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1. ʅʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤʳ ʄɸʈʉ. 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʄɸʈʉ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ (ʋʇ) ʜʣʷ ʤʘʰʠʥ ʪʝʨʤʠʯʝʩʢʦʡ 
ʨʝʟʢʠ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʄʊʈ), ʦʩʥʘʱʸʥʥʳʭ ʩʠʩʪʝʤʦʡ ʋʏʇʋ CNC4000. ʉʠʩʪʝʤʘ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʧʣʘʟʤʝʥʥʦʡ ʠ ʢʠʩʣʦʨʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʘʩʪʦʢ ʄʊʈ. 
ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʋʇ ʠʤʝʶʪ ʬʦʨʤʘʪ ISO ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʨʘʙʦʪʘʥʳ ʥʘ ʤʘʰʠʥʘʭ, 
ʦʩʥʘʱʸʥʥʳʭ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʋʏʇʋ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ ʬʦʨʤʘʪ ISO (ʥʘʧʨʠʤʝʨ, 2ʈ-
32ʄ). ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʚʝʨʪʘʮʠʠ ʋʇ ʠʟ ʬʦʨʤʘʪʘ ISO ʚ ʬʦʨʤʘʪ ESSI. 

ʄɸʈʉ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʳʨʝʟʘʝʤʳʭ ʜʝʪʘʣʝʡ ʠ ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʚ 
ʙʘʟʝ ʜʘʥʥʳʭ 

¶ ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʘʨʪ ʨʘʩʢʨʦʷ ʠʟ ʜʝʪʘʣʝʡ ʙʘʟʳ ʜʘʥʥʳʭ 

¶ ɻʝʥʝʨʘʮʠʷ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʢʘʢ ʦʪʜʝʣʴʥʦ ʜʣʷ ʜʝʪʘʣʝʡ ɹɼ, ʪʘʢ ʠ ʜʣʷ 
ʢʘʨʪʳ ʨʘʩʢʨʦʷ ʠ ʩʦʭʨʘʥʝʥʠʝ ʋʇ ʥʘ ʜʠʩʢʝ (ʜʠʩʢʝʪʝ) 

¶ ʇʝʯʘʪʴ ʧʨʦʝʢʪʘ ʜʝʪʘʣʠ ʠ ʢʘʨʪʳ ʨʘʩʢʨʦʷ 

¶ ɺʝʜʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʜʝʪʘʣʝʡ ʠ ʢʘʨʪ ʨʘʩʢʨʦʷ 

¶ ʅʘʩʪʨʦʡʢʘ ʚʠʟʫʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʠ ʢʘʨʪ ʨʘʩʢʨʦʷ 

1.1. ɹʘʟʦʚʳʝ ʧʦʥʷʪʠʷ 

ɹʘʟʘ ʜʘʥʥʳʭ ʉɸʇʈ ʄɸʈʉ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʭʨʘʥʝʥʠʝ ʜʚʫʭ ʪʠʧʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʦʙʲʝʢʪʦʚ: ʧʨʦʝʢʪ ʠ ʨʘʩʢʨʦʡ. 

ʇʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ ʦʙʲʝʢʪʘʤʠ: ʜʝʪʘʣʴ (ʩʤ. ʧ.3), ʙʣʦʢ (ʩʤ. ʧ. 4.5) ʠ ʊʂʈ  
(ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʨʘʩʢʨʦʷ - ʩʤ. ʧ. 4.6).  

ʇʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʵʪʠ ʦʙʲʝʢʪʳ ʠʜʝʥʪʠʯʥʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʜʥʦʡ  ʦʩʦʙʝʥʥʦʩʪʠ: ʩʠʩʪʝʤʘ 
ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʜʝʪʘʣʴ ʢʘʢ ʦʙʲʝʢʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʜʥʦʛʦ ʚʥʝʰʥʝʛʦ ʠ ʥʝʩʢʦʣʴʢʠʭ 
ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʫʨʦʚ, ʘ  ʙʣʦʢ ʠ ʊʂʈ ʩʘʤʠ ʦʙʨʘʟʦʚʘʥʳ ʠʟ ʜʝʪʘʣʝʡ. 

ʀʟʣʦʞʝʥʥʳʝ ʚ ʧ. 3 ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʝʪʘʣʝʡ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʠ 
ʥʘ ʙʣʦʢʠ ʠ ʊʂʈ. 

ʇʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ: 

¶ ʨʘʟʨʘʙʦʪʘʥ ʚ ʨʝʜʘʢʪʦʨʝ ʉɸʇʈ ʄɸʈʉ (ʪʦʣʴʢʦ ʜʝʪʘʣʠ ï ʩʤ. ʧ. 3.1) 

¶ ʠʤʧʦʨʪʠʨʦʚʘʥ ʠʟ DXF-ʬʘʡʣʘ (ʪʦʣʴʢʦ ʜʝʪʘʣʠ ï ʩʤ. ʧ. 3.7) 

¶ ʩʦʟʜʘʥ ʥʘ ʦʩʥʦʚʝ ʨʘʩʢʨʦʷ (ʪʦʣʴʢʦ ʙʣʦʢʠ ʠ ʊʂʈ ï ʩʤ. ʧ.4.3) 

ɹʣʦʢʠ ʠ ʊʂʈ ʩʦʟʜʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʢʨʦʷ ʠ ʧʦ ʩʤʳʩʣʫ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʦʪʣʠʯʘʶʪʩʷ 
ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

¶ ɹʣʦʢ ʩʦʩʪʘʚʣʝʥ ʠʟ ʢʦʤʧʘʢʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʝʩʢʦʣʴʢʠʭ ʜʝʪʘʣʝʡ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 
ʦʜʠʥʘʢʦʚʳʭ) ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʩʢʨʦʝ ʢʘʢ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʜʝʪʘʣʴ. ʂʦʥʪʫʨʘ ʚ ʙʣʦʢʝ ʤʦʛʫʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴʩʷ. 

¶ ʊʂʈ ̫ʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʧʝʨʝʜ ʧʦʜʛʦʪʦʚʢʦʡ ʫʧʨʘʚʣʷʶʱʝʡ 
ʧʨʦʛʨʘʤʤʳ (ʋʇ) ʥʘ ʦʩʥʦʚʝ ʨʘʩʢʨʦʷ. ʊʂʈ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʦʙʨʘʟ ʟʘʢʦʥʯʝʥʥʦʛʦ 
ʨʘʩʢʨʦʷ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʪʦʥʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʠ (ʥʘʟʥʘʯʝʥʠʝ ʪʦʯʝʢ 
ʚʨʝʟʢʠ, ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ, ʥʘʟʥʘʯʝʥʠʷ ʤʘʨʰʨʫʪʘ ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ ʠ 
ʪ.ʧ.) ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʛʝʥʝʨʘʮʠʠ ʋʇ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʘʨʪʳ ʨʘʩʢʨʦʷ.  ʂʦʥʪʫʨʘ ʚ 
ʊʂʈ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʳ. 
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1.2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʋʇ 

ʅʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ ʠ ʦʧʝʨʘʮʠʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ 
ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʋʇ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʧʨʠ ʚʳʙʦʨʝ 
ʥʝʢʦʪʦʨʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʳ ʦʪʨʘʞʝʥʘ ʩʪʨʝʣʢʘʤʠ. 
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ʉʦʭʨʘʥʝʥʠʝ ʚ ɹɼ 

1 

2 

6 

5 

7 

7 

7 

3 

6 

4 

1 

6 7 

3 

mailto:oaozont@te.net.ua


ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʘʙʦʪʝ ʩ ʉɸʇʈ ʄɸʈʉ 3D 

ʆɸʆ ñɿʆʅʊò, ʊʦʨʛʦʚʘʷ ʤʘʨʢʘ ñɸʚʪʦʛʝʥʤʘʰò,  ʧʨʦʩʧʝʢʪ ʄʘʨʰʘʣʘ ɾʫʢʦʚʘ,103, ʛ. ʆʜʝʩʩʘ, 65104, ʋʢʨʘʠʥʘ, 

 ʪʝʣ. .   (+38048) 7170050, 7156940  ʬʘʢʩ. ʬʘʢʩ.  (+38048) 7170051, www.zont.com.ua, E-mail: oaozont@zont.com.ua  

7 

 

ʆʧʝʨʘʮʠʷ ʅʘʟʥʘʯʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ 

1 ʉʦʟʜʘʥʠʝ ʜʝʪʘʣʠ. ɼʝʪʘʣʴ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

¶ ʚ ʚʩʪʨʦʝʥʥʦʤ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʨʝʜʘʢʪʦʨʝ 

¶ ʠʤʧʦʨʪʠʨʦʚʘʥʘ ʠʟ ʩʪʦʨʦʥʥʝʡ CAD-ʩʠʩʪʝʤʳ ʯʝʨʝʟ ʬʘʡʣ ʚ ʬʦʨʤʘʪʝ DXF 

2 ɼʝʪʘʣʴ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʈɸʉʂʈʆʗ  

3 ʈʘʩʢʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʩʦʭʨʘʥʸʥ ʢʘʢ ɹʃʆʂ ʠ ʢʘʢ ʊʂʈ 

4 ɹʃʆʂ, ʢʘʢ ʠ ʜʝʪʘʣʴ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʢʨʦʷ 

5 ɹʣʦʢ  ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʊʂʈ ʯʝʨʝʟ ʨʘʩʢʨʦʡ 

6 ɼʝʪʘʣʴ, ɹʃʆʂ, ʊʂʈ, ʈɸʉʂʈʆʁ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʋʇ 

7 ɼʝʪʘʣʴ, ɹʃʆʂ, ʊʂʈ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ɹɼ ʧʨʦʝʢʪʦʚ 

8 ʈɸʉʂʈʆʁ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ɹɼ ʨʘʩʢʨʦʝʚ 

ɿʘʤʝʯʘʥʠʝ. ɺ ʧʨʠʚʝʜʸʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʥʝ ʦʪʦʙʨʘʞʝʥʳ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ 
ɹɼ ʣʠʩʪʦʚ ʠ ʜʝʣʦʚʳʭ ʦʪʭʦʜʦʚ (ɼʆ). ʊʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɼʆ ʧʨʠʚʝʜʝʥʘ 
ʚ ʧ.11. 

2. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʄɸʈʉ 

ʀʥʩʪʘʣʣʷʮʠʷ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʘʧʢʫ C:\MarsCAD, ʢʦʪʦʨʘʷ ʩʦʟʜʘʸʪʩʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ʀʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ ʩʠʩʪʝʤʳ ï Mars3D.exe. 

ɺ ʧʘʧʢʝ C:\MarsCAD ʧʨʠ ʠʥʩʪʘʣʣʷʮʠʠ  ʩʦʟʜʘʶʪʩʷ ʧʘʧʢʠ: 

¶ DB   - ʩʦʜʝʨʞʠʪ ʬʘʡʣʳ ʙʘʟʳ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ. 

¶ ISO_PROG - ʩʦʜʝʨʞʠʪ ʪʝʢʩʪʦʚʳʝ ʬʘʡʣʳ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ. 

¶ DXF  - ʩʦʜʝʨʞʠʪ ʬʘʡʣʳ ʯʝʨʪʝʞʝʡ ʚ ʬʦʨʤʘʪʝ DXF. 

¶ DOC  - ʩʦʜʝʨʞʠʪ ʜʦʢʫʤʝʥʪʘʮʠʶ ʧʦ ʨʘʙʦʪʝ ʩ ʩʠʩʪʝʤʦʡ ʠ ʣʠʮʝʥʟʠʦʥʥʦʝ 
ʩʦʛʣʘʰʝʥʠʝ. 

 

ɹʘʟʘ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʠ ʚ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʘʧʢʝ, ʜʣʷ ʯʝʛʦ 
ʜʦʩʪʘʪʦʯʥʦ ʩʢʦʧʠʨʦʚʘʪʴ ʚ ʥʝʸ ʚʩʝ ʬʘʡʣʳ ɹɼ ʠ ʧʨʦʠʟʚʝʩʪʠ ʧʦʜʢʣʶʯʝʥʠʝ ʩʠʩʪʝʤʳ ʢ ʥʦʚʦʡ 
ɹɼ (ʩʤ. ʧ.7). 
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3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʝʪʘʣʝʡ  

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʪʝʨʤʠʥʦʣʦʛʠʷ 

ʂʘʞʜʘʷ ʵʣʝʤʝʥʪ ɹɼ ʧʨʦʝʢʪʦʚ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʜʝʪʘʣʴ ʠ ʚ ʦʙʱʝʤ 
ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʇʈʆɽʂʊ. ʇʨʦʝʢʪʠʨʦʚʱʠʢ ʩʪʨʦʠʪ ʧʨʦʝʢʪ ʥʘ ʧʦʣʦʪʥʝ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʫʩʣʦʚʥʦ ʥʘʟʚʘʥʦ ʉʊʆʃʆʄ (ʨʘʩʢʨʦʡʥʳʤ ʩʪʦʣʦʤ ʄʊʈ). ʈʘʟʤʝʨʳ 
ʩʪʦʣʳ ʜʣʷ  ʢʘʞʜʦʛʦ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 
ʥʘ ʧʦʣʦʪʥʝ ʧʨʦʝʢʪʘ ï 0.01 ʤʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʩʷʪʠʢʨʘʪʥʦʡ ʜʠʩʢʨʝʪʥʦʩʪʠ 
ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʝ ʜʣʷ ʤʘʰʠʥʳ ʪʝʨʤʠʯʝʩʢʦʡ ʨʝʟʢʠ. 

 

ʇʨʦʝʢʪ ʩʦʩʪʦʠʪ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʘʤʢʥʫʪʳʭ ʂʆʅʊʋʈʆɺ. ʂʘʞʜʳʡ ʢʦʥʪʫʨ ʩʦʩʪʦʠʪ ʠʟ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʇʈʀʄʀʊʀɺʆɺ. ʇʨʠʤʠʪʠʚʳ ʤʦʛʫʪ ʙʳʪʴ ʯʝʪʳʨʸʭ ʪʠʧʦʚ: 

 

ʇʨʷʤʘʷ 

ɼʫʛʘ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ 

ɼʫʛʘ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ 

ʆʢʨʫʞʥʦʩʪʴ 

 

ʆʢʨʫʞʥʦʩʪʴ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ. 

 

ʂʦʥʪʫʨ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʘʢʪʠʚʥʳʤ, ʣʠʙʦ ʧʘʩʩʠʚʥʳʤ. ɸʢʪʠʚʥʳʡ ʢʦʥʪʫʨ ʵʪʦ ʪʦʪ, ʥʘʜ 
ʢʦʪʦʨʳʤ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʳʧʦʣʥʷʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ (ʧʦʩʪʨʦʝʥʠʝ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ, ʧʝʨʝʥʦʩ, ʧʦʚʦʨʦʪ ʠ ʪ.ʧ.). 

 

ɸʢʪʠʚʥʳʡ ʠ ʧʘʩʩʠʚʥʳʡ ʢʦʥʪʫʨʳ ʥʘ ʧʦʣʦʪʥʝ ʧʨʦʝʢʪʘ ʨʘʟʣʠʯʘʶʪʩʷ ʮʚʝʪʦʤ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʥʘʩʪʨʦʡʢʠ ʚʠʟʫʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ï ʩʤ. ʧ. 3.4.6). 

ʇʨʠʤʠʪʠʚʳ ʘʢʪʠʚʥʦʛʦ ʢʦʥʪʫʨʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʘʢʪʠʚʥʳʤʠ ʠ ʧʘʩʩʠʚʥʳʤʠ. ɸʢʪʠʚʥʳʡ 
ʧʨʠʤʠʪʠʚ ʚʩʝʛʜʘ ʦʜʠʥ. ʇʦʩʣʝʜʥʠʡ ʜʦʙʘʚʣʝʥʥʳʡ ʢ ʢʦʥʪʫʨʫ ʧʨʠʤʠʪʠʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʶʙʦʡ ʠʟ ʧʨʠʤʠʪʠʚʦʚ ʤʦʞʝʪ ʙʳʪʴ 
ʩʜʝʣʘʥ ʘʢʪʠʚʥʳʤ. 

 

ʉ ʢʘʞʜʳʤ ʧʨʠʤʠʪʠʚʦʤ ʩʚʷʟʳʚʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ. 
ʕʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ, ʪʘʢ ʢʘʢ ʦʪ 
ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʭʦʜʘ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ. ʊʘʢ, ʧʨʠ ʚʦʟʜʫʰʥʦ-ʧʣʘʟʤʝʥʥʦʡ ʨʝʟʢʝ 
ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʯʪʦʙʳ ʢʦʥʪʫʨ ʚʩʝʛʜʘ 
ʦʩʪʘʚʘʣʩʷ ʩʧʨʘʚʘ ʦʪ ʨʝʟʘʢʘ (ʜʫʛʠ). ʅʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ ʦʪʨʘʞʘʝʪʩʷ ʩʪʨʝʣʢʦʡ ʥʘ 
ʧʨʠʤʠʪʠʚʝ. 
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3.1. ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ 

3.1.1. ɺʳʙʦʨ ʧʨʠʤʠʪʠʚʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʪʫʨʘ ʠ ʧʨʘʚʠʣʘ ʠʭ ʨʘʟʤʝʱʝʥʠʷ. 

 

ɼʣʷ ʚʳʙʦʨʘ ʧʨʠʤʠʪʠʚʘ ʩʣʝʜʫʝʪ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ ʦʪʨʠʩʦʚʢʠ 
ʦʜʥʦʛʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʨʠʤʠʪʠʚʦʚ ʦʪʨʠʩʦʚʢʠ ʢʦʥʪʫʨʘ : 

 

¶ ʧʨʷʤʫʶ 

¶ ʜʫʛʫ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ 

¶ ʜʫʛʫ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ 

¶ ʦʢʨʫʞʥʦʩʪʴ 

 

ɺʳʙʨʘʥʥʘʷ ʢʦʤʘʥʜʘ ʜʦʙʘʚʣʝʥʠʷ ʧʨʠʤʠʪʠʚʦʚ (ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʢʦʤʘʥʜʳ) 
ʤʦʛʫʪ ʙʳʪʴ ʧʦʚʪʦʨʝʥʳ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʢʦʤʘʥʜʳ. ʊʝʢʫʱʘʷ 
ʢʦʤʘʥʜʘ ʟʘʧʦʤʠʥʘʝʪʩʷ ʠ ʦʪʨʘʞʘʝʪʩʷ ʟʥʘʯʢʦʤ ʢʦʤʘʥʜʳ ʚ ʦʢʥʝ ʢʦʤʘʥʜ ʥʘ ʧʘʥʝʣʠ 
ʠʥʩʪʨʫʤʝʥʪʦʚ.  

 

ʇʝʨʚʳʡ ʧʨʠʤʠʪʠʚ (ʢʨʦʤʝ ʦʢʨʫʞʥʦʩʪʠ) ʧʨʦʝʢʪʘ ʚʩʝʛʜʘ ʥʘʯʠʥʘʝʪʩʷ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ. ʊʘʢ 
ʢʘʢ ʦʢʨʫʞʥʦʩʪʴ ʚʩʝʛʜʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ ʧʨʦʝʢʪʘ, ʪʦ ʝʸ ʚʩʝʛʜʘ ʤʦʞʥʦ 
ʨʘʩʧʦʣʦʞʠʪʴ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʮʝʥʪʨʘ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʩʪʦʣʘ. ʇʦʩʣʝ ʟʘʤʳʢʘʥʠʷ ʦʯʝʨʝʜʥʦʛʦ 
ʢʦʥʪʫʨʘ ʧʝʨʚʳʡ ʧʨʠʤʠʪʠʚ ʥʦʚʦʛʦ ʢʦʥʪʫʨʘ ʧʨʦʝʢʪʳ ʤʦʞʝʪ ʥʘʯʠʥʘʪʴʩʷ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʩʪʦʣʘ. 

 

3.1.2. ʉʦʟʜʘʥʠʝ ʧʨʦʩʪʦʛʦ ʢʦʥʪʫʨʘ 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʦʛʦ ʢʦʥʪʫʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʢʦʤʘʥʜ ʚʩʪʘʚʢʠ 
ʧʨʠʤʠʪʠʚʦʚ ï ʧʨʷʤʦʡ, ʜʫʛʠ ʠ ʦʢʨʫʞʥʦʩʪʠ. ɹʦʣʝʝ ʩʣʦʞʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʢʦʧʠʨʦʚʘʥʠʝ, ʧʝʨʝʥʦʩ, ʧʦʚʦʨʦʪ ʠ ʪ.ʧ. 
(ʩʤ. ʧ. 3.1.5-3.1.7). 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʥʫʞʥʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʅʦʚʳʡ 

ʧʨʦʝʢʪè .  

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ  

 

ʥʫʞʥʦ ʚʚʝʩʪʠ ʥʦʚʦʝ ʠʤʷ ʧʨʦʝʢʪʘ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè. 

ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʨʘʟʚʝʨʥʫʪʴ ʥʘ ʚʩʶ ʟʦʥʫ 
ʦʩʥʦʚʥʦʡ ʬʦʨʤʳ ʩʠʩʪʝʤʳ. 
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ʆʢʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʠʪ ʜʚʝ ʟʘʢʣʘʜʢʠ ï ʇʈʆɽʂʊ ʠ ʀʅʌʆʈʄɸʎʀʗ. 
ʅʘ ʟʘʢʣʘʜʢʝ ʇʈʆɽʂʊ ʨʘʩʧʦʣʦʞʝʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʟʦʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʝʪʘʣʠ (ʩʪʦʣ). 
ʅʘ ʟʘʢʣʘʜʢʝ ʀʅʌʆʈʄɸʎʀʗ  

 
ʤʦʞʥʦ ʚʚʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʝʢʪʝ, ʢʦʪʦʨʘʷ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʟʘʧʠʩʘʥʘ ʚ 
ɹɼ.   
ʂʦʤʘʥʜʳ (ʨʝʞʠʤʳ) ʨʘʙʦʪʳ ʚ ʨʝʜʘʢʪʦʨʝ ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

 

 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʨʝʜʘʢʪʦʨʝ ʧʦʤʠʤʦ ʢʦʤʘʥʜ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʦʩʪʫʧʥʦ ʪʘʢʞʝ ʠ 
ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ ʧʨʠ ʥʘʞʘʪʠʠ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ: 

 

ʆʧʠʩʘʥʠʝ ʢʦʤʘʥʜ ʧʨʠʚʝʜʝʥʦ ʜʘʣʝʝ. 

 
ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʥʪʫʨʘ ʜʝʪʘʣʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʯʠʥʘʪʴ ʩ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ (ʭʦʪʷ, ʩ 
ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʣʝʜʥʠʤ ï ʩʤ. ʧ.3.2). ʕʪʦ 
ʧʦʟʚʦʣʠʪ ʧʨʘʚʠʣʴʥʦ ʨʘʟʤʝʩʪʠʪʴ ʜʝʪʘʣʴ ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ ʠ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 
ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ. 
ʊʦʯʢʘ ʥʘʯʘʣʘ ʦʯʝʨʝʜʥʦʛʦ ʧʨʠʤʠʪʠʚʘ ʢʦʥʪʫʨʘ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʢʦʥʝʯʥʦʡ ʪʦʯʢʦʡ 
ʧʦʩʣʝʜʥʝʛʦ ʧʨʠʤʠʪʠʚʘ. ʕʪʠʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʨʘʟʨʳʚʥʦʩʪʴ ʢʦʥʪʫʨʘ ʧʨʦʝʢʪʘ. ɼʣʷ 
ʧʦʩʣʝʜʥʝʛʦ ʧʨʠʤʠʪʠʚʘ ʢʦʥʪʫʨʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ çɿɸʄʂʅʋʊʔè (ʩʤ. 
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ʧ.3.1.3), ʦʙʝʩʧʝʯʠʚ ʟʘʤʢʥʫʪʦʩʪʴ ʢʦʥʪʫʨʘ. ʆʯʝʨʝʜʥʦʡ ʢʦʥʪʫʨ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʥʘʯʘʪʴ ʪʦʣʴʢʦ 
ʧʦʩʣʝ ʟʘʤʳʢʘʥʠʷ ʪʝʢʫʱʝʛʦ ʢʦʥʪʫʨʘ. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʧʨʷʤʦʡ ʠ ʜʫʛʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʤʳʰʠ ʚ ʪʦʯʢʫ, ʛʜʝ 
ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʜʦʣʞʝʥ ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʧʨʠʤʠʪʠʚ, ʥʘʞʘʪʴ ʣʝʚʫʶ 
ʢʣʘʚʠʰʫ ʤʳʰʠ ʠ, ʫʜʝʨʞʠʚʘʷ ʝʸ, ʪʷʥʫʪʴ ʪʦʯʢʫ ʚ ʥʫʞʥʦʝ ʧʦʣʦʞʝʥʠʝ. 
ʂʦʦʨʜʠʥʘʪʳ ʪʝʢʫʱʝʡ ʪʦʯʢʠ (ʘʙʩʦʣʶʪʥʳʝ ʚ ʧʨʝʜʝʣʘʭ ʩʪʦʣʘ, ʠʣʠ 
ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʨʚʦʡ ʪʦʯʢʝ ʧʨʠʤʠʪʠʚʘ) 
ʦʪʨʘʞʘʶʪʩʷ ʚ ʦʢʥʝ ʩʪʘʪʫʩʥʦʡ ʧʘʥʝʣʠ.  

ɼʦʙʘʚʣʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʢʫʨʩʦʨʘ 
ʪʦʯʢʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʘ ʦʢʨʫʞʥʦʩʪʠ. 

 

ʊʦʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʤʠʪʠʚʘ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʩʨʘʟʫ ʧʦʩʣʝ ʝʛʦ ʜʦʙʘʚʣʝʥʠʷ ʢ 
ʢʦʥʪʫʨʫ ʠʣʠ ʧʦʟʜʥʝʝ ʯʝʨʝʟ ʨʝʞʠʤ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʤʠʪʠʚʘ (ʩʤ. ʧ.3.1.3.). 

 

ʇʨʠ ʦʪʨʠʩʦʚʢʝ ʜʫʛʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
ʦʪʨʘʞʘʝʪʩʷ ʧʦʣʫʦʢʨʫʞʥʦʩʪʴ ʟʘʜʘʥʥʦʛʦ 
ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʜʠʘʤʝʪʨʦʤ, ʨʘʚʥʳʤ ʨʘʩʩʪʦʷʥʠʶ ʦʪ 
ʪʦʯʢʠ ʦʢʦʥʯʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʧʨʠʤʠʪʠʚʘ ʜʦ ʢʫʨʩʦʨʘ. 
ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʨʘʜʠʫʩʘ ʜʫʛʠ ʦʥʘ 
ʧʨʠʥʠʤʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʠʜ. ʅʘ ʨʠʩʫʥʢʘʭ 
ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʧʦʢʘʟʘʥʘ ʜʫʛʘ ʜʦ ʠ ʧʦʩʣʝ ʟʘʜʘʥʠʷ 
ʥʫʞʥʦʛʦ ʨʘʜʠʫʩʘ. 

 
ʇʦʩʣʝ ʟʘʤʳʢʘʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʢʦʥʪʫʨʘ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʣʝʜʫʶʱʝʛʦ 
ʢʦʥʪʫʨʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʦʟʜʘʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʧʝʨʚʦʛʦ ʧʨʠʤʠʪʠʚʘ. 
ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʢʦʥʪʫʨ ʥʝ ʟʘʤʳʢʘʷ ʧʨʝʜʳʜʫʱʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʞʘʪʴ ʢʥʦʧʢʫ . ɺʥʝʩʝʥʠʝ ʚ ʧʨʦʝʢʪ ʥʝʟʘʤʢʥʫʪʳʭ ʢʦʥʪʫʨʦʚ ʤʦʞʝʪ 
ʧʦʥʘʜʦʙʠʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʪʫʨʦʚ ʨʘʟʤʝʪʢʠ (ʜʣʷ ʨʘʟʤʝʪʯʠʢʘ). 
ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʝʪʘʣʴ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ɹɼ (ʧ.3.2), ʥʘʧʝʯʘʪʘʪʴ (ʧ.5). 
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3.1.3. ʇʘʨʘʤʝʪʨʳ ʧʨʠʤʠʪʠʚʦʚ ʢʦʥʪʫʨʘ 

 

ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʜʦʙʘʚʣʝʥʠʠ ʢ ʢʦʥʪʫʨʫ ʥʦʚʦʛʦ ʧʨʠʤʠʪʠʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ 
ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʤʠʪʠʚʘ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʥʳʝ 
ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ.  

ʇʘʨʘʤʝʪʨʳ ʧʨʷʤʦʡ: 

ʇʘʨʘʤʝʪʨʳ ʧʨʷʤʦʡ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʜʚʫʤʷ 
ʩʧʦʩʦʙʘʤʠ: 

- ʯʝʨʝʟ ʩʤʝʱʝʥʠʝ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʧʨʷʤʦʡ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ; 

- ʯʝʨʝʟ ʜʣʠʥʫ ʧʨʷʤʦʡ ʠ ʫʛʦʣ ʥʘʢʣʦʥʘ 
ʧʨʷʤʦʡ. 

ʉʧʦʩʦʙ ʟʘʜʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʙʨʘʥʥʳʤ 
ʨʝʞʠʤʦʤ. 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ ʟʘʜʘʸʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʦʩʠ ʍ ʠ ʚʝʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʷʤʫʶ (ʩ 
ʫʯʸʪʦʤ ʥʘʧʨʘʚʣʝʥʠʷ). ʋʛʦʣ ʤʦʞʝʪ ʙʳʪʴ 
ʦʧʨʝʜʝʣʸʥ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ -360ʦ ʜʦ 360ʦ  (ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪʩʯʸʪʘ). 

ʊʘʢ, ʜʣʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʨʷʤʦʡ, ʫʛʦʣ ʤʦʞʝʪ 
ʙʳʪʴ ʦʧʨʝʜʝʣʸʥ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

- ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ 
(ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ : -
45ʦ 

- ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ 
(ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ: 
315ʦ) 

 

ʇʘʨʘʤʝʪʨʳ ʦʢʨʫʞʥʦʩʪʠ: 

¶ ɸʙʩʦʣʶʪʥʳʝ ʚ ʧʨʝʜʝʣʘʭ ʩʪʦʣʘ 
ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ 

¶ ʈʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ 

¶ ʅʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ ʦʢʨʫʞʥʦʩʪʠ 
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ʆʧʨʝʜʝʣʷʷ ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʜʫʛʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʨʘʟʥʦʛʦ ʪʠʧʘ ʜʫʛʠ ʧʨʠ ʪʦʤ ʞʝ 
ʨʘʜʠʫʩʝ. ɽʩʣʠ ʠʟʤʝʥʝʥʠʝ ʩʤʝʱʝʥʠʷ ʠʣʠ ʨʘʜʠʫʩʘ ʧʨʠʚʦʜʷʪ ʢ ʢʦʥʬʣʠʢʪʫ ʧʘʨʘʤʝʪʨʦʚ 
ʦʢʨʫʞʥʦʩʪʠ , ʪʦ ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ  ʠ ʫʛʦʣ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ï ʧʦʣʘʛʘʝʪʩʷ 
ʨʘʚʥʳʤ ʧʦʣʦʚʠʥʝ ʜʣʠʥʳ ʚʝʢʪʦʨʘ ʩʤʝʱʝʥʠʷ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ. 

ɿʘʚʝʨʰʝʥʠʝ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʤʠʪʠʚʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨʦʤ ʦʜʥʦʡ ʠʟ ʢʦʤʘʥʜ: 

ʆʂ   ï ʧʨʠʤʝʥʠʪʴ ʚʚʝʜʸʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ɿʘʤʢʥʫʪʴ ï ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʩʯʠʪʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʠʤʠʪʠʚʘ ʜʣʷ ʟʘʤʳʢʘʥʠʷ ʢʦʥʪʫʨʘ 

ʆʪʢʘʟ  - ʦʩʪʘʚʠʪʴ ʩʪʘʨʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʤʠʪʠʚʘ 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʠʤʠʪʠʚʘ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʠʪʠʚ 
ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʘʢʪʠʚʥʳʤ (ʩʤ. ʧ. 3.1.4). ɿʘʪʝʤ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ 

ʢʦʤʘʥʜʫ çʇʘʨʘʤʝʪʨʳ ʧʨʠʤʠʪʠʚʘè  ʠ ʧʨʦʠʟʚʝʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʧʘʨʘʤʝʪʨʦʚ. 
ɽʩʣʠ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʧʨʠʤʠʪʠʚʘ, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʜʨʫʛʦʡ, ʪʦ ʙʫʜʝʪ 
ʧʨʦʠʟʚʝʜʝʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ ʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʠʪʠʚ ʪʘʢ, ʯʪʦʙʳ 
ʩʦʭʨʘʥʠʪʴ ʥʝʨʘʟʨʳʚʥʦʩʪʴ ʢʦʥʪʫʨʘ. ʅʫʞʥʦ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʧʨʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ 
ʟʘʤʳʢʘʶʱʝʛʦ ʧʨʠʤʠʪʠʚʘ ʢʦʥʪʫʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʟʤʳʢʘʝʪʩʷ. 

ʇʦʧʨʘʚʢʘ ʥʘ ʰʠʨʠʥʫ ʨʝʟʘ 

ʅʘ ʧʨʠʤʠʪʠʚʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦʧʨʘʚʢʘ ʥʘ ʰʠʨʠʥʫ ʨʝʟʘ. ʂʥʦʧʢʦʡ 
ʋʉʊɸʅʆɺʀʊʔ ʧʦʧʨʘʚʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʚʩʝ ʧʨʠʤʠʪʠʚʳ ʢʦʥʪʫʨʘ. ʂʥʦʧʢʦʡ 
ʉɹʈʆʉʀʊʔ ʧʦʧʨʘʚʢʘ ʥʘ ʚʩʸʤ ʢʦʥʪʫʨʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 0. 

 

ʇʘʨʘʤʝʪʨʳ ʜʫʛʠ: 

ʇʘʨʘʤʝʪʨʳ ʜʫʛʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʜʚʫʤʷ 
ʩʧʦʩʦʙʘʤʠ: 

- ʯʝʨʝʟ ʩʤʝʱʝʥʠʝ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʜʫʛʠ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ; 

- ʯʝʨʝʟ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʜʫʛʠ ʠ ʫʛʦʣ 
ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʝʢʪʦʨ (ʪ.ʝ. ʫʛʦʣ ʤʝʞʜʫ  
ʧʨʷʤʦʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʮʝʥʪʨ ʠ ʥʘʯʘʣʴʥʫʶ 
ʪʦʯʢʫ ʜʫʛʠ ʠ ʧʨʷʤʦʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʮʝʥʪʨ 
ʠ ʢʦʥʝʯʥʫʶ ʪʦʯʢʫ ʜʫʛʠ). ʋʛʦʣ, 
ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ 
ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʟʘʜʘʸʪʩʷ ʩʦ ʟʥʘʢʦʤ ç-è 
(ʠʣʠ ʙʝʟ ʟʥʘʢʘè, ʘ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ 
ï ʩʦ ʟʥʘʢʦʤ ç+è. 

ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʙʷʟʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʚʝʣʠʯʠʥʘ ʨʘʜʠʫʩʘ ʜʫʛʠ. 

ʉʧʦʩʦʙ ʟʘʜʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʙʨʘʥʥʳʤ 
ʨʝʞʠʤʦʤ. 

- ʅʘʧʨʘʚʣʝʥʠʝ ʜʫʛʠ ï ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ 
ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ ʜʫʛʠ, ʪʘʢ ʠ 
ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʜʫʛʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʧʨʷʤʦʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʥʘʯʘʣʴʥʫʶ ʠ 
ʢʦʥʝʯʥʫʶ ʪʦʯʢʠ.  
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ʅʘ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʧʨʠʤʠʪʠʚʘʭ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʨʘʟʥʦʝ ʯʠʩʣʝʥʥʦʝ 
ʟʥʘʯʝʥʠʝ ʵʢʚʠʜʠʩʪʘʥʪʳ. ʕʪʦ ʤʦʞʝʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʋʇ 
ʜʣʷ ʧʦʚʦʨʦʪʥʦʛʦ ʧʣʘʟʤʝʥʥʦʛʦ ʙʣʦʢʘ 
(ʇʇɹ) ï ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʬʘʩʢʦʡ ʧʦʧʨʘʚʢʘ 
ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ. 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ʧʦʧʨʘʚʢʠ, 
ʪʦ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʋʇ ʨʝʘʣʴʥʳʡ ʢʦʥʪʫʨ 
ʙʫʜʝʪ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥ, ʠ ʋʇ ʩʦʟʜʘʥʘ 
ʫʞʝ ʩ ʫʯʸʪʦʤ ʧʦʧʨʘʚʢʠ.  

ʕʢʚʠʜʠʩʪʘʥʪʥʳʡ ʢʦʥʪʫʨ ʜʝʪʘʣʠ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʦʢʥʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʮʚʝʪʦʤ, ʦʪʣʠʯʥʳʤ ʦʪ ʮʚʝʪʘ ʢʦʥʪʫʨʘ.  

ɺ ʦʢʥʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʤʠʪʠʚʘ ʝʩʪʴ ʝʱʸ ʜʚʝ ʟʘʢʣʘʜʢʠ: 

¶ çɺʨʝʟʢʘè - ʵʪʘ ʟʘʢʣʘʜʢʘ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ 
ʪʦʯʝʢ ʚʨʝʟʢʠ (ʩʤ. ʧ. 3.2); 

¶ çʇʇɹʣʦʢè - ʧʘʨʘʤʝʪʨʳ ʬʘʩʢʠ (ʩʤ. ʧ. 3.8). 

 

3.1.4. ɺʳʙʦʨ ʪʝʢʫʱʝʛʦ ʢʦʥʪʫʨʘ ʠ ʘʢʪʠʚʥʦʛʦ ʧʨʠʤʠʪʠʚʘ ʢʦʥʪʫʨʘ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘʜ ʢʦʥʪʫʨʘʤʠ ʠ ʧʨʠʤʠʪʠʚʘʤʠ ʥʝʦʙʭʦʜʠʤʦ 
ʩʥʘʯʘʣʘ ʩʜʝʣʘʪʴ ʠʭ ʘʢʪʠʚʥʳʤʠ. ʇʨʠ ʚʳʙʦʨʝ ʘʢʪʠʚʥʦʛʦ ʧʨʠʤʠʪʠʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ ʠ ʢʦʥʪʫʨ, ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʵʪʦʪ ʧʨʠʤʠʪʠʚ. 

ɺʳʙʦʨ ʘʢʪʠʚʥʦʛʦ ʧʨʠʤʠʪʠʚʘ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

1. ɺʳʙʨʘʪʴ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʤʘʥʜʫ çɺʳʙʨʘʪʴ ʘʢʪʠʚʥʳʡ ʧʨʠʤʠʪʠʚè . 
ʋʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʤʳʰʠ ʚ ʪʦʯʢʫ ʥʘʯʘʣʘ ʧʨʠʤʠʪʠʚʘ (ʚ ʪʦʯʢʫ ʩʪʳʢʘ ʩ ʧʨʝʜʳʜʫʱʠʤ 
ʧʨʠʤʠʪʠʚʦʤ) ʠ ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʣʘʚʠʰʫ ʤʳʰʠ. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʝʟʥʦ 
ʚʢʣʶʯʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʪʦʯʝʢ ʩʪʳʢʘ (ʩʤ. ʧ.3.4.6). 

2. ʆʪʢʨʳʪʴ ʦʢʥʦ ʧʨʠʤʠʪʠʚʦʚ ʢʦʥʪʫʨʘ (ʩʤ. ʧ.3.1.9.1) ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ çʉʧʠʩʦʢ 

ʧʨʠʤʠʪʠʚʦʚè  ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʋʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʟʘʜʘʥʥʳʡ 
ʧʨʠʤʠʪʠʚ ʚ ʩʧʠʩʢʝ ʠ ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. 

 

ɸʢʪʠʚʥʳʡ ʢʦʥʪʫʨ ʠ ʧʨʠʤʠʪʠʚ ʚʳʜʝʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʮʚʝʪʦʤ (ʧ.3.4.6). 

 

3.1.5. ʇʝʨʝʥʦʩ ʠ ʧʦʚʦʨʦʪ 

ʃʶʙʦʡ (ʜʘʞʝ ʝʱʸ ʥʝ ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ) ʤʦʞʥʦ ʧʝʨʝʥʝʩʪʠ ʚ ʣʶʙʫʶ ʪʦʯʢʫ ʩʪʦʣʘ ʠ 
ʧʦʚʝʨʥʫʪʴ ʥʘ ʟʘʜʘʥʥʳʡ ʫʛʦʣ. 

 

ɼʣʷ ʧʝʨʝʥʦʩʘ ʢʦʥʪʫʨʘ ʠʣʠ ʜʝʪʘʣʠ ʮʝʣʠʢʦʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ 

ʢʦʤʘʥʜʫ çʇʝʨʝʤʝʩʪʠʪʴ ʢʦʥʪʫʨè  ʠʣʠ çʇʝʨʝʤʝʩʪʠʪʴ ʜʝʪʘʣʴè . ʋʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ 
ʤʳʰʠ ʚ ʟʦʥʫ ʧʝʨʝʤʝʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʘʰʠ ʠ, ʥʝ ʦʪʧʫʩʢʘʷ ʢʥʦʧʢʠ 
ʧʝʨʝʪʘʱʠʪʴ ʦʙʲʝʢʪ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ ʥʘ ʩʪʦʣʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʧʫʩʪʠʪʴ ʢʥʦʧʢʫ ʤʳʰʠ. 
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ʊʦʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʫʩʪʘʥʦʚʢʠ ʧʦʩʣʝ ʧʝʨʝʤʝʱʝʥʠʷ ʜʣʷ ʢʦʥʪʫʨʘ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ 
ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʫ çʇʝʨʝʤʝʩʪʠʪʴè (3.4.4). 

 

ɼʣʷ ʧʦʚʦʨʦʪʘ ʢʦʥʪʫʨʘ ʠʣʠ ʜʝʪʘʣʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ 

çʇʦʚʦʨʦʪ ʢʦʥʪʫʨʘè  ʠʣʠ çʇʦʚʦʨʦʪ ʜʝʪʘʣʠè . ʇʦʚʦʨʦʪ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʚʦʢʨʫʛ 
ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠ ʩʪʦʣʘ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʤʳʰʠ ʚ ʪʦʯʢʫ, 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʡ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʧʦʚʦʨʦʪ. ʅʘʞʘʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʠ, ʥʝ 
ʦʪʧʫʩʢʘʷ ʝʸ, ʧʝʨʝʤʝʩʠʪʴ ʢʫʨʩʦʨ ʤʳʰʠ ʚ ʩʪʦʨʦʥʫ (ʞʝʣʘʪʝʣʴʥʦ ï ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʍ), 
ʦʙʨʘʟʫʷ ʪʝʤ ʩʘʤʳʤ ʚʠʨʪʫʘʣʴʥʳʡ ʨʳʯʘʛ ʧʦʚʦʨʦʪʘ. ɿʘʪʝʤ, ʥʝ ʦʪʧʫʩʢʘʷ ʢʥʦʧʢʫ ʤʘʰʠ, 
ʧʝʨʝʤʝʱʘʪʴ ʢʫʨʩʦʨ ʧʦ ʠʣʠ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʧʦʚʦʨʘʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʢʦʥʪʫʨ. ʇʨʠ 
ʦʪʧʫʩʢʘʥʠʠ ʢʥʦʧʢʠ ʤʳʰʠ ʧʦʚʦʨʦʪ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʠ ʢʦʥʪʫʨ ʟʘʥʠʤʘʝʪ ʩʚʦʸ ʧʦʣʦʞʝʥʠʝ.  

 

 

 

3.1.6. ʋʜʘʣʝʥʠʝ ʧʨʠʤʠʪʠʚʦʚ 

ʋʜʘʣʠʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠʤʠʪʠʚ, ʢʦʪʦʨʳʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤ. ɼʣʷ 
ʫʜʘʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʋʜʘʣʠʪʴ ʧʨʠʤʠʪʠʚè 

.  

ʉʠʩʪʝʤʘ ʧʦʪʨʝʙʫʝʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʜʘʣʝʥʠʷ 
ʧʨʠʤʠʪʠʚʘ. ʇʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʠʤʠʪʠʚ 
ʫʜʘʣʷʝʪʩʷ ʠʟ ʢʦʥʪʫʨʘ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʦʥ ʠʤʝʣ 
ʧʨʝʜʳʜʫʱʠʡ ʠ ʩʣʝʜʫʶʱʠʡ ʟʘ ʥʠʤ ʧʨʠʤʠʪʠʚʳ, ʦʥʠ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʳʢʫʶʪʩʷ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʪʝʤ ʩʘʤʳʤ 

ʨʘʟʨʳʚ ʢʦʥʪʫʨʘ. ʇʨʠ ʩʪʳʢʦʚʢʝ ʩʣʝʜʫʶʱʠʡ ʟʘ ʫʜʘʣʷʝʤʳʤ ʧʨʠʤʠʪʠʚ ʧʝʨʝʤʝʱʘʝʪʩʷ 
ʚ ʪʦʯʢʫ ʦʢʦʥʯʘʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʫʜʘʣʷʝʤʦʤʫ. ɺʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʧʨʠʤʠʪʠʚʳ ʪʘʢʞʝ 
ʧʝʨʝʤʝʱʘʶʪʩʷ. ɽʩʣʠ ʢʦʥʪʫʨ ʙʳʣ ʟʘʤʢʥʫʪ, ʪʦ ʦʥ ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʟʨʷʜ ʥʝʟʘʤʢʥʫʪʳʭ, 
ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʥʠʡ ʧʨʠʤʠʪʠʚ ʪʘʢ ʞʝ ʧʝʨʝʤʝʱʘʝʪʩʷ. ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʘʭ ʧʦʢʘʟʘʥ 
ʢʦʥʪʫʨ ʜʦ ʠ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʧʨʠʤʠʪʠʚʘ. 

 

          

 

3.1.8. ʂʦʧʠʨʦʚʘʥʠʝ ʢʦʥʪʫʨʦʚ 

ʊʝʢʫʱʠʡ ʘʢʪʠʚʥʳʡ ʢʦʥʪʫʨ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʧʠʨʦʚʘʥ 
ʮʝʣʠʢʦʤ. ʂʦʧʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʩ 
ʧʦʚʦʨʦʪʦʤ ʢʦʥʪʫʨʘ. ɼʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʢʦʥʪʫʨʘ 
ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʝʛʦ ʘʢʪʠʚʥʳʤ (ʩʤ. ʧ.3.1.4). ʅʘ 
ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʂʦʧʠʨʦʚʘʪʴ 

ʢʦʥʪʫʨè  ʠʣʠ çʂʦʧʠʨʦʚʘʪʴ ʠ ʧʦʚʝʨʥʫʪʴ ʢʦʥʪʫʨè . 
ʇʨʠ ʢʦʧʠʨʦʚʘʥʠʠ ʩ ʧʦʚʦʨʦʪʦʤ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ 

ʋʜʘʣʷʝʤʳʡ ʧʨʠʤʠʪʠʚ. 

 

ʂʦʥʪʫʨ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ 
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çʇʦʚʦʨʦʪ ʢʦʥʪʫʨʘè. ʅʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʪʦʯʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè. 
ɺʚʝʜʸʥʥʳʡ ʫʛʦʣ ʚ ʜʘʣʴʥʝʡʰʝʤ ʟʘʧʦʤʠʥʘʝʪʩʷ ʚ ʦʢʥʝ ʠ ʢʥʦʧʢʦʡ çʉʙʨʦʩ ʚ 0.0è ʫʛʦʣ ʤʦʞʥʦ 
ʩʙʨʦʩʠʪʴ. ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʘʭ ʧʨʠʚʝʜʸʥ ʠʩʭʦʜʥʳʡ ʧʨʦʝʢʪ ʠ ʧʨʦʝʢʪ ʩ ʧʨʦʩʪʳʤ ʢʦʧʠʨʦʚʘʥʠʝʤ 
ʢʦʥʪʫʨʘ ʠ ʢʦʧʠʨʦʚʘʥʠʝʤ ʩ ʧʝʨʝʥʦʩʦʤ. 

 

 

    

ʂʦʧʠʨʫʝʤʳʡ ʢʦʥʪʫʨ  ʉʢʦʧʠʨʦʚʘʥʥʳʡ ʢʦʥʪʫʨ  ʉʢʦʧʠʨʦʚʘʥʥʳʡ ʠ ʧʦʚʸʨʥʫʪʳʡ ʥʘ 90
ʦ
 ʢʦʥʪʫʨ. 

 

ʇʦʩʣʝ ʢʦʧʠʨʦʚʘʥʠʷ ʥʦʚʳʡ ʢʦʥʪʫʨ ʤʦʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʥʘ ʥʫʞʥʦʝ ʤʝʩʪʦ ʧʨʦʝʢʪʘ ʠʩʧʦʣʴʟʫʷ 
ʩʨʝʜʩʪʚʘ, ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ. 

 

3.1.9. ʉʦʟʜʘʥʠʝ ʢʦʥʪʫʨʦʚ ʩ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʬʨʘʛʤʝʥʪʘʤʠ 

3.1.9.1. ɼʝʨʝʚʦ ʧʨʠʤʠʪʠʚʦʚ ʢʦʥʪʫʨʘ 

ʆʪʢʨʳʪʴ ʦʢʥʦ ʧʨʠʤʠʪʠʚʦʚ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʘʥʜʳ çʉʧʠʩʦʢ ʧʨʠʤʠʪʠʚʦʚè  ʥʘ ʧʘʥʝʣʠ 
ʠʥʩʪʨʫʤʝʥʪʦʚ.  

ʆʢʥʦ çʇʨʠʤʠʪʠʚʳè ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 
ʜʝʨʝʚʘ ʢʦʥʪʫʨʦʚ ʠ ʧʨʠʤʠʪʠʚʦʚ ʧʨʦʝʢʪʘ. 
ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʥʘʯʢʘʤʠ ʚ ʜʝʨʝʚʝ ʦʪʨʘʞʝʥʳ: 

 

¶ - ʢʦʥʪʫʨ ʧʨʦʝʢʪʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ  
ʧʨʠʤʠʪʠʚʦʚ. ɽʩʣʠ ʩʧʠʩʦʢ ʧʨʠʤʠʪʠʚʦʚ ʟʘʢʨʳʪ, 
ʪʦ ʚ ʟʥʘʯʢʝ ʩʪʦʠʪ ʟʥʘʢ ç+è. ʑʸʣʢʥʫʚ ʥʘ ʥʸʤ 
ʤʳʰʢʦʡ ʤʦʞʥʦ ʨʘʩʢʨʳʪʴ ʩʧʠʩʦʢ ʧʨʠʤʠʪʠʚʦʚ. 

¶  -ʧʨʠʤʠʪʠʚ-ʧʨʷʤʘʷ 

¶  - ʧʨʠʤʠʪʠʚ-ʜʫʛʘ 

¶  - ʧʨʠʤʠʪʠʚ-
ʦʢʨʫʞʥʦʩʪʴ 

 

 ʅʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʵʪʦʛʦ ʦʢʥʘ ʨʘʟʤʝʰʝʥʳ ʢʥʦʧʢʠ ʢʦʤʘʥʜ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʧʦʣʥʠʪʴ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ: 

 

 -çʆʙʥʦʚʠʪʴè: ʦʙʥʦʚʣʷʝʪ ʩʦʜʝʨʞʠʤʦʝ ʜʝʨʝʚʘ ʧʨʠʤʠʪʠʚʦʚ. 
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 -çʋʜʘʣʠʪʴ ʧʨʠʤʠʪʠʚè: ʫʜʘʣʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʧʨʠʤʠʪʠʚʘ (ʘʥʘʣʦʛʠʯʥʦ ʧ.3.1.6). 

 

 -çʇʘʨʘʤʝʪʨʳ ʧʨʠʤʠʪʠʚʘè: ʦʪʢʨʳʚʘʝʪ ʦʢʥʦ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠʤʠʪʠʚʘ ʠ ʜʘʸʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʟʤʝʥʠʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ ʢʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʠ ʧʘʨʘʤʝʪʨʳ 
ʪʦʯʢʠ ʚʨʝʟʢʠ (ʩʤ. ʧ.3.2). 

 

-çʂʦʧʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʚ ʙʫʬʝʨè: ʢʦʧʠʨʫʝʪ ʘʢʪʠʚʥʳʡ ʧʨʠʤʠʪʠʚ ʚ ʙʫʬʝʨ 
ʢʦʧʠʨʦʚʘʥʠʷ. ɹʫʬʝʨ ʢʦʧʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʥʘʢʘʧʣʠʚʘʪʴ ʦʙʲʝʢʪʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʭ 
ʢʦʧʠʨʦʚʘʥʠʝ ʥʘ ʧʦʣʦʪʥʦ ʩʪʦʣʘ. ʂʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ ʙʫʬʝʨʝ ʦʪʨʘʞʝʥʦ ʚ ʩʪʘʪʫʩʥʦʡ 

ʩʪʨʦʢʝ ʦʢʥʘ . ʇʨʠ ʟʘʢʨʳʪʠʠ ʣʶʙʦʛʦ ʦʢʥʘ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʪʫʨʘ ʙʫʬʝʨ ʢʦʧʠʨʦʚʘʥʠʷ ʦʯʠʱʘʝʪʩʷ! 

 

-çɺʩʪʘʚʠʪʴ ʦʙʲʝʢʪʳ ʠʟ ʙʫʬʝʨʘè. ʇʦ ʵʪʦʡ ʢʦʤʘʥʜʝ ʚʩʝ ʩʦʭʨʘʥʸʥʥʳʝ ʚ ʙʫʬʝʨʝ 
ʧʨʠʤʠʪʠʚʳ ʚʩʪʘʚʣʷʶʪʩʷ ʚ ʪʝʢʫʱʠʡ ʢʦʥʪʫʨ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʢʦʧʠʨʦʚʘʥʠʷ ʢʦʥʪʫʨʘ (ʧ.3.1.8), 
ʩ ʧʦʤʦʱʴʶ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʧʠʨʦʚʘʥʳ ʧʨʠʤʠʪʠʚʳ ʠʟ ʨʘʟʥʳʭ ʢʦʥʪʫʨʦʚ ʢʘʢ 
ʪʝʢʫʱʝʛʦ ʧʨʦʝʢʪʘ, ʪʘʢ ʠ ʠʟ ʜʨʫʛʦʛʦ (ʦʪʢʨʳʪʦʛʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ!) ʧʨʦʝʢʪʘ.  

 

-çɺʩʪʘʚʠʪʴ ʦʙʲʝʢʪʳ ʠʟ ʙʫʬʝʨʘ ʩ ʧʦʚʦʨʦʪʦʤè. ʇʦ ʵʪʦʡ ʢʦʤʘʥʜʝ ʚʩʝ 
ʩʦʭʨʘʥʸʥʥʳʝ ʚ ʙʫʬʝʨʝ ʧʨʠʤʠʪʠʚʳ ʚʩʪʘʚʣʷʶʪʩʷ ʚ ʪʝʢʫʱʠʡ ʢʦʥʪʫʨ ʩ ʧʦʚʦʨʦʪʦʤ ʥʘ 
ʟʘʜʘʥʥʳʡ ʫʛʦʣ. ʇʦʜʨʦʙʥʦ ʵʪʘ ʢʦʤʘʥʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʧ.3.1.9.2. 

 

 -çɼʫʙʣʠʨʦʚʘʪʴ ʧʦʩʣʝʜʥʠʡ ʧʨʠʤʠʪʠʚè: ʝʩʣʠ ʪʝʢʫʱʠʡ ʘʢʪʠʚʥʳʡ ʢʦʥʪʫʨ ʥʝ ʟʘʤʢʥʫʪ 
ʠ ʘʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʠʡ ʧʨʠʤʠʪʠʚ ʢʦʥʪʫʨʘ, ʪʦ ʧʦ ʵʪʦʡ ʢʦʤʘʥʜʝ ʧʦʩʣʝʜʥʠʡ 
ʧʨʠʤʠʪʠʚ ʢʦʧʠʨʫʝʪʩʷ ʚ ʢʦʥʝʮ ʪʝʢʫʱʝʛʦ ʢʦʥʪʫʨʘ. 

 

-çʆʯʠʩʪʠʪʴ ʙʫʬʝʨ ʢʦʧʠʨʦʚʘʥʠʷè: ʚʩʝ ʧʨʠʤʠʪʠʚʳ ʫʜʘʣʷʶʪʩʷ ʠʟ ʙʫʬʝʨʘ 
ʢʦʧʠʨʦʚʘʥʠʷ. 

 

3.1.9.2.  ʉʦʟʜʘʥʠʝ ʩʣʦʞʥʦʛʦ ʢʦʥʪʫʨʘ 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʦʛʦ ʢʦʥʪʫʨʘ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʘʛʦʪʦʚʢʠ ʧʦʜ 
ʰʝʩʪʝʨʥʶ. ʊʘʢ ʢʘʢ ʜʣʷ ʨʘʟʲʷʩʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʬʘʢʪʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʥʝ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ, 
ʪʦ ʙʫʜʝʤ ʩʪʨʦʠʪʴ ʰʝʩʪʝʨʥʶ ʠʟ 20 ʟʫʙʴʝʚ çʥʘ ʛʣʘʟè. ʅʠʞʝ ʧʦ ʰʘʛʘʤ ʧʨʠʚʝʜʝʥʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ. 

 

1. ʉʦʟʜʘʜʠʤ ʠʟ ʯʝʪʳʨʸʭ ʧʨʠʤʠʪʠʚʦʚ ʢʦʥʪʫʨ ʦʜʥʦʛʦ ʟʫʙʘ ʰʝʩʪʝʨʥʠ. ʇʘʨʘʤʝʪʨʳ 
ʧʨʠʤʠʪʠʚʦʚ ʠ ʧʦʣʫʯʝʥʥʳʡ ʢʦʥʪʫʨ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ. 

ʊʘʢ ʢʘʢ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʟʫʙʘ ʥʝ ʧʨʝʚʳʰʘʶʪ 
30 ʤʤ, ʪʦ ʨʠʩʫʥʦʢ ʧʦʣʫʯʝʥ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 
ʫʚʝʣʠʯʝʥʠʠ ʩʪʦʣʘ. 
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2. ʆʪʢʨʳʪʴ ʦʢʥʦ ʧʨʠʤʠʪʠʚʦʚ ʠ ʦʯʠʩʪʠʪʴ ʙʫʬʝʨ ʢʦʧʠʨʦʚʘʥʠʷ 
(ʩʤ.3.1.9.1). ʉʜʝʣʘʪʴ ʘʢʪʠʚʥʳʤ ʧʝʨʚʳʡ ʧʨʠʤʠʪʠʚ ʠ ʧʦʤʝʩʪʠʪʴ 
ʝʛʦ ʚ ʙʫʬʝʨ ʢʦʧʠʨʦʚʘʥʠʷ ʢʦʤʘʥʜʦʡ çʂʦʧʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʚ 
ʙʫʬʝʨè. ʇʨʦʜʝʣʘʪʴ ʪʦ ʞʝ ʩʘʤʦʝ ʩ ʦʩʪʘʣʴʥʳʤʠ ʧʨʠʤʠʪʠʚʘʤʠ 
ʩʪʨʦʛʘ ʩʦʙʣʶʜʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. ɺ ʩʪʘʪʫʩʥʦʡ ʩʪʨʦʢʝ 
ʦʢʥʘ ʧʨʠʤʠʪʠʚʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʨʘʞʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ 
ʚ ʙʫʬʝʨʝ :   

3. ʉʜʝʣʘʪʴ ʘʢʪʠʚʥʳʤ ʧʦʩʣʝʜʥʠʡ ʧʨʠʤʠʪʠʚ ʢʦʥʪʫʨʘ. ʕʪʘ 
ʦʧʝʨʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ, ʪʘʢ ʢʘʢ ʚʩʪʘʚʢʘ ʠʟ ʙʫʬʝʨʘ ʚʦʟʤʦʞʥʘ 
ʪʦʣʴʢʦ ʚ ʢʦʥʝʮ ʥʝʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ. 

 

4. ɺʳʙʨʘʪʴ ʢʦʤʘʥʜʫ -çɺʩʪʘʚʠʪʴ ʦʙʲʝʢʪʳ ʠʟ ʙʫʬʝʨʘ ʩ ʧʦʚʦʨʦʪʦʤè. ɺ ʦʪʢʨʳʚʰʝʤʩʷ 
ʦʢʥʝ çʇʦʚʦʨʦʪ ʢʦʥʪʫʨʘè ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʚʩʪʘʚʢʠ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪ: 

- ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʚʩʪʘʚʣʷʝʤʦʛʦ ʠʟ ʙʫʬʝʨʘ 
ʬʨʘʛʤʝʥʪʘ. ʄʳ ʦʧʨʝʜʝʣʠʤ ʝʛʦ ʚ ï18ʦ ; ʪʘʢ ʢʘʢ 
ʥʘʤ ʥʫʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚʩʝʛʦ 20 ʟʫʙʴʝʚ, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʟʘʥʠʤʘʝʪ ʩʝʢʪʦʨ 
ʚ 18 ʛʨʘʜʫʩʦʚ. ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ ʜʘʸʪ ʥʘʤ 
ʢʦʧʠʨʦʚʘʥʠʝ ʩ ʧʦʚʦʨʦʪʦʤ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ 
ʩʪʨʝʣʢʠ. 

- ʂʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʦʚ ʧʨʠ ʚʩʪʘʚʢʝ. ʕʪʦʪ 
ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʣʴʢʦ ʨʘʟ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʦ ʢʦʧʠʨʦʚʘʥʠʝ ʬʨʘʛʤʝʥʪʘ ʠʟ 
ʙʫʬʝʨʘ ʢʦʧʠʨʦʚʘʥʠʷ. ʄʳ ʦʧʨʝʜʝʣʠʤ ʝʛʦ ʨʘʚʥʳʤ 19, ʪʘʢ ʢʘʢ ʦʜʠʥ ʟʫʙ ʰʝʩʪʝʨʥʠ ʚ 
ʧʨʦʝʢʪʝ ʫʞʝ ʝʩʪʴ. 

- ʚʢʣʶʯʸʥʥʳʡ ʧʘʨʘʤʝʪʨ çʅʘʢʘʧʣʠʚʘʪʴè ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʦʯʝʨʝʜʥʦʤ ʢʦʧʠʨʦʚʘʥʠʠ ʠʟ 
ʙʫʬʝʨʘ ʥʘʢʘʧʣʠʚʘʪʴ ʫʛʦʣ ʧʦʚʦʨʦʪʘ. ʊʘʢ, ʜʣʷ ʥʘʰʝʛʦ ʧʨʠʤʝʨʘ ʧʝʨʚʳʡ ʟʫʙ ʠʟ 
ʙʫʬʝʨʘ ʙʫʜʝʪ ʚʩʪʘʚʣʝʥ ʩ ʧʦʚʦʨʦʪʦʤ ʥʘ 18 ʛʨʘʜʫʩʦʚ, ʚʪʦʨʦʡ ï 18+18=36 ʛʨʘʜʫʩʦʚ, 
ʪʨʝʪʠʡ ï 36+18=54 ʛʨʘʜʫʩʘ ʠ ʪ.ʜ. ʂʣʘʚʠʰʘ çʉʙʨʦʩ ʚ 0.0è ʥʝ ʪʦʣʴʢʦ ʩʙʨʘʩʳʚʘʝʪ 
ʫʛʦʣ ʚ ʦʢʥʝ ʚʚʦʜʘ ʚ 0, ʥʦ ʠ ʦʙʥʫʣʷʝʪ ʥʘʢʦʧʣʝʥʥʳʡ ʫʛʦʣ. ɽʩʣʠ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʘʚʝʥ 
ʥʫʣʶ, ʪʦ ʧʨʠ ʢʦʧʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʳ ʥʝ ʧʦʚʦʨʘʯʠʚʘʶʪʩʷ. ʊʘʢ ʤʦʞʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ, 
ʥʘʧʨʠʤʝʨ, ʟʘʛʦʪʦʚʢʫ ʜʣʷ ʟʫʙʯʘʪʦʡ ʨʝʡʢʠ. 

 

5. ʇʦʩʣʝ ʚʳʙʦʨʘ ʢʦʤʘʥʜʳ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʚʝʜʸʥʥʳʭ 
ʧʘʨʘʤʝʪʨʦʚ - çʆʂè, ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʘ ʚʩʪʘʚʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʯʝʛʦ ʧʦʣʫʯʠʤ ʧʨʦʝʢʪ ʚ ʚʠʜʝ, ʠʟʦʙʨʘʞʸʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ ʩʧʨʘʚʘ. 
ʇʨʠ ʵʪʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʦʚʣʷʝʪʩʷ ʜʝʨʝʚʦ ʧʨʠʤʠʪʠʚʦʚ, ʚ 
ʢʦʪʦʨʦʤ ʧʦʷʚʷʪʩʷ ʥʦʚʳʝ ʧʨʠʤʠʪʠʚʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ 
ʧʘʨʘʤʝʪʨʘʤʠ ʚʩʪʘʚʢʠ. 
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6. ʉʜʝʣʘʪʴ ʘʢʪʠʚʥʳʤ ʧʦʩʣʝʜʥʠʡ ʧʨʠʤʠʪʠʚ ʥʦʚʦʛʦ ʢʦʥʪʫʨʘ ʠ 
ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʇʘʨʘʤʝʪʨʳ ʧʨʠʤʠʪʠʚʘè. ɺ ʦʪʢʨʳʚʰʝʤʩʷ 
ʦʢʥʝ ʥʝ ʤʝʥʷʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦʩʣʝʜʥʝʛʦ ʧʨʠʤʠʪʠʚʘ ʚʳʙʨʘʪʴ 

ʢʦʤʘʥʜʫ çɿʘʤʢʥʫʪʴè  , ʟʘʤʳʢʘʷ ʪʝʤ ʩʘʤʳʤ 
ʢʦʥʪʫʨ ʜʝʪʘʣʠ. 

 

 

ʅʘ ʵʪʦʤ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ 
ʟʘʚʝʨʰʘʝʪʩʷ. 

 

3.1.10. ʀʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʭʦʜʘ ʢʦʥʪʫʨʘ 

ɼʣʷ ʪʝʢʫʱʝʛʦ ʘʢʪʠʚʥʦʛʦ ʢʦʥʪʫʨʘ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʝʛʦ ʦʙʭʦʜʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ 
ʚʘʞʥʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʝʪʘʣʠ ʧʦʜ ʧʣʘʟʤʝʥʥʫʶ ʨʝʟʢʫ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʙʭʦʜʘ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʇʦʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘè , 
ʧʦʩʣʝ ʯʝʛʦ ʚʩʝ ʧʨʠʤʠʪʠʚʳ ʪʝʢʫʱʝʛʦ ʢʦʥʪʫʨʘ ʠʟʤʝʥʷʪ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ. ɽʩʣʠ ʥʘ 
ʢʦʥʪʫʨʝ ʫʞʝ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʪʦʯʢʘ ʚʨʝʟʢʠ (ʩʤ. ʧ. 3.2), ʪʦ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʘ 
ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ ʧʦʣʦʞʝʥʠʷ ʵʪʦʡ ʪʦʯʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 
ʦʙʭʦʜʘ. 

ɿʘʤʝʯʘʥʠʝ. ʕʪʠ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʚʳʧʦʣʥʝʥʠʷ ʩʮʝʥʘʨʠʷ (ʩʤ.ʧ. 3.4.6.5). 

3.1.11. ʊʝʢʩʪʦʚʘʷ ʤʘʨʢʠʨʦʚʢʘ ʜʝʪʘʣʝʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʤʝʪʯʠʢʘ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʥʘ ʄʊʈ ʨʘʟʤʝʪʯʠʢʘ ʩʠʩʪʝʤʘ ʄɸʈʉ ʧʦʟʚʦʣʷʝʪ ʚʥʝʩʪʠ ʚ ʧʨʦʝʢʪ ʜʝʪʘʣʠ ʪʝʢʩʪ 
ʜʣʷ ʤʘʨʢʠʨʦʚʢʠ. ʆʧʠʩʘʥʠʝ ʰʨʠʬʪʘ ʜʣʷ ʨʘʟʤʝʪʢʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʬʘʡʣʝ CADRazmet.txt, 
ʥʘʣʠʯʠʝ ʢʦʪʦʨʦʛʦ ʦʙʷʟʘʪʝʣʴʥʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʝʢʩʪʦʤ ʨʘʟʤʝʪʢʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʝ ʪʝʢʩʪʘ ʨʘʟʤʝʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʨʝʞʠʤ 

. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʘʤʝʥʠʪʩʷ ʥʘ ʧʘʥʝʣʴ 
ʨʘʙʦʪʳ ʩ ʪʝʢʩʪʦʤ ʨʘʟʤʝʪʢʠ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ (ʨʝʞʠʤʳ): 

  - ʚʦʟʚʨʘʪ ʚ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩ ʢʦʥʪʫʨʦʤ; 
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  - ʚʚʦʜ ʪʝʢʩʪʘ ʨʘʟʤʝʪʢʠ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ. ʇʨʠ ʚʳʙʦʨʝ ʵʪʦʛʦ ʨʝʞʠʤʘ ʦʪʢʨʳʚʘʝʪʩʷ 
ʦʢʥʦ ʜʣʷ ʚʚʦʜʘ ʪʝʢʩʪʘ ʠ ʫʩʪʘʥʦʚʢʠ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ: ʥʘʧʨʘʚʣʝʥʠʷ, ʚʳʩʦʪʳ ʩʠʤʚʦʣʦʚ ʠ 
ʢʦʦʨʜʠʥʘʪ ʥʘʯʘʣʘ ʪʝʢʩʪʘ: 

 

  - ʧʝʨʝʤʝʱʝʥʠʝ ʪʝʢʩʪʘ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ (ʘʥʘʣʦʛʠʯʥʦ ʧʝʨʝʤʝʱʝʥʠʶ ʢʦʥʪʫʨʘ); 

 - ʫʜʘʣʝʥʠʝ ʪʝʢʩʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʣʷʝʪʩʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʢʩʪʝ ʨʘʟʤʝʪʢʠ, 
ʩʚʷʟʘʥʥʦʤ ʩ ʪʝʢʫʱʠʤ ʧʨʦʝʢʪʦʤ. 

  - ʚʢʣʶʯʝʥʠʝ ʪʝʩʪʘ ʚ ʢʦʥʪʫʨ ʜʝʪʘʣʠ. ʅʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʭʦʪʷ ʪʝʢʩʪ ʨʘʟʤʝʪʢʠ ʩʚʷʟʘʥ 
ʩ ʧʨʦʝʢʪʦʤ, ʥʦ ʦʥ ʥʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʢʦʥʪʫʨʘ ʜʝʪʘʣʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʝʨʝʤʝʱʝʥʠʝ ʠ 
ʧʦʚʦʨʦʪ ʜʝʪʘʣʠ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʧʦʣʦʞʝʥʠʷ ʪʝʩʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʝʨʘʮʠʠ ʪʝʢʩʪ 
ʚʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʪʫʨ ʢʘʢ ʩʧʠʩʦʢ ʥʦʚʳʭ ʢʦʥʪʫʨʦʚ ʠ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʦʙʳʯʥʳʡ ʢʦʥʪʫʨ 
ʨʘʟʤʝʪʢʠ (ʩʦʟʜʘʥʠʝ ʢʦʥʪʫʨʘ ʨʘʟʤʝʪʢʠ ʩʤ. ʧ. 3.3.4.- çʂʦʥʪʫʨʘ ʜʣʷ ʨʘʟʤʝʪʢʠè). ɺ 
ʜʘʣʴʥʝʡʰʝʤ ʩʘʤ ʪʝʢʩʪ ʨʘʟʤʝʪʢʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʸʥ, ʥʦ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ 
ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʤʝʩʪʝ ʩ ʢʦʥʪʫʨʦʤ. 

ɿʘʤʝʯʘʥʠʝ. ʇʨʠ ʛʝʥʝʨʘʮʠʠ ʋʇ ʪʝʢʩʪ ʨʘʟʤʝʪʢʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʢʣʶʯʘʪʴ 
ʚ ʢʦʥʪʫʨ, ʪʘʢ ʢʘʢ ʦʥ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʩʪʘʚʣʝʥ ʚ ʪʝʢʩʪ ʋʇ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 
ʨʘʩʢʨʦʡʥʳʭ ʢʘʨʪ ʪʝʢʩʪ ʨʘʟʤʝʪʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʪʫʨ ʥʘ ʧʝʨʠʦʜ ʵʪʘʧʘ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ. 

ʇʨʠ ʚʳʙʦʨʝ ʜʝʪʘʣʠ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʢʨʦʷ ʪʝʢʩʪ ʨʘʟʤʝʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʢʣʶʯʸʥ 
(ʩʤ. ʧ.3.6. çʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘè).  
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3.2. ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʯʝʢ ʚʨʝʟʢʠ, ʩʚʝʨʣʝʥʠʷ ʠ ʨʘʟʤʝʪʢʠ. 

ɿʘʤʝʯʘʥʠʝ. ʕʪʠ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʚʳʧʦʣʥʝʥʠʷ ʩʮʝʥʘʨʠʷ (ʩʤ.ʧ. 3.4.6.5). 

3.2.1. ʇʘʨʘʤʝʪʨʳ ʪʦʯʝʢ ʚʨʝʟʢʠ, ʩʚʝʨʣʝʥʠʷ ʠ ʨʘʟʤʝʪʢʠ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʪʦʯʝʢ ʚʨʝʟʢʠ ʦʥʠ 
ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

- ʩʣʝʚʘ ʦʪ ʢʦʥʪʫʨʘ ʩ ʚʦʟʚʨʘʪʦʤ ʚ ʪʦʯʢʫ 
ʚʨʝʟʢʠ; 

- ʩʣʝʚʘ ʦʪ ʢʦʥʪʫʨʘ ʙʝʟ ʚʦʟʚʨʘʪʘ ʚ ʪʦʯʢʫ 
ʚʨʝʟʢʠ; 

- ʩʧʨʘʚʘ ʦʪ ʢʦʥʪʫʨʘ ʩ ʚʦʟʚʨʘʪʦʤ ʚ ʪʦʯʢʫ 
ʚʨʝʟʢʠ; 

- ʩʧʨʘʚʘ ʦʪ ʢʦʥʪʫʨʘ ʙʝʟ ʚʦʟʚʨʘʪʘ ʚ ʪʦʯʢʫ 
ʚʨʝʟʢʠ; 

- ʥʘ ʢʦʥʪʫʨʝ; 

- ʥʘʯʘʣʦ ʢʦʥʪʫʨʘ ʨʘʟʤʝʪʢʠ; 

- ʥʘʯʘʣʦ ʢʦʥʪʫʨʘ ʩʚʝʨʣʝʥʠʷ; 

- ʤʘʪʨʠʯʥʘʷ ʤʘʨʢʠʨʦʚʢʘ; 

- ʦʪʚʝʨʩʪʠʝ TrueHole; 

- ʦʪʚʝʨʩʪʠʝ ʧʦʜ ʟʘʢʣʸʧʢʫ.  

ʊʦʯʢʠ ʚʨʝʟʢʠ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʴʶ ʧʨʦʝʢʪʘ ʠ ʫʯʘʩʪʚʫʶʪ ʧʨʠ ʛʝʥʝʨʘʮʠʠ 
ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʪʦʯʢʘ ʚʨʝʟʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʧʝʨʚʦʡ ʪʦʯʢʦʡ ʧʝʨʚʦʛʦ 
ʧʨʠʤʠʪʠʚʘ ʢʦʥʪʫʨʘ ʠ ʠʤʝʝʪ ʪʠʧ çʥʘ ʢʦʥʪʫʨʝè. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʢʦʥʪʫʨ ʧʨʦʝʢʪʘ 
ʠʤʝʝʪ ʩʚʦʶ ʪʦʯʢʫ ʚʨʝʟʢʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʪʦʯʢʠ ʚʨʝʟʢʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʢʦʥʪʫʨʘ (ʚʥʫʪʨʝʥʥʠʡ ʠʣʠ ʚʥʝʰʥʠʡ) ʠ 
ʧʦʨʷʜʢʘ ʦʙʭʦʜʘ ʢʦʥʪʫʨʘ (ʧʦ ʠʣʠ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ). ʊʘʢ, ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʫʨʘ ʩ 
ʦʙʭʦʜʦʤ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʪʦʯʢʘ ʚʨʝʟʢʠ ʜʦʣʞʥʘ ʠʤʝʪʴ ʪʠʧ çʩʧʨʘʚʘ ʦʪ ʢʦʥʪʫʨʘ éè. 

ɿʘʤʝʯʘʥʠʝ. ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʘ ʧʦʜ ʛʝʥʝʨʘʮʠʶ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 
ʋʏʇʋ CNC-4000 ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʪʦʯʢʠ ʚʨʝʟʢʠ çé ʩ ʚʦʟʚʨʘʪʦʤ ʚ 
ʪʦʯʢʫ ʚʨʝʟʢʠè. 

ʇʘʨʘʤʝʪʨʳ ʪʦʯʢʠ ʚʨʝʟʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʦʢʥʝ çʇʘʨʘʤʝʪʨʦʚ ʧʨʠʤʠʪʠʚʘè ʧʨʠ ʫʩʪʘʥʦʚʢʝ 
ʪʦʯʝʢ ʚʨʝʟʢʠ (ʩʤ. ʧ.3.2.2). ɺ ʜʘʣʴʥʝʡʰʝʤ ʪʠʧ ʪʦʯʢʠ ʚʨʝʟʢʠ ʤʦʞʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ (ʩʤ. 
ʧ.3.2.3). 

ɿʘʤʝʯʘʥʠʝ. ʊʠʧ ʪʦʯʢʠ ʚʨʝʟʢʠ çʥʘʯʘʣʦ ʢʦʥʪʫʨʘ ʨʘʟʤʝʪʢʠè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʥʪʫʨ 
ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʤʝʪʢʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʤʝʪʯʠʢʘ. ʊʘʢʦʡ ʢʦʥʪʫʨ ʤʦʞʝʪ ʙʳʪʴ 
ʥʝʟʘʤʢʥʫʪʳʤ ʠ ʪʦʯʢʘ ʥʘʯʘʣʘ ʨʘʟʤʝʪʢʠ (ʪʦʯʢʘ ʚʨʝʟʢʠ) ʚʩʝʛʜʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʝʨʚʦʡ ʪʦʯʢʝ 
ʧʝʨʚʦʛʦ ʧʨʠʤʠʪʠʚʘ ʢʦʥʪʫʨʘ (ʜʘʞʝ ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʧʳʪʘʝʪʩʷ ʨʘʟʤʝʩʪʠʪʴ ʪʘʢʫʶ ʪʦʯʢʫ 
ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ ʢʦʥʪʫʨʘ). ʇʨʠ ʛʝʥʝʨʘʮʠʠ ʋʇ ʜʣʷ ʢʦʥʪʫʨʘ ʨʘʟʤʝʪʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʫʪ 
ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʤʝʪʯʠʢʦʤ ʧʨʠ ʣʶʙʦʤ ʚʳʙʦʨʝ 
ʪʝʭʥʦʣʦʛʠʠ (ʩʤ. 7.1 ). ʂʦʥʪʫʨ ʩʚʝʨʣʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʚʩʝʛʜʘ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ. 
ʂʦʥʪʫʨ, ʢʦʪʦʨʳʡ ʦʙʲʷʚʣʝʥ ʜʣʷ ʤʘʪʨʠʯʥʦʡ ʤʘʨʢʠʨʦʚʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʟʘʤʢʥʫʪʳʤ, ʠ 
ʩʦʩʪʦʷʪʴ ʠʟ ʦʜʥʦʛʦ ʧʨʠʤʠʪʠʚʘ-ʦʪʨʝʟʢʘ ʥʫʣʝʚʦʡ ʜʣʠʥʳ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʪʦʯʢʘ 
ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʤʘʨʢʠʨʦʚʱʠʢʘ. ʅʝ ʩʦʙʣʶʜʝʥʠʝ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʠʩʢʘʞʝʥʠʶ ʨʘʟʤʝʨʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ. 
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3.2.2. ʋʩʪʘʥʦʚʢʘ ʪʦʯʝʢ ʚʨʝʟʢʠ 

ʊʦʯʢʠ ʚʨʝʟʢʠ ʥʘ ʢʦʥʪʫʨʝ ʧʨʦʝʢʪʘ ʚʳʜʝʣʷʶʪʩʷ ʟʘʜʘʥʥʳʤ (3.4.6.1) ʮʚʝʪʦʤ. ʊʦʯʢʘ ʚʨʝʟʢʠ 
ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʪʦʣʴʢʦ ʥʘ ʘʢʪʠʚʥʦʤ ʧʨʠʤʠʪʠʚʝ ʘʢʪʠʚʥʦʛʦ ʢʦʥʪʫʨʘ. ɼʣʷ ʫʩʪʘʥʦʚʢʠ 
ʪʦʯʢʠ ʚʨʝʟʢʠ ʥʘ ʢʦʥʪʫʨʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

 

1. ʉʜʝʣʘʪʴ ʘʢʪʠʚʥʳʤ ʧʨʠʤʠʪʠʚ ʢʦʥʪʫʨʘ ʥʘ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʪʦʯʢʫ ʚʨʝʟʢʠ. 

2. ʋʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨ ʦʪʨʠʩʦʚʢʠ ʪʦʯʝʢ ʚʨʝʟʢʠ ʚ ʩʦʩʪʦʷʥʠʝ çɺʢʣʶʯʸʥè (3.4.6.2). ʕʪʦ 
ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʪʦʯʢʠ ʚʨʝʟʢʠ ʩʪʘʣʠ ʚʠʜʠʤʳʤʠ ʥʘ ʢʦʥʪʫʨʝ. 

3. ʅʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʊʦʯʢʘ ʚʨʝʟʢʠè  . 

4. ʅʝ ʥʘʞʠʤʘʷ ʢʥʦʧʢʠ ʤʳʰʠ ʫʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʥʘ ʪʦʯʢʫ ʘʢʪʠʚʥʦʛʦ 
ʧʨʠʤʠʪʠʚʘ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʩʪʠʪʴ ʪʦʯʢʫ ʚʨʝʟʢʠ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʝʥ 
ʧʦʷʚʠʪʴʩʷ ʢʨʫʞʦʢ ʦʪʦʙʨʘʞʘʶʱʠʡ ʪʦʯʢʫ ʚʨʝʟʢʠ (ʩʤ. ʨʠʩʫʥʦʢ). ʇʨʠ 
ʧʝʨʝʤʝʱʝʥʠʠ ʢʫʨʩʦʨʘ ʚʜʦʣʴ ʢʦʥʪʫʨʘ ʪʦʯʢʘ ʚʨʝʟʢʠ ʪʘʢ ʞʝ ʙʫʜʝʪ 
ʧʝʨʝʤʝʱʘʪʴʩʷ. 

5. ʅʘʞʘʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʜʣʷ ʬʠʢʩʘʮʠʠ ʪʦʯʢʠ. 

6. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ çʇʘʨʘʤʝʪʨʳ ʧʨʠʤʠʪʠʚʘè ʥʘ ʟʘʢʣʘʜʢʝ çɺʨʝʟʢʘè ʫʩʪʘʥʦʚʠʪʴ 
ʥʝʦʙʭʦʜʠʤʳʡ ʪʠʧ ʪʦʯʢʠ ʚʨʝʟʢʠ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʚʳʙʦʨ  ʢʦʤʘʥʜʦʡ çʆʂè. 

ʇʦʩʣʝ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʪʦʯʢʘ ʚʨʝʟʢʠ ʟʘʜʘʥʥʦʛʦ ʪʠʧʘ ʙʫʜʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʢʦʥʪʫʨʝ. ɺ 
ʜʘʣʴʥʝʡʰʝʤ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʤʝʱʝʥʘ ʚ ʜʨʫʛʦʝ ʤʝʩʪʦ ʢʦʥʪʫʨʘ ʩ ʧʦʤʦʱʴʶ ʪʝʭ ʞʝ 
ʦʧʝʨʘʮʠʡ. ʄʦʞʥʦ ʪʘʢʞʝ ʠʟʤʝʥʠʪʴ ʪʦʣʴʢʦ ʪʠʧ ʪʦʯʢʠ ʚʨʝʟʢʠ (3.2.3). 

ɽʩʣʠ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʋʩʪʘʥʦʚʠʪʴ ʪʦʯʢʫ ʚʨʝʟʢʠ ʚ ʥʘʯʘʣʦ 

ʬʨʘʛʤʝʥʪʘè , ʪʦ ʪʦʯʢʘ ʚʨʝʟʢʠ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʥʝʩʝʥʘ ʚ ʥʘʯʘʣʦ ʘʢʪʠʚʥʦʛʦ 
ʬʨʘʛʤʝʥʪʘ. 

 

3.2.3. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʪʠʧʘ ʪʦʯʝʢ ʚʨʝʟʢʠ 

ɼʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʠʧʘ ʪʦʯʢʠ ʚʨʝʟʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

 

1. ʆʪʢʨʳʪʴ ʦʢʥʦ çʇʨʠʤʠʪʠʚʳè ʜʝʨʝʚʘ ʧʨʠʤʠʪʠʚʦʚ ʢʦʥʪʫʨʘ 
(3.1.9.1). ʋʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʥʘ ʩʪʨʦʢʫ ʥʝʦʙʭʦʜʠʤʦʛʦ 
ʢʦʥʪʫʨʘ (ʘ ʥʝ ʥʘ ʧʨʠʤʠʪʠʚ ʢʦʥʪʫʨʘ!) ʠ ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ 
ʤʳʰʠ. ʇʨʠ ʵʪʦʤ ʚʳʙʨʘʥʥʳʡ ʢʦʥʪʫʨ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ 
(ʘ ʚʤʝʩʪʝ ʩ ʥʠʤ ʠ ʧʝʨʚʳʡ ʧʨʠʤʠʪʠʚ ʵʪʦʛʦ ʢʦʥʪʫʨʘ ï ʥʦ ʜʣʷ 
ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʵʪʦ ʟʥʘʯʝʥʠʷ ʥʝ ʠʤʝʝʪ). 

 

2. ʅʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʢʥʘ çʇʨʠʤʠʪʠʚʳè ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʇʘʨʘʤʝʪʨʳè    

ʠ ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʪʦʯʢʠ ʚʨʝʟʢʠ (ʩʤ. ʧ. 
3.2.2, ʰʘʛ ˉ 6). 
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3.3. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ. 

ɿʘʤʝʯʘʥʠʝ. ʕʪʠ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʚʳʧʦʣʥʝʥʠʷ ʩʮʝʥʘʨʠʷ (ʩʤ.ʧ. 3.4.6.5).ʇʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ 
ʚʩʝ ʥʝʟʘʤʢʥʫʪʳʝ ʢʦʥʪʫʨʘ ʠ ʢʦʥʪʫʨʘ ʨʘʟʤʝʪʢʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴʶ. 

3.3.1. ʅʘʟʥʘʯʝʥʠʝ ʨʝʞʠʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ. 

ɼʘʥʥʳʡ ʨʝʞʠʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʢʦʥʪʫʨʦʚ 
ʜʝʪʘʣʠ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʄʊʈ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʋʏʇʋ. 

 

ʆʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʟʜʝʩʴ ʥʫʞʥʦ ʩʦʙʣʶʜʘʪʴ ï ʚʥʘʯʘʣʝ ʜʦʣʞʥʳ 
ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʚʥʫʪʨʝʥʥʠʝ ʢʦʥʪʫʨʘ, ʠ ʧʦʩʣʝʜʥʠʤ ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʥʝʰʥʠʡ ʢʦʥʪʫʨ. 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʫʨʦʚ ʟʥʘʯʝʥʠʷ ʥʝ ʠʤʝʝʪ ʠ ʤʦʞʝʪ 
ʥʘʟʥʘʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ (ʥʘʧʨʠʤʝʨ ï ʩ ʮʝʣʴʶ 
ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʜʣʠʥʫ ʧʝʨʝʛʦʥʦʚ ʦʪ ʢʦʥʪʫʨʘ ʢ ʢʦʥʪʫʨʫ). 

3.3.2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʘ ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 
ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʅʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʌʦʨʤʠʨʦʚʘʪʴ ʦʙʭʦʜè . ʇʨʠ ʵʪʦʤ ʥʘ 
ʯʝʨʪʝʞʝ ʧʨʦʝʢʪʘ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʚʩʝ ʪʦʯʢʠ ʚʨʝʟʢʠ (ʩʤ. ʨʠʩʫʥʦʢ). 

 

ʇʨʠʤʝʨ ʜʣʷ ʜʝʪʘʣʠ. 

 

ʇʨʠʤʝʨ ʜʣʷ ʊʂʈ. 

2. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʢʫʨʩʦʨ ʥʘ ʪʦʯʢʘʭ ʚʨʝʟʢʠ ʚ 
ʥʫʞʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʥʘʞʠʤʘʪʴ ʠ ʦʪʧʫʩʢʘʪʴ ʣʝʚʫʶ 
ʢʥʦʧʢʫ ʤʳʰʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʝʢʪ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ, 
ʫʤʝʥʴʰʘʪʴ ʠʣʠ ʧʝʨʝʤʝʱʘʪʴ ʟʦʥʫ ʚʠʜʠʤʦʩʪʠ ʧʨʦʝʢʪʘ.  

3. ʇʦʩʣʝ ʚʳʙʦʨʘ ʦʯʝʨʝʜʥʦʡ ʪʦʯʢʠ ʚʨʝʟʢʠ ʥʘ ʧʨʦʝʢʪʝ ʙʫʜʝʪ 
ʦʪʦʙʨʘʞʘʪʴʩʷ ʤʘʨʰʨʫʪ ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ. ʅʝ ʟʘʙʳʚʘʡʪʝ 
ʧʦʜʪʚʝʨʞʜʘʪʴ ʚʳʙʦʨ ʦʯʝʨʝʜʥʦʡ ʪʦʯʢʠ ʥʘʞʘʪʠʝʤ ʠ 
ʦʪʧʫʩʢʘʥʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ.  
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4. ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʦʩʣʝʜʥʝʡ ʪʦʯʢʠ ʤʘʨʰʨʫʪ ʦʙʭʦʜʘ ʟʘʚʝʨʰʘʝʪʩʷ ʚʳʚʦʜʦʤ ʩʦʦʙʱʝʥʠʷ 
çʄʘʨʰʨʫʪ ʟʘʚʝʨʰʸʥè.  
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5.  ʅʘ ʯʝʨʪʝʞʝ ʜʝʪʘʣʠ ʙʫʜʝʪ ʧʦʢʘʟʘʥ ʤʘʨʰʨʫʪ ʦʙʭʦʜʘ ʧʨʠ 
ʦʙʨʘʙʦʪʢʝ ʢʦʥʪʫʨʦʚ. ʊʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʠ ʫʯʘʩʪʦʢ 
ʚʳʭʦʜʘ ʠʟ ʪʦʯʢʠ 0:0 ʩʪʦʣʘ ʚ ʧʝʨʚʫʶ ʪʦʯʢʫ ʚʨʝʟʢʠ. 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʤʝʥʷʝʪʩʷ 
ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʥʪʫʨʦʚ ʚ ʜʝʨʝʚʝ ʧʨʠʤʠʪʠʚʦʚ ʦʢʥʘ 
çʇʨʠʤʠʪʠʚʳè. ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʚ 
ʦʙʭʦʜʝ ʢʦʥʪʫʨ ʩʪʘʥʦʚʠʪʩʷ ʧʦʩʣʝʜʥʠʤ ʠ ʚ ʜʝʨʝʚʝ ʧʨʠʤʠʪʠʚʦʚ 
ʧʨʦʝʢʪʘ ʠ ʷʚʣʷʝʪʩʷ ʜʣʷ ʜʝʪʘʣʠ ʚʥʝʰʥʠʤ ʢʦʥʪʫʨʦʤ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʭʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʭʨʘʥʠʪʴ ʧʨʦʝʢʪ ʚ 
ɹɼ (3.5). 

3.3.3. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ. 

ʅʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʌʦʨʤʠʨʦʚʘʪʴ ʦʙʭʦʜ ʢʦʥʪʫʨʦʚ ʜʝʪʘʣʠ: 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤè . ʇʨʠ ʵʪʦʤ ʥʘ ʯʝʨʪʝʞʝ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ ʜʝʪʘʣʠ ʧʨʠ ʨʝʟʢʠ. 

3.3.4. ʂʦʥʪʫʨʘ ʨʘʟʤʝʪʢʠ, ʩʚʝʨʣʝʥʠʷ, ʤʘʨʢʠʨʦʚʢʠ. 

ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʚ ʧʨʦʝʢʪ ʚʤʝʩʪʝ ʩ ʢʦʥʪʫʨʘʤʠ ʜʝʪʘʣʠ ʚʥʦʩʠʪʴ ʠ ʢʦʥʪʫʨʘ ʜʣʷ ʨʘʟʤʝʪʢʠ, 
ʩʚʝʨʣʝʥʠʷ ʠ ʤʘʨʢʠʨʦʚʢʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʦʥʪʫʨ ʨʘʟʤʝʪʢʠ ʵʪʦ ʦʙʳʯʥʳʡ 
ʢʦʥʪʫʨ. ʇʘʨʘʤʝʪʨʳ ʢʦʥʪʫʨʘ ʨʘʟʤʝʪʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʪʦʯʢʠ ʚʨʝʟʢʠ (ʩʤ.3.2.1). 

ʂʦʥʪʫʨ ʨʘʟʤʝʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʟʘʤʢʥʫʪ. ɽʩʣʠ ʢʦʥʪʫʨ ʨʘʟʤʝʪʢʠ ʥʝ ʟʘʤʢʥʫʪ, ʪʦ ʬʫʥʢʮʠʷ 
ʚʳʢʣʶʯʝʥʠʷ ʨʘʟʤʝʪʯʠʢʘ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʩʪʘʚʣʝʥʘ ʚ ʢʦʥʮʝ ʢʦʥʪʫʨʘ. 

ʅʠʞʝ ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʧʨʦʝʢʪʘ ʠ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʬʣʘʥʮʘ ʩ ʨʘʟʤʝʪʢʦʡ ʧʦʜ 
ʩʚʝʨʣʝʥʠʝ ʯʝʪʳʨʸʭ ʦʪʚʝʨʩʪʠʡ. 

 
N001 G00  X360 Y1740 
N002 M76 T0 
N003 M78 T0 
N004 G01  X600 Y600 
N005  Y-600 
N006  X-600 Y600 
N007 M79 T0 
N008 G00  X1420 Y820 
N009 M78 T0 
N010 G01  X600 Y600 
N011  Y-600 
N012  X-600 Y600 
N013 M79 T0 
N014 G00  X1440 Y-2040 
N015 M78 T0 
N016 G01  X600 Y600 
N017  Y-600 

N018  X-600 Y600 

 
N019 M79 T0 
N020 G00  X-1480 Y-2080 
N021 M78 T0 
N022 G01  X600 Y600 
N023  Y-600 
N024  X-600 Y600 
N025 M79 T0 
N026 M77 T0 
N027 G00  X2118 Y171 
N028 M71 T0 G01  X-97 Y-24 
N029  G41  G02 I-1701 J1053 
N030 M74 T0 G40  G01  X23 Y-97 
N031 G00  X-1024 Y1150 
N032 M71 T0 
N033  G03 I-700 
N034 M74 T0  

N035 M02 

 
 

 

 

ɺ ʜʝʨʝʚʝ ʧʨʠʤʠʪʠʚʦʚ ʵʪʠ ʢʦʥʪʫʨʘ ʚʳʜʝʣʷʶʪʩʷ ʠʢʦʥʢʘʤʠ: 

 

ɸ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʝʪʘʣʝʡ ʢʦʥʪʫʨʘ ʨʘʟʤʝʪʢʠ ʠ ʩʚʝʨʣʝʥʠʷ, ʪʦʯʢʠ ʩʚʝʨʣʝʥʠʷ ʠ 
ʤʘʨʢʠʨʦʚʢʠ ʦʪʦʙʨʘʜʘʶʪʩʷ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ (ʩʤ. ʨʠʩʫʥʦʢ): 
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ʉʛʝʨʝʨʠʨʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʚʠʜ: 
N0001 G00 X2550 Y2200 
N0002 M33 L4 
N0003 M00 
N0004 M34 
N0005 G00 X-1850 Y-1080 
N0006 M76 T0 
N0007 M78 T0 
N0008 G01 X340 
N0009 X-190 Y-120 
N0010 Y270 
N0011 X1160 Y410 
N0012 Y-270 
N0013 X130 Y170 
N0014 X-250 
N0015 M79 T0 
N0016 M77 T0 
N0017 G00 X-1710 Y-130 
N0018 M32 Z30 
N0019 X1340 Y1500 
N0020 M32 Z30 
N0021 X350 Y-160 
N0022 M32 Z30 
N0023 X-1500 Y-1700 
N0024 M32 Z30 

N0025 X-190 Y360 

N0026 G00 X-178 Y-249 
N0027 M81 T0 G01 X128 Y78 
N0028 G41 D20 X-161 Y264 
N0029 X214 Y130 
N0030 G03 I648 J550 X1123 Y1255 
N0031 G01 X108 Y226 
N0032 X631 Y-304 
N0033 X-65 Y-135 
N0034 G03 I90 J-43 X47 Y-133 
N0035 G01 X589 Y-284 
N0036 G02 I-86 J-181 X114 Y-180 
N0037 G01 Y-301 
N0038 G02 I-100 X-72 Y-96 
N0039 G03 I72 J-239 X-108 Y-413 
N0040 G02 I-720 J-694 X128 Y-1224 
N0041 G01 X-455 
N0042 G03 I-394 J530 X-787 
N0043 G01 X-454 
N0044 G02 I848 J530 X-152 Y526 
N0045 G01 X-231 Y379 
N0046 G03 I-86 J-51 X-138 Y34 
N0047 G01 X-128 Y-78 
N0048 X-203 Y334 
N0049 M83 T0 G40 X-128 Y-78 

N0050 M02 

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʘʟʤʝʪʢʠ, ʩʚʝʨʣʝʥʠʷ ʠ ʤʘʨʢʠʨʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 
ʟʘʤʝʯʘʥʠʝ ʠʟ ʧ. 3.2.1. 

ʆʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʪʝʢʩʪʦʚʦʡ ʤʘʨʢʠʨʦʚʢʠ ʜʝʪʘʣʝʡ ʩʤ. ʧ. 3.1.11. çʊʝʢʩʪʦʚʘʷ ʤʘʨʢʠʨʦʚʢʘ 
ʜʝʪʘʣʝʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʤʝʪʯʠʢʘè. 
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3.4. ʉʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʦʪʨʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ, ʥʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʨʘʥʝʝ, ʬʫʥʢʮʠʠ 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʝʢʪʦʤ. ɿʘʜʘʥʥʫʶ ʬʫʥʢʮʠʶ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʣʠʙʦ ʥʘ 
ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʣʠʙʦ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʦʩʥʦʚʥʦʡ ʬʦʨʤʳ. 

 

3.4.1. ʆʙʥʦʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʂʦʤʘʥʜʘ çʆʙʥʦʚʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝè  ʧʦʟʚʦʣʷʝʪ ʟʘʥʦʚʦ ʧʝʨʝʨʠʩʦʚʘʪʴ ʚʩʝ ʦʙʲʝʢʪʳ 
ʧʨʦʝʢʪʘ ï ʧʨʠʤʠʪʠʚʳ ʢʦʥʪʫʨʘ, ʪʦʯʢʠ ʚʨʝʟʢʠ, ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ ʠ ʪ.ʧ. ʆʙʥʦʚʣʷʶʪʩʷ 
ʪʦʣʴʢʦ ʪʝ ʦʙʲʝʢʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʢʣʶʯʸʥ ʨʝʞʠʤ ʦʪʨʠʩʦʚʢʠ (3.4.6.2). 

 

3.4.2. ʋʩʪʘʥʦʚʢʘ ʪʦʯʢʠ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ 

ʂʦʤʘʥʜʘ çʋʩʪʘʥʦʚʢʘ 0:0è ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʪʦʯʢʫ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʚ ʣʶʙʫʶ ʪʦʯʢʫ 
ʩʪʦʣʘ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʵʪʦʡ ʢʦʤʘʥʜʳ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʤʳʰʠ ʚ ʥʫʞʥʫʶ ʪʦʯʢʫ 
ʥʘ ʧʦʣʦʪʥʝ ʩʪʦʣʘ ʠ ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʣʠ ʫʤʝʥʴʰʝʥʠʠ ʨʘʟʤʝʨʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʪʦʯʢʘ 
ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʚʩʝʛʜʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʣʝʚʳʡ ʥʠʞʥʠʡ ʫʛʦʣ ʵʢʨʘʥʘ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ 
ʨʘʟʤʝʨʦʚ ʩʪʦʣʘ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ) ʪʦʯʢʘ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʤʦʞʝʪ 
ʚʳʡʪʠ ʟʘ ʧʨʝʜʝʣʳ ʩʪʦʣʘ. 

 

3.4.3. ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠʟʦʙʨʘʞʝʥʠʷ (ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ). 

ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʤʘʥʜʘʤʠ çʋʚʝʣʠʯʠʪʴè   ʠ 

çʋʤʝʥʴʰʠʪʴè  ʠ ʩ ʧʦʤʦʱʴʶ ʢʦʣʝʩʘ ʤʳʰʠ. ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʜʠʩʢʨʝʪʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 

 

ˉ ʧ/ʧ ʄʘʩʰʪʘʙ ʚ ʤʤ/ʪʯʢ 

(ʤʠʣʣʠʤʝʪʨʦʚ ʚ ʪʦʯʢʝ ʵʢʨʘʥʘ) 

1 25 

2 20 

3 12,5 

4 10 

5 5 

6 4 

7 2,5 

8 2 

9 1,25 

10 1 

11 0.5 

12 0,4 

13 0,25 
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14 0,2 

15 0,125 

16 0,1 

 

ʊʝʢʫʱʠʡ ʤʘʩʰʪʘʙ ʦʪʨʘʞʘʝʪʩʷ ʚ ʣʝʚʦʤ ʦʢʥʝ ʩʪʘʪʫʩʥʦʡ ʩʪʨʦʢʠ ʛʣʘʚʥʦʡ ʬʦʨʤʳ 

. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʤʘʩʰʪʘʙʘ ʢʦʣʝʩʦʤ ʤʳʰʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʚ ʟʦʥʫ ʩʪʦʣʘ, 
ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ/ʫʤʝʥʴʰʝʥʘ ʠ ʚʨʘʱʝʥʠʝʤ ʢʦʣʝʩʘ ʤʳʰʠ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ 
ʤʘʩʰʪʘʙ ʦʪʨʠʩʦʚʢʠ. 

ʀʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʧʦʣʦʪʥʘ ʧʨʦʩʤʦʪʨʘ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ ʩ ʧʦʤʦʱʴʶ ʧʦʣʦʩ 
ʧʨʦʢʨʫʪʢʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʦʟʣʝ ʧʨʘʚʦʛʦ ʠ ʥʠʞʥʝʛʦ ʢʨʘʸʚ ʩʪʦʣʘ ʦʪʨʠʩʦʚʢʠ. ʊʦʛʦ ʞʝ 
ʵʬʬʝʢʪʘ ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʥʘʞʘʚ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʥʘ ʧʦʣʦʪʥʝ ʩʪʦʣʘ (ʢʫʨʩʦʨ ʠʟʤʝʥʠʪ 

ʩʚʦʡ ʚʠʜ ʥʘ ) ʠ, ʥʝ ʦʪʧʫʩʢʘʷ ʢʥʦʧʢʫ, çʪʘʱʠʪʴè ʧʦʣʦʪʥʦ ʚ ʥʫʞʥʫʶ ʩʪʦʨʦʥʫ.  

 

3.4.4. ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʢʦʥʪʫʨʘ 

ʊʦʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʫʩʪʘʥʦʚʢʠ ʧʦʩʣʝ ʧʝʨʝʤʝʱʝʥʠʷ ʜʣʷ ʢʦʥʪʫʨʘ 

ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʫ çʇʝʨʝʤʝʩʪʠʪʴè . ʇʦ 
ʵʪʦʡ ʢʦʤʘʥʜʝ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ çʅʘʯʘʣʦ ʢʦʥʪʫʨʘè ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʳʭ ʢʦʦʨʜʠʥʘʪ ʥʘʯʘʣʘ ʢʦʥʪʫʨʘ (ʧʝʨʚʦʡ ʪʦʯʢʠ 
ʧʝʨʚʦʛʦ ʧʨʠʤʠʪʠʚʘ ʢʦʥʪʫʨʦʚ). ʅʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʪʦʯʥʳʝ 
ʢʦʦʨʜʠʥʘʪʳ ʧʝʨʚʦʡ ʪʦʯʢʠ ʢʦʥʪʫʨʘ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè. 
ɺʚʝʜʸʥʥʳʝ ʟʥʘʯʝʥʠʝ ʥʝʤʝʜʣʝʥʥʦ ʚʩʪʫʧʷʪ ʚ ʩʠʣʫ ʠ ʢʦʥʪʫʨ 
ʧʝʨʝʤʝʩʪʠʪʩʷ ʚ ʟʘʜʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

 

3.4.5. ʀʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʦʯʢʘʤʠ 

 

ʈʝʞʠʤ çʇʦʢʘʟʘʪʴ ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨè  ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʠʪʴ 
ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʶʙʳʤʠ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʩʪʦʣʘ. ɼʣʷ ʵʪʦʛʦ 
ʧʦʩʣʝ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʚ 
ʧʝʨʚʫʶ ʪʦʯʢʫ, ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʣʘʚʠʰʫ ʤʳʰʠ ʠ, ʥʝ ʦʪʧʫʩʢʘʷ ʝʸ, 
ʪʷʥʫʪʴ çʨʝʟʠʥʦʚʫʶ ʥʠʪʴè ʢʦ ʚʪʦʨʦʡ ʪʦʯʢʝ. ɼʣʠʥʘ ʦʪʨʝʟʢʘ 
ʜʠʥʘʤʠʯʝʩʢʠ ʦʪʨʘʞʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʢʥʝ ʩʪʘʪʫʩʥʦʡ ʩʪʨʦʢʠ 
ʦʩʥʦʚʥʦʡ ʬʦʨʤʳ. 

ʇʦʩʣʝ ʦʪʧʫʩʢʘʥʠʷ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʨʘʙʦʪʘ ʚ ʵʪʦʤ ʨʝʞʠʤʝ 
ʟʘʚʝʨʰʘʝʪʩʷ. 

 

mailto:oaozont@te.net.ua


ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʘʙʦʪʝ ʩ ʉɸʇʈ ʄɸʈʉ 3D 

ʆɸʆ ñɿʆʅʊò, ʊʦʨʛʦʚʘʷ ʤʘʨʢʘ ñɸʚʪʦʛʝʥʤʘʰò,  ʧʨʦʩʧʝʢʪ ʄʘʨʰʘʣʘ ɾʫʢʦʚʘ,103, ʛ. ʆʜʝʩʩʘ, 65104, ʋʢʨʘʠʥʘ, 

 ʪʝʣ. .   (+38048) 7170050, 7156940  ʬʘʢʩ. ʬʘʢʩ.  (+38048) 7170051, www.zont.com.ua, E-mail: oaozont@zont.com.ua  

29 

3.4.6. ʇʘʨʘʤʝʪʨʳ ʧʦʣʦʪʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

 

3.4.6.1. ʇʘʨʘʤʝʪʨʳ ʮʚʝʪʘ 

ɺʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʅʘʩʪʨʦʡʢʘè  ʠ ʚ 
ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ çʅʘʩʪʨʦʡʢʘè ʧʝʨʝʡʪʠ ʥʘ 
ʟʘʢʣʘʜʢʫ çʎʚʝʪʘè. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʤʦʞʥʦ 
ʫʩʪʘʥʦʚʠʪʴ ʞʝʣʘʝʤʳʝ ʮʚʝʪʘ ʦʪʨʠʩʦʚʢʠ ʦʙʲʝʢʪʦʚ 
ʩʪʦʣʘ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʱʸʣʢʥʫʪʴ ʤʳʰʢʦʡ ʥʘ 
ʟʘʜʘʥʥʦʤ ʮʚʝʪʝ ʠ ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʫʩʪʘʥʦʚʢʠ 
ʮʚʝʪʘ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʮʚʝʪ. 

 

ɿʘʤʝʯʘʥʠʝ. ʉʫʱʝʩʪʚʫʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ 
ʫʩʪʘʥʦʚʢʫ ʮʚʝʪʘ: ʮʚʝʪ ʪʦʯʝʢ ʚʨʝʟʢʠ ʠ ʮʚʝʪ 
ʘʢʪʠʚʥʦʛʦ ʧʨʠʤʠʪʠʚʦʚ ʥʝ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ ʩ 
ʮʚʝʪʦʤ ʥʠ ʦʜʥʦʛʦ ʜʨʫʛʦʛʦ ʦʙʲʝʢʪʘ. ʇʨʠ ʧʦʧʳʪʢʝ 
ʚʳʙʨʘʪʴ ʫʞʝ ʠʩʧʦʣʴʟʫʝʤʳʡ ʮʚʝʪ ʙʫʜʝʪ ʚʳʜʘʥʦ 
ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ. 

 

3.4.6.2. ʇʘʨʘʤʝʪʨʳ ʦʪʨʠʩʦʚʢʠ 

ɺʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʅʘʩʪʨʦʡʢʘè ʠ ʚ ʦʪʢʨʳʚʰʝʤʩʷ 
ʦʢʥʝ çʅʘʩʪʨʦʡʢʘè ʧʝʨʝʡʪʠ ʥʘ ʟʘʢʣʘʜʢʫ 
çʇʘʨʘʤʝʪʨʳ ʦʪʨʠʩʦʚʢʠè. ɺʢʣʶʯʠʚ ʠʣʠ ʚʳʢʣʶʯʠʚ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʞʠʤ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʚʠʜ 
ʦʪʨʠʩʦʚʢʠ ʧʨʦʝʢʪʘ ʥʘ ʧʦʣʦʪʥʝ ʩʪʦʣʘ. 

ʇʘʨʘʤʝʪʨ çʆʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳè 
ʧʝʨʝʢʣʶʯʘʝʪ ʨʝʞʠʤ ʚʳʚʦʜʘ ʥʘ ʵʢʨʘʥ ʢʦʦʨʜʠʥʘʪ 
ʢʫʨʩʦʨʘ ʥʘ ʩʪʦʣʝ. ʇʨʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 
ʢʦʦʨʜʠʥʘʪʘʭ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʤʝʱʝʥʠʝ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʢʦʥʯʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ 
ʜʦʙʘʚʣʝʥʥʦʛʦ ʚ ʧʨʦʝʢʪ ʧʨʠʤʠʪʠʚʘ.  

 

 

3.4.6.3. ʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ 

ɺr ʙʨʘʪʴ ʢʦʤʘʥʜʫ çʅʘʩʪʨʦʡʢʘè ʠ ʚ ʦʪʢʨʳʚʰʝʤʩʷ 
ʦʢʥʝ çʅʘʩʪʨʦʡʢʘè ʧʝʨʝʡʪʠ ʥʘ ʟʘʢʣʘʜʢʫ 
çʈʘʟʤʝʨʳè. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ 
ʫʩʪʘʥʦʚʢʫ ʨʘʟʤʝʨʦʚ: 

- ʧʦʣʦʪʥʘ ʩʪʦʣʘ 

- ʥʘʯʘʣʴʥʳʡ ʤʘʩʰʪʘʙ ʦʪʨʠʩʦʚʢʠ ʥʦʚʦʛʦ 
ʦʪʢʨʳʚʘʝʤʦʛʦ ʦʢʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

- ʧʘʨʘʤʝʪʨʳ ʣʠʩʪʘ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʢʦʪʦʨʳʝ 
ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʘʩʯʸʪʝ 
ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʨʘʩʢʨʦʶ (ʩʤ. ʧ. 6.2).  

ʈʘʟʤʝʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʜʠʩʢʨʝʪʘʭ 
ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ï ʪ.ʝ. ʚ 0.1 ʤʤ. 
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ɺʚʝʜʸʥʥʳʝ ʨʘʟʤʝʨʳ ʩʪʘʥʦʚʷʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʝʢʪʘ ʠ 
ʟʘʧʦʤʠʥʘʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ. 

ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʜʣʷ ʪʝʢʫʱʝʛʦ ʧʨʦʝʢʪʘ ʝʛʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʭʨʘʥʠʪʴ ʚ ɹɼ. 

 

3.4.6.4. ɼʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ 

ʅʘ ʟʘʢʣʘʜʢʝ çʇʨʦʯʠʝè ʚ ʦʢʥʝ çʅʘʩʪʨʦʡʢʘè ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʦʚʣʷʪʴ ʩʧʠʩʦʢ ʧʨʠʤʠʪʠʚʦʚè ï ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʥʦʚʣʝʥʠʝ ʜʝʨʝʚʘ ʧʨʠʤʠʪʠʚʦʚ ʚ ʦʢʥʝ çʇʨʠʤʠʪʠʚʳè ʧʨʠ ʣʶʙʳʭ 
ʠʟʤʝʥʝʥʠʷʭ ʢʦʥʪʫʨʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʠʜʸʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʘʥʜʫ 
çʆʙʥʦʚʠʪʴè; 

- çʧʦʢʘʟʳʚʘʪʴ ʥʘʩʪʨʦʡʢʠ ʢʦʤʧʠʣʷʮʠʠè ï ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ ʨʝʞʠʤ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘ ʦʢʥʘ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʢʦʤʧʠʣʷʮʠʠ ʧʝʨʝʜ ʚʭʦʜʦʤ ʚ ʨʝʞʠʤ 
ʛʝʥʝʨʘʮʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ (ʩʤ. ʧ.6). 

3.4.6.5.ʇʘʨʘʤʝʪʨʳ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 
ʜʝʪʘʣʝʡ (ʩʮʝʥʘʨʠʡ ʦʙʨʘʙʦʪʢʠ) 

ʅʘ ʟʘʢʣʘʜʢʝ çʉʮʝʥʘʨʠʡè ʚ ʦʢʥʝ 
çʅʘʩʪʨʦʡʢʘè ʨʘʟʤʝʱʝʥʳ ʧʘʨʘʤʝʪʨʳ, 
ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʥʪʫʨʦʚ 
ʜʝʪʘʣʠ ʧʨʠ ʠʤʧʦʨʪʝ ʜʝʪʘʣʠ ʠʟ DXF-
ʬʘʡʣʘ ʠʣʠ ʧʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ 
ñɺʳʧʦʣʥʠʪʴ ʩʮʝʥʘʨʠʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʦʝʢʪʘ ʜʣʷ ʪʝʢʫʱʝʛʦ ʧʨʦʝʢʪʘò  
(ʩʤ.ʧ. 3.4.10). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʩʮʝʥʘʨʠʠ, ʢʦʥʪʫʨʘ 
ʧʨʦʝʢʪʘ (ʜʝʪʘʣʠ) ʙʫʜʫʪ ʦʙʨʘʙʦʪʘʥʳ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ 
ʠʩʢʣʶʯʠʪʴ ʨʫʯʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʨʦʝʢʪʘ ʢ 
ʛʝʥʝʨʘʮʠʠ ʋʇ. 

ʇʘʨʘʤʝʪʨ çɿʦʥʘ ʩʪʳʢʦʚʢʠ ʢʦʥʪʫʨʦʚ ʚ 
DXFè ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʤʝʨ 
ʦʙʣʘʩʪʠ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʙʫʜʫʪ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʨʘʥʷʪʴʩʷ ʨʘʟʨʳʚʳ 
ʢʦʥʪʫʨʦʚ ʚ DXF-ʯʝʨʪʝʞʝ ʜʝʪʘʣʠ. 

 

3.4.7. ʆʪʦʙʨʘʞʝʥʠʝ ʢʦʦʨʜʠʥʘʪ 

 

ʇʦ ʢʦʤʘʥʜʝ çʆʪʥʦʩʠʪʝʣʴʥʳʝ/ʘʙʩʦʣʶʪʥʳʝ ʢʦʦʨʜʠʥʘʪʳè  

 ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʠ ʦʩʪʘʚʠʪʴ ʚʩʝʛʜʘ ʚʠʜʠʤʳʤ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʢʥʦ çʂʦʦʨʜʠʥʘʪʳè. ɺ ʥʸʤ ʦʪʨʘʞʘʶʪʩʷ 
ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʠ ʘʙʩʦʣʶʪʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʢʫʨʩʦʨʘ ʤʳʰʠ 
ʥʘ ʩʪʦʣʝ ʠ ʜʣʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʪʨʝʟʢʘ (ʧʦ ʦʪʥʦʰʝʥʠʶ 
ʢ ʧʦʩʣʝʜʥʝʡ ʪʦʯʢʝ ʧʦʩʣʝʜʥʝʛʦ ʜʦʙʘʚʣʝʥʥʦʛʦ ʚ ʧʨʦʝʢʪ 
ʧʨʠʤʠʪʠʚʘ). 
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3.4.8. ʈʠʩʫʥʢʠ ʥʘ ʧʦʣʦʪʥʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʇʦ ʢʦʤʘʥʜʝ çʈʠʩʫʥʦʢè   ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʩ ʜʠʩʢʘ ʪʦʯʝʯʥʳʡ ʨʠʩʫʥʦʢ (ʚ ʬʦʨʤʘʪʝ BMP) 
ʠ ʦʪʦʙʨʘʟʠʪʴ ʝʛʦ ʥʘ ʧʦʣʦʪʥʝ ʩʪʦʣʘ. ʈʠʩʫʥʦʢ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʪʦʣʴʢʦ ʝʩʣʠ ʚʢʣʶʯʸʥ 
ʨʝʞʠʤ çʆʪʦʙʨʘʞʘʪʴ ʨʠʩʫʥʦʢè (3.4.6.2 ). 

 

3.4.9. ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʠ 

ʈʘʟʤʝʨ ʚʩʝʡ ʜʝʪʘʣʠ (ʚʩʝʭ ʝʸ ʬʨʘʛʤʝʥʪʦʚ) ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʝʥʳ ʠʣʠ 
ʫʤʝʥʴʰʝʥʳ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ 

çʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʜʝʪʘʣʠè .  

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ  

 

 

ʅʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (ʮʝʣʘʷ ʠ ʜʨʦʙʥʘʷ ʯʘʩʪʠ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʦʢʥʘʭ) ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè. 

ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʜʝʪʘʣʠ, ʪʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʪʢʘʟè. 

 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʵʪʘ ʢʦʤʘʥʜʘ ʤʝʥʷʝʪ ʨʝʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʜʝʪʘʣʠ, ʘ ʥʝ 
ʤʘʩʰʪʘʙʠʨʫʝʪ ʝʸ ʠʟʦʙʨʘʞʝʥʠʝ (ʢʘʢ ʚ ʧ. 3.4.3). 

3.4.10. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʢʦʥʪʫʨʦʚ ʧʨʦʝʢʪʘ. 

ʆʧʝʨʘʮʠʷ ñɺʳʧʦʣʥʠʪʴ ʩʮʝʥʘʨʠʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʜʣʷ ʪʝʢʫʱʝʛʦ ʧʨʦʝʢʪʘò  ʧʦʟʚʦʣʷʝʪ 
ʚʳʧʦʣʥʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʦʙʨʘʙʦʪʢʫ ʢʦʥʪʫʨʦʚ ʜʝʪʘʣʠ ʩʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʷʤ 
ʚ ʩʮʝʥʘʨʠʠ (ʩʤ.ʧ. 3.4.6.5).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʝʥʘ ʨʫʯʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ 
ʥʘʟʥʘʯʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ ʚʨʝʟʢʠ ʠ ʪ.ʧ. 
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3.5. ʉʦʭʨʘʥʝʥʠʝ ʧʨʦʝʢʪʘ ʚ ɹɼ 

ɼʣʷ ʩ  ʦʭʨʘʥʝʥʠʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʚ ɹɼ ʥʫʞʥʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ 

çʉʦʭʨʘʥʠʪʴè  . ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ çʉʦʭʨʘʥʝʥʠʝ ʜʝʪʘʣʠ (ʙʣʦʢʘ, ʊʂʈ) ʚ ɹɼè: 

 

ɺ ʦʢʥʝ ʧʨʦʝʢʪʦʚ ʢʘʞʜʳʡ ʪʠʧ ʧʨʦʝʢʪʘ ʧʦʜʩʚʝʯʠʚʘʝʪʩʷ ʩʚʦʠʤ ʮʚʝʪʦʤ: 

. ʉ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʘ ʤʦʞʥʦ ʦʪʬʠʣʴʪʨʦʚʘʪʴ ʩʧʠʩʦʢ 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʦʙʲʝʢʪʦʚ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʟʘʧʠʩʠ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ  ʠ ʚ ʜʦʙʘʚʣʝʥʥʦʡ ʟʘʧʠʩʠ 
ʚʚʝʩʪʠ ʥʘʟʚʘʥʠʝ ʜʝʪʘʣʠ. 

ɼʣʷ ʟʘʤʝʥʳ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʧʠʩʠ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ . 

ʄʦʞʥʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʠʟʤʝʥʠʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʜʝʪʘʣʠ ʠ ʝʸ ʦʧʠʩʘʥʠʝ. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ    ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ɹɼ. 

ɼʣʷ ʚʳʭʦʜʘ ʠʟ ʨʝʞʠʤʘ ʠ ʜʣʷ ʦʪʢʘʟʘ ʦʪ ʩʦʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʪʤʝʥʘè. 

¶ ʂʦʥʪʫʨ ʪʝʢʫʱʝʡ ʜʝʪʘʣʠ ʚ ɹɼ 

¶ ʆʢʥʦ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ 
ʩʦʭʨʘʥʷʝʤʦʡ ʜʝʪʘʣʠ 

¶ ʊʝʢʫʱʘʷ ʜʝʪʘʣʴ ɹɼ 

¶ ʆʧʠʩʘʥʠʝ ʪʝʢʫʱʝʡ ʜʝʪʘʣʠ ɹɼ. 

¶ ʂʥʦʧʢʠ ʥʘʚʠʛʘʮʠʠ ʧʦ ɹɼ 
ʜʝʪʘʣʝʡ. 

¶ ʆʢʥʦ ʜʣʷ ʧʦʠʩʢʘ ʧʦ ʠʤʝʥʠ 

¶ ɺʳʙʦʨ ʬʠʣʴʪʨʘ ʦʪʦʙʨʘʞʝʥʠʷ 
ʦʙʲʝʢʪʦʚ 

¶ ʂʥʦʧʢʠ ʚʳʙʦʨʘ ʦʧʝʨʘʮʠʡ 
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3.6. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ 

ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʦʭʨʘʥʸʥʥʦʛʦ ʨʘʥʝʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʛʨʫʟʠʪʴ 

ʝʛʦ ʠʟ ɹɼ ʧʦ ʢʦʤʘʥʜʝ çʆʪʢʨʳʪʴ ʧʨʦʝʢʪè  .  

 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ çɿʘʛʨʫʟʢʘ ʜʝʪʘʣʠ (ʙʣʦʢʘ, ʊʂʈ) ʠʟ ɹɼè ʫʩʪʘʥʦʚʠʪʴ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ 
ʥʫʞʥʦʡ ʜʝʪʘʣʠ ʚ ʩʧʠʩʢʝ ʜʝʪʘʣʝʡ ʠ ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʣʘʚʠʰʠ ʤʳʰʠ. ɺʳʙʨʘʥʥʘʷ ʟʘʧʠʩʴ 
ʩʪʘʥʦʚʠʪʩʷ ʪʝʢʫʱʝʡ. 

ɼʣʷ ʟʘʛʨʫʟʢʠ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʪʢʨʳʪʴè 

ʇʨʠ ʟʘʛʨʫʟʢʝ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʨʝʞʠʤ ʟʘʛʨʫʟʢʠ ʪʝʢʩʪʘ ʨʘʟʤʝʪʢʠ: 

. 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʜʦʩʪʫʧʥʳ ʚʩʝ ʦʧʝʨʘʮʠʠ 
ʦʧʠʩʘʥʥʳʝ ʨʘʥʝʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ï ʠʟʤʝʥʝʥʠʝ ʠ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ 
ʧʨʠʤʠʪʠʚʦʚ, ʥʘʟʥʘʯʝʥʠʝ ʪʦʯʝʢ ʚʨʝʟʢʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʭʦʜʘ ʠ ʪ.ʧ. ʆʛʨʘʥʠʯʝʥʠʷ 
ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʜʣʷ ʊʂʈ. 

ʅʘ ʟʘʢʣʘʜʢʫ ʀʅʌʆʈʄɸʎʀʗ ʢʦʧʠʨʫʝʪʩʷ ʦʧʠʩʘʥʠʝ ʧʨʦʝʢʪʘ ʠʟ ɹɼ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ 
ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʦ. ʉʢʦʨʨʝʢʪʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʘ ʚ ɹɼ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 
ʧʨʦʝʢʪʘ ʧʦʩʣʝ ʝʛʦ ʠʟʤʝʥʝʥʠʷ. 

ʇʦʩʣʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʟʤʝʥʸʥʥʳʡ ʧʨʦʝʢʪ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʚ ɹɼ (3.5). 

ʇʘʨʘʤʝʪʨ çʂʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡè ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʧʨʠ ʦʪʢʨʳʪʠʠ ʧʨʦʝʢʪʘ ʜʝʪʘʣʠ 
ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʨʪʳ ʨʘʩʢʨʦʷ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʜʘʥʥʦʛʦ ʪʠʧʘ ʚ 
ʨʘʩʢʨʦʝ. 

 

3.7. ʀʤʧʦʨʪʠʨʦʚʘʥʠʝ DXF, DSTV -ʬʘʡʣʦʚ 

ʂʘʢ ʙʳʣʦ ʦʧʠʩʘʥʦ ʚʳʰʝ, ʩʠʩʪʝʤʘ ʄɸʈʉ ʦʩʥʘʱʝʥʘ ʚʩʪʨʦʝʥʥʳʤ ʧʨʦʙʣʝʤʥʦ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʛʨʘʬʠʯʝʩʢʠʤ ʨʝʜʘʢʪʦʨʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʩʦʟʜʘʥʠʝ ʯʝʨʪʝʞʝʡ 
ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʋʏʇʋ. 

 

mailto:oaozont@te.net.ua


ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʘʙʦʪʝ ʩ ʉɸʇʈ ʄɸʈʉ 3D 

ʆɸʆ ñɿʆʅʊò, ʊʦʨʛʦʚʘʷ ʤʘʨʢʘ ñɸʚʪʦʛʝʥʤʘʰò,  ʧʨʦʩʧʝʢʪ ʄʘʨʰʘʣʘ ɾʫʢʦʚʘ,103, ʛ. ʆʜʝʩʩʘ, 65104, ʋʢʨʘʠʥʘ, 

 ʪʝʣ. .   (+38048) 7170050, 7156940  ʬʘʢʩ. ʬʘʢʩ.  (+38048) 7170051, www.zont.com.ua, E-mail: oaozont@zont.com.ua  

34 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʝ ʯʝʨʪʝʞʠ ʜʝʪʘʣʝʡ, ʩʦʟʜʘʥʥʳʝ ʚ 
ʜʨʫʛʠʭ CAD-ʩʠʩʪʝʤʘʭ (ʥʘʧʨʠʤʝʨ ï AutoCad). ʀʤʧʦʨʪʠʨʫʝʤʳʡ ʬʘʡʣ ʯʝʨʪʝʞʘ ʜʦʣʞʝʥ ʙʳʪʴ 
ʩʦʟʜʘʥ ʚ ʬʦʨʤʘʪʝ ʬʘʡʣʘ ʦʙʤʝʥʘ ʯʝʨʪʝʞʘʤʠ DXF ʠʣʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ DSTV 
(Deutsche Stahlbau-Verband) .  

 

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʯʝʨʪʝʞʘ: 

¶ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʪʨʠ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʘ ï ʧʨʷʤʘʷ, ʜʫʛʘ ʠ 
ʦʢʨʫʞʥʦʩʪʴ; 

¶ ʯʝʨʪʸʞ ʜʦʣʞʝʥ ʩʦʩʪʦʷʪʴ ʠʟ ʥʘʙʦʨʘ ʟʘʤʢʥʫʪʳʭ ʢʦʥʪʫʨʦʚ. 

  

ɼʣʷ ʠʤʧʦʨʪʠʨʦʚʘʥʠʷ ʬʘʡʣʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ 

çʀʤʧʦʨʪ DXFè   ʠʣʠ çʀʤʧʦʨʪ DSTVè  .  

ʌʘʡʣʳ DXF ʨʘʩʰʠʨʝʥʠʝ .DXF, ʘ DSTV - .NC* (* - ʣʶʙʦʡ ʩʠʤʚʦʣ ʠʣʠ ʧʫʩʪʦ). 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʦʪʢʨʳʪʠʷ ʬʘʡʣʦʚ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʬʘʡʣ.  

 

ʇʨʝʜʧʨʦʩʤʦʪʨ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʜʣʷ DXF-ʬʘʡʣʦʚ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʫʞʥʦʛʦ ʬʘʡʣʘ ʠ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʆʪʢʨʳʪʴè ʦʪʢʨʦʝʪʩʷ ʥʦʚʦʝ  

 

ʚ ʢʦʪʦʨʦʤ ʥʫʞʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʚʚʝʩʪʠ ʥʦʚʦʝ ʠʤʷ ʧʨʦʝʢʪʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʧʦʨʪʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʥʦ ʦʢʥʦ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ, ʥʘ 
ʧʦʣʦʪʥʝ ʢʦʪʦʨʦʛʦ ʨʘʟʤʝʩʪʠʪʩʷ ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʡ ʯʝʨʪʸʞ. ʀʤʧʦʨʪʠʨʦʚʘʥʥʳʡ ʯʝʨʪʸʞ 
ʧʦʣʥʦʩʪʴʶ ʵʢʚʠʚʘʣʝʥʪʝʥ ʯʝʨʪʝʞʫ, ʩʦʟʜʘʥʥʦʤʫ ʚʦ ʚʩʪʨʦʝʥʥʦʤ ʨʝʜʘʢʪʦʨʝ ʠ ʩ ʥʠʤ 
ʜʦʧʫʩʪʠʤʳ ʚʩʝ ʦʧʝʨʘʮʠʠ, ʦʧʠʩʘʥʥʳʝ ʚ ʧ.3.1-3.7. 
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ɿʘʤʝʯʘʥʠʝ. ʇʨʠ ʠʤʧʦʨʪʝ DXF ʠ DSTV ʬʘʡʣʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 
ʦʙʨʘʙʦʪʢʘ ʩʦʟʜʘʚʘʝʤʦʡ ʜʝʪʘʣʠ ʩʦʛʣʘʩʥʦ ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʦʤʫ ʩʮʝʥʘʨʠʶ (ʩʤ.ʧ. 3.4.6.5). ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʝʥʘ ʨʫʯʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ 
ʥʘʟʥʘʯʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ ʚʨʝʟʢʠ ʠ ʪ.ʧ. 
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3.8. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʝʪʘʣʝʡ ʩ ʬʘʩʢʦʡ ʜʣʷ ʧʦʚʦʨʦʪʥʦʛʦ 
ʧʣʘʟʤʝʥʥʦʛʦ ʙʣʦʢʘ (ʇʇɹ). 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʛʦʪʦʚʢʠ ʋʇ ʜʣʷ ʚʳʨʝʟʘʥʠʷ ʜʝʪʘʣʝʡ ʩ 
ʬʘʩʢʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʇɹ ʥʘ ʄʊʈ, ʦʩʥʘʱʸʥʥʦʡ CNC4000B. ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ 
ʧʦʥʠʤʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʜʦʢʫʤʝʥʪʦʤ çʉʀʉʊɽʄɸ ʏʀʉʃʆɺʆɻʆ 
ʇʈʆɻʈɸʄʄʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ ɼʃʗ ʄʊʈ ʉ ʇʆɺʆʈʆʊʅʓʄ ʇʃɸɿʄɽʅʅʓʄ ɹʃʆʂʆʄ 
CNC4000B - ʈʫʢʦʚʦʜʩʪʚʦ ʦʧʝʨʘʪʦʨʘ ʠ ʪʝʭʥʦʣʦʛʘ. NC43000-20ʈʕè.  

ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʛʝʥʝʨʘʮʠʷ ʋʇ ʜʣʷ ʇʇɹ ʪʠʧʘ 2 (ʙʣʦʢ ʪʠʧʘ 1 ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ): 

 

 

 

ʉʠʩʪʝʤʘ ʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʘʰʠʥʳ ʪʝʨʤʠʯʝʩʢʦʡ ʨʝʟʢʠ (ʉʏʇʋ ʄʊʈ) ʠ 
ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ) ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪ ɹʧʦʜʛʦʪʦʚʢʫ ʠ 
ʦʪʨʘʙʦʪʢʫ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ (ʋʇ) ʜʣʷ ʨʝʟʢʠ ʜʝʪʘʣʝʡ ʩ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʠ 
ʜʚʫʩʪʦʨʦʥʥʝʡ ʬʘʩʢʦʡ ʩ ʧʨʠʪʫʧʣʝʥʠʝʤ ʠ ʙʝʟ ʧʨʠʪʫʧʣʝʥʠʷ (ʩʤ. ʨʠʩʫʥʦʢ)   

 

 

 

ɿɸʄɽʏɸʅʀɽ. ʇʇɹ ʪʠʧʘ 1 ʩʪʘʨʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʇʆ ʋʏʇʋ ʜʣʷ ʥʠʭ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʝʟʢʫ 
ʜʚʫʩʪʦʨʦʥʥʝʡ ʬʘʩʢʠ ʩ ʧʨʠʪʫʧʣʝʥʠʝʤ. ʆ ʚʦʟʤʦʞʥʦʩʪʷʭ ɺʘʰʝʛʦ ʇʇɹ ɺʳ ʤʦʞʝʪʝ ʫʟʥʘʪʴ ʫ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷ ï ʆɸʆ çɿʆʅʊè. 

ʌʘʩʢʘ ʩ ʧʨʠʪʫʧʣʝʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʝʟʘʥʘ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

¶ ʥʘ ʢʘʞʜʦʤ ʧʨʠʤʠʪʠʚʝ ʦʪʜʝʣʴʥʦ ʚʳʨʝʟʘʝʪʩʷ ʠ ʬʘʩʢʘ ʠ ʧʨʠʪʫʧʣʝʥʠʝ (ʧʘʨʘʤʝʪʨ 

 ʥʝ ʫʩʪʘʥʦʚʣʝʥ) ʩ 
ʚʳʢʣʶʯʝʥʠʝʤ ʧʣʘʟʤʳ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʩʦʩʝʜʥʠʡ ʧʨʠʤʠʪʠʚ ʩ ʬʘʩʢʦʡ; 

¶ ʦʜʥʠʤ ʥʝʧʨʝʨʳʚʥʳʤ ʨʝʟʦʤ ʙʝʟ ʚʳʢʣʶʯʝʥʠʷ ʧʣʘʟʤʳ ʥʘ ʚʩʝʭ ʩʦʩʝʜʥʠʭ ʧʨʠʤʠʪʠʚʘʭ 

(ʧʘʨʘʤʝʪʨ   ʫʩʪʘʥʦʚʣʝʥ). 

ʉʥʘʯʘʣʘ ʚʳʨʝʟʘʝʪʩʷ ʥʠʞʥʷʷ ʬʘʩʢʘ (ʧʦʜʨʝʟʘʥʠʝ ʜʝʪʘʣʠ, ʥʘʢʣʦʥ ʨʝʟʘʢʘ ʚ ç+è), ʧʦʪʦʤ 
ʚʝʨʪʠʢʘʣʴʥʦ ʚʳʨʝʟʘʝʪʩʷ ʧʨʠʪʫʧʣʝʥʠʝ, ʘ ʟʘʪʝʤ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ï ʚʝʨʭʥʷʷ ʬʘʩʢʘ 
(ʩʨʝʟʘʥʠʝ ʜʝʪʘʣʠ,  ʥʘʢʣʦʥ ʨʝʟʘʢʘ ʚ ç-è). 
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3.8.1. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʝʪʘʣʝʡ ʩ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʬʘʩʢʦʡ ʙʝʟ ʧʨʠʪʫʧʣʝʥʠʷ 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʩ ʬʘʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʣʥʦʩʪʴʶ 
ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʢʦʥʪʫʨ ʜʝʪʘʣʠ ʪʘʢ, ʯʪʦʙʳ ʙʳʣʠ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ:  

¶ - ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʭʦʜʘ ʢʦʥʪʫʨʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʜʘʥʦ ʪʘʢ,   ʯʪʦʙʳ ʜʝʪʘʣʴ ʚʩʝʛʜʘ 
ʦʩʪʘʚʘʣʘʩʴ ʩʧʨʘʚʘ, ʪ.ʝ. ʚʥʝʰʥʠʡ ʢʦʥʪʫʨ ï ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʚʥʫʪʨʝʥʥʠʝ ʢʦʥʪʫʨʘ 
ï ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ; 

¶ ʋʯʘʩʪʦʢ ʚʨʝʟʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʜʘʥ ʥʘ ʢʦʥʪʫʨʝ ʩ ʧʘʨʘʤʝʪʨʦʤ çʩʣʝʚʘ ʩ ʚʦʟʚʨʘʪʦʤ ʚ 

ʪʦʯʢʫè: . 

ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʬʘʩʢʠ ʜʣʷ ʧʨʠʤʠʪʠʚʦʚ ʢʦʥʪʫʨʘ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʆʪʢʨʳʪʴ ʦʢʥʦ ʩ ʜʝʨʝʚʦʤ ʧʨʠʤʠʪʠʚʦʚ ʢʦʤʘʥʜʦʡ  ʥʘ 
ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

2. ɺʳʙʨʘʪʴ ʥʫʞʥʳʡ ʧʨʠʤʠʪʠʚ ʢʦʥʪʫʨʘ. ɽʩʣʠ ʬʘʩʢʘ 
ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘ ʚʩʝʡ ʜʝʪʘʣʠ ï ʪʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 
ʣʶʙʦʡ ʧʨʠʤʠʪʠʚ ʢʦʥʪʫʨʘ. ɺʳʙʨʘʥʥʳʡ ʧʨʠʤʠʪʠʚ ʙʫʜʝʪ 
ʚʳʜʝʣʝʥ ʮʚʝʪʦʤ ʘʢʪʠʚʥʦʛʦ ʧʨʠʤʠʪʠʚʘ. 

3. ʆʪʢʨʳʪʴ ʦʢʥʦ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʤʠʪʠʚʘ   ʠ ʧʝʨʝʡʪʠ 

ʥʘ ʟʘʢʣʘʜʢʫ . ʋʩʪʘʥʦʚʠʪʴ ʥʫʞʥʦʝ ʟʥʘʯʝʥʠʝ 
ʫʛʣʘ ʬʘʩʢʠ  

, 

ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨ  

(ʧʘʨʘʤʝʪʨ  ʜʦʣʞʝʥ ʙʳʪʴ ʩʙʨʦʰʝʥ) 

ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ  ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 
ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ 
ʫʩʪʘʥʦʚʠʪʴ/ʩʙʨʦʩʠʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘ ʚʩʝʭ 

ʧʨʠʤʠʪʠʚʘʭ ʢʦʥʪʫʨʘ, ʥʫʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʥʦʧʢʘʤʠ  ʠ  
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

4. ʇʝʨʝʡʪʠ ʥʘ ʟʘʢʣʘʜʢʫ . ʋʩʪʘʥʦʚʠʪʴ ʥʫʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʧʨʘʚʢʠ ʥʘ ʰʠʨʠʥʫ 

ʨʝʟʘ .  ɺʅʀʄɸʅʀɽ! ɼʣʷ ʜʝʪʘʣʝʡ ʩ 
ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʬʘʩʢʦʡ ʙʝʟ ʧʨʠʪʫʧʣʝʥʠʷ ʧʦʧʨʘʚʢʘ ʥʘ ʰʠʨʠʥʫ ʨʝʟʘ ʜʦʣʞʥʘ 
ʙʳʪʴ ʫʯʪʝʥʘ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʋʇ! ɺ ʪʝʢʩʪʝ ʋʇ ʬʫʥʢʮʠʠ ʧʦʧʨʘʚʢʠ G41, G42 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʜʦʣʞʥʳ. ɽʩʣʠ ʚ ʋʇ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʫʥʢʮʠʠ ʧʦʧʨʘʚʢʠ G41, G42, 
ʪʦ ʨʝʘʣʴʥʘʷ ʧʦʧʨʘʚʢʘ ʙʫʜʝʪ ʨʘʚʥʘ ʩʫʤʤʝ ʧʦʧʨʘʚʦʢ, ʟʘʜʘʥʥʳʭ ʥʘ ʢʦʥʪʫʨʝ ʠ 
ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʄʊʈ ʜʣʷ ʬʫʥʢʮʠʡ  G41, G42. 
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ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʬʘʩʢʠ ʚ ʦʪʦʙʨʘʞʝʥʠʠ 
ʜʝʪʘʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʷʚʠʪʩʷ ʵʢʚʠʜʠʩʪʘʥʪʥʳʡ ʢʦʥʪʫʨ 
ʠ ʢʦʥʪʫʨ ʧʝʨʝʤʝʱʝʥʠʷ ʇʇɹ (ʪʦʣʴʢʦ ʜʣʷ ʇʇɹ ʪʠʧʘ 1) ʜʣʷ 
ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʨʝʟʘʥʠʷ ʜʝʪʘʣʠ ʧʦ ʢʦʥʪʫʨʫ ʩ ʬʘʩʢʦʡ. 
ʉʘʤ ʢʦʥʪʫʨ ʩ ʬʘʩʢʦʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ.  

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʦʠʟʚʝʩʪʠ ʟʘʧʠʩʴ ʧʨʦʝʢʪʘ ʚ ɹɼ (ʩʤ. ʧ. 3.5). 

ʇʨʠ ʛʝʥʝʨʘʮʠʠ ʋʇ ʜʣʷ ʜʝʪʘʣʝʡ ʬʘʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʧʝʨʝʜ ʨʝʞʠʤʦʤ  ʚ ʨʝʞʠʤʝ  ʥʘ 
ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʪʨʘʥʩʣʷʮʠʠ ʋʇè ʫʩʪʘʥʦʚʠʪʴ 
ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

 

¶ ʥʘ ʟʘʢʣʘʜʢʝ   : 

-  ʚʳʙʨʘʪʴ  ʪʠʧ ʇʇɹ: 

 

- ʫʩʪʘʥʦʚʠʪʴ ʟʘʜʘʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʝʡ ʙʣʦʢ ʧʘʨʘʤʝʪʨʳ ʚʳʣʝʪʘ ʨʝʟʘʢʘ (ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʦʩʠ ʝʛʦ ʧʦʚʦʨʦʪʘ) ï LV; 

 

- ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʜʫʛʠ ʜʣʷ ʢʦʥʪʫʨʘ ʇʇɹ. ʊʘʢ ʢʘʢ ʨʝʘʣʴʥʳʡ ʨʘʜʠʫʩ ʢʦʥʪʫʨʘ ʇʇɹ 
ʜʣʷ ʜʫʛ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʘʜʘʥʥʦʛʦ ʥʘ ʜʝʪʘʣʠ, ʟʥʘʯʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʨʘʜʠʫʩʘ ʟʘʚʠʩʠʪ 
ʦʪ ʚʝʣʠʯʠʥʳ ʚʳʣʝʪʘ ʨʝʟʘʢʘ LV ʇʇɹ. ʕʪʦʪ ʨʘʜʠʫʩ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʛʦ ʠ 
ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʦʥ ʥʝ ʙʳʣ ʩʣʠʰʢʦʤ ʤʘʣʳʤ. ɽʩʣʠ ʢʘʢʦʡ-ʪʦ ʠʟ 
ʨʘʜʠʫʩʦʚ ʙʫʜʝʪ ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʠʤ (ʦ ʯʸʤ ʙʫʜʝʪ ʚʳʜʘʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʨʠ 
ʛʝʥʝʨʘʮʠʠ ʋʇ), ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨ LV.  

- ʝʩʣʠ ʪʝʭʥʦʣʦʛʠʷ ʟʘʭʦʜʘ ʨʝʟʘʢʘ ʥʘ ʬʘʩʢʫ (ʢʨʦʤʝ ʫʯʘʩʪʢʦʚ ʚʨʝʟʢʠ ʥʘ ʢʦʥʪʫʨ ʩ 
ʬʘʩʢʦʡ) ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʤʝʱʝʥʠʝ ʩ ʢʦʥʪʫʨʘ ʜʝʪʘʣʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 
ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝ ʢʦʥʪʫʨʘ, ʪʦ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨ 
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. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʦ ʠ ʧʦʩʣʝ ʢʘʜʨʘ ʩ 
ʥʘʢʣʦʥʦʤ ʨʝʟʘʢʘ ʙʫʜʫʪ ʚʩʪʘʚʣʝʥʳ ʢʘʜʨʳ ʩʭʦʜʘ ʩ ʢʦʥʪʫʨʘ ʠ ʚʦʟʚʨʘʪʘ ʥʘ ʢʦʥʪʫʨ; 

- ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʟʥʘʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʝʥʝʨʘʮʠʠ ʋʇ ʜʣʷ 3D-ʙʣʦʢʘ 

;  

-  - ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 
ʧʦʩʣʝ ʫʯʘʩʪʢʠ ʚʳʭʦʜʘ ʩ ʬʘʩʢʠ ʩʨʘʟʫ ʩʣʝʜʫʝʪ ʧʝʨʝʭʦʜ ʥʘ ʜʨʫʛʦʡ ʢʘʜʨ.  

¶ ʥʘ ʟʘʢʣʘʜʢʝ  ʫʩʪʘʥʦʚʠʪʴ: 

- ʪʠʧ ʫʯʘʩʪʢʘ ʚʨʝʟʢʠ ʧʦʜ ʫʛʣʦʤ 90 ʛʨʘʜʫʩʦʚ ʙʝʟ ʟʝʨʢʘʣʴʥʦʛʦ ʚʳʭʦʜʘ 

; 

- ʪʨʝʙʫʝʤʫʶ ʚʳʩʦʪʫ ʟʘʟʦʨʘ ʥʘʜ ʣʠʩʪʦʤ ï LZ; 

  

- ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʚʠʜʠʩʪʘʥʪʳ:  

. 

 

ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʛʝʥʝʨʘʮʠʷ ʋʇ ʚ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ (ʩʤ. ʧ. 7).  

ɿʘʤʝʯʘʥʠʝ. ʇʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ ʋʇ ʜʣʷ ʇʇɹ ʪʠʧʘ 1 ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʪʦʣʴʢʦ 
ʢʦʥʪʫʨ ʜʚʠʞʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʇʇɹ, ʢʦʪʦʨʳʡ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʘʣʴʥʳʤ ʢʦʥʪʫʨʦʤ 
ʜʝʪʘʣʠ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʦʙʱʠʝ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʦʚʘʪʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʋʇ ʠ 
ʚʳʨʝʟʘʥʠʠ ʜʝʪʘʣʝʡ ʩ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʬʘʩʢʦʡ ʙʝʟ ʧʨʠʪʫʧʣʝʥʠʷ ʥʘ ʄʊʈ ʩ CNC4000B. 

1. ʋʧʨʘʚʣʷʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʚʳʨʝʟʘʥʠʷ ʜʝʪʘʣʝʡ ʩ ʬʘʩʢʦʡ ʜʦʣʞʥʘ ʙʳʪʴ 
ʧʦʜʛʦʪʦʚʣʝʥʘ ʪʦʣʴʢʦ ʚ ʉɸʇʈ ʄɸʈʉ. 

2. ʇʦʧʨʘʚʢʘ ʥʘ ʰʠʨʠʥʫ ʨʝʟʘ (ʵʢʚʠʜʠʩʪʘʥʪʘ) ʜʣʷ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʬʘʩʢʠ ʜʦʣʞʥʘ ʙʳʪʴ 
ʫʯʪʝʥʘ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʋʇ ʚ ʉɸʇʈ ʄɸʈʉ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʣʷ ʧʨʠʤʠʪʠʚʦʚ ʩ 
ʬʘʩʢʦʡ). ʇʨʠ ʵʪʦʤ ʧʦʧʨʘʚʢʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʡ ʥʘ ʧʨʠʤʠʪʠʚʘʭ ʩ ʧʨʷʤʦʣʠʥʝʡʥʳʤ 
ʨʝʟʦʤ ʠ ʨʝʟʦʤ ʩ ʬʘʩʢʦʡ. 

3.  ʇʨʠ  ʟʘʭʚʘʪʝ ʋʇ ʥʘ ʦʪʨʘʙʦʪʢʫ ʟʥʘʯʝʥʠʝ ʧʦʧʨʘʚʢʠ ʜʦʣʞʥʦ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʚ 0 ʚ 
ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʋʇ ʫʩʪʘʥʦʚʣʝʥʘ ʠ ʫʯʪʝʥʘ ʵʢʚʠʜʠʩʪʘʥʪʘ ʢʦʥʪʫʨʘ. 

4. ʇʨʠ ʟʘʭʚʘʪʝ ʋʇ ʥʘ ʦʪʨʘʙʦʪʢʫ ʦʙʷʟʘʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʫʞʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ  ʜʣʷ 
ʧʨʘʚʠʣʴʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʋʏʇʋ  ʩʢʦʨʦʩʪʠ ʨʝʟʢʠ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʬʘʩʢʦʡ. 

5. ɼʣʷ ʇʇɹ ʪʠʧʘ 1 ʉɸʇʈ ʄɸʈʉ ʛʝʥʝʨʠʨʫʝʪ ʋʇ ʩʪʨʦʛʦ ʜʣʷ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ Lv ʠ 
Lz.  ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʷʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʜʘʥʠʷ ʚʳʣʝʪʘ ʨʝʟʘʢʘ ʠ 
ʚʝʣʠʯʠʥʳ ʟʘʟʦʨʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʛʝʥʝʨʠʨʦʚʘʥʘ ʋʇ (ʩʤ. ʧʝʨʚʳʝ ʩʪʨʦʢʠ 

ʢʦʤʤʝʥʪʘʨʠʝʚ ʚ ʪʝʢʩʪʝ ʋʇ - ) ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʋʏʇʋ 

ʢʦʥʩʪʘʥʪʝ  ʠ ʨʝʘʣʴʥʦʤʫ ʚʳʣʝʪʫ ʥʘ ʇʇɹ. 

ɺʝʣʠʯʠʥʘ ʟʘʟʦʨʘ ʨʝʟʘʢʘ   ʤʦʞʝʪ 
ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʝʩʣʠ ʚ ʪʝʢʩʪʝ ʋʇ ʚʩʪʨʝʯʝʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʝ 
ʩʣʦʚʦ S. 
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ɺ ʩʣʫʯʘʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʟʘʜʘʥʥʳʭ ʚ ʪʝʢʩʪʝ ʋʇ ʨʝʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ 
ʥʘ ʄʊʈ, ʧʘʨʘʤʝʪʨʳ ʇʇɹ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʜʘʥʥʳʤʠ ʚ ʋʇ 
ʠʣʠ ʟʘʥʦʚʦ ʩʛʝʥʝʨʠʨʦʚʘʥʘ ʋʇ ʚ ʉɸʇʈ ʄɸʈʉ ʜʣʷ ʨʝʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺʅʀʄɸʅʀɽ! ʅʝ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʟʤʝʨʦʚ 
ʚʳʨʝʟʘʝʤʦʡ ʜʝʪʘʣʠ.  

6. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʋʇ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʧʨʘʚʠʣ: 

Á ɺʥʝʰʥʠʡ ʢʦʥʪʫʨ ʜʝʪʘʣʠ ʜʦʣʞʝʥ ʦʙʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʧʦ ʯʘʩʦʚʦʡ, ʘ ʚʥʫʪʨʝʥʥʠʝ 
- ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ.  

Á ʋʯʘʩʪʢʠ ʚʨʝʟʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʩʣʝʚʘ ʦʪ ʢʦʥʪʫʨʘ ʩ ʚʦʟʚʨʘʪʦʤ ʚ 
ʪʦʯʢʫ ʚʨʝʟʢʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʙʭʦʜʘ ʢʦʥʪʫʨʘ.  

Á ɽʩʣʠ ʚʝʩʴ ʢʦʥʪʫʨ ʜʦʣʞʝʥ ʚʳʨʝʟʘʪʴʩʷ ʩ ʬʘʩʢʦʡ, ʪʦ ʫʯʘʩʪʦʢ ʚʨʝʟʢʠ 
ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʥʘʟʥʘʯʘʪʴ ʥʘ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʧʨʠʤʠʪʠʚʘʭ. 

Á ɽʩʣʠ ʢʦʥʪʫʨ ʩʦʜʝʨʞʠʪ ʢʘʢ ʫʯʘʩʪʢʠ ʩ ʬʘʩʢʦʡ, ʪʘʢ ʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʝʟʦʤ, ʪʦ 
ʫʯʘʩʪʦʢ ʚʨʝʟʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʘʪʴ ʥʘ ʧʨʠʤʠʪʠʚʘʭ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ 
ʨʝʟʦʤ. 

Á ɼʚʘ ʩʦʩʝʜʥʠʭ ʧʨʠʤʠʪʠʚʘ ʥʝ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʬʘʩʢʠ. 

 

ɿɸʄɽʏɸʅʀɽ. ʇʇɹ ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴ ʪʨʘʝʢʪʦʨʠʶ ʚʳʭʦʜʷʱʫʶ ʟʘ ʧʨʝʜʝʣʳ ʣʠʩʪʘ, ʥʦ ʦʥʘ 
ʥʝ ʜʦʣʞʥʘ ʚʳʭʦʜʠʪʴ ʟʘ ʨʘʙʦʯʫʶ ʟʦʥʫ ʄʊʈ. 

3.8.2. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʝʪʘʣʝʡ ʩ ʬʘʩʢʦʡ ʩ ʧʨʠʪʫʧʣʝʥʠʝʤ 

ʇʝʨʝʜ ʟʥʘʢʦʤʩʪʚʦʤ ʩ ʵʪʠʤ ʨʘʟʜʝʣʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧ. 3.8.1. 

ʆʧʠʩʘʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʦ ʥʘ ʧʨʠʤʝʨʝ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚʦʡ ʋʇ. 

1. ɺ ʉɸʇʈʝ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʧʨʦʝʢʪ ʩ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʜʝʪʘʣʴʶ (ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢʚʘʜʨʘʪ 
100ʭ100ʤʤ, ʧʨʠʤʝʨ ʧʨʠʚʝʜʸʥ ʜʣʷ ʢʚʘʜʨʘʪʘ 200ʭ200ʤʤ) ʠ ʥʘ ʦʜʥʦʤ ʠʟ ʧʨʠʤʠʪʠʚʦʚ 
ʥʘʟʥʘʯʠʪʴ ʪʦʯʢʫ ʚʨʝʟʢʠ ʩʣʝʚʘ ʦʪ ʢʦʥʪʫʨʘ ʩ ʚʦʟʚʨʘʪʦʤ ʚ ʪʦʯʢʫ (ʥʘ ʨʠʩʫʥʢʝ ʦʙʚʝʜʝʥʦ 
ʢʨʘʩʥʳʤ): 
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2. ʆʪʢʨʳʪʴ ʦʢʥʦ ʜʝʨʝʚʘ ʧʨʠʤʠʪʠʚʦʚ  ʠ ʚʳʜʝʣʠʪʴ ʧʨʠʤʠʪʠʚ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ 
ʚʳʨʝʟʘʪʴʩʷ ʬʘʩʢʘ: 

 

3. ʆʪʢʨʳʪʴ ʦʢʥʦ ʇʘʨʘʤʝʪʨʦʚ ʧʨʠʤʠʪʠʚʘ  ʥʘ ʟʘʢʣʘʜʢʝ  ʠ ʫʩʪʘʥʦʚʠʪʴ 
ʟʘʜʘʥʥʳʡ ʫʛʦʣ ʬʘʩʢʠ ʠ ʪʦʣʱʠʥʫ ʧʨʠʪʫʧʣʝʥʠʷ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ:  

ɼʣʷ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʬʘʩʢʠ: 

 

ɼʣʷ ʜʚʫʩʪʦʨʦʥʥʝʡ ʬʘʩʢʠ: 
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4. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ  ʚ ʜʝʨʝʚʝ ʧʨʠʤʠʪʠʚʦʚ ʩʪʨʦʢʘ ʠʟʤʝʥʠʪ ʩʚʦʡ ʚʠʜ 

ʥʘ , ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ ʬʘʩʢʠ ʥʘ ʵʪʦʤ 
ʧʨʠʤʠʪʠʚʝ. ʉʘʤ ʧʨʠʤʠʪʠʚ ʢʦʥʪʫʨʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ (ʥʘ ʧʨʠʤʝʨʝ - ʦʜʥʦʩʪʦʨʦʥʥʷʷ 
ʬʘʩʢʘ): 

 

5. ʇʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʛʝʥʝʨʘʮʠʠ ʋʇ . ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ: 
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6. ʆʪʢʨʳʪʴ ʦʢʥʦ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʧʠʣʷʮʠʠ  ʠ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 
ʨʝʟʢʠ ʬʘʩʢʠ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ (ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʚʝʜʝʥʳ 
ʢʨʘʩʥʳʤ): 
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ʅʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ: 

1. ʚʢʣʶʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ  ʧʨʠʚʝʜʸʪ ʢ 
ʪʦʤʫ, ʯʪʦ ʚ ʋʇ ʙʫʜʝʪ ʚʩʪʘʚʣʝʥʦ ʩʣʦʚʦ Kéʫʢʘʟʳʚʘʶʱʝʝ ʪʦʣʱʠʥʫ ʤʝʪʘʣʣʘ ʧʨʠ 
ʚʳʨʝʟʢʝ ʧʨʠʪʫʧʣʝʥʠʷ. ʕʪʦ ʧʨʠʚʝʜʸʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʨʠ ʚʳʨʝʟʢʝ 
ʧʨʠʪʫʧʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʪʦʣʱʠʥʘ ʤʝʪʘʣʣʘ ʪʘʤ ʤʝʥʴʰʝ, ʯʝʤ ʪʦʣʱʠʥʘ ʣʠʩʪʘ. ʇʦ 
ʦʧʳʪʫ ʨʝʟʢʠ ʬʘʩʢʠ ʥʘ ʯʸʨʥʦʤ ʤʝʪʘʣʣʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʨʝʟʘ.   

2. ʚʳʢʣʶʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ  ʧʨʠʚʝʜʸʪ ʢ ʪʦʤʫ 

, ʯʪʦ ʚʳʭʦʜ ʧʦʩʣʝ ʚʳʨʝʟʘʥʠʷ ʚʝʨʭʥʝʡ ʬʘʩʢʠ 
ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʩɹʷ ʧʦʩʣʝ ʚʳʧʨʷʤʣʝʥʠʷ ʨʝʟʘʢʘ, ʯʪʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʜʝʪʘʣʝʡ 
ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʙʦʣʴʰʦʤʫ çʟʘʨʝʟʫè ʥʘ ʜʝʪʘʣʴ. 

3. ʚʢʣʶʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ  ʧʨʠʚʝʜʸʪ ʢ ʪʦʤʫ, ʯʪʦ ʋʇ 
ʙʫʜʝʪ ʩʛʝʥʝʨʠʨʦʚʘʥʘ ʜʣʷ ʨʝʟʢʠ ʬʘʩʢʠ ʦʜʥʠʤ ʥʝʧʨʝʨʳʚʥʳʤ ʨʝʟʦʤ ʙʝʟ 
ʚʳʢʣʶʯʝʥʠʷ ʧʣʘʟʤʳ. 

7. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʋʇ . ɺ ʦʢʥʝ  
ʙʫʜʝʪ ʩʛʝʥʝʨʠʨʦʚʘʥ ʪʝʢʩʪ ʋʇ ʜʣʷ ʨʝʟʢʠ ʬʘʩʢʠ (ʥʘ ʧʨʠʤʝʨʝ ʧʦʢʘʟʘʥʘ ʋʇ ʜʣʷ 
ʜʚʫʩʪʦʨʦʥʥʝʡ ʬʘʩʢʠ 45ʦ ʩ ʧʨʠʪʫʧʣʝʥʠʝʤ 3ʤ, ʪʦʣʱʠʥʘ ʤʝʪʘʣʣʘ ï 20ʤʤ ʠ 

ʚʳʢʣʶʯʝʥʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ) 
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ɼʣʷ ʚʢʣʶʯʸʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦʣʫʯʠʤ ʋʇ ʜʣʷ ʨʝʟʘ 
ʬʘʩʢʠ ʥʝʧʨʝʨʳʚʥʳʤ ʨʝʟʦʤ ʙʝʟ ʚʳʢʣʶʯʝʥʠʷ: 

 

 

ɼʘʣʝʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʤʝʨ ʩ ʚʳʢʣʶʯʝʥʥʳʤ ʧʘʨʘʤʝʪʨʦʤ 

 ʜʣʷ ʬʘʩʢʠ ʩ ʚʦʟʚʨʘʪʦʤ ʠ ʜʚʫʤʷ ʚʢʣʶʯʝʥʠʷʤʠ-
ʚʳʢʣʶʯʝʥʠʷʤʠ ʨʝʟʘ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʋʇ ʩ ʦʜʥʠʤ ʥʝʧʨʝʨʳʚʥʳʤ ʨʝʟʦʤ ʟʘʢʣʶʯʘʝʪʩʷ 
ʚ ʦʪʩʫʪʩʪʚʠʠ ʢʘʜʨʦʚ ʩ ʭʦʣʦʩʪʳʤ ʚʦʟʚʨʘʪʦʤ. 

8. ʇʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʥʦʡ ʋʇ . ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʘ ʜʦʣʞʝʥ ʙʳʪʴ 
ʧʦʣʫʯʝʥ ʢʦʥʪʫʨ ʠʟʦʙʨʘʞʸʥʥʳʡ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ: 
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9. ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʥʘ ʵʤʫʣʷʪʦʨʝ ʋʏʇʋ ʚ ɸʈʄʝ ʊʝʭʥʦʣʦʛʘ. ʇʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʋʇ ʚ ʋʏʇʋ ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴʩʷ ʢʦʥʪʫʨ 
ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ  (ʨʘʟʤʝʨʳ ʬʘʩʢʠ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʧʘʨʘʤʝʪʨʦʚ ʬʘʩʢʠ ʠ ʟʘʜʘʥʥʦʡ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʋʇ ʵʢʚʠʜʠʩʪʘʥʪʳ): 

 

10.  ʇʦʩʣʝ ʵʪʦʛʦ ʋʇ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʘ ʥʘ ʦʪʨʘʙʦʪʢʫ ʥʘ ʄʊʈ ʜʣʷ ʦʪʨʘʙʦʪʢʠ 
ʨʝʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʘʩʢʠ, ʪʘʢ ʢʘʢ ʪʝʩʪʦʚʘʷ ʋʇ ʩʛʝʥʝʨʠʨʦʚʘʥʘ ʜʣʷ 
çʠʜʝʘʣʴʥʦʛʦè ʨʝʟʘ, ʙʝʟ ʫʯʸʪʘ ʧʦʧʨʘʚʦʢ ʥʘ ʝʛʦ ʰʠʨʠʥʫ ʠ ʪ.ʧ. 
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ʅʠʞʝ ʚ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʢʘʜʨʦʚ ʋʇ ʜʣʷ ʨʝʟʢʠ ʬʘʩʢʠ ʠʟ ʧʨʠʤʝʨʘ ʵʪʦʛʦ 
ʨʘʟʜʝʣʘ.  

ʂɸɼʈ ʋʇ ʅɸɿʅɸʏɽʅʀɽ 

N0005 X2000 ʈʝʟʢʘ ʢʘʜʨʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʢʘʜʨʫ ʩ ʬʘʩʢʦʡ 

N0006 G01 X115 ɿʘʭʦʜ ʥʘ ʥʠʞʥʶʶ ʬʘʩʢʫ ʩ ʚʢʣʶʯʸʥʥʦʡ ʧʣʘʟʤʦʡ. 

ɺɸɾʅʆ: X115 ï ʚʝʣʠʯʠʥʘ ʩʤʝʱʝʥʠʷ ʥʘ 
ʥʠʞʥʶʶ ʬʘʩʢʫ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʜʣʝʞʠʪ 
ʫʪʦʯʥʝʥʠʶ (ʨʫʯʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʧʨʠ 
ʥʘʩʪʨʦʡʢʝ ʧʘʨʘʤʝʪʨʦʚ)- ʧʘʨʘʤʝʪʨ S1 ï ʩʤ. ʧ. 
3.3.  

N0007 U45 G10 Y-2000 V2 ɺʢʣʶʯʝʥʠʝ ʩʣʝʞʝʥʠʷ ʟʘ ʢʦʥʪʫʨʦʤ (G10), ʥʘʢʣʦʥ 
ʨʝʟʘʢʘ ʥʘ 45 ʛʨʘʜʫʩʦʚ (U45), ʚʳʙʦʨ ʠʟ ʪʘʙʣʠʮʳ 
ʩʢʦʨʦʩʪʠ ʨʝʟʢʠ ʜʣʷ ʵʪʦʛʦ ʫʛʣʘ (V2) ʠ ʨʝʟʢʘ ʬʘʩʢʠ 
(Y-2000) 

ɺɸɾʅʆ: U45 ï ʚʝʣʠʯʠʥʘ ʥʘʢʣʦʥʘ ʨʝʟʘʢʘ ʥʘ 
ʥʠʞʥʶʶ ʬʘʩʢʫ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʜʣʝʞʠʪ 
ʫʪʦʯʥʝʥʠʶ (ʨʫʯʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʧʨʠ 
ʥʘʩʪʨʦʡʢʝ ʧʘʨʘʤʝʪʨʦʚ) ï ʧʘʨʘʤʝʪʨ U1. 

N0008 G40 G00 M83 T0 Y2000 U0 G11 

 

ɺʦʟʚʨʘʪ ʥʘ ʥʘʯʘʣʦ ʥʠʞʥʝʡ ʬʘʩʢʠ: 

ɺʳʢʣʶʯʝʥʠʝ ʵʢʚʠʜʠʩʪʘʥʪʳ (G40), ʚʢʣʶʯʝʥʠʝ 
ʤʘʨʰʝʚʦʡ ʩʢʦʨʦʩʪʠ (G00), ʚʳʢʣʶʯʝʥʠʝ ʨʝʟʢʠ  
(M83 T0), ʧʝʨʝʤʝʱʝʥʠʝ (Y2000), ʚʦʟʚʨʘʪ ʨʝʟʘʢʘ ʚ 
ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ (U0), ʚʳʢʣʶʯʝʥʠʝ 
ʩʣʝʞʝʥʠʷ ʟʘ ʢʦʥʪʫʨʦʤ (G11) 

N0009 G01 X-115 ɺʦʟʚʨʘʪ ʩ ʢʦʥʪʫʨʘ ʥʠʞʥʝʡ ʬʘʩʢʠ  

ɺɸɾʅʆ: X-115 ï ʘʥʘʣʦʛʠʯʥʦ X115. 

N0010 G41 M82 T0 Y-2000 ʈʝʟʢʘ ʧʨʠʪʫʧʣʝʥʠʷ: 

ɺʢʣʶʯʝʥʠʝ ʵʢʚʠʜʠʩʪʘʥʪʳ (G41), ʚʢʣʶʯʝʥʠʝ 
ʧʣʘʟʤʳ (M82 T0), ʨʝʟʢʘ (Y-2000) 

N0011 G40 G00 M83 T0 Y2000 ɺʳʢʣʶʯʝʥʠʝ ʵʢʚʠʜʠʩʪʘʥʪʳ ʠ ʧʣʘʟʤʳ ʠ ʚʦʟʚʨʘʪ ʥʘ 
ʥʘʯʘʣʦ ʢʘʜʨʘ ʧʨʠʪʫʧʣʝʥʠʷ 

N0012 G01 M82 T0 X-85 ɿʘʭʦʜ ʥʘ ʚʝʨʭʥʶʶ ʬʘʩʢʫ ʩ ʚʢʣʶʯʝʥʠʝʤ ʧʣʘʟʤʳ 

ɺɸɾʅʆ: X-85 ï ʚʝʣʠʯʠʥʘ ʩʤʝʱʝʥʠʷ ʥʘ 
ʚʝʨʭʥʶʶ ʬʘʩʢʫ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʜʣʝʞʠʪ 
ʫʪʦʯʥʝʥʠʶ (ʨʫʯʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʧʨʠ 
ʥʘʩʪʨʦʡʢʝ ʧʘʨʘʤʝʪʨʦʚ)- ʧʘʨʘʤʝʪʨ S2 . 

N0013 G41 U-45 G10 Y-2000 V2 ɺʢʣʶʯʝʥʠʝ ʵʢʚʠʜʠʩʪʘʥʪʳ, ʥʘʢʣʦʥ ʥʘ ʫʛʦʣ ʚʝʨʭʥʝʡ 
ʬʘʩʢʠ, ʚʢʣʶʯʝʥʠʝ ʩʣʝʞʝʥʠʷ ʟʘ ʢʦʥʪʫʨʦʤ ʠ ʨʝʟʢʘ 
ʚʝʨʭʥʝʡ ʬʘʩʢʠ 

ɺɸɾʅʆ: U-45 ï ʚʝʣʠʯʠʥʘ ʥʘʢʣʦʥʘ ʨʝʟʘʢʘ ʥʘ 
ʚʝʨʭʥʶʶ ʬʘʩʢʫ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʜʣʝʞʠʪ 
ʫʪʦʯʥʝʥʠʶ (ʨʫʯʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʧʨʠ 
ʥʘʩʪʨʦʡʢʝ ʧʘʨʘʤʝʪʨʦʚ)- ʧʘʨʘʤʝʪʨ U2. 

N0014 G40 G01 X85 G11 ɺʳʭʦʜ ʩ ʢʦʥʪʫʨʘ ʬʘʩʢʠ 

ɺɸɾʅʆ: X85 ï ʘʥʘʣʦʛʠʯʥʦ X-85. 
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N0015 G41 U0 X-2000 ɺʦʟʚʨʘʪ ʨʝʟʘʢʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ 
ʨʝʟʢʘ ʩʣʝʜʫʶʱʝʛʦ ʢʘʜʨʘ 

 

ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʘ ʧʨʠʚʷʟʢʘ ʢʘʜʨʦʚ ʢ ʨʝʘʣʴʥʦʤʫ ʢʦʥʪʫʨʫ: 

 

 

ɿɸʄɽʏɸʅʀɽ. ɼʣʷ ʧʨʦʛʨʘʤʤ ʩ ʬʘʩʢʦʡ ʩ ʧʨʠʪʫʧʣʝʥʠʝʤ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʧʝʪʝʣʴ ʥʘ ʩʪʳʢʝ ʢʘʜʨʦʚ ʩ ʬʘʩʢʦʡ. 

 

3.8.3. ʇʦʜʛʦʪʦʚʢʘ ʦʪʚʝʨʩʪʠʡ ʧʦʜ ʟʘʢʣʸʧʢʠ 

ʆʪʚʝʨʩʪʠʝ ʧʦʜ ʟʘʢʣʸʧʢʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʚʝʨʩʪʠʝ ʩ ʬʘʩʢʦʡ  

 

ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʦʙʳʯʥʳʡ ʢʦʥʪʫʨ ʩ ʬʘʩʢʦʡ (ʩʤ. ʧ.3.8.1). 

ʅʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʧʦʜ ʬʘʩʢʫ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʩʧʝʮʠʘʣʴʥʘʷ 
ʪʝʭʥʦʣʦʛʠʷ ʧʦ ʧʨʠʥʮʠʧʫ ʦʪʚʝʨʩʪʠʡ TrueHole (ʩʤ. ʧ.4.7). 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʛʝʥʝʨʠʨʦʚʘʣʩʷ ʢʦʜ ʋʇ ʜʣʷ ʦʪʚʝʨʩʪʠʷ ʧʦʜ ʟʘʢʣʸʧʢʫ ʥʫʞʥʦ 

1. ʋ ʦʪʚʝʨʩʪʠʷ ʪʠʧ ʚʨʝʟʢʠ ʥʘʟʥʘʯʠʪʴ çʦʪʚʝʨʩʪʠʝ ʧʦʜ ʟʘʢʣʸʧʢʫè 
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ʈʘʜʠʫʩ ʦʪʚʝʨʩʪʠʷ ʚʩʝʛʜʘ ʟʘʜʘʸʪʩʷ ʤʝʥʴʰʠʤ ʨʘʜʠʫʩʦʤ. 

 

2. ʋʩʪʘʥʦʚʠʪʴ ʜʣʷ ʢʦʥʪʫʨʘ ʧʘʨʘʤʝʪʨʳ ʫʛʣʘ ʬʘʩʢʠ ʪʘʢ ʞʝ, ʢʘʢ ʚ ʧ.3.8.2 ʥʘ ʰʘʛʝ 3 ʜʣʷ 
ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʬʘʩʢʠ. 

3. ʋʩʪʘʥʦʚʠʪʴ ʜʣʷ ʢʦʥʪʫʨʘ ʵʢʚʠʜʠʩʪʘʥʪʥʫʶ ʧʦʧʨʘʚʢʫ (ʧ.3.1.3 - ʧʦʧʨʘʚʢʘ ʥʘ ʰʠʨʠʥʫ 
ʨʝʟʘ). ɺʘʞʥʦ, ʯʪʦ ʜʣʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʋʇ ʥʝ ʛʝʥʝʨʠʨʫʝʪʩʷ ʢʦʤʘʥʜʘ ʚʢʣʶʯʝʥʠʷ 
ʵʢʚʠʜʠʩʪʘʥʪʳ (G41 ʠʣʠ G42), ʧʦʵʪʦʤʫ ʧʦʧʨʘʚʢʘ ʥʘ ʰʠʨʠʥʫ ʨʝʟʘ ʜʦʣʞʥʘ ʙʳʪʴ 
ʫʩʪʘʥʦʚʣʝʥʘ ʦʙʷʟʘʪʝʣʴʥʦ.  

4. ʇʨʠ ʛʝʥʝʨʘʮʠʠ ʋʇ ʚ ʧʘʨʘʤʝʪʨʘʭ ʢʦʤʧʠʣʷʮʠʠ ʥʘ ʟʘʢʣʘʜʢʝ  
ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ: 

 
 

ɺʘʞʥʦ, ʯʪʦ ʝʩʣʠ ʚʳʙʨʘʥ ʪʠʧ ʦʪʚʝʨʩʪʠʷ , ʪʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 

ʧʨʘʚʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʪʦʣʱʠʥʳ ʤʝʪʘʣʣʘ  ʥʘ ʟʘʢʣʘʜʢʝ 

. 
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ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʫʯʘʩʪʢʘ ʋʇ ʜʣʷ ʦʪʚʝʨʩʪʠʷ ʧʦʜ ʟʘʢʣʸʧʢʫ ʠ ʜʘʥʳ ʧʦʷʩʥʝʥʠʷ 

ʜʣʷ ʢʘʜʨʦʚ ʋʇ. ʊʝʢʫʱʠʡ ʢʦʥʪʫʨ ʧʦʢʘʟʘʥ  ʮʚʝʪʦʤ. 

ʂʘʜʨ ʋʇ ʅʘʟʥʘʯʝʥʠʝ ɻʨʘʬʠʯʝʩʢʠʡ ʚʠʜ ʢʘʜʨʘ 

C0 ɺʳʭʦʜ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ 
ʢʦʦʨʜʠʥʘʪʝ ʉ 

 

M45 ɹʣʦʢʠʨʦʚʢʘ ʩʪʘʙʠʣʠʟʘʮʠʠ 
ʟʘʟʦʨʘ ʨʝʟʘʢʘ 

 

M82 T0 G01 Y50 ʋʯʘʩʪʦʢ ʚʨʝʟʢʠ. ɺʢʣʶʯʝʥʠʝ 
ʧʣʘʟʤʳ. 

 

U-21 G10 G03 Y-246 J-123 V2 ɺʢʣʶʯʝʥʠʝ ʩʣʝʞʝʥʠʝ ʇʇɹ ʟʘ 
ʢʦʥʪʫʨʦʤ. ʅʘʢʣʦʥ ʨʝʟʘʢʘ ʥʘ ʫʛʦʣ 
-21 ʛʨʘʜʫʩ ʜʣʷ ʨʝʟʢʠ ʦʪʚʝʨʩʪʠʷ 
ʪʠʧʘ 

. 
ɺʳʙʦʨ ʩʢʦʨʦʩʪʠ ʨʝʟʢʠ ʜʣʷ ʬʘʩʢʠ 
ʠʟ ɹɼ. ʈʝʟʢʘ ʧʦ ʜʫʛʝ ʟʘʭʦʜʘ ʥʘ 
ʦʪʚʝʨʩʪʠʝ ʧʦʜ ʟʘʢʣʸʧʢʫ. 

 

G03 J191 V2 ʈʝʟʢʘ ʦʩʥʦʚʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 

 

M831 T0 G03 X123 Y123 J123 V2 ɺʳʢʣʶʯʝʥʠʝ ʧʣʘʟʤʝʥʥʦʡ ʜʫʛʠ 
ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʜʚʠʞʝʥʠʷ. ʈʝʟʢʘ 
ʥʘ ʩʧʘʜʘʶʱʝʡ ʜʫʛʝ ʧʦ ʢʦʥʪʫʨʫ 
ʚʳʭʦʜʘ ʩ ʦʪʚʝʨʩʪʠʷ ʧʦʜ 
ʟʘʢʣʸʧʢʫ. 

 

M83 T0 G03 U0 G11 X-123 Y123 I-123 ɺʳʢʣʶʯʝʥʠʝ ʨʝʟʢʠ. 
ʇʨʦʜʦʣʞʝʥʠʝ ʚʳʭʦʜʘ ʩ 
ʦʪʚʝʨʩʪʠʷ ʧʦʜ ʟʘʢʣʸʧʢʫ. 
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3.9. ʇʦʜʛʦʪʦʚʢʘ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʪʨʫʙʦʨʝʟʘ. 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʛʦʪʦʚʢʠ ʋʇ ʜʣʷ ʧʦʨʝʟʢʠ ʪʨʫʙ ʥʘ ʪʨʫʙʦʨʝʟʝ 
ʢʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʇɹ (ʢʦʥʪʫʨ ʩ ʬʘʩʢʦʡ ʧʦʜ ʩʚʘʨʢʫ), ʪʘʢ ʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʝʟʘʢʦʤ 
(ʢʦʥʪʫʨ ʙʝʟ ʬʘʩʢʠ). ʄʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʢʦʥʪʫʨʘ ʧʝʨʝʩʝʯʝʥʠʷ (ʩʪʳʢʦʚʢʠ) ʪʨʫʙ ʧʦʜ 
ʧʨʦʠʟʚʦʣʴʥʳʤ ʫʛʣʦʤ. ʂʦʥʪʫʨ ʩʦʟʜʘʸʪʩʷ ʚ ʚʠʜʝ ʢʦʥʪʫʨʘ ʩʪʳʢʦʚʢʠ ʥʘ ʨʘʟʚʸʨʪʢʝ ʪʨʫʙʳ : 

ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʪʚʝʨʩʪʠʷ ʚ ʪʨʫʙʝ  

 

ʛʝʥʝʨʠʨʫʝʪʩʷ ʧʣʦʩʢʠʡ ʢʦʥʪʫʨ ʨʘʟʚʸʨʪʢʠ 

 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʷʚʣʷʶʱʠʝʩʷ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, 
ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ, ʘ ʠʭ ʦʧʠʩʘʥʠʝ ï ʚ ʪʘʙʣʠʮʝ: 
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ʊʘʙʣʠʮʘ ʦʧʠʩʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

X, Y, Z ʆʩʠ ʢʦʦʨʜʠʥʘʪ 

Rb ʈʘʜʠʫʩ ʥʠʞʥʝʡ ʪʨʫʙʳ 

Rm ʈʘʜʠʫʩ ʚʝʨʭʥʝʡ ʪʨʫʙʳ, RmÒRb 

h ʩʤʝʱʝʥʠʝ Om ʦʪʥʦʩʠʪʝʣʴʥʦ Ob ʚʜʦʣʴ ʦʩʠ Y.  ɺʩʝʛʜʘ  -(Rb-Rm)ÒhÒ(Rb-Rm) 
ï ʚʝʨʭʥʷʷ ʪʨʫʙʘ ʥʠʢʦʛʜʘ ʥʝ ʤʦʞʝʪ ʚʳʡʪʠ ʟʘ ʧʨʝʜʝʣʳ ʥʠʞʥʝʡ.  

Ŭ ʋʛʦʣ ʥʘʢʣʦʥʘ Om ʦʪʥʦʩʠʪʝʣʴʥʦ Ob.   0< Ŭ <180Ü.   

ɓ ʋʛʦʣ ʧʦʚʦʨʦʪʘ (ʚʨʘʱʝʥʠʷ) ʚʝʨʭʥʝʡ ʪʨʫʙʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ Z (ʠʤʝʝʪ 

ʩʤʳʩʣ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ŬÍ0). 

 

ɼʣʷ ʚʭʦʜʘ ʚ ʨʝʞʠʤ ʧʦʜʛʦʪʦʚʢʠ ʋʇ ʜʣʷ ʪʨʫʙʦʨʝʟʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʚʳʙʨʘʪʴ ʨʝʞʠʤ . ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ 
ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ: 

 

 

ʋʧʨʘʚʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ (ʢʥʦʧʢʠ) ʚ ʦʢʥʝ ʠʤʝʶʪ ʩʣʝʜʫʶʱʝʝ ʥʘʟʥʘʯʝʥʠʝ: 

 

 - ʦʙʥʦʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʦʢʥʝ ʚʠʟʫʘʣʠʟʘʮʠʠ; 

 - ʚʳʚʦʜ ʠʟʦʙʨʘʞʝʥʠʷ ʪʨʫʙ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʠʟʫʘʣʠʟʘʮʠʠ; 

 - ʜʝʤʦʥʩʪʨʘʮʠʷ ʜʚʠʞʝʥʠʷ ʨʝʟʘʢʘ ʧʦ ʢʦʥʪʫʨʫ ʧʝʨʝʩʝʯʝʥʠʷ; 

ʧʘʨʘʤʝʪʨʳ ʪʨʫʙ 

ʧʦʚʦʨʦʪ ʦʩʝʡ ʚ ʦʢʥʝ 
ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʦʢʥʦ ʚʠʟʫʘʣʠʟʘʮʠʠ 
ʨʝʟʫʣʴʪʘʪʘ ʧʝʨʝʩʝʯʝʥʠʷ 

ʚʳʙʦʨ ʪʠʧʘ 
ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʢʦʥʪʫʨʘ 

ʚʳʙʦʨ ʤʠʥʠʤʘʣʴʥʦʡ 
ʜʣʠʥʳ ʢʘʜʨʘ ʋʇ 
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