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 ɺʚʝʜʝʥʠʝ  

ʄʳ ʧʦʜʛʦʪʦʚʠʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʠ ʧʦʰʘʛʦʚʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʠʭ ʚʳʧʦʣʥʝʥʠʶ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʵʪʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʧʦʟʚʦʣʷʪ ʚʘʤ ʣʝʛʢʦ ʧʝʨʝʡʪʠ ʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʚ nanoCAD. ʉ ʣʶʙʦʡ ʛʣʘʚʦʡ ʪʝʩʪ-ʜʨʘʡʚʘ ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʦʪʜʝʣʴʥʦ ʦʪ 

ʜʨʫʛʠʭ. 

ɼʘʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʙʘʟʦʚʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʦʛʨʘʤʤʳ nanoCAD ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʙʘʟʝ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʬʘʡʣʦʚ (ʧʨʠʤʝʨʦʚ). ɼʣʷ ʚʩʝʭ ʫʨʦʢʦʚ ʝʩʪʴ ʛʦʪʦʚʳʝ ʬʘʡʣʳ, ʩ ʢʦʪʦʨʳʤʠ ʚʳ ʤʦʞʝʪʝ 

ʩʨʘʚʥʠʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʚʘʤʠ ʨʝʟʫʣʴʪʘʪ.r ɺ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʫʨʦʢʘ ʚʳ ʥʘʡʜʝʪʝ ʚʦʧʨʦʩʳ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʚʘʰʠʭ ʟʥʘʥʠʡ. ʋʜʘʯʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ!  

ʇʦʜʛʦʪʦʚʴʪʝ nanoCAD ʢ ʨʘʙʦʪʝ: 

¶ ʟʘʧʫʩʪʠʪʝ nanoCAD 21 ʠʣʠ nanoCAD x64 21; 

¶ ʟʘʡʜʠʪʝ ʚʦ ʚʢʣʘʜʢʫ ʅʘʩʪʨʦʡʢʠ > ʅʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʳ: 

o ʎʚʝʪ > ʌʦʥ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʜʝʣʠ > ʀʟʤʝʥʠʪʴ ʠ ʫʩʪʘʥʦʚʠʪʝ ʙʝʣʳʡ ʬʦʥ.  

o ɺʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ ʠʥʪʝʨʬʝʡʩʘ > ʀʟʤʝʥʠʪʴ ʠ ʫʩʪʘʥʦʚʠʪʝ ʉʚʝʪʣʳʡ. 

 

ʀʥʪʝʨʬʝʡʩ 

ɺ nanoCAD ʚʦʟʤʦʞʥʘ ʨʘʙʦʪʘ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʜʚʫʭ ʚʠʜʦʚ: ʣʝʥʪʦʯʥʳʤ (ʨʠʩ. 1) ʠ ʢʣʘʩʩʠʯʝʩʢʠʤ (ʨʠʩ. 

2). ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ. 

 

ʈʠʩ. 1. ʃʝʥʪʦʯʥʳʡ ʠʥʪʝʨʬʝʡʩ 

 

 

ʈʠʩ. 2. ʂʣʘʩʩʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 

 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʪʝʩʪ-ʜʨʘʡʚʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʠʝ ʥʘʭʦʜʠʪʴ ʥʫʞʥʳʝ ʢʦʤʘʥʜʳ. ɺʚʝʨʭʫ ʣʝʥʪʦʯʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʢʣʘʜʢʠ (ʨʠʩ. 3). 
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ʈʠʩ. 3. ɺʢʣʘʜʢʠ ʣʝʥʪʦʯʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

 

ɺʢʣʘʜʢʠ ʩʦʜʝʨʞʘʪ ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʙʨʘʥʳ ʢʦʤʘʥʜʳ. ɻʨʫʧʧʳ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʢʣʘʜʢʘʤʠ 

ʠ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʝ ʥʘʟʚʘʥʠʝ (ʨʠʩ. 4). 

 

ʈʠʩ. 4. ɻʨʫʧʧʳ ʏʝʨʯʝʥʠʝ, ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʉʣʦʠ 

 

ʂ ʧʨʠʤʝʨʫ, ʢʦʤʘʥʜʘ ʆʪʨʝʟʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʃɽʅʊɸ: ɻʣʘʚʥʘʷ > ʏʝʨʯʝʥʠʝ > ʆʪʨʝʟʦʢ. 

ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ ʩʚʝʨʭʫ ʥʘʭʦʜʷʪʩʷ ʤʝʥʶ, ʧʨʠ ʚʳʟʦʚʝ ʢʦʪʦʨʳʭ ʧʦʷʚʣʷʝʪʩʷ ʩʧʠʩʦʢ 

ʢʦʤʘʥʜ ʠ ʧʦʜʤʝʥʶ (ʨʠʩ. 5). 

 

ʈʠʩ. 5. ʇʦʜʤʝʥʶ ʉʧʣʘʡʥ, ʕʣʣʠʧʩ, ɹʣʦʢ, ʊʘʙʣʠʮʘ, ʊʦʯʢʘ ʚ ʤʝʥʶ ʏʝʨʯʝʥʠʝ 

ʂ ʧʨʠʤʝʨʫ, ʢʦʤʘʥʜʘ ɼʫʛʘ ʧʦ 3 ʪʦʯʢʘʤ ʥʘʭʦʜʠʪʩʷ ʚ ʄɽʅʖ: ʏʝʨʯʝʥʠʝ > ɼʫʛʘ > 3 ʪʦʯʢʠ. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ɻʜʝ ʥʘʭʦʜʠʪʩʷ ʢʦʤʘʥʜʘ ʈʘʟʤʝʨʥʳʝ ʩʪʠʣʠ ʚ ʣʝʥʪʦʯʥʦʤ ʠʥʪʝʨʬʝʡʩʝ? 

2. ɻʜʝ ʥʘʭʦʜʠʪʩʷ ʢʦʤʘʥʜʘ 3D ʚʨʘʱʝʥʠʝ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ? 

 

ɸʚʪʦʩʦʭʨʘʥʝʥʠʝ 

ɺʩʝ ʤʳ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʩʠʪʫʘʮʠʝʡ, ʢʦʛʜʘ ʢʦʤʧʴʶʪʝʨ ʟʘʚʠʩʘʣ ʠʣʠ ʚʳʢʣʶʯʘʣʩʷ, ʘ ʬʘʡʣʳ ʥʝ ʫʩʧʝʚʘʣʠ 

ʩʦʭʨʘʥʠʪʩɹʷ ʠ ʤʳ ʪʝʨʷʣʠ ʜʨʘʛʦʮʝʥʥʦʝ ʚʨʝʤʷ ʠ ʩʠʣʳ ʥʘ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. ɺ nanoCAD ʤʦʞʥʦ ʙʝʟ 

ʧʨʦʙʣʝʤ ʥʘʩʪʨʦʠʪʴ ʘʚʪʦʩʦʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʥʝ ʤʝʰʘʣʦ 

ʚʘʰʝʡ ʨʘʙʦʪʝ ʩ ʬʘʡʣʘʤʠ, ʥʦ ʠ ʧʦʚʳʰʘʣʦ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ. 

ʂʘʢ ʜʦʙʠʪʴʩʷ ʧʦʣʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʩʦʭʨʘʥʝʥʠʝʤ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʣʶʙʦʡ 

ʩʠʪʫʘʮʠʠ (ʚʳʢʣʶʯʠʣʩʷ ʩʚʝʪ, ʥʘʯʘʣʘʩʴ ʚʥʝʧʣʘʥʦʚʘʷ ʧʝʨʝʟʘʛʨʫʟʢʘ ʢʦʤʧʴʶʪʝʨʘ) ʚʝʨʥʫʪʴ ʧʦʩʣʝʜʥʠʝ 
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ʜʘʥʥʳʝ? ʊʘʢ, ʯʪʦʙʳ ʜʘʞʝ ʧʨʠ ʩʣʫʯʘʡʥʦʤ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʅʝʪ ʚ ʧʨʦʮʝʩʩʝ ʩʦʭʨʘʥʝʥʠʷ ʯʝʨʪʝʞʘ 

ʚʘʰʠ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʣʠʩʴ. 

ʇʝʨʚʦʝ, ʯʪʦ ʤʳ ʨʘʩʩʤʦʪʨʠʤ, ɻ ʪʦ ʘʚʪʦʩʦʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʧʨʠ ʚʥʝʧʣʘʥʦʚʦʤ ʟʘʚʝʨʰʝʥʠʠ ʨʘʙʦʪʳ 

ʧʨʦʛʨʘʤʤʳ. ʌʘʡʣʳ ʘʚʪʦʩʦʭʨʘʥʝʥʠʷ ʠʤʝʶʪ ʨʘʟʨʝʰʝʥʠʝ * .autosave ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʨʳʪʳ 

ʧʨʦʛʨʘʤʤʦʡ nanoCAD ʢʘʢ ʦʙʳʯʥʳʡ *.dwg-ʬʘʡʣ. ʕʪʠ ʬʘʡʣʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʘʧʢʝ Temp, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʫʪʠ: C:\Users\username\AppData\Local\Temp. ʇʦʟʥʘʢʦʤʠʤʩʷ 

ʩ ʜʝʡʩʪʚʠʝʤ ʘʚʪʦʩʦʭʨʘʥʝʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ. 

1. ɾʜʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ ʦʙ ʘʚʪʦʩʦʭʨʘʥʝʥʠʠ ʜʦʢʫʤʝʥʪʘ (ʨʠʩ. 6). 

 

ʈʠʩ. 6. ɸʚʪʦʩʦʭʨʘʥʝʥʠʝ ʚ ʩʧʠʩʢʝ ʢʦʤʘʥʜ 

 

2. ʉ ʧʦʤʦʱʴʶ ʜʠʩʧʝʪʯʝʨʘ ʟʘʜʘʯ ʠʤʠʪʠʨʫʝʤ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʝ ʟʘʢʨʳʪʠʝ ʧʨʦʛʨʘʤʤʳ 

(Ctrl+Alt+Del > ɼʠʩʧʝʪʯʝʨ ʟʘʜʘʯ > nanoCAD > ʉʥʷʪʴ ʟʘʜʘʯʫ). 

3. ɿʘʭʦʜʠʤ ʚ ʧʘʧʢʫ C:\Users\username\AppData\Local\Temp. 

4. ʅʘʭʦʜʠʤ ʬʘʡʣ ʩ ʨʘʟʨʝʰʝʥʠʝʤ *.autosave (ʨʠʩ. 7). 

 

ʈʠʩ. 7. ʉʦʭʨʘʥʝʥʥʳʡ ʬʘʡʣ 

 

5. ʆʪʢʨʳʚʘʝʤ ʵʪʦʪ ʬʘʡʣ ʩ ʧʦʤʦʱʴʶ nanoCAD 21.0. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʭʨʘʥʠʣʘʩʴ.  

ʆʪʢʨʦʡʪʝ ʅʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʳ ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ: 

¶ ʃɽʅʊɸ: ʅʘʩʪʨʦʡʢʠ > ɸʜʘʧʪʘʮʠʷ > ʅʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʳ; 

¶ ʄɽʅʖ: ʉʝʨʚʠʩ > ʅʘʩʪʨʦʡʢʘ. 

ɺʩʝ ʥʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʳ nanoCAD ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʡ ʚʢʣʘʜʢʝ ʠ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʦʠʩʢʘ ʥʫʞʥʦʡ 

ʦʧʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʝʨʝʚʘ (ʨʠʩ. 8). 
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ʈʠʩ. 8. ʅʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʳ 

 

ɺ ʧʦʜʨʘʟʜʝʣʝ ɸʚʪʦʩʦʭʨʘʥʝʥʠʝ ʠ ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʠʥʪʝʨʚʘʣ, ʧʘʧʢʫ 

ʘʚʪʦʩʦʭʨʘʥʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʝʡ. 

 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʘʷ ʥʘʩʪʨʦʡʢʘ ʩʦʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʩʠʩʪʝʤʥʳʭ ʧʝʨʝʤʝʥʥʳʭ:  

¶ FILEHISTORY ï ʚʢʣʶʯʠʪʴ (1) ʠʣʠ ʦʪʢʣʶʯʠʪʴ (0) ʩʦʭʨʘʥʝʥʠʝ ʠʩʪʦʨʠʠ; 

¶ FILEHISTORYMAX ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʨʘʥʠʤʳʭ ʚʝʨʩʠʡ ʬʘʡʣʘ; 

¶ FILEHISTORYDURATION ï ʯʠʩʣʦ ʩʫʪʦʢ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʪʦʨʳʭ ʬʘʡʣʳ ʦʩʪʘʶʪʩʷ 

ʚ ʭʨʘʥʠʣʠʱʝ. 

ʕʪʘ ʥʘʩʪʨʦʡʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʩʣʫʯʘʡʥʦʤ ʥʘʞʘʪʠʠ ʥʘ ʅʝ ʩʦʭʨʘʥʷʪʴ ʜʦʢʫʤʝʥʪ ʚ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ 

ʩʦʭʨʘʥʝʥʠʷ. ɺ ʩʠʩʪʝʤʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʥʘʭʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʥʘʩʪʨʦʝʢ, ʩ ʢʦʪʦʨʳʤʠ ʚʳ ʤʦʞʝʪʝ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʧʝʨʝʤʝʥʥʫʶ ʧʦʷʚʠʪʩʷ ʝʝ ʦʧʠʩʘʥʠʝ ʚʥʠʟʫ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʜʝʡʩʪʚʠʝ ʧʝʨʝʤʝʥʥʦʡ FILEHISTORY. 

ɺʳʟʦʚʠʪʝ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ: 

¶ ʃɽʅʊɸ: ʅʘʩʪʨʦʡʢʠ > ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʘʥʝʣʠ > ʉʠʩʪʝʤʥʳʝ ʧʝʨʝʤʝʥʥʳʝé 

¶ ʄɽʅʖ: ʉʝʨʚʠʩ > ʉʠʩʪʝʤʥʳʝ ʧʝʨʝʤʝʥʥʳʝé 

1. ɺʚʦʜʠʤ FILEHISTORY ʚ ʧʦʣʝ ʧʦʠʩʢʘ ʧʝʨʝʤʝʥʥʳʭ. ɺ ʟʥʘʯʝʥʠʠ ʧʝʨʝʤʝʥʥʦʡ 

FILEHISTORY ʩʪʘʚʠʤ 1 (ɺʢʣʶʯʝʥʦ) ï ʨʠʩ. 9. 
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ʈʠʩ. 9. ɺʢʣʶʯʝʥʠʝ ʩʠʩʪʝʤʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

 

2. ʀʤʠʪʠʨʫʝʤ ʩʣʫʯʘʡʥʦʝ ʥʘʞʘʪʠʝ ʢʥʦʧʢʠ ʅʝʪ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʜʦʢʫʤʝʥʪʘ. ɼʣʷ ʵʪʦʛʦ: 

2.1. ʟʘʢʨʳʚʘʝʤ *.dwg-ʬʘʡʣ, ʥʝ ʩʦʭʨʘʥʷʷ ʝʛʦ; 

2.2. ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʥʘʞʠʤʘʝʤ ʅʝʪ (ʨʠʩ. 10). 

 

ʈʠʩ. 10. ʆʪʢʘʟ ʦʪ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʘ 

 

3. ɺ ʧʘʧʢʝ UnsavedFiles, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʫʪʠ: 

%AppData%\Nanosoft\nanoCAD x64 21.0\UnsavedFiles, 

ʥʘʭʦʜʠʪʩʷ ʩʦʭʨʘʥʝʥʥʳʡ ʬʘʡʣ, ʠʤʷ ʢʦʪʦʨʦʛʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: ʥʘʟʚʘʥʠʝ 

ʠʟʥʘʯʘʣʴʥʦʛʦ ʬʘʡʣʘ_ʜʘʪʘ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʘ_ʚʨʝʤʷ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʘ (ʨʠʩ. 11). 

 

ʈʠʩ. 11. ʉʦʭʨʘʥʝʥʥʳʡ ʬʘʡʣ 

 

4. ʆʪʢʨʦʡʪʝ ʝʛʦ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʩʣʝʜʥʠʭ ʠʟʤʝʥʝʥʠʡ. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʇʦ ʢʘʢʦʤʫ ʧʫʪʠ ʥʘʭʦʜʠʪʩʷ ʧʘʧʢʘ ʘʚʪʦʩʦʭʨʘʥʝʥʠʷ? 

2. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʜʝʣ ʥʘʩʪʨʦʝʢ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʩʦʭʨʘʥʝʥʠʝʤ ʜʦʢʫʤʝʥʪʦʚ? 

 

ʉʪʘʥʜʘʨʪʥʦʝ ʯʝʨʯʝʥʠʝ 

ʆʪʢʨʦʡʪʝ ʚ nanoCAD ʬʘʡʣ ʉʪʘʣʴʥʘʷ ʧʣʘʥʢʘ.dwg, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʧʢʝ ʇʣʘʪʬʦʨʤʘ 

nanoCAD\ʉʪʘʥʜʘʨʪʥʦʝ ʯʝʨʯʝʥʠʝ. 
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ɺʢʣʶʯʠʪʝ ʢʣʘʚʠʰʝʡ F8 ʨʝʞʠʤ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʯʝʨʯʝʥʠʷ (ʆʨʪʦ). ʂʣʘʚʠʰʝʡ F12 ʚʢʣʶʯʠʪʝ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʚʚʦʜ (ɼʠʥ-ʚʚʦʜ). 

ɺʳʟʦʚʠʪʝ ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ ʢʦʤʘʥʜʫ ʇʦʣʠʣʠʥʠʷ: 

¶ ʃɽʅʊɸ: ɻʣʘʚʥʘʷ > ʏʝʨʯʝʥʠʝ > ʇʦʣʠʣʠʥʠʷ; 

¶ ʄɽʅʖ: ʏʝʨʯʝʥʠʝ > ʇʦʣʠʣʠʥʠʷ. 

 

1. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʪʦʯʢʠ ʠʩʧʦʣʴʟʫʡʪʝ ʢʨʘʩʥʳʡ ʢʨʝʩʪʠʢ. 

ʅʘʯʥʠʪʝ ʦʪʨʠʩʦʚʢʫ ʧʦʣʠʣʠʥʠʠ ʚʚʝʨʭ ʦʪ ʦʧʦʨʥʦʡ ʪʦʯʢʠ. ɺʚʝʜʠʪʝ ʩ ʢʣʘʚʠʘʪʫʨʳ ʯʠʩʣʦ 16 

(ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʧʦʨʥʦʡ ʪʦʯʢʠ) ʠ ʥʘʞʤʠʪʝ Enter (ʨʠʩ. 12). 

 

ʈʠʩ. 12. ɼʠʥʘʤʠʯʝʩʢʠʡ ʚʚʦʜ ʜʘʥʥʳʭ 

 

2. ɼʣʷ ʩʣʝʜʫʶʱʝʡ ʪʦʯʢʠ ʩʤʝʩʪʠʪʝ ʢʫʨʩʦʨ ʚʧʨʘʚʦ, ʚʚʝʜʠʪʝ ʨʘʩʩʪʦʷʥʠʝ 40 ʠ ʥʘʞʤʠʪʝ Enter 

(ʨʠʩ. 13). 
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ʈʠʩ. 13. ɼʠʥʘʤʠʯʝʩʢʠʡ ʚʚʦʜ ʜʘʥʥʳʭ 

 

3. ʇʨʦʜʦʣʞʘʡʪʝ ʦʪʨʠʩʦʚʢʫ. 

ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʫ ʚʘʩ ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢ (ʨʠʩ. 14). 

 

ʈʠʩ. 14. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

 

4. ɺʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ ɻʣʘʚʥʘʷ > ʏʝʨʯʝʥʠʝ > ʆʢʨʫʞʥʦʩʪʴ, ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ > ʎʝʥʪʨ, 

ʨʘʜʠʫʩ. 

ʉʦʟʜʘʡʪʝ ʧʦʩʝʨʝʜʠʥʝ ʦʢʨʫʞʥʦʩʪʴ ʩ ʨʘʜʠʫʩʦʤ 14 ʦʪ ʢʨʘʩʥʦʛʦ ʧʝʨʝʢʨʝʩʪʴʷ ʚ ʮʝʥʪʨʝ ʜʝʪʘʣʠ (ʨʠʩ. 15). 
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ʈʠʩ. 15. ʇʦʩʪʨʦʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ 

5. ʆʪʢʣʶʯʠʪʝ ʩʣʦʡ ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʥʘʞʘʪʠʝʤ ʥʘ ʠʢʦʥʢʫ ʣʘʤʧʦʯʢʠ ʫ ʩʣʦʷ:  

¶ ʃɽʅʊɸ: ɻʣʘʚʥʘʷ > ʉʣʦʠ > ɺʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ. 

 

6. ɿʘʧʫʩʪʠʪʝ ʢʦʤʘʥʜʫ ɹʳʩʪʨʘʷ ʦʙʨʝʟʢʘ ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ: 

¶ ʃɽʅʊɸ: ʇʦʩʪʨʦʝʥʠʝ > ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ > ɹʳʩʪʨʘʷ ʦʙʨʝʟʢʘ; 

¶ ʄɽʅʖ: ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ > ɹʳʩʪʨʘʷ ʦʙʨʝʟʢʘ 

ʠ ʫʜʘʣʠʪʝ ʣʠʰʥʠʝ ʵʣʝʤʝʥʪʳ ʯʝʨʪʝʞʘ (ʨʠʩ. 16).  

 

ʈʠʩ. 16. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʘʥʜʳ ɹʳʩʪʨʘʷ ʦʙʨʝʟʢʘ 

 

7. ɺʳʙʝʨʠʪʝ ʤʘʣʫʶ ʦʢʨʫʞʥʦʩʪʴ ʩ ʦʩʷʤʠ ʠ ʚʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʄʘʩʩʠʚ ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ: 

¶ ʃɽʅʊɸ: ɻʣʘʚʥʘʷ, ʇʦʩʪʨʦʝʥʠʝ > ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ > ʄʘʩʩʠʚ; 
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¶ ʄɽʅʖ: ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ > ʄʘʩʩʠʚ. 

 

ʈʠʩ. 17. ʉʦʟʜʘʥʠʝ ʤʘʩʩʠʚʘ 

 

8. ɺ ʧʘʨʘʤʝʪʨʘʭ ʤʘʩʩʠʚʘ ʫʢʘʞʠʪʝ ɸʩʩʦʮʠʘʪʠʚʥʳʡ: ɼʘ, ʂʦʣʠʯʝʩʪʚʦ: 2x2, ʀʥʪʝʨʚʘʣ: 90x40. 

ʇʦʜʪʚʝʨʜʠʪʝ ʧʦʩʪʨʦʝʥʠʝ ʤʘʩʩʠʚʘ (ʨʠʩ. 17), ʚʳʙʨʘʚ ʚ ʧʘʨʘʤʝʪʨʘʭ ʚʓʭʦʜ. 

  

9. ʀʟʤʝʥʠʪʝ ʨʘʜʠʫʩ ʙʦʣʴʰʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

ɺr ʜʝʣʠʪʝ ʦʢʨʫʞʥʦʩʪʴ ʠ ʥʘʞʤʠʪʝ ʥʘ ʦʜʥʫ ʠʟ çʨʫʯʝʢè (ʨʠʩ. 18). 

ʈʷʜʦʤ ʩ ʢʫʨʩʦʨʦʤ ʧʦʷʚʠʪʩʷ ʧʦʣʝ ʜʣʷ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ. ɺʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ: 30. 

 

ʈʠʩ. 18. ʀʟʤʝʥʝʥʠʝ ʨʘʜʠʫʩʘ ʦʢʨʫʞʥʦʩʪʠ 

 

10. ʉʜʝʣʘʡʪʝ ʪʝʢʫʱʠʤ ʩʣʦʡ ʈʘʟʤʝʨʳ, ʯʪʦʙʳ ʚʥʦʚʴ ʥʘʥʝʩʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʟʤʝʩʪʠʣʠʩʴ ʥʘ 

ʥʫʞʥʦʤ ʩʣʦʝ. 
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ɺʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʉʃʆʁ ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ: 

¶ ʃɽʅʊɸ: ɻʣʘʚʥʘʷ > ʉʣʦʠ > ʉʣʦʡ; 

¶ ʄɽʅʖ: ʌʦʨʤʘʪ > ʉʣʦʠ. 

ʅʘʞʤʠʪʝ ʥʘ ʩʪʘʪʫʩ ʩʣʦʷ ʈʘʟʤʝʨʳ (ʨʠʩ. 19). 

 

ʈʠʩ. 19. ʋʩʪʘʥʦʚʢʘ ʪʝʢʫʱʝʛʦ ʩʣʦʷ 

 

11. ɺʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʈʘʟʤʝʨʳ: 

¶ ʃɽʅʊɸ: ʆʬʦʨʤʣʝʥʠʝ > ʈʘʟʤʝʨʳ > ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʈʘʟʤʝʨʳ; 

¶ ʄɽʅʖ: ʈʘʟʤʝʨʳ 

ʠ ʧʨʦʩʪʘʚʴʪʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟʤʝʨʦʚ ʥʘ ʯʝʨʪʝʞʝ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʠ ʧʨʦʩʪʘʥʦʚʢʝ ʨʘʟʤʝʨʦʚ ʥʘʞʠʤʘʡʪʝ 

ʥʘ ʧʨʦʙʝʣ ʜʣʷ ʚʳʟʦʚʘ ʧʦʩʣʝʜʥʝʡ ʢʦʤʘʥʜʳ (ʨʠʩ. 20). 

 

ʈʠʩ. 20. ʀʪʦʛʦʚʳʡ ʚʘʨʠʘʥʪ ʧʣʘʩʪʠʥʳ  
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ʅʘʥʝʩʝʥʠʝ ʦʩʪʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʩʣʝʜʫʶʱʝʤ ʫʨʦʢʝ. ʉʦʭʨʘʥʠʪʝ ʜʦʢʫʤʝʥʪ 

ʚ ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ ʜʣʷ ʫʨʦʢʘ çʉʨʘʚʥʝʥʠʝ ʬʘʡʣʦʚè. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʏʪʦ ʜʝʣʘʝʪ ʢʦʤʘʥʜʘ ʆʙʨʝʟʢʘ? 

2. ʂʘʢ ʦʪʢʣʶʯʠʪʴ ʚʠʜʠʤʦʩʪʴ ʩʣʦʷ? 

3. ʂʘʢ ʩʜʝʣʘʪʴ ʩʣʦʡ ʪʝʢʫʱʠʤ? 

4. ʆʪʣʠʯʘʝʪʩʷ ʣʠ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʤʘʩʩʠʚ ʦʪ ʦʙʳʯʥʦʛʦ? ɽʩʣʠ ʜʘ, ʪʦ ʯʝʤ? 

 

ɹʣʦʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʘʥʝʣʴ ʀʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘʙʦʨʳ ʢʦʤʘʥʜ ʠ ʦʙʲʝʢʪʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʯʝʨʪʝʞʘʭ. ʀʥʩʪʨʫʤʝʥʪʳ 

ʩʦʟʜʘʶʪʩʷ ʥʘ ʙʘʟʝ ʧʨʠʤʠʪʠʚʦʚ, ʙʣʦʢʦʚ, ʚʥʝʰʥʠʭ ʩʩʳʣʦʢ. ɺʦʟʤʦʞʝʥ ʠʤʧʦʨʪ ʥʘʙʦʨʦʚ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʩʦʟʜʘʥʥʳʭ ʚ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤʘʭ. 

ʅʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ ʀʥʩʪʨʫʤʝʥʪʳ ʢʘʞʜʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʟʥʘʯʢʦʤ. ɼʚʦʡʥʦʡ 

ʱʝʣʯʦʢ ʧʦ ʵʪʦʤʫ ʟʥʘʯʢʫ ʠʣʠ ʝʛʦ ʧʝʨʝʪʘʩʢʠʚʘʥʠʝ ʚ ʦʪʢʨʳʪʳʡ ʯʝʨʪʝʞ ʚʳʧʦʣʥʷʝʪ ʢʦʤʘʥʜʫ, ʚʩʪʘʚʣʷʝʪ 

ʙʣʦʢ, ʰʪʨʠʭʦʚʢʫ ʠ ʪ.ʜ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʬʘʡʣʝ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

*.xtp ʠ ʧʝʨʝʥʝʩʪʠ ʥʘ ʜʨʫʛʦʡ ʢʦʤʧʴʶʪʝʨ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʤʧʦʨʪʦʤ. 

1. ʆʪʢʨʦʡʪʝ ʬʘʡʣ ʀʥʩʪʨʫʤʝʥʪʳ.dwg ʠʟ ʧʘʧʢʠ ʇʣʘʪʬʦʨʤʘ nanoCAD\ɹʣʦʢʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʳ. 

2. ɺʢʣʶʯʠʪʝ ʧʘʥʝʣʴ ʀʥʩʪʨʫʤʝʥʪʳ: 

¶ ʃɽʅʊɸ: ʅʘʩʪʨʦʡʢʠ > ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʘʥʝʣʠ > ʀʥʩʪʨʫʤʝʥʪʳ; 

¶ ʄɽʅʖ: ʉʝʨʚʠʩ > ʀʥʩʪʨʫʤʝʥʪʳ. 

ʈʝʟʫʣʴʪʘʪ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʠʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 21. 
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ʈʠʩ. 21. ʇʘʥʝʣʴ ʀʥʩʪʨʫʤʝʥʪʳ 

 

3. ɺʳʜʝʣʠʪʝ ʥʘʙʦʨ ʄʦʠ ʠʥʩʪʨʫʤʝʥʪʳ, ɦ ʝʣʢʥʠʪʝ ʧʦ ʥʝʤʫ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ 

ʠ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʉʦʟʜʘʪʴ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʨʠʩ. 22). 

 

ʈʠʩ. 22. ʉʦʟʜʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʥʘʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ 

 

4. ʇʨʠʩʚʦʡʪʝ ʥʦʚʦʤʫ ʥʘʙʦʨʫ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʤʷ ï ʥʘʧʨʠʤʝʨ, ɽʉʂɼ. 

5. ɺʳʜʝʣʠʪʝ ʩʧʣʦʰʥʫʶ ʪʦʣʩʪʫʶ ʦʩʥʦʚʥʫʶ ʣʠʥʠʶ ʠ ʧʝʨʝʪʘʱʠʪʝ ʝʝ ʥʘ ʧʘʥʝʣʴ ʩʦʟʜʘʥʥʦʛʦ 

ʥʘʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ɽʉʂɼ (ʨʠʩ. 23). 
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ʅʘ ʧʘʥʝʣʠ ɽʉʂɼ ʜʦʣʞʝʥ ʧʦʷʚʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪ ʆʪʨʝʟʦʢ. 

 

ʈʠʩ. 23. ʇʦʧʦʣʥʝʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

 

6. ɺʳʜʝʣʠʪʝ ʠʢʦʥʢʫ ʆʪʨʝʟʦʢ ʥʘ ʧʘʥʝʣʠ ʀʥʩʪʨʫʤʝʥʪʳ ʠ, ʥʘʞʘʚ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, 

ʟʘʡʜʠʪʝ ʚ ʩʚʦʡʩʪʚʘ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʀʟʤʝʥʠʪʝ ʠʤʷ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʉʧʣʦʰʥʘʷ ʪʦʣʩʪʘʷ ʣʠʥʠʷ ʠ ʥʘʞʤʠʪʝ ʆʂ, ʯʪʦʙʳ ʟʘʢʨʳʪʴ ʦʢʥʦ 

ʉʚʦʡʩʪʚʘ ʠʥʩʪʨʫʤʝʥʪʘ (ʨʠʩ. 24). 

 

ʈʠʩ. 24. ʇʦʧʦʣʥʝʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

 

7. ɼʦʙʘʚʴʪʝ ʦʩʪʘʣʴʥʳʝ ʣʠʥʠʠ ʠ ʨʘʟʤʝʨʳ ʠʟ ʬʘʡʣʘ ï ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʜʝʡʩʪʚʠʷʤʠ, 

ʚʳʧʦʣʥʝʥʥʳʤʠ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ. 

8. ʉʦʟʜʘʡʪʝ ʙʣʦʢ ʬʦʨʤʘʪʢʠ ɽʉʂɼ (ʨʠʩ. 25). 

ʉʝʡʯʘʩ ʬʦʨʤʘʪʢʘ ɽʉʂɼ ʩʦʩʪʦʠʪ ʠʟ ʣʠʥʠʡ. ʏʪʦʙʳ ʧʝʨʝʥʝʩʪʠ ʝʝ ʚ ʩʚʦʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʠʟ ʣʠʥʠʡ ʙʣʦʢ. ɹʣʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʷʟʘʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʯʝʨʪʝʞʘ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʙʳʩʪʨʦʡ ʚʩʪʘʚʢʠ ʥʘʙʦʨʘ 

ʦʜʠʥʘʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʝʢʪ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʠ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɹʣʦʢʠ, ʢʘʢ ʠ 

ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʘʭ. 

8.1. ɺʳʜʝʣʠʪʝ ʚʩʸ, ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʬʦʨʤʘʪʢʝ. 
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ʈʠʩ. 25. ʉʦʟʜʘʥʠʝ ʙʣʦʢʘ 

 

ɺʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʉʦʟʜʘʥʠʝ ʙʣʦʢʘ ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ: 

¶ ʃɽʅʊɸ: ɺʩʪʘʚʢʘ > ʆʧʨʝʜʝʣʝʥʠʝ ʙʣʦʢʘ > ʉʦʟʜʘʥʠʝ ʙʣʦʢʘ; 

¶ ʄɽʅʖ: ʏʝʨʯʝʥʠʝ > ɹʣʦʢ > ʉʦʟʜʘʥʠʝ. 

 

ʈʠʩ. 26. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʆʧʨʝʜʝʣʝʥʠʝ ʙʣʦʢʘ 

 

8.2. ɺʚʝʜʠʪʝ ʌʦʨʤʘʪʢʘ ɽʉʂɼ ʚ ʧʦʣʝ ʀʤ ̫ʠ ʥʘʞʤʠʪʝ ʆʂ (ʨʠʩ. 26). 

8.3. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʪʦʯʢʠ ʚʳʙʝʨʠʪʝ ʥʠʞʥʠʡ ʣʝʚʳʡ ʫʛʦʣ ʬʦʨʤʘʪʢʠ. 

9. ɺʳʜʝʣʠʪʝ ʬʦʨʤʘʪʢʫ ʠ ʧʝʨʝʥʝʩʠʪʝ ʝʝ ʥʘ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ɽʉʂɼ. 

ɺʘʰʘ ʧʘʥʝʣʴ ʜʦʣʞʥʘ ʚʳʛʣʷʜʝʪʴ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 27. 
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ʈʠʩ. 27. ʅʘʩʪʨʦʝʥʥʘʷ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

 

10. ʉʦʭʨʘʥʠʪʝ ʜʦʢʫʤʝʥʪ ʀʥʩʪʨʫʤʝʥʪʳ. 

11. ʇʨʦʜʦʣʞʠʪʝ ʨʘʙʦʪʫ ʚ ʬʘʡʣʝ ʧʨʝʜʳʜʫʱʝʛʦ ʫʨʦʢʘ ʠʣʠ ʦʪʢʨʦʡʪʝ ʬʘʡʣ ʉʪʘʣʴʥʘʷ 

ʧʣʘʥʢʘ.dwg ʠʟ ʧʘʧʢʠ ɹʣʦʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ. 

12. ʀʩʧʦʣʴʟʫʷ ʵʣʝʤʝʥʪʳ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ɽʉʂɼ, ʦʬʦʨʤʠʪʝ ʯʝʨʪʝʞ. 

ʑʝʣʢʥʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʠʥʩʪʨʫʤʝʥʪʝ ʐʪʨʠʭʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʠ ʥʘʯʝʨʪʠʪʝ ʦʩʠ ʜʝʪʘʣʠ. 

ʇʨʦʩʪʘʚʴʪʝ ʥʝʜʦʩʪʘʶʱʠʝ ʨʘʟʤʝʨʳ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʨʠʩ. 28. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʵʣʝʤʝʥʪʳ ʦʬʦʨʤʣʝʥʠʷ ʩʦʟʜʘʶʪʩʷ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʩʣʦʷʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʫʢʘʟʘʥʳ ʚ ʬʘʡʣʝ ʀʥʩʪʨʫʤʝʥʪʳ.dwg. 

 

ʈʠʩ. 28. ʇʨʠʤʝʨ ʦʬʦʨʤʣʝʥʠʷ ʜʝʪʘʣʠ 
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13. ɼʦʙʘʚʴʪʝ ʚ ʯʝʨʪʝʞ ʬʦʨʤʘʪʢʫ ʠʟ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚʳ ʤʦʞʝʪʝ ʚʠʜʝʪʴ ʥʘ ʨʠʩ. 29. 

 

ʈʠʩ. 29. ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʬʦʨʤʣʝʥʠʷ 

ʉʦʭʨʘʥʠʪʝ ʜʦʢʫʤʝʥʪ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʫʨʦʢʘ. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʂʫʜʘ ʥʫʞʥʦ ʩʦʭʨʘʥʠʪʴ ʬʘʡʣ ʩ ʙʣʦʢʘʤʠ, ʯʪʦʙʳ ʥʝ ʧʦʪʝʨʷʪʴ ʠʭ ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʘʣʠʪʨ ʥʘ ʜʨʫʛʦʡ ʢʦʤʧʴʶʪʝʨ? 

2. ʄʦʞʥʦ ʣʠ ʧʝʨʝʤʝʩʪʠʪʴ ʙʣʦʢ ʚ ʧʘʣʠʪʨʳ ʟʘ çʨʫʯʢʫè? 

 

ʉʨʘʚʥʝʥʠʝ ʬʘʡʣʦʚ 

ʈʘʟʙʝʨʝʤ ʫʜʦʙʥʫʶ ʬʫʥʢʮʠʶ ʉʨʘʚʥʝʥʠʝ ʬʘʡʣʦʚ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʧʨʠ ʧʦʠʩʢʝ 

ʥʝʜʦʩʪʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʯʝʨʪʝʞʘ ʠʣʠ ʞʝ ʫʚʠʜʝʪʴ, ʯʪʦ ʥʦʚʦʛʦ ʧʦʷʚʠʣʦʩʴ ʥʘ ʯʝʨʪʝʞʝ. 

ʉʨʘʚʥʠʪʝ ʬʘʡʣʳ ʠʟ ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʫʨʦʢʦʚ. ɼʣʷ ʵʪʦʛʦ: 

1. ʆʪʢʨʦʡʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʧʘʥʝʣʴ ʉʨʘʚʥʝʥʠʝ ʬʘʡʣʦʚ: 

¶ ʃɽʅʊɸ: ʅʘʩʪʨʦʡʢʠ > ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʘʥʝʣʠ > ʉʨʘʚʥʝʥʠʝ ʬʘʡʣʦʚ; 
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¶ ʄɽʅʖ: ʉʝʨʚʠʩ > ʉʨʘʚʥʝʥʠʝ ʬʘʡʣʦʚ .dwg. 

2. ɺʳʙʝʨʠʪʝ ʯʝʨʪʝʞ ʥʘʧʨʦʪʠʚ ʛʨʘʬʳ ʌʘʡʣ 1 (ʠʟ ʫʨʦʢʘ çʉʪʘʥʜʘʨʪʥʦʝ ʯʝʨʯʝʥʠʝè) ʠ ʌʘʡʣ 2 

(ʠʟ ʫʨʦʢʘ çɹʣʦʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳè). 

3. ʅʘʞʤʠʪʝ ʉʨʘʚʥʠʪʴ (ʨʠʩ. 30-31). 

 

ʈʠʩ. 30. ʉʨʘʚʥʝʥʠʝ ʜʚʫʭ ʬʘʡʣʦʚ 

 

 

ʈʠʩ. 31. ʆʪʣʠʯʠʷ ʜʚʫʭ ʬʘʡʣʦʚ 
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ɺʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʩ ʧʦʤʦʱʴʶ ʩʨʘʚʥʝʥʠʷ ʬʘʡʣʦʚ ʧʨʦʚʝʨʠʪʴ, ʧʨʘʚʠʣʴʥʦ ʣʠ ʚʳʧʦʣʥʝʥʦ ʟʘʜʘʥʠʝ. 

ɿʘʛʨʫʟʠʪʝ ʩʚʦʡ ʜʦʢʫʤʝʥʪ ʠ ʛʦʪʦʚʳʡ ʜʦʢʫʤʝʥʪ ʠʟ ʧʘʧʢʠ ʉʨʘʚʥʝʥʠʝ ʬʘʡʣʦʚ ʉʪʘʣʴʥʘʷ ʧʣʘʥʢʘ 4.dwg 

ʪʝʩʪ-ʜʨʘʡʚʘ. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1.  ʄʦʞʥʦ ʣʠ ʩʨʘʚʥʠʪʴ ʬʘʡʣʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʣʠʩʪʘ? 

2.  ʄʦʞʥʦ ʣʠ ʦʪʢʣʶʯʠʪʴ ʚʠʜʠʤʦʩʪʴ ʦʙʱʠʭ ʦʙʲʝʢʪʦʚ? 

 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʆʪʢʨʦʡʪʝ ʚ nanoCAD ʬʘʡʣ ʌʘʩʘʜ.dwg, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʧʢʝ ʇʣʘʪʬʦʨʤʘ 

nanoCAD\ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ. 

1. ʆʪʢʣʶʯʠʪʝ ʚʠʜʠʤʦʩʪʴ ʩʣʦʝʚ ʊʝʥʠ ʠ ʂʦʣʦʥʥʳ. 

2. ɺʳʜʝʣʠʪʝ ʚʩʝ ʦʙʲʝʢʪʳ ʨʘʤʢʦʡ. 

3. ɺʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ɿʝʨʢʘʣʦ: 

¶ ʃɽʅʊɸ: ɻʣʘʚʥʘʷ > ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ > ɿʝʨʢʘʣʦ; 

¶ ʄɽʅʖ: ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ > ɿʝʨʢʘʣʦ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʠ ʟʝʨʢʘʣʘ (ʨʠʩ. 32) ʠʩʧʦʣʴʟʫʡʪʝ ʢʨʘʩʥʳʡ ʦʪʨʝʟʦʢ. ʅʝ ʫʜʘʣʷʡʪʝ ʠʩʭʦʜʥʳʝ ʦʙʲʝʢʪʳ. 

ʊʝʥʠ ʠ ʢʦʣʦʥʥʳ ʤʳ ʥʝ ʢʦʧʠʨʫʝʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʚʳʛʣʷʜʷʪ ʨʘʟʣʠʯʥʦ ʩ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʬʘʩʘʜʘ. 

 

ʈʠʩ. 32. ʆʩʴ ʦʪʨʘʞʝʥʠʷ 
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ʈʝʟʫʣʴʪʘʪ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʠʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 33. 

 

ʈʠʩ. 33. ʆʙʱʠʡ ʚʠʜ ʬʘʩʘʜʘ 

 

4. ɺʢʣʶʯʠʪʝ ʚʠʜʠʤʦʩʪʴ ʩʣʦʷ ʂʦʣʦʥʥʳ ʠ ʩʜʝʣʘʡʪʝ ʝʛʦ ʪʝʢʫʱʠʤ. ʆʪʢʣʶʯʠʪʝ ʚʠʜʠʤʦʩʪʴ ʩʣʦʷ 

ɿʘʣʠʚʢʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝʨʦ-ʟʝʣʝʥʳʝ ʛʨʘʜʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʩʪʘʶʪʩʷ ʧʨʠ ʵʪʦʤ, ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʙʦʣʴʰʝʡ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ. 

ʅʘ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ʫ ʥʝʢʦʪʦʨʳʭ ʢʦʣʦʥʥ ʩʦʟʜʘʥʳ ʛʨʘʜʠʝʥʪʳ ʜʣʷ ʠʤʠʪʘʮʠʠ ʪʝʥʠ. ʉʝʡʯʘʩ ʨʝʟʫʣʴʪʘʪ 

ʨʘʙʦʪʳ ʜʦʣʞʝʥ ʚʳʛʣʷʜʝʪʴ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 34. 

 

ʈʠʩ. 34. ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʚʠʜʠʤʦʩʪʠ ʟʘʣʠʚʦʢ 
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5. ʉʦʟʜʘʡʪʝ ʪʝʥʠ ʫ ʢʦʣʦʥʥ. 

ʉʢʦʧʠʨʫʡʪʝ ʛʨʘʜʠʝʥʪʳ ʢʦʣʦʥʥ ʥʘ ʧʨʘʚʫʶ ʯʘʩʪʴ ʟʜʘʥʠʷ. 

ɺʢʣʶʯʠʪʝ ʚʠʜʠʤʦʩʪʴ ʩʣʦʷ ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ. ɺʳʙʝʨʠʪʝ ʫʢʘʟʘʥʥʳʡ ʛʨʘʜʠʝʥʪ ʢʦʣʦʥʥʳ, ʱʝʣʢʥʫʚ ʧʦ 

ʥʝʤʫ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ (ʨʠʩ. 35). 

 

ʈʠʩ. 35. ɻʨʘʜʠʝʥʪ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ 

 

ɺʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʂʦʧʠʨʦʚʘʥʠʝ ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ: 

¶ ʃɽʅʊɸ: ɻʣʘʚʥʘʷ > ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ > ʂʦʧʠʨʦʚʘʥʠʝ; 

¶ ʄɽʅʖ: ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ > ʂʦʧʠʨʦʚʘʥʠʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʪʦʯʝʢ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʡʪʝ ʪʦʯʢʠ ʥʘ ʢʦʣʦʥʥʘʭ. ɼʣʷ ʚʘʰʝʛʦ ʫʜʦʙʩʪʚʘ 

ʤʳ ʠʭ ʦʙʦʟʥʘʯʠʣʠ. 

ʉʢʦʧʠʨʫʡʪʝ ʛʨʘʜʠʝʥʪ ʥʘ ʜʨʫʛʠʝ ʢʦʣʦʥʥʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 36. 
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ʈʠʩ. 36. ʂʦʧʠʨʦʚʘʥʠʝ ʛʨʘʜʠʝʥʪʦʚ ʢʦʣʦʥʥ ʚʪʦʨʦʛʦ ʵʪʘʞʘ 

 

ʇʦʩʣʝ ʢʦʧʠʨʦʚʘʥʠʷ ʯʝʪʳʨʝʭ ʢʦʣʦʥʥ ʥʘ ʚʪʦʨʦʤ ʵʪʘʞʝ ʧʦʚʪʦʨʠʪʝ ʵʪʠ ʞʝ ʜʝʡʩʪʚʠʷ ʩ ʢʦʣʦʥʥʘʤʠ ʥʘ 

ʧʝʨʚʦʤ (ʨʠʩ. 37). 

 

ʈʠʩ. 37. ʂʦʧʠʨʦʚʘʥʠʝ ʛʨʘʜʠʝʥʪʦʚ ʢʦʣʦʥʥ ʧʝʨʚʦʛʦ ʵʪʘʞʘ 

ʆʪʢʣʶʯʠʪʝ ʚʠʜʠʤʦʩʪʴ ʩʣʦʷ ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ.  

ʈʝʟʫʣʴʪʘʪ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʠʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 38 (ʚʳʜʝʣʝʥʥʳʝ ʢʦʣʦʥʥʳ ʦʩʪʘʚʴʪʝ ʙʝʟ 

ʛʨʘʜʠʝʥʪʘ). 
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ʈʠʩ. 38. ʂʦʣʦʥʥʳ ʙʝʟ ʛʨʘʜʠʝʥʪʘ 

 

6. ʈʘʙʦʪʘ ʩ ʛʨʘʜʠʝʥʪʘʤʠ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʢʦʨʨʝʢʪʥʳʡ ʛʨʘʜʠʝʥʪ ʚ ʮʝʥʪʨʝ ʟʜʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʦʧʝʨʘʮʠʠ ɿʝʨʢʘʣʦ 

(ʨʠʩ. 39). 

 

ʈʠʩ. 39. ɻʨʘʜʠʝʥʪʳ ʩ ʥʝʧʨʘʚʠʣʴʥʦʡ ʟʘʣʠʚʢʦʡ 

7. ʀʟʤʝʥʠʪʝ ʛʨʘʜʠʝʥʪ. 

ɼʣʷ ʵʪʦʛʦ ʜʚʘʞʜʳ ʱʝʣʢʥʠʪʝ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʥʘ ʛʨʘʜʠʝʥʪʝ ʚ ʫʢʘʟʘʥʥʳʭ ʪʦʯʢʘʭ ʠ ʧʦʤʝʥʷʡʪʝ 

ʮʚʝʪʘ ʤʝʩʪʘʤʠ (ʨʠʩ. 40). ʇʦʚʪʦʨʠʪʝ ʪʝ ʞʝ ʜʝʡʩʪʚʠʷ ʩʦ ʚʪʦʨʳʤ ʛʨʘʜʠʝʥʪʦʤ, ʫʢʘʟʘʥʥʳʤ ʥʘ ʨʠʩ. 39. 
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ʈʠʩ. 40. ʅʘʩʪʨʦʡʢʘ ʛʨʘʜʠʝʥʪʘ 

 

8. ɼʦʙʘʚʴʪʝ ʛʨʘʜʠʝʥʪ ʚ ʩʘʤʦʤ ʚʝʨʭʫ ʟʜʘʥʠʷ. 

ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʩʜʝʣʘʡʪʝ ʪʝʢʫʱʠʤ ʩʣʦʡ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʛʨʘʜʠʝʥʪʳ. ɿʘʪʝʤ ʚʳʟʦʚʠʪʝ 

ʠʥʩʪʨʫʤʝʥʪ ɻʨʘʜʠʝʥʪ (ʨʠʩ. 41): 

¶ ʃɽʅʊɸ: ʆʬʦʨʤʣʝʥʠʝ > ʐʪʨʠʭʦʚʢʘ > ɻʨʘʜʠʝʥʪ; 

¶ ʄɽʅʖ: ʏʝʨʯʝʥʠʝ > ɻʨʘʜʠʝʥʪ. 
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ʈʠʩ. 41. ɺʳʙʦʨ ʮʚʝʪʦʚ ʛʨʘʜʠʝʥʪʘ 

 

ʋʩʪʘʥʦʚʠʪʝ ʟʥʘʯʝʥʠʷ ʎʚʝʪ 1 = 83 ʠ ʎʚʝʪ 2 = 127,176,178. ɺʳʙʝʨʠʪʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪ 

ʩ ʠʥʚʝʨʩʠʝʡ (ʨʠʩ. 42). 
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ʈʠʩ. 42. ʅʘʩʪʨʦʡʢʠ ʛʨʘʜʠʝʥʪʘ 

 

ɼʦʙʘʚʴʪʝ ʜʚʝ ʪʦʯʢʠ ʚʳʙʦʨʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 43. 

 

ʈʠʩ. 43. ʊʦʯʢʠ ʚʳʙʦʨʘ ʛʨʘʜʠʝʥʪʘ 

 

ʉʝʡʯʘʩ ʛʨʘʜʠʝʥʪ ʧʦʣʫʯʠʣʩʷ ʦʯʝʥʴ ʷʨʢʠʤ, ʘ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʝʛʦ ʘʥʘʣʦʛʠʯʥʳʤ ʦʩʪʘʣʴʥʳʤ. 

ɺʳʜʝʣʠʪʝ ʝʛʦ ʠ ʠʟʤʝʥʠʪʝ ʚ ʩʚʦʡʩʪʚʘʭ ʟʥʘʯʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ: 80 (ʨʠʩ. 44). 

 

ʈʠʩ. 44. ʀʟʤʝʥʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʛʨʘʜʠʝʥʪʘ 

 

9. ʅʘʩʪʨʦʡʪʝ ʧʨʘʚʠʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʛʨʘʜʠʝʥʪʦʚ: 

ʘ) ʜʣʷ ʥʘʯʘʣʘ ʫʩʪʘʥʦʚʠʪʝ ʪʝʢʫʱʠʤ ʩʣʦʡ ʆʩʥʦʚʥʦʡ; 

ʙ) ʦʪʢʣʶʯʠʪʝ ʚʠʜʠʤʦʩʪʴ ʩʣʦʷ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʛʨʘʜʠʝʥʪʳ ʠ ʚʳʜʝʣʠʪʝ ʚʩʝ ʦʙʲʝʢʪʳ 
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ʨʘʤʢʦʡ; 

ʚ) ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ, ʚ ʧʦʣʝ ʆʙʲʝʢʪʳ, ʚʳʙʝʨʠʪʝ ʐʪʨʠʭʦʚʢʘ 

(ʨʠʩ. 45);  

ʛ) ʥʘʞʤʠʪʝ ʆʩʪʘʚʠʪʴ ʚ ʚʳʙʦʨʝ ; 

 

ʈʠʩ. 45. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʘʥʝʣʴ ʉʚʦʡʩʪʚʘ 

 

ʜ) ʧʦʤʝʩʪʠʪʝ ʰʪʨʠʭʦʚʢʫ ʥʘ ʟʘʜʥʠʡ ʧʣʘʥ. ɼʣʷ ʵʪʦʛʦ, ʥʝ ʩʥʠʤʘʷ ʚʳʜʝʣʝʥʠʝ ʰʪʨʠʭʦʚʢʠ, 

ʚʳʟʦʚʠʪʝ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʜʝʣʠ ʠ ʚʳʙʝʨʠʪʝ 

ʇʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ > ʅʘ ʟʘʜʥʠʡ ʧʣʘʥ. 

10. ʆʪʢʣʶʯʠʪʝ ʚʠʜʠʤʦʩʪʴ ʩʣʦʷ ʂʦʣʦʥʥʳ. 

11. ɿʘʚʝʨʰʠʪʝ ʨʘʙʦʪʫ ʩ ʪʝʥʷʤʠ. 

ʆʪʢʣʶʯʠʪʝ ʚʠʜʠʤʦʩʪʴ ʩʣʦʷ ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʠ ʚʢʣʶʯʠʪʝ ʚʠʜʠʤʦʩʪʴ ʩʣʦʝʚ ʊʝʥʠ ʠ ʊʝʥʠ ʩʧʨʘʚʘ. 

ʆʩʪʘʚʰʠʝʩʷ ʪʝʥʠ ʤʳ ʜʦʨʠʩʦʚʘʣʠ ʟʘ ʚʘʩ. ʈʝʟʫʣʴʪʘʪ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʠʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 46. 
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ʈʠʩ. 46. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ ʪʝʥʝʡ ʥʘ ʬʘʩʘʜʝ 

 

12. ɿʘʚʝʨʰʠʪʝ ʨʘʙʦʪʫ ʩ ʯʝʨʪʝʞʦʤ. 

ʋʜʘʣʠʪʝ ʢʨʘʩʥʫʶ ʣʠʥʠʶ ʧʦʩʝʨʝʜʠʥʝ ʠ ʚʢʣʶʯʠʪʝ ʚʠʜʠʤʦʩʪʴ ʩʣʦʝʚ (ʨʠʩ. 47): 

¶ ɿʘʣʠʚʢʠ; 

¶ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʛʨʘʜʠʝʥʪʳ; 

¶ ʂʦʣʦʥʥʳ; 

¶ ʌʠʥʠʰ. 

 

ʈʠʩ. 47. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ ʬʘʩʘʜʘ 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʅʘ ʨʠʩ. 43 ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʛʨʘʜʠʝʥʪʘ ʫʢʘʟʳʚʘʶʪʩʷ ʪʦʯʢʠ ʚʳʙʦʨʘ. ɸ ʝʩʪʴ ʣʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ 

ʥʘʥʝʩʝʥʠʷ ʛʨʘʜʠʝʥʪʘ/ʰʪʨʠʭʦʚʢʠ? 

2. ʇʦʜ ʢʘʢʦʡ ʮʠʬʨʦʡ ʥʘʭʦʜʠʪʩʷ ʢʥʦʧʢʘ ʚʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ ʚʠʜʠʤʦʩʪʠ ʩʣʦʷ? 
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ʆʬʦʨʤʣʝʥʠʝ ʯʝʨʪʝʞʘ 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʤʳ ʧʨʦʩʪʘʚʠʤ ʨʘʟʤʝʨʳ ʠ ʜʦʙʘʚʠʤ ʙʣʦʢʠ ʩ ʪʝʢʩʪʦʤ (ʘʪʨʠʙʫʪʘʤʠ). 

1. ʇʨʦʜʦʣʞʠʪʝ ʨʘʙʦʪʫ ʩ ʬʘʡʣʦʤ ʠʣʠ ʦʪʢʨʦʡʪʝ ʬʘʡʣ ʆʬʦʨʤʣʝʥʠʝ ʯʝʨʪʝʞʘ.dwg ʠʟ ʧʘʧʢʠ 

ʇʣʘʪʬʦʨʤʘ nanoCAD\ʆʬʦʨʤʣʝʥʠʝ ʯʝʨʪʝʞʘ. 

2. ʋʩʪʘʥʦʚʠʪʝ ʚʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ 2D-ʢʘʨʢʘʩ. 

3. ʉʜʝʣʘʡʪʝ ʩʣʦʡ ʆʬʦʨʤʣʝʥʠʝ ʪʝʢʫʱʠʤ. 

ʉʢʦʧʠʨʫʡʪʝ ʙʣʦʢ ʦʩʝʡ ʠʟ ʬʘʡʣʘ ɹʣʦʢ.dwg ʚ ʬʘʡʣ ʩ ʬʘʩʘʜʦʤ (ʨʠʩ. 48). ʇʦʤʝʩʪʠʪʝ ʝʛʦ ʚ ʧʦʜʭʦʜʷʱʝʤ 

ʤʝʩʪʝ ʠ ʟʘʜʘʡʪʝ ʟʥʘʯʝʥʠʝ ʦʩʝʡ ʚ ʘʪʨʠʙʫʪʘʭ ʙʣʦʢʘ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʥʘ ʪʝʢʩʪ ʚ ʙʣʦʢʝ. ʉʜʝʣʘʡʪʝ ʪʦ 

ʞʝ ʩʘʤʦʝ ʩ ʦʪʤʝʪʢʦʡ ʚʳʩʦʪʳ. 

 

ʈʠʩ. 48. ʌʘʩʘʜ ʩ ʙʣʦʢʘʤʠ 

 

4. ʉʦʟʜʘʡʪʝ ʨʘʟʤʝʨ ʤʝʞʜʫ ʦʩʷʤʠ. 

ɺʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʈʘʟʤʝʨʳ: 

¶ ʃɽʅʊɸ: ɻʣʘʚʥʘʷ > ʆʬʦʨʤʣʝʥʠʝ > ʈʘʟʤʝʨʳ; 

¶ ʄɽʅʖ: ʈʘʟʤʝʨʳ > ɸʚʪʦ. 

ʇʦʩʪʘʚʴʪʝ ʨʘʟʤʝʨ ʤʝʞʜʫ ʜʚʫʤʷ ʦʩʷʤʠ, ʢʦʪʦʨʳʝ ʫʞʝ ʝʩʪʴ ʥʘ ʯʝʨʪʝʞʝ (ʨʠʩ. 49). 
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ʈʠʩ. 49. ʇʨʦʩʪʘʥʦʚʢʘ ʨʘʟʤʝʨʘ 

 

5. ʅʘʩʪʨʦʡʪʝ ʨʘʟʤʝʨʥʳʡ ʩʪʠʣʴ. 

¶ ʃɽʅʊɸ: ʆʬʦʨʤʣʝʥʠʝ > ʈʘʟʤʝʨʳ > ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʈʘʟʤʝʨʥʳʝ ʩʪʠʣʠ; 

¶ ʄɽʅʖ: ʌʦʨʤʘʪ > ʈʘʟʤʝʨʥʳʝ ʩʪʠʣʠ. 

6. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʀʟʤʝʥʠʪʴ (ʨʠʩ. 50). 

 

ʈʠʩ. 50. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʨʘʟʤʝʨʥʦʛʦ ʩʪʠʣʷ 
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7. ʅʘ ʚʢʣʘʜʢʝ ʃʠʥʠʠ (ʨʠʩ. 51) ʫʩʪʘʥʦʚʠʪʝ: 

¶ ʮʚʝʪ ʨʘʟʤʝʨʥʳʭ ʣʠʥʠʡ ï ʙʝʣʳʡ; 

¶ ʮʚʝʪ ʚʳʥʦʩʥʳʭ ʣʠʥʠʡ ï ʙʝʣʳʡ. 

 

ʈʠʩ. 51. ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʥʦʛʦ ʩʪʠʣʷ. ɺʢʣʘʜʢʘ ʃʠʥʠʠ  

 

8. ʅʘ ʚʢʣʘʜʢʝ ʊʝʢʩʪ (ʨʠʩ. 52) ʫʩʪʘʥʦʚʠʪʝ ʮʚʝʪ ʪʝʢʩʪʘ ʙʝʣʳʡ: 

 

ʈʠʩ. 52. ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʥʦʛʦ ʩʪʠʣʷ. ɺʢʣʘʜʢʘ ʊʝʢʩʪ 
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9. ʅʘʞʤʠʪʝ ʆʂ. ɻʦʪʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 53. 

 

ʈʠʩ. 53. ʏʝʨʪʝʞ ʩ ʦʬʦʨʤʣʝʥʠʝʤ 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʂʘʢ ʠʟʤʝʥʠʪʴ ʪʝʢʩʪ ʚ ʙʣʦʢʝ? 

2. ʅʘ ʢʘʢʦʡ ʩʣʦʡ ʚʩʪʘʶʪ ʙʣʦʢʠ ʧʨʠ ʢʦʧʠʨʦʚʘʥʠʠ ʠʟ ʦʜʥʦʛʦ ʬʘʡʣʘ ʚ ʜʨʫʛʦʡ? 
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ʈʘʙʦʪʘ ʩ ʣʠʩʪʦʤ 

ʇʨʦʜʦʣʞʠʪʝ ʨʘʙʦʪʫ ʥʘʜ ʩʚʦʠʤ ʬʘʡʣʦʤ ʠʟ ʫʨʦʢʘ çʆʬʦʨʤʣʝʥʠʝ ʯʝʨʪʝʞʘè ʠʣʠ ʦʪʢʨʦʡʪʝ ʬʘʡʣ 

ʈʘʙʦʪʘ ʩ ʣʠʩʪʦʤ.dwg, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʘʧʢʝ ʇʣʘʪʬʦʨʤʘ nanoCAD\ʈʘʙʦʪʘ ʩ ʣʠʩʪʦʤ. 

1. ʇʝʨʝʡʜʠʪʝ ʥʘ ʚʢʣʘʜʢʫ ɸ3 ʠ ʩʦʟʜʘʡʪʝ ʬʦʨʤʘʪʢʫ. 

ɺʩʪʘʚʠʤ ʬʦʨʤʘʪʢʫ ʩ ʧʦʤʦʱʴʶ ʚʥʝʰʥʝʡ ʩʩʳʣʢʠ. ɼʣʷ ʵʪʦʛʦ ʦʪʢʨʦʡʪʝ ɼʠʩʧʝʪʯʝʨ ʩʩʳʣʦʢ: 

¶ ʃɽʅʊɸ: ɺʩʪʘʚʢʘ > ʉʩʳʣʢʘ > ɼʠʩʧʝʪʯʝʨ ʩʩʳʣʦʢ; 

¶ ʄɽʅʖ: ɺʩʪʘʚʢʘ > ɼʠʩʧʝʪʯʝʨ ʩʩʳʣʦʢé 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʚʳʙʝʨʠʪʝ ɺʩʪʘʚʠʪʴ > ɺʩʪʘʚʠʪʴ dwg > ʌʦʨʤʘʪʢʘ.dwg, ʨʘʩʧʦʣʦʞʝʥʥʫʶ 

ʚ ʧʘʧʢʝ ʇʣʘʪʬʦʨʤʘ nanoCAD\ʈʘʙʦʪʘ ʩ ʣʠʩʪʦʤ, ʠ ʥʘʞʤʠʪʝ ʆʂ (ʨʠʩ. 54). 

 

ʈʠʩ. 54. ɺʩʪʘʚʢʘ ʚʥʝʰʥʝʡ ʩʩʳʣʢʠ 

 

ʇʨʠʚʷʞʠʪʝ ʨʘʤʢʫ ʢ ʣʝʚʦʤʫ ʥʠʞʥʝʤʫ ʫʛʣʫ ʣʠʩʪʘ (ʨʠʩ. 55). 
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ʈʠʩ. 55. ʅʘʩʪʨʦʡʢʘ ʚʥʝʰʥʝʡ ʩʩʳʣʢʠ 

 

2. ʉʦʟʜʘʡʪʝ ʚʠʜ ʥʘ ʣʠʩʪʝ. 

ʏʪʦʙʳ ʚʳʚʝʩʪʠ ʯʝʨʪʝʞ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʜʝʣʠ, ʩʦʟʜʘʡʪʝ ʥʘ ʣʠʩʪʝ ʚʠʜʦʚʦʡ ʵʢʨʘʥ:  

¶ ʃɽʅʊɸ: ʃʠʩʪ > ɺʠʜʦʚʳʝ ʵʢʨʘʥʳ ʣʠʩʪʘ > ʇʨʷʤʦʫʛʦʣʴʥʳʡ ɺʕ; 

¶ ʄɽʅʖ: ɺʠʜ > ɺʠʜʦʚʳʝ ʵʢʨʘʥʳ > ʇʨʷʤʦʫʛʦʣʴʥʳʡ ɺʕ. 

 

ʄʳʰʢʦʡ ʫʢʘʞʠʪʝ ʥʘ ʣʠʩʪʝ ʛʨʘʥʠʮʳ ʚʠʜʦʚʦʛʦ ʵʢʨʘʥʘ. ʄʘʩʰʪʘʙ ʟʘʜʘʡʪʝ ʨʘʚʥʳʤ 0.01. 

ɺʳʙʝʨʠʪʝ ʩʦʟʜʘʥʥʳʡ ʚʠʜʦʚʦʡ ʵʢʨʘʥ ʠ ʚ ʩʚʦʡʩʪʚʘʭ ʫʢʘʞʠʪʝ ɺʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ ï 3D-ʢʘʨʢʘʩ 

(ʨʠʩ. 56). 

 

ʈʠʩ. 56. ʏʝʨʪʝʞ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʣʠʩʪʘ 

 

3. ʇʦʤʝʥʷʡʪʝ ʩʣʦʡ ʚʠʜʦʚʦʛʦ ʵʢʨʘʥʘ. 
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ʊʘʢ ʢʘʢ ʚʠʜʦʚʦʡ ʵʢʨʘʥ ʚʳʧʦʣʥʷʣʩʷ ʥʘ ʩʣʦʝ ʆʬʦʨʤʣʝʥʠʝ, ʦʥ ʙʫʜʝʪ ʚʠʜʝʥ ʧʦʩʣʝ ʨʘʩʧʝʯʘʪʢʠ. ʏʪʦʙʳ 

ʚʠʜʦʚʦʡ ʵʢʨʘʥ ʥʝ ʨʘʩʧʝʯʘʪʳʚʘʣʩʷ, ʧʦʤʝʥʷʡʪʝ ʩʣʦʡ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ ʉʚʦʡʩʪʚʘ ʥʘ 

Defpoints, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʢʣʶʯʠʚ ʝʛʦ ʚʠʜʠʤʦʩʪʴ. ʆʙʲʝʢʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʵʪʦʤ ʩʣʦʝ, 

ʧʝʯʘʪʘʪʴʩʷ ʥʝ ʙʫʜʫʪ (ʨʠʩ. 57). 

 

ʈʠʩ. 57. ʀʟʤʝʥʝʥʠʝ ʩʣʦʷ ʚʠʜʦʚʦʛʦ ʵʢʨʘʥʘ 

 

4. ɺ ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʩ ʣʠʩʪʦʤ ʟʘʙʣʦʢʠʨʫʡʪʝ ʚʠʜʦʚʦʡ ʵʢʨʘʥ, ʯʪʦʙʳ ʥʝ çʧʨʦʚʘʣʠʚʘʪʴʩʷè 

ʚ ʥʝʛʦ. ɹʣʦʢʠʨʦʚʢʘ ʚʠʜʦʚʦʛʦ ʵʢʨʘʥʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ (ʨʠʩ. 58). 

 

ʈʠʩ. 58. ɹʣʦʢʠʨʦʚʢʘ ʚʠʜʦʚʦʛʦ ʵʢʨʘʥʘ 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʂʘʢ ʚʳʥʝʩʪʠ ʯʝʨʪʝʞ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʜʝʣʠ ʚ ʣʠʩʪ? 

2. ʂʘʢʫʶ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʶ ʚʳʧʦʣʥʷʝʪ ʩʣʦʡ Defpoints? 

 

ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʇʨʦʜʦʣʞʠʪʝ ʨʘʙʦʪʫ ʥʘʜ ʩʚʦʠʤ ʬʘʡʣʦʤ ʠʟ ʫʨʦʢʘ çʈʘʙʦʪʘ ʩ ʣʠʩʪʦʤè ʠʣʠ ʦʪʢʨʦʡʪʝ ʬʘʡʣ ʌʘʩʘʜ 

ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ.dwg, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʘʧʢʝ ʇʣʘʪʬʦʨʤʘ nanoCAD\ʂʦʤʧʣʝʢʪ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʦʩʥʦʚʥʫʶ ʥʘʜʧʠʩʴ. ɺ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʦʜʥʦʩʪʨʦʯʥʦʛʦ ʠʣʠ ʤʥʦʛʦʩʪʨʦʯʥʦʛʦ ʪʝʢʩʪʘ. ʅʦ ʧʨʝʜʩʪʘʚʠʤ ʩʠʪʫʘʮʠʶ, ʯʪʦ ʚ ʦʜʥʦʤ 

ʧʨʦʝʢʪʝ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʚ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤ ʠʥʩʪʨʫʤʝʥʪ, 

ʩʧʦʩʦʙʥʳʡ ʧʨʦʩʪʳʤʠ ʤʘʥʠʧʫʣʷʮʠʷʤʠ ʟʘʧʦʣʥʷʪʴ ʚʩʝ ʦʩʥʦʚʥʳʝ ʥʘʜʧʠʩʠ. ʕʪʫ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ 
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ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʬʫʥʢʮʠʦʥʘʣ ʂʦʤʧʣʝʢʪʘ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʂɼ). ɺ ʨʘʤʢʘʭ ʥʘʰʝʛʦ ʫʨʦʢʘ 

ʨʘʩʩʤʦʪʨʠʤ ʟʘʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʠ ʩʦʟʜʘʥʠʝ ʚʝʜʦʤʦʩʪʠ ʣʠʩʪʦʚ. 

1) ɿʘʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ 

1. ɿʘʧʫʩʪʠʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʧʘʥʝʣʴ ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ: 

¶ ʃɽʅʊɸ: ʅʘʩʪʨʦʡʢʠ > ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʘʥʝʣʠ > ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

¶ ʄɽʅʖ: ʉʝʨʚʠʩ > ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʚ ʟʘʨʫʙʝʞʥʳʭ ʘʥʘʣʦʛʘʭ ï ʧʦʜʰʠʚʢʘ) ï ʵʪʦ ʫʩʣʦʚʥʘʷ ʧʘʧʢʘ, ʚ ʢʦʪʦʨʦʡ 

ʤʦʞʥʦ ʫʧʦʨʷʜʦʯʝʥʥʦ ʭʨʘʥʠʪʴ ʣʠʩʪʳ ʠʟ ʨʘʟʥʳʭ *.dwg-ʬʘʡʣʦʚ, ʧʨʠ ʵʪʦʤ ʩʘʤʠ ʣʠʩʪʳ ʦʩʪʘʶʪʩʷ ʚ ʪʝʭ 

ʞʝ ʧʘʧʢʘʭ, ʛʜʝ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʜʦ ʚʢʣʶʯʝʥʠʷ ʚ ʢʦʤʧʣʝʢʪ.  

2. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʳʟʚʘʚ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʢʦʤʘʥʜʫ ʉʦʟʜʘʪʴ 

ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʨʠʩ. 59). 

 

ʈʠʩ. 59. ɺʳʟʦʚ ʢʦʤʘʥʜʳ ʉʦʟʜʘʪʴ ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ 

3. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʪʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ï ʅʘʯʘʣʦ ʚʳʙʝʨʠʪʝ 

ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʩʦʟʜʘʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʪʘ ʉʫʱʝʩʪʚʫʶʱʠʝ ʯʝʨʪʝʞʠ (ʨʠʩ. 60). 

 

ʈʠʩ. 60. ʉʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʪʘ ʜʦʢʫʤʝʥʪʘʮʠʠ 
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4. ʉʣʝʜʫʡʪʝ ʜʘʣʴʥʝʡʰʠʤ ʧʫʥʢʪʘʤ ʠʥʩʪʨʫʢʮʠʠ, ʥʘʟʥʘʯʠʚ ʠʤʷ, ʤʝʩʪʦ ʭʨʘʥʝʥʠʷ, ʚʳʙʦʨ ʪʠʧʘ 

ʢʦʤʧʣʝʢʪʘ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʃʠʩʪ) > ɼʘʣʝʝ > ɻʦʪʦʚʦ. 

ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʠʤʝʶʱʘʷʩʷ ʚ ʢʦʤʧʣʝʢʪʝ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʭʨʘʥʠʪʩʷ ʚ ʬʘʡʣʘʭ ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.dst. 

5. ʀʤʧʦʨʪʠʨʫʡʪʝ ʣʠʩʪ ɸ3 ʠʟ ʬʘʡʣʘ ʌʘʩʘʜ ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʩʦʟʜʘʥʥʳʡ ʢʦʤʧʣʝʢʪ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʱʝʣʢʥʫʚ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʥʘʟʚʘʥʠʶ ʂɼ (ʨʠʩ. 61). 

 

ʈʠʩ. 61. ʀʤʧʦʨʪ ʣʠʩʪʘ 

ʅʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ ʂɼ ʪʝʧʝʨʴ ʦʪʦʙʨʘʞʘʝʪʩʷ ʣʠʩʪ ɸ3.  

6. ʇʝʨʝʠʤʝʥʫʡʪʝ ʣʠʩʪ, ʱʝʣʢʥʫʚ ʧʦ ʥʝʤʫ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ: ʉʤʝʥʠʪʴ ʥʘʟʚʘʥʠʝ ʠ ʥʦʤʝʨ 

(ʨʠʩ. 62). 

 

ʈʠʩ. 62. ʉʤʝʥʘ ʥʘʟʚʘʥʠʷ ʠ ʥʦʤʝʨʘ ʣʠʩʪʘ 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʵʪʦʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʥʘʟʚʘʥʠʝ ʣʠʩʪʘ ʚ ʂɼ ʠ ʠʤʷ ʣʠʩʪʘ 

(ʚ ʦʙʣʘʩʪʠ ʟʘʢʣʘʜʦʢ ʣʠʩʪʦʚ). 
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7. ʇʝʨʝʡʜʠʪʝ ʚ ʜʠʘʣʦʛ ʩʚʦʡʩʪʚ ʂɼ, ʱʝʣʢʥʫʚ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʥʘʟʚʘʥʠʶ ʂɼ: 

ʉʚʦʡʩʪʚʘ (ʨʠʩ. 63). 

 

ʈʠʩ. 63. ɼʠʘʣʦʛ ʩʚʦʡʩʪʚ ʢʦʤʧʣʝʢʪʘ ʜʦʢʫʤʝʥʪʘʮʠʠ 

8. ɿʘʧʦʣʥʠʪʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʷʯʝʡʢʠ ʅʦʤʝʨ ʧʨʦʝʢʪʘ, ʀʤʷ ʧʨʦʝʢʪʘ, ʌʘʟʘ 

ʧʨʦʝʢʪʘ, ʕʪʘʧ ʧʨʦʝʢʪʘ. 

9. ɺʥʝʩʠʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ (ʌʀʆ ʨʘʟʨʘʙʦʪʯʠʢʘ, ʧʨʦʚʝʨʷʶʱʝʛʦ, ɻʀʇ ʠ ʪ.ʜ.), 

ʱʝʣʢʥʫʚ ʧʦ ʢʥʦʧʢʝ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘé 

ʘ) ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ. 

ʙ) ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʅʦʚʦʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʚʥʝʩʠʪʝ ʀʤ ̫ʩʚʦʡʩʪʚʘ ʠ 

ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ (ʨʠʩ. 64). 
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ʈʠʩ. 64. ɼʦʙʘʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʚ ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ɿʥʘʯʝʥʠʝ ɺʣʘʜʝʣʝʮ ʤʦʞʥʦ ʧʦʢʘ ʦʩʪʘʚʠʪʴ ʦʙʦʟʥʘʯʝʥʥʳʤ ʢʘʢ ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʚʦʡʩʪʚʘ ʚʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʚʥʝʩʪʠ ʜʘʪʫ (ʨʠʩ. 65). 

 

ʈʠʩ. 65. ʇʨʠʤʝʨ ʚʥʝʩʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ 

10. ɿʘʢʨʦʡʪʝ ʜʠʘʣʦʛ ʩʚʦʡʩʪʚ ʠ ʧʝʨʝʡʜʠʪʝ ʢ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʯʝʨʪʝʞʘ. ʉ ʧʦʤʦʱʴʶ 

ʤʥʦʛʦʩʪʨʦʯʥʦʛʦ ʪʝʢʩʪʘ (ʢʦʤʘʥʜʘ ʄʊɽʂʉʊ) ʚʚʝʜʠʪʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʬʳ 

ʥʝʠʟʤʝʥʷʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʈʘʟʨʘʙʦʪʘʣ, ʇʨʦʚʝʨʠʣ, ɻʀʇ ʠ ʪ.ʜ.). 

11. ɿʘʧʦʣʥʠʪʝ ʦʩʪʘʚʰʫʶʩʷ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʩ ʧʦʤʦʱʴʶ ʧʦʣʝʡ. ʇʦʣʝ 

ʩʦʜʝʨʞʠʪ ʜʠʥʘʤʠʯʝʩʢʫʶ ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʩʦʟʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʣʝʡ 

ʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʅʦʤʝʨ ʧʨʦʝʢʪʘ), ʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ ʚ ʩʚʦʡʩʪʚʘʭ ʂɼ 

ʵʪʦ ʧʦʣʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʦʚʠʪʩʷ ʥʘ ʚʩʝʭ ʯʝʨʪʝʞʘʭ. 

ʘ) ɺʳʙʝʨʠʪʝ ʦʙʣʘʩʪʴ ʚʩʪʘʚʢʠ ʧʦʣʷ (ʥʘʧʨʠʤʝʨ, ʤʝʩʪʦ ʜʣʷ ʚʩʪʘʚʢʠ ʌʀʆ ʨʘʟʨʘʙʦʪʯʠʢʘ) 

ʤʥʦʛʦʩʪʨʦʯʥʳʤ ʠʣʠ ʦʜʥʦʩʪʨʦʯʥʳʤ ʪʝʢʩʪʦʤ ʠ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ. ʀʟ 

ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʚʳʙʝʨʠʪʝ ɺʩʪʘʚʠʪʴ ʧʦʣʝ (ʨʠʩ. 66). 
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ʈʠʩ. 66. ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ 

ʙ) ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʦʣʝ ʚʳʙʝʨʠʪʝ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʝʛʦʨʠʠ ʧʦʣʝʡ 

ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʚ) ɺ ʨʘʟʜʝʣʝ ʀʤʝʥʘ ʧʦʣʝʡ ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ, ʠʟ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ, ʥʘʧʨʠʤʝʨ, 

ʥʘʟʚʘʥʠʝ ʪʝʢʫʱʝʛʦ ʣʠʩʪʘ, ʝʛʦ ʥʦʤʝʨ ʚ ʂɼ, ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʚ ʚ ʂɼ. ʅʦ ʩʘʤʠ ʩʚʦʡʩʪʚʘ 

ʂɼ (ʠʤʷ ʠ ʥʦʤʝʨ ʧʨʦʝʢʪʘ, ʵʪʘʧ ʠ ʪ.ʜ.) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ (ʌʀʆ ʠ ʜʘʪʳ) ʣʫʯʰʝ 

ʚʥʦʩʠʪʴ ʯʝʨʝʟ ʠʤʷ ʧʦʣʷ ï ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʨʠʩ. 67). 

 

ʈʠʩ. 67. ɺʳʙʦʨ ʢʘʪʝʛʦʨʠʠ ʠ ʠʤʝʥʠ ʧʦʣʝʡ 

ʛ) ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʚʳʙʝʨʠʪʝ ʚ ʩʚʦʡʩʪʚʘʭ ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï 

ʧʦʣʝ ʈʘʟʨʘʙʦʪʘʣ). ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʧʨʘʚʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ ʧʦʣʷ. ʅʘʞʤʠʪʝ ʆʂ. 

ʜ) ɺ ʛʨʘʬʝ ʩ ʬʘʤʠʣʠʝʡ ʨʘʟʨʘʙʦʪʯʠʢʘ ʯʝʨʪʝʞʘ ʧʦʷʚʠʣʦʩʴ ʟʥʘʯʝʥʠʝ, ʚʥʝʩʝʥʥʦʝ ʚ ʩʚʦʡʩʪʚʘ 

ʂɼ. 
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ɺ ʯʝʨʪʝʞʝ ʟʥʘʯʝʥʠʝ ʧʦʣʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʩʝʨʦʤ ʬʦʥʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʴʥʦ ʦʪʣʠʯʘʪʴ ʝʛʦ ʦʪ 

ʜʨʫʛʠʭ ʥʘʜʧʠʩʝʡ. ʇʨʠ ʧʝʯʘʪʠ ʧʦʣʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʘʢ ʦʙʳʯʥʳʡ ʪʝʢʩʪ, ʩʝʨʳʡ ʬʦʥ ʥʘ ʧʝʯʘʪʴ ʥʝ 

ʚʳʚʦʜʠʪʩʷ. 

ʝ) ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʟʘʧʦʣʥʠʪʝ ʦʩʪʘʣʴʥʳʝ ʛʨʘʬʳ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ. ʀʪʦʛʦʚʳʡ 

ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 68. 

 

ʈʠʩ. 68. ʀʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ 

12. ʉʥʦʚʘ ʧʝʨʝʡʜʠʪʝ ʚ ʜʠʘʣʦʛ ʩʚʦʡʩʪʚ ʢʦʤʧʣʝʢʪʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʠʟʤʝʥʠʪʝ ʟʥʘʯʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʚʦʡʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʌʀʆ ʨʘʟʨʘʙʦʪʯʠʢʘ). ʇʨʠʤʠʪʝ ʠʟʤʝʥʝʥʠʷ ʠ ʚʳʡʜʠʪʝ 

ʠʟ ʜʠʘʣʦʛʘ ʩʚʦʡʩʪʚ. 

13. ɺʳʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ ʈɽɻɽʅ. ʌʘʤʠʣʠ ̫ʨʘʟʨʘʙʦʪʯʠʢʘ ʯʝʨʪʝʞʘ ʠʟʤʝʥʠʣʘʩʴ. 

 

2) ʉʦʟʜʘʥʠʝ ʚʝʜʦʤʦʩʪʠ 

ɺ ʢʦʤʧʣʝʢʪʘʭ ʜʦʢʫʤʝʥʪʘʮʠʠ ʣʝʛʢʦ ʬʦʨʤʠʨʦʚʘʪʴ ʚʝʜʦʤʦʩʪʴ ʣʠʩʪʦʚ ï ʪʘʙʣʠʮʫ ʩ ʥʘʟʚʘʥʠʷʤʠ 

ʠ ʥʦʤʝʨʘʤʠ ʣʠʩʪʦʚ. 

1. ɺʳʟʦʚʠʪʝ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʱʝʣʯʢʦʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʧʦ ʥʘʟʚʘʥʠʶ ʂɼ ʠ ʚʳʙʝʨʠʪʝ 

ʧʫʥʢʪ ɺʩʪʘʚʠʪʴ ʚʝʜʦʤʦʩʪʴ ʣʠʩʪʦʚ (ʨʠʩ. 69). 

 

ʈʠʩ. 69. ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʧʨʠ ʚʩʪʘʚʢʝ ʚʝʜʦʤʦʩʪʠ ʣʠʩʪʦʚ 

2. ɺ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʯʝʨʪʝʞʘ ʧʦʷʚʠʪʩʷ ʚʝʜʦʤʦʩʪʴ, ʚʩʪʘʚʴʪʝ ʝʝ ʥʘ ʣʠʩʪ (ʨʠʩ. 70). 
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ʈʠʩ. 70. ɺʝʜʦʤʦʩʪʴ ʣʠʩʪʦʚ 

ʀʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 71.  

 

ʈʠʩ. 71. ʀʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʏʪʦ ʪʘʢʦʝ ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʢʘʢʦʝ ʦʥ ʠʤʝʝʪ ʨʘʩʰʠʨʝʥʠʝ? 

2. ʏʪʦ ʪʘʢʦʝ ʧʦʣʝ ʠ ʢʘʢ ʝʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ? 

 

ʉʬʦʨʤʠʨʦʚʘʪʴ ʧʘʢʝʪ 

ɺ ʉɸʇʈ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ nanoCAD, *.dwg-ʬʘʡʣ ʥʝ ʩʦʭʨʘʥʷʝʪ ʵʣʝʤʝʥʪʳ ʯʝʨʪʝʞʘ, ʥʘʭʦʜʷʱʠʝʩʷ 

ʚ ʜʨʫʛʠʭ ʬʘʡʣʘʭ: shx-ʰʨʠʬʪʳ, ʨʘʩʪʨʳ ʠ ʧʨʦʯʝʝ. ʇʦʵʪʦʤʫ ʧʨʠ ʦʪʢʨʳʪʠʠ ʯʝʨʪʝʞʘ ʥʘ ʜʨʫʛʦʤ 

ʢʦʤʧʴʶʪʝʨʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʨʦʙʣʝʤʳ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ. 

ʂʦʤʘʥʜʘ eTransmit (ʉʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʪ) ʧʦʟʚʦʣʷʝʪ ʩʦʙʨʘʪʴ ʚʩʝ ʜʘʥʥʳʝ, ʚʭʦʜʷʱʠʝ ʚ ʪʝʢʫʱʠʡ 

ʯʝʨʪʝʞ (shx-ʰʨʠʬʪʳ, ʚʥʝʰʥʠʝ ʩʩʳʣʢʠ, ʨʘʩʪʨʦʚʳʝ ʧʦʜʣʦʞʢʠ ʠ ʪ.ʧ.), ʠ ʩʦʭʨʘʥʠʪʴ ʠʭ ʚ ʚʠʜʝ zip-
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ʬʘʡʣʘ. ɿʘʪʝʤ ʵʪʦʪ ʬʘʡʣ-ʧʨʦʝʢʪ ʦʪʧʨʘʚʣʷʝʪʩʷ ʟʘʢʘʟʯʠʢʫ, ʢʦʣʣʝʛʘʤ, ʚ ʘʨʭʠʚ ʠ ʙʝʟ ʧʨʦʙʣʝʤ 

ʦʪʢʨʳʚʘʝʪʩʷ ʥʘ ʜʨʫʛʦʤ ʢʦʤʧʴʶʪʝʨʝ. 

ʇʨʦʜʦʣʞʠʪʝ ʨʘʙʦʪʫ ʥʘʜ ʬʘʡʣʦʤ ʫʨʦʢʘ çʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠè ʠʣʠ ʦʪʢʨʦʡʪʝ ʢʦʤʧʣʝʢʪ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʌʘʩʘʜ.dst ʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʨʠʩ. 72). ʆʥ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʘʧʢʝ ʇʣʘʪʬʦʨʤʘ nanoCAD\ʉʬʦʨʤʠʨʦʚʘʪʴ ʧʘʢʝʪ. 

 

ʈʠʩ. 72. ʆʪʢʨʳʪʠʝ ʢʦʤʧʣʝʢʪʘ ʜʦʢʫʤʝʥʪʘʮʠʠ 

 

1. ʆʪʢʨʦʡʪʝ ʌʘʩʘʜ ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ 

ʣʠʩʪʝ ʚ ʢʦʤʧʣʝʢʪʝ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

2. ʆʪʢʨʦʡʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʧʘʥʝʣʴ ɼʠʩʧʝʪʯʝʨ ʩʩʳʣʦʢ: 

¶ ʃɽʅʊɸ: ɺʩʪʘʚʢʘ > ʉʩʳʣʢʘ > ɼʠʩʧʝʪʯʝʨ ʩʩʳʣʦʢ; 

¶ ʄɽʅʖ: ɺʩʪʘʚʢʘ > ɼʠʩʧʝʪʯʝʨ ʩʩʳʣʦʢé 
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ʈʠʩ. 73. ɺʥʝʰʥʠʝ ʩʩʳʣʢʠ 

 

ʉʝʡʯʘʩ ʚ *.dwg-ʬʘʡʣʝ ʜʚʝ ʚʥʝʰʥʠʝ ʩʩʳʣʢʠ (ʨʠʩ. 73). ɽʩʣʠ ʦʪʧʨʘʚʠʪʴ ʢʦʤʫ-ʣʠʙʦ ʦʜʠʥ ʪʦʣʴʢʦ *.dwg-

ʬʘʡʣ ʯʝʨʪʝʞʘ, ʵʪʠ ʵʣʝʤʝʥʪʳ ʥʝ ʦʪʦʙʨʘʟʷʪʩʷ. 

3. ɺʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʉʬʦʨʤʠʨʦʚʘʪʴ ʧʘʢʝʪ: 

¶ ʂʥʦʧʢʘ nanoCAD > ʉʬʦʨʤʠʨʦʚʘʪʴ ʧʘʢʝʪ; 

¶ ʄɽʅʖ: ʌʘʡʣ > ʉʬʦʨʤʠʨʦʚʘʪʴ ʧʘʢʝʪ. 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʙʫʜʫʪ ʧʦʢʘʟʘʥʳ ʚʩʝ ʩʦʭʨʘʥʷʝʤʳʝ ʵʣʝʤʝʥʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʰʨʠʬʪʳ, ʚʥʝʰʥʠʝ 

ʩʩʳʣʢʠ, ʩʘʤ ʯʝʨʪʝʞ ʠ ʪ.ʜ. (ʨʠʩ. 74). 

 

ʈʠʩ. 74. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʪʘ 

 



46 

   
 

 

ʅʘʞʤʠʪʝ ʆʂ ʠ ʚʳʙʝʨʠʪʝ ʤʝʩʪʦ, ʢʫʜʘ ʩʦʭʨʘʥʠʪʩʷ ʘʨʭʠʚ. ʉʦʭʨʘʥʠʪʝ ʬʘʡʣ (ʥʘʧʨʠʤʝʨ, ʥʘ ʈʘʙʦʯʠʡ 

ʩʪʦʣ). 

4. ɿʘʢʨʦʡʪʝ ʬʘʡʣ ʌʘʩʘʜ-ʢʦʤʧʣʝʢʪ.dwg ʚ nanoCAD. 

ʈʘʩʧʘʢʫʡʪʝ ʩʦʟʜʘʥʥʳʡ ʘʨʭʠʚ ʠ ʦʪʢʨʦʡʪʝ ʚ nanoCAD ʯʝʨʪʝʞ ʠʟ ʩʦʟʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʪʘ (ʨʠʩ. 75). 

 

ʈʠʩ. 75. ʏʝʨʪʝʞ ʠʟ ʨʘʩʧʘʢʦʚʘʥʥʦʛʦ ʘʨʭʠʚʘ 

 

ʌʘʡʣ ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʦʨʨʝʢʪʥʦ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʧʦʪʝʨʷʥʳ ʧʦʣʷ ʠʟ ʢʦʤʧʣʝʢʪʘ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʪʘʢ ʢʘʢ 

ʯʝʨʪʝʞ ʢ ʥʝʤʫ ʥʝ ʧʦʜʢʣʶʯʝʥ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʘʨʭʠʚʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʯʝʨʪʝʞ, ʫʢʘʟʘʥʥʳʡ 

ʚ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʝʡ ʩʩʳʣʢʠ. 

ɺʦʧʨʦʩ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ɼʣʷ ʯʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʢʦʤʘʥʜʘ eTransmit (ʉʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʪ)? 

 

ʇʝʯʘʪʴ ʜʦʢʫʤʝʥʪʦʚ 

1) ʋʜʦʙʥʘʷ ʧʝʯʘʪʴ 

ʄʦʞʥʦ ʣʠ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʧʝʯʘʪʠ ʚ ʉɸʇʈ ʧʨʦʩʪʳʤ ʠ ʥʘʛʣʷʜʥʳʤ? ʉʣʦʞʥʳʡ ʚʦʧʨʦʩ, ʫʯʠʪʳʚʘʷ, ʯʪʦ 

ʧʝʯʘʪʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʰʠʨʦʢʦʛʦ ʬʦʨʤʘʪʘ ʥʝ ʠʤʝʶʪ ʩʪʘʥʜʘʨʪʘ ʦʙʱʝʥʠʷ ʩ ʧʨʦʛʨʘʤʤʘʤʠ, 

ʦʙʣʘʜʘʶʪ ʨʘʟʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʥʘʧʨʠʤʝʨ, ʧʦʣʷʤʠ ʧʝʯʘʪʠ) ʠ ʥʘʩʪʨʦʡʢʘʤʠ 

(ʥʘʧʨʠʤʝʨ, ʧʨʘʚʠʣʘʤʠ ʨʘʟʚʦʨʦʪʘ, ʚʳʨʘʚʥʠʚʘʥʠʷ). 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ nanoCAD ʤʳ ʩʜʝʣʘʣʠ ʦʯʝʨʝʜʥʦʡ ʰʘʛ ʢ ʨʘʟʨʘʙʦʪʢʝ ʫʜʦʙʥʦʡ ʠ ʧʦʥʷʪʥʦʡ ʩʠʩʪʝʤʳ 

ʧʝʯʘʪʠ ï ʵʪʦ ʥʘʰ ʜʠʘʣʦʛ ʧʝʯʘʪʠ. 

ɺʳʙʨʘʚ ʬʦʨʤʘʪ ʙʫʤʘʛʠ ʠ ʧʣʦʪʪʝʨ, ʤʳ ʤʦʞʝʤ ʪʦʯʥʦ ʚʳʨʘʚʥʠʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ, ʠʤʝʷ ʧʝʨʝʜ ʛʣʘʟʘʤʠ 



47 

   
 

 

ʬʠʟʠʯʝʩʢʠʡ ʣʠʩʪ ʙʫʤʘʛʠ ʩ ʛʘʙʘʨʠʪʘʤʠ, ʦʨʠʝʥʪʘʮʠʝʡ ʠ ʧʦʣʷʤʠ ʧʝʯʘʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ 

ʨʘʟʚʝʨʥʫʪʴ ʯʝʨʪʝʞ ʥʘ ʣʠʩʪʝ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜ ʙʫʤʘʛʠ, ʝʩʣʠ ʯʝʨʪʝʞ ʚʳʚʦʜʠʪʩʷ ʥʘ 

ʨʫʣʦʥʳ. ɸ ʥʘʛʣʷʜʥʳʡ ʟʥʘʯʦʢ ʚ ʚʝʨʭʥʝʤ ʫʛʣʫ ʧʦʢʘʞʝʪ, ʢʘʢ ʙʫʤʘʛʘ ʙʫʜʝʪ ʚʳʭʦʜʠʪʴ ʠʟ ʧʣʦʪʪʝʨʘ. ɺ 

ʵʪʦʤ ʞʝ ʜʠʘʣʦʛʝ ʤʦʞʥʦ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʧʦʣʥʦʮʝʥʥʳʡ ʵʢʨʘʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʠ 

ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʢ ʜʦʢʫʤʝʥʪʫ ʧʨʠʤʝʥʷʶʪʩʷ ʩʪʠʣʠ ʧʝʯʘʪʠ. 

ʇʨʦʜʦʣʞʠʪʝ ʨʘʙʦʪʫ ʩ ʬʘʡʣʦʤ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʫʨʦʢʘ ʠʣʠ ʦʪʢʨʦʡʪʝ ʣʠʩʪ ʠʟ ʢʦʤʧʣʝʢʪʘ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʌʘʩʘʜ.dst ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ ʂʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʆʥ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʘʧʢʝ ʇʣʘʪʬʦʨʤʘ nanoCAD\ʇʝʯʘʪʴ ʜʦʢʫʤʝʥʪʦʚ. 

1. ɿʘʧʫʩʪʠʪʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʝʯʘʪʴ ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ: 

¶ ʃɽʅʊɸ: ɺʳʚʦʜ > ʇʝʯʘʪʴ > ʇʝʯʘʪʴ; 

¶ ʄɽʅʖ: ʌʘʡʣ > ʇʝʯʘʪʴ. 

2. ɺʳʙʝʨʠʪʝ ʚʩʪʨʦʝʥʥʳʡ PDF-ʧʨʠʥʪʝʨ, ʨʘʟʤʝʨ ʙʫʤʘʛʠ ɸ3 (ʘʣʴʙʦʤʥʘʷ), ʦʙʣʘʩʪʴ ʧʝʯʘʪʠ ʈʘʤʢʘ.  

3. ʋʢʘʞʠʪʝ ʣʝʚʳʡ ʥʠʞʥʠʡ ʠ ʧʨʘʚʳʡ ʚʝʨʭʥʠʡ ʫʛʣʳ ʧʝʯʘʪʠ. ʋʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ (ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ) ï ʨʠʩ. 76. 

 

ʈʠʩ. 76. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʝʯʘʪʠ 

 

4. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʇʝʯʘʪʴ. 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʚʳʙʝʨʠʪʝ ʧʘʧʢʫ ʩʦʭʨʘʥʝʥʠʷ ʜʣʷ ʬʘʡʣʘ ʠ ʥʘʞʤʠʪʝ ʉʦʭʨʘʥʠʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʫʯʠʪʩʷ ʯʝʨʪʝʞ ʚ PDF-ʬʦʨʤʘʪʝ (ʨʠʩ. 77). 
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ʈʠʩ. 77. ʏʝʨʪʝʞ ʚ PDF 

 

ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ PDF reader ʩʣʝʚʘ ʝʩʪʴ ʩʣʦʠ, ʩʦʟʜʘʥʥʳʝ ʚ nanoCAD. ʀʤʠ ʪʘʢʞʝ ʤʦʞʥʦ 

ʫʧʨʘʚʣʷʪʴ. 

5. ɺʳʨʘʚʥʠʚʘʥʠʝ ʯʝʨʪʝʞʘ ʥʘ ʣʠʩʪʝ. 

ʊʝʧʝʨʴ ʦʪʧʨʘʚʠʤ ʥʘʰ ʯʝʨʪʝʞ ʥʘ ʦʙʳʯʥʳʡ ʧʨʠʥʪʝʨ ï ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʧʨʠʥʪʝʨ HP LaserJet. 

ʀʟ ʪʦʛʦ ʞʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʣʠʩʪʘ ʟʘʧʫʩʢʘʝʤ ʇʝʯʘʪʴ, ʚʳʙʠʨʘʝʤ ʧʨʠʥʪʝʨ ʠ ʨʘʟʤʝʨ ʣʠʩʪʘ ɸ4 

(ʘʣʴʙʦʤʥʘʷ). ʋʢʘʞʠʪʝ ʨʘʤʢʦʡ ʦʙʣʘʩʪʴ ʧʝʯʘʪʠ ʠ ʧʦʩʪʘʚʴʪʝ ʤʘʩʰʪʘʙ 1:4 (ʨʠʩ. 78). 

 

ʈʠʩ. 78. ɺʳʨʘʚʥʠʚʘʥʠʝ ʯʝʨʪʝʞʘ 
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ʂʘʢ ʚʠʜʠʪʝ, ʧʦ ʢʨʘʷʤ ʣʠʩʪʘ ʧʦʷʚʠʣʠʩʴ ʧʦʣʷ. ʋ ʢʘʞʜʦʛʦ ʧʨʠʥʪʝʨʘ ʵʪʠ ʧʦʣʷ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ. ɿʜʝʩʴ ʥʘʤ ʠ ʧʦʤʦʞʝʪ ʠʥʩʪʨʫʤʝʥʪ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʯʝʨʪʝʞʘ ʥʘ ʣʠʩʪʝ. 

ʌʣʘʞʦʢ ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʟʠʪʴ ʯʝʨʪʝʞ ʥʘ ʣʠʩʪʝ. 

 

ʈʠʩ. 79. ʇʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʨʘʤʢʝ 

 

ɺʳʨʘʚʥʠʚʘʥʠʝ ʯʝʨʪʝʞʘ ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʨʘʤʢʝ (ʨʠʩ. 79) ï ʵʪʦ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦ ʦʙʣʘʩʪʠ ʧʝʯʘʪʠ 

ʣʠʩʪʘ (ʪʦ ʝʩʪʴ ʧʦ ʛʨʘʥʠʮʝ ʚʦʟʤʦʞʥʦʡ ʧʝʯʘʪʠ ʪʝʢʫʱʝʛʦ ʧʨʠʥʪʝʨʘ ʥʘ ʚʳʙʨʘʥʥʦʤ ʣʠʩʪʝ). ʈʘʟʤʝʨʳ 

ʧʦʣʝʡ ʨʘʟʥʳʭ ʧʨʠʥʪʝʨʦʚ ʧʨʠ ʵʪʦʤ, ʢʘʢ ʫʞʝ ʩʢʘʟʘʥʦ, ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ. 
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ʈʠʩ. 80. ʇʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦ ʚʥʝʰʥʝʡ ʨʘʤʢʝ 

 

ɺʳʨʘʚʥʠʚʘʥʠʝ ʧʦ ʚʥʝʰʥʝʡ ʨʘʤʢʝ (ʨʠʩ. 80) ï ʵʪʦ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʛʨʘʥʠʮʝ ʣʠʩʪʘ. ʇʨʠ 

ʵʪʦʤ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʧʘʜʫʪ ʚ ʦʙʣʘʩʪʴ ʧʝʯʘʪʠ, ʧʝʯʘʪʘʪʴʩʷ ʥʝ ʙʫʜʫʪ. 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʵʪʠʤ ʞʝ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʣʦʞʝʥʠʝ ʯʝʨʪʝʞʘ ʥʘ ʣʠʩʪʝ, ʯʪʦʙʳ 

ʧʨʠ ʧʝʯʘʪʠ ʥʝ ʦʪʤʘʪʳʚʘʪʴ ʣʠʰʥʶʶ ʙʫʤʘʛʫ. 

 

2) ʋʤʥʘʷ ʧʝʯʘʪʴ 

ʇʨʠ ʥʝʦʜʥʦʢʨʘʪʥʦʡ ʧʝʯʘʪʠ ʜʦʢʫʤʝʥʪʦʚ ʚʩʪʨʦʝʥʥʳʤʠ ʧʨʠʥʪʝʨʘʤʠ (PDF, EMF, DWF, DWFx) 

ʧʦʷʚʣʷʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʯʪʦ ʥʘʟʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʩʦʚʧʘʜʘʶʪ. ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ 

ʩʯʝʪʯʠʢ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʟʘ ʥʘʩ ʧʝʨʝʠʤʝʥʦʚʳʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʪʘʢ, ʢʘʢ ʤʳ ʭʦʪʠʤ. 

1. ɺʳʟʦʚʠʪʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʝʯʘʪʴ ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ:  

¶ ʃɽʅʊɸ: ɺʳʚʦʜ > ʇʝʯʘʪʴ > ʇʝʯʘʪʴ; 

¶ ʄɽʅʖ: ʌʘʡʣ > ʇʝʯʘʪʴ. 

2. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʳʙʝʨʠʪʝ ɺʩʪʨʦʝʥʥʳʡ PDF-ʧʨʠʥʪʝʨ ʠ ʫʢʘʞʠʪʝ ʨʘʤʢʦʡ 

ʦʙʣʘʩʪʴ ʧʝʯʘʪʠ (ʨʠʩ. 81). 
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ʈʠʩ. 81. ɺʳʙʦʨ ʚʩʪʨʦʝʥʥʦʛʦ PDF-ʧʨʠʥʪʝʨʘ 

 

3. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʅʘʩʪʨʦʡʢʘ. 

4. ɺ ʅʘʩʪʨʦʡʢʘʭ ʩʦʭʨʘʥʝʥʠʷ ʚʳʙʝʨʠʪʝ ʀʩʧʦʣʴʟʦʚʘʪʴ ʟʘʜʘʥʥʦʝ ʠʤʷ ʬʘʡʣʘ, ʘ ʚ ʧʦʣʝ 

ʉʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ ʫʢʘʞʠʪʝ ɸʚʪʦʥʫʤʝʨʘʮʠʷ ʠʤʝʥʠ ʬʘʡʣʘ (ʨʠʩ. 82). 

 

ʈʠʩ. 82. ʅʘʩʪʨʦʡʢʘ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʠʥʪʝʨʘ 

 

5. ɺ ʐʘʙʣʦʥ ʠʤʝʥʠ ʬʘʡʣʘ ʚʳʙʝʨʠʪʝ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʣʶʙʫʶ ʢʦʤʙʠʥʘʮʠʶ, ʠʟ ʢʦʪʦʨʦʡ 

ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʤʷ ʨʘʩʧʝʯʘʪʘʥʥʦʛʦ ʬʘʡʣʘ, ʠ ʥʘʞʤʠʪʝ ʆʂ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʯʘʪʠ ʪʨʝʭ ʬʘʡʣʦʚ ʧʦʣʫʯʘʝʤ ʥʘʟʚʘʥʠʷ ʙʝʟ ʚʩʧʣʳʚʘʶʱʠʭ ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ 

(ʨʠʩ. 83). 
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ʈʠʩ. 83. ʅʘʩʪʨʦʡʢʘ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʠʥʪʝʨʘ 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʄʦʞʥʦ ʣʠ ʩʜʝʣʘʪʴ ʩʯʝʪʯʠʢ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʝʛʦ ʰʘʙʣʦʥʘ: 

<ʉʯʝʪʯʠʢ 1>_<ɼʘʪʘ>_<ʉʯʝʪʯʠʢ 01>? 

2. ɺ ʯʝʤ ʦʪʣʠʯʠʝ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦ ʚʥʝʰʥʝʡ ʨʘʤʢʝ ʦʪ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʨʘʤʢʝ? 

 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʩʣʦʝʚ 

ʈʘʥʝʝ ʚ nanoCAD (ʘ ʚ ʧʨʦʛʨʘʤʤʘʭ-ʘʥʘʣʦʛʘʭ ʠ ʩʝʡʯʘʩ) ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʫʜʘʣʠʪʴ ʩʣʦʡ, ʝʩʣʠ ʥʘ ʥʝʤ 

ʥʘʭʦʜʠʣʠʩʴ ʢʘʢʠʝ-ʣʠʙʦ ʦʙʲʝʢʪʳ. ʊʝʧʝʨʴ ʚʳ ʤʦʞʝʪʝ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʩʣʦʞʥʦʩʪʝʡ ʩʜʝʣʘʪʴ ʵʪʦ 

ʩ ʧʝʨʝʥʦʩʦʤ ʦʙʲʝʢʪʦʚ ʥʘ ʣʶʙʦʡ ʜʨʫʛʦʡ ʩʣʦʡ! ʇʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦ ʫʧʨʘʚʣʷʪʴ ʩʣʦʷʤʠ 

ʚʘʰʝʛʦ *.dwg-ʜʦʢʫʤʝʥʪʘ ʠ ʩʦʟʜʘʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ.  

ʇʨʦʜʦʣʞʠʪʝ ʨʘʙʦʪʫ ʩ ʬʘʡʣʦʤ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʫʨʦʢʘ ʠʣʠ ʦʪʢʨʦʡʪʝ ʣʠʩʪ ʠʟ ʢʦʤʧʣʝʢʪʘ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʌʘʩʘʜ.dst. ʆʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʘʧʢʝ ʇʣʘʪʬʦʨʤʘ nanoCAD\ʇʝʯʘʪʴ ʜʦʢʫʤʝʥʪʦʚ. 

ʆʪʢʨʦʡʪʝ ʜʠʘʣʦʛ ʉʣʦʠ:  

¶ ʃɽʅʊɸ: ɻʣʘʚʥʘʷ > ʉʣʦʠ; 

¶ ʄɽʅʖ: ʌʦʨʤʘʪ > ʉʣʦʠ. 

1. ʉʦʟʜʘʡʪʝ ʩʣʦʡ ɿʘʢʣʶʯʝʥʠʝ. 
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ɼʣʷ ʵʪʦʛʦ ʱʝʣʢʥʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʠʢʦʥʢʝ ɼʦʙʘʚʠʪʴ ʠ ʧʨʠʩʚʦʡʪʝ ʩʣʦʶ ʠʤʷ (ʨʠʩ. 84). 

 

ʈʠʩ. 84. ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʩʣʦʷ 

 

ʉʜʝʣʘʡʪʝ ʩʣʦʡ ʪʝʢʫʱʠʤ, ʱʝʣʢʥʫʚ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ ʩʪʦʣʙʮʝ ʉʪʘʪʫʩ. 

2. ɺʳʜʝʣʠʪʝ ʩʣʦʠ ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʠ ʊʝʥʠ ʢʦʥʪʫʨ ʠ ʫʜʘʣʠʪʝ ʠʭ ʙʝʟ ʧʝʨʝʥʦʩʘ ʦʙʲʝʢʪʦʚ ʥʘ 

ʜʨʫʛʦʡ ʩʣʦʡ (ʨʠʩ. 85). 

ʄʦʞʥʦ ʟʘʞʘʪʴ ʢʣʘʚʠʰʫ Ctrl ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʱʝʣʯʦʢ ʤʳʰʴʶ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʥʫʞʥʳʝ ʩʣʦʠ. 

 

ʈʠʩ. 85. ʋʜʘʣʝʥʠʝ ʩʣʦʝʚ ʙʝʟ ʧʝʨʝʥʦʩʘ ʦʙʲʝʢʪʦʚ 

 

3. ɺʳʜʝʣʠʪʝ ʚʩʝ ʩʣʦʠ, ʢʨʦʤʝ ɿʘʢʣʶʯʝʥʠʝ, ʩʣʦʷ 0, ʩʣʦʝʚ ʚʥʝʰʥʝʡ ʩʩʳʣʢʠ ʠ Defpoints, ʠ ʥʘʞʤʠʪʝ 

ʥʘ ʠʢʦʥʢʫ ʋʜʘʣʠʪʴ. 

4. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʥʘʩʪʨʦʡʪʝ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʥʦʩʘ ʦʙʲʝʢʪʦʚ. 

ɺʳʙʝʨʠʪʝ ʇʝʨʝʤʝʩʪʠʪʴ ʦʙʲʝʢʪʳ ʥʘ ʩʣʦʡ ʠ ʫʢʘʞʠʪʝ ʩʣʦʡ ɿʘʢʣʶʯʝʥʠʝ, ʢʦʪʦʨʳʡ ʚʳ ʩʦʟʜʘʣʠ. ʊʘʢʞʝ 

ʫʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ʦʢʦʣʦ ʧʫʥʢʪʘ ʂʦʧʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚ çʇʦ ʩʣʦʶè. 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ (ʨʠʩ. 86). 
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ʈʠʩ. 86. ʇʝʨʝʥʦʩ ʦʙʲʝʢʪʦʚ ʥʘ ʜʨʫʛʦʡ ʩʣʦʡ 

 

ʈʝʟʫʣʴʪʘʪ: ʚʩʝ ʦʙʲʝʢʪʳ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ ʧʝʨʝʥʝʩʝʥʳ ʥʘ ʦʜʠʥ ʩʣʦʡ ʩ ʫʯʝʪʦʤ ʠʭ ʩʚʦʡʩʪʚ. 

 

ɺʦʧʨʦʩ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʄʦʞʥʦ ʣʠ ʫʜʘʣʠʪʴ ʩʣʦʠ ʚʥʝʰʥʝʡ ʩʩʳʣʢʠ? 

 

 

ɼʠʩʧʝʪʯʝʨ ʯʝʨʪʝʞʘ 

ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʠʥʪʝʨʝʩʥʳʤʠ ʯʝʨʪʝʞʘʤʠ ï ɻ ʪʦ ʤʦʛʫʪ ʙʳʪʴ ʠ ʢʨʫʧʥʳʝ ʛʝʥʧʣʘʥʳ, 

ʠ ʨʘʟʨʫʰʝʥʥʳʝ ʧʦ z-ʢʦʦʨʜʠʥʘʪʝ ʯʝʨʪʝʞʠ, ʠ ʩʪʨʘʥʥʳʝ ʢʦʥʪʫʨʳ ʰʪʨʠʭʦʚʦʢ, ʢʦʪʦʨʳʝ ʚʳʯʝʨʯʝʥʳ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʤʝʨʦʤ ʚ ʜʦʣʠ ʤʠʣʣʠʤʝʪʨʦʚ. ʊʘʢʠʝ ʯʝʨʪʝʞʠ ʤʳ ʘʢʪʠʚʥʦ ʘʥʘʣʠʟʠʨʫʝʤ, ʩʦʚʝʨʰʝʥʩʪʚʫʷ 

ʚʥʫʪʨʝʥʥʠʝ ʘʣʛʦʨʠʪʤʳ nanoCAD. ʀ ʧʘʨʘʣʣʝʣʴʥʦ ʫ ʥʘʩ ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʩʦʟʜʘʪʴ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʘʥʘʣʠʟʘ *.dwg-ʬʘʡʣʦʚ. 

ɺ nanoCAD ʝʩʪʴ ʧʦʣʝʟʥʘʷ ʬʫʥʢʮʠʷ ɼʠʩʧʝʪʯʝʨ ʯʝʨʪʝʞʘ, ʢʦʪʦʨʘʷ ʚ ʚʠʜʝ ʜʝʨʝʚʘ ʦʪʦʙʨʘʞʘʝʪ ʚʩʶ 

ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ *.dwg-ʬʘʡʣʘ. 

ɼʠʩʧʝʪʯʝʨ ʯʝʨʪʝʞʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʧʨʦʩʪʦ ʧʦʥʷʪʴ, ʢʘʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʥʘʩʳʱʝʥ ʬʘʡʣ, ʥʦ ʠ ʙʳʩʪʨʦ 

ʥʘʡʪʠ ʠʭ ʥʘ ʯʝʨʪʝʞʝ, ʚʳʜʝʣʠʪʴ, ʧʨʠʙʣʠʟʠʪʴ ʠ, ʥʘʧʨʠʤʝʨ, ʫʜʘʣʠʪʴ. ʆʪʜʝʣʴʥʦ ʩʦʙʠʨʘʶʪʩʷ ʚʩʝ 

ʧʨʦʢʩʠ-ʦʙʲʝʢʪʳ ʯʝʨʪʝʞʘ, ʧʨʠʯʝʤ ʙʣʘʛʦʜʘʨʷ ʨʘʩʰʠʨʝʥʠʶ ʬʫʥʢʮʠʡ ʦʢʥʘ ʉʚʦʡʩʪʚʘ ʧʨʠ ʚʳʜʝʣʝʥʠʠ 

ʦʥʠ ʩʦʦʙʱʘʶʪ, ʚ ʢʘʢʠʭ ʉɸʇʈ ʙʳʣʠ ʩʦʟʜʘʥʳ. ʅʘʛʣʷʜʥʦ ʚʳʚʦʜʷʪʩʷ ʙʣʦʢʠ, ʚʥʝʰʥʠʝ ʩʩʳʣʢʠ, 

ʨʘʩʪʨʦʚʳʝ ʧʦʜʣʦʞʢʠ, ʩʦʙʨʘʥʥʳʝ ʚ ʪʝʢʫʱʝʤ ʜʦʢʫʤʝʥʪʝ, ʩʣʦʠ, ʪʝʢʩʪʦʚʳʝ ʠ ʨʘʟʤʝʨʥʳʝ ʩʪʠʣʠ, 

ʠʤʝʥʦʚʘʥʥʳʝ ʚʠʜʳ, ʣʠʩʪʳ. 

ʆʪʢʨʦʡʪʝ ʬʘʡʣ ɼʠʩʧʝʪʯʝʨ ʯʝʨʪʝʞʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʧʢʝ ʇʣʘʪʬʦʨʤʘ nanoCAD\ɼʠʩʧʝʪʯʝʨ 

ʯʝʨʪʝʞʘ. 

 

1. ʆʪʢʨʦʡʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʧʘʥʝʣʴ ɼʠʩʧʝʪʯʝʨ ʯʝʨʪʝʞʘ: 
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¶ ʃɽʅʊɸ: ʅʘʩʪʨʦʡʢʠ > ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʘʥʝʣʠ > ɼʠʩʧʝʪʯʝʨ ʯʝʨʪʝʞʘ; 

¶ ʄɽʅʖ: ʉʝʨʚʠʩ > ɼʠʩʧʝʪʯʝʨ ʯʝʨʪʝʞʘ. 

 

2. ɺʳʙʝʨʠʪʝ ʚ ʜʠʩʧʝʪʯʝʨʝ ʯʝʨʪʝʞʘ ʧʫʥʢʪ ʆʪʦʙʨʘʞʘʝʪʩʷ: ʄʦʜʝʣʴ > ʆʙʲʝʢʪʳ > ʇʨʦʢʩʠ-

ʦʙʲʝʢʪʳ (ʨʠʩ. 87). 

 

ʈʠʩ. 87. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʘʥʝʣʴ ɼʠʩʧʝʪʯʝʨ ʯʝʨʪʝʞʘ 

 

ʈʘʩʢʨʦʡʪʝ ʩʧʠʩʦʢ ʉʪʝʥʘ ʠ ʧʦʱʝʣʢʘʡʪʝ ʧʦ ʚʭʦʜʷʱʠʤ ʚ ʥʝʛʦ ʦʙʲʝʢʪʘʤ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ 

(ʜʚʦʡʥʦʡ ʱʝʣʯʦʢ): nanoCAD ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ ʚʳʙʨʘʥʥʳʡ ʦʙʲʝʢʪ. ɺ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ 

ʉʚʦʡʩʪʚʘ ʚʠʜʥʦ, ʯʪʦ ʵʪʠ ʦʙʲʝʢʪʳ ʩʦʟʜʘʥʳ ʚ nanoCAD ʉʇɼʉ (ʨʠʩ. 88). 

 

 

ʈʠʩ. 88. ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʢʩʠ-ʦʙʲʝʢʪʝ 

 

ʆʯʝʥʴ ʯʘʩʪʦ ʧʨʠ ʦʪʢʨʳʪʠʠ ʯʝʨʪʝʞʘ ʧʨʦʛʨʘʤʤʘ ʩʦʦʙʱʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʢʩʠ-ʦʙʲʝʢʪʳ, 
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ʠ ʟʘʧʨʘʰʠʚʘʝʪ, ʧʦʢʘʟʳʚʘʪʴ ʠʭ ʠʣʠ ʥʝʪ. ɸ ʯʪʦ ʵʪʦ ʟʘ ʦʙʲʝʢʪʳ ʠ ʛʜʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ, ʥʝ ʚʩʝʛʜʘ 

ʧʦʥʷʪʥʦ. ɿʜʝʩʴ ʠ ʧʦʤʦʛʘʝʪ ʦʧʠʩʳʚʘʝʤʳʡ ʠʥʩʪʨʫʤʝʥʪ. 

3. ʆʪʢʨʦʡʪʝ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ ɼʠʩʧʝʪʯʝʨ ʯʝʨʪʝʞʘ ʧʫʥʢʪ ʅʘʩʪʨʦʡʢʘ ʯʝʨʪʝʞʘ. 

ʆʪʢʨʳʚ ʵʪʦʪ ʧʫʥʢʪ, ʚʳ ʩʤʦʞʝʪʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʣʦʠ, ʙʣʦʢʠ, ʩʪʠʣʠ, ʚʠʜʳ ʠ ʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ 

ʚ ʯʝʨʪʝʞ. 

4. ʇʝʨʝʡʜʠʪʝ ʚ ʧʫʥʢʪ ʆʪʦʙʨʘʞʘʝʪʩʷ: ʄʦʜʝʣʴ > ʆʙʲʝʢʪʳ ʠ ʥʘʨʠʩʫʡʪʝ ʦʪʨʝʟʦʢ 

ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʤʝʩʪʝ ʥʘ ʯʝʨʪʝʞʝ. 

ɺ ɼʠʩʧʝʪʯʝʨʝ ʯʝʨʪʝʞʘ ʧʦʢʘʟʳʚʘʶʪʩʷ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʝ ʦʙʲʝʢʪʳ (ʚ ʪʝʢʫʱʝʡ ʩʝʩʩʠʠ) ï ʨʠʩ. 89. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚʳ ʤʦʞʝʪʝ ʧʦʣʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʡ ʯʝʨʪʝʞ. 

 

ʈʠʩ. 89. ʉʦʟʜʘʥʥʳʝ ʦʙʲʝʢʪʳ 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʄʦʞʥʦ ʣʠ ʫʚʠʜʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʝ, ʩʦʟʜʘʥʥʦʤ ʚ ʜʨʫʛʦʡ ʉɸʇʈ? 

2. ʄʦʞʥʦ ʣʠ ʤʝʥʷʪʴ ʩʪʠʣʠ ʤʫʣʴʪʠʚʳʥʦʩʦʢ ʚ ɼʠʩʧʝʪʯʝʨʝ ʯʝʨʪʝʞʘ? 

3. ʄʦʞʥʦ ʣʠ ʫʩʪʘʥʦʚʠʪʴ ʪʠʧʳ ʣʠʥʠʡ ʯʝʨʝʟ ɼʠʩʧʝʪʯʝʨ ʯʝʨʪʝʞʘ? 

 
 



57 

   
 

 

ʆʙʦʟʨʝʚʘʪʝʣʴ ʬʘʡʣʦʚ 

ʆʙʦʟʨʝʚʘʪʝʣʴ ʬʘʡʣʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʥʝ ʦʪʢʨʳʚʘʷ ʯʝʨʪʝʞ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʚʩʪʘʚʣʷʪʴ 

ʚ ʪʝʢʫʱʠʡ ʯʝʨʪʝʞ ʨʘʟʣʠʯʥʳʝ ʝʛʦ ʵʣʝʤʝʥʪʳ (ʙʣʦʢʠ, ʩʣʦʠ, ʪʝʢʩʪʦʚʳʝ ʠ ʨʘʟʤʝʨʥʳʝ ʩʪʠʣʠ, ʪʠʧʳ 

ʣʠʥʠʡ). ʌʘʡʣʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʢʘʢ ʥʘ ʞʝʩʪʢʦʤ, ʩʝʪʝʚʦʤ ʜʠʩʢʝ, ʪʘʢ ʠ, ʥʘʧʨʠʤʝʨ, ʚ ʧʘʧʢʘʭ 

Google ʠʣʠ ʗʥʜʝʢʩ ɼʠʩʢ. 

ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʆʙʦʟʨʝʚʘʪʝʣʷ ʬʘʡʣʦʚ ʥʘ ʧʨʠʤʝʨʝ. ʉʦʟʜʘʡʪʝ ʥʦʚʳʡ ʬʘʡʣ ʚ nanoCAD. 

1. ʆʪʢʨʦʡʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʧʘʥʝʣʴ ʆʙʦʟʨʝʚʘʪʝʣʴ ʬʘʡʣʦʚ: 

¶ ʃɽʅʊɸ: ʅʘʩʪʨʦʡʢʠ > ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʘʥʝʣʠ > ʆʙʦʟʨʝʚʘʪʝʣʴ ʬʘʡʣʦʚ; 

¶ ʄɽʅʖ: ʉʝʨʚʠʩ > ʆʙʦʟʨʝʚʘʪʝʣʴ ʬʘʡʣʦʚ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʩʪʷʥʠʪʝ ʦʢʥʦ ʆʙʦʟʨʝʚʘʪʝʣʷ. ɺʘʰʝ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ 

ʧʨʠʤʝʨʥʦ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 90. 

 

ʈʠʩ. 90. ʆʙʦʟʨʝʚʘʪʝʣʴ ʬʘʡʣʦʚ 

 

2. ɺʳʙʝʨʠʪʝ ʬʘʡʣ ʇʝʯʘʪʴ.dwg. 

ɺ ʜʝʨʝʚʝ ʆʙʦʟʨʝʚʘʪʝʣʷ ʥʘʡʜʠʪʝ ʠ ʚʳʙʝʨʠʪʝ ʬʘʡʣ ʇʝʯʘʪʴ.dwg ʠʟ ʧʘʧʢʠ ʆʙʦʟʨʝʚʘʪʝʣʴ ʬʘʡʣʦʚ 

(ʨʠʩ. 91). 
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ʈʠʩ. 91. ɺʳʙʦʨ ʬʘʡʣʘ ʇʝʯʘʪʴ.dwg 

3. ɺʩʪʘʚʴʪʝ ʙʣʦʢ ʠʟ ʚʳʙʨʘʥʥʦʛʦ ʬʘʡʣʘ. 

ʆʪʢʨʦʡʪʝ ʨʘʟʜʝʣ ɹʣʦʢʠ, ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ ʙʣʦʢ ʇʝʯʘʪʴ (ʨʠʩ. 92), ʥʘʞʤʠʪʝ ʥʘ ʥʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʠ ʱʝʣʢʥʠʪʝ ɺʩʪʘʚʢʘ ɹʣʦʢ(ʠ). 
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ʈʠʩ. 92. ɺʩʪʘʚʢʘ ʙʣʦʢʘ 

 

4. ɺʩʪʘʚʴʪʝ ʙʣʦʢ ʚ ʯʝʨʪʝʞ. 

ɺ ʜʠʘʣʦʛʝ ɺʩʪʘʚʢʘ ʙʣʦʢʘ ʩʙʨʦʩʴʪʝ ʬʣʘʞʦʢ ʥʘ ʧʫʥʢʪʝ ʋʢʘʟʘʪʴ ʥʘ ʵʢʨʘʥʝ, ʫʢʘʞʠʪʝ ʪʦʯʢʫ ʚʩʪʘʚʢʠ 

0;0;0 ʠ ʥʘʞʤʠʪʝ ʆʂ. ʇʦʩʣʝ ʚʩʪʘʚʢʠ ʥʘʞʤʠʪʝ ʩʦʯʝʪʘʥʠʝ ʢʣʘʚʠʰ Alt+0 (ʧʦʢʘʟʳʚʘʝʪ ʚʩʝ ʵʣʝʤʝʥʪʳ ʥʘ 

ʯʝʨʪʝʞʝ). 

5. ɺʩʪʘʚʴʪʝ ʣʠʩʪ ʠʟ ʬʘʡʣʘ ʇʝʯʘʪʴ.dwg (ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʰʘʙʣʦʥ, ʪʦ ʫ ʚʘʩ ʫʞʝ 

ʝʩʪʴ ʥʘʩʪʨʦʝʥʥʳʝ ʣʠʩʪʳ). 

ɺ ʜʝʨʝʚʝ ʆʙʦʟʨʝʚʘʪʝʣʷ ʬʘʡʣʦʚ ʚ ʬʘʡʣʝ ʇʝʯʘʪʴ.dwg ʚʳʙʝʨʠʪʝ ʨʘʟʜʝʣ ʃʠʩʪʳ (ʨʠʩ. 93). ʑʝʣʢʥʠʪʝ 

ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʣʠʩʪʝ ɸ3 ʠ ʥʘʞʤʠʪʝ ɼʦʙʘʚʠʪʴ ʃʠʩʪ(ʳ). 
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ʈʠʩ. 93. ɺʩʪʘʚʢʘ ʣʠʩʪʘ 

 

6. ʇʝʨʝʡʜʠʪʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʣʠʩʪʘ ɸ3. 

ʂʘʢ ʚʠʜʠʪʝ, ʩ ʧʦʤʦʱʴʶ ʆʙʦʟʨʝʚʘʪʝʣʷ ʬʘʡʣʦʚ ʤʳ ʚʩʪʘʚʠʣʠ ʚ ʪʝʢʫʱʠʡ ʯʝʨʪʝʞ ʥʘʩʪʨʦʝʥʥʳʡ ʣʠʩʪ 

ʠʟ ʜʨʫʛʦʛʦ ʬʘʡʣʘ (ʨʠʩ. 94). ʅʘ ʵʪʦʤ ʣʠʩʪʝ ʝʩʪʴ ʚʠʜʦʚʦʡ ʵʢʨʘʥ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ. 

 

ʈʠʩ. 94. ɺʩʪʘʚʣʝʥʥʳʡ ʣʠʩʪ 
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ʊʦʯʥʦ ʪʘʢ ʞʝ ʠʟ ʜʨʫʛʠʭ ʬʘʡʣʦʚ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʚ ʪʝʢʫʱʠʡ ʯʝʨʪʝʞ ʙʣʦʢʠ, ʣʠʩʪʳ, ʚʥʝʰʥʠʝ ʩʩʳʣʢʠ, 

ʥʘʩʪʨʦʝʥʥʳʝ ʨʘʟʤʝʨʥʳʝ ʠ ʪʝʢʩʪʦʚʳʝ ʩʪʠʣʠ, ʩʣʦʠ ʠ ʪʠʧʳ ʣʠʥʠʡ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʄʦʞʥʦ ʣʠ ʚʩʪʘʚʠʪʴ ʩʪʠʣʴ ʤʫʣʴʪʠʚʳʥʦʩʦʢ ʯʝʨʝʟ ʆʙʦʟʨʝʚʘʪʝʣʴ ʬʘʡʣʦʚ? 

2. ʄʦʞʥʦ ʣʠ ʚʩʪʘʚʠʪʴ ʨʘʟʤʝʨʥʳʡ ʩʪʠʣʴ ʯʝʨʝʟ ʆʙʦʟʨʝʚʘʪʝʣʴ ʬʘʡʣʦʚ?  

 

ʈʘʙʦʪʘ ʩ ʨʘʩʪʨʦʤ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʨʘʩʪʨʦʚʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʚ nanoCAD 21 ʚʳʜʝʣʝʥʦ ʦʪʜʝʣʴʥʦʝ ʤʝʥʶ, ʩʦʜʝʨʞʘʱʝʝ 

ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʟʥʳʭ ʬʫʥʢʮʠʡ. ɺʥʘʯʘʣʝ ʨʘʩʩʤʦʪʨʠʤ ʠʥʩʪʨʫʤʝʥʪ ʢʦʨʨʝʢʮʠʠ ʯʝʨʪʝʞʝʡ. 

 

ʂʦʨʨʝʢʮʠʷ ʨʘʩʪʨʘ ʧʦ 4 ʪʦʯʢʘʤ 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʘʩʪʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʜʣʦʞʢʠ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʤʳ ʙʫʜʝʤ ʧʨʠʤʝʥʷʪʴ ʦʪʩʢʘʥʠʨʦʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, 

ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʙʘʟʳ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ NormaCS (ʧʨʠ ʵʪʦʤ ʚ ʨʘʙʦʪʝ ʚʳ ʤʦʞʝʪʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʣʶʙʦʛʦ ʠʩʪʦʯʥʠʢʘ). 

ʆʪʢʨʦʡʪʝ ʬʘʡʣ ʂʦʨʨʝʢʮʠʷ ʧʦ 4 ʪʦʯʢʘʤ.dwg, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʘʧʢʝ ʇʣʘʪʬʦʨʤʘ 

nanoCAD\ʈʘʙʦʪʘ ʩ ʨʘʩʪʨʦʤ. 

1. ɺʩʪʘʚʴʪʝ ʨʘʩʪʨ NormaCS.tif. 

ɼʣʷ ʵʪʦʛʦ ʚʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʈʆʊʂʈʓʊʔ ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ: 

¶ ʃɽʅʊɸ: ʈʘʩʪʨ > ʌʘʡʣ > ɺʩʪʘʚʢʘ ʨʘʩʪʨʘ; 

¶ ʄɽʅʖ: ɺʩʪʘʚʢʘ > ɺʩʪʘʚʢʘ ʨʘʩʪʨʘ. 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʚʳʙʝʨʠʪʝ ʢʥʦʧʢʫ ʆʙʟʦʨ ʠ ʟʘʜʘʡʪʝ ʧʫʪʴ ʢ ʬʘʡʣʫ (ʨʘʩʪʨ ʥʘʭʦʜʠʪʩʷ ʚ ʵʪʦʡ ʞʝ 

ʧʘʧʢʝ), ʘ ʟʘʪʝʤ ʥʘʞʤʠʪʝ ʆʂ (ʨʠʩ. 95). 
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ʈʠʩ. 95. ɺʩʪʘʚʢʘ ʨʘʩʪʨʘ 

 

ʋʢʘʞʠʪʝ ʪʦʯʢʫ ʚʩʪʘʚʢʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 0,0 (ʠʣʠ ʧʨʦʩʪʦ ʧʨʠʚʷʞʠʪʝʩʴ ʢ ʣʝʚʦʤʫ ʫʛʣʫ ʚʝʢʪʦʨʥʦʡ 

ʬʦʨʤʘʪʢʠ). ɺʳʜʝʣʠʪʝ ʨʘʩʪʨ ʠ ʦʪʧʨʘʚʴʪʝ ʝʛʦ ʥʘ ʟʘʜʥʠʡ ʧʣʘʥ. ɼʣʷ ʵʪʦʛʦ ʥʘʞʤʠʪʝ ʇʂʄ > ʇʦʨʷʜʦʢ 

ʩʣʝʜʦʚʘʥʠʷ > ʆʪʧʨʘʚʠʪʴ ʥʘ ʟʘʜʥʠʡ ʧʣʘʥ. 

ɿʘʤʝʪʴʪʝ, ʯʪʦ ʠʜʝʘʣʴʥʘʷ ʚʝʢʪʦʨʥʘʷ ʨʘʤʢʘ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʨʘʩʪʨʦʚʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʪʦʤʫ, ʯʪʦ ʧʨʠ ʭʨʘʥʝʥʠʠ ʙʫʤʘʛʘ, ʩ ʢʦʪʦʨʦʡ ʩʥʠʤʘʣʠ ʩʢʘʥʠʨʦʚʘʥʥʫʶ ʢʦʧʠʶ, ʜʝʬʦʨʤʠʨʫʝʪʩʷ. 

2. ʊʝʧʝʨʴ ʠʩʧʦʣʴʟʫʡʪʝ ʠʥʩʪʨʫʤʝʥʪ ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦ 4 ʪʦʯʢʘʤ. 

ɼʣʷ ʵʪʦʛʦ ʚʳʜʝʣʠʪʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʚʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ: 

¶ ʃɽʅʊɸ: ʈʘʩʪʨ > ʀʟʤʝʥʝʥʠʝ > ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦ 4 ʪʦʯʢʘʤ; 

¶ ʄɽʅʖ: ʈʘʩʪʨ > ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʨʘ > ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦ 4 ʪʦʯʢʘʤ. 

ʈʘʟʤʝʨ ʨʘʤʢʠ ʫʢʘʞʠʪʝ ʩʣʝʜʫʶʱʠʡ: ʰʠʨʠʥʘ ï 185, ʚʳʩʦʪʘ ï 287 (ʵʪʦ ʣʠʩʪ ɸ4 ʤʠʥʫʩ ʧʦʣʷ ʜʦ 

ʚʥʫʪʨʝʥʥʝʡ ʨʘʤʢʠ). 

ʅʘ ʯʝʨʪʝʞʝ ʚʳʙʝʨʠʪʝ ʯʝʪʳʨʝ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʡ ʨʘʩʪʨʦʚʦʡ ʨʘʤʢʠ (ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ) 

ʠ ʥʘʞʤʠʪʝ ʆʂ (ʨʠʩ. 96). 
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ʈʠʩ. 96. ʈʘʩʪʨʦʚʘʷ ʨʘʤʢʘ ʦʧʨʝʜʝʣʝʥʘ 

 

3. ʉʦʚʤʝʩʪʠʪʝ ʣʝʚʳʡ ʫʛʦʣ ʨʘʤʦʢ. 

ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʤʝʩʪʠʪʝ ʨʘʩʪʨ ʜʦ ʩʦʚʧʘʜʝʥʠʷ ʝʛʦ ʚʥʫʪʨʝʥʥʝʡ ʨʘʤʢʠ ʩ ʚʝʢʪʦʨʥʦʡ (ʨʠʩ. 97). 

 

ʈʠʩ. 97. ʉʦʚʤʝʱʝʥʠʝ ʜʚʫʭ ʨʘʤʦʢ 
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4. ʋʜʘʣʠʪʝ ʣʠʰʥʠʝ ʵʣʝʤʝʥʪʳ ʩ ʧʦʤʦʱʴʶ ʣʘʩʪʠʢʘ. 

ɺ nanoCAD 21 ʜʦʩʪʫʧʥʳ ʬʫʥʢʮʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʋʜʘʣʠʪʝ ʬʦʨʤʘʪʢʫ ʠ ʪʘʙʣʠʮʫ ʨʘʩʪʨʦʚʦʛʦ ʯʝʨʪʝʞʘ. ɼʣʷ ʵʪʦʛʦ ʟʘʧʫʩʪʠʪʝ ʢʦʤʘʥʜʫ ʃʘʩʪʠʢ ʫʜʦʙʥʳʤ 

ʚʘʤ ʩʧʦʩʦʙʦʤ: 

¶ ʃɽʅʊɸ: ʈʘʩʪʨ > ʈʘʩʪʝʨʠʟʘʮʠʷ > ʈʠʩʦʚʘʥʠʝ > ʃʘʩʪʠʢ; 

¶ ʄɽʅʖ: ʈʘʩʪʨ > ʈʘʩʪʝʨʠʟʘʮʠʷ > ʃʘʩʪʠʢ. 

ɿʘʜʘʡʪʝ ʤʳʰʴʶ ʨʘʟʤʝʨ ʣʘʩʪʠʢʘ ʠ ʩʦʪʨʠʪʝ ʣʠʰʥʝʝ (ʨʠʩ. 98). 

 

ʈʠʩ. 98. ʋʜʘʣʝʥʠʝ ʣʠʰʥʠʭ ʵʣʝʤʝʥʪʦʚ ʨʘʩʪʨʘ 

 

5. ɺʢʣʶʯʠʪʝ ʦʙʲʝʢʪʥʫʶ ʧʨʠʚʷʟʢʫ ʈʘʩʪʨ (ʨʠʩ. 99) ʠ ʧʦʧʨʦʙʫʡʪʝ ʧʨʠʚʷʟʳʚʘʪʴʩʷ ʢ ʨʘʩʪʨʦʚʳʤ 

ʵʣʝʤʝʥʪʘʤ. 
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ʈʠʩ. 99. ɺʢʣʶʯʝʥʠʝ ʧʨʠʚʷʟʢʠ ʢ ʨʘʩʪʨʦʚʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ 

nanoCAD ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʷʟʳʚʘʪʴʩʷ ʢ ʨʘʩʪʨʦʚʳʤ ʦʙʲʝʢʪʘʤ! ɺʳ ʤʦʞʝʪʝ ʥʘʡʪʠ ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ, 

ʧʝʨʝʩʝʯʝʥʠʝ ʠ ʪ.ʜ. ʕʪʦ ʧʦʤʦʞʝʪ ʚʘʤ ʵʬʬʝʢʪʠʚʥʦ ʜʦʨʘʙʘʪʳʚʘʪʴ ʯʝʨʪʝʞʠ (ʨʠʩ. 100). 

ʀʤʝʡʪʝ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠʚʷʟʢʘ ʢ ʨʘʩʪʨʦʚʳʤ ʦʙʲʝʢʪʘʤ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʩ ʤʦʥʦʭʨʦʤʥʳʤʠ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ. 

 

ʈʠʩ. 100. ʇʨʠʚʷʟʢʘ ʢ ʨʘʩʪʨʦʚʳʤ ʦʙʲʝʢʪʘʤ 

 

 

ɺʦʧʨʦʩ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʏʪʦ ʜʝʣʘʝʪ ʢʦʤʘʥʜʘ ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦ 4 ʪʦʯʢʘʤ? 

 

ʅʦʚʳʡ ʨʘʩʪʨ ʠʟ ʚʳʙʦʨʘ 

ʇʨʦʝʢʪʠʨʦʚʱʠʢʫ ʥʝʨʝʜʢʦ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʜʘʚʘʪʴ ʟʘʢʘʟʯʠʢʘʤ ʯʝʨʪʝʞʠ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʆʜʠʥ ʠʟ ʫʜʦʙʥʳʭ ʬʦʨʤʘʪʦʚ ï ʨʘʩʪʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ 
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ʪʦʣʴʢʦ ʚ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʘʭ (ʥʘʧʨʠʤʝʨ, ʚ Adobe Photoshop). ʀ ʝʩʣʠ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ, ʢʘʢ 

AutoCAD, ʨʘʩʪʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʟʜʘʶʪʩʷ ʧʫʪʝʤ ʧʝʯʘʪʠ ʥʘ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʠʥʪʝʨʝ, ʪʦ ʚ 

nanoCAD ʧʨʦʮʝʩʩ ʥʝʤʥʦʛʦ ʜʨʫʛʦʡ. 

ʆʪʢʨʦʡʪʝ ʚ nanoCAD ʬʘʡʣ ʏʝʨʪʝʞ ʠʟ ɻʆʉʊ 21.501-2011 (nanoCAD) ʠʟ ʧʘʧʢʠ Samples. 

ɼʣʷ ʵʪʦʛʦ ʥʘʞʤʠʪʝ ʥʘ ʠʢʦʥʢʫ ʆʪʢʨʳʪʴ ʠ ʩʣʝʚʘ, ʚ ʨʘʟʜʝʣʝ nanoCAD, ʚʳʙʝʨʠʪʝ ʧʘʧʢʫ Samples. ʕʪʘ 

ʧʘʧʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪʩʷ ʧʨʠ ʫʩʪʘʥʦʚʢʝ nanoCAD. 

1. ɺʢʣʶʯʠʪʝ ʦʪʦʙʨʘʞʝʥʠʝ ʚʝʩʘ ʣʠʥʠʡ. 

2. ʋʩʪʘʥʦʚʠʪʝ ʤʘʩʰʪʘʙ 1:1. 

3. ɺʳʜʝʣʠʪʝ ʚʩʝ ʦʙʲʝʢʪʳ. 

4. ɿʘʧʫʩʪʠʪʝ ʢʦʤʘʥʜʫ ʅʦʚʳʡ ʨʘʩʪʨ ʠʟ ʚʳʙʦʨʘ ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ: 

¶ ʃɽʅʊɸ: ʈʘʩʪʨ > ʌʘʡʣ > ʅʦʚʳʡ ʨʘʩʪʨ ʠʟ ʚʳʙʦʨʘ; 

¶ ʄɽʅʖ: ʈʘʩʪʨ > ʅʦʚʳʡ ʨʘʩʪʨ ʠʟ ʚʳʙʦʨʘ. 

5. ɿʘʜʘʡʪʝ ʥʘʩʪʨʦʡʢʠ ʨʘʩʪʨʘ. 

ʋʢʘʞʠʪʝ ʮʚʝʪʥʦʩʪʴ (ʄʦʥʦʭʨʦʤʥʳʡ), ʚʳʙʝʨʠʪʝ ʬʦʨʤʘʪ ʬʘʡʣʘ (*.tif) ʠ ʧʘʧʢʫ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʘʩʪʨʘ. 

ʋʩʪʘʥʦʚʠʪʝ ʨʝʞʠʤ ʉʦʭʨʘʥʠʪʴ ʚʝʢʪʦʨʳ ʧʦʩʣʝ ʨʘʩʪʝʨʠʟʘʮʠʠ. ʆʩʪʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʦʩʪʘʚʴʪʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ, ʥʘʞʤʠʪʝ ʆʂ (ʨʠʩ. 101). 

 

ʈʠʩ. 101. ʉʦʟʜʘʥʠʝ ʨʘʩʪʨʘ ʠʟ ʚʳʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 
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6. ɺʳʜʝʣʠʪʝ ʠ ʧʝʨʝʤʝʩʪʠʪʝ ʩʦʟʜʘʥʥʳʡ ʨʘʩʪʨ. ʈʘʩʪʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʯʝʨʪʝʞʘ ʛʦʪʦʚʦ 

(ʨʠʩ. 102). 

 

ʈʠʩ. 102. ɻʦʪʦʚʳʡ ʨʘʩʪʨ 

 

7. ɺʩʪʨʦʡʪʝ ʨʘʩʪʨ ʚ *.dwg-ʬʘʡʣ. 

ʆʪʢʨʦʡʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʧʘʥʝʣʴ ɼʠʩʧʝʪʯʝʨ ʩʩʳʣʦʢ ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ: 

¶ ʃɽʅʊɸ: ɺʩʪʘʚʢʘ > ʉʩʳʣʢʘ > ɼʠʩʧʝʪʯʝʨ ʩʩʳʣʦʢ; 

¶ ʄɽʅʖ: ɺʩʪʘʚʢʘ > ɼʠʩʧʝʪʯʝʨ ʩʩʳʣʦʢ. 

ɺʳʙʝʨʠʪʝ ʩʦʟʜʘʥʥʳʡ ʨʘʩʪʨ ʠ ʱʝʣʯʢʦʤ ʥʘ ʥʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚʳʟʦʚʠʪʝ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ 

ʚ ʜʠʩʧʝʪʯʝʨʝ ʚʥʝʰʥʠʭ ʩʩʳʣʦʢ (ʨʠʩ. 103). 

 

ʈʠʩ. 103. ɺʩʪʨʘʠʚʘʥʠʝ ʨʘʩʪʨʘ ʚ ʬʘʡʣ ʯʝʨʪʝʞʘ 
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ʊʝʧʝʨʴ ʨʘʩʪʨ ʚʩʪʨʦʝʥ ʚ ʯʝʨʪʝʞ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ *.dwg-ʬʘʡʣ) ʠ ʥʝ ʧʦʪʝʨʷʝʪʩʷ ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʬʘʡʣʘ ʟʘʢʘʟʯʠʢʫ ʠʣʠ ʢʦʣʣʝʛʘʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʜʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʦʪʜʝʣʴʥʦ, ʯʪʦʙʳ ʦʪʧʨʘʚʠʪʴ ʝʛʦ ʧʦ ʧʦʯʪʝ ʠʣʠ 

ʜʣʷ ʜʨʫʛʠʭ ʮʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʩʥʦʚʘ ʚʳʟʦʚʠʪʝ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ, ʥʘʞʤʠʪʝ ʉʦʭʨʘʥʠʪʴ ʢʘʢ ʠ 

ʚʳʙʝʨʠʪʝ ʧʘʧʢʫ ʩʦʭʨʘʥʝʥʠʷ (ʨʠʩ. 104). 

 

ʈʠʩ. 104. ʂʥʦʧʢʘ ʩʦʭʨʘʥʝʥʠʷ ʨʘʩʪʨʘ 

 

8. ʆʪʢʨʦʡʪʝ ʩʦʟʜʘʥʥʳʡ ʨʘʩʪʨʦʚʳʡ ʬʘʡʣ ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʦʩʤʦʪʨʘ ʠʟʦʙʨʘʞʝʥʠʡ. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʄʦʞʥʦ ʣʠ ʫʜʘʣʠʪʴ ʚʝʢʪʦʨʳ ʧʦʩʣʝ ʨʘʩʪʝʨʠʟʘʮʠʠ? 

2. ɼʣʷ ʯʝʛʦ ʥʫʞʥʦ ʚʥʝʜʨʝʥʠʝ ʨʘʩʪʨʘ? 

 

 

ʅʆʈʄɸɸʋɼʀʊ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʬʫʥʢʮʠʝʡ ʅʆʈʄɸɸʋɼʀʊ ʩʫʱʝʩʪʚʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ: 

¶ ʝʩʣʠ NormaCS (ʙʘʟʘ ʥʦʨʤʘʪʠʚʦʚ) ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʣʦʢʘʣʴʥʦ, ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʥʘ ʢʦʤʧʴʶʪʝʨʝ 

ʝʩʪʴ ʜʦʩʪʫʧ ʚ ʠʥʪʝʨʥʝʪ (ʜʣʷ ʨʘʙʦʪʳ ʜʝʤʦ-ʢʣʠʝʥʪʘ); 

¶ ʝʩʣʠ ʫ ʚʘʩ ʫʩʪʘʥʦʚʣʝʥʘ ʩʝʪʝʚʘʷ (ʜʠʣʝʨʩʢʘʷ) ʚʝʨʩʠʷ NormaCS, ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʝʩʪʴ ʜʦʩʪʫʧ ʚ 

ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʣʠʙʦ ʟʘʛʨʫʟʠʪʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʢʫʤʝʥʪʳ ʟʘʨʘʥʝʝ (ʚ NormaCS, ʩ ʧʦʤʦʱʴʶ 

ʬʫʥʢʮʠʠ ʉʜʝʣʘʪʴ ʜʦʩʪʫʧʥʳʤ(ʠ) ʘʚʪʦʥʦʤʥʦ) ï ʨʠʩ. 105. 
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ʈʠʩ. 105. ɿʘʛʨʫʟʢʘ ʜʦʢʫʤʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʉʜʝʣʘʪʴ ʜʦʩʪʫʧʥʳʤ(ʠ) ʘʚʪʦʥʦʤʥʦ 

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʯʝʨʪʝʞʠ ʩʦʜʝʨʞʘʪ ʩʩʳʣʢʠ ʥʘ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ: ɻʆʉʊʳ, ʉʅʠʇʳ, 

ʊʋ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʦʯʝʥʴ ʯʘʩʪʦ ʨʘʙʦʪʘ ʩ ʥʦʚʳʤʠ ʯʝʨʪʝʞʘʤʠ ï ʵʪʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʪʘʨʳʭ, 

ʧʨʠʤʝʥʝʥʠʝ ʟʘʛʦʪʦʚʦʢ ʠʣʠ ʰʘʙʣʦʥʦʚ. ɺʦʟʤʦʞʥʘ ʪʘʢʞʝ ʨʘʙʦʪʘ ʩ ʯʝʨʪʝʞʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ 

ʟʘʢʘʟʯʠʢʘ. 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʚʩʝ ʣʠ ʩʩʳʣʢʠ ʚ ʯʝʨʪʝʞʘʭ ʩʩʳʣʘʶʪʩʷ ʥʘ ʜʝʡʩʪʚʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ? ʆʪʚʝʪ ʤʦʞʥʦ 

ʧʦʠʩʢʘʪʴ ʚ ʠʥʪʝʨʥʝʪʝ, ʢʘʢ ʜʝʣʘʶʪ ʤʥʦʛʠʝ, ʜʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʶʪ ʜʘʞʝ ʮʝʣʳʝ ʧʦʨʪʘʣʳ. ʄʦʞʥʦ 

ʩʧʨʦʩʠʪʴ ʫ ʢʦʣʣʝʛʠ, ʘ ʧʦʪʦʤ ʚʩʝ ʩʩʳʣʢʠ ʠʩʧʨʘʚʠʪʴ ʚʨʫʯʥʫʶ. ʅʦ ʝʩʪʴ ʠ ʜʨʫʛʦʝ ʨʝʰʝʥʠʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʩʦʙʨʘʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ï NormaCS. ɺʩʝ ʜʦʢʫʤʝʥʪʳ ʪʘʤ ʦʙʥʦʚʣʷʶʪʩʷ 

ʝʞʝʜʥʝʚʥʦ. ɺ nanoCAD ʤʳ ʩʚʷʟʳʚʘʝʤ CAD-ʩʠʩʪʝʤʫ ʩ ʵʪʦʡ ʙʘʟʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʷ ʅʆʈʄɸɸʋɼʀʊ ʨʝʰʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʧʦʠʩʢ ʩʩʳʣʦʢ ʥʘ ʥʦʨʤʘʪʠʚʳ ʚ ʯʝʨʪʝʞʘʭ; 

¶ ʧʨʦʚʝʨʢʘ ʵʪʠʭ ʩʩʳʣʦʢ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ; 

¶ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʪʝʢʩʪʘʤ ʣʠʙʦ ʢ ʢʘʨʪʦʯʢʘʤ ʜʦʢʫʤʝʥʪʦʚ; 

¶ ʦʙʥʦʚʣʝʥʠʝ ʩʩʳʣʦʢ ʚ ʯʝʨʪʝʞʝ ʥʘ ʜʝʡʩʪʚʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ. 

 

1. ʆʪʢʨʦʡʪʝ ʚ nanoCAD ʠʟ ʧʘʧʢʠ Samples ʬʘʡʣ nCAD.ʅʦʨʤʘʘʫʜʠʪ.dwg. 

ɼʣʷ ʵʪʦʛʦ ʥʘʞʤʠʪʝ ʥʘ ʠʢʦʥʢʫ ʌʘʡʣ > ʆʪʢʨʳʪʴ ʠ ʩʣʝʚʘ, ʚ ʨʘʟʜʝʣʝ nanoCAD, ʚʳʙʝʨʠʪʝ ʧʘʧʢʫ 

Samples. 

2. ɺʳʟʦʚʠʪʝ ʢʦʤʘʥʜʫ ʉʚʝʨʢʘ ʩʩʳʣʦʢ ʥʘ ʅʊɼ ʩ NormaCS ʫʜʦʙʥʳʤ ʚʘʤ ʩʧʦʩʦʙʦʤ: 
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¶ ʃɽʅʊɸ: ɻʣʘʚʥʘʷ > NormaCS > ʉʚʝʨʢʘ ʩʩʳʣʦʢ ʥʘ ʅʊɼ; 

¶ ʄɽʅʖ: ʉʝʨʚʠʩ > NormaCS > ʉʚʝʨʢʘ ʩʩʳʣʦʢ ʥʘ ʅʊɼ c NormaCS. 

3. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʀʩʢʘʪʴ ʚ ʯʝʨʪʝʞʝ ʩʩʳʣʢʠ ʥʘ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ.  

ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʠʟ ʚʩʝʭ ʪʝʢʩʪʦʚʳʭ ʚʭʦʞʜʝʥʠʡ ʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʚʩʝʭ ʅʊɼ, ʥʘ 

ʢʦʪʦʨʳʝ ʩʩʳʣʘʝʪʩʷ ʜʘʥʥʳʡ ʯʝʨʪʝʞ (ʨʠʩ. 106). 

 

ʈʠʩ. 106. ɸʥʘʣʠʟ ʩʩʳʣʦʢ 

 

4. ɺʦʟʤʦʞʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ. 

ʋ ʵʪʦʡ ʬʫʥʢʮʠʠ ʝʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ (ʨʠʩ. 107): 

¶ ʧʦ ʪʠʧʫ ʜʦʢʫʤʝʥʪʘ (ɻʆʉʊ, ʉʅʠʇ ʠ ʪ.ʜ.); 

¶ ʟʝʣʝʥʘʷ ʠʢʦʥʢʘ ï ʧʦʢʘʟʳʚʘʪʴ ʜʝʡʩʪʚʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ; 

¶ ʢʨʘʩʥʘʷ ʠʢʦʥʢʘ ï ʧʦʢʘʟʳʚʘʪʴ ʥʝʜʝʡʩʪʚʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ; 

¶ ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʪʘʪʫʩʳ (ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʦʝʢʪʘ, ʯʘʩʪʠʯʥʦ ʜʝʡʩʪʚʫʶʪ, 

ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʩʪʘʪʫʩʦʤ, ʪʨʝʙʫʶʪ ʫʪʦʯʥʝʥʠʷ). 












