ ʤʝʥʝʝ ʩʝʨʴʝʟʥʳʡ 

ʨʝʛʠʩʪʨʠʨʫʶʱʠʡ ʬʘʢʪʦʨ, ʘ ʠʤʝʥʥʦ, - ʨʝʟʢʘʷ ʜʠʩʧʨʦʧʦʨʮʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʫʰʠ ʠ 

ʚʦʜʳ ʤʝʞʜʫ ʶʞʥʳʤ ʠ ʩʝʚʝʨʥʳʤ ʧʦʣʫʰʘʨʠʷʤʠ ʚ ʧʦʣʴʟʫ ʩʝʚʝʨʥʦʛʦ, ʪʘʙʣ. 1 [11]. 
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ʊʘʙʣʠʮʘ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʰʠ ʠ ʚʦʜʳ ʤʝʞʜʫ ʶʞʥʳʤ ʠ ʩʝʚʝʨʥʳʤ ʧʦʣʫʰʘʨʠʷʤʠ 
 

 

ʉʝʚʝʨʥʦʝ 

ʧʦʣʫʰʘʨʠʝ 

ʖʞʥʦʝ 

ʧʦʣʫʰʘʨʠʝ 
ɿʝʤʣʷ ʚ ʮʝʣʦʤ 

ʇʦʚʝʨʭʥʦʩʪʴ ɿʝʤʥʦʛʦ 

ʰʘʨʘ 

ʚ ʤʣʥ. ʢʚ. 

ʢʤ 
ʚ % 

ʚ ʤʣʥ. ʢʚ. 

ʢʤ 

ʚ 

% 

ʚ ʤʣʥ. ʢʚ. 

ʢʤ 

ʚ 

% 

ʉʫʰʘ  

ɺʦʜʘ 

100  

155 

39  

61 

49  

206 

19  

81 

149  

361 

29  

71 

ɺʩʝʛʦ 255 100 255 100 510 100 

 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʰʠ ʠ ʚʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʥʦʛʦ ʰʘʨʘ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʜʝʡʩʪʚʠʷ ʘʩʩʠʤʝʪʨʠʯʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ 

ʩʝʨʬʠʥʛʘ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪ ʩʫʤʤʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʘʚʣʝʥʠʷ 

ʨʦʪʘʮʠʦʥʥʦʛʦ, ʜʘʚʣʝʥʠʷ ʦʨʙʠʪʘʣʴʥʦʛʦ ʩʝʨʬʠʥʛʘ ʠ ʰʠʨʦʪʥʦʡ ʢʘʨʪʠʥʳ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʩʪʦʷʯʠʭ ʚʦʣʥ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ [3]. ʉʥʘʯʘʣʘ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʥʘ ɿʝʤʣʝ 

ʠʤʝʶʪʩʷ ʩʝʢʪʦʨʘ ʜʦʣʛʦʪʳ, ʛʜʝ ʤʘʢʩʠʤʫʤʳ ʨʦʪʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʨʠʩ. 3, ʜʠʘʛʨʘʤʤʘ 

2) ʩʦʚʧʘʜʘʶʪ ʧʦ ʤʝʩʪʥʦʤʫ ʚʨʝʤʝʥʠ ʩ ʤʘʢʩʠʤʫʤʦʤ ʜʘʚʣʝʥʠʷ ʦʨʙʠʪʘʣʴʥʦʛʦ ʩʝʨʬʠʥʛʘ 

(ʨʠʩ. 2). ʊʘʢʠʤ ʭʘʨʘʢʪʝʨʥʳʤ ʩʝʢʪʦʨʦʤ ʚ ʚʦʩʪʦʯʥʦʤ ʧʦʣʫʰʘʨʠʠ ʷʚʣʷʝʪʩʷ 110Ü -140Ü 

ʚ.ʜ., ʨʠʩ. 4. 
 

 
 

ʈʠʩ. 4. ʉʝʢʪʦʨ ʚ.ʜ., ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʚʧʘʜʝʥʠʝ ʤʘʢʩʠʤʫʤʦʚ ʨʦʪʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʜʘʚʣʝʥʠʷ ʩʝʨʬʠʥʛʘ 
 

ʉʦʚʤʝʱʘʷ ʵʪʦʪ ʩʝʢʪʦʨ ʩ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʧʦʣʦʩʦʡ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʦʢʦʣʦ 30Ü 

ʩ.ʰ.) [3], ʧʦʣʫʯʘʝʤ ʦʙʣʘʩʪʴ, ʛʜʝ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʥʘʙʣʶʜʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʳʩʦʪʳ ʠ ʛʣʫʙʠʥʳ, ʨʠʩ.5 [12] , ʨʠʩ.6 [13] 

ɽʱʝ ʨʘʟ ʫʪʦʯʥʠʤ:  

1. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ-ʩʝʨʬʠʥʛʘ ʩʦ ʩʪʦʨʦʥʳ 

ʶʞʥʦʛʦ ʧʦʣʶʩʘ ʥʘʙʣʶʜʘʝʤ ʨʝʟʫʣʴʪʘʪ ʚ ʚʠʜʝ ʜʨʝʡʬʘ ʦʩʥʦʚʥʦʡ ʤʘʪʝʨʠʢʦʚʦʡ ʤʘʩʩʳ (ʘ 

ʤʘʩʩʘ ʝʩʪʴ ʠʥʜʠʢʘʪʦʨ ʛʨʘʚʠʪʘʮʠʠ) ʚ ʩʪʦʨʦʥʫ ʩʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ; ʜʨʝʡʬ ʚ ʩʝʚʝʨʥʦʤ 

ʧʦʣʫʰʘʨʠʠ ʦʩʣʘʙʣʷʝʪʩʷ ʠ (ʠʣʠ) ʧʨʝʢʨʘʱʘʝʪʩʷ ʚ ʩʠʣʫ ʵʢʨʘʥʠʨʦʚʢʠ ʜʘʚʣʝʥʠʷ ʦʩʥʦʚʥʦʡ 

ʤʘʩʩʦʡ ɿʝʤʣʠ. 



 

10 

 

2. ʇʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʝ 

ʦʨʙʠʪʘʣʴʥʳʡ ʩʝʨʬʠʥʛ ʧʣʘʥʝʪʳ ʨʘʩʧʨʝʜʝʣʝʥʦ ʚ ʩʠʣʫ ʝʝ ʦʩʝʚʦʛʦ ʚʨʘʱʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦ, 

ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʝʢʪʦʨʘʭ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʩʣʦʞʝʥʠʝ ʩ ʜʘʚʣʝʥʠʝʤ ʨʦʪʘʮʠʦʥʥʳʤ, 

ʦʪʚʝʩʪʚʝʥʥʳʤ ʟʘ ʚʨʘʱʝʥʠʝ ʧʣʘʥʝʪʳ; ʥʘʠʙʦʣʝʝ ʧʨʦʪʷʞʝʥʥʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʩʝʢʪʦʨ 

110Ü -140Ü ʚ.ʜ., ʨʠʩ. 4; ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʨʦʪʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦʚʧʘʜʘʝʪ ʧʨʠ ʵʪʦʤ ʩ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʜʘʚʣʝʥʠʷ ʦʨʙʠʪʘʣʴʥʦʛʦ ʩʝʨʬʠʥʛʘ (ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ). 

3. ʅʘʣʦʞʝʥʠʝ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʬʘʢʪʦʨʘ ʩ ʰʠʨʦʪʥʳʤ ʧʦʷʩʦʤ ʧʦʚʳʰʝʥʥʦʛʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 30Ü ʩ.ʰ. [3] ʜʘʝʪ ʥʘʤ ʠʪʦʛʦʚʫʶ ʢʘʨʪʠʥʫ, ʨʠʩ. 5, 6. 
 

 
 

ʈʠʩ. 5. ʆʙʣʘʩʪʴ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ 
 

 
 

ʈʠʩ. 6. ʄʘʨʠʘʥʩʢʘʷ ʚʧʘʜʠʥʘ ʠ ʕʚʝʨʝʩʪ 
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ɺ ʢʦʥʪʝʢʩʪʝ ʩʢʘʟʘʥʥʦʛʦ ʠʥʪʝʨʝʩʥʦ ʪʘʢʞʝ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʧʘʣʝʦʛʨʘʬʠʯʝʩʢʫʶ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʜʚʠʞʝʥʠʷ ʀʥʜʠʡʩʢʦʡ ʧʣʠʪʳ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʨʠʩ. 7 [14]: 

çɻʠʤʘʣʘʠ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩʘʤʳʡ ʚʳʩʦʢʠʡ, ʥʦ ʠ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʤʦʣʦʜʳʭ ʛʦʨʥʳʭ 

ʤʘʩʩʠʚʦʚ ʥʘ ɿʝʤʣʝ. ʆʥʠ ʚʟʤʳʣʠ ʚʚʝʨʭ, ʢʦʛʜʘ ʀʥʜʠʡʩʢʘʷ ʧʣʠʪʘ ʚ ʩʚʦʝʤ ʜʚʠʞʝʥʠʠ ʯʝʨʝʟ 

ʀʥʜʠʡʩʢʠʡ ʦʢʝʘʥ ʜʦʰʣʘ ʜʦ ɸʟʠʠ ʠ ʥʘʯʘʣʘ ʧʦʜʣʝʟʘʪʴ ʧʦʜ ʥʝʝ. ɺʟʛʣʷʥʠʪʝ ʝʱʝ ʨʘʟ ʥʘ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʛʜʝ ʥʘʭʦʜʠʣʘʩʴ ʠʥʜʠʡʩʢʘʷ 

ʧʣʠʪʘ ʝʱʝ 65 ʤʣʥ ʣʝʪ ʥʘʟʘʜ. ɿʘ ʧʨʦʰʝʜʰʠʝ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʦʥʘ ʧʨʦʰʣʘ ʧʫʪʴ 

ʜʣʠʥʦʡ ʚ 6 ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ, ʜʚʠʛʘʷʩʴ ʩ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ ð 15 

ʩʘʥʪʠʤʝʪʨʦʚ ʚ ʛʦʜ. ɽʩʣʠ ʨʘʥʴʰʝ ʝʝ ʦʪʜʝʣʷʣ ʦʪ ɽʚʨʘʟʠʡʩʢʦʡ ʧʣʠʪʳ ʜʨʝʚʥʠʡ ʦʢʝʘʥ 

ʊʝʪʠʩ, ʪʦ ʧʨʠʤʝʨʥʦ 40-50 ʤʣʥ ʣʝʪ ʥʘʟʘʜ ʦʥ ʟʘʢʨʳʣʩʷ ð ʜʚʝ ʧʣʠʪʳ ʧʨʠʰʣʠ ʚ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ, ʩʤʠʥʘʷ ʦʩʪʘʪʢʠ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʥʘ ʩʚʦʝʤ ʧʫʪʠ. ʊʦ, ʯʪʦ ʢʦʛʜʘ-

ʪʦ ʙʳʣʦ ʦʢʝʘʥʠʯʝʩʢʠʤ ʜʥʦʤ, ʚʜʨʫʛ ʚʳʧʫʯʠʣʦʩʴ ʚʚʝʨʭ ʚ ʤʝʩʪʝ ʧʦʜʧʦʣʟʘʥʠʷ ʦʜʥʦʡ 

ʧʣʠʪʳ ʧʦʜ ʜʨʫʛʫʶ, ʠ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʛʦʨʥʳʡ ʤʘʩʩʠʚ ð ɻʠʤʘʣʘʠè. 
 

 
 

ʈʠʩ. 7. ʇʘʣʝʦʛʨʘʬʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʜʚʠʞʝʥʠʷ ʀʥʜʠʡʩʢʦʡ ʧʣʠʪʳ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 
 

ʈʠʩ.7 ʜʘʝʪ ʥʘʤ ʥʝ ʪʦʣʴʢʦ ʚʝʩʴʤʘ ʦʱʫʪʠʤʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʥʦ ʠ ʷʩʥʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 71 ʤʠʣʣʠʦʥ ʣʝʪ 

ʥʘʟʘʜ ʥʘ ɿʝʤʣʝ ʩʣʫʯʠʣʦʩʴ ʥʝʯʪʦ, ʯʪʦ ʨʝʟʢʦ ʠʟʤʝʥʠʣʦ ʜʠʥʘʤʠʯʝʩʢʠ ʨʘʚʥʦʚʝʩʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʩʠʣ. 
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ɺ ʟʘʚʝʨʰʝʥʠʝ ʤʦʞʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʨʷʜ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

1. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʥʘʣʠʯʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʦʞʠʜʘʝʤʦʛʦ ʜʘʚʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʝʨʬʠʥʛʘ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, ʢʘʢ ʧʨʠʯʠʥʳ 

ʦʨʙʠʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ. ʇʦʜʪʚʝʨʞʜʝʥʘ ʦʧʨʘʚʜʘʥʥʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʥʷʪʠʷ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʢʘʢ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʠ ʩʨʝʜʳ, ʧʝʨʝʜʘʶʱʝʡ ʜʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʥʫʢʣʦʥʳ ʷʜʝʨ ʘʪʦʤʦʚ. 

2. ʆʙʥʘʨʫʞʝʥʦ ʨʦʪʘʮʠʦʥʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʦʝ ʩ ʚʨʘʱʝʥʠʝʤ ɿʝʤʣʠ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ; ʚʳʩʢʘʟʘʥʦ ʫʪʚʝʨʞʜʝʥʠʝ, 

ʯʪʦ ʦʥʦ ʷʚʣʷʝʪʩʷ ʢʘʢ ʧʨʠʯʠʥʦʡ ʚʨʘʱʝʥʠʷ, ʪʘʢ ʠ ʬʘʢʪʦʨʦʤ ʝʛʦ ʩʪʘʙʠʣʠʟʘʮʠʠ. 

3. ɼʘʚʣʝʥʠʝ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʦʨʙʠʪʘʣʴʥʦʛʦ ʩʝʨʬʠʥʛʘ, 

ʧʝʨʝʤʝʱʘʶʱʝʛʦ ʩʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ, ʥʘʟʚʘʥʦ ʧʨʠʯʠʥʦʡ ʜʠʩʧʨʦʧʦʨʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʤʘʩʩʳ ʩʫʰʠ ɿʝʤʣʠ ʤʝʞʜʫ ʶʞʥʳʤ ʠ ʩʝʚʝʨʥʳʤ ʧʦʣʫʰʘʨʠʷʤʠ. 

4. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʩʝʢʪʦʨʝ 110Ü -140Ü ʚ.ʜ. ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʦʨʙʠʪʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʟʘ ʩʯʝʪ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʩ ʨʦʪʘʮʠʦʥʥʳʤ ʜʘʚʣʝʥʠʝʤ ʠ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩ 

ʰʠʨʦʪʥʳʤ ʧʦʷʩʦʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ [3] ʚ ʦʙʣʘʩʪʠ 30Ü ʩ.ʰ. ʥʘʙʣʶʜʘʝʪʩʷ ʩʘʤʘʷ 

ʩʠʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʥʘʯʠʥʘʶʱʘʷʩʷ ʥʘ ʚʦʩʪʦʢʝ ʩ ʄʘʨʠʘʥʩʢʦʡ ʚʧʘʜʠʥʳ ʠ 

ʧʝʨʝʭʦʜʷʱʘʷ ʚ ʛʨʷʜʫ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ɻʠʤʘʣʘʝʚ, ʊʠʙʝʪʘ ʠ ʂʘʨʘʢʦʨʫʤʘ ʥʘ ʟʘʧʘʜʝ. 

5. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʬʦʨʤʠʨʫʝʤʦʝ ʛʣʦʙʘʣʴʥʳʤʠ ʠʥʪʝʨʬʝʨʝʥʮʠʷʤʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚ ʩʨʝʜʝ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ, ʷʚʣʷʝʪʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʨʠʯʠʥʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʜʚʠʞʝʥʠʷ ʥʝʙʝʩʥʳʭ ʪʝʣ ʠ ʧʨʦʷʚʣʷʝʪ 

ʩʝʙʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʳʭ ʬʦʢʫʩʠʨʦʚʦʢ, ʧʦʨʦʞʜʘʶʱʠʭ ʩʠʣʫ ʪʷʞʝʩʪʠ ʠ ʦʢʨʫʞʘʶʱʠʭ 

ʧʣʘʥʝʪʳ ʠ ʉʦʣʥʮʝ;  

- ʚ ʚʠʜʝ ʜʘʚʣʝʥʠʷ ʩʝʨʬʠʥʛʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʠʯʠʥʦʡ ʦʨʙʠʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ; 

- ʚ ʚʠʜʝ ʨʦʪʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʠʯʠʥʦʡ ʚʨʘʱʝʥʠʷ ʧʣʘʥʝʪ; 

- ʚ ʚʠʜʝ ʰʠʨʦʪʥʳʭ ʧʣʘʥʝʪʘʨʥʳʭ ʧʦʷʩʦʚ ʚʳʩʦʢʦʛʦ ʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ [3]; 

- ʚ ʚʠʜʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʦʨʙʠʪʘʣʴʥʳʭ ʢʘʥʘʣʦʚ [6], ʫʜʝʨʞʠʚʘʶʱʠʭ ʚ ʩʚʦʠʭ 

ʛʨʘʥʠʮʘʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʨʫʧʧʳ ʘʩʪʝʨʦʠʜʦʚ ʠ ʤʝʣʢʠʭ ʩʧʫʪʥʠʢʦʚ; 

- ʚ ʚʠʜʝ ʜʘʚʣʝʥʠʷ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʩʝʨʬʠʥʛʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʠʯʠʥʦʡ ʜʚʠʞʝʥʠʷ 

ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ɿʝʤʣʠ ʢʘʢ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʧʦ ʛʘʣʘʢʪʠʯʝʩʢʦʡ ʦʨʙʠʪʝ; 

- ʚ ʚʠʜʝ ʜʘʚʣʝʥʠʷ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʩʝʨʬʠʥʛʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʜʨʝʡʬʘ ʤʘʪʝʨʠʢʦʚ ʚ ʩʪʦʨʦʥʫ ʩʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ. 

- ʚ ʚʠʜʝ ʩʫʤʤʘʨʥʦʛʦ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ, ʦʨʙʠʪʘʣʴʥʦʛʦ ʠ ʨʦʪʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʠʯʠʥʦʡ ʜʨʝʡʬʘ ʤʘʪʝʨʠʢʦʚ ʠ ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ. 
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ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɸʅɸʃʀɿ ɼʆʃɽʁ ʇʈʆɹ ɸʊʄʆʉʌɽʈʅʆɻʆ ɺʆɿɼʋʍɸ ʅɸ 

ʉʆʆʊɺɽʊʉʊɺʀɽ ʉɸʅʀʊɸʈʅʓʄ ʊʈɽɹʆɺɸʅʀʗʄ ɺ ʆʄʉʂʆʁ 

ʆɹʃɸʉʊʀ ɺ 2015 - 2017 ɻɻ. 

ʈʦʤʘʥʝʥʢʦ ɸ.ʄ.
1
, ʉʘʨʘʡʢʠʥʘ ɽ.ɺ.

2
, ʆʚʯʠʥʥʠʢʦʚ ɼ.ʂ.

3 

ʈʦʤʘʥʝʥʢʦ ɸ.ʄ., ʉʘʨʘʡʢʠʥʘ ɽ.ɺ., ʆʚʯʠʥʥʠʢʦʚ ɼ.ʂ. ɸʅɸʃʀɿ ɼʆʃɽʁ ʇʈʆɹ ɸʊʄʆʉʌɽʈʅʆɻʆ ɺʆɿɼʋʍɸ ʅɸ ʉʆʆʊɺɽʊʉʊɺʀɽ ʉɸʅʀʊɸʈʅʓʄ ʊʈɽɹʆɺɸʅʀʗʄ ɺ ʆʄʉʂʆʁ ʆɹʃɸʉʊʀ ɺ 2015 - 2017 ɻɻ. 

1ʈʦʤʘʥʝʥʢʦ ɸʣʝʢʩʘʥʜʨʘ ʄʠʭʘʡʣʦʚʥʘ ï ʤʘʛʠʩʪʨʘʥʪ; 
2ʉʘʨʘʡʢʠʥʘ ɽʢʘʪʝʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ - ʤʘʛʠʩʪʨʘʥʪ, 

ʬʘʢʫʣʴʪʝʪ ʘʛʨʦʭʠʤʠʠ, ʧʦʯʚʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ, ʧʨʠʨʦʜʦʦʙʫʩʪʨʦʡʩʪʚʘ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ; 
3ʆʚʯʠʥʥʠʢʦʚ ɼʤʠʪʨʠʡ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʢʘʬʝʜʨʘ ʵʢʦʣʦʛʠʠ, ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʙʠʦʣʦʛʠʠ, 

ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ, 

ʛ. ʆʤʩʢ 

 

ɿʘʛʨʷʟʥʝʥʥʳʡ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ʂ ʢʣʶʯʝʚʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʦʪʥʦʩʷʪʩʷ: ʨʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʳ, 

ʦʧʘʩʥʳʝ ʷʜʝʨʥʦ-ʭʠʤʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ,  ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʘ ʪʘʢ ʞʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪ [3]. 

ʇʨʦʚʝʜʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʦʟʜʫʭʘ - ʵʪʦ ʢʦʤʧʣʝʢʩ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ 2.1.6.1032-01 

çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪè [1]. 

ʇʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʜʦʣʝʡ ʧʨʦʙ ʥʘ ʧʨʠʤʝʨʝ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɺ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 97,7% ʧʨʦʙ 

ʠʩʩʣʝʜʦʚʘʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. 

ɺ 2017 ʛ. ʥʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʬʘʢʪʳ ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʙʘʭ, ʙʦʣʝʝ 5 ʇɼʂ, ʢʘʢ ʠ ʚ 2016 ʛ. (2015 ʛ. - 5 ʧʨʦʙ). 

ʇʨʝʚʳʰʝʥʠʝ ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʥʦʨʤʘʪʠʚʘ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʧʨʠ ʤʘʨʰʨʫʪʥʳʭ ʠ ʧʦʜʬʘʢʝʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ [2]. 
 

ʊʘʙʣʠʮʘ 1. ʂʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 2015ï2017 ʛʛ. 
 

ʇʦʢʘʟʘʪʝʣʴ 2015 2016 2017 
ʊʝʤʧ ʧʨʠʨʦʩʪʘ ʢ 

2015 ʛ. ʇʦ ʜʦʣʝ,% 

ɼʦʣʷ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʨʝʚʳʰʘʶʱʠʭ ʇɼʂ ʚ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ, % 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 0,29 0,27 0,40 - 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 0,85 0,83  37,9ŷ 

ɼʦʣʷ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʨʝʚʳʰʘʶʱʠʭ ʇɼʂ ʚ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ, % 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 0,00 0,26 0,0 - 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 0,58 0,6  - 

 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙʘʭ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʧʨʝʚʳʰʝʥʠʷ 

ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʥʦʨʤʘʪʠʚʘ ʚ 2017 ʛ. ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ (2016 ʛ. -0,26%). ɺ 2017 ʛ., ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʚʳʷʚʣʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂʤʨ, ʜʦʣʷ ʧʨʦʙ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 0,13% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ. 

ʊʝʤʧ ʧʨʠʨʦʩʪʘ ʢ 2015 ʛ. ʜʦʣʝʡ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ 

ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ [3].  
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ʊʘʙʣʠʮʘ 2. ʍʠʤʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ, ʧʦ ʢʦʪʦʨʳʤ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ 
 

ɿʘʛʨʷʟʥʠʪʝʣʴ 

ɼʦʣʷ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʝ 

ʦʪʚʝʯʘʶʱʘʷ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ 

ʊʝʤʧ 

ʩʥʠʞʝʥʠʷ ʢ 

2015 ʛ. ʇʦ ʜʦʣʝ 

% 2015 2016 2017 

ʫʛʣʝʚʦʜʦʨʦʜʳ 0,82 0,57 0,4 -51,2 Ź 

ʠʟ ʥʠʭ 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ 
1,80 1,22 0,9 -50,0 Ź 

ʘʤʤʠʘʢ 0,0 2,52 0,3  
 

ʊʘʙʣʠʮʘ 3. ʍʠʤʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ, ʧʦ ʢʦʪʦʨʳʤ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ 
 

ɿʘʛʨʷʟʥʠʪʝʣʴ 

ɼʦʣʷ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʝ 

ʦʪʚʝʯʘʶʱʘʷ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ 

ʊʝʤʧ 

ʩʥʠʞʝʥʠʷ ʢ 

2015 ʛ. ʇʦ ʜʦʣʝ 

% 2015 2016 2017 

ʬʦʨʤʘʣʴʜʝʛʠʜ 0,0 0,0 0,7  

ʫʛʣʝʨʦʜʘ ʦʢʩʠʜ 0,72 0,0 1,2 66,7 ŷ 

ʘʟʦʪʘ ʜʠʦʢʩʠʜ 0,2 0,0 0,33 50,0ŷ 

 

ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ, ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʜʦʣʝʡ ʧʨʦʙ ʩ 

ʧʨʝʚʳʰʝʥʠʝʤ ʇɼʂʤʨ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ 

ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 2017 ʛ. ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʧʦ ʪʘʢʠʤ 

ʚʝʱʝʩʪʚʘʤ, ʢʘʢ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʚ ʪ.ʯ. ʘʨʦʤʘʪʠʯʝʩʢʠʝ, ʘʤʤʠʘʢ. ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʝʡ ʧʨʦʙ ʩ 

ʧʨʝʚʳʰʝʥʠʝʤ ʇɼʂʤʨ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ 

ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʷ ʦʪʤʝʯʝʥ ʧʦ ʪʘʢʠʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ ʢʘʢ: ʫʛʣʝʨʦʜʘ ʦʢʩʠʜ, ʘʟʦʪʘ 

ʜʠʦʢʩʠʜ, ʬʦʨʤʘʣʴʜʝʛʠʜ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʇɼʂʤʨ, 

ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʬʦʨʤʠʨʫʶʱʠʤʠ ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ: ʫʛʣʝʚʦʜʦʨʦʜʳ 

ï 59,4%, ʠʟ ʥʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ï 53,1%, ʠʟ ʥʠʭ ʢʩʠʣʦʣ ï 18,8%; ʩʝʨʳ ʜʠʦʢʩʠʜ ï 21,9%; 

ʫʛʣʝʨʦʜ ʦʢʩʠʜ ï 6,25%; ʬʦʨʤʘʣʴʜʝʛʠʜ ï 6,25%. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʢʘʟʳʚʘʶʪ ʦʙʲʝʢʪʳ-ʟʘʛʨʷʟʥʠʪʝʣʠ: ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, ɸʆ çɻʘʟʧʨʦʤʥʝʬʪʴ-

ʆʅʇɿè, ʆʆʆ çʆʤʩʢʠʡ ʟʘʚʦʜ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘè, ʊʕʎ-5, ʊʕʎ-4, ʆɸʆ 

çʆʤʩʢʰʠʥʘè, ʆɸʆ çʆʤʩʢɺʦʜʦʢʘʥʘʣè ʠ ʜʨʫʛʠʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʉʘʥʇʠʅ 2.1.6.1032-01 çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪè. 

2. ɼʦʢʣʘʜ. ʆʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʟʘ 2016 ʛʦʜ. 

3. ɼʦʢʣʘʜ. ʆʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʟʘ 2017 ʛʦʜ. 

4. ʇʝʪʨʦʚʘ ɽ.ɺ., ʈʦʤʘʥʝʥʢʦ ɸ.ʄ., ʆʚʯʠʥʥʠʢʦʚ ɼ.ʂ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʨʝʜʥʳʭ 

ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʛʦʨʦʜʘ ʆʤʩʢʘ ʚ 2012-2014 ʛ // ʥʘʫʯʥʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ: ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʙ. ʩʪ. ʧʦ ʤʘʪ. XLI 

ʤʝʞʜʫʥʘʨ. ʩʪʫʜ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. ˉ 6 (41). [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://sibac.info/archive/meghdis/6(41).pdf/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 28.02.2019). 
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ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ  

ʀʅɼʋʉʊʈʀʗ 4.0 ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʅɸʇʈɸɺʃɽʅʀʀ 

ʈɸɿɺʀʊʀʗ ʄɽʊʈʆʃʆɻʀʀ 

ʄʘʪʷʢʫʙʦʚʘ ʇ.ʄ.
1
, ʂʫʣʫʝʚ ʈ.ʈ.

2 

ʄʘʪʷʢʫʙʦʚʘ ʇ.ʄ., ʂʫʣʫʝʚ ʈ.ʈ. ʀʅɼʋʉʊʈʀʗ 4.0 ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʅɸʇʈɸɺʃɽʅʀʀ ʈɸɿɺʀʊʀʗ ʄɽʊʈʆʃʆɻʀʀ 

1ʄʘʪʷʢʫʙʦʚʘ ʇʘʨʘʭʘʪ ʄʘʡʣʠʝʚʥʘ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ; 
2ʂʫʣʫʝʚ ʈʫʩʣʘʥ ʈʘʠʩʦʚʠʯ ï ʜʦʢʪʦʨʘʥʪ PhD, 

ʢʘʬʝʜʨʘ ʤʝʪʨʦʣʦʛʠʠ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ, 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ɸ. ʂʘʨʠʤʦʚʘ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ, ʯʪʦ ʠʩʪʦʨʠʷ ʟʥʘʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʚʦʣʶʮʠʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʤ ʤʠʨʝ 

ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʨʘʟʥʳʭ ʩʬʝʨ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, 

ʠʥʠʮʠʠʨʫʝʤʳʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʤʠʨ ʢ ʏʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʠ, ʩʦʛʣʘʩʥʦ 

ʤʥʦʛʠʤ ʵʢʩʧʝʨʪʘʤ, ʦʥʘ ʫʞʝ ʥʘʯʘʣʘʩʴ. ʏʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ, ʠʣʠ ʞʝ 

çʀʥʜʫʩʪʨʠʷ 4.0è, ð ʵʪʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʦʙʤʝʥʫ 

ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. ʉʝʛʦʜʥʷ ʤʳ ʥʘʭʦʜʠʤʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʨʠʤʝʥʝʥʠʷ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʯʝʪʚʝʨʪʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ, ʢʦʪʦʨʘʷ 

ʥʘʟʳʚʘʝʪʩʷ ʀʥʜʫʩʪʨʠʷ 4.0. ʀʥʜʫʩʪʨʠʷ 4.0 ï ʵʪʦ ʢʦʥʮʝʧʮʠʷ, ʢʦʪʦʨʘʷ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ɻʝʨʤʘʥʠʠ. ʅʦ, ʚ ʧʨʠʥʮʠʧʝ, 

ʧʦʜʦʙʥʳʝ ʚʝʱʠ ʩʝʛʦʜʥʷ ʨʘʙʦʪʘʶʪ ʠ ʚ ʉʐɸ, ʠ ʚ ʂʠʪʘʝ. ʇʨʠʰʣʦ ʧʦʥʠʤʘʥʠʝ, ʯʪʦ ʤʳ 

ʜʦʣʞʥʳ ʠʟʤʝʥʠʪʴ ʤʦʜʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʞʝʩʪʢʠʭ, ʢʦʥʢʨʝʪʥʳʭ ʩʭʝʤ 

ʨʝʰʝʥʠʡ, ʧʝʨʝʡʪʠ ʢ ʥʘʩʪʨʘʠʚʘʝʤʳʤ ʛʠʧʝʨʧʨʦʠʟʚʦʜʩʪʚʘʤ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʪʦʯʥʝʝ, ʙʳʩʪʨʝʝ, ʢʘʯʝʩʪʚʝʥʥʝʝ ʠ ʩ ʙʦʣʴʰʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʨʦʣʦʛʠʷ, ʠʥʜʫʩʪʨʠʷ 4.0, ʩʠʩʪʝʤʳ, ʠʟʤʝʨʝʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʨʝʚʦʣʶʮʠʷ. 

 

ɹʫʜʫʱʝʝ ʤʝʪʨʦʣʦʛʠʠ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʩʝʪʝʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʙʫʜʝʪ ʠʛʨʘʪʴ ʦʜʥʫ ʠʟ ʚʘʞʥʝʡʰʠʭ ʨʦʣʝʡ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʘ ʫʤʥʳʭ ʟʘʚʦʜʘʭ ʙʫʜʫʱʝʛʦ. 

ʄʝʪʨʦʣʦʛʠʷ ʢʘʢ ʥʘʫʢʘ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩʘʤʠ ʠʟʤʝʨʝʥʠʡ ʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝʤ, ʩʦʜʝʡʩʪʚʫʝʪ ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʮʝʣʦʤ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʘʩʧʝʢʪʘʭ ʤʝʪʨʦʣʦʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʥʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ ʦʩʥʦʚʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʤʝʪʨʦʣʦʛʠʠ, ʪʦ ʚ ʙʣʠʞʘʡʰʠʡ ʛʦʜ ʥʘʩ 

ʦʞʠʜʘʝʪ ʩʣʝʜʫʶʱʝʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʧʝʨʝʩʤʦʪʨ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʳ 

ʝʜʠʥʠʮ (SI), ʢʦʪʦʨʳʡ ʧʦʪʨʝʙʫʝʪ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʥʠʤʘʥʠʶ ʵʪʠʭ ʚʝʣʠʯʠʥ, ʠʭ 

ʧʝʨʝʜʘʯʝ, ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺʪʦʨʦʡ ʘʩʧʝʢʪ ï ʵʪʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʨʘʟʚʠʪʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʥʩʦʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪ. ʝ. ʥʦʚʳʭ ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʀʥʜʫʩʪʨʠʷ 4.0, ʧʝʨʝʭʦʜ ʢ ʢʦʪʦʨʦʡ ʚʠʜʦʠʟʤʝʥʷʝʪ 

ʩʬʝʨʫ ʦʢʘʟʘʥʠʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʫʛ. 

ʀʩʪʦʨʠʷ ʟʥʘʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʚʦʣʶʮʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ 
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ʨʘʟʥʳʭ ʩʬʝʨ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʠʥʠʮʠʠʨʫʝʤʳʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʤʠʨ ʢ ʏʝʪʚʝʨʪʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʠ, ʩʦʛʣʘʩʥʦ ʤʥʦʛʠʤ ʵʢʩʧʝʨʪʘʤ, ʦʥʘ ʫʞʝ ʥʘʯʘʣʘʩʴ. 

ʏʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ, ʠʣʠ ʞʝ çʀʥʜʫʩʪʨʠʷ 4.0è ð ʵʪʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʪʝʥʜʝʥʮʠʝʡ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʦʙʤʝʥʫ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ. ɼʘʥʥʳʡ ʪʝʨʤʠʥ ʚʚʸʣ ʧʨʝʟʠʜʝʥʪ ɺʩʝʤʠʨʥʦʛʦ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʌʦʨʫʤʘ ð 

ʂʣʘʫʩ ʐʚʘʙ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʚʠʜʝʥʠʝʤ, ʵʪʦ ʢʦʥʮʝʧʮʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʤʳ 

ʩʪʦʠʤ ʥʘ ʧʦʨʦʛʝ ʥʦʚʦʡ ʵʧʦʭʠ, ʛʜʝ ʚʠʨʪʫʘʣʴʥʳʡ ʤʠʨ ʦʙʲʝʜʠʥʝʥ ʩ ʬʠʟʠʯʝʩʢʠʤ ʩ 

ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʯʝʪʚʝʨʪʘʷ ʛʣʦʙʘʣʴʥʘʷ ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʵʨʘ, ʥʘʩʪʫʧʘʶʱʘʷ ʩʦ 

ʚʨʝʤʝʥ ʧʝʨʚʦʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʨʝʚʦʣʶʮʠʠ ʚʦʩʝʤʥʘʜʮʘʪʦʛʦ ʚʝʢʘ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ 

ʜʘʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʫʜʫʪ ʧʦʜʢʨʝʧʣʝʥʳ ʪʘʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʘʢ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 3D-ʧʝʯʘʪʴ, ʠ ʢʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ. 

ʀʟ ʤʥʦʞʝʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ 

ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʱʝʩʪʚʦʤ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʠ ʚʧʝʯʘʪʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʦʩʦʟʥʘʥʠʝ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʢʘʢ 

ʤʠʥʠʤʫʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʄʠʨ ʩʪʦʠʤ ʫ ʠʩʪʦʢʦʚ ʨʝʚʦʣʶʮʠʠ, ʢʦʪʦʨʘʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʠʟʤʝʥʠʪ ʥʘʰʫ ʞʠʟʥʴ, ʥʘʰ ʪʨʫʜ ʠ ʥʘʰʝ ʦʙʱʝʥʠʝ. ʇʦ ʤʘʩʰʪʘʙʫ, 

ʦʙʲʝʤʫ ʠ ʩʣʦʞʥʦʩʪʠ - ʵʪʦ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʨʝʚʦʣʶʮʠʝʡ, ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ ʚʦ ʚʩʝʤ ʧʨʝʜʳʜʫʱʝʤ ʦʧʳʪʝ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʉʣʦʚʦ çʨʝʚʦʣʶʮʠʷè ʦʟʥʘʯʘʝʪ ʨʝʟʢʦʝ ʠ ʨʘʜʠʢʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ. ʈʝʚʦʣʶʮʠʠ 

ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʭʦʜʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʢʦʛʜʘ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʚʦʩʧʨʠʷʪʠʷ ʤʠʨʘ ʚʳʟʳʚʘʣʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ. ʇʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʩʪʦʨʠʷ, ʚʥʝʟʘʧʥʦʩʪʴ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ. 

ʇʝʨʚʳʡ ʢʘʨʜʠʥʘʣʴʥʳʡ ʩʜʚʠʛ ʚ ʦʙʨʘʟʝ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ï ʧʝʨʝʭʦʜ ʦʪ 

ʩʦʙʠʨʘʪʝʣʴʩʪʚʘ ʢ ʟʝʤʣʝʜʝʣʠʶ ï ʧʨʦʠʟʦʰʝʣ ʜʝʩʷʪʴ ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ ʙʣʘʛʦʜʘʨʷ 

ʦʜʦʤʘʰʥʠʚʘʥʠʶ ʞʠʚʦʪʥʳʭ. 

ɸʛʨʘʨʥʘʷ ʨʝʚʦʣʶʮʠʷ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʩʦʝʜʠʥʝʥʠʠ ʩʠʣʳ ʞʠʚʦʪʥʳʭ ʠ ʣʶʜʝʡ ʚ 

ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʇʦʩʪʝʧʝʥʥʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʧʦʚʳʰʘʣʘʩʴ, ʩʪʠʤʫʣʠʨʫʷ ʨʦʩʪ 

ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʨʫʧʥʳʭ ʧʦʩʝʣʝʥʠʡ. ʕʪʦ ʩʦ ʚʨʝʤʝʥʝʤ 

ʧʨʠʚʝʣʦ ʢ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʨʘʩʮʚʝʪʫ ʛʦʨʦʜʦʚ. 

ʇʦʩʣʝ ʘʛʨʘʨʥʦʡ ʨʝʚʦʣʶʮʠʠ ʧʦʩʣʝʜʦʚʘʣ ʨʷʜ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʚʦʣʶʮʠʡ, 

ʥʘʯʘʚʰʠʭʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XVIII ʚʝʢʘ. ʆʥʠ ʩʪʘʣʠ ʚʝʭʘʤʠ ʥʘ ʧʫʪʠ ʦʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʧʨʠʚʝʣ ʢ 

ʩʝʛʦʜʥʷʰʥʝʤʫ ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʤʦʤʝʥʪʫ, ʢʦʛʜʘ ʚ ʧʨʦʮʝʩʩʝ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʨʝʚʦʣʶʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʟʚʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʇʝʨʚʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʜʣʠʣʘʩʴ ʩ 1760-ʭ ʧʦ 1840-ʝ ʛʦʜʳ. ɽʝ ʧʫʩʢʦʚʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʩʪʘʣʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʠ ʠʟʦʙʨʝʪʝʥʠʝ ʧʘʨʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʶ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʪʦʨʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʨʝʚʦʣʶʮʠʷ, ʥʘʯʘʚʰʘʷʩʷ ʚ ʢʦʥʮʝ XIX ʠ ʧʨʦʜʣʠʚʰʘʷʩʷ ʜʦ ʥʘʯʘʣʘ XX ʚʝʢʘ, ʦʙʫʩʣʦʚʠʣʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʣʘʛʦʜʘʨʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ 

ʚʥʝʜʨʝʥʠʶ ʢʦʥʚʝʡʝʨʘ. ʊʨʝʪʴʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʥʘʯʘʣʘʩʴ ʚ 1960-ʭ ʛʦʜʘʭ. 

ʆʙʳʯʥʦ ʝʝ ʥʘʟʳʚʘʶʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʣʠ ʮʠʬʨʦʚʦʡ ʨʝʚʦʣʶʮʠʝʡ, ʪʘʢ ʢʘʢ ʝʝ 

ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʩʪʘʣʦ ʨʘʟʚʠʪʠʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʰʝʩʪʠʜʝʩʷʪʳʭ 

ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʙʦʣʴʰʠʭ ʕɺʄ, ʚ ʩʝʤʠʜʝʩʷʪʳʭ ʠ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ï ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʜʝʚʷʥʦʩʪʳʭ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʟʣʠʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʥʘʫʯʥʳʝ ʜʦʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʝʨʚʳʭ ʪʨʝʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʚʦʣʶʮʠʡ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʝʛʦʜʥʷ ʤʳ 

ʩʪʦʠʤ ʫ ʠʩʪʦʢʦʚ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ. ʆʥʘ ʥʘʯʘʣʘʩʴ ʥʘ ʨʫʙʝʞʝ 
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ʥʦʚʦʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʮʠʬʨʦʚʫʶ ʨʝʚʦʣʶʮʠʶ. ɽʝ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ï ʵʪʦ 

çʚʝʟʜʝʩʫʱʠʡè ʠ ʤʦʙʠʣʴʥʳʡ ʀʥʪʝʨʥʝʪ, ʤʠʥʠʘʪʶʨʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

(ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʜʝʰʝʚʝʶʪ), ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʦʙʫʯʘʶʱʠʝʩʷ ʤʘʰʠʥʳ. 

ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʧʨʝʜʩʪʦʠʪ ʩʦʟʜʘʥʠʝ ʵʪʘʣʦʥʦʚ ʝʜʠʥʠʮ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʦʧʠʨʘʪʴʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʢʦʥʩʪʘʥʪʳ. ʄʳ ʜʦʣʞʥʳ ʙʫʜʝʤ 

ʧʦʩʪʝʧʝʥʥʦ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʦʪʦʡʪʠ ʦʪ ʘʨʪʝʬʘʢʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʝʤ 

(ʢʠʣʦʛʨʘʤʤ), ʠ ʧʝʨʝʡʪʠ ʢ ʩʦʟʜʘʥʠʶ ʵʪʘʣʦʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ. ɼʘʣʝʝ ʵʪʦ ʨʘʟʚʠʪʠʝ ʫʞʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʝʪʨʦʣʦʛʠʠ ʥʘ ʫʨʦʚʥʝ ʦʜʠʥʦʯʥʳʭ ʬʦʪʦʥʦʚ, ʦʜʠʥʦʯʥʳʭ ʘʪʦʤʦʚ ʠ 

ʦʜʠʥʦʯʥʳʭ ʤʦʣʝʢʫʣ, ʧʦʩʢʦʣʴʢʫ ʵʪʦʛʦ ʪʨʝʙʫʶʪ ʥʦʚʳʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʧʨʝʜʝʣʝʥʥʳʝ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫʞʝ ʚʝʜʫʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʦʙʣʘʩʪʠ 

ʨʘʩʭʦʜʦʤʝʪʨʠʠ, ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʨʘʩʭʦʜʦʤʝʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʯʝʥʴ ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʜʠʥʦʯʥʳʭ ʤʦʣʝʢʫʣ. ʊʦ ʝʩʪʴ 

ʬʘʢʪʠʯʝʩʢʠ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ ʙʦʣʝʝ 

ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʤʝʥʷʶʪʩʷ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʝʨʝʦʧʨʝʜʝʣʝʥʠʠ ʝʜʠʥʠʮ ʩʠʩʪʝʤʳ SI, ʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʢ ʵʪʦʤʫ 

ʧʨʦʮʝʩʩʫ ʧʦʜʪʦʣʢʥʫʣʦ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʘʨʪʝʬʘʢʪʦʤ ī ʧʣʘʪʠʥʦ-ʠʨʠʜʠʝʚʳʤ ʢʠʣʦʛʨʘʤʤʦʤ, 

ʧʦʩʢʦʣʴʢʫ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 150 ʣʝʪ ʝʛʦ ʤʘʩʩʘ ʠʟʤʝʥʠʣʘʩʴ ʧʨʠʤʝʨʥʦ ʥʘ 50 

ʤʛ. ʕʪʦʪ ʘʨʪʝʬʘʢʪ ʥʘʭʦʜʠʪʩʷ ʚ ʉʝʚʨʝ ʙʣʠʟ ʇʘʨʠʞʘ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʙʶʨʦ ʤʝʨ ʠ ʚʝʩʦʚ. 

ʄʦʞʝʪ ʙʳʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʤʝʪʨʦʣʦʛʠʠ ʚʯʝʨʘʰʥʝʛʦ ʜʥʷ ʵʪʦ ʥʝ 

ʚʳʛʣʷʜʠʪ ʩʫʱʝʩʪʚʝʥʥʳʤ, ʥʦ ʩʝʛʦʜʥʷ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʥʘʥʦʤʝʪʨʦʣʦʛʠʝʡ, ʩ 

ʥʘʥʦʠʟʤʝʨʝʥʠʷʤʠ ʠ ʚ ʵʪʦʤ ʘʩʧʝʢʪʝ ï ʵʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʤʝʨʝʥʠʡ. ʄʳ ʜʦʣʞʥʳ ʧʝʨʝʡʪʠ ʢ ʙʦʣʝʝ ʪʦʯʥʦʤʫ ʫʩʪʘʥʦʚʣʝʥʠʶ ʝʜʠʥʠʮ ʚʝʣʠʯʠʥ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ. 

ɺ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʥʦʚʳʤʠ ʢʣʶʯʝʚʳʤʠ ʧʦʟʠʮʠʷʤʠ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʬʠʢʩʠʨʫʶʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʢʦʥʩʪʘʥʪʳ. ɹʫʜʫʪ ʫʪʦʯʥʝʥʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʣʦʛʨʘʤʤʘ, ʘʤʧʝʨʘ, ʢʝʣʴʚʠʥʘ ʠ ʤʦʣʷ, ʧʦʪʦʤʫ ʯʪʦ ʘʤʧʝʨ, ʢʝʣʴʚʠʥ ʠ ʤʦʣʴ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʥʦʚʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʠʣʦʛʨʘʤʤʘ. 

ʆʯʝʥʴ ʚʘʞʝʥ ʘʩʧʝʢʪ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ. ʋ ʥʘʩ ʩʫʱʝʩʪʚʫʝʪ ʢʣʘʩʩʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ 

ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʦʪ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʙʶʨʦ ʤʝʨ ʠ ʚʝʩʦʚ ʯʝʨʝʟ ʥʘʮʠʦʥʘʣʴʥʳʝ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʠʥʩʪʠʪʫʪʳ ʜʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. ɺ ʙʫʜʫʱʝʤ ʤʦʞʥʦ 

ʩʦʟʜʘʚʘʪʴ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʪʦʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʤʘʩʩʦʚʦ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʘʤʦʢʘʣʠʙʨʦʚʘʪʴʩʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʧʨʠʙʣʠʟʠʪʴ ʠʭ ʢ ʥʘʮʠʦʥʘʣʴʥʳʤ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʤ 

ʠʥʩʪʠʪʫʪʘʤ ʠ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʠʩʢʣʶʯʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʚʝʥʴʷ ʚ ʧʨʦʮʝʩʩʝ 

ʧʝʨʝʜʘʯʠ ʝʜʠʥʠʮ ʚʝʣʠʯʠʥ ʦʪ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʙʶʨʦ ʤʝʨ ʠ ʚʝʩʦʚ ʢ ʧʦʪʨʝʙʠʪʝʣʶ.  

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʥʦʚʦʤ ʚʟʛʣʷʜʝ ʥʘ ʩʠʩʪʝʤʫ SI, ʪʦ ʦʥʘ ʙʫʜʝʪ ʦʧʠʨʘʪʴʩʷ ʥʘ 

ʧʦʩʪʦʷʥʥʫʶ ʇʣʘʥʢʘ, ɹʦʣʴʮʤʘʥʘ, ɸʚʦʛʘʜʨʦ, ʥʘ ʯʘʩʪʦʪʫ ʧʝʨʝʭʦʜʘ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩʦ 

ʩʚʝʨʭʪʦʥʢʠʤ ʨʘʩʱʝʧʣʝʥʠʝʤ ʦʩʥʦʚʥʦʛʦ ʘʪʦʤʘ ʮʝʟʠʷ-133 ʥʘ ʵʣʝʤʝʥʪʘʨʥʳʡ ʟʘʨʷʜ 

ʵʣʝʢʪʨʦʥʘ ʠ ʩʧʝʢʪʨʘʣʴʥʫʶ ʩʠʣʫ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʪʝʧʝʨʴ ʫʞʝ 

ʢʠʣʦʛʨʘʤʤ ʥʝ ʙʫʜʝʪ ʪʝʤ ʢʠʣʦʛʨʘʤʤʦʤ, ʢ ʢʦʪʦʨʦʤʫ ʤʳ ʩ ʚʘʤʠ ʧʨʠʚʳʢʣʠ. ʆʥ ʙʫʜʝʪ 

ʦʧʠʨʘʪʴʩʷ ʥʘ ʟʥʘʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ, ʢʦʪʦʨʦʝ ʩʝʡʯʘʩ ʜʦʣʞʥʳ ʙʫʜʫʪ 

ʟʘʬʠʢʩʠʨʦʚʘʪʴ. ɸʤʧʝʨ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʟʘʨʷʜʘ, ʧʦʪʦʤʫ ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʤʧʝʨʘ, ʢ ʢʦʪʦʨʦʤʫ 

ʧʨʠʚʳʢʣʠ, ʚ ʧʨʠʥʮʠʧʝ, ʪʝʭʥʠʯʝʩʢʠ ʥʝ ʨʝʘʣʠʟʫʝʤʦ. ʂʝʣʴʚʠʥ, ʦʩʪʘʚʘʷʩʴ ʝʜʠʥʠʮʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʙʫʜʝʪ ʦʧʠʨʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ɹʦʣʴʮʤʘʥʘ. ʉʝʛʦʜʥʷ 

ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʪʝʨʤʦʤʝʪʨʦʚ, ʦʜʠʥ ʠʟ ʥʠʭ ī çʰʫʤʦʚʦʡ 

ʪʝʨʤʦʤʝʪʨè. ʄʦʣʴ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʯʠʩʣʘ ɸʚʦʛʘʜʨʦ. 

ɺ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʝʜʠʥʠʮ ʚʝʣʠʯʠʥ SI ʩʝʤʴ ʙʘʟʦʚʳʭ ʚʝʣʠʯʠʥ: ʘʤʧʝʨ, ʢʝʣʴʚʠʥ, 

ʩʝʢʫʥʜʘ, ʤʝʪʨ, ʢʠʣʦʛʨʘʤʤ, ʢʘʥʜʝʣʘ ʠ ʤʦʣʴ. ʆʥʠ ʫʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʢʦʥʩʪʘʥʪʘʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʵʪʠʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʥʩʪʘʥʪ ʷʚʣʷʝʪʩʷ ʪʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʜʠʥʠʮ ʚʝʣʠʯʠʥ. 
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ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʝʬʦʨʤʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʝʜʠʥʠʮ SI ʧʣʘʥʠʨʫʝʪʩʷ 

ʙʫʜʝʪ ʜʘʥ ʩʪʘʨʪ ʨʘʟʚʠʪʠʶ ʥʦʚʦʡ ʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʝʜʠʥʠʮ. ʕʪʦ ʛʨʘʥʜʠʦʟʥʳʡ ʵʪʘʧ 

ʚ ʨʘʟʚʠʪʠʠ ʤʝʪʨʦʣʦʛʠʠ ʠ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʩ ʥʝʪʝʨʧʝʥʠʝʤ ʞʜʸʪ ʚʩʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʦʙʱʝʩʪʚʦ. ʉʪʦʣʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʦʯʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʨʝʰʘʪʴ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʥʳʝ 

ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʤʝʪʨʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʨʝʰʝʥʠʷ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʥʦʙʠʦʵʣʝʢʪʨʦʥʠʢʠ, ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʚʝʣʠʯʠʥ, ʩʧʝʢʪʨʦʥʠʢʠ ʠ 

ʥʘʥʦʤʘʛʥʝʪʠʟʤʘ, ʪʝʨʘʛʝʨʮʦʚʦʡ ʤʝʪʨʦʣʦʛʠʠ ʠ ʪʨʝʭʤʝʨʥʦʡ ʥʘʥʦʤʝʪʨʦʣʦʛʠʠ. 

ʉʝʛʦʜʥʷ ʤʳ ʥʘʭʦʜʠʤʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʯʝʪʚʝʨʪʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʀʥʜʫʩʪʨʠʷ 4.0. ʀʥʜʫʩʪʨʠʷ 4.0 ï 

ʵʪʦ ʢʦʥʮʝʧʮʠʷ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ɻʝʨʤʘʥʠʠ. 

ʅʦ, ʚ ʧʨʠʥʮʠʧʝ, ʧʦʜʦʙʥʳʝ ʚʝʱʠ ʩʝʛʦʜʥʷ ʨʘʙʦʪʘʶʪ ʠ ʚ ʉʐɸ, ʠ ʚ ʂʠʪʘʝ. ʇʨʠʰʣʦ 

ʧʦʥʠʤʘʥʠʝ, ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʠʟʤʝʥʠʪʴ ʤʦʜʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʞʝʩʪʢʠʭ, 

ʢʦʥʢʨʝʪʥʳʭ ʩʭʝʤ ʨʝʰʝʥʠʡ, ʧʝʨʝʡʪʠ ʢ ʥʘʩʪʨʘʠʚʘʝʤʳʤ ʛʠʧʝʨʧʨʦʠʟʚʦʜʩʪʚʘʤ, ʢʦʪʦʨʳʝ 

ʩʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʪʦʯʥʝʝ, ʙʳʩʪʨʝʝ, ʢʘʯʝʩʪʚʝʥʥʝʝ ʠ ʩ ʙʦʣʴʰʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ. 

ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʧʝʨʝʜ ʤʝʪʨʦʣʦʛʠʝʡ ʩʪʦʠʪ ʨʷʜ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦ ʦʮʝʥʢʘʤ 

ʵʢʩʧʝʨʪʦʚ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʦʩʝʤʴʶ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ɼʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʙʫʜʝʪ 

ʠʛʨʘʪʴ ʧʨʦʤʳʰʣʝʥʥʳʡ ʠʥʪʝʨʥʝʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚʩʝʤ ʟʚʝʥʴʷʤ ʚ 

ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. ɼʣʷ ʤʝʪʨʦʣʦʛʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʩʣʦʞʥʝʡʰʘʷ ʪʝʭʥʠʯʝʩʢʘʷ 

ʟʘʜʘʯʘ ʧʨʦʚʝʜʝʥʠʷ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʠʟʤʝʨʝʥʠʡ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʙ ʠʟʤʝʥʝʥʠʠ ʠ ʫʪʦʯʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʘ 

ʪʘʢʞʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʧʦʪʨʝʙʫʝʪʩʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʩʝʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʚʝʥʴʝʚ, ʧʦʪʦʤʫ ʯʪʦ ʨʝʯʴ ʙʫʜʝʪ ʠʜʪʠ ʥʝ ʪʦʣʴʢʦ ʦ ʚʝʨʪʠʢʘʣʴʥʦʡ, ʥʦ 

ʠ ʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʧʨʠʯʝʤ ʦʙ ʠʥʪʝʛʨʘʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ī ʵʪʦ ʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʤʠʨʝ ʧʦʣʫʯʘʝʪ ʨʘʟʚʠʪʠʝ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʪʝʣʝʤʝʪʨʠʷ, ʩʦʚʤʝʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ, ʥʦʚʳʝ ʩʝʥʩʦʨʥʳʝ  ʪʝʭʥʦʣʦʛʠʠ,  ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʯʠʩʣʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʥʫʞʥʦʝ ʚʨʝʤʷ ʠ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʤʳ ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ, ʢʘʢʦʚʳ ʙʫʜʫʪ 

ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʤʝʪʨʦʣʦʛʠʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ī ʵʪʦ 

ʪʦʯʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ ʠ ʢʦʤʧʣʝʢʩʥʦʩʪʴ. ʅʦ ʟʘ ʵʪʠʤ ʩʪʦʠʪ ʦʯʝʥʴ ʩʝʨʴʝʟʥʘʷ 

ʨʘʙʦʪʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʮʠʬʨʦʚʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʠ ʩʝʥʩʦʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʘʩʧʝʢʪʦʚ ʢʦʨʦʪʢʦ ï ʵʪʦ ʨʘʙʦʪʘ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ, 

ʧʦʣʫʯʝʥʠʝ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ, ʠʭ ʦʮʠʬʨʦʚʢʘ ʠ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀ, ʝʩʪʝʩʪʚʝʥʥʦ, ʤʳ ʜʦʣʞʥʳ 

ʛʦʚʦʨʠʪʴ ʦ ʧʦʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʠ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʠ 

ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʦ ʪʦʤ, ʢʘʢʦʚ ʫʨʦʚʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʜʦʧʫʩʪʠʤ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 

ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʫʞʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʩ 

ʫʯʝʪʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, ʧʨʠʯʝʤ ʜʦʧʫʩʢʠ ʜʦʣʞʥʳ ʩʥʠʞʘʪʴʩʷ ʥʘ ʫʨʦʚʥʝ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. 

ɽʩʣʠ ʤʳ ʛʦʚʦʨʠʤ ʦ ʤʝʪʨʦʣʦʛʠʠ ʜʣʷ ʀʥʜʫʩʪʨʠʠ 4.0, ʪʦ ʤʳ ʜʦʣʞʥʳ ʛʦʚʦʨʠʪʴ ʦʙ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʤʝʪʨʦʣʦʛʠʠ, ʩʤʘʨʪ-ʤʝʪʨʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʧʝʨʠʨʦʚʘʪʴ 

ʙʦʣʴʰʠʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ ʨʘʙʦʪʘʪʴ ʩ ʘʣʛʦʨʠʪʤʘʤʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ɿʘ ʚʨʝʤʷ, ʧʨʦʰʝʜʰʝʝ ʩ ʤʦʤʝʥʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʨʤʠʥʘ ʀʥʜʫʩʪʨʠʷ 4.0, ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʥʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʣʦʩʴ ʵʪʦʡ ʢʦʥʮʝʧʮʠʝʡ, ʢʦʪʦʨʳʝ ʫʛʣʫʙʠʣʠʩʴ ʚ 

ʠʟʫʯʝʥʠʝ ʘʩʧʝʢʪʦʚ ʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʊʘʢʞʝ ʦʥ ʧʨʠʚʣʝʢ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʯʝʥʳʭ ʩʦ ʚʩʝʛʦ ʤʠʨʘ. 
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ʆɹ ʆʉʅʆɺʅʓʍ ʇɸʈɸʄɽʊʈɸʍ ɼɺʋʍʒʗʈʋʉʅʆɻʆ ʇʃʋɻɸ 

ɼʃʗ ɺʉʇɸʐʂʀ ʇʆʏɺ ʀɿ-ʇʆɼ ʍʃʆʇʏɸʊʅʀʂɸ 
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ʢʘʬʝʜʨʘ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʂʘʨʰʠʥʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʛ. ʂʘʨʰʠ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠʟ-ʧʦʜ 

ʭʣʦʧʯʘʪʥʠʢʘ ʩʝʨʠʡʥʳʤʠ ʧʣʫʛʘʤʠ, ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʚʫʭʲʷʨʫʩʥʳʝ ʧʣʫʛʠ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʟʦʥʝ ʭʣʦʧʢʦʚʦʜʩʪʚʘ, ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʶʪ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʟ-ʟʘ ʥʝʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʠʭ ʢ ʷʚʥʦʚʳʨʘʞʝʥʥʦʤʫ 

ʤʠʢʨʦʨʝʣʴʝʬʫ ʭʣʦʧʢʦʚʦʛʦ ʧʦʣʷ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʜʚʫʭʲʷʨʫʩʥʦʛʦ ʧʣʫʛʘ ʜʣʷ ʚʩʧʘʰʢʠ ʧʦʯʚ ʠʟ-ʧʦʜ ʭʣʦʧʯʘʪʥʠʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʩʧʘʰʢʘ ʧʦʯʚʳ, ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʩʪʝʙʝʣʴ, ʭʣʦʧʯʘʪʥʠʢ, ʫʙʦʨʢʘ 

ʩʪʝʙʣʝʡ, ʟʘʧʘʰʢʘ, ʜʚʫʭʲʷʨʫʩʥʳʡ ʧʣʫʛ, ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ, ʢʦʨʧʫʩ, ʦʧʦʨʥʦʝ ʢʦʣʝʩʦ, 

ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ. 

 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ 

ʨʷʜʘ ʟʘʜʘʯ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʠ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪʘʭ. 

ʆʜʥʦʡ ʠʟ ʵʥʝʨʛʦʝʤʢʠʭ ʦʧʝʨʘʮʠʡ ʚ ʟʦʥʝ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʩʧʘʰʢʘ ʧʦʯʚʳ, 

ʩʨʦʢʠ ʧʨʦʚʝʜʝʥʠʷ ʠ ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʦʡ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʷʪ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʫʙʦʨʢʠ 

ʩʪʝʙʣʝʡ ʭʣʦʧʯʘʪʥʠʢʘ. 

ʆʜʥʘʢʦ ʭʦʟʷʡʩʪʚʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʦʙʝʩʧʝʯʝʥʳ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʚʳʧʫʩʢʘʝʤʳʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʨʘʟʥʦʤʘʨʦʯʥʳʭ ʢʦʨʯʝʚʘʪʝʣʝʡ-ʠʟʤʝʣʴʯʠʪʝʣʝʡ. ʂʨʦʤʝ 

ʪʦʛʦ, ʵʪʠ ʤʘʰʠʥʳ ʵʥʝʨʛʦʝʤʢʠ ʠ ʤʝʪʘʣʣʦʝʤʢʠ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʭʦʜʦʚ ʪʨʘʢʪʦʨʦʚ ʧʦ ʧʦʣʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʯʨʝʟʤʝʨʥʦʤʫ ʫʧʣʦʪʥʝʥʠʶ 

ʧʦʯʚʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʘʩʭʦʜʘʤ. 

ʄʥʦʛʠʝ ʭʦʟʷʡʩʪʚʘ, ʥʝ ʩʧʨʘʚʣʷʷʩʴ ʩ ʟʘʯʠʩʪʢʦʡ ʧʦʣʝʡ ʠ ʚʳʚʦʟʦʤ ʩʪʝʙʣʝʡ ʩ ʧʦʣʝʡ, 

ʟʘʧʘʭʠʚʘʶʪ ʠʭ ʚ ʮʝʣʦʤ ʚʠʜʝ. ʇʨʠ ʵʪʦʤ ʩʪʝʙʣʠ ʧʣʦʭʦ ʟʘʜʝʣʳʚʘʶʪʩʷ ʚ ʧʦʯʚʫ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʯʘʩʪʳʝ ʟʘʙʠʚʘʥʠʷ ʧʣʫʛʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 
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ʧʘʭʦʪʥʳʭ ʘʛʨʝʛʘʪʦʚ. ʏʘʩʪʴ ʩʪʝʙʣʝʡ, ʟʘʜʝʣʘʥʥʳʭ ʥʝʛʣʫʙʦʢʦ, ʥʝ ʫʩʧʝʚʘʝʪ ʨʘʟʣʦʞʠʪʴʩʷ 

ʟʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʯʪʦ ʩʣʫʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʨʘʙʦʪʳ ʤʘhʠʥ, 

ʧʨʠʚʦʜʷʱʠʤ ʢ ʟʘʙʠʚʘʥʠʶ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʯʠʟʝʣʝʡ, ʙʦʨʦʥ, ʩʝʷʣʦʢ, ʢʫʣʴʪʠʚʘʪʦʨʦʚ, 

ʩʤʝʱʝʥʠʶ ʛʥʝʟʜ, ʧʦʚʨʝʞʜʝʥʠʶ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʢ 

ʠʟʨʝʞʝʥʥʦʩʪʠ ʚʩʭʦʜʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʧʦʪʝʨʷʤ ʫʨʦʞʘʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʧʘʰʢʘ ʧʦʜ ʧʦʩʝʚ ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʦʚʦʜʠʪʩʷ ʜʚʫʭʲʷʨʫʩʥʳʤʠ 

ʧʣʫʛʘʤʠ ʇʗ-3-35 ʠ ʇɼ-3-35, ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʢʦʨʧʫʩʦʚ ʢʦʪʦʨʳʭ ʨʘʚʥʘ 35 ʩʤ. ʍʣʦʧʢʦʚʳʝ 

ʧʦʣʷ ʦʙʳʯʥʦ ʧʘʰʫʪ ʚʜʦʣʴ ʨʷʜʢʦʚ. ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʰʠʨʠʥʘ ʤʝʞʜʫʨʷʜʴʷ ʥʝ ʢʨʘʪʥʘ 

ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ ʢʦʨʧʫʩʦʚ, ʩʪʝʙʣʠ ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʠ ʟʘʧʘʰʢʝ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʥʘ 

ʙʦʨʦʟʜʥʦʡ ʦʙʨʝʟ ʠʣʠ ʧʦʣʝʚʦʡ ʦʙʨʝʟ ʚʝʨʭʥʝʛʦ ʢʦʨʧʫʩʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʙʠʚʘʥʠʷʤ 

ʧʣʫʛʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʩʧʘʰʢʠ ʠ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʜ ʧʦʩʝʚ 

ʭʣʦʧʯʘʪʥʠʢʘ ʧʦʣʝʡ ʩ ʥʝʨʦʚʥʳʤ ʨʝʣʴʝʬʦʤ ʩʝʨʠʡʥʳʤʠ ʧʣʫʛʘʤʠ ʛʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ [1, 2], ʘ ʜʥʦ ʙʦʨʦʟʜʳ ʧʦʣʫʯʘʝʪʩʷ ʩʪʫʧʝʥʯʘʪʳʤ. ʅʘ ʧʦʣʷʭ 

ʩ ʤʝʞʜʫʨʷʜʴʝʤ 90 ʩʤ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ Ñ12 ʩʤ, ʘ 

ʥʘ ʧʦʣʷʭ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 60 ʩʤ - Ñ9 ʩʤ, ʯʪʦ ʥʝʜʦʧʫʩʪʠʤʦ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʚʩʧʘʰʢʝ ʧʦʣʝʚʦʝ (ʦʧʦʨʥʦʝ) ʢʦʣʝʩʦ ʧʣʫʛʘ ʧʝʨʝʢʘʪʳʚʘʝʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʝʨʦʚʥʦʩʪʷʤ 

ʤʝʞʜʫʨʷʜʴʷ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʧʣʫʛʘ ʥʝ ʢʨʘʪʥʘ ʰʠʨʠʥʝ ʤʝʞʜʫʨʷʜʴʷ. 

ʇʨʠ ʵʪʦʤ ʛʣʫʙʠʥʘ ʚʩʧʘʰʢʠ ʤʝʥʷʝʪʩʷ ʥʘ ʢʘʞʜʦʤ ʧʨʦʭʦʜʝ ʧʣʫʛʘ ʚ ʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʣʫʛʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠʟ-ʧʦʜ ʭʣʦʧʯʘʪʥʠʢʘ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʫʯʠʪʳʚʘʶʪ ʪʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʭʥʦʣʦʛʠʝʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ, ʠ ʥʝ ʤʦʛʫʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʦʝ 

ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ. ʇʦʵʪʦʤʫ ʢʦʥʩʪʨʫʢʮʠʶ ʦʨʫʜʠʡ ʜʣʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʧʦʜ ʭʣʦʧʯʘʪʥʠʢ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʚʝʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʢʦʤʧʣʝʢʩʦʤ ʤʘʰʠʥ ʜʣʷ 

ʨʘʙʦʪʳ ʚ ʤʝʞʜʫʨʷʜʴʷʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʰʠʨʠʥʳ [3].  

ɺ ʂʘʨʰʠʥʩʢʦʤ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʨʘʟʨʘʙʦʪʘʥ ʠ ʠʟʛʦʪʦʚʣʝʥ 

ʧʨʠʮʝʧʥʦʡ ʜʚʫʭʲʷʨʫʩʥʳʡ ʧʣʫʛ ʇʗ-4-30 (ʨʠʩʫʥʦʢ) ʜʣʷ ʚʩʧʘʰʢʠ ʧʦʯʚ ʧʦʜ ʧʦʩʝʚ 

ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 60 ʩʤ. ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ ʥʠʞʥʠʭ ʠ ʚʝʨʭʥʠʭ ʢʦʨʧʫʩʦʚ ʨʘʚʥʘ 

30 ʩʤ. ʆʙʱʘʷ  ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʧʣʫʛʘ 1,2 ʤ., ʪ.ʝ. ʢʨʘʪʥʘ ʰʠʨʠʥʝ ʤʝʞʜʫʨʷʜʴʷ. 
ʉʤʝʱʝʥʠʝ ʢʦʨʧʫʩʦʚ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʦʚ ʥʠʞʥʝʛʦ ʚ ʩʪʦʨʦʥʫ 

ʥʝʚʩʧʘʭʘʥʥʦʛʦ ʧʦʣʷ ʩʦʩʪʘʚʣʷʣʦ 150 ʤʤ. 
 

 
 

ʈʠʩ. ʉʭʝʤʘ ʜʚʫʭʲʷʨʫʩʥʦʛʦ ʧʣʫʛʘ ʇʗ-4-30 
 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʣʫʛʦʚ ʇʗ-3-35 ʠ ʇʗ-4-30 

ʧʨʦʚʦʜʠʣʠ ʚ ʥʦʷʙʨʝ-ʜʝʢʘʙʨʝ ʥʘ ʫʯʘʩʪʢʝ ʠʟ-ʧʦʜ ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʥʝʙʦʣʴʰʠʤ ʫʢʣʦʥʦʤ. 

ʄʠʢʨʦʨʝʣʴʝʬ - ʥʝʨʦʚʥʳʡ ʩ ʥʘʣʠʯʠʝʤ ʧʦʣʠʚʥʳʭ ʙʦʨʦʟʜ ʠ ʛʨʝʙʥʝʡ ʚʳʩʦʪʦʡ 12 ʩʤ. 

ʐʠʨʠʥʘ ʤʝʞʜʫʨʷʜʠʡ 60 ʩʤ. ʇʣʫʛʠ ʘʛʨʝʛʘʪʠʨʦʚʘʣʠ ʩ ʪʨʘʢʪʦʨʦʤ ʊ-4ɸ. ɻʣʫʙʠʥʘ 

ʚʩʧʘʰʢʠ 30 ʩʤ ʧʦ ʩʭʝʤʝ 10+20 (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʷʨʫʩʦʚ). 

ʇʨʠ ʨʘʙʦʪʝ ʩʝʨʠʡʥʦʛʦ ʧʣʫʛʘ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ 

ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʜʦʧʫʩʢʘ (ʤʝʥʝʝ 10%), ʜʦʩʪʠʛʘʷ 16,8%. ʊʘʢʘʷ 
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ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʥʳʤ ʧʣʫʛʦʤ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ 

ʠʟʤʝʥʝʥʠʷ ʤʝʩʪʘ ʜʚʠʞʝʥʠʷ ʧʦʣʝʚʦʛʦ ʢʦʣʝʩʘ ʚ ʤʝʞʜʫʨʷʜʴʝ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʢʘʞʜʦʤ 

ʧʨʦʭʦʜʝ ʧʣʫʛʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʣʫʛʘ ʥʘ 3,85% 

ʤʝʥʴʰʝ, ʯʝʤ ʩʝʨʠʡʥʦʛʦ, ʪʘʢ ʢʘʢ ʧʨʠ ʢʘʞʜʦʤ ʧʨʦʭʦʜʝ ʧʘʭʦʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʧʣʫʛ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʧʦʯʚʫ ʚ ʜʚʫʭ ʤʝʞʜʫʨʷʜʴʷʭ. ʇʨʠ ʵʪʦʤ ʫʣʫʯʰʘʶʪʩʷ ʪʦʯʥʦʩʪʴ ʚʦʞʜʝʥʠʷ ʠ 

ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʪʨʘʢʪʦʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʣʫʛʘ ʇʗ-4-30 ʥʘ ʚʩʧʘʰʢʝ ʧʦʯʚ ʠʟ-ʧʦʜ ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 60 ʩʤ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʣʫʛʦʚ, ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ 

ʢʦʪʦʨʳʭ ʩʦʛʣʘʩʦʚʘʥʘ ʩ ʤʝʞʜʫʨʷʜʴʝʤ ʭʣʦʧʯʘʪʥʠʢʘ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʕʃɽʂʊʈʆɻʀɼʈʆʀʄʇʋʃʔʉʅɸʗ ɺʓʈʋɹʂɸ-ʇʈʆɹʀɺʂɸ 

ʅʦʩʠʨʦʚʘ ɼ.ʇ.
1
, ʄʫʭʘʤʝʜʦʚ ɸ.ɸ.

2
, ʉʘʡʜʫʤʘʨʦʚ ɹ.ʄ.

3 

ʅʦʩʠʨʦʚʘ ɼ.ʇ., ʄʫʭʘʤʝʜʦʚ ɸ.ɸ., ʉʘʡʜʫʤʘʨʦʚ ɹ.ʄ. ʕʃɽʂʊʈʆɻʀɼʈʆʀʄʇʋʃʔʉʅɸʗ ɺʓʈʋɹʂɸ-ʇʈʆɹʀɺʂɸ 

1ʅʦʩʠʨʦʚʘ ɼʠʣʥʦʟʘ ʇʘʭʨʝʪʜʠʥʦʚʥʘ - ʤʘʛʠʩʪʨʘʥʪ, 

ʤʝʭʘʥʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ; 
2ʄʫʭʘʤʝʜʦʚ ɸʟʘʜ ɸʥʚʘʨʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ; 

3ʉʘʡʜʫʤʘʨʦʚ ɹʦʪʠʨ ʄʫʨʘʜʦʚʠʯ ï ʘʩʩʠʩʪʝʥʪ, 

ʢʘʬʝʜʨʘ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

 ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩʳ ʵʣʝʢʪʨʦʛʠʜʨʦʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʣʠʩʪʦʚʦʛʦ ʤʝʪʘʣʣʘ ʜʘʚʣʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ. ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʠ ʜʝʰʝʚʠʟʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʱʝʥʠ ̫ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʦʜʥʦʤ ʰʪʘʤʧʝ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʧʦʩʦʙʘ.  
 

ʋɼʂ 621.771 
 

ɸʥʘʣʠʟ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʧʳʪʘ ʚʥʝʜʨʝʥʠʷ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʵʣʝʢʪʨʦʛʠʜʨʦʠʤʧʫʣʴʩʥʘʷ ʧʨʦʙʠʚʢʘ - (ʕɻʀ-ʧʨʦʙʠʚʢʘ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʵʪʦʛʦ 

ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ. ʇʨʠʦʨʠʪʝʪ ʚ 

ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʥʝʨʛʠʠ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʨʘʟʨʷʜʘ ʚ ʞʠʜʢʦʩʪʠ ʜʣʷ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʩʦʚʝʪʩʢʦʤʫ ʠʟʦʙʨʝʪʘʪʝʣʶ ʃ.ɸ. ʖʪʢʠʥʫ [1]. 

ʅʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʕɻʐ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪ ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ ʚ ʟʘʟʦʨʝ ʤʝʞʜʫ 2 ʚʳʩʦʢʦʚʦʣʴʪʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ, 

ʥʘʭʦʜʷʱʠʤʠʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʙʳʯʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ 

ʕɻʀʐ ʠ ʝʝ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 1. ʇʨʠ ʨʘʟʨʷʜʝ 
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ʢʦʥʜʝʥʩʘʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʥʘ ʠʩʢʨʦʚʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚ ʞʠʜʢʦʩʪʠ ʦʙʨʘʟʫʝʪʩʷ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʧʣʘʟʤʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʣʘʟʤʝʥʥʳʡ ʢʘʥʘʣ, ʨʘʩʰʠʨʷʷʩʴ ʚ 

ʞʠʜʢʦʩʪʠ ʩʦʟʜʘʝʪ ʠʤʧʫʣʴʩʥʦʝ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʣʠʩʪʦʚʫʶ ʟʘʛʦʪʦʚʢʫ, 

ʦʩʫʱʝʩʪʚʣʷʷ ʪʨʝʙʫʝʤʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ. 
 

 
 

ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʕɻʀʐ 

1-ʢʘʤʝʨʘ, 2-ʨʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ, 3-ʨʘʙʦʯʠʝ ʵʣʝʢʪʨʦʜʳ, 4-ʟʘʛʦʪʦʚʢʘ ʜʦ ʠ ʧʦʩʣʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ, 

5-ʤʘʪʨʠʮʘ 
 

ʕʣʝʢʪʨʦʛʠʜʨʦʠʤʧʫʣʴʩʥʦʡ ʰʪʘʤʧʦʚʢʦʡ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʩʥʦʚʥʳʝ 

ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʝ (ʚʳʪʷʞʢʫ, ʬʦʨʤʦʚʢʫ, ʢʘʣʠʙʨʦʚʢʫ, ʨʘʟʜʘʯʫ, ʦʙʞʠʤ, ʦʪʙʦʨʪʦʚʢʫ) ʠ 

ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ (ʧʨʦʙʠʚʢʫ, ʚʳʨʫʙʢʫ, ʦʙʨʝʟʢʫ) ʦʧʝʨʘʮʠʠ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ, ʘ ʪʘʢʞʝ 

ʠʭ ʢʦʤʙʠʥʘʮʠʠ ʢʘʢ ʥʘ ʧʣʦʩʢʠʭ ʟʘʛʦʪʦʚʢʘʭ ʩ ʛʘʙʘʨʠʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʚ ʧʣʘʥʝ ʜʦ 2 ʤ ʠ 

ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ ʜʦ 3-5 ʤʤ, ʪʘʢ ʠ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʛʦʪʦʚʢʘʭ ʜʠʘʤʝʪʨʦʤ ʜʦ 1.1,5 

ʤ ʠ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ ʜʦ 2.3 ʤʤ. ʉʭʝʤʘ ʵʣʝʢʪʨʦʛʠʜʨʦʠʤʧʫʣʴʩʥʦʡ ʚʳʨʫʙʢʠ-ʧʨʦʙʠʚʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. 
 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʵʣʝʢʪʨʦʛʠʜʨʦʠʤʧʫʣʴʩʥʦʡ ʚʳʨʫʙʢʠ-ʧʨʦʙʠʚʢʠ ʣʠʩʪʦʚʦʛʦ ʤʝʪʘʣʣʘ 
 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʕɻʀʐ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʦʩʦʙʘʤʠ ʰʪʘʤʧʦʚʢʠ ʚ ʞʝʩʪʢʠʭ 

ʰʪʘʤʧʘʭ - ʧʨʦʩʪʦʪʘ ʠ ʜʝʰʝʚʠʟʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʠʟ ʧʘʨʳ ʞʝʩʪʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ; ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʟʘ ʦʜʠʥ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ ʙʦʣʴʰʠʭ; ʯʝʤ ʩʦ ʩʪʘʪʠʯʝʩʢʠʤ ʥʘʛʨʫʞʝʥʠʝʤ, ʧʨʝʜʝʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʩʪʝʧʝʥʠ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʟʘʛʦʪʦʚʢʠ, ʧʦʚʳʰʝʥʥʘʷ ʪʦʯʥʦʩʪʴ ʰʪʘʤʧʦʚʘʥʥʳʭ 

ʜʝʪʘʣʝʡ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʫʧʨʫʛʦʛʦ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʠʤʧʫʣʴʩʥʦʤ 

ʥʘʛʨʫʞʝʥʠʠ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʦʜʥʦʤ ʰʪʘʤʧʝ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʵʣʝʢʪʨʦʛʠʜʨʦʠʤʧʫʣʴʩʥʳʝ ʧʨʝʩʩʳ (ʫʩʪʘʥʦʚʢʠ) ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ ʜʦ 150 ʂɼʞ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʜʘʚʣʝʥʠʝ ʥʘ ʟʘʛʦʪʦʚʢʝ ʩʚʳʰʝ 1000 ʄʇʘ ʧʨʠ ʩʢʦʨʦʩʪʠ ʝʝ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦ 300 ʤ/ʩ. 



 

24 

 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʦʩʥʘʩʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʦʙʦʩʥʦʚʘʥʠʷʤʠ, ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʕɻʐ. ʀʟʚʝʩʪʥʳʝ ʫʩʪʘʥʦʚʢʠ ʕɻʐ ʠʤʝʶʪ ʚʝʣʠʯʠʥʫ 5-50 ʢɺ. 

ɺʨʝʤʷ ʚʳʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʢʘʥʘʣ ʨʘʟʨʷʜʘ ʤʘʣʦ ʠ ʠʤʝʝʪ ʧʦʨʷʜʦʢ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʠʢʨʦʩʝʢʫʥʜ, ʧʦʵʪʦʤʫ ʚʩʣʝʜʩʪʚʠʝ ʠʤʧʫʣʴʩʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʲʝʤʝ ʞʠʜʢʦʩʪʠ ʥʘʯʘʣʘ ʨʘʟʨʷʜʘ, ʠʤʝʶʱʝʛʦ ʜʘʚʣʝʥʠʝ ʧʦʨʷʜʢʘ 

ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʘʪʤʦʩʬʝʨ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʪʦʛʦ ʞʝ ʧʦʨʷʜʢʘ, ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʢʘʥʘʣ- 

ʞʠʜʢʦʩʪʴ ʚʦʟʥʠʢʘʶʪ ʚʳʩʦʢʠʝ ʤʛʥʦʚʝʥʥʳʝ ʜʘʚʣʝʥʠʷ, ʦʙʨʘʟʫʶʱʠʝ ʥʘ ʥʝʢʦʪʦʨʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʢʘʥʘʣʘ ʨʘʟʨʷʜʘ ʫʜʘʨʥʫʶ ʚʦʣʥʫ. ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʫʜʘʨʥʘʷ ʚʦʣʥʘ ʦʙʨʘʟʫʝʪʩʷ ʚ ʤʦʤʝʥʪ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʪʦʢʘ ʨʘʟʨʷʜʘ, ʪ.ʝ. ʚ ʧʝʨʚʦʤ ʧʦʣʫʧʝʨʠʦʜʝ. 

ʇʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʚ ʟʦʥʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʧʨʦʮʝʩʩ ʨʘʩʰʠʨʝʥʠʷ ʢʘʥʘʣʘ ʨʘʟʨʷʜʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʷʨʢʠʤ ʩʚʝʯʝʥʠʝʤ. ɺʩʣʝʜ ʟʘ 

ʦʢʦʥʯʘʥʠʝʤ ʨʘʟʨʷʜʘ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʙʳʩʪʨʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʛʘʟʦʚʦʡ 

ʧʦʣʦʩʪʴʶ (ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʞʠʜʢʦʩʪʠ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʞʠʜʢʦʩʪʴ ʧʦʣʫʯʘʝʪ ʨʘʜʠʘʣʴʥʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʨʠʩ 3, ʥʘʟʳʚʘʝʤʦʝ ʛʠʜʨʦʧʦʪʦʢʦʤ. 
 

 
 

ʈʠʩ. 3. ʇʨʦʭʦʞʜʝʥʠʝ ʨʘʟʨʷʜʘ ʚ ʞʠʜʢʦʩʪʠ ʧʨʠ ʕɻʐ: ʥʘʯʘʣʦ ʨʘʟʨʷʜʘ - ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʧʣʘʟʤʝʥʥʦʡ ʧʦʣʦʩʪʠ - ʩʭʣʦʧʳʚʘʥʠʝ ʧʣʘʟʤʝʥʥʦʡ ʧʦʣʦʩʪʠ 
 

ʇʦ ʤʝʨʝ ʨʘʩʰʠʨʝʥʠʷ ʛʘʟʦʧʘʨʦʚʦʡ ʧʦʣʦʩʪʠ ʜʘʚʣʝʥʠʝ ʚ ʥʝʡ ʧʘʜʘʝʪ ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʚʩʣʝʜʩʪʚʠʝ ʠʥʝʨʮʠʠ ʞʠʜʢʦʩʪʠ ʚ ʤʦʤʝʥʪ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ 

ʤʝʥʴʰʠʤ, ʯʝʤ ʜʘʚʣʝʥʠʝ ʚ ʦʢʨʫʞʘʶʱʝʤ ʦʙʲʝʤʝ ʞʠʜʢʦʩʪʠ, ʧʦʵʪʦʤʫ ʥʘʯʠʥʘʝʪʩʷ 

ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ - ʩʞʘʪʠʝ ʛʘʟʦʧʨʦʚʦʜʥʦʡ ʧʦʣʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʥʝ ʧʨʦʠʟʦʡʜʝʪ ʚʳʨʘʚʥʠʚʘʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʛʘʟʦʧʨʦʚʦʜʥʦʡ ʧʦʣʦʩʪʠ ʠ ʦʢʨʫʞʘʶʱʝʤ 

ʦʙʲʝʤʝ ʞʠʜʢʦʩʪʠ ʠ ʥʝʢʦʪʦʨʦʛʦ ʝʛʦ ʧʨʝʚʳʰʝʥʠʷ ʟʘ ʩʯʝʪ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʞʠʜʢʦʩʪʠ. 

ɿʘʪʝʤ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʠ ʪʘʢʠʭ ʧʫʣʴʩʘʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ. 

ʉʫʜʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʨʘʙʦʪ ʨʘʟʨʫʰʝʥʠʝ ʟʘʛʦʪʦʚʢʠ ʚ 

ʨʘʟʜʝʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʷʭ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ (ʆʄɼ) ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʭ ʨʘʟʜʝʣʦʚ ʪʝʦʨʠʠ ʆʄɼ. ɺ ʨʘʟʜʝʣʠʪʝʣʴʥʳʭ 

ʦʧʝʨʘʮʠʷʭ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʤʝʪʘʣʣʘ ʟʘʚʝʨʰʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝʤ ʚ 

ʦʙʣʘʩʪʠ ʣʦʢʘʣʴʥʦʛʦ ʦʯʘʛʘ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. ʊʘʢʠʝ ʟʘʜʘʯʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʝʣʠʥʝʡʥʦʩʪʴʶʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ, ʬʠʟʠʯʝʩʢʦʡ 

ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʧʦʚʝʜʝʥʠʷ ʤʝʪʘʣʣʘ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴʶ, ʙʦʣʴʰʠʤʠ 

ʧʣʘʩʪʠʯʝʩʢʠʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ, ʘ ʪʘʢʞʝ ʪʨʝʙʫʶʪ ʟʘʜʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʨʝʥʠʝ, ʫʧʨʫʛʦʝ ʠ 

ʧʣʘʩʪʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ, ʫʧʨʦʯʥʝʥʠʝ ʠ ʨʘʟʨʫʰʝʥʠʝ ʤʝʪʘʣʣʘ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʫʰʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʨʘʟʜʝʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʷʭ ʣʠʩʪʦʚʦʡ 

ʰʪʘʤʧʦʚʢʠ ʧʦʟʚʦʣʠʪ ʢʦʨʨʝʢʪʥʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʜʝʪʘʣʝʡ, ʢʘʯʝʩʪʚʦ 

ʩʨʝʟʘ, ʚʣʠʷʥʠʝ ʟʘʪʫʧʣʝʥʠʷ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ 

ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʜʥʦʡ ʠʟ ʮʝʣʝʡ ʤʦʝʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ 

ʦʮʝʥʢʠ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘ ʢʨʦʤʢʝ ʤʘʪʨʠʮʳ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 
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ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ LS-DUNA ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʠʢ, 

ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʨʘʙʦʪʝ [2]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʨʘʟʨʫʰʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʨʠʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʨʝʜʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʢʦʛʜʘ 

ʚʪʦʨʘʷ ʛʣʘʚʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʨʘʚʥʘ ʥʫʣʶ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ 

ʜʣ̫ ʩʪʘʣʠ 12ʍ18ʅ9ʊ ʪʦʣʱʠʥʦʡ 0.55 ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʜʝʣʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪ. 

ʂʨʠʪʝʨʠʡ ʨʘʟʨʫʰʝʥʠʷ ʙʫʜʝʪ ʩʣʝʜʫʶʱʠʤ: ʨʘʟʨʫʰʝʥʠʝ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʫʪʴ ʜʝʬʦʨʤʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʣʘʚʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ ʧʝʨʝʩʝʢʘʝʪ ʜʘʥʥʫʶ ʢʨʠʚʫʶ. ʈʘʟʨʫʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʵʪʦʤʫ ʟʘ ʠʩʢʦʤʫʶ ʢʨʠʚʫʶ ʧʨʠʥʠʤʘʶʪ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ 

ʟʦʥʳ, ʚ ʢʦʪʦʨʦʡ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʟʘʤʝʪʥʦʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʊɽʆʈɽʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʇʈʆʎɽʉʉɸ ʇʆɼɸʏʀ ɺʆʈʆʍɸ 

ʂʃɽɺɽʈɸ ʅɸ ʂʆʅɺɽʁɽʈ ʉʋʐʀʃʔʅʆʁ ʋʉʊɸʅʆɺʂʀ 

ʈɸɹʆʏʀʄ ʆʈɻɸʅʆʄ ɿɸɻʈʋɿʏʀʂɸ 

ʈʘʟʟʘʢʦʚ ʊ.ʈ.
1
, ʕʨʛʘʰʝʚ ɻ.ʍ.

2
, ʈʘʟʟʘʢʦʚ C.ʊ.

3 

ʈʘʟʟʘʢʦʚ ʊ.ʈ., ʕʨʛʘʰʝʚ ɻ.ʍ., ʈʘʟʟʘʢʦʚ C.ʊ. ʊɽʆʈɽʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʇʈʆʎɽʉʉɸ ʇʆɼɸʏʀ ɺʆʈʆʍɸ ʂʃɽɺɽʈɸ ʅɸ ʂʆʅɺɽʁɽʈ ʉʋʐʀʃʔʅʆʁ ʋʉʊɸʅʆɺʂʀ ʈɸɹʆʏʀʄ ʆʈɻɸʅʆʄ ɿɸɻʈʋɿʏʀʂɸ 

1ʈʘʟʟʘʢʦʚ ʊʫʨʘ ʍʦʣʤʫʨʘʜʦʚʠʯ- ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ; 
2ʕʨʛʘʰʝʚ ɻʘʡʨʘʪ ʍʫʜʘʷʨʦʚʠʯ ï ʘʩʩʠʩʪʝʥʪ; 

3ʈʘʟʟʘʢʦʚ ʉʘʤʘʨ ʊʫʨʘʝʚʠʯ ï ʩʦʠʩʢʘʪʝʣʴ, 

ʢʘʬʝʜʨʘ ʤʝʭʘʥʠʟʘʮʠ ̫ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʂʘʨʰʠʥʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ,  

ʛ. ʂʘʨʰʠ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʚʦʨʦʭʘ ʢʣʝʚʝʨʘ ʥʘ ʢʦʥʚʝʡʝʨ 

ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʞʝ ʩʭʝʤʘ ʨʘʙʦʪʳ ʟʘʛʨʫʟʯʠʢʘ ʠ ʦʩʥʦʚʥʳʝ ʬʘʟʳ ʧʨʦʮʝʩʩʘ 

ʦʪʜʝʣʝʥʠʷ  ʚʦʨʦʭʘ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʟʳ 

ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʘʣʴʮʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʯʝʛʦ  ʦʨʛʘʥʘ ʟʘʛʨʫʟʯʠʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʨʦʮʝʩʩ, ʩʝʤʝʥʥʦʡ ʚʦʨʦʭ, ʩʫʰʠʣʴʥʘʷ 

ʫʩʪʘʥʦʚʢʘ, ʢʦʥʚʝʡʝʨ, ʟʘʛʨʫʟʯʠʢ, ʨʘʙʦʯʠʡ ʦʨʛʘʥ, ʧʘʨʘʤʝʪʨ, ʬʘʟʘ, ʧʘʣʴʮʝʚʳʡ ʙʘʨʘʙʘʥ. 

 

ʇʨʦʮʝʩʩ ʧʦʜʘʯʠ ʚʦʨʦʭʘ ʥʘ ʢʦʥʚʝʡʝʨ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ (ʨʠʩ. 1) ʨʘʙʦʯʠʤ 

ʦʨʛʘʥʦʤ ʟʘʛʨʫʟʯʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʬʘʟ:  

1.ɺʳʨʘʚʥʠʚʘʥʠʝ ʩʣʦʷ ʚʦʨʦʭʘ ʥʘ ʪʨʘʥʧʦʨʪʝʨʝ ʟʘʛʨʫʟʯʠʢʘ. 

2.ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʜʥʦʛʦ ʨʷʜʘ ʧʘʣʴʮʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʩ ʤʘʩʩʦʡ 

ʚʦʨʦʭʘ ʥʘ ʧʨʦʜʦʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʨyʝ ʟʘʛʨʫʟʯʠʢʘ. 

3.ʆʪʜʝʣʝʥʠʝ ʧʦʨʮʠʡ ʠʟ ʦʙʱʝʡ ʤʘʩʩʳ ʚʦʨʦʭʘ. 

4.ʇʝʨʝʤʝʱʝʥʠʝ ʚʦʨʦʭʘ ʚʤʝʩʪʝ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. 

5.ʉʙʨʦʩ ʚʦʨʦʭʘ ʥʘ ʢʦʥʚʝʡʝʨ ʩʫʠhʣʢʠ. 

ɺ ʮʝʣʷʭ ʫʧʨʦʱʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ ʧʦʜʘʯʠ ʚʦʨʦʭʘ 

ʧʨʠʥʠʤʘʝʤ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ: 

1. ʉʝʤʝʥʥʦʡ ʚʦʨʦʭ ʦʜʥʦʨʦʜʝʥ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ. 

2. ʇʦʜʘʯʘ ʚʦʨʦʭʘ ʧʨʦʜʦʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʨʘʙʦʪʳ 

ʨʘʚʥʦʤʝʨʥʘ ʥʘ ʢʘʞʜʳʡ ʨʷʜ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʟʘʛʨʫʟʯʠʢʘ. 
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3.ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʨʦʭʘ ʦʪʜʝʣʝʥʠʶ ʧʦʩʪʦʷʥʥʦ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʧʦʣʦʞʝʥʠʷʭ 

ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. 

4.ɺ ʢʘʞʜʦʤ ʨʷʜʫ ʠʤʝʝʪʩʷ ʦʜʠʥʦʢʦʚʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʠ ʦʥʠ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʤʝʱʝʥʳ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʨʷʜʫ. 

5. ʈʘʙʦʯʠʡ ʦʨʛʘʥ ʟʘʛʨʫʟʯʠʢʘ ʚʨʘʱʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʩ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ɤ=const, 

ʘ ʧʨʦʜʦʣʥɹ ʡr ʪʨʘʥʩʧʦʨʪʝʨ ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ V=const. 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʞʝ ʤʘʩʩʘ ʚʦʨʦʭʘ ʥʝʦʜʥʦʨʦʜʥʘ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʨʦʭʘ ʦʪʜʝʣʝʥʠʶ ʧʦʨʮʠʠ ʥʝʦʜʠʥʘʢʦʚʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ ʠ ʪʦ, ʯʪʦ ʦʪʜʝʣʝʥʠʝ ʧʦʨʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʯʝʨʝʟ ʩʚʦʠ ʧʘʣʴʮʝʚʳʝ ʵʣʝʤʝʥʪʳ, ʥʦ ʠ 

ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʠʮ ʤʝʞʜʫ ʩʦʙʦʡ. 

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʘʣʴʮʝʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚʘʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 2, 3, 4 ʠ 5-ʶ ʬʘʟʳ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ. 

ʋʜʘʨ ʨʷʜʘ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʝʥ ʧʨʠ ʠʭ ʥʘʢʣʦʥʝ ʚ 

ʩʪʨʦʥʫ ʚʨʘʱʝʥʠʷ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʦʦʪʥʦʰʝʥʠʠ ʧʦʜʘʯʠ ʪʨʘʥʩʧʦʨʪʝʨʘ 

ʟʘʛʨʫʟʯʠʢʘ ʠ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. 
 

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʙʦʪʳ ʟʘʛʨʫʟʯʠʢʘ ʚʦʨʦʭʘ 
 

 
 

ʈʠʩ. 2. ʆʩʥʦʚʥʳʝ ʬʘʟʳ ʧʨʦʮʝʩʩʘ ʦʪʜʝʣʝʥʠʷ ʚʦʨʦʭʘ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ 
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ɸʥʘʣʠʟ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ  ʩʝʤʝʥʥʦʛʦ ʚʦʨʦʭʘ ʧʦʩʣʝ ʦʯʝʩʘ ʧʦʟʚʦʣʷʝʪ 

ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʘʪʝʨʠʘʣ, ʩ ʢʦʪʦʨʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʵʣʝʤʝʥʪʳ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 

ʟʘʛʨʫʟʯʠʢʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʫʧʨʫʛʦʚʷʟʢʠʤ ʪʝʣʘʤ. ʄʦʜʝʣʴ ʫʧʨʫʛʦʚʷʟʢʦʛʦ ʪʝʣʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʢʦʥʛʣʦʤʝʨʘʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʚʝʨʜʦʛʦ (ʫʧʨʫʛʦʛʦ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʧʣʘʩʪʠʯʥʦʛʦ) ʩʢʝʣʝʪʘ ʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʚʝʱʝʩʪʚʘ (ʚʦʟʜʫʭʘ), ʟʘʧʦʣʥʷʶʱʝʛʦ ʧʨʦʤʝʞʫʪʢʠ 

ʤʝʞʜʫ ʪʚʝʨʜʳʤʠ ʵʣʝʤʝʥʪʘʤʠ [1]. 

ʉʝʤʝʥʥʦʡ ʚʦʨʦʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʢʘʥʠ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʚʦʣʦʢʥʠʩʪʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ (ʩʪʝʙʣʷʤʠ).  ɺ ʧʦʣʦʩʪʷʭ ʵʪʦʡ ʩʨʝʜʳ ʩʦʜʝʨʞʘʪʩʷ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ 

(ʩʝʤʝʥʘ) ʠ ʚʦʟʜʫʭ. ɹʫʜʫʯʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ, ʚʦʣʦʢʥʘ ʪʘʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʘʚʷʪ ʥʘ 

ʛʘʟʦʦʙʨʘʟʥʫʶ ʩʨʝʜʫ, ʦʢʨʫʞʘʶʱʫʶ ʠʭ, ʟʘʩʪʘʚʣʷʷ ʝʸ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʤʝʥʝʝ 

ʥʘʧʨʷʞʝʥʥʳʝ ʟʦʥʳ. ʆʙʱʝʠʟʚʝʩʪʥʦ [1], ʯʪʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʧʨʫʛʦʩʪʠ, ʚʷʟʢʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ. ɺ 

ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʥʷʪʦ ʫʧʨʫʛʦʩʪʴ 

ʠʟʦʙʨʘʞʘʪʴ ʚ ʚʠʜʝ ʧʨʫʞʠʥʳ, ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ɻʫʢʘ, ʘ 

ʚʷʟʢʦʩʪʴ ʚʠʜʝ ʮʠʣʠʥʜʨʘ ʩ ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʴʶ, ʚ ʢʦʪʦʨʦʤ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʨʰʥʷ 

ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ. ʀʟʚʝʩʪʥʦ [2] ʧʨʠʤʝʥʝʥʠʝ ʨʷʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʫʧʨʫʛʦʚʷʟʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ñʪʝʣʦ ɹʶʨʛʝʩʘò, ñʪʝʣʦ ɻʫʢʘò, ñʪʝʣʦ 

ʄʘʢʩʚʝʣʣʘò, ñʤʦʜʝʣʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ɺ.ʀ.ʆʩʦʙʦʚʘò ʠ ʪ.ʜ. 

ʆʪʜʝʣʝʥʠʝ ʩʣʦʷ ʤʘʪʝʨʠʘʣʘ ʦʪ ʩʝʤʝʥʥʦʛʦ ʚʦʨʦʭʘ ʧʦʩʣʝ ʦʯʝʩʘ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ 

ʧʦʜʧʦʨʘ ʩʦ ʩʪʦʨʦʥ r ʦʩʪʘʣʴʥʦʡ ʤʘʩʩ r ʠ ʨʘʟʨʫʰʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʠʮ. ɼʣʷ 

ʫʧʨʦʱʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʝʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʦʣʘʛʘʝʤ, ʯʪʦ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʚʦʨʦʭ, ʥʝ ʜʝʡʩʪʚʫʶʪ 

ʜʨʫʛʠʝ ʢʘʢʠʝ-ʣʠʙʦ ʩʚʷʟʠ, ʢʨʦʤʝ ʩʠʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ. 

ʇʘʣʴʮʝʚʳʡ ʙʘʨʘʙʘʥ-ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʟʘʛʨʫʟʯʠʢʘ ï ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʝʡ 

ʟʘʭʚʘʪʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʩʘʤʦʦʯʠʱʘʝʤʦʩʪʴʶ. ʕʪʦ ʤʦʞʝʪ ʙʳʪ ʦʙʝʩʧʝʯʝʥʦ ʧʨʠ 

ʥʘʢʣʦʥʝ ʨʘʙʦʯʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʪʦʨʦʥʫ ʚʨʘʱʝʥʠʷ ʙʘʨʘʙʘʥʘ [3].  
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ɺʀɼʓ ʀɿʅʆʉʆɺ ʆʉʅʆɺʅʓʍ ɼɽʊɸʃɽʁ ɻʀɼʈʆɸɻʈɽɻɸʊʆɺ ʀ 

ʄɽʊʆɼʀʂɸ ʀʍ ʆʇʈɽɼɽʃɽʅʀʗ 

ʄʘʤʘʩʘʣʠʝʚʘ ʄ.ʀ. 
ʄʘʤʘʩʘʣʠʝʚʘ ʄ.ʀ. ɺʀɼʓ ʀɿʅʆʉʆɺ ʆʉʅʆɺʅʓʍ ɼɽʊɸʃɽʁ ɻʀɼʈʆɸɻʈɽɻɸʊʆɺ ʀ ʄɽʊʆɼʀʂɸ ʀʍ ʆʇʈɽɼɽʃɽʅʀʗ 

ʄʘʤʘʩʘʣʠʝʚʘ ʄʫʢʘʜʜʘʩ ʀʙʘʜʫʣʣʘʝʚʥʘ - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ʢʘʬʝʜʨʘ ʪʝʭʥʠʢʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ, ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʬʘʢʫʣʴʪʝʪ, 

ʊʘʰʢʝʥʩʪʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ʅʘ ʜʝʪʘʣʷʭ: ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʪʘʢʠʝ ʞʸ ʠʟʥʦʩʳ, ʢʘʢ ʠ ʥʘ ʜʝʪʘʣʷʭ 

ʜʨʫʛʠʭ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ. ʆʪʜʝʣʴʥʳʝ ʞʝ ʚʠʜʳ ʠʟʥʦʩʦʚ ʜʝʪʘʣʝʡ ʭʘʨʘʢʪʝʨʥʳ ʪʦʣʴʢʦ ʜʣʷ 

ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʥʦʩʦʚ ʜʝʪʘʣʠ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʠʟʤʝʥʷʶʪ ʩʚʦʠ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʥʘʨʫʰʘʶʪʩʷ ʨʝʛʫʣʠʨʦʚʢʠ 

ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʠ ʪ. ʜ. 
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ʜʝʪʘʣʝʡ (ʨʘʟʤʝʨʥʫʶ ʮʝʧʴ), ʘ ʪʘʢʞʝ ʧʦʩʘʜʢʠ ʚ ʩʦʧʨʷʞʝʥʠʷʭ, ʯʪʦ ʠʟʤʝʥʷʝʪ ʨʝʞʠʤ 

ʨʘʙʦʪʳ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ. 

ɺʝʣʠʯʠʥʘ ʠʟʥʦʩʘ ʜʝʪʘʣʝʡ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ, ʢʘʯʝʩʪʚʘ ʨʝʤʦʥʪʘ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ʂ ʦʩʥʦʚʥʳʤ ʠʟʥʦʩʘʤ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʦʪʥʦʩʷʪʩʷ: ʘʙʨʘʟʠʚʥʳʡ, 

ʩʭʚʘʪʳʚʘʥʠʝ, ʩʤʷʪʠʝ, ʵʨʦʟʠʦʥʥʦ-ʢʘʚʠʪʘʮʠʦʥʥʳʡ, ʫʩʪʘʣʦʩʪʥʳʡ, ʢʦʨʨʦʟʠʡʥʘʷ ʠ ʜʨ. 

ɸʙʨʘʟʠʚʥʳʡ ʠʟʥʦʩ ʧʨʝʦʙʣʘʜʘʝʪ. ʕʪʦʤʫ ʚʠʜʫ ʠʟʥʦʩʘ ʧʦʜʚʝʨʞʝʥʳ ʢʦʨʧʫʩʘ, ʚʪʫʣʢʠ ʠ 

ʮʘʧʬʳ ʰʝʩʪʝʨʝʥ ʛʠʜʨʦʥʘʩʦʩʦʚ, ʧʨʝʮʠʟʠʦʥʥʳʝ ʜʝʪʘʣʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʫʧʣʦʪʥʝʥʠʷ, ʰʪʦʢʠ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ ʠ ʨʷʜ ʜʨʫʛʠʭ ʜʝʪʘʣʝʡ [3]. 

ɸʙʨʘʟʠʚʥʦʝ ʠʟʥʘʰʠʚʘʥʠʝ ʚʳʟʳʚʘʝʪʩʷ ʟʘʛʨʷʟʥʠʪʝʣʝʤ. ʆʩʥʦʚʥʘʷ ʬʠʟʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʛʨʷʟʥʠʪʝʣʷ - ʪʚʝʨʜʦʩʪʴ ʠ ʨʘʟʤʝʨ ʝʛʦ ʯʘʩʪʠʮ (ʢʚʘʨʮ, ʧʦʣʝʚʦʡ ʰʧʘʪ, 

ʦʢʠʩʣʳ ʤʝʪʘʣʣʦʚ). ʊʚʝʨʜʦʩʪʴ ʢʚʘʨʮʘ, ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʠ ʦʢʠʩʣʘ ʘʣʶʤʠʥʠʷ ʚʦ ʤʥʦʛʦ ʨʘʟ 

ʙʦʣʴʰʝ ʪʚʝʨʜʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʫʱʠʭʩʷ ʧʘʨ 

ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ. ʇʦʵʪʦʤʫ ʜʘʞʝ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʠʪʝʣʷ ʚ ʨʘʙʦʯʝʡ 

ʞʠʜʢʦʩʪʠ ʥʘʨʫʰʘʝʪ ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʛʠʜʨʦʩʠʩʪʝʤʳ. ʇʦʧʘʜʘʷ ʚ ʟʘʟʦʨʳ ʤʝʞʜʫ 

ʪʨʫʱʠʤʠʩʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʩʢʦʣʴʟʷʱʠʭ ʧʘʨ ʘʛʨʝʛʘʪʦʚ, ʪʚʝʨʜʳʝ ʯʘʩʪʠʯʢʠ ʚʳʟʳʚʘʶʪ ʥʝ 

ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʥʳʡ ʠʟʥʦʩ, ʥʦ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʩʠʣʫ ʪʨʝʥʠʷ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʚʳʟʳʚʘʶʪ ʟʘʢʣʠʥʠʚʘʥʠʝ ʜʝʪʘʣʝʡ. ʈʝʩʫʨʩ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ ʦʯʠʩʪʢʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʦʪ ʟʘʛʨʷʟʥʠʪʝʣʷ. 

ʉʭʚʘʪʳʚʘʥʠʝ (ʟʘʝʜʘʥʠʝ, ʟʘʜʠʨʳ) ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʧʦʣʫʩʫʭʦʤ ʪʨʝʥʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʫʙʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ 

ʩʙʦʨʢʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʨʝʤʦʥʪʝ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʠʨʘʙʦʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ, ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʝʡ ʩʢʦʣʴʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʥʦʛʦ ʫʜʝʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ. 

ʉʭʚʘʪʳʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʙʳʚʘʝʪ ʠ ʚ ʟʦʣʦʪʥʠʢʦʚʳʭ ʧʘʨʘʭ ʧʨʠ 

ʥʝʙʦʣʴʰʠʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʩʤʝʱʝʥʠʷʭ ʟʦʣʦʪʥʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ ʠ ʥʘʛʨʫʟʢʘʭ, 

ʚʳʟʳʚʘʶʱʠʭ ʧʝʨʝʢʦʩ ʠʣʠ ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʚʟʘʠʤʥʦʝ ʧʨʠʞʘʪʠʝ ʟʦʣʦʪʥʠʢʘ ʢ ʢʦʨʧʫʩʫ. 

ʉʭʚʘʪʳʚʘʥʠʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʧʨʠ ʧʦʧʘʜʘʥʠʷ ʚ ʟʘʟʦʨ ʢʨʫʧʥʳʭ ʘʙʨʘʟʠʚʥʳʭ ʯʘʩʪʠʮ, 

ʨʘʟʨʫʰʘʶʱʠʭ ʤʘʩʣʷʥʫʶ ʧʣʝʥʢʫ. 

ʌʠʟʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʩʭʚʘʪʳʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʩʚʘʨʦʯʥʳʭ 

ʤʦʩʪʠʢʦʚ, ʩʧʣʘʚʣʝʥʠʠ ʠ ʦʪʨʳʚʝ ʯʘʩʪʠʮ ʤʝʪʘʣʣʘ. ʩʦʧʨʷʞʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʚ ʪʦʯʢʘʭ 

ʢʦʥʪʘʢʪʘ ʢʦʪʦʨʳʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʧʨʠ ʪʨʝʥʠʠ ʚʳʩʦʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ. 

ʉʤʷʪʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʠʟʥʦʩʫ ʠ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʪʳʢʦʚʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʪʫʣʦʢ ʛʠʜʨʦʥʘʩʦʩʘ, ʢʦʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʝʨʝʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ 

ʛʠʜʨʦʨʘʩʧʨʝʜʝʣʠʪʝʣʷ ʠ ʝʛʦ ʛʥʝʟʜʘ, ʛʥʝʟʜ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʢʣʘʧʘʥʦʚ ʠ ʢʦʨʧʫʩʦʚ 

ʟʘʧʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʜʨʫʛʠʭ ʩʦʧʨʷʞʝʥʠʡ. 

ɺʦʟʥʠʢʘʝʪ ʩʤʷʪʠʝ ʧʨʠ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʢʘʭ ʦʪ ʜʝʡʩʪʚʠʷ ʧʨʫʞʠʥʳ ʠ ʜʘʚʣʝʥʠʷ ʤʘʩʣʘ, 

ʢʦʪʦʨʳʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʤʘʣʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʳʝ 

ʢʦʥʪʘʢʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠʟ-ʟʘ ʙʦʣʴʰʠʭ ʫʜʝʣʴʥʳʭ ʜʘʚʣʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʤʷʪʠʷ ʩʣʦʡ 

ʤʝʪʘʣʣʘ ʫʧʣʦʪʥʷʝʪʩʷ, ʦʙʨʘʟʫʝʪʩʷ ʩʥʘʯʘʣʘ ʥʘʢʣʝʧ, ʘ ʟʘʪʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʥʘʰʠʚʘʶʪʩʷ. 

ʕʨʦʟʠʷ - ʨʘʟʨʫʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʝʡ ʦʪ ʫʜʘʨʦʚ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʯʘʩʪʠʮ 

ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ, ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʴʰʦʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ. ɽʩʣʠ ʞʠʜʢʦʩʪʴ 

ʜʚʠʞʝʪʩʷ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ, ʪʦ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ, ʢʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʛʠʜʨʦʵʨʦʟʠʷ. 

ʅʘ ʵʨʦʟʠʶ ʤʝʪʘʣʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʘʙʨʘʟʠʚʥʳʝ ʯʘʩʪʠʮʳ ʚ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʠ 

ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

ɹʦʣʴʰʝ ʚʩʝʛʦ ʵʨʦʟʠʦʥʥʦʤʫ ʠʟʥʦʩʫ ʧʦʜʚʝʨʞʝʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʟʦʣʦʪʥʠʢʦʚ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚʙʣʠʟʠ ʢʨʦʤʦʢ ʧʦʷʩʢʦʚ. 

ʕʨʦʟʠʷ ʙʳʚʘʝʪ ʚ ʛʠʜʨʦʘʛʨʝʛʘʪʘʭ, ʛʜʝ ʧʦʷʚʣʷʝʪʩʷ ʢʘʚʠʪʘʮʠʷ. 

ʂʘʚʠʪʘʮʠʷ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, - ʵʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 

ʧʫʟʳʨʴʢʦʚ, ʥʘʧʦʣʥʝʥʥʳʭ ʧʘʨʦʤ, ʚʦʟʜʫʭʦʤ. ɼʘʚʣʝʥʠʝ ʚ ʧʫʟʳʨʴʢʘʭ ʧʨʠ ʵʪʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʚʣʝʥʠʶ ʧʘʨʦʚ ʞʠʜʢʦʩʪʠ ʧʨʠ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʇʨʠ ʜʚʠʞʝʥʠʠ ʧʫʟʳʨʴʢʦʚ ʚ ʟʦʥʫ ʧʦʚʳʰʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʠʭ 
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ʩʦʢʨʘʱʝʥʠʝ, ʦʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʥʝʩʝʥʠʝʤ ʯʘʩʪʠʮʘʤʠ ʞʠʜʢʦʩʪʠ ʫʜʘʨʦʚ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʢʘʚʠʪʘʮʠʠ, ʢʨʦʤʝ ʫʜʘʨʦʚ, ʜʝʡʩʪʚʫʶʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟʨʫʰʝʥʠʶ ʤʝʪʘʣʣʘ. ʂʘʚʠʪʘʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʪʝʤ ʨʘʥʴʰʝ, ʯʝʤ 

ʙʦʣʴʰʝ ʚʦʟʜʫʭʘ ʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ. 

ʋʩʪʘʣʦʩʪʥʦʝ ʚʳʢʨʘʰʠʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʥʠʷ - ʨʝʟʫʣʴʪʘʪ ʤʥʦʛʦʢʨʘʪʥʦʛʦ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʪʨʫʱʠʭʩʷ ʜʝʪʘʣʝʡ ʚʩʣʝʜʩʪʚʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʢʘʯʝʥʠʷ ʠ ʩʢʦʣʴʞʝʥʠʷ. ʋʩʪʘʣʦʩʪʥʦʝ ʚʳʢʨʘʰʠʚʘʥʠʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ 

ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʝʡ, ʚʥʫʪʨʝʥʥʠʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʠ ʦʩʦʙʳʤʠ ʷʚʣʝʥʠʷʤʠ 

ʫʩʪʘʣʦʩʪʠ ʤʝʪʘʣʣʦʚ. ʅʘʯʠʥʘʝʪʩʷ ʚʳʢʨʘʰʠʚʘʥʠʝ ʩ ʧʦʷʚʣʝʥʠʷ ʤʠʢʨʦʪʨʝʱʠʥ. ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʧʫʣʴʩʠʨʫʶʱʠʭ ʢʦʥʪʘʢʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʨʘʩʢʣʠʥʠʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ 

ʩʤʘʟʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚʳʢʨʘʰʠʚʘʥʠʝ ʤʝʪʘʣʣʘ. 

ʂʦʨʦʟʠʦʥʥʳʡ ʠʟʥʦʩ ʜʝʪʘʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʨʘʙʦʯʫʶ ʞʠʜʢʦʩʪʴ 

ʛʠʜʨʦʩʠʩʪʝʤ ʚʦʜʳ, ʢʠʩʣʦʪ, ʪʦʧʣʠʚʘ. ʈʝʟʠʥʦʚʳʝ ʜʝʪʘʣʠ (ʩʘʣʴʥʠʢʠ, ʫʧʣʦʪʥʠʪʝʣʴʥʳʝ 

ʢʦʣʴʮʘ) ʨʘʟʲʝʜʘʶʪʩʷ ʪʦʧʣʠʚʦʤ ʠ ʤʘʩʣʘʤʠ, ʚʦʟʥʠʢʘʝʪ ʠʭ ʩʪʘʨʝʥʠʝ ʠ ʭʠʤʠʯʝʩʢʠʡ ʠʟʥʦʩ 

ʦʪ ʜʝʡʩʪʚʠʷ ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʈʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʘ ʩʪʘʨʝʥʠʶ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʠ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʧʫʣʴʩʠʨʫʶʱʠʭ ʜʘʚʣʝʥʠʡ. 

ʇʦʣʦʤʢʠ ʜʝʪʘʣʝʡ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʫʩʪʘʣʦʩʪʥʦʤ ʨʘʟʨʫʰʝʥʠʠ ʦʪ 

ʜʝʡʩʪʚʠʷ ʧʝʨʝʤʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʜʝʪʘʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʛʨʫʟʦʢ, ʩʭʚʘʪʳʚʘʥʠʷ, 

ʛʠʜʨʦʫʜʘʨʦʚ. ʀʟʥʦʩʳ ʦʩʥʦʚʥʳʭ ʜʝʪʘʣʝʡ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ - ʛʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʧʦʷʚʣʝʥʠʷ 

ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʪʢʘʟʦʚ ʠ ʧʦʪʝʨʠ ʠʤʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʉ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥ ʧʦʚʳʰʝʥʥʦʛʦ ʠʟʥʦʩʘ, ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʫʚʝʣʠʯʝʥʠʶ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ; ʜʝʪʘʣʝʡ ʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʠʟʥʦʰʝʥʥʳʭ ʜʝʪʘʣʝʡ ʠ ʨʝʤʦʥʪʘ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʠʟʫʯʘʶʪ ʚʝʣʠʯʠʥʳ ʠʟʥʦʩʘ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʘʰʠʚʘʥʠʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠ ʭʘʨʘʢʪʝʨʘ ʠʟʥʦʩʘ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ 

ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʤʝʪʦʜʠʢʫ ʠʟʤʝʨʝʥʠʷ ʠʟʥʦʩʦʚ. ʏʪʦʙʳ ʧʨʘʚʠʣʴʥʦ 

ʚʳʙʨʘʪʴ: ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠ ʫʩʣʦʚʠʷ 

ʨʘʙʦʪʳ ʜʝʪʘʣʝʡ ʚ ʛʠʜʨʦʘʛʨʝʛʘʪʝ. ʀʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʠʟʥʦʩʘ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʪʨʝʙʫʶʱʠʝ ʠ ʥʝ ʪʨʝʙʫʶʱʠʝ ʨʘʟʙʦʨʢʠ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʥʦʩʘ ʜʝʪʘʣʝʡ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʦʙʝ ʵʪʠ ʛʨʫʧʧʳ [1]. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʣʫʯʠʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʥʦʩʘ ʜʝʪʘʣʝʡ 

ʩʦʧʨʷʞʝʥʥʳʭ ʧʘʨ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʠʟʤʝʨʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ 

ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ - ʤʠʢʨʦʤʝʪʨʘʞ. ʋʯʘʩʪʢʠ ʜʝʪʘʣʝʡ, ʥʘ ʢʦʪʦʨʳʭ ʠʟʤʝʨʷʶʪ 

ʠʟʥʦʩʳ, ʥʘʟʳʚʘʶʪ ʧʦʷʩʢʘʤʠ ʠ ʧʣʦʩʢʦʩʪʷʤʠ. 

ʇʦʷʩʦʢ - ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʜʝʪʘʣʠ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʡ 

ʧʦ ʜʣʠʥʝ ʜʝʪʘʣʠ. ʇʣʦʩʢʦʩʪʴ - ʩʝʯʝʥʠʝ ʜʝʪʘʣʠ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʦʧʨʝʜʝʣʷʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʷ ʚ ʧʦʷʩʢʝ. 

ʄʠʢʨʦʤʝʪʨʘʞ ʪʨʝʙʫʝʪ ʨʘʟʙʦʨʢʠ ʛʠʜʨʦʘʛʨʝʛʘʪʘ ʠ ʧʨʠʤʝʥʠʤ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʚʩʣʝʜʩʪʚʠʝ ʜʣʠʪʝʣʴʥʦʡ paʙʦʪʳ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʜʝʪʘʣʠ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʚʝʣʠʯʠʥʳ 

ʠʟʥʦʩʦʚ [2]. 

ʇʨʠ ʤʠʢʨʦʤʝʪʨʘʞʝ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʠʟʤʝʨʷʶʪ: ʚʳʩʦʪʫ ʠ ʜʠʘʤʝʪʨ ʚʪʫʣʦʢ, ʰʠʨʠʥʫ 

ʟʫʙʘ ʠ ʜʠʘʤʝʪʨʳ ʮʘʧʬ ʰʝʩʪʝʨʝʥ ʛʠʜʨʦʥʘʩʦʩʦʚ - ʨʳʯʘʞʥʳʤʠ ʩʢʦʙʘʤʠ ʩ ʮʝʥʦʡ ʜʝʣʝʥʠʷ 

0,002 ʤʤ; ʜʠʘʤʝʪʨʳ ʦʪʚʝʨʩʪʠʡ ʚʪʫʣʦʢ, ʢʦʣʦʜʮʝʚ ʢʦʨʧʫʩʘ -ʛʠʜʨʦʥʘʩʦʩʘ 

ʠʥʜʠʢʘʪʦʨʥʳʤʠ ʥʫʪʨʦʤʝʨʘʤʠ ʩ ʠʥʜʠʢʘʪʦʨʥʦʡ ʛʦʣʦʚʢʦʡ, ʮʝʥʘ ʜʝʣʝʥʠʷ 0,01 ʤʤ; 

ʜʠʘʤʝʪʨʳ ʦʪʚʝʨʩʪʠʡ ʚ ʢʦʨʧʫʩʝ ʧʦʜ ʟʦʣʦʪʥʠʢʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

(ʛʠʜʨʦʨʘʩʧʨʝʘʝʣʠʪʝʣʷ, ɻʉɺ ʠ ɻʋʈ) ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʜʣʠʥʥʦʤʝʨʦʤ ʠʣʠ ʠʥʜʠʢʘʪʦʨʥʳʤ 

ʥʫʪʨʦʤʝʨʦʤ ʩ ʜʚʫʭ- ʠʣʠ ʦʜʥʦʤʠʢʨʦʥʥʦʡ ʛʦʣʦʚʢʦʡ; ʜʠʘʤʝʪʨʳ ʧʦʷʩʢʦʚ ʟʦʣʦʪʥʠʢʦʚ - 

ʨʳʯʘʞʥʦʡ ʩʢʦʙʦʡ ʩ ʮʝʥʦʡ ʜʝʣʝʥʠʷ 0,002 ʤʤ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʳʤ ʦʧʪʠʤʝʪʨʦʤ ʩ ʮʝʥʦʡ 

ʜʝʣʝʥʠʷ 0,001 ʤʤ; ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʢʦʨʧʫʩʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ - ʠʥʜʠʢʘʪʦʨʥʳʤ 

ʥʫʪʨʦʤʝʨʦʤ ʩ ʮʝʥʦʡ ʜʝʣʝʥʠʷ 0,01 ʤʤ, ʘ ʧʦʨʰʥʠ - ʤʠʢʨʦʤʝʪʨʦʤ. 

ʇʨʠʤʝʥʷʝʤʳʡ ʠʥʩʪʨʫʤʝʥʪ ʥʘʩʪʨʘʠʚʘʶʪ ʧʦ ʢʦʥʮʝʚʳʤ ʤʝʨʘʤ ʠ ʵʪʘʣʣʦʥʥʳʤʠ 
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ʢʦʣʴʮʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʥʦʩʪʠ. ʀʥʩʪʨʫʤʝʥʪ ʜʦʣʞʝʥ ʧʨʦʡʪʠ ʘʪʪʝʩʪʘʮʠʶ, 

ʧʨʝʞʜʝ ʯʝʤ ʠʤ ʧʦʣʴʟʦʚʘʪʴʩʷ. 

ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʥʝʢʨʫʛʣʦʩʪʠ ʧʨʠʤʝʥʷʶʪ ʪʨʠ ʤʝʪʦʜʘ: ʜʠʘʤʝʪʨʘʣʴʥʳʡ (ʠʟʤʝʨʝʥʠʝ 

ʤʠʢʨʦʤʝʪʨʦʤ, ʦʧʪʠʤʝʪʨʦʤ ʠ ʪ. ʧ.); ʧʦ ʪʨʝʤ ʪʦʯʢʘʤ (ʚ ʧʨʠʟʤʘʭ); ʨʘʜʠʘʣʴʥʳʡ (ʚ 

ʮʝʥʪʨʘʭ ʠ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʙʦʨʘʭ ʩ ʵʪʘʣʣʦʥʳʤ ʰʧʠʥʜʝʣʝʤ). 

ʈʘʜʠʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʠʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ, ʠʤʝʷ ʧʨʠʙʦʨ, ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʠ ʬʦʨʤʳ ʪʝʣ ʚʨʘʱʝʥʠʷ (ʤʦʜʝʣʴ 218 ʟʘʚʦʜʘ çʂʘʣʠʙʨè). ʕʪʠʤ 

ʧʨʠʙʦʨʦʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʛʨʘʥʢʫ, ʚʦʣʥʠʩʪʦʩʪʴ, ʦʚʘʣʴʥʦʩʪʴ ʠ ʪ. ʜ., 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʥʦʩʘ ʜʝʪʘʣʝʡ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʜʝʪʘʣʴ ʢʣʘʜʫʪ ʥʘ ʩʪʦʣ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʚ ʜʚʫʭ ʚʟʘʠʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ ʩʮʝʥʪʨʠʨʦʚʘʪʴ 

ʜʝʪʘʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʜʝʪʘʣʴ ʥʝʧʦʜʚʠʞʥʘ. 

ʐʧʠʥʜʝʣʴ ʥʘʜ ʜʝʪʘʣʴʶ ʚʨʘʱʘʝʪʩʷ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ʅʘ ʥʠʞʥʝʤ ʪʦʨʮʝ ʰʧʠʥʜʝʣʷ 

- ʜʘʪʯʠʢ, ʢʦʪʦʨʳʡ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʑʫʧ ʜʘʪʯʠʢʘ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʪʷʛʦʤ ʧʦʜʚʦʜʠʪʩʷ ʜʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʧʨʦʚʝʨʷʝʤʦʡ ʜʝʪʘʣʴʶ. 

ʅʘʪʷʛ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʪʨʝʣʢʝ ʧʨʠʙʦʨʘ. 

ʇʨʠ ʚʨʘʱʝʥʠʠ ʱʫʧ ʩʦʚʝʨʰʘʝʪ ʨʘʜʠʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʠʟʤʝʥʝʥʠʷʤ ʨʘʜʠʫʩʘ ʧʨʦʚʝʨʷʝʤʦʡ ʜʝʪʘʣʠ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ, ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʵʣʝʢʪʨʦʥʥʳʤ ʙʣʦʢʦʤ. ʋʩʠʣʝʥʥʳʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʧʦʩʪʫʧʘʶʪ ʚ ʟʘʧʠʩʳʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʠʙʦʨʘ. ʇʝʨʦ ʵʪʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʟʘʧʠʩʳʚʘʝʪ ʬʦʨʤʫ ʜʝʪʘʣʠ ʥʘ ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʦʤ ʜʠʘʛʨʘʤʤʥʦʤ ʜʠʩʢʝ ʚ 

ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ɼʠʘʛʨʘʤʤʥʳʡ ʜʠʩʢ ʠ ʰʧʠʥʜʝʣʴ ʚʨʘʱʘʶʪʩʷ ʩʠʥʭʨʦʥʥʦ. 

ɿʘʧʠʩʴ ʦʜʥʦʛʦ ʦʙʦʨʦʪʘ ʦʪʩʝʢʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

K ʦʪʢʣʦʥʝʥʠʷʤ ʦʪ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʧʦ ʜʣʠʥʝ, ʠʟʤʝʨʷʝʤʳʤ ʤʠʢʨʦʤʝʪʨʘʞʦʤ, 

ʦʪʥʦʩʷʪʩʷ: ʢʦʥʫʩʦʦʙʨʘʟʥʦʩʪʴ - ʦʙʨʘʟʫʶʱʠʝ ʧʨʦʜʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʷʤʦʣʠʥʝʡʥʳ; ʥʦ 

ʥʝ ʧʘʨʘʣʣʝʣʴʥʳ; ʙʦʯʢʦʦʙʨʘʟʥʦʩʪʴ - ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴ ʦʙʨʘʟʫʶʱʠʭ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʜʠʘʤʝʪʨ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʢʨʘʝʚ ʢ ʩʝʨʝʜʠʥʝ ʧʨʦʜʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ; ʩʝʜʣʦʦʙʨʘʟʥʦʩʪʴ 

(ʢʦʨʩʝʪʥʦʩʪʴ) ðʅʝʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴ ʦʙʨʘʟʫʶʱʠʭ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʠʘʤʝʪʨʳ 

ʫʤʝʥʴʰʘʶʪʩʷ ʦʪ ʢʨʘʝʚ ʢ ʩʝʨʝʜʠʥʝ ʧʨʦʜʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ. 

ɿʘ ʚʝʣʠʯʠʥʫ ʢʦʥʫʩʦʦʙʨʘʟʥʦʩʪʠ, ʙʦʯʢʦʦʙʨʘʟʥʦʩʪʠ ʠ ʩʝʜʣʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʥʠʤʘʶʪ 

ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʥʘʠʙʦʣʴʰʠʤ ʠ ʥʘʠʤʝʥʴʰʠʤ ʜʠʘʤʝʪʨʘʤʠ ʧʨʦʜʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ, ʪ.ʝ. 

ʫʜʚʦʝʥʥʫʶ ʚʝʣʠʯʠʥʫ ʦʪʢʣʦʥʝʥʠʷ ʧʨʦʬʠʣʷ ʧʨʦʜʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ. 

ʀʟʦʛʥʫʪʦʩʪʴ - ʥʝʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʩʪʘ ʮʝʥʪʨʦʚ ʧʦʧʝʨʝʯʥʳʭ 

ʩʝʯʝʥʠʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺʝʣʠʯʠʥʫ ʠ ʭʘʨʘʢʪʝʨ ʠʟʥʦʩʘ ʜʝʪʘʣʝʡ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʝʮʠʟʠʦʥʥʳʭ, 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘ ʧʨʠʙʦʨʝ ʤʦʜʝʣʴ 218 ʟʘʚʦʜʘ çʂʘʣʠʙʨè. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʠʢʨʦʛʝʦʤʝʪʨʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʬʠʣʦʛʨʘʬ-

ʧʨʦʬʠʣʦʤʝʪʨ ʟʘʚʦʜʘ çʂʘʣʠʙʨè (ʤʦʜʝʣʴ 201). 
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ʅɸʇʃɸɺʂɸ ʐʊɸʄʇʆɺ 

ʄʘʭʤʫʜʦʚʘ ʅ.ɸ. 
ʄʘʭʤʫʜʦʚʘ ʅ.ɸ. ʅɸʇʃɸɺʂɸ ʐʊɸʄʇʆɺ 

ʄʘʭʤʫʜʦʚʘ ʅʘʨʛʠʟʘ ɸʙʜʫʥʘʙʠʝʚʥʘ - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

 ʢʘʬʝʜʨʘ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

 ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ,  

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠ ̫ʜʣʷ ʥʘʧʣʘʚʢʠ 

ʢʫʟʥʝʯʥʦ-ʧʨʝʩʩʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʵʣʝʢʪʨʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʜʦʨʦʛʦʡ ʣʝʛʠʨʦʚʘʥʥʦʡ 

ʧʨʦʚʦʣʦʢʝ. ɹʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ - ʩʦʟʜʘʪʴ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʵʣʝʢʪʨʦʜʳ ʩ ʦʙʤʘʟʢʦʡ 

ʠʟ ʬʝʨʨʦʩʧʣʘʚʦʚ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʦʤ ʩʪʝʨʞʥʝ. ʊʘʢʠʝ ʵʣʝʢʪʨʦʜʳ 

ʵʢʦʥʦʤʠʯʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʥʘ ʣʶʙʦʤ ʟʘʚʦʜʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʝʨʨʦʩʧʣʘʚ, ʜʝʬʦʨʤʘʮʠʷ, ʚʳʪʷʞʢʘ, ʧʨʦʮʝʩʩ, ʧʦʢʦʚʢʘ, 

ʨʝʢʨʝʩʪʘʣʠʟʘʮʠʷ. 
 

ʋɼʂ 621.002 
 

ɺʝʩʴʤʘ ʯʘʩʪʦ ʥʘ ʤʥʦʛʠʭ ʟʘʚʦʜʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʥʘʧʣʘʚʢʠ ʢʫʟʥʝʯʥʦ-ʧʨʝʩʩʦʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʵʣʝʢʪʨʦʜʳ, ʦʩʥʦʚʘʥʥʳ ʥʘ ʜʦʨʦʛʦʡ ʣʝʛʠʨʦʚʘʥʥʦʡ ʧʨʦʚʦʣʢʝ. ɹʳʣʘ 

ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʩʦʟʜʘʪʴ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʵʣʝʢʪʨʦʜʳ ʩ ʦʙʤʘʟʢʦʡ ʠʟ ʬʝʨʨʦʩʧʣʘʚʦʚ, 

ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʦʤ ʩʪʝʨʞʥʝ. ʊʘʢʠʝ ʵʣʝʢʪʨʦʜʳ ʵʢʦʥʦʤʠʯʥʳ ʠ ʤʦʛʫʪ 

ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʥʘ ʣʶʙʦʤ ʟʘʚʦʜʝ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʵʣʝʢʪʨʦʜʳ ʜʣʷ ʥʘʧʣʘʚʢʠ ʜʚʫʭ ʪʠʧʦʚ ʰʪʘʤʧʦʚ , 

ʨʘʟʣʠʯʥʳʭ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʘʙʦʪʳ ï ʰʪʘʤʧʦʚ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʙʦʣʴʰʠʭ ʥʘʛʨʫʟʦʢ (ʩʪʘʣʴ ʜʣʷ ʵʪʠʭ ʰʪʘʤʧʦʚ ʜʦʣʞʥʘ 

ʦʙʣʘʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʨʘʩʥʦʩʪʦʡʢʦʩʪʴʶ ʠ ʠʟʥʦʩʦʫʩʪʦʡʯʠʚʦʩʪʴʶ), ʠ ʰʪʘʤʧʦʚ 

ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ, ʩʪʘʣʴ ʜʣʷ ʢʦʪʦʨʳʭ ʜʦʣʞʥʘ ʦʪʣʠʯʘʪʴʩʷ ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʴʶ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦʡ ʚʷʟʢʦʩʪʠ. 

ɺ ʩʦʩʪʘʚ ʧʦʢʨʳʪʠʷ ʵʣʝʢʪʨʦʜʦʚ ʚʭʦʜʠʣʠ ʢʦʤʧʦʥʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʠʟʥʦʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʨʝʞʫʱʠʝ ʩʚʦʡʩʪʚʘ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʕʣʝʢʪʨʦʜʥʳʝ ʧʨʫʪʢʠ ʜʠʘʤʝʪʨʦʤ 5 ʤʤ ʨʫʙʠʣʠʩʴ ʥʘ ʦʪʨʝʟʢʠ ʜʣʠʥʦʡ 420 ʤʤ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʧʨʫʪʢʦʚ ʪʱʘʪʝʣʴʥʦ ʦʯʠʱʘʣʘʩʴ ʦʪ ʦʢʘʣʠʥʳ , ʛʨʷʟʠ ʠ ʞʠʨʘ.  

ɼʣʷ ʜʨʦʙʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʢʨʳʪʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʰʘʨʦʚʘʷ ʤʝʣʴʥʠʮʘ. ʇʦʩʣʝ 

ʜʨʦʙʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʩʝʠʚʘʣʠʩʴ ʯʝʨʝʟ ʩʠʪʘ. ɻʨʘʬʠʪ, ʘʣʶʤʠʥʠʡ ʠ ʢʦʤʧʦʥʝʥʪʳ 

ʟʘʱʠʪʥʦʡ ʦʙʤʘʟʢʠ (ʤʝʣ, ʤʨʘʤʦʨ, ʧʣʘʚʠʢʦʚʳʡ ʰʧʘʪ, ʧʦʣʝʚʦʡ ʰʧʘʪ) ʧʨʦʩʝʠʚʘʣʠʩʴ 

ʯʝʨʝʟ ʩʠʪʘ ʚ 150 ʤʝʰ. (3600 ʦʪʚ/ʩʤ
2
); ʬʝʨʨʦʩʧʣʘʚʳ ʧʨʦʩʝʠʚʘʣʠʩʴ ʯʝʨʝʟ ʩʠʪʘ ʚ 75-100 

ʤʝʰ (900-1600 ʦʪʚ/ʩʤ
2
) . 

ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ ʟʘʱʠʪʥʦʡ ʦʙʤʘʟʢʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʝʣ, ʚ ʜʝʥʴ ʥʘʥʝʩʝʥʠʷ 

ʦʙʤʘʟʢʠ ʧʨʦʢʘʣʠʚʘʣʠʩʴ ʩ ʮʝʣʴʶ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʧʨʠ ʊ=200
0
ʉ  ʚ ʪʝʯʝʥʠʝ 2-3ʯ. 

ʉʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʰʪʘʤʧʳ ʠʟʛʦʪʦʚʣʷʣʠʩʴ ʠʟ ʦʙʳʯʥʦʡ 

ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ (ʉʪ. 4, ʉʪ. 5), ʠ ʪʦʣʴʢʦ ʨʘʙʦʯʘʷ ʯʘʩʪʴ ʰʪʘʤʧʘ ʥʘʧʣʘʚʣʷʣʘʩʴ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʧʣʘʚʘʤʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʩʦʩʪʘʚ ʥʘʧʣʘʚʣʷʝʤʦʡ ʩʪʘʣʠ ʜʣʷ ʰʪʘʤʧʦʚ ʛʦʨʷʯʝʡ ʨʘʙʦʪʳ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʨʝʭ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʘʭ ï ʤʘʨʛʘʥʮʝ, ʭʨʦʤʝ ʠ ʤʦʣʠʙʜʝʥʝ. ʄʘʨʛʘʥʝʮ, 

ʷʚʣʷʷʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ; ʭʨʦʤ 

ʧʦʚʳʰʘʝʪ ʪʚʝʨʜʦʩʪʴ ʩʪʘʣʠ. ʄʦʣʠʙʜʝʥ ʚʚʝʜʝʥ ʚ ʩʪʘʣʴ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

(5%). ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʚʝʜʝʥʠʷ ʝʛʦ ʚ ʩʦʩʪʘʚ ʩʪʘʣʠ ʷʚʣʷʝʪʩʷ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʣʠʙʜʝʥʘ ʧʨʠʜʘʚʘʪʴ ʩʪʘʣʠ ʢʨʘʩʥʦʩʪʦʡʢʦʩʪʴ. ʄʦʣʠʙʜʝʥ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʝʣʢʦʟʝʨʥʠʩʪʦʩʪʠ ʩʪʘʣʠ. ʋʛʣʝʨʦʜ ʚʟʷʪ ʚ ʧʨʝʜʝʣʘʭ 0,45-0,50%, ʯʪʦ 

ʜʦʩʪʘʪʦʯʥʦ (ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʥʘʣʠʯʠʠ ʫʢʘʟʘʥʥʳʭ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ) ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʚʝʨʜʦʩʪʠ (ʧʦʨʷʜʢʘ RC 56-58) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʷʟʢʦʩʪʴʶ. 

ɺ ʩʦʩʪʘʚ ʥʘʧʣʘʚʣʷʝʤʦʡ ʩʪʘʣʠ ʥʘ ʭʦʣʦʜʥʳʝ ʰʪʘʤʧʳ ʢʘʢ ʦʩʥʦʚʥʦʡ ʣʝʛʠʨʫʶʱʠʡ 

ʵʣʝʤʝʥʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʫʶ ʪʚʝʨʜʦʩʪʴ ʠ ʠʟʥʦʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʚʚʝʜʝʥ 
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ʭʨʦʤ (ʜʦ 2,2 - 2,3%). ɺʘʥʘʜʠʡ ʚʚʝʜʝʥ ʚ ʩʪʘʣʴ ʜʣʷ ʧʨʠʜʘʥʠʷ ʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʚʷʟʢʦʩʪʠ, 

ʘ ʪʘʢʞʝ ʤʝʣʢʦʟʝʨʥʠʩʪʦʩʪʠ. ʋʛʣʝʨʦʜ ʚʟʷʪ ʚ ʧʨʝʜʝʣʘʭ  0,65-0,75%. 

ɼʣʷ ʧʨʠʜʘʥʠʷ ʩʪʘʣʠ ʜʦʩʪʘʪʦʯʥʦʡ ʠʟʥʦʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʥʝʝ ʪʘʢʞʝ ʚʚʝʜʝʥʳ 

ʤʘʨʛʘʥʝʮ ʠ ʤʦʣʠʙʜʝʥ. 

ʊʠʪʘʥ ʠ ʘʣʶʤʠʥʠʡ (ʘ ʜʣʷ ʰʪʘʤʧʦʚ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ ʠ ʢʨʝʤʥʠʡ) ʚʚʦʜʷʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʨʘʩʢʠʩʣʠʪʝʣʝʡ, ʘʣʶʤʠʥʠʡ, ʢʨʦʤʝ ʪʦʛʦ, - ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʮʝʥʪʨʦʚ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ  ʟʝʨʥʘ. 

ʅʘʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʜʣʷ ʰʪʘʤʧʦʚ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ ʠʤʝʝʪ ʩʦʩʪʘʚ: 0, 47% ʉ; 

1,73% ʄʧ; 1,03% ʉr;  0,38% ʄʦ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʦʙʤʘʟʢʘ 

ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ (ʚ %): 
 

ʊʘʙʣʠʮʘ 1. ʉʦʩʪʘʚ ʦʙʤʘʟʢʠ (ʚ %): ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ (ʜʣʷ ʰʪʘʤʧʦʚ 

ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ) 
 

ʃʝʛʠʨʫʶʱʘʷ ɿʘʱʠʪʥʘʷ 

ɻʨʘʬʠʪ 9 ʄʨʘʤʦʨ 45 

ʌʝʨʨʦʤʘʨʛʘʥʝʮ 35 ʄʝʣ 22 

ʌʝʨʨʦʭʨʦʤ 18 ʇʣʘʚʠʢʦʚʳʡ 

ʰʧʘʪ 

25 

ʌʝʨʨʦʪʠʪʘʥ 29 ɻʨʘʥʠʪ  

ʌʝʨʨʦʤʦʣʠʙʜʝʥ 9 100 

100   

 

ʇʨʠʤʝʥʷʣʘʩʴ ʪʘʢʞʝ ʥʘʧʣʘʚʢʘ ʰʪʘʤʧʦʚ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ ʩʧʣʘʚʦʤ ʧʦʣʪʘʚʠʪ: 

1,7% ʉ; 7% V;  7% W; 4%  Cr; 2% ʄʦ; 5% ʉʦ. 

ʅʘʧʣʘʚʣʝʥʥʳʡ  ʤʝʪʘʣʣ ʜʣʷ ʰʪʘʤʧʦʚ ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʩʦʩʪʘʚ: 0,68; 2,23% Cr;  0,60 Mo; 0,74%  V;  Mn; ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʝʛʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.2. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʪʦʛʦ ʩʦʩʪʘʚʘ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʦʙʤʘʟʢʘ 

ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ (ʚ %): 
 

ʊʘʙʣʠʮʘ 2. ʉʦʩʪʘʚ ʦʙʤʘʟʢʠ (ʚ %): ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ (ʜʣʷ ʰʪʘʤʧʦʚ 

ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ) 
 

ʃʝʛʠʨʫʶʱʘʷ ɿʘʱʠʪʥʘʷ 

ɻʨʘʬʠʪ 15 ʄʨʘʤʦʨ 45 

ʌʝʨʨʦʤʘʨʛʘʥʝʮ 25 ʄʝʣ 22 

ʌʝʨʨʦʭʨʦʤ 30 ʇʣʘʚʠʢʦʚʳʡ ʰʧʘʪ 25 

ʌʝʨʨʦʪʠʪʘʥ 2,8 ɻʨʘʥʠʪ 8 

ʌʝʨʨʦʤʦʣʠʙʜʝʥ 5 100 

ʌʝʨʨʦʚʘʥʥʘʜʠʡ 10  

ʌʝʨʨʦʩʠʣʠʮʠʡ 12  

ɸʣʶʤʠʥʠʡ 0,2  

100   

   
 

 

ʇʨʠ ʥʘʧʣʘʚʢʝ ʜʦʩʪʠʛʥʫʪʘ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʧʝʨʝʭʦʜʘ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʥʘʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ, ʯʪʦ ʙʳʣʦ ʦʙʝʩʧʝʯʝʥʦ ʧʦʜʙʦʨʦʤ ʢʦʤʧʣʝʢʩʥʳʭ ʨʘʩʢʠʩʣʠʪʝʣʝʡ ʠ 

ʬʣʶʩʦʚ, ʘ ʪʘʢʞʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʥʘʥʝʩʝʥʠʝʤ ʣʝʛʠʨʫʶʱʝʡ ʠ ʰʣʘʢʦʦʙʨʘʟʫʶʱʝʡ 

- ʛʘʟʦʟʘʱʠʪʥʦʡ ʦʙʤʘʟʦʢ. 



 

33 

 

ʃʝʛʠʨʫʶʱʘʷ ʦʙʤʘʟʢʘ ʥʘʥʦʩʠʣʘʩʴ ʥʘ ʩʪʝʨʞʝʥʴ ʵʣʝʢʪʨʦʜʦʚ ʚʥʫʪʨʝʥʥʠʤ ʩʣʦʝʤ 

(ʦʙʳʯʥʘʷ ʩʚʘʨʦʯʥʘʷ ʧʨʦʚʦʣʦʢʘ ʉʚ-08), ʘ ʥʘʨʫʞʥʳʤ ʩʣʦʝʤ ʰʣʘʢʦʦʙʨʘʟʫʶʱʝʝ - 

ʛʘʟʦʟʘʱʠʪʥʘʷ ʦʙʤʘʟʢʘ.  

ʐʪʘʤʧʳ, ʧʦʜʣʝʞʘʱʠʝ ʥʘʧʣʘʚʢʝ, ʠʟʛʦʪʦʚʣʷʣʠʩʴ ʩ ʧʨʠʧʫʩʢʘʤʠ (2-3 ʤʤ) ʚ ʤʝʩʪʘʭ, 

ʧʦʜʣʝʞʘʱʠʭ ʥʘʧʣʘʚʢʝ. ʅʘ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʰʪʘʤʧʘ, ʧʦʜʚʝʨʛʘʝʤʦʛʦ ʥʘʧʣʘʚʢʝ, 

ʬʨʝʟʝʨʦʚʘʣʘʩʴ ʩʧʝʮʠʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʛʣʫʙʠʥʦʡ 3-5ʤʤ, ʰʠʨʠʥʦʡ 7-10 ʤʤ. ʇʨʠ 

ʬʨʝʟʝʨʦʚʘʥʠʠ ʧʣʦʱʘʜʢʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʤʝʩʪʘ ʧʝʨʝʭʦʜʦʚ ʦʪ ʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʜʨʫʛʦʡ ʜʦʣʞʥʳ ʙʳʪʴ ʧʣʘʚʥʳʤʠ ʠ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦ ʨʘʜʠʫʩʫ ʣʠʙʦ ʧʦʜ 

ʪʫʧʳʤ ʫʛʣʦʤ. ʅʝʩʦʙʣʶʜʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʩʪʦʡʢʦʩʪʠ ʥʘʧʣʘʚʢʠ ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʦʚʘʨʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ ʥʘʧʣʘʚʢʠ. ɼʣʷ 

ʥʘʧʣʘʚʢʠ ʰʪʘʤʧʦʚ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ ʩʠʣʘ ʪʦʢʘ ʨʘʚʥʘ 220-230 A; ʜʣʷ ʥʘʧʣʘʚʢʠ ʰʪʘʤʧʦʚ 

ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ ʩʠʣʘ ʪʦʢʘ ʨʘʚʥʘ 240-250 A. ʅʘʧʣʘʚʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʧʝʨʝʤʝʥʥʦʤ 

ʪʦʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʝʨʞʥʷ ʵʣʝʢʪʨʦʜʘ ʧʨʠʤʝʥʷʣʘʩʴ ʩʚʘʨʦʯʥʘʷ  ʧʨʦʚʦʣʦʢʘ ʜʠʘʤʝʪʨʦʤ 5 ʤʤ. 

ʅʘʧʣʘʚʣʝʥʥʳʝ ʰʪʘʤʧʳ ʩ ʮʝʣʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʩʣʝʜʫʶʱʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʪʞʠʛʫ (ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʞʠʛʘ 900
0
, ʚʳʜʝʨʞʢʘ 3 ʯ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʤʝʜʣʝʥʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ʧʝʯʠ).  
 

 
 

ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʢʘʣʢʠ ʥʘ ʪʚʝʨʜʦʩʪʴ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ 

ʰʪʘʤʧʦʚ ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ 
 

ʇʦʩʣʝ ʦʪʞʠʛʘ ʥʘʧʣʘʚʣʝʥʠʷ ʨʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʰʪʘʤʧʦʚ ʠʤʝʣʘ ʪʚʝʨʜʦʩʪʴ RC 25 -

27. ʇʦʩʣʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʰʪʘʤʧʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʟʘʢʘʣʢʝ ʚ ʤʘʩʣʝ ʩ  880 -900
0
 

(ʨʠʩ 1). ʇʦʩʣʝ ʟʘʢʘʣʢʝ ʰʪʘʤʧʳ ʜʣʷ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ ʠʤʝʶʪ ʪʚʝʨʜʦʩʪʴ RC 58-59, 

ʰʪʘʤʧʳ ʜʣʷ ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ RC - 60-62. 

ʇʦʩʣʝ ʟʘʢʘʣʢʠ ʰʪʘʤʧʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʪʧʫʩʢʫ, ʨʝʞʠʤ ʢʦʪʦʨʦʛʦ ʚʳʙʠʨʘʣʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʬʠʢʘʤʠ, ʧʦʢʘʟʘʥʥʳʤʠ ʥʘ ʨʠʩ 2 ʠ 3.  
 

 
  

ʈʠʩ. 2. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʪʚʝʨʜʦʩʪʴ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʰʪʘʤʧʦʚ ʛʦʨʷʯʝʡ 

ʰʪʘʤʧʦʚʢʠ 

 

ʈʠʩ. 3. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʪʚʝʨʜʦʩʪʴ 

ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʰʪʘʤʧʦʚ ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ 

 

ʀʟ ʨʠʩ. 2 ʪʘʢʞʝ ʚʠʜʥʦ, ʯʪʦ ʰʪʘʤʧʳ ʜʣʷ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ ʠʤʝʶʪ ʢʨʘʩʥʦʩʪʦʡʢʦʩʪʴ ʜʦ 

400
0
ʉ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʚʳʩʦʢʫʶ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ. 
















































































