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ʋɼʂ 514.18 

ɿʘʪʚʝʨʜʞʝʥʦ ɺʯʝʥʦʶ ʈʘʜʦʶ ʃʫʮʴʢʦʛʦ ʅʊʋ, ʧʨʦʪʦʢʦʣ ˉ 10 ʚʽʜ 28.04. 

2017 ʨ. 

ɿʘʪʚʝʨʜʞʝʥʦ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʶ ʨʘʜʦʶ ʃʫʮʴʢʦʛʦ ʅʊʋ, ʧʨʦʪʦʢʦʣ ˉ 8 

ʚʽʜ 19.04. 2017 ʨ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʶ ʨʘʜʦʶ ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʃʫʮʴʢʦʛʦ ʅʊʋ, ʧʨʦʪʦʢʦʣ ˉ 8 ʚʽʜ 11.04. 2017 ʨ. 

ʈʦʟʛʣʷʥʫʪʦ ʥʘ ʟʘʩʽʜʘʥʥʽ ʤʝʪʦʜʠʯʥʦʛʦ ʩʝʤʽʥʘʨʫ ʢʘʬʝʜʨʠ ʽʥʞʝʥʝʨʥʦʾ ʪʘ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʧʨʦʪʦʢʦʣ ˉ 9 ʚʽʜ 4.04. 2017 ʨ. 

 

ʋʢʣʘʜʘʯʽ:  

ʉ.ɯ. ʇʫʩʪʶʣʴʛʘ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʃʫʮʴʢʦʛʦ ʅʊʋ 

ɺ. ʈ. ʉʘʤʦʩʪʷʥ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʃʫʮʴʢʦʛʦ ʅʊʋ 

ʖ. ɺ. ʂʣʘʢ, ʘʩʠʩʪʝʥʪ ʃʫʮʴʢʦʛʦ ʅʊʋ 

 

ʈʝʮʝʥʟʝʥʪʠ:   

ʉ. ʄ. ʂʦʚʘʣʴʦʚ ï ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ 

ʢʘʬʝʜʨʠ ʽʥʞʝʥʝʨʥʦʾ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ, 

ɭ. ɺ. ʇʫʛʘʯʦʚ ï ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ 

ʢʘʬʝʜʨʠ ʦʩʥʦʚ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʛʨʘʬʽʢʠ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, 

ɯ. ʅ. ɹʫʨʯʘʢ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ 

ʢʘʬʝʜʨʠ ʽʥʞʝʥʝʨʥʦʾ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʃʫʮʴʢʦʛʦ ʅʊʋ. 

ɯʥʞʝʥʝʨʥʘ ʛʨʘʬʽʢʘ ʚ SolidWorks: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ/ ʉ.ɯ. 

ʇʫʩʪʶʣʴʛʘ, ɺ.ʈ. ʉʘʤʦʩʪʷʥ, ʖ.ɺ. ʂʣʘʢ   ï ʃʫʮʴʢ: ɺʝʞʘ, 2018. ï 

172 ʩ. 

 ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʤʽʩʪʠʪʴ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʧʦʩʪʫʧʦʚʦ, ʥʘ 

ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʢʣʘʜʘʭ ʜʦʟʚʦʣʷʻ ʯʠʪʘʯʫ ʦʧʘʥʫʚʘʪʠ ʦʩʥʦʚʘʤʠ ʨʦʙʦʪʠ ʽʟ 

ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʜʫʢʪʦʤ SolidWorks, ʦʟʥʘʡʦʤʠʪʠʩʷ ʽʟ ʤʝʪʦʜʘʤʠ ʩʪʚʦʨʝʥʥʷ 

ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʨʽʟʥʠʭ ʪʝʭʥʽʯʥʠʭ ʜʝʪʘʣʝʡ, ʥʘʚʯʠʪʠʩʷ ʩʧʦʩʦʙʘʤ 

ʨʦʟʨʦʙʢʠ ʢʨʝʩʣʝʥʴ ʜʝʪʘʣʝʡ ʽ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ. 

 

 

 

 

 

 

    É   ʉ.ɯ. ʇʫʩʪʶʣʴʛʘ, ɺ.ʈ. ʉʘʤʦʩʪʷʥ, ʖ.ɺ. ʂʣʘʢ   2018 
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ɺʉʊʋʇ 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʪʨʠʚʠʤʽʨʥʽ ʤʦʜʝʣʽ ʤʝʭʘʥʽʟʤʽʚ ʽ 

ʤʘʰʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦ ʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʘʣʝ ʡ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʽʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʽʜ ʷʢʦʩʪʽ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʟʘʣʝʞʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʥʷ ʧʨʦʩʪʠʭ, 

ʥʝ ʧʝʨʝʦʙʪʷʞʝʥʠʭ ʟʘʡʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʪʝʭʥʽʯʥʠʭ ʦʙô̒ ʢʪʽʚ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ 

ʧʨʦʝʢʪʫʚʘʥʥʷ. 

SolidWorks  ï ʨʦʟʨʦʙʢʘ SolidWorks Corp. (ʉʐɸ), ʻ 

ʧʦʪʫʞʥʠʤ ʟʘʩʦʙʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʷʢʝ ʧʦʚʥʽʩʪʶ ʚʠʨʽʰʫʻ 

ʧʨʦʙʣʝʤʠ ʱʦʜʝʥʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʽʥʞʝʥʝʨʘ-

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ. SolidWorks ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʥʘʩʢʨʽʟʥʠʡ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʽʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʨʦʙʽʚ ʙʫʜʴ-

ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ. ʎʷ ʩʠʩʪʝʤʘ ʥʝ ʤʘʻ ʦʙʤʝʞʝʥʴ 

ʧʦ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʩʢʣʘʜʥʠʭ ʟʙʽʨʦʢ, ʥʘʜʘʻ ʚʝʣʠʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʬʦʨʤʣʝʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, 

ʨʦʙʦʪʠ ʟ ʣʠʩʪʦʚʠʤ ʤʝʪʘʣʦʤ, ʩʪʚʦʨʝʥʥʷ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ. SolidWorks ʧʦʚʥʽʩʪʶ ʧʽʜʪʨʠʤʫʻ ʩʪʘʥʜʘʨʪʠ ɭʉʂɼ 

ʚ ʯʘʩʪʠʥʽ ʦʬʦʨʤʣʝʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ.  

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ SolidWorks ï ʮʝ ʧʨʦʜʫʢʪ ʽʟ 

ʥʘʩʪʽʣʴʢʠ ʰʠʨʦʢʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʱʦ ʫ 

ʜʘʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʥʝʤʦʞʣʠʚʦ ʨʦʟʛʣʷʥʫʪʠ ʚʩʽ ʘʩʧʝʢʪʠ ʪʘ 

ʥʶʘʥʩʠ ʧʨʦʮʝʩʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʊʦʤʫ ʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʦʩʥʦʚʥʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʝʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʥʘʚʠʯʢʘʤ ʪʘ ʧʦʥʷʪʪʷʤ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʽ ʩʪʫʜʝʥʪʫ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ɺʅɿ ʜʣʷ 

ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʧʦ 

ʧʨʦʝʢʪʫʚʘʥʥ ʁʨʽʟʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʚʫʟʣʽʚ ʪʘ ʜʝʪʘʣʝʡ. 
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ɺʠʤʦʛʠ ʜʦ ʩʪʫʜʝʥʪʘ, ʷʢʠʡ ʟʙʠʨʘʻʪʴʩʷ ʧʨʘʮʶʚʘʪʠ ʫ 

SolidWorks: 

- ʤʘʪʠ ʧʝʚʥʠʡ ʜʦʩʚʽʜ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʤʝʭʘʥʽʯʥʠʭ 
ʚʫʟʣʽʚ ʪʘ ʜʝʪʘʣʝʡ; 

- ʤʘʪʠ ʧʝʚʥʠʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʚ ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ 
Windows. 

  

 ʄʝʪʦʶ ʜʘʥʦʛʦ ʢʫʨʩʫ ʻ ʚʠʚʯʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʤʝʪʦʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ SolidWorks 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʝʪʘʣʝʡ ʪʘ ʩʧʦʩʦʙʽʚ 

ʩʪʚʦʨʝʥʥʷ ʢʨʝʩʣʝʥʴ ʪʘʢʠʭ ʜʝʪʘʣʝʡ ʽ ʦʢʨʝʤʠʭ ʩʢʣʘʜʘʣʴʥʠʭ 

ʦʜʠʥʠʮʴ. 

  

 ɺ ʦʩʥʦʚʫ ʜʘʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʧʦʢʣʘʜʝʥʦ ʧʽʜʭʽʜ, ʷʢʠʡ 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʧʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʋ 

ʧʨʦʮʝʩʽ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʠʚʯʝʥʥʶ 

ʧʨʦʮʝʜʫʨ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʽʰʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʈʦʙʦʪʘ ʽʟ ʥʘʚʯʘʣʴʥʠʤʠ ʧʨʠʢʣʘʜʘʤʠ 

ʜʘ̒ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʫ ʟʘʚʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʢʦʤʘʥʜʠ, 

ʧʘʨʘʤʝʪʨʠ ʪʘ ʤʝʥʶ ʚ ʢʦʥʪʝʢʩʪʽ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ 

ʟʘʚʜʘʥʥʷ. 

 ʇʨʦʛʨʘʤʘ SolidWorks ï ʮʝ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʦʩʥʦʚʽ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɺʦʥʘ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʙô̒ ʤʥʦʛʦ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʚ ʷʢʽʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʨʫʯʥʠʡ ʛʨʘʬʽʯʥʠʡ 

ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʩʠʩʪʝʤʠ Windows.  

 ʊʦʯʥʦ ʪʘʢ ʩʘʤʦ ʷʢ ʢʦʥʢʨʝʪʥʠʡ ʤʝʭʘʥʽʯʥʠʡ ʚʫʟʦʣ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʦʢʨʝʤʠʭ ʜʝʪʘʣʝʡ, ʤʦʜʝʣʴ SolidWorks 

ʩʪʚʦʨʶʻʪʴʩʷ ʽʟ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ.  

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʽ ʧʨʦʛʨʘʤʠ, ʢʦʨʠʩʪʫʚʘʯ 

ʧʨʘʮʶʻ ʽʟ ʦʢʨʝʤʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʙʦʙʠʰʢʘ, ʚʠʨʽʟʠ, ʦʪʚʦʨʠ, ʦʢʨʫʛʣʝʥʥʷ, ʬʘʩʢʠ ʽ ʪ.ʽ. ʇʦ ʤʽʨʽ 

ʩʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ, ʚʦʥʠ ʚʩʪʘʚʣʷʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ 

ʤʦʜʝʣʴ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ. 
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 ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʤʽʩʪʠʪʴ 12 ʨʦʟʜʽʣʽʚ, ʫ ʷʢʠʭ 

ʧʦʩʪʫʧʦʚʦ, ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʢʣʘʜʘʭ, ʚʠʢʣʘʜʘʻʪʴʩʷ ʤʘʪʝʨʽʘʣ. 

ʆʩʦʙʣʠʚʫ ʮʽʥʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʷʻ ʣʘʙʦʨʘʪʦʨʥʠʡ ʧʨʘʢʪʠʢʫʤ ʫ 

ʢʽʥʮʽ ʧʦʩʽʙʥʠʢʘ ʽʟ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, 

ʨʦʟʚô̫ ʟʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ ʟʘʩʚʦʾʪʠ ʤʘʪʝʨʽʘʣ. 
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ʈʆɿɼɯʃ 1. ɯʅʊɽʈʌɽʁʉ ʇʈʆɻʈɸʄʀ SOLIDWORKS  

 

 ʇʨʦʛʨʘʤʘ SolidWorks ʫ ʛʨʘʬʽʯʥʦʤʫ ʨʝʞʠʤʽ 

ʚʽʜʦʙʨʘʞʘʻ ʩʪʨʫʢʪʫʨʫ ʩʪʚʦʨʶʚʘʥʦʾ ʤʦʜʝʣʽ ʥʘ ʦʩʥʦʚʽ ʝʣʝʤʝʥʪʽʚ 

ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʚʽʢʥʽ, ʷʢʝ ʥʘʟʠʚʘʻʪʴʩʷ ɼʝʨʝʚʦʤ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ (Feature Manager). ɺ ɼʝʨʝʚʽ 

ʢʦʥʩʪʨʫʁ ʚʘʥʥʷ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ, ʘʣʝ ʡ ʚʦʥʦ ʥʘʜʘʻ 

ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ. 

 ɼʣʷ ʽʣʶʩʪʨʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ɼʝʨʝʚʽ 

ʢʦʥʩʪʨʫʁ ʚʘʥʥʷ ʨʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʥʘ ʨʠʩ. 1.1. ʗʢʱʦ 

ʚʽʜʦʙʨʘʟʠʪʠ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ɼʝʨʝʚʦʤ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʪʦ ʚʦʥʠ ʚʠʛʣʷʜʘʶʪʴ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

 
ʈʠʩ. 1.1 

 

 ʈʦʟʤʽʨʠ ʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʬʽʢʩʫʶʪʴʩʷ 

ʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʤʦʜʝʣʽ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʚʪʽʣʠʪʠ 

ʽʜʝʶ ʧʨʦʝʢʪʫ ʘʣʝ ʽ ʰʚʠʜʢʦ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʚ ʤʦʜʝʣʴ. 

ʂʝʨʫʶʯʽ ʨʦʟʤʽʨʠ. ʎʝ ʨʦʟʤʽʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʝʣʝʤʝʥʪʫ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʨʦʟʤʽʨʠ, ʧʦʚô̫ ʟʘʥʽ 

ʽʟ ʛʝʦʤʝʪʨʽʻʶ ʝʩʢʽʟʘ, ʘ ʪʘʢʦʞ ʨʦʟʤʽʨʠ, ʧʦʚô̫ ʟʘʥʽ ʽʟ ʩʘʤʠʤ 

ʝʣʝʤʝʥʪʦʤ. ʋ ʷʢʦʩʪʽ ʧʨʦʩʪʦʛʦ ʧʨʠʢʣʘʜʫ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʪʘʢʠʡ 

ʝʣʝʤʝʥʪ, ʷʢ ʮʠʣʽʥʜʨʠʯʥʘ ʙʦʙʠʰʢʘ (ʨʠʩ. 1.1). ɼʽʘʤʝʪʨʦʤ 
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ʙʦʙʠʰʢʠ ʢʝʨʫʻ ʜʽʘʤʝʪʨ, ʟʘʜʘʥʦʛʦ ʚ ʝʩʢʽʟʽ, ʢʦʣʘ. ɺʠʩʦʪʘ 

ʙʦʙʠʰʢʠ ʢʝʨʫʻʪʴʩʷ ʛʣʠʙʠʥʦʶ, ʥʘ ʷʢʫ ʮʝ ʢʦʣʦ ʙʫʣʦ ʚʠʪʷʛʥʫʪʝ 

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʝʣʝʤʝʥʪʫ. 

ɺʟʘʻʤʦʟʚô̫ ʟʢʠ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢ 

ʧʘʨʘʣʝʣʴʥʽʩʪʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʩʪʴ, ʥʘʣʝʞʥʽʩʪʴ, ʜʦʪʠʯʥʽʩʪʴ, 

ʢʦʥʮʝʥʪʨʠʯʥʽʩʪʴ ʽ ʪ.ʽ. ɿʘʚʜʷʢʠ ʚʚʝʜʝʥʥʷ ʮʠʭ ʜʘʥʠʭ ʫ ʝʩʢʽʟ, 

ʧʨʦʛʨʘʤʘ SolidWorks  ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʽʩʪʶ ʟʜʽʡʩʥʠʪʠ 

ʟʘʜʫʤ ʧʨʦʝʢʪʫ ʚ ʤʦʜʝʣʽ. 

 

ʆʙô̒ ʤʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʆʙô̒ ʤʥʘ (ʘʙʦ ʪʚʝʨʜʦʪʽʣʴʥʘ ʤʦʜʝʣʴ) ï ʥʘʡʙʽʣʴʰ 

ʟʘʚʝʨʰʝʥʠʡ ʪʠʧ ʛʝʦʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʽ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʫ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. ɺʦʥʘ ʚʢʣʶʯʘʻ 

ʚʩʶ ʛʝʦʤʝʪʨʽʶ ʢʘʨʢʘʩʘ ʽ ʧʦʚʝʨʭʦʥʴ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʧʦʚʥʦʛʦ 

ʦʧʠʩʫ ʢʨʦʤʦʢ ʽ ʛʨʘʥʝʡ ʤʦʜʝʣʽ. ʆʢʨʽʤ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʚʽʜʦʤʦʩʪʝʡ, ʚʦʥʘ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ 

ʪʦʧʦʣʦʛʽʻʶ ʤʦʜʝʣʽ ʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʝʦʤʝʪʨʽʾ. ʇʨʠʢʣʘʜʦʤ 

ʪʦʧʦʣʦʛʽʾ ʤʦʞʝ ʩʣʫʞʠʪʠ ʪʝ, ʷʢʽ ʛʨʘʥʽ (ʧʦʚʝʨʭʥʽ) ʫʪʚʦʨʶʶʪʴ 

ʢʨʦʤʢʫ (ʢʨʠʚʫ) ʽ ʱʦ ʚʦʥʘ ʩʦʙʦʶ ʷʚʣʷʻ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ 

ʣʦʛʽʢʠ, ʪʘʢʽ ʦʧʝʨʘʮʽʾ, ʷʢ ʦʢʨʫʛʣʝʥʥʷ, ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢ ʩʘʤʦ 

ʧʨʦʩʪʦ, ʷʢ ʚʠʙʽʨ ʢʨʦʤʢʠ ʘʙʦ ʟʘʜʘʥʥʷ ʨʦʟʤʽʨʫ ʨʘʜʽʫʩʫ. 

ʄʦʜʝʣʴ ʫ SolidWorks  ʧʦʚʥʽʩʪʶ ʧʦʚô̫ ʟʘʥʘ ʽʟ 

ʢʨʝʩʣʝʥʥʷʤʠ ʜʝʪʘʣʝʡ  ʽ ʩʢʣʘʜʘʣʴʥʠʤʠ ʢʨʝʩʣʝʥʥʷʤʠ, ʷʢʽ ʥʘ ʥʝʾ 

ʧʦʩʠʣʘʶʪʴʩʷ. ɿʤʽʥʠ, ʚʠʢʦʥʘʥʽ ʚ ʤʦʜʝʣʽ, ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʽʜʙʠʚʘʶʪʴʩʷ ʫ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʥʝʶ, ʢʨʝʩʣʝʥʥʷʭ ʽ ʟʙʽʨʢʘʭ. ʊʘʢ 

ʩʘʤʦ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʟʤʽʥʠ ʚ ʢʨʝʩʣʝʥʥʷʭ ʘʙʦ ʟʙʽʨʢʘʭ, 

ʟʥʘʶʯʠ ʧʨʠ ʮʴʦʤʫ, ʱʦ ʟʤʽʥʠ ʚʽʜʧʦʚʽʜʥʦ ʙʫʜʫʪʴ ʚʽʜʦʙʨʘʞʝʥʽ ʫ 

ʩʘʤʽʡ ʤʦʜʝʣʽ. 

ɻʝʦʤʝʪʨʠʯʥʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ, ʪʘʢʽ ʷʢ ʧʘʨʘʣʝʣʴʥʽʩʪʴ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʩʪʴ, ʛʦʨʠʟʦʥʪʘʣʴʥʽʩʪʴ, ʚʝʨʪʠʢʘʣʴʥʽʩʪʴ, 

ʢʦʥʮʝʥʪʨʠʯʥʽʩʪʴ, ʻ ʣʠʰʝ ʯʘʩʪʠʥʘ ʦʙʤʝʞʝʥ,ɹ ʱʦ 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʩʠʩʪʝʤʦʶ SolidWorks. ʆʢʨʽʤ ʮʴʦʛʦ, ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʨʽʚʥʷʥʥʷ. ɿʘʚʜʷʢʠ 
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ʚʠʢʦʨʠʩʪʘʥʥʶ ʦʙʤʝʞʝʥʴ ʽ ʨʽʚʥʷʥʴ ʛʘʨʘʥʪʫʻʪʴʩʷ ʨʝʘʣʽʟʘʮʽʷ ʽ 

ʧʽʜʪʨʠʤʢʘ ʪʘʢʠʭ ʧʦʥʷʪʴ ʧʨʦʝʢʪʫ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʥʘʩʢʨʽʟʥʽ 

ʦʪʚʦʨʠ ʘʙʦ ʦʜʥʘʢʦʚʽ ʨʘʜʽʫʩʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

 

ɯʜʝʷ ʧʨʦʝʢʪʫ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ 

ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ SolidWorks ʥʝʦʙʭʽʜʥʦ ʜʦʙʨʝ 

ʦʙʜʫʤʘʪʠ ʟʘʜʫʤ ʧʨʦʝʢʪʫ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ. 

ɿʘʜʫʤ ʧʨʦʝʢʪʫ ï ʮʝ ʧʣʘʥ, ʷʢʠʡ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠ ʧʦʚʝʜʽʥʢʫ 

ʤʦʜʝʣʽ ʧʨʠ ʚʥʝʩʝʥʥʽ ʜʦ ʥʝʾ ʪʠʭ ʯʠ ʽʥʰʠʭ ʟʤʽʥ. ʈʝʘʣʽʟʘʮʽʷ ʽʜʝʾ 

ʧʨʦʝʢʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ: 

1. ɸʚʪʦʤʘʪʠʯʥʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʚ ʝʩʢʽʟʽ. 

2. ɼʦʜʘʪʢʦʚʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ. 

3. ʇʨʦʮʝʩ ʥʘʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ. 

4. ʄʘʪʝʤʘʪʠʯʥʽ ʨʽʚʥʷʥʥʷ. 

ɺʩʽ ʚʢʘʟʘʥʽ ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʮʝʩʫ ʧʦʜʘʣʴʰʦʛʦ ʢʦʨʝʛʫʚʘʥʥʷ ʧʨʦʝʢʪʫ, ʘ ʚʤʽʣʝ 

ʾʭ ʧʦʻʜʥʘʥʥʷ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʨʦʬʝʩʽʡʥʽʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʽʜʝʾ ʩʪʚʦʨʝʥʥʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ 

ʤʦʜʝʣʽ. ʇʨʠʢʣʘʜʠ ʨʽʟʥʠʭ ʟʘʜʫʤʽʚ ʧʨʦʝʢʪʫ ʥʘ ʨʽʚʥʽ ʩʪʚʦʨʝʥʥʷ 

ʝʩʢʽʟʘ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1.2 ʘ,ʙ,ʚ. 

    

 
ʘ 
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ʙ 

 
ʚ 

ʈʠʩ. 1.2 

 

 ʋ ʢʦʞʥʦʤʫ ʽʟ ʥʘʚʝʜʝʥʠʭ ʚʘʨʽʘʥʪʽʚ, ʧʨʠ ʟʤʽʥʽ ʨʦʟʤʽʨʫ 

ʰʠʨʠʥʠ ʧʣʘʩʪʠʥʠ, ʧʨʠʚô̫ ʟʢʘ ʦʪʚʦʨʽʚ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ. 

 ʅʘ ʟʘʜʫʤ ʧʨʦʝʢʪʫ ʚʧʣʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʬʦʨʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʝʩʢʽʟʫ ʘʣʝ ʽ ʤʝʪʦʜʦʣʦʛʽʷ ʩʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʤʦʜʝʣʽ. ʊʘʢ ʥʘ ʨʠʩ. 1.3 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʚʘʣʘ, ʧʨʦʮʝʩ 

ʤʦʜʝʣʶʚʘʥʥʷ ʷʢʦʛʦ ʚʝʜʝʪʴʩʷ ʤʝʪʦʜʦʤ ʧʦʩʪʫʧʦʚʦʛʦ ʜʦʜʘʚʘʥʥʷ  

ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ. 
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ʈʠʩ. 1.3 

 

ʅʘ ʨʠʩ. 1.4 ʥʘʚʝʜʝʥʦ ʪʘʢʠʡ ʞʝ ʚʘʣ, ʦʪʨʠʤʘʥʠʡ 

ʧʨʦʮʝʩʦʤ ʦʙʝʨʪʘʥʥʷ ʩʪʚʦʨʝʥʦʛʦ ʝʩʢʽʟʫ ʥʘʚʢʦʣʦ ʦʩʽ. 

 

 
ʈʠʩ. 1.4 

  

ʅʘ ʨʠʩ. 1.5 ʚʘʣ ʤʦʜʝʣʶʻʪʴʩʷ, ʪʘʢ ʟʚʘʥʠʤ ñʚʠʨʦʙʥʠʯʠʤ 

ʤʝʪʦʜʦʤò, ʜʝ ʽʤʽʪʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʥʷʪʪʷ ʤʘʪʝʨʽʘʣʫ ʥʘ ʜʝʪʘʣʽ. 

 

 
ʈʠʩ. 1.5 

 

 ɺʽʜʢʨʠʪʪʷ ʬʘʡʣʽʚ. 

 SolidWorks  ï ʮʝ ʨʝʟʠʜʝʥʪʥʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ. ʌʘʡʣ, ʱʦ ʚʽʜʢʨʠʚʘʻʪʴʩʷ, ʢʦʧʽʶʻʪʴʩʷ ʽʟ ʤʽʩʮʷ 
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ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʚ ʆɿʋ ʢʦʤʧôʁ ʪʝʨʘ. ɺʩʽ ʟʤʽʥʠ, ʱʦ ʚʥʦʩʷʪʩɹʷ ʫ 

ʬʘʡʣ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʆɿʋ, ʘ ʟʘʧʠʩʫʶʪʴʩʷ ʫ ʤʽʩʮʝ ʟʙʝʨʽʛʘʥʥʷ 

ʪʽʣʴʢʠ ʧʽʩʣʷ ʢʦʤʘʥʜʠ ɿʙʝʨʝʛʪʠ.  

 

 ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ SolidWorks . 

ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ SolidWorks ï ʮʝ ʧʨʘʢʪʠʯʥʦ 

ʽʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ Windows. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʪʘʢʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ (ʨʠʩ. 1.6). 

 

 
 ʈʠʩ. 1.6 

 

 ɯʥʢʦʣʠ ʜʝʷʢʽ ʧʘʨʘʤʝʪʨʠ, ʢʦʤʘʥʜʠ, ʟʥʘʯʢʠ ʚʠʜʽʣʷʶʪʴʩʷ 

ʩʽʨʠʤ ʢʦʣʴʦʨʦʤ ʽ ʥʝ ʜʦʩʪʫʧʥʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. ʇʨʠʯʠʥʦʶ 

ʤʦʞʝ ʙʫʪʠ ʪʝ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʧʨʘʮʶʻ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʫ ʷʢʦʤʫ 

ʥʝʤʦʞʣʠʚʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɸʣʝ ʪʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʥʝʜʦʩʚʽʜʯʝʥʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʨʘʚʠʣʴʥʦ ʚʠʙʠʨʘʪʠ, 

ʤʦʞʣʠʚʽ ʫ ʜʘʥʽʡ ʩʠʪʫʘʮʽʾ, ʢʦʤʘʥʜʠ. 

 

 ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʝʨʦʚʘʥʦʛʦ ʧʝʨʝʛʣʷʜʫ. 

 ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʝʨʦʚʘʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʚʢʣʶʯʘʻ 

ʙʝʟʣʽʯ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʤʘʥʽʧʫʣʷʮʽʾ ʚʠʜʘʤʠ. ʈʷʜ ʟʥʘʯʢʽʚ, 
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ʥʘʧʨʠʢʣʘʜ, ɺʽʜʦʙʨʘʞʘʪʠ ʘʙʦ ʥʝ ʚʽʜʦʙʨʘʞʘʪʠ ʷʢʽʩʴ ʦʙô̒ ʢʪʠ ʻ 

ʧʣʘʚʘʶʯʠʤʠ ʢʥʦʧʢʘʤʠ, ʷʢʽ, ʦʢʨʝʤʦ, ʱʝ ʤʘʶʪʴ ʨʷʜ 

ʤʦʞʣʠʚʦʩʪʝʡ (ʨʠʩ. 1.7).  

 

 
ʈʠʩ. 1.7 

  

 ʗʢʱʦ ʚʠʙʨʘʥʦ ʧʫʥʢʪ ʅʘʩʪʨʦʡʢʘ ʤʝʥʶ (ʨʠʩ. 1.8) ï 

ʢʦʞʝʥ ʧʫʥʢʪ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʛʘʣʦʯʢʦʶ. ʇʨʠ ʟʥʷʪʪʽ ʛʘʣʦʯʢʠ ï 

ʮʝʡ ʧʫʥʢʪ ʚʠʜʘʣʷʻʪʴʩʷ ʽʟ ʤʝʥʶ. 

 

 
 ʈʠʩ. 1.8 
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 ɺʽʜʦʙʨʘʞʝʥʥʷ ʧʘʥʝʣʝʡ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

 ʇʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʞʥʘ ʚʢʣʶʯʘʪʠ ʽ ʚʽʜʢʣʶʯʘʪʠ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʊʨʝʙʘ ʚʠʙʨʘʪʠ ɯʥʩʪʨʫʤʝʥʪʠ, 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʽ ʚ ʇʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ (ʨʠʩ. 1.9) ʧʦʩʪʘʚʠʪʠ 

ʧʦʪʨʽʙʥʫ ʛʘʣʦʯʢʫ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʘʥʝʣʽ. 

 

 
ʈʠʩ. 1.9 

 

 ʇʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʞʥʘ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʫ ʙʫʜʴ-

ʷʢʦʤʫ ʤʽʩʮʽ ʝʢʨʘʥʘ ʰʣʷʭʦʤ ʧʝʨʝʪʘʩʢʫʚʘʥʥʷ ʧʘʥʝʣʽ ʫ ʧʦʪʨʽʙʥʝ 

ʤʽʩʮʝ. ʇʽʩʣʷ ʚʠʭʦʜʫ ʽʟ ʧʨʦʛʨʘʤʠ ï ʚʦʥʠ ʧʦʚʝʨʪʘʶʪʴʩʷ ʥʘʟʘʜ ʫ 

ʧʦʧʝʨʝʜʥʻ ʧʦʣʦʞʝʥʥʷ. 

 

 ɼʝʨʝʚʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ (Feature Manager). 

 ɼʝʨʝʚʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ï ʫʥʽʢʘʣʴʥʘ ʯʘʩʪʠʥʘ ʧʨʦʛʨʘʤʠ 

SolidWorks , ʫ ʷʢʦʤʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚʩʽ ʝʣʝʤʝʥʪʠ ʜʝʪʘʣʽ ʘʙʦ 

ʩʢʣʘʜʘʣʴʥʦʛʦ ʢʨʝʩʣʝʥʥʷ. ʇʦ ʤʽʨʽ ʩʪʚʦʨʝʥʥʷ ʦʢʨʝʤʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʚʩʽ ʚʦʥʠ ʚʽʜʪʚʦʨʶʶʪʴʩʷ ʫ ɼʝʨʝʚʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ï ɼʝʨʝʚʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʚʽʜʦʙʨʘʞʘʻ 

ʭʨʦʥʦʣʦʛʽʯʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʩʽʭ ʝʪʘʧʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʽ 

ʜʦʟʚʦʣʷʻ ʢʦʨʠʛʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʽʟ ʝʪʘʧʽʚ (ʨʠʩ.1.10). 
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ʈʠʩ. 1.10 

  

 ʈʷʜ ʜʦʢʫʤʝʥʪʽʚ ʽ ʧʘʧʦʢ ʫ ɼʝʨʝʚʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʟʘʢʨʠʪʽ ʧʦ ʟʘʤʦʚʯʫʚʘʥʥʶ. ʏʝʨʝʟ ʢʦʤʘʥʜʠ ɯʥʩʪʨʫʤʝʥʪʠ, 

ʂʦʤʘʥʜʠ, ʅʘʣʘʰʪʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ,  Feature Manager 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʾʭ ʚʠʜʠʤʽʩʪʶ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʦʜʥʫ ʽʟ ʪʨʴʦʭ 

ʢʦʤʘʥʜ: Avto, ɿʘʢʨʠʪʠ, ɺʜ̔ʦʙʨʘʟʠʪʠ (ʨʠʩ.1.11). 

 

 
ʈʠʩ. 1.11 
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 ʄʝʥʝʜʞʝʨ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

 ʈʷʜ ʢʦʤʘʥʜ ʫ SolidWorks ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʄʝʥʝʜʞʝʨʘ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʄʝʥʶ ʄʝʥʝʜʞʝʨʘ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʟʘʡʤʘʻ ʪʘʢʝ ʞ ʧʦʣʦʞʝʥʥʷ, ʷʢ ʽ ɼʝʨʝʚʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ (ʨʠʩ 

1.12) ʽ ʟʘʤʽʥʶʻ ʡʦʛʦ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ. 

 

 
ʈʠʩ. 1.12 

 

 ɺʝʨʭʥʽʡ ʨʷʜ ʢʥʦʧʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʤʘʥʜ 

ʆʢ, ɺʽʜʤʽʥʠʪʠ, ʇʦʧʝʨʝʜʥʽʡ ʧʝʨʝʛʣʷʜ. ʅʠʞʯʝ ʟʥʘʭʦʜʠʪʩʷ 

ʚʽʢʥʦ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʝʣʝʤʝʥʪʽʚ. 

 

 ɼʠʩʧʝʪʯʝʨ ʢʦʤʘʥʜ. 

 ɼʠʩʧʝʪʯʝʨ ʢʦʤʘʥʜ ï ʮʝ ʥʘʙʽʨ ʧʘʥʝʣʝʡ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʚʜʘʥʥʷ (ʨʠʩ. 1.13). ɺʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʘʙʦ 

ʪʝʢʩʪʦʤ ʥʘ ʢʥʦʧʢʘʭ, ʘʙʦ ʧʦʟʥʘʯʝʥʥʷʤʠ ʽ ʜʘʶʪʴ ʰʚʠʜʢʠʡ 

ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ. 
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ʈʠʩ. 1.13 

 

 ʇʘʥʝʣʴ ʟʘʜʘʯ. 

 ʋ ʚʽʢʥʽ ʇʘʥʝʣʴ ʟʘʜʘʯ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʦʪʨʠʤʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʪʘʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤʠ (ʨʠʩ. 1.14): 

- ʈʝʩʫʨʩʠ SolidWorks. 

- ɹʽʙʣʽʦʪʝʢʘ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

- ʇʦʰʫʢ. 

- ʇʨʦʚʽʜʥʠʢ ʬʘʡʣʽʚ. 

- ʇʘʣʽʪʨʘ ʚʠʜʽʚ. 

- ɿʦʚʥʽʰʥʽ ʚʠʜʠ. 

- ɺʣʘʩʪʠʚʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ. 

 

 ɺʽʢʥʦ ʇʘʥʝʣʴ ʟʘʜʘʯ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

ʽʟ ʧʨʘʚʦʾ ʩʪʦʨʦʥʠ ʝʢʨʘʥʘ ʽ ʤʦʞʝ ʙʫʪʠ ʚʽʜʢʨʠʪʠʤ ʘʙʦ ʟʘʢʨʠʪʠʤ.  

  

 
ʈʠʩ. 1.14 
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 ʂʦʞʥʘ ʽʟ ʂʥʦʧʦʢ ʤʠʰʢʠ ʚ SolidWorks ʪʝʞ ʚʠʢʦʥʫʻ 

ʧʝʚʥʽ ʬʫʥʢʮʽʾ: 

 ʃʽʚʘ ï ʚʠʙʽʨ ʦʙô̒ ʢʪʽʚ, ʬʫʥʢʮʽʡ ʤʝʥʶ, ʬʫʥʢʮʽʡ ɼʝʨʝʚʘ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ. 

ʇʨʘʚʘ ï ʘʢʪʠʚʘʮʽʷ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. ʋ ʚʝʨʭʥʽʡ 

ʯʘʩʪʠʥʽ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ (ʨʠʩ.1.15) ʟʥʘʭʦʜʠʪʴʩʷ 

ʢʦʥʪʝʢʩʪʥʘ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʽ ʟʥʘʯʢʘʤʠ, ʷʢʽ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʨʽʟʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʉʝʨʝʜʥʷ ï ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʠʥʘʤʽʯʥʦʛʦ ʦʙʝʨʪʘʥʥʷ, 

ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʜʝʪʘʣʝʡ.  

 

 
ʈʠʩ. 1.15 

 

 ʇʘʨʘʤʝʪʨʠ. 

 ɯʟ ʤʝʥʶ ɯʥʩʪʨʫʤʝʥʪʽʚ ʤʦʞʥʘ ʚʽʜʢʨʠʪʠ ʧʘʥʝʣʴ 

ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʥʘʣʘʰʪʫʚʘʪʠ SolidWorks ʧʽʜ 

ʢʦʥʢʨʝʪʥʝ ʟʘʚʜʘʥʥʷ, ʱʦ ʚʠʢʦʥʫʻ ʢʦʨʠʩʪʫʚʘʯ. ʇʘʨʘʤʝʪʨʠ ʫ 

ʚʢʣʘʜʮʽ ʅʘʣʘʰʪʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ (ʨʠʩ. 1.16) 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʧʨʦʛʨʘʤʽ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʞʝʥ ʜʦʢʫʤʝʥʪ, ʽʟ 

ʷʢʠʤ ʧʨʘʮʶʻ ʢʦʨʠʩʪʫʚʘʯ. 



           

 

  20 

 
ʈʠʩ. 1.16 

 

 ʋ ʚʢʣʘʜʮʽ ɺʣʘʩʪʠʚʦʩʪʽ ʜʦʢʫʤʝʥʪʘ (ʨʠʩ. 1.16) ʤʦʞʥʘ 

ʚʠʙʨʘʪʠ ʦʢʨʝʤʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ɺʩʽ ʚʦʥʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʪʘʢʦʤʫ 

ʜʦʢʫʤʝʥʪʽ, ʘʣʝ ʥʝ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʥʘ ʽʥʰʽ ʜʦʢʫʤʝʥʪʠ, ʽʟ 

ʷʢʠʤʠ ʧʨʘʮʶʻ ʢʦʨʠʩʪʫʚʘʯ. 
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ʈʆɿɼɯʃ 2. ɼɺʆɺʀʄɯʈʅɽ ʂʈɽʉʃɽʅʅʗ. ʉʊɺʆʈɽʅʅʗ 

ɽʉʂɯɿɯɺ 

 

ʉʪʚʦʨʝʥʥʷ ʝʩʢʽʟʽʚ ï ʮʝ ʦʩʥʦʚʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ 

SolidWorks. 

  

 
ʈʠʩ. 2.1 

 

 ɽʩʢʽʟʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʩʽʭ 

ʧʨʦʩʪʦʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʯʝʨʝʟ: 

- ɺʠʪʷʛʫʚʘʥʥʷ (ʨʠʩ.2.1); 

- ʆʙʝʨʪʘʥʥʷ (ʨʠʩ.2.2); 

- ʉʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ ʧʦ ʟʘʜʘʥʽʡ ʪʨʘʻʢʪʦʨʽʾ (ʨʠʩ.2.3); 

- ʉʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ ʧʦ ʟʘʜʘʥʠʤ ʧʝʨʝʨʽʟʘʤ (ʨʠʩ.2.3). 
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ʈʠʩ. 2.2 

 
ʈʠʩ.2.3 

 

ɽʩʢʽʟʠ ï ʮʝ ʥʘʙʦʨʠ ʜʚʦʚʠʤʽʨʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʷʢʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʚʝʨʜʦʪʽʣʴʥʠʭ ʜʝʪʘʣʝʡ.  

ʇʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʜʝʪʘʣʽ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʩʪʚʦʨʝʥʥʷ  

ʥʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʜʝʪʘʣʽ . ɼʣʷ ʮʴʦʛʦ, ʥʘʪʠʩʥʫʚʰʠ ʫ 

ʤʝʥʶ ʜʘʥʫ ʢʥʦʧʢʫ, ʦʪʨʠʤʘʻʤʦ:   

 

 
ʈʠʩ.2.4 
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 ʊʠʩʥʝʤʦ ʧʝʨʰʫ ʢʥʦʧʢʫ (ʨʠʩ. 2.4) ʽ ʪʠʩʥʝʤʦ ʆʢ. 

ɿô̫ ʚʠʪʴʩʷ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ, ʫ ʷʢʦʤʫ ʥʘʪʠʩʥʫʚʰʠ ʬʫʥʢʮʽʶ 

ɽʩʢʽʟ, ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʠʡ ʝʢʨʘʥ (ʨʠʩ. 2.5). 

 

 
ʈʠʩ.2.5 

 

 ʂʨʝʩʣʝʥʥʷ ʝʩʢʽʟʫ ï ʮʝ ʨʦʙʦʪʘ ʧʦ ʩʪʚʦʨʝʥʥʶ 

ʜʚʦʚʠʤʽʨʥʦʛʦ ʢʘʨʢʘʩʥʦʛʦ ʧʨʦʬʽʣ ʁ ʤʘʡʙʫʪʥʴʦʾ ʜʝʪʘʣʽ. 

ɿʚʠʯʘʡʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘʢʦʛʦ ʢʘʨʢʘʩʘ ʻ ʣʽʥʽʾ, ʢʦʣʘ, ʜʫʛʠ, 

ʙʘʛʘʪʦʢʫʪʥʠʢʠ ʽ ʪ.ʽ. ʉʪʚʦʨʝʥʥʷ ʝʩʢʽʟʫ ʢʘʨʢʘʩʘ ʻ ʜʠʥʘʤʽʯʥʠʤ 

ʧʨʦʮʝʩʦʤ ʟʽ ʟʚʦʨʦʪʥʽʤ ʟʚôʷʟʢʦʤ ʯʝʨʝʟ ʢʫʨʩʦʨ ʤʠʰʽ, ʱʦ 

ʩʫʪʪʻʚʦ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʠ. 

 ʇʽʩʣʷ ʚʠʙʦʨʫ ʬʦʨʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʝʪʘʣʽ, ʥʘʧʨʠʢʣʘʜ 

ʷʢ ʥʘ ʨʠʩ. 2.6, ʥʘʪʠʩʢʘʻʤʦ ʧʦʟʥʘʯʝʥʥʷ ɽʩʢʽʟ ʽ ʦʪʨʠʤʘʻʤʦ 

ʥʘʩʪʫʧʥʝ ʚʽʢʥʦ ʽʟ ʪʨʴʦʤʘ ʚʟʘʻʤʥʦ-ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ 

ʧʣʦʱʠʥʘʤʠ (ʨʠʩ. 2.5). 

 
ʈʠʩ.2.6 
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ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʝʩʢʽʟʫ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʧʣʦʱʠʥʫ, ʫ 

ʷʢʽʡ ʚʽʥ ʙʫʜʝ ʙʫʜʫʚʘʪʠʩʷ. ʊʦʤʫ ʥʘ ʧʠʪʘʥʥʷ ʧʨʦ ʧʣʦʱʠʥʫ 

ʝʩʢʽʟʫ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʦʜʥʫ ʽʟ ʧʣʦʱʠʥ, ʷʢʽ ʻ ʥʘ ʨʠʩ. 2.5 ï 

ʉʧʝʨʝʜʫ, ʉʧʨʘʚʘ, ɿʚʝʨʭʫ.   

ʅʘ ʝʢʨʘʥʽ ʚʠʙʠʨʘʻʤʦ ʧʣʦʱʠʥʫ ʉʧʝʨʝʜʫ, ʯʠʤ 

ʘʢʪʠʚʫʻʤʦ ʬʫʥʢʮʽʶ ʩʪʚʦʨʝʥʥʷ ʜʚʦʚʠʤʽʨʥʦʛʦ ʧʨʦʬʽʣʶ. 

 

 
ʈʠʩ.2.7 

 

ʉʠʤʚʦʣ ʧʦ ʩʝʨʝʜʠʥʽ ʧʣʦʱʠʥʠ ʚʢʘʟʫʻ ʥʘ ʚʠʭʽʜʥʫ ʪʦʯʢʫ 

ʜʘʥʦʛʦ ʝʩʢʽʟʫ, ʜʦ ʷʢʦ ʾʩʣʽʜ ʧʨʠʚô̫ ʟʫʚʘʪʠ ʚʩʽ ʡʦʛʦ ʝʣʝʤʝʥʪʠ ʽ 

ʚʽʥ ʪʘʢʦʞ ʧʦʢʘʟʫʻ, ʱʦ ʝʩʢʽʟ ʘʢʪʠʚʥʠʡ. ʋ ʧʨʘʚʦʤʫ ʚʝʨʭʥʴʦʤʫ 

ʢʫʪʢʫ ʟʦʙʨʘʞʝʥʽ ʧʦʟʥʘʯʝʥʥʷ ʚʠʙʦʨʫ. ʅʘ ʨʠʩ. 2.7 ʫ ʢʫʪʢʫ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʝʩʢʽʟ ʘʢʪʠʚʥʠʡ. 

SolidWorks  ʧʨʦʧʦʥʫʻ ʯʠʤʘʣʫ ʧʘʣʽʪʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ɽʩʢʽʟʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʜʚʦʚʠʤʽʨʥʽ 

ʧʨʦʬʽʣʽ. ʅʘ ʨʠʩ. 2.8 ʥʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʝʩʢʽʟʫ. 
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1. ʆʙô̒ ʢʪ ʝʩʢʽʟʫ ʃʽʥʽʷ 2. ʆʙô̒ ʢʪ ʝʩʢʽʟʫ ʂʦʣʦ 

  
3. ʆʙô̒ ʢʪ ʝʩʢʽʟʫ ʉʧʣʘʡʥ   4. ʆʙô̒ ʢʪ ʝʩʢʽʟʫ 

ʇʨʷʤʦʢʫʪʥʠʢ 

  

5. ʆʙô̒ ʢʪ ʝʩʢʽʟʫ ɼʫʛʘ 6. ʆʙô̒ ʢʪ ʝʩʢʽʟʫ ɽʣʽʧʩ 
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7. ʆʙô̒ ʢʪ ʝʩʢʽʟʫ ʇʨʦʨʽʟʴ 8. ʆʙô̒ ʢʪ ʝʩʢʽʟʫ 

ɹʘʛʘʪʦʢʫʪʥʠʢ 

  

9. ʆʙô̒ ʢʪ ʝʩʢʽʟʫ ʌʘʩʢʘ, 

ʆʢʨʫʛʣʝʥʥʷ 

 

 

ʈʠʩ. 2.8 

 

 

 

ʆʧʪʠʤʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʥʘʜ ʝʩʢʽʟʦʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʘʥʜʠ ʃʽʥʽʷ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʝʩʢʽʟʫ ʩʣʽʜ ʥʘʪʠʩʥʫʪʠ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ 

ʢʦʤʘʥʜʫ ʃ̔ ʥʽʷ. ʇʨʠ ʚʠʢʨʝʩʣʶʚʘʥʥʽ ʣʽʥʽʾ ʥʘ ʝʢʨʘʥʽ ʚʠ ʙʫʜʝʪʝ 

ʙʘʯʠʪʠ ʜʦʚʞʠʥʫ ʣʽʥʽʾ ʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʣʽʥʽʾ ʘʙʦ ʤʥʦʞʠʥʠ ʣʽʥʽʡ, 

ʥʘʧʨʠʢʣʘʜ: ʛʦʨʠʟʦʥʪʘʣʴʥʽʩʪʴ, ʚʝʨʪʠʢʘʣʴʥʽʩʪʴ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʩʪʴ, ʩʧʽʚʧʘʜʘʥʥʷ ʽ ʪ.ʽ. 

ɺ ʽʥʩʪʨʫʤʝʥʪʘʭ ʢʨʝʩʣʝʥʥʷ ʻ ʙʝʟʣʽʯ ʬʫʥʢʮʽʡ 

ʟʚʦʨʦʪʥʴʦʛʦ ʟʚô̫ ʟʢʫ. ʂʫʨʩʦʨ ʟʤʽʥʶʻʪʴʩʷ, ʧʦʢʘʟʫʶʯʠ ʷʢʠʡ ʪʠʧ 

ʦʙôʻʢʪʫ ʩʪʚʦʨʶʻʪʴʩʷ. ɺʽʥ ʪʘʢʦʞ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ 

ʚʠʙʦʨʫ ʧʦʜʘʣʴʰʠʭ ʜʽʡ: ʢʽʥʮʝʚʘ ʪʦʯʢʘ, ʩʝʨʝʜʠʥʘ ʚʽʜʨʽʟʢʘ, 
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ʪʦʯʢʠ ʩʧʽʚʧʘʜʘʥʥʷ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʝʨʚʦʥʦʾ ʪʦʯʢʠ ʧʨʠ 

ʥʘʚʝʜʝʥʥʽ ʢʫʨʩʦʨʘ. ʅʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ 

ʧʦʟʥʘʯʝʥʥʷʤʠ ʟʚʦʨʦʪʥʴʦʛʦ ʟʚô̫ ʟʢʫ ʻ: ʢʽʥʮʝʚʘ, ʩʝʨʝʜʥʷ ʪʦʯʢʠ 

ʥʘ ʚʽʜʨʽʟʢʫ ʽ ʩʧʽʚʧʘʜʘʥʥʷ ʨʠʩ. 2.9. 

 

 
ʈʠʩ. 2.9 

 

 ʇʨʠ ʚʠʢʨʝʩʣʶʚʘʥʥʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʬʽʣʶ ʚ ʝʩʢʽʟ ̔(ʨʠʩ 

2.6) ʥʝ ʪʨʝʙʘ ʪʫʨʙʫʚʘʪʠʩʷ ʧʨʦ ʨʦʟʤʽʨʠ ʢʦʞʥʦʛʦ ʩʝʛʤʝʥʪʫ 

ʢʦʥʪʫʨʫ. ɿʘʤʢʥʫʪʠʡ ʢʦʥʪʫʨ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʥʘʙʣʠʞʝʥʦ (ʨʠʩ. 

2.10), ʘ ʧʦʪʽʤ ʨʦʟʤʽʨʘʤʠ ʽ ʚʟʘʻʤʦʟʚôʷʟʢʘʤʠ ʧʨʠʚʝʩʪʠ ʝʩʢʽʟ ʜʦ 

ʧʦʪʨʽʙʥʦʾ ʛʝʦʤʝʪʨʽʾ ʢʦʥʪʫʨʫ (ʨʠʩ 2.6). 

 

 
ʈʠʩ. 2.10 
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 ɺʽʜʦʙʨʘʞʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʦʞʝ ʙʫʪʠ ʫʚʽʤʢʥʝʥʝ ʘʙʦ 

ʚʠʤʢʥʝʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ɺʠʜ, ɺʟʘʻʤʦʟʚô̫ ʟʢʠ ʝʩʢʽʟʫ. 

ɺʽʜʢʣʶʯʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʣʽʥʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ 

ʥʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰʽ Esc. 

 ʋ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʝʩʢʽʟ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʴ ʫ ʧô̫ ʪʠ 

ʩʪʘʥʘʭ ʚʠʟʥʘʯʝʥʦʩʪʽ. ʉʪʘʥ ʝʩʢʽʟʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʟʘʻʤʦʟʚô̫ ʟʢʘʤʠ ʤʽʞ ʛʝʦʤʝʪʨʽʻʶ ʪʘ ʨʦʟʤʽʨʘʤʠ ʦʙô̒ ʢʪʫ. 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʩʪʘʥʘʤʠ ʝʩʢʽʟʫ :̒ 

 ʅʝʜʦʚʠʟʥʘʯʝʥʠʡ. ɽʣʝʤʝʥʪʠ ʝʩʢʽʟʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ 

ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ. ʇʨʠ ʮʴʦʤʫ ʝʩʢʽʟ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ. 

 ʇʦʚʥʽʩʪʶ ʚʠʟʥʘʯʝʥʠʡ. ʇʦ ʟʘʛʘʣʴʥʦʤʫ ʧʨʘʚʠʣʫ, ʢʦʣʠ 

ʜʝʪʘʣʴ ʡʜʝ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʾʾ ʛʝʦʤʝʪʨʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʚʥʽʩʪʶ 

ʚʠʟʥʘʯʝʥʘ. ʋ ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʝʥʦʤʫ ʝʩʢʽʟʽ ʚʩʽ ʝʣʝʤʝʥʪʠ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʯʦʨʥʠʤ ʢʦʣʴʦʨʦʤ (ʨʠʩ. 2.11). 

 ʇʝʨʝʚʠʟʥʘʯʝʥʠʡ. ɺ ʝʩʢʽʟʽ ʻ ʜʫʙʣʶʶʯʽ ʨʦʟʤʽʨʠ ʘʙʦ 

ʢʦʥʬʣʽʢʪʥʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ. ɽʣʝʤʝʥʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ 

ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ. ʅʝʧʦʪʨʽʙʥʽ ʨʦʟʤʽʨʠ ʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʜʘʣʝʥʽ. 

 ɼʚʘ ʽʥʰʠʭ ʩʪʘʥʫ ʝʩʢʽʟʘ ʈʽʰʝʥʥʷ ʥʝ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʘʙʦ 

ɿʥʘʡʜʝʥʦ ʥʝʜʦʧʫʩʪʠʤʝ ʨʽʰʝʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʪʘʢʦʞ 

ʚʠʧʨʘʚʣʝʥʴ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʯʠ ʨʦʟʤʽʨʽʚ. 

 

 
ʈʠʩ. 2.11 
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 ɯʜʝʷ ʢʦʞʥʦʛʦ ʧʨʦʝʢʪʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷʤ ʜʚʦʭ 

ʘʩʧʝʢʪʽʚ: ʚʟʘʻʤʦʟʚô̫ ʟʢʘʤʠ ʝʣʝʤʝʥʪʽʚ ʝʩʢʽʟʫ ʪʘ ʨʦʟʤʽʨʘʤʠ. 

ɺʟʘʻʤʦʟʚô̫ ʟʢʠ ʝʣʝʤʝʥʪʽʚ ʝʩʢʽʟʫ ʜʦʟʚʦʣʷʶʪʴ ʚʪʽʣʠʪʠ ʽʜʝʶ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʝʢʪʫ. ɸʚʪʦʤʘʪʠʯʥʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʜʦʙʘʚʣʷʶʪʴʩʷ 

ʧʦ ʤʽʨʽ ʩʪʚʦʨʝʥʥʷ ʦʙô̒ ʢʪʫ. ɼʣʷ ʝʣʝʤʝʥʪʽʚ ʫ ʷʢʠʭ ʚʽʜʩʫʪʥʽ 

ʚʟʘʻʤʦʟʚô̫ ʟʢʠ, ʽʩʥʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʚʽʜʧʦʚʽʜʥʦ ʚʠʙʨʘʥʦʾ 

ʛʝʦʤʝʪʨʽʾ. 

ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʝʣʝʤʝʥʪʽ, ʫ ʄʝʥʝʜʞʝʨʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʽʩʥʫʶʯʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ, ʘ 

ʪʘʢʦʞ ʥʘʙʽʨ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʝʣʝʤʝʥʪʘ. ʊʘʢʦʞ ʣʝʛʢʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʰʽ 

Delete ʤʦʞʥʘ ʚʠʜʘʣʠʪʠ ʪʽ ʯʠ ʽʥʰʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ. 

ɯʩʥʫʻ ʮʽʣʘ ʤʥʦʞʠʥʘ ʤʦʞʣʠʚʠʭ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ 

ʝʣʝʤʝʥʪʽʚ ʝʩʢʽʟʫ. ʅʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ 

ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.12. 

 
ɺʟʘʻʤʦʟʚô̫ ʟʦʢ ɼʦ ʇʽʩʣʷ 

ʉʧʽʚʧʘʜʘʥʥʷ 

ʣʽʥʽʾ ʽ  

ʢʽʥʮʝʚʦʾ ʪʦʯʢʠ 

  

ʉʧʽʚʧʘʜʘʥʥʷ 

ʜʚʦʭ ʢʽʥʮʝʚʠʭ 

ʪʦʯʦʢ 

  
ʇʘʨʘʣʝʣʴʥʽʩʪʴ 

ʜʚʦʭ ʘʙʦ 

ʜʝʢʽʣʴʢʦʭ ʣʽʥʽʡ 
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ʇʝʨʧʝʥʜʠʢʫʣʷʨ

ʥʽʩʪʴ  

ʜʚʦʭ ʣʽʥʽʡ 

  
ʂʦʣʽʥʝʘʨʥʽʩʪʴ 

ʜʚʦʭ ʣʽʥʽʡ 

  
ɻʦʨʠʟʦʥʪʘʣʴʥʽʩ

ʪʴ ʦʜʥʽʻʾ ʘʙʦ 

ʜʝʢʽʣʴʢʦʭ ʣʽʥʽʡ 

  
ɻʦʨʠʟʦʥʪʘʣʴʥʽʩ

ʪʴ ʤʽʞ ʪʦʯʢʘʤʠ 

 
 

ɺʝʨʪʠʢʘʣʴʥʽʩʪʴ 

ʦʜʥʽʻʾ ʘʙʦ 

ʜʝʢʽʣʴʢʦʭ ʣʽʥʽʡ 

 
 

ɺʝʨʪʠʢʘʣʴʥʽʩʪʴ 

ʤʽʞ ʜʚʦʤʘ ʘʙʦ 

ʜʝʢʽʣʴʢʦʤʘ 

ʪʦʯʢʘʤʠ 
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ʈʽʚʥʽʩʪʴ ʜʚʦʭ 

ʘʙʦ ʜʝʢʽʣʴʢʦʭ 

ʣʽʥʽʡ 

  
ʉʝʨʝʜʥʷ ʪʦʯʢʘ 

ʤʽʞ ʣʽʥʽʻʶ ʽ 

ʢʽʥʮʝʚʦʶ 

ʪʦʯʢʦʶ 

  
ʈʽʚʥʽʩʪʴ ʜʚʦʭ 

ʜʫʛ ʘʙʦ ʢʽʣ 

  
 ʈʠʩ. 2.12 

 

ɯʥʩʪʨʫʤʝʥʪ ɸʚʪʦʤʘʪʠʯʥʝ ʥʘʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ 

ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽ ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʙʨʘʥʦʾ 

ʛʝʦʤʝʪʨʽʾ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʩʪʘʚʠʪʠ ʨʦʟʤʽʨʠ ʷʢʦʛʦʩʴ 

ʝʣʝʤʝʥʪʘ ʥʝʦʙʭʽʜʥʦ ʢʣʘʮʥʫʪʠ ʥʘ ʚʢʣʘʜʮʽ ɸʚʪʦʤʘʪʠʯʥʝ 

ʥʘʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ, ʘ ʧʦʪʽʤ ʥʘ ʝʣʝʤʝʥʪʽ ʧʨʦʩʪʘʚʠʪʠ ʧʝʚʥʠʡ 

ʪʠʧ ʨʦʟʤʽʨʫ (ʨʠʩ. 2.13). 
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ʈʠʩ. 2.13 

 

ɻʦʪʦʚʠʡ ʝʩʢʽʟ (ʨʠʩ. 2.11) ʤʦʞʥʘ ʚʠʪʷʛʥʫʪʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʧʝʨʰʦʛʦ ʝʣʝʤʝʥʪʘ ʤʘʡʙʫʪʥʴʦʾ ʜʝʪʘʣʽ (ʨʠʩ. 2.14). 

ɼʣʷ ʮʴʦʛʦ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʥʘʭʦʜʠʤʦ ʚʢʣʘʜʢʫ 

ɽʣʝʤʝʥʪʠ, ɺʠʪʷʛʥʫʪʘ ʙʦʙʠʰʢʘ/ʦʩʥʦʚʘ. 

 

 
ʈʠʩ. 2.14 

 

ʋ ʄʝʥʝʜʞʝʨʽ ʚʣʘʩʪʠʚʦʩʪʝʡ (ʟʣʽʚʘ) ʚʠʩʪʘʚʣʷʻʤʦ 

ʧʘʨʘʤʝʪʨ ʥʘ ʟʘʜʘʥʽʡ ʚʽʜʩʪʘʥʽ ʽ ʚʢʘʟʫʻʤʦ ʩʘʤʫ ʚʽʜʩʪʘʥʴ 

(ʥʘʧʨʠʢʣʘʜ 30ʤʤ), ʪʦʙʪʦ ʪʦʚʱʠʥʫ ʩʪʚʦʨʶʚʘʥʦʛʦ ʝʣʝʤʝʥʪʘ. 
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ʊʠʩʥʝʤʦ ʆʢ ï ʧʝʨʰʠʡ ʪʚʝʨʜʦʪʽʣʴʥʠʡ ʝʣʝʤʝʥʪ ʩʪʚʦʨʝʥʦ (ʨʠʩ. 

2.15). 

 

 
ʈʠʩ. 2.15 
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ʈʆɿɼɯʃ 3. ʆʉʅʆɺʀ ʄʆɼɽʃʖɺɸʅʅʗ ɼɽʊɸʃɽʁ 

 

ʋ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ SolidWorks ʽʩʥʫʻ ʙʝʟʣʽʯ 

ʪʝʨʤʽʥʽʚ, ʟ̔ ʷʢʠʤʠ ʢʦʨʠʩʪʫʚʘʯ ʙʫʜʝ ʧʦʩʪʫʧʦʚʦ ʟʥʘʡʦʤʠʪʠʩʴ 

ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʽʟ ʧʦʩʽʙʥʠʢʦʤ. 

1. ɽʣʝʤʝʥʪʠ ï ʮʝ ʚʩʽ ʩʪʚʦʨʶʚʘʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ ʫ 

SolidWorks ʧʣʦʱʠʥʠ, ʝʩʢʽʟʠ, ʚʠʨʽʟʠ, ʙʦʙʠʰʢʠ ʽ ʪ.ʽ. 

2. ʇʣʦʱʠʥʠ ï ʮʝ ʚʩʽ ʧʣʦʩʢʽ ʽ ʚʦʜʥʦʯʘʩ ʥʝʩʢʽʥʯʝʥʥʽ 

ʧʦʚʝʨʭʥʽ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʚʠʜʠʤʠʤʠ 

ʢʨʦʤʢʘʤʠ. 

3. ɹʦʙʠʰʢʘ ï ʮʝ ʪʚʝʨʜʦʪʽʣʴʥʘ ʤʦʜʝʣʴ ʜʝʪʘʣʽ, ʱʦ 

ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʟʘʜʘʥʠʤ ʧʨʦʬʽʣʝʤ ʰʣʷʭʦʤ ʡʦʛʦ 

ʚʠʪʷʛʫʚʘʥʥʷ. 

4. ɽʩʢʽʟ ï ʮʝ ʜʚʦʚʠʤʽʨʥʝ ʢʨʝʩʣʝʥʥʷ, ʷʢʝ ʟʘʜʘʻ ʧʨʦʬʽʣʴ 

ʤʦʜʝʣʴʦʚʘʥʦʾ ʜʝʪʘʣʽ. 

5. ɺʠʨʽʟ ï ʮʝ ʢʦʤʘʥʜʘ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʧʝʚʥʦʛʦ ʩʣʦʶ 

ʤʘʪʝʨʽʘʣʘ ʽʟ ʜʝʪʘʣʽ. 

6. ʉʢʨʫʛʣʝʥʥʷ ʽ ʦʢʨʫʛʣʝʥʥʷ ï ʮʝ ʜʽʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʘʙʦ ʜʦʜʘʚʘʥʥʷ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦ ʢʨʦʤʦʢ 

ʪʚʝʨʜʦʪʽʣʴʥʦʾ ʤʦʜʝʣʽ ʜʝʪʘʣʽ. 

7. ɯʜʝʷ ʧʨʦʝʢʪʫ ï ʮʝ ʟʘʜʫʤ ʢʦʨʠʩʪʫʚʘʯʘ, ʫ ʷʢʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʫʜʝ ʩʪʚʦʨʝʥʘ ʪʘ ʯʠ ʽʥʰʘ ʜʝʪʘʣʴ. 

 

ʋ ʧʨʦʛʨʘʤʽ  SolidWorks ʽʩʥʫʻ, ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʪʨʠ 

ʙʘʟʦʚʽ ʧʣʦʱʠʥʠ: ʇʣʦɦʠʥʘ ʩʧʝʨʝʜʫ, ʇʣʦʱʠʥʘ ʟʚʝʨʭʫ ʽ 

ʇʣʦʱʠʥʘ ʩʧʨʘʚʘ. ʇʨʠ ʚʠʙʦʨʽ ʧʣʦʱʠʥʠ, ʫ ʷʢʽʡ ʧʣʘʥʫʻʪʴʩʷ 

ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʧʨʦʬʽʣʷ ʜʝʪʘʣʽ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʜʚʘ 

ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ: ʧʝʨʰʠʡ ï ʚʠʜ ʽ ʦʨʽʻʥʪʘʮʽʷ ʜʝʪʘʣʽ ʚ ʟʙʽʨʮʽ, 

ʜʨʫʛʠʡ ï ʥʘ ʱʦ ʙʫʜʝ ʟʘʪʨʘʯʝʥʦ ʥʘʡʙʽʣʴʰʝ ʯʘʩʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʤʦʜʝʣʽ ʜʝʪʘʣʽ. 

 

 ɸʥʘʣʽʟ ʪʘ ʩʪʚʦʨʝʥʥʷ ʛʝʦʤʝʪʨʽʾ ʜʝʪʘʣʽ.  

ɺ ʜʝʪʘʣʽ (ʨʠʩ. 3.1), ʷʢʘ ʙʫʜʝ ʩʪʚʦʨʶʚʘʪʠʩʴ, ʻ ʜʚʽ 

ʦʩʥʦʚʥʽ ʙʦʙʠʰʢʠ, ʜʝʢʽʣʴʢʘ ʚʠʨʽʟʽʚ ʪʘ ʦʢʨʫʛʣʝʥʴ. 
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ʈʠʩ. 3.1 

  

ɼʚʽ ʦʩʥʦʚʥʽ ʙʦʙʠʰʢʠ ʤʘʶʪʴ ʩʚʦʾ ʧʨʦʬʽʣʽ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʨʽʟʥʠʭ ʙʘʟʦʚʠʭ ʧʣʦʱʠʥʘʭ. 

 

ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʜʝʪʘʣʽ ʚʢʣʶʯʘʻ ʨʷʜ ʝʪʘʧʽʚ: 

1. ʉʧʦʯʘʪʢʫ ʩʪʚʦʨʶʻʤʦ ʬʘʡʣ ʥʦʚʦʾ ʜʝʪʘʣʽ. 

2. ɺ ʨʦʟʜʽʣʽ ʘʥʦʪʘʮʽʾ ʤʦʞʥʘ ʟʘʜʘʪʠ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ 
ʤʦʜʝʣʽ. 

3. ɺʠʙʠʨʘʻʤʦ ʧʣʦʱʠʥʫ ʝʩʢʽʟʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʰʦʾ 

ʙʦʙʠʰʢʠ. ʎʝ - ʇʣʦʱʠʥʘ ʟʚʝʨʭʫ (ʨʠʩ. 3.2).  
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ʈʠʩ. 3.2 

 

4. ɼʘʣʽ ʢʦʤʘʥʜʦʶ ʇʨʷʤʦʢʫʪʥʠʢ ʽʟ ʙʘʟʦʚʦʾ ʪʦʯʢʠ, 

ʥʘʙʣʠʞʝʥʦ, ʙʫʜʫʻʤʦ ʧʨʷʤʦʢʫʪʥʠʢ ʽ ʢʦʤʘʥʜʦʶ 

ɸʚʪʦʤʘʪʠʯʥʝ ʥʘʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ ʥʘʥʦʩʠʤʦ ʧʦʪʨʽʙʥʽ 

ʨʦʟʤʽʨʠ ʥʘ ʝʩʢʽʟ (ʨʠʩ. 3.2), ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʦʚʥʽʩʪʶ 

ʚʠʟʥʘʯʝʥʠʤ. 

5. ʂʦʤʘʥʜʦʶ ɺʠʪʷʛʥʫʪʘ ɹʦʙʠʰʢʘ ʚʠʪʷʛʫʻʤʦ ʜʘʥʠʡ 

ʧʨʦʬʽʣʴ ʥʘ ʟʘʜʘʥʫ ʚʠʩʦʪʫ ʫ ʧʦʪʨʽʙʥʦʤʫ ʥʘʧʨʷʤʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʮʴʦʛʦ ʚʽʢʥʦ ʄʝʥʝʜʞʝʨʘ 

ʚʣʘʩʪʠʚʦʩʪʝʡ (ʨʠʩ. 3.3).  

 

 
ʈʠʩ. 3.3 
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6. ʅʘʞʠʤʘʻʤʦ ʢʥʦʧʢʫ ʆʢ. ɻʦʪʦʚʠʡ ʝʣʝʤʝʥʪ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 3.4. 

 

 
ʈʠʩ. 3.4 

 

7. ɹʫʜʴ-ʷʢʫ ʧʣʦʩʢʫ ʛʨʘʥʴ ʜʘʥʦʛʦ ʝʣʝʤʝʥʪʘ ʤʦʜʝʣʽ ʤʦʞʥʘ 

ʚʠʙʨʘʪʠ ʫ ʷʢʦʩʪʽ ʙʘʟʦʚʦʾ ʧʣʦʱʠʥʠ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ 

ʝʩʢʽʟʘ (ʨʠʩ. 3.5), ʢʣʘʮʥʫʚʰʠ ʥʘ ʥʽʡ ʜʚʘ ʨʘʟʠ ʣʽʚʦʶ 

ʢʥʦʧʢʦʶ ʤʠʰʽ. 

 

 
ʈʠʩ. 3.5 
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8. ʅʘ ʧʘʥʝʣʽ ɺʠʜʽʚ ʩʪʘʚʠʤʦ ʮʶ ʧʣʦʱʠʥʫ (ʟʘʬʘʨʙʦʚʘʥʫ 

ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʩʧʦʩʪʝʨʽʛʘʯʘ ʽ 

ʙʫʜʫʻʤʦ ʧʨʦʬʽʣʴ ʜʣʷ ʜʨʫʛʦʛʦ ʝʣʝʤʝʥʪʫ (ʨʠʩ. 3.6) ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ ɽʩʢʽʟ, ʃʽʥʽʷ, ʽ ɼʫʛʘ ʢʦʣʘ.  

 

 
ʈʠʩ. 3.6 

 

9. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʘʥʝʩʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʤʽʨʽʚ ʨʦʙʠʤʦ 
ʮʝʡ ʧʨʦʬʽʣʴ ʚʠʟʥʘʯʝʥʠʤ (ʨʠʩ. 3.7). 

 

 
ʈʠʩ. 3.7 

 

10.   ʂʦʤʘʥʜʦʶ ɺʠʪʷʛʥʫʪʘ ɹʦʙʠʰʢʘ ʙʫʜʫʻʤʦ ʜʨʫʛʠʡ 

ʝʣʝʤʝʥʪ ʜʝʪʘʣʽ (ʨʠʩ. 3.8). 
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ʈʠʩ. 3.8 

 

11.  ɺʠʙʠʨʘʻʤʦ ʟʥʦʚʫ ʧʦʪʨʽʙʥʫ ʛʨʘʥʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʥʘʩʢʨʽʟʥʦʛʦ ʧʨʷʤʦʢʫʪʥʦʛʦ ʚʠʨʽʟʫ ʧʦ ʜʝʪʘʣʽ (ʨʠʩ. 3.9). 

  

 
ʈʠʩ. 3.9 
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12. ɹʫʜʫʻʤʦ ʫ ʮʽʡ ʧʣʦʱʠʥʽ ʥʝʦʙʭʽʜʥʠʡ ʧʨʷʤʦʢʫʪʥʠʢ ʽ ʜʣʷ 
ʚʠʟʥʘʯʝʥʦʩʪʽ ʮʴʦʛʦ ʝʩʢʽʟʫ ʥʘʥʦʩʠʤʦ ʥʝʦʙʭʽʜʥʽ 

ʨʦʟʤʽʨʠ ʪʘ ʧʨʠʚô̫ ʟʢʠ. 

 

 
ʈʠʩ. 3.10 

 

13. ʂʦʤʘʥʜʦʶ ɺʠʪʷʛʥʫʪʠʡ ʚʠʨʽʟ ʫ ʄʝʥʝʜʞʝʨʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʜʘʻʤʦ ʅʘʩʢʨʽʟʴ (ʨʠʩ. 3.10). ʇʽʩʣʷ 

ʢʦʤʘʥʜʠ ʆʢ, ʦʪʨʠʤʘʻʤʦ ʜʝʪʘʣʴ (ʨʠʩ. 3.11). 

 

 
ʈʠʩ. 3.11 
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14.  ɼʣʷ ʧʦʙʫʜʦʚʠ ʜʚʦʭ ʥʘʩʢʨʽʟʥʠʭ ʦʪʚʦʨʽʚ ʚʠʙʠʨʘʻʤʦ 

ʚʽʜʧʦʚʽʜʥʫ ʧʣʦʱʠʥʫ ʝʩʢʽʟʫ (ʨʠʩ. 3.12). 

 

 
ʈʠʩ. 3.12 

 

15.  ʅʘ ʚʠʙʨʘʥʽʡ ʧʣʦʱʠʥʽ ʥʘʩʪʫʧʥʦʛʦ ʝʩʢʽʟʘ 

(ʟʘʬʘʨʙʦʚʘʥʦʛʦ ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ) ʙʫʜʫʻʤʦ ʜʚʘ ʢʦʣʘ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʦʪʚʦʨʽʚ (ʨʠʩ. 3.13), ʧʨʠ ʮʴʦʤʫ ʤʦʞʥʘ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʽʥʩʪʨʫʤʝʥʪʦʤ ɼʟʝʨʢʘʣʴʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʫ ʄʝʥʝʜʞʝʨʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʩʴ ʚʽʜʦʙʨʘʞʝʥʥʷ. 
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ʈʠʩ. 3.13 

 

16.  ʅʘʥʦʩʠʤʦ ʥʝʦʙʭʽʜʥʽ ʨʦʟʤʽʨʠ ʪʘ ʧʨʠʚô̫ ʟʢʠ ʜʣʷ 

ʤʘʡʙʫʪʥʽʭ ʦʪʚʦʨʽʚ (ʨʠʩ. 3.13)  ʽ, ʚʠʡʰʦʚʰʠ ʽʟ ʝʩʢʽʟʘ, 

ʢʦʤʘʥʜʦʶ ɺʠʪʷʛʥʫʪʠʡ ʚʠʨʽʟ, ʅʘʩʢʨʽʟʴ ʙʫʜʫʻʤʦ 

ʤʦʜʝʣʴ ʦʪʚʦʨʽʚ ʫ ʥʠʞʥʽʡ ʧʣʘʩʪʠʥʽ (ʨʠʩ. 3.14).  

 

 
ʈʠʩ. 3.14 

 

17.  ɼʣʷ ʧʦʙʫʜʦʚʠ ʦʪʚʦʨʫ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʘʩʪʠʥʽ, 

ʧʦʜʚʽʡʥʠʤ ʢʣʘʮʘʥʥʷʤ ʥʘ ʛʨʘʥʽ, ʚʠʟʥʘʯʘʻʤʦ ʧʣʦʱʠʥʫ 

ʥʘʩʪʫʧʥʦʛʦ ʝʩʢʽʟʘ (ʨʠʩ. 3.15) ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ 

ɺʠʜ ʩʪʘʚʠʤʦ ʧʣʦʱʠʥʫ ʝʩʢʽʟʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʩʧʦʩʪʝʨʽʛʘʯʘ (ʨʠʩ. 3.16). 
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ʈʠʩ. 3.15 

 

18.  ʅʘʥʦʩʠʤʦ ʥʝʦʙʭʽʜʥʽ ʨʦʟʤʽʨʠ ʦʪʚʦʨʫ ʪʘ ʧʨʠʚô̫ ʟʢʠ. 

 

 
ʈʠʩ. 3.16 

 

19.  ʂʦʤʘʥʜʦʶ ɺʠʪʷʛʥʫʪʠʡ ʚʠʨʽʟ, ʅʘʩʢʨʽʟʴ ʙʫʜʫʻʤʦ 

ʤʦʜʝʣʴ ʧʦʪʨʽʙʥʦʛʦ ʦʪʚʦʨʫ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʝʣʝʤʝʥʪʽ 

(ʨʠʩ 3.17). ʅʘʪʠʩʥʫʚʰʠ ʢʦʤʘʥʜʫ ʆʢ, ʦʪʨʠʤʘʻʤʦ 

ʛʦʪʦʚʫ, ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ, ʤʦʜʝʣʴ ʜʝʪʘʣʽ (ʨʠʩ. 3.18). 
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ʈʠʩ. 3.17 

 

 
ʈʠʩ. 3.18 

 

 SolidWorks ʜʦʟʚʦʣʷʻ ʧʨʝʜʩʪʘʚʣʷʪʠ ʦʪʨʠʤʘʥʫ 

ʪʚʝʨʜʦʪʽʣʴʥʫ ʤʦʜʝʣʴ ʜʝʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ (ʨʠʩ. 3.19) ʫ 

ʚʢʣʘʜʮʽ ʉʪʠʣʴ ʚʽʜʦʙʨʘʞʝʥʥʷ: 

- ɿʘʬʘʨʙʦʚʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. 
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- ɿʘʬʘʨʙʦʚʘʥʝ ʽʟ ʢʨʦʤʢʘʤʠ. 

- ɿ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʥʝʚʠʜʠʤʠʭ ʣʽʥʽʡ. 

- ɹʝʟ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʝʚʠʜʠʤʠʭ ʣʽʥʽʡ. 

- ʂʘʨʢʘʩʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʜʝʣʽ. 

 

 
ʈʠʩ. 3.19 

 

 ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʙʫʜʫʚʘʪʠ ʦʢʨʫʛʣʝʥʥʷ ʧʦʪʨʽʙʥʠʭ 

ʢʨʦʤʦʢ ʩʣʽʜ ʚʠʙʨʘʪʠ ʚ ʽʥʪʝʨʬʝʡʩʽ ʢʦʤʘʥʜʫ ʆʢʨʫʛʣʝʥʥʷ, ʘ ʫ 

ʚʽʢʥʽ ʄʝʥʝʜʞʝʨʘ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʢʣʘʮʘʥʥʷʤ ʧʦ ʧʦʪʨʽʙʥʠʤ 

ʢʨʦʤʢʘʤ, ʟʘʜʘʪʠ ʾʭ ʪʘ ʚʚʝʩʪʠ ʨʘʜʽʫʩ ʦʢʨʫʛʣʝʥʥʷ (ʨʠʩ. 3.20). 

 

 
ʈʠʩ. 3.20 

 

 ʇʽʩʣʷ ʟʘʚʝʨʰʘʣʴʥʦʾ ʢʦʤʘʥʜʠ ʆʢ ï ʪʚʝʨʜʦʪʽʣʴʥʘ ʤʦʜʝʣʴ 

ʩʪʚʦʨʝʥʘ.  
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 ʋ ʧʨʦʛʨʘʤʽ SolidWorks ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʢʦʣʽʨ ʽ 

ʦʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʚʦʨʝʥʦʾ ʤʦʜʝʣʽ. ɼʣʷ ʮʴʦʛʦ, ʪʨʝʙʘ 

ʢʣʘʮʥʫʪʠ ʫ ɼʝʨʝʚʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʥʘ ʝʣʝʤʝʥʪʽ ʚʝʨʭʥʴʦʛʦ 

ʨʽʚʥʷ ʽ ʚʠʙʨʘʪʠ ʢʦʤʘʥʜʫ ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. ʋ ʄʝʥʝʜʞʝʨʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ (ʨʠʩ. 3.21) ʥʝʦʙʭʽʜʥʦ ʚʠʩʪʘʚʠʪʠ ʧʦʪʨʽʙʥʽ 

ʧʘʨʘʤʝʪʨʠ ʽ ʟʥʦʚʫ ʥʘʪʠʩʥʫʪʠ ʢʣʘʚʽʰʫ ʆʢ. ʉʪʚʦʨʝʥʘ ʤʦʜʝʣʴ 

ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʽʟ ʽʥʰʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ 

(ʨʠʩ. 3.22). 

 

 
ʈʠʩ. 3.21 

 

 
ʈʠʩ. 3.22 
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 ɿʙʝʨʽʛʘʻʤʦ ʩʪʚʦʨʝʥʫ ʤʦʜʝʣʴ ʯʝʨʝʟ ʢʦʤʘʥʜʫ ɿʙʝʨʝʛʪʠ ʫ 

ʚʠʟʥʘʯʝʥʫ ʧʘʧʢʫ. 

 ɿʘ ʜʦʧʦʤʦʛʦʶ SolidWorks ʤʦʞʥʘ ʣʝʛʢʦ ʩʪʚʦʨʶʚʘʪʠ 

ʨʦʙʦʯʽ ʪʘ ʩʢʣʘʜʘʣʴʥʽ ʢʨʝʩʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʩʪʚʦʨʝʥʠʭ ʜʝʪʘʣʝʡ 

ʪʘ ʟʙʽʨʦʢ (ʨʠʩ. 3.23). ʉʪʚʦʨʝʥʽ ʢʨʝʩʣʝʥʥʷ ʧʦʚʥʽʩʪʶ ʧʦʚô̫ ʟʘʥʽ 

ʽʟ ʜʝʪʘʣʷʤʠ ʽ ʧʨʠ ʟʤʽʥʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʝʪʘʣʽ, 

ʟʤʽʥʶʻʪʴʩʷ ʽ ʢʨʝʩʣʝʥʠʢ. 

   

 
ʈʠʩ. 3.23 

 

 ɼʝʪʘʣʴʥʠʡ ʦʛʣʷʜ ʩʧʦʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ ʢʨʝʩʣʝʥʴ ʜʝʪʘʣʝʡ 

ʪʘ ʟʙʽʨʦʢ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʦ ʫ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ. 

 ʋ SolidWorks ʻ ʇʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ 

ʦʬʦʨʤʣʝʥʥʷ ʢʨʝʩʣʝʥʠʢʽʚ: ʂʨʝʩʣʝʥʥʷ ʽ ʇʨʠʤʽʪʢʠ (ʨʠʩ. 3.24). 

 

 
ʈʠʩ. 3.24 
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ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʢʨʝʩʣʝʥʴ ʽʟ ʜʝʪʘʣʽ ʘʙʦ ʟʙʽʨʢʠ ʥʝʦʙʭʽʜʥʦ 

ʢʣʘʮʥʫʪʠ ʥʘ ʢʦʤʘʥʜʽ ʉʪʚʦʨʝʥʥʷ ʢʨʝʩʣʝʥʥʽ ʽʟ ʜʝʪʘʣʽ/ʟʙʽʨʢʠ, 

ʚʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʬʦʨʤʘʪ ʢʨʝʩʣʷʨʩʢɹʦʛʦ ʣʠʩʪʢʘ ʽ ʢʣʘʮʥʫʪʠ 

ʥʘ ʥʴʦʤʫ. ɼʘʣʽ ʚʽʜʢʨʠʪʠ ʇʘʣʽʪʨʫ ʚʠʜʽʚ (ʚʽʥ ʩʧʨʘʚʘ) ʽ 

ʧʝʨʝʪʷʛʥʫʪʠ ʥʝʦʙʭʽʜʥʠʡ ʚʠʜ ʫ ʧʦʪʨʽʙʥʝ ʤʽʩʮʝ ʬʦʨʤʘʪʫ (ʨʠʩ. 

3.25). 

  

 
ʈʠʩ. 3.25 

 

  ʂʫʨʩʦʨʦʤ ʧʝʨʝʪʷʛʫʻʤʦ ʽʥʰʽ ʚʠʜʠ ʫ ʚʠʙʨʘʥʽ ʤʽʩʮʷ. 

ʅʘʪʠʩʢʘʻʤʦ ʢʦʤʘʥʜʫ ʆʢ (ʨʠʩ. 3.26). 

 

 
ʈʠʩ. 3.26 
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 ɼʦʙʘʚʣʷʻʤʦ ʚʠʜ ɯʟʦʤʝʪʨʽʷ, ʚʩʪʘʥʦʚʠʚʰʠ ʡʦʛʦ ʫ 

ʧʦʪʨʽʙʥʝ ʤʽʩʮʝ (ʨʠʩ. 3. 27). ɼʣʷ ʧʝʨʝʢʣʶʯʝʥʥʷ ʚʽʢʦʥ ʜʝʪʘʣʽ ʽ 

ʢʨʝʩʣʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʣʘʚʽʰʽ Ctrl +TaB. 

 

 
ʈʠʩ. 3.27 

 

 ʄʦʞʥʘ ʟʤʽʥʠʪʠ ʧʦʣʦʞʝʥʥʷ ʢʨʝʩʣʷʨʩʴʢʠʭ ʚʠʜʽʚ ʰʣʷʭʦʤ 

ʧʝʨʝʪʷʛʫʚʘʥʥ ̫ ʾʭ ʧʦ ʢʨʝʩʣʝʥʠʢʫ. ʇʨʠ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʨʦʟʤʽʱʝʥʥʽ ʚʠʜʽʚ - ɻʦʣʦʚʥʠʡ ʚʠʜ ʘʙʦ ɺʠʜ ʩʧʝʨʝʜʫ ʻ 

ʚʠʭʽʜʥʠʤ ʚʠʜʦʤ. ʊʦʤʫ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ɻʦʣʦʚʥʦʛʦ ʚʠʜʫ ʚʩʽ 

ʽʥʰʽ ʩʣʽʜʫʶʪʴ ʟʘ ʥʠʤ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʢʦʥʘʪʠ ʚʠʙʽʨ 

ʝʣʝʤʝʥʪʽʚ ʫ ʤʝʞʘʭ ʦʜʥʦʛʦ ʚʠʜʫ ʪʨʝʙʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʢʣʘʚʽʰʝʁ  

Alt .  

ʅʘ ʚʠʜʘʭ ʢʨʝʩʣʷʨʩʴʢʦʛʦ ʜʦʢʫʤʝʥʪʘ ʤʦʞʥʘ ʚʢʘʟʫʚʘʪʠ 

ʎʝʥʪʨ ʢʦʣʘ ʘʙʦ ʜʫʛʠ. ɺʢʘʟʽʚʥʠʢʠ ʮʝʥʪʨʫ ʥʝ ʚʩʪʘʚʣʷʶʪʴʩʷ ʫ 

ʢʨʝʩʣʝʥʠʢ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʘʢʪʠʚʽʟʫʚʘʪʠ 

ʚʢʘʟʽʚʥʠʢ ʪʨʝʙʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʢʦʤʘʥʜʘʤʠ ɯʥʩʪʨʫʤʝʥʪʠ, 

ʇʘʨʘʤʝʪʨʠ, ɺʣʘʩʪʠʚʦʩʪʽ ʜʦʢʫʤʝʥʪʘ, ʆʬʦʨʤʣʝʥʥʷ. ɿʣʽʚʘ 

ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʤʝʥʝʜʞʝʨ ʚʣʘʩʪʠʚʦʩʪʝʡ ɺʢʘʟʽʚʥʠʢ ʮʝʥʪʨʫ, ʜʝ 

ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ (ʨʠʩ. 3.28). 



           

 

  50 

 
ʈʠʩ. 3.28 

 

 ʈʦʟʤʽʨʠ ʥʘ ʢʨʝʩʣʝʥʠʢʘʭ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʝʢʽʣʴʢʦʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʎʽ ʨʦʟʤʽʨʠ ʥʝ ʧʦʚô̫ ʟʘʥʽ ʽʟ 

ʨʦʟʤʽʨʘʤʠ ʝʩʢʽʟʽʚ ʘʙʦ ʤʦʜʝʣʝʡ. ɯʩʥʫʻ ʜʚʘ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʠ 

(ʨʠʩ. 3.29): 

- ɸʚʪʦʤʘʪʠʯʥʝ ʥʘʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ ï ʜʦʟʚʦʣʷʻ ʫ 

ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ ʜʦʜʘʚʘʪʠ ʨʦʟʤʽʨʠ ʚ ʝʩʢʽʟ; 

- DimXpert  ï ʘʚʪʦʤʘʪʠʟʫʻ ʧʨʦʮʝʩ ʥʘʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ, 

ʚʨʘʭʦʚʫʶʯʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʘʟ. 

 

 
ʈʠʩ. 3.29 
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 ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʪʨʽʙʥʠʭ ʙʘʟ ʥʝʦʙʭʽʜʥʦ ʫ 

ʄʝʥʝʜʞʝʨʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʙʨʘʪʠ ɸʚʪʦʤʘʪʠʯʥʝ ʥʘʥʝʩʝʥʥʷ 

ʨʦʟʤʽʨʽʚ  ̔DimXpert. ɼʘʣʽ, ʪʨʝʙʘ ʚʠʙʨʘʪʠ ʃʽʥʽʡʥʠʡ ʨʦʟʤʽʨ ʽ 

ʉʭʝʤʘ ʤʘʩʠʚʫ. ʅʘʩʪʫʧʥʠʡ ʢʨʦʢ ï ɹʘʟʦʚʘ ʣʽʥʽʷ ʽ ʧʘʨʘʤʝʪʨ ʇʦ 

ʚʝʨʰʠʥʽ, ʮʝʥʪʨʫ ʦʪʚʦʨʫ. ɺʠʙʨʘʚʰʠ ʧʘʨʘʤʝʪʨ ɹʘʟʘ, ʚʢʘʟʫʻʤʦ 

ʧʦʪʨʽʙʥʠʡ ʚʠʜ ʽ ʤʽʩʮʝ (ʨʠʩ. 2. 30). ɺʠʙʠʨʘʶʯʠ ʨʷʜ ʢʨʦʤʦʢ, 

ʧʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʥʘʥʦʩʠʪʴ ʨʦʟʤʽʨʠ, ʚʨʘʭʦʚʫʶʯʠ 

ʧʦʣʦʞʝʥʥʷ ʙʘʟʠ. 

 

 
ʈʠʩ. 3.30 

 

 ʋ SolidWorks ʜʫʞʝ ʧʨʦʩʪʦ ʚʥʦʩʷʪʴʩʷ ʟʤʽʥʠ ʫ ʨʦʟʤʽʨʠ 

ʜʝʪʘʣʝʡ. ʋ ʮʴʦʤʫ ʽ ʻ ʧʝʨʝʚʘʛʘ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʆʜʥʘʢ ʧʨʠ ʮʴʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʧʨʘʚʠʣʴʥʦ 

ʟʘʜʫʤʘʥʘ ɯʜʝʷ ʧʨʦʝʢʪʫ, ʦʩʢʽʣʴʢʠ ʧʦʤʠʣʢʠ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ 

ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʤʽʥʠ 

ʚʩʪʫʧʠʣʠ ʚ ʜʽʶ, ʫ ʩʪʨʽʯʮʽ ʩʪʘʥʫ ʩʣʽʜ ʢʣʘʮʥʫʪʠ ʧʦ ʟʥʘʯʢʫ 

ʇʝʨʝʙʫʜʦʚʘ ʤʦʜʝʣʽ. 

 ɼʣʷ ʧʝʨʝʙʫʜʦʚʠ ʤʦʜʝʣʽ ʩʣʽʜ ʜʚʽʯʽ ʢʣʘʮʥʫʪʠ ʫ ɼʝʨʝʚʽ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʥʘ ʤʦʜʝʣʽ. ɺʽʜʦʙʨʘʟʷʪʴʩʷ ʚʩʽ, ʟʘʜʘʥʽ ʜʣʷ ʥʝʾ, 

ʧʘʨʘʤʝʪʨʠ (ʨʠʩ. 3.31). ʂʣʘʮʘʥʥʷʤ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʨʦʟʤʽʨʽ 
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ʤʦʞʥʘ ʡʦʛʦ ʟʘʤʽʥʠʪʠ ʢʦʤʘʥʜʦʶ ɿʤʽʥʠʪʠ. ʗʢʱʦ ʧʽʩʣʷ ʮʴʦʛʦ 

ʇʝʨʝʙʫʜʫʚʘʪʠ ʤʦʜʝʣʴ ʽ ʧʝʨʝʢʣʶʯʠʪʠʩʴ ʥʘ ʢʨʝʩʣʝʥʠʢ ʜʝʪʘʣʽ, 

ʪʦ ʚʩʽ ʟʤʽʥʠ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʦʙʨʘʟʷʪʴʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʜʘʭ. 

  

 
ʈʠʩ. 3.31 

 

  ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʜʘʥʝ ʢʨʝʩʣʝʥʥʷ ʽʟ ʟʤʽʥʘʤʠ 

ʪʨʝʙʘ ʚʠʢʣʠʢʘʪʠ ʢʦʤʘʥʜʫ ɿʙʝʨʝʛʪʠ ʫ ʚʽʜʚʝʜʝʥʫ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʧʢʫ (ʨʠʩ. 3.32). 

 

 
 ʈʠʩ. 3.32 
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ʈʆɿɼɯʃ 4. ʄʆɼɽʃʖɺɸʅʅʗ ʐʊɸʄʇʆɺɸʅʀʍ ɯ 

ɺɯɼʃʀʊʀʍ ɼɽʊɸʃɽʁ 

 

ɺʽʜʣʠʪʘ ʩʢʣʘʜʥʘ ʜʝʪʘʣʴ (ʨʠʩ. 4.1) ʤʽʩʪʠʪʴ ʮʽʣʫ 

ʤʥʦʞʠʥʫ ʝʣʝʤʝʥʪʽʚ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʙʝʟʣʽʯ 

ʧʨʦʮʝʜʫʨ ʧʨʦʛʨʘʤʠ SolidWorks, ʱʦ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʫ ʤʦʜʝʣʶʚʘʥʥʽ. ʉʝʨʝʜ ʥʠʭ ʻ ʢʦʤʘʥʜʠ: ɻʝʦʤʝʪʨʽʷ ʝʩʢʽʟʫ, 

ɹʦʙʠʰʢʠ, ɺʠʨʽʟʠ, ʆʢʨʫʛʣʝʥʥʷ, ʋʢʣʦʥʠ ʽ ʪ.ʽ. 

 

 
ʈʠʩ. 4.1 

  

ɯʜʝʷ ʧʨʦʝʢʪʫ ʧʦʣʷʛʘʻ ʫ ʧʦʩʪʫʧʦʚʦʤʫ ʩʪʚʦʨʝʥʥʽ ʨʷʜʫ 

ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʮʽʻʾ ʜʝʪʘʣʽ, ʷʢʽ ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʙʠʪʠ 

ʥʘ: ʨʫʢʦʷʪʢʫ, ʧʝʨʝʭʽʜ ʽ ʛʦʣʦʚʢʫ. ʇʝʨʰʠʡ ʝʣʝʤʝʥʪ ʨʫʢʦʷʪʢʘ - 

ʙʫʜʝ ʙʘʟʦʚʠʤ ʝʣʝʤʝʥʪʦʤ. ɺʩʽ ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʙʫʜʫʪʴ 

ʩʪʚʦʨʶʚʘʪʠʩʴ ʥʘ ʦʩʥʦʚʽ ʙʘʟʦʚʦʛʦ (ʨʠʩ. 4.2).   

 
ʈʠʩ. 4.2 



           

 

  54 

 ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʫ ʨʫʢʦʷʪʢʘ, ʚʠʢʦʥʘʻʤʦ (ʚʞʝ 

ʚʽʜʦʤʽ ʥʘʤ) ʥʘʩʪʫʧʥʽ ʜʽʾ. ʉʪʚʦʨʠʤʦ ʢʨʝʩʣʝʥʠʢ, ʚʠʙʠʨʝʤʦ 

ʧʣʦʱʠʥʫ ʝʩʢʽʟʘ, ʥʘʧʨʠʢʣʘʜ ʇʣʦʱʠʥʘ ʟʚʝʨʭʫ. ʋ ʚʠʙʨʘʥʽʡ 

ʧʣʦʱʠʥʽ ʝʩʢʽʟʫ ʧʦʙʫʜʫʻʤʦ ʦʩʴʦʚʫ ʣʽʥʽʶ.  

 ɹʫʜʴ-ʷʢʠʡ ʝʣʝʤʝʥʪ ʝʩʢʽʟʫ ʤʦʞʥʘ ʧʝʨʝʪʚʦʨʠʪʠ ʫ 

ʜʦʧʦʤʽʞʥʫ ʛʝʦʤʝʪʨʽʶ ʽ ʥʘʚʧʘʢʠ. ɼʣʷ ʮʴʦʛʦ ʫ ʄʝʥʝʜʞʝʨʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʣʽʜ ʚʠʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʧʘʨʘʤʝʪʨ. 

 ɹʫʜʫʻʤʦ ʦʩʴʦʚʫ ʣʽʥʽʶ, ʥʘʥʦʩʠʤʦ ʾʾ ʜʦʚʞʠʥʫ (ʜʦʚʞʠʥʘ 

ʦʩʽ ʚʠʟʥʘʯʘʪʠʤʝ ʜʦʚʞʠʥʫ ʚʩʽʻʾ ʜʝʪʘʣʽ) ʪʘ ʥʘʜʘʻʤʦ ʩʪʘʪʫʩ ʦʩʽ, 

ʷʢ ʜʦʧʦʤʽʞʥʦʾ (ʨʠʩ. 4.3). 

 

 
ʈʠʩ. 4.3 

 

 ɼʘʣʽ, ʙʫʜʴ-ʷʢʠʤ ʽʟ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʙʫʜʫʻʤʦ ʧʨʷʤʦʢʫʪʥʠʢ 

ʽʟ ʧʦʪʨʽʙʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʽ ʢʦʤʘʥʜʦʶ ʜʟʝʨʢʘʣʴʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʢʨʝʩʣʶʻʤʦ ʡʦʛʦ ʩʠʤʝʪʨʠʯʥʫ ʯʘʩʪʠʥʫ. 

ʂʦʤʘʥʜʦʶ ɸʚʪʦʤʘʪʠʯʥʝ ʥʘʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ ʩʪʚʦʨʶʻʤʦ 

ʨʦʟʤʽʨʠ ʧʝʨʝʨʽʟʫ ʨʫʢʦʷʪʢʠ ʜʦ ʧʦʚʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʝʩʢʽʟʫ (ʨʠʩ. 

4.4). ʂʥʦʧʢʦʶ ʆʢ ʚʠʭʦʜʠʤʦ ʽʟ ʝʩʢʽʟʘ. 
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ʈʠʩ. 4.4 

 

 ʂʦʤʘʥʜʦʶ ɹʦʙʠʰʢʘ ʚʠʪʷʛʥʫʪʠ, ʟʘʜʘʚʰʠ ʧʘʨʘʤʝʪʨ ʚʽʜ 

ʉʝʨʝʜʥʷ ʧʣʦʱʠʥʘ ʚʠʪʷʛʫʻʤʦ ʨʫʢʦʷʪʢʫ ʧʦ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʚʽʜ 

ʧʝʨʝʨʽʟʫ ʥʘ ʨʽʚʥʽ ʽ ʟʘʜʘʥʽ ʚʽʜʩʪʘʥʽ (ʨʠʩ. 4.5). 

 

 
ʈʠʩ. 4.5 

  

ʋ ʄʝʥʝʜʞʝʨʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʙʠʨʘʻʤʦ ʅʘʭʠʣ. 

ɿʘʜʘʻʤʦ ʡʦʛʦ ʢʫʪ, ʥʘʧʨʠʢʣʘʜ, 8 ʛʨʘʜʫʩʽʚ ʽ ʟʥʽʤʘʻʤʦ ʛʘʣʦʯʢʫ ʽʟ 

ʅʘʭʠʣ ʥʘʟʦʚʥʽ. 
 ʂʣʘʮʘʻʤʦ ʆʢ ʽ ʟʘʢʽʥʯʫʻʤʦ ʧʦʙʫʜʦʚʫ (ʨʠʩ. 4.6). 
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ʈʠʩ. 4.6 

 

 ɼʨʫʛʠʡ ʝʣʝʤʝʥʪ ʜʝʪʘʣʽ ï ʧʝʨʝʭʽʜ. ɺʽʥ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʚʠʪʷʛʥʫʪʠʡ ʜʦ ʨʫʢʦʷʪʢʠ ʩʝʛʤʝʥʪ ʽʟ ʢʨʫʛʦʚʠʤ ʧʨʦʬʽʣʝʤ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʧʨʦʬʽʣʶ ʪʠʩʥʝʤʦ ʫ ɼʝʨʝʚʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʥʘ 

ʇʣʦʱʠʥʘ ʩʧʝʨʝʜʫ. ɺʦʥʘ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʥʘ ʝʢʨʘʥʽ (ʨʠʩ. 4.7).  

 

 
ʈʠʩ. 4.7 

 

 ʉʪʘʚʠʤʦ ʇʣʦʱʠʥʫ ʩʧʝʨʝʜʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʩʧʦʩʪʝʨʽʛʘʯʘ, ʟʘʭʦʜʠʤʦ ʫ ʽʥʩʪʨʫʤʝʥʪ ɽʩʢʽʟ ʽ ʩʪʚʦʨʶʻʤʦ ʢʦʣʦ 

ʽʟ ʧʦʪʨʽʙʥʠʤ ʜʽʘʤʝʪʨʦʤ (ʨʠʩ. 4.8)  
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ʈʠʩ. 4.8 

 

ʂʦʤʘʥʜʦʶ ɹʦʙʠʰʢʘ ʚʠʪʷʛʥʫʪʠ, ʟʘʜʘʚʰʠ ʧʘʨʘʤʝʪʨ ɼʦ 

ʝʣʝʤʝʥʪʘ ʙʫʜʫʻʤʦ ʤʦʜʝʣʴ ʢʨʫʛʣʦʛʦ ʧʝʨʝʭʦʜʫ (ʨʠʩ. 4.7). 

 ʅʘʩʪʫʧʥʠʡ ʝʣʝʤʝʥʪ ï ʛʦʣʦʚʢʘ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʮʴʦʛʦ 

ʝʣʝʤʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʽʥʽʾ ʪʘ ʜʦʪʠʯʥʽ ʜʫʛʠ. ʅʘ ʨʠʩ. 4.9 

ʚ ɽʩʢʽʟʽ ʧʦʙʫʜʦʚʘʥʘ ʧʨʷʤʘ, ʚʠʢʦʥʘʥʦ ʾʾ ʜʟʝʨʢʘʣʴʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ, ʧʦʙʫʜʦʚʘʥʽ ʜʚʽ ʜʫʛʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʧʦʪʨʽʙʥʽ 

ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʜʦʪʠʯʥʦʩʪʽ ʽ ʥʘʣʝʞʥʦʩʪʽ, ʢʦʤʘʥʜʦʶ 

ɸʚʪʦʤʘʪʠʯʥʝ ʥʘʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ ï ʟʨʦʙʣʝʥʦ ʧʨʦʬʽʣʴ 

ʛʦʣʦʚʢʠ ʚʠʟʥʘʯʝʥʠʤ.  

 
ʈʠʩ. 4.9 
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 ʂʦʤʘʥʜʘʤʠ ɽʣʝʤʝʥʪ, ɹʦʙʠʰʢʘ ʚʠʪʷʛʥʫʪʠ, 

ʚʠʩʪʘʚʣʷʶʯʠ ʫ ʄʝʥʝʜʞʝʨʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʝʦʙʭʽʜʥʽ 

ʧʘʨʘʤʝʪʨʠ ʚʠʪʷʛʫʚʘʥʥʷ, ʦʪʨʠʤʘʻʤʦ ʯʦʨʥʦʚʠʡ ʚʘʨʽʘʥʪ 

ʝʣʝʤʝʥʪʫ ʛʦʣʦʚʢʠ (ʨʠʩ. 4.10). 

  

 
ʈʠʩ. 4.10 

 

 ʋ ʧʨʦʛʨʘʤʽ SolidWorks ʻ ʙʝʟʣʽʯ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ ʥʘ ʝʢʨʘʥʽ. ʏʝʨʝʟ ʢʦʤʘʥʜʫ ɺʠʜ ʛʦʣʦʚʥʦʛʦ 

ʤʝʥʶ ʪʘ ʬʫʥʢʮʽʶ ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʩʪʠʣʽ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʨʦʝʢʪʦʚʘʥʦʾ ʜʝʪʘʣʽ (ʨʠʩ. 4.11). 

 

 
ʈʠʩ. 4.11 
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 ʊʘʢ ʩʘʤʦ ʰʚʠʜʢʦ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʽ ʧʘʨʘʤʝʪʨʠ ʟʤʽʥ ʫ 

ʚʽʜʦʙʨʘʞʝʥʥʽ ʤʦʜʝʣʝʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʘʥʜʫ ɿʤʽʥʠʪʠ. ɼʦ 

ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʤʽʥ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ɿʤʽʥʠʪʠ ʚ ʨʦʟʤʽʨ 

ʝʢʨʘʥʫ, ɿʙʽʣʴʰʠʪʠ ʚʝʣʠʯʠʥʫ ʦʢʨʝʤʦʛʦ ʝʣʝʤʝʥʪʘ ʤʦʜʝʣʽ, 

ʆʙʝʨʪʘʪʠ ʚʠʜ, ʇʝʨʝʤʽʱʘʪʠ ʚʠʜ ʪʘ ʽʥʰʝ (ʨʠʩ. 4.12). 

 

 
ʈʠʩ. 4.12 

 

 ɼʣʷ ʪʦʛʦ, ʱʦʙ ʫ ʤʦʜʝʣʽ ʛʦʣʦʚʢʠ ʩʢʦʥʩʪʨʫʶʚʘʪʠ (ʨʠʩ. 

4.1) ʥʝʦʙʭʽʜʥʽ ʦʪʚʦʨʠ, ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʢʦʤʘʥʜʦʶ ɿʤʽʱʝʥʥʷ 

ʦʙô̒ ʢʪʽʚ. ʋ ʚʢʣʘʜʮʽ ɽʩʢʽʟ ʚʠʢʣʠʢʘʻʤʦ ʢʦʤʘʥʜʫ ɿʤʽʱʝʥʥʷ 

ʦʙô̒ ʢʪʽʚ ʽ ʚʢʘʟʫʻʤʦ ʛʨʘʥʴ, ʫ ʷʢʽʡ ʤʠ ʭʦʯʝʤʦ ʟʤʽʩʪʠʪʠ ʽʟ 

ʟʘʟʦʨʦʤ 2ʤʤ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʠʡ ʧʨʦʬʽʣʴ ʛʦʣʦʚʢʠ (ʨʠʩ. 4.13). 

 

 
ʈʠʩ. 4.13 
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 ɺ ʥʘʣʘʰʪʫʚʘʥʥʷ ɺʠʨʽʟʫ ʫ ʄʝʥʝʜʞʝʨʽ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʟʘʜʘʻʤʦ ʧʘʨʘʤʝʪʨ ʛʣʫʭʠʡ ʚʠʨʽʟ ʽ ʡʦʛʦ ʚʝʣʠʯʠʥʫ, ʥʘʧʨʠʢʣʘʜ 

2ʤʤ. ʆʪʨʠʤʘʻʤʦ ʤʦʜʝʣʴ (ʨʠʩ. 4.14). 

 

 
ʈʠʩ. 4.14 

 

 ɼʣʷ ʧʦʜʘʣʴʰʦʾ ʧʦʙʫʜʦʚʠ ʚʠʨʽʟʫ ʫ ʝʣʝʤʝʥʪʽ ʛʦʣʦʚʢʘ 

ʚʠʜʽʣʷʻʤʦ ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ ʛʨʘʥʴ ʧʦʙʫʜʦʚʠ, ʧʦʚʝʨʪʘʻʤʦ 

ʝʣʝʤʝʥʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʩʧʦʩʪʝʨʽʛʘʯʘ, ʚ ʢʦʤʘʥʜʽ ɽʩʢʽʟ 

ʩʪʚʦʨʶʻʤʦ ʜʚʘ ʢʦʣʘ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʚʠʩʪʘʚʣʷʶʯʠ ʜʣʷ ʥʠʭ 

ʧʦʪʨʽʙʥʽ ʨʦʟʤʽʨʠ ʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʽ ʢʦʤʘʥʜʦʶ ɺʽʜʽʪʥʫʪʠ 

ʥʝʧʦʪʨʽʙʥʽ ʦʙô̒ ʢʪʠ ʫʪʚʦʨʶʻʤʦ ʧʨʦʬʽʣʴ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʚʠʨʽʟʫ 

(ʨʠʩ. 4.15). 

 

 
ʈʠʩ. 4.15 
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 ʂʦʤʘʥʜʦʶ ɺʽʜʦʙʨʘʞʝʥʥʷ ʤʦʞʝʤʦ ʟʤʽʥʠʪʠ ʩʪʠʣʴ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʚʦʨʝʥʦʛʦ ʝʣʝʤʝʥʪʫ ʜʝʪʘʣʽ (ʨʠʩ. 4.16). 

 

 
ʈʠʩ. 4.16 

 

 ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʜʚʦʭ 

ʢʨʫʛʣʠʭ ʥʘʩʢʨʽʟʥʠʭ ʦʪʚʦʨʽʚ ʫ ʛʦʣʦʚʮʽ. ɺʢʘʟʫʻʤʦ ʧʦʪʨʽʙʥʫ 

ʛʨʘʥʴ, ʚ ɽʩʢʽʟʽ ʙʫʜʫʻʤʦ ʜʚʘ ʧʨʦʬʽʣʽ ʫ ʚʠʛʣʷʜʽ ʢʦʣʘ ʟ 

ʥʝʦʙʭʽʜʥʠʤʠ ʚʟʘʻʤʦʟʚô̫ ʟʢʘʤʠ ʽ ʨʦʟʤʽʨʘʤʠ (ʨʠʩ. 4.17), ʘ ʧʦʪʽʤ 

ʢʦʤʘʥʜʦʶ ʚʠʨʽʟ ʽʟ ʧʘʨʘʤʝʪʨʦʤ ʅʘʩʢʨʽʟʴ ʙʫʜʫʻʤʦ ʤʦʜʝʣʴ 

ʦʪʚʦʨʽʚ (ʨʠʩ. 4.18). 

 

 
ʈʠʩ. 4.17 
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ʈʠʩ. 4.18 

 

 ʆʩʪʘʥʥʽʤ ʝʣʝʤʝʥʪʦʤ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʻ ʥʘʥʝʩʝʥʥʷ 

ʦʢʨʫʛʣʝʥʥʷ ʧʝʚʥʠʭ ʢʨʦʤʦʢ ʜʝʪʘʣʽ. ʂʦʤʘʥʜʦʶ ʆʢʨʫʛʣʝʥʥʷ 

ʚʠʢʣʠʢʘʻʤʦ ʄʝʥʝʜʞʝʨ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʣʷ ʦʢʨʫʛʣʝʥʥʷ. 

ɺʽʜʤʽʯʘʻʤʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʢʨʫʛʣʝʥʥʷ ʢʨʦʤʢʠ ʘʙʦ ʢʨʘʥʽ 

ʧʨʦʝʢʪʦʚʘʥʦʾ ʜʝʪʘʣʽ, ʚʢʘʟʫʻʤʦ ʧʘʨʘʤʝʪʨʠ ʦʢʨʫʛʣʝʥʥʷ ʽ 

ʟʘʚʝʨʰʫʻʤʦ ʧʨʦʮʝʜʫʨʫ ʢʦʤʘʥʜʦʶ ʆʢ (ʨʠʩ. 4.19).  

 

 
ʈʠʩ. 4.19 

 

 ʂʦʤʘʥʜʦʶ ʈʝʜʘʛʫʚʘʪʠ ʟʦʚʥʽʰʥʽʡ ʚʠʜ, ʚʠʙʠʨʘʻʤʦ 

ʧʦʪʨʽʙʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽ ʦʪʨʠʤʫʻʤʦ ʛʦʪʦʚʠʡ ʝʣʝʤʝʥʪ (ʨʠʩ. 

4.20).  
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ʈʠʩ. 4.20 
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ʈʆɿɼɯʃ 5. ʉʊɺʆʈɽʅʅʗ ʄɸʉʀɺɯɺ ɽʃɽʄɽʅʊɯɺ 

 

 ʄʘʩʠʚ ʻ ʫ SolidWorks ʥʘʡʢʨʘʱʠʤ ʩʧʦʩʦʙʦʤ ʩʪʚʦʨʝʥʥʷ 

ʜʝʢʽʣʴʢʦʭ ʘʙʦ ʧʝʚʥʦʾ ʤʥʦʞʠʥʠ ʦʜʥʘʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʤʘʩʠʚʫ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʜʝʪʘʣʴ ʥʘ ʷʢʽʡ ʙʫʜʫʪʴ 

ʩʪʚʦʨʶʚʘʪʠʩʷ ʥʝʦʙʭʽʜʥʽ ʤʘʩʠʚʠ (ʨʠʩ. 5.1) ʪʘ ʚʠʭʽʜʥʠʡ 

ʝʣʝʤʝʥʪ, ʱʦ ʣʝʞʘʪʠʤʝ ʚ ʦʩʥʦʚʽ ʩʪʚʦʨʝʥʥʷ  ʧʝʚʥʦʾ ʤʥʦʞʠʥʠ 

ʝʣʝʤʝʥʪʽʚ ʽʟ ʟʘʜʘʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ, ʥʘʧʨʠʢʣʘʜ, ʢʨʫʛʣʠʡ 

ʦʪʚʽʨ ʚ ʧʣʘʩʪʠʥʽ (ʨʠʩ. 5.2).  

 

 
ʈʠʩ. 5.1 

 

 
ʈʠʩ. 5.2 

 


