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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʘʠʪʛʘʨʝʝʚʘ ʈʫʟʘ ʐʘʢʠʨʴʷʥʦʚʥʘ 

 

 

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʙʘʟʝ iOS 

 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʩʜʝʣʘʣʦ ʚʦʟʤʦʞʥʳʤ ʨʝʰʝʥʠʝ ʪʘʢʦʡ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʟʘʜʘʯʠ, ʢʘʢ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ 

ʥʘʚʠʛʘʮʠʠ ʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ. ʇʨʝʧʷʪʩʪʚʠʝʤ ʨʝʰʝʥʠʶ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʘʙʳʡ ʩʠʛʥʘʣ, ʧʨʠʥʠʤʘʝʤʳʡ ʤʦʜʫʣʝʤ GPS, ʚ 

ʩʠʣʫ ʥʘʣʠʯʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʣʷ ʧʦʤʝʱʝʥʠʷ ʧʦʤʝʭ (ʩʪʝʥʳ, ʢʨʳʰʠ ʠ ʪ.ʜ.). 

ʇʨʦʙʣʝʤʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ ʘʢʪʫʘʣʴʥʘ ʚ 

ʩʠʣʫ ʩʣʦʞʥʦʩʪʠ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʚ ʢʦʤʧʣʝʢʩʘʭ ʟʜʘʥʠʡ ʠ ʧʦʤʝʱʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʅʘʧʨʠʤʝʨ, ʚ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʘʨʪ ʟʜʘʥʠʡ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪ,r ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʛʨʘʬʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʩ ʬʫʥʢʮʠʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ 

ʢʦʤʧʘʥʠʠ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

iOS.  

ɿʘʜʘʯʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ:  

1. ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʣʘʥʦʚ ʟʜʘʥʠʷ ʜʣʷ ʩʠʩʪʝʤʳ 

ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ iOS ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʦʩʥʦʚʘʥʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʤʦʜʫʣʴʥʦʩʪʠ, ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ 

ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ; 

2. ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʥʫʪʨʠ ʟʜʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʦʩʥʦʚʘʥʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ 
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ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʪʦʯʥʦʩʪʠ ʠ ʧʨʦʩʪʦʪʳ 

ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ; 

3. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʥʘʭʦʞʜʝʥʠʷ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʚ ʛʨʘʬʝ; 

4. ʆʮʝʥʢʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

 ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠʚʦʜʷʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʦ 

ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʩʧʦʩʦʙʘʭ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʥʘ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ iOS. ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ï 

ʦʧʠʩʘʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ɼʘʣʝʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚʦʧʨʦʩ ʪʝʩʪʠʨʦʚʘʥʠʷ. 
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1. ʉʀʉʊɽʄʓ ʅɸɺʀɻɸʎʀʀ ɺʅʋʊʈʀ ɿɼɸʅʀʁ ɼʃʗ ʄʆɹʀʃʔʅʓʍ 

ʋʉʊʈʆʁʉʊɺ ʅɸ ɹɸɿɽ iOS 

 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʳʟʚʘʣʦ ʙʦʣʴʰʦʡ 

ʘʞʠʦʪʘʞ ʚ ʦʙʣʘʩʪʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʨʝʰʝʥʠʠ ʤʥʦʛʠʭ ʥʝʪʨʠʚʠʘʣʴʥʳʭ ʟʘʜʘʯ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʧʦʜ ʤʦʙʠʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʟʜʘʥʠʡ.   

 

1.1. ʆʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʣʘʥʦʚ ʟʜʘʥʠʡ 

 

 ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʤ ʩʧʦʩʦʙʝ ʦʪʦʙʨʘʞʝʥʠʷ ʧʣʘʥʦʚ 

ʟʜʘʥʠʡ, ʢʦʪʦʨʳʡ ʙʳ ʫʜʦʚʣʝʪʚʦʨʷʣ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ 

ʦʪʦʙʨʘʞʝʥʠʷ. 

 

 OpenGL ES ʠ Quartz 2D API 

ʇʣʘʥʳ ʟʜʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ 

ʨʝʜʘʢʪʦʨʦʚ, ʘ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʪʘʢʠʭ ʢʘʢ OpenGL 

ES ʠ Quartz 2D API. 

ʄʥʦʛʦʮʝʣʝʚʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ  Open Graphics Library (OpenGL) ʩ 

ʦʪʢʨʳʪʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 2D ʠ 3D ʜʘʥʥʳʭ. ʆʥʘ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 2D ʠ 3D ʛʨʘʬʠʢʫ, ʚʠʜʝʦʠʛʨʳ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ ʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʦʣʝʪʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ.  

OpenGL ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʠʣʦʞʝʥʠʡ ʥʘʩʪʨʘʠʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠʡ 

ʢʦʥʚʝʡʝʨ 3D ʠ ʧʦʜʘʚʘʪʴ ʥʘ ʥʝʛʦ ʜʘʥʥʳʝ. ɺʝʨʰʠʥʳ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʠ 

ʦʩʚʝʱʘʶʪʩʷ, ʩʦʙʠʨʘʶʪʩʷ ʚ ʧʨʠʤʠʪʠʚʳ ʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʩʪʝʨʠʟʘʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

2D ʠʟʦʙʨʘʞʝʥʠʡ. OpenGL ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʟʦʚʘ ʬʫʥʢʮʠʡ ʚ 
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ʢʦʤʘʥʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʧʨʘʚʣʝʥʳ ʦʩʥʦʚʥʦʤʫ ʛʨʘʬʠʯʝʩʢʦʤʫ 

ʦʙʦʨʫʜʦʚʘʥʠʶ. ʊʘʢ ʢʘʢ ʵʪʦ ʦʩʥʦʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʣʫʞʠʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʛʨʘʬʠʯʝʩʢʠʭ ʢʦʤʘʥʜ, ʨʠʩʦʚʘʥʠʝ ʩʨʝʜʩʪʚʘʤʠ OpenGL, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʯʝʥʴ 

ʬɻʬʝʢʪʠʚʥʦ ʧʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ. 

OpenGL ʜʣʷ ʚʩʪʨʘʠʚʘʝʤʳʭ ʩʠʩʪʝʤ (OpenGL ES) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʫʧʨʦʱʝʥʥʫʶ ʚʝʨʩʠʶ OpenGL, ʢʦʪʦʨʘʷ ʫʩʪʨʘʥʷʝʪ ʠʟʙʳʪʦʯʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʙʠʙʣʠʦʪʝʢʠ, ʣʝʛʢʦʡ ʚ ʠʟʫʯʝʥʠʠ ʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʜʣʷ ʛʨʘʬʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ [16]. 

ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ (API) Quartz 2D ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʜʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʜʚʫʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʜʦʩʪʫʧʥʳʤ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ iOS ʠ ʜʣʷ ʚʩʝʭ ʧʨʠʢʣʘʜʥʳʭ ʩʨʝʜ Mac OS X, ʥʝ 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʷʜʨʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. Quartz 2D ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʥʠʟʢʦʫʨʦʚʥʝʚʳʡ, ʤʘʣʦʟʘʪʨʘʪʥʳʡ 2D ʨʝʥʜʝʨʠʥʛ ʩ ʥʝʧʨʝʚʟʦʡʜʝʥʥʦʡ ʚʳʭʦʜʥʦʡ 

ʪʦʯʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʠʩʧʣʝʷ ʠʣʠ ʧʝʯʘʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. Quartz 2D 

ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʦʪ ʨʘʟʨʝʰʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ API, ʥʝ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʢʦʥʝʯʥʦʝ ʥʘʟʥʘʯʝʥʠʝ [16].  

Quartz 2D ʧʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʤʦʱʥʳʤ 

ʬʫʥʢʮʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʩʣʦʠ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʨʠʩʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʪʨʘʝʢʪʦʨʠʠ, 

ʟʘʢʘʜʨʦʚʳʡ ʨʝʥʜʝʨʠʥʛ, ʨʘʩʰʠʨʝʥʥʳʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʮʚʝʪʦʤ, ʨʝʥʜʝʨʠʥʛ ʩʦ 

ʩʛʣʘʞʠʚʘʥʠʝʤ, ʠ ʩʦʟʜʘʥʠʝ, ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʨʘʟʙʦʨ ʜʦʢʫʤʝʥʪʦʚ PDF. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʨʠʩʦʚʘʥʠʷ ʧʨʠʤʠʪʠʚʦʚ ʩ ʧʦʤʦʱʴʶ Quartz 2D ʥʘ ʤʦʙʠʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʛʨʘʬʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ ʜʣʷ ʪʝʢʫʱʝʛʦ ʵʢʟʝʤʧʣʷʨʘ ʢʣʘʩʩʘ 

UIView, ʟʘʜʘʪʴ ʪʠʧ ʠ ʘʪʨʠʙʫʪʳ ʣʠʥʠʠ ʠ ʥʘʨʠʩʦʚʘʪʴ ʬʠʛʫʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ 

ʪʦʯʢʘʤ ʧʨʝʣʦʤʣʝʥʠʷ ʣʠʥʠʠ (ʣʠʩʪʠʥʛ 1.1). 

ʃʠʩʪʠʥʛ 1.1. ʌʨʘʛʤʝʥʪ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʧʨʠʤʠʪʠʚʦʚ  

- (void)drawRect:(CGRect)rect { 

CGContextRef context = UIGraphicsGetCurrentContext(); 

CGContextSetLineWidth(context, 2.0); 

CGContextSetStrokeColorWithColor(context, [UIColor blueColor].CGColor); 
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CGContextMoveToPoint(context, 100, 100); CGContextAddLineToPoint(context, 150, 150); 

CGContextAddLineToPoint(context, 100, 200); CGContextAddLineToPoint(context, 50, 150); 

CGContextAddLineToPoint(context, 100, 100); 

CGContextStrokePath(context); 

CGContextSetLineWidth(context, 3.0); 

CGContextSetStrokeColorWithColor(context, [UIColor redColor].CGColor); 

CGContextAddEllipseInRect(context, CGRectMake(200, 100, 100, 100)); 

CGContextStrokePath(context); 

CGContextSetLineWidth(context, 1.0); 

CGContextSetStrokeColorWithColor(context, [UIColor blackColor].CGColor); 

CGContextMoveToPoint(context, 350, 100); 

ééééééééééééééééééé 

ééééééééééééééééééé. 

ééééééééééééééééééé 

CGContextAddLineToPoint(context, 350, 100); 

CGContextSetFillColor(context,CGColorGetComponents([[UIColorgreenColor] CGColor])); 

CGContextFillPath(context);} 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʬʨʘʛʤʝʥʪʘ ʧʨʦʛʨʘʤʤʳ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʚ ʣʠʩʪʠʥʛʝ 

1, ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ (ʨʠʩ. 1.1). 

 

ʈʠʩ. 1.1. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʩʨʝʜʩʪʚʘʤʠ Quartz 2D 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʠʩʘʥʠʝ ʧʣʘʥʦʚ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʢʦʤʧʣʝʢʩʥʳʭ 

ʟʜʘʥʠʡ, ʩ ʫʯʝʪʦʤ ʨʘʟʥʳʭ ʢʦʨʧʫʩʦʚ ʠ ʵʪʘʞʝʡ, ʧʨʠʚʝʜʝʪ ʢ ʚʳʩʦʢʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ 

ʢʦʜʘ, ʘ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʘʥʠʨʦʚʢʝ ʟʜʘʥʠʷ ʧʦʪʨʝʙʫʶʪ ʧʨʘʚʢʠ ʢʦʜʘ, ʯʪʦ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʤʦʜʫʣʴʥʦʤʫ ʧʦʜʭʦʜʫ. 

 

PDF 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ 

ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʀʤʝʷ ʛʨʘʬʠʯʝʩʢʠ ʩʦʟʜʘʥʥʳʝ ʧʣʘʥʳ ʟʜʘʥʠʷ ʚ 

ʦʪʜʝʣʴʥʳʭ ʬʘʡʣʘʭ, ʤʦʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʦʜʫʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʟʘ 

ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʝ ʦ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ ʭʨʘʥʷʪʩʷ ʚ ʬʘʡʣʘʭ, ʘ ʥʝ ʩʦʟʜʘʶʪʩʷ 

ʧʨʦʛʨʘʤʤʥʦ, ʯʪʦ ʥʝ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʧʣʘʥʠʨʦʚʢʠ ʠʤʝʶʱʠʭʩʷ ʧʣʘʥʦʚ ʟʜʘʥʠʷ, ʠ ʠʟʙʘʚʣʷʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʦʪ ʣʠʰʥʝʡ 

ʠʟʙʳʪʦʯʥʦʩʪʠ, ʚʳʟʳʚʘʝʤʦʡ ʦʧʠʩʘʥʠʝʤ ʢʘʞʜʦʛʦ ʠʟ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʄʥʦʛʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ AutoCAD 

ʠ ArchiCAD, ʧʦʤʠʤʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʣʘʥʦʚ ʟʜʘʥʠʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ 

ʩʧʝʮʠʬʠʢʘʮʠʷʤ, ʧʦʟʚʦʣʷʶʪ ʪʘʢʞʝ ʩʦʭʨʘʥʷʪʴ ʠʣʠ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʧʣʘʥʳ ʟʜʘʥʠʡ ʚ 

ʬʦʨʤʘʪ PDF. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʬʦʨʤʘʪʘ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʚʝʢʪʦʨʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʩʪʨʦʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ iOS ʩʨʝʜʩʪʚʘʤʠ 

ʬʨʝʡʤʚʦʨʢʘ Core Graphics, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ API, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʤ ʠʥʩʪʨʫʤʝʥʪʝ ʨʠʩʦʚʘʥʠʷ Quartz [17].  

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚʩʪʨʦʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʬʦʨʤʘʪ PDF, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʚʥʦʩʠʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʚʠʜ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, 

ʪʨʝʙʫʶʱʠʡʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ. ʇʣʘʥ, 

ʦʧʠʩʘʥʥʳʡ ʚ ʬʦʨʤʘʪʝ PDF, ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʚʠʟʫʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, 

ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʧʠʩʘʥʠʷ ʢʘʞʜʦʡ ʠʟ ʦʙʣʘʩʪʝʡ, ʩ ʢʦʪʦʨʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʧʣʘʥʝ, ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ, ʪ.ʝ. 

ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʘ CALayer, ʧʦʚʝʨʭ ʜʦʢʫʤʝʥʪʘ PDF, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʝʜʝʪ ʢ 

ʧʦʚʳʰʝʥʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ ʢʦʜʘ ʠ ʙʫʜʝʪ ʥʘʨʫʰʘʪʴ ʤʦʜʫʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ. 

 

 ʌʨʝʡʤʚʦʨʢ cocos2d for iPhone 

ʌʨʝʡʤʚʦʨʢ cocos2d for iPhone ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 2D ʠʛʨ, 

ʜʝʤʦʥʩʪʨʘʮʠʡ ʠ ʜʨʫʛʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ iPod 

touch, iPhone, iPad ʠ Mac OS X. ʌʨʝʡʤʚʦʨʢ ʦʩʥʦʚʘʥ ʥʘ ʧʨʦʝʢʪʝ cocos2d [19], ʥʦ ʚ 
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ʢʘʯʝʩʪʚʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ Objective-C. ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ 

ʜʘʥʥʦʛʦ ʬʨʝʡʤʚʦʨʢʘ ʷʚʣʷʶʪʩʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ ï ʩ ʧʦʤʦʱʴʶ ʧʣʘʪʬʦʨʤʳ 

Apportable ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ iOS ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʥʝʩʝʥʳ ʥʘ Android, ʩʢʦʨʦʩʪʴ 

ʨʘʙʦʪʳ ï ʜʣʷ ʨʝʥʜʝʨʠʥʛʘ ʠʩʧʦʣʴʟʫʝʪʩʷ OpenGL ES ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [20].  

ʇʦʤʠʤʦ ʧʨʝʠʤʫʱʝʩʪʚ, cocos2d for iPhone ʦʙʣʘʜʘʝʪ ʥʝʜʦʩʪʘʪʢʦʤ, ʧʨʠʩʫʱʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʬʘʡʣʦʚ ʚ ʬʦʨʤʘʪʝ PDF, ʪ.ʝ. ʥʝʦʙʭʦʜʠʤʦ ʢʘʞʜʳʡ ʦʙʲʝʢʪ, ʩ 

ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʦʧʠʩʳʚʘʪʴ ʠ ʜʦʙʘʚʣʷʪʴ ʥʘ ʩʮʝʥʫ 

(ʦʙʲʝʢʪ ʢʣʘʩʩʘ CCScene, ʷʚʣʷʶʱʠʡʩʷ ʨʦʜʠʪʝʣʴʩʢʠʤ ʚ ʠʝʨʘʨʭʠʠ ʨʘʟʤʝʱʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ) ʧʨʦʛʨʘʤʤʥʳʤ ʧʫʪʝʤ, ʯʪʦ ʪʘʢʞʝ 

ʚʝʜʝʪ ʢ ʠʟʙʳʪʦʯʥʦʩʪʠ ʢʦʜʘ ʠ ʥʘʨʫʰʘʝʪ ʤʦʜʫʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ. 

 

SVG 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤʘʪʘ ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ (SVG) 

ʣʠʰʝʥʦ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʨʠʩʫʱʠʭ ʚʳʰʝʦʧʠʩʘʥʥʳʤ ʧʦʜʭʦʜʘʤ.  

ʌʦʨʤʘʪ SVG ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʚʫʤʝʨʥʦʡ ʛʨʘʬʠʢʠ. ʇʣʘʪʬʦʨʤʘ, 

ʢʦʪʦʨʫʶ ʦʥ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʩʦʩʪʦʠʪ ʠʟ ʬʦʨʤʘʪʘ ʬʘʡʣʦʚ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 

XML, ʠ API ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. ʂʣʶʯʝʚʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʬʠʛʫʨʳ, ʪʝʢʩʪ ʠ ʚʩʪʨʘʠʚʘʝʤʫʶ 

ʚʝʢʪʦʨʥʫʶ ʛʨʘʬʠʢʫ, ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʪʠʣʷʤʠ ʨʠʩʦʚʘʥʠʷ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʚʳʧʦʣʥʝʥʠʝ ʩʮʝʥʘʨʠʝʚ ʯʝʨʝʟ ʪʘʢʠʝ ʷʟʳʢʠ, ʢʘʢ ECMAScript ʠ ʠʤʝʝʪʩʷ ʧʦʣʥʘʷ 

ʧʦʜʜʝʨʞʢʘ ʘʥʠʤʘʮʠʠ [15]. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʣʘʥʦʚ ʟʜʘʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʪʢʨʳʪʳʡ ʨʝʜʘʢʪʦʨ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ Inkscape, ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʪʘʥʜʘʨʪ SVG ʠ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʫʪʚʝʨʞʜʝʥʥʳʝ W3C ʜʣʷ  SVG. 

ʆʪʦʙʨʘʞʝʥʠʝ ʧʣʘʥʦʚ ʟʜʘʥʠʡ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ iOS ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʨʝʡʤʚʦʨʢʘ SVGKit. ɽʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʘʞʜʳʡ ʦʙʲʝʢʪ, ʦʧʠʩʘʥʥʳʡ ʚ ʜʦʢʫʤʝʥʪʝ ʬʦʨʤʘʪʘ 

SVG, ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʦʙʲʝʢʪ, ʢ ʢʦʪʦʨʦʤʫ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʥʘʪʠʚʥʳʡ 



 
 

8 

ʨʝʥʜʝʨʠʥʛ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ Core Animation, ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ ʬʨʝʡʤʚʦʨʢʘ 

Quartz Core. 

Core Animation ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʨʝʥʜʝʨʠʥʛʘ ʛʨʘʬʠʢʠ ʠ 

ʘʥʠʤʘʮʠʠ ʜʣʷ ʩʠʩʪʝʤ iOS ʠ OS X, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʠʤʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ (ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʘ UIView) ʠ ʜʨʫʛʠʭ ʚʠʟʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʨʠʣʦʞʝʥʠʷ [18]. ʅʘʩʪʨʦʠʚ ʥʝʢʦʪʦʨʳʝ ʧʘʨʘʤʝʪʨʳ ʘʥʠʤʘʮʠʠ ʠ ʚʳʟʚʘʚ ʝʝ 

ʚʳʧʦʣʥʝʥʠʝ, Core Animation ʧʝʨʝʜʘʝʪ ʬʫʥʢʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʨʠʩʦʚʘʥʠʷ ʥʘ 

ʠʤʝʶʱʝʝʩʷ ʛʨʘʬʠʯʝʩʢʦʝ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʝʥʜʝʨʠʥʛʘ. 

ʊʘʢʦʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʩʢʦʨʝʥʠʝ ʛʨʘʬʠʢʠ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʢʘʜʨʦʚ ʠ 

ʧʣʘʚʥʦʡ ʘʥʠʤʘʮʠʠ, ʥʝ ʟʘʛʨʫʞʘʷ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʠ ʥʝ ʟʘʤʝʜʣʷʷ 

ʧʨʠʣʦʞʝʥʠʝ. 

ʇʣʘʥ ʟʜʘʥʠʷ, ʩʦʟʜʘʥʥʳʡ ʚ ʦʪʢʨʳʪʦʤ ʨʝʜʘʢʪʦʨʝ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ ʠ 

ʦʪʦʙʨʘʞʘʝʤʳʡ ʥʘ ʫʩʪʨʦʡʩʪʚʝ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ iOS, 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1.2. 

 

ʈʠʩ. 1.2. ʇʣʘʥ ʟʜʘʥʠʷ, ʩʦʟʜʘʥʥʳʡ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ Inkscape 

 

SVG, ʷʚʣʷʷʩʴ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʦʪʢʨʳʪʳʤ ʩʪʘʥʜʘʨʪʦʤ, ʠʤʝʝʪ 

ʦʙʰʠʨʥʫʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ: ʚ ʯʠʩʣʦ ʘʚʪʦʨʦʚ ʩʧʝʮʠʬʠʢʘʮʠʠ SVG 

ʚʭʦʜʷʪ Adobe, Agfa, Apple, Canon, Corel ʠ ʜʨ. [15]. ʌʦʨʤʘʪ SVG ʦʩʥʦʚʘʥ ʥʘ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʪʘʥʜʘʨʪʘʭ, ʪʘʢʠʭ ʢʘʢ XML (ʛʨʘʬʠʢʘ ʚ ʬʦʨʤʘʪʝ SVG ʦʧʠʩʳʚʘʝʪʩʷ 

ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝʛʢʦ ʩʦʟʜʘʚʘʝʤʘ), JPEG ʠ PNG ʚ ʢʘʯʝʩʪʚʝ 
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ʬʦʨʤʘʪʦʚ ʠʟʦʙʨʘʞʝʥʠʡ, DOM ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʮʝʥʘʨʠʝʚ ʠ ʧʦʜʜʝʨʞʢʠ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ, SMIL ʜʣʷ ʘʥʠʤʘʮʠʠ ʠ CSS ʜʣʷ ʩʪʠʣʠʟʘʮʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʧʣʘʥʦʚ ʟʜʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʘʡʣʦʚ ʚ ʬʦʨʤʘʪʝ SVG ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʧʣʘʥʘʤ ʟʜʘʥʠʡ ʩ ʫʯʝʪʦʤ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʫʜʦʙʥʘ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʣʘʥʦʚ 

ʟʜʘʥʠʷ,  ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʤʦʜʫʣʴʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʩʯʝʪ ʨʘʟʜʝʣʝʥʠʷ 

ʬʫʥʢʮʠʡ ʭʨʘʥʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʩ ʬʫʥʢʮʠʷʤʠ ʦʙʨʘʙʦʪʢʠ ʵʪʠʭ ʜʘʥʥʳʭ ʠ 

ʨʝʘʢʮʠʠ ʥʘ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʣʘʥʘʤʠ ʟʜʘʥʠʡ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ SVG ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ SVGKit ʚ ʦʙʲʝʢʪʳ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʬʨʝʡʤʚʦʨʢʦʤ Quartz Core. 

ʇʆ ɺʦʟʤʦʞʥʦʩʪʠ 

OpenGL ES ʠ Quartz 2D 

API 

ʇʣʘʥʳ ʟʜʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ. 

PDF 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

AutoCAD ʠ ArchiCAD ʇʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʷʪʴ ʠʣʠ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʧʣʘʥʳ ʟʜʘʥʠʡ 

ʚ ʬʦʨʤʘʪ PDF. 

ʌʨʝʡʤʚʦʨʢ cocos2d for 

iPhone 

ʌʨʝʡʤʚʦʨʢ cocos2d for iPhone ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ 2D ʠʛʨ, ʜʝʤʦʥʩʪʨʘʮʠʡ ʠ ʜʨʫʛʠʭ ʛʨʘʬʠʯʝʩʢʠʭ 

ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ iPod touch, iPhone, 

iPad ʠ Mac OS X. 

SVG 

 

ʇʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʤʦʜʫʣʴʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʩʯʝʪ 

ʨʘʟʜʝʣʝʥʠʷ ʬʫʥʢʮʠʡ ʭʨʘʥʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʩ 

ʬʫʥʢʮʠʷʤʠ ʦʙʨʘʙʦʪʢʠ ʵʪʠʭ ʜʘʥʥʳʭ ʠ ʨʝʘʢʮʠʠ ʥʘ 

ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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1.2. ʉʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

ʉʣʝʜʫʶʱʠʤ ʚʦʧʨʦʩʦʤ, ʩ ʢʦʪʦʨʳʤ ʧʨʝʜʩʪʦʠʪ ʩʪʦʣʢʥʫʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʟʜʘʥʠʡ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ iOS, ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʥʫʪʨʠ ʟʜʘʥʠʷ. 

 

 GPS ʠ A-GPS 

 GPS ï ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʠʟʤʝʨʝʥʠʝ 

ʨʘʩʩʪʦʷʥʠʷ, ʚʨʝʤʝʥʠ ʠ ʦʧʨʝʜʝʣʷʶʱʘʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠe ʚʦ ʚʩʝʤʠʨʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ WGS 84. ʇʦʟʚʦʣʷʝʪ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ɿʝʤʣʠ (ʥʝ ʚʢʣʶʯʘʷ ʧʨʠʧʦʣʷʨʥʳʝ 

ʦʙʣʘʩʪʠ), ʧʦʯʪʠ ʧʨʠ ʣʶʙʦʡ ʧʦʛʦʜʝ, ʘ ʪʘʢʞʝ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʙʣʠʟʠ 

ʧʣʘʥʝʪʳ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʦʙʲʝʢʪʦʚ. ʉʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʘʥʘ, 

ʨʝʘʣʠʟʦʚʘʥʘ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʦʨʦʥʳ ʉʐɸ. 

 ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ï ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʧʫʪʸʤ ʠʟʤʝʨʝʥʠʷ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ ʧʨʠʝʤʘ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʘʥʪʝʥʥʦʡ ʧʦʪʨʝʙʠʪʝʣʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʸʭʤʝʨʥʳʭ 

ʢʦʦʨʜʠʥʘʪ GPS-ʧʨʠʸʤʥʠʢʫ ʥʫʞʥʦ ʠʤʝʪʴ ʯʝʪʳʨʝ ʫʨʘʚʥʝʥʠʷ: çʨʘʩʩʪʦʷʥʠʝ ʨʘʚʥʦ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʥʘ ʨʘʟʥʦʩʪʴ ʤʦʤʝʥʪʦʚ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʧʦʪʨʝʙʠʪʝʣʷ 

ʠ ʤʦʤʝʥʪʘ ʝʛʦ ʩʠʥʭʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ ʩʧʫʪʥʠʢʦʚè: 

ὼ ὥ ὧὸ †      (1.1) 

 

 ɿʜʝʩʴ: ὥ ð ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ -ʛʦ ʩʧʫʪʥʠʢʘ, ὸ ð ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʠʝʤʘ 

ʩʠʛʥʘʣʘ ʦʪ Ὦ-ʛʦ ʩʧʫʪʥʠʢʘ ʧʦ ʯʘʩʘʤ ʧʦʪʨʝʙʠʪʝʣʷ, † ð ʥʝʠʟʚʝʩʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʩʠʥʭʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʠʛʥʘʣʘ ʚʩʝʤʠ ʩʧʫʪʥʠʢʘʤʠ ʧʦ ʯʘʩʘʤ ʧʦʪʨʝʙʠʪʝʣʷ, ὧ ð 

ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ὼ ð ʥʝʠʟʚʝʩʪʥʦʝ ʪʨʝʭʤʝʨʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ. 

 GPS ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʩʝʛʤʝʥʪʦʚ: ʢʦʩʤʠʯʝʩʢʦʛʦ, ʫʧʨʘʚʣʷʶʱʝʛʦ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ. ʉʧʫʪʥʠʢʠ GPS ʪʨʘʥʩʣʠʨʫʶʪ ʩʠʛʥʘʣ ʠʟ ʢʦʩʤʦʩʘ, ʠ ʚʩʝ 

ʧʨʠʸʤʥʠʢʠ GPS ʠʩʧʦʣʴʟʫʶʪ ʵʪʦʪ ʩʠʛʥʘʣ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʚ 
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ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦ ʪʨʸʤ ʢʦʦʨʜʠʥʘʪʘʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʂʦʩʤʠʯʝʩʢʠʡ 

ʩʝʛʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ 32 ʩʧʫʪʥʠʢʦʚ, ʚʨʘʱʘʶʱʠʭʩʷ ʥʘ ʩʨʝʜʥʝʡ ʦʨʙʠʪʝ ɿʝʤʣʠ. 

ʋʧʨʘʚʣʷʶʱʠʡ ʩʝʛʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʣʘʚʥʫʶ ʫʧʨʘʚʣʷʶʱʫʶ ʩʪʘʥʮʠʶ ʠ 

ʥʝʩʢʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʘʥʮʠʡ, ʘ ʪʘʢʞʝ ʥʘʟʝʤʥʳʝ ʘʥʪʝʥʥʳ ʠ ʩʪʘʥʮʠʠ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʨʝʩʫʨʩʳ ʥʝʢʦʪʦʨʳʭ ʠʟ ʫʧʦʤʷʥʫʪʳʭ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʩ ʜʨʫʛʠʤʠ 

ʧʨʦʝʢʪʘʤʠ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʩʝʛʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʪʳʩʷʯʘʤʠ ʧʨʠʝʤʥʠʢʦʚ GPS, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʝʜʝʥʠʠ ʚʦʝʥʥʳʭ ʉʐɸ ʠ ʜʝʩʷʪʢʘʤʠ ʤʠʣʣʠʦʥʦʚ ʫʩʪʨʦʡʩʪʚ, 

ʚʣʘʜʝʣʴʮʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʙʳʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ. 

 ʉʦʩʪʘʚʣʷʶʱʠʝ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʧʦʛʨʝʰʥʦʩʪʴ ʦʜʥʦʛʦ ʩʧʫʪʥʠʢʘ ʧʨʠ 

ʠʟʤʝʨʝʥʠʠ ʧʩʝʚʜʦʜʘʣʴʥʦʩʪʠ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.1 [1]. 

ʊʘʙʣʠʮʘ 1.1. 

ʇʦʛʨʝʰʥʦʩʪʠ ʚ ʠʟʤʝʨʝʥʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GPS 

ʀʩʪʦʯʥʠʢ ʧʦʛʨʝʰʥʦʩʪʠ ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʦʛʨʝʰʥʦʩʪʠ, ʤ 

ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʛʝʥʝʨʘʪʦʨʘ 6,5 

ɿʘʜʝʨʞʢʘ ʚ ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʝ 1,0 

ʅʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʩʧʫʪʥʠʢʘ 

2,0 

ɼʨʫʛʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʩʝʛʤʝʥʪʘ 

1,0 

ʅʝʪʦʯʥʦʩʪʴ ʵʬʝʤʝʨʠʜ  8,2 

ɼʨʫʛʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʥʘʟʝʤʥʦʛʦ 

ʩʝʛʤʝʥʪʘ 

1,8 

ʀʦʥʦʩʬʝʨʥʘʷ ʟʘʜʝʨʞʢʘ  4,5 

ʊʨʦʧʦʩʬʝʨʥʘʷ ʟʘʜʝʨʞʢʘ  3,9 

ʐʫʤʦʚʘʷ ʦʰʠʙʢʘ ʧʨʠʸʤʥʠʢʘ  2,9 

ʄʥʦʛʦʣʫʯʸʚʦʩʪʴ 2,4 

ɼʨʫʛʠʝ ʦʰʠʙʢʠ ʩʝʛʤʝʥʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 1,0 

ʉʫʤʤʘʨʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 
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 ʇʦʤʠʤʦ ʵʪʦʛʦ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʤʝʭʠ, ʩʦʟʜʘʚʘʝʤʳʝ ʩʘʤʠʤ ʟʜʘʥʠʝʤ (ʩʪʝʥʳ, 

ʢʨʳʰʘ, ʧʨʝʜʤʝʪʳ ʤʝʙʝʣʠ), ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʙʦʣʝʝ ʯʝʤ 50 

ʤʝʪʨʦʚ, ʯʪʦ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʧʨʠʝʤʣʝʤʳʤ. 

 ʊʝʭʥʦʣʦʛʠʷ A-GPS ʩʣʫʞʠʪ ʜʣʷ ʫʩʢʦʨʝʥʠʷ çʭʦʣʦʜʥʦʛʦ ʩʪʘʨʪʘè GPS-

ʧʨʠʝʤʥʠʢʘ ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʩʦʪʦʚʫʶ ʩʚʷʟʴ. ɼʣʷ 

ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʦʧʝʨʘʪʦʨʘ 

ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʠ ʠʤʝʪʴ ʜʦʩʪʫʧ ʚ ʠʥʪʝʨʥʝʪ. ʊʦʯʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ 

ʫʩʪʘʥʦʚʢʠ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʠ ʚ ʣʫʯʰʠʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʦʪ 20 ʜʦ 500 

ʤʝʪʨʦʚ [3], ʯʪʦ ʪʘʢʞʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷʤ ʥʘʚʠʛʘʮʠʠ ʚ ʧʦʤʝʱʝʥʠʷʭ. 

 

 Wi-Fi 

 Wi-Fi ï ʪʦʨʛʦʚʘʷ ʤʘʨʢʘ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʥʘ ʙʘʟʝ ʩʪʘʥʜʘʨʪʘ IEEE 

802.11, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʝʪʩʷ ʮʝʣʦʝ ʩʝʤʝʡʩʪʚʦ 

ʩʪʘʥʜʘʨʪʦʚ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʧʦ ʨʘʜʠʦʢʘʥʘʣʘʤ. 

 ʂʘʞʜʳʡ ʧʨʦʜʫʢʪ ʬʠʨʤʳ Apple ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʘʱʝʥ ʤʦʜʫʣʝʤ Wi-

Fi, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʩʪʘʥʜʘʨʪʳ 802.11 a/b/g/n, ʠ ʨʘʙʦʪʘʶʱʠʤ ʚ ʜʠʘʧʘʟʦʥʘʭ 2,4 

ɻɻʮ ʠ 5 ɻɻʮ. 

 ʀʤʝʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Wi-Fi: ʪʨʠʘʥʛʫʣʷʮʠʷ ʩʠʛʥʘʣʘ Wi-Fi ʠ ʬʠʥʛʝʨʧʨʠʥʪʠʥʛ. 

 ʊʨʠʘʥʛʫʣʷʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʜʣʷ 

ʦʮʝʥʢʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʮʝʣʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʦʪʚʝʪʚʣʝʥʠʷ: 

ʪʨʠʣʘʪʝʨʘʮʠʷ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʪʨʠʘʥʛʫʣʷʮʠʷ.  

 ʊʨʠʘʥʛʫʣʷʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ ʩ ʧʦʤʦʱʴʶ ʚʳʯʠʩʣʝʥʠʷ 

ʫʛʣʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʥʳʭ ʦʧʦʨʥʳʭ ʪʦʯʝʢ, ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʩʝʯʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʧʘʨ ʣʠʥʠʡ ʥʘʧʨʘʚʣʝʥʠʷ ʫʛʣʦʚ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʥʘ ʢʨʫʛʦʚʳʤ 

ʨʘʜʠʫʩʦʤ ʩʪʘʥʮʠʠ Wi-Fi. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.3, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 

ʤʠʥʠʤʫʤ ʜʚʝ ʠʟʚʝʩʪʥʳʝ ʦʧʦʨʥʳʝ ʪʦʯʢʠ, ʠ ʜʚʘ ʠʟʤʝʨʝʥʥʳʭ ʫʛʣʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʚʫʤʝʨʥʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʮʝʣʠ. 
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ʈʠʩ. 1.3. ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʪʨʠʘʥʛʫʣʷʮʠʠ 

 ʉ ʧʦʤʦʱʴʶ ʪʨʠʣʘʪʝʨʘʮʠʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ 

ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʥʝʛʦ ʜʦ ʨʘʟʥʳʭ ʦʧʦʨʥʳʭ ʪʦʯʝʢ. ɺʤʝʩʪʦ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʷ ʩʠʣʫ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ (RSS), ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ 

(TOA) ʠʣʠ ʨʘʟʥʠʮʫ ʚʦ ʚʨʝʤʝʥʠ ʧʨʠʙʳʪʠʷ (TDOA), ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ 

ʟʘʪʫʭʘʥʠʷ ʩʠʣʳ ʦʪʧʨʘʚʣʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʠʣʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʜʠʦʩʠʛʥʘʣʘ 

ʠ ʚʨʝʤʝʥʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʊʘʢʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘʭ ʜʣʷ ʦʮʝʥʢʠ 

ʨʘʩʩʪʦʷʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʦʙʝ ʩʪʦʨʦʥʳ (RTOF) ʠʣʠ ʤʝʪʦʜ 

ʬʘʟʳ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ. 

 ʌʠʥʛʝʨʧʨʠʥʪʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʭʥʠʢʫ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ çʩʣʝʧʢʦʚè ʥʝʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʛʥʘʣʘ, ʘʢʪʫʘʣʴʥʳʭ ʜʣʷ 

ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ɼʘʥʥʘʷ ʪʝʭʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ: ʦʬʣʘʡʥ ʠ 

ʦʥʣʘʡʥ. ɺʦ ʚʨʝʤʷ ʦʬʣʘʡʥ ʵʪʘʧʘ ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʮʝʣʝʚʦʛʦ ʤʝʩʪʘ. 

ʉʦʙʠʨʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʢʦʦʨʜʠʥʘʪʘʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʩʠʣʳ 

ʩʠʛʥʘʣʘ ʩ ʙʣʠʞʘʡʰʠʭ ʩʪʘʥʮʠʡ Wi-Fi. ɺʦ ʚʨʝʤʷ ʦʥʣʘʡʥ ʵʪʘʧʘ ʧʨʠʣʦʞʝʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʢʫʱʝʛʦ ʧʦʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʠ ʩʦʙʨʘʥʥʫʶ ʥʘ 

ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. 

 ʉʦʛʣʘʩʥʦ ʧʦʣʠʪʠʢʝ ʬʠʨʤʳ Apple, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʦʨʦʥʥʠʭ ʙʠʙʣʠʦʪʝʢ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʩʠʛʥʘʣʘ ʥʘ ʫʩʪʨʦʡʩʪʚʝ ʟʘʧʨʝʱʝʥʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʘʣʠʟʦʚʘʪʴ 

ʬʠʥʛʝʨʧʨʠʥʪʠʥʛ ʥʘ ʫʨʦʚʥʝ ʦʬʠʮʠʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɼʣʷ ʪʨʠʘʥʛʫʣʷʮʠʠ Wi-Fi ʩʠʛʥʘʣʘ ʩʧʨʘʚʝʜʣʠʚʦ ʪʦ ʞʝ 

ʩʘʤʦʝ ʫʪʚʝʨʞʜʝʥʠʝ, ʥʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʥʘ 

ʩʝʨʚʝʨʥʦʡ ʩʪʦʨʦʥʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʛʦ ʜʦʩʪʫʧ ʢ Wi-Fi. ʊʘʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʦʨʦʛʦʩʪʦʷʱʝ ʠ ʠʤʝʝʪ ʩʣʦʞʥʦʩʪʠ ʚ ʥʘʩʪʨʦʡʢʝ, ʪʘʢʞʝ ʧʦʛʨʝʰʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 10 ʤʝʪʨʦʚ. ʊʘʢʠʤ 
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ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ Wi-Fi ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʘʚʠʛʘʮʠʠ ʧʦ ʫʥʠʚʝʨʩʠʪʝʪʫ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

 

 

 Bluetooth 

 Bluetooth ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʩʝʪʝʡ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʘʜʠʦʚʦʣʥ. ʈʘʜʠʦʩʚʷʟʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ISM-ʜʠʘʧʘʟʦʥʝ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʘʭ ʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ (ʩʚʦʙʦʜʥʳʡ ʦʪ 

ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʜʠʘʧʘʟʦʥ 2,4 ï 2,4835 ɻɻʮ). ɺ Bluetooth ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ 

ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʩʦ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʯʘʩʪʦʪʳ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʦʩʪʦ 

ʚ ʨʝʘʣʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʧʦʤʝʭʘʤ [2]. 

 ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ, ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ 

ʩʝʪʝʚʳʝ ʩʝʨʚʠʩʳ. ʈʘʜʠʫʩ ʧʦʢʨʳʪʠʷ ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 10-15 

ʤʝʪʨʦʚ, ʯʪʦ ʜʦʧʫʩʪʠʤʦ ʜʣʷ ʤʘʣʳʭ ʧʦʤʝʱʝʥʠʡ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʘʥʘʣʦʛʠʯʝʥ Wi-Fi 

ʠ ʠʤʝʝʪ ʪʝ ʞʝ ʦʛʨʘʥʠʯʝʥʠʷ [2].  

 

 ʀʥʝʨʮʠʘʣʴʥʘʷ ʥʘʚʠʛʘʮʠʷ 

ʀʥʝʨʮʠʘʣʴʥʘʷ ʥʘʚʠʛʘʮʠʷ ð ʤʝʪʦʜ ʥʘʚʠʛʘʮʠʠ (ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʦʚ) ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʭ ʜʚʠʞʝʥʠʝʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʩʚʦʡʩʪʚʘʭ ʠʥʝʨʮʠʠ ʪʝʣ, ʷʚʣʷʶʱʠʡʩʷ ʘʚʪʦʥʦʤʥʳʤ, ʪ. ʝ. ʥʝ ʪʨʝʙʫʶʱʠʤ ʥʘʣʠʯʠʷ 

ʚʥʝʰʥʠʭ ʦʨʠʝʥʪʠʨʦʚ ʠʣʠ ʧʦʩʪʫʧʘʶʱʠʭ ʠʟʚʥʝ ʩʠʛʥʘʣʦʚ. 

 ʉʫʱʥʦʩʪʴ ʠʥʝʨʮʠʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʫʩʢʦʨʝʥʠʷ 

ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʜʚʠʞʫʱʝʤʩʷ 

ʦʙʲʝʢʪʝ ʧʨʠʙʦʨʦʚ ʠ ʫʩʪʨʦʡʩʪʚ, ʘ ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ ð ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ (ʢʦʦʨʜʠʥʘʪ) 

ʵʪʦʛʦ ʦʙʲʝʢʪʘ, ʝʛʦ ʢʫʨʩʘ, ʩʢʦʨʦʩʪʠ, ʧʨʦʡʜʝʥʥʦʛʦ ʧʫʪʠ ʠ ʧʨʦʯʝʛʦ, ʘ ʪʘʢʞʝ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʝʛʦ ʜʚʠʞʝʥʠʝʤ. ʕʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
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ʜʘʪʯʠʢʘ ʣʠʥʝʡʥʦʛʦ ʫʩʢʦʨʝʥʠʷ (ʘʢʩʝʣʝʨʦʤʝʪʨʘ); ʛʠʨʦʩʢʦʧʘ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʛʦ ʥʘ 

ʦʙʲʝʢʪʝ ʩʠʩʪʝʤʫ ʦʪʩʯʝʪʘ, ʠ ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʧʨʝʜʝʣʷʪʴ ʫʛʣʳ ʧʦʚʦʨʦʪʘ ʠ ʥʘʢʣʦʥʘ 

ʦʙʲʝʢʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʝʛʦ ʩʪʘʙʠʣʠʟʘʮʠʠ; ʠ ʤʘʛʥʠʪʦʤʝʪʨʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʩʪʨʦʡʩʪʚʫ [8]. 

 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʥʝʨʮʠʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʠ ʥʘ ʤʦʙʠʣʴʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʙʝʟ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠʟʚʥʝ. 

ʊʘʢʞʝ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʙʳʩʪʨʳʡ ʨʦʩʪ ʦʰʠʙʢʠ ʚʦ ʚʨʝʤʝʥʠ ʧʨʠ ʧʝʨʝʜʚʠʞʝʥʠʠ ʙʝʟ 

ʚʥʝʰʥʝʛʦ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʥʝʨʮʠʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʠ ʜʣʷ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

 

QR-ʢʦʜ 

QR-ʢʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʨʠʯʥʳʡ ʢʦʜ ʚ ʚʠʜʝ ʜʚʫʤʝʨʥʦʛʦ ʰʪʨʠʭʢʦʜʘ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʛʦ ʰʪʨʠʭʢʦʜʘ, ʢʦʪʦʨʳʡ ʩʢʘʥʠʨʫʶʪ ʪʦʥʢʠʤ ʣʫʯʦʤ, QR-ʢʦʜ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʝʥʩʦʨʦʤ ʢʘʢ ʜʚʫʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. ʊʨʠ ʢʚʘʜʨʘʪʘ ʚ ʫʛʣʘʭ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʤʝʥʴʰʠʝ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʝ ʢʚʘʜʨʘʪʠʢʠ ʧʦ ʚʩʝʤʫ ʢʦʜʫ ʧʦʟʚʦʣʷʶʪ 

ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʝʛʦ ʦʨʠʝʥʪʘʮʠʶ, ʘ ʪʘʢʞʝ ʫʛʦʣ, ʧʦʜ ʢʦʪʦʨʳʤ 

ʩʝʥʩʦʨ ʨʘʩʧʦʣʦʞʝʥ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʊʦʯʢʠ ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʜʚʦʠʯʥʳʝ 

ʯʠʩʣʘ ʩ ʧʨʦʚʝʨʢʦʡ ʧʦ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʝ. ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ QR-ʢʦʜʘ ð ʵʪʦ 

ʣʸʛʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʢʘʥʠʨʫʶʱʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʦʪʦʢʘʤʝʨʦʡ 

ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ (ʨʠʩ. 1.4). 
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ʈʠʩ. 1.4. ʆʧʠʩʘʥʠʝ ʧʦʣʝʡ QR-ʢʦʜʘ 

ʉʫɦʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʢʦʜʠʨʦʚʢʠ QR-ʢʦʜʦʚ: 

- ʎʠʬʨʦʚʘʷ: 10 ʙʠʪ ʥʘ ʪʨʠ ʮʠʬʨʳ, ʜʦ 7089 ʮʠʬʨ. 

- ɸʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʘʷ: ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ 10 ʮʠʬʨ, ʙʫʢʚʳ ʦʪ A ʜʦ Z ʠ ʥʝʩʢʦʣʴʢʦ 

ʩʧʝʮʩʠʤʚʦʣʦʚ. 11 ʙʠʪ ʥʘ ʜʚʘ ʩʠʤʚʦʣʘ, ʜʦ 4296 ʩʠʤʚʦʣʦʚ 

- ɹʘʡʪʦʚʘʷ: ʜʘʥʥʳʝ ʚ ʣʶʙʦʡ ʧʦʜʭʦʜʷʱʝʡ ʢʦʜʠʨʦʚʢʝ (ʧʦ ʫʤʦʣʯʘʥʠʶ ISO 8859-1), ʜʦ 

2953 ʙʘʡʪ. 

- ʂʘʥʜʟʠ: 13 ʙʠʪ ʥʘ ʠʝʨʦʛʣʠʬ, ʜʦ 1817 ʠʝʨʦʛʣʠʬʦʚ. 

ɼʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʜ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ ʩ 8-ʙʠʪʥʳʤ 

ʢʦʜʦʚʳʤ ʩʣʦʚʦʤ. ɽʩʪʴ ʯʝʪʳʨʝ ʫʨʦʚʥʷ ʠʟʙʳʪʦʯʥʦʩʪʠ: 7, 15, 25 ʠ 30 %. ɹʣʘʛʦʜʘʨʷ 

ʠʩʧʨʘʚʣʝʥʠʶ ʦʰʠʙʦʢ, ʫʜʘʸʪʩʷ ʥʘʥʝʩʪʠ ʥʘ QR-ʢʦʜ ʨʠʩʫʥʦʢ ʠ ʚʩʸ ʨʘʚʥʦ ʦʩʪʘʚʠʪʴ 

ʝʛʦ ʯʠʪʘʝʤʳʤ. 

ɺ QR-ʢʦʜʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʰʠʬʨʦʚʘʥʳ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʤʝʩʪʦʧʦʣʦʞʝʥʠʡ 

ʦʧʦʨʥʳʭ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʧʨʠʣʦʞʝʥʠʠ, ʠ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ QR-ʢʦʜʘ 

ʦʥʠ ʙʫʜʫʪ ʩʦʦʪʥʝʩʝʥʳ ʩ ʪʦʯʢʘʤʠ ʥʘ ʢʘʨʪʝ. ʊʘʢʠʝ ʪʦʯʢʠ ʦʙʲʷʚʣʝʥʳ ʩʪʘʪʠʯʥʦ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (ʤʝʥʴʰʝ ʦʜʥʦʛʦ 

ʤʝʪʨʘ). ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʥʠʟʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʜʘʥʥʦʡ ʪʝʭʥʠʢʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʠ ʥʘʣʠʯʠʝ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʣʝʛʢʦ ʚʥʝʜʨʷʝʤʳʭ 

ʙʠʙʣʠʦʪʝʢ ʨʘʩʧʦʟʥʘʚʘʥʠʷ QR-ʢʦʜʦʚ ʜʣʷ Apple iOS. ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʯʠʭ ʪʝʭʥʠʢ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʝʣʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ QR-ʢʦʜʦʚ ʩʘʤʦʡ ʧʦʜʭʦʜʷʱʝʡ ʪʝʭʥʠʢʦʡ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʥʫʪʨʠ ʟʜʘʥʠʷ. 

 

1.3. ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʚʳʯʠʩʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ 

ʥʘ ʢʘʨʪʝ 

 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʦʩʪʘʥʦʚʦʢ ʜʘʥʥʦʡ 

ʟʘʜʘʯʠ, ʝʩʪʴ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʠʩʢʘ 

ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʥʘ ʛʨʘʬʝ. 
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ɸʣʛʦʨʠʪʤ ɹʝʣʣʤʘʥʘ-ʌʦʨʜʘ ʩʣʫʞʠʪ ʜʣʷ ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʚʦ 

ʚʟʚʝʰʝʥʥʦʤ ʛʨʘʬʝ. ɿʘ ʚʨʝʤʷ ὕȿὠȿ ȿὉȿ ʘʣʛʦʨʠʪʤ ʥʘʭʦʜʠʪ ʢʨʘʪʯʘʡʰʠʝ ʧʫʪʠ ʦʪ 

ʦʜʥʦʡ ʚʝʨʰʠʥʳ ʛʨʘʬʘ ʜʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ, ʜʦʧʫʩʢʘʷ ʨʝʙʨʘ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʝʩʦʤ. 

ɸʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ɸ* - ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʧʦ ʧʝʨʚʦʤʫ ʣʫʯʰʝʤʫ ʩʦʚʧʘʜʝʥʠʶ ʥʘ 

ʛʨʘʬʝ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪ ʤʘʨʰʨʫʪ ʩ ʥʘʠʤʝʥʴʰʝʡ ʩʪʦʠʤʦʩʪʴʶ ʦʪ ʦʜʥʦʡ ʚʝʨʰʠʥʳ ʢ 

ʜʨʫʛʦʡ. ʇʦʨʷʜʦʢ ʦʙʭʦʜʘ ʚʝʨʰʠʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʚʨʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ 

çʨʘʩʩʪʦʷʥʠʝ + ʩʪʦʠʤʦʩʪʴè, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʫʤʤʦʡ ʬʫʥʢʮʠʠ ʩʪʦʠʤʦʩʪʠ 

ʜʦʩʪʠʞʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚʝʨʰʠʥʳ ʠʟ ʥʘʯʘʣʴʥʦʡ ʠ ʵʚʨʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʦʡ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚʝʨʰʠʥʳ ʜʦ ʢʦʥʝʯʥʦʡ. 

ɸʣʛʦʨʠʪʤ ʌʣʦʡʜʘ-ʋʦʨʰʝʣʣʘ ï ʜʠʥʘʤʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ 

ʢʨʘʪʯʘʡʰʠʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʚʩʝʤʠ ʚʝʨʰʠʥʘʤʠ ʚʟʚʝʰʝʥʥʦʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʛʨʘʬʘ [6]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ. ʕʪʦ ʘʣʛʦʨʠʪʤ ʥʘ 

ʛʨʘʬʘʭ, ʥʘʭʦʜʷʱʠʡ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʜʥʦʡ ʠʟ ʚʝʨʰʠʥ ʛʨʘʬʘ ʜʦ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʜʣʷ ʛʨʘʬʦʚ ʙʝʟ ʨʝʙʝʨ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʝʩʘ. 

ɼʣʷ ʘʣʛʦʨʠʪʤʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʝʝ ʬʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ: ʜʘʥ 

ʚʟʚʝʰʝʥʥʳʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ ὋὠȟὉ ʙʝʟ ʧʝʪʝʣʴ ʠ ʜʫʛ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʝʩʘ. 

ʅʘʡʪʠ ʢʨʘʪʯʘʡʰʠʝ ʧʫʪʠ ʦʪ ʥʝʢʦʪʦʨʦʡ ʚʝʨʰʠʥʳ ὥ ʛʨʘʬʘ Ὃ ʜʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ 

ʚʝʨʰʠʥ ʵʪʦʛʦ ʛʨʘʬʘ. 

ʂʘʞʜʦʡ ʚʝʨʰʠʥʝ ʠʟ ὠ ʩʦʧʦʩʪʘʚʠʤ ʤʝʪʢʫ ð ʤʠʥʠʤʘʣʴʥʦʝ ʠʟʚʝʩʪʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʵʪʦʡ ʚʝʨʰʠʥʳ ʜʦ ὥ. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʘʝʪ ʧʦʰʘʛʦʚʦ ð ʥʘ ʢʘʞʜʦʤ 

ʰʘʛʝ ʦʥ çʧʦʩʝʱʘʝʪè ʦʜʥʫ ʚʝʨʰʠʥʫ ʠ ʧʳʪʘʝʪʩʷ ʫʤʝʥʴʰʘʪʴ ʤʝʪʢʠ. ʈʘʙʦʪʘ 

ʘʣʛʦʨʠʪʤʘ ʟʘʚʝʨʰʘʝʪʩʷ, ʢʦʛʜʘ ʚʩʝ ʚʝʨʰʠʥʳ ʧʦʩʝʱʝʥʳ. 

ʅʘ ʵʪʘʧʝ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʤʝʪʢʘ ʩʘʤʦʡ ʚʝʨʰʠʥʳ ὥ ʧʦʣʘʛʘʝʪʩʷ ʨʘʚʥʦʡ 0, 

ʤʝʪʢʠ ʦʩʪʘʣʴʥʳʭ ʚʝʨʰʠʥ ð ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʕʪʦ ʦʪʨʘʞʘʝʪ ʪʦ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ὥ 

ʜʦ ʜʨʫʛʠʭ ʚʝʨʰʠʥ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʳ. ɺʩʝ ʚʝʨʰʠʥʳ ʛʨʘʬʘ ʧʦʤʝʯʘʶʪʩʷ ʢʘʢ 

ʥʝʧʦʩʝʱʝʥʥʳʝ. 

ɽʩʣʠ ʚʩʝ ʚʝʨʰʠʥʳ ʧʦʩʝʱʝʥʳ ʥʘ ʵʪʘʧʝ ʰʘʛʘ ʘʣʛʦʨʠʪʤʘ, ʘʣʛʦʨʠʪʤ 

ʟʘʚʝʨʰʘʝʪʩʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʠʟ ʝʱʸ ʥʝ ʧʦʩʝʱʸʥʥʳʭ ʚʝʨʰʠʥ ʚʳʙʠʨʘʝʪʩʷ 
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ʚʝʨʰʠʥʘ ό, ʠʤʝʶʱʘʷ ʤʠʥʠʤʘʣʴʥʫʶ ʤʝʪʢʫ. ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʚʩʝʚʦʟʤʦʞʥʳʝ 

ʤʘʨʰʨʫʪʳ, ʚ ʢʦʪʦʨʳʭ ό ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʣʝʜʥʠʤ ʧʫʥʢʪʦʤ. ɺʝʨʰʠʥʳ, ʚ ʢʦʪʦʨʳʝ 

ʚʝʜʫʪ ʨʸʙʨʘ ʠʟ ό, ʥʘʟʦʚʝʤ ʩʦʩʝʜʷʤʠ ʵʪʦʡ ʚʝʨʰʠʥʳ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʦʩʝʜʘ ʚʝʨʰʠʥʳ 

ό, ʢʨʦʤʝ ʦʪʤʝʯʝʥʥʳʭ ʢʘʢ ʧʦʩʝʱʸʥʥʳʝ, ʨʘʩʩʤʦʪʨʠʤ ʥʦʚʫʶ ʜʣʠʥʫ ʧʫʪʠ, ʨʘʚʥʫʶ 

ʩʫʤʤʝ ʟʥʘʯʝʥʠʡ ʪʝʢʫʱʝʡ ʤʝʪʢʠ ό ʠ ʜʣʠʥʳ ʨʝʙʨʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ ό ʩ ʵʪʠʤ 

ʩʦʩʝʜʦʤ. ɽʩʣʠ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʠʥʳ ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʷ ʤʝʪʢʠ ʩʦʩʝʜʘ, 

ʟʘʤʝʥʠʤ ʟʥʘʯʝʥʠʝ ʤʝʪʢʠ ʧʦʣʫʯʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʜʣʠʥʳ. ʈʘʩʩʤʦʪʨʝʚ ʚʩʝʭ ʩʦʩʝʜʝʡ, 

ʧʦʤʝʪʠʤ ʚʝʨʰʠʥʫ ό ʢʘʢ ʧʦʩʝʱʝʥʥʫʶ ʠ ʧʦʚʪʦʨʠʤ ʰʘʛ ʘʣʛʦʨʠʪʤʘ [9]. 

ɸʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ ʧʨʠʚʝʜʝʥ ʥʠʞʝ. 

1. ʇʨʠʩʚʦʠʤ Ὠὥᴺπȟὴὥᴺὥ; 

2. ɼʣʷ ʚʩʝʭ όᶰὠ ʦʪʣʠʯʥʳʭ ʦʪ ὥʧʨʠʩʚʦʠʤ ὨόᴺЊ; 

3. ʇʦʢʘ ὺɱɵ Ὗ: 

3.1. ʇʫʩʪʴ ὺɵ Ὗ ï ʚʝʨʰʠʥʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤ Ὠὺ. ɿʘʥʝʩʝʤ ὺ ʚ Ὗʜʣʷ ʚʩʝʭ 

όᶱὟ ʪʘʢʠʭ, ʯʪʦ ὺόɵ Ὁ; 

3.1.1. ɽʩʣʠ Ὠό Ὠὺ ύὺό, ʪʦ ʠʟʤʝʥʠʤ ὨόᴺὨὺ ύὺό, 

ʠʟʤʝʥʠʤ ὴόᴺὴὺȟό. 

ɺ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʚʨʝʤʝʥʥʘʷ ʩʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʩʦʩʪʘʚʣʷʝʪ ὕὲ . 

ɸʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʠ ʧʨʦʩʪ ʚ ʨʝʘʣʠʟʘʮʠʠ, ʠʤʝʝʪʩʷ ʚ 

ʩʪʦʨʦʥʥʠʭ ʙʠʙʣʠʦʪʝʢʘʭ, ʠʤʝʝʪ ʧʨʠʝʤʣʝʤʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʯʘʩʪʠʯʥʦ ʨʘʩʧʘʨʘʣʣʝʣʝʥ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʶʙʘʷ ʤʦʱʥʦʩʪʴ ʛʨʘʬʘ ʷʚʣʷʝʪʩʷ 

ʧʨʠʝʤʣʝʤʦʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʯʝʪʘ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ, ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ, ʪ.ʢ. ʚʠʟʫʘʣʠʟʘʮʠʷ ʢʘʞʜʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʧʫʪʠ, ʠʟ ʢʦʪʦʨʦʛʦ ʩʪʨʦʠʪʩʷ ʚʝʩʴ ʤʘʨʰʨʫʪ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʢʘʞʜʦʤ 

ʰʘʛʝ ʘʣʛʦʨʠʪʤʘ, ʥʝ ʪʨʝʙʫʷ ʝʛʦ ʟʘʚʝʨʰʝʥʠʷ. 

 

 

 

1.4. ʆʙʟʦʨ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ 
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ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʜʣʷ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ iOS ʥʝʦʙʭʦʜʠʤʦ ʦʟʥʘʢʦʤʠʪʴʩʷ 

ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʦʡ ʨʘʟʨʘʙʦʪʢʠ XCode, ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʷʟʳʢʦʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Objective-C, ʦʩʚʦʠʪʴ ʢʦʥʮʝʧʮʠʶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Model-View-

Controller (ʤʦʜʝʣʴ-ʧʨʝʜʩʪʘʚʣʝʥʠʝ-ʢʦʥʪʨʦʣʣʝʨ). 

ʉʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ Xʉode 

Xcode ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜ 

OS X ʠ iOS, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʨʧʦʨʘʮʠʝʡ Apple. ʇʝʨʚʘʷ ʚʝʨʩʠʷ ʚʳʧʫʱʝʥʘ ʚ 2001 

ʛʦʜʫ, ʧʦʩʣʝʜʥʷʷ ʩʪʘʙʠʣʴʥʘʷ ʚʝʨʩʠʷ ï 5.1 ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦ ʯʝʨʝʟ Mac 

App Store. Xcode ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʦʢʫʤʝʥʪʘʮʠʠ ʨʘʟʨʘʙʦʪʯʠʢʘ ʦʪ 

Apple ʠ, ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ, Interface Builder ï ʧʨʠʣʦʞʝʥʠʝ, ʠʩʧʦʣʴʟʫʶʱʝʝʩʷ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ [12]. 

ʇʘʢʝʪ Xcode ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʟʤʝʥʸʥʥʫʶ ʚʝʨʩʠʶ ʩʚʦʙʦʜʥʦʛʦ ʥʘʙʦʨʘ 

ʢʦʤʧʠʣʷʪʦʨʦʚ GNU Compiler Collection ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʷʟʳʢʠ C, C++, Objective-

C, Objective-C++, Java, AppleScript, Python ʠ Ruby ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʦʜʝʣʷʤʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ (ʥʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʷʩʴ) Cocoa, Carbon ʠ Java. 

ʉʪʦʨʦʥʥʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʨʝʘʣʠʟʦʚʘʥʘ ʧʦʜʜʝʨʞʢʘ GNU Pascal, Free Pascal, 

Ada, C#, Perl, Haskell ʠ D. ʇʘʢʝʪ Xcode ʠʩʧʦʣʴʟʫʝʪ GDB ʚ ʢʘʯʝʩʪʚʝ back-endôʘ ʜʣʷ 

ʩʚʦʝʛʦ ʦʪʣʘʜʯʠʢʘ [10]. 

ɺ ʘʚʛʫʩʪʝ 2006 Apple ʦʙʲʷʚʠʣʘ ʦ ʪʦʤ, ʯʪʦ DTrace, ʬʨʝʡʤʚʦʨʢ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʪʨʘʩʩʠʨʦʚʢʠ ʦʪ Sun Microsystems, ʚʳʧʫʱʝʥʥʳʡ ʢʘʢ ʯʘʩʪʴ OpenSolaris, ʙʫʜʝʪ 

ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ Xcode ʧʦʜ ʥʘʟʚʘʥʠʝʤ Xray. ʇʦʟʞʝ Xray ʙʳʣ ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ 

Instruments. ʉ 9 ʤʘʨʪʘ 2011 ʛʦʜʘ ʩʪʘʣʘ ʜʦʩʪʫʧʥʘ ʥʦʚʘʷ ʚʝʨʩʠʷ Xcode 4, ʧʨʠʯʝʤ ʚ 

ʥʦʚʫʶ ʚʝʨʩʠʶ ʚʭʦʜʷʪ ʥʘʙʦʨʳ SDK OS X 10.6 ʠ SDK iOS 4.3. ɺʧʝʨʚʳʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʝʣʠʟ Xcode 4 ʙʳʣ ʧʦʢʘʟʘʥ ʥʘ WWDC 2010. 

ɺ Xcode 4 ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʦʚʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ: ʝʜʠʥʦʝ 

ʦʢʥʦ, ʢʫʜʘ ʚʩʪʨʦʝʥ ʠ Interface Builder, ʩʘʤ Xcode, Instruments, ʧʦʤʦʱʥʠʢ, ʥʦʚʘʷ 

ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʘ ʢʦʜʘ Debug Console ʩ ʙʦʣʝʝ ʩʠʣʴʥʳʤ ʜʚʠʞʢʦʤ, ʦʙʣʝʛʯʘʶʱʘʷ 

ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʧʦʠʩʢ ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʢʦʜʝ. 
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ʇʨʦʛʨʘʤʤʘ ʪʘʢʞʝ ʧʦʣʫʯʠʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʤʧʠʣʷʪʦʨ Apple LLVM. ɺ ʥʦʚʦʡ 

ʚʝʨʩʠʠ XCode 5.x ʠʟʤʝʥʠʣʩʷ ʠʥʪʝʨʬʝʡʩ ʠ ʚʩʝ ʜʦʨʘʙʦʪʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʦʚʳʭ ʚʝʨʩʠʡ ʆʉ: iOS 7 ʠ OS X 10.9 

Mavericks. 

Objective-C 

Objective-C ï ʢʦʤʧʠʣʠʨʫʝʤʳʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʢʦʨʧʦʨʘʮʠʝʡ Apple, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ 

ʷʟʳʢʘ ʉʠ ʠ ʧʘʨʘʜʠʛʤ Smalltalk. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʘ ʚ ʩʪʠʣʝ 

Smalltalk ï ʪʦ ʝʩʪʴ ʦʙʲʝʢʪʘʤ ʧʦʩʳʣʘʶʪʩʷ ʩʦʦʙʱʝʥʠʷ. ʗʟʳʢ Objective-C ʷʚʣʷʝʪʩʷ 

ʥʘʜʤʥʦʞʝʩʪʚʦʤ ʷʟʳʢʘ ʉʠ, ʧʦʵʪʦʤʫ ʢʦʜ ʥʘ ʉʠ ʧʦʣʥʦʩʪʴʶ ʧʦʥʷʪʝʥ ʢʦʤʧʠʣʷʪʦʨʫ 

Objective-C. 

ʂʦʤʧʠʣʷʪʦʨ Objective-C ʚʭʦʜʠʪ ʚ GCC ʠ ʜʦʩʪʫʧʝʥ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ 

ʦʩʥʦʚʥʳʭ ʧʣʘʪʬʦʨʤ. ʗʟʳʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ Mac OS X (Cocoa) 

ʠ GNUstep ï ʨʝʘʣʠʟʘʮʠʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ OpenStep. 

ʊʘʢʞʝ ʷʟʳʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ iOS (Cocoa Touch) [5].  

ʆʜʥʦʡ ʠʟ ʮʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʳʣʦ ʩʦʟʜʘʥʠʝ 

ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʦʡ ʩʘʤʠ ʢʣʘʩʩʳ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʥʪʨʦʩʧʝʢʮʠʷ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʩʦʦʙʱʝʥʠʡ. 

ʇʦʣʫʯʠʚʰʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʷʟʳʢ Objective-C ʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʨʘʩʰʠʨʝʥʠʝʤ 

ʷʟʳʢʘ ʉ ï ʚ ʷʟʳʢ ʉ ʧʨʦʩʪʦ ʜʦʙʘʚʣʝʥʳ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʣʶʙʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘ ʉ ʷʚʣʷʝʪʩʷ 

ʧʨʦʛʨʘʤʤʦʡ ʠ ʥʘ Objective-C. ʆʜʥʦʡ ʠʟ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʯʝʨʪ Objective-C ʷʚʣʷʝʪʩʷ 

ʝʛʦ ʜʠʥʘʤʠʯʥʦʩʪʴ ï ʮʝʣʳʡ ʨʷʜ ʨʝʰʝʥʠʡ, ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʤʳʭ ʥʘ ʵʪʘʧʝ 

ʢʦʤʧʠʣʷʮʠʠ, ʟʜʝʩʴ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦ ʵʪʘʧʘ ʚʳʧʦʣʥʝʥʠʷ [7]. 

ɽʱʸ ʦʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʟʳʢʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʦʩʥʦʚʘʥ ʥʘ ʤʝʭʘʥʠʟʤʝ 

ʚʳʟʦʚʘ ʩʦʦʙʱʝʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ C++ ï ʥʘ ʤʝʭʘʥʠʟʤʝ ʚʳʟʦʚʘ ʬʫʥʢʮʠʡ. ʕʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʚ ʥʸʤ ʚʳʟʦʚʳ ʤʝʪʦʜʘ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʥʝ ʢʘʢ ʚʳʟʦʚ ʬʫʥʢʮʠʠ (ʭʦʪʷ ʢ 

ʵʪʦʤʫ ʦʙʳʯʥʦ ʚʩʝ ʩʚʦʜʠʪʩʷ), ʘ ʠʤʝʥʥʦ ʢʘʢ ʧʦʩʳʣʢʘ ʩʦʦʙʱʝʥʠʷ (ʩ ʠʤʝʥʝʤ ʠ 

ʘʨʛʫʤʝʥʪʘʤʠ) ʦʙʲʝʢʪʫ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʷʟʳʢʝ 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Smalltalk. ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʘʝʪ ʮʝʣʳʡ ʨʷʜ ʧʣʶʩʦʚ ï ʪʘʢ, ʣʶʙʦʤʫ 

ʦʙʲʝʢʪʫ ʤʦʞʥʦ ʧʦʩʣʘʪʴ ʣʶʙʦʝ ʩʦʦʙʱʝʥʠʝ. ʆʙʲʝʢʪ ʤʦʞʝʪ ʚʤʝʩʪʦ ʦʙʨʘʙʦʪʢʠ 

ʩʦʦʙʱʝʥʠʷ ʧʨʦʩʪʦ ʧʝʨʝʩʣʘʪʴ ʝʛʦ ʜʨʫʛʦʤʫ ʦʙʲʝʢʪʫ ʜʣʷ ʦʙʨʘʙʦʪʢʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ 

ʜʝʣʝʛʠʨʦʚʘʥʠʝ), ʚ ʯʘʩʪʥʦʩʪʠ ʠʤʝʥʥʦ ʪʘʢ ʤʦʞʥʦ ʣʝʛʢʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʦʙʲʝʢʪʳ (ʪʦ ʝʩʪʴ ʦʙʲʝʢʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʘʜʨʝʩʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʠ ʜʘʞʝ ʥʘ ʨʘʟʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ). ʇʨʠʚʷʟʢʘ ʩʦʦʙʱʝʥʠʷ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʫʥʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʠʷ. 

ʗʟʳʢ Objective-C ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʩ ʤʝʪʘʠʥʬʦʨʤʘʮʠʝʡ ï 

ʪʘʢ, ʫ ʦʙʲʝʢʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʠʷ ʤʦʞʥʦ ʫʟʥʘʪʴ ʝʛʦ ʢʣʘʩʩ, 

ʩʧʠʩʦʢ ʤʝʪʦʜʦʚ (ʩ ʪʠʧʘʤʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʘʨʛʫʤʝʥʪʦʚ) ʠ ʝʛʦ ʧʝʨʝʤʝʥʥʳʭ 

ʵʢʟʝʤʧʣʷʨʘ ʢʣʘʩʩʘ, ʧʨʦʚʝʨʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʢʣʘʩʩ ʧʦʪʦʤʢʦʤ ʟʘʜʘʥʥʦʛʦ ʠ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʣʠ ʦʥ ʟʘʜʘʥʥʳʡ ʧʨʦʪʦʢʦʣ ʠ ʪ. ʧ. 

ɺ ʷʟʳʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʜʜʝʨʞʢʘ ʧʨʦʪʦʢʦʣʦʚ (ʪʦ ʝʩʪʴ ʧʦʥʷʪʠʝ ʠʥʪʝʨʬʝʡʩʘ 

ʦʙʲʝʢʪʘ ʠ ʧʨʦʪʦʢʦʣʘ ʯʝʪʢʦ ʨʘʟʜʝʣʝʥʳ). ɼʣʷ ʦʙʲʝʢʪʦʚ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʥʘʩʣʝʜʦʚʘʥʠʝ (ʥʝ ʤʥʦʞʝʩʪʚʝʥʥʦʝ), ʜʣʷ ʧʨʦʪʦʢʦʣʦʚ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ. ʆʙʲʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʫʥʘʩʣʝʜʦʚʘʥ ʦʪ ʜʨʫʛʦʛʦ 

ʦʙʲʝʢʪʘ ʠ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʪʦʢʦʣʦʚ (ʭʦʪʷ ʵʪʦ ʩʢʦʨʝʝ ʥʝ ʥʘʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʪʦʢʦʣʘ, ʘ ʝʛʦ ʧʦʜʜʝʨʞʢʘ). 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʟʳʢ Objective-C ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʢʦʤʧʠʣʷʪʦʨʘʤʠ Clang 

ʠ GCC (ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ Windows ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʩʪʘʚʝ MinGW ʠʣʠ cygwin). 

ɼʦʚʦʣʴʥʦ ʤʥʦʛʦ ʚ ʷʟʳʢʝ ʧʝʨʝʥʝʩʝʥʦ ʥʘ runtime-ʙʠʙʣʠʦʪʝʢʫ ʠ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʥʝʸ. ɺʤʝʩʪʝ ʩ ʢʦʤʧʠʣʷʪʦʨʦʤ gcc ʧʦʩʪʘʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʪʘʢʦʡ 

ʙʠʙʣʠʦʪʝʢʠ.  

ɺ ʷʟʳʢʝ Objective-C ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ 

ʪʠʧ id (ʵʪʦ ʘʥʘʣʦʛ ʪʠʧʘ Object ʚ Java). ʇʝʨʝʤʝʥʥʘʷ ʪʠʧʘ id ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ 

ʫʢʘʟʘʪʝʣʝʤ ʥʘ ʧʨʦʠʟʚʦʣʴʥʳʡ ʦʙʲʝʢʪ. ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʥʫʣʝʚʦʛʦ ʫʢʘʟʘʪʝʣʷ ʥʘ 

ʦʙʲʝʢʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʩʪʘʥʪʘ nil ( NULL). ʇʨʠ ʵʪʦʤ ʚʤʝʩʪʦ id ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʙʦʣʝʝ ʧʨʠʚʳʯʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʩ ʷʚʥʳʤ ʫʢʘʟʘʥʠʝʤ ʢʣʘʩʩʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ ʧʦʩʣʝʜʥʝʝ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʠʣʷʪʦʨʫ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʢʦʪʦʨʫʶ ʧʨʦʚʝʨʢʫ 
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ʧʦʜʜʝʨʞʢʠ ʩʦʦʙʱʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ï ʝʩʣʠ ʢʦʤʧʠʣʷʪʦʨ ʠʟ ʪʠʧʘ ʧʝʨʝʤʝʥʥʦʡ ʥʝ 

ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʦʜʜʝʨʞʢʝ ʦʙʲʝʢʪʦʤ ʜʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʪʦ ʦʥ ʚʳʜʘʩʪ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. ʊʝʤ ʩʘʤʳʤ ʷʟʳʢ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʚʝʨʢʫ ʪʠʧʦʚ, ʥʦ ʚ ʥʝʩʪʨʦʛʦʡ 

ʬʦʨʤʝ (ʪʦ ʝʩʪʴ ʥʘʡʜʝʥʥʳʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʚʦʟʚʨʘʱʘʶʪʩʷ ʢʘʢ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʘ 

ʥʝ ʦʰʠʙʢʠ).  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʷʟʳʢʘ C++, ʧʦʩʳʣʢʘ ʩʦʦʙʱʝʥʠʷ ʦʙʲʝʢʪʫ, ʧʘʤʷʪʴ ʧʦʜ ʢʦʪʦʨʳʡ 

ʥʝ ʙʳʣʘ ʚʳʜʝʣʝʥʘ, ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʥʦʡ ʦʧʝʨʘʮʠʝʡ, ʚʩʝʛʜʘ ʚʦʟʚʨʘʱʘʶʱʝʡ ʥʫʣʝʚʦʝ 

ʟʥʘʯʝʥʠʝ (nil). ɺ ʷʟʳʢʝ Objective-C ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʠʩʢʣʶʯʝʥʠʡ, ʦʯʝʥʴ 

ʧʦʭʦʞʘʷ ʥʘ ʠʩʧʦʣʴʟʫʝʤʫʶ ʚ ʷʟʳʢʘʭ C++ ʠ Java, ʪʘʢʞʝ ʦʥ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʜʣʷ ʤʥʦʛʦʧʦʪʦʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺ ʩʘʤʦʤ ʷʟʳʢʝ Objective-C ʥʝʪ 

ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʤʘʥʜ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʫʥʠʯʪʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ (ʧʦʜʦʙʥʳʭ new ʠ 

delete). ʕʪʘ ʟʘʜʘʯʘ ʣʦʞʠʪʩʷ ʥʘ runtime-ʙʠʙʣʠʦʪʝʢʫ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʤʝʭʘʥʠʟʤʘ ʧʦʩʳʣʢʠ ʩʦʦʙʱʝʥʠʡ [11]. 

ʂʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Model-View-Controller 

Model-View-Controller (MVC, çʤʦʜʝʣʴ-ʧʨʝʜʩʪʘʚʣʝʥʠʝ-ʢʦʥʪʨʦʣʣʝʨè) ï ʵʪʦ 

ʩʭʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʰʘʙʣʦʥʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʤʦʜʠʬʠʢʘʮʠʷ ʦʜʥʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʘʟʳʚʘʣʘ ʤʠʥʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʩʪʘʣʴʥʳʝ. ɼʘʥʥʘʷ ʩʭʝʤʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ, ʢʦʛʜʘ ʧʝʨʝʭʦʜʷʪ ʦʪ ʪʝʦʨʠʠ ʢ ʨʝʘʣʠʟʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ [14]. 

ɺ ʦʨʠʛʠʥʘʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ ʙʳʣʘ ʦʧʠʩʘʥʘ ʩʘʤʘ ʠʜʝʷ ʠ ʨʦʣʴ ʢʘʞʜʦʛʦ ʠʟ 

ʵʣʝʤʝʥʪʦʚ: ʤʦʜʝʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʣʝʨʘ. ʅʦ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʙʳʣʠ 

ʦʧʠʩʘʥʳ ʙʝʟ ʢʦʥʢʨʝʪʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʣʠʯʘʣʠ ʜʚʝ ʦʩʥʦʚʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ: 

- ʇʘʩʩʠʚʥʘʷ ʤʦʜʝʣʴ ð ʤʦʜʝʣʴ ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʠʭ ʩʧʦʩʦʙʦʚ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʣʠ ʢʦʥʪʨʦʣʣʝʨ, ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ. ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʤʦʜʝʣʠ ʦʪʩʣʝʞʠʚʘʶʪʩʷ ʢʦʥʪʨʦʣʣʝʨʦʤ ʠ ʦʥ ʞʝ 

ʦʪʚʝʯʘʝʪ ʟʘ ʧʝʨʝʨʠʩʦʚʢʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ. ʊʘʢʘʷ ʤʦʜʝʣʴ ʯʘʱʝ 
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ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʜʝʣʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʩʪʦ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ, ʙʝʟ ʤʝʪʦʜʦʚ ʠʭ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ. 

- ɸʢʪʠʚʥʘʷ ʤʦʜʝʣʴ ð ʤʦʜʝʣʴ ʦʧʦʚʝʱʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʝʡ 

ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ, ʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʦʧʦʚʝʱʝʥʠʠ, 

ʧʦʜʧʠʩʳʚʘʶʪʩʷ ʥʘ ʵʪʠ ʩʦʦʙʱʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʥʝʟʘʚʠʩʠʤʦʩʪʴ 

ʤʦʜʝʣʠ ʢʘʢ ʦʪ ʢʦʥʪʨʦʣʣʝʨʘ, ʪʘʢ ʠ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ.  

ʂʣʘʩʩʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʢʦʥʮʝʧʮʠʠ MVC ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʚʝʨʩʠʶ 

ʠʤʝʥʥʦ ʩ ʘʢʪʠʚʥʦʡ ʤʦʜʝʣʴʶ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ʩʦʩʪʦʠʪ ʚ ʨʘʟʜʝʣʝʥʠʠ ʙʠʟʥʝʩ-

ʣʦʛʠʢʠ (ʤʦʜʝʣʠ) ʦʪ ʝʸ ʚʠʟʫʘʣʠʟʘʮʠʠ (ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʚʠʜʘ). ɿʘ ʩʯʝʪ ʪʘʢʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ 

ʧʦʣʝʟʥʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ 

ʚʠʜʝʪʴ ʪʝ ʞʝ ʩʘʤʳʝ ʜʘʥʥʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʝʢʩʪʘʭ ʠ/ʠʣʠ ʩ 

ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

½ ʂ ʦʜʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʨʠʩʦʝʜʠʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ, ʧʨʠ ʵʪʦʤ ʥʝ 

ʟʘʪʨʘʛʠʚʘʷ ʨʝʘʣʠʟʘʮʠʶ ʤʦʜʝʣʠ. ʅʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʡ ʪʘʙʣʠʮʳ, ʛʠʩʪʦʛʨʘʤʤʳ ʠ 

ʢʨʫʛʦʚʦʡ ʜʠʘʛʨʘʤʤʳ. 

½ ʅʝ ʟʘʪʨʘʛʠʚʘʷ ʨʝʘʣʠʟʘʮʠʶ ʚʠʜʦʚ, ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʨʝʘʢʮʠʠ ʥʘ ʜʝʡʩʪʚʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ (ʥʘʞʘʪʠʝ ʤʳʰʴʶ ʥʘ ʢʥʦʧʢʝ, ʚʚʦʜ ʜʘʥʥʳʭ), ʜʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʦʡ ʢʦʥʪʨʦʣʣʝʨ. 

½ ʈʷʜ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʠʟ ʦʙʣʘʩʪʝʡ: ʣʠʙʦ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʣʠʙʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ. 

ʇʦʵʪʦʤʫ ʚʦʟʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʪʦʛʦ, ʯʪʦ ʧʨʦʛʨʘʤʤʠʩʪʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʨʘʟʨʘʙʦʪʢʦʡ 

ʙʠʟʥʝʩ-ʣʦʛʠʢʠ (ʤʦʜʝʣʠ), ʚʦʦʙʱʝ ʥʝ ʙʫʜʫʪ ʦʩʚʝʜʦʤʣʝʥʳ ʦ ʪʦʤ, ʢʘʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. 

 ʉʭʝʤʘ ʢʦʥʮʝʧʮʠʠ MVC ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.5. 



 
 

24 

 

ʈʠʩ. 1.5. ʉʭʝʤʘ ʢʦʥʮʝʧʮʠʠ Model-View-Controller 

ʂʦʥʮʝʧʮʠʷ MVC ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ 

ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʪʨʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: 

½ ʄʦʜʝʣʴ. ʄʦʜʝʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʟʥʘʥʠʷ: ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʩ ʵʪʠʤʠ 

ʜʘʥʥʳʤʠ, ʨʝʘʛʠʨʫʝʪ ʥʘ ʟʘʧʨʦʩʳ, ʠʟʤʝʥʷʷ ʩʚʦʸ ʩʦʩʪʦʷʥʠʝ. ʅʝ ʩʦʜʝʨʞʠʪ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʵʪʠ ʟʥʘʥʠʷ ʤʦʞʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ. 

½ ʇʨʝʜʩʪʘʚʣʝʥʠʝ (ʚʠʜ). ʆʪʚʝʯʘʝʪ ʟʘ ʦʪʦʙʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ (ʚʠʟʫʘʣʠʟʘʮʠʶ). 

ʏʘʩʪʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʳʩʪʫʧʘʝʪ ʬʦʨʤʘ (ʦʢʥʦ) ʩ ʛʨʘʬʠʯʝʩʢʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. 

½ ʂʦʥʪʨʦʣʣʝʨ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʩʠʩʪʝʤʦʡ: 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʚʦʜ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʠʩʧʦʣʴʟʫʝʪ ʤʦʜʝʣʴ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʨʝʘʢʮʠʠ. 

ʊʝʤ ʩʘʤʳʤ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʪʘʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ: ʦʥʦ ʧʦʟʚʦʣʷʝʪ 

ʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʣʷ ʦʜʥʦʡ ʤʦʜʝʣʠ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ 

ʟʜʘʥʠʷ  ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ iOS . 

ɿʘʜʘʯʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ:  

1. ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʣʘʥʦʚ ʟʜʘʥʠʷ ʜʣʷ ʩʠʩʪʝʤʳ 

ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ iOS ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʦʩʥʦʚʘʥʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ 
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ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʤʦʜʫʣʴʥʦʩʪʠ, ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ 

ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ; 

2. ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʥʫʪʨʠ ʟʜʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʦʩʥʦʚʘʥʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʪʦʯʥʦʩʪʠ ʠ ʧʨʦʩʪʦʪʳ 

ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ; 

3. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʥʘʭʦʞʜʝʥʠʷ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʚ ʛʨʘʬʝ; 

4. ʆʮʝʥʢʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 
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2. ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ ʅɸɺʀɻɸʎʀʀ 

 

 

 ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʦ ʪʝʭʥʦʣʦʛʠʷʭ, 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ ʜʣʷ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʩʣʝʜʫʝʪ ʝʝ ʨʝʘʣʠʟʘʮʠʷ. ɺʘʞʥʳʤ ʵʪʘʧʦʤ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʥʘʧʠʩʘʥʠʶ ʢʦʜʘ ʧʨʠʣʦʞʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ɸʜʝʢʚʘʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʧʝʨʝʜ ʝʛʦ ʨʝʘʣʠʟʘʮʠʝʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ, ʪ.ʢ. ʛʨʘʤʦʪʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʚ ʣʦʛʠʢʝ ʧʨʠʣʦʞʝʥʠʷ, ʩʪʠʤʫʣʠʨʫʝʪ ʧʦʚʳʰʝʥʠʝ 

ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʪʦʨʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʜʘ ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʴʥʦʩʪʠ. 

 

2.1. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ 

 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ Cocoa Touch, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʚ 

ʩʨʝʜʝ XCode ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʤʦʙʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ 

iOS, ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʢʦʥʮʝʧʮʠʝʡ çʤʦʜʝʣʴ-ʧʨʝʜʩʪʘʚʣʝʥʠʝ-ʢʦʥʪʨʦʣʣʝʨè, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʡ ʬʫʥʢʮʠʠ ʭʨʘʥʝʥʠʷ, ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʨʘʟʜʝʣʷʶʪʩʷ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʤʦʜʫʣʷʤʠ ʧʨʦʛʨʘʤʤʳ [4]. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʩ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʝʢʘ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʪ.ʝ. 

ʢʣʘʩʩʦʚ ʧʨʦʛʨʘʤʤʳ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ 

ʠʥʪʝʨʬʝʡʩʦʤ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ. 

ɻʣʘʚʥʳʤ ʚ ʧʨʠʣʦʞʝʥʠʠ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨ BSUMainViewController, 

ʢʦʪʦʨʳʡ ʧʝʨʚʳʤ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʜʝʣʝʛʘʪʦʤ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ ʟʘʧʫʩʢʝ. ɺ ʵʪʦʤ 

ʢʦʥʪʨʦʣʣʝʨʝ ʦʨʛʘʥʠʟʦʚʘʥʦ ʩʦʟʜʘʥʠʝ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʧʨʠʣʦʞʝʥʠʷ, ʩʦʟʜʘʥʠʝ 

ʛʣʘʚʥʦʛʦ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢ ʢʦʪʦʨʦʤʫ ʙʫʜʫʪ ʜʦʙʘʚʣʷʪʴʩʷ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʩʣʝʜʥʠʢʦʚ ʚ ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ɺ ʤʝʪʦʜʝ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʪʘʢʞʝ ʩʦʟʜʘʝʪʩʷ ʵʢʟʝʤʧʣʷʨ ʢʦʥʪʨʦʣʣʝʨʘ 
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BSUPlanViewController, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʧʣʘʥʘʤʠ ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʢʦʨʥʝʚʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ ʚ ʩʦʟʜʘʚʘʝʤʦʤ 

ʢʦʥʪʨʦʣʣʝʨʝ ʥʘʚʠʛʘʮʠʠ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʚ ʩʦʩʪʘʚʝ paperFoldView ʜʦʙʘʚʣʷʝʪʩʷ ʢ 

ʛʣʘʚʥʦʤʫ ʨʦʜʠʪʝʣʴʩʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʊʘʢʞʝ 

ʛʣʘʚʥʦʤʫ ʢʦʥʪʨʦʣʣʝʨʫ ʜʝʣʝʛʠʨʦʚʘʥʳ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʥʘʞʘʪʠʡ ʥʘ ʧʫʥʢʪʳ ʤʝʥʶ 

ʩ ʧʝʨʝʜʘʯʝʡ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʜʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʢʦʥʪʨʦʣʣʝʨʘ 

ʤʝʥʶ, ʯʪʦ ʩʜʝʣʘʥʦ ʧʦ ʧʨʠʯʠʥʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʛʣʘʚʥʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʥʶ, ʠ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʝʣʝʛʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʥʠʟ ʧʦ ʩʪʝʢʫ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦ ʚʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʟʘʮʠʢʣʠʚʘʥʠʷ. 

ʂʦʥʪʨʦʣʣʝʨʳ BSUDropDownMenuViewController ʠ BSUPlanViewController 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ ʚ ʩʪʝʢʝ ʢʦʥʪʨʦʣʣʝʨʦʚ ʚ ʩʦʩʪʘʚʝ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ ʣʝʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʦʜʝʨʞʠʤʦʛʦ paperFoldView, ʜʦʙʘʚʣʝʥʥʦʛʦ 

ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢ ʢʦʨʥʝʚʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʛʣʘʚʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ. 

ʕʢʟʝʤʧʣʷʨ ʢʦʥʪʨʦʣʣʝʨʘ ʤʝʥʶ ʦʪʚʝʯʘʝʪ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʥʶ ʠ ʜʝʣʝʛʠʨʫʝʪ 

ʛʣʘʚʥʦʤʫ ʢʦʥʪʨʦʣʣʝʨʫ ʦʙʨʘʙʦʪʢʫ ʥʘʞʘʪʠʡ ʥʘ ʩʚʦʠ ʧʫʥʢʪʳ. ʂʦʥʪʨʦʣʣʝʨ ʧʣʘʥʦʚ 

ʵʪʘʞʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʧʣʘʥʦʚ ʟʜʘʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʠʤʠ, 

ʩʦʩʪʦʠʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʟ scrollView, ʚ ʢʦʪʦʨʳʡ ʧʦʤʝʱʝʥ ʢʦʤʧʦʥʝʥʪ 

SVGKImageView, ʦʪʦʙʨʘʞʘʶʱʠʡ ʧʣʘʥʳ ʟʜʘʥʠʡ, ʠʟʥʘʯʘʣʴʥʦ ʭʨʘʥʷʱʠʝʩʷ ʚ 

ʬʦʨʤʘʪʝ SVG. 

ʂʦʥʪʨʦʣʣʝʨʳ BSUSettingsViewController, BSUPhotoViewController ʠ 

BSUScheduleViewController ʪʘʢʞʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ, ʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʤʝʱʘʶʪʩʷ ʚ ʩʪʝʢ ʢʦʥʪʨʦʣʣʝʨʦʚ ʚ ʢʦʥʪʨʦʣʣʝʨʝ ʥʘʚʠʛʘʮʠʠ, 

ʢʦʨʥʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ BSUPlanViewController. BSUSettingsViewController 

ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʙʦʪʢʫ ʠʟʤʝʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʧʨʠʣʦʞʝʥʠʷ, 

BSUScheduleViewController ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʠʩʢ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ. 

BSUPhotoViewController ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʬʦʪʦ, ʧʨʠʚʷʟʘʥʥʳʝ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʤʝʩʪʘʤ ʥʘ ʢʘʨʪʝ. 
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ʉʭʝʤʘ ʠʝʨʘʨʭʠʠ ʢʦʥʪʨʦʣʣʝʨʦʚ ʚ ʧʨʠʣʦʞʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.1. 

 

ʈʠʩ. 2.1. ʉʭʝʤʘ ʠʝʨʘʨʭʠʠ ʩʪʝʢʘ ʦʩʥʦʚʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʚ ʧʨʠʣʦʞʝʥʠʠ 

  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʝʢʘ ʢʦʥʪʨʦʣʣʝʨʦʚ ʤʠʥʠʤʠʟʠʨʫʝʪ 

ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʚ ʣʦʛʠʢʝ ʧʨʠʣʦʞʝʥʠʷ, ʩʪʠʤʫʣʠʨʫʝʪ ʧʦʚʳʰʝʥʠʝ 

ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʪʦʨʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʜʘ ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʴʥʦʩʪʠ. 

 

2.2. ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʨʝʜʝ XCode 

 

 ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ XCode ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʪ 

ʥʝʢʦʪʦʨʳʝ ʥʘʯʘʣʴʥʳʝ ʢʣʘʩʩʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʰʘʙʣʦʥʘ ʧʨʠʣʦʞʝʥʠʷ. 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ ʢʣʘʩʩʦʚ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ AppDelegate, ʢʦʪʦʨʦʤʫ 

ʜʝʣʝʛʠʨʫʶʪʩʷ ʤʝʪʦʜʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʵʢʟʝʤʧʣʷʨʘ ʧʨʠʣʦʞʝʥʠʷ ʚ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ iOS: ʦʢʦʥʯʘʥʠʝ ʟʘʧʫʩʢʘ ʧʨʠʣʦʞʝʥʠʷ, ʧʝʨʝʭʦʜ ʚ ʬʦʥʦʚʳʡ 

ʨʝʞʠʤ, ʚʦʟʚʨʘʱʝʥʠʝ ʚ ʘʢʪʠʚʥʳʡ ʨʝʞʠʤ, ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ ʠ ʪ.ʜ. 

 ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʢʦʨʥʝʚʦʡ ʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʘʪʴ ʩʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʠʣʦʞʝʥʠʷ. ʊʘʢʠʤ ʢʦʥʪʨʦʣʣʝʨʦʤ 

ʚ̫ʣʷʝʪʩʷ BSUMainController. ʉ ʧʦʤʦʱʴʶ ʜʠʨʝʢʪʠʚʳ @class ʦʥ ʧʦʜʢʣʶʯʘʝʪʩʷ ʚ 

ʦʙʣʘʩʪʴ ʚʠʜʠʤʦʩʪʠ ʢʣʘʩʩʘ-ʜʝʣʝʛʘʪʘ ʧʨʠʣʦʞʝʥʠʷ, ʛʜʝ ʚ ʟʘʛʦʣʦʚʦʯʥʦʤ ʬʘʡʣʝ ʩ 

ʧʦʤʦʱʴʶ ʜʠʨʝʢʪʠʚʳ @property ʦʙʲʷʚʣʷʝʪʩʷ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ 

BSUMainViewController ʢʘʢ ʩʚʦʡʩʪʚʦ. ɿʘʪʝʤ ʚ ʤʝʪʦʜʝ -
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application:didFinishLaunchingWithOptions: ʜʝʣʝʛʘʪʘ ʧʨʠʣʦʞʝʥʠʷ 

ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʵʢʟʝʤʧʣʷʨ BSUMainViewController, ʢʦʪʦʨʳʡ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʩʚʦʡʩʪʚʫ rootViewController ʥʘ ʪʝʢʫʱʝʤ ʵʢʟʝʤʧʣʷʨʝ ʦʢʥʘ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʢʦʨʥʝʚʦʡ ʢʦʥʪʨʦʣʣʝʨ ʧʨʠʣʦʞʝʥʠʷ. 

 ɺ ʟʘʛʦʣʦʚʦʯʥʦʤ ʬʘʡʣʝ ʢʦʨʥʝʚʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʦʙʲʷʚʣʷʶʪʩʷ ʵʢʟʝʤʧʣʷʨʳ 

ʢʣʘʩʩʦʚ PaperFoldView, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʵʬʬʝʢʪ çʩʢʣʘʜʳʚʘʥʠʷè ʤʝʥʶ; 

BSUPlanViewController, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʣʘʥʘʤʠ 

ʟʜʘʥʠʡ; BSUSettingsViewController, ʩʦʜʝʨʞʘʱʠʡ ʥʘʩʪʨʦʡʢʠ ʧʨʠʣʦʞʝʥʠʷ; 

BSUScheduleViewController, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʠʩʢ 

ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ. ʊʘʢʞʝ ʢʘʢ ʩʚʦʡʩʪʚʘ ʦʙʲʷʚʣʝʥʳ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʦʚ 

BSUDropDownMenuViewController ʠ UINavigationController, ʦʪʚʝʯʘʶʱʠʝ ʟʘ 

ʨʘʙʦʪʫ ʤʝʥʶ ʠ ʧʘʥʝʣʠ ʥʘʚʠʛʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

 ɺ ʛʣʘʚʥʦʤ ʤʝʪʦʜʝ ʠʥʠʮʠʘʣʠʟʘʮʠʠ -initWithNibName:bundle: ʢʦʨʥʝʚʦʛʦ 

ʢʣʘʩʩʘ ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ 

BSUPaperFoldWithFlexibleAnimationDuration ʩ ʠʤʝʥʝʤ _paperFoldView, 

ʥʘʩʣʝʜʫʝʤʳʡ ʦʪ ʢʣʘʩʩʘ PaperFoldView, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʘʥʠʤʘʮʠʶ çʩʢʣʘʜʳʚʘʥʠʷè 

ʤʝʥʶ, ʚ ʢʦʪʦʨʦʤ ʧʝʨʝʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʷ ʧʨʦʪʝʢʘʥʠʷ ʘʥʠʤʘʮʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ 

ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʛʣʘʚʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʜʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʀʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ BSUPlanViewController ʩ 

ʦʪʦʙʨʘʞʝʥʠʝʤ 1 ʵʪʘʞʘ 12 ʢʦʨʧʫʩʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʩ ʠʤʝʥʝʤ _currentPlan, 

ʫʢʘʟʳʚʘʝʪʩʷ ʢʦʨʥʝʚʦʡ ʢʦʥʪʨʦʣʣʝʨ ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʡʩʪʚʘ ʵʢʟʝʤʧʣʷʨʘ ʢʣʘʩʩʘ 

BSUPlanViewController, ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨ ʥʘʚʠʛʘʮʠʠ ʩ _currentPlan ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʨʥʝʚʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ ʥʘʚʠʛʘʮʠʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩʦʜʝʨʞʠʤʦʛʦ ʜʣʷ _paperFoldView. 

ʀʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ BSUDropDownMenuViewController ʩ ʠʤʝʥʝʤ 

_dropDownMenu, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʘʩʣʝʜʥʠʢʦʤ ʢʣʘʩʩʘ UITableViewController ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʪʦʢʦʣʘʤ VPPDropDownDelegate ʠ BSUCacherDelegate, 

ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ. ɼʣʷ ʥʝʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʚʦʡʩʪʚʘ ʬʦʥʦʚʦʛʦ 

ʮʚʝʪʘ ʠ ʨʘʟʤʝʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ _dropDownMenu ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʣʝʚʳʤ 
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ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩʦʜʝʨʞʠʤʦʛʦ ʜʣʷ _paperFoldView, ʝʛʦ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ PaperFoldStateRightUnfolded ʠ ʛʣʘʚʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʥʘʟʥʘʯʘʝʪʩʷ 

ʜʝʣʝʛʘʪʦʤ ʜʣʷ _dropDownMenu. ʊʘʢ ʢʘʢ ʤʝʪʦʜ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʚʦʟʚʨʘʱʘʝʪ ʦʙʲʝʢʪ 

ʪʠʧʘ id, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʨʦʜʠʪʝʣʝʤ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ ʚ Objective-C, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʙʲʝʢʪ self, ʷʚʣʷʶʱʠʡʩʷ ʫʢʘʟʘʪʝʣʝʤ ʥʘ ʪʝʢʫʱʠʡ 

ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ BSUMainViewController. 

 ʊʘʢʞʝ ʚ ʛʣʘʚʥʦʤ ʢʦʥʪʨʦʣʣʝʨʝ ʨʘʟʤʝʱʘʶʪʩʷ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʥʘʞʘʪʠʡ ʥʘ 

ʧʫʥʢʪʳ ʤʝʥʶ, ʪ.ʢ. ʵʪʠ ʬʫʥʢʮʠʠ ʜʝʣʝʛʠʨʫʶʪʩʷ ʦʙʲʝʢʪʦʤ ʢʣʘʩʩʘ _dropDownMenu. 

ɺ ʤʝʪʦʜʝ ïmenuButtonPressed ʧʨʦʚʝʨʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ _paperFoldView: ʝʩʣʠ ʦʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ PaperFoldStateDefault ï ʦʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ 

PaperFoldStateLeftUnfolded, ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ. ʄʝʪʦʜ -

selectedDropDownWithHousing:floor: ʦʙʥʦʚʣʷʝʪ ʧʣʘʥ ʟʜʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʫʢʘʟʘʥʠʷ 

ʠʤʝʥʠ SVG-ʬʘʡʣʘ, ʬʦʨʤʠʨʫʝʤʦʛʦ ʠʟ ʥʝʠʟʤʝʥʷʝʤʦʡ ʩʪʨʦʢʠ ʧʫʪʠ ʢ ʬʘʡʣʫ, ʥʦʤʝʨʘ 

ʢʦʨʧʫʩʘ ʠ ʥʦʤʝʨʘ ʵʪʘʞʘ. ʄʝʪʦʜ ïchangedPoIMode: ʷʚʣʷʝʪʩʷ ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ 

ʦʪʦʙʨʘʞʝʥʠʷ ʪʦʯʝʢ ʠʥʪʝʨʝʩʦʚ ʥʘ ʢʘʨʪʝ ʩ ʧʦʤʦʱʴʶ ʙʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ïchangedFireAlarmMode:, ʦʪʚʝʯʘʶʱʠʡ ʟʘ 

ʦʪʦʙʨʘʞʝʥʠʝ ʧʣʘʥʦʚ ʧʦʞʘʨʥʦʡ ʵʚʘʢʫʘʮʠʠ. ʄʝʪʦʜ ïdeterminePosition 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʦʩʪʦʷʥʠʝ _paperFoldView ʚ PaperFoldStateLeftDefault, ʚ ʩʣʫʯʘʝ 

ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ PaperFoldStateLeftUnfolded, ʠ ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ʄʝʪʦʜ -scheduleTapped ʩʦʟʜʘʝʪ 

ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ BSUScheduleViewController, ʝʩʣʠ ʦʥ ʥʝ ʙʳʣ ʩʦʟʜʘʥ ʨʘʥʴʰʝ, ʠ 

ʜʦʙʘʚʣʷʝʪ ʝʛʦ ʚ ʩʪʝʢ ʢʦʥʪʨʦʣʣʝʨʦʚ ʢʦʥʪʨʦʣʣʝʨʘ ʥʘʚʠʛʘʮʠʠ ʵʢʟʝʤʧʣʷʨʘ 

_currentPlan ʩ ʘʥʠʤʘʮʠʝʡ. ʊʦ ʞʝ ʩʘʤʦʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʝʪʦʜʝ ïchangeSettings ʜʣʷ 

ʵʢʟʝʤʧʣʷʨʘ ʢʣʘʩʩʘ BSUSettingsViewController. ʄʝʪʦʜ ïsavedRouteSelected: 

ʟʘʧʫʩʢʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʟʘʛʨʫʟʢʠ ʨʘʥʥʝʝ ʩʦʭʨʘʥʝʥʥʦʛʦ ʤʘʨʰʨʫʪʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʚʳʟʳʚʘʶʪ ʢʦʥʢʨʝʪʥʳʝ ʤʝʪʦʜʳ ʵʢʟʝʤʧʣʷʨʘ 

_currentPlan, ʯʪʦ ʩʜʝʣʘʥʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʦʙʲʝʢʪʘ 

_dropDownMenu ʛʣʘʚʥʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ. 
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 ʂʣʘʩʩ BSUPlanViewController ʥʘʩʣʝʜʫʝʪʩʷ ʦʪ UIViewController ʠ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʨʦʪʦʢʦʣʘʤ UIScrollViewDelegate ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʦʣʠʩʪʳʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, UIAlertViewDelegate ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʥʘʞʘʪʠʡ ʥʘ ʢʥʦʧʢʠ ʦʢʥʘ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ, UITextFieldDelegate ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʚʦʜʠʤʳʤ ʪʝʢʩʪʦʤ, ʠ 

ZBarReaderDelegate ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ QR-ʢʦʜʦʚ. ʆʙʲʷʚʣʝʥʳ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʦʚ 

ʜʣʷ ʨʘʙʦʪʳ ʩ SVG-ʬʘʡʣʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʧʣʘʥʳ ʵʪʘʞʝʡ, ʨʘʩʧʦʟʥʘʚʘʪʝʣʠ ʞʝʩʪʦʚ 

ʥʘ ʵʢʨʘʥʝ, ʨʘʟʣʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʜʣʷ ʦʧʝʨʠʨʦʚʘʥʠʷ ʪʦʯʢʘʤʠ ʥʘ ʢʘʨʪʝ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʢʨʘʪʯʘʡʰʝʛʦ ʤʘʨʰʨʫʪʘ. ʂʘʢ ʩʚʦʡʩʪʚ ʦʙʲʷʚʣʝʥ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ 

BSUMainViewController ʠ ʙʫʣʝʚʦ ʟʥʘʯʝʥʠʝ hasPathLayer. ʕʢʟʝʤʧʣʷʨ UIScrollView 

ʠ UIButton ʦʙʲʷʚʣʝʥ ʢʘʢ IBOutlet ʚʠʟʫʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʧʦʤʦʱʴʶ nib-ʬʘʡʣʘ 

(ʨʠʩ. 2.2). 

 

ʈʠʩ. 2.2. Nib-ʬʘʡʣ ʢʦʥʪʨʦʣʣʝʨʘ BSUPlanViewController 

 

 ɺ ʤʝʪʦʜʝ ïinitWithNibName:bundle:svgName:housing:floor: ʩʦʟʜʘʝʪʩʷ ʦʙʲʝʢʪ 

self ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʪʦʜʘ ïinitWithNibName:bundle:, ʠ ʝʩʣʠ ʦʥ ʩʦʟʜʘʥ 

ʫʩʧʝʰʥʦ, ʪʦ ʧʝʨʝʤʝʥʥʦʡ floor_plan ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʦʙʲʝʢʪ SVGKImage, 

ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʩ ʧʝʨʝʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʦʤ svgName, ʧʝʨʝʤʝʥʥʳʤ housing ʠ 

floor ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ housNum ʠ floorNum, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʀʥʠʮʠʘʣʠʟʠʨʫʶʪʩʷ ʨʘʩʧʦʟʥʘʚʘʪʝʣʠ ʞʝʩʪʦʚ tapGestureRecognizer ʜʣʷ ʢʘʩʘʥʠʷ 

ʵʢʨʘʥʘ ʠ longPressGestureRecognizer ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʞʘʪʠʷ. 
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ʉʦʟʜʘʝʪʩʷ ʠʟʤʝʥʷʝʤʳʡ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʤʘʩʩʠʚ graphDict ʜʣʷ ʭʨʘʥʝʥʠʷ ʚʝʨʰʠʥ ʠ 

ʨʝʙʝʨ ʛʨʘʬʘ. 

 ɺ ʤʝʪʦʜʝ ïviewDidLoad ʩʦʟʜʘʶʪʩʷ ʦʙʲʝʢʪʳ ʢʥʦʧʦʢ ʩ ʠʟʤʝʥʷʝʤʳʤ ʪʠʧʦʤ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʭ ʩʚʦʡʩʪʚʘ exclusiveTouch, frame ʜʣʷ ʟʘʜʘʥʠʷ ʨʘʟʤʝʨʦʚ, image 

ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʢʥʦʧʢʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʥʘʞʘʪʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʫʢʘʟʳʚʘʝʪʩʷ 

ʤʝʪʦʜ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʷ ʥʘʞʘʪʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʩʪʨʫʢʮʠʠ @selector(). ɿʘʪʝʤ 

ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ UIButton ʠʥʠʮʠʘʣʠʟʠʨʫʶʪʩʷ ʵʢʟʝʤʧʣʷʨʳ 

UIBarButtonItem, ʢʦʪʦʨʳʝ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʩʚʦʡʩʪʚʘʤ leftBarButtonItem ʠ 

rightBarButton ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ. ʇʦʩʣʝ, ʝʩʣʠ ʦʙʲʝʢʪ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ 

ʦʪʚʝʯʘʝʪ ʥʘ ʩʝʣʝʢʪʦʨ -setBackgroundImage:forBarMetrics:, ʪʦ ʝʩʪʴ ʠʤʝʝʪ 

ʨʝʘʣʠʟʘʮʠʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʪʦ ʜʣʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ ʷʚʥʦ ʫʢʘʟʳʚʘʝʪʩʷ 

ʬʦʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʜʣʷ ʩʦʩʪʦʷʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʕʪʘ ʦʧʝʨʘʮʠʷ ʩʣʫʞʠʪ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʦʜʠʥʘʢʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚʳʧʦʣʥʝʥʠʷ ʢʦʜʘ ʥʘ ʨʘʟʥʳʭ ʚʝʨʩʠʷʭ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ iOS. 

 ʉʦʟʜʘʝʪʩʷ contentView, ʷʚʣʷʶʱʠʡʩʷ ʵʢʟʝʤʧʣʷʨʦʤ ʢʣʘʩʩʘ 

SVGKLayeredImageView ʠ ʦʪʦʙʨʘʞʘʶʱʠʡ ʧʣʘʥʳ ʵʪʘʞʝʡ. ʂ ʥʝʤʫ ʜʦʙʘʚʣʷʶʪʩʷ 

ʨʘʥʥʝʝ ʩʦʟʜʘʥʥʳʝ ʨʘʩʧʦʟʥʘʚʘʪʝʣʠ ʞʝʩʪʦʚ, ʠ ʦʥ ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʜʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʣʠʩʪʘʝʤʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ scrollViewForSVG, ʢʦʪʦʨʦʤʫ 

ʫʢʘʟʳʚʘʝʪʩʷ ʨʘʟʤʝʨ ʩʦʜʝʨʞʠʤʦʛʦ, ʨʘʚʥʳʡ ʨʘʟʤʝʨʫ contentView, ʯʪʦʙʳ ʧʣʘʥ ʵʪʘʞʘ 

ʚʤʝʱʘʣʩʷ ʧʦʣʥʦʩʪʴʶ. ɺʳʯʠʩʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ scrollViewForSVG ʢ ʚʳʩʦʪʝ 

contentView, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʠʩʚʘʠʚʘʥʠʠ ʩʚʦʡʩʪʚʘʤ 

minimumZoomScale ʠ maximumZoomScale ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʜʠʥʠʯʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ. ʉʦʟʜʘʝʪʩʷ ʛʨʫʧʧʘ ʵʣʝʤʝʥʪʦʚ SVG ʧʦʣʫʯʝʥʠʝʤ ʚʩʝʭ ʘʫʜʠʪʦʨʠʡ ʥʘ 

ʪʝʢʫʱʝʤ ʵʪʘʞʝ ʪʝʢʫʱʝʛʦ ʢʦʨʧʫʩʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïgetElementById:, 

ʚʳʟʳʚʘʝʤʦʛʦ ʥʘ ʩʚʦʡʩʪʚʝ DOMDocument ʦʙʲʝʢʪʘ SVGKImage. ʊʘʢʞʝ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ ïlayerWithIdentifier: ʧʦʣʫʯʘʝʪʩʷ ʩʣʦʡ ʩ ʪʦʯʢʘʤʠ ʥʘ ʢʘʨʪʝ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ. ʅʘ ʢʘʨʪʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʢʨʳʚʘʶʪʩʷ ʪʦʯʢʠ ʠʥʪʝʨʝʩʦʚ 

ʠ ʧʣʘʥʳ ʧʦʞʘʨʥʦʡ ʵʚʘʢʫʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïhideSVGLayerWithId:. 
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 ʄʝʪʦʜ ïshowAlertFor: ʩʣʫʞʠʪ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʜʘʣʴʥʦʛʦ ʦʢʥʘ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʝʜʘʥʥʦʛʦ ʪʵʛʘ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʚ ʤʝʪʦʜ 

ʚ ʢʦʥʩʪʨʫʢʪʦʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʟʘʛʦʣʦʚʦʢ, ʩʦʦʙʱʝʥʠʝ ʠ ʢʥʦʧʢʠ. ʉ ʧʦʤʦʱʴʶ 

ʦʧʝʨʘʪʦʨʘ switch ʧʨʦʚʝʨʷʝʪʩʷ ʧʝʨʝʜʘʥʥʳʡ ʪʵʛ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʤʝʪʴ ʪʠʧ ʫʞʝ 

ʠʤʝʶʱʝʛʦʩʷ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (BSUAlreadyHavePositionTag), 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (BSUPositioningTypeDefiningTag), 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʧʫʥʢʪʫ ʤʝʥʶ çɻʜʝ ʷ?è 

(BSUPositioningTypeDefiningWhereITag), ʦʧʨʝʜʝʣʝʥʠʝ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ 

(BSUDestinationTypeDefiningTag), ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʚʨʫʯʥʫʶ (BSUHandPositionTag), ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʣʦʞʝʥʥʦʛʦ ʤʘʨʰʨʫʪʘ 

(BSUSavePathQuestionTag), ʩʦʦʙʱʝʥʠʝ ʦʙ ʫʩʧʝʰʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʧʨʦʣʦʞʝʥʥʦʛʦ 

ʤʘʨʰʨʫʪʘ (BSUSavePathSuccesfulTag), ʩʦʦʙʱʝʥʠʝ ʦ ʥʝʫʜʘʯʥʦʤ ʩʦʭʨʘʥʝʥʠʠ 

ʤʘʨʰʨʫʪʘ (BSUSavePathFailTag), ʚʚʦʜ ʠʤʝʥʠ ʩʦʭʨʘʥʷʝʤʦʛʦ ʤʘʨʰʨʫʪʘ 

(BSURouteNamingTag). 

 ʄʝʪʦʜ ïalertView:clickedButtonAtIndex: ʩʣʫʞʠʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʥʘʞʘʪʠʡ 

ʢʥʦʧʦʢ ʤʦʜʘʣʴʥʦʛʦ ʦʢʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʪʘʢʞʝ, ʢʘʢ ʠ ïshowAlertFor:, ʟʘʚʠʩʠʪ ʦʪ 

ʧʝʨʝʜʘʥʥʦʛʦ ʪʵʛʘ. ɺ ʩʣʫʯʘʝ BSUAlreadyHavePositionTag, ʝʩʣʠ ʙʳʣʘ ʥʘʞʘʪʘ ʧʝʨʚʘʷ 

ʢʥʦʧʢʘ ï ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʢʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ, ʝʩʣʠ ʙʳʣʘ ʥʘʞʘʪʘ 

ʚʪʦʨʘʷ ʢʥʦʧʢʘ ï ʦʢʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ɺ ʩʣʫʯʘʝ 

BSUPositioningTypeDefiningTag ï ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ -clearPath, ʫʜʘʣʷʶʱʠʡ 

ʠʤʝʶʱʠʡʩʷ ʥʘ ʢʘʨʪʝ ʤʘʨʰʨʫʪ, ʟʘʪʝʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʞʘʪʦʡ ʢʥʦʧʢʠ, 

ʧʦʢʘʟʳʚʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʨʫʯʥʫʶ, 

ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ïreadQRCode, ʣʠʙʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʬʣʘʛ isStartPointSetting. 

ɽʩʣʠ ʪʵʛ ʩʦʦʪʚʝʪʩʪʚʫʝʪ BSUHandPositionTag, ʪʦ ʧʨʦʚʝʨʷʝʪʩʷ ʫʩʣʦʚʠʝ ʥʘʞʘʪʠʷ 

ʧʝʨʚʦʡ ʢʥʦʧʢʠ, ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʦʛʦ ʧʨʦʚʝʨʷʝʪʩʷ ʫʩʣʦʚʠʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʩʪʠ ʬʣʘʛʘ destinationDefining, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʦʛʦ, ʚ ʩʣʫʯʘʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʤʝʪʦʜʘ ïfindPoint: ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ï

showStartPoint, ʪʘʢʞʝ ʝʩʣʠ ʬʣʘʛ whereIOnly ʦʪʨʠʮʘʪʝʣʝʥ, ʪʦ ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ï

showAlertFor: ʩ ʪʵʛʦʤ BSUDestinationTypeDefiningTag. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 
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ʬʣʘʛ destinationDefining ʧʦʣʦʞʠʪʝʣʝʥ, ʠ ʤʝʪʦʜ -findPoint: ʚʳʧʦʣʥʠʣʩʷ ʫʩʧʝʰʥʦ, ʪʦ 

ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ïfindPathWithEndVertex, ʨʘʩʩʯʠʪʳʚʘʶʱʠʡ ʢʨʘʪʯʘʡʰʠʡ 

ʤʘʨʰʨʫʪ. ʇʨʠ ʪʵʛʝ BSUDestinationTypeDefiningTag ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ïclearPath 

ʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʞʘʪʦʡ ʢʥʦʧʢʠ, ʧʦʢʘʟʳʚʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʨʫʯʥʫʶ, ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ïreadQRCode, ʣʠʙʦ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʬʣʘʛ isDestinationPointSetting. ɽʩʣʠ ʪʵʛ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

BSUSavePathQuestionTag, ʪʦ, ʝʩʣʠ ʙʳʣʘ ʥʘʞʘʪʘ ʧʝʨʚʘʷ ʢʥʦʧʢʘ, ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ 

ïshowAlertFor: ʩ ʪʵʛʦʤ BSURouteNamingTag. ɺ ʩʣʫʯʘʝ BSURouteNamingTag ï ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ ʥʘʞʘʪʠʷ ʧʝʨʚʦʡ ʢʥʦʧʢʠ ʧʨʦʚʝʨʷʝʪʩʷ ʫʩʣʦʚʠʝ ʫʩʧʝʰʥʦʛʦ 

ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʠʚʘ ʪʦʯʝʢ ʧʨʦʣʦʞʝʥʥʦʛʦ ʤʘʨʰʨʫʪʘ ʩ ʚʚʝʜʝʥʥʳʤ ʥʘʟʚʘʥʠʝʤ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïsaveRouteToCache:title:delegate:, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʦʛʦ 

ʧʦʢʘʟʳʚʘʝʪʩʷ ʤʦʜʘʣʴʥʦʝ ʦʢʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʜʣʷ ʪʵʛʘ 

BSUSavePathSuccesfulTag, ʠʥʘʯʝ ï ʜʣʷ ʪʵʛʘ BSUSavePathFailTag. 

 ɼʣʷ ʨʘʙʦʪʳ ʩ SVG-ʬʘʡʣʘʤʠ ʚ ʪʝʣʝ ʢʣʘʩʩʘ BSUPlanViewController 

ʦʙʲʷʚʣʷʶʪʩʷ ʧʝʨʝʤʝʥʥʳʝ lastTappedLayer ʪʠʧʘ CALayer, 

lastTappedLayerOriginalBorderWith ʪʠʧʘ CGFloat, 

lastTappedLayerOriginalBorderColor ʪʠʧʘ CGColorRef ʠ 

textLayerForLastTappedLayer ʪʠʧʘ CATextLayer, ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ 

ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ, ʜʣʷ ʭʨʘʥʝʥʠʷ ʥʘʯʘʣʴʥʳʭ ʦʪʩʪʫʧʦʚ ʧʦʩʣʝʜʥʝʛʦ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ, ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʮʚʝʪʘ ʨʘʤʢʠ ʧʦʩʣʝʜʥʝʛʦ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʣʦʷ 

ʩ ʪʝʢʩʪʦʤ ʜʣʷ ʧʦʩʣʝʜʥʝʛʦ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 ʄʝʪʦʜ ïdeselectTappedLayer, ʝʩʣʠ ʠʤʝʝʪʩʷ ʧʦʩʣʝʜʥʠʡ ʘʢʪʠʚʥʳʡ ʩʣʦʡ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʜʣʷ ʥʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʨʘʚʥʳʡ 0.5, ʫʜʘʣʷʝʪ 

textLayerForLastTappedLayer ʩ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʣʦʷ, ʘ ʪʘʢʞʝ ʦʩʚʦʙʦʞʜʘʝʪ ʦʙʲʝʢʪʳ 

textLayerForLastTappedLayer ʠ lastTappedLayer, ʯʪʦ ʩʥʠʤʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʚʳʜʝʣʝʥʠʝ ʩ ʧʦʩʣʝʜʥʝʛʦ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ. 

 ʄʝʪʦʜ ïhandleTapGesture: ʩʣʫʞʠʪ ʜʣʷ ʟʘʭʚʘʪʘ ʠ ʦʙʨʘʙʦʪʢʠ ʥʘʞʘʪʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʧʣʘʥʘʤ ʟʜʘʥʠʷ. ʉʥʘʯʘʣʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïlocationInView: 

ʧʦʣʫʯʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ CGPoint ʩ ʠʤʝʥʝʤ point, ʩʦʜʝʨʞʘʱʘʷ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ 
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ʢʘʩʘʥʠʷ ʥʘ ʵʢʨʘʥʝ. ʉʦʟʜʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ CGSize 

scaleConvertImageToViewForHitTest, ʩʦʩʪʦʷʱʘʷ ʠʟ ʰʠʨʠʥʳ ʠ ʚʳʩʦʪʳ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʨʘ contentView ʢ 

ʰʠʨʠʥʝ floor_plan, ʠ ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʨʘ contentView ʢ 

ʚʳʩʦʪʝ floor_plan. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ CGPointApplyAffineTransform 

ʧʦʣʫʯʘʝʤ point ʩ ʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʥʘʪʴ ʘʢʪʫʘʣʴʥʫʶ ʪʦʯʢʫ ʩ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʛʦ ʧʣʘʥʘ ʟʜʘʥʠʷ, ʘ ʥʝ ʪʦʣʴʢʦ ʦʙʣʘʩʪʠ, 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʵʢʨʘʥʦʤ ʩʤʘʨʪʬʦʥʘ. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïhitTest: ʧʦʣʫʯʘʝʪʩʷ ʩʣʦʡ 

ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʢʘʩʘʥʠʝ ʥʘ ʧʣʘʥʝ ʟʜʘʥʠʷ. 

ʄʝʪʦʜʦʤ ïgetElementById: ʚʦʟʚʨʘʱʘʝʪʩʷ ʛʨʫʧʧʘ SVG-ʵʣʝʤʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʘʷ 

ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʥʘ ʢʘʨʪʝ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʬʦʪʦʛʨʘʬʠʠ. ɼʘʣʝʝ ʠʟ DOM-ʤʦʜʝʣʠ 

ʧʣʘʥʘ ʟʜʘʥʠʷ ʚʳʜʝʣʷʝʪʩʷ ʦʜʠʥ ʵʣʝʤʝʥʪ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ, ʩʦʚʧʘʜʘʶʱʠʤ ʩ 

ʠʤʝʥʝʤ ʩʣʦʷ ʦʙʲʝʢʪʘ, ʥʘ ʢʦʪʦʨʳʡ ʥʘʞʘʣ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠ, ʝʩʣʠ ʛʨʫʧʧʘ ʵʣʝʤʝʥʪʦʚ ʩ 

ʬʦʪʦʛʨʘʬʠʷʤʠ ʩʦʜʝʨʞʠʪ ʚʳʜʝʣʝʥʥʳʡ ʵʣʝʤʝʥʪ, ʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦ, ʯʪʦ 

ʢʘʩʘʥʠʝ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʧʦ ʪʦʯʢʝ, ʦʙʦʟʥʘʯʘʶʱʝʡ ʬʦʪʦʛʨʘʬʠʶ, ʠ ʚʳʟʳʚʘʝʪʩʷ 

ʤʝʪʦʜ ïshowPhotoWithId:. ɽʩʣʠ ʩʣʦʡ, ʥʘ ʢʦʪʦʨʳʡ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʥʘʞʘʪʠʝ, ʫʞʝ 

ʘʢʪʠʚʝʥ, ʪʦ ʩ ʥʝʛʦ ʩʥʠʤʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʘʝʪʩʷ SVG-

ʵʣʝʤʝʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʘʞʘʪʦʤʫ ʩʣʦʶ, ʠ, ʝʩʣʠ ʦʥ ʚʭʦʜʠʪ ʚ ʤʘʩʩʠʚ ʘʫʜʠʪʦʨʠʡ, 

ʪʦ ʩ ʪʝʢʫʱʝʛʦ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʩʥʠʤʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝ, ʘ ʧʝʨʝʤʝʥʥʦʡ lastTappedLayer 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʪʝʢʫʱʠʡ ʘʢʪʠʚʥʳʡ ʩʣʦʡ. ɽʩʣʠ ʦʥ ʩʫʱʝʩʪʚʫʝʪ, ʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʝʧʨʦʟʨʘʯʥʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʥʘʯʝʥʠʝ 1. ɽʩʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʯʢʘ ʥʘʯʘʣʘ 

ʤʘʨʰʨʫʪʘ, ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʨʦʢʦʚʦʝ ʠʤʷ ʚʝʨʰʠʥʳ ʛʨʘʬʘ ʥʘʯʘʣʘ ʤʘʨʰʨʫʪʘ, 

ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ïshowStartPoint:, ʠ, ʚ ʩʣʫʯʘʝ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʤʘʨʰʨʫʪʘ, ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ïshowAlertFor: ʜʣʷ ʪʵʛʘ 

BSUDestinationTypeDefiningTag. ɽʩʣʠ ʞʝ ʢʘʩʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʦʯʢʠ 

ʥʘʟʥʘʯʝʥʠʷ, ʪʦ ʝʝ ʧʨʝʜʳʜʫʱʝʝ ʟʥʘʯʝʥʠʝ ʩʙʨʘʩʳʚʘʝʪʩʷ, ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʦʝ 

ʩʪʨʦʢʦʚʦʝ ʠʤʷ ʚʝʨʰʠʥʳ ʛʨʘʬʘ ʢʦʥʮʘ ʤʘʨʰʨʫʪʘ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ï

findPathWithEndVertex. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʤʘʩʩʠʚ ʘʫʜʠʪʦʨʠʡ ʥʝ ʩʦʜʝʨʞʠʪ SVG-

ʵʣʝʤʝʥʪʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʥʥʝʝ, ʥʦ ʵʪʦʪ ʵʣʝʤʝʥʪ ʷʚʣʷʝʪʩʷ ʪʝʢʩʪʦʚʳʤ, ʪʦʛʜʘ ʥʘ 
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ʦʩʥʦʚʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠʤʷ ʵʣʝʤʝʥʪ ʦʙʲʝʢʪʘ 

ʘʫʜʠʪʦʨʠʠ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʦʣʫʯʘʝʪʩʷ ʩʣʦʡ ʜʘʥʥʦʡ ʘʫʜʠʪʦʨʠʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ï

layerWithIdentifier:. ɽʩʣʠ ʵʪʦ ʥʝ ʧʫʩʪʦʡ ʩʣʦʡ, ʪʦ ʩʥʠʤʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʩ 

ʧʨʝʜʳʜʫʱʝʛʦ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʠ ʦʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʩʣʝʜʥʠʤ ʘʢʪʠʚʥʳʤ ʩʣʦʝʤ. 

ɼʘʣʝʝ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʧʨʦʟʨʘʯʥʦʩʪʠ ʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʣʠʙʦ ʥʘʯʘʣʴʥʘʷ ʚʝʨʰʠʥʘ ʛʨʘʬʘ, ʣʠʙʦ ʢʦʥʝʯʥʘʷ. 

 ʄʝʪʦʜ ïhandleLongPressGesture: ʩʣʫʞʠʪ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ 

ʥʘʞʘʪʠʷ ʥʘ ʵʢʨʘʥʝ. ɽʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ ʥʘʣʠʯʠʷ ʥʘ ʧʣʘʥʝ ʩʣʦʷ ʩ 

ʧʨʦʣʦʞʝʥʥʳʤ ʤʘʨʰʨʫʪʦʤ ʠ ʧʨʝʙʳʚʘʥʠʷ ʨʘʩʧʦʟʥʘʚʘʪʝʣʷ ʞʝʩʪʦʚ ʚ ʥʘʯʘʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ ʩʣʦʡ ʩ ʤʘʨʰʨʫʪʦʤ, ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʥʘʞʘʪʠʷ ʚ 

ʦʙʲʝʢʪʝ conentView ʠ ʩʣʦʡ ʩ ʵʪʠʤ ʦʙʲʝʢʪʦʤ. ʉʦʟʜʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ CGSize 

scaleConvertImageToViewForHitTest, ʩʦʩʪʦʷʱʘʷ ʠʟ ʰʠʨʠʥʳ ʠ ʚʳʩʦʪʳ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʨʘ contentView ʢ 

ʰʠʨʠʥʝ floor_plan, ʠ ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʨʘ contentView ʢ 

ʚʳʩʦʪʝ floor_plan. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ CGPointApplyAffineTransform 

ʧʦʣʫʯʘʝʤ point ʩ ʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʤʝʪʦʜʦʤ ïhandleTapGesture:. 

ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïhitTest: ʩ ʧʘʨʘʤʝʪʨʦʤ ʚ ʚʠʜʝ ʧʦʣʫʯʝʥʥʦʡ ʨʘʥʥʝʝ ʪʦʯʢʠ 

ʠʟ ʚʩʝʛʦ ʩʣʦʷ ʩ ʧʣʘʥʦʤ ʟʜʘʥʠʷ ʚʳʜʝʣʷʝʪʩʷ ʩʣʦʡ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ, ʥʘ ʢʦʪʦʨʦʤ 

ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʢʘʩʘʥʠʝ, ʠ, ʝʩʣʠ ʵʪʦʪ ʩʣʦʡ ʷʚʣʷʝʪʩʷ ʩʣʦʝʤ ʩ ʤʘʨʰʨʫʪʦʤ, 

ʚʳʟʳʚʘʝʪʩʷ ʤʦʜʘʣʴʥʦʝ ʦʢʥʦ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ ʩʦʭʨʘʥʠʪʴ ʚʳʙʨʘʥʥʳʡ ʤʘʨʰʨʫʪ. 

 ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïupdateSVG:housing:floor: ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʥʦʚʣʝʥʠʝ 

ʧʣʘʥʘ ʵʪʘʞʘ. ɽʩʣʠ ʧʝʨʝʜʘʥʥʦʝ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʠʤʷ SVG-ʬʘʡʣʘ ʥʝ ʩʦʚʧʘʜʘʝʪ 

ʩ ʥʘʯʘʣʴʥʳʤ, ʪʦ ʥʦʤʝʨʘʤ ʢʦʨʧʫʩʘ ʠ ʵʪʘʞʘ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʩʪʘʨʳʡ 

ʧʣʘʥ ʵʪʘʞʘ ʦʙʥʫʣʷʝʪʩʷ ʠ ʩʪʘʚʠʪʩʷ ʥʦʚʳʡ ʩ ʫʢʘʟʘʥʥʳʤ ʠʤʝʥʝʤ. ɼʣʷ 

ʧʨʦʢʨʫʯʠʚʘʝʤʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ scrollViewForSVG ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʦʚʳʡ 

ʨʘʟʤʝʨ ʩʦʜʝʨʞʠʤʦʛʦ, ʨʘʚʥʳʡ ʨʘʟʤʝʨʫ ʥʦʚʦʛʦ ʧʣʘʥʘ. ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʤʝʪʦʜʦʤ ï

viewDidLoad ʚʳʯʠʩʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ scrollViewForSVG ʢ ʚrʩʦʪʝ contentView, ʢʦʪʦʨʳʡ ʟʘʪʝʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʠʩʚʘʠʚʘʥʠʠ ʩʚʦʡʩʪʚʘʤ minimumZoomScale ʠ 
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maximumZoomScale ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʜʠʥʠʯʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ. ɽʩʣʠ ʠʤʝʝʪʩʷ 

ʤʘʩʩʠʚ ʩ ʪʦʯʢʘʤʠ ʤʘʨʰʨʫʪʘ, ʪʦ ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ïdrawPath ʜʣʷ ʧʨʦʨʠʩʦʚʢʠ. 

ɽʩʣʠ ʦʧʨʝʜʝʣʝʥʘ ʥʘʯʘʣʴʥʘʷ ʪʦʢʘ ʥʘ ʢʘʨʪʝ, ʪʦ ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ïdrawStartPoint. 

ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʙʫʣʝʚʦʛʦ ʬʣʘʛʘ showPoI ʚʳʟʳʚʘʝʪʩʷ ʦʜʥʦʠʤʝʥʥʳʡ 

ʤʝʪʦʜ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʪʦʯʢʠ ʠʥʪʝʨʝʩʘ ʥʘ ʢʘʨʪʝ, ʠʥʘʯʝ ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ï

hideSVGLayerWithId: ʜʣʷ ʪʦʯʝʢ ʠʥʪʝʨʝʩʘ. ɸʥʘʣʦʛʠʯʥʳʡ ʬʨʘʛʤʝʥʪ ʢʦʜʘ ʩ 

ʫʩʣʦʚʠʝʤ ʚʳʧʦʣʥʷʝʪʩʷ ʠ ʜʣʷ ʧʣʘʥʦʚ ʧʦʞʘʨʥʦʡ ʵʚʘʢʫʘʮʠʠ. 

 ʄʝʪʦʜ ïhideSVGLayerWithId: ʩʣʫʞʠʪ ʜʣʷ ʩʢʨʳʪʠʷ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ ʚ SVG-

ʜʦʢʫʤʝʥʪʝ ʩ ʧʣʘʥʦʤ ʟʜʘʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïlayerWithIdentifier: ʚʳʜʝʣʷʝʪʩʷ 

ʩʣʦʡ ʪʠʧʘ CALayer ʠʟ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʪʠʧ 

CALayerWithChildHitTest, ʪ.ʢ. ʩʢʨʳʚʘʝʤʳʡ ʦʙʲʝʢʪ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʧʨʠʤʠʪʠʚʦʚ, ʯʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʝʨʘʨʭʠʶ ʦʙʲʝʢʪʦʚ. ɼʘʣʝʝ ʧʦʣʫʯʝʥʥʦʤʫ ʩʣʦʶ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʦʡʩʪʚʦ hidden ʚ ʟʥʘʯʝʥʠʝ YES. 

 ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïupdatePoIMode: ʧʨʦʠʩʭʦʜʠʪ ʦʙʥʦʚʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʜʣʷ 

ʪʦʯʝʢ ʠʥʪʝʨʝʩʘ. ɽʩʣʠ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʜʘʥʥʦʤʫ ʚ ʢʘʯʝʩʪʚʝ 

ʧʘʨʘʤʝʪʨʘ, ʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʦʟʚʨʘʪ ʠʟ ʬʫʥʢʮʠʠ. ɽʩʣʠ ʞʝ ʧʝʨʝʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ï ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ïshowPoI, ʠʥʘʯʝ ʪʦʯʢʠ 

ʠʥʪʝʨʝʩʘ ʩʢʨʳʚʘʶʪʩʷ ʥʘ ʢʘʨʪʝ, ʟʘ ʫʩʣʦʚʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʩʣʝʜʫʝʪ ʧʨʠʩʚʦʝʥʠʝ 

ʬʣʘʛʫ showPoI ʥʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʊʘʢʞʝ ʬʫʥʮʠʦʥʠʨʫʝʪ ʤʝʪʦʜ ï

updateFireAlarmMode: ʄʝʪʦʜʳ ïshowPoI ʠ ïshowFireAlarm ʘʥʘʣʦʛʠʯʥʳ ʤʝʪʦʜʫ ï

hideSVGLayerWithId:, ʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʚʦʡʩʪʚʦ hidden ʚ ʟʥʘʯʝʥʠʝ NO.  

 ʄʝʪʦʜ ïpathButtonPressed ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʯʠʢʦʤ ʩʦʙʳʪʠʷ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ 

ʧʦʠʩʢʘ ʤʘʨʰʨʫʪʘ. ɽʩʣʠ ʦʧʨʝʜʝʣʝʥʘ ʥʘʯʘʣʴʥʘʷ ʚʝʨʰʠʥʘ, ʪʦʛʜʘ ʧʦʢʘʟʳʚʘʝʪʩʷ 

ʤʦʜʘʣʴʥʦʝ ʦʢʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ ʥʘʟʥʘʯʝʥʠʷ, ʠʥʘʯʝ ï ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ 

ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. 

 ʄʝʪʦʜ ïfindPoint ʩʣʫʞʠʪ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʝʥ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʤʘʨʰʨʫʪʘ. 

ʇʨʝʜʳʜʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚʝʨʰʠʥʳ ʦʙʥʫʣʷʝʪʩʷ, ʠ, ʝʩʣʠ ʥʘʟʚʘʥʠʝ ʚʝʨʰʠʥʳ ʷʚʣʷʝʪʩʷ 

ʘʫʜʠʪʦʨʠʝʡ, ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʨʦʢʘ ʩ ʥʘʟʚʘʥʠʝʤ ʥʘ ʦʩʥʦʚʝ ʰʘʙʣʦʥʘ çaudvertex-

[ʥʦʤʝʨ ʢʦʨʧʫʩʘ]-[ʥʦʤʝʨ ʘʫʜʠʪʦʨʠʠ]è. ɽʩʣʠ ʵʪʦ ʥʝ ʘʫʜʠʪʦʨʠʷ, ʪʦ ʥʘ ʦʩʥʦʚʝ 
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ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʤʘʩʩʠʚʘ ʩ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ ʬʦʨʤʠʨʫʝʪʩʷ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʤʘʩʩʠʚ, 

ʩʦʩʪʦʷʱʠʡ ʪʦʣʴʢʦ ʠʟ ʩʚʦʙʦʜʥʳʭ ʚʝʨʰʠʥ, ʠ ʥʘʯʘʣʦ ʠʣʠ ʢʦʥʝʮ ʤʘʨʰʨʫʪʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʙʦʨʘ ʩʚʦʙʦʜʥʳʭ ʚʝʨʰʠʥ.  

 ʄʝʪʦʜ ïremoveCurrentPosLayer ʫʜʘʣʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʜʠʢʘʮʠʠ ʪʝʢʫʱʝʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʢʘʨʪʳ, ʝʩʣʠ ʦʥʦ ʠʤʝʝʪʩʷ. 

 ʄʝʪʦʜ ïdrawStartPoint ʩʣʫʞʠʪ ʜʣʷ ʧʨʦʨʠʩʦʚʢʠ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʢʘʨʪʝ. ɼʣʷ ʵʪʦʛʦ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïlayerWithIdentifier: 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʙʲʝʢʪ ʩʣʦʷ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʚʝʨʰʠʥʳ. ʉʦʟʜʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ 

CGMutablePath, ʷʚʣʷʶʱʘʷʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʧʠʩʘʥʠʝʤ ʥʘʙʦʨʘ ʬʠʛʫʨ ʠ ʣʠʥʠʡ. 

ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ CGPathMoveToPoint() ʠ CGPathAddLineToPoint() 

ʨʠʩʫʝʪʩʷ ʧʫʪʴ ʚ ʚʠʜʝ ʪʨʝʫʛʦʣʴʥʠʢʘ. ɺʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ʧʦ ʫʜʘʣʝʥʠʶ ʠʥʜʠʢʘʪʦʨʘ 

ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʩʣʦʡ ʪʠʧʘ 

CAShapeLayer, ʝʤʫ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʥʥʝʝ ʧʨʦʨʠʩʦʚʘʥʥʳʡ ʧʫʪʴ, ʮʚʝʪ ʟʘʣʠʚʢʠ, 

ʮʚʝʪ ʛʨʘʥʝʡ, ʩʦʙʩʪʚʝʥʥʳʝ ʨʘʟʤʝʨʳ, ʧʦʣʦʞʝʥʠʝ, ʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïaddSublayer: 

ʦʥ ʜʦʙʘʚʣʷʝʪʩʷ ʧʦʚʝʨʭ ʩʣʦʷ ʥʘʯʘʣʴʥʦʡ ʚʝʨʰʠʥʳ ʥʘ ʢʘʨʪʝ. 

 ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïshowStartPoint ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ ʧʣʘʥʘ 

ʟʜʘʥʠʷ ʥʘ ʦʙʣʘʩʪʴ ʩ ʥʘʯʘʣʴʥʦʡ ʚʝʨʰʠʥʦʡ. ɼʣʷ ʵʪʦʛʦ ʧʦʣʫʯʘʶʪʩʷ ʢʦʨʧʫʩ ʠ ʵʪʘʞ, ʥʘ 

ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʪʦʯʢʘ ʥʘʯʘʣʘ ʤʘʨʰʨʫʪʘ, ʠ, ʝʩʣʠ ʦʪʦʙʨʘʞʘʝʤʳʡ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʧʣʘʥ ʥʝ ʩʦʜʝʨʞʠʪ ʵʪʦʡ ʪʦʯʢʠ, ʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʥʦʚʣʷʝʪʩʷ ʥʘ ʧʣʘʥ ʵʪʘʞʘ 

ʩ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʦʡ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ïdrawStartPoint. ɿʘʪʝʤ 

ʚʳʯʠʩʣʷʶʪʩʷ ʦʪʩʪʫʧʳ ʧʦ ʰʠʨʠʥʝ ʠ ʚʳʩʦʪʝ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʥʘ ʦʪʦʙʨʘʞʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʝʨʝʤʝʱʝʥʘ ʢʘʨʪʘ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ ïscrollRectToVisible: ʩ ʘʥʠʤʘʮʠʝʡ. 

 ɼʣʷ ʨʘʩʩʯʝʪʘ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʦʨʦʥʥʷʷ ʙʠʙʣʠʦʪʝʢʘ 

PESGraph, ʨʝʘʣʠʟʫʶʱʘʷ ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ 

ʥʘ ʛʨʘʬʝ. ɼʣʷ ʭʨʘʥʝʥʠʷ ʚʝʨʰʠʥ ʛʨʘʬʘ ʠ ʚʝʩʦʚ ʩʦʝʜʠʥʷʶʱʠʭ ʠʭ ʨʝʙʝʨ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʧʠʩʦʢ ʩʚʦʡʩʪʚ (property list), ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʚ 

ʚʠʟʫʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚ ʩʨʝʜʝ XCode (ʨʠʩ. 2.3). 
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ʈʠʩ. 2.3. ʌʘʡʣ Graph.plist ʩ ʦʧʠʩʘʥʠʝʤ ʛʨʘʬʘ 

 

 ʄʝʪʦʜ ïfindPathWithEndVertex ʨʘʩʩʯʠʪʳʚʘʝʪ ʢʨʘʪʯʘʡʰʠʡ ʤʘʨʰʨʫʪ. 

ʉʦʟʜʘʝʪʩʷ ʦʙʲʝʢʪ ʢʣʘʩʩʘ PESGraph ʩ ʠʤʝʥʝʤ graph, ʟʘʪʝʤ ʠʟʚʣʝʢʘʶʪʩʷ ʚʩʝ ʢʣʶʯʠ 

ʜʣʷ ʩʚʦʙʦʜʥʳʭ ʚʝʨʰʠʥ ʠ ʘʫʜʠʪʦʨʠʡ ʠʟ ʩʧʠʩʢʘ ʩʚʦʡʩʪʚ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʛʨʘʬ. 

ɿʘʪʝʤ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʤʘʩʩʠʚʘ ʢʣʶʯʝʡ ʚ ʮʠʢʣʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʩʣʦʚʘʨʴ ʜʣʷ 

ʪʝʢʫʱʝʛʦ ʢʣʶʯʘ, ʛʜʝ ʚʦ ʚʣʦʞʝʥʥʦʤ ʮʠʢʣʝ ʚ ʦʙʲʝʢʪ graph ʜʦʙʘʚʣʷʶʪʩʷ 

ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʝ ʨʝʙʨʘ, ʩʚʷʟʳʚʘʶʱʠʝ ʚʝʨʰʠʥʳ ʥʘ ʛʨʘʬʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʦʟʜʘʝʪʩʷ 

ʦʙʲʝʢʪ ʤʘʨʰʨʫʪʘ PESGraphRoute ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

shortestRouteFromNode:toNode:, ʨʝʘʣʠʟʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ, ʤʝʞʜʫ ʪʦʯʢʦʡ 

ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʤʘʨʰʨʫʪʘ. ɼʘʣʝʝ ʚ ʮʠʢʣʝ ʚ ʤʘʩʩʠʚ ʪʦʯʝʢ ʟʘʥʦʩʷʪʩʷ ʚʩʝ ʧʫʥʢʪʳ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ïdrawPath. 

 ɼʘʥʥʳʡ ʤʝʪʦʜ ʩʣʫʞʠʪ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʤʘʨʰʨʫʪʘ ʥʘ ʧʣʘʥʝ ʟʜʘʥʠʷ. ʉʦʟʜʘʝʪʩʷ 

ʦʙʲʝʢʪ ʩʣʦʷ ʩ ʧʦʜʜʝʨʞʢʦʡ ʬʠʛʫʨ (CAShapeLayer), ʢʦʪʦʨʦʤʫ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʪʦʯʢʘ ʦʧʦʨʳ, ʮʚʝʪ ʟʘʣʠʚʢʠ, ʰʠʨʠʥʘ ʣʠʥʠʠ, ʰʘʙʣʦʥ 

ʣʠʥʠʠ ʠ ʪ.ʜ. ʉ ʧʦʤʦʱʴʶ ʨʘʥʥʝʝ ʫʧʦʤʷʥʫʪʳʭ ʬʫʥʢʮʠʡ CGPathMoveToPoint() ʠ 

CGPathAddLineToPoint() ʚ ʮʠʢʣʝ ʧʨʦʨʠʩʦʚʳʚʘʝʪʩʷ ʤʘʨʰʨʫʪ, ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ 

ʚʝʨʰʠʥ ʛʨʘʬʘ ʥʘ ʢʘʨʪʝ. ʉʦʟʜʘʥʥʦʤʫ ʦʙʲʝʢʪʫ ʩʣʦʷ ʩ ʧʦʜʜʝʨʞʢʦʡ ʬʠʛʫʨ 
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ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʘʥʥʳʡ ʧʫʪʴ, ʠ ʦʥ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʡ ʚ ʦʙʲʝʢʪ ʢʣʘʩʩʘ 

CALayerWithChildHitTest, ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʨʦʜʠʪʝʣʴʩʢʠʡ ʩʣʦʡ ʚʝʨʰʠʥ ʛʨʘʬʘ ʥʘ 

ʢʘʨʪʝ ʧʦʚʝʨʭ ʥʠʭ. 

 ʄʝʪʦʜ ïclearPath ʫʜʘʣʷʝʪ ʦʙʲʝʢʪʳ ʠʟ ʤʘʩʩʠʚʘ ʪʦʯʝʢ ʤʘʨʰʨʫʪʘ ʠ ʩʣʦʡ ʩ 

ʧʨʦʨʠʩʦʚʘʥʥʳʤ ʤʘʨʰʨʫʪʦʤ, ʝʩʣʠ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ. 

 ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïloadRouteWithTitle: ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʯʠʩʪʢʘ ʤʘʨʰʨʫʪʘ ʠ 

ʫʜʘʣʝʥʠʝ ʠʥʜʠʢʘʪʦʨʘ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʣʫʯʝʥʠʝ ʪʦʯʝʢ 

ʤʘʨhʨʫʪʘ ʩ ʥʘʟʚʘʥʠʝʤ, ʧʝʨʝʜʘʥʥʳʤ ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ, ʠ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʷ, ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʛʨʫʟʢʫ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʨʘʥʥʝʝ ʩʦʭʨʘʥʝʥʥʦʛʦ ʤʘʨʰʨʫʪʘ. 

 ʄʝʪʦʜ ïreadQRCode ʩʦʟʜʘʝʪ ʦʙʲʝʢʪ ʢʣʘʩʩʘ ZBarReaderViewController ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ QR-ʢʦʜʘ ʩ ʥʘʩʪʨʘʠʚʘʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʘʢ ʤʦʜʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʊ.ʢ. ʜʘʥʥʳʡ ʦʙʲʝʢʪ 

ʜʝʣʝʛʠʨʫʝʪ ʩʚʦʠ ʤʝʪʦʜʳ ʪʝʢʫʱʝʤʫ ʢʣʘʩʩʫ, ʧʨʠ ʫʩʧʝʰʥʦʤ ʨʘʩʧʦʟʥʘʚʘʥʠʠ QR-ʢʦʜʘ 

ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ïimagePickerController:didFinishPickingMediaWithInfo:, ʢʦʪʦʨʳʡ 

ʚʜrʝʣʷʝʪ ʟʘʢʦʜʠʨʦʚʘʥʥʳʝ ʚ QR-ʢʦʜʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʠʚ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʥʘʙʦʨ 

ʩʠʤʚʦʣʦʚ ʠʟ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʤʘʩʩʠʚʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʟʘʚʝʨʰʝʥʠʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ɽʩʣʠ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʪʦ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʣʘʛʦʚ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʫʱʝʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʦʯʢʠ ʥʘʟʥʘʯʝʥʠʷ, 

ʣʠʙʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ. ɺ ʩʣʫʯʘʝ ʥʝʫʜʘʯʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʤʦʜʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ ʟʘʢʨʳʚʘʝʪʩʷ. 

 ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïshowPhotoWithID: ʩʦʟʜʘʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨ 

BSUPhotoViewController, ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʩʪʝʢ ʢʦʥʪʨʦʣʣʝʨʦʚ ʢʦʥʪʨʦʣʣʝʨʘ 

ʥʘʚʠʛʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʠʤʘʮʠʠ, ʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʬʦʪʦ ʩ ʧʝʨʝʜʘʥʥʳʤ ʚ 

ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ. 

 ɺ ʢʦʥʪʨʦʣʣʝʨʝ ʬʦʪʦʛʨʘʬʠʡ ʚ ʤʝʪʦʜʝ ïviewDidLoad ʩʦʟʜʘʝʪʩʷ ʢʥʦʧʢʘ ʩ 

ʩʝʣʝʢʪʦʨʦʤ ïbackButtonPressed ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʙʦʪʯʠʢʘ ʩʦʙʳʪʠʷ. ʆʥʘ ʨʘʟʤʝʱʘʝʪʩʷ 

ʚ ʣʝʚʦʤ ʢʦʤʧʦʥʝʥʪʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʘʥʝʣʠ ʥʘʚʠʛʘʮʠʠ. ʇʦ ʥʘʞʘʪʠʶ ʥʘ ʥʝʝ ʙʫʜʝʪ 

ʩʦʚʝʨʰʝʥ ʧʝʨʝʭʦʜ ʧʦ ʩʪʝʢʫ ʢʦʥʪʨʦʣʣʝʨʦʚ ʚʥʠʟ, ʥʘ ʧʨʝʜʳʜʫʱʠʡ ʢʦʥʪʨʦʣʣʝʨ. ɺ 
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ʤʝʪʦʜʝ ïupdateWithPhotoID: ʫʜʘʣʷʝʪʩʷ ʧʨʝʜʳʜʫʱʝʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʚ ʢʦʤʧʦʥʝʥʪ 

ʪʠʧʘ UIImageView, ʩʣʫʞʘʱʠʡ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʤʝʱʘʝʪʩʷ ʥʦʚʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ. 

 ʂʣʘʩʩ BSUScheduleViewController ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʠʩʢʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ 

ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ. ɺ ʤʝʪʦʜʝ ïviewDidLoad ʪʘʢʞʝ, ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʝʤ 

ʢʦʥʪʨʦʣʣʝʨʝ, ʩʦʟʜʘʝʪʩʷ ʢʥʦʧʢʘ ʥʘ ʧʘʥʝʣʠ ʥʘʚʠʛʘʮʠʠ ʜʣʷ ʚʦʟʚʨʘʪʘ ʚʥʠʟ ʧʦ ʩʪʝʢʫ 

ʢʦʥʪʨʦʣʣʝʨʦʚ. ʉʦʟʜʘʝʪʩʷ ʧʘʥʝʣʴ ʧʦʠʩʢʘ, ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʚʤʝʱʘʶʱʝʤʫ ʝʝ 

ʵʢʟʝʤʧʣʷʨʫ UIView, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʜʦʙʘʚʣʷʝʪʩʷ ʥʘ ʧʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ ʚ ʩʚʦʡʩʪʚʘ 

ʟʘʛʦʣʦʚʢʘ ʢʦʤʧʦʥʝʥʪʘ ʧʘʥʝʣʠ ʥʘʚʠʛʘʮʠʠ. ʊʘʢʞʝ ʤʝʪʦʜʳ ʧʘʥʝʣʠ ʧʦʠʩʢʘ 

ʜʝʣʝʛʠʨʫʶʪʩʷ ʢʣʘʩʩʫ ʢʦʥʪʨʦʣʣʝʨʘ ʨʘʩʧʠʩʘʥʠʷ. 

 ʂʣʘʩʩ BSUScheduleViewController, ʧʦʤʠʤʦ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ, 

ʦʪʚʝʯʘʝʪ ʧʨʦʪʦʢʦʣʫ BSUNetworkManagerDelegate, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʝʪʴʶ, ʠ ʜʝʣʝʛʠʨʫʝʪ ʥʝʢʦʪʦʨʳʝ ʩʚʦʠ ʤʝʪʦʜʳ ʢʣʘʩʩʫ ʢʦʥʪʨʦʣʣʝʨʘ 

ʨʘʩʧʠʩʘʥʠʷ. ʊʘʢʠʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ïscheduleLoaded:, ʩ ʢʦʪʦʨʳʤ ʧʦʩʪʫʧʘʝʪ 

ʤʘʩʩʠʚ ʩ ʨʘʩʧʠʩʘʥʠʝʤ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ 

ʪʘʙʣʠʮʳ. 

 ɼʘʥʥʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʪʘʙʣʠʮʝ, ʧʦʵʪʦʤʫ ʢʣʘʩʩ BSUScheduleViewController 

ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʜʝʣʝʛʘʪʘ ʜʣʷ ʥʝʝ. ʄʝʪʦʜ ïnumberOfSectionsInTableView: 

ʚʦʟʚʨʘʱʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʝʢʮʠʡ ʚ ʪʘʙʣʠʮʝ, ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʫ ʜʥʝʡ ʚ ʥʝʜʝʣʝ, ʚ 

ʢʦʪʦʨʳʝ ʝʩʪʴ ʟʘʥʷʪʠʷ. ʄʝʪʦʜ ïtableView:titleForHeaderInSection: ʚʦʟʚʨʘʱʘʝʪ 

ʟʘʛʦʣʦʚʦʢ ʜʣʷ ʢʘʞʜʦʡ ʩʝʢʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʘʪʫ. ʄʝʪʦʜ ï

tableView:numberOfRowsInSection: ʚʦʟʚʨʘʱʘʝʪ ʯʠʩʣʦ ʩʪʨʦʢ ʚ ʢʘʞʜʦʡ ʩʝʢʮʠʠ, 

ʨʘʚʥʦʝ ʯʠʩʣʫ ʟʘʥʷʪʠʡ. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïtableView:heightForRowAtIndexPath: 

ʫʢʘʟʳʚʘʝʪʩʷ ʚʳʩʦʪʘ ʩʪʨʦʢʠ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪʩʷ ʤʝʪʦʜʦʤ ï

heightForPeriodNum:time:lesson:teacher:aud: ʢʣʘʩʩʘ BSUScheduleCell, ʚ ʢʦʪʦʨʦʤ 

ʚʳʯʠʩʣʷʝʪʩʷ ʚʳʩʦʪʘ ʢʘʞʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʯʝʡʢʠ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʰʠʨʠʥʦʡ ʠ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʟ ʥʠʭ. 

 ʄʝʪʦʜ ïtableView:cellForRowAtIndexPath: ʬʦʨʤʠʨʫʝʪ ʢʘʞʜʫʶ ʷʯʝʡʢʫ 

ʪʘʙʣʠʮʳ. ʋʢʘʟʳʚʘʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 
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ʤʦʞʥʦ ʙʳʣʦ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʩʦʟʜʘʥʥʳʡ ʦʙʲʝʢʪ ʷʯʝʡʢʠ ʜʣʷ ʵʢʦʥʦʤʠʠ 

ʧʘʤʷʪʠ. ɺʦʟʚʨʘʱʘʝʪʩʷ ʵʢʟʝʤʧʣʷʨ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʢʣʘʩʩʘ BSUScheduleCell ʧʦ 

ʚʳʰʝʫʧʦʤʷʥʫʪʦʤʫ ʠʜʝʥʪʠʬʠʢʘʪʦʨʫ. ɽʩʣʠ ʨʘʥʥʝʝ ʝʱʝ ʥʝ ʙʳʣʦ ʩʦʟʜʘʥʦ ʪʘʢʦʡ 

ʷʯʝʡʢʠ ʠ ʚʝʨʥʫʣʩʷ ʧʫʩʪʦʡ ʦʙʲʝʢʪ, ʪʦ ʷʯʝʡʢʘ ʩʦʟʜʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ 

ʢʦʥʩʪʨʫʢʪʦʨʦʤ ïinitWithStyle:reuseIdentifier:. ɿʥʘʯʝʥʠʝʤ ʜʣʷ ʢʣʶʯʘ ñperiodsò 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʤʘʩʩʠʚ ʠʟ ʩʣʦʚʘʨʷ ʧʦ ʠʥʜʝʢʩʫ ʩʝʢʮʠʠ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʘʝʪʩʷ 

ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʤʘʩʩʠʚ ʧʦ ʠʥʜʝʢʩʫ ʩʪʨʦʢʠ. ʀʟ ʧʦʣʫʯʝʥʥʦʛʦ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ 

ʤʘʩʩʠʚʘ ʧʦ ʢʣʶʯʘʤ ʚʦʟʚʨʘʱʘʶʪʩʷ ʥʦʤʝʨ ʧʘʨʳ, ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ, ʥʘʟʚʘʥʠʝ 

ʟʘʥʷʪʠʷ, ʠʤʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʥʦʤʝʨ ʘʫʜʠʪʦʨʠʠ. ɼʘʥʥʳʤ ʤʝʪʦʜʦʤ ʚʦʟʚʨʘʱʘʝʪʩʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʷʯʝʡʢʘ ʪʘʙʣʠʮʳ. 

 ɼʝʣʝʛʠʨʫʝʤʳʡ ʢʣʘʩʩʫ ʤʝʪʦʜ ïsearchBarSearchButtonClicked: ʚʳʟʳʚʘʝʪʩʷ ʧʦ 

ʥʘʞʘʪʠʶ ʥʘ ʢʥʦʧʢʫ ʧʦʠʩʢʘ ʥʘ ʧʘʥʝʣʠ ʧʦʠʩʢʘ. ʉ ʦʙʲʝʢʪʘ ʧʘʥʝʣʠ ʧʦʠʩʢʘ ʩʥʠʤʘʝʪʩʷ 

ʩʪʘʪʫʩ ʧʝʨʚʦʛʦ ʨʝʘʛʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ï

getScheduleWithSearchTerm:andDelegate:, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʠʩʢʦʚʦʛʦ ʟʘʧʨʦʩʘ ʥʘ ʩʝʨʚʝʨ. 

 ʂʣʘʩʩ BSUNetworkManager ʩʣʫʞʠʪ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʩʝʪʴʶ ʠʥʪʝʨʥʝʪ ʠ ʨʝʘʣʠʟʫʝʪ ʧʨʦʪʦʢʦʣ BSUNetworkManagerDelegate. ɺ ʤʝʪʦʜʝ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʜʦʙʘʚʣʷʝʪʩʷ ʢʘʢ ʥʘʙʣʶʜʘʪʝʣʴ ʚ ʛʣʦʙʘʣʴʥʳʡ 

ʮʝʥʪʨ ʫʚʝʜʦʤʣʝʥʠʡ ʜʣʷ ʩʦʙʳʪʠʡ ʧʝʨʝʭʦʜʘ ʚ ʬʦʥʦʚʳʡ ʨʝʞʠʤ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ. ɼʘʥʥʳʡ ʢʣʘʩʩ ʷʚʣʷʝʪʩʷ ʩʠʥʛʣʪʦʥʦʤ, ʪʦ ʝʩʪʴ ʚ ʢʘʞʜʳʡ 

ʤʦʤʝʥʪ ʤʦʞʝʪ ʠʤʝʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʩʚʦʡ ʵʢʟʝʤʧʣʷʨ ʥʘ ʚʩʝ ʧʨʠʣʦʞʝʥʠʝ, ʯʪʦ 

ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ +networkManager, ʚʦʟʚʨʘʱʘʶʱʝʛʦ 

ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ BSUNetworkManager. 

 ʄʝʪʦʜ ïgetScheduleWithSearchTerm:andDelegate: ʬʦʨʤʠʨʫʝʪ ʧʦʠʩʢʦʚʦʡ 

ʟʘʧʨʦʩ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʦʪʧʨʘʚʣʷʝʪʩʷ ʩʝʨʚʝʨʫ. ʉʧʝʨʚʘ ʧʦʠʩʢʦʚʦʡ ʟʘʧʨʦʩ searchTerm 

ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʚʝʨʢʘ ʥʘ ʪʦ, ʯʪʦ ʟʘʧʨʦʩ 

ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʦʜʥʠ ʮʠʬʨʳ. ɽʩʣʠ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʧʨʦʩ 

ʥʘ ʨʘʩʧʠʩʘʥʠʝ ʛʨʫʧʧʳ ʥʘ ʪʝʢʫʱʫʶ ʢʘʣʝʥʜʘʨʥʫʶ ʥʝʜʝʣʶ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʧʨʦʚʝʨʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʠʩʢʦʚʦʛʦ ʟʘʧʨʦʩʘ ʰʘʙʣʦʥʫ ʥʦʤʝʨʘ ʘʫʜʠʪʦʨʠʠ, ʧʨʠ 
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ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʘʝʪʩʷ ʥʦʤʝʨ ʢʦʨʧʫʩʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʷʪʩʷ ʟʘʥʷʪʠʷ. 

ɿʘʪʝʤ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʧʨʦʩ ʥʘ ʧʦʣʫʯʝʥʠʝ ʚʩʝʭ ʘʫʜʠʪʦʨʠʡ ʜʘʥʥʦʛʦ ʢʦʨʧʫʩʘ, 

ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïJSONRequestOperationWithRequest:, 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ JSON. ʄʝʪʦʜʦʤ ï

requestFromJSONArray:auditory: ʚ ʮʠʢʣʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʢʘʞʜʦʡ 

ʘʫʜʠʪʦʨʠʠ ʩ ʥʫʞʥʦʡ, ʠ ʧʨʠ ʩʦʚʧʘʜʝʥʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʧʨʦʩ ʥʘ ʨʘʩʧʠʩʘʥʠʝ 

ʟʘʥʷʪʠʷ ʚ ʧʦʣʫʯʝʥʥʦʡ ʘʫʜʠʪʦʨʠʠ ʥʘ ʪʝʢʫʱʫʶ ʢʘʣʝʥʜʘʨʥʫʶ ʥʝʜʝʣʶ. ɿʘ ʦʪʧʨʘʚʢʫ 

ʟʘʧʨʦʩʘ ʥʘ ʩʝʨʚʝʨ ʦʪʚʝʯʘʝʪ ʤʝʪʦʜ ïloadScheduleWithRequest:andDelegate:, ʚ 

ʢʦʪʦʨʦʤ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ ʦʪ ʩʝʨʚʝʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟʘʪʦʨ (ʧʘʨʩʝʨ) ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʘ TFHpple  ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ ʩʝʨʚʝʨʘ 

ʜʘʥʥʳʤʠ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ. ʕʪʠ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ HTML-ʜʦʢʫʤʝʥʪ, 

ʨʘʩʧʠʩʘʥʠʝ ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʧʦ XPath-ʟʘʧʨʦʩʫ ç//*[@id=ôscheduleô]//tdè, 

ʚʦʟʚʨʘʱʘʶʱʝʤʫ ʤʘʩʩʠʚ. ɼʘʣʝʝ ʚ ʮʠʢʣʝ ʬʦʨʤʠʨʫʝʪʩʷ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʤʘʩʩʠʚ ʜʣʷ 

ʢʘʞʜʦʛʦ ʜʥʷ ʟʘʥʷʪʠʡ, ʩʦʜʝʨʞʘʱʠʡ ʥʦʤʝʨ ʧʘʨʳ, ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ, ʥʘʟʚʘʥʠʝ 

ʟʘʥʷʪʠʷ, ʠʤʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʥʦʤʝʨ ʘʫʜʠʪʦʨʠʠ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʟʳʚʘʝʪʩʷ 

ʜʝʣʝʛʠʨʫʝʤʳʡ ʤʝʪʦʜ ïscheduleLoaded:.  

 ʂʣʘʩʩ BSUCacher ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʝʰʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠʟ ʩʝʪʠ ʚ 

ʣʦʢʘʣʴʥʦʝ ʭʨʘʥʠʣʠʱʝ. ʄʝʪʦʜ +pathForParams: ʛʝʥʝʨʠʨʫʝʪ ʩʪʨʦʢʦʚʳʡ ʧʫʪʴ ʢ 

ʬʘʡʣʫ ʧʦ ʧʝʨʝʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. ʄʝʪʦʜ +saveDataToCache:params:delegate: 

ʩʦʭʨʘʥʷʝʪ ʜʘʥʥʳʝ ʚ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ ʩʤʘʨʪʬʦʥʘ. ʇʦʣʫʯʘʝʪʩʷ ʧʫʪʴ ʧʦ ʟʘʜʘʥʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ, ʩʦʟʜʘʝʪʩʷ ʜʠʨʝʢʪʦʨʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʬʘʡʣʘ, ʝʩʣʠ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʬʘʡʣ 

ʩ ʜʘʥʥʳʤ ʧʫʪʝʤ, ʪʦ ʦʥ ʫʜʘʣʷʝʪʩʷ. ɿʘʪʝʤ ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʬʘʡʣ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ ïwriteToFile:options:error: ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʬʣʘʛʠ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ïsetDataActualForPath:. 

 ʄʝʪʦʜ +saveRouteToCache:title:delegate: ʩʣʫʞʠʪ ʜʣʷ ʢʝʰʠʨʦʚʘʥʠʷ 

ʧʨʦʣʦʞʝʥʥʦʛʦ ʤʘʨʰʨʫʪʘ. ʉʦʟʜʘʝʪʩʷ ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʤʘʩʩʠʚ ʥʘ ʦʩʥʦʚʝ ʪʦʯʝʢ 

ʤʘʨʰʨʫʪʘ ʠ ʝʛʦ ʥʘʟʚʘʥʠʷ, ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʣʦʢʘʣʴʥʦʝ ʭʨʘʥʠʣʠʱʝ ʚ ʧʘʤʷʪʠ 

ʫʩʪʨʦʡʩʪʚʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʘ ʜʝʣʝʛʘʪʝ ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ ï

changedMyRoutesCount:title:. 
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 ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ +removeRouteFromCache: ʫʜʘʣʷʝʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʡ 

ʧʫʪʴ ʧʦ ʟʘʜʘʥʥʦʤʫ ʧʫʪʠ. ʄʝʪʦʜ +dataFromCache: ʚʦʟʚʨʘʱʘʝʪ ʨʘʥʥʝʝ 

ʢʵʰʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʟʘʜʘʥʥʦʤʫ ʧʫʪʠ. ʄʝʪʦʜ +createCacheDir ʩʦʟʜʘʝʪ 

ʜʠʨʝʢʪʦʨʠʶ ʜʣʷ ʬʘʡʣʘ, +clearCacheDir ʫʜʘʣʷʝʪ ʝʝ. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

+existingRoutesCount ʚʦʟʚʨʘʱʘʝʪʩʷ ʯʠʩʣʦ ʩʦʭʨʘʥʝʥʥʳʭ ʤʘʨʰʨʫʪʦʚ. ʄʝʪʦʜ 

+getAllRoutesTitles: ʚʦʟʚʨʘʱʘʝʪ ʥʘʟʚʘʥʠʷ ʚʩʝʭ ʩʦʭʨʘʥʝʥʥʳʭ ʨʘʥʥʝʝ ʤʘʨʰʨʫʪʦʚ. 

+getRoutePointsWithTitle: ʚʦʟʚʨʘʱʘʝʪ ʤʘʩʩʠʚ ʪʦʯʝʢ ʩʦʭʨʘʥʝʥʥʦʛʦ ʤʘʨʰʨʫʪʘ ʧʦ ʝʛʦ 

ʥʘʟʚʘʥʠʶ. ʇʦʣʥʳʡ ʢʦʜ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ 1. 

 ɺ ʢʣʘʩʩʘʭ BSUSettingsCell ʠ BSUScheduleCell ʦʧʠʩʳʚʘʶʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʷʯʝʡʢʠ. ʂʣʘʩʩ BSUDropDownMenuViewController ʦʪʚʝʯʘʝʪ ʟʘ 

ʨʘʙʦʪʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʝʥʶ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʘʨʘʤʝʪʨʦʚ ʩʦʟʜʘʥ ʢʣʘʩʩ BSUConfig, ʚ ʢʦʪʦʨʦʤ ʦʧʠʩʳʚʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʟʘʛʦʣʦʚʢʠ, ʦʪʩʪʫʧʳ, ʰʨʠʬʪʳ, ʮʚʝʪʘ ʠ ʪ.ʜ. 

 ʉ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ ʨʠʩʫʝʪʩʷ ʧʣʘʥ ʟʜʘʥʠʷ, ʧʦʚʝʨʭ 

ʘʫʜʠʪʦʨʠʡ ʥʘʣʦʞʝʥ ʪʝʢʩʪʦʚʳʡ ʩʣʦʡ ʩ ʥʦʤʝʨʦʤ ʘʫʜʠʪʦʨʠʠ. ʊʦʯʢʠ ʠʥʪʝʨʝʩʘ ʚ ʚʠʜʝ 

ʛʘʤʙʫʨʛʝʨʘ ʩʣʫʞʘʪ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʢʘʨʪʝ ʙʫʬʝʪʘ. ʂʨʘʩʥʳʝ ʩʪʨʝʣʢʠ 

ʦʙʦʟʥʘʯʘʶʪ ʧʫʪʴ ʵʚʘʢʫʘʮʠʠ ʧʨʠ ʧʦʞʘʨʘʭ, ʘʙʙʨʝʚʠʘʪʫʨʘ çʇʂè - ʧʦʞʘʨʥʳʡ ʢʨʘʥ, 

ʢʨʘʩʥʳʡ ʢʚʘʜʨʘʪ ï ʦʛʥʝʪʫʰʠʪʝʣʴ. ʉʝʨʳʝ ʢʚʘʜʨʘʪʳ ʩ ʯʝʨʥʳʤʠ ʛʨʘʥʷʤʠ ï ʢʦʣʦʥʥʳ. 

ʉʠʥʠʝ ʪʦʯʢʠ ï ʩʚʦʙʦʜʥʳʝ ʚʝʨʰʠʥʳ ʛʨʘʬʘ, ʨʦʟʦʚʳʝ ʢʨʫʛʠ ï ʚʝʨʰʠʥʳ ʛʨʘʬʘ ʜʣʷ 

ʘʫʜʠʪʦʨʠʡ. ɺʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʦʪʦʙʨʘʞʝʥʠʷ ʧʣʘʥʘ ʟʜʘʥʠʷ ʜʘʥʥʳʝ ʪʦʯʢʠ 

ʩʢʨʳʚʘʶʪʩʷ ʩ ʢʘʨʪʳ.  

 ɼʣʷ ʨʠʩʦʚʘʥʠʷ ʧʣʘʥʦʚ ʵʪʘʞʝʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ 

Inkscape, ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʣʘʥʳ ʟʜʘʥʠʷ (ʨʠʩ. 2.4). 
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ʈʠʩ. 2.4. ʇʣʘʥ 1 ʵʪʘʞʘ 12 ʢʦʨʧʫʩʘ ʚ ʬʦʨʤʘʪʝ SVG 

 

 ɸʫʜʠʪʦʨʠʠ ʠ ʢʘʙʠʥʝʪʳ ʚʳʜʝʣʷʶʪʩʷ ʞʝʣʪʳʤ ʮʚʝʪʦʤ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʥʝʧʨʦʟʨʘʯʥʦʩʪʠ, ʨʘʚʥʳʤ 0.5. ʕʪʦ ʨʝʘʣʠʟʦʚʘʥʦ ʜʣʷ ʫʜʦʙʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥ ʢʘʙʠʥʝʪʘ ʠʣʠ ʘʫʜʠʪʦʨʠʠ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʜʝʣʝʥʥʫʶ 

ʘʫʜʠʪʦʨʠʶ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʚʠʟʫʘʣʴʥʦ ʧʦʤʝʪʠʪʴ, ʟʘʜʘʚ ʝʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʝʧʨʦʟʨʘʯʥʦʩʪʠ, ʨʘʚʥʳʡ 1. ʕʪʦ ʩʦʟʜʘʝʪ ʚʠʜʠʤʦʩʪʴ ʠ ʦʱʫʱʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʠ ʢʘʩʘʥʠʠ ʘʫʜʠʪʦʨʠʠ. ɺʩʝ ʦʙʲʝʢʪʳ ʥʘ ʢʘʨʪʳ ʬʦʨʤʠʨʫʶʪʩʷ ʣʠʙʦ ʠʟ ʣʠʥʠʡ, 

ʢʨʠʚʳʭ ʠ ʢʨʠʚʳʭ ɹʝʟʴʝ, ʣʠʙʦ ʠʟ ʢʚʘʜʨʘʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

 ɺ Inkscape ʢʘʞʜʦʤʫ ʦʙʲʝʢʪʫ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨ (ʨʠʩ. 2.5). 
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ʈʠʩ. 2.5. ɿʘʜʘʥʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʚʝʨʰʠʥʳ ʛʨʘʬʘ 

 

 ɼʣʷ ʩʚʦʙʦʜʥʳʭ ʚʝʨʰʠʥ ʠ ʚʝʨʰʠʥ ʘʫʜʠʪʦʨʠʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʟʚʘʥʠʷʤ ʚʝʨʰʠʥ ʛʨʘʬʘ ʚ ʩʧʠʩʢʝ ʩʚʦʡʩʪʚ ʜʣʷ 

ʩʦʦʪʥʦʰʝʥʠʷ ʚʝʨʰʠʥ ʛʨʘʬʘ ʥʘ ʢʘʨʪʝ ʩ ʦʧʠʩʘʥʠʝʤ ʚʝʨʰʠʥ ʛʨʘʬʘ ʚ plist-ʬʘʡʣʝ. 

 

 ʇʘʨʘʣʣʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ 

 ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʧʣʘʪʬʦʨʤʝ iOS ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʷ Grand Central Dispatch ʦʪ Apple, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʠʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʥʦʛʦʷʜʝʨʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʠ ʜʨʫʛʠʭ 

SMP-ʩʠʩʪʝʤ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʧʘʨʘʣʣʝʣʠʟʤʘ ʟʘʜʘʯ ʠ 

ʦʩʥʦʚʘʥʘ ʥʘ ʰʘʙʣʦʥʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʧʫʣ ʧʦʪʦʢʦʚè. GCD ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ 

ʟʘʜʘʯʠ ʚ ʧʨʠʣʦʞʝʥʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʘʨʘʣʣʝʣʴʥʦ ʚʳʧʦʣʥʷʪʴʩʷ, ʠ ʟʘʧʫʩʢʘʝʪ ʠʭ 

ʧʨʠ ʥʘʣʠʯʠʠ ʩʚʦʙʦʜʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʧʨʦʮʝʩʩʦʨʥʳʭ ʷʜʝʨ). Grand 

Central Dispatch ʠʩʧʦʣʴʟʫʝʪ ʧʦʪʦʢʠ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʥʦ ʩʢʨʳʚʘʝʪ ʜʝʪʘʣʠ 

ʨʝʘʣʠʟʘʮʠʠ ʦʪ ʧʨʦʛʨʘʤʤʠʩʪʘ. ɿʘʜʘʯʠ GCD ʣʝʛʢʦʚʝʩʥʳ, ʥʝʜʦʨʦʛʠ ʚ ʩʦʟʜʘʥʠʠ ʠ 
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ʧʝʨʝʢʣʶʯʝʥʠʠ; Apple ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʟʘʜʘʯʠ ʚ ʦʯʝʨʝʜʴ ʪʨʝʙʫʝʪ ʣʠʰʴ 

15 ʧʨʦʮʝʩʩʦʨʥʳʭ ʠʥʩʪʨʫʢʮʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʟʜʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ 

ʦʙʭʦʜʠʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʠʥʩʪʨʫʢʮʠʡ. 

 ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʠʙʣʠʦʪʝʢʘ 

PESGraph, ʩʦʜʝʨʞʘʱʘʷ ʨʝʘʣʠʟʘʮʠʶ ʘʣʛʦʨʠʪʤʘ ɼʝʡʢʩʪʨʳ. ɺ ʝʝ ʨʘʤʢʘʭ ʙʳʣʠ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʳ ʮʠʢʣʳ, ʥʝʟʘʚʠʩʠʤʳʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʠʪʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʚʳʧʦʣʥʠʪʴ ʧʘʨʘʣʣʝʣʴʥʦ. ɸ ʠʤʝʥʥʦ ʮʠʢʣ ʥʘʯʘʣʴʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠ ʫʩʪʘʥʦʚʢʠ 

ʤʝʪʦʢ ʜʣʷ ʚʝʨʰʠʥ ʛʨʘʬʘ ʢʘʢ ʝʱʝ ʥʝ ʜʦʩʪʠʛʥʫʪʳʭ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʣʠʩʪʠʥʛʝ 2.1. 

 ʃʠʩʪʠʥʛ 2.1. ʌʨʘʛʤʝʥʪ ʢʦʜʘ ʥʘʯʘʣʴʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʚʝʨʰʠʥ ʛʨʘʬʘ 

for (NSString *nodeIdentifier in unexaminedNodes) {        

        [distancesFromSource setValue:infinity 

éééééééééééééééééé 

                               forKey:nodeIdentifier];}  

 

 ʌʫʥʢʮʠʷ dispatch_apply ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʫʩʢʘ ʟʘʜʘʯʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʆʥʘ ʚʦʟʚʨʘʱʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʢʦʛʜʘ ʚʩʝ ʟʘʧʫʱʝʥʥʳʝ ʟʘʜʘʯʠ ʙʫʜʫʪ 

ʟʘʢʦʥʯʝʥʳ (ʣʠʩʪʠʥʛ 2.2). 

 ʃʠʩʪʠʥʛ 2.2. ʌʨʘʛʤʝʥʪ ʢʦʜʘ ʥʘʯʘʣʴʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʚʝʨʰʠʥ ʛʨʘʬʘ ʚ 

ʧʘʨʘʣʣʝʣʴʥʦ ʚʳʧʦʣʥʷʶʱʝʤʩʷ ʮʠʢʣʝ 

dispatch_apply(unexaminedNodes.count, 

dispatch_get_global_queue(DISPATCH_QUEUE_PRIORITY_HIGH, 0), ^(size_t i){ 

        [distancesFromSource setValue:infinity 

ééééééééééééééééééééé.. 

                               forKey:[[unexaminedNodes allKeys] objectAtIndex:i]]; 

    });  

 

 ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʜʦ ʩʤʝʞʥʳʭ 

ʚʝʨʰʠʥ ʢʘʞʜʦʡ ʩʦʩʝʜʥʝʡ ʚʝʨʰʠʥʳ ʪʝʢʫʱʝʡ ʘʢʪʫʘʣʴʥʦʡ ʚʝʨʰʠʥʳ. ʇʦʣʥʳʡ 

ʣʠʩʪʠʥʛ ʢʦʜʘ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ 1. 
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 ɹʳʣ ʧʦʩʪʘʚʣʝʥ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʘ 

CFTimeInterval ʠʟʤʝʨʝʥʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʚʳʯʠʩʣʝʥʠʷ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ Grand Central Dispatch ʠ ʙʝʟ ʥʝʝ (ʪʘʙʣʠʮʘ 2.1). 

ʊʘʙʣʠʮʘ 2.1. 

ɺʨʝʤʷ ʚʳʯʠʩʣʝʥʠʷ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ 

ʅʦʤʝʨ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

(ʩʝʢ) 

ɺʳʧʦʣʥʝʥʠʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GCD (ʩʝʢ) 

1 0,000430 0.000247 

2 0,000401 0,000215 

3 0,000586 0,000309 

4 0,000418 0,000253 

5 0,000507 0,000274 

6 0,000447 0,000268 

7 0,000404 0,000291 

8 0,000553 0,000223 

9 0,000476 0,000275 

10 0,000415 0,000233 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 
0,000464 0,000259 

 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ GCD ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʫʩʢʦʨʝʥʠʝ ʚʳʯʠʩʣʝʥʠʷ, ʨʘʚʥʦʝ 1,79 ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ. ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʤʦʙʠʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ 

iPhone 4S ʩ ʜʚʫʷʜʝʨʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ Apple A5 ʜʣʷ 1394 ʵʣʝʤʝʥʪʦʚ ʚ ʮʠʢʣʝ. 

 ʇʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ 

ʝʛʦ ʬʫʥʢʮʠʡ, ʘ ʪʘʢʞʝ ʜʘʪʴ ʧʦʷʩʥʝʥʠʝ ʵʣʝʤʝʥʪʘʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

 

ʀʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ 
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 ʇʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʨʠʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʚʚʝʨʭʫ ʵʢʨʘʥʘ ʩʪʨʦʢʫ 

ʩʦʩʪʦʷʥʠʷ (ʨʠʩ. 3.1), ʥʘ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʟʚʘʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʦʧʝʨʘʪʦʨʘ, 

ʫʨʦʚʝʥʴ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ Wi-Fi, ʚʨʝʤʷ ʠ ʟʘʨʷʜ ʙʘʪʘʨʝʠ. 

 

ʈʠʩ. 3.1. ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ 

 

 ʅʠʞʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ ʩ ʬʦʥʦʚʳʤ ʨʠʩʫʥʢʦʤ, ʢʥʦʧʢʦʡ 

ʚʳʟʦʚʘ ʤʝʥʶ ʩʣʝʚʘ ʠ ʢʥʦʧʢʦʡ ʥʘʭʦʞʜʝʥʠʷ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʩʧʨʘʚʘ (ʨʠʩ. 3.2). 

 

ʈʠʩ. 3.2. ʇʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ 

 

 ʆʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ ʦʢʥʘ ʟʘʥʠʤʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʧʣʘʥʘ ʟʜʘʥʠʷ. ʅʘ ʢʦʨʥʝʚʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʨʘʟʤʝʱʘʝʪʩʷ ʵʣʝʤʝʥʪ UIScrollView, ʦʙʣʘʜʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʨʦʣʠʩʪʳʚʘʥʠʷ. ʂ ʥʝʤʫ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʜʘ ʜʦʙʘʚʣʝʥ ʵʢʟʝʤʧʣʷʨ 

SVGKLayeredImageView ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʣʘʥʘʤʠ ʟʜʘʥʠʡ ʚ ʬʦʨʤʘʪʝ SVG ʩ 

ʧʦʜʜʝʨʞʢʦʡ ʩʣʦʝʚ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʞʝ ʚʩʝ ʵʪʦ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʮʝʥʪʨʘʣʴʥʦʤ 

ʩʦʜʝʨʞʠʤʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ çʩʢʣʘʜʢʠè, ʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʪʦʣʴʢʦ ʩʘʤ ʧʣʘʥ 

ʟʜʘʥʠʷ, ʪ.ʢ. ʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʘʤʦʤ ʚʝʨʭʫ ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 

ʉʘʤʦ ʠʟʦʙʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʢʣʘʩʩʘ SVGKImage, ʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠ 

ʚʠʜʠʪ (ʨʠʩ. 3.3).  
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ʈʠʩ. 3.3. ʇʣʘʥ 3 ʵʪʘʞʘ 15 ʢʦʨʧʫʩʘ 

 

 ʇʦʣʥʳʡ ʚʠʜ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩ. 3.4. 

 

ʈʠʩ. 3.4. ʅʘʯʘʣʴʥʦʝ ʦʢʥʦ ʧʨʠʣʦʞʝʥʠʷ 

  ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʤʝʥʶ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʵʢʨʘʥʘ 

çʨʘʩʢʣʘʜʳʚʘʝʪʩʷè ʤʝʥʶ ʧʨʠʣʦʞʝʥʠʷ (ʨʠʩ. 3.5). 
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ʈʠʩ. 3.5. ɻʣʘʚʥʦʝ ʤʝʥʶ ʧʨʠʣʦʞʝʥʠʷ 

 

 ɺ ʤʝʥʶ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʫʥʢʪʳ ʧʦ ʚʳʙʦʨʫ ʢʦʨʧʫʩʘ ʟʜʘʥʠʷ, ʵʪʘʞʘ, 

ʦʪʦʙʨʘʞʝʥʠʷ ʪʦʯʝʢ ʠʥʪʝʨʝʩʘ, ʧʣʘʥʦʚ ʧʦʞʘʨʥʦʡ ʵʚʘʢʫʘʮʠʠ, ʚʳʙʦʨ ʨʘʥʥʝʝ 

ʩʦʭʨʘʥʝʥʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʧʦʠʩʢʘ 

ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ ʠ ʚʳʟʦʚ ʦʢʥʘ ʥʘʩʪʨʦʝʢ. 

 ʊʘʢʞʝ ʤʝʥʶ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʠ ʩʢʨʳʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦ ʥʘʞʘʪʠʶ ʥʘ 

ʢʥʦʧʢʫ, ʥʦ ʪʘʢʞʝ ʠ ʟʘʞʘʪʠʝʤ ʧʘʣʴʮʘ ʥʘ ʥʝʡ ʠ çʚʳʪʷʛʠʚʘʥʠʝʤè ʝʛʦ ʚ ʥʫʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɸʥʠʤʘʮʠʷ çʩʢʣʘʜʢʠè ʤʝʥʶ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.6. 

 

 

ʈʠʩ. 3.6. ɸʥʠʤʘʮʠʷ çʩʢʣʘʜʳʚʘʥʠʷè ʤʝʥʶ 

 



 
 

52 

 ɺ ʧʫʥʢʪʘʭ ʤʝʥʶ çʂʦʨʧʫʩʘè ʠ çʕʪʘʞʠè ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʚʳʙʠʨʘʝʪ ʥʫʞʥʳʝ ʝʤʫ ʟʥʘʯʝʥʠʷ, ʪʘʢʞʝ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʚʳʙʠʨʘʝʪʩʷ 

ʟʥʘʯʝʥʠʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʦʯʝʢ ʠʥʪʝʨʝʩʘ ʠ ʧʣʘʥʦʚ ʧʦʞʘʨʥʦʡ ʵʚʘʢʫʘʮʠʠ (ʨʠʩ. 

3.6). 

 

ʈʠʩ. 3.6. ɺʳʧʘʜʘʶʱʠʝ ʩʧʠʩʢʠ ʚ ʤʝʥʶ 

 

 ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʤʘʨʰʨʫʪʘ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʤʦʜʘʣʴʥʳʝ ʦʢʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩ ʚʳʙʦʨʦʤ ʚʦʟʤʦʞʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʜʝʡʩʪʚʠʡ (ʨʠʩ. 3.7). 

 

 

ʈʠʩ. 3.7. ʄʦʜʘʣʴʥʦʝ ʦʢʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʷʚʣʷʝʪʩʷ ʠʥʪʫʠʪʠʚʥʦ 

ʧʦʥʷʪʥʳʤ ʠ ʜʨʫʞʝʩʪʚʝʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʙʝʟ ʠʟʙʳʪʦʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ, ʯʪʦ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ iOS. 

 



 
 

53 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ 

 

 ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ iOS ʩ ʬʫʥʢʮʠʷʤʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʣʘʥʦʚ ʟʜʘʥʠʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʵʪʘʞʘʤʠ ʠ 

ʢʦʨʧʫʩʘʤʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʠʩʢʘ 

ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʦʪ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʜʦ ʪʦʯʢʠ ʥʘʟʥʘʯʝʥʠʷ (ʘʫʜʠʪʦʨʠʠ).

 ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ, ʥʘ 

ʢʦʪʦʨʦʤ ʚʳʷʚʣʷʶʪʩʷ ʦʰʠʙʢʠ ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʦʚʝʨʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʩʪʴ ʝʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʝʨʚʦʡ ʬʫʥʢʮʠʝʡ ʧʨʠʣʦʞʝʥʠʷ, ʩ ʢʦʪʦʨʦʡ ʩʪʘʣʢʠʚʘʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʧʣʘʥʦʚ ʟʜʘʥʠʷ. 

 ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʠʣʦʞʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʣʘʥ 1 ʵʪʘʞʘ 12 

ʢʦʨʧʫʩʘ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʚʝʣʠʯʝʥʠʷ, ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ (ʨʠʩ. 3.8). ʉʘʤʠ SVG-

ʬʘʡʣʳ ʠʤʝʶʪ ʨʘʟʨʝʰʝʥʠʝ 1387ʭ747 ʧʠʢʩʝʣʝʡ, ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ ʩʤʘʨʪʬʦʥʦʚ ʚ 

320ʭ480 ʧʠʢʩʝʣʝʡ ʫ ʩʪʘʨʳʭ ʤʦʜʝʣʝʡ ʠ 640ʭ960 ʫ ʤʦʜʝʣʝʡ ʩ ʜʠʩʧʣʝʝʤ Retina. 
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ʈʠʩ. 3.8. ɺʠʜ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ ʟʘʧʫʩʢʝ 

 

 ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʣʠʩʪʳʚʘʪʴ ʧʣʘʥ ʟʜʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʘʩʘʥʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʧʘʣʴʮʝʤ ʧʦ ʵʢʨʘʥʫ, ʞʝʩʪʦʤ, ʥʘʟʳʚʘʝʤʳʤ çʩʚʘʡʧè. 

ʇʦʣʥʳʡ ʧʣʘʥ 1 ʵʪʘʞʘ 12 ʢʦʨʧʫʩʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3.9. 



 
 

55 

 

ʈʠʩ. 3.9. ʇʣʘʥ 1 ʵʪʘʞʘ 12 ʢʦʨʧʫʩʘ, ʩʦʟʜʘʥʥʳʡ ʚ ʨʝʜʘʢʪʦʨʝ Inkscape 

 

 ʇʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʢʦʨʧʫʩʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʧʫʥʢʪʝ ʤʝʥʶ, ʚʳʙʨʘʚ ʥʫʞʥʳʡ ʢʦʨʧʫʩ (ʨʠʩ. 3.10). 

 

ʈʠʩ. 3.10. ɺʳʙʨʘʥʥʳʡ ʧʣʘʥ 3 ʵʪʘʞʘ 15 ʢʦʨʧʫʩʘ 

 ʕʪʘʞʠ ʪʘʢʞʝ ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʫʥʢʪʝ ʤʝʥʶ. ʈʝʟʫʣʴʪʘʪ 

ʚʳʙʦʨʘ 4 ʵʪʘʞʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩ. 3.11. 
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ʈʠʩ. 3.11. ʆʪʦʙʨʘʞʝʥʠʝ 4 ʵʪʘʞʘ 15 ʢʦʨʧʫʩʘ 

 

 ʇʦʣʥʳʡ ʧʣʘʥ 4 ʵʪʘʞʘ 15 ʢʦʨʧʫʩʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3.12. 

 

ʈʠʩ. 3.12. ʇʣʘʥ 4 ʵʪʘʞʘ 15 ʢʦʨʧʫʩʘ, ʩʦʟʜʘʥʥʳʡ ʚ ʨʝʜʘʢʪʦʨʝ Inkscape 

 ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ ʤʝʥʶ çɻʜʝ ʷ?è ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʩʧʨʘʚʘ ʥʘ ʧʘʥʝʣʠ 



 
 

57 

ʥʘʚʠʛʘʮʠʠ. ʇʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ɽʛʦ ʤʦʞʥʦ ʚʚʝʩʪʠ ʚʨʫʯʥʫʶ, ʚʳʙʨʘʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʫʥʢʪ ʚ 

ʦʢʥʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʠ ʚʚʝʜʷ ʥʦʤʝʨ ʘʫʜʠʪʦʨʠʠ ʚ ʬʦʨʤʘʪʝ ç[ʥʦʤʝʨ ʢʦʨʧʫʩʘ]-

[ʥʦʤʝʨ ʘʫʜʠʪʦʨʠʠ]è, ʣʠʙʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʝʩʪʘ, ʜʦʩʪʫʧʥʳʡ ʥʘ QR-ʢʦʜʝ (ʨʠʩ. 

3.13). 

 

ʈʠʩ. 3.13. ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚʨʫʯʥʫʶ 

 

 ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʙʫʜʝʪ ʧʦʢʘʟʘʥ ʘʥʘʣʦʛʠʯʥʳʡ ʜʠʘʣʦʛ ʜʣʷ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʝʩʪʘ 

ʥʘʟʥʘʯʝʥʠʷ. ʊʘʢʞʝ ʚʳʙʝʨʝʤ ʧʫʥʢʪ çɺʚʝʩʪʠ ʚʨʫʯʥʫʶè, ʠ ʚʧʠʰʝʤ ʘʫʜʠʪʦʨʠʶ 3-1 

15 ʢʦʨʧʫʩʘ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʧʦʜʪʚʝʨʞʜʘʶʱʫʶ ʢʥʦʧʢʫ çʆʂè ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ 

ʨʘʩʯʝʪ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʦʪ ʨʘʥʥʝʝ ʚʳʙʨʘʥʥʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʜʦ ʪʦʯʢʠ 

ʥʘʟʥʘʯʝʥʠʷ. ʊʝʢʫʱʝʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʫʢʘʟʘʥʦ ʢʨʘʩʥʳʤ 

ʪʨʝʫʛʦʣʴʥʠʢʦʤ, ʘ ʧʨʦʣʦʞʝʥʥʳʡ ʧʫʪʴ ʧʦ 4 ʵʪʘʞʫ ï ʩʠʥʠʤ ʧʫʥʢʪʠʨʦʤ (ʨʠʩ. 3.14). 
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ʈʠʩ. 3.14. ʄʘʨʰʨʫʪ, ʥʘʯʠʥʘʶʱʠʡʩʷ ʩ ʘʫʜʠʪʦʨʠʠ 4-22 15 ʢʦʨʧʫʩʘ 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʤʘʨʰʨʫʪʘ ʜʦ ʪʦʯʢʠ ʥʘʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3. 15. 

 

ʈʠʩ. 3. 15. ʏʘʩʪʴ ʤʘʨʰʨʫʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ 3 ʵʪʘʞʝ 15 ʢʦʨʧʫʩʘ 

 ʇʨʠ ʚʳʙʦʨʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

QR-ʢʦʜʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ʧʦʢʘʟʳʚʘʝʪʩʷ ʤʦʜʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʩ ʜʦʩʪʫʧʦʤ ʢ ʢʘʤʝʨʝ 
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ʫʩʪʨʦʡʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʢʫʩʠʨʦʚʘʪʴ ʢʘʤʝʨʫ ʥʘ QR-ʢʦʜʝ (ʨʠʩ. 3.16), ʧʦʢʘ 

ʠʟʦʙʨʘʞʝʥʠʝ ʥʝ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʭʚʘʯʝʥʦ.  

 

ʈʠʩ. 3.16. QR-ʢʦʜ ʩ ʟʘʰʠʬʨʦʚʘʥʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 01535 

 ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ.  

 ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʦ ʚʳʯʠʩʣʝʥʠʝ 

ʢʨʘʪʯʘʡʰʝʛʦ ʤʘʨʰʨʫʪʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʨʘʩʥʳʤ ʪʨʝʫʛʦʣʴʥʠʢʦʤ ʙʫʜʝʪ 

ʦʙʦʟʥʘʯʝʥʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʫ ʩʯʠʪʘʥʥʦʛʦ QR-ʢʦʜʘ, ʧʫʥʢʪ 

ʥʘʟʥʘʯʝʥʠʷ ʙʫʜʝʪ ʦʙʦʟʥʘʯʝʥ ʨʦʟʦʚʳʤ ʢʨʫʛʦʤ, ʢʨʘʪʯʘʡʰʠʡ ʤʘʨʰʨʫʪ ï ʩʠʥʝʡ 

ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ (ʨʠʩ. 3.18). 

 

ʈʠʩ. 3.18. ʄʘʨʰʨʫʪ, ʧʨʦʣʦʞʝʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ QR-ʢʦʜʦʚ 
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʪʦʯʢʠ ʥʘʟʥʘʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ ʤʝʥʶ 

çʚʳʙʨʘʪʴ ʥʘ ʢʘʨʪʝè ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʩʘʥʠʝ ʧʘʣʴʮʝʤ ʥʫʞʥʦʡ 

ʘʫʜʠʪʦʨʠʠ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʝʝ ʷʨʢʠʤ ʮʚʝʪʦʤ (ʨʠʩ. 3.19). 

 

ʈʠʩ. 3.19. ʄʘʨʰʨʫʪ, ʧʨʦʣʦʞʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʢʘʩʘʥʠʷ ʥʘ ʢʘʨʪʝ 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʧʝʰʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ ʨʘʙʦʪʘ ʬʫʥʢʮʠʡ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʨʘʩʯʝʪ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʜʦ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ. 

 ʆʪʦʙʨʘʞʝʥʠʝ ʪʦʯʝʢ ʠʥʪʝʨʝʩʘ (ʙʫʬʝʪ ʠ ʬʦʪʦ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3.20. 
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ʈʠʩ. 3.20. ʆʪʦʙʨʘʞʝʥʠʝ ʪʦʯʝʢ ʠʥʪʝʨʝʩʘ 

 

 ʆʪʦʙʨʘʞʝʥʠʝ ʢʨʘʪʯʘʡʰʠʭ ʧʫʪʝʡ ʵʚʘʢʫʘʮʠʠ ʩʦʛʣʘʩʥʦ ʧʣʘʥʘʤ ʧʦʞʘʨʥʦʡ 

ʵʚʘʢʫʘʮʠʠ ʚ ʩʣʫʯʘʝ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3. 22.

 

ʈʠʩ. 3.22. ʆʪʦʙʨʘʞʝʥʠʝ ʧʣʘʥʘ ʧʦʞʘʨʥʦʡ ʵʚʘʢʫʘʮʠʠ 

 


