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ʋɺʆɼ 

ʄʦʜʝʨʥʠʟʘʮʠʿʘ ʜʨʫʰʪʚʘ ʠ ʫʩʤʝʨʝʥʦʩʪ ʢʘ ʝʢʦʥʦʤʩʢʦʤ ʠ ʪʝʭʥʦʣʦʰʢʦʤ ʨʘʟʚʦʿʫ 

ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʠʥʦʚʠʨʘˁʝ ʢʘʢʦ ʦʧʰʪʠʭ, ʪʘʢʦ ʠ ʩʧʝʮʠʬʠʯʥʠʭ ʮʠˀʝʚʘ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ. ʋ 

ʪʦʤ ʩʤʠʩʣʫ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʫ ʉʨʙʠʿʠ ʩʝ, ʧʨʝ ʩʚʝʛʘ, ʤʦʨʘ ʫʩʤʝʨʘʚʘʪʠ ʢʘ ʩʪʠʮʘˁʫ 

ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʠ ʧʦʩʪʠʟʘˁʫ ʦʧʰʪʠʭ ʠʩʭʦʜʘ ʦʙʨʘʟʦʚʘˁʘ, ʥʝʦʧʭʦʜʥʠʭ ʟʘ ʫʩʧʝʰʘʥ 

ʨʘʜ, ʜʘˀʝ ʫʯʝˁʝ ʠ ʧʦʩʪʠʟʘˁʝ ʚʝ˂ʝ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ ʫ ʩʘʚʣʘʜʘʚʘˁʫ ʧʨʦʤʝʥˀʠʚʠʭ ʟʘʭʪʝʚʘ 

ʩʚʝʪʘ ʨʘʜʘ ʠ ʜʨʫʰʪʚʘ ʫ ʮʝʣʠʥʠ ʢʘʦ ʠ ʚʝ˂ʫ ʤʦʙʠʣʥʦʩʪ ʨʘʜʥʝ ʩʥʘʛʝ. 

 

ɼʘ ʙʠ ʩʝ ʦʙʝʟʙʝʜʠʣʦ ʧʦʙʦˀʰʘˁʝ ʢʚʘʣʠʪʝʪʘ, ʫʢˀʫʯʠʣʝ ʠʥʪʝʨʝʩʥʝ ʛʨʫʧʝ ʠ ʩʦʮʠʿʘʣʥʠ 

ʧʘʨʪʥʝʨʠ, ʦʙʝʟʙʝʜʠʦ ʝʬʠʢʘʩʘʥ ʪʨʘʥʩʬʝʨ ʟʥʘˁʘ ʠ ʩʪʠʮʘˁʝ ʚʝʰʪʠʥʘ ʢʦʜ ʩʚʠʭ ʫʯʝʩʥʠʢʘ ʫ 

ʦʙʨʘʟʦʚʥʦʤ ʧʨʦʮʝʩʫ ʫʟ ʧʫʥʦ ʫʚʘʞʘʚʘˁʝ ʝʪʥʠʯʢʠʭ, ʢʫʣʪʫʨʦʣʦʰʢʠʭ ʠ ʣʠʥʛʚʠʩʪʠʯʢʠʭ 

ʨʘʟʣʠʯʠʪʦʩʪʠ, ʄʠʥʠʩʪʘʨʩʪʚʦ ʧʨʦʩʚʝʪʝ, ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʰʢʦʛ ʨʘʟʚʦʿʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ 

ʟʘʧʦʯʝʣʦ ʿʝ ʧʨʠʧʨʝʤʝ ʟʘ ʨʝʦʨʛʘʥʠʟʘʮʠʿʫ ʠ ʨʝʬʦʨʤʫ ʩʠʩʪʝʤʘ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ, 

ʜʦʥʦʰʝˁʝʤ ʉʪʨʘʪʝʛʠʿʝ ʨʘʟʚʦʿʘ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ1 ʢʦʿʫ ʿʝ ʫʩʚʦʿʠʣʘ ɺʣʘʜʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʜʝʮʝʤʙʨʘ 2006. ʛʦʜʠʥʝ, ʘʢʮʠʦʥʦʛ ʧʣʘʥʘ2 ʟʘ ˁʝʥʦ ʩʧʨʦʚʦʹʝˁʝ, ʫʩʚʦʿʝʥʦʛ 

ʤʘʨʪʘ 2009. ʛʦʜʠʥʝ ʠ ʉʪʨʘʪʝʛʠʿʝ ʨʘʟʚʦʿʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʉʨʙʠʿʠ ʜʦ 2020. ʛʦʜʠʥʝ3 ʫʩʚʦʿʝʥʝ 

ʥʦʚʝʤʙʨʘ 2012. ʛʦʜʠʥʝ. 

 

ʅʘ ʪʠʤ ʦʩʥʦʚʘʤʘ ʿʝ ʥʘʢʦʥ ʬʘʟʝ ʨʝʘʣʠʟʘʮʠʿʝ ʠ ʝʚʘʣʫʘʮʠʿʝ ʦʛʣʝʜʘ, ʫ ʧʦʜʨʫʯʿʫ ʨʘʜʘ 

ʄʘʰʠʥʩʪʚʦ ʠ ʦʙʨʘʜʘ ʤʝʪʘʣʘ  ʦʜ ʰʢʦʣʩʢʝ 2018/19. ʛʦʜʠʥʝ, ʫʚʝʜʝʥ ʥʦʚʠ ʥʘʩʪʘʚʥʠ ʧʨʦʛʨʘʤ4: 

Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ. ʆʚʘʿ ʧʨʦʛʨʘʤ ʨʘʟʚʠʿʝʥ ʿʝ ʥʘ ʦʩʥʦʚʫ 

ʩʪʘʥʜʘʨʜʘ ʢʚʘʣʠʬʠʢʘʮʠʿʝ. ʇʨʠʤʝʥʘ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʝ ʫ ʩʠʩʪʝʤʫ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ 

ʧʦʜʨʘʟʫʤʝʚʘ ʠ ʫʚʦʹʝˁʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ5, ʢʦʠʿʤ ʩʝ ʦʙʝʟʙʝʹʫʿʝ ʧʨʦʚʝʨʘ ʩʪʝʯʝʥʦʩʪʠ 

ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʧʨʦʧʠʩʘʥʠʭ ʩʪʘʥʜʘʨʜʦʤ ʢʚʘʣʠʬʠʢʘʮʠʿʝ. 

 

ʇʨʚʘ ʛʝʥʝʨʘʮʠʿʘ ʫʯʝʥʠʢʘ ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʬʠʣʘ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ 

(CNC) ʤʘʰʠʥʘ ʟʘʚʨʰʘʚʘ ʩʚʦʿʝ ʰʢʦʣʦʚʘˁʝ ʧʦʣʘʛʘˁʝʤ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʰʢʦʣʩʢʝ 2021/22. 

ʛʦʜʠʥʝ. 

 

ʇʨʦʛʨʘʤ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʧʨʠʧʨʝʤˀʝʥ ʿʝ ʫʟ ʢʦʥʩʫʣʪʘʮʠʿʝ ʠ ʧʨʝʤʘ ʟʘʭʪʝʚʠʤʘ 

ʩʦʮʠʿʘʣʥʠʭ ʧʘʨʪʥʝʨʘ ï ʋʥʠʿʝ ʧʦʩʣʦʜʘʚʘʮʘ, ʇʨʠʚʨʝʜʥʝ ʢʦʤʦʨʝ ʉʨʙʠʿʝ, ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ 

ʧʦʩʣʦʚʥʠʭ ʫʜʨʫʞʝˁʘ ʠ ʫʟ ʘʢʪʠʚʥʦ ʫʯʝʰ˂ʝ ʥʘʩʪʘʚʥʠʢʘ ʩʨʝʜˁʠʭ ʩʪʨʫʯʥʠʭ ʰʢʦʣʘ ʫ ʢʦʿʠʤʘ ʩʝ 

ʦʙʨʘʟʦʚʥʠ ʧʨʦʛʨʘʤ ʩʧʨʦʚʦʜʠ. ʆʚʘʿ ʧʨʦʛʨʘʤ ʥʘʩʪʘʦ ʿʝ ʥʘ ʦʩʥʦʚʫ ʩʚʝʦʙʫʭʚʘʪʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ 

ʨʘʟʣʠʯʠʪʠʭ ʤʝʹʫʥʘʨʦʜʥʠʭ ʢʦʥʮʝʧʘʪʘ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʫ ʩʪʨʫʯʥʦʤ ʦʙʨʘʟʦʚʘˁʫ, ʫʟ 

ʫʚʘʞʘʚʘˁʝ ʧʦʩʪʦʿʝ˂ʠʭ ʠʩʢʫʩʪʘʚʘ ʠ ʫʩʣʦʚʘ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ. 

 

ʇʨʠʨʫʯʥʠʢ ʟʘ ʧʦʣʘʛʘˁʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʢʦʿʠ ʿʝ ʧʨʝʜ ɺʘʤʘ ʿʝ ʿʘʚʥʠ ʜʦʢʫʤʝʥʪ 

ʥʘʤʝˁʝʥ ʫʯʝʥʠʮʠʤʘ ʠ ʥʘʩʪʘʚʥʠʮʠʤʘ ʩʨʝʜˁʠʭ ʩʪʨʫʯʥʠʭ ʰʢʦʣʘ ʫ ʢʦʿʠʤʘ ʩʝ ʩʧʨʦʚʦʜʠ 

ʥʘʩʪʘʚʥʠ ʧʨʦʛʨʘʤ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ, ʩʦʮʠʿʘʣʥʠʤ 

ʧʘʨʪʥʝʨʠʤʘ ʠ ʩʚʠʤ ʜʨʫʛʠʤ ʠʥʩʪʠʪʫʮʠʿʘʤʘ ʠ ʧʦʿʝʜʠʥʮʠʤʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʤ ʟʘ ʦʚʫ ʦʙʣʘʩʪ. 

 

ɹʫʜʫ˂ʠ ʜʘ ʫʩʧʝʰʥʦ ʩʧʨʦʚʦʹʝˁʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʧʨʝʪʧʦʩʪʘʚˀʘ ʧʨʠʧʨʝʤʫ ʩʚʠʭ 

ʫʯʝʩʥʠʢʘ ʠ ʧʨʠʤʝʥʫ ʧʨʦʧʠʩʘʥʠʭ ʧʨʦʮʝʜʫʨʘ, ʫʧʫʪʩʪʚʘ ʠʟ ʦʚʦʛ ʧʨʠʨʫʯʥʠʢʘ ʩʫ ʚʘʞʥʘ ʢʘʢʦ ʙʠ 

ʩʝ ʦʩʠʛʫʨʘʣʦ ʜʘ ʩʝ ʠʩʧʠʪ ʥʘ ʠʩʪʠ ʥʘʯʠʥ ʩʧʨʦʚʦʜʠ ʫ ʩʚʘʢʦʿ ʰʢʦʣʠ ʠ ʜʘ ʛʘ ʩʚʠ ʫʯʝʥʠʮʠ ʧʦʣʘʞʫ 

ʧʦʜ ʿʝʜʥʘʢʠʤ ʫʩʣʦʚʠʤʘ. 

ʆʚʘʿ ʜʦʢʫʤʝʥʪ ˂ʝ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ ʙʠʪʠ ʫʥʘʧʨʝʹʠʚʘʥ ʠ ʧʨʦʰʠʨʠʚʘʥ ʫ ʩʢʣʘʜʫ ʩʘ 

ʟʘʭʪʝʚʠʤʘ ʠ ʧʦʪʨʝʙʘʤʘ ʩʠʩʪʝʤʘ ʢʚʘʣʠʬʠʢʘʮʠʿʘ, ʰʢʦʣʘ ʠ ʩʦʮʠʿʘʣʥʠʭ ʧʘʨʪʥʝʨʘ. 

                                                 
1 "ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ" ʙʨ. 1/2007 
2 "ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ" ʙʨ. 21/2009 
3 "ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ" ʙʨ. 107/2012 
4 "ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ ï ʇʨʦʩʚʝʪʥʠ ʛʣʘʩʥʠʢ "ʙʨ. 06/*2018 
5 ɿʘʢʦʥ ʦ ʩʨʝʜˁʝʤ ʦʙʨʘʟʦʚʘˁʫ ʠ ʚʘʩʧʠʪʘˁʫ "ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ ʙʨ.55/2013 
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ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

2 

 

ʂʆʅʎɽʇʊ ʄɸʊʋʈʉʂʆɻ ʀʉʇʀʊɸ 

ʄʘʪʫʨʩʢʠ ʠʩʧʠʪ ʿʝ ʿʝʜʘʥ ʦʜ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ ʦʙʝʟʙʝʹʠʚʘˁʘ ʢʚʘʣʠʪʝʪʘ ʩʪʨʫʯʥʦʛ 

ʦʙʨʘʟʦʚʘˁʘ. ʇʦʣʘʛʘˁʝʤ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʫ ʩʨʝʜˁʝʤ ʩʪʨʫʯʥʦʤ ʦʙʨʘʟʦʚʘˁʫ, ʧʦʿʝʜʠʥʘʮ ʩʪʠʯʝ 

ʢʚʘʣʠʬʠʢʘʮʠʿʫ ʥʝʦʧʭʦʜʥʫ ʟʘ ʫʯʝʰ˂ʝ ʥʘ ʪʨʞʠʰʪʫ ʨʘʜʘ. 

 ʄʘʪʫʨʩʢʠʤ ʠʩʧʠʪʦʤ ʩʝ ʧʨʦʚʝʨʘʚʘ ʜʘ ʣʠ ʿʝ ʫʯʝʥʠʢ, ʧʦ ʫʩʧʝʰʥʦ ʟʘʚʨʰʝʥʦʤ 

ʯʝʪʚʦʨʦʛʦʜʠʰˁʝʤ ʦʙʨʘʟʦʚʘˁʫ, ʩʪʝʢʘʦ ʩʪʘʥʜʘʨʜʦʤ ʢʚʘʣʠʬʠʢʘʮʠʿʝ ʧʨʦʧʠʩʘʥʘ ʟʥʘˁʘ, 

ʚʝʰʪʠʥʝ, ʩʪʘʚʦʚʝ ʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʪʿ. ʩʪʨʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʟʘ ʟʘʥʠʤʘˁʝ(ʘ) ʟʘ ʢʦʿʝ ʩʝ 

ʰʢʦʣʦʚʘʦ ʫ ʦʢʚʠʨʫ ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʬʠʣʘ. ʄʘʪʫʨʩʢʠ ʠʩʧʠʪ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʪʨʠ ʥʝʟʘʚʠʩʥʘ 

ʠʩʧʠʪʘ: 

Å ʠʩʧʠʪ ʠʟ ʩʨʧʩʢʦʛ ʿʝʟʠʢʘ ʠ ʢˁʠʞʝʚʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʿʝʟʠʢʘ ʠ ʢˁʠʞʝʚʥʦʩʪʠ ʥʘ ʢʦʿʝʤ 

ʩʝ ʫʯʝʥʠʢ ʰʢʦʣʦʚʘʦ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʤʘʪʝʨˁʠ ʿʝʟʠʢ); 

Å ʠʩʧʠʪ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦïʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ; 

Å ʤʘʪʫʨʩʢʠ ʧʨʘʢʪʠʯʥʠ ʨʘʜ. 

 

ʇʦʨʝʜ ʜʠʧʣʦʤʝ, ʩʚʘʢʠ ʧʦʿʝʜʠʥʘʮ ʧʦʣʘʛʘˁʝʤ ʦʚʘʢʚʦʛ ʠʩʧʠʪʘ ʩʪʠʯʝ ʠ ʪʟʚ. ʜʦʜʘʪʘʢ 

ʜʠʧʣʦʤʠ - ʋʚʝʨʝˁʝ ʦ ʧʦʣʦʞʝʥʠʤ ʠʩʧʠʪʠʤʘ ʫ ʦʢʚʠʨʫ ʩʘʚʣʘʜʘʥʦʛ ʧʨʦʛʨʘʤʘ ʟʘ ʦʙʨʘʟʦʚʥʠ 

ʧʨʦʬʠʣ, ʯʠʤʝ ʩʝ ʥʘ ʪʨʘʥʩʧʘʨʝʥʪʘʥ ʥʘʯʠʥ ʧʦʩʣʦʜʘʚʮʠʤʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʪʝʯʝʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ 

ʠ ʧʦʩʪʠʛʥʫ˂ʘ ʫʯʝʥʠʢʘ. 

 

ʂʦʥʮʝʧʪ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʟʘʩʥʦʚʘʥ ʿʝ ʥʘ ʩʣʝʜʝ˂ʠʤ ʧʨʠʥʮʠʧʠʤʘ: 

 

- ʫʿʝʜʥʘʯʘʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʦʤ ʥʠʚʦʫ,  

- ʫʥʘʧʨʝʹʠʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʦʮʝˁʠʚʘˁʘ.  

 

ʋʿʝʜʥʘʯʘʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʦʤ ʥʠʚʦʫ ʧʦʜʨʘʟʫʤʝʚʘ 

ʩʧʨʦʚʦʹʝˁʝ ʠʩʧʠʪʘ ʧʦ ʿʝʜʥʘʢʠʤ ʟʘʭʪʝʚʠʤʘ ʠ ʧʦʜ ʿʝʜʥʘʢʠʤ ʫʩʣʦʚʠʤʘ ʫ ʩʚʠʤ ʰʢʦʣʘʤʘ. 

ʋʚʦʹʝˁʝ ʤʝʭʘʥʠʟʘʤʘ ʦʩʠʛʫʨʘˁʘ ʢʚʘʣʠʪʝʪʘ ʜʝʬʠʥʠʩʘʥʠʭ ʢʨʦʟ ʩʪʘʥʜʘʨʜʠʟʦʚʘʥʝ ʧʨʦʮʝʜʫʨʝ ʠ 

ʫʧʫʪʩʪʚʘ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ, ʚʘʞʘʥ ʩʫ ʘʩʧʝʢʪ ʢʚʘʣʠʪʝʪʥʦʛ ʩʧʨʦʚʦʹʝˁʘ ʠʩʧʠʪʘ. ʅʘ ʪʘʿ ʥʘʯʠʥ ʩʝ 

ʜʦʧʨʠʥʦʩʠ ʫʿʝʜʥʘʯʘʚʘˁʫ ʢʚʘʣʠʪʝʪʘ ʦʙʨʘʟʦʚʘˁʘ ʥʘ ʥʘʮʠʦʥʘʣʥʦʤ ʥʠʚʦʫ ʟʘ ʩʚʘʢʠ ʦʙʨʘʟʦʚʥʠ 

ʧʨʦʬʠʣ. 

ʋʥʘʧʨʝʹʠʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʧʨʦʮʝʩʘ ʦʮʝˁʠʚʘˁʘ ʧʦʩʪʠʞʝ ʩʝ ʧʨʠʤʝʥʦʤ ʤʝʪʦʜʦʣʦʛʠʿʝ 

ʦʮʝˁʠʚʘˁʘ ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ6, ʢʘʦ ʚʘʣʠʜʥʦʛ ʠ ʦʙʿʝʢʪʠʚʥʦʛ ʧʨʠʩʪʫʧʘ 

ʚʨʝʜʥʦʚʘˁʫ ʢʦʤʧʝʪʝʥʮʠʿʘ. ʈʘʟʚʦʿ ʦʙʿʝʢʪʠʚʥʠʭ ʢʨʠʪʝʨʠʿʫʤʘ ʧʨʦʮʝʥʝ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʤʝʪʦʜʘ 

ʠ ʠʥʩʪʨʫʤʝʥʘʪʘ ʦʤʦʛʫ˂ʝʥ ʿʝ ʫʩʧʦʩʪʘʚʦʤ ʩʠʩʪʝʤʘ ʩʪʘʥʜʘʨʜʘ ʢʚʘʣʠʬʠʢʘʮʠʿʝ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤ, 

ʦʮʝˁʠʚʘˁʝ ʟʘʩʥʦʚʘʥʦ ʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʧʦʯʠʚʘ ʥʘ ʦʧʝʨʘʮʠʦʥʘʣʠʟʘʮʠʿʠ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ 

ʧʨʦʠʩʪʝʢʣʠʭ ʠʟ ʨʝʘʣʥʠʭ ʟʘʭʪʝʚʘ ʧʦʩʣʘ ʦʜʥʦʩʥʦ ʧʨʦʮʝʩʘ ʨʘʜʘ. 

ʂʚʘʣʠʪʝʪ ʦʮʝˁʠʚʘˁʘ ʧʦʩʝʙʥʦ ʫ ʜʦʤʝʥʫ ʧʦʫʟʜʘʥʦʩʪʠ ʠ ʦʙʿʝʢʪʠʚʥʦʩʪʠ, ʦʩʪʚʘʨʫʿʝ ʩʝ ʠ 

ʫʚʦʹʝˁʝʤ ʜʝʣʠʤʠʯʥʦ ʝʢʩʪʝʨʥʦʛ ʦʮʝˁʠʚʘˁʘ. ʇʨʝʜʩʪʘʚʥʠʮʠ ʧʦʩʣʦʜʘʚʘʮʘ, ʩʪʨʫʯˁʘʮʠ ʫ 

ʦʜʨʝʹʝʥʦʿ ʦʙʣʘʩʪʠ, ʦʙʫʯʘʚʘʿʫ ʩʝ ʠ ʫʯʝʩʪʚʫʿʫ ʢʘʦ ʝʢʩʪʝʨʥʠ ʯʣʘʥʦʚʠ ʢʦʤʠʩʠʿʘ ʫ ʦʮʝˁʠʚʘˁʫ ʥʘ 

ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ. 

ʈʝʟʫʣʪʘʪʠ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʢʦʨʠʩʪʝ ʩʝ ʫ ʧʨʦʮʝʩʫ ʩʘʤʦʚʨʝʜʥʦʚʘˁʘ ʢʚʘʣʠʪʝʪʘ ʨʘʜʘ 

ʰʢʦʣʝ, ʘʣʠ ʠ ʚʨʝʜʥʦʚʘˁʘ ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʮʝʩʘ ʫ ʜʘʪʦʤ ʦʙʨʘʟʦʚʥʦʤ ʧʨʦʬʠʣʫ, ʥʘ 

ʥʘʮʠʦʥʘʣʥʦʤ ʥʠʚʦʫ. ʆʥʠ ʩʫ ʠʩʪʦʚʨʝʤʝʥʦ ʠ ʩʤʝʨʥʠʮʘ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʮʝʩʘ 

ʥʘ ʦʙʘ ʥʠʚʦʘ. 

 ɿʘ ʩʚʘʢʠ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʧʨʠʧʨʝʤʘ ʩʝ ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ 

(ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʇʨʠʨʫʯʥʠʢ), ʢʦʿʠʤ ʩʝ ʜʝʪʘˀʥʦ ʦʧʠʩʫʿʝ ʥʘʯʠʥ ʧʨʠʧʨʝʤʝ, ʦʨʛʘʥʠʟʘʮʠʿʝ ʠ 

ʨʝʘʣʠʟʘʮʠʿʝ ʠʩʧʠʪʘ. ʋ ʩʘʩʪʘʚ ʇʨʠʨʫʯʥʠʢʘ ʫʣʘʟʝ: ʉʪʘʥʜʘʨʜ ʢʚʘʣʠʬʠʢʘʮʠʿʝ Tʝʭʥʠʯʘʨ ʟʘ 

                                                 
6 ɿʘ ʧʦʪʨʝʙʝ ʧʨʠʤʝʥʝ ʢʦʥʮʝʧʪʘ ʦʮʝˁʠʚʘˁʘ ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʫ ʩʪʨʫʯʥʦʤ ʦʙʨʘʟʦʚʘˁʫ ʠ ʧʦʩʝʙʥʦ ʫ ʦʙʣʘʩʪʠ ʠʩʧʠʪʘ ʨʘʟʚʠʿʝʥ ʿʝ 

ʧʨʠʨʫʯʥʠʢ Ăʆʮʝˁʠʚʘˁʝ ʟʘʩʥʦʚʘʥʦ ʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʫ ʩʪʨʫʯʥʦʤ ʦʙʨʘʟʦʚʘˁʫñ ʫ ʦʢʚʠʨʫ ʢʦʛʘ ʩʫ ʦʧʠʩʘʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʥʮʝʧʪʘ, ˁʝʛʦʚʝ 
ʧʨʝʜʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʧʨʠʩʪʫʧʝ ʦʮʝˁʠʚʘˁʫ, ʤʝʪʦʜʝ ʧʨʠʤʝʨʝʥʝ ʪʘʢʚʦʿ ʚʨʩʪʠ ʦʮʝˁʠʚʘˁʘ, ʢʘʦ ʠ ʩʪʘʥʜʘʨʜʠʟʦʚʘʥ ʤʝʪʦʜʦʣʦʰʢʠ ʧʫʪ ʟʘ 

ʨʘʟʚʦʿ ʢʨʠʪʝʨʠʿʫʤʘ ʧʨʦʮʝʥʝ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʦʜʨʝʹʝʥʫ ʢʚʘʣʠʬʠʢʘʮʠʿʫ (www.zuov.gov.rs) 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ï ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

3 

 

ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ, ʟʙʠʨʢʘ ʪʝʦʨʠʿʩʢʠʭ ʟʘʜʘʪʘʢʘ ʟʘ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ, 

ʣʠʩʪʘ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ, ʨʘʜʥʠ ʟʘʜʘʮʠ ʠ ʦʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ. 

ʇʨʠʨʫʯʥʠʢʝ ʧʨʠʧʨʝʤʘ, ʫ ʩʘʨʘʜˁʠ ʩʘ ʪʠʤʦʚʠʤʘ ʥʘʩʪʘʚʥʠʢʘ ʩʚʘʢʦʛ ʧʨʦʬʠʣʘ, ɿʘʚʦʜ ʟʘ 

ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ ï ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ 

ʦʜʨʘʩʣʠʭ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʎʝʥʪʘʨ). 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ï ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

4 

 

I  ʇʈʆɻʈɸʄ ʄɸʊʋʈʉʂʆɻ ʀʉʇʀʊɸ 

ʎʀɲ  

ʄʘʪʫʨʩʢʠʤ ʠʩʧʠʪʦʤ ʧʨʦʚʝʨʘʚʘ ʩʝ ʜʘ ʣʠ ʿʝ ʫʯʝʥʠʢ, ʧʦ ʫʩʧʝʰʥʦ ʟʘʚʨʰʝʥʦʤ ʦʙʨʘʟʦʚʘˁʫ 

ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ, ʩʪʝʢʘʦ 

ʩʪʨʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ʧʨʦʧʠʩʘʥʝ ʉʪʘʥʜʘʨʜʦʤ ʢʚʘʣʠʬʠʢʘʮʠʿʝ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ 

ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 7. 

ʉʊʈʋʂʊʋʈɸ  

ʄʘʪʫʨʩʢʠ ʠʩʧʠʪ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʪʨʠ ʥʝʟʘʚʠʩʥʘ ʠʩʧʠʪʘ: 

¶ ʠʩʧʠʪ ʠʟ ʩʨʧʩʢʦʛ ʿʝʟʠʢʘ ʠ ʢˁʠʞʝʚʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʿʝʟʠʢʘ ʠ ʢˁʠʞʝʚʥʦʩʪʠ ʥʘ ʢʦʿʝʤ 
ʩʝ ʫʯʝʥʠʢ ʰʢʦʣʦʚʘʦ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʤʘʪʝʨˁʠ ʿʝʟʠʢ); 

¶ ʠʩʧʠʪ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦïʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ; 

¶ ʤʘʪʫʨʩʢʠ ʧʨʘʢʪʠʯʥʠ ʨʘʜ. 

ʆʎɽɳʀɺɸɳɽ ʉʊʈʋʏʅʀʍ ʂʆʄʇɽʊɽʅʎʀɱɸ  

ʋ ʦʢʚʠʨʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʩʝ ʧʨʦʚʝʨʘʚʘ ʩʪʝʯʝʥʦʩʪ ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ. 

ʆʮʝˁʠʚʘˁʝ ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʚʨʰʠ ʩʝ ʢʦʤʙʠʥʘʮʠʿʦʤ ʤʝʪʦʜʘ: ʪʝʩʪʠʨʘˁʝ ʩʪʨʫʯʥʦ 

ʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ ʠ ʩʠʤʫʣʘʮʠʿʘ ʧʫʪʝʤ ʠʟʚʦʹʝˁʘ ʧʨʘʢʪʠʯʥʠʭ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ. ʊʝʩʪ ʟʥʘˁʘ 

ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʠʩʭʦʜʠʤʘ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ (ʠʩʭʦʜʠ ʟʥʘˁʘ), ʜʦʢ ʩʫ ʨʘʜʥʠ ʟʘʜʘʮʠ 

ʬʦʨʤʠʨʘʥʠ ʧʨʝʚʘʩʭʦʜʥʦ ʥʘ ʦʩʥʦʚʫ ʿʝʜʠʥʠʮʘ ʢʦʤʧʝʪʝʥʮʠʿʘ ʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʧʨʦʚʝʨʫ 

ʦʩʧʦʩʦʙˀʝʥʦʩʪʠ ʫʯʝʥʠʢʘ ʟʘ ʧʨʠʤʝʥʫ ʟʥʘˁʘ, ʜʝʤʦʥʩʪʨʘʮʠʿʫ ʚʝʰʪʠʥʘ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠʭ 

ʩʪʘʚʦʚʘ ʫ ʨʘʜʥʦʤ ʢʦʥʪʝʢʩʪʫ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʿʝ ʦʤʦʛʫ˂ʝʥʦ ʤʝʨʝˁʝ ʟʥʘˁʘ, ʚʝʰʪʠʥʘ, ʩʪʘʚʦʚʘ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʿʠ ʦʜʛʦʚʘʨʘʿʫ ʉʪʘʥʜʘʨʜʫ ʢʚʘʣʠʬʠʢʘʮʠʿʝ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ 

ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ. 

 ʂʨʠʪʝʨʠʿʫʤʠ ʦʮʝˁʠʚʘˁʘ ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʨʘʟʚʠʿʝʥʠ ʩʫ ʥʘ ʦʩʥʦʚʫ ʿʝʜʠʥʠʮʘ 

ʢʦʤʧʝʪʝʥʮʠʿʘ ʠ ʯʠʥʝ ʆʢʚʠʨ ʟʘ ʦʮʝˁʠʚʘˁʝ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʿʫ Tʝʭʥʠʯʘʨ ʟʘ 

ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʆʢʚʠʨ). ʆʢʚʠʨ ʩʘʜʨʞʠ 

ʢʨʠʪʝʨʠʿʫʤʝ ʧʨʦʮʝʥʝ, ʜʘʪʝ ʫ ʜʚʝ ʢʘʪʝʛʦʨʠʿʝ: ʘʩʧʝʢʪʠ ʠ ʠʥʜʠʢʘʪʦʨʠ ʧʨʦʮʝʥʝ. ʀʥʩʪʨʫʤʝʥʪʠ ʟʘ 

ʦʮʝˁʠʚʘˁʝ ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ï ʦʙʨʘʩʮʠ  ʢʦʿʠ ʩʝ  ʢʦʨʠʩʪʝ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ 

ʬʦʨʤʠʨʘʥʠ ʩʫ ʠ ʫʩʢʣʘʹʝʥʠ ʩʘ ʆʢʚʠʨʦʤ. 

 
  

                                                 
7 ʉʪʘʥʜʘʨʜ ʢʚʘʣʠʬʠʢʘʮʠʿʝ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ ʜʘʪ ʿʝ ʫ ɸʥʝʢʩʫ 1 ʦʚʦʛ ʇʨʠʨʫʯʥʠʢʘ 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ï ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

5 

 

ʆʢʚʠʨ ʟʘ ʦʮʝˁʠʚʘˁʝ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʿʫ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 8 

 

 

ɼʫʞʥʦʩʪ/ʢʦʤʧʝʪʝʥʮʠʿʘ: ʇʨʠʧʨʝʤʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʠ ʠʟʨʘʜʘ ʧʨʦʛʨʘʤʘ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ 

ɽʣʝʤʝʥʪʠ ʚʨʝʜʥʦʚaˁʘ 

(ʘʩʧʝʢʪʠ) 

ʆʯʝʢʠʚʘʥʠ ʨʝʟʫʣʪʘʪʠ (ʠʥʜʠʢʘʪʦʨʠ)  

ɹʨʦʿ 

ʙʦʜʦʚʘ 1 2 3 4 5 6 

ʀʟʨʘʜʘ ʧʣʘʥʘ ʩʪʝʟʘˁʘ 
ʇʦʧʫˁʝʥʦ ʟʘʛʣʘʚˀʝ 

ʧʣʘʥʘ ʩʪʝʟʘˁʘ  

ʉʢʠʮʠʨʘʥ ʥʘʯʠʥ 

ʩʪʝʟʘˁʘ 

ʉʢʠʮʠʨʘʥ ʥʘʯʠʥ 

ʦʩʣʘˁʘˁʘ 

ʉʢʠʮʠʨʘʥ 

ʢʦʦʨʜʠʥʘʪʥʠ 

ʩʠʩʪʝʤ 

  8 

ʀʟʨʘʜʘ ʧʣʘʥʘ ʦʙʨʘʜʝ 

ʉʢʠʮʠʨʘʥ ʧʣʘʥ 

ʦʙʨʘʜʝ   (ʠʩʮʨʪʘʥʘ  

ʧʫʪʘˁʘ ʢʨʝʪʘˁʘ ʟʘ 

ʧʨʚʠ ʘʣʘʪ) 

ʉʢʠʮʠʨʘʥ ʧʣʘʥ 

ʦʙʨʘʜʝ   (ʠʩʮʨʪʘʥʘ  

ʧʫʪʘˁʘ ʢʨʝʪʘˁʘ ʟʘ 

ʜʨʫʛʠ ʘʣʘʪ) 

ʆʙʝʣʝʞʝʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ 

ʪʘʯʢʝ ʧʨʚʦʛ ʘʣʘʪʘ 

ʆʙʝʣʝʞʝʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ 

ʪʘʯʢʝ ʜʨʫʛʦʛ ʘʣʘʪʘ 

ʇʦʧʫˁʝʥʘ ʪʘʙʝʣʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ 

ʪʘʯʘʢʘ ʧʨʚʦʛ ʘʣʘʪʘ 

ʇʦʧʫˁʝʥʘ ʪʘʙʝʣʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ 

ʪʘʯʘʢʘ ʜʨʫʛʦʛ ʘʣʘʪʘ 

30 

ʀʟʨʘʜʘ ʧʣʘʥʘ ʘʣʘʪʘ 

ʇʦʧʫˁʝʥʠ ʩʫ 

ʧʦʜʘʮʠ ʦ ʦʧʠʩʫ 

ʘʣʘʪʘ 

ʇʦʧʫˁʝʥʠ ʩʫ 

ʧʦʜʘʮʠ ʦ ʙʨʦʿʫ 

ʘʣʘʪʘ ʫ ʤʘʛʘʮʠʥʫ 

ʇʦʧʫˁʝʥʠ ʩʫ 

ʧʦʜʘʮʠ ʦ ʨʝʞʠʤʠʤʘ 

ʨʝʟʘˁʘ 

   6 

ʀʟʨʘʜʘ ʧʨʦʛʨʘʤʩʢʦʛ 

ʣʠʩʪʘ 

ʅʘʧʠʩʘʥ ʧʦʯʝʪʘʢ 

ʧʨʦʛʨʘʤʘ (ʫʚʦʜʥʠ 

ʜʝʦ) 

ʅʘʧʠʩʘʥ ʛʣʘʚʥʠ ʜʝʦ 

ʧʨʦʛʨʘʤʘ ʟʘ ʧʨʚʠ 

ʘʣʘʪ 

ʅʘʧʠʩʘʥ ʛʣʘʚʥʠ ʜʝʦ 

ʧʨʦʛʨʘʤʘ ʟʘ ʜʨʫʛʠ 

ʘʣʘʪ 

ʅʘʧʠʩʘʥ ʢʨʘʿ 

ʧʨʦʛʨʘʤʘ (ʟʘʚʨʰʥʠ 

ʜʝʦ) 

  56 

ʋʢʫʧʘʥ ʙʨʦʿ ʙʦʜʦʚʘ: 100 

 
 

  

                                                 
8 ɿʘ ʧʦʪʨʝʙʝ ʨʝʘʣʠʟʘʮʠʿʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʠ ʧʨʦʮʝʥʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʝʥʠʢʘ ʢʨʦʟ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʨʘʜʥʝ ʟʘʜʘʪʘʢʝ, ʠʟʚʨʰʝʥʦ ʿʝ ʦʙʿʝʜʠˁʘʚʘˁʝ  ʢʦʤʧʝʪʝʥʮʠʿʘ ʠʟ ʉʪʘʥʜʘʨʜʘ ʢʚʘʣʠʬʠʢʘʮʠʿʝ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ 
ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ ʠ ʜʝʬʠʥʠʩʘʥʠ ʩʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʘʩʧʝʢʪʠ ʠ ʠʥʜʠʢʘʪʦʨʠ.  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ï ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

6 

 

ɼʫʞʥʦʩʪ/ʢʦʤʧʝʪʝʥʮʠʿʘ: ʀʟʨʘʜʘ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʦʿ ʤʘʰʠʥʠ 

ɽʣʝʤʝʥʪʠ ʚʨʝʜʥʦʚʘˁʘ 

(ʘʩʧʝʢʪʠ) 

ʆʯʝʢʠʚʘʥʠ ʨʝʟʫʣʪʘʪʠ (ʠʥʜʠʢʘʪʦʨʠ) ɹʨʦʿ 

ʙʦʜʦʚʘ 1 2 3 4 5 

ʇʨʠʧʨʝʤʘ ʨʘʜʥʦʛ 

ʤʝʩʪʘ 

ʀʟʚʨʰʝʥʘ ʧʨʠʧʨʝʤʘ  

ʤʘʰʠʥʝ, ʘʣʘʪʘ, 

ʧʨʠʙʦʨʘ ʠ ʤʘʪʝʨʠʿʘʣʘ 

ʇʨʦʚʝʨʝʥʝ ʜʠʤʝʥʟʠʿʝ 

ʧʨʠʧʨʝʤʢʘ 

ʇʨʠʧʨʝʤˀʝʥ ʠ 

ʧʦʜʝʰʝʥ ʤʘʛʘʮʠʥ 

ʘʣʘʪʘ/ʨʝʚʦʣʚʝʨ ʛʣʘʚʘ 

  12 

ʀʟʚoʹʝˁʝ ʦʙʨʘʜʝ  

ʧʨʝʤʘ ʧʨʦʛʨʘʤʫ 

ʇʦʩʪʘʚˀʝʥ, 

ʧʦʟʠʮʠʦʥʠʨʘʥ ʠ 

ʩʪʝʛʥʫʪ ʧʨʠʧʨʝʤʘʢ 

ʇʦʜʝʰʝʥʘ ʥʫʣʪʘ ʪʘʯʢʘ 

ʦʙʨʘʪʢʘ 

ʀʟʘʙʨʘʥ ʦʜʛʦʚʘʨʘʿʫ˂ʠ 

ʧʨʦʛʨʘʤ ʟʘ ʠʟʚʦʹʝˁʝ 

ʦʙʨʘʜʝ 

ʇʫʰʪʝʥʘ ʿʝ ʤʘʰʠʥʫ ʫ 

ʨʘʜ 
 60 

ʄʝʨʝˁʝ ʠ 

ʢʦʥʪʨʦʣʠʩʘˁʝ 

ʇʨʦʚʝʨʝʥʝ ʤʝʨʝ 

ʦʙʨʘʪʢʘ ʥʘʢʦʥ ʦʙʨʘʜʝ 

ʂʦʨʠʩʪʠ ʤʝʨʥʠ ʘʣʘʪ ʠ 

ʧʨʠʙʦʨ ʥʘ ʘʜʝʢʚʘʪʘʥ 

ʥʘʯʠʥ 

ɽʚʠʜʝʥʪʠʨʘ ʪʘʯʥʦʩʪ 

ʤʝʨʝ 
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ʇʨʠʤʝʥʘ ʤʝʨʘ 

ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʨʘʜʫ ʠ 

ʟʘʰʪʠʪʘ ʞʠʚʦʪʥʝ 

ʩʨʝʜʠʥʝ 

ʂʦʨʠʩʪʠ ʠ ʦʜʨʞʘʚʘ 

ʣʠʯʥʘ ʟʘʰʪʠʪʥʘ 

ʩʨʝʜʩʪʚʘ 

ʋʧʦʪʨʝʙˀʘʚʘ ʤʘʰʠʥʫ, 

ʘʣʘʪʝ ʠ ʧʨʠʙʦʨʝ ʟʘ 

ʦʙʨʘʜʫ ʥʘ ʙʝʟʙʝʜʘʥ 

ʥʘʯʠʥ 

ʏʠʩʪʠ ʠ ʦʜʨʞʘʚʘ 

ʤʘʰʠʥʫ, ʘʣʘʪʝ ʠ 

ʧʨʠʙʦʨʝ ʠ ʨʘʜʥʦ ʤʝʩʪʦ 

ʉʦʨʪʠʨʘ ʠ ʢʦʤʧʣʝʪʠʨʘ 

ʘʣʘʪʝ ʠ ʧʨʠʙʦʨʝ ʠ 

ʦʜʣʘʞʝ ʥʘ ʦʜʨʝʹʝʥʦ 

ʤʝʩʪʦ 

ʆʜʣʘʞʝ ʦʪʧʘʜʥʠ 

ʤʘʪʝʨʠʿʘʣ ʥʘ 

ʧʨʝʜʚʠʹʝʥʦ ʤʝʩʪʦ 
10 

ʋʢʫʧʘʥ ʙʨʦʿ ʙʦʜʦʚʘ: 100 

 
8 ɿʘ ʧʦʪʨʝʙʝ ʨʝʘʣʠʟʘʮʠʿʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʠ ʧʨʦʮʝʥʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʝʥʠʢʘ ʢʨʦʟ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʨʘʜʥʝ ʟʘʜʘʪʘʢʝ, ʠʟʚʨʰʝʥʦ ʿʝ ʦʙʿʝʜʠˁʘʚʘˁʝ  ʢʦʤʧʝʪʝʥʮʠʿʘ ʠʟ ʉʪʘʥʜʘʨʜʘ ʢʚʘʣʠʬʠʢʘʮʠʿʝ ʢʚʘʣʠʬʠʢʘʮʠʿʝ Tʝʭʥʠʯʘʨ ʟʘ 

ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ ʠ ʜʝʬʠʥʠʩʘʥʠ ʩʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʘʩʧʝʢʪʠ ʠ ʠʥʜʠʢʘʪʦʨʠ. 
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ʇʈɽɼʋʉʃʆɺʀ ɿɸ ʇʆʃɸɻɸɳɽ ʀ ʋʉʃʆɺʀ ʉʇʈʆɺʆɫɽɳɸ  

 ʋʯʝʥʠʢ ʤʦʞʝ ʜʘ ʧʦʣʘʞʝ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ ʫ ʩʢʣʘʜʫ ʩʘ ɿʘʢʦʥʦʤ. 

 ʇʨʝʜʫʩʣʦʚʠ ʟʘ ʧʦʣʘʛʘˁʝ ʠ ʫʩʣʦʚʠ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʜʘʪʠ ʩʫ ʫ ʩʣʝʜʝ˂ʦʿ 

ʪʘʙʝʣʠ. 

 

ʋʯʝʥʠʢ: 

ʦʧʰʪʠ: ʫʩʧʝʰʥʦ ʟʘʚʨʰʝʥ ʯʝʪʚʨʪʠ ʨʘʟʨʝʜ ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʬʠʣʘ  

ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 

ʧʦʩʝʙʥʠ: ʧʨʠʙʦʨ ʟʘ ʧʠʩʘˁʝ ʠ ʮʨʪʘˁʝ (ʦʙʘʚʝʟʥʘ ʭʝʤʠʿʩʢʘ ʦʣʦʚʢʘ) 

ʐʢʦʣʘ:  

ʟʘ ʧʨʠʧʨʝʤʫ ʠ ʩʧʨʦʚʦʹʝˁʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʰʢʦʣʘ, ʫ ʜʦʛʦʚʦʨʫ ʩʘ 

ʩʦʮʠʿʘʣʥʠʤ ʧʘʨʪʥʝʨʠʤʘ, ʦʙʝʟʙʝʜʠ ʧʦʪʨʝʙʥʝ ʫʩʣʦʚʝ ʟʘ ʠʟʨʘʜʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʨʘʜʥʠʭ 

ʟʘʜʘʪʘʢʘ:  

¶ ʚʨʝʤʝ (ʪʝʨʤʠʥʝ ʟʘ ʠʟʚʦʹʝˁʝ ʩʚʠʭ ʜʝʣʦʚʘ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʧʣʘʥ ʨʝʣʠʟʘʮʠʿʝ 

ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ);  

¶ ʧʨʦʩʪʦʨʝ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʪʝʩʪʘ ʟʥʘˁʘ ʠ ʨʘʜʥʘ ʤʝʩʪʘ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ 

ʨʘʜʘ;  

¶ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ ʧʨʠʤʝʨʘʢʘ ʪʝʩʪʦʚʘ;  

¶ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ ʧʨʠʤʝʨʘʢʘ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ; 

¶ CNC ʩʪʨʫʛ, CNC ʛʣʦʜʘʣʠʮʘ; 

¶ ʘʣʘʪʝ , ʧʦʤʠʯʥʦ ʤʝʨʠʣʦ ʟʘ ʠʟʨʘʜʫ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ; 

¶ ʧʦʪʨʝʙʘʥ ʙʨʦʿ ʧʨʠʧʨʝʤʘʢʘ ʟʘ ʠʟʨʘʜʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ; 

¶ ʧʨʘʪʝ˂ʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ ʟʘ ʨʘʜʥʝ ʟʘʜʘʪʢʝ (ʦʙʨʘʩʮʠ, ʧʨʠʣʦʟʠ, ʧʨʘʪʝ˂ʘ ʣʠʪʝʨʘʪʫʨʘ); 

¶ ʪʝʭʥʠʯʢʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ ʟʘ ʩʚʘʢʫ ʤʘʰʠʥʫ (ʩʢʣʦʧ) ʫ ʩʢʣʘʜʫ ʩʘ ʨʘʩʧʦʣʦʞʠʚʠʤ ʫʩʣʦʚʠʤʘ; 

¶ ʧʦʪʨʝʙʥʝ ʩʦʬʪʚʝʨʝ, 

¶ ʟʘʧʠʩʥʠʢʝ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʟʘ ʩʚʘʢʦʛ ʫʯʝʥʠʢʘ; 

¶ ʦʙʨʘʩʮʝ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ ʟʘ ʩʚʘʢʦʛ ʯʣʘʥʘ ʠʩʧʠʪʥʝ ʢʦʤʠʩʠʿʝ; 

¶ ʯʣʘʥʦʚʝ ʢʦʤʠʩʠʿʘ ʦʙʫʯʝʥʝ ʟʘ ʦʮʝˁʠʚʘˁʝ ʟʘʩʥʦʚʘʥʦ ʥʘ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ. 

  

ʊʦʢʦʤ ʨʝʘʣʠʟʘʮʠʿʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʥʠʿʝ ʜʦʟʚʦˀʝʥʘ ʫʧʦʪʨʝʙʘ ʤʦʙʠʣʥʠʭ ʪʝʣʝʬʦʥʘ. 
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ʆʈɻɸʅʀɿɸʎʀɱɸ  

ʆʨʛʘʥʠʟʘʮʠʿʘ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʩʧʨʦʚʦʜʠ ʩʝ ʫ ʩʢʣʘʜʫ ʩʘ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʧʨʦʛʨʘʤʫ 

ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) 

ʤʘʰʠʥʘ. ʄʘʪʫʨʩʢʠ ʠʩʧʠʪ ʩʝ ʦʨʛʘʥʠʟʫʿʝ ʫ ʰʢʦʣʘʤʘ ʫ ʪʨʠ ʠʩʧʠʪʥʘ ʨʦʢʘ ʢʦʿʠ ʩʝ ʨʝʘʣʠʟʫʿʫ ʫ 

ʿʫʥʫ, ʘʚʛʫʩʪʫ ʠ ʿʘʥʫʘʨʫ. 

ʐʢʦʣʘ ʙʣʘʛʦʚʨʝʤʝʥʦ ʧʣʘʥʠʨʘ ʠ ʧʨʠʧʨʝʤʘ ˀʫʜʩʢʝ ʠ ʪʝʭʥʠʯʢʝ ʨʝʩʫʨʩʝ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ 

ʠʩʧʠʪʘ ʠ ʠʟʨʘʹʫʿʝ ʨʘʩʧʦʨʝʜ ʧʦʣʘʛʘˁʘ ʩʚʠʭ ʠʩʧʠʪʘ ʫ ʦʢʚʠʨʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ.  

ɿʘ ʩʚʘʢʫ ʰʢʦʣʩʢʫ ʛʦʜʠʥʫ ʜʠʨʝʢʪʦʨ, ʥʘ ʧʨʝʜʣʦʛ ʥʘʩʪʘʚʥʠʯʢʦʛ ʚʝ˂ʘ, ʬʦʨʤʠʨʘ ʀʩʧʠʪʥʠ 

ʦʜʙʦʨ.  ʀʩʧʠʪʥʠ ʦʜʙʦʨ ʯʠʥʝ ʯʣʘʥʦʚʠ ʩʚʠʭ ʠʩʧʠʪʥʠʭ ʢʦʤʠʩʠʿʘ, ʘ ʧʨʝʜʩʝʜʥʠʢ ʀʩʧʠʪʥʦʛ ʦʜʙʦʨʘ 

ʿʝ ʧʦ ʧʨʘʚʠʣʫ ʜʠʨʝʢʪʦʨ ʰʢʦʣʝ. 

ɿʘ ʩʚʘʢʦʛ ʫʯʝʥʠʢʘ ʜʠʨʝʢʪʦʨ ʰʢʦʣʝ ʠʤʝʥʫʿʝ ʤʝʥʪʦʨʝ. ʄʝʥʪʦʨ ʿʝ ʥʘʩʪʘʚʥʠʢ ʩʪʨʫʯʥʠʭ 

ʧʨʝʜʤʝʪʘ ʢʦʿʠ ʿʝ ʦʙʫʯʘʚʘʦ ʫʯʝʥʠʢʘ ʫ ʪʦʢʫ ʰʢʦʣʦʚʘˁʘ. ʆʥ ʧʦʤʘʞʝ ʫʯʝʥʠʢʫ ʫ ʧʨʠʧʨʝʤʘʤʘ ʟʘ 

ʧʦʣʘʛʘˁʝ ʪʝʩʪʘ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦïʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ ʠ ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ. ʋ ʦʢʚʠʨʫ 

ʪʨʠ ʥʝʜʝˀʝ ʧʣʘʥʠʨʘʥʝ ʥʘʩʪʘʚʥʠʤ ʧʣʘʥʦʤ ʟʘ ʧʨʠʧʨʝʤʫ ʠ ʧʦʣʘʛʘˁʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ, ʰʢʦʣʘ 

ʦʨʛʘʥʠʟʫʿʝ ʢʦʥʩʫʣʪʘʮʠʿʝ, ʠʥʬʦʨʤʠʰʝ ʢʘʥʜʠʜʘʪʝ ʦ ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʦʮʝˁʠʚʘˁʘ ʠ ʦʙʝʟʙʝʹʫʿʝ 

ʫʩʣʦʚʝ (ʚʨʝʤʝ, ʧʨʦʩʪʦʨ, ʦʧʨʝʤʘ) ʟʘ ʧʨʠʧʨʝʤʫ ʫʯʝʥʠʢʘ ʟʘ ʩʚʝ ʟʘʜʘʪʢʝ ʧʨʝʜʚʠʹʝʥʝ ʤʘʪʫʨʩʢʦʠʤ 

ʠʩʧʠʪʦʤ. 

ʋ ʧʝʨʠʦʜʫ ʧʨʠʧʨʝʤʝ ʰʢʦʣʘ ʦʨʛʘʥʠʟʫʿʝ ʦʙʫʢʫ ʯʣʘʥʦʚʘ ʢʦʤʠʩʠʿʘ ʟʘ ʦʮʝˁʠʚʘˁʝ ʥʘ 

ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ ʫʟ ʧʦʜʨʰʢʫ ʩʪʨʫʯʥʠʭ ʩʘʨʘʜʥʠʢʘ ʰʢʦʣʝ. 

ʄʘʪʫʨʩʢʠ ʠʩʧʠʪ ʩʧʨʦʚʦʜʠ ʩʝ ʫ ʰʢʦʣʠ ʠ ʧʨʦʩʪʦʨʠʤʘ ʛʜʝ ʩʝ ʥʘʣʘʟʝ ʨʘʜʥʘ ʤʝʩʪʘ ʠ ʫʩʣʦʚʠ 

ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ. 

ʄʘʪʫʨʩʢʠ ʠʩʧʠʪ ʟʘ ʫʯʝʥʠʢʘ ʤʦʞʝ ʜʘ ʪʨʘʿʝ ʥʘʿʚʠʰʝ ʪʨʠ ʜʘʥʘ. ʋ ʠʩʪʦʤ ʜʘʥʫ ʫʯʝʥʠʢ ʤʦʞʝ 

ʜʘ ʧʦʣʘʞʝ ʩʘʤʦ ʿʝʜʘʥ ʦʜ ʜʝʣʦʚʘ ʤʘʪʫʨʩʢʦʛ  ʠʩʧʠʪʘ. 

ɿʘ ʩʚʘʢʠ ʜʝʦ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʜʠʨʝʢʪʦʨ ʰʢʦʣʝ ʠʤʝʥʫʿʝ ʩʪʨʫʯʥʫ ʠʩʧʠʪʥʫ ʢʦʤʠʩʠʿʫ, 

ʢʦʿʫ ʯʠʥʝ ʪʨʠ ʯʣʘʥʘ ʠ ʪʨʠ ʟʘʤʝʥʠʢʘ. ʈʘʜʠ ʝʬʠʢʘʩʥʠʿʝ ʨʝʘʣʠʟʘʮʠʿʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ, ʘʢʦ ʟʘ ʪʦ 

ʧʦʩʪʦʿʝ ʧʨʦʧʠʩʘʥʠ ʢʘʜʨʦʚʩʢʠ ʠ ʤʘʪʝʨʠʿʘʣʥʠ ʫʩʣʦʚʠ, ʫ ʰʢʦʣʠ ʩʝ ʤʦʞʝ ʬʦʨʤʠʨʘʪʠ ʠ ʚʠʰʝ 

ʠʩʧʠʪʥʠʭ ʢʦʤʠʩʠʿʘ, ʢʦʿʝ ʤʦʛʫ ʠʩʪʦʚʨʝʤʝʥʦ ʠ ʥʝʟʘʚʠʩʥʦ ʜʘ ʦʙʘʚˀʘʿʫ ʦʮʝˁʠʚʘˁʝ. 

ɽɺʀɼɽʅʊʀʈɸɳɽ ʋʉʇɽʍɸ ʀ ʀɿɺɽʐʊɸɺɸɳɽ 

ʋʯʝʥʠʢ ʢʦʿʠ ʠʩʧʫˁʘʚʘ ʦʧʰʪʠ ʫʩʣʦʚ ʟʘ ʧʨʠʩʪʫʧʘˁʝ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ ʜʫʞʘʥ ʿʝ ʜʘ 

ʰʢʦʣʠ ʧʦʜʥʝʩʝ ʧʠʩʘʥʫ ʧʨʠʿʘʚʫ ʟʘ ʧʦʣʘʛʘˁʝ ʠ ʧʨʘʪʝ˂ʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ ʫ ʩʢʣʘʜʫ ʩʘ ɿʘʢʦʥʦʤ. ʈʦʢ 

ʟʘ ʧʨʠʿʘʚˀʠʚʘˁʝ ʠʩʧʠʪʘ ʦʜʨʝʹʫʿʝ ʰʢʦʣʘ. 

ʊʦʢʦʤ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʟʘ ʩʚʘʢʦʛ ʫʯʝʥʠʢʘ ʧʦʿʝʜʠʥʘʯʥʦ, ʚʦʜʠ ʩʝ ɿʘʧʠʩʥʠʢ ʦ ʧʦʣʘʛʘˁʫ 

ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ. ʋ ʦʢʚʠʨʫ ʟʘʧʠʩʥʠʢʘ ʧʨʠʣʘʞʫ ʩʝ: 

¶ ʧʠʩʘʥʠ ʩʘʩʪʘʚ ʠʟ ʤʘʪʝʨˁʝʛ ʿʝʟʠʢʘ; 

¶ ʦʮʝˁʝʥ ʪʝʩʪ ʩʘ ʠʩʧʠʪʘ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦ - ʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ; 

¶ ʧʠʩʘʥʠ ʨʘʜʦʚʠ ʫʯʝʥʠʢʘ ʫ ʦʢʚʠʨʫ ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ; 

¶ ʦʙʨʘʩʮʠ ʟʘ ʦʮʝˁʠʚʘˁʝ ʩʚʘʢʦʛ ʧʦʿʝʜʠʥʘʯʥʦʛ ʨʘʜʥʦʛ ʟʘʜʘʪʘʢʘ ʩʚʠʭ ʯʣʘʥʦʚʘ ʢʦʤʠʩʠʿʝ. 

ʅʘʢʦʥ ʨʝʘʣʠʟʘʮʠʿʝ ʧʦʿʝʜʠʥʘʯʥʦʛ ʠʩʧʠʪʘ ʫ ʩʘʩʪʘʚʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʢʦʤʠʩʠʿʘ ʫʪʚʨʹʫʿʝ ʠ 

ʝʚʠʜʝʥʪʠʨʘ ʫʩʧʝʭ ʫʯʝʥʠʢʘ ʫ ɿʘʧʠʩʥʠʮʠʤʘ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʠ ʪʠ ʨʝʟʫʣʪʘʪʠ ʩʝ 

ʦʙʿʘʚˀʫʿʫ, ʢʘʦ ʥʝʟʚʘʥʠʯʥʠ, ʥʘ ʦʛʣʘʩʥʦʿ ʪʘʙʣʠ ʰʢʦʣʝ. 

ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʩʚʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠʩʧʠʪʘ ʀʩʧʠʪʥʠ ʦʜʙʦʨ ʫʪʚʨʹʫʿʝ ʦʧʰʪʠ ʫʩʧʝʭ 

ʫʯʝʥʠʢʘ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ. ʅʘʢʦʥ ʩʝʜʥʠʮʝ ʠʩʧʠʪʥʦʛ ʦʜʙʦʨʘ ʥʘ ʢʦʿʦʿ ʩʝ ʨʘʟʤʘʪʨʘ ʫʩʧʝʭ 

ʫʯʝʥʠʢʘ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ, ʥʘ ʦʛʣʘʩʥʦʿ ʪʘʙʣʠ ʰʢʦʣʝ ʦʙʿʘʚˀʫʿʫ ʩʝ ʟʚʘʥʠʯʥʠ ʨʝʟʫʣʪʘʪʠ 

ʫʯʝʥʠʢʘ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ. 

ʆʧh ʪʠ ʫʩʧʝʭ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ ʠʩʢʘʟʫʿʝ ʩʝ ʿʝʜʥʦʤ ʦʮʝʥʦʤ ʢʘʦ ʘʨʠʪʤʝʪʠʯʢʘ ʩʨʝʜˁʘ 

ʚʨʝʜʥʦʩʪ ʦʮʝʥʘ ʜʦʙʠʿʝʥʠʭ ʥʘ ʧʦʿʝʜʠʥʘʯʥʠʤ ʠʩʧʠʪʠʤʘ ʫ ʩʘʩʪʘʚʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ. 

ʋʯʝʥʠʢ ʿʝ ʧʦʣʦʞʠʦ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ ʘʢʦ ʿʝ ʠʟ ʩʚʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠʩʧʠʪʘ ʫ ʩʘʩʪʘʚʫ 

ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʜʦʙʠʦ ʧʦʟʠʪʠʚʥʫ ʦʮʝʥʫ. 

ʋʯʝʥʠʢ ʢʦʿʠ ʿʝ ʥʘ ʿʝʜʥʦʤ ʠʣʠ ʜʚʘ ʧʦʿʝʜʠʥʘʯʥʘ ʠʩʧʠʪʘ ʫ ʩʘʩʪʘʚʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʜʦʙʠʦ 

ʥʝʜʦʚʦˀʥʫ ʦʮʝʥʫ ʫʧʫ˂ʫʿʝ ʩʝ ʥʘ ʧʦʣʘʛʘˁʝ ʧʦʧʨʘʚʥʦʛ ʠʣʠ ʧʦʧʨʘʚʥʠʭ ʠʩʧʠʪʘ ʫ ʩʘʩʪʘʚʫ 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ï ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ.   

ʋ ʨʦʢʫ ʦʜ 24 ʩʘʪʘ ʦʜ ʦʙʿʘʚˀʠʚʘˁʘ ʟʚʘʥʠʯʥʠʭ ʨʝʟʫʣʪʘʪʘ ʫʯʝʥʠʢ ʠʤʘ ʧʨʘʚʦ ʧʦʜʥʦʰʝˁʘ 

ʞʘʣʙʝ ʜʠʨʝʢʪʦʨʫ ʰʢʦʣʝ ʥʘ ʫʩʧʝʭ ʦʩʪʚʘʨʝʥ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ. 

 ʅʘʢʦʥ ʨʝʘʣʠʟʘʮʠʿʝ ʠʩʧʠʪʘ, ʘ ʥʘ ʟʘʭʪʝʚ ʎʝʥʪʨʘ, ʰʢʦʣʘ ʿʝ ʫ ʦʙʘʚʝʟʠ ʜʘ ʨʝʟʫʣʪʘʪʝ ʠʩʧʠʪʘ 

ʜʦʩʪʘʚʠ ʎʝʥʪʨʫ, ʨʘʜʠ ʧʨʘ˂ʝˁʘ ʠ ʘʥʘʣʠʟʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ. ʋ ʪʫ ʩʚʨʭʫ ʎʝʥʪʘʨ ʙʣʘʛʦʚʨʝʤʝʥʦ 

ʧʨʦʩʣʝʹʫʿʝ ʰʢʦʣʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʙʨʘʩʮʝ ʠ ʠʥʩʪʨʫʤʝʥʪʝ ʟʘ ʧʨʘ˂ʝˁʝ. 

ɼʀʇʃʆʄɸ ʀ ʋɺɽʈɽɳɽ  

ʋʯʝʥʠʢʫ ʢʦʿʠ ʿʝ ʧʦʣʦʞʠʦ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ  ʠʟʜʘʿʝ ʩʝ ɼʠʧʣʦʤʘ ʦ ʩʪʝʯʝʥʦʤ ʩʨʝʜˁʝʤ 

ʦʙʨʘʟʦʚʘˁʫ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ. 

 

ʋʟ ɼʠʧʣʦʤʫ ʰʢʦʣʘ ʫʯʝʥʠʢʫ ʠʟʜʘʿʝ ʋʚʝʨʝˁʝ ʦ ʧʦʣʦʞʝʥʠʤ ʠʩʧʠʪʠʤʘ ʫ ʦʢʚʠʨʫ 

ʩʘʚʣʘʜʘʥʦʛ ʧʨʦʛʨʘʤʘ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) 

ʤʘʰʠʥʘ. 

 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ï ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
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II  ʀʉʇʀʊʀ ʋ ʆʂɺʀʈʋ ʄɸʊʋʈʉʂʆɻ ʀʉʇʀʊɸ 

1. ʀʉʇʀʊ ʀɿ ʄɸʊɽʈɳɽɻ ɱɽɿʀʂɸ ʀ ʂɳʀɾɽɺʅʆʉʊʀ 

 ʎʠˀ ʠʩʧʠʪʘ ʿʝ ʧʨʦʚʝʨʘ ʿʝʟʠʯʢʝ ʧʠʩʤʝʥʦʩʪʠ, ʧʦʟʥʘʚʘˁʘ ʢˁʠʞʝʚʥʦʩʪʠ ʢʘʦ ʠ ʦʧʰʪʝ 

ʢʫʣʪʫʨʝ. 

ʉʊʈʋʂʊʋʈɸ ʀʉʇʀʊɸ 

ʀʩʧʠʪ ʠʟ ʤʘʪʝʨˁʝʛ ʿʝʟʠʢʘ ʧʦʣʘʞʝ ʩʝ ʧʠʩʤʝʥʦ. 

ʅʘ ʠʩʧʠʪʫ ʫʯʝʥʠʢ ʦʙʨʘʹʫʿʝ ʿʝʜʥʫ ʦʜ ʯʝʪʠʨʠ ʧʦʥʫʹʝʥʝ ʪʝʤʝ. ʆʚʝ ʪʝʤʝ ʫʪʚʨʹʫʿʝ ʀʩʧʠʪʥʠ 

ʦʜʙʦʨ ʰʢʦʣʝ, ʥʘ ʧʨʝʜʣʦʛ ʩʪʨʫʯʥʦʛ ʚʝ˂ʘ ʥʘʩʪʘʚʥʠʢʘ ʤʘʪʝʨˁʝʛ ʿʝʟʠʢʘ. ʆʜ ʯʝʪʠʨʠ ʪʝʤʝ ʢʦʿʝ ʩʝ 

ʥʫʜʝ ʫʯʝʥʠʮʠʤʘ, ʜʚʝ ʪʝʤʝ ʩʫ  ʠʟ ʢˁʠʞʝʚʥʦʩʪʠ ʘ ʜʚʝ ʪʝʤʝ ʩʫ ʩʣʦʙʦʜʥʝ. 

ʆʎɽɳʀɺɸɳɽ 

 ʆʮʝʥʫ ʧʠʩʘʥʦʛ ʨʘʜʘ ʫʪʚʨʹʫʿʝ ʠʩʧʠʪʥʘ ʢʦʤʠʩʠʿʘ ʥʘ ʦʩʥʦʚʫ ʧʦʿʝʜʠʥʘʯʥʠʭ ʦʮʝʥʘ ʩʚʘʢʦʛ 

ʯʣʘʥʘ ʠʩʧʠʪʥʝ ʢʦʤʠʩʠʿʝ. 

 ʀʩʧʠʪʥʫ ʢʦʤʠʩʠʿʫ ʟʘ ʤʘʪʝʨˁʠ ʿʝʟʠʢ ʯʠʥʝ ʪʨʠ ʥʘʩʪʘʚʥʠʢʘ ʤʘʪʝʨˁʝʛ ʿʝʟʠʢʘ, ʦʜ ʢʦʿʠʭ ʩʝ 

ʿʝʜʘʥ ʠʤʝʥʫʿʝ ʟʘ ʧʨʝʜʩʝʜʥʠʢʘ ʢʦʤʠʩʠʿʝ. ʉʚʘʢʠ ʧʠʩʤʝʥʠ ʩʘʩʪʘʚ ʧʨʝʛʣʝʜʘʿʫ ʩʚʘ ʪʨʠ ʯʣʘʥʘ 

ʢʦʤʠʩʠʿʝ ʠ ʠʟʚʦʜʝ ʿʝʜʠʥʩʪʚʝʥʫ ʦʮʝʥʫ. 

ʆʈɻɸʅʀɿɸʎʀɱɸ ʀʉʇʀʊɸ 

¶ ʇʠʩʤʝʥʠ ʠʩʧʠʪ ʠʟ ʤʘʪʝʨˁʝʛ ʿʝʟʠʢʘ ʪʨʘʿʝ ʪʨʠ ʩʘʪʘ.  

¶ ʋ ʪʦʢʫ ʠʩʧʠʪʘ ʫ ʩʚʘʢʦʿ ʰʢʦʣʩʢʦʿ ʢʣʫʧʠ ʩʝʜʠ ʩʘʤʦ  ʿʝʜʘʥ ʫʯʝʥʠʢ. 

¶ ɿʘ ʚʨʝʤʝ ʠʟʨʘʜʝ ʧʠʩʘʥʦʛ ʩʘʩʪʘʚʘ ʫ ʫʯʠʦʥʠʮʠ ʜʝʞʫʨʘ ʥʘʩʪʘʚʥʠʢ ʢʦʿʠ ʥʠʿʝ ʯʣʘʥ 

ʉʪʨʫʯʥʦʛ ʚʝ˂ʘ ʥʘʩʪʘʚʥʠʢʘ ʤʘʪʝʨˁʝʛ ʿʝʟʠʢʘ. 

¶ ɼʝʞʫʨʥʠ ʥʘʩʪʘʚʥʠʢ ʠʩʧʠʩʫʿʝ ʥʘʟʠʚʝ ʦʜʘʙʨʘʥʠʭ ʪʝʤʘ ʥʘ ʰʢʦʣʩʢʦʿ ʪʘʙʣʠ ʠ ʦʜ ʪʦʛ 
ʪʨʝʥʫʪʢʘ ʩʝ ʨʘʯʫʥʘ ʚʨʝʤʝ ʪʨʘʿʘˁʘ ʠʩʧʠʪʘ. 

¶ ɼʝʞʫʨʥʠ ʥʘʩʪʘʚʥʠʢ ʧʨʠʢʫʧˀʘ ʩʚʝ ʫʯʝʥʠʯʢʝ ʨʘʜʦʚʝ ʠ ʟʘʧʠʩʥʠʯʢʠ ʠʭ ʧʨʝʜʘʿʝ 
ʧʨʝʜʩʝʜʥʠʢʫ ʠʩʧʠʪʥʝ ʢʦʤʠʩʠʿʝ ʟʘ ʤʘʪʝʨˁʠ ʿʝʟʠʢ. 

¶ ʅʘʢʦʥ ʝʚʠʜʝʥʪʠʨʘʥʠʭ ʠ ʠʟʚʝʜʝʥʠʭ ʿʝʜʠʥʩʪʚʝʥʠʭ ʦʮʝʥʘ ʟʘ ʩʚʘʢʦʛ ʦʜ ʫʯʝʥʠʢʘ 
ʧʨʝʜʩʝʜʥʠʢ ʠʩʧʠʪʥʝ ʢʦʤʠʩʠʿʝ ʩʫʤʠʨʘ ʨʝʟʫʣʪʘʪʝ ʠ ʧʨʝʜʘʿʝ ʧʦʪʧʠʩʘʥʝ ʟʘʧʠʩʥʠʢʝ ʠ 

ʫʯʝʥʠʯʢʝ ʨʘʜʦʚʝ ʧʨʝʜʩʝʜʥʠʢʫ ʀʩʧʠʪʥʦʛ ʦʜʙʦʨʘ. 

2. ʀʉʇʀʊ ɿɸ ʇʈʆɺɽʈʋ ʉʊʈʋʏʅʆïʊɽʆʈʀɱʉʂʀʍ ɿʅɸɳɸ 

 ʎʠˀ ʦʚʦʛ ʜʝʣʘ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʿʝ ʧʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʦʩʪʠ ʦʯʝʢʠʚʘʥʠʭ ʠʩʭʦʜʘ ʟʥʘˁʘ ʟʘ 

ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ, ʦʜʥʦʩʥʦ 

ʩʪʨʫʯʥʦïʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ ʥʝʦʧʭʦʜʥʠʭ ʟʘ ʦʙʘʚˀʘˁʝ ʧʦʩʣʦʚʘ ʠ ʟʘʜʘʪʘʢʘ ʟʘ ʯʠʿʝ ʩʝ ʠʟʚʨʰʝˁʝ 

ʫʯʝʥʠʢ ʦʩʧʦʩʦʙˀʘʚʘ ʪʦʢʦʤ ʰʢʦʣʦʚʘˁʘ. 

ʉʊʈʋʂʊʋʈɸ ʀʉʇʀʊɸ 

 ʋ ʥʘʩʪʘʚʥʦʤ ʧʣʘʥʫ ʠ ʧʨʦʛʨʘʤʫ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ 

ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ, ʩʪʨʫʯʥʘ ʟʥʘˁʘ ʥʝʦʧʭʦʜʥʘ ʟʘ ʦʙʘʚˀʘˁʝ ʧʦʩʣʦʚʘ ʠ ʟʘʜʘʪʘʢʘ 

Tʝʭʥʠʯʘʨʘ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ, ʩʪʠʯʫ ʩʝ ʫ ʦʢʚʠʨʫ ʧʨʝʜʤʝʪʘ 

ʤʘʰʠʥʩʢʠ ʝʣʝʤʝʥʪʠ, ʧʨʦʛʨʘʤʠʨʘˁʝ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʝ ʤʘʰʠʥʝ, ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ 

ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʝ ʤʘʰʠʥʝ. 
 ʇʨʦʚʝʨʘ ʦʩʪʚʘʨʝʥʦʩʪʠ ʦʯʝʢʠʚʘʥʠʭ ʠʩʭʦʜʘ ʟʥʘˁʘ, ʦʜʥʦʩʥʦ ʩʪʨʫʯʥʦïʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ 

ʚʨʰʠ ʩʝ ʟʘʚʨʰʥʠʤ ʪʝʩʪʠʨʘˁʝʤ. ʊʝʩʪ ʩʘʜʨʞʠ ʥʘʿʚʠʰʝ 50 ʟʘʜʘʪʘʢʘ, ʘ  ʢʦʥʮʠʧʠʨʘʥ ʿʝ ʪʘʢʦ ʜʘ 

ʦʙʫʭʚʘʪʘ ʩʚʝ ʥʠʚʦʝ ʟʥʘˁʘ ʠ ʩʚʝ ʩʘʜʨʞʘʿʝ ʢʦʿʠ ʩʫ ʧʨʦʮʝˁʝʥʠ ʢʘʦ ʪʝʤʝˀʥʠ ʠ ʦʜ ʩʫʰʪʠʥʩʢʦʛ 

ʟʥʘʯʘʿʘ ʟʘ ʦʙʘʚˀʘˁʝ ʧʦʩʣʦʚʘ ʠ ʟʘʜʘʪʘʢʘ ʫ ʦʢʚʠʨʫ ʜʘʪʦʛ ʟʘʥʠʤʘˁʘ, ʢʘʦ ʠ ʟʘ ʥʘʩʪʘʚʘʢ 

ʰʢʦʣʦʚʘˁʘ ʫ ʤʘʪʠʯʥʦʿ ʦʙʣʘʩʪʠ. 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ï ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

11 

 

 ʊʝʩʪ ʠ ʢˀʫʯ ʟʘ ʦʮʝˁʠʚʘˁʝ ʪʝʩʪʘ ʧʨʠʧʨʝʤʘ ʎʝʥʪʘʨ, ʥʘ ʦʩʥʦʚʫ ɿʙʠʨʢʝ ʪʝʦʨʠʿʩʢʠʭ 

ʟʘʜʘʪʘʢʘ ʟʘ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ (ɸʥʝʢʩ 2) ʠ ʜʦʩʪʘʚˀʘ ʛʘ ʰʢʦʣʘʤʘ. ʂʦʤʙʠʥʘʮʠʿʘ ʟʘʜʘʪʘʢʘ ʟʘ 

ʤʘʪʫʨʩʢʠ ʪʝʩʪ, ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʠ ʢʨʠʪʝʨʠʿʫʤ ʩʘʟʥʘʿʥʝ ʩʣʦʞʝʥʦʩʪʠ, ʬʦʨʤʠʨʘ ʩʝ ʦʜ: ʧʦʟʥʘʪʠʭ 

ʟʘʜʘʪʘʢʘ ʠʟ ɿʙʠʨʢʝ ʪʝʦʨʠʿʩʢʠʭ ʟʘʜʘʪʘʢʘ ʟʘ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ (75 ʙʦʜʦʚʘ) ʠ ʜʝʣʠʤʠʯʥʦ ʧʦʟʥʘʪʠʭ 

ʟʘʜʘʪʘʢʘ ʥʘʩʪʘʣʠʭ ʜʝʣʠʤʠʯʥʦʤ ʠʟʤʝʥʦʤ ʟʘʜʘʪʘʢʘ ʠʟ ɿʙʠʨʢʝ ʪʝʦʨʠʿʩʢʠʭ ʟʘʜʘʪʘʢʘ ʟʘ ʤʘʪʫʨʩʢʠ 

ʠʩʧʠʪ (25 ʙʦʜʦʚʘ). ɿʙʠʨʢʫ ʩʫ, ʫʟ ʢʦʦʨʜʠʥʘʮʠʿʫ ʎʝʥʪʨʘ, ʧʨʠʧʨʝʤʠʣʠ ʥʘʩʪʘʚʥʠʮʠ ʰʢʦʣʘ ʫ 

ʢʦʿʠʤʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʦʙʨʘʟʦʚʥʠ ʧʨʦʛʨʘʤ ʟʘ Tʝʭʥʠʯʘʨʘ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) 

ʤʘʰʠʥʘ. 

ʆʎɽɳʀɺɸɳɽ 

 ʊʝʩʪʦʚʝ ʧʨʝʛʣʝʜʘ ʪʨʦʯʣʘʥʘ ʢʦʤʠʩʠʿʘ, ʢʦʿʫ ʯʠʥʝ ʥʘʩʪʘʚʥʠʮʠ ʩʪʨʫʯʥʠʭ ʧʨʝʜʤʝʪʘ, ʘ ʧʨʝʤʘ 

ʢˀʫʯʫ ʜʦʩʪʘʚˀʝʥʦʤ ʠʟ ʎʝʥʪʨʘ. ʉʚʘʢʠ ʪʝʩʪ ʩʘʤʦʩʪʘʣʥʦ ʧʨʝʛʣʝʜʘʿʫ ʩʚʘ ʪʨʠ ʯʣʘʥʘ ʢʦʤʠʩʠʿʝ, ʦ 

ʯʝʤʫ ʩʚʝʜʦʯʝ ʩʚʦʿʠʤ ʧʦʪʧʠʩʠʤʘ ʥʘ ʪʝʩʪʫ. 

 ʋʢʫʧʘʥ ʙʨʦʿ ʙʦʜʦʚʘ ʥʘ ʪʝʩʪʫ ʢʦʿʠ ʫʯʝʥʠʢ ʤʦʞʝ ʜʘ ʧʦʩʪʠʛʥʝ ʿʝ 100 ʠ ʿʝʜʥʘʢ ʿʝ ʟʙʠʨʫ 

ʙʦʜʦʚʘ ʢʦʿʝ ʿʝ ʫʯʝʥʠʢ ʧʦʩʪʠʛʘʦ ʪʘʯʥʠʤ ʦʜʛʦʚʦʨʠʤʘ ʥʘ ʧʦʩʪʘʚˀʝʥʝ ʟʘʜʘʪʢʝ. ʅʘ ʪʝʩʪʫ ʥʝʤʘ 

ʥʝʛʘʪʠʚʥʠʭ ʙʦʜʦʚʘ. ʋʩʧʝʭ ʥʘ ʪʝʩʪʫ ʠʟʨʘʞʘʚʘ ʩʝ ʥʫʤʝʨʠʯʢʠ, ʧʨʠ ʯʝʤʫ ʩʝ ʙʨʦʿ ʙʦʜʦʚʘ ʧʨʝʚʦʜʠ ʫ 

ʫʩʧʝʭ, ʥʘ ʦʩʥʦʚʫ ʩʢʘʣʝ ʟʘ ʧʨʝʚʦʹʝˁʝ ʙʦʜʦʚʘ ʫ ʫʩʧʝʭ, ʜʘʪʝ ʫ ʩʣʝʜʝ˂ʦʿ ʪʘʙʝʣʠ.  
 

ʋʢʫʧʘʥ ʙʨʦʿ ʙʦʜʦʚʘ 

ʦʩʪʚʘʨʝʥ ʥʘ ʪʝʩʪʫ 
ʋʉʇɽʍ 

ʜʦ 50 ʥʝʜʦʚʦˀʘʥ (1) 

50,5 ï 63 ʜʦʚʦˀʘʥ (2) 

63,5 ï 75 ʜʦʙʘʨ (3) 

75,5 ï 87 ʚʨʣʦ ʜʦʙʘʨ (4) 

87,5 - 100 ʦʜʣʠʯʘʥ (5) 

 

 ʋʪʚʨʹʝʥʫ ʥʫʤʝʨʠʯʢʫ ʦʮʝʥʫ ʢʦʤʠʩʠʿʘ ʫʥʦʩʠ ʥʘ ʧʨʝʜʚʠʹʝʥʦ ʤʝʩʪʦ ʥʘ ʦʙʨʘʩʮʫ ʪʝʩʪʘ ʠ ʫ 

ɿʘʧʠʩʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ. 

ʆʈɻɸʅʀɿɸʎʀɱɸ ʀʉʇʀʊɸ 

¶ ʊʝʩʪʠʨʘˁʝ ʫ ʦʢʚʠʨʫ ʠʩʧʠʪʘ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦïʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ ʦʙʘʚˀʘ ʩʝ 

ʠʩʪʦʚʨʝʤʝʥʦ ʫ ʩʚʠʤ ʰʢʦʣʘʤʘ ʫ ʢʦʿʠʤʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ ʟʘ ʦʚʘʿ ʦʙʨʘʟʦʚʥʠ 

ʧʨʦʬʠʣ. ʊʝʨʤʠʥ ʪʝʩʪʠʨʘˁʘ, ʰʢʦʣʝ ʢʦʿʝ ʠʤʘʿʫ ʢʘʥʜʠʜʘʪʝ ʫ ʜʘʪʦʤ ʠʩʧʠʪʥʦʤ ʨʦʢʫ 

ʟʘʿʝʜʥʠʯʢʠ ʫʪʚʨʹʫʿʫ ʠ ʜʦʩʪʘʚˀʘʿʫ ʛʘ ʎʝʥʪʨʫ ʥʘʿʢʘʩʥʠʿʝ ʩʝʜʘʤ ʜʘʥʘ ʧʨʝ ʨʝʘʣʠʟʘʮʠʿʝ. 

¶ ʇʦ ʠʟʙʦʨʫ ʯʣʘʥʦʚʘ ʢʦʤʠʩʠʿʝ ʟʘ ʧʨʝʛʣʝʜ ʪʝʩʪʦʚʘ, ʰʢʦʣʝ ʪʨʝʙʘ ʜʘ ʠʟʚʨʰʝ ʢʨʘʪʢʫ ʦʙʫʢʫ 

ʯʣʘʥʦʚʘ ʢʦʤʠʩʠʿʝ ʫʟ ʧʦʜʨʰʢʫ ʩʪʨʫʯʥʠʭ ʩʘʨʘʜʥʠʢʘ ʰʢʦʣʝ.  

¶ ʎʝʥʪʘʨ ʥʘ ʦʩʥʦʚʫ ʫʪʚʨʹʝʥʝ ʩʪʨʫʢʪʫʨʝ, ʬʦʨʤʠʨʘ ʪʝʩʪ ʠ ʜʦʩʪʘʚˀʘ ʛʘ ʫ ʝʣʝʢʪʨʦʥʩʢʦʿ 

ʬʦʨʤʠ ʰʢʦʣʘʤʘ ʫ ʢʦʿʠʤʘ ʩʝ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ ʨʝʘʣʠʟʫʿʝ, ʜʘʥ ʨʘʥʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʫʪʚʨʹʝʥ 

ʜʘʪʫʤ ʟʘ ʧʦʣʘʛʘˁʝ ʪʝʩʪʘ, ʘ ʢˀʫʯ ʥʘ ʜʘʥ ʨʝʘʣʠʟʘʮʠʿʝ ʪʝʩʪʘ. 

¶ ʃʠʮʝ ʟʘʜʫʞʝʥʦ ʟʘ ʪʝʭʥʠʯʢʫ ʧʨʠʧʨʝʤʫ ʪʝʩʪʘ ʫ ʰʢʦʣʠ ʦʙʘʚˀʘ ʩʚʝ ʧʨʠʧʨʝʤʝ ʠ ʫʤʥʦʞʘʚʘ 

ʪʝʩʪ. ʇʨʠʧʨʝʤˀʝʥʠ ʪʝʩʪʦʚʠ ʩʝ ʧʘʢʫʿʫ ʫ ʢʦʚʝʨʘʪ ʢʦʿʠ ʩʝ ʟʘʪʚʘʨʘ, ʧʝʯʘʪʠ ʠ ʯʫʚʘ ʫ ʢʘʩʠ 

ʰʢʦʣʝ ʜʦ ʧʦʯʝʪʢʘ ʠʩʧʠʪʘ. ɿʘ ʩʠʛʫʨʥʦʩʪ ʪʝʩʪʦʚʘ, ʦʜʛʦʚʦʨʘʥ ʿʝ ʜʠʨʝʢʪʦʨ ʰʢʦʣʝ. 

¶ ʅʘ ʜʘʥ ʠʩʧʠʪʘ, ʧʦʣʘ ʩʘʪʘ ʧʨʝ ʧʦʯʝʪʢʘ, ʥʘʩʪʘʚʥʠʮʠ ʜʝʞʫʨʥʠ ʪʦʢʦʤ ʪʝʩʪʠʨʘˁʘ 

ʟʘʧʠʩʥʠʯʢʠ ʧʨʝʫʟʠʤʘʿʫ ʢʦʚʝʨʘʪ ʩʘ ʪʝʩʪʦʚʠʤʘ ʟʘ ʫʯʝʥʠʢʝ ʠ ʦʪʧʝʯʘ˂ʫʿʫ ʛʘ ʫ ʫʯʠʦʥʠʮʠ, 

ʧʨʝʜ ʫʯʝʥʠʮʠʤʘ. 

¶ ʀʟʨʘʜʘ ʪʝʩʪʘ ʪʨʘʿʝ ʜʚʘ ʩʘʪʘ. ʊʦʢʦʤ ʠʟʨʘʜʝ ʪʝʩʪʘ, ʩʚʘʢʠ ʫʯʝʥʠʢ ʩʝʜʠ ʩʘʤ ʫ ʢʣʫʧʠ ʠ 

ʩʘʤʦʩʪʘʣʥʦ ʨʝʰʘʚʘ ʪʝʩʪ. ʋ ʫʯʠʦʥʠʮʠ, ʛʜʝ ʩʝ ʚʨʰʠ ʪʝʩʪʠʨʘˁʝ, ʜʝʞʫʨʘʿʫ ʧʦ ʜʚʘ 

ʥʘʩʪʘʚʥʠʢʘ ʢʦʿʠ, ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ʚʨʩʪʠ ʦʙʨʘʟʦʚʘˁʘ ʥʘʩʪʘʚʥʠʢʘ ʫ ʩʪʨʫʯʥʠʤ 

ʰʢʦʣʘʤʘ, ʥʝ ʤʦʛʫ ʧʨʝʜʘʚʘʪʠ ʧʨʝʜʤʝʪʝ/ʤʦʜʫʣʝ ʦʙʫʭʚʘ˂ʝʥʝ ʪʝʩʪʦʤ. 

¶ ɿʘ ʨʝʰʘʚʘˁʝ ʪʝʩʪʘ ʫʯʝʥʠʢ ʪʨʝʙʘ ʜʘ ʢʦʨʠʩʪʠ ʭʝʤʠʿʩʢʫ ʦʣʦʚʢʫ (ʢʦʥʘʯʥʠ ʦʜʛʦʚʦʨʠ ʠ 

ʨʝʟʫʣʪʘʪʠ ʤʦʨʘʿʫ ʙʠʪʠ ʠʩʧʠʩʘʥʠ ʭʝʤʠʿʩʢʦʤ ʦʣʦʚʢʦʤ). 

¶ ʇʦ ʟʘʚʨʰʝʪʢʫ ʪʝʩʪʠʨʘˁʘ ʜʝʞʫʨʥʠ ʥʘʩʪʘʚʥʠʮʠ ʟʘʧʠʩʥʠʯʢʠ ʧʨʝʜʘʿʫ ʜʠʨʝʢʪʦʨʫ ʠʣʠ 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ï ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

12 

 

ʜʨʫʛʦʤ ʦʜʛʦʚʦʨʥʦʤ ʣʠʮʫ ʩʚʝ ʨʝʰʘʚʘʥʝ ʠ ʥʝʠʩʢʦʨʠʰ˂ʝʥʝ ʪʝʩʪʦʚʝ. ʅʘ ʦʛʣʘʩʥʦʿ ʪʘʙʣʠ 

ʰʢʦʣʝ, ʦʙʿʘʚˀʫʿʝ ʩʝ ʢˀʫʯ ʪʝʩʪʘ. 

¶ ʇʨʝʜʩʝʜʥʠʢ ʢʦʤʠʩʠʿʝ ʟʘ ʧʨʝʛʣʝʜ ʪʝʩʪʦʚʘ ʧʨʝʫʟʠʤʘ ɿʘʧʠʩʥʠʢʝ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ 

ʠʩʧʠʪʘ, ʢʘʦ ʠ ʢʦʚʝʨʘʪ ʩʘ ʨʝʰʘʚʘʥʠʤ ʪʝʩʪʦʚʠʤʘ, ʢʘʦ ʠ ʢʦʚʝʨʘʪ ʩʘ ʪʨʠ ʧʨʠʤʝʨʢʘ ʢˀʫʯʘ 

(ʟʘ ʩʚʘʢʦʛ ʯʣʘʥʘ) ʠ ʧʨʠʩʪʫʧʘ ʧʨʝʛʣʝʜʫ ʪʝʩʪʦʚʘ. ʅʘʢʦʥ ʟʘʚʨʰʝʥʦʛ ʧʨʝʛʣʝʜʘˁʘ, 

ʝʚʠʜʝʥʪʠʨʘˁʘ ʠ ʧʦʪʧʠʩʠʚʘˁʘ ɿʘʧʠʩʥʠʢʘ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ, ʬʦʨʤʠʨʘ ʩʝ 

ʠʟʚʝʰʪʘʿ ʦ ʨʝʟʫʣʪʘʪʠʤʘ ʫʯʝʥʠʢʘ ʠ ʧʦʩʪʠʛʥʫʪʦʤ ʫʩʧʝʭʫ ʥʘ ʠʩʧʠʪʫ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦ-

ʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ ʠ ʜʦʩʪʘʚˀʘʿʫ ʧʦʪʧʠʩʘʥʠ ʟʘʧʠʩʥʠʮʠ ʠ ʩʚʠ ʨʝʰʘʚʘʥʠ ʪʝʩʪʦʚʠ 

ʧʨʝʜʩʝʜʥʠʢʫ ʀʩʧʠʪʥʦʛ ʦʜʙʦʨʘ. 

¶ ʅʘʿʢʘʩʥʠʿʝ ʫ ʨʦʢʫ ʦʜ 24 ʩʘʪʘ ʧʦ ʟʘʚʨʰʝʪʢʫ ʨʝʘʣʠʟʘʮʠʿʝ ʪʝʩʪʘ ʦʙʿʘʚˀʫʿʫ ʩʝ ʥʝʟʚʘʥʠʯʥʠ 

ʨʝʟʫʣʪʘʪʠ ʪʝʩʪʠʨʘˁʘ ʥʘ ʦʛʣʘʩʥʦʿ ʪʘʙʣʠ ʰʢʦʣʝ. 

3. ʄɸʊʋʈʉʂʀ ʇʈɸʂʊʀʏʅʀ ʈɸɼ 

 ʎʠˀ ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ ʿʝ ʧʨʦʚʝʨʘ ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ ʧʨʦʧʠʩʘʥʠʭ 

ʉʪʘʥʜʘʨʜʦʤ ʢʚʘʣʠʬʠʢʘʮʠʿʝ ʪʝʭʥʠʯʘʨ ʤʝʭʘʪʨʦʥʠʢʝ.  

ʉʊʈʋʂʊʋʈɸ ʀʉʇʀʊɸ 

 ʅʘ ʤʘʪʫʨʩʢʦʤ ʧʨʘʢʪʠʯʥʦʤ ʨʘʜʫ ʫʯʝʥʠʢ ʠʟʚʨʰʘʚʘ ʜʚʘ ʩʣʦʞʝʥʘ ʨʘʜʥʘ ʟʘʜʘʪʘʢ ʢʦʿʠʤ ʩʝ 

ʧʨʦʚʝʨʘʚʘ ʩʪʝʯʝʥʦʩʪ ʩʚʠʭ ʧʨʦʧʠʩʘʥʠʭ ʩʪʨʫʯʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ. ʈʘʜʥʠ ʟʘʜʘʪʘʢ ʩʝ ʨʝʘʣʠʟʫʿʝ ʢʨʦʟ 

ʧʨʘʢʪʠʯʘʥ ʨʘʜ. 

 ɿʘ ʧʨʦʚʝʨʫ ʧʨʦʧʠʩʘʥʠʭ ʢʦʤʧʝʪʝʥʮʠʿʘ, ʥʘ ʦʩʥʦʚʫ ʆʢʚʠʨʘ ʟʘ ʧʨʦʮʝʥʫ ʢʦʤʧʝʪʝʥʮʠʿʘ ʟʘ 

ʢʚʘʣʠʬʠʢʘʮʠʿʫ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ, ʫʪʚʨʹʫʿʝ ʩʝ ʣʠʩʪʘ 

ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ.  

ʃʠʩʪʫ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ ʟʘ ʧʨʦʚʝʨʫ ʢʦʤʧʝʪʝʥʮʠʿʘ, ʨʘʜʥʝ ʟʘʜʘʪʢʝ, ʧʨʠʣʦʛʝ ʠ ʠʥʩʪʨʫʤʝʥʪʝ 

ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ ʧʨʠʧʨʝʤʘ ʎʝʥʪʘʨ ʫ ʩʘʨʘʜˁʠ ʩʘ ʪʠʤʦʚʠʤʘ ʥʘʩʪʘʚʥʠʢʘ.  

ʃʠʩʪʘ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ ʜʘʪʘ ʿʝ ʫ ɸʥʝʢʩʫ 3 ʦʚʦʛ ʇʨʠʨʫʯʥʠʢʘ. 

ʆʎɽɳʀɺɸɳɽ 

 ʆʮʝʥʫ ʦ ʩʪʝʯʝʥʠʤ ʩʪʨʫʯʥʠʤ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʥʘ ʤʘʪʫʨʩʢʦʤ ʧʨʘʢʪʠʯʥʦʤ ʨʘʜʫ ʜʘʿʝ 

ʠʩʧʠʪʥʘ ʢʦʤʠʩʠʿʘ. 

 ɳʫ ʯʠʥʝ ʥʘʿʤʘˁʝ ʪʨʠ ʯʣʘʥʘ, ʢʦʿʝ ʠʤʝʥʫʿʝ ʜʠʨʝʢʪʦʨ ʰʢʦʣʝ, ʧʨʝʤʘ ʧʨʦʧʠʩʘʥʦʿ 

ʩʪʨʫʢʪʫʨʠ: 

¶ ʜʚʘ ʥʘʩʪʘʚʥʠʢʘ ʩʪʨʫʯʥʠʭ ʧʨʝʜʤʝʪʘ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ 

ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ,, ʦʜ ʢʦʿʠʭ ʿʝ ʿʝʜʘʥ ʧʨʝʜʩʝʜʥʠʢ ʢʦʤʠʩʠʿʝ  

¶ ʧʨʝʜʩʪʘʚʥʠʢ ʧʦʩʣʦʜʘʚʘʮʘ ï ʢʦʤʧʝʪʝʥʪʥʠ ʠʟʚʨʰʠʣʘʮ ʜʘʪʠʭ ʧʦʩʣʦʚʘ ʫ ʦʙʣʘʩʪʠ 

ʄʘʰʠʥʩʪʚʦ ʠ ʦʙʨʘʜʘ ʤʝʪʘʣʘ ʢʦʛʘ ʧʨʝʜʣʘʞʝ ʋʥʠʿʘ ʧʦʩʣʦʜʘʚʘʮʘ ʉʨʙʠʿʝ ʫ ʩʘʨʘʜˁʠ ʩʘ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʧʦʩʣʦʚʥʠʤ ʫʜʨʫʞʝˁʠʤʘ, ʇʨʠʚʨʝʜʥʦʤ ʢʦʤʦʨʦʤ ʉʨʙʠʿʝ ʠ  ʎʝʥʪʨʦʤ9. 

 

 ʉʚʘʢʠ ʯʣʘʥ ʠʩʧʠʪʥʝ ʢʦʤʠʩʠʿʝ ʧʨʝ ʠʩʧʠʪʘ ʜʦʙʠʿʘ ʦʙʨʘʩʮʝ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ 

ʫ ʦʢʚʠʨʫ ʦʜʘʙʨʘʥʝ ʢʦʤʙʠʥʘʮʠʿʝ, ʘ ʧʨʝʜʩʝʜʥʠʢ ʢʦʤʠʩʠʿʝ  ʚʦʜʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʜʝʦ ɿʘʧʠʩʥʠʢʘ ʦ 

ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ. 

 ʉʚʘʢʠ ʯʣʘʥ ʢʦʤʠʩʠʿʝ ʠʥʜʠʚʠʜʫʘʣʥʦ ʦʮʝˁʫʿʝ ʨʘʜ ʫʯʝʥʠʢʘ, ʢʦʨʠʩʪʝ˂ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ 

ʦʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ10.   

ʉʚʘʢʠ ʨʘʜʥʠ ʟʘʜʘʪʘʢ ʤʦʞʝ ʩʝ ʦʮʝʥʠʪʠ ʩʘ ʥʘʿʚʠʰʝ 100 ʙʦʜʦʚʘ. ʉʚʘʢʠ ʯʣʘʥ ʠʩʧʠʪʥʝ 

ʢʦʤʠʩʠʿʝ ʚʨʝʜʥʫʿʫ˂ʠ ʧʦʿʝʜʠʥʘʯʥʦ ʠʥʜʠʢʘʪʦʨʝ ʫ ʩʚʦʤ ʦʙʨʘʩʮʫ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ 

ʫʪʚʨʹʫʿʝ ʫʢʫʧʘʥ ʙʨʦʿ ʙʦʜʦʚʘ ʢʦʿʠ ʿʝ ʫʯʝʥʠʢ ʦʩʪʚʘʨʠʦ ʫ ʦʢʚʠʨʫ ʧʦʿʝʜʠʥʘʯʥʦʛ ʟʘʜʘʪʢʘ. 

                                                 
9 ʉʘʛʣʘʩʥʦʩʪ ʥʘ ʯʣʘʥʩʪʚʦ ʧʨʝʜʩʪʘʚʥʠʢʘ ʧʦʩʣʦʜʘʚʘʮʘ ʫ ʢʦʤʠʩʠʿʠ, ʥʘ ʧʨʝʜʣʦʛ ʰʢʦʣʘ, ʜʘʿʝ ʋʥʠʿʘ ʧʦʩʣʦʜʘʚʘʮʘ ʉʨʙʠʿʝ ʦʜʥʦʩʥʦ ʇʨʠʚʨʝʜʥʘ 
ʢʦʤʦʨʘ ʉʨʙʠʿʝ ʫ ʩʘʨʘʜˁʠ ʩʘ ɿʘʚʦʜʦʤ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ - ʎʝʥʪʨʦʤ. ɹʘʟʫ ʧʦʜʘʪʘʢʘ ʦ ʝʢʩʪʝʨʥʠʤ ʯʣʘʥʦʚʠʤʘ ʠʩʧʠʪʥʠʭ 
ʢʦʤʠʩʠʿʘ ʚʦʜʠ ʎʝʥʪʘʨ. 
10 ʋ ʦʢʚʠʨʫ ɸʥʝʢʩʘ 3 ʦʚʦʛ ʇʨʠʨʫʯʥʠʢʘ ʥʘʣʘʟʝ ʩʝ ʦʙʨʘʩʮʠ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ï ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

13 

 

 ʇʦʿʝʜʠʥʘʯʘʥ ʙʨʦʿ ʙʦʜʦʚʘ (ʩʚʘʢʦʛ ʯʣʘʥʘ ʢʦʤʠʩʠʿʝ) ʩʝ ʫʥʦʩʠ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʤʝʩʪʦ ʫ 

ɿʘʧʠʩʥʠʢʫ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʠ ʥʘ ʦʩʥʦʚʫ ʪʦʛʘ ʢʦʤʠʩʠʿʘ ʫʪʚʨʹʫʿʝ ʧʨʦʩʝʯʘʥ ʙʨʦʿ 

ʙʦʜʦʚʘ ʟʘ ʩʚʘʢʠ ʨʘʜʥʠ ʟʘʜʘʪʘʢ.  

ɸʢʦ ʿʝ ʧʨʦʩʝʯʥʠ ʙʨʦʿ ʙʦʜʦʚʘ ʥʘ ʧʦʿʝʜʠʥʘʯʥʦʤ ʨʘʜʥʦʤ ʟʘʜʘʪʢʫ, ʢʦʿʠ ʿʝ ʢʘʥʜʠʜʘʪ 

ʦʩʪʚʘʨʠʦ ˁʝʛʦʚʠʤ ʠʟʚʨʰʝˁʝʤ, ʤʘˁʠ ʦʜ 50, ʩʤʘʪʨʘ ʩʝ ʜʘ ʢʘʥʜʠʜʘʪ ʥʠʿʝ ʧʦʢʘʟʘʦ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʦʮʝʥʘ ʫʩʧʝʭʘ ʥʘ ʤʘʪʫʨʩʢʦʤ ʧʨʘʢʪʠʯʥʦʤ ʨʘʜʫ ʿʝ ʥʝʜʦʚʦˀʘʥ (1). 

ʂʘʜʘ ʢʘʥʜʠʜʘʪ ʦʩʪʚʘʨʠ ʧʨʦʩʝʯʥʠʭ 50 ʠ ʚʠʰʝ ʙʦʜʦʚʘ ʧʦ ʟʘʜʘʪʢʫ, ʩʤʘʪʨʘ ʩʝ ʜʘ ʿʝ ʧʦʢʘʟʘʦ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪ.  

ɹʦʜʦʚʠ ʩʝ ʧʨʝʚʦʜʝ ʫ ʫʩʧʝʭ ʧʨʝʤʘ ʩʣʝʜʝ˂ʦʿ ʩʢʘʣʠ: 
 

ʋʂʋʇɸʅ ɹʈʆɱ ɹʆɼʆɺɸ ʋʉʇɽʍ 

100-125 ʜʦʚʦˀʘʥ (2) 

126-151 ʜʦʙʘʨ (3) 

152-177 ʚʨʣʦ ʜʦʙʘʨ (4) 

178-200 ʦʜʣʠʯʘʥ (5) 
 

ʆʈɻɸʅʀɿɸʎʀɱɸ ʀʉʇʀʊɸ 

¶ ʄʘʪʫʨʩʢʠ ʧʨʘʢʪʠʯʘʥ ʨʘʜ ʨʝʘʣʠʟʫʿʝ ʩʝ ʫ ʰʢʦʣʩʢʠʤ ʢʘʙʠʥʝʪʠʤʘ ʠʣʠ ʧʨʦʩʪʦʨʠʤʘ ʛʜʝ ʩʝ 

ʥʘʣʘʟʝ ʨʘʜʥʘ ʤʝʩʪʘ ʠ ʫʩʣʦʚʠ ʟʘ ʢʦʿʝ ʩʝ ʫʯʝʥʠʢ ʦʙʨʘʟʦʚʘʦ ʫ ʪʦʢʫ ʩʚʦʛ ʰʢʦʣʦʚʘˁʘ. 

¶ ʉʪʨʫʯʥʦ ʚʝ˂ʝ ʥʘʩʪʘʚʥʠʢʘ ʩʪʨʫʯʥʠʭ ʧʨʝʜʤʝʪʘ ʰʢʦʣʝ ʙʠʨʘ ʨʘʜʥʝ ʟʘʜʘʪʢʝ ʥʘ ʦʩʥʦʚʫ 

ʣʠʩʪʝ ʟʘʜʘʪʘʢʘ ʠʟ ʦʚʦʛ ʇʨʠʨʫʯʥʠʢʘ ʠ ʬʦʨʤʠʨʘ ʰʢʦʣʩʢʫ ʣʠʩʪʫ ʢʦʿʘ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʫ 

ʪʦʤ ʠʩʧʠʪʥʦʤ ʨʦʢʫ. ɹʨʦʿ ʢʦʤʙʠʥʘʮʠʿʘ ʤʦʨʘ ʙʠʪʠ ʟʘ 10% ʚʝ˂ʠ ʦʜ ʙʨʦʿʘ ʫʯʝʥʠʢʘ ʢʦʿʠ 

ʧʦʣʘʞʫ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ ʫ ʿʝʜʥʦʤ ʦʜʝˀʝˁʫ. 

¶ ʇʦ ʬʦʨʤʠʨʘˁʫ ʀʩʧʠʪʥʦʛ ʦʜʙʦʨʘ ʜʠʨʝʢʪʦʨ ʫʪʚʨʹʫʿʝ ʯʣʘʥʦʚʝ ʢʦʤʠʩʠʿʘ ʟʘ ʦʮʝˁʠʚʘˁʝ 

ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ ʠ ˁʠʭʦʚʝ ʟʘʤʝʥʠʢʝ. ʇʨʝʜʣʦʛ ʠʤʝʥʘ ʝʢʩʪʝʨʥʠʭ ʯʣʘʥʦʚʘ 

ʢʦʤʠʩʠʿʝ ʩʝ ʙʣʘʛʦʚʨʝʤʝʥʦ ʜʦʩʪʘʚˀʘ ʎʝʥʪʨʫ ʨʘʜʠ ʜʦʙʠʿʘˁʘ ʩʘʛʣʘʩʥʦʩʪʠ.  

¶ ʇʦ ʠʟʙʦʨʫ ʯʣʘʥʦʚʘ ʢʦʤʠʩʠʿʝ ʟʘ ʦʮʝˁʠʚʘˁʝ, ʰʢʦʣʘ ʪʨʝʙʘ ʜʘ ʠʟʚʨʰʠ ʦʙʫʢʫ ʯʣʘʥʦʚʘ 

ʢʦʤʠʩʠʿʝ ʫʟ ʧʦʜʨʰʢʫ ʩʪʨʫʯʥʠʭ ʩʘʨʘʜʥʠʢʘ ʰʢʦʣʝ. ʉʚʠ ʯʣʘʥʦʚʠ ʢʦʤʠʩʠʿʝ ʪʨʝʙʘ ʜʘ ʙʫʜʫ 

ʫʧʦʟʥʘʪʠ ʩʘ ʜʦʢʫʤʝʥʪʦʤ ʀʥʩʪʨʫʢʮʠʿʝ ʟʘ ʦʮʝˁʠʚʘʯʝ ʠ ʜʘ ʫ ʩʢʣʘʜʫ ʩʘ ʪʠʤ ʫʩʚʦʿʝ ʪʦʢ 

ʧʨʠʧʨʝʤʝ ʠ ʠʟʚʦʹʝˁʘ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ, ʢʘʦ ʠ ʜʘ ʧʨʠʤʝˁʫʿʫ ʫʪʚʨʹʝʥʝ ʧʨʠʥʮʠʧʝ ʠ 

ʧʨʘʚʠʣʘ ʦʮʝˁʠʚʘˁʘ. 

¶ ʃʠʮʝ ʟʘʜʫʞʝʥʦ ʟʘ ʪʝʭʥʠʯʢʫ ʧʦʜʨʰʢʫ ʨʝʘʣʠʟʘʮʠʿʠ ʤʘʪʫʨʩʢʦʛ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ 

ʧʨʠʧʨʝʤʘ: 

- ʥʝʦʟʥʘʯʝʥʝ ʢʦʚʝʨʪʝ ʫ ʢʦʿʠʤʘ ʩʝ ʥʘʣʘʟʝ ʧʦ ʯʝʪʠʨʠ ʦʧʠʩʘ ʟʘʜʘʪʢʘ (ʿʝʜʘʥ ˂ʝ ʧʨʝʫʟʝʪʠ 

ʫʯʝʥʠʢ, ʘ ʪʨʠ ʩʫ ʥʘʤʝˁʝʥʘ ʯʣʘʥʦʚʠʤʘ ʢʦʤʠʩʠʿʝ) ʠ ʪʨʠ ʦʙʨʘʩʮʘ ʟʘ ʦʮʝˁʠʚʘˁʝ ʩʘ 

ʧʨʝʪʭʦʜʥʦ ʦʜʰʪʘʤʧʘʥʠʤ ʧʦʜʘʮʠʤʘ ʦ ʰʢʦʣʠ, ʰʠʬʨʦʤ ʠ ʥʘʟʠʚʦʤ ʟʘʜʘʪʢʘ, ʟʘ ʯʣʘʥʦʚʝ 

ʢʦʤʠʩʠʿʝ; 

¶ ʋʯʝʥʠʢ ʠʟʚʣʘʯʠ ʢʦʤʙʠʥʘʮʠʿʫ ʨʘʜʥʠʭ ʟʘʜʘʪʘʢʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝʜ ʧʦʣʘʛʘˁʝ ʟʘʚʨʰʥʦʛ 

ʠʩʧʠʪʘ, ʙʝʟ ʧʨʘʚʘ ʟʘʤʝʥʝ. ʋʯʝʥʠʢ ʜʦʙʠʿʘ ʦʧʠʩ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ 

ʧʨʠʣʦʟʠʤʘ  ʥʝʧʦʩʨʝʜʥʦ ʧʨʝʜ ˁʝʛʦʚʫ ʨʝʘʣʠʟʘʮʠʿʫ. 

¶ ʉʚʘʢʦʤ ʫʯʝʥʠʢʫ ʩʝ ʦʙʝʟʙʝʹʫʿʫ ʿʝʜʥʘʢʠ ʫʩʣʦʚʠ ʟʘ ʧʦʯʝʪʘʢ ʦʙʘʚˀʘˁʘ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ.  

¶ ʊʨʦʯʣʘʥʘ ʢʦʤʠʩʠʿʘ ʧʨʘʪʠ ʨʘʜ ʩʚʘʢʦʛ ʫʯʝʥʠʢʘ ʪʦʢʦʤ ʨʝʘʣʠʟʘʮʠʿʝ ʧʨʘʢʪʠʯʥʦʛ ʨʘʜʘ. 

¶ ʅʘʿʢʘʩʥʠʿʝ ʫ ʨʦʢʫ ʦʜ 24 ʩʘʪʘ ʧʦ ʟʘʚʨʰʝʪʢʫ ʨʝʘʣʠʟʘʮʠʿʝ ʧʨʘʢʪʠʯʥʦʛ ʤʘʪʫʨʩʢʦʛ ʨʘʜʘ 

ʩʫʤʠʨʘʿʫ ʩʝ ʨʝʟʫʣʪʘʪʠ ʪʦʛ ʜʝʣʘ ʠʩʧʠʪʘ ʠ ʦʙʿʘʚˀʫʿʫ, ʢʘʦ ʥʝʟʚʘʥʠʯʥʠ, ʥʘ ʦʛʣʘʩʥʦʿ ʪʘʙʣʠ 

ʰʢʦʣʝ. ʇʦʪʧʠʩʘʥʠ ʟʘʧʠʩʥʠʮʠ, ʩʘ ʧʨʝʜʚʠʹʝʥʦʤ ʜʦʢʫʤʝʥʪʘʮʠʿʦʤ, ʧʨʦʩʣʝʹʫʿʫ ʩʝ 

ʧʨʝʜʩʝʜʥʠʢʫ ʀʩʧʠʪʥʦʛ ʦʜʙʦʨʘ.  
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2. ʉʝʢʪʦʨ - ʧʦʜʨʫʯʿʝ ʨʘʜʘ: ʄʘʰʠʥʩʪʚʦ ʠ ʦʙʨʘʜʘ ʤʝʪʘʣʘ 

 

3. ʅʠʚʦ ʢʚʘʣʠʬʠʢʘʮʠʿʝ: IV  

 
4. ʅʘʯʠʥ ʩʪʠʮʘˁʘ ʢʚʘʣʠʬʠʢʘʮʠʿʝ:  

ʂʚʘʣʠʬʠʢʘʮʠʿʘ ʩʝ ʩʪʠʯʝ ʥʘʢʦʥ ʫʩʧʝʰʥʦ ʟʘʚʨʰʝʥʦʛ ʧʨʦʮʝʩʘ ʦʙʨʘʟʦʚʘˁʘ ʫ ʩʨʝʜˁʦʿ ʩʪʨʫʯʥʦʿ ʰʢʦʣʠ. 

 

5. ʊʨʘʿʘˁʝ ʦʙʨʘʟʦʚʘˁʘ:  
ʇʨʦʛʨʘʤ ʩʨʝʜˁeʛ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʟʘ ʩʪʠʮʘˁʝ ʢʚʘʣʠʬʠʢʘʮʠʿʝ ʪʨʘʿʝ ʯʝʪʠʨʠ ʛʦʜʠʥʝ. 

 

6. ʅʘʯʠʥ ʧʨʦʚʝʨʝ: 
ɼʦʩʪʠʛʥʫʪʦʩʪ ʠʩʭʦʜʘ ʧʨʦʛʨʘʤʘ ʩʨʝʜˁʝʛ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʩʝ ʧʨʦʚʝʨʘʚʘ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ ʢʦʿʠ ʩʧʨʦʚʦʜʠ ʩʨʝʜˁʘ ʰʢʦʣʘ. 

 

7. ɿʘʩʥʦʚʘʥʦʩʪ ʢʚʘʣʠʬʠʢʘʮʠʿʝ: 

ʂʚʘʣʠʬʠʢʘʮʠʿʘ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʦʧʠʩʫ ʨʘʜʘ, ʮʠˀʝʚʠʤʘ ʠ ʠʩʭʦʜʠʤʘ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ. 

 

7.1 ʆʧʠʩ ʨʘʜʘ 

ɼʫʞʥʦʩʪʠ - ʩʪʨʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ: 

- ʇʨʠʧʨʝʤʘ ʠ ʦʨʛʘʥʠʟʘʮʠʿʘ ʨʘʜʘ  

- ʀʟʨʘʜʘ ʧʨʦʛʨʘʤʘ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ (CNC) ʤʘʰʠʥʫ  

- ʆʙʨʘʜʘ ʠʟʨʘʪʢʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʦʿ (CNC) ʤʘʰʠʥʠ  

- ʇʨʝʜʫʟʠʤʘˁʝ ʤʝʨʘ ʙʝʟʙʝʜʥʦʩʪʠ ʠ ʟʜʨʘʚˀʘ ʥʘ ʨʘʜʫ ʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ 

 

 

ɼʫʞʥʦʩʪʠ - ʩʪʨʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ɿʘʜʘʮʠ - jʝʜʠʥʠʮʝ ʢʦʤʧʝʪʝʥʮʠʿa 

ʇʨʠʧʨʝʤʘ ʠ ʦʨʛʘʥʠʟʘʮʠʿʘ ʨʘʜʘ  

 

- ʇʣʘʥʠʨʘ ʠ ʧʨʠʧʨʝʤʘ ʪʝʭʥʦʣʦʰʢʠ ʧʦʩʪʫʧʘʢ ʠ  ʪʝʭʥʠʯʢʦʪʝʭʥʦʣʦʰʢʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ 

- ʇʨʠʧʨʝʤʘ ʧʦʪʨʝʙʥʫ ʦʧʨʝʤʫ, ʫʨʝʹʘʿʝ ʠ ʘʣʘʪʝ ʟʘ ʠʟʨʘʜʫ ʨʘʜʥʦʛ ʜʝʣʘ  ʥʘ CNC ʤʘʰʠʥʘ (ʨʘʜʥʦ ʤʝʩʪʦ) ʧʨʝʤʘ ʨʘʜʥʦʤ 
ʥʘʣʦʛʫ 

- ʋʯʝʩʪʚʫʿʝ ʫ ʪʠʤʫ ʠ ʝʬʠʢʘʩʥʦ ʢʦʤʫʥʠʮʠʨʘ ʩʘ ʩʘʨʘʜʥʠʮʠʤʘ 

- ʇʨʠʤʝˁʫʿʝ ʩʪʘʥʜʘʨʜʝ ʢʚʘʣʠʪʝʪʘ ʫ ʩʚʠʤ ʬʘʟʘʤʘ ʨʘʜʘ  

- ʇʨʘʪʠ ʠʥʦʚʘʮʠʿʝ ʫ ʦʙʣʘʩʪʠ ʠ ʧʨʠʤʝˁʫʿʝ ʠʭ ʫ ʧʨʘʢʩʠ 
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ɼʫʞʥʦʩʪʠ - ʩʪʨʫʯʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ ɿʘʜʘʮʠ - jʝʜʠʥʠʮʝ ʢʦʤʧʝʪʝʥʮʠʿa 

ʀʟʨʘʜʘ ʧʨʦʛʨʘʤʘ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʫʧʨʘʚˀʘʥʫ (CNC) ʤʘʰʠʥʫ  

 

- ʀʟʨʘʹʫʿʝ ʛʣʘʚʥʠ  ʧʨʦʛʨʘʤ ʠ ʧʦʜʧʨʦʛʨʘʤʝ ʟʘ ʨʘʜ CNC ʤʘʰʠʥʝ ʧʦ ʪʝʭʥʦʣʦʰʢʠʤ ʦʧʝʨʘʮʠʿʘʤʘ (ʚʨʰʠ ˁʝʛʦʚʫ ʧʨʦʚʝʨʫ 
ʩʠʤʫʣʘʮʠʿʦʤ ʧʦʤʦ˂ʫ ʨʘʯʫʥʘʨʘ) 

- ɻʝʥʝʨʠʰʝ ʧʨʦʛʨʘʤ (G-ʢʦʜ) ʟʘ ʜʘʪʫ CNC ʤʘʰʠʥʫ 

- ʋʥʦʩʠ ʧʨʦʛʨʘʤ ʫ ʫʧʨʘʚˀʘʯʢʫ ʿʝʜʠʥʠʮʫ CNC ʤʘʰʠʥʝ 

- ʊʝʩʪʠʨʘ ʧʨʦʛʨʘʤ, ʚʨʰʠ ˁʝʛʦʚʫ ʩʠʤʫʣʮʠʿʫ ʧʨʝʢʦ ʫʧʨʘʚˀʘʯʢʝ ʿʝʜʠʥʠʮʝ  ʠ ʢʦʨʠʛʫʿʝ ʛʘ ʥʘ CNC ʤʘʰʠʥʠ 

- ɺʨʰʠ ʘʨʭʠʚʠʨʘˁʝ ʧʨʦʛʨʘʤʘ 

ʆʙʨʘʜʘ ʠʟʨʘʪʢʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʫʧʨʘʚˀʘʥʦʿ (CNC) ʤʘʰʠʥʠ  

 

- ʇʦʜʝʰʘʚʘ ʧʘʨʘʤʝʪʨʝ CNC ʤʘʰʠʥʝ ʟʘ ʨʘʜ ʧʨʝʤʘ ʧʨʦʛʨʘʤʫ 

- ʇʨʠʧʨʝʤʘ ʠ ʧʦʜʝʰʘʚʘ ʤʘʛʘʮʠʥ ʘʣʘʪʘ 

- ʆʙʨʘʹʫʿʝ ʦʙʨʘʜʘʢ ʧʨʝʤʘ ʧʨʦʛʨʘʤʫ 

- ʇʨʦʚʝʨʘʚʘ ʠʟʛʣʝʜ ʠ ʜʠʤʝʥʟʠʿʝ ʦʙʨʘʪʢʘ 

- ɺʨʰʠ ʩʪʘʣʥʫ/ʧʦʚʨʝʤʝʥʫ  ʢʦʥʪʨʦʣʫ ʫ ʪʦʢʫ ʦʙʨʘʜʝ 

- ɺʨʰʠ ʢʦʨʝʢʮʠʿʫ ʧʘʨʘʤʝʪʘʨʘ ʥʘ ʦʩʥʦʚʫ ʫʪʚʨʹʝʥʝ ʥʝʧʨʘʚʠʣʥʦʩʪʠ 

- ʂʦʥʪʨʦʣʠʰʝ ʢʚʘʣʠʪʝʪ ʦʙʨʘʪʢʘ 

- ʇʦʧʫˁʘʚʘ ʨʘʜʥʠ ʥʘʣʦʛ 

ʇʨʝʜʫʟʠʤʘˁʝ ʤʝʨʘ ʙʝʟʙʝʜʥʦʩʪʠ ʠ 

ʟʜʨʘʚˀʘ ʥʘ ʨʘʜʫ ʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ 

ʩʨʝʜʠʥʝ 

 

- ʇʨʠʤʝˁʫʿʝ ʤʝʨʝ ʣʠʯʥʝ ʟʘʰʪʠʪʝ  

- ʆʙʝʟʙʝʹʫʿʝ ʩʚʦʿʝ ʨʘʜʥʦ ʦʢʨʫʞʝˁʝ 

- ʋʢʣʘˁʘ ʦʪʧʘʜʥʠ ʤʘʪʝʨʠʿʘʣ ʥʘ ʧʨʦʧʠʩʘʥ ʥʘʯʠʥ 

- ʏʠʩʪʠ ʨʘʜʥʦ ʤʝʩʪʦ ʠ ʦʧʨʝʤʫ 

 

7.1.1 ɽʢʩʪʨʝʤʥʠ ʫʩʣʦʚʠ ʧʦʜ ʢʦʿʠʤʘ ʩʝ ʦʙʘʚˀʘ ʧʦʩʘʦ ʩʘ ʩʪʝʯʝʥʦʤ ʢʚʘʣʠʬʠʢʘʮʠʿʦʤ:  

- ɿʘʛʘʹʝʥʦʩʪ ʚʘʟʜʫʭʘ 

- ɹʫʢʘ ʢʦʿʘ ʦʥʝʤʦʛʫ˂ʘʚʘ ʥʦʨʤʘʣʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ 

- ɺʠʙʨʘʮʠʿʝ 

- ʌʠʟʠʯʢʠ ʥʘʧʦʨ - ʩʪʘʿʘˁʝ 8 ʩʘʪʠ 

 

7.1.2 ʀʟʣʦʞʝʥʦʩʪ ʨʠʟʠʮʠʤʘ ʧʨʠ ʦʙʘʚˀʘˁʫ ʧʦʩʣʘ ʩʘ ʩʪʝʯʝʥʦʤ ʢʚʘʣʠʬʠʢʘʮʠʿʦʤ: 

- ʈʠʟʠʢ ʦʜ ʤʝʭʘʥʠʯʢʠʭ ʧʦʚʨʝʜʘ 

- ʈʠʟʠʢ ʦʜ ʠʟʣʘʛʘˁʘ ʫʟʨʦʮʠʤʘ ʩʪʨʝʩʘ 

- ʈʠʟʠʢ ʦʜ ʦʧʝʢʦʪʠʥʘ 

7.2 ʎʠˀʝʚʠ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ 

 

ʎʠˀ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʿʫ ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ( CNC ) ʤʘʰʠʥʝ ʿʝ ʦʩʧʦʩʦʙˀʘʚʘˁʝ ʣʠʮʘ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ CNC ʤʘʰʠʥʝ ʠ 

ʦʙʨʘʜʫ ʜʝʣʦʚʘ ʥʘ CNC ʤʘʰʠʥʘʤʘ. ʅʝʦʧʭʦʜʥʦʩʪ ʩʪʘʣʥʦʛ ʧʨʠʣʘʛʦʹʘʚʘˁʘ ʧʨʦʤʝʥˀʠʚʠʤ ʟʘʭʪʝʚʠʤʘ ʪʨʞʠʰʪʘ ʨʘʜʘ, ʧʦʪʨʝʙʝ ʢʦʥʪʠʥʫʠʨʘʥʦʛ ʦʙʨʘʟʦʚʘˁʘ, 

ʩʪʨʫʯʥʦʛ ʫʩʘʚʨʰʘʚʘˁʘ, ʨʘʟʚʦʿ ʢʘʨʠʿʝʨʝ, ʫʥʘʧʨʝʹʠʚʘˁʘ ʟʘʧʦʰˀʠʚʦʩʪʠ, ʫʩʤʝʨʘʚʘ ʜʘ ʣʠʮʘ ʙʫʜʫ ʦʩʧʦʩʦʙˀʘʚʘʥʘ ʟʘ: 

- ʧʨʠʤʝʥʫ ʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ ʫ ʧʨʘʢʪʠʯʥʦʤ ʢʦʥʪʝʢʩʪʫ; 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ï ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

17 

 

- ʧʨʝʫʟʠʤʘˁʝ ʦʜʛʦʚʦʨʥʦʩʪʠ ʟʘ ʚʣʘʩʪʠʪʦ ʢʦʥʪʠʥʫʠʨʘʥʦ ʫʯʝˁʝ ʠ ʥʘʧʨʝʜʦʚʘˁʝ ʫ ʢʘʨʠʿʝʨʠ; 

- ʙʣʘʛʦʚʨʝʤʝʥʦ ʨʝʘʛʦʚʘˁʝ ʥʘ ʧʨʦʤʝʥʝ ʫ ʨʘʜʥʦʿ ʩʨʝʜʠʥʠ; 

- ʝʬʠʢʘʩʘʥ ʨʘʜ ʫ ʪʠʤʫ; 

- ʧʨʠʤʝʥʫ ʩʠʛʫʨʥʦʩʥʠʭ ʠ ʟʜʨʘʚʩʪʚʝʥʠʭ ʤʝʨʘ ʫ ʧʨʦʮʝʩʫ ʨʘʜʘ; 

- ʧʨʠʤʝʥʫ ʤʝʨʘ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʫ ʧʨʦʮʝʩʫ ʨʘʜʘ; 

- ʫʧʦʪʨʝʙʫ ʠʥʬʦʨʤʘʪʠʯʢʝ ʪʝʭʥʦʣʦʛʠʿʝ ʫ ʧʨʠʢʫʧˀʘˁʫ, ʦʨʛʘʥʠʟʦʚʘˁʫ ʠ ʢʦʨʠʰ˂ʝˁʫ ʠʥʬʦʨʤʘʮʠʿʘ ʫ ʨʘʜʫ ʠ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ. 

 

7.3  ʀʩʭʦʜʠ ʩʪʨʫʯʥʦʛ ʦʙʨʘʟʦʚʘˁʘ 

 

ʉʪʨʫʯʥʝ 

ʢʦʤʧʝʪʝʥʮʠʿʝ 
ɿʥʘˁʘ ɺʝʰʪʠʥʝ ʉʧʦʩʦʙʥʦʩʪʠ ʠ ʩʪʘʚʦʚʠ 

ʇʦ ʟʘʚʨʰʝʥʦʤ ʧʨʦʛʨʘʤʫ ʦʙʨʘʟʦʚʘˁʘ, ʣʠʮʝ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: 

ʇʨʠʧʨʝʤʘ ʠ 

ʦʨʛʘʥʠʟʫʿʝ  ʨʘʜ  

- ʦʧʠʰʝ ʪʝʭʥʦʣʦʰʢʠ ʧʦʩʪʫʧʘʢ ʟʘ ʦʜʨʝʹʝʥʠ 
ʨʘʜʥʠ ʟʘʜʘʪʘʢ  

- ʦʧʠʩʫʿʝ ʥʘʯʠʥ ʠʟʙʦʨʘ ʠ ʧʨʠʧʨʝʤʝ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʤʘʰʠʥʘ, ʘʣʘʪʘ, ʧʨʠʙʦʨʘ ʠ 

ʤʘʪʝʨʠʿʘʣʘ 

- ʧʣʘʥʠʨʘ ʦʧʝʨʘʮʠʿʝ, ʟʘʭʚʘʪʝ, ʧʣʘʥ ʩʪʝʟʘˁʘ, 

ʢʘʨʪʫ ʘʣʘʪʘ 

- ʦʧʪʠʤʠʟʫʿʝ ʧʘʨʘʤʝʪʨʝ ʦʙʨʘʜʝ ʠ ʨʝʜʦʩʣʝʜ 
ʟʘʭʚʘʪʘ 

- ʥʘʚʦʜʠ ʤʝʨʝ ʟʘ ʩʠʛʫʨʘʥ ʨʘʜ ʫ ʩʢʣʘʜʫ ʩʘ 
ʧʨʦʧʠʩʠʤʘ ʙʝʟʙʝʜʥʦʩʪʠ ʠ ʟʜʨʘʚˀʘ ʥʘ ʨʘʜʫ ʠ 

ʚʨʰʠ ʦʜʘʙʠʨ ʟʘʰʪʠʪʥʠʭ ʩʨʝʜʩʪʘʚʘ  

- ʦʧʠʰʝ ʟʥʘʯʘʿ ʚʦʹʝˁʘ ʝʚʠʜʝʥʮʠʿʝ ʦ 

ʫʪʨʦʰʮʠʤʘ ʤʘʪʝʨʠʿʘʣʘ, ʚʨʝʤʝʥʘ, ʜʥʝʚʥʦʿ 

ʠʣʠ ʧʝʨʠʦʜʠʯʥʦʿ ʧʨʦʠʟʚʦʜˁʠ 

- ʚʨʰʠ ʠʟʨʘʜʫ ʪʝʭʥʦʣʦʰʢʦʛ  ʧʦʩʪʫʧʢʘ ʟʘ ʟʘʜʘʪʠ 
ʨʘʜʥʠ ʧʨʝʜʤʝʪ  

- ʚʨʰʠ ʠʟʙʦʨ ʠ ʧʨʠʧʨʝʤʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʤʘʰʠʥʘ, 

ʘʣʘʪʘ, ʧʨʠʙʦʨʘ ʠ ʤʘʪʝʨʠʿʘʣʘ 

- ʜʝʬʠʥʠʰʝ ʥʫʣʫ ʢʦʤʘʜʘ 

- ʥʘʮʨʪʘ ʧʣʘʥ ʩʪʝʟʘˁʘ 

- ʠʟʨʘʹʫʿʝ ʧʣʘʥ ʨʝʟʘˁʘ 

- ʧʨʠʧʨʝʤʘ ʨʘʜʥʠ ʥʘʣʦʛ 

- ʦʜʘʙʠʨʘ ʦʧʪʠʤʘʣʘʥ ʘʣʘʪ ʧʨʝʤʘ ʨʘʜʥʦʤ ʥʘʣʦʛʫ 

- ʠʟʨʘʯʫʥʘ ʧʘʨʘʤʝʪʨʝ ʦʙʨʘʜʝ  

- ʧʨʝʜʫʟʠʤʘ ʤʝʨʝ ʟʘ ʩʠʛʫʨʘʥ  ʨʘʜ ʫ ʩʢʣʘʜʫ ʩʘ 
ʧʨʦʧʠʩʠʤʘ ʍʊɿ ʠ ʚʨʰʠ ʦʜʘʙʠʨ ʟʘʰʪʠʪʥʠʭ 

ʩʨʝʜʩʪʘʚʘ  

- ʚʦʜʠ ʝʚʠʜʝʥʮʠʿʝ ʦ ʫʪʨʦʰʮʠʤʘ ʤʘʪʝʨʠʿʘʣʘ, 

ʚʨʝʤʝʥʘ, ʜʥʝʚʥʦʿ ʠʣʠ ʧʝʨʠʦʜʠʯʥʦʿ ʧʨʦʠʟʚʦʜˁʠ 

- ʩʘʚʝʩʥʦ, ʦʜʛʦʚʦʨʥʦ, ʫʨʝʜʥʦ ʠ 
ʧʨʝʮʠʟʥʦ ʦʙʘʚˀʘ ʧʦʚʝʨʝʥʝ 

ʧʦʩʣʦʚʝ; 

- ʠʩʧʦˀʠ ʢʨʝʘʪʠʚʥʦʩʪ ʠ 
ʠʥʦʚʘʪʠʚʥʦʩʪ ʫ ʨʘʜʫ; 

- ʝʬʠʢʘʩʥʦ ʧʣʘʥʠʨʘ ʠ ʦʨʛʘʥʠʟʫʿʝ 

ʚʨʝʤʝ; 

- ʠʩʧʦˀʠ ʧʦʟʠʪʠʚʘʥ ʦʜʥʦʩ ʧʨʝʤʘ 

ʟʥʘʯʘʿʫ ʩʧʨʦʚʦʹʝˁʘ ʧʨʦʧʠʩʘ ʠ 

ʚʘʞʝ˂ʠʭ ʩʪʘʥʜʘʨʜʘ ʫ ʦʙʣʘʩʪʠ 

ʤʘʰʠʥʩʢʝ ʦʙʨʘʜʝ; 

- ʠʩʧʦˀʠ ʧʦʟʠʪʠʚʘʥ ʦʜʥʦʩ ʧʨʝʤʘ 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʠ ʪʝʭʥʠʯʢʦʿ 

ʠʩʧʨʘʚʥʦʩʪʠ ʦʧʨʝʤʝ ʠ ʫʨʝʹʘʿʘ 

ʢʦʿʝ ʢʦʨʠʩʪʠ ʧʨʠ ʦʙʘʚˀʘˁʫ 

ʧʦʩʣʘ; 

- ʨʝʰʘʚʘ ʧʨʦʙʣʝʤʝ ʫ ʨʘʜʫ; 

- ʙʫʜʝ ʩʧʨʝʤʘʥ ʥʘ ʜʘˀʝ ʫʯʝˁʝ ʠ 
ʫʩʘʚʨʰʘʚʘˁʝ; 

- ʠʩʧʦˀʠ ˀʫʙʘʟʥʦʩʪ, 

ʢʦʤʫʥʠʢʘʪʠʚʥʦʩʪ, 

ʧʨʝʜʫʟʠʤˀʠʚʦʩʪ, 

ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʫ ʦʜʥʦʩʫ ʧʨʝʤʘ 
ʩʘʨʘʜʥʠʮʠʤʘ; 

- ʙʫʜʝ ʧʨʠʣʘʛʦʜˀʠʚ ʥʘ ʧʨʦʤʝʥʝ 

ʫ ʨʘʜʫ; 

- ʠʩʧʦˀʠ ʘʥʘʣʠʪʠʯʥʦʩʪ ʧʨʠ 

ʀʟʨʘʜʘ ʧʨʦʛʨʘʤʘ ʟʘ 

ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʫʧʨʘʚˀʘʥʫ (CNC) 

ʤʘʰʠʥʫ  

- ʦʧʠʰʝ ʧʦʪʨʝʙʘʥ  ʩʪʝʟʥʠ ʠ ʨʝʟʥʠ ʘʣʘʪ ʠ 
ʧʨʠʙʦʨ ʟʘ ʧʨʦʛʨʘʤ ʫ ʩʢʣʘʜʫ ʩʘ ʪʝʭʥʦʣʦʰʢʠʤ 

ʧʨʦʮʝʩʦʤ ʦʙʨʘʜʝ 

- ʦʧʠʰʝ ʛʣʘʚʥʠ  ʧʨʦʛʨʘʤ ʠ ʧʦʜʧʨʦʛʨʘʤʝ ʟʘ 
ʨʘʜ CNC ʤʘʰʠʥʝ ʧʦ ʪʝʭʥʦʣʦʰʢʠʤ 

ʦʧʝʨʘʮʠʿʘʤʘ  

- ʜʝʬʠʥʠʰʝ ʧʨʦʛʨʘʤ (G-ʢʦʜ) ʟʘ ʜʘʪʫ CNC 

ʤʘʰʠʥʫ 

- ʦʙʿʘʩʥʠ ʪʝʭʥʦʣʦʰʢʝ ʧʦʩʪʫʧʢʝ ʦʙʨʘʜʝ ʥʘ 
CNC ʤʘʰʠʥʘʤʘ 

- ʦʧʠʰʝ ʨʘʜ ʩʘ ʫʧʨʘʚˀʘʯʢʦʤ  ʿʝʜʠʥʠʮʦʤ CNC 
ʤʘʰʠʥʝ 

- ʢʦʨʠʩʪʠ ʧʦʪʨʝʙʘʥ  ʩʪʝʟʥʠ ʠ ʨʝʟʥʠ ʘʣʘʪ ʠ ʧʨʠʙʦʨ 
ʟʘ ʧʨʦʛʨʘʤ ʫ ʩʢʣʘʜʫ ʩʘ ʪʝʭʥʦʣʦʰʢʠʤ ʧʨʦʮʝʩʦʤ 

ʦʙʨʘʜʝ 

- ʧʨʠʧʨʝʤʘ ʛʣʘʚʥʠ  ʧʨʦʛʨʘʤ ʠ ʧʦʜʧʨʦʛʨʘʤʝ ʟʘ ʨʘʜ 

CNC ʤʘʰʠʥʝ ʧʦ ʪʝʭʥʦʣʦʰʢʠʤ ʦʧʝʨʘʮʠʿʘʤʘ  

- ʠʟʨʘʜʠ ʪʝʭʥʦʣʦʰʢʝ ʧʦʩʪʫʧʢʝ ʦʙʨʘʜʝ ʥʘ CNC 
ʤʘʰʠʥʘʤʘ ʢʨʦʟ ʧʨʦʛʨʘʤ 

-  ʚʨʰʠ ʧʨʦʚʝʨʫ ʩʠʤʫʣʘʮʠʿʦʤ ʧʦʤʦ˂ʫ ʨʘʯʫʥʘʨʘ 

- ʧʠʰʝ ʧʨʦʛʨʘʤ (G-ʢʦʜ) ʟʘ ʜʘʪʫ CNC ʤʘʰʠʥʫ 

- ʫʥʦʩʝ ʧʨʦʛʨʘʤ ʫ ʫʧʨʘʚˀʘʯʢʫ ʿʝʜʠʥʠʮʫ CNC 
ʤʘʰʠʥʝ 

- ʠʟʘʙʝʨʝ ʨʝʞʠʤʝ ʨʘʜʘ ʩʘ ʫʧʨʘʚˀʘʯʢʦʤ ʿʝʜʠʥʠʮʦʤ 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ï ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
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- ʦʧʠʰʝ ʪʝʩʪʠʨʘˁʝ  ʧʨʦʛʨʘʤʘ 

-  ʦʧʠʰʝ  ʩʠʤʫʣʮʠʿʫ ʧʨʦʛʨʘʤʘ ʧʨʝʢʦ 

ʫʧʨʘʚˀʘʯʢʝ ʿʝʜʠʥʠʮʝ   

- ʦʙʿʘʩʥʠ ʟʥʘʯʘʿ ʘʨʭʠʚʠʨʘˁʘ ʧʨʦʛʨʘʤʘ ʠ 
ʪʝʭʥʠʯʢʦʪʝʭʥʦʣʦʰʢʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ 

- ʪʝʩʪʠʨʘ ʧʨʦʛʨʘʤ, ʚʨʰʠ ˁʝʛʦʚʫ ʩʠʤʫʣʮʠʿʫ ʧʨʝʢʦ 
ʫʧʨʘʚˀʘʯʢʝ ʿʝʜʠʥʠʮʝ  ʠ ʢʦʨʠʛʫʿʝ ʛʘ ʥʘ CNC 

ʤʘʰʠʥʠ 

- ʚʨʰʠ ʘʨʭʠʚʠʨʘˁʝ ʧʨʦʛʨʘʤʘ ʠ 

ʪʝʭʥʠʯʢʦʪʝʭʥʦʣʦʰʢʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ 

ʦʙʘʚˀʘˁʫ ʧʦʩʣʘ; 

ʆʙʨʘʜʘ ʠʟʨʘʪʢʘ ʥʘ 

ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʫʧʨʘʚˀʘʥʦʿ (CNC) 

ʤʘʰʠʥʠ  

- ʦʧʠʰʝ ʧʦʜʝʰʘʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ CNC 

ʤʘʰʠʥʝ ʟʘ ʨʘʜ ʧʨʝʤʘ ʧʨʦʛʨʘʤʫ 

- ʦʙʿʘʩʥʠ ʧʨʠʧʨʝʤʫ ʠ ʧʦʜʝʰʘʚʘˁʝ ʤʘʛʘʮʠʥʘ 
ʘʣʘʪʘ 

- ʦʧʠʰʝ ʦʙʨʘʜʫ  ʦʙʨʘʪʢʘ ʧʨʝʤʘ ʧʨʦʛʨʘʤʫ 

- ʦʧʠʰʝ ʧʨʦʚʝʨʫ  ʠʟʛʣʝʜʘ ʠ ʜʠʤʝʥʟʠʿʝ 
ʦʙʨʘʪʢʘ 

- ʦʙʿʘʩʥʠ ʟʥʘʯʘʿ ʩʪʘʣʥʝ/ʧʦʚʨʝʤʝʥʝ  ʢʦʥʪʨʦʣʝ 
ʫ ʪʦʢʫ ʦʙʨʘʜʝ 

- ʦʙʿʘʩʥʠ ʨʘʟʣʦʛʝ ʟʘ  ʢʦʨʝʢʮʠʿʫ ʧʘʨʘʤʝʪʘʨʘ ʥʘ 

ʦʩʥʦʚʫ ʫʪʚʨʹʝʥʝ ʥʝʧʨʘʚʠʣʥʦʩʪʠ 

- ʦʙʿʘʩʥʠ ʢʦʥʪʨʦʣʫ ʢʚʘʣʠʪʝʪʘ ʦʙʨʘʪʢʘ 

- ʦʧʠʰʝ ʧʦʧʫˁʘʚʘˁʝ ʨʘʜʥʦʛ ʥʘʣʦʛʘ 

- ʧʦʩʪʘʚʠ  ʧʘʨʘʤʝʪʨʝ CNC ʤʘʰʠʥʝ ʟʘ ʨʘʜ ʧʨʝʤʘ 
ʧʨʦʛʨʘʤʫ 

- ʧʨʠʧʨʝʤʠ ʠ ʧʦʜʝʩʠ ʤʘʛʘʮʠʥ ʘʣʘʪʘ 

- ʠʟʚʝʜʝ ʠʟʨʘʜʘʢ  ʧʨʝʤʘ ʧʨʦʛʨʘʤʫ 

- ʧʨʦʚʝʨʘʚʘ ʠʟʛʣʝʜ ʠ ʜʠʤʝʥʟʠʿʝ ʦʙʨʘʪʢʘ 

- ʠʟʚʝʜʝ ʩʪʘʣʥʫ/ʧʦʚʨʝʤʝʥʫ  ʢʦʥʪʨʦʣʫ ʫ ʪʦʢʫ 
ʦʙʨʘʜʝ 

- ʠʟʚʝʜʝ ʢʦʨʝʢʮʠʿʫ ʧʘʨʘʤʝʪʘʨʘ ʥʘ ʦʩʥʦʚʫ ʫʪʚʨʹʝʥʝ 
ʥʝʧʨʘʚʠʣʥʦʩʪʠ 

- ʠʟʚʝʜʝ ʢʦʥʪʨʦʣʫ ʢʚʘʣʠʪʝʪʘ ʦʙʨʘʪʢʘ 

- ʧʦʧʫˁʘʚʘ ʨʘʜʥʠ ʥʘʣʦʛ 

ʇʨʝʜʫʟʠʤʘ ʤʝʨʝ 

ʙʝʟʙʝʜʥʦʩʪʠ ʠ 

ʟʜʨʘʚˀʘ ʥʘ ʨʘʜʫ ʠ 

ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ 

ʩʨʝʜʠʥʝ 

 

- ʦʧʠʩʫʿʝ ʧʦʩʪʫʧʘʢ ʢʦʨʠʰ˂ʝˁʘ ʠ ʦʜʨʞʘʚʘˁʘ 

ʟʘʰʪʠʪʥʠʭ ʩʨʝʜʩʪʘʚʘ ʠ ʦʧʨʝʤʝ ʫ ʨʘʜʫ 

- ʦʧʠʩʫʿʝ ʧʨʦʧʠʩʝ ʠʟ ʦʙʣʘʩʪʠ ʙʝʟʙʝʜʥʦʩʪʠ ʠ 

ʟʜʨʘʚˀʘ  ʥʘ ʨʘʜʫ 

- ʫʢʘʟʫʿʝ ʥʘ  ʧʦʪʝʥʮʠʿʘʣʥʝ ʫʟʨʦʢʝ ʧʦʚʨʝʜʘ 
ʟʙʦʛ ʥʝʦʜʛʦʚʘʨʘʿʫ˂ʝ ʫʧʦʪʨʝʙʝ ʤʘʰʠʥʘ ʠ 

ʘʣʘʪʘ 

- ʠʜʝʥʪʠʬʠʢʫʿʝ ʰʪʝʪʥʠ ʤʘʪʝʨʠʿʘʣ ʠ ʦʧʨʝʤʫ 
ʪʘʢʦ ʜʘ ʰʪʠʪʠ ʦʢʦʣʠʥʫ 

- ʥʘʚʦʜʠ  ʧʨʦʧʠʩʝ ʠʟ ʦʙʣʘʩʪʠ ʙʝʟʙʝʜʥʦʩʪʠ ʠ 

ʟʜʨʘʚˀʘ ʥʘ ʨʘʜʫ. 

- ʢʦʨʠʩʪʠ ʠ ʦʜʨʞʘʚʘ ʟʘʰʪʠʪʥʘ ʩʨʝʜʩʪʚʘ ʠ ʦʧʨʝʤʫ 

ʫ ʨʘʜʫ 

- ʧʨʠʤʝˁʫʿʝ ʧʨʦʧʠʩʝ ʠʟ ʦʙʣʘʩʪʠ ʙʝʟʙʝʜʥʦʩʪʠ ʠ 

ʟʜʨʘʚˀʘ  ʥʘ ʨʘʜʫ 

- ʦʜʣʘʞʝ ʰʪʝʪʥʠ ʤʘʪʝʨʠʿʘʣ ʥʘ ʧʨʝʜʚʠʹʝʥʦ ʤʝʩʪʦ, 

ʪʘʢʦ ʜʘ ʰʪʠʪʠ ʦʢʦʣʠʥʫ 

- ʧʨʠʤʝˁʫʿʝ ʧʨʦʧʠʩʝ ʠʟ ʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʦʢʦʣʠʥʝ 

ʠ ʨʘʜʥʝ ʩʨʝʜʠʥʝ. 
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ɼʨʘʛʠ ʫʯʝʥʠʮʠ, 

 

 ʇʨʝʜ ʚʘʤʘ ʿʝ ʟʙʠʨʢʘ ʟʘʜʘʪʘʢʘ ʟʘ ʟʘʚʨʰʥʦ ʪʝʩʪʠʨʘˁʝ ʫ ʦʢʚʠʨʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ ʟʘ  

ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ. ɿʙʠʨʢʘ ʿʝ ʥʘʤʝˁʝʥʘ 

ʚʝʞʙʘˁʫ ʠ ʧʨʠʧʨʝʤʘˁʫ ʟʘ ʧʦʣʘʛʘˁʝ ʠʩʧʠʪʘ ʟʘ ʧʨʦʚʝʨʫ ʩʪʨʫʯʥʦ ʪʝʦʨʠʿʩʢʠʭ ʟʥʘˁʘ, ʠ ʪʦ ʠʟ 

ʩʪʨʫʯʥʠʭ ʧʨʝʜʤʝʪʘ:  ʄʘʰʠʥʩʢʠ ʝʣʝʤʝʥʪʠ, ʇʨʦʛʨʘʤʠʨʘˁʝ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʝ ʤʘʰʠʥʝ, 

ʊʝʭʥʦʣʦʛʠʿʘ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʝ ʤʘʰʠʥʝ. 

 ʋ ʟʙʠʨʮʠ ʩʝ ʥʘʣʘʟʝ ʟʘʜʘʮʠ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʥʘ ʪʝʩʪʫ ʫ ʧʦʪʧʫʥʦ ʠʩʪʦʿ ʠʣʠ ʜʝʣʠʤʠʯʥʦ 

ʠʟʤʝˁʝʥʦʿ ʬʦʨʤʠ.   

 

 ɿʘʜʘʮʠ ʫ ʟʙʠʨʮʠ ʨʘʩʧʦʨʝʹʝʥʠ ʩʫ ʧʨʝʤʘ ʦʙʣʘʩʪʠʤʘ, ʯʠʿʠ ʩʝ ʠʩʭʦʜʠ ʧʨʦʚʝʨʘʚʘʿʫ 

ʟʘʚʨʰʥʠʤ ʪʝʩʪʦʤ ʟʥʘˁʘ. ʋ ʦʢʚʠʨʫ ʩʚʘʢʝ ʦʙʣʘʩʪʠ ʟʘʜʘʮʠ ʩʫ ʨʘʟʚʨʩʪʘʥʠ ʧʨʝʤʘ ʦʙʣʠʢʫ ʟʘʜʘʪʢʘ, ʘ 

ʟʘ ʩʚʘʢʠ ʟʘʜʘʪʘʢ ʿʝ ʥʘʟʥʘʯʝʥ ʤʘʢʩʠʤʘʣʘʥ ʙʨʦʿ ʙʦʜʦʚʘ ʢʦʿʠ ʜʦʥʦʩʠ.  

 

 ʊʝʩʪ ʢʦʿʠ ˂ʝʪʝ ʨʝʰʘʚʘʪʠ ʥʘ ʤʘʪʫʨʩʢʦʤ ʠʩʧʠʪʫ ʩʘʜʨʞʠ ʟʘʜʘʪʢʝ ʩʚʠʭ ʥʠʚʦʘ ʩʣʦʞʝʥʦʩʪʠ 

ʢʦʿʠʤʘ ʩʝ ʠʩʧʠʪʫʿʝ ʦʩʪʚʘʨʝʥʦʩʪ ʠʩʭʦʜʘ ʦʙʨʘʟʦʚʘˁʘ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ Tʝʭʥʠʯʘʨ ʟʘ 

ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ. ʅʘ ʪʝʩʪʫ ʥʝʤʘ ʥʝʛʘʪʠʚʥʠʭ ʙʦʜʦʚʘ. ɿʘʜʘʮʠ ʥʦʩʝ 

ʨʘʟʣʠʯʠʪʠ ʙʨʦʿ ʙʦʜʦʚʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʦʛʘ ʢʦʣʠʢʦ ʠʥʬʦʨʤʘʮʠʿʘ ʩʝ ʪʨʘʞʠ ʠ ʢʦʣʠʢʦ ʪʨʝʙʘ ʜʘ 

ʙʫʜʝʪʝ ʤʠʩʘʦʥʦ ʘʥʛʘʞʦʚʘʥʠ ʢʘʜʘ ʦʜʛʦʚʘʨʘʪʝ. ɺʘʞʥʦ ʿʝ ʜʘ ʧʘʞˀʠʚʦ ʦʜʛʦʚʘʨʘʪʝ ʥʘ ʟʘʜʘʪʢʝ, ʿʝʨ 

ʩʚʘʢʠ ʪʘʯʘʥ ʦʜʛʦʚʦʨ ʥʦʩʠ ʦʜ 0,5 ʜʦ 1 ʙʦʜʘ, ʘ ʩʚʘʢʘ ʛʨʝʰʢʘ ʘʫʪʦʤʘʪʩʢʠ 0 ʙʦʜʦʚʘ ʟʘ ʟʘʜʘʪʘʢ ʫ 

ʮʝʣʦʩʪʠ. ʂʦʜ ʨʘʯʫʥʩʢʠʭ ʟʘʜʘʪʘʢʘ ʪʘʯʘʥ ʦʜʛʦʚʦʨ ʩʝ ʧʨʠʟʥʘʿʝ ʩʘʤʦ ʫʟ ʧʨʠʢʘʟʘʥ ʧʦʩʪʫʧʘʢ 

ʨʝʰʘʚʘˁʘ. ɿʙʠʨʢʘ ʟʘʜʘʪʘʢʘ ʥʝ ʩʘʜʨʞʠ ʨʝʰʝˁʘ.  

 

 ɿʙʠʨʢʫ ʟʘʜʘʪʘʢʘ ʩʫ ʠʟʨʘʜʠʣʠ ʪʠʤʦʚʠ ʥʘʩʪʘʚʥʠʢʘ ʠʟ ʰʢʦʣʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʫ 

ʢʦʿʠʤʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʤʘʪʫʨʩʢʠ ʠʩʧʠʪ ʰʢʦʣʩʢʝ 2021/2022. ʛʦʜʠʥʝ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ 

Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ, ʫ ʩʘʨʘʜˁʠ ʩʘ ʩʪʨʫʯˁʘʮʠʤʘ ɿʘʚʦʜʘ ʟʘ 

ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ. 

 

 ɾʝʣʠʤʦ ʚʘʤ ʩʨʝ˂ʘʥ ʠ ʫʩʧʝʰʘʥ ʨʘʜ! 

 

           ɸʫʪʦʨʠ 
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˙ˍ˥˕˚˞˗˕ ˒˘˒˙˒˚˟˕ 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̈́̏̋̑̔̇̉̓̉ ̪̂̑̏ ̉̒̐̑̆̅ ̓̑́̇̆̎̏̄ ̏̅̄̏̃̏̑́ 
 

1.  ʄʘʰʠʥʩʢʠ ʜʝʣʦʚʠ ʩʫ: 
 
1. ʩʢʫʧ ʚʠʰʝ ʤʘʰʠʥʩʢʠʭ ʝʣʝʤʝʥʪʘ ʢʦʿʠ ʯʠʥʝ ʿʝʜʥʫ ʬʫʥʢʮʠʦʥʘʣʥʫ ʮʝʣʠʥʫ 
2. ʤʘʰʠʥʩʢʠ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʩʝ ʥʝ ʤʦʛʫ ʨʘʟʜʚʦʿʠʪʠ ʙʝʟ ʥʘʩʠʣʥʦʛ ʨʘʟʘʨʘˁʘ 
3. ʤʘʰʠʥʩʢʠ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʩʝ ʣʘʢʦ ʨʘʟʜʚʘʿʘʿʫ ʥʘ ʚʠʰʝ ʜʝʣʦʚʘ 

1 

2.  ʂʦʿʠ ʨʝʜ ʩʪʘʥʜʘʨʜʥʠʭ ʙʨʦʿʝʚʘ ʠʤʘ ʢʦʣʠʯʥʠʢ 1,12? 
 
1. R5 
2. R10 
3. R20 
4. R40 

1 

3.  ʄʝʹʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʜ ʿʝ: 
 
1. ANSI 
2. ISO 
3. DIN 
4. SRPS 

1 

4.  ʊʦʣʝʨʘʥʮʠʿʝ ʩʫ: 
 
1. ʧʨʦʧʠʩʠ ʦ ʚʝʣʠʯʠʥʠ ʠ ʦʙʣʠʢʫ ʤʘʰʠʥʩʢʠʭ ʜʝʣʦʚʘ 
2. ʜʦʟʚʦˀʝʥʘ ʦʜʩʪʫʧʘˁʘ ʦʜ ʥʦʤʠʥʘʣʥʝ (ʥʘʟʠʚʥʝ) ʤʝʨʝ 
3. ʜʦʟʚʦˀʝʥʘ ʦʜʩʪʫʧʘˁʘ ʦʜ ʠʟʤʝʨʝʥʠʭ ʤʝʨʘ 
4. ʧʨʦʧʠʩʠ ʦ ʠʟʙʦʨʫ ʤʘʪʝʨʠʿʘʣʘ ʠ ʤʝʪʦʜʝ ʦʙʨʘʜʝ ʤʘʰʠʥʩʢʠʭ ʜʝʣʦʚʘ 

1 

5.  ɼʦʙʨʘ ʤʝʨʘ ʿʝ: 
 
1. ʩʪʚʘʨʥʘ ʤʝʨʘ ʢʦʿʘ ʩʝ ʜʦʙʠʿʘ ʠʟʨʘʜʦʤ ʤʘʰʠʥʩʢʦʛ ʜʝʣʘ 
2. ʩʚʘʢʘ ʤʝʨʘ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʚʘʥ ʛʨʘʥʠʯʥʠʭ ʤʝʨʘ 
3. ʤʝʨʘ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʫʥʫʪʘʨ ʛʨʘʥʠʯʥʠʭ ʤʝʨʘ 

1 

6.  ʃʦʰʘ ʤʝʨʘ ʜʦʨʘʜʦʤ ʤʦʞʝ ʩʝ ʜʦʚʝʩʪʠ ʜʘ ʙʫʜʝ ʜʦʙʨʘ ʤʝʨʘ: 
 
1. ʜʘ, ʫʚʝʢ  
2. ʥʝ, ʜʝʦ ʩʝ ʙʘʮʘ ʢʘʦ ʰʢʘʨʪ  
3. ʫ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʜʘ 

1 

7.  ʉʠʤʙʦʣ  ʦʟʥʘʯʘʚʘ: 

 
1. ʪʦʣʝʨʘʥʮʠʿʫ ʣʦʢʘʮʠʿʝ 
2. ʪʦʣʝʨʘʥʮʠʿʫ ʦʙʣʠʢʘ ʧʦʚʨʰʠʥʝ 
3. ʪʦʣʝʨʘʥʮʠʿʫ ʮʠʣʠʥʜʨʠʯʥʦʩʪʠ 
4. ʪʦʣʝʨʘʥʮʠʿʫ ʢʨʫʞʥʦʩʪʠ 

1 

8.  ʉʠʤʙʦʣ  ̂ʦʟʥʘʯʘʚʘ: 
 
1. ʪʦʣʝʨʘʥʮʠʿʫ ʦʙʣʠʢʘ ï  ʥʦʨʤʘʣʥʦʩʪ 
2. ʪʦʣʝʨʘʥʮʠʿʫ ʧʦʣʦʞʘʿʘ ï ʫʛʘʦ ʥʘʛʠʙʘ 
3. ʪʦʣʝʨʘʥʮʠʿʫ ʧʦʣʦʞʘʿʘ ï ʥʦʨʤʘʣʥʦʩʪʠ-ʫʧʨʘʚʥʦʩʪʠ 
4. ʪʦʣʝʨʘʥʮʠʿʫ ʦʙʣʠʢʘ ï  ʧʨʘʚʦʩʪ 

1 
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9.  ʇʦʚʨʰʠʥʝ ʤʘʰʠʥʩʢʠʭ ʜʝʣʦʚʘ ʨʘʟʚʨʩʪʘʥʝ ʩʫ ʫ ʢʣʘʩʝ ʭʨʘʧʘʚʦʩʪʠ ʢʦʿʠʭ ʠʤʘ: 
 
1. 10 
2. 12 
3. 14 
4. 16 

1 

10.  ɻʦʨˁʘ ʛʨʘʥʠʯʥʘ ʤʝʨʘ ʟʘ ʪʦʣʝʨʠʩʘʥʫ ʤʝʨʫ 
0,03

0,0550 mm+

-Å  ʠʟʥʦʩʠ: 

 
1. Ø50,30 mm 
2. Ø49,05 mm 
3. Ø50,03 mm 
4. Ø49,95 mm 

1 

11.  ʉʪʘʙʣʦ ʟʘʢʦʚʠʮʝ ʿʝ: 
 
1. ʮʠʣʠʥʜʨʠʯʥʦ ʥʘ ʮʝʣʦʿ ʜʫʞʠʥʠ 
2. ʮʠʣʠʥʜʨʠʯʥʦ ʩʘ ʤʘʣʠʤ ʢʦʥʫʩʦʤ ʧʨʝʤʘ ʩʣʦʙʦʜʥʦʤ ʜʝʣʫ 
3. ʮʠʣʠʥʜʨʠʯʥʦ ʩʘ ʤʘʣʠʤ ʟʘʜʝʙˀʘˁʝʤ ʧʨʝʤʘ ʩʣʦʙʦʜʥʦʤ ʜʝʣʫ 

1 

12.  ɿʘʢʦʚʠʮʘ ʫ ʟʘʢʦʚʘʥʦʤ ʩʧʦʿʫ ʠʟʣʦʞʝʥʘ ʿʝ: 
 
1. ʩʤʠʮʘˁʫ ʠ ʧʦʚʨʰʠʥʩʢʦʤ ʧʨʠʪʠʩʢʫ 
2. ʩʤʠʮʘˁʫ ʠ ʩʘʚʠʿʘˁʫ 
3. ʩʘʚʠʿʘˁʫ ʠ ʧʦʚʨʰʠʥʩʢʦʤ ʧʨʠʪʠʩʢʫ 

1 

13.  ɿʘʢʠʚʘʢ ʫ ʩʘʩʪʘʚʢʫ ʥʘ ʩʣʠʮʠ ʿʝ: 
 

                                                                                
1. ʚʠʰʝʩʝʯʥʠ 
2. ʜʚʦʩʝʯʥʠ 
3. ʿʝʜʥʦʩʝʯʥʠ 

1 

14.  ʇʨʠʧʨʝʤʘ ʜʝʣʦʚʘ ʟʘ ʩʫʯʝʦʥʦ ʟʘʚʘʨʠʚʘˁʝ ʟʘʚʠʩʠ ʦʜ: 
 
1. ʥʘʯʠʥʘ ʟʘʚʘʨʠʚʘˁʘ  
2. ʜʝʙˀʠʥʝ ʜʝʣʦʚʘ  
3. ʚʨʩʪʝ ʤʘʪʝʨʠʿʘʣʘ 

1 

15.  ʇʦʧʨʘʚʢʘ ʟʘʚʘʨʝʥʦʛ ʩʧʦʿʘ ʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʟʘʢʦʚʘʥʠ: 
 
1. ʣʘʢʰʘ 
2. ʪʝʞʘ 
3. ʠʩʪʘ 

1 
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ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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16.  ʄʘʩʘ ʟʘʚʘʨʝʥʦʛ ʩʧʦʿʘ ʧʨʝʤʘ ʟʘʢʦʚʘʥʦʤ ʿʝ: 
 
1. ʚʝ˂ʘ 
2. ʤʘˁʘ 
3. ʠʩʪʘ 

1 

17.  ʋʛʘʦ ʧʨʦʬʠʣʘ ʢʦʜ ʤʝʪʨʠʯʢʦʛ ʥʘʚʦʿʘ ʿʝ: 
 

1.   45̄    

2.   30̄    

3.   60̄   

1 

18.  ʉʪʘʙʣʦ ʟʘʚʨʪˁʘ ʢʦʜ ʧʦʜʝʰʝʥʠʭ ʟʘʚʨʪˁʝʚʘ ʦʧʪʝʨʝ˂ʝʥʦ ʿʝ ʥʘ: 
 
1. ʩʤʠʮʘˁʝ ʠ ʧʦʚʨʰʠʥʩʢʠ ʧʨʠʪʠʩʘʢ 
2. ʟʘʪʝʟʘˁʝ ʠ ʧʦʚʨʰʠʥʩʢʠ ʧʨʠʪʠʩʘʢ 
3. ʥʘ ʟʘʪʝʟʘˁʝ 

1 

19.  ʋʩʘʜʥʠ ʢˀʫʯʝʚʠ ʩʝ ʢʦʨʠʩʪʝ: 
 
1. ʢʘʜ ʿʝ ʧʨʠʣʘʟ ʟʘʚʨʪˁʫ ʤʦʛʫ˂ ʩʘʤʦ ʚʝʨʪʠʢʘʣʥʦ 
2. ʢʘʜ ʠʤʘ ʜʦʚʦˀʥʦ  ʤʝʩʪʘ ʟʘ ʨʫʢʦʚʘˁʝ 
3. ʘʢʦ ʩʝ ʟʘʭʪʝʚʘ ʪʘʯʥʘ ʚʨʝʜʥʦʩʪ ʧʨʠʪʝʟʥʦʛ ʤʦʤʝʥʪʘ 

1 

20.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʝ: 
  

                        
 
1. ʥʠʩʢʝ ʰʝʩʪʦʩʪʨʘʥʝ ʥʘʚʨʪʢʝ 
2. ʢʨʫʥʘʩʪʝ ʥʘʚʨʪʢʝ 
3. ʢʘʧʘʩʪʝ ʰʝʩʪʦʩʪʨʘʥʝ ʥʘʚʨʪʢʝ 
4. ʥʘʚʨʪʢʝ ʩʘ ʧʣʘʩʪʠʯʥʠʤ ʧʨʩʪʝʥʦʤ 

1 

21.  ʂʦʿʦʿ ʚʨʩʪʠ ʥʘʧʨʝʟʘˁʘ ʿʝ ʠʟʣʦʞʝʥ ʟʘʚʨʪʘˁ ʥʘ ʩʣʠʮʠ: 
 

                       
  
1. ʩʤʠʮʘˁʫ 
2. ʟʘʪʝʟʘˁʫ 
3. ʫʚʠʿʘˁʫ 

1 
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22.  ɺʨʘʪʠʣʘ ʩʫ ʤʘʰʠʥʩʢʠ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʩʣʫʞʝ ʟʘ: 
 
1. ʧʦʚʝʟʠʚʘˁʝ ʤʘʰʠʥʩʢʠʭ ʝʣʝʤʝʥʘʪʘ 
2. ʧʨʝʥʦʩ ʩʥʘʛʝ ʠ ʦʙʨʪʥʦʛ ʤʦʤʝʥʪʘ 
3. ʟʘʰʪʠʪʫ ʤʘʰʠʥʩʢʠʭ ʝʣʝʤʝʥʘʪʘ ʦʜ ʜʠʥʘʤʠʯʢʠʭ ʫʜʘʨʘ 

 

1 

23.  ʆʩʦʚʠʥʝ ʩʫ ʤʘʰʠʥʩʢʠ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʩʣʫʞʝ: 
 
1.  ʢʘʦ ʥʦʩʘʯʠ ʥʝʧʦʢʨʝʪʥʠʭ, ʦʙʨʪʥʠʭ ʠʣʠ ʦʩʮʠʣʘʪʦʨʥʠʭ ʤʘʰʠʥʩʢʠʭ ʜʝʣʦʚʘ 
2.  ʟʘ ʧʨʝʥʦʰʝˁʝ ʤʦʤʝʥʪʘ ʩʘʚʠʿʘˁʘ ʜʫʞ ʦʩʝ ʦʙʨʘʪʘˁʘ 
3. ʟʘ ʧʨʝʥʦʰʝˁʝ ʦʙʨʪʥʦʛ ʤʦʤʝʥʘʪʘ ʜʫʞ ʦʩʝ ʦʙʨʪʘˁʘ      

 

1 

24.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ: 
 

 
1. ʧʨʩʪʝʥʘʩʪʘ ʦʧʨʫʛʘ 
2. ʩʧʠʨʘʣʥʘ ʦʧʨʫʛʘ 
3. ʣʠʩʥʘʪʘ ʦʧʨʫʛʘ 
4. ʪʦʨʟʠʦʥʘ ʦʧʨʫʛʘ 

1 

25.  ʆʩʦʚʠʥʠʮʝ ʩʫ: 
 
1. ʤʘʣʝ ʦʩʦʚʠʥʝ 
2. ʦʩʦʚʠʥʝ ʢʦʿʝ ʩʫ ʨʝʣʘʪʠʚʥʦ ʜʫʛʘʯʢʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʯʥʠʢ 
3. ʦʩʦʚʠʥʝ ʢʦʿʝ ʩʫ ʨʝʣʘʪʠʚʥʦ ʢʨʘʪʢʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʯʥʠʢ 
 

1 

26.  ʆʩʦʚʠʥʘ ʿʝ ʦʧʪʝʨʝ˂ʝʥʘ ʥʘ: 
 
1. ʫʚʠʿʘˁʝ 
2. ʩʘʚʠʿʘˁʝ ʠ ʩʘʚʠʿʘˁʝ 
3. ʩʘʚʠʿʘˁʝ 
 

1 

27.  ʊʝʰʢʘ ʚʨʘʪʠʣʘ ʩʫ: 
 
1. ʧʫʥʘ ʚʨʘʪʠʣʘ ʠʟʨʘʹʝʥʘ ʦʜ ʯʝʣʠʢʘ 
2. ʚʨʘʪʠʣʘ ʠʟʣʦʞʝʥʘ ʥʘʧʨʝʟʘˁʫ ʩʘʚʠʿʘˁʘ ʠ ʫʚʠʿʘˁʘ 
3. ʚʨʘʪʠʣʘ ʢʦʿʘ ʨʘʜʝ ʫ ʪʝʰʢʠʤ ʫʩʣʦʚʠʤʘ ʨʘʜʘ 

1 
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25 

 

28.  ʃʘʢʘ ʚʨʘʪʠʣʘ ʩʫ: 
 
1. ʚʨʘʪʠʣʘ ʠʟʣʦʞʝʥʘ ʥʘʧʨʝʟʘˁʫ ʫʚʠʿʘˁʘ 
2. ʰʫʧˀʘ ʚʨʘʪʠʣʘ 
3. ʚʨʘʪʠʣʘ ʠʟʣʦʞʝʥʘ ʥʘʧʨʝʟʘˁʫ ʩʘʚʠʿʘˁʘ 
4. ʥʠʩʫ ʠʟʣʦʞʝʥʦ ʥʘʧʨʝʟʘˁʫ 
 
 

1 

29.  ʄʝʨʦʜʘʚʥʠ ʦʙʨʪʥʠ ʤʦʤʝʥʪ ʟʘ ʧʨʦʨʘʯʫʥ ʚʨʘʪʠʣʘ ʿʝ: 
 
1. ʥʘʿʚʝ˂ʠ ʦʙʨʪʥʠ ʤʦʤʝʥʪ ʢʦʿʠ ʩʝ ʿʘʚˀʘ ʥʘ ʚʨʘʪʠʣʫ 
2. ʥʘʿʤʘˁʠ ʦʙʨʪʥʠ ʤʦʤʝʥʪ ʢʦʿʠ ʩʝ ʿʘʚˀʘ ʥʘ ʚʨʘʪʠʣʫ 
3. ʙʠʣʦ ʢʦʿʠ ʦʙʨʪʥʠ ʤʦʤʝʥʪ ʢʦʿʠ ʩʝ ʿʘʚˀʘ ʥʘ ʚʨʘʪʠʣʫ 
 
 

1 

30.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʦ: 
 
 

                      
 
1. ʧʨʘʚʦ ʚʨʘʪʠʣʦ 
2. ʙʨʝʛʘʩʪʦ ʚʨʘʪʠʣʦ 
3. ʢʦʣʝʥʘʩʪʦ ʚʨʘʪʠʣʦ 
4. ʢʘʨʜʘʥʩʢʦ ʚʨʘʪʠʣʦ 
5. ʛʠʧʢʦ ʚʨʘʪʠʣʦ 

1 

31.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʦ: 
 
   

 
 
1. ʧʨʘʚʦ ʚʨʘʪʠʣʦ 
2. ʙʨʝʛʘʩʪʦ ʚʨʘʪʠʣʦ 
3. ʢʦʣʝʥʘʩʪʦ ʚʨʘʪʠʣʦ 
4. ʢʘʨʜʘʥʩʢʦ ʚʨʘʪʠʣʦ 
5. ʛʠʧʢʦ ʚʨʘʪʠʣʦ 

1 
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32.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʦ: 
  

 
1. ʙʨʝʛʘʩʪʦ ʚʨʘʪʠʣʦ 
2. ʢʦʣʝʥʘʩʪʦ ʚʨʘʪʠʣʦ 
3. ʢʘʨʜʘʥʩʢʦ ʚʨʘʪʠʣʦ 

1 

33.  ʃʝʞʘʿʝʚʠ ʟʘ ʚʝ˂ʝ ʧʨʝʯʥʠʢʝ ʚʨʘʪʠʣʘ ʠ ʚʝ˂ʠʭ ʧʨʝʢʣʦʧʘ ʩʝ ʤʦʥʪʠʨʘʿʫ: 
 
1. ʨʫʯʥʦ, ʧʦʤʦ˂ʫ ʮʝʚʠ ʠ ʯʝʢʠ˂ʘ 
2. ʧʦʤʦ˂ʫ ʩʚʣʘʢʘʯʘ 
3. ʧʦʤʦ˂ʫ ʧʨʝʩʝ 

1 

34.  ʂʨʫʪʝ ʩʧʦʿʥʠʮʝ ʩʝ ʧʨʠʤʝˁʫʿʫ ʟʘ: 
 
1. ʩʧʘʿʘˁʝ ʪʨʘʥʩʤʠʩʠʦʥʠʭ ʚʨʘʪʠʣʘ  
2. ʝʣʘʩʪʠʯʥʫ ʚʝʟʫ ʚʨʘʪʠʣʘ  
3. ʟʘʰʪʠʪʫ ʪʨʘʥʩʤʠʩʠʿʝ ʦʜ ʧʨʝʦʧʪʝʨʝ˂ʝˁʘ 

1 

35.  ʉʧʦʿʥʠʮʘ ʩʘ ʛʫʤʝʥʠʤ ʫʣʦʰʮʠʤʘ: 
 
1. ʠʤʘ ʩʧʦʩʦʙʥʦʩʪ ʧʨʠʛʫʰʝˁʘ ʫʜʘʨʘ ʠ ʩʤʘˁʝˁʘ ʪʦʨʟʠʦʥʠʭ ʦʩʮʠʣʘʮʠʿʘ 
2. ʦʤʦʛʫ˂ʘʚʘ ʠʩʢˀʫʯʝˁʝ ʿʝʜʥʦʛ ʚʨʘʪʠʣʘ ʧʨʠ ʨʘʜʫ 
3. ʢʨʫʪʦ ʚʝʞʝ ʚʨʘʪʠʣʘ 

1 

36.  ʀʩʢˀʫʯʥʝ ʩʧʦʿʥʠʮʝ ʫ ʪʦʢʫ ʨʘʜʘ ʦʤʦʛʫ˂ʘʚʘʿʫ: 
 
1. ʫʢˀʫʯʝˁʝ ʿʝʜʥʦʛ ʚʨʘʪʠʣʘ 
2. ʫʢˀʫʯʝˁʝ ʠ ʠʩʢˀʫʯʝˁʝ ʿʝʜʥʦʛ ʚʨʘʪʠʣʘ 
3. ʠʩʢˀʫʯʝˁʝ ʿʝʜʥʦʛ ʚʨʘʪʠʣʘ 

1 

37.  ɿʫʧʯʘʩʪʠ ʧʘʨʦʚʠ ʢʦʿʠ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʝ ʫ ʧʨʘʢʩʠ ʩʫ:  
 
1. ʢʦʥʠʯʥʠ ʟʫʧʯʘʩʪʠ ʧʘʨʦʚʠ ʩʘ ʧʨʘʚʠʤ ʟʫʧʮʠʤʘ 
2. ʮʠʣʠʥʜʨʠʯʥʠ ʟʫʧʯʘʩʪʠ ʧʘʨʦʚʠ ʩʘ ʧʨʘʚʠʤ ʟʫʧʮʠʤʘ 
3. ʮʠʣʠʥʜʨʠʯʥʠ ʟʫʧʯʘʩʪʠ ʧʘʨʦʚʠ ʩʘ ʢʦʩʠʤ ʟʫʧʮʠʤʘ 

1 

38.  ɼʨʫʛʠ ʥʘʟʠʚ ʟʘ ʧʨʝʥʦʩʥʠʢ ʩʥʘʛʝ ʢʦʜ ʢʦʛʘ ʿʝ ʧʨʝʥʦʩʥʠ ʦʜʥʦʩ ʚʝ˂ʠ ʦʜ 1 ʿʝ: 
 
1. ʤʫʣʪʠʧʣʠʢʘʪʦʨ 
2. ʘʥʝʤʦʤʝʪʘʨ 
3. ʨʝʜʫʢʪʦʨ 
4. ʛʦʥʠʦʤʝʪʘʨ 

1 

39.  ʇʨʝʥʦʩʥʠ ʦʜʥʦʩ  ʿʝ: 
 
1. ʢʦʣʠʯʥʠʢ ʙʨʦʿʝʚʘ ʦʙʨʪʘʿʘ ʛʦˁʝʥʦʛ ʠ ʧʦʛʦʥʩʢʦʛ ʟʫʧʯʘʥʠʢʘ 
2. ʢʦʣʠʯʥʠʢ ʧʦʜʝʦʥʠʭ ʧʨʝʯʥʠʢʘ ʧʦʛʦʥʩʢʦʛ ʠ ʛʦˁʝʥʦʛ ʟʫʧʯʘʥʠʢʘ 
3. ʢʦʣʠʯʥʠʢ ʙʨʦʿʝʚʘ ʦʙʨʪʘʿʘ ʧʦʛʦʥʩʢʦʛ ʠ ʛʦˁʝʥʦʛ ʟʫʧʯʘʥʠʢʘ 
4. ʢʦʣʠʯʥʠʢ ʫʣʘʟʥʝ ʠ ʠʟʣʘʟʥʝ ʩʥʘʛʝ 

1 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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40.  ʇʨʝʥʦʩʥʠʢ ʥʘ ʩʣʠʮʠ ʢʦʨʠʩʪʠ ʩʝ: 

1. ʢʘʜʘ ʩʝ ʦʩʝ ʚʨʘʪʠʣʘ ʩʝʢʫ 
2. ʢʘʜʘ ʩʝ ʦʩʝ ʚʨʘʪʠʣʘ ʤʠʤʦʠʣʘʟʝ 
3. ʢʘʜʘ ʩʫ ʦʩʝ ʚʨʘʪʠʣʘ ʧʘʨʘʣʝʣʥʝ 

 
 

 
 

 

1 

41.   ʇʨʝʥʦʩʥʠʢ ʥʘ ʩʣʠʮʠ ʢʦʨʠʩʪʠ ʩʝ: 

1. ʢʘʜʘ ʩʝ ʦʩʝ ʚʨʘʪʠʣʘ ʩʝʢʫ 

2. ʢʘʜʘ ʩʝ ʦʩʝ ʚʨʘʪʠʣʘ ʤʠʤʦʠʣʘʟʝ 

3. ʢʘʜʘ ʩʫ ʦʩʝ ʚʨʘʪʠʣʘ ʧʘʨʘʣʝʣʥʘ 

 

 

1 

42.  ʇʨʝʥʦʩʥʠʢ ʥʘ ʩʣʠʮʠ ʢʦʨʠʩʪʠ ʩʝ: 

1. ʢʘʜʘ ʩʝ ʦʩʝ ʚʨʘʪʠʣʘ ʩʝʢʫ 

2. ʢʘʜʘ ʩʝ ʦʩʝ ʚʨʘʪʠʣʘ ʤʠʤʦʠʣʘʟʝ 

3. ʢʘʜʘ ʩʫ ʦʩʝ ʚʨʘʪʠʣʘ ʧʘʨʘʣʝʣʥʝ 

 

 

1 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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43.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ: 

1. ʧʫʞʥʠ ʧʘʨ 

2. ʮʠʣʠʥʜʨʠʯʥʠ ʧʘʨ 

3. ʟʫʧʯʘʥʠʢ ʠ ʟʫʧʯʘʩʪʘ ʣʝʪʚʘ 

 

 

 

1 

44.  ʇʨʝʥʦʩʥʠʢ ʥʘ ʩʣʠʮʠ ʢʦʨʠʩʪʠ ʩʝ: 

1. ʢʘʜʘ ʩʝ ʦʩʝ ʚʨʘʪʠʣʘ ʩʝʢʫ 

2. ʢʘʜʘ ʩʝ ʦʩʝ ʚʨʘʪʠʣʘ 

ʤʠʤʦʠʣʘʟʝ 

3. ʢʘʜʘ ʩʫ ʦʩʝ ʚʨʘʪʠʣʘ 

ʧʘʨʘʣʝʣʥe 

 

 

 

1 

45.  ʊʦʣʝʨʠʩʘʥʘ ʤʝʨʘ Ï105H8 ʿʝ: 
 
1. ʫʥʫʪʨʘʰˁʘ ʤʝʨʘ, ʢʚʘʣʠʪʝʪʘ ʪʦʣʝʨʘʥʮʠʿʝ 8 
2. ʩʧʦˀʘʰˁʘ ʤʝʨʘ, ʢʚʘʣʠʪʝʪʘ ʪʦʣʝʨʘʥʮʠʿʝ 8 
3. ʫʥʫʪʨʘʰˁʘ ʤʝʨʘ, ʢʚʘʣʠʪʝʪʘ ʦʙʨʘʜʝ 8 
4.ʩʧʦˀʘʰˁʘ ʤʝʨʘ, ʢʚʘʣʠʪʝʪʘ ʦʙʨʘʜʝ 8 

2 

46.  ɸʢʦ ʿʝ ʟʘ ʪʦʣʝʨʠʩʘʥʫ ʩʧʦˀʘʰˁʫ ʤʝʨʫ 
0,02

0,05100 mm+

-Å ʠʟʤʝʨʝʥʦ 100,03 mm, ʤʝʨʘ ʿʝ: 

 
1. ʫ ʦʢʚʠʨʫ ʜʦʟʚʦˀʝʥʠʭ ʛʨʘʥʠʮʘ 
2. ʚʘʥ ʜʦʟʚʦˀʝʥʠʭ ʛʨʘʥʠʮʘ ʟʘ ʜʦʨʘʜʫ 
3. ʚʘʥ ʜʦʟʚʦˀʝʥʠʭ ʛʨʘʥʠʮʘ ʰʢʘʨʪ 
4. ʫ ʦʢʚʠʨʫ ʜʦʟʚʦˀʝʥʠʭ ʛʨʘʥʠʮʘ ʰʢʘʨʪ 

2 

47.  ʋ ʥʝʨʘʟʜʚʦʿʠʚʝ ʩʧʦʿʝʚʝ ʩʧʘʜʘʿʫ: 
 
1. ʥʘʚʦʿʥʠ ʧʘʨʦʚʠ 
2. ʟʘʢʦʚʘʥʠ ʩʧʦʿʝʚʠ 
3. ʣʝʤˀʝʥʠ ʩʧʦʿʝʚʠ 
4. ʢʣʠʥʦʚʠ 
5. ʟʘʚʘʨʝʥʠ ʩʧʦʿʝʚʠ 
6. ʣʝʧˀʝʥʠ ʩʧʦʿʝʚʠ 
7. ʯʠʚʠʿʝ 
8. ʧʨʦʬʠʣʠʩʘʥʝ ʚʝʟʝ 

2 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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48.  òXò ʰʘʚ ʩʝ ʢʦʨʠʩʪʠ: 
 
1. ʢʘʜʘ ʿʝ ʤʘˁʘ ʜʝʙˀʠʥʘ ʜʝʣʘ ʘ ʟʘʚʘʨʠʚʘˁʝ ʤʦʛʫ˂ʝ ʩʘ ʦʙʝ ʩʪʨʘʥʝ 
2. ʢʘʜʘ ʿʝ ʚʝ˂ʘ ʜʝʙˀʠʥʘ ʜʝʣʘ ʘ ʟʘʚʘʨʠʚʘˁʝ ʤʦʛʫ˂ʝ ʩʘʤʦ ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ 
3. ʢʘʜʘ ʿʝ ʚʝ˂ʘ ʜʝʙˀʠʥʘ ʜʝʣʘ ʘ ʟʘʚʘʨʠʚʘˁʝ ʤʦʛʫ˂ʝ ʩʘ ʦʙʝ ʩʪʨʘʥʝ 

2 

49.  

ʀʟʨʘʟ
aÖå õ

= +æ ö
ç ÷

2

2 0

2
i s

T
M M   ʢʦʜ ʧʨʦʨʘʯʫʥʘ ʚʨʘʪʠʣʘ ʧʨʝʜʩʪʘʚˀʘ ʤʝʨʦʜʘʚʥʠ ʤʦʤʝʥʘʪ 

ʟʘ ʧʨʦʨʘʯʫʥ ʚʨʘʪʠʣʘ ʛʜʝ: 
 
1. ʪʦʨʟʠʿʫ ʩʚʦʜʠ ʥʘ ʤʦʤʝʥʪ ʩʘʚʠʿʘˁʘ 
2. ʤʦʤʝʥʪ ʩʘʚʠʿʘˁʘ ʩʚʦʜʠ ʥʘ ʪʦʨʟʠʿʫ 
3.ʤʦʤʝʥʪ ʩʘʚʠʿʘˁʘ ʩʚʦʜʠ ʥʘ ʥʘʧʦʥʝ ʟʘʪʝʟʘˁʘ 

2 

50.  ɸʢʦ ʿʝ ʥʘ ʛʣʘʚʠ ʯʝʣʠʯʥʦʛ ʟʘʚʨʪˁʘ ʫʪʠʩʥʫʪʘ ʦʟʥʘʢʘ 4.8 ʪʦ ʟʥʘʯʠ 
 

1. ʜʘ ʿʝ ʟʘʚʨʪʘˁ ʛʘʨʘʥʪʦʚʘʥʠʭ ʤʝʭʘʥʠʯʢʠʭ ʦʩʦʙʠʥʘ ʠ ʜʘ ʤʫ ʿʝ ʛʨʘʥʠʮʘ ʪʝʯʝˁʘ  

2480  /ehR N mm= . 

2. ʜʘ ʿʝ ʟʘʚʨʪʘˁ ʛʘʨʘʥʪʦʚʘʥʠʭ ʤʝʭʘʥʠʯʢʠʭ ʦʩʦʙʠʥʘ ʠ ʜʘ ʤʫ ʿʝ ʛʨʘʥʠʮʘ ʪʝʯʝˁʘ 

2320  /ehR N mm= , ʘ ʟʘʪʝʟʥa ʯʚʨʩʪʦ˂ʘ 
2400  /mR N mm= . 

ʜʘ ʿʝ ʬʘʙʨʠʯʢʠ ʙʨʦʿ ʟʘʚʨʪˁʘ 4.8. 

3 

 

ˑ̏̐̔̎̉̓̉ ̯̒̌̆̅̆̆ ̘̗̑̆̆̎̉̆ ̉ ̓́̂̆̌̆ 
 

51.  ʉʢʫʧ ʚʠʰʝ ʤʘʰʠʥʩʢʠʭ ʜʝʣʦʚʘ ʢʦʿʠ ʯʠʥʝ ʿʝʜʥʫ ʬʫʥʢʮʠʦʥʘʣʥʫ ʮʝʣʠʥʫ ʿʝ  
 
______________________________. 

1 

52.  ʄʝʨʝ ʢʦʿʝ ʥʠʩʫ ʥʠ ʩʧʦˀʘʰˁʝ ʥʠ ʫʥʫʪʨʘʰˁʝ ʥʘʟʠʚʘʿʫ ʩʝ ____________________. 1 

53.  ʂʦʨʘʢ ʥʘʚʦʿʘ ʿʝ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʧʘʨʘʣʝʣʥʠʭ ʙʦʢʦʚʘ ʜʚʘ ʩʫʩʝʜʥʘ ʥʘʚʦʿʘ ʤʝʨʝʥ ʫ  

ʧʨʘʚʮʫ _________________________. 
1 

54.  ʋʛʘʦ ʠʟʤʝʹʫ ʙʦʯʥʠʭ ʣʠʥʠʿʘ ʧʨʦʬʠʣʘ ʥʘʚʦʿʘ ʥʘʟʠʚʘ ʩʝ __________________________. 
1 

55.  ʆʧʨʫʛʝ ʩʣʫʞʝ ʟʘ ʝʣʘʩʪʠʯʥʦ ʚʝʟʠʚʘˁʝ ʤʘʰʠʥʩʢʠʭ ʜʝʣʦʚʘ  ʠ ______________________. 1 

56.  ʏʝʣʠʮʠ ʢʦʿʠ ʠʤʘʿʫ ʚʝʣʠʢʫ ʯʚʨʩʪʦ˂ʫ ʠ ʝʣʘʩʪʠʯʥʦʩʪ ʢʦʨʠʩʪʝ ʩʝ ʟʘ ʠʟʨʘʜʫ ______________. 
1 

57.  10 1,25ʄ ³ ʧʨʝʜʩʪʘʚˀʘ ʦʟʥʘʢʫ ʟʘ __________________ ʥʘʚʦʿ , ʥʘʟʠʚʥʦʛ ʧʨʝʯʥʠʢʘ 

 ___________ ʠ ʢʦʨʘʢʘ __________________. 
1.5 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

30 

 

58.  32 6Tr ³ʧʨʝʜʩʪʘʚˀʘ ʦʟʥʘʢʫ ʟʘ __________________ ʥʘʚʦʿ , ʥʘʟʠʚʥʦʛ ʧʨʝʯʥʠʢʘ  

___________ ʠ ʢʦʨʘʢʘ __________________. 
1.5 

59.  52 7S ³ ʧʨʝʜʩʪʘʚˀʘ ʦʟʥʘʢʫ ʟʘ __________________ ʥʘʚʦʿ , ʥʘʟʠʚʥʦʛ ʧʨʝʯʥʠʢʘ  

___________ ʠ ʢʦʨʘʢʘ __________________. 
1.5 

60.  30 3,17Rd ³ ʧʨʝʜʩʪʘʚˀʘ ʦʟʥʘʢʫ ʟʘ __________________ ʥʘʚʦʿ , ʥʘʟʠʚʥʦʛ ʧʨʝʯʥʠʢʘ  

___________ ʠ ʢʦʨʘʢʘ __________________. 
1.5 

61.  ʆʩʥʦʚʥʘ ʥʘʧʨʝʟʘˁʘ ʩʫ ʧʨʠʪʠʩʘʢ, ʟʘʪʝʟʘˁʝ, ʫʚʠʿʘˁʝ, ʩʤʠʮʘˁʝ, ʩʘʚʠʿʘˁʝ ʠ ʠʟʚʠʿʘˁʝ. ʋ 
ʧʦˀʘ ʠʩʧʦʜ ʩʣʠʢʝ ʫʧʠʩʘʪʠ ʥʘʟʠʚʝ ʥʘʧʨʝʟʘˁʘ ʢʦʿʘ ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʘ. 

 

 
   

_________________ _________________ _________________ _______________ 

2 

62.  ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʣʦʞʘʿʘ ʜʝʣʦʚʘ, ʟʘʢʦʚʘʥʠ ʩʘʩʪʘʚʮʠ ʤʦʛʫ ʙʠʪʠ: 
 
1. _____________________ 

2. _____________________ 

2 

63.  ʋʛʘʦ ʟʘʚʦʿʥʠʮʝjʦʜʨʝʹʫʿʝ ʩʝ ʿʝʜʥʘʯʠʥʦʤ2/P dj p= ʛʜʝ ʿʝ: 

1. P-_____________________ 

2.   2d -_____________________ 

2 

64.  ʄʝʪʨʠʯʢʠ ʥʘʚʦʿʠ ʢʨʫʧʥʦʛ ʢʦʨʘʢʘ ʦʟʥʘʯʘʚʘʿʫ ʩʝ: 

       1. _____________________ 

        2. _____________________ 
2 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

31 

 

65.  ʅʘʿʯʝʰ˂ʝ ʩʝ ʧʨʠʤʝˁʫʿʝ ʰʝʩʪʦʩʪʨʘʥʘ ʥʘʚʨʪʢʘ ʩʘ ʚʠʩʠʥʦʤ  m=______________ ʛʜʝ ʿʝ 
 ʥʘʟʠʚʥʠ ʧʨʝʯʥʠʢ ʟʘʚʨʪˁʘ ʦʟʥʘʯʝʥ ʩʣʦʚʦʤ ___. 

2 

66.  ʉʣʠʢʘ ʧʨʝʜʩʪʘʚˀʘ ʢʦʪʨˀʘʿʥʠ ʣʝʞʘʿ ʫ ʧʨʝʩʝʢʫ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʙʨʦʿʘ ʫʧʠʩʘʪʠ ʥʘʟʠʚ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʜʝʣʘ ʣʝʞʘʿʘ: 

 

1. _______________________________ 

2. _______________________________ 

3. _______________________________ 

4. _______________________________ 

 

2 

67.  ʅʘ ʦʩʥʦʚʫ ʧʦʣʦʞʘʿʘ ʪʦʣʝʨʘʥʮʠʿʩʢʠʭ ʧʦˀʘ ʩʘ ʩʣʠʢʝ ʦʜʨʝʜʠʪʠ, ʚʨʩʪʫ ʥʘʣʝʛʘˁʘ. ʋ ʧʦˀʘ 
ʠʩʧʦʜ ʩʣʠʢʝ ʫʧʠʩʘʪʠ ʫʧʠʩʘʪʠ ʚʨʩʪʫ ʥʘʣʝʛʘˁʘ. 

   

______________________ ______________________ ______________________ 

 

2 

68.  ʅʘ ʩʣʠʢʘʤʘ ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʘʟʣʠʯʠʪʠ ʥʘʚʦʿʠ. ʋ ʧʦˀʘ ʠʩʧʦʜ ʩʣʠʢʝ ʫʧʠʩʘʪʠ ʪʘʯʘʥ ʥʘʟʠʚ 
ʩʚʘʢʦʛ ʦʜ ˁʠʭ. 

 
   

_______________ ________________ ______________ _______________ 

 

2.5 

 

69.  ʋ ʦʟʥʘʮʠ ʟʘʚʨʪˁʘ M12 x 30 - 5.6 SRPS M.B1.050: 
 
M ʿʝ  

12 ʿʝ  

30 ʿʝ  

5.6 ʿʝ  

SRPS M.B1.050 ʿʝ  
 

2.5 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

32 

 

70.  ʅʘ ʩʣʠʢʘʤʘ ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʘʟʥʠ ʢʦʪʨˀʘʿʥʠ ʣʝʞʘʿʠ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʙʨʦʿʘ ʫʧʠʩʘʪʠ 
ʥʘʟʠʚʝ ʢʦʪʨˀʘʿʥʠʭ ʪʝʣʘ. 

 

 

1. ________________ 

2. ________________ 

3. ________________ 

4. ________________ 

5. ________________ 

 

2.5 

71.  ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʣʦʞʘʿʘ ʜʝʣʦʚʘ, ʟʘʚʘʨʝʥʠ ʩʘʩʪʘʚʮʠ ʤʦʛʫ ʙʠʪʠ: 
 
 

1. _____________________ 

2. _____________________ 

3. _____________________ 

3 

72.  ʄʝʪʨʠʯʢʠ ʥʘʚʦʿʠ ʩʠʪʥʦʛ ʢʦʨʘʢʘ ʦʟʥʘʯʘʚʘʿʫ ʩʝ: 
 
 

1. _____________________ 

2. _____________________ 

3. _____________________ 

3 

73.  ʂʦʩʠ ʥʘʚʦʿʠ ʦʟʥʘʯʘʚʘʿʫ ʩʝ: 
 
 

1. _____________________ 

2. _____________________ 

3. _____________________ 

3 

74.  ʆʙʣʠ ʥʘʚʦʿʠ ʦʟʥʘʯʘʚʘʿʫ ʩʝ: 
 
 

1. _____________________ 

2. _____________________ 

3. _____________________ 

 

3 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

33 

 

75.  ʅʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʜʘʪʘ ʿʝ ʩʣʠʢʘ ʦʟʫʙˀʝʥʦʛ ʜʝʣʘ ʟʫʧʯʘʥʠʢʘ, ʘ ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʥʘʟʠʚʠ 
ʛʝʦʤʝʪʨʠʿʩʢʠʭ ʚʝʣʠʯʠʥʘ. ʅʘ ʣʠʥʠʿʠ ʠʩʧʨʝʜ ʥʘʟʠʚʘ ʛʝʦʤʝʪʨʠʿʩʢʠʭ ʚʝʣʠʯʠʥʘ ʫʧʠʩʘʪʠ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʩʣʦʚʦ. 

 

_____ ʢʦʨʘʢ 

_____ ʰʠʨʠʥʘ ʟʫʧʯʘʥʠʢʘ 

_____ ʧʦʜʝʦʥʠ ʧʨʝʯʥʠʢ 

_____ ʧʦʜʥʦʞʥʠ ʧʨʝʯʥʠʢ 

_____ ʪʝʤʝʥʠ ʧʨʝʯʥʠʢ 

_____ ʚʠʩʠʥʘ ʟʫʧʮʘ 

3 

76.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʦ ʣʘʙʘʚʦ ʥʘʣʝʛʘˁʝ ʜʚʘ ʤʘʰʠʥʩʢʘ ʝʣʝʤʝʥʪʘ. ʋ ʧʦˀʘ ʧʦʨʝʜ ʦʟʥʘʢʘ 
ʫʧʠʩʘʪʠ ʟʥʘʯʝˁʝ ʧʦʿʝʜʠʥʠʭ ʚʝʣʠʯʠʥʘ. 
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3.5 

 

77.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʦ ʯʚʨʩʪʦ ʥʘʣʝʛʘˁʝ ʜʚʘ ʤʘʰʠʥʩʢʘ ʝʣʝʤʝʥʪʘ. ʋ ʧʦˀʘ ʧʦʨʝʜ ʦʟʥʘʢʘ 3.5 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

34 

 

ʫʧʠʩʘʪʠ ʟʥʘʯʝˁʝ ʧʦʿʝʜʠʥʠʭ ʚʝʣʠʯʠʥʘ. 
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78.  ʄʝʪʨʠʯʢʠ ʢʦʥʠʯʥʠ ʥʘʚʦʿʠ ʦʟʥʘʯʘʚʘʿʫ ʩʝ: 
 

1. _____________________ 

2. _____________________ 

3. _____________________ 

4. _____________________ 

4 

79.  ʅʘ ʩʣʠʢʘʤʘ ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʘʟʣʠʯʠʪʠ ʢʦʪʨˀʘʿʥʠ ʣʝʞʘʿʠ. ʋ ʧʦˀʘ ʠʩʧʦʜ ʩʣʠʢʝ ʫʧʠʩʘʪʠ 
ʪʘʯʘʥ ʥʘʟʠʚ ʩʚʘʢʦʛ ʦʜ ˁʠʭ. 

 

   
 

_________________ 

_________________ 

________________ 

________________ 

________________ 

________________ 

_______________ 

_______________ 
 

4 

80.  ʌʦʨʤʫʣʘʮʠʿʘ ʟʘʜʘʪʢʘ ï ʦʩʥʦʚ ʠ ʩʘʜʨʞʘʿ ʟʘʜʘʪʢʘ: 
ʅʘ ʩʣʠʢʘʤʘ ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʘʟʣʠʯʠʪʠ ʪʠʧʦʚʠ ʩʧʦʿʥʠʮʘ. ʋ ʧʦˀʘ ʠʩʧʦʜ ʩʣʠʢʝ ʫʧʠʩʘʪʠ 4 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

35 

 

ʪʘʯʘʥ ʥʘʟʠʚ ʩʚʘʢʝ ʦʜ ˁʠʭ. 
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81.  ʅʘ ʩʣʠʢʘʤʘ ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʘʟʣʠʯʠʪʠ ʟʫʧʯʘʩʪʠ ʧʨʝʥʦʩʥʠʮʠ. ʋ ʧʦˀʘ ʠʩʧʦʜ ʩʣʠʢʝ ʫʧʠʩʘʪʠ 
ʪʘʯʘʥ ʥʘʟʠʚ ʩʚʘʢʦʛ ʦʜ ˁʠʭ. 
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4 

 
ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̒́̇̆̓̏ ̎́̐̉̒́̓̉ ̉̌̉ ̗̎́̑̓́̓̉ ̏̅̄̏̃̏̑ 

 

82.  ʅʘʧʠʩʘʪʠ ʠʟʨʘʟ ʟʘ ʧʨʝʥʦʩʥʠ ʦʜʥʦʩ ʮʠʣʠʥʜʨʠʯʥʦʛ ʟʫʧʯʘʩʪʦʛ ʧʘʨʘ. 

 

 

________________________________________________ 

 

2 

83.  ʅʘʧʠʩʘʪʠ ʠʟʨʘʟ ʟʘ ʧʨʝʥʦʩʥʠ ʦʜʥʦʩ ʢʦʥʫʩʥʦʛ ʟʫʧʯʘʩʪʦʛ ʧʘʨʘ. 

 

 

________________________________________________ 

2 

84.  ʅʘʧʠʩʘʪʠ ʠʟʨʘʟ ʟʘ ʧʨʝʥʦʩʥʠ ʦʜʥʦʩ ʧʫʞʥʦʛ ʧʘʨʘ.  
2 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
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________________________________________________ 

 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̘̉̈̑́̔̎́̓̉ ̉ ̎́̐̉̒́̓̉ ̪̯̏̅̄̏̃́̑́̔̉ ̑̆̈̔̌̓́̓ 
 

85.   
  ɿʘ ʟʘʚʨʪʘˁ M12 x 30 - 4.6 SRPS M.B1.050  ʦʜʨʝʜʠʪʠ ʚʨʝʜʥʦʩʪʠ ʟʘ: 

1. ehR =___________________________________________ 

2. mR =___________________________________________ 

 

3 

86.  ɿʘ ʤʘʪʝʨʠʿʘʣ ʟʘʚʨʪˁʘ 5.8. ʦʜʨʝʜʠʪʠ ʚʨʝʜʥʦʩʪʠ ʟʘ: 

1. ehR =___________________________________________ 

2. mR =___________________________________________ 

 

3 

 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̔̑̆̅̉̓ ̉̉  ̐̏̃̆̈́̓̉ ̪̐̏̍̏̃̆ ̐̑̆̍́ ̖̈́̓̆̃̔ 
 

87.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʜʫʞʠʥʩʢʝ ʤʝʨʝ. ʀʩʧʨʝʜ ʥʘʟʠʚʘ ʜʫʞʠʥʩʢʝ ʤʝʨʝ ʫʧʠʩʘʪʠ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʩʣʦʚʦ. 
 
 
 
 
 
 
 
  

 
 
 
 
 

 ʫʥʫʪʨʘʰˁʘ 

 ʥʝʦʜʨʝʹʝʥʘ 

 ʩʧʦˀʘʰˁʘ 

1.5 
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88.  ɼʘʪʘ ʿʝ ʪʦʣʝʨʠʩʘʥʘ ʤʝʨʘ Ï50H6. ʉʘ ʜʝʩʥʝ ʩʪʨʘʥʝ ʩʫ ʧʨʠʢʘʟʘʥʝ ʦʟʥʘʢʝ, ʘ ʩʘ ʣʝʚʝ 
ʩʪʨʘʥʝ ʦʙʿʘʰˁʝˁʘ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʩʚʘʢʦʛ ʦʙʿʘʰˁʝˁʘ ʥʘʧʠʩʘʪʠ ʙʨʦʿ ˁʝʥʝ ʦʟʥʘʢʝ: 
 
  

ʥʘʟʠʚʥʘ ʤʝʨʘ 
1 ï Ø 
 

  
ʪʦʣʝʨʘʥʮʠʿʢʦ ʧʦˀʝ 

2 ï 50 
 

  
ʦʟʥʘʢʘ ʟʘ ʧʨʝʯʥʠʢ  

3 ï H  
 

 
 

 
ʢʚʘʣʠʪʝʪ ʪʦʣʝʨʘʥʮʠʿʝ 

4 ï 6 

 

2 

89.  ʅʘ ʩʣʠʮʠ ʩʫ ʦʟʥʘʯʝʥʠ: ʟʘʚʘʨ, ʪʝʤʝ ʚʘʨʘ, ʢʦʨʝʥ ʚʘʨʘ, ʦʩʥʦʚʥʠ ʤʘʪʝʨʠʿʘʣ. ʀʩʧʨʝʜ ʥʘʟʠʚʘ 
ʜʝʣʘ ʟʘʚʘʨʝʥʦʛ ʩʧʦʿʘ ʫʧʠʩʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ. 
 

 
 
 
 
 
 
 
 

 ʟʘʚʘʨ 

 ʪʝʤʝ ʚʘʨʘ 

 ʢʦʨʝʥ ʚʘʨʘ 

 ʦʩʥʦʚʥʠ ʤʘʪʝʨʠʿʘʣ 

2 
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90.  ɼʘʪʘ ʿʝ ʩʣʠʢʘ ʟʘʚʨʪʘˁʩʢʝ ʚʝʟʝ. ʅʘ ʣʠʥʠʿʠ ʠʩʧʨʝʜ ʥʘʟʠʚʘ ʜʝʣʦʚʘ ʟʘʚʨʪʘˁʩʢʝ ʚʝʟʝ 
ʥʘʧʠʩʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ. 
 

 
 
 
 
 
 
 
 

 ʛʣʘʚʘ ʟʘʚʨʪˁʘ 

 ʥʘʚʦʿʥʠ ʜʝʦ ʟʘʚʨʪˁʘ 

 ʚʨʘʪ ʟʘʚʨʪˁʘ 

 ʥʘʚʨʪʢʘ 

2 
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˜˝˛ː˝ˍ˙˕˝ˍ˺˒ ˔ˍ ˗˛˙˜˶ˠ˟˒˝˞˗˕ ˠ˜˝ˍˏ˹ˍ˚˒ ˙ˍ˥˕˚˒ 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̈́̏̋̑̔̇̉̓̉ ̪̂̑̏ ̉̒̐̑̆̅ ̓̑́̇̆̎̏̄ ̏̅̄̏̃̏̑́ 
 

91.  ʆʩʘ ʢʦʿʘ ʩʘʜʨʞʠ ʦʩʫ ʛʣʘʚʥʦʛ ʚʨʝʪʝʥʘ CNC ʩʪʨʫʛʘ ʿʝ: 
1. X 
2. Y 
3. Z  

 

1 

92.  Oʩa kʦʿʦʤ ʦʙʝʣʝʞʘʚʘʤʦ ʢʨʝʪʘˁʝ ʥʦʩʘʯʘ ʘʣʘʪʘ ʧʦʧʨʝʯʥʦ ʫ ʦʜʥʦʩʫ ʥʘ ʫʟʜʫʞʥʫ ʦʩʫ CNC 
ʩʪʨʫʛʘ je: 
 

1. X 
2. Y 
3. Z 

1 

93.  ʇʨʠʣʠʢʦʤ ʧʨʦʛʨʘʤʠʨʘˁʘ ʢʦʜ CNC ʩʪʨʫʛʘ, ʦʜʨʝʹʠʚʘˁʘ ʢʦʦʨʜʠʥʘʪʘ ʫ ʘʧʩʦʣʫʪʥʦʤ 
ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ ʧʦʜ ʍ ʘʜʨʝʩʦʤ ʟʘʜʘʿʝ ʩʝ: 
 

1. ʚʨʝʜʥʦʩʪ ʧʨʝʯʥʠʢʘ 
2. ʚʨʝʜʥʦʩʪ ʧʦʣʫʧʨʝʯʥʠʢʘ 
3. ʜʫʞʠʥʩʢʘ ʨʘʩʪʦʿʘˁʘ 

1 

94.  ʀʟʤʝʥʘ ʨʝʟʥʦʛ ʘʣʘʪʘ ʥʘ CNC ʤʘʰʠʥʠ ʚʨʰʠ ʩʝ ʢʦʿʦʤ ʧʦʤʦ˂ʥʦʤ ʬʫʥʢʮʠʿʦʤ: 
1. M3 
2. M5 
3. M6 

1 

95.  ʂʨʘʿ ʧʨʦʛʨʘʤʘ ʥʘ CNC ʤʘʰʠʥʠ ʚʨʰʠ ʩʝ ʢʦʿʦʤ ʧʦʤʦ˂ʥʦʤ ʬʫʥʢʮʠʿʦʤ: 
1.    M30 
2.    M20 
3.    M10 

1 

96.  ʋʢˀʫʯʠʚʘˁʝ ʩʘʧʫʥʠʮʝ (ʝʤʫʣʟʠʿʝ) ʥʘ CNC ʤʘʰʠʥʠ ʚʨʰʠ ʩʝ ʢʦʿʦʤ ʧʦʤʦ˂ʥʦʤ ʬʫʥʢʮʠʿʦʤ: 
1. M3 
2. M8 
3. M9 

1 

97.  ʀʩʢˀʫʯʠʚʘˁʝ ʩʘʧʫʥʠʮʝ (ʝʤʫʣʟʠʿʝ) ʥʘ CNC ʤʘʰʠʥʠ ʚʨʰʠ ʩʝ ʢʦʿʦʤ ʧʦʤʦ˂ʥʦʤ ʬʫʥʢʮʠʿʦʤ: 
1. M3 
2. M8 
3. M9 

1 

98.  ʇʦʤʦ˂ʥʘ ʬʫʥʢʮʠʿʘ ʢʦʿʫ ʢʦʨʠʩʪʠʤʦ ʧʨʠʣʠʢʦʤ ʫʢˀʫʯʠʚʘˁʘ ʦʙʨʪʘˁʘ ʨʘʜʥʦʛ ʚʨʝʪʝʥʘ 
ʫʜʝʩʥʦ ʥʘ CNC ʤʘʰʠʥʠ ʿʝ: 

1. M3 
2. M5 
3. ʄ6 

1 

99.  ʇʦʤʦ˂ʥʘ ʬʫʥʢʮʠʿʘ ʢʦʿʫ ʢʦʨʠʩʪʠʤʦ ʧʨʠʣʠʢʦʤ ʠʩʢˀʫʯʠʚʘˁʘ ʦʙʨʪʘˁʘ ʨʘʜʥʦʛ ʚʨʝʪʝʥʘ ʥʘ 
CNC ʤʘʰʠʥʠ ʿʝ: 

1. M3 
2. M5 
3. ʄ6 

1 
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100.  ʇʦʤʦ˂ʥʘ ʬʫʥʢʮʠʿʘ ʢʦʿʫ ʢʦʨʠʩʪʠʤʦ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʦ ʟʘʫʩʪʘʚˀʘˁʝ (ʧʨʦʛʨʘʤʠʨʘʥʦ ʩʪʦʧ) 
ʥʘ CNC ʤʘʰʠʥʠ ʿʝ: 

1. M0 
2. M5 
3. ʄ6 

1 

101.  ʇʦʤʦ˂ʥʘ ʬʫʥʢʮʠʿʘ ʢʦʿʫ ʢʦʨʠʩʪʠʤʦ ʧʨʠʣʠʢʦʤ ʫʢˀʫʯʠʚʘˁʘ ʦʙʨʪʘˁʘ ʨʘʜʥʦʛ ʚʨʝʪʝʥʘ 
ʫʣʝʚʦ ʥʘ CNC ʤʘʰʠʥʠ: 

1. M3 
2. M5 
3. ʄ4 

1 

102.  ʇʨʘʚʦʣʠʥʠʿʩʢʦ ʢʨʝʪʘˁʝ ʘʣʘʪʘ ʠʟ ʿʝʜʥʝ ʫ ʜʨʫʛʫ ʪʘʯʢʫ ʤʦʞʝ ʜʘ ʩʝ ʦʩʪʚʘʨʠ: 
1. ʩʘʤʦ ʨʘʜʥʠʤ ʭʦʜʦʤ 
2. ʩʘʤʦ ʙʨʟʠʤ ʭʦʜʦʤ 
3. ʠ ʨʘʜʥʠʤ ʠ ʙʨʟʠʤ ʭʦʜʦʤ 

1 

103.  ʂʦʜ CNC ʩʪʨʫʛʦʚʘ ʧʨʠ ʢʨʝʪʘˁʫ ʥʦʩʘʯʘ ʘʣʘʪʘ ʫ ʧʨʘʚʮʫ Z ʦʩʝ ʢʘ ʩʪʝʟʥʦʿ ʛʣʘʚʠ ʢʦʦʨʜʠʥʘʪʘ 
Z ʩʝ: 

1. ʩʤʘˁʫʿʝ 
2. ʧʦʚʝ˂ʘʚʘ 
3. ʦʩʪʘʿʝ ʠʩʪʘ 

1 

104.  ʂʦʜ CNC ʛʣʦʜʘʣʠʮʘ ʧʨʠ ʢʨʝʪʘˁʫ ʘʣʘʪʘ ʫ ʧʨʘʚʮʫ Z ʦʩʝ ʢʘ ʨʘʜʥʦʤ ʢʦʤʘʜʫ ʢʦʦʨʜʠʥʘʪʘ Z  
ʩʝ: 

1. ʩʤʘˁʫʿʝ 
2. ʧʦʚʝ˂ʘʚʘ 
3. ʦʩʪʘʿʝ ʠʩʪʘ 

 

1 

105.  ʆʙʨʪʥʦ ʢʨʝʪʘˁʝ (ʛʣʘʚʥʦ ʢʨʝʪʘˁʝ) ʧʨʠ ʦʙʨʘʜʠ ʥʘ CNC ʩʪʨʫʛʫ ʠʟʚʦʜʠ: 
1. ʘʣʘʪ 
2. ʨʘʜʥʠ ʧʨʝʜʤʝʪ 
3. ʰʠˀʘʢ 

1 

106.  ʇʨʘʚʦʣʠʥʠʿʩʢʦ ʢʨʝʪʘˁʝ (ʧʦʤʦ˂ʥʦ ʢʨʝʪʘˁʝ) ʧʨʠ ʦʙʨʘʜʠ ʥʘ CNC ʛʣʦʜʘʣʠʮʠ ʠʟʚʦʜʠ: 
1. ʘʣʘʪ 
2. ʨʘʜʥʠ ʧʨʝʜʤʝʪ 
3. ʧʦʜʝʦʥʠ ʘʧʘʨʘʪ 

1 

107.  ʆʙʨʪʥʦ ʢʨʝʪʘˁʝ (ʛʣʘʚʥʦ ʢʨʝʪʘˁʝ) ʧʨʠ ʦʙʨʘʜʠ ʥʘ CNC ʛʣʦʜʘʣʠʮʠ ʠʟʚʦʜʠ: 
1. ʘʣʘʪ 
2. ʨʘʜʥʠ ʧʨʝʜʤʝʪ 
3. ʧʦʜʝʦʥʠ ʘʧʘʨʘʪ 

1 

108.  ʆʟʥʘʢʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʛʣʘʚʥʝ ʬʫʥʢʮʠʿʝ ʧʨʠ ʧʨʦʛʨʘʤʠʨʘˁʫ CNC ʤʘʰʠʥʘ ʿʝ: 
1. M 
2. N 
3. G  

1 

109.  ʆʟʥʘʢʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʧʦʤʦ˂ʥʝ ʬʫʥʢʮʠʿʝ ʧʨʠ ʧʨʦʛʨʘʤʠʨʘˁʫ CNC ʤʘʰʠʥʘ ʿʝ: 
 

1. M 
2. N 
3. G 

1 

110.  ɼʝʬʠʥʠʮʠʿʘ ʧʦʤʦ˂ʥʠʭ ʬʫʥʢʮʠʿʘ ʿʝ: 1 
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ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

41 

 

1. ʧʦʤʦ˂ʥʝ ʬʫʥʢʮʠʿʝ ʩʫ ʜʝʦ ʧʨʦʛʨʘʤʘ ʿʝʨ ʜʝʬʠʥʠʰʫ ʫʩʣʦʚʝ ʢʨʝʪʘˁʘ, ʦʜʥʦʩʥʦ 
ʫʩʣʦʚʝ ʧʫʪʘ ʘʣʘʪʘ 

2. ʧʦʤʦ˂ʥʝ ʬʫʥʢʮʠʿʝ ʩʫ ʦʥʝ ʧʦʤʦ˂ʫ ʢʦʿʠʭ ʤʘʰʠʥʘ ʠʟʚʦʜʠ ʿʝʜʥʦ ʢʨʝʪʘˁʝ ʠʣʠ 
ʦʧʝʨʘʮʠʿʫ-ʣʠʥʝʘʨʥʦ, ʢʨʫʞʥʦ ʢʨʝʪʘˁʝ, ʦʜʣʘʟʘʢ ʫ ʨʝʬʝʨʝʥʪʥʫ ʪʘʯʢʫ ʠʪʜ 

3. ʧʦʤʦ˂ʥʝ ʬʫʥʢʮʠʿʝ ʩʣʫʞʝ ʟʘ ʜʘʚʘˁʝ ʠʥʩʪʨʫʢʮʠʿʘ ʤʘʰʠʥʠ ʘʣʘʪʢʠ ʠ ʫʟ ʧʦʤʦ˂ ʢʦʿʠʭ 
ʩʝ ʦʩʪʚʘʨʫʿʫ ʨʘʟʥʝ ʧʦʤʦ˂ʥʝ ʨʘʜˁʝ ʤʘʰʠʥʝ 

111.  ʀʩʧʨʘʚʥʦ ʥʘʧʠʩʘʥ ʙʣʦʢ ʿʝ: 
1. G00  X0 T1 M6 
2. G00  X0 Y200 F300 
3. G00  X0 Y200 

1 

112.  ʀʩʧʨʘʚʥʦ ʥʘʧʠʩʘʥ ʙʣʦʢ ʿʝ: 
1. T1 M6 
2. G00  X0 Y0 F300 
3. G01  X0 Y0 

1 

113.  ʀʩʧʨʘʚʥʦ ʥʘʧʠʩʘʥ ʙʣʦʢ ʿʝ: 
1. T1 M6 S1200 F300 M05 
2. G00  X0 Y0  
3. G90 G91 

1 

114.  ʀʩʧʨʘʚʥʦ ʥʘʧʠʩʘʥ ʙʣʦʢ ʿʝ: 
1. T1 M06  
2. G00 X100 Y200 F300  
3. M8 M9 

1 

115.  ʀʩʧʨʘʚʥʦ ʥʘʧʠʩʘʥ ʙʣʦʢ ʿʝ: 
1. G02 G03 R10 
2. G54 X0   
3. G04 M30 

1 

116.  ʂʦʨʝʢʮʠʿʘ ʨʘʜʠʿʫʩʘ ʘʣʘʪʘ ï ʜʝʩʥʘ ʚʨʰʠ ʩʝ G ʬʫʥʢʮʠʿʦʤ: 
1. G40 
2. G41 
3. G42 

1 

117.  ʂʦʨʝʢʮʠʿʘ ʨʘʜʠʿʫʩʘ ʘʣʘʪʘ ï ʜʝʩʥʘ ʚʨʰʠ ʩʝ G ʬʫʥʢʮʠʿʦʤ: 
 

1. G40 
2. G41 
3. G42 

1 

118.  ɻʘʰʝˁʝ ʢʦʨʝʢʮʠʿʘ ʨʘʜʠʿʫʩʘ ʘʣʘʪʘ ʚʨʰʠ ʩʝ G ʬʫʥʢʮʠʿʦʤ: 
 

1. G40 
2. G41 
3. G42 

1 

119.  ɹʨʟʠ ʭʦʜ - ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʘʣʘʪʘ ʚʨʰʠ ʩʝ G ʬʫʥʢʮʠʿʦʤ: 
 

1. G0 
2. G1 
3. G2 

1 

120.  ʃʠʥʝʘʨʥʘ ʠʥʪʝʨʧʦʣʘʮʠʿʘ ï ʨʘʜʥʠ ʭʦʜ ʘʣʘʪʘ ʚʨʰʠ ʩʝ G ʬʫʥʢʮʠʿʦʤ: 
1. G0 

1 
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2. G1 
3. G2 

121.  ʂʨʫʞʥʘ ʠʥʪʝʨʧʦʣʘʮʠʿʘ ʫ ʩʤʝʨʫ ʢʘʟʘˀʢʝ ʥʘ ʩʘʪʫ (CLW) ʚʨʰʠ ʩʝ G ʬʫʥʢʮʠʿʦʤ: 
1. G1 
2. G2 
3. G3 

1 

122.  ʂʨʫʞʥʘ ʠʥʪʝʨʧʦʣʘʮʠʿʘ ʫ ʩʫʧʨʦʪʥʦʤ ʩʤʝʨʫ ʦʜ ʢʘʟʘˀʢʝ ʥʘ ʩʘʪʫ (CCLW) ʚʨʰʠ ʩʝ G 
ʬʫʥʢʮʠʿʦʤ: 
 

1. G1 
2. G2 
3. G3 

1 

123.  ɺʨʝʤʝ ʯʝʢʘˁʘ ï ʟʘʜʨʞʘʚʘˁʘ ʘʣʘʪʘ ʚʨʰʠ ʩʝ G ʬʫʥʢʮʠʿʦʤ: 
1. G4 
2. G2 
3. G3 

1 

124.  ʇʨʦʛʨʘʤʠʨʘˁʝ ʫ ʘʧʩʦʣʫʪʥʠʤ ʢʦʦʨʜʠʥʘʪʘʤʘ ʚʨʰʠ ʩʝ G ʬʫʥʢʮʠʿʦʤ: 
1. G91 
2. G90 
3. G92 

1 

125.  ʇʨʦʛʨʘʤʠʨʘˁʝ ʫ ʠʥʢʨʝʤʝʥʪʘʣʥʠʤ ʢʦʦʨʜʠʥʘʪʘʤʘ ʚʨʰʠ ʩʝ G ʬʫʥʢʮʠʿʦʤ: 
1. G91 
2. G90 
3. G92 

1 

126.  ʇʨʦʛʨʘʤʠʨʘˁʝ ʢʦʨʘʢʘ (ʧʦʩʤʘʢʘ) ʫ mm/min ʚʨʰʠ ʩʝ G ʬʫʥʢʮʠʿʦʤ: 
1. G91 
2. G94 
3. G92 

1 

127.  ʀʟʙʦʨ ʨʘʚʥʠ ʦʙʨʘʜʝ XY ʚʨʰʠ ʩʝ G ʬʫʥʢʮʠʿʦʤ: 
 

1. G19 
2. G18 
3. G17 

1 

128.  ʀʟʙʦʨ ʨʘʚʥʠ ʦʙʨʘʜʝ XZ ʚʨʰʠ ʩʝ G ʬʫʥʢʮʠʿʦʤ: 
 

1. G19 
2. G18 
3. G17 

1 

129.  ʀʟʙʦʨ ʨʘʚʥʠ ʦʙʨʘʜʝ YZ ʚʨʰʠ ʩʝ G ʬʫʥʢʮʠʿʦʤ: 
 

1. G19 
2. G18 
3. G17 

1 
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130.  ɿʘ ʠʥʠʮʠʿʘʣʠʟʘʮʠʿʫ (ʧʦʙʫʹʠʚʘˁʝ) ʤʝʨʥʦʛ ʩʠʩʪʝʤʘ ʤʘʰʠʥʝ ʢʦʨʠʩʪʠ ʩʝ ʪʘʯʢʘ: 
 

1. ʄ 
2. R 
3. W 
4. N 

1 

131.  ʇʦʟʠʮʠʿʫ ʥʫʣʪʝ ʪʘʯʢʝ ʤʘʰʠʥʝ ʧʦʩʣʫʞʠʣʘʮ ʤʘʰʠʥʝ ʤʦʞʝ ʧʦʤʝʨʘʪʠ: 
 

1. ɼʘ 
2. ʅʝ 
3. ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʨʩʪʝ ʤʘʰʠʥʝ 

1 

132.  ʂʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ ʦʙʨʘʪʢʘ ʦʨʠʿʝʥʪʠʩʘʥ ʿʝ ʠʩʪʦ ʢʘʦ: 
 

1. ʂʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ ʢʦʨʝʢʮʠʿʘ ʘʣʘʪʘ 
2. ʂʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ ʤʘʰʠʥʝ 
3. ʂʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ ʢʦʨʝʢʮʠʿʘ ʘʣʘʪʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ ʤʘʰʠʥʝ 

1 

133.  ʂʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ ʢʦʨʝʢʮʠʿʘ ʘʣʘʪʘ ʦʨʠʿʝʥʪʠʩʘʥ ʿʝ ʠʩʪʦ ʢʘʦ: 
 

1. ʂʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ ʦʙʨʘʪʢʘ 
2. ʂʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ ʤʘʰʠʥʝ 
3. ʅʠʿʝ ʦʨʠʿʝʥʪʠʩʘʥ ʢʘʦ ʰʪʦ ʩʫ ʦʨʠʿʝʥʪʠʩʘʥʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤʠ ʤʘʰʠʥʝ ʠ 
ʦʙʨʘʪʢʘ 

1 

134.  ʋ ʨʝʬʝʨʝʥʪʥʫ ʪʘʯʢʫ ʤʘʰʠʥʝ ʦʜʚʦʜʠ ʩʝ: 
 

1. ʅʫʣʪʘ ʪʘʯʢʘ ʢʦʨʝʢʮʠʿʝ ʘʣʘʪʘ 
2. ɺʨʭ ʨʝʟʥʦʛ ʘʣʘʪʘ 
3. ʅʦʩʘʯ ʨʝʟʥʦʛ ʘʣʘʪʘ 

1 

135.  ʈʝʬʝʨʝʥʪʥʘ ʪʘʯʢʘ ʤʘʰʠʥʝ ʧʦʩʪʦʿʠ ʥʘ: 
 

1. ʉʚʠʤ CNC ʤʘʰʠʥʘʤʘ 
2. ʇʦʿʝʜʠʥʠʤ CNC ʤʘʰʠʥʘʤʘ 
3. ʅʠ ʥʘ ʿʝʜʥʦʿ CNC ʤʘʰʠʥʠ 

1 

136.  ɼʝʩʥʠʤ ʥʦʞʝʤ ʟʘ ʨʝʟʘˁʝ ʥʘʚʦʿʘ ʤʦʛʫ˂ʝ ʿʝ ʠʟʨʘʜʠʪʠ: 
 

1. ʀʩʢˀʫʯʠʚʦ ʜʝʩʥʝ ʥʘʚʦʿʝ 
2. ʀʩʢˀʫʯʠʚʦ ʣʝʚʝ ʥʘʚʦʿʝ 
3. ɼʝʩʥʝ ʠ ʣʝʚʝ ʥʘʚʦʿʝ 

1 

137.  ɼʫʞʠʥʩʢʘ ʨʘʩʪʦʿʘˁʘ ʢʦʜ ʢʦʨʝʢʮʠʿʘ ʘʣʘʪʘ ʩʫ: 
 

1. ʈʘʩʪʦʿʘˁʝ ʦʜ P ʜʦ ʄ 
2. ʈʘʩʪʦʿʘˁʝ ʦʜ ʄ ʜʦ W 
3. ʈʘʩʪʦʿʘˁʝ ʦʜ N ʜʦ P 

1 

138.  ʈʝʜʥʦʤ ʩʠʪʝʤʫ ʢʦʪʠʨʘˁʘ ʤʝʨʘ ʥʘʿʚʠʰʝ ʦʜʛʦʚʘʨʘ:  
 

1. ɸʧʩʦʣʫʪʥʠ ʤʝʨʥʠ ʩʠʩʪʝʤ 
2. ʀʥʢʨʝʤʝʥʪʘʣʥʠ (ʨʝʣʘʪʠʚʥʠ) ʤʝʨʥʠ ʩʠʩʪʝʤ 
3. ɸʧʩʦʣʫʪʥʠ ʠ ʠʥʢʨʝʤʝʥʪʘʣʥʠ (ʨʝʣʘʪʠʚʥʠ) ʤʝʨʥʠ ʩʠʩʪʝʤ 

1 

139.  ʇʘʨʘʣʝʣʥʦʤ ʩʠʪʝʤʫ ʢʦʪʠʨʘˁʘ ʤʝʨʘ ʥʘʿʚʠʰʝ ʦʜʛʦʚʘʨʘ ʢʦʿʠ ʤʝʨʥʠ ʩʠʩʪʝʤ ʤʘʰʠʥʝ: 1 
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1. ɸʧʩʦʣʫʪʥʠ ʤʝʨʥʠ ʩʠʩʪʝʤ 
2. ʀʥʢʨʝʤʝʥʪʘʣʥʠ (ʨʝʣʘʪʠʚʥʠ) ʤʝʨʥʠ ʩʠʩʪʝʤ 
3. ɸʧʩʦʣʫʪʥʠ ʠ ʠʥʢʨʝʤʝʥʪʘʣʥʠ (ʨʝʣʘʪʠʚʥʠ) ʤʝʨʥʠ ʩʠʩʪʝʤ 

140.  ɸʧʩʦʣʫʪʥʠʤ ʤʝʨʥʠʤ ʩʠʩʪʝʤʦʤ ʢʦʦʨʜʠʥʘʪʝ ʩʝ ʜʝʬʠʥʠʰʫ ʫ ʦʜʥʦʩʫ ʥʘ: 
1. ʅʫʣʪʫ ʪʘʯʢʫ 
2. ʊʨʝʥʫʪʥʫ ʧʦʟʠʮʠʿʫ 
3. ʈʝʬʝʨʝʥʪʥʫ ʪʘʯʢʫ 

1 

141.  ʀʥʢʨʝʤʝʥʪʘʣʥʠʤ (ʨʝʣʘʪʠʚʥʠʤ) ʤʝʨʥʠʤ ʩʠʩʪʝʤʦʤ ʢʦʦʨʜʠʥʘʪʝ ʩʝ ʜʝʬʠʥʠʰʫ ʫ ʦʜʥʦʩʫ 
ʥʘ: 

1. ʅʫʣʪʫ ʪʘʯʢʫ 
2. ʊʨʝʥʫʪʥʫ ʧʦʟʠʮʠʿʫ 
3. ʈʝʬʝʨʝʥʪʥʫ ʪʘʯʢʫ 

1 

142.  ʂʦʜ ʂʋ ʤʘʰʠʥʘ ʢʦʨʠʩʪʠ ʩʝ: 
1. ɼʝʩʥʦ ʦʨʠʿʝʥʪʠʩʘʥʠ ʧʨʘʚʦʫʛʣʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ 
2. ʃʝʚʦ ʦʨʠʿʝʥʪʠʩʘʥʠ ʧʨʘʚʦʫʛʣʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ 
3. ʇʦʣʘʨʥʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ 

1 

143.  ʇʨʦʩʪʠʨʘˁʝ ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ ʂʋ ʤʘʰʠʥʘ ʜʝʬʠʥʠʰʫ ʪʨʠ ʧʨʩʪʘ: 
1. ʃʝʚʝ ʨʫʢʝ 
2. ɼʝʩʥʝ ʨʫʢʝ 
3. ʅʝʤʘ ʧʨʘʚʠʣʘ 

1 

144.  ʆʩʘ U ʧʦʪʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ ʦʜʛʦʚʘʨʘ (ʧʘʨʘʣʝʣʥʘ ʿʝ) ʢʦʿʦʿ ʦʩʠ ʦʩʥʦʚʥʦʛ 
ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ: 

1. X 
2. Y 
3. Z 

1 

145.  ʆʩʘ V ʧʦʪʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ ʦʜʛʦʚʘʨʘ (ʧʘʨʘʣʝʣʥʘ ʿʝ) ʢʦʿʦʿ ʦʩʠ ʦʩʥʦʚʥʦʛ 
ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ: 

1. X 
2. Y 
3. Z 

1 

146.  Oʩʘ W ʧʦʪʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ ʦʜʛʦʚʘʨʘ (ʧʘʨʘʣʝʣʥʘ ʿʝ) ʢʦʿʦʿ ʦʩʠ ʦʩʥʦʚʥʦʛ 
ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ: 

1. X 
2. Y 
3. Z 

1 

147.  ʆʩʘ I ʧʦʪʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ ʦʜʛʦʚʘʨʘ (ʧʘʨʘʣʝʣʥʘ ʿʝ) ʢʦʿʦʿ ʦʩʠ ʦʩʥʦʚʥʦʛ 
ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ: 

1. X 
2. Y 
3. Z 

1 

148.  ʆʩʘ J ʧʦʪʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ ʦʜʛʦʚʘʨʘ (ʧʘʨʘʣʝʣʥʘ ʿʝ) ʢʦʿʦʿ ʦʩʠ ʦʩʥʦʚʥʦʛ 
ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ: 

1. X 
2. Y 
3. Z 

1 

149.  ʉʚʠ ʩʪʦʧ ʪʘʩʪʝʨʠ ʥʘ ʂʋ ʤʘʰʠʥʘʤʘ: 
1. ʎʨʚʝʥʝ ʩʫ ʙʦʿʝ ʠ ʥʘʣʘʟʝ ʩʝ ʥʘ ʚʠʜʥʦʤ ʠ ʧʨʠʩʪʫʧʘʯʥʦʤ ʜʝʣʫ ʤʘʰʠʥʝ 

1 
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2. ɿʝʣʝʥʝ ʩʫ ʙʦʿʝ ʠ ʥʘʣʘʟʝ ʩʝ ʥʘ ʚʠʜʥʦʤ ʠ ʧʨʠʩʪʫʧʘʯʥʦʤ ʜʝʣʫ ʤʘʰʠʥʝ 
3. ʇʣʘʚʝ ʩʫ ʙʦʿʝ ʠ ʥʘʣʘʟʝ ʩʝ ʥʘ ʚʠʜʥʦʤ ʠ ʧʨʠʩʪʫʧʘʯʥʦʤ ʜʝʣʫ ʤʘʰʠʥʝ 

150.  ʇʦʜʘʪʘʢ ʦ ʦʨʠʿʝʥʪʘʮʠʿʠ (ʪʠʧʫ) ʨʝʟʥʦʛ ʘʣʘʪʘ ʫʧʨʘʚˀʘʯʢʘ ʿʝʜʠʥʠʮʘ ʤʘʰʠʥʝ ʥʝ ʢʦʨʠʩʪʠ, 
ʧʨʠ ʠʟʨʘʜʠ ʨʘʜʥʠʭ ʢʦʤʘʜʘ, ʥʘ ʦʩʥʦʚʫ CNC ʧʨʦʛʨʘʤʘ ʫ ʢʦʿʝʤ ʩʝ: 

1. ʋʢˀʫʯʫʿʝ ʢʦʤʧʝʥʟʘʮʠʿʘ ʧʦʣʫʧʨʝʯʥʠʢʘ ʨʝʟʥʦʛ ʘʣʘʪʘ 
2. ʆʨʠʿʝʥʪʘʮʠʿʘ ʘʣʘʪʘ ʩʝ ʥʝ ʢʦʨʠʩʪʠ ʫ ʚʝʟʠ ʢʦʤʧʝʥʟʘʮʠʿʝ ʘʣʘʪʘ 
3. ʅʝ ʫʢˀʫʯʫʿʝ ʢʦʤʧʝʥʟʘʮʠʿʘ ʧʦʣʫʧʨʝʯʥʠʢʘ ʨʝʟʥʦʛ ʘʣʘʪʘ 

1 

151.  ʇʦʜʘʪʘʢ ʦ ʧʦʣʫʧʨʝʯʥʠʢʫ ʨʝʟʥʦʛ ʘʣʘʪʘ (ʨʘʜʠʿʫʩʫ ʚʨʭʘ ʘʣʘʪʘ) ʫʧʨʘʚˀʘʯʢʘ ʿʝʜʠʥʠʮʘ 
ʤʘʰʠʥʝ ʢʦʨʠʩʪʠ, ʧʨʠ ʠʟʨʘʜʠ ʨʘʜʥʠʭ ʢʦʤʘʜʘ, ʥʘ ʦʩʥʦʚʫ CNC ʧʨʦʛʨʘʤa ʫ ʢʦʿʝʤ ʩʝ: 

1. ʋʢˀʫʯʫʿʝ ʢʦʤʧʝʥʟʘʮʠʿʘ ʧʦʣʫʧʨʝʯʥʠʢʘ ʨʝʟʥʦʛ ʘʣʘʪʘ 
2. ʆʚʘʿ ʧʦʜʘʪʘʢ ʦ ʘʣʘʪʫ ʩʝ ʥʝ ʢʦʨʠʩʪʠ ʫ ʚʝʟʠ ʢʦʤʧʝʥʟʘʮʠʿʝ ʘʣʘʪʘ 
3. ʅʝ ʫʢˀʫʯʫʿʝ ʢʦʤʧʝʥʟʘʮʠʿʘ ʧʦʣʫʧʨʝʯʥʠʢʘ ʨʝʟʥʦʛ ʘʣʘʪʘ 

1 

152.  ʂʦʜ ʟʘʚʨʰʥʝ ʦʙʨʘʜʝ (ʬʠʥʝ ʦʙʨʘʜʝ) ʥʘ ʤʝʨʫ, ʧʨʝʧʦʨʫʯʫʿʝ ʩʝ ʢʦʤʧʝʥʟʘʮʠʿʘ 
ʧʦʣʫʧʨʝʯʥʠʢʘ ʨʝʟʥʦʛ ʘʣʘʪʘ: 

1. ɼʝʣʠʤʠʯʥʦ ʪʘʯʥʦ 
2. ʊʘʯʥʦ 
3. ʅʝʪʘʯʥʦ 

1 

153.  ʂʦʜ ʛʨʫʙʝ ʦʙʨʘʜʝ (ʦʙʨʘʜʝ ʥʘ ʧʨʝʜ ʤʝʨʫ) ʥʘ ʤʝʨʫ, ʧʨʝʧʦʨʫʯʫʿʝ ʩʝ ʢʦʤʧʝʥʟʘʮʠʿʘ 
ʧʦʣʫʧʨʝʯʥʠʢʘ ʨʝʟʥʦʛ ʘʣʘʪʘ: 

1. ɼʝʣʠʤʠʯʥʦ ʪʘʯʥʦ 
2. ʊʘʯʥʦ 
3. ʅʝʪʘʯʥʦ 

1 

154.  ʂʦʦʨʜʠʥʘʪʝ ʫʥʫʪʘʨ ʧʦʪʧʨʦʛʨʘʤʘ ʤʦʨʘʿʫ ʙʠʪʠ ʜʝʬʠʥʠʩʘʥʝ ʫ ʠʥʢʨʝʤʝʥʪʘʣʥʦʤ ʤʝʨʥʦʤ 
ʩʠʩʪʝʤʫ: 
 

1. ɼʝʣʠʤʠʯʥʦ ʪʘʯʥʦ 
2. ʊʘʯʥʦ 
3. ʅʝʪʘʯʥʦ 

1 

155.  ʂʦʦʨʜʠʥʘʪʝ ʫʥʫʪʘʨ ʧʦʪʧʨʦʛʨʘʤʘ ʤʦʨʘʿʫ ʙʠʪʠ ʜʝʬʠʥʠʩʘʥʝ ʫ ʘʧʩʦʣʫʪʥʦʤ ʤʝʨʥʦʤ 
ʩʠʩʪʝʤʫ: 

1.  ɼʝʣʠʤʠʯʥʦ ʪʘʯʥʦ 
2.  ʊʘʯʥʦ 
3. ʅʝʪʘʯʥʦ 

1 

156.  ʅʫʣʪʘ ʪʘʯʢʘ ʦʙʨʘʪʢʘ ʤʦʨʘ ʙʠʪʠ ʧʦʩʪʘʚˀʝʥʘ ʥʘ ʿʝʜʥʦʿ ʦʜ ʧʦʚʨʰʠʥʘ ʧʨʠʧʨʝʤʢʘ: 
1.  ɼʝʣʠʤʠʯʥʦ ʪʘʯʥʦ 
2.  ʊʘʯʥʦ 
3. ʅʝʪʘʯʥʦ 

1 

157.  ʄʦʨʘ ʧʦʩʪʦʿʘʪʠ ʩʘʤʦ ʿʝʜʥʘ ʥʫʣʪʘ ʪʘʯʢʘ ʥʘ ʧʨʝʜʤʝʪʫ ʦʙʨʘʜʝ: 
1.  ɼʝʣʠʤʠʯʥʦ ʪʘʯʥʦ 
2.  ʊʘʯʥʦ 
3.  ʅʝʪʘʯʥʦ 

1 

158.  ʅʫʣʪʘ ʪʘʯʢʘ ʦʙʨʘʪʢʘ ʥʝ ʤʦʨʘ ʙʠʪʠ ʫ ʨʘʜʥʦʤ ʧʨʦʩʪʦʨʫ ʤʘʰʠʥʝ: 
1.  ɼʝʣʠʤʠʯʥʦ ʪʘʯʥʦ 
2.  ʊʘʯʥʦ 
3.  ʅʝʪʘʯʥʦ 

1 

159.  ʈʝʬʝʨʝʥʪʥʘ ʪʘʯʢʘ ʤʘʰʠʥʝ ʥʝ ʤʦʨʘ ʙʠʪʠ ʫ ʨʘʜʥʦʤ ʧʨʦʩʪʦʨʫ ʤʘʰʠʥʝ: 
1.  ɼʝʣʠʤʠʯʥʦ ʪʘʯʥʦ 

1 
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2.  ʊʘʯʥʦ 
3.  ʅʝʪʘʯʥʦ 

160.  ʇʘʨʘʤʝʪʨʠ ʢʨʫʞʥʦʛ ʢʨʝʪʘˁʘ I, J ʠ K ʜʝʬʠʥʠʰʫ: 
1.  ʇʦʣʦʞʘʿ ʢʨʘʿˁʝ ʪʘʯʢʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʯʝʪʥʫ ʪʘʯʢʫ 
2.  ʇʦʣʦʞʘʿ ʮʝʥʪʨʘ ʢʨʫʞʥʦʛ ʣʫʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʯʝʪʥʫ ʪʘʯʢʫ 
3. ʇʦʣʦʞʘʿ ʢʨʘʿˁʝ ʪʘʯʢʝ ʫ ʦʜʥʦʩʫ ʥʘ ʮʝʥʪʘʨ ʢʨʫʞʥʠʮʝ 

1 

161.  ʆʩʘ B ʧʨʠʧʘʜʘ: 
1. Z ʦʩʠ ʦʩʥʦʚʥʦʛ ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ 
2. X ʦʩʠ ʦʩʥʦʚʥʦʛ ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ 
3. Y ʦʩʠ ʦʩʥʦʚʥʦʛ ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ 

1 

162.  ʆʩʘ ɸ ʧʨʠʧʘʜʘ: 
1. Z ʦʩʠ ʦʩʥʦʚʥʦʛ ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ 
2. X ʦʩʠ ʦʩʥʦʚʥʦʛ ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤ 
3. Y ʦʩʠ ʦʩʥʦʚʥʦʛ ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ 

1 

163.  ʆʩʘ C ʧʨʠʧʘʜʘ: 
 

1. Z ʦʩʠ ʦʩʥʦʚʥʦʛ ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ 
2. X ʦʩʠ ʦʩʥʦʚʥʦʛ ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ 
3. Y ʦʩʠ ʦʩʥʦʚʥʦʛ ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ 

1 

164.  ʆʟʥʘʢʘ HSS ʩʝ ʦʜʥʦʩʠ ʥʘ: 
1.  ʍʠʨʫʰʢʠ ʯʝʣʠʢ 
2.  ɹʨʟʦʨʝʟʥʠ ʯʝʣʠʢ 
3.  ʃʝʛʠʨʘʥʠ ʯʝʣʠʢ 
4. ʏʝʣʠʢ ʟʘ ʘʫʪʦʤʘʪʝ 

1 

165.  ʇʨʠ ʢʦʨʠʰ˂ʝˁʫ ʧʨʘʚʠʣʘ Ăʪʨʠ ʧʨʩʪʘ ʜʝʩʥʝ ʨʫʢʝñ ʢʘʞʠʧʨʩʪ ʦʟʥʘʯʘʚʘ: 
1.  X ʦʩʫ 
2.  Z ʦʩʫ 
3.  Y ʦʩʫ 

1 

166.  ʇʨʠ ʢʦʨʠʰ˂ʝˁʫ ʧʨʘʚʠʣʘ Ăʪʨʠ ʧʨʩʪʘ ʜʝʩʥʝ ʨʫʢʝñ ʧʘʣʘʮ ʦʟʥʘʯʘʚʘ: 
1.  X ʦʩʫ 
2.  Z ʦʩʫ 
3.  Y ʦʩʫ 

1 

167.  ʇʨʠ ʢʦʨʠʰ˂ʝˁʫ ʧʨʘʚʠʣʘ Ăʪʨʠ ʧʨʩʪʘ ʜʝʩʥʝ ʨʫʢʝñ ʩʨʝʜˁʠ ʧʨʩʪ ʦʟʥʘʯʘʚʘ: 
 

1.  X ʦʩʫ 
2.  Z ʦʩʫ 
3.  Y ʦʩʫ 

1 

168.  ʅʘ ʂʋ ʤʘʰʠʥʘʤʘ ʥʘʿʯʝʰ˂ʝ ʩʝ ʢʦʨʠʩʪʝ ʘʣʘʪʠ ʢʦʿʠ ʠʤʘʿʫ ʠʟʤʝʥˀʠʚʝ ʧʣʦʯʠʮʝ ʦʜ: 
 

1.  ɹʨʟʦʨʝʟʥʦʛ ʯʝʣʠʢʘ 
2.  ʂʝʨʘʤʠʢʝ 
3.  ʊʚʨʜʦʛ ʤʝʪʘʣʘ 
4. ʃʝʛʠʨʘʥʦʛ ʯʝʣʠʢʘ 
5.  

1 

169.  ʀʟʨʘʹʝʥʠ CNC ʧʨʦʛʨʘʤ, ʢʦʿʠ ʿʝ ʥʘ ʩʠʤʫʣʘʮʠʿʠ ʧʨʦʰʘʦ ʙʝʟ ʛʨʝʰʘʢʘ, ʤʦʞʝʤʦ ʙʝʟ 
ʠʢʘʢʚʦʛ ʨʠʟʠʢʘ ʧʫʩʪʠʪʠ ʥʘ ʂʋ ʤʘʰʠʥʠ: 

1.  ɼʝʣʠʤʠʯʥʦ ʪʘʯʥʦ 
1 
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2.  ʊʘʯʥʦ 
3. ʅʝʪʘʯʥʦ 

170.  ʀʟʤʝʥʫ ʘʣʘʪʘ ʥʘ CNC ʤʘʰʠʥʠ ʪʨʝʙʘ ʚʨʰʠʪʠ: 
 

1.  ʐʪʦ ʙʣʠʞʝ ʦʙʨʘʪʢʫ, ʨʘʜʠ ʫʰʪʝʜʝ ʫ ʚʨʝʤʝʥʫ 
2.  ʅʘ ʙʝʟʙʝʜʥʦʿ ʫʜʘˀʝʥʦʩʪʠ ʦʜ ʦʙʨʘʪʢʘ 
3.  ʋ ʨʝʬʝʨʝʥʪʥʦʿ ʪʘʯʢʠ ʤʘʰʠʥʝ 
4. ʅʘ ʢʨʘʿʫ ʨʘʜʥʦʛ ʧʨʦʩʪʦʨʘ ʤʘʰʠʥʝ 

1 

171.  ʇʦʪʧʨʦʛʨʘʤ ʢʦʨʠʩʪʠʤʦ ʢʘʜʘ ʞʝʣʠʤʦ ʜʘ: 
1.  ʉʢʨʘʪʠʤʦ ʚʨʝʤʝ ʠʟʨʘʜʝ ʜʝʣʘ ʥʘ ʤʘʰʠʥʠ 
2.  ʆʣʘʢʰʘʤʦ ʠ ʫʙʨʟʘʤʦ ʧʠʩʘˁʝ ʛʣʘʚʥʦʛ ʧʨʦʛʨʘʤʘ 
3.  ʉʘʯʫʚʘʤʦ ʨʝʟʥʝ ʘʣʘʪʝ, ʠ ʧʦʚʝ˂ʘʤʦ ˁʠʭʦʚʫ ʧʦʩʪʦʿʘʥʦʩʪ 
4.  ʀʟʙʝʛʥʝʤʦ ʧʨʦʨʘʯʫʥ ʢʦʦʨʜʠʥʘʪʘ ʪʘʯʘʢʘ 

1 

172.  ʇʨʦʛʨʘʤʠʨʘˁʝ ʫ ʧʦʪʧʨʦʛʨʘʤʫ ʚʨʰʠʤʦ: 
1.  ʀʩʢˀʫʯʠʚʦ ʫ ʘʧʩʦʣʫʪʥʦʤ ʩʠʩʪʝʤʫ ʤʝʨʘ 
2.  ʀʩʢˀʫʯʠʚʦ ʫ ʠʥʢʨʝʤʝʥʪʘʣʥʦʤ (ʨʝʣʘʪʠʚʥʦʤ) ʩʠʩʪʝʤʫ ʤʝʨʘ 
3. ʋ ʦʙʘ ʩʠʩʪʝʤʘ ʤʝʨʘ, ʧʨʝʤʘ ʧʦʪʨʝʙʠ 

1 

173.  ʇʨʘʚʦʣʠʥʠʿʩʢʦ ʢʨʝʪʘˁʝ (ʧʦʤʦ˂ʥʦ ʢʨʝʪʘˁʝ) ʧʨʠ ʦʙʨʘʜʠ ʥʘ CNC ʩʪʨʫʛʫ ʠʟʚʦʜʠ: 
1. ʘʣʘʪ 
2. ʨʘʜʥʠ ʧʨʝʜʤʝʪ 
3. ʰʠˀʘʢ 

1 

174.  ɿʘʭʚʘʪ ʘʣʘʪʘ ʠ ʤʘʪʝʨʠʿʘʣʘ ʩʤʝ ʜʘ ʩʝ ʦʩʪʚʘʨʠ ʧʨʠʤʝʥʦʤ ʥʘʨʝʜʙʠ: 
1.  G01 
2.  G02 
3.  G00 
4.  G03 

1.5 

175.  ʇʦʣʘʨʥʦ ʜʝʬʠʥʠʩʘʥʝ ʢʦʦʨʜʠʥʘʪʝ ʢʨʘʿˁʝ ʪʘʯʢʝ ʟʘʜʘʿʫ ʩʝ: 
1. ʂʦʦʨʜʠʥʘʪʘʤʘ ʫ ʦʜʥʦʩʫ ʥʘ ʥʫʣʪʫ ʪʘʯʢʫ ʦʙʨʘʪʢʘ 
2. ʂʦʦʨʜʠʥʘʪʘʤʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʨʪʥʫ ʪʘʯʢʫ 
3. ʈʘʩʪʦʿʘˁʝʤ ʦʜ ʪʨʝʥʫʪʥʝ ʧʦʟʠʮʠʿʝ ʧʦʣʘ ʜʦ ʢʨʘʿˁʝ ʪʘʯʢʝ 
4. ʂʦʦʨʜʠʥʘʪʘʤʘ ʫ ʦʜʥʦʩʫ ʥʘ ʥʫʣʪʫ ʪʘʯʢʫ ʤʘʰʠʥʝ 
5. ʋʛʣʦʤ ʢʦʿʠ ʟʘʢʣʘʧʘ ʪʨʝʥʫʪʥʘ ʧʦʟʠʮʠʿʘ ʧʦʣʘ ʠ ʢʨʘʿˁʘ ʪʘʯʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʘʧʮʠʩʫ 

2 

176.  ɿʘʦʢʨʫʞʠʪʠ ʪʘʯʥʘ ʪʚʨʹʝˁʘ ʫ ʩʣʝʜʝ˂ʠʤ ʜʝʬʠʥʠʮʠʿʘʤʘ: 
1. ʇʨʦʛʨʘʤ ʿʝ ʩʢʫʧ ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʝ ʩʝ ʩʘʦʧʰʪʘʚʘʿʫ ʫʧʨʘʚˀʘʯʢʦʿ ʿʝʜʠʥʠʮʠ, ʧʦ 
ʨʝʜʦʩʣʝʜʫ ʟʘʭʚʘʪʘ, ʘ ʨʘʜʠ ʠʟʚʨʰʘʚʘˁʘ ʧʨʦʮʝʩʘ ʦʙʨʘʜʝ 

2. ʇʨʦʛʨʘʤ ʩʝ ʥʝ ʩʘʩʪʦʿʠ ʦʜ ʧʨʦʛʨʘʤʩʢʠʭ ʨʝʯʠ ʠ ʨʝʯʝʥʠʮʘ (ʙʣʦʢʦʚʘ) 
3. ʇʨʦʛʨʘʤʩʢʘ ʨʝʯ ʥʠʿʝ ʦʩʥʦʚʥʠ ʥʦʩʠʣʘʮ ʠʥʬʦʨʤʘʮʠʿʘ 
4. ʇʨʦʛʨʘʤʩʢʘ ʨʝʯ ʫ ʧʨʦʛʨʘʤʫ ʧʨʝʜʩʪʘʚˀʘ ʢʦʤʙʠʥʘʮʠʿʫ ʩʣʦʚʘ, ʟʥʘʢʦʚʘ ʠ ʙʨʦʿʝʚʘ 

2 

 
  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

48 

 

 

ˑ̏̐̔̎̉̓̉ ̯̒̌̆̅̆̆ ̘̗̑̆̆̎̉̆ ̉ ̓́̂̆̌̆ 
 

177.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʦʙʨʘʜʘ ʨʘʜʥʠʤ ʭʦʜʦʤ. ʋ ʧʦˀʘ ʧʦʨʝʜ G ʦʟʥʘʢʝ ʫʧʠʩʘʪʠ ʢʦʿʘ ʩʝ 
ʬʫʥʢʮʠʿʘ ʢʦʨʠʩʪʠ ʧʨʠ ʪʦʿ ʚʨʩʪʠ ʦʙʨʘʜʝ. 

 

1 

178.  ʆʩʘ K ʧʦʪʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ ʦʜʛʦʚʘʨʘ (ʧʘʨʘʣʝʣʥʘ ʿʝ) ____ ʦʩʠ ʦʩʥʦʚʥʦʛ 
ʢʦʦʨʜʠʥʘʪʥʦʛ ʩʠʩʪʝʤʘ. 1 

179.  ʇʨʦʛʨʘʤʠʨʘˁʝʤ ʢʨʝʪʘˁʘ ʧʦ ʢʨʫʞʥʠʮʠ, ʢʨʫʞʥʠ ʣʫʢ ʦʜ 360Á ʤʦʛʫ˂ʝ ʿʝ ʠʟʨʘʜʠʪʠ 
ʫʧʦʪʨʝʙʦʤ ʧʘʨʘʤʝʪʘʨʘ: 
  
_____________________________________________ 

1 

180.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʘʧʩʦʣʫʪʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
 
 

 
 

 X Z 

W 0 0 

P1 2 1 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

49 

 

181.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʠʥʢʨʝʤʝʥʪʘʣʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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182.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʘʧʩʦʣʫʪʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

50 

 

183.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʠʥʢʨʝʤʝʥʪʘʣʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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184.   
ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʘʧʩʦʣʫʪʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

51 

 

185.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʠʥʢʨʝʤʝʥʪʘʣʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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186.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʘʧʩʦʣʫʪʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

52 

 

187.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʠʥʢʨʝʤʝʥʪʘʣʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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188.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʘʧʩʦʣʫʪʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

53 

 

189.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʠʥʢʨʝʤʝʥʪʘʣʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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190.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʘʧʩʦʣʫʪʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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191.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʠʥʢʨʝʤʝʥʪʘʣʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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192.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʘʧʩʦʣʫʪʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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193.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʘʧʩʦʣʫʪʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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194.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʘʧʩʦʣʫʪʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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195.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʘʧʩʦʣʫʪʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
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196.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʘʧʩʦʣʫʪʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
 
 

 
 

 X Z 

W 0 0 

1   

2   

3   

4   

 

4 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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197.  ʆʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʜʘʪʠʭ ʪʘʯʘʢʘ ʫ ʘʧʩʦʣʫʪʥʦʤ ʤʝʨʥʦʤ ʩʠʩʪʝʤʫ: 
 
 

 
 

 X Z 

W 0 0 

1   

2   

3   

4   

 

4 

 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̒́̇̆̓̏ ̎́̐̉̒́̓̉ ̉̌̉ ̗̎́̑̓́̓̉ ̏̅̄̏̃̏̑ 
 

198.  ʉʢʨʘ˂ʝʥʠʮʘ CAD-CAM ʠʤʘ ʟʥʘʯʝˁʝ: 
  
______________________________________________________________________ 

 

______________________________________________________________________. 

1 

199.  ɼʘʪʠ ʩʫ APT ʘʨʠʪʤʝʪʠʯʢʠ ʦʧʝʨʘʪʦʨʠ, ʥʘ ʣʠʥʠʿʫ ʧʦʨʝʜ ʟʥʘʢʘ ʫʧʠʩʘʪʠ ˁʠʭʦʚʘ ʟʥʘʯʝˁʘ: 
 

1. + ___________________________________________________________ 

 

2. -____________________________________________________________ 

 

3. *____________________________________________________________ 

 

4. / ____________________________________________________________ 

 

5. ** ___________________________________________________________ 

2.5 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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200.  ɼʘʪʠ ʩʫ APT ʟʥʘʮʠ, ʥʘ ʣʠʥʠʿʫ ʧʦʨʝʜ ʟʥʘʢʘ ʫʧʠʩʘʪʠ ˁʠʭʦʚʘ ʟʥʘʯʝˁʘ: 
 

1. . _____________________________________________________________ 

 

2. , _____________________________________________________________ 

 

3. / _____________________________________________________________ 

 

4. $ _____________________________________________________________ 

 

5. $$ ____________________________________________________________ 

 

6. ()  ____________________________________________________________ 

3 

 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̘̉̈̑́̔̎́̓̉ ̉ ̎́̐̉̒́̓̉ ̪̯̏̅̄̏̃́̑́̔̉ ̑̆̈̔̌̓́̓ 
 

201.  ɿʘ ʜʘʪʠ ʤʘʪʝʨʠʿʘʣ ʙʨʟʠʥʘ ʨʝʟʘˁʘ ʢʦʿʘ ʩʝ ʧʨʝʧʦʨʫʯʫʿʝ ʫ ʦʙʨʘʜʠ ʠʟʥʦʩʠ 80 m/min. 
ʇʨʝʨʘʯʫʥʘʪʠ ʧʦʪʨʝʙʘʥ ʙʨʦʿ ʦʙʨʪʘʿʘ ʟʘ ʩʧʠʨʘʣʥʫ ʙʫʨʛʠʿʫ ʧʨʝʯʥʠʢʘ Ï6 : 
ʇʨʦʩʪʦʨ ʟʘ ʨʘʜ: 

 

 
ʆʜʛʦʚʦʨ: 
 
ʇʦʪʨʝʙʘʥ ʙʨʦʿ ʦʙʨʪʘʿʘ ʿʝ ____________. 

3 

202.  ɿʘ ʜʘʪʠ ʤʘʪʝʨʠʿʘʣ ʙʨʟʠʥʘ ʨʝʟʘˁʘ ʢʦʿʘ ʩʝ ʧʨʝʧʦʨʫʯʫʿʝ ʫ ʦʙʨʘʜʠ ʠʟʥʦʩʠ 80 m/min. 
ʇʨʝʨʘʯʫʥʘʪʠ ʧʦʪʨʝʙʘʥ ʙʨʦʿ ʦʙʨʪʘʿʘ ʟʘ ʩʧʠʨʘʣʥʫ ʙʫʨʛʠʿʫ ʧʨʝʯʥʠʢʘ Ï12. 
ʇʨʦʩʪʦʨ ʟʘ ʨʘʜ: 

 

 
ʆʜʛʦʚʦʨ: 
 
ʇʦʪʨʝʙʘʥ ʙʨʦʿ ʦʙʨʪʘʿʘ ʿʝ ____________. 

3 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

59 

 

203.  ɿʘ ʜʘʪʠ ʤʘʪʝʨʠʿʘʣ ʙʨʟʠʥʘ ʨʝʟʘˁʘ ʢʦʿʘ ʩʝ ʧʨʝʧʦʨʫʯʫʿʝ ʫ ʦʙʨʘʜʠ ʠʟʥʦʩʠ 80 m/min. 
ʇʨʝʨʘʯʫʥʘʪʠ ʧʦʪʨʝʙʘʥ ʙʨʦʿ ʦʙʨʪʘʿʘ ʟʘ ʩʧʠʨʘʣʥʫ ʙʫʨʛʠʿʫ ʧʨʝʯʥʠʢʘ Ï26: 
ʇʨʦʩʪʦʨ ʟʘ ʨʘʜ: 

 

 
ʆʜʛʦʚʦʨ: 
 
ʇʦʪʨʝʙʘʥ ʙʨʦʿ ʦʙʨʪʘʿʘ ʿʝ ____________. 

3 

204.  ɿʘ ʜʘʪʠ ʤʘʪʝʨʠʿʘʣ ʙʨʟʠʥʘ ʨʝʟʘˁʘ ʢʦʿʘ ʩʝ ʧʨʝʧʦʨʫʯʫʿʝ ʫ ʦʙʨʘʜʠ ʠʟʥʦʩʠ 100 m/min. 
ʇʨʝʨʘʯʫʥʘʪʠ ʧʦʪʨʝʙʘʥ ʙʨʦʿ ʦʙʨʪʘʿʘ ʟʘ ʢʘʨʙʠʜʥʦ ʚʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʧʨʝʯʥʠʢʘ Ï16: 
ʇʨʦʩʪʦʨ ʟʘ ʨʘʜ: 

 

 
ʆʜʛʦʚʦʨ: 
 
ʇʦʪʨʝʙʘʥ ʙʨʦʿ ʦʙʨʪʘʿʘ ʿʝ ____________. 

3 

205.  ɿʘ ʜʘʪʠ ʤʘʪʝʨʠʿʘʣ ʙʨʟʠʥʘ ʨʝʟʘˁʘ ʢʦʿʘ ʩʝ ʧʨʝʧʦʨʫʯʫʿʝ ʫ ʦʙʨʘʜʠ ʠʟʥʦʩʠ 100 m/min. 
ʇʨʝʨʘʯʫʥʘʪʠ ʧʦʪʨʝʙʘʥ ʙʨʦʿ ʦʙʨʪʘʿʘ ʟʘ ʢʘʨʙʠʜʥʦ ʚʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʧʨʝʯʥʠʢʘ Ï12: 
 
ʇʨʦʩʪʦʨ ʟʘ ʨʘʜ: 

 

 
ʆʜʛʦʚʦʨ: 
 
ʇʦʪʨʝʙʘʥ ʙʨʦʿ ʦʙʨʪʘʿʘ ʿʝ ____________. 

3 

 
  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̔̑̆̅̉̓̉ ̉ ̐̏̃̆̈́̓̉ ̪̐̏̍̏̃̆ ̐̑̆̍́ ̖̈́̓̆̃̔ 

 

206.  ʇʦʚʝʟʘʪʠ ʥʘʟʠʚʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ CNC ʦʙʨʘʜʥʦʛ ʩʠʩʪʝʤʘ ʩʘ ˁʠʭʦʚʠʤ 
ʦʟʥʘʢʘʤʘ:  
 

1. ʅʫʣʪʘ ʪʘʯʢʘ ʤʘʰʠʥʝ                                ____  W 

 

2. ʅʫʣʪʘ ʪʘʯʢʘ ʢʦʨʝʢʮʠʿʝ ʘʣʘʪʘ                   ____ R 

 

3. ʅʫʣʪʘ ʪʘʯʢʘ ʦʙʨʘʪʢʘ                                 ____ N 

 
4. ʈʝʬʝʨʝʥʪʥʘ ʪʘʯʢʘ ʤʘʰʠʥʝ                      ____ ʄ 

2 

207.  ʇʦʚʝʟʘʪʠ ʘʜʨʝʩʫ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʟʥʘʯʝˁʝʤ ʘʜʨʝʩʝ: 
 

1. ɹʨʦʿ ʦʙʨʪʘʿʘ ʚʨʝʪʝʥʘ ʠʣʠ ʙʨʟʠʥʫ ʨʝʟʘˁʘ                ____  ʊ 

 

2. ʇʦʤʘʢ (ʧʦʩʤʘʢ) ʠʣʠ ʙʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ       ____ N 

 

3. ɹʨʦʿ ʧʨʦʛʨʘʤʩʢʝ ʨʝʯʝʥʠʮʝ (ʙʣʦʢʘ)                            ____ F 

 

4. ɹʨʦʿ ʘʣʘʪʘ (ʫ ʥʦʩʘʯʫ ʠʣʠ ʤʘʛʘʮʠʥʫ ʘʣʘʪʘ)               ____ S 

2 

208.  ʇʨʝʤʘ ʥʠʚʦʫ ʫʧʨʘʚˀʘˁʘ ʂʋ ʩʠʩʪʝʤʠ ʤʦʛʫ ʙʠʪʠ (ʧʦʚʝʟʘʪʠ ʧʦʿʘʤ ʩʘ ʤʝʹʫʥʘʨʦʜʥʦʤ 
ʦʟʥʘʢʦʤ): 

1. ʉʠʩʪʝʤʠ ʩʘ ʥʫʤʝʨʠʯʢʠʤ ʫʧʨʘʚˀʘˁʝʤ                  ____  CNC 

 

2. ʉʠʩʪʝʤʠ ʩʘ ʢʦʤʧʿʫʪʝʨʩʢʠʤ ʫʧʨʘʚˀʘˁʝʤ              ____ FPS 

 

3. ʉʠʩʪʝʤʠ ʩʘ ʜʠʨʝʢʪʥʠʤ ʫʧʨʘʚˀʘˁʝʤ                    ____ NC 

 

4. ʌʣʝʢʩʠʙʠʣʥʠ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤʠ                        ____ DNC 

 

2 

209.  ʍʨʦʥʦʣʦʰʢʠʤ ʨʝʜʦʤ (ʦʜ 1 ʜʦ 7) ʦʟʥʘʯʠʪʠ ʨʝʜʦʩʣʝʜ ʦʧʝʨʘʮʠʿʘ ʫ ʧʨʦʮʝʩʫ ʠʟʨʘʜʝ ʜʝʣʦʚʘ 
ʥʘ CNC ʤʘʰʠʥʠ. 
 
ʇʨʠʧʨʝʤʘ ʤʘʰʠʥʝ         

ʉʠʤʫʣʘʮʠʿʘ ʠ ʪʝʩʪʠʨʘˁʝ ʧʨʦʛʨʘʤʘ       

ʇʨʠʧʨʝʤʘ ʘʣʘʪʘ       

ʈʘʟʨʘʜʘ ʪʝʭʥʦʣʦʛʠʿʝ, ʦʜʨʝʹʠʚʘˁʝ ʨʝʜʦʩʣʝʜʘ ʟʘʭʚʘʪʘ, ʘʣʘʪʘ ʠ 

ʨʝʞʠʤʘ ʦʙʨʘʜʝ   

 

ʇʨʦʛʨʘʤʠʨʘˁʝ  

ʀʟʨʘʜʘ ʧʨʚʦʛ ʢʦʤʘʜʘ     

ʉʝʨʠʿʩʢʘ ʧʨʦʠʟʚʦʜˁʘ  
 

3.5 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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4˒ˢ˚˛˘˛ː˕˶ˍ ˛ˎ˝ˍˑ˒ ˔ˍ ˗˛˙˜˶ˠ˟˒˝˞˗˕ ˠ˜˝ˍˏ˹ˍ˚˒ ˙ˍ˥˕˚˒ 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̈́̏̋̑̔̇̉̓̉ ̪̂̑̏ ̉̒̐̑̆̅ ̓̑́̇̆̎̏̄ ̏̅̄̏̃̏̑́ 
 

210.  ʋʧʨʘʚˀʘˁʝ ʪʘʯʢʘ-ʧʦ-ʪʘʯʢʘ ʩʝ ʧʨʠʤʝˁʫʿʝ: 

1. ʧʨʠ ʧʦʨʘʚʥʘʚʘˁʫ ʧʨʝʜʤʝʪʘ ʨʝʟʥʠʤ ʛʣʘʚʘʤʘ  

2. ʧʨʠ ʦʙʨʘʜʠ ʢʦʥʪʫʨʝ ʩʣʦʞʝʥʦʛ ʦʙʣʠʢʘ  

3. ʟʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʢʦʜ ʙʫʰʠʣʠʮʘ, ʤʘʰʠʥʘ ʟʘ ʧʨʦʙʠʿʘˁʝ ʠ ʧʨʦʩʝʮʘˁʝ  

1 

211.  ʇʦʛʦʥʩʢʠ ʩʠʩʪʝʤ ʠʤʘ ʟʘʜʘʪʘʢ ʜʘ: 

          1.   ʨʝʘʣʠʟʫʿʝ ʧʨʦʛʨʘʤʦʤ ʜʘʪʝ ʠʥʩʪʨʫʢʮʠʿʝ 
          2.   ʧʨʘʪʠ ʚʨʝʜʥʦʩʪ ʧʦʤʝʨʘˁʘ ʘʣʘʪʘ 
          3.   ʧʨʠʤʠ ʫʣʘʟʥʝ ʠʥʬʦʨʤʘʮʠʿʝ 

1 

212.  ʈʘʜʦʤ ʯʠʪʘʯʘ ʫʧʨʘʚˀʘ: 

          1.   ʤʝʤʦʨʠʿʩʢʘ ʿʝʜʠʥʠʮʘ 
          2.   ʢʦʥʪʨʦʣʥʘ ʿʝʜʠʥʠʮʘ 
          3.   ʠʟʣʘʟʥʘ ʿʝʜʠʥʠʮʘ. 

1 

213.  ʇʦʜʘʮʠ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʫ ʢʦʥʪʨʦʣʥʦʿ ʿʝʜʠʥʠʮʠ: 

       1.   ʤʦʛʫ ʩʝ ʩʘʤʦ ʯʠʪʘʪʠ 
       2.   ʤʦʛʫ ʩʝ ʩʘʤʦ ʫʧʠʩʠʚʘʪʠ 
       3.   ʤʦʛʫ ʩʝ ʠ ʯʠʪʘʪʠ ʠ ʫʧʠʩʠʚʘʪʠ 

1 

214.  ʇʦʚʨʘʪʥʫ ʠʥʬʦʨʤʘʮʠʿʫ ʦʜ ʤʘʰʠʥʝ ʦ ʜʫʞʠʥʠ ʧʫʪʘ ʫʧʨʘʚˀʘʯʢʘ ʿʝʜʠʥʠʮʘ ʜʦʙʠʿʘ ʦʜ: 

       1.   ʪʘʭʦ-ʘ 
       2.   ʜʘʚʘʯʘ 
       3.   ʯʠʪʘʯʘ 

1 

215.  ʍʨʘʧʘʚʦʩʪ ʧʨʝʜʩʪʘʚˀʘ: 

        1.    ʅʝʨʘʚʥʠʥʝ ʥʘ ʤʘʣʦʿ, ʨʝʬʝʨʝʥʪʥʦʿ ʜʫʞʠʥʠ ʦʜʨʝʹʝʥʦʛ ʧʨʘʚʮʘ ʧʦʚʨʹʠʥʝ 
        2.    ʅʝʧʨʘʚʠʣʥʦʩʪ ʧʦʚʨʰʠʥʝ ʧʦʩʤʘʪʨʘʥʝ ʫ ʦʜʨʝʹʝʥʦʤ ʧʨʘʚʮʫ 
        3.    ʊʚʨʜʦ˂ʫ,ʩʪʨʫʢʪʫʨʫ ʠ ʜʫʙʠʥʫ ʟʘʦʩʪʘʣʠʭ ʥʘʧʦʥʘ 

1 

216.  ʊʨʠ ʢʦʦʨʜʠʥʘʪʥʝ ʦʩʝ ʩʫ: 

1. ʅʝʦʧʭʦʜʥʝ ʟʘ ʩʚʘʢʫ ʂʋ ʤʘʰʠʥʫ 

2. ʅʝʦʧʭʦʜʥʝ ʟʘ ʂʋ ʛʣʦʜʘʣʠʮʫ  

3. ʅʝʦʧʭʦʜʥʝ ʟʘ ʂʋ ʩʪʨʫʛʦʚʝ 

1 

217.  ʇʨʠʣʠʢʦʤ ʧʠʩʘˁʘ ʧʨʦʛʨʘʤʘ ʫʚʝʢ ʩʝ ʩʤʘʪʨʘ: 

1. ɼʘ ʩʝ ʩʫʧʦʨʪʠ ʢʨʝ˂ʫ ʘ ʘʣʘʪʠ ʤʠʨʫʿʫ 

2. ɼʘ ʢʨʝʪʘˁʝ ʟʘʚʠʩʠ ʦʜ ʪʠʧʘ ʤʘʰʠʥʝ 

3. ɼʘ ʦʙʨʘʜʘʢ ʫʚʝʢ ʤʠʨʫʿʝ ʘ ʘʣʘʪʠ ʚʨʰʝ ʢʨʝʪʘˁʝ. 

1 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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218.  ʇʦʣʦʞʘʿ ʤʘʰʠʥʩʢʝ ʥʫʣʪʝ ʪʘʯʢʝ ʜʝʬʠʥʠʰʝ: 

1. ʇʨʦʛʨʘʤʝʨ  

2. ISO-ʩʪʘʥʜʘʨʜ 

3. ʇʨʦʠʟʚʦʹʘʯ ʤʘʰʠʥʝ. 

1 

219.  ʂʦʜ ʤʘʰʠʥʘ ʟʘ ʨʦʪʘʮʠʦʥʦ-ʩʠʤʝʪʨʠʯʥʫ ʦʙʨʘʜʫ, ʂʋ ʩʪʨʫʛʦʚʘ ʠ  ʂʋ ʙʨʫʩʠʣʠʮʘ ʟʘ ʦʢʨʫʛʣʦ 

ʙʨʫʰʝˁʝ, ʤʘʰʠʥʩʢʘ ʥʫʣʪʘ ʪʘʯʢʘ: 

1. ʿʝ ʧʦ ʤʦʛʫ˂ʥʦʩʪʠ ʫ ʦʩʠ ʨʦʪʘʮʠʿʝ 

2. ʫʚʝʢ ʿʝ ʫ ʦʩʠ ʨʦʪʘʮʠʿʝ 

3. ʥʝ ʤʦʞʝ ʙʠʪʠ ʫ ʦʩʠ ʨʦʪʘʮʠʿʝ. 

1 

220.  ʇʦʣʦʞʘʿ ʤʘʰʠʥʩʢʝ ʥʫʣʪʝ ʪʘʯʢʝ ʦʧʠʩʘʥ ʿʝ: 

1. ʫ ʢʘʨʪʠʮʠ ʤʘʰʠʥʝ 

2. ʫ ʫʧʫʪʩʪʚʫ ʟʘ ʧʨʦʛʨʘʤʝʨʝ 

3. ʫ ʫʧʫʪʩʪʚʫ ʟʘ ʦʜʨʞʘʚʘˁʝ. 

1 

221.  ʇʦʣʦʞʘʿ ʨʝʬʝʨʝʥʪʥʝ ʪʘʯʢʝ ʜʝʬʠʥʠʰʝ ʩʝ: 

1. ʫ ʦʜʥʦʩʫ ʥʘ ʤʘʰʠʥʩʢʫ ʥʫʣʪʫ ʪʘʯʢʫ 

2. ʫ ʦʜʥʦʩʫ ʥʘ ʢʨʘʿˁʝ ʧʨʝʢʠʜʘʯʝ 

3. ʦʜ ʩʪʨʘʥʝ ʧʨʦʛʨʘʤʝʨʘ. 

1 

222.  ʇʦʣʦʞʘʿ ʥʫʣʪʝ ʪʘʯʢʝ ʿʝ: 

 

1. ʜʝʬʠʥʠʩʘʥ ʟʘ ʩʚʘʢʠ ʪʠʧ ʤʘʰʠʥʝ 

2. ʘʫʪʦʤʘʪʩʢʠ ʜʝʬʠʥʠʩʘʥ ʧʨʠʣʠʢʦʤ ʩʪʘʨʪʘ ʧʨʦʛʨʘʤʘ 

3. ʦʜʨʝʹʝʥ ʦʜ ʩʪʨʘʥʝ ʧʨʦʛʨʘʤʝʨʘ. 

4. ʦʜʨʝʹʝʥ ʦʜ ʩʪʨʘʥʝ ʧʨʦʠʟʚʦʹʘʯʘ ʤʘʰʠʥʝ 

1 

223.  ʂʦʜ ʦʩʥʦʩʠʤʝʪʨʠʯʥʝ ʦʙʨʘʜʝ ʮʠʣʠʥʜʨʠʯʥʠʭ ʜʝʣʦʚʘ ʥʫʣʪʘ ʪʘʯʢʘ ʦʙʨʘʪʢʘ ʩʝ ʥʘʣʘʟʠ: 

 

1. ʫʚʝʢ ʥʘ ʧʨʝʜˁʦʿ ʩʪʨʘʥʠ ʦʙʨʘʪʢʘ 

2. ʫ ʦʩʠ ʨʦʪʘʮʠʿʝ 

3. ʫʚʝʢ ʥʘ ʟʘʜˁʦʿ ʩʪʨʘʥʠ ʦʙʨʘʪʢʘ 

1 

224.  ʋ ʦʜʥʦʩʫ ʥʘ ʧʦʢʨʝʪʥʠ ʜʝʦ ʧʨʝʩʝ ʘʣʘʪ ʩʝ ʢʨʝ˂ʝ: 

 

1. ʭʦʨʠʟʦʥʪʘʣʥʦ 

2. ʚʝʨʪʠʢʘʣʥʦ 

3. ʧʦ ʢʦʥʪʫʨʠ 

1 

225.  ʋʣʘʟʥʠ ʫʨʝʹʘʿʠ ʫʧʨʘʚˀʘʯʢʝ ʿʝʜʠʥʠʮʝ ʩʫ: 

       1.   ʯʠʪʘʯ 
       2.   ʝʢʨʘʥ 
       3.   ʤʝʤʦʨʠʿʩʢʘ ʿʝʜʠʥʠʮʘ 
       4.   ʪʘʩʪʘʪʫʨʘ 

2 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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226.  ɼʘ ʙʠ ʩʝ ʦʤʦʛʫ˂ʠʣʘ ʦʙʨʘʜʘ ʢʦʥʪʫʨʝ ʩʣʦʞʝʥʦʛ ʦʙʣʠʢʘ, ʫʧʨʘʚˀʘʯʢʘ ʿʝʜʠʥʠʮʘ ʤʦʨʘ ʜʘ 
ʩʘʜʨʞʠ: 

 

1. ʠʥʪʝʨʧʦʣʘʪʦʨ 

2. ʠʥʜʫʢʪʦʩʠʥ 

3. ʠʥʢʨʝʤʝʥʪʘʣʥʠ ʜʘʚʘʯ ʦʙʨʪʥʦʛ ʧʦʤʝʨʘˁʘ 

4. ʨʝʛʫʣʘʪʦʨ ʙʨʟʠʥʝ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ 

5. ʘʢʪʫʘʪʦʨ 

2 

227.  ʉʧʦʿʥʠʮʝ ʠ ʢʦʯʥʠʮʝ ʩʫ ʥʘʿʚʘʞʥʠʿʠ ʜʝʣʦʚʠ ʂʋ ʧʨʝʩʝ. ʆʙʨʪʥʠ ʤʦʤʝʥʪ ʟʘʤʘʿʮʘ ʩʝ ʧʨʝʥʦʩʠ 

ʥʘ ʢʦʣʝʥʘʩʪʦ ʚʨʘʪʠʣʦ ʠ:  

 

1. ʢʘʜʘ ʩʝ ʘʢʪʠʚʠʨʘ ʩʧʦʿʥʠʮʘ, ʢʦʯʥʠʮʘ ʩʝ ʦʪʧʫʰʪʘ 

2. ʢʘʜʘ ʩʝ ʘʢʪʠʚʠʨʘ ʩʧʦʿʥʠʮʘ, ʘʢʪʠʚʠʨʘ ʩʝ ʠ ʢʦʯʥʠʮʘ  

3. ʠ ʩʧʦʿʥʠʮʘ ʠ ʢʦʯʥʠʮʘ ʨʘʜʝ ʠʩʪʦʚʨʝʤʝʥʦ 

2 

 

ˑ̏̐̔̎̉̓̉ ̯̒̌̆̅̆̆ ̘̗̑̆̆̎̉̆ ̉ ̓́̂̆̌̆ 
 

228.  ʊʘʯʥʦʩʪ, ʧʨʦʠʟʚʦʜʥʦʩʪ ʠ ʝʢʦʥʦʤʠʯʥʦʩʪ ʩʫ ʪʨʠ ʦʩʥʦʚʥʘ ʫʩʣʦʚʘ ʨʘʜʘ ʢʦʿʝ ʪʨʝʙʘ ʜʘ ʠʩʧʫʥʝ 

 

 _______________________________________. 

1 

229.  ʂʦʜ ʩʚʘʢʝ ʤʘʰʠʥʝ ʘʣʘʪʢʝ ʧʦʩʪʦʿʝ ʜʚe ʚʨʩʪʝ ʢʨʝʪʘˁʘ:  

 

__________________________ ʠ _________________________ ʢʨʝʪʘˁʝ. 

1 

230.  ɿʘʭʚʘʪʘˁʝ ʩʣʦʿʘ ʤʘʪʝʨʠʿʘʣʘ ʦʙʨʘʪʢʘ ʩʝʯʠʚʦʤ ʘʣʘʪʘ ʤʦʛʫ˂ʝ ʿʝ ʟʘʭʚʘˀʫʿʫ˂ʠ 

__________________ ʢʨʝʪʘˁʫ. 
1 

231.  ʅʘʿʯʝʰ˂ʝ ʤʝʪʦʜʝ ʦʙʣʠʢʦʚʘˁʘ ʧʦʚʨʰʠʥʘ ʥʘ ʤʘʰʠʥʩʢʠʤ ʜʝʣʦʚʠʤʘ ʩʫ ʢʦʧʠʨʘˁʝʤ ʠ  

 

__________________________________. 

1 

232.   

ʋ ʧʨʝʩʝʢʫ ʛʨʫʜʥʝ ʠ ʣʝʹʥʝ ʧʦʚʨʰʠʥʝ ʥʘʣʘʟʠ ʩʝ __________________________________. 
1 

233.  ʇʦʚʨʰʠʥʘ ʨʝʟʥʦʛ ʢʣʠʥʘ ʧʦ ʢʦʿʦʿ ʢʣʠʟʠ ʩʪʨʫʛʦʪʠʥʘ ʧʨʠ ʨʝʟʘˁʫ ʿʝ ______________  
 
ʧʦʚʨʰʠʥʘ ʩʪʨʫʛʘʨʩʢʦʛ ʥʦʞʘ. 

1 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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234.  ʊʝʭʥʦʣʦʰʢʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ ʩʣʫʞʠ ʟʘ ʜʝʬʠʥʠʩʘˁʝ ʛʝʦʤʝʪʨʠʿʝ ʨʝʟʥʦʛ ʘʣʘʪʘ ʠ 

ʢʦʨʠʩʪʠ ʩʝ ʧʨʠ ʠʟʨʘʜʠ, ________________________ ʠ ʢʦʥʪʨʦʣʠ ʨʝʟʥʦʛ ʘʣʘʪʘ. 
1 

235.  ʉʠʣʘ ʧʨʠʪʠʩʢʘ ʨʝʟʘˁʘ ʿʝʜʥʘʢʘ ʿʝ ʦʪʧʦʨʫ ʨʝʟʘˁʘ, ʘʣʠ ʿʝ ___________________________ 

ʩʤʝʨʘ. 
1 

236.  ʂʘʦ ʩʨʝʜʩʪʚʘ ʟʘ ʭʣʘʹʝˁʝ ʠ ʧʦʜʤʘʟʠʚʘˁʝ ʥʘʿʯʝʰ˂ʝ ʩʝ ʢʦʨʠʩʪʝ ʝʤʫʣʟʠʿʝ, ʩʠʥʪʝʪʠʯʢʝ  

 

ʪʝʯʥʦʩʪʠ ʠ ________________________________________. 

1 

237.   

ʆʩʥʦʚʥʠ ʤʦʜʫʣʠ, ʜʦʜʘʪʥʠ ʤʦʜʫʣʠ ʠ _________________________ ʩʫ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ  

ʫʧʨʘʚˀʘʯʢʝ ʿʝʜʠʥʠʮʝ. 
1 

238.  ʊʘʯʥʦʩʪ ʦʙʨʘʜʝ ʠ ʢʚʘʣʠʪʝʪ ʦʙʨʘʹʝʥʠʭ ʧʦʚʨʰʠʥʘ  ʩʫ ʝʣʝʤʝʥʪʠ  

_________________ʦʙʨʘʜʝ. 
1 

239.  ʇʦʩʪʫʧʘʢ ʙʫʰʝˁʘ ʧʦʜʨʘʟʫʤʝʚʘ ʠʟʨʘʜʫ ʥʦʚʠʭ ʨʫʧʘ ʠ ʦʪʚʦʨʘ ʩʧʠʨʘʣʥʦʤ ʙʫʨʛʠʿʦʤ ʠ  

 

_____________________ʚʝ˂ ʠʟʙʫʰʝʥʠʭ ʨʫʧʘ ʠ ʦʪʚʦʨʘ. 

1 

240.  ɿʘ ʦʙʨʘʜʫ ʨʘʜʥʠʭ ʧʨʝʜʤʝʪʘ ʫ ʩʨʝʜˁʠʤ ʠ ʤʘʣʠʤ ʩʝʨʠʿʘʤʘ ʧʨʠʤʝˁʫʿʫ ʩʝ  

 

_____________________________________________ ʧʨʝʩʝ. 

1 

241.  ʂʦʜ ʂʋ ʦʙʨʘʜʥʦʛ ʩʠʩʪʝʤʘ ʟʘ ʧʨʦʙʠʿʘˁʝ ʠ ʧʨʦʩʝʮʘˁʝ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʥʫʣʪʝ ʪʘʯʢʝ ʥʘ ʭ  

 

ʦʩʠ ʢʦʨʠʩʪʠ ʩʝ ______________________. 

1 

242.  ʉʧʦʿʥʠʮʘ ʠ ʢʦʯʥʠʮʘ ʩʫ ʥʘʿʚʘʞʥʠʿʠ ʜʝʣʦʚʠ ʧʨʝʩʝ, ʘ ʘʢʪʠʚʠʨʘʿʫ ʩʝ ʥʘʿʯʝʰ˂ʝ ʧʫʪʝʤ  

 

ʚʘʟʜʫʰʥʦʛ_________________________. 

1 

243.  ʋ ʛʦʨˁʝʤ ʜʝʣʫ ʨʝʚʦʣʚʝʨ ʛʣʘʚʝ ʩʫ ʤʝʩʪʘ ʟʘ ʘʣʘʪʝ, ʘ ʜʦˁʠ ʜʝʦ ʯʠʥʝ 

_______________________. 
1 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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244.  ɸʣʘʪ ʠ ʤʘʪʨʠʮʘ ʦʙʝʟʙʝʹʫʿʫ __________________________________ ʣʠʤʘ,ʫʩʣʝʜ ʩʠʣʝ 

ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʘʣʘʪ. 
1 

245.  
ʆʩʥʦʚʥʠ ʝʣʝʤʝʥʪ ʫʣʪʨʘʟʚʫʯʥʝ ʤʘʰʠʥʝ ʿʝ ______________________________________. 1 

246.  
ɽʣʝʢʪʨʦʭʝʤʠʿʩʢʘ ʦʙʨʘʜʘ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʧʨʠʤʝʥʠ ____________________ ʟʘʢʦʥʘ. 1 

247.  ɽʣʝʢʪʨʦʭʝʤʠʿʩʢʦ ʙʨʫʰʝˁʝ ʩʝ ʥʘʿʚʠʰʝ ʧʨʠʤʝˁʫʿʝ ʟʘ ʦʰʪʨʝˁʝ ʘʣʘʪʘ ʦʜ  

 

________________________ʤʝʪʘʣʘ. 

1 

248.  ʄʝʨʥʠ ʩʠʩʪʝʤʠ ʢʦʜ ʂʋ ʘʣʘʪʥʠʭ ʤʘʰʠʥʘ ʧʨʝʤʘ ʚʨʩʪʠ ʧʦʟʠʮʠʦʥʠʨʘˁʘ ʤʦʛʫ ʩʝ ʧʦʜʝʣʠʪʠ 

ʥʘ ʩʠʩʪʝʤʝ ʟʘ: 

 

1. ʘʧʩʦʣʫʪʥʦ  

2. ʤʝʨʝˁʝ 

3. ʨʝʣʘʪʠʚʥʦ(ʠʥʢʨʝʤʝʥʪʘʣʥʦ) ʤʝʨʝˁʝ 

4. _____________________________ 

1 

249.  ɼʦʧʫʥʠʪʠ ʩʣʝʜʝ˂ʫ ʪʘʙʝʣʫ: 

  

ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʦʙʨʘʜʘ   

ɻʣʘʚʥʦ ʢʨʝʪʘˁʝ ʚʨʰʠ   

ʇʦʤʦ˂ʥʦ ʢʨʝʪʘˁʝ ʚʨʰʠ   
 

 
 
 
 

1.5 
 
 
 
 
 
 

250.  ɼʦʧʫʥʠʪʠ ʩʣʝʜʝ˂ʫ ʪʘʙʝʣʫ: 
 
 

  

ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʦʙʨʘʜʘ   

ɻʣʘʚʥʦ ʢʨʝʪʘˁʝ ʚʨʰʠ   

ʇʦʤʦ˂ʥʦ ʢʨʝʪʘˁʝ ʚʨʰʠ   
 

1.5 

251.  ɼʦʧʫʥʠʪʠ ʩʣʝʜʝ˂ʫ ʪʘʙʝʣʫ: 1.5 
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ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʦʙʨʘʜʘ   

ɻʣʘʚʥʦ ʢʨʝʪʘˁʝ ʚʨʰʠ   

ʇʦʤʦ˂ʥʦ ʢʨʝʪʘˁʝ ʚʨʰʠ   
 

252.  ʌʘʟʝ ʬʦʨʤʠʨʘˁʘ ʩʪʨʫʛʦʪʠʥʝ ʩʫ: 

 

1. ___________________________________________________  

 

2. ___________________________________________________  

 

3. ___________________________________________________  

1.5 

253.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʘʟʣʠʯʠʪʠ ʦʙʣʠʮʠ ʩʪʨʫʛʦʪʠʥʝ. ʅʘʧʠʰʠ ʠʩʧʦʜ ʩʣʠʢʝ ʥʘʟʠʚ ʩʚʘʢʝ 
ʦʜ ˁʠʭ. 
 
 

 

 

 

 

 

        

     

     

 

1.5 

254.  ɼʘ ʙʠ ʦʜʨʝʜʠʣʠ ʚʝʣʠʯʠʥʫ ʦʧʪʠʤʘʣʥʝ ʩʝʨʠʿʝ ʧʦʪʨʝʙʥʦ ʿʝ ʘʥʘʣʠʟʠʨʘʪʠ ʪʨʦʰʢʦʚʝ 

ʧʨʦʠʟʚʦʜˁʝ, ʢʦʿʠ ʩʝ ʤʦʛʫ ʨʘʟʚʨʩʪʘʪʠ ʥʘ: 

 

1. _______________________________________ 

2. _______________________________________ 

3. _______________________________________ 

1.5 

 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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255.  ɼʦʧʫʥʠʪʠ ʩʣʝʜʝ˂ʫ ʪʘʙʝʣʫ: 

  

ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʦʙʨʘʜʘ   

ɻʣʘʚʥʦ ʢʨʝʪʘˁʝ ʚʨʰʠ   

ʇʦʤʦ˂ʥʦ ʢʨʝʪʘˁʝ ʚʨʰʠ   
 

1.5 

256.  ʇʨʝʤʘ ʪʘʯʥʦʩʪʠ ʨʘʜʘ ʩʚʝ ʤʘʰʠʥʝ ʘʣʘʪʢʝ ʩʚʨʩʪʘʥʝ ʩʫ ʫ ʛʨʫʧʝ: 

1. ʤʘʰʠʥʝ ʥʦʨʤʘʣʥʝ ʪʘʯʥʦʩʪʠ 

2. ʤʘʰʠʥʝ ʧʦʚʝ˂ʘʥʝ ʪʘʯʥʦʩʪʠ  

3. ʤʘʰʠʥʝ ʚʠʩʦʢʝ ʪʘʯʥʦʩʪʠ  

4. __________________________ 

5. __________________________ 

2 

257.  ʍʘʙʘˁʝ ʨʝʟʥʦʛ ʘʣʘʪʘ ʥʝʧʦʩʨʝʜʥʦ ʫʪʠʯʝ ʥʘ: 

 

1. _________________________________  

2. _________________________________  

2 

258.   
ʆʧʝʨʘʮʠʿʘ ʿʝ ʜʝʦ ʦʙʨʘʜʥʦʛ ʧʨʦʮʝʩʘ ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ____________________ ʠ  
. 

_____________________. 

2 

259.  ʇʨʝʤʘ ʪʠʧʫ ʢʦʥʩʪʨʫʢʮʠʿʝ ʘʣʘʪʠ ʩʝ ʜʝʣʝ ʥʘ: 

1. ʘʣʘʪʝ ʠʟʨʘʹʝʥʝ ʠʟʿʝʜʥʘ ʦʜ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʘʣʘʪʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 
2. _________________________________________________________________  

3. _________________________________________________________________  

2 

260.  ʂʦʜ ʤʘʰʠʥʘ ʘʣʘʪʢʠ ʩʘ ʢʦʤʧʿʫʪʝʨʩʢʠʤ ʫʧʨʘʚˀʘˁʝʤ ʢʦʨʠʩʪʠ ʩʝ ʩʠʩʪʝʤ ʘʣʘʪʘ ʢʦʿʠ 

ʦʙʫʭʚʘʪʘ ʩʣʝʜʝ˂ʝ ʝʣʝʤʝʥʪʝ: 

 

1. ʜʨʞʘʯ ʘʣʘʪʘ  

2. ʥʘʩʪʘʚʘʢ  

3. ___________________ 

4. ___________________ 

2 
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ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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261.  ʇʨʝʤʘ ʢʦʥʩʪʨʫʢʮʠʿʩʢʦ-ʝʢʩʧʣʦʘʪʘʮʠʿʩʢʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʧʦʤʦ˂ʥʝ ʧʨʠʙʦʨʝ ʤʦʞʝʤʦ 

ʩʚʨʩʪʘʪʠ ʫ ʩʣʝʜʝ˂ʝ ʛʨʫʧʝ: 

 

1. _________________________________ 

2. _________________________________ 

3. ʛʨʫʧʥʠ  ʧʦʤʦ˂ʥʠ ʧʨʠʙʦʨʠ 

4. ʘʛʨʝʛʘʪʥʠ ʧʦʤʦ˂ʥʠ ʧʨʠʙʦʨʠ 

2 

262.  ʇʨʦʿʝʢʪʦʚʘˁʝ ʧʨʦʮʝʩʘ ʟʘ ʂʋ ʤʘʰʠʥʝ ʘʣʘʪʢʝ ʦʙʫʭʚʘʪʘ: 

1. ʛʝʦʤʝʪʨʠʿʫ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ  

2.  ʬʫʥʢʮʠʦʥʠʩʘˁʝ ʤʘʰʠʥʝ ʘʣʘʪʢʝ 

3. ____________________________________ 

4. ____________________________________  

2 

263.  ʂʋ ʦʙʨʘʜʥʠ ʩʠʩʪʝʤ ʟʘ ʝʣʝʢʪʨʦʝʨʦʟʠʦʥʫ ʦʙʨʘʜʫ ʩʘʯʠˁʘʚʘʿʫ: 

1. ʧʦʛʦʥʩʢʠ ʩʠʩʪʝʤ 

2. ʤʝʨʥʠ ʩʠʩʪʝʤ 

3. ʫʧʨʘʚˀʘʯʢʠ ʩʠʩʪʝʤ 

4. ______________________ 

5. _______________________ 

2 

264.  ɽʣʝʢʪʨʦʝʨʦʟʠʦʥʘ ʦʙʨʘʜʘ ʤʦʞʝ ʙʠʪʠ: 

 

1. _______________________________________ 

2. _______________________________________ 

2 

265.  ʃʘʩʝʨʩʢʘ ʦʙʨʘʜʘ ʤʦʞʝ ʙʠʪʠ ʧʦʤʦ˂ʫ: 

 

1. _______________________________________ 

2. _______________________________________ 

 

2 

266.  ʄʘʰʠʥʝ ʘʣʘʪʢʝ ʟʘ ʦʙʨʘʜʫ ʨʝʟʘˁʝʤ ʧʨʠʤʝˁʫʿʫ ʩʝ ʟʘ ʩʣʝʜʝ˂ʝ ʚʨʩʪʝ ʦʙʨʘʜʝ: 

1. ʦʜʩʝʮʘˁʝ ʤʘʪʝʨʠʿʘʣʘ ʪʝʩʪʝʨʘʤʘ  

2. ʨʝʥʜʠʩʘˁʝ 

3. ʙʨʫʰʝˁʝ 

4. _______________________________  

5. _______________________________ 

6. ________________________________ 

3 

267.  ʇʨʝʤʘ ʩʪʝʧʝʥʫ ʘʫʪʦʤʘʪʠʟʘʮʠʿʝ ʤʘʰʠʥʝ ʘʣʘʪʢʝ ʩʚʨʩʪʘʥʝ ʩʫ ʫ: 

 

1. _____________________________________________________ 

2. ______________________________________________________ 

3. ______________________________________________________ 

3 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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268.  ɼʦʧʫʥʠʪʠ ʩʣʝʜʝ˂ʫ ʪʘʙʝʣʫ: 
 
 

 

 

ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʦʙʨʘʜʘ   

ɻʣʘʚʥʦ ʢʨʝʪʘˁʝ ʚʨʰʠ   

ʇʦʤʦ˂ʥʦ ʢʨʝʪʘˁʝ ʚʨʰʠ   
 

3 

269.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʩʪʨʫʛʘʨʩʢʠ ʥʦʞ. ʋʧʠʩʘʪʠ ʫ ʧʨʘʟʥʘ ʧʦˀʘ ʦʩʥʦʚʥʝ ʛʝʦʤʝʪʨʠʿʘʩʢʝ 
ʝʣʝʤʝʥʪʝ ʥʦʞʘ. 

 

 
 

3 

270.  ʂʦʜ ʂʋ ʘʣʘʪʥʠʭ ʤʘʰʠʥʘ ʩʨʝ˂ʫ ʩʝ ʩʣʝʜʝ˂ʝ ʚʨʩʪʝ ʫʧʨʘʚˀʘˁʘ: 

 

1. _________________________________  

2. _________________________________  

3. _________________________________  

 

3 

271.  ʇʨʦʛʨʘʤʠʨʘˁʝ ʂʋ ʘʣʘʪʥʠʭ ʤʘʰʠʥʘ ʤʦʞʝ ʙʠʪʠ: 

 

1. _________________________________  

2. _________________________________  

3. _________________________________  

3 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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272.  ʊʘʯʥʦʩʪ ʦʙʨʘʜʝ ʧʦʜʨʘʟʫʤʝʚʘ: 

 

1. _____________________________________________  

2. _____________________________________________  

3. _____________________________________________  

3 

273.  ʅʘ ʮʨʪʝʞʠʤʘ ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʘʟʣʠʯʠʪʠ ʟʘʭʚʘʪʠ ʧʨʝʤʘ ʥʠʚʦʫ ʩʣʦʞʝʥʦʩʪʠ. ʀʩʧʦʜ ʩʚʘʢʦʛ 
ʮʨʪʝʞʘ ʥʘʧʠʩʘʪʠ ʥʘʟʠʚ ʟʘʭʚʘʪʘ. 
 
 

 
 
 
 

 
 

 

 
 

 

 
___________________ 
 
 

 
_______________________ 

 
_________________________ 

 

3 

274.  ʇʨʠʧʨʝʤʮʠ ʟʘ ʦʙʨʘʜʫ ʨʝʟʘˁʝʤ ʤʦʛʫ ʩʝ ʧʦʜʝʣʠʪʠ ʥʘ: 
 

1. _____________________________________________  

2. _____________________________________________ 

3. _____________________________________________ 

3 

275.  ʇʨʝʤʘ ʚʨʩʪʠ ʘʣʘʪʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʘʣʘʪʠ ʩʝ ʜʝʣʝ ʥʘ: 

1. ___________________________________________________________________  

2. __________________________________________________________________ 

3. ___________________________________________________________________ 

3 

276.  ɸʣʘʪʠ ʟʘ ʝʣʝʢʪʨʦʭʝʤʠʿʩʢʫ ʦʙʨʘʜʫ ʠʟʨʘʹʫʿʫ ʩʝ ʦʜ: 

1. _______________________________________ 

2. _______________________________________ 

3. _______________________________________ 

3 

277.  ʆʧʰʪʘ ʩʪʨʫʢʪʫʨʘ ʩʘʚʨʝʤʝʥʠʭ ʂʋ ʤʝʨʥʠʭ ʤʘʰʠʥʘ ʩʘʩʪʦʿʠ ʩʝ ʠʟ ʦʩʥʦʚʥʠʭ ʤʦʜʫʣʘ: 

 

1. ʥʦʩʝ˂ʘ ʩʪʨʫʢʪʫʨʘ 

2. ʠʥʜʠʢʘʪʦʨʩʢʘ ʿʝʜʠʥʠʮʘ 

3. ʫʧʨʘʚˀʘʯʢʘ ʿʝʜʠʥʠʮʘ 

4. ________________________________ 

5. ________________________________ 

6. ________________________________ 

3 
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ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 
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278.  ʀʟʙʦʨ ʘʣʘʪʘ ʩʘʩʪʦʿʠ ʩʝ ʫ ʦʜʨʝʹʠʚʘˁʫ: 

 

1. _______________________________________ 

2. _______________________________________ 

3. _______________________________________ 

3 

279.  ʂʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʘ ʤʘʰʠʥʘ ʧʨʝʜʩʪʘʚˀʘ ʩʠʩʪʝʤ ʢʦʿʠ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʧʦʜʩʠʩʪʝʤʘ: 

 

1. _________________________________  

2. _________________________________  

3. _________________________________  

4. _________________________________ 

4 

280.  ʅʘ ʢʚʘʣʠʪʝʪ ʦʙʨʘʹʝʥʝ ʧʦʚʨʰʠʥʝ ʫʪʠʯʫ ʩʣʝʜʝ˂ʠ ʬʘʢʪʦʨʠ: 
 

1. ʄʝʪʦʜ ʦʙʨʘʜʝ  

2. ʇʘʨʘʤʝʪʨʠ (ʨʝʞʠʤʠ) ʦʙʨʘʜʝ  

3. ɼʠʥʘʤʠʯʢʦ ʧʦʥʘʰʘˁʝ ʦʙʨʘʜʥʦʛ ʩʠʩʪʝʤʘ 

4. ɻʝʦʤʝʪʨʠʿʘ ʘʣʘʪʘ 

5. ʅʘʩʣʘʛʘ ʥʘ ʛʨʫʜʥʦʿ ʧʦʚʨʰʠʥʠ ʘʣʘʪʘ 

6. __________________________________ 

7. ___________________________________ 

8. ____________________________________ 

4 

281.  ʅʘ ʚʝʣʠʯʠʥʫ ʜʦʜʘʪʢʘ ʟʘ ʦʙʨʘʜʫ ʫʪʠʯʝ ʚʝʣʠʢʠ ʙʨʦʿ ʬʘʢʪʦʨʘ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʩʪʝʧʝʥʦʤ 
ʫʪʠʮʘʿʘ, ʘ ʥʘʿʚʘʞʥʠʿʠ ʩʫ: 

1. ʤʝʨʝ ʠ ʢʦʥʩʪʨʫʢʮʠʦʥʘ ʢʦʥʬʠʛʫʨʘʮʠʿʘ ʜʝʣʘ 

2. ʪʝʭʥʦʣʦʰʢʠ ʫʩʣʦʚʠ ʦʙʨʘʜʝ 

3. ʪʝʭʥʠʯʢʠ ʟʘʭʪʝʚʠ ʫ ʧʦʛʣʝʜʫ ʢʚʘʣʠʪʝʪʘ ʦʙʨʘʜʝ 

4. _____________________________________ 

5. _____________________________________ 

6. _____________________________________ 

4 

282.  ʆʩʥʦʚʥʠ ʤʘʪʝʨʠʿʘʣʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʨʝʟʥʝ ʘʣʘʪʝ ʩʫ: 
 
 

1. ____________________  

2. ____________________  

3. ____________________  

4. ___________________ 

4 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

72 

 

283.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʘ ʛʣʦʜʘʣʘ. ʅʘʧʠʩʘʪʠ ʠʩʧʦʜ ʩʣʠʢʝ ʥʘʟʠʚ ʩʚʘʢʦʛ ʦʜ ˁʠʭ. 
 

 

 

 

 

 

 

 

_______________ 
_______________ 
_______________ 
 

________________  
________________ 
________________  

_______________ 
_______________ 
_______________ 

_______________ 
_______________ 
_______________ 

 

4 

284.  ʇʨʝʤʘ ʚʨʩʪʠ ʝʥʝʨʛʠʿʝ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʝ ʤʝʪʦʜʝ ʦʙʨʘʜʝ ʤʦʛʫ ʩʝ ʧʦʜʝʣʠʪʠ ʥʘ: 

1. _______________________________________ 

2. _______________________________________ 

3. _______________________________________ 

4. _______________________________________ 

4 

285.  ʆʩʥʦʚʥʠ ʦʙʣʠʮʠ ʂʋ ʤʝʨʥʠʭ ʤʘʰʠʥʘ ʧʨʝʤʘ ʥʦʩʝ˂ʦʿ ʢʦʥʩʪʨʫʢʮʠʿʠ ʩʫ: 

 

1. _______________________________________ 

2. _______________________________________ 

3. ______________________________________ 

4. _______________________________________ 

4 

286.  ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʩʪʫʧʢʘ ʚʨʩʪʝ ʦʙʨʘʜʝ ʘʣʘʪʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʜʝʣʝ ʩʝ ʥʘ: 

1. ____________________________________________________  

2. ____________________________________________________  

3. ____________________________________________________  

4. ____________________________________________________  

5. ____________________________________________________ 

6. ____________________________________________________ 

6 

 

ˠ ̯̒̌̆̅̆̉̍ ̗̈́̅́̉̍́ ̔̑̆̅̉̓̉ ̉ ̐̏̃̆̈́̓̉ ̪̐̏̍̏̃̆ ̐̑̆̍́ ̖̈́̓̆̃̔ 
 

287.  ʇʦʚʝʟʘʪʠ ʜʦʜʘʪʢʝ ʟʘ ʩʧʦˀʘʰˁʫ ʫʟʜʫʞʥʫ ʦʙʨʘʜʫ ʥʘ ʩʪʨʫʛʫ ʩʘ ˁʠʭʦʚʠʤ ʦʟʥʘʢʘʤʘ . 
 
 
‏.1        

  
ʜʦʜʘʪʘʢ ʟʘ ʬʠʥʦ ʨʘʟʚʨʪʘˁʝ. 

 
‏ .2     

  
ʜʦʜʘʪʘʢ ʟʘ ʧʨʦʰʠʨʠʚʘˁʝ 

 
‏ .3   

  
ʜʦʜʘʪʘʢ ʟʘ ʛʨʫʙʦ ʨʘʟʚʨʪʘˁʝ 

 

1.5 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

73 

 

288.  ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʤʝʪʦʜʘ ʢʦʪʨˀʘˁʘ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ ʙʨʦʿʘ ʥʘʧʠʩʘʪʠ ʦʩʥʦʚʥʝ 
ʛʝʦʤʝʪʨʠʿʩʢʝ ʝʣʝʤʝʥʪʝ ʤʝʪʦʜʝ ʢʦʪʨˀʘˁʘ. 
 

 

 

1. _____________________________  

2. _____________________________  

3. ʘʣʘʪ  

 

 

2 

289.  ʇʦʚʝʟʘʪʠ ʜʦʜʘʪʢʝ ʟʘ ʩʧʦˀʘʰˁʫ ʫʟʜʫʞʥʫ ʦʙʨʘʜʫ ʥʘ ʩʪʨʫʛʫ ʩʘ ˁʠʭʦʚʠʤ ʦʟʥʘʢʘʤʘ . 
 
 
 
1.♯       

  
ʜʦʜʘʪʘʢ ʟʘ ʛʣʘʯʘˁʝ 

 
     ς‏ .2

  
ʜʦʜʘʪʘʢ ʟʘ ʙʨʫʰʝˁʝ 

 
3. ♯     

  
ʜʦʜʘʪʘʢ ʟʘ ʫʟʜʫʞʥʫ ʬʠʥʫ ʦʙʨʘʜʫ 

 
 ‏ .4

  
ʜʦʜʘʪʘʢ ʟʘ ʫʟʜʫʞʥʫ ʛʨʫʙʫ ʦʙʨʘʜʫ 

 

2 

290.  ʌʦʨʤʫʣʘʮʠʿʘ ʟʘʜʘʪʢʘ ï ʦʩʥʦʚ ʠ ʩʘʜʨʞʘʿ ʟʘʜʘʪʢʘ: 
 
 
 
 
 
 

 

ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʦʤʧʦʥʝʥʪʝ ʦʪʧʦʨʘ 
ʨʝʟʘˁʘ ʧʨʠ ʫʟʜʫʞʥʦʤ ʠ ʧʦʧʨʝʯʥʦʤ ʩʪʨʫʛʘˁʫ. ʅʘ 
ʣʠʥʠʿʠ ʧʦʨʝʜ ʢʦʤʧʦʥʝʥʪʝ ʦʪʧʦʨʘ ʨʝʟʘˁʘ 
ʥʘʧʠʩʘʪʠ ˁʝʥ ʥʘʟʠʚ. 
 

1. F1 - _____________________________ 

2. F2 -______________________________  

       3.   F3 -       ___________________________ 

 

3 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

74 

 

291.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʦʤʧʦʥʝʥʪʝ ʦʪʧʦʨʘ ʨʝʟʘˁʘ ʧʨʠ ʙʫʰʝˁʫ. ʅʘ ʣʠʥʠʿʠ ʧʦʨʝʜ 
ʢʦʤʧʦʥʝʥʪʝ ʦʪʧʦʨʘ ʨʝʟʘˁʘ ʥʘʧʠʩʘʪʠ ˁʝʥ ʥʘʟʠʚ. 
 

 
 
 

1. F1 - ___________________  

2. F2 - ___________________  

3. F3 - ___________________ 

 

3 

292.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʦʤʧʦʥʝʥʪʝ ʦʪʧʦʨʘ ʨʝʟʘˁʘ ʧʨʠ ʙʫʰʝˁʫ. ʅʘ ʣʠʥʠʿʘʤʘ ʧʦʨʝʜ 
ʦʟʥʘʢʘ ʢʦʤʧʦʥʝʥʪʠ ʥʘʧʠʩʘʪʠ ˁʠʭʦʚʝ ʧʫʥʝ ʥʘʟʠʚʝ: 

 
 
 
 
 

1. Fom __________________________ 

2. Fr ____________________________ 

3. Fa ____________________________ 

 

3 

293.  ʇʦʚʝʟʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʟʥʘʢʝ ʭʨʘʧʘʚʦʩʪʠ ʩʘ ˁʠʭʦʚʠʤ ʟʥʘʯʝˁʝʤ: 
 
 
 
 
 
1. Ὑ - 

  
ʤʘʢʩʠʤʘʣʥʘ ʚʠʩʠʥʘ ʥʝʨʘʚʥʠʥʘ 

 
2. Ὑ- 

  
ʩʨʝʜˁʝ ʘʨʠʪʤʝʪʠʯʢʦ ʦʜʩʪʫʧʘˁʝ ʧʨʦʬʠʣʘ ʦʜ ʩʨʝʜˁʝ ʣʠʥʠʿʝ 
ʧʨʦʬʠʣʘ 

 
3. Ὑ - 

  
ʩʨʝʜˁʘ ʚʠʩʠʥʘ ʥʝʨʘʚʥʠʥʘ 

 

3 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

75 

 

294.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʘʟʚʨʪʘʯʠ. ʀʩʧʨʝʜ ʥʘʟʠʚʘ ʨʘʟʚʨʪʘʯʘ ʫʧʠʩʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ. 
 
 
  

 
 
 
 
  

ʨʘʟʚʨʪʘʯ ʦʜ ʙʨʟʦʨʝʟʥʦʛ ʯʘʣʠʢʘ ʩʘ ʮʠʣʠʥʜʨʠʯʥʦʤ ʜʨʰʢʦʤ 

  

ʨʘʟʚʨʪʘʯ ʦʜ ʙʨʟʦʨʝʟʥʦʛ ʯʘʣʠʢʘ ʩʘ ʢʦʥʫʩʥʦʤ ʜʨʰʢʦʤ 

  
ʥʘʩʘʜʥʠ ʨʘʟʚʨʪʘʯ ʩʘ ʫʤʝʮʠʤʘ ʦʜ ʪʚʨʜʦʛ ʤʝʪʘʣʘ 

 

3 

295.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʝ ʟʘʚʦʿʥʝ ʙʫʨʛʠʿʝ. ʀʩʧʨʝʜ ʥʘʟʠʚʘ ʟʘʚʦʿʥʠʭ ʙʫʨʛʠʿʘ ʫʧʠʩʘʪʠ 
ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ. 

 
 
  

ʟʘʚʦʿʥʘ ʙʫʨʛʠʿʘ ʩʘ ʢʦʥʫʩʥʦʤ ʜʨʰʢʦʤ ʠ ʫʤʝʮʠʤʘ ʦʜ ʪʚʨʜʦʛ ʤʝʪʘʣʘ 

  
ʟʘʚʦʿʥʘ ʙʫʨʛʠʿʘ ʩʘ ʢʦʥʫʩʥʦʤ ʜʨʰʢʦʤ ʦʜ ʙʨʟʦʨʝʟʥʦʛ ʯʝʣʠʢʘ 

  
ʟʘʚʦʿʥʘ ʙʫʨʛʠʿʘ ʩʘ ʮʠʣʠʥʜʨʠʯʥʦʤ ʜʨʰʢʦʤ ʦʜ ʙʨʟʦʨʝʟʥʦʛ ʯʝʣʠʢʘ 

  
ʟʘʚʦʿʥʘ ʙʫʨʛʠʿʘ ʩʘ ʮʠʣʠʥʜʨʠʯʥʦʤʜʨʰʢʦʤ ʠ ʫʤʝʮʠʤʘ ʦʜ ʪʚʨʜʦʛ ʤʝʪʘʣʘ 

 

4 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

76 

 

296.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫʧʫʰʪʘʯʠ. ʀʩʧʨʝʜ ʥʘʟʠʚʘ ʫʧʫʰʪʘʯʘ ʫʧʠʩʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ. 
 
 

 
 
 
  

ʯʝʦʥʠ ʫʧʫʰʪʘʯ ʩʘ ʚʦʹʠʮʦʤ ʠ ʢʦʥʫʩʥʦʤ ʜʨʰʢʦʤ 

  
ʥʘʩʘʜʥʠ ʫʧʫʰʪʘʯ ʩʘ ʫʤʝʮʠʤʘ ʦʜ ʪʚʨʜʦʛ ʤʝʪʘʣʘ 

  
ʟʘʚʦʿʥʠ ʫʧʫʰʪʘʯ ʩʘ ʢʦʥʫʩʥʦʤʜʨʰʢʦʤ 

  
ʢʦʥʫʩʥʠ ʫʧʫʰʪʘʯ ʩʘ ʢʦʥʫʩʥʦʤ ʜʨʰʢʦʤ 

 

4 

297.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʧʨʦʰʠʨʠʚʘʯʠ. ʇʦʨʝʜ ʥʘʟʠʚʘ ʧʨʦʰʠʨʠʚʘʯʘ ʫʧʠʩʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ 
ʙʨʦʿ ʩʘ ʩʣʠʢʝ. 
 

 
 
  

ʧʨʦʰʠʨʠʚʘʯ ʩʘ ʢʦʥʫʩʥʦʤ ʜʨʰʢʦʤ ʦʜ ʙʨʟʦʨʝʟʥʦʛ ʯʝʣʠʢʘ 

  
ʧʨʦʰʠʨʠʚʘʯ ʩʘ ʮʠʣʠʥʜʨʠʯʥʦʤ ʜʨʰʢʦʤ ʦʜ ʙʨʟʦʨʝʟʥʦʛ ʯʝʣʠʢʘ 

  
ʥʘʩʘʜʥʠ ʧʨʦʰʠʨʠʚʘʯ ʩʘ ʫʤʝʮʠʤʘ ʦʜ ʪʚʨʜʦʛ ʤʝʪʘʣʘ 

  
ʧʨʦʰʠʨʠʚʘʯ ʩʘ ʢʦʥʫʩʥʦʤ ʜʨʰʢʦʤ ʠ ʫʤʝʮʠʤʘ ʦʜ ʪʚʨʜʦʛ ʤʝʪʘʣʘ 

 

4 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
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298.  ʅʘ ʩʣʠʮʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʩʪʨʫʛʘʨʩʢʠ ʥʦʞʝʚʠ ʦʜ ʙʨʟʦʨʝʟʥʦʛ ʯʝʣʠʢʘ. ʀʩʧʨʝʜ ʥʘʟʠʚʘ 
ʩʪʨʫʛʘʨʩʢʦʛ ʥʦʞʘ ʫʧʠʩʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ ʩʘ ʩʣʠʢʝ. 

 
 
  

ʥʦʞ ʟʘ ʫʥʫʪʨʘʰˁʝ ʫʩʝʮʘˁʝ 

 ʥʦʞ ʟʘ ʫʥʫʪʨʘʰˁʫ ʬʠʥʫ ʦʙʨʘʜʫ 

 ʧʨʘʚ ʥʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʫʟʜʫʞʥʫ ʛʨʫʙʫ ʦʙʨʘʜʫ     

 ʢʨʠʚ ʥʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʛʨʫʙʫ ʦʙʨʘʜʫ 

 ʙʦʯʥʠ ʥʦʞ 

 ʧʨʘʚ ʥʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʬʠʥʫ ʦʙʨʘʜʫ 

 ʢʨʠʚ ʥʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʬʠʥʫ ʦʙʨʘʜʫ 

 ʥʦʞ ʟʘ ʫʥʫʪʨʘʰˁʫ ʛʨʫʙʫ ʦʙʨʘʜʫ 

 ʥʦʞ ʟʘ ʫʩʝʮʘˁʝ ʠ ʦʜʩʝʮʘˁʝ 

 

4.5 
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ɸʅɽʂʉ 3. ʈʘʜʥʠ ʟʘʜʘʮʠ  
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ʇʦʰʪʦʚʘʥʠ ʫʯʝʥʠʮʠ, ʤʝʥʪʦʨʠ ʠ ʦʮʝˁʠʚʘʯʠ, 
 

 

ʇʨʝʜ ʚʘʤʘ ʩʫ ʨʘʜʥʠ ʟʘʜʘʮʠ ʠ ʦʙʨʘʩʮʠ ʟʘ ʦʮʝˁʠʚʘˁʝ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʟʘʩʪʫʧˀʝʥʠ ʥʘ ʤʘʪʫʨʩʢʦʤ 

ʧʨʘʢʪʠʯʥʦʤ ʨʘʜʫ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ Tʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ. 

ʅʘʤʝˁʝʥʠ ʩʫ ʟʘ ʚʝʞʙʘˁʝ ʠ ʧʨʠʧʨʝʤʫ ʟʘ ʧʦʣʘʛʘˁʝ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ, ʢʘʦ ʠ ʦʮʝˁʠʚʘʯʠʤʘ ʟʘ ʫʩʚʘʿʘˁʝ 

ʧʨʠʤʝˁʝʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ ʦʮʝˁʠʚʘˁʘ. 
 
ɿʘʜʘʮʠ ʩʫ ʨʘʩʧʦʨʝʹʝʥʠ ʧʨʝʤʘ ʢʦʤʧʝʪʝʥʮʠʿʘʤʘ ʢʦʿʝ ʩʝ ʧʨʦʚʝʨʘʚʘʿʫ ʥʘ ʠʩʧʠʪʫ ʠ ʪʦ ʩʚʠ ʟʘʜʘʮʠ ʩʘ 

ʦʟʥʘʢʦʤ ɸ ʦʜʥʦʩʝ ʩʝ ʥʘ ʢʦʤʧʝʪʝʥʮʠʿʫ ʇʨʠʧʨʝʤʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʠ ʠʟʨʘʜʘ 

ʧʨʦʛʨʘʤʘ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ, ʜʦʢ ʟʘʜʘʮʠ ʦʟʥʘʯʝʥʠ ʩʣʦʚʦʤ ɹ ʦʜʛʦʚʘʨʘʿʫ 

ʢʦʤʧʝʪʝʥʮʠʿʠ ʀʟʨʘʜʘ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʦʿ ʤʘʰʠʥʠ. ʋ ʦʢʚʠʨʫ ʩʚʘʢʦʛ 

ʟʘʜʘʪʢʘ ʧʨʦʚʝʨʘʚʘ ʩʝ ʫʯʝʥʠʢʦʚʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫ ʧʦʛʣʝʜʫ ʧʣʘʥʠʨʘˁʘ ʠ ʦʨʛʘʥʠʟʘʮʠʿʝ ʨʘʜʘ, 

ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʨʘʜʫ, ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʢʘʦ ʠ ʦʜʥʦʩ ʧʨʝʤʘ ʨʘʜʫ ʠ ʩʨʝʜʩʪʚʠʤʘ ʟʘ ʨʘʜ ʠ ʧʦʪʨʝʙʠ 

ʚʦʹʝˁʘ ʝʚʠʜʝʥʮʠʿʝ ʦ ʨʘʜʫ. 

ʅʘʢʦʥ ʧʨʘʢʪʠʯʥʦʛ ʠʟʚʦʹʝˁʘ ʠ ʟʘʚʨʰʝʥʦʛ ʦʮʝˁʠʚʘˁʘ, ʫʯʝʥʠʢ ʠʟʣʘʞʝ ʩʚʦʿʝ ʫʪʠʩʢʝ ʦ ʠʟʚʨʰʝʥʦʤ 

ʟʘʜʘʪʢʫ, ʨʘʟʛʦʚʘʨʘ ʩʘ ʢʦʤʠʩʠʿʦʤ ʦ ʧʨʠʤʝˁʝʥʦʤ ʥʘʯʠʥʫ ʨʘʜʘ ʠʣʠ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʜʨʫʛʘʯʠʿʝʛ ʧʨʠʩʪʫʧʘ 

ʠʟʚʨʰʝˁʫ ʫ ʥʝʢʠʤ ʜʨʫʛʠʤ ʫʩʣʦʚʠʤʘ ʠ ʩʠʪʫʘʮʠʿʘʤʘ. ʆʚʘʿ ʫʩʤʝʥʠ ʜʝʦ ʥʝ ʫʣʘʟʠ ʫ ʢʦʥʘʯʥʫ ʦʮʝʥʫ.  

ʉʚʘʢʠ ʨʘʜʥʠ ʟʘʜʘʪʘʢ ʜʦʥʦʩʠ ʤʘʢʩʠʤʘʣʥʦ 100 ʙʦʜʦʚʘ. ʋʯʝʥʠʢ ʤʦʨʘ ʦʩʪʚʘʨʠʪʠ ʥʘʿʤʘˁʝ 50 

ʙʦʜʦʚʘ ʥʘ ʩʚʘʢʦʤ ʟʘʜʘʪʢʫ ʢʘʢʦ ʙʠ ʧʦʣʦʞʠʦ ʠʩʧʠʪ. ʆʙʨʘʩʮʠ ʟʘ ʦʮʝˁʠʚʘˁʝ ʩʘʜʨʞʝ ʫʪʚʨʹʝʥʝ ʘʩʧʝʢʪʝ, 

ʠʥʜʠʢʘʪʦʨʝ ʦʮʝˁʠʚʘˁʘ ʢʘʦ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʤʝʨʝ ʧʨʦʮʝʥʝ ʜʘʪʝ ʢʨʦʟ ʜʚʦʩʪʝʧʝʥʫ ʩʢʘʣʫ.  

 

ʇʨʘʚʠʣʥʦ ʦʙʘʚˀʘˁʝ ʦʧʝʨʘʮʠʿʘ ʧʨʠʣʠʢʦʤ ʧʨʘʢʪʠʯʥʦʛ ʠʟʚʦʹʝˁʘ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʿʝ ʫʯʝʥʠʢ: 

ʩʧʦʩʦʙʘʥ ʜʘ ʩʘʤʦʩʪʘʣʥʦ ʦʙʘʚˀʘ ʨʘʜʥʝ ʟʘʜʘʪʢʝ, ʧʦʢʘʟʫʿʝ ʜʘ ʧʦʩʝʜʫʿʝ ʥʝʦʧʭʦʜʥʘ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʝ ʟʘ 

ʠʟʚʨʰʘʚʘˁʝ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʩʣʦʚʘ ʠ ʧʦʚʝʟʠʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʢʦʨʘʢʘ ʫ ʦʢʚʠʨʫ ˁʠʭ; ʧʨʝʫʟʠʤʘ 

ʦʜʛʦʚʦʨʥʦʩʪ ʟʘ ʧʨʠʤʝʥʫ ʧʨʦʮʝʜʫʨʘ, ʩʨʝʜʩʪʘʚʘ ʠ ʦʨʛʘʥʠʟʘʮʠʿʫ ʩʦʧʩʪʚʝʥʦʛ ʨʘʜʘ. ʉʚʠ ʥʘʚʝʜʝʥʠ 

ʢʨʠʪʝʨʠʿʫʤʠ ʤʦʨʘʿʫ ʙʠʪʠ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʧʨʠʣʠʢʦʤ ʧʨʦʮʝʥʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ.  

 

ʈʘʜʥʠ ʟʘʜʘʮʠ ʢʦʿʝ ˂ʝ ʙʠʪʠ ʨʝʘʣʠʟʦʚʘʥʠ ʥʘ ʟʘʚʨʰʥʦʤ ʠʩʧʠʪʫ ʦʤʦʛʫ˂ʘʚʘʿʫ ʧʨʦʚʝʨʫ 

ʦʩʧʦʩʦʙˀʝʥʦʩʪʠ ʫʯʝʥʠʢʘ ʟʘ ʦʙʘʚˀʘˁʝ ʢʦʥʢʨʝʪʥʠʭ ʧʦʩʣʦʚʘ ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʿʫ ʟʘ ʢʦʿʫ ʩʫ ʩʝ ʰʢʦʣʦʚʘʣʠ, 

ʢʘʦ ʠ ʫʪʚʨʹʠʚʘˁʝ ʩʧʨʝʤʥʦʩʪʠ ʟʘ ʫʢˀʫʯʠʚʘˁʝ ʫ ʩʚʝʪ ʨʘʜʘ.  

 

ɾʝʣʠʤʦ ʚʘʤ ʩʨʝ˂ʘʥ ʠ ʫʩʧʝʰʘʥ ʨʘʜ!  

 

 

           ɸʫʪʦʨʠ 
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ʃʀʉʊɸ ʈɸɼʅʀʍ ɿɸɼɸʊɸʂɸ 
 

ʇʦ ʟʘʚʨʰʝʥʦʤ ʦʙʨʘʟʦʚʘˁʫ ʟʘ ʦʙʨʘʟʦʚʥʠ ʧʨʦʬʠʣ ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ 
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ʊʂʋ - ɸʉ1 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ1 

ʊʂʋ ï ɸʉ2 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ2 

ʊʂʋ - ɸʉ3 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ3 

ʊʂʋ - ɸʉ4 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ4 

ʊʂʋ - ɸʉ5 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ5 

ʊʂʋ - ɸʉ6 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ6 

ʊʂʋ - ɸʉ7 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ7 

ʊʂʋ - ɸʉ8 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ8 

ʊʂʋ - ɸʉ9 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ9 

ʊʂʋ - ɸʉ10 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ10 

ʊʂʋ - ɸʉ11 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ11 

ʊʂʋ - ɸʉ12 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ12 

ʊʂʋ - ɸɻ1 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ1 

ʊʂʋ - ɸɻ2 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ2 

ʊʂʋ - ɸɻ3 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ3 

ʊʂʋ - ɸɻ4 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ4 

ʊʂʋ - ɸɻ5 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ5 

ʊʂʋ - ɸɻ6 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ6 

ʊʂʋ - ɸɻ7 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ7 

ʊʂʋ - ɸɻ8 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ8 

ʊʂʋ - ɸɻ9 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ9 

ʊʂʋ - ɸɻ10 ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ10 
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ʊʂʋ - ɹʉ2 ʀʟʨʘʜʘ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʦʿ ʤʘʰʠʥʠ ɹʉ2 

ʊʂʋ - ɹʉ3 ʀʟʨʘʜʘ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʦʿ ʤʘʰʠʥʠ ɹʉ3 

ʊʂʋ - ɹʉ4 ʀʟʨʘʜʘ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʦʿ ʤʘʰʠʥʠ ɹʉ4 

ʊʂʋ - ɹɻ1 ʀʟʨʘʜʘ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʦʿ ʤʘʰʠʥʠ ɹɻ1 

ʊʂʋ - ɹɻ2 ʀʟʨʘʜʘ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʦʿ ʤʘʰʠʥʠ ɹɻ2 

ʊʂʋ - ɹɻ3 ʀʟʨʘʜʘ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʦʿ ʤʘʰʠʥʠ ɹɻ3 

ʊʂʋ - ɹɻ4 ʀʟʨʘʜʘ ʨʘʜʥʦʛ ʧʨʝʜʤʝʪʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʦʿ ʤʘʰʠʥʠ ɹɻ4 
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ʊʂʋ-ɸʉ1 
 
ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ1 
 
ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ Aʉ1 ʠ ʧʨʠʧʨʝʤʢʘ ø30x100 ʩʘ ʟʘʙʫʰʝʥʠʤ ʩʨʝʜʠʰʥʠʤ 
ʛʥʝʟʜʦʤ, ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 
ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 
ʩʪʨʫʛ). 
ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ.  
ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ʅʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ ï ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,15 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 

ʅʝʫʪʨʘʣʥʠ ʥʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ - ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,1 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 
ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 
ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 
(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   
 
ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   
 
 
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

85 

 

 
  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

86 

 

ʊʂʋ-ɸʉ2 
 
ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ2 
 
ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ Aʉ2 ʠ ʧʨʠʧʨʝʤʢʘ ø30x100 ʩʘ ʟʘʙʫʰʝʥʠʤ ʩʨʝʜʠʰʥʠʤ 
ʛʥʝʟʜʦʤ, ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 
ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 
ʩʪʨʫʛ). 
ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. 
ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ʅʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ ï ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,15 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 

ʅʝʫʪʨʘʣʥʠ ʥʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ - ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,1 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 
ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 
ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 
(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   
 
ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

87 

 

 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

88 

 

ʊʂʋ-ɸʉ3 
 
ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ3 
 
ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ Aʉ3 ʠ ʧʨʠʧʨʝʤʢʘ ø30x100 ʩʘ ʟʘʙʫʰʝʥʠʤ ʩʨʝʜʠʰʥʠʤ 
ʛʥʝʟʜʦʤ, ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 
ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 
ʩʪʨʫʛ). 
ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. 
ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ʅʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ ï ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,15 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 

ʅʝʫʪʨʘʣʥʠ ʥʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ - ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,1 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 
ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 
ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 
(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   
 
ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

89 

 

 
  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

90 

 

ʊʂʋ-ɸʉ4 
 
ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ4 
 
ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ Aʉ4 ʠ ʧʨʠʧʨʝʤʢʘ ø30x100 ʩʘ ʟʘʙʫʰʝʥʠʤ ʩʨʝʜʠʰʥʠʤ 
ʛʥʝʟʜʦʤ, ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 
ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 
ʩʪʨʫʛ). 
ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. 
ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ʅʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ ï ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,15 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 

ʅʝʫʪʨʘʣʥʠ ʥʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ - ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,1 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 
ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 
ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 
(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   
 
ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ʊʂʋ-ɸʉ5 
 
ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ5 
 
ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ Aʉ5 ʠ ʧʨʠʧʨʝʤʢʘ ø30x100 ʩʘ ʟʘʙʫʰʝʥʠʤ ʩʨʝʜʠʰʥʠʤ 
ʛʥʝʟʜʦʤ, ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 
ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 
ʩʪʨʫʛ). 
ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. 
ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ʅʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ ï ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,15 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 

ʅʝʫʪʨʘʣʥʠ ʥʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ - ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,1 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 
ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 
ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 
(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   
 
ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

94 

 

ʊʂʋ-ɸʉ6 
 
ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ6 
 
ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ Aʉ6 ʠ ʧʨʠʧʨʝʤʢʘ ø30x100 ʩʘ ʟʘʙʫʰʝʥʠʤ ʩʨʝʜʠʰʥʠʤ 
ʛʥʝʟʜʦʤ, ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 
ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 
ʩʪʨʫʛ). 
ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. 
ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ʅʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ ï ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,15 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 

ʅʝʫʪʨʘʣʥʠ ʥʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ - ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,1 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 
ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 
ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 
(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   
 
ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   
 
 
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

95 

 

 
  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

96 

 

ʊʂʋ-ɸʉ7 
 
ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ7 
 
ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ Aʉ7 ʠ ʧʨʠʧʨʝʤʢʘ ø30x100 ʩʘ ʟʘʙʫʰʝʥʠʤ ʩʨʝʜʠʰʥʠʤ 
ʛʥʝʟʜʦʤ, ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 
ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 
ʩʪʨʫʛ). 
ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. 
ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ʅʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ ï ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,15 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 

ʅʝʫʪʨʘʣʥʠ ʥʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ - ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,1 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 
ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 
ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 
(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   
 
ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

97 

 

 
  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

98 

 

ʊʂʋ-ɸʉ8 
 
ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ8 
 
ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ Aʉ8 ʠ ʧʨʠʧʨʝʤʢʘ ø30x100 ʩʘ ʟʘʙʫʰʝʥʠʤ ʩʨʝʜʠʰʥʠʤ 
ʛʥʝʟʜʦʤ, ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 
ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 
ʩʪʨʫʛ). 
ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. 
ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ʅʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ ï ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,15 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 

ʅʦʞ ʟʘ ʫʩʝʮʘˁʝ ʞˀʝʙʦʚʘ ʰʠʨʠʥʝ 3mm 

 
ʆʙʨʘʜʘ ʥʘ ʤʝʨʫ 

 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=100[m/min] 

ʂʦʨʘʢ: s=0,05 [mm/o] 

ʅʘʿʚʝ˂ʘ ʜʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=2,5 [mm] 

 
ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 
ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 
(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   
 
ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

99 

 

 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

100 

 

ʊʂʋ-ɸʉ9 
 
ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ9 
 
ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ Aʉ9 ʠ ʧʨʠʧʨʝʤʢʘ ø30x100 ʩʘ ʟʘʙʫʰʝʥʠʤ ʩʨʝʜʠʰʥʠʤ 
ʛʥʝʟʜʦʤ ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 
ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 
ʩʪʨʫʛ). 
ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. 
ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ʅʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ ï ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,15 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 

ʅʦʞ ʟʘ ʫʩʝʮʘˁʝ ʞˀʝʙʦʚʘ ʰʠʨʠʥʝ 3mm 

 
ʆʙʨʘʜʘ ʥʘ ʤʝʨʫ 

 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=100[m/min] 

ʂʦʨʘʢ: s=0,05 [mm/o] 

ʅʘʿʚʝ˂ʘ ʜʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=2,5 [mm] 

 
ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 
ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 
(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   
 
ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

101 

 

  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

102 

 

ʊʂʋ-ɸʉ10 
 
ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ10 
 
ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ Aʉ10 ʠ ʧʨʠʧʨʝʤʢʘ ø30x100 ʩʘ ʟʘʙʫʰʝʥʠʤ ʩʨʝʜʠʰʥʠʤ 
ʛʥʝʟʜʦʤ ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 
ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 
ʩʪʨʫʛ). 
ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. 
ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ʅʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ ï ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,15 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 

ʅʦʞ ʟʘ ʫʩʝʮʘˁʝ ʞˀʝʙʦʚʘ ʰʠʨʠʥʝ 3mm 

 
ʆʙʨʘʜʘ ʥʘ ʤʝʨʫ 

 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=100[m/min] 

ʂʦʨʘʢ: s=0,05 [mm/o] 

ʅʘʿʚʝ˂ʘ ʜʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=2,5 [mm] 

 
ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 
ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 
(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   
 
ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

103 

 

 
  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

104 

 

ʊʂʋ-ɸʉ11 
 
ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ11 
 
ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ Aʉ11 ʠ ʧʨʠʧʨʝʤʢʘ ø30x100 ʩʘ ʟʘʙʫʰʝʥʠʤ ʩʨʝʜʠʰʥʠʤ 
ʛʥʝʟʜʦʤ, ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 
ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 
ʩʪʨʫʛ). 
ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. 
ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ʅʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ ï ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,15 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 

ʅʦʞ ʟʘ ʨʝʟʘˁʝ ʩʧʦˀʘʰˁʝʛ ʤʝʪʨʠʯʢʦʛ ʥʘʚʦʿʘ 

 
         ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=60 [m/min] 

ʂʦʨʘʢ: P=1.25  [mm/o] Ý h=0.767mm 

ɹʨʦʿ ʧʨʦʣʘʟʘ i=5 

 
ʌʠʥʘ ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=60 [m/min] 

ʂʦʨʘʢ: P=1.25  [mm/o]  

ɹʨʦʿ ʧʨʦʣʘʟʘ i=2 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʘ=0.02 [mm] 

 
ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 
ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 
(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   
 
ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   
 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ʊʂʋ-ɸʉ12 
 
ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aʉ12 
 
ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ Aʉ12 ʠ ʧʨʠʧʨʝʤʢʘ ø30x100 ʩʘ ʟʘʙʫʰʝʥʠʤ ʩʨʝʜʠʰʥʠʤ 
ʛʥʝʟʜʦʤ, ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 
ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 
ʩʪʨʫʛ). 
ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. 
ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ʅʦʞ ʟʘ ʩʧʦˀʘʰˁʫ ʦʙʨʘʜʫ ï ʨʝʟʥʠ ʚʨʭ ʧʦʜ ʫʛʣʦʤ ʦʜ 55Á 

 
ʋʟʜʫʞʥʘ ʦʙʨʘʜʘ 

 
ɻʨʫʙʘ 
ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=230 [m/min] 

ʂʦʨʘʢ: s=0,15 [mm/o] 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ: a=1 [mm] 

 

ʅʦʞ ʟʘ ʨʝʟʘˁʝ ʩʧʦˀʘʰˁʝʛ ʤʝʪʨʠʯʢʦʛ ʥʘʚʦʿʘ 

 
         ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=60 [m/min] 

ʂʦʨʘʢ: P=1  [mm/o] Ý h=0.613mm 

ɹʨʦʿ ʧʨʦʣʘʟʘ i=5 

 
ʌʠʥʘ ʦʙʨʘʜʘ 

ɹʨʟʠʥʘ ʨʝʟʘˁʘ: v=60 [m/min] 

ʂʦʨʘʢ: P=1  [mm/o]  

ɹʨʦʿ ʧʨʦʣʘʟʘ i=2 

ɼʫʙʠʥʘ ʨʝʟʘˁʘ ʘ=0.02 [mm] 

 
ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 
ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 
(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   
 
ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   
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ʇʈʀʃʆɿʀ ɿɸ ɿɸɼɸʊʂɽ ɸʉ 

 
 
ʊʂʋ ï ɸʉ1 
ʊʂʋ ï ɸʉ2 
ʊʂʋ ï ɸʉ3 
ʊʂʋ ï ɸʉ4 
ʊʂʋ ï ɸʉ5 
ʊʂʋ ï ɸʉ6 
ʊʂʋ ï ɸʉ7 
ʊʂʋ ï ɸʉ8 
ʊʂʋ ï ɸʉ9 
ʊʂʋ ï ɸʉ10 
ʊʂʋ ï ɸʉ11 
ʊʂʋ ï ɸʉ12 
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ʊʂʋ - ɸɻ1 

 

ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ1 

 

ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ ɸɻ1 ʠ ʧʨʠʧʨʝʤʢʘ 50x100x15 ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 

ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 

ʛʣʦʜʘʣʠʮʫ). 

ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. ʈʘʜʥʠ ʢʦʤʘʜ ʩʝ ʦʙʨʘʹʫʿʝ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ. 

 

ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ɺʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʌ10 ʩʘ ʜʚʘ ʨʝʟʥʘ ʢʣʠʥʘ 

 
ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʦʿ ʦʙʨʪʘʿʘ: n=1800[o/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʫ ʨʘʚʥʠ: vpr=180[mm/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʧʨʠ ʧʨʦʜʠʨʘˁʫ: vpʘ=90[mm/min] 

 

ɺʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʌ 6 ʩʘ ʜʚʘ ʨʝʟʥʘ ʢʣʠʥʘ 

 
ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʦʿ ʦʙʨʪʘʿʘ: n=2500[o/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʫ ʨʘʚʥʠ: vpr=150[mm/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʧʨʠ ʧʨʦʜʠʨʘˁʫ: vpʘ=75[mm/min] 

 

ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 

ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 

(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   

 

ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   

 
 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

114 

 

 
  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

115 

 

ʊʂʋ ï ɸɻ2 

 

ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ2 

 

ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ ɸɻ2 ʠ ʧʨʠʧʨʝʤʢʘ 50x100x15 ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 

ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 

ʛʣʦʜʘʣʠʮʫ). 

ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. ʈʘʜʥʠ ʢʦʤʘʜ ʩʝ ʦʙʨʘʹʫʿʝ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ. 

 

ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ɺʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʌ10 ʩʘ ʜʚʘ ʨʝʟʥʘ ʢʣʠʥʘ 

 
ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʦʿ ʦʙʨʪʘʿʘ: n=1800[o/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʫ ʨʘʚʥʠ: vpr=180[mm/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʧʨʠ ʧʨʦʜʠʨʘˁʫ: vpʘ=90[mm/min] 

 

ɺʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʌ 6 ʩʘ ʜʚʘ ʨʝʟʥʘ ʢʣʠʥʘ 

 
ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʦʿ ʦʙʨʪʘʿʘ: n=2500[o/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʫ ʨʘʚʥʠ: vpr=150[mm/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʧʨʠ ʧʨʦʜʠʨʘˁʫ: vpʘ=75[mm/min] 

 

ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 

ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 

(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   

 

ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ʊʂʋ ï ɸɻ3 

 

ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ3 

 

ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ ɸɻ3 ʠ ʧʨʠʧʨʝʤʢʘ 50x100x15 ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 

ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 

ʛʣʦʜʘʣʠʮʫ). 

ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. ʈʘʜʥʠ ʢʦʤʘʜ ʩʝ ʦʙʨʘʹʫʿʝ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ. 

 

ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ɺʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʌ10 ʩʘ ʜʚʘ ʨʝʟʥʘ ʢʣʠʥʘ 

 
ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʦʿ ʦʙʨʪʘʿʘ: n=1800[o/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʫ ʨʘʚʥʠ: vpr=180[mm/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʧʨʠ ʧʨʦʜʠʨʘˁʫ: vpʘ=90[mm/min] 

 

ɺʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʌ 6 ʩʘ ʜʚʘ ʨʝʟʥʘ ʢʣʠʥʘ 

 
ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʦʿ ʦʙʨʪʘʿʘ: n=2500[o/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʫ ʨʘʚʥʠ: vpr=150[mm/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʧʨʠ ʧʨʦʜʠʨʘˁʫ: vpʘ=75[mm/min] 

 

ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 

ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 

(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   

 

ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   

 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 
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ʊʂʋ ï ɸɻ4 

 

ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ4 

 

ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ ɸɻ4 ʠ ʧʨʠʧʨʝʤʢʘ 50x100x15 ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 

ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 

ʛʣʦʜʘʣʠʮʫ). 

ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. ʈʘʜʥʠ ʢʦʤʘʜ ʩʝ ʦʙʨʘʹʫʿʝ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ. 

 

ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ɺʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʌ10 ʩʘ ʜʚʘ ʨʝʟʥʘ ʢʣʠʥʘ 

 
ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʦʿ ʦʙʨʪʘʿʘ: n=1800[o/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʫ ʨʘʚʥʠ: vpr=180[mm/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʧʨʠ ʧʨʦʜʠʨʘˁʫ: vpʘ=90[mm/min] 

 

ɺʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʌ 6 ʩʘ ʜʚʘ ʨʝʟʥʘ ʢʣʠʥʘ 

 
ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʦʿ ʦʙʨʪʘʿʘ: n=2500[o/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʫ ʨʘʚʥʠ: vpr=150[mm/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʧʨʠ ʧʨʦʜʠʨʘˁʫ: vpʘ=75[mm/min] 

 

ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 

ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 

(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   

 

ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

120 

 

 
  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

121 

 

ʊʂʋ ï ɸɻ5 

 

ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ5 

 

ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ ɸɻ5 ʠ ʧʨʠʧʨʝʤʢʘ 50x100x15 ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 

ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 

ʛʣʦʜʘʣʠʮʫ). 

ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. ʈʘʜʥʠ ʢʦʤʘʜ ʩʝ ʦʙʨʘʹʫʿʝ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ. 

 

ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ɺʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʌ10 ʩʘ ʜʚʘ ʨʝʟʥʘ ʢʣʠʥʘ 

 
ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʦʿ ʦʙʨʪʘʿʘ: n=1800[o/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʫ ʨʘʚʥʠ: vpr=180[mm/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʧʨʠ ʧʨʦʜʠʨʘˁʫ: vpʘ=90[mm/min] 

 

ɺʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʌ 6 ʩʘ ʜʚʘ ʨʝʟʥʘ ʢʣʠʥʘ 

 
ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʦʿ ʦʙʨʪʘʿʘ: n=2500[o/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʫ ʨʘʚʥʠ: vpr=150[mm/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʧʨʠ ʧʨʦʜʠʨʘˁʫ: vpʘ=75[mm/min] 

 

ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 

ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 

(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   

 

ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

122 

 

 
  



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

123 

 

ʊʂʋ ï ɸɻ6 

 

ʀʟʨʘʜʘ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ Aɻ6 

 

ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʦʛ ʨʘʜʠʦʥʠʯʢʦʛ ʮʨʪʝʞʘ ɸɻ6 ʠ ʧʨʠʧʨʝʤʢʘ 50x100x15 ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʫʧʨʘʚˀʘʥʫ ʤʘʰʠʥʫ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʨʘʜʠʪʠ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ:  

- ʧʣʘʥ ʩʪʝʟʘˁʘ (ʩʢʠʮʠʨʘʪʠ ʥʘʯʠʥ ʩʪʝʟʘˁʘ, ʦʩʣʘˁʘˁʘ ʠ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ) 

- ʧʣʘʥ ʦʙʨʘʜʝ (ʥʘʮʨʪʘʪʠ ʧʣʘʥ ʦʙʨʘʜʝ, ʦʙʝʣʝʞʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʪʘʯʢʝ, ʠʩʮʨʪʘʪʠ ʧʫʪʘˁʫ 

ʢʨʝʪʘˁʘ ʘʣʘʪʘ ʠ ʧʦʧʫʥʠʪʠ ʪʘʙʝʣʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʪʘʯʘʢʘ) 

- ʧʣʘʥ ʘʣʘʪʘ  

- ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ 

 

ʧʦʧʫˁʘʚʘʿʫ˂ʠ ʦʙʨʘʩʮʝ ʜʘʪʝ ʫ ʧʨʠʣʦʛʫ (ʧʣʘʥ ʩʪʝʟʘˁʘ, ʧʣʘʥ ʦʙʨʘʜʝ, ʧʣʘʥ ʘʣʘʪʘ, ʧʨʦʛʨʘʤʩʢʠ ʣʠʩʪ ʟʘ ʂʋ 

ʛʣʦʜʘʣʠʮʫ). 

ʄʘʪʝʨʠʿʘʣ ʧʨʠʧʨʝʤʢʘ ʿʝ ʦʜ ʧʣʘʩʪʠʢʝ ʠʣʠ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. ʈʘʜʥʠ ʢʦʤʘʜ ʩʝ ʦʙʨʘʹʫʿʝ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ. 

 

ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʜʝ: 

ɺʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʌ10 ʩʘ ʜʚʘ ʨʝʟʥʘ ʢʣʠʥʘ 

 
ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʦʿ ʦʙʨʪʘʿʘ: n=1800[o/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʫ ʨʘʚʥʠ: vpr=180[mm/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʧʨʠ ʧʨʦʜʠʨʘˁʫ: vpʘ=90[mm/min] 

 

ɺʨʝʪʝʥʘʩʪʦ ʛʣʦʜʘʣʦ ʌ 6 ʩʘ ʜʚʘ ʨʝʟʥʘ ʢʣʠʥʘ 

 
ɻʨʫʙʘ ʦʙʨʘʜʘ 

ɹʨʦʿ ʦʙʨʪʘʿʘ: n=2500[o/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʫ ʨʘʚʥʠ: vpr=150[mm/min] 

ɹʨʟʠʥʘ ʧʦʤʦ˂ʥʦʛ ʢʨʝʪʘˁʘ ʧʨʠ ʧʨʦʜʠʨʘˁʫ: vpʘ=75[mm/min] 

 

ʇʨʝʜʚʠʹʝʥʦ ʚʨʝʤʝ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʿʝ 120 ʤʠʥʫʪʘ. ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ, ʟʘʜʘʪʘʢ ʩʝ ʧʨʝʢʠʜʘ ʠ ʙʦʜʫʿʝ ʩʝ 

ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ. ɸʢʦ ʫ ʦʢʚʠʨʫ ʚʨʝʤʝʥʘ ʟʘ ʠʟʨʘʜʫ ʟʘʜʘʪʢʘ ʫʯʝʥʠʢ ʧʦ ʩʚʦʿʦʿ ʚʦˀʠ ʧʨʝʢʠʥʝ ʨʘʜ 

(ʦʜʫʩʪʘʥʝ) ʙʦʜʫʿʝ ʩʝ ʦʥʦ ʰʪʦ ʿʝ ʜʦ ʪʘʜʘ ʫʨʘʹʝʥʦ.   

 

ɿʘ ʦʮʝˁʠʚʘˁʝ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʆʙʨʘʟʘʮ ʟʘ ʦʮʝˁʠʚʘˁʝ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ɸ.   

 



ʇʨʠʨʫʯʥʠʢ ʦ ʧʦʣʘʛʘˁʫ ʤʘʪʫʨʩʢʦʛ ʠʩʧʠʪʘ - ʊʝʭʥʠʯʘʨ ʟʘ ʢʦʤʧʿʫʪʝʨʩʢʦ ʫʧʨʘʚˀʘˁʝ (CNC) ʤʘʰʠʥʘ 
 

ɿʘʚʦʜ ʟʘ ʫʥʘʧʨʝʹʠʚʘˁʝ ʦʙʨʘʟʦʚʘˁʘ ʠ ʚʘʩʧʠʪʘˁʘ 

ʎʝʥʪʘʨ ʟʘ ʩʪʨʫʯʥʦ ʦʙʨʘʟʦʚʘˁʝ ʠ ʦʙʨʘʟʦʚʘˁʝ ʦʜʨʘʩʣʠʭ 

124 

 

 
  






















































































