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ɺʚʝʜʝʥʠʝ 

 

ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʤʘʛʠʩʪʨʘʥʪʦʚ I ʢʫʨʩʘ ʀʥʩʪʠʪʫʪʘ 

ʛʝʦʣʦʛʠʠ ʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ï ʧʨʠʤʝʥʝʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠ ʘʥʘʣʠʟʝ ʠ ʦʙʨʘʙʦʪʢʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ  ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʯʝʪʳʨʝʤ ʪʝʤʘʤ: 

çʕʣʝʤʝʥʪʘʨʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷè, 

çʇʦʚʝʨʭʥʦʩʪʠè, çʂʣʘʩʩʠʬʠʢʘʮʠʷè, çʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ: ʦʧʝʨʘʮʠʠ ʥʘʣʦʞʝʥʠʷè. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʩʦʩʪʦʷʪ ʠʟ ʟʘʜʘʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʜʝʣʘʤ ʧʨʦʛʨʘʤʤʳ 

ʜʠʩʮʠʧʣʠʥʳ 05.04.01 ï ɻʝʦʣʦʛʠʷ ʠ ʩʦʜʝʨʞʘʪ 30 ʫʯʝʙʥʳʭ ʧʨʦʝʢʪʦʚ. ʋʯʝʙʥʳʝ ʩʮʝʥʘʨʠʠ 

ʟʘʜʘʥʠʡ ʚʳʤʳʰʣʝʥʳ. ʇʦʵʪʦʤʫ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʥʝʪʦʯʥʦʩʪʠ ʠʣʠ ʠʟʣʠʰʥʠʝ ʫʧʨʦʱʝʥʠʝ. ɼʘʥʥʳʝ 

ʪʘʢʞʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʫʯʝʙʥʳʭ ʮʝʣʝʡ, ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ 

ʨʝʘʣʴʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʂʘʞʜʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʜʨʦʙʥʳʤʠ 

ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ ʠʭ ʚʳʧʦʣʥʝʥʠʶ ʠ ʧʦʰʘʛʦʚʦʤʫ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʢʦʤʘʥʜ.  

ʐʨʠʬʪʳ ʠ ʦʙʦʟʥʘʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʟʘʜʘʥʠʷʭ: 

 - ʩʠʤʚʦʣ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳ ʜʦʣʞʥʳ ʚʳʧʦʣʥʠʪʴ ʜʝʡʩʪʚʠʝ, 

ʢʦʪʦʨʦʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʦ;  

× - ʵʪʦʪ ʩʠʤʚʦʣ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳ ʜʦʣʞʥʳ ʚʳʧʦʣʥʠʪʴ ʜʝʡʩʪʚʠʝ ʠʣʠ ʨʷʜ 

ʜʝʡʩʪʚʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʙʝʟ ʧʦʜʨʦʙʥʳʭ ʠʥʩʪʨʫʢʮʠʡ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʦʙʨʝʪʝʥʥʳʝ 

ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ. 

ʋʩʨʝʜʥʝʥʥʳʡ ʮʝʥʪʨ ï ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʥʘʟʚʘʥʠʷ ʤʦʜʫʣʝʡ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʛʜʘ ʦʥʠ ʫʧʦʤʠʥʘʶʪʩʷ ʚ ʟʘʜʘʥʠʠ ʚ ʧʝʨʚʳʡ ʨʘʟ. 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʢʘʞʜʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʪʚʝʪʠʪʴ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʠ ʦʬʦʨʤʠʪʴ ʦʪʯʝʪ, ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʦʬʦʨʤʣʝʥʠʶ ʪʘʢʦʛʦ 

ʚʠʜʘ ʨʘʙʦʪ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ1. ʕʣʝʤʝʥʪʘʨʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʋʧʨʘʞʥʝʥʠʝ 1: ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʥʪʨʦʠʜʦʚ 

ʋʧʨʘʞʥʝʥʠʝ 1ɸ: ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʥʪʨʦʠʜʦʚ ʧʦʣʠʛʦʥʦʚ 

ɺ ʵʪʦʤ ʫʧʨʘʞʥʝʥʠʠ ʚʳ ʥʘʫʯʠʪʝʩʴ ʨʘʩʩʯʠʪʳʚʘʪʴ ʠ ʩʪʨʦʠʪʴ ʮʝʥʪʨʦʠʜʳ ʧʦʣʠʛʦʥʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ArcGIS Pro. 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʩʰʪʘʙʘ 

1:250000 ʚʘʤ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʬʦʥʦʚʳʡ ʩʣʦʡ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɺ ʚʘʰʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʝʩʪʴ ʜʘʥʥʳʝ ʤʘʩʰʪʘʙʘ 1:50000. ɺʳ ʙʫʜʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʨʘʛʤʝʥʪ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʠʭ 

ʢʦʨʨʝʢʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʤʝʣʢʦʤ ʤʘʩʰʪʘʙʝ. 

 

 ʀʟ ʧʘʧʢʠ D:\GIS2 ʩʢʦʧʠʨʫʡʪʝ ʧʘʧʢʫ exercises ʚ ʩʚʦʡ ʨʘʙʦʯʠʡ ʢʘʪʘʣʦʛ 

(D:\GIS2\Workspace\UserName). ɺ ʩʚʦʝʤ ʨʘʙʦʯʝʤ ʢʘʪʘʣʦʛʝ ʠʟ ʧʘʧʢʠ exercises\ex1 

ʦʪʢʨʦʡʪʝ ʧʨʦʝʢʪ ex1.aprx (ArcGIS Project File). 

 ʆʪʢʨʦʡʪʝ ʢʘʨʪʫ ʋʧʨʘʞʥʝʥʠʝ 1ʘ. 

 ʆʪʢʨʦʡʪʝ ʠ ʧʨʦʩʤʦʪʨʠʪʝ ʘʪʨʠʙʫʪʠʚʥʫʶ ʪʘʙʣʠʮʫ ʩʣʦʷ çʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳè. 

ʇʦʣʝ NAME  ʩʦʜʝʨʞʠʪ ʥʘʟʚʘʥʠʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. 

 ɿʘʢʨʦʡʪʝ ʘʪʨʠʙʫʪʠʚʥʫʶ ʪʘʙʣʠʮʫ. 

 ʆʪʦʙʨʘʟʠʪʝ ʢʘʨʪʫ ʚ ʤʘʩʰʪʘʙʝ 1:50000.  

ɺʳ ʚʠʜʠʪʝ, ʯʪʦ ʢʚʘʨʪʘʣʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʦʨʨʝʢʪʥʦ.   

 ʆʪʦʙʨʘʟʠʪʝ ʢʘʨʪʫ ʚ ʤʘʩʰʪʘʙʝ 1:250000. 

ɺr  ʚʠʜʠʪʝ, ʯʪʦ ʚ ʵʪʦʤ ʤʘʩʰʪʘʙʝ ʧʦʣʠʛʦʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʢʚʘʨʪʘʣʳ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʩʣʠʚʘʶʪʩʷ, ʠ ʢʘʨʪʘ ʩʪʘʥʦʚʠʪʴʩʷ ʥʝʯʠʪʘʝʤʦʡ. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʣʦʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʤʘʩʰʪʘʙʝ 1:250000 ʫʤʝʥʴʰʠʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʤʝʨʥʦʩʪʴ ʦʙʲʝʢʪʦʚ, ʟʘʤʝʥʠʚ ʧʦʣʠʛʦʥʳ ʪʦʯʢʘʤʠ-ʮʝʥʪʨʦʠʜʘʤʠ. ʊʘʢ ʢʘʢ 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʦʜʥʠʤ, ʘ ʥʝʩʢʦʣʴʢʠʤʠ 

ʧʦʣʠʛʦʥʘʤʠ, ʪʦ, ʪʝʦʨʝʪʠʯʝʩʢʠ, ʮʝʥʪʨʦʠʜʳ ʤʳ ʜʦʣʞʥʳ ʩʪʨʦʠʪʴ ʜʚʘʞʜʳ: ʩʥʘʯʘʣʘ ʤʳ 

ʜʦʣʞʥʳ ʨʘʩʩʯʠʪʘʪʴ ʮʝʥʪʨʦʠʜ ʢʘʞʜʦʛʦ ʧʦʣʠʛʦʥʘ, ʟʘʪʝʤ ʨʘʩʩʯʠʪʘʪʴ ʮʝʥʪʨʦʠʜʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʝʥʪʨʦʠʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. ʅʦ ʚ ʩʠʩʪʝʤʝ ArcGIS 

Pro ʵʪʫ ʟʘʜʘʯʫ ʚʳ ʤʦʞʝʪʝ ʨʝʰʠʪʴ ʟʘ ʦʜʠʥ ʰʘʛ, ʪʘʢ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʋʩʨʝʜʥʝʥʥʳʡ ʮʝʥʪʨ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʮʝʥʪʨʦʠʜʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʪʦʯʝʯʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʥʦ ʠ ʜʣʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʣʠʥʠʡ ʠ ʧʦʣʠʛʦʥʦʚ. 

 ɺ ʜʝʨʝʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ   (ʚʢʣʘʜʢʘ ɸʥʘʣʠʟ) ʥʘʡʜʠʪʝ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʘʪʠʩʪʠʢʘ. 

 ʅʘʡʜʠʪʝ ʠ ʨʘʟʚʝʨʥʠʪʝ ʧʦʜʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʀʟʤʝʨʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

 ʅʘʡʜʠʪʝ ʠ ʟʘʧʫʩʪʠʪʝ ʠʥʩʪʨʫʤʝʥʪ ʨʘʩʯʝʪʘ ʮʝʥʪʨʦʠʜʦʚ ʋʩʨʝʜʥʝʥʥʳʡ ʮʝʥʪʨ. 

 ɺ ʩʧʠʩʢʝ ɺʭʦʜʥʦʡ ʢʣʘʩʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚʳʙʝʨʠʪʝ ʅʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳ. 

 ɺ ʩʧʠʩʢʝ ɺʳʭʦʜʥʦʡ ʢʣʘʩʩ ʦʙʲʝʢʪʦʚ ʚʚʝʜʠʪʝ ʧʫʪʴ ʢ ʩʚʦʝʤʫ ʨʘʙʦʯʝʤʫ ʢʘʪʘʣʦʛʫ ʠ ʠʤʷ 

ʚʳʭʦʜʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ: 

D:\GIS2\Workspace\UserName\exercises\ex1\ex1.gdb\centroids. 

 ʉʧʠʩʦʢ ʇʦʣʝ ʚʝʩʘ ʦʩʪʘʚʴʪʝ ʧʫʩʪʳʤ, ʪʘʢ ʢʘʢ ʚʩʝ ʧʦʣʠʛʦʥʳ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʨʘʚʥʦʮʝʥʥʳ, ʠ ʥʝʪ ʥʠʢʘʢʠʭ ʘʪʨʠʙʫʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʚʝʩʘ ʧʦʣʠʛʦʥʘ. 

 ɺ ʩʧʠʩʢʝ ʇʦʣʝ ʛʨʫʧʧʠʨʦʚʢʠ ʚʳʙʝʨʠʪʝ NAME . ʋʩʪʘʥʦʚʢʘ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʮʝʥʪʨʦʠʜʳ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʛʨʫʧʧʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʵʪʦ ʙʫʜʫʪ ʛʨʫʧʧʳ ʧʦʣʠʛʦʥʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤ ʟʥʘʯʝʥʠʝʤ ʟʘʧʠʩʝʡ ʚ ʧʦʣʝ NAME . ɽʩʣʠ 

ʧʘʨʘʤʝʪʨ ʥʝ ʚʳʙʨʘʥ, ʙʫʜʝʪ ʨʘʩʩʯʠʪʘʥ ʦʜʠʥ ʮʝʥʪʨʦʠʜ ʧʦ ʚʩʝʤ ʦʙʲʝʢʪʘʤ. 
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 ʉʧʠʩʦʢ ʇʦʣʝ ʠʟʤʝʨʝʥʠʡ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʪʦʞʝ ʥʫʞʥʦ ʦʩʪʘʚʠʪʴ ʧʫʩʪʳʤ.  

ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʧʘʨʘʤʝʪʨ ʇʦʣʝ ʠʟʤʝʨʝʥʠʡ ʚʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʘʪʨʠʙʫʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʝʥʪʨʦʠʜʦʚ, ʢʘʢ ʩʨʝʜʥʝʝ ʠʣʠ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ (ʝʩʣʠ 

ʫʩʪʘʥʦʚʣʝʥ ʚʝʩ) ʟʥʘʯʝʥʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʯʠʩʣʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʭʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦʣʝ 

ʠʟʤʝʨʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʯʠʩʣʦʚʳʤ ʧʦʣʝʤ. 

 ʅʘʞʤʠʪʝ ɿʘʧʫʩʪʠʪʴ. 

ʅʘ ʢʘʨʪʝ ʠ ʚ ʪʘʙʣʠʮʝ ʩʦʜʝʨʞʘʥʠʷ ʧʦʷʚʠʪʩʷ ʩʣʦʡ centroids. ʀʟʤʝʥʠʪʝ ʥʘʟʚʘʥʠʝ ʩʣʦʷ ʥʘ 

çʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ (ʪʦʯʢʠ)è. 

 ʇʦʜʙʝʨʠʪʝ ʧʦʜʭʦʜʷʱʠʡ ʩʠʤʚʦʣ ʜʣʷ ʩʣʦʷ çʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ (ʪʦʯʢʠ)è. 

 ʆʪʢʣʶʯʠʪʝ ʩʣʦʡ çʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳè. 

 ʆʪʦʙʨʘʟʠʪʝ ʢʘʨʪʫ ʚ ʤʘʩʰʪʘʙʝ 1:250000. 

ʊʝʧʝʨʴ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʚ ʤʝʣʢʦʤ ʤʘʩʰʪʘʙʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʨʨʝʢʪʥʦ. 

 ɼʣʷ ʩʣʦʝʚ çʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ (ʪʦʯʢʠ)è ʠ çʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳè ʫʩʪʘʥʦʚʠʪʝ 

ʤʘʩʰʪʘʙʥʦ-ʟʘʚʠʩʠʤʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʪʘʢ, ʯʪʦʙʳ ʧʨʠ ʤʘʩʰʪʘʙʝ 1:100000 ʠ ʢʨʫʧʥʝʝ 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʦʪʦʙʨʘʞʘʣʠʩʴ ʢʘʢ ʧʦʣʠʛʦʥʳ, ʘ ʧʨʠ ʤʘʩʰʪʘʙʝ ʤʝʣʴʯʝ, ʯʝʤ 

1:100000 - ʢʘʢ ʪʦʯʢʠ. 

 

ʋʧʨʘʞʥʝʥʠʝ 1ɺ: ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʥʪʨʦʠʜʦʚ ʪʦʯʝʯʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ʊʝʧʝʨʴ ʚʳ ʧʨʦʚʝʜʝʪʝ ʥʝʙʦʣʴʰʦʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʦʤʦʞʝʪʝ ʩʦʪʨʫʜʥʠʢʘʤ 

ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ ʩʧʣʘʥʠʨʦʚʘʪʴ ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʧʦʩʝʪʠʪʝʣʝʡ. 

 ɿʘʧʫʩʪʠʪʝ ʧʨʦʝʢʪ ex1.aprx ʠ ʦʪʢʨʦʡʪʝ ʢʘʨʪʫ ʋʧʨʘʞʥʝʥʠʝ 1b. 

ɺʳ ʚʠʜʠʪʝ ʪʝʨʨʠʪʦʨʠʶ ʧʘʨʢʘ, ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʦ ʥʝʙʦʣʴʰʦʝ ʦʟʝʨʦ. ɺʩʷ 

ʦʩʪʘʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʟʘʥʷʪʘ ʣʝʩʦʤ. ɻʣʘʚʥʦʡ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴʶ ʧʘʨʢʘ ʷʚʣʷʶʪʩʷ 

ʣʦʩʠ. 

ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ ʠʥʪʝʨʝʩ ʧʦʩʝʪʠʪʝʣʝʡ ʢ ʧʘʨʢʫ ʩʦʪʨʫʜʥʠʢʠ ʨʝʰʠʣʠ ʧʨʦʣʦʞʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʩʝʪʠʪʝʣʝʡ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʥʘʙʣʶʜʘʪʴ 

ʟʘ ʞʠʚʦʪʥʳʤʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʫʯʘʩʪʢʠ ʧʘʨʢʘ, ʢʦʪʦʨʳʝ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʩʝʱʘʶʪ ʞʠʚʦʪʥʳʝ, ʩʦʪʨʫʜʥʠʢʠ ʚʳʥʝʩʣʠ ʥʘ ʢʘʨʪʫ ʪʦʯʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ ʞʠʚʦʪʥʳʭ. ʄʝʩʪʦʧʦʣʦʞʝʥʠʷ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʩ 

ʧʦʤʦʱʴʶ GPS-ʧʨʠʝʤʥʠʢʦʚ ʚʦ ʚʨʝʤʷ ʧʣʘʥʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʞʠʚʦʪʥʳʤʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. 

 ɺʢʣʶʯʠʪʝ ʩʣʦʡ çʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʞʠʚʦʪʥʳʭè, ʝʩʣʠ ʦʥ ʩʢʨʳʪ.  

ʇʨʦʩʪʦʡ ʚʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʝʪ ʥʘʤ ʧʨʘʚʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʣʦʩʝʡ ʤʦʞʥʦ 

ʚʩʪʨʝʪʠʪʴ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʘʨʢʘ. ʆʜʥʘʢʦ ʚ ʘʪʨʠʙʫʪʠʚʥʦʡ ʪʘʙʣʠʮʝ ʩʣʦʷ 

çʄʝʩʪʦʧʦʣʦʞʝʥʠʷ ʞʠʚʦʪʥʳʭè ʝʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ 

ʩʧʣʘʥʠʨʦʚʘʪʴ ʣʠʥʠʠ ʥʦʚʳʭ ʤʘʨʰʨʫʪʦʚ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦ. 

 ʆʪʢʨʦʡʪʝ ʠ ʧʨʦʩʤʦʪʨʠʪʝ ʘʪʨʠʙʫʪʠʚʥʫʶ ʪʘʙʣʠʮʫ ʩʣʦʷ çʄʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʞʠʚʦʪʥʳʭè. 

ʇʦʣʝ count ʩʦʜʝʨʞʠʪ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʬʠʢʩʠʨʦʚʘʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʜʘʥʥʦʤ 

ʤʝʩʪʝ; ʟʘʧʠʩʠ ʚ ʩʪʦʣʙʮʝ season ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʝʟʦʥ ʛʦʜʘ (ʟʥʘʯʝʥʠʝ çwinterè - ʟʠʤʘ, 

ʟʥʘʯʝʥʠʝ çsummerè - ʣʝʪʦ), ʚ ʧʝʨʠʦʜ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘʙʣʶʜʝʥʠʷ. ʇʦʣʝ count 

ʚʳ ʙʫʜʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠ ʨʘʩʯʝʪʝ ʮʝʥʪʨʦʠʜʘ. 

ʇʘʨʘʤʝʪʨ season ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ, ʪʘʢ ʢʘʢ ʦʥ ʧʦʤʦʞʝʪ ʚʘʤ ʧʦʥʷʪʴ, ʠʟʤʝʥʷʶʪʩʷ 

ʣʠ ʠʟʣʶʙʣʝʥʥʳʝ ʤʝʩʪʘ ʧʨʝʙʳʚʘʥʠʷ ʣʦʩʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ. 

× ʀʩʧʦʣʴʟʫʷ ʠʥʩʪʨʫʤʝʥʪ ʋʩʨʝʜʥʝʥʥʳʡ ʮʝʥʪʨ ʨʘʩʩʯʠʪʘʡʪʝ ʠ ʦʪʦʙʨʘʟʠʪʝ ʥʘ ʢʘʨʪʝ 

ʮʝʥʪʨʦʠʜʳ: 1) ʮʝʥʪʨʦʠʜ ʧʦ ʚʩʝʤ ʪʦʯʢʘʤ ʥʘʙʣʶʜʝʥʠʷ ʙʝʟ ʫʯʝʪʘ ʚʝʩʦʚ; 2) ʮʝʥʪʨʦʠʜ ʧʦ 

ʚʩʝʤ ʪʦʯʢʘʤ ʥʘʙʣʶʜʝʥʠʷ ʩ ʫʯʝʪʦʤ ʚʝʩʦʚ, 3) ʮʝʥʪʨʦʠʜ ʙʝʟ ʫʯʝʪʘ ʚʝʩʦʚ ʜʣʷ ʪʦʯʝʢ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, 4) ʮʝʥʪʨʦʠʜ ʙʝʟ ʫʯʝʪʘ ʚʝʩʦʚ ʜʣʷ ʪʦʯʝʢ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ; 5) ʮʝʥʪʨʦʠʜ ʩ ʫʯʝʪʦʤ ʚʝʩʦʚ ʜʣʷ ʪʦʯʝʢ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, 6) ʮʝʥʪʨʦʠʜ ʩ ʫʯʝʪʦʤ ʚʝʩʦʚ ʜʣʷ ʪʦʯʝʢ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ: 

1) ɺʣʠʷʝʪ ʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʩʦʚ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʢʦʦʨʜʠʥʘʪ ʮʝʥʪʨʦʠʜʦʚ? 

2) ʀʟʤʝʥʷʶʪʩʷ ʣʠ ʠʟʣʶʙʣʝʥʥʳʝ ʤʝʩʪʘ ʧʘʩʪʙʠʱ ʞʠʚʦʪʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ? 

3) ʋʜʘʯʥʦ ʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʨʦʧʳ? 

4) ɻʜʝ, ʧʦ ʚʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʫʞʥʦ ʧʨʦʣʦʞʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʦʧʳ ʠʣʠ ʜʦʨʦʞʢʠ ʜʣʷ 

ʧʦʩʝʪʠʪʝʣʝʡ? 

× ʉʦʟʜʘʡʪʝ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʡ ʣʠʥʠʠ ʧʣʘʥʠʨʫʝʤʳʭ ʤʘʨʰʨʫʪʦʚ. 

× ʉʦʭʨʘʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʢʘʨʪʝ. 
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ʋʧʨʘʞʥʝʥʠʝ 2: ʀʟʤʝʨʝʥʠʷ 

ʋʧʨʘʞʥʝʥʠʝ 2A: ʀʟʤʝʨʝʥʠʝ ʜʣʠʥ ʠ ʠʟʚʠʣʠʩʪʦʩʪʠ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ 

ɺ ʵʪʦʤ ʫʧʨʘʞʥʝʥʠʠ ʚʳ ʥʘʫʯʠʪʝʩʴ ʦʧʨʝʜʝʣʷʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʥʝʡʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʚʦʟʤʦʞʥʦʩʪʠ ArcGIS Pro ʧʨʠ ʨʘʙʦʪʝ ʩ ʘʪʨʠʙʫʪʠʚʥʳʤʠ ʪʘʙʣʠʮʘʤʠ. 
 

 ʆʪʢʨʦʡʪʝ ʛʦʪʦʚʳʡ ʧʨʦʝʢʪ ex2.aprx ʠʟ ʢʘʪʘʣʦʛʘ: 

D:\GIS2\Workspace\UserName\exercises\ex2. 

 

ɺʳ ʚʠʜʠʪʝ ʩʣʦʡ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʨʝʯʥʫʶ ʩʝʪʴ. ʈʘʙʦʪʘʷ ʩ 

ʘʪʨʠʙʫʪʠʚʥʦʡ ʪʘʙʣʠʮʝʡ ʩʣʦʷ çʈʝʯʥʘʷ ʩʝʪʴè, ʚʳ ʨʘʩʩʯʠʪʘʝʪʝ ʜʣʠʥʳ ʵʣʝʤʝʥʪʦʚ ʨʝʯʥʦʡ ʩʝʪʠ 

ʠ ʠʭ ʠʟʚʠʣʠʩʪʦʩʪʴ. ɼʣʷ ʨʘʩʯʝʪʘ ʜʣʠʥ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʚʳ ʙʫʜʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʩʪʨʦʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ArcGIS Pro. ɼʣʷ ʨʘʩʯʝʪʘ ʨʘʩʩʪʦʷʥʠ ̫ʤʝʞʜʫ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ 

ʪʦʯʢʘʤʠ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ ʚʳ ʚʦʩʧʦʣʴʟʫʝʪʝʩʴ ʪʝʦʨʝʤʦʡ ʇʠʬʘʛʦʨʘ. ʉʥʘʯʘʣʘ ʚʘʤ ʥʫʞʥʦ 

ʙʫʜʝʪ ʩʦʟʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣɹʥʳʭ ʘʪʨʠʙʫʪʠʚʥʳʭ ʧʦʣʝʡ ʜʣʷ ʟʘʧʠʩʠ ʠ ʭʨʘʥʝʥʠʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ: ʧʦʣʝ Length (ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʣʠʥʳ 

ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ), X_from  (ʜʣʷ ʭʨʘʥʝʥʠʷ ʍ-ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʘ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ), 

Y_from  (ʜʣʷ ʭʨʘʥʝʥʠʷ Y-ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʘ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ), X_to (ʜʣʷ ʭʨʘʥʝʥʠʷ ʍ-

ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʮʘ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ), Y_to (ʜʣʷ ʭʨʘʥʝʥʠʷ Y-ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʮʘ 

ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ), DISTANCE  (ʜʣʷ ʭʨʘʥʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ 

ʪʦʯʢʘʤʠ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ), TORTUOS (ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʠʟʚʠʣʠʩʪʦʩʪʠ ʣʠʥʝʡʥʦʛʦ 

ʦʙʲʝʢʪʘ). 
 

 ʆʪʢʨʦʡʪʝ ʘʪʨʠʙʫʪʠʚʥʫʶ ʪʘʙʣʠʮʫ ʩʣʦʷ çʈʝʯʥʘʷ ʩʝʪʴè. ɺʳ ʚʠʜʠʪʝ, ʯʪʦ ʘʪʨʠʙʫʪʠʚʥʘʷ 

ʪʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʩʣʫʞʝʙʥʳʝ ʧʦʣʷ. ɼʘʣʝʝ ʚʳ ʜʦʙʘʚʠʪʝ ʚ ʪʘʙʣʠʮʫ ʩʚʦʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʣʷ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ. 

 ɺ ʜʝʨʝʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʡʜʠʪʝ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ. 

 ʅʘʡʜʠʪʝ ʠ ʨʘʟʚʝʨʥʠʪʝ ʧʦʜʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʇʦʣʷ. 

 ʅʘ ʠʥʩʪʨʫʤʝʥʪʝ ɼʦʙʘʚʠʪʴ ʧʦʣʝ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ, ʚʳʟʳʚʘʷ 

ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ. ɺr ʙʝʨʠʪʝ ʩʪʨʦʢʫ ʇʘʢʝʪʥʦ. 

ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʠʥʩʪʨʫʤʝʥʪʘ ɼʦʙʘʚʠʪʴ ʧʦʣʝ. ʀʩʧʦʣʴʟʫʷ ʧʘʢʝʪʥʳʡ ʨʝʞʠʤ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʚʳ ʩʦʟʜʘʜʠʪʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʣʷ ʟʘ ʦʜʠʥ ʨʘʟ. 

 ɺ ʩʪʨʦʢʝ ɺʳʙʨʘʪʴ ʧʘʢʝʪʥʳʡ ʧʘʨʘʤʝʪʨ ʨʘʩʢʨʦʡʪʝ ʥʠʩʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʠ 

ʚʳʙʝʨʠʪʝ ʀʤʷ ʧʦʣʷ. ʆʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʩʪʘʚʴʪʝ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʉʣʝʜʫʶʱʠʡ.  

 ɺ ʧʦʣʝ ɺʭʦʜʥʘʷ ʪʘʙʣʠʮʘ ʚʳʙʝʨʠʪʝ ʈʝʯʥʘʷ ʩʝʪʴ. 

 ɺ ʧʦʣʝ ʇʘʢʝʪʥʦ ʀʤʷ ʧʦʣʷ ʩ ʢʣʘʚʠʘʪʫʨʳ ʚʚʝʜʠʪʝ: Length. ʅʘʞʤʠʪʝ Enter ï 

ʧʦʷʚʠʪʩʷ ʧʫʩʪʘʷ ʩʪʨʦʢʘ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʠʤʝʥʠ ʧʦʣʷ. ɺ ʵʪʫ ʩʪʨʦʢʫ ʚʚʝʜʠʪʝ X_from. 

ʇʦʚʪʦʨʠʪʝ ʵʪʠ ʜʝʡʩʪʚʠʷ, ʚʚʦʜʷ ʠʤʝʥʘ ʦʩʪʘʚʰʠʭʩʷ ʧʦʣʝʡ (Y_from, X_to, Y_to, DISTANCE, 

TORTUOS).  

 ɺ ʩʪʨʦʢʝ ʊʠʧ ʧʦʣʷ ʠʟ ʩʧʠʩʢʘ ʚʳʙʝʨʠʪʝ ʉ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ (32-ʙʠʪʥʦʝ). 

 ɺ ʧʦʣʝ ʈʘʟʨʷʜʥʦʩʪʴ ʚʚʝʜʠʪʝ ʩ ʢʣʘʚʠʘʪʫʨʳ 10. 

 ɺ ʧʦʣʝ ʊʦʯʥʦʩʪʴ ʚʚʝʜʠʪʝ ʩ ʢʣʘʚʠʘʪʫʨʳ 1. ʆʩʪʘʣʴʥʳʝ ʧʦʣʷ ʥʝ ʟʘʧʦʣʥʷʡʪʝ. 

 ʅʘʞʤʠʪʝ ɿʘʧʫʩʪʠʪʴ. 

 ʂʦʛʜʘ ʠʥʩʪʨʫʤʝʥʪ ɼʦʙʘʚʠʪʴ ʧʦʣʝ ʟʘʢʦʥʯʠʪ ʨʘʙʦʪʫ, ʦʪʢʨʦʡʪʝ ʘʪʨʠʙʫʪʠʚʥʫʶ 

ʪʘʙʣʠʮʫ ʩʣʦʷ çʈʝʯʥʘʷ ʩʝʪʴè. ɺʳ ʫʚʠʜʠʪʝ ʜʦʙʘʚʣʝʥʥʳʝ ʧʦʣʷ. ɼʘʣʝʝ ʚʳ ʟʘʧʦʣʥʠʪʝ ʠʭ 

ʟʥʘʯʝʥʠʷʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʠʥʠʡ. 

 ʑʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʥʘʟʚʘʥʠʠ ʧʦʣʷ Length. ɺ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ 

ʚʳʙʝʨʠʪʝ ʩʪʨʦʢʫ ɺʳʯʠʩʣʠʪʴ ʛʝʦʤʝʪʨʠʶ. 

 ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʯʠʩʣʠʪʴ ʛʝʦʤʝʪʨʠʶ.  
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 ʑʝʣʢʥʠʪʝ ʥʘ ʩʪʨʝʣʢʝ ʚʥʠʟ ʥʘʧʨʦʪʠʚ ʩʪʨʦʢʠ Length (ʧʦʜ ʩʣʦʚʦʤ çʉʚʦʡʩʪʚʦ). 

ʈʘʩʢʨʦʝʪʩʷ ʩʧʠʩʦʢ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʚr  ʤʦʞʝʪʝ ʨʘʩʩʯʠʪʘʪʴ ʜʣʷ ʣʠʥʝʡʥʳʭ 

ʦʙ̡ʝʢʪʦʚ. 

 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʝʜʠʥʠʮʘʤʠ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥ ʷʚʣʷʶʪʩʷ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʧʨʦʝʢʮʠʠ 

ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʠʣʠ ʧʨʦʝʢʮʠʠ ʢʘʨʪʳ. ʅʦ ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʣʶʙʳʝ ʝʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʟʘʜʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮ ʜʣʠʥʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʝʪʨʳ. 

 ɺʳʯʠʩʣʠʪʝ ʟʥʘʯʝʥʠʷ ʧʦʣʝʡ Length, X_from, Y_from, X_to, Y_to ʠʩʧʦʣʴʟʫʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʯʠʩʣʠʪʴ ʛʝʦʤʝʪʨʠʶ, ʠ ʟʥʘʯʝʥʠʷ ʧʦʣʝʡ DISTANCE ʠ TORTUOS, 

ʠʩʧʦʣʴʟʫʷ ʦʢʥʦ ɺʳʯʠʩʣʠʪʴ ʧʦʣʝ (ʜʦʩʪʫʧ ʢ ʥʝʤʫ ʦʪʢʨʳʚʘʝʪʩʷ ʪʘʢ ʞʝ ï ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ 

ʤʝʥʶ ʧʦʣʷ). 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʠʩʧʦʣʴʟʫʡʪʝ ʪʝʦʨʝʤʫ ʇʠʬʘʛʦʨʘ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠʟʚʠʣʠʩʪʦʩʪʠ ʠʩʧʦʣʴʟʫʡʪʝ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ: T = L0/L, ʛʜʝ T ï 

ʠʟʚʠʣʠʩʪʦʩʪʴ, L0 ï ʨʘʩʩʪʦʷʥʠʝ (DISTANCE), L ï ʜʣʠʥʘ (Length). 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ: 

1) ʂʘʢʦʚʘ ʜʣʠʥʘ ʩʘʤʦʛʦ ʠʟʚʠʣʠʩʪʦʛʦ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ? 

 

ʋʧʨʘʞʥʝʥʠʝ 2B: ʀʟʤʝʨʝʥʠʝ ʧʝʨʠʤʝʪʨʦʚ ʠ ʧʣʦʱʘʜʝʡ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ɺ ʵʪʦʤ ʫʧʨʘʞʥʝʥʠʠ ʚʳ ʙʫʜʝʪʝ ʠʟʤʝʨʷʪʴ ʧʣʦʱʘʜʠ ʠ ʧʝʨʠʤʝʪʨʳ ʧʦʣʠʛʦʥʦʚ ʩ ʮʝʣʴʶ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʩʢʦʣʦʯʥʳʭ ʧʦʣʠʛʦʥʦʚ. ʆʩʢʦʣʦʯʥʳʝ (çʧʘʨʘʟʠʪʠʯʝʩʢʠʝè) ʧʦʣʠʛʦʥʳ ʷʚʣʷʶʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʦʤ ʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʥʝʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʚʝʢʪʦʨʥʳʭ ʤʦʜʝʣʷʭ 

ʜʘʥʥʳʭ. ɺ ʪʘʢʠʭ ʤʦʜʝʣʷʭ ʢʘʞʜʳʡ ʧʦʣʠʛʦʥ ʠʤʝʝʪ ʩʚʦʶ ʦʪʜʝʣʴʥʫʶ ʛʨʘʥʠʮʫ. ʇʦʵʪʦʤʫ ʚʳ 

ʜʦʣʞʥʳ ʦʮʠʬʨʦʚʳʚʘʪʴ ʦʙʱʠʝ ʣʠʥʠʠ ʛʨʘʥʠʮ ʧʦʣʠʛʦʥʦʚ ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʘʟʘ. ʅʝʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʤʝʩʪʠʪʴ ʢʫʨʩʦʨ ʪʦʯʥʦ ʚ ʪʨʝʙʫʝʤʦʡ ʧʦʟʠʮʠʠ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʥʘ ʣʠʥʠʠ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʨʦʰʝʯʥʳʭ ʧʦʣʠʛʦʥʦʚ. ʆʩʢʦʣʦʯʥʳʝ ʧʦʣʠʛʦʥʳ 

ʤʦʞʥʦ ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʥʘʣʦʞʝʥʠʷ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ ʚ 

ʧʦʣʠʛʦʥʘʣʴʥʦʤ ʩʣʦʝ ʤʦʛʫʪ ʥʝʦʞʠʜʘʥʥʦ ʦʢʘʟʘʪʴʩʷ ʜʝʩʷʪʢʠ ʠ ʜʘʞʝ ʩʦʪʥʠ ʤʝʣʢʠʭ ʧʦʣʠʛʦʥʦʚ, 

ʦʩʦʙʝʥʥʦ ʚʜʦʣʴ ʛʨʘʥʠʮ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʦʣʠʛʦʥʦʚ. ʕʪʠ ʚʠʟʫʘʣʴʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 
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ʨʘʩʭʦʞʜʝʥʠʷ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʦʩʢʦʣʦʯʥʳʝ ʧʦʣʠʛʦʥʳ ʠʤʝʶʪ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʝ ʧʣʦʱʘʜʠ. ʅʦ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʢʨʠʪʝʨʠʝʤ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʩʢʦʣʦʯʥʳʭ ʧʦʣʠʛʦʥʦʚ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʧʝʨʠʤʝʪʨʘ (P) ʢ ʧʣʦʱʘʜʠ (S): ʫ 

ʵʪʠʭ ʧʦʣʠʛʦʥʦʚ ʦʪʥʦʰʝʥʠʝ P/S ʦʙʯrʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʫ çʥʦʨʤʘʣʴʥʳʭè ʧʦʣʠʛʦʥʦʚ. 

 ɺ ʧʨʦʝʢʪʝ ex2.aprx ʦʪʢʨʦʡʪʝ ʢʘʨʪʫ ʋʧʨʘʞʥʝʥʠʝ 2b. 

ɺʳ ʚʠʜʠʪʝ ʩʣʦʡ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ɺʘʰʘ ʟʘʜʘʯʘ ʦʙʥʘʨʫʞʠʪʴ ʩʨʝʜʠ ʧʦʣʠʛʦʥʦʚ 

ʦʩʢʦʣʦʯʥʳʝ. ʏʪʦʙʳ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ, ʚʳ ʜʦʣʞʥʳ ʚʳʧʦʣʥʠʪʴ ʪʫ ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʜʝʡʩʪʚʠʡ, ʯʪʦ ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʷ 2ʘ: ʩʦʟʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʦʣʷ ʠ 

ʚʳʯʠʩʣʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʝʨʠʤʝʪʨʦʚ ʠ 

ʧʣʦʱʘʜʝʡ ʠʩʧʦʣʴʟʫʡʪʝ ʠʥʩʪʨʫʤʝʥʪ ɺʳʯʠʩʣʠʪʴ ʛʝʦʤʝʪʨʠʶ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʳʟʚʘʪʴ ʠʟ 

ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʧʦʣʷ ʘʪʨʠʙʫʪʠʚʥʦʡ ʪʘʙʣʠʮʳ. 

 

× ʉʦʟʜʘʡʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʣʷ ʠ ʚʳʧʦʣʥʠʪʝ ʨʘʩʯʝʪʳ ʧʝʨʠʤʝʪʨʦʚ, 

ʧʣʦʱʘʜʝʡ ʠ ʦʪʥʦʰʝʥʠʡ P/S.  

× ʉʦʟʜʘʡʪʝ ʚʳʙʦʨʢʫ ʠʟ ʦʩʢʦʣʦʯʥʳʭ ʧʦʣʠʛʦʥʦʚ. ʆʙʳʯʥʦ ʫ çʦʩʢʦʣʦʯʥʳʭè ʧʦʣʠʛʦʥʦʚ 

ʦʪʥʦʰʝʥʠʝ P/S ʥʘ 1-4 ʧʦʨʷʜʢʘ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʦʝ ʫ çʥʦʨʤʘʣʴʥʳʭè ʧʦʣʠʛʦʥʦʚ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ: 

1) ʉʢʦʣʴʢʦ ʦʩʢʦʣʦʯʥʳʭ ʧʦʣʠʛʦʥʦʚ ʚʳ ʦʙʥʘʨʫʞʠʣʠ? ʇʝʨʝʯʠʩʣʠʪʝ ʠʭ ID. 

2) ʂʘʢʦʚʦ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʘʤʠ 

ʦʩʢʦʣʦʯʥʳʭ ʧʦʣʠʛʦʥʦʚ? 

 

ʋʧʨʘʞʥʝʥʠʝ 2C: ʀʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʧʦ ʧʨʷʤʦʡ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʛʦ ʫʧʨʘʞʥʝʥʠʷ ʚʳ ʥʘʫʯʠʪʝʩʴ ʚʳʧʦʣʥʷʪʴ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʟʤʝʨʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ArcGIS Pro. ɺʳ ʙʫʜʝʪʝ ʠʟʤʝʨʷʪʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʪʦʯʢʘʤʠ ɸ ʠ ɺ, ɸ ʠ ʉ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʜʚʫʤʷ ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ. 

 

 ɺ ʧʨʦʝʢʪʝ ex2.aprx ʦʪʢʨʦʡʪʝ ʛʦʪʦʚʫʶ ʢʘʨʪʫ ʋʧʨʘʞʥʝʥʠʝ 2ʩ. 

ɺʳ ʚʠʜʠʪʝ ʜʚʘ ʥʘʙʦʨʘ ʪʦʯʝʯʥʳʭ ʜʘʥʥʳʭ çʊʦʯʢʘ ɸè ʠ çʊʦʯʢʠ ɺ ʠ ʉè. ɺr  ʙʫʜʝʪʝ ʠʟʤʝʨ̫ ʪʴ 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ɸ ʜʦ ʪʦʯʢʠ ɺ ʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ɸ ʜʦ ʪʦʯʢʠ ʉ ʪʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ.  

 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ: ʩʘʤʳʡ ʧʨʦʩʪʦʡ ï ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ ʀʟʤʝʨʠʪ.ɹ  

 ʅʘ ʚʢʣʘʜʢʝ ʂʘʨʪʘ ʱʝʣʢʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪ ʀʟʤʝʨʠʪʴ  

ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʠʥʩʪʨʫʤʝʥʪʘ ʀʟʤʝʨʠʪ.ɹ ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʳʙʨʘʥʘ ʦʧʮʠʷ 

ʀʟʤʝʨʠʪʴ ʨʘʩʩʪʦʷʥʠʝ. ʑʝʣʢʥʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʪʦʯʢʝ ɸ, ʧʨʦʪʷʥʠʪʝ ʣʠʥʠʶ ʜʦ 

ʪʦʯʢʠ ɺ ʠ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʟʘʢʦʥʯʠʪʝ ʨʠʩʦʚʘʥʠʝ ʣʠʥʠʠ. ɺ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʦʢʥʘ 

ʀʟʤʝʨʠʪʴ ʚʳ ʫʚʠʜʠʪʝ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ: ʉʝʛʤʝʥʪ (ʜʣʠʥʘ ʧʦʩʣʝʜʥʝʛʦ ʩʝʛʤʝʥʪʘ), ʇʫʪʴ 

(ʜʣʠʥʘ ʧʫʪʠ, ʧʨʦʡʜʝʥʥʦʛʦ ʧʦ ʪʦʯʢʘʤ) ʠ ʉʫʤʤʘ (ʩʫʤʤʘ ʚʩʝʭ ʧʨʦʚʝʜʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ). ɺ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʠ ʟʥʘʯʝʥʠʷ ʩʦʚʧʘʜʘʶʪ.  

 ɸʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟʤʝʨʴʪʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ɸ ʜʦ ʪʦʯʢʠ ʉ. 

ɿʘʧʠʰʠʪʝ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ rʠʭ ʩʨʘʚʥʠʪʝ ʩ ʠʟʤʝʨʝʥʠʷʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪ rʨʘʩʩʪʦʷʥʠʡ ʧʦ ʧʨʷʤʦʡ. 

 ɺ ʜʝʨʝʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʡʜʠʪʝ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʀʥʩʪʨʫʤʝʥʪʳ Spatial 

Analyst. 

 ʅʘʡʜʠʪʝ ʠ ʨʘʟʚʝʨʥʠʪʝ ʧʦʜʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʈʘʩʩʪʦʷʥʠʝ. 

 ʅʘʡʜʠʪʝ ʠ ʟʘʧʫʩʪʠʪʝ ʠʥʩʪʨʫʤʝʥʪ ʅʘʢʦʧʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. 
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 ɺ ʩʪʨʦʢʝ ɺʭʦʜʥʳʝ ʨʘʩʪʨʦʚʳʝ ʠʣʠ ʚʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ ʠʩʪʦʯʥʠʢʘ ʚʳʙʝʨʠʪʝ ʊʦʯʢʘ 

ɸ. 

 ɺ ʩʪʨʦʢʝ ɺʳʭʦʜʥʦʡ ʨʘʩʪʨ ʥʘʢʦʧʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʚʚʝʜʠʪʝ ʧʫʪʴ ʢ ʩʚʦʝʤʫ 

ʨʘʙʦʯʝʤʫ ʢʘʪʘʣʦʛʫ ʠ ʙʘʟʝ ex2.gdb ʚ ʥʝʤ, ʘ ʪʘʢʞʝ ʠʤʷ ʚʳʭʦʜʥʦʛʦ ʨʘʩʪʨʘ, ʥʘʧʨʠʤʝʨ: 

D:\GIS2\Workspace\UserName\exercises\ex2\ex2.gdb\distance. 

 ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʫ ʇʘʨʘʤʝʪʨʳ ʩʨʝʜ r ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ 

ʠʥʩʪʨʫʤʝʥʪʘ.  

ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʤ ʚʳ ʤʦʞʝʪʝ ʥʘʩʪʨʘʠʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʨʝʜʳ ʦʙʨʘʙʦʪʢʠ ʚʘʰʠʭ ʜʘʥʥʳʭ. ʉʝʡʯʘʩ ʚʳ ʫʩʪʘʥʦʚʠʪʝ ʪʦʣʴʢʦ ʦʜʠʥ 

ʧʘʨʘʤʝʪʨ ï ʵʢʩʪʝʥʪ ʦʙʨʘʙʦʪʢʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʛʨʘʥʠʯʠʚʘʪʴ ʦʙʣʘʩʪʴ ʨʘʩʯʝʪʘ ʠ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʟʘʜʘʥʥʦʛʦ ʵʢʩʪʝʥʪʘ. 

 ʑʝʣʢʥʠʪʝ ʥʘ  ʨʷʜʦʤ ʩ ʕʢʩʪʝʥʪ ʦʙʨʘʙʦʪʢʠ ʠ ʚʙʝʨʠʪʝ ʈʘʤʢʘ. 
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ʕʪʘ ʦʧʮʠʷ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʵʢʩʪʝʥʪ ʙʫʜʝʪ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʫ ʟʘʜʘʥʥʦʛʦ ʩʣʦʷ (ʪʦ ʝʩʪʴ ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ, ʦʛʨʘʥʠʯʝʥʥʳʤ ʨʘʤʢʦʡ). 

 ʅʘʞʤʠʪʝ ɿʘʧʫʩʪʠʪʴ ʚʥʠʟʫ ʦʢʥʘ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɺʳʭʦʜʥʦʡ ʥʘʙʦʨ ʨʘʩʩʪʦʷʥʠʡ ʜʦ ʪʦʯʢʠ ɸ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥ ʥʘ ʧʘʥʝʣʴ ʉʦʜʝʨʞʘʥʠʝ ʢʘʢ ʥʦʚʳʡ 

ʩʣʦʡ. ɿʥʘʯʝʥʠʝ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʨʘʩʪʨʘ ʷʚʣʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʪʦʯʢʠ ɸ ʜʦ ʮʝʥʪʨʘ ʜʘʥʥʦʡ 

ʷʯʝʡʢʠ. ɿʥʘʯʝʥʠʷ (ʨʘʩʩʪʦʷʥʠʷ) ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʪʦʯʢʠ ɸ. 

 ʀʟʤʝʥʠʪʝ ʥʘʟʚʘʥʠʝ ʩʣʦʷ ʥʘ çʈʘʩʩʪʦʷʥʠʝ ʧʦ ʧʨʷʤʦʡ ʦʪ ʪʦʯʢʠ ɸè. 
 

ɼʘʣʝʝ ʚʳ ʦʧʨʝʜʝʣʠʪʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ɸ ʜʦ ʪʦʯʝʢ ɺ ʠ ʉ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ. 

 ʑʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʝ ʀʩʩʣʝʜʦʚʘʪʴ ʥʘ ʚʢʣʘʜʢʝ ʂʘʨʪʘ. 

 ʑʝʣʢʥʠʪʝ ʥʘ ʪʦʯʢʝ ɺ, ʯʪʦʙʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ ʚ ʵʪʦʡ ʪʦʯʢʝ. 

 ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʚʩʧʣʳʚʘʶʱʝʤ ʦʢʥʝ ʱʝʣʢʥʠʪʝ ʥʘ ʩʪʨʝʣʢʝ ʚʥʠʟ ʚ ʩʪʨʦʢʝ ʈʘʩʩʪʦʷʥʠʝ 

ʧʦ ʧʨʷʤʦʡ ʦʪ ʪʦʯʢʠ ɸ, ʯʪʦʙʳ ʫʟʥʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ɸ ʜʦ ʪʦʯʢʠ ɺ. 

 ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʠʪʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ɸ ʜʦ ʪʦʯʢʠ ʉ. 

ɿʘʧʠʰʠʪʝ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʨʘʚʥʝʥʠʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

 ɿʘʢʨʦʡʪʝ ʚʩʧʣʳʚʘʶʱʝʝ ʦʢʥʦ ʠʥʩʪʨʫʤʝʥʪʘ ʀʩʩʣʝʜʦʚʘʪʴ. 
 

ʊʨʝʪʠʡ ʩʧʦʩʦʙ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʇʦʩʪʨʦʠʪʴ ʪʘʙʣʠʮʫ ʩʦʩʝʜʥʠʭ ʦʙʲʝʢʪʦʚ. 

 ɺ ʜʝʨʝʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʡʜʠʪʝ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʀʥʩʪʨʫʤʝʥʪʳ ɸʥʘʣʠʟʘ. 

 ʅʘʡʜʠʪʝ ʠ ʨʘʟʚʝʨʥʠʪʝ ʧʦʜʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ɹʣʠʟʦʩʪʴ. 

 ʅʘʡʜʠʪʝ ʠ ʟʘʧʫʩʪʠʪʝ ʠʥʩʪʨʫʤʝʥʪ ʇʦʩʪʨʦʠʪʴ ʪʘʙʣʠʮʫ ʩʦʩʝʜʥʠʭ ʦʙʲʝʢʪʦʚ. 
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 ɺ ʩʪʨʦʢʝ ɺʭʦʜʥʳʝ ʦʙʲʝʢʪ rʚʳʙʝʨʠʪʝ ʊʦʯʢʘ ɸ. 

 ɺ ʩʪʨʦʢʝ ɹʣʠʞʘʡʰʠʝ ʦʙʲʝʢʪʳ ʚʳʙʝʨʠʪʝ ʊʦʯʢʠ ɺ ʠ ʉ. 

 ɺ ʩʪʨʦʢʝ ɺʳʭʦʜʥʘʷ ʪʘʙʣʠʮʘ ʫʢʘʞʠʪʝ ʧʫʪʴ ʢ ʙʘʟʝ ʛʝʦʜʘʥʥʳʭ ex2.gdb ʚ ʚʘʰʝʤ 

ʨʘʙʦʯʝʤ ʢʘʪʘʣʦʛʝ ʠ ʥʘʟʦʚʠʪʝ ʪʘʙʣʠʮʫ table_of_distances. 

 ʉʥʠʤʠʪʝ ʛʘʣʦʯʢʫ ʩ ʦʧʮʠʠ ʅʘʡʪʠ ʪʦʣʴʢʦ ʙʣʠʞʘʡʰʠʝ ʦʙʲʝʢʪʳ.  

 ɺ ʩʪʨʦʢʝ ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʙʣʠʞʘʡʰʠʭ ʩʦʚʧʘʜʝʥʠʡ ʫʢʘʞʠʪʝ 2. 

 ʅʘʞʤʠʪʝ ɿʘʧʫʩʪʠʪʴ. 

 ʂ ʧʘʥʝʣʠ ʉʦʜʝʨʞʘʥʠʝ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʘ ʩʦʟʜʘʥʥʘʷ ʚʘʤʠ ʪʘʙʣʠʮʘ. ʆʪʢʨʦʡʪʝ ʝʝ. 

 ʆʪʢʨʦʡʪʝ ʪʘʢʞʝ ʪʘʙʣʠʮ rʘʪʨʠʙʫʪʦʚ ʩʣʦʝʚ çʊʦʯʢʘ ɸè ʠ çʊʦʯʢʠ ɺ ʠ ʉè. ʆʙʨʘʪʠʪʝ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ OBJECTID* ʪʦʯʢʠ ɸ ʨʘʚʝʥ 1, OBJECTID* ʪʦʯʢʠ ɺ ʨʘʚʝʥ 1, 

OBJECTID* ʪʦʯʢʠ ʉ ʨʘʚʝʥ 2.  

 ɺ ʪʘʙʣʠʮʝ table_of_distanʩes ʚʳ ʚʠʜʠʪʝ ʥʝʩʢʦʣʴʢʦ ʧʦʣʝʡ.  

 

 
 

ʇʦʣʝ IN_FID  ʩʦʜʝʨʞʠʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʪʦʯʢʠ ɸ, NEAR_FID ï ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ 

ʪʦʯʝʢ ɺ ʠ ʉ, ʧʦʣʝ NEAR_DIST - ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʘʨʘʤʠ ʪʦʯʝʢ (ɸ ʠ ɺ, ɸ ʠ ʉ).  
 

× ʈʘʩʩʯʠʪʘʡʪʝ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ: 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʩʧʦʩʦʙ ʜʘʝʪ ʩʘʤʦʝ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ. ɺʳʯʠʩʣʠʪʝ ʘʙʩʦʣʶʪʥʫʶ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʧʝʨʚʳʤʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ, ʩʯʠʪʘʷ, 

ʯʪʦ ʠʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳ ʧʦʣʫʯʠʣʠ ʪʨʝʪʴʠʤ ʩʧʦʩʦʙʦʤ. 

 

ʋʧʨʘʞʥʝʥʠʝ 2D: ʈʘʩʩʪʦʷʥʠʝ ʧʦ ʧʨʷʤʦʡ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʧʨʷʤʦʡ 

ɺ ʵʪʦʤ ʫʧʨʘʞʥʝʥʠʠ ʚʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʦʟʥʘʢʦʤʠʪʝʩʴ ʩ ʬʫʥʢʮʠʷʤʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʅʘʢʦʧʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʩʩʪʦʷʥʠʶ. 
 

ʌʫʥʢʮʠʷ ʅʘʢʦʧʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠ ̫ʧʦʟʚʦʣʷʝʪ ʚʘʤ ʚʳʯʠʩʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʜʘʣʝʢʦ ʥʘʭʦʜʠʪʩʷ 

ʢʘʞʜʘʷ ʷʯʝʡʢʘ ʦʪ ʙʣʠʞʘʡʰʝʛʦ ʠʩʪʦʯʥʠʢʘ. ʀʩʪʦʯʥʠʢʦʤ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ ʦʙʲʝʢʪ 

(ʢʦʣʦʜʝʮ, ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ, ʜʦʨʦʛʘ ʠ ʪ.ʜ.), ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʢʘʢ ʚ ʨʘʩʪʨʦʚʦʤ, 

ʪʘʢ ʠ ʚ ʚʝʢʪʦʨʥʦʤ ʬʦʨʤʘʪʝ. ɽʩʣʠ ʠʩʪʦʯʥʠʢ ʷʚʣʷʝʪʩʷ ʨʘʩʪʨʦʤ, ʦʥ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ 

ʟʥʘʯʝʥʠʷ ʷʯʝʝʢ ʠʩʪʦʯʥʠʢʘ, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʷʯʝʡʢʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ çʅʝʪ ʜʘʥʥʳʭè. 

ɽʩʣʠ ʠʩʪʦʯʥʠʢ ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨʥʳʤ, ʦʥ ʙʫʜʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ ʚ ʨʘʩʪʨ ʥʘ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ. 

ʌʫʥʢʮʠʷ ʅʘʢʦʧʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʦʞʝʪ ʚʳʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʦ ʜʣʷ ʜʘʥʥʦʛʦ 

ʫʧʨʘʞʥʝʥʠʷ ʚʘʤ ʧʦʥʘʜʦʙʷʪʩʷ ʪʦʣʴʢʦ ʜʚʘ.  

Å ʅʘʢʦʧʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʝ ʚʳʯʠʩʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʧʨʷʤʦʡ ʦʪ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʨʘʩʪʨʘ ʜʦ 

ʙʣʠʞʘʡʰʝʛʦ ʠʩʪʦʯʥʠʢʘ.  

Å ʆʙʨʘʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʳʯʠʩʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʠʟ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʢ ʙʣʠʞʘʡʰʝʤʫ 

ʠʩʪʦʯʥʠʢʫ. ʈʘʩʪʨ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʧʨʷʤʦʡ ʩʦʜʝʨʞʠʪ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦ ʢʦʤʧʘʩʫ ʢ 

ʙʣʠʞʘʡʰʝʤʫ ʠʩʪʦʯʥʠʢʫ ʠʟ ʢʘʞʜʦʡ ʷʯʝʡʢʠ. ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ï ʦʪ 0 ʜʦ 360 ʛʨʘʜʫʩʦʚ, ʛʜʝ 

ʟʥʘʯʝʥʠʝ 0 ʨʝʟʝʨʚʠʨʫʝʪʩʷ ʜʣʷ ʷʯʝʝʢ ʠʩʪʦʯʥʠʢʦʚ. ʅʘʧʨʘʚʣʝʥʠʝ ʧʨʷʤʦ ʥʘ ʚʦʩʪʦʢ (ʚʧʨʘʚʦ) 

ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ ʨʘʚʥʦʝ 90 ʛʨʘʜʫʩʘʤ; ʟʥʘʯʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ (180 - 

ʥʘ ʶʛ; 270 - ʥʘ ʟʘʧʘʜ; ʠ 360 ʥʘ ʩʝʚʝʨ). ʊʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ, ʥʘʧʨʠʤʝʨ, 

ʚʝʨʪʦʣʝʪʫ ʩʣʫʞʙʳ ʩʧʘʩʝʥʠʷ ʜʣʷ ʜʦʩʪʘʚʢʠ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʘʣʴʧʠʥʠʩʪʘ ʚ ʙʦʣʴʥʠʮʫ 

ʙʣʠʞʘʡʰʝʛʦ ʛʦʨʦʜʘ. 
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ʌʫʥʢʮʠʷ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʩʩʪʦʷʥʠʶ ʨʘʩʧʨʝʜʝʣʷʝʪ ʷʯʝʡʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʠʩʪʦʯʥʠʢʘʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʣʠʟʦʩʪʠ. ɺ ʨʘʩʪʨʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʢʘʞʜʦʡ ʷʯʝʡʢʝ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʙʣʠʞʘʡʰʝʛʦ ʦʪ ʥʝʝ ʠʩʪʦʯʥʠʢʘ. ɹʣʠʞʘʡʰʠʡ ʠʩʪʦʯʥʠʢ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝʤ ʧʦ ʧʨʷʤʦʡ. ʕʪʫ ʬʫʥʢʮʠʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʠʩʚʦʝʥʠʷ 

ʦʙʲʝʢʪʘʤ ʦʙʣʘʩʪʝʡ ʚʣʠʷʥʠʷ: ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠ ̫ ʢʣʠʝʥʪʦʚ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ 

ʛʨʫʧʧʦʡ ʤʘʛʘʟʠʥʦʚ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʢ ʢʘʢʦʤʫ ʛʦʨʦʜʫ ʷ ʙʣʠʞʝ ʚʩʝʛʦ? 

ʌʫʥʢʮʠʷ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʩʩʪʦʷʥʠʶ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʜʘʪʴ ʤʥʦʞʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʘʤ ʧʦʥʘʜʦʙʷʪʩʷ ʪʨʠ: 

Å ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʜʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʟʥʘʯʝʥʠʝ 

ʙʣʠʞʘʡʰʝʛʦ ʦʪ ʥʝʝ ʠʩʪʦʯʥʠʢʘ.  

Å  ʈʘʩʩʪʦʷʥʠʝ (ʧʦ ʧʨʷʤʦʡ) 

Å  ʆʙʨʘʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʪʘʢʠʤʠ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘ 

ʅʘʢʦʧʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠ.̫ 

 

 ɺ ʧʨʦʝʢʪʝ ex2.aprx ʦʪʢʨʦʡʪʝ ʛʦʪʦʚʫʶ ʢʘʨʪʫ ʋʧʨʘʞʥʝʥʠʝ 2d. 

ɺʳ ʚʠʜʠʪʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʫʶ ʢʘʨʪʫ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʰʢʦʣʴʥʳʡ ʢʣʫʙ 

ʧʨʦʚʦʜʠʪ ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʧʝʰʠʝ ʧʦʭʦʜʳ. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʛʨʫʧʧ ʬʠʢʩʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

GPS-ʧʨʠʝʤʥʠʢʦʚ.  

 ɺʢʣʶʯʠʪʝ ʩʣʦʡ çʊʫʨʠʩʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳè. ɺʳ ʚʠʜʠʪʝ, ʯʪʦ ʩʝʡʯʘʩ ʥʘ ʤʘʨʰʨʫʪʘʭ 

ʥʘʭʦʜʠʪʩʷ 9 ʛʨʫʧʧ.  

ɺʳ ʩʤʦʞʝʪʝ ʣʝʛʢʦ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʚʘʤ ʙʫʜʫʪ ʧʨʝʜʣʦʞʝʥʳ ʚ ʢʦʥʮʝ 

ʫʧʨʘʞʥʝʥʠʷ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʝ ʠʥʩʪʨʫʤʝʥʪʳ ʅʘʢʦʧʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠ ̫ʠ ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʦ ʨʘʩʩʪʦʷʥʠ.ʁ ʀʩʪʦʯʥʠʢʦʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. 

ɼʣʷ ʥʘʯʘʣʘ ʚʳ ʫʩʪʘʥʦʚʠʪʝ ʢɻʩʪʝʥʪ ʦʙʨʘʙʦʪʢʠ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʘʨʘʤʝʪʨʳ ʩʨʝʜ rʥʘ 

ʫʨʦʚʥʝ ʧʨʠʣʦʞʝʥʠʷ ArcGIS Pro. 
 

 ʅʘ ʚʢʣʘʜʢʝ ɸʥʘʣʠʟ ʱʝʣʢʥʠʪʝ ʇʘʨʘʤʝʪʨʳ ʩʨʝʜʳ. 

 

 
ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʘʨʘʤʝʪʨʳ ʩʨʝʜʳ, ʢʦʪʦʨʦʝ ʚʳʛʣʷʜʠʪ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʦʢʥʦ, 

ʢʦʪʦʨʦʝ ʚʳ ʦʪʢʨʳʚʘʣʠ ʠʟ ʠʥʩʪʨʫʤʝʥʪʘ ʅʘʢʦʧʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠ.̫ ʆʜʥʘʢʦ, ʠʟʤʝʥʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ, ʚʳʧʦʣʥʝʥʥʦʝ ʠʟ ʠʥʩʪʨʫʤʝʥʪʘ, ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʪʦʣʴʢʦ 

ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʊʦʛʜʘ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ ʚ ʜʘʥʥʦʤ ʦʢʥʝ, ʥʘ ʫʨʦʚʥʝ 

ʧʨʠʣʦʞʝʥʠʷ, ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʨʘʙʦʪʫ ʚʩʝʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

 

 ʑʝʣʢʥʠʪʝ ʥʘ ʩʪʨʝʣʢʝ ʚ ʧʦʣʝ ʨʷʜʦʤ ʩʦ ʩʪʨʦʯʢʦʡ ʕʢʩʪʝʥʪ ʦʙʨʘʙʦʪʢʠ.  
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 ʀʟ ʩʧʠʩʢʘ ʚʳʙʝʨʠʪʝ ʈʘʤʢʘ. 

 ʅʘʞʤʠʪʝ OK ʚ ʦʢʥʝ ʇʘʨʘʤʝʪʨʳ ʩʨʝʜʳ. 

 

ʊʝʧʝʨʴ ʚʳ ʨʘʩʩʯʠʪʘʝʪʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʜʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʠ ʦʧʨʝʜʝʣʠʪʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠʟ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʚ ʩʪʦʨʦʥʫ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. 

 

 ɺ ʜʝʨʝʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʡʜʠʪʝ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʀʥʩʪʨʫʤʝʥʪʳ Spatial 

Analyst. 

 ʅʘʡʜʠʪʝ ʠ ʨʘʟʚʝʨʥʠʪʝ ʧʦʜʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʈʘʩʩʪʦʷʥʠʝ (Distance). 

 ʅʘʡʜʠʪʝ ʠ ʟʘʧʫʩʪʠʪʝ ʠʥʩʪʨʫʤʝʥʪ ʅʘʢʦʧʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

 ʑʝʣʢʥʠʪʝ ʥʘ ʩʪʨʝʣʢʝ ʚʥʠʟ ʚ ʩʪʨʦʢʝ ɺʭʦʜʥʳʝ ʨʘʩʪʨʦʚʳʝ ʠʣʠ ʚʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ 

ʠʩʪʦʯʥʠʢʘ ʠ ʚʳʙʝʨʠʪʝ ʩʣʦʡ, ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ. 
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 ɺ ʩʪʨʦʢʝ ɺʳʭʦʜʥʦʡ ʨʘʩʪʨ ʥʘʢʦʧʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʫʢʘʞʠʪʝ ʧʫʪʴ ʢ ʙʘʟʝ ʛʝʦʜʘʥʥʳʭ 

ex2.gdb ʚ ʚʘʰʝʤ ʨʘʙʦʯʝʤ ʢʘʪʘʣʦʛʝ ʠ ʩʦʭʨʘʥʠʪʝ ʚ ʥʝʝ ʚʳʭʦʜʥʦʡ ʨʘʩʪʨ ʧʦʜ ʠʤʝʥʝʤ 

towns_distance. 

 ɺ ʩʪʨʦʢʝ ɺʳʭʦʜʥʦʡ ʨʘʩʪʨ ʦʙʨʘʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʫʢʘʞʠʪʝ ʧʫʪʴ ʢ ʙʘʟʝ ʛʝʦʜʘʥʥʳʭ 

ex2.gdb ʚ ʚʘʰʝʤ ʨʘʙʦʯʝʤ ʢʘʪʘʣʦʛʝ ʠ ʩʦʭʨʘʥʠʪʝ ʚ ʥʝʝ ʚʳʭʦʜʥʦʡ ʨʘʩʪʨ ʧʦʜ ʠʤʝʥʝʤ 

towns_direction. 

 ʅʘʞʤʠʪʝ ɿʘʧʫʩʪʠʪʴ. 

 

ɺʳʭʦʜʥʳʝ ʨʘʩʪʨʳ ʨʘʩʩʪʦʷʥʠʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʧʘʥʝʣʠ ʉʦʜʝʨʞʘʥʠʝ ʠ ʚ ʦʢʥʝ ʧʨʦʩʤʦʪʨʘ ʚ 

ʚʠʜʝ ʜʚʫʭ ʥʦʚʭr ʩʣʦʝʚ. ɺ ʨʘʩʪʨʝ ʨʘʩʩʪʦʷʥʠʡ ʟʥʘʯʝʥʠʝʤ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʷʚʣʷʝʪʩʷ 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʜʦ ʮʝʥʪʨʘ ʜʘʥʥʦʡ ʷʯʝʡʢʠé 

 

éʘ ʚ ʨʘʩʪʨʝ ʥʘʧʨʘʚʣʝʥʠʷ ʟʥʘʯʝʥʠʝʤ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʢ ʥʘʩʝʣʝʥʥʦʤʫ 

ʧʫʥʢʪʫ ʠʟ ʮʝʥʪʨʘ ʜʘʥʥʦʡ ʷʯʝʡʢʠ. 

 

 

 ʀʟʤʝʥʠʪʝ ʪʝʢʫʱʠʝ ʥʘʟʚʘʥʠʷ ʥʦʚʳʭ ʩʣʦʝʚ ʥʘ çʈʘʩʩʪʦʷʥʠʝ ʧʦ ʧʨʷʤʦʡè ʠ 

çʅʘʧʨʘʚʣʝʥʠʝ ʧʦ ʧʨʷʤʦʡè. 
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ɼʘʣʝʝ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʠʥʩʪʨʫʤʝʥʪ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʩʩʪʦʷʥʠʶ, ʯʪʦʙr ʩʦʟʜʘʪʴ ʨʘʩʪʨ ʩʦ 

ʟʥʘʯʝʥʠʝʤ ʙʣʠʞʘʡʰʝʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ. 

 ʅʘʡʜʠʪʝ ʚ ʧʦʜʥʘʙʦʨʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʈʘʩʩʪʦʷʥʠʝ ʠʥʩʪʨʫʤʝʥʪ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ 

ʨʘʩʩʪʦʷʥʠʶ ʠ ʟʘʧʫʩʪʠʪʝ ʝʛʦ. 

 ɺ ʩʪʨʦʢʝ ɺʭʦʜʥʳʝ ʨʘʩʪʨʦʚʳʝ ʠʣʠ ʚʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ ʠʩʪʦʯʥʠʢʘ ʚʳʙʝʨʠʪʝ ɻʦʨʦʜʘ. 

 ɺ ʩʪʨʦʢʝ ɺ ʭrʦʜʥʦʡ ʨʘʩʪʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʨʘʩʩʪʦʷʥʠʶ ʫʢʘʞʠʪʝ ʧʫʪʴ ʜʦ ʙʘʟʳ 

ʛʝʦʜʘʥʥʳʭ ex2.gdb ʚ ʩʚʦʝʤ ʨʘʙʦʯʝʤ ʢʘʪʘʣʦʛʝ ʠ ʩʦʭʨʘʥʠʪʝ ʚ ʥʝʝ ʚʳʭʦʜʥʦʡ ʨʘʩʪʨ ʧʦʜ 

ʠʤʝʥʝʤ allocation. 

 ʅʘʞʤʠʪʝ ɿʘʧʫʩʪʠʪʴ. 

ʅʘ ʢʘʨʪʫ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥ ʥʦʚʳʡ ʨʘʩʪʨʦʚʳʡ ʩʣʦʡ. 

 

 ʀʟʤʝʥʠʪʝ ʪʝʢʫʱʝʝ ʥʘʟʚʘʥʠʝ ʩʣʦ̫ ʥʘ çʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʧʨʷʤʦʡè. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ: 

1) ʂʘʢʘʷ ʛʨʫʧʧʘ, ˉ3 ʠʣʠ ˉ4, ʥʘʭʦʜʠʪʩʷ ʙʣʠʞʝ ʢ ʅʦʚʦʰʝʰʤʠʥʩʢʫ? 

2) ʂ ʢʘʢʦʤʫ ʛʦʨʦʜʫ ʙʣʠʞʝ ʚʩʝʛʦ ʥʘʭʦʜʠʪʩʷ ʛʨʫʧʧʘ ˉ1? 

3) ɺ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʣʞʥʘ ʜʚʠʛʘʪʴʩʷ ʛʨʫʧʧʘ ˉ5, ʯʪʦʙʳ ʧʦʧʘʩʪʴ ʚ ʧʦʩʝʣʦʢ ʈʫʩʩʢʠʡ 

ɸʢʪʘ?h 

4) ʉ ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʚ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʣʞʥʘ ʜʚʠʛʘʪʴʩʷ ʛʨʫʧʧʘ ˉ2, ʯʪʦʙʳ 

ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʛʨʫʧʧʝ ˉ1, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʛʨʫʧʧʘ ˉ1 ʦʩʪʘʥʦʚʠʪʩʷ ʥʘ ʧʨʠʚʘʣ ʠ ʙʫʜʝʪ 

ʦʪʜʳʭʘʪʴ ʠ ʞʜʘʪʴ ʛʨʫʧʧʫ ˉ2 ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʪʦʨʘ ʯʘʩʦʚ? 

 

ʋʧʨʘʞʥʝʥʠʝ 2E: ʈʘʩʩʪʦʷʥʠʝ ʩʦ ʚʟʚʝʰʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ. ʇʦʠʩʢ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ 

ɺ ʵʪʦʤ ʫʧʨʘʞʥʝʥʠʠ ʚʳ ʥʘʫʯʠʪʝʩʴ ʨʘʩʩʯʠʪʳʚʘʪʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʩ ʫʯʝʪʦʤ 

ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ ʢʨʘʪʯʘʡʰʠʝ ʧʫʪʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʠʥʪʝʨʝʩʘ. 

 

ʅʝʩʢʦʣʴʢʦ ʫʩʣʦʞʥʠʤ ʟʘʜʘʯʫ, ʧʨʝʜʣʦʞʝʥʥʫʶ ʚ ʫʧʨʘʞʥʝʥʠʠ 2d, ʠ ʧʦʪʨʝʙʫʝʤ, ʯʪʦʙʳ 

ʨʘʩʩʪʦʷʥʠʷ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʩ ʫʯʝʪʦʤ ʧʨʦʜʚʠʞʝʥʠʷ ʧʦ ʤʝʩʪʥʦʩʪʠ ʨʘʟʥʦʛʦ ʪʠʧʘ. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ, ʭʦʪʷ ʠ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʪʫʨʠʩʪʦʚ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʤʝʜʣʷʶʪ 

ʩʢʦʨʦʩʪʴ ʠʭ ʧʝʨʝʜʚʠʞʝʥʠʷ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠ ̫ʯʝʨʝʟ ʣʝʩ ʚ 4 ʨʘʟʘ 

ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦ ʦʪʢʨʳʪʦʡ ʤʝʩʪʥʦʩʪʠ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʦʤ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, 

ʚʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʧʝʜʘʥʩʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʢʘʞʜʘʷ ʷʯʝʡʢʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʠʤʝʪʴ 

ʟʥʘʯʝʥʠʝ 1 ʠʣʠ 4: 1 ï ʜʣʷ ʷʯʝʝʢ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʪʢʨʳʪʳʝ ʪʝʨʨʠʪʦʨʠʠ, 4 ï ʜʣʷ ʷʯʝʝʢ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʣʝʩ. 
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 ɺ ʧʨʦʝʢʪʝ ex2.aprx ʦʪʢʨʦʡʪʝ ʛʦʪʦʚʫʶ ʢʘʨʪʫ ʋʧʨʘʞʥʝʥʠʝ 2e. 

 

ɺʳ ʚʠʜʠʪʝ ʪʫ ʞʝ ʩʘʤʫʶ ʢʘʨʪʫ, ʯʪʦ ʠ ʚ ʫʧʨʘʞʥʝʥʠʠ 2d, ʥʦ ʩʣʦʡ çʃʝʩè ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝ 

ʚʝʢʪʦʨʥʳʤ, ʘ ʨʘʩʪʨʦʚʳʤ ʥʘʙʦʨʦʤ ʜʘʥʥʳʭ. ʕʪʦʪ ʨʘʩʪʨʦʚʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʚʳ ʙʫʜʝʪʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʩʯʝʪʘ ʢʘʨʪ ʨʘʩʩʪʦʷʥʠʡ ʩʦ ʚʟʚʝʰʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ. 

ʂʘʨʪʘ ʨʘʩʩʪʦʷʥʠʷ ʩʦ ʚʟʚʝʰʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʦʪʨʘʞʘʝʪ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʤʠʥʠʤʘʣʴʥʫʶ 

ʥʘʢʦʧʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʜʦ ʙʣʠʞʘʡʰʝʛʦ (ʪʦ ʝʩʪʴ ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʦʛʦ) 

ʠʩʪʦʯʥʠʢʘ. ʉʪʦʠʤʦʩʪʴʶ ʤʦʞʝʪ ʙʳʪʴ ʚʨʝʤʷ, ʜʝʥʴʛʠ ʠʣʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. ʌʫʥʢʮʠʠ, 

ʩʦʟʜʘʶʱʠʝ ʢʘʨʪʫ ʨʘʩʩʪʦʷʥʠʷ ʩʦ ʚʟʚʝʰʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʘʥʘʣʦʛʠʯʥʳ ʬʫʥʢʮʠʷʤ 

ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʧʨʷʤʦʡ, ʥʦ ʚʤʝʩʪʦ ʚʳʯʠʩʣʝʥʠʷ ʧʨʷʤʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʜʥʦʡ ʪʦʯʢʠ ʜʦ 

ʜʨʫʛʦʡ ʦʥʠ ʚʳʯʠʩʣʷʶʪ ʩʫʤʤʘʨʥʫʶ ʩʪʦʠʤʦʩʪʴ ʧʨʦʭʦʜʘ ʯʝʨʝʟ ʢʘʞʜʫʶ ʷʯʝʡʢʫ ʥʘ ʧʫʪʠ ʢ 

ʙʣʠʞʘʡʰʝʤʫ ʠʩʪʦʯʥʠʢʫ, ʜʝʣʘʷ ʵʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʣʠʥʳ ʧʫʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʧʨʦʭʦʜʘ (ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʪʦʠʤʦʩʪʴ ʧʨʦʭʦʜʘ ʧʦ ʦʪʢʨʳʪʦʡ ʤʝʩʪʥʦʩʪʠ ʨʘʚʥʘ 1, ʩʪʦʠʤʦʩʪʴ ʧʨʦʭʦʜʘ 

ʯʝʨʝʟ ʣʝʩ ʨʘʚʥʘ 4). 

 

ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʚ ʇʘʨʘʤʝʪʨʘʭ ʩʨʝʜʳ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʪʝʥʪʘ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʥ ʵʢʩʪʝʥʪ 

ʩʣʦʷ ʈʘʤʢʘ. 

 

ʊʝʧʝʨʴ ʚʳ ʚʳʯʠʩʣʠʪʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ 

ʧʨʦʜʚʠʞʝʥʠʷ ʧʦ ʨʘʟʣʠʯʥʦʡ ʤʝʩʪʥʦʩʪʠ. 

 ɺ ʜʝʨʝʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʡʜʠʪʝ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʀʥʩʪʨʫʤʝʥʪʳ Spatial 

Analyst. 

 ʅʘʡʜʠʪʝ ʠ ʨʘʟʚʝʨʥʠʪʝ ʧʦʜʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʈʘʩʩʪʦʷʥʠʝ. 

 ʅʘʡʜʠʪʝ ʠ ʟʘʧʫʩʪʠʪʝ ʠʥʩʪʨʫʤʝʥʪ ʅʘʢʦʧʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

 ɺ ʩʪʨʦʢʝ ɺʭʦʜʥʳʝ ʨʘʩʪʨʦʚʳʝ ʠʣʠ ʚʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ ʠʩʪʦʯʥʠʢʘ ʚʳʙʝʨʠʪʝ ɻʦʨʦʜʘ. 

 ɺ ʩʪʨʦʢʝ ɺʭʦʜʥʦʡ ʨʘʩʪʨ ʩʪʦʠʤʦʩʪʠ ʚʳʙʝʨʠʪʝ ʃʝʩ. 

 ɺ ʩʪʨʦʢʝ ɺʳʭʦʜʥʦʡ ʨʘʩʪʨ ʥʘʢʦʧʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʚʚʝʜʠʪʝ ʧʫʪʴ ʢ ʙʘʟʝ ʛʝʦʜʘʥʥʳʭ 

ex2.gdb ʚ ʩʚʦʝʤ ʨʘʙʦʯʝʤ ʢʘʪʘʣʦʛʝ ʠ ʩʦʭʨʘʥʠʪʝ ʚ ʥʝʝ ʚʳʭʦʜʥʦʡ ʨʘʩʪʨ ʧʦʜ ʠʤʝʥʝʤ 

distance_2e. 

 ɺ ʩʪʨʦʢʝ ɺʳʭʦʜʥʦʡ ʨʘʩʪʨ ʦʙʨʘʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʚʝʜʠʪʝ ʧʫʪʴ ʢ ʙʘʟʝ ʛʝʦʜʘʥʥʳʭ 

ex2.gdb ʚ ʩʚʦʝʤ ʨʘʙʦʯʝʤ ʢʘʪʘʣʦʛʝ ʠ ʩʦʭʨʘʥʠʪʝ ʚ ʥʝʝ ʚʳʭʦʜʥʦʡ ʨʘʩʪʨ ʧʦʜ ʠʤʝʥʝʤ 

direction_2e.  

ʈʘʩʪʨ ʥʘʧʨʘʚʣʝʥʠʡ ʢ ʙʣʠʞʘʡʰʝʤʫ ʠʩʪʦʯʥʠʢʫ ʥʘʤ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ 

ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ, ʨʘʩʩʯʠʪʳʚʘʶʱʠʡʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʆʧʪʠʤʘʣʴʥʳʡ ʧʫʪ ɹʢʘʢ ʨʘʩʪʨ. 

 ʅʘʞʤʠʪʝ ɿʘʧʫʩʪʠʪʴ. 

 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʨʘʩʪʨʳ ʦʪʦʙʨʘʟʷʪʩʷ ʚ ʪʘʙʣʠʮʝ ʉʦʜʝʨʞʘʥʠʝ ʠ ʚ ʦʢʥʝ ʧʨʦʩʤʦʪʨʘ ʢʘʢ ʜʚʘ 

ʥʦʚʳʭ ʩʣʦʷ. 

 



19 

 
 

 
 

 ʀʟʤʝʥʠʪʝ ʪʝʢʫʱʠʝ ʥʘʟʚʘʥʠʷ ʩʣʦʝʚ: çdistance_2ʝè ʥʘ çʈʘʩʩʪʦʷʥʠʝ ʩʦ ʚʟʚʝʰʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʴʶè, çdirection_2ʝè ʥʘ çʅʘʧʨʘʚʣʝʥʠʝ ʩʦ ʚʟʚʝʰʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶè. 

× ʉʨʘʚʥʠʪʝ ʨʘʩʪʨʳ ʨʘʩʩʪʦʷʥʠʡ ʧʦ ʧʨʷʤʦʡ ʠ ʨʘʩʩʪʦʷʥʠʡ ʩʦ ʚʟʚʝʰʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʘ 

ʪʘʢʞʝ ʨʘʩʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʠ ʙʝʟ ʫʯʝʪʘ ʩʪʦʠʤʦʩʪʠ 

ʧʨʦʜʚʠʞʝʥʠʷ.  

 

ɺʳ ʫʚʠʜʠʪʝ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʩ ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʚʠʞʝʥʠʷ, 

ʧʨʝʪʝʨʧʝʚʘʶʪ ʥʘʠʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚʙʣʠʟʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ. 

ʎʝʣʴʶ ʨʘʩʯʝʪʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ. 

ʂʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʚʝʜʝʪ ʠʟ ʪʦʯʢʠ ʥʘʟʥʘʯʝʥʠʷ ʢ 

ʠʩʪʦʯʥʠʢʫ ʠ ʠʤʝʝʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʤʠʥʠʤʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʚ ʢʘʢʦʤ 

ʦʧʨʝʜʝʣʝʥʘ ñʩʪʦʠʤʦʩʪʴò ʚ ʠʩʭʦʜʥʦʤ ʨʘʩʪʨʝ ʩʪʦʠʤʦʩʪʠ.  

ɺ  r ʙʫʜʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʬʫʥʢʮʠʶ ʜʣʷ ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʠʭ ʧʫʪʝʡ ʦʪ ʪʝʢʫʱʝʛʦ 

ʧʦʣʦʞʝʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʜʦ ʙʣʠʞʘʡʰʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

 

 ɺ ʜʝʨʝʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʡʜʠʪʝ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ Spatial Analyst. 

 ʅʘʡʜʠʪʝ ʠ ʨʘʟʚʝʨʥʠʪʝ ʧʦʜʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʈʘʩʩʪʦʷʥʠʝ. 

 ʅʘʡʜʠʪʝ ʠ ʟʘʧʫʩʪʠʪʝ ʠʥʩʪʨʫʤʝʥʪ ʆʧʪʠʤʘʣʴʥʳʡ ʧʫʪʴ ʢʘʢ ʣʠʥʠʷ. 

 ɺ ʩʪʨʦʢʝ ɺʭʦʜʥʳʝ ʨʘʩʪʨʦʚʳʝ ʠʣʠ ʚʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ ʥʘʟʥʘʯʝʥʠʷ ʚʙrʝʨʠʪʝ ʩʣʦʡ, 

ʩʦʜʝʨʞʘʱʠʡ ʧʫʥʢʪʳ ʥʘʟʥʘʯʝʥʠʷ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʊʫʨʠʩʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ). 



20 

 ɺ ʩʪʨʦʢʝ ɺʭʦʜʥʦʡ ʨʘʩʪʨ ʥʘʢʦʧʣʝʥʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʚʳʙʝʨʠʪʝ ʨʘʩʪʨ, ʢʦʪʦʨʳʡ ʚʳ 

ʭʦʪʠʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʃʝʩ). 

 ɺ ʩʪʨʦʢʝ ɺʭʦʜʥʦʡ ʨʘʩʪʨ ʦʙʨʘʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʙʝʨʠʪʝ ʨʘʩʪʨ, ʢʦʪʦʨʳʡ ʚʳ 

ʭʦʪʠʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ (çʅʘʧʨʘʚʣʝʥʠʝ ʩʦ ʚʟʚʝʰʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶè). 

 ɺ ʩʪʨʦʢʝ ɺʳʭʦʜʥʦʡ ʦʧʪʠʤʘʣʴʥʳʡ ʧʫʪʴ ʢʘʢ ʦʙʲʝʢʪ ʚʚʝʜʠʪʝ ʧʫʪʴ ʢ ʙʘʟʝ ʛʝʦʜʘʥʥʳʭ 

ex2.gdb ʚ ʩʚʦʝʤ ʨʘʙʦʯʝʤ ʢʘʪʘʣʦʛʝ ʠ ʩʦʭʨʘʥʠʪʝ ʚ ʥʝʝ ʚʳʭʦʜʥʦʡ ʨʘʩʪʨ ʧʦʜ ʠʤʝʥʝʤ 

cost_path. 

 ɺ ʩʪʨʦʢʝ ʊʠʧ ʧʫʪʠ ʚʳʙʝʨʠʪʝ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʩʢʦʣʴʢʦ 

ʧʫʪʝʡ ʚʳ ʭʦʪʠʪʝ ʚʳʯʠʩʣʠʪʴ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʦʧʮʠʷ ʂʘʞʜʘʷ ʟʦʥʘ). ʊʠʧ 

ʂʘʞʜʘʷ ʷʯʝʡʢʘ ʥʘʭʦʜʠʪ ʧʫʪʴ ʜʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʚ ʢʘʞʜʦʡ ʟʦʥʝ, ʪ.ʝ. ʜʣʷ ʢʘʞʜʦʡ 

ʷʯʝʡʢʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʚʳʯʠʩʣʷʝʪʩʷ ʩʚʦʡ ʧʫʪʴ. ʊʠʧ ʂʘʞʜʘʷ ʟʦʥʘ ʥʘʭʦʜʠʪ 

ʦʜʠʥ ʧʫʪʴ ʩ ʥʘʠʤʝʥʴʰʝʡ ʩʪʦʠʤʦʩʪʴʶ ʜʣʷ ʢʘʞʜʦʡ ʟʦʥʳ, ʪ.ʝ. ʜʣʷ ʢʘʞʜʦʡ 

ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʚʳʯʠʩʣʷʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʧʫʪʴ. ʊʠʧ ʆʜʠʥ ʥʘʠʣʫʯʰʠʡ 

ʥʘʭʦʜʠʪ ʦʜʠʥ ʧʫʪʴ ʩ ʥʘʠʤʝʥʴʰʝʡ ʩʪʦʠʤʦʩʪʴʶ ʜʣʷ ʚʩʝʭ ʟʦʥ, ʪ.ʝ. ʚʳʯʠʩʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʦʜʠʥ ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʦʪ ʦʜʥʦʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʛʦʨʦʜʘ. 

 ʅʘʞʤʠʪʝ ɿʘʧʫʩʪʠʪʴ. 

 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʩʯʝʪʘ ʥʘ ʢʘʨʪʝ ʧʦʷʚʠʪʩʷ ʣʠʥʝʡʥʳʡ ʩʣʦʡ ʢʨʘʪʯʘʡʰʠʭ ʤʘʨʰʨʫʪʦʚ. 

ʇʝʨʝʡʜʠʪʝ ʚ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩʠʤʚʦʣʦʚ ʠ ʠʟʤʝʥʠʪʝ ʰʠʨʠʥʫ ʣʠʥʠʠ ʩ 1 ʥʘ 2. 

 

 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʫʪʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʭʦʜʷʪ ʣʝʩʥʳʝ 

ʤʘʩʩʠʚʳ ʠʣʠ ʩʪʘʨʘʶʪʩʷ ʧʝʨʝʩʝʯʴ ʠʭ ʚ ʥʘʠʙʦʣʝʝ ʫʟʢʦʡ ʯʘʩʪʠ. 

 

× ɺ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʠʪʝ ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ 

ʏʝʨʝʤʰʘʥ ʠ ʈʫʩʩʢʠʡ ɸʢʪʘʰ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʫʡʪʝ ʨʝʟʫʣʴʪʘʪ ʩʚʦʝʡ ʨʘʙʦʪʳ 

ʧʨʝʧʦʜʘʚʘʪʝʣʶ. 
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ʋʧʨʘʞʥʝʥʠʝ 3: ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʋʧʨʘʞʥʝʥʠʝ 3ɸ. ʇʣʦʪʥʦʩʪʴ ʣʠʥʠʡ 

ɺ ʵʪʦʤ ʫʧʨʘʞʥʝʥʠʠ ʚʳ ʥʘʫʯʠʪʝʩʴ ʩʪʨʦʠʪʴ ʢʘʨʪʳ ʧʣʦʪʥʦʩʪʠ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʩ 

ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ ʇʣʦʪʥʦʩʪʴ ʣʠʥʠʡ ʤʦʜʫʣʷ Spatial Analyst.  

ɺʳ ʙʫʜʝʪʝ ʩʨʘʚʥʠʚʘʪʴ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʜʚʫʭ 

ʫʯʘʩʪʢʦʚ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʣʦʪʥʦʩʪʴʶ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ 

ʧʨʦʬʠʣʝʡ. 
 

 ʆʪʢʨʦʡʪʝ ʛʦʪʦʚʳʡ ʧʨʦʝʢʪ ex3.aprx ʠʟ ʚʘhʝʛʦ ʨʘʙʦʯʝʛʦ ʢʘʪʘʣʦʛʘ 

D:\GIS2\Workspace\UserName\exercises\. ɺ ʧʨʦʝʢʪʝ ʦʪʢʨʦʡʪʝ ʢʘʨʪʫ ʋʧʨʘʞʥʝʥʠʝ 3a. 

ɺʳ ʚʠʜʠʪʝ ʥʘ ʢʘʨʪʝ ʜʚʘ ʫʯʘʩʪʢʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʳʭ ʛʝʦʬʠʟʠʢʠ ʧʣʘʥʠʨʫʶʪ ʧʨʦʚʝʩʪʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʢʘʞʝʪʩʷ, ʯʪʦ ʫʯʘʩʪʦʢ ˉ1 ʠʟʫʯʝʥ ʙʦʣʝʝ ʧʦʣʥʦ, ʪ.ʢ. ʧʨʦʬʠʣʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʠ ʯʘʱʝ, ʯʝʤ ʥʘ ʫʯʘʩʪʢʝ ˉ2. ɺʳ ʧʨʦʚʝʨʠʪʝ ʵʪʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʩʦʟʜʘʚʘʷ ʠ ʘʥʘʣʠʟʠʨʫʷ ʢʘʨʪʳ ʧʣʦʪʥʦʩʪʠ. 
 

 ɺ ʜʝʨʝʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʡʜʠʪʝ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʀʥʩʪʨʫʤʝʥʪʳ Spatial 

Analyst. 

 ʅʘʡʜʠʪʝ ʠ ʨʘʟʚʝʨʥʠʪʝ ʧʦʜʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʇʣʦʪʥʦʩʪʴ. 

 ʅʘʡʜʠʪʝ ʠ ʟʘʧʫʩʪʠʪʝ ʠʥʩʪʨʫʤʝʥʪ ʇʣʦʪʥʦʩʪʴ ʣʠʥʠʡ. 

 

 ɺ ʩʪʨʦʢʝ ɺʭʦʜʥʳʝ ʣʠʥʝʡʥʳʝ ʦʙʲʝʢʪʳ ʚʳʙʝʨʠʪʝ ʉʝʡʩʤʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʫʯʘʩʪʢʘ 

ˉ1. 

 ʇʘʨʘʤʝʪʨ ʇʦʣʝ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʩʪʘʚʴʪʝ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

 ɺ ʩʪʨʦʢʝ ɺʳʭʦʜʥʦʡ ʨʘʩʪʨ ʚʚʝʜʠʪʝ ʧʫʪʴ ʢ ʙʘʟʝ ʛʝʦʜʘʥʥʳʭ ex3.gdb ʚ ʩʚʦʝʤ ʨʘʙʦʯʝʤ 

ʢʘʪʘʣʦʛʝ ʠ ʩʦʭʨʘʥʠʪʝ ʚ ʥʝʝ ʚʳʭʦʜʥʦʡ ʨʘʩʪʨ ʧʦʜ ʠʤʝʥʝʤ dens1. 

 ɿʘʜʘʡʪʝ ʨʘʟʤʝʨ ʚʳʭʦʜʥʦʡ ʷʯʝʡʢʠ ʨʘʚʥʳʤ 100 ʤ. ɽʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʢʘʨʪʳ ʷʚʣʷʝʪʩʷ ʤʝʪʨ. ʇʦʵʪʦʤʫ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ 

ʚʳʭʦʜʥʦʛʦ ʨʘʩʪʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʤʝʪʨʘʭ. 

 ʈʘʜʠʫʩ ʧʦʠʩʢʘ ʫʩʪʘʥʦʚʠʪʝ ʨʘʚʥʳʤ 1000 ʤ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮ ʧʣʦʱʘʜʠ ï 

ʢʚʘʜʨʘʪʥʳʝ ʢʠʣʦʤʝʪʨʳ. ʇʨʠ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʚʳʭʦʜʥʦʛʦ 

ʨʘʩʪʨʘ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʣʦʪʥʦʩʪʴ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʤ/ʢʤ2 ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ʨʘʜʠʫʩʦʤ 1 ʢʤ. 

 ʑʝʣʢʥʠʪʝ ʇʘʨʘʤʝʪʨʳ ʩʨʝʜʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʠʥʩʪʨʫʤʝʥʪʘ. 
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ʆʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʚ r ʫʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʦʛʨʘʥʠʯʠʚʘʪʴ ʦʙʣʘʩʪʴ ʨʘʩʯʝʪʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʩʪʨʘ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʘʟʳʚʘʝʪʩʷ ʤʘʩʢʘ 

ʘʥʘʣʠʟʘ. 

 

 ɺ ʨʘʟʜʝʣʝ ɸʥʘʣʠʟ ʨʘʩʪʨʘ ʚ ʩʪʨʦʢʝ ʄʘʩʢʘ ʚʳʙʝʨʠʪʝ ɻʨʘʥʠʮʘ ʫʯʘʩʪʢʘ ˉ1. 

 ʅʘʞʤʠʪʝ ɿʘʧʫʩʪʠʪʴ. 
 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʩʯʝʪʘ ʥʘ ʢʘʨʪʝ ʠ ʥʘ ʧʘʥʝʣʠ ʉʦʜʝʨʞʘʥʠʝ ʧʦʷʚʠʪʩʷ ʨʘʩʪʨ, 

ʧʦʢʘʟʳʚʘʶʱʠʡ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʬʠʣʝʡ ʥʘ ʦʜʠʥ ʢʚʘʜʨʘʪʥʳʡ ʢʠʣʦʤʝʪʨ ʚ 

ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ ʋʯʘʩʪʢʘ ˉ1. 

 ʀʟʤʝʥʠʪʝ ʠʤʷ ʵʪʦʛʦ ʨʘʩʪʨʦʚʦʛʦ ʩʣʦʷ ʥʘ çʇʣʦʪʥʦʩʪʴ ʣʠʥʠʡ 1è. 

 ʆʪʢʣʶʯʠʪʝ ʩʣʦʡ çʉʝʡʩʤʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʫʯʘʩʪʢʘ ˉ1è, ʯʪʦʙʳ ʣʫʯʰʝ ʨʘʩʩʤʦʪʨʝʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʨʘ. 

 
ʈʘʩʪʨ ʧʣʦʪʥʦʩʪʠ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʥʠʡ ʧʨʦʬʠʣʝʡ 

ʥʘ ʧʣʦʱʘʜʠ ʨʘʙʦʪ: ʟʦʥʳ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʡʩʤʦʧʨʦʬʠʣʝʡ ʩʦʩʝʜʩʪʚʫʶʪ ʩ ʟʦʥʘʤʠ 

ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ɺʦʟʤʦʞʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʬʠʣʝʡ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʪʦʧʦʛʨʘʬʠʠ ʪʝʨʨʠʪʦʨʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʣʝʩʘ ʠ ʙʦʣʦʪʘ, ʧʝʨʝʩʝʯʝʥʥʘʷ ʤʝʩʪʥʦʩʪʴ, ʨʝʢʠ ʠ ʦʟʝʨʘ, ʩʝʣʴʭʦʟʫʛʦʜʠʷ ï ʚʩʝ 

ʵʪʠ ʦʙʲʝʢʪʳ ʩʦʟʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ 

ʧʨʦʬʠʣʝʡ. ɼʣʷ ʧʦʠʩʢʘ ʧʨʠʯʠʥ, ʚʳʟʳʚʘʶʱʠʭ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢʘʨʪʳ 

ʧʣʦʪʥʦʩʪʝʡ ʩʨʘʚʥʠʚʘʶʪ ʩ ʜʨʫʛʠʤʠ ʧʦʢʨʳʪʠʷʤʠ, ʠʩʧʦʣʴʟʫʷ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ 

ʥʘʣʦʞʝʥʠʷ. ʆʧʝʨʘʮʠʠ ʥʘʣʦʞʝʥʠʷ ʙʫʜʫʪ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʟʜʝʣʘʭ 4 ʠ 5. ɸ ʧʦʢʘ 

ʦʛʨʘʥʠʯʠʤʩʷ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʨʦʩʪʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. 

ʀʩʩʣʝʜʫʷ ʩʚʦʡʩʪʚʘ ʨʘʩʪʨʘ, ʚʳ ʤʦʞʝʪʝ, ʥʘʧʨʠʤʝʨ, ʫʟʥʘʪʴ ʩʨʝʜʥʶʶ ʧʣʦʪʥʦʩʪʴ ʣʠʥʠʡ ʥʘ 

ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʨʘʙʦʪ.  

 

 ʑʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʥʘʟʚʘʥʠʠ ʩʣʦ̫ çʇʣʦʪʥʦʩʪʴ ʣʠʥʠʡ 1è, ʚʳʙʝʨʠʪʝ 

ʩʪʨʦʢʫ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʉʚʦʡʩʪʚʘ. 

 ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʱʝʣʢʥʠʪʝ ʥʘ ʟʘʢʣʘʜʢʝ ʀʩʪʦʯʥʠʢ. 

 ʈʘʟʚʝʨʥʠʪʝ ʨʘʟʜʝʣ ʉʪʘʪʠʩʪʠʢʘ. 

ɺʳ ʚʠʜʠʪʝ ʦʩʥʦʚʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʟʥʘʯʝʥʠʷʤ ʷʯʝʝʢ 

ʨʘʩʪʨʘ. 
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ: 

1) ʂʘʢʦʚʘ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʧʨʦʬʠʣʝʡ ʥʘ ʧʣʦʱʘʜʠ 

ʋʯʘʩʪʢʘ ˉ1?  

 

× ɺ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦʩʪʨʦʡʪʝ ʢʘʨʪʫ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʬʠʣʝʡ ʥʘ ʋʯʘʩʪʢʝ ˉ2 (ʨʘʟʤʝʨ ʚʳʭʦʜʥʦʡ ʷʯʝʡʢʠ ʠ ʨʘʜʠʫʩ ʧʦʠʩʢʘ ʫʩʪʘʥʦʚʠʪʝ 100 ʠ 

1000 ʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʦʪʚʝʪʴʪʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

2) ʂʘʢʦʚʘ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʧʨʦʬʠʣʝʡ ʥʘ ʧʣʦʱʘʜʠ 

ʋʯʘʩʪʢʘ ˉ2? 

3) ʂʘʢʦʡ ʫʯʘʩʪʦʢ, ˉ1 ʠʣʠ ˉ2, ʠʟʫʯʝʥ ʣʫʯʰʝ? 

 

× ɺʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʫʯʘʩʪʢʦʚ ˉ1 ʠ ˉ2, ʨʘʩʩʯʠʪʘʚ 

ʧʣʦʪʥʦʩʪʴ ʧʨʦʬʠʣʝʡ ʠʥʘʯʝ: ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʳ ʚʩʝʭ ʧʨʦʬʠʣʝʡ ʥʘ 

ʧʣʦʱʘʜʴ ʨʘʙʦʪ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʚʘʤ ʧʦʤʦʛʫʪ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʝ ʚʳ 

ʧʨʠʦʙʨʝʣʠ, ʚʳʧʦʣʥʷʷ ʋʧʨʘʞʥʝʥʠʷ 2a ʠ 2b. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʯʘʩʪʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʬʠʣʝʡ 

ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʫʯʘʩʪʢʦʚ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʩʫʱʝʩʪʚʝʥʝʥ, ʠ ʚʳ ʤʦʞʝʪʝ ʠʤ 

ʧʨʝʥʝʙʨʝʯʴ. 

× ʆʪʚʝʪʴʪʝ ʥʘ ʚʦʧʨʦʩʳ: 

4) ʇʣʦʱʘʜʴ ʢʘʢʦʛʦ ʫʯʘʩʪʢʘ ʙʦʣʴʰʝ? 

5) ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʘ ʉʫʤʤʘ ʜʣʠʥ ʧʨʦʬʠʣʝʡ/ʇʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʋʯʘʩʪʦʢ ˉ ___ 

ʠʟʫʯʝʥ ʣʫʯʰʝ, ʯʝʤ ʋʯʘʩʪʦʢ ˉ ___. 

 

ʋʧʨʘʞʥʝʥʠʝ 3B. ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʠʛʦʥʦʚ 

ɺ ʵʪʦʤ ʫʧʨʘʞʥʝʥʠʠ ʚʳ ʙʫʜʝʪʝ ʠʟʫʯʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʩʪʘʪʠʩʪʠʢʝ ʩʦʝʜʠʥʝʥʠʡ.   

ʀʥʩʪʨʫʤʝʥʪʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʩʠʩʪʝʤʝ ArcGIS Pro ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ. 

ʆʥʠ ʩʦʙʨʘʥʳ ʚ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʘʪʠʩʪʠʢʘ. ɺʳ ʙʫʜʝʪʝ ʨʘʙʦʪʘʪʴ 

ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ʂʣʘʩʪʝʨʠʟʘʮʠʷ c ʚʳʩʦʢʠʤʠ/ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

 

 ɺ ʧʨʦʝʢʪʝ ex3.arpx ʦʪʢʨʦʡʪʝ ʢʘʨʪʫ ʋʧʨʘʞʥʝʥʠʝ 3b. 

 

ɺʳ ʚʠʜʠʪʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʨʘʟʙʠʪʫʶ ʥʘ ʫʯʘʩʪʢʠ (ʧʦʣʷ), ʥʘ ʢʦʪʦʨʳʭ 

ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʫʣʴʪʫʨʳ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ ʘʨʝʥʜʫʶʪʩʷ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ɻʨʘʥʠʮʳ ʘʨʝʥʜʫʝʤʳʭ ʧʣʦʱʘʜʝʡ ʠ ʛʨʘʥʠʮʳ ʧʦʣʝʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʪ. 

ʈʝʥʪʘʙʝʣʴʥʦʝ ʚʝʜʝʥʠʝ ʭʦʟʷʡʩʪʚʘ ʪʨʝʙʫʝʪ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʦʯʚ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚ: ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʛʫʤʫʩʘ, ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ ʠ ʪ.ʜ. 

ɺʢʣʶʯʘʷ ʠ ʚʳʢʣʶʯʘʷ ʦʪʦʙʨʘʞʝʥʠʝ ʩʣʦʝʚ çʉʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘè, çʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷè, 

çʂʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚè, ʚr  ʤʦʞʝʪʝ ʜʘʪʴ ʚʠʟʫʘʣʴʥʫʶ ʦʮʝʥʢʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚ ʧʦ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
 

× ʆʪʚʝʪʴʪʝ ʥʘ ʚʦʧʨʦʩ: 

1) ʂ ʢʘʢʦʤʫ ʚʠʜʫ (ʩʣʫʯʘʡʥʦʝ, ʢʣʘʩʪʝʨʥʦʝ, ʨʘʚʥʦʤʝʨʥʦʝ), ʧʦ ʚʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʪʥʦʩʠʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʝʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʬʦʩʬʦʨʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʝʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʢʘʣʠʷ, ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʝʡ ʧʦ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ? 
 

ɼʘʣʝʝ ʩʚʦʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʚʳ ʧʨʦʚʝʨʠʪʝ, ʠʩʧʦʣʴʟʫʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ. 
 

 ɺ ʜʝʨʝʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʡʜʠʪʝ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʩʪʘʪʠʩʪʠʢʘ. 

 ʅʘʡʜʠʪʝ ʠ ʨʘʟʚʝʨʥʠʪʝ ʧʦʜʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. 
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 ʅʘʡʜʠʪʝ ʠ ʟʘʧʫʩʪʠʪʝ ʠʥʩʪʨʫʤʝʥʪ ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʩ ʚʳʩʦʢʠʤʠ/ʥʠʟʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ (ɻʣʦʙʘʣʴʥʳʡ ʠʥʜʝʢʩ Getis-Ord G). 

 

 
 

 ɺ ʩʪʨʦʢʝ ɺʭʦʜʥʦʡ ʢʣʘʩʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʱʝʣʢʥʠʪʝ ʥʘ ʩʪʨʝʣʢʝ ʚʥʠʟ ʠ 

ʚʳʙʝʨʠʪʝ ʉʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ. 

 ɺ ʩʪʨʦʢʝ ɺʭʦʜʥʦʝ ʧʦʣʝ ʚʳʙʝʨʠʪʝ ʈ (ʚ ʧʦʣʝ çʈè ʘʪʨʠʙʫʪʠʚʥʦʡ ʪʘʙʣʠʮʳ ʩʣʦʷ 

çʉʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘè ʭʨʘʥʷʪʩʷ ʚʝʣʠʯʠʥʳ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʘʭ). 

 ʆʪʤʝʪʴʪʝ ʛʘʣʦʯʢʦʡ ʦʧʮʠʶ ʆʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʛʨʘʬʠʯʝʩʢʠ. 

 ɺ ʩʪʨʦʢʝ ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚʳʙʝʨʠʪʝ ʠʟ ʩʧʠʩʢʘ 

ʊʦʣʴʢʦ ʩʦʚʧʘʜʘʶʱʠʝ ʨʝʙʨʘ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴʩʷ 

ʙʫʜʫʪ ʪʦʣʴʢʦ ʩʤʝʞʥʳʝ ʧʦʣʠʛʦʥʳ (ʪʦ ʝʩʪʴ ʙʫʜʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴʩʷ ʩʪʘʪʠʩʪʠʢʘ 

ʩʦʝʜʠʥʝʥʠʡ). 

 ʆʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʩʪʘʚʴʪʝ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

 ʅʘʞʤʠʪʝ ɿʘʧʫʩʪʠʪʴ. 
 

ɼʘʣʝʝ ʚʳ ʨʘʩʩʤʦʪʨʠʪʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʚʠʜʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ. 

 

ʑʝʣʢʥʠʪʝ ʇʨʦʩʤʦʪʨʝʪʴ ʧʦʜʨʦʙʥʦʩʪʠ ʚʥʠʟʫ ʦʢʥʘ ʠʥʩʪʨʫʤʝʥʪʘ. 

 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʧʨʦʣʠʩʪʘʡʪʝ ʚʥʠʟ ʠ ʥʘʡʜʠʪʝ ʧʫʪʴ ʢ ʢʘʪʘʣʦʛʫ, ʚ ʢʦʪʦʨʳʡ ʙʳʣ 

ʩʦʭʨʘʥʝʥ ʦʪʯʝʪ ʦ ʨʘʙʦʪʝ ʠʥʩʪʨʫʤʝʥʪʘ.  
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ʇʝʨʝʡʜʠʪʝ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʧʫʪʠ ʠ ʦʪʢʨʦʡʪʝ ʬʘʡʣ ʦʪʯʝʪʘ. 

ʋʜʝʣʠʤ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʪʝʦʨʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʳ 

ʧʦʣʫʯʠʣʠ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʝ. ʅʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʛʣʘʩʠʪ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʫʯʘʡʥʦʝ. 

ʅʝ ʫʛʣʫʙʣʷʷʩʴ ʚ ʪʝʦʨʠʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʤʳ ʤʦʞʝʪʝ ʧʨʠʥʷʪʴ ʢʘʢ ʘʧʨʠʦʨʥʦʝ 

ʟʥʘʥʠʝ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʢʨʠʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ 

ʢʦʪʦʨʦʛʦ ʚʳ ʥʝ ʤʦʞʝʪʝ ʧʨʠʥʷʪʴ ʥʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ, ʠ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʚʝʨʛʥʫʪʘ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʥʘʯʝʥʠʝ Z (z-

score). z-score ʠʟʤʝʨʷʝʪʩʷ ʚ ʚʝʣʠʯʠʥʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʠʥʩʪʨʫʤʝʥʪ ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʩ ʚʳʩʦʢʠʤʠ/ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʦʟʚʨʘʱʘʝʪ z-score = 

+2.8, ʪʦ ʵʪʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ, ʢʘʢ +2.8 ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʨʝʜʥʝʛʦ. ʀʥʩʪʨʫʤʝʥʪ 

ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʩ ʚʳʩʦʢʠʤʠ/ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʦʟʚʨʘʱʘʝʪ ʪʘʢʞʝ ʟʥʘʥʠʝ p-value. p-

value ʷʚʣ̫ʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴʶ. ʆʙʝ ʩʪʘʪʠʩʪʠʢʠ, z-score ʠ p-value, ʦʩʥʦʚʘʥʳ ʥʘ ʥʦʨʤʘʣʴʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʣʠʯʠʥ.  

 
ʆʯʝʥʴ ʚʳʩʦʢʦʝ ʠʣʠ ʦʯʝʥʴ ʥʠʟʢʦʝ (ʦʪʨʠʮʘʪʝʣʴʥʦʝ) ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ z-score, 

ʘʩʩʦʮʠʠʨʫʝʤʦʝ ʩ ʦʯʝʥʴ ʤʘʣʝʥʴʢʦʡ ʚʝʣʠʯʠʥʦʡ p-value, ʥʘʭʦʜʠʪʩʷ ʚ çʭʚʦʩʪʦʚʳʭè ʯʘʩʪʷʭ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʂʦʛʜʘ ʚʳ ʚʳʧʦʣʥʷʝʪʝ ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠ ʧʦʣʫʯʘʝʪʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ p-value ʠ ʣʠʙʦ ʦʯʝʥʴ ʚʳʩʦʢʦʝ, ʣʠʙʦ ʦʯʝʥʴ 

ʥʠʟʢʦʝ (ʦʪʨʠʮʘʪʝʣʴʥʦʝ) ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ z-score, ʪʦ ʵʪʦ ʷʚʣʷʝʪʩʷ ʜʣʷ ʚʘʩ ʠʥʜʠʢʘʪʦʨʦʤ 

ʪʦʛʦ, ʯʪʦ ʥʘʙʣʶʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝʩʣʫʯʘʡʥʦʝ ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʝ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʪʚʝʨʛʥʫʪʴ ʥʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ, ʚʳ ʜʦʣʞʥʳ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʥʘ ʪʦʪ 

ʩʣʫʯʘʡ, ʝʩʣʠ ʚʳ ʦʪʚʝʨʛʘʝʪʝ ʥʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ, ʘ ʦʥʘ ʢʘʢ ʨʘʟ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʦʡ. ʉʪʝʧʝʥʴ 

ʨʠʩʢʘ ʯʘʱʝ ʚʩʝʛʦ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʢʨʠʪʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ ʠ/ʠʣʠ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ. 

ʅʘʧʨʠʤʝʨ, ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ z-score ʚ ʩʣʫʯʘʝ 95% ʫʨʦʚʥʷ ʜʦʚʝʨʠʷ ʨʘʚʥʦ -1.96 ʠ +1.96 

ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ. ɿʥʘʯʝʥʠʝ p-value, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʝ ʩ 95% ʫʨʦʚʥʝʤ ʜʦʚʝʨʠ,̫ ʨʘʚʥʦ 

0.05. ɽʩʣʠ ʟʥʘʯʝʥʠʝ z-score ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -1.96 ʜʦ +1.96, p-value ʙʫʜʝʪ ʥʘʤʥʦʛʦ 

ʙʦʣʴʰʝ, ʯʝʤ 0.05, ʠ ʚʳ ʥʝ ʩʤʦʞʝʪʝ ʦʪʚʝʨʛʥʫʪʴ ʚʘʰʫ ʥʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʚʘʰʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʣʫʯʘʡʥʦʝ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ z-score ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ 






















































































































































































