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ʈɽʌɽʈɸʊ 

 

ɼʠʧʣʦʤʥʳʡ ʧʨʦʝʢʪ 131 ʩ., 19 ʨʠʩ., 19 ʪʘʙʣ. 

ʂʆʊɽʃ, ʅɸʉʓʑɽʅʅʓʁ ʇɸʈ, ɻʆʈʗʏɸʗ ɺʆɼɸ, ʊɽʇʃʆʉɽʊʔ 

 

ɺ ʜʠʧʣʦʤʥʦʤ ʧʨʦʝʢʪʝ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʚʦʜʘ ʧʘʨʦʚʦʛʦ 

ʢʦʪʣʘ ʠʟ ʧʘʨʦʚʦʛʦ ʨʝʞʠʤʘ ʚ ʚʦʜʦʛʨʝʡʥʳʡ. 

ʆʙʲʝʢʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ï ʧʘʨʦʚʦʡ ʢʦʪʝʣ ʇʂɻʄ ï 4. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʟʘʤʝʥʘ ʪʝʧʣʦʘʛʝʥʪʘ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʧʘʨʘ ʥʘ 

ʛʦʨʷʯʫʶ ʚʦʜʫ. 

ɺ ʜʠʧʣʦʤʥʦʤ ʧʨʦʝʢʪʝ ʚʳʧʦʣʥʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʦʯʥʦʩʪʥʳʝ  

ʨʘʩʯʝʪʳ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʢʦʪʣʘ ʇʂɻʄ- 4. 

ɺ ʥʝʦʙʭʦʜʠʤʦʤ ʦʙʲʝʤʝ ʦʪʨʘʞʝʥʳ ʨʘʟʜʝʣʳ ʂʀʇ ʠ ɸ, ʪʝʭʥʠʢʦ ï 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, ʦʭʨʘʥʘ ʪʨʫʜʘ. 

ɻʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 3 ʣʠʩʪʘʭ ʬʦʨʤʘʪʘ ɸ1, 2 

ʣʠʩʪʘʭ ʬʦʨʤʘʪʘ ɸ0 ʠ 1 ʣʠʩʪʝ ʬʦʨʤʘʪʘ ɸ0Ĭ2. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ɿɸʆ 

çʃʋʂʦʡʣ ï ʙʫʨʝʥʠʝ ï ʇʝʨʤʴè. 
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ɺɺɽɼɽʅʀɽ 

 

ʇʨʝʜʧʨʠʷʪʠʝ, ɹʝʨʝʟʥʠʢʦʚʩʢʘʷ ʕʢʩʧʝʜʠʮʠʷ (ɹʕ) ɿʘʢʨʳʪʦʛʦ ɸʢʮʠʦʥʝʨʥʦʛʦ 

ʆʙʱʝʩʪʚʘ çʃʋʂʦʡʣ ï ʙʫʨʝʥʠʝ ï ʇʝʨʤʴè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʇʝʨʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʙʫʨʝʥʠʝʤ ʥʝʬʪʷʥʳʭ 

ʩʢʚʘʞʠʥ. ɹʕ ʦʩʥʦʚʳʚʘʣʘʩʴ ʢʘʢ ʋʧʨʘʚʣʝʥʠʝ ʈʘʟʚʝʜʦʯʥʦʛʦ ɹʫʨʝʥʠʷ, ʪ.ʝ. 

ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ ʙʳʣʦ ʨʘʟʚʝʜʳʚʘʥʠʝ ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʜʦʙʳʯʘ ʥʝʬʪʠ.  

ʅʝʬʪʴ ï ʵʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʯʝʨʥʦʝ ʟʦʣʦʪʦè. ʉʧʝʢʪʨ ʧʨʠʤʝʥʠʤʦʩʪʠ ʝʸ 

ʦʯʝʥʴ ʰʠʨʦʢ, ʦʪ ʵʥʝʨʛʝʪʠʢʠ ʜʦ ʤʝʜʠʮʠʥʳ. ɺ ʦʩʥʦʚʥʦʤ ʠʟ ʥʝʬʪʠ ʜʝʣʘʶʪ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʦʧʣʠʚ, ʩʤʘʟʳʚʘʶʱʠʭ ʤʘʩʝʣ. ʄʘʟʫʪ ï ʵʪʦ ʧʨʦʜʫʢʪ 

ʧʦʣʫʯʘʶʱʠʡʩʷ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʛʦʥʢʠ ʥʝʬʪʠ, ʷʚʣʷʝʪʩʷ ʪʦʧʣʠʚʦʤ ʜʣʷ ʊʕʎ. ʊʘʢ 

ʞʝ ʧʨʠ ʜʦʙʳʯʝ ʥʝʬʪʠ ʜʦʙʳʚʘʝʪʩʷ ʧʦʧʫʪʥʳʡ ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʢʦʪʦʨʳʡ ʪʘʢ ʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʪʦʧʣʠʚʦ ʜʣʷ ʊʕʎ. 

ɺ ʣʶʙʦʝ ʚʨʝʤʷ, ʧʨʠ ʣʶʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ 

ʨʷʜ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʙʝʟ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʥʦʨʤʘʣʴʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ  ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʳʭ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘʩʝʣʝʥʠʷ. ʂ ʪʘʢʠʤ ʦʪʨʘʩʣʷʤ ʠ 

ʦʪʥʦʩʠʪʩʷ ʵʥʝʨʛʝʪʠʢʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʢʘʢ ʚ ʙʳʪʫ ʪʘʢ ʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʅʘʨʷʜʫ ʩ ʢʨʫʧʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʦʪʦʧʠʪʝʣʴʥʳʤʠ ʢʦʪʝʣʴʥʳʤʠ ʤʦʱʥʦʩʪʴʶ ʚ ʩʦʪʥʠ ʪʦʥʥ ʧʘʨʘ ʚ ʯʘʩ ʠʣʠ ʩʦʪʥʠ ʄɺʪ 

ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʝʣʴʥʳʭ ʘʛʨʝʛʘʪʘʤʠ ʜʦ 

1 ʄɺʪ ʠ ʨʘʙʦʪʘʶʱʠʭ ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʪʦʧʣʠʚʘ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʪʝʧʣʦʤ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʧʦʤʝʱʝʥʠʡ. ʅʝ ʠʩʢʣʶʯʝʥʠʝ 

ʠ ɹʝʨʝʟʥʠʢʦʚʩʢʘʷ ʕʢʩʧʝʜʠʮʠʷ. 

https://diplom-berezniki.ru/index.php?do=form&id=1
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ʉʪʨʦʠʚʰʘʷʩʷ ʚ ʰʝʩʪʠʜʝʩʷʪʳʝ ʛʦʜʳ 20 ʚʝʢʘ ʚʳʙʨʘʣʘ ʧʫʪʴ 

ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ ʪʝʧʣʦʤ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʢʦʪʝʣʴʥʘʷ, ʚ ʢʦʪʦʨʦʡ ʙʳʣʦ ʨʘʟʤʝʱʝʥʦ 3 ʧʘʨʦʚʳʭ ʢʦʪʣʘ ʇʂɻʄ ï 4 . 

ʅʦ ʠʟʤʝʥʝʥʠʝ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ, ʩ ʧʘʨʦʚʦʛʦ ʥʘ ʚʦʜʷʥʦʝ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʜʠʧʣʦʤʥʦʤ ʧʨʦʝʢʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʪʣʦʚ ʇʂɻʄ ï 4. ʇʝʨʝʚʦʜ ʩ ʧʘʨʦʚʦʛʦ 

ʨʝʞʠʤʘ ʚ ʚʦʜʦʛʨʝʡʥʳʡ. 
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ʉʋʑʅʆʉʊʔ ʈɽʂʆʅʉʊʈʋʂʎʀʀ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɿɸʆ çʃʋʂʦʡʣ ï ʙʫʨʝʥʠʝ ï ʇʝʨʤʴè ʜʣʷ ʦʪʦʧʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʧʦʤʝʱʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʩʳʱʝʥʥʳʡ ʚʦʜʷʥʦʡ  

ʧʘʨ. ɼʣʷ ʝʛʦ ʧʦʣʫʯʝʥʠʷ ʧʘʨʦʚʦʡ ʢʦʪʝʣ ʇʂɻʄ-4 ʟʘʧʦʣʥʷʝʪʩʷ ʧʦʜʧʠʪʦʯʥʦʡ ʚʦʜʦʡ 

ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ, ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʯʨʝʚʘʪʦ ʩʝʨʴʝʟʥʳʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ: ʧʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚʳʰʝ ʜʦʧʫʩʪʠʤʦʛʦ, ʨʘʟʨʫʰʝʥʠʝ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʢʦʪʣʘ ʠ ʪʝʧʣʦʩʝʪʠ, ʪʝʨʤʠʯʝʩʢʠʝ ʦʞʦʛʠ ʠ ʪ.ʜ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠ ʧʫʥʢʪʦʤ 4.1 ʉʅʠʇ 2.04.07-86 ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʷʥʦʝ ʦʪʦʧʣʝʥʠʝ. ɼʘʥʥʳʡ ʧʫʥʢʪ ʛʣʘʩʠʪ: 

ɺ ʩʠʩʪʝʤʘʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʜʣʷ ʦʪʦʧʣʝʥʠʷ, 

ʚʝʥʪʠʣʷʮʠʠ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʞʠʣʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʩʣʝʜʫʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʠʤʝʥʷʪʴ ʚʦʜʫ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʧʨʦʚʝʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʦʜʳ ʢʘʢ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʢʘʯʝʩʪʚʝ ʝʜʠʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʘʨʘ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʜʠʧʣʦʤʥʦʤ ʧʨʦʝʢʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ ʧʘʨʦʚʦʛʦ ʢʦʪʣʘ ʇʂɻʄ-4 ʧʝʨʝʚʦʜʦʤ ʠʟ ʧʘʨʦʚʦʛʦ ʨʝʞʠʤʘ ï ʚ 

ʚʦʜʦʛʨʝʡʥʳʡ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʤʝʥʠʪʴ ʧʦʜʧʠʪʦʯʥʳʝ ʥʘʩʦʩʳ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʥʘ ʩʝʪʝʚʳʝ ʮʝʥʪʨʦʙʝʞʥʳʝ ʥʘʩʦʩʳ ʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʠʪʴ ʢʦʪʝʣ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ 0,6 ʄʇʘ, ʚʳʪʝʩʥʠʚ ʧʨʠ ʵʪʦʤ ʚʝʩʴ ʚʦʟʜʫʭ. 

ʅʘʛʨʝʚʘʷ ʚʦʜʫ ʜʦ 115ęʉ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʚʥʝ ʧʦʤʝʱʝʥʠʷ -31ęʉ ʠ 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʧʨʦʢʘʯʠʚʘʝʤ ʪʝʧʣʦʘʛʝʥʪ ʧʦ ʪʝʧʣʦʚʦʡ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʝʤ 

ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʤʬʦʨʪʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ 

ʙʳʪʦʚʳʭ ʧʦʤʝʱʝʥʠʷʭ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝ ʩʢʘʟʘʥʥʳʤ ʜʘʥʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʙʦʩʥʦʚʘʥʘ ʥʝ 

ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ, ʧʨʦʯʥʦʩʪʥʳʤʠ  ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʨʘʩʯʝʪʘʤʠ, ʥʦ ʠ ʩʘʥʠʪʘʨʥʳʤʠ ʥʦʨʤʘʤʠ. 
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ʃʀʊɽʈɸʊʋʈʅʓʁ  ʆɹɿʆʈ 

 
ʊʝʧʣʦʚʫʶ ʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʳʨʘʙʘʪʳʚʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʪʝʧʣʦʚʳʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʭʠʤʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʪʦʧʣʠʚʘ ʜʣʷ 

ʚʳʨʘʙʦʪʢʠ ʤʝʭʘʥʠʯʝʩʢʦʡ, ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. 

ʅʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʚʳʨʘʙʦʪʢʘ ʝʝ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ 

ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʷʭ (ʊʕʎ). ʆʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ ʠʤʝʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ 

ʫʩʣʦʚʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʳʚʘʶʱʠʝ ʩʦʦʨʫʞʝʥʠʝ ʢʨʫʧʥʳʭ ʊʕʎ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʝʪʩʷ ʨʘʟʜʝʣʴʥʘʷ ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʦʪʦʧʠʪʝʣʴʥʳʝ ʢʦʪʝʣʴʥʳʝ 

ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ, ʧʨʠʩʪʨʦʝʥʥʳʝ ʢ ʟʜʘʥʠʷʤ ʜʨʫʛʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʠ ʚʩʪʨʦʝʥʥʳʝ ʚ ʪʘʢʠʝ ʟʜʘʥʠʷ. ɼʣʷ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʢʦʪʝʣʴʥʳʭ ʠ ʢʦʪʝʣʴʥʳʭ, 

ʧʨʠʩʪʨʦʝʥʥʳʭ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʟʜʘʥʠʷʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʢʦʪʣʦʚ, ʘ ʪʘʢʞʝ ʤʦʱʥʦʩʪʴ ʢʘʞʜʦʛʦ ʢʦʪʣʘ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ. 

ʂʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ (ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʦʪʦʧʠʪʝʣʴʥʳʝ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʜʝʞʥʦʩʪʠ ʦʪʧʫʩʢʘ ʪʝʧʣʦʪʳ ʧʦʪʨʝʙʠʪʝʣʷʤ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ. ʂ 

ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʢʦʪʝʣʴʥʳʝ, ʷʚʣʷʶʱʠʝʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʪʝʧʣʦʪʳ ʚ ʩʠʩʪʝʤʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʝʨʚʦʡ 

ʢʘʪʝʛʦʨʠʠ, ʥʝ ʠʤʝʶʱʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʝʟʝʨʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʪʳ. ʂʦ 

ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʢʦʪʝʣʴʥʳʝ. ʂ ʧʦʪʨʝʙʠʪʝʣʷʤ ʪʝʧʣʦʪʳ 

ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʘʨʫʰʝʥʠʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʢʦʪʦʨʳʭ 

ʩʚʷʟʘʥʦ ʩ ʦʧʘʩʥʦʩʪʴʶ ʜʣʷ ʞʠʟʥʠ ʣʶʜʝʡ ʠʣʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʱʝʨʙʦʤ 

ʥʘʨʦʜʥʦʤʫ ʭʦʟʷʡʩʪʚʫ (ʧʦʚʨʝʞʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʘʩʩʦʚʳʡ 

ʙʨʘʢ ʧʨʦʜʫʢʮʠʠ). 

ɺʝʱʝʩʪʚʘ, ʩʧʦʩʦʙʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʢʘʢʠʭ ï ʣʠʙʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚʳʜʝʣʷʪʴ 

ʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʪʝʭʥʠʯʝʩʢʠ ʠʩʧʦʣʴʟʦʚʘʥʘ, ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ 

ʪʦʧʣʠʚʦʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʮʠʧʘ ʦʩʚʦʙʦʞʜʝʥʠʷ ʵʥʝʨʛʠʠ, ʟʘʢʣʶʯʘʶʱʝʡʩʷ 

ʚ ʪʦʧʣʠʚʝ, ʨʘʟʣʠʯʘʶʪ ʷʜʝʨʥʦʝ ʠ ʭʠʤʠʯʝʩʢʦʝ ʪʦʧʣʠʚʦ. ʗʜʝʨʥʦʝ ʪʦʧʣʠʚʦ 
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ʚʳʜʝʣʷʝʪ ʵʥʝʨʛʠʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʷʜʝʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʭʠʤʠʯʝʩʢʦʝ ï ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʝʥʠʷ ʛʦʨʶʯʠʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ. ɺʝʣʠʢʠʡ 

ʨʫʩʩʢʠʡ ʫʯʝʥʳʡ ɼ. ʀ. ʄʝʥʜʝʣʝʝʚ ʜʘʣ ʪʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ: 

çʊʦʧʣʠʚʦʤ ʥʘʟʳʚʘʝʪʩʷ ʛʦʨʶʯʝʝ ʚʝʱʝʩʪʚʦ, ʫʤʳʰʣʝʥʥʦ ʩʞʠʛʘʝʤʦʝ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʘè. 

ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʪʦʧʣʠʚʘ: ʪʦʨʬ, ʛʦʨʶʯʠʝ ʩʣʘʥʮʳ, ʫʛʣʠ, ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ 

ʥʝʬʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚʩʝ ʪʦʧʣʠʚʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʠʭ ʧʦʣʫʯʝʥʠʷ ʠ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʇʦ ʩʧʦʩʦʙʫ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʝʩʪʝʩʪʚʝʥʥʦʝ (ʧʨʠʨʦʜʥʦʝ) ʪʦʧʣʠʚʦ, 

ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʪʦʧʣʠʚʦ ʠ ʪʦʧʣʠʚʥʳʝ ʦʪʭʦʜʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʛʨʝʛʘʪʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʪʦʧʣʠʚʦ ʨʘʟʜʝʣʷʶʪ ʥʘ ʪʚʝʨʜʦʝ, ʞʠʜʢʦʝ ʠ ʛʘʟʦʦʙʨʘʟʥʦʝ. 

ɽʩʪʝʩʪʚʝʥʥʳʤ (ʧʨʠʨʦʜʥʳʤ) ʪʦʧʣʠʚʦʤ ʥʘʟʳʚʘʶʪ ʪʦʧʣʠʚʦ, ʠʩʧʦʣʴʟʫʝʤʦʝ 

ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ. ʀʩʢʫʩʩʪʚʝʥʥʳʤ ʥʘʟʳʚʘʶʪ ʪʦʧʣʠʚʦ, ʧʦʣʫʯʝʥʥʦʝ ʧʨʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʦʧʣʠʚʘ. ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʪʦʧʣʠʚʘ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʦʣʫʯʘʶʪ ʪʦʧʣʠʚʥʳʝ ʦʪʭʦʜʳ. 

ʊʦʧʣʠʚʦ ʧʨʠʥʷʪʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʪʝʧʣʦʪʦʡ 

ʩʛʦʨʘʥʠʷ. ʊʝʧʣʦʪʦʡ ʩʛʦʨʘʥʠʷ ʥʘʟʳʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʚʳʜʝʣʷʝʤʦʝ ʧʨʠ 

ʧʦʣʥʦʤ ʩʛʦʨʘʥʠʠ ʝʜʠʥʠʮʳ ʤʘʩʩʳ ʪʚʝʨʜʦʛʦ ʠ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ ʠʣʠ ʝʜʠʥʠʮʳ 

ʦʙʲʝʤʘ (ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ) ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ 

ʤʝʞʜʫ ʩʦʙʦʡ ʤʘʩʩʳ ʨʘʟʣʠʯʥʳʭ ʪʦʧʣʠʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʪʝʧʣʦʪʦʡ ʩʛʦʨʘʥʠʷ, 

ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ. ʇʦʜ ʫʩʣʦʚʥʳʤ ʪʦʧʣʠʚʦʤ ʧʦʥʠʤʘʶʪ ʪʘʢʦʝ 

ʪʦʧʣʠʚʦ, ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 29,4 ʄɼʞ/ʢʛ. 

ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʷʚʣʷʶʪʩʷ ʪʦʨʬ ʠ ʨʘʟʣʠʯʥʳʝ 

ʠʩʢʦʧʘʝʤʳʝ ʫʛʣʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 

ʫʛʣʝʬʠʢʘʮʠʠ ʦʪʤʝʨʰʝʡ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ. ʊʚʝʨʜʦʝ ʪʦʧʣʠʚʦ ʧʨʦʠʩʭʦʜʠʪ ʦʪ 

ʚʳʩʦʢʦʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ (ʜʨʝʚʝʩʠʥʘ, ʣʠʩʪʴʷ, ʭʚʦʷ ʠ ʪ. ʜ.). ʆʩʥʦʚʦʡ 

ʜʨʝʚʝʩʠʥʳ ʷʚʣʷʝʪʩʷ ʢʣʝʪʯʘʪʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʨʝʚʝʩʠʥʘ ʩʦʩʪʦʠʪ ʠʟ ʘʟʦʪʘ, ʣʠʛʥʠʥʘ 

(ʩʚʷʟʳʚʘʶʱʝʝ ʚʝʱʝʩʪʚʦ), ʩʤʦʣʠʩʪʳʭ ʚʝʱʝʩʪʚ, ʜʨʝʚʝʩʥʦʛʦ ʩʦʢʘ ʠ ʚʣʘʛʠ. 
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ʇʨʠʨʦʜʥʳʤ ʞʠʜʢʠʤ ʪʦʧʣʠʚʦʤ ʷʚʣʷʝʪʩʷ ʩʳʨʘʷ ʥʝʬʪʴ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʤʝʩʴ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʩʪʚʦʨʝʥʳ ʪʚʝʨʜʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ. ʉʳʨʘʷ ʥʝʬʪʴ ʢʘʢ ʪʦʧʣʠʚʦ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

ɼʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʝʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ 

ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʦʪʭʦʜ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ï ʤʘʟʫʪ. 

ɻʘʟʦʦʙʨʘʟʥʦʝ ʪʦʧʣʠʚʦ ʩʦʩʪʦʠʪ ʠʟ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʤʝʩʠ ʛʦʨʶʯʠʭ ʠ 

ʥʝʛʦʨʶʯʠʭ ʛʘʟʦʚ ʩ ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʩʴʶ ʚʦʜʷʥʳʭ ʧʘʨʦʚ, ʩʤʦʣʳ ʠ ʧʳʣʠ. ʂ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʛʘʟʘʤ ʦʪʥʦʩʷʪʩʷ ʧʨʠʨʦʜʥʳʡ ʠ ʧʦʧʫʪʥʳʡ ʛʘʟ, ʚʳʜʝʣʷʶʱʠʡʩʷ ʧʨʠ 

ʠʟʚʣʝʯʝʥʠʠ ʥʝʬʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʛʦʨʶʯʠʝ ʛʘʟʳ ʷʚʣʷʶʪʩʷ 

ʪʦʧʣʠʚʦʤ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʛʝʥʝʨʘʪʦʨʥʳʡ, ʢʦʢʩʦʚʳʡ ʠ 

ʜʦʤʝʥʥʳʡ ʛʘʟʳ. ɻʝʥʝʨʘʪʦʨʥʳʡ ʛʘʟ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʥʝʧʦʣʥʦʛʦ ʩʞʠʛʘʥʠʷ 

ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ. ʂʦʢʩʦʚʳʡ ʠ ʜʦʤʝʥʥʳʡ ʛʘʟʳ ʷʚʣʷʶʪʩʷ ʦʪʭʦʜʘʤʠ ʢʦʢʩʦʚʳʭ ʠ 

ʜʦʤʝʥʥʳʭ ʧʝʯʝʡ. 

ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ ʩʚʷʟʘʥʦ ʩ ʧʨʦʩʪʳʤ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ 

ʘʛʨʝʛʘʪʦʤ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʙʘʨʘʙʘʥʘ ʩ ʵʣʣʠʧʪʠʯʝʩʢʠʤʠ 

ʜʥʠʱʘʤʠ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʘʨʘʙʘʥʘ ʨʘʩʧʦʣʦʞʝʥ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʩʫʭʦʧʘʨʥʠʢ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʢʘʧʝʣʝʢ ʚʦʜʳ ʦʪ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʧʘʨʘ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʥʘʛʨʝʚʘ ʙʘʨʘʙʘʥʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʤʳʚʘʝʪʩʷ ʧʨʦʜʫʢʪʘʤʠ 

ʩʛʦʨʘʥʠʷ, ʘ ʩ ʜʨʫʛʦʡ ï ʚʦʜʦʡ. ɹʘʨʘʙʘʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʦʧʦʨʘʭ ʩʚʷʟʘʥʥʳʭ ʩ 

ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʢʘʨʢʘʩʦʤ. ʏʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ ʙʘʨʘʙʘʥʘ ʟʘʢʨʳʪʘ 

ʦʛʥʝʫʧʦʨʥʳʤ ʢʠʨʧʠʯʦʤ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʦʙʦʛʨʝʚʘ ʧʨʦʜʫʢʪʘʤʠ ʩʛʦʨʘʥʠʷ, ʪʘʢ ʢʘʢ ʚ 

ʵʪʦʡ ʯʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʥʘʩʳʱʝʥʥʳʡ ʧʘʨ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ ʚʳʟʚʘʣʘ 

ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʇʨʠ ʵʪʦʤ ʨʘʟʚʠʪʠʝ ʢʦʪʣʦʚ ʰʣʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ, ʦʤʳʚʘʝʤʦʡ ʧʨʦʜʫʢʪʘʤʠ ʩʛʦʨʘʥʠʷ. ʇʦʷʚʠʣʠʩʴ 

ʙʘʪʘʨʝʡʥʳʝ ʢʦʪʣʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʮʠʣʠʥʜʨʦʚ ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ, 

ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʩʝʢʮʠʠ. ʄʦʱʥʦʩʪʴ ʙʘʪʘʨʝʡʥʳʭ ʢʦʪʣʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ. ɼʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʦʪʣʦʚ ʷʚʠʣʠʩʴ ʞʘʨʦʪʨʫʙʥʳʝ ʠ ʛʘʟʦʪʨʫʙʥʳʝ ʢʦʪʣʳ. ʕʪʠ ʢʦʪʣʳ 

ʩʦʭʨʘʥʠʣʠ ʥʝʢʦʪʦʨʦʝ ʟʥʘʯʝʥʠʝ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ɺ ʞʘʨʦʪʨʫʙʥʳʭ 
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ʢʦʪʣʘʭ ʩ ʚʥʫʪʨʝʥʥʝʡ ʪʦʧʢʦʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʯʘʣʴʥʦʡ ʯʘʩʪʠ ʞʘʨʦʚʦʡ ʪʨʫʙʳ 

ʠʥʪʝʥʩʠʚʥʘʷ ʪʝʧʣʦʦʪʜʘʯʘ ʠʟʣʫʯʝʥʠʝʤ ʦʪ ʬʘʢʝʣʘ ʠ ʛʦʨʷʱʝʛʦ ʩʣʦʷ ʪʦʧʣʠʚʘ.  

ɻʘʟʦʪʨʫʙʥʳʝ ʢʦʪʣʳ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʞʘʨʦʪʨʫʙʥʳʤʠ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʠʭ ʢʦʪʣʦʚ ʷʚʣʷʶʪʩʷ ʪʷʞʝʣʳʝ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʚʭʦʜʥʦʡ ʪʨʫʙʥʦʡ ʜʦʩʢʠ ʠ ʦʛʥʝʚʳʭ ʣʠʩʪʦʚ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʢʦʨʧʫʩʘ, ʦʙʨʘʱʝʥʥʳʭ ʚ ʪʦʧʢʫ. ʆʜʥʘʢʦ ʚ ʙʝʩʪʦʧʦʯʥʦʤ 

ʚʘʨʠʘʥʪʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʘʟʦʪʨʫʙʥʦʛʦ ʢʦʪʣʘ ʚ ʢʘʯʝʩʪʚʝ ʫʪʠʣʠʟʘʪʦʨʘ 

ʪʝʧʣʦʪʳ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʦʪʧʘʜʘʝʪ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʛʘʟʦʪʨʫʙʥʳʝ ʢʦʪʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʢ ʢʦʪʣʳ 

ʫʪʠʣʠʟʘʪʦʨʳ. 

ɼʣʷ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʚʳʨʘʙʦʪʢʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʊʕʎ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʚʦʜʦʛʨʝʡʥʳʝ ʢʦʪʣʳ. 

ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʠʭ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʤ ʨʘʩʭʦʜʝ  ʩʝʪʝʚʦʡ ʚʦʜʳ ʠ ʚʢʣʶʯʝʥʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʝʧʣʦʚʫʶ 

ʩʝʪʴ. ʅʘʛʨʫʟʢʘ ʢʦʪʣʦʚ ʨʝʛʫʣʠʨʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʭʦʜʷʱʠʡ ʠ 

ʚʳʭʦʜʷʱʝʡ ʚʦʜʳ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʬʦʨʩʠʨʦʚʢʠ ʪʦʧʢʠ. ʇʨʠʤʝʥʝʥʠʝ 

ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ ʦʧʨʘʚʜʘʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʘʤʠ ʢʦʪʣʳ ʠ ʢʦʪʝʣʴʥʳʝ 

ʩ ʥʠʤʠ ʜʝʰʝʚʣʝ ʠ ʥʝ ʤʝʥʝʝ ʥʘʜʝʞʥʳ, ʯʝʤ ʧʘʨʦʛʝʥʝʨʘʪʦʨʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʫʯʝʪʦʤ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʩʪʦʪʳ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʨʝʤʦʥʪʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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ʈɸʉʏɽʊʅʆɽ ʆɹʆʉʅʆɺɸʅʀɽ 

ʈɽʂʆʅʉʊʈʋʂʎʀʀ 

 
ʉʣʝʜʩʪʚʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʜʘʥʥʦʛʦ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʘ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʦʙʤʝʥʘ ʧʘʨʦʚʦʛʦ ʢʦʪʣʘ 

ʜʣʷ ʥʘʛʨʝʚʘ ʚʦʜʳ ʙʝʟ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʝ ʚ ʢʘʯʝʩʪʚʝ 

ʪʝʧʣʦʘʛʝʥʪʘ ʚ ʪʝʧʣʦʚʳʭ ʩʝʪʷʭ. ɼʘʥʥʳʡ ʨʘʩʯʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥ ʚ ʧʫʥʢʪʝ 1.5. 
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1. ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ʈɸʉʏɽʊʓ 

1.1 ʆʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ 

ʀʟ ʸʤʢʦʩʪʠ 2 ʩʳʨʘʷ ʚʦʜʘ ʟʘʢʘʯʠʚʘʝʪʩʷ ʥʘʩʦʩʘʤʠ 6 ʚ ʙʣʦʢ ʭʠʤ- ʚʦʜʦʦʯʠʩʪʢʠ 

(ʍɺʆ), ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʚʦʜʦʧʦʜʛʦʪʦʚʢʘ, ʫʤʷʛʯʝʥʠʝ ʚʦʜʳ. ɻʦʪʦʚʘʷ ʚʦʜʘ 

ʧʦʩʪʫʧʘʝʪ ʚ ʢʦʪʸʣ 1. ʅʘʛʨʝʪʘʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 115ęʉ ʛʦʨʷʯʘʷ ʚʦʜʘ (ʪʝʧʣʦʘʛʝʥʪ) 

ʦʪ ʢʦʪʣʘ 1 ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʧʨʷʤʫʶ ʣʠʥʠʶ ʪʝʧʣʦʩʝʪʠ ʢ ʧʦʪʨʝʙʠʪʝʣʶ, ʘ ʪʘʢ ʞʝ 

ʜʣʷ ʥʫʞʜ ʢʦʪʝʣʴʥʦʡ ʚ ʛʨʝʙʝʥʢʫ ʧʨʷʤʫʶ 4. ɺʦʟʚʨʘʪ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʪʝʧʣʦʘʛʝʥʪʘ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ 70ęʉ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʦʙʨʘʪʥʫʶ ʣʠʥʠʶ ʪʝʧʣʦʩʝʪʠ ʦʪ 

ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʦʪ ʢʦʪʝʣʴʥʦʡ ʯʝʨʝʟ ʛʨʝʙʝʥʢʫ ʦʙʨʘʪʥʫʶ 5, ʚ ʝʤʢʦʩʪʴ ʜʣʷ ʚʦʜʳ 2.  

 

1.2 ʇʘʨʘʤʝʪʨʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʸʪʘ 

ɼʣʷ ʨʘʩʯʸʪʘ ʟʘʜʘʸʤʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ ʚʭʦʜʝ ʚ ʞʘʨʦʚʫʶ ʪʨʫʙʫ, t0. 

 ʇʨʠʥʠʤʘʝʤ t0 = 30ęʉ;  

- ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʥʘ ʚʳʭʦʜʝ ʠʟ ʞʘʨʦʚʦʡ ʪʨʫʙʳ, t1. 

 ʇʨʠʥʠʤʘʝʤ t1=450ęʉ; 

- ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʦʪʣʘ, t2. 

 ʇʨʠʥʠʤʘʝʤ t2=297ęʉ; 

- ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʭʦʜʝ ʚ ʢʦʪʸʣ, Ūʅ. 

 ʇʨʠʥʠʤʘʝʤ Ūʅ=70ęʉ; 

- ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʦʪʣʘ, Ūʂ. 

 ʇʨʠʥʠʤʘʝʤ Ūʂ=115ęʉ; 

- ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚ ʮʝʭʝ, Ɋ0. 

 ʇʨʠʥʠʤʘʝʤ Ɋ0=100%; 

- ʩʦʩʪʘʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ç ʀʛʨʠʤ-ʇʫʥʛʘ-ʉʝʨʦʚ-ʅʠʞʥʠʡ ʊʘʛʠʣ è,  ʫʢʘʟʘʥ ʚ 

ʪʘʙʣʠʮʝ 1.1 /3, ʩʪʨ.36/ 
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                                                       ʊʘʙʣʠʮʘ 1.1 

  ʉʦʩʪʘʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ç ʀʛʨʠʤ-ʇʫʥʛʘ-ʉʝʨʦʚ- 

                       ʅʠʞʥʠʡ ʊʘʛʠʣ è 

ʉʦʩʪʘʚ ʉʦʜʝʨʞʘʥʠʝ, % 

-ʉʅ4 95,7 

-ʉ2ʅ6 1,9 

-ʉ3ʅ8 0,5 

-ʉ4ʅ10 0,3 

-ʉ5ʅ12 0,3 

-N2 1,3 

 

- ʧʣʦʪʥʦʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʧʨʠ 0ęʉ, ɟʪʦ=0,751 ʢʛ/ʤ
3
,  /3,ʩʪʨ.36/ 

- ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʧʨʠ Ŭ =1, Qv=36470 ʢɼʞ/ʤ
3
, /3, ʩʪʨ.36/ 

 

1.3 ʈʘʩʯʸʪ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ. 

ʇʘʨʘʤʝʪʨʳ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʧʦʜʘʚʘʝʤʳʭ ʚ ʢʦʪʸʣ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʩʞʠʛʘʥʠʝ 

1ʢʛ ʪʦʧʣʠʚʘ, L0: 

,
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nm

CmHnn
mHCOL  (1.1) 

ʛʜʝ  ʉʆ, ʅ2, CmHn ï ʦʙʲʸʤʥʳʝ ʜʦʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʛʘʨʥʦʛʦ ʛʘʟʘ, ʚʦʜʦʨʦʜʘ ʠ 

       CmHn ʛʘʟʘ ʚ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ.   
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ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʚʳʜʝʣʷʝʤʦʛʦ ʧʨʠ ʩʞʠʛʘʥʠʠ 1ʢʛ ʪʦʧʣʠʚʘ: 

T

V
ʝʜ

Q
Q

r
= , 

ʛʜʝ  ɟʪ ï ʧʣʦʪʥʦʩʪʴ ʪʦʧʣʠʚʘ ʧʨʠ t0=30ęʉ, ʢʛ/ʤ
3
. 

3

00

0 677,0
30273

273
751,0

ʤ
ʢʛ

tʊ

ʊ
ʊʆʊ =

+
³=

+
³=rr  

ʢʛ

ʢɼʞ
Qʝʜ 53870

677,0

36470
==  

 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ Ŭ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʩʞʠʛʘʥʠʷ ʛʘʟʘ ʠ 

ʨʘʟʙʘʚʣʝʥʠʷ ʝʛʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ t1=450ęʉ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʡ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʦʚ. 

 

ʋʨʘʚʥʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ 

//
..0

12

9
1 nmɻʉ HC

nm

n
LL

+
S+=+ , (1.2) 

ʛʜʝ  L
/
ʩ.ʛ.- ʤʘʩʩʘ ʩʫʭʠʭ ʛʘʟʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʩʛʦʨʘʥʠʠ 1ʢʛ ʪʦʧʣʠʚʘ, ʢʛ/ʢʛ. 

 

ʋʨʘʚʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ 

( )[ ] nnmɻCɻʉʊʝʜ iHC
nm

n
xLiLLJLtʩQ ùú

ø
éê

è

+
ä++-+=++ /

00..0
/

..000
12

9
1 aaah , 

(1.3) 
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ʛʜʝ  ɖ ï ʦʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʫʯʠʪʳʚʘʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʪʦʧʢʠ (ʧʦʣʥʦʪʫ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʠ ʪ.ʜ.) ʠ ʧʦʪʝʨʠ ʪʝʧʣʘ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ; 

       ʩʪ ï ʪʝʧʣʦʸʤʢʦʩʪʴ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ t0=30ęʉ, 

ʢɼʞ/(ʢʛʂ); 

       J0 ï ʵʥʪʘʣʴʧʠʷ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ, ʢɼʞ/ʢʛ; 

       iʩ.ʛ. ï ʵʥʪʘʣʴʧʠʷ ʩʫʭʠʭ ʛʘʟʦʚ, ʢɼʞ/ʢʛ; 

       ʭ0 ï ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ t0=30ęʉ, ʢʛ/ʢʛ; 

       in ï ʵʥʪʘʣʴʧʠʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʧʨʠ t1=450ęʉ, ʢɼʞ/ʢʛ; 

       CmH
/
n ï ʤʘʩʩʦʚʳʝ ʜʦʣʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. 

ʈʝʰʘʷ ʩʦʚʤʝʩʪʥʦ ʫʨʘʚʥʝʥʠʷ (1.2), (1.3) ʠ ʦʙʦʟʥʘʯʠʚ 

/

12

9
nmHC

nm

n

+
ä=s , ʧʦʣʫʯʠʤ: 

( )
( )00..0

..0 1

JixiL

iitcQ

nɻʉ

nɻʉTʝʜ

-+

---+
=

ssh
a , (1.4) 

ʇʨʠʥʠʤʘʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʪʣʘ ɖ=0,95. 

ʊʝʧʣʦʸʤʢʦʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ç ʀʛʨʠʤ-ʇʫʥʛʘ-ʉʝʨʦʚ-ʅʠʞʥʠʡ ʊʘʛʠʣ è 

ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʊ

ʊV
ʊ

ʩ
ʩ

r
= , 

ʛʜʝ ʩTV ï ʦʙʲʸʤʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʛʘʟʘ, ʢɼʞ/(ʤ
3
ʂ) 

22 NCmHnTV cNcCmHnʩ +³ä= , 

ʛʜʝ  CmHnc , 2Nc - ʩʨʝʜʥʠʝ ʪʝʧʣʦʸʤʢʦʩʪʠ ʛʘʟʦʚ CmHn  ʠ N2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʢʢʘʣ/(ʤ
3
ʂ) 

ʉʨʝʜʥʠʝ ʪʝʧʣʦʸʤʢʦʩʪʠ ʧʨʠ t0=30ęʉ, ʢʢʘʣ/(ʤ
3
ʂ), ʧʦ/3,ʩʪʨ40/: 

 3766.0
4
=CHʩ  

 5484.0
62
=HCc  

 7610.0
83
=HCc  
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 0274.1
104
=HCc  

 2757.1
125
=HCc  

 3093.0
2
=Nc  

ʂʤ

ʢɼʞ

ʂʤ

ʢʢʘʣ

cTV

33
616.13856.03093.0013.02757.1003.0

0274.1003.07610.0005.05484.0019.03766.0957.0

==³+³+

+³+³+³+³=

 

ʊʦʛʜʘ: 

ʂʢʛ

ʢɼʞ
cT

³
== 386.2

677.0

616.1
 

ʕʥʪʘʣʴʧʠʶ ʩʫʭʠʭ ʛʘʟʦʚ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

1.... tʩi ɻʉɻʉ ³= , 

ʛʜʝ ..ɻCc - ʪʝʧʣʦʸʤʢʦʩʪʴ ʩʫʭʠʭ ʛʘʟʦʚ ʧʨʠ t1=450ęC. 

ʈʝʘʢʮʠʠ ʛʦʨʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ç ʀʛʨʠʤ-ʇʫʥʛʘ-ʉʝʨʦʚ-ʅʠʞʥʠʡ ʊʘʛʠʣ è 

ʆʅʉʆʆʉʅ 2224 22 +=+  

ʆʅʉʆʆʅʉ 22262 325.3 +=+  

ʆʅʉʆʆʅʉ 22283 435 +=+         (1.5) 

ʆʅʉʆʆʅʉ 222104 545.6 +=+  

ʆʅʉʆʆʅʉ 222125 658 +=+  

2N - ʥʝ ʛʦʨʶʯ. 

ʊʝʧʣʦʸʤʢʦʩʪʴ ʩʫʭʠʭ ʛʘʟʦʚ ʙʝʟ ʫʯʸʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ: 

22

/
2

/
2

/
.. Nʉʆɻʉ cNʩʉʆʩ ³+³=  

ʛʜʝ   
/
2

/
2,NCO - ʤʘʩʩʦʚʳʝ ʜʦʣʠ ʚ ʩʫʭʦʤ ʛʘʟʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 22 NʠCO ; 

        
22

, Nʉʆ ʩʩ - ʫʜʝʣʴʥʳʝ ʪʝʧʣʦʸʤʢʦʩʪʠ ʛʘʟʦʚ 22 NʠCO  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʂʢʛ

ʢɼʞ

³
. 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʦʚʳʭ ʜʦʣʝʡ 
/
2CO  ʠ 

/
2N  ʦʧʨʝʜʝʣʠʤ ʤʘʩʩʳ ʵʪʠʭ 

ʧʨʦʜʫʢʪʦʚ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʸʤʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. 

ʇʦ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ (1.5) ʠʤʝʝʤ: 

nm

nm

nm

HC

COHC

HCCO
M

Mm
ʢm 2

2 )( = , (1.6) 

ʛʜʝ  ʢ - ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʉʆ2, 

       
nmnm HCHCCO mm ;)(2
- ʤʘʩʩʳ ʛʘʟʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʉʆ2 ʠ CmHn, 

ʧʨʠʭʦʜʷʱʠʝʩʷ ʥʘ 1ʤ
3
 ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʢʛ/ʤ

3
. 

nmHCCO MM ,
2

- ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʘʩʩʳ ʛʘʟʦʚ ʉʆ2 ʠ CmHn  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʢʤʦʣʴ

ʢʛ
MCO 44

2
=  

 

ʄʘʩʩʫ ʛʘʟʘ CmHn ʥʘ 1ʤ
3
 ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

0V

MHC
m nm

nm

HCnm

HC

³
= , (1.7) 

ʛʜʝ  V0 ï ʤʦʣʴʥʳʡ ʦʙʲʸʤ, V0=22.4(ʤ
3
/ʢʤʦʣʴ) 

ʈʝʰʘʷ ʩʦʚʤʝʩʪʥʦ ʫʨʘʚʥʝʥʠʷ (1.6) ʠ (1.7), ʧʦʣʫʯʠʤ: 

0

)(
2

2 V

MHC
ʢm

COnm

HCCO nm

³
= , (1.8) 

ʆʧʨʝʜʝʣʠʤ ʤʘʩʩʳ )(2 nmHCCOm  ʧʨʠ ʛʦʨʝʥʠʠ ʛʘʟʦʚ ʩʦʛʣʘʩʥʦ ʨʝʘʢʮʠʡ (1.5): 

880.1
4.22

44957.0
1)( 42

=
³

³=CHCOm  ʢʛ/ʤ
3
; 

075.0
4.22

44019.0
2)( 622

=
³

³=HCCOm  ʢʛ/ʤ
3
; 

029.0
4.22

44005.0
3)( 832

=
³

³=HCCOm  ʢʛ/ʤ
3
; 

024.0
4.22

44003.0
4)( 1042

=
³

³=HCCOm  ʢʛ/ʤ
3
; 
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029.0
4.22

44003.0
5)( 1252

=
³

³=HCCOm  ʢʛ/ʤ
3
; 

ʊʦʛʜʘ ʦʙʱʘʷ ʤʘʩʩʘ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʛʦʨʝʥʠʷ 1ʤ
3
 ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ç ʀʛʨʠʤ-ʇʫʥʛʘ-ʉʝʨʦʚ-ʅʠʞʥʠʡ ʊʘʛʠʣ è: 

037.2029.0024.0029.0075.0880.1)(22
=++++=ä=

nmHCCOCO mm  ʢʛ/ʤ
3
 

ʄʘʩʩʘ ʘʟʦʪʘ ʧʨʠʭʦʜʷʱʝʛʦʩʷ ʥʘ 1ʤ
3
 ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ: 

0

2 2

2 V

MN
m

N

N

³
= , 

ʛʜʝ   
2NM - ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʘʟʦʪʘ; 

ʢʤʦʣʴ

ʢʛ
M N 28

2
=  

3
016.0

4.22

28013.0
2 ʤ

ʢʛ
mN

³
=  

ʊʦʛʜʘ ʤʘʩʩʦʚʳʝ ʜʦʣʠ ʛʘʟʦʚ ʉʆ2 ʠ N2 ʩʦʩʪʘʚʷʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
/
2CO  ʠ 

/
2N : 

%2.99992.0
016.0037.2

037.2

22

2/
2 ==

+
=

+
=

NCO

CO

mm

m
CO  

%8.0008.0
037.2016.0

016.0

22

2/
2 ==

+
=

+
=

CON

N

mm

m
N  

 

ʋʜʝʣʴʥʳʝ ʪʝʧʣʦʸʤʢʦʩʪʠ ʛʘʟʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

i

vii
M

V
cc 0= , 

ʛʜʝ   ʩi, cvi ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʩʩʦʚʘʷ ʠ ʦʙʲʸʤʥʘʷ ʫʜʝʣʴʥʳʝ ʪʝʧʣʦʸʤʢʦʩʪʠ i-ʛʦ 

ʛʘʟʘ, ʢɼʞ/(ʢʛʂ) ʠ ʢɼʞ/(ʤ
3
ʂ); 

         ʄi ï ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ i-ʛʦ ʛʘʟʘ, ʢʛ/ʢʤʦʣʴ. 

ʇʨʠʥʠʤʘʝʤ ʩvi ʧʨʠ t1=450ęʉ ʧʦ /3,ʩʪʨ40/ 
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ʂʤ

ʢɼʞ

ʂʤ

ʢʢʘʣ
c

COV 33
005.24785.0

2
==  

ʂʤ

ʢɼʞ

ʂʤ

ʢʢʘʣ
ʩ

NV 33
303.1311.0

2
==  

ʊʦʛʜʘ ʫʜʝʣʴʥʳʝ ʪʝʧʣʦʸʤʢʦʩʪʠ 

ʢʛʂ

ʢɼʞ
cCO 021.1

44

4.22
005.2

2
=³=  

ʢʛʂ

ʢɼʞ
cN 042.1

28

4.22
303.1

2
=³=  

ʊʝʧʣʦʸʤʢʦʩʪʴ ʩʫʭʦʛʦ ʛʘʟʘ ʙʝʟ ʫʯʸʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʧʨʠ t1=450ęʉ 

ʢʛʂ

ʢɼʞ
c ɻʉ 021.1042.1008.0021.1992.0/

.. =³+³=  

ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʚʦʟʜʫʭʘ ʩʚʦʟʜ.=1.01ʢɼʞ/(ʢʛʂ), /1, ʩʪʨ513/ 

ɿʥʘʯʝʥʠʷ ʩʚʦʟʜ ʠ 
/
.ʛʩʩ  ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ, ʧʦʵʪʦʤʫ ʪʝʧʣʦʸʤʢʦʩʪʴ 

ʩʫʭʦʛʦ ʛʘʟʘ ʧʨʠʥʠʤʘʝʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʢʘʢ ʩʨʝʜʥʶʶ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ 

ʢʛʂ

ʢɼʞʩʩ
ʩ ʚʦʟʜɻʉ
ɻʉ 016.1

2

01.1021.1

2

/
..

.. =
+

=
+

=  

ʆʪʩʶʜʘ ʵʥʪʘʣʴʧʠʷ ʩʫʭʠʭ ʛʘʟʦʚ: 

ʢʛ

ʢɼʞ
i ɻʉ 2.457450016.1.. =³=  

ʕʥʪʘʣʴʧʠʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

10 tcii nn +=  

ʛʜʝ   i0 ï ʵʥʪʘʣʴʧʠʷ ʧʘʨʘ ʧʨʠ ʜʘʚʣʝʥʠʠ 1 ʢʛ/ʩʤ
2
,  ʢɼʞ/ʢʛ; 

        ʩn ï ʪʝʧʣʦʸʤʢʦʩʪʴ ʚʦʜʷʥʳʭ ʧʘʨʦʚ, ʢɼʞ/(ʢʛʂ). 

ʕʥʪʘʣʴʧʠʷ ʧʘʨʘ ʧʨʠ ʜʘʚʣʝʥʠʠ 1ʢʛ/ʩʤ
2
: 

i0 =2677 ʢɼʞ/ʢʛ   /1, ʩʪʨ550/ 

ʉʨʝʜʥʷʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʚʦʜʷʥʳʭ ʧʘʨʦʚ 

cn = 1.97 ʢɼʞ/(ʢʛʂ)   /2, ʩʪʨ295/ 

ʊʦʛʜʘ ʵʥʪʘʣʴʧʠʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ  
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ʢʛ

ʢɼʞ
in 5.356345097.12677 =³+=  

ʇʨʠ Ɋ = 100% ʠ t0= 30ęʉ ʧʦ ʜʠʘʛʨʘʤʤʝ ʈʘʤʟʠʥʘ /1, ʩʪʨ 424/ ʦʧʨʝʜʝʣʷʝʤ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʭ0=0.027 ʢʛ/ʢʛ ʩ.ʚ. ʵʥʪʘʣʴʧʠʷ ʚʦʟʜʫʭʘ J0=100 ʢɼʞ/ʢʛ.ʩ.ʚ. 

ʄʘʩʩʦʚʳʝ ʜʦʣʠ ʢʦʤʧʦʥʝʥʪʦʚ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

,

;

0

2
/
2

0

/

2

ʊʆ

N

ʊʆ

HC

nmnm

V

M
NN

V

M
HCHC nm

r

r

=

=

 

910.0
751.04.22

16
957.0/

4 =
³

³=CH  

034.0
751.04.22

30
019.0/

62 =
³

³=HC  

013.0
751.04.22

44
005.0/

83 =
³

³=HC  

010.0
751.04.22

58
003.0/

104 =
³

³=HC  

012.0
751.04.22

72
003.0/

125 =
³

³=HC  

021.0
751.04.22

28
013.0/

2 =
³

³=N  

ʊʦʛʜʘ: 

 

165.2012.0
12512

129
010.0

10412

109

013.0
8312

89
034.0

6212

69
910.0

4112

49

=³
+³

³
+³

+³

³
+

+³
+³

³
+³

+³

³
+³

+³

³
=s

 

 

ʆʪʩʶʜʘ, ʠʟ ʫʨʘʚʥʝʥʠʷ (1.4): 

( )
( )

723.9
1005.3563027.02.457002.17

165.25.3563165.212.45730386.295.053870
=

-³+³

³--³-³+³
=a  
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ʆʙʱʘʷ ʫʜʝʣʴʥʘʷ ʤʘʩʩʘ ʩʫʭʠʭ ʛʘʟʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʩʞʠʛʘʥʠʠ 1ʢʛ 

ʪʦʧʣʠʚʘ ʠ ʨʘʟʙʘʚʣʝʥʠʠ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʚʦʟʜʫʭʦʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ t1=450ęʉ 

ʨʘʚʥʘ: 

ʢʛ

ʢʛ
LG ɻʉ 145.164165.2002.17723.911 0.. =-³+=-+= sa  

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʚ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʧʨʠ ʩʞʠʛʘʥʠʠ 1ʢʛ 

ʪʦʧʣʠʚʘ: 

ʢʛ

ʢʛ
LxGʧ 628.6002.17027.0723.9165.200 =³³+=+= as  

ɺʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʛʘʟʦʚ ʧʦʩʣʝ ʩʞʠʛʘʥʠʷ ʠ ʨʘʟʙʘʚʣʝʥʠʷ ʚʦʟʜʫʭʦʤ: 

...
04.0

145.164

628.6

..

1
ʚʩʢʛ

ʢʛ

G

G
x

ɻʉ

n ===  

ʕʥʪʘʣʴʧʠʷ ʛʘʟʦʚ ʧʦʩʣʝ ʩʞʠʛʘʥʠʷ: 

...
471.2069

145.164

100002.17723.930386.295.053870

..

000
1

ʚʩʢʛ

ʢɼʞ

G

JLtcQ
J

ɻʉ

Tʝʜ

=

=
³³+³+³

=
++

=
ah

 

ʆʧʨʝʜʝʣʠʤ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘ ʜʦ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ: 

( ) ( )[ ]
,

h

ʥnʧʘʨʦʙʥʚ ttʩttcrD
Q

-+-+
=  (1.9) 

ʛʜʝ  D ï ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʪʣʘ, ʢʛ/ʩ; 

        r ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʢɼʞ/ʢʛ; 

        tʥ ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ, ęʉ; 

        tʧ- ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʘʯʠ, ęʉ; 

        tʦʙ- ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʨʘʪʢʠ, ęʉ; 

        ʩʧʘʨʘ ï ʪʝʧʣʦʸʤʢʦʩʪʴ ʧʘʨʘ, ʢɼʞ/(ʢʛʂ); 

        ʩʚ ï ʪʝʧʣʦʸʤʢʦʩʪʴ ʚʦʜʳ, ʢɼʞ/(ʢʛʂ). 
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ʊʘʢ ʢʘʢ ʧʘʨ ʠʟ ʢʦʪʣʘ ʫʜʘʣʷʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʩʳʱʝʥʠʷ, ʪʦ tʧ=tʥ. 

ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (1.9) ʧʨʠʤʝʪ ʚʠʜ: 

( )[ ]
h

ʦʙʥʚ ttcrD
Q

-+
= , (1.10) 

r = 1968 ʢɼʞ/ʢʛ ʧʨʠ ʜʘʚʣʝʥʠʠ 1.4 ʄʇʘ /1, ʩʪʨ550/, 

tʧ=tʥ=194ęʉ ʧʨʠ ʜʘʚʣʝʥʠʠ 1.4 ʄʇʘ /1, ʩʪʨ550/, 

tʦʙ=70ęʉ. 

ʇʨʠ ʉ
tt

t ʦʙH
ʩʨ

0132
2

70194

2
=

+
=

+
=  ʧʦ /1, ʩʪʨ537 

ʩʚ = 4.23 ʢɼʞ/(ʢʛʂ) / 

( )[ ]
313.2912

95.0

7019423.4196811.1
=

-+³
=Q  ʢɺʪ 

ʅʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ: 

.054.0
53870

313.2912

ʩ

ʢʛ

Q

Q
G

ʝʜ

T ===  

 

 

ʆʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ: 

- ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ t0=30ęʉ: 

ʩ

ʤG
L

T

T
ʪʦʧʣ

3

08.0
677.0

054.0
===

r
; 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʊ0=273ęʂ: 

ʩ

ʤG
L

TO

T
ʫʥʪʦʧʣ

3

... 07.0
751.0

054.0
===

r
. 

ʈʘʩʭʦʜ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ: 

a0LGL Tʚʟ=  

ʩ

ʢʛ
Lʚʟ 93.8723.9002.17054.0 =³³= . 

ʆʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ: 
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- ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʊ0=273ęʂ 

0
.. r

ʚʟ

ʫʥvʚʚ

L
L = , 

ʛʜʝ   ɟ0 ï ʧʣʦʪʥʦʩʪʴ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ɟ0 = 1.293, ʢʛ/ʤ
3
 

/1, ʩʪʨ 513/ 

ʩ

ʤ
L

ʫʥvʚʚ

3

..
9.6

293.1

93.8
== ; 

- ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ t0=30ęʉ 

ʩ

ʤ

T

tTL
L ʚʟ

vʚʚ

3

0

00

0

59.7
273

30273

293.1

93.8
=

+
³=

+
³=

r
. 

ʂʦʣʠʯʝʩʪʚʦ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ: 

( )[ ]00.. 11 xLGL Tɻʊ ++= a  

( )[ ]
ʩ

ʢʛ
L ɻT 338.9027.01002.17723.91054.0.. =+³³+³= . 

ʆʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ: 

öö
÷

õ
ææ
ç

å
+

+
=

ɺʉɻ

ʩʨ

ɻʉɻVʊ
ʄ

ʭ

ʄʊ

tT
VLL 1

0

0

0....

1
, 

ʛʜʝ   Lʩ.ʛ. ï ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʛʘʟʘ, ʢʛ/ʩ; 

         tʩʨ ï ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ, ęʉ; 

        ʄʩʛ ï ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʩʫʭʦʛʦ ʛʘʟʘ, ʢʛ/ʢʤʦʣʴ; 

         ʄɺ ï ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʚʦʜʳ, ʄɺ=18 ʢʛ/ʢʤʦʣʴ; 

ʊʘʢ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ Ŭ=9.723 ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢ, ʪʦ 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʚʦʟʜʫʭʘ. ʊʦʛʜʘ ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʩʫʭʦʛʦ ʛʘʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʘ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʝ ʚʦʟʜʫʭʘ, ʪʦ ʝʩʪʴ ʄʩʛ = 29 ʢʛ/ʢʤʦʣʴ. 

2

21 tt
tʉʈ

+
= , 

ʛʜʝ   t2 ï ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʥʘ ʚʳʭʦʜʝ, t2 = 297ęʉ. 
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ʉtʉʈ
05.373

2

297450
=

+
=  

ʅʘʡʜʸʤ ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʛʘʟʘ: 

( )10.. += LGL Tɻʉ a  

( )
ʩ

ʢʛ
L ɻʉ 98.81002.17723.9054.0.. =+³= . 

 ʊʦʛʜʘ, ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ ʨʘʚʝʥ: 

ʩ

ʤ
L ɻVʊ

3

.. 624.16
18

04.0

29

1

273

5.373273
4.2298.8 =ö

÷

õ
æ
ç

å
+

+
³= . 

ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʧʝʨʝʜʘʚʘʝʤʦʝ ʪʦʧʦʯʥʳʤʠ ʛʘʟʘʤʠ. 

( )21....
/ ttʩLQ ɻʊɻʊ -³= , 

ʛʜʝ   ʩʪ.ʛ. ï ʪʝʧʣʦʸʤʢʦʩʪʴ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ, ʢɼʞ/(ʢʛʂ). 

( ) ( )
ʢʛʂ

ʢɼʞ
ʭʩʭʩʩ ʚɻʉɻʊ 145.104.023.404.01016.11 11.... =³+-³=+-=  

( ) ʢɺʪQ 275.2912297450145.1624.16/ =-³=  

ɺʳʯʠʩʣʠʤ ʥʝʚʷʟʢʫ: 

{ } { }
%001.0%100

275.2912;313.2912max

275.2912313.2912
%100

;max /

/

=³
-

=³
-

=
QQ

QQ
d  

 

1.4 ʊʨʝʙʫʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ ʢʦʪʣʘ 

ʆʧʨʝʜʝʣʠʤ ʪʨʝʙʫʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ: 

.ʧʦʣ

ʊʨ
tʢ

Q
F

D
= , 

ʛʜʝ   ʢ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ, ɺʪ/(ʤ
2
Ĭʂ); 

ȹtʧʦʣ.- ʧʦʣʝʟʥʘʷ ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ, ęʉ. 

 

ʧʨtʧʦʣ tt D=D De.  
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ʛʜʝ Ůȹt- ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢ ʩʨʝʜʥʝʡ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ȹtʧʨ, 

ʚʳʯʠʩʣʝʥʥʦʡ ʜʣʷ ʧʨʦʪʠʚʦʪʦʢʘ. 

ɿʥʘʯʝʥʠʝ Ůȹt ʟʘʚʠʩʠʪ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ P ʠ R  /1, ʩʪʨ560/ 

12

21

11

12 ;

tt

TT
R

tT

tt
P

-

-
=

-

-
=

 

ʛʜʝ   ʊ1 ʠ ʊ2 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʘʷ ʠ ʤʝʥʴʰʘʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ, 

ęʉ; 

t1 ʠ t2 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʴʰʘʷ ʠ ʙʦʣʴʰʘʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ęʉ.  

ʊ1=450ęʉ 

ʊ2=297ęʉ 

t1=70ęʉ 

t2=115ęʉ 

4.3
70115

297450

;12.0
70450

70115

=
-

-
=

=
-

-
=

R

ʈ

 

ʀʟ ʛʨʘʬʠʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʈ = 0.12 ʠ R = 3.4, Ůȹt=1.0 /1. ʩʪʨ.560/ 

ʆʧʨʝʜʝʣʠʤ ȹtʧʨ. 

4    5    0    Á    C    2    7    3    Á    C    

1    1    5    Á    C    7    0    Á    C    

t    Ö    =    3    3    5    °    Æ    t    á    =    2    0    3    °    Æ    
 

                         ʈʠʩ. 1. 
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65,1
203

335
==

D

D

ʤ

ʙ

t

t
 

ʊʘʢ ʢʘʢ 265,1 <=
D

D

ʤ

ʙ

t

t
 , ʪʦ  

 

ʉ
tt

t ʤʙ
ʧʨ

0269
2

203335

2
=

+
=

D+D
=D  

ȹtʧʦʣ.=1Ĭ269=269ęʉ 

ʆʧʨʝʜʝʣʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʢ ʧʦ /4, ʩʪʨ. 79/ 

1ya=ʢ , 

 

ʛʜʝ   Ɋ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ; 

         Ŭ1 ï ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʢ  

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ, ɺʪ/(ʤ
2
ʂ). 

ʇʦ /4, ʩʪʨ.80/  ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ, tʩʨ = 373.5ęʉ, 

Ɋ=0.85. 

( )ʣʢ aaxa +=1 , 

ʛʜʝ ɝ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʡ ʫʤʝʥʴʰʝʥʠʝ 

ʪʝʧʣʦʚʦʩʧʨʠʷʪʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ ʚʩʣʝʜʩʪʚʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ 

ʦʤʳʚʘʥʠʷ ʝʸ ʧʨʦʜʫʢʪʘʤʠ ʩʛʦʨʘʥʠʷ; 

          Ŭʢ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʢʦʥʚʝʢʮʠʝʡ ʦʪ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ, ɺʪ/(ʤ
2
ʂ); 

          Ŭʣ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʝʨʝʜʘʯʫ ʪʝʧʣʦʪʳ 

ʠʟʣʫʯʝʥʠʝʤ ʚ ʢʦʥʚʝʢʪʠʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʥʘʛʨʝʚʘ, ɺʪ/(ʤ
2
ʂ). 

ʇʦ /4, ʩʪʨ.78/  ʜʣʷ ʩʣʦʞʥʦ ʦʤʳʚʘʝʤʳʭ ʧʫʯʢʦʚ ɝ=0.95 

ʆʧʨʝʜʝʣʠʤ ʂa . 

ʌʅʂ ʩaa = , 

ʛʜʝ   Ŭʥ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʢʦʨʦʩʪʠ ʛʘʟʦʚ ʚ ʛʘʟʦʭʦʜʝ, 

ɺʪ/(ʤ
2
ʂ); 

https://diplom-berezniki.ru/index.php?do=form&id=1
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        ʩʬ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ. 

ʆʧʨʝʜʝʣʠʤ ʩʢʦʨʦʩʪʴ ʛʘʟʦʚ ʚ ʛʘʟʦʭʦʜʝ ʧʦ ʬʦʨʤʫʣʝ: 

F

L
w ɻVʊ ..= , 

ʛʜʝ   F ï ʧʣʦʱʘʜʴ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʛʘʟʦʭʦʜʘ, ʤ
2
 

ɻʘʟʦʭʦʜ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʫʯʢʦʚ (ʩʪʫʧʝʥʝʡ), ʪʨʫʙʢʠ ʚ ʢʦʪʦʨʳʭ ʦʜʠʥʘʢʦʚʳʝ 

ʧʦ ʜʠʘʤʝʪʨʫ ʥʦ ʨʘʟʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʪʨʫʙʦʢ ʚ ʧʫʯʢʝ. 

 ʅʘʨʫʞʥʳʝ ʜʠʘʤʝʪʨʳ ʪʨʫʙʦʢ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʧʫʯʢʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

D1=D2=D=57 ʤʤ, 

 ʊʦʣʱʠʥʳ ʩʪʝʥʦʢ ʪʨʫʙʦʢ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʧʫʯʢʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

ŭ1= ŭ2=ŭ= 3 ʤʤ. 

 ʂʦʣʠʯʝʩʪʚʦ ʪʨʫʙʦʢ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʧʫʯʢʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

z1=96ʰʪ 

z2=80ʰʪ 

( )21
2 zzRF +=p , 

ʛʜʝ   R ï ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ ʪʨʫʙʢʠ, ʤ; 

ʤ
D

R 0255.0
2

003.02057.0

2

2
=

³-
=

-
=

d
 

( ) 22 352.080960255.014.3 ʤF =+³³=  

ʊʦʛʜʘ,  

ʩ

ʤ
w 2.47

352.0

624.16
==  

ʇʨʠ ʩʢʦʨʦʩʪʠ ʛʘʟʦʚ ʚ ʛʘʟʦʭʦʜʝ ʨʘʚʥʦʡ 47.2ʤ/ʩ, ʧʦ ʥʦʤʦʛʨʘʤʤʝ /4 ʩʪʨ. 76/ 

Ŭʥ=31 ɺʪ/(ʤ
2
ʂ).  

ʆʧʨʝʜʝʣʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʩʬ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʦʯʥʳʭ 

ʛʘʟʦʚ. ʇʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ tʩʨ=373.5ęʉ, ʧʦ ʥʦʤʦʛʨʘʤʤʝ /4, 

ʩʪʨ.75/ ʩʬ = 0.85. 

ʊʦʛʜʘ, 

https://diplom-berezniki.ru/index.php?do=form&id=1
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Ŭʢ= 31Ĭ 0.85 = 26.35 ɺʪ/(ʤ
2
ʂ). 

ʆʧʨʝʜʝʣʠʤ ʃa : 

ɻʅʃ ʘʩ/aa = , 

ʛʜʝ   
/
ʅa - ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ, ɺʪ/(ʤ

2
ʂ); 

         ʘ - ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ; 

         ɻʩ - ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. 

/
ʅa ʠ ɻʩ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ. ʇʨʠ ʩʨʝʜʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʧʦʯʥʳʭ ʛʘʟʦʚ tʩʨ=373.5ęʉ, ʧʦ ʥʦʤʦʛʨʘʤʤʝ /4 ʩʪʨ. 78/: 

ʂʤ

ɺʪ
ʅ 2

/ 872.89=a  

95.0=ɻʩ  

ʅʘʡʜʸʤ ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ, ʧʦ /4 ʩʪʨ.64/, ʧʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʩʫʤʤʘʨʥʫʶ ʦʧʪʠʯʝʩʢʫʶ ʪʦʣʱʠʥʫ: 

pskrkkps ʉʇɻ )( += , 

ʛʜʝ   kʛ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʣʘʙʣʝʥʠʷ ʣʫʯʝʡ ʪʨʝʭʘʪʦʤʥʳʤʠ ʛʘʟʘʤʠ, (ʤĿʄʇʘ)
-1
; 

        rʧ ï ʩʫʤʤʘʨʥʘʷ ʦʙʲʸʤʥʘʷ ʜʦʣʷ ʪʨʸʭʘʪʦʤʥʳʭ ʛʘʟʦʚ; 

        kʩ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʣʘʙʣʝʥʠʷ ʣʫʯʝʡ ʩʘʞʠʩʪʳʤʠ ʯʘʩʪʠʮʘʤʠ, (ʤĿʄʇʘ)
-1
; 

        p ï ʜʘʚʣʝʥʠʝ ʚ ʛʘʟʦʭʦʜʝ, ʄʇʘ ; 

        s ï ʪʦʣʱʠʥʘ ʠʟʣʫʯʘʶʱʝʛʦ ʩʣʦʷ, ʤ. 

ö
÷

õ
æ
ç

å
-ö

ö

÷

õ

æ
æ

ç

å
-

+
=

1000
37.011

16.3

168.7
12
t

sp

r
k

ʇ

OH

ɻ , 

ʛʜʝ   ʨʧ  ï ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʪʨʸʭʘʪʦʤʥʳʭ ʛʘʟʦʚ, ʄʇʘ; 

         ʆʅr 2
- ʦʙʲʸʤʥʘʷ ʜʦʣʷ ʚʦʜʷʥʳʭ ʧʘʨʦʚ, ʤ

3
/ʤ

3
. 

ʨʧ=rʧʨ. 

OHROʇ rrr
22

+= , 

ʛʜʝ   
2ROr - ʦʙʲʸʤʥʘʷ ʜʦʣʷ ʪʨʸʭʘʪʦʤʥʳʭ ʛʘʟʦʚ, ʤ

3
/ʤ

3
. 
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ɻ

RO

RO
V

V
r 2

2
= , 

ʛʜʝ   
2ROV - ʦʙʲʸʤ ʪʨʸʭʘʪʦʤʥʳʭ ʛʘʟʦʚ, ʤ

3
/ʤ

3
; 

         ɻV - ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʩʫʤʤʘʨʥʳʡ ʦʙʲʸʤ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ, ʤ
3
/ʤ

3
. 

( )nmRO HmCSHCOCOV ä+++= 2201.0
2

, 

ʛʜʝ   ʉʆ2, ʉʆ, ʅ2S, CmHn- ʩʦʩʪʘʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, %; 

         m ï ʯʠʩʣʦ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ; 

         n ï ʯʠʩʣʦ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ. 

( )
3

3

0.13.053.045.039.127.95100001.0
2 ʤ

ʤ
VRO =³+³+³+³+³+++= . 

( ) ( )0000 10161.01
222

VVVVVV OHNROɻ -++-++= aa , 

ʛʜʝ   
0

2NV - ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʦʙʲʸʤ ʘʟʦʪʘ ʚ ʧʨʦʜʫʢʪʘʭ ʩʛʦʨʘʥʠʷ, ʤ
3
/ʤ

3
; 

        
0V - ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʦʙʲʸʤ ʚʦʟʜʫʭʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ, 

ʤ
3
/ʤ

3
; 

0

2OHV - ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʦʙʲʸʤ ʚʦʜʷʥʳʭ ʧʘʨʦʚ, ʤ
3
/ʤ

3
. 

100
79.0 200

2

N
VVN += . 

ù
ú

ø
é
ê

è
-ö

÷

õ
æ
ç

å
+ä+++= 222

0

4
5.15.05.00476.0 OHC

n
mSHHCOV nm , 

ʛʜʝ   ʅ2 ï ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʨʦʜʘ ʚ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ, %; 

ʆ2 ï ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ,%. 

3

3
0 753.9

03.0
4

12
53.0

4

10
45.0

4

8
39.1

4

6
27.95

4

4
105.105.005.0

0476.0
ʤ

ʤ
V =

ù
ù
ù
ù

ú

ø

é
é
é
é

ê

è

-ö
÷

õ
æ
ç

å
++ö

÷

õ
æ
ç

å
++ö

÷

õ
æ
ç

å
++³

³ö
÷

õ
æ
ç

å
++ö

÷

õ
æ
ç

å
++³+³+³

= . 

3

3
0 718.7

100

3.1
753.979.0

2 ʤ

ʤ
VN =+³= . 
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0
22

0 0161.0
2

01.0
2

VHC
n

HSHV nmOH +ö
÷

õ
æ
ç

å
ä++= . 

.181.2753.9

0161.03.0
2

12
3.0

2

10
5.0

2

8
9.1

2

6
7.95

2

4
0001.0

3

3

0

2

ʤ

ʤ

V OH

=³

³+ö
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õ
æ
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å
++++++=

 

( ) ( )
3

3

344.97753.91723.90161.0181.2753.91723.9718.71
ʤ

ʤ
Vɻ =-++-++= . 

01.0
344.97

1
2

==ROr . 

ɻ

OH

OH
V

V
r 2

2
= , 

ʛʜʝ   OHV
2

- ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʦʙʲʸʤ ʚʦʜʷʥʳʭ ʧʘʨʦʚ, ʤ
3
/ʤ

3
. 

( )00 10161.0
22

VVV OHOH -+= a . 

( )
3

3

551.3753.91723.90161.0181.2
2 ʤ

ʤ
V OH =-+= . 

036.0
344.97

551.3
2

==OHr . 

046.0036.001.0 =+=ʇr  

ɼʘʚʣʝʥʠʝ ʚ ʛʘʟʦʭʦʜʝ ʜʣʷ ʢʦʪʣʦʘʛʨʝʛʘʪʦʚ ʩ ʥʘʜʫʚʦʤ ʧʨʠʥʠʤʘʝʪʩʷ  ʧʦ /4 

ʩʪʨ.75/  ʨ = 0.1 ʄʇʘ. 

ʄʇʘpʇ 005.01.0046.0 =³= . 

ʉʊ

ʊ

F

V
s

6.3
=  

ʛʜʝ   TV - ʦʙʲʸʤ ʪʦʧʦʯʥʦʡ ʢʘʤʝʨʳ, ʤ
3
; 

       ʉʊF - ʧʦʚʝʨʭʥʦʩʪʴ ʞʘʨʦʚʦʡ ʪʨʫʙʳ, ʤ
2
. 

ʇʦ ʯʝʨʪʝʞʫ ʠʩʧʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʜʠʘʤʝʪʨ ʞʘʨʦʚʦʡ ʪʨʫʙʳ: 
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d = 880ʤʤ = 0.88 ʤ; 

ʜʣʠʥʘ ʞʘʨʦʚʦʡ ʪʨʫʙʳ: 

L = 3800 ʤʤ = 3.8 ʤ 

3
22

31.28.3
4

88.014.3

4
ʤL

d
Vʊ =³

³
==

p
. 

25.108.388.014.3 ʤdLFʉʊ =³³==p . 

ʊʦʛʜʘ, 

792.0
5.10

31.26.3
=

³
=s  ʤ 

ʆʧʨʝʜʝʣʠʤ ʢʦʵʬʬʠʮʠʝʥʪ kɻ ʧʦʜʩʪʘʚʠʚ ʚ ʬʦʨʤʫʣʫ ʥʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. 
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³+
= ʄʇʘkɻ  

ʂʦʵʬʬʠʮʠʝʥʪ Ck  ʥʘʡʜʸʤ ʧʦ ʬʦʨʤʫʣʝ: 

( ) za ö
÷

õ
æ
ç

å
-+= 5.0

1000
6.123.0 1tkC , 

ʛʜʝ   z- ʦʪʥʦʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ ʚ ʨʘʙʦʯʝʡ ʤʘʩʩʝ 

 ʪʦʧʣʠʚʘ. 

+³+³+³+³=ä= 3.0
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6.1723.923.0

-
Ö=³ö
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õ
æ
ç

å
-³+= ʄʇʘʤkC  

ʊʦʛʜʘ, 

( ) 309.0792.01.032.2046.0274.34 =³³+³=kps  

ʇʦ ʥʦʤʦʛʨʘʤʤʝ /4 ʩʪʨ.64/ ʧʨʠ kps = 0.309 ʧʨʠʥʠʤʘʝʤ 

ʘ= 1.0 

ʊʦʛʜʘ, 
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ʂʤ

ɺʪ
ʃ 2

378.8595.00.1872.89 =³³=a  

( )
ʂʤ

ɺʪ
21 142.106378.8535.2695.0 =+=a  

ʆʧʨʝʜʝʣʷʝʤ ʠʩʢʦʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʂ: 

ʂʤ

ɺʪ
K

21 22.90142.10685.0 =³==ya  

ʊʦʛʜʘ ʪʨʝʙʫʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ ʙʫʜʝʪ: 

2120
26922.90

2912313
ʤFʊʈ =

³
=  

 

 

 

 

 

 

1.5 ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ 

ʢʦʪʣʘ. 

 

ʆʧʨʝʜʝʣʠʤ ʧʦ ʯʝʨʪʝʞʫ ʧʣʦʱʘʜʴ ʪʝʧʣʦʦʙʤʝʥʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʦʪʣʘ.  

ʊʝʧʣʦʦʙʤʝʥ ʧʨʦʠʩʭʦʜʠʪ ʚ ʞʘʨʦʚʦʡ ʪʨʫʙʝ, ʜʳʤʦʚʦʤ ʙʘʨʘʙʘʥʝ ʠ ʜʚʫʭ ʩʪʫʧʝʥʷʭ 

ʪʨʫʙʥʳʭ ʧʫʯʢʦʚ.  

ʇʣʦʱʘʜʴ ʞʘʨʦʚʦʡ ʪʨʫʙʳ ʦʧʨʝʜʝʣʝʥʘ ʚʳʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ  Fʉʊ= 10.5ʤ
2
. 

 ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ ʢʦʪʣʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 3 

ʩʦʩʪʘʚʣʷʶʱʠʭ: 

S = Fʉʊ + Sɼɹ + Sʊʇ , 

ʛʜʝ   Sɼɹ - ʧʣʦɦʘʜʴ ʪʝʧʣʦʦʙʤʝʥʘ ʜʳʤʦʚʦʛʦ ʙʘʨʘʙʘʥʘ, ʤ
2
; 

Sʊʇ - ʧʣʦʱʘʜʴ ʪʝʧʣʦʦʙʤʝʥʘ ʪʨʫʙʥʳʭ ʧʫʯʢʦʚ, ʤ
2
. 

ʇʣʦʱʘʜʴ ʪʝʧʣʦʦʙʤʝʥʘ ʜʳʤʦʚʦʛʦ ʙʘʨʘʙʘʥʘ. 
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Sɼɹ= Sʆɼɹ + Sʇɼɹ +Sɿɼɹ, 

ʛʜʝ   Sʆɼɹ ï ʧʣʦʱʘʜʴ ʦʙʝʯʘʡʢʠ ʜʳʤʦʚʦʛʦ ʙʘʨʘʙʘʥʘ, ʤ
2
; 

Sʇɼɹ ï ʧʣʦʱʘʜʴ ʧʝʨʝʜʥʝʛʦ ʜʥʠʱʘ ʙʘʨʘʙʘʥʘ, ʤ
2
; 

Sɿɼɹ ï ʧʣʦʱʘʜʴ ʟʘʜʥʝʛʦ ʜʥʠʱʘ ʙʘʨʘʙʘʥʘ, ʤ
2
. 

ʇʣʦʱʘʜʴ ʦʙʝʯʘʡʢʠ ʙʘʨʘʙʘʥʘ: 

,ɼɹɼɹʆɼɹ LDS p=  

ʛʜʝ   Dɼɹ ï ʜʠʘʤʝʪʨ ʜʳʤʦʚʦʛʦ ʙʘʨʘʙʘʥʘ, Dʜʙ=1.558 ʤ; 

Lɼɹ ï ʜʣʠʥʘ ʜʳʤʦʚʦʛʦ ʙʘʨʘʙʘʥʘ, Lʜʙ=0.598 ʤ. 

Sʆɼɹ= 3.14 Ĭ 1.558 Ĭ 0.598 = 3 ʤ
2
. 

ʇʣʦʱʘʜʴ ʧʝʨʝʜʥʝʛʦ ʜʥʠʱʘ ʙʘʨʘʙʘʥʘ: 

ʤ
dD

S
ɼɹ

ʇɼɹ 298.1
4

88.014.3

4

558.114.3

44

2222

=
³

-
³

=-=
pp

 

ʇʣʦʱʘʜʴ ʟʘʜʥʝʛʦ ʜʥʠʱʘ ʙʘʨʘʙʘʥʘ: 

2
22

905.1
4

558.114.3

4
ʤ

D
S

ɼɹ

ɿɼɹ =
³

==
p

. 

 

ʇʣʦʱʘʜʴ ʪʝʧʣʦʦʙʤʝʥʘ ʜʳʤʦʚʦʛʦ ʙʘʨʘʙʘʥʘ  

Sʜʙ = 3 + 1.298 + 1.905 = 6.203ʤ
2
. 

ʇʣʦʱʘʜʴ ʪʝʧʣʦʦʙʤʝʥʘ ʪʨʫʙʥʳʭ ʧʫʯʢʦʚ. 

Sʪʧ= ˊ(D ï ŭ)[(L1Ĭz1)+(L2Ĭz2)], 

ʛʜʝ   L1 ï ʜʣʠʥʘ ʧʝʨʚʦʛʦ ʪʨʫʙʥʦʛʦ ʧʫʯʢʘ, L1 = 4.4ʤ; 

L2 ï ʜʣʠʥʘ ʚʪʦʨʦʛʦ ʪʨʫʙʥʦʛʦ ʧʫʯʢʘ, L2 = 3.662ʤ. 

Sʊʇ = 3.14 Ĭ (0.057 ï 0.003)Ĭ[(4.4Ĭ80)+(3.662Ĭ96)]=119.294ʤ
2
. 

ʊʦʛʜʘ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʧʣʦʦʙʤʝʥʘ ʙʫʜʝʪ ʨʘʚʥʘ: 

S =  10.5 + 6.203 + 119.294 = 135.997ʤ
2
. 

 

 ʋʩʣʦʚʠʝʤ ʧʨʠʤʝʥʠʤʦʩʪʠ ʢʦʪʣʘ ʜʣʷ ʧʨʦʮʝʩʩʘ ʥʘʛʨʝʚʘ ʚʦʜʳ ʷʚʣʷʝʪʩʷ 

ʥʝʨʘʚʝʥʩʪʚʦ: 

S Ó Fʊʈ; 
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135.997 Ó 120ʤ
3
, ʪ. ʝ. ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʢʦʪʣʘ ʇʂɻʄ ï 4 ʜʣʷ ʥʘʛʨʝʚʘ 

ʚʦʜʳ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. ʇʈʆʏʅʆʉʊʅʓɽ ʈɸʉʏɽʊʓ 
ʆʙʱʠʡ ʚʠʜ ʠʩʧʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʇʂɻʄ ï 4 
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ʈʠʩ. 2. 

 

1 ï ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʦʙʝʯʘʡʢʘ; 

2 ï ʧʝʨʝʜʥʷʷ ʩʪʝʥʢʘ; 

3 ï ʟʘʜʥʷʷ ʩʪʝʥʢʘ; 

4 ï ʞʘʨʦʚʘʷ ʪʨʫʙʘ ʛʣʘʜʢʘʷ; 

5 ï ʞʘʨʦʚʘʷ ʪʨʫʙʘ ʚʦʣʥʦʦʙʨʘʟʥʘʷ (ʣʠʥʟʦʚʘʷ); 

6 ï ʩʝʜʣʦʚʳʝ ʦʧʦʨʳ; 

7 ï ʢʦʞʫʭ ʛʘʟʦʪʨʫʙʥʳʡ; 

8 ï ʜʳʤʦʚʦʡ ʙʘʨʘʙʘʥ. 
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2.1 ʈʘʩʯʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ ʠ 

ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʘʥʠʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʝʯʘʡʢʠ 

ʠʩʧʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

S
  
  

1    

4    3    0    0    

2
  
  

2
  
  

5
  
  

0
  
  P    

 

ʈʠʩ. 3. 

1 ï ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʦʙʝʯʘʡʢʘ ʠʩʧʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

 ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʝʯʘʡʢʠ, D = 2250 ʤʤ. 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʘʧʧʘʨʘʪʝ, t = 115ę ʉ. 

 ʈʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʚ ʘʧʧʘʨʘʪʝ, P = 0.6 ʄʇʘ. 

ʄʘʪʝʨʠʘʣ ʢʦʨʧʫʩʘ ï 20ʂ. 

ɼʣʠʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʝʯʘʡʢʠ, L = 4300ʤʤ. 

ʈʘʙʦʯʘʷ ʩʨʝʜʘ ï ʚʦʜʘ. 

 

ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʘʧʧʘʨʘʪʘ ʠ ʫʩʣʦʚʠʷ ʝʛʦ ʨʘʙʦʪʳ, ʚʳʙʦʨ 

ʤʘʪʝʨʠʘʣʘ. 
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ɸʧʧʘʨʘʪ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʣʠʩʪʦʚʦʡ ʩʪʘʣʠ ʚʘʣʴʮʦʚʢʦʡ, ʩʚʘʨʥʦʡ. ʉʪʝʥʢʘ 

ʠʟʥʫʪʨʠ ʧʦʜʦʛʨʝʚʘʝʪʩʷ ʛʦʨʷʯʝʡ ʚʦʜʦʡ. ʄʘʪʝʨʠʘʣ ʘʧʧʘʨʘʪʘ ʧʦʜʚʝʨʞʝʥ ʢʦʨʨʦʟʠʠ. 

ɺʩʝ ʵʣʝʤʝʥʪʳ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʇʂɻʄ ï 4 ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ 

ʤʘʪʝʨʠʘʣʘ ï 20ʂ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʈʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

 

ʈʘʩʯʝʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʩʪʝʥʢʠ ʧʨʠʥʠʤʘʝʤ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʘʙʦʯʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʫʚʝʣʠʯʝʥʥʫʶ ʥʘ 20ęʉ (ʟʘʢʨʳʪʳʡ ʦʙʦʛʨʝʚ) 

t = 135ęʉ. 

ʈʘʩʯʝʪʥʦʝ ʜʘʚʣʝʥʠʝ.  

 

ɿʘ ʨʘʩʯʝʪʥʦʝ ʜʘʚʣʝʥʠʝ ʧʨʠʥʠʤʘʝʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ (ʪ.ʢ. 

ʈʛ<5%ʈʨʘʙ) 

ʈ=0,6ʄʇʘ. 

ɼʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ. 

 

ʘ) ɼʣʷ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʡ ʚʳʙʦʨ [ů] ʧʨʦʠʟʚʦʜʠʤ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

 [ů]135=139,9 ʄʇʘ 

ʙ) ɼʣʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ [ů]ʀ 

 [] ʄʇʘʊ
ʀ 200

1.1

220

1.1

20

===
s

s , ʛʜʝ- ůʪ
20

- ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ 

ʧʨʠ 20ęʉ 

1.1 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʛʠʜʨʦʠʩʧʳʪʘʥʠʷʭ 

ʇʨʦʙʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʘʥʠʡ. 

 

 
[] ý

ü
û

í
ì
ë

+¢
]

= 3.0;
[

25.1max 20 ʈ
t

ʈʈʀ
s

s
ʛʜʝ- [ů]20; [ů]t ï ʜʦʧʫʩʢʘʝʤʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠ 20ęʉ ʠ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

https://diplom-berezniki.ru/index.php?do=form&id=1
https://diplom-berezniki.ru/


 ʟʘʢʘʟʘʪʴ ʢʦʤʧʝʪʝʥʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʳ ʥʘ https://diplom-berezniki.ru  
40 

 

[ů]20=147ʄʇʘ 

[ů]t=139.9ʄʇʘ 

 
ý
ü
û

í
ì
ë

=+=
³³

= 9.03.06.0;788.0
9.139

1476.025.1
maxʀʈ  

ʈʀ=0.9ʄʇʘ 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʯʥʦʩʪʠ ʩʚʘʨʥʦʛʦ ʰʚʘ. 

 

ʉʚʘʨʥʳʝ ʧʨʦʜʦʣʴʥʳʝ ʰʚʳ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʩʚʘʨʢʝ ʣʠʩʪʦʚ ʚ ʩʪʳʢ ʚ ʨʫʯʥʫʶ ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ. 

ű=0.9 

ʇʨʠʙʘʚʢʘ ʢ ʨʘʩʯʝʪʥʳʤ ʪʦʣʱʠʥʘʤ. 

 

ʉ=ʉ1+ʉ2+ʉ3 

ʛʜʝ ï ʉ1=ʉʂ+ʉʕ=VʂŰ+ʉʕ 

Vʂ=0.1ʤʤ/ʛʦʜ ï ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ 

Ű =10 ʣʝʪ ï ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʉʕ=0 ï ʵʨʦʟʠʷ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʝʪ ʫʩʣʦʚʠʡ. 

ʉ2=1ʤʤ ï ʢʦʤʧʝʥʩʘʮʠʷ ʤʠʥʫʩʦʚʦʛʦ ʜʦʧʫʩʢʘ. 

ʉ3=1ʤʤ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʠʙʘʚʢʘ. 

ʉ ʣʠʩʪʘʤʠ ʩʪʘʣʠ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʚʘʣʴʮʦʚʢʘ. 

ʉ=0.1Ĭ10+0+1+1=3ʤʤ. 

 ʈʘʩʯʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʝʯʘʡʢʠ. 

ʈʘʩʯʝʪʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʝʯʘʡʢʠ SP. 

 

ʘ) ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ 
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ʙ) ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʘʥʠʡ 
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ʚ) ʨʘʩʯʝʪʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʩ ʫʯʝʪʦʤ ʦʙʦʠʭ ʫʩʣʦʚʠʡ 

 { } { } 64.564.5;37.5max;max === ʀ
PPP SSS ʤʤ 

ʀʩʧʦʣʥʠʪʝʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ. 

 

S=SP+C=5.64+3=8.64ʤʤ. 

ʀʩʧʦʣʥʠʪʝʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʦʪʣʘ S=14ʤʤ, ʢʦʪʦʨʘʷ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ  ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʦʝʢʪʥʳʤ ʨʘʩʯʝʪʘʤ. 

ɼʦʧʫʩʢʘʝʤʦʝ ʠʟʙʳʪʦʯʥʦʝ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ, [ʈ]. 

 

ʘ) ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ 
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ʙ) ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʘʥʠʷ,[ʈ]ʀ. 
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ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ. 

 

ʘ) ʨʘʙʦʯʠʝ ʫʩʣʦʚʠʷ 

 ʈÒ[ʈ] 

 0.6Ò1.23 ʄʇʘ 

ʙ) ʫʩʣʦʚʠʷ ʠʩʧʳʪʘʥʠʷ 

 ʈʀÒ[ʈ]ʀ 

 0.9Ò1.75 ʄʇʘ 

ʋʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ ʚʳʧʦʣʥʷʶʪʩʷ. 

ʉʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʠʤʦʩʪʠ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʭ ʬʦʨʤʫʣ 
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ʇʨʠʚʝʜʝʥʥʳʝ ʬʦʨʤʫʣʳ ʩʧʨʘʚʝʜʣʠʚʳ. 

2.1.1 ʈʘʩʯʝʪ ʙʦʢʦʚʳʭ ʩʪʝʥʦʢ. 

2   
 

2   
 

5   
 

0   
 

1    
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2    2    5    0    

2     

 

                                       ʈʠʩ. 4. 

1 ï ʧʝʨʝʜʥʷʷ ʩʪʝʥʢʘ, 

2 ï ʟʘʜʥʷʷ ʩʪʝʥʢʘ. 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

ɼʠʘʤʝʪʨ ʩʪʝʥʢʠ, D =  2250 ʤʤ. 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, t = 115ę ʉ. 

ʈʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʚ ʘʧʧʘʨʘʪʝ, ʈ =  0.6 ʄʇʘ. 

ʄʘʪʝʨʠʘʣ ʢʦʨʧʫʩʘ ï 20ʂ. 

ʈʘʙʦʯʘʷ ʩʨʝʜʘ ï ʚʦʜʘ. 

ʊʘʢ ʢʘʢ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʨʘʙʦʯʠʝ ʫʩʣʦʚʠʷ ʦʜʠʥʘʢʦʚʳ, ʪʦ ʚʝʜʝʤ ʦʜʠʥ 

ʨʘʩʯʝʪ ʜʣʷ ʦʙʝʠʭ ʢʨʳʰʝʢ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʈʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

 

ʈʘʩʯʝʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʩʪʝʥʢʠ ʧʨʠʥʠʤʘʝʤ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʘʙʦʯʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʫʚʝʣʠʯʝʥʥʫʶ ʥʘ 20ęʉ (ʟʘʢʨʳʪʳʡ ʦʙʦʛʨʝʚ) 
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t = 135ęʉ. 

ʈʘʩʯʝʪʥʦʝ ʜʘʚʣʝʥʠʝ.  

ɿʘ ʨʘʩʯʝʪʥʦʝ ʜʘʚʣʝʥʠʝ ʧʨʠʥʠʤʘʝʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ (ʪ.ʢ. 

ʈʛ<5%ʈʨʘʙ) 

ʈ=0,6ʄʇʘ. 

 

ɼʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ. 

ʘ) ɼʣʷ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʡ ʚʳʙʦʨ [ů] ʧʨʦʠʟʚʦʜʠʤ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

 [ů]135=139,9 ʄʇʘ 

ʙ) ɼʣʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ [ů]ʀ 

 [] ʄʇʘʊ
ʀ 200

1.1

220

1.1

20

===
s

s , ʛʜʝ- ůʪ
20

- ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ 

ʧʨʠ 20ęʉ 

1.1 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʛʠʜʨʦʠʩʧʳʪʘʥʠʷʭ 

 

 

 

ʇʨʦʙʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʘʥʠʡ. 
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ʛʜʝ- [ů]20; [ů]t ï ʜʦʧʫʩʢʘʝʤʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠ 20ęʉ ʠ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

[ů]20=147ʄʇʘ 

[ů]t=139.9ʄʇʘ 

 
ý
ü
û

í
ì
ë

=+=
³³
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ʈʀ=0.9ʄʇʘ 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʯʥʦʩʪʠ ʩʚʘʨʥʦʛʦ ʰʚʘ. 
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ʉʚʘʨʥʳʝ ʪʘʚʨʦʚʳʝ ʰʚʳ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʩʚʘʨʢʝ ʣʠʩʪʦʚ ʚ ʩʪʳʢ ʚ ʨʫʯʥʫʶ ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ. 

ű=0.9 

ʇʨʠʙʘʚʢʘ ʢ ʨʘʩʯʝʪʥʳʤ ʪʦʣʱʠʥʘʤ. 

 

ʉ=ʉ1+ʉ2+ʉ3 

ʛʜʝ ï ʉ1=ʉʂ+ʉʕ=VʂŰ+ʉʕ 

Vʂ=0.1ʤʤ/ʛʦʜ ï ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ 

Ű =10 ʣʝʪ ï ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʉʕ=0 ï ʵʨʦʟʠʷ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʝʪ ʫʩʣʦʚʠʡ. 

ʉ2=1ʤʤ ï ʢʦʤʧʝʥʩʘʮʠʷ ʤʠʥʫʩʦʚʦʛʦ ʜʦʧʫʩʢʘ. 

ʉ3=1ʤʤ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʠʙʘʚʢʘ. 

ʉ=0.1Ĭ10+0+1+1=3ʤʤ. 

 ʈʘʩʯʝʪ ʧʣʦʩʢʦʡ ʢʨʳʰʢʠ. 

 ʈʘʩʯʝʪʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ. 
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ʛʜʝ   ʂ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʠʧ ʟʘʢʨʝʧʣʝʥʠʷ ʢʨʳʰʢʠ, ʧʨʠʥʠʤʘʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣ. 1.11 ʧʦ /7, ʩʪʨ21/ 

ɺʳʙʠʨʘʝʤ ʪʠʧ ʜʥʠʱʘ ˉ1, ʂ = 0.53 
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2009.0
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9.1399.0

6.0
225053.0maxʇs  

ʈʘʩʯʝʪʥʘʷ ʪʦʣʱʠʥʘ ʜʥʠʱʘ sʇ = 8.2 ʤʤ. 

ʀʩʧʦʣʥʠʪʝʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ: 

S = sʇ + c =8.2 + 3 =11.2 ʤʤ 

ʀʩʧʦʣʥʠʪʝʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʦʪʣʘ S=14ʤʤ, ʢʦʪʦʨʘʷ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ  ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʦʝʢʪʥʳʤ ʨʘʩʯʝʪʘʤ. 

ɼʦʧʫʩʢʘʝʤʦʝ ʠʟʙʳʪʦʯʥʦʝ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ, [ʈ]. 

 

ʘ) ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ: 
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ʙ) ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʘʥʠʷ: 
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ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ. 

 

ʘ) ʨʘʙʦʯʠʝ ʫʩʣʦʚʠʷ 

 ʈÒ[ʈ] 

 0.6Ò0.11 ʄʇʘ 

ʙ) ʫʩʣʦʚʠʷ ʠʩʧʳʪʘʥʠʷ 

 ʈʀÒ[ʈ]ʀ 

 0.9Ò0.15 ʄʇʘ 

ʋʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ ʚʳʧʦʣʥʷʶʪʩʷ. 

ʉʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʠʤʦʩʪʠ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʭ ʬʦʨʤʫʣ 
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ʇʨʠʚʝʜʝʥʥʳʝ ʬʦʨʤʫʣʳ ʩʧʨʘʚʝʜʣʠʚʳ. 

2.2 ʈʘʩʯʝʪ ʞʘʨʦʚʦʡ ʪʨʫʙʳ ʥʘ ʧʨʦʯʥʦʩʪʴ ʚ ʨʘʙʦʯʠʭ 

ʫʩʣʦʚʠʷʭ ʠ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʘʥʠʡ. 
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1    
2    

8
  
  

8
  
  

0
  
  

3    7    9    6    
S

  
  

 

ʈʠʩ. 5. 

1 ï ʞʘʨʦʚʘʷ ʪʨʫʙʘ; 

2 ï ʜʳʤʦʚʦʡ ʙʘʨʘʙʘʥ. 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʝʯʘʡʢʠ, D =  880 ʤʤ. 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʘʧʧʘʨʘʪʝ, t = 450ę ʉ. 

ʈʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʚ ʘʧʧʘʨʘʪʝ, ʈ =  0.6 ʄʇʘ. 

ʆʩʪʘʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʞʘʨʦʚʦʡ ʪʨʫʙʝ, ʈʦʩʪ= 0.1 ʄʇʘ. 

ʄʘʪʝʨʠʘʣ ʢʦʨʧʫʩʘ ï 20ʂ. 

ɼʣʠʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʝʯʘʡʢʠ, L = 3796ʤʤ. 

ʈʘʙʦʯʘʷ ʩʨʝʜʘ ï ʛʘʟ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʘʧʧʘʨʘʪʘ ʠ ʫʩʣʦʚʠʷ ʝʛʦ ʨʘʙʦʪʳ. 

 

ɸʧʧʘʨʘʪ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʣʠʩʪʦʚʦʡ ʩʪʘʣʠ ʚʘʣʴʮʦʚʢʦʡ, ʩʚʘʨʥʦʡ. ʄʘʪʝʨʠʘʣ 

ʘʧʧʘʨʘʪʘ ʧʦʜʚʝʨʞʝʥ ʢʦʨʨʦʟʠʠ. ʉʪʝʥʢʘ ʞʘʨʦʚʦʡ ʪʨʫʙʳ ʠʟ ʥʫʪʨʠʠ ʦʙʦʛʨʝʚʘʝʪʩʷ 
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ʦʪʢʨʳʪʳʤ ʧʣʘʤʝʥʝʤ. ʉʨʝʜʘ ʚʥʫʪʨʠ ʞʘʨʦʚʦʡ ʪʨʫʙʳ ʛʘʟʦʚʘʷ, ʪʦʢʩʠʯʥʘʷ ʠ 

ʧʦʞʘʨʦʚʟʨʳʚʦʦʧʘʩʥʘʷ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʈʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

 

ʈʘʩʯʝʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʩʪʝʥʢʠ ʧʨʠʥʠʤʘʝʤ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʘʙʦʯʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʫʚʝʣʠʯʝʥʥʫʶ ʥʘ 50ęʉ (ʧʨʷʤʦʡ ʦʙʦʛʨʝʚ) 

t = 500ęʉ. 

ʈʘʩʯʝʪʥʦʝ ʜʘʚʣʝʥʠʝ.  

 

  ʊʘʢ ʢʘʢ ʞʘʨʦʚʘʷ ʪʨʫʙʘ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʝʯʘʡʢʠ 

ʨʘʙʦʪʘʶʱʝʡ ʧʦʜ ʠʟʙʳʪʦʯʥʳʤ ʚʥʫʪʨʝʥʥʠʤ ʜʘʚʣʝʥʠʝʤ ʪʦ, ʨʘʩʯʝʪʥʦʝ ʜʘʚʣʝʥʠʝ 

ʧʨʠʥʠʤʘʝʤ  

ʈ= ʈ0-ʈʦʩʪ,  

 ʛʜʝ  ʈ0 ï ʜʘʚʣʝʥʠʝ ʚ ʦʙʝʯʘʡʢʝ,  

ʈʦʩʪ ï ʦʩʪʘʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʞʘʨʦʚʦʡ ʪʨʫʙʝ, 

 ʈ=0.6-0.1=0.5 ʄʇʘ. 

ɼʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ. 

 

ʘ) ɼʣʷ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʡ ʚʳʙʦʨ [ů] ʧʨʦʠʟʚʦʜʠʤ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

 [ů]500=34 ʄʇʘ 

ʙ) ɼʣʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ [ů]ʀ 

 [] ʄʇʘʊ
ʀ 200

1.1

220

1.1

20

===
s

s , ʛʜʝ- ůʪ
20

- ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ 

ʧʨʠ 20ęʉ 

1.1ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʛʠʜʨʦʠʩʧʳʪʘʥʠʷʭ 

ʇʨʦʙʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʘʥʠʡ. 
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[] ý

ü
û

í
ì
ë

¢
]

= 2.0;
[

5.1max 20

t
ʈʈʀ
s

s
 

ʛʜʝ   [ů]20; [ů]t ï ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠ 20ęʉ ʠ ʨʘʩʯʝʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. 

[ů]20=147ʄʇʘ 

[ů]t= 34 ʄʇʘ 

 
ý
ü
û

í
ì
ë

=
³³

= 2.0;24.3
34

1475.05.1
maxʀʈ  

ʈʀ=3.24 ʄʇʘ 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʯʥʦʩʪʠ ʩʚʘʨʥʦʛʦ ʰʚʘ. 

 

ʉʚʘʨʥʳʝ ʧʨʦʜʦʣʴʥʳʝ ʰʚʳ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʩʚʘʨʢʝ ʣʠʩʪʦʚ ʚ ʩʪʳʢ ʚ 

ʨʫʯʥʫʶ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ. 

ű=0.9 

ʇʨʠʙʘʚʢʘ ʢ ʨʘʩʯʝʪʥʳʤ ʪʦʣʱʠʥʘʤ. 

 

ʉ=ʉ1+ʉ2+ʉ3 

ʛʜʝ ï ʉ1=ʉʂ+ʉʕ=VʂŰ+ʉʕ 

Vʂ=0.1ʤʤ/ʛʦʜ ï ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ 

Ű =10 ʣʝʪ ï ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʉʕ=0 ï ʵʨʦʟʠʷ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʝʪ ʫʩʣʦʚʠʡ. 

ʉ2=1ʤʤ ï ʢʦʤʧʝʥʩʘʮʠʷ ʤʠʥʫʩʦʚʦʛʦ ʜʦʧʫʩʢʘ. 

ʉ3=1ʤʤ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʠʙʘʚʢʘ. 

ʉ ʣʠʩʪʘʤʠ ʩʪʘʣʠ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʚʘʣʴʮʦʚʢʘ. 

ʉ=0.1Ĭ10+0+1+1=3ʤʤ. 

 

ʈʘʩʯʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʝʯʘʡʢʠ ʞʘʨʦʚʦʡ ʪʨʫʙʳ. 

ʈʘʩʯʝʪʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʝʯʘʡʢʠ SP. 
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ʘ) ʈʘʩʯʝʪ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ: 

[] ý
ü
û

í
ì
ë

³= -

500

2
2

2

1.1
;10max
s

DP
DKS P

P  

ʛʜʝ K2 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʥʦʤʦʛʨʘʤʤʝ . 

ʂʦʵʬʬʠʮʠʝʥʪ K2 ʟʘʚʠʩʠʪ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ: 
E

Pn
K

ʨy

Ö
Ö=

-61
104.2

 ʠ 

D

L
K =3 . 

ʛʜʝ   ɽ ï ʤʦʜʫʣʴ ʧʨʦʜʦʣʴʥʦʡ ʫʧʨʫʛʦʩʪʠ ʩʪʘʣʠ 20ʂ ʧʨʠ 500ęʉ, ɽ = 1.668Ĭ10
5
 

ʄʇʘ. 

nʫ - ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʣʷ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʡ, nʫ=2,4; 

L ï ʜʣʠʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʝʯʘʡʢʠ, L=3796ʤʤ. 

;03.0
10668.110

5.0

4,2

4,2
561 =

ÖÖ
Ö=

-
K  

 314.4
880

3796
3 ==K . 

ʉʦʛʣʘʩʥʦ ʯʝʨʪ.5  ʧʦ ɻʆʉʊ 14249 ï 89 K2= 0.23 

{ }

ʤʤ

SP

118.7

118.7;024.2max
342

8805.01.1
;1088023.0max 2

=

==
ý
ü
û

í
ì
ë

³

³³
³³= -

 

ʙ) ʈʘʩʯʝʪ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʘʥʠʷ: 

[]
992.7

24.39.02002

88024.3

2
=

-ÖÖ

Ö
=

-ÖÖ

Ö
=

ʠʠ

ʠʠ
ʨ

P

DP
S

js
ʤʤ 

ʚ) ʨʘʩʯʝʪʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʩ ʫʯʝʪʦʤ ʦʙʦʠʭ ʫʩʣʦʚʠʡ 

992.7}992.7;118.7max{};max{ === ʠ
ʨʨʨ SSS ʤʤ 

ʀʩʧʦʣʥʠʪʝʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ. 
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S=SP+C=7.992+3=10.992ʤʤ. 

ʀʩʧʦʣʥʠʪʝʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʞʘʨʦʚʦʡ ʪʨʫʙʳ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʦʪʣʘ 

S=14ʤʤ, ʢʦʪʦʨʘʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ  ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʦʝʢʪʥʳʤ ʨʘʩʯʝʪʘʤ. 

ɼʦʧʫʩʢʘʝʤʦʝ ʜʘʚʣʝʥʠʝ, [ʈ]. 

 

ʘ) ɼʦʧʫʩʢʘʝʤʦʝ ʥʘʨʫʞʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ: 

[]
[]

[]
[]

2

1 öö
÷

õ
ææ
ç

å
+

=

E

n

n

p

p

p
p

 

ʛʜʝ [p]n ï ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʨʫʞʥʦʝ ʜʘʚʣʝʥʠʝ ʠʟ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ, 

[p]E ï ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʨʫʞʥʦʝ ʜʘʚʣʝʥʠʝ ʠʟ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ 

ʧʨʝʜʝʣʘʭ ʫʧʨʫʛʦʩʪʠ. 

ɼʦʧʫʩʢʘʝʤʦʝ ʜʘʚʣʝʥʠʝ ʠʟ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ: 

[]
[]( )
( )

( )
( )

ʄʇʘ
cSD

cS
p ʧ 84.0

314880

3143422 500 =
-+

-³³
=

-+

-
=
s

 

ɼʦʧʫʩʢʘʝʤʦʝ ʜʘʚʣʝʥʠʝ ʠʟ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʫʧʨʫʛʦʩʪʠ: 

[]
( ) 5,2

1

6 100108,20
ö
÷

õ
æ
ç

å -³
³

³
=

-

D

cS

L

D

Bn

E
p

y

E  

ʛʜʝ ɺ1 ï ʙʝʟʨʘʟʤʝʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

( )

( )
=
ý
ü
û

í
ì
ë

-³
³³=

=
ý
ü
û

í
ì
ë

-Ö
³³=

314100

880

3796

880
45.9;0.1min
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45,9;0,1min1

cS

D

L

D
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{ } 0.1959.1;0.1min ==  

[]
( )

ʄʇʘp E 544,58
880

314100

3796
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10668,1108,20
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ʊʦʛʜʘ ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʨʫʞʥʦʝ ʜʘʚʣʝʥʠʝ ʙʫʜʝʪ ʨʘʚʥʦ: 

[] ʄʇʘp 84.0

544.58

84.0
1

84.0
2
=

ö
÷

õ
æ
ç

å
+

=
  

ʙ) ɼʦʧʫʩʢʘʝʤʦʝ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʘʥʠʷ: 

[]
[]

ʄʇʘ
CSD

CS
ʈ ʠ
ʠ 4.4

)314(880

)314(9.02002

)(

)(2
=

-+

-³³³
=

-+

-
=

js
 

ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ. 

 

ʘ) ʨʘʙʦʯʠʝ ʫʩʣʦʚʠʷ 

 ʈÒ[ʈ] 

 0.5 < 0.84 ʄʇʘ 

ʙ) ʫʩʣʦʚʠʷ ʠʩʧʳʪʘʥʠʷ 

 ʈʀÒ[ʈ]ʀ 

 3.24 < 4.4 ʄʇʘ 

ʋʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ ʚʳʧʦʣʥʷʶʪʩʷ. 

ʉʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʠʤʦʩʪʠ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʭ ʬʦʨʤʫʣ 

 

 ;1.0¢
-

D

CS
 

 1.00125.0
880

314
¢=

-
 

ʇʨʠʚʝʜʝʥʥʳʝ ʬʦʨʤʫʣʳ ʩʧʨʘʚʝʜʣʠʚʳ. 
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2.3 ʈʘʩʯʝʪ ʫʜʣʠʥʝʥʠʷ ʛʣʘʜʢʦʡ ʞʘʨʦʚʦʡ ʪʨʫʙʳ. 

 

8
  

  
8

  
  

0
  

  

1    8    9    8    

S
  

  

l    

1    

 

ʈʠʩ. 6. 

1 ï ʛʣʘʜʢʘʷ ʞʘʨʦʚʘʷ ʪʨʫʙʘ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

 

ɼʣʠʥʘ ʛʣʘʜʢʦʡ ʞʘʨʦʚʦʡ ʪʨʫʙʳ, L ï 1898ʤʤ. 

ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, tʥ ï 20ęʉ. 

ʂʦʥʝʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, tʢ ï 450ęʉ. 

ʄʘʪʝʨʠʘʣ ï 20ʂ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʨʠ 500ęʉ ï 13.6Ĭ10
-6
 1/ęʉ. 

ʈʘʩʯʝʪ. 

ʈʘʩʯʝʪ ʚʝʜʝʤ ʧʦ ʬʦʨʤʫʣʝ tll D³³=D a , ʛʜʝ  a- ʢʦʵʬʬʠʮʠʝʥʪ 

ʣʠʥʝʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ, l ï ʜʣʠʥʘ ʛʣʘʜʢʦʡ ʞʘʨʦʚʦʡ ʪʨʫʙʳ, ȹt ï ʧʝʨʝʧʘʜ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʞʘʨʦʚʦʡ ʪʨʫʙʝ (450-20=430ęʉ)   
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1.114301898106.13 6 =³³³=D -l ʤʤ. 

ʋʜʣʠʥʝʥʠʝ ʞʘʨʦʚʦʡ ʪʨʫʙʳ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʣʠʥʟ. 

 

 2.4 ʈʘʩʯʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʝʜʣʦʚʳʭ ʦʧʦʨ. 

1. ʆʙʱʠʡ ʚʠʜ ʘʧʧʘʨʘʪʘ. 

À    Ý    æ    ç    ã    ä    ã    å    â    ð    Þ    

1    2    0    

L    

S
  

  
2

  
  

S    1    S    1    

l    

S
    

2
  

  
0

  
  

0
  

  

D    × 
  
 

L    1    

S
  

  
1

  
  

B    2    

 

ʈʠʩ. 7. 

2. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

2.1. ɺʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ, ʈ = 0,6 ʄʇʘ. 

2.2. ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ ʘʧʧʘʨʘʪʘ, S = 14 ʤʤ. 

2.3. ʇʨʠʙʘʚʢʘ ʥʘ ʢʦʨʨʦʟʠʶ, ʩ = 1 ʤʤ. 

2.4. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʠʙʘʚʢʘ, ʩ1 = 1 ʤʤ. 
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2.5. ʇʨʦʙʥʦʝ ʜʘʚʣʝʥʠʝ, ʈʀ = 0,9 ʄʇʘ. 

2.6. ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʘʧʧʘʨʘʪʘ, Dɺ = 2,25 ʤ. 

2.7. ʄʘʪʝʨʠʘʣ ʘʧʧʘʨʘʪʘ ï  20ʂ. 

2.8. ʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʘʥʠʷ ʧʨʠ t = 20
0
ʉ, 

20
ʊs = 220 ʄʇʘ. 

2.9 ʊʦʣʱʠʥʘ ʦʧʦʨʥʦʛʦ ʨʝʙʨʘ, S1 = 0.014 ʤ. 

2.10 ʊʦʣʱʠʥʘ ʦʧʦʨʥʦʡ ʧʣʠʪʳ, S2 =0.2 ʤ. 

3. ʇʦʜʙʦʨ ʦʧʦʨʥʳʭ ʣʘʧ: ʩʝʜʣʦʚʳʝ ʦʧʦʨʳ 2 ʰʪ. ʪʠʧ 2 . 
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l    

S
  

  
p
  

  

S    1    S    1    h
  

  
1

  
  

h
  

  
2

  
  

S    p    ×
 
 
 
 

a    

 

ʈʠʩ. 8. 

3.1. ʅʘʛʨʫʟʢʘ ʥʘ ʦʜʥʫ ʦʧʦʨʫ. 

3.1.1. ʄʘʩʩʘ ʘʧʧʘʨʘʪʘ, m = 10 ʪ. 

3.1.2. ʄʘʩʩʘ ʚʦʜʳ ʧʨʠ ʛʠʜʨʦʠʩʧʳʪʘʥʠʠ, mʚ = 16,2 ʪ. 

3.1.3. ʆʙʱʠʡ ʚʝʩ ʧʨʠ ʛʠʜʨʦʠʩʧʳʪʘʥʠʠ, G. 
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qʚmmG Ö+= )(
 

ʛʜʝ   q ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, q = = 9,81ʤ/ʩ
2
. 

ʄʅʢʅG 257,025781,9)2,1610( ==Ö+=  

3.1.4. ʅʘʛʨʫʟʢʘ ʥʘ ʦʜʥʫ ʦʧʦʨʫ, Q. 

ʄʅ
G

Q
2

=
 

ʄʅʢʅQ 1285,05,128
2

257
===

 

3.2. ʀʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʚ ʩʝʨʝʜʠʥʝ ʩʝʯʝʥʠʷ, ʄ1. 

ʄʅʤaLfQM )1(1 -Ö=
     

ʛʜʝ   f1 = 0,28 ï ï ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʨʠʩ. 14.13 /5, ʩʪʨ295/ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʘ 
D

ʅ
 ʠ 

D

L
: 

ʛʜʝ   ʅ ï ʚʳʩʦʪʘ ʜʥʠʱʘ, ʢʨʳʰʢʠ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʅ = 0 ʤ. 

 0
25.2

0
==

D

H
; 

911,1
25,2

3,4
==

D

L

 

D2.0ºa  - ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʘʧʧʘʨʘʪʘ ʙʝʟ ʢʦʣʝʮ ʞʝʩʪʢʦʩʪʠ. 

ʄʅʤM 097,0)45,03,428,0(1285,01 =-Ö=
 

3.3. ʀʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʚ ʩʝʯʝʥʠʠ ʧʦʜ ʦʧʦʨʦʡ ʧʨʠ ʯʠʩʣʝ ʦʧʦʨ z = 2, ʄ2. 

ʄʇʘf
a

D
f

L

a

f

Q
M a

ö
÷

õ
æ
ç

å
-+-= 23

2

2 5.01  

f2 = 1 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ʨʠʩ. 14.14 /5, ʩʪʨ 296/ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʘ 
D

ʅ
 ʠ 

D

L
: 
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f3 = 0,112 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ʨʠʩ. 14.15 /5, ʩʪʨ 296/ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʘ 

D

ʅ
 ʠ 

D

L
: 

 

ʄʅʤM 068,0)1
45,0

25,2
112,05,0

3,4

45,0
1(

1

45,01285,0
2 =-³³+-

³
=

 

3.4. ʇʝʨʝʨʝʟʳʚʘʶʱʘʷ ʩʠʣʘ ʜʣʷ ʘʧʧʘʨʘʪʘ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʜʚʫʭ ʦʧʦʨʘʭ, 

Qʧ. 

ʄʅQfʧQ Ö= 4  

ʛʜʝ   f4 = 0,9 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ʨʠʩ. 14.16.,ʟʘʚʠʩʠʪ ʦʪ .0;1.0 ==
L

H

L

a
 

ʄʅʧQ 116,01285,09,0 =³=
 

4. ʈʘʩʯʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʦʪ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʠʟʛʠʙʘ ʦʪ ʨʝʘʢʮʠʠ ʦʧʦʨ ʚ ʜʚʫʭ ʩʝʯʝʥʠʷʭ, ʧʦ ʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ ů1 ʠ ʥʘʜ ʦʧʦʨʦʡ 

ů2. 

ʈʘʩʯʝʪ ʧʨʦʚʦʜʠʤ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ. 

4.1.  ʧʦ ʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ, ů1 

[]sjs ¢
-

+
-

Ö
=

)(2
1275,1

)(41
csD

M

cS

DP

 

4.1.1. ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ, 
P
1s  

ʄʇʘ

ʄʇʘ
p

61,128

9,1429,0161,30
)002,0014,0(

2
25,2

097,0
275,1

)002,0014,0(4

25,26,0

1

=

=Ö<=
-

+
-

³
=s

 

4.1.2. ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʘʥʠʷ, 
ʀ
1s . 

ʄʇʘ

ʄʇʘ
ʠ

3,132

1479,0986,42
)002,0014,0(

2
25,2

097,0
275,1

)002,0014,0(4

25,29,0

1

=

=³<=
-

+
-

³
=s

 

4.2. ʥʘʜ ʦʧʦʨʦʡ, ů2. 
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[]sjs ¢
-Ö

+
-

Ö
=

)(2
6

|
2

|
275,1

)(42
csDʢ

M

cS

DP

 

ʛʜʝ   ʢ6 = 0,11 ï ʧʦ ʨʠʩ. 14.12. /5,ʩʪʨ295/ ʢ6=f(ŭ), ʪʘʢ ʢʘʢ ŭ = 120
0
 ï ʫʛʦʣ ʤʝʞʜʫ 

ʦʧʦʨʘʤʠ. 

4.2.1. ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ, 
P
2s . 

ʄʇʘ

ʄʇʘ
p

61,1289,1429,0

632,46
)002,0014,0(

2
25,211,0

097,0
275,1

)002,0014,0(4

25,26,0

2

=³<

<=
-³

+
-

³
=s

 

4.2.2. ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʳʪʘʥʠʷ, 
ʀ
2s . 

( ) ( )

ʄʇʘʄʇʘ

P

61.1289.1429.0099.41

002.0014.025.211.0

068.0
275.1

002.0014.04

25.26.0
22

=³¢=

=
-³

+
-

³
=s

 

5. ʅʘʧʨʷʞʝʥʠʝ ʩʨʝʟʘ ʧʨʠ 2.0
25.2

45.0
==

D

a
, Ű. 

( )
[]ʄʇʘ

csD

Q
k n st 8.02 8 ¢

-
=  

ʛʜʝ   ʢ8 = 0,9 ï ʢʦɻʬʬʠʮʠʝʥʪ ʧʦ ʨʠʩ. 14.17. /5, ʩʪʨ297/ 

ʄʇʘʄʇʘ 6,1171478,033,77
)002,0014,0(25,2

9,02
116,0

=³<=
-

³=t

 

6. ʂʦʣʴʮʝʚʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʦʧʦʨʥʦʤ ʩʝʯʝʥʠʠ ʦʙʝʯʘʡʢʠ, ů5. 

6.1. ʚ ʥʠʞʥʝʡ ʪʦʯʢʝ ʦʧʦʨʥʦʛʦ ʩʝʯʝʥʠʷ, ů5(1). 

[]ʤʇʘ
elcS

Q
ʢ sjs ¢

Ö-
=

)(10)1(5
 

ʛʜʝ   ʢ10 = 0,85 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ʨʠʩ. 14.17. /5, ʩʪʨ297 

le ï ʵʬʬʝʢʪʠʚʥʘʷ ʜʣʠʥʘ ʦʙʝʯʘʡʢʠ ʚ ʩʝʯʝʥʠʠ ʥʘʜ ʦʧʦʨʦʡ 

ɺ = 0,25 ʤ ï ʧʦ ʪʘʙʣ. 14.6. /5, ʩʪʨ 282/ 

)(1,1 cSDBel -+=
 

ʤel 431,0)002,0014,0(25,21,125,0 =-+=
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ʄʇʘʄʇʘ 3,1321479,0131,21
431,0)002,0014,0(

1285,0
85,0)1(5 =Ö<=

³-
=s

 

6.2. ʂʦʣʴʮʝʚʳʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʛʨʝʙʥʝ ʩʝʜʣʦʚʳʭ ʦʧʦʨ ʧʨʠ 433.3 ¢=
D

L
, 

ů5(2). 

( )
[]sjs <Ö+

Ö

-

-
=

ù
ù
ú

ø

é
é
ê

è

L

D
k

el

cS

cS

Q
11

6
42)2(5

 

 

ʛʜʝ   ʢ11 = 0,011 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʠʥʠʤʘʝʤ ʧʦ ʨʠʩ. 14.20. /5, ʩʪʨ 299/ 

( )

ʄʇʘ

ʄʇʘ

3,1321479,0

029,37
3,4

25,2
011,06

431,04

002,0014,0

2
002,0014,0

1285,0

)2(5

=³<

<=³³+
³

-

-
= ù

ú

ø
é
ê

è
s

 

ʋʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ ʚʳʧʦʣʥʷʶʪʩʷ. 

7. ʈʘʩʯʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʠʣʳ. 

7.1. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʠʣʘ ( ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʦʩʠ ʘʧʧʘʨʘʪʘ), ʈ1. 

ʄʅQkP max181 ³=
 

ʢ18 = 0,21 ï ʧʦ ʨʠʩ. 14.21 ʪʘʢ ʢʘʢ ŭ = 120
0
. /5, ʩʪʨ 299/ 

ʄʅP 027,01285,021,01 =³=
 

7.2. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʠʣʘ ʪʨʝʥʠʷ ( ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʘʧʧʘʨʘʪʘ ), ʈ2. 

MHQP max2 15.0=  

0,15 ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʤʝʞʜʫ ʘʧʧʘʨʘʪʦʤ ʠ ʧʣʠʪʦʡ. 

ʄʅP 019,01285,015,01 =Ö=
 

8. ʇʣʦʱʘʜʴ ʦʧʦʨʥʦʡ ʧʣʠʪʳ, Fʧ. 

8.1. ʈʘʩʯʝʪʥʘʷ, FʧR. 

[ ]
2,max ʤ

ʙʝʪ

Q

ʧR
F

s
=

 

[ ] ʄʇʘʙʝʪ 6=s - ʥʘʧʨʷʞʝʥʠʝ ʩʞʘʪʠʷ ʙʝʪʦʥʘ ʬʫʥʜʘʤʝʥʪʘ ʤʘʨʢʠ ç200è. 

https://diplom-berezniki.ru/index.php?do=form&id=1
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2
021,0

6

1285,0
ʤʧRF ==

 

8.2. ʇʨʠʥʷʪʘʷ ʧʣʦʱʘʜʴ, Fʧ. 

2
,11 ʤBLʧF ³=

 

ʛʜʝ   L1 = 2,0 ʤ ï ʜʣʠʥʘ ʦʧʦʨʥʦʡ ʧʣʠʪʳ, 

ɺ1 = 0,35 ʤ ï ʰʠʨʠʥʘ ʦʧʦʨʥʦʡ ʧʣʠʪʳ. ʇʨʠʥʠʤʘʝʤ ʧʦ ʪʘʙʣ. 14.6. /5, ʩʪʨ 282/ 

2
7,035,00,2 ʤʧF =³=

 

10. ʊʦʣʱʠʥʘ ʦʧʦʨʥʦʡ ʧʣʠʪʳ, Sʧ ʤʤ. 

10.1. ʈʘʩʯʝʪʥʘʷ ʪʦʣʱʠʥʘ, SʧR ʤʤ. 

[ ]ʧ
ʙʝʪʢʚʧRS
s

s

³
³³³=

1,1
1945,2

 ʤʤ 

ʛʜʝ   ʙʝʪs  - ʥʘʧʨʷʞʝʥʠʝ ʩʞʘʪʠʷ ʙʝʪʦʥʘ ʧʨʠ Fʧ > FʧR, ʙʝʪs  ʄʇʘ  

[ ] ʄʇʘ
F

F

n

nR
ʙʝʪʙʝʪ ss = ; ʄʇʘʙʝʪ 18.0

7.0

021.0
6 =³=s  

ʢ19 = 0,5 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ʨʠʩ. 14.23. /5, ʩʪʨ303/ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʘ 
ʘ

ʚ
 

ʚ ï ʰʠʨʠʥʘ ʧʦʧʝʨʝʯʥʳʭ ʨʝʙʝʨ, 

ʘ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʦʧʝʨʝʯʥʳʤʠ ʨʝʙʨʘʤʠ. 

[ ] ʄʇʘn 147=s  - ʥʘʧʨʷʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʣʠʪʳ (20ʂ) ʧʨʠ t = 20
0
 ʉ. 

ʤʤʧRS 7,9
1471,1

5,0168,045,2
18,0

=
³

³³³=

 

10.2. ʀʩʧʦʣʥʠʪʝʣʴʥʘʷ ʪʦʣʱʠʥʘ, Sʧ ʤʤ. 

c
ʧR

SʧS +=
 

ʤʤʧS 7,1127,9 =+=
 

ʇʨʠʥʠʤʘʝʤ  Sʧ = 12 ʤʤ. 

10.3. ʈʘʩʯʝʪʥʘʷ ʪʦʣʱʠʥʘ ʧʨʦʜʦʣʴʥʦʛʦ ʨʝʙʨʘ ʠʟ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ ʥʘ 

ʠʟʛʠʙ ʠ ʨʘʩʪʷʞʝʥʠʝ, SPR ʤʤ. 
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[]
ʤʤ

D

P

PRS
Ö

²
s1,1

142

 

ʤPRS 0031,0
25,21471,1

027,042
=

³³

³
²

 

ʇʨʠʥʠʤʘʝʤ SPR Ó 4 ʤʤ. 

 

 

10.4. ʅʘʛʨʫʟʢʘ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ ʨʝʙʨʘ, q. 

ʦʙʱ
l

Q
q max2,1 Ö
=

 

lʦʙ ɦï ʦʙʱʘʷ ʜʣʠʥʘ ʚʩʝʭ ʨʝʙʝʨ ʦʧʦʨʳ. 

( ) lʚʚlʦʙʱ +++= 12222 , ʤ 

ʤ
SB

ʚ 168.0
2

014.035.0

2

1 =
-

=
-

=  

ʤʦʙʱl 882,285,1)012,0168,02(2168,02 =++³+³=
 

ʄʅq 054,0
882,2

1285,02,1
=

³
=

 

10.5 ʈʘʩʯʝʪʥʘʷ ʪʦʣʱʠʥʘ ʨʝʙʝʨ ʠʟ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ, SPR ʤ. 

[ ]ʢʨ
q

PR
S

s
²

 ʤʤ 

ʛʜʝ   [ ]ʢʨs  - ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟ ʫʩʣʦʚʠʷ 

[ ]
îý

î
ü

û

îí

î
ì

ë

=
5

;
3

min
ʢʨT

ʢʨ

ss
s

 

2

2

6,3
ö
ö

÷

õ

æ
æ

ç

å
=

h

p
S

Eʢʨs

 

ʛʜʝ   h2 ï ʚʳʩʦʪʘ ʢʨʘʡʥʝʛʦ ʨʝʙʨʘ, ʤ. 

ɽ = 1,99Ā10
5
 ʄʇʘ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ 
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ʄʇʘʢʨ 083,25

2

676,0

004,05
1099,16,3 =³³³= ö

÷

õ
æ
ç

å
s

 

[ ]
ý
ü
û

í
ì
ë

=== ʄʇʘʄʇʘʢʨ 017,5
5

083,25
;3,73

3

220
mins

 

ʇʨʠʥʠʤʘʝʤ 
[ ]ʢʨs

 = 5,017 ʄʇʘ 

ʤPRS 011,0
054,0

017,5
=²

 

ʇʨʠʥʠʤʘʝʤ SPR = 14 ʤʤ 

11. ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʦʧʦʨʳ ʧʨʠ ʜʝʡʩʪʚʠʠ ʠʟʛʠʙʘʶʱʝʡ ʩʠʣʳ ʈ2, sʄʇʘ. 

[]ʄʇʘ
W

hP
,12 sjs ¢=   

W ï ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʨʝʙʝʨ ʦʧʦʨʳ, ʤ
3
. 

321 22 XXX WWWW ++= , ʤ
3
 

321 ;; XXX WWW  - ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 1,2,3 ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʨʝʙʝʨ 

ʦʧʦʨʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤ
3
. 

1    

2    

3    b    

b    

b    

h
  

  
h

  
  

h
  

  

 

ʈʠʩ. 9. 

h1 = 0.676 ʤ, b1 = 0.014 ʤ. 
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h2 = 0.014 ʤ, b2 = 1.85 ʤ. 

h3 = 0.2 ʤ, b3 = 0.014ʤ. 

6

2bh
WX =  ʤ

3
 

00107.0
6

014.0676.0 2

1 =
³

=XW ,ʤ
3 

0000604.0
6

85.1014.0 2

2 =
³

=XW , ʤ
3
 

0000933.0
6

014.02.0 2

3 =
³

=XW , ʤ
3
 

000241.00000933.020000604.000107.02 =³++³=W ʤ
3
  

ʄʇʘʄʇʘ 3,1321479,0768,15
000241,0

019,02,0
=Ö<=

³
=s

 

ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ. 
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2.5 ʈʘʩʯʝʪ ʧʣʦʩʢʦʡ ʩʪʝʥʢʠ 

1    1    0    0    

9
  

  
5

  
  

0
  

  

 

ʈʠʩ. 10. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

ʈʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ï t = 450ęʉ.  

ʈʘʩʯʝʪʥʦʝ ʜʘʚʣʝʥʠʝ ï ʈ =0,1 ʄʇʘ. 

ɼʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ï [ů]450=64 ʄʇʘ. 

ʇʨʠʙʘʚʢʘ ʢ ʨʘʩʯʝʪʥʦʡ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ ï ʩ = 1ʤʤ. 

ʄʘʪʝʨʠʘʣ ʢʦʨʧʫʩʘ ï  20ʂ. 

ʈʘʙʦʯʘʷ ʩʨʝʜʘ ï ʪʦʧʦʯʥʳʝ ʛʘʟʳ. 

 

ʈʘʩʯʝʪʥʘʷ ʪʦʣʱʠʥʘ ʛʣʘʜʢʦʡ, ʧʣʦʩʢʦʡ ʩʪʝʥʢʠ 

[]ʀɿɻ
P

P
kbS
s

= ; 

ʛʜʝ   k ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʧʦʩʦʙʘ ʢʨʝʧʣʝʥʠʷ ʩʪʝʥʢʠ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʜʣʷ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʦʡ ʧʦ ʧʝʨʠʤʝʪʨʫ, 

b ï ʤʝʥʴʰʘʷ ʩʪʦʨʦʥʘ ʩʪʝʥʢʠ, 
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b = 950ʤʤ. 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ k ʦʧʨʝʜʝʣʠʤ ʧʘʨʘʤʝʪʨ l/b 

1.1
950

1100
==

b

l
 

ʆʪʩʶʜʘ ʧʦ ʨʠʩʫʥʢʫ 15,22 /6 ʩʪʨ.430/ 

31.0=ö
÷

õ
æ
ç

å
=

b

l
fk  

[ů]ʠʟʛ ï ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʟʛʠʙʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʠʟʛʠʙʘ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ ʜʦʧʫʩʢʘʝʤʦʤʫ 

ʥʘʧʨʷʞʝʥʠʶ. 

[]ss ¢max
ʠʟʛ   ʧʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʯʪʦ ʩʪʝʥʢʘ ʠʟʛʦʪʦʚʣʝʥʘ ʙʝʟ ʩʚʘʨʥʳʭ ʰʚʦʚ. 

ʤʤSP 641.11
64

1.0
95031.0 =³³=  

ʀʩʧʦʣʥʠʪʝʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ. 

S = SP + c = 11.641 + 1 = 12.641 ʤʤ 

ʇʨʠʥʠʤʘʝʤ ʪʦʣʱʠʥʫ ʩʪʝʥʢʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʦʪʣʘ S = 14ʤʤ, ʯʪʦ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʨʘʩʯʝʪʘʤ. 

ʇʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ. 

 

ʈ Ò [ʈ] 

[ʈ] ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 
[]ʀɿɻ

P

P
kbS
s

= ; 

ʊʦʛʜʘ 

[]
[] ( )

( )2

2

bk

cS
P ʀɿɻ

³

-
=
s

 

[]
( )

( )
ʄʇʘP 125.0

95031.0

11464
2

2

=
³

-³
=  

0,1 Ò 0,125 ʄʇʘ 
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ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ. 

 

3. ʈɸɿɼɽʃ ʂʀʇ ʠ ɸ 

ɺʚʝʜʝʥʠʝ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʣʶʙʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʣʫʯʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʭʦʨʦʰʦ 

ʥʘʣʘʞʝʥʥʦʛʦ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

 ʆʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʷʚʣʷʶʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘʩʪʫʧʘʝʪ ʥʦʚʳʡ ʵʪʘʧ ʤʘʰʠʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʢʦʛʜʘ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʤʝʭʘʥʠʟʤʘʤʠ, ʤʘʰʠʥʘʤʠ ʧʝʨʝʜʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ 

ʫʩʪʨʦʡʩʪʚʘʤ. 

 ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʣʶʜʩʢʠʭ ʨʝʩʫʨʩʘʭ, ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʧʦʣʝʟʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʫʤʝʥʴʰʠʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ. 

 ɺ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ ʠ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʧʨʦʪʝʢʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠʭ ʢ ʥʘʨʫʰʝʥʠʶ ʨʝʞʠʤʘ. 

 ʂʦʤʧʣʝʢʩʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʭʦʜʘ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ (ʢʦʥʪʨʦʣʷ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʩʠʛʥʘʣʠʟʘʮʠʠ), ʥʦ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʫʩʢʦʤ ʠ 

ʦʩʪʘʥʦʚʢʦʡ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʠ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʉʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʟʳʚʘʶʪ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ʠ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʠ ʠʟʤʝʨʝʥʠʷ. 
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ʇʦʜ ʦʙʲʝʢʪʦʤ ʢʦʥʪʨʦʣʷ ʧʦʥʠʤʘʶʪ ʘʛʨʝʛʘʪ ʠʣʠ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʦʜʥʫ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʚʝʣʠʯʠʥ ʠʟʤʝʨʷʶʪ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʵʪʦ ʵʪʘʧ ʤʘʰʠʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʡ ʦʩʚʦʙʦʞʜʝʥʠʝʤ ʯʝʣʦʚʝʢʘ ʦʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʝʨʝʜʘʯʝʡ ʵʪʠʭ 

ʬʫʥʢʮʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʫʩʪʨʦʡʩʪʚʘʤ. 

 

3.1 ʆʧʠʩʘʥʠʝ ʩʭʝʤʳ ʂʀʇʠɸ 

 

ɼʘʥʥʘʷ ʩʭʝʤʘ ʧʦʢʘʟʳʚʘʝʪ ʪʦʯʢʠ ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʦʪʝʣʴʥʦʡ. ʂʦʥʪʨʦʣʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ 

ʚʳʷʚʣʷʶʱʠʭʩʷ ʥʝʜʦʩʪʘʪʢʦʚ, ʘ ʪʘʢ ʞʝ ʜʣʷ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ 

ʨʘʙʦʪʘʶʱʠʭ. 

ʇʨʠʙʦʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦ ʤʝʩʪʫ ʠ ʧʨʠʙʦʨʳ ʥʘ ʱʠʪʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ 

ʦʧʝʨʘʪʦʨʦʤ ʢʦʪʝʣʴʥʦʡ. 

ʋʩʪʘʥʦʚʢʦʡ, ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʢʦʥʪʨʦʣʝʤ ʂʀʇʠɸ ʟʘʥʠʤʘʝʪʩʷ ʦʪʜʝʣʴʥʘʷ 

ʩʣʫʞʙʘ, ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʵʥʝʨʛʦʩʣʫʞʙʳ. 

  

3.2 ʊʦʯʢʠ ʢʦʥʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

 

3.2.1 ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʪʝʧʣʦʩʝʪʠ. 

 

ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʧʦʜʣʝʞʠʪ ʢʦʥʪʨʦʣʶ ʪʘʢ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʷʤʦʡ ʠ 

ʦʙʨʘʪʥʦʡ ʪʝʧʣʦʩʝʪʠ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʞʠʤʥʦʡ ʢʘʨʪʦʡ 

ʪʝʤʧʝʨʘʪʫʨ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʝ ʧʦʤʝʱʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʠʯʥʦʛʦ ʧʨʠʙʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʊʉʄ ï 364 ï 01. ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʦʛʦ 

ʧʨʠʙʦʨʘ ɼʠʩʢ ï 250. 
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3.2.2 ʈʘʩʭʦʜ ʛʘʟʘ 

 

ʈʘʩʭʦʜ ʛʘʟʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʊʘʢ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʛʘʟʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʞʘʨʦʚʦʡ ʪʨʫʙʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʝʜʝʪ ʢ ʧʦʪʝʨʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ. 

ʂʦʥʪʨʦʣʠʨʫʝʪʩʷ ʜʠʘʬʨʘʛʤʦʡ ʢʘʤʝʨʥʦʡ ʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʨʘʟʥʦʩʪʠ 

ʜʘʚʣʝʥʠʡ. ɺʪʦʨʠʯʥʳʤ ʧʨʠʙʦʨʦʤ  ʷʚʣʷʝʪʩʷ ɼʠʩʢ ï 250. 

 

3.2.3 ʅʘʣʠʯʠʝ ʬʘʢʝʣʘ ʚ ʞʘʨʦʚʦʡ ʪʨʫʙʝ. 

 

ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙ ʥʝ ʧʨʦʠʟʦʰʣʦ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʟʘʪʫʭʘʥʠʷ ʬʘʢʝʣʘ ʠ ʥʘʢʦʧʣʝʥʠʷ ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʘ. 

ʂʦʥʪʨʦʣʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠʙʦʨʦʤ ʇʣʘʤʷ ï ʄ. 

 

3.2.4 ɼʘʚʣʝʥʠʝ ʚ ʛʘʟʦʧʨʦʚʦʜʝ 

 

ʊʘʢ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʛʘʟʦʧʨʦʚʦʜʝ ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʘʩʭʦʜʘ 

ʛʘʟʘ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʟʦʡʜʝʪ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʞʘʨʦʚʦʡ ʢʘʤʝʨʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʘʛʝʥʪʘ, ʯʪʦ ʙʫʜʝʪ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʨʝʞʠʤʥʦʡ ʢʘʨʪʝ 

ʪʝʤʧʝʨʘʪʫʨ. 

ʇʝʨʚʠʯʥʳʡ ʧʨʠʙʦʨ ʉʘʧʬʠʨ ï 22 ï ɼʀ, ʚʪʦʨʠʯʥʳʡ ʧʨʠʙʦʨ ɼʠʩʢ ï 250 ʩ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

 

3.2.5 ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʞʘʨʦʚʦʡ ʪʨʫʙʝ 

 

ʅʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ï ʟʘ  

ʥʝʜʦʧʫʩʪʠʤʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ ʞʘʨʦʚʦʡ ʪʨʫʙʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʝʞʠʤʘ 

ʥʘʛʨʝʚʘ ʪʝʧʣʦʘʛʝʥʪʘ. ʉʪʝʧʝʥʴ ʥʘʛʨʝʪʦʩʪʠ ʞʠʜʢʦʛʦ ʪʝʣʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʦʜʥʦʛʦ ʪʝʣʘ ʧʝʨʝʜʘʚʘʪʴ ʪʝʧʣʦʪʫ 
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ʜʨʫʛʦʤʫ ʧʨʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʥʘʛʨʝʪʦʩʪʠ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʪʝʧʣʦʚʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ ʠʭ ʥʘʛʨʝʪʦʩʪʠ. ʕʪʦ ʷʚʣʝʥʠʝ ʪʝʧʣʦʚʦʛʦ 

ʦʙʤʝʥʘ ʤʝʞʜʫ ʪʝʣʘʤʠ ʣʝʛʣʦ ʚ ʦʩʥʦʚʫ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ ʧʨʠʙʦʨʦʚ 

ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʠʘʧʘʟʦʥ ʧʦʢʘʟʘʥʠʡ 

ï ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ʰʢʘʣʳ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʥʘʯʘʣʴʥʳʤ ʠ ʢʦʥʝʯʥʳʤ ʝʝ 

ʟʥʘʯʝʥʠʷʤʠ. ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʧʨʠʙʦʨʘʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʥʝʧʨʝʨʳʚʥʳʭ ʢʨʠʚʳʭ (ʫ ʩʘʤʦʧʠʰʫʱʠʭ ʧʨʠʙʦʨʦʚ) ʠʣʠ ʚ 

ʚʠʜʝ ʮʠʬʨʦʚʳʭ ʠʥʜʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʧʝʯʘʪʘʶʪʩʷ ʥʘ ʜʠʘʛʨʘʤʤʥʦʡ ʣʝʥʪʝ ʩ 

ʟʘʜʘʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ (ʧʝʯʘʪʘʶʱʠʡ ʧʨʠʙʦʨ). ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʨʠʙʦʨʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʢʘʟʳʚʘʶʪ ʠ ʨʝʛʠʩʪʨʠʨʫʶʪ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʞʘʨʦʚʦʡ ʪʨʫʙʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ ʊʍɸ ï 

0806, ʚʪʦʨʠʯʥʳʤ ʧʨʠʙʦʨʦʤ ʷʚʣʷʝʪʩʷ ʂʉʇ ï 4. 

 

3.2.6 ɼʘʚʣʝʥʠʝ ʚ ʢʦʪʣʝ 

 

ʂʦʥʪʨʦʣʴ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʙʫʩʣʦʚʣʝʥ ʪʝʭʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʢʦʪʣʦʘʛʨʝʛʘʪʘ, ʝʛʦ ʧʨʦʯʥʦʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʘ ʪʘʢ ʞʝ ʪʝʭʥʦʣʦʛʠʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʥʠʞʝʥʠʝ ʨʘʙʦʯʝʛʦ ʜʘʚʣʝʥʠʷ (0,6 ʄʇʘ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʝ ʘʧʧʘʨʘʪʘ. ʇʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʜʝʬʦʨʤʘʮʠʶ ʠʣʠ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʶ ʬʣʘʥʮʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʚʩʝʛʦ ʢʦʪʣʦʘʛʨʝʛʘʪʘ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʥʫʪʨʠ ʢʦʪʣʘ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʤʝʩʪʫ 

ʤʘʥʦʤʝʪʨ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʫʞʠʥʥʦʛʦ ʪʠʧʘ ʄʇ ï 4ʋ. ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʛʦ 

ʦʩʥʦʚʘʥ ʥʘ ʜʝʬʦʨʤʘʮʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʨʦʣʴ ʢʦʪʦʨʦʛʦ ʠʛʨʘʝʪ ʪʨʫʙʢʘ 

çɹʫʨʜʦʥʘè, ʠʤʝʶʱʘʷ ʵʣʠʧʩʦʚʦʝ ʩʝʯʝʥʠʝ. 

 

3.2.7 ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ 

 

https://diplom-berezniki.ru/index.php?do=form&id=1
https://diplom-berezniki.ru/


 ʟʘʢʘʟʘʪʴ ʢʦʤʧʝʪʝʥʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʳ ʥʘ https://diplom-berezniki.ru  
71 

 

ʅʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʨʝʛʫʣʠʨʦʚʢʫ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʜʣʷ ʧʦʣʥʦʪʳ ʩʛʦʨʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʠ ʨʝʛʫʣʠʨʦʚʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʞʘʨʦʚʦʡ 

ʪʨʫʙʝ ʟʘ ʩʯʝʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ. 

ʂʦʥʪʨʦʣʴ ʧʨʦʠʟʚʦʜʠʤ ʜʠʘʬʨʘʛʤʦʡ ʢʘʤʝʨʥʦʡ ɼʂʉ 06 ï 100 ʩ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʜʘʚʣʝʥʠʷ ʉʘʧʬʠʨ 22 ɼɼ, ʚʪʦʨʠʯʥʳʡ ʧʨʠʙʦʨ ɼʠʩʢ ï 250 ʩʦ 

ʚʩʪʨʦʝʥʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʩʦʦʪʥʦʰʝʥʠʡ. 

 

3.2.8 ʋʨʦʚʝʥʴ ʚ ʝʤʢʦʩʪʠ ʧʦʜʧʠʪʦʯʥʦʡ ʚʦʜʳ 

 

ʅʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʦ ʠʟʙʝʞʘʥʠʠ 

ʦʧʦʨʦʞʥʝʥʠʷ ʝʤʢʦʩʪʠ ʧʦʜʧʠʪʦʯʥʦʡ ʚʦʜʳ. ʏʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʘʜʝʥʠʶ ʜʘʚʣʝʥʠʷ ʚʥʫʪʨʠ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʦʧʦʨʦʞʥʝʥʠʝ ʝʛʦ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʨʫʰʝʥʠʝʤ ʝʛʦ. 

ʂʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʫʨʦʚʥʝʤʝʨʘ ʙʫʡʢʦʚʦʛʦ, ʩ 

ʚʪʦʨʠʯʥʳʤ ʧʨʠʙʦʨʦʤ ɼʠʩʢ ï 250. 

 

3.3 ʉʠʩʪʝʤʘ ʧʨʠʙʦʨʦʚ ʠ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʨʝʜʩʪʚʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, 

ʨʝʘʣʠʟʫʶʱʠʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʜʦʣʞʥʳ ʚʳʙʠʨʘʪʴʩʷ ʚ ʨʘʤʢʘʭ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʉʠʩʪʝʤʳ ʇʨʠʙʦʨʦʚ. ʇʨʠ ʚʳʙʦʨʝ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ: 

ʩʣʦʞʥʦʩʪʴ ʦʙʲʝʢʪʘ, ʝʛʦ ʧʦʞʘʨʦ- ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ. ɸ ʪʘʢʞʝ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʢʘʢ: ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʠ ʪʦʢʩʠʯʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʩʠʛʥʘʣʘ ʦʪ ʜʘʪʯʠʢʘ, ʪʨʝʙʫʝʤʳʡ ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʜʦʧʫʩʪʠʤʳʝ 

ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʫʩʪʨʦʡʩʪʚʘ, ʪʨʝʙʦʚʘʥʠʷ 

ʧʨʘʚʠʣ ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. ʋʧʨʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ 

ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʦʧʝʨʘʪʦʨʘ ʢʦʪʝʣʴʥʦʛʦ 

ʮʝʭʘ.  
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ɺʩʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʦʜʣʝʞʘʱʠʝ ʟʘʟʝʤʣʝʥʠʶ, ʧʨʠʩʦʝʜʠʥʝʥʳ ʢ 

ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʢʦʥʪʫʨʫ ʟʘʟʝʤʣʝʥʠʷ ʧʦʣʦʩʦʡ ʜʣʷ ʟʘʟʝʤʣʝʥʠʷ ʧʦ ɻʆʉʊ 6009-81. 

ʊʨʫʙʥʳʝ ʧʨʦʚʦʜʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʦʢʨʘʰʝʥʳ ʚ ʮʚʝʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʥʠ ʧʨʠʩʦʝʜʠʥʝʥʳ. 

ʇʨʠʚʝʜʝʤ ʵʣʝʤʝʥʪ ʩʭʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ: 
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ʊʘʙʣʠʮʘ 3.1 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʥʘ ʧʨʠʙʦʨʳ ʠ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʇʦʟ. ʂʦʥʪʨʦʣʠʨʫʝʤʳʡ 

ʧʘʨʘʤʝʪʨ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʊʠʧ, ʤʘʨʢʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ɽʜ. 

ʠʟʤʝʨʝʥʠʷ 

ʂʦʣ ï ʚʦ 

1 2 3 4 5 6 

1ʘ,2ʘ,3ʘ, 

7ʘ,10ʘ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ 

ʊʝʨʤʦʤʝʪʨ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʤʝʜʥʳʡ. ɻʨʘʜʫʠʨʦʚʢʘ 

50ʄ, ʜʠʘʧʘʟʦʥ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪ -50 ʜʦ +200ęʉ. 

ʊʉʄ ï 364 ï 01  ʰʪ.  5 

1ʙ,2ʙ,3ʙ, 

7ʙ,10ʙ 

 ʇʨʠʙʦʨ ʚʪʦʨʠʯʥʳʡ, ʧʦʢʘʟʳʚʘʶʱʠʡ, ʩ ʢʨʫʛʦʚʦʡ 

ʜʠʘʛʨʘʤʤʦʡ. ɻʨʘʜʫʠʨʦʚʢʘ 50ʄ, ʰʢʘʣʘ 0 ï 200. 

ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ 0 ï 5 ʤɸ.  

ɼʠʩʢ ï 250  ʰʪ. 5 

3ʚ,7ʚ,10ʚ  ʇʨʠʙʦʨ ʚʪʦʨʠʯʥʳʡ, ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ɼʠʩʢ ï 250 ʰʪ. 3 

3ʛ,7ʛ,10ʛ  ʇʫʩʢʘʪʝʣʴ ʨʝʚʝʨʩʠʚʥʳʡ ʇɹʈ ï 3  ʰʪ. 3 

3ʜ,7ʜ,10ʜ  ʀʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʄʕ ï ʆ  ʰʪ. 3 

5ʘ,8ʘ,11ʘ ʈʘʩʭʦʜ ʛʘʟʘ ɼʠʘʬʨʘʛʤʘ ʢʘʤʝʨʥʘʷ ɼʂʉ 06 ï 100  ʰʪ. 3 

5ʙ,8ʙ,11ʙ  ʇʝʨʚʠʯʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ï ʜʠʬ. ʤʘʥʦʤʝʪʨ, 

ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 10 ï 0 ï 10 ʤɻ 

ɼʄ ʰʪ. 3 

5ʚ,8ʚ,11ʚ  ɺʪʦʨʠʯʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ 10 ï 

0 ï 10 ʤɻ, ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ 0,5. 

ʂʉɼ ʰʪ. 3 

15ʘ,15ʙ ʋʨʦʚʝʥʴ ʚ 

ʝʤʢʦʩʪʠ ʩ 

ʧʠʪʘʶʱʝʡ ʚʦʜʦʡ 

ʋʨʦʚʥʝʤʝʨ ʙʫʡʢʦʚʳʡ 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ 0 ï 4 ʤ 

ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 0 ï 5 ʤɸ 

ʋɹ ï ʕ ʰʪ. 2 

15ʚ  ɺʪʦʨʠʯʥʳʡ ʧʨʠʙʦʨ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ. 

ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ 0 ï 5 ʤɸ 

ɼʠʩʢ ï 250  ʰʪ. 1 

15ʛ  ʇʫʩʢʘʪʝʣʴ ʨʝʚʝʨʩʠʚʥʳʡ ʇɹʈ ʰʪ. 1 

15ʜ  ʀʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʄʕ ï ʆ  ʰʪ. 1 

16ʘ,17ʘ,18ʘ ʅʘʣʠʯʠʝ ʬʘʢʝʣʘ ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʌɿʃ. 

ʆʩʚʝʱʝʥʥʦʩʪʴ ʌɿʃ ʥʝ ʙʦʣʝʝ 6000 ʣʢ 

ʇʣʘʤʷ ï ʄ ʰʪ. 3 

16ʙ,17ʙ,18ʙ 

 

 ʌʦʪʦʜʘʪʯʠʢ ʌɼ ï 2  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʬʦʪʦʨʝʟʠʩʪʦʨʘ 47 Ñ 10 ʢʆʤ 

ʇʣʘʤʷ ï ʄ ʰʪ. 3 

16ʚ,17ʚ,18ʚ  ʂʣʘʧʘʥ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ, ʛʘʟʦʚʳʡ ʇʂʅ ʰʪ. 3 
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1 2 3 4 5 6 

19ʘ ɼʘʚʣʝʥʠʝ ʚ 

ʛʘʟʦʧʨʦʚʦʜʝ 

ʀʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʚ ʤʘʛʠʩʪʨʘʣʠ ʛʘʟʘ. 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ 0 ï 100 ʢʇʘ 

ʉʘʧʬʠʨ ï 22 ï 

ɼʀ  

ʰʪ. 1 

19ʙ  ʇʨʠʙʦʨ ʚʪʦʨʠʯʥʳʡ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ 

ɼʠʩʢ ï 250  ʰʪ. 1 

6ʘ,9ʘ,12ʘ ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ ɼʠʘʬʨʘʛʤʘ ʢʘʤʝʨʥʘʷ ɼʂʉ ï 06 ï 100  ʰʪ. 3 

6ʙ,9ʙ,12ʙ  ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʜʘʚʣʝʥʠʷ, ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 

 0 ï 5 ʤɸ 

ʉʘʧʬʠʨ 22 ɼɼ ʰʪ. 3 

6ʚ, 9ʚ,12ʚ,  ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʜʘʚʣʝʥʠʷ ʩʦ ʚʩʪʨʦʝʥʥʳʤ 

ʨʝʛʫʣʠʨʫʝʤʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ɼʠʩʢ ï 250  ʰʪ. 3 

6ʛ, 9ʛ, 12ʛ  ʇʫʩʢʘʪʝʣʴ ʨʝʚʝʨʩʠʚʥʳʡ ʇɹʈ ʰʪ. 3 

6ʜ,9ʜ,12ʜ  ʀʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʄʕ ï ʆ ʰʪ. 3 

4ʘ,20ʘ,21ʘ ʊʝʤʧʝʨʘʪʫʨʘ ʚ 

ʞʘʨʦʚʦʡ ʪʨʫʙʝ 

ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ. 

ɻʨʘʜʫʠʨʦʚʢʘ ʍɸ. ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ ʦʪ -50 ʜʦ 

+1100ęʉ 

ʊʍɸ 0806 ʰʪ. 3 

  ɺʪʦʨʠʯʥʳʡ ʤʥʦʛʦʪʦʯʝʯʥʳʡ, 6 ï ʪʦʯʝʯʥʳʡ. 

ɻʨʘʜʫʠʨʦʚʢʘ ʍɸ, ʰʢʘʣʘ ʦʪ 0 ʜʦ +800ęʉ 

ʂʉʇ ï 4    

22, 23, 24 ɼʘʚʣʝʥʠʝ ʚ ʢʦʪʣʝ ʄʘʥʦʤʝʪʨ ʤʝʭʘʥʠʯʝʩʢʠʡ, ʧʨʫʞʠʥʥʦʛʦ ʪʠʧʘ. 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ 0é1 ʄʇʘ 

ʂʣʘʩʩ ʪʦʯʥʦʩʪʠ 0,1 

ʄʇ ï 4ʋ ʰʪ. 3 
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4. ʊɽʍʅʀʂʆ ï ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʈɸʉʏɽʊʓ ʀ 

ʆɹʆʉʅʆɺɸʅʀʗ 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ɹʕ ʆʆʆ çʃʫʢʦʡʣ ï ʙʫʨʝʥʠʝ ï ʇʝʨʤʴè 

ʀʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʩʢʨʳʪʠʝ ʝʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

ʩʠʣɹʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

µ    Ç    Ë    

Ë    ½    Ç    Æ    ·    Á    Ë    

Æ    ß    ×    Õ    Û    Ý    â    Õ    

È    ä    å    Õ    ×    à    Ú    â    Ý    Ú    

¶    Ä    Ã    

Ä    ·    Ê    

 

ʨʠʩ. 11. 

ɺʚʝʜʝʥʠʝ 

ɼʝʷʪʝʣʴʥʦʩʪʴ ɹʕ ɿɸʆ çʃʋʂʦʡʣ ï ʙʫʨʝʥʠʝ ï ʇʝʨʤʴè ʷʚʣʷʝʪʩʷ ʙʫʨʝʥʠʝ ʥʝʬʪʷʥʳʭ 

ʩʢʚʘʞʠʥ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʢʚʘʞʠʥ ʚʝʩʴʤʘ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʜʝʣʦ. ɺ ʩʪʨʫʢʪʫʨʝ ɹʕ ʤʥʦʛʦ 

ʨʘʟʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʩʣʘʞʝʥʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʙʳʩʪʨʦʪʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʘʢ ʥʝ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ɹʕ ʟʘʥʠʤʘʝʪ ʮʝʭ 

ʇʘʨʦ ï ɺʦʜʦ ï ʍʦʟʷʡʩʪʚʘ (ʇɺʍ), ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʧʣʦʤ ʠ ʚʦʜʦʡ 

ʦʩʪʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ (ʮʝʭʦʚ). ɺ ʯʘʩʪʥʦʩʪʠ ʦʪʦʧʣʝʥʠʝ ʙʘʟʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʮʝʭʘ, ʫʧʨʘʚʣʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʩʳʱʝʥʥʦʛʦ 

ʧʘʨʘ ʚ ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ ʦʧʘʩʥʦ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʘʨʘ. ʉʣʦʞʥʦʩʪʴ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʠʩʪʝʤ ʧʘʨʦʚʦʛʦ ʦʪʦʧʣʝʥʠʷ ʠ ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ (ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʘ), ʜʝʣʘʶʪ ʥʝ ʚʳʛʦʜʥʳʤ ʜʘʥʥʳʡ ʚʠʜ ʦʪʦʧʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ 
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ʧʝʨʝʚʦʜʝ ʩ ʧʘʨʦʚʦʛʦ ʦʪʦʧʣʝʥʠʷ ʥʘ ʚʦʜʷʥʦʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʷʯʝʡ ʚʦʜʳ ʚ ʩʠʩʪʝʤʝ 

ʦʪʦʧʣʝʥʠʷ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 115ęʉ ʤʝʥʝʝ ʦʧʘʩʥʦ ʯʝʤ ʧʘʨ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 196ęʉ, ʠ 

ʜʘʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʩ 1,3 ʄʇʘ ʧʨʠ ʧʘʨʝ ʜʦ 0,6 ʄʇʘ ʧʨʠ ʚʦʜʝ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʤʝʶʪʩʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʧʘʨʦʚʳʝ ʢʦʪʣʳ. ʇʦʵʪʦʤʫ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʥʝ ʟʘʢʫʧʘʪʴ ʚʦʜʦʛʨʝʡʥʳʝ ʢʦʪʣʳ, ʘ ʧʨʦʚʝʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʩ 

ʧʝʨʝʚʦʜʦʤ ʚ ʚʦʜʦʛʨʝʡʥʳʡ ʨʝʞʠʤ. 

 

 

ʊʘʙʣʠʮʘ 4.1  

ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʨʝʰʝʥʠʡ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʘ 

 

ʆʩʥʦʚʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ 

ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʩʭʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

(ʘʧʧʘʨʘʪʫʨʥʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ) 

ʍʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʵʪʠʭ 

ʥʝʜʦʩʪʘʪʢʦʚ ʥʘ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʩʦʮʠʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʊʝʭʥʠʯʝʩʢʠ 

ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ 

ʣʠʢʚʠʜʘʮʠʠ 

ʥʝʜʦʩʪʘʪʢʦʚ 

ɺʳʙʨʘʥʥʳʡ 

ʚʘʨʠʘʥʪ ʠ ʝʛʦ 

ʚʣʠʷʥʠʝ ʥʘ 

ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

1 2 3 4 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ 

ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ. 

1. ʇʦʚʳʰʝʥʥʘʷ ʦʧʘʩʥʦʩʪʴ 

ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʘʢ ʢʘʢ 

ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʩʠʣʴʥʦʛʦ ʦʞʦʛʘ ʧʨʠ 

ʫʪʝʯʢʝ ʧʘʨʘ ʠʟ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ. 

2.ɹʦʣʴʰʦʡ ʨʘʩʭʦʜ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ.  

 

ʇʝʨʝʭʦʜ ʩ ʧʘʨʦʚʦʛʦ 

ʦʪʦʧʣʝʥʠʷ ʥʘ 

ʚʦʜʷʥʦʝ ʧʫʪʸʤ 

ʟʘʤʝʥʳ ʧʘʨʦʚʦʛʦ 

ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʥʘ 

ʚʦʜʷʥʦʡ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʧʘʨʦʚʦʛʦ 

ʢʦʪʣʦʘʛʨʝʛʘʪʘ ï 

ʧʝʨʝʚʦʜ ʠʟ ʧʘʨʦʚʦʛʦ 

ʠʩʧʦʣʥʝʥʠʷ ʚ 

ʚʦʜʦʛʨʝʡʥʳʡ. 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ 

ʧʘʨʦʚʦʛʦ 

ʢʦʪʣʦʘʛʨʝʛʘʪʘ ï 

ʧʝʨʝʚʦʜ ʠʟ 

ʧʘʨʦʚʦʛʦ 

ʠʩʧʦʣʥʝʥʠʷ ʚ 

ʚʦʜʦʛʨʝʡʥʳʡ. 
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4.1 ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ 

 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʫʯʘʩʪʢʦʚ, ʦʪʜʝʣʝʥʠʡ, ʫʩʪʘʥʦʚʦʢ, ʮʝʭʦʚ ʠʣʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ 

ʚʳʧʫʩʢʫ ʧʨʦʜʫʢʮʠʠ ʟʘʜʘʥʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʢʘʯʝʩʪʚʘ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʧʨʠ ʥʘʠʣʫʯʰʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʨʘʩʯʝʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʫʯʠʪʳʚʘʶʪʩʷ: 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʯʠʩʣʦ ʝʜʠʥʠʮ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʢʘʯʝʩʪʚʦ ʩʳʨʴʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ, 

ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʬʦʥʜ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʜʫʢʮʠʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ (ʄ) ʧʨʠʥʠʤʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʳʡ ʬʦʥʜ ʚʨʝʤʝʥʠ ʨʦʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ï 

ʧʝʨʠʦʜʠʯʥʳʡ ʠʣʠ ʥʝʧʨʝʨʳʚʥʳʡ  

qn
ʵʬ
ʊʄ ³³=  

ʛʜʝ  n ï ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʪʠʧʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʸʣ ʇʂɻʄ4 ï 3ʰʪ 

q ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʝʜʠʥʠʮʳ ʚʝʜʫʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʯʘʩ, 4 ɻʢʘʣ/ʯ 

ʊɻ ʬ ï ʵʬʬʝʢʪʠʚʥʳʡ ʬʦʥʜ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʵʪʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 212 ʜʥʝʡ 5088 ʯ, 

ʪʘʢ ʢʘʢ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʦʪʦʧʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʆʪʦʧʣʝʥʠʝ ʚʢʣʶʯʘʝʪʩʷ, ʝʩʣʠ ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝ 

ʚʳʰʝ +8, ʚ ʧʝʨʠʦʜ ʩ 15 ʩʝʥʪʷʙʨʷ ʧʦ 15 ʤʘʷ. 

ɻʢʘʣʄ 61056435088 =³³=  

 

 ɺʨʝʤʷ ʇʇʈ ʥʝ ʨʘʩʩʯʠʪʳʚʘʝʤ ʪʘʢ ʢʘʢ ʚʩʝ ʨʝʤʦʥʪʳ ʧʨʦʠʟʚʦʜʠʤ ʚ ʥʝ 

ʦʪʦʧʠʪʝʣʴʥʳʡ ʩʝʟʦʥ, ʘ ʠʤʝʥʥʦ ʩ 15 ʤʘʷ ʧʦ 15 ʩʝʥʪʷʙʨʷ. 
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 4.2 ʇʣʘʥʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʡ 

 

ʀʥʚʝʩʪʠʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʠʥʘʤʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʦʟʚʦʣʷʶʪ 

ʨʝʰʘʪʴ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ ʨʘʩʰʠʨʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʝʪ ʥʘʢʦʧʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʜʦʭʦʜʘ ʠ ʚʳʛʦʜʳ. ʇʨʠ ʵʪʦʤ 

ʧʦʜ ʚʳʛʦʜʦʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ, ʥʦ ʠ ʩʦʭʨʘʥʝʥʠʝ ʜʦʩʪʠʛʥʫʪʦʛʦ ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ 

ʚʦʟʤʦʞʥʳʭ ʫʙʳʪʢʦʚ, ʨʘʩʰʠʨʝʥʠʝ ʢʨʫʛʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ, ʨʘʩʰʠʨʝʥʠʝ 

ʠʤʝʶʱʠʭʩʷ ʠ ʟʘʚʦʝʚʘʥʠʝ ʥʦʚʳʭ ʨʳʥʢʦʚ ʩʙʳʪʘ ʠ ʪ.ʧ. 

ʉʫʙʲʝʢʪʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʫʶʪ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʬʝʨʝ, 

ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ. 

ʆʙʲʝʢʪʳ ʚʣʦʞʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩh ʪʘʙʘ, 

ʩʬʝʨʳ ʚʣʦʞʝʥʠʷ, ʭʘʨʘʢʪʝʨʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʮʠʢʣʘ, ʜʦʣʠ ʫʯʘʩʪʠʷ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʵʬʬʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʙʲʝʢʪʘʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʌ ʷʚʣʷʶʪʩʷ: 

¶ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʝ ʠ ʤʦʜʝʨʥʠʟʠʨʫʝʤʳʝ ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ; 

¶ ʮʝʥʥʳʝ ʙʫʤʘʛʠ; 

¶ ʮʝʣʝʚʳʝ ʜʝʥʝʞʥʳʝ ʚʢʣʘʜʳ; 

¶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ; 

¶ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ; 

¶ ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ; 

¶ ʧʨʘʚʘ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. 

ʇʦʜ ʠʥʚʝʩʪʠʮʠʷʤʠ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʧʦʥʠʤʘʶʪʩʷ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʩʦʟʜʘʥʠʝ, 

ʦʙʥʦʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʨʘʩʰʠʨʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
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ʤʦʱʥʦʩʪʝʡ (ʨʝʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ), ʘ ʪʘʢʞʝ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʘʢʮʠʡ, ʦʙʣʠʛʘʮʠʡ ʠ 

ʜʨʫʛʠʭ ʮʝʥʥʳʭ ʙʫʤʘʛ ʠ ʘʢʪʠʚʦʚ (ʧʦʨʪʬʝʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ). 

ʈʝʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʠʣʠ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ï ʵʪʦ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʝʢʪʥʦ-

ʠʟʳʩʢʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ, ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ, ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʥʪʘʞ ʠ ʥʘʣʘʜʢʫ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ (ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʷ). 

ʇʦ ʬʦʨʤʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʝʨʝʚʦʦʨʫʞʝʥʠʶ ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʦ ʠʩʪʦʯʥʠʢʫ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʥʘ ɹʕ ʆʆʆ ç ʃʫʢʦʡʣ ï 

ʙʫʨʝʥʠʝ ï ʇʝʨʤʴ è ʷʚʣʷʶʪʩʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ, ʪ.ʢ. ʠʩʪʦʯʥʠʢ ʠʥʚʝʩʪʠʮʠʡ ï 

ʩʨʝʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʨʝʘʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʷʚʣʝ̫ʪʩʷ 

ʚʝʣʠʯʠʥʘ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ (ʬʦʥʜ ʥʘʢʦʧʣʝʥʠʷ) ʠ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʡ ʬʦʥʜ. 

 

2.1. ʈʘʩʯʝʪ ʦʙʱʝʡ ʩʫʤʤʳ ʨʝʘʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʧʨʦʠʟʚʦʜʠʤ ʧʦ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʝ: 

ʊʘʙʣʠʮʘ 4.2.1 

ʈʘʩʯʝʪ ʟʘʪʨʘʪ ʠ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

 ̄

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʂʦʣ-

ʚʦ 

ʆʧʪʦʚʘʷ 

ʮʝʥʘ  

ʦʜʥʦʛʦ 

ʘʧʧʘʨʘʪʘ

, ʪʳʩ. ʨʫʙ. 

ʆʙʱʘʷ 

ʩʫʤʤʘ 

ʟʘʪʨʘʪ ʥʘ 

ʧʨʠʦʙʨʝʪʝ

ʥʠʝ 

ʦʙʦʨʫʜʦʚ

ʘʥʠʷ, 

ʪʳʩ. ʨʫʙ. 

ɸʤʦʨʪʠʟʘʮʠʦʥʥʳʝ 

ʦʪʯʠʩʣʝʥʠʷ 

ʅʦʨʤ

ʘ, % 

ʉʫʤʤʘ, 

ʪʳʩ. ʨʫʙ. 

1 ʅʘʩʦʩʥʳʡ ʘʛʨʝʛʘʪ 2 90 180 10 18 

 ʄʦʥʪʘʞ ʦʙʦʨʫʜʦʚʘʥʠʷ   18 10 1,8 

 ɺʩʝʛʦ ʩʪʦʠʤʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

  198 10 19,8 
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ʊʘʙʣʠʮʘ 4.2.2 

ʉʤʝʪʘ ʧʨʦʯʠʭ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ 

ˉ 

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʪʨʘʪ ʋʢʨʫʧʥʝʥʥʳʡ 

ʥʦʨʤʘʪʠʚ ʜʣʷ 

ʨʘʩʯʝʪʘ 

ʉʫʤʤ

ʘ, 

ʪ.ʨʫʙ. 

ɸʤʦʨʪʠʟʘʮʠʦʥʥʳʝ 

ʦʪʯʠʩʣʝʥʠʷ 

ʅʦʨʤʘ, % ʉʫʤʤʘ, 

ʪ.ʨʫʙ. 

 ʊʨʫʙʦʧʨʦʚʦʜ 10% 18 10 1,8 

 ʀʪʦʛʦ  18  1,8 

 

 

ʊʘʙʣʠʮʘ 4.2.3 

ʉʚʦʜʥʘʷ ʩʤʝʪʘ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʮʝʭʘ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʪʨʘʪ ʉʫʤʤʘ, 

ʪʳʩ. ʨʫʙ. 

ɸʤʦʨʪʠʟʘʮʠʦʥʥʳʝ 

ʦʪʯʠʩʣʝʥʠʷ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ 

ʅʦʨʤʘ, 

% 

ʉʫʤʤʘ, 

ʪ.ʨʫʙ. 

1. 2 ɿʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

198 10 19,8 ʊʘʙʣ. 2.1. 

2. 3 ʇʨʦʯʠʝ ʢʘʧʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ 18 10 1,8 ʊʘʙʣ. 2.2. 

3.  ʀʪʦʛʦ ʂʨʝʢ (ʜʣʷ ʨʘʩʯʝʪʘ 

ʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ)  

216 10 21,6  

 

ʊʘʙʣʠʮʘ 4.2.4 

ʉʪʦʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʠ ʩʫʤʤʘ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ  

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʛʨʫʧʧ ʆʇʌ 

ɼʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʇʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʉʪʦʠʤʦʩ

ʪʴ,  ʨʫʙ. 

ɸʤʦʨʪʠʟʘʮʠʦʥʥʳʝ 

ʦʪʯʠʩʣʝʥʠʷ 

ʉʪʦʠʤʦʩ

ʪʴ,  ʨʫʙ. 

ɸʤʦʨʪʠʟʘʮʠʦʥʥʳʝ 

ʦʪʯʠʩʣʝʥʠʷ 

ʅʦʨʤʘ, % ʉʫʤʤʘ,  

 ʨʫʙ. 

ʅʦʨʤʘ, 

% 

ʉʫʤʤʘ,  

ʨʫʙ. 
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ɿʜʘʥʠʷ, 

ʩʦʦʨʫʞʝʥʠʷ 

608599 2 12171,98 608599 2 12171,98 

ʆʙʦʨʫʜʦʚʘʥʠʝ 4245600 8 339648 4245816 9 382123,44 

ʀʪʦʛʦ é 4854199  351819,98 4854415  394295,42 

 

4.3 ʈʘʩʯʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʘʨʘ 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳʨʘʞʝʥʥʳʝ ʚ ʜʝʥʝʞʥʦʡ ʬʦʨʤʝ ʪʝʢʫʱʠʝ 

ʟʘʪʨʘʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʮʠʠ. ɼʣʷ ʨʘʩʯʝʪʘ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʢʘʣʴʢʫʣʷʮʠʷ ʟʘʪʨʘʪ. 

ɼʣʷ ʚʥʫʪʨʠʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʩʥʠʞʝʥʠʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʟʘʪʨʘʪ: 

¶ ʇʦ ʢʘʣʴʢʫʣʷʮʠʦʥʥʳʤ ʩʪʘʪʴʷʤ: 

1. ʩʳʨʴʝ ʠ ʤʘʪʝʨʠʘʣʳ; 

2. ʚʦʟʚʨʘʪʥʳʝ ʦʪʭʦʜʳ (ʚʳʯʠʪʘʶʪʩʷ); 

3. ʧʦʢʫʧʥʳʝ ʠʟʜʝʣʠʷ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʳ; 

4. ʪʦʧʣʠʚʦ ʠ ʵʥʝʨʛʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʮʝʣʠ; 

5. ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ; 

6. ʦʪʯʠʩʣʝʥʠʝ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʥʫʞʜʳ; 

7. ʨʘʩʭʦʜʳ ʥʘ ʦʩʚʦʝʥʠʝ ʠ ʧʦʜʛʦʪʦʚʢʫ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

8. ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʩʭʦʜʳ; 

9. ʧʨʦʯʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʩʭʦʜʳ; 

10. ʢʦʤʤʝʨʯʝʩʢʠʝ ʨʘʩʭʦʜʳ. 

ʉʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʪʝʤ ʩʪʘʪʴʷʤ 

ʟʘʪʨʘʪ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʧʨʠʥʷʪʳʭ ʚ ʧʨʦʝʢʪʝ ʨʝʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʶʪʩʷ ʢʘʢ ʫʜʝʰʝʚʣʷʶʱʠʝ, ʪʘʢ ʠ ʫʜʦʨʦʞʘʶʱʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʬʘʢʪʦʨʳ. 

ʀʟʤʝʥʷʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʨʘʩʭʦʜʥʳʝ ʥʦʨʤʳ, ʮʝʥʳ) ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʠʣʠ ʜʝʣʘʝʪʩʷ ʩʩʳʣʢʘ ʥʘ 

ʩʪʨʘʥʠʮʫ ʜʠʧʣʦʤʘ, ʛʜʝ ʵʪʦʪ ʨʘʩʯʝʪ ʧʨʠʚʝʜʝʥ. 
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3.1. ʈʘʩʯʝʪ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʬʦʥʜʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ (ʌɿʇ) ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜ. ʵʪʘʧʦʚ: 

1. ʩʦʩʪʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘ ʩʤʝʥʥʦʩʪʠ 

2. ʦʧʨʝʜʝʣʝʥʠʝ ʩʤʝʥʦʦʙʦʨʦʪʘ 

3. ʩʦʩʪʘʚʣʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʙʘʣʘʥʩʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ 

4. ʨʘʩʯʝʪ ʌɿʇ 

5. ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʌɿʇ 

 

ɻʨʘʬʠʢ ʩʤʝʥʥʦʩʪʠ (ʧʨʠ 12 ʯʘʩʦʚʦʡ ʨʘʙʦʯʝʡ ʩʤʝʥʝ) ʜʣʷ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ 

 

ʜʥʠ 

ʩʤʝʥʘ 

1 2 3 4 5 6 7 8 9 10 

1 ɺ ɺ 1 1 ɺ ɺ 2 2 ɺ ɺ 

2 1 1 ɺ ɺ 2 2 ɺ ɺ 1 1 

3 2 2 ɺ ɺ 1 1 ɺ ɺ 2 2 

4 ɺ ɺ 2 2 ɺ ɺ 1 1 ɺ ɺ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʨʘʬʠʢʘ ʩʤʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩʤʝʥʦʦʙʦʨʦʪʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʯʠʭ ʠ ʚʳʭʦʜʥʳʭ ʜʥʝʡ.  

ʆʧʨʝʜʝʣʷʝʤ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʜʥʝʡ ʚ ʤʝʩʷʮʝ (ɼ ʤʝʩ)  

 

12

ʢʘʣ
ʤʝʩ

ʊ
ɼ =  

5.30
12

365
==ʤʝʩɼ ʜʥ 

ʆʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʤʝʩʷʮʝ (ɼ ʨʘʙ)  

 

ʨʦʪʘʪʴʩʤʝʥʦʦʙʦʜʣʠʪʝʣʴʥʦʩ

ɼʊ
ɼ

ʤʝʩʨʘʙ

ʨʘʙ

Ö
= ,  

ʛʜʝ  ʊʨʘʙ ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʩʤʝʥʦʦʙʦʨʦʪʝ, 8 ʜʥʝʡ. 
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25.15
8

5.304
=

³
=ʨʘʙɼ  ʜʥ 

 ʆʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʟʘ ʛʦʜ (ɼ
ʛʦʜ
ʨʘʙ) 

12Ö= ʨʘʙ
ʛʦʜ
ʨʘʙɼɼ  

1831225.15 =³=ʛʦʜ
ʨʘʙɼ  ʜʥ 

 

ʊʘʙʣʠʮʘ 4.3.1.1 

 

ɹʘʣʘʥʩ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʦʜʥʦʛʦ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʛʦ ʨʘʙʦʯʝʛʦ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʪʨʘʪ ʆʩʥʦʚʥʳʝ ʨʘʙʦʯʠʝ 

(ʥʝʧʨʝʨʳʚʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, 8-ʯʘʩʦʚʘʷ 

ʨʘʙʦʯʘʷ ʩʤʝʥʘ) 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʨʘʙʦʯʠʝ 

(ʧʝʨʠʦʜʠʯʝʩʢʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ) 

1. ʂʘʣʝʥʜʘʨʥʦʝ ʚʨʝʤʷ ʚ 

ʛʦʜ 

365 365 

2. ɺʳʭʦʜʥʳʝ ʜʥʠ 183 105 

3. ʇʨʘʟʜʥʠʯʥʳʝ ʜʥʠ - 11 

4. ʅʦʤʠʥʘʣʴʥʦʝ ʚʨʝʤʷ 

(ʯʠʩʣʦ ʢʘʣʝʥʜʘʨʥʳʭ 

ʨʘʙʦʯʠʭ ʜʥʝʡ) 

182 249 

5. ʅʝʚʳʭʦʜʳ : 

 

  

ʦʯʝʨʝʜʥʦʡ ʦʪʧʫʩʢ; 

 

28 28 

ʦʪʧʫʩʢ ʧʦ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʠ ʨʦʜʘʤ; 

 

7 7 

ʥʝʚʳʭʦʜʳ ʧʦ ʙʦʣʝʟʥʠ; 

. 

10 10 

ʚʳʧʦʣʥʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

1 1 

https://diplom-berezniki.ru/index.php?do=form&id=1
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ʦʙʷʟʘʥʥʦʩʪʝʡ 

6. ɺʩʝʛʦ ʥʝʚʳʭʦʜʦʚ 229 162 

7. ʏʠʩʣʦ ʜʥʝʡ ʟʘ ʚʳʯʝʪʦʤ 

ʥʝʚʳʭʦʜʦʚ  

136 203 

8. ʕʬʬʝʢʪʠʚʥʳʡ ʬʦʥʜ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚ ʜʥʷʭ 

136 203 

9. ʕʬʬʝʢʪʠʚʥʳʡ ʬʦʥʜ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚ ʯʘʩʘʭ 

1632 1624 

10. ʂʦʵʬʬʠʮʠʝʥʪ 

ʥʝʚʳʭʦʜʦʚ 

1.6 1.2 

 

ʈʘʩʩʯʠʪʳʚʘʝʤ ʌɿʇ ʨʘʙʦʪʘʶʱʠʭ ʚ ʮʝʭʝ ʇɺʍ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʨʠʬʥʘʷ ʩʠʩʪʝʤʘ ʦʧʣʘʪʳ ʪʨʫʜʘ. ʊʘʨʠʬʥʘʷ 

ʩʠʩʪʝʤʘ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʶɦ ʠʭ ʨʘʟʣʠʯʠʝ ʚ 

ʦʧʣʘʪʝ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʨʘʟʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʦʥʘ ʩʦʩʪʦʠʪ: ʘ) ʪʘʨʠʬʥʘʷ ʩʝʪʢʘ; ʙ) 

ʪʘʨʠʬʥʘʷ ʩʪʘʚʢʘ; ʚ) ʪʘʨʠʬʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʩʧʨʘʚʦʯʥʠʢ; ʛ) ʧʦʣʦʞʝʥʠʝ ʦ 

ʧʨʝʤʠʨʦʚʘʥʠʠ ʨʘʙʦʪʥʠʢʦʚ; ʜ) ʨʘʡʦʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ (ʨʘʡʦʥʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ, ʜʣʷ ʋʨʘʣʘ ï 15%). 

ʆʙʱʠʡ ʬʦʥʜ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʨʘʙʦʯʠʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʷʤʫʶ ʠʣʠ ʪʘʨʠʬʥʫʶ 

ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʠ ʚʩʝ ʜʦʧʣʘʪʳ ʢ ʥʝʡ (ʥʦʯʥʳʝ, ʧʨʘʟʜʥʠʯʥʳʝ, ʩʚʝʨʭʫʨʦʯʥʳʝ). 

ʇʨʷʤʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʩʦʩʪʦʠʪ ʠʟ ʩʫʤʤ: 

- ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʨʘʙʦʪʥʠʢʦʚ ʧʦʚʨʝʤʝʥʱʠʢʦʚ, ʥʘʯʠʩʣʷʝʤʘʷ ʧʦ ʪʘʨʠʬʥʳʤ 

ʩʪʘʚʢʘʤ; 

- ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʩʣʫʞʘʱʠʭ, ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʜʦʣʞʥʦʩʪʥʳʤ ʦʢʣʘʜʘʤ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʨʘʙʦʪʥʠʢʦʚ 

ʥʘ ʯʠʩʣʦ ʤʝʩʷʮʝʚ ʚ ʛʦʜʫ ʠ ʥʘ ʯʠʩʣʦ ʨʘʙʦʪʥʠʢʦʚ ʚ ʛʨʫʧʧʝ. 

ʇʦʚʨʝʤʝʥʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ: 

- ʧʨʦʩʪʘʷ ʧʦʚʨʝʤʝʥʥʘʷ; 

- ʧʦʚʨʝʤʝʥʥʘʷ ʧʨʝʤʠʘʣʴʥʘʷ. 

https://diplom-berezniki.ru/index.php?do=form&id=1
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ʇʣʘʥʠʨʦʚʘʥʠʝ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʧʣʘʥʠʨʫʝʤʦʛʦ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʪʘʨʠʬʥʳʤ ʩʪʘʚʢʘʤ. ʆʙɦ ʘʷ ʚʝʣʠʯʠʥʘ 

ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʥʫʞʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʝʜʠʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʥʘʣʦʛ ï 

38,5%, ʚ ʪʦʤ ʯʠʩʣʝ:  

1) ʦʪʯʠʩʣʝʥʠʡ ʚ ʬʦʥʜ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ï 4%; 

2) ʚ ʧʝʥʩʠʦʥʥʳʡ ʬʦʥʜ ï 28%; 

3) ʚ ʬʦʥʜ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ï 3,6%; 

4) ʩʨʝʜʩʪʚʘ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʦʪ ʥʝʩʯʘʩʪʥʳʭ 
ʩʣʫʯʘʝʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ï 2,9% 

https://diplom-berezniki.ru/index.php?do=form&id=1
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ʊʘʙʣʠʮʘ 4.3.1.2 

ʈʘʩʯʝʪ ʬʦʥʜʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʨʘʙʦʪʘʶʱʠʭ ʇɺʍ 

 
ʇʨʦʬʝʩʩʠʷ ʈʘʟʨʷʜ 

ʨʘʙʦʯʝʛʦ 
ʏʘʩʦʚʘʷ 
ʪʘʨʠʬʥʘʷ 

ʩʪʘʚʢʘ, 

ʨʫʙ 

ʏʠʩʣʝʥʥʦʩʪʴ 
ʨʘʙʦʯʠʭ 

ɹʘʣʘʥʩ ʨʘʙʦʯʝʛʦ 
ʚʨʝʤʝʥʠ, ʯ. 

ʆʩʥʦʚʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʪʳʩ.ʨʫʙ. ʈʘʡʦʥʥʳʡ 
ʢʦʵʬʬʠʮʠʝʥʪ,  

ʨʫʙ. 

ʌʦʥʜ 
ʦʩʥʦʚʥʦʡ 

ʟʘʨʧʣʘʪʳ 

ʩ ʫʯ. 
ʧʦʷʩʥ. 

ʢʦʵʬ., 

ʨʫʙ. 

ʌʦʥʜ 
ʜʦʧʦʣʥ. 

ɿʘʨʧʣʘʪʳ, 

ʨʫʙ. 

ʆʙʱʠʡ 
ʬʦʥʜ 

ʟʘʨʧʣʘʪʳ,  

ʨʫʙ. 

1 
ʨʘʙʦʯʝʛʦ 

ʚʩʝʭ ɿʘʨʧʣʘʪʘ 
ʧʦ 

ʪʘʨʠʬʫ, 

ʨʫʙ 

ʧʨʝʤʠʷ ʜʦʧʣʘʪʘ ʟʘ ʨʘʙʦʪʫ ʀʪʦʛʦ 
ʬʦʥʜ 

ʦʩʥʦʚʥʦʡ 

ʟʘʨʘʙʦʪʥʦʡ 
ʧʣʘʪʳ, ʨʫʙ 

% ʉʫʤʤʘ, 
ʨʫʙ 

ʥʦʯʥʦʝ 
ʚʨʝʤʷ 

ʇʨʘʟʜʥʠʯʥʳʝ 
ʜʥʠ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

ʈʝʤʦʥʪʥʳʡ 

ʧʝʨʩʦʥʘʣ: 
ʉʣʝʩʘʨʴ 

5 22,38 2 1624 3248 72690,2 50 36345,12 - - 109035,4 16355,30 125390,66 11285,16 136675,82 

ʨʝʤʦʥʪ 4 19,56 8 1624 12992 254124 50 127061,8 - - 381185,3 57177,79 438363,07 39452,68 477815,75 

ʥʠʢ 3 17,47 2 1624 3248 56742,6 50 28371,28 - - 85113,84 12767,08 97880,92 8809,28 106690,20 

ʀʪʦʛʦ               584505,95 

ʕʣʝʢʪʨʦʛʘʟʦ 5 22,92 2 1624 3248 74444,2 50 37222,08 - - 111666,2 16749,94 128416,18 11557,46 139973,63 

ʩʚʘʨʱʠʢ       4 20,03 1 1624 1624 32528,7 50 16264,36 - - 48793,08 7318,96 56112,04 5050,08 61162,13 

ʀʪʦʛʦ               201135,76 

ɼʝʞʫʨʥʳʡ 
ʧʝʨʩʦʥʘʣ: 

ʉʣʝʩʘʨʴ- 

5 22,92 2 1624 3248 74444,2 50 37222,08 - - 111666,2 16749,94 128416,18 11557,46 139973,63 

ʩʘʥʪʝʭʥʠʢ 4 20,03 2 1624 3248 65057,4 50 32528,72 - - 97586,16 14637,92 112224,08 10100,17 122324,25 

ʀʪʦʛʦ               262297,88 

ʕʣʝʢʪʨʦʤʦʥʪʸʨ 5 22,38 2 1624 3248 72690,2 50 36345,12 - - 109035,4 16355,30 125390,66 11285,16 136675,82 

ʀʪʦʛʦ               136675,82 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ 
ʧʝʨʩʦʥʘʣ: 

ɸʧʘʨʘʪʯʠʢ ʍɺʆ 

3 17,72 1 1624 1624 28777,3 50 14388,64 - - 43165,92 6474,89 49640,81 4467,67 54108,48 

https://diplom-berezniki.ru/index.php?do=form&id=1
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ʀʪʦʛʦ               54108,48 

ʆʩʥʦʚʥʦʡ 

ʧʝʨʩʦʥʘʣ: 
ʆʧʝʨʘʪ 

3 17,47 4 

1632 

6528 114044 50 57022,08 45617,7 - 216683,9 32502,59 249186,49 22426,78 271613,27 

ʦʨ ʢʦʪʝʣ 2 14,28 5 1632 8160 116525 50 58262,4 46609,9 - 221397,1 33209,57 254606,69 22914,60 277521,30 

ʴʥʦʡ 2 17,72 4 
1632 

6528 115676 50 57838,08 46270,5 - 219784,7 32967,71 252752,41 22747,72 275500,13 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

ʀʪʦʛʦ    
 

          824634,69 

ʉʧʝʮʠʘʣʠʩʪʳ: 

ʉʪʘʨʰʠʡ 

ʤʝʭʘʥʠʢ 

- 10000 1 12 ʤʝʩ 12 

ʤʝʩ 

120000 75 90000 - - 210000 31500 241500 21735 263235 

ʄʝʭʘʥʠʢ - 8000 1 12 ʤʝʩ 12 
ʤʝʩ 

96000 75 72000 - - 168000 25200 193200 17388 210588 

ʀʪʦʛʦ   37            473823 

                             2673857,4 

https://diplom-berezniki.ru/index.php?do=form&id=1
https://diplom-berezniki.ru/


 ʟʘʢʘʟʘʪʴ ʢʦʤʧʝʪʝʥʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʳ ʥʘ https://diplom-berezniki.ru  
83 

 

ʊʘʙʣʠʮʘ 4.3.1.3 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʦʥʜʘ ʦʧʣʘʪʳ ʪʨʫʜʘ ʧʦ ʩʪʘʪʴʷʤ ʢʘʣʴʢʫʣʷʮʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʪʘʪʝʡ 

ʢʘʣʴʢʫʣʷʮʠʠ 

ʂʘʪʝʛʦʨʠʷ 

ʨʘʙʦʪʘʶʱʠʭ 

ʉʫʤʤʘ 

ʌɿʇ, ʨʫʙ. 

ʆʪʯʠʩʣʝʥʠ

ʷ ʥʘ ʩʦʮ. 

ʅʫʞʜʳ, 

ʨʫʙ. 

ʅʘ 1 ɻʢʘʣ 

ɿ.ʇ. 

ʨʫʙ. 

ʦʪʯ. 

ʩʦʮ. 

ʥʫʞ 

1. ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

ʦʩʥʦʚʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʘʙʦʯʠʭ 

ʆʩʥʦʚʥʳʝ 

ʨʘʙʦʯʠʝ 

824634,69 

 

296868,49 13,51 4,86 

2. ʕʢʩʧʣʫʘʪʘʮʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ: 

     

ʘ) ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʈʝʤʦʥʪʥʳʡ 

ʧʝʨʩʦʥʘʣ 

922317,53 

 

332034,31 15,11 5,44 

ʙ) ʩʦʜʝʨʞʘʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ɼʝʞʫʨʥʳʡ 

ʧʝʨʩʦʥʘʣ 

398973,71 

 

143630,54 6,53 2,35 

3. ʎʝʭʦʚʳʝ ʨʘʩʭʦʜʳ:      

ʘ) ʩʦʜʝʨʞʘʥʠʝ ʮʝʭʦʚʦʛʦ 

ʧʝʨʩʦʥʘʣʘ 

ʉʣʫʞʘʱʠʝ 473823 

 

170576,28 7,76 2,79 

ʙ) ʩʦʜʝʨʞʘʥʠʝ ʟʜʘʥʠʡ, 

ʩʦʦʨʫʞʝʥʠʡ  

ɺʩʧʦʤʦʛʘʪʝʣʴʥ

ʳʝ ʨʘʙʦʯʠʝ 

54108,48 

 

19479,05 0,89 0,32 

ʀʪʦʛʦ  2673857,41 962588,67 43,79 15,77 

 

3.2. ʈʘʩʯʝʪ ʥʘʢʣʘʜʥʳʭ ʟʘʪʨʘʪ 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

¶ ʆʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

¶ ʆʙʱʝʭʦʟʷʡʩʪʚʝʥʥʳʝ 

¶ ʂʦʤʤʝʨʯʝʩʢʠʝ  

ʆʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ï ʵʪʦ ʨʘʩʭʦʜʳ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ɺ ʠʭ ʩʦʩʪʘʚ ʚʢʣʶʯʘʶʪʩʷ: 

¶ ʈʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ  

https://diplom-berezniki.ru/index.php?do=form&id=1
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¶ ʎʝʭʦʚʳʝ ʨʘʩʭʦʜʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʛʨʫʧʧ ʥʘʢʣʘʜʥʳʭ 

ʨʘʩʭʦʜʦʚ ʠʤʝʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ, ʥʦ ʠʭ ʦʙʲʝʜʠʥʷʝʪ ʪʦ, ʯʪʦ ʦʥʠ ʧʣʘʥʠʨʫʶʪʩʷ ʠ 

ʫʯʠʪʳʚʘʶʪʩʷ ʧʦ ʤʝʩʪʘʤ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʪ.ʝ. ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ, ʘ ʥʝ ʧʦ ʚʠʜʘʤ ʧʨʦʜʫʢʮʠʠ. ʕʪʠ ʨʘʩʭʦʜʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʤrʠ ʚʠʜʘʤʠ ʧʨʦʜʫʢʮʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʨʠʥʷʪʦʡ ʙʘʟʝ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʨʘʩʭʦʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʮʝʣʠ ʛʦʜʦʚʳʭ, ʢʚʘʨʪʘʣʴʥʳʭ ʩʤʝʪ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥʘ 

ʢʘʞʜʳʡ ʤʝʩʷʮ ʧʦ ʢʘʞʜʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʝʜʠʥʠʮʝ, ʮʝʭʫ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʊʘʙʣʠʮʘ 4.3.2.1 

ʉʤʝʪʘ ʟʘʪʨʘʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʩʦʜʝʨʞʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʇɺʍ 

ʉʪʘʪʴʷ ʟʘʪʨʘʪ ʉʫʤʤʘ, ʨʫʙ.  ʇʨʠʤʝʯʘʥʠʝ 

ɼʦ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʇʦʩʣʝ 

ʨʝʢʦʥʩʪʨʫʢ

ʮʠʠ 

 

1. ɸʤʦʨʪʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ 

339648 382123,44 4.2.1.5 

2. ʉʦʜʝʨʞʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

ʘ) ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʦʩʥʦʚʥʘʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʜʝʞʫʨʥʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʙ) ʦʪʯʠʩʣʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʥʫʞʜʳ 

 

ʚ)  ʤʘʪʝʨʠʘʣʳ 

 

398973,71 

 

143630,54 

 

949572912 

 

398973,71 

 

143630,54 

 

633028608 

4.3.1.4 

 

 

 

 

ɼʘʥʥʳʝ ʮʝʭʘ 

3. ʊʝʢʫʱʠʡ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

ʘ)  ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʦʩʥʦʚʥʘʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʨʝʤʦʥʪʥʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʙ) ʦʪʯʠʩʣʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʥʫʞʜʳ 

ʚ) ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ 

 

922317,53 

 

332034,31 

220000 

 

922317,53 

 

332034,31 

220000 

4.3.1.4 

4. ʋʩʣʫʛʠ ʜʨʫʛʠʭ ʮʝʭʦʚ 1054000 1054000 ɼʘʥʥʳʝ ʮʝʭʘ 

ʀʪʦʛʦ 952983516,10 636481687,50  

ʅʘ 1ɻʢʘʣʣʦʨʠʡ 15608,35 10424,56  

ʀʩʭʦʜʷ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʢʦʪʣʦʘʛʨʝʛʘʪ ʙʫʜʝʪ 

ʨʘʩʭʦʜʦʚʘʪʴ 0,054ʤ
3
/ʩ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʘ ʧʦ ʧʘʩʧʦʨʪʫ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʘʨʘ 

ʢʦʪʣʦʘʛʨʝʛʘʪ ʨʘʩʭʦʜʫʝʪ 0,081ʤ
3
/ʩ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ 

https://diplom-berezniki.ru/index.php?do=form&id=1
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ʨʘʩʭʦʜ ʛʘʟʘ, ʟʘ 212 ʜʥʝʡ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʩʝʟʦʥʘ, ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʙʫʜʝʪ 

ʨʘʚʝʥ 0,054Ĭ3600Ĭ24Ĭ212=989107,2ʤ
3
 ,ʯʪʦ ʧʨʠ ʩʪʦʠʤʦʩʪʠ 1ʤ

3
 ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ʨʘʚʥʦʡ 640 ʨʫʙ. ʦʙʦʡʜʝʪʩʷ ʧʨʝʜʧʨʠʷʪʠʶ ʚ 633028608 ʨʫʙ. 

ʊʘʙʣʠʮʘ 4.3.2.2 

ʉʤʝʪʘ ʮʝʭʦʚʳʭ ʨʘʩʭʦʜʦʚ ʇɺʍ 

ʉʪʘʪʴʷ ʟʘʪʨʘʪ ʉʫʤʤʘ, ʨʫʙ. ʇʨʠʤʝʯʘʥʠʝ 

1. ʉʦʜʝʨʞʘʥʠʝ ʮʝʭʦʚʦʛʦ ʧʝʨʩʦʥʘʣʘ: 

ʘ) ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʙ) ʦʪʯʠʩʣʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʥʫʞʜʳ 

 

473823 

 

170576,28 

4.3.1.4 

ʀʪʦʛʦ 644399,28  

2. ɸʤʦʨʪʠʟʘʮʠʷ ʟʜʘʥʠʡ 12171,98 4.2.1.5 

3. ʉʦʜʝʨʞʘʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ: 

ʘ) ʤʘʪʝʨʠʘʣʳ 

ʙ) ʪʦʧʣʠʚʦ 

ʚ) ʦʪʦʧʣʝʥʠʝ ʠ ʦʩʚʝʱʝʥʠʝ 

ʛ) ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʄʆʇ 

ʜ) ʦʪʯʠʩʣʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʥʫʞʜʳ 

 

856000 

722000 

335000 

473823 

19479,05 

 

ʂʘʣʴʢʫʣʷʮʠʷ 

 

 

4.3.1.4 

4.3.1.4 

ʀʪʦʛʦ 2406302,05  

4. ʊʝʢʫʱʠʡ ʨʝʤʦʥʪ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 118000 ʂʘʣʴʢʫʣʷʮʠʷ 

ʀʪʦʛʦ 118000  

5. ʇʨʦʯʠʝ ʨʘʩʭʦʜʳ 4005000 ʂʘʣʴʢʫʣʷʮʠʷ 

ʀʪʦʛʦ 7185873,31  

ʅʘ 1 ɻʢʘʣʣʦʨʠʡ 117,69  

 

ʆʙʱʝʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ï ʵʪʦ ʨʘʩʭʦʜʳ 

ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʚʷʟʘʥʳ ʩ ʬʫʥʢʮʠʝʡ ʨʫʢʦʚʦʜʩʪʚʘ, 

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʝʜʧʨʠʷʪʠʷ.  

 ɿʘ ʙʘʟʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪ 

ʚʝʣʠʯʠʥʫ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʨʘʙʦʪʘʶʱʠʭ. 

ʂʦʤʤʝʨʯʝʩʢʠʝ ʨʘʩʭʦʜʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʦʙʱʝʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʦʪʜʝʣʴʥʦʡ 

ʩʪʘʪʴʝʡ ʥʝ ʚʳʜʝʣʷʶʪʩʷ. 
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ʊʘʙʣʠʮʘ 4.3.2.3 

ʉʦʩʪʘʚ ʥʘʢʣʘʜʥʳʭ ʟʘʪʨʘʪ ʇɺʍ 

ˉ 

ʧ/ʧ 

ʉʪʘʪʴʠ ʢʘʣʴʢʫʣʷʮʠʠ ʆʙʱʘʷ ʩʫʤʤʘ, ʪʳʩ. ʨʫʙ. ʅʘ 1ɻʢʘʣʣ. ʪ. ʨʫʙ. 

ʜʦ 

ʨʝʢʦʥʩʪʨʫʢʮ

ʠʠ 

ʧʦʩʣʝ 

ʨʝʢʦʥʩʪʨʫʢʮ

ʠʠ 

 

ʜʦ 

ʨʝʢʦʥʩʪʨʫʢ

ʮʠʠ 

ʧʦʩʣʝ 

ʨʝʢʦʥʩʪʨʫʢ

ʮʠʠ 

 ʆʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʨʘʩʭʦʜʳ: ʚʩʝʛʦ ʚ ʪ.ʯ. 

¶ ʈʉʠʕʆ 

¶ ʮʝʭʦʚʳʝ ʨʘʩʭʦʜ  r

 

960169,389 

952983,516 

7185,873 

 

643667,561 

636481,688 

7185,873 

 

15,726 

15,608 

0,117 

 

10,542 

10,424 

0,117 

 ʀʪʦʛʦ 960169,389 643667,561 15,726 10,542 

 

ʆʙʲʝʜʠʥʷʝʤ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʨʘʩʯʝʪʳ ʨʘʟʜʝʣʘ 3 ʚ ʩʚʦʜʥʫʶ ʢʘʣʴʢʫʣʷʮʠʶ.  
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ʊʘʙʣʠʮʘ 4.3.2.4 

ʂʘʣʴʢʫʣʷʮʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʘʨʘ 

ˉ ʧ/ʧ ʉʪʘʪʴʠ ʨʘʩʭʦʜʘ ɽʜ. 

ʠʟʤ. 

ɼʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʄ1=61056 ïɻʢʘʣ/ʛʦʜ ʇʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʄ2=61056 ɻʢʘʣ/ʛʦʜ ʆʪʢʣʦʥʝʥ

ʠʷ (- 

ʵʢʦʥʦʤʠʷ, 

+ 

ʧʝʨʝʨʘʩʭʦ

ʜ) 

ʂʦʣ-ʚʦ 

(ʥʦʨʤʘ 

ʨʘʩʭʦʜʘ) 

ʎʝʥʘ ʟʘ 

ʝʜ., ʨʫʙ. 

ʉʫʤʤʘ ʥʘ 

ʝʜ., ʨʫʙ. 

ʉʫʤʤʘ ʥʘ 

ʚʝʩʴ 

ʚrʧʫʩʢ, 

ʨʫʙ. 

ʂʦʣ-ʚʦ 

(ʥʦʨʤʘ 

ʨʘʩʭʦʜʘ) 

ʎʝʥʘ ʟʘ ʝʜ., 

ʨʫʙ. 

ʉʫʤʤʘ ʥʘ 

ʝʜ., ʨʫʙ. 

ʉʫʤʤʘ ʥʘ 

ʚʝʩʴ 

ʚrʧʫʩʢ, 

ʨʫʙ. 

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

1 ʉʳʨʴʝ ʠ ʤʘʪʝʨʠʘʣʳ  - - 14,02 856000   14,02 856000  

2 ʊʦʧʣʠʚʦ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʮʝʣʠ  

ʤ
3
 291,6 640 15552,491 949572912 194,4 640 10368 633028608 -316544304 

3 ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʘʙʦʯʠʭ 

 - - 13,51 824634,69 
 

  13,51 824634,69 
 

- 

4 ʆʪʯʠʩʣʝʥʠʷ ʥʘ ʩʦʮ. 

ʅʫʞʜʳ  

 - - 4,86 296868,49   4,86 296868,49 - 

5 ʆʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝ

ʥʥʳʝ ʨʘʩʭʦʜʳ 

 - - 15726 960169389   10542 643667561 -316501828 

 ʀʪʦʛʦ ʮʝʭʦʚʘʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

 - - 31310,92 1911719804,18   20942,64 1278673672,18 -633046132 
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3.3 ʈʘʩʯʝʪ ʩʪʨʫʢʪʫʨʳ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. 

ʇʦʜ ʩʪʨʫʢʪʫʨʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʦʥʠʤʘʝʪʩʷ ʝʝ ʩʦʩʪʘʚ ʧʦ ʩʪʘʪʴʷʤ ʠ ʠʭ 

ʜʦʣʷ ʚ ʧʦʣʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

ʉʪʨʫʢʪʫʨʫ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʦʢʘʟʘʪʝʣʠ: 

1. ɼʦʣʷ ʦʪʜʝʣʴʥʦʡ ʩʪʘʪʴʠ ʚ ʧʦʣʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

2. ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʞʠʚʳʤ ʠ ʦʚʝʱʝʩʪʚʣʝʥʥʳʤ ʪʨʫʜʦʤ 

3. ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʧʝʨʝʤʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ 

 

ʊʘʙʣʠʮʘ 4.3.3.1. 

ʉʦʩʪʘʚ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʘʣʠʟʘʮʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ˉ 

ʧ/ʧ 

ʉʪʘʪʴʠ ʨʘʩʭʦʜʘ ɼʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ  ʇʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ  ʆʪʢʣʦʥʝ

ʥʠʷ (°) ʉʪʦʠʤʦʩʪʴ, 

ʨʫʙ. 

ʋʜʝʣʴʥʳʡ 

ʚʝʩ, % 

ʉʪʦʠʤʦʩʪʴ, 

ʨʫʙ. 

ʋʜʝʣʴʥʳʡ 

ʚʝʩ, % 

1 2 4 5 8 9 10=9-5 

1.  ʇʝʨʝʤʝʥʥʳʝ 

 ʚ ʪ.ʯ. 

950428912 49,7 633884608 49,6 -0,1 

 ʉʳʨʴʝ ʠ ʤʘʪʝʨʠʘʣʳ 856000 0,1 856000 0,13  

 ʊʦʧʣʠʚʦ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʮʝʣʠ 

949572912 49,6 633028608 49,5 -0,1 

2.  ʇʦʩʪʦʷʥʥʳʝ  

ʚ ʪ.ʯ. 

961290892,18 50,3 644789064,18 50,4 +0,1 

 ɿʘʨʧʣʘʪʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʘʙʦʯʠʭ 

824634,69 

 

0,09 824634,69 

 

0,09  

 ʆʪʯʠʩʣʝʥʠʷ ʥʘ ʩʦʮ. 

ʅʫʞʜʳ 

296868,49 0,01 296868,49 0,01  

 ʆʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥ

ʳʝ ʨʘʩʭʦʜʳ 

960169389 50,2 643667561 50,3 +0,1 

 ʀʪʦʛʦ ʮʝʭʦʚʘʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ  

1911719804,18 100% 1278673672,18 100%  
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3.4. ʈʘʩʯʝʪ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ  

ʧʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ. 

 

ʂ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ: 

1) ʪʝʭʥʠʯʝʩʢʠʝ, ʪ.ʝ. ʚʥʝʜʨʝʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʧʣʘʥʦʚʦʤ ʧʝʨʠʦʜʝ 

ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ; 

2) ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ. ʇʦʜ ʵʪʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʥʠʤʘʝʪʩʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʨʫʜʘ ʧʨʝʜʧʨʠ̫ ʪʠʠ ʚ 

ʧʣʘʥʦʚʦʤ ʧʝʨʠʦʜʝ (ʫʛʣʫʙʣʝʥʠʝ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʢʦʦʧʝʨʠʨʦʚʘʥʠʷ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ, 

ʚʥʝʜʨʝʥʠʝ ʙʨʠʛʘʜʥʦʡ ʬʦʨʤr  ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ, ʅʆʊ ʠ ʜʨ.); 

3) ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʤʘ, ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ; 

4) ʫʨʦʚʝʥʴ ʠʥʬʣʷʮʠʠ ʚ ʧʣʘʥʦʚʦʤ ʧʝʨʠʦʜʝ; 

5) ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ.  

 

ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʣʠʷʶʪ ʥʘ ʦʙʲʝʤ ʚʳʧʫʩʢʘ 

ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʦʜʠʪʝʣɹʥʦʩʪʴ ʪʨʫʜʘ (ʚʳʨʘʙʦʪʢʫ), ʠʟʤʝʥʝʥʠʝ ʥʦʨʤ ʠ ʮʝʥ ʥʘ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ: 

ʘ) ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ (VCD ): 

,%,1001 Öö
ö
÷

õ
æ
æ
ç

å
-=D ʋʇ

V

ʋʇ

V d
J

J
C  

ʛʜʝ  ʋʇJ ð ʠʥʜʝʢʩ ʫʩʣʦʚʥʦ-ʧʦʩʪʦʷʥʥʳʭ ʨʘʩʭʦʜʦʚ;  

VJ ð ʠʥʜʝʢʩ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ;  

ʋʇd  ð ʜʦʣʷ ʫʩʣʦʚʥʦ-ʧʦʩʪʦʷʥʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ; 

 JV = 1 
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 67,0
18,961290892

18,644789064
==ʋʇJ  

 503,0
100

3,50
==ʋʇd  

 %6,16100503,0
1

67,0
1 =³³ö

÷

õ
æ
ç

å
-=D Vʉ  

ʚ) ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʥʦʨʤ ʠ 

ʮʝʥ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ (ʎʅC .D ) 

( ) %1001. ³³³-=D ʄʎHʮʥ dJJC  

ʛʜʝ  Jʥ ð ʠʥʜʝʢʩ ʥʦʨʤ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ; 

Jʮ ð ʠʥʜʝʢʩ ʮʝʥ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ; 

dʤ ð ʜʦʣʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. 

7,0
6,291

4,194
==ʅJ  

1=ʎJ  - ʪʘʢ ʢʘʢ ʮʝʥʘ ʥʝ ʠʟʤʝʥʠʣʘʩʴ 

5.0
18.1911719804

949572912
==d  

( ) %151005,017,01 =³³³-=D ʅʎC  

ʆʙʱʘʷ ʚʝʣʠʯʠʥʘ ʠʟʤʝʥʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʚ ʧʣʘʥʦʚʦʤ ʧʝʨʠʦʜʝ 

ʩʦʩʪʘʚʠʪ (ʦʙʱCD ): 

ʥʮVʦʙʱ Cʉʉ D°D°=D°  

%6,31156,16 =+=D ʦʙʱC  

ʇʨʦʚʝʨʢʘ: 

%6,31100100
92,31310

64,20942
=-³  

 4.4 ʎʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ 

ʃʶʙʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ ʠʤʝʪʴ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʤʝʪʦʜʠʢʫ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʮʝʥ ʥʘ ʧʨʦʠʟʚʦʜʠʤʳʝ ʠʤ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʮʝʥ ï 

ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ  

https://diplom-berezniki.ru/index.php?do=form&id=1
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ʈʠʩ. 12. 

1. ɺʦʟʤʦʞʥʳʝ ʮʝʣʠ: 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ 

¶ ʤʘʢʩʠʤʠʟʘʮʠʷ ʪʝʢʫʱʝʡ ʧʨʠʙʳʣʠ 

¶ ʟʘʚʦʝʚʘʥʠʝ ʣʠʜʝʨʩʪʚʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʜʦʣʠ ʨʳʥʢʘ ʠʣʠ ʢʘʯʝʩʪʚʘ ʪʦʚʘʨʦʚ 

2. ʅʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʩʧʨʦʩ ʥʘ ʧʨʦʠʟʚʦʜʠʤʳʡ ʪʦʚʘʨ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʮʝʥ. 

3. ʇʦ ʤʠʥʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʮʝʥ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʦʙʱʠʭ (ʚʘʣʦʚʳʭ) 

ʠʟʜʝʨʞʢʘʭ ʧʨʝʜʧʨʠ̫ ʪʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʫʤʤʫ ʧʦʩʪʦʷʥʥʳʭ ʠ 

ʧʝʨʝʤʝʥʥʳʭ ʠʟʜʝʨʞʝʢ. 

4. ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʮʝʥʫ ʦʢʘʟʳʚʘʝʪ ʧʦʚʝʜʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʮʝʥʳ 

ʥʘ ʠʭ ʧʨʦʜʫʢʮʠʶ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥ ʠ ʢʘʯʝʩʪʚʘ ʪʦʚʘʨʦʚ ʩʚʦʠʭ 

ʢʦʥʢʫʨʝʥʪʦʚ ʧʨʝʜʧʨʠʷʪʠʝ ʤʦʞʝʪ ʧʨʦʠʟʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʫʧʢʠ ʠ 

ʩʦʧʦʩʪʘʚʠʪʴ ʮʝʥʳ ʠ ʪʦʚʘʨʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʊʘʢʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʤʦʛʘʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʩʨʝʜʥʠʡ ʜʠʘʧʘʟʦʥ ʩʚʦʠʭ ʮʝʥ. 

5. ʆʧʪʠʤʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʮʝʥʘ ʥʘ ʧʨʦʠʟʚʦʜʠʤʳʡ ʪʦʚʘʨ ʜʦʣʞʥʘ 

ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʝʱʝʥʠʝ ʚʩʝʭ ʠʟʜʝʨʞʝʢ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ. 

ʊʘʢ ʢʘʢ ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʦʜʘʸʪ ʥʝ ʪʝʧʣʦ, ʘ ʩʢʚʘʞʠʥʳ, ʘ ʩʪʦʠʤʦʩʪʴ ʩʢʚʘʞʠʥʳ 

ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʧʨʦʭʦʜʢʠ ʚ ʤʝʪʨʘʭ. ʇʦ ʵʪʦʤʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʦʜʠʤ 

ʢʘʣʴʢʫʣʷʮʠʶ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʟʘ ʛʦʜ, ʛʜʝ ʥʘʛʣʷʜʥʦ ʩʤʦʞʝʤ 

ʫʚʠʜʝʪʴ ʚʣʠʷʥʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʤʝʪʨʘ ʙʫʨʝʥʠʷ 

https://diplom-berezniki.ru/index.php?do=form&id=1
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ʊʘʙʣʠʮʘ 4.4.1 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʙʫʨʦʚʳʭ ʨʘʙʦʪ 

ˉʧ/ʧ ʉʪʘʪʴʠ ʨʘʩʭʦʜʘ ɼʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ  87924ʤ. ʇʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ  

87924ʤ 

ʆʪʢʣʦʥʝʥʠʷ 

(- ʵʢʦʥʦʤʠʷ, 

+ 

ʧʝʨʝʨʘʩʭʦʜ) 

ʅʘ 1 ʤʝʪʨ 

ʧʨʦʭʦʜʢʠ 

ʪ.ʨʫʙ 

ʅʘ ʚʝʩʴ 

ʚʳʧʫʩʢ ʪ.ʨʫʙ 

ʅʘ 1 ʤʝʪʨ 

ʧʨʦʭʦʜʢʠ 

ʪ.ʨʫʙ 

ʅʘ ʚʝʩʴ 

ʚʳʧʫʩʢ ʪ.ʨʫ. 

1 2 3 4 5 6 7 

1 ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ 

ʨʘʙʦʪʳ ʢ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ 

0,76 66805 0,76 66805  

2 ʄʦʥʪʘʞ, ʜʝʤʦʥʪʘʞ 

ʥʘʟʝʤʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ 

0,21 18471 0,21 18471  

3 ɹʫʨʝʥʠʝ ʠ ʢʨʝʧʣʝʥʠʝ 

ʩʢʚʘʞʠʥ 

37,902 
 

3332455 37,902 
 

3332455  

4 ʀʩʧʳʪʘʥʠʝ ʩʢʚʘʞʠʥ 0,14 12572 0,14 12572  

5 ʇʨʦʤʳʩʣʦʚʦ ï

ʛʝʦʬʠʟʠʯʝʩʢʠʝ 

ʨʘʙʦʪʳ 

0,04 3544 0,04 3544  

6 ʕʢʩʧʣʫʘʪʘʮʠʷ 

ʪʝʧʣʦʬʠʢʘʮʠʦʥʥʦʡ 

ʢʦʪʝʣʴʥʦʡ 

21,742 1911719,804 14,542 1278673,672 -633046 
 

7 ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ 0,88 77682 0,88 77682  

8 ʇʨʦʯʠʝ ʨʘʩʭʦʜʳ 0,23 20000 0,23 20000  

9 ʀʪʦʛʦ  61,909 
 

5443248,804 
 

54,709 
 

4810202,672 
 

-633046,132 
 

 

ʈʂʉʎ ³=  

ʛʜʝ  ʉ ï ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʤ ʧʨʦʭʦʜʢʠ, ʪ.ʨʫʙ.; 

        ʂʈ ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʧʨʠʥʠʤʘʝʤ ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷ 

ʂʈ=11,3 

 905,68113,1909,61 =³=ʎ  ʪ.ʨʫʙ. 

 ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʢ çʪʦʯʢʠ ʙʝʟʫʙʳʪʦʯʥʦʩʪʠè ʜʦ ʠ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 
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ɼʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

2    0    

4    0    

6    0    

8    0    

æ
 
 
 
 

ç
 
 
 
 

ã
 
 
 
 

Ý
 
 
 
 

á
 
 
 
 

ã
 
 
 
 

æ
 
 
 
 

ç
 
 
 
 

ñ
 
 
 
 

ç
 
 
 
 

. 
  
 

å
 
 
 
 

è
 
 
 
 

Ö
 
 
 
 

. 
  
 

ß    ã    à    Ý    ì    Ú    æ    ç    ×    ã    ä    å    ã    Ù    Õ    Û    ç    .    á    /    Ø    ã    Ù    

2    0    4    0    6    0    8    0    

ä    ã    à    â    Õ    ô    æ    Ú    Ö    Ú    æ    ç    ã    Ý    á    ã    æ    ç    ñ    

ä    ã    æ    ç    ã    ô    â    â    ð    Ú    å    Õ    æ    ê    ã    Ù    ð    

æ    ç    ã    Ý    á    ã    æ    ç    ñ    ä    å    ã    Ù    Õ    Û    

1    5     ,     7    4    4    

8    7    9    2    4    

T    Ö    

3    1    ,     3     1    

6    8    ,     9    0    5     

4    9    8    4    0    

4    7    ,     6    8    9    

ʈʠʩ. 13. 

 %7,81
15,566848,34

15,744
%100 =

-
=³

-
=

ʈʇʝʨ

ʈʇʦʩʪ
ʙ

ʉʎ

ʉ
ʊ  

ʇʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

2    0    

4    0    

6    0    

8    0    

æ
 
 
 
 

ç
 
 
 
 

ã
 
 
 
 

Ý
 
 
 
 

á
 
 
 
 

ã
 
 
 
 

æ
 
 
 
 

ç
 
 
 
 

ñ
 
 
 
 

ç
 
 
 
 

.  
  
å
 
 
 
 

è
 
 
 
 

Ö
 
 
 
 

.  
  

ß    ã    à    Ý    ì    Ú    æ    ç    ×    ã    ä    å    ã    Ù    Õ    Û    ç    .    á    /    Ø    ã    Ù    

2    0    4    0    6    0    8    0    

ä    ã    à    â    Õ    ô    æ    Ú    Ö    Ú    æ    ç    ã    Ý    á    ã    æ    ç    ñ    

ä    ã    æ    ç    ã    ô    â    â    ð    Ú    å    Õ    æ    ê    ã    Ù    ð    

æ    ç    ã    Ý    á    ã    æ    ç    ñ    ä    å    ã    Ù    Õ    Û    

T    Ö    

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

6    8    ,     9    0    5    

5    4    ,     7    0    9    

2    9    ,     3    9    0    

ʈʠʩ. 14. 
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 %2,43
382,10848,34

561,10
%100 =

-
=³

-
=

ʈʇʝʨ

ʈʇʦʩʪ
ʙ

ʉʎ

ʉ
ʊ  

ʆʪʧʫʩʢʥʘʷ ʮʝʥʘ ʩ ʫʯʝʪʦʤ ʥʘʣʦʛʘ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ: 

ʎʦʪʧ=ʎĬʅɼʉʧʦʣ 

ʛʜʝ   ʅɼʉ ï ʥʘʣʦʛ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ, ʅɼʉ = 18% 

 ʎʦʪʧ= 68,905 Ĭ1,18 = 81,308 ʪ.ʨʫʙ. 

 ɺʳʨʫʯʢʘ ʦʪ ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʪʘ ʟʘ ʛʦʜ: 

 ɺʇ = ʎʦʪʧĬ ʄ 

ʛʜʝ   ʄ ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ, ʪ.ʝ. ʧʨʦʙʫʨʝʥʥʳʭ ʤʝʪʨʦʚ ʟʘ ʛʦʜ 

 ɺʇ = 81,308 Ĭ 87924 = 7148886,438 ʪ.ʨʫʙ. 

 ʉʫʤʤʘ ʅɼʉ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʝʥʘ ʥʘ ʚʝʩʴ ʦʙʲʝʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʘ: 

 

101,1090508
18,1

438,7148886
438,7148886

18,1
=-=-=

ɺʇ
ɺʇʅɼʉʇʆʃ ʪ.ʨʫʙ

. 

 ʅɼʉ, ʢʦʪʦʨʳʡ ʫʧʣʘʯʝʥ ʧʦʩʪʘʚʱʠʢʦʤ ʩʳʨʴʷ ï ʅɼʉʫʧʣ 
ʊʘʙʣʠʮʘ4.4.2 

ʈʘʩʯʝʪ ʩʫʤʤʳ ʅɼʉ ʫʧʣʘʯʝʥʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘʤ. 
 

ʅɼʉ ʚ ʙʶʜʞʝʪ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʫʧʣʧʦʣɹ ʅɼʉʅɼʉʅɼʉ -=  

ʘ) ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʅʘʠʤʝ

ʥʦʚʘʥ

ʠʝ 

ʟʘʪʨʘʪ 

ɼʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʇʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 1 

ʛʦʜ 

ʇʦʩʣʝ  

ʨʝʢʦʥʩʪʨʫʢʮʠʠ 2 ʛʦʜ 

ʉʪʦʠʤʦʩʪʴ 

(ʪ.ʨʫʙ.) 

ʄ1=87924 

ʅɼʉ 

18% 

ʉʪʦʠʤʦʩʪʴ 

(ʪ.ʨʫʙ.) 

ʄ2=87924 

ʅɼʉ 

18% 

ʉʪʦʠʤʦʩʪʴ 

(ʪ.ʨʫʙ.) 

ʄ2=87924 

ʅɼʉ 

18% 

ʄʘʪʝʨ

ʠʘʣʳ  

181776 32719,68 181776 32719,68 181776 32719,68 

ʕʣ. 

ʕʥʝʨʛ

ʠ ̫

12352 2223,36 12352 2223,36 12352 2223,36 

ɻʘʟ  949572,912 170923,124 633028,608 113945,149 633028,608 113945,149 

ʇʦʢʫʧ

ʥʦʝ 

ʦʙʦʨʫ

ʜʦʚʘʥ

ʠʝ 

 

 

 

 

198 35,64  

 

 

 

ʀʪʦʛʦ 1143700,912 205866,164 827354,6 148923,8 827156,6 148888,2 
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  ʅɼʉɹ= 1090508,101 ï205866,164= 884641,937 ʪ.ʨʫʙ. 

ʙ) ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

 1 ʛʦʜ ʅɼʉɹ=1090508,101 ï148923,8= 941584,301ʪ.ʨʫʙ. 

 2 ʛʦʜ ʅɼʉɹ=1090508,101 ï148888,2= 941619,901 ʪ.ʨʫʙ. 

 

ɹʘʣʘʥʩʦʚʫʶ ʧʨʠʙʳʣʴ ʟʘ ʛʦʜ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

ɹʅɼʉZɺʇɹʇ --=  

ʛʜʝ Z ï ʧʦʣʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʩʝʛʦ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ 

ʘ) ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ɹʇ =7148886,438 ï5443248,804ï884641,937 = 820995,697ʪ.ʨʫʙ. 
 

ʙ) ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ  

 1 ʛʦʜ ɹʇ =7148886,438 ï 4810202,672 ï941584,301= 1397099,465 ʪ.ʨʫʙ. 

 2 ʛʦʜ ɹʇ =7148886,438 ï4810202,672 ï941619,901 = 1397063,865 ʪ.ʨʫʙ. 

 

ʅʘʣʦʛʠ ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

 

1. ʅʘ ʠʤʫʱʝʩʪʚʦ: 

ʀʀ ʉʅ ³= 022,0  

 ʛʜʝ ʉʀ ï ʩʪʦʠʤʦʩʪʴ ʠʤʫʱʝʩʪʚʘ (ʦʩʪʘʪʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʆʇʌ), ʨʫʙ. 

  2,2% ï ʩʪʘʚʢʘ ʥʘʣʦʛʘ ʥʘ ʠʤʫʱʝʩʪʚʦ. 

 ʘ) ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

  ʅʀ=0,022 Ĭ 608599 = 13389,18 ʪ.ʨʫʙ. 

 ʙ) ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

 1 ʛʦʜ ʅʀ=0,022 Ĭ 608815 = 13393,93 ʪ.ʨʫʙ. 

 2 ʛʦʜ ʅʀ=0,022 Ĭ 608815 = 13393,93 ʪ.ʨʫʙ. 

 

ʅʘʣʦʛʦʦʙʣʘʛʘʝʤʫʶ ʙʘʟʫ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʀʅɹʇʅɹ -= . 

 ʘ) ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

https://diplom-berezniki.ru/index.php?do=form&id=1
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  ʅɹ =820995,697ï 13389,18 = 807606,517ʪ.ʨʫʙ. 

 ʙ) ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

 1 ʛʦʜ ʅɹ =1397099,465ï 13393,93 = 1383705,54 ʪ.ʨʫʙ. 

 2 ʛʦʜ ʅɹ =1397063,865 ï 13393,93 = 1383669,94 ʪ.ʨʫʙ. 

2. ʅʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ: 

ʅɹʅʇ ³= 24,0  

 ʛʜʝ 24% ï ʩʪʘʚʢʘ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ ʦʪ ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʦʡ ʙʘʟʳ. 

 

 ʘ) ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

  ʅʇ = 0,24 Ĭ 807606,517= 193825,564 ʪ.ʨʫʙ. 

 ʙ) ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

 1 ʛʦʜ ʅʇ = 0,24 Ĭ 1383705,54 =332089,33 ʪ.ʨʫʙ. 

 2 ʛʦʜ ʅʇ = 0,24 Ĭ 1383669,94 =332080,786 ʪ.ʨʫʙ. 

3. ʏʠʩʪʫʶ ʧʨʠʙʳʣʴ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

ʧʅʅɹʏʇ -=  

 ʘ) ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

  ʏʇ1 =807606,517ï193825,564 = 613780,953 ʪ.ʨʫʙ. 

 ʙ) ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

 1 ʛʦʜ ʏʇ2 =1383705,54 ï332089,33 = 1051616,21 ʪ.ʨʫʙ. 

 2 ʛʦʜ ʏʇ3 =1383669,94 ï332080,786 = 1051589,154 ʪ.ʨʫʙ. 

4. ʈʘʩʩʯʠʪʳʚʘʝʤ ʚʝʣʠʯʠʥʫ ʧʨʠʨʦʩʪʘ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʟʘ 1-ʡ ʛʦʜ 

ʵʢʩʧʣʫʘʪʘʮʠʠ (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʝʣʠʯʠʥʦʡ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʜʦ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ), ʟʘ 2-ʡ ʛʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʝʣʠʯʠʥʦʡ ʯʠʩʪʦʡ 

ʧʨʠʙʳʣʠ ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ).   

1 ʛʦʜ ȹʇʏ = ʏʇ2 ï ʏʇ1 =1051616,21 ï613780,953 = 437835,3 ʪ.ʨʫʙ. 

2 ʛʦʜ ȹʇʏ = ʏʇ3 ï ʏʇ1 =1051589,154 ï613780,953 = 437808,2 ʪ.ʨʫʙ. 
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ʊʘʙʣʠʮʘ 4.4.3 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ (ʪʳʩ. ʨʫʙʣʝʡ) 

ɼʦ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʪ.ʨʫʙ. 

ʇʦʩʣʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ 1 

ʛʦʜ ʪ.ʨʫʙ. 

ʇʦʩʣʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

2 ʛʦʜ ʪ.ʨʫʙ. 

ɺʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʟʘ 

ʧʝʨʠʦʜ 

7148886,438 7148886,438 7148886,438 

ʉʫʤʤʘ ʅɼʉ, ʢʦʪʦʨʳʡ 

çʧʦʣʫʯʝʥè ʥʘ ʚʝʩʴ ʦʙʲʝʤ 

ʨʝʘʣʠʟʘʮʠʠ 

1090508,101 1090508,101 1090508,101 

ʉʫʤʤʘ ʅɼʉ, ʢʦʪʦʨʳʡ 

ʫʧʣʘʯʝʥ 

205866,164 148923,8 148888,2 

ʅɼʉ ʚ ʙʶʜʞʝʪ 884641,937 941584,301 941619,901 

ʇʦʣʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

5443248,804 4810202,672 4810202,672 

ɹʘʣʘʥʩʦʚʘʷ ʧʨʠʙʳʣʴ 820995,697 1397099,465 1397063,865 

ʅʘʣʦʛ ʥʘ ʠʤʫʱʝʩʪʚʦ 13389,18 13393,93 13393,93 

ʏʠʩʪʘʷ ʧʨʠʙʳʣʴ 613780,953 1051616,21 1051589,154 

 

 

4.5 ʈʘʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ 

 

ɺ 1994 ʛʦʜʫ ʙʳʣʠ ʠʟʜʘʥʳ ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʮʝʥʢʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʠʭ ʦʪʙʦʨʫ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʦ ʟʘʜʘʥʠʶ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʩ ʮʝʣʴʶ ʫʥʠʬʠʢʘʮʠʠ 

ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʧʝʨʝʭʦʜʘ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ. ɺ ʵʪʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ 

ʟʘʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ ʠ ʩʣʦʞʠʚʰʠʝʩʷ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʜʣʷ ʫʩʣʦʚʠʡ 

ʧʝʨʝʭʦʜʘ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ 

https://diplom-berezniki.ru/index.php?do=form&id=1
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʩʪʝʤʦʡ 

ʧʦʢʘʟʘʪʝʣʝʡ: 

1. ʯʠʩʪʳʡ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ (ʏɼɼ) ʠʣʠ ʠʥʪʝʛʨʘʣʴʥʳʡ ʜʦʭʦʜ; 

2. ʠʥʜʝʢʩ ʜʦʭʦʜʥʦʩʪʠ (ʀɼ); 

3. ʚʥʫʪʨʝʥʥʷʷ ʥʦʨʤʘ ʜʦʭʦʜʥʦʩʪʠ (ɺʅɼ); 

4. ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ (ʊʦʢ). 

 

( )
( )

,
1

1

0
t
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t

ttʠʥʪ
E

ɿRʏɼɼʕ
+

³-== ä
=

 

tR  - ʨʝʟʫʣʴʪʘʪʳ, ʜʦʩʪʠʛʘʝʤʳʝ ʥʘ t-ʪʦʤ ʰʘʛʝ ʨʘʩʯʝʪʘ; 

tɿ - ʟʘʪʨʘʪʳ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʥʘ ʪʦʤ ʞʝ ʰʘʛʝ; 

ɽ ï ʥʦʨʤʘ ʜʠʩʢʦʥʪʘ; 

t ï ʥʦʤʝʨ ʰʘʛʘ ʨʘʩʯʝʪʘ (t=0, 1, 2éʊ) 
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r ï ʩʪʘʚʢʘ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʦʙʲʷʚʣʝʥʥʘʷ ʎɹ ʈʌ ʥʘ 2004ʛʦʜ r = 14% 

i ï ʪʝʤʧ ʠʥʬʣʷʮʠʠ, ʦʙʲʷʚʣʝʥʥʳʡ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʥʘ 2004 ʛʦʜ i = 

12% 

ʨ ï ʧʦʧʨʘʚʢʘ ʥʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ ʨʠʩʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ 

ʧʨʦʝʢʪʘ. ɺʝʣʠʯʠʥʫ ʨ ʧʨʠʥʠʤʘʝʤ 3% - ʪʘʢ ʢʘʢ ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʘʷ 

ʩ ʚʣʦʞʝʥʠʷʤʠ ʧʨʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʥʘ ʙʘʟʝ ʦʩʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ. 
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ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʧʦʣʴʟʫʶʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʬʦʨʤʫʣʦʡ. ɼʣʷ ʵʪʦʛʦ 

ʠʟ ʩʦʩʪʘʚʘ ɿt  ʠʩʢʣʶʯʘʶʪ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʠ ʦʙʦʟʥʘʯʘʶʪ ʯʝʨʝʟ ʂ. 

ʂt ï ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʥʘ t-ʦʤ ʰʘʛʝ; 

ʂ ï ʩʫʤʤʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʭ ʢʘʧʚʣʦʞʝʥʠʡ, ʪ.ʝ. 
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tɿ- ʟʘʪʨʘʪʳ ʥʘ t-ʪʦʤ ʰʘʛʝ ʙʝʟ ʫʯʝʪʘ ʢʘʧʚʣʦʞʝʥʠʡ. 

 ʊ ï ʦʧʨʝʜʝʣʷʝʤ  ʠʟ ʚʝʣʠʯʠʥʳ ʥʦʨʤʳ ʘʤʦʨʪʠʟʘʮʠʠ ʪʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
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67,3380664=  ʪ.ʨʫʙ. 

( )
216
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+
=ʂ ʪ.ʨʫʙ. 

ʏɼɼ = ʊʉ ï ʂ = 3380664,67 ï 216 = 3380448,67 ʪ.ʨʫʙ. 
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T

t
ttt

E
ɿR

ʂ
ʀɼ  

ɽʩʣʠ ʏɼɼ>0, ʘ ʀɼ>1, ʪʦ ʧʨʦʝʢʪ ʵʬʬʝʢʪʠʚʝʥ 

ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʧʨʦʝʢʪʘ (ʊʦʢ) -  ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʧʦʩʪʫʧʣʝʥʠʷ ʦʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʢʨʦʶʪ ʟʘʪʨʘʪʳ ʥʘ 

ʠʥʚʝʩʪʠʮʠʠ. ʀʟʤʝʨʷʝʪʩʷ ʦʥ ʚ ʛʦʜʘʭ ʠʣʠ ʤʝʩʮ̫ʘʭ.  

( )

16,0

05,01

 437835,3

216

1

=

+

=
D
=
ʇʏ

ʂ
ʊʆʂ ʛʦʜʘ ʠʣʠ 1,5 ʤʝʩʷʮʘ. 

 ʆʧʨʝʜʝʣʷʝʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʘʞ 
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ʊʘʙʣʠʮʘ 4.5.1  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʝʢʪʘ 

ˉ 

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ɽʜ. ʠʟʤ. ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʆʪʢʣ. 

(°) ɹʘʟʦʚʳʝ  ʇʨʦʝʢʪʥʳʝ  

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʘʨʘ 

1.  ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ ʟʘ ʛʦʜ  

ɻʢʘʣ 61056 

2.  ʅʦʨʤʘ ʨʘʩʭʦʜʘ ʛʘʟʘ ʤ
3
 0,081 0,054 -0,027 

3.  ʉʪʦʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʬʦʥʜʦʚ 

ʪʳʩ. ʨʫʙ. 608599 608815 +216 

4.  ʈʝʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ 

ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ 

ʪʳʩ. ʨʫʙ. 216 

5.  ʉʨʝʜʥʝʩʧʠʩʦʯʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʯʠʭ 

ʯʝʣʦʚʝʢ 37 

6.  ʎʝʭʦʚʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

1ɻʢʘʣ, ʚ ʪ.ʯ. 

- ʛʘʟ 

- ʈʉ ʠ ʕʆ 

ʪ.ʨʫʙ. 31,31 

 

15,552 

15,608 

20,942 

 

10,368 

10,424 

-10,368 

 

-5,184 

-5,184 
7.  ʆʙʱʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʦʜʦʚʦʛʦ 

ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ 

ʤʣʥ. ʨʫʙ.  

1911,7 

 

1278,7 

 

-633 

ʙʫʨʝʥʠʝ 

8.  ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ ʟʘ ʛʦʜ  

ʤ. ʧ. 87924 

9.  ɺʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ 

ʟʘ ʛʦʜ   

ʪʳʩ. ʨʫʙ.  7148886,438 

10.  ʉʨʝʜʥʝʩʧʠʩʦʯʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ 

ʨʘʙʦʪʘʶʱʠʭ 

ʯʝʣʦʚʝʢ 1334 

11.  ʇʦʣʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

1 ʤ ʧʨʦʭʦʜʢʠ, ʚ ʪ.ʯ. 

ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʢʦʪʝʣʴʥʦʡ 

ʪʳʩ.ʨʫʙ. 

 

 

ʪʳʩ.ʨʫʙ 

61,909 

 

21,742 

 

54,709 

 

14,542 

 

-7,2 

 

-7,2 

 
12.  ʇʦʣʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʛʦʜʦʚʦʛʦ ʚʳʧʫʩʢʘ 

ʧʨʦʜʫʢʮʠʠ 

ʤʣʥ. ʨʫʙ. 5443,2 4810,2 -633 

 

13.  ʏʠʩʪʘʷ ʧʨʠʙʳʣʴ ʟʘ ʛʦʜ ʤʣʥ. ʨʫʙ. 613,8 1051,6 437,8 
14.  ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʘʞ % 8,59 14,71 5,58 
15.  ʏɼɼ ʤʣʥ. ʨʫʙ. 3380,4 
16.  ʀɼ  15651,23 
17.  ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʤʝʩʷʮʝʚ 1,5 ʤʝʩʷʮʘ 

  

ʘ) ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

https://diplom-berezniki.ru/index.php?do=form&id=1
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  %59,8%100
 87148886,43

 613780,953
%1001 =³=³=

ɺʇ

ʏʇ
Rʇʈ  

 ʙ) ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

  %71,14%100
 87148886,43

 1051616,21
%1002 =³=³=

ɺʇ

ʏʇ
Rʇʈ  

 

ʌʠʥʘʥʩʦʚʳʡ ʧʨʦʬʠʣʴ ʧʨʦʝʢʪʘ 

Æ    å    ã    ß    ã    ß    è    ä    Õ    Ú    á    ã    æ    ç    Ý    

2    1     6    
0    

1     2    3     4    5     6    7    8    9    1     0    

Ì    Ý    æ    ç    Õ    ô    ,    ç    Ú    ß    è    î    Õ    ô    
æ    ç    ã    Ý    á    ã    æ    ç    ñ    ,    ç    .    å    è    Ö    .    

¸    ã    Ù    ð    

-     1     0    0    0    

-     2    0    0    0    

4    0    0    

8    0    0    

1     2    0    0    

1     6    0    0    

2    0    0    0    

2    4    0    0    

2    8    0    0    

3     2    0    0    

3     6    0    0    

4     1     6     9     8     6     

8     1     4     0     9     0     .    9     4     

1     1     9     2     2     8     6     .    1     2     

1     5     5     2     4     7     2     .    0     1     

1     8     9     5     5     0     6     .    1     9     

2     2     2     2     2     0     5     .    4     1     

2     5     3     3     3     4     7     .    5     2     

2     8     2     9     6     7     3     .    3     4     

3     1     1     1     8     8     8     .    4     1     

3     3     8     0     6     6     4     .    6     7     

1     1     

ʈʠʩ. 15. 
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5. ʆʍʈɸʅɸ ʊʈʋɼɸ ʀ ʊɹ 
 

5.1 ʆʭʨʘʥʘ ʪʨʫʜʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

 

ʆʭʨʘʥʘ ʪʨʫʜʘ ʚ ʈʦʩʩʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʟʘʣʦʞʝʥʘ ʚ 

ʩʘʤʦʤ ʩʧʦʩʦʙʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʰʠʨʦʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ. ʆʭʨʘʥʘ ʟʜʦʨʦʚʴʷ ʨʘʙʦʯʠʭ ʠ ʩʣʫʞʘʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʥʝʥʠʷ 

ʪʨʫʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʟʘʢʨʝʧʣʝʥʘ ʚ ʪʨʫʜʦʚʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʧʨʘʚʣʝʥʥʦʤ ʥʘ ʩʦʟʜʘʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʫʩʣʦʚʠʡ 

ʪʨʫʜʘ. ɺʘʞʥʳʝ ʧʦʣʦʞʝʥʠʷ ʦʙ ʦʭʨʘʥʝ ʪʨʫʜʘ ʟʘʢʨʝʧʣʝʥʳ ʚ ʯʝʪʳʨʝʭ ʛʣʘʚʘʭ 

ʆʩʥʦʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʚʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʘʥʠʪʘʨʠʠ, ʥʦʨʤʳ ʠ 

ʧʨʘʚʠʣʘ, ʩʦʙʣʜʁʝʥʠʝ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ. 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʩʪʦʥ̫ʠʝ ʦʭʨʘʥʳ ʪʨʫʜʘ ʥʝʩʝʪ ʘʜʤʠʥʠʩʪʨʘʮʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ. 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʷʟʘʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʣʝʞʘʱʝʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʚʩʝʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʩʦʟʜʘʚʘʪʴ ʥʘ ʥʠʭ ʫʩʣʦʚʠʷ 

ʨʘʙʦʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʘʚʠʣʘʤ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ. 

ɺ ʦʙʝʩʧʝʯʝʥʠʠ ʟʜʦʨʦʚʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʶʪ ʩʘʤʠ ʪʨʫʜʷʱʠʝʩʷ ʠ ʧʨʦʬʩʦʶʟʳ. 

ʅʘ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ɹʕ ʆʆʆ  ʃʫʢʦʡʣ ï ʙʫʨʝʥʠʝ ï 

ʇʝʨʤʴè ʦʩʫʱʝʩʪʚʣʸʥ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʠ 

ʫʩʣʦʚʠʠ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʘʚʠʣ 
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ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʤʩʘʥʠʪʘʨʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʘʙʦʯʠʭ ʠʥʩʪʨʫʢʮʠʡ, ʘ 

ʪʘʢʞʝ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʫʜʦʚʦʛʦ ʨʘʩʧʦʨʷʜʢʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. 

 

5.2 ʉʚʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠ ʧʦʣʫʯʘʝʤʳʭ 

ʚʝʱʝʩʪʚ. 

 

ɺ ʩʚʷʟʠ  ʩ ʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʪʦʧʣʠʚʘ 

ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʪʝʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ 

çʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʘʟʦʚʦʤ ʭʦʟʷʡʩʪʚʝè, ʫʪʚʝʨʞʜʝʥʥʦʛʦ 

çɻʦʩʛʦʨʪʝʭʥʘʜʟʦʨʦʤè. 

ʅʝ ʩʣʝʜʫʝʪ ʦʩʪʘʚʣʷʪʴ ʙʝʟ ʥʘʜʟʦʨʘ ʢʦʪʝʣʴʥʳʡ ʘʛʨʝʛʘʪ ʨʘʙʦʪʘʶʱʠʡ ʥʘ 

ʛʘʟʦʚʦʤ ʪʦʧʣʠʚʝ ʠʣʠ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʝʛʦ ʚ ʦʪʩʫʪʩʪʚʠʠ ʪʷʛʠ. 

ʇʨʠ ʘʚʘʨʠʠ ʠʣʠ ʧʦʞʘʨʝ ʩʣʝʜʫʝʪ ʥʝʤʝʜʣʝʥʥʦ ʧʨʠʦʩʪʘʥʦʚʠʪʴ ʧʦʜʘʯʫ ʢ 

ʛʘʟʦʚʦʤʫ ʪʨʘʢʪʫ ʢʦʪʣʘ, ʘ ʛʘʟʦʚʳʡ ʪʨʘʢʪ ʩʣʝʜʫʝʪ ʟʘʛʣʫʰʠʪʴ. 

ʇʨʠ ʧʨʦʜʫʚʢʝ ʛʘʟʦʚʦʛʦ ʪʨʘʢʪʘ ʜʣʷ ʨʝʤʦʥʪʘ ʠʣʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʧʨʝʢʨʘʱʝʥʠʠ ʨʘʙʦʪʳ ʢʦʪʣʘ ʩʣʝʜʫʝʪ ʧʦʩʨʝʜʩʪʚʦʤ ʛʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʠʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʛʘʟʘ ʚ ʚʦʟʜʫʭʝ ʜʣʷ ʧʨʦʜʫʚʢʠ. ʕʪʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝ ʩʣʝʜʫʝʪ 

ʧʨʝʚʳʰʘʪʴ 1/5 ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʚʟʨʳʚʦʦʧʘʩʥʦʛʦ ʩʦʜʝʨʞʘʥʠʝ ʛʘʟʘ. 

ʇʨʠ ʧʨʦʜʫʚʢʝ ʛʘʟʦʚʦʟʜʫʰʥʦʛʦ ʪʨʘʢʪʘ ʧʦʤʝʱʝʥʠʝ ʢʦʪʝʣʴʥʦʡ ʩʪʘʥʮʠʠ 

ʩʣʝʜʫʝʪ ʧʨʦʚʝʪʨʠʪʴ. ɻʘʟʦʚʦʟʜʫʰʥʫʶ ʩʤʝʩʴ ʩʣʝʜʫʝʪ ʚʳʧʫʩʢʘʪʴ ʚ ʤʝʩʪʘ, ʛʜʝ 

ʥʝʚʦʟʤʦʞʥʦ ʝʸ ʧʦʧʘʜʘʥʠʝ ʚ ʜʨʫʛʠʝ ʧʦʩʪʨʦʡʢʠ ʠʣʠ ʝʸ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʦʪ 

ʢʘʢʦʛʦ ʣʠʙʦ ʠʩʪʦʯʥʠʢʘ ʦʛʥʷ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʚ ʢʦʪʝʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ ʩʣʝʜʫʝʪ 

ʙʨʘʪʴ ʧʨʦʙʫ ʩʦʜʝʨʞʘʥʠʝʤ ʛʘʟʘ ʚ ʚʦʟʜʫʭʝ: ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʟʜʫʭʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ ʯʝʤ 20,9 % ʧʦ ʦʙʲʝʤʫ. ʇʨʦʙʫ ʩʣʝʜʫʝʪ ʙʨʘʪʴ ʩ ʤʝʩʪʘ 

ʩʘʤʦʡ ʭʫʜʰʝʡ ʚʝʥʪʠʣʷʮʠʠ ʚ ʧʦʤʝʱʝʥʠʠ. 

ʈʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ ʧʦ ʛʘʟʦʚʦʤʫ ʪʨʘʢʪʫ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʜʥʝʤ, 

ʩʦʙʣʶʜʘʷ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ çʇʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʘʟʦʚʦʤ ʭʦʟʷʡʩʪʚʝè.  
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ʈʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ ʥʦʯʴʶ ʜʦʧʫʩʪʠʤʳ ʪʦʣʴʢʦ ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ 

ʧʨʠʥʠʤʘʷ ʚʩʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʦʨʛʘʥʠʟʘʮʠʶ, ʪʨʝʙʫʝʤʫʶ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ. 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʯʘʩʪʠ ʛʦʨʶʯʝʡ ʫʩʪʘʥʦʚʢʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʫ 

ʢʦʪʝʣʴʥʦʛʦ ʛʘʟʦʤʘʟʫʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʥʘ ʨʝʟʝʨʚʥʦʤ ʪʦʧʣʠʚʝ ï ʤʘʟʫʪʝ, 

ʩʦʙʣʶʜʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʨʘʩʧʦʨʷʞʝʥʠʡ ʨʘʙʦʪʳ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ ʥʘ ʞʠʜʢʠʭ 

ʪʦʧʣʠʚʘʭ. 

ʅʝ ʨʘʟʨʝʰʘʝʪʩʷ ʟʘʧʫʩʢ ʢʦʪʝʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʢʘʢ ʠ ʝʛʦ ʧʦʜʜʝʨʞʘʥʠʝ ʚ 

ʜʝʡʩʪʚʠʠ. 

ʇʨʠ ʥʝʠʩʧʨʘʚʥʳʭ ʠʣʠ ʚʳʢʣʶʯʝʥʥʳʭ ʟʘʱʠʪʘʭ ( ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠ 

ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʢʦʪʣʝ; ʥʠʟʢʦʝ ʠ ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ) ʠ 

ʚʳʢʣʶʯʝʥʥʳʭ: ʢʨʘʡʥʠʝ ʚʳʢʣʶʯʘʪʝʣʠ ʛʣʘʚʥʦʛʦ ʧʘʨʦʚʦʛʦ ʚʝʥʪʠʣʷ, 

ʩʝʨʚʦʤʦʪʦʨ; ʜʚʝʨʴ ʛʦʨʝʣʢʠ ʠ ʜʨ.  

ʇʨʠ ʥʝʠʩʧʨʘʚʥʦʡ ʠʣʠ ʚʳʢʣʶʯʝʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʷ ʧʣʘʤʝʥʠ. 

ʇʨʠ ʥʝʠʩʧʨʘʚʥʦʡ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʡ ʘʨʤʘʪʫʨʝ ʧʦ ʚʦʜʝ, ʧʘʨʫ ʠ 

ʛʦʨʶʯʝʤ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʪʩʝʢʘʪʝʣʴʥʦʡ ʘʨʤʘʪʫʨʝ ʧʦ ʛʦʨʶʯʝʤʫ. 

ʇʨʠ ʥʝʩʧʨʘʚʥʳʭ ʠʣʠ ʚʳʢʣʶʯʝʥʥʳʭ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʧʨʠʙʦʨʦʚ ʠ ʫʩʪʨʦʡʩʪʚ (ʤʘʥʦʤʝʪʨʳ, ʚʦʜʦʤʝʨʥʳʝ ʩʪʝʢʣʘ, ʪʝʨʤʦʤʝʪʨʳ). 

ʇʨʠ ʥʝ ʠʩʧʨʘʚʥʦʡ ʠʣʠ ʚʳʢʣʶʯʝʥʥʦʡ ʟʚʫʢʦʚʦʡ ʠ ʩʚʝʪʦʚʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ.   

ʆʙʩʣʫʞʠʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʟʘʱʠʪʳ, ʩʠʛʥʘʣʠʟʘʮʠʠ 

ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠʥʩʪʘʣʣʷʮʠʠ ʢʦʪʣʘ ʧʨʦʚʝʨʷʪʴ ʪʦʣʴʢʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʤʫ 

ʧʝʨʩʦʥʘʣʫ, ʦʟʥʘʢʦʤʣʝʥʥʦʤʫ ʩ ʠʭ ʫʩʪʨʦʡʩʪʚʦʤ, ʧʦʜʩʦʝʜʠʥʝʥʠʝʤ ʠ ʩʧʦʩʦʙʦʤ 

ʨʘʙʦʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʧʣʠʚʦ ʜʣʷ ʢʦʪʣʘ ( ʛʘʟ, ʤʘʟʫʪ ), ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʫʶ 

ʦʧʘʩʥʦʩʪʴ ʚ ʧʣʘʥʝ ʧʦʞʘʨʦ ï ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ. 
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5.3 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʭʠʤʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʩʳʱʝʥʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ, 

ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʵʣʝʢʪʨʦʦʩʚʝʪʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ, ʧʫʩʢʦʨʝʛʫʣʠʨʫʶʱʝʡ 

ʘʧʧʘʨʘʪʫʨʦʡ ʠ ʪ. ʜ. ɺʩʝ ʵʪʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʧʦʞʘʨʦ- ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʨʝʜʳ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʤʦʛʫʪ ʥʘʛʨʝʚʘʪʴʩʷ ʠʣʠ ʠʩʢʨʠʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ ʢ 

ʢʦʥʩʪʨʫʢʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʘʚʠʣʘʤ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʘʜʟʦʨʫ ʠ 

ʨʝʤʦʥʪʫ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. 

çʇʨʘʚʠʣʘ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢè ʇʋʕ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʥʘʨʫʞʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦ 

ʚʟʨʳʚʦʦʧʘʩʥʳʤ ʠ ʧʦʞʘʨʦʦʧʘʩʥʳʤ ʟʦʥʘʤ. 

ʇʨʠ ʵʪʦʤ ʢʣʘʩʩ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʟʦʥ ʦʧʨʝʜʝʣʷʶʪ 

ʪʝʭʥʦʣʦʛʠ ʩʦʚʤʝʩʪʥʦ ʩ ʵʣʝʢʪʨʠʢʘʤʠ ʧʨʦʝʢʪʥʦʡ ʠʣʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʠʩʭʦʜʷ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ ʠ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʝ ʦʪʥʦʩʠʪʩʷ ʧʦʤʝʱʝʥʠʝ ʠʣʠ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʧʦʤʝʱʝʥʠʠ ʠʣʠ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʝ, ʚ ʢʦʪʦʨʦʤ ʠʤʝʶʪʩʷ ʠʣʠ 

ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʩʤʝʩʠ. ʇʋʕ ʫʩʪʘʥʘʚʣʠʚʘʝʪ: ʝʩʣʠ ʦʙʲʝʤ 

ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʤʝʩʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 5% ʩʚʦʙʦʜʥʦʛʦ ʦʙʲʝʤʘ ʧʦʤʝʱʝʥʠʷ, ʪʦ 

ʚʩʝ ʧʦʤʝʱʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʢʣʘʩʩʫ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ. 

ɽʩʣʠ ʦʙʲʝʤ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʤʝʩʠ ʨʘʚʝʥ ʠʣʠ ʤʝʥʝʝ 5% ʩʚʦʙʦʜʥʦʛʦ ʦʙʲʝʤʘ 

ʧʦʤʝʱʝʥʠʷ, ʪʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʯʠʪʘʝʪʩʷ ʟʦʥʘ ʚ ʧʦʤʝʱʝʥʠʠ ʚ ʧʨʝʜʝʣʘʭ ʜʦ 5 ʤ 

ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʫ ʢʦʪʦʨʦʛʦ 

ʚʦʟʤʦʞʥʦ ʚʳʜʝʣʝʥʠʝ ʛʦʨʶʯʠʭ ʛʘʟʦʚ ʠʣʠ ʧʘʨʦʚ ʃɺɾ. ʇʦʤʝʱʝʥʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʳ ʩʯʠʪʘʶʪ ʥʝʚʟʨʳʚʦʦʧʘʩʥʳʤʠ, ʝʩʣʠ ʥʝʪ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʩʦʟʜʘʶʱʠʭ ʚ ʥʝʤ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ. 

ʉʦʛʣʘʩʥʦ çʇʨʘʚʠʣʘʤ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢè (ʇʋʕ), ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʛʦʨʶʯʠʭ ʛʘʟʦʚ ʠ ʧʘʨʦʚ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ ʞʠʜʢʦʩʪʝʡ 

https://diplom-berezniki.ru/index.php?do=form&id=1
https://diplom-berezniki.ru/


 ʟʘʢʘʟʘʪʴ ʢʦʤʧʝʪʝʥʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʳ ʥʘ https://diplom-berezniki.ru  
106 

 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʪʨʠ ʢʣʘʩʩʘ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ ʧʦʤʝʱʝʥʠʡ (B-I, B-Ia, B-Iʙ); 

ʜʣʷ ʥʘʨʫʞʥʳʭ ʫʩʪʘʥʦʚʦʢ ð ʦʜʠʥ ʢʣʘʩʩ (ɺ-Iʛ)ðʩ ʚʳʜʝʣʝʥʠʝʤ ʠʟ ʥʝʛʦ ʙʦʣʝʝ 

ʦʧʘʩʥʦʡ ʛʨʫʧʧʳ ʫʩʪʨʦʡʩʪʚ ʩ ʦʪʢʨʳʪʳʤ ʩʣʠʚʦʤ ʠ ʥʘʣʠʚʦʤ 

ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ ʞʠʜʢʦʩʪʝʡ; ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʧʳʣʝʡ 

ð ʜʚʘ ʢʣʘʩʩʘ (ɺ-II  ʠ ɺ-IIʘ). ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ ʟʦʥʳ ʢʣʘʩʩʦʚ B-I 

ʠ ɺ-II . 

ɿʜʘʥʠʝ ʢʦʪʝʣʴʥʦʡ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʘʤ ʢʣʘʩʩʘ ɺ-Ia ð ʟʦʥʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʩʤʝʩʠ ʛʦʨʶʯʠʭ ʧʘʨʦʚ ʠʣʠ ʛʘʟʦʚ ʠʣʠ ʧʘʨʦʚ ʃɺɾ ʩ ʚʦʟʜʫʭʦʤ 

ʠʣʠ ʜʨʫʛʠʤʠ ʦʢʠʩʣʠʪʝʣʷʤʠ ʥʝ ʦʙʨʘʟʫʶʪʩʷ, ʘ ʚʦʟʤʦʞʥʳ ʣʠʰʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʘʚʘʨʠʡ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

 

5.4 ʇʦʢʘʟʘʪʝʣʠ ʧʦʞʘʨʦ ï ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ 

ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ 

 

ʇʦʞʘʨʦʦʧʘʩʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʳʨʴʷ, ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɻʆʉʊ 12.1.044 ï 84 ʉʉɹʊ çʇʦʞʘʨʦ- ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ ʚʝʱʝʩʪʚ ʠ 

ʤʘʪʝʨʠʘʣʦʚ, ʥʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʤʝʪʦʜʳ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷè 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʦʤʝʥʢʣʘʪʫʨʫ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʞʘʨʦ ï ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ 

ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚè, ʠʭ ʧʨʠʤʝʥʷʝʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ. 

ɺ ʩʪʘʥʜʘʨʪʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʳ 

ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʦʢʘʟʘʪʝʣʷʭ ʧʦʞʘʨʦ ï ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʏʠʩʣʦ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʱʝʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 

ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʦ ï ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ 

ʦʙʲʝʢʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 12.1.010 ï 84 ʉʉɹʊ. 

https://diplom-berezniki.ru/index.php?do=form&id=1
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ʇʦʢʘʟʘʪʝʣʠ ʧʦʞʘʨʦ ï ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ 

ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʠ ʧʦʤʝʱʝʥʠʡ ʠ ʟʜʘʥʠʡ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 12.1.004 ï 85 ʉʉɹʊ ʠ ɻʆʉʊ 12.1.010 ï 76 ʉʉɹʊ. ʕʪʠ 

ɻʆʉʊʳ ʦʧʨʝʜʝʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʘʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʞʘʨʘ ʠ 

ʚʟʨʳʚʘ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʘʤ ʧʦʞʘʨʥʦʡ ʚʟʨʳʚʦʟʘʱʠʪʳ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʩʥʦʚʥʳʝ ʪʝʨʤʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʨʠʤʝʥʷʝʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʞʘʨʦ ï ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʘʛʨʝʛʘʪʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚʝʱʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʘʶʪ: 

ɻʘʟʳ ï ʚʝʱʝʩʪʚʘ, ʘʙʩʦʣʶʪʥʦʝ ʜʘʚʣʝʥʠʝ ʧʘʨʦʚ ʢʦʪʦʨʳʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

50ęʉ Ó 300 ʢʇʘ ʠʣʠ ʢʨʠʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʦʨʳʭ < 50ęʉ; 

ɾʠʜʢʦʩʪʠ ï ʚʝʱʝʩʪʚʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʚʣʝʥʠʷ (ʢʘʧʣʝʧʘʜʝʥʠʷ)< 50ęʉ; 

ʊʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʳ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʚʣʝʥʠʷ 

(ʢʘʧʣʝʧʘʜʝʥʠʷ) > 50ęʉ; 

ʇʳʣʠ ï ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʳʝ ʪʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʳ ʩ ʨʘʟʤʝʨʦʤ 

ʯʘʩʪʠʮ < 850 ʤʢʤ. 

ɻʨʫʧʧʘ ʛʦʨʶʯʝʩʪʠ ï ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʠʤ ʜʣʷ ʚʩʝʭ 

ʘʛʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʡ. 

ɻʦʨʶʯʝʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʠʣʠ ʤʘʪʝʨʠʘʣʘ ʢ ʛʦʨʝʥʠʶ. ʇʦ 

ʛʦʨʶʯʝʩʪʠ ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ.  

ʅʝʛʦʨʶʯʠʝ (ʥʝʩʛʦʨʘʝʤʳʝ) ï ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʳ, ʥʝ ʩʧʦʩʦʙʥʳʝ ʢ 

ʛʦʨʝʥʠʶ ʥʘ ʚʦʟʜʫʭʝ. ʅʝʛʦʨʶʯʠʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʞʘʨʦʦʧʘʩʥʳʤʠ 

(ʥʘʧʨʠʤʝʨ, ʦʢʠʩʣʠʪʝʣʠ, ʘ ʪʘʢʞʝ ʚʝʱʝʩʪʚʘ, ʚʳʜʝʣʷʶʱʠʝ ʛʦʨʶʯʠʝ ʧʨʦʜʫʢʪʳ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʚʦʜʦʡ, ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ ʠʣʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ). 

ʊʨʫʜʥʦʛʦʨʶʯʠʝ (ʪʨʫʜʥʦʩʛʦʨʘʝʤʳʝ) ï ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʳ, ʩʧʦʩʦʙʥʳʝ 

ʚʦʟʛʦʨʘʪʴʩʷ ʚ ʚʦʟʜʫʭʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʟʘʞʠʛʘʥʠʷ, ʥʦ ʥʝ ʩʧʦʩʦʙʥʳʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʛʦʨʝʪʴ ʧʦʩʣʝ ʝʛʦ ʫʜʘʣʝʥʠʷ. 

https://diplom-berezniki.ru/index.php?do=form&id=1
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ɻʦʨʶʯʠʝ (ʩʛʦʨʘʝʤʳʝ) ï ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʳ, ʩʧʦʩʦʙʥʳʝ 

ʩʘʤʦʚʦʟʛʦʨʘʪʴʩʷ, ʘ ʪʘʢʞʝ ʚʦʟʛʦʨʘʪʴʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʟʘʞʠʛʘʥʠʷ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʛʦʨʝʪʴ ʧʦʩʣʝ ʝʛʦ ʫʜʘʣʝʥʠʷ. ʀʟ ʛʨʫʧʧʳ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ ʠ 

ʤʘʪʝʨʠʘʣʦʚ ʚʳʜʝʣʷʶʪ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʝʩʷ ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʳ. 

ʃʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʤʠʩ ̫ʥʘʟʳʚʘʶʪ ʛʦʨʶʯʠʝ ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʳ, 

ʩʧʦʩʦʙʥʳʝ ʚʦʩʧʣʘʤʝʥʷʪʴʩʷ ʦʪ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ (ʜʦ 30 ʩ) ʚʦʟʜʝʡʩʪʚʠʷ 

ʠʩʪʦʯʥʠʢʘ ʟʘʞʠʛʘʥʠʷ (ʧʣʘʤʷ ʩʧʠʯʢʠ, ʠʩʢʨʘ, ʪʣʝʶʱʘʷ ʩʠʛʘʨʝʪʘ ʠ ʪ.ʧ.). 

 

5.5 ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʶʯʝʡ ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʡ 

ʩʨʝʜʳ 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʞʘʨʳ ʠ ʚʟʨʳʚʳ 

ʚʦʟʥʠʢʘʶʪ ʢʘʢ ʧʨʘʚʠʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʶʯʝʡ ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʡ 

ʩʨʝʜʳ ʢʘʢ ʚʥʫʪʨʠ ʘʧʧʘʨʘʪʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʪʘʢ ʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʦʤʝʱʝʥʠʠ. 

ɺʟʨʳʚʦʦʧʘʩʥʘʷ ʩʤʝʩʴ ï ʩʤʝʩʴ ʩ ʚʦʟʜʫʭʦʤ ʛʦʨʶʯʠʭ ʛʘʟʦʚ, ʧʘʨʦʚ ʃɺɾ, 

ʛʦʨʶʯʝʡ ʧʳʣʠ ʠʣʠ ʚʦʣʦʢʦʥ ʩ ʥʠʞʥʠʤ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʤ ʧʨʝʜʝʣʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ (ʚʦʩʧʣʘʤʝʥʝʥʠʷ) ʥʝ ʙʦʣʝʝ 65 ʛ/ʤ
3
 ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʭ 

ʚʦ ʚʟʚʝʰʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʘʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʦʩʦʙʥʘ 

ʚʟʨʳʚʘʪʴʩʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠʩʪʦʯʥʠʢʘ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʚʟʨʳʚʘ. ʂ 

ʚʟʨʳʚʦʦʧʘʩʥʳʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʩʤʝʩʠ ʛʦʨʶʯʠʭ ʛʘʟʦʚ ʠ ʧʘʨʦʚ ʃɺɾ ʩ 

ʢʠʩʣʦʨʦʜʦʤ ʠʣʠ ʜʨʫʛʠʤʠ ʦʢʠʩʣʠʪʝʣʷʤʠ. ɺʟʨʳʚʫ ʚʥʫʪʨʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʯʘʩʪʦ 

ʩʦʧʫʪʩʪʚʫʝʪ ʚʟʨʳʚ ʠʣʠ ʧʦʞʘʨ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʦʤʝʱʝʥʠʠ, ʪʘʢ ʢʘʢ 

ʛʦʨʶʯʠʝ ʩʤʝʩʠ ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʠʟ ʨʘʟʨʫʰʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʚʦʩʧʣʘʤʝʥʷʶʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʶʯʝʡ ʠ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʨʝʜʳ ʢʘʢ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʪʘʢ ʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʦʤʝʱʝʥʠʠ ï ʚʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʦ- ʠ 

ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ. 

https://diplom-berezniki.ru/index.php?do=form&id=1
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ɺʟʨʳʚʦʦʧʘʩʥʘʷ ʩʨʝʜʘ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʨʫʰʝʥʠʷ ʧʨʠʥʷʪʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʠʟ ï ʟʘ ʥʝʜʦʩʪʘʪʢʦʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʘ ʠʤʝʥʥʦ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʘʧʧʘʨʘʪʫʨʳ ʠ 

ʘʨʤʘʪʫʨʳ, ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ. ɺ ʘʧʧʘʨʘʪʘʭ, ʨʘʙʦʪʘʶʱʠʭ ʧʨʠ 

ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʠʟ ï ʟʘ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ, ʧʦʣʦʤʦʢ ʠ ʧʦʚʨʝʞʜʝʥʠʡ, 

ʚʝʜʫʱʠʭ ʢ ʧʦʜʩʦʩʫ ʚʦʟʜʫʭʘ ʚʥʫʪʨʴ ʘʧʧʘʨʘʪʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʤʫ ʦʙʨʘʟʦʚʘʥʠʶ 

ʤʝʩʪʥʳʭ ʧʦʞʘʨʦ- ʠ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʪ.ʜ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʨʘʟʤʝʱʝʥʥʦʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʦʤʝʱʝʥʠʷʭ, ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: 

ʨʝʘʢʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ, ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʝʤʢʦʩʪʠ, ʤʘʰʠʥʳ; 

ʢʦʤʤʫʥʠʢʘʮʠʠ (ʪʨʫʙʦʧʨʦʚʦʜʳ); 

ʟʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ (ʟʘʜʚʠʞʢʠ, ʢʨʘʥʳ, ʬʣʘʥʮʝʚʳʝ ʠ ʨʝʟʴʙʦʚʳʝ 

ʫʧʣʦʪʥʝʥʠʷ ʠ ʜʨ.). 

ʇʫʪʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʩ ʛʦʨʶʯʠʤʠ ʞʠʜʢʦʩʪʷʤʠ, ʛʘʟʘʤʠ ʠ ʧʳʣʷʤʠ. ɸʧʧʘʨʘʪʫʨʘ, 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʘʛʨʝʛʘʪʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʚ ʥʝʡ ʚʝʱʝʩʪʚ. 

ʊʘʢ, ʞʠʜʢʦʩʪʠ ʠ ʪʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʚ 

ʦʪʢʨʳʪʦʤ, ʥʝʛʝʨʤʝʪʠʯʥʦʤ ʠ ʛʝʨʤʝʪʠʯʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʛʘʟʳ ï ʪʦʣʴʢʦ ʚ 

ʛʝʨʤʝʪʠʯʥʦʤ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʦʤʝʱʝʥʠʠ ʚʟʨʳʚʦʦʧʘʩʥʘʷ ʩʨʝʜʘ ʤʦʞʝʪ 

ʦʙʨʘʟʦʚʘʪʴʩʷ ʧʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ, ʥʝʧʨʘʚʠʣʴʥʦ 

ʦʪʨʝʛʫʣʠʨʦʚʘʥʥʳʭ ʢʣʘʧʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʘʨʫʰʝʥʠʠ ʛʝʨʤʝʪʠʯʥʦʩʪʠ 

ʩʦʝʜʠʥʝʥʠʡ, ʩʘʣʴʥʠʢʦʚ, ʚʝʥʪʠʣʝʡ ʠ ʜʨ. 

ɸʧʧʘʨʘʪʳ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ  ʘʧʧʘʨʘʪʘʤʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʪʘʢ 

ʢʘʢ ʠʭ ʨʘʙʦʪʘ ʩʚʷʟʘʥʘ ʩ ʚʨʝʤʝʥʥʦʡ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʝʡ ʧʨʠ ʦʪʢʨʳʚʘʥʠʠ ʣʶʢʦʚ ʠ 

ʢʨʳʰʝʢ, ʧʨʠ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʦʧʝʨʘʮʠʷʭ. 

https://diplom-berezniki.ru/index.php?do=form&id=1
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ɹʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳʭʦʜ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʦʤʝʱʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʦʥʪʨʦʣʴ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ. 

ʂʦʥʪʨʦʣʴ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ 

ʩʠʛʥʘʣʠʟʘʪʦʨʘʤʠ ʜʦʚʟʨʳʚʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʝʥ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ɺʉʅ 64ð86 ʪʘʢʦʡ ʢʦʥʪʨʦʣʴ ʧʨʦʚʦʜʷʪ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʩ ʚʟʨʳʚʦʦʧʘʩʥʳʤʠ ʟʦʥʘʤʠ B-I , ɺ- I a ʠ B-Iʙ 

ʧʦ ʇʋʕ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʠʩʪʦʯʥʠʢʠ ʚʳʜʝʣʝʥʠʷ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʠ ʧʦʞʘʨʦ - ʠ 

ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʛʘʟʦʚ ʠ ʧʘʨʦʚ. ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʠʟʘʪʦʨʳ ʤʦʛʫʪ ʙʳʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʠʣʠ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ. ʆʪʝʯʝʩʪʚʝʥʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʳʧʫʩʢʘʝʪ ʨʷʜ ʩʠʛʥʘʣʠʟʘʪʦʨʦʚ, ʬʠʢʩʠʨʫʶʱʠʭ ʠ 

ʩʠʛʥʘʣʠʟʠʨʫʶʱʠʭ ʦ ʥʘʣʠʯʠʠ ʢʦʥʮʝʥʪʨʘʮʠʡ 5 ð 50% ʦʪ ʥʠʞʥʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʛʦ ʧʨʝʜʝʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʩʠʛʥʘʣʠʟʘʪʦʨʳ ʚʦ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʉʊʍ-3 (ʢʦʥʪʨʦʣʴ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʛʦʨʶʯʠʭ ʛʘʟʦʚ ʠ ʧʘʨʦʚ 90 ʚʝʱʝʩʪʚ), ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʡ ʉʊʍ-6 

(95 ʚʝʱʝʩʪʚ), ʉʊʍ-7, ʩʠʛʥʘʣʠʟʠʨʫʶʱʠʡ ʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ ʚ 

ʚʦʟʜʫʭʝ ʩ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ (ʦʙʣʘʩʪʴ ʪʝʤʧʝʨʘʪʫʨ 25ð200Áʉ), ʑʀʊ-1 (93 

ʚʝʱʝʩʪʚʘ), ʑʀʊ-2 (91 ʚʝʱʝʩʪʚʦ), ʧʣʘʤʝʥʥʦ-ʠʦʥʠʟʘʮʠʦʥʥʳʡ ʉɼʂ-3, ʢʦʥ-

ʪʨʦʣʠʨʫʶʱʠʡ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ 

ʧʨʠʤʝʩʝʡ ʩ ʥʦʨʤʠʨʫʝʤʳʤ ʚʨʝʤʝʥʝʤ ʟʘʧʘʟʜʳʚʘʥʠʷ ð 4ʩ, 5 ʩ ʠ 20 ʩ ʠ ʜʨʫʛʠʝ 

ʩʠʛʥʘʣʠʟʘʪʦʨʳ. ʉʚʝʜʝʥʠʷ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʚ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʧʝʨʝʯʥʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ. 

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʘʨʦʚ ʠ ʛʘʟʦʚ ʚ ʚʦʟʜʫʭʝ ʙʦʣʝʝ 50% ʦʪ 

ʅʂʇʈ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʢʣʶʯʝʥʠʝʤ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ 

ʘʚʘʨʠʡʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʣʠ 

ʨʫʯʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʚʩʝʛʦ ʠʣʠ ʯʘʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉʠʛʥʘʣʠʟʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʩʚʝʪʦʚʦʡ ʠ ʟʚʫʢʦʚʦʡ. 
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ɽʩʣʠ ʧʦ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʚʟʨʳʚʦʦʧʘʩʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʛʘʟʦʚʳʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ, 

ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪ ʧʨʦʙʳ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʚʦʟʜʫʭʘ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʝʢ ʢ 

ʦʜʥʦʤʫ ʜʘʪʯʠʢʫ.  

ʀʩʢʣʶʯʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʠ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʚʟʨʳʚʘ 

ʆʜʥʦ   ʠʟ   ʫʩʣʦʚʠʡ   ʦʙʝʩʧʝʯʝʥʠʷ   ʧʦʞʘʨʦ -   ʠ   ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ 

 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ   ʧʨʦʮʝʩʩʘ ð ʣʠʢʚʠʜʘʮʠʷ   ʚʦʟʤʦʞʥʳʭ   ʠʩʪʦʯʥʠʢʦʚ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ.  

ʀʩʪʦʯʥʠʢʘʤʠ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ: ʦʪʢʨʳʪʳʡ ʦʛʦʥʴ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʨʘʩʢʘʣʝʥʥʳʝ ʠʣʠ ʥʘʛʨʝʪʳʝ ʩʪʝʥʢʠ ʘʧʧʘʨʘʪʦʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʢʨʳ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʘʪʠʯʝʩʢʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, 

ʠʩʢʨʳ ʫʜʘʨʘ ʠ ʪʨʝʥʠʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʀʩʪʦʯʥʠʢʠ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʧʨʘʚʠʣ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʅʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʨʘʟʤʝʱʝʥʠʝ 

ʦʛʥʝʚʳʭ ʘʧʧʘʨʘʪʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠʣʠ ʧʘ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ, 

ʦʪʜʝʣʝʥʠʝ ʦʛʥʝʚʳʭ ʘʧʧʘʨʘʪʦʚ ʦʪ ʧʦʞʘʨʦ- ʠ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʛʣʫʭʠʤʠ ʩʪʝʥʘʤʠ ʪʠʧʘ ʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ. 

 ʇʨʠ   ʵʢʩʧʣʫʘʪʘʮʠʠ   ʦʙʦʨʫʜʦʚʘʥʠʷ   ʥʝʦʙʭʦʜʠʤʦ     ʩʪʨʦʛʦ   ʩʣʝʜʠʪʴ ʟʘ 

ʩʦʙʣʶʜʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ: 

ʥʘʣʠʯʠʝʤ ʠ ʠʩʧʨʘʚʥʦʩʪʴʶ ʧʣʘʤʝʛʘʩʠʪʝʣʴʥʳʭ ʠ ʠʩʢʨʦʛʘʩʠʪʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʫ ʪʦʧʦʢ ʠ ʜʚʠʛʘʪʝʣʝʡ; 

ʥʦʨʤʘʪʠʚʥʳʤ ʥʘʛʨʝʚʦʤ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʠ 

ʫʜʘʨʥʦ-ʠʟʤʝʣʴʯʘʶʱʝʛʦ ʠ ʩʤʝʩʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʪʚʝʨʜʳʭ ʛʦʨʶʯʠʭ 

ʤʘʪʝʨʠʘʣʦʚ; 

ʠʩʧʨʘʚʥʦʩʪʴʶ  ʫʩʪʨʦʡʩʪʚ  ʜʣʷ  ʩʥʷʪʠʷ    ʟʘʨʷʜʘ     ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ; 

ʩʤʘʟʢʦʡ ʠ ʥʘʛʨʝʚʦʤ ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ, ʥʘʛʨʫʞʝʥʥʳʭ ʠ 

ʚʳʩʦʢʦʦʙʦʨʦʪʥʳʭ ʚʘʣʦʚ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ. 
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ʇʨʠ ʨʝʤʦʥʪʝ ʠ ʦʩʪʘʥʦʚʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦ 

ʩʦʙʣʶʜʘʪʴʩʷ ʧʨʘʚʠʣʘ ʚʝʜʝʥʠʷ ʦʛʥʝʚʳʭ ʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʨʷʜʢʫ ʭʨʘʥʝʥʠʷ ʚʝʱʝʩʪʚ ʠ 

ʤʘʪʝʨʠʘʣʦʚ ʩʧʦʩʦʙʥʳʭ ʦʙʨʘʟʦʚʳʚʘʪʴ ʚʟʨʳʚʯʘʪʳʝ ʩʤʝʩʠ, ʩʘʤʦ-

ʚʦʟʛʦʨʘʶʱʠʝʩʷ ʠ ʩʘʤʦʚʦʩʧʣʘʤʝʥʷʶʱʠʝʩʷ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʚʦʜʦʡ ʠ 

ʚʦʟʜʫʭʦʤ. ʇʦʨʷʜʦʢ ʠʭ ʭʨʘʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥ ɻʆʉʊ 12.1.004ð85. 

ʇʦʞʘʨʦ ï ʠ ʚʟʨʳʚʦʟʘʱʠʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʄʝʨʳ ʚʟʨʳʚʦʟʘʱʠʪʳ, ʟʘʯʘʩʪʫʶ ʥʝ ʧʨʝʜʦʪʚʨʘʱʘʷ ʚʟʨʳʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʩʧʘʩʘʶʪ ʦʪ ʨʘʟʨʫʰʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʛʦ ʙʳʩʪʨʦʤʫ ʚʚʝʜʝʥʠʶ ʚ ʜʝʡʩʪʚʠʝ ʧʦʩʣʝ 

ʚʟʨʳʚʘ. 

ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ð ʧʨʠʤʝʥʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʦ ʚʳʜʝʨʞʘʪʴ ʜʘʚʣʝʥʠʝ ʚʟʨʳʚʘ, ʚʦʟʥʠʢʘʶʱʝʝ 

ʚʥʫʪʨʠ ʘʧʧʘʨʘʪʘ. ʆʜʥʘʢʦ ʵʪʦʪ ʩʧʦʩʦʙ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʟ-ʟʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ ʠ ʤʘʩʩʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʘʩʩʠʚʥʳʝ ʠ 

ʘʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʚʟʨʳʚʦʟʘʱʠʪʳ. 

ʂ ʧʘʩʩʠʚʥʳʤ ʩʧʦʩʦʙʘʤ ʟʘʱʠʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ 

ʨʘʟʨʫʰʝʥʠʷ ʜʘʚʣʝʥʠʝʤ ʦʪʥʦʩʠʪʩʷ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʩʧʦʩʦʙʦʚ ð ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ð 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʤʝʤʙʨʘʥ ʠ ʢʣʘʧʘʥʦʚ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʘʨʤʘʪʫʨʳ. ɺʩʝ ʵʪʠ 

ʫʩʪʨʦʡʩʪʚʘ ʩʨʘʙʘʪʳʚʘʶʪ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʜʘʚʣʝʥʠʷ ʩʚʝʨʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʧʨʝʜʝʣʦʚ. 

ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʤʝʤʙʨʘʥʳ ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʠʥʮʠʧʫ ʩʙʨʦʩʘ 

ʜʘʚʣʝʥʠʷ ʧʨʠ ʝʛʦ ʧʦʚʳʰʝʥʠʠ ʩʚʝʨʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʝʜʝʣʦʚ, ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʧʝʮʠʘʣʴʥʦ ʦʩʣʘʙʣʝʥʥʫʶ ʯʘʩʪʴ ʟʘʱʠʱʘʝʤʦʛʦ ʘʧʧʘʨʘʪʘ ʠ 

ʩʨʘʙʘʪʳʚʘʶʪ ʧʨʠ ʨʘʩʩʯʠʪʘʥʥʦʤ ʜʘʚʣʝʥʠʠ. ʇʨʝʜʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʚʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʤʘʣʘʷ ʠʥʝʨʮʠʦʥʥʦʩʪʴ, ʧʦʣʥʘʷ 

ʛʝʨʤʝʪʠʟʘʮʠʷ ʩʙʨʦʩʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʜʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʤʝʤʙʨʘʥʳ ð ʵʪʠ 
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ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʤʝʤʙʨʘʥ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 

ʠʭ ʰʠʨʦʢʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʟʘʱʠʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ 

ʚʟʨʳʚʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʧʣʦʱʘʜʠ ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʩʙʨʦʩʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʠʩʭʦʜʷʪ ʠʟ ʫʩʣʦʚʠʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʨʘʟʨʫʰʝʥʠʷ ʘʧʧʘʨʘʪʘ ʚ ʩʣʫʯʘʝ ʩʘʤʦʡ ʦʧʘʩʥʦʡ ʠʟ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʘʚʘʨʠʡʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʪ. ʝ. ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʘʚʣʝʥʠʝ ʨʘʩʪʝʪ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʩʢʦʨʦʩʪʴʶ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʤʝʤʙʨʘʥ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: 

ʜʘʚʣʝʥʠʝ ʩʨʘʙʘʪʳʚʘʥʠʷ  ʤʝʤʙʨʘʥʳ. ʇʘ, 

ʨʘʙʦʯʠʡ ʜʠʘʤʝʪʨ ʤʝʤʙʨʘʥʳ (ʜʠʘʤʝʪʨ ʚ ʩʚʝʪʫ), ʤʤ, 

ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʤʝʤʙʨʘʥʳ, Áʉ, 

ʩʦʩʪʘʚ ʩʨʝʜʳ ʚ ʟʘʱʠʱʘʝʤʦʤ ʘʧʧʘʨʘʪʝ. 

ʈʘʩʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʣʱʠʥʫ ʪʦʥʢʦʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʘ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʝʤʙʨʘʥ ʠʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʜʨʫʛʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ, ʦʧ-

ʨʝʜʝʣʷʶʱʠʡ ʜʘʚʣʝʥʠʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʤʝʤʙʨʘʥʳ. ʄʘʪʝʨʠʘʣ ʜʣʷ ʤʝʤʙʨʘʥʳ 

ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʠʟ ʫʩʣʦʚʠʷ ʝʛʦ ʜʦʩʪʘʪʦʯʥʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʚ 

ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ. 

ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʤʝʤʙʨʘʥʳ ʦʙʳʯʥʦ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ 

ʪʦʥʢʦʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʘ ʧʣʘʩʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʘʣʶʤʠʥʠʷ, ʥʠʢʝʣʷ, 

ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʤʝʜʠ, ʣʘʪʫʥʠ ʠ ʜʨ. ɼʣʷ ʟʘʱʠʪʳ ʤʘʣʦʧʨʦʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʥʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʤʝʤʙʨʘʥʳ ʠʟ 

ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʠ ʬʪʦʨʦʧʣʘʩʪʦʚʦʡ ʧʣʝʥʦʢ. 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʤʝʤʙʨʘʥ. ʄʝʤʙʨʘʥʳ ʦʙʳʯʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠʭ ʨʘʟʨʫʰʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʣʠʯʘʶʪ 

ʨʘʟʨʳʚʥʳʝ, ʣʦʤʘʶʱʠʝʩʷ, ʩʨʝʟʥʳʝ, ʭʣʦʧʘʶʱʠʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʤʝʤʙʨʘʥʳ (ʨʠʩ. 2). 
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ʈʘʟʨʳʚʥʘʷ ʤʝʤʙʨʘʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʥʢʦʩʪʝʥʥʳʡ ʩʧʣʦʰʥʦʡ ʣʠʙʦ 

ʩ ʧʨʦʨʝʟʷʤʠ ʢʫʧʦʣ, ʬʦʨʤʘ ʢʦʪʦʨʦʛʦ ʙʣʠʟʢʘ ʢ ʩʬʝʨʠʯʝʩʢʦʤʫ. ʈʘʟʨʳʚʥʫʶ 

ʤʝʤʙʨʘʥʫ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚʦʛʥʫʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʫʧʦʣʘ ʢ ʜʘʚʣʝʥʠʶ 

ʩʨʝʜʳ. ʉʨʘʙʘʪʳʚʘʥʠʝ ʤʝʤʙʨʘʥʳ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʨʘʟʨʳʚʝ ʢʫʧʦʣʘ. 

ʈʘʟʨʳʚʥʳʝ ʤʝʤʙʨʘʥʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʪʦʥʢʦʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʘ 

ʧʣʘʩʪʠʯʥʳʭ ʤʝʪʘʣʣʦʚ, ʥʘʧʨʠʤʝʨ, ʘʣʶʤʠʥʠʷ, ʥʠʢʝʣʷ, ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, 

ʣʘʪʫʥʠ, ʪʠʪʘʥʘ ʠ ʜʨ. 

ʍʣʦʧʘʶʱʠʝ ʤʝʤʙʨʘʥʳ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʱʠʪʳ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʘʢʫʫʤʠʨʫʝʤʳʭ ʘʧʧʘʨʘʪʦʚ. ʉʚʦʝʡ ʚʳʧʫʢʣʦʡ ʩʪʦʨʦʥʦʡ ʵʪʘ 

ʤʝʤʙʨʘʥʘ ʦʙʨʘʱʝʥʘ ʚʥʫʪʨʴ ʟʘʱʠʱʘʝʤʦʛʦ ʘʧʧʘʨʘʪʘ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ 

ʜʘʚʣʝʥʠʷ ʩʬʝʨʠʯʝʩʢʠʡ ʢʫʧʦʣ ʪʝʨʷʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʨʝʟʢʦ ʩ ʭʣʦʧʢʦʤ 

ʚʳʚʦʨʘʯʠʚʘʝʪʩʷ ʚ ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ, ʫʜʘʨʷʝʪʩʷ ʦ ʢʨʝʩʪʦʦʙʨʘʟʥʳʡ ʥʦʞ ʠ 

ʨʘʟʨʝʟʘʝʪʩʷ. 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʭʣʦʧʘʶʱʠʝ ʤʝʤʙʨʘʥʳ ʙʝʟ ʨʘʟʨʝʟʥʳʭ ʥʦʞʝʡ, 

ʧʨʠʧʘʠʚʘʝʤʳʝ ʠʣʠ ʧʨʠʢʣʝʠʚʘʝʤʳʝ ʢ ʟʘʞʠʤʥʦʤʫ ʢʦʣʴʮʫ, 

ʃʦʤʘʶʱʠʝʩʷ ʤʝʤʙʨʘʥʳ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʟʘʱʠʪʳ ʘʧʧʘʨʘʪʦʚ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʧʫʣʴʩʠʨʫʶʱʠʭ ʥʘʛʨʫʟʦʢ. 

ʃʦʤʘʶʱʠʝʩʷ ʤʝʤʙʨʘʥʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ: 

ʯʫʛʫʥʘ, ʛʨʘʬʠʪʘ, ʵʙʦʥʠʪʘ, ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ, ʩʪʝʢʣʘ ʠ ʜʨ. 

ʉʨʝʟʥʳʝ ʤʝʤʙʨʘʥʳ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʩʨʝʟʘʶʪʩʷ ʧʦ ʦʩʪʨʦʡ ʢʨʦʤʢʝ 

ʧʨʠʞʠʤʥʦʛʦ ʢʦʣʴʮʘ ʠ ʧʦʣʥʦʩʪʴʶ ʦʩʚʦʙʦʞʜʘʶʪ ʧʨʦʭʦʜʥʦʝ ʩʝʯʝʥʠʝ ʜʣʷ 

ʚʳʭʦʜʘ ʛʘʟʘ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʥʘ ʠʟʛʠʙ ʩʨʝʟʥʳʝ ʤʝʤʙʨʘʥʳ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʩ ʫʪʦʣʱʝʥʥʦʡ ʨʘʙʦʯʝʡ ʯʘʩʪʴʶ ʠʣʠ ʩ ʥʘʢʣʘʜʥʳʤʠ 

ʜʠʩʢʘʤʠ. 

ʍʨʫʧʢʠʝ ʤʝʤʙʨʘʥʳ ʨʘʟʨʫʰʘʶʪʩʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʫʜʘʨʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ. 

ʆʪʨʳʚʥʳʝ ʤʝʤʙʨʘʥʳ ʯʘʱʝ ʚʩʝʛʦ ʠʤʝʶʪ ʚʠʜ ʢʦʣʧʘʯʢʘ ʩ ʧʨʦʪʦʯʢʦʡ, 

ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪ ʦʩʣʘʙʣʝʥʥʦʝ ʩʝʯʝʥʠʝ. 

ʆʜʥʘʢʦ ʧʨʠ ʚʩʝʭ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘʭ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʤʝʤʙʨʘʥʳ 

ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ: 
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ʩʨʘʙʘʪʳʚʘʥʠʝ ʤʝʤʙʨʘʥ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʚʳʙʨʦʩʫ ʚ ʘʪʤʦʩʬʝʨʫ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʘʟʦʚ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʪʦʢʩʠʯʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʪʦʨʠʯʥʳʭ 

ʚʟʨʳʚʦʚ; 

ʧʨʠ ʟʘʱʠʪʝ ʘʧʧʘʨʘʪʦʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʙʳʩʪʨʦʛʦʨʷʱʠʝ ʛʘʟʦʚʳʝ ʩʤʝʩʠ, ʧʨʦʧʫʩʢʥʦʝ ʩʝʯʝʥʠʝ ʩʙʨʦʩʥʳʭ ʦʪʚʝʨʩʪʠʡ 

ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʙʦʣʴʰʠʤ, ʯʪʦ ʟʘʱʠʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʤʝʤʙʨʘʥ ʩʦʧʨʷʞʝʥʘ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ; 

ʚʦ ʚʨʝʤʷ ʚʳʙʨʦʩʘ ʛʦʨʷʱʠʭ ʛʘʟʦʚ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʦʙʨʘʟʫʶʪʩʷ 

ʤʦʱʥʳʝ ʦʯʘʛʠ ʧʣʘʤʝʥʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʞʘʨʘ;
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ʈʠʩ. 16. ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʤʝʤʙʨʘʥ: 

ʘ ð ʨʘʟʨʳʚʥʘʷ; ʙ ð ʭʣʦʧʘʶʱʘʷ; ʚ, ʛ ð ʣʦʤʘʶʱʠʝʩʷ; ʜ ð ʩʨʝʟʥʘʷ; ʝ ð ʦʪʨʳʚʥʘʷ; ʞ ð ʩʧʝʮʠʘʣʴʥʘʷ     
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