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ʍʚʦʩʪʽʚʩʴʢʘ ʃ.ɺ., ɼʫʥʝʮʴ ɺ.ʃ. ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ ʜʠʩʮʠʧʣʽʥʠ ñʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚò ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 172 ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ 

ʨʘʜʽʦʪʝʭʥʽʢʘ. ʊʝʨʥʦʧʽʣʴ: ʊʅʊʋ, 2020. 109 ʩ. 

 

ʋʢʣʘʜʘʯʽ: ʍʚʦʩʪʽʚʩʴʢʘ ʃ.ɺ., ʢ.ʪ.ʥ., ɼʫʥʝʮʴ ɺ.ʃ. 

 

ɺʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʚʠʧʫʩʢ: ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ 

ɼʫʥʝʮʴ ɺ.ʃ. 

 

ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʨʦʟʛʣʷʥʫʪʦ ʪʘ ʟʘʪʚʝʨʜʞʝʥʦ ʥʘ ʟʘʩʽʜʘʥʥʽ ʢʘʬʝʜʨʠ 

ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ, ʧʨʦʪʦʢʦʣ ˉ 2 ʚʽʜ 28   ʞʦʚʪʥʷ   2020 ʨ. 

 

ʉʭʚʘʣʝʥʦ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʶ ʢʦʤʽʩʽʻʶ 

ʬʘʢʫʣʴʪʝʪʫ ʧʨʠʢʣʘʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʝʣʝʢʪʨʦʽʥʞʝʥʝʨʽʾ ʊʅʊʋ, 

ʧʨʦʪʦʢʦʣ ˉ  3  ʚʽʜ  3   ʣʠʩʪʦʧʘʜʘ  2020 ʨ. 

 

 

ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʟʘʩʚʦʻʥʥʷ ʜʠʩʮʠʧʣʽʥʠ 

ñʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚò ʽ 

ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ. ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʜʫʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʥʥʷ, ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʪʝʩʪʽʚ, 

ʝʢʟʘʤʝʥʘʮʽʡʥʠʭ ʧʠʪʘʥʴ, ʪʠʧʦʚʦʾ ʬʦʨʤʠ ʪʘ ʚʠʤʦʛ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʝʚʽʨʢʠ 

ʟʥʘʥʴ ʟ ʜʠʩʮʠʧʣʽʥʠ. 



3 

 

ɿʄɯʉʊ 

 

ɺʩʪʫʧ            4 

ʇʨʘʚʠʣʘ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ   5 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ1. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʉɸʇʈ 

Altium Designer          6 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 2. ʉʪʚʦʨʝʥʥʷ ʫʤʦʚʥʠʭ ʛʨʘʬʽʯʥʠʭ ʧʦʟʥʘʯʝʥʴ 

ʝʣʝʤʝʥʪʽʚ ʚ ʉɸʇʈ Altium Designer 13      15 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ3. ʈʦʟʨʦʙʢʘ ʚ ʉɸʇʈ Altium Designer  

ʧʦʩʘʜʦʯʥʠʭ ʤʽʩʮʴ ʥʘ ʜʨʫʢʦʚʘʥʽʡ ʧʣʘʪʽ      31 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 4. ʋʧʘʢʦʚʢʘ ʚʠʚʦʜʽʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚ ʉɸʇʈ Altium Designer       45 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ5. ʉʪʚʦʨʝʥʥʷ ʩʭʝʤ ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʥʮʠʧʦʚʠʭ 

ʨʝʜʘʢʪʦʨʦʤ Schematic ʉɸʇʈ Altium Designer      54 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ6. ʈʦʟʤʽʱʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʥʘ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ ʨʝʜʘʢʪʦʨʦʤ PCB      68 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 7 ʊʨʘʩʫʚʘʥʥʷ ʜʨʫʢʦʚʘʥʠʭ ʧʣʘʪ ʚ ʉɸʇʈ 

Altium Designer ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ      83 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ          109 

 



4 

 

ɺʉʊʋʇ 

 

ʃʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʚʠʢʦʥʫʶʪʴʩʷ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, 

ʦʪʨʠʤʘʥʠʭ ʩʪʫʜʝʥʪʘʤʠ ʧʽʜ ʯʘʩ ʣʝʢʮʽʡʥʠʭ, ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʪʘ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ. 

ʄʝʪʦʶ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʻ ʚʠʨʦʙʣʝʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʥʘʚʠʯʦʢ ʪʘ 

ʚʤʽʥʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʤʧôʶʪʝʨʥʽ ʤʝʪʦʜʠ ʪʘ ʧʘʢʝʪʠ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʘʣʦʛʦʚʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʧʨʠʟʥʘʯʝʥ ̔ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

172 ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʘ ʚʩʽʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. 

ʄʝʪʦʶ ʚʢʘʟʽʚʦʢ ʻ ʜʦʧʦʤʦʛʘ ʩʪʫʜʝʥʪʘʤ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʪʘ ʚʠʢʦʥʘʥʥʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟʘ 7 ʪʝʤʘʤʠ, ʷʢʽ ʚʚʽʡʰʣʠ ʜʦ ʮʴʦʛʦ ʚʠʜʘʥʥʷ. ʅʘ ʧʦʯʘʪʢʫ 

ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ ʧʦʜʘʥʽ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʥʠʤʠ ʩʪʫʜʝʥʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʚʩʪʫʧʥʦʤʫ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʟʘʥʷʪʪʽ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʧʽʜʧʠʩʦʤ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʫ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʞʫʨʥʘʣʽ. ɼʘʣʽ ʥʘʚʝʜʝʥʦ ʦʧʠʩ ʢʦʞʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ.  

ɺʢʘʟʽʚʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ ʩʘʤʦʩʪʽʡʥʦ ʧʽʜʛʦʪʫʚʘʪʠʩʴ 

ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ. 



5 

 

ʇʈɸɺʀʃɸ ʊɽʍʅɯʂʀ ɹɽɿʇɽʂʀ ʇʈʀ ɺʀʂʆʅɸʅʅɯ 

ʃɸɹʆʈɸʊʆʈʅʀʍ ʈʆɹɯʊ 

 

ʃʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʟ ʢʫʨʩʫ ñʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʠʭ ʟʘʩʦʙʽʚò ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ 

ʩʠʩʪʝʤ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ 

ʇʫʣʶʷ. ɼʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʻʾ ʚʠʤʦʛʠ ʢʦʞʝʥ ʩʪʫʜʝʥʪ ʥʘ ʚʩʪʫʧʥʦʤʫ 

ʟʘʥʷʪʪʽ ʧʦʚʠʥʝʥ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʚʠʤʦʛʘʤʠ ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ, ʧʨʦ ʱʦ 

ʚʢʘʟʫʻ ʚʽʜʤʽʪʢʘ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʞʫʨʥʘʣʽ ʪʘ ʦʪʨʠʤʘʪʠ ʜʦʧʫʩʢ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʫ ʚʠʢʣʘʜʘʯʘ. 

ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʟʘʭʦʜʠʪʠ ʚ ʣʘʙʦʨʘʪʦʨʽʶ ʙʝʟ ʜʦʟʚʦʣʫ ʚʠʢʣʘʜʘʯʘ ʘʙʦ ʢʦʛʦʩʴ 

ʽʟ ʜʦʧʦʤʽʞʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʢʘʬʝʜʨʠ. ʅʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʟʥʘʭʦʜʠʪʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʽʾ 

ʫ ʚʝʨʭʥʴʦʤʫ ʦʜʷʟʽ. ʉʪʫʜʝʥʪʠ, ʷʢʽ ʪʠʤʯʘʩʦʚʦ ʥʝ ʟʘʜʽʷʥʽ ʥʘ ʨʦʙʦʪʽ ʟʘ ʢʦʤʧôʶʪʝʨʦʤ 

ʯʠ ʤʘʢʝʪʘʤʠ, ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʤʽʩʮʽ, ʚʢʘʟʘʥʦʤʫ ʚʠʢʣʘʜʘʯʝʤ. ɺʩʽ ʟʘʡʚʽ 

ʧʨʝʜʤʝʪʠ, ʷʢʽ ʥʝ ʩʪʦʩʫʶʪʴʩʷ ʜʦ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ 

ʧʨʠʙʨʘʪʠ ʟ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ.  

ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʙʝʟ ʜʦʟʚʦʣʫ ʚʠʢʣʘʜʘʯʘ ʚʤʠʢʘʪʠ ʣʘʙʦʨʘʪʦʨʥʫ ʫʩʪʘʥʦʚʢʠ, 

ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʧʨʠʣʘʜʘʤʠ, ʷʢʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʧʝʨʝʥʦʩʠʪʠ ʧʨʠʣʘʜʠ ʟ ʤʽʩʮʷ ʥʘ ʤʽʩʮʝ. ʇʨʠ 

ʚʠʷʚʣʝʥʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʥʝʛʘʡʥʦ ʧʦʚʽʜʦʤʠʪʠ ʧʨʦ ʮʝ ʚʠʢʣʘʜʘʯʘ, ʘʙʦ ʢʦʛʦʩʴ ʽʟ 

ʜʦʧʦʤʽʞʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʢʘʬʝʜʨʠ, ʭʪʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ. 

ɿʘʛʘʣʦʤ ʥʝʦʙʭʽʜʥʠʤ ʻ ʦʙʦʚôʷʟʢʦʚʝ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ 

ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʷʢʽ ʧʝʨʝʜʙʘʯʝʥʽ ʜʝʨʞʘʚʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʪʘ ʽʥʩʪʨʫʢʮʽʻʶ 

ʧʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʇʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ ʽ ʚʝʜʝ ʟʘ ʩʦʙʦʶ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ ʪʘ ʢʨʠʤʽʥʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ. 

ʉʪʫʜʝʥʪ, ʷʢʠʡ ʧʦʨʫʰʠʚ ʧʨʘʚʠʣʘ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʜʦ ʟʘʥʷʪʴ. ɼʦʧʫʩʢʦʤ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʻ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʨʠʯʠʥʝʥʫ ʰʢʦʜʫ ʪʘ ʧʦʚʪʦʨʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʽʥʩʪʨʫʢʪʘʞʫ ʧʦ 

ʪʝʭʥʽʮʽ ʙʝʟʧʝʢʠ ʫ ʟʘʚ. ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʢʘʬʝʜʨʠ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʟ 

ʚʽʜʧʦʚʽʜʥʦʶ ʚʽʜʤʽʪʢʦʶ ʧʨʦ ʮʝ ʚ ʞʫʨʥʘʣʽ. 

ʉʪʨʦʛʦ ʜʦʪʨʠʤʫʡʪʝʩʴ ʮʠʭ ʧʨʘʚʠʣ ï ʮʝ ʟʘʧʦʨʫʢʘ ʚʘʰʦʾ ʙʝʟʧʝʢʠ ʪʘ ʙʝʟʧʝʢʠ 

ʚʘʰʠʭ ʪʦʚʘʨʠʰʽʚ. 
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ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ 1 

ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ ʇʈʆ ʉɸʇʈ ALTIUM DESIGNER  

 

ʄʝʪʘ ʨʦʙʦʪʠ - ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʉɸʇʈ Altium Designer, ʾʾ 

ʤʦʞʣʠʚʦʩʪʝʡ, ʩʢʣʘʜʫ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ. 

 

ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

ʇʨʠʡʥʷʪʽ ʩʢʦʨʦʯʝʥʥʷ: 

ʃʂ - ʣʽʚʘ ʢʣʘʚʽʰʘ ʤʘʥʽʧʫʣʷʪʦʨʘ ʤʠʰʘ; 

ʇʂ - ʧʨʘʚʘ ʢʣʘʚʽʰʘ ʤʘʥʽʧʫʣʷʪʦʨʘ ʤʠʰʘ; 

ʋɻʇ - ʫʤʦʚʥʝ ʛʨʘʬʽʯʥʝ ʧʦʟʥʘʯʝʥʥʷ ʨʘʜʽʦʝʣʝʤʝʥʪʫ; 

ʇʄ - ʧʦʩʘʜʦʯʥʝ ʤʽʩʮʝ ʨʘʜʽʦʝʣʝʤʝʥʪʫ. 

 

ʆʩʥʦʚʥʽ ʛʘʨʷʯʽ ʢʣʘʚʽʰʽ 

Space (ʧʨʦʧʫʩʢ) - ʧʦʚʦʨʦʪ (ʦʙʝʨʪʘʥʥʷ) ʢʦʤʧʦʥʝʥʪʘ ʘʙʦ ʢʫʪʘ; 

ʂʨʦʢ ʧʦʚʦʨʦʪʫ ʟʘʜʘʻʪʴʩʷ ʚ ʥʘʩʪʨʦʡʢʘʭ DXP / Preferences / PCB Editor, 

ʢʣʘʮʥʫʪʠ ʜʚʽʯʽ ʃʂ ʽ ʚʠʙʨʘʪʠ General / ʂʨʦʢ ʧʦʚʦʨʦʪʫ-45 ʛʨʘʜʫʩʽʚ (ʨʠʩ. 6.15,ʙ). 

Shift + Space - ʟʤʽʥʘ ʢʫʪʘ ʧʨʦʢʣʘʜʢʠ ʪʨʘʩʠ ʘʙʦ ʢʦʣʘ; 

X - ʜʟʝʨʢʘʣʴʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʤʧʦʥʝʥʪʘ; 

G - ʧʝʨʝʤʠʢʘʥʥʷ ʢʨʦʢʫ ʩʽʪʢʠ; 

F11 - ʚʠʢʣʠʢ ʽʥʩʧʝʢʪʦʨʘ; 

Ctrl + Mouse Wheel - ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ; 

ʅʘʪʠʩʥʫʪʘ ʢʣʘʚʽʰʘ Shift ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʢʽʣʴʢʘ ʢʦʤʧʦʥʝʥʪʽʚ; 

ɺʢʣʶʯʝʥʥʷ - ʚʽʜʢʣʶʯʝʥʥʷ ʚʠʜʠʤʦʾ ʩʽʪʢʠ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰ Shift 

+ G; 

ʅʘʪʠʩʥʫʪʘ ʢʣʘʚʽʰʘ Ctrl  ʜʦʟʚʦʣʷʻ ʧʝʨʝʤʽʩʪʠʪʠ ʢʦʤʧʦʥʝʥʪ ʙʝʟ ʚʽʜʨʠʚʫ ʚʽʜ 

ʢʦʣʘ ʘʙʦ ʪʨʘʩʠ; 

ʂʣʘʚʽʰʘ Tab ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʢʦʤʧʦʥʝʥʪʘ ʘʙʦ ʧʨʦʢʣʘʜʘʥʥʽ ʧʨʦʚʽʜʥʠʢʘ 

ʚʠʢʣʠʢʘʻ ʚʽʢʥʦ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɺʽʜʢʣʶʯʝʥʥʷ ʘʚʪʦʩʢʨʦʣʣʽʥʛʘ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʢʦʤʘʥʜ: 

DXP / Preferences / ʃʂ / Schematic Graphical Editing / Auto Pan Off 

ʛʘʣʦʯʢʘ + ʆʂ; 

ɺʢʣʶʯʝʥʥʷ ʨʦʩʽʡʩʴʢʦʤʦʚʥʦʾ ʚʝʨʩʽʾ ʩʠʩʪʝʤʠ: DXF / Preferences / System - 

General / Localized resources - ʛʘʣʦʯʢʘ + ʆʂ. 

 

ʆʩʥʦʚʥʽ ʚʠʟʥʘʯʝʥʥʷ: 

Designator - ʥʦʤʝʨ ʚʠʚʦʜʫ; 

Layer - ʰʘʨ ʨʦʟʪʘʰʫʚʘʥʥʷ (multilayer ʜʣʷ ʚʩʽʭ ʚʝʨʩʪʚ); 

Net ï ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ; 

Plated - ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʣʽʟʘʮʽʾ (ʧʘʨʘʤʝʪʨ ʚʘʞʣʠʚʠʡ, ʚ AD, ʧʦʯʠʥʘʶʯʠ ʟ 

ʰʦʩʪʦʛʦ, ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʜʚʘ ʬʘʡʣʠ ʩʚʝʨʜʣʽʥʥʷ, ʜʣʷ ʦʪʚʦʨʽʚ ʟ ʤʝʪʘʣʽʟʘʮʽʻʶ ʽ 

ʜʣʷ ʢʨʽʧʠʣʴʥʠʭ ʦʪʚʦʨʽʚ, ʙʝʟ ʤʝʪʘʣʽʟʘʮʽʾ); 

Locked - ʙʣʦʢʫʚʘʥʥʷ ʤʘʡʜʘʥʯʠʢʠ (ʧʝʨʝʜ ʤʦʞʣʠʚʦʶ ʟʤʽʥʦʶ ʧʘʨʘʤʝʪʨʽʚ 

ʚʠʜʘʻʪʴʩʷ ʟʘʧʠʪ ʥʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʽʾ). 

 

ʇʨʠʟʥʘʯʝʥʥʷ ʰʘʨʽʚ: 

Top layer - ʚʝʨʭʥʽʡ ʰʘʨ ʬʦʣʴʛʠ; 
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Bottom layer - ʥʠʞʥʽʡ ʰʘʨ ʬʦʣʴʛʠ; 

Mechanical1 - ʛʘʙʘʨʠʪʥʝ ʟʦʙʨʘʞʝʥʥʷ ʝʣʝʤʝʥʪʫ (ʚ ʮʴʦʤʫ ʰʘʨʽ ʧʦʪʨʽʙʥʦ 

ʨʠʩʫʚʘʪʠ ʢʦʥʪʫʨ ʝʣʝʤʝʥʪʽʚ); 

Top overlay - ʚʝʨʭʥʽʡ ʰʘʨ ʤʘʨʢʫʚʘʥʥʷ (ʰʦʚʢʦʛʨʘʬʽʾ); 

Bottom overlay - ʥʠʞʥʽʡ ʰʘʨ ʤʘʨʢʫʚʘʥʥʷ (ʰʦʚʢʦʛʨʘʬʽʾ); 

Keep-out layer - ʢʦʥʪʫʨ ʟʘʙʦʨʦʥʝʥʦʾ ʜʣʷ ʪʨʘʩʫʚʘʥʥʷ ʟʦʥʠ (ʚ ʥʴʦʤʫ 

ʤʘʣʶʻʪʴʩʷ ʢʦʥʪʫʨ ʧʣʘʪʠ); 

ɼʣʷ ʟʘʢʨʠʪʪʷ ʧʨʦʝʢʪʫ ʪʨʝʙʘ ʟʛʦʨʥʫʪʠ ʡʦʛʦ ʩʢʣʘʜʦʚʽ - ʢʣʘʮʥʫʚʰʠ ʃʂ ʧʦ 

ç-è ʧʝʨʝʜ ʥʘʟʚʦʶ, ʧʝʨʝʚʽʨʠʚʰʠ ʚʩʽ ʩʢʣʘʜʦʚʽ ʚ ʨʝʞʠʤ ç+è. ʇʽʩʣʷ ʮʴʦʛʦ 

ʥʘʪʠʩʥʫʪʠ ʇʂ ʟʘ ʥʘʟʚʦʶ ʧʨʦʝʢʪʫ ʽ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʫ Close Project (ʟʘʢʨʠʪʠ 

ʧʨʦʝʢʪ) (ʨʠʩ. ɺ.1). 

ɿʤʽʥʘ ʤʘʩʰʪʘʙʫ (ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ) ʟʦʙʨʘʞʝʥʥʷ ʚʠʢʦʥʫʶʪʴ 

ʦʙʝʨʪʘʥʥʷʤ ʢʦʣʽʱʘʪʢʘ ʤʘʥʽʧʫʣʷʪʦʨʘ ʤʠʰʘ, ʫʪʨʠʤʫʶʯʠ ʢʣʘʚʽʰʫ Ctrl. 

 

 
ʈʠʩ. ɺ.1 

 

ʈʦʙʦʪʘ ʟ Altium Designer 

ɿʘʧʫʩʪʠʪʠ Altium Designer. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʌʘʡʣ / ʅʦʚʠʡ / 

ʇʨʦʝʢʪ / ʇʨʦʝʢʪ ʧʣʘʪʠ (ʃʢ) ʨʠʩ. 1.1. 
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ʈʠʩ. 1.1 

 

ʗʢʱʦ ʚ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ ʤʝʥʝʜʞʝʨ ʧʨʦʝʢʪʫ ʥʝ ʚʽʜʢʨʠʪʠʡ, ʪʦ ʚʠʢʦʥʘʪʠ 

ʢʦʤʘʥʜʠ: ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ System / ʈrojects. 

ɿʣʽʚʘ ʥʘ ʝʢʨʘʥʽ ʤʘʻ ʟ'ʷʚʠʪʠʩʷ ʚʽʢʥʦ ʤʝʥʝʜʞʝʨʘ ʧʨʦʝʢʪʽʚ ʈrojects. 

ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʟʙʝʨʝʛʪʠ ʥʦʚʠʡ ʧʨʦʝʢʪ. ɼʣʷ ʮʴʦʛʦ ʢʣʘʮʥʫʪʠ ʇʂ ʟʘ ʥʘʟʚʦʶ 

ʩʪʚʦʨʶʚʘʥʦʛʦ ʧʨʦʝʢʪʫ ʽ, ʚʠʢʦʥʘʚʰʠ ʢʦʤʘʥʜʫ çɿʙʝʨʝʛʪʠ ʧʨʦʝʢʪ ʷʢ ...è, 

ʟʙʝʨʝʛʪʠ ʧʨʦʝʢʪ ʟ ʥʘʟʚʦʶ çɼʨʫʢʦʚʘʥʘ ʧʣʘʪʘè, ʚʢʘʟʘʚʰʠ ʥʦʤʝʨ ʛʨʫʧʠ ʽ 

ʧʨʽʟʚʠʱʝ (ʨʠʩ. 1.2). 

ʇʦʪʽʤ ʟʥʦʚʫ ʥʘʪʠʩʥʫʪʠ ʇʂ ʽ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ çɼʦʜʘʪʠ ʥʦʚʠʡ ʧʨʦʝʢʪ / 

Schematicè. ʅʘ ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʬʦʨʤʘʪ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʨʝʩʣʝʥʥʷ 

ʩʭʝʤʠ (ʨʠʩ. 1.3). 

 

 

 

ʈʠʩ. 1.2 ʈʠʩ. 1.3 
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ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʟʙʝʨʝʛʪʠ ʩʭʝʤʫ. ʂʣʘʮʥʫʪʠ ʇʂ ʟʘ ʥʘʟʚʦʶ ʧʨʦʝʢʪʫ 

çSheet1 SchDoè. ʋ ʤʝʥʶ ʚʠʙʨʘʪʠ çɿʙʝʨʝʛʪʠ ʷʢ ...è ʽ ʫ ʚʽʢʥʽ, ʥʘʙʨʘʪʠ ʥʘʟʚʫ 

çʉʭʝʤʘ ʝʣʝʢʪʨʠʯʥʘ ʧʨʠʥʮʠʧʦʚʘè, ʚʢʘʟʘʚʰʠ ʚ ʮʴʦʤʫ ʞ ʚʽʢʥʽ ʪʠʧ ʬʘʡʣʫ 

Advanced Schematic binary, ʥʘʪʠʩʥʫʚʰʠ ʇʂ (ʨʠʩ. 1.4). 

 

 
ʊʠʩ.1.4 

 

ʋ ʚʝʨʭʥʴʦʤʫ ʘʙʦ ʥʠʞʥʴʦʤʫ ʧʦʣʽ ʬʦʨʤʘʪʫ ʚ ʧʦʣʝ çʌʘʡʣè ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʬʘʡʣʫ ʥʘ ʞʦʨʩʪʢʦʤʫ ʜʠʩʢʫ ɽʆʄ (ʨʠʩ. 1.5). 

ʇʽʩʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ ʬʘʡʣ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦʝʢʪʫ ʧʣʘʪʠ. ɼʣʷ 

ʯʦʛʦ ʪʘʢʦʞ, ʥʘʚʽʚʰʠ ʢʫʨʩʦʨ ʥʘ ʥʘʟʚʫ ʧʨʦʝʢʪʫ, ʢʣʘʮʥʫʪʠ ʇʂ ʽ ʚ ʚʠʧʘʜʘʶʯʦʤʫ 

ʤʝʥʶ ʚʠʙʨʘʪʠ çɼʦʜʘʪʠ ʥʦʚʠʡ ʧʨʦʝʢʪ / PCBè (ʨʠʩ. 1.6). 

 

 
 

ʈʠʩ. 1.5 ʈʠʩ. 1.6 
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ʅʘ ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʟ'ʷʚʠʪʴʩʷ ʯʦʨʥʠʡ ʧʨʷʤʦʢʫʪʥʠʢ, ʱʦ ʦʙʤʝʞʫʻ ʢʦʥʪʫʨʠ 

ʧʣʘʪʠ (ʨʠʩ. 1.7. ʘ). ʇʨʦʝʢʪ ʪʘʢʦʞ ʪʨʝʙʘ ʟʙʝʨʝʛʪʠ. ɼʣʷ ʮʴʦʛʦ ʢʣʘʮʥʫʪʠ ʇʂ ʧʦ 

PCB1. PcbDoc, ʫ ʚʠʧʘʜʘʶʯʦʤʫ ʤʝʥʶ ʚʠʙʨʘʪʠ çɿʙʝʨʝʛʪʠ ʷʢ ...è, ʥʘʟʚʘʪʠ ʡʦʛʦ 

çʇʣʘʪʘ ʜʨʫʢʦʚʘʥʘè, ʟʘʜʘʚʰʠ ʨʦʟʰʠʨʝʥʥʷ PCB Binary Files (ʨʠʩ. 1.7. ʙ). 

ʇʨʘʚʦʨʫʯ ʚʽʜ ʥʘʟʚʠ ʧʨʦʝʢʪʫ ɼʨʫʢʦʚʘʥʘ ʧʣʘʪʘ.PrjPcb ʯʝʨʚʦʥʠʡ ʣʠʩʪʦʢ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʧʨʦʝʢʪ ʪʨʝʙʘ ʟʙʝʨʝʛʪʠ. 

 

 
ʈʠʩ.1.7, ʘ 

 

 
ʈʠʩ.1.7, ʙ 

 

ʊʦʤʫ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ çʌʘʡʣ / ɿʙʝʨʝʛʪʠ ʚʩʝ ...è. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ 

ʩʧʨʘʚʘ ʚ ʤʝʥʝʜʞʝʨʽ ʧʨʦʝʢʪʫ ʧʨʘʚʽʰʝ ʚʽʜ ʥʘʟʚ ʬʘʡʣʽʚ ʚʩʝ ʣʠʩʪʢʠ ʩʪʘʥʫʪʴ ʩʽʨʦʛʦ 

ʢʦʣʴʦʨʠ (ʥʝ ʟʙʝʨʝʞʝʥʽ ʬʘʡʣʠ ʚ Altium Design ʧʦʟʥʘʯʝʥʽ ʯʝʨʚʦʥʠʤʠ ʣʠʩʪʢʘʤʠ). 
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ʇʨʠʤʽʪʢʘ. ʗʢʱʦ ʚ ʤʝʥʝʜʞʝʨʽ ʧʨʦʝʢʪʽʚ ʥʘʚʧʨʦʪʠ ʥʘʟʚʠ ʧʨʦʝʢʪʫ ʻ ç*è, 

ʪʦ ʚʠ ʭʦʯʝʪʝ ʟʘʥʝʩʪʠ ʚʩʴʦʛʦ ʧʨʦʝʢʪʫ. 

ɼʦʜʘʤʦ ʥʦʚʽ ʙʽʙʣʽʦʪʝʢʠ ʚ ʩʪʚʦʨʝʥʠʡ ʧʨʦʝʢʪ. 

ɼʣʷ ʮʴʦʛʦ, ʢʣʘʮʥʫʚʰʠ ʇʂ ʟʘ ʥʘʟʚʦʶ ʧʨʦʝʢʪʫ, ʚ ʚʠʧʘʜʘʶʯʦʤʫ ʤʝʥʶ 

ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ çɼʦʜʘʪʠ ʥʦʚʠʡ ʧʨʦʝʢʪ / Schematic Libraryè (ʨʠʩ. 1.8). 

 

 
ʈʠʩ.1.8 

 

ʋ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ ʚ ʤʝʥʝʜʞʝʨʽ ʧʨʦʝʢʪ ʚ ʤʝʥʶ ʙʽʙʣʽʦʪʝʢ Libraries  

ʟ'ʷʚʠʪʴʩʷ ʧʽʜʧʘʧʢʘ ʟ ʥʘʟʚʦʶ Schematic Library Documents, ʘ ʧʨʘʚʦʨʫʯ - ʨʦʙʦʯʝ 

ʧʦʣʝ ʨʝʜʘʢʪʦʨʘ ʫʤʦʚʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ (ʋɻʇ) ʝʣʝʢʪʨʦʨʘʜʽʦʝʣʝʤʝʥʪʽʚ 

(ɽʈɽ) (ʨʠʩ. 1.9). 

 

 
ʈʠʩ.1.9 
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ʇʽʩʣʷ ʮʴʦʛʦ ʟʙʝʨʝʛʪʠ ʩʪʚʦʨʶʚʘʥʫ ʙʽʙʣʽʦʪʝʢʫ. ɼʣʷ ʯʦʛʦ ʢʣʘʮʥʫʪʠ ʇʂ ʟʘ 

ʥʘʟʚʦʶ ʦʩʪʘʥʥʴʦʾ ʙʽʙʣʽʦʪʝʢʠSchlib1. Schlib (ʨʠʩ. 1.10) ʽ ʚ ʤʝʥʶ ʚʠʙʨʘʪʠ 

çɿʙʝʨʝʛʪʠ ʷʢ ...è ʟ ʥʘʟʚʦʶ çɹʽʙʣʽʦʪʝʢʘ ʋɻʇè. ʊʠʧ ʬʘʡʣʽʚ ʟʘʣʠʰʠʪʠ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ (ʨʠʩ. 1.11). 

 

 

 

ʈʠʩ.1.10 ʈʠʩ.1.11 

 

ʇʦʪʽʤ ʪʨʝʙʘ ʜʦʜʘʪʠ ʚ ʧʨʦʝʢʪ ʙʽʙʣʽʦʪʝʢʫ ʧʦʩʘʜʦʯʥʠʭ ʤʽʩʮʴ ɽʈɽ. ɼʣʷ ʮʴʦʛʦ 

ʚ ʤʝʥʝʜʞʝʨʽ ʧʨʦʝʢʪʫ ʢʣʘʮʥʫʪʠ ʇʂ ʟʘ ʥʘʟʚʦʶ ɼʨʫʢʦʚʘʥʘ ʧʣʘʪʘ ɸɼ.PrjPCB. 

ʋ ʤʝʥʶ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ɼʦʜʘʪʠ ʥʦʚʠʡ ʧʨʦʝʢʪ / PCB Library 

(ʨʠʩ.1.12). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟ'ʷʚʠʣʘʩʷ ʥʦʚʘ ʧʘʧʢʘ PCB Library Documents, ʚ ʷʢʽʡ ʻ 

ʧʽʜʧʘʧʢʘ PcbLib1.PcbLib1. ʉʘʤʝ ʾʾ ʥʝʦʙʭʽʜʥʦ ʟʙʝʨʝʛʪʠ. ɼʣʷ ʯʦʛʦ, ʢʣʘʮʥʫʚʰʠ 

ʇʂ ʟʘ ʥʘʟʚʦʶ ʽ ʚʠʙʨʘʚʰʠ ʚ ʤʝʥʶ, ʱʦ ʚʠʧʘʜʘʻ çɿʙʝʨʝʛʪʠ ʷʢ ...è(ʨʠʩ. 1.13), 

ʟʘʜʘʪʠ ʾʡ ʥʘʟʚʫ çɹʽʙʣʽʦʪʝʢʘ ʧʦʩʘʜʦʯʥʠʭ ʤʽʩʮʴè ʟ ʪʠʧʦʤ ʬʘʡʣʫ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ (ʨʠʩ. 1.14). 
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ʈʠʩ.1.12 ʈʠʩ.1.13 

 
 

ʈʠʩ.1.14 ʈʠʩ.1.15 

 

ʇʽʩʣʷ ʚʩʽʭ ʟʘʟʥʘʯʝʥʠʭ ʜʽʡ ʥʝʦʙʭʽʜʥʦ ʟʙʝʨʝʛʪʠ ʚʝʩʴ ʧʨʦʝʢʪ. ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ çʌʘʡʣ / ɿʙʝʨʝʛʪʠ ʚʩʝè. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʩʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʚʠʢʦʥʘʥʠʭ ʜʽʡ ʦʪʨʠʤʘʻʤʦ ʚ ʤʝʥʝʜʞʝʨʽ ʧʨʦʝʢʪʫ ʜʝʨʝʚʦ, ʷʢʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʩʽ 

ʬʘʡʣʠ ʧʨʦʝʢʪʫ (ʨʠʩ. 1.15). 
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ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ʏʝʨʝʟ ʢʥʦʧʢʫ ʇʫʩʢ ʚ ʤʝʥʶ ʇʨʦʛʨʘʤʠ ʟʘʚʘʥʪʘʞʠʪʠ ʉɸʇʈ Altium 

Designer. 

2. ʉʪʚʦʨʠʪʠ ʧʨʦʝʢʪ ɼʨʫʢʦʚʘʥʘ ʧʣʘʪʘ ʚ ʉɸʇʈ Altium Designer. 

3. ɺʠʢʦʥʘʪʠ ʧʦʯʘʪʢʦʚʽ ʫʩʪʘʥʦʚʢʠ. 

4. ɿʙʝʨʝʛʪʠ ʨʝʟʫʣʴʪʘʪ. 

 

ɿʤʽʩʪ ʟʚʽʪʫ 

1. ʄʝʪʘ ʨʦʙʦʪʠ. 

2. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʧʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʫ ʧʣʘʪʠ ʚ ʉɸʇʈ Altium 

Designer. 

3. ʆʨʛʘʥʽʟʘʮʽʷ ʽʥʪʝʨʬʝʡʩʫ ʉɸʇʈ Altium Designer. 

4. ɺʠʩʥʦʚʢʠ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʗʢʠʤ ʯʠʥʦʤ ʟʘʧʫʩʢʘʻʪʴʩʷ ʉɸʇʈ Altium Designer? 

2. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʛʘʨʷʯʽ ʢʣʘʚʽʰʽ ʩʠʩʪʝʤʠ. 

3. ʗʢ ʚʢʣʶʯʘʻʪʴʩʷ ʨʦʩʽʡʩʴʢʦʤʦʚʥʘ ʚʝʨʩʽʷ ʩʠʩʪʝʤʠ? 

4. ʅʘʟʚʽʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʰʘʨʽʚ ʉɸʇʈ. 

5. ʗʢ ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʦʝʢʪ ʚ ʉɸʇʈ Altium Designer? 

6. ɿ ʷʢʠʭ ʬʘʡʣʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʧʨʦʝʢʪ? 

7. ʗʢ ʨʦʟʤʽʱʝʥʽ ʥʘ ʝʢʨʘʥʽ ʦʩʥʦʚʥʽ ʤʝʥʶ ʽ ʧʘʥʝʣʽ ʩʠʩʪʝʤʠ? 

8. ʇʦʷʩʥʽʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʢʥʦʧʦʢ ʥʘ ʧʘʥʝʣʷʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

9. ʇʦʷʩʥʽʪʴ, ʷʢʽ ʚʝʨʩʪʚʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʉɸʇʈ Altium Designer? 

10. ʗʢ ʟʘʜʘʻʪʴʩʷ ʢʨʦʢ ʩʽʪʢʠ? 
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ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ 2 

ʉʊɺʆʈɽʅʅʗ ʋʄʆɺʅʀʍ ɻʈɸʌɯʏʅʀʍ ʇʆɿʅɸʏɽʅʔ 

ɽʃɽʄɽʅʊɯɺ ɺ ʉɸʇʈ ALTIUM DESIGNER  

 

ʄʝʪʘ ʨʦʙʦʪʠ - ʚʠʚʯʝʥʥʷ ʧʦʨʷʜʢʫ ʨʦʙʦʪʠ ʟ ʨʝʜʘʢʪʦʨʦʤ ʫʤʦʚʥʠʭ 

ʛʨʘʬʽʯʥʠʭ ʧʦʟʥʘʯʝʥʴ (ʋɻʇ) ʝʣʝʤʝʥʪʽʚ ʩʭʝʤ ʟʘʩʦʙʘʤʠ ʉɸʇʈ Altium Designer; 

ʥʘʙʫʪʪʷ ʥʘʚʠʯʦʢ ʩʪʚʦʨʝʥʥʷ ʋɻʇ ʝʣʝʤʝʥʪʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʤʽʢʨʦʩʭʝʤ. 

 

ʆʩʥʦʚʥʽ ʥʘʩʪʨʦʡʢʠ ʨʝʜʘʢʪʦʨʘ 

ɺʠʢʦʥʘʻʤʦ ʦʩʥʦʚʥʽ ʥʘʩʪʨʦʡʢʠ ʨʝʜʘʢʪʦʨʘ ʋɻʆ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚ 

ʤʝʥʝʜʞʝʨʽ ʧʨʦʝʢʪʫ ʚʽʜʢʨʠʪʠ ʧʦʜʚʽʡʥʠʤ ʢʣʘʮʘʥʥʷʤ ʃʂ ʙʽʙʣʽʦʪʝʢʫ Libraries,  

ʧʦʪʽʤ PCB Libra ry Documents, ʜʘʣʽ Schematic Library Documents, ʱʦʙ 

ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʙʽʙʣʽʦʪʝʢʠ ʋɻʇ. SchLib. 

ʇʽʩʣʷ ʮʴʦʛʦ ʚ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ ʢʣʘʮʘʥʥʷʤ ʃʂ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ 

çɯʥʩʪʨʫʤʝʥʪʠ / ʆʧʮʽʾ ʜʦʢʫʤʝʥʪʘ è. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ çʈʦʙʦʯʘ ʦʙʣʘʩʪʴ 

ʨʝʜʘʢʪʦʨʘ ʙʽʙʣʽʦʪʝʢè (ʨʠʩ. 2.1). 

 

 
ʈʠʩ. 2.1 

 

ʅʘ ʟʘʢʣʘʜʮʽ çʅʘʣʘʰʪʫʚʘʥʥʷ ʨʝʜʘʢʪʦʨʘè ʚʠʙʨʘʪʠ: ʫ ʚʽʢʥʽ ʉʪʠʣʴ - 

Standard, ʨʦʟʤʽʨ - ɸ4, ʚ ʚʽʢʥʽ ʦʨʽʻʥʪʘʮʽʷ - Landscape. ɺʩʪʘʥʦʚʠʪʠ ʛʘʣʦʯʢʠ ʫ 

ʚʽʢʦʥʮʷʭ ʄʝʞʽ, ʇʨʠʭʦʚʘʥʽ ʚʠʚʦʜʫ, ʇʦʢʘʟʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʽ ʢʦʤʝʥʪʘʨʽ, ʚ 

ʧʦʣʝ ʈʦʟʤʽʨ ʣʠʩʪʘ ʧʦʩʪʘʚʠʪʠ ʛʘʣʦʯʢʫ ʽ ʟʘʜʘʪʠ ʨʦʟʤʽʨʠ 1500/1500. ɺ ʧʦʣʝ 

çʂʦʣʽʨè ʚʠʙʨʘʪʠ 

ɻʨʘʥʠʮʽ ʯʦʨʥʠʤ, ʘ ʌʦʥ ʙʽʣʠʤ. ɺ ʧʦʣʝ çʉʽʪʢʠè ʚʩʪʘʥʦʚʠʪʠ ʛʘʣʦʯʢʠ ʫ 

ʚʽʢʥʘʭ ʂʨʦʢ  ̔ʇʦʢʘʟʫʚʘʪʠ, ʧʦʪʽʤ ʚʩʪʘʥʦʚʠʪʠ ʟʥʘʯʝʥʥʷ ʢʨʦʢʫ ʨʽʚʥʠʤ 1 ʤʤ. ʋ 

ʮʴʦʤʫ ʞ ʚʽʢʥʽ ʥʘ ʟʘʢʣʘʜʮʽ çʆʜ. ʚʠʤ. èʚ ʧʦʣʝ ʄʝʪʨʠʯʥʘ ʩʠʩʪʝʤʘ ʦʜʠʥʠʮʴ 

ʧʦʩʪʘʚʠʪʠ ʛʘʣʦʯʢʫ ʫ ʚʽʢʦʥʮʽ ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʨʠʯʥʫ ʩʠʩʪʝʤʫ, ʘ ʫ ʚʽʢʥʽç 

ʆʜʠʥʠʮʽè ʚʠʙʨʘʪʠ ʄʽʣʽʤʝʪʨʠ, ʥʘʪʠʩʥʫʪʠ ʆʢ (ʨʠʩ. 2.2). 
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ʈʠʩ. 2.2 

 

ɼʘʣʽ ʥʘʣʘʰʪʫʚʘʪʠ ʢʨʦʢ ʩʽʪʢʠ: ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ çɯʥʩʪʨʫʤʝʥʪʠ 

/ ʅʘʣʘʰʪʫʚʘʥʥʷ ʨʝʜʘʢʪʦʨʘ ʩʭʝʤè. ʋ ʚʽʢʥʽ ʅʘʣʘʰʪʫʚʘʥʥʷ ʢʣʘʮʘʥʥʷʤ ʃʂ 

ʚʠʙʨʘʪʠ ʧʦʩʣʽʜʦʚʥʦ Schematic / Grids. ɺʽʜʢʨʠʻʪʴʩʷ ʦʜʥʦʡʤʝʥʥʝ ʚʽʢʥʦ, ʚ ʷʢʦʤʫ 

ʚ ʧʦʣʽ çʆʧʮʽʾ ʩʽʪʢʠè ʫ ʚʽʢʥʽ ɺʠʜʠʤʘ ʩʽʪʢʘ ʚʩʪʘʥʦʚʠʪʠ Dot Grid  ʘʙʦLine Grid,  

ʢʦʣʽʨ ʩʽʪʢʠ ʟʘʜʘʪʠ ʯʦʨʥʠʤ (ʢʦʣʽʨ ˉ3). ɼʣʷ ʮʴʦʛʦ ʢʣʘʮʥʫʪʠ ʃʂ ʚ ʧʦʣʝ çʉʽʪʢʘè ʽ 

ʚ ʚʠʧʘʣʘ ʧʘʣʽʪʨʽ ʢʦʣʴʦʨʽʚ ʚʠʙʨʘʪʠ ʯʦʨʥʠʡ, ʚ ʧʦʣʝ çʇʦʧʝʨʝʜʥʴʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʤʝʪʨʠʯʥʦʾ ʩʽʪʢʠè ʚ ʢʦʣʦʥʮʽ ʂʨʦʢ ʩʽʪʢʠ ʟʘʜʘʪʠ ʜʦʜʘʪʢʦʚʫ ʩʽʪʢʫ. ʂʣʘʮʥʫʪʠ ʇʂ ʚ 

ʧʦʣʝ ʩʽʪʦʢ. ʋ ʤʝʥʶ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʫ ɼʦʜʘʪʠ ʩʽʪʢʫ ʽ ʚ ʧʦʣʝ çʇʦʧʝʨʝʜʥʴʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʤʝʪʨʠʯʥʦʾ ʩʽʪʢʠè ʚʠʙʨʘʪʠ ʚʩʽ ʢʨʦʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2.3. 

ʅʘʪʠʩʥʫʪʠ ʢʥʦʧʢʠ ɿʘʩʪʦʩʫʚʘʪʠ  ̔ʆʢ. 

 

 
ʈʠʩ. 2.3 
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ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʽʜʛʦʪʦʚʢʠ ʪʨʝʙʘ ʥʘʣʘʰʪʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʰʨʠʬʪʠ. ɼʣʷ 

ʮʴʦʛʦ ʢʣʘʮʥʫʪʠ ʇʂ ʚ ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʨʝʜʘʢʪʦʨʘ ʋɻʆ, ʽ ʚ ʚʠʧʘʜʘʶʯʦʤʫ ʤʝʥʶ 

ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʆʧʮʽʾ / ʇʨʠʤʽʪʠʚʠ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ (ʨʠʩ. 2.4). 

 

 
ʈʠʩ. 2.4 

 

ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ çSchematic-Default primitivesè. ʋ ʚʽʢʥʘʭ çʉʧʠʩʦʢ 

ʧʨʠʤʽʪʠʚʽʚè ʚʠʙʨʘʪʠ çLibrary objectsè, ʘ ʚ çʇʨʠʤʽʪʠʚʠè ʚʠʙʨʘʪʠ 

çCommentè. ʇʽʜ ʮʠʤ ʚʽʢʥʦʤ ʚʩʪʘʥʦʚʠʪʠ ʛʘʣʦʯʢʫ ʫ ʚʽʢʥ̔ çOverwrite library 

primitiveè, ʽ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ ʚʠʙʨʘʪʠ ʄʽʣʽʤʝʪʨʠ ʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 

ʇʨʘʚʢʘ (ʨʠʩ. 2.5, ʘ). ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ɺʣʘʩʪʠʚʦʩʪʽ ʧʘʨʘʤʝʪʨʘ (ʨʠʩ. 2.5, ʙ). 
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ʈʠʩ. 2.5, ʘ 

 

 
ʈʠʩ. 2.5, ʙ 

 

ʋ ʚʽʢʥʽ çɺʣʘʩʪʠʚʦʩʪʽ ʧʘʨʘʤʝʪʨʘè ʙʽʣʷ ʥʘʟʚʠ ʐʨʠʬʪ ʢʣʘʮʥʫʪʠ ʧʦ ʢʥʦʧʮʽ 

ʇʨʘʚʢʘ. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʐʨʠʬʪ. ʋ ʥʴʦʤʫ ʚʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʪʠʧ ʰʨʠʬʪʫ, 
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ʥʘʧʨʠʢʣʘʜ, Gost Type A, ʢʫʨʩʠʚ, 16, ʟʘʭʽʜʥʠʡ, ʢʦʣʽʨ ʯʦʨʥʠʡ. (16 ʚʽʜʧʦʚʽʜʘʻ 

ʧʨʠʙʣʠʟʥʦ ʨʦʟʤʽʨʦʤ 3,5 ʤʤ) (ʨʠʩ. 2.6). ʅʘʪʠʩʥʫʪʠ ʆʢ. 

 

 
ʈʠʩ. 2.6 

 

ʋ ʚʽʢʥʽ çɺʣʘʩʪʠʚʦʩʪʽ ʧʘʨʘʤʝʪʨʘè (ʨʠʩ. 2.5, ʙ) ʧʦʩʪʘʚʠʪʠ ʛʘʣʦʯʢʫ ʫ ʚʽʢʥʽ 

ʇʨʠʚ'ʷʟʢʘ, ʘ ʫ ʚʽʢʥʘʭ ʨʽʚʥʷʥʥʷ ʚʠʙʨʘʪʠ Center ʽ ʧʦʩʪʘʚʠʪʠ ʛʘʣʦʯʢʠ ʚ ʚʽʢʥʘʭ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʟ ɯʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʦʶ ʜʘʥʠʭ ʽ ʟ ʙʽʙʣʽʦʪʝʢʦʶ, ʥʘʪʠʩʥʫʪʠ ʆʢ. 

ɿʥʦʚʫ ʚ ʚʽʢʥʽ Schematic - Default Primitives (ʨʠʩ.2.5, ʘ) ʫ ʚʽʢʥʽ 

ʇʨʠʤʽʪʠʚʠ ʚʠʙʨʘʪʠ ʪʝʧʝʨ Designator. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʚʪʦʨʠʪʠ ʧʨʦʮʝʜʫʨʫ 

ʚʠʙʦʨʫ ʽʥʰʦʛʦ ʨʦʟʤʽʨʫ ʰʨʠʬʪʫ ʘʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ. 

ʇʦʪʽʤ ʫ ʚʽʢʥʽ Schematic - Default Primitives ʫ ʚʽʢʥʽ ʇʨʠʤʽʪʠʚʠ ʚʠʙʨʘʪʠ 

Part ʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ʇʨʘʚʢʘ. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ Library component 

properties. ɺʠʢʦʥʘʪʠ ʚʩʽ ʥʘʩʪʨʦʡʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʠʩʫʥʢʫ 2.7. ʅʘʪʠʩʥʫʪʠ ʆʢ. 
 

 
ʈʠʩ. 2.7 
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ʇʽʩʣʷ ʮʴʦʛʦ ʫ ʚʽʢʥʽ Schematic - Default primitives  (ʨʠʩ.2.5, ʘ) ʫ ʚʽʢʥʽ 

ʇʨʠʤʽʪʠʚʠ ʚʠʙʨʘʪʠ Pin ʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ʇʨʘʚʢʘ. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ 

ɺʣʘʩʪʠʚʦʩʪʽ ʚʠʚʝʜʝʥʥʷ. ʉʧʨʘʚʘ ʚʥʠʟʫ ʫ ʚʽʢʦʥʮʽ ɼʦʚʞʠʥʘ ʚʢʘʟʘʪʠ 5 ʤʤ (ʨʠʩ. 

2.8, ʘ). ʅʘʪʠʩʥʫʪʠ ʆʢ. ɺʩʽ ʽʥʰʽ ʥʘʩʪʨʦʡʢʠ ʟʘʣʠʰʠʪʠ ʙʝʟ ʟʤʽʥʠ. ʅʘʪʠʩʥʫʪʠ 

ʧʦʩʣʽʜʦʚʥʦ ʆʢ ʫ ʚʽʢʥʘʭ ɺʣʘʩʪʠʚʦʩʪʽ ʚʠʚʝʜʝʥʥʷ  ̔ Schematic - Default 

primitives.  

ɺʢʣʶʯʠʪʠ ʤʝʥʝʜʞʝʨ ʙʽʙʣʽʦʪʝʢ. ɼʣʷ ʮʴʦʛʦ ʢʣʘʮʥʫʪʠ ʃʂ ʧʦ ʚʢʣʘʜʮʽ SCH ʚ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ ʧʨʘʚʦʨʫʯ ʽ ʚ ʤʝʥʶ ʚʠʙʨʘʪʠ SCH Library  (ʨʠʩ. 2.8, ʙ). 

ɺʠʱʝ ʥʴʦʛʦ ʚʽʜʢʨʠʻʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʝ ʚʽʢʥʦ SCH Library,  ʜʝ ʧʝʨʝʨʘʭʦʚʘʥʽ 

ʙʽʙʣʽʦʪʝʢʠ ʧʨʦʝʢʪʫ, ʟ ʷʢʠʤʠ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʨʽʟʥʽ ʜʽʾ. ʇʦ ʩʪʨʽʣʢʘʭ ʤʦʞʥʘ 

ʚʠʙʨʘʪʠ ʧʦʪʨʽʙʥʠʡ ʦʙ'ʻʢʪ, ʘʙʦ ʜʦʜʘʪʠ ʥʦʚʠʡ ʝʣʝʤʝʥʪ. 

 

 
ʈʠʩ. 2.8, ʘ 
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ʈʠʩ. 2.8, ʙ 

 

ʉʪʚʦʨʝʥʥʷ ʫʤʦʚʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʧʦʟʥʘʯʝʥʥʷ ʤʽʢʨʦʩʭʝʤʠ ʂ511ʇʋ2 

ɺ ʤʽʢʨʦʩʭʝʤʫ ʂ511ʇʋ2 ʚʭʦʜʷʪʴ ʜʚʘ ʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʘ 2ɯ-ʅɽ ʽ ʅɽ ʟ 

ʨʦʟʰʠʨʝʥʥʷʤ ɯ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʦʢʨʝʤʦ ʩʪʚʦʨʠʪʠ ʋɻʇ ʝʣʝʤʝʥʪʘ 2ɯ-ʅɽ ʽ 

ʝʣʝʤʝʥʪʘ ʅɽ-ɯ. 

 

ʇʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʋɻʇ ʝʣʝʤʝʥʪʘ ʅɽ-ɯ 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʦʧʦʚʥʠʪʠ ʚʤʽʩʪ ʙʽʙʣʽʦʪʝʢʠ ʋɻʇ ʥʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʟʣʽʚʘ 

ʚʽʜ ʨʦʙʦʯʦʛʦ ʧʦʣʷ ʚ ʤʝʥʝʜʞʝʨʽ ʚ ʚʝʨʭʥʴʦʤʫ ʚʽʢʥʽ ʢʣʘʮʥʝʤʦ ʃʂ ʧʦ ʢʥʦʧʮʽ 

ɼʦʜʘʪʠ. ɿ'ʷʚʠʪʴʩʷ ʚʽʢʥʦ New component name, ʚ ʷʢʦʤʫ ʚʢʘʟʫʻʤʦ ʥʘʟʚʫ 

ʩʪʚʦʨʶʚʘʥʦʛʦ ʋɻʇ ʅɽ-ɯ (ʨʠʩ. 2.9). ʂʣʘʮʥʫʪʠ ʆʢ. 

 

 
ʈʠʩ. 2.9 

 

ʇʨʠʤʽʪʢʘ: ʷʢʱʦ ʟ ʙʫʜʴ-ʷʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫ ʚʽʢʥʽ ʪʨʝʙʘ ʚʠʢʦʥʘʪʠ ʙʫʜʴ-

ʷʢʽ ʜʽʾ, ʪʦ ʡʦʛʦ ʪʨʝʙʘ ʚʠʜʽʣʠʪʠ, ʢʣʘʮʥʫʚʰʠ ʧʦ ʥʴʦʤʫ ʃʂ, ʧʦʪʽʤ ʥʘʪʠʩʥʫʪʠ ʇʂ. 

ɺʽʜʢʨʠʻʪʴʩʷ ʤʝʥʶ, ʱʦ ʚʠʧʘʜʘʻ, ʚ ʷʢʦʤʫ ʚʠʙʨʘʪʠ ʧʦʪʨʽʙʥʽ ʜʽʾ. 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʋɻʇ ʝʣʝʤʝʥʪʘ ʅɽ-ɯ, ʪʨʝʙʘ ʥʘʤʘʣʶʚʘʪʠ ʧʨʷʤʦʢʫʪʥʠʢ 

ʨʦʟʤʽʨʦʤ 20 ʥʘ 20 ʤʤ. ɼʣʷ ʮʴʦʛʦ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʫ ʚ ʤʝʥʶ ʈʦʟʤʽʱʝʥʥʷ 

ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʫ ʇʨʷʤʦʢʫʪʥʠʢ (ʚ ʜʫʞʢʘʭ ʚʢʘʟʘʥʽ ʥʘʟʚʠ çɻʘʨʷʯʠʭ ʢʣʘʚʽʰè 

ʚʠʢʣʠʢʫ ʢʦʤʘʥʜ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʣʘʪʠʥʩʴʢʽʡ ʨʦʟʢʣʘʜʮʽ). ʋ ʨʦʙʦʯʦʤʫ ʧʦʣʽ 
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ʢʣʘʮʥʫʪʠ ʃʂ ʥʘ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ʽ, ʧʝʨʝʤʽʱʘʶʯʠ ʤʘʥʽʧʫʣʷʪʦʨ, ʧʦʙʫʜʫʚʘʪʠ 

ʧʨʷʤʦʢʫʪʥʠʢ ʨʦʟʤʽʨʦʤ 20 ʤʤ ʥʘ 20 ʤʤ. ʅʘʪʠʩʥʫʪʠ ʃʂ ʧʦʪʽʤ ʇʂ. 

ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ, ʪʦ ʨʦʟʤʽʨ ʩʽʪʢʠ ʤʦʞʥʘ ʧʝʨʝʤʢʥʫʪʠ ʥʘʪʠʩʢʘʥʥʷʤ 

ʢʣʘʚʽʰʽ G, ʘ ʱʦʙ ʚʠʜʠʤʫ ʩʽʪʢʫ ʚʽʜʢʣʶʯʠʪʠ, ʥʘʪʠʩʥʫʪʠ Shift + G. ʄʘʩʰʪʘʙ 

ʟʦʙʨʘʞʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʦʙʝʨʪʘʥʥʷʤ ʢʦʣʽʱʘʪʢʘ ʥʘ ʤʠʰʮʽ, ʫʪʨʠʤʫʶʯʠ ʢʣʘʚʽʰʫ 

Ctrl. 

ʇʽʩʣʷ ʮʴʦʛʦ ʢʦʤʘʥʜʘʤʠ ʈʦʟʤʽʱʝʥʥʷ / ʃʽʥʽʷ ʥʘ ʚʽʜʩʪʘʥʽ 5 ʤʤ ʚʽʜ ʣʽʚʦʛʦ 

ʢʨʘʶ ʧʨʦʚʝʩʪʠ ʚʝʨʪʠʢʘʣʴʥʫ ʣʽʥʽʶ ʚʩʝʨʝʜʠʥʽ ʧʨʷʤʦʢʫʪʥʠʢʘ (ʨʠʩ. 2.10). 

 

 
ʈʠʩ. 2.10 

 

ɺʩʪʘʥʦʚʠʪʠ ʚʠʚʦʜʠ ʣʦʛʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ. ɺʭʽʜʥʽ ʚʠʚʦʜʠ ʚʩʪʘʥʦʚʠʪʠ ʟʣʽʚʘ, ʘ 

ʚʠʭʽʜʥʽ ʩʧʨʘʚʘ. ʂʣʘʮʥʫʪʠ ʇʂ ʚ ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʽ ʫ ʚʠʧʘʜʘʶʯʦʤʫ ʤʝʥʶ ʚʠʢʦʥʘʪʠ 

ʢʦʤʘʥʜʠ ʈʦʟʤʽʱʝʥʥʷ / ɺʠʚʽʜ. ɿʘ ʢʫʨʩʦʨʦʤ ʧʦʪʷʛʥʝʪʴʩʷ ʚʠʚʽʜ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ 

ʚʩʪʘʥʦʚʠʪʠ ʟʣʽʚʘ ʫ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʚʽʜʩʪʫʧʘʶʯʠ ʟʚʝʨʭʫ ʽ ʟʥʠʟʫ ʚʽʜʧʦʚʽʜʥʦ ʧʦ 5 

ʤʤ ʚʽʜ ʢʨʘʶ: 1-ʡ ʽ 2-ʡ ʚʠʚʦʜʠ ʟʣʽʚʘ, ʘ 3-ʡ ʧʨʘʚʦʨʫʯ ʧʦʩʝʨʝʜʠʥʽ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʪʨʝʙʘ ʟʘʜʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʟ ʚʠʚʦʜʽʚ. ɼʣʷ ʯʦʛʦ ʢʣʘʮʥʫʪʠ ʃʂ ʧʦ 

ʚʝʨʭʥʴʦʤʫ ʣʽʚʦʤʫ ʚʠʚʦʜ,̔ ʧʦʪʽʤ ʇʂ ʽ ʚ ʤʝʥʶ ʚʠʙʨʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ - Properties. 

ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ɺʣʘʩʪʠʚʦʩʪʽ ʚʠʚʝʜʝʥʥʷ. ɼʣʷ ʣʽʚʦʛʦ ʚʝʨʭʥʴʦʛʦ 

ʚʠʚʝʜʝʥʥʷ ʫ ʚʽʢʥʽ ɯʤ'ʷ ʚʠʚʝʜʝʥʥʷ ʚʢʘʟʘʪʠ In;  ʫ ʚʽʢʥʽ ʧʦʟʥʘʯʝʥʥʷ 1; ʪʠʧ Input;  

ʜʦʚʞʠʥʘ 5, ʫ ʚʽʢʥʽ ʆʨʽʻʥʪʘʮʽʷ ʚʠʙʨʘʪʠ 180. ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʜʣʷ ʣʽʚʦʛʦ 

ʥʠʞʥʴʦʛʦ ʚʢʘʟʫʻʤʦ E; ʫ ʚʽʢʥʽ ʧʦʟʥʘʯʝʥʥʷ 2; ʪʠʧ Input;  ʜʦʚʞʠʥʘ 5, ʫ ʚʽʢʥʽ 

ʆʨʽʻʥʪʘʮʽʷ ʚʠʙʨʘʪʠ 180. ɼʣʷ ʚʠʭʽʜʥʦʛʦ ʚʠʚʦʜʫ ʩʧʨʘʚʘ ʚʩʪʘʥʦʚʠʪʠ ɯʤ'ʷ 

ʚʠʚʝʜʝʥʥʷ Out, ʇʦʟʥʘʯʝʥʥʷ 3, ʪʠʧ Output,  ʚ ʚʽʢʥʽ ʦʨʽʻʥʪʘʮʽʷ ʚʠʙʨʘʪʠ 0, ʫ ʚʽʢʥʽ 

ɺʥʝʰ. ʟʥʘʢ - Dot (ʨʠʩ. 2.11, ʘ, ʙ, ʚ). ʇʦʪʽʤ ʟʥʠʟʫ ʋɻʇ ʚʩʪʘʥʦʚʠʪʠ ʚʠʚʦʜʠ 

ʞʠʚʣʝʥʥʷ ʽ ʢʦʨʧʫʩʫ. ʋ ʤʽʢʨʦʩʭʝʤ ʟʘʟʚʠʯʘʡ 7-ʡ ʚʠʚʽʜ ʢʦʨʧʫʩ, ʘ 14-ʡ - ʞʠʚʣʝʥʥʷ. 

ʊʦʤʫ ʜʣʷ 7-ʛʦ ʚʠʚʝʜʝʥʥʷ ʟʘʜʘʻʤʦ ɯʤ'ʷ ʚʠʚʝʜʝʥʥʷ GND, ʇʦʟʥʘʯʝʥʥʷ - 7, ʪʠʧ -

Power,  ʆʨʽʻʥʪʘʮʽʷ - 270, ʘ ʜʣʷ 14-ʛʦ - ɯʤ'ʷ ʚʠʚʝʜʝʥʥʷ + 5v, ʇʦʟʥʘʯʝʥʥʷ - 14, ʪʠʧ 

- Power, ʆʨʽʻʥʪʘʮʽʷ - 270(ʨʠʩ.2.12, ʘ, ʙ). 
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ʈʠʩ. 2.11, ʘ 

 

  

ʈʠʩ. 2.11, ʙ ʈʠʩ. 2.11, ʚ 

 

ʆʪʨʠʤʘʣʠ ʤʘʣʶʥʦʢ ʋɻʇ (ʨʠʩ. 2.12). ɺʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ɯʥʩʪʨʫʤʝʥʪʠ / 

ɺʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʥʝʥʪʘ(ʨʠʩ. 2.13, ʘ). ʋ ʚʽʢʥʽ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʚʠʚʦʜʽʚ 

ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ɺʠʚʦʜʠ (Edit Pins) (ʨʠʩ. 2.13, ʙ). 
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ʈʠʩ. 2.12 ʈʠʩ. 2.13, ʘ 

 

 
ʈʠʩ. 2.13, ʙ 

 

ʇʽʩʣʷ ʮʴʦʛʦ ʢʦʤʘʥʜʘʤʠ ʈʦʟʤʽʱʝʥʥʷ / ʊʝʢʩʪʦʚʠʡ ʨʷʜʦʢ ʧʝʨʝʤʽʩʪʠʪʠ 

ʢʫʨʝʡ ʩʤʽʪʪʷʤ ʟ'ʷʚʠʣʦʩʷ ʩʣʦʚʦ Text ʚ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʧʨʷʤʦʢʫʪʥʠʢʘ. ʇʦʪ̔ʤ 
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ʢʣʘʮʥʫʪʠ ʃʂ ʧʦ ʩʣʦʚʫ Text, ʥʘʪʠʩʥʫʪʠ ʇʂ. ʋ ʚʠʧʘʜʘʶʯʦʤʫ ʚʽʢʥʽ ʢʣʘʮʥʫʪʠ ʃʂ 

ʧʦ Properties ʽ ʚ ʚʽʜʢʨʠʚʰʦʤʫ ʚʽʢʥʽ Text ʟʘʧʠʩʫʻʤʦ ʚ ʚʽʢʦʥʮʽ ʊʝʢʩʪ ç&è ʧʦʪʽʤ, 

ʥʘʪʠʩʥʫʚʰʠ ʢʥʦʧʢʫ ɿʤʽʥʠʪʠ, ʚʠʙʨʘʪʠ ʰʨʠʬʪ çGost Type Aè / ʂʫʨʩʠʚ / 16 / 

ɿʘʭʽʜʥʠʡ (ʨʠʩ. 2.14). 
 

 
ʈʠʩ. 2.14 

 

ʅʘʪʠʩʥʫʪʠ ʆʂ. ʆʪʨʠʤʘʣʠ ʟʦʙʨʘʞʝʥʥʷ ʩʠʤʚʦʣʫ ʋɻʇ ʅɽ-ɯ (ʨʠʩ. 2.15, ʘ). 

ɿʙʝʨʝʛʪʠ ʡʦʛʦ ʚ ʩʪʚʦʨʶʚʘʥʫ ʙʽʙʣʽʦʪʝʢʫ. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʙʝʨʝʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʋɻʇ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ 

ɯʥʩʪʨʫʤʝʥʪʠ / ɺʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʥʝʥʪʘ. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ Library 

Component Properties. ʅʘʣʘʰʪʫʚʘʪʠ ʡʦʛʦ ʧʦ ʨʠʩ.2.13, ʘ. ʋ ʚʽʢʥʽDefault 

Designator ʟʘʧʠʩʘʪʠ D ?, ʘ ʫ ʚʽʢʥʽ Symbol Reference ʧʦʪʨʽʙʥʝ ʽʤ'ʷ ʋɻʇ. 

ʅʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ɺʠʚʦʜʠ. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʈʝʜʘʛʫʚʘʥʥʷ ʚʠʚʦʜʽʚ 

ʢʦʤʧʦʥʝʥʪʘ (ʨʠʩ. 2.13, ʙ). ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʚʠʚʦʜʠ. ʅʘʪʠʩʥʫʪʠ 

ʆʢ. ʆʪʨʠʤʘʣʠ ʝʣʝʤʝʥʪ ʅɽ-ɯ (ʨʠʩ. 2.15, ʘ), ʚ ʷʢʦʤʫ ʥʝʤʘʻ ʧʦʤʠʣʦʢ (ʨʠʩ. 2.15, ʙ). 

 

 

 

ʈʠʩ. 2.15, ʘ ʈʠʩ. 2.15, ʙ 
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ʑʦʙ ʡʦʛʦ ʟʙʝʨʝʛʪʠ, ʪʨʝʙʘ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʌʘʡʣ / ɿʙʝʨʝʛʪʠ ʚʩʽ. 

 

ʇʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʋɻʇ ʝʣʝʤʝʥʪʘ 2ɯ-ʅɽ 

ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʨʝʜʘʢʪʦʨ ɹʽʙʣʽʦʪʝʢʘ ʋɻʇ ʙʫʚ ʟʘʢʨʠʪʠʡ, ʪʦ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʚʩʽ ʫʩʪʘʥʦʚʢʠ, ʦʧʠʩʘʥʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʘʨʘʛʨʘʬʽ. ʗʢʱʦ ʞ 

ʧʨʦʛʨʘʤʫ ʥʝ ʟʘʢʨʠʚʘʪʠ, ʪʦ ʢʦʥʬʽʛʫʨʘʮʽʷ ʟʙʝʨʽʛʘʻʪʩɹ̫, ʽ ʤʦʞʥʘ ʬʦʨʤʫʚʘʪʠ 

ʥʘʩʪʫʧʥʝ ʋɻʇ - ç2 ɯ-ʅɽè. 

ɺʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ɯʥʩʪʨʫʤʝʥʪʠ / ʅʦʚʠʡ ʢʦʤʧʦʥʝʥʪ (ʨʠʩ. 2.16). 

ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ɯʤ'ʷ ʥʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ɺʩʪʘʥʦʚʠʪʠ ʢʨʦʢ ʩʽʪʢʠ 5 ʤʤ, ʜʣʷ 

ʯʦʛʦ ʥʘʪʠʩʥʫʪʠ ʢʣʘʚʽʰʫ G ʚ ʣʘʪʠʥʩʴʢʽʡ ʨʦʟʢʣʘʜʮʽ. ɿʣʽʚʘ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʝʢʨʘʥʘ ʙʫʜʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʟʥʘʯʝʥʥʷ ʢʨʦʢʫ. ɺʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʈʦʟʤʽʱʝʥʥʷ / 

ʇʨʷʤʦʢʫʪʥʠʢ. ʅʘʪʠʩʥʫʪʠ ʃʂ, ʽ, ʚʽʜʧʫʩʪʠʚʰʠ ʾʾ ʧʝʨʝʤʽʱʘʶʯʠ ʤʘʥʽʧʫʣʷʪʦʨ, 

ʧʦʙʫʜʫʚʘʪʠ ʧʨʷʤʦʢʫʪʥʠʢ ʨʦʟʤʽʨʘʤʠ 15 ʥʘ 20 ʤʤ. 

 

 
ʨʠʩ.2.16 

 

ʅʘʪʠʩʥʫʪʠ ʃʂ. ɿʙʽʣʴʰʠʪʠ ʘʙʦ ʟʤʝʥʰʠʪʠ ʤʘʩʰʪʘʙ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ 

ʦʙʝʨʪʘʥʥʷʤ ʢʦʣʝʩʘ ʤʘʥʽʧʫʣʷʪʦʨʘ, ʫʪʨʠʤʫʶʯʠ ʢʣʘʚʽʰʫ ʉtrl. ʆʪʨʠʤʘʣʠ 

ʧʨʷʤʦʢʫʪʥʠʢ. 

ʈʦʟʤʽʩʪʠʪʠ ʚʠʚʦʜʠ. ɺʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʈʦʟʤʽʱʝʥʥʷ / ɺʠʚʦʜʠ. 

ɺʩʪʘʥʦʚʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʚʦʜʽʚ. ɼʣʷ ʮʴʦʛʦ ʢʣʘʮʥʫʪʠ ʃʂ ʟ ʚʠʚʝʜʝʥʥʷ ˉ1, ʧʦʪʽʤ 

ʇʂ. ɺʠʙʨʘʪʠ ʢʦʤʘʥʜʫ Properties, ʚ ʚʽʢʥʽ ɯʤ'ʷ ʚʠʚʝʜʝʥʥʷ ʥʘʙʨʘʪʠ InA,  ʫ ʚʽʢʥʽ 

ʧʦʟʥʘʯʝʥʥʷ ˉ1, ʫ ʚʽʢʥʽ ʊʠʧ - Input.  ʅʘʪʠʩʥʫʪʠ ʆʢ. 

ʆʩʢʽʣʴʢʠ ʩʪʨʽʣʢʘ ʩʧʨʷʤʦʚʘʥʘ ʚʽʜ ʝʣʝʤʝʥʪʘ, ʾʾ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʦʨʥʫʪʠ ʥʘ 

180. ɼʣʷ ʮʴʦʛʦ ʚ ʧʦʣʝ ʛʨʘʬʽʢʘ ʚ ʚʽʢʥʽ ʆʨʽʻʥʪʘʮʽʷ ʚʠʙʨʘʪʠ 180 ʘʙʦ ʢʣʘʮʥʫʪʠ ʃʂ 

ʧʦ ʩʪʨʽʣʮʽ ʽ ʥʘʪʠʩʥʫʪʠ ʢʽʣʴʢʘ ʨʘʟʽʚ ʥʘ ʧʨʦʙʽʣ, ʧʦʪʽʤ ʚʩʪʘʥʦʚʠʪʠ ʾʾ ʢʫʨʩʦʨʦʤ ʥʘ 

ʤʽʩʮʝ. 

ɸʥʘʣʦʛʽʯʥʦ ʚʩʪʘʥʦʚʠʪʠ ʜʨʫʛʠʡ ʽ ʪʨʝʪʽʡ ʚʠʚʦʜʠ. ʂʣʘʮʥʫʪʠ ʧʦ ʥʠʤ 

ʢʫʨʩʦʨʦʤ, ʧʨʠ ʮʴʦʤʫ ʜʨʫʛʦʛʦ ʚʠʚʦʜʫ ʧʨʠʩʚʦʾʪʠ ʽʤ'ʷ InB,  ʘ ʪʨʝʪʽʡ - Out, ʾʭ 

ʥʦʤʝʨʠ ʙʫʜʫʪʴ 2-ʡ ʽ 3-ʡ ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ 3-ʛʦ ʚʠʚʝʜʝʥʥʷ ɿʦʚʥʽʰʥʽʡ 

ʟʥʘʢ ʧʦʩʪʘʚʠʪʠ Dot. ʈʝʟʫʣʴʪʘʪ ʧʦʙʫʜʦʚʠ ʋɻʇ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 2.17. 
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ʈʠʩ. 2.17 ʈʠʩ. 2.18 

 

ɺʩʪʘʚʠʪʠ ʥʘʟʚʫ ʝʣʝʤʝʥʪʘ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʈʦʟʤʽʱʝʥʥʷ / 

ʊʝʢʩʪʦʚʠʡ ʨʷʜʦʢ. ɿ'ʷʚʠʪʴʩʷ ʪʝʢʩʪ, ʷʢʠʡ ʚʩʪʘʥʦʚʠʪʠ ʚ ʚʝʨʭʥʽʡ ʣʽʚʠʡ ʢʫʪ ʋɻʇ. 

ʇʦʪʽʤ ʜʚʽʯʽ ʢʣʘʮʥʫʪʠ ʧʦ ʥʴʦʤʫ ʃʂ. ɺʜ̔ʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʊʝʢʩʪ, ʚ ʷʢʦʤʫ ʟʤʽʥʠʪʠ 

ʪʝʢʩʪ ʚ ʧʦʣʝ ɺʣʘʩʪʠʚʦʩʪʽ ʚ ɺʽʢʥʽ ʊʝʢʩʪ ʥʘ &  (ʨʠʩ. 2.18). 

ʑʦʙ ʚʩʪʘʥʦʚʠʪʠ ʨʦʟʤʽʨ ʰʨʠʬʪʫ ʢʣʘʮʥʫʪʠ ʧʦ ʢʥʦʧʮʽ ɿʤʽʥʠʪʠ ʐʨʠʬʪ. ʋ 

ʚʽʢʥʽ ʐʨʠʬʪ ʚʠʙʨʘʪʠ ʢʫʨʩʠʚ, Gost Type A, ʟʘʭʽʜʥʠʡ, 16 ʽ ʥʘʪʠʩʥʫʪʠ ʆʢ. 

ʈʝʟʫʣʴʪʘʪ ʚʠʙʦʨʫ ʰʨʠʬʪʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 2.19. 

 

 
ʈʠʩ. 2.19 

 

ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʋɻʇ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ɯʥʩʪʨʫʤʝʥʪʠ / 

ɺʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʥʝʥʪʘ. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ Library Component Properties. 

ʅʘʣʘʰʪʫʚʘʪʠ ʡʦʛʦ ʧʦ ʨʠʩ. 2.20. 
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ʈʠʩ. 2.20 

 

ʋ ʚʽʢʥʽ Default Designator ʟʘʧʠʩʘʪʠ D?, ʘ ʫ ʚʽʢʥʽ Symbol Reference ʽʤ'ʷ 

ʋɻʇ. ʅʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ɺʠʚʦʜʠ. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʈʝʜʘʛʫʚʘʥʥʷ ʚʠʚʦʜʽʚ 

ʢʦʤʧʦʥʝʥʪʘ (ʨʠʩ. 2.21). 

 

 
ʈʠʩ .2.21 

 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʚʠʚʦʜʠ. ʅʘʪʠʩʥʫʪʠ ʆʢ. ʆʪʨʠʤʘʣʠ 

ʝʣʝʤʝʥʪ 2ɯ-ʅɽ (ʨʠʩ.2.22). 
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ʈʠʩ. 2.22 

 

ʑʦʙ ʧʝʨʝʚʽʨʠʪʠ ʥʘʷʚʥʽʩʪʴ ʧʦʤʠʣʦʢ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ɿʚʽʪʠ / 

ʇʝʨʝʚʽʨʢʘ ʢʦʤʧʦʥʝʥʪʘ(ʨʠʩ.2.23). ʋ ʚʽʢʥʽ ʚʩʪʘʚʠʪʠ ʚʩʶʜʠ ʛʘʣʦʯʢʠ (ʈʠʩ.2.24) ʽ 

ʥʘʪʠʩʥʫʪʠ ʆʢ. 

 

 

 
ʈʠʩ. 2.23 ʈʠʩ. 2.24 

 

ɹʫʜʝ ʚʠʚʝʜʝʥʠʡ ʬʘʡʣ ʧʦʤʠʣʦʢ (ʨʠʩ.2.25). ʑʦʙ ʟʙʝʨʝʛʪʠ ʝʣʝʤʝʥʪ 2ɯ-ʅɽ, ʚ 

ʷʢʦʤʫ ʥʝʤʘʻ ʧʦʤʠʣʦʢ, ʪʨʝʙʘ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʌʘʡʣ / ɿʙʝʨʝʛʪʠ ʚʩʽ . 

 

 
ʈʠʩ. 2.25 

 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ʏʝʨʝʟ ʢʥʦʧʢʫ ʇʫʩʢ ʚ ʤʝʥʶ ʇʨʦʛʨʘʤʠ ʟʘʚʘʥʪʘʞʠʪʠ ʉɸʇʈ Altium 

Designer. 

2. ɺʽʜʢʨʠʪʠ ʨʝʜʘʢʪʦʨ ʩʭʝʤ Schematic . 

3. ɺʩʪʘʥʦʚʠʪʠ ʧʦʯʘʪʢʦʚʽ ʥʘʩʪʨʦʡʢʠ ʨʦʙʦʯʦʛʦ ʧʦʣʷ. 

4. ʉʪʚʦʨʠʪʠ ʙʽʙʣʽʦʪʝʢʫ ʋɻʇ ɽʈɽ. 

5. ʉʪʚʦʨʠʪʠ ʋɻʇ ʝʣʝʤʝʥʪʽʚ ʅɽ-ɯ ʪʘ 2 ɯ-ʅɽ. 
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6. ɿʙʝʨʝʛʪʠ ʨʝʟʫʣʴʪʘʪ. 

 

ɿʤʽʩʪ ʟʚʽʪʫ 

1. ʄʝʪʘ ʨʦʙʦʪʠ. 

2. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʛʨʘʬʽʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ Schematic. 

3. ʇʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʙʽʙʣʽʦʪʝʢʠ ʋɻʇ ʽ ʝʣʝʤʝʥʪʽʚ ʅɽ-ɯ ʪʘ 2 ɯ-ʅɽ. 

4. ɽʩʢʽʟʠ ʩʭʝʤ ʋɻʇ. 

5. ɺʠʩʥʦʚʢʠ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʗʢʠʤ ʯʠʥʦʤ ʚʠʢʦʥʫʶʪʴʩʷ ʦʩʥʦʚʥʽ ʥʘʩʪʨʦʡʢʠ ʨʝʜʘʢʪʦʨʘ ʋɻʆ ? 

2. ʗʢ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʢʨʦʢ, ʚʠʜ ʽ ʢʦʣʽʨ ʩʽʪʢʠ? 

3. ʗʢ ʟʘʜʘʻʪʴʩʷ ʪʠʧ ʰʨʠʬʪʫ? 

4. ʗʢʠʤ ʯʠʥʦʤ ʟʘʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʨʠʤʽʪʠʚʠ ʩʠʩʪʝʤʠ? 

5. ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʤʘʩʰʪʘʙ ʟʦʙʨʘʞʝʥʥʷ? 

6. ʗʢʠʤ ʯʠʥʦʤ ʟʘʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʚʠʚʦʜʽʚ 

ɽʈɽ? 

7. ʗʢʠʤ ʯʠʥʦʤ ʟʘʜʘʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʚʠʜʠʤʘ ʩʽʪʢʘ ʫ ʚʠʛʣʷʜʽ ʣʽʥʽʡ ʘʙʦ ʪʦʯʦʢ? 

8. ʗʢ ʟʘʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʚʦʜʽʚ ʞʠʚʣʝʥʥʷ ʽ ʢʦʨʧʫʩʫ ɽʈɽ? 

9. ʗʢ ʧʦʧʦʚʥʠʪʠ ʚʤʽʩʪ ʙʽʙʣʽʦʪʝʢʠ ʋɻʇ ʥʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ? 

10. ʗʢʠʡ ʧʦʨʷʜʦʢ ʧʨʠʩʚʦʻʥʥʷ ʝʣʝʤʝʥʪʘʤ ʩʭʝʤʠ ʧʦʟʠʮʽʡʥʠʭ ʧʦʟʥʘʯʝʥʴ? 

11. ʗʢʠʡ ʧʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʋɻʇ ʝʣʝʤʝʥʪʘ ʅɽ-ɯ? 

12. ʗʢʠʡ ʧʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʋɻʇ ʝʣʝʤʝʥʪʘ 2ɯ-ʅɽ? 

13. ʗʢʠʤ ʯʠʥʦʤ ʚʠʢʦʥʫʻʪʴʩʷ ʦʙʝʨʪʘʥʥʷ ʋɻʇ ʝʣʝʤʝʥʪʽʚ? 

14. ʗʢʠʤ ʯʠʥʦʤ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʦʤʘʣʴʦʚʫʚʘʥʥʷ ʢʦʥʪʫʨʫ ʋɻʇ? 

15. ʗʢʠʤʠ ʢʦʤʘʥʜʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʤʽʱʝʥʥʷ ʪʝʢʩʪʦʚʦʛʦ ʨʷʜʢʘ? 

16. ʗʢʠʤʠ ʢʦʤʘʥʜʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ? 
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ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ 3 

ʈʆɿʈʆɹʂɸ ɺ ʉɸʇʈ ALTIUM DESIGNER  ʇʆʉɸɼʂʆɺʀʍ ʄɯʉʎʔ ʅɸ 

ɼʈʋʂʆɺɸʅʆɰ ʇʃɸʊʀ 

 

ʄʝʪʘ ʨʦʙʦʪʠ - ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʟʨʦʙʢʠ ʧʦʩʘʜʢʦʚʠʭ ʤʽʩʮʴ ʜʨʫʢʦʚʘʥʠʭ 

ʧʣʘʪ ʟʘʩʦʙʘʤʠ ʉɸʇʈ Altium Designer; ʥʘʙʫʪʪʷ ʥʘʚʠʯʦʢ ʨʦʟʨʦʙʢʠ ʧʦʩʘʜʢʦʚʠʭ 

ʤʽʩʮʴ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʈɽʄ. 

 

ʆʩʥʦʚʥʽ ʥʘʩʪʨʦʡʢʠ ʨʝʜʘʢʪʦʨʘ ʧʦʩʘʜʦʯʥʠʭ ʤʽʩʮʴ 

ɺʽʜʢʨʠʪʠ ʤʝʥʝʜʞʝʨ ʧʨʦʝʢʪʫ ʉɸʇʈ Altium Designer. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ 

ʢʦʤʘʥʜʠ ʌʘʡʣ / ɺʽʜʢʨʠʪʠ ʇʣʘʪʘ ʜʨʫʢʦʚʘʥʘ. PrjPCB . ʗʢʱʦ ʥʘ ʜʠʩʧʣʝʾ ʥʝ 

ʟ'ʷʚʠʚʩʷ ʤʝʥʝʜʞʝʨ ʧʨʦʝʢʪʽʚ, ʪʦ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ ʢʣʘʮʥʫʪʠ ʃʂ ʧʦ 

ʢʦʤʘʥʜʽ System ʽ ʚʠʙʨʘʪʠ Projects (ʨʠʩ. 3.1). 

ɺ ʧʘʧʮʽ Libraries / PCB Library Documents ʢʣʘʮʥʫʪʠ ʜʚʽʯʽ ʃʂ ʟʘ ʥʘʟʚʦʶ 

ɹʽʙʣʽʦʪʝʢʘ ʧʦʩʘʜʦʯʥʠʭ ʤʽʩʮʴ (ʨʠʩ. 3.2). 

 

  
ʈʠʩ.3.1 ʈʠʩ.3.2 

 

ʂʣʘʮʥʫʪʠ ʇʂ ʽ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʆʧʮʽʾ / ɺʣʘʩʪʠʚʦʩʪʽ ʧʣʘʪʠ (ʨʠʩ. 3.3). 

ɺʽʜʢʨʠʚʘʻ ʚʽʢʥʦ ɺʣʘʩʪʠʚʦʩʪʽ ʧʣʘʪʠ (ʇʘʨʘʤʝʪʨʠ ʧʣʘʪʠ) (ʨʠʩ 3.4, ʘ), ʚ ʷʢʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ: ʦʜʠʥʠʮʽ ʚʠʤʽʨʫ Metric, ʢʨʦʢ ʩʽʪʢʠ 1mm, ʩʽʪʢʘ 

ʢʦʤʧʦʥʝʥʪʘ 1mm, ʝʣʝʢʪʨʠʯʥʘ ʩʽʪʢʘ 1 mm, ʚ ʧʦʣʝ ɺʠʜʠʤʘ ʩʽʪʢʘ: ɺʠʜ Lines 

(ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ) ʘʙʦ Dots (ʪʦʯʢʘʤʠ) ʧʝʨʰʘ 1 ʭ Snap Grid, ʜʨʫʛʘ 10 ʭ Snap Grid, ʚ 

ʧʦʣʝ ʇʦʣʦʞʝʥʥʷ ʣʠʩʪʘ: ʭ - 0; y - 0, ʰʠʨʠʥʘ ʽ ʚʠʩʦʪʘ 1500 ʤʤ. ɼʘʣʽ ʚʠʢʦʥʘʪʠ 

ʢʦʤʘʥʜʠ ɯʥʩʪʨʫʤʝʥʪʠ / Grid Manager . ɺʽʜʢʨʠʻʪʴʩʷ ʦʜʥʦʡʤʝʥʥʘ ʧʘʥʝʣʴ, ʥʘ 

ʷʢʽʡ ʢʣʘʮʥʫʪʠ ʇʂ ʽ ʚ ʤʝʥʶ ʚʠʙʨʘʪʠ Properties (ʨʠʩ. 3.4, ʙ). ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ 

Cartesian Grid Editor, ʚ ʷʢʦʤʫ ʚ ʧʦʣʽ ʂʨʦʢʠ ʟʘʜʘʪʠ ʢʨʦʢ ʧʦ ʆʍ 1 ʤʤ, ʘ ʚ ʧʦʣʝ 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʚʠʙʨʘʪʠ Lines, ʂʦʝʬʽʮʽʻʥʪ10 ʢʨʦʢ ʩʽʪʢʠ (ʨʠʩ.3.4, ʚ). 
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ʈʠʩ. 3.3 

 

 
ʈʠʩ. 3.4, ʘ 
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ʈʠʩ. 3.4, ʙ 

 

 
ʈʠʩ.3.4, ʚ 

 

ʉʪʚʦʨʝʥʥʷ ʧʦʩʘʜʢʦʚʦʛʦ ʤʽʩʮʷ ʤʽʢʨʦʩʭʝʤʠ 133ʃɸ6 ʟ ʧʣʘʥʘʨʥʠʭ 

ʚʠʚʦʜʘʤʠ 
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ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʽʩʮʷ (ʇʄ) ʥʝʦʙʭʽʜʥʦ ʚ ʤʝʥʝʜʞʝʨʽ ʚʽʜʢʨʠʪʠ 

PCB Library, ... PCBLib  , ʧʦʪʽʤ ʧʨʘʚʦʨʫʯ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ ʚʠʢʦʥʘʪʠ 

ʢʦʤʘʥʜʠ PCB / PCB Library  . ɺʽʜʢʨʠʚʘʻʪʴʩʷ ʤʝʥʝʜʞʝʨ ʙʽʙʣʽʦʪʝʢʠ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʷʢʠʡ ʤʦʞʥʘ ʧʝʨʝʤʽʩʪʠʪʠ ʚ ʧʦʪʨʽʙʥʝ ʤʽʩʮʝ ʝʢʨʘʥʫ (ʨʠʩ. 3.5, ʘ). 

 

 
ʈʠʩ. 3.5, ʘ 

 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʧʦʩʘʜʢʦʚʦʛʦ ʤʽʩʮʷ ʪʨʝʙʘ ʢʣʘʮʥʫʪʠ ʇʂ ʚ ʧʦʣʝ 

ʂʦʤʧʦʥʝʥʪʠ ʤʝʥʝʜʞʝʨʘ ʙʽʙʣʽʦʪʝʢʠ ʢʦʤʧʦʥʝʥʪʽʚ PCB Library . ɺʠʧʘʜʝ ʤʝʥʶ, ʚ 

ʷʢʦʤʫ ʚʠʙʨʘʪʠ ʅʦʚʠʡ ʙʣʘʥʢ ʢʦʤʧʦʥʝʥʪʘ (ʨʠʩ. 3.5, ʙ). ɺ ʧʦʣʝ ʂʦʤʧʦʥʝʥʪʠ 

ʟ'ʷʚʠʪʴʩʷ ʟʘʧʠʩ ʩʪʚʦʨʶʚʘʥʦʛʦ ʧʦʩʘʜʢʦʚʦʛʦ ʤʽʩʮʷ PCBCOMPONENT 0 0. ʑʦʙ 

ʧʨʠʚʣʘʩʥʠʪʠ ʡʦʤʫ ʥʘʟʚʫ ʪʨʝʙʘ ʢʣʘʮʥʫʪʠ ʃʂ ʧʦ ʮʽʡ ʥʘʟʚʽ, ʘ ʧʦʪʽʤ ʇʂ. ʋ ʤʝʥʶ 

ʚʠʙʨʘʪʠ ɺʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʥʝʥʪʘ (ʨʠʩ. 3.5, ʚ). 

 

 
 

ʈʠʩ. 3.5, ʙ ʈʠʩ. 3.5, ʚ 
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ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʇʦʩʘʜʦʯʥʝ ʤʽʩʮʝ ʢʦʤʧʦʥʝʥʪʘ (ʨʠʩ. 3.6, ʘ), ʚ ʷʢʦʤʫ 

ʟʘʧʠʩʘʪʠ ʥʘʟʚʫ ʧʦʩʘʜʢʦʚʦʛʦ ʤʽʩʮʷ ɽʈɽ. 

ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʙʦʯʦʛʦ ʧʦʣʷ ʚʠʙʨʘʪʠ ʚʝʨʭʥʽʡ ʰʘʨ - Top Layer. ɼʣʷ 

ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʚʽ ʦʙ'ʻʜʥʘʥʽ ʥʝʚʝʣʠʢʽ ʩʪʨʽʣʢʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʚʥʠʟʫ 

ʧʨʘʚʦʨʫʯ ʚʽʜ ʥʘʟʚʠ ʰʘʨʽʚ ʧʣʘʪʠ. ʇʦʪʽʤ ʧʦʩʪʘʚʠʪʠ ʢʨʦʢ ʩʽʪʢʠ = 1.25 ʤʤ. ɼʣʷ 

ʮʴʦʛʦ ʥʘʪʠʩʥʫʪʠ Shift + Ctrl + G . ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ, ʚ ʷʢʦʤʫ ʚʠʩʪʘʚʠʪʠ 

ʚʢʘʟʘʥʠʡ ʨʦʟʤʽʨ (ʨʠʩ.3.6, ʙ) ʽ ʥʘʪʠʩʥʫʪʠ ʆʢ. 

 

 
 

ʈʠʩ. 3.6, ʘ ʈʠʩ. 3.6, ʙ 

 

ɺʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʈʦʟʤʽʱʝʥʥʷ / ʂʦʥʪʘʢʪʥʘ ʧʣʦʱʘʜʢʘ ʽ ʥʘʪʠʩʥʫʪʠ 

TAB . ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ, ʚ ʷʢʦʤʫ 

ʧʦʩʪʘʚʠʤʦ ʇʦʟʥʘʯʝʥʥʷ - 1, ʰʘʨ Top Layer , ʛʘʣʦʯʢʫ - ʤʝʪʘʣ , ʨʦʟʤʽʨ 2,1ʭ0,8 ʤʤ, 

ʬʦʨʤʘ - Rectangular (ʨʠʩ. 3.7, ʘ), ʥʘʪʠʩʥʫʪʠ ʆʢ. 

ʇʝʨʰʫ ʂʇ ʚʩʪʘʥʦʚʠʪʠ ʚ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʨʦʙʦʯʦʤʫ ʧʦʣʽ 

ʢʣʘʮʥʫʪʠ ʃʂ ʽ ʥʘʪʠʩʥʫʪʠ ʢʣʘʚʽʰʫ J . ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ Jump To Location . ʋ 

ʥʴʦʤʫ ʟʘʜʘʪʠ ʧʦ ʦʩʽ ʆʍ ʽ ʦʩʽ ʆʋ ʟʥʘʯʝʥʥʷ 0 ʽ ʥʘʪʠʩʥʫʪʠ ʆʢ (ʨʠʩ. 3.7, ʙ). ʅʘ 

ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʚ ʟʘʟʥʘʯʝʥʦʤʫ ʤʽʩʮʽ ʟ'ʷʚʠʪʴʩʷ ʧʝʨʝʢʨʝʩʣʝʥʠʡ ʢʨʫʞʦʢ. ʂʣʘʮʥʫʪʠ 

ʧʦ ʥʴʦʤʫ ʃʂ. ɿ'ʷʚʠʪʴʩʷ 1-ʷ ʂʇ, ʥʘʪʠʩʥʫʪʠ ʃʂ, ʧʦʪʽʤ ʇʂ. 
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ʈʠʩ. 3.7, ʘ 

 

 
ʈʠʩ. 3.7, ʙ 

ʅʘʩʪʫʧʥʽ ʰʽʩʪʴ ʂʇ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʚʽʜʩʪʘʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʟ ʢʨʦʢʦʤ 1.25 

ʤʤ, ʧʦʪʽʤ ʚʽʜʩʪʫʧʠʪʠ ʧʦ ʦʩʽ ʆʋ ʚʧʨʘʚʦ ʥʘ 11.25 ʤʤ ʽ ʚʩʪʘʥʦʚʠʪʠ ʥʘʩʪʫʧʥʽ ʩʽʤ 
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ʂʇ, ʧʝʨʝʤʽʱʘʶʯʠʩʴ ʚʽʜ ʥʠʟʫ ʜʦ ʚʝʨʭʫ. ʈʦʟʤʽʨʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʦʚʽʜʢʦʚʠʤʠ 

ʜʘʥʠʤʠ ʢʦʨʧʫʩʫ ʤʽʢʨʦʩʭʝʤʠ. ʂʦʞʝʥ ʨʘʟ ʧʨʠ ʨʦʟʤʽʱʝʥʥʽ ʂʇ ʢʣʘʮʘʪʠ ʃʂ 

(ʨʠʩ. 3.8). 

 

 
ʈʠʩ. 3.8 

 

ʊʝʧʝʨ ʪʨʝʙʘ ʥʘʤʘʣʶʚʘʪʠ ʢʦʥʪʫʨ ʤʽʢʨʦʩʭʝʤʠ. ɼʣ̫ ʮʴʦʛʦ ʚʠʙʨʘʪʠ ʰʘʨ ʊʦp 

Overlay ʽ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʈʦʟʤʽʱʝʥʥʷ / ʃʽʥʽʷ. ʂʣʘʮʘʶʯʠ ʜʚʽʯʽ ʚ ʢʫʪʘʭ 

ʩʪʚʦʨʶʚʘʥʦʛʦ ʢʦʥʪʫʨʫ ʽ ʧʝʨʝʤʽʱʘʶʯʠ ʢʫʨʩʦʨ ʚ ʥʘʩʪʫʧʥʠʡ, ʥʘʤʘʣʶʚʘʪʠ ʢʦʥʪʫʨ 

ʤʽʢʨʦʩʭʝʤʠ (ʨʠʩ. 3.9). ɿʘʚʝʨʰʠʪʠ ʧʨʦʮʝʜʫʨʫ ʢʣʘʮʘʥʥʷʤ ʃʂ ʽ ʧʦʪʽʤ ʇʂ. ʑʦʙ 

ʤʘʣʶʥʦʢ ʥʝ ʧʝʨʝʤʽʱʘʚʩʷ ʧʦ ʝʢʨʘʥʫ ʟʘ ʢʫʨʩʦʨʦʤ, ʪʨʝʙʘ ʟʘʚʝʨʰʠʪʠ ʧʨʦʮʝʜʫʨʫ 

ʢʣʘʮʘʥʥʷʤ ʇʂ ʚ ʨʦʙʦʯʦʤʫ ʧʦʣʽ. 
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ʈʠʩ. 3.9 

 

ʇʽʩʣʷ ʮʴʦʛʦ ʚ ʧʦʣʝ ʂʦʤʧʦʥʝʥʪʠ ʚʽʢʥʘ PCB Library  ʧʦʜʚʽʡʥʠʤ ʢʣʘʮʘʥʥʷʤ 

ʃʂ ʟʘ ʥʘʟʚʦʶ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʢʨʠʪʠ ʚʽʢʥʦ ʇʦʩʘʜʦʯʥʝ ʤʽʩʮʝ ʢʦʤʧʦʥʝʥʪʘ, ʚ 

ʷʢʦʤʫ ʚʢʘʟʘʪʠ ʪʠʧ ʇʄ 401.14 (ʨʠʩ. 3.10). ʅʘʪʠʩʥʫʪʠ ʆʢ. 

 

 
ʈʠʩ. 3.10 

 

ɺʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʌʘʡʣ / ɿʙʝʨʝʛʪʠ ʚʩʽ. 

 

ʉʪʚʦʨʝʥʥʷ ʧʦʩʘʜʢʦʚʦʛʦ ʤʽʩʮʷ ʤʽʢʨʦʩʭʝʤʠ ʂ511 ʇʋ2 ʟʽ ʰʪʠʨʦʚʽ 

ʚʠʚʦʜʘʤʠ 
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ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ ʧʨʘʚʦʨʫʯ ʢʣʘʮʥʫʪʠ ʃʂ ʧʦ PCB / PCB Library.  

ɺʽʜʢʨʠʻʪʴʩʷ ʤʝʥʝʜʞʝʨ ʙʽʙʣʽʦʪʝʢʠ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʠʡ ʤʦʞʥʘ ʟʘ ʩʠʥʶ ʩʤʫʛʫ 

ʧʝʨʝʤʽʩʪʠʪʠ ʚ ʧʦʪʨʽʙʥʝ ʤʽʩʮʝ ʝʢʨʘʥʫ (ʨʠʩ. 3.11). ʂʣʘʮʥʫʪʠ ʇʂ ʚ ʧʦʣʝ 

ʂʦʤʧʦʥʝʥʪʠ ʚʽʢʥʘ ʤʝʥʝʜʞʝʨʘ PCB Library, ʚʽʜʢʨʠʻʪʴʩʷ ʤʝʥʶ, ʚ ʷʢʦʤʫ 

ʚʠʙʨʘʪʠ ʅʦʚʠʡ ʙʣʘʥʢ ʢʦʤʧʦʥʝʥʪʘ. 

 

 
ʈʠʩ. 3.11 

 

ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʧʦʤʠʣʢʠ ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʤʽʢʨʦʩʭʝʤʠ ʥʘ ʧʣʘʪʫ, ʚʩʝ ʂʇ, 

ʢʨʽʤ 1-ʡ, ʟʘʜʘʻʤʦ ʢʨʫʛʣʦʾ ʬʦʨʤʠ, ʘ 1-ʶ ʂʇ - ʢʚʘʜʨʘʪʥʦʾ ʬʦʨʤʠ. ʋ ʪʘʙʣʠʮʽ ɯʤ'ʷ 

ʧʦʣʷ ʂʦʤʧʦʥʝʥʪʠ ʜʦʜʘʩʪʴʩʷ ʨʷʜʦʢ ʟ ʥʘʟʚʦʶ PCB Component_1. ʋ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʨʦʙʦʯʦʛʦ ʧʦʣʷ ʚʠʙʨʘʪʠ ʚʝʨʭʥʽʡ ʰʘʨ - Top Layer, ʩʽʪʢʫ ʧʦʩʪʘʚʠʪʠ ʟ 

ʢʨʦʢʦʤ 1.25 ʤʤ. ɼʣʷ ʮʴʦʛʦ ʥʘʪʠʩʥʫʪʠ Ctrl + G . ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ, ʚ ʷʢʦʤʫ 

ʚʠʩʪʘʚʠʪʠ ʚʢʘʟʘʥʠʡ ʨʦʟʤʽʨ (ʜʠʚ. ʨʠʩ. 3.6, ʙ) ʽ ʥʘʪʠʩʥʫʪʠ ʆʂ. 

ɺʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʈʦʟʤʽʱʝʥʥʷ / ʂʦʥʪʘʢʪʥʘ ʤʘʡʜʘʥʯʠʢ ʽ ʥʘʪʠʩʥʫʪʠ 

TAB . ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ - ʂʦʥʪʘʢʪʥʘ 

ʧʣʦʱʘʜʢʘ, ʚ ʷʢʦʤʫ ʟʘʜʘʪʠ ʚ ʧʦʣʝ ɺʣʘʩʪʠʚʦʩʪʽ : ʇʦʟʥʘʯʝʥʥʷ 1, ʰʘʨ Multi - 

Layer, ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ - No Net, ʪʠʧ Load, ʛʘʣʦʯʢʫ ʤʝʪʘʣ, ʚ ʧʦʣʝ ʈʦʟʤʽʨʠ ʽ 

ʬʦʨʤʘ ʚʠʙʨʘʪʠ ɺʝʨʭ-ʉʝʨʝʜʠʥʘ-ʅʠʟ ʟʘʜʘʪʠ ʚ ʧʦʣʝ ʜʦʚʞʠʥʘ ʚʩʶʜʠ - 1.4, ʚ ʧʦʣʝ 

ʰʠʨʠʥʘ - 1.4, ʚ ʧʦʣ̔ ʬʦʨʤʘ Rectangular, ʟʤʽʱʝʥʥʷ ʚʽʜ ʮʝʥʪʨʫ ʦʪʚʦʨʫ - 0 ʤʤ, ʚ 

ʧʦʣ̔ ɿʘʣʫʞʝʥʥʷ ʧʘʷʣʴʥʦʾ ʧʘʩʪʠ - ʽʥʜʠʚʽʜʫʘʣʴʥʦ 0, ʚ ʧʦʣʝ ʇʝʨʝʚʠʱʝʥʥʷ 

ʟʘʭʠʩʥʦʾ ʤʘʩʢʠ ʪʘʢʦʞ ʽʥʜʠʚʽʜʫʘʣʴʥʦ - 0.1 ʤʤ. ʅʘʪʠʩʥʫʪʠ ʆʢ. (ʈʠʩ.3.12). 
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ʈʠʩ. 3.12 

 

1-ʫ ʂʇ ʚʩʪʘʥʦʚʠʪʠ ʚ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʮʴʦʛʦ ʢʣʘʮʥʫʪʠ ʃʂ ʥʘ 

ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʽ ʥʘʪʠʩʥʫʪʠ ʢʣʘʚʽʰʫ J. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ Jump To Location. ʋ 

ʥʴʦʤʫ ʟʘʜʘʪʠ ʧʦ ʦʩʽ ʆʍ ʽ ʦʩʽ ʆʋ ʟʥʘʯʝʥʥʷ 0 ʽ ʥʘʪʠʩʥʫʪʠ ʆʢ (ʜʠʚ. ʨʠʩ. 3.7, ʙ). ʅʘ 

ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʚ ʟʘʟʥʘʯʝʥʦʤʫ ʤʽʩʮʽ ʟ'ʷʚʠʪʴʩʷ ʧʝʨʝʢʨʝʩʣʝʥʠʡ ʢʨʫʞʦʢ. ʂʣʘʮʥʫʪʠ 

ʧʦ ʥʴʦʤʫ ʃʂ, ʟ'ʷʚʠʪʴʩʷ 1-ʘ ʂʇ, ʢʣʘʮʥʫʪʠ ʃʂ, ʧʦʪʽʤ ʢʣʘʮʥʫʪʠ ʇʂ. ʅʘʩʪʫʧʥʽ 

ʪʨʠʥʘʜʮʷʪʴ ʂʇ ʤʘʶʪʴ ʢʨʫʛʣʫ ʬʦʨʤʫ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʥʫʪʠʩʷ ʚ ʤʝʥʶ 

ʂʦʥʪʘʢʪʥʘ ʤʘʡʜʘʥʯʠʢ, ʜʣʷ ʯʦʛʦ ʥʘʪʠʩʥʫʪʠ TAB . ɺ ʧʦʣ ̔ʈʦʟʤʽʨʠ ʽ ʬʦʨʤʘ ʚ 

ʢʦʣʦʥʮʽ ʌʦʨʤʘ ʚʩʶʜʠ ʚʢʘʟʘʪʠ Round (ʢʦʣʦ). ʅʘʪʠʩʥʫʪʠ ʆʢ. ʅʦʤʝʨ ʂʇ 

ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʘʚ ʜʨʫʛʠʤ ʽ ʢʨʫʛʣʦʾ ʬʦʨʤʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʟ ʢʨʦʢʦʤ 2,5 ʤʤ 

ʚʩʪʘʥʦʚʠʪʠ ʚ ʣʽʚʦʤʫ ʨʷʜʫ ʰʽʩʪʴ ʂʇ, ʧʦʪʽʤ ʚʽʜʩʪʫʧʠʪʠ ʧʦ ʦʩʽ ʆʍ ʚʧʨʘʚʦ ʥʘ 7,5 

ʤʤ ʽ ʚʩʪʘʥʦʚʠʪʠ ʥʘʩʪʫʧʥʽ 7 ʂʇ, ʧʝʨʝʤʽʱʘʶʯʠʩʴ ʚʽʜ ʥʠʟʫ ʜʦ ʚʝʨʭʫ (ʥʫʤʝʨʘʮʽʷ 

ʂʇ, ʷʢ ʽ ʚʠʚʦʜʽʚ ʥʘ ʤʽʢʨʦʩʭʝʤʘʭ, ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ). 

ʂʦʞʝʥ ʨʘʟ ʧʨʠ ʨʦʟʤʽʱʝʥʥʽ ʯʝʨʛʦʚʠʡ ʂʇ ʥʘʪʠʩʢʘʪʠ ʃʂ. ʆʪʨʠʤʘʣʠ 14 ʂʇ (ʨʠʩ. 

3.13). 
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ʈʠʩ. 3.13 

 

ʅʘʤʘʣʶʚʘʪʠ ʢʦʥʪʫʨ ʤʽʢʨʦʩʭʝʤʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʙʨʘʪʠ ʰʘʨ ʊʦp Overlay, 

ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʈʦʟʤʽʱʝʥʥʷ / ʃʽʥʽʷ ʽ ʥʘʤʘʣʶʚʘʪʠ ʢʦʥʪʫʨ ʤʽʢʨʦʩʭʝʤʠ 

ʧʝʨʝʤʽʱʝʥʥʷʤ ʃʂ. ʉʧʦʯʘʪʢʫ ʢʣʘʮʥʫʪʠ ʃʂ ʚ 1-ʡ ʪʦʯʮʽ ʤʘʣʴʦʚʘʥʦʾ ʢʦʥʪʫʨʫ, 

ʧʦʪʽʤ ʧʦʪʷʛʥʫʪʠ ʢʫʨʩʦʨʦʤ ʣʽʥʽʶ ʜʦ ʥʘʡʙʣʠʞʯʦʛʦ ʧʦʚʦʨʦʪʫ ʽ ʢʣʘʮʥʫʪʠ ʃʂ, ʜʘʣʽ 

ʟʥʦʚʫ ʧʨʦʤʘʣʴʦʚʫʚʘʪʠ ʧʨʦʜʦʚʞʝʥʥʷ ʣʽʥʽʾ, ʧʝʨʝʤʽʱʘʶʯʠ ʢʫʨʩʦʨ. ɺ ʦʩʪʘʥʥʽʡ 

ʪʦʯʮʽ ʥʘʪʠʩʥʫʪʠ ʃʂ, ʧʦʪʽʤ ʇʂ (ʨʠʩ. 3.14) ʘʙʦ ʥʘʪʠʩʥʫʪʠ ESC. ʇʽʩʣʷ ʮʴʦʛʦ ʚ 

ʧʦʣʝ ʂʦʤʧʦʥʝʥʪʠ ʚʠʢʦʥʘʪʠ ʧʦʜʚʽʡʥʝ ʢʣʘʮʘʥʥʷ ʃʂ ʟʘ ʥʘʟʚʦʶ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʇʦʩʘʜʦʯʥʝ ʤʽʩʮʝ ʢʦʤʧʦʥʝʥʪʘ, ʚ ʷʢʦʤʫ ʚʢʘʟʘʪʠ ʪʠʧ ʇʄ 

DIP14, ʘ ʚ ʛʨʘʬʽ ʆʧʠʩ ʚʢʘʟʘʪʠ ʂ511ʇʋ (ʨʠʩ. 3.15). 
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ʈʠʩ. 3.14 

 

 
ʈʠʩ. 3.15 

 

ʇʝʨʝʚʽʨʠʪʠ ʥʘʷʚʥʽʩʪʴ ʧʦʤʠʣʦʢ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ɿʚʽʪʠ / 

ʇʝʨʝʚʽʨʢʘ ʢʦʤʧʦʥʝʥʪʘ (ʨʠʩ. 3.16). ʋ ʚʽʢʥʽ, ʧʦʩʪʘʚʠʪʠ ʩʢʨʽʟʴ ʛʘʣʦʯʢʠ 

(ʨʠʩ. 3.17). ʅʘʪʠʩʥʫʪʠ ʆʢ. ɺʽʜʢʨʠʻʪʴʩʷ ʟʚʽʪ (ʨʠʩ. 3.18). 
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ʈʠʩ. 3.16 ʈʠʩ. 3.17 

ʈʠʩ. 3.18 

 

ʗʢʱʦ ʥʝʤʘʻ ʧʦʤʠʣʦʢ, ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʌʘʡʣ / ɿʙʝʨʝʛʪʠ ʚʩʽ. 

 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ʏʝʨʝʟ ʢʥʦʧʢʫ ʇʫʩʢ ʚ ʤʝʥʶ ʇʨʦʛʨʘʤʠ ʟʘʚʘʥʪʘʞʠʪʠ ʉɸʇʈ Altium 

Designer. 

2. ɺʽʜʢʨʠʪʠ ʨʝʜʘʢʪʦʨ PCB ʽ ʩʪʚʦʨʠʪʠ ʬʘʡʣ ʙʽʙʣʽʦʪʝʢʠ ʧʦʩʘʜʦʯʥʠʭ ʤʽʩʮʴ. 

3. ɺʠʢʦʥʘʪʠ ʧʦʯʘʪʢʦʚʽ ʥʘʩʪʨʦʡʢʠ ʨʦʙʦʯʦʛʦ ʧʦʣʷ. 

4. ʉʪʚʦʨʠʪʠ ʧʦʩʘʜʦʯʥʝ ʤʽʩʮʝ ʜʣʷ ʤʽʢʨʦʩʭʝʤʠ ʟ ʧʣʝʥʘʨʥʠʤʠ ʚʠʚʦʜʘʤʠ. 

5. ʉʪʚʦʨʠʪʠ ʧʦʩʘʜʦʯʥʝ ʤʽʩʮʝ ʜʣʷ ʤʽʢʨʦʩʭʝʤʠ ʟʽ ʰʪʠʨʦʚʽ ʚʠʚʦʜʘʤʠ. 

6. ɿʙʝʨʝʛʪʠ ʨʝʟʫʣʴʪʘʪ. 

 

ɿʤʽʩʪ ʟʚʽʪʫ 

1. ʄʝʪʘ ʨʦʙʦʪʠ. 

2. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʛʨʘʬʽʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ PCB ʽ ʙʽʙʣʽʦʪʝʮʽ ʧʦʩʘʜʦʯʥʠʭ ʤʽʩʮʴ. 

3. ʇʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʽʩʮʷ ʜʣʷ ʤʽʢʨʦʩʭʝʤʠ ʟ ʧʣʝʥʘʨʥʠʤʠ 

ʚʠʚʦʜʘʤʠ. 

4. ʇʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʽʩʮʷ ʜʣʷ ʤʽʢʨʦʩʭʝʤʠ ʟʽ ʰʪʠʨʦʚʽ 

ʚʠʚʦʜʘʤʠ. 

5. ɽʩʢʽʟʠ ʧʦʩʘʜʦʯʥʠʭ ʤʽʩʮʴ ʘʙʦ ʨʦʟʜʨʫʢʽʚʢʠ. 

6. ɺʠʩʥʦʚʢʠ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʗʢʠʤ ʯʠʥʦʤ ʚʠʢʦʥʫʶʪʴʩʷ ʦʩʥʦʚʥʽ ʥʘʩʪʨʦʡʢʠ ʨʝʜʘʢʪʦʨʘ ʇʄ? 

2. ʗʢʠʤ ʯʠʥʦʤ ʩʪʚʦʨʶʻʪʴʩʷ ʙʽʙʣʽʦʪʝʢʘ ʧʦʩʘʜʦʯʥʠʭ ʤʽʩʮʴ? 

3. ʇʦʷʩʥʽʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʢʦʤʘʥʜ ʨʝʜʘʢʪʦʨʘ. 

4. ʗʢ ʟʘʜʘʻʪʴʩʷ ʢʨʦʢ ʩʽʪʢʠ? 

5. ɺ ʷʢʦʤʫ ʰʘʨʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʢʦʥʪʘʢʪʥʽ ʧʣʦʱʘʜʢʠ ʤʽʢʨʦʩʭʝʤʠ ʟ 

ʧʣʝʥʘʨʥʠʤʠ ʚʠʚʦʜʘʤʠ? 

6. ɺ ʷʢʦʤʫ ʰʘʨʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʢʦʥʪʘʢʪʥʽ ʧʣʦʱʘʜʢʠ ʤʽʢʨʦʩʭʝʤʠ ʟʽ 

ʰʪʠʨʦʚʽ ʚʠʚʦʜʘʤʠ? 

7. ʇʦʷʩʥʽʪʴ ʧʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʽʩʮʷ 401.14 ʜʣʷ ʤʽʢʨʦʩʭʝʤʠ. 

8. ɺ ʷʢʦʤʫ ʰʘʨʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʢʦʥʪʫʨ ʤʽʢʨʦʩʭʝʤʠ? 

9. ʗʢ ʟʘʜʘʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʢʦʥʪʘʢʪʥʦʾ ʧʣʦʱʘʜʢʠ ʜʣʷ ʧʣʝʥʘʨʥʠʭ ʚʠʚʦʜʽʚ? 
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10. ʗʢ ʟʘʜʘʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʢʦʥʪʘʢʪʥʦʾ ʧʣʦʱʘʜʢʠ ʜʣʷ ʰʪʠʨʴʦʚʠʭ 

ʚʠʚʦʜʽʚ? 

11. ʇʦʷʩʥʽʪʴ ʧʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʽʩʮʷ ʪʠʧ ʇʄ DIP14 ʜʣʷ 

ʤʽʢʨʦʩʭʝʤʠ ʂ511 ʇʋ2? 

12. ʗʢʠʤ ʯʠʥʦʤ ʟʘʜʘʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʚʠʜʠʤʘ ʩʽʪʢʘ ʫ ʚʠʛʣʷʜʽ ʣʽʥʽʡ ʘʙʦ 

ʪʦʯʦʢ? 
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ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ 4 

ʋʇɸʂʆɺʂɸ ɺʀɺʆɼɯɺ ʂʆʅʉʊʈʋʂʊʀɺʅʀʍ ɽʃɽʄɽʅʊɯɺ 

ɺ ʉɸʇʈ ALTIUM DESIGNER  

 

ʄʝʪʘ ʨʦʙʦʪʠ - ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʠʢʠ ʫʧʘʢʦʚʢʠ ʚʠʚʦʜʽʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟʘʩʦʙʘʤʠ ʉɸʇʈ Altium Designer; ʥʘʙʫʪʪʷ ʥʘʚʠʯʦʢ ʫʧʘʢʦʚʢʠ ʚʠʚʦʜʽʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʈɽʄ. 

 

ʋʧʘʢʦʚʢʘ ʚʠʚʦʜʽʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ 

ɿʘʧʫʩʪʠʪʠ ʉɸʇʈ Altium Designer ʽ ʚ ʤʝʥʶ ʌʘʡʣ / ɺʽʜʢʨʠʪʠ ʚʠʙʨʘʪʠ 

ʩʚʽʡ ʧʨʦʝʢʪ - ɼʨʫʢʦʚʘʥʘ ʧʣʘʪʘ .PrjPCB  (ʨʠʩ. 4.1). 

 

 
ʈʠʩ. 4.1 

 

ɺ ʤʝʥʝʜʞʝʨʽ ʧʨʦʝʢʪʽʚ ʧʦʜʚʽʡʥʠʤ ʢʣʘʮʘʥʥʷʤ ʃʂ ʚʠʙʨʘʪʠ ɹʽʙʣʽʦʪʝʢʘ ʋɻʇ 

SchLib. ɺʽʜʢʨʠʚʘʻʪʴʩʷ ʜʦʚʽʣʴʥʝ ʋɻʇ ɽʈɽ. ʇʦʪʽʤ ʩʧʨʘʚʘ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʝʢʨʘʥʘ ʚʠʙʨʘʪʠ ʚ ʤʝʥʶ SCH, ʢʣʘʮʥʫʪʠ ʧʦ ʥʴʦʤʫ ʽ ʚ ʢʦʥʪʝʢʩʪʥʦʤʫ ʤʝʥʶ 

ʚʠʙʨʘʪʠ SCH Library  (ʨʠʩ. 4.2). 

 

 
ʈʠʩ. 4.2 

 

ɺʜ̔ʢʨʠʚʘʻʪʴʩʷ ʤʝʥʝʜʞʝʨ ʨʦʟʨʦʙʣʝʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʋɻʇ (ʨʠʩ. 4.3). 
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ʈʠʩ. 4.3 

 

ʉʪʚʦʨʝʥʥʷ ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʤʽʢʨʦʩʭʝʤʠ ʂ511ʇʋ2 

ʄʽʢʨʦʩʭʝʤʘ ʂ511ʇʋ2 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʝʢʮʽʡ ʅɽ-ɯ ʪʘ ʜʚʦʭ ʩʝʢʮʽʡ 2 ɯ-

ʅɽ. ʎʦʢʦʣʴʦʚʢʘ ʜʘʥʘ ʚ ʪʘʙʣʠʮʽ 4.1. ʋ ʤʝʥʝʜʞʝʨʽ ʙʽʙʣʽʦʪʝʢ ʚ ʧʦʣʝ ʂʦʤʧʦʥʝʥʪʠ 

ʢʣʘʮʘʥʥʷʤ ʃʂ ʧʦ ʅɽ-ɯ ʚʽʜʢʨʠʚʘʻʤʦ ʮʝʡ ʝʣʝʤʝʥʪ ʅɽ-ɯ. ʇʦʪʽʤ ʚ ʤʝʥʝʜʞʝʨʽ 

ʙʽʙʣʽʦʪʝʢ ʧʝʨʝʡʤʝʥʫʻʤʦ ʝʣʝʤʝʥʪ ʅɽ-ɯ ʚ ʝʣʝʤʝʥʪ 2ɯ-ʅɽ / ʅɽ-ɯ. ɼʣʷ ʯʦʛʦ ʜʚʽʯʽ 

ʢʣʘʮʥʝʤʦ ʃʂ ʧʦ ʥʴʦʤʫ. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ Library Component Properties 

(ʨʠʩ. 4.4). ʅʘʪʠʩʥʫʪʠ ʆʢ . 

 

ʊʘʙʣʠʮʷ 4.1 

ˉ 

ʚʠʚʝʜʝʥʥʷ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

ʅʘʟʚʘ E In Out E In Out ʢʦʨʧ Out InB InA Out InB InA +15 
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ʈʠʩ. 4.4 

 

ɺ ʤʝʥʶ ɯʥʩʪʨʫʤʝʥʪʠ ʚʠʙʠʨʘʻʤʦ ʅʦʚʘ ʦʩʝʨʝʜʦʢ ʢʦʤʧʦʥʝʥʪʘ (ʨʠʩ. 4.2). ʋ 

ʤʝʥʝʜʞʝʨʽ ʟ'ʷʚʠʚʩʷ ʢʦʤʧʦʥʝʥʪ Part A, ʧʦʪʽʤ ʧʦʚʪʦʨʠʤʦ ʧʨʦʮʝʜʫʨʫ, ʽ ʟ'ʷʚʠʪʴʩʷ 

ʢʦʤʧʦʥʝʥʪ Part B (ʨʠʩ. 4.5). 

 

 
ʈʠʩ. 4.5 
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Part A ʻ, ʘ ʱʦʙ ʦʪʨʠʤʘʪʠ Part B, ʪʨʝʙʘ ʩʢʦʧʽʶʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ Part A  

ʦʭʦʧʣʶʻ ʧʨʷʤʦʢʫʪʥʠʢʦʤ (Ctrl + C), ʢʣʘʮʥʫʪʠ ʃʂ ʥʘ ʧʦʯʘʪʦʢ 1-ʛʦ ʚʠʚʝʜʝʥʥʷ, 

ʚʢʘʟʘʚʰʠ ʪʠʤ ʩʘʤʠʤ ʪʦʯʢʫ ʧʨʠʚ'ʷʟʢʠ (ʧʝʨʝʭʨʝʩʪʷ). ʇʦʪʽʤ ʢʣʘʮʥʫʪʠ ʚ ʤʝʥʝʜʞʝʨʽ 

ʧʦ ʟʦʙʨʘʞʝʥʥʶ Part B ʽ ʚʩʪʘʚʠʪʠ ʚ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ʢʦʧʽʶ Part A  (Ctrl + V). 

ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷʤ ʤʘʥʽʧʫʣʷʪʦʨʘ, ʫʪʨʠʤʫʶʯʠ ʢʣʘʚʽʰʫ Ctrl  ʟʤʝʥʰʠʪʠ 

ʤʘʩʰʪʘʙ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʙʫʜʫʪʴ ʯʽʪʢʦ ʚʠʜʥʦ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ (ʨʠʩ. 4.6). 

 

 
ʈʠʩ.4.6 

 

ʊʝʧʝʨ Part B ʪʨʝʙʘ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʟʛʽʜʥʦ ʢʦʨʧʫʩʫ ʤʽʢʨʦʩʭʝʤʠ. ɼʣʷ ʮʴʦʛʦ 

ʢʣʘʮʥʫʪʠ ʃʂ ʜʚʽʯʽ ʧʦ ʧʝʨʰʦʤʫ ʚʠʚʦʜʫ ʽ ʚ ʚʽʢʥʽ, ʧʦʤʽʥʷʪʠ ʥʦʤʝʨ ʧʝʨʰʦʛʦ 

ʚʠʚʝʜʝʥʥʷ E ʟ 1-ʛʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʨʧʫʩʫ ʤʽʢʨʦʩʭʝʤʠ ʥʘ 4-ʡ. ɸʥʘʣʦʛʽʯʥʦ 

ʚʯʠʥʠʪʠ ʟ ʫʩʽʤʘ ʚʠʚʦʜʘʤʠ Part B: 2-ʡ (In) ʥʘ 5-ʡ; 3-ʡ (Out) ʥʘ 6-ʡ (ʨʠʩ. 4.7). 

ɺʠʜʘʣʷʻʤʦ ʚʠʚʦʜʠ 7 (GND) ʽ 14 (+5 ʚ). ʆʜʥʦʯʘʩʥʦ ʧʦʩʪʘʚʠʪʠ ʛʘʣʦʯʢʫ 

ʇʨʠʭʦʚʘʪʠ. 

 

 
ʈʠʩ.4.7 

 

ʆʩʢʽʣʴʢʠ ʚ ʤʽʢʨʦʩʭʝʤʽ 3-ʪʷ ʽ 4-ʷ ʩʝʢʮʽʾ ʽʥʰʦʛʦ ʪʠʧʫ, ʢʦʤʘʥʜʘʤʠ 

ɯʥʩʪʨʫʤʝʥʪʠ / ʅʦʚʘ ʦʩʝʨʝʜʦʢ ʢʦʤʧʦʥʝʥʪʘ ʜʚʽʯʽ ʘʥʘʣʦʛʽʯʥʦ ʦʪʨʠʤʘʪʠ ʩʝʢʮʽʾ 

Part C  ̔Part D. ɼʣʷ ʮʴʦʛʦ ʚ ʤʝʥʝʜʞʝʨʽ ʙʽʙʣʽʦʪʝʢ ʚ ʧʦʣʝ ʢʦʤʧʦʥʝʥʪʠ ʚʠʜʽʣʠʪʠ 2 

ɯ-ʅɽ ʢʣʘʮʘʥʥʷʤ ʃʂ ʽ ʩʢʦʧʽʶʚʘʪʠ ʡʦʛʦ. ʂʣʘʮʥʫʪʠ ʧʦ Part C, ʧʦʪʽʤ ʃʂ ʚ 

ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʥʘ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ʽ ʚʩʪʘʚʠʪʠ 2 ɯ-ʅɽ, ʥʘʪʠʩʥʫʚʰʠ Ctrl + V. 
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ʇʽʩʣʷ ʮʴʦʛʦ ʘʥʘʣʦʛʽʯʥʦ ʢʣʘʮʥʫʪʠ ʧʦ Part D ʽ ʚʩʪʘʚʠʪʠ ʚ ʥʴʦʛʦ 2 ɯ-ʅɽ. ʊʝʧʝʨ 

Part C ʪʨʝʙʘ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʟʛʽʜʥʦ ʢʦʨʧʫʩʫ ʤʽʢʨʦʩʭʝʤʠ ʂ511ʇʋ2. ɼʣʷ ʮʴʦʛʦ 

ʢʣʘʮʥʫʪʠ ʃʂ ʜʚʽʯʽ ʧʦ ʚʠʚʦʜ̔ In A  ʽ ʫ ʚʽʢʥʽ, ɺʣʘʩʪʠʚʦʩʪʽ ʚʠʚʝʜʝʥʥʷ ʧʦʤʽʥʷʪʠ 

ʡʦʛʦ ʥʦʤʝʨ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʨʧʫʩʫ ʤʽʢʨʦʩʭʝʤʠ ʥʘ 13-ʡ. ɸʥʘʣʦʛʽʯʥʦ ʚʯʠʥʠʪʠ ʟ 

ʫʩʽʤʘ ʚʠʚʦʜʘʤʠ Part C: In B  ʥʘ 12-ʡ; Out ʥʘ 11-ʡ. ʅʘʪʠʩʥʫʪʠ ʆʢ (ʨʠʩ. 4.8). 

 

 
ʈʠʩ. 4.8 

 

ʇʽʩʣʷ ʮʴʦʛʦ ʩʢʦʧʽʶʚʘʪʠ ʡʦʛʦ, ʢʣʘʮʥʫʪʠ ʧʦ Part D ʽ ʚʩʪʘʚʠʪʠ ʟʙʝʨʝʞʝʥʠʡ 2 

ɯ-ʅɽ. ɼʘʣʽ ʡʦʛʦ ʚʽʜʨʝʜʘʛʫʚʘʪʠ: ʚʠʚʦʜʫ In A  ʧʨʠʚʣʘʩʥʠʪʠ ʥʦʤʝʨ 10, In B  - ʥʦʤʝʨ 

9, Out - ʥʦʤʝʨ 8 (ʨʠʩ. 4.9). 

 

 
ʈʠʩ. 4.9 

 

ʇʦʪʽʤ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ ʚ ʧʦʣʝ Editor  ʢʣʘʮʥʫʪʠ ʧʦ ʢʥʦʧʮʽ Add 

Footprint  . ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʄʦʜʝʣʴ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʧʣʘʪʽ. ɺ ʧʦʣʝ 

ʇʦʩʘʜʦʯʥʝ ʤʽʩʮʝ ʢʣʘʮʥʫʪʠ ʧʦ ʢʥʦʧʮʽ ʆʛʣʷʜ . ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʇʝʨʝʛʣʷʜ 

ʙʽʙʣʽʦʪʝʢ (ʨʠʩ.4.10). 
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ʈʠʩ. 4.10 

 

ʋ ʚʽʢʥʽ ɹʽʙʣʽʦʪʝʢʘ ʚʠʩʚʽʪʠʪʴʩʷ ʥʘʟʚʘ ɹʽʙʣʽʦʪʝʢʘ ʧʦʩʘʜʦʯʥʠʭ ʤʽʩʮʴ 

pcbLib . ʋ ʚʽʢʥʽ ɯʤ'ʷ ʚʠʙʨʘʪʠ ʪʠʧ ʢʦʨʧʫʩʫ DIP 14 ʽ ʥʘʪʠʩʥʫʪʠ ʆʢ (ʨʠʩ. 4.11). 

ɼʘʣʽ ʫ ʚʽʢʥʽ ʄʦʜʝʣʴ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʧʣʘʪʽ ʢʣʘʮʥʫʪʠ ʧʦ ʢʥʦʧʮʽ ɺʠʚʽʜ . 

ɺʽʜʢʨʠʻʪʴʩʷ ʜʦʜʘʪʢʦʚʝ ʚʽʢʥʦ ɺʽʜʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ . ʇʦ ʥʴʦʤʫ ʧʝʨʝʚʽʨʠʪʠ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʚʦʜʽʚ ʚ ʋɻʇ ʟ ʚʠʚʦʜʘʤʠ ʢʦʨʧʫʩʫ ʤʽʢʨʦʩʭʝʤʠ (ʨʠʩ. 4.12), 

ʥʘʪʠʩʥʫʪʠ ʆʢ ʚ ʦʙʦʭ ʚʽʢʥʘʭ. 

 

 
ʈʠʩ. 4.11      ʈʠʩ. 4.12 
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ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ ʚ ʧʦʣʝ Editor  ʽ ʚ ʤʝʥʝʜʞʝʨʽ ʙʽʙʣʽʦʪʝʢʠ ʋɻʇ ʚ 

ʩʧʠʩʢʫ ʤʦʜʝʣʝʡ ʟ'ʷʚʠʪʴʩʷ ʟʘʧʠʩ ʫʧʘʢʦʚʘʥʦʛʦ ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ DIP14 

Footprint ʂ511ʇʋ2. ʑʦʙ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʦʾ ʫʧʘʢʦʚʢʠ, 

ʢʣʘʮʘʻʤʦ ʜʚʽʯʽ ʃʂ ʟʘ ʥʘʟʚʦʶ ʢʦʤʧʦʥʝʥʪʘ 2 ɯ-ʅɽ / ʅɽ-ɯ ʚ ʚʽʢʥʽ ʂʦʤʧʦʥʝʥʪʠ 

ʤʝʥʝʜʞʝʨʘ ʙʽʙʣʽʦʪʝʢ. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ Library Component Properties 

(ʨʠʩ. 4.13). 

 

 
ʈʠʩ. 4.13 

 

ʅʘʪʠʩʥʫʚʰʠ ʥʘ ʢʥʦʧʮʽ ɺʠʚʦʜʠ (Edit Pins), ʚʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ 

ʈʝʜʘʛʫʚʘʥʥʷ ʚʠʚʦʜʽʚ ʢʦʤʧʦʥʝʥʪʽʚ, ʧʦ ʷʢʦʤʫ ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʫʧʘʢʦʚʢʠ (ʨʠʩ. 4.14). 

 

 
ʈʠʩ. 4.14 
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ʅʘʪʠʩʥʫʪʠ ʆʂ. ʉʪʚʦʨʝʥʦ ʙʽʙʣʽʦʪʝʯʥʠʡ ʢʦʤʧʦʥʝʥʪ ʤʽʢʨʦʩʭʝʤʠ ʂ511ʇʋ2. 

ʇʝʨʝʚʽʨʠʪʠ ʥʘʷʚʥʽʩʪʴ ʧʦʤʠʣʦʢ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ɿʚʽʪʠ / ʇʝʨʝʚʽʨʢʘ 

ʢʦʤʧʦʥʝʥʪʘ (ʨʠʩ. 4.15). ʋ ʚʽʢʥʽ, ʧʦʩʪʘʚʠʪʠ ʩʢʨʽʟʴ ʛʘʣʦʯʢʠ (ʨʠʩ. 4.16). 

ʅʘʪʠʩʥʫʪʠ ʆʢ. ɺʽʜʢʨʠʻʪʴʩʷ ʟʚʽʪ (ʨʠʩ. 4.17). 

 

 

 
ʈʠʩ. 4.15 ʈʠʩ. 4.16 

 

 
ʈʠʩ .4.17 

 

ʗʢʱʦ ʧʦʤʠʣʦʢ ʥʝʤʘʻ, ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʌʘʡʣ / ɿʙʝʨʝʛʪʠ ʚʩʽ. 

 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ʏʝʨʝʟ ʢʥʦʧʢʫ ʇʫʩʢ ʚ ʤʝʥʶ ʇʨʦʛʨʘʤʠ ʟʘʚʘʥʪʘʞʠʪʠ ʉɸʇʈ Altium 

Designer. 

2. ɺʠʙʨʘʪʠ ɹʽʙʣʽʦʪʝʢʘ ʋɻʇ SchLib. 

3. ʉʪʚʦʨʠʪʠ ʙʽʙʣʽʦʪʝʯʥʠʡ ʝʣʝʤʝʥʪ ʤʽʢʨʦʩʭʝʤʠ ʂ511ʇʋ2. 

4. ɿʙʝʨʝʛʪʠ ʨʝʟʫʣʴʪʘʪ. 

 

ɿʤʽʩʪ ʟʚʽʪʫ 

1. ʄʝʪʘ ʨʦʙʦʪʠ. 

2. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʧʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʙʽʙʣʽʦʪʝʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʉɸʇʈ 

Altium Designer. 

3. ʇʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʤʽʢʨʦʩʭʝʤʠ ʂ511ʇʋ2. 

4. ɽʩʢʽʟ ʽ ʮʦʢʦʣʝʚʢʘ ʤʽʢʨʦʩʭʝʤʠ ʂ511ʇʋ2. 

5. ɺʠʩʥʦʚʢʠ. 
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ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʗʢʠʤ ʯʠʥʦʤ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ɹʽʙʣʽʦʪʝʢʘ ʋɻʇ SchLib? 

2. ʗʢʠʤ ʯʠʥʦʤ ʩʪʚʦʨʶʻʪʴʩʷ ʙʽʙʣʽʦʪʝʯʥʠʡ ʝʣʝʤʝʥʪ? 

3. ʗʢ ʩʪʚʦʨʶʻʪʴʩʷ ʙʽʙʣʽʦʪʝʯʥʠʡ ʝʣʝʤʝʥʪ ʤʽʢʨʦʩʭʝʤʠ ʂ511ʇʋ2? 

4. ʗʢ ʩʪʚʦʨʶʻʪʴʩʷ ʥʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʤʽʢʨʦʩʭʝʤʠ? 

5. ʗʢ ʨʝʜʘʛʫʻʪʴʩʷ ʥʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʤʽʢʨʦʩʭʝʤʠ? 

6. ʗʢ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʧʦʩʘʜʦʯʥʝ ʤʽʩʮʝ ʜʦ ʝʣʝʢʪʨʠʯʥʦʾ ʯʘʩʪʠʥʠ ʤʽʢʨʦʩʭʝʤʠ? 

7. ʗʢ ʧʝʨʝʚʽʨʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʚʦʜʽʚ ʚ ʋɻʇ ʚʠʚʦʜʽʚ ʢʦʨʧʫʩʫ 

ʤʽʢʨʦʩʭʝʤʠ? 

8. ʗʢ ʨʝʜʘʛʫʶʪʴʩʷ ʚʠʚʦʜʠ ʢʦʤʧʦʥʝʥʪʽʚ ʤʽʢʨʦʩʭʝʤʠ? 
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ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ 5 

ʉʊɺʆʈɽʅʅʗ ɽʃɽʂʊʈʀʏʅʀʍ ʉʍɽʄ ʈɽɼɸʂʊʆʈʆʄ 

SCHEMATIC ʉɸʇʈ ALTIUM DESIGNER  

 

ʄʝʪʘ ʨʦʙʦʪʠ - ʚʠʚʯʝʥʥʷ ʧʦʨʷʜʢʫ ʨʦʙʦʪʠ ʟ ʛʨʘʬʽʯʥʠʤ ʨʝʜʘʢʪʦʨʦʤ Altium  

Designer Schematic; ʧʨʠʜʙʘʥʥʷ ʥʘʚʠʯʦʢ ʚʚʝʜʝʥʥʷ ʽ ʦʬʦʨʤʣʝʥʥʷ ʩʭʝʤ 

ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʥʮʠʧʦʚʠʭ ʚ ʉɸʇʈ Altium Designer. 

 

ʆʧʠʩ ʨʝʜʘʢʪʦʨʘ Altium  Designer Schematic 

ɺ ʉɸʇʈ Altium Designer ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʭʝʤ ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʥʮʠʧʦʚʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ Schematic. ɯʥʪʝʨʬʝʡʩʠ ʛʨʘʬʽʯʥʠʭ 

ʨʝʜʘʢʪʦʨʽʚ ʉɸʇʈ ʤʘʶʪʴ ʙʘʛʘʪʦ ʩʧʽʣʴʥʠʭ ʨʠʩ, ʪʦʤʫ, ʚʠʚʯʠʚʰʠ ʦʜʠʥ ʨʝʜʘʢʪʦʨ, 

ʣʝʛʢʦ ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʜʦ ʨʦʙʦʪʠ ʟ ʽʥʰʠʤʠ ʨʝʜʘʢʪʦʨʘʤʠ. 

ɺʽʜʢʨʠʪʠ ʬʘʡʣ ɼʨʫʢʦʚʘʥʘ ʧʣʘʪʘ .PrjPCB.  ɿ'ʷʚʠʪʴʩʷ ʤʝʥʝʜʞʝʨ ʧʨʦʝʢʪʽʚ. 

ʂʣʘʮʥʫʪʠ ʜʚʽʯʽ ʃʂ ʧʦ ʉʭʝʤʘ ʝʣʝʢʪʨʠʯʥʘ ʧʨʠʥʮʠʧʦʚʘ. ʅʘ ʨʦʙʦʯʦʤʫ ʧʦʣʽ 

ʟ'ʷʚʠʪʴʩʷ ʬʦʨʤʘʪʫ ʘʥʘʣʦʛ ɸ4. ʅʘʣʘʰʪʫʻʤʦ ʨʝʜʘʢʪʦʨ. ɼʣʷ ʮʴʦʛʦ ʢʣʘʮʥʫʪʠ ʇʂ ʚ 

ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʽ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʆʧʮʽʾ / ʆʧʮʽʾ ʜʦʢʫʤʝʥʪʘ (ʨʠʩ. 5.1). 

 

 

ʈʠʩ. 5.1 

 

ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʆʧʮʽʾ ʜʦʢʫʤʝʥʪʘ, ʚ ʷʢʦʤʫ ʥʘ ʟʘʢʣʘʜʮʽ ʆʧʮʽʾ ʣʠʩʪʘ 

ʚʠʢʦʥʘʪʠ ʦʩʥʦʚʥʽ ʥʘʩʪʨʦʡʢʠ ʬʦʨʤʘʪʫ ɸ3 ʘʙʦ ɸ4 (ʨʠʩ. 5.2), ʘ ʥʘ ʟʘʢʣʘʜʮʽ ʆʜ. 

ʚʠʤ. ʚʩʪʘʥʦʚʠʪʠ ʤʝʪʨʠʯʥʫ ʩʠʩʪʝʤʫ Millimeters  (ʨʠʩ. 5.3). 

ɼʘʣʽ ʢʣʘʮʥʫʪʠ ʇʂ ʚ ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʽ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ DXP / Preferences. 

ɺʽʢʥʦ ʅʘʣʘʰʪʫʚʘʥʥʷ Schematic - General ʟʘʧʦʚʥʠʪʠ ʟʛʽʜʥʦ ʨʠʩ. 5.4. 

ʅʘʪʠʩʥʫʪʠ ʆʢ. 
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ʈʠʩ. 5.2 

 

 

ʈʠʩ. 5.3 
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ʈʠʩ. 5.4 

 

ʇʦʪʽʤ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʆʧʮʽʾ / ɻʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ ʽ ʟʨʦʙʠʪʠ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʟʛʽʜʥʦ ʨʠʩ. 5.5. 
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ʈʠʩ. 5.5 

 

ɺʩʪʘʥʦʚʠʪʠ ʢʨʦʢ ʩʽʪʢʠ ʨʽʚʥʠʡ 5 ʤʤ. ɼʣʷ ʮʴʦʛʦ ʚʠʙʨʘʪʠ ʚ ʦʩʪʘʥʥʴʦʤʫ ʚʽʢʥʽ 

ʟʘʢʣʘʜʢʫ Grids (ʉʽʪʢʠ) ʽ ʫ ʚʽʢʥʽ, ʟʘʜʘʪʠ ʟʥʘʯʝʥʥʷ ʢʨʦʢʫ ʩʽʪʢʠ = 5 mm (ʨʠʩ.5.6). 

ʅʘʪʠʩʥʫʪʠ ʆʢ. 

ʑʦʙ ʧʦʤʽʥʷʪʠ ʢʨʦʢ ʩʽʪʢʠ ʜʦʩʠʪʴ ʢʣʘʮʥʫʪʠ ʃʂ ʚ ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʽ 

ʥʘʪʠʩʥʫʪʠ ʢʣʘʚʽʰʫ G. ʇʽʩʣʷ ʮʴʦʛʦ ʚ ʣʽʚʦʤʫ ʥʠʞʥʴʦʤʫ ʢʫʪʢʫ ʝʢʨʘʥʫ ʙʫʜʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʡʦʛʦ ʟʥʘʯʝʥʥʷ: Grid: 0.5;  Grid: 1.0;  Grid: 2.5 ʘʙʦ Grid: 5.  
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ʈʠʩ. 5.6 

 

ʇʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʧʨʠʥʮʠʧʦʚʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʩʭʝʤʠ ʚ ʉɸʇʈ Altium 

Designer 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʩʭʝʤʫ ʟ ʙʽʙʣʽʦʪʝʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʨʝʙʘ ʚʠʢʣʠʢʘʪʠ ʥʘ ʝʢʨʘʥ 

ʩʪʚʦʨʝʥʽ ʙʽʙʣʽʦʪʝʢʠ. ɼʣʷ ʮʴʦʛʦ ʚ ʤʝʥʶ ʚʥʠʟʫ ʝʢʨʘʥʘ ʢʣʘʮʥʫʪʠ ʃʂ ʧʦ System. ʋ 

ʚʠʧʘʜʘʶʯʦʤʫ ʤʝʥʶ ʚʠʙʨʘʪʠ ɹʽʙʣʽʦʪʝʢʠ (ʨʠʩ. 5.7, ʘ). ʉʧʨʘʚʘ ʚʽʜʢʨʠʻʪʴʩʷ 

ʤʝʥʝʜʞʝʨ ɹʽʙʣʽʦʪʝʢʠ, ʚ ʷʢʦʤʫ ʚʠʙʨʘʪʠ ʙʽʙʣʽʦʪʝʢʫ ʋɻʇ ɹʽʙʣʽʦʪʝʢʘ ʋɻʇ 

SchLib (ʨʠʩ. 5.7, ʙ). ɼʘʣʽ ʧʝʨʝʢʣʶʯʠʪʠʩʷ ʚ ʤʝʥʝʜʞʝʨʽ ʧʨʦʝʢʪʫ ʥʘ ʉʭʝʤʘ 

ʝʣʝʢʪʨʠʯʥʘ ʧʨʠʥʮʠʧʦʚʘ .SchDoc ʽ ʧʝʨʝʚʽʨʠʪʠ, ʷʢʦʛʦ ʢʦʣʴʦʨʫ ʣʠʩʪʦʢ ʧʨʘʚʦʨʫʯ 

ʚʽʜ ʉʭʝʤʘ ... .SchDoc. ʗʢʱʦ ʚʽʥ ʯʝʨʚʦʥʠʡ, ʪʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʌʘʡʣ / 

ɿʙʝʨʝʛʪʠ ʚʩʽ. 

 

ʈʦʟʤʽʱʝʥʥʷ ɽʈɽ ʥʘ ʩʭʝʤʽ 

ɿ ʝʣʝʤʝʥʪʽʚ ʙʽʙʣʽʦʪʝʢʠ ʥʘʙʨʘʪʠ ʝʣʝʢʪʨʠʯʥʫ ʩʭʝʤʫ. ʋ ʩʧʠʩʢʫ ɯʤ'ʷ 

ʢʦʤʧʦʥʝʥʪʘ ʚʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʝʣʝʤʝʥʪ, ʥʘʧʨʠʢʣʘʜ, 2 ɯ-ʅɽ / ʅɽ. ɺʠʜʽʣʠʪʠ 

ʡʦʛʦ ʢʣʘʮʘʥʥʷʤ ʃʂ ʽ ʢʣʘʮʥʫʪʠ ʃʂ ʧʦ + ʧʝʨʝʜ ʥʘʟʚʦʶ ʝʣʝʤʝʥʪʘ. ʋ ʚʽʢʥʽ ɯʤ'ʷ 

ʢʦʤʧʦʥʝʥʪʘ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʯʦʪʠʨʠ ʩʝʢʮʽʾ ʤʽʢʨʦʩʭʝʤʠ PartA - PartD, ʷʢʽ 

ʧʦʩʣʽʜʦʚʥʦ ʪʨʝʙʘ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʩʭʝʤʽ. ʉʫʬʽʢʩ ʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʭʝʤʠ - Part1 

ʤʦʞʥʘ ʟʘʜʘʪʠ ʮʠʬʨʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ DXP / Preferences / 

Schematic / General ʚ ʧʦʣʝ ʉʫʬʽʢʩ ʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʭʝʤʠ ʚʠʙʨʘʪʠ 

ʎʠʬʨʦʚʠʡ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʢʣʘʮʥʫʪʠ ʧʦ ʢʥʦʧʮʽ Place 2 ɯ-ʅɽ / ʅɽ-ɯ (ʨʠʩ. 5.7, ʙ) ʽ 

ʧʝʨʝʤʽʩʪʠʪʠ ʢʫʨʩʦʨ ʚ ʨʦʙʦʯʝ ʧʦʣʝ ʢʨʝʩʣʝʥʥʷ. ɿʘ ʥʠʤ ʧʦʪʷʛʥʝʪʴʩʷ 1-ʷ ʩʝʢʮʽʷ 
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ʤʽʢʨʦʩʭʝʤʠ PartA.  ɺʠʙʨʘʪʠ ʤʽʩʮʝ ʥʘ ʢʨʝʩʣʝʥʥʽ ʜʣʷ ʾʾ ʫʩʪʘʥʦʚʢʠ ʽ ʢʣʘʮʥʫʪʠ ʃʂ. 

ɺʦʥʘ ʟʘʬʽʢʩʫʻʪʴʩʷ ʥʘ ʢʨʝʩʣʝʥʥʽ ʽ ʟ'ʷʚʠʪʴʩʷ ʥʘʩʪʫʧʥʘ ʩʝʢʮʽʷ PartB. 
 

 

 

ʘ ʙ 

ʈʠʩ. 5.7 
 

ɼʣʷ ʨʦʟʤʽʱʝʥʥʷ ʚʩʽʻʾ ʤʽʢʨʦʩʭʝʤʠ ʢʣʘʮʥʫʪʠ ʧʦʩʣʽʜʦʚʥʦ ʯʦʪʠʨʠ ʨʘʟʠ 

ʟʚʝʨʭʫ ʚʥʠʟ, ʨʦʟʤʽʱʫʶʯʠ ʧʨʠ ʢʦʞʥʦʤʫ ʥʘʪʠʩʢʘʥʥʽ ʥʘʩʪʫʧʥʫ ʧʦ ʧʦʨʷʜʢʫ ʩʝʢʮʽʶ 

(ʨʠʩ. 5.8). ʇʦʪʽʤ ʘʥʘʣʦʛʽʯʥʦ ʚʩʪʘʥʦʚʠʪʠ ʱʝ ʜʚʽ ʤʽʢʨʦʩʭʝʤʠ 2 ɯ-ʅɽ / ʅɽ-ɯ (ʨʠʩ. 

5.9). ɼʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʨʦʟʤʽʱʝʥʥʷ ʢʣʘʮʥʫʪʠ ʇʂ. 
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ʈʠʩ. 5.8 

 

 
ʈʠʩ. 5.9 
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ɼʣʷ ʪʦʛʦ ʱʦʙ ʙʫʣʦ ʟʨʫʯʥʽʰʝ ʯʠʪʘʪʠ ʢʨʝʩʣʝʥʥʷ, ʚʠʜʠʤʫ ʩʽʪʢʫ ʥʝʦʙʭʽʜʥʦ 

ʟʘʜʘʪʠ ʪʦʯʢʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʫ ʚʽʢʥʽ Schematic Grids ʚ ʧʦʣʝ ʆʧʮʽʾ ʩʽʪʢʠ ʚ ʚʽʢʦʥʮʽ 

ɺʠʜʠʤʘ ʩʽʪʢʘ ʚʠʙʨʘʪʠ Dot Grids (ʨʠʩ. 5.10). 

 

 
ʈʠʩ. 5.10 

 

ʈʦʟʤʽʱʝʥʥʷ ʟ'ʻʜʥʘʥʴ ʥʘ ʩʭʝʤʽ 

ʊʝʧʝʨ ʟ'ʻʜʥʘʪʠ ʚʠʚʦʜʠ ɽʈɽ ʝʣʝʢʪʨʠʯʥʠʤʠ ʢʦʣʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ 

ʢʦʤʘʥʜʠ ʈʦʟʤʽʱʝʥʥʷ / ɿ'ʻʜʥʘʥʥʷ. ʂʫʨʩʦʨ ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʥʘ ʧʦʜʚʽʡʥʝ 

ʧʝʨʝʭʨʝʩʪʷ. ʅʘʚʝʩʪʠ ʡʦʛʦ ʥʘ 1-ʡ ʧʦ ʧʦʨʷʜʢʫ ʩʧʦʣʫʯʘʻʪʴʩʷ ʚʠʚʽʜ. ʋ ʤʦʤʝʥʪ 

ʩʫʤʽʱʝʥʥʷ ʡʦʛʦ ʟ ʚʠʚʦʜʦʤ ʭʨʝʩʪʠʢ ʫ ʬʦʨʤʽ ʣʽʪʝʨʠ ʭ ʩʪʘʥʝ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ. 

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʤʽʱʝʥʥʷ ʢʫʨʩʦʨʘ ʟ ʚʠʚʦʜʦʤ ʋɻʇ. ʋ ʮʝʡ ʤʦʤʝʥʪ ʢʣʘʮʥʫʪʠ 

ʃʂ. ʈʦʟʧʦʯʥʝʪʴʩʷ ʧʦʙʫʜʦʚʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ. ʇʝʨʝʤʽʩʪʠʪʠ ʢʫʨʩʦʨ ʚ 

ʥʘʩʪʫʧʥʠʡ ʚʠʚʽʜ ʽ ʚ ʤʦʤʝʥʪ ʩʫʤʽʱʝʥʥʷ ʟ ʯʝʨʛʦʚʠʤ ʚʠʚʦʜʦʤ ʟʥʦʚʫ ʢʣʘʮʥʫʪʠ ʃʂ. 

ʇʨʦʮʝʜʫʨʫ ʧʨʦʜʦʚʞʫʚʘʪʠ ʜʦ ʧʦʙʫʜʦʚʠ ʚʩʴʦʛʦ ʢʦʣʘ. ʂʦʣʠ ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ ʙʫʜʝ 

ʧʦʙʫʜʦʚʘʥʘ, ʢʣʘʮʥʫʪʠ ʇʂ (ʨʠʩ. 5.11, ʘ). ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʙʫʜʫʚʘʪʠ ʥʘʩʪʫʧʥʝ 

ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ ʽ ʪʘʢ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʙʫʜʫʪʴ ʧʦʙʫʜʦʚʘʥʽ ʚʩʽ ʢʦʣʘ ʩʭʝʤʠ. 

 

 

ʈʠʩ. 5.11, ʘ 
 

ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ ʩʭʝʤʠ ʝʣʝʤʝʥʪʠ ʥʘ ʥʽʡ ʱʝ ʥʝ ʤʘʶʪʴ ʧʦʟʠʮʽʡʥʠʭ 

ʧʦʟʥʘʯʝʥʴ. ʑʦʙ ʾʭ ʧʨʠʚʣʘʩʥʠʪʠ, ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ɯʥʩʪʨʫʤʝʥʪʠ / 
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ʇʝʨʝʥʫʤʝʨʘʮʽʷ. ɿ'ʷʚʠʪʴʩʷ ʚʽʢʥʦ ʅʫʤʝʨʘʮʽʷ. ʋ ʚʽʢʥʽ ʧʦʣʷ ʅʘʧʨʷʤ ʥʫʤʝʨʘʮʽʾ 

ʚʠʙʨʘʪʠ Down Then Across (ʨʠʩ. 5.11, ʙ). 

 

 
ʈʠʩ. 5.11, ʙ 

 

ʅʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ʆʥʦʚʠʪʠ ʩʧʠʩʦʢ. ɿ'ʷʚʠʪʴʩʷ ʚʽʢʥʦ Information  

(ʨʠʩ. 5.12), ʚ ʷʢʦʤʫ ʟʘʟʥʘʯʝʥʦ ʯʠʩʣʦ ʟʤʽʥ ʫ ʩʭʝʤʽ. ʅʘʪʠʩʥʫʪʠ ʆʢ. 

 

 
ʈʠʩ. 5.12 

 

ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʮʴʦʛʦ ʚʽʢʥʘ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ɿʘʩʪʦʩʫʚʘʪʠ 

(ʉʪʚʦʨʠʪʠ ECO). ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʇʝʨʝʣʽʢ ʟʤʽʥ (ʨʠʩ. 5.13), ʚ ʷʢʦʤʫ ʚʢʘʟʘʥʽ 

ʟʤʽʥʠ ʧʦʟʠʮʽʡʥʠʭ ʧʦʟʥʘʯʝʥʴ ʥʘ ʩʭʝʤʽ. ɿʣʽʚʘ ʚʥʠʟʫ ʮʴʦʛʦ ʚʽʢʥʘ ʥʘʪʠʩʥʫʪʠ 

ʢʥʦʧʢʫ ʇʝʨʝʚʽʨʠʪʠ. 
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ʈʠʩ. 5.13 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʚʽʨʢʠ ʧʽʩʣʷ ʮʴʦʛʦ ʜʽʾ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ʚʠʢʦʥʘʻ ʴ. ʋ 

ʢʦʣʦʥʮʽ ʉʪʘʪʫʩ ʚ ʜʚʦʭ ʩʪʦʚʧʯʠʢʘʭ ʇʝʨʝʚʽʨʢʘ  ̔ɿʘʩʪʦʩʫʚʘʪʠ ʟ'ʷʚʣʷʪʴʩʷ ʛʘʣʦʯʢʠ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʤʠʣʦʢ ʽ ʧʨʦ ʚʠʢʦʥʘʥʝ ʟʤʽʥʽ (ʨʠʩ. 5.14). 

ʅʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ɿʘʢʨʠʪʠ. 

 

 
ʈʠʩ. 5.14 
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ɿʘʢʨʠʪʠ ʥʘʩʪʫʧʥʝ ʚʽʢʥʦ. ʅʘ ʩʭʝʤʽ ʟ'ʷʚʣʷʪʴʩʷ ʥʦʚʽ ʧʦʟʠʮʽʡʥʽ ʧʦʟʥʘʯʝʥʥʷ. 

ʇʦʨʫʯ ʟʽ ʟʤʽʥʝʥʠʤʠ ʥʦʚʠʤʠ ʧʦʟʠʮʽʡʥʠʤʠ ʧʦʟʥʘʯʝʥʥʷʤʠ ʜʨʽʙʥʠʤ ʰʨʠʬʪʦʤ 

ʙʫʜʫʪʴ ʚʢʘʟʘʥʽ ʩʪʘʨʽ ʧʦʟʥʘʯʝʥʥʷ (ʨʠʩ. 5.15, ʘ). 

 

 
ʈʠʩ. 5.15, ʘ 

 

ʉʭʝʤʘ ʛʦʪʦʚʘ. ɺʠʢʦʥʘʪʠ ʌʘʡʣ / ɿʙʝʨʝʛʪʠ ʚʩʽ. ʇʦʪʽʤ ʢʦʤʧʽʣʶʻʤʦ ʩʭʝʤʫ 

ʢʦʤʘʥʜʘʤʠ ʇʨʦʝʢʪ (ʉ) / Compile PCB Project ɼʨʫʢʦʚʘʥʘ ʧʣʘʪʘ .PrjPCB  

(ʨʠʩ.15, ʙ). ɼʘʣʽ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ System / Messages. ɿ'ʷʚʠʪʴʩʷ ʚʽʢʥʦ Messages, 

ʚ ʷʢʦʤʫ ʙʫʜʫʪʴ ʧʦʢʘʟʘʥʽ ʚʩʽ ʧʦʧʝʨʝʜʞʝʥʥʷ ʽ ʧʦʤʠʣʢʠ (ʨʠʩ. 5.16). 
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ʈʠʩ. 15, ʙ 

 

 
ʈʠʩ. 5.16 

 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚ ʧʨʦʝʢʪʽ ʧʨʠʩʫʪʥʽʡ ʪʽʣʴʢʠ ʦʜʥʝ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ 

ʜʦʜʘʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ. ʎʝ ʥʝ ʟʘʚʘʞʘʻ ʚʠʚʝʩʪʠ Net List ʥʘ ʧʣʘʪʫ, ʪʦʙʪʦ 

ʦʪʨʠʤʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʩʭʝʤʠ ʟ'ʻʜʥʘʥʥʷ ʢʦʨʧʫʩʽʚ ʝʣʝʢʪʨʦʨʘʜʽʦʝʣʝʤʝʥʪʽʚ (ɽʈɽ) 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʝʣʝʢʪʨʠʯʥʦʾ ʩʭʝʤʠ. ʆʩʪʘʪʦʯʥʠʡ ʚʘʨʽʘʥʪ ʩʭʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ 

ʨʠʩ. 5.17. 
 

ʉʪʚʦʨʝʥʥʷ ʣʽʥʽʾ ʛʨʫʧʦʚʠʭ ʟ'ʻʜʥʘʥʴ 

ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʩʭʝʤʘ ʩʢʣʘʜʥʘ, ʯʠʩʣʦ ʢʽʣ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʝ ʽ ʧʨʦʩʪʘ 

ʾʭ ʨʦʟʚʦʜʢʘ ʥʘ ʢʨʝʩʣʝʥʥʽ ʟʘʪʫʰʦʚʫʻ ʡʦʛʦ ʽ ʪʠʤ ʩʘʤʠʤ ʨʦʙʠʪʴ ʚʘʞʢʠʤ ʜʣʷ 

ʯʠʪʘʥʥʷ. ʊʦʤʫ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʽʥʽʷ ʛʨʫʧʦʚʠʭ ʟ'ʻʜʥʘʥʴ, ʪ. ɽ. 

ʇʨʦʚʦʜʠʪʴʩʷ ʦʜʥʘ ʟʘʛʘʣʴʥʘ ʣʽʥʽʷ ʙʽʣʴʰʦʾ ʪʦʚʱʠʥʠ, ʜʦ ʷʢʦʾ ʧʨʠʻʜʥʫʶʪʴʩʷ 

ʦʢʨʝʤʽ ʝʣʝʢʪʨʠʯʥʽ ʢʦʣʘ. ʋ ʤʽʩʮʷʭ ʧʽʜʢʣʶʯʝʥʥʷ ʢʽʣ ʜʦ ʣʽʥʽʾ ʛʨʫʧʦʚʠʭ ʟ'ʻʜʥʘʥʴ 

ʚʢʘʟʫʶʪʴʩʷ ʥʦʤʝʨʘ ʚʭʦʜʫ ʽ ʚʠʭʦʜʫ ʢʦʣʘ. 
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ʈʠʩ. 5.17 

 

ʋ ʨʦʟʛʣʷʥʫʪʦʤʫ ʧʨʠʢʣʘʜʽ ʚʚʝʜʝʤʦ ʪʘʢʫ ʣʽʥʽʶ ʛʨʫʧʦʚʠʭ ʟ'ʻʜʥʘʥʴ (ʰʠʥʫ). 

ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʈʦʟʤʽʱʝʥʥʷ / ʐʠʥʘ ʽ ʢʫʨʩʦʨʦʤ ʚʢʘʟʘʪʠ ʧʦʯʘʪʦʢ 

ʣʽʥʽʾ (ʟʣʽʚʘ ʟʚʝʨʭʫ) ʽ ʢʣʘʮʥʫʪʠ ʣʽʚʦʶ ʢʣʘʚʽʰʝʶ ʤʘʥʽʧʫʣʷʪʦʨʘ (ʃʂ), ʧʦʪʽʤ 

ʧʨʦʚʝʩʪʠ ʾʾ ʜʦ ʧʦʚʦʨʦʪʫ, ʢʣʘʮʥʫʪʠ ʃʂ ʽ ʪʘʢ ʧʨʦʚʝʩʪʠ ʚʩʶ ʣʽʥʽʶ. ʇʦʪʽʤ ʚ ʤʽʩʮʷʭ 

ʧʽʜʢʣʶʯʝʥʥʷ ʢʽʣ ʜʦ ʰʠʥʠ ʢʦʤʘʥʜʘʤʠ ʈʦʟʤʽʩʪʠʪʠ / ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ ʰʠʥʠ 

ʚʩʪʘʥʦʚʠʪʠ ʟʥʘʯʦʢ ʧʽʜʢʣʶʯʝʥʥʷ ʽ ʧʽʜʚʝʩʪʠ ʜʦ ʰʠʥʠ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʝʣʝʢʪʨʠʯʥ ̔

ʢʦʣʘ ʢʦʤʘʥʜʘʤʠ ʈʦʟʤʽʱʝʥʥʷ / ɿ'ʻʜʥʘʥʥʷ (ʨʠʩ. 5.18). 

ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʠʚʣʘʩʥʠʪʠ ʤʽʪʢʠ ʚʩʽʤ ʢʦʣʘʤ, ʧʽʜʢʣʶʯʝʥʠʤ ʜʦ ʣʽʥʽʾ 

ʛʨʫʧʦʚʠʭ ʟ'ʻʜʥʘʥʴ (ʰʠʥʽ), ʘ ʪʘʢʦʞ ʽ ʩʘʤʽʡ ʰʠʥʽ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ 

ʈʦʟʤʽʱʝʥʥʷ / ʄ̔ʪʢʘ ʢʦʣʘ ʽ ʢʣʘʮʥʫʪʠ ʃʂ ʧʦ ʢʦʞʥʦʤʫ ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ ʚ 

ʤʽʩʮʽ ʚʭʦʜʫ ʾʾ ʚ ʰʠʥʫ, ʧʦʩʪʘʚʠʪʠ ʥʘʜ ʢʦʣʦʤ ʤʽʪʢʫ Net Label ʟ ʥʦʤʝʨʦʤ, ʘ ʧʦʪʽʤ ʽ 

ʚ ʤʽʩʮʽ ʚʠʭʦʜʫ ʢʦʣʘ ʟ ʥʝʾ. ɼʘʣʽ ʪʘʢʫ ʞ ʤʽʪʢʫ ʧʨʠʚʣʘʩʥʠʪʠ ʽ ʰʠʥʽ (ʨʠʩ. 5.19). 
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ʈʠʩ. 5.18 

 

  

ʈʠʩ. 5.19 ʈʠʩ. 5.20 

 

ʇʽʩʣʷ ʮʴʦʛʦ ʪʨʝʙʘ ʚ ʤʽʩʮʷʭ ʤʽʪʦʢ ʚʢʘʟʘʪʠ ʥʦʤʝʨʠ ʢʽʣ, ʘ ʥʘ ʰʠʥʽ ʚʢʘʟʘʪʠ, 

ʱʦ ʮʝ ʰʠʥʘ ʽ ʯʠʩʣʦ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʥʝʾ ʢʽʣ. ɼʣʷ ʮʴʦʛʦ ʢʣʘʮʥʫʪʠ ʜʚʽʯʽ ʃʂ ʟʘ 

ʥʦʤʝʨʦʤ ʰʠʥʠ ʽ ʫ ʚʽʢʥʽ, ʚʢʘʟʘʪʠ BAS [1..10] (ʨʠʩ. 5.20). ʇʨʠ ʮʴʦʤʫ ʯʠʩʣʦ 

ʚʭʦʜʷʪʴ ʝʣʝʢʪʨʠʯʥ ̔ʢʦʣʘ ʚʢʘʟʫʻʪʴʩʷ ʚ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ ʟ ʧʦʯʘʪʢʦʚʠʤ ʥʦʤʝʨʦʤ 

ʢʦʣʘ, ʥʘʧʨʠʢʣʘʜ ʚʽʜ 1 ʽ ʜʦ ʮʠʬʨʠ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʯʠʩʣʦ ʚʭʽʜʥʠʭ ʢʽʣ. ɺ ʜʘʥʦʤʫ 

ʧʨʠʢʣʘʜʽ ʧ'ʷʪʴ ʧʽʜʢʣʶʯʝʥʴ, ʘ ʚʢʘʟʘʥʦ 10 (ʨʠʩ. 5.21). ɿʨʦʙʣʝʥʦ ʮʝ ʥʘ ʚʠʧʘʜʦʢ 

ʤʦʞʣʠʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʪʘʢʠʭ ʢʽʣ. 
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ʈʠʩ. 5.21 

 

ʆʪʨʠʤʘʥʫ ʩʭʝʤʫ ʟʙʝʨʝʛʪʠ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʥʘʟʚʦʶ. ʅʘʧʨʠʢʣʘʜ, ʉʭʝʤʘ 

ʝʣʝʢʪʨʠʯʥʘ ʧʨʠʥʮʠʧʦʚʘ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ. 
 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ʏʝʨʝʟ ʢʥʦʧʢʫ ʇʫʩʢ ʚ ʤʝʥʶ ʇʨʦʛʨʘʤʠ ʟʘʚʘʥʪʘʞʠʪʠ ʉɸʇʈ Altium  

Designer. 

2. ɺʽʜʢʨʠʪʠ ʨʝʜʘʢʪʦʨ ʩʭʝʤ Schematic. 

3. ʅʘʣʘʰʪʫʚʘʪʠ ʧʦʯʘʪʢʦʚʽ ʫʩʪʘʥʦʚʢʠ. 

4. ɺʩʪʘʥʦʚʠʪʠ ɽʈɽ ʝʣʝʢʪʨʠʯʥʦʾ ʩʭʝʤʠ. 

5. ʈʦʟʤʽʩʪʠʪʠ ʥʘ ʩʭʝʤʽ ʰʠʥʫ ʽ ʨʦʟʩʪʘʚʠʪʠ ʤʽʪʢʠ ʝʣʝʢʪʨʠʯʥʠʭ ʢʣ̔ ʽ ʰʠʥʽ. 

6. ʇʨʦʚʝʩʪʠ ʝʣʝʢʪʨʠʯʥʽ ʢʦʣʘ ʤʽʞ ʽʥʰʠʤʠ ɽʈɽ. 

7. ɿʙʝʨʝʛʪʠ ʨʝʟʫʣʴʪʘʪ. 

 

ɿʤʽʩʪ ʟʚʽʪʫ 

1. ʄʝʪʘ ʨʦʙʦʪʠ. 

2. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʛʨʘʬʽʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ Schematic. 

3. ʇʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʩʭʝʤʠ ʝʣʝʢʪʨʠʯʥʦʾ ʧʨʠʥʮʠʧʦʚʦʾ. 

4. ʂʨʝʩʣʝʥʥʷ ʩʭʝʤʠ. 

5. ɺʠʩʥʦʚʢʠ. 
 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʗʢʠʤ ʯʠʥʦʤ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʨʝʜʘʢʪʦʨ Schematic? 

2. ʇʦʷʩʥʽʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʢʥʦʧʦʢ ʥʘ ʧʘʥʝʣʷʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

3. ʗʢ ʟʘʜʘʻʪʴʩʷ ʢʨʦʢ ʩʽʪʢʠ? 

4. ʗʢ ʚʠʢʣʠʢʘʶʪʴʩʷ ʙʽʙʣʽʦʪʝʯʥʽ ʝʣʝʤʝʥʪʠ? ʗʢʠʤ ʯʠʥʦʤ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ 

ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʽ ʨʽʟʥʽ ʩʝʢʮʽʾ ʤʽʢʨʦʩʭʝʤ? 

5. ʗʢʠʤ ʯʠʥʦʤ ʟʘʜʘʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʚʠʜʠʤʘ ʩʽʪʢʘ ʫ ʚʠʛʣʷʜʽ ʣʽʥʽʡ ʘʙʦ ʪʦʯʦʢ? 

6. ʗʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ'ʻʜʥʘʥʥʷ ʚʠʚʦʜʽʚ ɽʈɽ ʝʣʝʢʪʨʠʯʥʠʤʠ ʢʦʣʘʤʠ? 

7. ʗʢ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʩʭʝʤʽ ʣʽʥʽʷ ʛʨʫʧʦʚʠʭ ʟ'ʻʜʥʘʥʴ (ʰʠʥʘ) ʽ ʷʢ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʚʦʥʘ? 
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8. ʗʢ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʩʭʝʤʽ ʤʽʪʢʠ ʢʽʣ, ʷʢʽ ʧʽʜʢʣʶʯʝʥ ̔ʜʦ ʣʽʥʽʾ ʛʨʫʧʦʚʠʭ 

ʟ'ʻʜʥʘʥʴ (ʰʠʥʽ)? 

9. ʗʢʠʡ ʧʦʨʷʜʦʢ ʧʨʠʩʚʦʻʥʥʷ ʝʣʝʤʝʥʪʘʤ ʩʭʝʤʠ ʧʦʟʠʮʽʡʥʠʭ ʧʦʟʥʘʯʝʥʴ? 

10. ʗʢ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʩʭʝʤʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʤʠʣʦʢ ʽ ʱʦ ʻ 

ʦʟʥʘʢʦʶ ʾʭ ʚʽʜʩʫʪʥʦʩʪʽ? 

11. ʗʢʠʤ ʯʠʥʦʤ ʚʠʢʦʥʫʻʪʴʩʷ ʦʙʝʨʪʘʥʥʷ ʋɻʇ ʝʣʝʤʝʥʪʽʚ? 

12. ʗʢʠʡ ʧʦʨʷʜʦʢ ʟʙʝʨʝʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʭʝʤʠ ʪʘ ʧʝʨʝʜʘʯʽ ʾʾ ʚ ʨʝʜʘʢʪʦʨ 

PCB? 
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ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ 6 

ʈʆɿʄɯʑɽʅʅʗ ʂʆʅʉʊʈʋʂʊʀɺʅʀʍ ɽʃɽʄɽʅʊɯɺ ʅɸ ɼʈʋʂʆɺɸʅʆɰ 

ʇʃɸʊʀ ʈɽɼɸʂʊʆʈʆʄ PCB 
 

ʄʝʪʘ ʨʦʙʦʪʠ - ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʟʤʽʱʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʈɽɿ ʥʘ ʜʨʫʢʦʚʘʥʠʭ ʧʣʘʪʘʭ ʟʘʩʦʙʘʤʠ ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʉɸʇʈ Altium 

Designer PCB; ʧʨʠʜʙʘʥʥʷ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʥʠʤ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ 

ʨʦʟʤʽʱʝʥʥʷ. 
 

ʆʩʥʦʚʥʽ ʥʘʩʪʨʦʡʢʠ ʨʝʜʘʢʪʦʨʘ 

ɺʠʢʦʥʘʪʠ ʦʩʥʦʚʥʽ ʥʘʩʪʨʦʡʢʠ. ɼʣʷ ʮʴʦʛʦ ʚʽʜʢʨʠʪʠ ʬʘʡʣ ʇʣʘʪʘ ʜʨʫʢʦʚʘʥʘ. 

PCB.doc. ʋ ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʢʣʘʮʥʫʪʠ ʇʂ. ɺʽʜʢʨʠʻʪʴʩʷ 

ʤʝʥʶ, ʱʦ ʚʠʧʘʜʘʻ, ʚ ʷʢʦʤʫ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʆʧʮʽʾ / ɺʣʘʩʪʠʚʦʩʪʽ ʧʣʘʪʠ 

(ʨʠʩ. 6.1). 

 

 
ʈʠʩ. 6.1 

 

ɺʽʜʢʨʠʻʪʴʩʷ ʦʜʥʦʡʤʝʥʥʝ ʚʽʢʥʦ, ʚ ʷʢʦʤʫ ʚ ʧʦʣʽ ʆʜʠʥʠʮʽ ʚʠʤʽʨʫ ʚʠʙʨʘʪʠ 

ʤʝʪʨʠʯʥʫ ʩʠʩʪʝʤʫ ʚʠʤʽʨʶʚʘʥʥʷ Metric,  ʢʨʦʢ ʩʽʪʢʠ 0,625 ʧʦ ʆʭ ʽ ʆʫ, ʚ ʧʦʣʝ 

ʉʽʪʢʘ ʢʦʤʧʦʥʝʥʪʘ ʪʘʢʦʞ 0,625, ɽʣʝʢʪʨʠʯʥʘ ʩʽʪʢʘ - 0,625, ʚʩʪʘʥʦʚʠʪʠ ʚʩʽ 

ʛʘʣʦʯʢʠ, ʚ ʧʦʣʝ ɺʠʜʠʤʘ ʩʽʪʢʘ ʚʠʙʨʘʪʠ ʚʠʜ Lines (ʘʙʦ Dots ), ʢʨʦʢ ʧʝʨʰʘ 1, ʘ 

ʜʨʫʛʘ 10 ʢʨʦʢʽʚ ʩʽʪʢʠ (ʨʠʩ. 6.2), ʥʘʪʠʩʥʫʪʠ ʆʢ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʩʪʘʚʠʪʠ ʩʪʨʫʢʪʫʨʫ ʧʣʘʪʠ. 
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ʈʠʩ. 6.2 

 

ɼʣʷ ʮʴʦʛʦ ʢʣʘʮʥʫʪʠ ʧʨʘʚʦʶ ʢʣʘʚʽʰʝʶ ʤʘʥʽʧʫʣʷʪʦʨʘ (ʇʂ) ʥʘ ʨʦʙʦʯʦʤʫ 

ʧʦʣʽ ʽ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʆʧʮʽʾ / ʋʧʨʘʚʣʽʥʥʷ ʩʪʝʢʦʤ ʰʘʨʽʚ (ʩʪʨʫʢʪʫʨʦʶ 

ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ). ɺʽʜʢʨʠʻʪʴʩʷ ʦʜʥʦʡʤʝʥʥʝ ʚʽʢʥʦ ʟ ʤʘʣʶʥʢʦʤ ʜʨʫʢʦʚʘʥʦʾ 

ʧʣʘʪʠ (ʨʠʩ. 6.3). 

 

 
ʈʠʩ. 6.3 

 

ɺʠʢʦʥʘʪʠ ʦʩʥʦʚʥʽ ʥʘʩʪʨʦʡʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ. ɼʣʷ ʮʴʦʛʦ 

ʫ ʚʝʨʭʥʴʦʤʫ ʚʽʢʥʽ ʚʠʙʨʘʪʠ Internal Layers Pairs. ɼʘʣʽ ʚʩʪʘʥʦʚʠʪʠ ʛʘʣʦʯʢʠ ʫ 

ʚʽʢʥʘʭ ɺʝʨʭ ʜʽʝʣʝʢʪʨʠʢ  ̔ʅʽʞ ʜʽʝʣʝʢʪʨʠʢ. ʇʦʪʽʤ ʢʣʘʮʥʫʪʠ ʧʦ ʢʥʦʧʮʽ ʟʣʽʚʘ ʚʽʜ 

ɺʝʨʭ ʜʽʝʣʝʢʪʨʠʢ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ɺʣʘʩʪʠʚʦʩʪʽ ʜʽʝʣʝʢʪʨʠʢʘ. ʋ 

ʥʴʦʤʫ ʟʘʜʘʪʠ ʪʠʧ ʤʘʪʝʨʽʘʣʫ Solder Resist, ʪʦʚʱʠʥʫ 0,03 ʤʤ, ʢʦʝʬʽʮʽʻʥʪ 3.5 (ʨʠʩ. 

6.4), ʥʘʪʠʩʥʫʪʠ ʆʢ. ɸʥʘʣʦʛʽʯʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ʟʣʽʚʘ ʚʽʜ ʅʽʞ ʜʽʝʣʝʢʪʨʠʢ ʽ ʫ 

ʚʽʢʥʽ, ʧʦʩʪʘʚʠʪʠ ʪʽ ʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʢʣʘʮʥʫʪʠ ʃʂ ʧʦ Top Layer ʥʘ 
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ʤʘʣʶʥʢʫ, ʘ ʧʦʪʽʤ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ʐʘʨ. ʅʘ ʤʘʣʶʥʢʫ ʜʦʜʘʩʪʴʩʷ ʚʥʫʪʨʽʰʥʽʡ 

ʰʘʨ, ʚʠʜʽʣʠʪʠ ʡʦʛʦ ʧʦʜʚʽʡʥʠʤ ʢʣʘʮʘʥʥʷʤ ʃʂ. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʈʝʜʘʛʫʚʘʥʥʷ 

ʰʘʨʫ, ʚ ʷʢʦʤʫ ʟʘʜʘʪʠ ʽʤ'ʷ +5 ɺ (ʘʙʦ +15 ɺ) ʽ ʤʝʪʘʣʽʟʘʮʽʷ 0,035 ʤʤ. ʅʘʪʠʩʥʫʪʠ 

ʆʢ (ʨʠʩ. 6.5). 

 

 
ʈʠʩ. 6.4     ʈʠʩ. 6.5 

 

ʇʦʪʽʤ ʢʣʘʮʥʫʪʠ ʃʂ ʧʦ ʰʘʨ + 5ʚ, ʘ ʧʦʪʽʤ ʧʦ ʢʥʦʧʮʽ ʐʘʨ, ʟ'ʷʚʠʪʴʩʷ ʜʨʫʛʠʡ 

ʚʥʫʪʨʽʰʥʽʡ ʰʘʨ ʥʘ ʤʘʣʶʥʢʫ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ, ʟʘ ʥʘʟʚʦʶ ʷʢʦʛʦ ʢʣʘʮʥʫʪʠ ʜʚʽʯʽ 

ʃʂ. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʨʝʜʘʛʫʚʘʥʥʷ ʮʴʦʛʦ ʰʘʨʫ. ɿʘʜʘʪʠ ʽʤ'ʷ GND, ʤʝʪʘʣʽʟʘʮʽʷ 

0,035 ʤʤ, ʆʢ (ʨʠʩ. 6.6). 

 

 
ʈʠʩ. 6.6 

 

ɺʚʝʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʞʥʴʦʛʦ ʰʘʨʫ Bottom, ʜʣʷ ʯʦʛʦ ʜʚʽʯʽ ʢʣʘʮʥʫʪʠ 

ʃʂ ʧʦ ʡʦʛʦ ʥʘʟʚʽ ʥʘ ʤʘʣʶʥʢʫ, ʚʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʨʝʜʘʛʫʚʘʥʥʷ ʰʘʨʫ ʽ ʚ ʥʴʦʤʫ 

ʟʘʜʘʪʠ ʪʦʚʱʠʥʫ ʰʘʨʫ 0,035 ʤʤ (ʨʠʩ. 6.7), ʥʘʪʠʩʥʫʪʠ ʆʢ. 

ʂʣʘʮʥʫʪʠ ʃʂ ʜʚʽʯʽ ʟʘ ʥʘʟʚʦʶ Prepreg (Prepreg - ʧʨʦʢʣʘʜʢʦʚʘ 

ʩʢʣʦʪʢʘʥʠʥʘ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ).ɺʽʜʢʨʠʻʪʴʩʷ ʦʜʥʦʡʤʝʥʥʝ ʚʽʢʥʦ, ʚ ʷʢʦʤʫ ʟʘʜʘʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʫ - ʡʦʛʦ ʪʦʚʱʠʥʫ 0.13 ʽ ʢʦʝʬʽʮʽʻʥʪ ʜʽʝʣʝʢʪʨʠʯʥʦʾ 

ʧʨʦʥʠʢʥʦʩʪʽ 4.5 (ʨʠʩ. 6.8). 
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ʈʠʩ. 6.7     ʈʠʩ. 6.8 

 

ɼʚʽʯʽ ʃʂ ʢʣʘʮʥʫʪʠ ʥʘ ʥʘʟʚʽ Core (ʷʜʨʦ, ʦʩʥʦʚʘ), ʚ ʷʢʦʤʫ ʟʘʜʘʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʫ FR-4 (ʩʢʣʦʪʝʢʩʪʦʣʽʪ), ʡʦʛʦ ʪʦʚʱʠʥʫ 0,51 ʤʤ ʽ 

ʢʦʝʬʽʮʽʻʥʪ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ 4.5 (ʨʠʩ. 6.9). ʅʠʞʥʽʡ Prepreg 

ʥʘʣʘʰʪʫʚʘʪʠ ʘʥʘʣʦʛʽʯʥʦ ʚʝʨʭʥʴʦʤʫ. ʆʪʨʠʤʘʣʠ ʧʣʘʪʫ ʪʦʚʱʠʥʦʶ 0,97 ʤʤ 

(ʨʠʩ. 6.10). 

 

  
 

ʈʠʩ. 6.9        ʈʠʩ. 6.10 

 

ʈʦʟʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʨʘʜʽʦʝʣʝʤʝʥʪʽʚ ʥʘ ʜʨʫʢʦʚʘʥʽʡ ʧʣʘʪʽ 

ʉʬʦʨʤʫʚʘʪʠ ʢʦʥʪʫʨ ʧʣʘʪʠ. ɿʘʜʘʪʠ ʢʨʦʢ ʩʽʪʢʠ 1 ʤʤ, ʜʣʷ ʯʦʛʦ, ʥʘʪʠʩʥʫʚʰʠ 

ʢʣʘʚʽʰʫ G, ʫ ʚʠʧʘʜʘʶʯʦʤʫ ʚʽʢʥʽ ʚʠʙʨʘʪʠ 1 ʤʤ. ʇʦʪʽʤ ʧʦʩʪʘʚʠʪʠ ʧʦʯʘʪʦʢ 

ʢʦʦʨʜʠʥʘʪ, ʚʠʢʦʥʘʚʰʠ ʢʦʤʘʥʜʠ ʇʨʘʚʢʘ / ʇʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ / ʋʩʪʘʥʦʚʢʘ. 

ʅʘʪʠʩʥʫʪʠ ʃʂ. ʇʝʨʝʚʝʩʪʠ ʢʫʨʩʦʨ ʚ ʙʫʜʴ-ʷʢʫ ʪʦʯʢʫ ʽ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʇʨʦʝʢʪ 

(ʉ) (ʘʙʦ ʇʨʦʝʢʪ (D)) / ʌʦʨʤʘ ʧʣʘʪʠ / ɿʤʽʥʠʪʠ ʢʦʥʪʫʨ ʧʣʘʪʠ (ʨʠʩ. 6.11, ʘ). 

ʅʘʪʠʩʥʫʪʠ ʃʂ. ʉʬʦʨʤʫʚʘʪʠ ʧʣʘʪʫ ʨʦʟʤʽʨʘʤʠ 40ʭ40 ʤʤ. 

ɼʣʷ ʮʴʦʛʦ, ʥʘʪʠʩʥʫʚʰʠ ʃʂ ʥʘ ʧʦʪʨʽʙʥʽʡ ʪʦʯʮʽ (0,0), ʟʘʜʘʪʠ ʪʠʤ ʩʘʤʠʤ 

ʧʝʨʰʫ ʪʦʯʢʫ ʢʦʥʪʫʨʫ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ (ɼʇ). ʇʦʪʽʤ ʧʝʨʝʚʝʩʪʠ ʢʫʨʩʦʨ ʚ ʪʦʯʢʫ 

(40; 0), ʘʙʦ, ʥʘʪʠʩʥʫʚʰʠ ʢʣʘʚʽʰʫ J, ʚʠʙʨʘʪʠ ʃʂ ʫ ʚʠʧʘʜʘʶʯʦʤʫ ʤʝʥʶ ʅʦʚʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ Jump To Location, ʚ ʷʢʦʤʫ ʟʘʜʘʪʠ 



74 

 

ʢʦʦʨʜʠʥʘʪʠ ʜʨʫʛʦʾ ʪʦʯʢʠ. ʅʘʪʠʩʥʫʪʠ ʆʢ. ɼʘʣʽ ʟʘʜʘʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʨʝʪʴʦʾ ʪʦʯʢʠ, 

ʟʥʦʚʫ ʥʘʪʠʩʥʫʚʰʠ J ʽ ʫ ʚʠʧʘʜʘʶʯʦʤʫ ʚʽʢʥʽ ʟʘʧʠʩʘʪʠ (40; 40). ʅʘʪʠʩʥʫʪʠ ʆʢ, 

ʜʘʣʽ (0; 40) ʽ ʟʥʦʚʫ ʆʢ ʽ ʥʘʪʠʩʥʫʪʠ ʇʂ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʦ ʢʦʥʪʫʨ 

ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ (ɼʇ) ʨʦʟʤʽʨʘʤʠ 40ʭ40 ʤʤ (ʨʠʩ. 6.11, ʙ). ɿʙʝʨʝʛʪʠ ʦʪʨʠʤʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ. ɼʣʷ ʮʴʦʛʦ ʚʠ- ʢʦʥʘʪʠ - ʌʘʡʣ / ɿʙʝʨʝʛʪʠ ʚʩʽ. 

 

 
ʈʠʩ. 6.11, ʘ 

 

 

ʈʠʩ. 6.11, ʙ 

 

ɺʠʢʦʥʘʪʠ ʽʤʧʦʨʪ ʨʦʟʨʦʙʣʝʥʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʩʭʝʤʠ ʚ ʨʝʜʘʢʪʦʨ PCB. ɼʣʷ 

ʮʴʦʛʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʇʨʦʝʢʪ / Import Changes From ɼʨʫʢʦʚʘʥʘ ʧʣʘʪʘ. 

PrjPcb. ʇʽʩʣʷ ʮʴʦʛʦ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʽʢʥʦ ʇʝʨʝʣʽʢ ʟʤʽʥ. ʋ ʥʴʦʤʫ ʥʘʪʠʩʥʫʪʠ 

ʢʥʦʧʢʫ ʇʝʨʝʚʽʨʠʪʠ, ʘ ʧʦʪʽʤ ɺʠʢʦʥʘʪʠ. ʗʢʱʦ ʥʝʤʘʻ ʧʦʤʠʣʦʢ, ʪʦ ʚ ʨʦʟʜʽʣʽ 

ʉʪʘʪʫʩ ʚ ʢʦʣʦʥʢʘʭ ʇʝʨʝʚʽʨʢʘ  ̔ɿʘʩʪʦʩʫʚʘʪʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʟʝʣʝʥʽ ʛʘʣʦʯʢʠ (ʨʠʩ. 

6.12). ʅʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ɿʘʢʨʠʪʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʝʜʘʢʪʦʨʦʤ PCB 

ʩʭʝʤʘ ʝʣʝʢʪʨʠʯʥʘ ʧʨʠʥʮʠʧʦʚʘ ʧʝʨʝʪʚʦʨʝʥʘ ʚ ʩʭʝʤʫ ʟ'ʻʜʥʘʥʥʷ ʢʦʨʧʫʩʽʚ ɽʈɽ. ɰʾ 

ʤʘʣʶʥʦʢ ʟ'ʷʚʠʪʴʩʷ ʧʨʘʚʦʨʫʯ ʟʥʠʟʫ ʚʽʜ ʢʦʥʪʫʨʫ ʩʪʚʦʨʝʥʦʾ ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ (ɼʇ) 

(ʨʠʩ. 6.13). 
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ʈʠʩ. 6.12 

 

 
ʈʠʩ. 6.13 

 

ʊʝʧʝʨ ʚʠʢʦʥʘʪʠ ʨʦʟʤʽʱʝʥʥʷ ɽʈɽ ʥʘ ʢʦʥʪʫʨʽ ɼʇ. ʉʧʦʯʘʪʢʫ ʧʦʩʪʘʚʠʪʠ ʢʨʦʢ 

ʩʽʪʢʠ ʥʘ ɼʇ = 0,625 ʤʤ. ʇʦʚ'ʷʟʘʥʦ ʮʝ ʟ ʪʠʤ, ʱʦ ʜʘʥʠʡ ʢʨʦʢ ʢʨʘʪʥʠʡ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʚʠʚʦʜʘʤʠ ʥʘ ʢʦʨʧʫʩʽ ʽʥʪʝʛʨʘʣʴʥʠʭ ʩʭʝʤ (2,5 ʤʤ.). ɼʣʷ ʮʴʦʛʦ ʢʣʘʮʥʫʪʠ ʇʂ ʥʘ 
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ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʽ ʫ ʚʠʧʘʜʘʶʯʦʤʫ ʤʝʥʶ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʠ ʆʧʮʽʾ / ɺʣʘʩʪʠʚʦʩʪʽ 

ʧʣʘʪʠ ʽ ʥʘʪʠʩʥʫʪʠ ʃʂ (ʨʠʩ. 6.14). 

 

 
ʈʠʩ. 6.14 

 

ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʇʘʨʘʤʝʪʨʠ ʧʣʘʪʠ. ʋ ʥʴʦʤʫ ʟʘʜʘʪʠ ʦʜʠʥʠʮʽ ʚʠʤʽʨʫ 

Metric,  ʢʨʦʢ ʩʽʪʢʠ ʧʦ ʍ ʽ Y 0,625 ʤʤ, ʩʽʪʢʘ ʢʦʤʧʦʥʝʥʪʽʚ 0,625 ʤʤ ʽ ʝʣʝʢʪʨʠʯʥʘ 

ʩʽʪʢʘ 0,625 ʤʤ, ʥʘʪʠʩʥʫʪʠ ʆʂ (ʨʠʩ. 6,15, ʘ). 

 

 

ʈʠʩ. 6.15, ʘ 

 


