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ɸʅʆʊɸʎɯʗ 

ʇʝʨʝʪʷʢʘ ʅ.ʆ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. - ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

(ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 05.11.01 çʇʨʠʣʘʜʠ ʪʘ ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʤʝʭʘʥʽʯʥʠʭ ʚʝʣʠʯʠʥè. - ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ 

ʷʢʦʩʪʽ, ʆʜʝʩʘ, 2017.   

ɺ ʜʠʩʝʨʪʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʪʠʧʫ ʄɸɹ ɯɯ  

(EUK-160-1M28), ɺɹɸ 32/2 (WBA 32/2), ɾɼʈ-0002. ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʥʘ ʢʘʬʝʜʨʽ çʄʝʪʨʦʣʦʛʽʾ ʪʘ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè ʫ 

ʆʜʝʩʴʢʽʡ ʜʝʨʞʘʚʥʽʡ ʘʢʘʜʝʤʽʾ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʫ ʚʘʛʦʥʥʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ 

ʜʝʧʦ ʩʪʘʥʮʽʾ ʆʜʝʩʘ-ɻʦʣʦʚʥʘ ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè, ʚʘʛʦʥʥʦʤʫ 

ʜʝʧʦ ʂʘʭʦʚʢʘ ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè ʪʘ ʧʘʩʘʞʠʨʩʴʢʦʤʫ 

ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ɹʘʭʤʘʯ ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ çʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʘ ʟʘʣʽʟʥʠʮʷè 

ʧʫʙʣʽʯʥʦʛʦ ʘʢʮ̔ʦʥʝʨʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè.   

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: 

1. ɺʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʚʘʛʦʥʽʚ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʩʥʫʶʯʠʭ ʥʦʚʠʤ ʚʠʟʥʘʯʘʣʴʥʠʤ ʧʘʨʘʤʝʪʨʦʤ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʚʠʤʽʨʶʚʘʥʥʷʭ ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ 

ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʫ ʯʘʩʽ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʨʽʰʠʪʠ ʘʢʪʫʘʣʴʥʫ ʟʘʜʘʯʫ ʟ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ ʟʘ ʨʘʭʫʥʦʢ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ. 

2. ɺʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʝʜʫʢʪʦʨʘ, ʱʦ ʻ ʤʝʪʨʦʣʦʛʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ, 

ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʨʘʭʫʚʘʥʥʷʤ ʥʘʷʚʥʦʩʪʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʟ ʧʨʠʚʦʜʦʤ 

ʯʘʩʪʦʪʥʠʤ ʚʝʢʪʦʨʥʠʤ ʽ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ ʘʚʪʦʤʘʪʠʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʥʘʧʨʫʛʠ ʜʦ 

ʤʽʥʣʠʚʦʩʪʽ ʩʪʨʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ 

ʥʝʧʨʷʤʠʭ ʚʠʤʽʨʶʚʘʥʴ. 
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3. ɺʧʝʨʰʝ ʦʪʨʠʤʘʥʦ ʝʤʧʽʨʠʯʥʽ ʢʨʠʪʝʨʽʾ ʧʘʨʘʤʝʪʨʫ ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ 

ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʫ ʯʘʩʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʨʝʜʫʢʪʦʨʘ ʧʨʠ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʨʝʤʦʥʪʫ. 

4. ɺʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ ʢʦʨʧʫʩʫ 

ʨʝʜʫʢʪʦʨʘ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʧʦʩʦʙʦʤ ʪʘ ʘʣʛʦʨʠʪʤʦʤ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʜʘʣʦ 

ʟʤʦʛʫ ʫʩʫʥʫʪʠ ʚʧʣʠʚ ʩʫʙôʻʢʪʫ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʷʢʽʩʪʴ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ 

ʫ ʥʘʩʪʫʧʥʦʤʫ:  

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʨʝʜʫʢʪʦʨʘ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʧʽʜʚʠʱʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʝʤʦʥʪʫ ʚ ʮʽʣʦʤʫ, ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʚʠʧʨʦʙʫʚʘʥʴ 

ʨʝʜʫʢʪʦʨʘ ʜʦ 6 ʨʘʟʽʚ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ 

ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ, ʷʢʠʡ ʧʦʚôʷʟʘʥʠʡ ʟʽ ʩʪʝʥʜʦʚʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʨʝʜʫʢʪʦʨʽʚ, 

ʜʦʟʚʦʣʷʻ ʫʩʫʥʫʪʠ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʧʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ 

ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʽ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʨʫʭʫ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; 

- ʨʦʟʨʦʙʣʝʥʦ ʽ ʚʧʨʦʚʘʜʞʝʥʦ ʥʦʚʫ ʧʨʦʛʨʘʤʫ ʽ ʤʝʪʦʜʠʢʫ ʘʪʝʩʪʘʮʽʾ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʪʝʥʜʫ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʘ ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʤʘʨʢʠ çɺʀʈ-1500è ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʜʦ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʥʝʩʝʥʘ ʜʦ 

ʛʘʣʫʟʝʚʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ ʟ ʤʝʪʨʦʣʦʛʽʾ ʇʄɸ ɺʆ 004-2016 çʉʪʝʥʜ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʽʚ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʤʘʨʢʠ çɺʀʈ-1500. ʇʨʦʛʨʘʤʘ ʽ ʤʝʪʦʜʠʢʘ 

ʘʪʝʩʪʘʮʽʾè ʪʘ ʤʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʽʥʰʠʭ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʘʢʠʭ ʷʢ ʘʚʽʘʙʫʜʫʚʘʥʥʷ, ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ, 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽ ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʨʝʛʽʦʥʘʣʴʥʽʡ 

ʬʽʣʽʾ çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè ʧʫʙʣʽʯʥʦʛʦ ʘʢʮʽʦʥʝʨʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ çʋʢʨʘʾʥʩʴʢʘ 
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ʟʘʣʽʟʥʠʮʷè (ʤ. ʆʜʝʩʘ) ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʩʪʘʥʦʤ 

ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʧʝʨʝʚʽʨʢʦʶ, ʥʘʣʘʛʦʜʞʫʚʘʥʥʷʤ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʠʧʫ ʄɸɹ ɯɯ (EUK-160-1M28), ɺɹɸ 32/2 

(WBA 32/2), ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʜʫʢʪʦʨʥʦ-ʢʘʨʜʘʥʥʦʛʦ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ; ʚʽʜʦʢʨʝʤʣʝʥʦʤʫ ʧʽʜʨʦʟʜʽʣ ̔çʇʘʩʘʞʠʨʩʴʢʝ ʚʘʛʦʥʥʝ ʜʝʧʦ 

ʩʪʘʥʮʽʾ ɹʘʭʤʘʯ ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ çʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʘ ʟʘʣʽʟʥʠʮʷè ʧʫʙʣʽʯʥʦʛʦ 

ʘʢʮʽʦʥʝʨʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè (ʤ. ɹʘʭʤʘʯ, ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣ.) 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʝʨʝʚʽʨʢʦʶ, ʥʘʣʘʛʦʜʞʫʚʘʥʥʷʤ 

ʽ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʠʧʫ  

ʄɸɹ ɯɯ (EUK-160-1M28), ɺɹɸ 32/2 (WBA 32/2), ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʜʫʢʪʦʨʥʦ-

ʢʘʨʜʘʥʥʦʛʦ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʘʢʪʘʤʠ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʚ ʆʜʝʩʴʢʽʡ ʜʝʨʞʘʚʥʽʡ ʘʢʘʜʝʤʽʾ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ ʫ 

ʢʫʨʩʘʭ ʜʠʩʮʠʧʣʽʥʠ çʄʝʪʨʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʩʠʩʪʝʤè 

ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʩʪʫʜʝʥʪʽʚ ʟ ̔ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʄʝʪʨʦʣʦʛʽʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘè ʪʘ ʜʠʩʮʠʧʣʽʥʠ çʄʝʪʨʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘè ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʄʝʪʨʦʣʦʛʽʷ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘè, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʘʢʪʦʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʝʟʧʝʢʘ ʨʫʭʫ, ʨʝʜʫʢʪʦʨ, ʩʪʝʥʜʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʤʝʪʦʜʠʢʘ 

ʘʪʝʩʪʘʮʽʾ, ʜʽʘʛʥʦʩʪʠʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ, ʰʚʠʜʢʽʩʪʴ 

ʥʘʛʨʽʚʫ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. 
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Thesis for the Candidate Degree in Technical Sciences (Doctor of Philosophy).  

Speciality 05.11.01 ñDevices and methods of mechanic values measurementò. ï 

Odesa State Academy of Technical Regulation and Quality, Odesa, 2017. 

The thesis presents the results of research on improvement of the method of 

WBA 32/2, EUK-160-1M and ZHDR-0002 type gearboxôs bench testing. Theoretical 

studies were conducted at the department of ñMetrology and metrological supportò of 

Odesa State Academy of Technical Regulation and Quality. Experimental tests were 

carried out in a railroad passenger car shed ñOdesa-Holovnaò of the ñOdesa railwaysò 

regional affiliate, a railroad car shed ñKakhovkaò of the ñOdesa railwaysò regional 

affiliate and in a railroad passenger car shed Bakhmach of the state territorial and 

branch association ñSouth-Western Railwayò of the ñUkrainian railwaysò. 

Scientific novelty of the obtained results is as follows: 

1. Improvement of the method of passenger car gearboxôs bench testing, which 

differs from the existing ones by a new defining parameter of non-destructive control, 

based on measurements of the speed of the gearbox housingôs  heating in time, which 

allows to solve the urgent task of increasing the level of traffic safety due to the 

quality of functional diagnostics of gearboxes. 

2. Improvement of the method of calculating the net power of the gearboxôs 

load, which is the metrological characteristic of the test bench, that differs by taking 

into account the presence of a drive with a frequency vector drive and its property of 

automatic voltage adaptation to the variations of the current load, which allowed to 

improve the accuracy of indirect measurements.  

3. Obtainment for the first time of the empirical criteria of the gearbox 

housingôs heating speed in time parameter, which are used to assess the technical 

condition of the gearbox during bench testing, which allows to determine the quality 

of repairs carried out over a shorter period of time. 

4. Improvement of the method of measuring the radial runout of the gearbox 

housing, which is characterized by the way and algorithm of measurement that allows 

to eliminate the subjectôs impact on the quality of testing. 

Practical significance of the research results is as follows:  



 

6 
 

 

- application of the improved method of gearboxôs technical condition 

diagnostics allows to reduce the financial expenses of electrical energy, to increase 

the productivity of repair in general by reducing up to 6 times the time of gearboxôs 

testing; 

- application of the improved method of measuring the radial runout of the 

gearbox housing connected with gearboxesô bench testing allows to eliminate the 

human factorôs impact on the measurement process which significantly improves the 

quality of repair works and the level of passenger transport run safety; 

- elaboration and implementation of a new program and methodology of 

certifying the automated bench testing of the generator drive gearbox from the middle 

part of ñVYR-1500ò passenger carsô wheel pair axis regarding the current 

requirements for energy saving that can be introduced to the branch normative 

document on metrology [20] and has prospects for being employed in other high-tech 

industries such as aerocraft, car industries, mechanical engineering and shipbuilding. 

Key provisions of the thesis were introduced into the ñOdesa Railwaysò 

regional affiliate of the ñUkrainian Railwaysò JSC (Odesa) during metrological 

observation of the test desks aimed to perform routine maintenance work connected 

with checking, debugging and testing the gearboxesô from the middle axis of the type 

MAB II (EUK -160-1M28), BWA 32/2 (WBA 32/2) and ZHDR-0002 wheel pair 

which are included into the gearbox and cardan drive of passenger carsô generator; in 

a separated ñPassenger carsô shed of Bakhmach stationò unit of the ñSouth-Western 

Railwaysò regional affiliate of the ñUkrainian Railwaysò JSC (Bakhmach, Chernihiv 

region) to perform routine maintenance works connected with checking, debugging 

and testing the gearboxesô from the middle axis of the type MAB II (EUK-160-

1M28), BWA 32/2 (WBA 32/2) and ZHDR-0002 wheel pair which are included into 

the gearbox and cardan drive of passenger carsô generator and during the test desk 

certification. Implementation of the research results is confirmed by relevant acts of 

implementation. 

The research results are used in the educational process in the Odesa State 

Academy of Technical Regulation and Quality within a course of the discipline 
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ñMetrological provision of energy saving systemsò while training students for the 

following specialities ñMetrology and information-measuring techniqueò and 

discipline ñMetrological maintenance of productionò while training students for the 

following specialities  ñMetrology and information-measuring techniqueò, which is 

confirmed by the relevant act. 

Keywords: traffic safety, gearbox, bench testing, methods of certification, 

diagnostics of technical condition, diagnostic parameter, heating rate, energy 

efficiency technology. 
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ɺʩʪʫʧ 
 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʚʠʨʽʰʫʻʪʴʩʷ 

ʰʣʷʭʦʤ ʧʝʨʽʦʜʠʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʩʠʩʪʝʤʦʶ ʧʣʘʥʦʚʦ-

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ. ɹʽʣʴʰʽʩʪʴ ʚʠʤʫʰʝʥʠʭ ʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʩʪʦʾʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʽʜʤʦʚʦʶ ʨʝʜʫʢʪʦʨʥʦ-

ʢʘʨʜʘʥʥʦʛʦ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʘ. ʂʽʥʮʝʚʠʤ ʝʪʘʧʦʤ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʨʝʜʫʢʪʦʨʘ ʻ ʩʪʝʥʜʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ (ʦʙʢʘʪʢʘ), ʚ ʷʢʠʭ ʤʝʭʘʥʽʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʻ 

ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʦʛʦ ʨʝʤʦʥʪʫ. ʆʮʽʥʢʘ ʨʝʘʢʮʽʾ 

ʤʝʭʘʥʽʯʥʠʭ ʩʢʣʘʜʦʚʠʭ ʚʫʟʣʽʚ ʨʝʜʫʢʪʦʨʘ ʥʘ ʧʝʚʥʠʡ ʪʠʧ ʽ ʚʠʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ 

ʽʥʰʠʭ ʬʽʢʩʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʧʨʠ ʦʙʢʘʪʮʽ ʧʨʠʭʦʚʘʥʽ ʜʝʬʝʢʪʠ 

ʽ ʥʝʜʦʣʽʢʠ ʧʨʦʚʝʜʝʥʦʛʦ ʨʝʤʦʥʪʫ ʪʝʧʣʦʚʠʤ ʤʝʪʦʜʦʤ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, 

ʷʢʠʡ ʻ ʝʥʝʨʛʦʟʘʪʨʘʪʥʠʤ. ɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ï ʮʝ ʜʽʷʣʴʥʽʩʪʴ (ʦʨʛʘʥʽʟʘʮʽʡʥʘ, 

ʥʘʫʢʦʚʘ, ʧʨʘʢʪʠʯʥʘ, ʽʥʬʦʨʤʘʮʽʡʥʘ), ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʘʮʽʦʥʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʝʢʦʥʦʤʥʝ ʚʠʪʨʘʯʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʪʘ ʧʝʨʝʪʚʦʨʝʥʦʾ ʝʥʝʨʛʽʾ ʽ 

ʧʨʠʨʦʜʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʽ ʷʢʘ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʧʨʘʚʦʚʠʭ ʤʝʪʦʜʽʚ [1]. 

ʆʜʥ̔̒ ʶ ʟ ʦʩʥʦʚʥʠʭ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ ɽʥʝʨʛʝʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 

2030 ʨʦʢʫ ʻ ʟʥʠʞʝʥʥʷ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʾʭ ʩʧʦʞʠʚʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ 

ʩʫʩʧʽʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʥʠʞʝʥʥʷ ʧʠʪʦʤʦʾ ʚʘʛʠ ʝʥʝʨʛʦʻʤʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʜʦʢʦʨʽʥʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʦʛʨʝʩʠʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, 

ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʙʣʽʢʫ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ [2 - 8].  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʠʭ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʛʘʣʫʟʝʚʦʛʦ 

ʨʽʚʥʷ, ʟʦʢʨʝʤʘ, ʚ ʥʘʧʨʷʤʫ ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 
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ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ, ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ [9].  

ʇʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʇɸʊ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè ʻ ʦʥʦʚʣʝʥʥʷ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. ɿʘ ʦʩʪʘʥʥʽ 25 ʨʦʢʽʚ ʋʢʨʟʘʣʽʟʥʠʮʷ ʚʽʜʨʝʤʦʥʪʫʚʘʣʘ 570 ʚʘʛʦʥʽʚ ʽ 

ʧʨʠʜʙʘʣʘ 500 ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. ʅʘ 2017 ʨʽʢ ʟʘʧʣʘʥʦʚʘʥʦ ʧʨʠʜʙʘʪʠ  

50 ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʽ 200 ʢʘʧʽʪʘʣʴʥʦ ʚʽʜʨʝʤʦʥʪʫʚʘʪʠ. ʅʘʡʙʽʣʴʰʠʡ ʜʝʬʽʮʠʪ 

ʫ ʢʫʧʝʡʥʠʭ ʚʘʛʦʥʘʭ, ʪʦʤʫ ʥʘʡʙʽʣʴʰʫ ʫʚʘʛʫ ʚ ʮʴʦʤʫ ʨʦʮʽ ʙʫʜʝ ʧʨʠʜʽʣʝʥʦ 

ʨʝʤʦʥʪʫ ʩʘʤʝ ʮʠʤ ʚʠʜʘʤ ʚʘʛʦʥʽʚ [10, 11].  

ɼʣʷ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʪʘ ʚʩʝʙʽʯʥʦʛʦ ʦʭʦʧʣʝʥʥʷ ʧʨʦʙʣʝʤʠ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʟʘʣʽʟʥʠʮʽ ʪʨʝʙʘ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʘʢʦʥʦʜʘʚʯʫ ʪʘ ʤʝʪʦʜʠʯʥʫ ʙʘʟʠ, ʷʢʽ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʪʘ ʢʦʨʝʛʫʶʪʴʩʷ ʜʝʨʞʘʚʦʶ, ʟ ʽʥʰʦʛʦ ï ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʟ 

ʙʦʢʫ ʩʘʤʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ [3, 4, 12, 13].  

ʆʜʥʽʻʶ ʟ ʩʬʝʨ ʟʘʢʦʥʦʜʘʚʯʦ ʨʝʛʫʣʴʦʚʘʥʦʾ ʤʝʪʨʦʣʦʛʽʾ ʻ ʚʠʟʥʘʯʝʥʠʡ ʚ [12] 

ʢʦʥʪʨʦʣʴ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ɿ 

ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʧʨʦʩʪʝʞʫʚʘʥʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʦʩʦʚʥʦ ʚʠʤʽʨʶʚʘʥʴ, ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

ɿʛʽʜʥʦ ʟ [9] ʩʬʦʨʤʦʚʘʥʽ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚ ̔ʧʨʽʦʨʠʪʝʪʥ ̔ʥʘʧʨʷʤʠ ʛʘʣʫʟʝʚʦʛʦ 

ʨʽʚʥʷ. ɿʦʢʨʝʤʘ, ʚ ʥʘʧʨʷʤʫ ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʦʟʨʦʙʣʝʥʥʷ ʘʛʨʝʛʘʪʽʚ ʽ ʩʠʩʪʝʤ 

ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʣʷ ʰʚʠʜʢʽʩʥʦʛʦ ʪʘ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. ʊʘʢʦʞ ʜʦʢʫʤʝʥʪ ʧʝʨʝʜʙʘʯʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ, 

ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʩʚʦʻʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 

ɿʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʫ ʟʘʜʦʚʦʣʝʥʥʽ ʧʦʪʨʝʙ 

ʚʠʨʦʙʥʠʯʦʾ ʩʬʝʨʠ ʪʘ ʥʘʩʝʣʝʥʥʷ ʫ ʧʝʨʝʚʝʟʝʥʥʷʭ, ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ, ʫʢʨʽʧʣʝʥʥʷ ʾʾ 

ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʽ ʻ ʧʦʪʫʞʥʠʤ ʩʧʦʞʠʚʘʯʝʤ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ. [14]. ɹʝʟʧʝʯʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʝ ʤʦʞʣʠʚʘ ʙʝʟ 

ʥʘʣʝʞʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
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ɹʽʣʷ 20% ʚʘʨʪʦʩʪʽ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ ʟʘʣʽʟʥʠʮʽ ʧʨʠʧʘʜʘʻ ʥʘ ʚʘʛʦʥʥʠʡ ʧʘʨʢ ʽ 

ʪʘʢʫ ʞ ʯʘʩʪʢʫ ʩʪʘʥʦʚʠʪʴ ʧʝʨʩʦʥʘʣ, ʟʘʡʥʷʪʠʡ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʽ ʪʝʭʥʽʯʥʦʤʫ 

ʫʪʨʠʤʘʥʥʽ ʚʘʛʦʥʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ [15].  

ʇʦʢʘʟʥʠʢ ʟʥʦʩʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʋʢʨʟʘʣʽʟʥʠʮʽ ʩʢʣʘʜʘʻ 85,9%. ɿʘʨʘʟ 

ʚ ʧʘʨʢʫ ʋʢʨʟʘʣʽʟʥʠʮʽ 6000 ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʟ ʷʢʠʭ ʚ ʘʢʪʠʚʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ 

4500, ʽʥʰʽ ʧʽʜʣʷʛʘʶʪʴ ʩʧʠʩʘʥʥʶ. ʑʦʨʽʯʥʦ ʧʦʪʨʽʙʥʦ ʟʘʢʫʧʦʚʫʚʘʪʠ ʤʽʥʽʤʫʤ 300 

ʥʦʚʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʽ ʱʝ ʙʣʠʟʴʢʦ 200 ʢʘʧʽʪʘʣʴʥʦ ʨʝʤʦʥʪʫʚʘʪʠ [16, 17].  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʽʜʧʫʥʢʪʫ 2 ʧʫʥʢʪʫ 9 ʧʦʨʷʜʢʫ ʜʝʥʥʦʛʦ ʇʨʦʪʦʢʦʣʫ 

ʰʽʩʪʜʝʩʷʪ ʧʝʨʰʦʛʦ ʟʘʩʽʜʘʥʥʷ ʈʘʜʠ ʟ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʝʨʞʘʚ ï 

ʫʯʘʩʥʠʢʽʚ ʉʧʽʚʜʨʫʞʥʦʩʪʽ ʚʽʜ 21 ï 22.10.2014 ʨ. ʟʘʪʚʝʨʜʞʝʥʽ ɭʜʠʥʽ ʚʠʤʦʛʠ ʜʦ 

ʢʘʧʽʪʘʣʴʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʽ ʜʦ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʟ 

ʤʦʜʝʨʥʽʟʘʮʽʻʶ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʱʦ ʢʫʨʩʫʶʪʴ ʚ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʧʦʣʫʯʝʥʥʽ 

[18].  

ɹʫʜʴ-ʷʢʠʡ ʢʘʧʽʪʘʣʴʥʦ ʚʽʜʨʝʤʦʥʪʦʚʘʥʠʡ ʪʝʭʥʽʯʥʠʡ ʦʙ'ʻʢʪ ʧʦ ʷʢʽʩʥʦʤʫ 

ʩʢʣʘʜʫ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʦʙ'ʻʢʪʫ, ʷʢʠʡ ʧʦʩʪʫʧʠʚ ʥʘ 

ʨʝʤʦʥʪʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʡʦʛʦ ʩʢʣʘʜʥʠʢʠ ʻ 

ʪʝʭʥʦʣʦʛʽʯʥʦ ʥʝʦʜʥʦʨʽʜʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʻ ʩʫʢʫʧʥʽʩʪʶ ʥʦʚʠʭ, ʚʽʜʥʦʚʣʝʥʠʭ ʽ 

ʯʘʩʪʢʦʚʦ ʟʥʦʰʝʥʠʭ, ʘʣʝ ʧʨʠʜʘʪʥʠʭ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʜʝʪʘʣʝʡ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʢʽʥʮʝʚʠʤ ʝʪʘʧʦʤ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʻ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ ʡʦʛʦ ʤʝʭʘʥʽʯʥʠʭ ʚʫʟʣʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ï 

ʧʨʦʮʝʩ ʦʙʢʘʪʢʠ [19]. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʚʠʨʦʙʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʝʥʜʠ 

ʧʦʪʫʞʥʽʩʪʴ ʚʽʜ 35 ʜʦ 80 ʢɺʪ. ʊʨʠʚʘʣʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ, ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,5 ʛʦʜʠʥʠ ʜʦ 8 ʛʦʜʠʥ. ʆʮʽʥʢʘ ʨʝʘʢʮʽʾ ʤʝʭʘʥʽʯʥʠʭ ʚʫʟʣʽʚ 

ʥʘ ʧʝʚʥʠʡ ʪʠʧ ʽ ʚʠʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʽʥʰʠʭ ʬʽʢʩʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʠʪʠ ʧʨʠʭʦʚʘʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʥʝʜʦʣʽʢʠ ʪʘ ʜʝʬʝʢʪʠ ʤʝʪʦʜʦʤ ʪʝʧʣʦʚʦʛʦ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ.  

ɺʝʣʠʢʠʡ ʚʥʝʩʦʢ ʫ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʧʨʠʚʦʜʽʚ ʛʝʥʝʨʘʪʦʨʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʦʟʨʦʙʮʽ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʤʝʪʦʜʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʚʥʝʩʣʠ ʚʯʝʥʽ ʌʫʨʮʝʚ ʆ.ɯ., ʈʝʰʝʪʦʚ ɼ.ʅ., 

ʂʨʠʚʦʨʫʜʯʝʥʢʦ ɺ.ʌ., ɸʭʤʝʜʞʘʥʦʚ ʈ.ɸ., ɹʦʨʷʢ ʂ.ʌ., ɺʘʛʘʥʦʚ ʆ.ɯ.,  
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ɹʦʯʘʨʦʚ ɺ.ʄ., ʐʘʨʢʦ ɭ.ɯ., ɼʤʠʪʨʽ̒ʚ ɸ.ɺ., ɹʠʢʦʚ ɹ.ɺ., ʉʠʯʝʥʢʦ ɺ.ɻ.,  

ʃʫʢʘʰʫʢ ɺ.ʉ., ɹʦʙʨʦʚʠʮʢɹʠʡ ʂ.ɺ., ʄʦʪʦʚʠʣʦʚ ɺ.ʉ., ʇʝʪʨʦʚ ɸ.ɸ. ʪʘ ʙʘʛʘʪʦ 

ʽʥʰʠʭ ʧʨʦʚʽʜʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ. 

ʇʨʦʪʝ, ʚ ʮʠʭ ʨʦʙʦʪʘʭ ʥʝ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʫʚʘʛʠ ʷʢʦʩʪʽ ʤʝʭʘʥʽʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. ʆʪʞʝ, 

ʥʝʚʠʨʽʰʝʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʧʠʪʘʥʥʷ: ʧʦ-ʧʝʨʰʝ, ʽʩʥʫʶʯʽ ʤʝʪʦʜʠʢʠ 

ʘʪʝʩʪʘʮʽʾ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ 

ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʩʫʯʘʩʥʠʭ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ, ʷʢʽ ʦʙʣʘʜʥʘʥʽ 

ʘʩʠʥʭʨʦʥʥʠʤ ʝʣʝʢʪʨʠʯʥʠʤ ʜʚʠʛʫʥʦʤ, ʱʦ ʢʝʨʫʻʪʴʩʷ ʯʘʩʪʦʪʥʠʤ ʧʨʠʚʦʜʦʤ, ʷʢʘ 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʽʤʧʫʣʴʩʥʦʾ ʤʦʜʫʣʷʮʽʾ; ʧʦ-ʜʨʫʛʝ, ʤʝʪʦʜ ʜʽʘʛʥʦʩʪʠʢʠ 

ʤʝʭʘʥʽʯʥʠʭ ʜʝʬʝʢʪʽʚ ʻ ʽʥʝʨʪʥʠʤ ʪʘ ʝʥʝʨʛʦʟʘʪʨʘʪʥʠʤ, ʟʘ ʨʘʭʫʥʦʢ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʛʨʽʚʫ ʤʘʩʣʘ ʚ ʨʝʜʫʢʪʦʨʽ ʧʦ 

ʟʘʚʝʨʰʝʥʥʽ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ; ʧʦ-ʪʨʝʪʻ, ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ 

ʙʠʪʪʷ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʦʪʨʝʙʫʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʣʷ ʫʩʫʥʝʥʥʷ ʚʧʣʠʚʫ ʩʫʙôʻʢʪʫ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʷʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽ ʙʝʟʧʝʢʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʫʯʘʩʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ 

ʤʝʭʘʥʽʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʽʚ ʪʘ 

ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʤʝʪʦʜʽʚ ʧʨʦʚʝʜʝʥʥʷ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

ʨʝʜʫʢʪʦʨʽʚ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ 

ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʯʥʠʭ ʧʣʘʥʽʚ ʽ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʆʜʝʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʢʘʜʝʤʽʾ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, 

ʟʛʽʜʥʦ ʥʘʢʘʟʽʚ ʧʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ˉ 3715ïVI çʇʨʦ 

ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽè, ʟʦʢʨʝʤʘ ʟʘ ʥʘʧʨʷʤʦʤ 

çʗʢʽʩʥʝ ʤʝʪʨʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ï ʟʘʧʦʨʫʢʘ ʙʝʟʧʝʢʠ ʣʶʜʠʥʠ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ 

ʪʨʘʥʩʧʦʨʪʽè ʪʘ ʟʘ ʪʝʤʘʪʠʢʦʶ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʘʬʝʜʨʠ ʤʝʪʨʦʣʦʛʽʾ ʪʘ 

ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʆʜʝʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʢʘʜʝʤʽʾ ʪʝʭʥʽʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, ʟʦʢʨʝʤʘ ʟʘ ʪʝʤʦʶ: çʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʧʝʨʚʠʥʥʦʾ ʪʘ 
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ʧʝʨʽʦʜʠʯʥʦʾ ʤʝʪʨʦʣʦʛʽʯʥʦʾ ʘʪʝʩʪʘʮʽʾ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʜʣʷ ʨʝʜʫʢʪʦʨʽʚ, ʚ 

ʷʢʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʚʽʜ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʠʡ ʚʝʢʪʦʨʥʠʡ ʜʣʷ ʢʝʨʫʚʘʥʥʷ 

ʘʩʠʥʭʨʦʥʥʠʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤè, ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0116U005306, ʜʝ 

ʘʚʪʦʨ ʙʫʣʘ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʚʠʢʦʥʘʚʮʝʤ.  

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʝʜʤʝʪʘ ʪʘ ʦʙôʻʢʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ  

ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘ ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ 

ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʨʝʜʫʢʪʦʨʽʚ ʪʠʧʫ ʄɸɹ ɯɯ (EUK-160-1M28), ɺɹɸ 32/2 (WBA 32/2), ɾɼʈ-0002, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʜʫʢʪʦʨʥʦ-ʢʘʨʜʘʥʥʦʛʦ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ 

ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ 

ʱʦʜʦ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʟʘ ʨʘʭʫʥʦʢ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ 

ʤʝʭʘʥʽʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽʩʥʫʶʯʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʽ ʥʦʨʤʘʪʠʚʥʫ ʙʘʟʫ, ʷʢʘ 

ʩʪʦʩʫʻʪʴʩʷ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʽʚ;  

- ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʘʪʝʩʪʘʮʽʾ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ, ʚ ʷʢʦʤʫ 

ʢʦʨʠʩʥʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʜʫʢʪʦʨʘ ʻ ʤʝʪʨʦʣʦʛʽʯʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʝʢʪʦʨʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ; 

- ʫʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʥʘ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ 

ʩʪʝʥʜʘʭ; 

- ʦʧʪʠʤʽʟʫʚʘʪʠ ʫ ʯʘʩʽ ʤʝʪʦʜ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ; 

- ʨʦʟʨʦʙʠʪʠ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ;  

- ʚʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ ʢʦʨʧʫʩʫ 

ʨʝʜʫʢʪʦʨʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ; 
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- ʧʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʽʶ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʤʝʪʦʜʫ ʫ ʦʜʥʦʤʫ ʽʟ 

ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʇɸʊ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʩʪʝʥʜʦʚʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʘ ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʠʧʫ ʄɸɹ ɯɯ (EUK-160-1M), ɺɹɸ 32/2  

(WBA 32/2), ɾɼʈ-0002, ɦ ʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʜʫʢʪʦʨʥʦ-ʢʘʨʜʘʥʥʦʛʦ ʧʨʠʚʦʜʫ 

ʛʝʥʝʨʘʪʦʨʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ  ̒ʤʝʪʦʜ ʩʪʝʥʜʦʚʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʪʝʭʥʽʯʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʘ, ʧʝʨʚʠʥʥʘ ʪʘ ʧʝʨʽʦʜʠʯʥʘ ʘʪʝʩʪʘʮʽ ̫ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ 

ʩʪʝʥʜʫ ʜʣʷ ʨʝʜʫʢʪʦʨʽʚ, ʚ ʷʢʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʚʽʜ ʯʘʩʪʦʪʥʠʡ ʚʝʢʪʦʨʥʠʡ ʜʣʷ 

ʢʝʨʫʚʘʥʥʷ ʘʩʠʥʭʨʦʥʥʠʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ 

ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʘʚʪʦʨʦʤ ʥʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʱʦʜʦ ʤʝʪʦʜʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʤʝʭʘʥʽʯʥʠʭ ʚʫʟʣʽʚ; ʤʝʪʦʜ ʧʘʩʠʚʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʤʝʭʘʥʽʯʥʠʭ ʚʫʟʣʽʚ; ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ; ʽʥʪʝʛʨʘʣʴʥʠʡ ʤʝʪʦʜ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʘ; ʤʝʪʦʜʠ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʽʟʫ; ʤʝʪʦʜ ʢʽʥʮʝʚʠʭ ʨʽʟʥʠʮʴ ʜʣʷ ʚʠʙʦʨʫ ʚʠʜʫ ʬʫʥʢʮʽʾ ʪʨʝʥʜʫ; ʤʝʪʦʜ 

ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʨʽʚʥʷʥʥʷ ʪʨʝʥʜʫ; 

ʪʨʽʘʥʛʫʣʷʮʽʡʥʠʡ ʤʝʪʦʜ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʠʪʪʷ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: 

1. ɺʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʚʘʛʦʥʽʚ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʩʥʫʶʯʠʭ ʥʦʚʠʤ ʚʠʟʥʘʯʘʣʴʥʠʤ ʧʘʨʘʤʝʪʨʦʤ 

ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʚʠʤʽʨʶʚʘʥʥʷʭ ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ 

ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʫ ʯʘʩʽ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʨʽʰʠʪʠ ʘʢʪʫʘʣʴʥʫ ʟʘʜʘʯʫ ʟ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ ʟʘ ʨʘʭʫʥʦʢ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ. 

2. ɺʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʝʜʫʢʪʦʨʘ, ʱʦ ʻ ʤʝʪʨʦʣʦʛʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ, 

ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʨʘʭʫʚʘʥʥʷʤ ʥʘʷʚʥʦʩʪʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʟ ʧʨʠʚʦʜʦʤ 
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ʯʘʩʪʦʪʥʠʤ ʚʝʢʪʦʨʥʠʤ ʽ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ ʘʚʪʦʤʘʪʠʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʥʘʧʨʫʛʠ ʜʦ 

ʤʽʥʣʠʚʦʩʪʽ ʩʪʨʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ 

ʥʝʧʨʷʤʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

3. ɺʧʝʨʰʝ ʦʪʨʠʤʘʥʦ ʝʤʧʽʨʠʯʥʽ ʢʨʠʪʝʨʽʾ ʧʘʨʘʤʝʪʨʫ ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ 

ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʫ ʯʘʩʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʨʝʜʫʢʪʦʨʘ ʧʨʠ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʨʝʤʦʥʪʫ. 

4. ɺʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ ʢʦʨʧʫʩʫ 

ʨʝʜʫʢʪʦʨʘ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʧʦʩʦʙʦʤ ʪʘ ʘʣʛʦʨʠʪʤʦʤ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʜʘʣʦ 

ʟʤʦʛʫ ʫʩʫʥʫʪʠ ʚʧʣʠʚ ʩʫʙôʻʢʪʫ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʷʢʽʩʪʴ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʋʩʽ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʧʨʠʢʣʘʜʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʬʦʨʤʫʣʶʚʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʚʠʩʥʦʚʢʽʚ ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ʆʢʨʝʤʽ 

ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʫ ʮʠʭ ʚʠʧʘʜʢʘʭ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʘʚʪʦʨʘ ʫ 

ʩʪʘʪʪʷʭ ʪʘ ʪʝʟʘʭ ʜʦʧʦʚʽʜʝʡ (ʜʦʜʘʪʦʢ ɸ) ʪʘʢʠʡ: ʨʦʟʨʦʙʣʝʥʦ ʥʘʧʨʷʤʠ ʦʧʪʠʤʽʟʘʮʽʾ 

ʚʠʪʨʘʪ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʋʢʨʟʘʣʽʟʥʠʮʽ [11, 13]; ʨʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʠʢʫ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʽʚ ʛʝʥʝʨʘʪʦʨʽʚ 

ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʤʘʨʢʠ  

çɺʀʈ-1500è [131, 132]; ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʠʩʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʟ ʧʨʠʚʦʜʦʤ ʯʘʩʪʦʪʥʠʤ ʚʝʢʪʦʨʥʠʤ [130]; 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʨʦʟʚʠʪʢʫ ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʚʫʟʣʘʭ ʨʝʜʫʢʪʦʨʽʚ, ʱʦ ʚʠʧʨʦʙʫʶʪʴʩʷ [83]; ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʦʥʪʨʦʣʶ [112]; ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥ ̔ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʝʜʫʢʪʦʨʽʚ [141]; ʚʚʝʜʝʥʦ ʚʠʟʥʘʯʘʣʴʥʠʡ ʢʨʠʪʝʨ̔ʡ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʦʙô̒ ʢʪ̔ ʚ ʧʦ ʪʝʭʥʯ̔ʥʦʤʫ ʨʝʩʫʨʩʫ [38]. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ 

ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʪʘ 

ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʰʦʩʪʽ ʢʦʥʬʝʨʝʥʮʽʷʭ: ɯɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʤʝʪʨʦʣʦʛʽʾ, ʪʝʭʥʽʯʥʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʤʝʥʝʜʞʤʝʥʪ ʷʢʦʩʪʽè (ʆʜʝʩʘ, 2013); V ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-
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ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʄʝʪʨʦʣʦʛʽʷ, ʪʝʭʥʽʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʦʩʪʽè (ʆʜʝʩʘ, 2015); VI ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʽ ʩʪʫʜʝʥʪʽʚ çʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ 

ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʤʝʪʨʦʣʦʛʽʾ ʪʘ ʷʢʦʩʪʽè (ʆʜʝʩʘ, 2015); Vɯ ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʄʝʪʨʦʣʦʛʽʷ, ʪʝʭʥʽʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ, ʷʢʽʩʪʴ: 

ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠè (ʆʜʝʩʘ, 2016); VII ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʫ ʽ ʣʦʛʽʩʪʠʢʠè (ʆʜʝʩʘ, 

2017); ʍɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʇʨʦʙʣʝʤʠ ʤʦʨʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫè (ɹʘʢʫ (ɸʟʝʨʙʘʡʜʞʘʥ), 2017). 

ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ ʘʧʨʦʙʦʚʘʥʽ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʢʘʬʝʜʨʘʣʴʥʦʤʫ 

ʥʘʫʢʦʚʦʤʫ ʩʝʤʽʥʘʨ ̔ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʘ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, 

ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʝʤʦʥʪʫ ʚ ʮʽʣʦʤʫ, ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ 

ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʘ ʜʦ 6 ʨʘʟʽʚ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ 

ʙʠʪʪʷ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ, ʷʢʠʡ ʧʦʚôʷʟʘʥʠʡ ʟʽ ʩʪʝʥʜʦʚʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ 

ʨʝʜʫʢʪʦʨʽʚ, ʜʦʟʚʦʣʷʻ ʫʩʫʥʫʪʠ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʧʨʦʮʝʩ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʽ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ 

ʨʫʭʫ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; 

- ʨʦʟʨʦʙʣʝʥʦ ʽ ʚʧʨʦʚʘʜʞʝʥʦ ʥʦʚʫ ʧʨʦʛʨʘʤʫ ʽ ʤʝʪʦʜʠʢʫ ʘʪʝʩʪʘʮʽʾ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʪʝʥʜʫ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʘ ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʤʘʨʢʠ çɺʀʈ-1500è ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʜʦ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʥʝʩʝʥʘ ʜʦ 

ʛʘʣʫʟʝʚʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ ʟ ʤʝʪʨʦʣʦʛʽʾ [20] ʇʄɸ ɺʆ 004-2016 

çʉʪʝʥʜ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʽʚ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ 

ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʤʘʨʢʠ çɺʀʈ-1500. ʇʨʦʛʨʘʤʘ ʽ 

ʤʝʪʦʜʠʢʘ ʘʪʝʩʪʘʮʽʾè ʪʘ ʤʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʽʥʰʠʭ 
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ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʘʢʠʭ ʷʢ ʘʚʽʘʙʫʜʫʚʘʥʥʷ, 

ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ, ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽ ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʈʌ çʆʜʝʩʴʢʘ 

ʟʘʣʽʟʥʠʮʷè ʇɸʊ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè (ʤ. ʆʜʝʩʘ) ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ 

ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʩʪʘʥʦʤ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʝʨʝʚʽʨʢʦʶ, ʥʘʣʘʛʦʜʞʫʚʘʥʥʷʤ ʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʠʧʫ ʄɸɹ ɯɯ 

(EUK-160-1M28), ɺɹɸ 32/2 (WBA 32/2), ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʜʫʢʪʦʨʥʦ-

ʢʘʨʜʘʥʥʦʛʦ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ; ʚʽʜʦʢʨʝʤʣʝʥʦʤʫ 

ʧʽʜʨʦʟʜʽʣ ̔çʇʘʩʘʞʠʨʩʴʢʝ ʚʘʛʦʥʥʝ ʜʝʧʦ ʩʪʘʥʮʽʾ ɹʘʭʤʘʯ ʈʌ çʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʘ 

ʟʘʣʽʟʥʠʮʷè ʇɸʊ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè (ʤ. ɹʘʭʤʘʯ, ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣ.) ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʝʨʝʚʽʨʢʦʶ, ʥʘʣʘʛʦʜʞʫʚʘʥʥʷʤ ʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʠʧʫ ʄɸɹ ɯɯ 

(EUK-160-1M28), ɺɹɸ 32/2 (WBA 32/2), ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʜʫʢʪʦʨʥʦ-

ʢʘʨʜʘʥʥʦʛʦ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʘʢʪʘʤʠ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ (ʜʦʜʘʪʦʢ ɹ). 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʚ ʆʜʝʩʴʢʽʡ ʜʝʨʞʘʚʥʽʡ ʘʢʘʜʝʤʽʾ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ ʫ 

ʢʫʨʩʘʭ ʜʠʩʮʠʧʣʽʥʠ çʄʝʪʨʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʩʠʩʪʝʤè 

ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʩʪʫʜʝʥʪʽʚ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ: çʄʝʪʨʦʣʦʛʽʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘè ʪʘ ʜʠʩʮʠʧʣʽʥʠ çʄʝʪʨʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘè ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʄʝʪʨʦʣʦʛʽʷ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘè, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʘʢʪʦʤ 

(ʜʦʜʘʪʦʢ ɹ). 

ʉʪʨʫʢʪʫʨʘ ʽ ʦʙôʻʤ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʚʩʪʫʧʫ, ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽ ʜʦʜʘʪʢʽʚ. 

ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʩʢʣʘʜʘʻ 218 ʩʪʦʨʽʥʦʢ: ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ ʥʘ 149 ʩʪʦʨʽʥʢʘʭ, 

33 ʨʠʩʫʥʢʘ, 30 ʪʘʙʣʠʮʴ ʪʘ 9 ʜʦʜʘʪʢʽʚ ʥʘ 51 ʩʪʦʨʽʥʮʽ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʜʞʝʨʝʣ ʤʽʩʪʠʪʴ 149 ʥʘʡʤʝʥʫʚʘʥʴ ʥʘ 18 ʩʪʦʨʽʥʢʘʭ. 
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ʈʆɿɼɯʃ 1 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʈʆɿɺʀʊʂʋ ʉʊɽʅɼʆɺʀʍ ɺʀʇʈʆɹʋɺɸʅʔ 

ʄɽʍɸʅɯʏʅʀʍ ʈɽɼʋʂʊʆʈɯɺ 

 

1.1 ɸʥʘʣʽʟ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʚʠʧʨʦʙʫʚʘʥʴ ʤʝʭʘʥʽʯʥʠʭ ʨʝʜʫʢʪʦʨʽʚ  

 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʩʠʩʪʝʤʠ ʨʦʟʨʦʙʢʠ ʪʘ ʧʦʩʪʘʥʦʚʢʠ ʧʨʦʜʫʢʮʽʾ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʻ ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʽ ʚʠʪʨʘʪ ʥʘ ʨʦʟʨʦʙʢʫ, ʚʠʨʦʙʥʠʮʪʚʦ, 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʨʝʤʦʥʪ ʧʨʦʜʫʢʮʽʾ [21]. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʮʝ ʜʦʩʣʽʜʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʽ (ʘʙʦ) ʷʢʽʩʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʝʜʤʝʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ʷʢ ʨʝʟʫʣʴʪʘʪʫ ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ, ʧʨʠ ʡʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ, ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʨʝʜʤʝʪʘ ʽ (ʘʙʦ) ʚʧʣʠʚʽʚ. ʉʪʝʥʜʦʚʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʮʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʦʙôʻʢʪʘ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʚʠʧʨʦʙʫʚʘʣʴʥʦʤʫ 

ʦʙʣʘʜʥʘʥʥʽ [22]. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʙ'ʻʢʪʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʤʽʨʶʚʘʥʴ, ʘʥʘʣʽʟʽʚ, ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʰʣʷʭʦʤ 

ʨʝʻʩʪʨʘʮʽʾ ʧʝʚʥʠʭ ʧʦʜʽʡ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ (ʚʽʜʤʦʚʠ, ʧʦʰʢʦʜʞʝʥʥʷ) ʽ ʪ.ʧ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙ'ʻʢʪʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʤʦʞʫʪʴ ʦʮʽʥʶʚʘʪʠʩʷ, 

ʷʢʱʦ ʟʘʚʜʘʥʥʷʤ ʚʠʧʨʦʙʫʚʘʥʴ ʻ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʘʙʦ ʷʢʽʩʥʠʭ ʦʮʽʥʦʢ, ʘ 

ʤʦʞʫʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ, ʷʢʱʦ ʟʘʚʜʘʥʥʷʤ ʚʠʧʨʦʙʫʚʘʥʴ ʻ ʪʽʣʴʢʠ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙ'ʻʢʪʘ ʟʘʜʘʥʠʤ ʚʠʤʦʛʘʤ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʚʦʜʷʪʴʩʷ ʜʦ ʢʦʥʪʨʦʣʶ. ʊʦʤʫ ʨʷʜ ʚʠʜʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʻ 

ʢʦʥʪʨʦʣʴʥʠʤʠ, ʚ ʧʨʦʮʝʩʽ ʷʢʠʭ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘʚʜʘʥʥʷ ʢʦʥʪʨʦʣʶ. 

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʦʟʥʘʢʦʶ ʙʫʜʴ-ʷʢʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʻ ʧʨʠʡʥʷʪʪʷ ʥʘ ʦʩʥʦʚʽ ʾʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʚʥʠʭ ʨʽʰʝʥʴ. ɯʥʰʦʶ ʦʟʥʘʢʦʶ ʚʠʧʨʦʙʫʚʘʥʴ ʻ ʟʘʚʜʘʥʥʷ ʧʝʚʥʠʭ 

ʫʤʦʚ ʚʠʧʨʦʙʫʚʘʥʴ (ʨʝʘʣʴʥʠʭ ʘʙʦ ʤʦʜʫʣʴʦʚʘʥʠʭ), ʧʽʜ ʷʢʠʤʠ ʨʦʟʫʤʽʻʪʴʩʷ 

ʩʫʢʫʧʥʽʩʪʴ ʚʧʣʠʚʽʚ ʥʘ ʦʙ'ʻʢʪ ʽ ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ. ɺʠʟʥʘʯʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙ'ʻʢʪʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʷʢ ʧʨʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʦʙ'ʻʢʪʘ, ʪʘʢ ʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʚʧʣʠʚʽʚ, ʜʦ ʘʙʦ ʧʽʩʣʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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ʇʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʧʨʠʜʘʪʥʽʩʪʴ, ʷʢʽʩʪʴ 

ʦʙ'ʻʢʪʫ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʧʨʦʙʫʚʘʥʴ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʯʠʥʥʠʢʽʚ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʦʪʨʠʤʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ [23]. 

ʆʩʥʦʚʥʦʶ ʯʘʩʪʠʥʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʧʨʦʙʫʚʘʥʴ ʻ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʟ ʚʠʩʦʢʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʽ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ. 

ɺʩ̔ ʚʠʧʨʦʙʫʚʘʥʥʷ ʘʛʨʝʛʘʪʽʚ ʽ ʚʫʟʣʽʚ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ 

ʾʭ ʩʢʣʘʜʘʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʤʦʛʘʤ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ 

ʥʘ ʨʝʤʦʥʪ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʠʨʦʙʣʝʥʥʷ ʨʫʭʦʤʦ 

ʩʧʦʣʫʯʝʥʠʭ ʜʝʪʘʣʝʡ [24 - 26]. 

ɿʛʽʜʥʦ ʟ [24] ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʪʠʧʽʚ ʚʠʨʦʙʽʚ ʽ ʚʠʜʽʚ ʚʠʧʨʦʙʫʚʘʥʴ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʧʝʨʝʣʽʢ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʟʘʜʘʶʪʴʩʷ ʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ, 

ʪʘ ʷʢʽʩʥʠʭ ʦʟʥʘʢ ʫ ʤʝʪʦʜʘʭ ʚʠʧʨʦʙʫʚʘʥʴ (ʪʘʙʣʠʮʷ ɺ.1, ʜʦʜʘʪʦʢ ɺ).  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʂʂɼ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ ʩʢʣʘʜʘʻ 1,0 %. ʂʦʝʬʽʮʽʻʥʪ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʢʦʥʢʨʝʪʥʽ ʪʠʧʠ 

ʚʠʨʦʙʽʚ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘʥʴ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ Ñ1 ʦʉ. ʂʣʘʩʠʬʽʢʘʮʽʶ ʧʘʨʘʤʝʪʨʽʚ ʽ ʷʢʽʩʥʠʭ 

ʦʟʥʘʢ ʧʦ ʚʠʜʘʤ ʜʝʬʝʢʪʽʚ, ʪʨʠʚʘʣʽʩʪʴ ʚʠʧʨʦʙʫʚʘʥʴ, ʨʝʞʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʨʠʡʤʘʶʪʴ ʟʘ ʪʝʭʥʽʯʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʥʘ ʢʦʥʢʨʝʪʥʽ ʪʠʧʠ ʚʠʨʦʙʽʚ.  

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʥʘ ʩʪʝʥʜʘʭ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ʟ ʨʦʟʽʤʢʥʝʥʠʤ 

ʘʙʦ ʟʘʤʢʥʫʪʠʤ ʢʦʥʪʫʨʦʤ), ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʚʜʘʥʥʷ ʽ ʢʦʥʪʨʦʣʴ ʪʝʭʥʽʯʥʠʭ 

ʜʘʥʠʭ. ʄʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ. ʉʪʝʥʜʠ ʡ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʘʪʝʩʪʦʚʘʥʽ, ʘ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʧʦʚʽʨʝʥʽ 

[21, 27 - 32]. ʇʘʨʘʤʝʪʨʠ ʪʘ ʷʢʽʩʥʽ ʦʟʥʘʢʠ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚʢʘʟʘʥʽ ʚ 

ʪʘʙʣʠʮʽ ɺ.2 ʜʦʜʘʪʢʫ ɺ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʚʠʥʥʽ ʧʝʨʝʙʫʚʘʪʠ ʚ ʤʝʞʘʭ 

ʜʦʧʫʩʪʠʤʠʭ [33, 34]. ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ 15 ʜʦ 35 ʦʉ, 

ʥʘ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʘʭ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʪʝʭʥʽʯʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ. ɺ ʧʨʦʮʝʩʽ 
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ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʦʚʦʜʷʪʴ ʦʧʝʨʘʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʧʦʨʷʜʢʫ ʽ ʟ 

ʧʝʨʽʦʜʠʯʥʽʩʪʶ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ [24]. 

ʆʮʽʥʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʨʦʙʽʚ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʧʦ ʢʦʞʥʦʤʫ ʟ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʜʽʡʩʥʶʶʪʴ ʤʝʪʦʜʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʨʠʡʤʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʟʘ ʢʽʣʴʢʽʩʥʦʶ ʦʟʥʘʢʦʶ ʟʛʽʜʥʦ [35].  

ʉʪʘʥ ʚʠʨʦʙʫ ʚ ʧʨʦʮʝʩʽ ʘʙʦ ʧʽʩʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʦʮʽʥʶʶʪʴ ʟʘ ʷʢʽʩʥʠʤʠ 

ʦʟʥʘʢʘʤʠ (ʪʘʙʣʠʮʷ ɺ.2, ʜʦʜʘʪʦʢ ɺ). ʇʘʨʘʤʝʪʨʠ, ʱʦ ʟʘʜʘʶʪʴʩʷ, (ʪʘʙʣʠʮʷ ɺ.1, 

ʜʦʜʘʪʦʢ ɺ) ʚʚʘʞʘʶʪʴ ʧʽʜʪʚʝʨʜʞʝʥʠʤʠ ʧʨʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʟʥʘʯʝʥʴ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʽ ʷʢʽʩʥʠʭ ʦʟʥʘʢ ʪʝʭʥʽʯʥʠʤ ʜʘʥʠʤ ʥʘ 

ʢʦʥʢʨʝʪʥʽ ʪʠʧʠ ʚʠʨʦʙʽʚ. 

ʂʨʫʪʥʠʡ ʤʦʤʝʥʪ ʄʚʭ, ʄʚʽʭ ʽ ʂʤʚʽʭ, ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʽʚ nʭ ʽ nʚʠʭ, 

ʨʘʜʽʘʣʴʥʽ ʢʦʥʩʦʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ Fʚʭ ʽ Fʚʽʭ, ʪʝʤʧʝʨʘʪʫʨʠ tʥ ʽ tʢ, ʤʘʩʫ ʄ, 

ʧʦʪʫʞʥʽʩʪʴ ʈʜʚ1, ʟʥʦʩ ʟʫʙʽʚ ɯʟ, ʨʦʟʤʽʨʠ ʧʣʷʤʠ ʢʦʥʪʘʢʪʫ LῒH, ʯʘʩ t ʚʠʟʥʘʯʘʶʪʴ 

ʰʣʷʭʦʤ ʧʨʷʤʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʽʚ ʽ ʧʨʠʩʪʨʦʾʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʧʦʭʠʙʢʘʤʠ ʥʝ ʙʽʣʴʰʝ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚ ʪʘʙʣʠʮ ̔ɺ.1, 

ɺ.2 [24]. ʇʝʨʝʜʘʚʘʣʴʥʝ ʯʠʩʣʦ u ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʨʘʭʫʥʢʦʤ. ʇʠʪʦʤʫ ʤʘʩʫ ʄʫ, 

ʧʝʨʝʜʘʚʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ i, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ɖ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ 

ʥʝʧʨʷʤʠʭ ʚʠʤʽʨʶʚʘʥʴ ʧʦ ʟʘʣʝʞʥʦʩʪʷʤ ʟʘʟʥʘʯʝʥʠʭ ʚ [36]: 

ʘ) ʧʠʪʦʤʘ ʤʘʩʘ: 

.

ʫ

ʚʠʭ ʥʦʤ

ʄ
ʄ

ʄ
= , 

 

ʜʝ M ï ʤʘʩʘ ʚʠʨʦʙʫ ʙʝʟ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʄʚʠʭ.ʥʦʤ  ï ʧʽʜʪʚʝʨʜʞʝʥʝ 

ʟʥʘʯʝʥʥʷ ʥʦʤʽʥʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ ʚʠʭʽʜʥʦʤʫ ʚʘʣʫ. 

ʙ) ʧʝʨʝʜʘʚʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ: 

ʚʭ

ʚʠʭ

n
ʽ

n
= . 

 

ʚ) ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʥʘ ʩʪʝʥʜʘʭ ʟ 

ʨʦʟʽʤʢʥʝʥʠʤ ʢʦʥʪʫʨʦʤ ʜʣʷ ʨʝʜʫʢʪʦʨʽʚ: 

ʚʠʭ

ʚʭ

ʈ

ʈ
h=  
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ʜʝ ʈʚʭ = ʈʜʚÖhʤ ï ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʚʭʽʜʥʦʤʫ ʚʘʣʫ; ʈʜʚ ï ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʽʜʜʘʻʪʴʩʷ 

ʜʚʠʛʫʥʦʤ.  

ʂʂɼ ʚʠʟʥʘʯʘʶʪʴ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʚʠʧʨʦʙʫʚʘʥʴ ʚ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ 

ʨʦʙʦʪʠ, ʱʦ ʬʽʢʩʫʻʪʴʩʷ ʧʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʚʘʞʘʻʪʴʩʷ ʪʦʡ, ʱʦ ʩʪʘʙʽʣʽʟʫʚʘʣʘʩʷ, ʷʢʱʦ ʢʦʣʠʚʘʥʥʷ ʨʽʟʥʠʮʽ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 2 ʦʉ ʟʘ 4 ʛʦʜʠʥʠ. ʐʫʤʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʨʦʙʽʚ ʚʠʟʥʘʯʘʶʪʴ ʥʘ 

ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦ [37]. ʊʝʧʣʦʚʫ ʧʦʪʫʞʥʽʩʪʴ ʚʠʟʥʘʯʘʶʪʴ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘ ʟʥʘʯʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʚʠʨʦʙʫ, ʷʢʘ 

ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʤʘʩʪʠʣʘ. ʉʪʘʥ ʚʠʨʦʙʽʚ ʟʘ 

ʷʢʽʩʥʠʤʠ ʦʟʥʘʢʘʤʠ ʢʦʥʪʨʦʣʶʶʪʴ ʚ ʭʦʜʽ ʚʠʧʨʦʙʫʚʘʥʴ ʽ (ʘʙʦ) ʧʽʩʣʷ ʾʭ ʟʘʚʝʨʰʝʥʥʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤ ʤʝʪʦʜʦʤ. ʆʪʨʠʤʘʥʽ ʧʨʠ ʢʦʥʪʨʦʣʽ ʧʘʨʘʤʝʪʨʽʚ ʜʘʥʽ ʨʝʻʩʪʨʫʶʪʴ 

ʚ ʞʫʨʥʘʣʽ ʚʠʧʨʦʙʫʚʘʥʴ ʘʙʦ ʽʥʰʦʤʫ ʥʦʩʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʜʘʣʴʰʦʾ ʾʾ ʦʙʨʦʙʢʠ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠʧʠʥʷʶʪʴ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʟʘʜʘʥʦʛʦ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʘʙʦ ʧʦʷʚʽ ʥʝʧʨʠʧʫʩʪʠʤʠʭ ʜʝʬʝʢʪʽʚ, ʧʨʦʚʦʜʷʪʴ ʨʦʟʙʠʨʘʥʥʷ, ʦʛʣʷʜ 

ʽ ʦʧʠʩ ʩʪʘʥʫ ʚʠʨʦʙʽʚ ʽ ʾʭ ʜʝʪʘʣʝʡ, ʘʥʘʣʽʟʫʶʪʴ ʧʨʠʯʠʥʠ ʚʽʜʤʦʚ [24].  

ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʚʽʜʤʦʚʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʥʝʧʨʠʧʫʩʪʠʤʠʤ 

ʧʦʨʫʰʝʥʥʷʤ ʨʝʞʠʤʫ ʚʠʧʨʦʙʫʚʘʥʴ. ʆʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʦʥʫʶʪʴ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʦ [35]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ 

ʦʬʦʨʤʣʶʶʪʴ ʧʨʦʪʦʢʦʣ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʚʩʽʻʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʚʠʧʨʦʙʫʚʘʥʴ. ʇʨʠ ʦʪʨʠʤʘʥʥʽ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʦʙʣʷʶʪʴ ʽ 

ʧʨʦʚʦʜʷʪʴ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʫʩʫʥʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʜʝʬʝʢʪʽʚ, ʧʽʩʣʷ ʯʦʛʦ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʪʦʨʶʶʪʴ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʽ ʚ ʪʦʤʫ ʞ ʧʦʨʷʜʢʫ, ʱʦ ʽ ʧʝʨʚʠʥʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʚʪʦʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʻ ʦʩʪʘʪʦʯʥʠʤʠ. 

ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʚʽʜʨʝʤʦʥʪʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʥʘ ʝʪʘʧʽ ʩʝʨʽʡʥʦʛʦ ʽ ʤʘʩʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʚʦʜʠʪʴʩʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʷʢʦʩʪʽ 

ʚʽʜʨʝʤʦʥʪʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʽ ʚʽʜʥʝʩʝʥʥʷ ʚʽʜʨʝʤʦʥʪʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʜʦ ʦʜʥʽʻʾ ʟ ʛʨʫʧ 

ʷʢʦʩʪʽ (ʘʪʝʩʪʘʮʽʡʥʘ ʦʮʽʥʢʘ) [37]. ʇʨʠ ʘʪʝʩʪʘʮʽʡʥʽʡ ʦʮʽʥʢʠ ʟʘ ʟʥʘʯʝʥʥʷ ʙʘʟʦʚʠʭ 
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ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʽʜʨʝʤʦʥʪʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʧʨʠʡʤʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ, ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʥʘ ʚʠʨʽʙ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ-ʚʠʨʦʙʥʠʢʦʤ. ɸʪʝʩʪʘʮʽʡʥʘ ʦʮʽʥʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʦʤʯʦʶ ʘʙʦ 

ʤʽʞʚʽʜʦʤʯʦʶ ʢʦʤʽʩʽʻʶ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʚʽʜʨʝʤʦʥʪʦʚʘʥʦʛʦ ʚʠʨʦʙʫ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʽʜʨʝʤʦʥʪʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʪʝʩʪʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʘʙʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʥʘʷʚʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ɸʪʝʩʪʘʮʽʡʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʦʩʪʽ 

ʜʦʩʪʘʪʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʪ.ʧ.) ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ ʦ ʨʽʚʥʽ ʷʢʦʩʪʽ 

ʚʽʜʨʝʤʦʥʪʦʚʘʥʠʭ ʚʠʨʦʙʽʚ. ʇʨʠ ʦʮʽʥʮʽ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʪʴ ʨʝʤʦʥʪʫ, 

ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ: ʷʢʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ; ʷʢʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʦʩʥʘʩʪʢʠ, ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ; ʷʢʽʩʪʴ ʧʨʘʮʽ ʦʩʽʙ, ʱʦ ʨʝʤʦʥʪʫʶʪʴ ʚʠʨʽʙ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʚʠʧʨʦʙʫʚʘʥʴ ʤʝʭʘʥʽʯʥʠʭ ʨʝʜʫʢʪʦʨʽʚ, ʧʦʢʘʟʘʚ, 

ʱʦ ʚʠʙʽʨ ʤʝʪʦʜʽʚ, ʚʠʜʽʚ ʽ ʪʝʨʤʽʥʽʚ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʚʠʨʦʙʫ ʟ ʧʝʨʝʚʽʨʢʠ 

ʷʢʦʩʪʽ ʨʝʤʦʥʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ, ʢʦʥʪʨʦʣʶʻʤʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʷʢʽʩʥʠʭ ʦʟʥʘʢ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʞʥʦʛʦ ʟ 

ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʽʚ ʥʝ ʤʦʞʝ ʙʫʪʠ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʘ, ʪʦʤʫ ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʽʟʥʠʭ ʫʤʦʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʽʜ ʥʘʷʚʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʦʩʥʘʩʪʢʠ, ʘ 

ʪʘʢʦʞ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʪʠʧʫ ʤʝʭʘʥʽʯʥʦʛʦ 

ʚʠʨʦʙʫ ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʙʽʪʥʠʢʘ. 

 

1.2 ʆʛʣʷʜ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ 

 

ʉʢʣʘʜʥʽ ʪʝʭʥʽʯʥʽ ʦʙôʻʢʪʠ, ʱʦ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʪʨʠʚʘʣʠʡ ʩʪʨʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʩʪʚʦʨʶʶʪʴʩʷ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʠʤʠ. ʇʝʨʝʭʽʜ ʦʙôʻʢʪʘ ʟ ʥʝʧʨʘʮʝʟʜʘʪʥʦʛʦ ʩʪʘʥʫ ʚ 

ʧʨʘʮʝʟʜʘʪʥʠʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʥʦʚʣʝʥʥʷ ʘʙʦ ʨʝʤʦʥʪʫ [38]. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʻ ʧʨʦʮʝʩ ʦʙʢʘʪʢʠ. ʋ ʚʽʜʨʝʤʦʥʪʦʚʘʥʠʭ 

ʦʙ'ʻʢʪʘʭ ʬʽʟʠʯʥʘ ʩʫʪʴ ʧʨʦʮʝʩʫ ʧʨʠʨʦʙʣʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ, ʘʣʝ 
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ʪʨʠʚʘʣʽʩʪʴ ʧʨʠʨʦʙʣʝʥʥʷ ʧʦʤʽʪʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʪʦʤʫ ʱʦ ʩʧʦʪʚʦʨʝʥʥʷ ʢʦʥʪʘʢʪʫ ʚ 

ʩʧʦʣʫʯʝʥʥʷʭ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʥʦʚʠʭ ʦʙ'ʻʢʪʽʚ [27].  

ʉ ʜʞʝʨʝʣʘ [16] ʚʽʜʦʤʦ, ʱʦ ʧʨʠ ʩʪʝʥʜʦʚʽʡ ʦʙʢʘʪʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʥʦʚʥʝ 

ʤʽʢʨʦʛʝʦʤʝʪʨʠʯʥʝ ʧʨʠʨʦʙʣʝʥʥʷ ʩʧʦʣʫʯʝʥʴ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰ 

ʚʘʞʢʠʤʠ ʫʤʦʚʘʤʠ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ. ʏʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʩʪʝʥʜʦʚʦʾ ʦʙʢʘʪʢʠ, ʜʣʷ ʨʽʟʥʠʭ ʩʧʦʣʫʯʝʥʴ ʪʨʠʚʘʻ 0,5 ʛʦʜʠʥʠ ʽ ʙʽʣʴʰʝ.  

ʆʙʢʘʪʢʫ ʦʙ'ʻʢʪʫ ʤʦʞʥʘ ʨʘʭʫʚʘʪʠ ʟʘʢʽʥʯʝʥʦʶ ʫ ʤʦʤʝʥʪ ʯʘʩʫ tʦʙ ʟʘ ʫʤʦʚʠ 
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è ø-ê ú¢ , 

ʜʝ kʧʨ ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʨʦʙʣʝʥʥʷ (kʧʨ = 0,03é0,05); 0w  ï ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 

ʧʦʪʦʢʫ ʚʽʜʤʦʚ ʧʨʠ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ ʟʥʦʰʫʚʘʥʥʷ ʚ ʢʽʥʮʽ ʧʨʠʨʦʙʣʝʥʥʷ 

(ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ) [19]. 

ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟʘ ʦʮʽʥʢʦʶ ʷʢʦʩʪʽ ʚʠʨʦʙʫ ʧʨʠ ʦʜʠʥʠʯʥʦʤʫ 

ʨʝʤʦʥʪʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʛʘʣʫʟʝʚʠʭ ʩʪʘʥʜʘʨʪʘʭ ʩʪʦʩʦʚʥʦ ʢ 

ʢʦʥʢʨʝʪʥʠʤ ʚʠʜʘʤ ʧʨʦʜʫʢʮʽʾ [37].  

ʇʨʠ ʨʝʤʦʥʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʰʠʥ ʦʙʢʘʪʢʫ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʰʝʩʪʝʨʥʠʭ 

ʧʝʨʝʜʘʯ (ʟʦʢʨʝʤʘ, ʢʦʨʦʙʦʢ ʧʝʨʝʜʘʯ) ʚʠʢʦʥʫʶʪʴ ʥʘ ʩʪʝʥʜʘʭ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʦ 

ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ [39]. ʄʘʰʠʥʠ, ʟʽʙʨʘʥʽ ʧʽʩʣʷ ʨʝʤʦʥʪʫ, ʧʽʜʣʷʛʘʶʪʴ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤ, ʤʝʪʦʶ ʷʢʠʭ ʻ ʧʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʜʝʪʘʣʝʡ, ʧʨʘʚʠʣʴʥʦʩʪʽ ʩʢʣʘʜʘʥʥʷ 

ʽ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʚ ʮʽʣʦʤʫ.  

ɺʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʽ ʜʚʠʛʫʥʽʚ ʛʽʨʩʴʢʠʭ ʤʘʰʠʥ ʧʨʦʚʦʜʷʪʴ ʜʦ ʟʙʽʨʢʠ 

ʤʘʰʠʥʠ ʥʘ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʘʭ ʚ ʜʚʽ ʩʪʘʜʽʾ: ʚʭʦʣʦʩʪʫ ʽ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʆʙʢʘʪʢʫ ʚʭʦʣʦʩʪʫ ʧʨʦʚʦʜʷʪ ɹ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʯʘʩʪʠʥ 

ʜʝʪʘʣʝʡ, ʱʦ ʪʨʫʪʴʩʷ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʧʝʨʝʢʦʥʘʶʪʴʩʷ, 

ʱʦ ʚʩʽ ʚʫʟʣʠ ʤʘʰʠʥʠ ʧʨʘʮʶʶʪʴ ʥʦʨʤʘʣʴʥʦ. ɺ ʧʨʦʮʝʩʽ ʚʠʧʨʦʙʫʚʘʥʴ ʚʝʜʫʪʴ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʧʦʚʝʨʭʥʝʡ, ʱʦ ʪʨʫʪʴʩʷ (ʧʽʜʰʠʧʥʠʢʽʚ, ʚʪʫʣʦʢ, 

ʟʫʙʯʘʩʪʠʭ ʟʘʯʝʧʣʝʥʴ ʽ ʪ. ʧ.), ʟʘ ʫʟʛʦʜʞʝʥʽʩʪʶ ʜʽʾ ʚʫʟʣʽʚ ʪʘ ʤʝʭʘʥʽʟʤʽʚ. ʇʽʩʣʷ 

ʦʙʢʘʪʢʠ ʤʘʰʠʥʠ ʨʦʟʢʨʠʚʘʶʪʴ ʧʽʜʰʠʧʥʠʢʠ ʽ ʧʝʨʝʚʽʨʷʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʩʣʽʜʽʚ 

ʪʝʨʪʷ. ʇʽʩʣʷ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʤʘʰʠʥʫ ʚʠʧʨʦʙʫʶʪʴ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ 
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ʪʦʤʫ ʨʝʞʠʤʽ ʽ ʚ ʪʠʭ ʫʤʦʚʘʭ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ. ʇʦʯʠʥʘʶʪʴ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʶʯʠ ʾʾ ʜʦ 

ʥʦʤʽʥʘʣʴʥʦʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʶʶʪʴ ʩʪʫʧʽʥʴ ʧʨʠʜʘʪʥʦʩʪʽ 

ʤʘʰʠʥʠ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ [40]. 

ʂʦʞʝʥ ʟʽʙʨʘʥʠʡ ʨʝʜʫʢʪʦʨ ʽ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʾ ʤʘʰʠʥʠ 

ʧʦʚʠʥʥʽ ʧʨʦʡʪʠ ʦʙʢʘʪʢʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ-ʚʠʨʦʙʥʠʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʪʚʝʨʜʞʝʥʦʾ 

ʧʨʦʛʨʘʤʠ. ʈʝʜʫʢʪʦʨʠ ʽ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʧʦʚʠʥʥʽ ʦʙʢʘʪʫʚʘʪʠʩʷ ʥʘ ʭʦʣʦʩʪʦʤʫ 

ʭʦʜʫ ʽ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ɿʘʛʘʣʴʥʠʡ ʯʘʩ ʦʙʢʘʪʢʠ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ ʤʝʥʰʝ  

30 ʭʚʠʣʠʥ ï ʧʦ 15 ʭʚʠʣʠʥ ʚ ʢʦʞʥʫ ʩʪʦʨʦʥʫ ʦʙʝʨʪʘʥʥʷ, ʷʢʱʦ ʥʝʤʘʻ ʽʥʰʠʭ 

ʚʢʘʟʽʚʦʢ ʫ ʩʪʘʥʜʘʨʪʽ ʘʙʦ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚʘʭ ʥʘ ʢʦʥʢʨʝʪʥʫ ʤʘʰʠʥʫ [41]. 

ʇʨʠ ʨʝʤʦʥʪʽ ʤʘʰʠʥ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʝʨʝʨʦʙʥʠʭ ʛʘʣʫʟʝʡ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʧʨʠ ʦʙʢʘʪʮʽ ʦʙʣʘʜʥʘʥʥʷ ʩʪʝʞʘʪʴ ʟʘ ʨʦʙʦʪʦʶ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, 

ʨʝʜʫʢʪʦʨʘ, ʧʽʜʰʠʧʥʠʢʽʚ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʘʥʥʷ ʧʨʠ ʦʙʢʘʪʮʽ ʥʝ ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʤʝʞ, ʟʘʟʥʘʯʝʥʠʭ ʫ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʘʚʦʜʽʚ-ʚʠʨʦʙʥʠʢʽʚ. 

ʊʨʠʚʘʣʽʩʪʴ ʦʙʢʘʪʢʠ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʨʦʙʦʪʽ ʧʝʨʰʦʛʦ ʟʘʧʫʩʢʫ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1 ʜʦ 8 ʛʦʜʠʥ ʟʘʣʝʞʥʦ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʫʩʪʘʪʢʫʚʘʥʥʷ [42] .  

ɺʠʧʨʦʙʫʚʘʥʥʷ ʦʜʥʦʢʦʚʰʝʚʠʭ ʝʢʩʢʘʚʘʪʦʨʽʚ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʽ ʭʘʨʘʢʪʝʨʦʤ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ, ʧʨʦʚʦʜʷʪʴ ʥʘ 

ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʪʝʥʜʘʭ, ʧʨʠʩʪʦʩʦʚʫʶʯʠ ʾʭ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʦʨʦʟʤʽʨʽʚ ʤʘʰʠʥ [29]. 

ʆʙʢʘʪʢʫ ʨʝʜʫʢʪʦʨʘ ʤʝʪʘʣʦʦʙʨʦʙʥʠʭ ʚʝʨʩʪʘʪʽʚ ʨʦʙʣʷʪʴ ʥʘ ʦʙʢʘʪʥʦ-

ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʥʘʚʘʥʪʘʞʫʚʘʯʽʚ (ʬʨʠʢʮʽʡʥʠʭ, 

ʣʘʥʮʶʛʦʚʠʭ, ʝʣʝʢʪʨʠʯʥʠʭ, ʛʽʜʨʘʚʣʽʯʥʠʭ ʪʘ ʽʥhʠʭ) [43]. 

ʇʽʩʣʷ ʩʢʣʘʜʘʥʥʷ ʚʽʜʨʝʤʦʥʪʦʚʘʥʽ ʜʚʦʩʪʫʧʝʥʝʚʽ ʽ ʦʜʥʦʩʪʫʧʽʥʯʘʩʪʽ ʪʷʛʦʚʽ 

ʨʝʜʫʢʪʦʨʠ ʪʨʘʤʚʘʷ ʧʨʦʭʦʜʷʪʴ ʦʙʢʘʪʢʫ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʟʙʽʨʢʠ 

ʨʝʜʫʢʪʦʨʽʚ ʪʨʘʤʚʘʡʥʠʭ ʚʘʛʦʥʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ 

ʦʙʢʘʪʥʦʤʫ ʩʪʝʥʜʽ. ʇʨʠ ʮʴʦʤʫ ʚ ʧʨʦʮʝʩʽ ʦʙʢʘʪʢʠ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘʛʨʽʚʘʥʥʷ ʽ ʰʫʤ 

ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʪʝʯʽ ʾ ʤʘʩʪʠʣʘ ʯʝʨʝʟ ʫʱʽʣʴʥʝʥʥʷ ʽ ʤʽʩʮʷ 

ʟ'ʻʜʥʘʥʥʷ ʜʝʪʘʣʝʡ. ʏʘʩ ʦʙʢʘʪʢʠ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ ʪʨʴʦʭ ʛʦʜʠʥ, 

ʘ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ï ʚʽʜ ʜʝʩʷʪʠ ʭʚʠʣʠʥ ʜʦ ʪʨʴʦʭ ʛʦʜʠʥ [44 - 47].  
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʫʤʦʚʘʭ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʣʦʚʠʭ 

ʫʩʪʘʥʦʚʦʢ ʙʨʦʥʝʪʝʭʥʽʢʠ ʚ ʍʘʨʢʽʚʩʴʢʦʤʫ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʤʫ ʙʶʨʦ ʟ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽʤʝʥʽ ʆ. ʆ. ʄʦʨʦʟʦʚʘ  ̒ ʩʪʝʥʜ ʢʦʤʧʣʝʢʩʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

ʤʦʪʦʨʥʦ-ʪʨʘʥʩʤʽʩʽʡʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʛʫʩʝʥʠʯʥʠʭ ʤʘʰʠʥ [48]. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʚʠʜʽʚ ʚʠʧʨʦʙʫʚʘʥʴ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʩʪʝʥʜʽ  ̒ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʥʘʧʨʫʞʝʥʦʩʪʽ 

ʚʫʟʣʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʚʩʝʨʝʜʠʥʽ ʩʠʣʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʽ ʪʝʧʣʦʚʠʜʽʣʝʥʴ ʟʦʚʥʽʰʥʽʭ 

ʧʦʚʝʨʭʦʥʴ. ʐʚʠʜʢʽʩʥʽ ʪʘ ʪʷʛʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʩʪʨʦʾʚ ʩʪʝʥʜʫ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʦʚʦʜʠʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʚʦʭ ʽ ʪʨʠʚʽʩʥʠʭ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʘʚʪʦʙʫʩʽʚ ʽ 

ʢʦʣʽʩʥʠʭ ʚʩʶʜʠʭʦʜʽʚ ʚʽʡʩʴʢʦʚʦʛʦ ʽ ʮʠʚʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [49]. 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʨʝʜʫʢʪʦʨʽʚ ʽ ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨʽʚ ʟʘʛʘʣʴʥʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʧʦʧʝʨʝʜʥʽ ʽ ʧʨʠʡʤʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʦʩʣʽʜʥʦʛʦ 

ʟʨʘʟʢʘ ʩʝʨʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʛʦʪʦʚʦʛʦ 

ʚʠʨʦʙʫ ʜʦ ʚʢʘʟʘʥʠʭ ʫ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʨʝʜʫʢʪʦʨʘ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʝʥʜʠ ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʘʤʢʥʫʪʠʤ ʘʙʦ 

ʚʽʜʢʨʠʪʠʤ ʧʦʪʦʢʦʤ ʧʦʪʫʞʥʦʩʪʽ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʙʝʟ ʚʥʫʪʨʽʰʥʴʦʾ 

ʨʦʟʢʦʥʩʝʨʚʘʮʽʾ ʽ ʦʙʢʘʪʢʠ, ʚʘʣʠ ʦʙʝʨʪʘʶʪʴ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ [50]. 

ʇʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʽʪ ʽ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟ ʦʛʣʷʜʫ, ʨʝʤʦʥʪʫ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʽʩʥʠʭ ʧʘʨ ʚʘʛʦʥʽʚ ʤʝʪʨʦʧʦʣʽʪʝʥʫ ʩʝʨʽʾ 81-717, 81-714 ʚʩʽʭ 

ʤʦʜʠʬʽʢʘʮʽʡ ʽ ʪʠʧʫ ɽ ʚʩʽʭ ʤʦʜʠʬʽʢʘʮʽʡ, ʟʽʙʨʘʥʘ ʢʦʣʩ̔ʥʘ ʧʘʨʘ ʧʽʜʣʷʛʘʻ ʦʙʢʘʪʮʽ ʥʘ 

ʦʙʢʘʪʥʦʤʫ ʩʪʝʥʜʽ. ʆʙʢʘʪʢʫ ʧʨʦʚʦʜʷʪʴ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚʽʜ 270 ʜʦ 615 ʦʙ/ʭʚ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʦʙʢʘʪʫʚʘʪʠ ʢʦʣʽʩʥʫ ʧʘʨʫ ʚ 

ʟʙʦʨʽ ʥʘ ʚʽʟʢʫ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʚʽʜ 410 ʜʦ 615 ʦʙ/ʭʚ [51]. 

ɼʣʷ ʨʝʜʫʢʪʦʨʥʦ-ʢʘʨʜʘʥʥʠʭ ʧʨʠʚʦʜʽʚ ʛʝʥʝʨʘʪʦʨʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʱʦʨʽʯʥʠʡ ʜʝʧʦʚʩʴʢʠʡ ʨʝʤʦʥʪ ʽ 1 ʨʘʟ ʚ 4 ʨʦʢʠ ʢʘʧʽʪʘʣʴʥʠʡ. ʇʽʩʣʷ 

ʨʝʤʦʥʪʫ ʟʽʙʨʘʥʽ ʨʝʜʫʢʪʦʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʦʙʢʘʪʫʚʘʣʴʥʽ ʩʪʝʥʜʠ ʜʣʷ ʦʙʢʘʪʢʠ 

ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 26, 35, 40 ʽ 70 ʢɺʪ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʞʠʤʫ ʚʠʧʨʦʙʫʚʘʥʴ [30]. 

ʈʦʟʛʣʷʥʫʪʽ ʚʠʜʠ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʤʝʭʘʥʽʯʥʠʭ ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ 

ʨʝʤʦʥʪʫ, ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʪʘ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘ 

ʤʝʪʦʜʠʢʦʶ, ʚʢʘʟʘʥʦʶ ʫ ʚʽʜʦʤʯʠʭ ʘʙʦ ʛʘʣʫʟʝʚʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʪʘ 
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ʽʥʩʪʨʫʢʮʽʷʭ. ʆʩʥʦʚʥʠʤ ʚʠʟʥʘʯʘʣʴʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʨʝʜʫʢʪʦʨʘ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ ʤʘʩʣʘ ʚ ʢʘʨʪʝʨʽ ʨʝʜʫʢʪʦʨʘ. 

 

1.3 ɸʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʤʝʭʘʥʽʯʥʠʭ ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ 

 

1.3.1 ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ 

ɿ ʜʞʝʨʝʣʘ [52] ʚʽʜʦʤʦ, ʱʦ ʊʆɺ çʆʤʽʥʚʝʩʪè (ʤ. ʆʤʩʴʢ, ʈʦʩʽʷ) ʨʦʟʨʦʙʠʚ ʽ 

ʚʠʛʦʪʦʚʠʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʩʪʝʥʜ ʤʘʨʢʠ ʉʀʈ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʢʘʪʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʠ ʜʝʧʦʚʩʴʢʦʤʫ ʨʝʤʦʥʪ ̔ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʦʩʽ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ. ɽʣʝʢʪʨʦʧʨʠʚʦʜ ʘʩʠʥʭʨʦʥʥʠʡ ʟ ʇʏɺ ʧʦʪʫʞʥʽʩʪ ʁ 75 ʢɺʪ, 

ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 40 ʢɺʪ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ 

ʧʘʨʠ ʚʽʜ 0 ʜʦ 900 ʦʙ/ʭʚ, ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʜʫʢʪʦʨʘ ʚʽʜ 0 ʜʦ 40 ʢɺʪ. 

ɿ ʜʞʝʨʝʣʘ [53] ʚʽʜʦʤʦ, ʱʦ ʊʆɺ çɽʥʝʨʛʦʫʩʪʘʪʢʫʚʘʥʥʷè (ʤ. ʉʘʨʘʪʦʚ, ʈʦʩʽʷ) 

ʨʦʟʨʦʙʠʚ ʽ ʚʠʛʦʪʦʚʠʚ ʩʪʝʥʜ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʟ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʉʪʝʥʜ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʨʝʜʫʢʪʦʨʽʚ ʪʠʧʫ ʄɸɹII ʽ  

ɺɹɸ 32/2 ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ. ʇʦʪʫʞʥʽʩʪʴ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ 35 ʽ 70 ʢɺʪ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʽʜ 950 ʜʦ 1440 ʦʙ/ʭʚ. 

ɿ ʜʞʝʨʝʣʘ [54] ʚʽʜʦʤʦ, ʱʦ ʊʆɺ çɼʠʟʝʣʴ-ʪʝʩʪ-ʂʦʤʧʣʝʢʪè  

(ʤ. ɭʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʽʷ) ʚʠʛʦʪʦʚʣʷʻ ʩʪʝʥʜ ʦʙʢʘʪʢʠ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ 

ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʪʠʧʫ EUK-160-1ʄ ʽ ɺɹɸ 32/2 ʧʽʩʣʷ 

ʨʝʤʦʥʪʫ. ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ 900 ʦʙ/ʭʚ; ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʛʝʥʝʨʘʪʦʨʽ 40 ʢɺʪ; ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʩʪʠʣʘ ʪʘ ʧʽʜʰʠʧʥʠʢʽʚ ʨʝʜʫʢʪʦʨʘ ʧʽʜ 

ʯʘʩ ʦʙʢʘʪʢʠ; ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʢʘ ʨʝʜʫʢʪʦʨʘ ʽ ʙʫʢʩʦʚʠʭ ʚʫʟʣʽʚ (ʦʧʮʽʦʥʘʣʴʥʦ). 

ɽʥʝʨʛʽʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʫ ʤʝʨʝʞʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɿ ʜʞʝʨʝʣʘ [55] ʚʽʜʦʤʦ, ʱʦ ʊʆɺ çʉʪʦʽʢè (ʤ. ʄʦʩʢʚʘ, ʈʦʩʽʷ) ʨʦʟʨʦʙʠʚ ʩʪʝʥʜ 

ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʽʜʚʘʛʦʥʥʠʭ ʛʝʥʝʨʘʪʦʨʽʚ ʽ ʨʝʜʫʢʪʦʨʽʚ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ. ʇʦʪʫʞʥʽʩʪʴ ʛʝʥʝʨʘʪʦʨʽʚ 48 ʢɺʪ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ 

ʛʝʥʝʨʘʪʦʨʽʚ ʜʦ 4000 ʦʙ/ʭʚ, ʤʘʢʩʠʤʘʣʴʥʘ ʥʘʧʨʫʛʘ ʛʝʥʝʨʘʪʦʨʘ 150 ɺ. 
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ɿ ʜʞʝʨʝʣʘ [56] ʚʽʜʦʤʦ, ʱʦ ɺɸʊ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ çɯʟʦʪʝʨʤè  

(ʤ. ʄʦʩʢʚʘ, ʈʦʩʽʷ) ʨʦʟʨʦʙʣʷʻ ʽ ʚʠʛʦʪʦʚʣʷʻ ʩʪʝʥʜ ʜʣʷ ʦʙʢʘʪʢʠ ʧʝʨʝʜʥʴʦʛʦ 

ʨʦʟʧʦʜʽʣʴʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʽ ʩʪʝʥʜ ʜʣʷ ʦʙʢʘʪʢʠ ʟʘʜʥʴʦʛʦ ʨʦʟʧʦʜʽʣʴʥʦʛʦ ʨʝʜʫʢʪʦʨʘ 

ʪʝʧʣʦʚʦʟʘ ʩʝʨʽʾ ʄ62, ʦʩʪʘʪʦʯʥʦ ʟʽʙʨʘʥʠʭ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʚ ʫʤʦʚʘʭ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʜʝʧʦ ʘʙʦ ʟʘʚʦʜʫ. ʅʘʧʨʫʛʘ 380 ɺ, ʯʘʩʪʦʪʘ 50 ɻʮ, ʧʦʪʫʞʥʽʩʪʴ ʥʝ ʙʽʣʴʰʝ 100 ʢɺʪ, 

ʯʘʩ ʦʙʢʘʪʢʠ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʝ ʤʝʥʰʝ120 ʭʚ. 

ɿ ʜʞʝʨʝʣʘ [57] ʚʽʜʦʤʦ, ʱʦ ʤʘʰʠʥʦʙʫʜʽʚʥʠʡ ʭʦʣʜʠʥʛ çɯʥʪʝʭʨʦʩè  

(ʤ. ʆʤʩʴʢ, ʈʦʩʽʷ) ʚʠʨʦʙʣʷʻ ʩʪʝʥʜ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʽʚ 

ʢʦʣʽʩʥʠʭ ʧʘʨ (ʚ ʟʙʦʨʽ ʟ ʢʦʣʽʩʥʦʶ ʧʘʨʦʶ) ʢʦʣʽʡʥʠʭ ʤʘʰʠʥ ʪʠʧʫ ɺʇʈ. ʋʧʨʘʚʣʽʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʇʦʪʫʞʥʽʩʪʴ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 45 ʢɺʪ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 1500 ʦʙ/ʭʚ. 

ɿ ʜʞʝʨʝʣʘ [58] ʚʽʜʦʤʦ, ʱʦ ʊʆɺ çɻɯʉ-ʇʨʦʬʽè (ʤ. ʆʤʩʴʢ, ʈʦʩʽʷ) ʚʠʛʦʪʦʚʣʷʻ 

ʩʪʝʥʜ ʜʣʷ ʦʙʢʘʪʢʠ ʤʘʨʢʠ ʂʈɹ ɽʇ-1, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʢʘʪʢʠ ʢʦʣʽʩʥʦʾ ʧʘʨʠ 

ʝʣʝʢʪʨʦʚʦʟʘ ɽʇ1 ʟ ʙʫʢʩʘʤʠ ʽ ʨʝʜʫʢʪʦʨʦʤ ʚ ʟʙʦʨʽ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʚ 

ʪʨʴʦʭʰʚʠʜʢʽʩʥʦʤʫ ʨʝʞʠʤʽ. ʅʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ 380 ɺ, ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ  

22 ʢɺʪ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 2940 ʦʙ/ʭʚ. 

ɿ ʜʞʝʨʝʣʘ [59] ʚʽʜʦʤʦ, ʱʦ ʊʆɺ "ʅɺʇ ʊʝʭʥʦʧʘʨʢ" (ʤ. ʉʘʨʘʪʦʚ, ʈʦʩʽʷ) 

ʚʠʛʦʪʦʚʣʷʻ ʩʪʝʥʜʠ:  

- ʩʪʝʥʜ ʤʘʨʢʠ ʉʆɯʈ-06 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʢʘʪʢʠ ʰʝʩʪʝʨʝʥʴ 

ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʙʝʟ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʠʧʽʚ ʄɸɹ II  ̔ɺɹɸ 32/2 

ʜʦ ʫʩʪʘʥʦʚʢʠ ʨʝʜʫʢʪʦʨʘ ʥʘ ʢʦʣʽʩʥʫ ʧʘʨʫ. ʉʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ 55 ʢɺʪ, 

ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ 0 ʜʦ 80ÁC, ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʽʜʦʤʦʤʫ 

ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ 30 ʽ 50 ʢɺʪ, ʯʘʩ ʦʙʢʘʪʢʠ 120  ̔180 ʭʚʠʣʠʥ; 

- ʩʪʝʥʜ ʤʘʨʢʠ ʉʆɯʈ-01ʄ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʢʘʪʢʠ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʨʝʜʫʢʪʦʨʽʚ ʟ ʧʨʠʚʦʜʦʤ ʚʽʜ ʮʝʥʪʨʫ ʦʩʽ ʪʠʧʫ ʄɸɹII ʽ ɺɹɸ 32/2 ʧʽʩʣʷ ʨʝʤʦʥʪʫ, ʥʘ 

ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ ʽ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʧʨʠ ʥʘʧʨʷʤʢʘʭ ʦʙʝʨʪʘʥʥʷ ʚ ʧʨʘʚʦ ʽ ʚ ʣʽʚʦ, 

ʟ ʧʣʘʚʥʠʤ ʨʦʟʛʦʥʦʤ ʽ ʛʘʣʴʤʫʚʘʥʥʷʤ, ʙʝʟʧʝʨʝʨʚʥʠʤ ʢʦʥʪʨʦʣʝʤ ʪʝʤʧʝʨʘʪʫʨʠ 

ʤʘʩʣʘ ʽ ʰʫʤʫ ʧʽʜʰʠʧʥʠʢʽʚ ʨʝʜʫʢʪʦʨʽʚ. ʉʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ 50 ʢɺʪ. 

ɿ ʜʞʝʨʝʣʘ [60] ʚʽʜʦʤʦ, ʱʦ ɺɸʊ çʍʨʦʥʦʪʨʦʥè (ʤ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʽʷ) 

ʚʠʛʦʪʦʚʠʚ ʩʪʝʥʜ ʤʘʨʢʠ ʆʈ-2, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʥʠʭ ʢʦʣʽʩʥʠʭ 
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ʧʘʨ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʧʽʩʣʷ 

ʨʝʤʦʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ [61]. ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ 900 ʦʙ/ʭʚ; 

ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʘʥʥʷ ʤʘʩʪʠʣʘ ʚ ʨʝʜʫʢʪʦʨʽ. ʉʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ 

76 ʢɺʪ, ʥʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ 380 ɺ. ʇʦʪʫʞʥʽʩʪʴ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʽ ʜʦ 40 ʢɺʪ. 

ɿ ʜʞʝʨʝʣʘ [62] ʚʽʜʦʤʦ, ʱʦ ʥʘ ʄʽʥʩʴʢʦʤʫ ʚʘʛʦʥʦ-ʨʝʤʦʥʪʥʦʤʫ ʟʘʚʦʜʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʝʥʜ ʤʘʨʢʠ ʅ-1594, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ 

ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ɺɹɸ 32/2 ʽ ʄɸɹ-ɯɯ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. ʅʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʥʘ ʚʠʭʽʜʥʦʤʫ ʚʘʣʫ  

900 ʦʙ/ʭʚ, ʯʘʩʪʦʪʘ 50 ɻʮ, ʥʘʧʨʫʛʘ 220 ʽ 380 ɺ, ʧʦʪʫʞʥʽʩʪʴ 40 ʢɺʪ. 

ɺ ʪʘʙʣʠʮʽ 1.1 ʧʦʨʽʚʥʷʻʤʦ ʩʧʦʞʠʚʘʥʫ ʧʦʪʫʞʥʽʩʪʴ ʚʢʘʟʘʥʠʭ ʚʠʱʝ 

ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ.  

 

ʊʘʙʣʠʮʷ 1.1 

ʉʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʪʝʥʜʽʚ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ 

ɺʠʜ ʩʪʝʥʜʫ ʇʦʪʫʞʥʽʩʪʴ, ʢɺʪ 

1 ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʩʪʝʥʜ ʤʘʨʢʠ ʉʀʈ, ʊʆɺ çʆʤʽʥʚʝʩʪè  75 

2 ʉʪʝʥʜ ʜʣʷ ʦʙʢʘʪʢʠ, ʊʆɺ çɽʥʝʨʛʦʫʩʪʘʪʢʫʚʘʥʥʷè  35; 70 

3 ʉʪʝʥʜ ʜʣʷ ʦʙʢʘʪʢʠ, ʊʆɺ çɼʠʟʝʣʴ-ʪʝʩʪ-ʂʦʤʧʣʝʢʪè  40 

4 ʉʪʝʥʜ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʽʜʚʘʛʦʥʥʠʭ ʨʝʜʫʢʪʦʨʽʚ, ʊʆɺ çʉʪʦʽʢè  48 

5 ʉʪʝʥʜ ʜʣʷ ʦʙʢʘʪʢʠ ʧʝʨʝʜʥʴʦʛʦ ʨʝʜʫʢʪʦʨʘ ʪʝʧʣʦʚʦʟʘ ʩʝʨʽʾ ʄ62 80 

6 ʉʪʝʥʜ ʜʣʷ ʦʙʢʘʪʢʠ ʟʘʜʥʴʦʛʦ ʨʝʜʫʢʪʦʨʘ ʪʝʧʣʦʚʦʟʘ ʩʝʨʽʾ ʄ62 100 

7 ʉʪʝʥʜ ʜʣʷ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʢʦʣʽʡʥʠʭ ʤʘʰʠʥ 

ʪʠʧʫ ɺʇʈ, ʄʘʰʠʥʦʙʫʜʽʚʥʠʡ ʭʦʣʜʠʥʛ çɯʥʪʝʭʨʦʩè  
45 

8 ʉʪʝʥʜ ʜʣʷ ʦʙʢʘʪʢʠ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʝʣʝʢʪʨʦʚʦʟʘ ɽʇ1,  

ʊʆɺ çɻɯʉ-ʇʨʦʬʽè  
22 

9 ʉʪʝʥʜ ʤʘʨʢʠ ʉʆɯʈ-06, ʊʆɺ çʅɺʇ ʊʝʭʥʦʧʘʨʢè 55 

10 ʉʪʝʥʜ ʤʘʨʢʠ ʉʆɯʈ-01ʄ, ʊʆɺ çʅɺʇ ʊʝʭʥʦʧʘʨʢè  50 

11 ʉʪʝʥʜ ʤʘʨʢʠ ʆʈ-2, ʆɸʆ çʍʨʦʥʦʪʨʦʥè,  40 

12 ʉʪʝʥʜ ʤʘʨʢʠ ʅ-1594, ʄʽʥʩʴʢʠʡ ʚʘʛʦʥʦʨʝʤʦʥʪʥʠʡ ʟʘʚʦʜ 40 
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ɸʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʢʦʣʽʩʥʠʭ 

ʧʘʨ ʧʦʢʘʟʘʚ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʝʥʜʽʚ ï ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ (ʙʝʟ ʨʝʢʫʧʝʨʘʮʽʾ 

ʪʝʧʣʘ). ɿ ʧʦʟʠʮʽʾ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚʢʘʟʘʥʽ ʩʪʝʥʜʠ ʝʥʝʨʛʦʚʠʪʨʘʪʥʽ, ʙʦ ʤʘʶʪʴ 

ʚʝʣʠʢʫ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʪʘ ʚʠʤʘʛʘʶʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʴ. ʆʩʥʦʚʥʠʡ ʚʠʟʥʘʯʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ ʧʨʠʜʘʪʥʦʩʪʽ ʨʝʜʫʢʪʦʨʘ ï 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ ʤʘʩʪʠʣʘ ʚ ʢʘʨʪʝʨʽ ʽ ʬʣʘʥʮʚ̔ ʧʽʜʰʠʧʥʠʢʽʚ.  

 

1.3.2 ʄʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ 

ʚʫʟʣʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 

ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ, ʷʢʠʤ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʤʝʪʦʜʠʢʘ ʚʠʧʨʦʙʫʚʘʥʴ, 

ʟʚʦʜʷʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ: ʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʴ, ʪʦʙʪʦ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʥʷ ʧʨʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʧʨʦʪʷʛʦʤ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʚʠʨʦʙʫ ʥʘ 

ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ; ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʧʨʦʪʷʟʽ, ʤʦʞʣʠʚʦ, 

ʙʽʣʴʰ ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ (ʧʨʠʩʢʦʨʝʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ); ʚʠʙʽʨ ʤʽʥʽʤʘʣʴʥʦ ʜʦʩʪʘʪʥʴʦʾ 

ʢʽʣʴʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ; ʤʽʥʽʤʽʟʘʮʽʷ ʚʠʪʨʘʪ ʟʘ ʝʥʝʨʛʦʻʤʥʽʩʪʶ 

ʩʪʝʥʜʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʩʪʝʥʜʘʭ ʽʟ ʟʘʤʢʥʫʪʠʤ ʢʦʥʪʫʨʦʤ) [63]. 

ɸʥʘʣʽʟ ʧʫʙʣʽʢʘʮʽʡ [64 - 68], ʧʨʠʩʚʷʯʝʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ ʦʮʽʥʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʨʠʚʦʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʥʘ ʦʩʥʦʚʽ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ, ʤʝʪʦʜʘʤ ʽ 

ʟʘʩʦʙʘʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʪʨʘʥʩʤʽʩʽʡʥʠʭ ʩʠʩʪʝʤ, ʧʦʢʘʟʫʻ, ʱʦ 

ʽʩʥʫʶʪʴ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʩʫʨʩʫ ʟʘ ʚʝʣʠʯʠʥʦʶ ʤʘʩʠ ʯʘʩʪʠʥʦʢ ʟʥʦʩʫ ʚ 

ʤʘʩʣʽ, ʚʪʨʘʪʽ ʂʂɼ, ʟʤʽʥʽ ʨʦʙʦʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʡʙʽʣʴʰ ʥʘʚʘʥʪʘʞʝʥʠʭ ʚʫʟʣʽʚ, 

ʣʶʬʪʦʤʝʪʨʽ,ʾ ʢʦʥʪʨʦʣʴ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʽʥ. 

ɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʨʦʟʧʦʜʽʣ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʝʥʝʨʛʽʾ, ʩʪʘʣʦ 

ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʪʝʭʥʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʚ ʫʩʽʭ ʨʦʟʚʠʥʝʥʠʭ 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ɺʽʜʦʤʽ ʧʝʨʝʚʘʛʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʦʛʦ ʜʚʠʛʫʥʘ, ʪʘʢʽ 

ʷʢ ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ, ʤʝʥʰʘ ʚʘʨʪʽʩʪʴ, ʧʨʦʩʪʦʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʟʘʙʝʟʧʝʯʫʚʘʥʠʤʠ ʚ ʜʘʥʠʡ ʯʘʩ ʚʠʩʦʢʠʤʠ ʨʝʛʫʣʶʚʘʣʴʥʠʤʠ ʽ 

ʜʠʥʘʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʝʨʝʪʚʦʨʶʶʪʴ ʘʩʠʥʭʨʦʥʥʠʡ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʠʡ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʚ ʜʦʤʽʥʫʶʯʠʡ ʪʠʧ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʤʘʩʦʚʝ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʛʦ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʜʘʯʽ, ʘʣʝ ʽ 

ʧʨʦʙʣʝʤʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ [69]. 

ɿ ʜʞʝʨʝʣʘ [70] ʚʽʜʦʤʦ, ʱʦ ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʩʪʝʥʜʫ 

ʚʠʧʨʦʙʫʚʘʥʴ ʛʦʣʦʚʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʛʚʠʥʪʦʢʨʠʣʘ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʟʘʤʽʥʠ ʟʥʦʰʝʥʦʛʦ, ʤʦʨʘʣʴʥʦ ʽ ʪʝʭʥʽʯʥʦ ʟʘʩʪʘʨʽʣʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ ʟ ʚʠʩʦʢʦʶ ʢʘʪʝʛʦʨʽʻʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʪʘ ʨʝʤʦʥʪʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʥʘ 

ʩʫʯʘʩʥʠʡ ʚʠʩʦʢʦʥʘʜʽʡʥʠʡ ʘʩʠʥʭʨʦʥʥʠʡ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʠʡ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʟ 

ʮʠʬʨʦʚʦʶ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʦʶ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʽ ʟʘʩʦʙʘʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ.  

ɽʬʝʢʪʠʚʥʘ ʨʝʩʫʨʩʦʟʙʝʨʝʞʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ 

ʨʝʤʦʥʪʫ ʫʩʪʘʪʢʫʚʘʥʥʷ ʤʦʞʣʠʚʘ ʥʘ ʦʩʥʦʚʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʤʦʥ̔ʪʦʨʠʥʛʫ ʩʪʘʥʫ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʫ [71]. ʇʽʜ ʤʦʥʽʪʦʨʠʥʛʦʤ ʨʦʟʫʤʽʶʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʤʦʤʝʥʪʫ ʧʝʨʝʭʦʜʫ ʚ ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ ʰʣʷʭʦʤ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘ ʪʠʭ ʱʦ ʧʨʠʤʠʢʘʶʪʴ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʪʠʤʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʘʭ 

dT , ʪʨʠʚʘʣʽʩʪʴ ʷʢʠʭ ʽʩʪʦʪʥʦ ʤʝʥʰʝ ʽʥʪʝʨʚʘʣʫ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʘʚʥʦʩʪʽ ʥʊ  ʜʦ 

ʢʨʠʪʠʯʥʦʾ ʧʦʟʥʘʯʢʠ:  

Td <<  Tʥ; d <<  1. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʚʩʽʭ ʦʧʮʽʡ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʩʠʩʪʝʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʚʫʟʣʽʚ, ʘʛʨʝʛʘʪʽʚ, ʝʣʝʢʪʨʦʩʝʢʮʽʡ ʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʽ ʨʝʤʦʥʪʫ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚ ʮʽʣʦʤʫ ʤʽʥʽʤʽʟʫ ̒ʩʫʙ'ʻʢʪʠʚʥʠʡ ʬʘʢʪʦʨ [72].  

ɸʚʪʦʨ ʌʫʨʮʝʚ ʆ. ɯ. [73], ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʨʦʟʨʦʙʠʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʨʝʤʦʥʪʫ ʢʦʣʽʩʥʠʭ 

ʧʘʨ ʚʘʛʦʥʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʨʝʤʦʥʪʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʽ 

ʟʙʽʣʴʰʝʥʥʷ ʧʽʩʣʷʨʝʤʦʥʪʥʦʛʦ ʧʨʦʙʽʛʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ɸʚʪʦʨ ʨʦʙʦʪʠ [74] ʍʦʣʽʥ ɸ. ɺ. ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʨʠʚʦʜʥʠʭ 

ʜʚʠʛʫʥʽʚ ʽ ʤʦʤʝʥʪʫ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʛʝʥʝʨʘʪʦʨʽʚ ʧʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʩʪʝʥʜʫ 

ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʝʨʪʦʣʽʪʥʠʭ ʪʨʘʥʩʤʽʩʽʡ ʨʝʢʦʤʝʥʜʫʻ ʜʚʦʢʦʥʪʫʨʥʽ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ: ʟ ʚʥʫʪʨʽʰʥʽʤ ʢʦʥʪʫʨʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʨʫʤʫ ʷʢʦʨʷ ʽ ʟʦʚʥʽʰʥʽʤ 
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ʢʦʥʪʫʨʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʜʚʠʛʫʥʘ, ʘ ʪʘʢʦʞ ʟ ʚʥʫʪʨʽʰʥʽʤ ʢʦʥʪʫʨʦʤ 

ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʨʫʤʫ ʟʙʫʜʞʝʥʥʷ ʽ ʟʦʚʥʽʰʥʽʤ ʢʦʥʪʫʨʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʫʞʥʦʛʦ 

ʤʦʤʝʥʪʫ ʥʘ ʚʘʣʫ ʛʝʥʝʨʘʪʦʨʘ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʩʪʝʥʜʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʽ ʝʥʝʨʛʝʪʠʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʚʢʣʶʯʘʶʯʠ ʧʨʠʜʫʰʝʥʥʷ ʢʨʫʪʠʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʚʘʣʽʚ. 

ɺ ʨʦʙʦʪʽ [75] ʘʚʪʦʨ ʄʝʥʴʰʦʚ ɺ. ɻ. ʪʝʦʨʝʪʠʯʥʦ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʦʙˇʨʫʥʪʫʚʘʚ ʥʘʷʚʥʽʩʪʴ ʽʥʪʝʨʚʘʣʫ ʨʘʮʽʦʥʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʣʽʤʝʨʚʤʽʩʪʥʦʛʦ 

ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʠ ʷʢʠʭ ʧʨʠʨʦʙʢʘ ʟʫʙʯʘʩʪʠʭ ʟʘʯʝʧʣʝʥʴ ʧʨʦʪʽʢʘʻ 

ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ, ʱʦ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʩʢʦʨʝʥʥʷ ʦʙʢʘʪʢʠ 

ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʧʨʠʨʦʙʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

ɸʚʪʦʨʠ ʏʝʨʥʦʽʚʘʥʦʚ ɺ. ɯ., ʌʽʣʽʧʧʦʚʘ ʆ. ʄ., ʇʝʪʨʠʱʝʚ ʄ. ʆ., ɼʘʥʢʦʚ ʆ. ʆ., 

ʉʘʷʧʥ̔ ʉ. ʄ., ɯʚʣʝʚʘ ɯ. ɹ., ʅʽʩʪʨʘʪʦʚʘ ʅ. ʉ. [76] ʧʨʠ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ 

ʢʦʨʦʙʦʢ ʧʝʨʝʜʘʯ ʪʨʘʢʪʦʨʽʚ ʪʘ ʽʥʰʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʙʘʛʘʪʦʨʘʟʦʚʝ ʮʠʢʣʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʟʥʘʢʦʟʤʽʥʥʦʛʦ 

ʽʥʝʨʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʨʝʚʝʨʩʠʚʥʦʶ ʟʤʽʥʦʶ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʢʦʨʦʙʢʠ 

ʧʝʨʝʜʘʯ ʚʽʜ ʤʽʥʽʤʘʣʴʥʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʣʷ ʜʘʥʦʛʦ ʮʠʢʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʅʘ ʝʪʘʧʘʭ ʨʦʟʛʦʥʫ ʽ ʛʘʣʴʤʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʩʪʝʥʜʦʚʠʡ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥ, ʱʦ ʧʨʘʮʶʻ ʘʙʦ ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ, ʘʙʦ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʛʘʣʴʤʫʶʯʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ. ʊʝʭʥʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʷʛʘʻ ʚ 

ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʢʘʪʢʠ ʢʦʨʦʙʦʢ ʧʝʨʝʜʘʯ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʦʙʢʘʪʢʫ ʢʦʨʦʙʦʢ ʧʝʨʝʜʘʯ. 

ɸʚʪʦʨʦʤ ɺʣʘʩʦʚʠʤ ʇ. ɸ. [77] ʚ ʩʪʝʥʜʘʭ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʫ ʧʨʠ ʦʙʢʘʪʮʽ ʽ 

ʚʠʧʨʦʙʫʚʘʥʥʽ ʝʣʝʤʝʥʪʽʚ ʤʘʰʠʥ ʧʨʦʧʦʥʦʚʘʥʠʡ ʧʨʠʩʪʨʽʡ, ʱʦ ʤʽʩʪʠʪʴ ʜʚʘ 

ʥʘʚʘʥʪʘʞʫʚʘʯʘ ʽʥʝʨʮʽʡʥʦʛʦ ʪʠʧʫ ʟ ʧʨʠʻʜʥʫʚʘʣʴʥʠʤʠ ʚʘʣʘʤʠ. ʊʝʭʥʽʯʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʧʦʣʷʛʘʻ ʚ ʨʦʟʰʠʨʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ ʧʨʠʚʽʜ ʩʪʝʥʜʽʚ. 

ɸʚʪʦʨʠ ʉʤʠʨʥʦʚ ɻ. ʇ., ɿʘʛʨʠh ʝʚ ɸ. ɼ., ʊʨʫʰʥʢ̔ʦʚ ʄ. ʇ., ʂʘʟʘʢʦʚ ɸ. ɺ. 

[78] ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʚʫʟʣʽʚ ʭʚʦʩʪʦʚʦʾ ʯʘʩʪʠʥʠ ʪʨʘʥʩʤʽʩʽʡ 

ʚʝʨʪʦʣʴʦʪʽʚ ʤʦʜʝʨʥʽʟʫʚʘʣʠ ʩʪʝʥʜ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʢʽʥʝʤʘʪʠʯʥʫ ʽ ʛʽʜʨʘʚʣʽʯʥʫ 

ʩʠʩʪʝʤʠ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ, ʩʠʣʦʚʫ ʩʠʩʪʝʤʫ ʽ ʧʨʠʩʪʨʽʡ 

ʟʘʭʠʩʪʫ ʚʽʜ ʨʫʡʥʫʚʘʥʥʷ. ʊʝʭʥʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʙʝʟʧʝʯʥʦʛʦ 
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ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʚʠʧʨʦʙʦʚʫʚʘʥʠʭ ʚʫʟʣʽʚ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ. 

ɸʚʪʦʨ ɼʤʠʪʨʽʝʚ ɸ. ɺ. [79] ʤʦʜʝʨʥʽʟʫʚʘʚ ʩʪʝʥʜ ʜʣʷ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʽʚ 

ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʫʧʝʡʥʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʟʘʣʽʟʥʠʯʥʠʭ ʚʘʛʦʥʽʚ. ɺ ʷʢʦʩʪʽ ʧʝʨʝʜʘʚʘʣʴʥʦʛʦ ʚʫʟʣʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʬʨʠʢʮʽʡʥʫ 

ʧʝʨʝʜʘʯʫ, ʘ ʩʪʝʥʜ ʜʦʜʘʪʢʦʚʦ ʤʽʩʪʠʪʴ ʜʦʟʫʶʯʠʡ ʟʘʧʨʘʚʥʠʡ ʚʫʟʦʣ ʟ ʚʽʩʢʦʟʠʤʝʪʨʦʤ 

ɹʨʫʢʬʽʣʴʜʘ. ʊʝʭʥʽʯʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʻ ʨʦʟʰʠʨʝʥʥʷ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʫ ʢʦʣʽʩʥʠʭ 

ʧʘʨ ʨʝʜʫʢʪʦʨʽʚ, ʱʦ ʚʠʧʨʦʙʫʶʪʴʩʷ, ʽ ʫʩʫʥʝʥʥʷ ʥʝʜʦʣʽʢʽʚ, ʘ ʩʘʤʝ: ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʚʠʧʨʦʙʫʚʘʥʴ, ʨʦʟʰʠʨʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʰʣʷʭʦʤ 

ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʧʘʨʘʤʝʪʨʽʚ ʱʦ ʟʘʜʘʶʪʴʩʷ, ʟʙʽʣʴʰʝʥʥʷ ʾʭ 

ʯʠʩʣʘ, ʟʘ ʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʚʝʜʝʥʥʷ ʽ ʨʝʻʩʪʨʘʮʽʾ ʜʘʥʠʭ, ʫʩʪʘʥʦʚʢʠ 

ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦ ʧʨʠʣʘʜʽʚ. 

ɸʚʪʦʨʠ ɹʦʯʘʨʦʚ ɺ. ʄ., ɺʦʣʢʦʚ ɺ. ɺ., ʂʥʷʟʴʢʦʚʘ ʊ. ɺ. [80] ʤʦʜʝʨʥʽʟʫʚʘʣʠ 

ʩʪʝʥʜ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʝʨʝʜʘʯ ʽ ʾʭ ʦʙʢʘʪʢʠ, ʥʘʧʨʠʢʣʘʜ ʧʽʩʣʷ ʢʘʧʽʪʘʣʴʥʠʭ 

ʨʝʤʦʥʪʽʚ, ʪʘ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʽ ʜʦʚʝʜʝʥʥʽ ʧʨʠʚʦʜʽʚ ʤʘʰʠʥ. ʅʘ ʩʪʝʥʜʽ 

ʚʠʧʨʦʙʫʚʘʥʥʶ ʽ ʦʙʢʘʪʮʽ ʧʽʜʜʘʶʪʴʩʷ ʚʽʜʨʘʟʫ ʜʚʘ ʨʝʜʫʢʪʦʨʘ. ʂʦʞʝʥ ʟ ʥʠʭ ʻ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʜʣʷ ʽʥʰʦʛʦ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʽʜʚʦʜʠʪʴʩʷ ʟ 

ʨʝʢʫʧʝʨʘʮʽʻʶ ʚ ʞʠʚʠʣʴʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʣʘʥʮʶʛ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʪʠʤ, ʱʦ 

ʨʝʜʫʢʪʦʨʠ ʤʽʞ ʩʦʙʦʶ ʟ'ʻʜʥʘʥʽ ʪʠʭʦʭʽʜʥʠʤʠ ʚʘʣʘʤʠ ʯʝʨʝʟ ʫʟʛʦʜʞʫʚʘʣʴʥʠʡ 

ʨʝʜʫʢʪʦʨ ʟ ʧʝʨʝʜʘʚʘʣʴʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ʽ: 

ʽ > 1 + 2S, 

ʜʝ S ï ʥʦʤʽʥʘʣʴʥʝ ʢʦʚʟʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʨʠʚʦʜʫ ʨʝʜʫʢʪʦʨʘ. 

ʇʦʝʪʘʧʥʘ ʟʤʽʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʢʣʶʯʝʥʥʷ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʨʝʜʫʢʪʦʨʘ, ʱʦ ʥʘʚʘʥʪʘʞʫʻ, ʚ ʤʝʨʝʞʫ ʟʽ ʟʥʠʞʝʥʦʶ ʥʘʧʨʫʛʦʶ. 

ʉʧʨʦʱʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʨʠ ʦʙʢʘʪʮʽ ʨʝʜʫʢʪʦʨʽʚ. 

ɸʚʪʦʨʠ ʇʨʠʱʝʧʦʚʘ ʆ. ʄ., ɻʫʨʥ̔ ɺ. ɺ., ʉʤʦʣʝʥʯʫʢ ɺ. ɺ., ʇʨʠʱʝʧʦʚ ʄ. ʆ. 

[81] ʤʦʜʝʨʥʽʟʫʚʘʣʠ ʩʪʝʥʜ ʜʣʷ ʦʙʢʘʪʫʚʘʥʥʷ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʝʨʝʜʘʯ ʟ 

ʨʝʢʫʧʝʨʘʮʽʻʶ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. ʇʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʩʪʝʥʜʫ ʜʦʟʚʦʣʷʻ 

ʟʜʽʡʩʥʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʝʨʝʜʘʯʽ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ ʦʙʝʨʪʘʥʥʷ, 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʘʣʴʤʽʚʥʠʡ ʜʚʠʛʫʥ ʚ ʷʢʦʩʪʽ ʧʨʠʚʦʜʥʦʛʦ ʽ ʥʘʚʧʘʢʠ, 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʝʢʫʧʝʨʘʮʽʶ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʛʘʣʴʤʽʚʥʦʛʦ 

ʜʚʠʛʫʥʘ ʜʦ ʧʨʠʚʦʜʥʦʛʦ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʘʣʦʧʦʪʫʞʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʽ ʤʽʥʽʤʘʣʴʥʽ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʧʨʠ ʦʙʢʘʪʮʽ 

ʧʝʨʝʜʘʯʽ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ɸʚʪʦʨʠ ʐʘʨʢʦ ɭ. ɯ. ʽ ʐʘʨʢʦ ʊ. ɭ. [82] ʤʦʜʝʨʥʽʟʫʚʘʣʠ ʩʪʝʥʜ ʜʣʷ 

ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʜʣʷ ʩʪʚʦʨʝʥʥ ̫ ʤʦʞʣʠʚʦʩʪʽ 

ʦʜʥʠʤ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤ ʨʝʜʫʢʪʦʨʦʤ ʚʠʧʨʦʙʫʚʘʪʠ ʨʽʟʥʽ ʤʦʜʠʬʽʢʘʮʽʾ 

ʨʝʜʫʢʪʦʨʽʚ. ɼʣʷ ʮʴʦʛʦ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʨʝʜʫʢʪʦʨ ʩʪʝʥʜʘ ʚʠʢʦʥʘʥʦ ʟ 

ʜʝʢʽʣʴʢʦʤʘ ʚʠʭʽʜʥʠʤʠ ʚʘʣʘʤʠ i ʦʩʥʘʱʝʥʝ ʜʦʜʘʪʢʦʚʦ ʢʘʨʜʘʥʥʠʤʠ ʚʘʣʘʤʠ ʟ 

ʢʦʤʧʣʝʢʪʦʤ ʥʘʢʦʥʝʯʥʠʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫ ̒ ʩʪʠʢʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʚʘʣʽʚ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʟ ʚʘʣʘʤʠ ʚʠʧʨʦʙʦʚʫʚʘʥʠʭ ʨʝʜʫʢʪʦʨʽʚ. ʎʝ ʜʘʻ 

ʟʤʦʛʫ ʦʜʥʠʤ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤ ʨʝʜʫʢʪʦʨʦʤ ʚʠʧʨʦʙʫʚʘʪʠ ʨʝʜʫʢʪʦʨʠ ʨʽʟʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʽ ʥʝ ʚʠʛʦʪʦʚʣʷʪʠ ʜʚʘ ʩʪʝʥʜʠ ʥʘ ʤʘʣʫ i ʚʝʣʠʢʫ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ 

ʟʜʝʰʝʚʣʶʻ ʚʠʨʦʙʥʠʮʪʚʦ ʨʝʜʫʢʪʦʨʽʚ. ʂʨʽʤ ʪʦʛʦ, ʟʘʚʜʷʢʠ ʩʪʚʦʨʝʥʦʾ ʤʦʞʣʠʚʦʩʪʽ 

ʨʝʛʫʣʶʚʘʥʥʷ ʛʘʣʴʤʦʚʦʛʦ ʤʦʤʝʥʪʫ ʰʣʷʭʦʤ ʟʤʽʥʠ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ 

ʨʝʜʫʢʪʦʨʘ i ʰʣʷʭʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʘʣʴʤʦʚʦʛʦ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʽ ʫʤʦʚʠ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ 

ʝʢʦʥʦʤʽʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ɺ ʨʦʙʦʪʽ [83] ʘʚʪʦʨʘʤʠ ɹʦʨʷʢʦʤ ʂ. ʌ., ʇʝʨʝʪʷʢʦʁ  ʅ. ɸ.  ̔ʃʦʧʘʪʠʥʠʤ ɸ. ɸ. 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʩʥʫʶʯʠʭ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ ʜʣʷ 

ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʟʘʩʪʦʩʫʚʘʪʠ 

ʥʦʚʫ ʢʦʥʮʝʧʮʽʶ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ï ʧʨʦʚʦʜʠʪʠ ʥʝ ʦʜʠʥ, ʘ ʜʚʘ ʚʠʜʠ 

ʚʠʧʨʦʙʫʚʘʥʴ ï ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʟ ʤʦʥʽʪʦʨʠʥʛʦʤ 

ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʘ ʪʘ ʚʽʙʨʘʮʽʡʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʆʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʧʦʥʫʻʤʠʭ ʥʦʚʘʮʽʡ ʩʪʘʥʝ ʟʥʠʞʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  

ɸʥʘʣʽʟ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ ʧʦ ʚʜʦʩʢʦʥʘʣʝʥʥ ʁʧʨʦʮʝʩʫ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʫʟʣʽʚ ʟʘʟʚʠʯʘʡ ʩʪʦʩʫʻʪʴʩʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʤʝʭʘʥʽʯʥʦʾ 

ʯʘʩʪʠʥʠ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʦʨʽʚʥʷʥʥ ̫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ 
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ʝʪʘʣʦʥʥʠʤʠ, ʚʪʽʣʝʥʥʷ ʩʠʩʪʝʤʠ ʨʝʢʫʧʝʨʘʮʽ ʾʝʥʝʨʛʽʾ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʝʨʝʜʙʘʯʝʥʥʷ 

ʧʝʨʝʭʦʜʫ ʚ ʧʦʛʨʘʥʠʯʥʠʡ ʩʪʘʥ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʧʨʠʩʘʜʦʢ ʪʘ ʢʦʤʙʽʥʘʮʽʾ 

ʦʙʢʘʪʫʚʘʣʴʥʠʭ ʽ ʚʽʙʨʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. ʗʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʮʝ ʧʨʠʥʦʩʠʪʴ 

ʥʝʟʥʘʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʧʨʠʩʘʜʦʢ ʥʝ 

ʝʬʝʢʪʠʚʥʦ, ʙʦ ʧʽʜ ʚʧʣʠʚʦʤ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠʩʘʜʢʠ ʚʪʨʘʯʘʶʪʴ ʩʚʦʾ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʊʦʤʫ ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʩʪʝʥʜʫ ʚʠʧʨʦʙʫʚʘʥʴ ʻ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʝʥʜʫ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ʆʩʥʦʚʥʠʤ ʥʘʧʨʷʤʦʤ ʧʜ̔ʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʪʦʪʥʦʛʦ ʧʨʠʚʦʜʫ ʜʣʷ ʢʝʨʫʚʘʥʥʷ 

ʘʩʠʥʭʨʦʥʥʠʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ [6, 84, 85].  

 

1.4 ɸʥʘʣʽʟ ʤʝʪʦʜʫ ʪʝʧʣʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʝʭʘʥʽʯʥʠʭ 

ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ 

 

1.4.1 ʄʝʪʦʜ ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʝʭʘʥʽʯʥʠʭ ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʧʦʢʘʟʥʠʢʫ  

ʇʝʨʰʠʤ ʟʘʚʜʘʥʥʷʤ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʢʦʥʪʨʦʣʴ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ, ʪʦʙʪʦ ʧʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʤʝʭʘʥʽʯʥʦʛʦ ʚʫʟʣʘ 

ʚʠʤʦʛʘʤ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʦʜʥʦʛʦ ʽʟ ʟʘʜʘʥʠʭ 

ʚʠʜʽʚ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ [86, 87]. 

ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʘ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ: ʪʝʧʣʦʚʠʭ, ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ, ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʽʥ. ɺʠʙʽʨ ʪʦʛʦ 

ʯʠ ʽʥʰʦʛʦ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʛʨʝʛʘʪʫ ʦʙʫʤʦʚʣʝʥʠʡ 

ʪʘʢʠʤʠ ʫʤʦʚʘʤʠ: ʢʦʥʪʨʦʣʝʧʨʠʜʘʪʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ; ʥʘʷʚʥʽʩʪʶ ʥʝʦʙʭʽʜʥʦʾ 

ʧʨʠʣʘʜʦʚʦʾ ʙʘʟʠ; ʥʘʷʚʥʽʩʪʶ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟ ʪʠʭ ʯʠ 

ʽʥʰʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʦʛʦ ʟʤʽʥʠ; ʥʘʷʚʥʽʩʪʶ 

ʥʘʚʯʝʥʦʛʦ ʽ ʘʪʝʩʪʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ; ʝʢʦʥʦʤʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ [88, 89]. 

ʉʝʨʝʜ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ 

ʪʝʧʣʦʚʽ ʤʝʪʦʜʠ ʟʘʡʤʘʶʪʴ ʦʩʦʙʣʠʚʝ ʩʪʘʥʦʚʠʱʝ, ʦʩʢʽʣʴʢʠ ʜʦ 95% ʚʩʽʭ ʬʦʨʤ 
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ʝʥʝʨʛʽʾ, ʩʪʚʦʨʶʚʘʥʦʾ ʽ ʧʝʨʝʜʘʥʦʾ ʤʘʰʠʥʘʤʠ ʧʨʷʤʦ ʘʙʦ ʯʘʩʪʢʦʚʦ, ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 

ʚ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ. ʇʘʨʘʤʝʪʨʦʤ ʪʝʧʣʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʪʝʤʧʝʨʘʪʫʨʘ, ʷʢʘ 

ʚʽʜʦʙʨʘʞʘʻ ʧʝʨʝʙʽʛ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʽ ʨʦʟʚʠʪʦʢ ʮʽʣʦʛʦ ʨʷʜʫ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ ʢʦʨʧʫʩʽʚ ʤʝʭʘʥʽʟʤʽʚ, ʷʢ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ, ʤʘʻ ʜʚʽ 

ʦʩʦʙʣʠʚʦʩʪʽ: ʧʦʷʚʘ ʜʝʷʢʠʭ ʚʠʜʽʚ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʨʧʫʩʫ ʤʝʭʘʥʽʟʤʫ; ʽʥʝʨʮʽʡʥʽʩʪʴ ʥʘʛʨʽʚʫ ʤʝʪʘʣʝʚʠʭ ʜʝʪʘʣʝʡ, 

ʢʦʨʧʫʩʽʚ ʽ ʦʧʦʨ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʠʡ ʧʘʨʘʤʝʪʨ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʘʧʪʦʚʠʭ ʚʽʜʤʦʚ ʽ ʫʰʢʦʜʞʝʥʴ ʱʦ ʟʘʨʦʜʞʫʶʪʴʩʷ [90]. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʘʚʠʣʘ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʛʨʘʥʠʯʥʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʨʧʫʩʽʚ ʧʽʜʰʠʧʥʠʢʽʚ, ʷʢʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 40 Áʉ ʽ ʙʫʪʠ ʥʝ ʚʠʱʝ 60 - 80 Áʉ [91]. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʩʪʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ ʪʝʭʥʽʯʥʠʡ 

ʩʪʘʥ ʤʝʭʘʥʽʟʤʽʚ ʤʦʞʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ 

ʟʘʧʫʩʢʫ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʯʘʩʦʚʽ ʬʘʟʠ (ʨʠʩ. 1.1), ʚʽʜʧʦʚʽʜʥʽ ʥʝʫʧʦʨʷʜʢʦʚʘʥʦʤʫ 

ʥʘʛʨʽʚʘʥʥʶ ɸ, ʨʝʛʫʣʷʨʥʦʤʫ ʪʝʧʣʦʚʦʤʫ ʨʝʞʠʤʫ ɺ ʽ ʚʠʭʦʜʫ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʡ 

ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ ʉ [92]. 

 

 

ʈʠʩ. 1.1. ʍʘʨʘʢʪʝʨʥʽ ʨʝʞʠʤʠ ʥʘʛʨʽʚʫ ʤʝʭʘʥʽʟʤʫ: 1 ï ʩʧʨʘʚʥʠʡ ʤʝʭʘʥʽʟʤ;  

2 ï ʤʝʞʘ ʩʧʨʘʚʥʦʩʪʽ; 3 ï ʥʝʩʧʨʘʚʥʠʡ ʤʝʭʘʥʽʟʤ 

 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʥʝʩʧʨʘʚʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʘʙʦ ʚʫʟʣʘ 

ʙʫʜʝ ʚʠʱʝ, ʥʽʞ ʫ ʩʧʨʘʚʥʦʛʦ. ɼʣʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʨʦʩʪʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʦʩʠʪʴ ʟʨʦʙʠʪʠ ʜʚʘ ʧʦʩʣʽʜʦʚʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷ: ʥʘ ʧʦʯʘʪʢʦʚʽʡ 



 

42 
 

 

ʜʽʣʷʥʮʽ ʬʘʟʠ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʽ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ. ɼʦʧʫʩʪʠʤʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʥʘʛʨʽʚʫ ʤʝʭʘʥʽʟʤʫ ʚ ʧʝʨʽʦʜ ʚʠʭʦʜʫ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʡ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ 0,5 Áʉ/ʭʚ. 

ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʘʩʪʫʧʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ: ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ ʚ ʣʦʢʘʣʴʥʠʭ ʪʦʯʢʘʭ; ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨ ʤʘʩʣʘ 

ʘʙʦ ʨʽʜʠʥʠ ʥʘ ʚʠʭʦʜʽ ʽ ʚʭʦʜʽ; ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ 

ʟʘʧʫʩʢʫ; ʚʠʟʥʘʯʝʥʥʷ ʢʦʣʴʦʨʽʚ ʤʽʥʣʠʚʦʩʪʽ. ʇʝʨʰʽ ʪʨʠ ʧʘʨʘʤʝʪʨʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʟʥʘʯʝʥʽ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʝʭʘʥʽʟʤʫ, ʘ ʦʩʪʘʥʥʽʡ ï ʧʨʠ ʟʫʧʠʥʮʽ ʥʘ ʦʛʣʷʜ. 

ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ: ʜʝʬʝʢʪʠ 

ʩʠʩʪʝʤʠ ʟʤʘʱʫʚʘʥʥʷ; ʫʰʢʦʜʞʝʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ; ʜʝʬʝʢʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʽ ʟʙʽʨʢʠ; ʜʝʬʝʢʪʠ ʨʝʛʫʣʶʚʘʥʥʷ; ʫʰʢʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʘʙʦ ʤʘʩʪʠʣʘ. 

ʊʝʧʣʦʚʠʡ ʚʠʜ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ [93, 94] ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʻʩʪʨʘʮʽʾ 

ʟʤʽʥ ʪʝʧʣʦʚʠʭ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʣʽʚ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ. ʋ ʪʝʧʣʦʚʦʤʫ 

ʥʝʨʫʡʥʽʚʥʦʤʫ ʢʦʥʪʨʦʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʧʣʦʚʘ ʝʥʝʨʛʽʷ, ʱʦ ʧʦʰʠʨʶʻʪʴʩʷ ʚ 

ʦʙ'ʻʢʪʽ ʢʦʥʪʨʦʣʶ.  

ʊʝʤʧʝʨʘʪʫʨʥʝ ʧʦʣʝ ʧʦʚʝʨʭʥʽ ʦʙ'ʻʢʪʘ ʻ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʷʢ,̔ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ 

ʚʥʫʪʨʽʰʥʽʭ ʘʙʦ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʚʩʽʣʷʢʠʭ ʚʽʜʭʠʣʝʥʴ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʙ'ʻʢʪʘ, ʥʘʷʚʥʦʩʪʽ ʤʽʩʮʴ ʣʦʢʘʣʴʥʦʛʦ ʥʘʛʨʽʚʫ ï ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʪ.ʧ. [95]. ʆʩʥʦʚʥʠʤ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʪʝʧʣʦʚʦʤʫ ʥʝʨʫʡʥʽʚʥʦʤʫ ʢʦʥʪʨʦʣʶ ʨʽʟʥʠʮʷ 

ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ ʜʝʬʝʢʪʥʦʶ ʽ ʙʝʟʜʝʬʝʢʪʥʦ ʁʦʙʣʘʩʪʶ ʦʙôʻʢʪʫ ʢʦʥʪʨʦʣʶ [96]. 

ʊʝʧʣʦʚʽ ʤʝʪʦʜʠ ʟʘ ʩʧʦʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʽʣʷʪʴʩʷ ʥʘ ʢʦʥʪʘʢʪʥʽ ʽ ʥʝʢʦʥʪʘʢʪʥʽ. ɼʦ ʢʦʥʪʘʢʪʥʠʭ 

ʚʽʜʥʦʩʷʪʴʩʷ ʤʝʪʦʜʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʨʤʦʧʘʨ, ʪʝʤʧʝʨʘʪʫʨʥʦ-ʯʫʪʣʠʚʠʭ ʬʘʨʙ, 

ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʠʭ ʩʧʦʣʫʢ [97]. ʅʝʢʦʥʪʘʢʪʥʽ ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʣ ʚʠʧʨʦʤʽʥʶʚʘʪʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ 

ʝʥʝʨʛʽʶ, ʧʨʦʧʦʨʮʽʡʥʫ ʾʭ ʪʝʤʧʝʨʘʪʫʨʽ.  

ɼʣʷ ʨʝʻʩʪʨʘʮʽʾ ʪʝʧʣʦʚʠʭ ʧʨʦʤʝʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʘʜʽʦʤʝʪʨʠ, 

ʤʽʢʨʦʨʘʜʽʦʤʝʪʨʠ, ʙʦʣʦʤʝʪʨʠ, ʪʝʧʣʦʚʽʟʦʨʠ ʪʘ ʽʥʰʽ ʧʨʠʩʪʨʦʾ. ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʨʘʯʝʨʚʦʥʦʾ ʪʝʨʤʦʛʨʘʬʽʾ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʯʘʩ ʢʦʥʪʨʦʣʶ ʽ ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ [98]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 
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ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʬʘʢʪʠʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʘ. ɿʤʽʥʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʘʮʶʶʯʦʛʦ ʤʘʩʪʠʣʘ ʻ ʦʜʥʠʤ ʟ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʨʝʜʫʢʪʦʨʘ, ʱʦ ʧʨʘʮʶʻ [99].  

ʋʤʦʚʘ ʨʦʙʦʪʠ ʨʝʜʫʢʪʦʨʘ ʙʝʟ ʧʝʨʝʛʨʽʚʫ ʧʨʠ ʙʝʟʧʝʨʝʨʚʥʽʡ ʨʦʙʦʪʽ [95]: 
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ʜʝ tʤ ï ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʪʠʣʘ; tʧ ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʧʦʟʘ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ; 

P1 ï ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʰʚʠʜʢʦʭʽʜʥʦʤʫ ʚʘʣʫ, ɺʪ; h ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ 

ʨʝʜʫʢʪʦʨʘ; Kt ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ɺʪ/(ʤ
2ÖoC); ɸ ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ 

ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ, ʱʦ ʚʽʜʜʘʻ ʪʝʧʣʦ, ʤ; ȹt ï ʜʦʧʫʩʪʠʤʠʡ ʧʝʨʝʛʨʽʚ. 

ʇʨʦʪʝ, ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦ ʪʝʤʧʝʨʘʪʫʨʽ ʤʘʩʣʘ ʧʨʠ ʫʷʚʥʽʡ ʧʨʦʩʪʦʪʽ 

ʤʘʻ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ. ʊʘʢ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʤʘʩʣʘ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʨʽʟʥʘ ʯʝʨʝʟ ʽʥʝʨʮʽʡʥʽʩʪʴ ʩʧʦʩʦʙʫ. ʅʘʛʨʽʚʘʥʥʷ ʤʘʩʣʘ 

ʟʘʣʝʞʠʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʩʠʣʠ ʪʝʨʪʷ. ɺ ʩʚʦʶ ʯʝʨʛʫ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʣʘ, ʷʢʘ ʚʩʪʘʥʦʚʠʣʘʩʷ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ 

ʢʦʨʧʫʩʫ. ʇʨʠ ʮʴʦʤʫ ʫʤʦʚʠ ʪʝʧʣʦʦʙʤʽʥʫ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ 

ʟʙʽʛʘʶʪʴʩʷ ʟ ʫʤʦʚʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʆʪʞʝ, ʪʘʢʠʡ ʩʧʦʩʽʙ ʥʝ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʽ 

ʦʜʥʦʟʥʘʯʥʦ ʦʮʽʥʠʪʠ ʩʪʘʥ ʚʠʨʦʙʫ ʚ ʫʤʦʚʘʭ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ [100]. 

ɼʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʜʘʯʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʽʻʥʪʘ. ʄʝʪʦʜ ʟʘʩʥʦʚʘʥʦ ʥʘ ʪʦʤʫ, ʱʦ ʧʦʨʫʰʝʥʥʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʟʘʟʚʠʯʘʡ ʚʠʢʣʠʢʘʻ ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʝʣʝʤʝʥʪʽ. ʊʘʢ, ʧʽʜʚʠʱʝʥʝ ʪʝʨʪʷ ʚ ʪʝʨʪʴʦʚʠʭ ʧʘʨʘʭ ʧʝʨʝʜʘʯ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʮʠʭ ʧʘʨʘʭ. ɿʘʜʘʯʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʪʨʠʚʽʘʣʴʥʘ ʚ ʚʠʧʘʜʢʫ ʚʠʥʠʢʥʝʥʥʷ ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ 

ʽ ʥʝʥʦʨʤʘʣʴʥʽʡ ʨʦʙʦʪʽ ʤʝʭʘʥʽʟʤʫ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʥʘʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦʩʠʪʴ ʟʜʽʡʩʥʠʪʠ ʜʚʘ ʧʦʩʣʽʜʦʚʥʠʭ ʫ ʯʘʩʽ ʚʠʤʽʨʶʚʘʥʥʷ: 

ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʜʽʣʷʥʮʽ ʬʘʟʠ ʨʝʛʫʣʷʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʽ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ. 

ʅʘ ʧʦʯʘʪʢʫ ʬʘʟʠ ʨʝʛʫʣʷʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ, ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʤʦʞʝ ʙʫʪʠ ʘʧʨʦʢʩʠʤʦʚʘʥʘ ʥʘ ʣʽʥʽʡʥʽʡ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʛʨʽʚʫ ʚʠʨʘʞʝʥʘ ʢʫʪʦʤ 

ʥʘʭʠʣʫ ʮʽʻʾ ʣʽʥʽʾ. ɺʽʜʤʽʥʥʦʶ ʨʠʩʦʶ ʤʝʪʦʜʫ  ̒ ʥʝʦʙʭʽʜʥʩ̔ʪɹ ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʜʘʪʯʠʢʽʚ ʟ ʜʫʞʝ ʤʘʣʦʶ ʧʦʭʠʙʢʦʶ, ʪʦʤʫ ʱʦ ʜʠʥʘʤʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʥʘ ʛʨʘʜʘʮʽʷ 

ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʾ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʜʥʽʻʾ ʜʝʩʷʪʦ ʾ

ʛʨʘʜʫʩʘ ʎʝʣʴʩʽʷ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʜʘʪʯʠʢʽʚ ʤʘʣʦ ʨʝʟʫʣʴʪʘʪʠʚʥʝ. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʽ ʜʠʩʪʘʥʮʽʡʥʽ ʧʽʨʦʤʝʪʨʠ ʧʦʚʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʜʽʘʛʥʦʩʪʠʯʥʽʡ ʦʙʣʘʩʪʽ ʚʽʜ 17 ʜʦ  

107 Áʉ [101]. 

ɿ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ ʪʝʧʣʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʝʭʘʥʽʯʥʠʭ 

ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʙʦ ʨʝʤʦʥʪʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦ ʪʝʤʧʝʨʘʪʫʨ ̔ ʨʝʜʫʢʪʦʨʘ ʚʠʟʥʘʯʘʶʪʴ: ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ ʚ 

ʣʦʢʘʣʴʥʠʭ ʪʦʯʢʘʭ; ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨ ʤʘʩʣʘ; ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʨʦʩʪʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʟʘʧʫʩʢʫ. ɸʣʝ, ʪʝʧʣʦʚʘ ʜʽʘʛʥʦʩʪʠʢʘ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʪʝʤʧʝʨʘʪʫʨʠ 

ʤʘʩʣʘ ʤʘʻ ʥʝʜʦʣʽʢ ï ʽʥʝʨʮʽʡʥʽʩʪʴ ʪʘ ʥʠʟʴʢʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪ ɹʤʝʪʦʜʫ.  

 

1.4.2 ʄʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʨʝʜʫʢʪʦʨʽʚ  

ɺ ʜʘʥʠʡ ʯʘʩ ʥʘʢʦʧʠʯʝʥʠʡ ʚʝʣʠʢʠʡ ʜʦʩʚʽʜ ʚ ʛʘʣʫʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ 

ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʠ ʪʝʭʥʽʯʥʦʤʫ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʪʘ ʨʝʤʦʥʪʽ ʚʘʛʦʥʽʚ. ʈʦʙʦʪʘ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʯʦʪʠʨʤʘ 

ʥʘʧʨʷʤʢʘʤʠ: ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, 

ʨʦʟʨʦʙʢʘ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʦʙ'ʻʢʪʽʚ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ 

[102, 103]. 

ɸʚʪʦʨ ɹʫʣʛʘʢʦʚ ɺ. ʄ. [104] ʨʦʟʨʦʙʠʚ ʩʧʦʩʽʙ ʪʝʧʣʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʤʝʭʘʥʽʯʥʠʭ ʨʝʜʫʢʪʦʨʽʚ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʧʦʧʝʨʝʜʥʽʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʜʘʥʦʛʦ ʪʠʧʫ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʽ 

ʨʝʜʫʢʪʦʨʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʘʨʽʘʮʽʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʟʤʽʥʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ 

ʨʝʜʫʢʪʦʨʘ. ɺʩʪʘʥʦʚʣʶʶʪʴ ʟʥʘʯʝʥʥʷ ʪʨʽʙʦʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʫʤʦʚʠ ʪʝʨʪʷ ʽ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚ ʨʝʜʫʢʪʦʨʽ ʧʨʠ ʨʽʟʥʦʤʫ ʡʦʛʦ 

ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ. ɺ ʧʨʦʮʝʩʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʠʤʽʨʶʶʪʴ ʧʘʨʘʤʝʪʨʠ 
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ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʨʝʜʫʢʪʦʨʘ ʽ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʢʘʭ. ʆʙʯʠʩʣʶʶʪʴ ʧʦʪʦʯʥʽ ʝʪʘʣʦʥʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʢʘʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʘ. 

ʌʦʨʤʫʶʪʴ ʚʝʢʪʦʨ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʘ ʊD , ʢʦʤʧʦʥʝʥʪʠ ʷʢʦʛʦ 

ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʊD =
( )
( )

,
ʚ ʥ

ʥ ʥʩ

ʊ ʊ

ʊ ʊ

-

-
  

ʜʝ 
ʚʊ  ï ʚʝʢʪʦʨ ʚʠʤʽʨʷʥʠʭ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʢʘʭ;  

ʥʊ  ï ʚʝʢʪʦʨ ʧʦʪʦʯʥʠʭ ʝʪʘʣʦʥʥʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʦʨʤʘʣʴʥʦ ʧʨʘʮʶʶʯʦʛʦ 

ʨʝʜʫʢʪʦʨʘ, ʦʙʯʠʩʣʝʥʠʭ ʧʦ ʚʽʜʦʤʠʤ ʪʝʧʣʦʬʽʟʠʯʥʠʤ ʽ ʪʨʽʙʦʪʝʭʥʽʯʥʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʨʝʜʫʢʪʦʨʘ; 
ʥʩʊ  ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʦʨʽʚʥʶʶʪʴ ʚʝʢʪʦʨ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʘ ʊD  ʟ ʚʝʢʪʦʨʘʤʠ ʩʪʘʥʫ 

jʊd , ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʟʥʽ ʥʝʩʧʨʘʚʥʽ ʩʪʘʥʠ ʨʝʜʫʢʪʦʨʘ, ʢʦʤʧʦʥʝʥʪʠ ʷʢʠʭ 

ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ ejT ï ʚʝʢʪʦʨ ʧʦʪʦʯʥʠʭ ʝʪʘʣʦʥʥʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʢʘʭ, 

ʚʽʜʧʦʚʽʜʥʠʡ j-ʡ ʥʝʩʧʨʘʚʥʦʩʪʽ ʨʝʜʫʢʪʦʨʘ, ʢʦʤʧʦʥʝʥʪʠ ʷʢʦʛʦ ʦʙʯʠʩʣʶʶʪʴ ʟʘ 

ʚʽʜʦʤʠʤʠ ʪʝʧʣʦʬʽʟʠʯʥʠʤʠ ʽ ʪʨʽʙʦʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʝʜʫʢʪʦʨʘ, ʽ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʚʝʢʪʦʨʫ ʊD  ʟ ʚʝʢʪʦʨʘʤʠ jʊd  ʚʠʟʥʘʯʘʶʪʴ ʪʝʭʥʽʯʥʠʡ 

ʩʪʘʥ ʨʝʜʫʢʪʦʨʘ. 

ʇʨʦʚʝʜʝʥʽ ʘʚʪʦʨʘʤʠ ʍʦʨʝʰʢʦʤ ɸ. ɸ., ʉʪʝʥʥ̔ʠʤ ɼ. ɺ., ʉʪʝʥʥ̔ʦʡ ʅ. ɸ. [105] 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʧʣʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʤʦʪʦʨ-ʢʦʣ̔ʩ ʘʚʪʦʩʘʤʦʩʢʠʜʽʚ ɹʝʣɸɿ ʜʦʚʝʣʠ, 

ʱʦ ʷʢʱʦ ʟʘʤʽʨʠ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʪʦʨ-ʢʦʣʽʩ ʘʚʪʦʩʘʤʦʩʢʠʜʽʚ ɹʝʣɸɿ ʧʨʦʚʦʜʷʪʴʩʷ ʚ 

ʨʽʟʥ ̔ʧʦʨʠ ʨʦʢʫ, ʪʦʙʪʦ ʧʨʠ ʨʽʟʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʦ ʜʣʷ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʥʝʦʙʭʽʜʥʦ ʧʨʠʚʝʩʪʠ ʫʩʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʜʦ ʦʜʥʽʻʾ ʪʝʤʧʝʨʘʪʫʨʠ 
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ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 25 Áʉ . ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʪʘʢʠʡ ʧʦʢʘʟʥʠʢ, ʷʢ 

ʧʨʠʚʝʜʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʣʘ: 

ʊʧʨʠʚ = tʤ - tʟʩ, 

ʜʝ tʤ  ï ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʣʘ, ʦʉ;  tʟʩ ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʉ. 

ɸʚʪʦʨʘʤʠ ʂʨʘʚʮʦʚʠʤ ʄ. ʂ., ɸʢʽʤʦʚʠʤ ʆ. ɺ., ɸʢʽʤʦʚʠʤ ɺ. ʊ. [106] 

ʜʦʩʣʽʜʞʝʥʦ ʦʢʨʝʤʠʡ ʚʧʣʠʚ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ (ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ, ʯʘʩʫ 

ʥʘʛʨʽʚʘʥʥʷ, ʚʝʣʠʯʠʥʠ ʨʘʜʽʘʣʴʥʦʛʦ ʟʘʟʦʨʫ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʚ ʽʥʜʫʢʪʦʨʽ, ʤʘʩʠ 

ʧʽʜʰʠʧʥʠʢʘ ʽ ʪ. ʧ.) ʥʘ ʚʝʣʠʯʠʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ʢʣ̔ʝʮʴ ʧʽʜʰʠʧʥʠʢʽʚ ʽ ʛʨʘʜʽʻʥʪ ʾʭ 

ʪʝʤʧʝʨʘʪʫʨ: ʘʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʢʽʣʝʮʴ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʯʘʩʫ ʥʘʛʨʽʚʫ ʙʣʠʟʴʢʦʶ ʜʦ ʣʽʥʽʡʥʦʾ (ʨʠʩ. 1.2), ʦʜʥʘʢ ʰʚʠʜʢʽʩʪʴ ʾʭ ʥʘʛʨʽʚʫ 

ʨʽʟʥʘ; ʰʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʫ ʟʨʦʩʪʘʻ ʧʨʦʧʦʨʮʽʡʥʦ ʯʘʩʫ ʥʘʛʨʽʚʫ; ʫ ʨʦʣʠʢʦʚʠʭ 

ʧʽʜʰʠʧʥʠʢʽʚ ʰʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʫ ʤʝʥʰʝ, ʥʽʞ ʫ ʰʘʨʠʢʦʧʽʜʰʠʧʥʠʢʦʚʽ ʪʦʛʦ ʞ 

ʨʦʟʤʽʨʫ, ʦʩʢʽʣʴʢʠ ʦʩʪʘʥʥʽ ʤʘʶʪʴ ʤʝʥʰʫ ʤʘʩʫ; ʰʚʠʜʢʩ̔ʪɹ ʥʘʛʨʽʚʫ ʢʽʣʝʮʴ ʽ 

ʛʨʘʜʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʘʩʠ ʧʽʜʰʠʧʥʠʢʘ, ʘ ʪʘʢʦʞ ʚʽʜ ʨʘʜʽʘʣʴʥʦʛʦ 

ʟʘʟʦʨʫ ʤʽʞ ʩʝʨʜʝʯʥʠʢʦʤ ʽʥʜʫʢʪʦʨʘ ʽ ʚʥʫʪʨʽʰʥʽʤ ʢʽʣʴʮʝʤ ʧʽʜʰʠʧʥʠʢʘ; ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʨʘʜʽʘʣʴʥʦʛʦ ʟʘʟʦʨʫ ʰʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʫ ʪʨʦʭʠ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʘ 

ʛʨʘʜʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨ ʟʨʦʩʪʘʻ; ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʜʽʘʤʝʪʨʘ ʩʝʨʜʝʯʥʠʢʘ ʥʘ 35-40 % ʚʽʜ 

ʜʽʘʤʝʪʨʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʽʣʴʮʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʽʣʝʮʴ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 10 %; 

ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʥʠʞʥʽʤ ʪʦʨʮʝʤ ʚʝʨʭʥʴʦʛʦ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ ʽ ʚʝʨʭʥʽʤ 

ʪʦʨʮʝʤ ʧʽʜʰʠʧʥʠʢʘ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ ʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʧʝʨʝʧʘʜʫ ʪʝʤʧʝʨʘʪʫʨ. ɻʨʘʜʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨ ʟʘʣʝʞʠʪʴ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʽʜ ʢʦʥʪʘʢʪʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʪʽʣ ʢʦʯʝʥʥʷ ʽ ʙʽʛʦʚʠʭ ʜʦʨʽʞʦʢ. 

 
ʈʠʩ. 1.2. ɿʤʽʥʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʢʽʣʝʮʴ ʚ ʧʨʦʮʝʩʽ ʽʥʜʫʢʮʽʡʥʦʛʦ ʥʘʛʨʽʚʫ 

1 ï ʚʥʫʪʨʽʰʥʻ ʢʽʣʴʮʝ; 2 ï ʥʘʨʽʞʥʝ ʢʽʣʴʮʝ 
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ɺ ʨʦʙʦʪʽ [107] ʂʦʚʘʣʴʢʦʚʠʤ ʆ. ʆ. ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʪʝʧʣʦʚʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʨʝʜʫʢʪʦʨʽʚ ʟʽ ʩʧʽʨʦʾʜʥʠʤʠ ʧʝʨʝʜʘʯʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʧʽʜʚʠʱʝʥʦ 

ʩʠʛʥʘʣʠ ʚ ʜʝʬʝʢʪʥʠʭ ʟʦʥʘʭ ʟ ʤʝʪʦʶ ʟʜʽʡʩʥʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʥʪʨʦʣʶ 

(ʜʦʜʘʪʢʦʚʦ ʁ ʪʝʧʣʦʚʦ ʁ ʩʪʠʤʫʣʷʮʽʻ  ʁ ʧʝʯʽ). ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʘʤʧʣʽʪʫʜʥʦʛʦ ʽ 

ʛʨʘʜʽʻʥʪʥʦʛʦ ʤʝʪʦʜʫ ʚʠʷʚʣʝʥʦ, ʱʦ ʘʤʧʣʽʪʫʜʥʠʡ ʤʝʪʦʜ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʨʦʟʤʠʚʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʠʛʥʘʣʫ ʧʦ ʢʨʘʷʭ ʜʝʬʝʢʪʽʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʦʙʯʠʩʣʝʥʥʷ ʧʝʨʰʦʾ ʧʦʭʽʜʥʦʾ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ Z-ʢʦʦʨʜʠʥʘʪʽ ʜʦʟʚʦʣʷʻ ʥʘʜʽʡʥʦ 

ʦʮʽʥʠʪʠ ʨʦʟʤʽʨʠ ʜʝʬʝʢʪʫ ʧʨʘʢʪʠʯʥʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʾʭ ʟʘʣʷʛʘʥʥʷ ʽ 

ʨʦʟʤʽʨʽʚ. ʆʩʥʦʚʥʦʶ ʪʨʫʜʥʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʘʜʽʻʥʪʥʦʛʦ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʟʘʰʫʤʣʝʥʠʭ ʩʠʛʥʘʣʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʰʫʤʽʚ.  

ɿ ʜʞʝʨʝʣʘ ʘʚʪʦʨʘ ɼʦʙʨʦʚʦʣʴʩʴʢʦʾ ɯ. ɺ. [63] ʚʽʜʦʤʦ, ʱʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʧʦʩʪʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʤʝʭʘʥʽʟʤʽʚ 

ʤʦʞʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʟʘʧʫʩʢʫ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʥʝʩʧʨʘʚʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʘʙʦ ʚʫʟʣʘ ʙʫʜʝ 

ʚʠʱʝ, ʥʽʞ ʫ ʩʧʨʘʚʥʦʛʦ. ɼʣʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʨʦʩʪʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʚʦʜʷʪʴ ʜʚʘ ʧʦʩʣʽʜʦʚʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʽʥʪʝʨʚʘʣʦʤ ʚʽʜ 15 ʜʦ  

20 ʭʚʠʣʠʥ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʜʽʣʷʥʮʽ ʬʘʟʠ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ. ɼʦʧʫʩʪʠʤʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʛʨʽʚʫ ʤʝʭʘʥʽʟʤʫ ʚ ʧʝʨʽʦʜ ʚʠʭʦʜʫ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʡ ʪʝʧʣʦʚʠʡ 

ʨʝʞʠʤ ʩʢʣʘʜʘʻ ʙʽʣʷ 0,5 Áʉ /ʭʚ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ, ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ 

ʢʦʨʧʫʩʥʦʾ ʜʝʪʘʣʽ ʚʫʟʣʘ ʧʽʜʰʠʧʥʠʢʘ. ʌʘʢʪʠʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʽʜʰʠʧʥʠʢʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʽʜʦʤʦʶ. ɹʝʟʢʦʥʪʘʢʪʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʘʣʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʽʨʦʤʝʪʨʘ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʦʮʽʥʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʽʜʰʠʧʥʠʢʘ. ɼʘʥʘ 

ʜʝʪʘʣʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʻ ʟ ʚʥʫʪʨʽʰʥʽʤ ʢʽʣʴʮʝʤ ʧʽʜʰʠʧʥʠʢʘ. ʊʦʤʫ ʧʨʠ 

ʪʨʠʚʘʣʦʤʫ ʨʝʞʠʤʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʘ ʧʽʜʰʠʧʥʠʢʘ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʣʫ 

ʩʪʘʙʽʣʽʟʫʶʪʴʩʷ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ 

ʦʙʣʘʜʥʘʥʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʦʨʧʫʩʫ 

ʧʽʜʰʠʧʥʠʢʦʚʦʛʦ ʚʫʟʣʘ  ̔ʪʝʤʧʝʨʘʪʫʨʦ  ʁʚʘʣʫ (ʨʠʩ. 1.3).  
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ʈʠʩ. 1.3. ɿʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʨʧʫʩʫ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚʘʣʫ 

 

ʗʢʱʦ, ʧʦʨʫʯ ʟ ʧʽʜʰʠʧʥʠʢʦʚʠʡ ʚʫʟʣʦʤ ʟʥʘʭʦʜʷʪʴʩʷ ʽʥʰʽ ʜʞʝʨʝʣʘ ʪʝʧʣʘ, 

ʟʘʣʝʞʥʽʩʪʴ ʚʠʭʦʜʠʪʴ ʥʝ ʪʘʢʦʶ ʦʜʥʦʟʥʘʯʥʦʶ. ʎʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʚʠʛʫʥʽʚ, 

ʥʘʩʦʩʽʚ, ʢʦʤʧʨʝʩʦʨʽʚ ʪʘ ʽʥʰʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʚʽʜʯʫʚʘʶʪʴ ʚʧʣʠʚ ʪʝʧʣʦʚʠʭ ʧʦʣʽʚ. 

ɿʘʣʝʞʥʽʩʪʴ ʪʘʢʦʞ ʤʘʻ ʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ, ʧʨʦʪʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʨʧʫʩʫ 

ʧʽʜʰʠʧʥʠʢʘ ʤʦʞʝ ʙʫʪʠ ʷʢ ʚʠʱʝ, ʪʘʢ ʽ ʥʠʞʯʝ ʪʝʤʧʝʨʘʪʫʨʠ ʚʘʣʫ. ʎʝ ʻ ʜʦʜʘʪʢʦʚʠʤ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʨʠʯʠʥ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʤʝʭʘʥʽʯʥʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʯʘʩʪʠʥʠ ʜʚʠʛʫʥʘ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʘʚʪʦʨʘʤʠ ʂʨʘʚʯʝʥʢʦ ɺ. ʄ., ʉʠʜʦʨʦʚʠʤ ɺ. ɸ.,  

ɹʫʮʫʢʠʥʠʤ ɺ. ɺ. ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʰʣʘʤʦʚʦʛʦ ʥʘʩʦʩʘ ʚ ʚʠʨʦʙʥʠʯʠʭ 

ʫʤʦʚʘʭ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʩʠʩʪʝʤʠ ʟʤʘʱʝʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʚ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʢʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʦʢʘʟʥʠʢ ʰʚʠʜʢʦʩʪ̔ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʪʨʴʦʤ ʦʩʥʦʚʥʠʤ 

ʪʦʯʢʘʤ. ʆʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ 0,35 Áʉ/ʭʚ ʥʝ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ  

0,35 Áʉ /ʭʚ ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʜʦʩʣʽʜʥʦʛʦ ʤʝʭʘʥʽʟʤʫ [108]. ʇʨʠ 

ʮʴʦʤʫ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʚʩʪʘʥʦʚʠʣʠʩʷ, ʟʘʬʽʢʩʦʚʘʥʽ ʚ 

ʤʽʩʮʽ ʫʩʪʘʥʦʚʢʠ ʧʽʜʰʠʧʥʠʢʽʚ. ɿʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ ʯʘʩʫ ʥʦʩʠʪʴ 

ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʜʦʩʪʦʚʽʨʥʦ ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. 

ʂʦʣʠʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʶʪʴ ʘʧʝʨʽʦʜʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʟʤʽʥʘʤʠ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʾ ʪʝʧʣʦʚʽʜʜʘʯʽ. ʅʘ ʨʠʩ. 1.4 ʧʦʢʘʟʘʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʪʦʯʮʽ ʥʘʩʦʩʘ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ 

ʪʘ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʚʢʘʟʘʥʥʷʤ ʨʽʚʥʷʥ ɹʣʽʥʽʡ ʪʨʝʥʜʫ ʽ ʟʥʘʯʝʥʥʷ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʘʧʨʦʢʩʠʤʘʮʽʾ. 
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ʈʠʩ. 1.4. ɿʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ (ʘ), ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ (ʙ) ʚ 

ʢʦʥʪʨʦʣʴʥʽʡ ʪʦʯʮʽ ʥʘʩʦʩʘ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ 

 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ ʄʨ̔ʦʥʦʚʘ ɸ. ɸ., ʆʙʨʘʟʮʦʚʘ ɺ. ʃ.,  

ɿʘʥʢʦʚʠʯʘ ɸ. ɺ., ʇʽʛʘʣʝʚʘ ʅ. ɻ., ɹʘʣʘʙʘʥʦʚʘ ɽ. ɺ., ʇʘʚʣʶʢʦʚʘ ɸ. ɭ. [109] ʦʜʥʦʛʦ 

ʟ ʜʝʬʝʢʪʥʠʭ ʩʪʘʥʽʚ ʙʫʢʩʦʚʦʛʦ ʚʫʟʣʘ ʧʦʢʘʟʘʚ, ʱʦ ʧʦʯʘʪʦʢ ʨʫʡʥʫʚʘʥʥʷ 

ʧʝʨʝʜʥʴʦʛʦ ʧʽʜʰʠʧʥʠʢʘ ʟ ʚʠʧʘʜʘʥʥʷʤ ʧʝʨʰʦʛʦ ʨʦʣʠʢʘ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʚʞʝ ʥʘ 

12 ʭʚʠʣʠʥʽ ʨʦʙʦʪʠ ʩʪʝʥʜʫ. ʇʽʩʣʷ ʟʥʠʞʝʥʥʷ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ  

0,3 ... 0,7 ʪʩ ʧʨʦʮʝʩʠ ʨʫʡʥʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʘ ʽ ʨʦʩʪʫ ʪʝʤʧʝʨʘʪʫʨʠ ʙʫʢʩʠ 

ʩʧʦʚʽʣʴʥʠʣʠʩʷ. ʋ ʮʴʦʤʫ ʥʘʧʽʚʟʨʫʡʥʦʚʘʥʦʤʫ ʩʪʘʥʽ ʬʘʢʪʠʯʥʦ ʥʘ ʦʜʥʦʤʫ 

ʟʘʜʥʴʦʤʫ ʧʽʜʰʠʧʥʠʢʫ ʙʫʢʩʦʚʠʡ ʚʫʟʦʣ ʧʨʘʮʶʚʘʚ 90 ʭʚʠʣʠʥ (ʧʦʣʦʛʘ ʩʝʨʝʜʥʷ 

ʯʘʩʪʠʥʘ ʛʨʘʬʽʢʘ (ʨʠʩ. 1.5)), ʘʣʝ ʧʽʩʣʷ ʟʙʽʣʴʰʝʥʥʷ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ  

1,3 ʪʩ (ʢʨʫʪʘ ʯʘʩʪʠʥʘ (ʜʠʚ. ʨʠʩ. 1.5)) ʩʪʘʣʦʩʷ ʧʦʚʪʦʨʥʝ ʟʘʢʣʠʥʶʚʘʥʥʷ ʨʦʣʠʢʽʚ 

ʧʝʨʝʜʥʴʦʛʦ ʧʽʜʰʠʧʥʠʢʘ ʟ ʚʠʜʽʣʝʥʥʷʤ ʜʠʤʫ ʚʽʜ ʧʘʣʘʶʯʦʛʦ ʤʘʩʪʠʣʘ ʽ ʚʠʧʘʜʽʥʥʷʤ 

ʽʥʰʠʭ ʨʦʣʠʢʽʚ ʧʝʨʝʜʥʴʦʛʦ ʧʽʜʰʠʧʥʠʢʘ. 

 

ʈʠʩ. 1.5. ʈʽʩʪ ʪʝʤʧʝʨʘʪʫʨʠ ʙʫʢʩʠ ʟ ʜʝʬʝʢʪʥʠʤ ʧʽʜʰʠʧʥʠʢʦʤ 
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ʇʨʠ ʮʴʦʤʫ, ʟʘʢʣʠʥʶʚʘʥʥʷ ʨʦʣʠʢʽʚ ʚ ʜʘʥʽʡ ʘʚʘʨʽʡʥʽʡ ʩʠʪʫʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʤʽʩʮʝʚʦʛʦ ʨʦʟʽʛʨʽʚʫ ʨʦʣʠʢʽʚ ʚ ʢʦʥʪʘʢʪʽ ʟ ʢʽʣʴʮʷʤʠ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʫ, ʧʦʢʠ 

ʨʦʣʠʢ ʥʝ ʚʠʧʘʜʘʻ ʟ ʦʙʦʡʤʠ. ʄʽʩʮʝʚʠʡ ʨʦʟʽʛʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʯʘʩʪʢʦʚʦʛʦ 

ʟʘʡʤʘʥʥʷ ʤʘʩʪʠʣʘ ʥʘʚʢʦʣʦ ʟʦʥʠ ʢʦʥʪʘʢʪʫ, ʧʦʷʚʠ ʽʥʪʝʥʩʠʚʥʦʛʦ ʜʠʤʫ. ɸʣʝ ʥʘʛʨʽʚ 

ʢʦʨʧʫʩʫ ʙʫʢʩʠ ʥʝʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʥʘʣʘʰʪʦʚʘʥʦʛʦ ʥʘ 120 Üʉ 

ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʝʩʴ ʧʨʦʮʝʩ ʚʽʜ ʤʦʤʝʥʪʫ ʧʦʯʘʪʢʫ 

ʨʫʭʫ ʚʘʛʦʥʫ ʟʽ ʟʤʽʱʝʥʥʷʤ ʢʦʨʧʫʩʫ ʙʫʢʩʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʧʝʨʝʜʥʴʦʛʦ 

ʧʽʜʰʠʧʥʠʢʘ ʫʢʣʘʜʘʻʪʴʩʷ ʚ 20 ʭʚʠʣʠʥ. 

ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʨʝʜʫʢʪʦʨʽʚ 

ʧʦʢʘʟʘʚ, ʱʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʨʝʜʫʢʪʦʨʽʚ 

ʧʦʣʷʛʘʶʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥ ̔ ʤʝʪʦʜʫ ʧʦʨʽʚʥʷʥʥʷ ʟ ʝʪʘʣʦʥʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʨʘʭʫʚʘʥʥ ̫ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʛʨʽʚʫ ʚ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʦʯʢʘʭ. ɸʣʝ ʤʝʪʦʜ ʧʦʨʽʚʥʷʥʥʷ ʟ ʝʪʘʣʦʥʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʻ 

ʟʥʘʯʥʠʡ ʥʝʜʦʣʽʢ ï ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʝʜʫʢʪʦʨʽʚ ʽ ʫʤʦʚ ʚʠʢʦʥʘʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ 

ʝʪʘʣʦʥʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʇʦʪʨʽʙʥʘ ʚʝʣʠʢʘ ʝʪʘʣʦʥʥʘ ʙʘʟʘ, ʷʢʦʾ, ʧʦʢʠ ʱʦ 

ʥʝʤʘʻ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʥʝʩʧʨʘʚʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʚʠʱʝ, ʪʘ 

ʥʘʨʦʩʪʘʻ ʫ ʧʝʨʰʽ 15-20 ʭʚʠʣʠʥ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʘʨʘʤʝʪʨʫ ï 

ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ ï ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʥʝʩʧʨʘʚʥʦʩʪʽ ʫ ʚʫʟʣʫ. 

ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʴ ʨʦʙʦʪʠ ʘʚʪʦʨʘ ʪʘ ʚʠʤʘʛʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʟʥʘʯʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ 

ʛʝʥʝʨʘʪʦʨʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. 

 

1.5 ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʛʘʣʫʟʝʚʠʭ ʽʥʩʪʨʫʢʮʽʡ ʱʦʜʦ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʘ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʚʘʛʦʥʽʚ 

 

ʈʽʟʥʦʤʘʥʽʪʪʷ ʚʠʤʦʛ, ʱʦ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʪʝʭʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʫʤʦʚ ʽ ʨʝʞʠʤʽʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʛʘʨʘʥʪʫʚʘʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʚʫʟʣʽʚ 

ʪʽʣʴʢʠ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʽ 
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ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʝʪʘʧʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʪʫ [2]. ʄʝʪʦʶ ʚʠʧʨʦʙʫʚʘʥʴ 

ʨʝʜʫʢʪʦʨʽʚ ʻ ʧʝʨʝʚʽʨʢʘ ʾʭ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʟʙʽʨʢʠ [26].  

ɿʛʽʜʥʦ ʟ [110] ʥʘ ɹʽʣʦʨʫʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ ʚʽʜʨʝʤʦʥʪʦʚʘʥʽ ʚʘʛʦʥʠ ʽ ʾʭ ʩʢʣʘʜʦʚʽ 

ʯʘʩʪʠʥʠ ʩʣʽʜ ʧʽʜʜʘʚʘʪʠ ʧʨʠʡʤʘʣʴʥʦ-ʟʜʘʚʘʣʴʥʠʤ ʚʠʧʨʦʙʫʚʘʥʥʷʤ. 

ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ ʜʚʘ ʚʠʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ: 

ʘ) ʦʙʢʘʪʫʚʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʽʟ ʟʘʤʽʥʦʶ 

ʧʘʨʠ ʰʝʩʪʝʨʝʥʴ, ʧʽʜʰʠʧʥʠʢʽʚ ʧʦʣʦʛʦ ʚʘʣʫ ʘʙʦ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ. ʋʤʦʚʠ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1.2; 

ʙ) ʦʙʢʘʪʫʚʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʙʝʟ ʟʘʤʽʥʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʪʘ ʚʫʟʣʽʚ; ʫʤʦʚʠ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1.3. 

ɺʽʜʭʠʣʝʥʥʷ ʯʠʩʣʘ ʦʙʝʨʪʽʚ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚʽʜ ʥʦʤʽʥʘʣʫ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʝ 

ʙʽʣʴʰʝ Ñ 10 ʦʙ/ʭʚ. ʊʝʤʧʝʨʘʪʫʨʘ ʤʘʩʪʠʣʘ ʽ ʨʝʜʫʢʪʦʨʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 

70 Áʉ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʾ ʛʦʜʠʥʠ ʦʙʢʘʪʢʠ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʦʚʽʪʨʷ 20 Áʉ). ɺʠʪʽʢʘʥʥʷ ʤʘʩʪʠʣʘ ʯʝʨʝʟ ʣʘʙʽʨʠʥʪʦʚʽ ʫʱʽʣʴʥʝʥʥʷ ʽ ʧʨʦʢʣʘʜʢʠ ʥʝ 

ʜʦʧʫʩʢʘʻʪʴʩʷ. ʅʝʥʦʨʤʘʣʴʥʠʡ ʰʫʤ ʚ ʨʦʙʦʪʽ ʨʝʜʫʢʪʦʨʘ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ.  

 

ʊʘʙʣʠʮʷ 1.2 

ʈʝʞʠʤʠ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʽʟ ʟʘʤʽʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ 

ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ʥʘ ɹʽʣʦʨʫʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ 

ʅʘʧʨʷʤ 

ʦʙʝʨʪʘʥʥʷ 

ʚʝʜʫʯʦʛʦ ʚʘʣʫ  

ʏʠʩʣʦ ʦʙʝʨʪʽʚ 

ʚʝʜʫʯʦʛʦ ʚʘʣʫ, 

ʦʙ/ʭʚ 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʦʤʫ 

ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ, ʢɺʪ 

ʏʘʩ 

ʚʠʧʨʦʙʫʚʘʥʥʷ, 

ʭʚ çʉʪʦʫʥè ʄɸɹ-ɯɯ ɺɹɸ 32/2 

ʇʨʘʚʝ 0-900 - - - 30 

ʃʽʚʝ 0-900 - - - 30 

ʇʨʘʚʝ 0-900 26 35 40 60 

ʃʽʚʝ 0-900 26 36 40 60 

     ɺʩʴʦʛʦ 180  
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ʊʘʙʣʠʮʷ 1.3  

ʈʝʞʠʤʠ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʙʝʟ ʟʘʤʽʥʠ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ 

ʜʝʪʘʣʝʡ ʪʘ ʚʫʟʣʽʚ ʥʘ ɹʽʣʦʨʫʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ 

ʅʘʧʨʷʤ ʦʙʝʨʪʘʥʥʷ 

ʚʝʜʫʯʦʛʦ ʚʘʣʫ  

ʏʠʩʣʦ ʦʙʝʨʪʽʚ 

ʚʝʜʫʯʦʛʦ ʚʘʣʫ, 

ʦʙ/ʭʚ 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʦʤʫ 

ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ, ʢɺʪ 

ʏʘʩ 

ʦʙʢʘʪʢʠ, 

ʭʚ çʉʪʦʫʥè ʄɸɹ-ɯɯ ɺɹɸ 32/2 

ʇʨʘʚʝ 0 - 900 - - - 20 

ʃʽʚʝ 0 - 900 - - - 20 

ʇʨʘʚʝ 0 - 900 26 35 40 40 

ʃʽʚʝ 0 - 900 26 36 40 40 

     ɺʩʴʦʛʦ 120 

 

ʇʽʩʣʷ ʨʝʤʦʥʪʫ ʨʝʞʠʤ, ʧʨʠ ʷʢʦʤʫ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʜʝʬʝʢʪ, ʧʦʚʪʦʨʶʻʪʴʩʷ ʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʨʠʚʘʻ. ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʜʝʬʝʢʪʫ, ʱʦ ʚʠʤʘʛʘʻ ʨʦʟʙʠʨʘʥʥʷ 

ʨʝʜʫʢʪʦʨʘ, ʦʙʢʘʪʢʘ ʧʽʩʣʷ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʫ ʧʦʚʪʦʨʶʻʪʴʩʷ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʙʢʘʪʢʠ ʟʣʠʚʘʶʪʴ ʤʘʩʪʠʣʦ ʽʟ ʨʝʜʫʢʪʦʨʘ ʯʝʨʝʟ ʥʠʞʥʽʡ ʟʣʠʚʥʠʡ 

ʦʪʚʽʨ ʽ ʧʝʨʝʚʽʨʷʶʪʴ ʥʘ ʤʘʛʥʽʪʥʦʤʫ ʩʪʨʠʞʥʽ ʟʣʠʚʥʦʾ ʧʨʦʙʢʠ ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʣʝʚʠʭ 

ʯʘʩʪʠʥʦʢ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʥʦʨʤʘʣʴʥʫ ʨʦʙʦʪʫ. ɺʽʜʢʨʠʚʘʶʪʴ ʦʛʣʷʜʦʚʫ ʢʨʠʰʢʫ 

ʢʦʨʧʫʩʫ, ʧʨʦʚʦʜʷʪʴ ʟʦʚʥʽʰʥʽʡ ʦʛʣʷʜ ʢʦʥʽʯʥʠʭ ʰʝʩʪʝʨʝʥʴ ʽ ʟʘʟʦʨ ʫ ʟʘʯʝʧʣʝʥʥʽ 

ʰʝʩʪʝʨʝʥʴ. ɺ ʨʘʟʽ ʚʠʷʚʣʝʥʥʽ ʜʝʬʝʢʪʽʚ ʫʩʝʨʝʜʠʥʽ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʨʦʟʙʠʨʘʥʥʷ ʨʝʜʫʢʪʦʨʘ, ʫʩʫʥʫʪʠ ʚʠʷʚʣʝʥʽ ʜʝʬʝʢʪʠ ʽ ʧʦʚʪʦʨʠʪʠ ʦʙʢʘʪʢʫ 

ʨʝʜʫʢʪʦʨʘ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʟʘʥʦʩʷʪʴʩʷ ʚ ʞʫʨʥʘʣ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ [61] ʥʘ ʈʦʩʽʡʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ 

ʧʨʠʚʦʜʽʚ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚʘʛʦʥʽʚ, ʱʦ 

ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʝʤʦʥʪʫ ʢʦʣʽʩʥʠʭ ʧʘʨ ʟʽ ʟʤʽʥʦʶ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ 

ʧʨʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʨʝʜʫʢʪʦʨʽʚ ʤʘʨʢʠ ɺɹɸ-32/2, EUK-160-1ʄ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʨʦʟʧʨʝʩʦʚʫʚʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʽ ʽʥʰʠʭ ʥʝʩʧʨʘʚʥʦʩʪʷʭ, ʧʨʦʚʦʜʷʪʴ ʥʘ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʩʪʝʥʜʽ, ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʚ ʽʟʦʣʴʦʚʘʥʦʤʫ ʚʽʜ ʜʽʣʷʥʢʠ ʧʨʠʤʽʱʝʥʥʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʜʚʘ ʚʠʜʠ ʨʝʞʠʤʠ, ʷʢʽ ʚʢʘʟʘʥʽ ʚ ʪʘʙʣʠʮʽ 1.4 ʽ 1.5. 
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ʊʘʙʣʠʮʷ 1.4 

ʆʙʢʘʪʫʚʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʽʟ ʟʘʤʽʥʦʶ ʢʦʥʽʯʥʦʾ ʧʘʨʠ 

ʰʝʩʪʝʨʝʥʴ, ʧʽʜʰʠʧʥʠʢʽʚ ʚʝʜʝʥʦʛʦ ʽ ʚʝʜʫʯʦʛʦ ʚʘʣʽʚ ʥʘ ʈʦʩʽʡʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ 

ʅʘʧʨʷʤ ʦʙʝʨʪʘʥʥʷ 

ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʘʣʫ 

ʘʙʦ ʢʦʣʽʩʥʦʾ ʧʘʨʠ 

ʏʠʩʣʦ ʦʙʝʨʪʽʚ 

ʧʦʨʦʞʥʠʩʪʦʛʦ 

ʚʘʣʫ, ʭʚ 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʦʤʫ 

ʚʘʣʫ, ʢɺʪ 

ʏʘʩ 

ʦʙʢʘʪʢʠ, 

ʭʚ ʈʝʜʫʢʪʦʨ EUK ʈʝʜʫʢʪʦʨ WBA 

ʇʨʘʚʝ 0 - 900 ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ 60 

ʃʽʚʝ 0 - 900 ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ 60 

ʇʨʘʚʝ 0 - 900 35 40 80 

ʃʽʚʝ 0 - 900 35 40 80 

    ɺʩʴʦʛʦ 280  

 

ʇʝʨʝʜ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʨʽʚʝʥʴ ʤʘʩʣʘ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚ ʥʦʨʤʽ. ʆʙʢʘʪʢʘ 

ʨʝʜʫʢʪʦʨʽʚ ʚ ʦʙʦʭ ʨʝʞʠʤʘʭ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʷ ʟ ʧʣʘʚʥʦʶ ʟʤʽʥʦʶ ʰʚʠʜʢʦʩʪʽ 

ʦʙʝʨʪʘʥʥʷ ʧʦʣʦʛʦ ʚʘʣʫ ʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʢʦʞʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʇʽʜ ʯʘʩ ʦʙʢʘʪʢʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʪʠʣʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 70 Áʉ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʚʠʧʨʦʙʫʚʘʥʴ. ʊʝʤʧʝʨʘʪʫʨʫ ʚʠʤʽʨʶʶʪʴ ʪʝʨʤʦʤʝʪʨʦʤ. ʅʝʥʦʨʤʘʣʴʥʠʡ ʰʫʤ ʚ 

ʨʦʙʦʪʽ ʨʝʜʫʢʪʦʨʘ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. ʊʝʯʽʷ ʤʘʩʣʘ ʯʝʨʝʟ ʣʘʙʽʨʠʥʪʦʚʽ ʫʱʽʣʴʥʝʥʥʷ ʪʘ 

ʟ ʙʫʢʩ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. 

 

ʊʘʙʣʠʮʷ 1.5 

ʆʙʢʘʪʫʚʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʙʝʟ ʟʘʤʽʥʠ ʢʦʥʽʯʥʦʾ ʧʘʨʠ 

ʽ ʧʽʜʰʠʧʥʠʢʽʚ ʧʦʣʦʛʦ ʚʘʣʫ ʥʘ ʈʦʩʽʡʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ 

ʅʘʧʨʷʤ ʦʙʝʨʪʘʥʥʷ 

ʧʦʨʦʞʥʠʩʪʦʛʦ 

ʚʘʣʫ  

ʏʠʩʣʦ ʦʙʝʨʪʽʚ 

ʧʦʨʦʞʥʠʩʪʦʛʦ 

ʚʘʣʫ, ʭʚ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʦʤʫ ʚʘʣʫ, 

ʢɺʪ 

ʏʘʩ 

ʦʙʢʘʪʢʠ, 

ʭʚ ʈʝʜʫʢʪʦʨʠ ɽUK ʈʝʜʫʢʪʦʨʠ WBA 

ʇʨʘʚʝ 0 - 900 ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ 20 

ʃ̔ ʚʝ 0 - 900 ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ 20 

ʇʨʘʚʝ 0 - 900 35 40 40 

ʃʽʚʝ 0 - 900 35 40 40 

    ɺʩʴʦʛʦ 120  
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ʇʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʦʧʫʩʢʘʻʪʴʩʷ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʨʝʜʫʢʪʦʨʘ, ʱʦ ʥʝ 

ʚʠʤʘʛʘʶʪʴ ʡʦʛʦ ʨʦʟʙʠʨʘʥʥʷ. ʇʽʩʣʷ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʫ, ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʧʨʦʜʦʚʞʫʶʪʴ. ʗʢʱʦ ʜʣʷ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʫ ʧʦʪʨʽʙʥʦ ʨʦʟʙʠʨʘʥʥʷ ʨʝʜʫʢʪʦʨʘ, ʪʦ 

ʧʽʩʣʷ ʫʩʫʥʝʥʥʷ ʮʴʦʛʦ ʜʝʬʝʢʪʫ, ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʚʪʦʨʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚ ʦʙʩʷʟʽ 

ʟʘʟʥʘʯʝʥʦʤʫ ʚ ʪʘʙʣʠʮʽ 1.4, 1.5. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʙʢʘʪʢʠ ʤʘʩʣʦ ʟ ʨʝʜʫʢʪʦʨʘ 

ʟʣʠʚʘʶʪʴ. ʋ ʟʣʠʪʦʤʫ ʤʘʩʣʽ ʥʝ ʤʘʻ ʙʫʪʠ ʤʝʪʘʣʝʚʦʾ ʩʪʨʫʞʢʠ. ʆʛʣʷʜʘʶʪʴ 

ʤʘʛʥʽʪʥʠʡ ʬʽʣʴʪʨ ʥʘ ʟʣʠʚʥʽʡ ʧʨʦʙʮʽ ʥʘ ʥʘʷʚʥʽʩʪʴ ʛʨʫʙʠʭ ʯʘʩʪʠʥʦʢ ʟʥʦʩʫ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʥʦʨʤʘʣʴʥʫ ʨʦʙʦʪʫ ʨʝʜʫʢʪʦʨʘ. ɺʽʜʢʨʠʚʘʶʪʴ ʦʛʣʷʜʦʚʫ ʢʨʠʰʢʫ 

ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ, ʦʛʣʷʜʘʶʪʴ ʨʦʙʦʯʽ ʧʦʚʝʨʭʥʽ ʟʫʙʽʚ, ʥʘ ʷʢʠʭ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʚʽʜʢʦʣʽʚ, ʧʨʠ ʾʭ ʥʘʷʚʥʦʩʪʽ ʨʝʜʫʢʪʦʨ ʨʦʟʙʠʨʘʶʪʴ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʨʝʤʦʥʪʫ. 

ʆʩʪʘʪʦʯʥʦ ʧʝʨʝʚʽʨʷʶʪʴ ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʝʜʫʢʪʦʨʘ. ɺ ʢʦʨʧʫʩ ʨʝʜʫʢʪʦʨʘ 

ʟʘʣʠʚʘʶʪʴ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʤʘʩʪʠʣʘ ʽ ʟʘʢʨʠʚʘʶʪʴ ʦʛʣʷʜʦʚʫ ʢʨʠʰʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʟʘʥʦʩʷʪʴ ʚ ʞʫʨʥʘʣ, ʚ ʷʢʦʤʫ ʟʘʧʠʩʫʶʪʴ: ʜʘʪʫ 

ʚʠʧʨʦʙʫʚʘʥʥʷ, ʥʦʤʝʨ ʨʝʜʫʢʪʦʨʘ, ʯʠʩʣʦ ʦʙʝʨʪʽʚ ʚʝʜʫʯʦʛʦ ʚʘʣʫ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʚʠʭʽʜʥʦʤʫ ʚʘʣʫ, ʪʝʤʧʝʨʘʪʫʨʫ ʤʘʩʣʘ ʽ ʧʽʜʰʠʧʥʠʢʽʚ, ʥʘʧʨʷʤʦʢ ʦʙʝʨʪʘʥʥʷ, 

ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʦʙʢʘʪʢʠ ʜʝʬʝʢʪʠ. 

ɿʛʽʜʥʦ ʟ [30] ʥʘ ʋʢʨʘʾʥʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ ʦʙʢʘʪʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ 

ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʩʪʝʥʜʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʦʙʢʘʪʢʫ 

ʨʝʜʫʢʪʦʨʽʚ ʫ ʜʽʘʧʘʟʦʥʽ ʰʚʠʜʢʦʩʪʝʡ ʚʽʜ 0 ʦʙ/ʭʚ ʜʦ 900 ʦʙ/ʭʚ ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʘʣʫ ʽ 

ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʽʜ 26 ʢɺʪ ʜʦ 40 ʢɺʪ ʽʟ ʧʣʘʚʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʝʡ 

ʪʘ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʋʩʪʘʥʦʚʣʝʥʽ ʜʚʘ ʚʠʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ: ʦʙʢʘʪʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʽʟ ʟʘʤʽʥʦʶ ʧʘʨʠ ʰʝʩʪʝʨʝʥʴ, ʧʽʜʰʠʧʥʠʢʽʚ 

ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʘʣʫ, ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʘʣʫ ʘʙʦ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ, ʧʨʠ ʜʨʫʛʦʤʫ 

ʦʙ'ʻʤʽ ʨʝʤʦʥʪʫ; ʦʙʢʘʪʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʚʠʜʫ ʨʝʤʦʥʪʫ. 

ʈʝʞʠʤʠ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1.6, 1.7. 
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ʊʘʙʣʠʮʷ 1.6 

ʈʝʞʠʤ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʜʨʫʛʦʛʦ ʦʙ'ʻʤʫ ʨʝʤʦʥʪʫ ʽʟ ʟʘʤʽʥʦʶ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ʥʘ ʋʢʨʘʾʥʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ 

ʅʘʧʨʷʤ 

ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ 

ʐʚʠʜʢʽʩʪʴ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ 

ʧʘʨʠ, ʦʙ/ʭʚ 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʠʡ ʚʘʣ, ʢɺʪ ʏʘʩ 

ʦʙʢʘʪʢʠ, 

ʭʚ 
ʈʝʜʫʢʪʦʨ EUK  

ʈʝʜʫʢʪʦʨʠ ɺɹɸ, 

ɾɼʈ 

ʇʨʘʚʠʡ 0 - 900 ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ 30 

ʃʽʚʠʡ 0 - 900 ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ 30 

ʇʨʘʚʠʡ 0 - 900 35 40 60 

ʃʽʚʠʡ 0 - 900 35 40 60 

    ɺʩʴʦʛʦ 180 
 

ʆʙʢʘʪʢʘ ʨʝʜʫʢʪʦʨʽʚ ʚ ʦʙʦʭ ʨʝʞʠʤʘʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʷ ʟ 

ʧʣʘʚʥʦʶ ʟʤʽʥʦʶ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʘʣʫ ʘʙʦ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʢʦʞʥʦʤʫ ʥʘʧʨʷʤʢʫ ʨʫʭʫ. ʇʽʜ ʯʘʩ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʘ ʥʝʦʙʭʽʜʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʘʢʠʭ ʚʠʤʦʛ: ʚʽʜʭʠʣʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʧʦʨʦʞʥʠʩʪʦʛʦ 

ʚʘʣʫ ʘʙʦ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚʽʜ ʥʦʤʽʥʘʣʫ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ (Ñ 10 ʦʙ/ʭʚ); 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʪʠʣʘ ʽ ʨʝʜʫʢʪʦʨʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 70 Áʉ ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʦʙʢʘʪʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ 20 Áʉ; 

ʧʨʦʪʽʢʘʥʥʷ ʤʘʩʪʠʣʘ ʯʝʨʝʟ ʣʘʙʽʨʠʥʪʦʚʽ ʫʱʽʣʴʥʝʥʥʷ ʽ ʧʨʦʢʣʘʜʢʠ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ; 

ʩʪʦʨʦʥʥʽʡ ʰʫʤ ʚ ʨʦʙʦʪʽ ʨʝʜʫʢʪʦʨʘ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. 

 

ʊʘʙʣʠʮʷ 1.7 

ʈʝʞʠʤ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʚʠʜʫ ʨʝʤʦʥʪʫ ʙʝʟ ʟʘʤʽʥʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʪʘ ʚʫʟʣʽʚ ʥʘ ʋʢʨʘʾʥʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ 

ʅʘʧʨʷʤ 

ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ   

ʐʚʠʜʢʽʩʪʴ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ 

ʧʘʨʠ, ʦʙ/ʭʚ 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʠʡ ʚʘʣ, ʢɺʪ ʏʘʩ 

ʦʙʢʘʪʢʠ, 

ʭʚ 
ʈʝʜʫʢʪʦʨ EUK  

ʈʝʜʫʢʪʦʨʠ ɺɹɸ, 

ɾɼʈ 

ʇʨʘʚʠʡ 0 - 900 ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ 20 

ʃʽʚʠʡ 0 - 900 ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ 20 

ʇʨʘʚʠʡ 0 - 900 35 40 40 

ʃʽʚʠʡ 0 - 900 35 40 40 

    ɺʩʴʦʛʦ 120 
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ʇʽʜ ʯʘʩ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʘ ʧʨʠ ʢʦʞʥʽʡ ʟʤʽʥʽ ʨʝʞʠʤʫ ʚʠʧʨʦʙʫʚʘʥʴ ʫ 

ʞʫʨʥʘʣʽ ʚʠʧʨʦʙʫʚʘʥʴ ʬʽʢʩʫʶʪʴ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ 

ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ ʘʙʦ ʢʦʣʽʩʥʦʾ ʧʘʨʠ; ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʦʤʫ 

ʚʘʣʫ; ʪʝʤʧʝʨʘʪʫʨʫ ʢʘʨʪʝʨʘ ʪʘ ʧʽʜʰʠʧʥʠʢʽʚ; ʥʘʧʨʷʤ ʦʙʝʨʪʘʥʥʷ. 

ʇʽʜ ʯʘʩ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʘ ʜʦʧʫʩʢʘʻʪʴʩʷ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ, ʱʦ ʥʝ 

ʧʦʪʨʝʙʫʶʪʴ ʨʦʟʙʠʨʘʥʥʷ ʨʝʜʫʢʪʦʨʘ, ʧʨʠ ʮʴʦʤʫ ʨʝʞʠʤ, ʧʨʠ ʷʢʦʤʫ ʙʫʚ ʚʠʷʚʣʝʥʠʡ 

ʜʝʬʝʢʪ ʽ ʧʨʦʚʦʜʠʣʦʩʴ ʡʦʛʦ ʫʩʫʥʝʥʥʷ, ʧʦʚʪʦʨʶʶʪʴ ʩʧʦʯʘʪʢʫ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʧʨʦʜʦʚʞʫʶʪʴ. ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʜʝʬʝʢʪʫ, ʱʦ ʧʦʪʨʝʙʫʻ ʨʦʟʙʠʨʘʥʥʷ ʨʝʜʫʢʪʦʨʘ, 

ʦʙʢʘʪʢʫ ʧʽʩʣʷ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʫ ʧʦʚʪʦʨʶʶʪʴ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʟʛʽʜʥʦ ʟ ʪʘʙʣʠʮʽ 

1.6 ʯʠ 1.7. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʙʢʘʪʢʠ ʤʘʩʪʠʣʦ ʽʟ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʟʣʠʚʘʶʪʴ 

ʯʝʨʝʟ ʥʠʞʥʽʡ ʟʣʠʚʥʠʡ ʦʪʚʽʨ ʽ ʧʝʨʝʚʽʨʷʶʪʴ ʥʘ ʤʘʛʥʽʪʥʦʤʫ ʩʪʨʠʞʥʽ ʟʣʠʚʥʦʾ 

ʧʨʦʙʢʠ ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʣʝʚʠʭ ʯʘʩʪʠʥʦʢ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʢʨʠʪʽ ʜʝʬʝʢʪʠ. 

ɺʽʜʢʨʠʚʘʶʪʴ ʦʛʣʷʜʦʚʫ ʢʨʠʰʢʫ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ (ʚʽʜ'ʻʜʥʫʶʪʴ ʘʪʤʦʩʬʝʨʥʠʡ 

ʢʣʘʧʘʥ), ʧʨʦʚʦʜʷʪʴ ʟʦʚʥʽʰʥʽʡ ʦʛʣʷʜ ʢʦʥʽʯʥʠʭ ʰʝʩʪʝʨʝʥʴ, ʧʝʨʝʚʽʨʷʶʪʴ ʟʘʟʦʨ ʫ 

ʟʘʯʝʧʣʝʥʥʽ ʰʝʩʪʝʨʝʥʴ. ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʧʨʠ ʦʛʣʷʜʽ ʜʝʬʝʢʪʽʚ ʫʩʝʨʝʜʠʥʽ ʢʦʨʧʫʩʫ 

ʨʝʜʫʢʪʦʨʘ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʨʦʟʙʠʨʘʥʥʷ ʨʝʜʫʢʪʦʨʘ, ʫʩʫʥʫʪʠ ʚʠʷʚʣʝʥʽ 

ʜʝʬʝʢʪʠ ʽ ʧʦʚʪʦʨʠʪʠ ʦʙʢʘʪʢʫ ʨʝʜʫʢʪʦʨʘ ʚ ʦʙʩʷʟʽ, ʧʝʨʝʜʙʘʯʝʥʦʤʫ ʪʘʙʣʠʮʽ 1.6 ʽ 

1.7. ɼʘʥʽ ʦʛʣʷʜʫ ʪʘ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʫ ʚ ʨʝʜʫʢʪʦʨʽ ʟʘʧʠʩʫʶʪʴ ʫ ʞʫʨʥʘʣʽ 

ʚʠʧʨʦʙʫʚʘʥʴ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʘ ʡʦʛʦ ʧʨʦʤʠʚʘʶʪʴ ʜʠʟʝʣʴʥʠʤ 

ʧʘʣʠʚʦʤ ʘʙʦ ʛʘʩʦʤ, ʧʨʦʜʫʚʘʶʪʴ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ ʽ ʟʥʦʚʫ ʟʘʣʠʚʘʶʪʴ ʚ ʢʦʨʧʫʩ 

ʨʝʜʫʢʪʦʨʘ ʩʚʽʞʝ ʤʘʩʪʠʣʦ (ʢʨʽʤ ʨʝʜʫʢʪʦʨʽʚ, ʱʦ ʨʝʤʦʥʪʫʚʘʣʠʩʷ ʟ 

ʨʦʟʧʨʝʩʦʚʫʚʘʥʥʷʤ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ). ʅʘ ʢʦʞʥʠʡ ʚʠʧʨʦʙʫʚʘʥʠʡ ʨʝʜʫʢʪʦʨ 

ʩʢʣʘʜʘʶʪʴ ʧʨʦʪʦʢʦʣ ʚʠʧʨʦʙʫʚʘʥʴ. ʂʦʧʽʷ ʧʨʦʪʦʢʦʣʫ ʜʦʜʘʻʪʴʩʷ ʜʦ ʧʘʩʧʦʨʪʫ 

ʨʝʜʫʢʪʦʨʘ. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʽʚ ʨʝʜʫʢʪʦʨʘ ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʡ 

ʧʝʨʝʪʚʦʨʶʚʘʯ ʘʙʦ ʘʥʘʣʦʛʽʯʥʠʡ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʷʢʠʡ ʤʘʻ ʤʝʞʽ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜ 

0 ʦʉ ʜʦ 400 ʦʉ, ʤʦʥʪʘʞʥʫ ʜʦʚʞʠʥʫ ʚʽʜ 10 ʤʤ ʜʦ 20 ʤʤ, ʤʘʪʝʨʽʘʣ ʟʘʭʠʩʥʦʾ 

ʘʧʘʨʘʪʫʨʠ ï ʩʪʘʣʴ ʤʘʨʢʠ ʆʍ13, ʟʚʠʯʘʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ. ʇʝʨʚʠʥʥʠʡ ʧʨʠʣʘʜ ï

ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ï ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʟ ʚʪʦʨʠʥʥʠʤ ʬʽʢʩʫʶʯʠʤ 
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ʧʨʠʣʘʜʦʤ. ʋ ʷʢʦʩʪʽ ʚʪʦʨʠʥʥʦʛʦ ʧʨʠʣʘʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʽʣʽʚʦʣʴʪʤʝʪʨ 

ʧʽʨʦʤʝʪʨʠʯʥʠʡ ʪʠʧʫ ʄ64 ʘʙʦ ʘʥʘʣʦʛʽʯʥʠʡ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʱʦ ʤʘʻ ʤʝʞʽ 

ʚʠʤʽʨʶʚʘʥʴ ʚʽʜ 0 ʦʉ ʜʦ 400 ʦʉ, ʦʧʽʨ ʟʦʚʥʽʰʥʴʦʾ ʣʽʥʽʾ ʥʝ ʙʽʣʴʰʝ 5 ʆʤ, ʟʚʠʯʘʡʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ. ʆʢʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠʣʘʜ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʡ ʪʠʧʫ 

ʕʊʇ-ʄ ʘʙʦ ʘʥʘʣʦʛʽʯʥʠʡ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʤʝʞʽ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜ 0 ʦʉ ʜʦ 120 ʦʉ ʟ 

ʪʨʴʦʤʘ ʜʽʘʧʘʟʦʥʘʤʠ ʚʠʤʽʨʶʚʘʥʴ: ʚʽʜ 0 ʦʉ ʜʦ  30 ʦʉ, ʚʽʜ 0 ʦʉ ʜʦ 70 ʦʉ, ʚʽʜ 0 ʦʉ ʜʦ 

120 ʦʉ. 

ʊʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʽʚʫ ʧʽʜʰʠʧʥʠʢʽʚ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ ʧʨʠʢʣʘʜʘʥʥʷ 

ʜʘʪʯʠʢʘ ʧʨʠʣʘʜʫ ʜʦ ʤʽʩʮʷ ʫʩʪʘʥʦʚʢʠ ʧʽʜʰʠʧʥʠʢʽʚ ʫ ʢʦʨʧʫʩʽ ʨʝʜʫʢʪʦʨʘ ʪʘ ʜʦ 

ʢʦʨʧʫʩʫ ʬʣʘʥʮʝʚʦʾ ʚʪʫʣʢʠ ʚʝʜʝʥʦʛʦ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ ʟʘ ʧʦʢʘʟʘʥʥʷʤ 

ʤʽʣʽʚʦʣʴʪʤʝʪʨʘ ʟ ʚʠʪʨʠʤʢʦʶ ʜʘʪʯʠʢʘ ʜʦ ʟʘʩʧʦʢʦʻʥʥʷ ʩʪʨʽʣʢʠ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʜʣʷ 

ʬʽʢʩʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʦʙʢʘʪʢʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʧʠʩʫʶʯʽ ʧʨʠʩʪʨʦʾ ʪʘ ʧʨʦʮʝʩʦʨʠ.  

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʚʽʜʦʤʯʠʭ ʜʦʢʫʤʝʥʪʽʚ ʱʦʜʦ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʥʘ ʟʘʣʽʟʥʠʮʷʭ ʨʽʟʥʠʭ ʜʝʨʞʘʚ ʽʩʥʫʶʪʴ ʩʭʦʞʽ 

ʤʝʪʦʜʠʢʠ ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʽʣʴʢʠ ʯʘʩʦʤ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʘ. 

ɺʠʟʥʘʯʘʣʥɹʠʤ ʧʘʨʘʤʝʪʨʦʤ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʘ ʻ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʛʨʽʚʫ ʨʝʜʫʢʪʦʨʘ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʧʨʷʤ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ ʧʦ ʦʧʪʠʤʽʟʘʮʽʾ ʫ 

ʯʘʩʽ ʤʝʪʦʜʫ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. 

 

ɺʠʩʥʦʚʢʠ ʧʦ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʫ 

 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʥʘ ʷʢʽʩʪʴ ʟʙʽʨʢʠ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡ 

ʨʝʜʫʢʪʦʨʽʚ ʩʪʝʥʜʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʻ ʦʙʦʚôʷʟʢʦʚʠʤʠ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, 

ʱʦ ̔ʩʥʫʶʯʽ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʤʘʶʪʴ ʙʘʛʘʪʦ ʥʝʜʦʣʽʢʽʚ.  

ɺʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ï ʝʥʝʨʛʦʚʠʪʨʘʪʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʉʪʝʥʜʠ, ʷʢʽ 

ʤʘʶʪʴ ʧʨʠʚʽʜ ʚʽʜ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʽ ʥʝ ʤʘʶʪʴ ʇʏɺ, ʤʘʶʪʴ 

ʽʩʪʦʪʥʠʡ ʥʝʜʦʣʽʢ ï ʥʦʨʤʦʚʘʥʠʡ ʨʝʞʠʤ ʦʙʢʘʪʢʠ ʨʝʜʫʢʪʦʨʫ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 

ʦʧʝʨʘʪʦʨʦʤ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʰʣʷʭʦʤ ʟʤʽʥʠ ʥʘʧʨʫʛʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 
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ʪʘ ʩʠʣʠ ʩʪʨʫʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ: ʚʦʣʴʪʤʝʪʨ ʽ 

ʘʤʧʝʨʤʝʪʨ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʾ 

ʚʝʣʠʯʠʥʠ ʥʦʨʤʘʪʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʜʫʢʪʦʨʫ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʣʶʜʩʴʢʦʛʦ 

ʬʘʢʪʦʨʫ, ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʧʝʨʘʪʦʨʘ ʪʘ ʡʦʛʦ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʥʘ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʤʫ ʩʪʝʥʜʽ. ʊʦʤʫ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ï ʮʝ ʦʜʠʥ ʟ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʟʘʩʦʙʽʚ ʫʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʥʘ 

ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʘʭ. 

ʋʩʽ ʪʠʧʠ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʦʙôʻʜʥʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ 

ʧʦʢʘʟʥʠʢʘ, ʷʢʽ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʚʠʧʨʦʙʫʚʘʥʴ ï ʟʥʘʯʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʪʨʠʚʘʣʠʡ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ 

ʟʥʠʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʩʪʝʥʜʫ ʪʝʭʥʦʣʦʛʽʯʥʦ ʥʝ ʤʦʞʣʠʚʝ. ʊʦʤʫ ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʚʠʧʨʦʙʫʚʘʥʴ ʟʘ ʨʘʭʫʥʦʢ ʥʦʚʦ ʾ ʧʨʦʮʝʜʫʨʠ 

ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʝʥʴ ʚʠʟʥʘʯʘʣʥɹʦʛʦ ʧʘʨʘʤʝʪʨʫ ʷʢʦʩʪʽ ʩʢʣʘʜʘʥʥʷ ʙʽʣʴʰʦʩʪʽ 

ʤʝʭʘʥʽʯʥʠʭ ʚʫʟʣʽʚ ï ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʨʝʜʫʢʪʦʨʘ.  

ɯʩʥʫʶʯʽ ʥʘ ʋʢʨʘʾʥʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʤʝʪʦʜʠ 

ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʨʝʜʫʢʪʦʨʽʚ 

ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʘ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘʢʨʽʧʣʝʥʽ ʚ ʩʠʩʪʝʤʽ 

ʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʩʪʘʨʽʣʠ ʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʝʜʦʚʦʤʫ 

ʜʦʩʚʽʜʫ ʜʝʧʦʚʩʴʢʦʛʦ ʨʝʤʦʥʪʫ. ʇʝʨʝʭʽʜ ʜʦ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚʠʟʥʘʯʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʟʤʽʥ ʚ ʦʙʣʘʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʦʮʽʥʢʠ ʷʢʦʩʪʽ 

ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ. ɺʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ 

ʚʠʧʨʦʙʫʚʘʥʴ. ʎʝ ʚʠʤʘʛʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʤʝʭʘʥʽʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʪʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʽʚ. 

ɺʠʱʝʚʠʢʣʘʜʝʥʝ ʚʠʤʘʛʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

ʨʝʜʫʢʪʦʨʽʚ.  

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʤʝʪʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ï ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘ 

ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 
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ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʽʚ ʪʠʧʫ ʄɸɹ ɯɯ (EUK-160-1M28),  

ɺɹɸ 32/2 (WBA 32/2), ɾɼʈ-0002, ɦ ʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʜʫʢʪʦʨʥʦ-ʢʘʨʜʘʥʥʦʛʦ 

ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʚʘʛʦʥʽʚ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, 

ʟʘ ʨʘʭʫʥʦʢ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʤʝʭʘʥʽʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

ɺʠʨ̔h ʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽʩʥʫʶʯʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʽ ʥʦʨʤʘʪʠʚʥʫ ʙʘʟʫ, ʷʢʘ 

ʩʪʦʩʫʻʪʴʩʷ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʽʚ;  

- ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʘʪʝʩʪʘʮʽʾ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ, ʚ ʷʢʦʤʫ 

ʢʦʨʠʩʥʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʜʫʢʪʦʨʘ ʻ ʤʝʪʨʦʣʦʛʽʯʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʝʢʪʦʨʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ; 

- ʫʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʥʘ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ 

ʩʪʝʥʜʘʭ; 

- ʦʧʪʠʤʽʟʫʚʘʪʠ ʫ ʯʘʩʽ ʤʝʪʦʜ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ; 

- ʨʦʟʨʦʙʠʪʠ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ;  

- ʚʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ ʢʦʨʧʫʩʫ 

ʨʝʜʫʢʪʦʨʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ; 

- ʧʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʽʶ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʤʝʪʦʜʫ ʫ ʦʜʥʦʤʫ ʽʟ 

ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʇɸʊ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè. 

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʨʦʙʦʪʘʭ [11, 13, 16, 38, 83]. 
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ʈʆɿɼɯʃ 2 

ʇʈʆɹʃɽʄʀ ɸʊɽʉʊɸʎɯɰ ʉʋʏɸʉʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ ɿ 

ɽʃɽʂʊʈʆʇʈʀɺʆɼʆʄ, ʑʆ ʂɽʈʋɭʊʔʉʗ ʇʈʀɺʆɼʆʄ ʏɸʉʊʆʊʅʀʄ 

ɺɽʂʊʆʈʅʀʄ 

 

2.1 ɸʥʘʣʽʟ ʩʪʝʥʜʽʚ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʦʩʽ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʚʘʛʦʥʥʠʭ ʜʝʧʦ 

ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè  

 

ɸʥʘʣʽʟʫ ʧʽʜʜʘʣʠʩʷ ʜʽʶʯʽ ʩʪʝʥʜʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ 

ʛʝʥʝʨʘʪʦʨʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ8 ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʱʦ 

ʨʫʭʘʶʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ ʜʦ 160 ʢʤ/ʛʦʜ ʧʽʩʣʷ ʜʝʧʦʚʩʴʢʦʛʦ ʨʝʤʦʥʪʫ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ 

ʆʜʝʩʘ-ɻʦʣʦʚʥʘ ʪʘ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ ʂʘʭʦʚʢʘ ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ çʆʜʝʩʴʢʘ 

ʟʘʣʽʟʥʠʮʷè ʇɸʊ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè.  

 

2.1.1 ʉʪʝʥʜ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʧʨʠʚʦʜʫ 

ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ 

ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ ʆʜʝʩʘ-ɻʦʣʦʚʥʘ ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè 

ɿ ʜʞʝʨʝʣ [83, 112] ʚʽʜʦʤʦ, ʱʦ ʫ ʚʽʜʦʢʨʝʤʣʝʥʦʤʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ 

ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ ʆʜʝʩʘ-ɻʦʣʦʚʥʘ ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ 

çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè ʇɸʊ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ 

ʩʪʝʥʜ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʧʽʩʣʷ ʨʝʤʦʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

[30]. ʉʪʝʥʜ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʧʝʨʝʚʽʨʢʦʶ, ʥʘʣʘʛʦʜʞʝʥʥʷʤ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʶ ʨʝʜʫʢʪʦʨʽʚ ʟ ʧʨʠʚʦʜʦʤ ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʠʧʫ ʄɸɹ ɯɯ (EUK-160-1ʄ/28),  

ɺɹɸ-32/2(WBA-32/2), ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʩʢʣʘʜ ʨʝʜʫʢʪʦʨʥʦ-ʢʘʨʜʘʥʥʦʛʦ ʧʨʠʚʦʜʫ 

ʛʝʥʝʨʘʪʦʨʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ. 
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ʉʪʝʥʜ (ʨʠʩ. 2.1) ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʟʚʘʨʝʥʦʾ ʩʪʘʥʠʥʠ, ʥʘ ʷʢʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʢʦʣʽʩʥʘ ʧʘʨʘ ʟ ʨʝʜʫʢʪʦʨʦʤ, ʱʦ ʚʠʧʨʦʙʫʻʪʴʩʷ, ʩʧʦʣʫʯʝʥʠʤ ʟ ʤʦʪʦʨ-ʛʝʥʝʨʘʪʦʨʦʤ 

ʤʘʨʢʠ DUGG-28B ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʨʜʘʥʥʦʛʦ ʚʘʣʫ. ɺʽʩʴ ʢʦʣʽʩʥʦʾ ʧʘʨʠ 

ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʝʣʝʢʪʨʠʯʥʠʤ ʜʚʠʛʫʥʦʤ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʤʘʨʢʠ 2ʇʅ280ʄʋʍʃ4 

ʪʝʢʩʪʨʦʧʥʦ-ʧʘʩʦʚʠʤ ʧʨʠʚʦʜʦʤ, ʷʢʠʡ ʤʦʥʪʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʽʟʘʥʦʛʦ 

ʰʢʽʚʘ. ʇʣʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʝʜʫʢʪʦʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʝʛʫʣʶʚʘʥʥʷʤ ʥʘʧʨʫʛʠ ʪʘ ʩʠʣʠ ʩʪʨʫʤʫ ʤʝʨʝʞ ̔ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʦʚʦʾ ʧʘʥʝʣʽ (ʨʠʩ. 2.2).  

 

  

ʈʠʩ. 2.1. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʚ 

ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ  

ʩʪʘʥʮʽʾ ʆʜʝʩʘ-ɻʦʣʦʚʥʘ 

ʈʠʩ. 2.2. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʨʠʣʘʜʦʚʦ ʾ

ʧʘʥʝʣ ̔ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʚ 

ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ  

ʩʪʘʥʮʽʾ ʆʜʝʩʘ-ɻʦʣʦʚʥʘ 

 

ʉʪʝʥʜ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ ʟ ʥʘʧʨʫʛʦʶ 380 ɺ ʪʘ 

ʯʘʩʪʦʪʦʶ 50 ɻʮ. ʉʪʝʥʜ ʟʜʘʪʝʥ ʧʨʘʮʶʚʘʪʠ ʫ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ ʢʝʨʫʚʘʥʥʷ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʩʪʝʥʜʫ ʚ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ 

ʩʪʘʥʮʽʾ ʆʜʝʩʘ-ɻʦʣʦʚʥʘ ʚʢʘʟʘʥʽ ʚ ʪʘʙʣʠʮʽ 2.1.   
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ʊʘʙʣʠʮʷ 2.1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʩʪʝʥʜʫ ʚ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ 

ʩʪʘʥʮʽʾ ʆʜʝʩʘ-ɻʦʣʦʚʥʘ   

ʇʘʨʘʤʝʪʨʠ ɼʘʥʽ 

ɽʣʝʢʪʨʠʯʥʠʡ ʜʚʠʛʫʥ ʤʘʨʢʠ 2ʇʅ280ʄʋʍʃ4 

ʈʽʜ ʩʪʨʫʤʫ ʧʦʩʪʽʡʥʠʡ  

ʇʦʪʫʞʥʽʩʪʴ, ʢɺʪ 45 

ʅʘʧʨʫʛʘ ʤʝʨʝʞʽ, ɺ 220/380 

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ, ʦʙ/ʭʚ   

ʥʦʤʽʥʘʣʴʥʘ 750 

ʤʘʢʩʠʤʘʣʴʥʘ 2000/1200 

ʄʦʪʦʨ-ʛʝʥʝʨʘʪʦʨ ʤʘʨʢʠ DUGG-28B 

ɻʝʥʝʨʘʪʦʨ  

ʈʽʜ ʩʪʨʫʤʫ ʧʦʩʪʽʡʥʠʡ 

ʊʨʠʚʘʣʘ ʧʦʪʫʞʥʽʩʪʴ , ʢɺʪ  

ʧʽʜ ʯʘʩ ʨʫʭʫ ʧʦʾʟʜʘ 28 

ʥʘ ʩʪʦʷʥʢʘʭ 23,5 

ʅʘʧʨʫʛʘ, ɺ 110/138 

ɼʽʘʧʘʟʦʥ ʨʦʙʦʯʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ, ʦʙ/ʭʚ  600 é 3000 

ɼʚʠʛʫʥ 

ʈʽʜ ʩʪʨʫʤʫ  ʪʨʠʬʘʟʥʠʡ 

ʅʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʢɺʪ 28 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ, ɺ 220/380 

ʏʘʩʪʦʪʘ, ɻʮ 50 

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ, ʦʙ/ʭʚ 1440 

 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʥʜʫ ʚ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ 

ʆʜʝʩʘ-ɻʦʣʦʚʥʘ ʚʢʘʟʘʥʽ ʚ ʪʘʙʣʠʮʽ 2.2. 
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ʊʘʙʣʠʮʷ 2.2 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʥʜʫ ʚ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ  

ʩʪʘʥʮʽʾ ʆʜʝʩʘ-ɻʦʣʦʚʥʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɼʘʥʽ 

ʇʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʢɺʪ 28 

ʏʘʩʪʦʪʘ ʦʙʝʨʪʽʚ, ʦʙ/ʭʚ 900 

ʅʘʧʨʫʛʘ ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, ɺ 380 Ñ 10 % 

ʏʘʩʪʦʪʘ ʥʘʧʨʫʛʠ ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, ɻʮ 50 Ñ 5 % 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʉ  ʤʽʥʫʩ 10é 1200 

 

2.1.2 ʉʪʝʥʜ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʢʦʣʽʩʥʠʭ ʧʘʨ ʧʨʠʚʦʜʫ 

ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʚ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ 

ʩʪʘʥʮʽʾ ʂʘʭʦʚʢʘ ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè 

ʋ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ ʂʘʭʦʚʢʘ ʈʌ çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè ʇɸʊ 

çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʝʥʜ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ  

ʄɸɹ ɯɯ (EUK-160-1ʄ/28), ɺɹɸ-32/2(WBA-32/2) ʟ ʧʨʠʚʦʜʦʤ ʚʽʜ ʩʝʨʝʜʥʴʦʾ 

ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ [113].  

ʉʪʝʥʜ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʧʝʨʝʚʽʨʢʦʶ, ʥʘʣʘʛʦʜʞʝʥʥʷʤ ʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʟ ʧʨʠʚʦʜʦʤ ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʠʧʫ ʄɸɹ ɯɯ (EUK-160-1ʄ/28),  

ɺɹɸ-32/2(WBA-32/2), ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʜʫʢʪʦʨʥʦ-ʢʘʨʜʘʥʥʦʛʦ ʧʨʠʚʦʜʫ 

ʛʝʥʝʨʘʪʦʨʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ (ʨʠʩ. 2.3).  

ʉʪʝʥʜ ʦʙʣʘʜʥʘʥʦ ʟʘʭʠʩʥʦʶ ʦʛʦʨʦʞʝʶ ʯʘʩʪʠʥ ʢʘʨʜʘʥʥʦʛʦ ʧʨʠʚʦʜʫ, ʱʦ 

ʦʙʝʨʪʘʶʪʴʩʷ. ɼʦ ʩʢʣʘʜʫ ʩʪʝʥʜʫ ʚʭʦʜʷʪʴ: ʩʪʘʥʠʥʘ ʟ ʧʨʠʚʦʜʦʤ ʪʘ ʝʣʝʤʝʥʪʘʤʠ 

ʢʨʽʧʣʝʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ; ʛʝʥʝʨʘʪʦʨ ʟ ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʰʘʬʘ ʟ 

ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘ ʥʽʡ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ (ʨʠʩ. 2.4); 

ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ; ʢʦʥʪʨʦʣʝʨ ʜʣʷ ʩʪʫʧʝʥʝʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ. 
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ʈʠʩ. 2.3. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʫ ʚʘʛʦʥʥʦʤʫ 

ʜʝʧʦ ʩʪʘʥʮʽʾ ʂʘʭʦʚʢʘ 

ʈʠʩ. 2.4 . ʐʘʬʘ ʟ ʢʦʥʪʨʦʣʴʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʫ 

ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ ʂʘʭʦʚʢʘ 

 

ʉʪʝʥʜ ʧʦʚʠʥʝʥ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʴ ʩʪʘʮʽʦʥʘʨʥʦ ʫ ʚʽʜʜʽʣʝʥʥʽ ʟ ʨʝʤʦʥʪʫ 

ʨʝʜʫʢʪʦʨʥʦ-ʢʘʨʜʘʥʥʠʭ ʧʨʠʚʦʜʽʚ ʪʘ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʴ ʚ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚʘʭ: 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ 15 ʜʦ 45 ʦʉ; ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʚʽʜ 

40 ʜʦ 80 %; ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ ʚʽʜ 630 ʜʦ 800 ʤʤ.ʨʪ.ʩʪ. 

ʉʪʝʥʜ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ, ʷʢʘ ʟʜʽʙʥʘ ʨʦʙʠʪʠ ʚ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ 

ʟʛʽʜʥʦ ʚʠʤʦʛ [30]. ʂʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ ʩʪʝʥʜʫ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶ ʚ ʧʨʦʮʝʩʽ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘʩʪʫʧʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: 

ʪʝʤʧʝʨʘʪʫʨʫ ʤʘʩʪʠʣʘ ʚ ʢʘʨʪʝʨʽ ʨʝʜʫʢʪʦʨʘ; ʥʘʧʨʫʛʫ ʪʘ ʩʪʨʫʤ ʟʙʫʜʞʝʥʥʷ 

ʛʝʥʝʨʘʪʦʨʘ; ʥʘʧʨʫʛʫ ʪʘ ʩʪʨʫʤ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ; ʥʘʧʨʫʛʫ ʪʘ ʩʪʨʫʤ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. ʊʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʪʝʥʜʫ ʚʢʘʟʘʥʽ ʚ  

ʪʘʙʣʠʮʽ 2.3. 
 

ʊʘʙʣʠʮʷ 2.3 

ʊʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʪʝʥʜʫ ʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽ ʾʂʘʭʦʚʢʘ 

ʇʘʨʘʤʝʪʨʠ ɼʘʥʽ 

ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʦʙ/ʭʚ 0é900 Ñ 5% 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʉ 0é100 Ñ 5% 

ʅʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ, ɺ 380 Ñ 10% 

ʏʘʩʪʦʪʘ ʞʠʚʣʝʥʥʷ, ɻʮ 50 Ñ 1 

ʇʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʢɺʪ 32 

ʇʝʨʝʜʘʯʘ ʦʙʝʨʪʘʥʥʷ ʚʽʜ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʜʦ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʦʣʽʢʣʠʥʦʧʘʩʦʚʘ 
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ʇʝʨʝʜʘʚʘʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ (ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ) ʚʽʜ 

ʛʝʥʝʨʘʪʦʨʘ ʜʦ ʬʣʘʥʮʷ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ ʚ ʧʨʦʮʝʩʽ ʚʠʧʨʦʙʫʚʘʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʘʨʜʘʥʥʦʾ ʧʝʨʝʜʘʯʽ ʯʝʨʝʟ ʤʫʬʪʫ ʟʯʝʧʣʝʥʥʷ.  

ʇʝʨʝʜʘʯʘ ʦʙʝʨʪʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʚʽʜ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʜʦ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʠʥʦʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʚʦʜʥʦʛʦ ʰʢʽʚʘ ʥʘ ʚʽʩʴ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚʠʢʦʥʫʻʪʴʩʷ ʚʨʫʯʥʫ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʩʪʝʥʜ ʢʦʣʽʩʥʠʭ ʧʘʨ, ʱʦ ʚʠʧʨʦʙʦʚʫʶʪʴʩʷ, ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ ʂʘʭʦʚʢʘ ʚʢʘʟʘʥʘ ʥʘ ʨʠʩ. ɼ.1 

ʜʦʜʘʪʢʫ ɼ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʩʪʝʥʜʫ ʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ 

ʩʪʘʥʮʽʾ ʂʘʭʦʚʢʘ ʪʘ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʆʜʝʩʘ-ɻʦʣʦʚʥʘ ʚʢʘʟʘʥʽ ʚ 

ʪʘʙʣʠʮʷʭ 2.4 ʪʘ 2.5.  

 

ʊʘʙʣʠʮʷ 2.4  

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʤʦʤʝʪʨʫ ʢʦʥʪʘʢʪʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʪʠʧʫ ʊʂ-5.01ʇ 

ʄʘʨʢʘ ʧʨʠʣʘʜʫ ʊʂ-5.01ʇ 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, Áʉ ʤʽʥʫʩ 20 ... 200 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ, % Ñ 2 ʝʜ.ʤʣ.ʨʘʟʨ. 

ʎʽʥʘ ʦʜʠʥʠʮʽ ʤʦʣʦʜʰʦʛʦ ʨʦʟʨʷʜʫ, Áʉ 1 

ʂʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʟʤʽʥʥʠʭ ʟʦʥʜʽʚ ʦʜʠʥ ʥʝʟʤʽʥʥʠʡ ʧʦʚʝʨʭʥʝʚʦʛʦ ʪʠʧʫ 

ʇʦʢʘʟʥʠʢ ʪʝʧʣʦʚʦʾ ʽʥʝʨʮʽʾ, ʩ 2 

ʈʦʙʦʯʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ: 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, Áʉ 

ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ,%, ʧʨʠ T = 35 Áʉ 

ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ʢʇʘ 

ʤʽʥʫʩ 20 ... 50 

ʥʝ ʙʽʣʴʰʝ 80 

86...106 

ʅʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ, ɺ 1,5ʭ2 

ɼʦʚʞʠʥʘ ʟʦʥʜʘ, ʤʤ 150  
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ʊʘʙʣʠʮʷ 2.5  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʩʪʝʥʜʫ ʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ 

ʩʪʘʥʮʽʷ ʂʘʭʦʚʢʘ ʽ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʆʜʝʩʘ-ɻʦʣʦʚʥʘ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʽ  

ʪʠʧ ʧʨʠʣʘʜʫ 

ʂʣʘʩ 

ʪʦʯʥʦʩʪʽ 

ʂʽʥʮʝʚʝ ʟʥʘʯʝʥʥʷ 

ʜʽʘʧʘʟʦʥʫ ʚʠʤʽʨʶʚʘʥʴ 

ʏʘʩʪʦʪʘ 

ʩʪʨʫʤʫ, ɻʮ 

ʉʧʦʩʽʙ 

ʚʢʣʶʯʝʥʥʷ 

ɺʦʣʴʪʤʝʪʨ ʕ377 1,5 500 50 ɹʝʟʧʦʩʝʨʝʜʥʴʦ 

ɸʤʧʝʨʤʝʪʨ 

ʕ377 
1,5 200 50 ɹʝʟʧʦʩʝʨʝʜʥʴʦ 

ɺʦʣʴʪʤʝʪʨ ʄ906 1,5 500 50 ɹʝʟʧʦʩʝʨʝʜʥʴʦ 

ɸʤʧʝʨʤʝʪʨ ʄ906 1,5 5 50 ɹʝʟʧʦʩʝʨʝʜʥʴʦ 

 

ɸʥʘʣʽʟ ʩʪʝʥʜʽʚ ʥʘ ʆʜʝʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ ʧʦʢʘʟʘʚ, ʱʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʫʩʽ 

ʩʪʝʥʜʠ ʟ ʨʦʟʽʤʢʥʝʥʠʤ ʪʠʧʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʨʦʟʽʤʢʥʝʥʠʤ 

ʤʝʪʦʜʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʧʨʦʙʫʚʘʣʴʥʦʤʫ ʨʝʜʫʢʪʦʨʽ ʻ ʤʽʥʣʠʚʠʤ, ʡʦʛʦ ʚʘʞʢʦ 

ʚʠʤʽʨʷʪʠ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘ ʟʘʜʘʥʦʤʫ ʨʽʚʥʽ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ 

ʚʠʧʨʦʙʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʢʦʣʠʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʦʩʠʪʴ 

ʥʝʚʧʦʨʷʜʢʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʦʥʩʪʨʫʢʮʽʾ (ʰʘʬʠ ʽʟ 

ʨʝʟʠʩʪʦʨʘʤʠ, ʘʙʦ ʻʤʥʽʩʪʴ ʽʟ ʩʦʣʴʦʚʠʤ ʨʦʟʯʠʥʦʤ, ʪʦʱʦ). ʊʦʤʫ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʦʜʥʘʢʦʚʠʡ ʨʝʞʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʨʝʜʫʢʪʦʨʽʚ ʧʨʘʢʪʠʯʥʦ 

ʥʝʤʦʞʣʠʚʦ [83]. 

ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʟʘ ʨʦʟʽʤʢʥʫʪʠʤ ʤʝʪʦʜʦʤ ʚʩʷ ʝʥʝʨʛʽʷ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʜʚʠʛʫʥʦʤ ʩʪʝʥʜʫ ʧʦʚʥʽʩʪʶ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ. ɺ ʷʢʦʩʪʽ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʨʠ ʮʴʦʤʫ ʤʝʪʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʡ 

ʛʝʥʝʨʘʪʦʨ, ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʰʘʬ ʟ ʥʘʛʨʽʚʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʎʝʡ ʤʝʪʦʜ, ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʥʝʜʦʩʢʦʥʘʣʠʡ. ʇʝʨʰ ʟʘ ʚʩʝ ʩʘʤ ʧʨʠʥʮʠʧ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽ ʧʝʨʝʛʨʽʚ 

ʥʘʚʘʥʪʘʞʫʚʘʯʘ. ɼʣʷ ʦʙʣʘʜʥʘʥʥʷ ʩʪʝʥʜʫ ʧʦʪʨʽʙʥʠʡ ʜʚʠʛʫʥ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ 

(ʨʽʚʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʨʝʜʫʢʪʦʨʘ), ʛʨʦʤʽʟʜʢʠʡ ʥʘʚʘʥʪʘʞʫʶʯʠʡ ʧʨʠʩʪʨʽʡ, ʥʝʦʙʭʽʜʥʦ 

ʩʧʝʮʽʘʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘʚʘʥʪʘʞʫʚʘʯʘ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʮʴʦʤʫ ʤʝʪʦʜʽ 
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ʚʠʷʚʣʷʻʪʴʩʷ ʚʝʣʴʤʠ ʩʢʣʘʜʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʨʝʜʫʢʪʦʨʘ ï ʂʂɼ.  

ɺʢʘʟʘʥʽ ʚʠʱʝ ʩʪʝʥʜʠ ʤʘʶʪʴ ʪʘʢʽ ʥʝʜʦʣʽʢʠ: ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʭʥʽʯʥʦ 

ʟʘʩʪʘʨʽʣʠʡ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʟ ʚʠʩʦʢʦʶ ʢʘʪʝʛʦʨʽʻʶ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʪʘ ʨʝʤʦʥʪʥʦʾ ʩʢʣʘʜʥʦʩʪʽ; ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʩʪʘʨʽʣʽ ɿɺʊ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʶ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʧʽʜʪʨʠʤʢʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ; ʷʢʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʨʦʙʽʪʥʠʢʘ ï ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʝʨʝʚʽʨʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʝʜʫʢʪʦʨʘ, ʧʨʦʪʷʛʦʤ 

ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʦʧʝʨʘʪʦʨʫ ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ ʧʦ ɿʊɺ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʟʘʜʘʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʝʣʝʢʪʨʠʯʥʠʡ ʜʚʠʛʫʥ ʜʣʷ ʧʨʠʚʝʜʝʥʥʷ ʚ ʨʫʭ 

ʨʝʜʫʢʪʦʨʘ ʯʝʨʝʟ ʧʘʩʦʚʫ ʧʝʨʝʜʘʯʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʻ ʤʽʩʮʝ ʩʫʙôʻʢʪʠʚʥʠʡ ʬʘʢʪʦʨ 

ʚʧʣʠʚʫ ʦʧʝʨʘʪʦʨʘ ʥʘ ʨʝʞʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʧʦʭʠʙʢʠ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ʇʨʦʮʝʩ ʥʘʙʫʚʘʻ ʩʪʨʠʙʢʦʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ 

ʨʝʜʫʢʪʦʨʘ, ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʩʪʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʥʝ ʪʦʯʥʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 

ʟʘʜʘʥʠʡ ʨʝʞʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʟʥʘʯʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʝʜʫʢʪʦʨʘ ʧʦ ʟʥʘʯʝʥʥʶ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʽ ʙʠʪʪʷ ʢʦʨʧʫʩʫ 

ʨʝʜʫʢʪʦʨʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚ ʜʝʧʦ ʧʨʦʚʦʜʠʪʠʩʷ ʜʘʚʥʦ, ʘʣʝ ʙʝʟ 

ʤʦʥʽʪʦʨʠʥʛʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʙʘʟʽ 

ʜʘʥʠʭ ʟʘ ʚʩʽʤʘ ʨʝʜʫʢʪʦʨʘʤʠ. ʉʪʘʪʠʩʪʠʢʘ ʧʨʦʚʝʜʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʥʘ ʧʘʧʝʨʽ, ʘʣʝ ʚ ʥʝʟʨʫʯʥʽʡ ʜʣʷ ʘʥʘʣʽʟʫ ʬʦʨʤʽ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʞʫʨʥʘʣʴʥʠʭ 

ʟʘʧʠʩʘʭ ʚʽʜʩʫʪʥʷ ʢʦʥʢʨʝʪʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʪʨʠʤʘʥʽ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʧʦ 

ʪʝʤʧʝʨʘʪʫʨʽ ʪʘ ʙʠʪʪʶ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ, ʻ ʪʽʣʴʢʠ ʥʦʤʝʨ ʨʝʜʫʢʪʦʨʘ, ʜʘʪʘ 

ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʧʨʽʟʚʠʱʝ ʚʠʢʦʥʘʚʮʷ ʟ ʢʦʨʦʪʢʦʶ ʨʝʟʦʣʶʮʽʻʶ: çʧʨʠʜʘʪʥʠʡ / 

ʥʝʧʨʠʜʘʪʥʠʡè ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʝʤʦʞʣʠʚʦ ʧʨʦʚʝʩʪʠ ʤʦʥʽʪʦʨʠʥʛ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʘ ʟʘ ʯʘʩʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʩʘʤʝ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʚʠʪʢʫ ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʚʫʟʣʘʭ, ʚʠʷʚʠʪʠ ʧʨʠʯʠʥʠ 

ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʽ ʚʚʝʩʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʧʨʘʚʢʠ ʚ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʨʝʜʫʢʪʦʨʽʚ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ [83]. 
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ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʮʠʭ ʧʨʦʮʝʩʽʚ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʚʽʜʧʦʚʽʜʥʽ ʟʘʩʦʙʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʪʞʝ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ 

ʨʦʟʨʦʙʮʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʩʪʝʥʜʫ ʟ ʩʫʯʘʩʥʠʤʠ ɿɺʊ. 

ʊʦʤʫ, ʚʠʭʦʜʷʯʠ ʟ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʩʥʫʶʯʠʭ ʩʪʝʥʜʽʚ, ʩʪʘʻ 

ʧʝʨʰʦʯʝʨʛʦʚʝ ʟʘʚʜʘʥʥʷ ï ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʪʝʥʜʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʢʦʥʪʨʦʣʶ 

ʷʢʦʩʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʨʝʤʦʥʪʫ ʨʝʜʫʢʪʦʨʘ. 

 

2.2 ɸʥʘʣʽʟ ʤʝʪʦʜʠʢʠ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʽʚ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʱʦ ʽʩʥʫʻ ʥʘ ʋʢʨʘʾʥʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ (ʥʘ ʧʨʠʢʣʘʜʽ 

ʤʝʪʦʜʠʢʠ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ ʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ ʂʘʭʦʚʢʘ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʬʽʣʽʾ çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè ) 

 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʚ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʚʠʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ 

ʧʨʦʚʦʜʷʪʴ ʥʘ ʩʪʝʥʜʘʭ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʚʜʘʥʥʷ ʽ ʢʦʥʪʨʦʣʴ 

ʪʝʭʥʽʯʥʠʭ ʜʘʥʠʭ. ʉʪʝʥʜʠ ʡ ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʘʪʝʩʪʦʚʘʥʽ, ʘ ʟʘʩʦʙʠ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʧʦʚʽʨʝʥʽ [114]. 

ʇʨʠ ʚʠʧʫʩʢʫ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʝʥʜ ʧʽʜʣʷʛʘʻ ʧʨʠʡʤʘʥʥʶ ʚ ʦʙʩʷʟʽ 

çʇʨʦʛʨʘʤʘ ʪʘ ʤʝʪʦʜʠʢʘ ʘʪʝʩʪʘʮʽʾè. ʇʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʝʥʜ ʧʽʜʣʷʛʘʻ 

ʧʝʨʽʦʜʠʯʥʽʡ ʘʙʦ ʧʦʟʘʯʝʨʛʦʚʽʡ ʧʝʨʽʦʜʠʯʥʽʡ ʘʪʝʩʪʘʮʽʾ. ɸʪʝʩʪʘʮʽʷ ʩʪʝʥʜʫ 

ʚʠʢʦʥʫʻʪʴʩʷ ʧʦ ʟʘʪʚʝʨʜʞʝʥʽʡ ʤʝʪʦʜʠʮʽ. ʄʝʪʦʶ ʘʪʝʩʪʘʮʽʾ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʪʦʯʥʦʩʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʘʩʧʦʨʪʥʠʤ ʜʘʥʠʤ 

ʚʠʨʦʙʥʠʢʘ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʨʠʜʘʪʥʦʩʪʽ ʩʪʝʥʜʫ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ [115]. 

ɺ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ ʂʘʭʦʚʢʘ ʈʌ çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè 19 ʙʝʨʝʟʥʷ 

2014 ʨʦʢʫ ʟʘʪʚʝʨʜʞʝʥʦ ʤʝʪʦʜʠʢʫ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʘ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ 

ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʚʘʛʦʥʽʚ ʪʠʧʫ ʄɸɹ ɯɯ (EUK-160-1ʄ/28), ɺɹɸ-32/2(WBA-32/2) [116].  

ʅʘ ʧʝʨʚʠʥʥʫ ʘʪʝʩʪʘʮʽʶ ʥʘʜʘʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ: 

- ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʥʘ ʨʦʟʨʦʙʢʫ  ̔ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʝʥʜʫ; 

- ʥʘʩʪʘʥʦʚʘ ʱʦʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ; 
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- ʧʨʦʝʢʪ ʤʝʪʦʜʠʢʠ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ. 

ɽʢʩʧʝʨʪʠʟʘ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʢʘʟʘʥʦʾ 

ʚ ʪʘʙʣʠʮʽ 2.6. 

 

ʊʘʙʣʠʮʷ 2.6  

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʠʟʠ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ 

ʩʪʘʥʮʽʾ ʂʘʭʦʚʢʘ  

ɺʠʤʦʛʠ ʜʦ ʨʦʟʛʣʷʜʫ ʪʝʭʥʽʯʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ 
ɺʢʘʟʽʚʢʠ ʧʦ ʚʠʢʦʥʘʥʥʶ 

ʇʝʨʝʚʽʨʢʘ ʊɼ ʚʠʤʦʛʘʤ ʜʽʶʯʠʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ 

ʇʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʟʤʽʩʪʫ ʪʘ 

ʦʬʦʨʤʣʝʥʥʷ ʊɼ ʟʛʽʜʥʦ ʚʠʤʦʛ [113]. 

ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʧʦʚʥʦʪʘ, ʧʦʙʫʜʦʚʘ ʪʘ 

ʟʤʩ̔ʪ ɽɼ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ [117, 118] 

ʇʝʨʝʚʽʨʢʘ ʧʦʚʥʦʪʠ, ʧʨʘʚʠʣʴʥʦʩʪʽ ʪʘ 

ʩʧʦʩʦʙʫ ʚʠʨʘʞʝʥʥʷ ʪʦʯʥʦʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ 

ʜʽʶʯʠʭ ʅɼ 

ʇʝʨʝʚʽʨʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʟʛʽʜʥʦ ʚʠʤʦʛ 

[119] 

ʇʝʨʝʚʽʨʢʘ ʧʦʚʥʦʪʠ ʪʘ ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʚʠʙʨʘʥʠʭ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ 

ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʘʪʝʩʪʘʮʽʾ, ʦʮʽʥʢʘ 

ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʙʦʨʫ 

ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ 

ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʥʜʘ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʝʨʞʘʚʥʠʭ ʪʘ ʚʽʜʦʤʯʠʭ 

ʅɼ, ʘ ʪʘʢʦʞ ʜʦʩʪʘʪʥʽʩʪʴ ʪʘ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʙʨʘʥʠʭ ʤʝʪʦʜʽʚ ʪʘ 

ʟʘʩʦʙʽʚ ʘʪʝʩʪʘʮʽʾ 

ʆʮʽʥʢʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʟʨʫʯʥʽʩʪʴ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ  

ʆʮʽʥʶʻʪʴʩʷ ʜʦʩʪʫʧʥʽʩʪʴ ʚʠʢʣʘʜʝʥʥʷ ʪʘ 

ʟʨʫʯʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ɽɼ 

ʇʝʨʝʚʽʨʢʘ ʧʦʚʥʦʪʠ ʪʘ ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ ɽɼ ʚʠʤʦʛ ʧʦ 

ʙʝʟʧʝʮʽ ʪʘ ʦʭʦʨʦʥʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ 

ʆʮʽʥʶʻʪʴʩʷ ʧʦʚʥʦʪʘ, ʧʨʘʚʠʣʴʥʽʩʪʴ, 

ʜʦʩʪʫʧʥʽʩʪʴ ʚʠʢʣʘʜʝʥʥʷ ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ 

ʙʝʟʧʝʢʠ ʟʛʽʜʥʦ ʟ [120] ʪʘ ʜʽʾ ʧʦ ʦʭʦʨʦʥʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʨʦʙʦʪʽ 

ʟʽ ʩʪʝʥʜʦʤ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ [121] 
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ʆʧʝʨʘʮʽʾ ʪʘ ʜʽʾ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʘʪʝʩʪʘʮʽʾ, ʟʛʽʜʥʦ ʚʠʤʦʛ [20, 30] ʚʢʘʟʘʥʽ ʚ 

ʪʘʙʣʠʮʽ 2.7. 

 

ʊʘʙʣʠʮʷ 2.7  

ʇʝʨʝʣʽʢ ʦʧʝʨʘʮʽʡ ʘʪʝʩʪʘʮʽʾ ʚ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ ʂʘʭʦʚʢʘ ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ 

çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè 

ʅʘʟʚʘ ʦʧʝʨʘʮʽʾ 
ʇʫʥʢʪ 

ʤʝʪʦʜʠʢʠ 

ʆʙʦʚôʷʟʢʦʚʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʇʝʨʚʠʥʥʘ 

ʘʪʝʩʪʘʮʽʷ 

ʇʦʟʘʯʝʨʛʦʚʘ 

ʘʪʝʩʪʘʮʽʷ 

ʇʝʨʽʦʜʠʯʥʘ 

ʘʪʝʩʪʘʮʽʷ 

ɺʠʤʦʛʠ ʜʦ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ  5.1 ʪʘʢ ʪʘʢ ʪʘʢ 

ʇʝʨʝʚʽʨʢʘ ʚʠʤʦʛ ʙʝʟʧʝʢʠ 5.2 ʪʘʢ ʪʘʢ ʪʘʢ 

ʇʝʨʝʚʽʨʢʘ ʢʦʤʧʣʝʢʪʥʦʩʪʽ, 

ʤʘʨʢʫʚʘʥʥʷ, ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ 
5.3 ʪʘʢ ʥ ̔ ʥ ̔

ʇʝʨʝʚʽʨʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʥʜʫ 

ʧʦ ʙʝʟʧʝʮʽ ʽ ʦʭʦʨʦʥʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

5.4 ʪʘʢ ʪʘʢ ʪʘʢ 

ʇʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʪʝʥʜʫ 5.5 ʪʘʢ ʪʘʢ ʪʘʢ 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ  
5.6 ʪʘʢ ʪʘʢ ʪʘʢ 

ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 5.7 ʪʘʢ ʪʘʢ ʪʘʢ 

 

ɸʪʝʩʪʘʮʽʷ ʩʪʝʥʜʫ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʴ ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚʘʭ: 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï ʚʽʜ 15 ʜʦ 25 ʦʉ; ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ 

ʧʦʚʽʪʨʷ ï ʚʽʜ 40 ʜʦ 80 %; ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ ï ʚʽʜ 750 ʜʦ 795 ʤʤ.ʨʪ.ʩʪ.; 

ʚʽʜʩʫʪʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʠʭ, ʤʘʛʥʽʪʥʠʭ ʪʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ, ʟʦʚʥʽʰʥʴʦʾ 

ʚʽʙʨʘʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʘʪʝʩʪʘʮʽʾ. ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ 

ʘʪʝʩʪʘʮʽʶ, ʷʢʱʦ ʭʦʯʘ ʙ ʦʜʥʘ ʟ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʠʭ ʫʤʦʚ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ.  

ɺʩʽ ɿɺʊ ʧʦʚʠʥʥʽ ʤʘʪʠ ʯʠʥʥʽ ʩʚʽʜʦʮʪʚʘ ʧʨʦ ʜʝʨʞʘʚʥʫ ʘʙʦ ʚʽʜʦʤʯʫ ʧʦʚʽʨʢʫ 

ʯʠ ʢʘʣʽʙʨʫʚʘʥʥʷ, ʟʛʽʜʥʦ ʚʠʤʦʛ [115, 122, 123].  
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ʇʝʨʝʣʽʢ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.8.   

 

ʊʘʙʣʠʮʷ 2.8 

ɿʘʩʦʙʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ ʚ 

ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ ʂʘʭʦʚʢʘ   

ʇʫʥʢʪ 

ʤʝʪʦʜʠʢʠ 
ʅʘʟʚʘ ɿɺʊ ʇʘʨʘʤʝʪʨʠ 

5.1 ʇʩʠʭʨʦʤʝʪʨ ɺʀʊ-2  

ʊʋ ʋʢʨʘʾʥʠ 

14307481.001-92 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʚʦʣʦʛʦʩʪʽ ʚʽʜ 40 

ʜʦ 90 %; ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ 15 ʜʦ  

40 ʦʉ, ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ Ñ 0,2 % 

ɹʘʨʦʤʝʪʨ ʘʥʝʨʦʾʜ 

çʋʪʝʩè ʘʙʦ ʘʥʘʣʦʛʽʯʥʠʡ 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ 700 ʜʦ  

800 ʤʤ.ʨʪ.ʩʪ. 

5.2 ʄʝʛʦʤʤʝʪʨ ʌ4102/1-1ʤ 

ʊʋ25-7534.0005-87 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ 0 ʜʦ  

150 ʄʆʤ.  

ʈʦʙʦʯʘ ʥʘʧʨʫʛʘ 500 Ñ 25 ɺ 

5.3 - ʇʝʨʝʚʽʨʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʛʽʜʥʦ ʟ 

ʧʘʩʧʦʨʪʦʤ ʥʘ ʩʪʝʥʜ ʪʘ ʚʽʟʫʘʣʴʥʦ 

5.6.5, 

5.6.6 

ʊʘʭʦʤʝʪʨ ʊʏ10-ʈ 

ʛ.ʖ.2.780.001 ʘʙʦ 

ʘʥʘʣʦʛʽʯʥʠʡ 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ: 

ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʽʜ 50 ʜʦ  

1000 ʦʙ/ʭʚ; ʚʽʜ 1000 ʜʦ 10000 ʦʙ/ʭʚ, 

ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ Ñ 1 %; 

ï ʣʽʥʽʡʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʜ 10 ʜʦ  

100 ʤ/ʭʚ  ̔ʚʽʜ 100 ʜʦ 1000 ʤ/ʭʚ, ʚʽʜʥʦʩʥʘ 

ʧʦʭʠʙʢʘ Ñ 2 %. 

ʉʢʦʙʘ ɼʂ 

ʊ.447.01.000ʉɹ 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ï ʚʽʜ 830 ʤʤ ʜʦ 

1070 ʤʤ. ʈʦʟʤʽʨʠ: 1260 x 180 x 330 ʤʤ. 

ʄʘʩʘ 5,04 ʢʛ 
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ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʪʝʩʪʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʟʘʛʘʣʴʥʠʭ ʧʨʘʚʠʣ 

ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ, ʜʽʶʯʠʭ ʽʥʩʪʨʫʢʮʽʡ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʘ ʪʘʢʦʞ 

ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ, ʟʘʟʥʘʯʝʥʠʭ ʚ ʥʘʩʪʘʥʦʚʘʭ, ʱʦʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʝʥʜʫ ʪʘ ɿɺʊ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʘʪʝʩʪʘʮʽʾ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʽ ʧʝʨʝʚʽʨʢʠ ʢʦʤʧʣʝʢʪʥʦʩʪʽ, ʤʘʨʢʫʚʘʥʥʷ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ 

ʚʠʛʣʷʜʫ ʧʦʚʠʥʥʽ ʧʝʨʝʢʦʥʘʪʠʩʴ ʫ: ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʤʧʣʝʢʪʥʦʩʪʽ ʩʪʝʥʜʫ ʚʠʤʦʛ 

ʥʘʩʪʘʥʦʚʠ ʱʦʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ; ʫ ʥʘʷʚʥʦʩʪʽ ʪʘ ʯʽʪʢʦʩʪʽ ʤʘʨʢʫʚʘʥʥʷ; ʫ ʚʽʜʩʫʪʥʦʩʪʽ 

ʫʰʢʦʜʞʝʥʴ ʪʘ ʽʥʰʠʭ ʜʝʬʝʢʪʽʚ, ʰʦ ʟʘʚʘʞʘʶʪʴ ʥʦʨʤʘʣʴʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ; ʫ 

ʚʽʜʩʫʪʥʦʩʪʽ ʜʝʬʝʢʪʽʚ, ʰʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʯʠʪʘʥʥʶ ʥʘʧʠʩʽʚ, ʤʘʨʢʫʚʘʥʥʷ ʪʘ 

ʚʽʜʣʽʢʫ. ʉʪʝʥʜ, ʷʢʠʡ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʱʝʚʢʘʟʘʥʠʤ ʚʠʤʦʛʘʤ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʝʨʝʚʽʨʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʥʜʫ ʧʦ ʙʝʟʧʝʮʽ ʪʘ ʦʭʦʨʦʥʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʫʰʢʦʜʞʝʥʴ 

ʪʘ ʽʥʰʠʭ ʜʝʬʝʢʪʽʚ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʩʪʝʥʜʫ, ʱʦ ʚʝʜʫʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ 

ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʘʙʦ ʫ ʥʘʩʣʽʜʦʢ, ʷʢʠʭ ʤʦʞʣʠʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʉʪʝʥʜ ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʦ ʘʪʝʩʪʘʮʽʾ, ʷʢʱʦ ʧʝʨʝʚʽʨʢʘ ʟʘʚʝʨʰʠʣʠʩʷ 

ʫʩʧʽʰʥʦ.  

ʇʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʤʝʪʨʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʥʜʫ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʩʽ 

ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ. ɺʩʪʘʥʦʚʣʶʻʪʴʩʷ ʢʦʣʽʩʥʘ ʧʘʨʘ ʥʘ ʩʪʝʥʜ 

ʪʘ ʟʘʢʨʽʧʣʶʻʪʴʩʷ. ʇʨʠʻʜʥʫʻʪʴʩʷ ʤʫʬʪʘ ʟʯʝʧʣʝʥʥʷ ʜʦ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʘ ʢʘʨʜʘʥʥʦʾ 

ʧʝʨʝʜʘʯʽ. ɺʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʝʨʤʦʧʘʨʘ ʚ ʦʪʚʽʨ ʜʣʷ ʟʘʣʠʚʢʠ ʤʘʩʪʠʣʘ. ɺʤʠʢʘʻʪʴʩʷ 

ʩʪʝʥʜ. ʇʦʩʪʫʧʦʚʦ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʦʢʨʫʪʢʘ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚʽʜ ʤʽʥʽʤʘʣʴʥʠʭ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʠʭ (900 ʦʙ/ʭʚ) ʦʙʝʨʪʽʚ ʢʦʣʽʩʥʦʾ ʧʘʨʠ. ɺʽʜʢʣʶʯʘʻʪʴʩʷ ʩʪʝʥʜ. 

ʇʝʨʝʚʽʨʢʘ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚʠʢʦʥʫʻʪʴʩʷ ʪʘʭʦʤʝʪʨʦʤ, 

ʧʨʠʩʪʘʚʣʝʥʠʤ ʜʦ ʮʝʥʪʨʫʶʯʦʛʦ ʦʪʚʦʨʫ ʚʝʜʫʯʦʛʦ ʰʢʽʚʘ, ʚʠʟʥʘʯʘʶʪʴ ʰʚʠʜʢʽʩʪʴ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʧʦʩʪʫʧʦʚʦ ʾʾ ʧʽʜʚʠʱʫʶʪʴ ʜʦ 900 ʦʙ/ʭʚ. ʇʦʭʠʙʢʘ ʥʝ 

ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʘʩʧʦʨʪʥʠʭ ʜʘʥʠʭ ʩʪʝʥʜʫ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥ ̔ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʩʢʦʙʦʶ ɼʂ ʚʠʤʽʨʶʻʪʴʩʷ 

ʜʽʘʤʝʪʨ ʢʦʣʽʩʥʦʾ ʧʘʨʠ; ʪʘʭʦʤʝʪʨʦʤ, ʧʨʠʩʪʘʚʣʝʥʠʤ ʜʦ ʦʙʽʜʫ ʢʦʣʽʩʥʦʾ ʧʘʨʠ, 
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ʚʠʟʥʘʯʘʻʪʴʩʷ ʣʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʢʦʣʽʩʥʦʾ ʧʘʨʠ; ʧʦ ʬʦʨʤʫʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʘʛʦʥʫ: 

V =  ́Ö ɼ Ö S Ö 60 Ö 10-6 

ʜʝ V ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʘʛʦʥʫ, ʢʤ/ʛʦʜ; ɼ ï ʜʽʘʤʝʪʨ ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʤʤ; S ï ʣʽʥʽʡʥʘ 

ʰʚʠʜʢʽʩʪʴ ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʤ/ʭʚ. 

ɯʥʪʝʨʚʘʣ ʤʽʞ ʧʝʨʽʦʜʠʯʥʠʤʠ ʘʪʝʩʪʘʮʽʷʤʠ ʜʣʷ ʩʪʝʥʜʫ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʘʪʝʩʪʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ [122]. 

ʈʝʢʦʤʝʥʜʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʘʪʝʩʪʘʮʽʷʤʠ ʟʘʥʦʩʠʪʴʩʷ ʜʦ ʧʨʦʪʦʢʦʣʫ. ɺ 

ʪʝʢʩʪʽ ʥʘʩʪʘʥʦʚʠ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʦʟʜʽʣʽ ʤʘʻ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʩʪʘʥʦʚʣʝʥʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʧʝʨʽʦʜʠʯʥʠʤʠ ʘʪʝʩʪʘʮʽʷʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʧʽʜ ʯʘʩ ʘʪʝʩʪʘʮʽʾ ʚʥʦʩʷʪʴʩʷ ʜʦ ʧʨʦʪʦʢʦʣʫ, 

ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟʛʽʜʥʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʪʦʢʦʣʫ, ʱʦ ʥʘʚʝʜʝʥʽ ʫ 

ʜʦʜʘʪʢʫ 2 [124].  

ʇʨʠ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ, ʥʘ ʥʴʦʛʦ ʦʬʦʨʤʣʶʶʪʴ 

ʘʪʝʩʪʘʪ, ʬʦʨʤʘ ʷʢʦʛʦ ʥʘʚʝʜʝʥʘ ʫ ʜʦʜʘʪʢʫ 1 [124]. 

ʇʨʠ ʥʝʛʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʧʝʨʚʠʥʥʦʾ ʘʪʝʩʪʘʮʽʾ ʦʬʦʨʤʣʶʶʪʴ ʚʠʧʠʩʢʫ ʟ 

ʧʨʦʪʦʢʦʣʫ ʽʟ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʧʨʠʯʠʥ ʥʝʧʨʠʜʘʪʥʦʩʪʽ ʩʪʝʥʜʫ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɼʦ 

ʧʨʦʪʦʢʦʣʫ ʚʥʦʩʷʪʴ ʟʘʫʚʘʞʝʥʥʷ ʽ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʧʨʠʜʘʪʥʽʩʪʴ ʩʪʝʥʜʫ ʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ɼʦ ʧʨʦʪʦʢʦʣʫ ʚʥʦʩʷʪʴ ʟʘʫʚʘʞʝʥʥʷ ʽ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʧʨʠʜʘʪʥʽʩʪʴ 

ʩʪʝʥʜʫ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ. ʉʪʝʥʜ, ʷʢʠʡ ʥʝ ʧʨʦʡʰʦʚ 

ʘʪʝʩʪʘʮʽʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʜʦʟʚʦʣʷʻʪʴʩʷ. ʇʽʩʣʷ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʩʪʝʥʜ 

ʧʽʜʣʷʛʘʻ ʧʦʚʪʦʨʥʽʡ ʘʪʝʩʪʘʮʽʾ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʚʠʥʥʦʾ ʘʪʝʩʪʘʮʽʾ ʟʘʥʦʩʷʪʴ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʜʦʢʫʤʝʥʪʫ 

(ʬʦʨʤʫʣʷʨ, ʧʘʩʧʦʨʪ, ʥʘʩʪʘʥʦʚʘ ʱʦʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ) ʥʘ ʩʪʝʥʜ, ʱʦ ʘʪʝʩʪʫʻʪʴʩʷ. 

ɸʪʝʩʪʘʪ ʟʘ ʧʦʟʠʪʠʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʚʠʥʥʦʾ ʘʪʝʩʪʘʮʽʾ ʧʽʜʣʷʛʘʻ ʦʙʣʽʢʫ ʪʘ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʦ ʧʨʠʧʠʥʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʝʥʜʫ. 

ʇʨʠʚʝʜʝʥʠʡ ʚʠʱʝ ʘʥʘʣʽʟ ʤʝʪʦʜʠʢʠ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʚʘʛʦʥʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʤʝʪʦʜʠʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʽʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ 
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ʜʦʢʫʤʝʥʪʽʚ, ʘʣʝ ʚʦʥʘ ʤʘʻ ʙʘʛʘʪʦ ʥʝʜʦʣʽʢʽʚ, ʟʦʢʨʝʤʘ: ʤʝʪʦʜʠʢʘ ʟʘʩʪʦʩʦʚʥʘ ʪʽʣʴʢʠ 

ʜʣʷ ʥʝʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ; ʥʝʤʦʞʣʠʚʦ ʟ 

ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʚʠʪʨʠʤʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ; ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʧʦʪʨʽʙʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ɿɺʊ. ʄʝʪʦʜʠʢʘ ʧʦʪʨʝʙʫʻ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʚʠʤʦʛ [4] ʽ ʨʦʟʚʠʪʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ.  

ʆʪʞʝ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʠʪʠ 

ʤʝʪʦʜʠʢʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʧʝʨʝʚʽʨʢʦʶ, ʥʘʣʘʛʦʜʞʫʚʘʥʥʷʤ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʠʧʫ ʄɸɹ ɯɯ (EUK-160-1M28), ɺɹɸ 32/2 

(WBA 32/2), ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʜʫʢʪʦʨʥʦ-ʢʘʨʜʘʥʥʦʛʦ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ.  

 

2.3 ʆʛʣʷʜ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʝʥʜʫ ʤʘʨʢʠ ɺʀʈ-1500 

 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʜʦʣʽʢʽʚ ʽʩʥʫʶʯʠʭ ʩʪʝʥʜʽʚ, ʱʦ ʚʢʘʟʘʥʽ ʚ ʧʽʜʧʫʥʢʪʽ 2.1, ʥʘ 

ʟʘʤʦʚʣʝʥʥʷ ʆʜʝʩʴʢʦʾ ʪʘ ɼʦʥʝʮʴʢʦʾ ʟʘʣʽʟʥʠʮʴ ʤʘʣʠʤ ʧʨʠʚʘʪʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ 

çʂʦʤʧʨʦè ʨʦʟʨʦʙʣʝʥʦ, ʚʠʛʦʪʦʚʣʝʥʦ ʽ ʚʧʨʦʚʘʜʞʝʥʦ ʩʪʝʥʜ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʨʝʜʫʢʪʦʨʽʚ ʪʠʧʫ ʄɸɹ II, WBA 32/2 ʧʨʠʚʦʜʽʚ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ 

ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʤʘʨʢʠ ɺʀʈ-1500, ʷʢʠʡ, ʚ ʜʘʥʠʡ ʯʘʩ, 

ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ɹʘʭʤʘʯ ʈʌ çʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʘ 

ʟʘʣʽʟʥʠʮʷè ʇɸʊ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè [125].  

ʉʪʝʥʜ ʤʘʨʢʠ ɺʀʈ-1500 (ʨʠʩ. 2.5) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʝʨʝʚʽʨʢʦʶ, ʥʘʣʘʛʦʜʞʫʚʘʥʥʷʤ ʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʠʧʫ ʄɸɹ II  

(EUK-160-1ʄ/28) , ɺɹɸ 32/2 (WBA 32/2), ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʜʫʢʪʦʨʥʦ-

ʢʘʨʜʘʥʥʦʛʦ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ.  

ʉʪʝʥʜ ʦʙʣʘʜʥʘʥʠʡ ʟʘʭʠʩʥʠʤʠ ʦʛʦʨʦʜʞʝʥʥʷʤʠ ʜʣʷ ʚʩʽʭ ʦʙʝʨʪʦʚʠʭ ʯʘʩʪʠʥ, 

ʦʩʥʘʱʝʥʠʡ ʩʠʩʪʝʤʦʶ ʘʚʘʨʽʡʥʦʛʦ ʟʘʭʠʩʪʫ, ʷʢʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʨʠʚʘʻ ʧʨʦʮʝʩ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠ ʚʠʭʦʜʽ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘ ʚʩʪʘʥʦʚʣʝʥʽ ʤʝʞʽ 

ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ. 
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ʈʠʩ. 2.5. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʤʘʨʢʠ ɺʀʈ-1500 

ʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ɹʘʭʤʘʯ 

 

ɼʦ ʩʢʣʘʜʫ ʩʪʝʥʜʫ ʚʭʦʜʠʪʴ: 

- ʤʝʪʘʣʝʚʘ ʩʪʘʥʠʥʘ, ʷʢʘ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʧôʷʪʴ ʚʽʙʨʦʦʧʦʨ; 

- ʢʘʨʜʘʥʥʠʡ ʚʘʣ ʪʠʧʫ 13-590.00.00; 

- ʤʫʬʪʘ ʟʯʝʧʣʝʥʥʷ ʪʠʧʫ ɺɹɸ 32/4; 

- ʧʽʜʚʘʛʦʥʥʠʡ ʛʝʥʝʨʘʪʦʨ ʟʤʽʥʥʦʛʦ ʪʨʠʬʘʟʥʦʛʦ ʩʪʨʫʤʫ ʪʠʧʫ ɽɻɺ 08 ʋ1 

(ʘʙʦ ʡʦʛʦ ʘʥʘʣʦʛ ʤʘʨʢʠ DCG 4435/24/2ɸ38) ʧʦʪʫʞʥʽʩʪʶ 34 ʢɺʪ; 

- ʪʨʠ ʰʘʬʠ ʨʝʟʠʩʪʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʛʝʥʝʨʘʪʦʨʘ; 

- ʝʣʝʢʪʨʦʧʨʠʚʦʜ (ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʘʩʠʥʭʨʦʥʥʠʡ ʨʝʚʝʨʩʠʚʥʠʡ ʪʠʧʫ 

1ɸʄ225ʄ4ʋ3, ʘʙʦ ʡʦʛʦ ʘʥʘʣʦʛ ʟ ʪʝʭʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʧʦʪʫʞʥʽʩʪʶ  

ʢ

ʝʧʈ  = 55 ʢɺʪ, ʥʘʧʨʫʛʘ Uʣ = 380 ɺ ʽ ʯʘʩʪʦʪʘ ʥʘʧʨʫʛʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ f = 50 ɻʮ, 

ʧʘʩʧʦʨʪʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ nʜ = 1470 ʦʙ/ʭʚ, ʂʂɼ = 92,5 %, cos ű = 0,88) ʟʽ 

ʰʢʽʚʘʤʠ ʢʣʠʥʦʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ ʦʙʝʨʪʦʚʦʛʦ ʤʦʤʝʥʪʫ ʚʽʜ ʚʘʣʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 

ʜʦ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʽʟ ʧʝʨʝʜʘʚʘʣʴʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ i  h= 0,68; 

- ʩʠʣʦʚʘ ʰʘʬʘ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ 

(ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ) ʟ ʧʦʪʫʞʥʽʩʪʶ ʥʝ ʙʽʣʴʰʝ 
ʢ

ʝʧʈ  = 55 ʢɺʪ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʚʝʢʪʦʨʥʦʛʦ ʪʠʧʫ ʇʏɺ3-55ʂ-ɺ ʟ ʣʦʢʘʣʴʥʦʾ ʧʘʥʝʣʣʶ 

ʦʧʝʨʘʪʦʨʘ ʟ ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ, ʷʢʠʡ ʤʘʻ ʦʨʛʘʥʠ ʫʧʨʘʚʣʽʥʥʷ, 
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ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʽʥʜʠʢʘʮʽʾ ʡ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʘʙʦ ʡʦʛʦ ʘʥʘʣʦʛ, ʟ 

ʪʝʭʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʥʘʧʨʫʛʘ ʤʝʨʝʞʽ Uʣ = 380 ɺ ʽ ʚʭʽʜʥʘ ʯʘʩʪʦʪʘ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ f = 50 ɻʮ, ʂʂɼ = 98 %, ʜʽʘʧʘʟʦʥ ʚʠʭʽʜʥʦʾ ʯʘʩʪʦʪʠ ʥʘʧʨʫʛʠ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ f = 0é200 ɻʮ ʽʟ ʢʨʦʢʦʤ f = 0,1 ɻʮ, ʜʽʘʧʘʟʦʥ 

ʦʙʝʨʪʽʚ ʚʘʣʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ nʜ = 0é12000 ʦʙ/ʭʚ, ʧʦʭʠʙʢʘ ʚ ʨʝʞʠʤʽ 

ʘʥʘʣʦʛʦʚʦʛʦ ʚʠʭʦʜʫ Ñ 0,4 %; 

- ʰʘʬʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʯʠʤʠ ʧʝʨʚʠʥʥʠʤʠ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ; 

- ʜʚʘ ʦʧʪʠʯʥʽ ʧʝʨʚʠʥʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ ʨʝʜʫʢʪʦʨʘ ʥʘ ʦʩʽ ʪʠʧʫ ʈʌ 603.5-105/50-232-IN-

U-12-CG, ʘʙʦ ʘʥʘʣʦʛ, ʟ ʪʝʭʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʤʘʢʩʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ 5 ʢɻʮ, 

ʙʘʟʦʚʘ ʚʽʜʩʪʘʥʴ 105 ʤʤ, ʨʦʙʦʯʠʡ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ 0é50 ʤʤ, ʚʽʜʥʦʩʥʘ 

ʧʦʭʠʙʢʘ Ñ 0,1 %; 

- ʜʚʘ ʦʧʪʠʯʥʠʭ ʧʝʨʚʠʥʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʠʧʫ Raytek ʉɯ 3ɸ, ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ 0é115 Üʉ, 

ʘʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ Ñ 3 Üʉ, ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 0,5 Áʉ; 

- ʧʝʨʚʠʥʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʠʡ ʚʙʫʜʦʚʘʥʦ ʚ ʰʘʬʫ, ʨʦʟʪʘʰʦʚʘʥʫ ʧʽʜ 

ʨʝʜʫʢʪʦʨʦʤ, ʤʦʜʝʣʴ DS18B20, ʘʙʦ ʘʥʘʣʦʛ, ʟ ʪʝʭʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʨʦʙʦʯʠʡ 

ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜ ʤʽʥʫʩ 55 ʜʦ 125 Üʉ, ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʤʝʞ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʦʯʢʘʭ: ʤʽʥʫʩ 10, ʧʣʶʩ 85 Üʉ ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰʝ Ñ 0,5 Áʉ; 

- ʰʘʬʘ ʫʧʨʘʚʣʽʥʥʷ ʛʝʥʝʨʘʪʦʨʦʤ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʩʪʘʥʠʥʽ. 

ʂʝʨʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʘʤʠ ʤʽʞ ʫʩʽʤʘ ʰʘʬʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ 

ʦʧʝʨʘʪʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ ʯʝʨʝʟ ʧʦʨʪʠ ʧʨʦʚʽʜʥʦʛʦ 

ʟʚ'ʷʟʢʫ: RS232 ʪʘ RS485. 

ʈʦʙʦʯʝ ʤʽʩʮʝ ʦʧʝʨʘʪʦʨʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: ʩʧʝʮʽʘʣʴʥʫ ʩʪʽʡʢʫ; ʩʠʩʪʝʤʥʠʡ 

ʙʣʦʢ ʢʦʤʧ'ʶʪʝʨʘ; ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʠʡ ʤʦʥʽʪʦʨ; ʢʣʘʚʽʘʪʫʨʫ; ʤʠʰʫ; ʧʨʠʥʪʝʨ.  

ʇʝʨʝʜʘʯʘ ʦʙʝʨʪʦʚʦʛʦ ʤʦʤʝʥʪʫ ʚʽʜ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʜʦ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʟ 

ʨʝʜʫʢʪʦʨʦʤ ï ʢʣʠʥʦʧʘʩʦʚʘ, ʧʝʨʝʜʘʯʘ ʦʙʝʨʪʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʚʽʜ ʛʝʥʝʨʘʪʦʨʘ 

ʯʝʨʝʟ ʝʣʘʩʪʠʯʥʫ ʤʫʬʪʫ ʜʦ ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ ï ʢʘʨʜʘʥʥʘ. ʋʩʪʘʥʦʚʢʘ 
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ʧʨʠʚʽʜʥʦʛʦ ʰʢʽʚʘ ʥʘ ʢʦʣʽʩʥʫ ʚʽʩʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ ʚʨʫʯʥʫ. ʉʭʝʤʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʪʝʥʜʦʤ ʤʘʨʢʠ ɺʀʈ-1500 ʚʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ ɼ.2 

ʜʦʜʘʪʢʫ ɼ. 

ʉʪʝʥʜ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʟʘʛʘʣʴʥʦʾ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʧʝʨʝʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʽʟ 

ʥʘʧʨʫʛʦʶ 380 ɺ ʽ ʯʘʩʪʦʪʦʶ 50 ɻʮ. ʉʪʝʥʜ ʟʘʙʝʟʧʝʯʫʻ ʫʤʦʚʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ 

ʚʠʨʦʙʫ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʮʽʣʽʩʥʦʾ ʩʠʩʪʝʤʠ 

çʩʪʝʥʜ ï ʢʦʣʽʩʥʘ ʧʘʨʘ ʟ ʨʝʜʫʢʪʦʨʦʤè ʽ ʙʝʟ ʥʝʾ; ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʟ 

ʨʝʜʫʢʪʦʨʦʤ ʥʘ ʦʩʽ.  

ʉʪʝʥʜ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶ ʥʘʩʪʫʧʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʙʫ 

(ʢʦʣʽʩʥʘ ʧʘʨʘ ʟ ʨʝʜʫʢʪʦʨʦʤ) ʱʦ ʚʠʧʨʦʙʫʻʪʴʩʷ: ʪʝʤʧʝʨʘʪʫʨʫ ʫ ʢʘʨʪʝʨʽ ʨʝʜʫʢʪʦʨʘ 

(ʧʽʜʰʠʧʥʠʢʠ ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʘʣʫ); ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʽʚʫ ʭʚʦʩʪʦʚʦʾ ʯʘʩʪʠʥʠ 

ʨʝʜʫʢʪʦʨʘ (ʧʽʜʰʠʧʥʠʢʠ ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ); ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ; ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ. 

ʅʦʨʤʦʚʘʥʽ ʪʦʯʥʦʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʥʜʫ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.9. 

 

ʊʘʙʣʠʮʷ 2.9  

ʅʦʨʤʦʚʘʥʽ ʪʦʯʥʦʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʥʜʫ ʤʘʨʢʠ ɺʀʈ-1500 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʥʦʨʤʦʚʘʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʅʦʤʽʥʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ 

ʥʦʨʤʦʚʘʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ɼʦʧʫʩʪʠʤʽ ʚʽʜʭʠʣʝʥʥʷ 

ʥʦʨʤʦʚʘʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜ 

ʥʦʤʽʥʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʟ 

ʨʝʜʫʢʪʦʨʦʤ ʥʘ ʦʩʽ nʢʧ, ʦʙ/ʭʚ
 

0 é 900 Ñ 10 

ʇʦʪʫʞʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ ʨʝʜʫʢʪʦʨʫ 
ʢ

ʨʈ , ʢɺʪ 
26 é 40 ʥʝ ʙʽʣʴʰ 1% 

 

ɼʦʜʘʪʢʦʚʽ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʚʠʧʨʦʙʫʚʘʥʴ ʚʠʨʦʙʫ ʪʘ ʧʝʨʝʚʽʨʷʪ̒ʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʽʜ ʯʘʩ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ, ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.10. 
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ʊʘʙʣʠʮʷ 2.10  

ɼʦʜʘʪʢʦʚʽ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʩʪʝʥʜʽ ʤʘʨʢʠ ɺʀʈ-1500 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʥʦʨʤʦʚʘʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʄʘʢʩʠʤʘʣʴʥʘ ʤʝʞʘ 

ʥʦʨʤʦʚʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  

1 ʈʘʜʽʘʣʴʥʝ ʙʠʪʪʷ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʚʽʜʥʦʩʥʦ 

ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ Kʢʧ, ʤʤ  
ʥʝ ʙʽʣʴʰʝ 0,15 

2 ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ, Üʉ : 

ï ʢʘʨʪʝʨʫ ʨʝʜʫʢʪʦʨʘ, ʊʢʨ ; 

ï ʭʚʦʩʪʦʚʦʾ ʯʘʩʪʠʥʠ ʨʝʜʫʢʪʦʨʘ, ʊʭʚ. 

ʥʝ ʙʽʣʴʰʝ 70 

 

ʉʪʝʥʜ ʧʦʚʠʥʝʥ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʩʪʘʮʽʦʥʘʨʥʦ ʚ ʦʢʨʝʤʦʤʫ ʧʨʠʤʽʱʝʥʥʽ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʥʠʭ ʜʝʧʦ. ʉʪʝʥʜʫ ʧʨʠʩʚʦʻʥʦ ʫʤʦʚʥʝ ʥʘʡʤʝʥʫʚʘʥʥʷ  

ɺʀʈ-1500 ʽ ʽʥʜʝʢʩ 137.1500.00.000 ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ. ɺʠʨʽʙ ʧʦʚʠʥʝʥ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚʘʭ: 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ 15 ʜʦ 45 ʦʉ; ʚʽʙʨʘʮʽ ̫ʧʽʜʣʦʛʠ, ʟ 

ʘʤʧʣʽʪʫʜʦʶ ʜʦ 0,1 ʤʤ ʚʽʜ 5 ʜʦ 25 ɻʮ; ʥʘʧʨʫʛʘ ʞʠʚʣʷʯʦʾ ʝʣʝʢʪʨʦʤʝʨʝʞʽ 380 ɺ; 

ʯʘʩʪʦʪʘ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ 50 Ñ 1 ɻʮ; ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ 

40é80 %; ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ 630é800 ʤʤ.ʨʪ.ʩʪ. ʋʩʪʘʥʦʚʢʘ ʚʠʧʨʦʙʦʚʫʚʘʥʠʭ 

ʨʝʜʫʢʪʦʨʽʚ ʥʘ ʩʪʝʥʜ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ ʚʨʫʯʥʫ. 

ʄʘʪʝʨʽʘʣ ʫʱʽʣʴʥʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʙʣʦʢʫ ʽʟ ʟʘʩʦʙʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, ʷʢʠʡ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʚʠʧʨʦʙʫʚʘʥʦʤʫ ʥʘ ʩʪʝʥʜʽ  

ɺʀʈ-1500 ʨʝʜʫʢʪʦʨʘ ʽ ʤʦʞʝ ʢʦʥʪʘʢʪʫʚʘʪʠ ʟ ʤʦʞʣʠʚʠʤʠ ʚʠʪʦʢʘʤʠ ʤʘʩʣʘ ʟ 

ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʚ ʧʨʦʮʝʩʽ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʻ ʤʘʩʣʦʩʪʽʡʢʠʤ. 

ʉʪʝʥʜ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʫ ʽ 

ʢʝʨʫʶʯʫ ʩʠʩʪʝʤʫ, ʟʜʘʪʥʫ ʧʨʘʮʶʚʘʪʠ ʚ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʤʫ ʽ ʨʫʯʥʦʤʫ ʨʝʞʠʤʘʭ. 

ʈʫʯʥʠʡ ʨʝʞʠʤ ʻ ʨʝʟʝʨʚʥʠʤ ʚʘʨʽʘʥʪʦʤ ʨʦʙʦʪʠ ʩʪʝʥʜʫ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ 

ʚʠʧʘʜʢʘʭ: ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʾ ʚʽʜʤʦʚʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʝʣʝʢʪʨʦʥʥʠʭ ʙʣʦʢʽʚ 

ʢʝʨʫʚʘʥʥʷ ʘʙʦ ʢʦʤʧ'ʶʪʝʨʘ ʦʧʝʨʘʪʦʨʘ, ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʯʠ ʚʠʤʠʢʘʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʝʨʩʦʥʘʣʦʤ ʚ ʷʢʦʩʪʽ 
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ʨʝʟʝʨʚʥʦʛʦ ʩʧʦʩʦʙʫ ʜʦ ʤʦʤʝʥʪʫ ʫʩʫʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʝʨʚʽʩʥʦʶ ʩʣʫʞʙʦʶ; 

ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʨʝʤʦʥʪʫ ʪʘ ʧʝʨʝʚʽʨʢʠ ʜʦʜʘʪʢʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʜʫʢʪʦʨʽʚ, ʷʢʽ 

ʥʝ ʧʝʨʝʜʙʘʯʝʥʽ ʚ ʜʽʶʯʽʡ ʽʥʩʪʨʫʢʮʽʾ [30]. 

ʇʨʠ ʨʦʙʦʪʽ ʚ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʦʧʝʨʘʪʦʨ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟ 

ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʽ ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ: ʧʣʘʚʥʦ 

ʟʤʽʥʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʩʪʨʫʤʫ, ʷʢʠʡ ʞʠʚʠʪʴ ʝʣʝʢʪʨʦʧʨʠʚʦʜ, ʟʘ ʨʘʭʫʥʦʢ 

ʯʦʛʦ ʟʤʽʥʶʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ; ʟʤʽʥʶʚʘʪʠ ʥʘʧʨʷʤʦʢ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʥʘ ʧʨʦʪʠʣʝʞʥʠʡ; ʟʤʽʥʶʚʘʪʠ ʚʝʣʠʯʠʥʫ ʩʪʨʫʤʫ 

ʟʙʫʜʞʝʥʥʷ ʛʝʥʝʨʘʪʦʨʘ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʟʤʽʥʶʻʪʴʩʷ ʡʦʛʦ ʧʦʪʫʞʥʽʩʪʴ ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ. 

ʈʝʞʠʤ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʘ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʦʙôʻʤʫ ʨʝʤʦʥʪʫ ʙʝʟ ʟʘʤʽʥʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʱʦ ʚʢʘʟʘʥʽ ʚ 

ʪʘʙʣʠʮ ̔1.7. ʈʝʞʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʘ ʧʽʩʣʷ ʜʨʫʛʦʛʦ ʨʝʤʦʥʪʫ ʽʟ ʟʘʤʽʥʦʶ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʱʦ ʚʢʘʟʘʥʽ ʚ 

ʪʘʙʣʠʮʽ 1.6. 

ʐʫʤ ʚʽʜ ʨʦʙʦʪʠ ʨʝʜʫʢʪʦʨʘ ʚʠʟʥʘʯʘʻ ʦʧʝʨʘʪʦʨ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤ ʤʝʪʦʜʦʤ. 

ʉʪʝʥʜ ʟʜʘʪʥʠʡ ʧʨʘʮʶʚʘʪʠ ʫ ʨʝʞʠʤ ̔ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ çʦʥ-ʣʘʡʥè. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʘ ʧʨʦʪʦʢʦʣʠ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʥʪʝʨʘ ʨʦʟʜʨʫʢʦʚʫʶʪʴʩʷ ʥʘ ʧʘʧʝʨʽ [126]. 

ʊʝʭʥʽʯʥʽ ʪʘ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʤʘʨʢʠ 

ɺʀʈ-1500 ʚʢʘʟʘʥʽ ʚ ʪʘʙʣʠʮʽ ɾ.1 ʜʦʜʘʪʢʫ ɾ. ʉʪʝʥʜ ʧʜ̔ʣʷʛʘʻ ʧʝʨʚʠʥʥʽʡ ʪʘ 

ʧʝʨʽʦʜʠʯʥʽʡ ʘʪʝʩʪʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʾ ʚʠʨʦʙʥʠʢʦʤ ʧʨʦʛʨʘʤʠ ʪʘ 

ʤʝʪʦʜʠʢʠ. 

ɺʩʽ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʧʨʠʣʘʜʠ ʧʽʜʣʷʛʘʶʪʴ ʢʘʣʽʙʨʫʚʘʥʥʶ ʪʘ 

ʧʦʚʽʨʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʦʾ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʽʥʩʪʨʫʢʮʽʾ ʤʝʪʨʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ. 

ʈʦʟʛʣʷʥʫʪʠʡ ʩʪʝʥʜ ɺʀʈ-1500 ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ 

ʛʝʥʝʨʘʪʦʨʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʤʘʻ 

ʚʠʩʦʢʽ ʪʝʭʥʽʯʥʽ ʽ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʦʙʣʘʜʥʘʥʠʡ ʩʫʯʘʩʥʦʶ 

ʩʠʩʪʝʤʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʘ ʽ 
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ʢʝʨʫʶʯʘ ʩʠʩʪʝʤʘ ʟʜʘʪʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ 

ʢʦʥʪʨʦʣʶ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ. ʉʪʝʥʜ ʟʜʘʪʥʠʡ ʧʨʘʮʶʚʘʪʠ ʚ 

ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ ʚʧʣʠʚ ʧʨʘʮʶʶʯʦʛʦ 

ʧʝʨʩʦʥʘʣʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʨʫʯʥʦʤʫ (ʨʝʟʝʨʚʥʦʤʫ) ʨʝʞʠʤʽ. ɺ 

ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʜʚʠʛʫʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʇʏɺ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʪʦʯʥʦʛʦ ʧʽʜʪʨʠʤʘʥʥʷ ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ; ʧʣʘʚʥʦ 

ʟʤʽʥʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ. ʈʝʞʠʤ ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ çʦʥ-ʣʘʡʥè ʜʘʻ ʟʤʦʛʫ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʚʠʨʦʙʥʠʢʦʤ ʧʨʠ ʧʦʷʚʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʪʝʥʜʫ 

[126]. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʜʨʫʢʫʚʘʪʠ 

ʧʨʦʪʦʢʦʣʠ ʟ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ 

ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʨʦʚʝʜʝʥʠʭ 

ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ.  

 

2.4 ʇʨʦʙʣʝʤʠ ʘʪʝʩʪʘʮʽʾ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ, ʱʦ ʢʝʨʫʻʪʴʩʷ ʧʨʠʚʦʜʦʤ ʯʘʩʪʦʪʥʠʤ ʚʝʢʪʦʨʥʠʤ 

 

ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʠ ʽ ʤʝʪʦʜʠʢʠ 

ʧʝʨʚʠʥʥʦʾ ʪʘ ʧʝʨʽʦʜʠʯʥʦʾ ʘʪʝʩʪʘʮʽʾ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʟ ʇʏɺ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʽʚ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʫʩʫʥʫʪʠ ʥʝʜʦʣʽʢʠ ʚ ʨʦʟʛʣʷʥʫʪʽʡ ʫ ʧʽʜʨʦʟʜʽʣʽ 2.2 ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽʡ 

ʩʠʩʪʝʤʽ. 

ʉʪʝʥʜ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦ ʾʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ï ʮʝ 

ʩʧʝʮʽʘʣʴʥʝ ʥʝʩʪʘʥʜʘʨʪʠʟʦʚʘʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʝ ʽ ʚʠʛʦʪʦʚʣʝʥʝ ʜʣʷ 

ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʝʨʝʚʽʨʢʦʶ, ʥʘʣʘʛʦʜʞʝʥʥʷʤ ʪʘ ʚʠʧʨʦʙʫʚʘʥʴ 

ʨʝʜʫʢʪʦʨʽʚ ʟ ʧʨʠʚʦʜʦʤ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʪʠʧʫ ʄɸɹ ɯɯ  

(EUK-160-1ʄ/28), ɺɹɸ-32/2 (WBA-32/2), ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʜʫʢʪʦʨʥʦ-

ʢʘʨʜʘʥʥʦʛʦ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʪʘ ʢʦʥʪʨʦʣʶ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʉʪʝʥʜ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʟʘʩʦʙʽʚ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʝʤʦʥʪʥʠʭ ʜʝʧʦ. ɿʛʽʜʥʦ ʩʪʘʪʪʽ 17 [12] ʟʘʩʦʙʠ 
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ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʩʪʝʥʜʘ ʻ ʟʘʢʦʥʦʜʘʚʯʦ ʨʝʛʫʣʴʦʚʘʥʠʤ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʦʤʫ ʧʽʜʣʷʛʘʶʪʴ ʧʝʨʽʦʜʠʯʥʽʡ ʧʦʚʽʨʮʽ ʪʘ ʧʦʚʽʨʮʽ ʧʽʩʣʷ ʨʝʤʦʥʪʫ. 

ʉʪʝʥʜ ʧʽʜʣʷʛʘʻ ʘʪʝʩʪʘʮʽʾ ʟʛʽʜʥʦ [124].  

ʅʘ ʝʪʘʧʽ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʪʝʥʜʫ ɺʀʈ-1500 ʩʪʘʣʘ ʦʯʝʚʠʜʥʦʶ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʠ ʪʘ ʤʝʪʦʜʠʢʠ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ, ʝʣʝʢʪʨʦʧʨʠʚʦʜ 

ʷʢʦʛʦ ʢʝʨʫʻʪʴʩʷ ʇʏɺ, ʦʩʢʽʣʴʢʠ ʚʠʥʠʢʣʠ ʪʘʢʽ ʧʨʦʙʣʝʤʠ.  

ʇʨʠ ʟʘʚʜʘʥʥʽ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʝʥʜʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʇʏɺ ʚʠʥʠʢʣʘ 

ʧʝʨʰʘ ʧʨʦʙʣʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʚʠʭʽʜʥʦʤʫ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ. ɺ 

ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʪʨʽʙʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʘʜʘʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʝʜʫʢʪʦʨʘ ʟʛʽʜʥʦ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ.  

ɽʣʝʢʪʨʠʯʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠ ʥʝʟʤʽʥʥʽʡ ʫ ʯʘʩʽ ʯʘʩʪʦʪʽ ʩʪʨʫʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʤʥʦʞʝʥʥʷʤ ʥʘʧʨʫʛʠ ʥʘ ʢʣʝʤʘʭ ʝʣʝʢʪʨʠʯʥʦʾ ʤʘʰʠʥʠ U ʥʘ ʩʠʣʫ ʩʪʨʫʤʫ I, ʱʦ 

ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ [127]: 

cos ,ʝʣʈ U I j= Ö Ö  2.1 

ʜʝ ɯ ï ʜʽʶʯʝ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ, ɸ; U ï ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ, ɺ; ű ï ʟʩʫʚ ʬʘʟ. 

ʐʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 
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2.2 

ʜʝ S ï ʢʦʚʟʘʥʥʷ; n1 ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʩʪʘʪʦʨʘ, ʦʙ/ʭʚ;  

f ï ʯʘʩʪʦʪʘ ʩʪʨʫʤʫ, ɻʮ; p ï ʯʠʩʣʦ ʧʘʨ ʤʘʛʥʽʪʥʠʭ ʧʦʣʶʩʽʚ ʜʚʠʛʫʥʘ. 

ɿ ʬʦʨʤʫʣʠ 2.2 ʚʠʪʽʢʘʻ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʤʦʞʥʘ 

ʨʝʛʫʣʶʚʘʪʠ ʟʤʽʥʦʶ ʯʠʩʣʘ ʧʘʨ ʧʦʣʶʩʽʚ ʨ, ʯʘʩʪʦʪʠ f1 ʩʪʨʫʤʫ ʞʠʚʣʷʯʦʾ ʤʝʨʝʞʽ ʘʙʦ 

ʢʦʚʟʘʥʥʷ S.  

ʇʨʠ ʩʧʦʩʦʙʽ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʯʘʩʪʦʪʫ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʱʦ 

ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʜʚʠʛʫʥʘ, ʟʤʽʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ, ̫ ʢʠʡ ʟʤʽʥʶʻ ʩʪʘʥ ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʚ ʧʨʦʤʽʞʦʢ 

ʯʘʩʫ ʚʽʜ 0,2 ʜʦ 0,3 ʩʝʢʫʥʜʠ. ʎʝ ʜʘʻ ʟʤʦʛʫ, ʚʞʝ ʧʦʯʠʥʘʶʯʠ ʟ ʥʫʣʴʦʚʦʾ ʰʚʠʜʢʦʩʪʽ, 

ʦʧʝʨʘʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ ʤʦʤʝʥʪʦʤ ʜʚʠʛʫʥʘ, ʱʦ ʦʙʝʨʪʘʻ. ɺʝʢʪʦʨʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ ʟʘʙʝʟʧʝʯʫʻ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʪʚʦʨʶʚʘʯ 

ʯʘʩʪʦʪʠ ʧʝʨʝʜʘʻ ʝʣʝʢʪʨʦʜʚʠʛʫʥʫ ʨʽʚʥʦ ʩʪʽʣʴʢʠ ʧʦʪʫʞʥʦʩʪʽ, ʩʢʽʣʴʢʠ ʥʝʦʙʭʽʜʥʦ 
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ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽʟ ʟʘʜʘʥʦʶ ʰʚʠʜʢʽʩʪʶ [128]. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ ʚʝʢʪʦʨʥʦʛʦ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʝʛʫʣʶʚʘʥʥʷ 

ʚʠʭʽʜʥʠʭ ʢʦʦʨʜʠʥʘʪ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ 

ʽ ʰʚʠʜʢʦʜʽʻʶ [129]. 

ɺʠʭʦʜʷʯʠ ʟ ʚʣʘʩʪʠʚʦʩʪ ̔ ʇʏɺ-3 ʘʚʪʦʤʘʪʠʯʥʦ ʘʜʘʧʪʫʚʘʪʠ ʥʘʧʨʫʛʫ ʜʦ 

ʤʽʥʣʠʚʦʩʪʽ ʩʪʨʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʠʷʚʠʣʘʩʴ ʥʝʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʪʠ 

ʜʽʁʯʫ ʤʝʪʦʜʠʢʫ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ ʟ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ, ʽʟ-ʟʘ 

ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ ʟʤʽʥʠ ʯʘʩʪʦʪʥʠʤ ʚʝʢʪʦʨʥʠʤ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ 

ʪʘ ʩʠʣʠ ʩʪʨʫʤʫ. ʉʘʤʝ ʪʦʤʫ ʚʠʤʽʨʠ ʣʽʥʽʡʥʦʾ (ʬʘʟʥʦʾ) ʥʘʧʨʫʛʠ ʽ ʩʪʨʫʤʫ, ʟʨʦʙʣʝʥʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ɿɺʊ, ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʟʘ ʬʦʨʤʫʣʦʶ 2.1, ʙʦ ʧʦʭʠʙʢʘ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʜʦ 42 % [130]. 

ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʟʘ ʣʽʥʽʡʥʠʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ ʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ɹʘʭʤʘʯ [131, 132, 133], ʷʢʽ 

ʟʨʦʙʣʝʥʽ ʫ ʪʨʘʚʥʽ 2015 ʨʦʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.11. 

 

ʊʘʙʣʠʮʷ 2.11 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽ ʩʪʝʥʜʫ 

ʤʘʨʢʠ ɺʀʈ-1500 

ʇʦʢʘʟʠ 

ʧʦʪʫʞʥʦʩʪ

ʽ ʥʘ ʃʇʆ 

ʇʏɺ, ʢɺʪ 

ʌɸɿɸ ˉ 1 ʌʘʟʘ ˉ 2 ʌɸɿɸ ˉ 3 

ʅʘʧʨʫʛʘ 

U1, ɺ 

ʉʠʣʘ 

ʩʪʨʫʤʫ 

I1, ɸ 

ʇʦʪʫʞ

ʥʽʩʪʴ 

1ʘ

ʩʪP , 

ʢɺʪ 

ʅʘʧʨʫʛʘ 

U2, ɺ 

ʉʠʣʘ 

ʩʪʨʫʤʫ 

I2, ɸ 

ʇʦʪʫʞ

ʥʽʩʪʴ 

2ʘ

ʩʪP , 

ʢɺʪ 

ʅʘʧʨʫʛʘ 

U3, ɺ 

ʉʠʣʘ 

ʩʪʨʫʤʫ 

I3, ɸ 

ʇʦʪʫʞ

ʥʽʩʪʴ 

3ʘ

ʩʪP , 

ʢɺʪ 

0 150 0,7 0,15 151 0,6 0,14 151 0,6 0,14 

16,9 151 47,8 11 150,5 48,3 11,1 151 48,0 11 

36,2 150 98,8 22,58 150 98,1 22,43 150 97,4 22,23 

44,7 150 113 26 150 114 26 150 113 25,8 

 

ʈʦʟʨʘʭʫʥʦʢ ʚʽʜʥʦʩʥʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʩʪʝʥʜʽ  

ɺʀʈ-1500 ʚʢʘʟʘʥʠʡ ʚ ʪʘʙʣʠʮʽ 2.12. 
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ʊʘʙʣʠʮʷ 2.12 

ʈʦʟʨʘʭʫʥʦʢ ʚʽʜʥʦʩʥʦʾ ʧʦʭʠʙʢʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ ʧʦʪʫʞʥʦʩʪʽ ʥʘ 

ʩʪʝʥʜʽ ʤʘʨʢʠ ɺʀʈ-1500 

ʇʦʢʘʟʠ ʧʦʪʫʞʥʦʩʪʽ 

ʥʘ ʃʇʆ ʇʏɺ, ʢɺʪ 

ʇʦʪʫʞʥʽʩʪʴ1ʘ

ʩʪP , ʢɺʪ 
ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ  

ʚʠʤʽʨʶʚʘʥʴ, % 

ʬʘʟʘ ˉ 1 ʬʘʟʘ ˉ 2 ʬʘʟʘ ˉ 3 ʬʘʟʘ ˉ 1 ʬʘʟʘ ˉ 2 ʬʘʟʘ ˉ 3 

0 0,15 0,14 0,14    

16,9 11 11,1 11 35 35 35 

36,2 22,58 22,43 22,23 38 38 38 

44,7 26 26 25,8 42 42 42 

 

ɿ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʧʦʭʠʙʢʠ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦʭʠʙʢʘ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʥʝ ʧʨʠʧʫʩʪʠʤʦ 

ʜʣʷ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ. ɯʩʥʫʶʯʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʧʨʠ ʘʪʝʩʪʘʮʽʾ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʪʘ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʥʦʚ̔ʡ 

ʧʨʦʮʝʜʫʨʽ ʨʦʟʨʘʭʫʥʢʫ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʜʫʢʪʦʨʘ.  

ʅʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʷʚʣʝʥʦ ʜʨʫʛʫ ʧʨʦʙʣʝʤʫ ʟʘʣʝʞʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʷʢʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʢʦʣʽʩʥʦʾ 

ʧʘʨʠ ʚʽʜ ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʙʦʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ ʟʘʩʪʦʩʦʚʘʥʠʭ ʜʣʷ ʮʴʦʛʦ ɿɺʊ. 

ɿʛʽʜʥʦ ʽʥʩʪʨʫʢʮʽʾ, ʽʥʜʠʢʘʪʦʨʦʤ ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʪʠʧʫ ʧʨʦʚʦʜʷʪʴ ʧʝʨʝʚʽʨʢʫ ʫ ʜʚʦʭ 

ʪʦʯʢʘʭ ï ʥʘ ʬʣʘʥʮʷʭ ʢʦʨʧʫʩʽʚ ʨʦʣʠʢʦʚʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʨʝʜʫʢʪʦʨʘ. ɼʣʷ 

ʚʠʤʽʨʶʚʘʥʴ ʪʨʝʙʘ, ʱʦʙ ʢʦʣʽʩʥʘ ʧʘʨʘ ʚʽʣʴʥʦ ʦʙʝʨʪʘʣʘʩʴ ʫ ʧʽʜʰʠʧʥʠʢʘʭ 

ʨʝʜʫʢʪʦʨʘ. ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʷʭ ʙʠʪʪʷ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʰʪʘʪʠʚ ʽʥʜʠʢʘʪʦʨʽʚ 

ʫʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʥʝʨʫʭʦʤʦʤʫ ʩʪʦʣʽ ʩʪʝʥʜʫ, ʨʦʟʤʽʱʝʥʦʛʦ ʧʽʜ ʨʝʜʫʢʪʦʨʦʤ, ʘ 

ʥʘʢʦʥʝʯʥʠʢ ʽʥʜʠʢʘʪʦʨʘ ʧʽʜʚʦʜʷʪʴ ʜʦ ʫʧʦʨʫ ʢ ʬʣʘʥʮʷʤ ʢʦʨʧʫʩʽʚ ʧʽʜʰʠʧʥʠʢʽʚ ʽʟ 

ʥʘʪʷʛʦʤ ʚʽʜ 0,4 ʤʤ ʜʦ 0,6 ʤʤ, ʧʽʩʣʷ ʯʦʛʦ ʢʦʣʽʩʥʫ ʧʘʨʫ ʚʨʫʯʥʫ ʧʦʚʽʣʴʥʦ 

ʦʙʝʨʪʘʶʪʴ ʥʘ ʧʦʚʥʠʡ ʦʙʝʨʪ. ɼʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʦʧʫʩʢʘʶʪʴʩʷ ʨʝʜʫʢʪʦʨʠ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʘʢʠʤ ʪʝʭʥʽʯʥʠʤ ʫʤʦʚʘʤ: ʙʠʪʪʷ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʚʽʜʥʦʩʥʦ ʦʩʽ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ 0,15 ʤʤ [30]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ 

ʩʫʙôʻʢʪʠʚʥʠʤ, ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʦʩʚʽʜʽ ʦʩʽʙ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʧʨʦ 
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ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʝʜʫʢʪʦʨʘ ʪʝʭʥʽʯʥʠʤ ʫʤʦʚʘʤ ʜʦʧʫʩʢʫ ʜʦ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʧʦʪʨʝʙʫʻ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ.  

ʅʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʝʥʜʫ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʪʨʝʪʷ ʧʨʦʙʣʝʤʘ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ 

ʥʠʟʴʢʽʡ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. ʇʨʠʯʠʥʦʶ ʻ 

ʜʦʚʛʦʪʨʠʚʘʣʽʩʪʴ ʚʠʧʨʦʙʫʚʘʥʴ, ʫ ʟʚôʷʟʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʩʥʫʶʯʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʤʝʪʦʜʫ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʨʝʜʫʢʪʦʨʽʚ, ʷʢʘ ʙʫʣʘ ʚʢʘʟʘʥʘ ʚ ʧʽʜʨʦʟʜʽʣʽ 1.4.1, 

ʟʘʚʜʷʢʠ ʽʥʝʨʮʽʡʥʦʩʪʽ ʚʠʟʥʘʯʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ï ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʤʘʩʪʠʣʘ ʚ 

ʢʘʨʪʝʨʽ ʨʝʜʫʢʪʦʨʘ. ʈʦʟʨʦʙʥʠʢʘʤʠ ʚʢʘʟʘʥʦʛʦ ʚ ʧʽʜʨʦʟʜʽʣʽ 1.3.1 ʩʪʝʥʜʘ ʤʘʨʢʠ ʉʀʈ 

ʊʆɺ çʆʤʽʥʚʝʩʪè (ʤ. ʆʤʩʴʢ, ʈʦʩʽʷ) [52] ʧʝʨʝʜʙʘʯʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʛʨʘʬʽʯʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʩʪʝʥʜʫ ʫ ʚʠʛʣʷʜʽ 

ʬʫʥʢʮʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ ʯʘʩʫ, ʘʣʝ ʷʢ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʤʦʞʣʠʚʽʩʪʴ. ɼʦ 

ʮʴʦʛʦ ʯʘʩʫ ʧʨʦʙʣʝʤʘ ʽʥʝʨʮʽʡʥʦʩʪʽ ʪʝʧʣʦʚʦʛʦ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʠʢʠ ʨʝʜʫʢʪʦʨʽʚ 

ʜʦʩʠʪʴ ʥʝ ʚʠʨʽʰʝʥʘ.  

 

ɺʠʩʥʦʚʦʢ ʧʦ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʫ 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʚʽʜʦʤʯʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ çʋʢʨʘʾʥʩʴʢʦʾ 

ʟʘʣʽʟʥʠʮʽè ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʽ ʨʝʜʫʢʪʦʨʠ ʧʨʠʚʦʜʽʚ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ 

ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʩʫʮʽʣʴʥʦ ʤʝʪʘʣʝʚʠʭ ʚʘʛʦʥʽʚ, ʱʦ 

ʢʫʨʩʫʶʪʴ ʫ ʧʦʾʟʜʘʭ ʟʽ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʥʝ ʙʽʣʴʰʝ 160 ʢʤ/ʛʦʜ, ʧʽʩʣʷ ʜʝʧʦʚʩʴʢʦʛʦ 

ʘʙʦ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʧʽʜʣʷʛʘʶʪʴ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ 

ʧʨʦʚʝʜʝʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʂʦʥʩʪʨʫʢʮʽʾ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʚʘʛʦʥʥʠʭ ʜʝʧʦ ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè 

ʇɸʊ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè, ʥʝʘʚʪʦʤʘʪʠʟʦʚʘʥʽ, ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʩʪʘʨʽʣʽ ɿɺʊ. ʇʽʜʪʨʠʤʢʘ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ 

ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʦʛʦ ʨʝʤʦʥʪʫ ʤʘʶʪʴ ʩʫʪʪʻʚʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʣʶʜʩʴʢʦʛʦ 

ʬʘʢʪʦʨʫ. ʅʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʜʫʢʪʦʨʘ ʧʨʦʪʷʛʦʤ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʝʜʫʢʪʦʨʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʘʢʽ ʩʪʝʥʜʠ ʧʦʪʨʝʙʫʶʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʷʢʦʩʪʽ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 
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ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʩʥʫʶʯʫ ʤʝʪʦʜʠʢʫ ʘʪʝʩʪʘʮʽʾ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ ʜʣʷ 

ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʽʚ ʛʝʥʝʨʘʪʦʨʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 

ʜʽʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʋʢʨʘʾʥʩʴʢʦʾ ʟʘʣʽʟʥʠʮʽ, ʪʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʨʫʯʥʦʛʦ ʨʝʞʠʤʫ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ. ɺʩʪʘʥʦʚʣʝʥʦ ʩʫʪʪʻʚʠʡ ʥʝʜʦʣʽʢ ï ʧʽʜ 

ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʥʝʤʦʞʣʠʚʦ ʟ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʚʠʪʨʠʤʫʚʘʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʘ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʝʥʜ ɺʀʈ-1500 ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ 

ʛʝʥʝʨʘʪʦʨʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʷʢʠʡ 

ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ɹʘʭʤʘʯ, ʤʘʻ ʚʠʩʦʢʽ ʪʝʭʥʽʯʥʽ ʽ ʤʝʪʨʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʦʙʣʘʜʥʘʥʠʡ ʩʫʯʘʩʥʦʶ ʩʠʩʪʝʤʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʤʦʨʘʣʴʥʦ ʪʘ ʪʝʭʥʽʯʥʦ ʟʘʩʪʘʨʽʣʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʩʪʝʥʜʽʚ çʆʜʝʩʴʢʦ ʾʟʘʣʽʟʥʠʮʽè. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʘ ʽ ʢʝʨʫʶʯʘ ʩʠʩʪʝʤʘ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʢʦʥʪʨʦʣʶ ʚʠʢʦʥʘʥʥʷ 

ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ.  

ɺʠʷʚʣʝʥʦ, ʱʦ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʚʠʭʽʜʥʦʤʫ ʚʘʣʫ 

ʨʝʜʫʢʪʦʨʘ ʟʘ ʽʩʥʫʶʯʦʶ ʤʝʪʦʜʠʢʦʶ, ʧʦʭʠʙʢʘ ʩʷʛʘʻ 42 %. ɼʦʧʫʩʢ ʨʝʜʫʢʪʦʨʘ ʜʦ 

ʚʠʧʨʦʙʫʚʘʥʴ ʧʦ ʢʨʠʪʝʨʽʶ ʙʠʪʪʷ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʩʫʙôʻʢʪʠʚʥʠʤ ʚʠʩʥʦʚʢʦʤ ʦʩʽʙ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʧʨʦ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʝʜʫʢʪʦʨʘ ʪʝʭʥʽʯʥʠʤ ʫʤʦʚʘʤ. ɺʽʜʩʫʪʥʷ ʤʝʪʦʜʠʢʘ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʚʽʜʥʦʩʥʦ 

ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ ʥʝʦʙʭʽʜʥʦ ʙʘʛʘʪʦ ɿɺʊ, ʱʦ 

ʟʥʠʞʫʻ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʽ ʚʠʤʘʛʘʻ ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ ʥʘ ʾʭ ʟʘʢʫʧʽʚʣʶ ʪʘ 

ʧʦʚʽʨʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʦʾ ʤʝʪʦʜʠʢʠ ʜʣʷ 

ʘʪʝʩʪʘʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʟ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ, ʱʦ 

ʢʝʨʫʻʪʴʩʷ ʇʏɺ. ʊʦʤʫ, ʚʠʭʦʜʷʯʠ ʟ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʝʥʜʫ  

ɺʀʈ-1500, ʩʪʘʻ ʧʝʨʰʦʯʝʨʛʦʚʝ ʟʘʚʜʘʥʥʷ ï ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ ʤʝʪʦʜʠʢʠ ʘʪʝʩʪʘʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʩʪʝʥʜʫ. 
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ɺʠʷʚʣʝʥʦ, ʱʦ ʫʩʽ ʚʠʧʨʦʙʫʚʘʣʴʥʽ ʩʪʝʥʜʠ, ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʶ ʾʭ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʧʦʪʨʝʙʫʶʪʴ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ, ʫ 

ʟʚôʷʟʢʫ ʟ ̔ʥʝʨʪʥʽʩʪʶ ʚʠʟʥʘʯʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʪʝʧʣʦʚʦʛʦ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʠʢʠ 

ʨʝʜʫʢʪʦʨʽʚ ï ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʤʘʩʪʠʣʘ ʚ ʢʘʨʪʝʨʽ ʨʝʜʫʢʪʦʨʘ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʜʘʪʥʦʩʪʽ ʨʝʜʫʢʪʦʨʘ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʚʘʛʦʥ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʦʜʠʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʚʽ ʘʙʦ ʪʨʠ ʛʦʜʠʥʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʧʨʦʚʝʜʝʥʦʛʦ 

ʨʝʤʦʥʪʫ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʜʦ 90 ʢɺʪ ʥʘ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʦʜʥʦʛʦ ʨʝʜʫʢʪʦʨʘ). ʊʦʤʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʨʽʰʝʥʥʽ ʧʦʩʪʘʚʣʝʥʦʾ 

ʟʘʜʘʯʽ ʚ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʤʝʪʦʜʫ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʜʦ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚ 

ʚʘʛʦʥʥʠʭ ʜʝʧʦ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʝʣʝʢʪʨʦʥʥʦʾ ʙʘʟʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʢʽʣʴʢʽʩʪʴ, ʪʠʧ ʪʘ 

ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʚʽʜʤʦʚ ʨʝʜʫʢʪʦʨʽʚ ʧʽʩʣʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ ʟʘʜʘʯʽ ʰʣʷʭʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʙʦ 

ʽʤʽʪʘʮʽʡʥʦ ï ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚʠʧʨʦʙʫʚʘʥʴ. ɺʨʘʭʦʚʫʶʯʠ 

ʚʠʱʝʩʢʘʟʘʥʝ, ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ 

ʻ ʧʨʦʚʝʜʝʥʥʷ ʥʘʪʫʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʨʦʙʦʪʘʭ [126, 130, 131, 132, 

133]. 
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ʈʆɿɼɯʃ 3 

ʈʆɿʈʆɹʂɸ ʅʆɺʆɰ ʇʈʆɻʈɸʄʀ ʊɸ ʄɽʊʆɼʀʂʀ ɸʊɽʉʊɸʎɯɰ ʉʊɽʅɼʋ 

ʄɸʈʂʀ ɺʀʈ-1500 

 

3.1 ʈʦʟʨʦʙʢʘ ʥʦʚʦʾ ʧʨʦʛʨʘʤʠ ʪʘ ʤʝʪʦʜʠʢʠ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ ʤʘʨʢʠ 

ɺʀʈ-1500 

 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʜʦʣʽʢʽʚ ʤʝʪʦʜʠʢʠ ʘʪʝʩʪʘʮʽʾ, ʚʢʘʟʘʥʠʭ ʚ ʨʦʟʜʽʣʽ 2, ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʦʚʘʥʠʭ ʪʦʯʥʦʩʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʣʘʜʥʘʥʥʷ, ʾʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʜʘʪʥʦʩʪʽ 

ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦ ʇʨʦʛʨʘʤʫ ʪʘ ʤʝʪʦʜʠʢʫ ʘʪʝʩʪʘʮʽʾ  

(ʜʦʜʘʪʦʢ ʂ). ʇʄɸ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʩʪʝʥʜ ʤʘʨʢʠ ɺʀʈ-1500 ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʽʚ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ, ʤʘʨʦʢ ʄɸɹ II  

(ɽUʂ-160-1ʄ/28), ɺɹɸ 32/2 (WBA 32/2), ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʷʢʽ ʨʫʭʘʶʪʴʩʷ ʫ 

ʩʢʣʘʜʽ ʧʦʾʟʜʽʚ ʟʽ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʥʝ ʙʽʣʴʰʝ 160 ʢʤ/ʛʦʜ ʧʨʠ ʨʝʤʦʥʪʽ ʚʘʛʦʥʽʚ ʽ 

ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ [125, 132].  

ʇʄɸ ʩʢʣʘʜʝʥʘ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʤʦʛ [20, 124], ʽ ʚʩʪʘʥʦʚʣʶʻ ʟʤʽʩʪ ʪʘ ʤʝʪʦʜʠʢʫ 

ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ. ʇʄɸ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʧʝʨʚʠʥʥʫ, ʧʝʨʽʦʜʠʯʥʫ ʪʘ ʧʦʟʘʯʝʨʛʦʚʫ 

ʘʪʝʩʪʘʮʽʶ ʩʪʝʥʜʫ. ʇʨʠ ʧʝʨʚʠʥʥʽʡ ʘʪʝʩʪʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴ: ʤʦʞʣʠʚʽʩʪʴ ʩʪʝʥʜʫ 

ʚʽʜʪʚʦʨʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʟʘʜʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟ ʥʝʦʙʭʽʜʥʦʶ 

ʪʦʯʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʚʧʨʦʜʦʚʞ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʪʝʨʤʽʥʫ; ʜʽʡʩʥʽ ʟʥʘʯʝʥʥʷ 

ʥʦʨʤʦʚʘʥʠʭ ʪʦʯʥʦʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ; ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʨʝʞʠʤʽʚ; ʧʝʨʝʣʽʢ ʥʦʨʤʦʚʘʥʠʭ 

ʪʦʯʥʦʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʧʝʨʝʚʽʨʮʽ ʧʨʠ ʧʝʨʚʠʥʥʽʡ, ʧʝʨʽʦʜʠʯʥʽʡ 

ʪʘ ʧʦʟʘʯʝʨʛʦʚʠʡ ʘʪʝʩʪʘʮʽʾ; ʤʝʪʦʜʠ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʽʦʜʠʯʥʦʾ ʘʪʝʩʪʘʮʽʾ ʽ ʪʝʨʤʽʥʠ ʾʭ 

ʧʨʦʚʝʜʝʥʥʷ; ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʪʘ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʘʪʝʩʪʘʮʽʾ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʠ ʧʝʨʚʠʥʥʽʡ ʘʪʝʩʪʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ [124] ʘʣʝ ʥʝ ʨʽʜʰʝ 1 ʨʘʟʫ ʥʘ ʨʽʢ. ʇʦʟʘʯʝʨʛʦʚʘ ʘʪʝʩʪʘʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʫ 

ʚʠʧʘʜʢʘʭ ʨʝʤʦʥʪʫ, ʤʦʜʝʨʥʽʟʘʮʽʾ, ʧʝʨʝʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʽʥʰʠʭ ʧʨʠʯʠʥ, 

ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʥʜʫ. ɸʪʝʩʪʘʮʽʶ ʩʪʝʥʜʫ ʧʨʦʚʦʜʠʪʴ 
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ʢʦʤʽʩʽʷ ʫ ʩʢʣʘʜʽ: ʧʨʝʜʩʪʘʚʥʠʢ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ (ʘʙʦ ʧʨʝʜʩʪʘʚʥʠʢ 

ʟʘʤʦʚʥʠʢʘ ʪʘ ʚʠʨʦʙʥʠʢʘ); ʧʨʝʜʩʪʘʚʥʠʢ ʚʽʜʦʤʯʦʾ ʤʝʪʨʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʇɸʊ 

çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè ʘʙʦ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ. 

ʉʪʝʥʜ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʥʘ ʘʪʝʩʪʘʮʽʶ ʚ ʪʘʢʽʡ 

ʢʦʤʧʣʝʢʪʥʦʩʪʽ: 

- ʪʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ: ʟʘʪʚʝʨʜʞʝʥʝ ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʥʘ ʨʦʟʨʦʙʢʫ 

(ʪʽʣʴʢʠ ʥʘ ʧʝʨʚʠʥʥʫ ʘʪʝʩʪʘʮʽʶ); ʢʝʨʽʚʥʠʮʪʚʦ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʝʥʜʫ, ʟʛʽʜʥʦ [117]; 

ʧʘʩʧʦʨʪ ʥʘ ʩʪʝʥʜ ʟʛʽʜʥʦ [117]; ʢʨʝʩʣʝʥʥʷ ʥʘ ʩʪʝʥʜ (ʧʨʠ ʥʘʷʚʥʦʩʪʽ); 

- ʜʦʧʦʤʽʞʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʪʘ ɿɺʊ: ʜʠʥʘʤʦʤʝʪʨʠʯʥʠʡ ʢʣʶʯ ʄ-17, 

ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ 2,2 ʜʦ 12,0 ʅÖʤ, ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ  

Ñ 3,0 %; ʜʠʥʘʤʦʤʝʪʨʠʯʥʠʡ ʢʣʶʯ ʄ-86, ʄʊ-1-1500 ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ 

300 ʜʦ 500 ʅÖʤ, ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ Ñ 4 %; ʢʣʽʱʽ ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʤʦʜʝʣ ̔ ɺʄ 197, 4 ʜʽʘʧʘʟʦʥʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ 6 ʜʦ 1000 ɺ; 2 ʜʽʘʧʘʟʦʥʠ 

ʚʠʤʽʨʶʚʘʥʴ ʚʽʜ 200 ʜʦ 2000 ɸ; ʤʽʥʫʩ 50 ʜʦ 1000 Áʉ; 6 ʜʽʘʧʘʟʦʥʽʚ ʚʽʜ 600 ʆʤ ʜʦ 

40 ʄʆʤ; ʚʽʜ 0 ʜʦ 400 ɻʮ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʪʝʩʪʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʘʚʠʣ: ʙʝʟʧʝʢʠ ʪʘ 

ʚʠʨʦʙʥʠʯʦʾ ʩʘʥʽʪʘʨʽʾ ʟʛʽʜʥʦ ʟ [134 - 136]. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ 

ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ, ʨʦʙʦʯʘ ʟʦʥʘ ʩʪʝʥʜʫ ʤʘʻ ʙʫʪʠ ʟʘʭʠʱʝʥʘ, ʘ ʟʘʭʠʩʥʽ ʦʛʦʨʦʜʞʝʥʥʷ 

ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ ʟʘʢʨʠʪʽ ʽ ʟʘʬʽʢʩʦʚʘʥʽ ʪʨʠʤʘʯʘʤʠ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʤʢʘʭ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʪʝʩʪʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ: ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʚʢʽʣʣʷ ï ʚʽʜ  

ʤʽʥʫʩ 15 ʜʦ 45 ʦʉ; ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ 65 Ñ 15 %; ʥʘʧʨʫʛʘ ʤʝʨʝʞʽ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 380 ɺ; ʯʘʩʪʦʪʘ ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 50 ɻʮ. 

ʇʽʜ ʯʘʩ ʨʦʟʛʣʷʜʫ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʴ ʦʧʝʨʘʮʽʾ, 

ʟʘʟʥʘʯʝʥʥʽ ʫ ʪʘʙʣʠʮʽ 3.1. 
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ʊʘʙʣʠʮʷ 3.1  

ʇʝʨʝʣʽʢ ʦʧʝʨʘʮʽʡ ʧʨʠ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ ʤʘʨʢʠ ɺʀʈ-1500 

ɺʠʤʦʛʠ ʜʦ ʨʦʟʛʣʷʜʫ ʜʦʢʫʤʝʥʪʘʮʽʾ ɺʢʘʟʽʚʢʠ ʜʦ ʤʝʪʦʜʠʢʠ ʨʦʟʛʣʷʜʫ 

ʇʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦʢʫʤʝʥʪʽʚ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʧʨʦʭʦʜʠʪʴ ʘʪʝʩʪʘʮʽʶ 

ʅʘʜʘʥʽ ʥʘ ʘʪʝʩʪʘʮʽʶ ʜʦʢʫʤʝʥʪʠ 

ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ [124] 

ʇʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʟʥʘʯʝʥʠʭ ʫ 

ʊɼ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʠʣʘʜʽʚ ʚʠʤʦʛʘʤ ʅɼ, ʱʦ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʦʨʤʠ ʪʦʯʥʦʩʪʽ 

ɿʘʟʥʘʯʝʥʽ ʫ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʣʘʜʽʚ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʥʝ ʛʽʨʰʠʤʠ ʚʽʜ ʜʦʧʫʩʪʠʤʠʭ 

ʚʽʜʭʠʣʝʥʴ ʟʘʟʥʘʯʝʥʠʭ ʫ ʊʋ 

ʇʝʨʝʚʽʨʢʘ ʧʦʚʥʦʪʠ, ʚʽʨʥʦʩʪʽ ʪʘ ʩʧʦʩʦʙʫ 

ʚʠʨʘʟʫ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʘʟʥʘʯʝʥʠʭ ʫ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʅʦʨʤʫʚʘʥʥʷ ʪʘ ʩʧʦʩʽʙ ʚʠʨʘʟʫ 

ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʘʟʥʘʯʝʥʠʭ ʫ ʊɼ ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ [31] 

ʇʝʨʝʚʽʨʢʘ ʧʦʚʥʦʪʠ, ʚʽʨʥʦʩʪʽ ʤʝʪʦʜʽʚ ʪʘ 

ʚʠʙʦʨʫ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 

ʥʘʚʝʜʝʥʠʭ ʫ ʤʝʪʦʜʠʮʽ ʘʪʝʩʪʘʮʽʾ 

ʇʝʨʝʚʽʨʷʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ 

ʇʄɸ [138] ʪʘ ʜʦʩʪʘʪʥʽʩʪʴ ʦʙʩʷʛʽʚ 

ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʢʦʥʪʨʦʣʶ ʧʽʜ ʯʘʩ 

ʘʪʝʩʪʘʮʽʾ 

ʇʝʨʝʚʽʨʢʘ ʧʦʚʥʦʪʠ ʪʘ ʚʽʨʥʦʩʪʽ 

ʚʠʢʣʘʜʝʥʥʷ ɽɼ 

ʇʝʨʝʚʽʨʷʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ɽɼ 

ʚʠʤʦʛʘʤ [139]. ɼʘʶʪʴ ʦʮʽʥʢʫ ʟʤʽʩʪʫ 

ɽɼ ʟ ʪʦʯʢʠ ʟʦʨʫ ʜʦʩʪʘʪʥʦʩʪʽ ʾʾ 

ʟʤʽʩʪʫ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʥʘʣʘʛʦʜʞʝʥʥʷ, ʨʝʤʦʥʪʫ ʪʘ 

ʙʝʟʧʝʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

 

ʅʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ ʤʘʨʢʫʚʘʥʥʷ ʩʪʝʥʜʫ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʥʦ [117] ʪʘ 

ʧ.4.3 [125]. ʇʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʥʘʷʚʥʦʩʪʽ ʜʽʶʯʠʭ ʩʚʽʜʦʮʪʚ ʘʙʦ ʚʽʜʙʠʪʢʽʚ 

ʧʦʚʽʨʦʯʥʠʭ ʪʘʚʨ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʪʝʨʤʽʥ ʧʦʚʽʨʢʠ ɿɺʊ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʩʪʝʥʜʫ. ʆʧʝʨʘʮʽʾ ʪʘ ʚʠʙʽʨ ɿɺʊ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʘʪʝʩʪʘʮʽʾ ʥʘʚʝʜʝʥʽ ʫ 

ʪʘʙʣʠʮʽ 3.2. 
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ʊʘʙʣʠʮʷ 3.2 

ʅʘʟʚʘ ʦʧʝʨʘʮʽʡ ʪʘ ʚʠʜ ʟʘʩʪʦʩʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʧʝʨʚʠʥʥʦʾ, ʧʝʨʽʦʜʠʯʥʦʾ ʪʘ ʧʦʟʘʯʝʨʛʦʚʦʾ ʘʪʝʩʪʘʮʽʾ 

ʇʫʥʢʪ ʤʝʪʦʜʠʢʠ ʪʘ ʥʘʟʚʘ ʦʧʝʨʘʮʽʾ ɿɺʊ ʪʘ ʾʭ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

9.3 ʇʝʨʝʚʽʨʢʠ ʦʧʦʨʽʚ ʟʘʟʝʤʣʶʚʘʯʽʚ ʽ 

ʟʘʟʝʤʣʶʶʯʠʭ ʧʨʠʩʪʨʦʾʚ 

ɺʠʤʽʨʶʚʘʯ ʦʧʦʨʫ ʟʘʟʝʤʣʝʥʥʷ ʄ 416, 

ʤʝʞʘ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ 0,1 ʜʦ 1000 ʆʤ, 

ʦʩʥʦʚʥʘ ʧʦʭʠʙʢʘ ʥʘ ʦʮʠʬʨʦʚʘʥʠʭ 

ʚʽʜʤʽʪʢʘʭ 5 1 %
x

N

R

è øå õ
° + -é ùæ ö

ç ÷ê ú
; ʦʤʤʝʪʨ 

ʕʉ0212, ʢʣʘʩ ʪʦʯʥʦʩʪʽ 1,5; ʤʝʞʽ 

ʜʦʧʫʩʪʠʤʦʾ ʦʩʥʦʚʥʦʾ ʧʨʠʚʝʜʝʥʦʾ 

ʧʦʭʠʙʢʠ Ñ 1,5 % ʚʽʜ ʜʦʚʞʠʥʠ ʰʢʘʣʠ, 

ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ 0,1é20 ʆʤ 

ɺʠʟʥʘʯʝʥʥʷ ʥʦʨʤʦʚʘʥʠʭ ʪʦʯʥʦʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

9.4, 9.4.1 ɺʠʤʽʨʶʚʘʥʥʷ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ, f , ɻʮ, 

(nʢʧ, ʦʙ/ʭʚ) 

ʂʣʽʱʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ɺʄ 197 

(EVM197);  4 ʜʽʘʧʘʟʦʥʠ (6é1000) ɺ;  

2 ʜʽʘʧʘʟʦʥʠ (200é2000) ɸ;  

(ʤʽʥʫʩ 50 é 1000) Áʉ; 6 ʜʽʘʧʘʟʦʥʽʚ 

(600 ʆʤ é 40 ʄʆʤ); (0é400) ɻʮ 

9.4.2 ɺʠʤʽʨʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʥʘ 

ʚʠʭʽʜʥʦʤʫ ʚʘʣʫ ʨʝʜʫʢʪʦʨʫ, 
ʢ

ʨʈ, ʢɺʪ 

ʇʝʨʝʚʽʨʢʘ ʜʦʜʘʪʢʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʜʫʢʪʦʨʽʚ 

9.5, 9.5.1 ɼʽʘʧʘʟʦʥ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ 

ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʚʽʜʥʦʩʥʦ ʦʩʽ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʂʢʧ, ʤʤ 

ɯʥʜʠʢʘʪʦʨ ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʪʠʧʫ  

ɯʏ-05-0,01 ʢʣ.1  

9.5.2 ɼʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ, Üʉ: 

ï ʢʘʨʪʝʨʫ ʨʝʜʫʢʪʦʨʘ (ʧʽʜʰʠʧʥʠʢʠ 

ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʘʣʫ) ʊʢʨ; 

ï ʭʚʦʩʪʦʚʦʾ ʯʘʩʪʠʥʠ ʨʝʜʫʢʪʦʨʘ 

(ʧʽʜʰʠʧʥʠʢʠ ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ, ʊʭʚ 

ʂʣʽʱʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ɺʄ 197;  

ʜʽʘʧʘʟʦʥʠ (6é1000) ɺ; 2 ʜʽʘʧʘʟʦʥʠ 

(200é2000) ɸ; (ʤʽʥʫʩ 50é1000) Áʉ;  

6 ʜʽʘʧʘʟʦʥʽʚ (600 ʆʤé40 ʄʆʤ); 

(0é400) ɻʮ 
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ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʚʠʥʥʦʾ, ʧʝʨʽʦʜʠʯʥʦʾ ʪʘ ʧʦʟʘʯʝʨʛʦʚʦʾ ʘʪʝʩʪʘʮʽʾ 

ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ. ʇʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʦʛʣʷʜʽ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ: 

ʢʦʤʧʣʝʢʪʥʽʩʪʴ ʧʨʠʩʪʨʦʶ; ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʚʠʤʦʛʘʤ ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ; ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʰʢʦʜʞʝʥʴ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ; ʥʘʷʚʥʽʩʪʴ ʟʘʟʝʤʣʝʥʥʷ 

ʩʪʝʥʜʫ; ʩʪʘʥ ʟʘʢʨʽʧʣʝʥʥʷ ʩʪʝʥʜʫ ʥʘ ʚʽʙʨʦʦʧʦʨʘʭ. ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʪʝʥʜʫ ʧʝʨʝʚʽʨʷʶʪʴ: ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʩʪʝʥʜʫ ʤʝʪʦʜʦʤ ʨʦʟʛʦʥʫ 

ʩʪʝʥʜʫ ʚʽʜ ʤʽʥʽʤʘʣʴʥʦʾ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ; 

ʤʦʞʣʠʚʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ. ʇʝʨʝʚʽʨʢʫ ʦʧʦʨʫ 

ʟʘʟʝʤʣʶʚʘʯʽʚ ʽ ʟʘʟʝʤʣʶʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʧʨʦʚʦʜʷʪʴ ʟʛʽʜʥʦ [139]. ʈʝʟʫʣʴʪʘʪʠ 

ʚʠʤʽʨʶʚʘʥʴ ʟʘʥʦʩʷʪʴʩʷ ʜʦ ʇʨʦʪʦʢʦʣʫ ʟʛʽʜʥʦ ʜʦʜʘʪʢʘ 3 [125]. 

ɺʠʟʥʘʯʝʥʥʷ ʥʦʨʤʦʚʘʥʠʭ ʪʦʯʥʦʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʥʜʫ ʧʨʦʚʦʜʷʪʴ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʏʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ nʢʧ ʚʠʟʥʘʯʘʶʪʴ ʯʝʨʝʟ 

ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ nʝʧ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʰʢʽʚʘʤʠ ʽʟ 

ʢʣʠʥʦʧʘʩʦʚʦʶ ʧʝʨʝʜʘʯʝʶ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʱʽʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʤʦʜʝʣ ̔ɺʄ 197 

ʤʝʪʦʜʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʚʠʤʽʨʶʚʘʥʴ ʯʘʩʪʦʪʠ ʤʝʨʝʞʽ. ʏʘʩʪʦʪʫ ʦʙʝʨʪʽʚ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ nʢʧ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ:  

nʢʧ = k  hÖ nʝʧ,  

ʜʝ k  h ï ʧʝʨʝʜʘʚʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʰʢʽʚʽʚ ʢʣʠʥʦʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ ʚʽʜ ʚʘʣʫ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʜʦ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ (ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʰʣʷʭʦʤ ʧʨʷʤʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʽʘʤʝʪʨʽʚ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʩʪʝʥʜʽ ʰʢʽʚʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ).  

ʏʘʩʪʦʪʫ ʦʙʝʨʪʽʚ ʚʘʣʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ nʝʧ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

nʝʧ = R Ț f,  

ʜʝ f ï ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʯʘʩʪʦʪʠ ʥʘʧʨʫʛʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, 

ʷʢʝ ʚʠʤʽʨʶʻʪʴʩʷ ʇʏɺ ʽ ʚʠʩʚʽʯʫʻʪʴʩʷ ʥʘ ʪʘʙʣʦ ʃʇʆ, ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʱʽʚ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ, ɻʮ; R ï ʧʦʩʪʽʡʥʘ ʚʝʣʠʯʠʥʘ, (ʦʙ/ʭʚ)/ɻʮ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʩʪʝʥʜʽ ɺʀʈ-1500 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ (ʧ.4.1 [125]) ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

.
ɼn

R
f

=
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ɺʠʤʽʨʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ʥʘʧʨʫʛʠ ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ f ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʱʽʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʤʦʜʝʣ ̔ ɺʄ 197 ʧʨʦʚʦʜʷʪʴʩʷ ʪʨʠʯʽ. ɿʘ 

ʪʨʴʦʤʘ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 

ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʟʘʥʦʩʷʪʴ ʜʦ 

ʧʨʦʪʦʢʦʣʫ ʘʪʝʩʪʘʮʽʾ (ʜʦʜʘʪʦʢ 2 [125]). ʈʽʟʥʠʮʷ ʤʽʞ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʧʦʢʘʟʽʚ ʯʘʩʪʦʪʠ f ʥʘʧʨʫʛʠ ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʦ ʇʏɺ ʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʣʽʱʽʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʤʦʜʝʣ ̔ɺʄ 197, ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ  

æ = Ñ 0,3 ɻʮ, ʘ ʨʽʟʥʠʮʷ ʤʽʞ ʚʠʟʥʘʯʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ æ = Ñ 10 ʦʙ/ʭʚ. ɺʠʤʽʨʶʚʘʥʥʷ ʢʦʨʠʩʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ 
ʢ

ʨʈ  ʟʚʦʜʷʪʴʩʷ ʜʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʚʘʣʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʢ

ʝʧʈ, ʦʩʢʽʣʴʢʠ ʦʙʠʜʚʘ 

ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʝʥʜʫ ʧʦʻʜʥʘʥʥʽ ʢʣʠʥʦʧʘʩʦʚʦʶ ʧʝʨʝʜʘʯʝʶ ʯʝʨʝʟ ʷʢʫ 

ʧʝʨʝʜʘʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʛʝʥʝʨʘʪʦʨʘ ʯʝʨʝʟ ʢʘʨʜʘʥʥʠʡ ʚʘʣ ʽ ʨʝʜʫʢʪʦʨ ʜʦ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. ʊʘʢʠʤ ʯʠʥʦʤ 
ʢ

ʨʈ= ʢ

ʝʧʈ. ɺʠʤʽʨʠ ʇʏɺ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ 

ʚʘʣʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʢ

ʝʧʈ  ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʘ ʚʠʩʚʽʯʫʶʪʴʩʷ ʥʘ ʃʇʆ. 

ʂʦʨʠʩʥʘ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʢ

ʝʧʈ  ʧʦʚôʷʟʘʥʘ ʽʟ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʽʩʪʶ ʘ

ʝʧʈ  

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 

ʢ

ʝʧʈ =
ʘ

ʝʧ ʝʧʈh Ö ,  

ʜʝ hʝʧ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʩʪʝʥʜʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ (hʝʧ = 0,925); 

ʘ

ʝʧʈ  ï ʘʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʜʣʷ ʪʨʠʬʘʟʥʦʛʦ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟ 

ʯʘʩʪʦʪʦʶ f = 50 ɻʮ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʱʽʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʤʦʜʝʣ ̔

ɺʄ 197 ʤʝʪʦʜʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʚʠʤʽʨʽʚ ʣʽʥʽʡʥʦʾ (ʬʘʟʥʦʾ) ʥʘʧʨʫʛʠ Uʣ, 

(Uʬ) ʽ ʩʪʨʫʤʫ Iʣ, (Iʬ) ʽ ʨʦʟʨʘʭʫʥʢʦʤ ʧʦ ʦʜʥʽʡ ʽʟ ʬʦʨʤʫʣ: 

ʘ

ʝʧʈ = 3  310-Ö  cos ,ʣ ʣU I jÖ Ö  

ʘʙʦ  

33 10 cos .ʘ

ʝʧ ʬ ʬʈ U I j-= Ö Ö Ö Ö 
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ʈʦʙʦʯʠʡ ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪʠ f = 0é200 ɻʮ ʪʨʠʬʘʟʥʦʾ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʯʝʨʝʟ ʇʏɺ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ  

f = 50 ɻʮ. ɺʽʜʦʤʦ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ()ʘ

ʝʧʈ f ʚʽʜ ʯʘʩʪʦʪʠ ʤʝʨʝʞʽ 

ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ f ʻ ʥʝʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ, ʪʦʤʫ ʨʦʟʨʘʭʫʥʦʢ ʘʢʪʠʚʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʘ

ʝʧʈ  ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʤʽʨʽʚ ʣʽʥʽʡʥʦʾ (ʬʘʟʥʦʾ) ʥʘʧʨʫʛʠ Uʣ, (Uʬ) ʽ ʩʪʨʫʤʫ 

Iʣ, (Iʬ), ʟʨʦʙʣʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʱʽʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʤʦʜʝʣ ̔ɺʄ 197 ʧʨʠ 

ʽʥʰʽʡ ʯʘʩʪʦʪʽ f , ʽ ʧʦʜʘʣʴʰʠʡ ʨʦʟʨʘʭʫʥʦʢ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 

ʢ

ʝʧʈ, ʙʫʜʫʪʴ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʴ (ʟʘʥʠʞʝʥʽ ʘʙʦ ʟʘʚʠʰʝʥʥʽ) ʚʽʜ ʧʦʢʘʟʽʚ ʇʏɺ.  

ʊʦʤʫ ʟʥʘʯʝʥʥʷ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʚʘʣʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʢ

ʝʧʈ : 

ʢ

ʝʧʈ =( )( )ʘ ʘ

ʝʧ ʩʪ ʧʯʚ ʧʯʚʈ ʈh hÖ - Ö , 

ʜʝ h ʧʯʚ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʇʏɺ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʭʥʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʇʏɺ (hʧʯʚ = 0,98); ʘ

ʧʯʚʈ  ï ʘʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʇʏɺ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ: 

ʘ

ʧʯʚʈ = 33 10 cosʦ ʦ

ʣ ʣU I j-Ö Ö Ö Ö,  

ʘʙʦ 

ʘ

ʧʯʚʈ  =
33 10 cosʦ ʦ

ʬ ʬU I j-Ö Ö Ö Ö,  

ʜʝ Uʣ, (Uʬ) ʽ Iʣ, (Iʬ) ï ʚʽʜʧʦʚʽʜʥʦ ʫʩʝʨʝʜʥʝʥʽ ʣʽʥʽʡʥʽ, ʘʙʦ ʬʘʟʦʚʽ ʧʘʨʘʤʝʪʨʠ 

ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ ʚ ʟʘʛʘʣʴʥʽʡ ʪʨʠʬʘʟʥʽʡ ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʩʪʝʥʜʫ (ʇʏɺ) 

ʟ ʯʘʩʪʦʪʦʶ f = 50 ɻʮ, ʷʢʽ ʚʠʤʽʨʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʱʽʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʤʦʜʝʣʴ ɺʄ 197 ʚ ʨʝʞʠʤʽ ʫʚʽʤʢʥʫʪʦʛʦ ʇʏɺ ʽ ʚʠʤʢʥʝʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʶ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʜʫʢʪʦʨʘ ʛʝʥʝʨʘʪʦʨʦʤ (ʧʦʢʘʟʠ 
ʢ

ʝʧʈ  = 0 ʢɺʪ ʥʘ ʃʇʆ 

ʇʏɺ); cosű ï ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʜʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʟʘʛʘʣʴʥʦʾ ʪʨʠʬʘʟʥʦʾ 

ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʟ ʯʘʩʪʦʪʦʶ f = 50 ɻʮ (ʚ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʜʘʥʠʭ 

ʧʨʠʡʤʘʻʪʴʩʷ cosű = 1); 
ʘ

ʩʪʈ  ï ʘʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʩʴʦʛʦ ʩʪʝʥʜʫ, ʷʢʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ: 

ʘ

ʩʪʈ = 33 10 cosʥ ʥ

ʣ ʣU I j-Ö Ö Ö Ö,  ʘʙʦ  
ʘ

ʩʪʈ = 
33 10 cosʥ ʥ

ʬ ʬU I j-Ö Ö Ö Ö,  

ʜʝ 
ʥ

ʣU , ( )ʥʬU   ̔ ( ),ʥ ʥ

ʣ ʬI I  ï ʚʽʜʧʦʚʽʜʥʦ ʫʩʝʨʝʜʥʝʥʽ ʣʽʥʽʡʥʽ, ʘʙʦ ʬʘʟʦʚʽ ʧʘʨʘʤʝʪʨʠ 

ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ ʚ ʟʘʛʘʣʴʥʽʡ ʪʨʠʬʘʟʥʦʾ ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʩʪʝʥʜʫ ʟ 
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ʯʘʩʪʦʪʦʶ ʩʪʨʫʤʫ f = 50 ɻʮ, ʷʢʽ ʚʠʤʽʨʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʱʽʚ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʤʦʜʝʣ ̔ ɺʄ 197 ʚ ʨʝʞʠʤʽ ʫʚʽʤʢʥʫʪʦʛʦ ʇʏɺ ʨʘʟʦʤ ʽʟ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʨʝʜʫʢʪʦʨʘ ʛʝʥʝʨʘʪʦʨʦʤ (ʧʦʢʘʟʠ ʥʘ ʃʇʆ 

ʇʏɺ ʢ

ʝʧʈ= 40 ʢɺʪ); hʝʧ  ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ (hʝʧ = 0,925). 

ɺʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ ʧʨʦʚʦʜʷʪʴʩʷ ʪʨʠʯʽ. ɿʘ ʪʨʴʦʤʘ 

ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʾʭ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʪʘ 

ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʪʫʞʥʦʩʪʽ ʟʘʥʦʩʷʪʴ ʜʦ ʧʨʦʪʦʢʦʣʫ ʘʪʝʩʪʘʮʽʾ (ʜʦʜʘʪʦʢ 2) [125]. 

ʈʽʟʥʠʮʷ ʤʽʞ ʨʦʟʨʘʭʦʚʘʥʠʤ ʟʥʘʯʝʥʥʷʤ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʢ

ʝʧʈ , ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʚʠʤʽʨʘʤʠ ʥʘʧʨʫʛʠ ʽ ʩʪʨʫʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʣʽʱʽʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʤʦʜʝʣ ̔ɺʄ 197, ʽ ʦʪʨʠʤʘʥʠʭ ʇʏɺ, ʷʢʽ ʚʠʩʚʽʯʫʶʪʴʩʷ ʥʘ 

ʃʇʆ, ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʘʙʩʦʣʶʪʥʫ ʧʦʭʠʙʢʫ æ = Ñ 0,4 ʢɺʪ, ʘʙʦ ʚʽʜʥʦʩʥʫ 

ʧʦʭʠʙʢʫ ŭ = 1,0 %. 

ɼʦʜʘʪʢʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ, ʷʢʽ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʧʨʠ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ, ʧʨʦʚʦʜʷʪʴ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ. ɺʠʤʽʨʶʚʘʥʥʷ ʤʝʞʽ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʚʽʜʥʦʩʥʦ ʦʩʽ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚʠʟʥʘʯʘʶʪʴ ʤʝʪʦʜʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʽʥʜʠʢʘʪʦʨʘ ʧʨʠ ʦʙʝʨʪʘʭ ʢʦʣʽʩʥʦʾ ʧʘʨʠ 10 ʦʙ/ʭʚ, ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʚʢʣʶʯʝʥʥʷ ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ (ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦ ʇʂ), ʘʙʦ ʫ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ ʢʦʯʝʥʥʷ ʢʦʣʝʩʘ ʢʦʣʽʩʥʦʾ ʧʘʨʠ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ 

ʧʦʤʠʣʢʠ ʦʜʥʦʛʦ ʚʠʤʽʨʫ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʽʥʜʠʢʘʪʦʨʘ ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ ʥʝ ʤʝʥʰʝ 12 ʦʙʝʨʪʽʚ. ʆʪʨʠʤʘʥʫ ʥʘ 

ʽʥʜʠʢʘʪʦʨʽ ʨʽʟʥʠʮʶ ʧʦʜʽʣʠʪʠ ʥʘʚʧʽʣ ʽ ʧʦʨʽʚʥʷʪʠ ʽʟ ʧʦʢʘʟʘʤʠ ʜʘʪʯʠʢʽʚ ʩʪʝʥʜʫ. 

ʈʽʟʥʠʮʷ ʤʽʞ ʦʪʨʠʤʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʽʚ ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʽʥʜʠʢʘʪʦʨʫ ʽ 

ʧʦʢʘʟʘʤʠ ʜʘʪʯʠʢʽʚ ʩʪʝʥʜʫ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ æ = Ñ 0,05 ʤʤ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʪʨʠʯʽ ʟ ʣʽʚʦʾ ʽ ʧʨʘʚʦʾ ʩʪʦʨʦʥʠ ʨʝʜʫʢʪʦʨʘ ʪʘ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʟʘʥʦʩʷʪʴ ʜʦ ʇʨʦʪʦʢʦʣʫ ʘʪʝʩʪʘʮʽʾ, 

ʜʦʜʘʪʦʢ 2 [125]. 

ɺʠʤʽʨʶʚʘʥʥʷ ʤʝʞʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʢʘʨʪʝʨʫ ʨʝʜʫʢʪʦʨʘ (ʧʽʜʰʠʧʥʠʢʠ 

ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʘʣʫ) ʪʘ ʭʚʦʩʪʦʚʦʾ ʯʘʩʪʠʥʠ ʨʝʜʫʢʪʦʨʘ (ʧʽʜʰʠʧʥʠʢʠ ʚʠʭʽʜʥʦʛʦ 

ʚʘʣʫ), ʚʠʟʥʘʯʘʶʪʴ ʤʝʪʦʜʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʱʽʚ 
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ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʤʦʜʝʣ ̔ɺʄ 197. ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʪʨʠʯʽ ʫ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʦʯʢʘʭ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʘʥʦʩʷʪʴ ʜʦ ʇʨʦʪʦʢʦʣʫ ʘʪʝʩʪʘʮʽʾ, ʜʦʜʘʪʦʢ 2 [125]. ʈʽʟʥʠʮʷ ʤʽʞ ʚʠʤʽʨʶʚʘʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʱʽʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽ ʜʘʪʯʠʢʽʚ ʩʪʝʥʜʫ 

ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ æ = Ñ 3 Üʉ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʝʨʚʠʥʥʦʾ ʪʘ ʧʝʨʽʦʜʠʯʥʦʾ ʘʪʝʩʪʘʮʽʾ ʟʘʥʦʩʷʪʴ ʫ 

ʧʨʦʪʦʢʦʣ ʧʦ ʬʦʨʤʽ ʟʛʽʜʥʦ ʜʦʜʘʪʢʽʚ 2, 3 [125] ʽ ʚʽʜʧʦʚʽʜʘʻ ʜʦʜʘʪʢʫ 2 [124], ʷʢʠʡ 

ʧʽʜʧʠʩʫʶʪʴ ʦʩʦʙʠ, ʱʦ ʧʨʦʚʦʜʠʣʠ ʘʪʝʩʪʘʮʽʶ. ʇʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʚʠʥʥʦʾ ʪʘ 

ʧʝʨʽʦʜʠʯʥʦʾ ʘʪʝʩʪʘʮʽʾ ʦʬʦʨʤʣʷʶʪʴʩʷ ʘʪʝʩʪʘʪʦʤ ʟʛʽʜʥʦ ʜʦʜʘʪʢʫ 1 [124]. ʇʨʠ 

ʥʝʛʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʦʬʦʨʤʣʷʻʪʴʩʷ ʧʨʦʪʦʢʦʣ, ʚ ʷʢʠʡ ʚʥʦʩʷʪʴ ʦʜʝʨʞʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʟʘʫʚʘʞʝʥʥʷ ʽ ʚʠʩʥʦʚʢʠ ʧʨʦ ʥʝʧʨʠʜʘʪʥʽʩʪʴ ʩʪʝʥʜʫ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ. 

ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ: ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʧʝʨʚʠʥʥʦʾ ʪʘ ʧʝʨʽʦʜʠʯʥʦʾ 

ʘʪʝʩʪʘʮʽʾ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʜʣʷ ʨʝʜʫʢʪʦʨʽʚ, ʚ ʷʢʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʚʽʜ 

ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʠʡ ʚʝʢʪʦʨʥʠʡ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʘʩʠʥʭʨʦʥʥʠʤ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʦʧʪʠʤʽʟʘʮʽʾ ʢʽʣʴʢʦʩʪʽ ʪʘ ʪʠʧʽʚ ɿɺʊ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ. ʅʦʚʠʤ ʻ ʪʝ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʥʦʚʘ 

ʧʨʦʮʝʜʫʨʘ ʨʦʟʨʘʭʫʥʢʫ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʜʫʢʪʦʨʘ, ʷʢʘ ʻ 

ʤʝʪʨʦʣʦʛʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ, ʚʨʘʭʦʚʫ̒ ʥʘʷʚʥʽʩʪʴ 

ʧʨʠʚʦʜʫ ʯʘʩʪʦʪʥʦʛʦ ʚʝʢʪʦʨʥʦʛʦ ʽ ʡʦʛʦ ʚʣʘʩʪʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦʾ ʘʜʘʧʪʘʮʽʾ 

ʥʘʧʨʫʛʠ ʜʦ ʤʽʥʣʠʚʦʩʪʽ ʩʪʨʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ 

ʪʦʯʥʽʩʪʴ ʥʝʧʨʷʤʠʭ ʚʠʤʽʨʶʚʘʥʴ.   

 

3.2 ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʫʞʥʦʩʪʽ ʩʪʝʥʜʫ ʟʘ ʥʦʚʦʶ ʤʝʪʦʜʠʢʦʶ 

 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ ɺʀʈ-1500 ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʫʞʥʦʩʪʽ ʟʘ ʥʦʚʦʶ ʤʝʪʦʜʠʢʦʶ, ʧʨʝʜʩʪʘʚʣʝʥʦʶ ʚ ʧʽʜʨʦʟʜʽʣʽ 3.1. 

ɹʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʬʘʟʥʦ ʾʥʘʧʨʫʛʠ ʪʘ ʩʠʣʠ ʩʪʨʫʤʫ ʚ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʥʘ 

ʚʭʦʜʽ ʚ ʇʏɺ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʢ ʢ

ʨ ʝʧʈ ʈ= =0 ʢɺʪ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ 
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ʚʢʘʟʘʥʽ ʚ ʪʘʙʣʠʮ̔ 3.3 ʪʘ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ 
ʢ ʢ

ʨ ʝʧʈ ʈ= =40 ʢɺʪ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ 

ʚʢʘʟʘʥʽ ʚ ʪʘʙʣʠʮʽ 3.4. 

 

ʊʘʙʣʠʮʷ 3.3 

ʈʝʟʫʣʴʪʘʪʠ ʬʘʟʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ ʚ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʥʘ ʚʭʦʜʽ ʚ 

ʧʨʠʚʽʜ ʯʘʩʪʦʪʥʠʡ ʚʝʢʪʦʨʥʠʡ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ  

ɺ
ʠ
ʤ
ʽ
ʨ
ʶ
ʚ
ʘ
ʥ
ʥ

 ̫

ʌʘʟʘ ˉ 1 ʌʘʟʘ ˉ 2 ʌʘʟʘ ˉ 3 

ʅʘʧʨʫʛʘ 

U1, ɺ 

ʉʠʣʘ 

ʩʪʨʫʤʫ 

I1, ɸ 

ʇʦʪʫʞʥʽʩʪʴ 

1ʘ

ʩʪʈ , ʢɺʪ 

ʅʘʧʨʫʛʘ 

U2, ɺ 

ʉʠʣʘ 

ʩʪʨʫʤʫ 

I2, ɸ 

ʇʦʪʫʞʥʽʩʪʴ 

2ʘ

ʩʪʈ , ʢɺʪ 

ʅʘʧʨʫʛʘ 

U3, ɺ 

ʉʠʣʘ 

ʩʪʨʫʤʫ 

I3, ɸ 

ʇʦʪʫʞʥʽʩʪʴ 

3ʘ

ʩʪʈ , ʢɺʪ 

1 393,7 1,4 0,95 400,0 1,4 0,97 398,0 1,4 0,97 

2 394,1 1,4 0,96 400,0 1,4 0,97 396,1 1,4 0,96 

3 390,9 1,4 0,95 397,3 1,4 0,96 398,3 1,4 0,97 

4 385,0 1,4 0,93 392,1 1,4 0,95 403,1 1,4 0,98 

5 391,3 1,4 0,95 393,1 1,4 0,95 402,7 1,4 0,98 

Zi - - 0,95 - - 0,96 - - 0,97 

 

ʉʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʬʘʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʥʘ 

ʚʭʦʜʽ ʚ ʧʨʠʚʽʜ ʯʘʩʪʦʪʥʠʡ ʚʝʢʪʦʨʥʠʡ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʨʽʚʥʶʻ: 

 

1 2 3

0,96
3

ʩʨ

ʘ ʘ ʘ
ʘ ʩʪ ʩʪ ʩʪ
ʧʯʚ

ʈ ʈ ʈ
ʈ

+ +
= =  ʢɺʪ. 
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ʊʘʙʣʠʮʷ 3.4 

ʈʝʟʫʣʴʪʘʪʠ ʬʘʟʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ ʚ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʥʘ ʚʭʦʜʽ ʚ 

ʧʨʠʚʽʜ ʯʘʩʪʦʪʥʠʡ ʚʝʢʪʦʨʥʠʡ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ 

ɺ
ʠ
ʤ
ʽ
ʨ
ʶ
ʚ
ʘ
ʥ
ʥ

 ̫

ʌɸɿɸ ˉ 1 ʌʘʟʘ ˉ 2 ʌɸɿɸ ˉ 3 

ʅʘʧʨʫʛʘ 

U1, ɺ 

ʉʠʣʘ 

ʩʪʨʫʤʫ 

I1, ɸ 

ʇʦʪʫʞʥʽʩʪʴ 

1ʘ

ʩʪʈ , ʢɺʪ 

ʅʘʧʨʫʛʘ 

U1, ɺ 

ʉʠʣʘ 

ʩʪʨʫʤʫ 

I1, ɸ 

ʇʦʪʫʞʥʽʩʪʴ 

2ʘ

ʩʪʈ , ʢɺʪ 

ʅʘʧʨʫʛʘ 

U1, ɺ 

ʉʠʣʘ 

ʩʪʨʫʤʫ 

I3, ɸ 

ʇʦʪʫʞʥʽʩʪʴ 

3ʘ

ʩʪʈ , ʢɺʪ 

1 393,7 63,7 43,44 400,0 67,3 46,63 398,0 63,5 43,77 

2 394,1 64,3 43,89 400,0 65,1 45,1 396,1 62,8 43,08 

3 390,9 62,3 42,18 397,3 68,1 46,86 398,3 62,5 43,11 

4 385,0 63,6 42,41 392,1 71,3 48,42 403,1 55,8 38,95 

5 391,3 68,9 46,70 393,1 71,4 48,61 402,7 56,5 39,41 

Zi - - 43,72 - - 47,12 - - 41,66 

 

ʉʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʬʘʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʥʘ 

ʚʭʦʜʽ ʚ ʧʨʠʚʽʜ ʯʘʩʪʦʪʥʠʡ ʚʝʢʪʦʨʥʠʡ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥ ̔ʜʦʨʽʚʥʶʻ: 

1 2 3

44,7
3

ʩʨ

ʘ ʘ ʘ
ʘ ʩʪ ʩʪ ʩʪ
ʧʯʚ

ʈ ʈ ʈ
ʈ

+ +
= =  ʢɺʪ. 

ʊʦʜʽ ʟʥʘʯʝʥʥʷ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʠʡ ʚʘʣ 

ʨʝʜʫʢʪʦʨʘ:  

ʢ

ʨʈ= ʢ

ʝʧʈ = ( )( )ʩʨ ʩʨʘ ʘ

ʝʧ ʩʪ ʧʯʚ ʧʯʚʈ ʈh hÖ - Ö= 0,925Ŀ44,17 ï 0,98Ŀ0,96 = 39,92 ʢɺʪ. 

ɸʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʠʡ 

ʚʘʣ ʨʝʜʫʢʪʦʨʘ 
ʢ

ʨʈ : 

æ =  40,00 ï 39,92 = 0,08 ʢɺʪ 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʠʡ 

ʚʘʣ ʨʝʜʫʢʪʦʨʘ 
ʢ

ʨʈ : 

40,0 39,92
100% 0,2%

40,0
d

-
= Ö =   
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ʎʝ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʤʝʪʨʦʣʦʛʽʯʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ 

ʩʪʝʥʜʫ ʤʘʨʢʠ ɺʀʈ-1500, ʷʢʽ ʚʢʘʟʘʥʽ ʚ ʤʝʪʦʜʠʯʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟ ʤʝʪʨʦʣʦʛʽʾ 

[125]. 

 

3.3 ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ 

ʤʘʨʢʠ ɺʀʈ-1500 

 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʨʝʤʦʥʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞʥʘ ʦʙ'ʻʢʪʠʚʥʦ ʚʠʟʥʘʯʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʘʛʨʝʛʘʪʽʚ  ̔ʚʫʟʣʽʚ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʽ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʠʭ ʨʝʤʦʥʪʥʠʭ ʦʧʝʨʘʮʽʡ [140]. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ ʪʘ ʧʨʦʛʨʘʤʠ ʘʪʝʩʪʘʮʽʾ ʜʦ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʝʥʜʫ ʧʨʝʜ'ʷʚʣʷʣʠʩʷ ʚʠʩʦʢʽ ʚʠʤʦʛʠ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪ̔ ʽ 

ʪʦʯʥʦʩʪ̔ ʦʜʝʨʞʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 

ʟ ʥʦʨʤʦʚʘʥʦʶ ʪʦʯʥʽʩʪʶ; ʤʽʥʽʤʽʟʘʮʽʷ ʚʠʪʨʘʪ ʥʘ ʧʦʚʽʨʢʫ, ʧʨʠʜʙʘʥʥʷ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ɿɺʊ; ʫʩʫʥʝʥʥʷ ʚʧʣʠʚʫ ʩʫʙôʻʢʪʫ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʤʽʨʶʚʘʥʴ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʩʢʘʟʘʥʦʛʦ, ʚ ʨʦʟʨʦʙʣʝʥʽʡ ʤʝʪʦʜʠʮʽ ʪʘ ʧʨʦʛʨʘʤʽ 

ʘʪʝʩʪʘʮʽʾ ʤʽʥʽʤʽʟʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ɿɺʊ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ [125]. 

ɿʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʦʭʠʙʦʢ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʝʪʘʧʽʚ ʜʽʶʯʦʾ ʪʘ ʥʦʚʦʾ ʤʝʪʦʜʠʢʠ 

ʘʪʝʩʪʘʮʽʾ ʚʢʘʟʘʥʽ ʚ ʪʘʙʣʠʮʽ 3.5. 

ɿ ʪʘʙʣʠʮʽ 3.5 ʚʠʜʥʦ, ʱʦ ʧʨʦʮʝʩ ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʯʦʪʠʨʠ ʝʪʘʧʠ ʚʠʤʽʨʶʚʘʥʴ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʦʮʽʥʶʻʪʴʩʷ ʚʽʨʦʛʽʜʥʽʩʪʶ 

ʙʝʟʧʦʤʠʣʢʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡ ʟʥʠʞʫʻ ʪʦʯʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʴ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʦ ʧʘʨʘʤʝʪʨʘʤ, ʷʢʽ ʦʮʽʥʶʶʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʪʦʯʥʽʩʪʴ 

ʪʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʽ ʧʨʦʬʝʩʽʡʥʠʤ ʨʽʚʥʝʤ ʩʫʙôʻʢʪʫ ʚʠʤʽʨʶʚʘʥʥʷ.  
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ʊʘʙʣʠʮʷ 3.5 

ɿʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʦʭʠʙʦʢ ʥʘ ʝʪʘʧʘʭ ʜʽʶʯʦʾ ʪʘ ʥʦʚʦʾ ʧʨʦʛʨʘʤʠ ʪʘ 

ʤʝʪʦʜʠʢʠ ʘʪʝʩʪʘʮʽʾ 

ɽʪʘʧʠ 

ʘʪʝʩʪʘʮʽʾ 

ʅʦʚʘ ʤʝʪʦʜʠʢʘ ʉʪʘʨʘ ʤʝʪʦʜʠʢʘ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʽ 

ʪʠʧ ʧʨʠʣʘʜʫ 

ɺʽʜʥʦʩʥʘ 

ʧʦʭʠʙʢʘ, % 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʽ ʪʠʧ 

ʧʨʠʣʘʜʫ 

ɺʽʜʥʦʩʥʘ 

ʧʦʭʠʙʢʘ, % 

ʇʝʨʝʚʽʨʢʘ 

ʫʤʦʚ 

ʧʨʦʚʝʜʝʥʥʷ 

ʘʪʝʩʪʘʮʽʾ  

ʇʩʠʭʨʦʤʝʪʨ ɺʀʊ 2 Ñ 0,2 ʇʩʠʭʨʦʤʝʪʨ ɺʀʊ 2 Ñ 0,2 

ɹʘʨʦʤʝʪʨ ʘʥʝʨʦʾʜ 

çʋʪʝʩè 
Ñ 1 

ɹʘʨʦʤʝʪʨ ʘʥʝʨʦʾʜ 

çʋʪʝʩè  
Ñ 1 

ʄʝʛʦʤʤʝʪʨ 

ʌ4102/1-1ʤ 
Ñ 1,5 

ʄʝʛʦʤʤʝʪʨ  

ʌ4102/1-1ʤ 
Ñ 1,5 

ɺʠʤʽʨʶʚʘʯ ʦʧʦʨʫ 

ʄ 416 

Ñ(5+ 

+(N/Rx-1)) 

ɺʠʤʽʨʶʚʘʯ ʦʧʦʨʫ  

ʄ 416 

Ñ(5+ 

+(N/Rx-1)) 

ʆʤʤʝʪʨ ʕʉ0212 Ñ 1,5 ʆʤʤʝʪʨ ʕʉ0212 Ñ 1,5 

ɼʦʧʫʩʢ 

ʨʝʜʫʢʪʦʨʘ  

ɯʥʜʠʢʘʪʦʨ 

ʛʦʜʠʥʥʠʢʦʚʦʛʦ 

ʪʠʧʫ ɯʏ-05 

Ñ 0,016 

ɯʥʜʠʢʘʪʦʨ 

ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʪʠʧʫ 

ɯʏ-05 

Ñ 0,016 

ʇʝʨʝʚʽʨʢʘ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʨʝʜʫʢʪʦʨʘ 

ʂʣʽʱʽ 

ʚʠʤʽʨʶʚʘʣʴʥʽ  

ɺʄ 197 

Ñ 0,1 

ʉʢʦʙʘ ɼʂ Ñ 2 

ʊʘʭʦʤʝʪʨ ʊʏ10-ʈ Ñ 1 

ɺʠʟʥʘʯʝʥʥʷ 

ʥʦʨʤʦʚʘʥʠʭ 

ʪʦʯʥʦʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʂʣʽʱʽ 

ʚʠʤʽʨʶʚʘʣʴʥʽ  

ɺʄ 197 

Ñ 0,1 ʊʘʭʦʤʝʪʨ ʊʏ10-ʈ Ñ 1 

Ñ 1,2 ɺʦʣʴʪʤʝʪʨ ʕ377 Ñ 0,5 

Ñ 2 ɸʤʧʝʨʤʝʪʨ ʕ377 Ñ 0,5 

- ɺʦʣʴʪʤʝʪʨ ʄ906 Ñ 0,5 

- ɸʤʧʝʨʤʝʪʨ ʄ906 Ñ 0,5 

Ñ 0,3 ʊʝʨʤʦʤʝʪʨ ʊʂ-5.01ʇ Ñ 2 

 

ɯʟ ʪʘʙʣʠʮʽ 3.10 ʚʠʜʥʦ, ʱʦ ʯʦʪʠʨʠ ʝʪʘʧʠ ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʥʦʚʦʶ ʤʝʪʦʜʠʢʦʶ 

ʚʠʢʦʥʫʶʪʴʩʷ ʚʽʩʴʤʦʤʘ ɿɺʊ: ʧʩʠʭʨʦʤʝʪʨ, ʙʘʨʦʤʝʪʨ, ʤʝʛʦʤʤʝʪʨ, ʚʠʤʽʨʶʚʘʯ 

ʦʧʦʨʫ, ʦʤʤʝʪʨ, ʽʥʜʠʢʘʪʦʨ ʛʦʜʠʥʥʦʛʦ ʪʠʧʫ ʪʘ ʢʣʽʱʽ ʚʠʤʽʨʶʚʘʣʴʥʽ. ʇʨʠʯʦʤʫ, ʧʨʠ 
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ʚʠʤʽʨʶʚʘʥʥʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʫ ʢʣʽʱʽʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʟʥʘʯʥʦ ʤʝʥʰʝ, ʥʽʞ ʫ ʪʘʭʦʤʝʪʨʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘ ʩʪʘʨʦʶ ʤʝʪʦʜʠʢʦʶ. 

 

ɺʠʩʥʦʚʦʢ ʧʦ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʫ  

 

ʇʦʢʘʟʘʥʽ ʥʘʧʨʷʤʠ ʨʦʟʨʦʙʢʠ ʽ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʠ ʽ ʤʝʪʦʜʠʢʠ ʘʪʝʩʪʘʮʽʾ 

ʩʪʝʥʜʫ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ 

ʦʩʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ɺʀʈ-1500. ʅʦʚʘ ʧʨʦʛʨʘʤʘ ʪʘ ʤʝʪʦʜʠʢʘ ʘʪʝʩʪʘʮʽʾ 

ʩʪʝʥʜʫ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ 

ʦʩʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʦ ʩʫʯʘʩʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʟ ʩʫʯʘʩʥʠʤʠ ɿɺʊ ʪʘ ʟ ʙʣʦʢʘʤʠ ʩʢʣʘʜʥʦʾ ʩʫʯʘʩʥʦʾ 

ʝʣʝʢʪʨʦʥʽʢʠ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʛʦ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ 

ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʠʡ ʚʘʣ ʨʝʜʫʢʪʦʨʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʇʏɺ 

ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʩʢʣʘʣʘ 0,2 %. 

ʅʦʚʘ ʚʠʤʽʨʶʚʘʣʴʥʘ ʧʨʦʮʝʜʫʨʘ ʦʮʽʥʢʠ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʚʨʘʭʦʚʫʻ ʬʫʥʢʮʽʶ ʇʏɺ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʝʨʪʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʽ ʩʠʣʠ ʩʪʨʫʤʫ ʥʘ ʚʭʦʜʽ ʜʦ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʘʪʝʩʪʘʮʽʾ ʩʪʝʥʜʫ ɺʀʈ-1500 ʨʦʟʨʦʙʣʝʥʘ ʽ ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʧʨʘʢʪʠʮʽ ʚʠʤʽʨʶʚʘʣʴʥʘ 

ʩʭʝʤʘ, ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ɿɺʊ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʟ 

ʯʦʪʠʨʥʘʜʮʷʪʠ ʜʦ ʚʦʩʴʤʠ ʦʜʠʥʠʮʴ. ʇʝʨʝʚʽʨʢʫ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʩʠʭʨʦʤʝʪʨʦʤ, ʙʘʨʦʤʝʪʨʦʤ, ʤʝʛʦʤʤʝʪʨʦʤ, ʚʠʤʽʨʶʚʘʯʝʤ ʦʧʦʨʫ ʪʘ 

ʦʤʤʝʪʨʦʤ. ɺʠʤʽʨʶʚʘʥʥʷ ʟʥʘʯʝʥʴ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ, ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʜʽʘʧʘʟʦʥʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʨʝʜʫʢʪʦʨʘ ʧʨʦʚʦʜʠʪʴʩʷ ʢʣʽʱʘʤʠ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ, 

ʜʽʘʧʘʟʦʥ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ ʽʥʜʠʢʘʪʦʨʦʤ ʛʦʜʠʥʥʦʛʦ ʪʠʧʫ. ʎʝ ʜʦʟʚʦʣʠʣʦ 

ʟʤʝʥʰʠʪʠ ʚʽʜʥʦʩʥʫ ʧʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʨʠʜʙʘʥʥʷ ʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʝʪʘʣʦʥʥʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 
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ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʤʝʪʦʜʠʢʠ ʘʪʝʩʪʘʮʽʾ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʴ ʚʧʣʠʚ 

ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʧʽʜʚʠʱʠʪʴ ʷʢʽʩʪʴ 

ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʅʘʚʝʜʝʥʘ ʚʠʱʝ ʤʝʪʦʜʠʢʘ ʘʪʝʩʪʘʮʽʾ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ 

ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʧʨʦʪʦʢʦʣʽʚ ʾʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʩʪʝʥʜʽ ɺʀʈ-1500 (ʜʦʜʘʪʦʢ ʃ), ʤʦʞʝ ʙʫʪʠ ʚʥʝʩʝʥʘ 

ʜʦ ʚʽʜʦʤʯʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ çɯʥʩʪʨʫʢʮʽʷ ʟ ʨʝʤʦʥʪʫ ʨʝʜʫʢʪʦʨʥʦ-

ʢʘʨʜʘʥʥʠʭ ʧʨʠʚʦʜʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ ʎʃ-0078è [30]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʨʦʙʦʪʘʭ [125, 132]. 
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ʈʆɿɼɯʃ 4 

ɸʅɸʃɯɿ ɽʂʉʇɽʈɯʄɽʅʊɸʃʔʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

4.1 ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ 

ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʱʦ ʚʠʢʦʥʫʚʘʣʠʩʴ ʫ ʚʘʛʦʥʥʠʭ ʜʝʧʦ ʋʢʨʘʾʥʩʴʢʦʾ 

ʟʘʣʽʟʥʠʮʽ 

 

ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʝʥʜʦʚʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʠʭ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ 

ʛʝʥʝʨʘʪʦʨʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʦʩʽ ʢʦʣʽʩʥʠʭ ʧʘʨ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʚʠʚʯʝʥʥʷ 

ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʨʝʜʫʢʪʦʨʘ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ, ʚʠʷʚʣʝʥʥʷ ʯʘʩʦʚʠʭ 

ʬʘʟ ʥʘʛʨʽʚʫ, ʚʠʚʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ ʚʽʜ ʯʘʩʫ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʫ 

ʨʝʞʠʤʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʽʜʨʝʤʦʥʪʦʚʘʥʠʭ ʨʝʜʫʢʪʦʨʽʚ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʦʚʦ 

ʚʠʙʨʘʥ ̔ʨʝʜʫʢʪʦʨʠ ʨʽʟʥʠʭ ʤʘʨʦʢ ʪʘ ʨʽʟʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʷʢʽ ʥʘʜʽʡʰʣʠ ʟ 

ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ, ʚ ʨʽʟʥʠʭ 

ʚʘʛʦʥʥʠʭ ʜʝʧʦ ʋʢʨʘʾʥʩʴʢʦʾ ʟʘʣʽʟʥʠʮʽ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʨʽʟʥʽ ʧʦʨʠ 

ʨʦʢʫ ʧʨʠ ʨʽʟʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʨʝʜʫʢʪʦʨʘ ʽ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʪʝʥʜʘʭ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ 

ʧʘʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ: 

ʄɸɹɯɯ (EUK-160-1ʄ/28), ɺɹɸ-32/2 (WBA-32/2), ʘʪʝʩʪʦʚʘʥʠʭ ʟʘ ʤʝʪʦʜʠʢʦʶ, 

ʚʢʘʟʘʥʦʶ ʚ ʨʦʟʜʽʣʽ 2 ʪʘ 3. ʇʨʦʪʦʢʦʣʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʜʦʜʘʪʢʫ ʃ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ ʂʘʭʦʚʢʘ ʈʌ 

çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè, ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ʩʪʘʥʮʽʾ ʆʜʝʩʩʘ-ɻʦʣʦʚʥʘ 

ʈʌ çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè ʪʘ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʚʘʛʦʥʥʦʤʫ ʜʝʧʦ ɹʘʭʤʘʯ ʈʌ 

çʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʘ ʟʘʣʽʟʥʠʮʷè ʇɸʊ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʚʠʤʦʛ ɯʥʩʪʨʫʢʮʽʾ [30]. ɺʠʧʨʦʙʫʚʘʥʥʷʤ ʧʽʜʣʷʛʘʣʠ ʨʝʜʫʢʪʦʨʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʠ 

ʪʝʭʥʽʯʥʠʤ ʫʤʦʚʘʤ, ʷʢʽ ʚʢʘʟʘʥʽ ʚ ʪʘʙʣʠʮʽ 4.1.  
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ʊʘʙʣʠʮʷ 4.1 

ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ ʜʦʧʫʩʢʫ ʨʝʜʫʢʪʦʨʘ ʜʦ ʚʠʧʨʦʙʫʚʘʥʴ 

ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ 
ʈʝʜʫʢʪʦʨ 

EUK 

ʈʝʜʫʢʪʦʨ 

WBA  

ʈʝʜʫʢʪʦʨ 

ɾɼʈ 

ɹʦʢʦʚʠʡ ʟʘʟʦʨ ʫ ʧʘʨʽ çʚʝʜʫʯʝ ʢʦʥʽʯʥʝ ʢʦʣʝʩʦ-

ʰʝʩʪʝʨʥʷ ʚʝʜʝʥʦʛʦ ʚʘʣʫè, ʤʤ 
0,15 é 0,5 0,12 é 0,4 

ʆʩʴʦʚʠʡ ʟʘʟʦʨ ʧʽʜʰʠʧʥʠʢʽʚ ʚʘʣʫ-ʰʝʩʪʝʨʥʽ, ʤʤ 0,3 

ʆʩʴʦʚʠʡ ʟʘʟʦʨ ʧʽʜʰʠʧʥʠʢʽʚ ʚʝʜʝʥʦʛʦ ʚʘʣʫ-

ʰʝʩʪʝʨʥʽ, ʤʤ 

- ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ 

- ʮʠʣʽʥʜʨʠʯʥʠʡ ʨʦʣʠʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ 

 

 

0,07 é 0,12 

 

 

0,08é0,15 

 

 

0,08é0,15 

0,07é0,14 

ɹʠʪʪʷ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʚʽʜʥʦʩʥʦ ʦʩʽ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ, ʤʤ  
0,15 

ɹʠʪʪʷ ʬʣʘʥʮʶ ʚʝʜʝʥʦʾ ʰʝʩʪʝʨʥʽ, ʤʤ 0,15 0,1 

 

ʆʙʢʘʪʢʘ ʨʝʜʫʢʪʦʨʽʚ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʚʠʭʽʜʥʠʡ 

ʚʘʣ ʧʨʦʚʦʜʠʣʘʩʴ ʟ ʧʣʘʚʥʦʶ ʟʤʽʥʦʶ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʢʦʞʥʦʤʫ ʥʘʧʨʷʤʢʫ ʨʫʭʫ. ʇʨʠ ʢʦʞʥʽʡ ʟʤʽʥʽ ʨʝʞʠʤʫ 

ʚʠʧʨʦʙʫʚʘʥʴ ʬʽʢʩʫʚʘʣʠʩʴ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʧʦʨʦʞʥʠʩʪʦʛʦ 

ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ ʘʙʦ ʢʦʣʽʩʥʦʾ ʧʘʨʠ; ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʭʽʜʥʦʤʫ ʚʘʣʫ; 

ʪʝʤʧʝʨʘʪʫʨʫ ʢʘʨʪʝʨʘ ʪʘ ʧʽʜʰʠʧʥʠʢʽʚ; ʥʘʧʨʷʤ ʦʙʝʨʪʘʥʥʷ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʘʩʪʠʣʦ ʽʟ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʟʣʠʚʘʣʦʩʴ 

ʯʝʨʝʟ ʥʠʞʥʽʡ ʟʣʠʚʥʠʡ ʦʪʚʽʨ ʽ ʧʝʨʝʚʽʨʷʣʦʩʴ ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʣʝʚʠʭ ʯʘʩʪʠʥʦʢ ʥʘ 

ʤʘʛʥʽʪʥʦʤʫ ʩʪʨʠʞʥʽ ʟʣʠʚʥʦʾ ʧʨʦʙʢʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʢʨʠʪʽ ʜʝʬʝʢʪʠ. ʏʝʨʝʟ 

ʚʽʜʢʨʠʪʫ ʦʛʣʷʜʦʚʫ ʢʨʠʰʢʫ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ ʧʨʦʚʦʜʠʚʩʷ ʟʦʚʥʽʰʥʽʡ ʦʛʣʷʜ 

ʢʦʥʽʯʥʠʭ ʰʝʩʪʝʨʝʥʴ, ʧʝʨʝʚʽʨʷʚʩʷ ʟʘʟʦʨ ʫ ʟʘʯʝʧʣʝʥʥʽ ʰʝʩʪʝʨʝʥʴ. ɼʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʨʝʜʫʢʪʦʨʘ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ 

ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʠʡ ʮʠʬʨʦʚʠʡ ʪʘ ʙʝʟʢʦʥʪʘʢʪʥʠʡ ʧʝʨʚʠʥʥʠʡ 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦ ʚʠʤʦʛ [30] ʤʝʞʘʤʠ 

ʚʠʤʽʨʶʚʘʥʴ. ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʢʦʥʪʘʢʪʥʠʤ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʟʥʘʯʝʥʥʷ 
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ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʧʦʢʘʟʘʥʥʷʤʠ ʧʨʠʣʘʜʫ ʟ ʚʠʪʨʠʤʢʦʶ ʜʦ 

ʟʘʩʧʦʢʦʻʥʥʷ ʽʥʜʠʢʘʪʦʨʥʦʾ ʧʘʥʝʣʽ, ʰʣʷʭʦʤ ʧʨʠʢʣʘʜʘʥʥʷ ʜʘʪʯʠʢʘ ʧʨʠʣʘʜʫ ʜʦ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. ɼʣʷ ʬʽʢʩʘʮʽʾ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʧʪʠʯʥʠʤʠ ʧʝʨʚʠʥʥʠʤʠ 

ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʟʘʧʠʩʫʶʯʽ ʧʨʠʩʪʨʦʾ ʪʘ 

ʧʨʦʮʝʩʦʨʠ.  

ɿʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ Jʥʨ ʦʙʯʠʩʣʶʚʘʣʦʩʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʘʣ
ʥʨ

T
J

t

D
=
D

, 

ʜʝ ȹTʘʣ ï ʘʙʩʦʣʶʪʥʠʡ ʣʘʥʮʶʛʦʚʠʡ ʧʨʠʨʽʩʪ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟʥʘʯʝʥʴ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʦʉ; æŰ ï ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʤʽʞ ʢʦʥʪʨʦʣʴʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʨʝʜʫʢʪʦʨʘ, ʭʚ [141]. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 

2 , ʚʥʘʩʣʽʜʦʢ ʥʝʟʥʘʯʥʦʩʪʽ, ʜʦ ʫʚʘʛʠ ʥʝ ʧʨʠʡʤʘʚʩ̫. ɺʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʽʚ ʫ 

ʚʩʽʭ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʨʦʟʜʽʣʘʭ ʇɸʊ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè ʧʨʦʚʦʜʠʣʠʩʴ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʛʘʣʫʟʝʚʠʭ ʚʠʤʦʛ [30] ʟʘ ʝʪʘʧʘʤʠ, ʚʢʘʟʘʥʠʤ ʥʘ ʨʠʩ. 4.1.  

 

 

ʈʠʩ. 4.1. ɽʪʘʧʠ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʜʫʢʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʦʩʽ ʢʦʣʽʩʥʦʾ 

ʧʘʨʠ ʚ ʇɸʊ çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè 

 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʩʭʝʤʦʶ ʚʢʘʟʘʥʦʶ ʥʘ ʨʠʩ. 4.2, ʷʢʘ 

ʚʽʜʧʦʚʽʜʘʻ ʩʠʩʪʝʤ ̔ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ i ʨʝʤʦʥʪʫ, ʱʦ ʟʘʧʨʦʚʘʜʞʝʥʘ ʥʘ 

ʋʢʨʘʾʥʩʴʢʽʡ ʟʘʣʽʟʥʠʮʽ [30] ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʽʜʨʝʤʦʥʪʦʚʘʥʠʭ 
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ʨʝʜʫʢʪʦʨʥʦ-ʢʘʨʜʘʥʥʠʭ ʧʨʠʚʦʜʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ oci ʪʠʧʽʚ EUK-160-1ʄ, 

WBA 32/2, ɾɼʈ-0002.  

 

ʈʠʩ. 4.2. ʉʪʨʫʢʪʫʨʘ ʦʙʢʘʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥ ɹʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʽʚ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ 
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4.2 ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʜʝʧʦ ʂʘʭʦʚʢʘ 

ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ çʆʜʝʩʴʢʘ ʟʘʣʽʟʥʠʮʷè 

 

ʋ ʢʚʽʪʥʽ 2014 ʨʦʢʫ, ʥʘ ʜʽʶʯʦʤʫ ʘʪʝʩʪʦʚʘʥʦʤʫ ʩʪʝʥʜʽ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʨʝʜʫʢʪʦʨʽʚ ʧʨʠʚʦʜʫ ʛʝʥʝʨʘʪʦʨʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʦʩʽ ʢʦʣʽʩʥʦʾ ʧʘʨʠ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʚʘʛʦʥʽʚ (ʜʠʚ. ʨʠʩ. 2.3), ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʚʠʧʨʦʙʫʚʘʥʥʷʤ 

ʧʽʜʜʘʣʠʩʷ ʧôʷʪʴ ʨʝʜʫʢʪʦʨʽʚ WBA 32/2 (ʨʠʩ. ʄ.1, ʜʦʜʘʪʦʢ ʄ), ʷʢʽ ʥʘʜʽʡʰʣʠ ʟ 

ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ.  

ʋʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ: ʥʘʧʨʫʛʘ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ U = 380 ɺ; 

ʯʘʩʪʦʪʘ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ f = 50 ɻʮ; ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ Nʝʧ = 32 ʢɺʪ; 

ʨʽʚʝʥʴ ʰʫʤʫ ʚ ʧʨʠʤʽʱʝʥʥʽ ɼʧʨ = 48 ɼʙ; ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʦʯʘʪʦʢ ʝʢʩʧʝʨʠʤʝʥʪʫ ʊʥʩ = 12 ʦʉ. 

ʈʝʞʠʤ ʦʙʢʘʪʢʠ, ʟʘ ʷʢʠʤ ʧʨʦʚʦʜʠʣʠʩʴ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʘ ʧʽʩʣʷ 

ʜʨʫʛʦʛʦ ʦʙôʻʤʫ ʨʝʤʦʥʪʫ ʟ ʟʘʤʽʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ, ʩʢʣʘʜʘʚʩʷ ʟ 4 ʝʪʘʧʽʚ: 

30 ʭʚʠʣʠʥ ʚʠʧʨʦʙʫʚʘʥʥʷ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʧʨʘʚʦ; 30 ʭʚʠʣʠʥ ʚʠʧʨʦʙʫʚʘʥʥʷ ʙʝʟ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʣʽʚʦ; 60 ʭʚʠʣʠʥ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʧʨʘʚʦ;  

60 ʭʚʠʣʠʥ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʣʽʚʦ. ʈʝʛʫʣʶʚʘʥʥʷ ʯʠʩʣʘ ʦʙʝʨʪʽʚ 

ʢʦʣʽʩʥʦʾ ʧʘʨʠ ʚʠʢʦʥʫʚʘʣʦʩʴ ʫ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ ʚʽʜ 0 ʜʦ 900 ʦʙ/ʭʚ ʰʣʷʭʦʤ 

ʧʽʜʪʨʠʤʘʥʥʷ ʨʽʚʥʷ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʩʪʝʥʜʫ [141]. 

ʇʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʪʠʣʘ ʚ ʢʘʨʪʝʨ ̔ ʨʝʜʫʢʪʦʨʘ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʜʽʡʩʥʶʚʘʣʠʩʴ ʢʦʞʥʽ 1,8 ʭʚʠʣʠʥʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʚʠʤʽʨʶʚʘʥʴ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʩʘʤʦʧʠʩʮʝʤ. ʈʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ.  

ʅʘ ʨʠʩ. 4.3 ʽ 4.4 ʚʢʘʟʘʥʽ ʬʫʥʢʮʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ ʚʽʜ ʯʘʩʫ 

ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʥʘʧʨʷʤʦʤ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʩʥʦʾ ʧʘʨʠ 

ʚʧʨʘʚʦ. ʇʨʠ ʦʙʢʘʪʮʽ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʥʘʧʨʷʤʦʤ ʦʙʝʨʪʘʥʥʷ ʚʣʽʚʦ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ ʯʘʩʫ ʥʦʩʷʪʴ ʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʤʫ ʛʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ. 
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ʈʠʩ. 4.3. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ 

(ʜʝʧʦ ʂʘʭʦʚʢʘ) 

 

ɿ ʛʨʘʬʽʢʽʚ (ʜʠʚ. ʨʠʩ. 4.3) ʚʠʜʥʦ, ʱʦ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ ʯʘʩʫ ʥʦʩʠʪʴ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʜʦʩʪʦʚʽʨʥʦ 

ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. ʂʦʣʠʚʘʥʥʷ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʶʪʴ 

ʘʧʝʨʽʦʜʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʽʥʝʨʮʽʡʥʽʩʪʶ ʪʝʧʣʦʦʙʤʽʥʫ ʪʘ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ʩʢʣʘʜʥʦʾ ʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʽʩʪ ʥʘʛʨʽʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʧʘʜʘʻ ʥʘ ʜʽʘʧʘʟʦʥ ʚʽʜ 4 ʜʦ  

25 ʭʚʠʣʠʥʠ. ɸʙʩʦʣʶʪʥʠʡ ʙʘʟʦʚʠʡ ʧʨʠʨʽʩʪ ʪʝʤʧʝʨʘʪʫʨʠ ʨʝʜʫʢʪʦʨʽʚ ʩʢʣʘʚ  

æʊ1 = 12 ʦʉ, æʊ2 = 9 ʦʉ, æʊ3 = 8,5 ʦʉ.  

ɸʧʨʦʢʩʠʤʘʮʽʷ ʛʨʘʬʽʢʽʚ ʚ ʩʝʨʝʜʽ Excel ʜʦʟʚʦʣʠʣʘ ʚʠʚʝʩʪʠ ʤʘʪʝʤʘʪʠʯʥʫ 

ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʫ ʯʘʩʽ: 

2

i i iy a x b x c= + + ʜʣʷ [ ]1 1,u ix x x- +Í , 

ʜʝ ai, bi, ci  ï ʢʦʝʬʽʮʽʻʥʪʠ; 2,x xï ʚʫʟʣʠ ʽʥʪʝʨʧʦʣʷʮʽʾ.  
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ʅʝʚʽʜʦʤʽ ʢʦʝʬʽʮʽʻʥʪʠ ai, bi, ci ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʫʤʦʚʠ ʧʨʦʭʦʜʞʝʥʥʷ 

ʧʘʨʘʙʦʣʠ ʯʝʨʝʟ ʪʨʠ ʪʦʯʢʠ: (xi-1, yi-1), (xi, yi), (xi+1, yi+1), ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ 

ʩʠʩʪʝʤʠ ʪʨʴʦʭ ʣʽʥʽʡʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ [142]: 

2

1 1 1

2

2

1 1 1

i i i i i i

i i i i i i

i i i i i i

y a x b x c

y a x b x c

y a x b x c

- - -

+ + +

ë = + +
î
= + +ì

î
= + +í

  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ 

ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʢʘʟʘʥʘ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ ʥʘ ʨʠʩ. 4.4. 

 

 

ʈʠʩ. 4.4. ʐʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʫ ʨʝʜʫʢʪʦʨʽʚ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ 

(ʜʝʧʦ ʂʘʭʦʚʢʘ) 

 

ɿ ʛʨʘʬʽʢʫ (ʜʠʚ. ʨʠʩ. 4.4) ʚʠʜʥʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʘʣʘ 

ʚʽʜ 0,1 ʜʦ 1,1 Áʉ/ʭʚ. ʐʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʫ ʟʨʦʩʪʘʻ ʟ 5 ʭʚʠʣʠʥʠ ʽ ʩʧʘʜʘʻ ʫ ʧʨʠʜʘʪʥʠʭ 

ʨʝʜʫʢʪʦʨʽʚ ʥʘ 10 ʭʚʠʣʠʥʽ. ʋ ʥʝʧʨʠʜʘʪʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ 

ʥʘʛʨʽʚʫ ʜʦʚʦʜʠʪʴʩʷ ʥʘ 16 ʭʚʠʣʠʥʫ, ʧʽʩʣʷ ʯʦʛʦ ʨʽʩʪ ʰʚʠʜʢʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʨʠʧʠʥʷʻʪʴʩʷ. ɿʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ ʤʘʻ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʜʦʩʪʦʚʽʨʥʦ 

ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ ʰʦʩʪʦʛʦ ʧʦʨʷʜʢʫ.  


