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ɸʚʪʦʨʳ: 

ɸʛʘʧʦʚʘ ʅ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʄʝʪʘʣʣʦʨʝʞʫʱʠʝ ʩʪʘʥʢʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʳè, ʂʫʨʛʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʈʦʭʠʥ ʃ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚè ʂʫʨʛʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʉʳʯʫʛʦʚ ɸ.ʅ., ʠʥʞʝʥʝʨ ʢʘʬʝʜʨʳ çʄʝʪʘʣʣʦʨʝʞʫʱʠʝ ʩʪʘʥʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳè 

ʂʫʨʛʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

ʇʈʀʄɽʅɽʅʀɽ ʉʀʉʊɽʄʓ ʇɸʈɸʄɽʊʈʀʏɽʉʂʆɻʆ 

ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ T-FLEX  CAD ɼʃʗ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

ʉʈɽɿɸɽʄʆɻʆ ʉʃʆʗ ɽɼʀʅʀʏʅʓʄ ɿɽʈʅʆʄ ʇʈʀ ʐʃʀʌʆɺɸʅʀʀ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ  ʩʣʦʷ, ʩʨʝʟʘʝʤʦʛʦ 

ʝʜʠʥʠʯʥʳʤ ʟʝʨʥʦʤ, ʜʣʷ ʢʦʪʦʨʦʡ ʟʘʜʘʥʳ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʙʨʘʟʠʚʥʦʛʦ (ʠʣʠ 

ʘʣʤʘʟʥʦʛʦ) ʢʨʫʛʘ ʠ ʨʝʞʠʤʳ ʰʣʠʬʦʚʘʥʠʷ. ʄʦʜʝʣʴ ʩʦʟʜʘʥʘ ʚ ʧʘʢʝʪʝ T-FLEX 

CAD. 

 

ʇʨʦʮʝʩʩ ʰʣʠʬʦʚʘʥʠʷ ʘʙʨʘʟʠʚʥʳʤʠ ʠʣʠ ʘʣʤʘʟʥʳʤʠ ʢʨʫʛʘʤʠ ʩʦʩʪʦʠʪ 

ʠʟ ʩʫʤʤʳ ʝʜʠʥʠʯʥʳʭ ʨʝʟʦʚ ʝʛʦ ʟʝʨʝʥ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʨʘʙʦʪʢʝ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʘʣʤʘʟʥʦ-ʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʜʠʥʠʯʥʦʛʦ ʩʨʝʟʘ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠʟ ʥʠʭ ï ʬʦʨʤʘ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ. ʆʜʥʘʢʦ ʤʘʣʝr ʨʘʟʤʝʨʳ ʟʝʨʝʥ ʠ ʛʣʫʙʠʥʳ ʨʝʟʘʥʠʷ, 

ʙʦʣʴʰʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʝʨʝʜʥʠʝ ʫʛʣʳ, ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʦʯʢʝ 

ʢʦʥʪʘʢʪʘ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʟʘʛʦʪʦʚʢʦʡ ʠ  ʧʨʦʯʠʝ ʬʘʢʪʦʨʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʦʧʠʩʘʪʴ ʢʘʨʪʠʥʫ, ʦʩʥʦʚʳʚʘʷʩʴ ʪʦʣʴʢʦ ʥʘ ʥʘʪʫʨʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠ ʢʦʩʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʷʭ. ʇʦʵʪʦʤʫ ʚ ʪʝʦʨʠʠ ʰʣʠʬʦʚʘʥʠʷ ʙʳʣʘ 

ʧʨʠʥʷʪʘ ʤʦʜʝʣʴ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ /1/, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʫʧʨʦʱʝʥʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʧʨʦʮʝʩʩʘ ʰʣʠʬʦʚʘʥʠʷ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ 

ʬʨʝʟʝʨʦʚʘʥʠʝʤ (ʨʠʩ.1). ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʚʝʨʰʠʥʘ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘ ʨʝʞʫʱʠʤ ʟʝʨʥʘ, ʣʝʞʘʱʝʛʦ ʥʘ ʦʜʥʦʡ ʩ ʥʠʤ ʛʣʫʙʠʥʝ, 

ʚʭrʦʜʠʪ ʠʟ ʝʛʦ çʪʝʥʠè ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʨʝʟ ʤʝʪʘʣʣʘ ʟʘ ʩʯʝʪ ʧʝʨʝʤʝʱʝʥʠʷ 

ʧʦʜʘʯʠ. ʈʠʩʫʥʦʢ 1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʝʨʥʦ ʚʳʭʦʜʠʪ ʠʟ çʪʝʥʠè ʚ ʥʠʟʰʝʡ ʪʦʯʢʝ 

(ɸ) ʪʨʘʝʢʪʦʨʠʠ ʟʝʨʥʘ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʩʨʝʟʘ ʚ ʪʦʯʢʝ  ɺ. 
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ʈʠʩ. 1. ʋʧʨʦʱʝʥʥʘʷ ʤʦʜʝʣʴ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ, ʧʦʩʪʨʦʝʥʥʘʷ 

ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʬʨʝʟʝʨʦʚʘʥʠʝʤ /1/ 

 

 ʉ ʧʦʤʦʱʴʶ ʤʦʱʥʦʛʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʩʠʩʪʝʤʳ T-

FLEX CAD ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʨʝʘʣʴʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫ  ʁ

ʤʦʜʝʣ ɹ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʩ ʝʝ ʧʦʤʦʱʴʶ 

ʧʨʦʮʝʩʩ ʰʣʠʬʦʚʘʥʠʷ ʢʘʢ ʜʠʩʢʦʚʳʤ, ʪʘʢ ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, 

ʢʘʢ ʝʛʦ ʪʦʨʮʝʤ, ʪʘʢ ʠ ʧʝʨʠʬʝʨʠʝʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ  

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 3D ʤʦʜʝʣʠ ʩʣʦʷ, ʩʨʝʟʘʝʤʦʛʦ ʝʜʠʥʠʯʥʳʤ ʟʝʨʥʦʤ, ʧʨʠ 

ʟʘʜʘʥʥrʭ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʘʙʨʘʟʠʚʥʦʛʦ (ʠʣʠ ʘʣʤʘʟʥʦʛʦ) ʢʨʫʛʘ ʠ ʨʝʞʠʤʘʭ 

ʰʣʠʬʦʚʘʥʠʷ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 3D ʤʦʜʝʣʠ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ, ʦʩʥʦʚʥʳʝ 

ʧʦʩʪʨʦʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʦʜʥʦʡ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠ çɺʠʜ ʩʧʝʨʝʜʠè.  ʅʘ 

ʨʠʩ.2  ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʬʠʣʴ ʝʜʠʥʠʯʥʦʛʦ ʟʝʨʥʘ, ʢʦʪʦʨʦʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ 

ʧʝʨʠʬʝʨʠʠ ʢʨʫʛʘ. ʅʘ ʠʣʣʶʩʪʨʘʮʠʷʭ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʤʘʩʰʪʘʙ ʨʘʟʤʝʨʦʚ ʥʝ 

ʩʦʙʣʶʜʘʝʪʩʷ. ʅʘ ʦʢʨʫʞʥʦʩʪʠ, ʤʦʜʝʣʠʨʫʶʱʝʡ ʢʨʫʛ, ʨʘʟʤʝʩʪʠʣʠ ʧʨʦʬʠʣʴ 

ʟʝʨʥʘ ï ʵʣʣʠʧʩ ʩ ʧʣʦʱʘʜʢʦʡ ʠʟʥʦʩʘ ʧʨʠ ʚʝʨʰʠʥʝ.  

ʇʦʣʦʞʝʥʠʝ ʟʝʨʥʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩ ̫

ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ: ʧʨʦʜʦʣʴʥʦʡ ʧʦʜʘʯʝʡ w ʠ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʴʶ v. 

ʅʘʧʨʠʤʝʨ, ʧʦʜʘʯʘ w=10 ʤ/ʤʠʥ ʠ ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ  ʜʚʠʞʝʥʠʷ ʧʝʨʠʬʝʨʠʠ 


