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ȍȭȰȯȰȸȳȰ 

ș ȺȻȹȮȻȫȷȷȰ bCAD 

bCAD
È
 ð ʩʦʚʨʝʤʝʥʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʯʝʪʘʶʱʘʷ ʚ 

ʝʜʠʥʦʤ ʧʘʢʝʪʝ ʠʥʩʪʨʫʤʝʥʪʳ ʯʝʨʪʸʞʥʠʢʘ-ʢʦʥʩʪʨʫʢʪʦʨʘ ʠ ʜʠʟʘʡʥʝʨʘ-ʭʫ-

ʜʦʞʥʠʢʘ. ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʧʣʦʩʢʠʭ 

ʯʝʨʪʝʞʝʡ, ʵʩʢʠʟʦʚ ʠ ʦʙʲy ʤʥʳʭ ʤʦʜʝʣʝʡ. ʉ ʧʦʤʦʱʴʶ bCAD ɺʳ ʥʘ ʦʙʳʯ-

ʥʦʤ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩʤʦʞʝʪʝ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʩʮʝʥʳ ʩ ʧʨʦʩ-

ʪʦʪʦʡ ʠʛʨʳ ʚ ʢʫʙʠʢʠ ʠ ʧʦʣʫʯʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʪʨʷʩʘʶʱʝʛʦ ʢʘʯʝʩʪʚʘ ʩ 

ʣʸʛʢʦʩʪʴʶ ʩʲʸʤʢʠ ʣʶʙʠʪʝʣʴʩʢʦʡ ʢʘʤʝʨʦʡ. 

ȝȻȰȬȹȭȫȸȳȰ ȵ ȵȹȷȺɇɉȽȰȻȾ 

 
ɺʅʀʄɸʅʀɽ!  
ʋʩʪʘʥʦʚʢʫ bCAD ʥʘ ɺʘʰ ʢʦʤʧʴʶʪʝʨ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ, ʩʪʨʦʛʦ 

ʩʣʝʜʫʷ ʫʢʘʟʘʥʠʷʤ ʜʦʢʫʤʝʥʪʘ bCAD ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʫʩʪʘʥʦʚʢʝ ʧʨʦ-

ʛʨʘʤʤʳ. 

ʅʡʦʡʥʙʤʵʦʴʞ: 

ʃʶʙʦʡ ʇʂ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘʝʪ Windows XP ʠʣʠ Vista. ʈʝʢʦʤʝʥʜʫʝʪʩʷ 

ʫʩʪʨʦʡʩʪʚʦ ʯʪʝʥʠʷ CD-ROM. 

ɺʙʠʧʛʴʞ: 

ɽʤʸ ʰʞʩʰʞʦʡʸ 
ʇʂ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʘ Pentium

È
, 512 ʄʙ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, 100 ʄʙ 

ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʫʩʪʨʦʡʩʪʚʦ ʯʪʝʥʠʷ CD-ROM, ʚʠʜʝʦʘʜʘʧʪʝʨ, ʧʦʜ-

ʜʝʨʞʠʚʘʶʱʠʡ ʨʘʟʨʝʰʝʥʠʝ 1024ʭ768 ʪʦʯʝʢ ʠ 256 ʮʚʝʪʦʚ, 15" ʤʦʥʠʪʦʨ, 

ʤʳʰʴ, ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ  Windows XP. 

ɽʤʸ ʧʚʳʹʥʦʧʜʧ ʨʩʧʞʣʫʡʩʧʛʙʦʡʸ 
ʇʂ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʘ Pentium

È
, 512 ʄʙ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, 100 ʄʙ 

ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʫʩʪʨʦʡʩʪʚʦ ʯʪʝʥʠʷ CD-ROM, ʚʠʜʝʦʘʜʘʧʪʝʨ, ʧʦʜ-

ʜʝʨʞʠʚʘʶʱʠʡ ʨʘʟʨʝʰʝʥʠʝ 1024ʭ768 ʪʦʯʝʢ ʠ 16ʤʣʥ. ʮʚʝʪʦʚ, 15" ʤʦʥʠʪʦʨ, 

ʤʳʰʴ, ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ  Windows XP. 

ʇʨʫʡʥʡʠʡʩʧʛʙʦʦʴʞ ʝʤʸ ʪʤʧʟʦʴʮ ʩʙʚʧʫ: 
ʇʂ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʘ Pentium

È
 II I, ʠʣʠ ʚʳʰʝ, 1 ɻʙʘʡʪ ʠ ʙʦʣʝʝ ʦʧʝ-

ʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, 100ʄʙ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʫʩʪʨʦʡʩʪʚʦ ʯʪʝʥʠʷ CD-

ROM, ʚʠʜʝʦʘʜʘʧʪʝʨ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʨʘʟʨʝʰʝʥʠʝ 1024ʭ768 ʪʦʯʝʢ ʠ 16 

ʤʣʥ. ʮʚʝʪʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʩʪʘʥʜʘʨʪ OpenGL, 17" ʤʦʥʠʪʦʨ, ʤʳʰʴ, 

ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Windows XP ʠʣʠ Vista. 

 
ɽʤʸ ʩʙʚʧʫʴ ʨʧʝ Windows Vista, ʩʞʟʡʥ Aero ʪʤʞʝʬʞʫ ʧʫʣʤʷʰʡʫʵ. ʅʡʦʡ-
ʥʙʤʵʦʴʢ ʩʞʣʧʥʞʦʝʬʞʥʴʢ ʧʚʳʞʥ ʧʨʞʩʙʫʡʛʦʧʢ ʨʙʥʸʫʡ 2 ɼʚʙʢʫʙ. 



ȞȺȻȫȭȶȰȸȳȰ ȺȻȹȮȻȫȷȷȹȴ 

ȜȻȰȯȼȽȭȫ ȹȽȹȬȻȫȱȰȸȳɊ ȳ ȾȺȻȫȭȶȰȸȳɊ ȺȻȹȮȻȫȷȷȹȴ 

ʇʦʩʤʦʪʨʠʪʝ ʥʘ ʨʘʙʦʯʠʡ ʵʢʨʘʥ bCAD. ʂʘʢ ʠ ʚ ʣʶʙʦʡ Windows ʧʨʦʛʨʘʤʤʝ, 

ʚʚʝʨʭʫ, ʧʦʜ ʟʘʛʦʣʦʚʢʦʤ ʦʢʥʘ ʥʘʭʦʜʠʪʩʷ ɻʣʘʚʥʦʝ ʤʝʥʶ.  ʏʝʨʝʟ ʥʝʛʦ ʤʦʞʥʦ 

ʫʧʨʘʚʣʷʪʴ ʨʘʙʦʪʦʡ bCAD, ʦʪʜʘʚʘʪʴ ʝʤʫ ʨʘʟʣʠʯʥʳʝ ʢʦʤʘʥʜʳ. ʅʠʞʝ, ʫʩʪʘ-

ʥʦʚʣʝʥʘ ʇʘʥʝʣʴ ʢʦʦʨʜʠʥʘʪ. ʅʘ ʥʝʡ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʝʢʫʱʠʝ ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʢʠ, ʥʘ ʢʦʪʦʨʫʶ ʫʢʘʟʳʚʘʝʪ ʛʨʘʬʠʯʝʩʢʠʡ ʢʫʨʩʦʨ-ʧʝʨʝʢʨʝʩʪʴʝ. 

ʉʙʚʧʰʡʢ ʶʣʩʙʦ bCAD 

 ʊʝʢʫʱʝʝ ʦʢʥʦ ʨʝʜʘʢʪʦʨʘ 

ʊʦʥʠʨʦʚʘʥʥʦʝ 
ʠʟʦʙʨʘʞʝʥʠʝ 

ʂʦʦʨʜʠʥʘʪʳ 

ɻʣʘʚʥʦʝ ʤʝʥʶ 

ʆʢʥʦ ʙʳʩʪʨʦʛʦ 
ʧʨʦʩʤʦʪʨʘ 

ʆʢʥʦ ʚʳʚʦʜʘ ʇʘʥʝʣʴ ʧʦʜʩʢʘʟʢʠ 

ʂʫʨʩʦʨ-
ʧʝʨʝʢʨʝʩʪʴʝ 

ʇʘʥʝʣʴ ʧʨʠʣʦʞʝʥʠʡ 

ʇʘʥʝʣʴ 
ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʇʘʥʝʣʴ  ʩʦʩʪʦʷʥʠʷ 

ʇʘʥʝʣʴ ʦʢʥʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ  

 

ɺ ʩʘʤʦʤ ʥʠʟʫ ʦʢʥʘ ʥʘʭʦʜʷʪʩʷ ʇʘʥʝʣʴ ʧʦʜʩʢʘʟʢʠ ʠ ʇʘʥʝʣʴ ʩʦʩʪʦʷʥʠʷ. ɺ 
ʇʘʥʝʣʠ ʧʦʜʩʢʘʟʢʠ bCAD ʩʦʦʙʱʘʝʪ ʦ ʩʚʦʝʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦ ʪʦʤ, ʢʘʢʠʭ ʜʝʡ-

ʩʪʚʠʡ ʦʥ ʦʞʠʜʘʝʪ ʦʪ ʧʦʣʟɹʦʚʘʪʝʣʷ. ʅʘ ʇʘʥʝʣʠ ʩʦʩʪʦʷʥʠʷ ʦʪʦʙʨʘʞʘʁʪʩʷ 

ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʢʣʘʚʠʘʪʫʨʳ ʠ ʥʝʢʦʪʦʨʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ bCAD. 

ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʦʢʥʘ ʟʘʥʠʤʘʝʪ ʈʘʙʦʯʝʝ ʧʦʣʝ. ʅʘ ʥʝʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʆʢʥʘ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʕʪʦ ʛʣʘʚʥʳʝ ʨʘʙʦʯʠʝ ʦʢʥʘ bCAD. ʀʤʝʥʥʦ ʚ ʥʠʭ ʚʝʜʸʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ. ɼʣʷ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʥʫʞʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʆʢʦʥ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʂʘʞʜʦʝ ʪʘʢʦʝ ʦʢʥʦ ʠʤʝʝʪ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ: ʥʘʧʨʘʚʣʝʥʠʝ ʚʠʜʘ, ʤʘʩʰʪʘʙ, ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʠ 
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ʪ.ʜ. ʆʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʇʘʥʝʣʴ, ʧʦʟʚʦʣʷʶʱʫʶ ʙʳ-

ʩʪʨʦ ʠʟʤʝʥʠʪʴ ʜʣʷ ʥʝʛʦ ʪʝʢʫʱʠʝ ʮʚʝʪ, ʨʘʟʜʝʣ ʠ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ. 

ʂʨʦʤʝ ʦʢʦʥ ʧʨʦʝʢʪʦʚ, ʥʘ ʨʘʙʦʯʝʤ ʧʦʣʝ ʤʦʞʥʦ ʦʪʢʨʳʚʘʪʴ ʆʢʥʘ ʙʳʩʪʨʦʛʦ 

ʧʨʦʩʤʦʪʨʘ. ɺ ʥʠʭ ɺʳ ʤʦʞʝʪʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʪʝʢʩʪʫʨʠʨʦ-
ʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʙʝʟ ʨʠʩʢʘ ʠʟʤʝʥʠʪʴ ʝʸ. 

ʊʦʥʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʬʦʪʦʨʝʘ-

ʣʠʩʪʠʯʥʳʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʚ bCAD (ʧʦʣʫʯʝʥʥʳʝ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʊʦʥʠʨʦʚʘʥʠʝ , ʘ ʥʝ ʯʝʨʥʦʚʳʝ, ʢʘʢ ʥʘ ʚʠʜʘʭ ʦʢʥʘ ʧʨʦʝʢʪʘ), ʘ 

ʪʘʢʞʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ. ʀʭ ʤʦʞʥʦ ʧʨʦ-

ʩʤʘʪʨʠʚʘʪʴ, ʩʦʭʨʘʥʷʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʪʝʢʩʪʫʨ. 

ɺʦʢʨʫʛ ʨʘʙʦʯʝʛʦ ʧʦʣʷ ʨʘʟʤʝʱʘʶʪ ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʇʘʥʝʣʴ ʧʨʠʣʦ-
ʞʝʥʠʡ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʥʫʞʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʧʘʥʝʣʠ ʥʘʩʪʨʦʝʢ bCAD. ɺʤʝʩʪʦ ʧʨʦʭʦʜʘ ʧʦ ʜʝʨʝʚʫ ʤʝʥʶ ï 

ʦʜʠʥ ʱʝʣʯʦʢ ʤʳʰʴʶ. ʉʦʩʪʘʚ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʘʥʝʣʝʡ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʤʦʞʥʦ ʥʘʩʪʨʘʠʚʘʪʴ ʩʘʤʠʤ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʫʜʦʙʥʦ ʨʘʟʤʝʩʪʠʪʴ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʘ ʠʩʧʦʣʟɹʫʝʤʳʝ ʦʯʝʥʴ ʨʝʜʢʦ ï ʫʙʨʘʪʴ, 

ʪʝʤ ʩʘʤʳʤ, ʦʩʚʦʙʦʜʠʚ ʤʝʩʪʦ ʥʘ ʵʢʨʘʥʝ. 

ʋʧʨʘʚʣʷʪʴ bCAD: ʦʪʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʤʘʥʜʳ, ʥʘʩʪʨʘʠʚʘʪʴ ʝʛʦ ʨʘʙʦʪʫ, 
ɺʳ ʤʦʞʝʪʝ, ʚʳʙʠʨʘʷ ʧʫʥʢʪʳ  ɻʣʘʚʥʦʛʦ ʤʝʥ,ʁ ʅʘʞʠʤʘʷ ʢʥʦʧʢʠ ʇʘʥʝʣʝʡ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʇʘʥʝʣʠ ʧʨʠʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʷ ʦʙʲʝʢʪʳ ʚ ʂʘ-

ʪʘʣʦʛʝ ʦʢʥʘ ʧʨʦʝʢʪʘ. ʏʘʩʪʴ ʢʦʤʘʥʜ ʤʦʞʥʦ ʦʪʜʘʚʘʪʴ, ʥʘʞʠʤʘʷ ʂʣʘʚʠʰʠ 

ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ï ʦʪʜʝʣʴʥʳʝ ʢʥʦʧʢʠ ʢʣʘʚʠʘʪʫʨʳ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷ. 

ȚȫȸȰȶȳ ȳȸȼȽȻȾȷȰȸȽȹȭ 

ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʩʪʦʷʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʢʥʦʧʦʢ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʚʟrʦʚʘ ʬʫʥʢʮʠʡ bCAD. ʅʫʞʥʦ ʪʦʣʴʢʦ ʱʸʣʢʥʫʪʴ ʤʳʰʴʶ ʧʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʢʥʦʧʢʝ. ʇʠʢʪʦʛʨʘʤʤʳ ʥʘ ʢʥʦʧʢʘʭ ʧʦʟʚʦʣʷʪ ɺʘʤ ʣʝʛʢʦ ʥʘʡʪʠ 
ʥʫʞʥʫʶ ʢʥʦʧʢʫ ʠ ʟʘʧʦʤʥʠʪʴ ʝʸ ʥʘʟʥʘʯʝʥʠʝ. ʌʫʥʢʮʠʷ ʢʥʦʧʢʠ ʜʝʪʘʣʴʥʦ 

ʦʧʠʩʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʘʟʜʝʣʝ. 

ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ çʧʣʘʚʘʶʱʠʤʠè ʥʘʜ ʵʢʨʘʥʦʤ ʠʣʠ ʧʨʠ-

ʢʨʝʧʣʝʥʳ ʢ ʣʶʙʦʡ ʠʟ ʩʪʦʨʦʥ ʨʘʙʦʯʝʛʦ ʧʦʣʷ bCAD. 

ȎȶȫȭȸȹȰ ȷȰȸɉ 

ɻʣʘʚʥʦʝ ʤʝʥʶ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʙʦʯʝʛʦ ʵʢʨʘʥʘ, ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʦʜ ʟʘʛʦʣʦʚʢʦʤ ʦʢʥʘ. ʆʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ 

bCAD ʠ ʝʛʦ ʥʘʩʪʨʦʡʢʠ. ʏʝʨʝʟ ʥʝʛʦ ɺʳ ʤʦʞʝʪʝ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʢʮʠʠ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʝʞʠʤʳ ʨʘʙʦʪʳ. 

ʄʥʦʛʠʝ ʢʦʤʘʥʜʳ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʤʝʥʶ bCAD, ʧʨʦʜʫʙʣʠʨʦʚʘʥʳ ʢʥʦʧʢʘ-

ʤʠ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʩʤ. ʩʪʨ. 115). ʅʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʘʥʝʣʠ, 

ʧʨʠ ʚʩʝʭ ʩʚʦʠʭ ʜʦʩʪʦʠʥʩʪʚʘʭ, ʟʘʥʠʤʘʶʪ ʤʝʩʪʦ ʥʘ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʵʢʨʘʥʘ. 



ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʦʡ 15 

 

ʇʨʠ ʧʦʤʦʱʠ ʤʝʥʶ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʝʩʪʠ ʪʝ ʞʝ ʜʝʡʩʪʚʠʷ, ʝʩʣʠ ʧʘ-

ʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʢʨʳʪʘ. 

ʉʦʩʪʘʚ ʤʝʥʶ bCAD ʦʩʥʦʚʘʥ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʜʣʷ Windows ʥʘʙʦʨʝ:  

 ʌʘʡʣ ï ʨʘʙʦʪʘ ʩ ʬʘʡʣʘʤʠ ʧʨʦʝʢʪʦʚ ï ʩʦʭʨʘʥʝʥʠʝ ʠ ʯʪʝʥʠʝ ʩʦʭʨʘʥʸʥʥʦʛʦ ʧʨʦ-
ʝʢʪʘ,  ʠʤʧʦʨʪ / ʵʢʩʧʦʨʪ, ʧʝʯʘʪʴ (ʩʤ. ʩʪʨ. 63). 

 ʇʨʘʚʢʘ ï ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ï ʚʳʙʦʨ ʦʙʲʝʢʪʦʚ, ʧʝʨʝʥʦʩ ʦʙʲʝʢʪʦʚ ʤʝʞʜʫ 
ʧʨʦʝʢʪʘʤʠ (ʩʤ. ʩʪʨ. 111),  

 ʇʘʥʝʣʠ ï ʥʘʩʪʨʦʡʢʘ ʇʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ ï ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʧʘ-
ʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʘʥʝʣʝʡ, ʥʘʟʥʘʯʝʥʠʝ "ʛʦʨʷʯʠʭ" ʢʣʘʚʠʰ 
(ʩʤ. ʩʪʨ. 112),  

 ʀʥʩʪʨʫʤʝʥʪʳ ï ʨʘʙʦʪʘ ʠ ʥʘʩʪʨʦʡʢʠ ï ʘʢʪʠʚʠʟʘʮʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ bCAD, ʥʘ-
ʩʪʨʦʡʢʘ ʨʝʞʠʤʦʚ ʝʛʦ ʨʘʙʦʪʳ (ʩʤ. ʩʪʨ. 118),  

 ʇʨʠʚʷʟʢʠ ï ʧʨʠʚʷʟʢʠ ʢ ʦʙʲʝʢʪʘʤ ï ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʇʨʠʚʷʟʦʢ ʢ ʪʦʯ-
ʢʘʤ ʦʙʲʝʢʪʦʚ ʠ ʧʝʨʝʢʣʯʁʝʥʠʝ ʨʝʞʠʤʦʚ ʠʭ ʨʘʙʦʪʳ (ʩʤ. ʩʪʨ. 118),  

 ʇʨʠʣʦʞʝʥʠʷ ï ʘʢʪʠʚʠʟʘʮʠʷ ʧʨʠʣʦʞʝʥʠʡ (ʩʤ. ʩʪʨ. 122),  

 ʆʢʥʦ ï ʫʧʨʘʚʣʝʥʠʝ ʦʢʥʘʤʠ ï ʨʘʟʤʝʱʝʥʠʝ ʦʢʦʥ ʥʘ ʨʘʙʦʯʝʤ ʧʦʣʝ, ʧʝʨʝʢʣʯʁʝ-
ʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʠ ʪ.ʜ. (ʩʤ. ʩʪʨ. 118),  

 ʇʦʤʦʱʴ ï ʩʠʩʪʝʤʘ ʧʦʤʦʱʠ ï ʚʩʪʨʦʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʠʥʬʦʨʤʘ-
ʮʠʷ ʦ bCAD, ʝʛʦ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ, ʘʜʨʝʩʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ (ʩʤ. ʩʪʨ. 126). 

ʄʝʥʶ ʠʤʝʝʪ ʩʪʘʥʜʘʨʪʥʫʶ ʜʨʝʚʦʚʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʈʘʩʢʨʳʚʘʶʱʠʝʩʷ ʧʫʥ-

ʢʪʳ ʤʝʥʶ ʠʤʝʶʪ ʩʧʨʘʚʘ ʟʥʘʯʦʢ . ɺ ʢʦʤʘʥʜʘʭ ʤʝʥʶ, ʢʦʪʦʨʳʝ ʯʪʦ-ʣʠʙʦ 

ʚʢʣʯʁʘʶʪ ʠ ʚʳʢʣʯʁʘʶʪ, ʩʦʩʪʦʷʥʠʝ ʦʙʦʟʥʘʯʘʝʪʩʷ ʛʘʣʦʯʢʦʡ. ɹʦʣʝʝ ʧʦʜʨʦʙ-

ʥʦ ʢʘʞʜʦʝ ʤʝʥʶ ʦʧʠʩʘʥʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʝʢʮʠʷʭ. 

ʇʫʥʢʪʳ ʤʝʥʶ ʤʦʞʥʦ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʩ ʢʣʘʚʠʘʪʫʨʳ ð ʜʦʩʪʘʪʦʯʥʦ ʥʘʞʘʪʴ 

ʢʣʘʚʠʰʫ Alt ʠ ʢʣʘʚʠʰʫ ʩ ʙʫʢʚʦʡ ʠʣʠ ʮʠʬʨʦʡ, ʢʦʪʦʨʘʷ ʚ ʵʪʦʤ ʧʫʥʢʪʝ ʤʝʥʶ 
ʧʦʜʯʸʨʢʥʫʪʘ. 

ȚȹȷȹɄɇ 

ʕʪʦ ʤʝʥʶ ʧʦʟʚʦʣʷʝʪ ʚʳʟʚʘʪʴ ʚʩʪʨʦʝʥʥʫʶ ʚ bCAD ʜʦʢʫʤʝʥʪʘʮʠʶ, ʚʙrʨʘʪʴ 

ʷʟʳʢ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʝʨʩʠʠ bCAD ʠ ʘʜ-

ʨʝʩʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

 ʇʦʩʝʪʠʪʴ ʩʘʡʪ bCAD ï ʦʪʢʨʳʚʘʝʪ ʦʢʥʦ ʀʥʪʝʨʥʝʪ - ʩʘʡʪʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 
bCAD. 

 ʉʦʜʝʨʞʘʥʠʝ ï ʦʪʢʨʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚʩʪʨʦʝʥʥʦʡ ʚ bCAD ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫ-
ʤʝʥʪʘʮʠʠ ʠ ʫʯʝʙʥʠʢʦʚ. 

 ʗʟʳʢ ï ʚʳʙʦʨ ʨʘʙʦʯʝʛʦ ʷʟʳʢʘ ʜʣʷ bCAD. 

 ʇʦʜʩʢʘʟʢʘ ʜʥʷ ï ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʯʁʠʪʴ ʚʳʚʦʜ ʧʦʜʩʢʘʟʢʠ ʧʨʠ ʟʘ-
ʧʫʩʢʝ bCAD.  



16 bCAD   ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

 ʂʣʶʯ ï ʩʦʟʜʘʸʪ ʩʧʝʮʠʘʣʴʥʳʡ ʩʣʫʞʝʙʥʳʡ ʬʘʡʣ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʵʣʝʢ-
ʪʨʦʥʥʦʤ ʢʣʶʯʝ. ʆʥ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʩʣʫʞʙʝ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ 
bCAD. 

 ʆ ʧʨʦʛʨʘʤʤʝ ï ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ ʠ ʘʜʨʝʩʘ 
ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

 
ɺ ʣʶʙʦʡ ʤʦʤʝʥʪ ɺʳ ʤʦʞʝʪʝ ʧʦʣʫʯʠʪʴ ʧʦʤʦʱʴ ʧʦ ʚʳʧʦʣʥʷʝʤʦʡ ʦʧʝʨʘʮʠʠ ʦʪ 
ʚʩʪʨʦʝʥʥʦʛʦ ʋʞʮʦʡʰʞʪʣʧʜʧ ʩʬʣʧʛʧʝʪʫʛʙ bCAD. ɼʦʩʪʘʪʦʯʥʦ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ 
F1. 

ʇʦʜʨʦʙʥʝʝ ʦ ʤʝʥʶ ʇʦʤʦʱʴ ʩʤ. ʩʪʨ. 126. 

ȚȫȸȰȶɇ șȵȸȫ ȻȰȯȫȵȽȳȻȹȭȫȸȳɊ  

ʇʦʜ ʟʘʛʦʣʦʚʢʦʤ ʢʘʞʜʦʛʦ ʦʢʥʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝ-

ʥʠ,̫ ʢʦʪʦʨʘʷ ʦʪʦʙʨʘʞʘʝʪ ʠ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʥʝʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʢʠ ʨʝ-

ʜʘʢʪʦʨʘ: 

ʈʙʦʞʤʵ ʇʣʦʙ ʩʞʝʙʣʫʡʩʧʛʙʦʡʸ 

 ʈʘʟʜʝʣʳ 
 

ʊʝʢʫʱʠʡ ʨʘʟʜʝʣ  
 

ʂʘʨʢʘʩʥʳʡ 
 

ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ 
 

ʂʘʨʢʘʩ + ʄʘʪʝʨʠʘʣ 
 

ʊʝʢʫʱʠʡ ʮʚʝʪ 

ʢʘʨʢʘʩʘ  
 

ʊʦʣʴʢʦ ʚʠʜʠʤʦʝ 
 

ɹʝʟ ʢʘʨʢʘʩʘ 
 

ɸʙʨʠʩ ʢʘʨʢʘʩʘ 
 

ʏʝʨʥʦ-ʙʝʣʦʝ 
 

ɺʢʣʶʯʠʪʴ ʬʦʥ 

 

 ɺʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʨʝʞʠʤ ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ. 

 ʇʦʢʘʟʳʚʘʝʪ ʠ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʪʝʢʫʱʠʡ ʎʚʝʪ ʢʘʨʢʘʩʘ.  

 ʇʦʢʘʟʳʚʘʝʪ ʠ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʪʝʢʫʱʠʡ ʈʘʟʜʝʣ. 

 ɺʳʟʚʘʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʈʘʟʜʝʣʳ . 

 ɺʳʙʨʘʪʴ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ 3D ʧʦʚʝʨʭʥʦʩʪʝʡ:  ʊʦʣʴʢʦ ʢʘʨʢʘʩ,  ɸʙʨʠʩ 

ʢʘʨʢʘʩʘ,  ʂʘʨʢʘʩ + ʄʘʪʝʨʠʘʣ,  ʊʦʣʴʢʦ ʚʠʜʠʤʦʝ ʠʣʠ  ɹʝʟ ʢʘʨʢʘʩʘ. 



ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʦʡ 17 

 

ȜȵȻɆȽɇ ȳȶȳ ȺȹȵȫȲȫȽɇ ȚȫȸȰȶɇ ȻȰȯȫȵȽȹȻȫ 

ʇʘʥʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʩʧʨʷʪʘʥʘ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʵʢʦʥʦʤʠʠ ʧʣʦʱʘʜʠ ʵʢʨʘʥʘ), 

ʯʝʨʝʟ ʛʣʘʚʥʦʝ ʤʝʥʶ, ʧʫʪʝʤ ʩʥʷʪʠʷ ʬʣʘʛʘ ʌʘʡʣ \ ʅʘʩʪʨʦʡʢʠ \ ʆʪʦʙʨʘ-

ʞʝʥʠʷ \ ʇʘʥʝʣʴ ʨʝʜʘʢʪʦʨʘ. 

 
ʌʣʘʛ ʌʘʡʣ \ ʅʘʩʪʨʦʡʢʠ \ ʆʪʦʙʨʘʞʝʥʠʷ \ ʇʘʥʝʣʴ ʨʝʜʘʢʪʦʨʘ ʦʢʘʟʳʚʘʝʪ ʜʝʡ-
ʩʪʚʠʝ ʪʦʣʴʢʦ ʥʘ ʥʦʚʳʝ ʦʢʥʘ. ʆʪʢʨʳʪʳʝ ʦʢʥʘ ʦʩʪʘʥʫʪʩʷ ʧʨʝʞʥʠʤʠ. 

ȝȰȵȾɄȳȴ ȻȫȲȯȰȶ 

ʕʪʦ ʧʦʣʝ ʦʪʦʙʨʘʞʘʝʪ ʥʘʟʚʘʥʠʷ ʊʝʢʫʱʝʛʦ ʨʘʟ-

ʜʝʣʘ. ʂʥʦʧʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʵʪʦʤ ʧʦʣʝ, 

ʦʪʢʨʳʚʘʝʪ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʨʘʟʜʝʣʦʚ ʠ ʧʦʟʚʦ-

ʣʝ̫ʪ ʠʟʤʝʥʠʪʴ ʪʝʢʫʱʠʡ ʨʘʟʜʝʣ. 

ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʜʝʣ ʪʝʢʫʱʠʤ, ʚʳʙʝʨʠʪʝ 

ʝʛʦ ʥʘʟʚʘʥʠʝ ʚ ʩʧʠʩʢʝ. 
 

 țȫȲȯȰȶɆ 

ʂʥʦʧʢʘ ʈʘʟʜʝʣʳ  ʚʳʟʳʚʘʝʪ ʧʘ-

ʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʜʝʣʘʤʠ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ, ʫʜʘʣʷʪʴ, ʧʝʨʝ-

ʠʤʝʥʦʚʳʚʘʪʴ ʨʘʟʜʝʣʳ, ʘ ʪʘʢʞʝ ʠʟ-

ʤʝʥʷʪʴ ʘʪʨʠʙʫʪʳ ʠʭ ʚʠʜʠʤʦʩʪʠ ʠ 

ʪ.ʜ. (ʩʤ. ʩʪʨ. 286). 

 ȝȰȵȾɄȳȴ ɁȭȰȽ 

ʂʥʦʧʢʘ ʊʝʢʫʱʠʡ ʮʚʝʪ ʚʳʟʳʚʘʝʪ ʜʠ-

ʘʣʦʛʦʚʦʝ ʦʢʥʦ ʚʳʙʦʨʘ ʪʝʢʫʱʝʛʦ 

ʎʚʝʪʘ ʢʘʨʢʘʩʘ. ʋʩʪʘʥʦʚʣʝʥʥʳʡ 

ʮʚʝʪ ʧʦʣʫʯʘʪ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ï 2D 

ʦʙʲʝʢʪʳ ʠ ʢʘʨʢʘʩʳ 3D ʦʙʲʝʢʪʦʚ, ʢʦ-

ʪʦʨʳʝ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʠʥʩʪʨʫ-
ʤʝʥʪʘʤʠ. ʂʥʦʧʢʘ ʦʢʨʘʰʝʥʘ ʚ ʪʝ-

ʢʫʱʠʡ ʮʚʝʪ ʢʘʨʢʘʩʘ ʦʙʲʝʢʪʦʚ. 

 

 



18 bCAD   ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

 ȝȹȶɇȵȹ ȵȫȻȵȫȼ  

ʂʥʦʧʢʘ  ʊʦʣʴʢʦ ʢʘʨʢʘʩ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʨʠ ʢʦ-

ʪʦʨʦʤ ʚ ʦʢʥʝ ʦʪʦʙʨʘʞʘʁʪʩʷ ʪʦʣʴʢʦ ʢʘʨʢʘʩʥʳʝ ʦʙʲʝʢ-

ʪʳ, ʪ.ʝ. ʚʩʝ ʯʝʨʪʞyʥʳʝ ʦʙʲʝʢʪʳ ʠ ʢʘʨʢʘʩʳ 3D ʦʙʲʝʢ-

ʪʦʚ. ʉʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ 3D ʦʙʲʝʢʪʦʚ ʚ ʵʪʦʤ ʨʝʞʠʤʝ 

ʥʠʢʘʢ  ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ʊʭʞʩʙ ʛ ʩʞʟʡʥʞ  

 ʊʦʣʴʢʦ ʢʘʨʢʘʩ 

 

 ȋȬȻȳȼ ȵȫȻȵȫȼȫ 
 

ʂʥʦʧʢʘ  ɸʙʨʠʩ ʢʘʨʢʘʩʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʨʠ ʢʦ-

ʪʦʨʦʤ, ʢʘʢ ʠ ʚ ʨʝʞʠʤʝ ʊʦʣʴʢʦ ʢʘʨʢʘʩ , ʚ ʦʢʥʝ ʦʪʦ-

ʙʨʘʞʘʁʪʩʷ ʪʦʣʴʢʦ ʢʘʨʢʘʩʥʳʝ ʦʙʲʝʢʪʳ, ʪ.ʝ. ʚʩʝ ʯʝʨ-

ʪʝʞʥʳʝ ʦʙʲʝʢʪʳ ʠ ʢʘʨʢʘʩʳ 3D ʦʙʲʝʢʪʦʚ. ʉʚʦʡʩʪʚʘ 

ʤʘʪʝʨʠʘʣʘ 3D ʦʙʲʝʢʪʦʚ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʥʠʢʘʢ  ʥʝ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ. ʆʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʨʢʘ-

ʩʳ 3D ʦʙʲʝʢʪʦʚ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʘʙʨʠʩʘ ʠʣʠ 

ʩʠʣʫʵʪʘ.  

ʉʛʣʘʞʝʥʥʳʝ ʨʝʙʨʘ, ʚʥʫʪʨʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ 

ʥʝʚʠʜʠʤʳʤʠ ʠ ʧʝʨʝʩʪʘʶʪ ʤʝh ʘʪʴ ʨʘʙʦʪʝ. 

ʊʭʞʩʙ ʛ ʩʞʟʡʥʞ  

 ɸʙʨʠʩ ʢʘʨʢʘʩʘ 

 

 ȕȫȻȵȫȼ + ȗȫȽȰȻȳȫȶ 

ʂʥʦʧʢʘ  ʂʘʨʢʘʩ + ʄʘʪʝʨʠʘʣ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʦʢʥʝ ʦʪʦ-

ʙʨʘʞʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʩʝ ʢʘʨʢʘʩʥʳʝ ʦʙʲʝʢʪʳ, ʥʦ ʠ ʚʩʝ ʚʠʜʠʤʳʝ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʩ ʫʯʸʪʦʤ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʪ.ʝ. ʯʝʨʪʝʞʥʳʝ ʦʙʲʝʢʪʳ, ʢʘʨʢʘʩʳ 

(ʨʸʙʨʘ) 3D ʦʙʲʝʢʪʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʦʤ OpenGL.  

  ȝȹȶɇȵȹ ȭȳȯȳȷȹȰ 

ʂʥʦʧʢʘ  ʊʦʣʴʢʦ ʚʠʜʠʤʦʝ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʦʢʥʝ ʦʪʦʙʨʘ-
ʞʘʁʪʩʷ ʪʦʣʢɹʦ ʚʠʜʠʤʳʝ ʯʘʩʪʠ ʢʘʨʢʘʩʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʘʨʢʘʩʦʚ 3D ʦʙʲʝʢʪʦʚ 

ʠ ʚʩʝ ʚʠʜʠʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʫʯʸʪʦʤ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ. ɺʠʜʥʳ ʪʦʣʴʢʦ 

ʥʝ ʟʘʩʣʦʥʸʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʯʘʩʪʠ ʯʝʨʪʝʞʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʢʘʨʢʘʩʦʚ 

(ʨʸʙʝʨ) 3D ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʦʤ 

OpenGL. 



ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʦʡ 19 

 

 ȌȰȲ ȵȫȻȵȫȼȫ 

ʂʥʦʧʢʘ  ɹʝʟ ʢʘʨʢʘʩʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʦʢʥʝ ʦʪʦʙʨʘʞʘʁʪ-

ʩʷ ʪʦʣʢɹʦ ʚʠʜʠʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʫʯʸʪʦʤ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʪ.ʝ. ʚʠʜʥʳ 

ʪʦʣʴʢʦ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʦʤ OpenGL, ʙʝʟ ʢʘʨʢʘʩʘ. 

 ʉʞʟʡʥ ɹʝʟ ʢʘʨʢʘʩʘ  ʨʩʞʝʦʙʠʦʙʰʞʦ ʡʪʣʤʷʰʡʫʞʤʵʦʧ ʝʤʸ ʨʩʧʪʥʧʫʩʙ ʥʧ-

ʝʞʤʡ. ɻʪʞ ʭʬʦʣʯʡʡ ʩʞʝʙʣʫʡʩʧʛʙʦʡʸ ʛ ʶʫʧʥ ʩʞʟʡʥʞ ʧʫʣʤʷʰʞʦʴ. 

 ȢɋȻȸȹ-ȬȰȶȹȰ 

ʂʥʦʧʢʘ  ʏyʨʥʦ-ʙʝʣʦʝ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʦʢʥʝ ʦʪʦʙʨʘʞʘ-

ʶʪʩʷ ʪʦʣʢɹʦ ʚʠʜʠʤʳʝ ʯʘʩʪʠ ʢʘʨʢʘʩʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʘʨʢʘʩʦʚ 3D ʦʙʲʝʢʪʦʚ ʠ 

ʚʩʝ ʚʠʜʠʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠʯʝʤ ʚʩʝ ʣʠʥʠʠ ʠʤʝʶʪ ʯʝʨʥʳʡ ʮʚʝʪ, ʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ï ʙʝʣʳʡ. ʕʪʦʪ ʨʝʞʠʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʯʘʪʠ ʵʩʢʠʟʦʚ, ʦʪʧʨʘʚ-

ʣʷʝʤʳʭ ʧʦ ʬʘʢʩʫ. 

 ȍȵȶɉɂȳȽɇ ȿȹȸ 

ʂʥʦʧʢʘ  ɺʢʣʶʯʠʪʴ ʬʦʥ ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ ʦʪʨʘʙʦʪʢʫ ʥʘʩʪʨʦʝʢ ʮʚʝʪʘ 
ʬʦʥʘ, ʚʳʙʨʘʥʥʫʶ ʜʣʷ ʪʝʢʫʱʝʛʦ ʨʝʞʠʤʘ ʦʪʦʙʨʘʞʝʥʠʷ. ɺ ʦʪʢʣʶʯʝʥʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ (ʢʥʦʧʢʘ ʦʪʞʘʪʘ) ʮʚʝʪ ʬʦʥʘ ʚʩʝʛʜʘ ʙʝʣʳʡ, ʙʝʟ ʛʨʘʜʠʝʥʪʘ. ʆʩʥʦʚʥʦʝ 
ʥʘʟʥʘʯʝʥʠʝ ʢʥʦʧʢʠ ï ʙʳʩʪʨʦʝ ʦʪʢʣʶʯʝʥʠʝ ʬʦʥʘ ʧʝʨʝʜ ʧʝʯʘʪʴʶ ʠʟ ʪʦʥʠʨʦ-

ʚʘʥʥʳʭ ʨʝʞʠʤʦʚ ʠ ʵʢʩʧʦʨʪʦʤ ʵʩʢʠʟʦʚ ʚ ʨʘʩʪʨʦʚʳʝ ʬʦʨʤʘʪʳ (ʢʘʨʪʠʥʢʠ). 

ʌʦʥ ʦʢʥʘ ʜʣʷ ʨʝʞʠʤʦʚ  ʊʦʣʴʢʦ ʢʘʨʢʘʩ ʠ  ɸʙʨʠʩ ʢʘʨʢʘʩʘ ʟʘʜʘʶʪ ʯʝ-

ʨʝʟ ʤʝʥʶ ʌʘʡʣ \ ʅʘʩʪʨʦʡʢʠ \ ʎʚʝʪ ʩʤ. ʩʪʨ. 86, ʘ ʜʣʷ ʨʝʞʠʤʦʚ   ʂʘʨʢʘʩ 

+ ʄʘʪʝʨʠʘʣ,  ʊʦʣʴʢʦ ʚʠʜʠʤʦʝ,  ɹʝʟ ʢʘʨʢʘʩʘ ʠ   ʏyʨʥʦ-ʙʝʣʦʝ ʟʘ-

ʜʘʶʪ ʚ ʜʠʘʣʦʛʝ ʌʘʡʣ \ ʅʘʩʪʨʦʡʢʠ \ OpenGL ʩʤ. ʩʪʨ. 88. 
 
 

ʃʙʩʣʙʪʦʴʢ ʃʙʩʣʙʪ + ʅʙʫʞʩʡʙʤ 
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ʋʧʤʵʣʧ ʛʡʝʡʥʧʞ ɺʞʠ ʣʙʩʣʙʪʙ 

  
 

ʏyʨʥʦ-ʙʝʣʦʝ 

 
 

 ɼʣʷ ʢʦʤʬʦʨʪʥʦʡ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʘʭ:  ʂʘʨʢʘʩ + ʄʘʪʝʨʠʘʣ,  ʊʦʣʴʢʦ ʚʠ-

ʜʠʤʦʝ,  ɹʝʟ ʢʘʨʢʘʩʘ ʠ   ʏyʨʥʦ-ʙʝʣʦʝ, ʚʠʜʝʦʢʘʨʪʘ ʢʦʤʧʴʶʪʝʨʘ ʜʦʣʞʥʘ 
ʠʤʝʪʴ 3D ʫʩʢʦʨʠʪʝʣʴ, ʧʦʜʜʝʨʞʠʚʘʶɦ ʠʡ ʩʪʘʥʜʘʨʪ OpenGL. 

 ȍȼȰȮȯȫ ȭȰȻɀȸȰȰ 

ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʢʨʝʧʠʪʴ ʦʜʥʦ ʠʟ ʦʢʦʥ ʥʘ ʧʝʨʝʜʥʝʤ ʧʣʘʥʝ. ʕʪʦ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʢʥʦ ʈʝʜʘʢʪʠʨʦʚʘʥʠʷ, ɹʳʩʪʨʦʛʦ ʧʨʦʩʤʦʪʨʘ ʠʣʠ ʦʢʥʦ ʩ ʨʘʩʪʨʦ-

ʚʦʡ ʢʘʨʪʠʥʢʦʡ (ʪʦʥʠʨʦʚʘʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ). ʉʦʜʝʨʞʠʤʦʝ ʪʘʢʦʛʦ ʦʢʥʘ 

ʚʩʝʛʜʘ ʚʠʜʥʦ ʥʘ ʵʢʨʘʥʝ ʧʦʣʥʦʩʪʴʶ, ʜʘʞʝ ʝʩʣʠ ʝʛʦ ʧʝʨʝʢʨʳʚʘʝʪ ʪʝʢʫɦʝʝ 

ʦʢʥʦ. 
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ʇʨʠ ʨʘʙʦʪʝ ʚ ʧʦʣʥʦʵʢʨʘʥʥʦʤ ʨʝʞʠʤʝ ʨʝʞʠʤ ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ ʦʪʢʣʶʯʝʥ (ʥʝ 

ʧʨʦʷʚʣʷʝʪʩʷ). ɺʩʝ ʦʢʥʘ ʨʘʚʥʦʧʨʘʚʥʳ. ʇʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʨʘʟʤʝʨʦʚ ʦʢʦʥ 

ï ʨʝʞʠʤ ʪʘʢʞʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

 ʉʞʟʡʥ ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ  ʥʧʟʦʧ ʛʣʤʷʰʡʫʵ ʫʧʤʵʣʧ ʝʤʸ ʧʝʦʧʜʧ ʧʣʦʙ. ʈʩʡ 
ʛʣʤʷʰʞʦʡʡ ʝʤʸ ʧʝʦʧʜʧ ʧʣʦʙ ʧʦ ʙʛʫʧʥʙʫʡʰʞʪʣʡ ʧʫʣʤʷʰʙʞʫʪʸ ʝʤʸ ʨʩʞʝʴ-
ʝʬʲʞʜʧ. 

 ʏʪʦʙʳ ʚʢʣʶʯʠʪʴ ʜʣʷ ʦʢʥʘ ʨʝʞʠʤ ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ, ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ ʇʘʥʝʣʠ ʨʝ-

ʜʘʢʪʦʨʘ ʦʢʥʘ ʦʜʥʦʠʤʸʥʥʫʶ ʢʥʦʧʢʫ . ʂʥʦʧʢʘ ʧʨʠʤʝʪ ʚʠʜ . 

 ʏʪʦʙʳ ʚʳʢʣʶʯʠʪʴ ʜʣʷ ʦʢʥʘ ʨʝʞʠʤ ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ, ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ ʇʘʥʝʣʠ 

ʨʝʜʘʢʪʦʨʘ ʦʢʥʘ ʦʜʥʦʠʤʸʥʥʫʶ ʢʥʦʧʢʫ . ʂʥʦʧʢʘ ʧʨʠʤʝʪ ʚʠʜ . 

 ɼʣʷ ʘʢʪʠʚʥʦʛʦ ʦʢʥʘ ʨʝʞʠʤ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʯʝʨʝʟ ʛʣʘʚʥʦʝ ʤʝ-
ʥʶ. ɺʙrʝʨʠʪʝ ʚ ʥʸʤ ʧʫʥʢʪ ʆʢʥʦ / ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ. 

 ʈʩʡ 3D ʨʧʪʫʩʧʞʦʡʸʮ ʦʙ ʦʞʚʧʤʵʱʧʥ ʶʣʩʙʦʞ ʬʝʧʚʦʧ ʬʪʫʙʦʧʛʡʫʵ ʩʞʟʡʥ 
ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ ʦʙ ʥʙʤʞʦʵʣʧʞ ʧʣʦʧ ʪ ʡʠʧʥʞʫʩʡʞʢ. ɻ ʦʹʥ ɻʴ ʪʥʧʟʞʫʞ ʧʫ-

ʪʤʞʟʡʛʙʫʵ ʩʞʠʬʤʵʫʙʫʴ ʨʧʪʫʩʧʞʦʡʢ. 
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ȕȶȫȭȳɃȳ ȬɆȼȽȻȹȮȹ ȯȹȼȽȾȺȫ bCAD 

ʄʥʦʛʠʝ ʜʝʡʩʪʚʠʷ ʚ bCAD ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʥʘʞʘʪʠʝʤ ʦʧʨʝʜʝʣʸʥʥʳʭ ʩʦ-
ʯʝʪʘʥʠʡ ʢʣʘʚʠʰ. ʀʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʝ ʧʨʝʨʳʚʘʷ ʨʘʙʦʪʳ ʠʥʩʪʨʫʤʝʥ-

ʪʘ. 

ɼʘʣʝʝ ʧʨʠʚʝʜʝʥʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʣʘʚʠʰʠ. ʆʩʪʘʣʴʥʳʝ ï ʩʤʦʪʨʠʪʝ ʚ 

ʦʧʠʩʘʥʠʷʭ ʢʦʤʘʥʜ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

 ʅʧʟʦʧ ʪʙʥʡʥ ʦʙʠʦʙʰʡʫʵ ʣʤʙʛʡʱʡ ʝʤʸ ʛʴʨʧʤʦʞʦʡʸ ʣʧʥʙʦʝ (ʪʥ. ʪʫʩ. 

116). 

ɻʴʠʧʛ ʨʙʦʞʤʞʢ ʬʨʩʙʛʤʞʦʡʸ 
F1 ï ʇʦʤʦʱʴ ʧʦ ʪʝʢʫʱʝʡ ʦʧʝʨʘʮʠʠ F2 ï ʎʚʝʪ ʠ ʤʘʪʝʨʠʘʣ 

F3 ï ʉʪʠʣʴ ʣʠʥʠʡ F4 ï ʈʘʟʜʝʣʳ (ʧʨʝʨʳʚʘʝʪ) 

F5 ï ʄʘʩʰʪʘʙ ʧʦʩʪʨʦʝʥʠʡ ʠ ʇʨʝʚ-r

ʰʝʥʠʝ 

F6 ï ʂʦʦʨʜʠʥʘʪʥʘʷ ʩʠʩʪʝʤʘ 

F7 ï ʉʝʪʢʘ ʠ ʚʳʨʘʚʥʠʚʘʥʠʷ F10 ï ʅʘʩʪʨʦʡʢʘ ʠʥʩʪʨʫʤʝʥʪʘ 

ʅʙʪʱʫʙʚ ʡʠʧʚʩʙʟʞʦʡʸ 
F11 ï ʄʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ Ctrl+A ï ʇʦʢʘʟʘʪʴ ʚʩʸ 

Page Up ï ʋʚʝʣʠʯʠʪʴ Page Down ï ʋʤʝʥʴʰʠʪʴ 

Home ï ʇʨʝʜʳʜʫʱʠʡ ʤʘʩh ʪʘʙ   

ʌʨʩʙʛʤʞʦʡʞ ʛʡʝʙʥʡ 
F9 ï ʉʧʠʩʦʢ ʪʦʯʝʢ ʟʨʝʥʠʷ F12 ï ʊʦʯʢʘ ʟʨʝʥʠʷ 

Ctrl+R ï ɺʠʜ ʩʧʨʘʚʘ Ctrl+L ï ɺʠʜ ʩʣʝʚʘ 

Ctrl+T ï ɺʠʜ ʩʚʝʨʭʫ Ctrl+B ï ɺʠʜ ʩʥʠʟʫ 

Ctrl+F ï ɺʠʜ ʩʧʝʨʝʜʠ Ctrl+K  ï ɺʠʜ ʩʟʘʜʠ 

 

Home ï ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʝʜʳʜʫʱʠʡ ʚʠʜ ʠ ʤʘʩʰʪʘʙ 

ʃʤʙʛʡʱʡ ʩʞʝʙʣʫʡʩʧʛʙʦʡʸ 
Ctrl+Z ï ʆʪʤʝʥʘ (Undo) Ctrl+Y ï ɺʦʟʚʨʘʪ (Redo) 

Ctrl+ 
Insert 

ï ʂʦʧʠʨʦʚʘʪʴ (ʚ ʙʫʬʝʨ). Shift+ 
Insert 

ï ɺʩʪʘʚʠʪʴ (ʠʟ ʙʫʬʝʨʘ). 

ʃʤʙʛʡʱʡ ʬʨʩʙʛʤʞʦʡʸ ʧʣʦʙʥʡ 
Ctrl+Tab ï ʉʣʝʜʫʶʱʝʝ ʦʢʥʦ Alt+T ï ʆʢʥʦ ʚʳʚʦʜʘ 

Ctrl+Alt+
F11 

ï ʆʪʢʨʳʪʴ ʢʘʪʘʣʦʛ ʧʨʠʣʦ-

ʞʝʥʠʡ 

Ctrl+Shift 
+F11 

ï ɿʘʢʨʳʪʴ ʢʘʪʘʣʦʛ ʧʨʠ-

ʣʦʞʝʥʠʡ 

Ctrl+F12 ï ʆʢʥʦ ʙʳʩʪʨʦʛʦ ʧʨʦʩʤʦʪʨʘ Ctrl+F11 ï ɿʘʧʫʩʢ ʧʨʠʣʦʞʝʥʠʷ 
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ȜȺȰɁȳȫȶɇȸȹȰ ȯȰȴȼȽȭȳȰ ȵȶȫȭȳɃ 

ʆʙʟʙʫʙʸ ʣʤʙʛʡʱʙ Ctrl 

ï ʇʨʠ ʱʝʣʯʢʝ ʧʦ ʢʥʦʧʢʝ ʠʥʩʪʨʫʤʝʥʪʘ ʇʦʤʝʪʠʪʴ  ʠ ʉʥʷʪʴ ʧʦʤʝʪʢʫ  
ʚʳʟʳʚʘʝʪ ʧʘʥʝʣʴ ʥʘʩʪʨʦʡʢʠ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ï ʇʨʠ ʨʘʙʦʪʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʇʦʤʝʪʠʪʴ   ʠ ʉʥʷʪʴ ʧʦʤʝʪʢʫ  ʟʘʤʝʥ-̫
ʝʪ ʠʭ ʜʝʡʩʪʚʠʝ ʦʙʨʘʪʥr ʤ. 

ʃʤʙʛʡʱʙ Ctrl+G ð ʛʣʤʷʰʙʞʫ / ʛʴʣʤʷʰʙʞʫ ʩʞʟʡʥ ʛʴʚʧʩʙ ɺʞʠ ʜʩʬʨʨ. 

ʃʤʙʛʡʱʙ Alt+G ð ʨʞʩʞʣʤʷʰʙʞʫ ʋʧʤʵʣʧ ʣʙʩʣʙʪ / ʃʙʩʣʙʪ + ʅʙʫʞʩʡʙʤ. 

ʈʩʡ ʬʣʙʠʙʦʡʡ ʫʧʰʣʡ ʥʴʱʵʷ ʦʙʟʙʫʙʸ ʣʤʙʛʡʱʙ: 

Shift ï ʆʪʢʣʶʯʘʝʪ ʚʩʝ ʧʨʠʚʷʟʢʠ. Ctrl ï ʃʠʥʠʠ ʧʦʜ ʫʛʣʦʤ ʢʨʘʪʥʳʤ 45  

ȕȶȫȭȳɃȳ ȸȫȭȳȮȫɁȳȳ ȭ șȵȸȰ ȺȻȹȼȷȹȽȻȫ 

 ï h ʘʛ ʚʧʝʨʸʜ  ï h ʘʛ ʥʘʟʘʜ 

 ï ʧʦʚʦʨʦʪ ʢʘʤʝʨʳ ʛʨʩʙʛʧ  ï ʧʦʚʦʨʦʪ ʢʘʤʝʨʳ ʛʤʞ-
ʛʧ 

Page Up ï ʧʦʚʦʨʦʪ ʢʘʤʝʨʳ ʛʛʞʩʮ Page Down ï ʧʦʚʦʨʦʪ ʢʘʤʝʨʳ ʛʦʡʠ 

ʆʙ ʝʧʨʧʤʦʡʫʞʤʵʦʧʢ ʣʤʙʛʡʙʫʬʩʞ (ʪʞʩʴʞ) ð ʝʤʡʦʙ ʧʚʳʞʣʫʡʛʙ (Zoom): 
+ ï ʋʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʦʙʲʝʢʪʠʚʘ 

(Zoom +) 

ð ï ʋʤʝʥʴʰʝʥʠʝ ʜʣʠʥʳ ʦʙʲʝʢʪʠʚʘ 

(Zoom ð) 

ɻ ʣʧʥʚʡʦʙʯʡʡ ʪ ʦʙʟʙʫʧʢ ʣʤʙʛʡʱʞʢ Shift ð ʪʝʛʡʜ / ʦʙʣʤʧʦ ʣʙʥʞʩʴ 
 

 ï ʩʜʚʠʛ ʚʚʝʨʭ  ï ʩʜʚʠʛ ʚʥʠʟ 

 ï ʩʜʚʠʛ ʚʧʨʘʚʦ  ï ʩʜʚʠʛ ʚʣʝʚʦ 

Page Up ï ʥʘʢʣʦʥ ʚʧʨʘʚʦ Page Down ï ʥʘʢʣʦʥ ʚʣʝʚʦ 

ɻ ʣʧʥʚʡʦʙʯʡʡ ʪ ʦʙʟʙʫʧʢ ʣʤʙʛʡʱʞʢ Ctrl ð ʨʧʛʧʩʧʫ ʣʙʥʞʩʴ 

 ï ɺʦʢʨʫʛ ʩʮʝʥʳ ʚʧʨʘʚʦ  ï ɺʦʢʨʫʛ ʩʮʝʥʳ ʚʣʝʚʦ 

Page Up ï ɺʦʢʨʫʛ ʩʮʝʥʳ ʚʚʝʨʭ Page Down ï ɺʦʢʨʫʛ ʩʮʝʥʳ ʚʥʠʟ 
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ȞȺȻȫȭȶȰȸȳȰ ȭȳȯȹȷ ȺȻȳ ȺȹȷȹɄȳ ȷɆɃȳ 

ʋʧʨʘʚʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʠʜʘ, ʩʤʝʱʘʪʴ ʚʠʜʠʤʫʶ ʦʙʣʘʩʪʴ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ 
ʫʚʝʣʠʯʠʚʘʪʴ ʠ ʫʤʝʥʴʰʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʤʳ-

ʰʠ.  ɺʩʝ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝʤ, ʢʦʛʜʘ ʠʥʩʪʨʫʤʝʥʪ ʪʨʝʙʫʝʪ ʫʢʘʟʘʪʴ ʪʦʯʢʫ 

ʠʣʠ ʦʙʲʝʢʪ.  

ʌʫʥʢʮʠʠ ʚʢʣʶʯʘʶʪ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʧʘʥʝʣʠ ʩ ʠʣʠ ʢʣʘʚʠʰ Ctrl ʠ Shift, ʘ 
ʫʧʨʘʚʣʷʶʪ ï ʢʥʦʧʢʘʤʠ ʠ ʢʦʣʸʩʠʢʦʤ ʤʳʰʠ. 

 ʍʬʦʣʯʡʡ ʣʦʧʨʧʣ ʨʙʦʞʤʡ Tablet: , , ,  ʡʪʨʧʤʵʠʬʷʫ ʣʝʚʫʶ 

ʣʦʧʨʣʬ ʥʴʱʡ. 

ʇʝʨʝʯʝʥʴ  ʬʫʥʢʮʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʢʣʘʚʠʰ ʠ ʢʥʦʧʦʢ ʤʳʰʠ ʩʤ. ʚ 
ʪʘʙʣʠʮʝ. 

ʌʫʥʢʮʠʷ  ʂʣʘʚʠʰʠ  

 ʉʜʚʠʛ ʚʠʜʘ  ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
 

Shift + ʨʩʙʛʙʸ ʢʥʦʧʢʘ   
 

 ʉʜʚʠʛ ʚʠʜʘ  "ʚʣʝʚʦ / ʚʧʨʘʚʦ".  Shift + ʣʧʤʹʪʡʣʧ   
 

 ʉʜʚʠʛ ʚʠʜʘ  "ʚʚʝʨʭ / ʚʥʠʟ".  Ctrl + ʣʧʤʹʪʡʣʧ   
 

 ʇʦʚʦʨʦʪ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ  ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʦʩʠ  
Ctrl + ʨʩʙʛʙʸ ʢʥʦʧʢʘ  

 

 ʅʘʢʣʦʥ ï ʧʦʚʦʨʦʪ ʚʠʜʘ ʚ ʧʣʦʩʢʦʩʪʠ ʵʢ-

ʨʘʥʘ  
Ctrl + Shift + ʨʩʙʛʙʸ 

ʢʥʦʧʢʘ    

 ʊʦʯʥʳʡ ʥʘʢʣʦʥ ï ʥʘʢʣʦʥ ʩ ʤʘʣʝʥʴʢʠʤ 

ʰʘʛʦʤ  Ctrl + Shift + ʣʧʤʹʪʡʣʧ  
  

 ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ (Zoom) 
 
ʣʧʤʹʪʡʣʧ ʤʳʰʠ 

 

 
 

 ʇʨʝʜʰʝʩʪʚʫʶʱʠʡ ʚʠʜ ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʢʣʘʚʠʰʝʡ Home ʠʣʠ ʢʥʦʧʢʦʡ . 

 ȜȯȭȳȮ ȭȳȯȫ 

ʌʫʥʢʮʠʷ ʉʜʚʠʛ ʚʠʜʘ  ʧʦʟʚʦʣʷʝʪ ʩʤʝʱʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ (ʚʠʜʠʤʫʶ ʦʙ-

ʣʘʩʪʴ) ʚ ʦʢʥʝ ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʀʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʝʝ ʧʨʠ-

ʤʝʥʝʥʠʷ. 

ʐʫʧʚʴ ʪʥʞʪʫʡʫʵ ʛʡʝʡʥʬʷ ʧʚʤʙʪʫʵ: 

1. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ  ʉʜʚʠʛ ʚʠʜʘ ʧʘʥʝʣʠ  Tablet. 

2. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

3. ʅʘʞʤʠʪʝ ʠ ʫʜʝʨʞʠʚʘʡʪʝ ʥʘʞʘʪʦʡ ʤʞʛʬʷ ʢʥʦʧʢʫ ʤʳʰʠ. 
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4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 
 
. ʀʟʦʙʨʘʞʝʥʠʝ "ʧʦʝʜʝʪ" ʚʩʣʝʜ ʟʘ ʢʫʨ-

ʩʦʨʦʤ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ. 

6. ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʤʦʞʥʦ: ʦʪʞʘʪʴ ʢʥʦʧʢʫ , ʥʘʞʘʪʴ ʢʥʦʧʢʫ  ʆʩ-
ʪʘʥʦʚʠʪʴ ʧʘʥʝʣʠ Tablet, ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠʣʠ ʥʘʞʘʪʴ ESC. 

ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʫʜʦʙʥʦ ʚʳʩʪʘʚʣʷʪʴ ʚ ʮʝʥʪʨ ʦʢʥʘ ʠʥʪʝʨʝʩʫʶʱʫʶ ɺʘʩ ʦʙ-

ʣʘʩʪʴ ʤʦʜʝʣʠ. ʕʪʦ ʤʦʞʥʦ ʜʝʣʘʪʴ, ʥʝ ʧʨʝʨʳʚʘʷ ʨʘʙʦʪʫ ʯʝʨʪʝʞʥʦʛʦ ʠʣʠ ʜʨ. 

ʠʥʩʪʨʫʤʝʥʪʘ. 

ʋ ʬʫʥʢʮʠʠ ʠʤʝʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʳʟʦʚ. 

ʐʫʧʚʴ ʪʥʞʪʫʡʫʵ ʛʡʝʡʥʬʷ ʧʚʤʙʪʫʵ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

2. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ Shift. 

3. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʨʩʙʛʬʷ ʢʥʦʧʢʫ ʤʳʰʠ. 

4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 
 
. ʀʟʦʙʨʘʞʝʥʠʝ "ʧʦʝʜʝʪ" ʚʩʣʝʜ ʟʘ ʢʫʨ-

ʩʦʨʦʤ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʢʣʘʚʠʰʫ. 

ɼʣʷ ʥʝʙʦʣʴʰʠʭ ʩʤʝʱʝʥʠʡ ʠʟʦʙʨʘʞʝʥʠʡ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʣʸʩʠʢʦ 
ʤʳʰʠ. 

ʏʪʦʙʳ ʩʤʝʩʪʠʪʴ ʚʠʜʠʤʫʶ ʦʙʣʘʩʪʴ ʚʣʝʚʦ / ʚʧʨʘʚʦ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

2. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ Shift. 

3. ɺʨʘʱʘʡʪʝ ʢʦʣʸʩʠʢʦ ʤʳʰʠ.  

ʀʟʦʙʨʘʞʝʥʠʝ "ʧʦʝʜʝʪ" ʚʣʝʚʦ, ʧʨʠ ʚʨʘʱʝʥʠʠ ʢʦʣʸʩʠʢʘ "ʥʘ ʩʝʙʷ", ʠ ʚʧʨʘʚʦ 

ʧʨʠ ʚʨʘʱʝʥʠʠ ʢʦʣʸʩʠʢʘ "ʦʪ ʩʝʙʷ". 

4. ʆʪʧʫʩʪʠʪʝ ʢʣʘʚʠʰʫ. 

ʐʫʧʚʴ ʪʥʞʪʫʡʫʵ ʛʡʝʡʥʬʷ ʧʚʤʙʪʫʵ ʛʛʞʩʮ / ʛʦʡʠ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

2. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ Ctrl. 

3. ɺʨʘʱʘʡʪʝ ʢʦʣʸʩʠʢʦ ʤʳʰʠ. 

ʀʟʦʙʨʘʞʝʥʠʝ "ʧʦʝʜʝʪ" ʚʩʣʝʜ ʚʚʝʨʭ, ʝʩʣʠ ɺʳ ʧʦʚʝʨʥʸʪʝ ʢʦʣʸʩʠʢʦ "ʥʘ ʩʝ-

ʙʷ". ʀ "ʧʦʝʜʝʪ" ʚʥʠʟ, ʝʩʣʠ ʧʦʚʝʨʥʸʪʝ ʝʛʦ "ʦʪ ʩʝʙʷ". 

4. ʆʪʧʫʩʪʠʪʝ ʢʣʘʚʠʰʫ. 

ʉʤʝʱʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʣʸʩʠʢʦʤ ʤʳʰʠ ʫʜʦʙʥʦ, ʢʦʛʜʘ ʥʫʞʥʘʷ ʚʘʤ ʪʦʯʢʘ 

ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʯʫʪʴ-ʯʫʪʴ ʟʘ ʢʨʘʝʤ ʦʢʥʘ. 
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 ȚȹȭȹȻȹȽ 

ʌʫʥʢʮʠʷ ʇʦʚʦʨʦʪ  ʧʦʟʚʦʣʷʝʪ ʧʦʚʦʨʘʯʠʚʘʪʴ ʪʦʯʢʫ ʟʨʝʥʠʷ ʚʦʢʨʫʛ ʚʝʨ-

ʪʠʢʘʣʴʥʦʡ ʠ (ʠʣʠ) ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʵʢʨʘʥʘ. 

ʐʫʧʚʴ ʨʧʛʞʩʦʬʫʵ ʫʧʰʣʬ ʠʩʞʦʡʸ: 

1. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ  ʇʦʚʦʨʦʪ  ʧʘʥʝʣʠ  Tablet. 

2. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

3. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʤʞʛʬʷ ʢʥʦʧʢʫ ʤʳʰʠ. 

4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ . ʉʤʝʱʝʥʠʝ ʤʳʰʠ ʚʣʝʚʦ-ʚʧʨʘʚʦ ʧʦʚʦ-
ʨʘʯʠʚʘʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ, ʚʚʝʨʭ-ʚʥʠʟ ï ʚʦʢʨʫʛ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ. ʆʩʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʣʩʷ ʢʫʨʩʦʨ 

ʤʳʰʠ ʚ ʤʦʤʝʥʪ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ. 

6. ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʤʦʞʥʦ: ʦʪʞʘʪʴ ʢʥʦʧʢʫ , ʥʘʞʘʪʴ ʢʥʦʧʢʫ  ʆʩ-
ʪʘʥʦʚʠʪʴ ʧʘʥʝʣʠ Tablet, ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠʣʠ ʥʘʞʘʪʴ ESC. 

ʋ ʬʫʥʢʮʠʠ ʠʤʝʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʳʟʦʚ. 

ʐʫʧʚʴ ʨʧʛʞʩʦʬʫʵ ʫʧʰʣʬ ʠʩʞʦʡʸ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

2. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ Ctrl. 

3. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʨʩʙʛʬʷ ʢʥʦʧʢʫ ʤʳʰʠ. 

4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ . ʉʤʝʱʝʥʠʝ ʤʳʰʠ ʚʣʝʚʦ-ʚʧʨʘʚʦ ʧʦʚʦ-
ʨʘʯʠʚʘʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ, ʚʚʝʨʭ-ʚʥʠʟ ï ʚʦʢʨʫʛ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ. ʆʩʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʣʩʷ ʢʫʨʩʦʨ 

ʤʳʰʠ ʚ ʤʦʤʝʥʪ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʢʣʘʚʠʰʫ. 

 ʇʨʝʜʰʝʩʪʚʫʶʱʠʡ ʚʠʜ ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʢʣʘʚʠʰʝʡ Home ʠʣʠ ʢʥʦʧʢʦʡ . 

 Șȫȵȶȹȸ 

ʌʫʥʢʮʠʷ ʅʘʢʣʦʥ  ʧʦʟʚʦʣʷʝʪ "ʥʘʢʣʦʥʷʪʴ" ï ʧʦʚʦʨʘʯʠʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚ 

ʧʣʦʩʢʦʩʪʠ  ʵʢʨʘʥʘ, ʪʦʯʥʝʝ, ʚʦʢʨʫʛ ʦʩʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʝʛʦ ʧʣʦʩʢʦʩʪʠ. 

ʐʫʧʚʴ "ʦʙʣʤʧʦʡʫʵ" ʡʠʧʚʩʙʟʞʦʡʞ ʦʙ ʶʣʩʙʦʞ: 

1. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ  ʅʘʢʣʦʥ  ʧʘʥʝʣʠ  Tablet. 
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2. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ, ʚ ʪʦʯʢʫ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʡ ɺʳ ʩʦʙʠ-
ʨʘʝʪʝʩʴ ʧʦʚʦʨʘʯʠʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ. 

3. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʤʞʛʬʷ ʢʥʦʧʢʫ ʤʳʰʠ. 

4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ  . ʉʤʝʱʝʥʠʝ ʤʳʰʠ "ʚʣʝʚʦ" ʧʦʚʦʨʘʯʠʚʘʝʪ 
ʠʟʦʙʨʘʞʝʥʠʝ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, "ʚʧʨʘʚʦ" ï ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. 

ʆʩʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʣʩʷ ʢʫʨʩʦʨ ʤʳʰʠ ʚ ʤʦʤʝʥʪ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ. 

6. ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʤʦʞʥʦ: ʦʪʞʘʪʴ ʢʥʦʧʢʫ , ʥʘʞʘʪʴ ʢʥʦʧʢʫ  ʆʩ-
ʪʘʥʦʚʠʪʴ ʧʘʥʝʣʠ Tablet, ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠʣʠ ʥʘʞʘʪʴ ESC. 

ʋ ʬʫʥʢʮʠʠ ʠʤʝʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʳʟʦʚ. 

ʐʫʧʚʴ "ʦʙʣʤʧʦʡʫʵ" ʡʠʧʚʩʙʟʞʦʡʞ ʦʙ ʶʣʩʙʦʞ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

2. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʳʤʠ ʧʝʦʧʛʩʞʥʞʦʦʧ ʢʣʘʚʠʰʠ Ctrl + Shift. 

3. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. 

4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ  . ʉʤʝʱʝʥʠʝ ʤʳʰʠ "ʚʣʝʚʦ" ʧʦʚʦʨʘʯʠʚʘʝʪ 
ʠʟʦʙʨʘʞʝʥʠʝ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, "ʚʧʨʘʚʦ" ï ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. 

ʆʩʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʣʩʷ ʢʫʨʩʦʨ ʤʳʰʠ ʚ ʤʦʤʝʥʪ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʢʣʘʚʠʰʫ. 

ʅʝʙʦʣʴʰʠʝ, ʪʦʯʥʳʝ ʧʦʚʦʨʦʪʳ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʢʦʣʸʩʠʢʘ ʤʳh ʠ. 

ʐʫʧʚʴ ʪʤʞʜʣʙ ʨʧʛʞʩʦʬʫʵ ʡʠʧʚʩʙʟʞʦʡʞ ʦʙ ʶʣʩʙʦʞ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

2. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʳʤʠ ʧʝʦʧʛʩʞʥʞʦʦʧ ʢʣʘʚʠʰʠ Ctrl + Shift. 

3. ɺʨʘʱʘʡʪʝ ʢʦʣʸʩʠʢʦ ʤʳʰʠ.  

ʀʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʥʸʪʩʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʝʩʣʠ ɺʳ ʧʦʚʝʨʥʸʪʝ ʢʦʣ-y

ʩʠʢʦ "ʥʘ ʩʝʙʷ", ʠ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʝʩʣʠ ʧʦʚʝʨʥʸʪʝ ʝʛʦ "ʦʪ ʩʝʙʷ". 

4. ʆʪʧʫʩʪʠʪʝ ʢʣʘʚʠʰʠ. 

5. ʆʩʴ ʧʦʚʦʨʦʪʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʢʫʨʩʦʨ ʤʳʰʠ, ʘ ʝʩ-
ʣʠ ʦʥ ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʢʥʘ, ʪʦ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ʦʢʥʘ. 

 ȗȫȼɃȽȫȬȳȻȹȭȫȸȳȰ (Zoom) 

ʌʫʥʢʮʠʷ ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (Zoom)  ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ 
ʥʘ ʵʢʨʘʥʝ ʢʨʫʧʥʝʝ ʠʣʠ ʤʝʣʴʯʝ, ʠʟʤʝʥʠʪʴ ʤʘʩʰʪʘʙ ʚʳʚʦʜʘ ʥʘ ʵʢʨʘʥ. ʄʘʩ-

ʰʪʘʙ ʧʦʩʪʨʦʝʥʠʡ, ʧʨʠ ʵʪʦʤ, ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. 
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ʐʫʧʚʴ ʬʛʞʤʡʰʡʫʵ ʡʤʡ ʬʥʞʦʵʱʡʫʵ ʡʠʧʚʩʙʟʞʦʡʞ: 

1. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ  ʉʜʚʠʛ ʚʠʜʘ ʧʘʥʝʣʠ  Tablet. 

2. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ, ʚ ʪʦ ʤʝʩʪʦ, ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʢʦ-
ʪʦʨʦʛʦ ɺʘʤ ʪʨʝʙʫʝʪʩʷ. 

3. ʅʘʞʤʠʪʝ ʠ ʫʜʝʨʞʠʚʘʡʪʝ ʥʘʞʘʪʦʡ ʤʞʛʬʷ ʢʥʦʧʢʫ ʤʳʰʠ. 

4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 
 

. ʉʤʝʱʝʥʠʝ ʤʳʰʠ ʚʣʝʚʦ ʠ ʚʥʠʟ ʫʤʝʥʴ-

ʰʘʝʪ ʤʘʩh ʪʘʙ ʠ ʚʠʜʠʤʳʡ ʨʘʟʤʝʨ ʦʙʲʝʢʪʦʚ ʥʘ ʵʢʨʘʥʝ, ʩʤʝʱʝʥʠʝ ʚʧʨʘʚʦ ʠ 

ʚʚʝʨʭ ï ʫʚʝʣʠʯʠʚʘʝʪ. ʇʨʠ ʵʪʦʤ ʪʦʯʢʘ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʣʩʷ ʢʫʨʩʦʨ ʤʳʰʠ 

ʚ ʤʦʤʝʥʪ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ, ʦʩʪʘʝʪʩʷ ʥʘ ʤʝʩʪʝ. ʀʟʦʙʨʘʞʝʥʠʝ ʢʘʢ ʙʳ ʨʘʟʙʝ-
ʛʘʝʪʩʷ ʦʪ ʥʝʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠ ʩʞʠʤʘʝʪʩʷ ʢ ʥʝʡ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ. 

6. ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʤʦʞʥʦ: ʦʪʞʘʪʴ ʢʥʦʧʢʫ , ʥʘʞʘʪʴ ʢʥʦʧʢʫ  ʆʩ-
ʪʘʥʦʚʠʪʴ ʧʘʥʝʣʠ Tablet, ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠʣʠ ʥʘʞʘʪʴ ESC. 

 ʌ ʭʬʦʣʯʡʡ ʡʥʞʞʫʪʸ ʨʩʧʪʫʙʸ ʙʤʵʫʞʩʦʙʫʡʛʙ ð ʛʩʙʲʞʦʡʞ ʣʧʤʞʪʡʣʙ ʥʴʱʡ. 

ʌʪʫʙʦʧʛʡʫʞ ʣʬʩʪʧʩ ʛ ʨʧʤʞ ʡʠʧʚʩʙʟʞʦʡʸ ʡ ʣʩʬʫʡʫʞ ʣʧʤʹʪʡʣʧ. 

 
ɺʨʘʱʝʥʠʝ ʢʦʣʸʩʠʢʘ ʤʳʰʠ (ʙʝʟ ʢʣʘʚʠʰ) ʚ ʆʢʥʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʟʤʝʥʷʝʪ 
ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ, ʘ ʚ ʆʢʥʝ ʧʨʦʩʤʦʪʨʘ ï ʜʣʠʥʫ (ʬʦʢʫʩʥʦʝ 
ʨʘʩʩʪʦʷʥʠʝ) ʦʙʲʝʢʪʠʚʘ ʢʘʤʝʨ  r (ʬʫʥʢʮʠʷ Zoom), ʪ.ʝ. ʠʟʤʝʥʷʝʪ  ʠ ʤʘʩʰʪʘʙ, ʠ 
ʧʝʨʩʧʝʢʪʠʚʫ ʠʟʦʙʨʘʞʝʥʠʷ. 

ȞȵȫȲȫȸȳȰ ȹȬɅȰȵȽȹȭ ȯȶɊ ȭɆȺȹȶȸȰȸȳɊ ȯȰȴȼȽȭȳȴ 

ʄʥʦʛʠʝ ʢʦʤʘʥʜʳ bCAD ʪʨʝʙʫʶʪ ʫʢʘʟʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʦʙʲʝʢʪʦʚ ʜʦ 

ʥʘʯʘʣʘ ʠʣʠ ʚ ʧʨʦʮʝʩʩʝ ʦʧʝʨʘʮʠʠ. ɺ bCAD ʦʙʲʝʢʪʳ ʥʘ ʵʢʨʘʥʝ ʫʢʘʟʳʚʘʶʪʩʷ 

ʧʨʠ ʧʦʤʦʱʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ (ʦʙʳʯʥʦ ʤʳʰʴ). 

ʉʜʝʣʘʪʴ ʵʪʦ ʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

 ʋʢʘʟʘʪʴ ʦʙʲʝʢʪʳ ʢʫʨʩʦʨʦʤ ʤʳʰʠ. 

 ɺʳʙʨʘʪʴ ʦʙʲʝʢʪʳ ʨʘʤʢʦʡ. 

ɺʳʙʦʨ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: 

 ʦʙʳʯʥʦʤ, ʩ ʫʯʸʪʦʤ ʦʙʲʝʜʠʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʛʨʫʧʧʳ ʠ  

 ʙʝʟ ʛʨʫʧʧ (ʩʤ. ʩʪʨ. 153). 

ȞȵȫȲȫȸȳȰ ȹȬɅȰȵȽȹȭ ȵȾȻȼȹȻȹȷ ȷɆɃȳ 

ʂʦʛʜʘ ʠʥʩʪʨʫʤʝʥʪ ʪʨʝʙʫʝʪ ʫʢʘʟʘʪʴ ʦʙʲʝʢʪ ð ʢʫʨʩʦʨ ʚ ʆʢʥʝ ʨʝʜʘʢʪʠʨʦ-

ʚʘʥʠʷ ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ ʢʨʫʞʢʘ. 
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ʐʫʧʚʴ ʬʣʙʠʙʫʵ ʧʚʳʞʣʫ ʣʬʩʪʧʩʧʥ ʥʴʱʡ: ʇʚʳʞʣʫ ʬʣʙʠʙʦ 

1. ʇʦʤʝʩʪʠʪʝ ʢʫʨʩʦʨ ʥʘ ʣʶʙʫʶ ʣʠʥʠʶ (ʨʝʙʨʦ) 
ʦʙʲʝʢʪʘ ʚ ʦʢʥʝ ʨʝʜʘʢʪʦʨʘ. 

2. ʑʸʣʢʥʠʪʝ ʥʘ ʥʸʤ ʤʞʛʧʢ ʢʥʦʧʢʦʡ ʤʳʰʠ.  

ɺʳʙʨʘʥʥʳʡ ʦʙʲʝʢʪ ʚʳʜʝʣʷʝʪʩʷ ʮʚʝʪʦʤ.  

 

ʈʩʙʛʡʤʵʦʧ  

 

ʆʞʨʩʙʛʡʤʦɻʧ 

 
 

 
ɽʩʣʠ ʢʫʨʩʦʨ-ʢʨʫʞʦʢ ʥʘʢʨʦʝʪ ʣʠʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʦʙʲʝʢʪʦʚ, ʪʦ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪ-
ʩʷ ʇʘʥʝʣʴ ʫʢʘʟʘʥʠʷ ʦʙʲʝʢʪʦʚ. ʆʥʘ ʧʦʟʚʦʣʠʪ ʫʪʦʯʥʠʪʴ ʚʳʙʦʨ (ʩʤ. ʩʪʨ. 31). 

 
ɻ ʧʚʴʰʦʧʥ ʩʞʟʡʥʞ ʛʴʚʧʩʙ, ʞʪʤʡ ʧʚʳʞʣʫ ʛʮʧʝʡʫ ʛ ʛʨʫʧʧʫ, ʫʧ ʚʬʝʬʫ ʛʴ-
ʚʩʙʦʴ ʛʪʞ ʞʹ ʧʚʳʞʣʫʴ. 

ʂʫʨʩʦʨ-ʢʨʫʞʦʢ ʦʯʝʨʯʠʚʘʝʪ ʦʙʣʘʩʪʴ ʟʘʭʚʘʪʘ ʦʙʲʝʢʪʦʚ. ʏʪʦʙʳ ʫʢʘʟʘʪʴ 

ʦʙʝ̡ʢʪ, ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʢʨʫʞʦʢ ʭʦʪʷ ʙʳ ʢʘʩʘʣʩʷ ʝʛʦ ʣʠʥʠʠ.  

 ʌʝʧʚʦʬʷ ʝʤʸ ɻʙʪ ʛʞʤʡʰʡʦʬ ʦʙʣʘʩʪʠ ʟʘʭʚʘʪʘ (ʩʙʠʥʞʩ ʣʬʩʪʧʩʙ-ʣʩʬʟʣʙ) 
ʬʪʫʙʦʧʛʡʫʞ ʰʞʩʞʠ ʥʞʦʷ ʌʘʡʣ \ ʅʘʩʪʨʦʡʢʠ \ ʆʪʦʙʨʘʞʝʥʠʷ (ʪʥ. ʪʫʩ. 82). 

ȍɆȬȹȻ ȹȬɅȰȵȽȹȭ Ȼȫȷȵȹȴ 

ɺʳʙʦʨ ʦʙʲʝʢʪʦʚ ʨʘʤʢʦʡ ʦʩʦʙʝʥʥʦ ʫʜʦʙʝʥ, ʝʩʣʠ ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʤʥʦʞʝʩʪʚʦ 

ʦʙʲʝʢʪʦʚ. ʆʥ ʚʢʣʶʯʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʧʫʩʪʦʝ ʤʝʩʪʦ, 

ʪ.ʝ. ʪʫʜʘ, ʛʜʝ ʥʝʪ ʦʙʲʝʢʪʘ ʥʫʞʥʦʛʦ ʜʣʷ ʦʧʝʨʘʮʠʠ ʪʠʧʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

bCAD ʧʨʝʜʣʦʞʠʪ ɺʘʤ ʫʢʘʟʘʪʴ ʝʱʸ ʦʜʥʫ ʪʦʯʢʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʝʪ ʧʦ-

ʣʫʯʝʥʘ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʠ ʫʢʘʞʝʪ ʦʙʝ̡ʢʪʳ ʜʣʷ ʦʧʝʨʘʮʠʠ. 

ʇʝʨʚʳʡ ʫʛʦʣ ʵʪʦʡ ʦʙʣʘʩʪʠ ɺʳ ʫʞʝ ʫʢʘʟʘʣʠ, ʱʸʣʢʥʫʚ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳ-

ʰʠ ʧʨʠ ʫʢʘʟʘʥʠʠ ʦʙʲʝʢʪʘ. ʊʝʧʝʨʴ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʤʳʰʠ ʦʪ ʫʢʘʟʘʥʥʦʡ 

ʪʦʯʢʠ ʙʫʜʝʪ ʨʠʩʦʚʘʪʩɹʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʨʘʤʢʘ. 

ɽʩʣʠ ʚʪʦʨʘʷ ʫʢʘʟʘʥʥʘʷ ɺʘʤʠ ʪʦʯʢʘ ʣʝʞʠʪ ʧʨʘʚʝʝ ʧʝʨʚʦʡ, ʪʦ ʚʳʙʠʨʘʶʪʩʷ 
ʪʦʣʴʢʦ ʦʙʲʝʢʪʳ, ʮʝʣʠʢʦʤ ʧʦʧʘʚʰʠʝ ʚ ʫʢʘʟʘʥʥʫʶ ʦʙʣʘʩʪʴ (ʩʤ. ʨʠʩʫʥʦʢ 

ʥʠʞʝ). 

 
ɻ ʧʚʴʰʦʧʥ ʩʞʟʡʥʞ ʛʴʚʧʩʙ, ʰʫʧʚʴ ʛʴʚʩʙʫʵ ʫʙʣʡʥ ʪʨʧʪʧʚʧʥ ʛʨʫʧʧʫ, ʦʙ-
ʝʧ ʦʙʣʩʴʫʵ ʛʪʞ ʞʹ ʧʚʳʞʣʫʴ.  
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ʊʤʞʛʙ ʦʙʨʩʙʛʧ 

         

1

2
 

ɻʴʚʩʙʦ ʧʚʳʞʣʫ

 

 

ɻʴʚʩʙʦ ʧʚʳʞʣʫ

 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʪʦʨʘʷ ʫʢʘʟʘʥʥʘʷ ʪʦʯʢʘ ʥʘʭʦʜʠʪʩʷ ʣʝʚʝʝ ʧʝʨʚʦʡ, ʨʘʤ-

ʢʘ ʨʠʩʫʝʪʩʷ çʧʝʨʝʯʸʨʢʥʫʪʦʡè ʠ ʚʳʙʠʨʘʶʪʩʷ ʦʙʲʝʢʪʳ, "ʥʘʢʨʳʪʳʝ" ʵʪʦʡ 

ʨʘʤʢʦʡ, ʪ.ʝ. ʧʦʧʘʚʰʠʝ ʚ ʫʢʘʟʘʥʥʫʶ ʦʙʣʘʩʪʴ ʭʦʪʷ ʙʳ ʯʘʩʪʠʯʥʦ. 

 
ɻ ʧʚʴʰʦʧʥ ʩʞʟʡʥʞ ʛʴʚʧʩʙ, ʰʫʧʚʴ ʛʴʚʩʙʫʵ ʫʙʣʡʥ ʪʨʧʪʧʚʧʥ ʛʨʫʧʧʫ, ʝʧ-
ʪʫʙʫʧʰʦʧ ʠʙʝʞʫʵ ʮʧʫʸ ʚʴ ʧʝʡʦ ʡʠ ʞʹ ʧʚʳʞʣʫʧʛ. 

ʊʨʩʙʛʙ ʦʙʤʞʛʧ 

           
 

 

 
ɺʪʦʨʘʷ ʪʦʯʢʘ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʢʘʢ ʚʳʰʝ, ʪʘʢ ʠ ʥʠʞʝ ʧʝʨʚʦʡ. ɼʣʷ ʚʳʙʦʨʘ 
ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʛʦʨʠʟʦʥʪʘʣʥɹʦʝ ʥʘʧʨʘʚʣʝʥʠʝ.  

ɽʩʣʠ ɺʳ ʫʢʘʞʝʪʝ ʟʘ ʦʜʠʥ ʨʘʟ ʙʦʣʝʝ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ð ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ-̫
ʚʠʪʩʷ ʇʘʥʝʣʴ ʫʢʘʟʘʥʠʷ ʦʙʲʝʢʪʦʚ. ʆʥʘ ʧʦʟʚʦʣʠʪ ʫʪʦʯʥʠʪʴ ʚʳʙʦʨ (ʩʤ. ʩʪʨ. 31). 


