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ɺʚʝʜʝʥʠʝ 
 
ʉʠʩʪʝʤʘ APM Base ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʢʘʢ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʩ 

APM WinMachine ʠ APM Civil Engineering , ʪʘʢ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʙʘʟ ʜʘʥʥʳʭ. 
ʇʨʠ ʨʘʙʦʪʝ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ APM Base ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ: 

¶ ʇʦʜʢʣʶʯʘʪʴ ʧʦʩʪʘʚʣʷʝʤʳʝ ʩ ʩʠʩʪʝʤʘʤʠ APM ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʨʠ ʨʘ-
ʙʦʪʝ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ; 

¶ ɼʦʙʘʚʣʷʪʴ ʚ ʩʪʨʫʢʪʫʨʫ ʙʘʟ ʜʘʥʥʳʭ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʩ ʩʠʩʪʝʤʘʤʠ APM ʩʚʦʠ ʨʘʟʜʝʣʳ, 
ʛʨʫʧʧʳ, ʦʙʲʝʢʪʳ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʨʘʩʯʝʪʥʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʫʣʷʭ. 

¶ ʉʦʟʜʘʚʘʪʴ ʩʚʦʶ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ, ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʠʥʬʦʨʤʘʮʠʶ ʚ 
ʨʘʩʯʝʪʥʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʫʣʷʭ. 

¶ ɺʳʛʨʫʞʘʪʴ ʜʘʥʥʳʝ ʠʟ ʙʘʟ ʜʘʥʥʳʭ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʭ ʚ ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ ʥʘ ʜʠʩʢʝ.  

¶ ʕʢʩʧʦʨʪʠʨʦʚʘʪʴ ʯʘʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʝʝ ʩʦʭʨʘʥʝʥʠʝʤ ʚ ʜʨʫʛʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. 
 
ɹʘʟʘ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤ APM. ʀʥ-

ʬʦʨʤʘʮʠʷ, ʨʘʟʤʝʱʝʥʥʘʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʤʦʞʝʪ ʙʳʪʴ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʘ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʠʥ-
ʮʠʧʫ: 

¶ ʏʠʩʣʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮ (ʜʦʧʫʩʢʠ, ʧʦʩʘʜʢʠ, ʢʚʘʣʠʪʝʪʳ ʠ ʪ.ʧ.); 

¶ ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ APM Graph (ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʬʘʡʣ APM Graph). 

¶ ʊʝʢʩʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ); 

¶ ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʢʘʢ ʜʦʧʦʣʥʝʥʠʝ ʢ ʪʝʢʩʪʦʚʦʡ (ʨʠʩʫʥʢʠ). 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʦʤʫ ʠ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠ ʁ
ʉʠʩʪʝʤʘ ɸʈʄ Base ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʨʝʜʘʭ ʩʝʤʝʡʩʪʚʘ 

Windows (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ MS Windows  Vista, 7, 8  ʠ  Microsoft Windows Server 2008). ʂʦʤʧʴʶʪʝʨ 
ʜʦʣʞʝʥ ʙʳʪʴ ʩ ʜʚʫʤʷ ʧʨʦʮʝʩʩʦʨʘʤʠ (ʷʜʨʘʤʠ), ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ 64-ʭ ʨʘʟʨʷʜʥʫʶ ʘʜʨʝʩʘʮʠʶ. 
ʆʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ - 4 ɻʙʘʡʪʘ. ʈʘʟʤʝʨ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ 500 
ɻʙʘʡʪ. ɺʠʜʝʦʢʘʨʪʘ Radeon ʠʣʠ Nvidia ʩ ʘʧʧʘʨʘʪʥʦʡ ʧʦʜʜʝʨʞʢʦʡ OpenGL. 

ʂʨʘʪʢʠʡ ʧʫʪʝʚʦʜʠʪʝʣʴ ʧʦ ʨʫʢʦʚʦʜʩʪʚʫ 
ɺʚʝʜʝʥʠʝ (ʥʘʩʪʦʷʱʠʡ ʨʘʟʜʝʣ) ʩʦʜʝʨʞʠʪ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ɸʈʄ Base, ʧʨʠʚʦʜʷʪ-

ʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʦʤʫ ʠ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ. 
 
ɻʣʘʚʘ 1. ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ APM Base ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʙʘʟʳ 

ʜʳʥʥʳʭ, ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ, ʦʩʥʦʚʥʳʝ ʧʨʠʝʤʳ ʨʘʙʦʪʳ: ʦʪʢʨʳʪʠʝ ʠ ʩʦʟʜʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ, 
ʨʘʙʦʪʘ ʩ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤʠ, ʧʦʠʩʢ ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ. ɺ ʛʣʘʚʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ 
ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ï ʛʣʘʚʥʦʛʦ ʤʝʥʶ, ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ 
ʩʧʨʘʚʦʯʥʠʢ ʢʦʤʘʥʜ. 

 

ɻʣʘʚʘ 2. ʆʙʲʝʢʪʳ APM Base ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪ ʨʘʙʦʪʫ ʩ ʦʙʲʝʢʪʘʤʠ ʙʘʟ ʜʘʥʥʳʭ: ʧʘʧ-
ʢʦʡ, ʛʨʫʧʧʦʡ, ʪʘʙʣʠʮʝʡ, ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ɸʈʄ Graph, ʬʘʡʣʦʤ ɸʈʄ Graph, ʨʠʩʫʥʢʦʤ, 
ʪʝʢʩʪʦʤ. ʇʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʩʝʭ ʢʦʤʘʥʜ ʠ ʧʠʢʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʥʶ 
ʩʠʩʪʝʤʳ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʝ̡ʢʪʘ ʙʘʟʳ ʜʘʥʥʳʭ.  

 

ɻʣʘʚʘ 3. ʇʦʣʝʟʥʳʝ ʥʘʩʪʨʦʡʢʠ  ʩʦʜʝʨʞʠʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʩʪʨʦʡʢʝ ʠʥʪʝʨʬʝʡʩʘ ʩʠʩʪʝ-
ʤʳ APM Base. 
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ɻʣʘʚʘ 1. ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ APM Base 

ʆʪʢʨʳʪʠʝ/ʉʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ 
ɿʘʧʫʩʢ ɸʈʄ Base ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʘʥʜʦʡ ʤʝʥʶ Windows ʇʫʩʢ | ʇʨʦ-

ʛʨʘʤʤʳ | APM WinMachine |  ɸʈʄ Base. ɻʨʫʧʧʘ APM WinMachine ʩʦʟʜʘʝʪʩʷ ʧʨʠ ʫʩʪʘʥʦʚʢʝ 

ʩʠʩʪʝʤʳ. ɿʘʧʫʩʢ ɸʈʄ Base ʚʦʟʤʦʞʝʥ ʪʘʢʞʝ ʠʟ ʛʨʫʧʧʳ ɹʘʟʳ ʜʘʥʥʳʭ ʦʙʦʣʦʯʢʠ APM Integrator. 
ʗʨʣʳʢ APM Integrator ʨʘʟʤʝʱʘʝʪʩʷ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ APM WinMachine ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ. ɺʳ-
ʧʦʣʥʝʥʠʝ ʜʘʥʥʳʭ ʢʦʤʘʥʜ ʧʨʠʚʝʜʝʪ ʢ ʦʪʢʨʳʪʠʶ ʦʩʥʦʚʥʦʛʦ ʦʢʥʘ APM Base. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʩʥʦʚʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʙʘʟʳ ʜʘʥʥʳʭ ʦʪʢʨʳʪʦ, ʩʣʝʜʫʝʪ ʦʪʢʨʳʪʴ ʥʝʦʙ-
ʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ ʙʘʟʳ ʜʘʥʥʳʭ. ɼʣʷ ʦʪʢʨʳʪʠʷ ʢʦʥʢʨʝʪʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ (ʠʣʠ ʚʩʝʭ ʩʨʘʟʫ), ʘ 

ʪʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ  çʆʪʢʨʳʪʴ ʙʘ-

ʟʫè, ʥʘʭʦʜʷʱʫʶʩʷ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʦʩʥʦʚʥʦʛʦ ʦʢʥʘ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʵʪʦʡ 
ʢʥʦʧʢʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʄʝʥʝʜʞʝʨ ʙʘʟ ʜʘʥʥʳʭ (ʨʠʩ. 1.1). 

 

 
ʈʠʩ. 1.1 ʄʝʥʝʜʞʝʨ ʙʘʟ ʜʘʥʥʳʭ APM Base. 

 

ɺ ʵʪʦʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʩʧʠʩʦʢ ʧʦʜʢʣʶʯʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʩ ʢʦʪʦʨʳʤʠ 
ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʢʦʥʢʨʝʪʥʦʡ ʙʘʟʦʡ 
ʜʘʥʥʳʭ, ʩʣʝʜʫʝʪ ʧʦʩʪʘʚʠʪʴ ʬʣʘʞʦʢ ʚ ʛʨʘʬʝ ʆʪʢʨʳʪʴ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʩʪʦʣʙʮʳ ʩʧʠʩʢʘ. 

ʊʦʣʴʢʦ ʥʘ ʯʪʝʥʠʝ ï ʦʪʤʝʯʝʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʠ ʦʪʢʨʳʪʠʠ ʙʫʜʫʪ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʨʝʜʘʢ-
ʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ (ʠʟʤʝʥʝʥʠʝ / ʫʜʘʣʝʥʠʝ / ʧʝʨʝʤʝʱʝʥʠʝ / ʜʦʙʘʚʣʝʥʠʝ). 

ʀʤʷ ʙʘʟʳ ï ʠʤʷ ʬʘʡʣʘ (*.mbd) ʙʘʟʳ ʜʘʥʥʳʭ MS Access. 
ʇʫʪʴ ʢ ʙʘʟʝ ï ʧʫʪʴ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘ ʣʦʢʘʣʴʥʦʤ ʠʣʠ ʩʝʪʝʚʦʤ ʜʠʩʢʝ. 
ʆʪʢʨʳʪʴ ï ʦʪʤʝʯʝʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʙʫʜʫʪ ʦʪʢʨʳʪʳ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʆʢè 
ʊʝʢʫʱʠʡ ʷʟʳʢ ï ʷʟʳʢ, ʚʳʙʨʘʥʥʳʡ ʚ ʢʘʯʝʩʪʚʝ ʪʝʢʫʱʝʛʦ ʜʣʷ ʙʘʟʳ ʜʘʥʥʳʭ. 
ɹʘʟʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪʜʝʣʴʥʦ. ʇʨʠ ʫʩʪʘʥʦʚ-

ʢʝ ʙʘʟ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʙʘʟʳ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʧʘʧʢʘʭ (ʩʤ. ʥʠʞʝ). 
ʅʘʩʪʦʷʱʘʷ ʚʝʨʩʠʷ ʩʠʩʪʝʤʳ ɸʈʄ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʙʘʟʳ ʜʘʥʥʳʭ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ): 
ʄʝʭʘʥʠʯʝʩʢʘʷ: 

C:\Documents and Settings\All Users\Application Data\APM Winmachine 2009\DataBase\APM Mechanical Data 
ʉʝʯʝʥʠ :̫ 

C:\Documents and Settings\All Users\Application Data\APM Winmachine 2009\DataBase\APM Section Data 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ: 

C:\Documents and Settings\All Users\Application Data\APM Winmachine 2009\DataBase\APM Technology Data 
ʉʪʨʦʠʪʝʣʴʥʘʷ: 

C:\Documents and Settings\All Users\Application Data\APM Winmachine 2009\DataBase\APM Construction Data 

 
ʉ ʧʦʤʦʱʴʶ ʥʘʞʘʪʠʷ ʢʥʦʧʦʢ ʚ ʵʪʦʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʤʦʞʥʦ: 

¶ ʂʥʦʧʢʘ çʆʢè ð ʧʦʜʪʚʝʨʜʠʪʴ ʚʥʝʩʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʪʦʤ ʦʢʥʝ; 

¶ ʂʥʦʧʢʘ çʉʦʟʜʘʪʴ ʙʘʟʫéè ð ʧʦʟʚʦʣʷʝʪ ʟʘʧʫʩʪʠʪʴ ʤʝʭʘʥʠʟʤ ʩʦʟʜʘʥʠʷ ʰʘʙʣʦʥʘ ʥʦʚʦʡ ʧʫ-
ʩʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʝʝ ʚ ʩʧʠʩʦʢ ʧʦʜʢʣʶʯʝʥʥʳʭ ʙʘʟ. 
ɺʦ-ʧʝʨʚʳʭ, ʩʠʩʪʝʤʘ ʧʨʝʜʣʦʞʠʪ ʫʢʘʟʘʪʴ ʧʘʧʢʫ ʠ ʚʚʝʩʪʠ ʠʤʷ ʬʘʡʣʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʥʦʚʦʡ 

ʙʘʟʳ ʜʘʥʥʳʭ. ɺʦ-ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʝʢʫʱʝʡ ʷʟʳʢ ʙʘʟʳ ʜʘʥʥʳʭ (ʨʠʩ. 1.2). ɼʘʣʝʝ ʩʠ-
ʩʪʝʤʘ ʜʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʣʦʞʠʪ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʦʣʴ ʥʘ ʙʘʟʫ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʧʘʨʦʣʷ 
ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʟʘʧʨʘʰʠʚʘʪʴ ʝʛʦ ʧʨʠ ʢʘʞʜʦʤ ʦʪʢʨʳʪʠʠ ʙʘʟʳ ʜʘʥʥʳʭ. 
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ʈʠʩ. 1.2 ʊʝʢʫʱʠʡ ʷʟʳʢ ʙʘʟʳ. 

 
ʈʠʩ. 1.3 ʄʝʥʝʜʞʝʨ ʧʘʨʦʣʝʡ. 

 

¶  çʋʜʘʣʠʪʴ ʙʘʟʫè ð ʫʙʨʘʪʴ ʚʳʜʝʣʝʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʠʟ ʩʧʠʩʢʘ ʧʦʜʢʣʶʯʝʥʥʳʭ ʙʘʟ, ʥʦ ʦʩʪʘ-
ʚʠʪ ʝʝ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ.  

¶ çɼʦʙʘʚʠʪʴ ʙʘʟʫè ð ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʚ ʩʧʠʩʦʢ ʩʫʱʝʩʪʚʫʶʱʫʶ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʙʘʟʫ 
ʜʘʥʥʳʭ, ʜʘʥʥʳʝ ʠʟ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʩʯʝʪʥʳʤʠ ʠ ʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘ-
ʤʠ. 

¶ çʆʙʥʦʚʠʪʴè ð ʦʙʥʦʚʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʫʪʠ. ʇʦʷʚʣʷ-
ʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.mdb. 

¶ çʇʝʨʝʢʣʶʯʝʥʠʝ ʷʟʳʢʘéè ð ʧʝʨʝʢʣʶʯʝʥʠʷ ʷʟʳʢʘ ʙʘʟʳ. ʂʦʤʘʥʜʳ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ 
ʦʢʥʦ (ʨʠʩ. 1.2), ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʷʟʳʢ ʢʦʤʤʝʥʪʘʨʠʝʚ ʙʘʟʳ ʜʘʥʥʳʭ. ɺʳʙʦʨ ʷʟʳʢʘ, 
ʦʪʣʠʯʥʦʛʦ ʦʪ ʪʝʢʫʱʝʛʦ, ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʟʥʘʯʘʣʴʥʦ ʙʘʟʘ ʜʘʥʥʳʭ ʩʦʟʜʘ-
ʥʘ ʩ ʧʦʜʜʝʨʞʢʦʡ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʦʚ. ʂʦʤʘʥʜʘ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʜʣʷ ʥʝʦʪʢʨʳʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 
ʠ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʤ ʚʳʙʦʨʘ ʷʟʳʢʘ ʦʪʢʨʳʚʘʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʈʘʩʩʤʦʪʨʠʤ ʢʦ-
ʤʘʥʜʳ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʷʟʳʢʘʤʠ (ʨʠʩ. 1.4). 

o ɿʘʛʨʫʟʠʪʴ ï ʟʘʛʨʫʟʠʪʴ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʚʳʙʨʘʥʥʳʡ ʷʟʳʢ ʠ ʚʦʟʚʨʘʪ ʢ ʧʨʝʜʳʜʫʱʝʤʫ 
ʜʠʘʣʦʛʦʚʦʤʫ ʦʢʥʫ.  

o ʋʜʘʣʠʪʴ ʷʟʳʢ ï ʫʜʘʣʝʥʠʷ ʷʟʳʢʘ ʠʟ ʩʧʠʩʢʘ. ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʜʦʩʪʫʧʥʘ ʪʘʢʞʝ ʠʟ ʢʦʥ-
ʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. ʋʜʘʣʠʪʴ ʦʩʥʦʚʥʦʡ ʷʟʳʢ Russian ï ʥʝʣʴʟʷ. 

o ɼʦʙʘʚʠʪʴ ʷʟʳʢ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦé ï ʜʦʙʘʚʣʝʥʠʝ ʚ ʩʧʠʩʦʢ ʥʦʚʦʛʦ ʷʟʳʢʘ 
ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ (ʨʠʩ. 1.5) ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʙʨʘʥʥʦʛʦ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ 
ʢʦʤʤʝʥʪʘʨʠʠ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʤ ʷʟʳʢʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ. ʅʝʜʦʩʪʫʧʥʳʤʠ ʙʫ-
ʜʫʪ ʢʦʤʤʝʥʪʘʨʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠʟ-
ʣʦʞʝʥʦ ʚ ʨʘʟʜʝʣʝ ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɻʣʘʚʳ 2), ʢʦʤʤʝʥʪʘʨʠʠ ʠ ʩʦʦʙʱʝʥʠʷ 
ʧʝʨʝʤʝʥʥʳʭ ʩʦʦʙʱʝʥʠʷ, ʩʦʟʜʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʛʦʷʟʳʯʥʦʩʪʠ. ɼʘʥʥʘʷ ʢʦʤʘʥ-
ʜʘ ʜʦʩʪʫʧʥʘ ʪʘʢʞʝ ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. 

o ʆʪʤʝʥʘ ï ʢʦʤʘʥʜʘ ʟʘʢʨʳʚʘʝʪ ʦʢʥʦ ʙʝʟ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ. 
 

 
ʈʠʩ. 1.4 ʆʢʥʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʷʟʳʢʘʤʠ. 

 
ʈʠʩ. 1.5 ɼʦʩʪʫʧʥʳʝ ʷʟʳʢʠ. 

 
ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʭʦʯʝʪ ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʄʝʥʝʜʞʝʨ ʙʘʟ ʜʘʥʥʳʭ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ 

ʚʥʝʩʝʥʥʳʭ ʚ ʥʝʛʦ ʠʟʤʝʥʝʥʠʡ, ʪʦ ʝʤʫ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ Esc ʥʘ ʢʣʘʚʠʘʪʫʨʝ. 
ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʘʟʘ(ʳ) ʜʘʥʥʳʭ, ʢʦʪʦʨʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʭʦʯʝʪ ʦʪʢʨʳʪʴ, ʧʦʤʝʯʝʥʘ ʬʣʘʞʢʦʤ, 

ʠ ʥʘʞʘʪʘ ʢʥʦʧʢʘ çʆʢè, ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʙʘʟʳ ʜʘʥʥʳʭ ʙʫʜʝʪ ʚʠʜʥʘ ʝʝ ʩʪʨʫʢʪʫʨʘ (ʨʠʩ. 1.6). 
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ʈʠʩ. 1.6 ʆʢʥʦ ʙʘʟʳ ʜʘʥʥʳʭ APM Mechanical Base. 

ʆʙʲʝʢʪʳ ʙʘʟʳ ʜʘʥʥʳʭ 
ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʧʨʝʜʩʪʦʠʪ ʝʝ ʥʘʧʦʣʥʠʪʴ. ɼʣʷ ʵʪʦʛʦ, ʥʘʞʘʚ ʧʨʘʚʫʶ ʢʣʘ-
ʚʠʰʫ ʤʳʰʠ ʚ ʜʝʨʝʚʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʚʳʙʝʨʝʪʝ ʚ ʧʦʷʚʠʚ-
ʰʝʤʩʷ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ (ʨʠʩ. 1.7) ʦʜʠʥ ʠʟ ʧʫʥʢʪʦʚ. 

 ʉʦʟʜʘʪʴ ʧʘʧʢʫé ð ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʩʦʟʜʘʥʘ 

ʥʦʚʘʷ ʧʘʧʢʘ, ʠʤʷ ʢʦʪʦʨʦʡ ʥʫʞʥʦ ʙʫʜʝʪ ʚʚʝʩʪʠ ʚ ʜʠʘʣʦʛʦ-
ʚʦʤ ʦʢʥʝ ʉʦʟʜʘʪʴ ʧʘʧʢʫé 

 
ʈʠʩ. 1.7  ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ 
ʩʦʟʜʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. 

ɺʦʟʤʦʞʝʥ ʪʘʢʞʝ ʠʤʧʦʨʪ ʜʘʥʥʳʭ ʠʟ ɸʈʄ Base ʙʘʟʳ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 
ʢʦʤʘʥʜʫ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. 

ɺ ʦʢʥʝ APM Base, ʚ ʝʛʦ ʣʝʚʦʡ ʯʘʩʪʠ, ʧʦʢʘʟʳʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʦʪʢʨʳʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʝʝ 
ʜʝʨʝʚʦ. ʉʪʨʫʢʪʫʨʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶɦ ʠʭ ʦʙʲʝʢʪʦʚ: 

 ʇʘʧʢʠ, ʠʤʝʶʱʠʝ ʪʦ ʞʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʠ ʧʘʧʢʘ (ʜʠʨʝʢʪʦʨʠʷ) ʚ ʩʠʩʪʝʤʝ Windows. ɺ ʨʝʜʘʢʪʦʨʝ 
ʙʘʟʳ ʜʘʥʥʳʭ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʨʦʩʤʦʪʨ ʩʦʜʝʨʞʠʤʦʛʦ ʢʦʥʢʨʝʪʥʦʡ ʧʘʧʢʠ. ʇʘʧʢʘ ʦʙʦʟʥʘʯʘʝʪ-
ʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʟʥʘʯʢʦʤ, ʧʨʠʥʷʪʳʤ ʚ ʩʠʩʪʝʤʝ Windows. 

 ɻʨʫʧʧʳ ʦʙʲʝʢʪʦʚ ð ʦʙʲʝʢʪ ʙʘʟʳ ʜʘʥʥʳʭ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʧʘ-
ʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ʂ ʛʨʫʧʧʝ ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 
ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʙʦʣʪʘ (ʩʤ. ʨʘʟʜʝʣ ʢʨʝʧʝʞʥʳʝ ʵʣʝʤʝʥʪʳ ʤʝʭʘʥʠʯʝ-
ʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ), ʥʦ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʝʝ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ (ʚʠʜ ʩʧʝʨʝʜʠ, ʚʠʜ ʩʣʝʚʘ, ʨʘʟʨʝʟ 
ʠ ʪ.ʧ.). ʉ ʯʠʩʣʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʛʨʫʧʧʳ ʤʦʜʝʣʝʡ ʨʘʙʦʪʘʶʪ ʨʘʟʣʠʯʥʳʝ ʨʘʩʯʝʪʥʳʝ ʧʨʦ-
ʛʨʘʤʤʳ. ɺ ʨʝʜʘʢʪʦʨʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦ ʪʘʢʞʝ ʦʪʢʨʳʪʴ ʛʨʫʧʧʫ ʦʙʲʝʢʪʦʚ (ʢʘʢ ʧʘʧʢʫ) ʠ 
ʧʦʩʤʦʪʨʝʪʴ ʢʘʢʠʝ ʤʦʜʝʣʠ ʚʭʦʜʷʪ ʚ ʝʝ ʩʦʩʪʘʚ. ɺ ʛʨʫʧʧʫ ʥʝʣʴʟʷ ʦʙʲʝʜʠʥʠʪʴ ʤʦʜʝʣʠ, ʝʩʣʠ ʦʜ-
ʥʘ ʠ ʪʘ ʞʝ ʧʝʨʝʤʝʥʥʘʷ ʚ ʥʠʭ ʠʤʝʝʪ ʨʘʟʥʳʝ ʚʳʨʘʞʝʥʠʷ ʠʣʠ ʚ ʜʘʥʥʳʭ ʤʦʜʝʣʠ ʩʦʜʝʨʞʠʪʩʷ 
ʨʘʟʥʦʝ ʯʠʩʣʦ ʩʪʨʦʢ. 

ʇʘʥʝʣʠ 
ʠʥʩʪʨʫʤʝʥʪʦʚ ɻʣʘʚʥʦʝ ʤʝʥʶ ɼʝʨʝʚʦ ɹɼ 

ɿʘʛʦʣʦʚʦʢ ʦʢʥʘ 
ʦʙʲʝʢʪʘ ɹɼ 

ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ 
ʨʫʤʝʥʪʦʚ 

ɺʢʣʘʜʢʠ 
ʦʪʢʨʪrʳʭ ɹɼ 

ɺʢʣʘʜʢʠ ʵʣʝʤʝʥʪʦʚ  
ʦʪʢʨʳʪʳʭ ʦʙʲʝʢʪʦʚ ɹɼ 

ʂʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ 
ʦʢʥʘʤʠ ʦʙʝ̡ʢʪʦʚ ɹɼ 

ʂʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ 
ʦʪʢʨʪrʳʤʠ ɹɼ 
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 ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ APM Graph ð ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʛʨʫʧʧʳ 
ʦʙʲʝʢʪʦʚ, ʠʣʠ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʘʚʝ ʧʘʧʢʠ. ʇʘʨʘʤʝʪʨʳ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ  ʧʦʢʘʟʳ-
ʚʘʝʪʩʷ ʚ ʦʢʥʝ ɼʘʥʥʳʝ, ʘ ʚ ʦʢʥʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʧʦʢʘʟʳʚʘʝʪʩʷ ʚʠʜ ʵʪʦʡ ʤʦʜʝʣʠ 
ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʝʝ ʪʠʧʦʨʘʟʤʝʨʘ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʶʪʩʷ ʦʰʠʙʢʠ (ʝʩʣʠ 
ʦʥʠ ʠʤʝʶʪ ʤʝʩʪʦ) ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʦʨʘʟʤʝʨʘ ʤʦʜʝʣʠ. ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ 
ʙʳʪʴ ʚʩʪʘʚʣʝʥʘ ʚ ʯʝʨʪʝʞ ʧʨʠ ʦʪʢʨʳʪʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʠʟ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ. 

  ʌʘʡʣ APM Graph ð ʦʙʲʝʢʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʙʳʯʥʳʡ ʯʝʨʪʝʞ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʨʝ-
ʜʘʢʪʦʨʝ  APM Graph. ɺ ʜʘʥʥʦʡ ʚʝʨʩʠʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ ʚʩʪʘʚʠʪʴ ʵʩʢʠʟ ʚ ʯʝʨʪʝʞ ʧʦ-
ʢʘ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ ʚ ʙʫʜʫʱʝʤ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ. 

 ʊʘʙʣʠʮʘ ð ʦʙʲʝʢʪ, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʷʪʩʷ ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʘʩʯʝʪʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ.  

 ʈʠʩʫʥʦʢ ð ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚ ʩʪʨʫʢʪʫʨʝ ʙʘʟʳ ʜʘʥʥʳʭ, 
ʠʣʠ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʪʘʙʣʠʮʳ. ʕʪʦʪ ʦʙʲʝʢʪ ʠʤʝʝʪ ʧʦʷʩʥʷʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ 
ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʯʝʛʦ-ʣʠʙʦ. 

 ʊʝʢʩʪʦʚʳʡ ʬʘʡʣ ð ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ ʬʦʨʤʘʪʘ *.txt ʠʣʠ *.rtf. ʆʙʲʝʢʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 
ʭʨʘʥʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʧʦʷʩʥʝʥʠʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʪʝʢʩʪʦʚʳʡ 
ʬʘʡʣ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʬʘʡʣ ʣʶʙʦʛʦ ʬʦʨʤʘʪʘ. ʅʘʧʨʠʤʝʨ, *.pdf. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ 
ʧʨʦʩʤʦʪʨ ʜʘʥʥʦʛʦ ʬʘʡʣʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʠʣʦʞʝʥʠʝʤ Windows ï 
ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʤʝʨʘ ʧʨʦʛʨʘʤʤʦʡ Adobe Acrobat.  

ɹʘʟʳ ʜʘʥʥʳʭ ɸʈʄ WinMachine 
ɹʘʟʳ ʜʘʥʥʳʭ, ʧʦʩʪʘʚʣʷʝʤʳʝ ʩ ʩʠʩʪʝʤʦʡ ɸʈʄ WinMachine ʩʦʜʝʨʞʘʪ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʦ-

ʜʝʣʠ ʩʪʘʥʜʘʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ; ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʘʩʯʝʪʥʳʤʠ ʤʦʜʫʣʷʤʠ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦ-
ʩʪʨʦʝʥʠʷ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʥʳʭ ʯʝʨʪʝʞʝʡ; ʠʩʭʦʜʥʳʝ ʪʘʙʣʠʯʥʳʝ ʜʘʥʥʳʝ ʨʘʩʯʝʪʥʳʭ ʤʦʜʫʣʝʡ (ʚr-
ʙʦʨ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʜʰʠʧʥʠʢʦʚ ʢʘʯʝʥʠʷ, ʜʘʥʥʳʝ ʜʣʷ ɸʈʄ Technology Dataé); ʪʘʙʣʠʯʥʳʝ 
ʜʘʥʥʳʝ ʧʦ ʤʝʪʨʦʣʦʛʠʠ, ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʦʙʦʟʥʘʯʝʥʠʶ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡé ʜʣʷ APM Graph. 
ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʜʝʣʦʚ ʩʪʘʥʜʘʨʪʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʚ ʜʨʫʛʠʭ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ APM WinMachine 
ʩʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʫ 1.1. 

ɺʩʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʙʘʟ ʜʘʥʥʳʭ ʚ ʯʝʨʪʝʞʥʦʤ ʨʝʜʘʢʪʦʨʝ APM Graph ʤʦʛʫʪ ʙʳʪʴ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʩʪʘʚʣʝʥʳ ʚ ʯʝʨʪʝʞ. ɼʣʷ ʵʪʦʛʦ ʩʣʫʞʠʪ ʢʦʤʘʥʜʘ APM Graph ʈʠʩʦʚʘʪʴ | ɹʣʦʢ | 

 ɺʩʪʘʚʠʪʴ ʦʙʲʝʢʪ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʦʤʠʤʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʢʦʥʪʫʨʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʦ-

ʜʝʣʠ ʩʦʜʝʨʞʘʪ ʥʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ ʤʦʱʥʦʩʪʴ, ʥʦʤʠʥʘʣʴʥʘʷ ʯʘ-
ʩʪʦʪʘ ʚʨʘʱʝʥʠʷ, ʂʇɼ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ; ʜʠʥʘʤʠʯʝʩʢʘʷ ʠ ʩʪʘʪʠʯʝʩʢʘʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʧʦʜ-
ʰʠʧʥʠʢʦʚ ʠ ʪ.ʜ. ʅʘʣʠʯʠʝ ʪʘʢʦʛʦ ʨʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʘʟʦʡ ʜʘʥʥʳʭ ʢʘʢ 
ʩʧʨʘʚʦʯʥʠʢʦʤ. 

ʂ ʦʙʲʝʢʪʘʤ ʩʪʘʥʜʘʨʪʥʳʭ ʙʘʟ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: ʫʜʘʣʝʥʠʝ, 
ʩʦʭʨʘʥʝʥʠʝ ʢʘʢé, ʪ. ʝ. ʣʶʙʳʝ ʦʧʝʨʘʮʠʠ, ʥʘʨʫʰʘʶʱʠʝ ʮʝʣʦʩʪʥʦʩʪʴ ʧʫʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ 
ʙʘʟ ʜʘʥʥʳʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʦʙʲʝʢʪ, ʪʦ ʩʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ 
ʩʦʟʜʘʪʴ ʢʦʧʠʶ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ (ʜʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʜʦʩʪʫʧʥʘ ʜʣʷ ʚʩʝʭ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʲʝʢʪʦʚ), ʘ 
ʟʘʪʝʤ ʢʦʧʠʶ ʦʙʲʝʢʪʘ ʤʦʞʥʦ ʉʦʭʨʘʥʠʪʴ ʢʘʢé ʜʣʷ ʚʩʪʘʚʢʠ ʚ ʣʙʁʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʙʘʟʫ 
ʜʘʥʥʳʭ. ʆʙʲʝʢʪʳ ʙʘʟ ʜʘʥʥʳʭ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʩ ʩʠʩʪʝʤʦʡ ɸʈʄ WinMachine, ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʝʜʘʢ-
ʪʠʨʦʚʘʥʳ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʩʯʝʪʥʳ-
ʤʠ ʤʦʜʫʣʷʤʠ ʩʠʩʪʝʤʳ. ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʟʘʜʘʪʴ ʧʫʪʴ ʢ ʥʦʚʦʡ ʪʘʙʣʠʮʝ ʜʘʥʥʳʭ. 
ʅʘʩʪʨʦʡʢʘ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʤʦʜʫʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʦʢʫ-
ʤʝʥʪʘʮʠʠ ʢ ʨʘʩʯʝʪʥʳʤ ʤʦʜʫʣʷʤ. 

 
ʊʘʙʣʠʮʘ 1.1 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʤʦʜʫʣʷʤʠ ʩʠʩʪʝʤʳ ɸʈʄ WinMachine. 

ʄʦʜʫʣʴ 
ɸʈʄ 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʚ ʜʝʨʝʚʝ ʙʘʟʳ:  
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʜʘʥʥʳʭ 

 APM Mechanical Data ï ʉʪʘʥʜʘʨʪʳ ï ɻʆʉʊ ï é  

APM Drive éʂʦʨʧʫʩʥʳʝ ʜʝʪʘʣʠ ʠ ʠʭ ʵʣʝʤʝʥʪʳ ï ʂʦʨʧʫʩʘ ʨʝʜʫʢ-
ʪʦʨʦʚé 

ʄʦʜʝʣʠ ʢʦʨʧʫʩʦʚ ʨʝʜʫʢ-
ʪʦʨʦʚ 

APM Graph 
 

éʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ: ɼʦʧʫʩʢʠ ʧʘʨʘʣʣʝʣʴʥʦ-
ʩʪʠ, ʥʘʢʣʦʥʘ ʠ ʪʦʨʮʝʚʦʛʦ ʙʠʝʥʠʷ; ɼʦʧʫʩʢʠ ʮʠʣʠʥʜʨʠ-
ʯʥʦʩʪʠ ʠ ʢʨʫʛʣʦʩʪʠ; ʂʚʘʣʠʪʝʪ; ʅʦʨʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʨʘʟʤʝʨʦʚ; ʅʦʨʤʘʣʴʥʳʝ ʟʥʘʯʝ-
ʥʠʷ ʢʦʥʫʩʥʦʩʪʠ; ʅʦʨʤʘʣʴʥʳʝ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ; 
ʅʦʨʤʘʣʴʥʳʝ ʫʛʣʦʚʳʝ ʨʘʟʤʝʨʳ; ʆʪʢʣʦʥʝʥʠʷ; ɼʦʧʫʩʢʠ 

ɼʘʥʥʳʝ ʢʦʥʪʝʢʩʪʥʳʭ ʠ 
ʚʳʧʘʜʘʶʱʠʭ ʤʝʥʶ ʧʨʠ 
ʧʨʦʩʪʘʥʦʚʢʝ ʨʘʟʤʝʨʦʚ, 
ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ, ʢʚʘʣʠ-
ʪʝʪʦʚ, ʦʪʢʣʦʥʝʥʠʡ é 
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ʩʦʦʩʥʦʩʪʠ, ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ, ʧʝʨʝʩʝʯʝʥʠʷ ʦʩʝʡ ʠ ʨʘ-
ʜʠʘʣʴʥʦʛʦ ʙʠʝʥʠʷ; ʐʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ; 
ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʧʦʣʷ ʜʦʧʫʩʢʦʚ; ʂʣʘʩʩʳ ʰʝʨʦʭʦ-
ʚʘʪʦʩʪʠ 

APM Trans éʄʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ ï ʊʠʧʳ ʧʝʨʝʜʘʯ ï ʎʝʧʠ ï 
ʊʠʧʳ 

ʊʠʧʳ ʮʝʧʝʡ 

éʄʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ ï ʊʠʧʳ ʧʝʨʝʜʘʯ ï ʎʝʧʠ ɼʘʥʥʳʝ ʮʝʧʝʡ 

éʄʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ ï ʊʠʧʳ ʧʝʨʝʜʘʯ ï ʈʝʤʥʠ ɼʘʥʥʳʝ ʨʝʤʥʝʡ 

éʄʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ ï ʊʠʧʳ ʧʝʨʝʜʘʯ ï ʏʝʨʚʷʢ ɼʘʥʥʳʝ ʯʝʨʚʢ̫ʦʚ 

éʄʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ ï  ɿʫʙʯʘʪʳʝ ï é ʄʦʜʝʣʠ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ 

éʄʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ ï  ʐʢʠʚʳ ï é ʄʦʜʝʣʠ ʰʢʠʚʦʚ 

éʄʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ ï ʆʩʝʚʘʷ ʬʦʨʤʘ ʟʫʙʘ 
1(2,3) 

ɼʘʥʥʳʝ ʧʨʦʬʠʣʷ ʟʫʙʘ 

APM Shaft éʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ï ʂʘʥʘʚʢʠ ï é 
éʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ï ʆʪʚʝʨʩʪʠʷ ï é 
éʆʩʠ ʠ ʚʘʣʳ ï ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʚʘʣʘ ï é 
éʆʩʠ ʠ ʚʘʣʳ ï ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʫʯʘʩʪʦʢ ʚʘʣʘ ï é 
éʆʩʠ ʠ ʚʘʣʳ ï ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʫʯʘʩʪʦʢ ʚʘʣʘ ʩ ʨʘ-
ʜʠʘʣɹʥʳʤ ʦʪʚʝʨʩʪʠʝʤ ï é 

ʄʦʜʝʣʠ ʵʣʝʤʝʥʪʦʚ ʚʘʣʘ 

APM Bear éʇʦʜʰʠʧʥʠʢʠ ï ɼʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʥʳʭ ʤʦʜʫʣʝʡ ï 
é 

ɼʘʥʥʳʝ ʙʠʝʥʠʡ ʢʦʣʝʮ ʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜʰʠʧʥʠ-
ʢʦʚ 

APM 
Spring 

éʇʨʫʞʠʥʳ ï é ʄʦʜʝʣʠ ʯʝʨʪʝʞʝʡ ʧʨʫʞʠʥ 

é ʇʨʫʞʠʥʳ ï ʊʘʨʝʣʴʯʘʪʳʝ ʧʨʫʞʠʥʳ ï ɼʘʥʥʳʝ ʜʣʷ 
ʨʘʩʯʝʪʥʳʭ ʤʦʜʫʣʝʡé 

ɼʘʥʥʳʝ ʪʘʨʝʣʴʯʘʪʳʭ 
ʧʨʫʞʠʥ 

APM Graph éʉʚʘʨʢʘ ï ɼʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʥʳʭ ʤʦʜʫʣʝʡ ï é ɼʘʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʡ, ʤʝ-
ʪʦʜʦʚ ʠ ɻʆʉʊʦʚ ʩʚʘʨʢʠ 

APM Graph ʆʩʪʘʣʴʥʳʝ ʨʘʟʜʝʣʳ ʄʦʜʝʣʠ ʩʪʘʥʜʘʨʪʥʳʭ 
ʵʣʝʤʝʥʪʦʚ 

 APM Section Data ï ʉʪʘʥʜʘʨʪ  rï ɻʆʉʊ ï é  

APM Graph éʉʦʨʪʘʤʝʥʪʳ ï é ʄʦʜʝʣʠ ʩʪʘʥʜʘʨʪʥʳʭ 
ʵʣʝʤʝʥʪʦʚ 

APM Graph éʉʦʨʪʘʤʝʥʪ ʩʦʩʪʘʚʥʦʡ ï é ʄʦʜʝʣʠ ʩʪʘʥʜʘʨʪʥʳʭ 
ʵʣʝʤʝʥʪʦʚ 

 APM Construction Data ï ʉʪʘʥʜʘʨʪʳ ï ɻʆʉʊ ï é  

APM Graph ɹʘʣʢʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ (ɻʆʉʊ 20372-90), ɺʦʨʦʪʘ 
(ɻʆʉʊ 18853-73), ʆʢʥʘ (ɻʆʉʊ 11214-86, ɻʆʉʊ 12606-
81), ʇʣʠʪʳ (ɻʆʉʊ 17608-91), ʈʠʛʝʣʠ, ʉʚʘʠ-ʢʦʣʦʥʥʳ 
(ɻʆʉʊ 19804.7-83), ʉʪʨʦʠʪʝʣʴʥʦʝ ʯʝʨʯʝʥʠʝ (ʫʩʣʦʚ-
ʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʝ̡ʢʪʦʚ), ʉʪʫʧʝʥʠ ʙʝʪʦʥʥʳʝ 
(ɻʆʉʊ 8717.0-84), ʌʝʨʤʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ (ɻʆʉʊ 
20213-89), ʊʨʫʙʳ ʯʫʛʫʥʥʳʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ (ɻʆʉʊ 
6942-98) 

ʄʦʜʝʣʠ ʩʪʘʥʜʘʨʪʥʳʭ 
ʵʣʝʤʝʥʪʦʚ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʯʝʨʯʝʥʠʷ 

APM Graph éʉʦʝʜʠʥʝʥʠʷ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ï é ʊʠʧʦʚʳʝ ʤʦʜʝʣʠ ʩʦʝʜʠ-
ʥʝʥʠʡ 

 APM Technology Data  

APM 
Technology 

ʆʙʦʨʫʜʦʚʘʥʠʝ ï é 
ʇʨʠʩʧʦʩʦʙʣʝʥʠʷ ï é 
ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ï é 

ʉʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ ʧʦ 
ʦʙʦʨʫʜʦʚʘʥʠʶ, ʧʨʠʩʧʦ-
ʩʦʙʣʝʥʠʷʤ ʠ ʚʩʧʦʤʦʛʘ-
ʪʝʣʴʥʦʤʫ ʠʥʩʪʨʫʤʝʥʪʫ 

APM 
Technology 

ʌʦʨʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ï é ʄʦʜʝʣʠ ʬʦʨʤ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

APM Graph ʈʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ï é ʄʦʜʝʣʠ ʨʝʞʫʱʝʛʦ ʠʥ-
ʩʪʨʫʤʝʥʪʘ 

ʈʘʙʦʪʘ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 
ʈʘʙʦʪʘ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʙʦʡ ʧʝʨʝʥʦʩ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʠʟ 

ʦʜʥʦʛʦ ʤʝʩʪʘ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʜʨʫʛʦʝ. ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʚʤʝ-
ʩʪʝ ʩʦ ʚʩʝʤ ʩʚʦʠʤ ʩʦʜʝʨʞʠʤʳʤ: 
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- ʇɽʈɽʅɽʉɽʅʓ ʚ ʜʨʫʛʦʝ ʤʝʩʪʦ (ʚ ʜʨʫʛʫʶ ʧʘʧʢʫ, ʛʨʫʧʧʫ ʦʙʲʝʢʪʦʚ) ʙʘʟʳ ʜʘʥʥʳʭ,  

- ʉʂʆʇʀʈʆɺɸʅʓ ʚ ʣʶʙʦʡ ʜʨʫʛʦʡ ʦʙʲʝʢʪ ʙʘʟʳ ʜʘʥʥʳʭ. 
ɺʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʵʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʣʦʛʠʢʝ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ. 

ɿʘʤʝʯʘʥʠʝ. 
ʇʦʜ ʣʦʛʠʢʦʡ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʧʦʥʠʤʘʝʪʩʷ ʪʦ, ʢʘʢʠʝ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ 
ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʦʛʠʢʦʡ ʚ ʩʦʩʪʘʚ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ ʤʦʛʫʪ ʚʭʦʜʠʪʴ 
ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʠ ʪʘʤ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠ ʵʩʢʠʟʘ, ʥʠ ʪʘʙʣʠʮʳ. ʕʪʘ 
ʣʦʛʠʢʘ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʥʦʩʘ ʠʣʠ ʢʦʧʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʙʘʟʳ.  

ɸʥʘʣʦʛʠʯʥʦ, ʦʙʲʝʢʪ ʨʠʩʫʥʦʢ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʢʘʢ ʪʘʙʣʠʮʳ, ʪʘʢ ʠ ʨʘʩʧʦʣʘ-
ʛʘʪʴʩʷ ʦʪʜʝʣʴʥʦ ʚ ʙʘʟʝ ʜʘʥʥʳʭ; ʦʥ ʥʝ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ, ʥʘʧʨʠʤʝʨ, ʛʨʫʧʧʳ ʦʙʲ-
ʝʢʪʦʚ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʤʝʩʪʠʪʴ ʦʙʲʝʢʪʳ ʠʟ ʦʜʥʦʛʦ ʤʝʩʪʘ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʜʨʫʛʦʝ ʜʦʩʪʘʪʦʯʥʦ 
ʧʨʦʩʪʦ, ʟʘʞʘʚ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, çʧʝʨʝʪʘʱʠʪʴè ʪʨʝʙʫʝʤʳʡ ʦʙʲʝʢʪ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ ʙʘʟʳ ʜʘʥ-
ʥʳʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʤʝʱʘʝʤʳʡ ʦʙʲʝʢʪ ʫʜʘʣʠʪʩʷ ʚ ʩʚʦʝʤ ʧʨʝʜʳʜʫʱʝʤ ʤʝʩʪʝ ʠ ʧʦʷʚʠʪʩʷ ʚ 
ʩʦʩʪʘʚʝ ʪʦʛʦ ʦʙʲʝʢʪʘ, ʢʫʜʘ ʝʛʦ ʧʝʨʝʤʝʩʪʠʣʠ. 

ʂʦʤʘʥʜʳ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʜʝʨʝʚʘ ʜʦʩʪʫʧʥʳ ʪʘʢʞʝ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʥʝʣʠ 
ʠʥʩʪʨʫʤʝʥʪʦʚ (ʪʘʙʣʠʮʘ 1.2). 

 
ʊʘʙʣʠʮʘ 1.2 ï ʂʦʤʘʥʜʳ ʧʘʥʝʣʠ ʆʧʝʨʘʮʠʠ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʜʝʨʝʚʘ. 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ ʢʦʤʘʥʜ  r

 ʇʝʨʝʤʝʩʪʠʪʴ ʚʚʝʨʭ (Ctrl+U) ʇʝʨʝʤʝʩʪʠʪʴ ʦʙʲʝʢʪ ʚʚʝʨʭ ʧʦ ʜʝʨʝʚʫ ʚ ʧʨʝʜʝʣʘʭ ʧʘʧʢʠ 

 ʇʝʨʝʤʝʩʪʠʪʴ ʚʥʠʟ (Ctrl+D) ʇʝʨʝʤʝʩʪʠʪʴ ʦʙʲʝʢʪ ʚʥʠʟ ʧʦ ʜʝʨʝʚʫ ʚ ʧʨʝʜʝʣʘʭ ʧʘʧʢʠ 

 
ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʤʝʩʪʠʪʴ ʢʦʧʠʶ ʦʙʲʝʢʪʘ ʚ ʜʨʫʛʦʝ ʤʝʩʪʦ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʩʘʤ ʦʙʲʝʢʪ 

ʦʩʪʘʚʠʪʴ ʥʘ ʩʚʦʝʤ ʤʝʩʪʝ, ʪʦ ʜʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʧʦʣʥʠʪʴ ʧʨʦʮʝʜʫʨʫ çʧʝʨʝʪʘʩʢʠʚʘʥʠʷè, 
ʜʝʨʞʘ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ SHIFT. 

ɿʘʤʝʯʘʥʠʝ. 
ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʜʘʣʠʣ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʲʝʢʪ ʙʘʟʳ ʜʘʥʥʳʭ APM, ʘ ʧʦʪʦʤ ʟʘʤʝʥʠʣ ʝʛʦ 
ʥʘ ʵʪʦʤ ʞʝ ʤʝʩʪʝ ʝʛʦ ʢʦʧʠʝʡ, ʪʦ ʵʪʘ ʢʦʧʠʷ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʥʝ ʙʫʜʝʪ ʠʜʝʥʪʠʯʥʘ 
ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʦʙʲʝʢʪʫ. ɺ ʯʘʩʪʥʦʩʪʠ ʩ ʥʝʡ ʥʝ ʩʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʨʘʩʯʝʪʥʳʝ ʤʦʜʫʣʠ, 
ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘʩʪʨʦʝʥʳ ʥʘ ʨʘʙʦʪʫ ʩ ʦʨʠʛʠʥʘʣʦʤ ʦʙʲʝʢʪʘ. ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ 
ʨʘʩʯʝʪʥʳʭ ʤʦʜʫʣʝʡ ʩ ʪʘʢʦʡ ʢʦʧʠʝʡ ʥʝʦʙʭʦʜʠʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʨʘʩʯʝʪʥʦ-
ʛʦ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʧʠʶ. 

ɼʘʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʙʘʟʳ ʜʘʥʥʳʭ ʠʤʝʝʪ ʩʚʦʡ ʫʥʠʢʘʣʴ-
ʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʙʦʪʘ ʩ ʵʪʠʤ ʦʙʝ̡ʢʪʦʤ ʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 
ʠ ʩ ʨʘʩʯʝʪʥʳʤʠ ʤʦʜʫʣʷʤʠ. ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʛʝʥʝʨʠʨʫʝʪʩʷ ʧʨʠ ʠʥʩʪʘʣʣʷʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʧʦʟ-
ʚʦʣʷʝʪ, ʧʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʦʪʣʠʯʘʪʴ ʦʙʲʝʢʪʳ, ʧʦʩʪʘʚʣʷʝʤʳʝ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ (ʢʦʪʦʨʳʝ ʥʝ 
ʤʦʛʫʪ ʙʳʪʴ ʫʜʘʣʝʥʳ), ʦʪ ʦʙʲʝʢʪʦʚ, ʜʦʙʘʚʣʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʦʙʲʝʢʪʦʚ 
ʚʥʫʪʨʠ ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʝʨʝʤʝʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʩʦʭʨʘʥʷʝʪʩʷ. 

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʦʟʜʘʝʪ ʢʦʧʠʶ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʙʲʝʢʪʘ, ʪʦ ʦʥʘ ʙʫʜʝʪ ʠʤʝʪʴ ʦʪʣʠʯʥʳʡ ʦʪ 
ʦʨʠʛʠʥʘʣʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʠ ʧʦʵʪʦʤʫ ʨʘʩʯʝʪʥʳʡ ʤʦʜʫʣʴ ʙʝʟ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʥʝ ʩʤʦʞʝʪ ʨʘʙʦʪʘʪʴ 
ʩ ʢʦʧʠʝʡ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʩ ʦʨʠʛʠʥʘʣʦʤ. 

ɺ ʷʚʥʦʤ ʚʠʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʚʠʜʝʪʴ ʵʪʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʝʩʣʠ ʦʥ ʧʨʦʩʤʦʪʨʠʪ ʩʦ-
ʜʝʨʞʠʤʦʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʠʨʝʢʪʦʨʠʡ, ʚ ʢʦʪʦʨʳʭ ʭʨʘʥʷʪʩʷ ʦʙʲʝʢʪʳ, ʜʦʙʘʚʣʝʥʥʳʝ ʚ ʙʘʟʫ ð 
ʤʦʜʝʣʠ, ʪʘʙʣʠʮʳ, ʬʘʡʣʳ. ʀʤʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʠ ʙʫʜʫʪ ʠʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ. ʅʝ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʯʪʦ-ʣʠʙʦ ʠʟʤʝʥʷʪʴ ʚ ʠʤʝʥʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʝʨʝʩʪʘʥʫʪ ʙʳʪʴ ʚʠʜ-
ʥʳ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʠ ʠʭ ʧʨʝʞʥʝʝ ʠʤʷ ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʝ ʫʜʘʩʪʩʷ. 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʡ: 

- ʋʜʘʣʷʪʴ ʠ ʠʟʤʝʥʷʪʴ ʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ APM; 

- ɼʦʙʘʚʣʷʪʴ ʪʘʙʣʠʮʫ ʠʣʠ ʵʩʢʠʟ ʚ ʩʦʩʪʘʚ ʛʨʫʧʧʳ ʦʙʝ̡ʢʪʦʚ. 

ɿʘʤʝʯʘʥʠʝ. 
ʇʦʩʪʘʚʣʷʝʤʳʝ ʩ ʩʠʩʪʝʤʦʡ ɸʈʄ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ, ʧʦʵʪʦʤʫ 
ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʭ ʦʪʢʨʳʚʘʪʴ ʊʆʃʔʂʆ ɼʃʗ ʏʊɽʅʀʗ. ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘ-
ʥʠʷ ʣʫʯʰʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʙʘʟʫ ʜʘʥʥʳʭ. 
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ʆʪʢʨʳʪʳʝ ʦʙʲʝʢʪʳ ʙʘʟʳ ʜʘʥʥʳʭ 
ɼʣʷ ʦʪʢʨʳʪʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʙʘʟʳ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ:  

1. ʚʳʜʝʣʠʪʴ ʥʫʞʥʳʡ ʦʙʲʝʢʪ ʠʟ ʩʪʨʫʢʪʫʨʳ ʦʪʢʨʳʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ é 
2. ʩʜʝʣʘʪʴ ʥʘ ʵʪʦʤ ʵʣʝʤʝʥʪʝ ʜʚʦʡʥʦʡ ʱʝʣʯʦʢ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠʣʠ ʥʘʞʘʪʴ ʢʣʘʚʠ-
ʰʫ çEnterè ʥʘ ʢʣʘʚʠʘʪʫʨʝ. 

ʇʦʩʣʝ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʚʳʙʨʘʥʥʳʡ ʦʙʲʝʢʪ ʦʪʢʨʦʝʪʩʷ ʚ ʦʪʜʝʣʴʥʦʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ, ʨʘʩʧʦ-
ʣʘʛʘʶʱʝʤʩʷ ʩʧʨʘʚʘ ʦʪ ʩʪʨʫʢʪʫʨʳ ʦʪʢʨʳʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʦʪʢʨʳʪʴ ʣʶʙʦʝ ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ, ʧʨʠʯʝʤ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʙʫʜʝʪ ʦʪʢʨʳʪ ʚ ʦʪʜʝʣʴʥʦʤ ʦʢʥʝ, ʠʩʢʣʶ-
ʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʬʘʡʣʳ APM Graph, ʢʦʪʦʨʳʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʨʳʪʦ ʙʦʣʝʝ 20.  ʇʝʨʝʢʣʶʯʝʥʠʝ 
ʤʝʞʜʫ ʦʪʢʨʳʪʳʤʠ ʦʙʲʝʢʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʢʣʘʜʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ ʦʢʥʘ ʧʨʦʩʤʦʪʨʘ ʦʙʲʝʢʪʘ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʩ ʦʪʢʨʳʪʳʤʠ ʦʢʥʘʤʠ ʦʙʲʝʢʪʦʚ 
ʙʘʟ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʥʦ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʟʘ-
ʛʦʣʦʚʢʘ ʦʪʢʨʳʪʦʛʦ ʦʢʥʘ (ʨʠʩ. 1.8). ʄʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʠʟʤʝ-
ʥʝʥʠʷ ʚ ʘʢʪʠʚʥʦʤ ʦʢʥʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʘʢʪʠʚʥʦʝ ʦʢʥʦ ʤʦʞʥʦ 
ʟʘʢʨʳʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʛʨʫʧʧʫ ʦʢʦʥ ʧʦ 
ʚʝʨʪʠʢʘʣʠ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʧʦʤʝʩʪʠʪʴ ʚ ʥʝʝ ʘʢʪʠʚʥʦʝ 
ʦʢʥʦ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʡ ʛʨʫʧʧʳ ʦʢʦʥ ʧʣʦ-
ʱʘʜʴ ʦʪʢʨʳʪʳʭ ʦʢʦʥ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ ʥʘ ʵʢʨʘʥʝ ʫʤʝʥʴʰʘ-
ʝʪʩʷ, ʧʦʵʪʦʤʫ ʪʘʢʘʷ ʦʧʝʨʘʮʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʧʨʠ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʦʪʢʨʳʪʳ-
ʤʠ ʦʙʲʝʢʪʘʤʠ ʙʘʟ ʜʘʥʥʳʭ. 

 
ʈʠʩ. 1.8 ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ 

ʟʘʛʦʣʦʚʢʘ ʦʢʥʘ. 

 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝ-
ʩʪʚʦʤ ʦʢʦʥ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʘʥ-
ʜʫ ʆʢʥʦ | ʆʢʥʘé ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘ-
ʣʦʛʦʚʦʤ ʦʢʥʝ (ʨʠʩ. 1.9) ʧʦʣʴʟʦʚʘʪʝʣʴ 
ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʦʢʥʦ ʠʟ 
ʩʧʠʩʢʘ ʠ ʧʨʠʤʝʥʠʪʴ ʢ ʥʝʤʫ ʩʣʝʜʫʶʱʠʝ 
ʜʝʡʩʪʚʠʷ: ɸʢʪʠʚʠʟʠʨʦʚʘʪʴ, ʉʦʭʨʘ-
ʥʠʪʴ, ɿʘʢʨʳʪʴ ʠʣʠ ʄʠʥʠʤʠʟʠʨʦʚʘʪʴ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʆʢè ʩʠ-
ʩʪʝʤʘ ʧʨʠʥʠʤʘʝʪ ʧʨʠʥʷʪʳʝ ʠʟʤʝʥʝʥʠʷ ʠ 
ʟʘʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

 

 
ʈʠʩ. 1.9 ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʥʘʩʪʨʦʡʢʠ ʦʪʢʨʳʪʳʭ ʦʢʦʥ. 

ʂʦʤʤʝʥʪʘʨʠʠ ʢ ʦʙʲʝʢʪʘʤ 
ɺʢʣʘʜʢʘ çʂʦʤʤʝʥʪʘʨʠʡè ʜʦʩʪʫʧ-

ʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʙʘʟʳ ʜʘʥʥʳʭ 
ʢʨʦʤʝ ʇʘʧʢʠ. ʅʘ ʚʢʣʘʜʢʝ çʂʦʤʤʝʥʪʘ-
ʨʠʡè, ʨʠʩ. 1.10, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦ-
ʩʪʘʚʣʷʶʪʩʷ ʜʘʪʳ ʩʦʟʜʘʥʠʷ ʠ ʧʦʩʣʝʜʥʝ-
ʛʦ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ 
ʫʢʘʟʳʚʘʪʴʩʷ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʢʝʤ ʙʳʣ 
ʜʦʙʘʚʣʝʥ ʢʦʥʢʨʝʪʥʳʡ ʦʙʲʝʢʪ, ʢʣʘʩʩʠ-
ʬʠʢʘʪʦʨ ʜʣʷ ʦʙʲʝʢʪʘ ʠ ʢʦʤʤʝʥʪʘʨʠʡ. 

ɺʦ ʚʢʣʘʜʢʝ çʂʦʤʤʝʥʪʘʨʠʡè ʦʪ-
ʢʨʳʪʦʛʦ ʦʙʲʝʢʪʘ ʚʦʟʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦ-
ʚʘʥʠʝ ʧʦʣʝʡ ɼʦʙʘʚʣʝʥ ʠ ʂʦʤʤʝʥʪʘʨʠʡ. 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʩʦʜʝʨʞʘʥʠʷ 
ʚʢʣʘʜʢʠ çʂʦʤʤʝʥʪʘʨʠʡè ʦʙʲʝʢʪʘ ʠʩ-

ʧʦʣʴʟʫʡʪʝ ʢʦʤʘʥʜʫ  ʉʚʦʡʩʪʚʘ. 

 
ʈʠʩ. 1.10 ɺʢʣʘʜʢʘ çʂʦʤʤʝʥʪʘʨʠʠè ʜʣʷ ʪʘʙʣʠʮʳ. 
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ʕʣʝʤʝʥʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ APM Base 

ɻʣʘʚʥʦʝ ʤʝʥʶ 
ɻʣʘʚʥʦʝ ʤʝʥʶ (ʨʠʩ. 1.11) ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʠ ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʳ ʩʠʩʪʝ-

ʤʳ ɸʈʄ Base. ʆʧʠʩʘʥʠʝ ʢʦʤʘʥʜ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʧʨʠʚʝʜʝʥʦ ʚ ʩʧʨʘʚʦʯʥʠʢʝ (ʪʘʙʣʠʮʘ 1.3). ɺ ʩʣʫ-
ʯʘʝ, ʝʩʣʠ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜ ʥʝʚʦʟʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʢʦʤʘʥʜʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʘ ʥʝʧʨʠ-
ʤʝʥʠʤʳ ʜʣʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʪʦ ʪʘʢʠʝ ʢʦʤʘʥʜʳ ʠ ʵʣʝʤʝʥʪʳ ʤʝʥʶ ʙʫʜʫʪ ʥʝʜʦʩʪʫʧʥʳ. 

 

 
ʈʠʩ. 1.11 ʉʪʨʫʢʪʫʨʘ ʤʝʥʶ APM Base. 

 

ʉʧʨʘʚʦʯʥʠʢ ʢʦʤʘʥʜ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ɸʈʄ Base 
 

ʊʘʙʣʠʮʘ 1.3 ï ʉʧʨʘʚʦʯʥʠʢ ʢʦʤʘʥʜ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ɸʈʄ Base 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ ʢʦʤʘʥʜ  r

ʄʝʥʶ ɹʘʟʳ ʜʘʥʥʳʭ 

 ʆʪʢʨʳʪʴ ʙʘʟʫ (Ctrl+B) 
ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʚʙrʦʨʘ ʙʘʟʳ ʜʣʷ ʦʪʢʨʳʪʠʷ ʠʣʠ 
ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

 ɿʘʢʨʳʪʴ ʙʘʟʫ (Ctrl+C) ɿʘʢʨʳʪʴ ʚʳʜʝʣʝʥʥʫʶ ʙʘʟʫ 

ʄʝʥʶ ʌʘʡʣ 

 
ʉʦʭʨʘʥʠʪʴ ʉʦʭʨʘʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

 ʇʝʯʘʪʴ ʇʝʯʘʪʴ ʪʝʢʫʱʝʛʦ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ ʠʣʠ ʪʘʙʣʠʮʳ 

 
ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʇʨʦʩʤʦʪʨ ʜʦʢʫʤʝʥʪʘ ʚ ʧʦʣʥʦʩʪʨʘʥʠʯʥʦʤ ʨʝʞʠʤʝ 

 ʇʘʨʘʤʝʪʨʳ ʩʪʨʘʥʠʮʳé ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʘʥʠʮʳ 

 ɺr ʭʦʜ ɿʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʩ ʟʘʧʨʦʩʦʤ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʘ 
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ʄʝʥʶ ʇʨʘʚʢʘ 

 ʆʪʤʝʥʠʪʴ ʆʪʤʝʥʘ ʧʦʩʣʝʜʥʝʡ ʦʧʝʨʘʮʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʘ 

 ɺʳʨʝʟʘʪʴ ɺʳʨʝʟʘʪʴ ʚʳʜʝʣʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʘ ʚ ʙʫʬʝʨ 

 ʂʦʧʠʨʦʚʘʪʴ ʂʦʧʠʨʦʚʘʪʴ ʚʳʜʝʣʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʘ ʚ ʙʫʬʝʨ 

 ɺʩʪʘʚʠʪʴ ɺʩʪʘʚʠʪʴ ʩʦʜʝʨʞʠʤʦʝ ʙʫʬʝʨʘ ʦʙʤʝʥʘ 

 ʉʧʝʮʠʘʣʴʥʘʷ ʚʩʪʘʚʢʘ 
ɺʩʪʘʚʢʘ ʚ ʪʝʢʩʪʦʚʳʡ ʜʦʢʫʤʝʥʪ ʩʦʜʝʨʞʠʤʦʛʦ ʙʫʬʝʨʘ ʦʙʤʝ-
ʥʘ ʚ ʚʳʙʨʘʥʥʦʤ ʬʦʨʤʘʪʝ: MS Word, ʨʠʩʫʥʦʢ, rtf-ʬʘʡʣ, ʥʝ-
ʬʦʨʤʘʪʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ. 

 ʆʯʠʩʪʠʪʴ ʆʯʠʩʪʢʘ ʚʳʜʝʣʝʥʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ 

 ɺʳʜʝʣʠʪʴ ʚʩʝ ɺʳʜʝʣʠʪʴ ʚʝʩʴ ʪʝʢʩʪ 

 ʅʘʡʪʠ ʅʘʡʪʠ ʪʝʢʩʪʦʚʳʡ ʬʨʘʛʤʝʥʪ ʚ ʪʝʢʫʱʝʤ ʜʦʢʫʤʝʥʪʝ 

 ʅʘʡʪʠ ʜʘʣʝʝ ʅʘʡʪʠ ʜʘʣʝʝ ʚ ʜʦʢʫʤʝʥʪʝ ʪʝʢʩʪʦʚʳʡ ʬʨʘʛʤʝʥʪ 

 ɿʘʤʝʥʠʪʴ ɿʘʤʝʥʠʪʴ ʪʝʢʩʪʦʚʳʡ ʬʨʘʛʤʝʥʪ 

 ʅʘʡʪʠé (Ctrl+F) ɺʳʟʦʚ ʧʘʥʝʣʠ ʧʦʠʩʢʘ ʧʦ ʚʩʝʤʫ ʜʝʨʝʚʫ ʙʘʟʳ ʜʘʥʥʳʭ 

 
ʇʦʠʩʢ ʧʦ ʢʣʘʩʩʠʬʠʢʘʪʦ-
ʨʘʤé (Ctrl+J) 

 

 ɿʘʤʝʥʠʪʴ ʚ ʙʘʟʝé (Ctrl+H) 
ɺʳʟʦʚ ʦʢʥʘ ʟʘʤʝʥʳ ʚ ʥʘʟʚʘʥʠʷʭ ʵʣʝʤʝʥʪʦʚ ʜʝʨʝʚʘ ʙʘʟʳ 
ʜʘʥʥʳʭ ʠʣʠ ʚ ʢʦʤʤʝʥʪʘʨʠʷʭ ʢ ʵʣʝʤʝʥʪʘʤ ʙʘʟʳ ʜʘʥʥʳʭ. 

 ʉʚʷʟʠé ʀʟʤʝʥʝʥʠʝ ʩʚʷʟʘʥʥʳʭ ʦʙʲʝʢʪʦʚ 

 ʉʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ 

ʄʝʥʶ ɺʠʜ 

 ʇʘʥʝʣʠ  ʄʝʥʶ ʚʳʙʦʨʘ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

 ʃʠʥʝʡʢʘ ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʣʠʥʝʡʢʠ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ 

 ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʨʦʢʠ ʩʦʩʪʦʷʥʠʷ 

 ʇʘʨʘʤʝʪʨʳé ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʪʝʢʩʪʘ 

ʄʝʥʶ ɺʩʪʘʚʢʘ 

 ɼʘʪʘ ʠ ɺʨʝʤʷé ɺʩʪʘʚʢʘ ʚ ʪʝʢʩʪ ʜʘʪʳ ʠʣʠ ʚʨʝʤʝʥʠ ʚ ʦʜʥʦʤ ʠʟ ʬʦʨʤʘʪʦʚ 

 ʆʙʲʝʢʪé 
ʉʚ̫ ʟʳʚʘʥʠʝ ʠʣʠ ʚʥʝʜʨʝʥʠʝ ʦʙʲʝʢʪʘ (ʜʦʢʫʤʝʥʪʘ), ʩʦʟʜʘʥ-
ʥʦʛʦ ʚ ʜʨʫʛʦʡ ʧʨʦʛʨʘʤʤʝ. 

ʄʝʥʶ ʌʦʨʤʘʪ 

 ʐʨʠʬʪé ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʥʘʩʪʨʦʡʢʠ ʰʨʠʬʪʘ 

 ʄʘʨʢʝʨ ɺʩʪʘʚʢʘ ʧʝʨʝʜ ʘʙʟʘʮʝʤ ʤʘʨʢʝʨʘ 

 ɸʙʟʘʮé ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʘʙʟʘʮʘ 

 ʊʘʙʫʣʷʮʠʷé ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʟʘʜʘʥʠʷ ʪʘʙʫʣʷʮʠʠ 

ʄʝʥʶ ʆʢʥʦ 

 ʉʧʨʷʪʘʪʴ ʚʩʝ ʉʧʨʷʪʘʪʴ ʚʩʝ ʜʝʨʝʚʴʷ ʙʘʟ ʜʘʥʥʳʭ 

 
ʉʦʟʜʘʪʴ ʥʦʚʫʶ ʛʨʫʧʧʫ ʧʦ 
ʛʦʨʠʟʦʥʪʘʣʠ 

ʉʦʟʜʘʪʴ ʥʦʚʫʶ ʛʨʫʧʧʫ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʚʥʠʟʫ ʠ ʧʝʨʝʥʝʩʪʠ ʚ 
ʥʝʝ ʦʪʢʨʳʪʦʝ ʦʢʥʦ 

 
ʉʦʟʜʘʪʴ ʥʦʚʫʶ ʛʨʫʧʧʫ ʧʦ 
ʚʝʨʪʠʢʘʣʠ 

ʉʦʟʜʘʪʴ ʥʦʚʫʶ ʛʨʫʧʧʫ ʧʦ ʚʝʨʪʠʢʘʣʠ ʩʧʨʘʚʘ ʠ ʧʝʨʝʥʝʩʪʠ ʚ 
ʥʝʝ ʦʪʢʨʳʪʦʝ ʦʢʥʦ 

 ɿʘʢʨʳʪʴ ʚʩʝ ʜʦʢʫʤʝʥʪʳ ɿʘʢʨʳʪʴ ʚʩʝ ʦʪʢʨʳʪʳʝ ʜʦʢʫʤʝʥʪʳ 

 ʆʪʢʨʳʪʳʝ ʦʢʥʘ ʉʧʠʩʦʢ ʦʪʢʨʳʪʳʭ ʦʢʦʥ ʜʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ 

 ʆʢʥʘé ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʆʢʥʘé 

ʄʝʥʶ ʉʧʨʘʚʢʘ 

 ɺʳʟʦʚ ʩʧʨʘʚʢʠ ɺʳʟʦʚ ʩʧʨʘʚʢʠ ʧʦ ɸʈʄ Base 

 
ʆ ʧʨʦʛʨʘʤʤʝ... 

ɺʳʚʦʜ ʦʢʥʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ ɸʈʄ 
Base, ʨʘʟʨʘʙʦʪʯʠʢʝ ʠ ʦʙʣʘʜʘʪʝʣʝ ʣʠʮʝʥʟʠʠ ʥʘ ʧʨʦʛʨʘʤʤʫ 

 
ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʛʣʘʚʥʦʛʦ ʤʝʥʶ 

ʩʠʩʪʝʤʳ. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʥʘʩʪʨʦʡʢʠ ʤʝʥʶ ʧʨʠʚʝʜʝʥʦ ʚ ʛʣʘʚʝ çʇʦʣʝʟʥʳʝ ʥʘʩʪʨʦʡʢʠè. 
 

ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 
ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʜʝʨʞʘʪ ʢʥʦʧʢʠ ʚʳʟʦʚʘ ʢʦʤʘʥʜ APM Base. ɼʣʷ ʚʳʟʦʚʘ ʥʫʞʥʦʡ ʢʦ-

ʤʘʥʜʳ ʧʨʦʩʪʦ ʱʝʣʢʥʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʝ. ʂʥʦʧʢʠ ʧʘʥʝʣʝʡ ʠʥ-
ʩʪʨʫʤʝʥʪʦʚ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʚʠʜʫ ʦʧʝʨʘʮʠʡ ʠ ʪʠʧʫ ʦʙʲʝʢʪʦʚ. ʉʧʠʩʦʢ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ 
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ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʪʨʫʢʪʫʨʝ ʤʝʥʶ (ʨʠʩ. 1.11) ɺʠʜ | ʇʘʥʝʣʠ | é ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠ-
ʩʫʥʢʝ 1.12. ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʘʠʚʘʪʴ ʢʘʢ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢ ʠ ʧʠʢ-
ʪʦʛʨʘʬʠʯʝʩʢʠʝ ʟʥʘʯʢʠ ʢʦʤʘʥʜ. ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʢʥʦʧʦʢ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 
ʩʧʨʘʚʦʯʥʠʢʝ (ʪʘʙʣʠʮʘ 1.4). 

 

      
 

   
 

   
 

 
 

ʈʠʩ. 1.12 ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ APM Base. 
 

ʉʧʨʘʚʦʯʥʠʢ ʢʦʤʘʥʜ ɸʈʄ Base 
 
ʊʘʙʣʠʮʘ 1.4 ï ʉʧʨʘʚʦʯʥʠʢ ʢʦʤʘʥʜ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ ɸʈʄ Base. 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ ʢʦʤʘʥʜ  r

ʇʘʥʝʣʴ ɹʘʟʳ ʜʘʥʥʳʭ 

 ʆʪʢʨʳʪʴ ʙʘʟʫ (Ctrl+B) 
ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʚʳʙʦʨʘ ʙʘʟʳ ʜʣʷ ʦʪʢʨʳʪʠʷ ʠʣʠ 
ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

 ɿʘʢʨʳʪʴ ʙʘʟʫ (Ctrl+C) ɿʘʢʨʳʪʴ ʚʳʜʝʣʝʥʥʫʶ ʙʘʟʫ 

ʇʘʥʝʣʴ ʉʦʭʨʘʥʠʪʴ 

 ʉʦʭʨʘʥʠʪʴ ʉʦʭʨʘʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʇʘʥʝʣʴ ʇʨʦʩʤʦʪʨ 

 ʇʦʢʘʟʘʪʴ ʚʩʝ ʇʦʢʘʟʘʪʴ ʨʠʩʫʥʦʢ ʮʝʣʠʢʦʤ 

ʇʘʥʝʣʴ ʆʧʝʨʘʮʠʠ ʩ ʦʙʲʝʢʪʦʤ çʀʟʦʙʨʘʞʝʥʠʝè 

 ʅʦʨʤʘʣʴʥʳʡ ʚʠʜ 
ʇʦʢʘʟʘʪʴ ʨʠʩʫʥʦʢ çʢʘʢ ʝʩʪʴè, ʪ.ʝ. ʨʘʟʨʝʰʝʥʠʝ ʨʠʩʫʥʢʘ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʵʢʨʘʥʘ 

 ɺʧʠʩʘʪʴ ʚ ʦʢʥʦ ɺʧʠʩʘʪʴ ʨʠʩʫʥʦʢ ʚ ʦʢʥʦ ʧʨʦʩʤʦʪʨʘ 

ʇʘʥʝʣʴ ʆʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤʠ ʦʙʲʝʢʪʦʚ çʄʦʜʝʣʴè 

 
ɼʦʙʘʚʠʪʴ ʧʝʨʝʤʝʥʥʫ ʁ
(Ctrl+A) 

ɼʦʙʘʚʠʪʴ ʧʝʨʝʤʝʥʥʫʶ ʠʟ ʩʧʠʩʢʘ ʚ ʟʘʛʦʣʦʚʦʢ ʪʘʙʣʠʮʳ ʜʘʥ-
ʥʳʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

 ɼʦʙʘʚʠʪʴ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ ɼʦʙʘʚʠʪʴ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ ʚ ʟʘʛʦʣʦʚʦʢ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ 

 ʋʜʘʣʠʪʴ ʧʝʨʝʤʝʥʥʫ ʁ ʋʜʘʣʠʪʴ ʧʝʨʝʤʝʥʥʫʶ ʠʟ ʟʘʛʦʣʦʚʢʘ ʪʘʙʣʠʮʳ 

 ʋʜʘʣʠʪʴ ʚʩʝ ʋʜʘʣʠʪʴ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ ʠʟ ʟʘʛʦʣʦʚʢʘ ʪʘʙʣʠʮʳ 

 ɼʦʙʘʚʠʪʴ ʩʪʨʦʢʫ (Ins) 
ɼʦʙʘʚʠʪʴ ʩʪʨʦʢʫ ʜʘʥʥʳʭ ʤʦʜʝʣʠ ʚ ʪʘʙʣʠʮʫ ʜʣʷ ʜʦʙʘʚʣʝ-
ʥʠʷ ʚ ʥʝʝ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 ʋʜʘʣʠʪʴ ʩʪʨʦʢʫ (Shift+Del) ʋʜʘʣʠʪʴ ʩʪʨʦʢʫ ʜʘʥʥʳʭ, ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʡ ʚʳʜʝʣʝʥ  

 ʋʜʘʣʠʪʴ ʜʘʥʥʳʝ (Del) ʋʜʘʣʠʪʴ ʜʘʥʥʳʝ ʚʳʜʝʣʝʥʥʦʡ ʷʯʝʡʢʠ 

 ɺʩʪʘʚʠʪʴ ɺʩʪʘʚʠʪʴ ʩʦʜʝʨʞʠʤʦʝ ʙʫʬʝʨʘ ʦʙʤʝʥʘ 

 
ʉʢʦʧʠʨʦʚʘʪʴ ʚʩʶ ʪʘʙʣʠʮʫ ʚ 
ʙʫʬʝʨ 

ʉʢʦʧʠʨʦʚʘʪʴ ʟʘʛʦʣʦʚʦʢ ʪʘʙʣʠʮʳ ʠ ʜʘʥʥʳʝ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ 

ʇʘʥʝʣʴ ʆʧʝʨʘʮʠʠ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʦʙʲʝʢʪʦʚ çʄʦʜʝʣʴè 

 ɼʦʙʘʚʠʪʴ ʧʝʨʝʤʝʥʥʫʶé ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʡ ʧʝʨʝʤʝʥʥʦʡ 

 ʋʜʘʣʠʪʴ ʧʝʨʝʤʝʥʥʫ ʁ ʋʜʘʣʠʪʴ ʚʳʜʝʣʝʥʥʫʶ ʧʝʨʝʤʝʥʥʫʶ 

 ʀʟʤʝʥʠʪʴ ʧʝʨʝʤʝʥʥʫʶé 
ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚʳʜʝʣʝʥʥʦʡ ʧʝ-
ʨʝʤʝʥʥʦʡ 

ʇʘʥʝʣʴ ʆʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤʠ  ʦʙʲʝʢʪʘ çʊʘʙʣʠʮʘè 
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 ʇʨʝʜʳʜʫʱʘʷ ʩʪʨʦʢʘ ʇʝʨʝʭʦʜ ʥʘ ʦʜʥʫ ʩʪʨʦʢʫ ʚʚʝʨʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʦʡ 

 ɺ ʥʘʯʘʣʦ ʇʝʨʝʭʦʜ ʚ ʩʘʤʫʶ ʚʝʨʭʥʶʶ ʩʪʨʦʢʫ ʪʘʙʣʠʮʳ 

 ʉʣʝʜʫʶʱʘʷ ʩʪʨʦʢʘ ʇʝʨʝʭʦʜ ʥʘ ʦʜʥʫ ʩʪʨʦʢʫ ʚʥʠʟ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʦʡ 

 ɺ ʢʦʥʝʮ ʇʝʨʝʭʦʜ ʢ ʩʘʤʦʡ ʥʠʞʥʝʡ ʩʪʨʦʢʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʘʙʣʠʮʳ 

 ɼʦʙʘʚʠʪʴ ʩʪʨʦʢʫ (Ins) 
ɼʦʙʘʚʠʪʴ ʩʪʨʦʢʫ ʚ ʢʦʥʮʝ ʪʘʙʣʠʮʳ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʚ ʥʝʝ 
ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 ʋʜʘʣʠʪʴ ʩʪʨʦʢʫ (Shift+Del) ʋʜʘʣʠʪʴ ʩʪʨʦʢʫ, ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʡ ʚʳʜʝʣʝʥ 

 ʋʜʘʣʠʪʴ ʜʘʥʥʳʝ (Del) ʋʜʘʣʠʪʴ ʜʘʥʥʳʝ ʠʟ ʚʳʜʝʣʝʥʥʦʡ ʷʯʝʡʢʠ ʪʘʙʣʠʮʳ 

 ʋʜʘʣʠʪʴ ʚʩʝ ʋʜʘʣʠʪʴ ʚʩʝ ʩʪʨʦʢʠ ʪʘʙʣʠʮ  r

 ɺʩʪʘʚʠʪʴ ʜʘʥʥʳʝ (Ctrl+V) ɺʩʪʘʚʠʪʴ ʜʘʥʥʳʝ ʠʟ ʙʫʬʝʨʘ ʦʙʤʝʥʘ 

 ʂʦʧʠʨʦʚʘʪʴ ʂʦʧʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ 

 ʕʢʩʧʦʨʪ ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ ʚ ʬʘʡʣ ʬʦʨʤʘʪʘ Excel 

 ʀʤʧʦʨʪ ʀʤʧʦʨʪ ʜʘʥʥʳʭ ʠʟ ʬʘʡʣʘ ʬʦʨʤʘʪʘ Excel 

 ʇʝʯʘʪ ɹ ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʧʝʯʘʪʠ ʪʘʙʣʠʮʳ 

ʇʘʥʝʣʴ ʆʧʝʨʘʮʠʠ ʩ ʧʦʣʷʤʠ ʦʙʲʝʢʪʘ çʊʘʙʣʠʮʘè 

 ɼʦʙʘʚʠʪʴ ʧʦʣʝ ɼʦʙʘʚʠʪʴ ʧʦʣʝ ʩ ʟʘʜʘʥʠʝʤ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ 

 ʋʜʘʣʠʪʴ ʧʦʣʝ ʋʜʘʣʠʪʴ ʧʦʣʝ 

ʇʘʥʝʣʴ ʆʧʝʨʘʮʠʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʘ 

 ʐʨʠʬʪ ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʥʘʩʪʨʦʡʢʠ ʰʨʠʬʪʘ 

 ʐʨʠʬʪ ɺʳʙʦʨ ʪʠʧʘ ʰʨʠʬʪʘ ʠʟ ʚʧrʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ 

 ʈʘʟʤʝʨ ʰʨʠʬʪʘ ɺʳʙʦʨ ʨʘʟʤʝʨʘ ʰʨʠʬʪʘ ʠʟ ʚʳʧʘʜʘʶɦ ʝʛʦ ʩʧʠʩʢʘ 

 ɾʠʨʥʳʡ ʅʘʯʝʨʪʘʥʠʝ ʰʨʠʬʪʘ: ɾʠʨʥʳʡ 

 ʂʫʨʩʠʚ ʅʘʯʝʨʪʘʥʠʝ ʰʨʠʬʪʘ: ʂʫʨʩʠʚ 

 ʇʦʜʯʝʨʢʥʫʪʳʡ ʅʘʯʝʨʪʘʥʠʝ ʰʨʠʬʪʘ: ʇʦʜʯʝʨʢʥʫʪʳʡ 

 ʇʦ ʣʝʚʦʤʫ ʢʨʘʶ ɺʳʨʘʚʥʠʚʘʥʠʝ ʘʙʟʘʮʘ ʧʦ ʣʝʚʦʤʫ ʢʨʘʶ 

 ɺʳʨʘʚʥʠʚʘʥʠʝ ʧʦ ʮʝʥʪʨʫ ɺʳʨʘʚʥʠʚʘʥʠʝ ʘʙʟʘʮʘ ʧʦ ʮʝʥʪʨʫ 

 ʇʦ ʧʨʘʚʦʤʫ ʢʨʘʶ ɺʳʨʘʚʥʠʚʘʥʠʝ ʘʙʟʘʮʘ ʧʦ ʧʨʘʚʦʤʫ ʢʨʘʶ 

 ʄʘʨʢʝʨʳ ɺʩʪʘʚʢʘ ʧʝʨʝʜ ʘʙʟʘʮʝʤ ʤʘʨʢʝʨʘ 

 ʎʚʝʪ ʰʨʠʬʪʘ ɺʳʙʦʨ ʮʚʝʪʘ ʰʨʠʬʪʘ ʠʟ ʥʘʙʦʨʘ ʮʚʝʪʦʚ 

ʇʘʥʝʣʴ ʆʧʝʨʘʮʠʠ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʜʝʨʝʚʘ 

 ʇʝʨʝʤʝʩʪʠʪʴ ʚʚʝʨʭ (Ctrl+U) ʇʝʨʝʤʝʩʪʠʪʴ ʦʙʲʝʢʪ ʚʚʝʨʭ ʧʦ ʜʝʨʝʚʫ ʚ ʧʨʝʜʝʣʘʭ ʧʘʧʢʠ 

 ʇʝʨʝʤʝʩʪʠʪʴ ʚʥʠʟ (Ctrl+D) ʇʝʨʝʤʝʩʪʠʪʴ ʦʙʲʝʢʪ ʚʥʠʟ ʧʦ ʜʝʨʝʚʫ ʚ ʧʨʝʜʝʣʘʭ ʧʘʧʢʠ 

ʇʘʥʝʣʴ ʆʧʝʨʘʮʠʠ ʩ ʦʙʲʝʢʪʦʤ çʊʝʢʩʪʦʚʳʡ ʬʘʡʣè 

 ʇʝʯʘʪʴ ʇʝʯʘʪʴ ʪʝʢʫʱʝʛʦ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ 

 ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ ʜʣʷ ʧʝʯʘʪʠ 

 ʅʘʡʪʠ ʅʘʡʪʠ ʪʝʢʩʪʦʚʳʡ ʬʨʘʛʤʝʥʪ ʚ ʪʝʢʫʱʝʤ ʜʦʢʫʤʝʥʪʝ 

 ɺʳʨʝʟʘʪʴ ɺʳʨʝʟʘʪʴ ʚʳʜʝʣʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʘ ʚ ʙʫʬʝʨ 

 ʂʦʧʠʨʦʚʘʪʴ ʂʦʧʠʨʦʚʘʪʴ ʚʳʜʝʣʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʘ ʚ ʙʫʬʝʨ 

 ɺʩʪʘʚʠʪʴ ɺʩʪʘʚʠʪʴ ʩʦʜʝʨʞʠʤʦʝ ʙʫʬʝʨʘ ʦʙʤʝʥʘ 

 ɺʩʪʘʚʠʪʴ ʜʘʪʫ/ʚʨʝʤʷ ɺʩʪʘʚʢʘ ʚ ʪʝʢʩʪ ʜʘʪʳ ʠʣʠ ʚʨʝʤʝʥʠ ʚ ʦʜʥʦʤ ʠʟ ʬʦʨʤʘʪʦʚ 

 ʆʪʤʝʥʠʪʴ ʆʪʤʝʥʘ ʧʦʩʣʝʜʥʝʡ ʦʧʝʨʘʮʠʠ 

 ɺʝʨʥʫʪʴ ɺʦʟʚʨʘʪ ʧʦʩʣʝʜʥʝʡ ʦʪʤʝʥʝʥʥʦʡ ʦʧʝʨʘʮʠʠ 

ʂʣʘʩʩʠʬʠʢʘʪʦʨʳ 
ʂʣʘʩʩʠʬʠʢʘʪʦʨ ð ʵʪʦ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ (ʛʨʫʧʧʘ ʩʣʦʚ), ʢʦʪʦʨʦʝ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪ 

ʢʦʥʢʨʝʪʥʳʡ ʦʙʲʝʢʪ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʙʲʝʢʪʫ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʩʚʦʝʥ ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʠʣʠ ʥʝʪ, ʥʦ ʚ 
ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʩ ʜʘʥʥʳʤ ʦʙʲʝʢʪʦʤ ʙʘʟʳ ʜʘʥʥʳʤ ʥʝ ʩʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʨʘʩʯʝʪʥʳʝ ʧʨʦʛʨʘʤʤʳ. 
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ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʠʩʢʘ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʵʪʦ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ, ʠ ʝʤʫ ʙʫ-
ʜʝʪ ʥʘʡʜʝʥ ʢʦʥʢʨʝʪʥʳʡ ʦʙʲʝʢʪ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʜʘʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʙʲʝʢʪʫ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ 
ʩʦʟʜʘʪʴ ʩʧʠʩʦʢ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʦʙʝ̡ʢʪʦʚ ʵʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʉʜʝʣʘʪʴ ʵʪʦ ʤʦʞʥʦ, ʚʳʙʨʘʚ ʧʫʥʢʪ 
ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʂʣʘʩʩʠʬʠʢʘʪʦʨʳé 

ʇʨʠ ʚʳʙʦʨʝ ʵʪʦʛʦ ʧʫʥʢʪʘ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥ  ʁʂʣʘʩʩʠʬʠʢʘʪʦʨʳé, ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪʢʨʦ-
ʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʂʣʘʩʩʠʬʠʢʘʪʦʨʳè, (ʨʠʩ. 1.13), ʚ ʢʦʪʦʨʦʤ ʧʦʢʘʟʳʚʘʝʪʩʷ ʚʝʩʴ ʩʧʠʩʦʢ 
ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʦʙʲʝʢʪʘʤʠ ʵʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʚ ʜʘʥʥʦʤ 
ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʤʦʞʥʦ: 

a) ʅʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çɼʦʙʘʚʠʪʴè ð ʜʦʙʘʚʠʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨ; ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʤʷ ʢʣʘʩʩʠ-
ʬʠʢʘʪʦʨʘ ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ɼʦʙʘʚʠʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨ 
(ʨʠʩ. 1.13).  ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʚ ʩʧʠʩʢʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʦʜʥʦ-
ʠʤʝʥʥʦʛʦ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʧʦʷʚʠʪʩʷ ʝʛʦ ʠʤʷ ʠ ʬʣʘʞʦʢ ʚ ʧʦʣʝ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʡ ʪʦ, 
ʯʪʦ ʵʪʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʧʦʣʟɹʦʚʘʪʝʣʷ; 

b) ʂʥʦʧʢʘ çʀʟʤʝʥʠʪʴè ð ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʠʤʷ ʨʘʥʝʝ ʚʚʝʜʝʥʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. 
ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʠʤʝʥʠ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, ʝʛʦ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ, ʘ ʟʘʪʝʤ, 
ʥʘʞʘʚ ʢʥʦʧʢʫ çʀʟʤʝʥʠʪʴè, ʧʝʨʝʠʤʝʥʦʚʘʪʴ ʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʝ ʀʟʤʝʥʠʪʴ ʢʣʘʩʩʠʬʠ-
ʢʘʪʦʨ. 

c) ʂʥʦʧʢʘ çʋʜʘʣʠʪʴè ð ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʚʳʜʝʣʝʥʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʠʟ ʩʧʠʩʢʘ. 
d) ʂʥʦʧʢʘ çʆʪʤʝʥʘè ð ʟʘʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʂʣʘʩʩʠʬʠʢʘʪʦʨʳ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʚ 
ʥʝʛʦ ʚʩʝʭ ʠʟʤʝʥʝʥʠʡ. 

 

 
ʈʠʩ. 1.13 ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʂʣʘʩʩʠʬʠʢʘʪʦʨʳ. 

 
ʈʠʩ. 1.14 ʂʣʘʩʩʠʬʠʢʘʪʦʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ɹɼ. 
 

ɼʣʷ ʟʘʜʘʥʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʢʦʥʢʨʝʪ-
ʥʦʤʫ ʦʙʲʝʢʪʫ ʙʘʟʳ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ 
ʧʫʥʢʪ ɿʘʜʘʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʧʦʩʣʝ ʯʝʛʦ ʚ 
ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʠʟ ʚʳʧʘʜʘʶʱʝ-
ʛʦ ʩʧʠʩʢʘ (ʨʠʩ. 1.15) ʚʙrʨʘʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨ 
ʜʣʷ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. 

 
 

ʈʠʩ. 1.15 ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 
ɿʘʜʘʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨ. 

ʇʦʠʩʢ ʦʙʲʝʢʪʦʚ ʚ ʙʘʟʝ 
ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦ ʦʨʛʘʥʠʟʘʮʠʷ ʜʚʫʭ ʚʠʜʦʚ ʧʦʠʩʢʘ: ʧʦ ʩʪʨʦʢʝ ʜʘʥʥʳʭ ʠ ʧʦ ʢʣʘʩʩʠ-

ʬʠʢʘʪʦʨʘʤ. ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʠʟ ʚʠʜʦʚ ʧʦʠʩʢʘ ʧʦʜʨʦʙʥʝʝ. 
ʇʦʠʩʢʦʤ ʧʦ ʩʪʨʦʢʝ ʜʘʥʥʳʭ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ, ʝʩʣʠ ʟʘʨʘʥʝʝ ʧʦʣʥʦ ʠʣʠ ʯʘʩʪʠʯʥʦ ʠʟ-

ʚʝʩʪʥʦ ʠʤʷ ʦʙʲʝʢʪʘ ʠʣʠ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʥʝʤʫ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʝ ʧʦʠʩʢʘ ʦʙʲʝʢʪʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 
ʩʣʫʞʠʪ ʢʦʤʘʥʜʘ ʇʨʘʚʢʘ | ʅʘʡʪʠé (Ctrl+F). ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ (ʨʠʩ. 1.16) ʥʝʦʙʭʦ-
ʜʠʤʦ ʚʚʝʩʪʠ ʩʣʦʚʦ (ʠʣʠ ʩʣʦʚʘ) ʜʣʷ ʧʦʠʩʢʘ ʠ ʦʪʤʝʪʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʘʪʨʠʙʫʪʳ. ɼʘʣʝʝ ʥʘʞʘʪʠʝʤ 
ʢʥʦʧʢʠ çʅʘʡʪʠ ʜʘʣʝʝè ʧʨʦʠʟʚʦʜʠʤ ʧʦʠʩʢ ʚ ʪʦʡ ʦʙʣʘʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʦʪʤʝʯʝʥʘ ʬʣʘʞ-
ʢʘʤʠ. ʅʘʡʜʝʥʥʳʝ ʵʣʝʤʝʥʪʳ (ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʵʪʦ ʵʣʝʤʝʥʪʳ ʜʝʨʝʚʘ) ʚʳʜʝʣʷʁ ʪʩ̫ 
(ʨʠʩ. 1.16). ɼʣʷ ʧʦʠʩʢʘ ʩʣʝʜʫʶʱʝʛʦ ʦʙʲʝʢʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʟʘʜʘʥʥʦʝ ʩʣʦʚʦ, ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ 
çʅʘʡʪʠ ʜʘʣʝʝè ʝʱʝ ʨʘʟ. 
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ʈʠʩ. 1.16  ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʦʠʩʢʘ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦ ʩʪʨʦʢʝ. 

 
ʇʦʠʩʢʦʤ ʧʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʦʙʲʝʢʪʳ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʳ (ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ) ʠ ʪʠʧʘ (ʧʘʧʢʘ, ʛʨʫʧʧʘ, ʪʘʙʣʠʮʘé). 
ɼʣʷ ʧʦʠʩʢʘ ʦʙʲʝʢʪʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʢʦʤʘʥʜʘ ʇʨʘʚʢʘ | ʇʦʠʩʢ ʧʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤé (Ctrl+J). ʇʨʠ ʵʪʦʤ ʩʧʨʘʚʘ ʧʦʷʚʠʪʩʷ ʧʘʥʝʣʴ 
ʧʦʠʩʢʘ (ʨʠʩ. 1.17). ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʧʦʠʩʢʘ. 

ʅʘʞʘʚ ʢʥʦʧʢʫ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʠʩʢʘ  

ɺʳ ʤʦʞʝʪʝ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ (ʨʠʩ. 1.18) ʦʪʤʝʪʠʪʴ 
ʦʙʲʝʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʧʦʠʩʢ. 

ʈʝʟʫʣʴʪʘʪ ʧʦʠʩʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 
ʦʢʥʘ ʧʦʠʩʢʘ ʚ ʚʠʜʝ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʙʨʘʥʥʦʤʫ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ. ɼʚʦʡʥʦʝ 
ʥʘʞʘʪʠʝ ʧʦ ʦʙʲʝʢʪʫ ʚ ʩʧʠʩʢʝ ʈʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʦʪ-
ʢʨʳʚʘʝʪ ʦʙʝ̡ʢʪ ʚ ʦʢʥʝ. 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʬʣʘʞʢʘ  ʇʘʨʘʤʝʪʨʳ ʧʦʠʩʢʘ 
ʧʦʠʩʢ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʚ ʩʣʝʜʫʶʱʠʭ ʦʙʲʝʢʪʘʭ: ʇʘʨʘ-
ʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ɻʨʫʧʧʘ, ʊʘʙʣʠʮʘ. ɼʘʥʥʘʷ ʬʫʥʢ-
ʮʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ, ʥʘʧʨʠʤʝʨ ʧʝʨʝʤʝʥʥʳʝ ʠʣʠ 
ʠʭ ʟʥʘʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʪʘʙʣʠʮʘʭ. 

ʅʘ ʨʠʩʫʥʢʝ 1.19 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʦʠʩʢʘ ʧʦ ʥʝ-
ʩʢʦʣʴʢʠʤ ʫʩʣʦʚʠʷʤ, ʢʦʛʜʘ ʚ ʩʪʨʦʢʝ ʇʘʨʘʤʝʪʨʳ ʧʦʠʩ-
ʢʘ ʟʘʜʘʥ ʜʠʘʧʘʟʦʥ ʜʣʠʥʳ ʩʪʘʥʠʥʳ ʩʪʘʥʢʦʚ 
çDstan>=350; Dstan<500;è (ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ 
ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʪʦʯʢʫ ʩ ʟʘʧʷʪʦʡ), ʘ ʜʣʷ 
ʚʳʧʦʣʥʝʥʠʷ ʧʦʠʩʢʘ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʅʘʡʪʠè. ʈʝʟʫʣʴ-
ʪʘʪʳ ʧʦʠʩʢʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.19. 

ʇʨʠ ʥʝʢʦʨʨʝʢʪʥʦʤ ʟʘʜʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʠʩʢʘ 
ʩʠʩʪʝʤʘ ʚʳʜʘʩʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 

 
ʈʠʩ. 1.17 ʌʨʘʛʤʝʥʪ ʧʘʥʝʣʠ ʧʦʠʩʢʘ. 

 

 
ʈʠʩ. 1.18 ʌʨʘʛʤʝʥʪ ʧʘʥʝʣʠ ʧʦʠʩʢʘ. 

 

 
ʈʠʩ. 1.19 ʇʨʠʤʝʨ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʦʠʩʢʘ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʫʩʣʦʚʠʷʤ. 
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ɻʣʘʚʘ 2. ʆʙʲʝʢʪʳ APM Base 
 
ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʥʘʜ ʦʙʲʝʢʪʘʤʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʘʟʳ ʜʘʥʥʳʭ 

(ʥʝ ʠʟʤʝʥʷʷ ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʥʠʭ ʠʥʬʦʨʤʘʮʠʶ), ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʦʙʲʝʢʪ ʙʘʟʳ ʜʘʥʥʳʭ, ʩ ʢʦʪʦ-
ʨʳʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʭʦʯʝʪ ʨʘʙʦʪʘʪʴ ʠ, ʥʘʞʘʚ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, ʚʳʟʚʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ, 
ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʙʫʜʝʪ ʨʘʟʣʠʯʘʪʴʩʷ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʦʙʲʝʢʪʘ (ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ), ʦʙʲʝʢʪ, ʜʦʣʞʝʥ ʙʳʪʴ, ʧʨʝʞʜʝ 
ʚʩʝʛʦ, ʦʪʢʨʳʪ. ʇʦʩʣʝ ʵʪʦʛʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʦʙʲʝʢʪʘ, ʩ ʜʘʥʥʳʤʠ ʢʦʪʦʨʦʛʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 
ʨʘʙʦʪʘʪʴ, ʠʤʝʁ ʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʨʘʙʦʪʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʩ ʢʘʞʜʳʤ ʦʙʲʝʢʪʦʤ ʧʦʜʨʦʙʥʝʝ. 

 ʇʘʧʢʘ 
ʇʘʧʢʘ APM Base ʠʤʝʝʪ ʪʦ ʞʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʠ ʧʘʧʢʘ (ʜʠʨʝʢʪʦʨʠʷ) ʚ ʩʠʩʪʝʤʝ Windows. ɺ 

ʨʝʜʘʢʪʦʨʝ ʙʘʟʳ ʜʘʥʥʳʭ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʨʦʩʤʦʪʨ ʩʦʜʝʨʞʠʤʦʛʦ ʢʦʥʢʨʝʪʥʦʡ ʧʘʧʢʠ. ʇʨʠ ʨʘʙʦʪʝ 
ʩ ʧʘʧʢʦʡ, ʧʦʣʴʟʦʚʘʪʝʣʴ, ʚʳʟʚʘʚ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ, (ʨʠʩ. 2.1) ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ: 

 ʉʦʟʜʘʪʴ ʧʘʧʢʫé ð ʚ ʚrʜʝʣʝʥʥʦʡ ʧʘʧʢʝ ʠʣʠ ʚ 

ʧʫʩʪʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʥʦʚʘʷ ʧʘʧʢʘ, ʠʤʷ 
ʢʦʪʦʨʦʡ ʥʫʞʥʦ ʙʫʜʝʪ ʚʚʝʩʪʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʦ-
ʟʜʘʪʴ ʧʘʧʢʫé; 

 ʉʦʟʜʘʪʴ ʛʨʫʧʧʫé ð ʚ ʚʳʙʨʘʥʥʦʡ ʧʘʧʢʝ ʙʫʜʝʪ 

ʩʦʟʜʘʥʘ ʛʨʫʧʧʘ ʦʙʲʝʢʪʦʚ, ʠʤʷ ʢʦʪʦʨʦʡ ʥʫʞʥʦ ʙʫʜʝʪ 
ʚʚʝʩʪʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ɼʦʙʘʚʠʪʴ ʛʨʫʧʧʫé; 

 ʉʦʟʜʘʪʴ ʪʘʙʣʠʮʫé ð ʚ ʚʳʜʝʣʝʥʥʦʡ ʧʘʧʢʝ ʙʫʜʝʪ 

ʩʦʟʜʘʥʘ ʥʦʚʘʷ ʪʘʙʣʠʮʘ, ʠʤʷ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʚʚʝʩʪʠ 
ʚ ʦʜʥʦʠʤʝʥʥʦʤ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʉʦʟʜʘʪʴ ʪʘʙʣʠʮʫé; 

 ɼʦʙʘʚʠʪʴ ʪʘʙʣʠʮʫéð ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʜʦʙʘʚʠʪʴ ʚ ʚʳʙʨʘʥʥʫʶ ʧʘʧʢʫ ʧʨʝʜʚʘʨʠʪʝʣʴ-
ʥʦ ʩʦʭʨʘʥʝʥʥʫʶ ʪʘʙʣʠʮʫ ʠʟ ʦʪʜʝʣʴʥʦʛʦ ʬʘʡʣʘ ʩ ʨʘʩ-
ʰʠʨʝʥʠʝʤ APMBase Table *.abt. ʇʦʩʣʝ ʚʳʙʦʨʘ ʵʪʦʛʦ 
ʧʫʥʢʪʘ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʦʪʢʨʳʚʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʝ 
ʦʢʥʦ ʦʪʢʨʳʪʠʷ ʬʘʡʣʦʚ Windows, ʚ ʢʦʪʦʨʦʤ ʥʫʞʥʦ ʫʢʘ-
ʟʘʪʴ ʧʫʪʴ ʢ ʬʘʡʣʫ ʪʘʙʣʠʮʳ. 

 ɼʦʙʘʚʠʪʴ APM Graph ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʤʦ-

ʜʝʣʴé ð ʜʦʙʘʚʣʝʥʠʝ ʚ ʚʳʙʨʘʥʥʫʶ ʧʘʧʢʫ ʬʘʡʣ ʧʘʨʘ-
ʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʠʤʝʶɦ ʝʡ ʨʘʩʰʠʨʝʥʠʝ *.agp.  

 ɼʦʙʘʚʠʪʴ APM Graph ʬʘʡʣéð  ʜʦʙʘʚʣʝʥʠʝ ʚ  

ʚʳʙʨʘʥʥʫʶ ʧʘʧʢʫ ʬʘʡʣ ʯʝʨʪʝʞʘ (ʵʩʢʠʟʘ), ʠʤʝʶɦ ʝʛʦ 
ʨʘʩʰʠʨʝʥʠʝ *.agr. ɼʘʣʝʝ ʦʪʢʨʳʚʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʝ 
ʦʢʥʦ ʦʪʢʨʳʪʠʷ ʬʘʡʣʦʚ Windows, ʚ ʢʦʪʦʨʦʤ ʥʫʞʥʦ ʫʢʘ-
ʟʘʪʴ ʧʫʪʴ ʢ ʬʘʡʣʫ APM Graph. 

ɼʦʙʘʚʠʪʴ ʨʠʩʫʥʦʢ... ï ʜʦʙʘʚʣʝʥʠʝ ʨʠʩʫʥʢʘ ʚ ʚʳ-
ʜʝʣʝʥʥʫʶ ʧʘʧʢʫ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʂʘʨ-
ʪʠʥʢʘ ʷʚʣʷʝʪʩʷ ʧʦʷʩʥʷʶʱʠʤ ʦʙʲʝʢʪʦʤ. ʌʦʨʤʘʪ ʪʘʢʦʡ 
ʢʘʨʪʠʥʢʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ. 

 
ʈʠʩ. 2.1 ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʧʘʧʢʠ. 

ɼʦʙʘʚʠʪʴ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ ï ʜʦʙʘʚʣʝʥʠʝ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ ʬʦʨʤʘʪʘ *.txt ʠʣʠ *.rtf ʚ ʚr-
ʜʝʣʝʥʥʫʶ ʧʘʧʢʫ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʜʦʙʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʜʨʫ-
ʛʠʭ ʬʦʨʤʘʪʦʚ, ʥʘʧʨʠʤʝʨ *.pdf. ʇʨʠ ʵʪʦʤ ʧʨʦʩʤʦʪʨ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʠʣʦʞʝʥʠʝʤ Windows, ʜʣʷ *.pdf  ï ʧʨʦʛʨʘʤʤʦʡ Adobe Acrobat. 

 ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʛʨʫʧʧʫ. ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʚʳʙʨʘʥ-

ʥʦʡ ʧʘʧʢʝ ʩʦʜʝʨʞʘʪʩʷ ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʠʤʝʶʱʠʝ ʨʘʩʰʠʨʝʥʠʝ *.agp, ʚ ʵʪʦʤ 
ʩʣʫʯʘʝ ʚʳʙʨʘʥʥʘʷ ʧʘʧʢʘ ʩʪʘʥʝʪ ʛʨʫʧʧʦʡ ʦʙʲʝʢʪʦʚ. 

 ʋʜʘʣʠʪʴ. ʋʜʘʣʝʥʠʝ ʚʳʜʝʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʉʦʟʜʘʪʴ ʢʦʧʠʶ ʦʙʲʝʢʪʘ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʢʦʧʠʶ ʚʳʙʨʘʥʥʦʛʦ 
ʦʙʲʝʢʪʘ ʚ ʵʪʦʡ ʞʝ ʩʘʤʦʡ ʧʘʧʢʝ ʠʣʠ ʛʨʫʧʧʝ ʦʙʲʝʢʪʦʚ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʚʳʙʨʘʥʥʳʡ ʦʙʲʝʢʪ. ʅʝʦʙ-
ʭʦʜʠʤʦʩʪʴ ʪʘʢʦʡ ʦʧʝʨʘʮʠʠ ʟʘʯʘʩʪʫʶ ʙʳʚʘʝʪ ʚʳʟʚʘʥʘ ʜʦʙʘʚʣʝʥʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲ-
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ʝʢʪʘ ʠʟ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ ʦʜʥʦʡ ʤʦʜʝʣʠ ʚ ʜʨʫʛʫʶ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʪʨʝʙʫʝʤʘʷ ʯʘʩʪʴ ʪʘʙʣʠʮʳ ʜʘʥ-
ʥʳʭ ʢʦʧʠʠ ʤʦʜʝʣʠ ʢʦʧʠʨʫʝʪʩʷ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ, ʘ ʟʘʪʝʤ ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʠʩʭʦʜʥʫʶ ʤʦʜʝʣʴ. 

 ʇʝʨʝʤʝʩʪʠʪʴ ʚʚʝʨʭ. ʇʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʘ ʚʚʝʨʭ ʧʦ ʜʝʨʝʚʫ ʚ ʧʨʝʜʝʣʘʭ ʧʘʧʢʠ. 

 ʇʝʨʝʤʝʩʪʠʪʴ ʚʥʠʟ. ʇʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʘ ʚʥʠʟ ʧʦ ʜʝʨʝʚʫ ʚ ʧʨʝʜʝʣʘʭ ʧʘʧʢʠ. 

 ʇʝʨʝʠʤʝʥʦʚʘʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʟʚʘʥʠʝ ʚʳʜʝʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʚʳʜʝʣʠʪʩʷ, ʠ ʫ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʠʤʝʥʦʚʘʪʴ ʦʙʲʝʢʪ, ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 
Windows. 

 ʉʚʦʡʩʪʚʘ. ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʩʚʦʡʩʪʚ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʠʤʷ ʦʙʲʝʢʪʘ, 

ʢʝʤ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʜʦʙʘʚʣʝʥ, ʜʘʪʳ ʜʦʙʘʚʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ, ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠ 
ʢʦʤʤʝʥʪʘʨʠʡ ʢ ʵʪʦʤʫ ʦʙʝ̡ʢʪʫ. 

 ɿʘʜʘʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨ. ɿʘʜʘʥʠʝ ʜʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ (ʨʠʩ. 1.10) 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʠʟ ʩʧʠʩʢʘ ʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʙʘʟʳ ʜʘʥʥʳʭ.  ɼʣʷ ʪʦʛʦ, ʯʪʦ-
ʙʳ ʟʘʜʘʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʢʘʢʦʤʫ-ʪʦ ʵʣʝʤʝʥʪʫ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʧʠʩʦʢ 
ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʦʙʲʝʢʪʦʚ ʵʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʉʜʝʣʘʪʴ ʵʪʦ ʤʦʞʥʦ ʚ ʧʫʥʢʪʝ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ 
ʂʣʘʩʩʠʬʠʢʘʪʦʨʳé ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚ ʵʪʦʤ ʞʝ ʨʘʟʜʝʣʝ, ʥʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ. 

 ʋʜʘʣʠʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨ. ʋʜʘʣʝʥʠʝ ʧʨʠʩʚʦʝʥʥʦʛʦ ʦʙʲʝʢʪʫ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. 

ʂʣʘʩʩʠʬʠʢʘʪʦʨʳé ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʂʣʘʩʩʠʬʠʢʘʪʦʨʳ (ʨʠʩ. 1.9), ʚ ʢʦʪʦʨʦʤ ʧʦʢʘ-
ʟʘʥ ʚʝʩʴ ʩʧʠʩʦʢ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʵʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʚ ʜʘʥʥʦʤ ʜʠʘʣʦʛʦʚʦʤ 
ʦʢʥʝ ʤʦʞʥʦ: ɼʦʙʘʚʠʪʴ, ʀʟʤʝʥʠʪʴ ʠʣʠ ʋʜʘʣʠʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ. 

 ɿʘʜʘʪʴ ʢʘʨʪʠʥʢʫ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʟʥʘʯʦʢ, ʢʦʪʦʨʳʤ ʚ ʩʪʨʫʢʪʫʨʝ 

ʙʘʟʳ ʜʘʥʥʳʭ (ʝʝ ʜʝʨʝʚʝ) ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʦʥʢʨʝʪʥʳʡ ʚʳʙʨʘʥʥʳʡ ʦʙʲʝʢʪ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʵʪʦʛʦ 
ʧʫʥʢʪʘ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪʢʨʳʚʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʥʦ ʦʪʢʨʳʪʠʷ ʬʘʡʣʦʚ 
Windows, ʚ ʢʦʪʦʨʦʤ ʥʫʞʥʦ ʙʫʜʝʪ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʬʘʡʣʫ ʢʘʨʪʠʥʢʠ. ʂʘʨʪʠʥʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʤʝ-
ʨʦʤ 16 ʭ 16 ʧʠʢʩʝʣʝʡ ʠ ʠʤʝʪʴ ʨʘʩʰʠʨʝʥʠʝ *.bmp. 
ʀʤʧʦʨʪ ʜʘʥʥʳʭ ʠʟ APM Base ʙʘʟʳ ʜʘʥʥʳʭé  ʀʤʧʦʨʪ ʜʘʥʥʳʭ ʚ ʦʪʢʨʳʪʫʶ ʙʘʟʫ ʠʟ ʜʨʫʛʦʡ 

ʙʘʟʳ ɸʈʄ Base. ʊʘ ʙʘʟʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʭʦʯʝʪ ʜʦʙʘʚʠʪʴ ʚ ʦʪʢʨʳʪʫʶ, ʜʦʣʞʥʘ 
ʠʤʝʪʴ ʨʘʩʰʠʨʝʥʠʝ *.mdb, ʠ ʝʝ ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʜʦʣʞʥʘ  ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʨʫʢʪʫʨʝ, 
ʧʨʠʥʷʪʦʡ ʚ APM Base. ʇʦʩʣʝ ʚʳʙʦʨʘ ʵʪʦʛʦ ʧʫʥʢʪʘ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ 
ʦʪʢʨʳʚʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʥʦ ʦʪʢʨʳʪʠʷ ʬʘʡʣʦʚ Windows, ʚ ʢʦʪʦʨʦʤ ʥʫʞʥʦ ʙʫʜʝʪ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ 
ʬʘʡʣʫ ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʀʤʧʦʨʪʠʨʦʚʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʙʫʜʝʪ ʨʘʟʤʝʱʝʥʘ ʚ 
ʢʦʨʥʝʚʦʤ ʢʘʪʘʣʦʛʝ. 

 ʆʪʢʨʳʪʴ ʙʘʟʫ. ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʄʝʥʝʜʞʝʨ ʙʘʟ ʜʘʥʥʳʭ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʦʪʢʨʳʪʴ ʜʨʫʛʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʠʣʠ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʙʘʟʫ ʜʘʥʥʳʭ. 

 ɿʘʢʨʳʪʴ ʙʘʟʫ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʢʦʤʘʥʜʳ ʤʦʞʥʦ ʟʘʢʨʳʪʴ ʪʝʢʫʱʫʶ ʦʪʢʨʳʪʫʶ ʙʘʟʫ ʜʘʥʥʳʭ. 

 ɻʨʫʧʧʘ ʦʙʝ̡ʢʪʦʚ 
ɻʨʫʧʧʳ ʦʙʲʝʢʪʦʚ ð ʦʙʲʝʢʪ ʙʘʟʳ ʜʘʥʥʳʭ, ʚ ʩʦʩʪʘʚʝ 

ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝ-
ʣʠ APM Graph. ɻʨʫʧʧʘ ʦʙʲʝʢʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʝʥʠ-
ʷʤʠ ʧʝʨʝʤʝʥʥʳʭ, ʚʭʦʜʷʱʠʭ ʚ ʛʨʫʧʧʫ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʦ-
ʜʝʣʝʡ. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʚʭʦʜʷʱʠʭ ʚ ʛʨʫʧʧʫ ʘʥʘʣʦ-
ʛʠʯʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 
(ʩʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ).  

ʂ ʛʨʫʧʧʝ ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ ʧʘʨʘʤʝʪʨʠ-
ʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ 
ʙʦʣʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʝʝ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ (ʚʠʜ ʩʧʝʨʝʜʠ, 
ʚʠʜ ʩʣʝʚʘ, ʨʘʟʨʝʟ ʠ ʪ.ʧ.). ɺ ʨʝʜʘʢʪʦʨʝ ʙʘʟ ʜʘʥʥʳʭ ʚʦʟʤʦʞ-
ʥʦ ʪʘʢʞʝ ʦʪʢʨʳʪʴ ʛʨʫʧʧʫ ʦʙʲʝʢʪʦʚ (ʢʘʢ ʧʘʧʢʫ) ʠ ʧʦʩʤʦʪʨʝʪʴ 
ʢʘʢʠʝ ʤʦʜʝʣʠ ʚʭʦʜʷʪ ʚ ʝʝ ʩʦʩʪʘʚ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʩ ʢʦʥʢʨʝʪʥʳʤ ʦʙʲʝʢʪʦʤ ʙʘ-
ʟʳ ʜʘʥʥʳʭ ð ʛʨʫʧʧʦʡ ʦʙʲʝʢʪʦʚ ð ʝʝ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʚ 
ʩʪʨʫʢʪʫʨʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʠ, ʥʘʞʘʚ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, ʚʳ-
ʟʚʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ, ʨʠʩ. 2.2. 

ʄʥʦʛʠʝ ʧʫʥʢʪʳ ʵʪʦʛʦ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, ʘʥʘʣʦʛʠʯʥʳ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʫʥʢʪʘʤ ʨʘʙʦʪʳ ʩ ʧʘʧʢʦʡ, ʧʦʵʪʦʤʫ ʥʠʞʝ 
ʨʘʩʩʤʦʪʨʠʤ ʪʦʣʴʢʦ ʪʝ ʧʫʥʢʪʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʠ-
ʚʝʜʝʥʥʳʭ ʚʳʰʝ. 

 
ʈʠʩ. 2.2 ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ 

ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ. 
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 ʆʪʢʨʳʪʴ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʫʥʢʪʘ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʪʢʨʳʪʴ ʚʳʙʨʘʥʥʳʡ ʦʙʲʝʢʪ ʙʘʟʳ ʜʘʥʥʳʭ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ð ʛʨʫʧʧʫ ʦʙʲʝʢʪʦʚ) ʠ ʝʤʫ ʙʫʜʝʪ 
ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ. 

 ɼʦʙʘʚʠʪʴ APM Graph ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴé ð ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʠʪʴ ʚ ʚʳʙʨʘʥ-

ʥʫʶ ʛʨʫʧʧʫ ʦʙʲʝʢʪʦʚ ʬʘʡʣ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʠʤʝʶʱʝʡ ʨʘʩʰʠʨʝʥʠʝ *.agp. ʆʪʤʝ-
ʪʠʤ, ʯʪʦ ʚ ʛʨʫʧʧʫ ʦʙʲʝʢʪʦʚ ʥʠʢʘʢʦʡ ʜʨʫʛʦʡ ʦʙʲʝʢʪ (ʧʘʧʢʘ, ʪʘʙʣʠʮʘé) ʜʦʙʘʚʣʝʥ ʙʳʪʴ ʥʝ 
ʤʦʞʝʪ. ɺ ʛʨʫʧʧʫ ʥʝʣʴʟʷ ʦʙʲʝʜʠʥʠʪʴ ʤʦʜʝʣʠ, ʝʩʣʠ ʦʜʥʘ ʠ ʪʘ ʞʝ ʧʝʨʝʤʝʥʥʘʷ ʚ ʥʠʭ ʠʤʝʝʪ 
ʨʘʟʥʳʝ ʚʳʨʘʞʝʥʠʷ ʠʣʠ ʚ ʜʘʥʥʳʭ ʤʦʜʝʣʠ ʩʦʜʝʨʞʠʪʩʷ ʨʘʟʥʦʝ ʯʠʩʣʦ ʩʪʨʦʢ. 

 ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʧʘʧʢʫ. ɺʳʜʝʣʝʥʥʘʷ ʛʨʫʧʧʘ ʦʙʲʝʢʪʦʚ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʧʘʧʢʫ. 

ɼʝʡʩʪʚʠʝ ʦʩʪʘʣʴʥʳʭ ʧʫʥʢʪʦʚ ʵʪʦʛʦ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʘʥʘʣʦʛʠʯʥʦ ʜʝʡʩʪʚʠʶ ʵʪʠʭ ʧʫʥʢʪʦʚ 
ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʘʧʢʦʡ. 

 ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 
ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ APM Graph ð ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʛʨʫʧʧʳ 

ʦʙʲʝʢʪʦʚ, ʠʣʠ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʘʚʝ ʧʘʧʢʠ. ʇʘʨʘʤʝʪʨʳ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʢʘʟʳʚʘʝʪ-
ʩʷ ʚ ʦʢʥʝ ɼʘʥʥʳʝ, ʘ ʚ ʦʢʥʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʧʦʢʘʟʳʚʘʝʪʩʷ ʚʠʜ ʵʪʦʡ ʤʦʜʝʣʠ ʜʣʷ 
ʚʳʙʨʘʥʥʦʛʦ ʝʝ ʪʠʧʦʨʘʟʤʝʨʘ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʜʘʥʥʳʭ ʚʳʚʦʜʷʪʩʷ ʧʝʨʝʤʝʥʥʳʝ-ʩʦʦʙʱʝʥʠʷ ʠ 
ʦʰʠʙʢʠ (ʝʩʣʠ ʦʥʠ ʠʤʝʶʪ ʤʝʩʪʦ) ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʦʨʘʟʤʝʨʘ ʤʦʜʝʣʠ. ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦ-
ʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʚʩʪʘʚʣʝʥʘ ʚ ʯʝʨʪʝʞ ʧʨʠ ʦʪʢʨʳʪʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʠʟ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʩ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝ-
ʣʴʶ ɻʪʦʪ ʦʙʲʝʢʪ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʚ ʩʪʨʫʢʪʫʨʝ ʙʘʟʳ ʜʘʥ-
ʥʳʭ, ʠ, ʥʘʞʘʚ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, ʚʳʟʚʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ 
ʤʝʥʶ (ʨʠʩ. 2.3). 

ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ, ʤʥʦʛʠʝ ʧʫʥʢʪʳ ʵʪʦʛʦ 
ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, ʘʥʘʣʦʛʠʯʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʫʥʢʪʘʤ 
ʨʘʙʦʪʳ ʩ ʧʘʧʢʦʡ ʠ ʩ ʛʨʫʧʧʦʡ ʦʙʲʝʢʪʦʚ, ʧʦʵʪʦʤʫ ʥʠʞʝ ʨʘʩ-
ʩʤʦʪʨʠʤ ʪʦʣʴʢʦ ʪʝ ʧʫʥʢʪʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʠʚʝ-
ʜʝʥʥʳʭ ʚʳh ʝ. 

 ʆʪʢʨʳʪʴ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʫʥʢʪʘ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʨʳʪʴ ʚʳʙʨʘʥʥʫʶ ʧʘ-
ʨʘʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʥʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 
ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʦʜʝʣʠ ʧʨʝʜʦʩʪʘʚʣʝ-
ʥʦ ʥʝ ʙʫʜʝʪ. ɺʦʟʤʦʞʥʦ ʟʘʜʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʪʠʧʦ-
ʨʘʟʤʝʨʥʦʡ ʪʘʙʣʠʮʳ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʠʯʝ-
ʩʢʦʡ ʤʦʜʝʣʠ. 

 ʉʦʭʨʘʥʠʪʴ ʢʘʢé ʉʦʭʨʘʥʝʥʠʝ ʚʳʙʨʘʥʥʦʡ ʧʘʨʘʤʝʪʨʠ-

ʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ ʬʦʨʤʘ-
ʪʘ *.agp ʠʣʠ *.dxf. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʩʪʘʥʜʘʨʪʥʦʤ ʦʢʥʝ 
Windows ʫʢʘʞʠʪʝ ʜʠʨʝʢʪʦʨʠʶ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥ 
ʬʘʡʣ, ʠ ʚʚʝʜʠʪʝ ʝʛʦ ʠʤʷ. 

 
ʈʠʩ. 2.3 ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ 
ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

 ʇʝʨʝʚʩʪʘʚʠʪʴé ɼʘʥʥʳʡ ʧʫʥʢʪ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʷ ʧʦʟʚʦʣʷʝʪ ʦʙʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʦʙʲʝʢʪ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʏʪʦʙʳ ʵʪʦ ʩʜʝʣʘʪʴ, ʪʨʝʙʫʝʪʩʷ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʪʦʤʫ ʬʘʡʣʫ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 
ʩʣʫʞʠʪʴ ʦʙʥʦʚʣʝʥʠʝʤ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʝʩʣʠ ʥʝʦʙ-
ʭʦʜʠʤʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ APM Graph, ʘ ʟʘʪʝʤ ʧʝʨʝʚʩʪʘʚʠʪʴ ʥʦʚʫʶ 
ʤʦʜʝʣʴ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. 

ɼʝʡʩʪʚʠʝ ʦʩʪʘʣʴʥʳʭ ʧʫʥʢʪʦʚ ʵʪʦʛʦ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʘʥʘʣʦʛʠʯʥʦ ʜʝʡʩʪʚʠʶ ʵʪʠʭ ʧʫʥʢʪʦʚ 
ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʘʧʢʦʡ ʠ ʛʨʫʧʧʦʡ ʦʙʲʝʢʪʦʚ. 

 
ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʦʩʪʫʧʥʳ ʚʢʣʘʜʢʠ ʄʦʜʝʣʴ, ʇʝʨʝʤʝʥʥʳʝ, 

ʂʦʤʤʝʥʪʘʨʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʩ ʢʘʞʜʦʡ ʠʟ ʚʢʣʘʜʦʢ ʧʦʜʨʦʙʥʝʝ. 
ɺʢʣʘʜʢʘ ʄʦʜʝʣʴ (ʨʠʩ. 2.4). ɺʝʨʭʥʝʝ ʧʦʣʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥ-

ʥʳʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. ʀʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʳ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʚʢʣʘʜʢʠ 
ʄʦʜʝʣʴ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʚʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʚ ʟʘʛʦʣʦʚʢʠ ʩʪʦʣʙʮʦʚ ʪʘʙʣʠʮʳ, ʜʦʙʘʚʠʪʴ ʧʫʩʪʳʝ 
ʩʪʨʦʢʫ, ʚʚʝʩʪʠ ʚ ʩʪʨʦʢʠ ʜʘʥʥʳʝ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʩ ʢʣʘʚʠʘʪʫʨʳ. ɼʣʷ ʚʚʝʜʝʥʠʷ ʟʥʘʯʝʥʠʡ 
ʧʝʨʝʤʝʥʥʳʭ ʧʝʨʝʤʝʩʪʠʪʝ ʢʫʨʩʦʨ ʚ ʥʫʞʥʦʝ ʧʦʣʝ ʠ ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʩ ʢʣʘʚʠʘʪʫʨʳ. ɼʘʥʥʳʝ ʷʯʝ-
ʝʢ ʪʘʙʣʠʮʳ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ ʚʩʪʘʚʣʝʥʳ ʠʟ ʙʫʬʝʨʘ ʦʙʤʝʥʘ.  ʇʝʨʝʤʝʥʥʳʝ-ʩʦʦʙʱʝʥʠʷ ʥʝ ʤʦʛʫʪ 
ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʚʘʨʴʠʨʫʝʤʳʭ ʚ ʪʘʙʣʠʮʫ ʜʘʥʥʳʭ.  
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ʂʦʤʘʥʜʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʦʙʲʝʢʪʘ ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʦʩʪʫʧʥʳ ʪʘʢʞʝ ʠʟ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʪʘʙʣʠʮʘ 2.1).  
 
ʊʘʙʣʠʮʘ 2.1 ï ʂʦʤʘʥʜʳ ʧʘʥʝʣʠ ʆʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤʠ ʦʙʲʝʢʪʦʚ çʄʦʜʝʣʴè. 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ ʢʦʤʘʥʜ  r

 
ɼʦʙʘʚʠʪʴ ʧʝʨʝʤʝʥʥʫ ʁ
(Ctrl+A) 

ɼʦʙʘʚʠʪʴ ʧʝʨʝʤʝʥʥʫʶ ʠʟ ʩʧʠʩʢʘ ʚ ʟʘʛʦʣʦʚʦʢ ʪʘʙʣʠʮʳ 
ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

 ɼʦʙʘʚʠʪʴ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ ɼʦʙʘʚʠʪʴ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ ʚ ʟʘʛʦʣʦʚʦʢ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ 

 ʋʜʘʣʠʪʴ ʧʝʨʝʤʝʥʥʫ ʁ ʋʜʘʣʠʪʴ ʧʝʨʝʤʝʥʥʫʶ ʠʟ ʟʘʛʦʣʦʚʢʘ ʪʘʙʣʠʮʳ 

 ʋʜʘʣʠʪʴ ʚʩʝ ʋʜʘʣʠʪʴ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ ʠʟ ʟʘʛʦʣʦʚʢʘ ʪʘʙʣʠʮʳ 

 ɼʦʙʘʚʠʪʴ ʩʪʨʦʢʫ (Ins) 
ɼʦʙʘʚʠʪʴ ʩʪʨʦʢʫ ʜʘʥʥʳʭ ʤʦʜʝʣʠ ʚ ʪʘʙʣʠʮʫ ʜʣʷ ʜʦʙʘʚʣʝ-
ʥʠʷ ʚ ʥʝʝ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣ ̫

 ʋʜʘʣʠʪʴ ʩʪʨʦʢʫ (Shift+Del) ʋʜʘʣʠʪʴ ʩʪʨʦʢʫ ʜʘʥʥʳʭ, ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʡ ʚʳʜʝʣʝʥ  

 ʋʜʘʣʠʪʴ ʜʘʥʥʳʝ (Del) ʋʜʘʣʠʪʴ ʜʘʥʥʳʝ ʚʳʜʝʣʝʥʥʦʡ ʷʯʝʡʢʠ 

 ɺʩʪʘʚʠʪʴ ɺʩʪʘʚʠʪʴ ʩʦʜʝʨʞʠʤʦʝ ʙʫʬʝʨʘ ʦʙʤʝʥʘ 

 
ʉʢʦʧʠʨʦʚʘʪʴ ʚʩʶ ʪʘʙʣʠʮʫ ʚ 
ʙʫʬʝʨ 

ʉʢʦʧʠʨʦʚʘʪʴ ʟʘʛʦʣʦʚʦʢ ʪʘʙʣʠʮʳ ʠ ʜʘʥʥʳʝ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ 

 
ɺ ʮʝʥʪʨʘʣʴʥʦʤ ʧʦʣʝ ʚʳʚʦʜʷʪʩʷ ʢʦʤʤʝʥʪʘʨʠʠ ʦ ʥʝʢʦʨʨʝʢʪʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ, ʘ 

ʪʘʢʞʝ ʠʤʷ ʠ ʩʦʦʙɦ ʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ-ʩʦʦʙʱʝʥʠʷ (ʨʠʩ. 2.4). 
ɺ ʥʠʞʥʝʤ ʧʦʣʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʭʝʤʘʪʠʯʥʳʡ ʚʠʜ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʚʳʙʨʘʥʥʦʡ ʩʪʨʦʢʠ ʜʘʥʥʳʭ. ɼʠʥʘʤʠʯʝʩʢʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʜʘʥʥʦʛʦ ʩʭʝʤʘʪʠʯʥʦʛʦ ʚʠʜʘ ʦʩʫʱʝʩʪʚ-
ʣʷʝʪʩʷ ʧʨʠ ʫʜʝʨʞʘʥʠʠ ʥʘʞʘʪʦʡ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ. ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ï ʧʨʠ ʚʨʘʱʝ-
ʥʠʠ ʢʦʣʝʩʠʢʘ ʤʳʰʠ. ɼʚʦʡʥʦʝ ʥʘʞʘʪʠʝ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʚʳʟʚrʘʝʪ ʦʢʥʦ ʧʨʦʩʤʦʪʨʘ ʤʦʜʝʣʠ 
(ʨʠʩ. 2.5). ʆʢʥʦ ʧʨʦʩʤʦʪʨʘ ʤʦʞʥʦ ʨʘʟʚʝʨʥʫʪʴ ʚʦ ʚʝʩʴ ʵʢʨʘʥ. ʆʧʠʩʘʥʥʦʝ ʚʳʰʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʤʳʰʠ ʪʘʢʞʝ ʜʦʩʪʫʧʥʦ ʚ ʦʢʥʝ ʧʨʦʩʤʦʪʨʘ. ʇʨʦʩʤʦʪʨ ʚ ʦʪʜʝʣʴʥʦʤ ʦʢʥʝ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 
ʧʨʦʩʤʦʪʨʘ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ.  

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʚ ʥʠʞʥʝʤ ʧʦʣʝ ʜʦʩʪʫʧʥʦ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ (ʨʠʩ. 
2.6). ʂʦʤʘʥʜʘ ʇʦʢʘʟʘʪʴ ʚʩʝ ʤʘʩʰʪʘʙʠʨʫʝʪ ʩʭʝʤʘʪʠʯʥʳʡ ʚʠʜ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʚʠ-

ʜʝʥ ʚ ʦʢʥʝ, ʘʥʘʣʦʛʠʯʥʘ ʢʦʤʘʥʜʝ  ʇʦʢʘʟʘʪʴ ʚʩʝ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʇʨʦʩʤʦʪʨ. 

ʂʦʤʘʥʜʘ ʇʦʢʘʟʘʪʴ ʤʦʜʝʣʴ ʚ ʦʪʜʝʣʴʥʦʤ ʦʢʥʝ ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʧʨʦʩʤʦʪʨʘ ʤʦʜʝʣʠ, ʦʥʘ 
ʘʥʘʣʦʛʠʯʥʘ ʜʚʦʡʥʦʤʫ ʥʘʞʘʪʠʶ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳh ʠ. 

 

 
ʈʠʩ. 2.4 ɺʢʣʘʜʢʘ ʄʦʜʝʣʴ. 

 
ʈʠʩ. 2.5 ʆʢʥʦ ʧʨʦʩʤʦʪʨʘ ʤʦʜʝʣʠ. 

 

 
ʈʠʩ. 2.6 ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ. 




