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ɸʥʦʪʘʮʽʷ 

ʆʙôʻʢʪʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ï ʪʨʠʧʦʜʠ ʚ ʣʽʥʽʾ ʜʣʷ ʧʘʢʫʚʘʥʥʷ ʟʝʬʽʨʫ  

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 30 ʫʧ/ʭʚ. ɿʘʤʽʥʘ ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʧʨʠʚʦʜʘ ʝʣʝʢʪʨʠʯʥʠʤ ʽʟ 

ʟʫʙʯʘʪʠʤ ʨʝʤʝʥʝʤ ʪʘ ʩʝʨʚʦʧʨʠʚʦʜʦʤ. ɹʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʫʩʽ ʧʨʠʚʦʜʠ, ʷʢʽ 

ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʜʘʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʠʧʦʜʘ ʪʘ ʧʦʜʘʣʴʰʝ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʮʠʭ ʨʦʙʦʪʽʚ ʚ ʣʽʥʽʶ ʜʣʷ ʧʘʢʫʚʘʥʥʷ. ɼʠʧʣʦʤʥʠʡ ʧʨʦʝʢʪ ʤʽʩʪʠʪʴ 70 ʩʪʦʨʽʥʦʢ 

ʪʝʢʩʪʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ, 6 ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣʘ.  

 

ɻʨʘʬʽʯʥʘ ʯʘʩʪʠʥʘ ʤʽʩʪʠʪʴ: 

1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʘʢʫʚʘʣʴʥʦʾ ʣʽʥʽʾ ɸ1.  

2. ʊʨʠʧʦʜ ɸ1.  

3. ɺʠʭʽʜʥʘ ʣʘʥʢʘ ʪʨʠʧʦʜʘ. ʇʨʠʚʦʜ ʽʟ ʟʫʙʯʘʩʪʠʤ ʨʝʤʝʥʝʤ ɸ1. 

4. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʤʘʨʰʨʫʪ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ "ɿʙʽʨʥʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ" ɸ1 . 

 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʥʚʝʻʨʥʘ ʣʽʥʽʷ, ʪʨʠʧʦʜ, ʤʘʥʽʧʫʣʷʪʦʨ, ʨʦʙʦʪ, ʽʥʝʨʮʽʾ ʜʚʠʛʫʥʘ, 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʟʘʜʘʥʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʨʦʙʦʪʘ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ, ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʜʝʣʴʪʘ-ʨʦʙʦʪʠ, ʢʦʥʬʽʛʫʨʘʮʽʷ, 
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ɺʩʪʫʧ 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ 

ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʚʦʥʘ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ 

ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ.  

ʇʘʢʫʚʘʣʴʥʘ ʽʥʜʫʩʪʨʽʷ ʢʦʞʥʦʾ ʢʨʘʾʥʠ ʥʝ ʪʽʣʴʢʠ ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʥ ʾʾ ʝʢʦʥʦʤʽʢʠ, 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʩʬʝʨʠ ʧʦʩʣʫʛ, ʘʣʝ ʡ ʚʽʜʦʙʨʘʞʘʻ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʦʮʽʘʣʴʥʽ, ʩʫʩʧʽʣʴʥʽ ʪʘ ʽʥʰʽ ʷʚʠʱʘ. ʎʽ ʬʘʢʪʦʨʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʚʠʟʥʘʯʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ. ʋʢʨʘʾʥʘ ʤʘʻ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʫ ʩʬʝʨʽ ʫʧʘʢʦʚʢʠ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʭʘʨʯʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ 

ʤʝʞ ʚʠʨʦʙʥʠʯʠʭ ʧʣʦʱ ʽ ʧʨʠ ʟʥʘʯʥʦʤʫ ʩʢʦʨʦʯʝʥʥʽ ʯʠʩʝʣʴʥʦʩʪʽ ʨʦʙʽʪʥʠʢʽʚ. ʎʝ 

ʚʠʤʘʛʘʻ ʜʦʢʦʨʽʥʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʽʩʪʦʪʥʠʤ 

ʟʤʝʥʰʝʥʥʷʤ ʯʘʩʪʢʠ ʨʫʯʥʦʾ ʧʨʘʮʽ. ɺʦʥʦ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʢʦʤʧʣʝʢʩʥʦʾ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟ ʰʠʨʦʢʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ ʽ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʧʦʨʷʜ ʟ ʽʥʰʠʤʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʨʽʰʝʥʴ ʜʘʥʠʭ ʧʨʦʙʣʝʤ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʨʽʟʥʠʭ ʪʠʧʽʚ ʨʦʙʦʪʽʚ. ɼʦ ʪʘʢʠʭ ʪʠʧʽʚ ʥʘʣʝʞʘʪʴ 

ʨʦʙʦʪʠ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʪʘʢʽ ʬʫʥʢʮʽʾ: ʟʚʘʨʶʚʘʣʴʥʽ ʨʦʙʦʪʠ, ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʽʚ, 

ʤʘʨʢʫʚʘʥʥʷ, ʨʦʟʧʦʜʽʣ ʧʘʢʫʚʘʣʴʥʠʭ ʦʜʠʥʠʮʴ, ʧʝʨʝʦʨʽʻʥʪʫʚʘʥʥʷ ʪʘ ʫʢʣʘʜʘʥʥʷ 

ʰʪʫʯʥʠʭ ʚʘʥʪʘʞʽʚ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʜʝʣʴʪʘ-ʨʦʙʦʪʠ ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʽ ʩʢʣʘʜʘʣʴʥʽ ʦʧʝʨʘʮʽʾ. 

ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʤʘʣʠʡ ʯʘʩ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ 

ʰʚʠʜʢʦʩʪʽ ʽ ʧʨʠʩʢʦʨʝʥʥʷ, ʮʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʧʠʪ ʽ ʧʦʩʪʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʨʠʥʢʫ 

ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʢʣʘʜʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

ʄʝʪʦʶ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʪʘ-ʪʨʠʧʦʜʘ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

 ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʽʥʽʡʥʠʭ ʧʨʠʚʦʜʽʚ ʪʘ ʩʝʨʚʦʜʚʠʛʫʥʽʚ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʠʧʦʜʘ 

ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʤʝʪʠ ʜʘʥʦʛʦ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ. 
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ɿʄɯʉʊ 

ɸʥʦʪʘʮʽʷééééééééééééééééééééééééééééé.. 6 

ɺʩʪʫʧééééééééééééééééééééééééééééééé 7 

1. ɺʠʚʯʝʥʥʷ ʩʪʘʥʫ ʧʠʪʘʥʥʷ ʽ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʧʨʦʝʢʪʫʚʘʥʥʷééééééé.  9 

2. ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷééééééééééééééééé. 14 

3. ʆʧʠʩ ʧʨʦʧʦʟʠʮʽʾ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʽ ʢʦʥʩʪʨʫʢʮʽʷéééééééééééé15 

4. ʈʦʟʨʦʙʢʘ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ ʤʘʰʠʥʠéééééééééééééééé. 20 

5. ʈʦʟʨʘʭʫʥʢʠ ʤʘʰʠʥʠ, ʦʢʨʝʤʠʭ ʾʾ ʤʝʭʘʥʽʟʤʽʚ ʽ ʝʣʝʤʝʥʪʽʚééééééééé 21 

6. ʂʽʥʝʤʘʪʠʯʥʠʡ ʽ ʜʠʥʘʤʽʯʥʠʡ ʘʥʘʣʽʟ ʨʫʭʫ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʠʭ 

ʤʝʭʘʥʽʟʤʽʚéééééééééééééééééééééééééééé.. 36 

7. ʊʝʭʥʦʣʦʛʽʷ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷééééééééééééééééééé. 45 

8. ʄʦʥʪʘʞ, ʝʢʩʧʣʫʘʪʘʮʽʷ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʨʝʤʦʥʪ ʤʘʰʠʥʠéé51 

9. ʆʧʠʩ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ ʤʘʰʠʥʦʶéééééééééééééééééé 54 

10. ʆʭʦʨʦʥʘ ʧʨʘʮʽééééééééééééééééééééééééé... 57 

ɺʠʩʥʦʚʢʠééééééééééééééééééééééééééééé. 71 
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1. ɺʠʚʯʝʥʥʷ ʩʪʘʥʫ ʧʠʪʘʥʥʷ ʽ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʅʘ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʢʫʚʘʣʴʥʠʭ ʣʽʥʽʷʭ ʙʘʛʘʪʦ ʩʢʣʘʜʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ɼʣʷ ʾʭ ʚʠʢʦʥʘʥʥʷ ʧʦʯʘʣʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʨʦʙʦʪʠ ʨʽʟʥʦʛʦ ʪʠʧʫ ʢʦʥʩʪʨʫʢʮʽʡ. ʂʦʞʝʥ ʤʘʥʽʧʫʣʷʪʦʨ, ʨʦʙʦʪ ʘʙʦ ʩʠʩʪʝʤʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ. ʊʠʧʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ 

ʧʘʢʫʚʘʥʥʷ ʻ ʧʦʚʦʨʦʪʥʽ ʝʣʝʤʝʥʪʠ (ʘ), ʝʣʝʤʝʥʪʠ ʣʽʥʽʡʥʦʛʦ ʨʫʭʫ (ʙ) ʽ ʩʢʣʘʜʥʽ 

ʝʣʝʤʝʥʪʠ (ʚ), ʷʢʽ ʤʦʞʫʪʴ ʦʜʥʦʯʘʩʥʦ ʧʽʜʥʽʤʘʪʠʩʷ ʪʘ ʧʝʨʝʤʽʱʘʪʠʩʷ ʨʠʩ. 1.1. 

 

ʈʠʩ.1.1. ʆʩʥʦʚʥʽ ʙʘʟʦʚʽ ʤʦʜʫʣʽ ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʦʪʽʚ 

 ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʧʘʢʫʚʘʥʥʷ. 

 

ɺʟʘʻʤʥʝ ʩʢʣʘʜʘʥʥʷ ʚ ʨʽʟʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʷʭ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʘʪʠ ʙʘʛʘʪʦʩʪʨʫʢʪʫʨʥʽ ʩʭʝʤʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʦʙʦʪʽʚ, ʷʢʽ ʚʠʢʦʥʫʚʘʪʠʤʫʪʴ ʧʝʚʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ. ʅʘ ʨʠʩ. 1.2. ʧʦʢʘʟʘʥʦ ʢʦʥʬʽʛʫʨʘʮʽ ʁʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʦʪʽʚ 

ʤʦʜʫʣʴʥʦʛʦ ʪʠʧʫ. 

  

˭ͣͤ. ʃʠʩʪ ˉ ʜʦʢʫʤ. ˽ʜ͜ʧʠʩ ɼʘʪʘ 

ˢͪ͟Φ 

1 

ɼʇ.58 ʇɿ 

 ˾ ͦͪͦ͘ʙ. ʂʣʝʤʝʥʪʴʻʚ ɺ.ʂ. 

 ʇ͔ ͔͍ͪ͜ʨ. ͙̒ͣ͟;ͯ͟ ˸ΦˤΦ 

 ˾͔ͼ͔ͤ͘Φ  
 ʅ. ʂʦʥʪʨ.  
 ˭ ʪ͊ʚʝʨʜ.  

ɺʠʚʯʝʥʥʷ ʩʪʘʥʫ ʧʠʪʘʥʥʷ 

ʽ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ 

˶ʪ͜. ˢͪͯ͟΄͍͜ 

5 

ʅʋʍʊ ʄʇʊ ʇʄ-4-1 ʉʂ 
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ʈʠʩ.1.2. ʇʨʠʢʣʘʜʠ ʙʘʟʦʚʠʭ ʢʦʤʧʦʥʦʚʦʢ ʧʨʦʤʠʩʣʦʚʦʛʦ  

ʨʦʙʦʪʘ ʤʦʜʫʣʴʥʦʛʦ ʪʠʧʫ: 

ʘ - ʚ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ; ʙ - ʚ ʮʠʣʽʥʜʨʠʯʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ; ʚ - ʚ 

ʩʬʝʨʠʯʥʦʾ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ; ʛ - ʚ ʘʥʛʫʣʷʨʥʦʛʦ ʩʬʝʨʠʯʥʦʾ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ; 1 - 

ʨʫʢʘ ʟ ʦʜʥʠʤ ʩʪʫʧʝʥʝʤ ʨʫʭʣʠʚʦʩʪʽ; 2 - ʨʫʢʘ ʟ ʜʚʦʤʘ ʩʪʫʧʝʥʷʤʠ ʨʫʭʣʠʚʦʩʪʽ; 3 - ʨʫʢʘ 

ʟ ʪʨʴʦʤʘ ʩʪʫʧʝʥʷʤʠ ʨʫʭʣʠʚʦʩʪʽ; 4 - ʤʦʜʫʣʴ ʨʘʜʽʘʣʴʥʦʛʦ ʭʦʜʫ;  5 - ʤʦʜʫʣʴ ʛʦʡʜʘʥʥʷ; 

6 - ʤʦʜʫʣʴ ʧʦʜʚʽʡʥʦʛʦ ʛʦʡʜʘʥʥʷ; 7 - ʤʦʜʫʣʴ ʧʦʚʦʨʦʪʫ; 8 - ʤʦʜʫʣʴ ʟʩʫʚʫ; 9 - ʤʦʜʫʣʴ 

ʧʽʜʡʦʤʫ. 

ʊʘʢʽ ʢʦʥʩʪʨʫʢʮʽʾ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʆʩʦʙʣʠʚʦ ʪʘʢʘ 

ʩʪʨʫʢʪʫʨʘ ʧʝʨʝʜʙʘʯʝʥʘ ʥʘ ʩʫʯʘʩʥʠʭ ʟʘʚʦʜʘʭ KUKA, FANUC. ɰʭ ʦʩʦʙʣʠʚʽʩʪʴ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʘʢʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ - ʚʦʥʠ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ. ʆʜʥʘʢ ʮʝ ʥʝ 

ʟʘʚʞʜʠ ʥʝʦʙʭʽʜʥʦ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʜʣʷ ʫʧʘʢʦʚʢʠ ʜʨʽʙʥʠʭ 

ʧʨʝʜʤʝʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ ʣʠʰʝ ʙʣʠʟʴʢʦ 10% ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʤʘʶʪʴ 

ʤʘʥʽʧʫʣʷʪʦʨʠ ʪʘʢʦʛʦ ʪʠʧʫ. 

  

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

2 
ɼʇ.58 ʇɿ 
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ʈʠʩ.1.3. ʇʨʦʤʠʩʣʦʚʽ ʨʦʙʦʪʠ ʤʘʥʽʧʫʣʷʪʦʨʠ: ʘ ï ʨʦʙʦʪʠ KUKA;  

ʙ, ʚ, ʛ ï ʨʦʙʦʪʠ FANUC/ 

ɺʨʘʭʦʚʫʶʯʠ ʪʘʢʫ ʪʝʥʜʝʥʮʽʶ, ʧʘʢʫʚʘʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʦʢʠ ʱʦ ʧʦʯʘʣʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʣʴʰʝ ʧʦʨʪʘʣʴʥʠʭ ʨʦʙʦʪʽʚ, ʢʦʥʩʪʨʫʢʮʽʷ ʷʢʠʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1.4. 

ɺʦʥʠ ʧʨʦʩʪʽʰʽ  ̔ʤʘʶʪʴ ʤʝʥʰʝ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ.  

    

ʈʠʩ.1.4. ʇʦʨʪʘʣʴʥʽ ʤʘʥʽʧʫʣʷʪʦʨʠ. 

  

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

3 
ɼʇ.58 ʇɿ 
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ʅʘ ʩʴʦʛʦʜʥʽ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʪʝʥʜʝʥʮʽʷ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʙʦʪʽʚ 

ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʝʭʘʥʽʟʤʽʚ ʧʘʨʘʣʝʣʴʥʠʭ 

ʩʪʨʫʢʪʫʨ (ʄʇʉ). ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʟ ʄɽʉ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʨʦʚʽʜʥʠʭ 

ʣʘʥʦʢ ʥʘ ʨʠʩ. 1.5.  

 

ʈʠʩ.1.5. ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʄʇʉ. 

 

ɿʘʛʘʣʦʤ, ʄʇʉ ʤʽʩʪʠʪʴ ʥʝʨʫʭʦʤʫ ʙʘʟʫ ʪʘ ʨʫʭʦʤʫ ʧʣʘʪʬʦʨʤʫ, ʟôʻʜʥʘʥʫ ʟ 

ʥʝʨʫʭʦʤʠʤ ʙʘʟʠʩʦʤ ʥʠʟʢʦʶ ʧʘʨʘʣʝʣʴʥʠʭ ʢʽʥʝʤʘʪʠʯʥʠʭ ʣʘʥʮʶʛʽʚ. 

ʊʨʠʧʦʜʠ ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʫʧʠ ʤʝʭʘʥʽʟʤʽʚ ʟ ʧʘʨʘʣʝʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʧʝʨʝʤʽʱʫʚʘʪʠ ʚʠʭʽʜʥʠʡ ʝʣʝʤʝʥʪ ʫ ʪʨʴʦʭ ʥʝʟʘʣʝʞʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ. 

ʅʘʡʚʽʜʦʤʽʰʠʡ ʨʦʙʦʪ ʟ ʪʨʴʦʤʘ ʧʦʩʪʫʧʘʣʴʥʠʤʠ ʩʪʫʧʝʥʷʤʠ ʩʚʦʙʦʜʠ ï ʮʝ Delta 

ʨʦʙʦʪ (ʨʠʩ. 1.6), ʨʦʟʨʦʙʣʝʥʠʡ ʈʘʡʤʦʥʦʤ ʂʣʘʚʝʣʝʤ ʽ ʇʦʣʽʪʝʭʥʽʯʥʦʶ ʰʢʦʣʦʶ 

ʃʦʟʘʥʥʠ. 3 ʤʘʥʽʧʫʣʷʪʦʨʠ ʟ ʧʨʠʚʦʜʦʤ ʢʘʨʜʘʥʥʠʭ ʧʨʠʚʦʜʽʚ ʢʨʽʧʣʷʪʴʩʷ ʜʦ ʥʘʢʣʘʜʥʦʾ 

ʦʩʥʦʚʠ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʚʛʦʨʽ ʫ ʚʠʛʣʷʜʽ ʧʽʜʚʽʩʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ; ʄʘʥʽʧʫʣʷʪʦʨʠ, ʱʦ 

ʩʭʦʜʷʪʴʩʷ ʚʥʠʟʫ, ʟ'ʻʜʥʘʥʽ ʥʝʚʝʣʠʢʦʶ ʪʨʠʢʫʪʥʦʶ ʧʣʘʪʬʦʨʤʦʶ, ʷʢʘ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʟʤʽʱʫʻʪʴʩʷ ʧʦ ʦʩʽ X, Y ʘʙʦ Z, ʘ ʮʝʥʪʨʘʣʴʥʠʡ ʯʝʪʚʝʨʪʠʡ ʚʘʞʽʣʴ ʜʘʻ ʜʦʜʘʪʢʦʚʠʡ 

ʩʪʫʧʽʥʴ ʩʚʦʙʦʜʠ ï ʪʦʙʪʦ ʧʦʚʦʨʦʪ. 

ʄʘʥʽʧʫʣʷʪʦʨʠ, ʷʢʽ ʜʦʧʫʩʢʘʶʪʴ ʣʠʰʝ ʪʨʠ ʦʙʝʨʪʠ ʥʘʚʢʦʣʦ ʮʝʥʪʨʫ, ʻ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ, ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʦʩʣʽʜʦʚʥʠʭ ʨʦʙʦʪʘʭ ʟʘʧ'ʷʩʪʷ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʨʴʦʭ ʦʙʝʨʪʦʚʠʭ ʰʘʨʥʽʨʽʚ, ʦʩʽ ʷʢʠʭ ʩʭʦʜʷʪʴʩʷ ʚ ʦʜʥʽʡ ʪʦʯʮʽ. 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

4 
ɼʇ.58 ʇɿ 
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ʈʠʩ.1.6. ʈʦʙʦʪ Delta ʨʦʟʨʦʙʣʝʥʠʡ ʈʝʡʤʦʥʜʦʤ ʂʣʘʚʝʣʝʤ 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦʙ ʢʝʨʫʚʘʪʠ ʣʝʛʢʠʤʠ ʦʙôʻʢʪʘʤʠ, ʘʣʝ ʥʘ 

ʚʝʣʠʢʽʡ ʰʚʠʜʢʦʩʪʽ, ʯʦʛʦ ʪʦʜʽ ʧʦʪʨʝʙʫʚʘʣʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. 

ʅʘ ʨʠʩ.1.7. ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʠʧʦʜʽʚ ʩʫʯʘʩʥʠʭ ʚʠʨʦʙʥʠʢʽʚ.  

 

ʈʠʩ.1.7. ʈʦʙʦʪʠ ʪʨʠʧʦʜʠ ʬʽʨʤʠ: ʘ ï ABB (ʐʚʝʮʽʷ); ʙ ï FANUC (ʗʧʦʥʽʷ); 

ʚ ï ʊʨʠʧʦʜ ʢʦʤʧʘʥʽʾ FESTO (ʅʽʤʝʯʯʠʥʘ). 

ʈʦʙʦʪʠ-ʪʨʠʧʦʜʠ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʘ ʚ ʧʨʦʩʪʦʨʽ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʪʘʢʘ ʨʦʙʦʪʘ ʟʘʡʤʘʻ ʧʝʨʰʝ ʤʽʩʮʝ ʟʘ ʰʚʠʜʢʽʩʪʶ ʽ ʯʽʪʢʠʤ 

ʨʦʟʧʦʜʽʣʦʤ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʦ ʚʠʨʦʙʥʠʯʽʡ ʣʽʥʽʾ. ʇʘʢʫʚʘʥʥʷ, ʩʦʨʪʫʚʘʥʥʷ, 

ʫʢʣʘʜʘʥʥʷ ï ʮʝʡ ʜʝʣʴʪʘ-ʨʦʙʦʪ ʤʦʞʝ ʨʦʙʠʪʠ ʚʩʝ ʮʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽʡ ʰʚʠʜʢʦʩʪʽ. 

ɺʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʰʪʘʪʠʚʽʚ ʧʦʷʩʥʶʻʪʴʩʷ ʾʭ ʫʥʽʢʘʣʴʥʠʤ ʜʠʟʘʡʥʦʤ. 

 

 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 
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2. ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʠʧʦʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʨʠʚʦʜʠ. ʇʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʚʩʽ ʧʨʠʚʦʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʮʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʽ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʽʟʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤ ʥʘ ʨʠʩ. 2.1. 

 

ʘ)  ʙ)  

ʈʠʩ.2.1. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʚʦʜʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʟʠʮʽʶʚʘʥʥʷ ʧʣʘʪʬʦʨʤʠ ʨʦʙʦʪʘ: ʘ) ʧʦ ʢʦʦʨʜʠʥʘʪʽ; 

ʙ) ʧʦ ʧʨʠʩʢʦʨʝʥʥʶ 

ʆʩʢʽʣʴʢʠ ʪʨʠʧʦʜ ʻ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʠʩʪʨʦʻʤ, ʟʜʘʪʥʠʤ ʚʠʢʦʥʫʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʟʘ ʤʽʣʽʩʝʢʫʥʜʠ, ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʞʝʣʽʚ ʜʦʩʠʪʴ 

ʚʠʩʦʢʘ. ɯ ʚʠʷʚʠʣʦʩʷ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʥʽʡʥʠʭ ʽ ʩʝʨʚʦʜʚʠʛʫʥʽʚ ʻ ʥʘʡʙʽʣʴʰ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ.   

 

 

 

  

 

 

 

 

 

˭ͣͤ. ʃʠʩʪ ˉ ʜʦʢʫʤ. ˽ʜ͜ʧʠʩ ɼʘʪʘ 

ˢͪ͟Φ 

1 

ɼʇ.58 ʇɿ 

 ˾ ͦͪͦ͘ʙ. ˴͔͔ͣͤͭ͡ΈΊ͍ ˤΦ˴Φ 

 ʇ͔ ͔͍ͪ͜ʨ. ͙̒ͣ͟;ͯ͟ ˸ΦˤΦ 

 ˾͔ͼ͔ͤ͘Φ  
 ʅ. ʂʦʥʪʨ.  
 ˭ ʪ͊ʚʝʨʜ.  

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

˶ʪ͜. ˢͪͯ͟΄͍͜ 

1 
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3. ʆʧʠʩ ʧʨʦʧʦʟʠʮʽʾ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʽ ʢʦʥʩʪʨʫʢʮʽʷ 

ʂʦʥʩʪʨʫʢʮʽʷ ʪʨʠʧʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.3.1.  

 

ʈʠʩ. 3.1. ʂʦʥʩʪʨʫʢʮʽʷ ʨʦʙʦʪʘ-ʪʨʠʧʦʜʘ:1-ʢʘʨʢʘʩ; 2-ʤʦʥʪʘʞʥʽ ʢʨʦʥʰʪʝʡʥʠ; 3-

ʩʝʨʚʦʜʚʠʛʫʥ; 4-ʤʦʥʪʘʞʥʠʡ ʙʣʦʢ; 5-ʧʘʨʘ ʪʷʛ; 6-ʢʦʨʧʫʩ ʽʥʪʝʨʬʝʡʩʘ; 7-ʧʨʠʚʦʜ ʽʟ 

ʟʫʙʯʘʩʪʠʤ ʨʝʤʝʥʝʤ; 8-ʤʦʥʪʘʞʥʘ ʧʣʠʪʘ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʟʘʭʚʘʪʫ; 9-ʚʘʢʫʫʤʥʘ 

ʧʨʠʩʦʩʢʘ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʪʨʠʧʦʜʘ ʪʘʢʠʡ: ʨʦʙʦʪ ʦʩʥʘʱʝʥʠʡ ʚʝʨʭʥʴʦʶ ʥʝʨʫʭʦʤʦʶ 

ʧʣʘʪʬʦʨʤʦʶ 1 ʽ ʥʠʞʥʴʦʶ ʨʫʭʦʤʦʶ ʧʣʘʪʬʦʨʤʦʶ 8, ʷʢʘ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʜʽʶ ʣʽʥʽʡʥʠʤ 

ʧʨʠʚʦʜʦʤ ʽʟ ʟʫʙʯʘʩʪʠʤ ʨʝʤʝʥʝʤ 7, ʷʢʠʡ ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʝʨʝʜʘʻ ʧʘʨʫ ʚʘʞʝʣʽʚ 5. 

ɺʘʞʝʣʽ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʥʠʞʥʽʡ ʧʣʘʪʬʦʨʤʽ. ʂʘʨʝʪʢʘ ʣʽʥʽʡʥʦʛʦ ʧʨʠʚʦʜʫ 

ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟʤʽʥʦʶ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʩʝʨʚʦʜʚʠʛʫʥʘ 3. ʂʦʤʙʽʥʘʮʽʷ ʟʘʜʘʥʠʭ ʢʫʪʽʚ 

ʧʦʚʦʨʦʪʫ ʩʝʨʚʦʜʚʠʛʫʥʽʚ ʜʦʟʚʦʣʷʻ ʨʦʟʪʘʰʫʚʘʪʠ ʥʠʞʥʶ ʧʣʘʪʬʦʨʤʫ ʜʦ ʪʦʯʢʠ, ʜʝ 

ʨʦʙʦʪ ʧʦʚʠʥʝʥ ʦʩʚʦʾʪʠ ʪʝʭʥʦʣʦʛʽʯʥʫ ʨʦʙʦʪʫ. 

ʅʘ ʨʠʩ.3.2. ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʛʘʣʴʥʫ ʩʭʝʤʫ ʧʨʦʮʝʩʫ ʧʘʢʫʚʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʫ 

ʩʧʦʞʠʚʯʫ ʫʧʘʢʦʚʢʫ. 

˭ͣͤ. ʃʠʩʪ ˉ ʜʦʢʫʤ. ˽ʜ͜ʧʠʩ ɼʘʪʘ 

ˢͪ͟Φ 

1 

ɼʇ.58 ʇɿ 

 ˾ ͦͪͦ͘ʙ. ʂʣʝʤʝʥʪʴʻʚ ɺ.ʂ. 

 ʇ͔ ͔͍ͪ͜ʨ. ͙̒ͣ͟;ͯ͟ ˸ΦˤΦ 

 ˾͔ͼ͔ͤ͘Φ  
 ʅ. ʂʦʥʪʨ.  
 ˭ ʪ͊ʚʝʨʜ.  

ʆʧʠʩ ʧʨʦʧʦʟʠʮʽʾ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʽ 

ʢʦʥʩʪʨʫʢʮʽʷ 

˶ʪ͜. ˢͪͯ͟΄͍͜ 

4 

ʅʋʍʊ ʄʇʊ ʇʄ-4-1 ʉʂ 
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ʈʠʩ. 3.2. ɿʘʛʘʣʴʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʨʦʮʝʩʫ ʧʘʢʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʫ 

ʩʧʦʞʠʚʯʫ ʫʧʘʢʦʚʢʫ 

ʂʦʥʩʪʨʫʢʪʠʚʥʫ ʩʭʝʤʫ ʦʙʣʘʜʥʘʥʥʷ ʪʘʢʦʞ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.3. 

 

ʈʠʩ.3.3. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʦʙʣʘʜʥʘʥʥʷ 

ɼʣʷ ʙʽʣʴʰ ʯʽʪʢʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʦʮʝʩ ʧʘʢʫʚʘʥʥʷ ʰʪʫʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ 

ʩʧʦʞʠʚʯʫ ʪʘʨʫ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʢʘʨʪʫ ʦʙʣʘʜʥʘʥʥʷ. ʎʝ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʽ 

ʥʠʞʯʝ. 

  

ʇʦʜʘʚʘʥʥʷ ʫʧʘʢʦʚʢʠ ʧʦ 

ʩʪʨʽʯʢʦʚʦʤʫ ʢʦʥʚʝʻʨʫ 

ʅʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʮʽʾ 

ʨʦʙʦʪʦʤ; ʚʠʜʽʣʝʥʥʷ 

ʧʦʪʦʢʫ ʧʨʦʜʫʢʮʽʾ 

ʇʦʜʘʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʧʦ 

ʧʣʘʩʪʠʥʯʘʪʦʤʫ ʢʦʥʚʝʻʨʫ 

ʋʢʣʘʜʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʚ 

ʫʧʘʢʦʚʢʫ 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

2 
ɼʇ.58 ʇɿ 
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ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʦʙʣʘʜʥʘʥʥʷ 

ʊʝʭ

ʥʦʣ

ʦʛʽʯ

ʥʠʡ 

ʧʨʦ

-ʮʝʩ 

ʊʝʭʥʦʣʦʛʽʯ

ʥʘ 

ʦʧʝʨʘʮʽʷ ʽ 

ʽʾ ʝʣʝʤʝʥʪʠ 

ʈʦʙʦʯʠʡ 

ʦʨʛʘʥ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ 

ʦʧʝʨʘʮʽʾ 

ʅʦʤʝʨ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ 
ʅʦʤʝ

ʨ 

ʧʦʟʠʮ

ʽʾ 
 ̄ ʩʭʝʤʘ 

ʇʦʜ

ʘʯʘ 

ʫʧʘ

ʢʦʚ

ʢʠ ʽ 

ʧʨʦ

ʜʫʢ

ʮʽʾ 

ʋʧʘʢʦʚʢʘ 

ʪʠʧʫ 

çʣʦʪʦʢè 

ʧʦʜʘʻʪʴʩʷ 

ʧʦ 

ʩʪʨʽʯʢʦʚʦʤ

ʫ 

ʢʦʥʚʝʻʨʫ. 

ʇʨʦʜʫʢʮʽʷ 

(ʟʝʬʽʨ) 

ʧʦʜʘʻʪʴʩʷ 

ʚ 

ʭʘʦʪʠʯʥʦʤ

ʫ ʧʦʨʷʜʢʫ 

ʧʦ 

ʧʣʘʩʪʠʥʯʘ

ʪʦʤʫ 

ʢʦʥʚʝʻʨʫ. 

ʇʣʘʩʪʠʥ-

ʯʘʪʠʡ 

ʢʦʥʚʝʻʨ 

 

ʉʪʨʽʯʢʦʚʠ

ʡ ʢʦʥʚʝʻʨ 

 

ɿʝʬʽʨ 

 

ʋʧʘʢʦʚʢʘ 

(ʣʦʪʦʢ) 

 

1 

 

 

2 

 

3 

 

 

4 

 

 

 

ɯ, ɯɯ 

ʅʘʢ

ʦʧʠ

ʯʝʥ

ʥʷ 

ʧʨʦ

ʜʫʢ

ʮʽʾ 

ʈʦʙʦʪ ï

ʪʨʠʧʦʜ 

ʦʧʫʩʢʘʻ 

ʚʘʢʫʫʤʥʫ 

ʧʨʠʩʦʩʢʫ ʽ 

ʟʘʭʦʧʣʶʻ 

ʧʦʯʝʨʛʦʚʦ 

ʧʦ 1 ʰʪ. 

ʟʝʬʽʨʫ 

 

ʈʦʙʦʪ-

ʪʨʠʧʦʜ 

 

 

ɺʘʢʫʫʤʥʘ 

ʧʨʠʩʦʩʢʘ 

 

 

5 

 

 

 

6 

 

 

 

 

 

 

 

 

III, 

IV, 

 

 

 

 

V, VI, 

 

 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

3 
ɼʇ.58 ʇɿ 
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VII,  

 

 

    

 

 

 

 

VIII, 

IX, 

 

 

X, 

 

 

XI, 

XII  

ʇʝʨ

ʝʦʨʽ

ʻʥʪ

ʫ-

ʚʘʥ

ʥʷ 

ʧʨʦ

ʜʫʢ

ʮʽʾ 

ʈʦʙʦʪ-

ʪʨʠʧʦʜ 

ʧʝʨʝʥʦʩʝ 3 

ʰʪ. ʟʝʬʽʨʫ 

ʜʦ 

ʩʪʨʽʯʢʦʚʦʛ

ʦ ʢʦʥʚʝʻʨʘ 

ʜʣʷ 

ʫʢʣʘʜʘʥʥʷ 

ʚʠʨʦʙʽʚ ʚ 

ʫʧʘʢʦʚʢʫ 

  

 

XIII,  

XIV,  

XV 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

4 
ɼʇ.58 ʇɿ 
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ʋʢʣ

ʘʜʘ

ʥʥʷ 

ʚʠʨ

ʦʙʽʚ 

ʚ 

ʫʧʘ

ʢʦʚ

ʢʫ 

ʈʦʙʦʪ-

ʪʨʠʧʦʜ 

ʫʢʣʘʜʘʻ 3 

ʰʪ. ʟʝʬʽʨʫ 

ʯʽʪʢʫ ʚ 

ʢʦʤʽʨʢʠ 

ʣʦʪʢʘ 

  

 

XVI, 

XVII, 

XVIII  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

5 
ɼʇ.58 ʇɿ 
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4. ʈʦʟʨʦʙʢʘ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ ʤʘʰʠʥʠ 

 

ʈʠʩ.4.1. ʘ) ʢʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʢʦʥʚʝʻʨʘ; ʙ) ʢʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ 

ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ; ʚ) ʢʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʨʦʙʦʪʘ-ʪʨʠʧʦʜʘ 

1 ï ʜʚʠʛʫʥ;  

2 ï ʤʫʬʪʘ; 

3 ï ʧʨʠʚʦʜʥʽ ʟʽʨʦʯʢʠ; 

4 ï ʧʨʠʚʦʜʥʠʡ ʙʘʨʘʙʘʥ; 

5 ï ʢʘʨʢʘʩ ʪʨʠʧʦʜʘ; 

6 ï ʢʘʨʝʪʢʘ; 

7 ï ʧʨʠʚʦʜ ʽʟ ʟʫʙʯʘʩʪʠʤ ʨʝʤʝʥʝʤ; 

8 ï ʨʦʙʦʯʠʡ ʦʨʛʘʥ (ʧʨʠʩʦʩʢʘ); 

9 ï ʩʝʨʚʦʜʚʠʛʫʥ; 

10 ï ʙʝʟʧʨʦʤʽʞʢʦʚʘ ʤʫʬʪʘ. 

 

 

 

 

 

 

 

˭ͣͤ. ʃʠʩʪ ˉ ʜʦʢʫʤ. ˽ʜ͜ʧʠʩ ɼʘʪʘ 

ˢͪ͟Φ 

1 

ɼʇ.58 ʇɿ 

 ˾ ͦͪͦ͘ʙ. ʂʣʝʤʝʥʪʴʻʚ ɺ.ʂ. 

 ʇ͔ ͔͍ͪ͜ʨ. ͙̒ͣ͟;ͯ͟ ˸ΦˤΦ 

 ˾͔ͼ͔ͤ͘Φ  
 ʅ. ʂʦʥʪʨ.  
 ˭ ʪ͊ʚʝʨʜ.  

ʈʦʟʨʦʙʢʘ ʢʽʥʝʤʘʪʠʯʥʦʾ 

ʩʭʝʤʠ ʤʘʰʠʥʠ 

˶ʪ͜. ˢͪͯ͟΄͍͜ 

1 

ʅʋʍʊ ʄʇʊ ʇʄ-4-1 ʉʂ 
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5. ʈʦʟʨʘʭʫʥʢʠ ʤʘʰʠʥʠ, ʦʢʨʝʤʠʭ ʾʾ ʤʝʭʘʥʽʟʤʽʚ ʽ ʝʣʝʤʝʥʪʽʚ 

ɿʘ ʤʝʪʦʜʦʤ ɯ.ɺ.ʂʥʷʟʻʚ ʥʘʩʪʫʧʥʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʨʦʙʦʪʘ: 

 5.1. ʈʦʟʨʘʭʫʥʦʢ ʩʠʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʩʝʨʚʦʧʨʠʚʦʜʽʚ 

 

ʈʠʩ.5.1. ʉʠʣʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʝʨʚʦʧʨʠʚʦʜʽʚ 

 

Ὂὶᴆ - ʚʝʢʪʦʨ ʩʫʤʠ ʨʝʘʢʮʽʡ ʪʨʴʦʭ ʩʧʠʮʴ; 

Ὂὶᴆρ Ὂὶᴆς Ὂὶᴆσ - ʚʝʢʪʦʨ ʨʝʘʢʮʽʾ ʩʧʠʮʴ. 

 

ʜʝ Mr1 - ʤʦʤʝʥʪ ʨʝʘʢʮʽʾ ʥʘ ʛʦʡʜʘʣʮʽ; 

L - ʜʦʚʞʠʥʘ ʛʦʡʜʘʣʢʠ. 

ʆʩʢʽʣʴʢʠ cos (a) cos (b) <1, ʪʦ Mr1 <L mg. ʆʪʞʝ ʧʨʠ m < 0,1 ʢʛ, L = 0,1. 

Mr1 <0,098 ʅ ʤ. ɿ ʦʛʣʷʜʫ ʥʘ ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʚ ʜʠʥʘʤʽʮʽ 10g, ʧʨʠʡʤʝʤʦ 

ʄ ʩʝʨʚʦʧʨʠʚʦʜʫ > = 10 ʅĀʤ. 

  

˭ͣͤ. ʃʠʩʪ ˉ ʜʦʢʫʤ. ˽ʜ͜ʧʠʩ ɼʘʪʘ 

ˢͪ͟Φ 

1 

ɼʇ.58 ʇɿ 

 ˾ ͦͪͦ͘ʙ. ʂʣʝʤʝʥʪʴʻʚ ɺ.ʂ. 

 ʇ͔ ͔͍ͪ͜ʨ. ͙̒ͣ͟;ͯ͟ ˸ΦˤΦ 

 ˾͔ͼ͔ͤ͘Φ  
 ʅ. ʂʦʥʪʨ.  
 ˭ ʪ͊ʚʝʨʜ.  

ʈʦʟʨʘʭʫʥʢʠ ʤʘʰʠʥʠ, 

ʦʢʨʝʤʠʭ ʾʾ ʤʝʭʘʥʽʟʤʽʚ ʽ 

ʝʣʝʤʝʥʪʽʚ 

 

˶ʪ͜. ˢͪͯ͟΄͍͜ 

15 
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5.2. ɸʥʘʣʽʟ ʰʚʠʜʢʦʩʪʽ 

ʆʩʢʽʣʴʢʠ ʜʝʣʴʪʘ-ʧʘʨʘʣʝʣʴʥʠʡ ʨʦʙʦʪ ʤʘʻ ʟʘʤʢʥʫʪʠʡ ʢʽʥʝʤʘʪʠʯʥʠʡ ʢʦʥʪʫʨ, 

ʨʦʟʨʘʭʫʥʢʠ ʢʽʥʝʤʘʪʠʢʠ ʜʦʩʠʪʴ ʩʢʣʘʜʥʽ. ʑʦʙ ʩʧʨʦʩʪʠʪʠ ʤʦʜʝʣʴ ʽ ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʚ ʦʜʥʽʡ ʪʦʯʮʽ ʤʦʞʥʘ ʟôʻʜʥʘʪʠ ʪʨʠ 

ʧʝʨʝʜʧʣʽʯʯʷ, ʧʨʠʧʫʩʢʘʶʯʠ, ʱʦ ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ʩʠʩʪʝʤʠ {R} ʚ 

ʢʽʣʴʢʘ ʨʘʟʽʚ ʜʦʨʽʚʥʶʻ ʦʜʥʦʤʫ ʟ ʜʚʠʛʫʥʽʚ R = RA-RB [3]. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʝʜʧʣʽʯʯʷ 

ʟôʻʜʥʫʶʪʴʩʷ ʚ ʪʦʯʮʽ P. ʉʧʨʦʱʝʥʘ ʤʦʜʝʣʴ ʨʦʙʦʪʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ.5.2. 

 

ʈʠʩ.5.2. ʉʧʨʦʱʝʥʘ ʤʦʜʝʣʴ ʨʦʙʦʪʘ 

  

ʄʘʪʨʠʮʷ  ʦʧʠʩʫʻ ʧʝʨʝʭʽʜ ʚʽʜ ʰʚʠʜʢʦʩʪʝʡ ʫ ʧʨʦʩʪʦʨʽ ʫʟʘʛʘʣʴʥʝʥʠʭ ʢʦʦʨʜʠʥʘʪ 

ʜʦ ʜʝʢʘʨʪʦʚʦʛʦ ʧʨʦʩʪʦʨʫ. ʄʘʪʨʠʮʷ ʗʢʦʙʘʥʘ ʚʠʟʥʘʯʘʻ ʣʽʥʝʘʨʠʟʦʚʘʥʫ ʤʘʪʨʠʮʶ 

ʧʦʭʽʜʥʠʭ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. ʑʦʙ ʦʙʯʠʩʣʠʪʠ ʤʘʪʨʠʮʶ ʗʢʦʙʽʷ ʜʝʣʴʪʘ-ʧʘʨʘʣʝʣʴʥʦʛʦ 

ʨʦʙʦʪʘ, ʤʠ ʤʦʞʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʟʽ ʟʚôʷʟʢʘʤʠ, ʱʦ ʟʚôʷʟʫʶʪʴ 

ʜʝʢʘʨʪʽʚ ʧʨʦʩʪʽʨ ʟ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. ʊʘʢʽ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʟʘ 

ʫʤʦʚʠ ʧʦʩʪʽʡʥʦʾ ʜʦʚʞʠʥʠ ʧʝʨʝʜʧʣʽʯ: 

 

 

ʇʦʟʥʘʯʠʤʦ ʚʝʢʪʦʨ Pci Pbi, ʷʢ si, ʪʦʜʽ ɽʚʢʣʠʜʦʚʘ ʥʦʨʤʘ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʘ, ʷʢ  si
T si. 

ʈʦʟʛʣʷʥʫʚʰʠ ʨʠʩ.3.6, ʚʝʢʪʦʨ si ʙʫʜʝ ʟʘʧʠʩʘʥʠʡ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

  

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 
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ʑʦʙ ʚʚʝʩʪʠ ʧʦʭʽʜʥʫ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʚ ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʦʦʨʜʠʥʘʪʥʠʡ ʧʨʦʩʪʽʨ ʽ 

ʜʝʢʘʨʪʦʚʠʡ ʧʨʦʩʪʽʨ, ʤʠ ʤʦʞʝʤʦ ʚʟʷʪʠ ʧʦʭʽʜʥʫ ʨʽʚʥʷʥʥʷ: 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ: 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʣʘʩʪʠʚʽʩʪʴ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʤʥʦʞʝʥʥʷ, ʚʠʨʘʟ (7) ʤʦʞʝ 

ʙʫʪʠ ʟʘʧʠʩʘʥʦ: 

 

ʇʦʭʽʜʥʘ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ si ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢ: 

 

ɼʝ 

 

ɼʣʷ ʦʜʥʽʻʾ ʨʫʢʠ ʨʦʙʦʪʘ, ʨʽʚʥʷʥʥʷ (9) ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʦ, ʷʢ: 

 

ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʤʘʪʨʠʯʥʦʾ ʬʦʨʤʽ ʜʣʷ ʚʩʽʭ ʪʨʴʦʭ ʨʫʢ, ʷʢ: 
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ɺʠʭʦʜʷʯʠ ʟ ʚʠʨʘʟʫ (12), ʤʘʪʨʠʮʷ ʗʢʦʙʽ ʦʪʨʠʤʘʥʘ ʧʨʠ ʨʦʟʛʣʷʜʽ: 

 

ɼʝ 

 

ʄʘʪʨʠʮʷ ʗʢʦʙʽ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ɗ, ʷʢ ʮʝ ʯʘʩʪʦ ʙʫʚʘʻ ʟ ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʨʦʙʦʪʘʤʠ, ʘ ʡ ʚʽʜ ʧʦʣʦʞʝʥʥʷ Xn ʨʫʭʦʤʦʾ ʧʣʘʪʬʦʨʤʠ, ʷʢʝ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʷʤʦʾ ʟʘʜʘʯʽ ʨʦʙʦʪʦʪʝʭʥʽʢʠ. 

5.3. ɸʥʘʣʽʟ ʧʨʠʩʢʦʨʝʥʥʷ. 

ʑʦʙ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘʰʦʛʦ ʨʦʙʦʪʘ, ʤʠ ʤʦʞʝʤʦ ʚʠʢʦʨʠʩʪʘʪʠ 

ʨʝʟʫʣʴʪʘʪ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʘʨʘʛʨʘʬʘ, ʟʥʦʚʫ ʜʠʬʝʨʝʥʮʽʶʶʯʠ ʚʠʨʘʟ (12). 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʨʘʟʠ (13) ʽ (14), ʦʪʨʠʤʘʻʤʦ: 

 

ɿʨʝʰʪʦʶ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʜʝʢʘʨʪʦʚʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ ʽ ʧʨʠʩʢʦʨʝʥʥʷʤ ʚ 

ʫʟʘʛʘʣʴʥʝʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʪʘʢʝ: 

 

ɼʦʢʣʘʜʥʽʰʝ ʧʨʦ ʮʝ ʜʠʚ. [4]. 
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5.4. ʈʦʟʨʘʭʫʥʦʢ ʢʦʥʚʝʻʨʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ  Z  = 1800 ʰʪ/ʛʦʜ, 

ʜʦʚʞʠʥʘ ʢʦʥʚʝʻʨʘ  L = 3700 ʤʤ, ʢʫʪ ʥʘʭʠʣʫ ɓ = 0Á. 

5.4.1 ɺʠʙʽʨ ʰʚʠʜʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʥʪʘʞʫ 

ɼʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʛʝʥʝʨʘʣʴʥʠʭ ʚʘʥʪʘʞʽʚ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʰʚʠʜʢʽʩʪʴ ʣʘʥʮʶʛʘ ʚ 

ʤʝʞʘʭ 0,1 ... 0,63 ʤ/ʩ. ʇʨʠʧʫʩʪʠʤʦ, v = 0,3 ʤ / ʩ. ʇʨʠ ʪʘʢʽʡ ʰʚʠʜʢʦʩʪʽ ʤʦʞʥʘ 

ʟʥʝʭʪʫʚʘʪʠ ʜʠʥʘʤʽʯʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʥʘ ʥʘʪʷʞʥʠʡ ʝʣʝʤʝʥʪ. 

5.4.2. ɺʠʙʽʨ ʪʷʛʦʚʦʛʦ ʝʣʝʤʝʥʪʫ 

ɺ ʷʢʦʩʪʽ ʥʘʪʷʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚʠʙʠʨʘʻʤʦ ʚʪʫʣʢʦʚʠʡ ʨʦʣʠʢʦʚʠʡ ʧʣʘʩʪʠʥʯʘʩʪʠʡ 

ʣʘʥʮʶʛ ʪʠʧʫ ʇɺʈ ʟ ʬʣʘʥʮʷʤʠ. 

 

 

 

ʈʠʩ.5.3. ʉʭʝʤʘ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʢʦʥʚʝʻʨʘ 

5.4.3. ɺʠʙʽʨ ʥʘʩʪʠʣʫ 

ɿʛʽʜʥʦ ʟ ʪʘʙʣ. 5.1. ɺʠʙʠʨʘʻʤʦ ʪʠʧ ʧʽʜʣʦʛʦʚʦʛʦ ʧʦʢʨʠʪʪʷ - ʧʣʦʩʢʠʡ ʚʽʜʢʨʠʪʠʡ (ʜʣʷ 

ʰʪʫʯʥʠʭ ʪʦʚʘʨʽʚ) ʩʫʯʘʩʥʠʭ ʙʨʝʥʜʽʚ ʜʣʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

 

 

ʈʠʩ.5.4. ɺʠʙʽʨ ʥʘʩʪʠʣʫ 
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5.4.4. ɺʠʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ʥʘʩʪʠʣʫ 

 
ʈʠʩ.5.5. ʂʦʩʝ ʨʦʟʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ ʥʘ ʧʦʚʝʨʭʥʽ ʥʘʩʪʠʣʫ 

 

ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʛʝʥʝʨʘʣʴʥʠʭ ʚʘʥʪʘʞʽʚ ʰʠʨʠʥʘ ʚʘʥʪʘʞʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʨʦʟʤʽʨʫ ʧʦʭʠʣʦʛʦ ʚʘʥʪʘʞʫ 

ɺʘʥʪʘʞ ï ʷʱʠʢʠ. ʈʦʟʤʽʨʠ ʚʘʥʪʘʞʫ: lĬbĬh = 220Ĭ130Ĭ70 

ʚʘʛʘ Gʚ = 0,35 ʢʛ 

 

ὄ Ѝὰ ὦ ςЎ ЍςςπρσπςϽςπ ςωυȟυσω ʤʤ, 

ɼʝ ȹ = 20 ʤʤ ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʢʨʘʶ ʥʘʩʪʠʣʫ ʜʦ ʚʘʥʪʘʞʫ.  

ɿʛʽʜʥʦ ʩʪʘʥʜʘʨʪʫ ʦʙʠʨʘʻʤʦ ɺ = 300 ʤʤ. 

 

5.4.5. ʇʦʛʦʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʚʘʥʪʘʞʦʤ: 

ὥ
σφππϽὺ

ὤ
 

ɼʝ Zp ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʥʚʝʻʨʘ, v ï ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ 

ʚʘʥʪʘʞʫ, v = 0,4 ʤ/ʩ 

ὤ ὤϽ
ὑ

ὑ
ρψππϽ

ρȟς

πȟψ
ςχππ ̙ Ⱦ̓̄ ̏̅ 

ɼʝ KH  = (1,1...1,25) ï  ʢʦʝʬʽʮʽʻʥʪ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ; 

Kr = (0,8...0,95) ï ʢʦʝʬʽʮʽʻʥʪ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʚʝʻʨʘ ʚ ʯʘʩʽ. 

ʊʦʜʽ: 

ὥ
σφππϽπȟτ

ςχππ
πȟτ ̍ 
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ɺʽʜ ʰʪʫʯʥʦʛʦ ʚʘʥʪʘʞʫ:  

ήˏ
Ὃ̃

ὥ

πȟσυ

πȟτ
πȟψχυ ̋ Ⱦ̄̍  

ɼʝ Gʚ  =  0,35 ʢʛ ï ʤʘʩʘ ʚʘʥʪʘʞʫ, 

ɺʽʜ ʥʘʩʪʠʣʫ ʟ ʣʘʥʮʶʛʘʤʠ: 

ή φπὄ ὃ φπϽπȟτ τπ φτ ̋ Ⱦ̄̍  

ʜʝ ɸ = 40 ï ʝʤʧʽʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠ ʣʝʛʢʠʭ ʫʤʦʚʘʭ ʨʦʙʦʪʠ. 

 

5.4.6. ʊʷʛʦʚʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʢʦʥʚʝʻʨʘ 

ʂʦʥʚʝʻʨʥʘ ʣʽʥʽʷ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʭʘʨʘʢʪʝʨʥʽ ʜʽʣʷʥʢʠ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʪʦʯʢʠ 

ʩʭʦʜʞʝʥʥʷ ʣʘʥʮʶʛʽʚ ʚʽʜ ʧʨʦʚʽʜʥʠʭ ʟʽʨʦʯʦʢ. ʈʦʟʨʘʭʫʥʦʢ ʪʷʛʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʪʦʯʢʠ 

ʥʘʡʤʝʥʰʦʛʦ ʥʘʪʷʛʫ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʫ ʪ.1 ʘʙʦ ʪ.2: 

ʫ ʪ. 1 ʷʢʱʦ  ‫ ὸὫ ‍ 

ʫ ʪ. 2 ʷʢʱʦ ‫ ὸὫ ‍ 

 

ʈʠʩ. 5.6. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʢʦʥʚʝʻʨʘ 

ʪʫʪ ɤ ' ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʩʪʠʣʫ ʧʦ ʥʘʧʨʘʚʣʷʶʯʠʤ. ʇʦ ʪʘʙʣ. 5.4. 

ʧʨʠ ʣʝʛʢʠʭ ʫʤʦʚʘʭ ʨʦʙʦʪʠ ɤ ' = 0,08 ï ʜʣʷ ʚʪʫʣʢʦ-ʨʦʣʠʢʦʚʠʭ ʣʘʥʮʶʛʽʚ ʥʘ 

ʧʽʜʰʠʧʥʠʢʘʭ ʢʦʚʟʘʥʥʷ. 

 

ʆʩʢʽʣʴʢʠ ɤ ' =0,08>tg ‍ = 0, ʪʦ ʥʘʡʤʝʥʰʠʡ ʥʘʪʷʛ ʙʫʜʝ ʚ ʪ.1  

ʇʨʠʡʤʘʻʤʦ 

Ὓ Ὓ ρπππȣσπππρπππ ̊  
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ʄʝʪʦʜʦʤ ʦʙʭʦʜʫ ʧʦ ʢʦʥʪʫʨʫ ʪʨʘʩʠ ʟʘ ʭʦʜʦʤ ʨʫʭʫ ʥʘʩʪʠʣʫ ʟ ʣʘʥʮʶʛʘʤʠ ʥʘʭʦʜʠʤʦ 

ʥʘʪʷʛʠ ʚ ʭʘʨʘʢʪʝʨʥʠʭ ʪʦʯʢʘʭ: 

ʅʘʪʷʛ ʚ ʪ. 1: Ὓ Ὓ̈̂ Ὓ ρπππ ̊  

ʅʘʪʷʛ ʚ ʪ. 2: 

Ὓ Ὓ ήϽὫϽ‫Ͻὒ ρπππφτϽωȟψρϽπȟπψϽσȟχ ρρψφ ̊  

ʅʘʪʷʛ ʚ ʪ. 3: 

Ὓ Ὓὑ̈ ̨̑ρρψφ Ͻρȟπχ ρςφω̊ 

ʜʝ Kʟʽʨ = 1,04...1,1 ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʩʪʠʣʫ ʧʨʠ ʦʛʠʥʘʥʥʽ 

ʣʘʥʮʶʛʘʤʠ ʟʽʨʦʯʦʢ. 

ʅʘʪʷʛ ʚ ʪ. 4: 

Ὓ Ὓ̎̂ Ὓ ή̃ ή ϽὫϽ‫Ͻὒ  

ρςφωπȟψχυφτϽωȟψρϽπȟπψϽσȟχ ρτυχ ̊  

ʊʷʛʦʚʝ ʟʫʩʠʣʣʷ ʥʘ ʚʘʣʫ ʧʨʠʚʦʜʥʠʭ ʟʽʨʦʯʦʢ: 

Ὂ Ὓ̎̂ Ὓ̈̂ ὑ̈ ̨̑ρ Ὓ̎̂ Ὓ̈̂ ρτυχρπππρȟπχ ρ  

ρτυχρπππφςω ̊  

ɼʽʘʛʨʘʤʘ ʥʘʪʷʛʫ ʣʘʥʮʶʛʽʚ 

 

 

ʈʠʩ.5.7. ɼʽʘʛʨʘʤʘ ʥʘʪʷʛʫ ʣʘʥʮʶʛʽʚ 

5.4.7. ʇʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʠʙʦʨʫ ʪʷʛʦʚʦʛʦ ʣʘʥʮʶʛʘ 

ʆʩʪʘʪʦʯʥʦ ʚʠʙʠʨʘʻʤʦ ʣʘʥʮʶʛ ʧʣʘʩʪʠʥʯʘʩʪʠʡ ʚʪʫʣʢʦ-ʨʦʣʠʢʦʚʠʡ ʟ ʨʝʙʦʨʜʦʶ ʟ 

ʥʦʤʝʨʦʤ ʄ20 ʪʠʧʫ 4 ʚʠʢʦʥʘʥʥʷ 2 ʟ ʢʨʦʢʦʤ tʣ = 40 ʤʤ, ʨʫʡʥʽʚʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

Sʨ= 20 ʢʅ. 

ʇʦʟʥʘʯʝʥʥʷ ʣʘʥʮʶʛʘ:  

ʃʘʥʮʶʛ ʄ 20 - 4 -40 - 2 ɻʆʉʊ 598 - 71  
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ʇʦʚʥʝ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʫʩʠʣʣʷ, ʷʢʝ ʜʽʻ ʥʘ ʣʘʥʮʶʛ: 

Ὓ Ὓ̒̓ Ὓ̅̉ ̎

ʜʝ Sʩʪ - ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʘʪʠʯʥʠʡ ʥʘʪʷʛ ʣʘʥʮʶʛʘ (ʘʙʦ ʣʘʥʮʶʛʽʚ), ʦʜʝʨʞʘʥʠʡ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʪʷʛʦʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ,  Sʩʪ = Sʥʙ= ρτυψ ʅ;  

Sʜʠʥ - ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʫʩʠʣʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʪʷʛʫ ʣʘʥʮʶʛʘ (ʘʙʦ ʣʘʥʮʶʛʽʚ) ʚ 

ʥʘʙʽʛʘʶʯʽʡ ʚʽʪʮʽ ʢʦʥʚʝʻʨʘ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

Ὓ̅̉̎

φϽὺϽὧϽή ὧϽή̃

ὤ Ͻὸ
Ͻὒ  

φϽπȟσϽρϽφτςϽπȟψχυ

ρυϽπȟς
Ͻσȟωρ σȟπψπ ̊  

 

c2 - ʢʦʝʬʽʮʽʻʥʪ ʫʯʘʩʪʽ ʤʘʩʠ ʧʝʨʝʤʽʱʫʚʘʥʦʛʦ ʚʘʥʪʘʞʫ ʚ ʢʦʣʠʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ: c2 = 

1,0 - ʜʣʷ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʢʦʥʚʝʻʨʽʚ, ʢʦʚʰʦʚʠʭ ʝʣʝʚʘʪʦʨʽʚ ʽ ʢʦʥʚʝʻʨʽʚ, ʱʦ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʰʪʫʯʥʽ ʚʘʥʪʘʞʽ; 

c1 - ʢʦʝʬʽʮʽʻʥʪ ʫʯʘʩʪʽ ʤʘʩʠ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ ʚ ʢʦʣʠʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ:  

ʧʨʠ  Lʢ ¢ 25  ʤ, c1 = 2,0 ; ʧʨʠ  25 <  Lʢ ¢ 60, c1 = 1,5; ʧʨʠ  60 > Lʢ  ʤ, c1 = 1,0. 

 Lk - ʜʦʚʞʠʥʘ ʢʦʥʚʝʻʨʘ, ʤ. 

ὒ ὒ
“ϽὨ̈ ̨̑

ς
σȟχ

“Ͻπȟρστ

ς
σȟω ̍ 

ʜʝ dʟʽʨ ï  ʜʽʘʤʝʪʨ ʜʽʣʠʣʴʥʦʛʦ ʢʦʣʘ ʧʨʠʚʦʜʥʠʭ ʟʽʨʦʯʦʢ: 

Ὠ̈ ̨̑

ὸ

ÓÉÎ
ρψπ
ᾀ

σπ

ÓÉÎ
ρψπ
ρυ

ρσυ ̍  ̍

Ὓ ρτυχ σȟπψ ρτφπȟπψ ̊  

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʠʥ ʣʘʥʮʶʛ: 

Ὓ πȟφϽὛ πȟφϽρτφπψχπ ̊  

 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ: 

 

ὲ
Ὓ̑̔̊̎

Ὓ

ςππππ

ψχφ
ςςȟχσς ὲ φȢȢρπ 
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 ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʟʽʨʦʯʦʢ: 

ὲ̈ ̨̑

φπϽρπππϽὺ

“ϽὨ̈ ̨̑

φπϽρπππϽπȟσ

“Ͻρστ
τςȟχφψς ̏ Ⱦ̖̂  ̃

ɺʠʙʽʨ ʧʨʠʚʦʜʫ ʢʦʥʚʝʻʨʘ. 

ɺʠʙʝʨʽʪʴ ʧʨʠʚʽʜ ʤʘʰʠʥʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʦʪʦʨ-ʨʝʜʫʢʪʦʨʘ 1, ʣʘʥʮʶʛʦʚʦʾ ʧʝʨʝʜʘʯʽ 

2 ʪʘ ʧʨʦʚʽʜʥʦʾ ʰʝʩʪʝʨʥʽ 3. 

 

ʈʠʩ.5.8. ʂʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʧʨʠʚʦʜʫ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʢʦʥʚʝʻʨʘ 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ: 

ὔ ὑ̈
ὊϽὺ

ρπππϽ–̈ ́̄
ρȟς

φςωϽπȟσ

ρπππϽπȟψσ
πȟςχ  ̋ˏ̓ 

ʜʝ ʂʟ - ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʟʫʩʠʣʣʷ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʦʜʦʣʘʥʥʷ ʩʠʣ 

ʽʥʝʨʮʽʾ ʝʣʝʤʝʥʪʽʚ ʢʦʥʚʝʻʨʘ ʽ ʚʘʥʪʘʞʫ; ʧʨʠʡʤʘʻʪʴʩʷ = 1,1...1,3; 

FT - ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ, ʅ;  

ɖʟʘʛ - ʟʘʛʘʣʴʥʠʡ ʂʂɼ ʧʨʠʚʦʜʫ ʢʦʥʚʝʻʨʘ: 

ɖʟʘʛ= ɖʜʚ-ʨĀ ɖʣ.ʧĀ ɖʟʽʨ =0,92Ā0,9Ā0,98 = 0,83, 

ʪʫʪ ɖʜʚ-ʨʝʜ - ʂʂɼ ʜʚʠʛʫʥ-ʨʝʜʫʢʪʦʨʘ, ɖʜʚ-ʨʝʜ = 0,92;  

ɖʣ.ʧ - ʂʂɼ ʚʽʜʢʨʠʪʦʾ ʣʘʥʮʶʛʦʚʦʾ ʧʝʨʝʜʘʯʽ, ɖʣ.ʧ = 0,9;  

ɖʟʽʨ - ʂʂɼ ʧʨʠʚʦʜʥʦʲ ʟʽʨʦʯʢʠ, ɖʟʽʨ = 0,98. 

ɺʠʙʠʨʘʻʤʦ ʜʚʠʛʫʥ-ʨʝʜʫʢʪʦʨ ʜʚʦʭʩʪʫʧʽʥʯʘʩʪʠʡ ʩʦʦʩʥʠʡ ʪʠʧʫ ʄʏ:  

ʪʠʧʦʨʦʟʤʽʨ                                         - ʄʏ-40;  

ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʪ.ʚ, ʅĀʤ             - 28  

ʧʦʪʫʞʥʽʩʪʴ, ʢɺʪ                                - 0,55;  

ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ, ʦʙ/ʭʚ                 - 112; 

ɼʣʷ ʯʽʪʢʦʾ ʪʘ ʷʢʽʩʥʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʯʘʩʪʦʪʥʠʡ ʧʨʠʚʦʜ g120 

ʢʦʤʧʘʥʽʾ Siemens ʟʚʦʨʦʪʥʽʤ ʟʚôʷʟʢʦʤ ʪʘ ʣʽʥʽʡʥʠʤ ʝʥʢʦʜʝʨʦʤ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʢʦʥʚʝʻʨʘ.  
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5.5. ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʡ ʧʨʠʚʦʜʘ 

ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠʚʦʜʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʧʣʘʪʬʦʨʤʠ ʨʦʙʦʪʘ, ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʪʨʠʧʦʜʘ ʟ ʧʨʠʚʦʜʘʤʠ 

ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙʝʨʪʘʣʴʥʠʭ ʨʫʭʽʚ ʫ ʣʽʥʽʡʥʽ, ʪʘʢ ʟʚʘʥʠʭ ʦʩʝʡ. ɿʘ ʦʩʥʦʚʫ 

ʢʦʥʩʪʨʫʢʮʽʾ ʦʩʽ ʧʦʢʣʘʜʝʥʦ ʟʫʙʯʘʩʪʠʡ ʨʝʤʽʥʴ ʚʽʜ FESTO. ʇʝʨʝʚʘʛʦʶ ʜʘʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʩʪʨʫʢʮʽʷʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʨʠʥʢʫ, ʻ ʚʠʩʦʢʘ 

ʰʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʧʨʦʩʪʦʪʘ ʧʝʨʝʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ. ʅʘ ʨʠʩʫʥʢʫ 5.9 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʮʴʦʛʦ ʥʘʢʦʧʠʯʫʚʘʯʘ. 

 

 

 

ʈʠʩ.5.9. ʃʽʥʽʡʥʠʡ ʧʨʠʚʦʜ ʽʟ ʟʫʙʯʘʩʪʠʤ ʨʝʤʝʥʝʤ: 

1 ï ʢʨʠʰʢʘ ʧʨʠʚʦʜʫ; 2 ï ʥʘʧʨʘʚʣʷʶʯʘ; 3 ï ʟʫʙʯʘʩʪʠʡ ʨʝʤʽʥʴ; 4 ï ʢʘʨʝʪʢʘ; 5 ï 

ʧʨʦʬʽʣʴ; 6 ï ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ. 

ʆʬʽʮʽʡʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Festo - Positioning Drives 2.3.19 ʚʽʜ FESTO ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʯʽʪʢʦʛʦ ʚʠʙʦʨʫ ʧʨʠʚʦʜʫ. ɺʽʜʙʽʨ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʢʽʣʴʢʘ ʝʪʘʧʽʚ. ʅʘ 

ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ 

ʟʘʜʘʥʽ ʬʫʥʢʮʽʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʛʨʘʤʘ ʨʝʢʦʤʝʥʜʫʻ ʩʧʠʩʦʢ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʰʠʤ ʚʠʤʦʛʘʤ. ʊʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʧʦʚʥʽʩʪʶ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʜʠʩʢ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʯʥʠʭ ʬʘʡʣʽʚ.  
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ɺ ʨʦʟʜʽʣʽ çʇʨʠʤʝʥʝʥʠʝè ʚʠʙʠʨʘʻʤʦ ʪʠʧ ʦʩʽ çʃʠʥʝʡʥʳʝ ʧʨʠʚʦʜʳè ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ. 

 

ʋ ʨʦʟʜʽʣʽ çʇʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳè ʩʣʽʜ ʚʠʙʨʘʪʠ ʦʩʥʦʚʥʽ ʬʽʟʠʯʥʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʣʽʥʽʡʥʦʛʦ ʧʨʠʚʦʜʫ. 
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ʋ ʨʦʟʜʽʣʽ çʌʽʣʴʪʨè ʤʘʻʤʦ ʩʧʠʩʦʢ ʧʨʠʚʦʜʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʜʘʥʠʤ ʧʘʨʘʤʝʪʨʘʤ. 

ɺʠʙʝʨʘʻʤʦ ʜʽʘʧʘʟʦʥ ʧʨʠʚʦʜʽʚ EGC. 

 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʤʠ ʚʩʪʘʥʦʚʣʶʻʤʦ ʯʘʩ ʨʫʭʫ ʚʽʟʢʘ ʽ ʥʘʪʠʩʢʘʻʤʦ ʥʘ ʚʢʣʘʜʢʫ 

çʈʝʟʫʣʴʪʘʪʳè. 
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ʇʨʦʛʨʘʤʘ ʧʨʦʧʦʥʫʻ ʧʦʚʥʠʡ ʩʧʝʢʪʨ ʧʨʠʚʦʜʽʚ ʮʴʦʛʦ ʪʠʧʫ. ɿ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʚʠʙʠʨʘʻʤʦ ʣʽʥʽʡʥʠʡ ʧʨʠʚʽʜ, ʷʢʠʡ ʤʘʻ ʚʝʣʠʢʫ ʯʘʩʪʢʫ ʧʦʪʫʞʥʦʩʪʽ 

ʩʝʨʚʦʜʚʠʛʫʥʘ. ɼʠʩʢʠ, ʧʦʟʥʘʯʝʥʽ ʞʦʚʪʠʤ ʪʨʠʢʫʪʥʠʢʦʤ, ʤʦʞʫʪʴ ʥʝ ʚʽʜʧʦʚʽʜʘʪʠ ʯʽʪʢʦ 

ʚʠʤʦʛʘʤ ʱʦʜʦ ʷʢʽʩʥʦʾ ʨʦʙʦʪʠ.  

 

ʆʪʨʠʤʫʻʤʦ ʜʽʘʛʨʘʤʫ ʨʫʭʫ: 
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ɿʘ ʢʘʪʘʣʦʛʦʤ ʦʙʠʨʘʻʤʦ ʣʽʥʽʡʥʠʡ ʧʨʠʚʦʜ ʽʟ ʟʫʙʯʘʩʪʠʤ ʨʝʤʝʥʝʤ  

EGC-80-600-TB-KF-0H-GK.  

ʂʦʥʩʪʨʫʢʮʽʷ ʣʽʥʽʡʥʦʛʦ ʧʨʠʚʦʜʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.5.10. 

 

ʈʠʩ.5.10.ʃʽʥʽʡʥʠʡ ʧʨʠʚʦʜ ʽʟ ʟʫʙʯʘʩʪʠʤ ʨʝʤʝʥʝʤ EGC-80-600-TB-KF-0H-GK: 

1 ï ʩʝʨʚʦʜʚʠʛʫʥ; 2 ï ʢʘʨʝʪʢʘ; 3 ï ʥʘʧʨʷʤʥʘ; 4 ï ʧʨʦʬʽʣʴ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

15 
ɼʇ.58 ʇɿ 



36 
 

6. ʂʽʥʝʤʘʪʠʯʥʠʡ ʽ ʜʠʥʘʤʽʯʥʠʡ ʘʥʘʣʽʟ ʨʫʭʫ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʠʭ 

ʤʝʭʘʥʽʟʤʽʚ. 

ɯ.ɺ. ʂʥʷʟʻʚ ʦʧʠʩʫʻ ʢʽʥʝʤʘʪʠʯʥʠʡ ʪʘ ʜʠʥʘʤʽʯʥʠʡ ʘʥʘʣʽʟ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

6.1. ʂʽʥʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʜʝʣʴʪʘ-ʨʦʙʦʪʘ, ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʜʚʽ ʟʘʜʘʯʽ. ʗʢʱʦ ʢʽʥʮʝʚʘ 

ʪʦʯʢʘ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʚʽʜʦʤʘ (ʥʘʧʨʠʢʣʘʜ, ʚʘʤ ʧʦʪʨʽʙʥʦ ʟʥʷʪʠ ʯʘʩʪʠʥʫ, ʷʢʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʦʨʜʠʥʘʪʘʭ XYZ), ʥʘʤ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʢʫʪʠ ʢʦʞʥʦʾ 

ʟ ʪʨʴʦʭ ʨʫʢ, ʱʦʙ ʨʦʟʛʦʨʥʫʪʠ ʜʚʠʛʫʥʠ (ʽ, ʦʪʞʝ, ʨʦʙʦʯʠʡ ʦʨʛʘʥ) ʪʦʡ, ʷʢʠʡ ʤʠ ʭʦʯʫʪʴ 

ʧʦʟʠʮʽʶ ʜʣʷ ʟʘʧʠʩʫ. ʎʝʡ ʧʨʦʮʝʩ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʽʚ ʥʘʟʠʚʘʻʪʴʩʷ çʟʚʦʨʦʪʥʦʶ 

ʧʨʦʙʣʝʤʦʶ ʨʦʙʦʪʦʪʝʭʥʽʢʠè. 

 

ʈʠʩ.6.1. ʂʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʪʨʠʧʦʜʘ 

ʗʢʱʦ ʤʠ ʟʥʘʻʤʦ ʢʫʪʠ, ʥʘ ʷʢʽ ʤʠ ʭʦʯʝʤʦ ʧʦʚʝʨʥʫʪʠ ʜʚʠʛʫʥ, ʽ ʡʦʛʦ ʧʦʪʦʯʥʝ 

ʧʦʣʦʞʝʥʥʷ, ʷʢʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʥʢʦʜʝʨʘʤʠ, ʚʠ ʤʦʞʝʪʝ ʚʠʨʽʰʠʪʠ çʧʨʷʤʫ ʧʨʦʙʣʝʤʫ 

ʨʦʙʦʪʠʟʘʮʽʾ (ʢʽʥʝʤʘʪʠʢʠ)è. ʑʦʙ ʙʫʪʠ ʙʽʣʴʰ ʬʦʨʤʘʣʴʥʠʤ, ʧʦʪʨʽʙʥʦ ʧʦʜʠʚʠʪʠʩʷ ʥʘ 

ʢʽʥʝʤʘʪʠʯʥʫ ʩʭʝʤʫ ʜʝʣʴʪʘ-ʨʦʙʦʪʘ. ʅʘʰʽ ʧʣʘʪʬʦʨʤʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʜʚʘ 

ʨʽʚʥʦʩʪʦʨʦʥʥʽʭ ʪʨʠʢʫʪʥʠʢʘ: ʟʘʢʨʽʧʣʝʥʽ ʜʚʠʛʫʥʘʤʠ - ʚʝʨʭʥʽʡ ʚʝʣʠʢʠʡ, ʽ ʨʫʭʦʤʠʡ ʟ 

ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ - ʤʘʣʝʥʴʢʽ ʥʠʞʥʽ. ʂʫʪʠ ʚ ʩʫʛʣʦʙʘʭ —ȟ—ȟ—, ʘ ɽ0 - ʧʦʣʦʞʝʥʥʷ 

ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ (x0, y0, z0). ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʦʙʝʨʥʝʥʦʾ 

ʢʽʥʝʤʘʪʠʢʠ ʥʘʤ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʬʫʥʢʮʽʶ ʟ ʚʭʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ɽ0 (x0, y0, z0), 

ʷʢʘ ʧʦʚʝʨʪʘʻ ʥʘ ʢʫʪʠ —ȟ—ȟ—. ʌʫʥʢʮʽʷ ʧʨʷʤʦʾ ʟʘʜʘʯʽ ʦʪʨʠʤʫʻ —ȟ—ȟ—ʽ ʧʦʚʝʨʪʘʻ 

ɽ0 (x0, y0, z0). 

  
˭ͣͤ. ʃʠʩʪ ˉ ʜʦʢʫʤ. ˽ʜ͜ʧʠʩ ɼʘʪʘ 
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6.2. ʆʙʝʨʥʝʥʘ ʟʘʜʘʯʘ ʢʽʥʝʤʘʪʠʢʠ 

ʉʧʦʯʘʪʢʫ ʚʠʟʥʘʯʠʤʦ ʜʝʷʢʽ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ ʛʝʦʤʝʪʨʽʾ ʨʦʙʦʪʘ. ʇʨʠʟʥʘʯʪʝ 

ʩʪʦʨʦʥʫ ʥʝʨʫʭʦʤʦʛʦ ʪʨʠʢʫʪʥʠʢʘ - f, ʩʪʦʨʦʥʫ ʪʨʠʢʫʪʥʠʢʘ ʟ ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ - e, 

ʜʦʚʞʠʥʫ ʚʝʨʭʥʴʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʧʦʟʥʘʯʠʤʦ - r f,  ʘ ʜʦʚʞʠʥʫ ʟ'ʻʜʥʘʥʥʷ ʧʘʨʘʣʝʣʦʛʨʘʤʘ 

ï re. ʎʝ ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʚʠʟʥʘʯʝʥʽ ʢʦʥʩʪʨʫʢʮʽʻʶ ʥʘʰʦʛʦ ʨʦʙʦʪʘ. ʆʧʦʨʥʘ ʪʦʯʢʘ 

ʚʠʙʝʨʝ ʮʝʥʪʨ ʩʠʤʝʪʨʽʾ ʪʚʝʨʜʦʛʦ ʪʨʠʢʫʪʥʠʢʘ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ, ʪʦʙʪʦ z - 

ʢʦʦʨʜʠʥʘʪʘ ʩʭʚʘʪʘ ʟʘʚʞʜʠ ʙʫʜʝ ʚʽʜ'ʻʤʥʦʶ (ʨʠʩ.6.4.). 

 

ʈʠʩ.6.2. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʘ 

 

ɺʠʭʦʜʷʯʠ ʟ ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʙʦʪʘ, ʩʫʛʣʦʙ F1J1 ʤʦʞʝ ʦʙʝʨʪʘʪʠʩʷ ʪʽʣʴʢʠ ʚ YZ 

ʧʣʦʱʠʥʽ, ʬʦʨʤʫʶʯʠ ʢʦʣʦ ʟ ʮʝʥʪʨʦʤ ʚ ʪʦʯʮʽ F1 ʽ ʨʘʜʽʫʩʦʤ r f. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ F1, F1 ʽ 

J1 ̒  ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʰʘʨʥʽʨʘʤʠ (ʰʘʨʥʽʨ ɻʫʢʘ), ʮʝ ʦʟʥʘʯʘʻ, ʱʦ F1J1 ʤʦʞʝ ʦʙʝʨʪʘʪʠʩʷ 

ʱʦʜʦ E1, ʬʦʨʤʫʶʯʠ ʩʬʝʨʫ ʟ ʮʝʥʪʨʦʤ ʚ ʪʦʯʮʽ E1 ʽ ʨʘʜʽʫʩʦʤ rʝ (ʈʠʩ.6.5.). 

ʇʝʨʝʪʠʥʦʤ ʮʽʻʾ ʩʬʝʨʠ ʽ YZ ʧʣʦʱʠʥʽ ʻ ʢʦʣʦ ʟ ʮʝʥʪʨʦʤ ʚ ʪʦʯʮʽ E'1 ʽ ʨʘʜʽʫʩʦʤ 

E'1J1, ʜʝ E'1 - ʧʨʦʝʢʮʽʷ ʪʦʯʢʠ E1 ʥʘ YZ ʧʣʦʱʠʥʫ. ʂʨʘʧʢʘ J1 ʪʝʧʝʨ ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʘ, 

ʷʢ ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʢʽʣ ʟ ʚʽʜʦʤʠʤʠ ʨʘʜʽʫʩʘʤʠ ʟ ʮʝʥʪʨʘʤʠ ʚ ʪʦʯʢʘʭ E'1 ʽ F1, ʥʘʤ ʞʝ 

ʥʝʦʙʭʽʜʥʦ ʚʟʷʪʠ ʪʽʣʴʢʠ ʦʜʥʫ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʟ ʤʝʥʰʠʤ ʟʥʘʯʝʥʥʷʤ ʧʦ Y-ʢʦʦʨʜʠʥʘʪʫ. 

ɯ ʷʢʱʦ ʥʘʤ ʚʽʜʦʤʘ ʪʦʯʢʘ J1, ʤʠ ʤʦʞʝʤʦ ʨʦʟʨʘʭʫʚʘʪʠ  (ʈʠʩ.6.6.). 
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ʈʠʩ.6. 3. ʆʙʝʨʪʘʥʥʷ ʟʯʣʝʥʫʚʘʥʴ ʨʦʙʦʪʘ 

 

 

ʈʠʩ.6.4. ɻʨʘʬʽʯʥʝ ʨʦʟʚ'ʷʟʘʥʥʷ ʦʙʝʨʥʝʥʦʾ ʟʘʜʘʯʽ ʢʽʥʝʤʘʪʠʢʠ 
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ʇʨʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʽ ʦʧʝʨʘʮʽʾ ʟʘʩʥʦʚʘʥʽ ʥʘ ʪʦʤʫ, ʱʦ ʧʨʘʚʠʣʴʥʦ ʚʠʙʨʘʥʘ 

ʩʠʩʪʝʤʘ ʚʽʜʣʽʢʫ: F1J1 ʨʫʭʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʧʣʦʱʠʥʽ YZ, ʪʦʤʫ ʤʠ ʤʦʞʝʤʦ ʧʦʚʥʽʩʪʶ 

ʚʠʢʣʶʯʠʪʠ X ʢʦʦʨʜʠʥʘʪʫ. ʑʦʙ ʟʘʩʪʦʩʫʚʘʪʠ ʮʶ ʧʝʨʝʚʘʛʫ ʜʣʷ ʢʫʪʽʚ —  ʽ — , ʤʠ 

ʤʦʞʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʤʝʪʨʽʶ ʜʝʣʴʪʘ ʨʦʙʦʪʘ. ɼʣʷ ʮʴʦʛʦ ʧʦʚʝʨʥʽʪʴ ʩʠʩʪʝʤʫ 

ʢʦʦʨʜʠʥʘʪ ʥʘ 120Á ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ ʥʘʚʢʦʣʦ ʦʩʽ Z, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ.6.7. 

 

ʈʠʩ.6.5. ʇʦʚʦʨʦʪ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʥʘ 120ʦ 
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ʄʠ ʦʪʨʠʤʘʣʠ ʥʦʚʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʜʣʷ ʷʢʦʾ ʤʠ ʤʦʞʝʤʦ ʣʝʛʢʦ ʟʥʘʡʪʠ ʢʫʪ 

—, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʦʡ ʩʘʤʠʡ ʘʣʛʦʨʠʪʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʧʝʨʰʦʛʦ ʢʫʪʘ. ɺʩʝ, ʱʦ ʚʘʤ ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ, ʮʝ ʚʠʟʥʘʯʠʪʠ ʥʦʚʽ ʢʦʦʨʜʠʥʘʪʠ x'0, y'0 

ʚ ʪʦʯʮʽ E0, ʱʦ ʣʝʛʢʦ ʟʨʦʙʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ʦʙʝʨʪʘʥʥʷ. ʂʫʪ — ʟʥʘʭʦʜʠʤʦ 

ʪʘʢʠʤ ʞʝ ʯʠʥʦʤ.  

6.3. ʇʨʷʤʘ ʟʘʜʘʯʘ ʢʽʥʝʤʘʪʠʢʠ 

ʊʝʧʝʨ, ʚʩʽ ʢʫʪʠ ʟʥʘʡʜʝʥʽ, ʽ ʤʠ ʤʦʞʝʤʦ ʟʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʠ ʩʭʚʘʪʘ ɽ0 (x0, y0, z0). 

ɿʥʘʶʯʠ ʢʫʪʠ, ʤʠ ʤʦʞʝʤʦ ʟʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʠ J1, J2, J3. ʉʫʛʣʦʙʠ J1E1, J2E2, J3E3 

ʤʦʞʫʪʴ ʚʽʣʴʥʦ ʦʙʝʨʪʘʪʠʩʷ ʥʘʚʢʦʣʦ ʪʦʯʦʢ J1, J2, J3 ʚʽʜʧʦʚʽʜʥʦ,  ʬʦʨʤʫʶʯʠ ʪʨʠ ʩʬʝʨʠ 

ʟ ʨʘʜʽʫʩʦʤ re. ʊʝʧʝʨ ʟʤʽʩʪʠʤʦ ʮʝʥʪʨʠ ʩʬʝʨ ʟ ʪʦʯʦʢ J1, J2, J3 ʚ J'1, J'2, J'3. ʇʽʩʣʷ ʮʴʦʛʦ 

ʚʩʽ ʪʨʠ ʩʬʝʨʠ ʤʘʪʠʤʫʪʴ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʚ E0 , ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.6.8. 

 

ʈʠʩ.6.6. ɿʩʫʚ ʮʝʥʪʨʽʚ ʩʬʝʨ 

ʊʘʢ,  ɦ ʦʙ ʟʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʠ (x0, y0, z0) ʪʦʯʢʠ E0, ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʩʠʩʪʝʤʫ 

ʟ ʪʨʴʦʭ ʨʽʚʥʷʥʴ, ʚʨʘʭʦʚʫʶʯʠ ʱʦ x1 = 0. 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ: 

 

ɼʝ 

 

ʊʝʧʝʨ ʧʦʪʨʽʙʥʦ ʨʦʟʚôʷʟʘʪʠ ʢʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ (22), ʟʥʘʡʪʠ z0 (ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ 

ʥʘʡʤʝʥʰʠʡ ʚʽʜôʻʤʥʠʡ ʢʦʨʽʥʴ ʨʽʚʥʷʥʥʷ), ʘ ʧʦʪʽʤ ʧʦʨʘʭʫʚʘʪʠ x0 ʽ y0 ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʨʘʟʽʚ:

 

6.4. ɼʠʥʘʤʽʯʥʠʡ ʘʥʘʣʽʟ 

ʋ ʙʽʣʴʰʦʩʪʽ ʽʩʥʫʶʯʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʦʪʽʚ ʤʽʞ ʜʚʠʛʫʥʦʤ ʽ ʟôʻʜʥʘʥʥʷʤ ʧʨʠʚʦʜʫ 

ʨʦʟʪʘʰʦʚʘʥʘ ʰʝʩʪʝʨʥʷ, ʷʢʘ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʜʽʶ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 6.9. 

 

ʈʠʩ.6.7. ʇʝʨʝʜʘʯʘ ʤʽʞ ʜʚʠʛʫʥʦʤ ʽ ʟʯʣʝʥʫʚʘʥʥʷʤ 
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ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ ʞʦʨʩʪʢʘ ʽ ʥʝ ʤʘʻ ʣʶʬʪʽʚ, ʪʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʤʽʞ ʚʭʽʜʥʦʶ ʰʚʠʜʢʽʩʪʶ ʪʘ ʚʠʭʽʜʥʦʶ ʰʚʠʜʢʽʩʪʶ ʙʫʜʝ ʧʦʚʥʽʩʪʶ ʧʨʦʧʦʨʮʽʡʥʠʤ. ʊʘʢ:

 

ɼʝ —  ï ʢʫʪ ʧʦʚʦʨʦʪʫ ʚʘʣʘ ʜʚʠʛʫʥʘ;  

— ï ʢʫʪ ʧʦʚʦʨʦʪʫ ʧʣʝʯʘ ʨʦʙʦʪʘ; 

kr  - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʝʨʝʜʘʚʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ; 

I load ï ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʥʘʚʢʦʣʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ, ʱʦ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʜʽʶ 

ʟʯʣʝʥʫʚʘʥʥʷ; 

† ï ʤʦʤʝʥʪ ʥʘʚʘʥʪʘʞʝʥʥʷ;  

†  ï ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ. 

 

6.5. ʆʙʝʨʥʝʥʘ ʟʘʜʘʯʘ ʜʠʥʘʤʽʢʠ 

ʆʙʝʨʥʝʥʫ ʟʘʜʘʯʫ ʜʠʥʘʤʽʢʠ ʜʝʣʴʪʘ-ʧʘʨʘʣʝʣʴʥʠʭ ʨʦʙʦʪʽʚ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʨʽʟʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʚʦʨʦʪʥʦʾ ʟʘʜʘʯʽ ʜʠʥʘʤʽʢʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʢʣʘʩʪʠ 

ʟʘʤʢʥʫʪʠʡ ʣʘʥʮʶʛ ʤʝʭʘʥʽʟʤʫ ʥʘ ʧʘʩʠʚʥʽ ʟôʻʜʥʘʥʥʷ ʽ ʩʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʫʪʠ ʦʪʨʠʤʘʥʫ 

ʪʘʢʠʤ ʯʠʥʦʤ ʜʠʥʘʤʽʢʫ ʨʦʙʦʪʘ. ʅʝʦʙʭʽʜʥʝ ʨʽʰʝʥʥʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʚʽʨʪʫʘʣʴʥʠʭ ʨʫʭʽʚ. 

ʇʨʠ ʜʝʣʴʪʘ-ʧʘʨʘʣʝʣʴʥʽʡ ʨʦʙʦʪʽ ʩʢʣʘʜʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʨʫʭʣʠʚʠʭ ʧʝʨʝʜʧʣʽʯʯʷʭ. ʎʶ 

ʟʘʜʘʯʫ ʤʦʞʥʘ ʩʧʨʦʩʪʠʪʠ, ʥʝʭʪʫʶʯʠ ʾʭ ʽʥʝʨʮʽʻʶ ʦʙʝʨʪʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʣʘ ʤʽʞ 

ʨʫʭʦʤʦʶ ʧʣʘʪʬʦʨʤʦʶ ʽ ʨʫʢʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʨʽʻʥʪʘʮʽʻʶ ʧʝʨʝʜʧʣʽʯʯʷ. ʄʦʜʝʣʴ 

ʜʝʣʴʪʘ-ʧʘʨʘʣʝʣʴʥʦʛʦ ʨʦʙʦʪʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʠʭ ʧʨʠʧʫʱʝʥʴ: 

- ʟʥʠʞʝʥʘ ʽʥʝʨʮʽʷ ʦʙʝʨʪʘʥʥʷ ʧʝʨʝʜʧʣʽʯ; 

- ɼʣʷ ʘʥʘʣʽʪʠʯʥʠʭ ʜʽʡ ʤʘʩʠ ʧʝʨʝʜʧʣʽʯ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʩʢʣʘʜʦʚʽ ʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ 

ʜʚʦʭ ʾʭ ʢʽʥʮʷʭ. ɯʥʝʨʮʽʷ ʪʚʝʨʜʦʛʦ ʩʪʝʨʞʥʷ ʜʦʚʞʠʥʦʶ L ʽ ʤʘʩʦʶ m ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ 

ʢʽʥʮʷ ʜʦʨʽʚʥʶʻ Ὅ  . ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʠʙʨʘʪʠ 1/3 ʤʘʩʠ ʧʝʨʝʜʧʣʽʯʯʷ ʜʣʷ 

ʥʠʞʥʴʦʛʦ ʢʽʥʮʷ (ʨʫʭʘʻʪʴʩʷ ʧʣʘʪʬʦʨʤʘ) ʽ 2/3 ʤʘʩʠ ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʢʽʥʮʷ (ʚ ʣʽʢʪʽ); 

- ʪʝʨʪʷ ʽ ʧʨʫʞʥʽʩʪʴ ʦʧʫʱʝʥʘ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʨʫʭʘʻʪʴʩʷ ʧʣʘʪʬʦʨʤʫ, ʙʫʜʝʤʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʤʘʩʫ 
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ʜʝʪʘʣʝʡ, ʱʦ ʜʽʶʪʴ ʥʘ ʥʝʾ. ʎʝ ʩʫʤʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʩʠ ʩʘʤʦʾ ʧʣʘʪʬʦʨʤʠ mn, ʤʘʩʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ml, ʽ ʤʘʩʠ ʪʨʴʦʭ ʧʝʨʝʜʧʣʽʯ 3 (1-r) mfb. 

mnt = mn + ml + 3(1 ï r) mfb,                                                                              (27) 

ʜʝ r - ʯʘʩʪʢʘ ʤʘʩʠ ʧʝʨʝʜʧʣʽʯʯʷ ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʢʽʥʮʷ. ʗʢ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʨʘʥʽʰʝ, r 

ʦʙʨʘʥʘ ʨʽʚʥʠʤ 2/3. 

ʇʦʟʠʮʽʷ ʮʝʥʪʨʫ ʤʘʩ ʢʦʞʥʦʾ ʟ ʨʫʢ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ, ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ 

ʮʝʥʪʨʽʚ ʤʘʩ r i ʯʘʩʪʠʥ ʨʫʢʠ: 

 

ɼʝ  

 

ʜʝ mb - ʤʘʩʘ ʧʣʝʯʘ; 

mc - ʤʘʩʘ ʰʘʨʥʽʨʘ ʣʽʢʪʷ; 

mfb - ʤʘʩʘ ʧʝʨʝʜʧʣʽʯʯʷ; 

r = 2/3 - ʯʘʩʪʢʘ ʤʘʩʠ ʧʝʨʝʜʧʣʽʯʯʷ. 

ʂʦʞʥʝ ʧʣʝʯʝ ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ. ʊʘʢʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ 

ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʠʡ ʟ ʩʫʤʠ ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ ʜʚʠʛʫʥʘ Im, ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ ʛʘʣʴʤʘ 

ʜʚʠʛʫʥʘ Ibrake ʽ ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ ʧʣʝʯʘ Ibc. ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ʜʚʠʛʫʥʘ ʽ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ 

ʛʘʣʴʤʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ ʰʣʷʭʦʤ ʤʥʦʞʝʥʥʷ ʥʘ ʢʚʘʜʨʘʪ ʧʝʨʝʜʘʚʘʣʴʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʨʝʜʫʢʪʦʨʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʙʫʜʝ 

ʜʦʨʽʚʥʶʻ: 

 

ɼʝ 
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6.6. ʇʨʠʥʮʠʧ ʚʽʨʪʫʘʣʴʥʦʾ ʨʦʙʦʪʠ 

ʅʘ ʦʩʥʦʚʽ ʧʨʷʤʦʾ ʟʘʜʘʯʽ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ ʨʦʙʦʪʘ. ɻʨʘʬʽʯʥʠʡ ʚʠʛʣʷʜ ʚʩʴʦʛʦ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ. 6.8., 6.9., 6.10.  

 

ʈʠʩ.6.8. ɿʘʛʘʣʴʥʠʡ ʛʨʘʬʽʯʥʠʡ ʚʠʛʣʷʜ ʚʩʽʻʾ ʨʦʙʦʯʦʾ ʟʦʥʠ ʨʦʙʦʪʘ 

 

ʈʠʩ.6.9. ɻʨʘʬʽʯʥʠʡ ʚʠʜ ʚʩʽʻʾ ʨʦʙʦʯʦʾ ʟʦʥʠ ʨʦʙʦʪʘ ʟʙʦʢʫ 

 

ʈʠʩ.6.10. ɻʨʘʬʽʯʥʠʡ ʚʠʜ ʚʩʽʻʾ ʨʦʙʦʯʦʾ ʟʦʥʠ ʨʦʙʦʪʘ ʟʚʝʨʭʫ 
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7. ʊʝʭʥʦʣʦʛʽʷ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

7.1. ɺʠʙʽʨ ʜʝʪʘʣʽ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ 

ʋ ʮʽʡ ʜʠʧʣʦʤʥʽʡ ʨʦʙʦʪʽ ʚʠ ʤʦʞʝʪʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʜʝʶ ʟʙʽʨʥʦʛʦ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ 

ʷʢ ʧʨʦʚʽʜʥʦʾ ʟʽʨʦʯʢʠ ʜʣʷ ʨʝʡʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ. ʋʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʦʧʠʩʘʥʦʛʦ ʩʧʦʩʦʙʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʽʨʦʯʢʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʠ ʤʦʞʝʤʦ ʚʠʙʨʘʪʠ ʨʽʟʥʫ ʤʦʜʫʣʴʥʫ 

ʟʽʨʦʯʢʫ ʜʣʷ ʣʘʥʮʶʛʽʚ ʟ ʨʽʟʥʠʤ ʢʨʦʢʦʤ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʰʝʩʪʝʨʥʶ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʝʨʝʜʘʯ, ʧʦʤʽʥʷʶʯʠ ʤʽʩʮʷʤʠ ʢʽʣʴʮʝ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʽʩʥʫʻ ʙʘʛʘʪʦ ʤʝʪʦʜʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, 

ʷʢʽ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ. ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʩʧʦʩʦʙʠ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʽʟ ʪʚʝʨʜʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʩʘʤʝ: ʤʝʪʦʜ ʧʨʠʢʘʪʢʠ, ʩʧʦʩʽʙ ʢʦʧʽʶʚʘʥʥʷ, 

ʩʧʦʩʽʙ ʛʘʨʷʯʦʾ ʪʘ ʭʦʣʦʜʥʦʾ ʧʨʦʢʘʪʢʠ. 

ɼʦ ʜʨʫʛʦʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʩʧʦʩʦʙʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʙʽʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʤʝʪʦʶ 

ʝʢʦʥʦʤʽʾ ʥʘ ʚʠʩʦʢʦʤʽʮʥʠʭ ʽ ʜʦʨʦʛʠʭ ʤʘʪʝʨʽʘʣʘʭ. ʇʨʠ ʮʴʦʤʫ ʟʫʙʯʘʩʪʘ ʰʝʩʪʝʨʥʷ 

ʢʦʣʝʩʘ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʷʢʽʩʥʦʾ ʩʪʘʣʽ, ʘ ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʟ ʙʽʣʴʰ ʜʝʰʝʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʢʦʣʝʩʦ ʟ ʘʨʦʯʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʟʽ ʟʥʽʤʥʦʶ 

ʢʦʨʦʥʢʦʶ, ʢʦʣʝʩʦ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʙʦʨʫ ʰʝʩʪʝʨʝʥʴ, ʩʢʣʝʻʥʽ ʢʦʣʝʩʘ. ʅʘ 

ʤʘʣʶʥʢʘʭ 7.1, 7.2, 7.3 ʧʦʢʘʟʘʥʽ ʨʽʟʥʽ ʪʠʧʠ ʛʦʪʦʚʠʭ ʰʝʩʪʝʨʝʥʴ. 

                           

ʈʠʩ.7.1. ʂʦʣʝʩʦ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ                ʈʠʩ.7.2. ɿʙʽʨʥʝ  ʢʦʣʝʩʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

    ʧʘʢʝʪʫ ʟʫʙʯʘʩʪʠʭ ʜʠʩʢʽʚ                        ʨʦʟʧʣʘʚʣʝʥʦʾ ʧʣʘʩʪʤʘʩʠ ʜʣʷ ʩʢʨʽʧʣʝʥʥʷ  

                                                                              ʟʫʙʯʘʪʦʛʦ ʚʽʥʮʷ ʟ ʪʽʣʦʤ ʢʦʣʝʩʘ 

 

˭ͣͤ. ʃʠʩʪ ˉ ʜʦʢʫʤ. ˽ʜ͜ʧʠʩ ɼʘʪʘ 

ˢͪ͟Φ 

1 
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 ˾ ͦͪͦ͘ʙ. ʂʣʝʤʝʥʪʴʻʚ ɺ.ʂ. 

 ʇ͔ ͔͍ͪ͜ʨ. ͙̒ͣ͟;ͯ͟ ˸ΦˤΦ 

 ˾͔ͼ͔ͤ͘Φ  
 ʅ. ʂʦʥʪʨ.  
 ˭ ʪ͊ʚʝʨʜ.  

ʊʝʭʥʦʣʦʛʽʷ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

˶ʪ͜. ˢͪͯ͟΄͍͜ 

6 
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ʈʠʩ.7.3. ʂʦʣʝʩʦ ʟ ʘʨʦʯʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʟʥʽʤʥʦʛʦ ʚʽʥʮʷ 

  

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʰʝʩʪʝʨʝʥʴ ʥʘʡʙʽʣʴʰʦʤʫ ʟʥʦʩʫ ʧʽʜʜʘʶʪʴʩʷ ʟʫʙʠ. ɸ ʟʘʤʽʥʠʪʠ 

ʮʽʣʝ ʢʦʣʝʩʦ ʥʘ ʥʦʚʝ ï ʥʝʚʠʛʽʜʥʝ ʨʽʰʝʥʥʷ, ʢʦʣʠ ʟʣʘʤʘʥʦ ʣʠʰʝ ʢʽʣʴʢʘ ʟʫʙʽʚ. ʑʦʙ 

ʫʥʠʢʥʫʪʠ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʰʝʩʪʝʨʥʽ, ʘ ʪʘʢʦʞ ʟʘʤʽʥʠʪʠ ʾʭ ʫ ʨʘʟʽ 

ʧʦʰʢʦʜʞʝʥʥʷ, ʧʨʦʧʦʥʫʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʦʪʦʚʫ ʢʦʥʩʪʨʫʢʮʽʶ ʮʽʻʾ ʜʝʪʘʣʽ. 

ʎʷ ʧʨʦʙʣʝʤʘ ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʰʝʩʪʝʨʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʯʘʩʪʠʥ, ʷʢ 

ʜʠʩʢ ʽ ʦʙʽʜ ʫ ʚʠʛʣʷʜʽ ʢʽʣʴʮʷ. ɼʠʩʢʦʧʦʜʽʙʥʘ ʯʘʩʪʠʥʘ ʚʠʢʦʥʘʥʘ ʟ ʧʘʟʦʤ ʥʘ 

ʟʦʚʥʽʰʥʴʦʤʫ ʢʨʘʶ ʜʠʩʢʘ ʜʣʷ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʽ ʥʘʧʽʚʩʬʝʨʠʯʥʠʤʠ ʚʠʾʤʢʘʤʠ ʚ ʧʘʟʫ 

ʜʣʷ ʟʫʙʽʚ ʰʝʩʪʝʨʥʽ. ʂʦʨʦʥʢʘ ʟʫʙʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʫʙʮʷʤʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʦʜʫʣʷ ʥʘ 

ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ, ʘ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʰʠʧʠ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʬʦʨʤʽ ʧʽʚʢʫʣʽ, 

ʘ ʢʽʣʴʢʽʩʪʴ ʰʠʧʽʚ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʛʣʠʙʣʝʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ. 

ʂʦʨʦʥʢʘ ʟʫʙʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʷʤʦʢʫʪʥʦʾ ʩʤʫʛʠ. 

ʉʫʪʴ ʮʽʻʾ ʽʜʝʾ ʧʦʷʩʥʶʻʪʴʩʷ ʢʨʝʩʣʝʥʥʷʤ, ʥʘ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʦ ʛʦʪʦʚʫ ʰʝʩʪʝʨʥʶ 

ʪʘ ʾʾ ʧʝʨʝʨʽʟ (ʨʠʩ. 7.4). 

ɿʙʽʨʥʝ ʢʦʣʝʩʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʪʘʢ: ʩʤʫʛʘ ʟʽʨʦʯʢʠ 1 ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ 

ʯʘʩʪʠʥʠ ʜʠʩʢʘ 2 ʪʘʢ, ʱʦʙ ʰʠʧʠ 3 ʣʷʛʘʣʠ ʚ ʚʠʾʤʢʫ 4; ʂʨʽʧʣʝʥʥʷ ʨʝʤʝʥʷ ʟʽʨʦʯʢʠ ʟ 

ʪʘʢʦʶ ʜʝʪʘʣʣʶ, ʷʢ ʰʘʡʙʘ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʥʘʪʷʛʫʚʘʥʥʷ ʟʽʨʦʯʢʠ ʥʘ ʰʘʡʙʫ, ʘ 

ʧʦʪʽʤ ʧʨʠʚʘʨʶʚʘʥʥʷ ʟʽʨʦʯʢʠ. ʑʦʙ ʫʥʠʢʥʫʪʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʫʙʯʘʪʦʛʦ ʚʝʥʮʷ 

ʜʠʩʢʦʧʦʜʽʙʥʦʾ ʜʝʪʘʣʽ, ʜʽʘʤʝʪʨ ʚʠʾʤʢʠ ʨʦʙʣʷʪʴ ʥʘ 1 ʤʤ ʙʽʣʴʰʝ ʜʽʘʤʝʪʨʘ ʦʧʨʘʚʢʠ. 

ʇʽʩʣʷ ʩʢʣʘʜʘʥʥʷ ʰʝʩʪʝʨʥʽ ʨʦʙʦʯʫ ʧʦʚʝʨʭʥʶ ʟʫʙʘ 5 ʰʣʽʬʫʶʪʴ ʘʙʦ ʰʣʽʬʫʶʪʴ. 

ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʤʘʻ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʝ ʟôʻʜʥʘʥʥʷ 

ʨʝʜʫʢʪʦʨʘ ʟ ʜʠʩʢʦʧʦʜʽʙʥʦʶ ʯʘʩʪʠʥʦʶ, ʥʝ ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ, 

ʩʧʨʦʱʫʻ ʟʘʤʽʥʫ ʰʝʩʪʝʨʥʽ, ʤʘʻ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 
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ʈʠʩ. 7.4. ɿʙʽʨʥʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 

 

ʅʘ ʙʘʟʽ ʽʥʥʦʚʘʮʽʾ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʤʘʨʰʨʫʪ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ 

ʧʨʠʚʦʜʥʦʾ ʟʽʨʦʯʢʠ ʜʣʷ ʧʣʘʩʪʠʥʯʘʩʪʦʛʦ ʢʦʥʚʝʻʨʘ.  

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

3 
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7.2. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʤʘʨʰʨʫʪ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 

 ̄

ʦʧʝʨʘʮʽʾ, 

ʧʝʨʝʭʦʜ

ʫ 

ʅʘʟʚʘ ʦʧʝʨʘʮʽʾ, ʧʝʨʝʭʦʜʫ 
ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʦʩʥʘʱʝʥʥʷ, 

ʨʽʟʘʣʴʥʽ ʽ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

10 ɿʘʛʦʪʽʚʝʣʴʥʘ. ʋɿɿ ʐʪʘʤʧ Å28, ʉʪ. 20 

10.1 
ʐʪʘʤʧʫʚʘʪʠ ʟʘʛʦʪʦʚʢʫ  

D = 155 ʤʤ, L = 35 ʤʤ 

ɿʘ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ 

ʰʪʘʤʧʫʚʘʣʴʥʠʭ ʨʦʙʽʪ 

20 ʊʦʢʘʨʥʘ. ʋɿɿ 

ʐʪʘʤʧ, ʉʪ. 20, D = 155 ʤʤ, L = 35 ʤʤ, 

ʪʦʢʘʨʥʦ-ʛʚʠʥʪʦʨʽʟʥʠʡ ʚʝʨʩʪʘʪ 16ʂ20, 

ʪʨʠʢʫʣʘʯʢʦʚʠʡ ʧʘʪʨʦʥ, ʫʧʦʨ 

20.1 
ʊʦʨʮʶʚʘʪʠ ʧʦʚ. 1   

 t =2,5 ʤʤ 

ʈʽʟʝʮʴ ʧʨʦʭʽʜʥʠʡ ʚʽʜʽʛʥʫʪʠʡ ʧʨʘʚʠʡ, 

ʊ15ʂ6, j=45Á, g=10Á , a=8Á; 

ɺʭʅʭL=16ʭ25ʭ140, ʐʎ1 

20.2 
ʊʦʯʠʪʠ ʧʦʚ. 2 ʥʘ l = 35 ʤʤ,  

Å 150, ʥʘʯʦʨʥʦ 

ʈʽʟʝʮʴ ʧʨʦʭʽʜʥʠʡ ʚʽʜʽʛʥʫʪʠʡ ʧʨʘʚʠʡ, 

ʊ15ʂ6, j=45Á, g=10Á , a=8Á; 

ɺʭʅʭL=16ʭ25ʭ140, ʐʎ1 

20.3 ɿʥʷʪʠ ʬʘʩʢʫ 1,6³45Á ʧʦʚ. 3 

ʈʽʟʝʮʴ ʧʨʦʭʽʜʥʠʡ ʚʽʜʽʛʥʫʪʠʡ ʧʨʘʚʠʡ, 

ʊ15ʂ6, j=45Á, g=10Á , a=8Á; 

ɺʭʅʭL=16ʭ25ʭ140, ʐʎ1 

20.4 
ʊʦʯʠʪʠ ʢʘʥʘʚʢʫ h = 5 ʤʤ,  

l = 16 ʤʤ ʧʦʚ. 4 

ʈʽʟʝʮʴ ʢʘʥʘʚʢʦʚʠʡ, ɺʂ4, b=16 ʤʤ, 

j=95Á , j1=95Á; ɺʭʅʭL=16ʭ25ʭ140, 

ʐʎ1 

20.5 
ʉʚʝʨʜʣʠʪʠ ʦʪʚʽʨ ʧʽʜ Å28 

ʧʦʚ. 5 
ʉʚʝʨʜʣʦ Å28, ʈ6ʄ5; ʐʎ-1 

20.6 

ʈʦʟʪʦʯʠʪʠ ʦʪʚʽʨ ʧʦʚ. 6  

ʥʘ l = 35 ʤʤ, ʧʽʜ Å29,9, 

ʥʘʯʠʩʪʦ 

ʈʽʟʝʮʴ ʨʦʟʪʦʯʫʚʘʣʴʥʠʡ ʜʣʷ ʥʘʩʢʨʽʟʥʠʭ 

ʦʪʚʦʨʽʚ, ɺʂ4, j=60Á, j1=30; 

ɺʭʅʭL=16ʭ16ʭ140, ʐʎ1 

20.7 ɿʥʷʪʠ ʬʘʩʢʫ 1³45Á ʧʦʚ. 7 

ʈʽʟʝʮʴ ʨʦʟʪʦʯʫʚʘʣʴʥʠʡ ʜʣʷ ʥʘʩʢʨʽʟʥʠʭ 

ʦʪʚʦʨʽʚ, ɺʂ4, j=60Á, j1=30; 

ɺʭʅʭL=16ʭ16ʭ140, ʐʎ1 

20.8 
ʈʦʟʚʝʨʥʫʪʠ ʦʪʚʽʨ Å30ʅ7 

ʧʦʚ. 8 

ʈʦʟʚʝʨʪʢʘ Å30ʅ7, ʈ6ʄ5, ʢʘʣʽʙʨ-

ʧʨʦʙʢʘ Å30ʅ7 

30 ʊʦʢʘʨʥʘ. (ʋɿɿ) 
ʪʦʢʘʨʥʦ-ʛʚʠʥʪʦʨʽʟʥʠʡ ʚʝʨʩʪʘʪ 16ʂ20, 

ʪʨʠʢʫʣʘʯʢʦʚʠʡ ʧʘʪʨʦʥ, ʫʧʦʨ 

30.1 

ʊʦʨʮʶʚʘʪʠ ʧʦʚ. 9   

ʚʠʪʨʠʤʘʚʰʠ  

l = 30 ʤʤ 

ʈʽʟʝʮʴ ʧʨʦʭʽʜʥʠʡ ʚʽʜʽʛʥʫʪʠʡ ʧʨʘʚʠʡ, 

ʊ15ʂ6, j=45Á, g=10Á , a=8Á; 

ɺʭʅʭL=16ʭ25ʭ140, ʐʎ1 

30.2 ɿʥʷʪʠ ʬʘʩʢʫ 1,6³45Á ʧʦʚ. 10 

ʈʽʟʝʮʴ ʧʨʦʭʽʜʥʠʡ ʚʽʜʽʛʥʫʪʠʡ ʧʨʘʚʠʡ, 

ʊ15ʂ6, j=45Á, g=10Á , a=8Á; 

ɺʭʅʭL=16ʭ25ʭ140, ʐʎ1 

30.3 ɿʥʷʪʠ ʬʘʩʢʫ 1³45Á ʧʦʚ. 11 

ʈʽʟʝʮʴ ʧʨʦʭʽʜʥʠʡ ʚʽʜʽʛʥʫʪʠʡ ʧʨʘʚʠʡ, 

ʊ15ʂ6, j=45Á, g=10Á , a=8Á; 

ɺʭʅʭL=16ʭ25ʭ140, ʐʎ1 
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40 ʇʨʦʪʷʛʫʚʘʣʴʥʘ. ʋɿɿ 
ʇʨʦʪʷʞʥʠʡ ʚʝʨʩʪʘʪ 7ɹ56, ʫʧʦʨ, 

ʦʧʨʘʚʢʘ ʮʠʣʽʥʜʨʠʯʥʘ 

40.1 
ʇʨʦʪʷʥʫʪʠ ʰʧʦʥʢʦʚʠʡ ʧʘʟ 

8Js9 ʧʦʚ.12 

ʇʨʦʪʷʞʢʘ 2405-1128 ɻʆʉʊ 18217-90, 

ʢʘʣʽʙʨ ʜʣʷ ʰʧʦʥʢʦʚʠʭ ʧʘʟʽʚ 

50 ʉʚʝʨʜʣʠʣʴʥʘ. ʋɿɿ 

ʉʚʝʨʜʣʠʣʴʥʠʡ ʚʝʨʩʪʘʪ 2ɸ125, 

ʢʦʥʜʫʢʪʦʨ ʟ ʧʦʚʦʨʦʪʥʠʤ ʜʠʩʢʦʤ, 

ʣʝʱʘʪʘ, ʫʧʦʨ, ʮʠʣʽʥʜʨʠʯʥʘ ʦʧʨʘʚʢʘ, 

ʟʘʪʠʩʢʘʯ 

50.1 
ʉʚʝʨʜʣʠʪʠ ʩʬʝʨʠʯʥʽ ʦʪʚʦʨʠ 

Å17, l = 9 ʤʤ 
ʉʚʝʨʜʣʦ Å17, ʈ6ʄ5, ʐʎ1 

60 ʉʚʝʨʜʣʠʣʴʥʘ. ʋɿɿ 

ʉʚʝʨʜʣʠʣʴʥʠʡ ʚʝʨʩʪʘʪ 2ɸ125, 

ʢʦʥʜʫʢʪʦʨ ʟ ʧʦʚʦʨʦʪʥʠʤ ʜʠʩʢʦʤ, 

ʣʝʱʘʪʘ, ʫʧʦʨ, ʮʠʣʽʥʜʨʠʯʥʘ ʦʧʨʘʚʢʘ, 

ʟʘʪʠʩʢʘʯ 

60.1 
ʉʚʝʨʜʣʠʪʠ ʩʬʝʨʠʯʥʽ ʦʪʚʦʨʠ 

Å10, h = 5 ʤʤ 

ʉʚʝʨʜʣʦ ʟʽ ʩʬʝʨʠʯʥʦʶ ʧʦʚʝʨʭʥʝʶ 

ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ Å10, ʈ6ʄ5, ʐʎ1 

70 ʇʨʦʢʘʪʫʚʘʥʥʷ. ʋɿɿ ʇʨʦʢʘʪʥʠʡ ʩʪʘʥ  

70.1 ʇʨʦʢʘʪʘʪʠ ʧʦʣʦʩʫ ʩʪʘʣʴ 65, 

L = 370 ʤʤ, m = 10 

ɿʘ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ  

ʧʨʦʢʘʪʥʠʭ ʨʦʙʽʪ 

80 ʊʝʨʤʽʯʥʘ. ʋɿɿ 
ʋʩʪʘʥʦʚʢʘ ʪʝʨʤʦʧʽʯ 

80.1 ɻʘʨʪʫʚʘʪʠ HB 200-240 

90 ʉʣʶʩʘʨʥʘ.  
ɺʝʨʩʪʘʢ 

90.1 ɿʘʯʠʩʪʢʘ ʪʦʨʮʽʚ ʧʦʣʦʩʠ 

100 ɿʙʽʨʢʘ. 

ʍʦʤʫʪ 
100.1 

ʉʪʷʛʫʚʘʥʥʷ ʟʫʙʯʘʩʪʦʛʦ ʚʽʥʮʷ 

ʥʘ ʢʦʣʝʩʽ ʪʘ ʟʚʘʨʶʚʘʥʥʷ 

ʪʦʨʮʽʚ 

110 ʐʣʽʬʫʚʘʣʴʥʘ. ʋɿɿ ɿʫʙʦʰʣʽʬʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ 5ʄ841 

110.1 
 ʐʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ ʟʙʽʨʥʦʛʦ 

ʢʦʣʝʩʘ 

ʂʨʫʛ ʪʘʨʽʣʴʯʘʪʠʡ 100Ĭ30 T16 H-E10 

U4 K60, ʟʫʙʦʤʽʨ 

120 ʄʠʡʥʘ. ʄʠʡʥʘ ʤʘʰʠʥʘ 

120.1 ʇʨʦʤʠʪʠ ʜʝʪʘʣʴ 

130 ʂʦʥʪʨʦʣʴʥʘ 
ʉʪʽʣ ʢʦʥʪʨʦʣʝʨʘ 
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8. ʄʦʥʪʘʞ, ʝʢʩʧʣʫʘʪʘʮʽʷ, ʨʝʤʦʥʪ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʘʰʠʥʠ 

 

ɺʠʨʦʙʥʠʯʝ ʦʙʣʘʜʥʘʥʥʷ ð ʮʝ ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʊʦʤʫ ʧʠʪʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʚʧʣʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʥʘ 

ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʘ ʡ ʥʘ ʨʦʙʦʪʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʽʣʦʤʫ. 

ʂʘʙʝʣʴ ʟʙʠʨʘʶʪʴ ʽ ʥʘʣʘʰʪʦʚʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʦʧʠʩʫ ʪʘ 

ʽʥʩʪʨʫʢʮʽʾ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʝʨʝʜ ʤʦʥʪʘʞʝʤ, ʧʽʩʣʷ ʦʛʣʷʜʫ ʚʩʽʭ ʤʘʰʠʥ, ʣʽʥʽʾ ʟʙʝʨʽʛʘʶʪʴʩʷ. ʆʙʨʦʙʣʝʥʽ ʥʘ 

ʟʘʚʦʜʽ ʯʘʩʪʠʥʠ ʜʝʪʘʣʝʡ, ʧʦʢʨʠʪʽ ʟʘʭʠʩʥʠʤ ʤʘʩʪʠʣʦʤ, ʤʦʞʥʘ ʧʨʦʤʠʪʠ ʥʘʬʪʦʶ, 

ʨʝʪʝʣʴʥʦ ʧʨʦʪʝʨʪʠ ʽ ʟʤʘʩʪʠʪʠ ʤʘʰʠʥʥʠʤ ʤʘʩʣʦʤ. ʇʦʚʝʨʭʥʽ, ʱʦ ʢʦʥʪʘʢʪʫʶʪʴ ʽʟ 

ʟʘʩʦʙʦʤ, ʨʝʪʝʣʴʥʦ ʧʨʦʤʠʚʘʶʪʴ ʨʦʟʯʠʥʦʤ ʩʦʜʠ ʪʘ ʛʘʨʷʯʦʾ ʚʦʜʠ. 

ʄʦʥʪʘʞ ʣʽʥʽʾ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʫʩʪʘʥʦʚʢʠ ʦʢʨʝʤʠʭ ʚʝʨʩʪʘʪʽʚ ʥʘ ʧʽʜʛʦʪʦʚʣʝʥʽ 

ʤʽʩʮʷ ʟʘ ʛʘʙʘʨʠʪʥʠʤʠ ʢʨʝʩʣʝʥʥʷʤʠ. ʄʘʰʠʥʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʪʚʝʨʜʽʡ ʧʽʜʣʦʟʽ ʧʨʠʤʽʱʝʥʥʷ. ʇʨʠ ʨʝʛʫʣʶʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʩʪʴ ʟʦʥʠ ʫʩʪʘʥʦʚʢʠ ʤʘʰʠʥʠ. 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʩʠʩʪʝʤʠ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʝʨʝʚʽʨʪʝ ʾʾ ʟʦʚʥʽʰʥʽʡ ʩʪʘʥ ʽ 

ʧʝʨʝʚʽʨʪʝ ʥʘʷʚʥʽʩʪʴ ʤʘʩʣʘ ʟʘ ʧʣʘʥʦʤ ʤʘʩʪʠʣʘ. 

ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʣʽʥʽʾ ʦʙʝʨʪʦʚʽ ʝʣʝʤʝʥʪʠ ʦʙʝʨʪʘʶʪʴʩʷ ʚʨʫʯʥʫ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʢʣʠʥʶʚʘʥʥʷ. 

ʂʦʣʠ ʤʘʛʽʩʪʨʘʣʴ ʥʘʣʘʰʪʦʚʘʥʘ, ʧʝʨʝʚʽʨʢʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʧʦʯʠʥʘʻʪʴʩʷ 

ʢʦʨʦʪʢʦʯʘʩʥʠʤ ʧʨʠʚʝʜʝʥʥʷʤ ʚ ʜʽʶ ʤʝʭʘʥʽʟʤʫ ʨʦʟʙʣʦʢʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ 

ʧʝʨʝʚʽʨʷʶʪʴ ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʽ ʨʦʙʦʪʫ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʯʽʪʢʽʩʪʴ 

ʟʫʧʠʥʷʶʯʠʭ ʽ ʟʘʤʠʢʘʶʯʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʧʨʘʚʠʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʽʚ. 
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8.1 ɽʢʩʧʣʫʘʪʘʮʽʷ ʘʚʪʦʤʘʪʫ 

ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʣʽʥʽʾ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʟʥʘʭʦʜʷʪʴʩʷ ʰʪʦʢʠ 

ʧʥʝʚʤʦʮʠʣʽʥʜʨʽʚ ʫ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʧʨʦʪʝʨʪʠ ʥʘʧʨʷʤʥʽ ʛʚʠʥʪʘ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʣʽʥʽʾ ʥʝʦʙʭʽʜʥʦ ʩʪʝʞʠʪʠ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ 

ʧʥʝʚʤʦʩʠʩʪʝʤʠ (ʦʩʥʦʚʥʠʭ ʟʥʘʯʝʥʴ ʪʠʩʢʫ, ʨʦʙʦʪʠ ʧʥʝʚʤʦʮʠʣʽʥʜʨʽʚ). 

8.2 ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʥʽʾ 

ɺʪʨʫʯʘʥʥʷ ʦʧʝʨʘʪʦʨʘ ʚ ʧʦʪʦʯʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʪʨʽʙʥʝ ʣʠʰʝ ʫ 

ʚʠʧʘʜʢʫ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ. 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʥʽʾ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʝʨʝʚʽʨʢʠ ʾʾ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ, 

ʜʦʪʨʠʤʘʥʥʷ ʛʨʘʬʽʢʘ ʟʤʘʱʝʥʥʷ ʟʘ ʩʭʝʤʦʶ ʟʤʘʱʫʚʘʥʥʷ, ʧʝʨʝʚʽʨʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ. 

ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʣʽʥʽʾ ʚʧʣʠʚʘʻ ʥʘ ʾʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘ ʩʘʤʝ ʾʾ ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ, ʯʘʩʪʦʪʫ ʧʦʤʠʣʦʢ ʪʦʱʦ. 

8.3 ʈʝʤʦʥʪ ʘʚʪʦʤʘʪʫ 

ʈʝʤʦʥʪ ʣʽʥʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʟʛʽʜʥʦ ʟ ʧʣʘʥʦʤ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʨʦʙʽʪ, ʷʢʠʡ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʘ ʢʦʞʝʥ ʧʣʘʥʦʚʠʡ ʨʽʢ. ɼʦʪʨʠʤʫʶʯʠʩʴ ʮʴʦʛʦ ʧʣʘʥʫ, ʤʦʞʥʘ 

ʟʘʧʦʙʽʛʪʠ ʧʝʨʝʜʯʘʩʥʦʤʫ ʟʥʦʩʫ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ, ʚʠʧʘʜʢʦʚʠʤ ʥʝʩʧʨʘʚʥʦʩʪʷʤ ʪʦʱʦ. 

ʇʽʜ ʯʘʩ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʚʠʷʚʣʝʥʽ ʧʦʤʠʣʢʠ ʚʠʷʚʣʷʶʪʴʩʷ ʪʘ ʫʩʫʚʘʶʪʴʩʷ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʣʽʥʽʾ. ʇʨʦʬʽʣʘʢʪʠʯʥʽ ʨʦʙʦʪʠ ʚʢʣʶʯʘʶʪʴ: 

ʧʝʨʝʚʽʨʢʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʚʩʽʭ ʧʥʝʚʤʦʮʠʣʽʥʜʨʽʚ, ʢʦʥʚʝʻʨʽʚ, ʰʪʘʪʠʚʽʚ, 

ʤʘʥʽʧʫʣʷʪʦʨʽʚ. 

ʊʦʤʫ ʧʝʨʝʚʽʨʷʡʪʝ ʣʽʥʽʶ ʧʽʜ ʯʘʩ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʪʘ ʧʝʨʝʚʽʨʷʡʪʝ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʦʛʦʨʦʞ ʪʘ ʟʘʧʦʙʽʞʥʠʭ ʧʨʠʩʪʨʦʾʚ; ʧʝʨʝʚʽʨʠʪʠ ʪʘ ʚʽʜʨʝʛʫʣʶʚʘʪʠ ʚʩʽ 

ʤʝʭʘʥʽʟʤʠ ʤʘʰʠʥʠ; ʧʝʨʝʚʽʨʠʪʠ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʚʩʽʭ ʚʫʟʣʽʚ, ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʜʘʪʯʠʢʽʚ. 

ʇʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʚʢʣʶʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʨʦʙʽʪ ʟ ʪʝʭʥʽʯʥʦʛʦ ʦʛʣʷʜʫ, ʘ ʪʘʢʦʞ 

ʟʘʤʽʥʫ ʟʥʦʰʝʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ; ʟʘʤʽʥʘ ʟʥʦʰʝʥʠʭ ʜʝʪʘʣʝʡ; 

ʜʝʤʦʥʪʘʞ ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʤʦʥʪ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ ʦʢʨʝʤʠʭ 

ʤʘʰʠʥ. 
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ʇʽʜ ʯʘʩ ʩʝʨʝʜʥʴʦʛʦ ʨʝʤʦʥʪʫ ʧʨʦʚʦʜʷʪʴʩʷ ʚʩʽ ʧʦʪʦʯʥʽ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ, ʘ 

ʪʘʢʦʞ ʯʘʩʪʢʦʚʠʡ ʜʝʤʦʥʪʘʞ ʣʽʥʽʡʥʠʭ ʚʘʛʦʥʽʚ; ʟʘʤʽʥʠʪʠ ʟʥʦʰʝʥʽ ʜʝʪʘʣʽ. ʈʝʤʦʥʪʫ 

ʧʽʜʣʷʛʘʶʪʴ ʝʣʝʤʝʥʪʠ ʚʩʽʭ ʤʝʭʘʥʽʟʤʽʚ, ʧʨʠʚʦʜʠ. 

ʇʨʠ ʢʘʧʽʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʽ ʚʠʢʦʥʫʶʪʴʩʷ ʚʩʽ ʦʧʝʨʘʮʽʾ ʩʝʨʝʜʥʴʦʛʦ ʨʝʤʦʥʪʫ, ʘ 

ʪʘʢʦʞ ʧʦʚʥʠʡ ʨʦʟʙʠʨʘʥʥʷ ʣʽʥʽʡʥʠʭ ʚʘʛʦʥʽʚ; ʨʝʤʦʥʪ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʚʩʽʭ ʤʝʭʘʥʽʟʤʽʚ 

ʽ ʜʘʪʯʠʢʽʚ; ʨʝʤʦʥʪ ʬʫʥʜʘʤʝʥʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; ʟʙʝʨʽʛʘʥʥʷ; ʪʝʩʪʫʚʘʥʥʷ. 

ʇʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʟôʻʜʥʘʥʴ (ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʪʦʱʦ) ʧʝʨʝʚʽʨʪʝ ʚʩʽ 

ʬʣʘʥʮʝʚʽ ʟôʻʜʥʘʥʥʷ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ. 

ɿ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʨʝʤʦʥʪʫ ʣʽʥʽʷ ʧʨʦʭʦʜʠʪʴ ʧʨʦʙʥʠʡ ʧʫʩʢ, ʷʢʠʡ 

ʟʫʧʠʥʷʻ ʽ ʨʝʛʫʣʶʻ ʨʦʙʦʪʫ ʥʝʨʦʙʦʯʠʭ ʯʘʩʪʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʤʘʰʠʥ. ʇʦʪʽʤ ʣʽʥʽʶ 

ʚʠʧʨʦʙʦʚʫʶʪʴ ʟ ʚʘʥʪʘʞʝʤ, ʧʝʨʝʚʽʨʷʶʯʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʘʢʪʠʯʥʠʤ ʧʘʨʘʤʝʪʨʘʤ, 

ʟʘʟʥʘʯʝʥʠʤ ʫ ʧʘʩʧʦʨʪʽ, ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛʘʭ ʘʙʦ ʩʪʘʥʜʘʨʪʘʭ. 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʚʠʤʦʛ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ɼʦ ʨʦʙʦʪʠ ʥʘ ʣʽʥʽʡʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʜʦʧʫʩʢʘʶʪʴʩʷ 

ʦʩʦʙʠ, ʷʢʽ ʧʨʦʡʰʣʠ ʚʽʜʧʦʚʽʜʥʝ ʥʘʚʯʘʥʥʷ (ʤʘʶʪʴ ʧʝʚʥʫ ʢʚʘʣʽʬʽʢʘʮʽʶ), ʷʢʽ ʧʨʦʡʰʣʠ 

ʚʽʜʧʦʚʽʜʥʝ ʥʘʚʯʘʥʥʷ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. 
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9. ʆʧʠʩ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ ʤʘʰʠʥʦʶ 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ð ʮʝ ʧʨʦʮʝʩ, ʫ ʷʢʦʤʫ ʬʫʥʢʮʽʾ ʢʦʥʪʨʦʣʶ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʨʘʥʽʰʝ ʚʠʢʦʥʫʚʘʣʠ ʣʶʜʠ, ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʧʨʠʩʪʨʦʾ ʪʘ ʤʘʰʠʥʠ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʨʘʮʽ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʚʠʨʦʙʥʠʯʠʭ ʨʝʩʫʨʩʽʚ. 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʡʜʝ ʨʫʢʘ ʦʙ ʨʫʢʫ ʟʽ ʚʩʝ 

ʙʽʣʴʰʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ. ʇʝʨʝʜʫʤʦʚʘʤʠ ʜʣʷ ʮʴʦʛʦ ʻ: ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʦʢʦʚʠʭ ʽ ʙʝʟʧʝʨʝʨʚʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʦʩʥʘʱʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʥʦʚʠʤʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʥʘʷʚʥʽʩʪʴ 

ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ.  

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʦʙʫʤʦʚʣʝʥʦ 

ʜʦʩʷʛʥʫʪʠʤ ʟʥʘʯʥʦʶ ʝʢʦʥʦʤʽʯʥʦʶ ʚʽʜʜʘʯʝʶ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʷʚʣʝʥʦʾ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʫʙ'ʻʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʮʽʥʥʦʾ ʧʨʦʜʫʢʮʽʾ, 

ʟʥʠʞʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʢʫʣʴʪʫʨʠ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʦʱʦ. 

ʂʨʽʤ ʣʦʢʘʣʴʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʦʢʨʝʤʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʪʘ ʦʩʥʦʚʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʧʦʰʠʨʝʥʽ ʪʘʢʦʞ ʮʝʥʪʨʘʣʴʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʥʘ ʙʘʟʽ 

ʤʽʥʽ ʪʘ ʤʽʢʨʦɽʆʄ. ɼʣʷ ʥʝʚʝʣʠʢʠʭ ʟʘʚʦʜʽʚ ʽ ʤʘʣʠʭ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʝʬʝʢʪʠʚʥʠʤ 

ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʦʢʨʝʤʠʤʠ ʦʧʝʨʘʮʽʷʤʠ. 

ɽʬʝʢʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʦʢʨʝʤʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʩʝʨʝʜʥʴʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟ ʙʝʟʧʝʨʝʨʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, 

ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʧʦʪʫʞʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ. 

ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʜʣʷ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʢʝʨʫʚʘʥʥʷ, ʧʦʙʫʜʦʚʘʥʠʭ ʟʘ ʧʨʠʥʮʠʧʦʤ çʞʦʨʩʪʢʦʾ ʣʦʛʽʢʠè, ʪʦʙʪʦ 

ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʜʘʥʦʾ ʩʭʝʤʠ ʢʦʤʫʪʘʮʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʾʭ ʝʣʝʤʝʥʪʽʚ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ.  
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ʊʫʪ ʧʨʦʛʨʘʤʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʯʘʩʦʤ ʽ ʣʦʛʽʯʥʽ ʧʨʦʛʨʘʤʠ ʟʽ 

ʟʚ'ʷʟʢʘʤʠ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʦʙ'ʻʢʪʘʤʠ ʫʧʨʘʚʣʽʥʥʷ. ɸ ʚʩʽ ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʆʙʩʣʫʛʦʚʫʶʯʠʡ ʧʝʨʩʦʥʘʣ ʧʦʚʠʥʝʥ 

ʚʠʢʦʥʫʚʘʪʠ ʣʠʰʝ ʜʦʧʦʤʽʞʥʽ ʬʫʥʢʮʽʾ. ʗʢ ʧʨʘʚʠʣʦ, ʪʘʢʽ ʩʠʩʪʝʤʠ ʧʨʦʝʢʪʫʶʪʴʩʷ ʽ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʨʘʟʦʤ ʟ ʫʩʽʤ ʚʠʨʦʙʥʠʯʠʤ ʢʦʤʧʣʝʢʩʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

 ʉʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʛʨʘʤʥʦ-ʣʦʛʽʯʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʢʝʨʫʚʘʥʥʷ ʟ çʞʦʨʩʪʢʦʶ ʦʧʝʨʘʮʽʡʥʦʶ ʣʦʛʽʢʦʶè, ʜʫʞʝ ʢʦʥʩʝʨʚʘʪʠʚʥʽ ʫ 

ʟʤʽʥʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʫʧʨʘʚʣʽʥʥʷ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʤʦʜʠʬʽʢʘʮʽʾ ʩʠʩʪʝʤʠ ʚ 

ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ ʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɹʫʜʴ-ʷʢʘ ʢʦʨʝʢʮʽʷ ʘʣʛʦʨʠʪʤʫ ʫʧʨʘʚʣʽʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʫ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʦʶ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʚʠʤʘʛʘʻ ʧʝʨʝʩʢʣʘʜʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʽ ʧʥʝʚʤʘʪʠʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʟʤʽʥʠ ʾʭ ʢʽʣʴʢʦʩʪʽ. ʊʦʤʫ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʡʙʽʣʴʰ ʜʦʩʢʦʥʘʣʦʤʫ ʚʠʛʣʷʜʽ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʞʦʨʩʪʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʘ ʣʦʛʽʯʥʠʭ 

ʢʦʥʪʨʦʣʝʨʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʝʨʫʶʯʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ (NEC) ʥʘ ʙʘʟʽ ʤʽʥʽ 

 ʯʠ ʤʽʢʨʦɽʆʄ ʪʘ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʝʨʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʦʚʘʥʦʾ ʽʥʞʝʥʝʨʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʚʥʦʩʠʪʠ ʥʝʦʙʭʽʜʥʽ ʟʤʽʥʠ ʚ 

ʢʦʥʪʨʦʣʝʨ ʰʣʷʭʦʤ ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʥʝ ʟʤʽʥʶʶʯʠ ʫʩʪʘʥʦʚʢʠ. ʎʷ ʬʦʨʤʘ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʘ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʟ ʧʨʦʛʨʘʤʦʚʘʥʠʤʠ ʟʘʩʦʙʘʤʠ ʢʝʨʫʚʘʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʦʾ ʪʝʭʥʽʢʠ ʦʙʫʤʦʚʣʝʥʦ ʾʭ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ, ʚʠʩʦʢʦʶ 

ʥʘʜʽʡʥʽʩʪʶ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʟʤʽʥʠ ʨʦʙʦʯʦʾ ʧʨʦʛʨʘʤʠ. ɺʘʨʪʽʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʠʞʯʘ 

ʟʘ ʚʘʨʪʽʩʪʴ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ, ʩʪʚʦʨʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʟʚʠʯʘʡʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. 

ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʪʝ, 

ʱʦ ʚʦʥʠ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʪʠʧʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʜʘʥʦʾ ʛʘʣʫʟʽ. 
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ʋʧʨʘʚʣʽʥʥʷ ʤʘʰʠʥʦʶ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.8.1. ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ: 

1. ɻʦʣʦʚʥʠʡ ʚʠʤʠʢʘʯ; 

2. ɺʠʤʠʢʘʯ ʞʠʚʣʝʥʥʷ; 

3. ʇʦʟʥʘʯʝʥʥʷ ʨʦʙʦʯʦʾ ʰʚʠʜʢʦʩʪʽ ʧʥʝʚʤʦʮʠʣʽʥʜʨʽʚ; 

4. ʂʥʦʧʢʘ ʚʠʢʣʶʯʝʥʥʷ; 

5. ʂʥʦʧʢʘ ʟʫʧʠʥʢʠ ʚ ʬʘʟʽ; 

6. ʎʠʬʨʦʚʠʡ ʜʠʩʧʣʝʡ. 

ʇʨʦʮʝʩ ʢʝʨʫʚʘʥʥʷ ʤʘʰʠʥʦʶ: 

1. ʇʝʨʝʜ ʫʚʽʤʢʥʝʥʥʷʤ ʤʘʰʠʥʠ ʟʘʢʨʠʡʪʝ ʚʩʽ ʟʘʭʠʩʥʽ ʢʨʠʰʢʠ ʥʘ ʤʘʰʠʥʽ, 

ʫʚʽʤʢʥʽʪʴ ʛʦʣʦʚʥʠʡ ʚʠʤʠʢʘʯ 1. 

2. ʇʦʜʘʡʪʝ ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ ʚ ʧʥʝʚʤʦʮʠʣʽʥʜʨ. 

3. ɿʘʧʫʩʪʽʪʴ ʤʘʰʠʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʤʠʢʘʯʘ ʞʠʚʣʝʥʥʷ 2. 

4. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʨʝʛʫʣʶʡʪʝ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʧʥʝʚʤʦʮʠʣʽʥʜʨʽʚ. 

ʐʚʠʜʢʽʩʪʴ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʽʥʜʠʢʘʪʦʨʦʤ ʰʚʠʜʢʦʩʪʽ 3. 

5. ɿʫʧʠʥʽʪʴ ʤʘʰʠʥʫ, ʥʘʪʠʩʥʫʚʰʠ ʢʥʦʧʢʫ ʚʠʤʢʥʝʥʥʷ 4. 

6. ʗʢʱʦ ʥʘ ʮʠʬʨʦʚʦʤʫ ʜʠʩʧʣʝʾ 6 ʻ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʟôʷʚʣʷʻʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ 

çɺʠʤʢʥʝʥʦ. ʉʧʨʘʮʴʦʚʫʻ çʊʨʠʚʦʛʘè, ʤʘʰʠʥʘ ʟʫʧʠʥʷʻʪʴʩʷ ʥʘʪʠʩʢʘʥʥʷʤ 

ʢʥʦʧʢʠ ʟʫʧʠʥʢʠ ʫ ʬʘʟʽ 5.  

 

ʈʠʩ.9.1 ʉʭʝʤʘ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ ʤʘʰʠʥʦʶ : 1 - ʟʘʛʘʣʴʥʠʡ ʚʠʤʠʢʘʯ; 2 - ʢʥʦʧʢʘ 

ʚʢʣʶʯʝʥʥʷ; 3 - ʚʢʘʟʽʚʥʠʢʠ  ʰʚʠʜʢʦʩʪʽ ʧʥʝʚʤʦʮʠʣʽʥʜʨʽʚ; 4 - ʢʥʦʧʢʘ 

ʚʠʢʣʶʯʝʥʥʷ; 5 - ʢʥʦʧʢʘ ʟʫʧʠʥʢʠ ʫ ʬʘʟʽ; 6 - ʮʠʬʨʦʚʠʡ ʜʠʩʧʣʝʡ 
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10. ʆʭʦʨʦʥʘ ʧʨʘʮʽ 

10.1. ʆʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ 

ɿʘʢʦʥ ʧʨʦ ʦʭʦʨʦʥʫ ʧʨʘʮʽ ʟʦʙʦʚôʷʟʫʻ ʨʦʙʦʪʦʜʘʚʮʷ ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʧʨʘʮʽ ʥʘ 

ʙʫʜʴ-ʷʢʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʫ ʙʫʜʴ-ʷʢʦʤʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʅʇɸʆʇ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʦ ʧʨʘʚʘ ʧʨʘʮʽʚʥʠʢʽʚ 

ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ɼʣʷ ʮʴʦʛʦ ʨʦʙʦʪʦʜʘʚʝʮʴ ʧʦʚʠʥʝʥ ʩʪʚʦʨʠʪʠ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʜʣʷ ʯʦʛʦ ʚʽʥ: 

Å ʩʪʚʦʨʶʻ ʚʽʜʧʦʚʽʜʥʽ ʩʣʫʞʙʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʠʪʘʥʴ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ; 

Å ʨʦʟʨʦʙʣʷʻ ʪʘ ʚʧʨʦʚʘʜʞʫʻ ʢʦʤʧʣʝʢʩʥʽ ʟʘʭʦʜʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʽʩʥʫʶʯʦʛʦ ʨʽʚʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ; 

Å ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʙʩʪʘʚʠʥ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ; 

Å ʚʧʨʦʚʘʜʞʫʻ ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʜʦʩʷʛʥʝʥʥʷ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʟʘʩʦʙʠ ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʧʦʟʠʪʠʚʥʠʡ ʜʦʩʚʽʜ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʦʱʦ; 

Å ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞʥʝ ʫʪʨʠʤʘʥʥʷ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ, ʢʦʥʪʨʦʣʴ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ; 

Å ʟʘʙʝʟʧʝʯʫʻ ʫʩʫʥʝʥʥʷ ʧʨʠʯʠʥ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ; 

Å ʦʨʛʘʥʽʟʦʚʫʻ ʨʝʚʽʟʽʾ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʣʘʙʦʨʘʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʫʤʦʚ ʧʨʘʮʽ, ʦʮʽʥʢʫ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʘʪʝʩʪʘʮʽʶ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽ 

ʟʘ ʾʭ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʞʠʚʘʻ ʟʘʭʦʜʽʚ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʜʣʷ 

ʟʜʦʨʦʚ'ʷ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ; 

Å ʨʦʟʨʦʙʣʷʻ ʪʘ ʟʘʪʚʝʨʜʞʫʻ ʥʦʨʤʘʪʠʚʥʽ ʟʘʢʦʥʠ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʙʝʟʦʧʣʘʪʥʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʮʽʚʥʠʢʽʚ ʥʦʨʤʘʪʠʚʥʠʤʠ ʘʢʪʘʤʠ ʪʘ ʥʦʨʤʘʪʠʚʥʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ;  
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Å ʟʜʽʡʩʥʶʻ ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʨʘʚʠʣ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʤʘʰʠʥʘʤʠ, ʤʝʭʘʥʽʟʤʘʤʠ, ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ ʽʥʰʠʤʠ ʟʘʩʦʙʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ, ʚʠʢʦʥʘʥʥʷʤ ʨʦʙʽʪ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ ʧʨʘʮʽʚʥʠʢʘʤʠ; 

Å ʦʨʛʘʥʽʟʦʚʫʻ ʧʨʦʧʘʛʘʥʜʫ ʙʝʟʧʝʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʘʮʽ ʪʘ ʩʧʽʚʧʨʘʮʶ ʟ ʧʨʘʮʽʚʥʠʢʘʤʠ ʫ 

ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ; 

Å ʚʞʠʚʘʻ ʥʝʚʽʜʢʣʘʜʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʧʦʪʝʨʧʽʣʠʤ, ʚʠʢʣʠʢʘʻ ʫ ʨʘʟʽ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʬʝʩʽʡʥʽ ʩʣʫʞʙʠ ʧʦʨʷʪʫʥʢʫ ʫ ʨʘʟʽ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʪʘ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 

ɹʝʟʧʦʩʝʨʝʜʥʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʦʨʫʰʝʥʥʷ ʮʠʭ ʚʠʤʦʛ ʥʝʩʝ ʨʦʙʦʪʦʜʘʚʝʮʴ. 

ɺʠʨʦʙʥʠʯʽ ʙʫʜʽʚʣʽ, ʩʧʦʨʫʜʠ, ʤʘʰʠʥʠ, ʤʝʭʘʥʽʟʤʠ, ʦʙʣʘʜʥʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʥʽ 

ʟʘʩʦʙʠ, ʱʦ ʚʚʦʜʷʪʴʩʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ʅʇɸʆʇ. 

ʈʦʙʦʪʦʜʘʚʝʮʴ ʧʦʚʠʥʝʥ ʦʪʨʠʤʘʪʠ ʜʦʟʚʽʣ ʥʘ ʧʦʯʘʪʦʢ ʨʦʙʦʪʠ ʪʘ ʚʠʜʽʚ ʨʦʙʽʪ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʦʛʦ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʢʦʥʘʥʥʷʤ ʨʦʙʽʪ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʻʶ 

ʫʩʪʘʥʦʚʦʢ, ʤʘʰʠʥ, ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ. ʇʝʨʝʣʽʢ ʨʦʙʽʪ, 

ʦʙôʻʢʪʽʚ, ʤʘʰʠʥ, ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ. 

ʗʢʱʦ ʨʦʙʦʪʦʜʘʚʝʮʴ ʥʝ ʦʪʨʠʤʘʚ ʮʴʦʛʦ ʜʦʟʚʦʣʫ, ʤʽʩʮʝʚʠʡ ʦʨʛʘʥ ʚʠʢʦʥʘʚʯʦʾ 

ʚʣʘʜʠ ʘʙʦ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟʘ ʧʦʜʘʥʥʷʤ ɼʝʨʞʥʘʛʣʷʜʦʭʦʨʦʥʧʨʘʮʽ ʚʞʠʚʘʻ 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʥʷʪʪʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʦʙʣʽʢʫ. 

ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʜʝ ʧʨʘʮʶʻ 50 ʽ ʙʽʣʴʰʝ ʧʨʘʮʽʚʥʠʢʽʚ, ʨʦʙʦʪʦʜʘʚʝʮʴ ʩʪʚʦʨʶʻ 

ʩʣʫʞʙʫ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʷʢ ʦʢʨʝʤʫ ʩʪʨʫʢʪʫʨʫ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʜʝ ʧʨʘʮʶʻ ʤʝʥʰʝ 50 

ʦʩʽʙ, ʟʘʚʜʘʥʥʷ ʩʣʫʞʙʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʢʦʤʧʣʝʢʩ ʦʩʽʙ, ʷʢʽ ʤʘʶʪʴ 

ʚʽʜʧʦʚʽʜʥʫ ʧʽʜʛʦʪʦʚʢʫ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʜʝ ʧʨʘʮʶʻ ʤʝʥʰʝ 20 ʧʨʘʮʽʚʥʠʢʽʚ, ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʩʣʫʞʙʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʤʦʞʥʘ ʟʘʣʫʯʠʪʠ ʥʝʩʧʝʮʽʘʣʽʩʪʽʚ ʟ 

ʚʽʜʧʦʚʽʜʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ.  
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ʉʣʫʞʙʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʦʙʦʪʦʜʘʚʮʶ. 

ʂʝʨʽʚʥʠʢʠ ʪʘ ʩʧʝʮʽʘʣʽʩʪʠ ʩʣʫʞʙʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʟʘ ʧʦʩʘʜʦʶ ʪʘ ʟʘʨʦʙʽʪʥʦʶ ʧʣʘʪʦʶ 

ʧʨʠʨʽʚʥʶʶʪʴʩʷ ʜʦ ʢʝʨʽʚʥʠʢʽʚ ʪʘ ʩʧʝʮʽʘʣʽʩʪʽʚ ʛʦʣʦʚʥʠʭ ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʽʯʥʠʭ 

ʩʣʫʞʙ. 

ʃʽʢʚʽʜʘʮʽʷ ʩʣʫʞʙʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʜʦʧʫʩʢʘʻʪʴʩʷ ʣʠʰʝ ʫ ʨʘʟʽ ʣʽʢʚʽʜʘʮʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʧʨʠʧʠʥʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʦʶ ʦʩʦʙʦʶ ʪʠʤʯʘʩʦʚʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ. 

ʉʣʫʞʙʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʨʦʟʨʦʙʣʷʻ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʝʬʝʢʪʠʚʥʫ ʢʦʤʧʣʝʢʩʥʫ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ, ʟʜʽʡʩʥʶʻ ʦʧʝʨʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʥʝ ʢʝʨʽʚʥʠʮʪʚʦ 

ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʦʨʛʘʥʽʟʦʚʫʻ ʨʦʙʦʪʫ ʧʽʜʨʦʟʜʽʣʽʚ ʽ ʚʩʴʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʽ 

ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʽ ʥʝʰʢʽʜʣʠʚʠʭ ʫʤʦʚ ʧʨʘʮʽ. 

ʉʣʫʞʙʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʦʟʩʣʽʜʫʚʘʥʥʽ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʪʘ 

ʘʚʘʨʽʡ, ʨʦʟʨʦʙʣʝʥʥʽ ʧʦʣʦʞʝʥ,̫ ʽʥʩʪʨʫʢʮʽʡ ʪʘ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʟ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʩʧʨʠʷʻ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ, 

ʤʝʪʦʜʠʯʥʦ ʜʦʧʦʤʘʛʘʻ ʢʝʨʽʚʥʠʢʘʤ ʚʽʜʜʽʣʽʚ ʫ ʨʦʟʨʦʙʮʽ ʟʘʭʦʜʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. 

ʉʣʫʞʙʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʟʜʽʡʩʥʶʻ ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʯʠʥʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʅʇɸʆʇ, ʜʦʪʨʠʤʘʥʥʷʤ ʧʦʩʘʜʦʚʠʭ ʽʥʩʪʨʫʢʮʽʡ, ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ 

ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ, ʧʨʦʧʦʟʠʮʽʡ ʪʘ ʚʥʝʩʢʽʚ ʫʧʦʚʥʦʚʘʞʝʥʠʭ ʪʨʫʜʦʚʠʭ ʢʦʣʝʢʪʠʚʽʚ ʽ 

ʧʨʦʬʩʧʽʣʦʢ, ʩʚʦʻʯʘʩʥʠʤ ʥʘʚʯʘʥʥʷʤ ʪʘ ʽʥʩʪʨʫʢʪʘʞʘʤʠ. 

ʌʘʭʽʚʮʽ ʩʣʫʞʙʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʤʘʶʪʴ ʧʨʘʚʦ ʙʝʟʧʝʨʝʰʢʦʜʥʦ ʚʽʜʚʽʜʫʚʘʪʠ 

ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʩʪʨʫʢʪʫʨʥʽ ʧʽʜʨʦʟʜʽʣʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʨʝʪʝʥʜʫʚʘʪʠ ʥʘ 

ʟʘʦʭʦʯʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʧʦʢʨʘʱʝʥʥʽ ʙʝʟʧʝʢʠ ʪʘ ʫʤʦʚ 

ʧʨʘʮʽ, ʘ ʫ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ ʦʭʦʨʦʥʠ ʧʨʘʮʽ: 

ǅ ʚʠʜʘʚʘʪʠ ʢʝʨʽʚʥʠʢʘʤ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʦʙʦʚ'ʷʟʢʦʚʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʥʘʷʚʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʦʪʨʠʤʫʚʘʪʠ ʚʽʜ ʥʠʭ ʥʝʦʙʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ, ʜʦʢʫʤʝʥʪʠ ʪʘ ʨʦʟ'ʷʩʥʝʥʥʷ ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʧʨʘʮʽ; 

ǅ ʚʠʤʘʛʘʪʠ ʟʚʽʣʴʥʝʥʥʷ ʦʩʽʙ, ʷʢʽ ʥʝ ʧʨʦʡʰʣʠ ʤʝʜʠʯʥʠʡ ʦʛʣʷʜ, ʥʘʚʯʘʥʥʷ, ʽʥʩʪʨʫʢʪʘʞ, 

ʪʨʫʜʦʚʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʘʙʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʅʇɸʆʇ;  
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ǅ ʧʨʠʧʠʥʠʪʠ ʨʦʙʦʪʫ ʫ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ, ʱʦ ʟʘʛʨʦʞʫʶʪʴ ʞʠʪʪʶ ʯʠ ʟʜʦʨʦʚôʶ 

ʧʨʘʮʽʚʥʠʢʽʚ; 

ǅ ʧʦʜʘʪʠ ʟʘʧʠʪ ʨʦʙʦʪʦʜʘʚʮʶ ʧʨʦ ʧʨʠʪʷʛʥʝʥʥʷ ʜʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ 

ʧʦʨʫʰʫʶʪʴ ʧʨʘʚʠʣʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. 

ʉʢʘʩʫʚʘʪʠ ʧʨʠʧʠʩ ʩʧʝʮʽʘʣʽʩʪʘ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʤʦʞʝ ʣʠʰʝ ʨʦʙʦʪʦʜʘʚʝʮʴ. 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʫʯʘʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʚʠʨʽʰʝʥʥʽ ʧʠʪʘʥʴ 

ʙʝʟʧʝʢʠ, ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʘ ʨʽʰʝʥʥʷʤ 

ʪʨʫʜʦʚʦʛʦ ʢʦʣʝʢʪʠʚʫ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʘ ʢʦʤʽʩʽʷ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. 

ʈʽʰʝʥʥʷ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʢʦʤʽʩʽʾ, ʾʾ ʩʢʣʘʜ ʽ ʩʢʣʘʜ, ʘ ʪʘʢʦʞ ʩʪʨʦʢ 

ʧʦʚʥʦʚʘʞʝʥʴ ʧʨʠʡʤʘʻ ʪʨʫʜʦʚʠʡ ʢʦʣʝʢʪʠʚ ʥʘ ʟʘʛʘʣʴʥʠʭ ʟʙʦʨʘʭ (ʢʦʥʬʝʨʝʥʮʽʾ), ʷʢʽ 

ʟʘʪʚʝʨʜʞʫʶʪʴ ʧʦʣʦʞʝʥʥʷ ʢʦʤʽʩʽʾ ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʂʦʤʽʩʽʷ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʙʦʪʦʜʘʚʮʷ ʪʘ ʧʨʘʮʽʚʥʠʢʽʚ. ɼʦ ʩʢʣʘʜʫ 

ʢʦʤʽʩʽʾ ʨʦʙʦʪʦʜʘʚʮʷ ʚʭʦʜʷʪʴ ʩʧʝʮʽʘʣʽʩʪʠ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʚʠʨʦʙʥʠʯʠʭ, ʶʨʠʜʠʯʥʠʭ 

ʪʘ ʽʥʰʠʭ ʩʣʫʞʙ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʨʫʜʦʚʠʡ ʢʦʣʝʢʪʠʚ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ 

ʫʩʽʭ ʧʨʦʬʝʩʽʡ, ʫʧʦʚʥʦʚʘʞʝʥʠʭ ʪʨʫʜʦʚʠʭ ʢʦʣʝʢʪʠʚʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʧʨʦʬʩʧʽʣʦʢ (ʩʧʽʣʦʢ). 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʢʦʤʽʩʽʾ ʻ ʟʘʭʠʩʪ ʟʘʢʦʥʥʠʭ ʧʨʘʚ ʪʘ ʽʥʪʝʨʝʩʽʚ 

ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʫʟʛʦʜʞʝʥʥʷ ʰʣʷʭʦʤ ʜʚʦʩʪʦʨʦʥʥʽʭ 

ʢʦʥʩʫʣʴʪʘʮʽʡ, ʧʦʟʠʮʽʡ ʩʪʦʨʽʥ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ ʜʣʷ ʟʘʭʠʩʪʫ ʽʥʪʝʨʝʩʽʚ ʧʨʘʮʽʚʥʠʢʽʚ. ɼʝʨʞʘʚʘ, ʨʦʙʦʪʦʜʘʚʮʽ ʪʘ ʨʦʙʦʯʽ ʛʨʫʧʠ 

ʏʣʝʥʠ ʂʦʤʽʩʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʥʫʶʪʴ ʩʚʦʾ ʟʘʚʜʘʥʥʷ ʥʘ ʧʦʯʝʩʥʠʭ ʟʘʩʘʜʘʭ. ʋ ʨʘʤʢʘʭ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽʩʧʠʪʽʚ ʪʘ ʥʘʚʯʘʥʥʷ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʚʽʣʴʥʝʥʽ ʚʽʜ ʦʩʥʦʚʥʦʾ ʨʦʙʦʪʠ 

ʥʘ ʩʪʨʦʢ, ʧʝʨʝʜʙʘʯʝʥʠʡ ʢʦʣʝʢʪʠʚʥʠʤ ʜʦʛʦʚʦʨʦʤ, ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʩʝʨʝʜʥʴʦʛʦ 

ʟʘʨʦʙʽʪʢʫ. 

ʈʽʰʝʥʥʷ ʢʦʤʽʩʽʾ ʦʬʦʨʤʣʶʶʪʴʩʷ ʧʨʦʪʦʢʦʣʦʤ ʽ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨ ʨʝʢʦʤʝʥʜʘʮʽʡ, 

ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʢʘʟʦʤ ʨʦʙʦʪʦʜʘʚʮʷ. 

ʗʢʱʦ ʨʦʙʦʪʦʜʘʚʝʮʴ ʥʝ ʟʛʦʜʝʥ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʢʦʤʽʩʽʾ, ʚʽʥ ʜʘʻ ʦʙˇʨʫʥʪʦʚʘʥʫ 

ʚʽʜʧʦʚʽʜʴ. ʂʦʤʽʩʽʷ ʟʚʽʪʫʻ ʧʨʦ ʩʚʦʶ ʨʦʙʦʪʫ ʥʝ ʨʽʜʰʝ ʦʜʥʦʛʦ ʨʘʟʫ ʥʘ ʨʽʢ ʧʝʨʝʜ 

ʟʘʛʘʣʴʥʠʤʠ ʟʙʦʨʘʤʠ (ʢʦʥʬʝʨʝʥʮʽʻʶ) ʪʨʫʜʦʚʦʛʦ ʢʦʣʝʢʪʠʚʫ. 
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10.2. ʐʢʽʜʣʠʚʽ, ʥʝʙʝʟʧʝʯʥʽ ʬʘʢʪʦʨʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ 

ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʦʙʩʣʫʛʦʚʫʶʯʠʡ ʧʝʨʩʦʥʘʣ ʚʧʣʠʚʘʶʪʴ 

ʥʘʩʪʫʧʥʽ ʥʝʛʘʪʠʚʥʽ ʬʘʢʪʦʨʠ (ʥʝʙʝʟʧʝʢʠ ʨʦʙʦʪʠ): 

- ʰʢʽʜʣʠʚʽ: ʰʫʤ, ʚʽʙʨʘʮʽʷ, ʤʦʞʣʠʚʦ, ʥʝʜʦʩʪʘʪʥʻ ʦʩʚʽʪʣʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ; 

- ʥʝʙʝʟʧʝʯʥʦ: ʥʝʙʝʟʧʝʢʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ, ʥʝʙʝʟʧʝʢʘ ʤʝʭʘʥʽʯʥʠʭ ʪʨʘʚʤ.

 

ʈʠʩ.10.1. ʐʢʽʜʣʠʚʽ, ʥʝʙʝʟʧʝʯʥʽ ʬʘʢʪʦʨʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ 

1- ʇʨʠʚʦʜ ʢʦʥʚʝʻʨʘ - ʜʚʠʛʫʥ-ʨʝʜʫʢʪʦʨ 

2- ʂʦʥʚʝʻʨ ʧʦʜʘʯʽ ʮʫʢʝʨʦʢ 

3-ʂʦʥʚʝʻʨ ʧʦʜʘʯʽ ʢʦʨʦʙʦʢ 

4-ɹʫʥʢʝʨ ʟ ʣʠʩʪʘʤʠ 

5-ʊʨʠʧʦʜ 

6-ʄʘʥʽʧʫʣʷʪʦʨ 
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ʄʽʢʨʦʢʣʽʤʘʪ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ 

ʗʢ ʙʘʯʠʤʦ ʥʘ ʜʽʘʛʨʘʤʽ, ʧʨʘʮʽʚʥʠʢʠ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭ ʦʨʛʘʥʽʟʤ, ʽ ʪʦʤʫ ʟʘʢʦʥ ʧʝʨʝʜʙʘʯʘʻ ʪʘ ʚʩʪʘʥʦʚʣʶʻ ʥʦʨʤʠ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʣʶʜʠʥʘ ʚʠʪʨʘʯʘʻ ʥʘʢʦʧʠʯʝʥʫ ʦʨʛʘʥʽʟʤʦʤ ʝʥʝʨʛʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʾʞʽ. 

ɺʠʪʨʘʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʦʩʦʙʣʠʚʦ ʩʪʘʥʫ ʧʦʚʽʪʨʷ, ʪʘʢ ʟʚʘʥʠʭ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. ʄʝʪʨʦʣʦʛʽʯʥʽ 

ʫʤʦʚʠ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʢʽʤʥʘʪʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʉÁ; ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ,%; ʨʫʭʣʠʚʽʩʪʴ ʧʦʚʽʪʨʷ, ʤ/ʩ; ʪʝʧʣʦʚʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ɺʪ / ʤ2. 

ʆʧʪʠʤʘʣʴʥʽ ʪʘ ʜʦʧʫʩʪʠʤʽ ʥʦʨʤʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʦʧʝʨʘʪʦʨʘ 

 

 

ɺʝʥʪʠʣʷʮʽʷ ʚ ʧʨʠʤʽʱʝʥʥʽ. 

ɺʝʥʪʠʣʷʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʝʦʙʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʚʦʣʦʛʦʩʪʽ ʽ ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʨʽʚʥʷ ʯʠʩʪʦʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʘʥʽʪʘʨʥʠʭ 

ʥʦʨʤ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʚʽʜʩʤʦʢʪʫʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʨʝʛʫʣʷʨʥʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʦʙʦʪʫ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʽ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʨʝʤʦʥʪʫʚʘʪʠ, ʘ 

ʪʘʢʦʞ ʦʯʠʱʘʪʠ ʧʦʚʽʪʨʦʧʨʦʚʦʜʠ. ɺʨʘʭʦʚʘʥʦ, ʱʦ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʨʠ ʨʦʢʫ.  
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ɺʝʥʪʠʣʷʮʽʷ ʧʦʚʽʪʨʷʥʦʾ ʟʦʥʠ ʩʢʣʘʜʫ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ɻʆʉʊ12.100-76 ʉʉ 

ɹʪ. ʉʭʦʚʠʱʝ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʚʝʜʝʥʥʷ ʧʦʚʽʪʨʷ ʟ ʤʝʭʘʥʽʯʥʠʤ ʽ ʧʨʠʨʦʜʥʠʤ ʨʫʭʦʤ 

ʧʦʚʽʪʨʷ. ɺʠʪʷʞʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʫʣʦʚʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʟʦʥʽ ʚʠʭʦʜʫ, ʘ ʧʨʠʧʣʠʚʥʝ ʧʦʚʽʪʨʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʜʘʯʽ 

ʩʚʽʞʦʛʦ ʧʦʚʽʪʨʷ ʚ ʨʦʙʦʯʽ ʟʦʥʠ. ʇʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʘ ʨʦʙʦʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʠʭ ʟʙʫʜʥʠʢʽʚ ʨʫʭʫ ʧʦʚʽʪʨʷ - ʚʝʥʪʠʣʷʪʦʨʽʚ (ʤʝʭʘʥʽʯʥʘ 

ʚʝʥʪʠʣʷʮʽʷ). 

ʆʩʚʽʪʣʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ. 

ʈʘʮʽʦʥʘʣʴʥʝ ʦʩʚʽʪʣʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʟʦʨʦʚʦʾ ʪʘ 

ʟʘʛʘʣʴʥʦʾ ʚʪʦʤʠ ʪʘ ʪʨʘʚʤʘʪʠʟʤʫ. 

ʆʩʚʽʪʣʝʥʥʷ ʚ ʤʘʛʘʟʠʥʽ ʢʦʤʙʽʥʦʚʘʥʝ. ʏʘʩʪʠʥʘ ʩʚʽʪʣʘ ʧʦʪʨʘʧʣʷʻ ʯʝʨʝʟ ʚʽʢʥʘ, 

ʯʘʩʪʠʥʘ (ʰʪʫʯʥʘ) ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʜʝʥʴ ʽ ʚʥʦʯʽ. ɼʣʷ ʦʩʚʽʪʣʝʥʥʷ 

ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʘʤʧʠ ʨʦʟʞʘʨʶʚʘʥʥʷ, ʘ ʜʣʷ ʨʦʟʣʠʚʫ ð 

ʣʘʤʧʠ ʃʉʇ-2-40-ʋ4 ʟ ʣʶʤʽʥʝʩʮʝʥʪʥʠʤʠ ʣʘʤʧʘʤʠ ʃɹ-40. 

ʇʨʦʤʠʩʣʦʚʝ ʦʩʚʽʪʣʝʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʽ ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ 

ʥʦʨʤʘʤ: 

- ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʂʇʆ ʩʪʘʥʦʚʠʪʴ 2,7% (ʜʣʷ ʧʘʢʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ); 

- ʜʣʷ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʦʩʚʽʪʣʝʥʽʩʪʴ ʩʪʘʥʦʚʠʪʠʤʝ (100-150) ʣʢ. 

ʂʨʽʤ ʨʦʙʦʯʠʭ ʚʦʛʥʽʚ ʻ ʘʚʘʨʽʡʥʝ ʦʩʚʽʪʣʝʥʥʷ, ʩʚʽʪʣʦ ʷʢʦʛʦ ʤʘʻ ʙʫʪʠ ʫʚʽʤʢʥʝʥʠʤ 

ʽ ʯʽʪʢʦ ʧʦʟʥʘʯʝʥʠʤ ʥʘ ʚʝʩʴ ʯʘʩ ʫʚʽʤʢʥʝʥʥʷ ʨʦʙʦʯʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. ɸʚʘʨʽʡʥʝ 

ʦʩʚʽʪʣʝʥʥʷ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʨʦʙʦʪʠ ʽ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝ ʤʝʥʰʝ 

5% ʦʩʚʽʪʣʝʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤ ʫ ʩʠʩʪʝʤʽ ʟʘʛʘʣʴʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʨʦʙʦʯʦʛʦ 

ʤʽʩʮʷ. ɸʚʘʨʽʡʥʝ ʦʩʚʽʪʣʝʥʥʷ ʜʣʷ ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ ʧʦʚʠʥʥʦ ʦʩʚʽʪʣʶʚʘʪʠ ʥʝ ʤʝʥʰʝ 5 

ʣʢ ʥʘ ʧʽʜʣʦʟʽ ʦʩʥʦʚʥʠʭ ʢʦʨʠʜʦʨʽʚ ʽ ʥʘ ʩʭʦʜʘʭ ʫ ʧʨʠʤʽʱʝʥʥʽ. 

ɸʚʘʨʽʡʥʝ ʦʩʚʽʪʣʝʥʥʷ. 

ɸʚʘʨʽʡʥʝ ʦʩʚʽʪʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ 

ʧʝʨʝʙʫʚʘʥʥʷ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʫ ʚʽʜʜʽʣʝʥʥʽ ʪʘ ʜʣʷ ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ ʫ ʨʘʟʽ 

ʟʙʦʶ ʦʩʚʽʪʣʝʥʥʷ.   
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ɸʚʘʨʽʡʥʝ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʨʦʙʦʯʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʨʦʙʦʯʦʛʦ ʯʘʩʫ, ʦʩʢʽʣʴʢʠ ʥʝʦʙʭʽʜʥʝ ʦʩʚʽʪʣʝʥʥʷ ʧʨʠʤʽʱʝʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦʶ 

ʨʦʙʦʪʦʶ ʨʦʙʦʯʦʛʦ ʪʘ ʘʚʘʨʽʡʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. 

ʈʝʤʦʥʪʥʝ ʦʩʚʽʪʣʝʥʥʷ 

ɼʣʷ ʨʝʤʦʥʪʫ ʧʨʠʣʘʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʝʤʦʥʪʥʘ ʩʚʽʪʣʦʚʘ ʩʽʪʢʘ ʥʘʧʨʫʛʦʶ 

36 ɺ. 

ʐʫʤ ʽ ʚʽʙʨʘʮʽʷ, ʤʝʪʦʜʠ ʙʦʨʦʪʴʙʠ 

ʐʫʤ ï ʚʽʙʨʘʮʽʾ ʚʽʜ ʯʘʩʪʠʥʦʢ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʩʧʨʠʡʤʘʶʪʴʩʷ 

ʩʣʫʭʦʤ ʣʶʜʠʥʠ ʷʢ ʥʝʙʘʞʘʥʽ ʩʠʛʥʘʣʠ. ɿ ʘʢʫʩʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ: ʰʫʤ ï ʮʝ ʥʝʩʪʽʡʢʽ 

ʘʙʦ ʚʠʧʘʜʢʦʚʽ ʘʢʫʩʪʠʯʥʽ ʢʦʣʠʚʘʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʧʘʜʢʦʚʠʤʠ ʟʤʽʥʘʤʠ 

ʘʤʧʣʽʪʫʜʠ ʽ ʯʘʩʪʦʪʠ. 

ʇʦʭʦʜʞʝʥʥʷ ʰʫʤʫ: 

Å ʘʝʨʦʜʠʥʘʤʽʯʥʝ ʧʦʭʦʜʞʝʥʥʷ - ʰʫʤ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʛʘʟʘʭ; 

Å ʛʽʜʨʦʜʠʥʘʤʽʯʥʝ ʧʦʭʦʜʞʝʥʥʷ - ʰʫʤ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʨʽʜʠʥʘʭ; 

Å ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʦʭʦʜʞʝʥʥʷ ï ʰʫʤ, ʫʪʚʦʨʝʥʠʡ ʚʽʙʨʘʮʽʷʤʠ ʝʣʝʤʝʥʪʽʚ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʽʜ ʚʧʣʠʚʦʤ ʟʤʽʥʥʠʭ ʤʘʛʥʽʪʥʠʭ ʩʠʣ; 

Å ʤʝʭʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ - ʰʫʤ, ʚʠʢʣʠʢʘʥʠʡ ʚʽʙʨʘʮʽʷʤʠ ʧʦʚʝʨʭʦʥʴ ʤʘʰʠʥ ʽ 

ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʫʜʘʨʘʤʠ ʚ ʤʽʩʮʷʭ ʟ'ʻʜʥʘʥʴ ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ ʘʙʦ ʢʦʥʩʪʨʫʢʮʽʡ ʚ 

ʮʽʣʦʤʫ. ɿʘ ʯʘʩʪʦʪʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʰʫʤʠ ʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʯʘʩʪʦʪ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

Å ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʡ (<400 ɻʮ); 

Å ʩʨʝʜʥʴʦʯʘʩʪʦʪʥʠʡ (400ð1000 ɻʮ); 

Å ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʡ (>1000 ɻʮ). 

ɺʧʣʠʚ ʥʘ ʣʶʜʠʥʫ: 

ʗʢ ʧʨʘʚʠʣʦ, ʰʫʤ ï ʮʝ ʥʝʧʨʠʻʤʥʠʡ ʘʙʦ ʥʝʙʘʞʘʥʠʡ ʟʚʫʢ ʘʙʦ ʩʫʢʫʧʥʽʩʪʴ ʟʚʫʢʽʚ, 

ʷʢʽ ʧʦʨʫʰʫʶʪʴ ʩʧʨʠʡʥʷʪʪʷ ʢʦʨʠʩʥʠʭ ʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʧʦʨʫʰʫʶʪʴ ʪʠʰʫ, ʯʠʥʷʪʴ 

ʰʢʽʜʣʠʚʫ ʘʙʦ ʧʦʜʨʘʟʥʶʶʯʫ ʜʽʶ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ, ʟʥʠʞʫʶʪʴ ʡʦʛʦ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ. ʇʽʜʚʠʱʝʥʠʡ ʰʫʤ ʟʛʫʙʥʦ ʚʧʣʠʚʘʻ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. ʉʪʫʧʽʥʴ 

ʮʴʦʛʦ ʚʧʣʠʚʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʰʫʤʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ.  
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ʐʫʤ ʚʧʣʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʥʘ ʦʨʛʘʥʠ ʩʣʫʭʫ, ʘ ʡ ʥʘ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ, ʚʠʢʣʠʢʘʻ 

ʛʽʧʝʨʪʦʥʽʶ, ʧʦʩʣʘʙʣʶʻ ʫʚʘʛʫ, ʟʥʠʞʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʟʙʽʣʴʰʫʻ ʯʘʩʪʦʪʫ ʪʨʘʚʤ. 

ʉʠʩʪʝʤʘʪʠʯʥʠʡ ʚʧʣʠʚ ʚʠʨʦʙʥʠʯʦʛʦ ʰʫʤʫ ʽ ʚʽʙʨʘʮʽʾ ʥʘ ʧʨʘʮʶʶʯʠʭ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʨʽʟʥʠʭ ʚʘʞʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʙʦʨʦʪʴʙʽ ʟ ʰʫʤʦʤ ʽ ʚʽʙʨʘʮʽʻʶ. ʐʫʤ ʽ ʚʽʙʨʘʮʽʷ ʧʽʜ ʯʘʩ 

ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʻ ʰʢʽʜʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙʩʣʫʛʦʚʫʶʯʠʡ 

ʧʝʨʩʦʥʘʣ. 

ʄʘʰʠʥʘ ʥʝ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʨʫʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʢʦʥʪʘʢʪʫ ʟ ʣʶʜʠʥʦʶ. ɺʽʥ ʩʪʚʦʨʶʻ ʟʘʛʘʣʴʥʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʚʽʙʨʘʮʽʶ, ʷʢʘ ʧʝʨʝʜʘʻʪʴʩʷ 

ʥʘ ʬʫʥʜʘʤʝʥʪ, ʢʘʨʢʘʩ ʘʙʦ ʧʽʜʣʦʛʫ ʽ ʜʽʻ ʯʝʨʝʟ ʧʽʜʣʦʛʫ ʥʘ ʣʶʜʠʥʫ. 

ʅʘʡʨʘʮʽʦʥʘʣʴʥʽʰʠʡ ʩʧʦʩʽʙ ʙʦʨʦʪʴʙʠ ʟ ʰʫʤʦʤ ï ʟʤʝʥʰʠʪʠ ʡʦʛʦ ʫ ʜʞʝʨʝʣʘ. ɿ 

ʮʽʻʶ ʤʝʪʦʶ ʚʞʠʚʘʶʪʴʩʷ ʪʘʢʽ ʟʘʭʦʜʠ: 

- ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʚʧʣʠʚʦʚʽ ʚʟʘʻʤʦʜʽʾ ʯʘʩʪʠʥ ʟʘʤʽʥʶʶʪʴʩʷ ʙʝʟ ʫʜʘʨʥʠʤʠ ʚʟʘʻʤʦʜʽʷʤʠ; 

- ʟʚʫʢʦʽʟʦʣʷʮʽʷ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; 

- ʩʚʦʻʯʘʩʥʘ ʟʘʤʽʥʘ ʧʽʜʰʠʧʥʠʢʽʚ; 

ɽʢʚʽʚʘʣʝʥʪʥʽ ʨʽʚʥʽ ʰʫʤʫ ʽ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʚ ʘʢʪʠʚʥʠʭ 

ʜʽʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞʘʭ (ʟʛʽʜʥʦ ɻʆʉʊ 12.1.003 - 86) 

ɺʽʙʨʘʮʽʷ - ʮʝ ʨʫʭ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ ʘʙʦ ʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʧʨʠ ʷʢʦʤʫ ʟʥʘʯʝʥʥʷ 

ʚʝʣʠʯʠʥʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʮʝʡ ʨʫʭ, ʟ ʯʘʩʦʤ ʧʦʧʝʨʝʤʽʥʥʦ ʟʙʽʣʴʰʫʶʪʴʩʷ ʽ 

ʟʤʝʥʰʫʶʪʴʩʷ. ɺʠʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʝʭʘʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʧʨʫʞʥʠʭ ʪʽʣ. 

ɺʽʙʨʦʪʝʭʥʽʢʘ - ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʟʘʭʦʧʣʝʥʥʷ, ʨʦʟʫʤʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʙʨʘʮʽʾ, ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʢʠ, ʚʽʙʨʦʟʘʭʠʩʪʫ ʪʘ 

ʚʽʙʨʦʚʠʧʨʦʙʫʚʘʥʥʷ. ɺʽʙʨʘʮʽʡʥʘ ʤʘʰʠʥʘ ð ʤʘʰʠʥʘ, ʚʠʢʦʥʘʚʯʦʤʫ ʤʝʭʘʥʽʟʤʫ ʷʢʦʾ 

ʥʘʜʘʶʪʴ ʚʽʙʨʘʮʽʶ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʯʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʢʦʥʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʯʠ 

ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ. 

ʐʢʽʜʣʠʚʽ ʚʽʙʨʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʧʨʘʮʶʶʪʴ ʜʚʠʛʫʥʠ ʘʙʦ ʪʨʘʥʩʧʦʨʪʥʽ 

ʟʘʩʦʙʠ) ʤʦʞʫʪʴ ʧʦʨʫʰʠʪʠ ʨʦʙʦʪʫ ʪʘ ʟʥʠʱʠʪʠ ʤʘʰʠʥʠ ʪʘ ʚʧʣʠʥʫʪʠ ʥʘ ʟʜʦʨʦʚôʷ 

ʣʶʜʝʡ. ɼʣʷ ʙʦʨʦʪʴʙʠ ʟ ʰʢʽʜʣʠʚʠʤʠ ʚʽʙʨʘʮʽʷʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʙʨʦʽʟʦʣʷʮʽʷ.  
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ɸʥʪʠʚʽʙʨʘʮʽʷ - ʩʫʢʫʧʥʽʩʪʴ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʟʥʠʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʽʙʨʘʮʽʾ. 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʚʽʙʨʘʮʽʾ - ʟʜʘʪʥʽʩʪʴ ʚʠʨʦʙʫ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʬʫʥʢʮʽʾ ʚ ʧʝʚʥʠʭ 

ʨʝʞʠʤʘʭ ʽ ʟʙʝʨʽʛʘʪʠ ʩʚʦʾ ʧʘʨʘʤʝʪʨʠ ʚ ʤʝʞʘʭ ʟʥʘʯʝʥʴ ʚʽʙʨʘʮʽʡʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɿʘʭʠʩʪ ʚʽʜ ʚʽʙʨʘʮʽʾ 

ʅʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʦʨʤʫʻʪʴʩʷ ʚʽʙʨʘʮʽʡʥʘ ʰʚʠʜʢʽʩʪʴ, ʷʢʘ ʥʘ 

ʯʘʩʪʦʪʘʭ 16, 32, 63, 250 ɻʮ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ 0,0015, 0,0022, 0,0027, 0,0035 ʤ/ʩ. 

ʋ ʧʝʨʽʦʜ ʚʧʣʠʚʫ ʚʽʙʨʘʮʽʾ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʽʙʨʘʮʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚ 1,5 ʨʘʟʠ, 

ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 20% ʨʦʙʦʯʦʛʦ ʯʘʩʫ. 

ɺʽʙʨʘʮʽʾ ʟʘʧʦʙʽʛʘʶʪʴ ʨʦʟʤʽʱʝʥʥʷʤ ʤʘʰʠʥ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʚʽʙʨʘʮʽʶ, ʥʘ 

ʩʧʝʮʽʘʣʴʥʠʭ ʬʫʥʜʘʤʝʥʪʘʭ ʟ ʚʽʙʨʦʽʟʦʣʷʮʽʻʶ ʪʘ ʥʘ ʬʫʥʜʘʤʝʥʪʘʭ, ʷʢʽ ʥʝ ʧʦʚôʷʟʘʥʽ ʟ 

ʢʦʥʩʪʨʫʢʮʽʻʶ. ɼʣʷ ʚʽʙʨʦʽʟʦʣʷʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʛʫʤʦʚʽ ʧʨʦʢʣʘʜʢʠ, ʧʦʚʩʪʽ, 

ʧʨʦʙʢʘ, ʜʝʨʝʚʦ, ʧʨʫʞʠʥʠ ʪʘ ʩʘʡʣʝʥʪʙʣʦʢʠ. 

ʇʦʙʫʪʦʚʽ ʧʨʠʤʽʱʝʥʥʷ 

ɾʠʪʣʦʚʽ ʧʨʠʤʽʱʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʧʨʘʮʽʚʥʠʢʠ ʥʝ ʧʨʦʭʦʜʠʣʠ ʯʝʨʝʟ ʧʨʦʤʠʩʣʦʚʽ ʫʩʪʘʥʦʚʢʠ ʟ ʰʢʽʜʣʠʚʠʤʠ ʚʠʢʠʜʘʤʠ, 

ʢʦʣʠ ʚʦʥʠ ʥʝ ʧʨʘʮʶʶʪʴ ʫ ʮʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. 

ɻʘʨʜʝʨʦʙʥʽ ʦʙʣʘʜʥʫʶʪʴʩʷ ʰʘʬʘʤʠ ʪʘ ʣʘʚʢʘʤʠ ʰʠʨʠʥʦʶ 3,0 ʤ. ɼʫʰʦʚʽ ʩʣʽʜ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʚ ʧʨʠʤʽʱʝʥʥʷʭ, ʩʫʤʽʞʥʠʭ ʟ ʛʘʨʜʝʨʦʙʥʠʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʤʽʞ ʨʦʙʦʯʦʶ 

ʪʘ ʧʨʠʚʘʪʥʦʶ ʨʦʟʜʷʛʘʣʴʥʷʤʠ. ʂʽʣʴʢʽʩʪʴ ʜʫʰʦʚʠʭ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʣʶʜʝʡ ʥʘ ʜʫʰʦʚʫ ʩʽʪʢʫ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘʡʙʽʣʴʰʝ, ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʛʨʫʧʠ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. 1 ʜʫʰ ʥʘ 15 ʦʩʽʙ. ʅʝ ʙʽʣʴʰʝ 30 ʦʩʽʙ ʥʘ ʚʘʥʥʫ ʢʽʤʥʘʪʫ. ʊʫʘʣʝʪʠ 

ʨʦʟʤʽʱʫʶʪʴ ʪʘʢ, ʱʦʙ ʚʽʜʩʪʘʥʴ ʚʽʜ ʥʘʡʚʽʜʜʘʣʝʥʽʰʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʜʦ ʪʫʘʣʝʪʫ 

ʩʪʘʥʦʚʠʣʘ ʥʝ ʙʽʣʴʰʝ 75 ʤ. ʂʫʨʠʣʴʥʘ ʢʽʤʥʘʪʘ 0,1 ʤ2 ʥʘ ʦʜʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, ʘʣʝ 

ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʢʽʤʥʘʪʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 12 ʤ2. ɰʭ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʫʟʛʦʜʞʝʥʝ ʟ ʧʦʞʝʞʥʦʶ ʯʘʩʪʠʥʦʶ. ɰʜʘʣʴʥʷ ʪʘ ʪʨʘʚʤʧʫʥʢʪ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʤʽʩʮʷʭ 

ʟ ʥʘʡʤʝʥʰʠʤ ʚʧʣʠʚʦʤ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʧʨʘʮʽ  
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ɽʣʝʢʪʨʦʙʝʟʧʝʢʘ 

ɽʣʝʢʪʨʦʙʝʟʧʝʢʘ - ʮʝ ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʽ ʟʘʩʦʙʽʚ, ʱʦ 

ʟʘʭʠʱʘʶʪʴ ʣʶʜʝʡ ʚʽʜ ʰʢʽʜʣʠʚʦʛʦ ʽ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʧʣʠʚʫ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ, 

ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʽ ʩʪʘʪʠʯʥʦʾ ʝʣʝʢʪʨʠʢʠ. ʇʨʘʚʠʣʘ 

ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʤʠ ʙʘʟʘʤʠ. ɿʥʘʥʥʷ ʦʩʥʦʚ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʜʣʷ 

ʧʝʨʩʦʥʘʣʫ, ʷʢʠʡ ʦʙʩʣʫʛʦʚʫʻ ʝʣʝʢʪʨʦʩʠʩʪʝʤʠ ʪʘ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜ ʜʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʩʣʽʜ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʩʦʙʠ ʽ ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ, ʧʝʨʝʜʙʘʯʝʥʽ çʇʨʘʚʠʣʘʤʠ ʫʣʘʰʪʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢè (ʇʋɽ) ʪʘ çʇʨʘʚʠʣʘʤʠ ʙʝʟʧʝʢʠ ʧʦʙʫʪʦʚʠʭ ʝʣʝʢʪʨʦʧʨʠʣʘʜʽʚè. 

ʇʨʠ ʦʛʣʷʜʽ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʪʝʨʠʪʦʨʽʷ, ʜʝ 

ʚʩʪʘʥʦʚʣʝʥʦ ʦʙʣʘʜʥʘʥʥʷ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʦʥ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ ʟʘ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʇʋɽ (ʬʘʢʪʦʨ ʨʠʟʠʢʫ ï ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦʛʦ ʢʦʥʪʘʢʪʫ ʽʟ 

ʟʘʟʝʤʣʝʥʠʤʠ ʪʘ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʫ ʨʘʟʽ ʧʦʰʢʦʜʞʝʥʥʷ ʽʟʦʣʷʮʽʾ). 

ʘʙʦ ʥʝʧʨʦʬʝʩʽʡʥʽ ʜʽʾ). 

ɽʣʝʢʪʨʠʯʥʠʡ ʟʘʭʠʩʪ ʦʟʥʘʯʘʻ: 

1) ʟʘʟʝʤʣʝʥʥʷ ʚʩʽʭ ʥʝʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ; 

2) ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʭʠʩʥʦʾ ʽʟʦʣʷʮʽʾ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʫ ʨʘʟʽ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ ʥʘ ʢʦʨʧʫʩʽ ʜʚʠʛʫʥʘ ʧʨʠʚʦʜʫ ʤʘʰʠʥʠ ʘʙʦ ʡʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ; 

3) ʫʩʽ ʚʝʨʩʪʘʪʠ ʤʘʡʩʪʝʨʥʽ, ʱʦ ʞʠʚʣʷʪʴʩʷ ʚʽʜ ʤʝʨʝʞʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 220/380 ɺ, 

ʟʘʟʝʤʣʝʥʽ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʤʢʥʝʥʽ ʚ ʘʚʘʨʽʡʥʽʡ ʩʠʪʫʘʮʽʾ; 

4) ʝʣʝʢʪʨʦʦʩʚʽʪʣʝʥʥʷ ʥʘʧʨʫʛʦʶ 127/220 ɺ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʚʩʪʘʥʦʚʣʝʥʥʷʤ 

ʩʚʽʪʠʣʴʥʠʢʽʚ ʟʘʛʘʣʴʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʚʠʩʦʪʽ ʥʝ ʤʝʥʰʝ 4 ʤ; 

5) ʫʩʽ ʰʘʬʠ ʢʝʨʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʢʨʠʪʽ ʟʘʭʠʩʥʠʤʠ ʢʦʨʦʙʢʘʤʠ. ʧʽʜ ʱʠʪʢʘʤʠ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʽʝʣʝʢʪʨʠʯʥʽ ʢʦʚʜʨʠ (ʘʙʦ ʧʽʜʩʪʘʚʢʠ); 

6) ʧʨʠʤʽʱʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʙʣʘʜʥʘʥʽ ʟʥʘʢʘʤʠ ʙʝʟʧʝʢʠ;  
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7) ʨʝʤʦʥʪ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʘ ʤʘʰʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʽʣʴʢʠ ʟʘ ʚʽʜʽʤʢʥʝʥʦʛʦ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʞʠʚʣʝʥʥʷ.  

ɿʘʭʠʩʪ ʚʽʜ ʙʣʠʩʢʘʚʢʠ: 

ɼʣʷ ʟʘʭʠʩʪʫ ʙʫʜʽʚʝʣʴ ʚʽʜ ʧʨʷʤʠʭ ʫʜʘʨʽʚ ʙʣʠʩʢʘʚʢʠ ʤʝʪʘʣʝʚʽ ʩʪʷʞʢʠ ʢʨʽʧʣʷʪʴ 

ʥʘʚʢʦʣʦ ʙʫʜʽʚʣʽ ʩʪʘʣʝʚʦʶ ʦʙʚôʷʟʢʦʶ, ʧʽʜôʻʜʥʫʶʪʴ ʜʦ ʨʦʟʝʪʦʢ ʽ ʟʘʟʝʤʣʶʶʪʴ. 

ɿʦʚʥʽʰʥʽʡ ʢʦʥʪʫʨ ʟʘʟʝʤʣʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʨʫʛʣʠʭ ʩʪʘʣʝʚʠʭ ʝʣʝʢʪʨʦʜʽʚ ʜʽʘʤʝʪʨʦʤ 

12 ʤʤ, ʜʦʚʞʠʥʦʶ 5 ʤ, ʟʘʙʠʪʠʭ ʫ ʟʝʤʣʶ ʽ ʟôʻʜʥʘʥʠʭ ʥʘ ʛʣʠʙʠʥʽ 0,5 ʤ ʽ ʧʽʜ ʟʝʤʣʝʶ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷʤ ʽʟ ʩʪʘʣʝʚʦʶ ʩʤʫʛʦʶ 40 Ĭ 40 ʤʤ. ɺʥʫʪʨʽʰʥʷ ʩʭʝʤʘ ʟʘʟʝʤʣʝʥʥʷ 

ʚʩʽʭ ʦʙ'ʻʢʪʽʚ ʧʨʦʝʢʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʪʘʣʝʚʦʾ ʩʪʨʽʯʢʠ 25 Ĭ 4 ʤʤ ʽ ʥʫʣʴʦʚʦʛʦ ʜʨʦʪʫ. 

ɽʣʝʢʪʨʠʯʥʘ ʽʟʦʣʷʮʽʷ: 

ʐʘʨ ʜʽʝʣʝʢʪʨʠʢʘ, ʱʦ ʧʦʢʨʠʚʘʻ ʧʦʚʝʨʭʥʶ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘʙʦ 

ʩʪʨʫʢʪʫʨʘ ʟ ʥʝʧʨʦʚʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʽʜʦʢʨʝʤʣʶʻ ʩʪʨʫʤʦʧʨʦʚʽʜʥʽ ʯʘʩʪʠʥʠ ʚʽʜ 

ʽʥʰʠʭ ʯʘʩʪʠʥ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʥʘʟʠʚʘʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʦʶ ʽʟʦʣʷʮʽʻʶ. ʆʧʽʨ 

ʽʟʦʣʷʮʽʾ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 0,5 IE. 

ɺʠʜʠ ʽʟʦʣʷʮʽʾ: 

Å ʝʢʩʧʣʫʘʪʘʮʽʷ ï ʝʣʝʢʪʨʠʯʥʘ ʽʟʦʣʷʮʽʷ ʩʪʨʫʤʦʚʝʜʫʯʠʭ ʯʘʩʪʠʥ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʥʦʨʤʘʣʴʥʫ ʨʦʙʦʪʫ ʪʘ ʟʘʭʠʩʪ ʚʽʜ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ; 

Å ʜʦʜʘʪʢʦʚʘ - ʝʣʝʢʪʨʠʯʥʘ ʽʟʦʣʷʮʽʷ ʧʝʨʝʜʙʘʯʝʥʘ ʜʦʜʘʪʢʦʚʦ ʜʦ ʨʦʙʦʯʦʾ ʽʟʦʣʷʮʽʾ ʜʣʷ 

ʟʘʭʠʩʪʫ ʚʽʜ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʫ ʨʘʟʽ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʙʦʯʦʾ ʽʟʦʣʷʮʽʾ; 

Å ʧʦʜʚʽʡʥʘ ʽʟʦʣʷʮʽʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʙʦʯʦʾ ʪʘ ʜʦʜʘʪʢʦʚʦʾ ʽʟʦʣʷʮʽʾ; 

Å ʧʦʩʠʣʝʥʘ - ʧʦʢʨʘʱʝʥʘ ʨʦʙʦʯʘ ʽʟʦʣʷʮʽʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʚʽʜ ʫʨʘʞʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʥʝ ʤʝʥʰʝ, ʥʽʞ ʧʦʜʚʽʡʥʘ ʽʟʦʣʷʮʽʷ. 

ɿʘʭʠʩʪ ʚʽʜ ʚʠʧʘʜʢʦʚʦʛʦ ʜʦʪʠʢʫ ʜʦ ʩʪʨʫʤʦʚʝʜʫʯʠʭ ʯʘʩʪʠʥ: 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʨʠʟʠʢʫ ʜʦʪʠʢʫ ʜʦ ʩʪʨʫʤʦʚʝʜʫʯʠʭ ʯʘʩʪʠʥ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, 

ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʥʝʜʦʩʪʫʧʥʽʩʪʴ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʨʦʟʤʽʱʝʥʥʷʤ 

ʩʪʨʫʤʦʚʝʜʫʯʠʭ ʯʘʩʪʠʥ ʥʘ ʥʝʜʦʩʪʫʧʥʽʡ ʚʠʩʦʪʽ ʘʙʦ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ, ʘ ʢʦʣʠ 

ʪʘʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʝʤʦʞʣʠʚʦ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʛʦʨʦʞ ʽ ʧʝʨʝʛʦʨʦʜʦʢ.  
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ʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʅɸʇɹɹ.03.002-07 

ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʚʠʙʫʭʦ- ʽ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘʣʝʞʘʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ɺ. 

ɼʣʷ ʢʦʞʥʦʾ ʛʘʣʫʟʽ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽʩʥʫʻ ʧʝʨʝʣʽʢ ʙʫʜʽʚʝʣʴ ʽ 

ʧʨʠʤʽʱʝʥʴ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʦʩʥʘʱʝʥʥʶ ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʚʦʛʥʝʛʘʩʥʠʢʘʤʠ ʪʘ 

ʘʚʪʦʤʘʪʠʯʥʦʶ ʧʦʞʝʞʥʦʶ ʩʠʛʥʘʣʽʟʘʮʽʻʶ, ʫʟʛʦʜʞʝʥʠʡ ʟ ɼʝʨʞʘʚʥʦʶ ʧʦʞʝʞʥʦʶ 

ʽʥʩʧʝʢʮʽʻʶ ʄʅʉ ʋʢʨʘʾʥʠ. 

ɼʦ ʧʝʨʚʠʥʥʠʭ ʚʦʛʥʝʛʘʩʥʠʢʽʚ ʥʘʣʝʞʘʪʴ: ʚʦʛʥʝʛʘʩʥʠʢ ʚʫʛʣʝʢʠʩʣʦʪʥʠʡ ɺɺ-5 (ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʚ ʘʚʪʦʤʦʙʽʣʽ) - 2, ʟʘʩʦʙʠ 

ʧʦʞʝʞʦʛʘʩʽʥʥʷ (ʢʦʚʜʨʠ ʟ ʥʝʛʦʨʶʯʦʾ ʽʟʦʣʷʮʽʾ, ʚʘʪʘ ʛʨʫʙʘ - 1, ʧʽʩʦʯʥʠʮʷ - 1, ʙʦʯʢʘ ʟ 

ʚʦʜʦʶ. - 1, ʧʦʞʝʞʥʝ ʚʽʜʨʦ - 2, ʣʦʧʘʪʠ - 2); ʇʦʞʝʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ (ʛʘʢʠ - 2, ʩʢʨʝʙʢʠ 

- 2, ʩʦʢʠʨʠ - 2 ʪʦʱʦ). 

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʧʨʦʪʠʧʦʞʝʞʥʠʤʠ ʟʘʭʦʜʘʤʠ ʻ: 

- ʜʦʪʨʠʤʘʥʥʷ ʧʘʩʧʦʨʪʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ; 

- ʩʚʦʻʯʘʩʥʠʡ ʪʝʭʥʽʯʥʠʡ ʦʛʣʷʜ ʟʤʘʱʝʥʥʷ ʬʨʠʢʮʽʡʥʦʶ ʧʘʨʦʶ (ʧʽʜʰʠʧʥʠʢʦʚʠʭ 

ʚʫʟʣʽʚ, ʰʪʦʢʽʚ ʧʥʝʚʤʦʮʠʣʽʥʜʨʽʚ ʪʦʱʦ); 

- ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ ʧʨʠ ʟʫʧʠʥʮʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʛʣʷʜʫ ʪʘ ʨʝʤʦʥʪʫ; 

- ʩʚʦʻʯʘʩʥʘ ʧʝʨʝʚʽʨʢʘ ʽʟʦʣʷʮʽʾ ʦʙʣʘʜʥʘʥʥʷ; 

- ʧʨʦʚʝʜʝʥʥʷ ʽʥʩʪʨʫʢʪʘʞʫ ʪʘ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ. 

ʆʨʛʘʥʽʟʦʚʘʥʫ ʝʚʘʢʫʘʮʽʶ ʟ ʚʠʨʦʙʥʠʯʠʭ ʪʘ ʽʥʰʠʭ ʧʨʠʤʽʱʝʥʴ ʽ ʩʧʦʨʫʜ, 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʘʥʽʢʠ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʩʤʝʨʪʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ: 

- ʧʣʘʥʫʚʘʥʥʷ ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ (ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ ʝʚʘʢʫʘʮʽʾ ʟ ʧʨʠʤʽʱʝʥʥʷ); 

- ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʜʘʪʥʠʭ ʟʦʥ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʝʚʘʢʫʡʦʚʘʥʠʭ ʟ ʧʦʪʝʥʮʽʡʥʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʟʦʥ; 

- ʦʨʛʘʥʽʟʘʮʽʷ ʦʧʦʚʽʱʝʥʥʷ ʢʝʨʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʢʨʝʤʠʭ ʦʩʽʙ ʧʨʦ ʧʦʯʘʪʦʢ 

ʝʚʘʢʫʘʮʽʾ; 

ɽʚʘʢʫʘʮʽʷ ʟ ʦʙôʻʢʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʣʶʜʝʡ 

ʝʚʘʢʫʶʻʪʴʩʷ ʽʟ ʟʦʥʠ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ ʯʝʨʝʟ ʫʩʽ ʤʦʞʣʠʚʽ ʚʠʭʦʜʠ ʧʽʰʢʠ ʟʘ 

ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʠʤʠ ʤʘʨʰʨʫʪʘʤʠ.   
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ʇʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ. 

ʇʽʜʛʦʪʦʚʢʘ, ʩʠʩʪʝʤʘʪʠʯʥʝ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʟʥʘʥʴ ʥʝ ʣʠʰʝ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʘ ʡ ʫʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʻ ʦʜʥʠʤ ʽʟ 

ʛʦʣʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ 

ʦʩʥʦʚʦʶ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ. ʫʜʦʩʢʦʥʘʣʠʪʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ 

ʧʨʘʮʽ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʧʨʦʬʽʣʘʢʪʠʯʥʫ ʨʦʙʦʪʫ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʱʘʩʥʠʤ 

ʚʠʧʘʜʢʘʤ, ʧʨʦʬʝʩʽʡʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʪʘ ʥʝʱʘʩʥʠʤ ʚʠʧʘʜʢʘʤ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʋʩʽ ʧʨʘʮʽʚʥʠʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʚʯʝʥʽ ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ 

ʜʦʧʦʤʦʛʠ ʧʦʪʝʨʧʽʣʠʤ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʧʨʘʚʠʣ ʧʦʚʝʜʽʥʢʠ ʪʘ ʧʦʚʝʜʽʥʢʠ ʚ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ. ɸ ʩʘʤʝ, ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʘʻ ʧʨʦʚʦʜʠʪʠ ʚʩʪʫʧʥʝ, ʧʦʯʘʪʢʦʚʝ, 

ʧʦʚʪʦʨʥʝ, ʧʦʟʘʧʣʘʥʦʚʝ ʪʘ ʮʽʣʴʦʚʝ ʥʘʚʯʘʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʘʜʽʡʥʫ ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʶ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʜʘʯʫ ʩʚʽʞʦʛʦ ʧʦʚʽʪʨʷ ʚ ʨʦʙʦʯʝ 

ʧʨʠʤʽʱʝʥʥʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʽʾ. ʆʙʣʘʜʥʘʥʥʷ ʤʘʻ ʫʪʨʠʤʫʚʘʪʠʩʴ ʫ ʩʧʨʘʚʥʦʤʫ 

ʩʪʘʥʽ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʪʨʘʚʤ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʟʥʠʟʠʪʠ 

ʨʽʚʝʥʴ ʰʫʤʫ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ʟʚʫʢʦʧʦʛʣʠʥʘʶʯʠʭ ʧʝʨʝʛʦʨʦʜʦʢ, ʜʘʭʽʚ, ʩʪʽʥ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʠʩʪʨʦʾʚ ʟʽ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʬʫʥʜʘʤʝʥʪʘʤʠ ʘʙʦ ʚʽʪʨʦʟʘʭʠʩʥʠʤʠ ʧʦʢʨʠʪʪʷʤʠ. ʅʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʦʙʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ - ʟʚʫʢʦʧʦʛʣʠʥʘʣʴʥʽ ʥʘʚʫʰʥʠʢʠ, 

ʦʩʢʽʣʴʢʠ ʰʫʤʫ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʥʝ ʫʥʠʢʥʫʪʠ.  
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ɺʠʩʥʦʚʢʠ 

ʋ ʜʠʧʣʦʤʥʽʡ ʨʦʙʦʪʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʦʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʰʪʘʙʝʣʴʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ, ʧʨʠʚʦʜʽʚ, ʚʠʟʥʘʯʝʥʦ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʮʠʭ ʧʨʠʚʦʜʽʚ. 

ʆʥʦʚʣʝʥʘ ʨʦʙʦʪʠʟʦʚʘʥʘ ʧʽʜʩʪʘʚʢʘ ʜʣʷ ʣʽʥʽʾ ʧʘʢʫʚʘʥʥʷ ʤʘʨʰʤʝʣʣʦʫ ʚ ʣʦʪʢʦʚʽʡ 

ʫʧʘʢʦʚʮʽ. 

ɿʘʤʽʥʘ ʧʥʝʚʤʦʧʨʠʚʦʜʘ ʥʘ ʩʝʨʚʦʧʨʠʚʦʜ ʫʩʫʥʫʣʘ ʚʧʣʠʚ ʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʪʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʟʘʭʦʧʣʝʥʦʛʦ ʧʨʠʩʪʨʦʶ ʪʘ 

ʟʘʙʝʟʧʝʯʠʣʘ ʷʢʽʩʥʝ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʥʦʛʦ ʟʘʢʦʥʫ ʨʫʭʫ. ʄʦʜʝʨʥʽʟʘʮʽʷ ʧʨʠʩʪʨʦʶ 

ʚʘʢʫʫʤʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʜʦʟʚʦʣʠʣʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʦʮʝʩ ʣʦʚʫ ʪʘ ʫʪʨʠʤʘʥʥʷ ʟʝʬʽʨʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʜʴ-ʷʢʦʾ ʧʨʠʩʦʩʢʠ ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʘʚʪʦʤʘʪʠʯʥʦ ʟʤʽʥʶʚʘʪʠ ʾʭ 

ʢʽʣʴʢʽʩʪʴ ʰʣʷʭʦʤ ʚʽʜʢʣʶʯʝʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʦʧʨʠʚʦʜʽʚ ʽ ʣʽʥʽʡʥʠʭ ʜʚʠʛʫʥʽʚ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ ʯʘʩ, 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʝʣʴʪʘ-ʨʦʙʦʪʘ ʥʘ ʧʦʪʨʽʙʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʽ 

ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʢʣʘʜʥʽ 

ʟʘʚʜʘʥʥʷ. 

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʣʽʥʽʾ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʨʝʡʢʦʚʠʡ ʢʦʥʚʝʻʨ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʧʨʠʚʦʜʫ Siemens g120 ʟʽ ʟʚʦʨʦʪʥʠʤ ʟʚôʷʟʢʦʤ 

ʽ ʣʽʥʽʡʥʠʤ ʢʦʜʝʨʦʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʢʦʜʝʨʘ ʜʣʷ ʣʽʥʽʡʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ 

ʜʦʟʚʦʣʠʣʦ ʟ ʚʝʣʠʢʦʶ ʪʦʯʥʽʩʪʶ ʢʦʥʪʨʦʣʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʩʣʷʙʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 

ʪʘ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʢʦʥʚʝʻʨʘ ʟʽ ʰʪʘʪʠʚʘʤʠ. 

ɼʣʷ ʨʦʟʨʦʙʣʝʥʦʾ ʣʽʥʽʾ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʚʩʽ ʘʩʧʝʢʪʠ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ. 
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