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ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ɹɻ-91 ʈʕ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ɹɻ-91 ð 3D-ʧʨʠʥʪʝʨʘ çɻʝʣʠʦʩ-1è ʠ ʝʛʦ ʫʟʣʦʚ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʘʚʠʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʫʩʪʘʥʦʚʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʈʫʢʦʚʦʜʩʪʚʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʯʝʩʪʴ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʭʨʘʥʠʪʴ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ʠʟʜʝʣʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʩʧʨʘʚʦʯʥʦʛʦ ʧʦʩʦʙʠʷ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 3D-ʧʨʠʥʪʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʣʘʜʘʪʴ ʟʥʘʥʠʷʤʠ ʧʦ 

ʪʨʝʭʤʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʧʦʥʠʤʘʥʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 3D-ʧʝʯʘʪʠ ʧʣʘʩʪʠʢʘʤʠ. 

ɼʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ 4 ʠʩʧʦʣʥʝʥʠʷ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʮʚʝʪʦʤ ʢʦʨʧʫʩʘ. 

ɹɻ-91 - 00 ʉʠʛʥʘʣʴʥʳʡ ʯʝʨʥʳʡ (RAL 9004 ʤʘʪʦʚʘʷ) 

ɹɻ-91 - 01 ʃʠʩʪʚʝʥʥʦ-ʟʝʣʸʥʳʡ (RAL 6002 ʤʘʪʦʚʘʷ) 

ɹɻ-91 - 02 ʉʠʛʥʘʣʴʥʳʡ ʩʠʥʠʡ (RAL 5005 ʤʘʪʦʚʘʷ) 

ɹɻ-91 - 03 ʎʠʥʢʦʚʦ-ʞʸʣʪʳʡ (RAL 1018 ʤʘʪʦʚʘʷ) 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʧʨʠʥʪʝʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʪʝʭʥʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦʙʳ ʥʝ 

ʧʦʜʚʝʨʛʥʫʪʴʩʷ ʦʧʘʩʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɺʅʀʄɸʅʀɽ! 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʦʩʪʘʚʣʷʝʪ ʟʘ ʩʦʙʦʡ ʧʨʘʚʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ 

ʢʦʥʩʪʨʫʢʮʠʶ ʠʟʜʝʣʠʷ, ʥʝ ʫʭʫʜʰʘʶʱʠʝ ʝʛʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ. 

 

 ʆʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘ ʠʟʜʝʣʠʷ 1

 ʅʘʟʥʘʯʝʥʠʝ ʠʟʜʝʣʠʷ 1.1

3D-ʧʨʠʥʪʝʨ çɻʝʣʠʦʩ-1è ɹɻ-91 ð ʧʝʯʘʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʧʦ ʝʛʦ ʵʣʝʢʪʨʦʥʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʫʪʝʤ ʧʦʩʣʦʡʥʦʡ ʵʢʩʪʨʫʟʠʠ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʋʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʣʘʩʪʠʢʦʚʳʭ ʜʝʪʘʣʝʡ ʧʨʠʙʦʨʦʚ ʠ 

ʤʝʭʘʥʠʟʤʦʚ, ʤʘʢʝʪʦʚ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʜʝʢʦʨʘʪʠʚʥʳʭ ʠʟʜʝʣʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

3D-ʧʨʠʥʪʝʨ çɻʝʣʠʦʩ-1è ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʦʙʫʯʝʥʠʠ ʠ ʙʳʪʫ. 

 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 1.2

ʄʘʩʩʘ ʥʝʪʪʦ, ʢʛ ................................................................................................................ 25 

ɻʘʙʘʨʠʪʳ ʠʟʜʝʣʠʷ (ɼ Ĭ ʐ Ĭ ɺ), ʤʤ .......................................................... 406 Ĭ 544 Ĭ 573 

ʇʠʪʘʥʠʝ ʦʪ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ .................................................................... 220 ɺ, 50 ɻʮ 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ɺʪ  ............................................................................................ 375 

ɻʘʙʘʨʠʪʳ ʦʙʣʘʩʪʠ ʧʝʯʘʪʠ (ɼ Ĭ ʐ Ĭ ɺ),ʤʤ ................................................ 300 Ĭ 200 Ĭ 290 

ɼʠʘʤʝʪʨ ʬʠʣʘʤʝʥʪʘ ʜʣʷ ʧʝʯʘʪʠ, ʤʤ ................................................................................ 1,75 

ʄʠʥʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʣʦʷ, ʤʢʤ ....................................................................................... 10 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʪʦʣʱʠʥʘ ʩʣʦʷ, ʤʢʤ .................................................................................... 50 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʪʨʫʜʝʨʦʚ ........................................................................................................ 1 

ɼʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ ʩʦʧʣʘ ʵʢʩʪʨʫʜʝʨʘ, ʤʤ ................................................. 0,25; 0,4; 0,6; 0,8 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʵʢʩʪʨʫʟʠʠ, ʤʤ
3
/ʩ .......................................................................... 30 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʛʦʣʦʚʢʠ ʧʨʠʥʪʝʨʘ ʧʨʠ ʧʝʯʘʪʠ, ʤʤ/c ................ 150 
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ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ, ʤʤ/c ................................................................ 500 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘʝʤʦʛʦ ʩʪʦʣʘ, Üʉ ....................................................... 130 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʵʢʩʪʨʫʜʝʨʘ, Üʉ ..................................................................... 260 

ʀʥʪʝʨʬʝʡʩʳ ʧʦʜʢʣʶʯʝʥʠʷEthernet ............................................................ Wi-fi , USB 2.0 ɸ 

ʊʝʭʥʦʣʦʛʠʷ ʧʝʯʘʪʠ ................................................................................................... FDM/FFF 

ʈʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ..................................... PLA, ABS, PETG, SBS, HIPS, FLEX (TPU) 

ʈʘʟʤʝʨ ʜʠʩʧʣʝʷ..................................................................................................................... 5ôô 

 ʉʦʩʪʘʚ ʠʟʜʝʣʠʷ 1.3

ʉʦʩʪʘʚ ʠʟʜʝʣʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ð ʉʦʩʪʘʚ ʠʟʜʝʣʠʷ 

 

ɺ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʘʚʢʠ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʧʣʦ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 0,4 ʤʤ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʩʦʧʣʘ ʜʨʫʛʦʛʦ ʜʠʘʤʝʪʨʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʨʮʝʚʦʡ ʢʣʶʯ ʠʟ ʢʦʤʧʣʝʢʪʘ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ. 

  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʙʦʟʥʘʯʝʥʠʝ ʂʦʣʠʯʝʩʪʚʦ 

3D-ʧʨʠʥʪʝʨ çɻʝʣʠʦʩ-1è ɹɻ-91 1 ʰʪ. 

ʇʘʩʧʦʨʪ ʠʟʜʝʣʠʷ ɹɻ-91 ʇʉ 1 ʰʪ. 

ʂʦʤʧʣʝʢʪ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ: 

ʩʪʝʨʞʝʥʴ ɹɻ-91.ʉʙ10, ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʩʝʪʠ 220 ɺ 50 ɻʮ, ʧʘʪʯ-ʢʦʨʜ (ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ), 

ʬʣʝʰ-ʢʘʨʪʘ ʧʘʤʷʪʠ ʦʙʲʝʤʦʤ ʥʝ ʤʝʥʝʝ 32 ɻʙ (ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ g-ʢʦʜʦʤ  ʪʝʩʪʦʚʦʡ ʤʦʜʝʣʠ), ʩʦʧʣʦ 0.25 

ʤʤ,  ʩʦʧʣʦ 0.6 ʤʤ, ʩʦʧʣʦ 0.8 ʤʤ, ʢʣʶʯ ʪʦʨʮʝʚʦʡ 7 ʤʤ, ʢʣʶʯ 

ʨʦʞʢʦʚʳʡ 10ʭ12 ʤʤ. 

ɹɻ-91.ʉʙ95 1 ʢʦʤʧʣ. 

ʋʧʘʢʦʚʢʘ ɹɻ-91.ʉʙ80 1 ʰʪ. 
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 ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ 1.4

ɺʥʝʰʥʠʡ ʚʠʜ ʠʟʜʝʣʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

 

ʈʠʩʫʥʦʢ 1 ð ʚʠʜ ʩʧʝʨʝʜʠ 

1 - ʢʨʳʰʢʘ; 2 - ʜʚʝʨʮʳ; 3 - ʩʝʥʩʦʨʥʳʡ ʜʠʩʧʣʝʡ; 

 5 - ʪʨʫʙʢʘ ʜʣʷ ʧʦʜʘʯʠ ʧʣʘʩʪʠʢʘ; 6 - ʵʢʩʪʨʫʜʝʨ; 7 - ʢʦʨʧʫʩ; 9 - ʢʥʦʧʢʘ ʚʢʣ./ʚʳʢʣ. ʧʠʪʘʥʠʷ.  

11 - ʨʘʟʲʝʤ  USB 2.0 ɸ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ flash-ʥʘʢʦʧʠʪʝʣʷ ʠʣʠ web-ʢʘʤʝʨʳ;  

12 - ʧʦʜʦʛʨʝʚʘʝʤʳʡ ʩʪʦʣ ʩʦ ʩʲʝʤʥʦʡ ʧʘʥʝʣʴʶ; 13 - ʜʝʨʞʘʪʝʣʴ ʢʘʪʫʰʢʠ; 

 15 - ʥʘʧʨʘʚʣʷʶʱʠʝ ʦʩʠ Z; 16 ï ʚʠʥʪ, 17 - ʥʘʧʨʘʚʣʷʶʱʘʷ ʦʩʠ ʍ; 18 - ʥʘʧʨʘʚʣʷʶʱʠʝ ʦʩʠ Y;  

19 - ʨʝʤʝʥʴ ʧʨʠʚʦʜʘ ʵʢʩʪʨʫʜʝʨʘ. 
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ʈʠʩʫʥʦʢ 2 ð ʚʠʜ ʩʟʘʜʠ 

4 - ʢʥʦʧʢʘ ʚʢʣ./ʚʳʢʣ. ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʥʜʠʢʘʪʦʨʦʤ; 

8 - ʨʘʟʲʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʙʝʣʷ ʧʠʪʘʥʠʷ; 

10 - ʨʘʟʲʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʩʝʪʝʚʦʛʦ ʢʘʙʝʣʷ; 

14 - ʚʝʥʪʠʣʷʪʦʨ; 20 - ʟʘʜʥʷʷ ʢʨʳʰʢʘ. 

ʂʨʳʰʢʘ 1 ʠ ʜʚʝʨʮʳ 2 ʩʣʫʞʘʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʚ ʟʦʥʫ ʧʝʯʘʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʝʯʘʪʠ ʠ ʚʳʝʤʢʠ ʨʘʩʧʝʯʘʪʘʥʥʦʡ ʜʝʪʘʣʠ. ɺ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʠʥʪʝʨʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʥʮʝʚʳʝ ʜʘʪʯʠʢʠ. ʀʭ ʩʨʘʙʘʪʳʚʘʥʠʝ ʧʨʠ ʦʪʢʨʳʪʠʠ ʜʚʝʨʦʢ ʠ/ʠʣʠ ʢʨʳʰʢʠ ʚʦ ʚʨʝʤʷ 

ʧʝʯʘʪʠ ʧʝʨʝʚʦʜʠʪ ʧʨʠʥʪʝʨ ʚ ʨʝʞʠʤ ʧʘʫʟʳ. 

ʉʝʥʩʦʨʥʳʡ ʜʠʩʧʣʝʡ 3 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʧʨʠʥʪʝʨʘ, ʝʛʦ ʥʘʩʪʨʦʡʢʠ ʠ 

ʚʳʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʥʦʧʢʘ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ 4 ʩ ʠʥʜʠʢʘʪʦʨʦʤ ʩʣʫʞʠʪ ʜʣʷ 

ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʧʨʠʥʪʝʨʘ ʠ ʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʫʩʪʨʦʡʩʪʚʘ. 

ʊʨʫʙʢʘ ʜʣʷ ʧʦʜʘʯʠ ʧʣʘʩʪʠʢʘ 5 ʩʣʫʞʠʪ ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʘʥʘʣʦʤ ʧʦʜʘʯʠ ʬʠʣʘʤʝʥʪʘ ʚ 

ʵʢʩʪʨʫʜʝʨ. 

ʕʢʩʪʨʫʜʝʨ 6 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʛʨʝʚʘ ʬʠʣʘʤʝʥʪʘ ʠ ʧʦʜʘʯʠ ʝʛʦ ʚ ʩʦʧʣʦ. 

ʂʦʨʧʫʩ 7 ʚr ʧʦʣʥʷʝʪ ʥʝʩʫʱʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʚʩʝʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʜʝʪʘʣʝʡ ʫʩʪʨʦʡʩʪʚʘ. 

ʂʦʨʧʫʩ ʪʘʢʞʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʨʘʙʦʪʘʶʱʠʤ ʧʦʜʚʠʞʥʳʤ ʯʘʩʪʷʤ ʠ ʦʧʘʩʥʳʤ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʮʝʧʷʤ ʫʩʪʨʦʡʩʪʚʘ. 
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ʈʘʟ̡ʝʤ 8 ʩʣʫʞʠʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʛʦ ʢʘʙʝʣʷ ʧʠʪʘʥʠʷ (ʧʦʩʪʘʚʣʷʝʪʩʷ ʩ 

ʧʨʠʥʪʝʨʦʤ). 

ʂʥʦʧʢʘ 9 ʩʣʫʞʠʪ ʜʣʷ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ 

ʫʩʪʨʦʡʩʪʚʘ. 

ʈʘʟʲʝʤ 10 ʩʣʫʞʠʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠʥʪʝʨʘ ʢ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ (ʜʘʣʝʝ ð 

ʇʂ) ʠʣʠ ʩʝʪʠ (ʢʘʙʝʣʴ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠʥʪʝʨʘ ð ʧʘʪʯ-ʢʦʨʜ ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ). 

ʈʘʟʲʝʤ 11 ʩʣʫʞʠʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ flash-ʥʘʢʦʧʠʪʝʣ ̫ʠʣʠ web-ʢʘʤʝʨʳ. 

ɺʅʀʄɸʅʀɽ! 

ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʵʪʦʤʫ ʨʘʟʲʸʤʫ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʥʦʫʪʙʫʢʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

ʇʦʜʦʛʨʝʚʘʝʤʳʡ ʩʪʦʣ ʩʦ ʩʲʝʤʥʦʡ ʧʘʥʝʣʴʶ 12 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʧʦ ʝʛʦ ʵʣʝʢʪʨʦʥʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʜʦʛʨʝʚʘ ʩʪʦʣʘ 

ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʝʯʘʪʠ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 2. ʉʲʸʤʥʘʷ ʧʘʥʝʣʴ ʩʪʦʣʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʤʦʥʪʘʞʘ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ʚʥʝ ʢʦʨʧʫʩʘ ʧʨʠʥʪʝʨʘ. 

ɼʝʨʞʘʪʝʣʴ 13 ʩʣʫʞʠʪ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʢʘʪʫʰʢʠ ʩ ʥʘʤʦʪʘʥʥʳʤ ʥʘ ʥʝy ʬʠʣʘʤʝʥʪʦʤ. 

ɺʦʟʤʦʞʝʥ ʜʝʤʦʥʪʘʞ ʜʝʨʞʘʪʝʣʷ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʥʷʪʠʷ ʢʘʪʫʰʢʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʦʣʘ 12. 

ɺʝʥʪʠʣʷʪʦʨ 14 ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʝ 20 ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʚʦʜʘ ʪʝʧʣʘ ʦʪ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʥʪʝʨʘ. 

ʅʘʧʨʘʚʣʷʶʱʠʝ ʦʩʠ Z 15 ʩʣʫʞʘʪ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʥʠʤ ʢʘʨʝʪʦʢ, 

ʢʨʝʧʷʱʠʭʩʷ ʢ  ʧʦʜʦʛʨʝʚʘʝʤʦʤʫ ʩʪʦʣʫ 12. 

ɺʠʥʪ 16 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʦʩʠ Z 

ʧʦʜʦʛʨʝʚʘʝʤʦʛʦ ʩʪʦʣʘ. ɺʨʘʱʝʥʠʝ ʚʠʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʟʫʙʯʘʪʦʛʦ ʨʝʤʥʷ. 

ʅʘʧʨʘʚʣʷʶʱʠʝ ʦʩʠ ʍ 17 ʠ ʦʩʠ Y 18 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʵʢʩʪʨʫʜʝʨʘ 6 ʚ ʵʪʠʭ 

ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʇʦ ʥʘʧʨʘʚʣʷʶʱʠʤ ʍ ʠ Y ʧʝʨʝʤʝʱʘʶʪʩʷ ʢʘʨʝʪʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʰʘʛʦʚʳʤʠ 

ʜʚʠʛʘʪʝʣʷʤʠ ʧʝʨʝʤʝʱʝʥʠʷ ʵʢʩʪʨʫʜʝʨʘ 6 ʧʦʩʨʝʜʩʪʚʦʤ ʟʫʙʯʘʪʦʛʦ ʨʝʤʥʷ 19. 

ɿʘʜʥʷʷ ʩʪʝʥʢʘ 20 ʩʣʫʞʠʪ ʦʛʨʘʞʜʝʥʠʝʤ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʯʘʩʪʴ 

ʧʨʠʥʪʝʨʘ, ʛʜʝ ʝʩʪʴ ʦʧʘʩʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ (220 ɺ). ɿʘʜʥʷʷ ʩʪʝʥʢʘ 20 ʚ 

ʪʝʯʝʥʠʝ ʛʘʨʘʥʪʠʡʥʦʛʦ ʩʨʦʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʢʨʳʪʘ ʠ ʦʧʣʦʤʙʠʨʦʚʘʥʘ. ɺʩʢʨʳʪʠʝ ʧʣʦʤʙ ʥʝ 

ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ ʧʝʨʩʦʥʘʣʦʤ ʧʨʠʚʝʜʸʪ ʢ ʧʨʝʢʨʘʱʝʥʠʶ ʛʘʨʘʥʪʠʡʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠʥʪʝʨʘ. 

ɺʩʝ ʨʘʙʦʪʳ, ʪʨʝʙʫʶʱʠʝ ʦʪʢʨʳʪʠ ̫ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʚ ʛʘʨʘʥʪʠʡʥʳʡ ʧʝʨʠʦʜ, ʜʦʣʞʥʳ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʟʘʚʦʜʦʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʠʣʠ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤʠ ʩʝʨʚʠʩʥʳʤʠ ʮʝʥʪʨʘʤʠ. 
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 ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 1.5

ʆʙʱʘʷ ʩʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 3D-ʧʝʯʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 3. 

 

ʈʠʩʫʥʦʢ 3 ð ʩʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ɺ ʩʦʩʪʘʚ ʧʦʩʪʘʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʜʘʣʝʝ ð ʇʆ) ʜʣʷ ʩʦʟʜʘʥʠʷ CAD-ʤʦʜʝʣʠ 

ʥʝ ʚʭʦʜʠʪ, ʠʩʧʦʣʴʟʫʡʪʝ ʣʶʙʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ, 

ʥʘʧʨʠʤʝʨ çʂʦʤʧʘʩ-3Dè ʠʣʠ çnanoCADè. 

ʆʙʥʦʚʣʝʥʠʷ ʇʆ ʧʨʠʥʪʝʨʘ ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʘʥʠʮ ʚ ʧʨʠʣʦʞʝʥʠʷʭ 

KlipperScreen ʠ Fluidd. ʇʦʜʨʦʙʥʝʝ ʚ ʧʫʥʢʪʘʭ 2.4.4.15.7 ʠ 2.10.12.12 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʥʝʰʥʝʝ ʇʆ çʉʣʘʡʩʝʨè ð ʣʶʙʦʝ ʦʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʛʝʥʝʨʠʨʫʶʱʝʝ 

ʧʨʦʛʨʘʤʤʫ ʧʦʩʣʦʡʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʚ ʚʠʜʝ G-ʢʦʜʘ, ʥʘʧʨʠʤʝʨ: OrcaSlicer, PrusaSlicer, Cura, ʠ ʪ.ʧ.  

ʈʝʢʦʤʝʥʜʦʚʘʥʥʦʝ ʇʆ ʜʣʷ ʧʝʯʘʪʠ ʩ ʢʦʤʧʴʶʪʝʨʘ ð web-ʠʥʪʝʨʬʝʡʩ Fluidd (ʚʭʦʜʠʪ ʚ 

ʩʦʩʪʘʚ ʚʥʫʪʨʝʥʥʝʛʦ ʇʆ ʧʨʠʥʪʝʨʘ). 

 ʀʥʩʪʨʫʤʝʥʪ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 1.6

ɺ ʩʦʩʪʘʚ ʠʟʜʝʣʠʷ ʚʭʦʜʠʪ ʂʦʤʧʣʝʢʪ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ɹɻ-91.ʉʙ95. 

ʂʦʤʧʣʝʢʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʂʘʙʝʣʴ UTP PP12-3M Cablexpert; 

- ʂʘʙʝʣʴ ʧʠʪʘʥʠʷ PC-186-VDE, 1,8ʤ; 

- ʂʣʶʯ ʛʘʝʯʥʳʡ ʨʦʞʢʦʚʳʡ ʜʚʫʩʪʦʨʦʥʥʠʡ 10ʭ12; 

- ʂʣʶʯ ʪʦʨʮʝʚʦʡ L-ʦʙʨ. 7 ʤʤ ʧʦʜ ʰʧʠʣʴʢʫ; 

- ʉʦʧʣʦ E3D Volcano 0,25 ʤʤ, ʣʘʪʫʥʴ, ʧʦʜ ʜʠʘʤʝʪʨ ʬʠʣʘʤʝʥʪʘ 1,75 ʤʤ; 

- ʉʦʧʣʦ E3D Volcano 0,6 ʤʤ, ʣʘʪʫʥʴ, ʧʦʜ ʜʠʘʤʝʪʨ ʬʠʣʘʤʝʥʪʘ 1,75 ʤʤ; 

- ʉʦʧʣʦ E3D Volcano 0,8 ʤʤ, ʣʘʪʫʥʴ, ʧʦʜ ʜʠʘʤʝʪʨ ʬʠʣʘʤʝʥʪʘ 1,75 ʤʤ; 

- ʉʪʝʨʞʝʥʴ ɹɻ-91.ʉʙ10; 

- ʌʣʝʰ-ʥʘʢʦʧʠʪʝʣʴ Transcend TS32GJF350 32 Gb JetFlash 350 (Black). 
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 ʄʘʨʢʠʨʦʚʢʘ ʠ ʧʣʦʤʙʠʨʦʚʘʥʠʝ 1.7

ʅʘ ʢʦʨʧʫʩʝ ʩʧʝʨʝʜʠ ʢʨʝʧʠʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʢʣʝʡʢʘ (ʨʠʩʫʥʦʢ 4), ʩʦʜʝʨʞʘʱʘʷ 

ʥʘʟʚʘʥʠʝ ʠʟʜʝʣʠʷ ʠ ʣʦʛʦʪʠʧ ʟʘʚʦʜʘ-ʠʟʛʦʪʦʚʠʪʝʣʷ. 

 

ʈʠʩʫʥʦʢ 4 ð ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʢʣʝʡʢʘ 

ʅʘ ʢʦʨʧʫʩʝ ʩʟʘʜʠ ʢʨʝʧʠʪʩʷ ʵʪʠʢʝʪʢʘ (ʨʠʩʫʥʦʢ 5), ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʣʦʛʦʪʠʧ ʟʘʚʦʜʘ, 

ʤʘʩʩʫ, ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʶʱʝʡ ʩʝʪʠ, ʧʦʪʨʝʙʣʷʝʤʫʶ ʤʦʱʥʦʩʪʴ, ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʠ ʜʘʪʫ ʚʳʧʫʩʢʘ. 

 

ʈʠʩʫʥʦʢ 5 ð ʪɻʠʢʝʪʢʘ 

ʅʘ ʢʦʨʧʫʩʝ ʩʟʘʜʠ ʢʨʝʧʷʪʩʷ ʜʚʝ ʥʘʢʣʝʡʢʠ ʆʊʂ (ʨʠʩʫʥʦʢ 6), ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʣʦʛʦʪʠʧ 

ʟʘʚʦʜʘ-ʠʟʛʦʪʦʚʠʪʝʣʷ ʠ ʤʝʪʢʫ ʆʊʂ. ɼʘʥʥʳʤʠ ʥʘʢʣʝʡʢʘʤʠ ʦʩʫʝɦʩʪʚʣʷʝʪʩʷ ʧʣʦʤʙʠʨʦʚʘʥʠʝ 

ʟʘʜʥʝʡ ʢʨʳʰʢʠ ʠʟʜʝʣʠʷ. 

 

ʈʠʩʫʥʦʢ 6 ð ʥʘʢʣʝʡʢʘ ʆʊʂ 
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 ʋʧʘʢʦʚʢʘ 1.8

- ʇʨʠʥʪʝʨ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʱʠʱʝʥ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ 

ʭʨʘʥʝʥʠʠ. 

- ʇʝʨʝʜ ʫʧʘʢʦʚʢʦʡ ʧʨʠʥʪʝʨ ʥʝ ʢʦʥʩʝʨʚʠʨʫʝʪʩʷ. 

- ʇʝʨʝʜ ʫʧʘʢʦʚʢʦʡ 3D-ʧʨʠʥʪʝʨʘ ʟʘʢʨʝʧʠʪʴ ʥʘ ʧʣʘʪʬʦʨʤʝ ʜʣʷ ʧʝʯʘʪʠ ʢʦʤʧʣʝʢʪ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ (ɹɻ-91.ʉʙ95), ʟʘʬʠʢʩʠʨʦʚʘʚ ʝʛʦ ʩʪʷʞʢʦʡ ʧʦʟ. 1 (ʨʘʟʨʝʟ ɹ-ɹ, 

ʨʠʩʫʥʦʢ 7). 

- ʕʢʩʪʨʫʜʝʨ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʦʪ ʧʝʨʝʤʝʱʝʥʠʡ, ʧʨʠʢʨʝʧʠʚ ʝʛʦ ʩʪʷʞʢʦʡ ʢ 

ʥʘʧʨʘʚʣʷʶʱʠʤ Y. 

- ʅʘ ʚʝʨʭʥʶʶ ʢʨʳʰʢʫ 3D-ʧʨʠʥʪʝʨʘ ʧʦʣʦʞʠʪʴ ʧʘʩʧʦʨʪ ʠʟʜʝʣʠʷ ʩ ʟʘʧʦʣʥʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ ʦʙ ʫʢʘʟʘʥʠʠ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʠ ʜʘʪʳ ʚʳʧʫʩʢʘ. 

- ʇʝʨʝʜ ʫʧʘʢʦʚʢʦʡ 3D-ʧʨʠʥʪʝʨʘ ʚʝʨʭ ʠ ʙʦʢʦʚʳʝ ʩʪʦʨʦʥʳ ʠʟʜʝʣʠʷ ʦʙʝʨʥʫʪʴ ʚʦʟʜʫʰʥʦ-

ʧʫʟʳʨʯʘʪʦʡ ʧʣʝʥʢʦʡ, ʟʘʬʠʢʩʠʨʦʚʘʚ ʝʝ ʩ ʧʦʤʦʱʴʶ ʣʝʥʪʳ ʩ ʣʠʧʢʠʤ ʩʣʦʝʤ ʧʦʟ. 2. 

- ʂʦʥʮʳ ʣʝʥʪ ʧʦʟ. 3 ʩʦʝʜʠʥʠʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʚʥʘʭʣʸʩʪ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʠʯʝʩʢʦʡ ʩʚʘʨʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. 

- ʉʪʳʢ ɺ (ʛʣʘʚʥʳʡ ʚʠʜ, ʨʠʩʫʥʦʢ 7) ʧʦ ʢʦʥʪʫʨʫ ʢʦʨʦʙʢʠ ʟʘʢʣʝʠʪʴ ʜʚʘʞʜʳ ʩ ʧʦʤʦʱʴʶ 

ʣʝʥʪʳ ʩ ʣʠʧʢʠʤ ʩʣʦʝʤ ʧʦʟ. 2. 

 

ʈʠʩʫʥʦʢ 7 ð ʫʧʘʢʦʚʢʘ ʠʟʜʝʣʠʷ  
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 ʆʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʠʟʜʝʣʠʷ 1.9

3D-ʧʨʠʥʪʝʨ ʨʘʙʦʪʘʝʪ ʧʦ ʪʝʭʥʦʣʦʛʠʠ FDM/FFF, ʪʦ ʝʩʪʴ ʩʦʟʜʘʝʪ ʪʨʝʭʤʝʨʥʳʝ ʦʙʲʝʢʪʳ ʟʘ 

ʩʯʝʪ ʥʘʥʝʩʝʥʠʷ ʥʘ ʩʪʦʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʣʦʝʚ ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʚʪʦʨʷʶʱʠʭ 

ʢʦʥʪʫʨʳ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ. 

ʕʢʩʪʨʫʜʝʨ ð ʦʩʥʦʚʥʦʡ ʫʟʝʣ ʧʨʠʥʪʝʨʘ. ɺ ʥʸʤ ʧʨʦʠʩʭʦʜʠʪ ʥʘʛʨʝʚ ʠ ʨʘʩʧʣʘʚʣʝʥʠʝ 

ʧʣʘʩʪʠʢʦʚʦʛʦ ʬʠʣʘʤʝʥʪʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʩʣʦʡʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠ ̫ ʤʦʜʝʣʠ ʥʘ 

ʧʦʜʦʛʨʝʚʘʝʤʦʤ ʩʪʦʣʝ ʧʨʠʥʪʝʨʘ. ʋʩʪʨʦʡʩʪʚʦ ʠ ʩʦʩʪʘʚ ʵʢʩʪʨʫʜʝʨʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 8. 

 

ʈʠʩʫʥʦʢ 8 ð ʢɻʩʪʨʫʜʝʨ ʚ ʨʘʟʨʝʟʝ 

ʌʠʣʘʤʝʥʪ ʧʨʦʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʚʠʛʘʪʝʣʷ ʚ ʢʘʥʘʣ ʵʢʩʪʨʫʜʝʨʘ, ʧʦʩʪʫʧʘʝʪ ʚ 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʙʣʦʢ, ʚ ʢʦʪʦʨʦʤ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʠ ʜʘʣʝʝ ʧʦʜʘʸʪʩʷ ʯʝʨʝʟ 

ʩʦʧʣʦ ʩ ʢʘʣʠʙʨʦʚʘʥʥʳʤ ʚʳʭʦʜʥʳʤ ʦʪʚʝʨʩʪʠʝʤ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʟʦʥʝ ʨʘʩʧʣʘʚʘ ʩʦʟʜʘʸʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʥʘʛʨʝʚʘʪʝʣʷ (ʘʢʪʠʚʥʦʛʦ ʨʝʟʠʩʪʦʨʘ) 

ʤʦʱʥʦʩʪʴʶ 40 ɺʪ, ʘ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʘʪʯʠʢʦʤ ʪʝʤʧʝʨʘʪʫʨʳ. 
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 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ 2

 ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 2.1

ɺʅʀʄɸʅʀɽ! 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʩʪʨʝʚʘʥʠʷ ʬʠʣʘʤʝʥʪʘ ʚ ʵʢʩʪʨʫʜʝʨʝ 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çʨʝʪʨʘʢʪè ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 1 ʤʤ. ʆʩʪʘʣʴʥʳʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʫʯʪʝʥʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. 

 ʇʦʜʛʦʪʦʚʢʘ ʠʟʜʝʣʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 2.2

ʋʧʘʢʦʚʢʘ ʧʨʠʥʪʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʨʪʦʥʥʫʶ ʢʦʨʦʙʢʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʪʨʸʭ ʯʘʩʪʝʡ: 

ʥʠʞʥʝʡ (ʜʥʘ), ʚʝʨʭʥʝʡ (ʢʨʳʰʢʠ) ʠ ʩʨʝʜʥʝʡ (ʢʦʨʦʙʘ). ʏʘʩʪʠ ʫʧʘʢʦʚʢʠ ʩʦʝʜʠʥʷʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʣʠʧʢʦʡ ʣʝʥʪʳ ʠ ʜʚʫʭ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʭ ʣʝʥʪ. ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠʥʪʝʨʘ ʠʟ ʫʧʘʢʦʚʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʨʳʤ ʧʨʝʜʤʝʪʦʤ (ʥʘʧʨʠʤʝʨ, ʢʘʥʮʝʣʷʨʩʢʠʡ ʥʦʞ) ʨʘʟʨʝʟʘʪʴ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʝ 

ʣʝʥʪʳ ʠ ʣʠʧʢʫʶ ʣʝʥʪʫ ʚ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʯʘʩʪʝʡ ʢʦʨʦʙʢʠ. ɹʫʜʴʪʝ ʦʩʪʦʨʦʞʥʳ, ʯʪʦʙʳ ʥʝ 

ʧʦʚʨʝʜʠʪʴ ʠʟʜʝʣʠʝ. ʉʥʠʤʠʪʝ ʢʨʳʰʢʫ ʠ ʢʦʨʦʙ. ʇʨʠ ʠʟʚʣʝʯʝʥʠʠ ʧʨʠʥʪʝʨʘ ʠʟ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʢʦʨʦʙʢʠ ʙʫʜʴʪʝ ʚʥʠʤʘʪʝʣʴʥʳ, ʥʝ ʙʝʨʠʪʝ ʧʨʠʥʪʝʨ ʟʘ ʵʣʝʤʝʥʪʳ ʠʟ ʧʣʘʩʪʠʢʘ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʟʚʣʝʢʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʥʠʞʥʶʶ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʯʘʩʪʴ ʢʦʨʧʫʩʘ. 

ʆʩʚʦʙʦʜʠʪ ɹʧʨʠʥʪʝʨ ʦʪ ʫʧʘʢʦʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʉʥ̫ʪʴ ʬʠʢʩʠʨʫʶʱʫ  ʁ ʪʨʘʥʩʧʦʨʪʥʫ  ʁ ʩʪʷʞʢʫ, ʢʦʪʦʨʘ ̫ ʫʜʝʨʞʠʚʘʝʪ ʵʢʩʪʨʫʜʝʨ ʦʪ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ (ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʥʠʤʘʪʴ ʩʪʷʞʢʫ ʧʦʩʣʝ 

ʨʘʟʤʝʱʝʥʠʷ 3D-ʧʨʠʥʪʝʨʘ ʥʘ ʨʦʚʥʦʡ ʫʩʪʦʡʯʠʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ). ʀʩʢʣʶʯʠʪʴ ʨʘʟʤʝʱʝʥʠʝ 

ʧʝʯʘʪʘʶʱʝʛʦ 3D-ʧʨʠʥʪʝʨʘ ʚʙʣʠʟʠ ʦʢʦʥ, ʢʦʥʜʠʮʠʦʥʝʨʦʚ, ʚʝʥʪʠʣʷʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ 

ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʠ ʚʳʭʦʣʘʞʠʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʪʦʣʘ ʠ ʵʢʩʪʨʫʜʝʨʘ. 

ʂʦʨʦʙʢʫ ʩ ʢʦʤʧʣʝʢʪʦʤ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ʦʩʚʦʙʦʜʠʪʴ ʦʪ ʩʪʷʞʢʠ ʠ ʫʙʨʘʪʴ 

ʩʦ ʩʪʦʣʘ. 

ʀʟ ʢʦʤʧʣʝʢʪʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ʜʦʩʪʘʪʴ ʜʝʨʞʘʪʝʣʴ ʢʘʪʫʰʢʠ 13 ʠ 

ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʠʟʜʝʣʠʝ (ʨʠʩʫʥʦʢ 83).  

ʇʦʩʣʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠʣʠ ʭʨʘʥʝʥʠʷ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʠʟʜʝʣʠʷ ʥʘʯʠʥʘʪʴ ʧʦʩʣʝ ʚʳʜʝʨʞʢʠ ʝʛʦ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 1 ð 2 ʯʘʩʦʚ. 

3D-ʧʨʠʥʪʝʨ ʛʦʪʦʚ ʢ ʨʘʙʦʪʝ. 

 ɺʢʣʶʯʝʥʠʝ ʚ ʩʝʪʴ 2.3

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ ʠʟʚʣʝʯʴ ʠʟ ʢʦʨʦʙʢʠ ʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʷʤʠ ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ. 

ʋʙʝʜʠʪʴʩ,̫ ʯʪʦ ʚʳʢʣʶʯʘʪʝʣʴ ʧʠʪʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ çɺʳʢʣʶʯʝʥʦè. ʋʩʪʘʥʦʚʠʪ ɹ

ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ ʚ ʨʘʟʲʝʤ ʥʘ ʟʘʜʥʝʡ ʩʪʦʨʦʥʝ ʢʦʨʧʫʩʘ ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 9. 

 

ʈʠʩʫʥʦʢ 9 ð ʨʘʟʲʸʤ ʧʠʪʘʥʠʷ 220 ɺ  
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ɺʅʀʄɸʅʀɽ! 

ʇʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ ʚʠʣʢʠ ʚ ʨʦʟʝʪʢʫ ʧʠʪʘʥʠʷ, ʫʙʝʜʠʪʝʩʴ ʯʪʦ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʘ ʚ ʧʦʤʝʱʝʥʠʠ ʠʤʝʝʪ ʟʘʱʠʪʥʳʡ ʧʨʦʚʦʜʥʠʢ PE. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʪʝʨʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʧʨʦʚʦʜʢʝ ʟʘʱʠʪʥʦʛʦ 

ʧʨʦʚʦʜʥʠʢʘ ɿɸʇʈɽʑɸɽʊʉʗ. 

ɺʢʣʶʯʠʪ ɹ ʚʠʣʢʫ ʰʥʫʨʘ ʧʠʪʘʥʠʷ ʚ ʨʦʟʝʪʢʫ. ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʧʨʠʥʪʝʨʘ ʧʝʨʝʚʝʩʪʠ 

ʚʳʢʣʶʯʘʪʝʣʴ ʧʠʪʘʥʠʷ ʚ ʧʦʣʦʞʝʥʠʝ çɺʢʣʶʯʝʥʦè. ʇʨʠ ʥʘʣʠʯʠʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʠʩʧʨʘʚʥʦʤ 

ʧʣʘʚʢʦʤ ʧʨʝʜʦʭʨʘʥʠʪʝʣʝ ʢʣʘʚʠʰʘ ʚʳʢʣʶʯʘʪʝʣʷ ʙʫʜʝʪ ʧʦʜʩʚʝʯʝʥʘ ʢʨʘʩʥʳʤ ʩʚʝʪʦʤ. 

ɽʩʣʠ ʧʨʠ ʧʝʨʝʚʦʜʝ ʚʳʢʣʶʯʘʪʝʣʷ ʚ ʧʦʣʦʞʝʥʠʝ çɺʢʣʶʯʝʥʦè ʢʣʘʚʠʰʘ ʚʳʢʣʶʯʘʪʝʣʷ ʥʝ 

ʩʚʝʪʠʪʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʚʳʢʣʶʯʘʪʝʣʴ ʚ ʧʦʣʦʞʝʥʠʝ çɺʳʢʣʶʯʝʥʦè, ʚʳʥʫʪʴ ʚʠʣʢʫ ʰʥʫʨʘ 

ʧʠʪʘʥʠʷ ʠʟ ʨʦʟʝʪʢʠ ʠ ʧʨʦʚʝʨʠʪʴ ʠʩʧʨʘʚʥʦʩʪʴ ʧʣʘʚʢʦʛʦ ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʟʘʤʝʥʠʪʴ. 

ɺʅʀʄɸʅʀɽ! 

ʂʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʘʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʣʘʚʢʫʶ ʚʩʪʘʚʢʫ ʙʦʣʴʰʝʡ 

ʤʦʱʥʦʩʪʠ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʦʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʚʟʘʤʝʥ ʧʣʘʚʢʦʡ 

ʚʩʪʘʚʢʠ. ʇʦʤʥʠʪʝ, ʧʣʘʚʢʠʡ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ɺʘʰʫ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ ʚ ʧʨʠʥʪʝʨʝ ʫʩʪʘʥʦʚʣʝʥʘ ʩʭʝʤʘ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʙʣʦʢʘ ʧʠʪʘʥʠʷ. ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʧʨʠʥʪʝʨʘ ʥʘʞʤʠʪʝ 

ʢʥʦʧʢʫ ɺʢʣ./ɺʳʢʣ. ʥʘ ʬʨʦʥʪʘʣʴʥʦʡ ʧʘʥʝʣʠ ʧʨʠʥʪʝʨʘ, ʠʟʦʙʨʘʞʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 10. 

 

ʈʠʩʫʥʦʢ 10 ð ʂʥʦʧʢʘ ɺʢʣ/ɺʳʢʣ ʥʘ ʬʨʦʥʪʘʣʴʥʦʡ ʧʘʥʝʣʠ 
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ʉ ʚʢʣʶʯʝʥʠʝʤ ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʫʟʢʘ ʇʆ ʧʨʠʥʪʝʨʘ, ʠ ʢʥʦʧʢʘ ɺʢʣ/ɺʳʢʣ 

ʧʦʜʩʚʝʯʠʚʘʝʪʩʷ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʟʘʛʨʫʟʢʠ ʥʘ ʜʠʩʧʣʝʝ ʚʳʩʚʝʪʠʪʩʷ ʛʣʘʚʥʦʝ ʤʝʥ,ʁ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 11. 

  
ʈʠʩʫʥʦʢ 11 ð ɻʣʘʚʥʦʝ ʤʝʥʶ 

 ɻʣʘʚʥʦʝ ʤʝʥʶ 2.4

ɻʣʘʚʥʦʝ ʤʝʥʶ (ʨʠʩʫʥʦʢ 11) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʥʪʝʨʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩ ʵʢʨʘʥʘ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ. ʈʘʟʜʝʣʳ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʦʧʠʩʘʥʳ ʥʠʞʝ. 

 ɼʚʠʛʘʪʴ 2.4.1

ʄʝʥʶ çɼʚʠʛʘʪʴè (ʨʠʩʫʥʦʢ 12) ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

- ʢʦʦʨʜʠʥʘʪʳ ʵʢʩʪʨʫʜʝʨʘ (ʍ ʠ Y) ʠ ʩʪʦʣʘ (Z); 

- ʧʦʣʝ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʵʢʩʪʨʫʜʝʨʘ ʣʠʙʦ ʩʪʦʣʘ. ʇʦʣʝ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʦʨʜʠʥʘʪ ʧʨʠʥʪʝʨʘ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʥʝʛʦ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʝ, ʵʢʩʪʨʫʜʝʨ ʣʠʙʦ 

ʩʪʦʣ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʠʟ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥ ʥʘ ʧʦʣʝ) ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʢ ʜʘʥʥʦʡ 

ʪʦʯʢʝ; 

- ʥʘʙʦʨ ʢʥʦʧʦʢ ʜʣʷ ʧʘʨʢʦʚʢʠ, ʧʝʨʝʜʚʠʞʝʥʠʷ ʩʪʦʣʘ ʠ ʵʢʩʪʨʫʜʝʨʘ, ʘ ʪʘʢʞʝ ʩʤʝʥʳ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʦʪʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʝʡ. ʂʥʦʧʢʠ ʜʣʷ ʧʘʨʢʦʚʢʠ ʠʤʝʶʪ ʠʢʦʥʢʫ ʜʦʤʘ ʩ 

ʧʦʜʧʠʩʴʶ ʦʩʠ, ʧʦ ʢʦʪʦʨʦʡ ʵʢʩʪʨʫʜʝʨ ʙʫʜʝʪ ʧʨʠʧʘʨʢʦʚʘʥ: ʢʥʦʧʢʘ ʩ ʧʦʜʧʠʩʴʶ çZè ʧʘʨʢʫʝʪ ʩʪʦʣ, 

ʢʥʦʧʢʘ ʩ ʧʦʜʧʠʩʴʶ çɺʩʝè ʧʘʨʢʫʝʪ ʵʢʩʪʨʫʜʝʨ (ʧʦ ʦʙʝʠʤ ʦʩʷʤ) ʠ ʩʪʦʣ. ʂʥʦʧʢʠ ʧʝʨʝʜʚʠʞʝʥʠʷ 

ʵʢʩʪʨʫʜʝʨʘ ʫʢʘʟʘʥʳ ʩʪʨʝʣʢʘʤʠ. ʂʥʦʧʢʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʩʪʦʣʘ ʫʢʘʟʘʥʳ ʨʠʩʫʥʢʦʤ ʩʪʦʣʘ ʩʦ 

ʩʪʨʝʣʢʦʡ. ʂʥʦʧʢʘ ʦʪʢʣʶʯʝʥʠʷ ʤʦʪʦʨʦʚ ʠʤʝʝʪ ʧʦʜʧʠʩʴ çɺʳʢʣ.è. ʂʥʦʧʢʘ ʩʤʝʥʳ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʤʦʞʝʪ ʠʤʝʪʴ ʠʢʦʥʢʠ: çZè ʣʠʙʦ çXYè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ; 

- ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ ʚ ʚʝʨʭʥʝʡ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʝ ʤʝʥʶ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʚʝʣʠʯʠʥʫ 

ʧʝʨʝʤʝʱʝʥʠʷ, ʩʦʚʝʨʰʘʝʤʦʛʦ ʵʢʩʪʨʫʜʝʨʦʤ ʣʠʙʦ ʩʪʦʣʦʤ ʟʘ ʦʜʥʦ ʥʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʝʤ. 
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ʈʠʩʫʥʦʢ 12 ð ʤʝʥʶ çɼʚʠʛʘʪʴè 

ɺʅʀʄɸʅʀɽ! 

ʇʝʨʝʜ ʦʧʫʩʢʘʥʠʝʤ ʩʪʦʣʘ ʚʥʠʟ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʦʜ ʥʠʤ ʥʝʪ ʧʦʩʪʦʨʦʥʥʠʭ 

ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʝʰʘʪʴ ʜʚʠʞʝʥʠʶ. 

 ʊʝʤʧʝʨʘʪʫʨʘ 2.4.2

ʄʝʥʶ çʊʝʤʧʝʨʘʪʫʨʘè ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 13. ʆʥʦ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ: 

 

ʈʠʩʫʥʦʢ 13 ð ʤʝʥʶ çʊʝʤʧʝʨʘʪʫʨʘè
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- ʩʧʠʩʦʢ ʥʘʛʨʝʚʘʪʝʣʝʡ ʠ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ; 

- ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʚʦ ʚʨʝʤʝʥʠ; 

- ʩʧʠʩʦʢ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʨʦʬʠʣʝʡ ʜʣʷ ʥʘʛʨʝʚʘ ʧʝʨʝʜ ʧʝʯʘʪʴʶ; 

- ʢʥʦʧʢʘ çʆʭʣʘʜʠʪʴè, ʢʥʦʧʢʘ ʩ ʠʢʦʥʢʦʡ ʪʨʝʭ ʩʣʘʡʜʝʨʦʚ ʠ ʢʥʦʧʢʘ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʥʘʛʨʝʚʘ. 

ɺ ʩʧʠʩʢʝ ʥʘʛʨʝʚʘʪʝʣʝʡ ʠ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʨʘʚʘ ʦʪ ʥʘʟʚʘʥʠʷ ʫʢʘʟʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʇʦ ʥʘʞʘʪʠʶ ʥʘ ʥʘʟʚʘʥʠʝ ʥʘʛʨʝʚʘʪʝʣʷ ʠʣʠ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 

ʤʦʞʥʦ ʩʢʨʳʪʴ ʣʠʙʦ ʧʦʢʘʟʘʪʴ ʝʛʦ ʛʨʘʬʠʢ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʧʨʦʪʠʚ 

ʥʘʛʨʝʚʘʪʝʣʷ, ʧʨʘʚʘʷ ʧʦʣʦʚʠʥʘ ʤʝʥʶ ʠʟʤʝʥʷʝʪʩʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 14. 

 

ʈʠʩʫʥʦʢ 14 ð ʤʝʥʶ çʊʝʤʧʝʨʘʪʫʨʘè. ɺʠʜ ʥʘʛʨʝʚʘ 1 

ɺ ʜʘʥʥʦʤ ʤʝʥʶ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘ, ʘ ʪʘʢʞʝ 

ʦʪʢʘʣʠʙʨʦʚʘʪʴ PID. ʂʘʣʠʙʨʦʚʢʘ PID ʦʧʠʩʘʥʘ ʚ ʧʫʥʢʪʝ 2.5.1. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ  ʧʦʷʚʠʪʩʷ ʤʝʥʶ (ʨʠʩʫʥʦʢ 15): 

 

ʈʠʩʫʥʦʢ 15 ð ʤʝʥʶ çʊʝʤʧʝʨʘʪʫʨʘè. ɺʠʜ ʥʘʛʨʝʚʘ 2  
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ʂʥʦʧʢʠ ç+è ʠ çïè ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʮʝʣʝʚʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʟʥʘʯʝʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚ ʩʧʠʩʢʝ ʟʥʘʯʝʥʠʡ ʧʦʜ ʜʘʥʥʳʤʠ 

ʢʥʦʧʢʘʤʠ. ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ  ʤʝʥʶ ʚʝʨʥʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ  ʧʦʷʚʠʪʩʷ ʤʝʥʶ (ʨʠʩʫʥʦʢ 16), ʩʦʜʝʨʞʘʱʝʝ ʩʧʠʩʦʢ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʨʦʬʠʣʝʡ ʜʣʷ ʥʘʛʨʝʚʘ ʧʝʨʝʜ ʧʝʯʘʪʴʶ. ɺ ʜʘʥʥʦʤ ʩʧʠʩʢʝ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʠʣʠ 

ʫʜʘʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʨʦʬʠʣʠ. 

 

 

ʈʠʩʫʥʦʢ 16 ð ʤʝʥʶ çʇʨʝʜʥʘʛʨʝʚè 
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 ɿʘʧʨʘʚʠʪʴ 2.4.3

ʄʝʥʶ çɿʘʧʨʘʚʠʪʴè ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 17: 

 

ʈʠʩʫʥʦʢ 17 ð ʤʝʥʶ çɿʘʧʨʘʚʠʪʴè 

ʂʥʦʧʢʘ çʊʝʤʧʝʨʘʪʫʨʘè ʧʝʨʝʚʦʜʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʤʝʥʶ, ʫʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 13. 

ʂʥʦʧʢʠ çɿʘʧʨʘʚʠʪʴè ʠ çʈʝʪʨʘʢʪè ʚʚʦʜʷʪ ʧʣʘʩʪʠʢ ʚ ʵʢʩʪʨʫʜʝʨ ʠ ʚʳʚʦʜʷʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʢʦʨʦʩʪʴ ʠ ʨʘʩʩʪʦʷʥʠʝ ʨʝʛʫʣʠʨʫʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʘʙʦʨʘʤʠ ʟʥʘʯʝʥʠʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʤʝʥʶ. ʂʥʦʧʢʠ çɿʘʧʨʘʚʠʪʴ ʧʦʣʥʦʩʪʴʶè ʠ çʀʟʚʣʝʯʴ ʧʦʣʥʦʩʪʴʶè ʚʚʦʜʷʪ ʠ ʚʳʚʦʜʷʪ ʧʣʘʩʪʠʢ ʥʘ 

ʟʥʘʯʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʦʣʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʧʣʘʩʪʠʢʘ ʧʦ ʵʢʩʪʨʫʜʝʨʫ ʠʣʠ ʧʦʣʥʦʛʦ ʚʳʭʦʜʘ 

ʠʟ ʥʝʛʦ. 

 ʋʧʨʘʚʣʝʥʠʝ ʧʨʠʥʪʝʨʦʤ 2.4.4

ʄʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʧʨʠʥʪʝʨʦʤè ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 18. ɺ ʥʝʤ ʥʘʭʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ 

ʢʘʣʠʙʨʦʚʢʠ ʠ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʨʘʙʦʪʳ ʧʨʠʥʪʝʨʘ. 

 

ʈʠʩʫʥʦʢ 18 ð ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʧʨʠʥʪʝʨʦʤ  
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 ʋʨʦʚʝʥʴ ʩʪʦʣʘ 2.4.4.1

ʄʝʥʶ çʋʨʦʚʝʥʴ ʩʪʦʣʘè (ʨʠʩʫʥʦʢ 19) ʩʣʫʞʠʪ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩʪʦʣʘ (ʧʦʜʨʦʙʥʝʝ ʚ 

2.5.3). ɺ ʥʝʤ ʫʩʣʦʚʥʦ ʧʦʢʘʟʘʥʳ 4 ʫʛʣʘ ʩʪʦʣʘ, ʘ ʪʘʢʞʝ ʢʥʦʧʢʘ çʄʝʥʝʜʞʝʨ ʢʘʣʠʙʨʦʚʢʠè, ʧʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʢʦʪʦʨʫʶ ʧʦʷʚʣʷʝʪʩʷ ʧʦʜʤʝʥʶ (ʨʠʩʫʥʦʢ 20). 

 

ʈʠʩʫʥʦʢ 19 ð ʤʝʥʶ çʋʨʦʚʝʥʴ ʩʪʦʣʘè 

 

ʈʠʩʫʥʦʢ 20 ð ʧʦʜʤʝʥʶ çʄʝʥʝʜʞʝʨ ʢʘʣʠʙʨʦʚʢʠè 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çɺʟʷʪʴ ʧʨʦʙʫè ʵʢʩʪʨʫʜʝʨ ʜʚʠʞʝʪʩʷ ʢ ʟʘʜʥʝʡ ʩʪʝʥʢʝ ʠ 

ʧʨʠʤʘʛʥʠʯʠʚʘʝʪ ʥʘ ʩʝʙʷ ʧʨʦʙʫ (ʢʦʥʮʝʚʠʢ ʩ ʜʚʫʤʷ ʤʘʛʥʠʪʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ). ɺ ʩʣʫʯʘʝ 
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ʫʩʧʝʰʥʦʛʦ ʚʟʷʪʠʷ ʧʨʦʙʳ ʚʚʝʨʭʫ ʵʢʨʘʥʘ ʧʦʷʚʣʷʝʪʩʷ ʟʥʘʯʦʢ  ʠ ʢʥʦʧʢʘ ʤʝʥʷʝʪʩʷ ʥʘ çɺʝʨʥʫʪʴ 

ʧʨʦʙʫè, ʢʦʪʦʨʘʷ ʚʦʟʚʨʘʱʘʝʪ ʧʨʦʙʫ ʚ ʜʝʨʞʘʪʝʣʴ ʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʝ (ʨʠʩʫʥʦʢ 21). 

 

ʈʠʩʫʥʦʢ 21 ð ʢʥʦʧʢʘ "ɺʝʨʥʫʪʴ ʧʨʦʙʫ" 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʘʣʠʙʨʦʚʢʘè ʧʨʦʙʘ ʥʘʯʠʥʘʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʨʘʟʥʦʩʪʴ ʚʳʩʦʪʳ ʯʝʪʳʨʝʭ ʫʛʣʦʚ ʩʪʦʣʘ. ɺ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʡ ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʦʚʦʨʦʪʘ 

ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʛʘʝʢ. ʇʨʦʮʝʩʩ ʢʘʣʠʙʨʦʚʢʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝʦʙʭʦʜʠʤʳʡ ʫʛʦʣ 

ʢʦʨʨʝʢʮʠʠ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʛʘʝʢ ʩʪʦʣʘ ʥʝ ʙʫʜʝʪ ʤʝʥʴʰʝ 3 ʫʛʣʦʚʳʭ ʤʠʥʫʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʘʟʦʚʦʛʦ ʚʠʥʪʘ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʣʶʙʦʛʦ ʠʟ ʫʛʣʦʚ ʩʪʦʣʘ ʧʦʷʚʣʷʝʪʩʷ ʚʩʧʣʳʚʘʶʱʝʝ ʦʢʥʦ ʩ ʥʘʙʦʨʦʤ 

ʜʝʡʩʪʚʠʡ (ʨʠʩʫʥʦʢ 22). 

 

ʈʠʩʫʥʦʢ 22 ð ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʚʠʥʪʘ 

ʂʥʦʧʢʘ çʂʘʣʠʙʨʦʚʘʪʴ ʵʪʦʪ ʚʠʥʪè ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʦʡ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʧʨʦʭʦʜʘ ʧʨʦʙʳ ʧʦ 

ʯʝʪʳʨʝʤ ʫʛʣʘʤ ʠ ʚʳʙʦʨʘ ʙʘʟʦʚʦʡ ʪʦʯʢʠ.  

ʂʥʦʧʢʘ çʋʩʪʘʥʦʚʠʪʴ ʢʘʢ ʙʘʟʦʚʫʶ ʪʦʯʢʫè ʧʦʟʚʦʣʷʝʪ ʫʢʘʟʘʪʴ ʚʨʫʯʥʫʶ, ʧʦʣʦʞʝʥʠʝ ʢʘʢʦʛʦ 

ʫʛʣʘ ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ ʙʫʜʝʪ ʧʨʠʥʷʪʦ ʟʘ ʙʘʟʦʚʦʝ. 



 

 

23 
²-́91 ÁÎ 

 ʂʘʣʠʙʨʦʚʢʘ Z 2.4.4.2

ʄʝʥʶ çʂʘʣʠʙʨʦʚʢʘ Zè (ʨʠʩʫʥʦʢ 23) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ʩʤʝʱʝʥʠʷ ʢʦʥʮʝʚʠʢʘ ʧʦ ʦʩʠ Z ʠ ʧʨʦʙʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʝʚʦʡ ʢʦʦʨʜʠʥʘʪʳ ʩʪʦʣʘ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʘʥʥʳʤ ʤʝʥʶ ʦʧʠʩʘʥʦ ʚ 2.5.4. 

 

ʈʠʩʫʥʦʢ 23 ð ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ Zè 

 ʉʝʪʢʘ ʩʪʦʣʘ 2.4.4.3

ʄʝʥʶ çʉʝʪʢʘ ʩʪʦʣʘè (ʨʠʩʫʥʦʢ 24) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʣʠ ʚʳʙʦʨʘ ʠʤʝʶʱʝʡʩʷ 

ʢʘʨʪʳ ʚʳʩʦʪ ʩʪʦʣʘ (ʧʦʜʨʦʙʥʝʡ ʚ 2.5.5) ʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʢʥʦʧʦʢ ʠ ʧʦʣʷ, ʛʜʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʢʘʨʪʘ 

ʚʳʩʦʪ ʟʘʛʨʫʞʝʥʥʦʛʦ ʧʨʦʬʠʣ ̫(ʨʠʩʫʥʦʢ 26). 

 

ʈʠʩʫʥʦʢ 24 ð ʤʝʥʶ çʉʝʪʢʘ ʩʪʦʣʘè 



 

 

24 
²-́91 ÁÎ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʄʝʥʝʜʞʝʨ ʧʨʦʬʠʣʝʡè ʧʦʷʚʣʷʝʪʩʷ ʤʝʥʶ (ʨʠʩʫʥʦʢ 25), ʚ 

ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʟʘʛʨʫʞʘʪʴ, ʫʜʘʣʷʪʴ ʧʨʦʬʠʣʠ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʷʪʴ ʧʨʦʬʠʣʠ, ʝʩʣʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʝ 

ʙʳʣ ʚʳʙʨʘʥ ʧʫʥʢʪ çʉʦʭʨʘʥʠʪʴ ʧʦʩʣʝ ʢʘʣʠʙʨʦʚʢʠè (ʨʠʩʫʥʦʢ 27). 

 

ʈʠʩʫʥʦʢ 25 ð ʤʝʥʶ çʄʝʥʝʜʞʝʨ ʧʨʦʬʠʣʝʡè 

 

ʈʠʩʫʥʦʢ 26 ð ʤʝʥʶ çʉʝʪʢʘ ʩʪʦʣʘè ʩ ʟʘʛʨʫʞʝʥʥʳʤ ʧʨʦʬʠʣʝʤ 



 

 

25 
²-́91 ÁÎ 

ʂʥʦʧʢʘ çʂʘʣʠʙʨʦʚʢʘè ʧʝʨʝʚʦʜʠʪ ʚ ʤʝʥʶ (ʨʠʩʫʥʦʢ 27), ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ 

ʩʧʠʩʦʢ ʧʨʦʬʠʣʝʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʚ ʧʨʦʮʝʩʩʝ ʢʘʣʠʙʨʦʚʢʠ. ʇʝʨʝʢʣʶʯʘʪʝʣʴ 

çʇʨʝʜʥʘʛʨʝʚè ʧʦʟʚʦʣʷʝʪ ʫʢʘʟʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʜʦ ʢʦʪʦʨʦʡ ʜʦʣʞʝʥ ʥʘʛʨʝʪʴʩʷ ʩʪʦʣ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ 

ʥʘʯʥʝʪʩʷ ʢʘʣʠʙʨʦʚʢʘ. 

 

ʈʠʩʫʥʦʢ 27 ð ʤʝʥʶ ʩʦʟʜʘʥʠʷ ʧʨʦʬʠʣʝʡ 

  



 

 

26 
²-́91 ÁÎ 

 ʆʙʜʫʚ 2.4.4.4

ɺ ʤʝʥʶ çʆʙʜʫʚè (ʨʠʩʫʥʦʢ 28) ʥʘʭʦʜʠʪʩ ̫ʩʧʠʩʦʢ ʚʝʥʪʠʣʷʪʦʨʦʚ ʧʨʠʥʪʝʨʘ, ʨʘʙʦʪʫ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ. 

 

ʈʠʩʫʥʦʢ 28 ð ʤʝʥʶ çʆʙʜʫʚè 

 ʀʩʪʦʨʠʷ ʫʚʝʜʦʤʣʝʥʠʡ 2.4.4.5

ɺ ʤʝʥʶ çʀʩʪʦʨʠʷ ʫʚʝʜʦʤʣʝʥʠʡè (ʨʠʩʫʥʦʢ 29) ʧʦʢʘʟʘʥʳ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ 

ʧʨʠʥʪʝʨʘ. 

 

ʈʠʩʫʥʦʢ 29 ð ʤʝʥʶ çʀʩʪʦʨʠʷ ʫʚʝʜʦʤʣʝʥʠʡè 



 

 

27 
²-́91 ÁÎ 

 ʃʠʤʠʪʳ 2.4.4.6

ʄʝʥʶ çʃʠʤʠʪʳè (ʨʠʩʫʥʦʢ 30) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʩʪʨʦʝʢ ʧʨʝʜʝʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʠ 

ʫʩʢʦʨʝʥʠʡ ʧʨʠʥʪʝʨʘ ʚʦ ʚʨʝʤʷ ʧʝʯʘʪʠ. 

 

ʈʠʩʫʥʦʢ 30 ð ʤʝʥʶ çʃʠʤʠʪʳè 

 ʈʝʪʨʘʢʪ 2.4.4.7

ʄʝʥʶ çʈʝʪʨʘʢʪè (ʨʠʩʫʥʦʢ 31) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʪʨʘʢʪʘ. 

ʈʝʛʫʣʠʨʦʚʢʠ ʨʘʙʦʪʘʪʁ ʪʦʣʴʢʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʦʧʮʠʠ çʆʪʢʘʪ ʥʘ ʫʨʦʚʥʝ ʧʨʦʰʠʚʢʠè ʚ ʩʣʘʡʩʝʨʝ 

OrcaSlicer ʠʣʠ çʀʩʧʦʣʴʟʦʚʘʪʴ ʦʪʢʘʪ ʠʟ ʧʨʦʰʠʚʢʠè ʚ PrusaSlicer. 

 

ʈʠʩʫʥʦʢ 31 ð ʤʝʥʶ çʈʝʪʨʘʢʪè 



 

 

28 
²-́91 ÁÎ 

 ʇʦʜʩʚʝʪʢʘ 2.4.4.8

ʄʝʥʶ çʇʦʜʩʚʝʪʢʘè (ʨʠʩʫʥʦʢ 32) ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʘʪʴ ʠ ʚʳʢʣʶʯʘʪʴ ʩʚʝʪʦʜʠʦʜʥʫʶ 

ʧʦʜʩʚʝʪʢʫ ʧʨʠʥʪʝʨʘ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʝʸ ʮʚʝʪ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

  

ʈʠʩʫʥʦʢ 32 ð ʤʝʥʶ çʇʦʜʩʚʝʪʢʘè 

 ʂʦʥʩʦʣʴ 2.4.4.9

ʄʝʥʶ çʂʦʥʩʦʣʴè (ʨʠʩʫʥʦʢ 33) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʦʤʘʥʜ ʠ ʤʘʢʨʦʩʦʚ 

ʧʨʠʥʪʝʨʫ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠʩʪʦʨʠʠ ʢʦʤʘʥʜ, ʩʦʦʙʱʝʥʠʡ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʥʪʝʨʘ ʠ ʦʰʠʙʢʘʭ.  

 

ʈʠʩʫʥʦʢ 33 ð ʤʝʥʶ çʂʦʥʩʦʣʴè  



 

 

29 
²-́91 ÁÎ 

 ʄʘʢʨʦʩʳ 2.4.4.10

ɺ ʤʝʥʶ çʄʘʢʨʦʩʳè (ʨʠʩʫʥʦʢ 34) ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʤʘʢʨʦʩʦʚ (ʝʩʣʠ ʦʥʠ ʝʩʪʴ) ʩ 

ʥʘʩʪʨʘʠʚʘʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɼʦʙʘʚʣʝʥʠʝ/ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ/ʫʜʘʣʝʥʠʝ ʤʘʢʨʦʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ web-ʠʥʪʝʨʬʝʡʩ fluidd ʧʫʪʝʤ ʨʘʙʦʪʳ ʩ ʨʘʟʜʝʣʘʤʠ ç[gcode_macroé]è ʚ ʬʘʡʣʝ printer.cfg 

(ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʢʣʘʜʢʝ çʂʦʥʬʠʛʫʨʘʮʠʷè). ʇʦʜʨʦʙʥʝʡ ʦ ʨʘʙʦʪʝ ʩ ʤʘʢʨʦʩʘʤʠ ʤʦʞʥʦ ʫʟʥʘʪʴ ʧʦ 

ʩʩʳʣʢʝ https://www.klipper.org/Command_Templates.html . 

 

ʈʠʩʫʥʦʢ 34 ð ʤʝʥʶ çʄʘʢʨʦʩʳè 

ɺ ʧʦʜʤʝʥʶ çʅʘʩʪʨʦʡʢʠè ʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʤʘʢʨʦʩʘ ʚ ʤʝʥʶ (ʨʠʩʫʥʦʢ 35). 

 

ʈʠʩʫʥʦʢ 35 ð ʧʦʜʤʝʥʶ çʅʘʩʪʨʦʡʢʠè  

https://www.klipper.org/Command_Templates.html


 

 

30 
²-́91 ÁÎ 

 ʀʥʪʝʨʚʘʣʴʥʘʷ ʩʲʝʤʢʘ 2.4.4.11

ʄʝʥʶ çʀʥʪʝʨʚʘʣʴʥʘʷ ʩʲʝʤʢʘè (ʨʠʩʫʥʦʢ 36) ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʘʡʤʣʘʧʩ (ʚʠʜʝʦ, 

ʦʙʲʝʜʠʥʷʶʱʝʝ  ʥʘʙʦʨ ʬʦʪʦʛʨʘʬʠʡ, ʩʜʝʣʘʥʥʳʭ ʩ ʟʘʜʘʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ) ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ 

ʧʨʦʩʤʦʪʨʘ ʧʨʦʮʝʩʩʘ ʧʝʯʘʪʠ. ʂʥʦʧʢʘ çʈʝʥʜʝʨè ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩ ʦʙʲʝʜʠʥʝʥʠʷ ʟʘʩʥʷʪʳʭ ʢʘʜʨʦʚ 

ʚ ʚʠʜʝʦ. ʂʥʦʧʢʘ çʅʘʩʪʨʦʡʢʠè ʧʦʟʚʦʣʷʶʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʟʘʧʠʩʠ ʢʘʜʨʦʚ ʠ ʚʠʜʝʦ. 

 

ʈʠʩʫʥʦʢ 36 ð ʤʝʥʶ çʀʥʪʝʨʚʘʣʴʥʘʷ ʩʲʝʤʢʘè 

  



 

 

31 
²-́91 ÁÎ 

 ʉʝʪʴ 2.4.4.12

ʄʝʥʶ çʉʝʪʴè ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, ʧʨʦʚʦʜʥʦʤʫ 

ʘʜʘʧʪʝʨʫ ʠʣʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʩʪʨʘʥʠʮ: çWi-Fiè, çʇʨʦʚʦʜʥʦʝ 

ʧʦʜʢʣʶʯʝʥʠʝè ʠ çʊʦʯʢʘ ʜʦʩʪʫʧʘè. 

ʅʘ ʩʪʨʘʥʠʮʝ çWi-Fiè ʫʢʘʟʘʥ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ (ʨʠʩʫʥʦʢ 37). 

 

ʈʠʩʫʥʦʢ 37 ð ʩʪʨʘʥʠʮʘ çWi-Fiè 

ʅʘ ʩʪʨʘʥʠʮʝ çʇʨʦʚʦʜʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝè (ʨʠʩʫʥʦʢ 38) ʫʢʘʟʘʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʝʪʝʚʦʛʦ 

ʘʜʘʧʪʝʨʘ. ʈʫʯʥʘʷ ʥʘʩʪʨʦʡʢʘ ʪʨʝʙʫʝʪ ʙʘʟʦʚʦʛʦ ʧʦʥʠʤʘʥʠʷ ʥʘʩʪʨʦʡʢʠ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, 

ʧʦʵʪʦʤʫ ʧʨʠ ʧʨʦʚʦʜʥʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʢʣʶʯʘʪʴ ʧʨʠʥʪʝʨ ʢ ʨʦʫʪʝʨʫ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʴ DHCP (Dynamic Host Configuration Protocol) ʚ ʘʢʪʠʚʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ʇʨʠ ʘʢʪʠʚʥʦʤ DHCP ʧʨʠʥʪʝʨʫ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʝʪ ʧʨʠʩʚʦʝʥ IP-ʘʜʨʝʩ, ʫʢʘʟʘʥʥʳʡ ʚ 

ʧʦʣʝ çDHCP ʘʜʨʝʩè, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʧʨʠʥʪʝʨʫ, ʚʚʝʜʷ ʘʜʨʝʩ ʚ 

ʧʦʠʩʢʦʚʫʶ ʩʪʨʦʢʫ ʙʨʘʫʟʝʨʘ. 



 

 

32 
²-́91 ÁÎ 

 

ʈʠʩʫʥʦʢ 38 ð ʩʪʨʘʥʠʮʘ çʇʨʦʚʦʜʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝè 

ʅʘ ʩʪʨʘʥʠʮʝ çʊʦʯʢʘ ʜʦʩʪʫʧʘè (ʨʠʩʫʥʦʢ 39) ʥʘʭʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʪʦʯʢʠ ʜʦʩʪʫʧʘ. ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʊʦʯʢʘ ʜʦʩʪʫʧʘè ʘʢʪʠʚʠʨʫʝʪ ʪʦʯʢʫ ʜʦʩʪʫʧʘ, ʧʝʨʝʢʣʶʯʘʪʝʣʴ 

çɸʚʪʦʧʦʜʢʣʶʯʝʥʠʝè ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʢʣʶʯʘʪʴ ʪʦʯʢʫ ʜʦʩʪʫʧʘ ʧʨʠ ʚʢʣʶʯʝʥʠʠ 

ʧʨʠʥʪʝʨʘ. ʇʦʣʝ çʇʘʨʦʣʴè ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʧʘʨʦʣʴ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʩʦʩʪʦʷʪʴ ʤʠʥʠʤʫʤ ʠʟ 

ʚʦʩʴʤʠ ʩʠʤʚʦʣʦʚ. ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʀʩʧʦʣʴʟʦʚʘʪʴ ʧʘʨʦʣʴè ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ/ʦʪʢʣʶʯʠʪʴ 

ʟʘʱʠʪʫ ʩʝʪʠ ʧʘʨʦʣʝʤ. ɽʩʣʠ ʚʘʰʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʤʦʞʝʪ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʩʝʪʠ ʩ ʧʘʨʦʣʝʤ, 

ʧʦʧʨʦʙʫʡʪʝ ʚʳʢʣʶʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʦʣʷ. 

ʇʝʨʝʭʦʜ ʢ web-ʠʥʪʝʨʬʝʡʩʫ ʧʨʠʥʪʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʙʨʘʫʟʝʨʝ ʧʦ IP-ʘʜʨʝʩʫ, 

ʫʢʘʟʘʥʥʦʤʫ ʚ ʧʦʣʝ çIP-ʘʜʨʝʩè. 

 

ʈʠʩʫʥʦʢ 39 ð ʩʪʨʘʥʠʮʘ çʊʦʯʢʘ ʜʦʩʪʫʧʘè  
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 ʉʠʩʪʝʤʘ 2.4.4.13

ɺ ʤʝʥʶ çʉʠʩʪʝʤʘè (ʨʠʩʫʥʦʢ 40) ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʙʦʪʝ ʎʇʋ ʠ ʢʦʣʠʯʝʩʪʚʝ 

ʧʘʤʷʪʠ. 

 

ʈʠʩʫʥʦʢ 40 ð ʤʝʥʶ çʉʠʩʪʝʤʘè 

 ʉʣʫʞʙʳ 2.4.4.14

ɺ ʤʝʥʶ çʉʣʫʞʙʳè (ʨʠʩʫʥʦʢ 41) ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʪʘʪʫʩ ʩʣʫʞʙ. ʌʫʥʢʮʠʦʥʘʣ ʧʦʟʚʦʣʷʝʪ 

ʟʘʧʫʩʪʠʪʴ, ʧʝʨʝʟʘʛʨʫʟʠʪʴ ʠ ʦʩʪʘʥʦʚʠʪʴ ʠʭ ʨʘʙʦʪʫ. 

 

ʈʠʩʫʥʦʢ 41 ð ʤʝʥʶ çʉʣʫʞʙʳè  
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 ʂʘʣʠʙʨʦʚʢʠ ʠ ʩʝʨʚʠʩʳ 2.4.4.15

ʄʝʥʶ çʂʘʣʠʙʨʦʚʢʠ ʠ ʩʝʨʚʠʩʳè (ʨʠʩʫʥʦʢ 42) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʥʪʝʨʘ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʝʨʚʠʩʘ. 

  

ʈʠʩʫʥʦʢ 42 ð ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʠ ʠ ʩʝʨʚʠʩʳè 

2.4.4.15.1 ʂʦʤʧʝʥʩʘʮʠʷ ʨʝʟʦʥʘʥʩʘ 

ʄʝʥʶ çʂʦʤʧʝʥʩʘʮʠʷ ʨʝʟʦʥʘʥʩʘè (ʨʠʩʫʥʦʢ 43) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʠʙʨʘʮʠʡ ʧʨʠʥʪʝʨʘ, ʩʦʟʜʘʶʱʠʭ ʵʬʬʝʢʪ ʵʭʘ ʥʘ ʧʝʯʘʪʘʝʤʦʡ 

ʤʦʜʝʣʠ, ʩ ʮʝʣʴʶ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʢʦʤʧʝʥʩʘʮʠʠ.  

 

ʈʠʩʫʥʦʢ 43 ð ʤʝʥʶ çʂʦʤʧʝʥʩʘʮʠʷ ʨʝʟʦʥʘʥʩʘè  
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2.4.4.15.2 ʅʘʩʪʨʦʡʢʠ PID 

ʄʝʥʶ çʅʘʩʪʨʦʡʢʠ PIDè ʧʦʟʚʦʣʷʝʪ ʟʘʧʫʩʪʠʪʴ ʢʘʣʠʙʨʦʚʢʫ PID ʵʢʩʪʨʫʜʝʨʘ (ʨʠʩʫʥʦʢ 44) ʠ 

ʩʪʦʣʘ (ʨʠʩʫʥʦʢ 45). ʇʦʨʷʜʦʢ ʢʘʣʠʙʨʦʚʢʠ PID ʦʧʠʩʘʥ ʚ ʧʫʥʢʪʝ 2.5.1. 

 

ʈʠʩʫʥʦʢ 44 ð ʤʝʥʶ çʅʘʩʪʨʦʡʢʠ PIDè, ʢʥʦʧʢʘ ʕʢʩʪʨʫʜʝʨ 

 

ʈʠʩʫʥʦʢ 45 ð ʤʝʥʶ çʅʘʩʪʨʦʡʢʠ PIDè, ʢʥʦʧʢʘ ʉʪʦʣ 



 

 

36 
²-́91 ÁÎ 

2.4.4.15.3 ʄʘʛʥʠʪʥʘʷ ʧʨʦʙʘ 

ʄʝʥʶ çʄʘʛʥʠʪʥʘʷ ʧʨʦʙʘè (ʨʠʩʫʥʦʢ 46) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʧʦʣʦʞʝʥʠʷ 

ʚʟʷʪʠʷ ʠ ʚʦʟʚʨʘʪʘ ʤʘʛʥʠʪʥʦʡ ʧʨʦʙʳ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʘʥʥʳʤ ʤʝʥʶ ʦʧʠʩʘʥʦ ʚ 2.5.2. 

  
ʈʠʩʫʥʦʢ 46 ð ʤʝʥʶ çʄʘʛʥʠʪʥʘʷ ʧʨʦʙʘè 

2.4.4.15.4  ʂʘʤʝʨʘ 

ɺ ʤʝʥʶ ʢʘʤʝʨʘ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʠʟʦʙʨʘʞʝʥʠʝ, ʧʝʨʝʜʘʚʘʝʤʦʝ ʩ ʢʘʤʝʨʳ, ʝʩʣʠ ʦʥʘ 

ʧʦʜʢʣʶʯʝʥʘ ʚ USB-ʨʘʟʲʝʤ. 

ɺʅʀʄɸʅʀɽ! 

ɽʩʣʠ ʢʘʤʝʨʘ ʙʳʣʘ ʧʦʜʢʣʶʯʝʥʘ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʨʠʥʪʝʨʘ, ʜʣʷ ʝʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʩʣʫʞʙʫ çcrowsnestè ʚ ʤʝʥʶ çʉʣʫʞʙʳè. 

2.4.4.15.5  ʊʝʨʤʠʥʘʣ 

ʄʝʥʶ çʊʝʨʤʠʥʘʣè (ʨʠʩʫʥʦʢ 47) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. 

ɺʅʀʄɸʅʀɽ! 

ɿʘ ʠʟʤʝʥʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ ʚ ʪʝʨʤʠʥʘʣʝ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣ.ɹ 
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ʈʠʩʫʥʦʢ 47 ð ʤʝʥʶ çʊʝʨʤʠʥʘʣè 

2.4.4.15.6  ɼʠʘʛʥʦʩʪʠʢʘ 

ʄʝʥʶ çɼʠʘʛʥʦʩʪʠʢʘè (ʨʠʩʫʥʦʢ 48) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʦʧʝʨʘʪʠʚʥʦʡ ʧʨʦʚʝʨʢʠ ʧʨʠʥʪʝʨʘ ʥʘ 

ʥʘʣʠʯʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çʇʨʦʜʦʣʞʠʪʴè ʦʪʢʨʳʚʘʝʪʩʷ ʤʝʥʶ (ʨʠʩʫʥʦʢ 49), 

ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʚʳʙʨʘʪʴ, ʢʘʢʠʝ ʫʟʣʳ ʙʫʜʫʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ. 

 

ʈʠʩʫʥʦʢ 48 ð ʤʝʥʶ çɼʠʘʛʥʦʩʪʠʢʘè. ʀʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʜʠʘʛʥʦʩʪʠʢʠ  
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ʈʠʩʫʥʦʢ 49 ð ʤʝʥʶ çɼʠʘʛʥʦʩʪʠʢʘè 

2.4.4.15.7 ʆʙʥʦʚʠʪʴ 

ʄʝʥʶ çʆʙʥʦʚʠʪèɹ (ʨʠʩʫʥʦʢ 50) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʥʪʝʨʘ. ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çʇʨʦʚʝʨʠʪʴ ʦʙʥʦʚʣʝʥʠʷè ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʢʘʢʠʝ 

ʤʦʜʫʣʠ ʠʤʝʶʪ ʥʦʚʫʶ ʚʝʨʩʠʶ. ʂʥʦʧʢʘ çʆʙʥʦʚʠʪʴè ʧʦʟʚʦʣʷʝʪ ʦʙʥʦʚʠʪʴ ʇʆ ʜʦ ʧʦʩʣʝʜʥʝʡ 

ʚʝʨʩʠʠ. ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʦʢ çɼʝʪʘʣʠè ʤʦʞʥʦ ʫʟʥʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʦʙʥʦʚʣʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 50 ð ʤʝʥʶ çʆʙʥʦʚʣʝʥʠʷè 
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2.4.4.15.8 ʉʦʦʙʱʠʪʴ ʦʙ ʦʰʠʙʢʝ 

ɺ ʤʝʥʶ çʉʦʦʙʱʠʪʴ ʦʙ ʦʰʠʙʢʝè (ʨʠʩʫʥʦʢ 51) ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʟʘʷʚʢʫ ʦ ʥʝʧʦʣʘʜʢʝ ʠ ʧʨʠ 

ʥʘʣʠʯʠʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʥʪʝʨʥʝʪʫ ʦʪʧʨʘʚʠʪʴ ʝʸ ʥʘʧʨʷʤʫʶ ʚ ʩʣʫʞʙʫ ʧʦʜʜʝʨʞʢʠ.  

 

ʈʠʩʫʥʦʢ 51 ð ʤʝʥʶ çʉʦʦʙʱʠʪʴ ʦʙ ʦʰʠʙʢʝè 

2.4.4.15.9 ʉʚʷʟʘʪʴʩʷ ʩ ʥʘʤʠ 

ɺ ʤʝʥʶ çʉʚʷʟʘʪʴʩʷ ʩ ʥʘʤʠè ʦʪʦʙʨʘʞʘʝʪʩʷ QR-ʢʦʜ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʯʘʪ-ʙʦʪ ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ (ʨʠʩʫʥʦʢ 52). 

 

ʈʠʩʫʥʦʢ 52 ð ʤʝʥʶ çʉʚʷʟʘʪʴʩʷ ʩ ʥʘʤʠè 
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 ʅʘʩʪʨʦʡʢʠ 2.4.4.16

ʄʝʥʶ çʅʘʩʪʨʦʡʢʠè ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʧʠʩʦʢ ʥʘʩʪʨʦʝʢ ʩʠʩʪʝʤʳ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ (ʨʠʩʫʥʦʢ 53).  

ʌʫʥʢʮʠʷ çɸʚʪʦʚʳʢʣʶʯʝʥʠʝ ʧʦʩʣʝ ʧʝʯʘʪʠè ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʢʣʶʯʠʪʴ ʧʨʠʥʪʝʨ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʝʯʘʪʠ ʠ ʦʭʣʘʞʜʝʥʠʷ ʵʢʩʪʨʫʜʝʨʘ ʜʦ 90 Áʉ. 

ʌʫʥʢʮʠʷ çɹʝʟʦʧʘʩʥʘʷ ʧʝʯʘʪʴè ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʚ ʢʦʪʦʨʦʤ ʧʨʠ ʦʪʢʨʳʪʠʠ ʜʚʝʨʦʢ ʠʣʠ 

ʢʨʳʰʢʠ ʚʦ ʚʨʝʤʷ ʧʝʯʘʪʠ ʧʨʠʥʪʝʨ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ çʇʘʫʟʘè. 

çʊʠʭʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡè ʧʝʨʝʢʣʶʯʘʝʪ ʜʨʘʡʚʝʨʘ ʜʚʠʛʘʪʝʣʝʡ ʚ ʨʝʞʠʤ ʨʘʙʦʪʳ 

çStealthChopè, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʰʫʤʥʦʩʪʴ ʧʨʠʥʪʝʨʘ. ʇʨʠ ʵʪʦʤ ʥʝʤʥʦʛʦ ʩʥʠʞʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʠ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʚʠʛʘʪʝʣʝʡ, ʯʪʦ ʧʨʠ ʧʝʯʘʪʠ ʥʘ ʚʳʩʦʢʠʭ 

ʩʢʦʨʦʩʪʷʭ ʠ ʫʩʢʦʨʝʥʠʷʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʧʫʩʢʫ ʰʘʛʦʚ ʜʚʠʛʘʪʝʣʝʡ ʠ ʫʭʫʜʰʝʥʠʶ ʪʦʯʥʦʩʪʠ.  

ʌʫʥʢʮʠʷ çʆʪʩʣʝʞʠʚʘʪʴ ʩʝʪʢʫ ʩʪʦʣʘ ʚ ʥʘʯʘʣʝ ʧʝʯʘʪʠè ʫʚʝʜʦʤʣʝ̫ʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʪʦʤ, 

ʟʘʛʨʫʞʝʥ ʧʨʦʬʠʣʴ ʩʪʦʣʘ ʠʣʠ ʥʝʪ. 

ʌʫʥʢʮʠʷ çɸʚʪʦʟʘʛʨʫʟʢʘ ʩʝʪʢʠ ʩʪʦʣʘ ʚ ʥʘʯʘʣʝ ʧʝʯʘʪʠè ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʛʨʫʞʘʝʪ 

ʙʣʠʞʘʡʰʠʡ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʩʪʦʣʘ ʧʨʦʬʠʣʴ ʠʟ ʩʧʠʩʢʘ ʩʦʭʨʘʥʝʥʥʳʭ (ʨʠʩʫʥʦʢ 25).  

ʂʥʦʧʢʘ çɼʠʘʤʝʪʨ ʩʦʧʣʘè ½ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʠʪʴ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʨʠʥʪʝʨʘ 

ʟʥʘʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʦʧʣʘ, ʯʪʦʙʳ ʚ ʩʣʫʯʘʝ ʟʘʛʨʷʟʥʝʥʠʷ ʤʘʨʢʠʨʦʚʢʠ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʪʦʯʥʠʪʴ, ʢʘʢʦʝ ʩʦʧʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 

ʉʧʠʩʦʢ çʄʝʪʦʜ ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʠ ʧʝʯʘʪʠè ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ, ʢʘʢʠʝ ʜʘʥʥʳʝ 

ʧʨʠʥʪʝʨ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʩʯʝʪʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʯʘʪʠ. ʆʪ ʚʳʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʟʘʚʠʩʠʪ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʠ ʧʝʯʘʪʠ. 

ʉʧʠʩʦʢ çɺʨʝʤʷ ʚʳʢʣʶʯʝʥʠʷ ʵʢʨʘʥʘè ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʠʦʜ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʵʢʨʘʥ ʧʨʠʥʪʝʨʘ 

ʚʳʢʣʶʯʘʝʪʩʷ, ʝʩʣʠ ʩ ʥʠʤ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ. 

ʂʥʦʧʢʘ ç24-ʯʘʩʦʚʦʡ ʬʦʨʤʘʪè ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʬʦʨʤʘʪʘʤʠ ʚʨʝʤʝʥʠ 

(12 ʠʣʠ 24 ʯʘʩʘ). 

ʂʥʦʧʢʘ çʇʦʢʘʟʳʚʘʪʴ ʤʘʢʨʦʩʳ ʚ ʧʘʥʝʣʠè ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ/ʚʳʢʣʶʯʠʪʴ ʟʥʘʯʦʢ  ʚ 

ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʜʘʥʥʦʝ ʤʝʥʶ. 

ʉʧʠʩʦʢ çʈʘʟʤʝʨ ʰʨʠʬʪʘè ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʨʘʟʤʝʨ ʰʨʠʬʪʘ ʠʥʪʝʨʬʝʡʩʘ. 

ʂʥʦʧʢʘ çʉʢʨʳʪʴ ʜʘʪʯʠʢʠ ʚ Temp.è ʧʦʟʚʦʣʷʝʪ ʩʢʨʳʪʴ ʪʝʤʧʝʨʘʪʫʨʳ çʇʣʘʪʘè ʠ çʎʇʋè ʚ 

ʛʣʘʚʥʦʤ ʤʝʥʶ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 54. 

ʂʥʦʧʢʘ çʇʦʢʘʟʳʚʘʪʴ ʩʪʨʝʣʢʠ ʥʘ ʧʦʣʦʩʘʭ ʧʨʦʢʨʫʪʢʠè ʧʦʜʢʣʶʯʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʢʥʦʧʢʠ ʩʪʨʝʣʦʢ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʣʦʩʳ ʧʨʦʢʨʫʪʢʠ (ʨʠʩʫʥʦʢ 55). 

ʂʥʦʧʢʘ çɸʚʪʦʦʪʢʨʳʪʠʝ ʤʝʥʶ çɿʘʧʨʘʚʠʪʴè ʧʨʠ ʧʘʫʟʝè ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ/ʦʪʢʣʶʯʠʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʪʢʨʳʪʠʝ ʤʝʥʶ çɿʘʧʨʘʚʠʪʴè ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʨʝʞʠʤ ʧʘʫʟʳ ʚʦ ʚʨʝʤʷ ʧʝʯʘʪʠ. 

ʉʧʠʩʦʢ çʗʟʳʢè ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʷʟʳʢ ʠʥʪʝʨʬʝʡʩʘ. 
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ʈʠʩʫʥʦʢ 53 ð ʤʝʥʶ çʅʘʩʪʨʦʡʢʠè  
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ʈʠʩʫʥʦʢ 54 ð ʩʢʨʳʪʳʝ ʜʘʪʯʠʢʠ ʚ Temp. ɻʣʘʚʥʦʛʦ ʤʝʥʶ 

 

ʈʠʩʫʥʦʢ 55 ð ʩʪʨʝʣʢʠ ʧʦʣʦʩʳ ʧʨʦʢʨʫʪʢʠ 

 



 

 

43 
²-́91 ÁÎ 

 ʇʝʯʘʪʴ 2.4.5

ɺ ʤʝʥʶ çʇʝʯʘʪʴè (ʨʠʩʫʥʦʢ 56) ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʬʘʡʣ ʜʣʷ ʧʝʯʘʪʠ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ ʠʣʠ 

ʚʥʝʰʥʝʛʦ ʥʘʢʦʧʠʪʝʣʷ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ ʬʘʡʣʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʪʠʧʘ ʠʭ 

ʦʪʦʙʨʘʞʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 56 ð ʤʝʥʶ çʇʝʯʘʪʴè 

 ʋʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ 2.4.6

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʦʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʚʨʝʤʝʥʠ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʧʦʷʚʣʷʝʪʩʷ ʤʝʥʶ 

ʥʘʩʪʨʦʡʢʠ ʚʨʝʤʝʥʠ (ʨʠʩʫʥʦʢ 57). ʇʨʠ ʥʘʣʠʯʠʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʥʪʝʨʥʝʪʫ ʠ ʚʢʣʶʯʝʥʥʦʤ 

ʧʝʨʝʢʣʶʯʘʪʝʣʝ çʉʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷè ʫʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ ʚʨʫʯʥʫʶ ʥʫʞʥʦ ʚʳʢʣʶʯʠʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʴ 

çʉʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷè ʠ ʢʥʦʧʢʘʤʠ ç+è ʠ çīè ʫʩʪʘʥʦʚʠʪʴ ʯʘʩʳ ʠ ʤʠʥʫʪʳ. ɼʘʣʝʝ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ ʧʨʦʜʦʣʞʠʪʴ. ɺʨʫʯʥʫʶ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʧʨʠ ʚʳʢʣʶʯʝʥʠʠ ʧʨʠʥʪʝʨʘ ʩʙʠʚʘʝʪʩʷ. 

 

ʈʠʩʫʥʦʢ 57 ð ʋʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ 



 

 

44 
²-́91 ÁÎ 

 ʂʘʣʠʙʨʦʚʢʘ ʧʨʠʥʪʝʨʘ 2.5

ʂʘʣʠʙʨʦʚʢʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʠʥʪʝʨʘ ʠ ʤʠʥʠʤʠʟʘʮʠʠ 

ʥʝʪʦʯʥʦʩʪʝʡ ʧʨʠ ʧʝʯʘʪʠ ʤʦʜʝʣʠ. ʂʘʣʠʙʨʦʚʢʘ ʜʝʣʠʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. 

 ʂʘʣʠʙʨʦʚʢʘ ʥʘʛʨʝʚʘ ʩʪʦʣʘ ʠ ʵʢʩʪʨʫʜʝʨʘ 2.5.1

ʂʘʣʠʙʨʦʚʢʘ ʥʘʛʨʝʚʘ ʩʪʦʣʘ ʠ ʵʢʩʪʨʫʜʝʨʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʙʳʩʪʨʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʩʪʦʣʦʤ ʠ 

ʵʢʩʪʨʫʜʝʨʦʤ ʟʘʜʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ. 

ɼʘʥʥʫʶ ʢʘʣʠʙʨʦʚʢʫ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʠʟ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ 

ʧʨʠʥʪʝʨʦʤè Ÿ çʂʘʣʠʙʨʦʚʢʠ ʠ ʩʝʨʚʠʩʳè Ÿ çʅʘʩʪʨʦʡʢʠ PIDè (ʨʠʩʫʥʦʢ 58) ʠʣʠ ʯʝʨʝʟ çɻʣʘʚʥʦʝ 

ʤʝʥʶè Ÿ çʊʝʤʧʝʨʘʪʫʨʘè (ʨʠʩʫʥʦʢ 13). ʇʦʣʴʟʫʡʪʝʩʴ ʙʦʣʝʝ ʫʜʦʙʥʳʤ ʜʣʷ ʚʘʩ ʩʧʦʩʦʙʦʤ. 

  

ʈʠʩʫʥʦʢ 58 ð ʢʥʦʧʢʘ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʤʝʥʶ çʅʘʩʪʨʦʡʢʠ PIDè 

 ʂʘʣʠʙʨʦʚʢʘ ʯʝʨʝʟ ʤʝʥʶ çʅʘʩʪʨʦʡʢʠ PIDè 2.5.1.1

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çʅʘʩʪʨʦʡʢʠ PIDè ʦʪʢʨʳʚʘʝʪʩʷ ʦʜʥʦʠʤʝʥʥʦʝ ʤʝʥʶ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè ʚ ʤʝʥʶ çʕʢʩʪʨʫʜʝʨè ʠ çʉʪʦʣè (ʨʠʩʫʥʢʠ 59 ʠ 

62) ʜʦʩʪʫʧʥʦ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʣʠʙʨʦʚʢʠ, ʝʩʣʠ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ʆʢʥʦ ʧʝʨʝʡʜʝʪ ʚ ʘʢʪʠʚʥʳʡ ʨʝʞʠʤ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʘ ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 

60. ʄʦʞʥʦ ʫʜʘʣʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʥʘʞʘʚ ʥʘ ʟʥʘʯʦʢ  ʨʷʜʦʤ ʩ ʥʝʧʦʜʭʦʜʷʱʠʤ ʟʥʘʯʝʥʠʝʤ. ʇʦʩʣʝ 

ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʂʘʣʠʙʨʦʚʢʘè (ʨʠʩʫʥʦʢ 60). ɺ 

ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʇʨʦʜʦʣʞʠʪʴè (ʨʠʩʫʥʦʢ 61). 
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ʈʠʩʫʥʦʢ 59 ð ʢʥʦʧʢʘ çɼʦʙʘʚʠʪʴè ʚ ʤʝʥʶ çʕʢʩʪʨʫʜʝʨè 

 

ʈʠʩʫʥʦʢ 60 ð ʘʢʪʠʚʥʳʡ ʨʝʞʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʧʠʩʢʘ ʪʝʤʧʝʨʘʪʫʨ 
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ʈʠʩʫʥʦʢ 61 ð ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ɼʣʷ ʢʘʣʠʙʨʦʚʢʠ ʩʪʦʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ çʉʪʦʣè (ʨʠʩʫʥʢʝ 62) ʠ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʦʛʠʯʥʳʝ ʜʝʡʩʪʚʠʷ. 

 

ʈʠʩʫʥʦʢ 62 ðʚʢʣʘʜʢʘ çʉʪʦʣè 
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 ʂʘʣʠʙʨʦʚʢʘ ʯʝʨʝʟ ʤʝʥʶ çʊʝʤʧʝʨʘʪʫʨʘè 2.5.1.2

ɺ ʛʣʘʚʥʦʤ ʤʝʥʶ (ʨʠʩʫʥʦʢ 11), ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʊʝʤʧʝʨʘʪʫʨʘè. ʆʪʢʨʦʝʪʩʷ ʤʝʥʶ 

çʊʝʤʧʝʨʘʪʫʨʘè (ʨʠʩʫʥʦʢ 13). 

ɼʣʷ ʢʘʣʠʙʨʦʚʢʠ ʵʢʩʪʨʫʜʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʩʦ ʟʥʘʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʧʨʘʚʘ ʦʪ ʢʥʦʧʢʠ çʕʢʩʪʨʫʜʝʨè (ʨʠʩʫʥʦʢ 63).  

 

ʈʠʩʫʥʦʢ 63 ð ʢʥʦʧʢʘ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʥʘʩʪʨʦʡʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʵʢʩʪʨʫʜʝʨʘ 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʤʝʥʶ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʂʘʣʠʙʨʦʚʢʘ PIDè (ʨʠʩʫʥʦʢ 64). 

 

ʈʠʩʫʥʦʢ 64 ð ʢʥʦʧʢʘ çʂʘʣʠʙʨʦʚʢʘ PIDè 
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ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʤʝʥʶ ʤʦʞʥʦ ʫʜʘʣʠʪʴ (ʥʘʞʘʚ ʥʘ ʟʥʘʯʦʢ ) ʠʣʠ ʜʦʙʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʣʠʙʨʦʚʢʠ (ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʮʠʬʨʦʚʦʡ ʢʣʘʚʠʘʪʫʨʦʡ ʩʧʨʘʚʘ). ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʂʘʣʠʙʨʦʚʢʘè (ʨʠʩʫʥʦʢ 65).  

 

ʈʠʩʫʥʦʢ 65 ð ʢʥʦʧʢʘ ʢʘʣʠʙʨʦʚʢʠ 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʇʨʦʜʦʣʞʠʪʴè (ʈʠʩʫʥʦʢ 66). 

 

ʈʠʩʫʥʦʢ 66 ð ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʢʘʣʠʙʨʦʚʢʠ PID 

  



 

 

49 
²-́91 ÁÎ 

ɼʣʷ ʢʘʣʠʙʨʦʚʢʠ ʩʪʦʣʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ, ʫʢʘʟʘʥʥʫ  ʁ ʥʘ ʨʠʩʫʥʢʝ 67 ʠ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʦʛʠʯʥʳʝ ʜʝʡʩʪʚʠʷ. 

 

ʈʠʩʫʥʦʢ 67 ð ʢʥʦʧʢʘ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʥʘʩʪʨʦʡʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʦʣʘ 

ɼʦʞʜʘʪʴʩʷ ʟʘʚʝʨʰʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ. ʇʨʠ ʟʘʚʝʨʰʝʥʠʠ ʢʘʣʠʙʨʦʚʢʠ ʥʘ ʜʠʩʧʣʝʝ ʚʳʩʚʝʪʠʪʩʷ 

ʩʦʦʙʱʝʥʠʝ çʂʘʣʠʙʨʦʚʢʘ PID ʟʘʢʦʥʯʝʥʘ, ʥʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʩʦʭʨʘʥʝʥʳè. ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ 

ʙʫʜʝʪ ʧʨʦʜʫʙʣʠʨʦʚʘʥʦ ʚ ʤʝʥʶ çʀʩʪʦʨʠʷ ʫʚʝʜʦʤʣʝʥʠʡè (ʨʠʩʫʥʦʢ 29) ʠ çʂʦʥʩʦʣʴè (ʨʠʩʫʥʦʢ 33). 

ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʪʘʥʦʚʠʪʴ ʢʘʣʠʙʨʦʚʢʫ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʢʥʦʧʢʦʡ 

ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 

 

  



 

 

50 
²-́91 ÁÎ 

 ʈʝʛʫʣʠʨʦʚʢʘ ʧʦʣʦʞʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʧʨʦʙʳ 2.5.2

ʈʝʛʫʣʠʨʦʚʢʘ ʧʦʣʦʞʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʧʨʦʙʳ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦʣʦʞʝʥʠʝ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʤʘʛʥʠʪʥʘʷ ʧʨʦʙʘ ʙʫʜʝʪ ʥʘʜʝʞʥʦ ʟʘʭʚʘʪʳʚʘʪʴʩʷ ʵʢʩʪʨʫʜʝʨʦʤ ʠ ʚʦʟʚʨʘʱʘʪʴʩʷ ʥʘʟʘʜ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ʩ ʥʝʡ. 

ʇʝʨʝʡʪʠ ʚ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʧʨʠʥʪʝʨʦʤè Ÿ çʂʘʣʠʙʨʦʚʢʠ ʠ ʩʝʨʚʠʩʳè Ÿ çʄʘʛʥʠʪʥʘʷ 

ʧʨʦʙʘè (ʨʠʩʫʥʦʢ 68). 

  

 

ʈʠʩʫʥʦʢ 68 ð ʢʥʦʧʢʘ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʤʝʥʶ çʄʘʛʥʠʪʥʘʷ ʧʨʦʙʘè 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʤʝʥʶ (ʨʠʩʫʥʦʢ 69) ʥʘʞʘʪʴ çʅʘʯʘʪʴ ʨʝʛʫʣʠʨʦʚʢʫè. 

   

ʈʠʩʫʥʦʢ 69 ð ʤʝʥʶ çʄʘʛʥʠʪʥʘʷ ʧʨʦʙʘè 



 

 

51 
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ʇʦʣʦʞʝʥʠʝ ʵʢʩʪʨʫʜʝʨʘ ʜʣʷ ʚʟʷʪʠʷ ʤʘʛʥʠʪʥʦʡ ʧʨʦʙʳ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʪʨʝʣʦʢ, 

ʫʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 70. 

  
ʈʠʩʫʥʦʢ 70 ð ʢʥʦʧʢʠ ʨʝʛʫʣʠʨʦʚʢʠ ʧʦʣʦʞʝʥʠʷ ʵʢʩʪʨʫʜʝʨʘ 

ʈʘʩʩʪʦʷʥʠʝ, ʧʨʦʡʜʝʥʥʦʝ ʟʘ ʦʜʥʦ ʥʘʞʘʪʠʝ, ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʧʠʩʢʦʤ ʟʥʘʯʝʥʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘʜ ʩʪʨʝʣʢʘʤʠ (ʨʠʩʫʥʦʢ 71). ʈʘʩʩʪʦʷʥʠʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʤʠʣʣʠʤʝʪʨʘʭ.  

 

ʈʠʩʫʥʦʢ 71 ð ʢʥʦʧʢʠ ʨʝʛʫʣʠʨʦʚʢʠ ʨʘʩʩʪʦʷʥʠʷ ʟʘ ʦʜʥʦ ʥʘʞʘʪʠʝ 

  



 

 

52 
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ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʵʢʩʪʨʫʜʝʨʘ ʜʣʷ ʟʘʭʚʘʪʘ ʧʨʦʙʳ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

çɻʦʪʦʚʦè. ʇʨʠʥʪʝʨ ʧʨʦʚʝʨʠʪ ʩʥʷʪʠʝ ʠ ʫʩʪʘʥʦʚʢʫ ʧʨʦʙʳ. ʇʨʠ ʫʜʘʯʥʦʡ ʧʨʦʚʝʨʢʝ ʧʦʷʚʠʪʩʷ 

ʩʦʦʙʱʝʥʠʝ çʇʨʦʚʝʨʢʘ ʟʘʭʚʘʪʘ ʫʩʧʝʰʥʘ. ʅʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʩʦʭʨʘʥʝʥʳè, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 72. 

 

ʈʠʩʫʥʦʢ 72 ð ʩʦʦʙʱʝʥʠʝ ʦʙ ʫʩʧʝʰʥʦʡ ʢʘʣʠʙʨʦʚʢʝ 

 ɺʳʨʘʚʥʠʚʘʥʠʝ ʩʪʦʣʘ 2.5.3

ɺʳʨʘʚʥʠʚʘʥʠʝ ʩʪʦʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʢʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʟʘʟʦʨʘ ʤʝʞʜʫ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʣʷ ʧʝʯʘʪʠ ʠ ʩʦʧʣʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʝʯʘʪʴ ʧʝʨʚʦʛʦ ʩʣʦʷ. 

ʇʝʨʝʜ ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʛʨʝʪʴ ʩʪʦʣ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʘ ʢʦʪʦʨʦʡ ʯʘʱʝ 

ʚʩʝʛʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʝʯʘʪʴ, ʪ.ʢ. ʛʝʦʤʝʪʨʠʷ ʩʪʦʣʘ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʝʛʦ ʥʘʛʨʝʚʘ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʝʛʫʣʠʨʦʚʢʠ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʢʨʫʪʠʪʴ ʜʦ ʫʧʦʨʘ ʚʩʝ 

ʨʝʛʫʣʠʨʦʚʦʯʥʳʝ ʛʘʡʢʠ (ʨʠʩʫʥʦʢ 75). ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʞʝʩʪʢʦʩʪʴ ʩʪʦʣʘ ʧʦʩʣʝ 

ʨʝʛʫʣʠʨʦʚʢʠ, ʯʪʦ ʫʣʫʯʰʠʪ ʢʘʯʝʩʪʚʦ ʧʝʯʘʪʠ ʥʘ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ. ɽʩʣʠ ʮʝʣʴʶ ʨʝʛʫʣʠʨʦʚʢʠ 

ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʘʷ ʧʨʦʚʝʨʢʘ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʨʘʥʝʝ ʫʨʦʚʥʷ, ʟʘʢʨʫʯʠʚʘʪʴ ʛʘʡʢʠ ʜʦ ʫʧʦʨʘ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ. 

  



 

 

53 
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ʇʝʨʝʡʪʠ ʚ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʧʨʠʥʪʝʨʦʤè Ÿ çʋʨʦʚʝʥʴ ʩʪʦʣʘè (ʨʠʩʫʥʦʢ 73). 

 

ʈʠʩʫʥʦʢ 73 ð ʢʥʦʧʢʘ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʤʝʥʶ çʋʨʦʚʝʥʴ ʩʪʦʣʘè 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʤʝʥʶ (ʨʠʩʫʥʦʢ 74) ʥʘʞʘʪʴ çʄʝʥʝʜʞʝʨ ʢʘʣʠʙʨʦʚʢʠè, ʘ ʟʘʪʝʤ ʚʙrʨʘʪʴ 

çʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʘʣʠʙʨʦʚʢʘè. 

 

ʈʠʩʫʥʦʢ 74 ð ʤʝʥʶ çʋʨʦʚʝʥʴ ʩʪʦʣʘè 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʥʪʝʨʦʤ ʙʘʟʦʚʦʡ ʪʦʯʢʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʢʘʞʜʫ  ʁʠʟ ʯʝʪʳʨʝʭ ʛʘʝʢ 

(ʨʠʩʫʥʦʢ 75), ʩʣʝʜʫʷ ʫʢʘʟʘʥʠʷʤ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʥʘʧʨʘʚʣʝʥʠʶ ʠʭ ʧʦʚʦʨʦʪʘ, ʜʦ ʩʦʩʪʦʷʥʠʷ, ʧʦʢʘ 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʥʝ ʦʢʘʞʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0¡ ð 3¡ (ʦʪ 0 ʜʦ 3 ʫʛʣʦʚʳʭ ʤʠʥʫʪ). 

  



 

 

54 
²-́91 ÁÎ 

 

ʈʠʩʫʥʦʢ 75 ð ʛʘʡʢʠ ʨʝʛʫʣʠʨʦʚʢʠ ʩʪʦʣʘ 

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʫ ʚʩʝʭ ʛʘʝʢ ʧʨʠʥʪʝʨ ʝɦ ʝ ʨʘʟ ʧʝʨʝʧʨʦʚʝʨʠʪ ʫʛʣʳ 

ʧʦʚʦʨʦʪʘ ʠ ʚʳʚʝʜʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʫʩʧʝʰʥʦʡ ʢʘʣʠʙʨʦʚʢʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 76. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʨʝʛʫʣʠʨʦʚʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʥʝʦʙʭʦʜʠʤʳʡ ʨʝʟʫʣʴʪʘʪ. 

 

ʈʠʩʫʥʦʢ 76 ð ʩʦʦʙʱʝʥʠʝ ʦʙ ʫʩʧʝʰʥʦʤ ʟʘʚʝʨʰʝʥʠʠ ʢʘʣʠʙʨʦʚʢʠ 

  



 

 

55 
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 ʂʘʣʠʙʨʦʚʢʘ ʦʩʠ Z 2.5.4

ʂʘʣʠʙʨʦʚʢʘ ʦʩʠ Z ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʪʦʣʱʠʥʳ ʧʝʨʚʦʛʦ ʩʣʦʷ 

ʧʝʯʘʪʠ ʠ ʢʦʨʨʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʩʝʪʢʠ ʩʪʦʣʘ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʦʯʥʳʭ ʢʦʦʨʜʠʥʘʪ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʢʦʥʮʝʚʠʢʘ ʧʦ ʦʩʠ Z  ʠ ʧʨʦʙʳ. 

ɺʅʀʄɸʅʀɽ! 

ʇʝʨʝʜ ʨʝʛʫʣʠʨʦʚʢʦʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʛʨʝʪʴ ʩʪʦʣ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʘ 

ʢʦʪʦʨʦʡ ʯʘʱʝ ʚʩʝʛʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʝʯʘʪʴ, ʪ.ʢ. 

ʛʝʦʤʝʪʨʠʷ ʩʪʦʣʘ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʝʛʦ 

ʥʘʛʨʝʚʘ. 

 

ʇʝʨʚʳʡ ʵʪʘʧ ʢʘʣʠʙʨʦʚʢʠ ï ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʫ ʩʨʘʙʘʪʳʚʘʥʠʷ ʢʦʥʮʝʚʠʢʘ  ʧʦ ʦʩʠ Z, 

ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʠ ʟʥʘʯʝʥʠʠ Z = 0 ʟʘʟʦʨ ʤʝʞʜʫ ʩʪʦʣʦʤ ʠ ʩʦʧʣʦʤ ʪʘʢʞʝ ʙʫʜʝʪ ʨʘʚʝʥ 0. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʚ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʧʨʠʥʪʝʨʦʤè Ÿ çʂʘʣʠʙʨʦʚʢʘ Zè (ʨʠʩʫʥʦʢ 77). 

 

ʈʠʩʫʥʦʢ 77 ð ʢʥʦʧʢʘ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ Zè 
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ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʤʝʥʶ (ʨʠʩʫʥʦʢ 78) ʙʫʜʝʪ ʘʢʪʠʚʥʘ ʢʥʦʧʢʘ çʂʦʥʮʝʚʠʢè. ʅʘʞʘʪʴ ʢʥʦʧʢʫ 

çʅʘʯʘʪʴè. ʕʢʩʪʨʫʜʝʨ ʦʧʨʝʜʝʣʠʪ ʥʫʣʝʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʚʩʝʤ ʢʦʥʮʝʚʠʢʘʤ ʠ ʧʝʨʝʤʝʩʪʠʪʩʷ ʚ 

ʮʝʥʪʨ ʩʪʦʣʘ. 

 

ʈʠʩʫʥʦʢ 78 ð ʢʥʦʧʢʘ çʂʦʥʮʝʚʠʢè ʚ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ Zè 

ʄʘʥʠʧʫʣʠʨʫʷ ʢʥʦʧʢʘʤʠ çʇʦʜʥʷʪʴ ʩʪʦʣè ʠ çʆʧʫʩʪʠʪʴ ʩʪʦʣè, ʜʦʚʝʩʪʠ ʧʦʣʦʞʝʥʠʝ ʩʪʦʣʘ ʜʦ 

ʩʦʩʪʦʷʥʠʷ, ʢʦʛʜʘ ʤʝʞʜʫ ʥʠʤ ʠ ʩʦʧʣʦʤ ʙʫʜʝʪ ʥʫʣʝʚʦʡ ʟʘʟʦʨ. ɽʩʣʠ ʚʠʟʫʘʣʴʥʦ ʟʘʟʦʨ ʦʮʝʥʠʪʴ 

ʩʣʦʞʥʦ, ʤʦʞʥʦ ʧʦʜʣʦʞʠʪʴ ʩʣʦʞʝʥʥʳʡ ʧʦʧʦʣʘʤ ʣʠʩʪ ʩʪʘʥʜʘʨʪʥʦʡ ʦʬʠʩʥʦʡ ʙʫʤʘʛʠ (ʧʣʦʪʥʦʩʪʴʶ 

80 ʛ/ʤ
2
 ) ʤʝʞʜʫ ʩʪʦʣʦʤ ʠ ʩʦʧʣʦʤ. ɿʘʪʝʤ ʧʝʨʝʤʝʩʪʠʪʴ ʩʪʦʣ ʚ ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʢʦʛʜʘ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʣʠʩʪʘ ʥʘʯʥʝʪ ʦʱʫʘɦʪʴʩʷ ʥʝʙʦʣʴʰʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʟʘʟʦʨ ʤʝʞʜʫ 

ʩʪʦʣʦʤ ʠ ʩʦʧʣʦʤ ʩʦʩʪʘʚʣʷʝʪ 0,2 ʤʤ (ʪ.ʢ. ʪʦʣʱʠʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʦʬʠʩʥʦʡ ʙʫʤʘʛʠ 0,1 ʤʤ). 

ɺʳʪʘʱʠʪʴ ʣʠʩʪ ʙʫʤʘʛʠ, ʧʦʜʥʷʪʴ ʩʪʦʣ ʥʘ 0,2 ʤʤ  (ʫʩʪʘʥʦʚʠʚ ʪʝʤ ʩʘʤʳʤ ʥʫʣʝʚʦʡ ʟʘʟʦʨ) ʠ ʥʘʞʘʪʴ 

çʇʨʠʤʝʥʠʪʴè. 

ɺʪʦʨʦʡ ʵʪʘʧ ʢʘʣʠʙʦʚʢʠ ï ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʠ Z, ʥʘ ʢʦʪʦʨʦʡ ʩʨʘʙʘʪʳʚʘʝʪ 

ʧʨʦʙʘ, ʯʪʦʙʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʯʠʪʳʚʘʪʴ ʵʪʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʝʪʢʠ ʩʪʦʣʘ. 

ɼʣʷ ʢʘʣʠʙʨʦʚʢʠ ʧʨʦʙʳ ʚʳʧʦʣʥʷʶʪʩʷ ʘʥʘʣʦʛʠʯʥʳʝ ʜʝʡʩʪʚʠʷ, ʯʪʦ ʠ ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ 

ʢʦʥʮʝʚʠʢʘ, ʥʦ ʚ ʤʝʥʶ çʂʘʣʠʙʨʦʚʢʘ Zè (ʨʠʩʫʥʦʢ 78) ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʇʨʦʙʘè. 

ʉʥʘʯʘʣʘ ʧʨʠʥʪʝʨ ʦʧʨʝʜʝʣʠʪ ʢʦʦʨʜʠʥʘʪʫ ʩʨʘʙʘʪʳʚʘʥʠʷ ʤʘʛʥʠʪʥʦʡ ʧʨʦʙʳ ʧʦ ʦʩʠ Z (ʧʦ ʪʨʦʡʥʦʤʫ 

ʝʸ ʩʨʘʙʘʪʳʚʘʥʠʶ ʚ ʮʝʥʪʨʝ ʩʪʦʣʘ), ʘ ʧʦʪʦʤ ʧʨʝʜʣʦʞʠʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʥʦʚʴ ʫʩʪʘʥʦʚʠʪʴ ʥʫʣʝʚʦʡ 

ʟʘʟʦʨ ʤʝʞʜʫ ʩʪʦʣʦʤ ʠ ʩʦʧʣʦʤ. ɽʩʣʠ ʢʘʣʠʙʨʦʚʢʘ ʢʦʥʮʝʚʠʢʘ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 

ʚʝʨʥʦ, ʪʦ ʟʥʘʯʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʦ Z ʧʨʠ ʥʫʣʝʚʦʤ ʟʘʟʦʨʝ ʤʝʞʜʫ ʩʪʦʣʦʤ ʠ ʩʦʧʣʦʤ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʢʘʣʠʙʨʦʚʢʠ ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ ʩʦ ʟʥʘʯʝʥʠʝʤ, ʧʦʣʫʯʝʥʥʳʤ ʨʘʥʝʝ. 
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 ʂʘʣʠʙʨʦʚʢʘ ʩʝʪʢʠ ʩʪʦʣʘ 2.5.5

ʂʘʣʠʙʨʦʚʢʘ ʩʝʪʢʠ ʩʪʦʣʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʨʦʚʥʦʩʪʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʢʣʘ, 

ʢʦʪʦʨʫʶ ʥʝʣʴʟʷ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʨʝʛʫʣʠʨʦʚʢʦʡ ʛʘʡʢʘʤʠ (ʨʠʩʫʥʦʢ 75), ʦʧʠʩʘʥʥʦʡ ʚ 2.5.3. 

ʇʝʨʝʡʪʠ ʚ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʧʨʠʥʪʝʨʦʤè Ÿ çʉʝʪʢʘ ʩʪʦʣʘè (ʨʠʩʫʥʦʢ 79). 

 

ʈʠʩʫʥʦʢ 79 ð ʢʥʦʧʢʘ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʤʝʥʶ çʉʝʪʢʘ ʩʪʦʣʘè 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʤʝʥʶ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʂʘʣʠʙʨʦʚʢʘè (ʨʠʩʫʥʦʢ 80). 

 

ʈʠʩʫʥʦʢ 80 ð ʢʥʦʧʢʘ çʂʘʣʠʙʨʦʚʢʘè ʚ ʤʝʥʶ çʉʝʪʢʘ ʩʪʦʣʘè 
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ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʤʝʥʶ (ʨʠʩʫʥʦʢ 81) ʩʦʟʜʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʬʠʣʝʡ. ʄʦʞʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʦʬʠʣʝʡ ʧʫʪʝʤ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ç+è. 

 

ʈʠʩʫʥʦʢ 81 ð ʢʥʦʧʢʘ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʬʠʣʷ 

 

ʋʢʘʟʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʬʠʣʷ ʞʝʣʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ (ʥʘʧʨʠʤʝʨ, ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 82). 

ʅʘʞʘʪʴ çʅʘʯʘʪʴ ʢʘʣʠʙʨʦʚʢʫè ʠ ʜʦʞʜʘʪʴʩʷ ʝʝ ʚʳʧʦʣʥʝʥʠʷ. 

ɺʅʀʄɸʅʀɽ! 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʣʫʯʝʥʠʷ ʦʞʦʛʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʘʣʠʙʨʦʚʢʠ ʩʪʦʣʘ 

ʠʟʙʝʛʘʡʪʝ ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʢ ʩʪʦʣʫ ʠ ʜʨʫʛʠʤ ʥʘʛʨʝʪʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ. 
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ʈʠʩʫʥʦʢ 82 ð ʩʧʠʩʦʢ ʧʨʦʬʠʣʝʡ 
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 ʋʩʪʘʥʦʚʢʘ/ʟʘʤʝʥʘ ʬʠʣʘʤʝʥʪʘ 2.6

ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ/ʟʘʤʝʥʦʡ ʬʠʣʘʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʚ ʤʝʥʶ çʊʝʤʧʝʨʘʪʫʨʘè 

(ʨʠʩʫʥʦʢ 13) ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʪʴ ʵʢʩʪʨʫʜʝʨ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ/ʟʘʤʝʥʷʝʤʦʛʦ ʬʠʣʘʤʝʥʪʘ. 

ɺ ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʢʠ ʧʦʤʝʩʠʪʴ ʢʘʪʫʰʢʫ ʩ ʬʠʣʘʤʝʥʪʦʤ ʥʘ ʢʨʦʥʰʪʝʡʥ ʠ ʧʦʤʝʩʪʠʪʴ ʢʦʥʝʮ 

ʬʠʣʘʤʝʥʪʘ ʚ ʧʨʠʝʤʥʦʝ ʦʪʚʝʨʩʪʠʝ (ʨʠʩʫʥʦʢ 83). 

 

ʈʠʩʫʥʦʢ 83 ð ʋʩʪʘʥʦʚʢʘ ʬʠʣʘʤʝʥʪʘ 

ʇʨʦʪʘʣʢʠʚʘʪʴ ʬʠʣʘʤʝʥʪ ʚ ʫʢʘʟʘʥʥʦʝ ʦʪʚʝʨʩʪʠʝ ʩʣʝʜʫʝʪ ʜʦ ʧʦʷʚʣʝʥʠʷ ʝʛʦ ʚ ʟʦʥʝ ʟʘʧʨʘʚʢʠ 

ʚ ʵʢʩʪʨʫʜʝʨ, ʧʦʩʣʝ ʯʝʛʦ ʟʘʧʨʘʚʠʪʴ ʬʠʣʘʤʝʥʪ ʚ ʢʘʥʘʣ ʵʢʩʪʨʫʜʝʨʘ (ʨʠʩʫʥʦʢ 84). 

 

ʈʠʩʫʥʦʢ 84 ð ɿʦʥʘ ʟʘʧʨʘʚʢʠ ʚ ʵʢʩʪʨʫʜʝʨ 
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ʅʘʞʘʚ ʥʘ ʨʳʯʘʛ (ʨʠʩʫʥʦʢ 85), ʦʪʚʝʩʪʠ ʧʨʠʞʠʤʥʦʡ ʧʦʜʰʠʧʥʠʢ ʠ ʧʨʦʪʦʣʢʥʫʪʴ ʬʠʣʘʤʝʥʪ ʧʦ 

ʢʘʥʘʣʫ ʵʢʩʪʨʫʜʝʨʘ (ʦʪʚʝʨʩʪʠʝ ʧʦʜ ʧʦʜʘʶʱʝʡ ʰʝʩʪʝʨʥʝʡ) ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ ʠʣʠ ʜʦ 

ʫʧʦʨʘ. 

 

ʈʠʩʫʥʦʢ 85 ð ʅʘʞʘʪʠʝ ʧʨʠʞʠʤʥʦʛʦ ʨʳʯʘʛʘ 

ʇʝʨʝʡʪʠ ʚ ʤʝʥʶ çɿʘʧʨʘʚʠʪʴè (ʨʠʩʫʥʦʢ 17) ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɿʘʧʨʘʚʠʪʴ ʧʦʣʥʦʩʪʴʶè. 

ʇʦʜʘʶʱʘʷ ʰʝʩʪʝʨʥʷ ʧʨʦʜʘʚʠʪ ʬʠʣʘʤʝʥʪ ʜʘʣʴʰʝ ʚ ʵʢʩʪʨʫʜʝʨ. ɽʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʘʚʣʠʚʘʥʠʷ 

ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʧʣʘʩʪʠʢ ʥʘʯʘʣ ʚʳʜʘʚʣʠʚʘʪʴʩʷ ʯʝʨʝʟ ʩʦʧʣʦ, ʫʩʪʘʥʦʚʢʫ ʬʠʣʘʤʝʥʪʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʦʢʦʥʯʝʥʥʦʡ. 

ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʥʘʞʠʤʘʷ ʥʘ ʢʥʦʧʢʠ 

çʈʘʩʩʪʦʷʥʠʝè ʠ çʉʢʦʨʦʩʪʴè. ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ çɿʘʧʨʘʚʠʪʴè, ʚʳʜʘʚʣʠʚʘʝʪ ʬʠʣʘʤʝʥʪ ʩ ʟʘʜʘʥʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. ʂʦʛʜʘ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʬʠʣʘʤʝʥʪ ʥʘʯʘʣ ʚʳʭʦʜʠʪʴ ʠʟ ʩʦʧʣʘ, ʫʩʪʘʥʦʚʢʫ ʬʠʣʘʤʝʥʪʘ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʘʢʦʥʯʝʥʦʡ. ʇʨʠʥʪʝʨ ʛʦʪʦʚ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ ʥʘ ʧʝʯʘʪʴ. 

ʏʪʦʙʳ ʠʟʚʣʝʯʴ ʩʪʘʨʳʡ ʧʣʘʩʪʠʢ ʚ ʩʣʫʯʘʝ ʟʘʤʝʥʳ ʩʣʝʜʫʝʪ: 

- ʥʘʛʨʝʪʴ ʵʢʩʪʨʫʜʝʨ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʠʟʚʣʝʢʘʝʤʦʛʦ ʬʠʣʘʤʝʥʪʘ; 

- ʧʝʨʝʡʪʠ ʚ ʤʝʥʶ çɿʘʧʨʘʚʠʪʴè (ʨʠʩʫʥʦʢ 17) ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʀʟʚʣʝʯʴ ʧʦʣʥʦʩʪʴʶè. 

ʇʦʜʘʶʱʘʷ ʰʝʩʪʝʨʥʷ ʧʨʦʜʘʚʠʪ ʬʠʣʘʤʝʥʪ ʚ ʵʢʩʪʨʫʜʝʨ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ, ʟʘʪʝʤ ʥʘʯʥʝʪ 

ʚʳʪ̫ʛʠʚʘʪʴ ʝʛʦ ʦʙʨʘʪʥʦ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʜʚʠʞʝʥʠʷ ʰʝʩʪʝʨʥʠ, ʥʘʞʘʚ ʥʘ ʨʳʯʘʛ (ʨʠʩʫʥʦʢ 85), 

ʦʪʚʝʩʪʠ ʧʨʠʞʠʤʥʦʡ ʧʦʜʰʠʧʥʠʢ ʠ ʚʳʪʘʱʠʪʴ ʬʠʣʘʤʝʥʪ ʠʟ ʵʢʩʪʨʫʜʝʨʘ. ʉʤʦʪʘʪ ɹ ʬʠʣʘʤʝʥʪ, 

ʦʩʪʘʚʰʠʡʩʷ ʚ ʧʦʜʘʶʱʝʡ ʪʨʫʙʢʝ, ʦʙʨʘʪʥʦ ʥʘ ʢʘʪʫʰʢʫ ʠ ʩʥʷʪʴ ʝʸ. 

ɽʩʣʠ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʀʟʚʣʝʯʴ ʧʦʣʥʦʩʪʴʶè ʧʣʘʩʪʠʢ ʥʝ ʚʳʪʘʩʢʠʚʘʝʪʩʷ (ʰʝʩʪʝʨʥʷ 

ʧʨʦʩʢʘʣʴʟʳʚʘʝʪ ʧʦ ʧʣʘʩʪʠʢʫ ʠ ʪ.ʧ.), ʥʝʦʙʭʦʜʠʤʦ: 

- ʥʘʞʘʚ ʥʘ ʨʳʯʘʛ (ʨʠʩʫʥʦʢ 85), ʦʪʚʝʩʪʠ ʧʨʠʞʠʤʥʦʡ ʧʦʜʰʠʧʥʠʢ ʠ ʧʨʦʪʦʣʢʥʫʪʴ 

ʬʠʣʘʤʝʥʪ ʚ ʵʢʩʪʨʫʜʝʨ ʚʨʫʯʥʫʶ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ ʠʣʠ ʧʦʢʘ ʧʣʘʩʪʠʢ ʥʝ ʥʘʯʥʝʪ 

ʚʳʜʘʚʣʠʚʘʪʴʩʷ ʠʟ ʩʦʧʣʘ;  

- ʫʜʝʨʞʠʚʘʷ ʥʘʞʘʪʳʤ ʧʨʠʞʠʤʥʦʡ ʨʳʯʘʛ, ʙʳʩʪʨʳʤ ʜʚʠʞʝʥʠʝʤ ʚʳʪʷʥʫʪʴ ʬʠʣʘʤʝʥʪ 

ʚʨʫʯʥʫʶ ʠʟ ʵʢʩʪʨʫʜʝʨʘ.  
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 ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʧʝʯʘʪʠ 2.7

3D-ʧʨʠʥʪʝʨ çɻʝʣʠʦʩ-1è ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʪʠʧʘʤʠ ʤʘʪʝʨʠʘʣʦʚ: ABS, PLA, 

PETG, SBS, Flex (TPU). 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʬʠʣʘʤʝʥʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʡ Bestfilament, REC, IRIS ʠ 

ʜʨ. 

ʊʠʧʳ ʤʘʪʝʨʠʘʣʦʚ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʝʤʧʝʨʘʪʫʨ ʢɻʩʪʨʫʜʝʨʘ ʠ 

ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʩʪʦʣʘ, ʘ ʪʘʢʞʝ ʩʚʦʡʩʪʚʘ ʠ ʧʨʠʤʝʥʷʝʤʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 ð ʄʘʪʝʨʠʘʣʳ ʜʣʷ 3D-ʧʝʯʘʪʠ 

ʄʘʪʝʨʠʘʣ 

ʆʨʠʝʥʪʠʨʦʚʦʯʥʳʡ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤ 

ʉʚʦʡʩʪʚʘ ʠ ʧʨʠʤʝʥʷʝʤʦʩʪʴ ʤʘʪʝʨʠʘʣʘ 

PLA 
t ʵʢʩʪʨ. = 190-220 Áʉ 

t ʩʪʦʣʘ = 60-80 Áʉ 

ʕʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʡ ʪʚʝʨʜʳʡ ʧʣʘʩʪʠʢ. ʅʠʟʢʘʷ ʩʪʝʧʝʥʴ 

ʪʝʧʣʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʮʚʝʪʦʚ ʜʝʣʘʝʪ PLA 

ʧʣʘʩʪʠʢ ʧʦʧʫʣʷʨʥʳʤ ʚ ʩʨʝʜʝ ʜʠʟʘʡʥʘ, ʭʦʙʙʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʜʦʤʘʰʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ABS 
t ʵʢʩʪʨ. = 230-245 Áʉ 

t ʩʪʦʣʘ = 110-120 Áʉ 

ʇʨʦʯʥʳʡ ʧʣʘʩʪʠʢ, ʧʦʜʭʦʜʠʪ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ.  

ʇʨʝʜʧʦʯʪʠʪʝʣʝʥ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʞʝʥʝʨʥʳʭ  

ʧʨʠʤʝʥʝʥʠʡ. ʇʨʠ ʥʘʛʨʝʚʘʥʠʠ ʚʳʜʝʣʷʝʪ ʘʢʨʠʣʦʥʠʪʨʠʣ. ɼʣʷ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʝʯʘʪʠ ʪʨʝʙʫʝʪʩʷ ʧʦʜʦʛʨʝʚ ʩʪʦʣʘ ʧʦʩʪʨʦʝʥʠʷ. 

PETG 
t ʵʢʩʪʨ. = 225-235 Áʉ 

t ʩʪʦʣʘ = 70-90 Áʉ 

PET(ʧʦʣʠʵʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪ) ð ʦʯʝʥʴ ʧʨʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩ 

ʭʦʨʦʰʠʤ ʪʝʨʤʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠ ʢʨʝʧʢʠʤ  

ʩʢʣʝʠʚʘʥʠʝʤ ʩʣʦʝʚ. ʇʨʠ ʧʝʯʘʪʠ ʠʟ PETG ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʪʝʨʤʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʤʦʜʝʣʠ, ʤʘʪʝʨʠʘʣ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʯʘʪʠ ʢʨʫʧʥʳʭ ʦʙʲʝʢʪʦʚ. 

SBS 
t ʵʢʩʪʨ. = 220-240 Áʉ 

t ʩʪʦʣʘ = 85-100 Áʉ 

ɺʣʘʛʦʩʪʦʡʢʠʡ, ʛʠʙʢʠʡ, ʫʧʨʫʛʠʡ, ʧʨʦʟʨʘʯʥʳʡ ʤʘʪʝʨʠʘʣ. 

ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠʟʜʝʣʠʡ. 

TPU 
t ʵʢʩʪʨ. = 210-235 Áʉ 

t ʩʪʦʣʘ = 80-110 Áʉ 
ʉʦʟʜʘʥʠʝ ʵʣʘʩʪʠʯʥʳʭ ʠʟʜʝʣʠʡ. 

 ʋʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʬʠʣʘʤʝʥʪʘ 2.8

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʝʯʘʪʠ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ 

ʬʠʣʘʤʝʥʪʘ: 

- ʭʨʘʥʠʪʴ ʧʣʘʩʪʠʢ ʩʣʝʜʫʝʪ ʚ ʟʘʢʨʳʪʦʡ ʢʦʨʦʙʢʝ ʚ ʛʝʨʤʝʪʠʯʥʦʡ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʫʧʘʢʦʚʢʝ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 15Áʉ ï 25Áʉ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʪʠʢʦʚ ʩ ʧʨʦʩʫʰʝʥʥʳʤ ʩʦʨʙʝʥʪʦʤ (ʩʦʨʙʝʥʪ 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʩʫʰʝʥ, ʟʘ ʵʪʠʤ ʥʘʜʦ ʩʣʝʜʠʪʴ); 

- ʥʝʜʦʧʫʩʪʠʤʦ ʧʦʧʘʜʘʥʠʝ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ 

ʬʠʣʘʤʝʥʪ. ʋʣʴʪʨʘʬʠʦʣʝʪ ʨʘʟʨʫʰʘʝʪ ʧʣʘʩʪʠʢʠ; 

- ʧʣʘʩʪʠʢʠ ʜʣʷ ʧʝʯʘʪʠ ʛʠʛʨʦʩʢʦʧʠʯʥʳ. ɺʣʘʛʘ, ʚʧʠʪʳʚʘʶʱʘʷʩʷ ʚ ʤʘʪʝʨʠʘʣ ʬʠʣʘʤʝʥʪʘ, 

ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ ʧʦʩʨʝʜʩʪʚʦʤ ʛʠʜʨʦʣʠʟʘ. ʇʦʣʠʤʝʨʥʳʝ ʮʝʧʦʯʢʠ ʧʨʠ 

ʵʪʦʤ ʨʘʟʨʫʰʘʶʪʩʷ ʠ ʤʘʪʝʨʠʘʣ ʩʪʘʥʦʚʠʪʩʷ ʭʨʫʧʢʠʤ ʠ ʣʦʤʢʠʤ. ʋʭʫʜʰʘʝʪʩʷ ʤʝʞʩʣʦʡʥʘʷ ʘʜʛʝʟʠʷ 

ʧʨʠ ʧʝʯʘʪʠ. ʋ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʤʦʞʝʪ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʝʯʘʪʠ ʥʫʞʥʦ ʙʝʨʝʯʴ ʦʪ ʚʣʘʛʠ; 

- ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʧʘʜʘʥʠʝ ʥʘ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʝʯʘʪʠ ʧʳʣʠ ʠ ʛʨʷʟʠ. 
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 ʇʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 2.9

ɺʦʟʤʦʞʥʳʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʨʠʥʪʝʨʘ, ʠʭ ʧʨʠʯʠʥʳ ʠ ʨʝʰʝʥʠ̫ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 ʊʘʙʣʠʮʘ 3 ð ʇʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

  

ʅʝʠʩʧʨʘʚʥʦʩʪʴ ʇʨʠʯʠʥʘ, ʨʝʰʝʥʠʝ 

ʇʨʠʥʪʝʨ ʥʝ ʚʢʣʶʯʘʝʪʩʷ ʇʨʦʚʝʨʠʪʴ: 

- ʧʦʜʢʣʶʯʝʥʠʝ ʢʘʙʝʣʷ ʧʠʪʘʥʠʷ; 

- ʧʦʣʦʞʝʥʠʝ ʢʥʦʧʢʠ ʚʢʣʶʯʝʥʠʷ ʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʝ (ʜʦʣʞʥʘ 
ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʣʦʞʝʥʠʠ çIè ʠ ʛʦʨʝʪʴ ʢʨʘʩʥʳʤ ʩʚʝʪʦʤ); 

- ʮʝʣʦʩʪʥʦʩʪʴ ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʟʘʤʝʥʠʪʴ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ; 

- ʥʘʧʨʷʞʝʥʠʝ ʚ ʨʦʟʝʪʢʝ. 

ʇʨʠʥʪʝʨ ʥʝ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ 

ʇʂ ʯʝʨʝʟ Ethernet 

ʇʨʦʚʝʨʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʧʘʪʯ-ʢʦʨʜʘ. 

ʇʨʠʥʪʝʨ ʥʝ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ 

ʇʂ ʯʝʨʝʟ Wi-fi  

ʇʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ Wi-fi  ʩʦʝʜʠʥʝʥʠʷ. 

3D-ʧʨʠʥʪʝʨ ʠ ʇʂ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ ʦʜʥʦʡ 

Wi-fi  ʩʝʪʠ ʠʣʠ ʇʂ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʢʣʶʯʸʥ ʢ Wi-fi  ʩʝʪʠ 

3D-ʧʨʠʥʪʝʨʘ (ʚ ʩʣʫʯʘʝ ʨʘʙʦʪʳ 3D-ʧʨʠʥʪʝʨʘ ʚ ʨʝʞʠʤʝ ʪʦʯʢʠ 

ʜʦʩʪʫʧʘ). 

ʇʨʠ ʧʦʜʘʯʝ ʢʦʤʘʥʜʳ 

ʧʝʨʝʤʝʱʝʥʠʷ ʜʚʠʞʝʥʠʝ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ. 

ʇʨʠʯʠʥʳ: 

- ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʜʨʘʡʚʝʨʘ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ. ʆʙʨʘʪʠʪʴʩʷ ʚ 

ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ; 

- ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʢʘʙʝʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ. ɺ 
ʩʣʫʯʘʝ ʢʘʙʝʣʷ ʜʚʠʛʘʪʝʣʷ ʵʢʩʪʨʫʜʝʨʘ ʧʨʦʚʝʨʠʪʴ ʝʛʦ 

ʮʝʣʦʩʪʥʦʩʪʴ. ɺ ʩʣʫʯʘʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʨʫʛʠʭ ʜʚʠʛʘʪʝʣʝʡ 

ʦʙʨʘʪʠʪʴʩʷ ʚ ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ; 

- ʝʩʣʠ ʚʘʣ ʜʚʠʛʘʪʝʣʷ ʚʨʘʱʘʝʪʩʷ, ʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʥʝʛʦ 

ʰʢʠʚ (ʠʣʠ ʰʝʩʪʝʨʥʷ ʧʦʜʘʯʠ) ʥʝ ʚʨʘʱʘʝʪʩʷ, ʧʨʦʚʝʨʠʪʴ 

ʟʘʪʷʞʢʫ ʚʠʥʪʦʚ, ʬʠʢʩʠʨʫʶʱʠʭ ʰʢʠʚ (ʰʝʩʪʝʨʥʶ ʧʦʜʘʯʠ). 

ɺʝʥʪʠʣʷʪʦʨʳ ʥʘ ʵʢʩʪʨʫʜʝʨʝ 

ʥʝ ʚʨʘʱʘʶʪʩʷ ʠʣʠ 

ʚʨʘʱʘʶʪʩʷ ʤʝʜʣʝʥʥʦ. 

ʋʜʘʣʠʪʴ ʩʢʦʧʠʚʰʠʡʩʷ ʤʫʩʦʨ ʠ ʧʳʣʴ ʩ ʣʦʧʘʩʪʝʡ ʚʝʥʪʠʣʷʪʦʨʘ. 

ɽʩʣʠ ʜʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʥʝ ʧʦʤʦʛʣʘ, ʩʥʷʪʴ ʚʝʥʪʠʣʷʪʦʨ ʠ, 

ʫʜʘʣʠʚ ʟʘʱʠʪʥʫʶ ʥʘʢʣʝʡʢʫ ʩ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʚʝʥʪʠʣʷʪʦʨʘ, 

ʩʤʘʟʘʪʴ ʧʦʜʰʠʧʥʠʢ ʚʝʥʪʠʣʷʪʦʨʘ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʤʘʰʠʥʥʦʛʦ ʤʘʩʣʘ. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʠʟʤʝʥʝʥʠʡ ʧʨʦʚʝʨʠʪʴ 

ʢʘʙʝʣʴ ʚʝʥʪʠʣʷʪʦʨʘ ʠʣʠ ʟʘʤʝʥʠʪʴ ʚʝʥʪʠʣʷʪʦʨ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʵʢʩʪʨʫʜʝʨʘ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʝʢʦʨʨʝʢʪʥʦ 

(ʤʠʥʫʩʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ 

ʧʣʶʩʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʪ.ʧ.) 

ʇʣʦʭʦʡ ʢʦʥʪʘʢʪ ʣʠ ʦʙʨʳʚ ʪʝʨʤʠʩʪʦʨʘ ʵʢʩʪʨʫʜʝʨʘ. ʇʨʦʚʝʨʠʪʴ 

ʮʝʣʦʩʪʥʦʩʪʴ ʧʨʦʚʦʜʘ ʪʝʨʤʠʩʪʦʨʘ ʠ ʢʘʯʝʩʪʚʦ ʢʦʥʪʘʢʪʘ ʚ 

ʩʦʝʜʠʥʝʥʠʠ ʪʝʨʤʠʩʪʦʨʘ ʩ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʣʘʪʦʡ ʥʘ 

ʵʢʩʪʨʫʜʝʨʝ. ʆʪʨʝʤʦʥʪʠʨʦʚʘʪʴ/ʟʘʤʝʥʠʪʴ ʪʝʨʤʠʩʪʦʨ ʠʣʠ 

ʦʙʨʘʪʠʪʴʩʷ ʚ ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ. 

ʇʨʦʪʝʯʢʠ ʧʣʘʩʪʠʢʘ ʦʢʦʣʦ 

ʪʝʨʤʦʙʘʨʴʝʨʘ 

ʆʩʣʘʙʣʘ ʟʘʪʷʞʢʘ ʪʝʨʤʦʙʘʨʴʝʨʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʴʥʦʤ ʙʣʦʢʝ. 

ʇʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʟʘʪʷʞʢʠ ʪʝʨʤʦʙʘʨʴʝʨʘ (3.2.9). 

ʇʨʦʪʝʯʢʠ ʧʣʘʩʪʠʢʘ ʦʢʦʣʦ 

ʩʦʧʣʘ 

ʆʩʣʘʙʣʘ ʟʘʪʷʞʢʘ ʩʦʧʣʘ ʥʘ ʥʘʛʨʝʚʘʪʝʣʴʥʦʤ ʙʣʦʢʝ. ʇʨʦʚʝʨʠʪʴ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʟʘʪʷʞʢʠ ʩʦʧʣʘ (3.2.9). 

ɿʘʩʪʨʝʚʘʥʠʝ ʧʣʘʩʪʠʢʘ ʚ 

ʵʢʩʪʨʫʜʝʨʝ 

ʆʙʨʘʟʦʚʘʣʘʩʴ ʧʨʦʙʢʘ ʚ ʪʝʨʤʦʙʘʨʴʝʨʝ ʠʣʠ ʩʦʧʣʝ. ɽʩʣʠ 

ʬʠʣʘʤʝʥʪ ʥʝ ʧʨʦʜʘʚʣʠʚʘʝʪʩʷ ʠ ʥʝ ʚʳʪʘʩʢʠʚʘʝʪʩʷ, ʧʨʦʯʠʩʪʠʪʴ 

ʪʝʨʤʦʙʘʨʴʝʨ. ɽʩʣʠ ʬʠʣʘʤʝʥʪ ʚʳʪʘʩʢʠʚʘʝʪʩʷ, ʥʦ ʥʝ 

ʧʨʦʜʘʚʣʠʚʘʝʪʩʷ, ʧʨʦʯʠʩʪʠʪʴ ʠʣʠ ʟʘʤʝʥʠʪʴ ʩʦʧʣʦ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 ð ʇʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

 

  

ʇʣʘʩʪʠʢ ʧʣʦʭʦ ʧʦʜʘʝʪʩʷ 

ʧʦʜʘʶʱʝʡ ʰʝʩʪʝʨʥʝʡ ʠ 

ʚʨʫʯʥʫʶ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʵʢʩʪʨʫʜʝʨʘ ʥʠʞʝ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʝʯʘʪʠ ʜʘʥʥʳʤ 

ʪʠʧʦʤ ʧʣʘʩʪʠʢʘ. ʇʨʦʚʝʨʠʪʴ ʥʘʩʪʨʦʡʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʠʧʘ ʧʣʘʩʪʠʢʘ. 

ʇʣʘʩʪʠʢ ʧʣʦʭʦ ʧʦʜʘʝʪʩʷ 

(ʧʦʜʘʶʱʘʷ ʰʝʩʪʝʨʥʷ 

ʧʨʦʩʢʘʣʴʟʳʚʘʝʪ), ʧʨʠ ʵʪʦʤ 

ʚʨʫʯʥʫʶ ʧʨʦʜʘʚʣʠʚʘʝʪʩʷ 

ʣʝʛʢʦ. 

ʉʣʘʙʳʡ ʧʨʠʞʠʤ ʧʦʜʘʶʱʝʡ ʰʝʩʪʝʨʥʠ. ʈʝʛʫʣʠʨʦʚʦʯʥʳʤ ʚʠʥʪʦʤ 

ʥʘ ʵʢʩʪʨʫʜʝʨʝ ʧʦʜʞʘʪʴ ʨʝʛʫʣʠʨʦʚʦʯʥʫʶ ʧʨʫʞʠʥʫ ʠ ʫʚʝʣʠʯʠʪʴ 

ʩʠʣʫ ʧʨʠʞʠʤʘ ʰʝʩʪʝʨʥʠ ʢ ʧʣʘʩʪʠʢʫ. 

ʇʨʠ ʧʝʯʘʪʠ ʧʝʨʚʦʛʦ ʩʣʦʷ 

ʧʣʘʩʪʠʢ ʧʣʦʭʦ ʧʦʜʘʝʪʩʷ 

(ʧʨʠ ʵʪʦʤ ʧʦʜʘʶʱʘʷ 

ʰʝʩʪʝʨʥʷ ʧʨʦʩʢʘʣʴʟʳʚʘʝʪ 

ʠʣʠ ʰʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ 

ʧʨʦʧʫʩʢʘʝʪ ʰʘʛʠ) 

ʄʘʣʝʥʴʢʠʡ ʟʘʟʦʨ ʤʝʞʜʫ ʩʪʦʣʦʤ ʠ ʩʦʧʣʦʤ. ʆʪʨʝʛʫʣʠʨʦʚʘʪʴ 

ʟʘʟʦʨ ʤʝʞʜʫ ʩʪʦʣʦʤ ʠ ʩʦʧʣʦʤ (2.5.3, 2.5.4, 2.5.5) 

ʇʝʯʘʪʘʝʤʘʷ ʤʦʜʝʣʴ ʥʝ 

ʜʝʨʞʠʪʩʷ ʥʘ ʩʪʦʣʝ 

ʇʨʠʯʠʥʳ: 

- ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʦʣʘ ʜʣʷ ʧʝʯʘʪʠ ʚʳʙʨʘʥʥʳʤ 
ʪʠʧʦʤ ʧʣʘʩʪʠʢʘ. ʇʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʦʣʘ; 

- ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʣʘ. ʆʯʠʩʪʠʪʴ ʠ ʦʙʝʟʞʠʨʠʪʴ 
ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʦʣʘ (ʚʣʘʞʥʦʡ ʩʘʣʬʝʪʢʦʡ ʠʣʠ ʩʧʠʨʪʦʤ). ɼʣʷ 

ʣʫʯʰʝʛʦ ʧʨʠʣʠʧʘʥʠʷ ʤʦʜʝʣʠ ʥʘʥʝʩʪʠ ʢʣʝʡ ʜʣʷ 3D-ʧʝʯʘʪʠ; 

- ʚʢʣʶʯʝʥ ʦʙʜʫʚ ʤʦʜʝʣʠ ʥʘ ʧʝʨʚʳʭ ʩʣʦʷʭ ʧʨʠ ʧʝʯʘʪʠ 

ʧʣʘʩʪʠʢʦʤ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʫʩʘʜʢʠ. ɺʳʢʣʶʯʠʪʴ ʦʙʜʫʚ ʥʘ 

ʧʝʨʚʳʭ ʩʣʦʷʭ ʧʨʠ ʧʝʯʘʪʠ ʪʘʢʠʤʠ ʧʣʘʩʪʠʢʘʤʠ, ʢʘʢ ABS. 

ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʝʯʘʪʠ 

ʧʝʨʚʦʛʦ ʩʣʦʷ (ʪʦʣʱʠʥʳ 

ʩʣʦʷ) 

ʅʝʧʨʘʚʠʣʴʥʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʩʪʦʣʘ ʠʣʠ ʧʝʯʘʪʴ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʩʝʪʢʠ ʩʪʦʣʘ, ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʝʛʦ ʢʨʠʚʠʟʥʫ. ɺʳʨʦʚʥʷʪʴ ʩʪʦʣ 

(2.5.3) ʠ ʟʘʥʦʚʦ ʩʦʟʜʘʪʴ ʩʝʪʢʫ ʩʪʦʣʘ (2.5.5). 
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 Web-ʠʥʪʝʨʬʝʡʩ 2.10

Web-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʥʪʝʨʦʤ ʩʦʩʪʦʠʪ ʠʟ ʛʣʘʚʥʦʛʦ ʤʝʥʶ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ 

ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʚʢʣʘʜʦʢ. ʇʝʨʝʤʝʱʝʥʠʝ ʤʝʞʜʫ ʚʢʣʘʜʢʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʣʝʚʦʤ ʢʨʘʶ ʵʢʨʘʥʘ. ɼʦʩʪʫʧ ʢ ʥʝʢʦʪʦʨʳʤ ʚʢʣʘʜʢʘʤ ʧʨʦʜʫʙʣʠʨʦʚʘʥ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʙʣʦʢʠ: 

- ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ; 

- ʢʦʥʩʦʣʴ; 

- ʧʨʝʜʧʨʦʩʤʦʪʨ GCode; 

- ʬʘʡʣʳ ʜʣʷ ʧʝʯʘʪʠ; 

- ʠʩʪʦʨʠʷ ʧʝʯʘʪʠ; 

- ʠʥʪʝʨʚʘʣʴʥʘʷ ʩʲʝʤʢʘ; 

- ʩʁʪʠʨʦʚʢʘ ʩʪʦʣʘ ʠ ʢʦʤʧʝʥʩʘʮʠʷ ʨʝʟʦʥʘʥʩʘ; 

- ʜʠʘʛʥʦʩʪʠʢʘ; 

- ʢʦʥʬʠʛʫʨʘʮʠʷ; 

- ʩʠʩʪʝʤʘ; 

- ʥʘʩʪʨʦʡʢʠ. 

 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 2.10.1

ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʤʦʜʫʣʝʡ: 

- ʧʨʦʛʨʝʩʩ ʧʝʯʘʪʠ; 

- ʢʘʤʝʨʳ; 

- ʠʥʩʪʨʫʤʝʥʪ; 

- ʚʝʥʪʠʣʷʪʦʨʳ ʠ ʚʳʭʦʜʳ; 

- ʣʠʤʠʪʳ ʧʨʠʥʪʝʨʘ; 

- ʥʘʩʪʨʦʡʢʘ ʨʝʪʨʘʢʪʘ; 

- ʪʝʤʧʝʨʘʪʫʨʘ; 

- ʢʦʥʩʦʣʴ; 

- ʧʨʝʜʧʨʦʩʤʦʪʨ GCode; 

- ʬʘʡʣʳ ʜʣʷ ʧʝʯʘʪʠ. 

ʄʦʜʫʣʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʢʥʦʧʢʠ ʥʘ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ . 

- ʢʥʦʧʢʘ  ð ʧʝʨʝʚʦʜʠʪ ʠʟ ʤʦʜʫʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʚʢʣʘʜʢʫ ʛʣʘʚʥʦʛʦ ʤʝʥʶ; 

- ʢʥʦʧʢʘ  ð ʦʪʢʨʳʚʘʝʪ ʥʘʩʪʨʦʡʢʠ ʤʦʜʫʣʷ; 

- ʢʥʦʧʢʘ  ð ʩʚʦʨʘʯʠʚʘʝʪ ʤʦʜʫʣʴ. 

ʊʘʢʞʝ ʤʦʜʫʣʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʥʦʧʢʠ, ʬʫʥʢʮʠʠ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʳ ʚ 

ʧʦʜʧʫʥʢʪʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʦʜʫʣʷ. 
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 ʇʨʦʛʨʝʩʩ ʧʝʯʘʪʠ 2.10.1.1

ʄʦʜʫʣʴ çʧʨʦʛʨʝʩʩ ʧʝʯʘʪʠè ʠʤʝʝʪ ʜʚʘ ʩʦʩʪʦʷʥʠʷ: çɻʦʪʦʚè ʠ çʀʜʸʪ ʧʝʯʘʪʴè. ɺ ʩʦʩʪʦʷʥʠʠ 

çɻʦʪʦʚè ʤʦʜʫʣʴ ʦʪʦʙʨʘʞʘʝʪ ʧʦʩʣʝʜʥʠʝ ʧʝʯʘʪʠ (ʨʠʩʫʥʦʢ 86). 

 

ʈʠʩʫʥʦʢ 86 ð ʤʦʜʫʣʴ çʇʨʦʛʨʝʩʩ ʧʝʯʘʪʠè ʚ ʩʦʩʪʦʷʥʠʠ çɻʦʪʦʚè 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʝʯʘʪʠ ʤʦʜʫʣʴ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʀʜʸʪ ʧʝʯʘʪʴè (ʨʠʩʫʥʦʢ 87), 

ʩʦʜʝʨʞʘʱʝʝ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

- ʂʥʦʧʢʠ çʆʪʤʝʥʠʪʴè ʠ çʇʘʫʟʘè ʥʘ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ; 

- ʀʥʜʠʢʘʪʦʨ ʧʨʦʮʝʩʩʘ ʧʝʯʘʪʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʠ ʯʠʩʣʦʚʦʤ ʚʳʨʘʞʝʥʠʠ; 

- ʀʤʷ ʠ ʧʫʪʴ ʢ ʧʝʯʘʪʘʝʤʦʤʫ ʬʘʡʣʫ; 

- ɿʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʧʦʪʦʢʘ; 

- ɼʣʠʥʘ ʥʘʧʝʯʘʪʘʥʥʦʛʦ ʬʠʣʘʤʝʥʪʘ; 

- ʊʝʢʫʱʠʡ ʩʣʦʡ; 

- ʈʘʩʯʝʪʥʦʝ ʚʨʝʤʷ ʧʝʯʘʪʠ (ɿʥʘʯʝʥʠʷ çʌʘʡʣè ʠ çʉʣʘʡʩʝʨè); 

- ɺʨʝʤʷ, ʧʦʪʨʘʯʝʥʥʦʝ ʥʘ ʧʝʯʘʪʴ; 

- ʇʨʠʤʝʨʥʦʝ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ ʧʝʯʘʪʠ (ɿʥʘʯʝʥʠʝ çʂʦʥʝʮè). 

 

ʈʠʩʫʥʦʢ 87 ð ʤʦʜʫʣʴ çʇʨʦʛʨʝʩʩ ʧʝʯʘʪʠè ʚ ʩʦʩʪʦʷʥʠʠ çʀʜʸʪ ʧʝʯʘʪʴè 
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2.10.1.2 ʂʘʤʝʨʳ 

ʄʦʜʫʣʴ çʂʘʤʝʨʳè ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 88. ʅʘ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʩʦʜʝʨʞʠʪʩʷ ʢʥʦʧʢʘ, 

ʨʘʩʢʨʳʚʘʶʱʘʷ ʤʝʥʶ ʚʳʙʦʨʘ ʢʘʤʝʨʳ (ʨʠʩʫʥʦʢ 89). 

ʂʘʤʝʨʘ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʥʝ ʚʭʦʜʠʪ. 

 

ʈʠʩʫʥʦʢ 88 ð ʤʦʜʫʣʴ çʂʘʤʝʨʳè 

 

ʈʠʩʫʥʦʢ 89 ð ʤʝʥʶ ʚʳʙʦʨʘ ʢʘʤʝʨʳ 



 

 

68 
²-́91 ÁÎ 

 ʀʥʩʪʨʫʤʝʥʪ 2.10.1.3

ʄʦʜʫʣʴ çʀʥʩʪʨʫʤʝʥʪè (ʨʠʩʫʥʦʢ 90) ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ: 

- ʇʨʠʥʫʜʠʪʝʣʴʥʦ ð ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʤʝʱʘʪʴ ʵʢʩʪʨʫʜʝʨ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʘʨʢʦʚʢʠ. 

ɺʅʀʄɸʅʀɽ! 

ɼʚʠʞʝʥʠʝ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʤʦʞʝʪ ʧʦʚʨʝʜʠʪʴ ʧʨʠʥʪʝʨ. 

- ʄʦʪʦʨʳ ʚʳʢʣ. ð ʦʪʢʣʶʯʘʝʪ ʰʘʛʦʚʳʝ ʜʚʠʛʘʪʝʣʠ. 

- ʀʥʩʪʨʫʤʝʥʪʳ ð ʦʪʢʨʳʚʘʝʪ ʧʦʜʤʝʥʶ (ʨʠʩʫʥʦʢ 91). 

 

ʈʠʩʫʥʦʢ 90 ð ʤʦʜʫʣʴ çʀʥʩʪʨʫʤʝʥʪè 

 

ʈʠʩʫʥʦʢ 91 ð ʧʦʜʤʝʥʶ çʀʥʩʪʨʫʤʝʥʪʳè 

ʇʦʜʤʝʥʶ çʀʥʩʪʨʫʤʝʥʪʳè ʧʦʟʚʦʣʷʝʪ ʟʘʧʨʘʚʠʪʴ ʠ ʠʟʚʣʝʯʴ ʬʠʣʘʤʝʥʪ, ʚʟʷʪʴ ʠ ʚʝʨʥʫʪʴ 

ʧʨʦʙʫ, ʦʪʢʘʣʠʙʨʦʚʘʪʴ ʩʪʦʣ, ʨʝʟʦʥʘʥʩʳ ʠ PID. 

ʄʦʜʫʣʴ ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʦʩʷʤʠ, ʢʥʦʧʢʠ ʧʘʨʢʦʚʢʠ ʧʦ ʦʩʷʤ , ʦʨʛʘʥʳ 

ʫʧʨʘʚʣʝʥʠʷ ʵʢʩʪʨʫʜʝʨʦʤ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʪʦʯʥʫʶ ʥʘʩʪʨʦʡʢʫ ʩʤʝʱʝʥʠʷ Z ʠ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʠ ʧʝʯʘʪʠ ʩʢʦʨʦʩʪʴ ʠ ʧʦʪʦʢ. 
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 ɺʝʥʪʠʣʷʪʦʨʳ ʠ ʚʳʭʦʜʳ 2.10.1.4

ʄʦʜʫʣʴ çɺʝʥʪʠʣʷʪʦʨʳ ʠ ʚʳʭʦʜʳè (ʨʠʩʫʥʦʢ 92) ʩʦʜʝʨʞʠʪ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ 

ʚʝʥʪʠʣʷʪʦʨʘʤʠ ð ʧʦʣʟʫʥʢʠ ʠ ʦʢʥʘ ʚʚʦʜʘ. ʉʢʦʨʦʩʪʴ ʚʝʥʪʠʣʷʪʦʨʦʚ ʨʝʛʫʣʠʨʫʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 0 % ʜʦ 100 %. ʆʙʜʫʚ ʵʢʩʪʨʫʜʝʨʘ ʫʧʨʘʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʥʘʛʨʝʚʘʪʝʣʷ 

ʵʢʩʪʨʫʜʝʨʘ ʠ ʚʳʢʣʶʯʘʝʪʩʷ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʥʘʛʨʝʚʘʪʝʣʷ ʠ ʦʩʪʳʚʘʥʠʠ ʵʢʩʪʨʫʜʝʨʘ ʜʦ 50 ÁC. 

 

ʈʠʩʫʥʦʢ 92 ð ʤʦʜʫʣʴ çɺʝʥʪʠʣʷʪʦʨʳ ʠ ʚʳʭʦʜʳè 

 ʃʠʤʠʪʳ ʧʨʠʥʪʝʨʘ 2.10.1.5

ʄʦʜʫʣʴ çʃʠʤʠʪʳ ʧʨʠʥʪʝʨʘè (ʨʠʩʫʥʦʢ 

 

ʈʠʩʫʥʦʢ 93 ð ʤʦʜʫʣʴ çʃʠʤʠʪʳ ʧʨʠʥʪʝʨʘè 

) ʩʦʜʝʨʞʠʪ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʨʠʥʪʝʨʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʥʘʩʪʨʦʝʢ: 

- ʉʢʦʨʦʩʪʴ ð ʧʘʨʘʤʝʪʨ ʟʘʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʵʢʩʪʨʫʜʝʨʘ; 

- ʉʢʦʨʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʫʛʣʘ ð ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʵʢʩʪʨʫʜʝʨ 

ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʫʛʣʳ. ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʟʥʘʯʝʥʠʝ 5 ʤʤ/ʩ; 

- ʋʩʢʦʨʝʥʠʝ ð ʧʘʨʘʤʝʪʨ ʟʘʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴ 

ʵʢʩʪʨʫʜʝʨ; 

- ʄʠʥʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʠ ð ʧʘʨʘʤʝʪʨ ʦʪʚʝʯʘʝʪ ʟʘ 

ʫʤʝʥʴʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʢʦʨʦʪʢʠʭ ʟʠʛʟʘʛʦʦʙʨʘʟʥʳʭ ʜʚʠʞʝʥʠʡ, ʯʪʦʙʳ ʤʝʞʜʫ 

ʫʩʢʦʨʝʥʠʝʤ ʠ ʟʘʤʝʜʣʝʥʠʝʤ ʚʩʝʛʜʘ ʙʳʣʦ ʜʚʠʞʝʥʠʝ ʩ ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʴʶ. ʕʪʦ ʧʦʤʦʛʘʝʪ 

ʩʥʠʟʠʪʴ ʚʠʙʨʘʮʠʠ ʧʨʠ ʨʘʙʦʪʝ ʧʨʠʥʪʝʨʘ. ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʟʥʘʯʝʥʠʝ 0,5.  

ʇʨʠʤʝʨ: ʟʥʘʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʠ  0,5 ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʵʢʩʪʨʫʜʝʨʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 1,5 ʤʤ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʧʨʦʭʦʜʠʤʦʝ ʩ 

ʢʨʝʡʩʝʨʩʢʦʡ (ʧʦʩʪʦʷʥʥʦʡ) ʩʢʦʨʦʩʪʴʶ, ʩʦʩʪʘʚʠʪ 0,75ʤʤ. 
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ʈʠʩʫʥʦʢ 93 ð ʤʦʜʫʣʴ çʃʠʤʠʪʳ ʧʨʠʥʪʝʨʘè 

ʕʪʠ ʥʘʩʪʨʦʡʢʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʜʚʠʞʝʥʠʷ 

ʵʢʩʪʨʫʜʝʨʘ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʩʢʦʨʦʩʪʴ ʧʝʯʘʪʠ ʠ ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ ʪʘʢʠʭ ʜʝʬʝʢʪʦʚ, ʢʘʢ 

ʨʷʙʴ, ʩʤʝʱʝʥʠʝ ʩʣʦʝʚ ʠ ʪ.ʧ. 

 ʅʘʩʪʨʦʡʢʠ ʨʝʪʨʘʢʪʘ 2.10.1.6

ʄʦʜʫʣʴ çʅʘʩʪʨʦʡʢʠ ʨʝʪʨʘʢʪʘè (ʨʠʩʫʥʦʢ 94) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 

ʨʝʪʨʘʢʪʘ: 

- ʜʣʠʥʘ ʨʝʪʨʘʢʪʘ ʦʧʨʝʜʝʣʷʝʪ, ʥʘ ʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ ʬʠʣʘʤʝʥʪ ʙʫʜʝʪ ʚʪʷʛʠʚʘʪʴʩʷ 

ʦʙʨʘʪʥʦ ʚ ʵʢʩʪʨʫʜʝʨ ʚ ʧʨʦʮʝʩʩʝ ʧʝʯʘʪʠ (ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʟʥʘʯʝʥʠʝ 0,6 ʤʤ); 

- ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʣʠʥʘ ʜʝʨʝʪʨʘʢʪʘ ʦʧʨʝʜʝʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʜʣʠʥʫ ʬʠʣʘʤʝʥʪʘ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʘ ʢ ʜʝʨʝʪʨʘʢʪʫ (ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʟʥʘʯʝʥʠʝ 0); 

- ʩʢʦʨʦʩʪʴ ʨʝʪʨʘʢʪʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʬʠʣʘʤʝʥʪ ʙʫʜʝʪ ʚʪʷʛʠʚʘʪʴʩʷ 

ʦʙʨʘʪʥʦ ʚ ʵʢʩʪʨʫʜʝʨ (ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʟʥʘʯʝʥʠʝ 30 ʤʤ/ʩ); 

- ʩʢʦʨʦʩʪʴ ʜʝʨʝʪʨʘʢʪʘ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʬʠʣʘʤʝʥʪ ʙʫʜʝʪ ʧʦʜʘʚʘʪʴʩʷ 

ʦʙʨʘʪʥʦ ʧʦʩʣʝ ʨʝʪʨʘʢʪʘ (ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʟʥʘʯʝʥʠʝ 30 ʤʤ/ʩ). 

ʕʪʠ ʥʘʩʪʨʦʡʢʠ ʧʦʤʦʛʘʶʪ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʧʦʜʘʯʠ ʠ ʚʪʷʛʠʚʘʥʠʷ ʬʠʣʘʤʝʥʪʘ, ʯʪʦ 

ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʝʯʘʪʠ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʥʠʪʢʠ ʠ 

ʧʦʜʪʸʢʠ. 

ʈʝʛʫʣʠʨʦʚʢʠ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʦʧʮʠʠ çʆʪʢʘʪ ʥʘ ʫʨʦʚʥʝ ʧʨʦʰʠʚʢʠè ʚ 

ʩʣʘʡʩʝʨʝ OrcaSlicer ʠʣʠ çʀʩʧʦʣʴʟʦʚʘʪʴ ʦʪʢʘʪ ʠʟ ʧʨʦʰʠʚʢʠè ʚ PrusaSlicer. 

 

ʈʠʩʫʥʦʢ 94 ð ʤʦʜʫʣʴ çʅʘʩʪʨʦʡʢʠ ʨʝʪʨʘʢʪʘè 
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 ʊʝʤʧʝʨʘʪʫʨʘ 2.10.1.7

ʄʦʜʫʣʴ çʊʝʤʧʝʨʘʪʫʨʘè (ʨʠʩʫʥʦʢ 95) ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʢʣʶʯʝʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʥʪʝʨʘ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʪʝʤʧʝʨʘʪʫʨʦʡ ʵʢʩʪʨʫʜʝʨʘ ʠ ʩʪʦʣʘ. 

 

ʈʠʩʫʥʦʢ 95 ð ʤʦʜʫʣʴ çʊʝʤʧʝʨʘʪʫʨʘè 

ʄʦʜʫʣʴ ʠʤʝʝʪ ʢʥʦʧʢʫ çʇʨʝʜʫʩʪʘʥʦʚʢʠè (ʨʠʩʫʥʦʢ 96), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʘʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʧʣʘʩʪʠʢʘ ʠ ʦʪʢʣʶʯʘʪʴ ʥʘʛʨʝʚ. ɾʝʣʘʝʤʳʝ 

ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʚʚʝʜʝʥʳ ʚʨʫʯʥʫʶ ʚ ʧʦʣʷ çʎʝʣʴè ʵʢʩʪʨʫʜʝʨʘ ʠ ʩʪʦʣʘ. 

ʋʩʪʘʥʦʚʢʘ ʮʝʣʠ ʥʘ ç0è ʦʪʢʣʶʯʘʝʪ ʥʘʛʨʝʚ. 

 

ʈʠʩʫʥʦʢ 96 ð ʧʦʜʤʝʥʶ çʇʨʝʜʫʩʪʘʥʦʚʢʠè ʤʦʜʫʣʷ çʊʝʤʧʝʨʘʪʫʨʘè 

ʄʦʜʫʣʴ çʊʝʤʧʝʨʘʪʫʨʘè ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

- ʢɻʩʪʨʫʜʝʨ: ʦʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʫʶ ʠ ʮʝʣʝʚʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʵʢʩʪʨʫʜʝʨʘ ʠ ʩʪʘʪʫʩ ʝʛʦ 

ʥʘʛʨʝʚʘʪʝʣʷ (ʚʢʣʶʯʝʥ ʠʣʠ ʚʳʢʣʶʯʝʥ); 

- ʩʪʦʣ: ʦʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʫʶ ʠ ʮʝʣʝʚʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʩʪʦʣʘ ʠ ʩʪʘʪʫʩ ʝʛʦ ʥʘʛʨʝʚʘʪʝʣʷ 

(ʚʢʣʶʯʝʥ ʠʣʠ ʚʳʢʣʶʯʝʥ); 

- ʧʣʘʪʘ: ʦʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʪʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʥʪʝʨʘ; 
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- ʎʇʋ: ʧʦʢʘʟʳʚʘʝʪ ʪʝʢʫʱʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʦʜʥʦʧʣʘʪʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʧʨʠʥʪʝʨʘ; 

- ʛʨʘʬʠʢ ʪʝʤʧʝʨʘʪʫʨʳ: ʚʠʟʫʘʣʠʟʠʨʫʝʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʩʝʭ ʜʘʪʯʠʢʦʚ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʜʠʥʘʤʠʢʝ. 

 ʂʦʥʩʦʣʴ 2.10.1.8

ʄʦʜʫʣʴ çʂʦʥʩʦʣʴè (ʨʠʩʫʥʦʢ 97) ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ 

ʬʫʥʢʮʠʦʥʘʣʫ ʧʨʦʰʠʚʢʠ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

- ʫʧʨʘʚʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʦʡ; 

- ʢʘʣʠʙʨʦʚʢʘ; 

- ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʦʪʣʘʜʢʘ; 

- ʢʦʥʪʨʦʣʴ ʜʚʠʞʝʥʠʷ; 

- ʟʘʧʫʩʢ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʝʯʘʪʴʶ; 

- ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ. 

ʂʦʥʩʦʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʦʱʥʳʡ ʠ ʛʠʙʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʪʦʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʥʘʩʪʨʦʡʢʠ 3D-ʧʨʠʥʪʝʨʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʜʣʷ ʦʧʳʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʪʝʭ, ʢʪʦ 

ʥʫʞʜʘʝʪʩʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʝʜʦʩʪʫʧʥʳ ʯʝʨʝʟ ʛʨʘʬʠʯʝʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ. 

 

ʈʠʩʫʥʦʢ 97 ð ʤʦʜʫʣʴ çʂʦʥʩʦʣʴè 
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 ʇʨʝʜʧʨʦʩʤʦʪʨ GCode 2.10.1.9

ʄʦʜʫʣʴ çʇʨʝʜʧʨʦʩʤʦʪʨ GCodeè (ʨʠʩʫʥʦʢ 98) ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

- ʟʘʛʨʫʟʢʘ g-code ʬʘʡʣʘ: ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠʥʪʝʨʬʝʡʩʘ ʝʩʪʴ ʢʥʦʧʢʘ ʜʣʷ ʟʘʛʨʫʟʢʠ 

ʪʝʢʫʱʝʛʦ ʬʘʡʣʘ g-code, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʦʢʥʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ; 

- ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʣʦʷʭ: 

ʘ) ʧʦʣʝ çʉʣʦʡè ʦʪʦʙʨʘʞʘʝʪ ʥʦʤʝʨ ʪʝʢʫʱʝʛʦ ʩʣʦʷ; 

ʙ) ʧʦʣʝ çʇʨʦʛʨʝʩʩè ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʮʝʥʪ ʟʘʚʝʨʰʝʥʠʷ ʧʝʯʘʪʠ ʩʣʦʷ; 

- ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ: ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʜʫʣʷ ʩʦʜʝʨʞʠʪ 

ʢʥʦʧʢʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʠʜʦʤ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʧʝʨʝʢʣʶʯʝʥʠʝ 

ʤʝʞʜʫ ʩʣʦʷʤʠ, ʠʟʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʘ, ʧʝʨʝʤʝʱʝʥʠʝ ʤʦʜʝʣʠ, ʚʢʣʶʯʝʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʨʝʞʠʤʘ 

ʠ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ; 

- ʩʙʨʦʩ ʬʘʡʣʘ: ʢʥʦʧʢʘ çʉʙʨʦʩʠʪʴ ʬʘʡʣè ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʪʝʢʫʱʠʡ ʟʘʛʨʫʞʝʥʥʳʡ 

g-code ʠ ʥʘʯʘʪʴ ʨʘʙʦʪʫ ʩ ʥʦʚʳʤ ʬʘʡʣʦʤ; 

- ʠʤʷ ʬʘʡʣʘ: ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠʥʪʝʨʬʝʡʩʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʤʷ ʟʘʛʨʫʞʝʥʥʦʛʦ g-code ʬʘʡʣʘ. 

ʕʪʦʪ ʤʦʜʫʣʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʦʚʝʨʷʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʚʦʠ 3D-ʤʦʜʝʣʠ ʧʝʨʝʜ 

ʥʘʯʘʣʦʤ ʧʝʯʘʪʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʥʘʩʪʨʦʝʢ, ʘ ʪʘʢʞʝ ʩʣʝʜʠʪʴ ʚ 

ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʟʘ ʧʨʦʮʝʩʩʦʤ ʚʳʧʦʣʥʝʥʠʷ ʧʝʯʘʪʠ. 

 

ʈʠʩʫʥʦʢ 98 ð ʤʦʜʫʣʴ çʇʨʝʜʧʨʦʩʤʦʪʨ GCodeè 
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 ʌʘʡʣʳ ʜʣʷ ʧʝʯʘʪʠ 2.10.1.10

ʄʦʜʫʣʴ çʌʘʡʣʳ ʜʣʷ ʧʝʯʘʪʠè (ʨʠʩʫʥʦʢ 99) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʥʝʜʞʝʨ ʬʘʡʣʦʚ ʜʣʷ 

ʧʝʯʘʪʠ. ɽʛʦ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ: 

- ʥʘʚʠʛʘʮʠʷ ʧʦ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ: ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ 

ʬʘʡʣʘʤʠ g-ʢʦʜʦʚ, ʘ ʪʘʢʞʝ ʬʘʡʣʘʤʠ ʥʘ ʚʥʝʰʥʠʭ ʥʘʢʦʧʠʪʝʣʷʭ; 

- ʩʦʨʪʠʨʦʚʢʘ ʠ ʬʠʣʴʪʨʘʮʠʷ: ʬʘʡʣʳ ʤʦʛʫʪ ʙʳʪʴ ʦʪʩʦʨʪʠʨʦʚʘʥʳ ʧʦ ʠʤʝʥʠ, ʚʨʝʤʝʥʠ 

ʧʦʩʣʝʜʥʝʡ ʧʝʯʘʪʠ, ʜʘʪʝ ʠʟʤʝʥʝʥʠʷ ʠ ʨʘʟʤʝʨʫ. ʊʘʢʞʝ ʜʦʩʪʫʧʥʘ ʬʫʥʢʮʠʷ ʬʠʣʴʪʨʘʮʠʠ ʜʣʷ 

ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ ʥʫʞʥʦʛʦ ʬʘʡʣʘ; 

- ʟʘʛʨʫʟʢʘ ʠ ʜʦʙʘʚʣʝʥʠʝ ʬʘʡʣʦʚ: ʤʦʜʫʣʴ ʧʦʟʚʦʣʷʝʪ ʟʘʛʨʫʞʘʪʴ ʥʦʚʳʝ ʬʘʡʣʳ g-ʢʦʜʦʚ ʜʣʷ 

ʧʝʯʘʪʠ ʠʣʠ ʜʦʙʘʚʣʷʪʴ ʠʭ ʠʟ ʚʥʝʰʥʠʭ ʥʘʢʦʧʠʪʝʣʝʡ; 

- ʧʨʝʜʧʨʦʩʤʦʪʨ ʠ ʚʳʙʦʨ ʬʘʡʣʦʚ: ʚ ʩʧʠʩʢʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʤʝʥʘ ʬʘʡʣʦʚ g-ʢʦʜʦʚ, ʜʘʪʳ 

ʧʦʩʣʝʜʥʝʡ ʧʝʯʘʪʠ, ʜʘʪʳ ʠʟʤʝʥʝʥʠʷ ʠ ʨʘʟʤʝʨʳ ʬʘʡʣʦʚ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʥʫʞʥʳʡ ʬʘʡʣ ʜʣʷ ʧʝʯʘʪʠ; 

- ʫʜʘʣʝʥʠʝ ʬʘʡʣʦʚ: ʤʦʜʫʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʷʪʴ ʥʝʥʫʞʥʳʝ ʬʘʡʣʳ 

ʧʨʷʤʦ ʠʟ ʵʪʦʛʦ ʠʥʪʝʨʬʝʡʩʘ; 

- ʧʨʦʩʤʦʪʨ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʥʝʰʥʠʤʠ ʥʘʢʦʧʠʪʝʣʷʤʠ: ʚʢʣʘʜʢʘ çɺʥʝʰʥʠʝ ʥʘʢʦʧʠʪʝʣʠè 

ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʬʘʡʣʘʤʠ ʥʘ ʧʦʜʢʣʶʯʝʥʥʳʭ USB-ʥʘʢʦʧʠʪʝʣʷʭ. 

ʕʪʦʪ ʠʥʪʝʨʬʝʡʩ ʫʧʨʦʱʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠ ʜʣʷ ʧʝʯʘʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʦʙʭʦʜʠʤʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʳʙʦʨʘ ʬʘʡʣʦʚ g-ʢʦʜʦʚ. 

 

ʈʠʩʫʥʦʢ 99 ð ʤʦʜʫʣʴ çʌʘʡʣʳ ʜʣʷ ʧʝʯʘʪʠè 

 ʂʦʥʩʦʣʴ 2.10.2

ʆʧʠʩʘʥʠʝ ʚ 2.10.1.8. 

 ʇʨʝʜʧʨʦʩʤʦʪʨ GCode 2.10.3

ʆʧʠʩʘʥʠʝ ʚ 2.10.1.9. 

 ʌʘʡʣʳ ʜʣʷ ʧʝʯʘʪʠ 2.10.4

ʆʧʠʩʘʥʠʝ ʚ 2.10.1.10. 
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 ʀʩʪʦʨʠʷ ʧʝʯʘʪʠ 2.10.5

ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ (ʨʠʩʫʥʦʢ 100) ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʥʪʝʨʘ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʢʘʟʘʥʦ ʪʝʢʫʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʙʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ: ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʝʨʰʝʥʥʳʭ ʧʝʯʘʪʝʡ, ʩʘʤʘʷ ʜʦʣʛʘʷ ʧʝʯʘʪʴ, ʦʙʱʝʝ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʠ ʧʝʯʘʪʠ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʠ ʧʝʯʘʪʠ, ʦʙʱʝʝ ʠ ʩʨʝʜʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʠʣʘʤʝʥʪʘ. 

ɺ ʨʘʟʜʝʣʝ çʀʩʪʦʨʠʷ ʧʝʯʘʪʠè ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʝʪʘʣʠ ʢʘʞʜʦʡ ʧʝʯʘʪʠ: ʠʤʷ ʬʘʡʣʘ, ʩʪʘʪʫʩ, 

ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʟʘʚʝʨʰʝʥʠʷ, ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʨʘʟʤʝʨ ʬʘʡʣʘ. ɼʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ 

ʤʦʞʥʦ ʜʦʙʘʚʠʪ ɹʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ  çɺʳʙʨʘʪʴ ʩʪʦʣʙʮʳè 

 

ʈʠʩʫʥʦʢ 100 ð ʚʢʣʘʜʢʘ çʀʩʪʦʨʠʷ ʧʝʯʘʪʠè 
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 ʀʥʪʝʨʚʘʣʴʥʘʷ ʩʲʸʤʢʘ 2.10.6

ɺʢʣʘʜʢʘ çʀʥʪʝʨʚʘʣʴʥʘʷ ʩʲʸʤʢʘè (ʨʠʩʫʥʦʢ 101) ʦʪʚʝʯʘʝʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʬʫʥʢʮʠʝʡ 

ʪʘʡʤʣʘʧʩ-ʩʲʝʤʢʠ (ʪʠʧ ʩʲʝʤʢʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʙʦʨ ʬʦʪʦʛʨʘʬʠʡ ʜʝʣʘʝʪʩʷ ʩ ʟʘʜʘʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʢʘʜʨʦʚ ʚ ʚʠʜʝʦ).  

ʉʣʝʚʘ ʥʘʭʦʜʠʪʩʷ ʧʘʥʝʣʴ, ʛʜʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʦʟʜʘʥʥʳʝ ʪʘʡʤʣʘʧʩʳ. ʄʦʞʥʦ ʟʘʛʨʫʞʘʪʴ, 

ʠʩʢʘʪʴ, ʩʦʨʪʠʨʦʚʘʪʴ, ʜʦʙʘʚʣʷʪʴ ʠ ʦʙʥʦʚʣʷʪʴ ʩʧʠʩʦʢ ʪʘʡʤʣʘʧʩʦʚ. ʅʘ ʧʘʥʝʣʠ "ʉʪʘʪʫʩ ʪʘʡʤʣʘʧʩʘ" 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʫʱʠʡ ʢʘʜʨ ʩ ʢʘʤʝʨʳ, ʢʦʪʦʨʘʷ ʟʘʧʠʩʳʚʘʝʪ ʧʨʦʮʝʩʩ ʧʝʯʘʪʠ. ʄʦʞʥʦ ʚʢʣʶʯʠʪʴ 

ʠʣʠ ʦʪʢʣʶʯʠʪʴ ʪʘʡʤʣʘʧʩ, ʥʘʩʪʨʦʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʥʜʝʨʠʥʛ (ʩʦʟʜʘʥʠʝ ʚʠʜʝʦ ʠʟ ʥʘʙʦʨʘ 

ʬʦʪʦʛʨʘʬʠʡ ʧʦ ʦʢʦʥʯʘʥʠʶ ʧʝʯʘʪʠ), ʘ ʪʘʢʞʝ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʝʥʜʝʨʠʥʛʘ. ʇʦʜ ʦʢʥʦʤ 

ʢʘʤʝʨʳ ʥʘʭʦʜʷʪʩʷ ʢʥʦʧʢʠ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʘʜʨʦʚ, ʘ ʪʘʢʞʝ ʢʥʦʧʢʘ ʜʣʷ ʨʝʥʜʝʨʠʥʛʘ 

ʚʠʜʝʦ ʠʟ ʦʪʩʥʷʪʳʭ ʢʘʜʨʦʚ. 

 

ʈʠʩʫʥʦʢ 101 ð ʚʢʣʘʜʢʘ çʀʥʪʝʨʚʘʣʴʥʘʷ ʩʲʝʤʢʘè 
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 ʖʩʪʠʨʦʚʢʘ ʩʪʦʣʘ ʠ ʢʦʤʧʝʥʩʘʮʠʷ ʨʝʟʦʥʘʥʩʘ 2.10.7

ɺʢʣʘʜʢʘ çʖʩʪʠʨʦʚʢʘ ʩʪʦʣʘ ʠ ʢʦʤʧʝʥʩʘʮʠʷ ʨʝʟʦʥʘʥʩʘè (ʨʠʩʫʥʦʢ 102) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʬʠʣʝʤ ʚʳʩʦʪ ʩʪʦʣʘ ʠ ʢʦʤʧʝʥʩʘʮʠʝʡ ʨʝʟʦʥʘʥʩʘ. ʆʥʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʩʝʢʮʠʡ. 

ʉʝʢʮʠʷ çʧʨʦʬʠʣʴ ʚʳʩʦʪ ʩʪʦʣʘè ʩʦʜʝʨʞʠʪ 3D-ʛʨʘʬʠʢ ʟʘʛʨʫʞʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʩʪʦʣʘ, 

ʢʦʪʦʨʳʡ ʚʠʟʫʘʣʴʥʦ ʧʦʢʘʟʳʚʘʝʪ ʥʝʨʦʚʥʦʩʪʠ ʠ ʦʪʢʣʦʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʧʝʯʘʪʠ. ʉʝʢʮʠʷ 

çʫʧʨʘʚʣʝʥʠʝ ʧʨʦʬʠʣʷʤʠ ʚʳʩʦʪ ʩʪʦʣʘè ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʩʦʭʨʘʥʝʥʥʳʭ ʧʨʦʬʠʣʝʡ ʚʳʩʦʪ. 

ʇʨʦʬʠʣʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʨʦʚʥʦʩʪʝʡ ʩʪʦʣʘ ʚʦ ʚʨʝʤʷ ʧʝʯʘʪʠ 

ʧʝʨʚʳʭ ʩʣʦʝʚ. ɼʣʷ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʛʨʝʚʘ ʩʪʦʣʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʚʘʪʴ ʨʘʟʥʳʝ ʧʨʦʬʠʣʠ. 

ʉʝʢʮʠʠ ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ ʫʜʘʣʝʥʠʷ ʧʨʦʬʠʣʷ ʠ ʟʘʧʫʩʢʘ ʢʘʣʠʙʨʦʚʢʠ (ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʧʨʦʬʠʣʷ). 

ɿʜʝʩʴ ʞʝ ʝʩʪʴ ʥʘʩʪʨʦʡʢʠ ʦʪʦʙʨʘʞʝʥʠ ̫ʛʨʘʬʠʢʦʚ ʜʣʷ ʣʫʯʰʝʛʦ ʚʦʩʧʨʠʷʪʠʷ ʜʘʥʥʳʭ. 

ʉʝʢʮʠʷ çʂʦʤʧʝʥʩʘʮʠʷ ʨʝʟʦʥʘʥʩʘè ʦʪʦʙʨʘʞʘʝʪ ʛʨʘʬʠʢ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʰʝʡʧʝʨʳ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʩʧʝʢʪʨʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʦʪʘʭ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʛʨʘʬʠʢʘʤʠ ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʟʦʥʘʥʩʘ, ʟʘʛʨʫʞʘʷ, ʩʦʭʨʘʥʷʷ ʠ 

ʫʜʘʣʷʷ ʠʭ. ʂʥʦʧʢʘ çʂʦʤʧʝʥʩʘʮʠʠ ʨʝʟʦʥʘʥʩʘè ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩ ʢʘʣʠʙʨʦʚʢʠ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ 

ʛʨʘʬʠʢʦʚ. ʎʝʣʴʶ ʢʘʣʠʙʨʦʚʢʠ ʩʣʫʞʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʰʝʡʧʝʨʦʚ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʵʬʬʝʢʪʘ ʵʭʘ ʥʘ ʥʘʧʝʯʘʪʘʥʥʳʭ ʜʝʪʘʣʷʭ. 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʤʦʜʫʣʴ çʢʦʥʮʝʚʠʢʠè, ʦʙʥʦʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʢʥʦʧʢʦʡ 

ʧʦʟʚʦʣʷʝʪ ʫʟʥʘʪʴ ʪʝʢʫʱʠʡ ʩʪʘʪʫʩ ʢʦʥʮʝʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʧʨʠʥʪʝʨʘ. 

 

ʈʠʩʫʥʦʢ 102 ð ʚʢʣʘʜʢʘ çʖʩʪʠʨʦʚʢʘ ʩʪʦʣʘ ʠ ʢʦʤʧʝʥʩʘʮʠʷ ʨʝʟʦʥʘʥʩʘè  
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 ɼʠʘʛʥʦʩʪʠʢʘ 2.10.8

ɺʢʣʘʜʢʘ çɼʠʘʛʥʦʩʪʠʢʘè (ʨʠʩʫʥʦʢ 103) ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʠʥʪʝʨʘ ʚ ʥʘʩʪʨʘʠʚʘʝʤʦʡ ʧʘʥʝʣʠ. 

 

ʈʠʩʫʥʦʢ 103 ð ʚʢʣʘʜʢʘ çɼʠʘʛʥʦʩʪʠʢʘè 

 ʂʦʥʬʠʛʫʨʘʮʠ ̫2.10.9

ɺʢʣʘʜʢʘ çʂʦʥʬʠʛʫʨʘʮʠʷè (ʨʠʩʫʥʦʢ 104) ʩʦʜʝʨʞʠʪ ʜʚʘ ʤʦʜʫʣʷ: çʌʘʡʣʳ ʢʦʥʬʠʛʫʨʘʮʠʠè 

ʠ çɼʨʫʛʠʝ ʬʘʡʣʳè.  

çʌʘʡʣʳ ʢʦʥʬʠʛʫʨʘʮʠʠè ð ʬʘʡʣʦʚʳʡ ʤʝʥʝʜʞʝʨ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʤʠ 

ʬʘʡʣʘʤʠ. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʥʪʝʨʘ ʥʘʭʦʜʷʪʩʷ ʚ ʬʘʡʣʝ printer.cfg. 

ɺʅʀʄɸʅʀɽ! 

ɿʘ ʠʟʤʝʥʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ ʚ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʬʘʡʣʳ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʥʝʩʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ. 

ʄʦʜʫʣʴ çɼʨʫʛʠʝ ʬʘʡʣʳè ð ʬʘʡʣʦʚʳʡ ʤʝʥʝʜʞʝʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 

ʣʦʛ-ʬʘʡʣʳ (ʪʝʢʩʪʦʚʳʝ ʬʘʡʣʳ, ʢʫʜʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ) ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʦʰʠʙʦʢ.  

 

ʈʠʩʫʥʦʢ 104 ð ʚʢʣʘʜʢʘ çʂʦʥʬʠʛʫʨʘʮʠʷè 
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 ʉʠʩʪʝʤʘ 2.10.10

ɺʢʣʘʜʢʘ çʉʠʩʪʝʤʘè (ʨʠʩʫʥʦʢ 105) ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʠʩʪʝʤʝ, ʟʘʛʨʫʞʝʥʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʘʤʷʪʠ. ʊʘʢʞʝ ʤʦʜʫʣʴ çʀʥʬʦʨʤʘʮʠʷ ʦ ʩʠʩʪʝʤʝè ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʟʘʛʨʫʟʠʪʴ Klipper ʠ ʧʨʦʰʠʚʢʫ, ʩʢʘʯʘʪʴ ʧʦʩʣʝʜʥʠʝ ʬʘʡʣʳ klippy.log ʠ moonraker.log. 

 

ʈʠʩʫʥʦʢ 105 ð ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʠʩʪʝʤʝ 

 ʅʘʩʪʨʦʡʢʠ 2.10.11

ɺʢʣʘʜʢʘ çʅʘʩʪʨʦʡʢʠè (ʨʠʩʫʥʦʢ 106) ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʤʝʥʶ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʠ 

ʦʩʥʦʚʥʦʛʦ ʵʢʨʘʥʘ. 

 

ʈʠʩʫʥʦʢ 106 ð ʚʢʣʘʜʢʘ çʅʘʩʪʨʦʡʢʠè  
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ʇʦʜʤʝʥʶ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 

- ʦʙʱʠʝ; 

- ʫʧʨʘʚʣʝʥʠʝ ʮʚʝʪʦʤ; 

- ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ; 

- ʢʦʥʩʦʣʴ; 

- ʬʘʡʣʦʚʳʡ ʤʝʥʝʜʞʝʨ; 

- ʨʝʜʘʢʪʦʨ ʬʘʡʣʦʚ; 

- ʤʘʢʨʦʩʳ; 

- ʢʘʤʝʨʳ; 

- ʠʥʩʪʨʫʤʝʥʪʳ; 

- ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʨʦʬʠʣʠ; 

- ʧʨʝʜʧʨʦʩʤʦʪʨ GCode; 

- ʠʥʪʝʨʚʘʣʴʥʘʷ ʩʲʸʤʢʘ; 

- ʦʙʥʦʚʣʝʥʠʷ ʇʆ. 

 2.10.11.1 ʆʙʱʠʝ 

ʈʘʟʜʝʣ ʥʘʩʪʨʦʝʢ çʆʙʱʠʝè (ʨʠʩʫʥʦʢ 107) ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʠʤʷ ʧʨʠʥʪʝʨʘ, ʷʟʳʢ 

ʠʥʪʝʨʬʝʡʩʦʚ, ʬʦʨʤʘʪ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʳ 

ʥʠʞʝ.  

ʌʫʥʢʮʠʷ çɸʚʪʦʚʳʢʣʶʯʝʥʠʝ ʧʦʩʣʝ ʧʝʯʘʪʠè ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʢʣʶʯʠʪʴ 

ʧʨʠʥʪʝʨ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʝʯʘʪʠ ʠ ʦʭʣʘʞʜʝʥʠʷ ʵʢʩʪʨʫʜʝʨʘ ʜʦ 90 Áʉ. 

ʌʫʥʢʮʠʷ çɹʝʟʦʧʘʩʥʘʷ ʧʝʯʘʪʴè ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʚ ʢʦʪʦʨʦʤ ʧʨʠ ʦʪʢʨʳʪʠʠ ʜʚʝʨʦʢ ʠʣʠ 

ʢʨʳʰʢʠ ʚʦ ʚʨʝʤʷ ʧʝʯʘʪʠ ʧʨʠʥʪʝʨ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ çʇʘʫʟʘè. 

çʊʠʭʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡè ʧʝʨʝʢʣʶʯʘʝʪ ʜʨʘʡʚʝʨʘ ʜʚʠʛʘʪʝʣʝʡ ʚ ʨʝʞʠʤ ʨʘʙʦʪʳ 

çStealthChopè, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʰʫʤʥʦʩʪʴ ʧʨʠʥʪʝʨʘ. ʇʨʠ ʵʪʦʤ ʥʝʤʥʦʛʦ ʩʥʠʞʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʠ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʚʠʛʘʪʝʣʝʡ, ʯʪʦ ʧʨʠ ʧʝʯʘʪʠ ʥʘ ʚʳʩʦʢʠʭ 

ʩʢʦʨʦʩʪʷʭ ʠ ʫʩʢʦʨʝʥʠʷʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʧʫʩʢʫ ʰʘʛʦʚ ʜʚʠʛʘʪʝʣʝʡ ʠ ʫʭʫʜʰʝʥʠʶ ʪʦʯʥʦʩʪʠ.  

ʌʫʥʢʮʠʷ çʆʪʩʣʝʞʠʚʘʪʴ ʩʝʪʢʫ ʩʪʦʣʘ ʚ ʥʘʯʘʣʝ ʧʝʯʘʪʠè ʫʚʝʜʦʤʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʪʦʤ, 

ʟʘʛʨʫʞʝʥ ʧʨʦʬʠʣʴ ʩʪʦʣʘ ʠʣʠ ʥʝʪ. 

ʌʫʥʢʮʠʷ çɸʚʪʦʟʘʛʨʫʟʢʘ ʩʝʪʢʠ ʩʪʦʣʘ ʚ ʥʘʯʘʣʝ ʧʝʯʘʪʠè ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʛʨʫʞʘʝʪ 

ʙʣʠʞʘʡʰʠʡ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʩʪʦʣʘ ʧʨʦʬʠʣʴ ʠʟ ʩʧʠʩʢʘ ʩʦʭʨʘʥʝʥʥʳʭ (ʨʠʩʫʥʦʢ 25).  
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ʈʠʩʫʥʦʢ 107 ð ʨʘʟʜʝʣ ʥʘʩʪʨʦʝʢ çʆʙʱʠʝè 
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 2.10.11.2 ʋʧʨʘʚʣʝʥʠʝ ʮʚʝʪʦʤ 

ʈʘʟʜʝʣ çʫʧʨʘʚʣʝʥʠʝ ʮʚʝʪʦʤè (ʨʠʩʫʥʦʢ 108) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʠʟʫʘʣʴʥʳʤ 

ʦʬʦʨʤʣʝʥʠʝʤ web-ʠʥʪʝʨʬʝʡʩʘ ʠ ʧʦʜʩʚʝʪʢʦʡ ʧʨʠʥʪʝʨʘ. ɺ ʥʝʤ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ: 

- ʎʚʝʪʦʚʘʷ ʩʭʝʤʘ: ʚr ʧʘʜʘʶʱʝʝ ʤʝʥʶ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʜʥʫ ʠʟ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʮʚʝʪʦʚʳʭ ʩʭʝʤ ʜʣʷ ʠʥʪʝʨʬʝʡʩʘ; 

- ʆʩʥʦʚʥʦʡ ʮʚʝʪ: ʢʥʦʧʢʠ "ʉʙʨʦʩʠʪʴ" ʠ "ɺʳʙʨʘʪʴ ʪʝʤʫ" ʧʦʟʚʦʣʷʶʪ ʩʙʨʦʩʠʪʴ ʥʘʩʪʨʦʡʢʠ 

ʮʚʝʪʘ ʜʦ ʠʩʭʦʜʥʳʭ ʠʣʠ ʚʳʙʨʘʪʴ ʥʦʚʫʶ ʪʝʤʫ; 

- ʊʸʤʥʘʷ ʪʝʤʘ: ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʠʣʠ ʦʪʢʣʶʯʝʥʠʷ ʪʸʤʥʦʡ ʪʝʤʳ 

ʠʥʪʝʨʬʝʡʩʘ; 

- ɺʢʣʶʯʠʪʴ ʧʦʜʩʚʝʪʢʫ: ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʠʣʠ ʦʪʢʣʶʯʝʥʠʷ ʧʦʜʩʚʝʪʢʠ 

ʦʙʣʘʩʪʠ ʧʝʯʘʪʠ ʧʨʠʥʪʝʨʘ; 

- ʎʚʝʪ ʧʦʜʩʚʝʪʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʂʥʦʧʢʘ "ɺʳʙʨʘʪʴ ʮʚʝʪ" ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʮʚʝʪ 

ʧʦʜʩʚʝʪʢʠ ʦʙʣʘʩʪʠ ʧʝʯʘʪʠ ʧʨʠʥʪʝʨʘ; 

- ʇʦʢʘʟʘʪʴ ʣʦʛʦʪʠʧ ʥʘ ʬʦʥʝ: ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʣʠ ʩʢʨʳʪʠʷ ʣʦʛʦʪʠʧʘ ʥʘ 

ʬʦʥʝ ʠʥʪʝʨʬʝʡʩʘ. 

 

ʈʠʩʫʥʦʢ 108 ð ʨʘʟʜʝʣ ʥʘʩʪʨʦʝʢ çʋʧʨʘʚʣʝʥʠʝ ʮʚʝʪʦʤè 

 2.10.11.3 ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ 

ʈʘʟʜʝʣ çɸʫʪʝʥʪʠʬʠʢʘʮʠʷè (ʨʠʩʫʥʦʢ 109) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ ʢ 

ʧʨʠʥʪʝʨʫ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʜʦʩʪʫʧ ʝʩʪʴ ʫ IP-ʘʜʨʝʩʦʚ ʠʟ ʜʠʘʧʘʟʦʥʘ 192.168.0.0 ð 192.168.255.255. 

ɼʣʷ ʜʦʩʪʫʧʘ ʩ ʜʨʫʛʠʭ IP-ʘʜʨʝʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʜʦʙʘʚʠʪʴ ʜʦʚʝʨʝʥʥʳʡ 

ʘʜʨʝʩ ʚ ʬʘʡʣʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʤʝʥʶ, ʦʧʠʩʘʥʥʦʤ ʚ 2.10.9. 

 

ʈʠʩʫʥʦʢ 109 ð ʨʘʟʜʝʣ ʥʘʩʪʨʦʝʢ çɸʫʪʝʥʪʠʬʠʢʘʮʠʷè 

 2.10.11.4 ʂʦʥʩʦʣʴ 

ɺ ʨʘʟʜʝʣʝ çʂʦʥʩʦʣʴè (ʨʠʩʫʥʦʢ 110) ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʬʠʣʴʪʨʳ ʜʣʷ ʦʪʦʙʨʘʞʘʝʤʳʭ ʚ 

ʢʦʥʩʦʣʠ ʩʦʦʙʱʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 110 ð ʨʘʟʜʝʣ ʥʘʩʪʨʦʝʢ çʂʦʥʩʦʣʴè 
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 2.10.11.5 ʌʘʡʣʦʚʳʡ ʤʝʥʝʜʞʝʨ 

ɺ ʨʘʟʜʝʣʝ çʌʘʡʣʦʚʳʡ ʤʝʥʝʜʞʝʨè (ʨʠʩʫʥʦʢ 111) ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʩʧʦʩʦʙ ʩʦʨʪʠʨʦʚʢʠ ʠ 

ʚʳʙʨʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʠʨʝʢʪʦʨʠʠ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 111 ð ʨʘʟʜʝʣ ʥʘʩʪʨʦʝʢ çʌʘʡʣʦʚʳʡ ʤʝʥʝʜʞʝʨè 

 2.10.11.6 ʈʝʜʘʢʪʦʨ ʬʘʡʣʦʚ 

ʈʘʟʜʝʣ çʈʝʜʘʢʪʦʨ ʬʘʡʣʦʚè (ʨʠʩʫʥʦʢ 112) ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ʧʨʦʮʝʩʩ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ. 

 

ʈʠʩʫʥʦʢ 112 ð ʨʘʟʜʝʣ ʥʘʩʪʨʦʝʢ çʈʝʜʘʢʪʦʨ ʬʘʡʣʦʚè 

 2.10.11.7 ʄʘʢʨʦʩʳ 

ʈʘʟʜʝʣ çʄʘʢʨʦʩʳè (ʨʠʩʫʥʦʢ 113) ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʤʘʢʨʦʩʘʤʠ ð 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʢʦʤʘʥʜ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʥʷʪʴ ʢʘʢ ʦʜʥʫ ʢʦʤʘʥʜʫ. ʄʘʢʨʦʩʳ 

ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʯʘʩʪʦ ʚʳʧʦʣʥʷʝʤʳʝ ʜʝʡʩʪʚʠʷ. ʄʘʢʨʦʩʳ 

ʩʦʟʜʘʶʪʩʷ/ʨʝʜʘʢʪʠʨʫʶʪʩʷ/ʫʜʘʣʷʶʪʩʷ ʧʫʪʝʤ ʨʘʙʦʪʳ ʩ ʨʘʟʜʝʣʘʤʠ ç[gcode_macroé]è ʚ ʬʘʡʣʝ 

printer.cfg ʠʟ ʤʝʥʶ, ʦʧʠʩʘʥʥʦʤ ʚ 2.10.9. ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʥʘʩʪʨʦʝʢ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ 

ʦʪʦʙʨʘʞʝʥʠʝ ʤʘʢʨʦʩʦʚ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʩʪʨʦʠʪʴ ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʤʘʢʨʦʩʦʚ. 

ɺʥʝ ʢʘʪʝʛʦʨʠʠ ʥʘʭʦʜʷʪʩʷ ʤʘʢʨʦʩʳ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʩʠʩʪʝʤʦʡ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʘʪʴ ʠʭ ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʠʟʤʝʥʷʪʴ ʠʭ 

ʢʘʪʝʛʦʨʠʶ. 

ʇʦʜʨʦʙʥʝʡ ʦ ʨʘʙʦʪʝ ʩ ʤʘʢʨʦʩʘʤʠ ʤʦʞʥʦ ʫʟʥʘʪʴ ʧʦ ʩʩʳʣʢʝ 

https://www.klipper.org/Command_Templates.html . 

 

 

ʈʠʩʫʥʦʢ 113 ð ʨʘʟʜʝʣ ʥʘʩʪʨʦʝʢ çʄʘʢʨʦʩʳè 

https://www.klipper.org/Command_Templates.html





























