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1. ɺʚʝʜʝʥʠʝ 
 

ɸʚʩʪʨʘʣʠʷ ʨʘʩʧʦʣʘʛʘʝʪ ʙʦʣʴʰʠʤʠ ʟʘʧʘʩʘʤʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ɽʡ ʧʨʠʥʘʜʣʝʞʠʪ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ: ʮʠʥʢʘ ð 18%, ʩʚʠʥʮʘ ð 33 %, ʥʠʢʝʣʷ ð 37 %, ʨʫʪʠʣʘ ð 

39 %, ʮʠʨʢʦʥʘ ð 41 %, ʪʘʥʪʘʣʘ ð 95 %, ʫʨʘʥʘ ð 40 %.  ɸʚʩʪʨʘʣʠʷ ʟʘʥʠʤʘʝʪ 4-ʝ ʤʝʩʪʦ ʚ ʤʠʨʝ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʫʛʣʷ ʠ 1 -ʝ ʤʝʩʪʦ ʧʦ ʝʛʦ ʵʢʩʧʦʨʪʫ. ʇʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʞʝʣʝʟʥʦʡ ʨʫʜʳ ʦʥʘ 

ʟʘʥʠʤʘʝʪ 3-ʝ ʤʝʩʪʦ ʚ ʤʠʨʝ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʩʪ ʜʦʭʦʜʦʚ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɸʚʩʪʨʘʣʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʙʳʩʪʨʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʦʩʪʦʤ ʩʪʨʘʥ ɸʟʠʠ. ʊʘʢ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʚ ʂʠʪʘʝ ʚʝʜʸʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʩʧʨʦʩʘ ʥʘ ʩʪʘʣʴ, ʥʠʢʝʣʴ, ʤʝʜʴ, ʢʦʢʩ, ʜʨʫʛʠʝ ʤʠʥʝʨʘʣʳ. ɺ ʂʠʪʘʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ ʠ ʫʨʙʘʥʠʟʘʮʠʷ ʥʘʩʝʣʝʥʠʷ. ɽʞʝʛʦʜʥʦ 35ð40 

ʤʠʣʣʠʦʥʦʚ ʢʠʪʘʡʮʝʚ ʧʝʨʝʩʝʣʷʶʪʩʷ ʠʟ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʛʦʨʦʜʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʭ ʧʨʝʜʤʝʪʘʤʠ ʜʦʤʘʰʥʝʛʦ ʙʳʪʘ, ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʷ ʩʝʪʠ ʚʦʜʦʧʨʦʚʦʜʦʚ ʠ 

ʢʘʥʘʣʠʟʘʮʠʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʨʘʩʰʠʨʝʥʠʝ ʨʳʥʢʘ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɸʚʩʪʨʘʣʠʠ.  

 

ʆʜʥʘʢʦ ʜʣʷ ʵʢʩʧʦʨʪʘ ʧʨʦʜʫʢʮʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʟ ɸʚʩʪʨʘʣʠʠ 

ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʚ ʚʠʜʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʜʦʨʦʛʠ ʠ ʧʦʨʪʳ). 

ʉʪʨʫʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʖʥʠʮʢʦʛʦ ʚ ʩʦʩʪʦʷʥʠʠ ʩʥʷʪʴ ʜʘʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ. 

 

ʉʪʨʫʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʖʥʠʮʢʦʛʦ (ʜʘʣʝʝ ʉʊʖ), ʪʘʢ ʞʝ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʠʤʝʝʪ ʩʚʦʶ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ð  ʛʨʫʟʦʚʦʡ ʉʊʖ. ɻʨʫʟʦʚʦʡ ʉʊʖ 

ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʥʘʟʥʘʯʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʛʨʫʟʦʚʦʛʦ ʉʊʖ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʟʢʘ ʩʳʧʫʯʠʭ ʛʨʫʟʦʚ (ʫʛʦʣʴ, ʨʫʜʘ, ʱʝʙʝʥʴ, ʧʝʩʦʢ ʠ ʧʨ.).  

 

ɻʨʫʟʦʚʦʡ ʉʊʖ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ:  

- ʧʦʜʚʝʩʥʳʤ (ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʧʦʜʚʝʰʝʥ ʩʥʠʟʫ ʢ ʨʝʣʴʩʦ-ʩʪʨʫʥʥʦʡ ʧʫʪʝʚʦʡ ʩʪʨʫʢʪʫʨʝ);  

- ʥʘʚʝʩʥʳʤ (ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʨʘʟʤʝʱʸʥ ʩʚʝʨʭʫ ʥʘ ʨʝʣʴʩʦ-ʩʪʨʫʥʥʦʡ ʧʫʪʝʚʦʡ ʩʪʨʫʢʪʫʨʝ);  

- ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʪʷʛʦʚʳʭ ʠ ʪʦʨʤʦʟʥʳʭ ʫʩʠʣʠʡ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʚʦʜʥʳʭ ʢʦʣʸʩ; 

- ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʪʷʛʦʚʳʭ ʠ ʪʦʨʤʦʟʥʳʭ ʫʩʠʣʠʡ ʧʨʠ ʧʦʤʦʱʠ ʪʷʛʦʚʦʛʦ ʢʘʥʘʪʘ;  

- ʩ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʴʶ ʠʣʠ ʙʝʟ ʥʝʸ (ʩ ʧʨʠʚʦʜʦʤ, ʥʘʧʨʠʤʝʨ, ʦʪ ʜʠʟʝʣʴ-

ʣɻʝʢʪʨʠʯʝʩʢʦʛʦ ʘʛʨʝʛʘʪʘ).  

 

ʂʘʞʜʳʡ ʪʠʧ ʛʨʫʟʦʚʦʛʦ ʉʊʖ ʠʤʝʝʪ ʩʚʦʶ ʟʦʥʫ ʥʘʠʣʫʯʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

 
ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʷʛʦʚʦʛʦ ʢʘʥʘʪʘ (ʩʤ. ʨʠʩ. 1.1) ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ 

ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ (ʜʦ 10 ʢʤ) 

ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʫʢʣʦʥʳ ʪʨʘʩʩʳ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 45Ü.  

 

ʇʦʜʚʝʩʥʦʡ ʉʊʖ (ʩʤ. ʨʠʩ. 1.2) ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʝʥ ʠ ʤʦʞʝʪ ʠʤʝʪʴ ʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ: ʦʪ ʨʝʰʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʩ ʧʨʝʦʜʦʣʝʥʠʝʤ 

ʥʝʩʢʦʣʴʢʠʭ  ʯʝʨʝʜʫʶʱʠʭʩʷ ʧʨʝʛʨʘʜ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ ʢʘʞʜʦʡ ʜʦ 1 ʢʤ (ʨʝʢʠ, ʦʟʸʨʘ, ʙʦʣʦʪʘ, 

ʦʚʨʘʛʠ, ʢʘʨʴʝʨʳ ʠ ʪ.ʧ.), ʜʦ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʥʘ ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ.  ʇʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʭ 

ʦʙʲʸʤʘʭ ʧʝʨʝʚʦʟʦʢ (ʜʦ 5ð6 ʤʣʥ. ʪʦʥʥ ʚ ʛʦʜ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʘʤʙ) ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʝʡ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʦʤ ʧʨʠ ʧʦʤʦʱʠ ʚʦʜʠʪʝʣʷ. ʇʨʠ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʸʤʘʭ ʧʝʨʝʚʦʟʦʢ ʧʨʦʮʝʩʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʜʦʣʞʝʥ ʙʳʪʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ. ɻʨʫʟʦʚʦʡ ʉʊʖ ʧʦʜʚʝʩʥʦʛʦ ʪʠʧʘ ʧʦʟʚʦʣʷʝʪ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʨʘʟʤʝʱʘʪʴ ʨʘʟʛʨʫʟʦʯʥʳʡ ʪʝʨʤʠʥʘʣ ʚ ʤʦʨʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5ð10 ʢʤ ʦʪ ʙʝʨʝʛʘ ʩ ʛʣʫʙʠʥʦʡ ʤʦʨʷ 

20ð25 ʤ, ʯʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʦʙʲʸʤ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʨʘʙʦʪ ʧʦ ʜʥʦʫʛʣʫʙʣʝʥʠʶ (ʩʤ. ʨʠʩ. 1.3).  
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ʈʠʩ. 1.1. ɺʘʨʠʘʥʪ ʛʨʫʟʦʚʦʛʦ ʧʦʜʚʝʩʥʦʛʦ ʉʊʖ (ʩ ʪʷʛʦʡ ʧʨʠ ʧʦʤʦʱʠ ʢʘʥʘʪʘ) 

 

 

 

 
 

ʈʠʩ. 1.2. ɺʘʨʠʘʥʪ ʛʨʫʟʦʚʦʛʦ ʧʦʜʚʝʩʥʦʛʦ ʉʊʖ (ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ð ʩ ʚʦʜʠʪʝʣʝʤ) 
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ʈʠʩ. 1.3. ɻʨʫʟʦʚʦʡ ʧʦʜʚʝʩʥʦʡ ʉʊʖ ʧʦʟʚʦʣʷʝʪ  ʨʘʟʤʝʱʘʪʴ ʨʘʟʛʨʫʟʦʯʥʳʡ ʪʝʨʤʠʥʘʣ ʚ ʤʦʨʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

5ð10 ʢʤ ʦʪ ʙʝʨʝʛʘ 

 

ʇʫʪʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʚʝʩʥʦʛʦ ʉʊʖ ʩʧʦʩʦʙʥʘ ʚʳʜʝʨʞʠʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʥʘʛʨʫʟʢʠ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ ʙʦʣʴʰʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ (ʜʦ 120 ʢʤ/ʯ ʠ ʙʦʣʝʝ). 

ɹʣʘʛʦʜʘʨʷ ʯʝʤʫ ʥʘʚʝʩʥʦʡ ʉʊʖ ʚ ʩʢʦʨʦʩʪʥʦʤ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʥʝʥʠʷ ʫʩʧʝʰʥʦ ʩʧʨʘʚʠʪʩʷ ʩ 

ʟʘʜʘʯʝʡ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʚ ʙʦʣʴʰʠʭ ʦʙʲʸʤʘʭ (50 ʤʣʥ. ʪʦʥʥ ʚ ʛʦʜ ʠ ʙʦʣʝʝ) ʥʘ ʜʘʣʴʥʠʝ 

ʨʘʩʩʪʦʷʥʠʷ (ʩʤ. ʨʠʩ.1.4).   

  

 
 

ʈʠʩ. 1.4. ɻʨʫʟʦʚʦʡ ʥʘʚʝʩʥʦʡ ʉʊʖ 

 

ʈʘʟʨʘʙʦʪʢʘ ʜʘʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʚʳʧʦʣʥʝʥʘ ʚ ʮʝʣʷʭ  ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʧʨʦʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʢʦʥʮʝʧʮʠʠ ʧʝʨʝʚʦʟʢʠ ʩʳʧʫʯʠʭ ʛʨʫʟʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʪʦʚʘʨʥʦʡ ʞʝʣʝʟʥʦʡ ʨʫʜʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʣʢʦʜʨʦʙʣʸʥʦʡ, ʩʤ. ʨʠʩ.1.5), ʛʨʫʟʦʚʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʦʡ ʉʊʖ ʜʣʷ ʫʩʣʦʚʠʡ ɸʚʩʪʨʘʣʠʠ (ʜʘʣʝʝ STS). ɺ ʥʘʩʪʦʷʱʝʤ ʪʝʭʥʠʯʝʩʢʦʤ 

ʧʨʝʜʣʦʞʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʘ ʚʘʨʠʘʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ STS: ʥʘʚʝʩʥʦʡ ʠ 

ʧʦʜʚʝʩʥʦʡ. ʈʘʩʯʸʪʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʙʦʠʭ ʚʘʨʠʘʥʪʦʚ STS ï ʜʦ 50 ʤʣʥ. ʪʦʥʥ ʚ ʛʦʜ.  
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ʈʠʩ.1.5. ʄʝʣʢʦʜʨʦʙʣʝʥʘʷ ʞʝʣʝʟʥʘʷ ʨʫʜʘ, ʛʦʪʦʚʘʷ ʢ ʧʣʘʚʢʝ 

 

ɺ ʥʘʩʪʦʷʱʝʤ ʧʨʝʜʣʦʞʝʥʠʠ ʨʘʩʢʨʳʚʘʝʪʩʷ ʨʷʜ ʥʦʫ-ʭʘʫ STS (ʚ ʠʣʣʶʩʪʨʘʮʠʷʭ, 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʩʭʝʤʘʭ, ʤʝʪʦʜʠʢʘʭ ʨʘʩʯʸʪʦʚ, ʚ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʠ 

ʜʨ.). ʇʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʥʦʫ-ʭʘʫ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʉʊʖ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʠʭ ʚʳʩʦʢʦʡ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʪʦ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ 

ʥʘʩʪʦʷʱʝʤ ʧʨʝʜʣʦʞʝʥʠʠ, ʷʚʣʷʝʪʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ. 

 

2. ʅʘʚʝʩʥʦʡ STS 

 
ʉʫʱʥʦʩʪʴ ʢʦʥʮʝʧʮʠʠ ʥʘʚʝʩʥʦʛʦ STS ï ʧʝʨʝʚʦʟʢʘ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʨʝʣʴʩʦ-ʩʪʨʫʥʥʦʡ 

ʧʫʪʝʚʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʠ ʧʦʤʦʱʠ ʩʢʦʨʦʩʪʥʳʭ ʤʥʦʛʦʟʚʝʥʥʳʭ ʨʝʣʴʩʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ (ʜʘʣʝʝ ð 

ʨʝʣʴʩʦʚʳʡ ʘʚʪʦʧʦʝʟʜ ʠʣʠ ʘʚʪʦʧʦʝʟʜ), ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʧʦʜ ʧʦʛʨʫʟʢʫ ʠ ʚʳʛʨʫʟʢʫ ʛʨʫʟʘ ʥʘ ʭʦʜʫ 

ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʨʤʠʥʘʣʘʭ.  

 

ɸʚʪʦʧʦʝʟʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʩʪʘʚ ʠʟ ʚʘʛʦʥʦʚ, ʫʧʨʘʚʣʷʝʤʳʭ ʧʦ ʩʠʩʪʝʤʝ ʤʥʦʛʠʭ ʝʜʠʥʠʮ ʠ 

ʩʦʩʪʦʠʪ ʠʟ ʛʦʣʦʚʥʦʛʦ ʚʘʛʦʥʘ (ʦʜʠʥʘʨʥʦʛʦ ʠʣʠ ʩʧʣʦʪʢʠ), ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ (ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʧʘʩʧʦʨʪʥʦʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʘʚʪʦʧʦʝʟʜʘ) ʠ ʟʘʤʳʢʘʶʱʝʛʦ ʚʘʛʦʥʘ 

(ʦʜʠʥʘʨʥʦʛʦ ʠʣʠ ʩʧʣʦʪʢʠ).  

 

ɺ ʛʦʣʦʚʥʦʤ ʠ ʟʘʤʳʢʘʶʱʝʤ ʚʘʛʦʥʘʭ ʨʘʟʤʝʱʘʶʪʩʷ ʩʠʣʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ ʘʚʪʦʥʦʤʥʦʛʦ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʨʝʟʝʨʚʫʘʨʳ ʜʣʷ ʛʦʨʶʯʝʛʦ ʠ ʜʨʫʛʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ɺ ʛʦʣʦʚʥʦʤ ʚʘʛʦʥʝ ʪʘʢʞʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʤʝʩʪʦ ʜʣʷ ʚʦʜʠʪʝʣʷ.   

 

ɻʨʫʟʦʚʳʝ ʚʘʛʦʥʳ ï ʤʦʪʦʨʠʟʦʚʘʥʥʳʝ,  ʩʥʘʙʞʝʥʳ ʩʘʤʦʨʘʟʛʨʫʞʘʶʱʠʤʠʩʷ ʢʫʟʦʚʘʤʠ ʯʝʨʝʟ 

ʥʠʞʥʠʝ ʣʶʢʠ. ʂʦʥʮʝʧʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʧʝʨʝʚʦʟʢʠ. 

 

ʈʝʣʴʩʦ-ʩʪʨʫʥʥʘʷ ʧʫʪʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʚʝʩʥʦʛʦ STS ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʚʠʩʷʯʠʭ 

ʠ ʚʘʥʪʦʚʳʭ ʤʦʩʪʦʚ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʧʨʷʞʝʥʥʦʡ ʚʘʥʪʦʡ, ʟʘʰʠʪʦʡ ʚ ʙʘʣʢʫ ʞʸʩʪʢʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʨʝʣʴʩʦʚʳʤ ʧʦʣʦʪʥʦʤ ʜʣʷ ʨʝʣʴʩʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

  

ʈʝʣʴʩʦ-ʩʪʨʫʥʥʘʷ ʧʫʪʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʚʝʩʥʦʛʦ STS, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, 

ʩʦʩʪʦʠʪ ʠʟ ʫʯʘʩʪʢʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʚʠʜʝ ʵʩʪʘʢʘʜʳ (ʩʪʨʫʥʥʳʡ ʨʝʣʴʩ ʨʘʟʤʝʱʸʥ ʥʘ ʦʧʦʨʘʭ), ʠ 

ʫʯʘʩʪʢʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʚʠʜʝ çʧʨʦʜʦʣʴʥʦʡ ʰʧʘʣʳè, ʦʧʠʨʘʶʱʝʡʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʛʨʫʥʪ, 

ʢʘʢ ʥʘ ʫʧʨʫʛʦʝ ʦʩʥʦʚʘʥʠʝ (ʩʪʨʫʥʥʳʡ ʨʝʣʴʩ ʚ ʵʪʦʤ ʩʣʫʯʘʝ çʟʘʰʠʪè ʚ ʚʳʨʦʚʥʝʥʥʳʡ ʠ 

ʫʧʣʦʪʥʸʥʥʳʡ ʛʨʫʥʪ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʛʦʣʦʚʢʘ ʨʝʣʴʩʘ). 
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2.1.  ɺʝʩʦʛʘʙʘʨʠʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ ʘʚʪʦʧʦʝʟʜʘ 

 
ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʦʮʝʥʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʩʦʛʘʙʘʨʠʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʟʦʚʦʛʦ 

ʚʘʛʦʥʘ ʧʨʠʥʠʤʘʶʪʩʷ ʜʦʧʫʩʪʠʤʘʷ ʦʩʝʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʫʪʝʚʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʨʘʟʤʝʨ ʙʘʟʳ ʚʘʛʦʥʘ 

(ʠʟ ʨʘʩʯʪyʥʳʭ ʥʦʨʤ ʛʨʫʟʦʚʦʛʦ ʥʘʚʝʩʥʦʛʦ ʉʊʖ ï STS).  

 

ʈʘʩʯʸʪʥʘʷ ʜʦʧʫʩʪʠʤʘʷ ʦʩʝʚʘʷ ʥʘʛʨʫʟʢʘ ʦʪ ʢʦʣʸʩ ʥʘ ʧʫʪʝʚʫʶ ʩʪʨʫʢʪʫʨʫ ʩʦʩʪʘʚʣʷʝʪ 30 000 ʅ (ʥʘ 

ʦʜʠʥ ʩʪʨʫʥʥʳʡ ʨʝʣʴʩ ï 15 000 ʅ), ʘ ʨʘʟʤʝʨ ʙʘʟʳ (ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʣʸʩʘʤʠ) ï 2 000 ʤʤ. 

 

2.1.1. ɻʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʚʘʛʦʥʘ 

 

ɻʨʫʟʦʧʦʜʲʤyʥʦʩʪʴ ʚʘʛʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʈ = ʨʦ Ā mo / (1 + kt) Āg = 30000 Ā 2 / (1 + 0,5) Ā 9,8 = 4081 ʢʛ, 

 

ʛʜʝ: 

ʨʦ = 30 000 ʅ ï ʦʩʝʚʘʷ ʥʘʛʨʫʟʢʘ; 

mo = 2 ï ʯʠʩʣʦ ʦʩʝʡ; 

g = 9,81 ʤ/ʩ
2
 ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ;  

kt = 0,5 ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʘʨʳ (ʥʘ ʵʪʘʧʝ ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʩʨʝʜʥʝʤʫ 

ʟʥʘʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʘʨʳ ʢʨʳʪʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʭʦʧʧʝʨʦʚ (ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 0,4) ʠ 

ʚʘʛʦʥʦʚ-ʩʘʤʦʩʚʘʣʦʚ (ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 0,6). 

 

ɻʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʚʘʛʦʥʘ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʈ = 4,0 ʪ. 

 

2.1.2. ʄʘʩʩʘ ʚʘʛʦʥʘ 

 

ʇʦʨʦʞʥʷʷ ʤʘʩʩʘ ʚʘʛʦʥʘ (ʪʘʨʘ) ʩʦʩʪʘʚʠʪ: ʊ = P Ā kt = 4,0 Ā 0,5 = 2,0 ʪ. 

ʇʦʣʥʘʷ ʤʘʩʩʘ ʚʘʛʦʥʘ (ʙʨʫʪʪʦ) ʩʦʩʪʘʚʠʪ: ʄ = ʈ + ʊ = 4,0 + 2,0 = 6,0 ʪ. 

 

2.1.3. ʆʙʲʤy ʟʘʛʨʫʞʘʝʤʦʡ ʚ ʢʫʟʦʚ ʚʘʛʦʥʘ ʞʝʣʝʟʥʦʡ ʨʫʜʳ 

 

ʈʘʩʯʸʪʥʳʡ ʦʙʲʸʤ v ʟʘʛʨʫʞʘʝʤʦʡ ʚ ʢʫʟʦʚ ʚʘʛʦʥʘ ʨʫʜʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʠʟʚʝʩʪʥʦʡ 

ʬʦʨʤʫʣʝ: 

 

v = P /  ̰,   ʤ3 

ʛʜʝ:  ̰ï ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ ʩʳʧʫʯʝʛʦ ʛʨʫʟʘ, ʪ/ʤ
3
. 

 

ʅʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ ʞʝʣʝʟʥʦʡ ʨʫʜʳ ʢʦʣʝʙʣʝʪʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʨʫʜʳ 

(ʥʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʛʣʦʤʝʨʘʪʘ, ʤʘʨʪʝʥʦʚʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʠ ʠʣʠ ʜʦʤʝʥʥʦʝ), ʦʪ 2,4 

ʜʦ 2,8 ʪ/ʤ
3
. ɼʣʷ ʨʘʩʯʸʪʘ ʦʙʲʸʤʘ ʢʫʟʦʚʘ ʧʨʠʥʠʤʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴ 2,5 ʪ/ʤ

3
, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʪʦʚʘʨʥʦʡ ʤʝʣʢʦʜʨʦʙʣʝʥʦʡ ʨʫʜʳ (ʢʨʫʧʥʦʩʪʴ ʧʨʠʤʝʨʥʦ ʜʦ 25 ʤʤ), ʚ ʙʦʣʴʰʠʭ ʦʙʲʸʤʘʭ 

ʵʢʩʧʦʨʪʠʨʫʝʤʦʡ ʘʚʩʪʨʘʣʠʡʩʢʠʤʠ ʨʫʜʦʜʦʙʳʚʘʶʱʠʤʠ ʢʦʤʧʘʥʠʷʤʠ.  

      

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʯʸʪʥʳʡ ʦʙʲʸʤ ʟʘʛʨʫʞʘʝʤʦʡ ʚ ʚʘʛʦʥ ʨʫʜʳ ʩʦʩʪʘʚʠʪ: 

 

v = 4,0 / 2,5 = 1,6 ʤ
3
. 
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2.1.4. ɼʣʠʥʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʧʫʪʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʜʚʠʞʫʱʠʤʩʷ ʤʥʦʛʦʟʚʝʥʥʳʤ 

ʨʝʣʴʩʦʚʳʤ ʘʚʪʦʧʦʝʟʜʦʤ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʣʸʩʘʤʠ ʩʤʝʞʥʳʭ ʚʘʛʦʥʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʤr 

ʙʘʟʝ ʚʘʛʦʥʘ (2 000 ʤʤ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʘʙʘʨʠʪʥʘʷ ʜʣʠʥʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ ʩʦʩʪʘʚʠʪ 4 000 ʤʤ 

(ʩʤ. ʨʠʩ. 2.1), ʘ ʟʘ ʨʘʟʤʝʨ ʚʥʫʪʨʝʥʥʝʡ ʜʣʠʥ rʢʫʟʦʚʘ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʚʝʣʠʯʠʥʫ 3 900 ʤʤ. 

 

 
 

ʈʠʩ. 2.1. ʈʘʚʥʦʤʝʨʥʦʝ ʥʘʛʨʫʞʝʥʠʝ ʧʫʪʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʘʚʪʦʧʦʝʟʜʦʤ 

 

 

2.2. ʆʙʝʩʧʝʯʝʥʠʝ ʧʝʨʝʚʦʟʢʠ ʨʫʜʳ ʚ ʦʙʲʸʤʝ 50 ʤʣʥ. ʪ/ʛʦʜ 

 
ʉʘʤ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʟʢʠ ʨʫʜʳ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʵʪʘʧʘ:  

- ʧʦʛʨʫʟʢʘ ʨʫʜʳ ʚ ʜʚʠʞʫʱʠʡʩʷ ʥʘ ʥʝʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʘʚʪʦʧʦʝʟʜ ʥʘ ʧʦʛʨʫʟʦʯʥʦʤ ʪʝʨʤʠʥʘʣʝ 

(0,5ï2,0 ʤ/ʩʝʢ); 

-   ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʨʫʜʳ ʘʚʪʦʧʦʝʟʜʦʤ ʧʦ ʪʨʘʩʩʝ ʢ ʨʘʟʛʨʫʟʦʯʥʦʤʫ ʪʝʨʤʠʥʘʣʫ (80ï120 ʢʤ/ʯ); 

- ʨʘʟʛʨʫʟʢʘ ʨʫʜʳ ʜʚʠʞʫʱʠʤʩʷ ʩ ʥʝʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ ʘʚʪʦʧʦʝʟʜʦʤ ʥʘ ʨʘʟʛʨʫʟʦʯʥʦʤ 

ʪʝʨʤʠʥʘʣʝ (0,5ï2,0 ʤ/ʩʝʢ); 

-   ʜʚʠʞʝʥʠʝ ʧʦʨʦʞʥʝʛʦ ʘʚʪʦʧʦʝʟʜʘ ʧʦ ʪʨʘʩʩʝ ʢ ʧʦʛʨʫʟʦʯʥʦʤʫ ʪʝʨʤʠʥʘʣʫ (80ï120 ʢʤ/ʯ). 

ɼʣʷ ʧʝʨʝʚʦʟʢʠ ʨʫʜʳ ʚ ʦʙʲʸʤʝ 50 ʤʣʥ.ʪ/ʛʦʜ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʛʨʫʟʢʫ ʠ ʨʘʟʛʨʫʟʢʫ 

ʘʚʪʦʧʦʝʟʜʦʚ ʥʘ ʪʝʨʤʠʥʘʣʘʭ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 1,65 ʪ/ʩʝʢ (ʧʨʠ ʨʘʙʦʪʝ ʚ ʪʨʠ 

ʩʤʝʥʳ ʩ 20-ʪʠ ʤʠʥʫʪʥʳʤʠ ʤʝʞʜʫʩʤʝʥʥʳʤʠ ʧʝʨʝʨʳʚʘʤʠ, ʙʝʟ ʫʯʸʪʘ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʘʣʠʯʠʝʤ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʧʦʝʟʜʘ ʥʝʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ ʠ ʜʠʩʪʘʥʮʠʝʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʞʜʫ ʘʚʪʦʧʦʝʟʜʘʤʠ ʥʘ ʪʝʨʤʠʥʘʣʘʭ).  

 

2.2.1.  ʇʦʛʨʫʟʢʘ 

 

ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚʘʨʠʘʥʪ rʧʦʛʨʫʟʢʠ ʘʚʪʦʧʦʝʟʜʘ ʚ ʝʛʦ ʜʚʠʞʝʥʠʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʚʘʨʠʘʥʪ, ʛʜʝ  ʧʨʠʥʮʠʧ ʧʦʛʨʫʟʢʠ ʙʫʜʝʪ 

ʘʥʘʣʦʛʠʯʝʥ ʧʨʦʮʝʩʩʫ ʧʦʛʨʫʟʢʠ ʨʫʜʳ ʩ ʙʫʥʢʝʨʘ ʥʘ ʣʝʥʪʦʯʥʳʡ ʢʦʥʚʝʡʝʨ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʚʝʡʝʨʘ 

ʟʜʝʩʴ ʙʫʜʝʪ ʚʳʩʪʫʧʘʪʴ ʩʘʤ ʘʚʪʦʧʦʝʟʜ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ ʩʳʧʫʯʝʛʦ 

ʛʨʫʟʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʫʜʳ) ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘʰʠʥʳ ʨʘʚʥʘ ʤʘʩʩʝ ʛʨʫʟʘ, 

ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʝʛʦ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʆʪʩʶʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʥʝʦʙʭʦʜʠʤʫʶ ʤʠʥʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ ʧʨʠ ʧʦʛʨʫʟʢʝ ʧʦ ʬʦʨʤʫʣʝ: 

 

Vʧ = Q / Aʛ Ā ̰  = 1,65 / 0,41 Ā 2,5 = 1,61 ʤ/ʩʝʢ, 

 

ʛʜʝ: 

Q = 1,65 ʪ /ʩʝʢ ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ; 
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 Aʛ = v / L = 1,6 / 3,9 = 0,41 ʤ
2
 ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʛʨʫʟʘ ʚ ʢʫʟʦʚʝ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ 

ʘʚʪʦʧʦʝʟʜʘ, 

 ʛʜʝ: 

v = 1,6 ʤ
3
 ï ʨʘʩʯʸʪʥʳʡ ʦʙʲʸʤ ʟʘʛʨʫʞʘʝʤʦʡ ʚ ʛʨʫʟʦʚʦʡ ʚʘʛʦʥ ʨʫʜʳ (ʩʤ. ʧ.2.1.3);   

L = 3,9 ʤ ï ʚʥʫʪʨʝʥʥʷʷ ʜʣʠʥʘ ʢʫʟʦʚʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ ʘʚʪʦʧʦʝʟʜʘ (ʩʤ. ʧ.2.1.4).   

 

ʈʠʩ. 2.2, 2.3 ʠ 2.4, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ, ʠʣʣʶʩʪʨʠʨʫʶʪ ʧʨʦʮʝʩʩ ʟʘʛʨʫʟʢʠ ʘʚʪʦʧʦʝʟʜʦʚ ʥʘ 

ʧʦʛʨʫʟʦʯʥʦʤ ʪʝʨʤʠʥʘʣʝ. 

 

 
ʈʠʩ. 2.2. ʇʦʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʙʫʥʢʝʨʘ ʚʢʣʶʯʘʝʪʩʷ ʠ ʥʘʯʠʥʘʝʪʩʷ ʟʘʛʨʫʟʢʘ ʨʫʜʳ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

1,65 ʪ/ʩʝʢ  ʚ ʛʨʫʟʦʚʳʝ ʚʘʛʦʥʳ ʘʚʪʦʧʦʝʟʜʘ ˉ1,  

ʜʚʠʞʫʱʝʛʦʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 1,61 ʤ/ʩʝʢ 

 

 

 
ʈʠʩ. 2.3. ɿʘʛʨʫʟʢʘ ʨʫʜʳ ʠʟ ʙʫʥʢʝʨʘ ʚ ʘʚʪʦʧʦʝʟʜ ˉ1 ʟʘʚʝʨʰʝʥʘ. ɸʚʪʦʧʦʝʟʜ ˉ1 ʥʘʯʠʥʘʝʪ ʫʩʢʦʨʷʪʩɹ.̫ 

ʇʦʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʙʫʥʢʝʨʘ ʚʳʢʣʶʯʝʥʦ ʜʦ ʧʦʜʭʦʜʘ ʘʚʪʦʧʦʝʟʜʘ ˉ2     

 

 

 
ʈʠʩ. 2.4. ʇʦʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʙʫʥʢʝʨʘ ʚʢʣʶʯʘʝʪʩʷ ʠ ʥʘʯʠʥʘʝʪʩʷ ʟʘʛʨʫʟʢʘ ʨʫʜʳ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

1,65 ʪ/ʩʝʢ  ʚ ʛʨʫʟʦʚʳʝ ʚʘʛʦʥʳ ʘʚʪʦʧʦʝʟʜʘ ˉ2,  

ʜʚʠʞʫʱʝʛʦʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 1,61 ʤ/ʩʝʢ 

 

ʀʥʪʝʨʚʘʣ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʦʚ ʦʧʨʝʜʝʣʷʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ: 

 

æT = (ɸ + ɺ) / Vʧ ,   ʩʝʢ  (ʨʝʟʫʣʴʪʘʪʳ ï ʩʤ. ʪʘʙʣ. 2.1) 

 

ʛʜʝ: 

ɸ ï ʜʣʠʥʘ ʘʚʪʦʧʦʝʟʜʘ, ʤ  (ʩʤ. ʨʠʩ.2.3); 

ɺ ï ʜʠʩʪʘʥʮʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʞʜʫ ʘʚʪʦʧʦʝʟʜʘʤʠ ʥʘ ʪʝʨʤʠʥʘʣʝ, ʤ  (ʩʤ. ʨʠʩ.2.3). 
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ɼʣʠʥʫ ʘʚʪʦʧʦʝʟʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

 

ɸ = ( ʈʧ / ʈ) Ā Lɺ + L1 + L2 ,   ʤ  (ʩʤ. ʪʘʙʣ. 2.1) 

 

ʛʜʝ: 

ʈʧ ï ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʘʚʪʦʧʦʝʟʜʘ (ʩʤ. ʪʘʙʣ. 2.1);  

ʈ = 4 ʪ ï ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʚʘʛʦʥʘ; 

Lɺ = 4 ʤ ï ʛʘʙʘʨʠʪʥʘʷ ʜʣʠʥʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ (ʩʤ. ʧ.2.1.4); 

L1 = 9 ʤ ï ʛʘʙʘʨʠʪʥʘʷ ʜʣʠʥʘ ʛʦʣʦʚʥʦʛʦ ʚʘʛʦʥʘ-ʩʧʣʦʪʢʠ (ʟʥʘʯʝʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʯʸʪʘ ʧʫʪʝʚʦʡ ʩʪʨʫʢʪʫʨʳ); 

L2 = 9 ʤ ï ʛʘʙʘʨʠʪʥʘʷ ʜʣʠʥʘ ʟʘʤʳʢʘʶʱʝʛʦ ʚʘʛʦʥʘ-ʩʧʣʦʪʢʠ (ʟʥʘʯʝʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʯʸʪʘ ʧʫʪʝʚʦʡ ʩʪʨʫʢʪʫʨʳ). 

 

ʄʠʥʠʤʘʣʴʥʘʷ ʜʠʩʪʘʥʮʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ɺ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ ʪʦʨʤʦʟʥʦʛʦ ʧʫʪʠ ʘʚʪʦʧʦʝʟʜʘ, 

ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʝʚʨʦʧʝʡʩʢʦʤ ʩʪʘʥʜʘʨʪʝ EN 

13452-1 ʜʣʷ ʨʝʣʴʩʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ: 

 

S = Vo Ā te + Vo
2
 / ( 2 Ā ae) = 1,61 Ā 2 + 1,61

2
 /( 2 Ā 1) = 4, 52 ʤ, 

 

ʛʜʝ: 

Vo = 1,61 ʤ/ʩʝʢ ï ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʢʦʨʦʩʪʠ ʧʦʛʨʫʟʢʠ); 

te = 2 ʩʝʢ ï ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʚʨʝʤʷ ʟʘʪʫʭʘʥʠʷ ʧʦ ʥʦʨʤʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʥʜʘʨʪʘ EN 13452-1; 

 ae = 1 ʤ/ʩʝʢ
2
 ï ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦ ʥʦʨʤʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʥʜʘʨʪʘ EN 

13452-1. 

 

ɼʠʩʪʘʥʮʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʧʨʠʤʝʨʥʦ ʜʚʫʤ S: 

 

ɺ = S Ā 2  = 9 ʤ. 

 

ɿʥʘʷ ʠʥʪʝʨʚʘʣ ʜʚʠʞʝʥʠʷ, ʤʦʞʥʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʘʚʪʦʧʦʝʟʜʦʚ 

ʦʧʨʝʜʝʣʠʪʴ ʛʦʜʦʚʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ (ʧʨʠ ʨʘʙʦʪʝ ʚ ʪʨʠ ʩʤʝʥʳ ʩ 20-

ʪʠ ʤʠʥʫʪʥʳʤʠ ʤʝʞʜʫʩʤʝʥʥʳʤʠ ʧʝʨʝʨʳʚʘʤʠ) ʧʦ ʬʦʨʤʫʣʝ: 

  

Qʛ = ʈʧ Ā 30222000/  æT,   ʤʣʥ. ʪ/ʛʦʜ, 

 

ʛʜʝ: 30 222 000 ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʩʝʢʫʥʜ ʚ ʛʦʜʫ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʜʣʠʥ ʘʚʪʦʧʦʝʟʜʦʚ, ʠʥʪʝʨʚʘʣʦʚ ʜʚʠʞʝʥʠʷ ʠ ʛʦʜʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ STS ʜʣʷ ʘʚʪʦʧʦʝʟʜʦʚ ʨʘʟʣʠʯʥʦʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.1. 
          ʊʘʙʣʠʮʘ 2.1 

ɼʣʠʥʘ ʘʚʪʦʧʦʝʟʜʘ, ʠʥʪʝʨʚʘʣ ʜʚʠʞʝʥʠʷ ʠ ʛʦʜʦʚʘʷ  ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ  

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ ʧʦʛʨʫʟʢʝ ʠ ʚʳʛʨʫʟʢʝ ʨʫʜʳ 1,61 ʤ/ʩʝʢ  

ʜʣʷ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʘʚʪʦʧʦʝʟʜʦʚ 

 

ɻʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ 

 ʘʚʪʦʧʦʝʟʜʘ (ʈʧ), ʪ 

             ɸ, ʤ æT, ʩʝʢ Qʛ, ʤʣʥ. ʪ/ʛʦʜ 

100 118 77,6 40,0 

160 178 114,9 42,0 

200 218 139,7 43,3 
260 278 177,0 44,4 

300 318 201,8 44,9 
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ʀʟ ʪʘʙʣ. 2.1 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʛʨʫʟʦʯʥʦʡ ʩʢʦʨʦʩʪʠ ʘʚʪʦʧʦʝʟʜʦʚ 1,61 ʤ/ʩʝʢ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʛʦʜʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 50 ʤʣʥ.ʪ/ʛʦʜ  ʥʝʦʙʭʦʜʠʤʦ  ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʪʴ 

ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʘʚʪʦʧʦʝʟʜʘ (ʜʦ 500 ʪ ʠ ʙʦʣʝʝ). ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʜʸʪ ʢ ʯʨʝʟʤʝʨʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʜʣʠʥʳ ʧʦʝʟʜʘ, ʫʩʪʘʥʦʚʦʯʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʩʠʣʦʚʳʭ 

ʫʩʪʘʥʦʚʦʢ ʩʠʩʪʝʤʳ ʘʚʪʦʥʦʤʥʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʯʪʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ ʥʝʙʦʣʴʰʦʡ 

ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʛʨʫʟʘ ʚ ʢʫʟʦʚʝ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ ʨʝʣʴʩʦʚʦʛʦ ʘʚʪʦʧʦʝʟʜʘ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʛʦʜʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʝʡ ʚʩʝʛʦ ʧʦʡʪʠ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ, ʚ ʧʨʝʜʝʣʘʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʦʛʨʫʟʦʯʥʦʡ ʩʢʦʨʦʩʪʠ ʘʚʪʦʧʦʝʟʜʘ. 

 

ʇʨʝʜʝʣ ʧʦʛʨʫʟʦʯʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʫʨʦʚʥʶ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʚʝʡʝʨʦʚ ʜʣʷ 

ʩʳʧʫʯʠʭ ʛʨʫʟʦʚ: ʧʨʠʥʮʠʧ ʧʦʛʨʫʟʢʠ ʘʚʪʦʧʦʝʟʜʦʚ ʘʥʘʣʦʛʠʯʝʥ ʧʨʦʮʝʩʩʫ ʧʦʛʨʫʟʢʠ ʨʫʜʳ ʩ ʙʫʥʢʝʨʘ 

ʥʘ ʢʦʥʚʝʡʝʨ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʛʨʫʟʢʠ ʨʫʜʳ ʥʘ 

ʢʦʥʚʝʡʝʨ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʜʦ 6 ʤ/ʩʝʢ.  

 

2.2.2. ʈʘʟʛʨʫʟʢʘ  

 

ʈʘʟʛʨʫʟʢʘ ʘʚʪʦʧʦʝʟʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʘʢʞʝ ʚ ʜʚʠʞʝʥʠʠ ʧʫʪʝʤ ʦʪʢʨʳʪʠʷ ʚ ʟʦʥʝ ʨʘʟʛʨʫʟʢʠ 

ʥʠʞʥʠʭ ʣʶʢʦʚ ʧʦ ʩʠʛʥʘʣʫ, ʧʦʩʪʫʧʘʶʱʝʤʫ ʢ ʟʘʧʦʨʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʢʨʳʰʝʢ ʣʶʢʦʚ (ʠʣʠ 

ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʥʘʝʟʜʦʤ). ɺʦʟʚʨʘʱʝʥʠʝ ʢʨʳʰʝʢ ʚ ʠʩʭʦʜʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʘʢʞʝ ʚ ʜʚʠʞʝʥʠʠ ʧʫʪʝʤ ʥʘʝʟʜʘ ʥʘ ʧʨʠʞʠʤʥʳʝ ʨʦʣʠʢʦʚʳʝ ʙʘʪʘʨʝʠ. 

 

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʨʫʟʦʚʳʭ ʢʘʥʘʪʥʳʭ ʜʦʨʦʛ (ʚʘʨʠʘʥʪ, ʛʜʝ ʚʘʛʦʥʝʪʢʠ ʨʘʟʛʨʫʞʘʶʪʩʷ ʯʝʨʝʟ 

ʥʠʞʥʠʝ ʣʶʢʠ) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʠ ʚʳʛʨʫʟʢʠ ʥʘ ʭʦʜʫ ʥʝʞʝʣʘʪʝʣʴʥʦ ʧʦʜʳʤʘʪʴ ʚʳʰʝ 2 ʤ/ʩ 

[1]. ɽʩʣʠ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʧʦʩʣʝʜʥʝʝ, ʪʦ ʠʥʪʝʨʚʘʣ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʦʚ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʫʞʝ ʩʢʦʨʦʩʪʴʶ ʚʳʛʨʫʟʢʠ ʩʳʧʫʯʝʛʦ ʛʨʫʟʘ. 

 

ɺ ʪʘʙʣ. 2.2 ʧʨʠʚʝʜʝʥʳ ʠʥʪʝʨʚʘʣʳ ʜʚʠʞʝʥʠʷ ʠ ʛʦʜʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ STS ʧʨʠ ʩʢʦʨʦʩʪʠ ʧʦʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ ʨʫʜʳ, ʨʘʚʥʦʡ 2 ʤ/ʩʝʢ, ʜʣʷ ʘʚʪʦʧʦʝʟʜʦʚ 

ʨʘʟʣʠʯʥʦʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ. ɸʚʪʦʧʦʝʟʜʘ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ ʚʳʰʝ 160 ʪ ʧʨʠ ʩʢʦʨʦʩʪʠ 

ʧʦʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ ʨʫʜʳ 2 ʤ/ʩʝʢ  ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʦʜʦʚʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʦʣʝʝ 50 ʤʣʥ. 

ʪ/ʛʦʜ (ʧʨʠ ʨʘʙʦʪʝ ʚ ʪʨʠ ʩʤʝʥʳ ʩ 20-ʪʠ ʤʠʥʫʪʥʳʤʠ ʤʝʞʜʫʩʤʝʥʥʳʤʠ ʧʝʨʝʨʳʚʘʤʠ).   

 
ʊʘʙʣʠʮʘ 2.2 

ɼʣʠʥʘ ʘʚʪʦʧʦʝʟʜʘ, ʠʥʪʝʨʚʘʣ ʜʚʠʞʝʥʠʷ ʠ ʛʦʜʦʚʘʷ  ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪ ɹ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ STS ʧʨʠ ʩʢʦʨʦʩʪʠ  ʜʚʠʞʝʥʠʷ ʥʘ ʧʦʛʨʫʟʢʝ ʠ ʚʳʛʨʫʟʢʝ ʨʫʜʳ 2,0 ʤ/ʩʝʢ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʘʚʪʦʧʦʝʟʜʦʚ 

 

ɻʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ 

ʘʚʪʦʧʦʝʟʜʘ (ʈʧ), ʪ 

ɸ, ʤ æT, ʩʝʢ Qʛ, ʤʣʥ. ʪ/ʛʦʜ 

100 118 64 47,2 

160 178 94 51,4 

200 218 114 53,0 

 

 

2.2.3.  ʂʦʣʠʯʝʩʪʚʦ  ʘʚʪʦʧʦʝʟʜʦʚ  ʠ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ ʪʨʘʩʩʝ 

 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʦʚ ʧʦ ʪʨʘʩʩʝ, ʥʘʨʘʚʥʝ ʩ ʠʭ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ ʧʨʠ 

ʟʘʜʘʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʘʣʴʥʦʩʪʴʶ ʧʝʨʝʚʦʟʢʠ, ʦʧʨʝʜʝʣʷʪʁ 

ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʧʝʨʝʚʦʟʢʘʭ ʘʚʪʦʧʦʝʟʜʦʚ. ɺ ʪʘʙʣ. 2.3 ʧʨʠʚʝʜʝʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʧʦʝʟʜʦʚ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ 160 ʪ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʧʝʨʝʚʦʟʢʝ ʨʫʜʳ ʩ 
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ʛʦʜʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 51 ʤʣʥ. ʪ/ʛʦʜ  ʥʘ ʨʘʩʩʪʦʷʥʠʝ 100 ʢʤ (ʜʣʷ ʪʨʭy ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦ ʪʨʘʩʩʝ). 

 
ʊʘʙʣʠʮʘ 2.3 

ʂʦʣʠʯʝʩʪʚʦ ʘʚʪʦʧʦʝʟʜʦʚ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ 160 ʪ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʧʝʨʝʚʦʟʢʝ ʨʫʜʳ  ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʦʡ STS ʥʘ ʨʘʩʩʪʦʷʥʠʝ 100 ʢʤ ʩ ʛʦʜʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ  

51 ʤʣʥ. ʪ/ʛʦʜ   

 

 

ɺʳʙʠʨʘʷ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʦʚ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ 

ʚʝʣʠʯʠʥʫ ʩʢʦʨʦʩʪʠ ʦʢʦʣʦ 100 ʢʤ/ʯ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʵʪʦ ʩʝʨʠʡʥʦ ʧʨʦʠʟʚʦʜʠʤʳʤ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʦʨʤʦʟʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʨʝʣʴʩʦʚʦʛʦ 

(ʪʨʘʤʚʘʠ) ʪʨʘʥʩʧʦʨʪʘ. ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʪʷʛʦʚʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʪ ɹʚʩʪʨʘʠʚʘʝʤʳʝ 

ʚ ʢʦʣʝʩʘ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʰʠʥ r (ʤʦʪʦʨ-ʢʦʣʸʩʘ), ʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʠʭ 

ʚʨʘʱʝʥʠʷ ʪʘʢʞʝ ʥʝ ʧʦʟʚʦʣʠʪ ʧʝʨʝʰʘʛʥʫʪʴ ʧʦʨʦʛ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 100 ʢʤ/ʯ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʩʘʤʦʛʦ ʘʚʪʦʧʦʝʟʜʘ ʩ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ ʙʫʜʝʪ ʫʭʫʜʰʘʪʴʩʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, ʢʦʪʦʨʘʷ ʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʤʠʥʠʤʘʣʴʥʦʡ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʦʢ ʚʩʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʦʡ (ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ, ʧʫʪʝʚʘʷ ʩʪʨʫʢʪʫʨʘ 

ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ), ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʨʘʩʭʦʜʦʚ ʠ ʟʘʪʨʘʪ ʥʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ (ʵʥʝʨʛʠʷ, ʘʤʦʨʪʠʟʘʮʠʷ, ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʠ ʪ.ʜ.).  

 

 

2.3. ʈʘʟʤʝʨʳ ʢʦʣʸʩ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ ʘʚʪʦʧʦʝʟʜʘ 

 

2.3.1.  ɼʠʘʤʝʪʨ ʢʦʣʝʩʘ ʧʦ ʢʨʫʛʫ ʢʘʪʘʥʠ ̫

 

ɼʠʘʤʝʪʨ ʢʦʣʝʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʨʘʩʯʪyʘ ʥʘ ʢʦʥʪʘʢʪʥʫʶ ʧʨʦʯʥʦʩʪʴ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ 

ʦʙʦʜʘ ʢʦʣʝʩʘ ʠ ʨʝʣʴʩʘ ʚʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʢʦʥʪʘʢʪʘ:  

    - ʣʠʥʝʡʥʳʡ ʢʦʥʪʘʢʪ (ʧʷʪʥʦ ʢʦʥʪʘʢʪʘ ʙʣʠʟʢʦ ʢ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʝ); 

    - ʪʦʯʝʯʥʳʡ ʢʦʥʪʘʢʪ (ʧʷʪʥʦ ʢʦʥʪʘʢʪʘ ʙʣʠʟʢʦ ʢ ʬʦʨʤʝ ʵʣʣʠʧʩʘ). 

 

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʛʨʫʟʦʚʦʤʫ ʉʊʖ, ʚʦʟʤʦʞʝʥ ʚ ʩʣʫʯʘʝ ʢʘʯʝʥʠʷ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʢʦʣʝʩʘ ʧʦ ʧʣʦʩʢʦʡ ʛʦʣʦʚʢʝ ʨʝʣʴʩʘ, ʘ ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ ï ʚ ʩʣʫʯʘʝ ʢʘʯʝʥʠʷ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʢʦʣʝʩʘ ʧʦ ʚʳʧʫʢʣʦʡ ʛʦʣʦʚʢʝ ʨʝʣʴʩʘ. ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʚʝʩʥʳʭ 

ʨʝʣʴʩʦʚʳʭ ʜʦʨʦʛ [2] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʪʦʯʝʯʥʦʤ ʢʦʥʪʘʢʪʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʯʝʥʠʶ ʢʦʣʝʩʘ  

ʧʨʠʤʝʨʥʦ ʚ 1,5 ʚʳʰʝ, ʯʝʤ ʧʨʠ ʣʠʥʝʡʥʦʤ ʢʦʥʪʘʢʪʝ (ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʜʠʘʤʝʪʨʝ ʢʦʣʸʩ ʠ ʪʦʡ ʞʝ 

ʥʘʛʨʫʟʢʝ). ʋʯʠʪʳʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʠ [2], ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʨʫʟʦʚʦʛʦ ʉʊʖ, 

ʢʦʣʸʩʘ ʚʘʛʦʥʦʚ ʚʳʧʦʣʥʷʶʪʩʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʜʠʘʤʝʪʨʦʤ ʧʦ ʢʨʫʛʫ ʢʘʪʘʥʠʷ ʥʝ ʤʝʥʝʝ 450 ʤʤ, 

ʘ ʛʦʣʦʚʢʘ ʨʝʣʴʩʘ ï ʩ ʧʣʦʩʢʦʡ ʧʦʣʦʩʢʦʡ ʰʠʨʠʥʦʡ ʥʝ ʤʝʥʝʝ 20 ʤʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ (ʩʤ. ʨʠʩ. 2.5). 
          

    ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ,  

ʢʤ/ʯ 

  ʂʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʘʚʪʦʧʦʝʟʜʦʚ, ʰʪ. 

50 154 

100 77 

150 52 
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ʈʠʩ. 2.5. ʂʦʥʪʘʢʪ ʢʦʣʝʩʘ ʩ ʛʦʣʦʚʢʦʡ ʨʝʣʴʩʘ 

 

ʂʦʥʪʘʢʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʷʪ: 

 

ůʢ = 272Ā10
3
 (F/(D Ā b))

1/2
 = 272Ā10

3
 (14700/(0,45 Ā 0,02))

1/2
 = 347621250 ʇʘ,  

 

ʛʜʝ: 

F = M Ā g / 4 = 6000 Ā 9,8 / 4 = 14700 ʅ ï ʥʘʛʨʫʟʢʘ ʥʘ ʢʦʣʝʩʦ; 

D = 0,45 ʤ ï ʜʠʘʤʝʪʨ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ; 

b = 0,02 ʤ ï ʰʠʨʠʥʘ ʧʣʦʩʢʦʡ ʧʦʣʦʩʢʠ ʥʘ ʛʦʣʦʚʢʝ ʨʝʣʴʩʘ (ʜʣʠʥʘ ʣʠʥʠʠ ʢʦʥʪʘʢʪʘ); 

ʄ = 6000 ʢʛ ï ʧʦʣʥʘʷ ʤʘʩʩʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ (ʙʨʫʪʪʦ).  

 

ɼʦʧʫʩʢʘʝʤʳʝ ʢʦʥʪʘʢʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʩʪʘʣʴʥʳʭ ʨʝʣʴʩʦʚ ʚ ʩʣʫʯʘʝ ʣʠʥʝʡʥʦʛʦ ʢʦʥʪʘʢʪʘ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.4. 

ɼʦʧʫʩʢʘʝʤʳʝ ʢʦʥʪʘʢʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʩʪʘʣʴʥʳʭ ʢʦʣʸʩ ʚ ʩʣʫʯʘʝ ʣʠʥʝʡʥʦʛʦ ʢʦʥʪʘʢʪʘ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.5. 

 
ʊʘʙʣʠʮʘ 2.4 

ɼʦʧʫʩʢʘʝʤʳʝ ʢʦʥʪʘʢʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʩʪʘʣʴʥʳʭ ʨʝʣʴʩʦʚ (ʣʠʥʝʡʥʳʡ ʢʦʥʪʘʢʪ) 

 

 

 

ʉʪʘʣʴ ʊʚʨyʜʦʩʪʴ, HB, ʥʝ ʤʝʥʝʝ [ůʢ ], ʄʇʘ 

ʋʛʣʝʨʦʜʠʩʪʳʝ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ 

ʉʪ3 130 400 

ʉʪ5 140 450 

14ɻ 130 460 

14ɻ2 140 480 

24ɻ 140 500 

ʋʛʣʝʨʦʜʠʩʪʳʝ ʠ ʤʘʨʛʘʥʮʦʚʠʩʪʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ 

45 229 570 

60ɻ 260 650 

35ɻ2 225 650 

ʈʝʣʴʩʦʚʳʝ 

ʄ71 217 600 

ʄ75 245 770 
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ʊʘʙʣʠʮʘ 2.5 

ɼʦʧʫʩʢʘʝʤʳʝ ʢʦʥʪʘʢʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʩʪʘʣʴʥʳʭ ʢʦʣʝʩ (ʣʠʥʝʡʥʳʡ ʢʦʥʪʘʢʪ) 

 

ʉʪʘʣʴ   ʊʚyʨʜʦʩʪʴ ʦʙʦʜʘ (ʥʦʨʤʘʣʠʟʘʮʠʷ), HB [ůʢ ], ʄʇʘ 

45 217 450 

50ɻ2 241 550 

65ɻ 260 600 

40ʍʅ 255 550 

 

ʇʨʠ ʥʘʣʠʯʠʠ ʢʘʩʘʪʝʣʴʥʳʭ ʩʠʣ (ʩʠʣʳ ʪʷʛʠ ʠʣʠ ʪʦʨʤʦʞʝʥʠʷ) ʟʥʘʯʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ. 2.4 

ʠ 2.5 ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʞʘʪʴ. ɺʝʣʠʯʠʥʘ ʩʥʠʞʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʦʪʥʦʰʝʥʠʷ ʢʘʩʘʪʝʣʴʥʳʭ 

ʩʠʣ ʢ ʥʦʨʤʘʣʴʥʳʤ (ʩʤ. ʪʘʙʣ. 2.6). 

 
ʊʘʙʣʠʮʘ 2.6 

 ʉʥʠʞʝʥʠʝ ʜʦʧʫʩʢʘʝʤʳʭ ʢʦʥʪʘʢʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʮʝʧʣʝʥʠʷ ʢʦʣʝʩʘ ʠ ʨʝʣʴʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʦʪʥʦʰʝʥʠʝʤ 

ʢʘʩʘʪʝʣʴʥʦʡ ʩʠʣʳ ʢ ʥʦʨʤʘʣʴʥʦʡ.  ɼʣʷ ʧʘʨʳ çʩʪʘʣʴ-ʩʪʘʣʴè ʥʘʠʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʫʢʘʟʘʥʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 0,3 ï 0,35. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʜʦʧʫʩʢʘʝʤʳʭ 

ʢʦʥʪʘʢʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʪʘʙʣ. 2.4 ʠ 2.5, ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ ʥʘ 20%. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʟ ʪʘʙʣ. 2.4 ʠ 2.5 ʜʣʷ ʢʦʣʝʩʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʩʝ 

ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʤʘʨʢʠ ʩʪʘʣʠ, ʘ ʜʣʷ ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ ï ʩʪʘʣʠ ʤʘʨʦʢ ʉʪ5, 14ɻ, 14ɻ2 ʠ 24ɻ, 

ʝʩʣʠ ʧʦʪʨʝʙʫʝʪʩʷ ʩʚʘʨʢʘ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. ʆʩʪʘʣʴʥʳʝ ʤʘʨʢʠ ʩʪʘʣʝʡ ï ʪʨʫʜʥʦʩʚʘʨʠʚʘʝʤʳʝ 

(ʪʨʝʙʫʝʪʩʷ ʧʦʜʦʛʨʝʚ ʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ) ʠʣʠ ʥʝ ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

 

2.3.2.  ʇʘʨʘʤʝʪʨʳ ʨʝʙʦʨʜʳ ʠ ʛʘʙʘʨʠʪʥʘʷ ʰʠʨʠʥʘ ʢʦʣʝʩʘ 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ STS ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ ʩ ʨʘʟʤʝʨʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤʫ 

ʨʝʣʴʩʫ ʪʠʧʘ UIC60 (ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ UIC861-3), ʚʳʩʦʪʫ ʨʝʙʦʨʜʳ ʤʦʞʥʦ ʧʨʠʥʷʪʴ 

ʙʣʠʟʢʦʡ ʢ ʚʳʩʦʪʝ ʨʝʙʦʨʜʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʢʦʣʝʩʘ (28 ʤʤ). ɼʣʷ ʛʨʫʟʦʚʦʛʦ ʉʊʖ 

ʧʨʠʥʠʤʘʝʪʩʷ ʚʳʩʦʪʘ ʨʝʙʦʨʜʳ 30 ʤʤ. ʋʛʦʣ ʥʘʢʣʦʥʘ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠ ʨʝʙʦʨʜʳ ʧʨʠ ʟʘʜʘʥʥʦʡ 

ʤʝʞʦʩʥʦʡ ʙʘʟʝ 2000 ʤʤ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʠʟ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʣʝʯʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʠʣ ʪʨʝʥʠʷ ʨʝʙʦʨʜʳ ʦ ʛʦʣʦʚʢʫ ʨʝʣʴʩʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʨʠʚʳʭ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʨʘʜʠʫʩʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʪʦʯʢʘ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠ ʨʝʙʨʘ ʦ 

ʛʦʣʦʚʢʫ ʨʝʣʴʩʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʩʴ ʢʦʣʝʩʘ.  

 

ʅʘ ʨʠʩ.2.6 ʧʦʢʘʟʘʥʦ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ ʠ ʢʦʣʝʩʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʚʘʛʦʥʘ 

ʙʘʟʦʡ 2 ʤ ʢʨʠʚʳʭ ʨʘʜʠʫʩʦʤ 25 ʤ (ɺ1, ɺ2, ɺ3 ï ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ 

ʛʨʘʥʠ ʨʝʙʨʘ ʦ ʛʦʣʦʚʢʫ ʨʝʣʴʩʘ).  

      

ʆʪʥʦʰʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ ʩʠʣʳ ʢ ʥʦʨʤʘʣʴʥʦʡ 0,0 0,1 0,15 0,2 0,25 0,3 

    ʉʥʠʞʝʥʠʝ ʜʦʧʫʩʢʘʝʤʳʭ ʥʘʧʨʷʞʝʥʠʡ, % 0,0 2 4 6 10 15-20 
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ʈʠʩ. 2.6. ʋʛʦʣ ʥʘʢʣʦʥʘ ʥʘʨʫʞʥʦʡ ʛʨʘʥʠ ʨʝʙʦʨʜʳ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʢʨʠʚʳʭ ʨʘʜʠʫʩʦʤ 25 ʤ ʧʨʠ ʙʘʟʝ 2 ʤ 

ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 15Ü. ʈʘʟʤʝʨ S ï ʧʦʣʝ ʜʦʧʫʩʢʘ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʣʝʩʘ ʠ ʨʝʣʴʩʘ (ʧʨʠʥʷʪ 

ʨʘʚʥʳʤ 8 ʤʤ). 

 

 

 

ʅʘ ʨʠʩ. 2.7 ʧʦʢʘʟʘʥʦ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ ʠ ʢʦʣʝʩʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʚʘʛʦʥʘ 

ʩ ʙʘʟʦʡ 2000 ʤʤ ʢʨʠʚʳʭ ʨʘʜʠʫʩʦʤ 50 ʤ (ɺ1, ɺ2, ɺ3 ï ʧʨʦʝʢʮʠʠ ʪʦʯʝʢ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠ ʨʝʙʨʘ ʦ ʛʦʣʦʚʢʫ ʨʝʣʴʩʘ).  

 

ʅʘ ʩʪʘʜʠʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʜʣʷ ʢʦʤʧʦʥʦʚʦʯʥʳʭ ʧʨʦʨʘʙʦʪʦʢ  ʛʘʙʘʨʠʪʥʫʶ ʰʠʨʠʥʫ 

ʢʦʣʝʩʘ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʦʡ 110 ʤʤ.  

 

 

 
ʈʠʩ. 2.7. ʋʛʦʣ ʥʘʢʣʦʥʘ ʥʘʨʫʞʥʦʡ ʛʨʘʥʠ ʨʝʙʦʨʜʳ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʢʨʠʚʳʭ ʨʘʜʠʫʩʦʤ 50 ʤ ʧʨʠ ʙʘʟʝ 2 ʤ 

ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 10Ü. ʈʘʟʤʝʨ S ï ʧʦʣʝ ʜʦʧʫʩʢʘ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʣʝʩʘ  

ʠ ʨʝʣʴʩʘ (ʧʨʠʥʷʪ ʨʘʚʥʳʤ 8 ʤʤ) 
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2.4. ʈʘʟʤʝʨʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ ʠ ʢʦʣʝʠ ʧʫʪʝʚʦʡ ʩʪʨʫʢʪʫʨʳ 

 
2.4.1. ɺʳʩʦʪʘ ʘʚʪʦʧʦʝʟʜʘ 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʦʛʨʫʟʢʠ ʚʘʛʦʥʦʚ ʚʳʩʦʪʘ ʘʚʪʦʧʦʝʟʜʘ ʧʦ ʚʩʝʡ ʜʣʠʥʝ 

ʩʦʩʪʘʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ. ʋʯʠʪʳʚʘʷ ʥʠʟʢʠʡ ʩʠʣʫʵʪ ʘʚʪʦʧʦʝʟʜʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʤʘʣʦʡ ʧʣʦʱʘʜʴʶ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʛʨʫʟʘ ʚ ʢʫʟʦʚʝ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ, 

ʢʘʩʘʪʝʣʴʥʦ ʨʘʟʤʝʨʦʚ ʢʘʙʠʥʳ ʚʦʜʠʪʝʣʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʨʘʟʤʝʨʳ ʩʘʣʦʥʘ 

ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ. ʉʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ VDA 239-01 [3] ʚʳʩʦʪʘ ʩʘʣʦʥʘ ʣʝʛʢʦʚʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 1180 ʤʤ (ʢʦʤʧʘʢʪʥʳʡ ʘʚʪʦʤʦʙʠʣʴ) ʜʦ 1280 ʤʤ (ʙʦʣʴʰʦʡ 

ʘʚʪʦʤʦʙʠʣʴ). ʅʘʠʙʦʣʴʰʠʡ ʨʘʟʤʝʨ ʚʥʫʪʨʝʥʥʝʡ ʚʳʩʦʪʳ ʢʘʙʠʥʳ ʘʚʪʦʧʦʝʟʜʘ ʤʦʞʥʦ ʧʨʠʥʷʪʴ 

ʨʘʚʥʳʤ 1200 ʤʤ, ʘ ʢʫʟʦʚʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ (ʩ ʫʯʸʪʦʤ ʙʦʣʝʝ ʧʨʦʯʥʦʛʦ ʧʦʣʘ) ï 1100 ʤʤ.  

 

2.4.2.  ʐʠʨʠʥʘ ʢʫʟʦʚʘ 

  

ʆʙʲʤy ʟʘʛʨʫʞʘʝʤʦʡ ʚ ʛʨʫʟʦʚʦʡ ʚʘʛʦʥ ʨʫʜʳ ʩʦʩʪʘʚʣʷʝʪ 1,6 ʤ
3 
(ʩʤ. ʧ. 2.1.3).  ɼʣʷ ʧʦʣʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʧʦʨʪʥʦʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʚʘʛʦʥʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʚʪʦʧʦʝʟʜʘ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʦʙʲʸʤ ʢʫʟʦʚʘ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʦʙʲʸʤ ʟʘʛʨʫʞʘʝʤʦʡ ʨʫʜʳ. 

ʆʧʳʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʩʘʤʦʡ ʪʱʘʪʝʣʴʥʦʡ ʟʘʛʨʫʟʢʝ 

ʚʘʛʦʥʘ ʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʦʙʲʸʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ 90 ï 95% ʚʚʠʜʫ ʥʝʧʦʣʥʦʡ ʟʘʛʨʫʟʢʠ ʚ 

ʪʦʨʮʦʚʳʭ ʯʘʩʪʷʭ ʚʘʛʦʥʦʚ ʠ ʥʝʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʪʳ ʙʦʨʪʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʛʣʦʤ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʛʨʫʟʘ [4]. ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʦʙʲʸʤ ʢʫʟʦʚʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ ʘʚʪʦʧʦʝʟʜʘ 

ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ-ʩʘʤʦʩʚʘʣʦʚ: 

 

vʛ = v Ākʥ = 1,6 Ā 1, 25 = 2 ʤ
2
 ï ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʦʙʲʤy ʢʫʟʦʚʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ,  

 

ʛʜʝ: 

kʥ = 1,1 ï 1,25 ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʣʥʝʥʠʷ ʚʘʛʦʥʦʚ-ʩʘʤʦʩʚʘʣʦʚ [4] (ʩ ʫʯʪyʦʤ ʩʢʦʰʝʥʥʦʩʪʠ 

ʪʦʨʮʝʚ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ, ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʧʦʛʨʫʟʢʠ ʨʫʜʳ ʚ ʘʚʪʦʧʦʝʟʜ 

(2 ʤ/ʩʝʢ), ʥʘ ʵʪʘʧʝ ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʧʨʠʥʠʤʘʝʪʩʷ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʨʘʚʥʦʝ 

1,25). 

 

ɺʥʫʪʨʝʥʥʶʶ ʰʠʨʠʥʫ ʢʫʟʦʚʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ 

ʩʦʦʪʥʦʰʝʥʠʷ: 

 

b = vʛ / (L Ā h) = 2 / (3,9 Ā1,1) = 0,47 ʤ, 

 

ʛʜʝ: 

L = 3,9 ʤ ï ʚʥʫʪʨʝʥʥʷʷ ʜʣʠʥʘ ʢʫʟʦʚʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ; 

h = 1, 1 ï ʚʥʫʪʨʝʥʥʷʷ ʚʳʩʦʪʘ ʢʫʟʦʚʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ. 

 

2.4.3. ʂʦʣʝʷ ʠ ʛʘʙʘʨʠʪʥʘʷ ʰʠʨʠʥʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ 

 

ɻʘʙʘʨʠʪʥʘʷ ʰʠʨʠʥʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ ʠ ʢʦʣʝ ̫ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʨʠʩʦʚʢʦʡ 

ʧʨʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ: ʚʥʫʪʨʝʥʥʷʷ ʰʠʨʠʥʘ ʢʫʟʦʚʘ 470 ʤʤ, ʛʘʙʘʨʠʪʥʘʷ ʰʠʨʠʥʘ ʢʦʣʝʩʘ 110 ʤʤ, 

ʜʠʘʤʝʪʨ ʧʦ ʢʨʫʛʫ ʢʘʪʘʥʠʷ ʢʦʣʝʩʘ ʥʝ ʤʝʥʝʝ 450 ʤʤ, ʚʳʩʦʪʘ ʨʝʙʦʨʜʳ 30 ʤʤ, ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ 

ʪʦʨʤʦʟʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʬʠʨʤr Mayr: ʜʠʘʤʝʪʨ ï 200 ʤʤ, ʰʠʨʠʥʘ ï  100 ʤʤ, ʛʘʙʘʨʠʪʥʳʝ 

ʨʘʟʤʝʨʳ ʪʷʛʦʚʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʧʫʩʢʦʚʦʛʦ ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʫʩʪʘʥʦʚʦʯʥʦʡ ʤʦʱʥʦʩʪʠ 5 ï 6 ʢɺʪ ʥʘ ʦʜʥʦ ʢʦʣʝʩʦ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʨʠʩʦʚʢʠ ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2.8 (ʚʘʨʠʘʥʪ ʩ  

ʚʳʧʦʣʥʝʥʠʝʤ ʪʷʛʦʚʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʚ ʚʠʜʝ ʤʦʪʦʨ-ʢʦʣʸʩ) ʠ ʥʘ ʨʠʩ. 2.9 (ʚʘʨʠʘʥʪ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʪʷʛʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʘʩʠʥʭʨʦʥʥʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ 

ʦʙʱʝʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ).   

 

 
 

ʈʠʩ. 2.8. ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ (ʚʘʨʠʘʥʪ ʩ ʤʦʪʦʨ-ʢʦʣʸʩʘʤʠ) 

 

 
 
ʈʠʩ. 2.9. ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ (ʚʘʨʠʘʥʪ ʩ ʘʩʠʥʭʨʦʥʥʳʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ) 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʪʷʛʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʘʩʠʥʭʨʦʥʥʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ 

ʦʙʱʝʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʛʘʙʘʨʠʪʥʘʷ ʰʠʨʠʥʘ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ (ʠ ʚʩʝʛʦ ʘʚʪʦʧʦʝʟʜʘ) 

ʙʫʜʝʪ ʙʦʣʴʰʝ (ʥʘ 250 ʤʤ), ʘ ʚ ʧʨʠʚʦʜʝ ʤʝʞʜʫ ʢʦʣʝʩʦʤ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʧʦ̫ʚʣʷʝʪʩʷ 

ʧʦʥʠʞʘʶʱʠʡ ʨʝʜʫʢʪʦʨ. ʆʜʥʘʢʦ ʦʙʱʝʧʨʦʤʳʰʣʝʥʥʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʜʸʰʝʚʳ (300 ï 400 $), 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ (ʥʝ ʤʝʥʝʝ 30 000 ʯ) ʠ ʦʙʱʝʜʦʩʪʫʧʥʳ. 
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2.4.4. ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ  ʛʦʣʦʚʥʳʭ ʠ ʟʘʤʳʢʘʶʱʠʭ  ʚʘʛʦʥʦʚ 

 

ʈʘʟʤʝʨʳ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʛʦʣʦʚʥʳʭ ʠ ʟʘʤʳʢʘʶʱʠʭ ʚʘʛʦʥʦʚ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʨʠʩʦʚʢʦʡ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʳʰʝ: ʨʘʟʤʝʨʦʚ ʢʦʣʝʠ 

(1000 ʤʤ), ʛʘʙʘʨʠʪʥʦʡ ʰʠʨʠʥʳ ʛʨʫʟʦʚʦʛʦ ʚʘʛʦʥʘ (ʚ ʯʘʩʪʥʦʩʪʠ, 1390 ʤʤ ʜʣʷ ʚʘʨʠʘʥʪʘ ʩ ʤʦʪʦʨ-

ʢʦʣʸʩʘʤʠ), ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʫʩʪʘʥʦʚʦʯʥʳʭ ʤʦʱʥʦʩʪʝʡ 100 ï 150 ʢɺʪ, ʛʘʙʘʨʠʪ ʧʦ ʰʠʨʠʥʝ 

ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 700 ï 800 ʤʤ. ɼʣʷ ʛʦʣʦʚʥʳʭ ʚʘʛʦʥʦʚ ʫʯʠʪʳʚʘʝʪʩʷ ʪʘʢʞʝ 

ʪʨʝʙʦʚʘʥʠʝ ʧʨʘʚʠʣ VDA 239-01, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ  ʪʠʧʠʯʥʘʷ ʰʠʨʠʥʘ ʩʚʦʙʦʜʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʚʦʜʠʪʝʣʷ ʚ ʣʝʛʢʦʚʦʤ ʘʚʪʦʤʦʙʠʣʝ ʜʦʣʞʥʘ ʙʳʪʴ ʦʢʦʣʦ 735 ʤʤ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʨʠʩʦʚʢʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʚʘʛʦʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʵʩʢʠʟʘ ʥʘ ʨʠʩ. 2.10. 

 

 
 

ʈʠʩ. 2.10. ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʛʦʣʦʚʥʦʛʦ ʚʘʛʦʥʘ (ʚ ʟʦʥʝ ʢʨʝʩʣʘ ʚʦʜʠʪʝʣʷ) 

 

2.5. ʄʦʱʥʦʩʪʴ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʩʠʩʪʝʤʳ ʘʚʪʦʥʦʤʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ 

 

ʇʦ ʢʦʤʧʦʥʦʚʦʯʥʳʤ ʩʦʦʙʨʘʞʝʥʠʷʤ ʠ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʩʠʩʪʝʤʫ ʘʚʪʦʥʦʤʥʦʛʦ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʘʚʪʦʧʦʝʟʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʪʨʦʠʪʴ ʥʘ ʙʘʟʝ ʜʚʫʭ (ʠ ʙʦʣʝʝ) ʜʠʟʝʣʴ-

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʧʘʨʘʣʣʝʣʴʥʦ.  

 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʸʪ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ (ʜʠʟʝʣʴʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ) ʩʠʩʪʝʤʳ ʘʚʪʦʥʦʤʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʪʷʛʦʚʦ-

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʜʣʷ ʨʝʣʴʩʦʚʦʛʦ ʘʚʪʦʧʦʝʟʜʘ ʛʨʫʟʦʧʦʜʲʤyʥʦʩʪʴʶ 160 ʪʦʥʥ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʨʫʜʳ ʜʦ 120 ʢʤ/ʯ. 

 

 

 

 



                                                                                                                             ʊʝʭʥʠʯʝʩʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʜʣʷ STS Limited 
 

- 19 - 

 

2.5.1.  ʄʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʥʘʷ ʜʣʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ ʩ ʛʨʫʟʦʤ 

 

ʄʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʥʘʷ ʜʣʷ ʜʚʠʞʝʥʠʷ (ʧʦʣʝʟʥʘʷ ʤʦʱʥʦʩʪʴ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

Nʧ = (F1 + F2) Ā V = (4008 + 1768) Ā 33,4 = 192900 ɺʪ, 

 

ʛʜʝ: 

V = 33,4 ʤ/ʩ (120 ʢʤ/ʯ) ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʧʦʝʟʜʘ. 

 

ʈʘʩʯʪy ʟʥʘʯʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʬʦʨʤʫʣʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ Nʧ: 

 

1) F1 = Mʧ Ā g Ā f = 255600 Ā 9,8 Ā 0,0016 = 4008 ʅ ï ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʢʦʣʸʩ 

ʘʚʪʦʧʦʝʟʜʘ, 

ʛʜʝ: 

Mʧ = ʄ Ā n1 + 0,65 Ā M Ā n2  = 6000 Ā 40 + 0,65 Ā 6000 Ā 4 = 255600 ʢʛ ï ʧʦʣʥʘʷ ʤʘʩʩʘ ʘʚʪʦʧʦʝʟʜʘ; 

f = 0,0016 ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʯʝʥʠʶ ʩʪʘʣʴʥʦʛʦ ʢʦʣʝʩʘ ʜʣʷ ʣʠʥʝʡʥʦʛʦ ʢʦʥʪʘʢʪʘ ʠ 

D > 450 ʤʤ [2]; 

n1 ï ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʧʦʝʟʜʘ; 

n2 ï ʢʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚʥʳʭ ʠ ʟʘʤʳʢʘʶʱʠʭ ʚʘʛʦʥʦʚ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʧʦʝʟʜʘ; 

 

2) F2 = 0,5 Ā ʚ̰ Ā ɸʤ Ā Cʭ Ā V
2
 = 0,5 Ā 1,204 Ā 1,4 Ā 1,88 Ā 33,4

2
 = 1 768 ʅ ï ʩʠʣʘ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʘʚʪʦʧʦʝʟʜʘ, 

 

ʛʜʝ: 

ʚ̰ = 1,204 ʢʛ/ʤ
3
 ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ + 20Ü ʉ; 

ɸʤ = 1,4 ʤ
2
 ï ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʤʠʜʝʣʝʚʦʛʦ ʩʝʯʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʚʘʛʦʥʘ; 

Cʭ = 1,88 ï ʢʦʵʬʬʠʮʠʝʥʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ.   

   

ʈʘʩʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [2]: 

  

Cʭ = Cf Ā (Sʧʦʚ / ɸʤ) Ā ɖʩ Ā ɖʤ Ā 1,5 = 0,00177 Ā (860/1,4) Ā 1,1 Ā1,05 Ā1,5 = 1,88 

    

ʛʜʝ: 

Sʧʦʚ = 860 ʤ
2
 ï ʧʣʦʱʘʜʴ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʚʪʦʧʦʝʟʜʘ; 

ɖʩ = 1,1 ï ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʧʦʝʟʜʘ ɸ/d  (ʛʜʝ A ï 

ʜʣʠʥʘ ʧʦʝʟʜʘ, d ï ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʜʠʘʤʝʪʨ ʧʦʝʟʜʘ) [2]; 

ɖʤ = 1,05 ï ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʪʝʧʝʥʠ ʫʜʣʠʥʝʥʠʷ ʥʦʩʦʚʦʡ ʯʘʩʪʠ 

ʛʦʣʦʚʥʦʛʦ ʚʘʛʦʥʘ [2]. 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʚʦʟʜʫʭʘ ʦ ʙʦʢʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʝʟʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ʇʨʘʥʜʪʣʷ-ʐʣʠʭʪʠʥʛʘ [2] ʜʣʷ ʛʣʘʜʢʦʡ ʠ ʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʦʢ ʚʘʛʦʥʦʚ: 

  

Cf = 0,455 / (log Re)
2,58

 = 0,455 / (8,581)
2,58

 = 0,00177, 

 

ʛʜʝ:  

Re= V Ā ɸ / ɏ = 33,4 Ā 178 / 1,56 Ā 10
-5
 = 3811 Ā 10

5
 ï ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ; 

V = 33,4 ʤ/ʩʝʢ (120 ʢʤ/ʯ) ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʧʦʝʟʜʘ; 

ɏ = 1,56 Ā 10
-5
  ʤ

2
/ʩ ï ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʚʦʟʜʫʭʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ + 20Üʉ.      
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2.5.2. ʉʫʤʤʘʨʥʘʷ ʤʦɦ ʥʦʩʪʴ ʥʘ ʢʦʣʝʥʯʘʪʦʤ ʚʘʣʫ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ 

 

ʉʫʤʤʘʨʥʘʷ ʤʦɦ ʥʦʩʪʴ ʥʘ ʢʦʣʝʥʯʘʪʦʤ ʚʘʣʫ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

N = Nʧ / (ɖʨ Ā ɖʜ Ā ɖʧ Ā ɖʛ Ā (1 ï ɖʚ) Ā Cosű) =  

192918 / (0,96 Ā 0,88 Ā 0,94 Ā 0,9 Ā (1 ï 0,1) Ā 0,95) = 315 741 ɺʪ,   

 

ʛʜʝ: 

ɖʨ = 0,96 ï ʂʇɼ ʧʦʥʠʞʘʶʱʝʛʦ ʨʝʜʫʢʪʦʨʘ (ʜʚʘ ʟʘʮʝʧʣʝʥʠʷ); 

ɖʜ = 0,88 ï ʂʇɼ ʪʷʛʦʚʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ; 

ɖʧ = 0,94 ï ʂʇɼ ʪʷʛʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ; 

ɖʛ = 0,9   ï ʂʇɼ ʛʝʥʝʨʘʪʦʨʘ; 

ɖʚ = 0,1 ï ʧʦʪʝʨʠ ʥʘ ʧʨʠʚʦʜ ʚʝʥʪʠʣʷʪʦʨʦʚ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ; 

cosű = 0,95 ï ʬʘʟʦʚʳʡ ʩʜʚʠʛ.  

 

2.5.3. ʇʨʦʚʝʨʢʘ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ 

 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʨʫʜʳ ʩʦ 

ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 100 ʢʤ/ʯ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 100 ʢʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʫʪʠ ʠ ʚʨʝʤʝʥʠ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ ʥʘ ʫʯʘʩʪʢʘʭ ʫʩʢʦʨʝʥʠʷ, ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʪʦʨʤʦʞʝʥʠʷ (ʜʣʷ 

ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʪʨʝʙʥʦʡ  ʤʦʱʥʦʩʪʠ ʧʨʠʚʦʜʘ ï 315,7 ʢɺʪ). 

 

2.5.3.1.   ʇʫʪʴ ʠ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ ʥʘ ʫʯʘʩʪʢʝ ʫʩʢʦʨʝʥʠʷ 

 

ʇʫʪʴ ʠ ʚʨʝʤʷ ʥʘ ʫʯʘʩʪʢʝ ʫʩʢʦʨʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʪʷʛʦʚʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ (ʩʤ. 

ʪʘʙʣ. 2.7). 
ʊʘʙʣʠʮʘ 2.7 

ʀʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ, ʫʩʢʦʨʝʥʠʷ, ʚʨʝʤʝʥʠ ʨʘʟʛʦʥʘ   

ʠ ʧʫʪʠ ʥʘ ʫʯʘʩʪʢʝ ʫʩʢʦʨʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ (N = 315,7 ʢɺʪ)   

 

V, ʢʤ/ʯ V, ʤ/ʩ a, ʤ/ ʩ
2 

tʫ, ʩ Sʫ, ʤ 

0 0 0 0 0 

2 0,556 0,600 0,926 0,257 

4 1,111 0,600 1,852 1,029 

6 1,667 0,438 2,923 2,516 

8 2,222 0,324 4,381 5,351 

10 2,778 0,256 6,294 10,135 

12 3,333 0,211 8,672 17,401 

14 3,889 0,179 11,525 27,702 

16 4,444 0,154 14,864 41,615 

18 5,000 0,135 18,702 59,738 

20 5,556 0,120 23,051 82,694 

22 6,111 0,108 27,927 111,135 

24 6,667 0,097 33,343 145,740 

26 7,222 0,089 39,316 187,219 

28 7,778 0,081 45,863 236,317 

30 8,333 0,075 53,000 293,814 

32 8,889 0,069 60,748 360,530 

34 9,444 0,064 69,126 437,329 

36 10,000 0,059 78,156 525,121 

38 10,556 0,055 87,861 624,870 

40 11,111 0,052 98,267 737,593 



                                                                                                                             ʊʝʭʥʠʯʝʩʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʜʣʷ STS Limited 
 

- 21 - 

 

V, ʢʤ/ʯ V, ʤ/ʩ a, ʤ/ ʩ
2 

tʫ, ʩ Sʫ, ʤ 

42 11,667 0,048 109,399 864,374 

44 12,222 0,045 121,286 1006,364 

46 12,778 0,042 133,960 1164,789 

48 13,333 0,040 147,454 1340,963 

50 13,889 0,038 161,805 1536,293 

52 14,444 0,035 177,052 1752,292 

54 15,000 0,033 193,238 1990,590 

56 15,556 0,031 210,411 2252,953 

58 16,111 0,030 228,622 2541,295 

60 16,667 0,028 247,928 2857,700 

62 17,222 0,026 268,392 3204,445 

64 17,778 0,025 290,082 3584,027 

66 18,333 0,023 313,076 3999,197 

68 18,889 0,022 337,460 4452,995 

70 19,444 0,021 363,327 4948,796 

72 20,000 0,020 390,787 5490,369 

74 20,556 0,018 419,961 6081,937 

76 21,111 0,017 450,984 6728,265 

78 21,667 0,016 484,015 7434,753 

80 22,222 0,015 519,232 8207,565 

82 22,778 0,014 556,841 9053,783 

84 23,333 0,013 597,084 9981,605 

86 23,889 0,012 640,242 11000,595 

88 24,444 0,012 686,645 12122,016 

90 25,000 0,011 736,691 13359,261 

92 25,556 0,010 790,856 14728,435 

94 26,111 0,009 849,723 16249,152 

96 26,667 0,008 914,011 17945,639 

98 27,222 0,007 984,626 19848,322 

100 27,778 0,007 1062,728 21996,149 

102 28,333 0,006 1149,840 24440,116 

104 28,889 0,005 1248,009 27248,828 

106 29,444 0,005 1360,084 30517,681 

108 30,000 0,004 1490,197 34384,929 

110 30,556 0,003 1644,666 39061,924 

112 31,111 0,003 1833,870 44895,718 

114 31,667 0,002 2076,671 52516,962 

116 32,222 0,001 2413,123 63264,721 

118 32,778 0,001 2955,223 80882,993 

120 33,333 0,000 4316,240 125872,142 

 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʚʳʙʠʨʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ ʨʘʚʥʦʤʝʨʥʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʫʯʘʩʪʢʝ, ʨʘʚʥʘʷ 118 ʢʤ/ʯ, ʪ.ʢ. ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʩʢʦʨʦʩʪʴ 120 ʢʤ/ʯ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʘ ʥʘ ʜʠʩʪʘʥʮʠʠ, ʧʨʝʚʳʰʘʶʱʝʤ ʧʨʠʥʷʪʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʚʦʟʢʠ 100 ʢʤ. ɼʣʷ 

ʩʢʦʨʦʩʪʠ 118 ʢʤ/ʯ ʟʥʘʯʝʥʠʝ ʧʫʪʠ ʨʘʟʛʦʥʘ ʧʨʠ ʤʦʱʥʦʩʪʠ ʧʨʠʚʦʜʘ 315,7 ʢɺʪ ʩʦʩʪʘʚʣʷʝʪ  Sʫ118 = 

80 883 ʤ, ʘ ʚʨʝʤʷ ï tʫ118 = 2 955 ʩʝʢ (ʩʤ. ʚʳʜʝʣʝʥʥʫʶ ʩʪʨʦʢʫ ʚ ʪʘʙʣ. 2.7). 

 

2.5.3.2.   ʇʫʪʴ ʠ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ ʥʘ ʫʯʘʩʪʢʝ ʪʦʨʤʦʞʝʥʠʷ 

 

ʇʫʪʴ ʠ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ ʥʘ ʫʯʘʩʪʢʝ ʪʦʨʤʦʞʝʥʠʷ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʦʙʱʝʠʟʚʝʩʪʥʳʤ 

ʬʦʨʤʫʣʘʤ: 
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Sʪ118 = ʘ Ā tʪ118
2
 /2 = 1 Ā 32,8 

2
 / 2 = 537 ʤ, 

 

ʛʜʝ: 

ʘ = 1 ʤ/ʩ
2
 ï ʫʩʢʦʨʝʥʠʝ ʩʣʫʞʝʙʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ; 

tʪ118 = 32,8 / ʘ = 32,8 ʩ ï ʚʨʝʤʷ ʪʦʨʤʦʞʝʥʠʷ. 

 

2.5.3.3.   ʇʫʪʴ ʠ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ ʩ ʨʘʚʥʦʤʝʨʥʦʡ ʩʢʦʨʦʩʪʴʶ 118 ʢʤ/ʯ  

 

ɺʝʣʠʯʠʥʘ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ ʩ ʨʘʚʥʦʤʝʨʥʦ ʩʢʦʨʦʩʪʴʶ 118 ʢʤ/ʯ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ 

ʚʳʯʠʪʘʥʠʷ ʠʟ ʦʙʱʝʛʦ ʨʘʩʩʪʦʷʥʠʷ 100 ʢʤ ʟʥʘʯʝʥʠʡ ʧʫʪʠ ʫʩʢʦʨʝʥʠʷ ʠ ʪʦʨʤʦʞʝʥʠʷ, 

Sʨ118 = 100000 ï Sʫ118 ï Sʪ118 = 100000 ï 80882,993 ï 537,2 = 18579,8 ʤ 

tp118 = Sʨ118 / 32,778 = 18579,8 / 32,778 = 566,8 cʝʢ. 

 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʨʫʜʳ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 100 ʢʤ ʦʧʨʝʜʝʣʷʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

Vʩʨ = (Sʫ118 + Sʨ118 + Sʪ118) / (tʫ118 + tp118 + tʪ118) = 100000 / (2955,223 + 566,8 + 32,778) = 28,1 

ʤ/ʩʝʢ (101 ʢʤ/ʯ). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʨʫʜʳ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 100 ʢʤ ʧʨʠ N = 315,7 ʢɺʪ 

ʩʦʩʪʘʚʠʪ101 ʢʤ/ʯ. 

  

ʉʫʤʤʘʨʥʘʷ ʫʩʪʘʥʦʚʦʯʥʘʷ ʤʦʱʥʦʩʪʴ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʧʦ 

ʩʦʦʙʨʘʞʝʥʠʷʤ ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ, ʥʘʟʥʘʯʘʝʪʩʷ ʥʘ 25 ï 30% ʙʦʣʴʰʝ, ʪ.ʢ. ʥʘʠʤʝʥʴʰʠʡ 

ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʣʶʙʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʥʝʧʦʣʥʦʡ ʝʛʦ 

ʤʦʱʥʦʩʪʠ (70 ï 75 % ʦʪ ʫʩʪʘʥʦʚʦʯʥʦʡ ʤʦʱʥʦʩʪʠ). ɺ ʠʪʦʛʝ ʩʫʤʤʘʨʥʘʷ ʫʩʪʘʥʦʚʦʯʥʘʷ ʤʦʱʥʦʩʪʴ 

ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ ʘʚʪʦʥʦʤʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʜʦʣʞʥʘ ʩʦʩʪʘʚʠʪʴ ʦʢʦʣʦ N = 450 

ʢɺʪ.  

 

2.5.4. ɿʘʧʘʩ ʩʫʤʤʘʨʥʦʡ ʫʩʪʘʥʦʚʦʯʥʦʡ ʤʦʱʥʦʩʪʠ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʩʠʩʪʝʤʳ 

ʘʚʪʦʥʦʤʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʘʚʪʦʧʦʝʟʜʘ 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʨʫʜʳ ʚ ʫʩʣʦʚʠʷʭ ʫʚʝʣʠʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʶ (ʚʩʪʨʝʯʥʳʡ ʚʝʪʝʨ, ʧʦʜʲʸʤ) ʙʝʟ ʫʭʫʜʰʝʥʠʷ ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʙʝʟ 

ʩʥʠʞʝʥʠʷ ʥʘʟʥʘʯʝʥʥʦʛʦ ʨʝʩʫʨʩʘ ʩʠʩʪʝʤʳ ʘʚʪʦʥʦʤʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ,  ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʤʝʪʴ 

ʟʘʧʘʩ ʧʦ ʤʦʱʥʦʩʪʠ ʥʝ ʤʝʥʝʝ 25%, ʧʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ N ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 600 ʢɺʪ. 

ʈʘʩʯʸʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ, ʠʤʝʷ ʪʘʢʦʡ ʟʘʧʘʩ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ, 

ʘʚʪʦʧʦʝʟʜ ʩʧʦʩʦʙʝʥ, ʙʝʟ ʫʭʫʜʰʝʥʠʷ ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ, ʨʘʟʦʛʥʘʪʴʩʷ ʜʦ ʩʢʦʨʦʩʪʠ 120 

ʢʤ/ʯ ʧʨʠ ʚʩʪʨʝʯʥʦʤ ʚʝʪʨʝ 15 ʤ/ʩ. 

 

 

2.6. ʈʘʟʤʝʱʝʥʠʝ ʜʠʟʝʣʴ-ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ ʥʘ ʘʚʪʦʧʦʝʟʜʝ 

 

ʈʘʟʤʝʱʝʥʠʝ ʜʠʟʝʣʴ-ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ (ɼʕɸ) ʠ ʝʛʦ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʚ ʛʦʣʦʚʥʦʤ ʠ 

ʟʘʤʳʢʘʶʱʠʭ ʛʨʫʧʧʘʭ ʚʘʛʦʥʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʢʦʤʧʦʥʦʚʢʦʡ ʥʘ ʙʘʟʝ ʜʠʟʝʣʴ-

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʘʛʨʝʛʘʪʘ ʪʠʧʘ UKA ʫʩʪʘʥʦʚʦʯʥʦʡ ʤʦʱʥʦʩʪʴʶ 150 ʢɺʪ (ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

Hºrmann IMG, ɻʝʨʤʘʥʠʷ).  

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2.11 
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ʈʠʩ. 2.11. ʈʘʟʤʝʱʝʥʠʝ ʜʠʟʝʣʴ-ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ ʠ ʝʛʦ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʚ ʛʦʣʦʚʥʦʡ ʠ 

ʟʘʤʳʢʘʶʱʝʡ ʛʨʫʧʧʝ ʚʘʛʦʥʦʚ ʨʝʣʴʩʦʚʦʛʦ ʘʚʪʦʧʦʝʟʜʘ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ 160 ʪ  

 

2.7. ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʚʪʦʧʦʝʟʜʘ 

 

ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʚʪʦʧʦʝʟʜʘ ʦʧʨʦʢʠʜʳʚʘʥʠʶ ʧʨʦʚʝʨʷʝʪʩʷ ʦʪ ʚʦʟʜʝʡʩʪʚʠ ̫ ʩʠʣ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʙʦʢʦʚʦʤ ʚʝʪʨʝ ʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʧʫʪʠ. 

 

2.7.1. ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʩʢʦʨʦʩʪʴ ʙʦʢʦʚʦʛʦ ʫʨʘʛʘʥʥʦʛʦ ʚʝʪʨʘ 

 

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʩʢʦʨʦʩʪʴ ʙʦʢʦʚʦʛʦ ʫʨʘʛʘʥʥʦʛʦ ʚʝʪʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ ʘʚʪʦʧʦʝʟʜʘ. ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʩʢʦʨʦʩʪʠ 

ʙʦʢʦʚʦʛʦ ʚʝʪʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.12. 

 

 
ʈʠʩ. 2.12. ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʩʢʦʨʦʩʪʠ ʙʦʢʦʚʦʛʦ ʚʝʪʨʘ 

 

ʋʨʘʚʥʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʘʚʪʦʧʦʝʟʜʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

 

G Ā ʂ / 2 ï  Z Ā H = 0,  

 

ʛʜʝ: 

G = m Ā g ï ʩʠʣʘ ʪʷʞʝʩʪʠ ʘʚʪʦʧʦʝʟʜʘ (ʧʦʨʦʞʥʝʛʦ ʠʣʠ ʧʦʣʥʦʛʦ), ʅ (ʩʤ. ʪʘʙʣ. 2.8); 

ʂ = 1,0 ʤ ï ʰʠʨʠʥʘ ʢʦʣʝʠ; 

m ï ʤʘʩʩʘ ʘʚʪʦʧʦʝʟʜʘ (ʧʦʨʦʞʥʝʛʦ ʠʣʠ  ʧʦʣʥʦʛʦ), ʢʛ (ʩʤ. ʪʘʙʣ. 2.8); 

ʅ  ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʧʘʨʫʩʥʦʩʪʠ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ, ʤ (ʩʤ. ʪʘʙʣ. 

2.8); 

Z = 0,5 Ā ʚ͔ Ā ɸʙ Ā Cy  Ā Vʙ 
2
 ï ʩʠʣʘ ʙʦʢʦʚʦʛʦ ʚʝʪʨʘ, ʅ, 

ʛʜʝ: 

ɸʙ = 214,5 ʤ
2
 ï ʧʣʦʱʘʜʴ ʧʨʦʜʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ; 

Cy = 1 ï ʢʦʵʬʬʠʮʠʝʥʪ ʙʦʢʦʚʦʛʦ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ.  
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ʇʦʜʩʪʘʚʠʚ ʬʦʨʤʫʣʫ ʨʘʩʯʸʪʘ ʩʠʣʳ ʙʦʢʦʚʦʛʦ ʚʝʪʨʘ ʚ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʘʚʪʦʧʦʝʟʜʘ, ʤʦʞʥʦ 

ʚʳʯʠʩʣʠʪʴ ʩʢʦʨʦʩʪʴ ʜʦʧʫʩʪʠʤʦʛʦ ʚʝʪʨʘ: 

 

Vʙ = (G Ā ʂ / 2 /(0,5 Ā עʚ Ā ɸʙ Ā Cy  Ā ʅ))
0,5

 ,   ʤ/ʩ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ï ʩʤ. ʪʘʙʣ. 2.8. 

 
ʊʘʙʣʠʮʘ 2.8 

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʩʢʦʨʦʩʪʴ ʙʦʢʦʚʦʛʦ ʚʝʪʨʘ Vʙ 

 

m,  ʢʛ G,  H ʅ,  ʤ Vʙ,  ʤ/ʩ (ʢʤ/ʯ) ʇʨʠʤʝʯʘʥʠʝ 

95 600 (ʧʦʨʦʞʥʠʡ) 936 880 0,7 72  (259) ʇʦ ʢhʘʣʝ ʫʨʘʛʘʥʦʚ ʉʘʬʬʠʨʘ-

ʉʠʤʧʩʦʥʘ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʜʣʷ 

ʫʨʘʛʘʥʘ ʚʳʩʰʝʡ   ʢʘʪʝʛʦʨʠʠ (ˉ5) 

ʨʘʚʥʘ 250 ʢʤ/ʯ 

 

255 600 

(ʛʨʫʞʸʥʳʡ) 

 

2 504 880 

 

0,65 

 

98  (352) 

 

 

2.7.2. ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʘʚʪʦʧʦʝʟʜʦʤ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʧʫʪʠ 

 

ɼʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʘʚʪʦʧʦʝʟʜʦʤ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʧʫʪʠ 

ʚʳʯʠʩʣʷʶʪʩʷ: 

- ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʚʦʟʤʦʞʥʦ ʜʚʠʞʝʥʠʝ ʘʚʪʦʧʦʝʟʜʘ 

ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʩʢʦʨʦʩʪʴʶ 120 ʢʤ/ʯ; 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ ʥʘ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʘʭ ʧʫʪʠ ʩ ʧʨʠʥʷʪʳʤ 

ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʜʠʫʩʦʤ 50 ʤ (ʥʘʧʨʠʤʝʨ, ʨʘʟʚʦʨʦʪʥʳʡ ʫʯʘʩʪʦʢ). 

 

ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʘʚʪʦʧʦʝʟʜʦʤ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ 

ʧʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.13. ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʸʤ ʨʝʰʝʥʠʷ 

ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʘʚʪʦʧʦʝʟʜʘ ʥʘ ʢʨʠʚʦʣʠʥʝʡʥʦʤ ʫʯʘʩʪʢʝ ʧʫʪʠ: 

 

G Ā ʂ / 2 ï  Y Ā J = 0, 

 

ʛʜʝ: 

Y = m Ā V
2
 / r ï ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ ʠʥʝʨʮʠʠ, ʅ; 

J ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʤʘʩʩ ʘʚʪʦʧʦʝʟʜʘ ʜʦ ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ (ʧʦʨʦʞʥʝʡ ʠʣʠ ʧʦʣʥʦʡ), ʤ (ʩʤ. 

ʪʘʙʣ. 2.9). 

 

  

2.7.2.1.  ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ ʧʫʪʠ  ʜʣʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʧʦʝʟʜʘ 120 ʢʤ/ʯ 

 

ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ ʧʫʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ 

ʘʚʪʦʧʦʝʟʜʘ. ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʜʠʫʩʘ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.13.  
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ʈʠʩ. 2.13.  ʈʘʩʯʸʪʥʘʷ ʩʭʝʤʘ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʘʚʪʦʧʦʝʟʜʦʤ  

ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʧʫʪʠ 

 

ʈʝʰʘʷ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʧʦʝʟʜʘ ʩ ʫʯʸʪʦʤ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ 

ʠʥʝʨʮʠʠ, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʜʠʫʩʘ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ: 

 

r = m Ā V2 Ā J / (G Ā K / 2),   ʤ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ï ʩʤ. ʪʘʙʣ. 2.9. 
 

ʊʘʙʣʠʮʘ 2.9 

ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ (r) ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʚʦʟʤʦʞʥʦ ʜʚʠʞʝʥʠʝ  

ʘʚʪʦʧʦʝʟʜʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʩʢʦʨʦʩʪʴʶ 120 ʢʤ/ʯ 

 
m, ʢʛ G, H J, ʤ r, ʤ 

   95 600 (ʧʦʨʦʞʥʠʡ)              936 880 0,65 147,5 

  255 600 (ʛʨʫʞʸʥʳʡ)             2 504 880 0,6 136,0 

 

 

2.7.2.2.  ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ ʥʘ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʘʭ ʧʫʪʠ ʩ 

ʧʨʠʥʷʪʳʤ ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʜʠʫʩʦʤ 50 ʤ 

 

ʈʝʰʘʷ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʧʦʝʟʜʘ ʩ ʫʯʸʪʦʤ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ 

ʠʥʝʨʮʠʠ, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʪʘʢʞʝ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ ʥʘ 
ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʘʭ ʩ ʧʨʠʥʷʪʳʤ ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʜʠʫʩʦʤ r = 50 ʤ: 

  

V = (G Ā Y/2 Ā r /( m Ā J))
0,5

,   ʤ/ʩ. 

 

  

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ï ʩʤ. ʪʘʙʣ. 2.10. 

 
ʊʘʙʣʠʮʘ 2.10 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʧʦʝʟʜʘ ʥʘ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʘʭ ʧʫʪʠ ʩ ʧʨʠʥʷʪʳʤ 

ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʜʠʫʩʦʤ r = 50 ʤ (ʥʘʧʨʠʤʝʨ, ʥʘ ʨʘʟʚʦʨʦʪʥʦʤ ʫʯʘʩʪʢʝ) 

 

m,  ʢʛ G,  H J,  ʤ V,  ʤ/cʝʢ  (ʢʤ/ʯ) 

   95 600 (ʧʦʨʦʞʥʠʡ) 936 880 0,65 19,5  (70,2) 

  255 600 (ʛʨʫʞʸʥʳʡ) 2 504 880 0,6 20,5  (73,8) 
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2.8. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʧʦʝʟʜʘ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ 160 ʪ ʜʣʷ 

ʧʝʨʝʚʦʟʢʠ ʞʝʣʝʟʥʦʡ ʨʫʜʳ 

 
ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʧʦʝʟʜʘ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ 160 ʪ, ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ 

ʠʟʦʙʨʘʞʸʥ ʥʘ ʨʠʩ. 2.14, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.11. 

 

 
 

ʈʠʩ. 2.14. ɸʚʪʦʧʦʝʟʜ  ʛʨʫʟʦʚʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʉʊʖ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ 160 ʪ ʜʣʷ ʧʝʨʝʚʦʟʢʠ 

ʞʝʣʝʟʥʦʡ ʨʫʜʳ: 1 ï ʩʧʣʦʪʢʘ ʛʦʣʦʚʥʳʭ ʚʘʛʦʥʦʚ; 2 ï ʛʨʫʟʦʚʳʝ ʚʘʛʦʥʳ; 3 ï ʩʧʣʦʪʢʘ ʟʘʤʳʢʘʶʱʠʭ ʚʘʛʦʥʦʚ; 

4 ï ʧʫʪʝʚʘʷ ʩʪʨʫʢʪʫʨʘ 

 

ʊʘʙʣʠʮʘ 2.11 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʣʴʩʦʚʦʛʦ ʘʚʪʦʧʦʝʟʜʘ 

 
ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿʥʘʯʝʥʠʝ (ʦʧʠʩʘʥʠʝ) 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

1 ɻʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ,  ʪ 160 

2 ʇʦʨʦʞʥʷʷ ʤʘʩʩʘ,  ʪ 95,6 

3 ʂʫʟʦʚʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ,  ʤ
3 

80 

4 ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ,  ʤʤ: 

- ʜʣʠʥʘ 

- ʰʠʨʠʥʘ 

 

- ʚʳʩʦʪʘ (ʦʪ ʛʦʣʦʚʢʠ ʨʝʣʴʩʘ, ʙʝʟ ʛʨʫʟʘ) 

 

178 000 

1390 (1640 ʩ ʘʩʠʥʭʨʦʥʥʳʤʠ 

ʪʷʛʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ) 

1 305 

5 ʂʦʣʝʷ, ʤʤ 1 000 

6 ʂʣʠʨʝʥʩ, ʤʤ 50-100 

7 ɹʘʟʘ ʚʘʛʦʥʦʚ, ʤʤ 2000 

8 ʅʘʛʨʫʟʢʘ ʥʘ ʧʫʪʝʚʫʶ ʩʪʨʫʢʪʫʨʫ: 

- ʦʩʝʚʘʷ, ʪ 

- ʧʦʛʦʥʥʘʷ, ʪ/ʤ 

 

3,0 

1,5 

9 ʂʦʣʠʯʝʩʪʚʦ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ 40 

10 ʄʘʢʩʠʤʘʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʩʢʦʨʦʩʪʴ,  ʢʤ/ʯ 120 

11 ɺʨʝʤʷ ʨʘʟʛʦʥʘ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ,  ʤʠʥ: 

- 70%   ʥʘʛʨʫʞʝʥʠʝ ʜʠʟʝʣʴ-ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ 

- 100% ʥʘʛʨʫʞʝʥʠʝ ʜʠʟʝʣʴ-ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ 

 

19 

10 

12 ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʝʦʜʦʣʝʚʘʝʤʳʡ ʧʦʜʲʸʤ,   %: 

- ʩ ʛʨʫʟʦʤ 160 ʪ 

 

- ʙʝʟ ʛʨʫʟʘ 

 

2,8 (1,6 ʩ ʘʩʠʥʭʨʦʥʥʳʤʠ                                          

ʪʷʛʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ)                              

10,0 

13 ɼʣʠʥʘ ʪʦʨʤʦʟʥʦʛʦ ʧʫʪʠ (ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 120 ʢʤ/ʯ),  ʤ 621 

14 ʇʨʠʚʦʜ ɼʠʟʝʣʴ-ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

(ʚʘʨʠʘʥʪ ʧʨʦʠʟʚʦʜʠʪʝʣ ̫

Hºrmann IMG, ɻʝʨʤʘʥʠʷ) 

15 ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʧʝʨʝʚʦʟʢʫ 1 ʪ ʨʫʜʳ 

 ʥʘ ʨʘʩʩʪʦʷʥʠʝ 1 ʢʤ,  ʛ /ʪ Ĭ ʢʤ 

 

4,2  

16 ʊʦʨʤʦʟʥʘʷ ʩʠʩʪʝʤʘ: 

- ʨʘʙʦʯʘʷ 

- ʩʪʦʷʥʦʯʥʘʷ (ʟʘʧʘʩʥʘʷ) 

 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʘʷ 

(ʚʘʨʠʘʥʪ ʧʨʦʠʟʚʦʜʠʪʝʣ ̫

 Mayr, ɻʝʨʤʘʥʠʷ) 
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ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿʥʘʯʝʥʠʝ (ʦʧʠʩʘʥʠʝ) 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

17 ʇʦʛʨʫʟʢʘ ʨʫʜʳ   ʯʝʨʝʟ ʚʝʨʭʥʠʝ ʣʶʢʠ ʧʨʠ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 2 ʤ/ʩʝʢ 

18  ʈʘʟʛʨʫʟʢʘ ʨʫʜʳ   ʯʝʨʝʟ ʥʠʞʥʠʝ ʣʶʢʠ ʧʨʠ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 2 ʤ/ʩʝʢ 

19 ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʨʘʟʚʦʨʦʪʥʦʛʦ ʫʯʘʩʪʢʘ,  ʤ 50 

20 ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʥʘ ʪʨʘʩʩʝ,  ʤ 150 

21 ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʩʢʦʨʦʩʪʴ ʙʦʢʦʚʦʛʦ ʚʝʪʨʘ,  ʢʤ/ʯ 259 

22 ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʠʪʝʣʝʡ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) 1 

23 ɼʚʠʞʝʥʠʝ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ (ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ) ʨʝʞʠʤʝ        ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

 

 

2.9. ʊʦʧʣʠʚʥʘʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʘʚʪʦʧʦʝʟʜʘ ʉʊʖ 

 
ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʧʝʨʝʚʦʟʢʫ ʦʜʥʦʡ ʪʦʥʥʳ ʞʝʣʝʟʥʦʡ ʨʫʜʳ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʦʜʠʥ ʢʠʣʦʤʝʪʨ ʜʣʷ ʘʚʪʦʧʦʝʟʜʘ ʉʊʖ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ 160 ʪ ʩʦʩʪʘʚʣʷʝʪ 4,2 ʛ/ʪĬʢʤ, ʯʪʦ ʥʠʞʝ 

ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʨʫʜʳ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʨʫʜʳ, ʥʘʧʨʠʤʝʨ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʩʦʩʪʘʚʦʤ ʠʟ 40 ʚʘʛʦʥʦʚ-

ʩʘʤʦʩʚʘʣʦʚ-ʜʫʤʧʢʘʨʦʚ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ ʧʦ 60 ʪ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 100 ʢʤ/ʯ ʫʜʝʣʴʥʳʡ 

ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʪʝʧʣʦʚʦʟʘ ʙʫʜʝʪ ʚʳʰʝ ʫʢʘʟʘʥʥʦʛʦ ʧʨʠʤʝʨʥʦ ʥʘ 15 %. ɹʦʣʴʰʠʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʨʘʚʥʝʥʠʝ ʧʦ ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʨʝʣʴʩʦʚʦʛʦ ʘʚʪʦʧʦʝʟʜʘ STS ʩ 

ʘʚʪʦʧʦʝʟʜʘʤʠ çRoad trainè, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ɸʚʩʪʨʘʣʠʠ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʟʦʚ, ʚʢʣʶʯʘʷ ʛʦʨʥʦʨʫʜʥʫʶ ʧʨʦʜʫʢʮʠʶ (ʩʤ.  ʨʠʩ. 2.15). 

 

 
 

ʈʠʩ. 2.15. ɸʚʪʦʧʦʝʟʜʘ çRoad trainè ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ɸʚʩʪʨʘʣʠʠ ʜʣʷ ʧʝʨʝʚʦʟʢʠ  

ʛʦʨʥʦʨʫʜʥʦʡ ʧʨʦʜʫʢʮʠʠ  

 

ɺ ʪʘʙʣ. 2.12 ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʸʪʥʳʝ ʨʘʩʭʦʜʳ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʧʦʝʟʜʦʚ çRoad trainè ʠ  

STS ʦʜʥʦʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ (160 ʪʦʥʥ) ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʘ ʚ ʦʙʲʸʤʝ 1 ʤʣʥ. ʪʦʥʥ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ 100 ʢʤ. 
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ʊʘʙʣʠʮʘ 2.12 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʟʥʘʯʝʥʠʡ ʨʘʩʯʸʪʥʦʛʦ ʨʘʩʭʦʜʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ  

ʧʨʠ ʧʝʨʝʚʦʟʢʝ 1 ʤʣʥ. ʪʦʥʥ ʛʨʫʟʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 100 ʢʤ ʘʚʪʦʧʦʝʟʜʘʤʠ çRoad trainè ʠ STS 

 

 

 

     ɸʚʪʦʧʦʝʟʜ 

ʈʘʩʯʸʪʥʳʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʧʨʠ ʧʝʨʝʚʦʟʢʝ  

1 ʤʣʥ. ʪʦʥʥ ʛʨʫʟʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 100 ʢʤ (ʩ ʫʯʸʪʦʤ ʧʦʨʦʞʥʝʛʦ 

ʧʨʦʙʝʛʘ), ʪʦʥʥ 

ɸʩʬʘʣʴʪʦʙʝʪʦʥʥʦʝ 

ʧʦʢʨʳʪʠʝ 

ʋʢʘʪʘʥʥʦʝ ʛʨʘʚʠʡʥʦʝ 

ʧʦʢʨʳʪʠʝ 

ʇʫʪʝʚʘʷ ʩʪʨʫʢʪʫʨʘ       

STS 

çRoad trainè 2375*  3125* - 

STS - - 650*  
*ʧʨʠ ʫʜʝʣʴʥʦʤ ʨʘʩʭʦʜʝ ʪʦʧʣʠʚʘ ʜʠʟʝʣʴʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ 210 ʛ/ʢɺʪĬʯ 

 

2.10. ʈʘʩʯʸʪ  ʨʝʣʴʩʘ-ʩʪʨʫʥʳ (çʧʨʦʜʦʣʴʥʦʡ ʰʧʘʣʳè),  ʣʝʞʘʱʝʡ ʥʘ ʫʧʨʫʛʦʤ  ʦʩʥʦʚʘʥʠʠ 

 
ʈʘʩʯʸʪ ʫʜʝʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʧʦʜʦʰʚʳ ʨʝʣʴʩʘ-ʩʪʨʫʥʳ, ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʠ 

ʥʘʧʨʷʞʝʥʠʡ ʠʟʛʠʙʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ ʪʨʸʭ ʚʘʨʠʘʥʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʨʝʣʴʩʘ-ʩʪʨʫʥʳ: ʠʩʭʦʜʥʳʡ 

ʚʘʨʠʘʥʪ, ʚʘʨʠʘʥʪ ʥʘ ʦʩʥʦʚʝ ʨʦʩʩʠʡʩʢʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʨʝʣʴʩʘ ʪʠʧʘ ʈ50 ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ. ʅʘ ʦʩʥʦʚʝ  ʠʩʭʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʘʢʞʝ ʘʥʘʣʠʟ 

ʚʣʠʷʥʠʷ ʥʘʪʷʞʝʥʠʷ ʩʪʨʫʥ ʥʘ ʧʨʦʛʠʙʳ ʨʝʣʴʩʘ ʠ ʚʝʣʠʯʠʥʳ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʚ ʥʸʤ. 

ʈʘʩʯʸʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. ʄʦʜʝʣʠ ʩʪʨʦʠʣʘʩʴ ʥʘ 

ʇʂ ʩ ʧʦʤʦʱʴʶ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Femap with NX Nastran.  

 

2.10.1. ʀʩʭʦʜʥʳʡ ʚʘʨʠʘʥʪ 

 

ʇʨʠʚʝʜʸʥʥʦʝ ʢ ʩʪʘʣʠ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʨʝʣʴʩʘ-ʩʪʨʫʥʳ, çʟʘʰʠʪʦʛʦè ʚ ʛʨʫʥʪ, ʠʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩ. 2.16.  

 
ʈʠʩ. 2.16. ʇʨʠʚʝʜʸʥʥʦʝ ʢ ʩʪʘʣʠ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʨʝʣʴʩʘ-ʩʪʨʫʥʳ 
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ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

 

ʇʨʠʚʝʜʸʥʥʘʷ ʢ ʩʪʘʣʠ ʧʣʦʱʘʜʴ ʨʝʣʴʩʘ-ʩʪʨʫʥʳ (ʩ ʫʯʸʪʦʤ ʙʝʪʦʥʘ):  A = 66,2 ʩʤ
2
. 

    

E = 2Ā10
11

 ʇʘ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʩʪʘʣʠ ʨʝʣʴʩʘ. 

    

J = 8,5Ā10
-5
 ʤ

4
  ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʨʠʚʝʜʸʥʥʦʛʦ ʢ ʩʪʘʣʠ ʩʝʯʝʥʠʷ ʨʝʣʴʩʘ. 

 

ɽĀJ = 1,7Ā10
7
 ʅĀʤ

2
.  

  

P = 20 000 ʅ ï ʩʠʣʘ ʜʘʚʣʝʥʠʷ ʦʪ ʦʜʥʦʛʦ ʢʦʣʝʩʘ (ʥʘ ʨʝʣʴʩʝ ʙʝʩʢʦʥʝʯʥʦʡ ʜʣʠʥʳ ʫʩʪʘʥʦʚʣʝʥʳ 1 

ʢʦʣʝʩʦ, ʣʠʙʦ 2 ʢʦʣʝʩʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,75 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ). 

   

b = 0,16 ʤ ï ʰʠʨʠʥʘ ʦʩʥʦʚʘʥʠʷ (ʧʦʜʦʰʚʳ) ʨʝʣʴʩʘ. 

   

ɟ = 110 ʢʛ/ʤ ï ʣʠʥʝʡʥʘʷ ʧʣʦʪʥʦʩʪʴ (ʤʘʩʩʘ) ʨʝʣʴʩʘ. 

   

k ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʘʪʣʠʚʦʩʪʠ ʫʧʨʫʛʦʛʦ ʦʩʥʦʚʘʥʠʷ (ʛʨʫʥʪʘ). ʂʦʵʬʬʠʮʠʝʥʪ ʯʠʩʣʝʥʥʦ ʨʘʚʝʥ 

ʩʠʣʝ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʢ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ ʦʩʥʦʚʘʥʠʷ (1 ʩʤ
2
), ʯʪʦʙʳ ʜʘʪʴ ʝʤʫ 

ʦʩʘʜʢʫ, ʨʘʚʥʫʶ ʝʜʠʥʠʮʝ ʜʣʠʥʳ (1 ʩʤ).  

 

kʧ = kĀb ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʩʪʝʣʠ. 

   

 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʨʝʣʴʩʘ (ʦʩʥʦʚʘʥʠʷ) ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʜʥʦʡ ʩʠʣʳ: 

 

4 33
354,0

EJbk

P
Y

 

 
ʄʘʢʩʠʤʘʣʴʥʳʡ ʠʟʛʠʙʘʶʱʠʡ  ʤʦʤʝʥʪ ʚ ʨʝʣʴʩʝ ʦʪ ʦʜʥʦʡ ʩʠʣʳ: 

 

4354,0
kb

EJ
PM

 
 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʛʨʫʥʪ ʧʦʜ ʧʦʜʦʰʚʦʡ ʨʝʣʴʩʘ (ʧʦʜ ʩʠʣʦʡ ʈ): 

4
3

354,0
EJb

k
Pp

 
 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʜʚʫʭ ʩʣʫʯʘʝʚ: ʥʘ ʨʝʣʴʩ ʜʝʡʩʪʚʫʝʪ ʦʜʥʘ ʩʠʣʘ ʦʪ ʦʜʥʦʛʦ 

ʢʦʣʝʩʘ (P = 20 000 ʅ) ʠ ʥʘ ʨʝʣʴʩ ʜʝʡʩʪʚʫʶʪ ʜʚʝ ʩʠʣʳ ʦʪ ʜʚʫʭ ʢʦʣʸʩ, ʨʘʟʤʝʱʸʥʥʳʭ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ  0,75 ʤ  ʜʨʫʛ ʦʪ ʜʨʫʛʘ (2 P = 2 ʭ 20 000 ʅ). 
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ʉʣʫʯʘʡ ʧʝʨʚʳʡ (P = 20 000 ʅ ï ʥʘ ʨʝʣʴʩ ʜʝʡʩʪʚʫʝʪ ʦʜʥʘ ʩʠʣʘ ʦʪ ʦʜʥʦʛʦ ʢʦʣʝʩʘ) 

 

ɺ ʪʘʙʣ. 2.13 ʧʨʠʚʝʜʝʥʳ ʚʩʝ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʪʨʸʭ ʛʨʫʥʪʦʚ ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʠ.  

ʅʘ ʨʠʩ. 2.17 ʠʟʦʙʨʘʞʝʥʘ ʵʧʶʨʘ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʚ ʨʝʣʴʩʝ-ʩʪʨʫʥʝ ʜʣʷ ʧʣʦʪʥʦʛʦ ʛʨʫʥʪʘ. 

ʅʘ ʨʠʩ.2.18 ʠʟʦʙʨʘʞʝʥʘ ʵʧʶʨʘ  ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʧʦʜ ʧʦʜʦʰʚʦʡ ʨʝʣʴʩʘ ʜʣʷ ʧʣʦʪʥʦʛʦ ʛʨʫʥʪʘ. 

ʅʘ ʨʠʩ. 2.19 ʠʟʦʙʨʘʞʝʥʘ ʵʧʶʨʘ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʧʦʜ ʧʦʜʦʰʚʦʡ ʨʝʣʴʩʘ  ʜʣʷ ʛʨʫʥʪʘ ʩʨʝʜʥʝʡ 

ʧʣʦʪʥʦʩʪʠ. 

ʅʘ ʨʠʩ. 2.20 ʠʟʦʙʨʘʞʝʥʘ ʵʧʶʨʘ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʧʦʜ ʧʦʜʦʰʚʦʡ ʨʝʣʴʩʘ ʜʣʷ ʥʝʧʣʦʪʥʦʛʦ 

ʛʨʫʥʪʘ. 

 
ʊʘʙʣʠʮʘ 2.13 

ʇʦʢʘʟʘʪʝʣʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʦʜʥʦʡ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʠʣʳ 

 

 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢ

ʘ 

ʛʨʫʥʪʘ 

 

ʂʦʵʬʬʠʮʠʝʥʪ    

ʧʦʜʘʪʣʠʚʦʩʪʠ                            

ʦʩʥʦʚʘʥʠʷ, 

ʅ/ʤ
3 

(ʢʛʩ/ʩʤ
3 
) 

ʄʘʢʩ. 

ʠʟʛʠʙʘʶʱʠʡ 

ʤʦʤʝʥʪ, ʅĀʤ, ʠ 

 ʤʘʢʩ. 

ʜʝʬʦʨʤʘʮʠʷ 

ʦʩʥʦʚʘʥʠʷ 

(ʤʤ) 

ʄʘʢʩ. 

ʥʘʧʨʷʞʝʥʠʷ 

ʦʪ ʠʟʛʠʙʘ, ʄʇʘ 

ʄʘʢʩ. 

ʜʘʚʣʝʥʠʝ 

ʥʘ   ʛʨʫʥʪ 

ʧʦʜ 

ʧʦʜʦʰʚʦʡ 

ʨʝʣʴʩʘ, 

ʅ/ʤ
2
 

(ʢʛʩ/ʩʤ
2
) 

 

ɺʝʨʭ 

ʨʝʣʴʩʘ 

 

 

ʅʠʟ 

ʨʝʣʴʩʘ 

 

 

ʇʣʦʪʥʳʡ ʛʨʫʥʪ 

 

10
8
 

(10) 

 

 

7088 

(0,52) 

 

ï12,3 

+2,5 

 

 

+14,5 

ï3,0 

 

52000 

(0,52) 

 

ɻʨʫʥʪ ʩʨʝʜʥʝʡ  

ʧʣʦʪʥʦʩʪʠ 

 

5Ā10
7
 

(5,0) 

 

 

8461 

(0,89) 

 

ï14,6 

+3,0 

 

 

+17,3 

ï3,55 

 

44500 

(0,445) 

 

ʅʝʧʣʦʪʥʳʡ 

ʛʨʫʥʪ 

 

 

5Ā10
6
 

(0,5) 

 

15140 

(5,53) 

 

ï26,2 

+5,43 

 

 

+30,9 

ï6,4 

 

27650 

(0,2765) 

            ɼʘʚʣʝʥʠʝ ʥʘ ʛʨʫʥʪ ʧʦʜ ʨʝʣʴʩʦʤ-ʩʪʨʫʥʦʡ  ʨʘʚʥʦ ʧʨʦʠʟʚʝʜʝʥʠʶ: (ɼʝʬʦʨʤʘʮʠʷ ʦʩʥʦʚʘʥʠʷ) ʭ (ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʦʜʘʪʣʠʚʦʩʪʠ ʫʧʨʫʛʦʛʦ  ʦʩʥʦʚʘʥʠʷ). 
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ʈʠʩ. 2.17.  ʕʧʶʨʘ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ (ʅĀʤ) ʚ ʨʝʣʴʩʝ-ʩʪʨʫʥʝ, ʣʝʞʘʱʝʤ ʥʘ ʧʣʦʪʥʦʤ ʛʨʫʥʪʝ 

 

 
ʈʠʩ. 2.18.  ʕʧʶʨʘ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʧʦʜ ʧʦʜʦʰʚʦʡ ʨʝʣʴʩʘ (ʢʛʩ/ʩʤ

2
),  

ʣʝʞʘʱʝʤ ʥʘ ʧʣʦʪʥʦʤ ʛʨʫʥʪʝ 
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ʈʠʩ. 2.19.  ʕʧʶʨʘ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʧʦʜ ʧʦʜʦʰʚʦʡ ʨʝʣʴʩʘ (ʢʛʩ/ʩʤ

2
), 

  ʣʝʞʘʱʝʤ ʥʘ ʛʨʫʥʪʝ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ 

 
ʈʠʩ. 2.20.  ʕʧʶʨʘ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʧʦʜ ʧʦʜʦʰʚʦʡ ʨʝʣʴʩʘ (ʢʛʩ/ʩʤ

2
),             

 ʣʝʞʘʱʝʤ ʥʘ ʥʝʧʣʦʪʥʦʤ ʛʨʫʥʪʝ 
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ʉʣʫʯʘʡ ʚʪʦʨʦʡ (2 P = 2ʭ20 000 ʅ ï ʥʘ ʨʝʣʴʩ ʜʝʡʩʪʚʫʶʪ ʜʚʝ ʩʠʣʳ ʦʪ ʜʚʫʭ ʢʦʣʸʩ, ʨʘʟʤʝʱʸʥʥʳʭ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ  0,75 ʤ  ʜʨʫʛ ʦʪ ʜʨʫʛʘ). 

 

ɺ ʪʘʙʣ. 2.14 ʧʨʠʚʝʜʝʥʳ ʚʩʝ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʪʨʸʭ ʛʨʫʥʪʦʚ ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʠ.  

ʅʘ ʨʠʩ. 2.21 ʠʟʦʙʨʘʞʝʥʘ ʵʧʶʨʘ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʚ ʨʝʣʴʩʝ-ʩʪʨʫʥʝ ʜʣʷ ʧʣʦʪʥʦʛʦ ʛʨʫʥʪʘ. 

ʅʘ ʨʠʩ. 2.22 ʠʟʦʙʨʘʞʝʥʘ ʵʧʶʨʘ  ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʧʦʜ ʧʦʜʦʰʚʦʡ ʨʝʣʴʩʘ ʜʣʷ ʧʣʦʪʥʦʛʦ ʛʨʫʥʪʘ. 

ʅʘ ʨʠʩ. 2.23 ʠʟʦʙʨʘʞʝʥʘ ʵʧʶʨʘ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʧʦʜ ʧʦʜʦʰʚʦʡ ʨʝʣʴʩʘ  ʜʣʷ ʛʨʫʥʪʘ ʩʨʝʜʥʝʡ 

ʧʣʦʪʥʦʩʪʠ. 

ʅʘ ʨʠʩ. 2.24 ʠʟʦʙʨʘʞʝʥʘ ʵʧʶʨʘ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʧʦʜ ʧʦʜʦʰʚʦʡ ʨʝʣʴʩʘ ʜʣʷ ʥʝʧʣʦʪʥʦʛʦ 

ʛʨʫʥʪʘ. 

 
ʊʘʙʣʠʮʘ 2.14 

ʇʦʢʘʟʘʪʝʣʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʜʚʫʭ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʩʠʣ 

 

 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʛʨʫʥʪʘ 

 

ʂʦʵʬʬʠʮʠʝʥʪ                                              

ʧʦʜʘʪʣʠʚʦʩʪʠ     

ʦʩʥʦʚʘʥʠʷ, 

ʅ/ʤ
3 

(ʢʛʩ/ʩʤ
3 
) 

ʄʘʢʩ. 

ʠʟʛʠʙʘʶʱʠʡ 

ʤʦʤʝʥʪ, ʅĀʤ, ʠ 

ʤʘʢʩ. 

ʜʝʬʦʨʤʘʮʠʷ 

ʦʩʥʦʚʘʥʠ  ̫

(ʤʤ) 

ʄʘʢʩ. 

ʥʘʧʨʷʞʝʥʠʷ 

ʦʪ ʠʟʛʠʙʘ, ʄʇʘ 

ʄʘʢʩ. 

ʜʘʚʣʝʥʠʝ ʥʘ 

ʛʨʫʥʪ ʧʦʜ 

ʧʦʜʦʰʚʦʡ 

ʨʝʣʴʩʘ, 

ʅ/ʤ
2
 

(ʢʛʩ/ʩʤ
2
) 

 

ɺʝʨʭ   

ʨʝʣʴʩʘ 

 

 

ʅʠʟ 

ʨʝʣʴʩʘ 

 

 

ʇʣʦʪʥʳʡ ʛʨʫʥʪ 

 

10
8
 

(10) 

 

 

8 610 

(0,9) 

 

ï14,9 

+4,7 

 

 

+17,7 

ï5,5 

 

90 300 

(0,903) 

 

ɻʨʫʥʪ ʩʨʝʜʥʝʡ 

ʧʣʦʪʥʦʩʪʠ 

 

5Ā10
7
 

(5,0) 

 

 

11100 

(1,56) 

 

ï19,1 

+5,75 

 

 

+22,6 

ï6,8 

 

78000 

(0,78) 

 

ʅʝʧʣʦʪʥʳʡ 

ʛʨʫʥʪ 

 

 

5Ā10
6
 

(0,5) 

 

23700 

(9,54) 

 

ï41,0 

+10,7 

 

 

+48,4 

ï12,6 

 

47700 

(0,48) 

 

ɼʘʚʣʝʥʠʝ ʥʘ ʛʨʫʥʪ ʧʦʜ ʨʝʣʴʩʦʤ-ʩʪʨʫʥʦʡ  ʨʘʚʥʦ ʧʨʦʠʟʚʝʜʝʥʠʶ: (ɼʝʬʦʨʤʘʮʠʷ ʦʩʥʦʚʘʥʠʷ) ʭ (ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʦʜʘʪʣʠʚʦʩʪʠ ʫʧʨʫʛʦʛʦ  ʦʩʥʦʚʘʥʠʷ) 

 

  

ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʪʘʙʣ. 2.13 ʠ 2.14, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʩʧʘʨʝʥʥʳʭ ʢʦʣʸʩʘʭ 

(ʨʘʟʤʝʱʸʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,75 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ) ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʛʨʫʥʪ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʠʥʦʯʥʳʤ ʢʦʣʝʩʦʤ ʙʫʜʝʪ ʚʳʰʝ ʚ 1,7 ʨʘʟʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʛʨʫʥʪʘ. ʇʦʵʪʦʤʫ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʝʣʴʩʦʚʦʛʦ ʘʚʪʦʧʦʝʟʜʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʱʘʪʴ ʢʦʣʸʩʘ ʧʦ ʝʛʦ ʜʣʠʥʝ 

ʨʘʚʥʦʤʝʨʥʦ, ʙʝʟ ʩʙʣʠʞʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʢʦʣʸʩ ʜʨʫʛ ʩ ʜʨʫʛʦʤ.  
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ʈʠʩ. 2.21.  ʕʧʶʨʘ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ (ʅĀʤ) ʚ ʨʝʣʴʩʝ-ʩʪʨʫʥʝ  

ʜʣʷ ʧʣʦʪʥʦʛʦ ʛʨʫʥʪʘ 

 
ʈʠʩ. 2.22.  ʕʧʶʨʘ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʧʦʜ ʧʦʜʦʰʚʦʡ ʨʝʣʴʩʘ (ʢʛʩ/ʩʤ

2
)             
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  ʜʣʷ ʧʣʦʪʥʦʛʦ ʛʨʫʥʪʘ 

 

 
ʈʠʩ. 2.23.  ʕʧʶʨʘ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʧʦʜ ʧʦʜʦʰʚʦʡ ʨʝʣʴʩʘ (ʢʛʩ/ʩʤ

2
)              

 ʜʣʷ ʛʨʫʥʪʘ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ 

 
ʈʠʩ. 2.24.  ʕʧʶʨʘ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʧʦʜ ʧʦʜʦʰʚʦʡ ʨʝʣʴʩʘ (ʢʛʩ/ʩʤ

2
)               

ʜʣʷ ʥʝʧʣʦʪʥʦʛʦ ʛʨʫʥʪʘ 


