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ʋʪʠʣʽʟʘʮʽʷ ʪʘ ʨʝʢʫʧʝʨʘʮʽʷ ʚʽʜʭʦʜʽʚ. ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 101 çɽʢʦʣʦʛʽʷè ʪʘ 183 

çʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè / ʆ.ʆ. ɹʦʨʠʩʦʚʩʴʢʘ, ʆ.ɺ. 

ɼʝʤʝʥʢʦ, ɸ.ɺ. ʇʘʚʣʠʯʝʥʢʦ. ï ɼʥʽʧʨʦ: ʅʘʮʽʦʥʘʣʴʥʠʡ ʛʽʨʥʠʯʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

2017. ï 56 ʩ. 

 

 

ɸʚʪʦʨʠ: 

ʆ.ʆ. ɹʦʨʠʩʦʚʩʴʢʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ.; 

ʆ.ɺ. ɼʝʤʝʥʢʦ, ʘʩʠʩʪ.; 

ɸ.ɺ. ʇʘʚʣʠʯʝʥʢʦ, ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʜʦʮ. 

 

 

 

ɿʘʪʚʝʨʜʞʝʥʦ ʤʝʪʦʜʠʯʥʦʶ ʢʦʤʽʩʽʻʶ ʟ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 101 çɽʢʦʣʦʛʽʷè 

(ʧʨʦʪʦʢʦʣ ˉ4 ʚʽʜ 05.06.2017), 183 çʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘè (ʧʨʦʪʦʢʦʣ ˉ4 ʚʽʜ 07.06.2017) ʟʘ ʧʦʜʘʥʥʷʤ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʧʨʦʪʦʢʦʣ ˉ12 ʚʽʜ 01.06.2017). 

 

ʇʦʜʘʥʦ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʟ 

ʜʠʩʮʠʧʣʽʥʠ çʋʪʠʣʽʟʘʮʽʷ ʪʘ ʨʝʢʫʧʝʨʘʮʽʷ ʚʽʜʭʦʜʽʚè ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

101 çɽʢʦʣʦʛʽʷè, 183 çʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè. 

 

 

 

 

ɺʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʚʠʧʫʩʢ ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʟʘʭʠʩʪʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʜʦʮ. ɸ.ɺ. ʇʘʚʣʠʯʝʥʢʦ 
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ɿɸɻɸʃʔʅɯ ʇʆʃʆɾɽʅʅʗ 

 

ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, 

ʥʘʙʫʪʠʭ ʩʪʫʜʝʥʪʘʤʠ ʚ ʣʝʢʮʽʡʥʦʤʫ ʢʫʨʩʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ ʱʦʜʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. 

ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʢʣʶʯʘʶʪʴ 4 ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ, ʪʝʢʩʪʠ ʷʢʠʭ 

ʚʠʢʣʘʜʝʥʦ ʟʘ ʪʠʧʦʚʦʶ ʩʪʨʫʢʪʫʨʥʦʶ ʩʭʝʤʦʶ ï ʪʝʤʘ, ʤʝʪʘ ʨʦʙʦʪʠ, ʧʦʜʘʥʥʷ 

ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʟʘ ʪʝʤʦʶ, ʟʘʚʜʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʚʽʜʧʦʚʽʜʘʻ ʪʝʤʘʤ ʣʝʢʮʽʡʥʠʭ 

ʟʘʥʷʪʴ, ʱʦ ʩʧʨʠʷʻ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʢʨʽʧʣʝʥʥʶ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʟ ʜʠʩʮʠʧʣʽʥʠ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʥʘʙʫʪʠ 

ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʟ: 

- ʨʦʟʨʘʭʫʥʢʫ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ; 

- ʦʙʩʷʛʽʚ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ ʞʠʪʝʣʽʚ ʤʽʩʪʘ ʪʘ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʠʣʽʟʦʚʘʥʽ; 

- ʨʦʟʨʘʭʫʥʢʫ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʘʥʽʪʘʨʥʦʾ ʩʠʩʪʝʤʠ ʦʯʠʩʪʢʠ ʤʽʩʪʘ; 

- ʨʦʟʨʘʭʫʥʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ 

ʟʘʧʦʚʥʝʥʥʷ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ. 
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ʇʈɸʂʊʀʏʅɸ ʈʆɹʆʊɸ ˉ 1 

ɺʀɿʅɸʏɽʅʅʗ ʂʃɸʉʋ ʅɽɹɽɿʇɽʂʀ ʇʈʆʄʀʉʃʆɺʀʍ ɺɯɼʍʆɼɯɺ 

 

ʄʝʪʘ ʨʦʙʦʪʠ: ʥʘʙʫʪʪʷ ʩʪʫʜʝʥʪʘʤʠ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʨʦʟʨʘʭʫʥʢʫ ʢʣʘʩʫ 

ʥʝʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ. 

ʇʦʩʪʘʚʣʝʥʘ ʤʝʪʘ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʠʤ ʚʠʨʽʰʝʥʥʷʤ ʪʘʢʠʭ ʟʘʚʜʘʥʴ: 

- ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʟʘʛʘʣʴʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ ɼʉʘʥʇʽʅ 2.2.7.029-99 

çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʨʦʤʠʩʣʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ 

ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷè; 

- ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʤʝʪʦʜʫ 

ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ; 

- ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʠʢʣʘʜʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʠʭ 

ʚʽʜʭʦʜʽʚ ʟʘ LD50 ʪʘ ʟʘ ɻɼʂ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ; 

- ʩʘʤʦʩʪʽʡʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʟʛʽʜʥʦ 

ʟʘʚʜʘʥʥʷ ʥʘ ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ. 

 

ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ. ɼʦ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʚʽʜʭʦʜʠ ʩʬʝʨ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʧʦʞʠʚʘʥʥʷ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʜʦʚʢʽʣʣʷ ʽ 

ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ ʥʝʫʪʠʣʽʟʦʚʘʥʽ ʪʦʢʩʠʯʥʽ ʧʨʦʤʠʩʣʦʚʽ ʚʽʜʭʦʜʠ. 

ɺʽʜʭʦʜʠ ʛʘʣʫʟʝʡ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʬʝʨʠ ʩʧʦʞʠʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʩʽʻʾ ʤʘʩʠ ʧʝʚʥʦʛʦ ʚʽʜʭʦʜʫ ʘʙʦ 

ʦʢʨʝʤʠʭ ʡʦʛʦ ʽʥʛʨʝʜʽʻʥʪʽʚ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʯʦʪʠʨʠ ʢʣʘʩʠ ʥʝʙʝʟʧʝʢʠ: 

ɯ ʢʣʘʩ ï ʨʝʯʦʚʠʥʠ (ʚʽʜʭʦʜʠ) ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʽ; 

ɯɯ ʢʣʘʩ ï ʨʝʯʦʚʠʥʠ (ʚʽʜʭʦʜʠ) ʚʠʩʦʢʦʥʝʙʝʟʧʝʯʥʽ;  

ɯɯɯ ʢʣʘʩ ï ʨʝʯʦʚʠʥʠ (ʚʽʜʭʦʜʠ) ʧʦʤʽʨʥʦ ʥʝʙʝʟʧʝʯʥʽ;  

ɯV ʢʣʘʩ ï ʨʝʯʦʚʠʥʠ (ʚʽʜʭʦʜʠ) ʤʘʣʦʥʝʙʝʟʧʝʯʥʽ. 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʦʢʩʠʯʥʽʩʪʶ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ. 

ʊʦʢʩʠʯʥʠʤʠ ʧʨʦʤʠʩʣʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʪʘʢʽ ʚʽʜʭʦʜʠ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ 

ʩʢʣʘʜʽ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ. 

ɺʽʜʭʦʜʠ ɯ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʟʙʝʨʽʛʘʶʪʴ ʫ ʛʝʨʤʝʪʠʯʥʽʡ ʪʘʨʽ (ʩʪʘʣʝʚʽ ʙʦʯʢʠ, 

ʢʦʥʪʝʡʥʝʨʠ). ʇʦ ʤʽʨ ̔ʥʘʧʦʚʥʝʥʥʷ ʪʘʨʫ ʟ ʚʽʜʭʦʜʘʤʠ ʟʘʢʨʠʚʘʶʪʴ ʛʝʨʤʝʪʠʯʥʦ 

ʩʪʘʣʴʥʦʶ ʢʨʠʰʢʦʶ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʚʘʨʶʶʪʴ ʝʣʝʢʪʨʦʛʘʟʦʟʚʘʨʶʚʘʥʥʷʤ. 

ɺʽʜʭʦʜʠ ɯɯ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʟʙʝʨʽʛʘʶʪʴ, ʟʛʽʜʥʦ ʜʦ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ, ʫ 

ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʤʽʰʢʘʭ, ʧʘʢʝʪʘʭ, ʜʽʞʢʘʭ ʪʘ ʽʥʰʠʭ ʚʠʜʘʭ ʪʘʨʠ, ʱʦ ʟʘʧʦʙʽʛʘʻ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ (ʽʥʛʨʝʜʽʻʥʪʽʚ). 

ɺʽʜʭʦʜʠ ɯɯɯ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʟʙʝʨʽʛʘʶʪʴ ʫ ʪʘʨʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʣʦʢʘʣʽʟʦʚʘʥʝ 

ʟʙʝʨʽʛʘʥʥʷ, ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʪʘ ʪʨʘʥʩʧʦʨʪʥʽ 

ʨʦʙʦʪʠ ʽ ʚʠʢʣʶʯʘʻ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ. 

ɺʽʜʭʦʜʠ ɯV ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʚʽʜʢʨʠʪʦ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ 

ʤʘʡʜʘʥʯʠʢʫ ʫ ʚʠʛʣʷʜʽ ʢʦʥʫʩʦʧʦʜʽʙʥʦʾ ʢʫʧʠ. ʎʽ ʚʽʜʭʦʜʠ ʙʝʟ ʥʝʛʘʪʠʚʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙôʻʜʥʘʥʽ ʟ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ ʚ ʤʽʩʮʷʭ 

ʟʘʭʦʨʦʥʝʥʥʷ ʦʩʪʘʥʥʽʭ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʽʟʦʣʶʶʯʠʡ ʤʘʪʝʨʽʘʣ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʨʽʟʥʠʭ ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʧʨʠ ʦʩʚʦʻʥʥʽ ʪʝʨʠʪʦʨʽʾ. 
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ʅʘ ʜʘʥʠʡ ʯʘʩ ʻʜʠʥʦʶ ʦʬʽʮʽʡʥʦ ʟʘʪʚʝʨʜʞʝʥʦʶ ʚ ʋʢʨʘʾʥʽ ʤʝʪʦʜʠʢʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʻ ʜʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʧʨʘʚʠʣʘ ʽ ʥʦʨʤʠ 

ɼʉʘʥʇʽʅ 2.2.7.029-99 çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʚʽʜʭʦʜʘʤʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷè. 

ʎʝʡ ʥʦʨʤʘʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ ʤʽʩʪʠʪʴ ʜʝʷʢʽ ʥʦʨʤʠ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ ʜʽʶʯʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʪʘ ʧʨʠʥʮʠʧʘʤ ʜʝʨʞʘʚʥʦʾ ʨʝʛʫʣʷʪʦʨʥʦʾ 

ʧʦʣʽʪʠʢʠ, ʪʦʤʫ ʈʽʰʝʥʥʷʤ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʨʝʛʫʣʷʪʦʨʥʦʾ 

ʧʦʣʽʪʠʢʠ ʪʘ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ˉ 33 ʚʽʜ 15.07.2014 ʨʦʢʫ ʄʽʥʽʩʪʝʨʩʪʚʫ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʟʥʘʪʠ ɼʉʘʥʇʽʅ 2.2.7.029-99 

ʪʘʢʠʤʠ, ʱʦ ʚʪʨʘʪʠʣʠ ʯʠʥʥʽʩʪʴ, ʪʘ ʫʩʫʥʫʪʠ ʧʦʨʫʰʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʜʝʨʞʘʚʥʦʾ 

ʨʝʛʫʣʷʪʦʨʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʜʚʦʤʽʩʷʯʥʠʡ ʩʪʨʦʢ ʟ ʜʥʷ ʧʨʠʡʥʷʪʪʷ ʪʘʢʦʛʦ ʨʽʰʝʥʥʷ.  

ʇʨʦʪʝ ʽ ʜʦʩʽ ʞʦʜʥʽ ʟʤʽʥʠ ʥʝ ʙʫʣʠ ʚʥʝʩʝʥʽ ʫ ʮʝʡ ʜʦʢʫʤʝʥʪ ʽ ʞʦʜʥʠʭ ʥʦʚʠʭ 

ʧʨʘʚʠʣ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠ ʨʦʟʨʦʙʣʝʥʦ ʥʝ ʙʫʣʦ ʽ ʜʝ-ʬʘʢʪʦ ʥʘ ʧʨʘʢʪʠʮʽ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʬʘʭʽʚʮʽ 

ʚʠʤʫʰʝʥʽ ʧʨʦʜʦʚʞʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʮʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʥʝʜʽʶʯʠʤ 

ʜʦʢʫʤʝʥʪʦʤ, ʘʜʞʝ ʘʣʴʪʝʨʥʘʪʠʚʠ ʥʝʤʘʻ. 

ʆʪʞʝ, ʨʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʮʽʻʾ ʤʝʪʦʜʠʢʠ.  

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʦʙʥʠʢʦʤ ʚʽʜʭʦʜʽʚ ʘʙʦ ʟʘ ʡʦʛʦ ʜʦʨʫʯʝʥʥʷʤ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʩʣʽʜ ʟʜʽʡʩʥʶʚʘʪʠ: 

ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ ʥʘ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥʘʭ ʟʛʽʜʥʦ ʟ 

ɻʆʉʊ 12.1.007-76 ʚ ʫʩʪʘʥʦʚʘʭ, ʘʢʨʝʜʠʪʦʚʘʥʠʭ ʥʘ ʮʝʡ ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ; 

ï ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʤʝʪʦʜʦʤ, ʢʦʣʠ ʫʩʪʘʥʦʚʣʝʥʠʡ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʚʽʜʭʦʜʽʚ, ʟʘ LD50 ʘʙʦ ɻɼʂ ʝʢʟʦʛʝʥʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʤʝʪʦʜʦʤ 

ɿʛʽʜʥʦ ɼʉʘʥʇʽʅ 2.2.7.029-99, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚʽʜʭʦʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: 

- ʩʝʨʝʜʥʷ ʩʤʝʨʪʝʣʴʥʘ ʜʦʟʘ ʭʽʤʽʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ, ʱʦ ʚʠʢʣʠʢʘʻ ʟʘʛʠʙʝʣʴ 

50% ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʧʨʠ ʚʚʝʜʝʥʥʽ ʫ ʰʣʫʥʦʢ; 

- ʨʦʟʯʠʥʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ ʫ ʚʦʜʽ; 

- ʢʦʝʬʽʮʽʻʥʪ ʣʝʪʶʯʦʩʪʽ ʭʽʤʽʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ; 

- ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ (ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʩʝʨʝʜʥʴʦʾ 

ʩʤʝʨʪʝʣʴʥʦʾ ʜʦʟʠ); 

- ɻɼʂ ʭʽʤʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ˇʨʫʥʪʽ. 

ʗʢʱʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʨʦʟʨʦʙʣʝʥʦ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʫʪʠʣʽʟʘʮʽʾ, ʟʥʝʰʢʦʜʞʝʥʥʷ ʘʙʦ ʦʙʨʦʙʣʝʥʥʷ, ʷʢʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʩʫʥʝʥʥʷ ʯʠ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜʭʦʜʽʚ ʥʘ 

ʙʽʦʮʝʥʦʟʠ ʦʙôʻʢʪʽʚ ʜʦʚʢʽʣʣʷ, ʥʘʩʘʤʧʝʨʝʜ ˇʨʫʥʪʫ, ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ 

ʚʽʜʭʦʜʽʚ ʟʘ LD50 ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʘʤʠ 1 ʽ 2: 
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ʜʝ ʂ̔ ï ʽʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʽ ʢʦʞʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ 

ʩʢʣʘʜʫ ʚʽʜʭʦʜʫ, ʚʝʣʠʯʠʥʫ ʂ̔ ʦʢʨʫʛʣʶʶʪʴ ʜʦ ʧʝʨʰʦʛʦ ʟʥʘʢʫ ʧʽʩʣʷ ʢʦʤʠ; 

lg(LD50) ï ʣʦʛʘʨʠʬʤ ʩʝʨʝʜʥʴʦʾ ʩʤʝʨʪʝʣʴʥʦʾ ʜʦʟʠ ʭʽʤʽʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ ʧʨʠ 
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ʚʚʝʜʝʥʥʽ ʚ ʰʣʫʥʦʢ, (lg(LD50) ʟʥʘʭʦʜʷʪʴ ʟʘ ʜʦʚʽʜʥʠʢʘʤʠ [1-4]); 

S ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʨʦʟʯʠʥʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ ʫ ʚʦʜʽ (ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʦʚʽʜʥʠʢʘ [5] ʟʥʘʭʦʜʷʪʴ ʨʦʟʯʠʥʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ ʫ ʚʦʜʽ ʚ 

ʛʨʘʤʘʭ ʥʘ 100 ʛ ʚʦʜʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʚʠʱʝ 25Áʉ, ʮʶ ʚʝʣʠʯʠʥʫ ʜʽʣʷʪʴ ʥʘ 100 ʽ 

ʦʪʨʠʤʫʶʪʴ ʙʝʟʨʦʟʤʽʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ S, ʷʢʠʡ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʽʥʪʝʨʚʘʣʽ ʚʽʜ 0 ʜʦ 1); 

F ï ʢʦʝʬʽʮʽʻʥʪ ʣʝʪʢʦʩʪʽ ʭʽʤʽʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʚʽʜʥʠʢʽʚ [6, 

7] ʚʠʟʥʘʯʘʶʪʴ ʪʠʩʢ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ ʚ ʤʤ ʨʪ. ʩʪ. ʽʥʛʨʝʜʽʻʥʪʽʚ ʚʽʜʭʦʜʫ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 25Áʉ, ʱʦ ʤʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʽʥʥʷ ʧʨʠ 760 ʤʤ ʨʪ. ʩʪ. ʥʝ ʚʠʱʝ 

80Áʉ; ʦʜʝʨʞʘʥʫ ʚʝʣʠʯʠʥʫ ʜʽʣʷʪʴ ʥʘ 760 ʽ ʦʪʨʠʤʫʶʪʴ ʙʝʟʨʦʟʤʽʨʥʫ ʚʝʣʠʯʠʥʫ F, ʷʢʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 0 ʜʦ 1); 

ʉʚ ï ʢʽʣʴʢʽʩʪʴ ʜʘʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ ʚ ʟʘʛʘʣʴʥʽʡ ʤʘʩʽ ʚʽʜʭʦʜʫ, ʪ/ʪ; 

 ̔ï ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʢʦʥʢʨʝʪʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ. 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʂ̔ ʜʣʷ ʽʥʛʨʝʜʽʻʥʪʽʚ ʚʽʜʭʦʜʫ, ʚʠʙʠʨʘʶʪʴ ʥʝ ʙʽʣʴʰʝ 3, ʘʣʝ ʥʝ 

ʤʝʥʰʝ 2 ʦʩʥʦʚʥʠʭ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʤʝʥʰʽ ʂ̔; ʧʨʠ ʮʴʦʤʫ ʂ1 < ʂ2 < ʂ3 , ʢʨʽʤ ʪʦʛʦ, 

ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ 2ʂ1 Ó ʂ3. 

ä=
=
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n

i
iK

n
ʂ

1
2

1
, nÒ3,     (2) 

ʜʝ ʂɆ ï ʩʫʤʘʨʥʠʡ ʽʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ. ɺʽʥ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ 

ʘʙʦ ʪʨʴʦʭ ʚʠʙʨʘʥʠʭ ʽʥʜʝʢʩʽʚ ʪʦʢʩʠʯʥʦʩʪʽ, ʧʽʩʣʷ ʯʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʮʽ 1 

ʚʠʟʥʘʯʘʶʪʴ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ ʪʘ ʩʪʫʧʽʥʴ ʪʦʢʩʠʯʥʦʩʪʽ ʚʽʜʭʦʜʫ. 

ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ LD50 ʜʣʷ ʽʥʛʨʝʜʽʻʥʪʽʚ ʚʽʜʭʦʜʫ, ʘʣʝ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʢʣʘʩʫ 

ʥʝʙʝʟʧʝʢʠ ʮʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ (ɻʆʉʊ 12.1.005-88), ʥʝʦʙʭʽʜʥʦ 

ʫ ʬʦʨʤʫʣʫ (1) ʧʽʜʩʪʘʚʠʪʠ ʫʤʦʚʥʽ ʚʝʣʠʯʠʥʠ LD50, ʱʦ ʦʨʽʻʥʪʦʚʥʦ ʚʠʟʥʘʯʝʥʽ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʷ 1 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʟʘ LD50 

ɺʝʣʠʯʠʥʘ ʂɆ , ʦʪʨʠʤʘʥʘ ʥʘ 

ʦʩʥʦʚʽ LD50 
ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ ʉʪʫʧʽʥʴ ʪʦʢʩʠʯʥʦʩʪʽ 

ʄʝʥʰʝ 1,3 ɯ ʅʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʽ 

ɺʽʜ 1,3 ʜʦ 3,3 ɯɯ ɺʠʩʦʢʦʥʝʙʝʟʧʝʯʥʽ 

ɺʽʜ 3,4 ʜʦ 10 ɯɯɯ ʇʦʤʽʨʥʦ ʥʝʙʝʟʧʝʯʥʽ 

ɺʽʜ 10 ʽ ʙʽʣʴʰʝ ɯV ʄʘʣʦʥʝʙʝʟʧʝʯʥʽ 
 

ʊʘʙʣʠʮʷ 2 ï ʂʣʘʩʠ ʥʝʙʝʟʧʝʢʠ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʽ ʚʽʜʧʦʚʽʜʥʽ ʫʤʦʚʥʽ ʚʝʣʠʯʠʥʠ 

LD50 

ʂʣʘʩʠ ʥʝʙʝʟʧʝʢʠ 

ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ 
ɽʢʚʽʚʘʣʝʥʪ LD50 lg(LD50) 

ɯ 15 1,176 

ɯɯ 150 2,176 

ɯɯɯ 5000 3,699 

ɯV >5000 3,788 

 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʝ 
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ʤʘʻ ʚʧʨʦʚʘʜʞʝʥʠʭ ʩʭʝʤ ʫʪʠʣʽʟʘʮʽʾ, ʟʥʝʰʢʦʜʞʝʥʥʷ ʯʠ ʦʙʨʦʙʣʝʥʥʷ ʽ ʚʠʜʘʣʷʻʪʴʩʷ 

ʤʝʪʦʜʦʤ ʧʦʭʦʚʘʥʥʷ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʦʤʽʰʦʢ ʯʠ ʧʨʦʰʘʨʢʽʚ ʥʘ 

ʧʦʣʽʛʦʥʘʭ ʪʚʝʨʜʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʪʦʙʪʦ ʤʦʞʝ ʤʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʢʦʥʪʘʢʪ ʟ ʦʙôʻʢʪʘʤʠ ʜʦʚʢʽʣʣʷ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ 

ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ɻɼʂ ʾʭ ʭʽʤʽʯʥʠʭ ʩʢʣʘʜʥʠʢʽʚ ʫ ˇʨʫʥʪʽ ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ 3: 

iʚ

i
ʽ

CFS

ɻɼʂ
ʂ

)1,0( ++
= ,     (3) 

ʜʝ ɻɼʂ̔ ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ -̔ʪʦʾ ʪʦʢʩʠʯʥʦʾ ʭʽʤʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ ʫ ˇʨʫʥʪʽ [9], ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʚʽʜʭʦʜʽ; 

ʂ̔, S, ʉʚ, F, i ï ʪʽ ʞ ʩʘʤʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚ ʬʦʨʤʫʣʽ 1. 

ɺʝʣʠʯʠʥʫ ʂ̔ ʦʢʨʫʛʣʷʶʪʴ ʜʦ ʧʝʨʰʦʛʦ ʟʥʘʢʫ ʧʽʩʣʷ ʢʦʤʠ. 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʂ̔ ʜʣʷ ʽʥʛʨʝʜʽʻʥʪʽʚ ʚʽʜʭʦʜʫ, ʚʠʙʠʨʘʶʪʴ ʥʝ ʙʽʣʴʰʝ 3, ʘʣʝ ʥʝ 

ʤʝʥʰʝ 2 ʦʩʥʦʚʥʠʭ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʤʝʥʰʽ ʂ̔; ʧʨʠ ʮʴʦʤʫ ʂ1 < ʂ2 < ʂ3 , ʢʨʽʤ ʪʦʛʦ, 

ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ 2ʂ1 Ó ʂ3. 

ʇʦʪʽʤ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʩʫʤʘʨʥʠʡ ʽʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʽ (ʂɆ) ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ 

2, ʧʽʩʣʷ ʯʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʮʽ 3 ʚʠʟʥʘʯʘʶʪʴ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ ʪʘ ʩʪʫʧʽʥʴ 

ʪʦʢʩʠʯʥʦʩʪʽ ʚʽʜʭʦʜʫ. 

ɿʘʪʚʝʨʜʞʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʧʨʦʚʦʜʠʪʴ 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʟʘ ʧʦʛʦʜʞʝʥʥʷʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ. 

 

ʊʘʙʣʠʮʷ 3 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʟʘ ɻɼʂ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ 

ɺʝʣʠʯʠʥʘ ʂɆ, ʦʪʨʠʤʘʥʘ ʥʘ 

ʦʩʥʦʚʽ ɻɼʂ ʫ ̌ʨʫʥʪʽ 
ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ ʉʪʫʧʽʥʴ ʪʦʢʩʠʯʥʦʩʪʽ 

ʄʝʥʰʝ 2 ɯ ʅʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʽ 

ɺʽʜ 2 ʜʦ 16 ɯɯ ɺʠʩʦʢʦʥʝʙʝʟʧʝʯʥʽ 

ɺʽʜ 16,1 ʜʦ 30 ɯɯɯ ʇʦʤʽʨʥʦ ʥʝʙʝʟʧʝʯʥʽ 

ɺʽʜ 30,1 ʽ ʙʽʣʴʰʝ ɯV ʄʘʣʦʥʝʙʝʟʧʝʯʥʽ 

 

ʆʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ ʜʘʥʦʾ ʤʝʪʦʜʠʢʠ: 

- ʥʝ ʜʣʷ ʚʩʽʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʷʚʣʝʥʽ ʫ ʚʽʜʭʦʜʘʭ, ʚʩʪʘʥʦʚʣʝʥʽ 

LD50, ʢʣʘʩʠ ʥʝʙʝʟʧʝʢʠ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʽ ɻɼʂ ʚ ˇʨʫʥʪʽ; 

- ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʝʙʝʟʧʝʢʘ ʥʝ ʚʩʽʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʚʽʜʭʦʜʽʚ, ʘ 

ʪʽʣʴʢʠ ʜʚʦʭ ʘʙʦ ʪʨʴʦʭ ʧʨʽʦʨʠʪʝʪʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ; 

- ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʝʜʦʣʽʢ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʧʝʨʚʠʥʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʥʝʙʝʟʧʝʢʠ 

ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʭʦʜʽʚ; 

- ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʥʝʙʝʟʧʝʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʭʦʜʽʚ, 

ʪʘʢʽ ʷʢ ʢʘʥʮʝʨʦʛʝʥʥʽʩʪʴ, ʤʫʪʘʛʝʥʥʽʩʪʴ ʪʘ ʽʥ.; 

- ʥʝ ʟʘʚʞʜʠ ʪʦʯʥʦ ʚʽʜʦʤʠʡ ʩʢʣʘʜ ʚʽʜʭʦʜʽʚ; 

- ʜʝʷʢʽ ʚʠʜʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʤʦʞʫʪʴ ʤʘʪʠ ʥʝʧʦʩʪʽʡʥʠʡ ʷʢʽʩʥʠʡ ʩʢʣʘʜ, 

ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʫ ʯʘʩʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ ʪʦʱʦ; 

- ʷʢʽʩʥʠʡ ʽ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʢʦʰʪʽʚ ʽ ʯʘʩʫ. 

ʌʦʨʤʫʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʟʘ 

ʜʘʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʪʘʢʦʞ ʥʝʜʦʩʢʦʥʘʣʽ: 
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- ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʦʟʯʠʥʥʦʩʪʽ ʽ ʣʝʪʶʯʦʩʪʽ ʨʦʟʨʽʟʥʷʶʪʴʩʷ 

ʥʘ ʧʦʨʷʜʦʢ; ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʘʙʩʦʣʶʪʥʦ ʨʽʟʥʦʨʽʜʥʠʭ ʚʝʣʠʯʠʥ S, F ʽ C ʾʭ ʩʫʤʘ ʤʦʞʝ 

ʧʨʠʡʤʘʪʠ ʽʩʪʦʪʥʝ ʟʥʘʯʝʥʥʷ ʥʘʚʽʪʴ ʧʨʠ ʛʨʘʥʠʯʥʦ ʤʘʣʦʤʫ ʚʤʽʩʪʽ ʨʝʯʦʚʠʥʠ ʉi, ʘʣʝ 

ʟʥʘʯʥʠʭ ʚʝʣʠʯʠʥʘʭ ʢʦʝʬʽʮʽʻʥʪʘ ʨʦʟʯʠʥʥʦʩʪʽ S (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʬʪʦʨʠʜʫ ʩʫʨʤʠ, ʫ 

ʷʢʦʛʦ S=4,45; ʘʙʦ ʭʣʦʨʠʜʫ ʮʠʥʢʫ, ʫ ʷʢʦʛʦ S=3,75); 

- ʟʤʽʥʘ ʽʥʜʝʢʩʫ ʪʦʢʩʠʯʥʦʩʪʽ ʂi ʤʘʻ ʥʝʣʦʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ: ʯʠʤ ʪʦʢʩʠʯʥʽʩʪʴ 

ʚʠʱʝ, ʪʠʤ ʽʥʜʝʢʩ ʤʝʥʰʝ, ʽ ʥʘʚʧʘʢʠ; 

- ʩʘʤ ʽʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʽ ʽʥʛʨʝʜʽʻʥʪʘ ʂi ʻ ʥʝʧʦʚʥʦʮʽʥʥʠʤ: ʜʘʥʘ ʤʝʪʦʜʠʢʘ 

ʧʝʨʝʜʙʘʯʘʻ ʡʦʛʦ ʦʙʣʽʢ ʪʽʣʴʢʠ ʧʨʠ ʧʽʜʨʘʭʫʥʢʫ ʩʫʤʘʨʥʦʛʦ ʽʥʜʝʢʩʫ ʥʝʙʝʟʧʝʢʠ ʂɆ, 

ʪʦʙʪʦ ʩʘʤʘ ʚʝʣʠʯʠʥʘ ʂi ʥʝ ʻ ʩʘʤʦʜʦʩʪʘʪʥʴʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʢʦʤʧʦʥʝʥʪʘ 

ʩʫʤʽʰʽ ʽ ʥʽʷʢ ʥʝ ʧʦʚôʷʟʘʥʘ ʟ ʡʦʛʦ ʢʣʘʩʦʤ ʪʦʢʩʠʯʥʦʩʪʽ; 

- ʥʝ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʢʚʘʜʨʘʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʟʘʣʝʞʥʦʩʪʽ ʩʫʤʘʨʥʦʛʦ ʽʥʜʝʢʩʫ 

ʥʝʙʝʟʧʝʢʠ ʂɆ ʚʽʜ n, ʽ, ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʜʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʛʽʧʝʨʪʨʦʬʦʚʘʥʘ ʚ 

ʛʨʘʥʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ 2ʂ1=ʂ3, ʟʥʘʯʝʥʥʷ ʂɆ  ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʙʦʨʫ n=2 ʘʙʦ 

n=3 ʤʦʞʝ ʨʽʟʥʠʪʠʩʷ ʙʽʣʴʰ ʥʽʞ ʚ ʜʚʘ ʨʘʟʠ. 

ʂʨʽʤ ʪʦʛʦ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʜʭʦʜʽʚ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʩʝʨʝʜʥʷ 

ʩʤʝʨʪʝʣʴʥʘ ʜʦʟʘ ʭʽʤʽʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ LD50, ʨʦʟʯʠʥʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ ʫ 

ʚʦʜʽ S, ʢʦʝʬʽʮʽʻʥʪ ʣʝʪʶʯʦʩʪʽ ʭʽʤʽʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ F, ʡʦʛʦ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ ʚ 

ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʽ ɻɼʂ ʚ ˇʨʫʥʪʽ. ɺʩʽ ʮʽ ʧʦʢʘʟʥʠʢʠ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʚʽʜʭʦʜʽʚ 

ʘʙʦ ʾʭ ʩʢʣʘʜʦʚʠʭ ʪʽʣʴʢʠ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ, ʥʝ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʾʭ ʥʝʙʝʟʧʝʢʫ ʜʣʷ 

ʽʥʰʠʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
 

ʇʨʠʢʣʘʜʠ ʨʦʟʨʘʭʫʥʢʫ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ. 

1. ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʟʘ LD50. 

ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʽ N ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʽ ʚʽʜʭʦʜʠ, ʱʦ ʤʘʶʪʴ ʚ ʩʚʦʻʤʫ 

ʩʢʣʘʜʽ: ʩʫʣʴʬʘʪ ʩʚʠʥʮʶ ï 5%; ʦʢʩʠʜ ʩʚʠʥʮʶ ï 5%; ʦʢʩʠʜ ʘʣʶʤʽʥʽʶ ï 15%; ʦʢʩʠʜ 

ʟʘʣʽʟʘ ï 55%; ʭʣʦʨʠʜ ʤʠʰôʷʢʫ ï 20%. 

ʇʝʨʝʚʦʜʠʤʦ ʧʨʦʮʝʥʪʥʠʡ ʚʤʽʩʪ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʭʦʜʽʚ ʚ ʯʘʩʪʢʠ ʦʜʠʥʠʮʽ ʽ, 

ʢʦʨʠʩʪʫʶʯʠʩʴ ʪʘʙʣʠʮʝʶ 1 ʪʘ ʪʘʙʣʠʮʝʶ 4, ʟʥʘʭʦʜʠʤʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ 

ʪʦʢʩʠʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ. ʈʝʟʫʣʴʪʘʪʠ ʟʘʥʦʩʠʤʦ ʚ 

ʪʘʙʣʠʮʶ 5. 

 

ʊʘʙʣʠʮʷ 4 ï ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ [10] 

ʅʘʟʚʘ ʌʦʨʤʫʣʘ 

ʊʠʩʢ 

ʥʘʩʠʯʝ-

ʥʦʾ 

ʧʘʨʠ, ʤʤ 

ʨʪ.ʩʪ. 

ʈʦʟʯʠʥ-

ʥʽʩʪʴ, 

ʛ/100 ʛ 

ʚʦʜʠ 

LD50 
ɻɼʂ 

ʨ.ʟ. 

ʂʣʘʩ 

ʥʝʙʝʟ-

ʧʝʢʠ 

ɸʣʶʤʽʥʽʡ Al  0 0 - 2 ɯɯɯ 

ɸ ʛʽʜʨʦʢʩʠʜ Al(OH)3 0 0,00001 - 6 ɯɯɯ 

ɸ ʢʘʣʽʶ ʩʫʣʴʬʘʪ 
AlK(SO4)2Ĭ12

H2O 
0 5,9 - 2 ɯɯɯ 

ɸ ʥʽʪʨʘʪ Al(NO3)3Ĭ9H2 0 241 204 - - 
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ʅʘʟʚʘ ʌʦʨʤʫʣʘ 

ʊʠʩʢ 

ʥʘʩʠʯʝ-

ʥʦʾ 

ʧʘʨʠ, ʤʤ 

ʨʪ.ʩʪ. 

ʈʦʟʯʠʥ-

ʥʽʩʪʴ, 

ʛ/100 ʛ 

ʚʦʜʠ 

LD50 
ɻɼʂ 

ʨ.ʟ. 

ʂʣʘʩ 

ʥʝʙʝʟ-

ʧʝʢʠ 

 ʥʦʥʘʛʽʜʨʘʪ O 

ɸ ʥʽʪʨʠʜ AlN 0 0 - 2 ɯɯɯ 

ɸ ʦʢʩʠʜ Al 2O3 0 0 - 2 ɯɯ 

ɸ ʬʪʦʨʠʩʪʠʡ AlF3 0 0,559 - 2,5 ɯɯɯ 

ɸ ʩʫʣʴʬʘʪ Al 2(SO4)3 0 38,5 370 - - 

ɸ ʭʣʦʨʠʜ AlCl 3 0 45,1 150 - - 

ɸʤʽʘʢ NH3 0 52,6  20 ɯV 

ɸ ʩʫʣʴʬʘʪ (NH4)2SO4 0 75,4 4280 - - 

ɸ ʭʨʦʤʫ  

ʩʫʣʴʬʘʪ 
NH4Cr(SO4)2 0 10,78 11,9 - - 

ɺʘʥʘʜʽʡ V 0 0 - - - 

ɺ ʢʘʨʙʽʜ VC 0 0 - 3 ɯɯɯ 

ɺ ʦʢʩʠʜ (ɯɯɯ) V2O3 0 0 - 0,5 ɯɯ 

ɺ ʦʢʩʠʜ (V) V2O5 0 0,07 23,4 0,1 ɯɯ 

ɺ ʭʣʦʨʠʜ VCl3 0 - 24 0,5 ɯɯ 

ɿʘʣʽʟʦ Fe 0 0 98600 - - 

ɿ ʦʢʩʠʜ 
FeO, Fe3O4, 

Fe2O3 
0 0 - 10 ɯɯɯ 

ɿ ʩʫʣʴʬʘʪ Fe2(SO4)3 0 0 533 - - 

ɿ ʭʣʦʨʠʜ FeCl3 0 96,6 59 - - 

ʂʘʜʤʽʡ Cd 0 0 890 0,01 ɯ 

ʂ ʦʢʩʠʜ CdO 0 0,00048 67 0,1 ɯɯ 

ʂ ʩʫʣʴʬʘʪ CdSO4 0 76,4 47 0,01 ɯ 

ʂ ʭʣʦʨʠʜ CdCl2 0 114,1 67 0,01 ɯ 

ʂ ʥʽʪʨʘʪ  

ʪʝʪʨʘʛʽʜʨʘʪ 

Cd(NO3)2Ĭ 

4H2O 
0 149,4 47 0,01 ɯ 

ʂʦʙʘʣʴʪ Co 0 0 - 0,05 ɯ 

ʂ ʦʢʩʠʜ 
CoO, Co3O4, 

Co2O3 
0 0 202 0,05 ɯ 

ʂ ʩʫʣʴʬʘʪ CoSO4 0 39,3 424 - - 

ʂ ʭʣʦʨʠʜ CoCl2 0 52,9 55 - - 

ʂ ʥʽʪʨʘʪ CoNO3 0 50,57 434 - - 

ʂ ʬʪʦʨʠʩʪʠʡ CoF2 0 1,36 150 - - 

ʄʘʨʛʘʥʝʮʴ Mn 0 0 - 0,3 ɯɯ 

ʄ ʢʘʨʙʦʥʘʪ MnCO3 0 0,00011 - - - 

ʄ ʥʽʪʨʘʪ  

ʛʝʢʩʘʛʽʜʨʘʪ 

Mn(NO3)2Ĭ 

6H2O 
0 132,3 56 - - 

ʄ ʦʢʩʠʜ MnO2 0 0 550 0,05 ɯ 

ʄ ʩʫʣʴʬʘʪ MnSO4 0 62,9 64 - - 
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ʅʘʟʚʘ ʌʦʨʤʫʣʘ 

ʊʠʩʢ 

ʥʘʩʠʯʝ-

ʥʦʾ 

ʧʘʨʠ, ʤʤ 

ʨʪ.ʩʪ. 

ʈʦʟʯʠʥ-

ʥʽʩʪʴ, 

ʛ/100 ʛ 

ʚʦʜʠ 

LD50 
ɻɼʂ 

ʨ.ʟ. 

ʂʣʘʩ 

ʥʝʙʝʟ-

ʧʝʢʠ 

ʄ ʭʣʦʨʠʜ MnCl2 0 73,9 120 - - 

ʄʽʜʴ Cu 0 0 - 1 ɯɯ 

ʄ ʦʢʩʠʜ CuO 0 0 273  - 

ʄ ʩʫʣʴʬʘʪ CuSO4 0 20,5 43 0,5 ɯɯ 

ʄ ʭʣʦʨʠʩʪʘ CuCl2 0 74,5 3,7 0,5 ɯɯ 

ʄʠʰôʷʢ As 0 0 144 - - 

ʄ ʦʢʩʠʜ (ɯɯɯ) As4O6 0 3,7 10 - - 

ʄ ʦʢʩʠʜ (ɯɯɯ) As2O3 0 2,04 19,1 0,3 ɯɯ 

ʄ ʦʢʩʠʜ (V) As2O5 0 65,8 - 0,3 ɯɯ 

ʄ ʩʫʣʴʬʽʜ As2S3 0 0 215 - - 

ʄ ʭʣʦʨʠʜ AsCl3 11,65 0 48 - - 

ʅʽʢʝʣʴ Ni 0 0 780 0,5 ɯɯ 

ʅ ʦʢʩʠʜ NiO 0 0 - 0,5 ɯɯ 

ʅ ʩʫʣʴʬʘʪ NiSO4 0 38,4 32 0,5 ɯɯ 

ʅ ʩʫʣʴʬʽʜ NiS 0 0 - 0,5 ɯɯ 

ʅ. ʪʝʪʨʘʢʘʨʙʦʥʽʣ Ni(CO)4 - 0,018 - 0,0005 ɯ 

ʅ ʭʣʦʨʠʜ NiCl2 0 65,6 105 - - 

ʈʪʫʪʴ Hg 0,0013 0 - 0,01 ɯ 

ʈ ʭʣʦʨʠʜ  

(ʩʫʣʝʤʘ) 
HgCl2 0 6,6 17,5 0,05 ɯ 

ʈ ʥʽʪʨʘʪ ʛʽʜʨʘʪ 
Hg(NO3)2Ĭ 

0,5H2O 
0 - - 0,05 ɯ 

ʈ ʦʢʩʠʜ HgO - 0,0051 - 0,05 ɯ 

ʈ ʩʫʣʴʬʘʪ Hg2SO4 - 0,058 - 0,05 ɯ 

ʉʚʠʥʝʮʴ Pb 0 0 - 0,005 ɯ 

ʉ ʦʢʩʠʜ (ɯɯ, ɯV) 
PbO, Pb2O4, 

PbO2 
0 0,2756 217 - - 

ʉ ʥʽʪʨʘʪ Pb(NO3)2 0 52,2  0,01 ɯ 

ʉ ʩʫʣʴʬʘʪ PbSO4 0 0,0045 282 0,01 ɯ 

ʉ ʦʨʪʦʘʨʩʝʥʘʪ Pb3(AsO4)2 0 0 - 0,15 ɯɯ 

ʉʪʨʦʥʮʽʡ Sr 0 - - - - 

ʉ ʛʽʜʨʦʢʩʠʜ Sr(OH)2 0 0,81 3160 1,0 ɯɯ 

ʉ ʢʘʨʙʦʥʘʪ SrCO3 0 0,0011  6,0 ɯV 

ʉ ʥʽʪʨʘʪ Sr(NO3)2 0 70,4 1028 1,0 ɯɯ 

ʉ ʦʢʩʠʜ SrO 0 - 667 1,0 ɯɯ 

ʉ ʩʫʣʴʬʘʪ SrSO4 0 0,0132 - 6,0 ɯV 

ʉ ʭʣʦʨʠʜ SrCl2 0 53,1 1036 - - 

ʉ ʭʨʦʤʫʪ SrCrO4 0 0,12 3110 - - 

ʉʫʨʤʘ Sb 0 0 90 0,5 ɯɯ 
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ʅʘʟʚʘ ʌʦʨʤʫʣʘ 

ʊʠʩʢ 

ʥʘʩʠʯʝ-

ʥʦʾ 

ʧʘʨʠ, ʤʤ 

ʨʪ.ʩʪ. 

ʈʦʟʯʠʥ-

ʥʽʩʪʴ, 

ʛ/100 ʛ 

ʚʦʜʠ 

LD50 
ɻɼʂ 

ʨ.ʟ. 

ʂʣʘʩ 

ʥʝʙʝʟ-

ʧʝʢʠ 

ʉ ʦʢʩʠʜ (ɯɯɯ) Sb2O3 0 - 172 1 ɯɯ 

ʉ ʦʢʩʠʜ (V) Sb2O5 0 0,3 978 2 ɯɯɯ 

ʉ ʩʫʣʴʬʽʜ (ɯɯɯ) Sb2S3 0 0,00017 209 1 ɯɯ 

ʉ ʩʫʣʴʬʽʜ (V) Sb2S5 0 0 458 2 III  

ʉ ʬʪʦʨʠʜ (ɯɯɯ) SbF3 0 444,7 15 0,3 II  

ʉ ʬʪʦʨʠʜ (V) SbF5 0 - - 0,3 II  

ʉ ʭʣʦʨʠʜ (ɯɯɯ) SbCl3 0 602 13 0,3 II  

ʉ ʭʣʦʨʠʜ (V) SbCl5 0 - - 0,3 II  

ʍʨʦʤ Cr 0 0 - - - 

ʍ ʦʢʩʠʜ Cr2O3 0 0 450 1 II  

ʍ ʦʢʩʠʜ CrO3 0 167  0,01 I 

ʍ ʭʣʦʨʠʜ CrCl3 0 0 7,8 0,01 I 

ʎʠʥʢ Zn 0 0 - - - 

ʎ ʦʢʩʠʜ ZnO 0 0,00016  0,5 II  

ʎ ʦʨʪʦʬʦʩʬʘʪ Zn3(PO4)2 0 0 551 - - 

ʎ ʩʫʣʴʬʘʪ ZnSO4Ĭ7H2O 0 165 - 5 III  

ʎ ʩʫʣʴʬʽʜ ZnS 0 0 - 5 III  

ʎ ʬʦʩʬʽʜ Zn3P2 0 0 - 0,1 II  

ʎ ʭʣʦʨʠʜ Zn Cl2 0 375 - 1 II  

  

ʊʘʙʣʠʮʷ 5 ï ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʭʦʜʽʚ 

ʂʦʤʧʦ-

ʥʝʥʪ 

ʄʘʩʘ,  

ʉ
ʚ
i 

ʪ/ʪ 

ʊʠʩʢ 

ʥʘʩʠʯʝʥʦʾ 

ʧʘʨʠ, ʤʤ 

ʨʪ.ʩʪ. 

ʈʦʟʯʠʥ-

ʥʽʩʪʴ, 

ʛ / 100 ʛ 

ʚʦʜʠ 

LD50 

ʂʣʘʩ 

ʥʝʙʝʟ-

ʧʝʢʠ 

ɽʢʚʽʚʘ-

ʣʝʥʪ 

LD50  

F S 

PbSO4 0,05 0 0,0045 282 - - 0 0,000045 

PbO 0,05 0 0,2756 217 - - 0 0,002756 

Al 2O3 0,15 0 0 - III  5000 0 0 

FeO 0,55 0 0 - III  5000 0 0 

AsCl3 0,20 11,65 0 48 - - 0,015 0 

 

ɿʘ ʬʦʨʤʫʣʦʶ 1 ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʽʜʭʦʜʽʚ ʚʠʟʥʘʯʘʻʤʦ ʽʥʜʝʢʩ 

ʪʦʢʩʠʯʥʦʩʪʽ: 

.0,49
05,001,0000045,0

282lg

1,0

)lg(
)PbSO(

111

150
41 =

+Ö+
=

++
=

ʚCFS

LD
K  

.3,44
05,001,0002756,0

217lg
PbO)(2 =

+Ö+
=K  
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.7,24
15,001,00

5000lg
)OAl( 323 =

+Ö+
=K  

.7,6
55,001,00

5000lg
FeO)(4 =

+Ö+
=K  

4,8
2,0015,01,00

48lg
)AsCl( 35 =

+Ö+
=K . 

ʈʦʟʪʘʰʦʚʫʻʤʦ ʢʦʝʬʽʮʽʻʥʪʠ ʪʦʢʩʠʯʥʦʩʪʽ ʚ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʟʥʘʯʝʥʥʷ: 

.7,6FeO)(1 =K  

.4,8)AsCl( 32 =K  

.7,24)OAl( 323 =K  

.3,44PbO)(4 =K  

.0,49)PbSO( 45 =K  

ʆʙʠʨʘʻʤʦ ʥʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ʪʦʢʩʠʯʥʦʩʪʽ Ki, ʱʦʙ ʚʠʢʦʥʫʚʘʣʘʩʷ 

ʫʤʦʚʘ: ʂ1 <ʂ2 <ʂ3. 

ʊʘʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʙʫʜʫʪʴ: ʂ1=6,7; ʂ2=8,4 ʽ ʂ3=24,7. 

ʇʨʠ ʮʴʦʤʫ ʫʤʦʚʘ 2ʂ1 Ó ʂ3 ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. ʆʪʞʝ, ʚʽʜʢʠʜʘʻʤʦ ʪʨʝʪʽʡ 

ʢʦʝʬʽʮʽʻʥʪ ʽ ʚʠʟʥʘʯʘʻʤʦ ʩʫʤʘʨʥʠʡ ʽʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʽ ʟʘ ʧʝʨʰʠʤʠ ʜʚʦʤʘ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ 2: 

.8,3)4,87,6(
2

11
2

1
2

=+=ä=
=

S

n

i
iK

n
ʂ  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʮʽʥʦʯʥʦʾ ʰʢʘʣʠ (ʪʘʙʣʠʮʷ 2), ʚʽʜʭʦʜʠ ʜʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ III ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ï ʧʦʤʽʨʥʦ ʥʝʙʝʟʧʝʯʥʽ. 

ʇʦʜʽʙʥʽ ʚʽʜʭʦʜʠ ʥʝʙʝʟʧʝʢʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʧʘʧʝʨʦʚʠʭ ʽ ʪʢʘʥʠʥʥʠʭ ʤʽʰʢʘʭ, 

ʧʘʢʝʪʘʭ ʽ ʽʥʰʠʭ ʚʠʜʘʭ ʪʘʨʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʚʘʥʪʘʞʥʦ-

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʽ ʪʨʘʥʩʧʦʨʪʥʽ ʨʦʙʦʪʠ ʽ ʚʠʢʣʶʯʘʶʪʴ ʧʦʰʠʨʝʥʥʷ ʚ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. ɿ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʮʽ 

ʚʽʜʭʦʜʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʜʘʣʝʥʽ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʜʽʙ. ʋ ʨʘʟʽ ʪʠʤʯʘʩʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

ʚʽʜʭʦʜʽʚ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʩʢʣʘʜʘʭ ʘʙʦ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʟʘʙʝʟʧʝʯʝʥʽ ʚʠʤʦʛʠ ɻʆʉʊ 12.1.005-88 ʜʦ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ. 

 

2. ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʟʘ ʜʘʥʠʤʠ ɻɼʂ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ˇʨʫʥʪʽ. 

ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʽ M ʫʪʚʦʨʶʶʪʴʩʷ ʚʽʜʭʦʜʠ, ʱʦ ʤʘʶʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ: ʦʢʩʠʜ 

ʥʽʢʝʣʶ ï 15%; ʩʫʣʴʬʘʪ ʮʠʥʢʫ ï 15%; ʭʣʦʨʠʜ ʭʨʦʤʫ ï 10%; ʩʫʣʴʬʘʪ ʩʚʠʥʮʶ ï 

50%; ʩʫʣʴʬʘʪ ʤʘʨʛʘʥʮʶ ï 10%. 

ʇʝʨʝʚʦʜʠʤʦ ʧʨʦʮʝʥʪʥʠʡ ʚʤʽʩʪ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʭʦʜʽʚ ʫ ʯʘʩʪʢʠ ʦʜʠʥʠʮʽ ʽ, 

ʢʦʨʠʩʪʫʶʯʠʩʴ ʪʘʙʣʠʮʝʶ 4 ʠ 6, ʟʥʘʭʦʜʠʤʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʘ. ʈʝʟʫʣʴʪʘʪʠ ʟʘʥʦʩʠʤʦ ʚ ʪʘʙʣʠʮʶ 7. 

ɿʘ ʬʦʨʤʫʣʦʶ 3 ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʽʜʭʦʜʽʚ ʚʠʟʥʘʯʘʻʤʦ ʽʥʜʝʢʩ 

ʪʦʢʩʠʯʥʦʩʪʽ: 

.7,26
15,001,00

0,4

1,0
)(

111

1
1 =

+Ö+
=

++
=

ʚCFS

ʇɼʂ
NiOK  
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.8,12
15,001,065,1

0,23
)( 42 =

+Ö+
=ZnSOK  

.0,60
10,001,00

0,6
)( 33 =

+Ö+
=CrClK  

.0,12
50,001,000045,0

0,6
)( 44 =

+Ö+
=PbSOK  

.6,2057
10,001,0629,0

1500
)( 45 =

+Ö+
=MnSOK  

 

ʊʘʙʣʠʮʷ 6 ï ɻʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ˇʨʫʥʪʽ 

ʅʘʟʚʘ ʨʝʯʦʚʠʥʠ ɻɼʂ, ʤʛ/ʢʛ 

ɺʘʥʘʜʽʡ 150 

ʂʦʙʘʣʴʪ (ʨʫʭʦʤʘ ʬʦʨʤʘ) 5,0 

ʄʽʜʴ (ʨʫʭʦʤʘ ʬʦʨʤʘ) 3,0 

ʅʽʢʝʣʴ (ʨʫʭʦʤʘ ʬʦʨʤʘ) 4,0 

ʎʠʥʢ (ʨʫʭʦʤʘ ʬʦʨʤʘ) 23,0 

ʍʨʦʤ (ʨʫʭʦʤʘ ʬʦʨʤʘ) 6,0 

ʉʚʠʥʝʮʴ (ʨʫʭʦʤʘ ʬʦʨʤʘ) 6,0 

ʄʘʨʛʘʥʝʮʴ 1500 

ʈʪʫʪʴ 2,1 

ʄʠh ôʷʢ 2,0 

ʉʫʨʤʘ 4,5 

 

ʊʘʙʣʠʮʷ 7 ï ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʭʦʜʽʚ  

ʂʦʤʧʦʥʝʥʪ 

ʄʘʩʘ,  

ʉ
ʚ
i 

ʪ/ʪ 

ʊʠʩʢ 

ʥʘʩʠʯʝʥʦʾ 

ʧʘʨʠ, 

ʤʤ. ʨʪ. ʩʪ. 

ʈʦʟʯʠʥʥʽʩʪʴ, 

ʛ / 100 ʛ ʚʦʜʠ 

ɻɼʂ ʫ 

ˇʨʫʥʪʽ ʟʘ 

ʤʝʪʘʣʦʤ, 

ʤʛ/ʢʛ 

F S 

NiO 0,15 0 0 4,0 0 0 

ZnSO4 0,15 0 165 23,0 0 1,65 

CrCl3 0,10 0 0 6,0 0 0 

PbSO4 0,50 0 0,0045 6,0 0 0,000045 

MnSO4 0,10 0 62,9 1500 0 0,629 

 

ʋʧʦʨʷʜʢʦʚʫʻʤʦ ʨʷʜ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʦʢʩʠʯʥʦʩʪʽ ʟʘ ʟʨʦʩʪʘʥʥʷʤ ʽ ʚʚʦʜʠʤʦ ʥʦʚʫ 

ʥʫʤʝʨʘʮʽʶ: 

.0,12)( 41 =PbSOK  

.8,12)( 42 =ZnSOK  

.7,26)(3 =NiOK  

.0,60)( 34 =CrClK  

.6,2057)( 45 =MnSOK  
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ʆʙʠʨʘʻʤʦ ʥʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ʪʦʢʩʠʯʥʦʩʪʽ Ki, ʱʦʙ ʚʠʢʦʥʫʚʘʣʘʩʷ 

ʫʤʦʚʘ: ʂ1 < ʂ2 <ʂ3. 

ʊʘʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʙʫʜʫʪ:ɹ ʂ1=12,0; ʂ2=12,8 ̔ ʂ3=26,7. 

ʇʨʠ ʮʴʦʤʫ ʫʤʦʚʘ 2ʂ1 Ó ʂ3 ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. ʆʪʞʝ, ʚʽʜʢʠʜʘʻʤʦ ʪʨʝʪʽʡ 

ʢʦʝʬʽʮʽʻʥʪ ʽ ʚʠʟʥʘʯʘʻʤʦ ʩʫʤʘʨʥʠʡ ʽʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʽ ʟʘ ʧʝʨʰʠʤʠ ʜʚʦʤʘ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ 2: 

2,6)8,120,12(
2

11
2

1
2

=+=ä=
=

S

n

i
iK

n
ʂ . 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʮʽʥʦʯʥʦʾ ʰʢʘʣʠ (ʪʘʙʣʠʮʷ 3), ʚʽʜʭʦʜʠ ʜʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ II ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ï ʚʠʩʦʢʦʥʝʙʝʟʧʝʯʥʽ. 

ɺʽʜʭʦʜʠ ɯɯ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʟʘʢʨʠʪʽʡ ʪʘʨʽ (ʧʦʣʽʝʪʠʣʝʥʦʚʽ 

ʤʽʰʢʠ, ʧʘʢʝʪʠ, ʜʽʞʢʠ, ʟʘʢʨʠʪʽ ʷʱʠʢʠ), ʟʜʘʪʥʽʡ ʟʘʧʦʙʽʛʘʪʠ ʧʦʰʠʨʝʥʥʶ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. ɿ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʮʽ ʚʽʜʭʦʜʠ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʚʠʜʘʣʝʥʽ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʜʽʙ. ʋ ʨʘʟʽ ʪʠʤʯʘʩʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ɻʆʉʊ 

12.1.005-88. 

 

ʂʦʥʪʨʦʣʴʥʝ ʟʘʚʜʘʥʥʷ 

 

ɺʠʟʥʘʯʠʪʠ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ˉ 1 ʽ ˉ 2 ʟʘ LD50  ̔ʟʘ ɻɼʂ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ˇʨʫʥʪʽ ʚʽʜʧʦʚʽʜʥʦ. ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʙʝʟʧʝʯʥʦʛʦ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ. ʉʢʣʘʜ ʚʽʜʭʦʜʽʚ 

ʟʛʽʜʥʦ ʚʘʨʽʘʥʪʽʚ ʟʘʚʜʘʥʥʷ ʥʘʚʝʜʝʥʠʡ ʫ ɼʦʜʘʪʢʫ ɸ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ʗʢʽ ʧʨʦʤʠʩʣʦʚʽ ʚʽʜʭʦʜʠ ʥʘʟʠʚʘʶʪʴʩʷ ʪʦʢʩʠʯʥʠʤʠ? 

2. ɺʠʤʦʛʠ ʜʦ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʫ 

ʥʝʙʝʟʧʝʢʠ.  

3. ʉʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ. 

4. ʗʢʽ ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʤʝʪʦʜʦʤ? 

5. ɼʣʷ ʷʢʠʭ ʚʽʜʭʦʜʽʚ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʧʦʢʘʟʥʠʢʦʤ LD50? 

6. ɺ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʩʣʽʜ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ɻɼʂ ʾʭ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ˇʨʫʥʪʽ? 

7. ʅʝʜʦʣʽʢʠ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ. 
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ʇʈɸʂʊʀʏʅɸ ʈʆɹʆʊɸ ˉ 2 

ʈʆɿʈɸʍʋʅʆʂ ʆɹʉʗɻɯɺ ʅɸʂʆʇʀʏɽʅʅʗ  

ʊɺɽʈɼʀʍ ʇʆɹʋʊʆɺʀʍ ɺɯɼʍʆɼɯɺ 

 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʧʘʥʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʦʙʩʷʛʽʚ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ 

ʞʠʪʝʣʽʚ ʤʽʩʪʘ. 

ʇʦʩʪʘʚʣʝʥʘ ʤʝʪʘ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʠʤ ʚʠʨʽʰʝʥʥʷʤ ʪʘʢʠʭ ʟʘʚʜʘʥʴ: 

- ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʥʦʨʤʘʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ; 

- ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʝʪʦʜʠʢʦʶ ʨʦʟʨʘʭʫʥʢʫ ʦʙʩʷʛʽʚ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ; 

- ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʊʇɺ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʤʽʩʪʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʯʠʩʝʣʴʥʦʩʪʽ ʞʠʪʝʣʽʚ (ʟʛʽʜʥʦ ʟʘʚʜʘʥʥʷ ʥʘ ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ) ʪʘ ʨʦʟʨʘʭʫʥʦʢ 

ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʫʪʠʣʽʟʦʚʘʥʽ. 

 

ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ. ʉʘʥʽʪʘʨʥʘ ʦʯʠʩʪʢʘ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ ï ʦʜʠʥ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʩʘʥʽʪʘʨʥʦ-

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʘʩʝʣʝʥʥʷ ʽ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʉʭʝʤʘ ʩʘʥʽʪʘʨʥʦʛʦ ʦʯʠʱʝʥʥʷ ï ʧʨʦʝʢʪ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʠʨʽʰʝʥʥʷ 

ʢʦʤʧʣʝʢʩʫ ʨʦʙʽʪ ʟ ʦʨʛʘʥʽʟʘʮʽʾ, ʟʙʦʨʫ, ʚʠʜʘʣʝʥʥ,̫ ʟʥʝʰʢʦʜʞʝʥʥ ̫ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ ʽ ʧʨʠʙʠʨʘʥʥʶ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʗʢ ʧʨʘʚʠʣʦ, ʩʭʝʤʘ ʩʘʥʽʪʘʨʥʦʾ ʦʯʠʩʪʢʠ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʫ 

ʤʽʩʪʘ ʥʘ ʪʝʨʤʽʥ 15-20 ʨʦʢʽʚ ʟ ʚʠʜʽʣʝʥʥʷʤ ʧʝʨʰʦʾ ʯʝʨʛʠ ʟʘʭʦʜʽʚ, ʘ ʧʨʦʛʥʦʟ ʤʦʞʝ 

ʦʭʦʧʣʶʚʘʪʠ ʧʝʨʽʦʜ 25-30 ʨʦʢʽʚ. 

ʉʭʝʤʘ ʩʘʥʽʪʘʨʥʦʛʦ ʦʯʠʱʝʥʥʷ ʟʘʟʚʠʯʘʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʫʪʚʦʨʝʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ: ʤʦʨʬʦʣʦʛʽʯʥʠʡ 

ʩʢʣʘʜ; ʱʽʣʴʥʽʩʪʴ; ʚʦʣʦʛʽʩʪʴ; ʝʣʝʤʝʥʪʥʠʡ ʽ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ; ʧʠʪʦʤʘ ʪʝʧʣʦʪʘ 

ʟʛʦʨʷʥʥʷ ʽ ʪ. ʜ. 

3. ɺʠʙʽʨ ʪʝʭʥʦʣʦʛʽʾ ʟʙʦʨʫ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ. 

4. ʈʦʟʨʦʙʢʫ ʩʭʝʤʠ ʣʽʪʥʴʦʛʦ ʽ ʟʠʤʦʚʦʛʦ ʧʨʠʙʠʨʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ. 

5. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʭʥʦʣʦʛʽʾ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ. 

6. ʈʦʟʨʘʭʫʥʦʢ ʦʨʽʻʥʪʦʚʥʦʾ ʚʘʨʪʦʩʪʽ ʩʘʥʽʪʘʨʥʦʾ ʦʯʠʩʪʢʠ ʪʘ ʧʨʠʙʠʨʘʥʥʷ 

ʤʽʩʪʘ. 

ʗʢ ʚʠʜʥʦ ʟ ʮʴʦʛʦ ʧʝʨʝʣʽʢʫ, ʙʝʟ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʫʪʚʦʨʝʥʥʷ ʪʘ ʙʝʟ 

ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʧʦʚʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʚʠʙʨʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʾʭ 

ʟʙʦʨʫ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʨʦʟʨʘʭʫʚʘʪʠ ʚʘʨʪʽʩʪʴ ʩʘʥʽʪʘʨʥʦʾ ʦʯʠʩʪʢʠ 

ʪʘ ʧʨʠʙʠʨʘʥʥʷ ʤʽʩʪʘ ʥʝʤʦʞʣʠʚʦ. ʉʘʤʝ ʪʦʤʫ ʧʠʪʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʦʙʩʷʛʽʚ ʊʇɺ, 

ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʤʽʩʪʽ, ʻ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤ. 

ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʛʽʜʥʦ çʈʝʢʦʤʝʥʜʦʚʘʥʠʤ 

ʥʦʨʤʘʤ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʟ ʚʠʚʝʟʝʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚè (ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʟ 

ʧʠʪʘʥʴ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ˉ 75 ʚʽʜ 22.03.2010). 

ʅʦʨʤʠ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʟ ʚʠʚʝʟʝʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʦʩʷʪʴ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʡ 
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ʭʘʨʘʢʪʝʨ ʪʘ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʫʢʨʫʧʥʝʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʭʝʤ ʩʘʥʽʪʘʨʥʦʛʦ ʦʯʠʱʝʥʥʷ, ʦʙôʻʢʪʽʚ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʫ ʧʨʦʮʝʩʽ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʤʘʰʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ, ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʦʱʦ. 

ʅʦʨʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ï ʮʝ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ (ʢʛ, ʣ, ʤ
3
), ʱʦ ʫʪʚʦʨʶ ʪʁʴʩʷ ʥʘ 

ʨʦʟʨʘʭʫʥʢʦʚʫ ʦʜʠʥʠʮʶ (ʣʶʜʠʥʘ ʜʣʷ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ, ʦʜʥʝ ʤʽʩʮʝ ʚ ʛʦʪʝʣʽ, 1 ʤ
2
 

ʪʦʨʛʦʚʦʾ ʧʣʦʱʽ ʜʣʷ ʢʨʘʤʥʠʮʴ ʽ ʪ. ʜ.) ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ (ʜʦʙʘ, ʨʽʢ). 

ʅʦʨʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʜʚʦʭ ʜʞʝʨʝʣ: 

1. ɾʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʙʣʘʛʦʫʩʪʨʦʶ. 

2. ʋʩʪʘʥʦʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʾʜʘʣʝʥʴ, ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ, ʛʦʪʝʣʽʚ, ʢʨʘʤʥʠʮʴ ʽ ʪ. ʧ.). 

ʆʨʽʻʥʪʦʚʥʽ ʥʦʨʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʚʽʜ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʥʘʚʝʜʝʥʽ ʫ 

ʪʘʙʣʠʮʽ 8. 

ʋ ʨʽʟʥʠʭ ʟʘ ʨʦʟʤʽʨʘʤʠ ʤʽʩʪʘʭ ʨʦʟʧʦʜʽʣ ʯʠʩʝʣʴʥʦʩʪʽ ʞʠʪʝʣʽʚ, ʱʦ ʤʝʰʢʘʶʪʴ 

ʫ ʙʫʜʠʥʢʘʭ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʙʣʘʛʦʫʩʪʨʦʶ, ʪʘʢʦʞ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʚ ʤʽʩʪʘʭ ʟ ʥʘʩʝʣʝʥʥʷʤ ʜʦ 50 ʪʠʩ. ʦʩʽʙ ʫ ʧʦʚʥʽʩʪʶ ʚʧʦʨʷʜʢʦʚʘʥʠʭ 

ʙʫʜʠʥʢʘʭ ʧʨʦʞʠʚʘʻ ʧʨʠʙʣʠʟʥʦ 25% ʞʠʪʝʣʽʚ, ʩʝʨʝʜʥʴʦʛʦ ʙʣʘʛʦʫʩʪʨʦʶ ï 25%, ʚ 

ʙʫʜʠʥʢʘʭ ʙʝʟ ʙʣʘʛʦʫʩʪʨʦʶ ʽ ʧʨʠʚʘʪʥʦʤʫ ʩʝʢʪʦʨʽ ï ʜʝʩʴ ʧʦʣʦʚʠʥʘ ʤʝʰʢʘʥʮʽʚ 

(50%). ʋ ʤʽʩʪʘʭ ʟ ʯʠʩʝʣʴʥʽʩʪʶ ʞʠʪʝʣʽʚ ʚʽʜ 50 ʜʦ 150 ʪʠʩ. ʮʽ ʧʦʢʘʟʥʠʢʠ 

ʩʪʘʥʦʚʣʷʪʴ ʚʽʜʧʦʚʽʜʥʦ 25, 30 ʽ 45%, ʪʦʙʪʦ ʯʠʤ ʙʽʣʴʰʠʤ ʻ ʤʽʩʪʦ, ʪʠʤ ʤʝʥʰʘ 

ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʤʝʰʢʘʻ ʫ ʧʨʠʚʘʪʥʦʤʫ ʩʝʢʪʦʨʽ, ʘ ʢʽʣʴʢʽʩʪʴ ʤʝʰʢʘʥʮʽʚ 

ʙʘʛʘʪʦʧʦʚʝʨʭʽʚʦʢ, ʥʘʚʧʘʢʠ, ʟʙʽʣʴʰʫʻʪʴʩʷ (ʜʠʚ. ʪʘʙʣ. 9). 

ʋ ʪʘʙʣʠʮʽ 10 ʥʘʚʝʜʝʥʽ ʦʨʽʻʥʪʦʚʥʽ ʥʦʨʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʚʽʜ ʜʨʫʛʦʛʦ 

ʜʞʝʨʝʣʘ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʤʽʩʪʽ ï ʦʙ'ʻʢʪʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʪʦʨʛʦʚʠʭ ʽ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʠʭ ʫʩʪʘʥʦʚ. 

 

ʊʘʙʣʠʮʷ 8 ï ʆʨʽʻʥʪʦʚʥʽ ʥʦʨʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʚʽʜ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, Hi
ʞ

 

ʆʙ'ʻʢʪ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ 

ʅʦʨʤʘ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ 

ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ Hi
ʞ
, ʢʛ ʑʽʣʴʥʽʩʪʴ, 

ʢʛ/ʤ
3 

ʩʝʨʝʜʥʴʦ- 

ʜʦʙʦʚʘ 

ʩʝʨʝʜʥʴʦ- 

ʨʽʯʥʘ 

1 2 3 4 

ɹʘʛʘʪʦʢʚʘʨʪʠʨʥʽ ʪʘ ʦʜʥʦʢʚʘʨʪʠʨʥʽ 

ʙʫʜʠʥʢʠ ʟ ʥʘʷʚʥʽʩʪʶ ʫʩʽʭ ʚʠʜʽʚ 

ʙʣʘʛʦʫʩʪʨʦʶ 

0,77 304,5 
105,0-

230,0 

ɹʘʛʘʪʦʢʚʘʨʪʠʨʥʽ ʙʫʜʠʥʢʠ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʦʜʥʦʛʦ ʘʙʦ ʜʚʦʭ ʟ ʚʠʜʽʚ ʙʣʘʛʦʫʩʪʨʦʶ: 

ʢʘʥʘʣʽʟʘʮʽʾ  0,96 350,4 
130,0-

250,0 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʧʘʣʝʥʥʷ  1,0 365,0 
131,8-

259,8 

ʢʘʥʘʣʽʟʘʮʽʾ ʽ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʧʘʣʝʥʥʷ 

(ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʝʨʜʦʛʦ ʧʘʣʠʚʘ)  
1,15 420,0 

145,0-

298,0 

ʆʜʥʦʢʚʘʨʪʠʨʥʽ ʙʫʜʠʥʢʠ ʟ ʧʨʠʩʘʜʠʙʥʦʶ ʜʽʣʷʥʢʦʶ: 
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1 2 3 4 

ʟ ʥʘʷʚʥʽʩʪʶ ʫʩʽʭ ʚʠʜʽʚ ʙʣʘʛʦʫʩʪʨʦʶ  1,26 460,0 
164,3-

319,4 

ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʘʥʘʣʽʟʘʮʽʾ  1,45 530,0 
187,3-

360,5  

ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʧʘʣʝʥʥʷ  1,52 555,0 
192,0-

372,5  

ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʧʘʣʝʥʥʷ 

(ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʝʨʜʦʛʦ ʧʘʣʠʚʘ), 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʢʘʥʘʣʽʟʘʮʽʾ 

1,59 580,0 
194,0-

384,1 

 

ʊʘʙʣʠʮʷ 9 ï ʆʨʽʻʥʪʦʚʥʠʡ ʨʦʟʧʦʜʽʣ ʯʠʩʝʣʴʥʦʩʪʽ ʞʠʪʝʣʽʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʤʩ̔ʪʘ, q, % 

ʏʠʩʝʣʴʥʽʩʪʴ 

ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ, 

ʪʠʩ. ʞʠʪʝʣʽʚ 

ʇʦʚʥʽʩʪʶ 

ʚʧʦʨʷʜʢʦʚʘʥʽ 

ʙʫʜʠʥʢʠ 

ɹʫʜʠʥʢʠ 

ʩʝʨʝʜʥʴʦʛʦ 

ʙʣʘʛʦʫʩʪʨʦʶ 

ɹʫʜʠʥʢʠ ʙʝʟ 

ʙʣʘʛʦʫʩʪʨʦʶ ʪʘ 

ʧʨʠʚʘʪʥʽ 

ʙʫʜʠʥʢʠ 

ʜʦ 50 25 25 50 

ʚʽʜ 50 ʜʦ 150 25 30 45 

ʚʽʜ 150 ʜʦ 300 30 30 40 

ʚʽʜ 300 ʜʦ 500 35 30 35 

ʚʽʜ 500 ʜʦ 850 40 40 20 

ʚʽʜ 850 ʜʦ 1000 50 25 25 

ʙʽʣʴʰʝ 1000 55 25 20 

 

ʊʘʙʣʠʮʷ 10 ï ʆʨʽʻʥʪʦʚʥʽ ʥʦʨʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʚʽʜ ʦʙ'ʻʢʪʽʚ ʩʫʩʧʽʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʪʦʨʛʦʚʠʭ ʽ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʠʭ ʫʩʪʘʥʦʚ, Hi
ʩ
 

ʆʙôʻʢʪ 

ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʭʦʜʽʚ 

ʆʜʠʥʠʮʽ 

ʚʠʤʽʨʶʚʘʥʥʷ 

ʅʦʨʤʘ ʥʘʢʦʧʠʯʝʥʥʷ 

Hi
ʩ
, ʢʛ ʑʽʣʴʥʽʩʪʴ, 

ʢʛ/ʤ
3
 ʩʝʨʝʜʥʴʦ-

ʜʦʙʦʚʘ 

ʩʝʨʝʜʥʴʦ- 

ʨʽʯʥʘ 

ʃʽʢʘʨʥʷ 1 ʣʽʞʢʦ 0,35 127,75 127,75-159,7 

ʇʦʣʽʢʣʽʥʽʢʘ 1 ʚʽʜʚʽʜʘʥʥʷ 0,01 3,0 100,0-167,0 

ɻʦʪʝʣʴ 1 ʤʽʩʮʝ 0,5 182,0 121,0-182,0 

ɻʫʨʪʦʞʠʪʦʢ 1 ʤʽʩʮʝ 0,35 146,0 182,0-243,0 

ʉʘʥʘʪʦʨʽʡ, ʙʫʜʠʥʦʢ 

ʚʽʜʧʦʯʠʥʢʫ 
1 ʤʽʩʮʝ 0,7 256,0 135,0-183,0 

ɼʠʪʷʯʽ ʩʘʜʢʠ, ʷʩʣʘ 1 ʤʽʩʮʝ 0,28 70,0 184,0-200,0 

ʐʢʦʣʘ 1 ʫʯʝʥ ɹ 0,08 20,0 167,0-200,0 

ʇʨʦʬʪʝʭʫʯʠʣʠʱʝ 1 ʫʯʝʥʴ 0,4 100,0 181,8-200,0 

ɺʅɿ ʽ ʪʝʭʥʽʢʫʤ 1 ʫʯʝʥʴ 0,09 23,0 177,0-192,0 

ʊʝʘʪʨ ʽ ʢʽʥʦʪʝʘʪʨ 1 ʤʽʩʮʝ 0,08 24,5 102,0-116,0 

ʈʝʩʪʦʨʘʥ 1 ʙʣʶʜʦ 1,4 540,0 245,0-270,0 
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ʆʙôʻʢʪ 

ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʭʦʜʽʚ 

ʆʜʠʥʠʮʽ 

ʚʠʤʽʨʶʚʘʥʥʷ 

ʅʦʨʤʘ ʥʘʢʦʧʠʯʝʥʥʷ 

Hi
ʩ
, ʢʛ ʑʽʣʴʥʽʩʪʴ, 

ʢʛ/ʤ
3
 ʩʝʨʝʜʥʴʦ-

ʜʦʙʦʚʘ 

ʩʝʨʝʜʥʴʦ- 

ʨʽʯʥʘ 

ʂʘʬʝ, ʾʜʘʣʴʥʷ 1 ʙʣʶʜʦ 0,5 182,5 184,0-192,0 

ʇʨʦʤʪʦʚʘʨʥʠʡ ʤʘʛʘʟʠʥ 
1 ʤ

2
 ʪʦʨʛ. 

ʧʣʦʱʽ 
0,15 46,0 177,0-184,0 

ʇʨʦʜʦʚʦʣʴʯʠʡ ʤʘʛʘʟʠʥ 
1 ʤ

2
 ʪʦʨʛ. 

ʧʣʦʱʽ 
0,3 91,50 183,0-198,9 

ʈʠʥʦʢ 
1 ʤ

2
 ʪʦʨʛ. 

ʧʣʦʱʽ 
0,31 96,0 160,0-240,0 

ʇʣʷʞ 1 ʤ
2
 ʧʣʦʱʽ 0,04  133,3-160,0 

ɺʦʢʟʘʣ 
1 ʤ

2
 ʧʣʦʱʽ 

ʦʯʽʢʫʚʘʥʥʷ 
0,37 135,0 205,0-217,0 

 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

(ʾʜʘʣʝʥʴ, ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʛʦʪʝʣʽʚ, ʢʨʘʤʥʠʮʴ ʽ ʪ. ʧ.) ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʨʦʟʤʽʨʽʚ ʤʽʩʪʘ ʪʘ ʢʽʣʴʢʦʩʪʽ ʡʦʛʦ ʤʝʰʢʘʥʮʽʚ. ʊʘʢ, ʫ ʪʘʙʣʠʮʽ 11 ʥʘʚʝʜʝʥʘ 

ʦʨʽʻʥʪʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʦʨʛʦʚʠʭ ʽ ʢʫʣʴʪʫʨʥʦ-

ʧʦʙʫʪʦʚʠʭ ʫʩʪʘʥʦʚ ʟʘʣʝʞʥʦ ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ, ʘ ʫ ʪʘʙʣʠʮʽ 12 ï 

ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʤʽʩʮʴ ʚ ʦʜʥʦʤʫ ʦʙ'ʻʢʪʽ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʣʽʞʦʢ ʫ 

ʣʽʢʘʨʥʽ, ʫʯʥʽʚ ʫ ʰʢʦʣʽ, ʩʪʫʜʝʥʪʽʚ ʫ ɺʅɿ ʽ ʪ. ʜ.) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ, ʘʜʞʝ ʨʦʟʤʽʨʠ ʩʫʩʧʽʣʴʥʠʭ ʫʩʪʘʥʦʚ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʤʝʰʢʘʥʮʽʚ ʫ ʤʽʩʪʽ, ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʦʙʩʣʫʛʦʚʫʚʘʪʠ. 

 

ʊʘʙʣʠʮʷ 11 ï ʂʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʦʨʛʦʚʠʭ ʽ ʢʫʣʴʪʫʨʥʦ-

ʧʦʙʫʪʦʚʠʭ ʫʩʪʘʥʦʚ ʟʘʣʝʞʥʦ ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ Nʦʙ, ʰʪ. 

ʆʙôʻʢʪʠ 

ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʭʦʜʽʚ 

ʉʝʨʝʜʥʷ ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʦʙʩʣʫʛʦʚʫʻʪʴʩʷ, ʪʠʩ. ʯʦʣ. 

25 50 100 150 200 250 300 400 500 600 750 900 1000 

ʃʽʢʘʨʥʷ 1-3 1-3 2 3 4 5 6 7 8 9 10 11 12 

ʇʦʣʽʢʣʽʥʽʢʘ 1 1 2 3 4 5 7 8 9 10 11 12 13 

ɻʦʪʝʣ ɹ 1 1 1 1 2 2 3 3 4 5 6 6 7 

ɻʫʨʪʦʞʠʪʦʢ 2 3 3 10 15 20 30 40 50 60 70 80 90 

ʉʘʥʘʪʦʨʽʡ - - - - - - 2 3 4 5 6 7 8 

ɼʠʪʷʯʽ ʩʘʜʢʠ, 

ʩ̫ʣʘ 
2 4 6 15 30 50 100 120 130 140 150 160 170 

ʐʢʦʣʘ 4 8 10 15 20 30 40 50 60 90 100 120 160 

ʇʨʦʬʪʝʭʫʯʠ-

ʣʠɦ ʝ 
1 2 2 3 3 5 10 12 20 25 30 30 30 

ɺʅɿ, 

ʪʝʭʥʽʢʫʤ 
- - - 4 8 10 15 20 25 30 

25- 

40 

25- 

40 

30- 

40 

ʊʝʘʪʨ, 1 2 3 5 6 8 10 12 14 15 16 17 20 
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ʆʙôʻʢʪʠ 

ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʭʦʜʽʚ 

ʉʝʨʝʜʥʷ ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʦʙʩʣʫʛʦʚʫʻʪʴʩʷ, ʪʠʩ. ʯʦʣ. 

25 50 100 150 200 250 300 400 500 600 750 900 1000 

ʢʽʥʦʪʝʘʪʨ 

ʈʝʩʪʦʨʘʥ 1 1 2 3 4 6 8 10 11 12 13 14 20 

ʂʘʬʝ, 

ʾʜʘʣʴʥʷ 
4 5 8 12 18 20 30 40 50 60 70 80 100 

ʇʨʦʤʪʦʚʘʨʥʠ

ʡ ʤʘʛʘʟʠʥ 
3 6 18 20 40 70 100 120 140 160 170 180 190 

ʇʨʦʜʦʚʦʣʴʯʠ

ʡ ʤʘʛʘʟʠʥ 
4 8 20 25 50 80 150 160 170 180 190 200 220 

ʈʠʥʦʢ 1 2 2 3 3 3 4 4 5 6 7 8 10 

ʇʣʷʞ 1 1 1 1 2 2 2 3 3 3 3 4 5 

ɺʦʢʟʘʣʠ 

(ʟʘʣʽʟʥʠʯʥʽ, 

ʘʚʪʦʚʦʢʟʘʣʠ) 

2 2 2 2 2 3 4 6 8 8 8 10 12 

 

ʊʘʙʣʠʮʷ 12 ï ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʤʽʩʮʴ ʚ ʦʜʥʦʤʫ ʦʙ'ʻʢʪʽ ʩʫʩʧʽʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʪʦʨʛʦʚʠʭ ʽ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʠʭ ʫʩʪʘʥʦʚʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ nʦʜ.ʦʙ 

ʆʙ'ʻʢʪʠ 

ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʭʦʜʽʚ 

ʆʜʠ-

ʥʠʮʽ 

ʚʠʤ-̔

ʨʫ 

ʏʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʪʠʩ. ʯʦʣ. 

2
5 

5
0 

1
0

0 

1
5

0 

2
0

0 

2
5

0 

3
0

0 

4
0

0 

5
0

0 

6
00

 

7
5

0 

9
0

0 

1
0

0
0 

ʃʽʢʘʨʥʷ ʣʽʞʢʦ 85 85 85 85 90 90 200 200 200 200 200 200 200 

ʇʦʣʽʢʣʽʥʢ̔ʘ 
ʚʽʜʚ-̔

ʜʘʥʥ ̫
40 40 50 60 100 100 200 200 300 400 500 600 600 

ɻʦʪʝʣʴ ʤʽʩʮʝ 20 20 50 50 60 100 160 160 200 200 300 300 300 

ɻʫʨʪʦʞʠʪʦʢ ʤʽʩʮʝ 80 80 100 100 150 150 200 200 200 250 250 250 250 

ʉʘʥʘʪʦʨʽʡ ʤʽʩʮʝ - - - - - - 100 100 200 300 300 300 300 

ɼʠʪʷʯʽ ʩʘʜʠ, 

ʷʩʣʘ 
ʤʽʩʮʝ 100 100 100 150 150 150 150 150 150 150 150 150 150 

ʐʢʦʣʘ ʫʯʝʥʴ 
300- 

500 
500 500 

400- 

600 
600 600 600 

700- 

1000  

700- 

1000 

700- 

1000 

700-

1000 

700- 

1000  

700- 

1000  

ʇʨʦʬʪʝʭʫ-

ʯʠʣʠʱʝ 
ʫʯʝʥʴ 50 50 50 50 100 100 100 150 150 150 150 150 200 

ɺʅɿ, 

ʪʝʭʥʽʢʫʤ 
ʫʯʝʥʴ - - - 800 800 800 1000 1000 1000 2000 

2000- 

5000 

2000- 

7000  

2000- 

10000  

ʊʝʘʪʨ, 

ʢʽʥʦʪʝʘʪʨ 
ʤʽʩʮʝ 400 400 400 400 400 400 500 500 500 500 500 600 600 

ʈʝʩʪʦʨʘʥ ʙʣʶʜʦ 45 50 100 200 300 400 500 600 700 800 900 1000 1200 

ʂʘʬʝ, 

ʾʜʘʣʴʥʷ 
ʙʣʶʜʦ 400 500 600 700 800 800 800 800 900 900 1000 1000 1000 

ʇʨʦʤʪʦʚʘʨ- 1 ʤ
2
 60 60 60 60 70 70 70 100 100 150 150 150 200 
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ʆʙ'ʻʢʪʠ 

ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʭʦʜʽʚ 

ʆʜʠ-

ʥʠʮʽ 

ʚʠʤ-̔

ʨʫ 

ʏʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʪʠʩ. ʯʦʣ. 

2
5 

5
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1
0
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1
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2
0
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2
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4
0

0 

5
0

0 

6
00

 

7
5

0 

9
0

0 

1
0

0
0 

ʥʠʡ ʤʘʛʘʟʠʥ 

ʇʨʦʜʦʚʦʣʴ-

ʯʠʡ ʤʘʛʘʟʠʥ 
1 ʤ

2
 30 30 30 40 40 50 50 60 100 100 120 120 150 

ʈʠʥʦʢ 1 ʤ
2
 60 60 150 150 200 300 400 500 1000 1500 2000 3000 4000 

ʇʣʷʞ 1 ʤ
2
 300 300 300 500 500 500 500 1000 1000 1000 1500 1500 2000 

ɺʦʢʟʘʣ 1 ʤ
2
 100 100 100 200 200 250 250 400 450 500 600 800 1000 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʽʚ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʤʽʩʪʽ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʝ: 

1. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ ʞʠʪʝʣʽʚ ʤʽʩʪʘ ʨʦʟʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, 

ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʫ ʙʫʜʠʥʢʘʭ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʙʣʘʛʦʫʩʪʨʦʶ, ʟʘ ʬʦʨʤʫʣʦʶ: 
 

Ni =(nĀqi)/100,      (4) 
 

ʜʝ n ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʫ ʤʽʩʪʽ, ʯʦʣ.; 

q  ̔ ï ʯʠʩʣʦ ʞʠʪʝʣʽʚ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʫ ʙʫʜʠʥʢʘʭ ʟ ʨʟ̔ʥʠʤ ʩʪʫʧʝʥʝʤ 

ʙʣʘʛʦʫʩʪʨʦʶ, % (ʪʘʙʣ. 9). 

2. ʈʦʟʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʤʩ̔ʪʽ ʟʘ ʜʦʙʫ ʪʘ ʟʘ ʨʽʢ 

ʚʽʜ ʦʙôʻʢʪʽʚ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʙʣʘʛʦʫʩʪʨʦʶ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

Qi
ʞ

=NiĀHi
ʞ

,       (5) 
 

ʜʝ ʅ̔
ʞ

 ï ʚʽʜʧʦʚʽʜʥʘ ʥʦʨʤʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜ ʦʙôʻʢʪʽʚ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ, 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʘ (ʪʘʙʣ. 8). 

3. ʈʦʟʨʘʭʫʚʘʪʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʁ ʪʴʩʷ ʫ ʤʽʩʪʽ ʟʘ ʜʦʙʫ 

ʪʘ ʟʘ ʨʽʢ ʚʽʜ ʦʙôʻʢʪʽʚ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ ʟʘ ʬʦʨʤʫʣʦʶ: 
  

Qʞ=×Qi
ʞ

.       (6) 
  

4. ʈʦʟʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʤʩ̔ʪʽ ʟʘ ʜʦʙʫ ʪʘ ʟʘ ʨʽʢ 

ʚʽʜ ʢʦʞʥʦʛʦ ʟ ʦʙôʻʢʪʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʨʽʟʥʦʛʦ ʚʠʜʫ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

Qi
ʩ
=NʦʙĀnʦʜ.ʦʙ.ĀHi

ʩ
,      (7) 

 

ʜʝ Nʦʙ  ï ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʤʽʩʪʽ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ ʞʠʪʝʣʽʚ, ʰʪ. (ʪʘʙʣ. 11); 

nʦʜ.ʦʙ ï ʢʽʣʴʢʽʩʪʴ ʦʜʠʥʠʮʴ ʚ ʦʙôʻʢʪʽ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ ʞʠʪʝʣʽʚ, ʰʪ. (ʪʘʙʣ. 12). 

ʅ̔
ʩ
 ï ʚʽʜʧʦʚʽʜʥʘ ʥʦʨʤʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜ ʦʙôʻʢʪʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

(ʪʘʙʣ. 10). 

5. ʈʦʟʨʘʭʫʚʘʪʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʁ ʪʴʩʷ ʫ ʤʽʩʪʽ ʟʘ ʜʦʙʫ 

ʪʘ ʟʘ ʨʽʢ ʚʽʜ ʦʙôʻʢʪʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
  

Qʩ=×Qi
ʩ
.       (8) 
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6. ʈʦʟʨʘʭʫʚʘʪʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʤʽʩʪʽ ʟʘ 

ʜʦʙʫ ʪʘ ʟʘ ʨʽʢ: 
  

Qʟ=Qʞ+Qʩ.       (9) 
 

7. ɺʩʪʘʥʦʚʠʪʠ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʠʣʽʟʦʚʘʥʽ. 

ʊʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʫʪʪʻʚʫ ʥʝʙʝʟʧʝʢʫ 

ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʟ ʽʥʰʦʛʦ ï ʻ ʜʞʝʨʝʣʦʤ ʮʽʥʥʠʭ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ɼʦ ʩʢʣʘʜʫ ʊʇɺ ʚʭʦʜʷʪʴ ʥʘʩʪʫʧʥʽ ʢʦʤʧʦʥʝʥʪʠ, %: 

¶ ʧʘʧʽʨ, ʢʘʨʪʦʥ    20ï30; 

¶ ʭʘʨʯʦʚʽ ʚʽʜʭʦʜʠ  28ï45; 

¶ ʜʝʨʝʚʠʥʘ    1,5ï4; 

¶ ʤʝʪʘʣ ʯʦʨʥʠʡ   1,5ï4,5; 

¶ ʤʝʪʘʣ ʢʦʣʴʦʨʦʚʠʡ  0,2ï0,3; 

¶ ʪʝʢʩʪʠʣʴ    4ï7%; 

¶ ʢʦʩʪʽ    0,5ï2; 

¶ ʩʢʣʦ    3ï8; 

¶ ʰʢʽʨʘ, ʨʝʟʠʥʘ   1ï4; 

¶ ʢʘʤʽʥʥʷ, ʬʘʷʥʩ  1ï3; 

¶ ʧʣʘʩʪʤʘʩʘ   1,5ï5; 

¶ ʽʥʰʝ    1ï3. 

ɺʪʦʨʠʥʥʠʤʠ ʤʘʪʝʨʽʘʣʴʥʠʤʠ  ʨʝʩʫʨʩʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʠʣʽʟʦʚʘʥʽ, ʻ 

ʧʘʧʽʨ, ʭʘʨʯʦʚʽ ʚʽʜʭʦʜʠ, ʜʝʨʝʚʠʥʘ, ʯʦʨʥʽ ʪʘ ʢʦʣʴʦʨʦʚʽ ʤʝʪʘʣʠ, ʩʢʣʦ ʪʘ 

ʧʣʘʩʪʤʘʩʘ. ʗʢʱʦ ʚʠʣʫʯʠʪʠ ʽʟ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʊʇɺ ʮʽ ʢʦʤʧʦʥʝʥʪʠ, ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʭʦʜʽʚ, ʱʦ ʚʠʚʦʟʠʪʴʩʷ ʥʘ ʧʦʣʽʛʦʥʠ ʪʘ ʩʧʘʣʶʻʪʴʩʷ ʥʘ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ 

ʟʘʚʦʜʘʭ, ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʴʩʷ. ʆʪʞʝ, ʟʥʠʟʷʪʴʩʷ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ 

ʜʦʚʢʽʣʣʷ ʪʘ ʟʤʝʥʰʠʪʴʩʷ ʧʣʦʱʘ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʚʦʜʠʪʠ ʧʽʜ ʧʦʣʽʛʦʥʠ 

ʟʘʭʦʨʦʥʝʥʥʷ ʊʇɺ ʪʘ ʧʨʦʜʫʢʪʽʚ ʾʭ ʩʧʘʣʶʚʘʥʥʷ. 

ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʮʽʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʛʫ ʊʇɺ, ʚʠʭʦʜʷʯʠ 

ʽʟ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʩʪʘʥʦʚʠʪʴ, %: 

¶ ʧʘʧʽʨ, ʢʘʨʪʦʥ  25,0;  

¶ ʭʘʨʯʦʚʽ ʚʽʜʭʦʜʠ  36,0; 

¶ ʜʝʨʝʚʠʥʘ    2,8; 

¶ ʤʝʪʘʣ ʯʦʨʥʠʡ    3,0; 

¶ ʤʝʪʘʣ ʢʦʣʴʦʨʦʚʠʡ   0,25; 

¶ ʩʢʣʦ    5,5; 

¶ ʧʣʘʩʪʤʘʩʘ     3,3. 

ʇʦʤʥʦʞʫʶʯʠ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʊʇɺ ʥʘ ʩʝʨʝʜʥ ʁʢʽʣʴʢʩ̔ʪɹ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʦʪʨʠʤʫʻʤʦ ʢʽʣʴʢʽʩʪʴ ʮʽʥʥʠʭ ʩʢʣʘʜʦʚʠʭ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʠʣʟ̔ʦʚʘʥʽ:  

100

25Ö
= ʟ

ʧʘʧʽʨ
Q

Q ;       (10) 

100

36
.

Ö
= ʟ

ʚʽʜʭʦʜʠʭʘʨʯ
Q

Q ;      (11) 
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100

8,2Ö
= ʟ

ʜʝʨʝʚʠʥʘ
Q

Q  ʽ ʪ. ʜ.     (12) 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʪʦʨʠʥʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
 

ʧʣʘʩʪʤʘʩʘʜʝʨʝʚʠʥʘʚʽʜʭʦʜʠʭʘʨʯʧʘʧʽʨɺʄʈ QQQQQ ++++= ....  (13) 

 

ʋʩʽ ʨʦʟʨʘʭʫʥʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʫ ʮʽʡ ʨʦʙʦʪʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚ 

ʪʘʙʣʠʯʥʽʡ ʬʦʨʤʽ, ʮʝ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʦʙʯʠʩʣʝʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʻ ʚʠʥʠʢʥʝʥʥʶ 

ʤʝʭʘʥʽʯʥʠʭ ʧʦʤʠʣʦʢ. 
  

ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ 

 

ɿʘʚʜʘʥʥʷ: ɺʩʪʘʥʦʚʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ, ʱʦ ʥʘʢʦʧʠʯʫʁ ʪʴʩʷ ʫ ʤʽʩʪʽ, ʷʢʱʦ 

ʯʠʩʝʣʴʥʽʩʪʴ ʞʠʪʝʣʽʚ ʩʪʘʥʦʚʠʪʴ 1,2 ʤʣʥ ʯʦʣʦʚʽʢ, ʪʘ ʨʦʟʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ 

ʢʦʨʠʩʥʠʭ ʩʢʣʘʜʦʚʠʭ ʊʇɺ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʠʣʽʟʦʚʘʥʽ. 

1. ʈʦʟʨʘʭʦʚʫʻʤʦ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʫ ʙʫʜʠʥʢʘʭ ʟ ʨʽʟʥʠʤ 

ʨʽʚʥʝʤ ʙʣʘʛʦʫʩʪʨʦʶ, ʟʘ ʬʦʨʤʫʣʦʶ 4. 

ʂʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʫ ʧʦʚʥʽʩʪʶ ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʙʫʜʠʥʢʘʭ:  

N1=nĀq1=(1200000Ā55)/100=660000 ʯʦʣ. 

ʂʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʫ ʙʫʜʠʥʢʘʭ ʩʝʨʝʜʥʴʦʛʦ ʙʣʘʛʦʫʩʪʨʦʶ:  

N2=nĀq2=(1200000Ā25)/100=300000 ʯʦʣ. 

ʂʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʫ ʙʫʜʠʥʢʘʭ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʘ:  

N3=nĀq3=(1200000Ā20)/100=240000 ʯʦʣ. 

2, 3. ʈʦʟʨʘʭʦʚʫʻʤʦ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʤʽʩʪʽ ʟʘ ʜʦʙʫ ʪʘ ʟʘ 

ʨʽʢ ʚʽʜ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʫ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ ʟʘ ʬʦʨʤʫʣʦʶ 5 ʪʘ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 

ʊʇɺ ʚʽʜ ʦʙôʻʢʪʽʚ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ ʟʘ ʬʦʨʤʫʣʦʶ 6. 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʚʽʜ ʧʦʚʥʽʩʪʶ ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʙʫʜʠʥʢʽʚ: 

Q1
ʞ(ʩʜ) 

=N1ĀH1
ʞ(ʩʜ)

=660000Ā0,77=508200 ʢʛ/ʜʦʙʘ. 

ʉʝʨʝʜʥʴʦʨʽʯʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʚʽʜ ʧʦʚʥʽʩʪʶ ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʙʫʜʠʥʢʽʚ: 

Q1
ʞ(ʩʨ)

=N1ĀH1
ʞ(ʩʨ)

=660000Ā304,5=200970 000 ʢʛ/ʨʽʢ = 200 970 ʪ/ʨʽʢ. 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʚʽʜ ʙʫʜʠʥʢʽʚ ʩʝʨʝʜʥʴʦʛʦ ʙʣʘʛʦʫʩʪʨʦʶ: 

Q2
ʞ(ʩʜ) 

=N2ĀH2
ʞ(ʩʜ)

=300000Ā1,0=300000 ʢʛ/ʜʦʙʘ. 

ʉʝʨʝʜʥʴʦʨʽʯʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʚʽʜ ʙʫʜʠʥʢʽʚ ʩʝʨʝʜʥʴʦʛʦ ʙʣʘʛʦʫʩʪʨʦʶ: 

Q2
ʞ(ʩʨ)

=N2ĀH2
ʞ(ʩʨ)
=300000Ā365,0=109500000 ʢʛ/ʨʽʢ =109500 ʪ/ʨʽʢ 

ʽ ʪ.ʜ. 

ʈʝʟʫʣʴʪʘʪʠ ʟʘʥʦʩʠʤʦ ʫ ʪʘʙʣʠʮʶ 13. 

4, 5. ʆʙʠʨʘʻʤʦ ʽʟ ʪʘʙʣʠʮʽ 11 ʢʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʤʽʩʪ ʟ ʯʠʩʝʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʙʽʣʴʰʝ 1 ʤʣʥ ʦʩʽʙ, ʘ ʟ ʪʘʙʣʠʮʽ 12 ï 

ʚʽʜʧʦʚʽʜʥʫ ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ ʤʽʩʮʴ ʚ ʦʜʥʦʤʫ ʦʙ'ʻʢʪʽ. ʇʦʤʥʦʞʫʶʯʠ ʥʦʨʤʫ 

ʥʘʢʦʧʠʯʝʥʥʷ ʥʘ ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʪʘ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʤʽʩʮʴ ʚ ʦʜʥʦʤʫ 

ʦʙôʻʢʪʽ (ʬʦʨʤʫʣʘ 7), ʨʦʟʨʘʭʦʚʫʻʤʦ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʤʽʩʪʽ 

ʟʘ ʜʦʙʫ ʪʘ ʟʘ ʨʽʢ ʚʽʜ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʫ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

ʉʝʨʝʜʥʴʦʜʦʙʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʚʽʜ ʣʽʢʘʨʝʥʴ: 

Q1
ʩ(ʩʜ)

=NʦʙĀnʦʜ.ʦʙ.ĀH1
ʩ(ʩʜ)
= 12 Ā 200 Ā 0,35 = 840 ʢʛ/ʜʦʙʫ. 
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ʉʝʨʝʜʥʴʦʨʽʯʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʚʽʜ ʣʽʢʘʨʝʥʴ: 

Q1
ʩ(ʩʨ)

=NʦʙĀnʦʜ.ʦʙ.ĀH1
ʩ(ʩʨ)

=12Ā200Ā127,75=306600 ʢʛ/ʨʽʢ = 306,6 ʪ/ʨʽʢ. 

 

ʊʘʙʣʠʮʷ 13 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʫ 

ʤʽʩʪʽ ʟʘ ʜʦʙʫ ʪʘ ʟʘ ʨʽʢ ʚʽʜ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʫ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ 

ˉ 

ʧ/ʧ 

ʆʙôʻʢʪʠ 

ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʭʦʜʽʚ 

ʏʠʩʣʦ 

ʞʠʪʝʣʽʚ, 

ʯʦʣ. Ni 

ʅʦʨʤʠ ʥʘʢʦʧʠʯʝʥʥʷ 

ʊʇɺ ʥʘ ʦʜʥʦʛʦ 

ʞʠʪʝʣʷ, ʅ̔
ʞ 

ʅʘʢʦʧʠʯʝʥʥʷ, Qi
ʞ 

ʩʝʨʝʜʥʴʦ-

ʜʦʙʦʚʘ, ʢʛ 

ʩʝʨʝʜʥʴʦ- 

ʨʽʯʥʘ, ʢʛ 

ʩʝʨʝʜʥʴʦ-

ʜʦʙʦʚʝ, ʢʛ 

ʩʝʨʝʜʥʴʦ- 

ʨ̔ʯʥʝ, ʪ 

1 
ʇʦʚʥʽʩʪʶ 

ʚʧʦʨʷʜʢʦʚʘʥʽ 
660 000 0,77 304,5 508 200 200 970 

2 
ʉʝʨʝʜʥʴʦʛʦ  

ʙʣʘʛʦʫʩʪʨʦʶ 
300 000 1,0 365,0 300 000 109 500 

3 
ɹʫʜʠʥʢʠ ʧʨʠʚʘ-

ʪʥʦʛʦ ʩʝʢʪʦʨʫ 
240 000 1,52 555 364 800 133 200 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʦʙʣʽʢʫ 1 200 000 - - 1 173 000 443 670 

 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʚʽʜ ʧʦʣʽʢʣʽʥʽʢ: 

Q2
ʩ(ʩʜ) 

= NʦʙĀnʦʜ.ʦʙ.ĀH2
ʩ(ʩʜ)
= 13 Ā 600 Ā 0,01 = 78 ʢʛ/ʜʦʙʫ. 

ʉʝʨʝʜʥʴʦʨʽʯʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʚʽʜ ʣʽʢʘʨʝʥʴ: 

Q2
ʩ(ʩʨ)

=NʦʙĀnʦʜ.ʦʙ.ĀH2
ʩ(ʩʨ)
= 13 Ā 600 Ā 3 = 23 400 ʢʛ/ʨʽʢ = 23,4 ʪ/ʨʽʢ 

ʽ ʪ. ʜ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ ʟʘʥʦʩʠʤʦ ʫ ʪʘʙʣʠʮʶ 14. 

 

ʊʘʙʣʠʮʷ 14 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʫ 

ʤʽʩʪʽ ʟʘ ʜʦʙʫ ʪʘ ʟʘ ʨʽʢ ʚʽʜ ʦʙôʻʢʪʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʆʙôʻʢʪʠ 

ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʭʦʜʽʚ 

ʆʜʠʥʠʮ ̫

ʚʠʤʽʨʫ ʚ 

ʦʙ'ʻʢʪʘʭ 

ʂʽʣʴʢʽʩʪʴ 

ʦʙôʻʢʪʽʚ 

Nʦʙ 

ʂʽʣʴʢʽʩʪʴ 

ʦʜʠʥʠʮʴ 

ʚ ʦʙôʻʢʪʽ 

nʦʜ.ʦʙ 

ʅʦʨʤʘ 

ʥʘʢʦʧʠʯʝʥʥʷ, ʅ̔
ʩ 

ʅʘʢʦʧʠʯʝʥʥʷ,  

Qi
ʩ
 

ʩʝʨʝʜ-

ʥʴʦʜʦ-

ʙʦʚʘ, ʢʛ 

ʩʝʨʝʜʥʴʦ-

ʨʽʯʥʘ, ʢʛ 

ʩʝʨʝʜʥʴʦ-

ʜʦʙʦʚʝ, 

ʢʛ 

ʩʝʨʝʜ-

ʥʴʦ- 

ʨʯ̔ʥʝ, ʪ 

ʃʽʢʘʨʥʷ 1 ʣʽʞʢʦ 12 200 0,35 127,75 840 306,6 

ʇʦʣʽʢʣʽʥʽʢʘ 
1 ʚ̔ ʜʚ̔-

ʜʘʥʥʷ 
13 600 0,01 3 78 23,4 

ɻʦʪʝʣʴ 1 ʤʽʩʮʝ 7 300 0,5 182 1 050 382,2 

ɻʫʨʪʦʞʠʪʦʢ 1 ʤʽʩʮʝ 90 250 0,35 146 7 875 3 285 

ʉʘʥʘʪʦʨʽʡ 1 ʤʽʩʮʝ 8 300 0,7 256 1 680 614,4 

ɼʠʪʷʯʽ 

ʩʘʜʢʠ 
1 ʤʽʩʮʝ 170 150 0,28 70 7 140 1 785 

ʐʢʦʣʘ 1 ʫʯʝʥʴ 160 1000 0,08 20 12 800 3 200 

ʇʊʋ 1 ʫʯʝʥʴ 30 200 0,4 100 2 400 600 

ɺʅɿ, 

ʪʝʭʥʽʢʫʤ 
1 ʫʯʝʥʴ 40 10000 0,09 23 36 000 9 200 



 

 24 

ʆʙôʻʢʪʠ 

ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʭʦʜʽʚ 

ʆʜʠʥʠʮ ̫

ʚʠʤʽʨʫ ʚ 

ʦʙ'ʻʢʪʘʭ 

ʂʽʣʴʢʽʩʪʴ 

ʦʙôʻʢʪʽʚ 

Nʦʙ 

ʂʽʣʴʢʽʩʪʴ 

ʦʜʠʥʠʮʴ 

ʚ ʦʙôʻʢʪʽ 

nʦʜ.ʦʙ 

ʅʦʨʤʘ 

ʥʘʢʦʧʠʯʝʥʥʷ, ʅ̔
ʩ 

ʅʘʢʦʧʠʯʝʥʥʷ,  

Qi
ʩ
 

ʩʝʨʝʜ-

ʥʴʦʜʦ-

ʙʦʚʘ, ʢʛ 

ʩʝʨʝʜʥʴʦ-

ʨʽʯʥʘ, ʢʛ 

ʩʝʨʝʜʥʴʦ-

ʜʦʙʦʚʝ, 

ʢʛ 

ʩʝʨʝʜ-

ʥʴʦ- 

ʨʯ̔ʥʝ, ʪ 

ʊʝʘʪʨ, 

ʢʽʥʦʪʝʘʪʨ 
1 ʤʽʩʮʝ 20 600 0,08 24,5 960 294 

ʈʝʩʪʦʨʘʥ 1 ʙʣʶʜʦ 20 1200 1 365 24 000 8 760 

ʂʘʬʝ, 

ʾʜʘʣʴʥʷ 
1 ʙʣʶʜʦ 100 1000 0,43 157 43 000 15 700 

ʇʨʦʤʪʦʚʘʨ-

ʥʠʡ ʤʘʛʘʟʠʥ 

1 ʤ
2
 ʪʦʨʛ. 

ʧʣʦɦ  ̔
190 200 0,15 46 5 700 1 748 

ʇʨʦʜʦʚʦʣʴ-

ʯʠʡ ʤʘʛʘʟʠʥ 

1 ʤ
2
 ʪʦʨʛ. 

ʧʣʦɦ  ̔
220 150 0,3 91,5 9 900 3 019 

ʈʠʥʦʢ 
1 ʤ

2
 ʪʦʨʛ. 

ʧʣʦɦ  ̔
10 4000 0,31 96 12 400 3 840 

ʇʣʷʞ 
1 ʤ

2
 

ʧʣʦɦ  ̔
5 2000 0,04 - 400 - 

ɺʦʢʟʘʣʠ  
1 ʤ

2
 

ʧʣʦɦ  ̔
12 1000 0,37 135 4 440 1 620 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʦʙʣʽʢʫ - - - - 170 663 54 378 

 

6. ʈʦʟʨʘʭʦʚʫʻʤʦ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ, ʱʦ ʥʘʢʦʧʠʯʫʁ ʪʴʩʷ ʫ ʤʽʩʪʽ ʟʘ 

ʜʦʙʫ ʪʘ ʟʘ ʨʽʢ ʚʽʜ ʦʙôʻʢʪʽʚ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ ʪʘ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

(ʬʦʨʤʫʣʘ 9). ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʥʦʩʠʤʦ ʫ ʪʘʙʣʠʮʶ 15. 

 

ʊʘʙʣʠʮʷ 15 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʤʽʩʪʽ ʟʘ ʜʦʙʫ ʪʘ ʟʘ ʨʽʢ 

ʆʙ'ʻʢʪʠ ʥʘʢʦʧʠʯʝʥʥʷ 
ʅʘʢʦʧʠʯʝʥʥʷ, Q 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʝ, ʪ ʩʝʨʝʜʥʴʦʨʽʯʥʝ, ʪ 

ʆʙ'ʻʢʪʠ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ 1 173,0 443670 

ʆʙ'ʻʢʪʠ ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 170,663 543786 

ɺʩʴʦʛʦ ʧʦ ʤʽʩʪʫ 1 343,7 498048 

 

7. ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʫ ʚʠʟʥʘʯʘʻʤʦ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʊʇɺ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʠʣʟ̔ʦʚʘʥʽ. 
 

ɿʘ ʜʦʙʫ: 

336
100

257,1343

100
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Ö
=

Ö
=

ʩʜ

ʟ
ʧʘʧʽʨ

Q
Q  ʪ/ʜʦʙʫ; 

484
100

367,1343

100

36
. =

Ö
=

Ö
=

ʩʜ

ʟ
ʚʽʜʭʦʜʠʭʘʨʯ

Q
Q  ʪ/ʜʦʙʫ ʽ ʪ. ʜ. 

  

ɿʘ ʨʽʢ: 
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124512
100

256,498047

100

25
=

Ö
=

Ö
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ʩʨ

ʟ

ʧʘʧʽʨ

Q
Q  ʪ/ʨʽʢ; 

179297
100

366,498047

100

36
. =

Ö
=

Ö
=

ʩʨ

ʟ

ʚʽʜʭʦʜʠʭʘʨʯ

Q
Q  ʪ/ʨʽʢ ʽ ʪ. ʜ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʥʦʩʠʤʦ ʫ ʪʘʙʣʠʮʶ 16. 

 

ʊʘʙʣʠʮʷ 16 ï ʂʽʣʴʢʽʩʪʴ ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʊʇɺ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʫʪʠʣʽʟʦʚʘʥʽ 

ʂʦʤʧʦʥʝʥʪʠ 

ʚʜ̔ʭʦʜʽʚ 

ʂʽʣʴʢʽʩʪʴ ʫ 

ʟʘʛʘʣʴʥʽʡ ʤʘʩʽ 

ʚʽʜʭʦʜʽʚ, % 

ʂʽʣʴʢʽʩʪʴ ʢʦʨʠʩʥʠʭ ʩʢʣʘʜʦʚʠʭ, 

ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʠʣʽʟʦʚʘʥʽ, ʪ 

ʟʘ ʜʦʙʫ ʟʘ ʨʽʢ 

ʇʘʧʽʨ, ʢʘʨʪʦʥ 25 336 124512 

ʍʘʨʯʦʚʽ ʚʽʜʭʦʜʠ 36 484 179297 

ɼʝʨʝʚʠʥʘ 2,8 38 13945 

ʄʝʪʘʣ ʯʦʨʥʠʡ 3,0 40 14941 

ʄʝʪʘʣ ʢʦʣʴʦʨʦʚʠʡ 0,25 3 1245 

ʉʢʣʦ 5,5 74 27393 

ʇʣʘʩʪʤʘʩʘ 3,3 44 16436 

ɺʩʴʦʛʦ 75,85 1019 377779 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʤʽʩʪʽ ʟ ʥʘʩʝʣʝʥʥʷʤ ʙʣʠʟʴʢʦ 1,2 ʤʣʥ ʯʦʣʦʚʽʢ ʱʦʜʦʙʠ 

ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 1 344 ʪ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʘ ʱʦʨʽʯʥʦ ï ʧʦʥʘʜ 

498 ʪʠʩ. ʪ ʊʇɺ, ʟ ʥʠʭ ʙʣʠʟʴʢʦ 378 ʪʠʩ. ʪ/ʨʽʢ ʩʪʘʥʦʚʣʷʪʴ ʚʪʦʨʠʥʥʽ ʤʘʪʝʨʽʘʣʴʥʽ 

ʨʝʩʫʨʩʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʠʣʽʟʦʚʘʥʽ. 

 

ʂʦʥʪʨʦʣʴʥʝ ʟʘʚʜʘʥʥʷ 

 

ɺʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʊʇɺ, ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʤʽʩʪʽ ʟ ʯʠʩʝʣʴʥʽʩʪʶ 

ʞʠʪʝʣʽʚ N ʪʠʩ. ʦʩʽʙ (ʜʠʚ. ʜʦʜʘʪʦʢ ɹ ʜʦ ʮʠʭ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ). 

ɺʩʪʘʥʦʚʠʪʠ, ʷʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʮʠʭ ʚʽʜʭʦʜʽʚ ʤʦʞʝ ʙʫʪʠ 

ʫʪʠʣʽʟʦʚʘʥʘ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʩʭʝʤʦʶ ʩʘʥʽʪʘʨʥʦʛʦ ʦʯʠʱʝʥʥʷ ʤʽʩʪʘ?  

2. ʗʢʽ ʩʢʣʘʜʦʚʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʭʝʤʘ ʩʘʥʽʪʘʨʥʦʛʦ ʦʯʠʱʝʥʥʷ? 

3. ɺʽʜ ʯʦʛʦ ʟʘʣʝʞʘʪʴ ʦʙʩʷʛʠ ʥʘʢʦʧʠʯʝʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʫ 

ʤʩ̔ʪʘʭ? 

4. ʑʦ ʥʘʟʠʚʘʶʪʴ ʥʦʨʤʘʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ?  

5. ɼʣʷ ʷʢʠʭ ʦʙôʻʢʪʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʦʨʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ? 

6. ʗʢʽ ʢʦʤʧʦʥʝʥʪʠ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʠʣʽʟʦʚʘʥʽ? 
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ʇʈɸʂʊʀʏʅɸ ʈʆɹʆʊɸ ˉ 3 

ʈʆɿʈɸʍʋʅʆʂ ɽʃɽʄɽʅʊɯɺ ʉʀʉʊɽʄʀ  

ʉɸʅɯʊɸʈʅʆɰ ʆʏʀʉʊʂʀ ʄɯʉʊɸ  

 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʧʘʥʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʘʥʽʪʘʨʥʦʾ ʩʠʩʪʝʤʠ ʦʯʠʩʪʢʠ ʤʽʩʪ. 

ʇʦʩʪʘʚʣʝʥʘ ʤʝʪʘ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʠʤ ʚʠʨʽʰʝʥʥʷʤ ʪʘʢʠʭ ʟʘʚʜʘʥʴ: 

- ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʩʘʥʽʪʘʨʥʦʾ ʦʯʠʩʪʢʠ ʤʽʩʪ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʾ 

ʧʣʘʥʫʚʘʥʥʷ; 

- ʘʥʘʣʽʟ ʧʨʠʢʣʘʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʥʪʝʡʥʝʨʽʚ, 

ʩʤʽʪʪʻʚʦʟʽʚ ʜʣʷ ʚʠʚʦʟʫ ʊʇɺ ʟ ʤʽʩʪʘ, ʘ ʪʘʢʦʞ ʤʽʩʪʢʦʩʪʽ ʪʘ ʧʣʦʱʽ ʧʦʣʽʛʦʥʫ ʜʣʷ ʾʭ 

ʟʘʭʦʨʦʥʝʥʥʷ; 

- ʩʘʤʦʩʪʽʡʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʘʥʽʪʘʨʥʦʾ ʩʠʩʪʝʤʠ ʦʯʠʩʪʢʠ 

ʤʽʩʪʘ. 
 

ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ. ʗʢ ʚʞʝ ʟʛʘʜʫʚʘʣʦʩʴ ʨʘʥʽʰʝ (ʜʠʚ. ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ 

ˉ2), ʨʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʫ ʤʽʩʪʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʙʦʨʫ 

ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʟʙʦʨʫ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ. ʎʝʡ ʨʦʟʨʘʭʫʥʦʢ ʻ 

ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʝʪʘʧʦʤ ʩʭʝʤʠ ʩʘʥʽʪʘʨʥʦʾ ʦʯʠʩʪʢʠ ʤʽʩʪʘ. 

ʉʘʤʘ ʩʭʝʤʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʻ ʯʝʨʛʦʚʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ, ʦʙʩʷʛʠ 

ʨʦʙʽʪ ʟʘ ʚʩʽʤʘ ʚʠʜʘʤʠ ʦʯʠʱʝʥʥʷ ʽ ʧʨʠʙʠʨʘʥʥʷ, ʩʠʩʪʝʤʠ ʽ ʤʝʪʦʜʠ ʟʙʦʨʫ, 

ʚʠʜʘʣʝʥʥʷ, ʟʥʝʰʢʦʜʞʝʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ, ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʟʙʠʨʘʣʴʥʠʭ 

ʤʘʰʠʥ, ʤʝʭʘʥʽʟʤʽʚ, ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʽʥʚʝʥʪʘʨʶ, ʦʨʽʻʥʪʦʚʥʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ 

ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʽ ʧʨʠʜʙʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʟʙʦʨʫ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʻ ʢʦʥʪʝʡʥʝʨʥʘ (ʩʠʩʪʝʤʘ 

ʟʤʽʥʶʚʘʥʠʭ ʟʙʽʨʥʠʢʽʚ) ʽ ʩʠʩʪʝʤʘ ʥʝʟʤʽʥʶʚʘʥʠʭ ʟʙʽʨʥʠʢʽʚ (ʨʠʩ. 1). 

 
 

ʈʠʩʫʥʦʢ 1 ï ʂʦʥʪʝʡʥʝʨʥʽ ʩʠʩʪʝʤʠ çʟʤʽʥʶʚʘʥʠʭè ʽ çʥʝʟʤʽʥʶʚʘʥʠʭè ʟʙʽʨʥʠʢʽʚ 

 

ʇʨʠ ʢʦʥʪʝʡʥʝʨʥʽʡ (çʟʤʽʥʶʚʘʥʽʡè) ʩʠʩʪʝʤʽ ʚʽʜʭʦʜʠ ʚʠʚʦʟʷʪʴ ʨʘʟʦʤ ʟ 

ʢʦʥʪʝʡʥʝʨʘʤʠ, ʘ ʥʘ ʾʭ ʤʽʩʮʝ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦʨʦʞʥʽ. 

ʇʨʠ çʥʝʟʤʽʥʶʚʘʥʽʡè ʩʠʩʪʝʤʽ ʚʽʜʭʦʜʠ ʚʠʚʘʥʪʘʞʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ 

ʩʤʽʪʪʻʚʦʟʠ, ʘ ʢʦʥʪʝʡʥʝʨʠ ʧʽʩʣʷ ʚʠʩʠʧʘʥʥʷ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʤʽʩʮʝ. ɺʠʙʽʨ ʪʽʻʾ 

ʘʙʦ ʽʥʰʦʾ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢʽ ʯʠʥʥʠʢʠ: 

1) ʚʽʜʩʪʘʥʴ ʤʽʩʮʴ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʤʽʪʪʻʚʦʟʽʚ ʚʽʜ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ; 
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2) ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʫʤʦʚʠ; 

3) ʤʦʞʣʠʚʽʩʪʴ ʩʘʥʦʙʨʦʙʢʠ ʢʦʥʪʝʡʥʝʨʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʜʦʤʦʚʦʣʦʜʽʥʥʷʭ; 

4) ʪʠʧ ʽ ʢʽʣʴʢʽʩʪʴ ʩʤʽʪʪʻʚʦʟʽʚ; 

5) ʢʽʣʴʢʽʩʪʴ ʞʠʪʝʣʽʚ, ʝʪʘʞʥʽʩʪʴ ʟʘʙʫʜʦʚʠ, ʥʘʷʚʥʽʩʪʴ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʘ; 

6) ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ; 

7) ʥʘʷʚʥʽʩʪʴ ʩʝʟʦʥʥʠʭ ʦʙ'ʻʢʪʽʚ (ʷʨʤʘʨʢʠ, ʚʠʩʪʘʚʢʠ ʽ ʪ. ʧ.). 

ʋ ʚʧʦʨʷʜʢʦʚʘʥʦʤʫ ʞʠʪʣʦʚʦʤʫ ʬʦʥʜʽ ʤʦʞʫʪʴ ʚʦʜʥʦʯʘʩ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ 

ʦʙʠʜʚʽ ʩʠʩʪʝʤʠ. 

ɹʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʘ çʥʝʟʤʽʥʶʚʘʥʘè ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ 

ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ. 

ʂʦʥʪʝʡʥʝʨʥʘ ʩʠʩʪʝʤʘ (ʟʤʽʥʶʚʘʥʽ ʟʙʽʨʥʠʢʠ) ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʨʠ 

ʚʽʜʩʪʘʥʽ ʚʠʚʝʟʝʥʥʷ ʥʝ ʙʽʣʴʰʝ 8 ʢʤ, ʘ ʪʘʢʦʞ ʧʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʦʙ'ʻʢʪʽʚ 

ʪʠʤʯʘʩʦʚʦʛʦ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʽ ʩʝʟʦʥʥʠʭ ʦʙ'ʻʢʪʽʚ (ʤʽʩʮʝ ʟ ʚʝʣʠʢʠʤ 

ʩʢʫʧʯʝʥʥʷʤ ʣʶʜʝʡ, ʜʘʯʥʽ ʩʝʣʠʱʘ, ʚʠʩʪʘʚʢʠ, ʷʨʤʘʨʢʠ). 

ɿʙʽʨ ʽ ʚʠʣʫʯʝʥʥʷ ʊʇɺ ʫ ʞʠʪʣʦʬʦʥʜʽ ʧʨʠʚʘʪʥʦʾ ʚʣʘʩʥʦʩʪʽ ʤʦʞʫʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʙʫʜʴ-ʷʢʦʶ ʩʠʩʪʝʤʦʶ. 

ʇʨʠ ʩʠʩʪʝʤʽ ʟʤʽʥʶʚʘʥʠʭ ʢʦʥʪʝʡʥʝʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʥʪʝʡʥʝʨʠ ʤʽʩʪʢʽʩʪʶ 

0,75 ʤ
3
 ʽ ʩʤʽʪʪʻʚʦʟʠ ʪʠʧʫ ʄ-30ɸ (ʨʠʩ. 2), ʘ ʧʨʠ ʩʠʩʪʝʤʽ ʥʝʟʤʽʥʶʚʘʥʠʭ ï 

ʤʽʩʪʢʽʩʪʶ 1,1; 1,0; ʪʘ 0,75 ʤ
3
 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʤʽʪʪʻʚʦʟʽʚ ʪʠʧʫ ʂʆ-415 ʘʙʦ ʂʆ-

413 (ʨʠʩ. 3, 4), ʘ ʪʘʢʦʞ Zoeller (ʨʠʩ. 5). ʊʠʧʦʚʽ ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʩʤʽʪʪʷ (ʨʠʩ. 6). 

 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʤʽʪʪʻʚʦʟ ʪʠʧʫ ʄ-30ɸ  ʈʠʩʫʥʦʢ 3 ï ʉʤʽʪʪʻʚʦʟ ʂʆ-413 ʥʘ 

ʰʘʩʽ ɻɸɿ-53ɸ 

 

 

 
ʈʠʩʫʥʦʢ 4 ï ʉʤʽʪʪʻʚʦʟ ʂʆ-415 ʥʘ ʰʘʩʽ 

ʂʘʤɸɿ 

 ʈʠʩʫʥʦʢ 5 ï ʉʤʽʪʪʻʚʦʟ ZOELLER 
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ʈʠʩʫʥʦʢ 6 ï ʊʠʧʦʚʽ ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʩʤʽʪʪʷ  

 

1. ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʥʪʝʡʥʝʨʽʚ. 

ʅʝʦʙʭʽʜʥʝ ʯʠʩʣʦ ʢʦʥʪʝʡʥʝʨʽʚ (nʢ) ʧʨʠ çʥʝʟʤʽʥʶʚʘʥʽʡè ʩʠʩʪʝʤʽ ʚʠʟʥʘʯʘʶʪʴ 

ʟʘ ʬʦʨʤʫʣʦʶ: 

 
2

1

Kg

PKKV
n

ʩʜ

ʂ
Ö

ÖÖÖ
= ,      (14) 

ʜʝ V
cʜ

 ï ʩʝʨʝʜʥʴʦʜʦʙʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ, ʤ
3
/ʜʦʙʫ; 

ʂ ï ʢʦʝʬʽʮʽʻʥʪ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ (ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʨʽʚʥʠʤ 

1,25); 

ʂ1 ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʝʡʥʝʨʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʨʝʤʦʥʪʽ ʪʘ ʨʝʟʝʨʚʽ (K1=1,05); 

ʈ ï ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʠʚʝʟʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʜʽʙ; 

g ï ʤʽʩʪʢʽʩʪʴ ʦʜʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ, ʤ
3
; 

K2  ï ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʢʦʥʪʝʡʥʝʨʘ (K2=0,9). 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʯʠʩʣʘ ʢʦʥʪʝʡʥʝʨʽʚ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʧʝʨʽʦʜʠʯʥʽʩʪʴ 

ʚʠʣʫʯʝʥʥʷ ʊʇɺ. ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʚʠʚʝʟʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʝʟʦʥʫ ʨʦʢʫ, 

ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ, ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚ ʤʽʩʪʽ, ʧʦʛʦʜʞʫʻʪʴʩʷ ʽʟ 

ʩʘʥʝʧʽʜʝʤʩʣʫʞʙʦʶ ʽ ʟʘʪʚʝʨʜʞʫʻʪʴʩʷ ʨʽʰʝʥʥʷʤ ʤʽʩʴʢʚʠʢʦʥʢʦʤʫ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʪʝʨʤʽʥʠ ʚʠʣʫʯʝʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ: ʟ ʪʝʨʠʪʦʨʽʾ 

ʜʦʤʦʚʦʣʦʜʽʥʴ ï ʥʝ ʤʝʥʰʝ ʦʜʥʦʛʦ ʨʘʟʫ ʚ ʪʨʠ ʜʥʽ; ʟ ʪʝʨʠʪʦʨʽʾ ʜʦʤʦʚʦʣʦʜʽʥʴ ʟ 

ʦʩʦʙʣʠʚʠʤ ʨʝʞʠʤʦʤ ʘʙʦ ʫ ʧʽʚʜʝʥʥʽʡ ʟʦʥʽ ï ʱʦʜʥʷ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʤʽʪʪʻʚʦʟʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʩʤʽʪʪʻʚʦʟʽʚ (ʰʪ.) ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʟʘ ʬʦʨʤʫʣʦʶ: 

,
365 ʚʠʢ

p

ʂʇ

Q
ʉ

ÖÖ
=        (15) 

ʜʝ Q
ʨ
  ï ʢʽʣʴʢʽʩʪʴ ʊʇɺ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʚʠʚʝʟʝʥʥʶ ʚʧʨʦʜʦʚʞ ʨʦʢʫ, ʪ;  

ʇ ï ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʜʥʦʛʦ ʩʤʽʪʪʻʚʦʟʫ ʧʨʠʡʥʷʪʦʛʦ ʪʠʧʫ, ʪ/ʟʤʽʥʫ;  

ʂʚʠʢ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʘʨʢʫ ʜʣʷ ʢʦʞʥʦʛʦ 

ʘʚʪʦʛʦʩʧʦʜʘʨʩʪʚʘ (ʂʚʠʢ=0,7ï0,8). 

ɿʤʽʥʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʤʽʪʪʻʚʦʟʫ ʚʠʟʥʘʯʘʶʪʴ ʟ ʨʽʚʥʷʥʥʷ: 

ll gʇ Ö= ,      (16) 

ʜʝ l ï ʢʽʣʴʢʽʩʪʴ ʭʦʜʦʢ (ʨʝʡʩʽʚ) ʟʘ ʟʤʽʥʫ; 
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gl ï ʢʽʣʴʢʽʩʪʴ ʊʇɺ, ʱʦ ʧʝʨʝʚʦʟʷʪʴʩʷ ʟʘ ʦʜʠʥ ʨʝʡʩ, ʪ; ʧʨʠ çʥʝʟʤʽʥʶʚʘʥʽʡè 

ʩʠʩʪʝʤʽ ʜʣʷ ʩʤʽʪʪʻʚʦʟʫ ʂʆ-413 ʥʘ ʰʘʩʽ ɻɸɿ-53ɸ gl=3,5 ʪ, ʘ ʜʣʷ ʩʤʽʪʪʻʚʦʟʫ ʂʆ-

415 ʥʘ ʰʘʩʽ ʂʘʤɸɿ gl=9,5 ʪ. 

ʂʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʩʤʽʪʪʻʚʦʟʫ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

,
2

)( 0

ʧʨʦʙʨʦʟʚʥʘʚ

ʧʟʟʤ

ttt

ʊʊʊ

Ö++

+-
=l     (17) 

ʜʝ ʊʟʤ ï ʪʨʠʚʘʣʽʩʪʴ ʟʤʽʥʠ, ʛʦʜ. ʊʨʠʚʘʣʽʩʪʴ ʟʤʽʥʠ ʜʦʨʽʚʥʶʻ 8 ʛʦʜ.; 

ʊʧʟ ï ʧʽʜʛʦʪʦʚʯʦ-ʟʘʢʣʶʯʥʠʡ ʯʘʩ, ʛʦʜ. ɺʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʧʽʜʛʦʪʦʚʯʦ-ʟʘʢʣʶʯʥʽ 

ʨʦʙʦʪʠ ʩʪʘʥʦʚʣʷʪʴ ʧʨʠʙʣʠʟʥʦ 0,5 ʛʦʜ.; 

ʊʦ ï ʯʘʩ ʥʫʣʴʦʚʦʛʦ ʧʨʦʙʽʛʫ (ʚʽʜ ʛʘʨʘʞʘ ʜʦ ʤʽʩʮʷ ʨʦʙʦʪʠ ʽ ʥʘʟʘʜ), ʛʦʜ. ʊʦ=0,3 

ʛʦʜ.; 

tʥʘʚ ï ʪʨʠʚʘʣʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʦʜ.; 

tʨʦʟʚ ï ʪʨʠʚʘʣʽʩʪʴ ʨʦʟʚʘʥʪʘʞʝʥʥʷ; tʨʦʟʚ=0,25 ʛʦʜʠʥ. 

tʧʨʦʙ ï ʯʘʩ ʧʨʦʙʽʛʫ ʚʽʜ ʤʽʩʮʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʤʽʩʮʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʛʦʜ. 

ʅʦʨʤʘ ʥʘʚʘʥʪʘʞʝʥʥʷ tʥʘʚ ʜʣʷ ʩʤʽʪʪʻʚʦʟʫ ʂʆ-413 ʥʘ ʰʘʩʽ ɻɸɿ-53ɸ ʩʪʘʥʦʚʠʪʴ 

tʥʘʚ=1,1-1,7 ʛʦʜ.; ʜʣʷ ʩʤʽʪʪʻʚʦʟʫ ʂʆ-415 ʥʘ ʰʘʩʽ ʂʘʤɸɿ ī tʥʘʚ=3,3-3,7 ʛʦʜ. 

ʏʘʩ ʧʨʦʙʽʛʫ ʚʽʜ ʤʽʩʮʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʤʽʩʮʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʽʩʮʷ ʟʙʦʨʫ ʚʽʜʭʦʜʽʚ ʜʦ ʧʦʣʽʛʦʥʫ:  

ʩʝʨ

ʨʦʟʚ

V

S
=ʧʨʦʙt ,      (18) 

ʜʝ S
ʨʦʟʚ 
ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʤʽʩʪʘ ʜʦ ʤʽʩʮʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʢʤ; 

V
ʩʝʨ 
ï  ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʩʤʽʪʪʻʚʦʟʘ ʧʦʟʘ ʤʽʩʪʦʤ, ʢʤ/ʛʦʜ. 

ʆʧʪʠʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʤʽʩʮʷ ʟʙʦʨʫ ʊʇɺ ʜʦ ʧʦʣʽʛʦʥʫ S
ʨʦʟʚ  
ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʪʘʙʣʠʮʝʶ 17. 

 

ʊʘʙʣʠʮʷ 17 ï ʆʧʪʠʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʤʽʩʮʷ ʟʙʦʨʫ ʊʇɺ ʜʦ ʧʦʣʽʛʦʥʫ 

ʇʦʢʘʟʥʠʢ 
ʅʘʩʝʣʝʥʥʷ ʤʽʩʪʘ, ʪʠʩ. ʞʠʪʝʣʽʚ 

ʜʦ 200 200ï500 500ï850 850 ʪʘ ʙʽʣʴʰʝ 

ɺʽʜʩʪʘʥʴ, ʢʤ 5ï15 15ï20 20ï30 30ï40 

 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʩʤʽʪʪʻʚʦʟʽʚ ʧʦʟʘ ʤʽʩʪʦʤ V
ʩʝʨ

 ʜʦʨʽʚʥʶʻ 45 ʢʤ/ʛʦʜ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʤʽʪʪʻʚʦʟʽʚ ʪʠʧʫ ʂʆ-413 ʜʦʮʽʣʴʥʦ ʧʨʠ ʚʠʚʝʟʝʥʥʽ ʥʘ ʚʽʜʩʪʘʥʴ 

ʜʦ 30 ʢʤ. ʇʨʠ ʙʽʣʴʰʽʡ ʚʽʜʩʪʘʥʽ ʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʂʆ-415. 

3. ʈʦʟʨʘʭʫʥʦʢ ʤʽʩʪʢʦʩʪʽ ʧʦʣʽʛʦʥʫ. 

ʄʽʩʪʢʽʩʪʴ ʧʦʣʽʛʦʥʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʧʣʦʱʽ 

ʜʽʣʴʥʠʮʽ ʩʢʣʘʜʫʚʘʥʥʷ ʊʇɺ. 

ʄʽʩʪʢʽʩʪʴ ʧʦʣʽʛʦʥʫ ɽ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʪʝʨʤʽʥ ʟʥʘʭʦʜʷʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

( )

ʫʱ

ʽʟʧ

K

KTHHYY
ɽ

Ö

ÖÖ+Ö+
=

4

)( 2121
,      (19) 

ʜʝ 1Y  ʽ 2Y  ï ʧʠʪʦʤʽ ʨʽʯʥʽ ʥʦʨʤʠ ʥʘʢʦʧʠʯʫʚʘʥʥʷ ʊʇɺ ʟʘ ʦʙʩʷʛʦʤ ʥʘ ʧʝʨʰʠʡ ʽ 

ʦʩʪʘʥʥʽʡ ʨʦʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʤ
3
/ʯʦʣ. ʟʘ ʨʽʢ; 

ʅ1 ʽ ʅ2 ï ʢʽʣʴʢʽʩʪʴ ʞʠʪʝʣʽʚ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ ʧʦʣʽʛʦʥʦʤ ʥʘ ʧʝʨʰʠʡ ʽ 

ʦʩʪʘʥʥʽʡ ʨʦʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʯʦʣ.; 
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ʊʧ ï ʨʦʟʨʘʭʦʚʘʥʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʣʽʛʦʥʫ, ʨʦʢʽʚ; 

ʂ̔ ʟ ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʦʙʩʷʛ ʟʦʚʥʽʰʥʽʭ ʽʟʦʣʶʶʯʠʭ ʰʘʨʽʚ ˇʨʫʥʪʫ 

(ʧʨʦʤʽʞʥʠʭ ʽ ʦʩʪʘʥʥʴʦʛʦ); ʂ̔ ʟ = 1,15.  

ʂʫ  ɦï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʫʱʽʣʴʥʝʥʥʷ ʊʇɺ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʦʣʽʛʦʥʫ ʥʘ ʫʚʝʩʴ ʪʝʨʤʽʥ ʊʧ (ʜʠʚ. ʪʘʙʣ. 18). 

 

ʊʘʙʣʠʮʷ 18 ï ɿʥʘʯʝʥʥʷ ʂʫʱ ʧʨʠ ʨʽʟʥʽʡ ʤʘʩʽ ʫʱʽʣʴʥʶʶʯʦʛʦ ʙʫʣʴʜʦʟʝʨʘ ʘʙʦ ʢʘʪʢʘ 

ʄʘʩʘ ʙʫʣʴʜʦʟʝʨʘ ʘʙʦ ʢʘʪʢʘ, ʪ ɺʠʩʦʪʘ ʧʦʣʽʛʦʥʫ h, ʤ ʂʫ  ɦ

3ï6  20ï30 3,0 

12ï14  20ï30 4,0 

20ï22  50 ʽ ʙʽʣʴʰʝ 4,5 

 

ʇʠʪʦʤʫ ʨʽʯʥʫ ʥʦʨʤʫ ʥʘʢʦʧʠʯʫʚʘʥʥʷ ʊʇɺ ʟʘ ʦʙʩʷʛʦʤ ʥʘ ʧʝʨʰʠʡ ʨʽʢ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 1Yʟʥʘʭʦʜʷʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

1

1
H

Vp
Y = ,       (20)  

ʜʝ Vʨ ï ʦʙʩʷʛ ʊʇɺ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʚʠʚʝʟʝʥʥʶ ʫʧʨʦʜʦʚʞ ʨʦʢʫ, ʤ
3
. 

ʇʠʪʦʤʫ ʨʽʯʥʫ ʥʦʨʤʫ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘ ʦʙʩʷʛʦʤ ʥʘ ʦʩʪʘʥʥʽʡ ʨʽʢ ʝʢʩʧʣʫʘʪʘʮʽʾ 

2Y  ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʫʤʦʚʠ ʱʦʨʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʾʾ ʟʘ ʦʙʩʷʛʦʤ ʥʘ 3% ʟ ʬʦʨʤʫʣʠ: 

ʧʊYYY ÖÖ+= 112 03,0 .      (21) 

ʂʽʣʴʢʽʩʪʴ ʞʠʪʝʣʽʚ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ ʧʦʣʽʛʦʥʦʤ ʚ ʦʩʪʘʥʥʽʡ ʨʽʢ 

ʝʢʩʧʣʫʘʪʘʮʽʾ (ʚʨʘʭʦʚʫʶʯʠ ʪʝʥʜʝʥʮʽʶ ʟʤʝʥʰʝʥʥʷ ʥʘʩʝʣʝʥʥʷ), ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

.96,0 12 HH Ö=        (22) 
 

4. ʈʦʟʨʘʭʫʥʦʢ ʧʣʦʱʽ ʧʦʣʽʛʦʥʫ. 

ʅʝʦʙʭʽʜʥʫ ʧʣʦʱʫ ʜʽʣʴʥʠʮʽ ʩʢʣʘʜʫʚʘʥʥʷ (Sʩʢʣ) ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

,
10000

3

Ö

Ö
=

h

ɽ
Sʩʢʣ  ʛʘ,       (23) 

ʜʝ 3 ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʘʢʣʘʜʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʚʽʜʢʦʩʽʚ 1:4;  

h ï ʚʠʩʦʪʘ ʩʢʣʘʜʫʚʘʥʥʷ ʊʇɺ, ʤ.  

ʅʝʦʙʭʽʜʥʫ ʧʣʦʱʫ ʧʦʣʽʛʦʥʫ (S) ʟʥʘʭʦʜʷʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʜʦʜʩʢʣSSS +Ö= 1,1 , ʛʘ,       (24) 

ʜʝ 1,1 ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʩʤʫʛʫ ʥʘʚʢʦʣʦ ʜʽʣʴʥʠʮʽ ʩʢʣʘʜʫʚʘʥʥʷ; 

Sʜʦʜ ï ʧʣʦʱʘ ʜʽʣʴʥʠʮʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʟʦʥʠ. 

ʋ ʨʦʙʦʪʽ ʩʣʽʜ ʧʨʠʡʥʷʪʠ Sʜʦʜ=1 ʛʘ. ʌʘʢʪʠʯʥʫ ʤʽʩʪʢʽʩʪʴ ʧʦʣʽʛʦʥʫ ʚʠʟʥʘʯʘʶʪʴ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʦ ʚʽʜʚʝʜʝʥʦʾ ʧʣʦʱʽ ʥʘ ʧʣʦʩʢʦʤʫ ʨʝʣʴʻʬʽ, 

ʚʽʜʧʨʘʮʴʦʚʘʥʦʤʫ ʢʘʨ'ʻʨʽ ʽ ʪ. ʧ.  

 

ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ 

 

ɿʘʚʜʘʥʥʷ: ʨʦʟʨʘʭʫʚʘʪʠ ʥʝʦʙʭʽʜʥʝ ʯʠʩʣʦ ʢʦʥʪʝʡʥʝʨʽʚ, ʢʽʣʴʢʽʩʪʴ ʩʤʽʪʪʻʚʦʟʽʚ 

ʜʣʷ ʚʠʚʦʟʫ ʊʇɺ ʟ ʤʽʩʪʘ ʽʟ ʥʘʩʝʣʝʥʥʷʤ 1,2 ʤʣʥ ʞʠʪʝʣʽʚ, ʚʩʪʘʥʦʚʠʪʠ ʤʽʩʪʢʽʩʪʴ ʪʘ 
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ʧʣʦʱʫ ʧʦʣʽʛʦʥʫ ʜʣʷ ʾʭ ʟʘʭʦʨʦʥʝʥʥʷ. ʊʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʣʽʛʦʥʫ ï 20 ʨʦʢʽʚ. 

1. ɺʠʟʥʘʯʝʥʥʷ ʯʠʩʣʘ ʢʦʥʪʝʡʥʝʨʽʚ. 

ʅʝʦʙʭʽʜʥʝ ʯʠʩʣʦ ʢʦʥʪʝʡʥʝʨʽʚ (nʢ) ʧʨʠ çʥʝʟʤʽʥʶʚʘʥʽʡè ʩʠʩʪʝʤʽ, ʷʢ 

ʚʢʘʟʫʚʘʣʦʩʷ ʚʠʱʝ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (14): 

 
2

1

Kg

PKKV
n

ʩʜ

ʂ
Ö

ÖÖÖ
= .       

ʉʝʨʝʜʥʴʦʜʦʙʦʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʊʇɺ ʫ ʤʽʩʪʽ ʟ ʥʘʩʝʣʝʥʥʷʤ 1,2 ʤʣʥ. ʞʠʪʝʣʽʚ 

ʩʪʘʥʦʚʠʪʴ ʙʽʣʷ 1343,7 ʪ/ʨʽʢ (ʜʠʚ. ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ ˉ2). 

ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʊʇɺ ʩʪʘʥʦʚʠʪʴ 0,19ï0,23 ʪ/ʤ
3
 [11]. ɿʚʽʜʩʠ: 

V
cʜ

 =1343,7/0,2=6718,5 ʤ
3
/ʜʦʙʫ (ʪʦʤʫ ʱʦ ʦʙôʻʤ = ʤʘʩʘ / ʱʽʣʴʥʽʩʪʴ, ʷʢʱʦ 

ʭʪʦʩʴ ʟʘʙʫʚ). 

ɺʽʜʭʦʜʠ ʚʠʚʦʟʷʪʴʩʷ ʱʦʜʝʥʥʦ, ʪʦʤʫ ʈ=1 ʜʦʙʘ; 

ʄʽʩʪʢʽʩʪʴ ʢʦʥʪʝʡʥʝʨʽʚ ʧʨʠʡʤʘʻʤʦ g=1,1 ʤ
3
. 

ɿʚʽʜʩʠ: 

8907
9,01,1

105,125,15,6718

2

1 =
Ö

ÖÖÖ
=

Ö

ÖÖÖ
=

Kg

PKKV
n

ʩʜ

ʂ ʰʪ.    

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʟʙʦʨʫ ʜʦʙʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʊʇɺ ʫ ʜʘʥʦʤʫ ʤʽʩʪʽ ʟʥʘʜʦʙʠʪʴʩʷ 

8907 ʢʦʥʪʝʡʥʝʨʽʚ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʯʠʩʣʘ ʩʤʽʪʪʻʚʦʟʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʩʤʽʪʪʻʚʦʟʽʚ (ʰʪ.) ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʟʘ ʬʦʨʤʫʣʦʶ 

(15): 

.
365 ʚʠʢ

p

ʂʇ

Q
ʉ

ÖÖ
=        

ʂʽʣʴʢʽʩʪʴ ʊʇɺ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʚʠʚʝʟʝʥʥʶ ʫʧʨʦʜʦʚʞ ʨʦʢʫ Q
ʨ
 ʩʪʘʥʦʚʠʪʴ 498 

048 ʪ (ʜʠʚ. ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ ˉ 2). 

ʇʨʠʡʤʝʤʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʜʘʥʦʤʫ ʤʽʩʪʽ ʩʤʽʪʪʻʚʦʟʠ  ʂʆ-415 ʥʘ ʰʘʩʽ 

ʂʘʤɸɿ. ʂʽʣʴʢʽʩʪʴ ʊʇɺ, ʱʦ ʧʝʨʝʚʦʟʷʪʴʩʷ ʟʘ ʦʜʠʥ ʨʝʡʩ, ʜʣʷ ʂʆ-415 ʩʪʘʥʦʚʠʪʴ 

gl=9,5 ʪ. 

ɺʠʟʥʘʯʘʻʤʦ ʯʠʩʣʦ ʨʝʡʩʽʚ ʩʤʽʪʪʻʚʦʟʫ ʟʘ ʟʤʽʥʫ (17): 

,
2

)( 0

ʧʨʦʙʨʦʟʚʥʘʚ

ʧʟʟʤ

ttt

ʊʊʊ

Ö++

+Ö
=l        

ʊʟʤ=8 ʛʦʜ. (ʪʨʠʚʘʣʽʩʪʴ ʟʤʽʥʠ); 

ʊʧʟ=0,5 ʛʦʜ. (ʧʽʜʛʦʪʦʚʯʦ-ʟʘʢʣʶʯʥʠʡ ʯʘʩ); 

ʊʦ=0,3 ʛʦʜ. (ʯʘʩ ʥʫʣʴʦʚʦʛʦ ʧʨʦʙʽʛʫ); 

tʥʘʚ= 3,3-3,7 ʛʦʜ. (ʪʨʠʚʘʣʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʂʆ-415); 

tʨʦʟʚ=0,25 ʛʦʜ. (ʪʨʠʚʘʣʽʩʪʴ ʨʦʟʚʘʥʪʘʞʝʥʥʷ); 

tʧʨʦʙ ï ʯʘʩ ʧʨʦʙʽʛʫ ʚʽʜ ʤʽʩʮʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʤʽʩʮʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʛʦʜ. 

ʏʘʩ ʧʨʦʙʽʛʫ ʚʽʜ ʤʽʩʮʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʤʽʩʮʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʽʩʮʷ ʟʙʦʨʫ ʚʽʜʭʦʜʽʚ ʜʦ ʧʦʣʽʛʦʥʫ (18): 

ʩʝʨ

ʨʦʟʚ

V

S
=ʧʨʦʙt ,       

ɺʽʜʩʪʘʥʴ ʜʦ ʧʦʣʽʛʦʥʫ ʚʽʜ ʤʽʩʪʘ ʟ ʥʘʩʝʣʝʥʥʷʤ 1,2 ʤʣʥ ʞʠʪʝʣʽʚ ʩʪʘʥʦʚʠʪʴ 30ï
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40 ʢʤ. ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʩʤʽʪʪʻʚʦʟʽʚ ʧʦʟʘ ʤʽʩʪʦʤ ʜʦʨʽʚʥʶʻ 45 ʢʤ/ʛʦʜ. 

ɿʚʽʜʩʠ: 

67,0
45

30
tʧʨʦʙ ===

ʩʝʨ

ʨʦʟʚ

V

S
 ʛʦʜ. 

.24,1
67,0225,05,3

)3,05,0(8

2

)( 0 ʨʝʡʩʠ
ttt

ʊʊʊ

ʧʨʦʙʨʦʟʚʥʘʚ

ʧʟʟʤ =º
Ö++

+-
=

Ö++

+Ö
=l  

ɺʠʟʥʘʯʘʻʤʦ ʟʤʽʥʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʤʽʪʪʻʚʦʟʫ: 

195,92 =Ö== llgʇ ʪ/ʟʤʽʥʫ. 

ɿʚʽʜʩʠ ʢʽʣʴʢʽʩʪʴ ʩʤʽʪʪʻʚʦʟʽʚ: 

.968,95
75,019365

498048

365
ʚʩʤʽʪʪʻʚʦʟʽ

ʂʇ

Q
ʉ

ʚʠʢ

p

=º
ÖÖ

=
ÖÖ

=  

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʠʚʝʟʝʥʥʷ ʊʇɺ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʟʥʘʜʦʙʠʪʴʩʷ 

96 ʩʤʽʪʪʻʚʦʟʽʚ. 

3. ʈʦʟʨʘʭʫʥʦʢ ʤʽʩʪʢʦʩʪʽ ʧʦʣʽʛʦʥʫ. 

ɺʠʟʥʘʯʘʻʤʦ ʤʽʩʪʢʽʩʪʴ ʧʦʣʽʛʦʥʫ ʟʘ ʬʦʨʤʫʣʦʶ (19): 
( )

ʫʱ

ʽʟʧ

K

KTHHYY
ɽ

Ö

ÖÖ+Ö+
=

4

)( 2121 . 

ʈʦʟʨʘʭʦʚʫʻʤʦ ʧʠʪʦʤʫ ʨʽʯʥʫ ʥʦʨʤʫ ʥʘʢʦʧʠʯʫʚʘʥʥʷ ʊʇɺ ʟʘ ʦʙʩʷʛʦʤ ʥʘ 

ʧʝʨʰʠʡ ʨʽʢ ʝʢʩʧʣʫʘʪʘʮʽʾ: 

08,2
1200000

2490240

1

1 ===
H

Vp
Y ʤ

3
/ʣʶʜʠʥʫ. 

ʂ̔ ʣʴʢʽʩʪʴ ʊʇɺ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʚʠʚʝʟʝʥʥʶ ʫʧʨʦʜʦʚʞ ʨʦʢʫ, ʩʪʘʥʦʚʠʪʴ 

498048 ʪ (ʜʠʚ. ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ ˉ2). ʎʷ ʤʘʩʘ ʚʽʜʧʦʚʽʜʘʻ ʦʙôʻʤʫ: 

Vʨ=498048/0,2=2490240 ʤ
3
 (ʘʜʞʝ ʦʙôʻʤ = ʤʘʩʘ / ʱʽʣʴʥʽʩʪʴ). 

ʇʠʪʦʤʘ ʨʽʯʥʘ ʥʦʨʤʘ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘ ʦʙʩʷʛʦʤ ʥʘ ʦʩʪʘʥʥʽʡ ʨʽʢ ʝʢʩʧʣʫʘʪʘʮʽʾ: 

33,32008,203,008,201,0 112 =ÖÖ+=ÖÖ+Ö= ʧʊYYY  ʤ
3
/ʣʶʜʠʥʫ. 

ʂʽʣʴʢʽʩʪʴ ʞʠʪʝʣʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʦʙʩʣʫʛʦʚʫʚʘʪʠʩʷ ʧʦʣʽʛʦʥʦʤ ʚ ʦʩʪʘʥʥʽʡ ʨʽʢ 

ʝʢʩʧʣʫʘʪʘʮʽʾ: 

1152000120000096,096,0 12 =Ö=Ö= HH ʯʦʣ.    

ʂ̔ ʟ=1,15 (ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʦʙʩʷʛ ʟʦʚʥʽʰʥʽʭ ʽʟʦʣʶʶʯʠʭ ʰʘʨʽʚ 

ˇʨʫʥʪʫ); 

ʂʫ =ɦ4,5 (ʚʨʘʭʦʚʫʻ ʫʱʽʣʴʥʝʥʥʷ ʊʇɺ, ʦʙʠʨʘʻʤʦ ʟ ʪʘʙʣ. 18). 

ɿʚʽʜʩʠ ʤʽʩʪʢʽʩʪʴ ʧʦʣʽʛʦʥʫ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʪʝʨʤʽʥ: 
( )
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ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʊʇɺ ʤʽʩʪʘ ʽʟ ʥʘʩʝʣʝʥʥʷʤ 1,2 ʤʣʥ ʞʠʪʝʣʽʚ 

ʟʥʘʜʦʙʠʪʴʩʷ ʧʦʣʽʛʦʥ ʤʽʩʪʢʽʩʪʶ 16,2 ʤʣʥ ʤ
3
.  

4. ʈʦʟʨʘʭʫʥʦʢ ʧʣʦʱʽ ʧʦʣʽʛʦʥʫ. 

ʅʝʦʙʭʽʜʥʘ ʧʣʦʱʘ ʜʽʣʴʥʠʮʽ ʩʢʣʘʜʫʚʘʥʥʷ: 

4,97
1000050

162288003

10000

3
=

Ö

Ö
=

Ö

Ö
=

h

ɽ
Sʩʢʣ  ʛʘ. 

ʅʝʦʙʭʽʜʥʘ ʧʣʦʱʘ ʧʦʣʽʛʦʥʫ: 

1,10814,971,11,1 =+Ö=+Ö= ʜʦʧʩʢʣSSS  ʛʘ. 
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ɼʣʷ ʜʦʚʽʜʢʠ: 

 

ɹʫʜʽʚʝʣʴʥʠʡ ʦʙôʻʤ ʙʫʜʽʚʝʣʴ 

çɿʘʭʽʜʥʘ ɺʝʞʘè ʪʘ çʉʭʽʜʥʘ 

ɺʝʞʘè, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʚʫʣ. 

ɺʝʨʥʘʜʩʴʢʦʛʦ (ʢʦʣʠʰʥʷ ʚʫʣ. 

ɼʟʝʨʞʠʥʩʴʢʦʛʦ) ʫ ʤ. ɼʥʽʧʨʦ, 

ʩʪʘʥʦʚʠʪʴ 109703 ʤ
3
 ʢʦʞʥʘ. 

ʆʪʞʝ, ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʊʇɺ 

ʤʽʩʪʘ ʟ ʥʘʩʝʣʝʥʥʷʤ 1,2 ʤʣʥ. 

ʞʠʪʝʣʽʚ ʧʨʦʪʷʛʦʤ 20 ʨʦʢʽʚ 

ʟʥʘʜʦʙʠʪʴʩʷ ʦʙôʻʤ ʧʦʣʽʛʦʥʫ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ 148 ʪʘʢʠʤ 

ʙʫʜʽʚʣʷʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʊʇɺ ʤʽʩʪʘ ʟ ʥʘʩʝʣʝʥʥʷʤ 1,2 ʤʣʥ ʞʠʪʝʣʽʚ 

ʧʨʦʪʷʛʦʤ 20 ʨʦʢʽʚ ʟʥʘʜʦʙʠʪʴʩʷ ʧʦʣʽʛʦʥ ʧʣʦʱʝʶ 108,1 ʛʘ. 

ɼʣʷ ʜʦʚʽʜʢʠ: 

 

ʇʣʦʱʘ ʬʫʪʙʦʣʴʥʦʛʦ ʩʪʘʜʽʦʥʫ 

çɼʥʽʧʨʦ-ɸʨʝʥʘè ʩʪʘʥʦʚʠʪʴ 

7 350 ʤ
2
, ʪʦʙʪʦ 0,75 ʛʘ. ʆʪʞʝ, 

ʧʣʦʱʘ ʧʦʣʽʛʦʥʫ ʊʇɺ ʙʫʜʝ 

ʜʦʨʽʚʥʶʚʘʪʠ 144 ʪʘʢʠʤ 

ʩʪʘʜʽʦʥʘʤ. 

 

ɿʘ ʫʤʦʚ ʫʪʠʣʽʟʘʮʽʾ ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʊʇɺ (ʜʠʚ. ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ 

 ̄2) ʧʣʦʱʘ ʧʦʣʽʛʦʥʫ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʦ ʟʤʝʥʰʝʥʘ. 

 

ʂʦʥʪʨʦʣʴʥʝ ʟʘʚʜʘʥʥʷ 

 

ɺʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʝʡʥʝʨʽʚ, ʢʽʣʴʢʽʩʪʴ ʩʤʽʪʪʻʚʦʟʽʚ ʜʣʷ 

ʚʠʚʦʟʫ ʊʇɺ, ʤʽʩʪʢʽʩʪʴ ʪʘ ʧʣʦʱʫ ʧʦʣʽʛʦʥʫ ʜʣʷ ʾʭ ʟʘʭʦʨʦʥʝʥʥʷ ʜʣʷ  ʤʽʩʪʘ ʟ 

ʯʠʩʝʣʴʥʽʩʪʶ ʞʠʪʝʣʽʚ N ʪʠʩ. ʦʩʽʙ (ʜʠʚ. ʜʦʜʘʪʦʢ ɹ ʜʦ ʮʠʭ ʤʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ).  
 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʦʩʥʦʚʥʽ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ.  

2. ɺʽʜ ʷʢʠʭ ʯʠʥʥʠʢʽʚ ʟʘʣʝʞʠʪʴ ʚʠʙʽʨ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ? 

3. ʗʢʘ ʩʠʩʪʝʤʘ ʟʙʦʨʫ ʧʦʚʠʥʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ? 

4. ʂʦʣʠ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʢʦʥʪʝʡʥʝʨʥʘ ʩʠʩʪʝʤʘ ʟʙʦʨʫ ʊʇɺ? 

5. ɺʽʜ ʯʦʛʦ ʟʘʣʝʞʠʪʴ ʚʠʙʽʨ ʤʽʩʪʢʦʩʪʽ ʢʦʥʪʝʡʥʝʨʘ ʪʘ ʪʠʧʫ ʩʤʽʪʪʻʚʦʟʘ? 
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ʇʈɸʂʊʀʏʅɸ ʈʆɹʆʊɸ ˉ 4 

ʈʆɿʈɸʍʋʅʆʂ ɽʂʆʃʆɻɯʏʅʆɻʆ ʇʆɼɸʊʂʋ 

ɿɸ ʈʆɿʄɯʑɽʅʅʗ ɺɯɼʍʆɼɯɺ 

 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʧʘʥʫʚʘʪʠ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ ʟʘ 

ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʇʦʩʪʘʚʣʝʥʘ ʤʝʪʘ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʠʤ ʚʠʨʽʰʝʥʥʷʤ ʪʘʢʠʭ ʟʘʚʜʘʥʴ: 

- ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ; 

- ʘʥʘʣʽʟ ʧʨʠʢʣʘʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ ʟʘ ʨʦʟʤʽʱʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʛʽʜʥʦ ʟ ʇʦʜʘʪʢʦʚʠʤ ʢʦʜʝʢʩʦʤ ʋʢʨʘʾʥʠ; 

- ʩʘʤʦʩʪʽʡʥʝ ʟʘʧʦʚʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʜʘʪʢʦʚʦʛʦ ʟʦʙʦʚ'ʷʟʘʥʥʷ ʟ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ ʪʘ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ. 

 

ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʦʟʜʽʣʦʤ VIII ʇʦʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ 

(ʩʪ. 240) ʧʣʘʪʥʠʢʘʤʠ ʧʦʜʘʪʢʫ ʻ ʩʫʙ'ʻʢʪʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʶʨʠʜʠʯʥʽ ʦʩʦʙʠ, ʱʦ 

ʥʝ ʧʨʦʚʘʜʷʪʴ ʛʦʩʧʦʜʘʨʩʴʢʫ (ʧʽʜʧʨʠʻʤʥʠʮʴʢʫ) ʜʽʷʣʴʥʽʩʪʴ, ʙʶʜʞʝʪʥʽ ʫʩʪʘʥʦʚʠ, 

ʛʨʦʤʘʜʩʴʢʽ ʪʘ ʽʥʰʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʫʩʪʘʥʦʚʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ, ʧʦʩʪʽʡʥʽ 

ʧʨʝʜʩʪʘʚʥʠʮʪʚʘ ʥʝʨʝʟʠʜʝʥʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʪʠʭ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʘʛʝʥʪʩʴʢʽ 

(ʧʨʝʜʩʪʘʚʥʠʮʴʢʽ) ʬʫʥʢʮʽʾ ʩʪʦʩʦʚʥʦ ʪʘʢʠʭ ʥʝʨʝʟʠʜʝʥʪʽʚ ʘʙʦ ʾʭ ʟʘʩʥʦʚʥʠʢʽʚ, ʧʽʜ 

ʯʘʩ ʧʨʦʚʘʜʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʷʢʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʽ ʚ ʤʝʞʘʭ ʾʾ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʫ ʪʘ ʚʠʢʣʶʯʥʦʾ (ʤʦʨʩʴʢʦʾ) ʝʢʦʥʦʤʽʯʥʦʾ ʟʦʥʠ 

ʟʜʽʡʩʥʶʶʪʴʩʷ: 

- ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʩʪʘʮʽʦʥʘʨʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ; 

- ʩʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ; 

- ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ (ʢʨʽʤ ʨʦʟʤʽʱʝʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ (ʢʣʘʩʽʚ) ʚʽʜʭʦʜʽʚ ʷʢ 

ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʚʣʘʩʥʠʭ ʪʝʨʠʪʦʨʽʷʭ (ʦʙ'ʻʢʪʘʭ) 

ʩʫʙ'ʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ); 

- ʫʪʚʦʨʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ (ʚʢʣʶʯʘʶʯʠ ʚʞʝ ʥʘʢʦʧʠʯʝʥʽ); 

- ʪʠʤʯʘʩʦʚʝ ʟʙʝʨʽʛʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʾʭ ʚʠʨʦʙʥʠʢʘʤʠ ʧʦʥʘʜ 

ʫʩʪʘʥʦʚʣʝʥʠʡ ʦʩʦʙʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʣʽʮʝʥʟʽʾ ʩʪʨʦʢ; 

- ʚʚʝʟʝʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʦ, ʧʨʠʜʙʘʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʢʫʟʦʚʽʚ ʜʦ 

ʥʠʭ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʽʜʣʷʛʘʶʪʴ ʫʪʠʣʽʟʘʮʽʾ. 

ʇʽʜ ʪʝʨʤʽʥʦʤ çʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚè ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʥʘʩʪʫʧʥʝ (ɿʘʢʦʥ 

ʋʢʨʘʾʥʠ çʇʨʦ ʚʽʜʭʦʜʠè, 1998): ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʩʧʝʮʽʘʣʴʥʦ 

ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷʭ ʯʠ ʦʙôʻʢʪʘʭ. 

ʉʪʘʚʢʠ ʧʦʜʘʪʢʫ ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ 

ʤʽʩʮʷʭ ʯʠ ʥʘ ʦʙ'ʻʢʪʘʭ ʥʘʚʝʜʝʥʽ ʫ ʩʪ. 246 ʇʦʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ. ɺʦʥʠ 

ʧʝʨʽʦʜʠʯʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ, ʪʦʤʫ ʘʢʪʫʘʣʴʥʫ ʚʝʨʩʽʶ ʩʪʘʚʦʢ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ 

ʟʘʚʞʜʠ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʷʪʠ ʥʘ ʩʘʡʪʽ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ: ʟʘ ʧʦʩʠʣʘʥʥʷʤ 

http://zakon4.rada.gov.ua/laws/main/d.  

ʅʘ 01.07.2017 ʨ. ʜʽʶʪʴ ʥʘʩʪʫʧʥʽ ʩʪʘʚʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ: 

1) ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ:  

- ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʠʣʘʜʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʨʪʫʪʴ, ʝʣʝʤʝʥʪʠ ʟ ʽʦʥʽʟʫʶʯʠʤ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ï 778,3 ʛʨʠʚʝʥʴ ʟʘ ʦʜʠʥʠʮʶ;  

http://zakon4.rada.gov.ua/laws/main/d
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- ʣʶʤʽʥʝʩʮʝʥʪʥʠʭ ʣʘʤʧ ï 13,54 ʛʨʠʚʝʥʴ ʟʘ ʦʜʠʥʠʮʶ. 

2) ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ï 

ʜʠʚ. ʪʘʙʣ. 19. 

ɿʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʥʘ ʷʢʽ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ, 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʪʘʚʢʘ ʧʦʜʘʪʢʫ, ʚʩʪʘʥʦʚʣʝʥʘ ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ I ʢʣʘʩʫ 

ʥʝʙʝʟʧʝʢʠ. 

 

ʊʘʙʣʠʮʷ 19 ï ʉʪʘʚʢʠ ʧʦʜʘʪʢʫ ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ  

ʂʣʘʩ  

ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ 
ʈʽʚʝʥʴ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʚʽʜʭʦʜʽʚ 

ʉʪʘʚʢʘ ʧʦʜʘʪʢʫ, 

ʛʨʠʚʝʥʴ ʟʘ ʪʦʥʫ 

I ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʽ 1264,07 

II  ʚʠʩʦʢʦʥʝʙʝʟʧʝʯʥʽ 46,04 

III  ʧʦʤʽʨʥʦ ʥʝʙʝʟʧʝʯʥʽ 11,55 

IV ʤʘʣʦʥʝʙʝʟʧʝʯʥʽ 4,5 

 
ʤʘʣʦʥʝʙʝʟʧʝʯʥʽ ʥʝʪʦʢʩʠʯʥʽ ʚʽʜʭʦʜʠ 

ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 
0,44 

 

ɿʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʟʚʘʣʠʱʘʭ, ʷʢʽ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʦʛʦ 

ʚʠʢʣʶʯʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʘʙʦ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ, ʩʪʘʚʢʠ 

ʧʦʜʘʪʢʫ ʟʙʽʣʴʰʫʶʪʴʩʷ ʫ 3 ʨʘʟʠ.  

ʉʫʤʠ ʧʦʜʘʪʢʫ, ʷʢʠʡ ʩʧʨʘʚʣʷʻʪʴʩʷ ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ (ʇʨʚ), 

ʦʙʯʠʩʣʶʶʪʴʩʷ ʧʣʘʪʥʠʢʘʤʠ ʩʘʤʦʩʪʽʡʥʦ ʱʦʢʚʘʨʪʘʣʫ ʚʠʭʦʜʷʯʠ ʟ ʬʘʢʪʠʯʥʠʭ 

ʦʙʩʷʛʽʚ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʩʪʘʚʦʢ ʧʦʜʘʪʢʫ ʪʘ ʢʦʨʠʛʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘ 

ʬʦʨʤʫʣʦ :ʁ 

ä ÖÖÖ=
=

n

ʽ

ʂʦʂʪʄʣʽʅʧʽʇʨʚ
1

)( ,    (25) 

ʜʝ ʅʧ ̔ï ʩʪʘʚʢʠ ʧʦʜʘʪʢʫ ʚ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ ʟʘ ʪʦʥʥʫ ʽ-ʪʦʛʦ ʚʠʜʫ ʚʽʜʭʦʜʽʚ ʫ 

ʛʨʠʚʥʷʭ ʟ ʢʦʧʽʡʢʘʤʠ;  

ʄʣʽ ï ʦʙʩʷʛ ʚʽʜʭʦʜʽʚ -̔ʛʦ ʚʠʜʫ ʚ ʪʦʥʥʘʭ (ʪ); 

ʂʪ ï ʢʦʨʠʛʫʶʯʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʽʩʮʷ 

ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ (ʪʘʙʣ. 20); 

ʂʦ ï ʢʦʨʠʛʫʶʯʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʜʦʨʽʚʥʶʻ 3 ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʨʘʟʽ 

ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʟʚʘʣʠʱʘʭ, ʷʢʽ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʘʙʦ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ.  

 

ʊʘʙʣʠʮʷ ï 20 ʂʦʝʬʽʮʽʻʥʪ ʜʦ ʩʪʘʚʦʢ ʧʦʜʘʪʢʫ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʽʩʮʷ (ʟʦʥʠ) ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʄʽʩʮʝ (ʟʦʥʘ) ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ 
ʂʦʝʬʽʮʽʻʥʪ 

ʂʪ 

ɺ ʤʝʞʘʭ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʘʙʦ ʥʘ ʚʽʜʩʪʘʥʽ ʤʝʥʰ  

ʷʢ 3 ʢʤ ʚʽʜ ʪʘʢʠʭ ʤʝʞ 
3 

ʅʘ ʚʽʜʩʪʘʥʽ ʚʽʜ 3 ʢʤ ʽ ʙʽʣʴʰʝ ʚʽʜ ʤʝʞ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ 1 
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ʅʘ ʦʩʥʦʚʽ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʧʣʘʪʥʠʢʘʤʠ ʧʦʜʘʪʢʫ ʟʘʧʦʚʥʶʻʪʴʩʷ ʇʦʜʘʪʢʦʚʘ 

ʜʝʢʣʘʨʘʮʽʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ (ʧʨʠʢʣʘʜ ʜʠʚ. ʥʠʞʯʝ) ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ 

ʨʦʟʨʘʭʫʥʦʢ ʧʦʜʘʪʢʦʚʦʛʦ ʟʦʙʦʚ'ʷʟʘʥʥʷ ʟ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ ʚʩʪʘʥʦʚʣʝʥʦʛʦ 

ʟʨʘʟʢʘ ʟʘ ʚʠʜʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ (ʜʦʜʘʪʢʠ 1-6): 

¶ ɼʦʜʘʪʦʢ 1 ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ï ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʚʠʢʠʜʠ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʟʘʙʨʫʜʥʝʥʥʷ. 

¶ ɼʦʜʘʪʦʢ 2 ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ï ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʩʢʠʜʠ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ. 

¶ ɼʦʜʘʪʦʢ 3 ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ï ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʨʦʟʤʽʱʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʫ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷʭ ʯʠ ʥʘ ʦʙôʻʢʪʘʭ (ʧʨʠʢʣʘʜ ʜʠʚ. 

ʥʠʞʯʝ). 

¶ ɼʦʜʘʪʦʢ 4 ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ï ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʫʪʚʦʨʝʥʥʷ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ (ʚʢʣʶʯʘʶʯʠ ʚʞʝ ʥʘʢʦʧʠʯʝʥʽ). 

¶ ɼʦʜʘʪʦʢ 5 ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ï ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʫʪʚʦʨʝʥʥʷ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʽ ʩʧʣʘʯʫʻʪʴʩʷ ʟʘ ʧʨʠʜʙʘʥʥʷ ʜʞʝʨʝʣ(ʘ) ʽʦʥʽʟʫʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

¶ ɼʦʜʘʪʦʢ 6 ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ï ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʪʠʤʯʘʩʦʚʝ 

ʟʙʝʨʽʛʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʾʭ ʚʠʨʦʙʥʠʢʘʤʠ ʧʦʥʘʜ ʫʩʪʘʥʦʚʣʝʥʠʡ 

ʦʩʦʙʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʣʽʮʝʥʟʽʾ ʩʪʨʦʢ. 

¶ ɼʦʜʘʪʦʢ 7 ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ï ʂʦʜʠʬʽʢʘʪʦʨ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʟʘʙʨʫʜʥʝʥʥʷ; 

¶ ɼʦʜʘʪʦʢ 8 ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ï ʂʦʜʠʬʽʢʘʪʦʨ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʩʢʠʜʘʶʪʴʩʷ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ; 

¶ ɼʦʜʘʪʦʢ 9 ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ï ʂʦʜʠʬʽʢʘʪʦʨ ʚʽʜʭʦʜʽʚ, ʱʦ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷʭ ʯʠ ʥʘ ʦʙôʻʢʪʘʭ (ʜʠʚ. 

ʥʠʞʯʝ). 
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ɺʽʜʤʽʪʢʘ ʧʨʦ ʦʜʝʨʞʘʥʥʷ 

(ʰʪʘʤʧ ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʦʨʛʘʥʫ) 

ɿɸʊɺɽʈɼɾɽʅʆ 

ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ  

ʬʽʥʘʥʩʽʚ ʋʢʨʘʾʥʠ 

17.08.2015  ˉ 715 

 

ʇʆɼɸʊʂʆɺɸ ɼɽʂʃɸʈɸʎɯʗ  

ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ 1 

ʧʦʨʷʜʢʦʚʠʡ ˉ 2   ʢʦʧʽʷ 3  

 ʟʚʽʪʥʘ  ʟʚʽʪʥʘ ʥʦʚʘ  ʫʪʦʯʥʶʶʯʘ 

 

 

1 ʧʦʜʘʪʢʦʚʠʡ ʧʝʨʽʦʜ: 

 1.1 ʟʚʽʪʥʠʡ: 

  ʢʚʘʨʪʘʣ   2 0   ʨʦʢʫ 

 1.2 ʱʦ ʫʪʦʯʥʶʻʪʴʩʷ 4: 

  ʢʚʘʨʪʘʣ   2 0   ʨʦʢʫ 

 

2 ʧʣʘʪʥʠʢ:_________________________________________________________ 

 
(ʧʦʚʥʝ ʥʘʡʤʝʥʫʚʘʥʥʷ (ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ)

 

 
ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ ʟʛʽʜʥʦ ʟ ʨʝʻʩʪʨʘʮʽʡʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ) 

 ʧʦʜʘʪʢʦʚʠʡ ʥʦʤʝʨ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ 5 ʘʙʦ
 

 ʩʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ 6           

 ʢʦʜ ʚʠʜʫ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʂɺɽɼ) 7   .   

 ʢʦʜ ʦʨʛʘʥʫ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟʘ ʂʆɸʊʋʋ 8 

            

 ʧʦʜʘʪʢʦʚʘ ʘʜʨʝʩʘ 

  ʧʦʰʪʦʚʠʡ ʽʥʜʝʢʩ      

  ʤʽʞʤʽʩʴʢʠʡ ʢʦʜ      

  ʪʝʣ./ʬʘʢʩ        

 ʝʣʝʢʪʨʦʥʥʘ ʘʜʨʝʩʘ 9  

 

3 ʥʘʡʤʝʥʫʚʘʥʥʷ ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʦʨʛʘʥʫ, ʜʦ ʷʢʦʛʦ ʧʦʜʘʻʪʴʩʷ ʇʦʜʘʪʢʦʚʘ ʜʝʢʣʘʨʘʮʽʷ: 

 
 

 

 

ˉ 

ʟ/ʧ 
ʧʦʢʘʟʥʠʢ ʚʝʣʠʯʠʥʘ 10 

4 ʧʦʜʘʪʢʦʚʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʟ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ ʟʘ: Ĭ 

4.1 ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʟʘʙʨʫʜʥʝʥʥʷ   

 (ʩʫʤʘ ʨʷʜʢʽʚ 4 ʜʦʜʘʪʢʽʚ 1)  

4.1.1 ʨʽʟʥʠʮʷ  

 (ʩʫʤʘ ʨʽʟʥʠʮʽ ʤʽʞ ʨʷʜʢʘʤʠ  5.1 ʪʘ  5.2 ʜʦʜʘʪʢʽʚ 1)  

4.1.2 ʰʪʨʘʬ  

 (ʩʫʤʘ ʨʷʜʢʽʚ 7 ʜʦʜʘʪʢʽʚ 1)  

4.1.3 ʧʝʥʷ  

 (ʩʫʤʘ ʨʷʜʢʽʚ 8 ʜʦʜʘʪʢʽʚ 1)  

4.2 ʩʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ  

 (ʩʫʤʘ ʨʷʜʢʽʚ 4 ʜʦʜʘʪʢʽʚ 2)  

4.2.1 ʨʽʟʥʠʮʷ  

 (ʩʫʤʘ ʨʽʟʥʠʮʽ ʤʽʞ ʨʷʜʢʘʤʠ  5.1 ʪʘ  5.2 ʜʦʜʘʪʢʽʚ 2)  

4.2.2 ʰʪʨʘʬ  

 (ʩʫʤʘ ʨʷʜʢʽʚ 7 ʜʦʜʘʪʢʽʚ 2)  

4.2.3 ʧʝʥʷ  
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 (ʩʫʤʘ ʨʷʜʢʽʚ 8 ʜʦʜʘʪʢʽʚ 2)  

4.3 ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷʭ ʯʠ ʥʘ ʦʙôʻʢʪʘʭ  

 (ʩʫʤʘ ʨʷʜʢʽʚ 4 ʜʦʜʘʪʢʽʚ 3)  

4.3.1 ʨʽʟʥʠʮʷ  

 (ʩʫʤʘ ʨʽʟʥʠʮʽ ʤʽʞ ʨʷʜʢʘʤʠ  5.1 ʪʘ 5.2  ʜʦʜʘʪʢʽʚ 3)  

4.3.2 ʰʪʨʘʬ  

 (ʩʫʤʘ ʨʷʜʢʽʚ 7 ʜʦʜʘʪʢʽʚ 3)  

4.3.3 ʧʝʥʷ  

 (ʩʫʤʘ ʨʷʜʢʽʚ 8 ʜʦʜʘʪʢʽʚ 3)  

4.4 ʫʪʚʦʨʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ (ʚʢʣʶʯʘʶʯʠ ʚʞʝ ʥʘʢʦʧʠʯʝʥʽ) ʪʘ/ʘʙʦ ʪʠʤʯʘʩʦʚʝ 

ʟʙʝʨʽʛʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʾʭ ʚʠʨʦʙʥʠʢʘʤʠ ʧʦʥʘʜ ʫʩʪʘʥʦʚʣʝʥʠʡ ʦʩʦʙʣʠʚʠʤʠ 

ʫʤʦʚʘʤʠ ʣʽʮʝʥʟʽʡ ʩʪʨʦʢ  

 

 (ʩʫʤʘ ʨʷʜʢʽʚ 4 ʜʦʜʘʪʢʽʚ 4, 5, 6)  

4.4.1 ʨʽʟʥʠʮʷ  

 (ʩʫʤʘ ʨʽʟʥʠʮʽ ʤʽʞ ʨʷʜʢʘʤʠ  5.1 ʪʘ  5.2 ʜʦʜʘʪʢʽʚ 4, 5, 6)  

4.4.2 ʰʪʨʘʬ  

 (ʩʫʤʘ ʨʷʜʢʽʚ 7 ʜʦʜʘʪʢʽʚ 4, 5, 6)  

4.4.3 ʧʝʥʷ  

 (ʩʫʤʘ ʨʷʜʢʽʚ 8 ʜʦʜʘʪʢʽʚ 4, 5, 6)  

 

5 ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʜʦʜʘʪʢʽʚ (ʨʦʟʨʘʭʫʥʢʽʚ), ʱʦ ʧʦʜʘʶʪʴʩʷ ʟ ʇʦʜʘʪʢʦʚʦʶ ʜʝʢʣʘʨʘʮʽʻʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ 11: 

  

 ɼʦʜʘʪʦʢ 1   ɼʦʜʘʪʦʢ 2   ɼʦʜʘʪʦʢ 3  

  

 ɼʦʜʘʪʦʢ 4   ɼʦʜʘʪʦʢ 5   ɼʦʜʘʪʦʢ 6  

 

 

6 
ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ʟʘ ʜʦʚʽʣʴʥʦʶ ʬʦʨʤʦʶ  

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʫ 46.4 ʩʪʘʪʪʽ 46 ʛʣʘʚʠ 2 ʨʦʟʜʽʣʫ ɯɯ ʇʦʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ ʧʦʚʽʜʦʤʣʷʻʤʦ: 

ˉ 

ʟ/ʧ 
ɿʤʽʩʪ ʜʦʧʦʚʥʝʥʥʷ 

  

  

ɯʥʬʦʨʤʘʮʽʷ, ʥʘʚʝʜʝʥʘ ʫ ʇʦʜʘʪʢʦʚʽʡ ʜʝʢʣʘʨʘʮʽʾ, ʨʦʟʨʘʭʫʥʢʘʭ ʪʘ ʜʦʧʦʚʥʝʥʥʷʭ, ʻ ʜʦʩʪʦʚʽʨʥʦʶ. 

ɼʘʪʘ ʟʘʧʦʚʥʝʥʥʷ (ʜʜ.ʤʤ.ʨʨʨʨ)   .   .     

 

ʂʝʨʽʚʥʠʢ (ʫʧʦʚʥʦʚʘʞʝʥʘ ʦʩʦʙʘ)/  
   

ʬʽʟʠʯʥʘ ʦʩʦʙʘ (ʧʨʝʜʩʪʘʚʥʠʢ) (ʧʽʜʧʠʩ)  (ʽʥʽʮʽʘʣʠ ʪʘ ʧʨʽʟʚʠʱʝ) 

             

(ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ʦʙʣʽʢʦʚʦʾ    

ʢʘʨʪʢʠ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ ʘʙʦ     

ʩʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ) 6    

ʄ.ʇ. (ʟʘ ʥʘʷʚʥʦʩʪʽ) 

 

ɻʦʣʦʚʥʠʡ ʙʫʭʛʘʣʪʝʨ  
   

(ʦʩʦʙʘ, ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʚʝʜʝʥʥʷ 

ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ) 

(ʧʽʜʧʠʩ)  (ʽʥʽʮʽʘʣʠ ʪʘ ʧʨʽʟʚʠʱʝ) 

             

(ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ʦʙʣʽʢʦʚʦʾ    

ʢʘʨʪʢʠ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ ʘʙʦ     

ʩʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ) 6    
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1
 ʅʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ʻ 6 (ʰʽʩʪʴ) ʪʠʧʽʚ ʜʦʜʘʪʢʽʚ: ʜʦʜʘʪʢʠ 1 ï 6. 

ɺʽʜʧʦʚʽʜʥʠʡ ʪʠʧ ʜʦʜʘʪʢʘ ʟʘʙʝʟʧʝʯʫʻ ʦʙʯʠʩʣʝʥʥʷ ʧʦʜʘʪʢʦʚʦʛʦ ʟʦʙʦʚôʷʟʘʥʥʷ ʟʘ 

ʚʽʜʧʦʚʽʜʥʠʤ ʚʠʜʦʤ ʦʙôʻʢʪʘ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ï ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʩʢʠʜʠ ʫ 

ʚʦʜʥʽ ʦʙôʻʢʪʠ ʪʘ ʽʥʰʽ.  

ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʫ ʧʣʘʪʥʠʢʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʜʫ ʦʙôʻʢʪʘ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʪʠʧ ʜʦʜʘʪʢʘ, ʫ 

ʷʢʦʤʫ ʦʙʯʠʩʣʶʻʪʴʩʷ ʧʦʜʘʪʢʦʚʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʜʣʷ ʪʘʢʦʛʦ ʦʙôʻʢʪʘ ʦʧʦʜʘʪʢʫʚʘʥʥʷ, ʜʦ 

ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ʥʝ ʜʦʜʘʻʪʴʩʷ.  

ɿʛʽʜʥʦ ʟ ʧʫʥʢʪʦʤ 250.7 ʩʪʘʪʪʽ 250 ʨʦʟʜʽʣʫ VIIɯ ʇʦʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ ʇʦʜʘʪʢʦʚʘ 

ʜʝʢʣʘʨʘʮʽʷ, ʱʦ ʤʽʩʪʠʪʴ ʜʦʜʘʪʢʠ 4, 5 ʘʙʦ 6, ʧʦʜʘʻʪʴʩʷ ʟ ʢʦʧʽʻʶ ʟʚʽʪʥʦʩʪʽ ʧʨʦ ʬʘʢʪʠʯʥʽ 

ʦʙʩʷʛʠ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ. 
2
 ʋ ʛʨʘʬʽ "ʧʦʨʷʜʢʦʚʠʡ ˉ" ʟʘʟʥʘʯʘʻʪʴʩʷ ʥʦʤʝʨ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ʘʨʘʙʩʴʢʠʤʠ 

ʮʠʬʨʘʤʠ, ʧʦʯʠʥʘʶʯʠ ʟ 1 (ʦʜʠʥʠʮʽ) ʧʦʩʣʽʜʦʚʥʦ ʚ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʜʘʥʠʭ ʟ 

ʧʦʯʘʪʢʫ ʨʦʢʫ ʇʦʜʘʪʢʦʚʠʭ ʜʝʢʣʘʨʘʮʽʡ. 
3
 ʋ ʨʘʟʽ ʧʦʜʘʥʥʷ ʢʦʧʽʾ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʫ 250.8 ʩʪʘʪʪʽ 250 
ʨʦʟʜʽʣʫ VIIɯ ʇʦʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ ʧʦʨʷʜ ʟ ʧʦʣʝʤ "ʢʦʧʽʷ" ʧʨʦʩʪʘʚʣʷʻʪʴʩʷ 

ʧʦʟʥʘʯʢʘ. 
4
 ʇʝʨʽʦʜʦʤ, ʱʦ ʫʪʦʯʥʶʻʪʴʩʷ, ʚʚʘʞʘʻʪʴʩʷ ʧʝʨʽʦʜ, ʟʘ ʷʢʠʡ ʧʣʘʪʥʠʢ, ʢʝʨʫʶʯʠʩʴ ʥʦʨʤʘʤʠ 
ʩʪʘʪʪʽ 50 ʛʣʘʚʠ 2 ʨʦʟʜʽʣʫ ɯɯ ʇʦʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ, ʩʘʤʦʩʪʽʡʥʦ ʫʟʛʦʜʞʫʻ ʩʫʤʫ 

ʧʦʜʘʪʢʦʚʦʛʦ ʟʦʙʦʚôʷʟʘʥʥʷ ʫ ʟʚôʷʟʢʫ ʽʟ ʩʘʤʦʩʪʽʡʥʠʤ ʚʠʧʨʘʚʣʝʥʥʷʤ ʧʦʤʠʣʢʠ ʫ ʨʘʥʽʰʝ 

ʧʦʜʘʥʦʤʫ ʧʦʜʘʪʢʦʚʦʤʫ ʨʦʟʨʘʭʫʥʢʫ, ʱʦ ʫʪʦʯʥʶʻʪʴʩʷ. 
5
 ɿʘʟʥʘʯʘʻʪʴʩʷ ʢʦʜ ʟʘ ɭɼʈʇʆʋ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʫ ʘʙʦ ʨʝʻʩʪʨʘʮʽʡʥʠʡ (ʦʙʣʽʢʦʚʠʡ) ʥʦʤʝʨ 
ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ, ʷʢʠʡ ʧʨʠʩʚʦʶʻʪʴʩʷ ʢʦʥʪʨʦʣʶʶʯʠʤʠ ʦʨʛʘʥʘʤʠ, ʘʙʦ ʨʝʻʩʪʨʘʮʽʡʥʠʡ 

ʥʦʤʝʨ ʦʙʣʽʢʦʚʦʾ ʢʘʨʪʢʠ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ - ʬʽʟʠʯʥʦʾ ʦʩʦʙʠ. 
6 ʉʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ ʟʘʟʥʘʯʘʶʪʴʩʷ ʬʽʟʠʯʥʠʤʠ ʦʩʦʙʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʤʽʪʢʫ ʫ 

ʧʘʩʧʦʨʪʽ ʧʨʦ ʧʨʘʚʦ ʟʜʽʡʩʥʶʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʧʣʘʪʝʞʽ ʟʘ ʩʝʨʽʻʶ ʪʘ ʥʦʤʝʨʦʤ ʧʘʩʧʦʨʪʘ. 
7 ɿʘʟʥʘʯʘʻʪʴʩʷ ʦʩʥʦʚʥʠʡ ʚʠʜ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʣʘʪʥʠʢʘ. 
8 ɿʘʟʥʘʯʘʻʪʴʩʷ ʢʦʜ ʦʨʛʘʥʫ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟʘ ʂʆɸʊʋʋ ʟʘ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷʤ 

ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʦʨʛʘʥʫ, ʫ ʷʢʦʤʫ ʧʣʘʪʥʠʢ ʧʝʨʝʙʫʚʘʻ ʥʘ ʦʙʣʽʢʫ ʷʢ ʧʣʘʪʥʠʢ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʧʦʜʘʪʢʫ. 
9 ɿʘʧʦʚʥʶʻʪʴʩʷ ʟʘ ʙʘʞʘʥʥʷʤ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ. 
10 ɺʘʨʪʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ (ʾʾ ʜʦʜʘʪʢʽʚ) ʟʘʟʥʘʯʘʶʪʴʩʷ ʫ ʛʨʠʚʥʷʭ ʟ 

ʢʦʧʽʡʢʘʤʠ. 
11 ɿʘʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ ʜʦʜʘʪʢʽʚ, ʱʦ ʜʦʜʘʶʪʴʩʷ ʜʦ ʇʦʜʘʪʢʦʚʦʾ 

ʜʝʢʣʘʨʘʮʽʾ. 

 
 

 

 



ɺʽʜʤʽʪʢʘ ʧʨʦ ʦʜʝʨʞʘʥʥʷ 

(ʰʪʘʤʧ ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʦʨʛʘʥʫ) 

ɼʦʜʘʪʦʢ 3 

ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ 

 ʧʦʨʷʜʢʦʚʠʡ ˉ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ 1   

ʈʦʟʨʘʭʫʥʦʢ 2  ̄

ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʩʧʝʮʽʘʣʴʥʦ  

ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷʭ ʯʠ ʥʘ ʦʙôʻʢʪʘʭ 

 ʟʚʽʪʥʠʡ  ʟʚʽʪʥʠʡ ʥʦʚʠʡ  ʫʪʦʯʥʶʶʯʠʡ 

1 ʧʦʜʘʪʢʦʚʠʡ ʧʝʨʽʦʜ: 

 1.1 ʟʚʽʪʥʠʡ: 

  ʢʚʘʨʪʘʣ   2 0   ʨʦʢʫ 

 1.2 ʱʦ ʫʪʦʯʥʶʻʪʴʩʷ 3: 

  ʢʚʘʨʪʘʣ   2 0   ʨʦʢʫ 

2 ʧʦʜʘʪʢʦʚʠʡ ʥʦʤʝʨ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ 4 

 ʘʙʦ ʩʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ 5           

3 ʢʦʜ ʦʨʛʘʥʫ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟʘ ʂʆɸʊʋʋ: 

 3.1 ʟʘ ʤʽʩʮʝʤ ʦʙʣʽʢʫ ʧʣʘʪʥʠʢʘ 6            

 3.2 ʟʘ ʤʽʩʮʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ 7 

             

ˉ 

ʟ/ʧ ʢʦʜ ʚʽʜʭʦʜʽʚ
8 ʦʙôʻʢʪ ʦʧʦʜʘʪʢʫʚʘʥʥʷ9 ʩʪʘʚʢʘ ʧʦʜʘʪʢʫ10 ʢʦʝʬʽʮʽʻʥʪʠ 

ʚʝʣʠʯʠʥʘ 11 

(ʢ.3 Ĭ ʢ.4Ĭ 

ʢ.5 Ĭ ʢ.6) 
1 2 3 4 5 6 7 
4 ʧʦʜʘʪʢʦʚʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʟʘ ʟʚʽʪʥʠʡ (ʧʦʜʘʪʢʦʚʠʡ) ʧʝʨʽʦʜ 

(ʨ. 4.1 + ʨ. 4.2 +é) 
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4.2       
5 ʧʦʜʘʪʢʦʚʝ ʟʦʙʦʚôʷʟʘʥʥʷ, ʱʦ ʫʪʦʯʥʶʻʪʴʩʷ 13   
 (ʨ. 4 ʜʦʜʘʪʢʘ 3, ʱʦ ʫʪʦʯʥʶʻʪʴʩʷ)  

 5.1  ʟʦʙʦʚôʷʟʘʥʥʷ, ʱʦ ʟʙʽʣʴʰʫʻʪʴʩʷ:  
 

  ʷʢʱʦ (ʨ. 4 > ʨ. 5), ʪʦ (ʨ. 4 ï ʨ. 5)  

 5.2  ʟʦʙʦʚôʷʟʘʥʥʷ, ʱʦ ʟʤʝʥʰʫʻʪʴʩʷ:  
 

  ʷʢʱʦ (ʨ. 5 > ʨ. 4), ʪʦ (ʨ. 5 ï ʨ. 4)  

6 ʨʦʟʤʽʨ ʰʪʨʘʬʫ 14  

7 ʩʫʤʘ ʰʪʨʘʬʫ 
 

 (ʨ. 5.1 Ĭ ʨ. 6)  

8 ʩʫʤʘ ʧʝʥʽ 15 
 

 (ʨ. 5.1 Ĭ ʨ. 8.4 / 100 Ĭ 120/100 / ʨ. 8.5 Ĭ ʨ. 8.3)  

 8.1 
ʛʨʘʥʠʯʥʠʡ ʪʝʨʤʽʥ ʧʦʛʘʰʝʥʥʷ ʫʟʛʦʜʞʝʥʦʛʦ 

ʛʨʦʰʦʚʦʛʦ ʟʦʙʦʚôʷʟʘʥʥʷ (ʜʜ.ʤʤ.ʨʨʨʨ)         

 8.2 
ʬʘʢʪʠʯʥʠʡ ʪʝʨʤʽʥ ʧʦʛʘʰʝʥʥʷ ʫʟʛʦʜʞʝʥʦʛʦ 

ʛʨʦʰʦʚʦʛʦ ʟʦʙʦʚôʷʟʘʥʥʷ (ʜʜ.ʤʤ.ʨʨʨʨ)         

 8.3 
ʧʝʨʽʦʜ ʟʘʥʠʞʝʥʥʷ ʫʟʛʦʜʞʝʥʦʛʦ ʛʨʦʰʦʚʦʛʦ 

ʟʦʙʦʚôʷʟʘʥʥʷ, ʜʥʽʚ  

 8.4 ʦʙʣʽʢʦʚʘ ʩʪʘʚʢʘ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ ʋʢʨʘʾʥʠ,  
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ʜʽʶʯʘ ʥʘ ʜʝʥʴ ʟʘʥʠʞʝʥʥʷ  

 8.5 ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʫ ʢʘʣʝʥʜʘʨʥʦʤʫ ʨʦʮʽ   

 
ɯʥʬʦʨʤʘʮʽʷ, ʥʘʚʝʜʝʥʘ ʫ ʨʦʟʨʘʭʫʥʢʫ, ʻ ʜʦʩʪʦʚʽʨʥʦʶ. 

ɼʘʪʘ ʟʘʧʦʚʥʝʥʥʷ (ʜʜ.ʤʤ.ʨʨʨʨ)   .   .     
ʂʝʨʽʚʥʠʢ (ʫʧʦʚʥʦʚʘʞʝʥʘ ʦʩʦʙʘ)/    

ʬʽʟʠʯʥʘ ʦʩʦʙʘ (ʧʨʝʜʩʪʘʚʥʠʢ) (ʧʽʜʧʠʩ)  (ʽʥʽʮʽʘʣʠ ʪʘ ʧʨʽʟʚʠʱʝ) 

             

(ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ʦʙʣʽʢʦʚʦʾ    
ʢʘʨʪʢʠ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ ʘʙʦ    

ʩʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ) 5    
ʄ.ʇ. (ʟʘ ʥʘʷʚʥʦʩʪʽ) 

ɻʦʣʦʚʥʠʡ ʙʫʭʛʘʣʪʝʨ     

(ʦʩʦʙʘ, ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʚʝʜʝʥʥʷ 

ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ) 
(ʧʽʜʧʠʩ)  (ʽʥʽʮʽʘʣʠ ʪʘ ʧʨʽʟʚʠʱʝ) 

             

(ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ʦʙʣʽʢʦʚʦʾ    
ʢʘʨʪʢʠ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ ʘʙʦ    

ʩʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ) 5    
 

1 ʋ ʛʨʘʬʽ çʧʦʨʷʜʢʦʚʠʡ ˉ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾè ʟʘʟʥʘʯʘʻʪʴʩʷ ʥʦʤʝʨ ʇʦʜʘʪʢʦʚʦʾ 

ʜʝʢʣʘʨʘʮʽʾ, ʜʦ ʷʢʦʾ ʜʦʜʘʻʪʴʩʷ ʮʝʡ ʨʦʟʨʘʭʫʥʦʢ. 
2
 ʋ ʛʨʘʬʽ çʈʦʟʨʘʭʫʥʦʢ ˉè ʘʨʘʙʩʴʢʠʤʠ ʮʠʬʨʘʤʠ ʟʘʟʥʘʯʘʻʪʴʩʷ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ 

ʨʦʟʨʘʭʫʥʢʫ, ʧʦʯʠʥʘʶʯʠ ʟ 1 (ʦʜʠʥʠʮʽ) ʧʦʩʣʽʜʦʚʥʦ ʚ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ. 
3 ʇʨʠ ʫʪʦʯʥʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʨʘʥʽʰʝ ʧʦʜʘʥʠʭ ʇʦʜʘʪʢʦʚʠʭ ʜʝʢʣʘʨʘʮʽʡ ʟʘ  ʧʦʧʝʨʝʜʥʽ 

ʧʦʜʘʪʢʦʚʽ ʧʝʨʽʦʜʠ ʧʨʦʩʪʘʚʣʷʻʪʴʩʷ ʧʝʨʽʦʜ, ʱʦ ʫʪʦʯʥʶʻʪʴʩʷ. 
4 ɿʘʟʥʘʯʘʻʪʴʩʷ ʢʦʜ ʟʘ ɭɼʈʇʆʋ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʫ ʘʙʦ ʨʝʻʩʪʨʘʮʽʡʥʠʡ (ʦʙʣʽʢʦʚʠʡ) ʥʦʤʝʨ 

ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ, ʷʢʠʡ ʧʨʠʩʚʦʶʻʪʴʩʷ ʢʦʥʪʨʦʣʶʶʯʠʤʠ ʦʨʛʘʥʘʤʠ, ʘʙʦ ʨʝʻʩʪʨʘʮʽʡʥʠʡ 

ʥʦʤʝʨ ʦʙʣʽʢʦʚʦʾ ʢʘʨʪʢʠ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ ï ʬʽʟʠʯʥʦʾ ʦʩʦʙʠ. 
5 ʉʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ ʟʘʟʥʘʯʘʶʪʴʩʷ ʬʽʟʠʯʥʠʤʠ ʦʩʦʙʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʤʽʪʢʫ ʫ ʧʘʩʧʦʨʪʽ 

ʧʨʦ ʧʨʘʚʦ ʟʜʽʡʩʥʶʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʧʣʘʪʝʞʽ ʟʘ ʩʝʨʽʻʶ ʪʘ ʥʦʤʝʨʦʤ ʧʘʩʧʦʨʪʘ. 
6 ɿʘʟʥʘʯʘʻʪʴʩʷ ʢʦʜ ʦʨʛʘʥʫ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟʘ ʂʆɸʊʋʋ ʟʘ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷʤ 

ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʦʨʛʘʥʫ, ʫ ʷʢʦʤʫ ʧʣʘʪʥʠʢ ʧʝʨʝʙʫʚʘʻ ʥʘ ʦʙʣʽʢʫ ʷʢ ʧʣʘʪʥʠʢ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʧʦʜʘʪʢʫ. 
7 ɿʘʟʥʘʯʘʻʪʴʩʷ ʢʦʜ ʦʨʛʘʥʫ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟʘ ʤʽʩʮʝʤ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ 

ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷʭ ʯʠ ʥʘ ʦʙôʻʢʪʘʭ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʤʽʩʮʷ ʯʠ ʦʙôʻʢʪʘ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʦʢʨʝʤʠʡ ʨʦʟʨʘʭʫʥʦʢ 

(ʜʦʜʘʪʦʢ). 
8
 ʂʦʜ ʚʽʜʭʦʜʽʚ, ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʟʘʟʥʘʯʘʶʪʴʩʷ ʧʣʘʪʥʠʢʦʤ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʜʘʪʢʘ 9 ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ. 
9
 ɿʘʟʥʘʯʘʻʪʴʩʷ ʬʘʢʪʠʯʥʠʡ ʦʙʩʷʛ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚ ʪʦʥʥʘʭ; ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʨʠʣʘʜʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʨʪʫʪʴ, ʝʣʝʤʝʥʪʠ ʟ ʽʦʥʽʟʫʶʯʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʣʶʤʽʥʝʩʮʝʥʪʥʠʭ 

ʣʘʤʧ ʚ ʦʜʠʥʠʮʷʭ. 
10

 ʉʪʘʚʢʠ ʧʦʜʘʪʢʫ ʟʘʟʥʘʯʘʶʪʴʩʷ ʟʛʽʜʥʦ ʟʽ ʩʪʘʪʪʝʶ 246 ʨʦʟʜʽʣʫ VIII ʇʦʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ 

ʋʢʨʘʾʥʠ. 
11 
ʈʦʟʤʽʨ ʛʨʦʰʦʚʦʛʦ ʟʦʙʦʚôʷʟʘʥʥʷ ʟʘʟʥʘʯʘʻʪʴʩʷ ʫ ʛʨʠʚʥʷʭ ʟ ʢʦʧʽʡʢʘʤʠ. 

12
 ɿʘ ʧʦʪʨʝʙʠ ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʤʦʞʝ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ. 
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13 ɿʘʧʦʚʥʶʻʪʴʩʷ ʫ ʨʘʟʽ ʧʦʜʘʥʥʷ ʫʪʦʯʥʶʶʯʦʾ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴ ʚʠʧʨʘʚʣʝʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʪʘ ʫ ʨʘʟʽ ʫʪʦʯʥʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʘʥʽʰʝ ʧʦʜʘʥʦʾ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ʫ ʩʢʣʘʜʽ 

ʟʚʽʪʥʦʾ ʘʙʦ ʟʚʽʪʥʦʾ ʥʦʚʦʾ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ʟʘ ʙʫʜʴ-ʷʢʠʡ ʥʘʩʪʫʧʥʠʡ ʧʦʜʘʪʢʦʚʠʡ 

ʧʝʨʽʦʜ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʪʘʢʽ ʧʦʤʠʣʢʠ ʙʫʣʠ ʩʘʤʦʩʪʽʡʥʦ ʚʠʷʚʣʝʥʽ ʧʣʘʪʥʠʢʦʤ ʧʦʜʘʪʢʫ. 
14 ɿʘʟʥʘʯʘʻʪʴʩʷ ʨʦʟʤʽʨ ʰʪʨʘʬʥʦʾ ʩʘʥʢʮʽʾ (ʜʝʩʷʪʢʦʚʠʤ ʜʨʦʙʦʤ), ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʨʘʟʽ 

ʟʘʥʠʞʝʥʥʷ ʫ ʨʘʥʽʰʝ ʧʦʜʘʥʽʡ ʇʦʜʘʪʢʦʚʽʡ ʜʝʢʣʘʨʘʮʽʾ ʩʫʤʠ ʧʦʜʘʪʢʦʚʠʭ ʟʦʙʦʚôʷʟʘʥʴ, ʱʦ 

ʩʘʤʦʩʪʽʡʥʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʧʣʘʪʥʠʢʦʤ, ʚʠʟʥʘʯʝʥʦʾ ʟʛʽʜʥʦ ʟ ʥʦʨʤʘʤʠ ʧʽʜʧʫʥʢʪʫ "ʘ" ʘʙʦ "ʙ" 

ʘʙʟʘʮʫ ʪʨʝʪʴʦʛʦ ʧʫʥʢʪʫ 50.1 ʩʪʘʪʪʽ 50 ʛʣʘʚʠ 2 ʨʦʟʜʽʣʫ ɯɯ ʇʦʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ. 
15 ʅʘʨʘʭʦʚʫʻʪʴʩʷ ʧʣʘʪʥʠʢʦʤ ʩʘʤʦʩʪʽʡʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʽʜʧʫʥʢʪʫ 129.1.2 ʧʫʥʢʪʫ 129.1 

ʩʪʘʪʪʽ 129 ʛʣʘʚʠ 12 ʨʦʟʜʽʣʫ ɯɯ ʇʦʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ. 

 

ɼʦʜʘʪʦʢ 9 

ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ 

ʂʦʜʠʬʽʢʘʪʦʨ 

ʚʽʜʭʦʜʽʚ, ɦ ʦ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʫ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷʭ ʯʠ ʥʘ ʦʙôʻʢʪʘʭ 

ʂʆɼ 
ʅɸɿɺɸ, ʂʃɸʉ ʅɽɹɽɿʇɽʂʀ ʊɸ 

ʈɯɺɽʅʔ ʅɽɹɽɿʇɽʏʅʆʉʊɯ ɺɯɼʍʆɼɯɺ 

246.1.000 ʅʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ: 

246.1.001 ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʠʣʘʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʨʪʫʪʴ, ʝʣʝʤʝʥʪʠ ʟ ʽʦʥʽʟʫʶʯʠʤ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ 

246.1.002 ʣʶʤʽʥʝʩʮʝʥʪʥʽ ʣʘʤʧʠ 

246.2.000 ɺʽʜʭʦʜʠ, ʥʘ ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʦ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ ʪʘ ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʯʥʦʩʪʽ: 

246.2.001 ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʽ 

246.2.002 ʚʠʩʦʢʦʥʝʙʝʟʧʝʯʥʽ 

246.2.003 ʧʦʤʽʨʥʦ ʥʝʙʝʟʧʝʯʥʽ 

246.2.004 ʤʘʣʦʥʝʙʝʟʧʝʯʥʽ 

246.2.005 ʤʘʣʦʥʝʙʝʟʧʝʯʥʽ ʥʝʪʦʢʩʠʯʥʽ ʚʽʜʭʦʜʠ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

246.3.000 ɺʽʜʭʦʜʠ, ʥʘ ʷʢʽ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ ʪʘ ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʯʥʦʩʪʽ 

 

ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ 

 

ʋ ɼɺʅɿ çʅɻʋè ʫ 4-ʤʫ ʢʚʘʨʪʘʣʽ 2016 ʨʦʢʫ ʫʪʚʦʨʠʣʘʩʴ ʥʘʩʪʫʧʥʘ ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʭʦʜʽʚ (ʪʘʙʣ. 21). 
 

ʊʘʙʣʠʮʷ 21 ï ɺʽʜʭʦʜʠ ɼɺʅɿ çʅɻʋè, 4-ʡ ʢʚʘʨʪʘʣ 2016 ʨʦʢʫ 

ɺʠʜ ʚʽʜʭʦʜʽʚ 
ʂʽʣʴʢʽʩʪʴ, ʪ 

(ʦʜʠʥʠʮʴ) 
ɺʠʜ ʚʽʜʭʦʜʽʚ 

ʂʽʣʴʢʽʩʪʴ, ʪ 

(ʦʜʠʥʠʮʴ) 

ɺʽʜʧʨʘʮʴʦʚʘʥʽ ʨʪʫʪʥʽ 

ʣʘʤʧʠ 
2 085 ʰʪ. 

ʆʜʥʦʨʘʟʦʚʽ ʚʞʠʚʘʥʽ 

ʰʧʨʠʮʽ 
0,0005 

ɻʘʥʯʽʨôʷ 0,611 ʉʢʣʦʙʽʡ 0,613 

ɹʨʫʭʪ ʯʦʨʥʦʛʦ ʤʝʪʘʣʫ 3,652 ʄʘʢʫʣʘʪʫʨʘ 2,025 

ɺʽʜʭʦʜʠ ʜʝʨʝʚʠʥʠ 

(ʤʝʙʣʽ) 
15,844 

ɺʽʜʧʨʘʮʴʦʚʘʥʽ 

ʘʢʫʤʫʣʷʪʦʨʠ 
0,017 

ɽʣʝʢʪʨʦʥʥʠʡ ʙʨʫʭʪ 0,471 ɺʽʜʧʨʘʮʴʦʚʘʥʽ ʰʠʥʠ 0,112 
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ɺʽʜʭʦʜʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʫʥʽʚʝʨʩʠʪʝʪʫ ʜʦ ʤʦʤʝʥʪʫ ʾʭ ʧʝʨʝʜʘʯʽ 

ʩʪʦʨʦʥʥʽʤ ʦʨʛʘʥʽʟʘʮʽʷʤ, ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʘʥʽʪʘʨʥʠʤ ʧʨʘʚʠʣʘʤ ʽ 

ʥʦʨʤʘʤ. 

ɺʠʟʥʘʯʘʻʤʦ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʟʛʽʜʥʦ ʟ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ 

 ̄4286-87 çɺʨʝʤʝʥʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʪʦʢʩʠʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚè ʪʘ 

ʚʩʪʘʥʦʚʣʶʻʤʦ ʢʦʜ ʚʽʜʭʦʜʽʚ ʟʘ ʂʦʜʠʬʽʢʘʪʦʨʦʤ ʚʽʜʭʦʜʽʚ, ʱʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ 

ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷʭ ʯʠ ʥʘ ʦʙôʻʢʪʘʭ (ɼʦʜʘʪʦʢ 9 ʜʦ 

ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ, ʜʠʚ. ʚʠʱʝ). 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʟʘʥʦʩʠʤʦ ʚ ʩʪʦʚʙʝʮʴ 2. ɺ ʩʪʦʚʙʝʮʴ 3 ʟʘʥʦʩʠʤʦ ʬʘʢʪʠʯʥʠʡ 

ʦʙʩʷʛ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚ ʪʦʥʥʘʭ; ʜʣʷ ʣʶʤʽʥʝʩʮʝʥʪʥʠʭ ʣʘʤʧ ï ʚ ʦʜʠʥʠʮʷʭ.  

ɿʛʽʜʥʦ ʟ ʢʣʘʩʦʤ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ (ʩʪ. 246 ʇʦʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ) 

ʦʙʠʨʘʻʤʦ ʚʽʜʧʦʚʽʜʥʫ ʩʪʘʚʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ ʪʘ ʟʘʥʦʩʠʤʦ ʫ ʨʦʟʨʘʭʫʥʦʢ 

(ʩʪʦʚʙʝʮʴ 4). 

ɺʠʙʠʨʘʻʤʦ ʚʽʜʧʦʚʽʜʥʽ ʢʦʨʠʛʫʶʯʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʽʩʮʷ 

ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ (ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʦʨʽʚʥʶʻ 3) ʪʘ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʘʙʦ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ (ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʦʨʽʚʥʶʻ 1). 

ɿʘʧʦʚʥʶʻʤʦ ʚʽʜʧʦʚʽʜʥʽ ʩʪʦʚʙʮʽ ʨʦʟʨʘʭʫʥʢʫ (ʩʪʦʚʙʝʮʴ 5 ʪʘ 6). 

ʆʙʯʠʩʣʶʻʤʦ ʩʫʤʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ ʟʘ ʢʦʞʥʠʡ ʚʠʜ ʚʽʜʭʦʜʽʚ ʟʘ 

ʬʦʨʤʫʣʦʶ (25) ʪʘ ʟʘʛʘʣʴʥʫ ʩʫʤʫ ʧʦʜʘʪʢʦʚʦʛʦ ʟʦʙʦʚôʷʟʘʥʥʷ. ɿʘʥʦʩʠʤʦ ʜʘʥʽ ʫ 

ʩʪʦʚʙʝʮʴ 7. 

ʆʪʞʝ, ʟʛʽʜʥʦ ʽʟ ʨʦʟʨʘʭʫʥʢʦʤ, ʧʦʜʘʪʢʦʚʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʟʘ ʟʚʽʪʥʠʡ 

(ʧʦʜʘʪʢʦʚʠʡ) ʧʝʨʽʦʜ ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ 

ʤʽʩʮʷʭ ʯʠ ʥʘ ʦʙôʻʢʪʘʭ ʩʪʘʥʦʚʠʪʴ 85 345,08 ʛʨʥ. 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʜʘʪʢʦʚʦʛʦ ʟʦʙʦʚôʷʟʘʥʥʷ ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ 

ʟʘʧʦʚʥʶʻʪʴʩʷ ʇʦʜʘʪʢʦʚʘ ʜʝʢʣʘʨʘʮʽʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ (ʧʨʠʢʣʘʜ ʟʘʧʦʚʥʝʥʥʷ 

ʜʠʚ. ʥʠʞʯʝ), ʷʢʘ ʧʨʦʪʷʛʦʤ 40 ʜʥʽʚ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʟʚʽʪʥʦʛʦ ʢʚʘʨʪʘʣʫ ʧʦʜʘʻʪʴʩʷ 

ʜʦ ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʦʨʛʘʥʫ, ʚ ʷʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʝʨʝʙʫʚʘʻ ʥʘ ʦʙʣʽʢʫ ʷʢ 

ʧʣʘʪʥʠʢ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ. 

 

ʂʦʥʪʨʦʣʴʥʝ ʟʘʚʜʘʥʥʷ 

 

ʈʦʟʨʘʭʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʧʦʜʘʪʦʢ ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʟʛʽʜʥʦ ʟ ʇʦʜʘʪʢʦʚʠʤ ʢʦʜʝʢʩʦʤ ʋʢʨʘʾʥʠ ʪʘ ʟʘʧʦʚʥʠʪʠ ʨʦʟʨʘʭʫʥʦʢ ʧʦʜʘʪʢʦʚʦʛʦ 

ʟʦʙʦʚ'ʷʟʘʥʥʷ ʟ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʟʨʘʟʢʘ. ɺʘʨʽʘʥʪʠ ʟʘʚʜʘʥʴ ï 

ʜʠʚ. ɼʦʜʘʪʦʢ ɺ ʜʦ ʮʠʭ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʗʢʽ ʩʫʙ'ʻʢʪʠ ʻ ʧʣʘʪʥʠʢʘʤʠ ʧʦʜʘʪʢʫ ʟʛʽʜʥʦ ʟ ʨʦʟʜʽʣʦʤ VIII ʇʦʜʘʪʢʦʚʦʛʦ 

ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ? 

2. ʑʦ ʨʦʟʫʤʽʻʪʴʩʷ ʧʽʜ ʪʝʨʤʽʥʦʤ çʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚè? 

3. ʗʢʘ ʩʪʘʚʢʘ ʧʦʜʘʪʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʥʘ ʷʢʽ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʦ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ?  

4. ʋ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʟʙʽʣʴʰʫʶʪʴʩʷ ʩʪʘʚʢʠ ʧʦʜʘʪʢʫ ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ 

ʟʚʘʣʠʱʘʭ, ʷʢʽ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʘʙʦ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ? 



 

 

 

44 

ʇʈʀʂʃɸɼ ʈʆɿʈɸʍʋʅʂʋ 

ɺʽʜʤʽʪʢʘ ʧʨʦ ʦʜʝʨʞʘʥʥʷ 

(ʰʪʘʤʧ ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʦʨʛʘʥʫ) 

ɼʦʜʘʪʦʢ 3 

ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ 
 ʧʦʨʷʜʢʦʚʠʡ ˉ1 ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ 1   

 

ʈʦʟʨʘʭʫʥʦʢ 2  ̄ 1 

ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʩʧʝʮʽʘʣʴʥʦ  

ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷʭ ʯʠ ʥʘ ʦʙôʻʢʪʘʭ 

ʍ ʟʚʽʪʥʠʡ  ʟʚʽʪʥʠʡ ʥʦʚʠʡ  ʫʪʦʯʥʶʶʯʠʡ 

1 ʧʦʜʘʪʢʦʚʠʡ ʧʝʨʽʦʜ: 

 1.1 ʟʚʽʪʥʠʡ: 

  ʢʚʘʨʪʘʣ 4  2 0 1 6 ʨʦʢʫ 

 1.2 ʱʦ ʫʪʦʯʥʶʻʪʴʩʷ 3: 

  ʢʚʘʨʪʘʣ   2 0   ʨʦʢʫ 

2 ʧʦʜʘʪʢʦʚʠʡ ʥʦʤʝʨ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ 4 

 ʘʙʦ ʩʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ 5 0 2 0 7 0 7 4 3   

3 ʢʦʜ ʦʨʛʘʥʫ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟʘ ʂʆɸʊʋʋ:7 

 3.1 ʟʘ ʤʽʩʮʝʤ ʦʙʣʽʢʫ ʧʣʘʪʥʠʢʘ 6 1 2 1 0 1 3 6 9 0 0 

 3.2 ʟʘ ʤʽʩʮʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ 7 

   1 2 1 0 1 3 6 9 0 0 

ˉ 

ʟ/ʧ ʢʦʜ ʚʽʜʭʦʜʽʚ8 
ʦʙôʻʢʪ 

ʦʧʦʜʘʪʢʫʚʘʥʥʷ9 
ʩʪʘʚʢʘ ʧʦʜʘʪʢʫ10 ʢʦʝʬʽʮʽʻʥʪʠ 

ʚʝʣʠʯʠʥʘ 11 

(ʢ.3 Ĭ ʢ.4Ĭ 

ʢ.5 Ĭ ʢ.6) 
1 2 3 4 5 6 7 
4 ʧʦʜʘʪʢʦʚʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʟʘ ʟʚʽʪʥʠʡ (ʧʦʜʘʪʢʦʚʠʡ) ʧʝʨʽʦʜ 

(ʨ. 4.1 + ʨ. 4.2 +é) 
85345,08 

4.112 

ɺʽʜʧʨʘʮʴʦʚʘʥʽ ʨʪʫʪʥʽ 

ʣʘʤʧʠ, 246.1.002, 

ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʽ, 

1 ʢʣʘʩ 

2085  13,54 3 1 84692,70 

4.2 
ɻʘʥʯʽʨôʷ, 246.2.004, 

ʤʘʣʦ ʥʝʙʝʟʧʝʯʥʽ, 4 ʢʣʘʩ 
0,611 4,5 3 1 8,25 

4.3 ɹʨʫʭʪ ʯʦʨʥʦʛʦ ʤʝʪʘʣʫ, 

246.2.004, ʤʘʣʦ 

ʥʝʙʝʟʧʝʯʥʽ, 4 ʢʣʘʩ  
3,652 4,5 3 1 49,30 

4.4 ɺʽʜʭʦʜʠ ʜʝʨʝʚʠʥʠ 
(ʤʝʙʣʽ), 246.2.003, 

ʧʦʤʽʨʥʦ ʥʝʙʝʟʧʝʯʥʽ, 3 

ʢʣʘʩ  

15,844 11,55 3 1 548,99 

4.5 ɽʣʝʢʪʨʦʥʥʠʡ ʙʨʫʭʪ, 

246.2.004, ʤʘʣʦ 

ʥʝʙʝʟʧʝʯʥʽ, 4 ʢʣʘʩ  
0,471 4,5 3 1 6,36 

4.6 ʆʜʥʦʨʘʟʦʚʽ ʚʞʠʚʘʥʽ 
ʰʧʨʠʮʽ, 246.2.004, ʤʘʣʦ 

ʥʝʙʝʟʧʝʯʥʽ, 4 ʢʣʘʩ  
0,0005 4,5 3 1 0,01 

4.7 ʉʢʣʦʙʽʡ, 246.2.004, ʤʘʣʦ 

ʥʝʙʝʟʧʝʯʥʽ, 4 ʢʣʘʩ  
0,613 4,5 3 1 8,28 

4.8 ʄʘʢʫʣʘʪʫʨʘ, 246.2.004, 

ʤʘʣʦ ʥʝʙʝʟʧʝʯʥʽ, 4 ʢʣʘʩ  
2,025 4,5 3 1 27,34 

4.9 ɺʽʜʧʨʘʮʴʦʚʘʥʽ 
ʘʢʫʤʫʣʷʪʦʨʠ, 246.2.002, 

ʚʠʩʦʢʦʥʝʙʝʟʧʝʯʥʽ, 2 ʢʣʘʩ 
0,017 46,04 3 1 2,35 

4.10 ɺʽʜʧʨʘʮʴʦʚʘʥʽ ʰʠʥʠ, 

246.2.004, ʤʘʣʦ 

ʥʝʙʝʟʧʝʯʥʽ, 4 ʢʣʘʩ  
0,112 4,5 3 1 1,51 



 

 

 

45 

5 ʧʦʜʘʪʢʦʚʝ ʟʦʙʦʚôʷʟʘʥʥʷ, ʱʦ ʫʪʦʯʥʶʻʪʴʩʷ 13   
 (ʨ. 4 ʜʦʜʘʪʢʘ 3, ʱʦ ʫʪʦʯʥʶʻʪʴʩʷ)  

 5.1  ʟʦʙʦʚôʷʟʘʥʥʷ, ʱʦ ʟʙʽʣʴʰʫʻʪʴʩʷ:  
 

  ʷʢʱʦ (ʨ. 4 > ʨ. 5), ʪʦ (ʨ. 4 ï ʨ. 5)  

 5.2  ʟʦʙʦʚôʷʟʘʥʥʷ, ʱʦ ʟʤʝʥʰʫʻʪʴʩʷ:  
 

  ʷʢʱʦ (ʨ. 5 > ʨ. 4), ʪʦ (ʨ. 5 ï ʨ. 4)  

6 ʨʦʟʤʽʨ ʰʪʨʘʬʫ 14  

7 ʩʫʤʘ ʰʪʨʘʬʫ 
 

 (ʨ. 5.1 Ĭ ʨ. 6)  

8 ʩʫʤʘ ʧʝʥʽ 15 
 

 (ʨ. 5.1 Ĭ ʨ. 8.4 / 100 Ĭ 120/100 / ʨ. 8.5 Ĭ ʨ. 8.3)  

 8.1 
ʛʨʘʥʠʯʥʠʡ ʪʝʨʤʽʥ ʧʦʛʘʰʝʥʥʷ ʫʟʛʦʜʞʝʥʦʛʦ 

ʛʨʦʰʦʚʦʛʦ ʟʦʙʦʚôʷʟʘʥʥʷ (ʜʜ.ʤʤ.ʨʨʨʨ)         

 8.2 
ʬʘʢʪʠʯʥʠʡ ʪʝʨʤʽʥ ʧʦʛʘʰʝʥʥʷ ʫʟʛʦʜʞʝʥʦʛʦ 

ʛʨʦʰʦʚʦʛʦ ʟʦʙʦʚôʷʟʘʥʥʷ (ʜʜ.ʤʤ.ʨʨʨʨ)         

 8.3 
ʧʝʨʽʦʜ ʟʘʥʠʞʝʥʥʷ ʫʟʛʦʜʞʝʥʦʛʦ ʛʨʦʰʦʚʦʛʦ 

ʟʦʙʦʚôʷʟʘʥʥʷ, ʜʥʽʚ  

 8.4 
ʦʙʣʽʢʦʚʘ ʩʪʘʚʢʘ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ ʋʢʨʘʾʥʠ, 

ʜʽʶʯʘ ʥʘ ʜʝʥʴ ʟʘʥʠʞʝʥʥʷ   

 8.5 ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʫ ʢʘʣʝʥʜʘʨʥʦʤʫ ʨʦʮʽ   

 
ɯʥʬʦʨʤʘʮʽʷ, ʥʘʚʝʜʝʥʘ ʫ ʨʦʟʨʘʭʫʥʢʫ, ʻ ʜʦʩʪʦʚʽʨʥʦʶ. 

ɼʘʪʘ ʟʘʧʦʚʥʝʥʥʷ (ʜʜ.ʤʤ.ʨʨʨʨ) 0 5 . 0 1 . 2 0 1 7 
ʂʝʨʽʚʥʠʢ (ʫʧʦʚʥʦʚʘʞʝʥʘ ʦʩʦʙʘ)/   ʇɯɹ 

ʬʽʟʠʯʥʘ ʦʩʦʙʘ (ʧʨʝʜʩʪʘʚʥʠʢ) (ʧʽʜʧʠʩ)  (ʽʥʽʮʽʘʣʠ ʪʘ ʧʨʽʟʚʠʱʝ) 

             

(ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ʦʙʣʽʢʦʚʦʾ    
ʢʘʨʪʢʠ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ ʘʙʦ    

ʩʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ) 5    
ʄ.ʇ. (ʟʘ ʥʘʷʚʥʦʩʪʽ) 

ɻʦʣʦʚʥʠʡ ʙʫʭʛʘʣʪʝʨ      ʇɯɹ 

(ʦʩʦʙʘ, ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʚʝʜʝʥʥʷ 

ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ) 
(ʧʽʜʧʠʩ)  (ʽʥʽʮʽʘʣʠ ʪʘ ʧʨʽʟʚʠʱʝ) 

             

(ʨʝ̒ʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ʦʙʣʽʢʦʚʦʾ    
ʢʘʨʪʢʠ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ ʘʙʦ    

ʩʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ) 5    
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ʇʈʀʂʃɸɼ ɿɸʇʆɺʅɽʅʅʗ 

ɺʽʜʤʽʪʢʘ ʧʨʦ ʦʜʝʨʞʘʥʥʷ 

(ʰʪʘʤʧ ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʦʨʛʘʥʫ) 

ɿɸʊɺɽʈɼɾɽʅʆ 

ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ  

ʬʽʥʘʥʩʽʚ ʋʢʨʘʾʥʠ 

17.08.2015  ˉ 715 

 

ʇʆɼɸʊʂʆɺɸ ɼɽʂʃɸʈɸʎɯʗ  

ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ 1 

ʧʦʨʷʜʢʦʚʠʡ ˉ 2  1 ʢʦʧʽʷ 3  

ʭ ʟʚʽʪʥʘ  ʟʚʽʪʥʘ ʥʦʚʘ  ʫʪʦʯʥʶʶʯʘ 

 

1 ʧʦʜʘʪʢʦʚʠʡ ʧʝʨʽʦʜ: 

 1.1 ʟʚʽʪʥʠʡ: 

  ʢʚʘʨʪʘʣ 4  2 0 1 6 ʨʦʢʫ 

 1.2 ʱʦ ʫʪʦʯʥʶʻʪʴʩʷ 4: 

  ʢʚʘʨʪʘʣ   2 0   ʨʦʢʫ 

 

2 ʧʣʘʪʥʠʢ: ɼʝʨʞʘʚʥʠʡ ʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ çʅʘʮʽʦʥʘʣʴʥʠʡ ʛʽʨʥʠʯʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 
(ʧʦʚʥʝ ʥʘʡʤʝʥʫʚʘʥʥʷ (ʧʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽ)

 

 
ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ ʟʛʽʜʥʦ ʟ ʨʝʻʩʪʨʘʮʽʡʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ) 

 ʧʦʜʘʪʢʦʚʠʡ ʥʦʤʝʨ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ 5 ʘʙʦ
 

 ʩʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ 6 0 2 0 7 0 7 4 3   

 ʢʦʜ ʚʠʜʫ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʂɺɽɼ) 7 8 0 . 3 0 

 ʢʦʜ ʦʨʛʘʥʫ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟʘ ʂʆɸʊʋʋ 8 

  1 2 1 0 1 3 6 9 0 0 
 ʧʦʜʘʪʢʦʚʘ ʘʜʨʝʩʘ 

 ʤ. ɼʥʽʧʨʦ, ʧʨ.. ɼ.ʗʚʦʨʥʠʮʴʢʦʛʦ, 19 ʧʦʰʪʦʚʠʡ ʽʥʜʝʢʩ 4 9 0 6 7 

  ʤʽʞʤʽʩʴʢʠʡ ʢʦʜ   0 5 6 

  ʪʝʣ./ʬʘʢʩ 7 4 4 6 2 1 1 

 ʝʣʝʢʪʨʦʥʥʘ ʘʜʨʝʩʘ 9 nmu@nmu.org.ua 

 

3 ʥʘʡʤʝʥʫʚʘʥʥʷ ʢʦʥʪʨʦʣʶʶʯʦʛʦ ʦʨʛʘʥʫ, ʜʦ ʷʢʦʛʦ ʧʦʜʘʻʪʴʩʷ ʇʦʜʘʪʢʦʚʘ ʜʝʢʣʘʨʘʮʽʷ: 

 

ɼʝʨʞʘʚʥʘ ʧʦʜʘʪʢʦʚʘ ʽʥʩʧʝʢʮʽʷ ʫ ʉʦʙʦʨʥʦʤʫ ʨʘʡʦʥʽ ʤ. ɼʥʽʧʨʘ 

ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɼʌʉ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 
 

 

ˉ 

ʟ/ʧ 
ʧʦʢʘʟʥʠʢ ʚʝʣʠʯʠʥʘ 10 

4 ʧʦʜʘʪʢʦʚʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʟ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ ʟʘ: Ĭ85345,08 

4.1 ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʟʘʙʨʫʜʥʝʥʥʷ  - 

 (ʩʫʤʘ ʨʷʜʢʽʚ 4 ʜʦʜʘʪʢʽʚ 1) - 

4.1.1 ʨʽʟʥʠʮʷ - 

 (ʩʫʤʘ ʨʽʟʥʠʮʽ ʤʽʞ ʨʷʜʢʘʤʠ  5.1 ʪʘ  5.2 ʜʦʜʘʪʢʽʚ 1) - 

4.1.2 ʰʪʨʘʬ - 

 (ʩʫʤʘ ʨʷʜʢʽʚ 7 ʜʦʜʘʪʢʽʚ 1) - 

4.1.3 ʧʝʥʷ - 

 (ʩʫʤʘ ʨʷʜʢʽʚ 8 ʜʦʜʘʪʢʽʚ 1) - 

4.2 ʩʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ - 

 (ʩʫʤʘ ʨʷʜʢʽʚ 4 ʜʦʜʘʪʢʽʚ 2) - 

4.2.1 ʨʽʟʥʠʮʷ - 

 (ʩʫʤʘ ʨʽʟʥʠʮʽ ʤʽʞ ʨʷʜʢʘʤʠ  5.1 ʪʘ  5.2 ʜʦʜʘʪʢʽʚ 2) - 

4.2.2 ʰʪʨʘʬ - 

 (ʩʫʤʘ ʨʷʜʢʽʚ 7 ʜʦʜʘʪʢʽʚ 2) - 
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4.2.3 ʧʝʥʷ - 

 (ʩʫʤʘ ʨʷʜʢʽʚ 8 ʜʦʜʘʪʢʽʚ 2) - 

4.3 ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷʭ ʯʠ ʥʘ ʦʙôʻʢʪʘʭ 85345,08 

 (ʩʫʤʘ ʨʷʜʢʽʚ 4 ʜʦʜʘʪʢʽʚ 3) - 

4.3.1 ʨʽʟʥʠʮʷ - 

 (ʩʫʤʘ ʨʽʟʥʠʮʽ ʤʽʞ ʨʷʜʢʘʤʠ  5.1 ʪʘ 5.2  ʜʦʜʘʪʢʽʚ 3) - 

4.3.2 ʰʪʨʘʬ - 

 (ʩʫʤʘ ʨʷʜʢʽʚ 7 ʜʦʜʘʪʢʽʚ 3) - 

4.3.3 ʧʝʥʷ - 

 (ʩʫʤʘ ʨʷʜʢʽʚ 8 ʜʦʜʘʪʢʽʚ 3) - 

4.4 ʫʪʚʦʨʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ (ʚʢʣʶʯʘʶʯʠ ʚʞʝ ʥʘʢʦʧʠʯʝʥʽ) ʪʘ/ʘʙʦ ʪʠʤʯʘʩʦʚʝ 

ʟʙʝʨʽʛʘʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʾʭ ʚʠʨʦʙʥʠʢʘʤʠ ʧʦʥʘʜ ʫʩʪʘʥʦʚʣʝʥʠʡ ʦʩʦʙʣʠʚʠʤʠ 

ʫʤʦʚʘʤʠ ʣʽʮʝʥʟʽʡ ʩʪʨʦʢ  - 

 (ʩʫʤʘ ʨʷʜʢʽʚ 4 ʜʦʜʘʪʢʽʚ 4, 5, 6) - 

4.4.1 ʨʽʟʥʠʮʷ - 

 (ʩʫʤʘ ʨʽʟʥʠʮʽ ʤʽʞ ʨʷʜʢʘʤʠ  5.1 ʪʘ  5.2 ʜʦʜʘʪʢʽʚ 4, 5, 6) - 

4.4.2 ʰʪʨʘʬ - 

 (ʩʫʤʘ ʨʷʜʢʽʚ 7 ʜʦʜʘʪʢʽʚ 4, 5, 6) - 

4.4.3 ʧʝʥʷ - 

 (ʩʫʤʘ ʨʷʜʢʽʚ 8 ʜʦʜʘʪʢʽʚ 4, 5, 6) - 

 

5 ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʜʦʜʘʪʢʽʚ (ʨʦʟʨʘʭʫʥʢʽʚ), ʱʦ ʧʦʜʘʶʪʴʩʷ ʟ ʇʦʜʘʪʢʦʚʦʶ ʜʝʢʣʘʨʘʮʽʻʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ 11: 

  

 ɼʦʜʘʪʦʢ 1   ɼʦʜʘʪʦʢ 2   ɼʦʜʘʪʦʢ 3 1 

  

 ɼʦʜʘʪʦʢ 4   ɼʦʜʘʪʦʢ 5   ɼʦʜʘʪʦʢ 6  

 

 

6 
ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʇʦʜʘʪʢʦʚʦʾ ʜʝʢʣʘʨʘʮʽʾ ʟʘ ʜʦʚʽʣʴʥʦʶ ʬʦʨʤʦʶ  

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʫ 46.4 ʩʪʘʪʪʽ 46 ʛʣʘʚʠ 2 ʨʦʟʜʽʣʫ ɯɯ ʇʦʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ ʧʦʚʽʜʦʤʣʷʻʤʦ: 

ˉ 

ʟ/ʧ 
ɿʤʽʩʪ ʜʦʧʦʚʥʝʥʥʷ 

  

 

ɯʥʬʦʨʤʘʮʽʷ, ʥʘʚʝʜʝʥʘ ʫ ʇʦʜʘʪʢʦʚʽʡ ʜʝʢʣʘʨʘʮʽʾ, ʨʦʟʨʘʭʫʥʢʘʭ ʪʘ ʜʦʧʦʚʥʝʥʥʷʭ, ʻ ʜʦʩʪʦʚʽʨʥʦʶ. 

ɼʘʪʘ ʟʘʧʦʚʥʝʥʥʷ (ʜʜ.ʤʤ.ʨʨʨʨ) 0 5 . 0 1 . 2 0 1 7 

 

ʂʝʨʽʚʥʠʢ (ʫʧʦʚʥʦʚʘʞʝʥʘ ʦʩʦʙʘ)/  
  ʇɯɹ 

ʬʽʟʠʯʥʘ ʦʩʦʙʘ (ʧʨʝʜʩʪʘʚʥʠʢ) (ʧʽʜʧʠʩ)  (ʽʥʽʮʽʘʣʠ ʪʘ ʧʨʽʟʚʠʱʝ) 

             

(ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ʦʙʣʽʢʦʚʦʾ    

ʢʘʨʪʢʠ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ ʘʙʦ     

ʩʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ) 6    

ʄ.ʇ. (ʟʘ ʥʘʷʚʥʦʩʪʽ) 

 

ɻʦʣʦʚʥʠʡ ʙʫʭʛʘʣʪʝʨ  
  ʇɯɹ 

(ʦʩʦʙʘ, ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʚʝʜʝʥʥʷ 

ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ) 

(ʧʽʜʧʠʩ)  (ʽʥʽʮʽʘʣʠ ʪʘ ʧʨʽʟʚʠʱʝ) 

             

(ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ʦʙʣʽʢʦʚʦʾ    

ʢʘʨʪʢʠ ʧʣʘʪʥʠʢʘ ʧʦʜʘʪʢʽʚ ʘʙʦ     

ʩʝʨʽʷ ʪʘ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ) 6    
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ɼʆɼɸʊʆʂ ɸ 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʟʘ LD50 ʽ ʟʘ ɻɼʂ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʚ ˇʨʫʥʪʽ (ʧʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 1) 

ʉʢʣʘʜ ʚʽʜʭʦʜʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ˉ1 (ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʟʘ LD50) 

ɺʤʽʩʪ, % 

ʉʢʣʘʜ ʚʽʜʭʦʜʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ˉ1 (ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʟʘ ɻɼʂ ʫ 

ˇʨʫʥʪʽ) 

ɺʤʽʩʪ, % 

ʚʘʨʽʘʥʪ 1 

ʦʢʩʠʜ ʘʣʶʤʽʥʽʶ 10 ʦʢʩʠʜ ʭʨʦʤʫ 15 

ʩʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ 5 ʩʫʣʴʬʘʪ ʤʽʜʽ 5 

ʦʢʩʠʜ ʢʘʜʤʽʶ 5 ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 5 

ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 20 ʩʫʣʴʬʘʪ ʢʦʙʘʣʴʪʫ 5 

ʭʣʦʨʠʜ ʚʘʥʘʜʽʶ 5 ʩʫʣʴʬʘʪ ʤʘʨʛʘʥʮʶ 5 

ʩʫʣʴʬʘʪ ʤʽʜʽ 5 ʦʢʩʠʜ ʤʠʰôʷʢʫ 5 

ʭʣʦʨʠʜ ʟʘʣʽʟʘ 10 ʭʣʦʨʠʜ ʥʽʢʝʣʶ 20 

ʩʫʣʴʬʘʪ ʢʦʙʘʣʴʪʫ 20 ʭʣʦʨʠʜ ʨʪʫʪʽ 35 

ʩʫʣʴʬʘʪ ʤʘʨʛʘʥʮʶ 20 ʩʫʣʴʬʘʪ ʩʚʠʥʮʶ 5 

ʚʘʨʽʘʥʪ 2 

ʩʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ 15 ʩʫʣʴʬʘʪ ʤʽʜʽ 10 

ʭʣʦʨʠʜ ʟʘʣʽʟʘ 5 ʦʢʩʠʜ ʤʠʰôʷʢʫ 5 

ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 15 ʭʣʦʨʠʜ ʥʽʢʝʣʶ 5 

ʩʫʣʴʬʘʪ ʢʦʙʘʣʴʪʫ 5 ʭʣʦʨʠʜ ʨʪʫʪʽ 5 

ʩʫʣʴʬʘʪ ʤʘʨʛʘʥʮʶ 10 ʩʫʣʴʬʘʪ ʩʚʠʥʮ ʁ 5 

ʩʫʣʴʬʘʪ ʤʽʜʽ 5  ʦʢʩʠʜ ʮʠʥʢʫ 5 

ʦʢʩʠʜ ʤʠʰôʷʢʫ 5 ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 5 

ʭʣʦʨʠʜ ʥʽʢʝʣʶ 10 ʦʢʩʠʜ ʭʨʦʤʫ 25 

ʭʣʦʨʠʜ ʨʪʫʪʽ 20 ʦʢʩʠʜ ʨʪʫʪʽ  10 

ʩʫʣʴʬʘʪ ʩʚʠʥʮʶ 10 ʩʫʣʴʬʘʪ ʤʘʨʛʘʥʮʶ 25 

ʚʘʨʽʘʥʪ 3 

ʩʫʣʴʬʘʪ ʤʽʜʽ 15  ʦʢʩʠʜ ʮʠʥʢʫ 10 

ʦʢʩʠʜ ʤʠʰôʷʢʫ 15 ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 5 

ʭʣʦʨʠʜ ʥʽʢʝʣʶ 10 ʦʢʩʠʜ ʭʨʦʤʫ 10 

ʭʣʦʨʠʜ ʨʪʫʪʽ 5 ʦʢʩʠʜ ʨʪʫʪʽ  5 

ʩʫʣʴʬʘʪ ʩʚʠʥʮʶ 10 ʩʫʣʴʬʘʪ ʤʘʨʛʘʥʮʶ 25 

ʭʣʦʨʠʜ ʩʪʨʦʥʮʽʶ 5 ʦʢʩʠʜ ʨʪʫʪʽ  5 

ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 15 ʭʣʦʨʠʜ ʤʽʜʽ 5 

ʭʣʦʨʠʜ ʮʠʥʢʫ 10 ʭʣʦʨʠʜ ʥʽʢʝʣʶ 25 

ʭʣʦʨʠʜ ʘʣʶʤʽʥʽʶ 5 ʦʢʩʠʜ ʩʚʠʥʮʶ 10 

ʩʫʣʴʬʘʪ ʢʘʜʤʽʶ 10   

ʚʘʨʽʘʥʪ 4 

ʭʣʦʨʠʜ ʩʪʨʦʥʮʽʶ 5 ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 5 

ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 15 ʩʫʣʴʬʘʪ ʤʘʨʛʘʥʮʶ 5 

ʭʣʦʨʠʜ ʮʠʥʢʫ 10 ʭʣʦʨʠʜ ʤʽʜʽ 10 

ʭʣʦʨʠʜ ʘʣʶʤʽʥʽʶ 10 ʭʣʦʨʠʜ ʥʽʢʝʣʶ 20 
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ʉʢʣʘʜ ʚʽʜʭʦʜʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ˉ1 (ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʟʘ LD50) 

ɺʤʽʩʪ, % 

ʉʢʣʘʜ ʚʽʜʭʦʜʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ˉ1 (ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʟʘ ɻɼʂ ʫ 

ˇʨʫʥʪʽ) 

ɺʤʽʩʪ, % 

ʩʫʣʴʬʘʪ ʢʘʜʤʽʶ 10 ʦʢʩʠʜ ʩʚʠʥʮʶ 20 

ʩʫʣʴʬʘʪ ʤʘʨʛʘʥʮʶ 15 ʦʢʩʠʜ ʭʨʦʤʫ 5 

ʭʣʦʨʠʜ ʤʽʜʽ 10 ʭʣʦʨʠʜ ʮʠʥʢʫ 5 

ʭʣʦʨʠʜ ʥʽʢʝʣʶ 15 ʦʢʩʠʜ ʚʘʥʘʜʽʶ 15 

ʦʢʩʠʜ ʩʚʠʥʮʶ 10 ʩʫʣʴʬʘʪ ʢʦʙʘʣʴʪʫ 15 

    

ʚʘʨʽʘʥʪ 5 

ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 15 ʦʢʩʠʜ ʭʨʦʤʫ 10 

ʩʫʣʴʬʘʪ ʤʘʨʛʘʥʮʶ 15 ʭʣʦʨʠʜ ʮʠʥʢʫ 10 

ʭʣʦʨʠʜ ʤʽʜʽ 10 ʦʢʩʠʜ ʚʘʥʘʜʽʶ 15 

ʭʣʦʨʠʜ ʥʽʢʝʣʶ 5 ʩʫʣʴʬʘʪ ʢʦʙʘʣʴʪʫ 5 

ʦʢʩʠʜ ʩʚʠʥʮʶ 10 ʭʣʦʨʠʜ ʤʠhôʷʢʫ 5 

ʭʣʦʨʠʜ ʩʪʨʦʥʮʽʶ 15 ʭʣʦʨʠʜ ʤʘʨʛʘʥʮʶ 5 

ʭʣʦʨʠʜ ʮʠʥʢʫ 15 ʦʢʩʠʜ ʤʠʰôʷʢʫ 15 

ʦʢʩʠʜ ʚʘʥʘʜʽʶ 10 ʩʫʣʴʬʘʪ ʨʪʫʪʽ 10 

ʩʫʣʴʬʘʪ ʢʦʙʘʣʴʪʫ 5 ʩʫʣʴʬʘʪ ʩʚʠʥʮʶ 25 

ʚʘʨʽʘʥʪ 6 

ʭʣʦʨʠʜ ʩʪʨʦʥʮʽʶ 5 ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 5 

ʭʣʦʨʠʜ ʮʠʥʢʫ 40 ʭʣʦʨʠʜ ʤʘʨʛʘʥʮʶ 5 

ʦʢʩʠʜ ʚʘʥʘʜʽʶ 10 ʦʢʩʠʜ ʤʠʰôʷʢʫ 5 

ʩʫʣʴʬʘʪ ʢʦʙʘʣʴʪʫ 5 ʩʫʣʴʬʘʪ ʨʪʫʪʽ 10 

ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 10 ʩʫʣʴʬʘʪ ʩʚʠʥʮʶ 15 

ʭʣʦʨʠʜ ʤʘʨʛʘʥʮʶ 5 ʭʣʦʨʠʜ ʩʫʨʤʠ 5 

ʦʢʩʠʜ ʤʠʰôʷʢʫ 10 ʩʫʣʴʬʘʪ ʮʠʥʢʫ 15 

ʩʫʣʴʬʘʪ ʨʪʫʪʽ 5 ʦʢʩʠʜ ʭʨʦʤʫ 5 

ʩʫʣʴʬʘʪ ʩʚʠʥʮʶ 10 ʭʣʦʨʠʜ ʢʦʙʘʣʴʪʫ 35 

ʚʘʨʽʘʥʪ 7 

ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 5 ʭʣʦʨʠʜ ʩʫʨʤʠ 5 

ʭʣʦʨʠʜ ʤʘʨʛʘʥʮʶ 5 ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 5 

ʦʢʩʠʜ ʤʠʰôʷʢʫ 10 ʩʫʣʴʬʘʪ ʮʠʥʢʫ 5 

ʩʫʣʴʬʘʪ ʨʪʫʪʽ 5 ʦʢʩʠʜ ʭʨʦʤʫ 5 

ʩʫʣʴʬʘʪ ʩʚʠʥʮʶ 10 ʭʣʦʨʠʜ ʢʦʙʘʣʴʪʫ 5 

ʭʣʦʨʠʜ ʩʫʨʤʠ 5  ʦʢʩʠʜ ʮʠʥʢʫ 5 

ʩʫʣʴʬʘʪ ʮʠʥʢʫ 10 ʦʢʩʠʜ ʨʪʫʪʽ  5 

ʭʣʦʨʠʜ ʟʘʣʽʟʘ 40 ʭʣʦʨʠʜ ʩʫʨʤʠ 5 

ʭʣʦʨʠʜ ʢʦʙʘʣʴʪʫ 10 ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 15 

  ʭʣʦʨʠʜ ʚʘʥʘʜʽʶ 45 

ʚʘʨʽʘʥʪ 8 

ʭʣʦʨʠʜ ʩʫʨʤʠ 10  ʦʢʩʠʜ ʮʠʥʢʫ 15 
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ʉʢʣʘʜ ʚʽʜʭʦʜʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ˉ1 (ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʟʘ LD50) 

ɺʤʽʩʪ, % 

ʉʢʣʘʜ ʚʽʜʭʦʜʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ˉ1 (ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʟʘ ɻɼʂ ʫ 

ˇʨʫʥʪʽ) 

ɺʤʽʩʪ, % 

ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 5 ʦʢʩʠʜ ʨʪʫʪʽ  15 

ʩʫʣʴʬʘʪ ʮʠʥʢʫ 10 ʦʢʩʠʜ ʭʨʦʤʫ 15 

ʭʣʦʨʠʜ ʟʘʣʽʟʘ 35 ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 10 

ʭʣʦʨʠʜ ʢʦʙʘʣʴʪʫ 10 ʭʣʦʨʠʜ ʚʘʥʘʜʽʶ 25 

ʦʢʩʠʜ ʘʣʶʤʽʥʽʶ 15 ʩʫʣʴʬʘʪ ʤʽʜʽ 5 

ʩʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ 5 ʩʫʣʴʬʘʪ ʥʽʢʝʣʶ 5 

ʦʢʩʠʜ ʢʘʜʤʽʶ 5 ʭʣʦʨʠʜ ʨʪʫʪʽ 5 

ʭʣʦʨʠʜ ʚʘʥʘʜʽʶ 5 ʭʣʦʨʠʜ ʢʦʙʘʣʴʪʫ 5 

ʚʘʨʽʘʥʪ 9 

ʦʢʩʠʜ ʘʣʶʤʽʥʽʶ 5 ʩʫʣʴʬʘʪ ʤʽʜʽ 5 

ʩʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ 5 ʩʫʣʴʬʘʪ ʥʽʢʝʣʶ 5 

ʦʢʩʠʜ ʢʘʜʤʽʶ 20 ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 10 

ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 5 ʭʣʦʨʠʜ ʨʪʫʪʽ 10 

ʭʣʦʨʠʜ ʚʘʥʘʜʽʶ 10  ʦʢʩʠʜ ʮʠʥʢʫ 10 

ʩʫʣʴʬʘʪ ʤʽʜʽ 15 ʩʫʣʴʬʘʪ ʮʠʥʢʫ 5 

ʩʫʣʴʬʘʪ ʥʽʢʝʣʶ 15 ʦʢʩʠʜ ʨʪʫʪʽ  5 

ʭʣʦʨʠʜ ʨʪʫʪʽ 20 ʩʫʣʴʬʘʪ ʤʘʨʛʘʥʮʶ 10 

ʩʫʣʴʬʘʪ ʩʪʨʦʥʮʽʶ 5 ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 10 

  ʦʢʩʠʜ ʭʨʦʤʫ 30 

ʚʘʨʽʘʥʪ 10 

ʩʫʣʴʬʘʪ ʤʽʜʽ 15 ʩʫʣʴʬʘʪ ʮʠʥʢʫ 15 

ʩʫʣʴʬʘʪ ʥʽʢʝʣʶ 10 ʦʢʩʠʜ ʨʪʫʪʽ  15 

ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 5  ʦʢʩʠʜ ʮʠʥʢʫ 15 

ʭʣʦʨʠʜ ʨʪʫʪʽ 30 ʭʣʦʨʠʜ ʤʠʰôʷʢʫ 10 

ʩʫʣʴʬʘʪ ʩʪʨʦʥʮʽʶ 10 ʦʢʩʠʜ ʭʨʦʤʫ 10 

ʩʫʣʴʬʘʪ ʮʠʥʢʫ 5 ʩʫʣʴʬʘʪ ʥʽʢʝʣʶ 10 

ʩʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ 5 ʩʫʣʴʬʘʪ ʢʦʙʘʣʴʪʫ 5 

ʭʣʦʨʠʜ ʘʣʶʤʽʥʽʶ 10 ʩʫʣʴʬʘʪ ʤʘʨʛʘʥʮʶ 10 

ʭʣʦʨʠʜ ʟʘʣʽʟʘ 10 ʭʣʦʨʠʜ ʤʘʨʛʘʥʮʶ 10 
 

ɼʆɼɸʊʆʂ ɹ 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʊʇɺ ʱʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʤʽʩʪʽ, ʘ ʪʘʢʦʞ 

ʢʦʥʪʝʡʥʝʨʽʚ, ʩʤʽʪʪʻʚʦʟʽʚ ʜʣʷ ʚʠʚʦʟʫ ʊʇɺ, ʤʽʩʪʢʦʩʪʽ ʪʘ ʧʣʦʱʽ ʧʦʣʽʛʦʥʫ ʜʣʷ ʾʭ 

ʟʘʭʦʨʦʥʝʥʥʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ ʞʠʪʝʣʽʚ N ʪʠʩ. ʦʩʽʙ  

(ʧʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ2 ʪʘ 3) 

ˉ ʚʘʨʽʘʥʪʫ 1 2 3 4 5 6 7 8 9 10 

ʏʠʩʝʣʴʥʽʩʪʴ 

ʞʠʪʝʣʽʚ N, 

ʪʠʩ. ʦʩʽʙ 

25 100 200 250 350 450 550 650 700 850 
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ɼʆɼɸʊʆʂ ɺ 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʪʢʫ ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʛʽʜʥʦ ʟ ʇʦʜʘʪʢʦʚʠʤ ʢʦʜʝʢʩʦʤ ʋʢʨʘʾʥʠ  

(ʧʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 4) 

 ̄ ɺʠʜ ʚʽʜʭʦʜʽʚ ʂʽʣʴʢʽʩʪʴ, ʪ 

ɺʘʨʽʘʥʪ 1 

1 ʆʩʤʦʣ ʚʠʨʦʙʥʠʮʪʚʘ ʘʥʽʣʽʥʦʚʠʭ ʙʘʨʚʥʠʢʽʚ 288 

2 ɺʽʜʧʨʘʮʴʦʚʘʥʽ ʨʪʫʪʥʽ ʣʘʤʧʠ, ʰʪ. 121 

3 ɺʽʜʭʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʨʚʥʠʢʽʚ 130 

4 ʊʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ 242 

5 ɺʽʜʧʨʘʮʴʦʚʘʥʘ ʝʤʫʣʴʩʽʷ ʧʨʦʢʘʪʥʦʛʦ ʮʝʭʫ 122 
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