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ɺʉʊʋʇ 

 

ʄʝʪʦʜʠʯʥ ̔ ʚʢʘʟʽʚʢʠ ʨʦʟʨʦʙʣʝʥ ̔ ʚ ʤʝʞʘʭ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

çʌʦʪʦʛʨʘʤʤʝʪʨʽʷ ʪʘ ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷè, ʱʦ ʚʠʢʣʘʜʘʻʪʴʩʷ ʥʘ 3-ʤʫ ʢʫʨʩʽ 

ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 193 ï çɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡè, ʱʦ ʟʥʘʡʦʤʠʪʴ 

ʩʪʫʜʝʥʪʽʚ ʟ ʤʝʪʦʜʘʤʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʪʝʨʠʪʦʨʽʡ, ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥ,̫ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʥʞʝʥʝʨʥʠʭ 

ʩʧʦʨʫʜ; ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ɼɿɿ ʫ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʽ, 

ʟʝʤʝʣʴʥʦʤʫ ʢʘʜʘʩʪʨʽ, ʜʦʨʦʞʥʽʡ ʩʧʨʘʚʽ, ʛʽʜʨʦʪʝʭʥʽʮʽ, ʙʣʘʛʦʫʩʪʨʦʾ ʤʽʩʴʢʠʭ ʽ 

ʩʽʣʴʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʦʩʚʦʻʥʥʽ ʰʝʣʴʬʫ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ ʫ ʩʪʫʜʝʥʪʽʚ-

ʟʝʤʣʝʚʧʦʨʷʜʥʠʢʽʚ ʦʩʥʦʚʥʠʭ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʘʝʨʦ- ʪʘ ʢʦʩʤʽʯʥʠʤʠ ʟʥʽʤʢʘʤʠ, ʾʭ 

ʧʽʜʛʦʪʦʚʮ ̔ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʫʯʘʩʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

(MultiSpeʩ, Erdas Imagine, QGIS).  

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʶ ʫ ʩʪʫʜʝʥʪʽʚ ʟʜʘʪʥʦʩʪʽ ʜʦ ʘʥʘʣʽʟʫ, 

ʚʠʟʥʘʯʝʥʥʶ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ  ̔ʚʠʭʦʚʘʥʥʶ ʽʥʪʝʨʝʩʫ ʜʦ ʜʦʩʣʽʜʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ.  

ɺʠʚʯʝʥʥʷ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʦʧʝʨʝʜʥʽʭ ʟʥʘʥʥʷʭ ʟ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʛʝʦʜʝʟʽʾ, ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʩʪʫʜʝʥʪ ʧʦʚʠʥʝʥ  

ʟʥʘʪʠ: 

ï ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ, ʙʫʜʦʚʫ ʩʫʯʘʩʥʠʭ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʠʭ ʧʨʠʣʘʜʽʚ,  

ï ʰʣʷʭʠ ʥʘʜʭʦʜʞʝʥʥʷ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ);  

ï ʪʝʭʥʦʣʦʛʽʶ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ɼɿɿ;  

ï ʤʝʪʦʜʠ ʜʝʰʠʬʨʫʚʘʥʥʷ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ;  

ï ʢʣʘʩʠʬʽʢʘʮʽʶ ʤʝʪʦʜʽʚ ɼɿɿ;  

ï ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ; 
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ʫʤʽʪʠ: 

ï ʚʠʢʦʥʫʚʘʪʠ ʘʥʘʣʽʟ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ; 

ï ʚʠʢʦʥʫʚʘʪʠ ʦʨʽʻʥʪʫʚʘʥʥʷ ʘʝʨʦʟʥʽʤʢʽʚ; 

ï ʚʠʤʽʨʶʚʘʪʠ ʟʥʽʤʢʠ ʥʘ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʠʭ ʧʨʠʣʘʜʘʭ; 

ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʟ ʦʙʨʦʙʢʠ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ ʟʘ ʜʘʥʠʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ; 

ï ʟʜʽʡʩʥʶʚʘʪʠ ʦʙʨʦʙʢʫ ʮʠʬʨʦʚʠʭ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʫ 

ʩʝʨʝʜʦʚʠʱʘʭ ʩʧʝʮʽʘʣʴʥʠʭ ʧʘʢʝʪʽʚ ʧʨʦʛʨʘʤ ʽ ʪʝʤʘʪʠʯʥʠʭ ɻɯʉ; 

ï ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʦʬʦʨʤʣʷʪʠ ʪʦʧʦʛʨʘʬʽʯʥʽ ʧʣʘʥʠ ʤʽʩʮʝʚʦʩʪʽ. 

ʇʨʦʛʨʘʤʦʶ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʌʦʪʦʛʨʘʤʤʝʪʨʽʷ ʪʘ ʜʠʩʪʘʥʮʽʡʥʝ 

ʟʦʥʜʫʚʘʥʥʷè ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʥʘʥʥʷ ʯʦʪʠʨʥʘʜʮʷʪʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ. ɼʘʥʽ 

ʤʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʚʤʽʱʫʶʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʧʦʷʩʥʝʥʥʷ ʱʦʜʦ 

ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʩʪʫʜʝʥʪʘʤʠ.  

ʆʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʥʘʚʠʯʢʠ 

ʟʥʘʜʦʙʣʷʪʴʩʷ ʩʪʫʜʝʥʪʘʤ-ʟʝʤʣʝʚʧʦʨʷʜʥʠʢʘʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ, 

ʢʫʨʩʦʚʠʭ, ʜʠʧʣʦʤʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʦʟʧʦʜʽʣ ʙʘʣʽʚ ʟʘ ʚʠʜʘʤʠ ʟʘʥʷʪʴ: 

5 ʩʝʤʝʩʪʨ (ʟʘʣʽʢ): 

ʣʝʢʮʽʾ ï10; ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ï 18; ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ ï 20; ʨʝʬʝʨʘʪ ʘʙʦ 

ʧʨʝʟʝʥʪʘʮʽʷ ï 9; ʦʧʠʪʫʚʘʥʥʷ ï 9; ʧʠʩʴʤʦʚʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʟʤʽʩʪʦʚʠʤʠ ʤʦʜʫʣʷʤʠ ï 

34. 

6 ʩʝʤʝʩʪʨ (ʽʩʧʠʪ): 

ʣʝʢʮʽʾ ï10; ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ï 14; ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ ï 20; ʨʝʬʝʨʘʪ ʘʙʦ 

ʧʨʝʟʝʥʪʘʮʽʷ ï 2; ʦʧʠʪʫʚʘʥʥʷ ï 2; ʧʠʩʴʤʦʚʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʟʤʽʩʪʦʚʠʤʠ ʤʦʜʫʣʷʤʠ ï 

32. 
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ʇɽʈɽʃɯʂ ʃɸɹʆʈɸʊʆʈʅʀʍ ʈʆɹɯʊ 

 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 1 

ʊʝʤʘ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʙʫʜʦʚʦʶ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʩʪʝʨʝʦʩʢʦʧʘ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʟʘʢʨʽʧʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʪʝʤʠ ʣʝʢʮʽʾ 

çʉʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʽʤʢʽʚ  ̔ʤʦʜʝʣʽ ʦʙôʻʢʪʘè; ʚʠʚʯʠʪʠ ʙʫʜʦʚʫ ʽ 

ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʪʝʨʝʦʩʢʦʧʘ, ʧʨʦʚʝʩʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʘʝʨʦʟʥʽʤʢʽʚ ʽ ʦʪʨʠʤʘʪʠ 

ʰʪʫʯʥʠʡ ʩʪʝʨʝʦʝʬʝʢʪ. 

ɿʘʚʜʘʥʥʷ. ʉʧʦʩʪʝʨʽʛʘʶʯʠ ʟʘ ʜʚʦʤʘ ʘʝʨʦʟʥʽʤʢʘʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʟʝʨʢʘʣʴʥʦʛʦ ʩʪʝʨʝʦʩʢʦʧʘ ʉʇɼ-300, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ, 

ʦʪʨʠʤʘʪʠ ʧʨʷʤʠʡ, ʦʙʝʨʥʝʥʠʡ ʩʪʝʨʝʦʝʬʝʢʪ. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʋ ʬʦʪʦʛʨʘʤʝʪʨʽʾ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʦʯʦʢ, ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʜʦʩʪʫʧʥʠʭ 

ʦʙôʻʢʪʽʚ, ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ ʽ ʧʣʘʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʥʽʤʢʠ, 

ʦʜʝʨʞʘʥʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʬʦʪʦʘʧʘʨʘʪʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘ ʣʽʪʘʢʘʭ, ʢʦʩʤʽʯʥʠʭ 

ʥʦʩʽʷʭ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʟʝʤʣʽ. ʆʙʦʚô̫ ʟʢʦʚʦʶ ʩʢʣʘʜʦʚʦʶ ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʣʘʥʽʚ ʩʪʝʨʝʦʪʦʧʦʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ ʻ ʜʝʰʠʬʨʫʚʘʥʥʷ 

ʬʦʪʦʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʚ ʧʨʦʮʝʩʽ ʷʢʦʛʦ ʥʘ ʬʦʪʦʧʣʘʥʘʭ ʘʙʦ ʥʘ ʦʢʨʝʤʠʭ 

ʘʝʨʦʬʦʪʦʟʥʽʤʢʘʭ ʨʦʟʧʽʟʥʘʶʪʴ ʪʘ ʢʨʝʩʣʷʪʴ ʫʤʦʚʥʠʤʠ ʟʥʘʢʘʤʠ ʧʨʝʜʤʝʪʠ ʡ 

ʢʦʥʪʫʨʠ ʤʽʩʮʝʚʦʩʪʽ. ʂʘʤʝʨʘʣʴʥʝ ʜʝʰʠʬʨʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʝʨʝʦʧʨʠʣʘʜʽʚ. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ʆʟʥʘʡʦʤʠʪʠʩ ̫ʟ ʙʫʜʦʚʦʶ ʩʪʝʨʝʦʩʢʦʧʘ ʉʇɼ-300. 

ʉʪʝʨʝʦʩʢʦʧ ʧʦʣʴʦʚʠʡ ʜʝʰʠʬʨʫʚʘʣʴʥʠʢʘ ʉʇɼ-300 (ʜʘʣʽ ï ʩʪʝʨʝʦʩʢʦʧ) 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʜʝʰʠʬʨʫʚʘʥʥʷ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʧʦʤʽʨʥʦʛʦ ʪʘ ʭʦʣʦʜʥʦʛʦ 

ʢʣʽʤʘʪʫ ʘʝʨʦʟʥʽʤʢʽʚ ʬʦʨʤʘʪʦʤ ʥʝ ʙʽʣʴʰʝ 300ʭ300 ʤʤ. 

ʉʪʝʨʝʦʩʢʦʧ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʘʨ ʚʝʣʠʢʠʭ (1) ʽ ʤʘʣʠʭ (2) ʜʟʝʨʢʘʣ , ʷʢʽ 

ʥʘʭʠʣʝʥʽ ʧʽʜ ʢʫʪʦʤ 49 ʛʨʘʜʫʩʽʚ ʜʦ ʧʣʦʱʠʥʠ ʟʥʽʤʢʽʚ ʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʨʠʚʝ-
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ʜʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʙʘʟʠʩʫ ʜʦ ʦʯʥʦʛʦ, ʘ ʪʘʢʦʞ ʜʚʦʭ 1,6-ʢʨʘʪʥʠʭ ʣʫʧ (3). 

ʃʫʧʠ ʚʢʣʝʻʥʽ ʚ ʦʢʫʣʷʨʥʫ ʧʣʘʪʫ (4) ʟ ʧʦʩʪʽʡʥʠʤ ʦʯʥʠʤ ʙʘʟʠʩʦʤ 64 ʤʤ, ʘ 

ʜʟʝʨʢʘʣʘ ï ʚ ʦʧʨʘʚʫ. 

 

ʈʠʩ. 1.1 ï ʉʪʝʨʝʦʩʢʦʧ ʫ ʨʦʙʦʯʦʤʫ ʧʦʣʦʞʝʥʥʽ 

 

ɼʣ̫ ʜʦʩʪʫʧʫ ʜʦ ʟʦʥʠ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʩʪʝʨʝʦʩʢʦʧ ʧʽʜʥʷʪʠʡ ʥʘʜ 

ʧʣʦʱʠʥʦʶ ʟʥʽʤʢʽʚ ʥʘ ʯʦʪʠʨʴʦʭ ʥʽʞʢʘʭ (5) ʦʧʨʘʚ ʚʝʣʠʢʠʭ ʜʟʝʨʢʘʣ. ʏʦʪʠʨʠʢʨʘʪʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʩʪʝʨʝʦʩʢʦʧʘ ʜʦʩʷʛʘʻʪʴʩʷ ʽʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʫ ʛʥʽʟʜʦ (6) ʦʢʫʣʷʨʥʦʾ 

ʧʣʘʪʠ ʙʽʥʦʢʫʣʷʨʥʦʾ ʪʝʣʝʩʢʦʧʽʯʥʦʾ ʥʘʩʘʜʢʠ (7) ʽʟ 25-ʢʨʘʪʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ.  

2. ʉʪʝʨʝʦʩʢʦʧ ʫʩʪʘʥʦʚʣʶʶʪʴ ʥʽʞʢʘʤʠ ʥʘ ʘʝʨʦʟʥʽʤʢʠ. 

3. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʰʪʫʯʥʦʛʦ ʩʪʝʨʝʦʝʬʝʢʪʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʜʽʣʠʪʠ ʟʽʨ, ʪʦʙʪʦ, 

ʱʦʙ ʢʦʞʥʝ ʦʢʦ ʙʘʯʠʣʦ ʟʦʙʨʘʞʝʥʥʷ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʘʝʨʦʟʥʽʤʢʘ ʩʪʝʨʝʦʧʘʨʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʝʨʦʟʥʽʤʢʽʚ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʨʷʤʠʡ, 

ʦʙʝʨʥʝʥʠʡ ʽ ʥʫʣʴʦʚʠʡ ʩʪʝʨʝʦʝʬʝʢʪ. ʋʨʘʟʽ ʧʨʷʤʦʛʦ ʩʪʝʨʝʦʝʬʝʢʪʫ ʣʽʚʝ ʦʢʦ 

ʩʧʦʩʪʝʨʽʛʘʻ ʣʽʚʠʡ, ʧʨʘʚʝ ʦʢʦ ï ʧʨʘʚʠʡ ʘʝʨʦʟʥʽʤʦʢ ʧʘʨʠ (ʧʝʨʝʢʨʠʪʪʷ ʦʜʠʥ ʜʦ 

ʦʜʥʦʛʦ). ʌʦʨʤʘ ʩʪʝʨʝʦʩʢʦʧʽʯʥʦʾ ʤʦʜʝʣʽ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʽ ʦʙôʻʢʪʘ ʚ ʥʘʪʫʨʽ. 

ɺʝʨʰʠʥʠ ʩʧʨʠʡʤʘʶʪʴʩʷ ʚʝʨʰʠʥʘʤʠ, ʥʠʟʠʥʠ ï ʥʠʟʠʥʘʤʠ. 

ʋʨʘʟʽ ʦʙʝʨʥʝʥʦʛʦ ʩʪʝʨʝʦʝʬʝʢʪʫ ʣʽʚʝ ʦʢʦ ʨʦʟʛʣʷʜʘʻ ʧʨʘʚʠʡ, ʘ ʧʨʘʚʝ ʦʢʦ ï

ʣʽʚʠʡ ʘʝʨʦʟʥʽʤʦʢ ( ʾʭ ʧʝʨʝʢʨʠʪʪʷ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʨʽʟʥʽ ʙʦʢʠ). ʌʦʨʤʘ ʩʪʝʨʝʦ-
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ʤʦʜʝʣʽ ʦʙʝʨʥʝʥʘ ʬʦʨʤʽ ʦʙôʻʢʪʘ ʚ ʥʘʪʫʨʽ. ʅʠʟʠʥʘ ʙʫʜʝ ʩʧʨʠʡʤʘʪʠʩʷ ʷʢ ʚʠʩʦʯʠʥʘ, 

ʚʠʩʦʯʠʥʘ ï ʷʢ ʥʠʟʠʥʘ.  

ʗʢʱʦ ʟʥʽʤʢʠ ʧʦʚʝʨʥʫʪʠ ʥʘ 90 ʛʨʘʜʫʩʽʚ ʫ ʨʽʟʥʽ ʙʦʢʠ, ʪʦ ʚʠʥʠʢʘʻ ʥʫʣʴʦʚʠʡ 

ʩʪʝʨʝʦʝʬʝʢʪ, ʟʘ ʷʢʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʜʚʦʭ ʟʥʽʤʢʽʚ ʩʧʨʠʡʤʘʪʠʤʫʪʴʩʷ ʧʣʦʩʢʠʤʠ. 

ɿʘʟʚʠʯʘʡ ʧʽʜ ʯʘʩ ʩʪʝʨʝʦʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʷʤʠʡ 

ʩʪʝʨʝʦʝʬʝʢʪ. 

 

 

 ʘ)       ʙ)     

  

 

 ʚ)       

ʈʠʩ. 1.2 ï ʈʦʟʪʘʰʫʚʘʥʥʷ ʟʥʽʤʢʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʪʝʨʝʦʬʝʢʪʫ: 

ʘ ï ʧʨʷʤʦʛʦ, ʙ ï ʦʙʝʨʥʝʥʦʛʦ, ʚ ï ʥʫʣʴʦʚʦʛʦ 

 

4. ʉʧʦʩʪʝʨʽʛʘʶʯʠ ʢʦʥʪʫʨ ʦʜʥʦʛʦ ʟ̔ ʟʥʽʤʢʽʚ, ʩʫʤʽʱʘʻʤʦ ʟ ʥʠʤ ʽʥʜʝʥʪʠʯʥʠʡ 

ʢʦʥʪʫʨ ʜʨʫʛʦʛʦ, ʧʝʨʝʩʫʚʘʶʯʠ ʡ ʦʙʝʨʪʘʶʯʠ ʡʦʛʦ. ɸʥʘʣʦʛʽʯʥʦ ʨʦʙʣʷʪʴ ʟ ʧʝʨʰʠʤ 

ʟʥʽʤʢʦʤ. ɼʦʩʷʛʪʠ ʥʘʣʝʞʥʦʛʦ ʩʪʝʨʝʦʝʬʝʢʪʫ ʙʝʟ ʧʦʤʽʪʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʦʯʝʡ, 

ʧʦʚʪʦʨʶʶʯʠ ʮʶ ʦʧʝʨʘʮʽʶ ʜʚʘïʪʨʠ ʨʘʟʠ. 

ɿʤʽʩʪ ʟʚʽʪʫ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ˉ 1 ʦʬʦʨʤʣʷʁʪʴ ʚ ʦʢʨʝʤʦʤʫ ʟʦʰʠʪʽ ʫ ʢʣʽʪʠʥʢʫ. ɿʚʽʪ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʫʥʢʪʽʚ. 

1. ʅʘʟʚʘ ʽ ʤʝʪʘ ʨʦʙʦʪʠ. 

2. ɿʘʚʜʘʥʥʷ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. 
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3. ʉʪʠʩʣʠʡ ʚʠʢʣʘʜ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ʉʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʥʽʤʢʽʚ. 

5. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʨʽʟʥʠʮʷ ʤʽʞ ʙʽʥʦʢʫʣʷʨʥʠʤ ʽ ʩʪʝʨʝʦʩʢʦʧʽʯʥʠʤ ʟʦʨʦʤ? 

2. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʪʝʨʝʦʤʦʜʝʣʽ. 

3. ʗʢʝ ʧʨʠʟʥʘʯʝʥʥʷ ʤʘʻ ʩʪʝʨʝʦʩʢʦʧ? 

4. ʗʢʽ ʫʤʦʚʠ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩ ̫ʜʣʷ ʰʪʫʯʥʦʛʦ ʩʪʝʨʝʦʝʬʝʢʪʫ? 

5. ɿʘ ʷʢʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥ ̫ʟʥʽʤʢʽʚ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʨʷʤʠʡ, ʦʙʝʨʥʝʥʠʡ ʽ 

ʥʫʣʴʦʚʠʡ ʩʪʝʨʝʦʝʬʝʢʪʠ? 

ʃʽʪʝʨʘʪʫʨʘ: [2, ʩ. 256ï269; 3, ʩ. 138ï141]. 

 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 2 

ʊʝʤʘ. ɺʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʦʢʨʝʤʦʛʦ 

ʤʘʩʰʪʘʙʽʚ ʘʝʨʦʬʦʪʦʟʥʽʤʢʽʚ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʟʘʢʨʽʧʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʪʝʤʠ ʣʝʢʮʽʾ çʊʝʦʨʽʷ 

ʧʦʦʜʠʥʦʢʦʛʦ ʟʥʽʤʢʘè; ʥʘʚʯʠʪʠ ʚʠʟʥʘʯʘʪʠ ʦʢʨʝʤʠʡ  ̔ʩʝʨʝʜʥʽʡ ʤʘʩʰʪʘʙ ʟʥʽʤʢʘ, 

ʙʫʜʫʚʘʪʠ ʢʣʠʥʦʚʠʡ ʤʘʩʰʪʘʙ ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʤʘʩʰʪʘʙʫ ʟʥʽʤʢʘ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʚʽʜʩʪʘʥʽ ʜʝʢʽʣʴʢʦʭ ʣʽʥʽʡ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʟʘ ʚʠʤʠʨʷʥʠʤʠ ʚʽʜʨʽʟʢʘʤʠ ʥʘ 

ʘʝʨʦʟʥʽʤʢʫ. 

ɿʘʚʜʘʥʥʷ. ɺʠʟʥʘʯʠʪʠ ʤʘʩʰʪʘʙʠ ʚ ʯʦʪʠʨʴʦʭ ʟʦʥʘʭ ʘʝʨʦʟʥʽʤʢʘ ʪʘ ʩʝʨʝʜʥʽʡ 

ʤʘʩʰʪʘʙ ʟʥʽʤʢʘ ʽ ʧʦʙʫʜʫʚʘʪʠ ʢʣʠʥʦʚʠʡ ʤʘʩʰʪʘʙ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʡ ʤʘʪʝʨʽʘʣʠ 

1. ʂʦʥʪʘʢʪʥʠʡ ʘʝʨʦʟʥʽʤʦʢ. 

2. ʊʦʧʦʛʨʘʬʽʯʥʘ ʢʘʨʪʘ ʤʘʩʰʪʘʙʦʤ 1:25000. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʄʘʩʰʪʘʙ ʫ ʜʘʥʽʡ ʯʘʩʪʠʥʽ ʘʝʨʦʟʥʽʤʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʦʢʨʝʤʠʤ ʤʘʩʰʪʘʙʦʤ. 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟ ʫʩʽʭ ʟʥʘʯʝʥʴ ʟʥʘʤʝʥʥʠʢʽʚ ʤʘʩʰʪʘʙʫ ʘʝʨʦʟʥʽʤʢʘ ʥʘʟʠʚʘʻʪʴʩʷ 

ʟʥʘʤʝʥʥʠʢʦʤ ʩʝʨʝʜʥʴʦʛʦ ʤʘʩʰʪʘʙʫ. ɿʘʟʚʠʯʘʡ ʛʦʣʦʚʥʠʡ ʽ ʦʢʨʝʤʽ ʤʘʩʰʪʘʙʠ 
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ʘʝʨʦʟʥʽʤʢʘ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ, ʥʝʟʨʫʯʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʫ, 

ʪʦʤʫ ʜʣʷ ʚʠʤʽʨʶʚʘʥ ɹ ʟʘ ʘʝʨʦʟʥʽʤʢʦʤ ʢʦʨʠʩʪʫʶʪʴʩʷ ʢʣʠʥʦʚʠʤ ʤʘʩʰʪʘʙʦʤ. 

ʂʣʠʥʦʚʠʡ ʤʘʩʰʪʘʙ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 

ʣʽʥʽʡʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʥʘ ʟʥʽʤʢʫ ʽ ʢʘʨʪʽ. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ʅʘ ʨʽʚʥʠʥʥ̔ ʡ ʤʽʩʮʝʚʦʩʪʽ ʩʝʨʝʜʥʽʡ ʤʘʩʰʪʘʙ ʘʝʨʦʟʥʽʤʢʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʨʝʤʠʭ ʤʘʩʰʪʘʙʽʚ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ 

ʪʘʢʽ ʜʽʾ. 

1. ʅʘʢʦʣʦʪʠ ʚ ʢʦʞʥʦʤʫ ʢʫʪʢʫ ʘʝʨʦʟʥʽʤʢʘ (ʥʝ ʙʣʠʞʯʝ 1 ʩʤ ʚʽʜ ʢʨʘʶ) ʧʦ ʪʨʠ 

ʯʽʪʢʽ ʢʦʥʪʫʨʥʽ ʪʦʯʢʠ (ʪʦʯʢʠ ɸ, ʘ, ʘ
1
; ɺ, b, b

1
; D, d, d

1
; ɽ, ʝ, ʝ

1
; (ʨʠʩ. 2.1). 

ɺʝʣʠʯʠʥʘ ʚʽʜʨʽʟʢʽʚ ɸʘ, ɸʘ
1
, ɺb, ɺb

1
 ʪʘ ʽʥʰʠʭ ʤʘʻ ʙʫʪʠ 2ï3 ʩʤ, ʘ ʢʫʪ ʤʽʞ 

ʚʽʜʨʽʟʢʘʤʠ ʚ ʪʦʯʢʘʭ ɸ, ɺ , ʉ, D º 90
0
. 

2. ɺʠʤʽʨʷʪʠ ʥʘ ʘʝʨʦʟʥʽʤʢʫ ʽ ʥʘ ʢʘʨʪʽ (ʜʦ 0,1 ʤʤ) ʚʽʜʨʽʟʢʠ ɸʘ, ɸʘ
1
, ɺb, ɺb

1
, 

Dd, Dd
1
, ɽʝ, ɽʝ

1
, ʟʘʥʝʩʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʚʁʘʥʴ ʜʦ ʪʘʙʣʠʮʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʨʘʬ 

2 ʽ 3 ʞʫʨʥʘʣʫ (ʪʘʙʣ. 2.1). 

ʊʘʙʣʠʮʷ 2.1 ï ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʦʙʯʠʩʣʝʥʴ ʤʘʩʰʪʘʙʽʚ ʘʝʨʦʟʥʽʤʢʘ 

ɺʽʜ-

ʨʽʟʢʠ 

l ʟʥʽʤʢʘ, 

ʤʤ 

lʢʘʨʪʠ, 

ʤʤ 

mi ɿʥʘʤʝʥʥʠʢ 

ʦʢʨʝʤʦʛʦ ʤʘʩʰʪʘʙʫ 

m ʟʦʥʠ 

m ʩʝʨ. 

ɸʘ 

ɸʘ
1 

     

ɺb 

ɺb
1 

    

Dd 

Dd
1 

    

ɽʝ 

ɽʝ
1 

    

ɸD 

ɺɽ 

     

 

3. ɺʠʟʥʘʯʠʪʠ ʟʥʘʤʝʥʥʠʢ ʤʘʩʰʪʘʙʽʚ ʘʝʨʦʟʥʽʤʢʘ ʟʘ  ʚʽʜʨʽʟʢʘʤʠ ɸʘ, ɸʘ
1
, 

ɺb, Bb
1
, Dd, Dd

1
, Ee, Ee

1
 ʟʘ ʬʦʨʤʫʣʦʶ: 

      mi = ʄ
l

l

ʟʥʽʤʢʘ

ʢʘʨʪʠ
,                                              (2.1) 
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ʜʝ ʄ ï ʟʥʘʤʝʥʥʠʢ ʤʘʩʰʪʘʙʫ ʢʘʨʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ ʟʘʧʠʩʘʪʠ ʜʦ ʪʘʙʣʠʮʽ 1.1 (ʛʨʘʬʘ 4). 

4. ʆʙʯʠʩʣʠʪʠ ʩʝʨʝʜʥʽ ʤʘʩʰʪʘʙʠ ʚ ʢʦʞʥʽʡ ʟʦʥʽ ʟʘ ʬʦʨʤʫʣʦʶ: 

mʟʦʥʠ =
2

21 mm +
                     (2.2) 

i ʟʘʧʠʩʘʪʠ ʜʦ ʪʘʙʣ. 1.1 ( ʛʨʘʬʘ 5). 

5.   ʆʙʯʠʩʣʠʪʠ ʩʝʨʝʜʥʻ ʽʟ ʟʥʘʤʝʥʥʠʢʽʚ ʦʢʨʝʤʠʭ ʤʘʩʰʪʘʙʽʚ (ʛʨʘʬʘ 6). 

6. ʉʝʨʝʜʥʽʡ ʤʘʩʰʪʘʙ ʘʝʨʦʟʥʽʤʢʘ ʨʽʚʥʠʥʥʦʾ ʤʽʩʮʝʚʦʩʪʽ ʤʦʞʝ ʙʫʪʠ 

ʦʪʨʠʤʘʥʦ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʧʨʠʙʣʠʟʥʦ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʚʽʜʨʽʟʢʽʚ, 

ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʧʦʙʣʠʟʫ ʛʦʣʦʚʥʦʾ ʪʦʯʢʠ ʦ ʘʝʨʦʟʥʽʤʢʘ, ʘʣʝ ʥʝ ʜʘʣʽ, ʥʽʞ ʟʘ 2 ʩʤ ʚʽʜ 

ʥʝʾ; ʜʣʷ ʮʴʦʛʦ ʪʨʝʙʘ ʚʠʤʽʨʷʪʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʪʦʯʢʘʤʠ ɸ ʽ D, ɺ ʽ ɽ ʥʘ ʢʘʨʪʽ, ʚʽʜʩʪʘʥʽ 

ʤʽʞ ʪʦʯʢʘʤʠ ʘ ʽ d, b ʽ ʝ ʥʘ ʘʝʨʦʟʥʽʤʢʫ (ʛʨʘʬʘ 2 ʽ 3), ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ 

ʤʘʩʰʪʘʙʫ ʟʘ ʮʠʤʠ ʚʽʜʨʽʟʢʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ 1.1 (ʛʨʘʬʘ 4). 

ʇʦʨʽʚʥʷʪʠ ʦʪʨʠʤʘʥʫ ʚʝʣʠʯʠʥʫ ʽʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʤʘʩʰʪʘʙʽʚ ʽʟ ʪʘʙʣʠʮʽ 1.1 

(ʛʨʘʬʘ 6). ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ. 

ʂʣʠʥʦʚʠʡ ʤʘʩʰʪʘʙ ʟʘʟʚʠʯʘʡ ʙʫʜʫʶʪʴ ʥʘ ʤʽʣʽʤʝʪʨʽʚʮʽ. ʇʦʙʫʜʦʚʘ 

ʢʣʠʥʦʚʦʛʦ ʤʘʩʰʪʘʙʫ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʚʝʣʠʢʦʛʦ, ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ 

ʤʘʩʰʪʘʙʽʚ ʽ ʙʣʠʟʴʢʦʛʦ ʟʘ ʟʥʘʯʝʥʥʷʤ ʩʪʘʥʜʘʨʪʥʦʛʦ (ʨʠʩ.2.1). 

?

0 500 1000 1500 2000 2500

b

1:14500
1:15000
1:15500

 

ʈʠʩ. 2.1 ï ʇʦʙʫʜʦʚʘ ʢʣʠʥʦʚʦʛʦ ʤʘʩʰʪʘʙʫ 
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ɿʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʣʽʥʽʻʶ ʚʽʜʢʣʘʩʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʜʦʚʞʠʥʫ ʣʽʥʽʾ, ʷʢʘ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʠʤʽʨʚʁʘʥʴ ʫ ʤʝʞʘʭ ʨʦʙʦʯʦʾ ʧʣʦʱʠʥʠ ʟʥʽʤʢʘ. 

ʅʘʧʨʠʢʣʘʜ, ʤʘʻʤʦ ʘʝʨʦʟʥʽʤʢʠ, ʫ ʷʢʠʭ ʟʥʘʤʝʥʥʠʢʠ ʤʘʩʰʪʘʙʽʚ ʟʤʽʥʶʶʪʴʩʷ 

ʚ ʤʝʞʘʭ ʚʽʜ 14000 ʜʦ 15000. ʅʝʦʙʭʽʜʥʦ ʚʽʜʢʣʘʩʪʠ ʥʘ ʧʨʷʤʽʡ ʣʽʥʽʾ ʚʽʜʨʽʟʦʢ ab = 

10 ʩʤ. ʅʘ ʤʽʩʮʝʚʦʩʪʽ ʡʦʤʫ ʚʽʜʧʦʚʽʜʘʻ 2500 ʤ ʫ ʤʘʩʰʪʘʙʽ 1 : 25000. ʇʦʜʽʣʠʪʠ 

ʚʽʜʨʽʟʦʢ ʥʘ 100 ʯʘʩʪʠʥ, ʪʦʜʽ 1 ʯʘʩʪʠʥʘ (1 ʤʤ) ʚʽʜʧʦʚʽʜʘʪʠʤʝ 25 ʤ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʘ 

ʢʦʞʥʽ 10 ʯʘʩʪʠʥ (1 ʩʤ) ï 250 ʤ.  

ɼʣʷ ʧʦʜʘʣʴʰʦʾ ʧʦʙʫʜʦʚʠ ʟʨʫʯʥʦ ʟʤʽʥʠ ʟʥʘʤʝʥʥʠʢʘ ʤʘʩʰʪʘʙʫ ʘʝʨʦʟʥʽʤʢʘ  

ʚʨʘʭʦʚʫʚʘʪʠ   ʯʝʨʝʟ ʽʥʪʝʨʚʘʣʠ,  ʥʝ ʤʝʥʰ ̔ʟʘ ʚʝʣʠʯʠʥʫ ʄ : 50, ʜʝ ʄ ï ʟʥʘʤʝʥʥʠʢ 

ʤʘʩʰʪʘʙʫ ʧʣʘʥʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ.  

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʄ : 50 = 25000 : 50 = 500 ʦʜʠʥʠʮʴ. ʉʣʽʜ ʚʠʢʦʥʘʪʠ 

ʧʦʙʫʜʦʚʫ ʜʣʷ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʤʘʩʰʪʘʙʽʚ 
15000

1
,

14500

1
,

14000

1
. 

ɿ ʪʦʯʢʠ b ʧʦʙʫʜʫʚʘʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʽ ʚʽʜʢʣʘʩʪʠ ʥʘ ʥʴʦʤʫ ʜʦʚʞʠʥʫ 

2500 ʤ ʫ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʤʘʩʰʪʘʙʘʭ ʘʝʨʦʟʥʽʤʢʘ. ɼʣʷ ʮʴʦʛʦ ʧʦʩʣʽʜʦʚʥʦ ʧʦʜʽʣʠʪʠ 

2500 ʤ ʥʘ 14000, 14500 ʽ 15000, ʘ ʦʪʨʠʤʘʥʽ ʚʝʣʠʯʠʥʠ (17,86 ʩʤ; 17,24 ʩʤ; 

16,67 ʩʤ) ʚʽʜʢʣʘʩʪʠ ʚʽʜ ʪʦʯʢʠ b ʫʟʜʦʚʞ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ. ɺʠʟʥʘʯʝʥʽ ʪʨʠ ʪʦʯʢʠ 

ʟôʻʜʥʘʪʠ ʟ ʪʦʯʢʦʶ ʘ. ɹʽʣʷ ʥʘʭʠʣʝʥʠʭ ʣʽʥʽʡ ʧʽʜʧʠʩʘʪʠ ʟʥʘʯʝʥʥʷ ʤʘʩʰʪʘʙʽʚ. ʏʝʨʝʟ 

ʪʦʯʢʠ ʧʦʜʽʣʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʚʽʜʨʽʟʢʘ ab ʧʦʙʫʜʫʚʘʪʠ ʚʝʨʪʠʢʘʣʴʥʽ ʣʽʥʽʾ, ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.1. 

ɿʤʽʩʪ ʟʚʽʪʫ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ˉ 2 ʦʬʦʨʤʣʷʁʪʴ ʚ ʦʢʨʝʤʦʤʫ ʟʦʰʠʪʽ ʫ ʢʣʽʪʠʥʢʫ. ɿʚʽʪ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʫʥʢʪʽʚ. 

1. ʅʘʟʚʘ ʽ ʤʝʪʘ ʨʦʙʦʪʠ. 

2. ɿʘʚʜʘʥʥʷ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. 

3. ʉʪʠʩʣʠʡ ʚʠʢʣʘʜ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ʊʘʙʣʠʮʷ ʪʘ ʨʦʟʨʘʭʫʥʢʠ. 

5. ʂʣʠʥʦʚʠʡ ʤʘʩʰʪʘʙ ʥʘ ʤʽʣʽʤʝʪʨʦʚʦʤʫ ʘʨʢʫʰʽ.  

6. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 

 



 13 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʋ ʷʢʽʡ ʪʦʯʮʽ ʟʥʽʤʢʘ ʤʘʩʰʪʘʙ ʜʦʨʽʚʥʶʻ ʛʦʣʦʚʥʦʤʫ? 

2. ʗʢ ʚʠʟʥʘʯʠʪʠ  ʤʘʩʰʪʘʙʠ ʚ ʪʦʯʢʘʭ ʦ, ʩ, n ʟʘ ʚʝʨʪʠʢʘʣʣʶ? 

3. ʗʢ ʚʠʟʥʘʯʠʪʠ  ʤʘʩʰʪʘʙʠ ʚ ʪʦʯʢʘʭ ʦ, ʩ, n ʟʘ ʛʦʨʠʟʦʥʪʘʣʣʶ? 

4. ʗʢ ʚʠʟʥʘʯʠʪʠ  ʤʘʩʰʪʘʙ ʫ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʥʘ ʟʥʽʤʢʫ? 

ʃʽʪʝʨʘʪʫʨʘ: [2, ʩ. 124ï134]. 

 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 3 

ʊʝʤʘ. ʇʝʨʝʥʝʩʝʥʥʷ ʦʙôʻʢʪʽʚ ʟ̔ ʟʥʽʤʢʘ ʥʘ ʢʘʨʪʫ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʟʘʢʨʽʧʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʪʝʤʠ çʉʧʦʩʪʝʨʝʞʝʥʥʷ ʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʽʤʢʽʚ ʽ ʤʦʜʝʣʽ ʦʙôʻʢʪʘè; ʚʠʨʦʙʠʪʠ ʫ ʩʪʫʜʝʥʪʽʚ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ 

ʧʝʨʝʥʝʩʝʥʥʷ ʟ ʘʝʨʦʟʥʽʤʢʽʚ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʫ ʢʘʨʪʫ ʦʢʨʝʤʠʭ ʪʦʯʦʢ. 

ɿʘʚʜʘʥʥʷ. ʇʝʨʝʥʝʩʪʠ ʟ ʘʝʨʦʟʥʽʤʢʽʚ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʫ ʢʘʨʪʫ ʤʘʩʰʪʘʙʫ 

1:25000 ʧʦ 2ï3 ʪʦʯʢʠ ʩʧʦʩʦʙʘʤʠ ʣʽʥʽʡʥʦʾ ʟʘʩʽʯʢʠ ʽ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʡ ʤʘʪʝʨʽʘʣʠ 

1. ʂʦʥʪʘʢʪʥʽ ʘʝʨʦʟʥʽʤʢʠ. 

2. ʊʦʧʦʛʨʘʬʽʯʥʘ ʢʘʨʪʘ ʤʘʩʰʪʘʙʦʤ 1:25000. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʉʧʦʩʽʙ ʣʽʥʽʡʥʠʭ ʟʘʩʽʯʦʢ ʚʠʢʦʨʠʩʪʦʚʫʪʁ,ɹ ʷʢʱʦ ʥʘ ʘʝʨʦʟʥʽʤʢʘʭ ʟʦʙʨʘʞʝʥʘ 

ʧʝʨʝʚʘʞʥʦ ʨʽʚʥʠʥʥʘ ʽ ʙʘʛʘʪʘ ʢʦʥʪʫʨʘʤʠ ʤʽʩʮʝʚʽʩʪʴ.  

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʚʠʢʦʨʠʩʪʘʪʠ ʘʝʨʦʟʥʽʤʦʢ ʽ ʪʦʧʦʛʨʘʬʽʯʥʫ ʢʘʨʪʫ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥ ̫ ʧʦʧʝʨʝʜʥʴʦʾ ʨʦʙʦʪʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʤʘʩʰʪʘʙʫ ʽ ʧʦʙʫʜʦʚʠ ʥʦʚʦʛʦ 

ʢʣʠʥʦʚʦʛʦ ʤʘʩʰʪʘʙʫ. 

ʉʧʦʩʽʙ ʣʽʥʽʡʥʠʭ ʟʘʩʽʯʦʢ 

1. ʇʦʙʣʠʟʫ ʪʦʯʢʠ 1, ʷʢʫ ʧʝʨʝʥʦʩʷʪʴ ʥʘ ʢʘʨʪʫ, ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʪʨʠ ʯʽʪʢʽ 

ʢʦʥʪʫʨʥʽ ʪʦʯʢʠ ʘ, b, ʩ (ʨʠʩ 3.1 ʘ), ʟʦʙʨʘʞʝʥʥʷ ʷʢʠʭ ɸ, ɺ, ʉ ʻ ʪʘʢʦʞ ʥʘ ʢʘʨʪʽ 

(ʨʠʩ. 3.1 ʙ). ɺʠʤʽʨʷʪʠ ʥʘ ʘʝʨʦʟʥʽʤʢʫ ʚʽʜʩʪʘʥʽ ʘ-1, b-1, ʩ-1. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 
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ʢʣʠʥʦʚʠʡ ʤʘʩʰʪʘʙ, ʚʠʤʽʨʷʥʽ ʚʽʜʩʪʘʥʽ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʪʚʦʨʠʪʠ ʥʘ ʤʘʩʰʪʘʙ ʢʘʨʪʠ ʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʨʢʫʣʷ ʧʝʨʝʥʝʩʪʠ ʪʦʯʢʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʥʘ ʢʘʨʪʫ ʟʘʩʽʯʢʘʤʠ  

ɸ-1, ɺ-1, ʉ-1 ʚʽʜ ʪʦʯʦʢ ɸ, ɺ, ʉ. 

 

ʈʠʩ. 3.1 ï ɺʠʙʨʘʥʽ ʢʦʥʪʫʨʥʽ ʪʦʯʢʠ ʥʘ ʘʝʨʦʬʦʪʦʟʥʽʤʢʫ (ʘ) ʪʘ ʢʘʨʪʽ (ʙ) ʜʣʷ 

ʩʧʦʩʦʙʫ ʣʽʥʽʡʥʠʭ ʟʘʩʽʯʦʢ 

 

ʗʢʱʦ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʟʘʩʽʯʢʠ ʚʠʥʠʢʘʻ ʪʨʠʢʫʪʥʠʢ ʧʦʭʠʙʦʢ, ʪʦ ʟʘ 

ʚʠʟʥʘʯʘʣʴʥʫ ʪʦʯʢʫ ʙʝʨʫʪʴ ʮʝʥʪʨ ʪʨʠʢʫʪʥʠʢʘ. ʉʪʦʨʦʥʠ ʪʨʠʢʫʪʥʠʢʘ ʧʦʭʠʙʦʢ ʥʝ 

ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ 1 ʤʤ, ʫ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʧʦʚʪʦʨʠʪʠ 

ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʢʠ 1. 

ʉʧʦʩʽʙ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪ 

ʇʝʨʝʥʝʩʝʥʥʷ ʪʦʯʦʢ ʩʧʦʩʦʙʦʤ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪ ʩʣʽʜ ʨʦʟʧʦʯʘʪʠ ʟ 

ʧʝʨʝʥʝʩʝʥʥʷ ʥʘ ʢʘʨʪʫ ʛʦʣʦʚʥʦʾ ʪʦʯʢʠ ʦ ʘʝʨʦʟʥʽʤʢʘ. ʎʝ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ 

ʦʙʝʨʥʝʥʦʶ ʟʘʩʽʯʢʦʶ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

1. ʅʘ ʟʥʽʤʢʫ ʥʘʢʦʣʦʪʠ ʛʦʣʦʚʥʫ ʪʦʯʢʫ ʦ ʽ ʯʦʪʠʨʠ ʭʘʨʘʢʪʝʨʥʽ ʪʦʯʢʠ ʘ, b, 

c, d, ʚʽʜʧʦʚʽʜʥʽ ʪʦʯʢʘʤ ɸ,ɺ,ʉ,D ʥʘ ʢʘʨʪʽ (ʨʠʩ. 3.2 ʘ). 

2. ɺʠʛʦʪʦʚʠʪʠ ʚʦʩʢʽʚʢʫ ʥʘʧʨʷʤʢʽʚ (ʨʠʩ.3.2 ʙ), ʜʣʷ ʯʦʛʦ ʧʝʨʝʢʦʣʦʪʠ ʥʘ 

ʥʝʾ ʚʩʽ ʪʦʯʢʠ. ʇʨʦʚʝʩʪʠ ʟ ʪʦʯʢʠ ʦ ʮʝʥʪʨʘʣʴʥʽ ʥʘʧʨʷʤʢʠ ʯʝʨʝʟ ʢʦʥʪʫʨʥʽ ʪʦʯʢʠ ʘ, 

b, c, d, ʧʽʜʧʠʩʘʪʠ ʾʭ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.2 ʙ. 

3. ʇʝʨʝʥʝʩʪʠ ʢʘʣʴʢʫ ʥʘ ʢʘʨʪʫ ʽ ʧʦʩʣʽʜʦʚʥʦ ʚʩʽ ʥʘʧʨʷʤʢʠ ʪʦʯʥʦ 

ʩʫʤʽʩʪʠʪʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʦʯʢʘʤʠ ʢʘʨʪʠ (ʨʠʩ 3.2 ʚ). 

4. ʅʘʢʦʣʶʚʘʥʥʷʤ ʛʦʣʢʠ ʧʝʨʝʥʝʩʪʠ ʛʦʣʦʚʥʫ ʪʦʯʢʫ ʟ ʢʘʣʴʢʠ ʥʘ 
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ʪʦʧʦʛʨʘʬʽʯʥʫ ʢʘʨʪʫ ʽ ʧʦʟʥʘʯʠʪʠ ʥʦʤʝʨʦʤ ʘʝʨʦʟʥʽʤʢʘ. 

ʇʝʨʝʥʝʩʝʥʥʷ ʟ ʘʝʨʦʟʥʽʤʢʘ ʥʘ ʢʘʨʪʫ ʽʥʰʠʭ ʪʦʯʦʢ ʤʽʩʮʝʚʦʩʪʽ ʩʧʦʩʦʙʦʤ 

ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪ ʚʠʢʦʥʫʪʁʴ ʪʘʢ. 

ʋʩʽ ʪʦʯʢʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʥʝʩʪʠ ʥʘ ʢʘʨʪʫ, ʥʘʢʦʣʶʶʪʴ ʥʘ ʘʝʨʦʟʥʽʤʢʫ ʽ 

ʥʘ ʡʦʛʦ ʦʙʝʨʥʝʥʦʤʫ ʙʦʮʽ, ʦʙʚʦʜʷʪʴ ʢʨʫʞʢʘʤʠ ʪʘ ʥʫʤʝʨʫʶʪʴ. 

ʂʘʣʴʢʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʧʝʨʝʥʦʩʠʣʘʩ ̫ ʥʘ ʢʘʨʪʫ ʛʦʣʦʚʥʘ ʪʦʯʢʘ 

ʘʝʨʦʟʥʽʤʢʘ, ʧʦʧʦʚʥʶʶʪʴ ʮʝʥʪʨʘʣʴʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʥʘ ʚʩʽ ʪʦʯʢʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ 

ʧʝʨʝʥʝʩʪʠ ʥʘ ʢʘʨʪʫ ʟ ʘʝʨʦʟʥʽʤʢʘ (ʥʘʧʨʠʢʣʘʜ, 1 ʽ 2). 

ʉʫʤʽʩʪʠʚʰʠ ʟʦʙʨʘʞʝʥʫ ʥʘ ʢʘʣʴʮʽ ʛʦʣʦʚʥʫ ʪʦʯʢʫ ʦ ʟ ʾʾ ʧʦʣʦʞʝʥʥʷʤ ʥʘ 

ʢʘʨʪʽ, ʦʨʽʻʥʪʫʚʘʪʠ ʢʘʣʴʢʫ ʦʧʠʩʘʥʠʤ ʚʠʱʝ ʩʧʦʩʦʙʦʤ ʟʘ ʪʦʯʢʘʤʠ ɸ,ɺ,ʉ,D ʢʘʨʪʠ, 

ʧʝʨʝʥʝʩʪʠ ʟ ʢʘʣʴʢʠ ʥʘ ʢʘʨʪʫ ʥʘʧʨʷʤʢʠ ʥʘ ʚʠʟʥʘʯʝʥʽ ʪʦʯʢʠ 1, 2 (ʨʠʩ 3.2 ʚ). 

 
ʈʠʩ. 3.2 ï ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʧʦʩʦʙʫ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪ 
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ɺʠʤʽʨʷʚʰʠ ʥʘ ʘʝʨʦʟʥʽʤʢʫ ʚʽʜʩʪʘʥʽ ʚʽʜ ʛʦʣʦʚʥʦʾ ʪʦʯʢʠ ʜʦ ʪʦʯʦʢ 1, 2, ʷʢʽ 

ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʠʥʦʚʦʛʦ ʤʘʩʰʪʘʙʫ ʧʝʨʝʚʝʩʪʠ ʫ ʤʘʩʰʪʘʙ 

ʢʘʨʪʠ. 

ʅʘʚʝʜʝʥʽ ʜʦ ʤʘʩʰʪʘʙʫ ʚʽʜʩʪʘʥʽ ʚʽʜʢʣʘʜʘʶʪʴ ʚʠʤʽʨʶʚʘʯʝʤ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʥʘʧʨʷʤʢʘʤʠ ʥʘ ʢʘʨʪʽ ʪʘ ʦʪʨʠʤʫʶʪʴ ʧʣʘʥʦʚʝ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ, ʷʢʽ ʧʦʪʨʽʙʥʦ 

ʚʠʟʥʘʯʠʪʠ. 

ʗʢʱʦ ʚʠʩʦʪʠ ʪʦʯʦʢ 1 ʽ 2 ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʠʩʦʪʠ ʛʦʣʦʚʥʦʾ ʪʦʯʢʠ 

ʘʝʨʦʟʥʽʤʢʘ, ʪʦ ʧʦʣʦʞʝʥʥʷ ʮʠʭ ʪʦʯʦʢ ʥʝʦʙʭʽʜʥʦ ʚʠʧʨʘʚʠʪʠ ʟʘ ʚʧʣʠʚ ʨʝʣʴʻʬʫ. 

ʇʦʧʨʘʚʢʫ ʦʙʯʠʩʣʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ:  

     dh = rh/H,             (3.1) 

ʜʝ r ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʛʦʣʦʚʥʦʾ ʪʦʯʢʠ ʜʦ ʚʠʟʥʘʯʫʚʘʥʦʾ; h ï ʧʝʨʝʚʠʱʝʥʥʷ 

ʚʠʟʥʘʯʫʚʘʥʦʾ ʪʦʯʢʠ ʥʘʜ ʛʦʣʦʚʥʦʶ ʪʦʯʢʦʶ; H ï ʚʠʩʦʪʘ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ. 

H = Hʩʝʨ. + (Zɸ+Zɺ+Zʉ+Zɼ)/H ï Zʆ,           (3.2) 

ʜʝ Hʩʝʨ. = f Ț mʩʝʨ.; Zɸ, Zɺ, Zʉ, Zɼ, Zʆ ï ʚʠʩʦʪʥʽ ʧʦʟʥʘʯʢʠ ʪʦʯʦʢ ɸ, ɺ, ʉ, ɼ, O, 

ʚʠʟʥʘʯʝʥʽ ʟʘ ʪʦʧʦʛʨʘʬʽʯʥʦʶ ʢʘʨʪʦʶ. 

ɿʤʽʩʪ ʟʚʽʪʫ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ˉ 3 ʦʬʦʨʤʣʷʁʪʴ ʚ ʦʢʨʝʤʦʤʫ ʟʦʰʠʪʽ ʫ ʢʣʽʪʠʥʢʫ.  ɿʚʽʪ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʫʥʢʪʽʚ. 

1. ʅʘʟʚʘ ʽ ʤʝʪʘ ʨʦʙʦʪʠ. 

2. ɿʘʚʜʘʥʥʷ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. 

3. ʉʪʠʩʣʠʡ ʚʠʢʣʘʜ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ʂʘʣʴʢʘ ʟ ʥʘʥʝʩʝʥʠʤʠ ʪʦʯʢʘʤʠ. 

5. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʋ ʷʢʽʡ ʪʦʯʮʽ ʟʥʽʤʢʘ ʤʘʩʰʪʘʙ ʜʦʨʽʚʥʶʻ ʛʦʣʦʚʥʦʤʫ? 

2. ʗʢ ʚʠʟʥʘʯʠʪʠ  ʤʘʩʰʪʘʙʠ ʚ ʪʦʯʢʘʭ ʦ, ʩ, n ʟʘ ʚʝʨʪʠʢʘʣʣʶ? 

3. ʗʢ ʚʠʟʥʘʯʠʪʠ  ʤʘʩʰʪʘʙʠ ʚ ʪʦʯʢʘʭ ʦ, ʩ, n. ʟʘ ʛʦʨʠʟʦʥʪʘʣʣʶ? 

4. ʗʢ ʚʠʟʥʘʯʠʪʠ  ʤʘʩʰʪʘʙ ʫ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʥʘ ʟʥʽʤʢʫ? 

5. ʗʢ ʚʠʟʥʘʯʠʪʠ ʜʦʚʞʠʥʫ ʣʽʥʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʠʥʦʚʦʛʦ ʤʘʩʰʪʘʙʫ? 

ʃʽʪʝʨʘʪʫʨʘ: [1, ʩ. 34ï36; 2, ʩ. 134ï135]. 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 4 

ʊʝʤʘ. ɺʠʤʽʨʶʚʘʥʥʷ ʟʥʽʤʢʽʚ ʥʘ ʩʪʝʨʝʦʢʦʤʧʘʨʘʪʦʨʽ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʟʘʢʨʽʧʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʪʝʤʠ ʣʝʢʮʽʾ 

çʉʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʽʤʢʽʚ  ̔ ʤʦʜʝʣʽ ʦʙôʻʢʪʘè; ʚʠʚʯʠʪʠ ʙʫʜʦʚʫ 

ʩʪʝʨʝʦʢʦʤʧʘʨʘʪʦʨʘ 1818 ʽ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʪʠʯʥʫ ʦʙʨʦʙʢʫ ʘʝʨʦʟʥʽʤʢʽʚ ʥʘ 

ʩʪʝʨʝʦʢʦʤʧʘʪʦʨʽ. 

ɿʘʚʜʘʥʥʷ. ɿʘ ʩʪʝʨʝʦʩʢʦʧʽʯʥʦʶ ʧʘʨʦʶ ʘʝʨʦʬʦʪʦʟʥʽʤʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʝʨʝʦʢʦʤʧʘʪʦʨʘ 1818 ʚʠʟʥʘʯʠʪʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ 3 ʪʦʯʦʢ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ. 

1. ɽʣʝʤʝʥʪʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʥʽʤʢʽʚ: ʍ0 = ʆ, Z0 = 0, f = 

194,76 ʤʤ. 

2. ɽʣʝʤʝʥʪʠ ʟʦʚʥʽʰʥʴʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʥʽʤʢʽʚ: ʙʘʟʠʩ ʟʥʽʤʘʥʥʷ b = 

61,64 ʤ, ʟʤʽʱʝʥʥʷ ʦʙôʻʢʪʠʚʘ DZ = 0,00 ʤʤ. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʉʪʝʨʝʦʢʦʤʧʘʨʘʪʦʨ 1818 (ʨʠʩ. 4.1) ʻ ʚʠʩʦʢʦʪʦʯʥʠʤ 

ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʠʤ ʧʨʠʣʘʜʦʤ, ʷʢʠʡ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʦʦʨʜʠʥʘʪ ʽ ʧʘʨʘʣʘʢʩʽʚ ʪʦʯʦʢ ʥʘ ʘʝʨʦʟʥʽʤʢʘʭ ʽ ʟʥʽʤʢʘʭ ʥʘʟʝʤʥʦʛʦ 

ʩʪʝʨʝʦʟʥʽʤʘʥʥʷ. ʋ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ ʧʘʨʘʣʘʢʩʠ ʙʫʚʘʶʪʴ ʧʦʟʜʦʚʞʥʽ ʪʘ ʧʦʧʝʨʝʯʥʽ. 

ʇʦʟʜʦʚʞʥʽʡ ʧʘʨʘʣʘʢʩ ï ʨʽʟʥʠʮʷ ʘʙʩʮʠʩ ʦʜʥʦʽʤʝʥʠʭ ʪʦʯʦʢ ʬʦʪʦʟʥʽʤʢʽʚ 

ʤʽʩʮʝʚʦʩʪʽ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʩʪʝʨʝʦʧʘʨʫ. ʇʦʧʝʨʝʯʥʠʡ ʧʘʨʘʣʘʢʩ ï ʚʽʜʧʦʚʽʜʥʦ 

ʨʽʟʥʠʮʷ ʦʨʜʠʥʘʪ. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʙʫʜʦʚʦʶ ʩʪʝʨʝʦʢʦʤʧʘʨʘʪʦʨʘ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʥʽʤʢʽʚ ʚʝʜʝʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʥʦʢʫʣʷʨʥʦʾ ʩʠʩʪʝʤʠ, ʚ 

ʦʢʫʣʷʨʘʭ ʷʢʦʾ ʟʥʘʭʦʜʷʪʴʩʷ ʚʠʤʽʨʶʚʘʣʴʥʽ ʤʘʨʢʠ. ʄʘʨʢʘ ʫ ʚʠʛʣʷʜʽ ʪʦʯʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʘʝʨʦʟʥʽʤʢʽʚ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʬʦʪʦʪʝʦʜʦʣʽʪʥʽʭ ʟʥʽʤʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʩʪʨʷ ʚʝʨʭʥʴʦʾ ʤʘʨʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʙʽʣʴʰ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʧʘʨʘʣʘʢʩʽʚ. 

2. ɺʠʤʽʨʶʚʘʥʥʷ ʟʥʽʤʢʽʚ ʥʘ ʩʪʝʨʝʦʢʦʤʧʘʨʘʪʦʨʽ.  
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ʎʝʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ: 

ï ʫʩʪʘʥʦʚʣʝʥʥʷ ʽ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʥʽʤʢʽʚ ʥʘ ʧʨʠʣʘʜʽ;  

ï ʫʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʰʢʘʣʘʭ ʧʨʠʣʘʜʫ ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʣʽʢʽʚ;  

ï ʩʪʝʨʝʦʩʢʦʧʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʦʯʦʢ ʽ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʢʦʦʨʜʠʥʘʪ ʭ, z  ̔

ʧʦʟʜʦʚʞʥʽʭ ʧʘʨʘʣʘʢʩʽʚ p. 

ʋʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʥʽʤʢʽʚ 

ʋʩʪʘʥʦʚʣʶʶʪʴ ʟʥʽʤʢʠ ʩʪʝʨʝʦʧʘʨʠ ʫ ʚʽʜʧʦʚʽʜʥʽ ʢʘʩʝʪʠ ʽ ʦʨʽʻʥʪʫʶʪʴ ʾʭ 

ʫʟʜʦʚʞ ʦʩʝʡ ʧʨʠʣʘʜʫ ʪʘʢ, ʱʦʙ ʢʦʦʨʜʠʥʘʪʥʽ ʦʩʽ ʭ ʽ z ʦʙʦʭ ʟʥʽʤʢʽʚ ʙʫʣʠ 

ʧʘʨʘʣʝʣʴʥʽ ʚʽʜʧʦʚʽʜʥʠʤ ʦʩʷʤ ʧʨʠʣʘʜʫ. ʎʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʚʝʜʝʥʥʷʤ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʤʘʨʢʠ ʥʘ ʢʦʦʨʜʠʥʘʪʥʫ ʤʽʪʢʫ ʦʩʽ ʭ ʣʽʚʦʛʦ ʟʥʽʤʢʘ. ɼʘʣʽ ʰʪʫʨʚʘʣʦʤ 

ʍ ʤʘʨʢʫ ʧʝʨʝʤʽʱʫʶʪʴ ʥʘ ʧʨʦʪʠʣʝʞʥʫ ʢʦʦʨʜʠʥʘʪʥʫ ʤʽʪʢʫ ʟʥʽʤʢʘ. ʗʢʱʦ 

ʚʠʤʽʨʶʚʘʣʴʥʘ ʤʘʨʢʘ ʥʝ ʩʫʤʽʱʘʻʪʴʩʷ ʟ ʧʨʦʪʠʣʝʞʥʦʶ ʢʦʦʨʜʠʥʘʪʥʦʶ ʤʽʪʢʦʶ 

ʟʥʽʤʢʘ, ʪʦ ʧʦʣʦʚʠʥʫ ʮʴʦʛʦ ʩʫʤʽʱʝʥʥʷ ʚʠʧʨʘʚʣʷʶʪʴ ʧʦʚʦʨʦʪʦʤ 

ʟʥʽʤʢʦʫʪʨʠʤʫʚʘʯʘ ʚ ʡʦʛʦ ʧʣʦʱʠʥʽ, ʘ ʜʨʫʛʫ ʧʦʣʦʚʠʥʫ ï ʰʪʫʨʚʘʣʦʤ Z. 

ʆʧʝʨʘʮʽʶ ʧʦʚʪʦʨʶʶʪʴ ʜʦ ʧʦʚʥʦʛʦ ʩʫʤʽʱʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʤʘʨʢʠ ʟ ʦʙʦʤʘ 

ʢʦʦʨʜʠʥʘʪʥʠʤʠ ʤʽʪʢʘʤʠ ʦʩʽ ʭ ʟʥʽʤʢʘ. ɸʥʘʣʦʛʽʯʥʦ ʦʨʽʻʥʪʫʶʪʴ ʧʨʘʚʠʡ ʟʥʽʤʦʢ 

ʩʪʝʨʝʦʧʘʨʠ. ʇʨʠ ʮʴʦʤʫ ʟʥʽʤʢʦʫʪʨʠʤʫʚʘʯ ʦʙʝʨʪʘʶʪʴ ˇʚʠʥʪʦʤ ʜʣʷ ʧʦʚʦʨʦʪʫ 

ʟʥʽʤʢʦʫʪʨʠʤʫʚʘʯʽʚ, ʘ ʜʣʷ ʩʫʤʽʱʝʥʥʷ ʤʘʨʢʠ ʚʟʜʦʚʞ ʦʩʽ z ï ʰʪʫʨʚʘʣʦʤ Z ʘʙʦ 

ʢʽʣʴʮʝʤ ʧʦʧʝʨʝʯʥʠʭ ʧʘʨʘʣʘʢʩʽʚ. 

ʋʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʰʢʘʣʘʭ ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʣʽʢʽʚ 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʚʽʜʣʽʢʫ ʥʘ ʰʢʘʣʽ Z ʣʽʚʫ ʚʠʤʽʨʶʚʘʣʴʥʫ 

ʤʘʨʢʫ ʰʪʫʨʚʘʣʘʤʠ ʍ ʽ Z ʩʫʤʽʱʘʶʪʴ ʟ̔ ʮʝʥʪʨʦʤ ʣʽʚʦʾ ʘʙʦ ʧʨʘʚʦʾ ʢʦʦʨʜʠʥʘʪʥʦʾ 

ʤʽʪʢʠ ʣʽʚʦʛʦ ʟʥʽʤʢʘ. ʊʨʠʤʘʶʯʠ ʨʫʢʦʶ ʰʪʫʨʚʘʣ Z, ʚʽʜʢʨʽʧʣʶʶʪʴ ʩʪʦʧʦʨʥʠʡ 

ˇʚʠʥʪ, ʧʦʚʝʨʪʘʶʯʠ ʢʽʣʴʮʝ, ʫʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʰʢʘʣʽ Z ʧʦʯʘʪʢʦʚʠʡ ʚʽʜʣʽʢ 

100,00 ʤʤ, ˇʚʠʥʪʠ ʟʘʪʠʩʢʘʶʪʴ. ʅʘ ʰʢʘʣʽ ʧʦʟʜʦʚʞʥʽʭ ʧʘʨʘʣʘʢʩʽʚ ʫʩʪʘʥʦʚʣʶʶʪʴ 

ʚʽʜʣʽʢ 0. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʚʽʜʣʽʢʫ ʥʘ ʰʢʘʣʽ ʍ ʦʙʠʜʚʽ ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʤʘʨʢʠ ʙʽʥʦʢʫʣʷʨʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ ʩʫʤʽʱʘʶʪʴ ʟ ʥʠʞʥʽʤʠ ʘʙʦ ʚʝʨʭʥʽʤʠ 

ʢʦʦʨʜʠʥʘʪʥʠʤʠ ʤʽʪʢʘʤʠ ʦʩʽ z ʟʥʽʤʢʽʚ. ʉʧʦʯʘʪʢʫ ʩʫʤʽʱʫʶʪʴ ʧʨʘʚʫ ʤʘʨʢʫ, 

ʧʦʚʝʨʪʘʶʯʠ ʰʪʫʨʚʘʣ ʍ ʽ Z, ʘ ʧʦʪʽʤ ï ʣʽʚʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ˇʚʠʥʪʘ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ 
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ʣʽʚʦʾ ʢʘʨʝʪʢʠ ʚʟʜʦʚʞ ʦʩʽ ʍ ʧʨʠʣʘʜʫ ʽ ʰʪʫʨʚʘʣʘ Z. ʇʽʩʣʷ ʮʴʦʛʦ, ʷʢʱʦ ʙʫʜʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʤʝʪʴʩʷ ʜʝʷʢʝ ʟʤʽʱʝʥʥʷ ʧʨʘʚʦʾ ʤʘʨʢʠ ʚʟʜʦʚʞ ʦʩʽ z ʟʥʽʤʢʘ, ʪʦ ʡʦʛʦ 

ʫʩʫʚʘʶʪʴ ʢʽʣʴʮʝʤ ʧʦʧʝʨʝʯʥʠʭ ʧʘʨʘʣʘʢʩʽʚ. ʉʪʦʧʦʨʥʠʤ ˇʚʠʥʪʦʤ ʟʘʢʨʽʧʣʶʶʪʴ 

ʰʪʫʨʚʘʣ ʍ ʽ ʢʽʣʴʮʝʤ ʫʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʰʢʘʣʽ ʍ ʧʦʯʘʪʢʦʚʠʡ ʚʽʜʣʽʢ 100,00 ʤʤ. 

ɺʽʜʢʨʽʧʠʚʰʠ ʩʪʦʧʦʨʥʠʡ ˇʚʠʥʪ ʰʪʫʨʚʘʣʘ ʍ ʽ ʟʘʧʠʩʘʚʰʠ ʧʦʯʘʪʢʦʚʽ ʚʽʜʣʽʢʠ ʜʦ 

ʞʫʨʥʘʣʫ, ʧʦʯʠʥʘʁʪʴ ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʽʤʢʽʚ. 

ʉʪʝʨʝʦʩʢʦʧʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʽʤʢʽʚ 

ʐʪʫʨʚʘʣʘʤʠ ʍ ʽ Z ʤʘʨʢʫ ʣʽʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ ʩʫʤʽʱʘʶʪʴ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ 

ʪʦʯʢʠ ʥʘ ʣʽʚʦʤʫ ʟʥʽʤʢʫ ʩʪʝʨʝʦʧʘʨʠ. ʆʙʝʨʪʘʥʥʷʤ ʰʪʫʨʚʘʣʘ ʧʦʟʜʦʚʞʥʽʭ 

ʧʘʨʘʣʘʢʩʽʚ ʧʝʨʝʤʽʱʫʶʪʴ ʧʨʘʚʠʡ ʟʥʽʤʦʢ ʚʽʜʥʦʩʥʦ ʣʽʚʦʛʦ ʜʦ ʟʣʠʪʪʷ ʾʭ ʽʜʝʥʪʠʯʥʠʭ 

ʢʦʥʪʫʨʽʚ ʽ ʦʪʨʠʤʘʥʥʷ ʩʪʝʨʝʦʝʬʝʢʪʫ. ʗʢʱʦ ʧʽʜ ʯʘʩ ʮʴʦʛʦ ʙʫʜʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʤʝʪʴʩʷ ʧʦʧʝʨʝʯʥʠʡ ʧʘʨʘʣʘʢʩ, ʪʦ ʡʦʛʦ ʫʥʠʢʘʶʪʴ ʦʙʝʨʪʘʥʥʷʤ ʢʽʣʴʮʷ 

ʟ ʥʘʢʘʪʢʦʶ. ʆʪʨʠʤʘʚʰʠ ʯʽʪʢʠʡ ʩʪʝʨʝʦʝʬʝʢʪ, ʰʪʫʨʚʘʣʦʤ ʧʦʟʜʦʚʞʥʽʭ ʧʘʨʘʣʘʢʩʽʚ 

ʚʠʤʽʨʶʚʘʣʴʥʫ ʤʘʨʢʫ ʩʪʝʨʝʦʩʢʦʧʽʯʥʦ ʩʫʤʽʱʘʶʪʴ ʟ ʪʦʯʢʦʶ ʤʦʜʝʣʽ, ʚʽʜʣʽʢʠ 

ʟʘʧʠʩʫʶʪʴ ʜʦ ʞʫʨʥʘʣʫ. 

ʆʙʯʠʩʣʝʥʥʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ 

ʗʢ ʧʨʠʢʣʘʜ ʥʘʚʝʜʝʤʦ ʚ ʞʫʨʥʘʣʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʶʚʘʥʴ ʟʥʽʤʢʽʚ ʽ 

ʦʙʯʠʩʣʝʥʥʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪ ʜʣʷ ʪʨʴʦʭ ʪʦʯʦʢ ʤʽʩʮʝʚʦʩʪʽ. 

ʊʘʙʣʠʮʷ 4.1 ï ɾʫʨʥʘʣ ʦʙʨʦʙʢʠ ʩʪʝʨʝʦʩʢʦʧʽʯʥʦʾ ʧʘʨʠ ʟʥʽʤʢʽʚ 

ʇʦʟʥʘʯʝʥʥʷ ʽ 

ʬʦʨʤʫʣʠ 

ʅʦʤʝʨʠ ʪʦʯʦʢ 

1 2 3 

1 2 3 4 

p
ô 

29.530 28.534 21.160 

p
ôô 

29.540 28.538 21.164 

p 29.535 28.536 21.162 

x
ô 

105.21 111.30 74.95 

z
ô 

89.42 90.70 95.16 

x1=xô-xʥ 5.21 11.30 -25.05 

z1=zô-zʥ+ȹz -10.58 -9.30 -4.84 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.1 

1 2 3 4 

k=b/p 2.0868 2.1599 2.9125 

yʬ=k f 406.43 420.66 567.24 

xʬ=k x1 10.87 24.40 -72.95 

zʬ=k z1 -22.08 -20.08 -14.09 

 

ɿʤʽʩʪ ʟʚʽʪʫ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ˉ 4 ʦʬʦʨʤʣʷʁʪʴ ʚ ʦʢʨʝʤʦʤʫ ʟʦʰʠʪʽ ʫ ʢʣʽʪʠʥʢʫ.  ɿʚʽʪ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʫʥʢʪʽʚ. 

1. ʅʘʟʚʘ ʽ ʤʝʪʘ ʨʦʙʦʪʠ. 

2. ɿʘʚʜʘʥʥʷ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. 

3. ʉʪʠʩʣʠʡ ʚʠʢʣʘʜ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ɾʫʨʥʘʣ ʦʙʨʦʙʢʠ ʩʪʝʨʝʦʩʢʦʧʽʯʥʦʾ ʧʘʨʠ ʟʥʽʤʢʽʚ. 

5. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ɼʣʷ ʯʦʛʦ ʧʨʠʟʥʘʯʝʥʽ ʩʪʝʨʝʦʢʦʤʧʘʨʘʪʦʨʠ? 

2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʯʦʛʦ ʧʨʦʚʦʜʷʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʥʽʤʢʽʚ ʥʘ 

ʩʝʨʝʦʢʦʤʧʘʨʘʪʦʨʽ? 

3. ʗʢʽ ʧʨʦʮʝʩʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʽʤʢʽʚ ʥʘ ʩʪʝʨʝʦʢʦʤʧʘʨʘʪʦʨʽ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʥʘʪʠ? 

4. ɿʘ ʷʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʚʠʢʦʥʫʪʁʴ ʦʙʯʠʩʣʝʥʥʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʠʭ 

ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ? 

ʃʽʪʝʨʘʪʫʨʘ: [1, ʩ. 45ï52; 2, ʩ. 270ï276]. 

 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 5 

ʊʝʤʘ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʦʮʝʩʦʤ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʟʥʽʤʢʽʚ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʟʘʢʨʽʧʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʪʝʤʠ ʣʝʢʮʽʾ 

çʂʦʤʙʽʥʦʚʘʥʘ ʘʝʨʦʬʦʪʦʪʦʧʦʛʨʘʬʽʯʥʝ ʟʥʽʤʘʥʥʷè ʪʘ ʤʝʪʦʜʠʢʫ ʚʠʢʦʥʘʥʥʷ 

ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʟʥʽʤʢʽʚ; ʦʟʥʘʡʦʤʠʪʠ ʩʪʫʜʝʥʪʽʚ ʟ ʙʫʜʦʚʦʶ 
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ʬʦʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʌʊʄ, ʦʟʥʘʡʦʤʠʪʠ ʟ ʧʦʨʷʜʢʦʤ ʚʠʢʦʥʘʥʥʷ 

ʬʦʪʦʤʝʭʘʥʽʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʘʝʨʦʟʥʽʤʢʽʚ ʽ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʢʦʥʪʨʦʣʴʥʽ 

ʧʠʪʘʥʥʷ. 

ɿʘʚʜʘʥʥʷ. ɺʠʚʯʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʽ ʙʫʜʦʚʫ ʬʦʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʌʊʄ, ʘ 

ʪʘʢʦʞ ʪʝʭʥʽʢʫ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ɸʝʨʦʟʥʽʤʢʠ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʝʨʦʟʥʽʤʘʥʥʷ, ʤʘʶʪʴ ʤʘʩʰʪʘʙ, ʷʢʠʡ ʥʝ 

ʜʦʨʽʚʥʶʻ ʤʘʩʰʪʘʙʥʦʤʫ ʨʷʜʫ, ʫ ʷʢʦʤʫ ʩʢʣʘʜʘʶʪʴ ʪʦʧʦʛʨʘʬʽʯʥʽ ʢʘʨʪʠ, ʘ ʪʘʢʦʞ 

ʩʧʦʪʚʦʨʝʥʥʷ ʪʦʯʦʢ ʽ ʢʦʥʪʫʨʽʚ, ʟʫʤʦʚʣʝʥʽ ʨʽʟʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. ɼʣʷ ʪʦʛʦ, ʱʦʙ 

ʚʠʢʦʨʠʩʪʘʪʠ ʘʝʨʦʟʥʽʤʢʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʽ ʧʣʘʥʽʚ, ʥʝʦʙʭʽʜʥʦ ʾʭ ʧʨʠʚʝʩʪʠ ʜʦ 

ʤʘʩʰʪʘʙʫ ʢʘʨʪʠ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ, ʽ ʫʩʫʥʫʪʠ ʟʘ ʤʦʞʣʠʚʦʩʪʽ ʥʘʷʚʥʽ ʩʧʦʪʚʦʨʝʥʥʷ. 

ʎʶ ʟʘʜʘʯʫ ʨʦʟʚô̫ ʟʫʻ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʬʦʪʦʟʥʽʤʢʽʚ.  

ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʦ ʬʦʪʦʤʝʭʘʥʽʯʥʝ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ, 

ʟʘʩʥʦʚʘʥʝ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʣʘʜʽʚ ï ʬʦʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ. ʆʪʨʠʤʘʥʽ 

ʫʥʘʩʣʽʜʦʢ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʬʦʪʦʟʥʽʤʢʠ ʤʦʥʪʫʶʪʴ ʥʘ ʦʩʥʦʚʫ ʚ ʤʝʞʘʭ ʨʘʤʢʠ 

ʪʨʘʧʝʮʽʾ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʢʘʨʪʠ ʪʘ ʦʪʨʠʤʫʶʪʴ ʬʦʪʦʧʣʘʥ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʦʛʦ 

ʩʪʚʦʨʶʻʪʴʩʷ ʢʘʨʪʘ. ʄʘʣʠʡ ʬʦʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨ ʌʊʄ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʧʣʘʥʦʚʠʭ ʘʝʨʦʟʥʽʤʢʽʚ. ɺʠʩʦʪʘ ʧʨʠʣʘʜʫ ï 2,5 ʤ, ʧʣʦʱʘ ï 

1ʭ1,1 ʤ, ʨʦʟʤʽʨ ʢʘʩʝʪʠ ï 30ʭ30 ʩʤ, ʝʢʨʘʥʘ ï 60ʭ60 ʩʤ, ʢʦʝʬʽʮʽʻʥʪ 

ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʂt
0
 ï ʚʽʜ 0,7 ʜʦ 2,5. 

ʆʩʥʦʚʦʶ ʧʨʠʣʘʜʫ ʻ ʤʝʪʘʣʝʚʠʡ ʩʪʽʣ, ʟ ʷʢʠʤ ʞʦʨʩʪʢʦ ʩʢʨʽʧʣʝʥʘ 

ʚʝʨʪʠʢʘʣʴʥʘ ʩʪʘʥʠʥʘ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʩʪʦʣʫ ʷʚʣʷʻ ʩʦʙʦʶ ʨʘʤʫ ʟ ʝʢʨʘʥʦʤ, ʷʢʠʡ 

ʤʦʞʝ ʙʫʪʠ ʥʘʭʠʣʝʥʠʡ ʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʥʘʚʢʦʣʦ ʥʘʚʢʨʫʛʠ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʍ ʽ ʚ 

ʧʦʧʝʨʝʯʥʦʤʫ ï ʥʘʚʢʦʣʦ ʦʩʽ ʋ ʥʘ ʢʫʪʠ ʜʦ 14 ʛʨʘʜʫʩʽʚ. 

ʅʘʭʠʣ ʝʢʨʘʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʨʚʘʣʽʚ, ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʝ 

ʧʦʣʦʞʝʥʥʷ ʝʢʨʘʥ ʧʨʠʚʦʜʠʪʴʩʷ ʟʘ ʢʨʫʛʣʠʤ ʨʽʚʥʝʤ. 

ʌʦʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨ ʌʊʄ ʤʘʻ ʦʙôʻʢʪʠʚ çʇʨʦʤʽʥʴè ʟ ʬʦʢʫʩʥʦʶ ʚʽʜʩʪʘʥʥʶ 

ʙʣʠʟʴʢʦ 180 ʤʤ. ʇʽʜ ʦʙôʻʢʪʠʚʦʤ ʟʘʢʨʽʧʣʝʥʽ ʯʝʨʚʦʥʠʡ ʽ ʦʨʘʥʞʝʚʠʡ 

ʩʚʽʪʣʦʬʽʣʴʪʨʠ. ʂʘʩʝʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʷʚʣʷʻ ʩʦʙʦʶ ʨʘʤʢʫ ʟ̔ ʩʢʣʦʤ, ʥʘ ʷʢʝ 

ʢʣʘʜʫʪʴ ʥʝʛʘʪʠʚ, ʽ ʟʚʝʨʭʫ ʚʽʥ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʩʢʣʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʞʝʣʷ, 
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ʫʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ çɿʘʯʠʥʝʥʦè. 

ʈʝʬʣʝʢʪʦʨ ʤʘʻ ʝʣʽʧʩʦʾʜʘʣʴʥʫ ʬʦʨʤʫ; ʚ ʦʜʥʦʤʫ ʟ ʡʦʛʦ ʬʦʢʫʩʽʚ ʫʩʪʘʥʦʚʣʝʥʘ 

ʝʣʝʢʪʨʦʣʘʤʧʘ, ʧʨʦʤʝʥʽ ʷʢʦʾ ʧʽʩʣʷ ʚʽʜʙʠʪʪʷ ʚʥʫʪʨʽʰʥʴʦʶ ʜʟʝʨʢʘʣʴʥʦʶ 

ʧʦʚʝʨʭʥʝʶ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʜʨʫʛʦʤʫ ʬʦʢʫʩʽ, ʷʢʠʡ ʟʙʽʛʘʻʪʴʩʷ ʽʟ ʟʘʜʥʴʦʶ 

ʚʫʟʣʦʚʦʶ ʪʦʯʢʦʶ ʦʙôʻʢʪʠʚʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ɿʤʽʥʘ ʤʘʩʰʪʘʙʫ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʦʞʥʦʛʦ ʜʠʩʢʘ. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ʊʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʪʘʢ̔ʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

ï ʥʝˇʘʪʠʚ ʢʣʘʜʫʪʴ ʫ ʢʘʩʝʪʫ ʧʨʠʣʘʜʫ ʝʤʫʣʴʩʽʻʶ ʚʥʠʟ; 

ï ʥʘ ʝʢʨʘʥ ʢʣʘʜʫʪʴ ʦʧʦʨʥʠʡ ʧʣʘʥʰʝʪ, ʧʽʜ ʯʘʩ ʪʨʘʥʩʬʦʤʫʚʘʥʥ ̫ʟʤʽʥʶʻʪʴʩʷ 

ʤʘʩʰʪʘʙ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ , ʜʣʷ ʯʦʛʦ ʝʢʨʘʥ ʥʘʭʠʣʷʻʪʴʩʷ ʥʘʚʢʦʣʦ ʦʩʝʡ ʍ ʽ ʋ, 

ʘ ʥʝˇʘʪʠʚ ʩʫʤʽʱʘʻʪʴʩʷ ʚʟʜʦʚʞ ʥʘʧʨʷʤʢʽʚ ʦʩʽ ʍ ʽ ʋ (ʨʠʩ 5.2, ʧʦʟ. 1); 

 

ʈʠʩ. 5.2 ï ʉʭʝʤʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ 

 

ï ʩʫʤʽʱʝʥʥʷ ʪʦʯʦʢ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʤʠ ʪʦʯʢʘʤʠ ʥʘ 

ʦʧʦʨʥʦʤʫ ʧʣʘʥʰʝʪʽ ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʪʦʯʢʘʭ ɸ ʽ ɺ ʫʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʤʘʩʰʪʘʙʫ 

ʟʦʙʨʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʥʦʛʦ ʤʘʩʰʪʘʙʫ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʦʙʝʨʪʘʥʥʷʤ 
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ʥʦʞʥʦʛʦ ʜʠʩʢʘ ( ʨʠʩ 5.2, ʧʦʟ. 2); 

ï ʥʘʭʠʣʦʤ ʝʢʨʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʨʚʘʣʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʩʫʤʽʱʝʥʥʷ ʚʩʽʭ 

ʯʦʪʠʨʴʦʭ ʪʦʯʦʢ ʘʙʦ ʪʘʢʝ ʧʦʣʦʞʝʥʥʷ, ʟʘ ʷʢʦʛʦ cd Ɛ CD ( ʨʠʩ 5.2, ʧʦʟ. 3 ʽ 4 ); ʫ 

ʦʩʪʘʥʴʦʤʫ ʚʠʧʘʜʢʫ ʢʘʩʝʪʫ ʟ ʥʝˇʘʪʠʚʦʤ ʩʣʽʜ ʟʤʽʩʪʠʪʠ ʚʟʜʦʚʞ ʦʩʝʡ ʍ ʽ ʋ (ʨʠʩ. 5.2, 

ʧʦʟ. 5 ʽ 6); 

ï ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʩʫʤʽʱʝʥʥʷ ʜʦʩʷʛʥʫʪʦ, ʦʙôʻʢʪʠʚ ʟʘʢʨʠʚʘʶʪʴ 

ʩʚʽʪʣʦʬʽʣʴʪʨʦʤ, ʟʥʽʤʘʶʪʴ ʟ ʝʢʨʘʥʘ ʦʧʦʨʥʠʡ ʧʣʘʥʰʝʪʠʢ ʨʘʟʦʤ ʟ ʢʘʨʪʦʥʥʦʶ 

ʦʩʥʦʚʦʶ ʽ ʢʣʘʜʫʪʴ ʥʘ ʡʦʛʦ ʤʽʩʮʝ ʘʨʢʫʰ ʩʚʽʪʣʦʯʫʪʣʠʚʦʛʦ ʧʘʧʝʨʫ. ɿʦʙʨʘʞʝʥʥʷ, 

ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ, ʝʢʩʧʦʥʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʥʝʦʙʭʽʜʥʦʛʦ ʯʘʩʫ. 

ɿʤʽʩʪ ʟʚʽʪʫ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ˉ 5 ʦʬʦʨʤʣʷʁʪʴ ʚ ʦʢʨʝʤʦʤʫ ʟʦʰʠʪʽ ʫ ʢʣʽʪʠʥʢʫ. ɿʚʽʪ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʫʥʢʪʽʚ. 

1. ʅʘʟʚʘ ʽ ʤʝʪʘ ʨʦʙʦʪʠ. 

2. ɿʘʚʜʘʥʥʷ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. 

3. ʉʪʠʩʣʠʡ ʚʠʢʣʘʜ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ʉʭʝʤʘ ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ. 

5. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʅʘʜʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʪʨʘʩʬʦʨʤʫʚʘʥʥʷ ʟʥʽʤʢʽʚ. 

2. ʗʢʽ ʛʝʦʤʝʪʨʠʯʥʽ ʪʘ ʦʧʪʠʯʥʽ ʫʤʦʚʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʚ ʧʨʦʮʝʩʽ 

ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ? 

3. ʋ ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʥʫʶʪʴ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʟʘ ʟʦʥʘʤʠ? 

4. ɺʽʜ ʷʢʠʭ ʯʠʥʥʠʢʽʚ ʟʘʣʝʞʠʪʴ ʪʦʯʥʽʩʪʴ ʬʦʪʦʤʝʭʘʥʽʯʥʦʛʦ 

ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ? 

5. ʅʘʜʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʬʦʪʦʧʣʘʥʫ. 

ʃʽʪʝʨʘʪʫʨʘ: [1, ʩ. 54ï67; 2, ʩ. 148ï162]. 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 6 

ʊʝʤʘ. ɼʝʰʠʬʨʫʚʘʥʥʷ ʘʝʨʦʬʦʪʦʟʥʽʤʢʽʚ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʟʘʢʨʽʧʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʪʝʤʠ ʣʝʢʮʽʾ çʂʦʤʙʽʥʦʚʘʥʝ 

ʘʝʨʦʬʦʪʦʪʦʧʦʛʨʘʬʽʯʥʝ ʟʟʥʽʤʘʥʥʷè ʪʘ ʤʝʪʦʜʠʢʫ ʜʝʰʠʬʨʫʚʘʥʥʷ ʟʥʽʤʢʽʚ; 

ʦʟʥʘʡʦʤʠʪʠ ʩʪʫʜʝʥʪʽʚ ʟ ʙʫʜʦʚʦʶ ʬʦʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʌʊʄ, ʦʟʥʘʡʦʤʠʪʠ 

ʩʪʫʜʝʥʪʽʚ ʟ ʜʝʰʠʬʨʫʚʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ ʦʙô̒ ʢʪʽʚ ʤʽʩʮʝʚʦʩʪʽ ʟʘ 

ʘʝʨʦʬʦʪʦʟʥʽʤʢʘʤʠ. 

ɿʘʚʜʘʥʥʷ. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʜʝʰʠʬʨʫʚʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ ʦʙôʻʢʪʽʚ 

ʤʽʩʮʝʚʦʩʪʽ ʟʘ ʘʝʨʦʟʥʽʤʢʘʤʠ, ʩʢʣʘʩʪʠ ʜʣʷ ʦʜʥʦʛʦ ʟ ʘʝʨʦʟʥʽʤʢʽʚ ʚʽʜʦʤʽʩʪʴ 

ʦʩʥʦʚʥʠʭ ʽ ʧʦʩʝʨʝʜʥʽʭ ʜʝʰʠʬʨʫʚʘʣʴʥʠʭ ʦʟʥʘʢ. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ɼʝʰʠʬʨʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʥʘ ʬʦʪʦʟʦʙʨʘʞʝʥʥʽ ʦʙôʻʢʪʽʚ 

ʤʽʩʮʝʚʦʩʪʽ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʥʘʥʝʩʝʥʥʶ ʥʘ ʧʣʘʥ (ʢʘʨʪʫ), ʚʠʷʚʣʝʥʥʽ ʾʭ ʤʝʞ, 

ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʦʞ ʢʨʝʩʣʝʥʥʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʫʤʦʚʥʠʤʠ ʟʥʘʢʘʤʠ. ʇʨʠ ʜʝʰʠʬʨʫʚʘʥʥʽ ʥʘ ʬʦʪʦʟʦʙʨʘʞʝʥʥʽ ʦʙôʻʢʪʽʚ ʤʽʩʮʝʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʪʘʢ ʟʚʘʥʠʭ ʧʨʷʤʠʭ ʽ ʧʦʙʽʯʥʠʭ ʜʝʰʠʬʨʫʚʘʣʴʥʠʭ 

ʦʟʥʘʢ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʟʤʽʩʪ ʮʠʭ ʦʙôʻʢʪʽʚ. 

ʇʨʷʤʽ ʜʝʰʠʬʨʫʚʘʣʴʥʽ ʦʟʥʘʢʠ: ʪʦʥ, ʩʪʨʫʢʪʫʨʘ ʟʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʘ, ʡʦʛʦ 

ʬʦʨʤʘ, ʨʦʟʤʽʨʠ, ʪʽʥʴ. 

ʊʦʥ. ʋ ʩʚʽʪʣʽʰʠʭ ʪʦʥʘʭ ʟʦʙʨʘʞʘʶʪʴʩʷ ʩʫʭʽ ʜʦʨʦʛʠ, ʫ ʩʽʨʠʭ ʪʦʥʘʭ 

ʟʦʙʨʘʞʫʶʪʴʩʷ ʦʨʘʥʽ ʟʝʤʣʽ, ʫ ʪʝʤʥʽʠhʭ ï ʣʽʩʥʽ ʤʘʩʠʚʠ, ʦʟʝʨʘ, ʨʽʯʢʠ, ʟʘʣʠʚʥʽ 

ʣʫʢʠ. ʊʦʥ ʟʦʙʨʘʞʝʥʥ̫  ʯʘʩʪʦ ʜʦʧʦʚʥʶʻʪʴʩʷ ʩʪʨʫʢʪʫʨʦʶ ʘʙʦ ʨʠʩʫʥʢʦʤ 

ʟʦʙʨʘʞʝʥʥʷ. ɼʣʷ ʤʘʩʠʚʫ ʧʨʠʩʘʜʠʙʥʠʭ ʜʽʣʷʥʦʢ ʧʨʠʪʘʤʘʥʥʘ ʤʦʟʘʾʯʥʘ ʩʪʨʫʢʪʫʨʘ. 

ʃʽʩʥʽ ʫʛʽʜʜʷ ʤʘʶʪʴ ʟʝʨʥʠʩʪʫ ʩʪʨʫʢʪʫʨʫ ʟʦʙʨʘʞʝʥʥʷ. ɼʣʷ ʛʦʨʦʜʽʚ ʪʘ ʨʽʣʣʽ 

ʧʨʠʪʘʤʘʥʥʠʡ ʣʽʥʽʡʯʘʪʠʡ ʨʠʩʫʥʦʢ. ʌʦʨʤʘ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʦʙôʻʢʪʽʚ, ʦʩʦʙʣʠʚʦ 

ʰʪʫʯʥʠʭ ʩʧʦʨʫʜ, ʭʘʨʘʢʪʝʨʥʘ ʧʨʘʚʠʣʴʥʘ ʛʝʦʤʝʪʨʠʯʥʘ ʬʦʨʤʘ. ʆʙôʻʢʪʠ ʤʽʩʮʝʚʦʩʪʽ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʘʶʪʴ ʢʨʠʚʦʣʽʥʽʡʥʫ ʬʦʨʤʫ. ʈʦʟʤʽʨʠ ʦʙôʻʢʪʽʚ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʘʩʰʪʘʙʫ ʬʦʪʦʟʦʙʨʘʞʝʥʥʷ. 

ʇʦʙʽʯʥʽ ʦʟʥʘʢʠ. ɺʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʤʽʩʮʝʚʦʩʪʽ ï ʷʚʠʱʝ, ʷʢʝ 

ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʧʝʚʥʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ, ʱʦ ʚʽʜʙʠʚʘʶʪʴ ʚʟʘʻʤʦʟʚôʻʷʟʦʢ 
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ʷʚʠʱ ʽ ʧʨʝʜʤʝʪʽʚ.  

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ʆʪʨʠʤʘʪʠ ʘʝʨʦʬʦʪʦʟʥʽʤʦʢ. 

2. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʝʰʠʬʨʫʚʘʣʴʥʽ ʦʟʥʘʢʠ, ʘʣʴʙʦʤ ʜʝʰʠʬʨʫʚʘʥʥʷ, 

ʚʠʢʦʥʘʪʠ ʚʽʟʫʘʣʴʥʝ ʜʝʰʠʬʨʫʚʘʥʥʷ ʘʝʨʦʬʦʪʦʟʥʽʤʢʘ.  

ʈʝʟʫʣʴʪʘʪʠ ʟʘʥʝʩʪʠ ʜʦ ʪʘʙʣʠʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʰʠʬʨʫʚʘʣʴʥʠʭ ʦʟʥʘʢ, 

ʧʨʠʢʣʘʜ ʷʢʦʾ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 6.2. 

ʊʘʙʣʠʮʷ 6.2 ï ʊʘʙʣʠʮʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʰʠʬʨʫʚʘʣʴʥʠʭ ʦʟʥʘʢ ʘʝʨʦʟʥʽʤʢʘ 

ˉ 12 

 ̄

ʧʦʨ. 

ʅʘʡʤʝ- 

ʥʫʚʘʥ-

ʥʷ 

ʦʙôʻʢʪʘ 

ʇʨʷʤʽ ʜʝʰʠʬʨʫʚʘʣʴʥʽ ʦʟʥʘʢʠ 

ʇʦʙʽʯʥʽ 

ʦʟʥʘʢʠ 

ʉʪʫʧʽʥʴ 

ʥʘʜʽʡ- 

ʥʦʩʪʽ 

ʢʘʤʝʨʘʣ-ɹ 

ʥʦʛʦ 

ʜʝʰʠʬʨʫ- 

ʚʘʥʥʷ, % 

ʊʦʥ 
ʉʪʨʫʢʪʫ-

ʨʘ 
ʌʦʨʤʘ 

ʈʦʟ- 

ʤʽʨ 

1 ʈʽʣʣʷ 
ʉ̔-

ʨʠʡ 
ʃ̔ ʥʽʡʯʘʪʘ ʇʨʷʤʦʢʫʪʥʘ 15 ʩʤ

2 

ʉʣʽʜʠ 

ʟʙʠʨʘʥ- 

ʥʷ ʚʨʦ 

ʞʘ ʁ

90ï100 

2 ʉʽʥʦʢʽʩ 
ʉ̔-

ʨʠʡ 
ʇʣʷʤʠʩʪʘ ʆʢʨʫʛʣʘ 18 ʩʤ

2 ʉʢʠʨ- 

ʜʠ ʩʽʥʘ 
85ï95 

 

ɿʤʽʩʪ ʟʚʽʪʫ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ˉ 6 ʦʬʦʨʤʣʷʁʪʴ ʚ ʦʢʨʝʤʦʤʫ ʟʦʰʠʪʽ ʫ ʢʣʽʪʠʥʢʫ. ɿʚʽʪ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʫʥʢʪʽʚ. 

1. ʅʘʟʚʘ ʽ ʤʝʪʘ ʨʦʙʦʪʠ. 

2. ɿʘʚʜʘʥʥʷ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. 

3. ʉʪʠʩʣʠʡ ʚʠʢʣʘʜ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ʊʘʙʣʠʮʷ ʜʝʰʠʬʨʫʚʘʥʥʷ ʟʥʽʤʢʘ. 

5. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʅʘʜʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʜʝʰʠʬʨʫʚʘʥʥʷ. 

2. ʅʘʟʚʽʪʴ ʧʨʷʤʽ ʜʝʰʠʬʨʫʚʘʣʴʥʽ ʦʟʥʘʢʠ. 
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3. ʂʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʝʨʝʜʥʽ ʦʟʥʘʢʠ ʜʝʰʠʬʨʫʚʘʥʥʷ? 

4. ʅʘʚʝʜʽʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʝʪʘʣʦʥʥʝ ʜʝʰʠʬʨʫʚʘʥʥʷ. 

5. ʗʢʽ ʤʘʪʝʨʽʘʣʠ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʧʦʣʴʦʚʦʛʦ ʜʝʰʠʬʨʫʚʘʥʥʷ? 

ʃʽʪʝʨʘʪʫʨʘ: [1, ʩ. 68ï76; 2, ʩ. 210ï229]. 

 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 7 

ʊʝʤʘ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʙʫʜʦʚʦʶ ʪʘ ʧʨʠʥʮʠʧʦʤ ʨʦʙʦʪʠ ʩʪʝʨʝʦʛʨʘʬʘ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʟʘʢʨʽʧʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʪʝʤʠ ʣʝʢʮʽʾ çʂʦʤʙʽʥʦʚʘʥʝ 

ʘʝʨʦʬʦʪʦʪʦʧʦʛʨʘʬʽʯʥʝ ʟʥʽʤʘʥʥʷè; ʚʠʚʯʠʪʠ ʙʫʜʦʚʫ ʩʪʝʨʝʦʛʨʘʬʘ, ʪʝʭʥʽʢʫ ʨʦʙʦʪʠ 

ʥʘ ʮʴʦʤʫ ʧʨʠʣʘʜʽ. 

ɿʘʚʜʘʥʥʷ. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʙʫʜʦʚʦʶ ʪʘ ʧʨʠʥʮʠʧʦʤ ʨʦʙʦʪʠ ʩʪʝʨʝʦʛʨʘʬʘ, 

ʚʠʢʦʥʘʪʠ ʢʨʝʩʣʝʥʥʷ ʩʠʪʫʘʮʽʾ ʟʘ ʩʪʝʨʝʦʧʘʨʦʶ ʟʥʽʤʢʽʚ ʫ ʟʘʜʘʥʦʤʫ ʤʘʩʰʪʘʙʽ. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʋʥʽʚʝʨʩʘʣʴʥʽ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʽ ʧʨʠʣʘʜʠ (ʋʉʇ) ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ ʽ ʧʣʘʥʽʚ ʜʣʷ ʧʦʙʫʜʫʚʘʥʥʷ ʤʝʨʝʞ 

ʧʨʦʩʪʦʨʦʚʦʾ ʬʦʪʦʪʨʽʘʥʛʫʣʷʮʽʾ ʪʘ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. 

ʆʨʠʛʽʥʘʣ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʢʘʨʪʠ ʥʘ ʋʉʇ ʩʢʣʘʜʘʻʪʴʩʷ ʫʥʘʩʣʽʜʦʢ ʦʙʨʦʙʢʠ 

ʦʢʨʝʤʠʭ ʩʪʝʨʝʦʧʘʨ, ʷʢʽ ʧʦʢʨʠʚʘʶʪʴ ʮ  ʁ ʪʨʘʧʝʮʽʶ. ʆʙʨʦʙʢʘ ʩʪʝʨʝʦʧʘʨʠ 

ʧʝʨʝʜʙʘʯʘʻ: ʧʽʜʛʦʪʦʚʯʽ ʨʦʙʦʪʠ, ʚʟʘʻʤʥʝ ʦʨʽʻʥʪʫʚʘʥʥʷ ʧʘʨʠ ʟʥʽʤʢʽʚ, ʟʦʚʥʽʰʥʻ 

ʦʨʽʻʥʪʫʚʘʥʥʷ ʤʦʜʝʣʽ (ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʽ ʛʦʨʠʟʦʥʪʫʚʘʥʥʷ ʤʦʜʝʣʽ) ʩʪʝʨʝʦʩʢʦʧʽʯʥʝ 

ʟʥʽʤʘʥʥʷ ʨʝʣʴʻʬʫ ʪʘ ʢʦʥʪʫʨʽʚ. 

ʇʽʜʛʦʪʦʚʯʽ ʨʦʙʦʪʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʧʽʜʛʦʪʦʚʢʫ ʧʨʠʣʘʜʫ ʜʦ ʨʦʙʦʪʠ. 

ʎʝʥʪʨʫʚʘʥʥʷ ʟʥʽʤʢʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʫʥʘʩʣʽʜʦʢ ʩʫʤʽʱʝʥʥʷ ʮʝʥʪʨʘ ʟʥʽʤʢʘ ʟ 

ʮʝʥʪʨʦʤ ʢʘʩʝʪʠ, ʟ ʢʦʦʨʜʠʥʘʪʥʠʤʠ ʧʦʟʥʘʯʢʘʤʠ ʥʝˇʘʪʠʚʘ. 

ɺʟʘʻʤʥʝ ʦʨʽʻʥʪʫʚʘʥʥʷ ʚʠʢʦʥʫʪʁʴ ʜʣʷ ʧʦʙʫʜʦʚʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʦʾ 

ʤʦʜʝʣʽ ʥʘ ʋʉʇ ʫʥʘʩʣʽʜʦʢ ʫʩʫʥʝʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʧʘʨʘʣʘʢʩʽʚ ʫ ʤʝʞʘʭ ʩʪʝʨʝʦʧʘʨʠ. 

ɿʦʚʥʽʰʥʽʤ, ʘʙʦ ʛʝʦʜʝʟʠʯʥʠʤ, ʦʨʽʻʥʪʫʚʘʥʥʷʤ ʤʦʜʝʣʽ ʚʚʘʞʘʪʁʴ ʧʨʠʚʝʜʝʥʥʷ 

ʾʾ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʤʘʩʰʪʘʙʫ ʪʘ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʚʦʨʦʪ ʚʽʜʥʦʩʥʦ ʛʝʦʜʝʟʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʧʦʨʥʽ ʪʦʯʢʠ, 
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ʥʘʥʝʩʝʥʽ ʥʘ ʦʩʥʦʚʽ ʪʘ ʥʘ ʟʥʽʤʢʘʭ. ʐʪʫʨʚʘʣʠ ʍ, ʋ, Z ʚ ʜʽʾ ʥʘʚʦʜʷʪʴ 

ʩʪʝʨʝʦʩʢʦʧʽʯʥʫ ʚʠʤʽʨʶʚʘʣʴʥʫ ʤʘʨʢʫ ʥʘ ʦʜʥʫ ʟ ʧʣʘʥʦʚʠʭ ʪʦʯʦʢ. ʇʝʨʝʩʫʚʘʶʪʴ 

ʧʣʘʥʰʝʪ ʽ ʩʫʤʽʱʫʶʪʴ ʚʽʩʪʨʷ ʦʣʽʚʮʷ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʪʦʯʢʦʶ ʥʘ ʧʣʘʥʰʝʪʽ. ʇʦʪʽʤ 

ʥʘʚʦʜʷʪʴ ʤʘʨʢʫ ʥʘ ʜʨʫʛʫ ʦʧʦʨʥʫ ʪʦʯʢʫ. ʈʦʟʚʝʨʪʘʶʯʠ ʧʣʘʥʰʝʪ ʥʘʚʢʦʣʦ ʧʝʨʰʦʾ 

ʦʧʦʨʥʦʾ ʪʦʯʢʠ, ʫʩʪʘʥʦʚʣʶʶʪʴ ʦʣʽʚʝʮʴ ʥʘ ʣʽʥʽʶ, ʱʦ ʟôʻʜʥʫʻ ʮʽ ʦʧʦʨʥʽ ʪʦʯʢʠ ʥʘ 

ʧʣʘʥʰʝʪʽ. 

ʉʪʝʨʝʦʧʘʨʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʤʘʩʰʪʘʙʦʚʘʥʦʶ, ʷʢʱʦ ʟ ʥʘʚʝʜʝʥʥʷʤ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʤʘʨʢʠ ʥʘ ʚʩʽ ʧʣʘʥʦʚʽ ʦʧʦʨʠ ʪʦʯʢʠ ʤʦʜʝʣʽ ʚʽʩʪʨʷ ʦʣʽʚʮʷ ʟʙʽʛʘʻʪʴʩʷ 

ʟ ʥʝʦʙʭʽʜʥʦʶ ʪʦʯʥʽʩʪʶ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʦʯʢʘʤʠ ʥʘ ʧʣʘʥʰʝʪʽ. 

ʉʢʣʘʜʘʥʥʷ ʦʨʠʛʽʥʘʣʫ ʪʦʧʦʢʘʨʪʠ ʧʦʣʷʛʘʻ ʫ ʚʽʜʦʙʨʘʞʝʥʥʽ ʩʠʪʫʘʮʽʾ 

ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʾʾ ʨʝʣʴʻʬʫ. ʈʝʣʴʻʬ ʧʦʯʠʥʘʶʪʴ ʨʠʩʫʚʘʪʠ ʟ ʧʨʦʚʝʜʝʥʥʷ ʣʽʥʽʡ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʛʽʜʨʦʛʨʘʬʽʶ. ʅʘʥʦʩʷʪʴ çʩʢʝʣʝʪè ʨʝʣʴʻʬʫ (ʭʨʝʙʪʠ, ʷʨʠ). 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʩʪʝʨʝʦʛʨʘʬʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 7.1. 

ʆʩʥʦʚʥ ̔ ʩʠʩʪʝʤʠ ʩʪʝʨʝʦʛʨʘʬʘ ï ʩʠʩʪʝʤʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʩʪʝʨʝʦʩʢʦʧʽʯʥʦʾ ʤʦʜʝʣʽ ʧʝʚʥʦʛʦ ʤʘʩʰʪʘʙʫ; ʩʠʩʪʝʤʘ ʚʠʤʽʨʶʚʘʥʥʷ; ʩʠʩʪʝʤʘ 

ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʟʥʽʤʢʽʚ, ʩʠʩʪʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʂʦʤʧʣʝʢʪ ʩʪʝʨʝʦʛʨʘʬʘ 

ʤʽʩʪʠʪʴ ʢʦʦʨʜʠʥʘʪʦʛʨʘʬ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʩʪʝʨʝʦʤʦʜʝʣʽ ʧʨʦʚʦʜʪ̫ʴ ʧʨʷʤʦʚʠʩʥʠʤ 

ʧʨʦʤʝʥʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʥʦʢʫʣʷʨʥʦʾ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʉʪʝʨʝʦʛʨʘʬ ʥʘʣʝʞʠʪʴ ʜʦ ʋʉʇ ʤʝʭʘʥʽʯʥʦʛʦ ʪʠʧʫ. ʎʝʡ ʪʠʧ ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʚʝʣʠʢʠʭ ʽ ʩʝʨʝʜʥʽʭ ʤʘʩʰʪʘʙʽʚ ʽ ʟʛʫʱʝʥʥʷ ʧʣʘʥʦʚʦ-ʚʠʩʦʪʥʦʾ 

ʛʝʦʜʝʟʠʯʥʦʾ ʦʩʥʦʚʠ. ʅʘ ʩʪʝʨʝʦʛʨʘʬʽ ʦʙʨʦʙʣʷʶʪʴ ʘʝʨʦʟʥʽʤʢʠ ʬʦʨʤʘʪʦʤ 

18ʭ18 ʩʤ. 

ɿʤʽʩʪ ʟʚʽʪʫ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ˉ 7 ʦʬʦʨʤʣʷʁʪʴ ʚ ʦʢʨʝʤʦʤʫ ʟʦʰʠʪʽ ʫ ʢʣʽʪʠʥʢʫ. ɿʚʽʪ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʫʥʢʪʽʚ. 

1. ʅʘʟʚʘ ʽ ʤʝʪʘ ʨʦʙʦʪʠ. 

2. ɿʘʚʜʘʥʥʷ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. 

3. ʉʪʠʩʣʠʡ ʚʠʢʣʘʜ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ʌʨʘʛʤʝʥʪ ʢʨʝʩʣʝʥʥʷ ʢʘʨʪʠ ʥʘ ʉɼ. 

5. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 
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ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ 

1. ʗʢʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ? 

2. ʗʢʽ ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʟʥʽʤʢʽʚ ʚʠʢʦʥʫʶʪʴ ʥʘ ʧʨʠʣʘʜʽ? 

3. ʗʢ ʚʠʢʦʥʫʪʁʴ ʚʟʘʻʤʥʝ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʥʽʤʢʽʚ? 

4. ʗʢ ʚʠʢʦʥʫʪʁʴ ʟʦʚʥʽʰʥʻ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʥʽʤʢʽʚ? 

5. ʗʢ ʚʠʢʦʥʫʪʁʴ ʩʢʣʘʜʘʥʥʷ ʦʨʠʛʽʥʘʣʫ ʪʦʧʦʢʘʨʪʠ? 

ʃʽʪʝʨʘʪʫʨʘ: [2, ʩ. 294ï297; 3, ʩ. 187ï211]. 

 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 8 

ʊʝʤʘ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʢʦʩʤʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ɼɿɿ ʽ ʢʦʩʤʽʯʥʠʤʠ 

ʟʦʙʨʘʞʝʥʥʷʤʠ ʨʽʟʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʟʥʘʡʦʤʠʪʠ ʩʪʫʜʝʥʪʽʚ ʟ ʢʦʩʤʽʯʥʠʤʠ ʟʦʙʨʘʞʝʥʥ̫ ʤʠ ʨʽʟʥʦʾ 

ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʦʪʨʠʤʘʥʠʤʠ ʟ ʨʽʟʥʠʭ ʰʪʫʯʥʠʭ ʩʫʧʫʪʥʠʢʽʚ 

ɿʝʤʣʽ, ʟʘʢʨʽʧʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʪʝʤʠ çɸʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥè̫. 

ɿʘʚʜʘʥʥʷ. ʆʟʥʘʡʦʤʠʪʠʩ ̫ʟ ʢʦʩʤʽʯʥʠʤʠ ʟʦʙʨʘʞʝʥʥ̫ ʤʠ ʨʽʟʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ 

ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ɼʠʩʪʘʥʮʽʡʥʠʤ ʟʦʥʜʫʚʘʥʥʷʤ ɿʝʤʣʽ (ɼɿɿ) ʥʘʟʠʚʘʶʪʴ ʙʝʟʢʦʥʪʘʢʪʥʠʡ ʤʝʪʦʜ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʝʤʥʫ ʧʦʚʝʨʭʥʶ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʥʽʡ 

ʦʙô̒ ʢʪʠ) ʫʥʘʩʣʽʜʦʢ ʨʝʻʩʪʨʘʮʽʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʈʝʻʩʪʨʫʚʘʪʠʩʷ ʤʦʞʝ ʚʣʘʩʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʦʙô̒ ʢʪʽʚ ʽ ʚʜ̔ʙʠʪʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʽʥʰʠʭ ʜʞʝʨʝʣ. ʄʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʷʪʠ ʽ ʚʠʤʽʨʶʚʘʪʠ ʪʝ ʯʠ ʽʥʰʝ ʷʚʠʱʝ, ʦʙô̒ ʢʪ ʘʙʦ 

ʧʨʦʮʝʩ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʩʝʥʩʦʨʘ. ʇʨʦʩʪʦʨʦʚʝ ʨʦʟʨʽʟʥʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʦʟʤʽʨ ʥʘʡʤʝʥʰʠʭ ʦʙô̒ ʢʪʽʚ, ʷʢʽ ʨʦʟʨʽʟʥʷʶʪʴ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥ,ɹ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʘʥʽ ʥʠʟʴʢʦʛʦ 

(ʙʽʣʴʰʝ 100 ʤ), ʩʝʨʝʜʥʴʦʛʦ (10ï100 ʤ) ʽ ʚʠʩʦʢʦʛʦ (ʤʝʥʰʝ 10 ʤ) ʨʦʟʨʽʟʥʝʥʴ. 

ɿʥʽʤʘʥʥʷ ʥʠʟʴʢʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʟʜʘʪʥʦʩʪʽ ʥʘʣʝʞʘʪʴ ʜʦ ʦʛʣʷʜʦʚʠʭ ʽ 

ʜʦʟʚʦʣʷʶʪʴ ʦʜʥʦʯʘʩʥʦ ʦʭʦʧʣʶʚʘʪʠ ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ, ʥʘʚʽʪʴ ʜʦ ʮʽʣʦʾ ʧʽʚʢʫʣʽ. 

ʊʘʢʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʤʝʪʝʨʝʦʣʦʛʽʾ, ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʥʠʭ ʧʦʞʝʞ ʪʘ 
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ʽʥʰʠʭ ʤʘʩʰʪʘʙʥʠʭ ʧʨʠʨʦʜʥʠʭ ʣʠʭ. ɿʥʽʤʢʠ ʥʠʟʴʢʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʟʜʘʪʥʦʩʪʽ 

ʦʪʨʠʤʫʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʽʟ ʩʫʧʫʪʥʠʢʽʚ Terra, Aqua. ʎʽ ʩʫʧʫʪʥʠʢʠ ʜʦʟʚʦʣʷʶʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʪʝʨʠʪʦʨʽʾ ʫ ʪʠʩʷʯʽ ʢʚʘʜʨʘʪʥʠʭ ʢʽʣʦʤʝʪʨʽʚ ʜʚʘ ʨʘʟʠ ʥʘ 

ʜʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʦʧʝʨʘʪʠʚʥʝ ʦʮʽʥʶʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʫʛʽʜʴ ʫ ʤʘʩʰʪʘʙʘʭ 1:350000 ï 1:1000000. ʋ ʢʣʘʩʽ ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ (ʂɸ) ʟ 

ʘʧʘʨʘʪʫʨʦʶ ʥʠʟʴʢʦ ʾ ʨʦʟʜʽʣʴʥʦ ʾ ʟʜʘʪʥʦʩʪ̔ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʪʨʠ ʢʘʪʝʛʦʨʽʾ: 

ʥʠʟʴʢʦʦʨʙʽʪʘʣʴʥʽ ʪʘ ʛʝʦʩʪʘʮʽʦʥʘʨʥʽ ʩʫʧʫʪʥʠʢʠ ʟ ʘʧʘʨʘʪʫʨʦʶ ʦʛʣʷʜʦʚʦʛʦ 

ʟʥʽʤʘʥʥʷ ʟ ʨʦʟʨʽʟʥʝʥʥ̫ ʤ 1ï8 ʢʤ (NOAA-12,-14,-15,-16,-17); ʩʫʧʫʪʥʠʢʠ 

ʛʣʦʙʘʣʴʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʥʽʤʘʥʥʷ ʟ ʨʦʟʨʽʟʥʝʥʥ̫ ʤ 250ï1000 ʤ (Terra, Aqua, 

çʄʝʪʝʦʨ-3ʄè-1); ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʂɸ ʟ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʶ ʘʧʘʨʘʪʫʨʦʶ ʟʥʽʤʘʥʥʷ 

ʧʦʚʝʨʭʥʽ ʦʢʝʘʥʫ (OrbView-2, IRC-P4). 

ɿʥʽʤʢʠ ʩʝʨʝʜʥʴʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʟʜʘʪʥʦʩʪʽ ï ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʜʘʥʠʭ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʛʝʦʣʦʛʽʾ, ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʨʠʙʥʦʛʦ ʧʨʦʤʠʩʣʫ, ʢʦʥʪʨʦʣʶ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʩʫʧʫʪʥʠʢʠ Landsat, IRS, SPOT, 

ʈʝʩʫʨʩ-01. ɿʥʽʤʢʠ ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʦʪʨʠʤʫʶʪʴ ʽʟ ʩʫʧʫʪʥʠʢʽʚ 

IKONOS, QuickBird.  

ɿʤʽʩʪ ʟʚʽʪʫ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ˉ 8 ʦʬʦʨʤʣʷʁ ʪʴ ʚ ʦʢʨʝʤʦʤʫ ʟʦʰʠʪʽ ʫ ʢʣʽʪʠʥʢʫ. ɿʚʽʪ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʫʥʢʪʽʚ: 

1. ʅʘʟʚʘ ʽ ʤʝʪʘ ʨʦʙʦʪʠ. 

2. ɿʘʚʜʘʥʥʷ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. 

3. ʉʪʠʩʣʠʡ ʚʠʢʣʘʜ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʅʘʜʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ɼɿɿ. 

2. ʗʢ ʧʦʜʽʣʷʶʪʴʩʷ ʜʘʥʽ ɼɿɿ ʟʘ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ? 

3. ʅʘʟʚʽʪʴ ʧʝʨʝʚʘʛʠ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥ̫  ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟʥʽʤʘʥʥʷ. 

ʃʽʪʝʨʘʪʫʨʘ: [4, ʩ. 138ï141]. 
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ʊʝʤʘ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʦʛʨʘʤʠ Multi  Spec 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʟʥʘʡʦʤʠʪʠ ʩʪʫʜʝʥʪʽʚ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʦʛʨʘʤʠ 

MultiSpec, ʟʘʢʨʽʧʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʪʝʤʠ çɸʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷè. 

ɿʘʚʜʘʥʥʷ. ɺʠʚʯʠʪʠ ʤʦʞʣʠʚʦʩʪ ̔ ʧʨʦʛʨʘʤʠ MultiSpec, ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ 

ʦʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʪʘ ʚʠʢʦʥʘʪʠ ʚʚʝʜʝʥʥʷ ʟʥʽʤʢʽʚ. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

MultiSpec ï ʮʝ ʧʨʦʛʨʘʤʘ ʜʣʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ ʙʘʛʘʪʦʟʦʥʘʣʴʥʠʭ 

ʟʥʽʤʢʽʚ. MultiSpec ʚʠʢʦʥʫʻ ʪʘʢ̔ ʬʫʥʢʮʽʾ: ʽʤʧʦʨʪ ʜʘʥʠʭ, ʚʠʚʝʜʝʥʥʷ ʥʘ ʝʢʨʘʥ 

ʙʘʛʘʪʦʟʦʥʘʣʴʥʠʭ ʟʥʽʤʢʽʚ ʽ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʦʙʨʦʙʢʠ, ʟʤʽʥʘ ʬʦʨʤʘʪʫ ʜʘʥʠʭ, 

ʧʦʙʫʜʦʚʘ ʛʽʩʪʦʛʨʘʤ ʨʦʟʧʦʜʽʣʫ ʷʩʢʨʘʚʦʩʪʝʡ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʰʘʨʽʚ ʜʘʥʠʭ, 

ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʟʥʽʤʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʷʤ ʦʜʥʦʩʪʫʧʝʥʝʚʦʛʦ ʘʙʦ ʽʪʝʨʘʪʠʚʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ, ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʘʩʽʚ, ʚʠʷʚʣʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʜʣʷ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʥ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʠʙʨʘʥʦʛʦ ʟʥʽʤʢʘ ʘʙʦ ʡʦʛʦ ʯʘʩʪʠʥ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥ̫ ʤ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʚʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ, 

ʚʠʚʝʜʝʥʥʷ ʛʨʘʬʽʢʽʚ ʩʧʝʢʪʨʘʣʴʥʠʭ ʷʩʢʨʘʚʦʩʪʝʡ, ʢʦʣʴʦʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʨʝʣʷʮʽʡ, ʝʢʩʧʦʨʪ ʧʨʦʤʽʞʥʠʭ ʽ ʢʽʥʮʝʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʯʦʨʥʦ-ʙʽʣʠʭ ʘʙʦ 

ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʽ ʪʝʢʩʪʽʚ ʚ ʽʥʰʽ ʧʨʦʛʨʘʤʠ, ʥʘʧʨʠʢʣʘʜ ʦʬʽʩʥʽ ʪʘ ʛʨʘʬʽʯʥʽ, 

ʢʦʧʽʶʚʘʥʥʷʤ ʫ ʙʫʬʝʨ ʘʙʦ ʟʙʝʨʽʛʘʥʥʷʤ ʚ ʦʙʤʽʥʥʦʤʫ ʬʘʡʣʽ. ɿʘʛʘʣʦʤ ʧʨʦʛʨʘʤʘ 

ʜʦʟʚʦʣʷʻ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʽ ʘʥʘʣʽʟʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʘ ʚʠʩʦʢʦʾ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ.  

ɯʤʧʦʨʪ ʜʘʥʠʭ (ʤʝʥʶ File ï Open Image) ʫ ʙ̔ʥʘʨʥʦʤʫ ʘʙʦ ASCII ʬʦʨʤʘʪʽ ̔ʟ 

ʟʘʛʦʣʦʚʢʦʤ ʘʙʦ ʙʝʟ ʥʴʦʛʦ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʬʦʨʤʘʪʠ Band Interleaved by Line (BIL), 

Band Sequential (BSQ), or Band Interleaved by Sample/Pixel (BIS ʘʙʦ BIP). ʂʦʞʥʝ 

ʟʥʘʯʝʥʥʷ ʫ ʬʘʡʣʽ ʜʘʥʠʭ (ʧʽʢʩʝʣʴ ʩʧʝʢʪʨʘʣʴʥʦʾ ʟʦʥʠ) ʤʦʞʝ ʤʘʪʠ ʦʜʠʥ ʘʙʦ ʜʚʘ 

ʙʘʡʪʠ  ̔ʚʽʜ 4 ʜʦ 16 ʙʽʪ̔ ʚ. ɼʝʷʢʽ ʬʦʨʤʘʪʠ ʨʦʟʧʽʟʥʘʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʩʝʨʝʜ ʥʠʭ ï 

ERDAS Imagine, TIFF (ʙʝʟ ʢʦʤʧʨʝʩʽʾ), HDF. ʆʢʨʽʤ ʩʘʤʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, 

ʧʨʦʛʨʘʤʘ ʟʯʠʪʫʻ ʛʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʫ ʬʦʨʤʘʪʘʭ GeoTIFF, ERDAS Imagine, 

Fast7A, GeoSPOT, ʤʝʪʘʜʘʥʽ ʟ ʬʦʨʤʘʪʫ HDF. ʄʦʞʣʠʚʝ ʚʠʚʝʜʝʥʥʷ ʚʝʢʪʦʨʥʠʭ 

http://dynamo.ecn.purdue.edu/~biehl/MultiSpec/
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ʬʘʡʣʽʚ ArcView (ʰʝʡʧ-ʬʘʡʣʽʚ) ʧʦʚʝʨʭ ʫʞʝ ʚʽʜʢʨʠʪʠʭ ʨʘʩʪʨʦʚʠʭ ʟʥ̔ʤʢ̔ʚ.  

ɺʠʚʝʜʝʥʥʷ ʙʘʛʘʪʦʟʦʥʘʣʴʥʠʭ ʟʥʽʤʢʽʚ ʥʘ ʝʢʨʘʥ (ʤʝʥʶ Processor ï 

Display Image) ʫ ʚʠʛʣʷʜʽ ʯʦʨʥʦ-ʙʣ̔ʠʭ ̔ ʢʦʣʴʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʫ ʨʽʟʥʠʭ ʧʘʣʽʪʨʘʭ; 

ʚʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʚ̔ ʦʙʨʦʙʢʠ ʪʘʢʦʞ ʫ ʯʦʨʥʦ-ʙ̔ʣʦʤʫ  ̔ʢʦʣʴʦʨʦʚʦʤʫ ʚʘʨ̔ʘʥʪʘʭ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʢʝʨʫʚʘʥʥʷ ʢʦʣʴʦʨʦʚʠʤ ʟʦʙʨʘʞʝʥʥʷʤ.  

ʇʦʙʫʜʦʚʘ ʛʽʩʪʦʛʨʘʤ ʨʦʟʧʦʜʽʣʫ ʩ̫ʢʨʘʚʦʩʪʽ (ʤʝʥʶ Processor ï 

Histogram Image) ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩ̫ʢʨʘʚʦʩʪʽ ʧʽʜ ʯʘʩ ʫʚʝʜʝʥʥʷ 

ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥ ʽ ʜʦ ʜʨʫʢʫ.  

ɿʤʽʥʘ ʬʦʨʤʘʪʫ ʜʘʥʠʭ (ʤʝʥʶ Processor ï Reformat), ʥʘʧʨʠʢʣʘʜ, ʜʦʜʘʚʘʥʥ ̫

ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʘʛʦʣʦʚʢʘ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʥ̔ʬʦʨʤʘʮʽʁ  ʧʨʦ ʟʥʽʤʦʢ, ʧʝʨʝʚʝʜʝʥʥʷ ʟ 

ʦʜʥʦʛʦ ʙʽʥʘʨʥʦʛʦ ʬʦʨʤʘʪʫ ʜʦ ʽʥʰʦʛʦ, ʚʠʜ̔ʣʝʥʥ̫ ʟ ʙʘʛʘʪʦʟʦʥʘʣʴʥʦʛʦ ʟʥ̔ʤʢʘ 

ʦʢʨʝʤʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʥ, ʢʦʤʙʽʥʘʮʽʷ ʜʝʢʽʣʴʢʦʭ ʬʘʡʣʚ̔ ʚ ʦʜʠʥ, ʜʦʜʘʚʘʥʥʷ  ̔

ʟʤʽʥʘ ʥʘʟʚ ʪʘ ʦʧʠʩʽʚ ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʥ, ʤʦʥʪʘʞ ʧʨʦʩʪʦʨʦʚʦ ʩʫʤʽʞʥʠʭ ʟʥ̔ʤʢ̔ʚ, 

ʧʨʦʩʪ ̔ʛʝʦʤʝʪʨʠʯʥ ̔ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʥ̔ʤʢ̔ʚ (ʟʩʫʚ, ʤʘʩʰʪʘʙ, ʧʦʚʦʨʦʪ) ʪʦʱʦ.  

ʉʪʚʦʨʝʥʥʷ ʥʦʚʠʭ hʘʨʽʚ ʜʘʥʠʭ ʟʘ ʥʘʷʚʥʠʤʠ (ʤʝʥʶ Processor ï Reformat). 

ʅʦʚ̔ ʰʘʨʠ ʤʦʞʫʪɹ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʥ̔ʤʢ̔ʚ ʤʝʪʦʜʦʤ ʛʦʣʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪ ʪʘ ʽʥʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʧʝʨʘʮʡ̔ ʟ ʚʠʭʽʜʥʠʤʠ ʟʥ̔ ʤʢʘʤʠ ʫ ʨ̔ʟʥʠʭ 

ʟʦʥʘʭ.  

ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʟʥ̔ʤʢʘ (ʤʝʥʶ Processor ï ʉluster) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʦʜʥʦʩʪʫʧʝʥʝʚʦʛʦ ʘʙʦ ʽʪʝʨʘʪʠʚʥʦʛʦ (ISODATA) ʘʣʛʦʨʠʪʤʫ. ʈʝʟʫʣʴʪʘʪʠ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʝʤʘʪʠʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥ̫ . ʂʣʘʩʪʝʨʥʘ ʩʪʘʪʠʩʪʠʢʘ ʤʦʞʝ 

ʟʙʝʨʽʛʘʪʠʩʷ ʨʘʟʦʤ ʽʟ ʢʣʘʩʘʤʠ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʚʠʯʘʡʥʦʾ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟ ʥʘʩʪʫʧʥʦʶ ʩʧʝʢʪʨʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ECHO 

(Extraction and Classification of Homogeneous Objects ï ʨʦʟʧʽʟʥʘʚʘʥʥʷ  ̔

ʢʣʘʩʠʬʢ̔ʘʮ̫̔ ʦʜʥʦʨʜ̔ʥʠʭ ʦʙôʢ̒ʪ̔ʚ) ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʟʥ̔ʤʢʘ.  

ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʘʩ̔ʚ (ʤʝʥʶ Processor ï Statistics) ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʜʘʥʥ̫  ʥʘ ʟʥʽʤʢʫ ʧʨʷʤʦʢʫʪʥʠʭ ̔ ʧʦʣ̔ʛʦʥʘʣʴʥʠʭ ʜʽʣʷʥʦʢ, 

ʦʙʯʠʩʣʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʟʘ ʚʠʙ̔ʨʢʦ  ʁʽ ʟʘ ʢʣʘʩʘʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʪʝʩʪʦʚʠʭ ʜʽʣ̫ʥʦʢ 

ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʌʫʥʢʮʽʷ çʧʦʢʨʘʱʝʥʥʷ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪ ̔ ʩʪʘʪʠʩʪʠʢʠè ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʩʪʘʪʠʩʪʠʢʫ 
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ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʢʣʘʩʫ ʱʦʜʦ ʚʩʴʦʛʦ ʟʥʽʤʢʘ.  

ɺʠʟʥʘʯʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʥ (ʤʝʥʶ Processor ï Feature 

Selection) ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʮ̔ ʡ ʢʣʘʩʠʬʽʢʘʮ̔ʾ ʟʘ ʜʦʧʦʤʦʛʦʶ: ʘ) ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʡʢʨʘʱʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʜʥ̔̒ ʾ ʟ ʧô̫ ʪʠ ʜʦʩʪʫʧʥʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʽʜʩʪʘʥʝʡ, ʙ) ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʞ ʢʣʘʩʚ̔, ʚ) ʜʠʩʢʨʠʤʥ̔ʘʥʪʥʠʭ 

ʬʫʥʢʮʡ̔.  

ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʙʨʘʥʦʛʦ ʟʥʽʤʢʘ ʘʙʦ ʡʦʛʦ ʯʘʩʪʠʥʠ (ʤʝʥʶ Processor ï 

Classify). ʈʝʟʫʣʴʪʘʪʠ ʢʣʘʩʠʬ̔ʢʘʮ̔ʾ  ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʫ ʚʠʛʣʷʜʽ ʪʝʤʘʪʠʯʥʦʾ ʢʘʨʪʠ.  

ɺʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʬʽʢʘʮ̔ʾ (ʤʝʥʶ Processor ï List Results) ʫ 

ʪʘʙʣʠʯʥʡ̔ ʬʦʨʤ ̔ʟ ʧʦʜʽʣʦʤ ʟʘ  ʚʠʙʨ̔ʢʘʤʠ, ʟʘ ʢʣʘʩʘʤʠ ʘʙʦ ʟʘ ʛʨʫʧʘʤʠ ʢʣʘʩʽʚ.  

ɺʠʚʝʜʝʥʥʷ ʛʨʘʬ̔ʢ̔ʚ ʩʧʝʢʪʨʘʣʴʥʠʭ ʩ̫ʢʨʘʚʦʩʪʝʡ (ʤʝʥʶ Window ï New 

Selection Graph). ɺʠʚʝʜʝʥʥʷ ʛ̔ʩʪʦʛʨʘʤ ʟʥʘʯʝʥ ɹ ʷʩʢʨʘʚʦʩʪʽ ʚ ʤʝʞʘʭ ʢʣʘʩʫ 

(Processor ï Histogram Image). ʇʦʢʘʟ ʢʦʦʨʜʠʥʘʪ ʜʽʣʷʥʢʠ (View ï Coordinates 

View).  

ʄʝʥʶ ʌʘʡʣʫ (File) ʩʣʫʛʫʻ ʜʣʷ ʚʽʜʢʨʠʪʪʷ ʆʙʨʘʟʫ (Image) ʘʙʦ ʇʣʘʥʫʚʘʥʥʷ 

ʚʽʢʥʘ ʆʙʨʘʟʫ (Project Image) ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙʨʘʟʫ, ʚʠʭʽʜ ʜʦ ɼʨʫʢʫ (Print) , 

ɿʙʝʨʽʛʘʥʥʷ ʪʝʢʩʪʦʚʦʛʦ ʚʠʭʦʜʫ ʚ ʜʠʩʢʦʚʠʡ ʬʘʡʣ (Save) ʘʙʦ ɿʤʽʥʘ ʆʧʠʩʫ ʆʙʨʘʟʫ 

(Change an Image Description). 

ʄʝʥʶ ʈʝʜʘʛʫʚʘʥʥʷ (Edit) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʡ, ʥʘʧʨʠʢʣʘʜ, ʚʠʨʽʟʘʥʥʷ, ʢʦʧʽʶʚʘʥʥʷ, ʩʢʣʝʶʚʘʥʥʷ ʪʘ 

ʦʯʠɦʝʥʥʷ (cutting, copying, pasting, and clearing). 

ʄʝʥʶ ɺʢ̔ʥʘ (Window) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦʙ ʧʝʨʝʥʦʩʠʪʠ ʙʫʜʴ ʷʢʝ ʜʘʥʝ 

ʚʽʢʥʦ ʥʘ ʟʦʚʥʽʰʥʽʡ ʙʽʢ ʽ ʨʦʙʠʪʠ ʮʝ ʚʽʢʥʦ ʘʢʪʠʚʥʠʤ. 

ʄʝʥʶ ʇʨʦʝʢʪʫ (Project) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʯʘʪʢʫ ʟ ʥʦʚʦʛʦ ʬʘʡʣʫ 

ʇʨʦʝʢʪʫ. ʌʘʡʣ ʇʨʦʝʢʪʫ ʻ ʬʘʡʣʦʤ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʽ ʪʝʩʪʫʚʘʥʥʷ 

ʢʦʦʨʜʠʥʘʪ ʦʙʣʘʩʪʽ, ʩʪʘʪʠʩʪʠʢʠ ʢʣʘʩʫ. 

ʄʝʥʶ ʇʨʦʮʝʩʦʨʘ (Processor) ʩʣʫʛʫʻ ʜʣʷ ʚʠʙʦʨʫ ʧʨʦʮʝʩʦʨʘ MultiSpec. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ʋʚʝʜʝʥʥʷ ʟʥʽʤʢʽʚ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʦʶ MultiSpec. ʎʠʬʨʦʚ ̔ʢʦʩʤʯ̔ʥ ̔

ʟʥ̔ʤʢʠ ʥʘʜʭʦʜʷʪʴ ʫ ʙʘʛʘʪʴʦʭ ʬʦʨʤʘʪʘʭ,  ̔ ʯʘʩʪʦ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʝʩʪʠ ʾʭ ʫ 
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ʧʦʪʨʽʙʥʠʡ ʬʦʨʤʘʪ ʧʝʨʝʜ ʢʦʤʧôʁ ʪʝʨʥʦ ʁ ʦʙʨʦʙʢʦʁ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʟʥʽʤʢʘ ʧʦʪʨʽʙʥʦ ʟʘʧʫʩʪʠʪʠ ʧʨʦʛʨʘʤʫ MultiSpec. 

ɺʠʙʨʘʪʠ ʫ ʤʝʥʶ File Ÿ Open Image (ʬʘʡʣ Ÿ ʚʽʜʢʨʠʪʠ ʟʦʙʨʘʞʝʥʥʷ). ʋ ʜʽʘʣʦʟʽ 

Open, ʷʢʠʡ ʟô̫ ʚʠʚʩʷ, ʫʢʘʟʘʪʠ butovo 432. tif. ʅʘʪʠʩʥʫʪʠ Open. ʋ ʥʘʩʪʫʧʥʦʤʫ 

ʜʽʘʣʦʟʽ, Set Display Specifications For, ʟʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ ʨʦʟʤʽʨʠ ʟʥʽʤʢʘ 

ʟʯʠʪʫʶʪʴʩʷ ʽʟ ʟʘʛʦʣʦʚʢʘ ʬʘʡʣʫ TIFF. ʊʘʢʦʞ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʢʦʣʴʦʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ ʪʘ ʧʦʻʜʥʘʥʥʷ ʟʦʥ ʟʥʽʤʢʘ ʚ ʧʦʨʷʜʢʫ 1, 2, 3 ʫ 

ʢʦʣʴʦʨʦʚʦʤʫ ʩʠʥʪʝʟʽ RGB (Red-Green-Blue) ʥʘ ʝʢʨʘʥʽ ʢʦʤʧôʁ ʪʝʨʘ (ʪʦʙʪʦ 

ʧʝʨʰʠʡ ʟʦʥʘʣʴʥʠʡ ʟʥʽʤʦʢ ʚʽʜʦʙʨʘʞʫʻʪʴʩʷ ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ, ʜʨʫʛʠʡ ï 

ʟʝʣʝʥʠʤ, ʪʨʝʪʽʡ ï ʩʠʥʽʤ, ʫʥʘʩʣʽʜʦʢ ʟʤʽʰʫʚʘʥʥ̫  ʢʦʣʴʦʨʽʚ ʦʪʨʠʤʫʻʤʦ ʢʦʣʴʦʨʦʚʝ 

ʟʦʙʨʘʞʝʥʥʷ). ʇʝʨʝʜ ʚʚʝʜʝʥʥʷʤ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ ʢʦʣʴʦʨʦʚʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʫ ʨʦʟʜʽʣʽ Enhancement ʫ ʪʦʤʫ ʩʘʤʦʤʫ ʜʽʘʣʦʟ̔ . ʇʦʩʪʘʚʠʤʦ ʫ ʧʦʣʽ  

Min-Maxes ʟʥʘʯʝʥʥʷ 2 Percent Tails Clipped. ʎʝ ʧʨʠʟʚʝʜʝ ʜʦ ʚʽʜʢʠʜʘʥʥʷ 2 % 

ʧʽʢʩʝʣʽʚ ʟ ʢʦʞʥʦʛʦ ʙʦʢʫ ʟʦʥʘʣʴʥʠʭ ʛʽʩʪʦʛʨʘʤ ʷʩʢʨʘʚʦʩʪʝʡ ʟʥʽʤʢʘ ʟ ʨʦʟʨʘʭʫʥʢʦʤ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʘʣʽʪʨʠ ʜʣʷ ʢʦʞʥʦʾ ʟʦʥʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

çʭʚʦʩʪʠè ʛʽʩʪʦʛʨʘʤʠ ʟ ʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʧʽʢʩʝʣʽʚ ʚʽʜʦʙʨʘʟʷʪʴʩʷ ʯʦʨʥʠʤ ʽ ʙʽʣʴʤ 

ʢʦʣʴʦʨʦʤ, ʘ ʚʩʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʢʦʣʴʦʨʦʚʠʭ ʚʽʜʪʽʥʢʽʚ ʧʨʠʧʘʜʝ ʥʘ ʦʩʥʦʚʥʫ ʤʘʩʫ 

ʧʽʢʩʝʣʽʚ. ʊʦʤʫ ʟʥʘʯʝʥʥʷ 2 Percent Tails Clipped ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʢʦʥʪʨʘʩʪʫ ʟʦʙʨʘʞʝʥʥʷ. ʅʘʪʠʩʥʽʪʴ ʆʂ, ʽ ʟʥʽʤʦʢ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʫ ʥʦʚʦʤʫ ʚʽʢʥʽ. 

ʄʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʽ ʟʤʝʥʰʠʪʠ ʡʦʛʦ ʤʘʩʰʪʘʙ, ʥʘʪʠʩʢʘʶʯʠ ʥʘ ʢʥʦʧʢʠ ʫ ʧʨʘʚʽʡ 

ʯʘʩʪʠʥʽ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʜ ʛʦʣʦʚʥʠʤ ʤʝʥʶ MultiSpec. ʈʦʟʤʽʨ ʚʽʢʥʘ ʟ̔ 

ʟʥʽʤʢʦʤ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ, ʷʢʱʦ ʧʦʪʷʛʥʫʪʠ ʟʘ ʢʨʘʡ ʚʽʢʥʘ ʤʠʰʢʦʶ. ɺʽʜʢʨʠʡʪʝ 

ʪʦʡ ʩʘʤʠʡ ʟʥʽʤʦʢ, ʘʣʝ ʟʘʜʘʡʪʝ ʫ Set Display Specifications For Display Type (ʪʠʧ 

ʚʽʜʦʙʨʘʞʝʥʥʷ) ʷʢ Side by Side Channels (ʚʠʚʝʜʝʥʥʷ ʫʩʽʭ ʟʦʥʘʣʴʥʠʭ ʟʥʽʤʢʽʚ 

ʦʢʨʝʤʦ) ʽ Min-Maxes ʟʥʦʚʫ ʷʢ 2 Percent Tails Clipped. ʊʝʧʝʨ ʫʩʽ ʩʧʝʢʪʨʘʣʴʥʽ 

ʢʘʥʘʣʠ ʚʠʚʝʜʝʥʽ ʧʦʨʫʯ ʚ ʦʜʥʦʤʫ ʚʽʢʥʽ.  

ʈʫʯʥʝ ʚʚʝʜʝʥʥʷ ʟʥʽʤʢʘ ʚʠʢʦʥʫʪʁʴ ʪʘʢ. ɿʘʭʦʜʠʤʦ ʫ ʤʝʥʶ File Ÿ Open 

Image ʽ ʚ ʜʽʘʣʦʟʽ Open ʚʠʙʠʨʘʻʤʦ ʟʥʽʤʦʢ butovo 1_57.bil, ʥʘʪʠʩʢʘʻʤʦ ʆʂ. 

ɿô̫ ʚʣʷʻʪʴʩʷ ʥʦʚʠʡ ʜʽʘʣʦʛ ʫʚʝʜʝʥʥʷ (Set MultiSpectral File Format Specifications 

for). ʋʚʦʜʠʤʦ ʫ Number of Lines (ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ) 138, ʫ Number of Columns 
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(ʢʽʣʴʢʽʩʪʴ ʩʪʦʚʧʮʽʚ) 135, ʫ Number of Channels (ʢʽʣʴʢʽʩʪʴ ʟʦʥ) 6, ʚ ʽʥʰʠʭ ʧʦʣʷʭ 

ʧʘʨʘʤʝʪʨʠ ʥʝ ʟʤʽʥʶʻʤʦ. ʅʘʪʠʩʢʘʻʤʦ ʆʂ. ʋ ʜʽʘʣʦʟʽ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ 

ʝʢʨʘʥʽ (Set Display Specifications For) ʟʥʘʯʝʥʥʷ ʥʝ ʟʤʽʥʶʻʤʦ, ʥʘʪʠʩʢʘʻʤʦ ʆʂ. ʋ 

ʜʽʘʣʦʟʽ ʨʦʟʨʘʭʫʥʢʫ ʛʽʩʪʦʛʨʘʤʠ ʷʩʢʨʘʚʦʩʪʝʡ ʬʘʡʣʫ (Set Histogram Specifications) 

ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʠ ʥʝ ʟʤʽʥʶʻʤʦ, ʥʘʪʠʩʢʘʻʤʦ ʆʂ ʽ ʟʙʝʨʽʛʘʻʤʦ ʨʦʟʨʘʭʦʚʘʥʫ 

ʩʪʘʪʠʩʪʠʢʫ ʫ ʬʘʡʣʽ, ʷʢ ʧʨʦʧʦʥʫʻʪʴʩʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʦʥʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʚʠʚʦʜʠʪʴʩʷ ʥʘ ʝʢʨʘʥ ʫ ʥʦʚʦʤʫ ʚʽʢʥʽ. ʐʝʩʪʠʟʦʥʘʣʴʥʽ ʟʥʽʤʢʠ ʚʽʜʦʙʨʘʟʷʪʴʩʷ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟʦʥ 4ï3ï2, ʪʦʤʫ ʦʪʨʠʤʘʥʠʡ ʢʦʣʴʦʨʦʚʠʡ ʩʠʥʪʝʟ ʩʭʦʞʠʡ ʽʟ ʩʠʥʪʝʟʦʤ 

butovo 432. tif, ʦʪʨʠʤʘʥʦʛʦ ʧʽʜ ʯʘʩ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʟʥʽʤʢʽʚ. ɼʦʜʘ̒ʤʦ 

ʦʧʠʩ-ʟʘʛʦʣʦʚʦʢ ʜʦ ʟʥʽʤʢʘ. ɼʣʷ ʮʴʦʛʦ ʟʨʦʙʠʤʦ ʚʽʢʥʦ ʽʟ ʟʦʙʨʘʞʝʥʥ̫ ʤ ʙʽʥʘʨʥʦʛʦ 

ʟʥʽʤʢʘ ʘʢʪʠʚʥʠʤ, ʢʣʘʮʥʫʚʰʠ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʢʠ ʥʘ ʥʴʦʤʫ. ʋ ʤʝʥʶ 

ProcessorŸReformat, ʚʠʙʠʨʘʻʤʦ Insert Header (ʚʩʪʘʚʠʪʠ ʟʘʛʦʣʦʚʦʢ), ʥʘʪʠʩʢʘʻʤʦ 

ʆʂ. ʋ ʜʽʘʣʦʟʽ Set Histogram Specifications ʙʝʨʝʤʦ ʚʩʽ ʟʥʘʯʝʥʥʷ ʪʘʢʠʤʠ, ʷʢ ʚʦʥʠ 

ʻ, ʆʂ. ʊʝʧʝʨ ʜʦ ʙʽʥʘʨʥʦʛʦ ʬʘʡʣʫ ʟʘʧʠʩʘʥʠʡ ʟʘʛʦʣʦʚʦʢ ʫ ʬʦʨʤʘʪʽ Erdas 7,4, ʫ 

ʷʢʦʤʫ ʚʢʘʟʘʥʽ ʚʩʽ ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʯʠʪʘʥʥʷ ʟʥʽʤʢʘ. ɿ ʮʴʦʛʦ 

ʤʦʤʝʥʪʫ ʚʽʥ ʙʫʜʝ ʚʽʜʢʨʠʚʘʪʠʩʷ ʘʚʪʦʤʘʪʠʯʥʦ. ɼʦʜʘʤʦ ʪʘʢʦʞ ʦʧʠʩ ʜʦ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʥ. ɼʣʷ ʮʴʦʛʦ ʟʨʦʙʠʤʦ ʚʽʢʥʦ ʟʦʙʨʘʞʝʥʥʷ ʘʢʪʠʚʥʠʤ ʽ ʟʘʭʦʜʠʤʦ ʫ 

ʤʝʥʶ ProcessorŸReformat. ɺʠʙʠʨʘʻʤʦ ʬʫʥʢʮʽʶ Add Channel descriptions 

(ʜʦʜʘʪʠ ʦʧʠʩ ʟʦʥ). ʅʘʪʠʩʢʘʻʤʦ ʆʂ. ʋ ʜʽʘʣʦʟʽ Channel descriptions ʜʣʷ ʟʦʥʠ 1 

ʧʠʰʝʤʦ 0,45ï0,52 mkm. ʑʦʙ ʧʝʨʝʡʪʠ ʜʦ ʥʘʩʪʫʧʥʦʾ ʟʦʥʠ, ʥʘʪʠʩʥʝʤʦ ʢʥʦʧʢʫ 

Next channel. ʋ ʨʷʜʦʢ ʦʧʠʩʫ ʜʦʜʘʻʤʦ 0,52ï0,60 mkm ʜʣʷ ʟʦʥʠ 2 ʽ 0,63ï0,69, 

0,76ï0,90,1,55ï1,74,2,08ï2,35 mkm ʜʣʷ ʟʦʥ 3, 4, 5 ʽ 7. ʅʘʪʠʩʢʘʻʤʦ ʆʂ. ʊʝʧʝʨ 

ʟʘʚʞʜʠ ʤʦʞʥʘ ʧʨʦʛʣʷʥʫʪʠ ʦʧʠʩ ʟʦʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ List Image 

Description ʫ ProcessorŸUtilities.  

ɿôʻʜʥʘʥʥʷ ʟʦʥʘʣʴʥʠʭ ʟʥʽʤʢʽʚ. ɼʣʷ ʮʴʦʛʦ ʫ ʤʝʥʶ File Ÿ Open Image 

ʚʠʙʠʨʘʻʤʦ ʬʘʡʣ ʽʟ ʟʦʥʦʶ 1 (sc977_b1), ʆʂ. ʋ ʧʘʨʘʤʝʪʨʘʭ ʜʽʘʣʦʛʫ ʚʚʝʜʝʥʥʷ (Set 

MultiSpectral File Format Specifications for) ʚʚʦʜʠʤʦ ʫ Number of Lines 685, ʫ 

Number of Columns 478, ʫ Number of Channels 1, ʫ File Header Bytes 0, ʫ Band 

Interleave format BIL, ʚ ʽʥʰʠʭ ʧʦʣʷʭ ʟʘʣʠʰʘʻʤʦ ʧʘʨʘʤʝʪʨʠ ʪʘʢʠʤʠ, ʷʢ ʚʦʥʠ ʻ. 

ʅʘʪʠʩʢʘʻʤʦ ʆʂ.  
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ʋ ʜʽʘʣʦʟʽ ʨʦʟʨʘʭʫʥʢʫ ʛʽʩʪʦʛʨʘʤʠ ʷʩʢʨʘʚʦʩʪʝʡ ʬʘʡʣʫ (Set Histogram 

Specifications) ʪʘʢʦʞ ʙʝʨʝʤʦ ʚʩʽ ʧʘʨʘʤʝʪʨʠ, ʆʂ, ʽ ʟʙʝʨʽʛʘʻʤʦ ʨʘʟʨʘʭʦʚʘʥʫ 

ʩʪʘʪʠʩʪʠʢʫ ʫ ʬʘʡʣʽ, ʷʢ ʧʨʦʧʦʥʫʻʪʴʩʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʦʥʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʚʠʚʦʜʠʪʴʩʷ ʥʘ ʝʢʨʘʥ ʫ ʥʦʚʦʤʫ ʚʽʢʥʽ.  

ɺʽʜʢʨʠʚʘʻʤʦ ʜʨʫʛʫ ʟʦʥʫ, sc977_b2, ʘʣʝ ʫ ʜʽʘʣʦʟʽ Open ʚʽʜʤʽʯʘʻʤʦ ʧʦʣʝ 

Link to active image window (ʟʚôʷʟʘʪʠ ʟ ʘʢʪʠʚʥʠʤ ʚʽʢʥʦʤ ʟʦʙʨʘʞʝʥʥʷ). ɼʣʷ ʮʴʦʛʦ 

ʟʦʥʘʣʴʥʦʛʦ ʟʥʽʤʢʘ ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʜʫʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʪʘʢʽ ʩʘʤʽ ʚʭʽʜʥʽ 

ʧʘʨʘʤʝʪʨʠ. ʊʘʢʠʤ ʞʝ ʯʠʥʦʤ ʟʚôʷʟʫʻʤʦ ʟ ʘʢʪʠʚʥʠʤ ʚʽʢʥʦʤ ʟʦʥʫ 4, sc977_b4, 

ʧ̔ ʩʣʷ ʯʦʛʦ ʫ ʜʽʘʣʦʟʽ Open ʥʘʪʠʩʢʘʻʤʦ Cancel.  

ɼʘʣʽ ʧʝʨʝʪʚʦʨʠʤʦ ʟʚôʷʟʘʥʽ ʟʥʽʤʢʠ ʥʘ ʻʜʠʥʠʡ ʙʘʛʘʪʦʟʦʥʘʣʴʥʠʡ ʟʥʽʤʦʢ. 

ʈʦʙʠʤʦ ʚʽʢʥʦ ʟ ʥʠʤ ʘʢʪʠʚʥʠʤ, ʫ ʤʝʥʶ ProcessorŸReformat ʚʠʙʠʨʘʻʤʦ Change 

Image File Format ʽ ʜʘʣʽ ʫ ʜʽʘʣʦʟʽ Set Image File Format Specifications ʟʘʜʘʻʤʦ 

Output File ʷʢ New File. ɿʘʜʘʻʤʦ ʽʤô̫  ʥʦʚʦʛʦ ʬʘʡʣʫ. 

ɿʤʽʩʪ ʟʚʽʪʫ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ  ̄9 ʦʬʦʨʤʣʷʁʪʴ ʚ ʦʢʨʝʤʦʤʫ ʟʦʰʠʪʽ ʫ ʢʣʽʪʠʥʢʫ. ɿʚʽʪ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʫʥʢʪʽʚ: 

1. ʅʘʟʚʘ ʽ ʤʝʪʘ ʨʦʙʦʪʠ. 

2. ɿʘʚʜʘʥʥʷ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. 

3. ʉʪʠʩʣʠʡ ʚʠʢʣʘʜ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʗʢʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʻ ʧʨʦʛʨʘʤʘ MultiSpec? 

2. ʗʢ ʚʠʢʦʥʘʪʠ ʘʚʪʦʤʘʪʠʯʥʝ ʚʚʝʜʝʥʥʷ ʟʥʽʤʢʘ? 

3. ʗʢ ʚʠʢʦʥʘʪʠ ʨʫʯʥʝ ʚʚʝʜʝʥʥʷ ʟʥʽʤʢʘ? 

4. ʗʢ ʚʠʢʦʥʘʪʠ ʟôʻʜʥʘʥʥʷ ʟʦʥʘʣʴʥʠʭ ʟʥʽʤʢʽʚ? 

ʃʽʪʝʨʘʪʫʨʘ: [4, ʩ. 148ï164]. 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 10 

ʊʝʤʘ. ɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʽʜʦʙʨʘʞʝʥʥʷ  ʦʙôʻʢʪʽʚ ʫ ʨʽʟʥʠʭ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʥʘʭ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʚʠʚʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Multi  Spec ʦʩʦʙʣʠʚʦʩʪ ̔

ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʥʘ ʙʘʛʘʪʦʟʦʥʘʣʴʥʠʭ ʟʥʽʤʢʘʭ ʟ ʨʽʟʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʟʘʢʨʽʧʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʪʝʤʠ ʣʝʢʮʽʾ çɸʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷè. 

ɿʘʚʜʘʥʥʷ. ɺʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪ ̔ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʥʘ ʟʥʽʤʢʘʭ ʽ 

ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʩʠʥʪʝʟʫ, ʧʦʙʫʜʫʚʘʪʠ ʢʨʠʚʽ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʦʙʨʘʟʫ, 

ʚʠʢʦʥʘʪʠ ʚʽʟʫʘʣʴʥʝ ʜʝʰʠʬʨʫʚʘʥʥʷ ʟʥʽʤʢʽʚ ʟʘ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʢʦʣʴʦʨʦʚʦʛʦ 

ʩʠʥʪʝʟʫ. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʪʘʢʠʡ ʧʘʨʘʤʝʪʨ, 

ʷʢ ʩʧʝʢʪʨʘʣʴʥʝ ʨʦʟʨʽʟʥʝʥʥʷ. ɺʽʥ ʫʢʘʟʫʻ ʥʘ ʪʝ, ʷʢʽ ʜʽʣʷʥʢʠ ʩʧʝʢʪʨʘ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ ʨʝʻʩʪʨʫʶʪʴʩʷ ʩʝʥʩʦʨʦʤ. ʋʤʦʚʥʦ ʚʝʩʴ ʜʽʘʧʘʟʦʥ ʜʦʚʞʠʥ 

ʭʚʠʣʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ɼɿɿ, ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʜʽʣʷʥʢʠ ï ʨʘʜʽʦʭʚʠʣʽ, 

ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ɯʏ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʚʠʜʠʤʝ ʩʚʽʪʣʦ. ʎʝ ʟʫʤʦʚʣʝʥʦ 

ʨʽʟʥʠʮʝʶ ʚʟʘʻʤʦʜʽʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ ʽ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʨʽʟʥʠʮʝʶ ʫ 

ʧʨʦʮʝʩʘʭ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʙʠʚʘʥʥʷ ʪʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʭʚʠʣʴ.  

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ɺʽʜʢʨʠʚʘʻʤʦ ʬʘʡʣ delt1234.bil, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢ̔ ʧʘʨʘʤʝʪʨʠ: 

ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ 685, ʢʽʣʴʢʽʩʪʴ ʩʪʦʚʧʮʽʚ 478, ʢʽʣʴʢʽʩʪʴ ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʥ 4, 

ʙʘʡʪʽʚ ʟʘʛʦʣʦʚʢʘ 0, ʪʠʧ ʦʨʛʘʥʽʟʘʮ̔ʾ ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʥ ʫ ʬʘʡʣ ̔ BIL ï Band 

Interleave by Line. ɺ ʽʥʰʠʭ ʧʦʣʷʭ ʜʽʘʣʦʛʫ ʚʚʝʜʝʥʥʷ (Set Multispectral file Format 

Specifications for) ʧʨʠʡʤʘʻʤʦ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʻ. ʋ ʜʽʘʣʦʟʽ ʚʠʚʝʜʝʥʥʷ ʥʘ ʝʢʨʘʥ 

ʩʪʘʚʠʤʦ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ: ʫ ʨʦʟʜʽʣʽ Display ʪʠʧ ʚʽʜʦʙʨʘʞʝʥʥʷ 3-channel color, 

ʫ ʨʦʟʜʽʣʽ Channels ʩʧʝʢʪʨʘʣʴʥ ̔ ʟʦʥʠ 4, 2, 1, ʫ ʨʦʟʜ̔ʣ̔ Enhancement ʩʧʦʩʙ̔ 

ʧʝʨʝʜʘʯ ̔ʢʦʥʪʨʘʩʪʫ Linear Stretch (ʣʥ̔̔ʡʯʘʪʠʡ), ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥ ɹ2 Percent Tails 

Clipped. ʋ ʜʽʘʣʦʟʽ ʨʦʟʨʘʭʫʥʢʫ ʛʽʩʪʦʛʨʘʤʠ ʥʘʪʠʩʢʘʻʤʦ ʆʂ ʽ ʧʽʜʪʚʝʨʜʞʫʻʤʦ ʾʾ 
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ʟʙʝʨʽʛʘʥʥʷ ʫ ʬʘʡʣʽ ʩʪʘʪʠʩʪʠʢʠ delt1234.sta. ʆʧʠʩ (Description) ʟʘʜʘʻʤʦ ʪʘʢ: ʜʣʷ 

ʟʦʥʠ 1 ï 0.5ï0,6 mkm, ʜʣʷ ʟʦʥʠ 2 ï 0,6ï0,7 mkm, ʜʣʷ ʟʦʥʠ 3 ï 0,7ï0,8 mkm, ʜʣʷ 

ʟʦʥʠ 4 ï 0,8ï1,0 mkm.  

ʆʩʥʦʚʥʠʡ ʢʦʣʽʨ ʟʥʽʤʢʘ, ʱʦ ʩʠʥʪʝʟʦʚʘʥʠʡ ʫ ʚʘʨʽʘʥʪʽ 4ï2ï1 ï ʚʽʜʪʽʥʢʠ 

ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ ï ʚʜ̔ʧʦʚʽʜʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽʡ ʨʦʩʣʠʥʥʦʩʪʽ. ʎʝ ʨʽʟʥʦʪʨʘʚʥʽ 

ʣʫʢʠ, ʣʽʩʠ ʫʟʜʦʚʞ ʧʨʦʪʦʢ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʜʝʣʴʪʠ. ʎʽ ʚʠʜʠ ʨʦʩʣʠʥʥʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥ̫ ʤʠ ʷʩʢʨʘʚʦʩʪʽ ʫ ʙʣʠʞʥʽʡ 

ʽʥʬʨʘʯʝʨʚʦʥʽʡ ï 4-ʡ ʟʦʥʽ (ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ)  ̔ʥʠʟʴʢʠʤʠ ʫ ʯʝʨʚʦʥʽʡ ï 2-ʡ ʟʦʥʽ 

ʟʥʽʤʢʘ (ʟʝʣʝʥʠʡ ʢʦʣʽʨ). ɿʤʽʥʘ ʚʽʜʪʽʥʢʽʚ ʟʦʙʨʘʞʝʥʥʷ ʧʦʚô̫ ʟʘʥʘ ʟ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʫ 

ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʪʘ ʛʫʩʪʦʪʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. 

ɹʣʘʢʠʪʥʠʤ ʢʦʣʴʦʨʦʤ ʥʘ ʟʥʽʤʢʫ ʟʦʙʨʘʞʝʥʽ ʧʫʩʪʝʣʽ ʪʘ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ. ɺʦʜʥʽ 

ʧʦʚʝʨʭʥʽ ʟʦʙʨʘʞʝʥʽ ʫ ʛʘʤʽ ʢʦʣʴʦʨʽʚ ʚʽʜ ʪʝʤʥʦʛʦ ʩʠʥʴʦ-ʬʽʦʣʝʪʦʚʦʛʦ ʜʦ ʯʦʨʥʦʛʦ 

(ʯʠʩʪʘ ʚʦʜʘ ʤʘʻ ʥʘʡʪʝʤʥʽʠhʡ ʢʦʣʽʨ).  

2. ɿʥʽʤʦʢ delt1234.bil ʚʠʚʦʜʠʤʦ ʫ ʜʨʫʛʦʤʫ ʚʽʢʥʽ ʧʦʨʫʯ ʟ ʧʝʨʰʠʤ, ʪʝʧʝʨ ʫ 

ʚʘʨʽʘʥʪʽ 3ï2ï1, ʟʘʣʠʰʠʚʰʠ ʚʩʽ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʚʠʚʝʜʝʥʥʷ ʥʘ ʝʢʨʘʥ ʙʝʟ ʟʤʽʥʠ. 

ʈʦʙʠʤʦ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʟʦʙʨʘʞʝʥʥ̫ ʤʠ.  

3. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʙʘʯʠʪʠ ʩʠʥʪʝʟʠ 3ï2ï1 ʪʘ 4ï2ï1 ʫ ʻʜʠʥʽʡ ʧʘʣʽʪʨʽ, 

ʚʠʢʦʥʘʻʤʦ ʪʘʢ̔ ʜʽʾ: ʨʦʙʠʤʦ ʘʢʪʠʚʥʠʤ ʚʽʢʥʦ ʽʟ ʩʠʥʪʝʟʦʤ 4ï2ï1, ʢʣʘʮʥʫʚʰʠ ʥʘ 

ʥʴʦʤʫ ʤʠʰʢʦʶ. ɺʭʦʜʠʤʦ ʫ ʤʝʥʶ Processor Ÿ Display image ̔   ʮʴʦʛʦ ʨʘʟʫ ʚ ʧʦʣ̔ 

Min-Maxes ʟʘʜʘʻʤʦ User Specified (ʜʘ̔ʧʘʟʦʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ). ʋ 

ʜʽʘʣʦʟʽ, ʷʢʠʡ ʟô̫ ʚʠʚʩʷ, ʜʣʷ ʚʩʽʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʥ ʟʘʜʘʻʤʦ ʤ̔ʥ̔ʤʘʣʴʥʝ ʟʥʘʯʝʥʥ ̫

ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ 20, ʘ ʤʘʢʩʠʤʘʣʴʥʝ ï 100. ʇʦʚʪʦʨʠʤʦ ʮʶ ʦʧʝʨʘʮʽ ʁʜʣʷ ʚʢ̔ʥʘ ʽʟ 

ʩʠʥʪʝʟʦʤ 3ï2ï1. 

4. ʇʦʙʫʜʫʻʤʦ ʛʽʩʪʦʛʨʘʤʠ ʩʧʝʢʪʨʘʣʴʥʠʭ ʷʩʢʨʘʚʦʩʪʝʡ ʜʣʷ ʨʽʟʥʠʭ ʟʦʥ ʟʥʽʤʢʘ, 

ʜʣʷ ʯʦʛʦ ʚʚ̔ʡʜʝʤʦ ʫ ʤʝʥʶ Processor Ÿ Histogram image ̔  ʧʦʟʥʘʯʠʤʦ ʪʘʢ̔ 

ʧʘʨʘʤʝʪʨʠ: 

ï List Options: List histogram summary (ʚʽʜʦʙʨʘʟʠʪʠ ʩʫʤʘʨʥʫ ʩʪʘʪʠʩʪʠʢʫ ʟʘ 

ʛʩ̔ʪʦʛʨʘʤʦ ,ʁ List histogram (ʚʽʜʦʙʨʘʟʠʪʠ ʧʦʚʥʫ ʛʩ̔ʪʦʛʨʘʤʫ ʟʘ ʚʩ̔ʤʘ ʨʽʚʥʷʤʠ 

ʩ̫ʢʨʘʚʦʩʪʽ ʡ ʟʦʥʘʤʠ); 

ï Format: Columns (ʢʽʣʴʢʽʩʪʴ ʧ̔ʢʩʝʣʚ̔ ʢʦʞʥʦʾ ʷʩʢʨʘʚʦʩʪʽ ʚʢʘʟʫʻʪʴʩʷ ʫ 
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ʩʪʦʚʧʮʷʭ ʟʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʟʦʥʘʤʠ), Include empty bins (ʚʢʣʶʯʠʪʠ ʨʽʚʥʽ 

ʷʩʢʨʘʚʦʩʪʽ, ʜʝ ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ ʜʦʨʽʚʥʶʻ ʥʫʣʶ); 

ï Write results to: Text window (ʟʘʧʠʩʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʫ ʪʝʢʩʪʦʚʝ ʚʢ̔ʥʦ); 

ʅʘʪʠʩʢʘʻʤʦ ʆʂ. ɿʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʝʡ ʫ ʟʦʥʘʭ 3 ʽ 4 ʩʭʦʞʽ, ʪʽʣʴʢʠ ʫ ʟʦʥʽ 3 

ʟʘʛʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ ʚʫʞʯʠʡ. ʆʪʞʝ, ʩʠʥʪʝʟ 4ï2ï1 ï ʮʝ ʙʽʣʴʰ ʢʦʥʪʨʘʩʪʥʝ 

ʟʦʙʨʘʞʝʥʥʷ. 

5. ʆʪʨʠʤʘʥʥʷ ʟʥʽʤʢʽʚ ʫ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ ʢʦʣʴʦʨʦʚʦʛʦ ʩʠʥʪʝʟʫ. ʂʦʣʴʦʨʦʚʝ 

ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ ʦʪʨʠʤʫʶʪʴ ʩʠʥʪʝʟʫʚʘʥʥʷʤ ʟʥʽʤʢʽʚ ʫ ʪʨʴʦʭ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʟʦʥʘʭ. çʏʝʨʚʦʥʠʡè ʚʘʨʽʘʥʪ ʢʦʣʴʦʨʦʚʦʛʦ ʩʠʥʪʝʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʜʝʰʠʬʨʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. ʇʨʦʚʝʜʝʤʦ ʧʦʨʽʚʥʷʥʥʷ çʯʝʨʚʦʥʦʛʦè 

ʚʘʨʽʘʥʪʘ ʩʠʥʪʝʟʫ ʟ ʚʘʨʽʘʥʪʦʤ ʩʠʥʪʝʟʫ ʚ ʢʦʣʴʦʨʘʭ, ʷʢʽ ʙʣʠʟʴʢʽ ʜʦ ʧʨʠʨʦʜʥʠʭ, ʽ 

ʦʮʽʥʠʤʦ, ʷʢ ʫ ʢʦʞʥʦʤʫ ʚʘʨʽʘʥʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʨʽʟʥʽ ʦʙô̒ ʢʪʠ (ʚʝʨʰʠʥʠ ʛʽʨ, 

ʣʴʦʜʦʚʠʢʠ, ʢʘʤô̫ ʥʽ ʨʦʟʩʠʧʠ, ʪʨʘʚô̫ ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʣʠʩʪʷʥʽ ʪʘ ʭʚʦʡʥʽ ʣʽʩʠ). 

ɺʽʜʢʨʠʚʘʻʤʦ ʧʝʨʰʠʡ ʟʥʽʤʦʢ ʜʣʷ ʩʠʥʪʝʟʫ, ʥʘʧʨʠʢʣʘʜ elb_etm1.tif, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ File Ÿ Open Image (ʫʩʪʘʥʦʚʠʚʰʠ ʫ ʪʠʧ̔ ʬʘʡʣʫ, ʷʢʠʡ 

ʚʽʜʢʨʠʚʘʻʪʴʩʷ, All files ï ʫʩ̔ ʬʘʡʣʠ). ʋ ʧʨʦʤʽʞʥʠʭ ʤʝʥʶ ʧʨʠʡʥʷʪʠ ʚʩ̔ ʟʥʘʯʝʥʥ̫  

ʟʘ ʟʘʤʦʚʯʘʥʥʷʤ. ʅʘ ʝʢʨʘʥ ̔ ʟô̫ ʚʠʪʴʩʷ ʯʝʨʥʦ-ʙʣ̔ʝ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨhʦʛʦ 

ʟʦʥʘʣʴʥʦʛʦ ʟʥʽʤʢʘ.  

ɺʽʜʢʨʠʚʘʻʤʦ ʜʨʫʛʠʡ ʟʦʥʘʣʴʥʠʡ ʟʥ̔ʤʦʢ, elb_etm2.tif, ʘʣʝ ʮʴʦʛʦ ʨʘʟʫ 

ʚʽʜʤʽʯʘʻʤʦ ʫ ʧʝʨhʦʤʫ ʜ̔ʘʣʦʟʽ Open ʧʘʨʘʤʝʪʨ çʟʚô̫ ʟʘʪʠ ʟ ʘʢʪʠʚʥʠʤ ʚʽʢʥʦʤè ï 

Link to active image window. ʆʜʨʘʟʫ ʞ ʚʠʙʨʘʪʠ  ̔ʪʨʝʪʡ̔ ʟʥ̔ʤʦʢ, elb_etm3.tif, ʱʦʙ 

ʽ ʡʦʛʦ ʧʨʠʻʜʥʘʪʠ ʜʦ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ. ʇʽʩʣ̫ ʮʴʦʛʦ ʥʘʪʠʩʢʘʻʤʦ Cancel. ʋ ʚʽʢʥʽ 

ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʙʘʯʠʤʦ ʪʽʣʴʢʠ ʧʝʨʰʠʡ ʟʥʽʤʦʢ, ʘʣʝ ʟʘʛʦʣʦʚʦʢ ʚʽʢʥʘ ʟʤʽʥʠʚʩʷ ï 

ʧʦʧʝʨʝʜʫ ʽʤʝʥʽ ʬʘʡʣʫ ʟô̫ ʚʠʣʦʩʷ ʧʦʟʥʘʯʝʥʥʷ L3.  

ʋ ʤʝʥʶ Processor ʚʠʙʠʨʘʻʤʦ Display Image. ʋ ʜʽʘʣʦʟʽ, ʱʦ  ʟô̫ ʚʠʚʩ,̫ ʫ 

ʨʘʟʜʣ̔̔  Channels ʧʦʩʪʘʚʠʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʦʥʘʣʴʥʠʭ ʟʥʽʤʢʽʚ ʪʘʢ: Red = 3, 

Green = 2, Blue =1. ʅʘʪʠʩʢʘʻʤʦ ʆʂ. ɿʥʽʤʦʢ ʥʘ ʝʢʨʘʥʽ ʩʪʘʚ ʢʦʣʴʦʨʦʚʠʤ. ʗʢʱʦ 

ʟʥʽʤʦʢ ʜʫʞʝ ʪʝʤʥʠʡ, ʟʥʦʚ ʟʘʭʦʜʠʤʦ ʫ ʤʝʥʶ Processor Ÿ Display Image ̔  ʫ 

ʨʦʟʜʽʣʽ Min-maxes ʚʠʙʠʨʘʻʤʦ User specified. ʋ ʚʽʢʥʽ ʚʠʙʦʨʫ ʜ̔ ʘʧʘʟʦʥʫ ʩʪʘʚʠʤʦ 

ʜʣʷ ʯʝʨʚʦʥʦʛʦ ʽ ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʽʚ ʜʽʘʧʘʟʦʥʠ 0ï150, ʘ ʜʣʷ ʩʠʥʴʦʛʦ ï 0ï170. 
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ʅʘʪʠʩʢʘʻʤʦ ʆʂ ʫ ʮʴʦʤʫ ʚʽʢʥʽ ʪʘ ʚ ʦʩʥʦʚʥʦʤʫ ʜʽʘʣʦʟʽ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʩʽ 

ʦʙôʢ̒ʪʠ ʟ ʷʩʢʨʘʚʽʩʪʶ ʙ̔ ʣʴʰʝ 150 ʦʜʠʥʠʮ ɹʫ ʯʝʨʚʦʥʽʡ ʪʘ ʟʝʣʝʥʽʡ ʟʦʥʽ ʪʘ ʙ̔ ʣʴʰʝ 

170 ʫ ʩʠʥʽʡ ʟʦʙʨʘʟʷʪʴʩʷ ʙ̔ ʣʠʤ ʢʦʣʴʦʨʦʤ (ʮʝ ʧʝʨʝʚʘʞʥʦ ʣɹ ʦʜʦʚʠʢʠ  ̔ʩʥ̔ʛ), ʘ ʽʥʰʽ 

ʦʙô̒ʢʪʠ ʙʫʜʫʪ ɹʧʦʢʘʟʘʥ ̔ʫ ʙ̔ ʣʴʰ ʨʽʟʥʦʙʘʨʚʥʽʡ ʛʘʤ̔.  

ɿʙʝʨʽʛʘʻʤʦ ʟʥʽʤʦʢ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ Processor 

Reformat ï Change Image File Format (ʧʨʠʡʤʽʪʴ ʫʩ̔ ʧʘʨʘʤʝʪʨʠ ʟʘ ʟʘʤʦʚʯʘʥʥʷʤ). 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʟʥʽʤʢʘ ʫ çʯʝʨʚʦʥʦʤʫè ʚʘʨʽʘʥʪʽ ʩʠʥʪʝʟʫ ʧʦʚʪʦʨʶʻʤʦ ʧʧ. 1ï

6, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʬʘʡʣʠ elb_etm1.tif, elb_etm3.tif, elb_etm5.tif. 

ɿʤʽʩʪ ʟʚʽʪʫ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ˉ 10 ʦʬʦʨʤʣʷʁʪʴ ʚ ʦʢʨʝʤʦʤʫ ʟʦʰʠʪʽ ʫ ʢʣʽʪʠʥʢʫ. 

ɿʚʽʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʫʥʢʪʽʚ: 

1. ʅʘʟʚʘ ʽ ʤʝʪʘ ʨʦʙʦʪʠ. 

2. ɿʘʚʜʘʥʥʷ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. 

3. ʉʪʠʩʣʠʡ ʚʠʢʣʘʜ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʗʢʠʡ ʜʽʘʧʘʟʦʥ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ɼɿɿ? 

2. ʗʢʽ ʥʘʡʢʨʘʱʽ ʩʧʝʢʪʨʘʣʴʥʽ ʟʦʥʠ ʥʘ ʟʥʽʤʢʘʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʦʜʥʠʭ 

ʦʙô̒ ʢʪʽʚ? 

3. ʗʢʽ ʥʘʡʢʨʘʱʽ ʩʧʝʢʪʨʘʣʴʥʽ ʟʦʥʠ ʥʘ ʟʥʽʤʢʘʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʝʣʝʥʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ? 

ʃʽʪʝʨʘʪʫʨʘ: [4, ʩ. 158ï166]. 

 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 11 

ʊʝʤʘ. ʂʦʤʧôʶʪʝʨʥʘ ʦʙʨʦʙʢʘ ʙʘʛʘʪʦʟʦʥʘʣʴʥʠʭ ʟʥʽʤʢʽʚ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʚʠʚʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Multi  Spec, ʷʢ 

ʚʠʢʦʥʫʻʪʴʩʷ ʢʦʤʧôʶʪʝʨʥʘ ʦʙʨʦʙʢʘ ʙʘʛʘʪʦʟʦʥʘʣʴʥʠʭ ʟʥʽʤʢʽʚ, ʟʘʢʨʽʧʠʪʠ 

ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʪʝʤʠ ʣʝʢʮʽʾ çɸʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷè. 

ɿʘʚʜʘʥʥʷ. ɺʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪ ̔ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʥʘ ʟʥʽʤʢʘʭ ʽ 

ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʩʠʥʪʝʟʫ, ʧʦʙʫʜʫʚʘʪʠ ʢʨʠʚʽ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʦʙʨʘʟʫ. 
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ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʂʣʘʩʠʬʽʢʘʮʽʷ ï ʮʝ ʧʨʦʮʝʩ ʨʦʟʜʽʣʝʥʥʷ ʤʘʩʠ ʜʘʥʠʭ ʥʘ ʢʣʘʩʠ (ʛʨʫʧʠ) ʟʘ ʙʫʜʴ- 

ʷʢʦʶ ʦʟʥʘʢʦʶ. ʋ ʢʦʤʧôʶʪʝʨʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʦʞʥʠʡ ʧʽʢʩʝʣʴ ʟʥʽʤʢʘ ʥʘʣʝʞʠʪʴ 

ʜʦ ʦʜʥʦʛʦ ʟ ʚʠʙʨʘʥʠʭ ʢʣʘʩʽʚ. ʂʦʤʧôʶʪʝʨʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ ʦʙô̒ ʢʪʽʚ, ʱʦ ʟʦʙʨʘʟʠʣʠʩʷ ʥʘ ʟʥʽʤʢʫ, ʽ ʦʪʨʠʤʘʥʥʷ 

ʢʘʨʪʠ ʤʽʩʮʝʚʦʩʪʽ. ɼʣʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ ʢʦʞʥʠʡ ʟʥʽʤʦʢ ʩʧʨʠʡʤʘʶʪʴ ʷʢ 

ʪʘʙʣʠʮʶ, ʢʦʞʥʘ ʢʦʤʽʨʢʘ ʷʢʦʾ ï ʝʣʝʤʝʥʪ ʨʦʟʨʽʟʥʝʥʥʷ ʟʥʽʤʢʘ (ʧʽʢʩʝʣʴ) ï ʤʘʻ 

ʯʠʩʣʦ, ʱʦ ʧʦʟʥʘʯʘʻ ʷʩʢʨʘʚʽʩʪʴ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ. ʗʩʢʨʘʚʦʩʪʽ ʟʤʽʥʶʶʪʴʩʷ ʫ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 255. ʅʘ ʯʦʨʥʦ-ʙʽʣʦʤʫ ʟʥʽʤʢʫ ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ 

(ʙʣʠʟʴʢʦ 250ï255) ʧʨʠʪʘʤʘʥʥʽ ʩʥʽʛʫ, ʘ ʥʠʟʴʢʽ (0ï10) ï ʚʦʜʽ, ʯʦʨʥʦʟʝʤʫ.  

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʚʠʜʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʙô̒ ʢʪʽʚ ʟʘ 

ʟʥʽʤʢʘʤʠ: ʽʟ ʥʘʚʯʘʥʥʷʤ (ʢʦʥʪʨʦʣʴʦʚʘʥʘ) ʽ ʙʝʟ ʥʘʚʯʘʥʥʷ. ʋ ʢʣʘʩʠʬʽʢʘʮʽʾ ʙʝʟ 

ʥʘʚʯʘʥʥʷ ʚʩʽ ʧʽʢʩʝʣʽ ʟʥʽʤʢʘ ʧʦʜʽʣʷʪʁʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʛʨʫʧ ʘʙʦ ʢʣʘʩʪʝʨʽʚ ʪʽʣʴʢʠ 

ʟʘ ʧʦʜʽʙʥʽʩʪʶ ʪʘ ʚʽʜʤʽʥʥ̔ ʩʪʶ ʾʭʥʽʭ ʟʥʘʯʝʥʴ ʷʩʢʨʘʚʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʦʤ ʻ ʧʦʧʝʨʝʜʥʷ 

ʢʘʨʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʥʘ ʷʢʽʡ ʨʽʟʥʠʤʠ ʢʦʣʴʦʨʘʤʠ ʚʠʜʽʣʝʥʽ ʢʣʘʩʪʝʨ 1, ʢʣʘʩʪʝʨ 2 

ʪʦʱʦ, ʧʽʩʣʷ ʯʦʛʦ ʩʧʝʮʽʘʣʽʩʪ-ʜʝʰʠʬʨʫʚʘʣʴʥʠʢ ʧʦʨʽʚʥʶʻ ʢʘʨʪʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟ 

ʢʘʨʪʘʤʠ ʤʽʩʮʝʚʦʩʪʽ, ʥʘʟʝʤʥʠʤʠ ʟʥʽʤʢʘʤʠ ʪʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ ʽ ʚʠʟʥʘʯʘʻ, ʷʢʠʤ 

ʦʙô̒ ʢʪʘʤ ʚʽʜʧʦʚʽʜʘʻ ʢʦʞʥʠʡ ʢʣʘʩʪʝʨ. ʋ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟ ʥʘʚʯʘʥʥʷʤ ʧʦʧʝʨʝʜʥʴʦ 

ʟʘʜʘʶʪʴʩʷ ʝʪʘʣʦʥʠ ʜʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʫ ï ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ, ʪʠʧʦʚʽ ʜʣʷ 

ʦʙô̒ ʢʪʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʧʽʟʥʘʪʠ ʥʘ ʟʥʽʤʢʫ. ɼʘʣʽ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʠʤʽʨʶʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʧʽʢʩʝʣʽʚ ʫ ʤʝʞʘʭ ʝʪʘʣʦʥʥʠʭ ʜʽʣʷʥʦʢ, ʧʽʩʣʷ 

ʯʦʛʦ ʚʩʽ ʽʥʰʽ ʧʽʢʩʝʣʽ ʢʦʤʧôʶʪʝʨ ʧʦʨʽʚʥʶʻ ʟ ʝʪʘʣʦʥʥʠʤʠ. ʗʢ ʨʝʟʫʣʴʪʘʪ 

ʦʪʨʠʤʫʻʤʦ ʚʞʝ ʛʦʪʦʚʫ ʢʘʨʪʫ ʢʣʘʩʠʬʽʢʘʮʽʾ.  

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ɺʠʢʦʥʘʻʤʦ ʢʦʤʧôʶʪʝʨʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʦʙô̒ ʢʪʽʚ ʟʘ ʟʥʽʤʢʦʤ ʙʝʟ 

ʥʘʚʯʘʥʥʷ. ɼʣʷ ʨʦʙʦʪʠ ʥʘʤ ʟʥʘʜʦʙʠʪʴʩʷ ʟʥʽʤʦʢ ʇʨʠʝʣʴʙʨʫʩʩ̫ ʫ ʬʦʨʤʘʪʽ TIFF, 

ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʦʥʘʣʴʥʠʭ ʟʥʽʤʢʽʚ 1, 3, 5, ɦ ʦ ʩʪʚʦʨʝʥʠʡ ʫ ʣʘʙʦʨʘʪʦʨʥʽʡ 

ʨʦʙʦʪʽ 10. ɺʽʜʢʨʠʚʘʻʤʦ ʟʥʽʤʦʢ ʫ ʤʝʥʶ File Ÿ Open Image. ɼʣʷ ʧʦʯʘʪʢʫ 

ʚʠʙʠʨʘʻʤʦ ʥʝʚʝʣʠʢʫ ʜʽʣʷʥʢʫ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʩʥʽʛʦʚʠʭ ʧʦʣʷʭ ɽʣʴʙʨʫʩʘ (ʥʘʚʝʩʪʠ 

ʥʘ ʥʠʭ ʩʪʨʽʣʢʫ ʤʠʰʽ, ,̔ ʫʪʨʠʤʫʶʯʠ ʣʽʚʫ ʢʥʦʧʢʫ ʥʘʪʠʩʥʫʪʦʶ, ʚʽʜʚʝʩʪʠ ʤʠʰʢʫ 
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ʚʙʽʢ ʥʘ ʜʝʢʽʣʴʢʘ ʧʽʢʩʝʣʽʚ). ʅʘ ʟʥ̔ʤʢʫ ʟô̫ ʚʠʚʩʷ ʧʨʷʤʦʢʫʪʥʠʢ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ 

ʜʽʣʷʥʮʽ. ʋ ʤʝʥʶ Processor ʚʠʙʠʨʘ̒ʤʦ List Data (ʧʝʨʝʣʽʯʠʪʠ ʟʥʘʯʝʥʥʠʷ), 

ʥʘʪʠʩʢʘʻʤʦ ʆʂ ʫ ʜʽʘʣʦʟʽ ʧʘʨʘʤʝʪʨʚ̔. ʋ ʪʝʢʩʪʦʚʦʤʫ ʚʽʢʥʽ ʟʘ ʟʥʽʤʢʦʤ çʧʦʙʽʞʘʪʴè 

ʢʦʣʦʥʢʠ ʮʠʬʨ ï ʮʝ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʧʽʢʩʝʣʽʚ ʜʽʣʷʥʢʠ ʫ ʪʨʴʦʭ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʟʦʥʘʭ, ʟʘ ʷʢʠʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʢʦʤʧôʶʪʝʨʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ. ɺ ʦʜʥʽʡ ʟ ʥʠʭ ʙʫʜʫʪ ɹ

ʥʠʟɹʢ̔ ʟʥʘʯʝʥʥ̫  (15ï20), ʫ ʜʚʦʭ ̔ʥʰʠʭ ï ʚʠʩʦʢ̔ (255). ʅʠʟʢ ̔ ʟʥʘʯʝʥʥ̫  

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʦʙʨʘʞʝʥʥʁ   ʩʥ̔ʛʦʚʠʭ ʧʦʣʽʚ ʫ ʩʨʝʜʥʡ̔ ̔ʥʬʨʘʯʝʨʚʦʥʽʡ ʟʦʥ̔ 5 (1,55ï

1,74 ʤʢʤ), ʘ ʚʠʩʦʢʽ ï ʫ ʙʣʘʢʠʪʥʡ̔ ʪʘ ʯʝʨʚʦʥʽʡ ʟʦʥʘʭ 1  ̔3 (0,45ï0,52 ʪʘ 0,63ï

0,69 ʤʢʤ).  

2. ʇʦʚʪʦʨʠʤʦ ʧ. 1 ʜʣʷ ʦʜʥʽʻʾ ʟ ʜʽʣʷʥʦʢ ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʘ ʟʦʙʨʘʞʝʥʘ ʪʝʤʥʦ-

ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ.  

ʇʝʨʝʜ ʧʝʨʝʭʦʜʦʤ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʧʫʥʢʪʫ ʧʦʪʨ̔ʙʥʦ ʥʘʪʠʩʥʫʪʠ ʦʜʠʥ ʨʘʟ ʣʽʚʫ 

ʢʥʦʧʢʫ ʤʠʰʽ ʚ ʤʝʞʘʭ ʟʥʽʤʢʘ ʜʣʷ ʚʽʜʤʽʥʠ ʚʠʜʽʣʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʜʽʣʷʥʦʢ. 

3. ʇʦʯʥʝʤʦ ʢʣʘʩʠʬ̔ʢʫʚʘʪʠ. ʋ ʤʝʥʶ Processor ʚʠʙʠʨʘʻʤʦ Cluster 

(ʂʣʘʩʪʝʨʠʟʘʮʽʷ). ɺʽʜʤʽʯʘʻʤʦ ʘʣʛʦʨʠʪʤ ï ISODATA. ɺʽʜʢʨʠʚʘʻʪʴʩʷ ʱʝ ʦʜʠʥ 

ʜʽʘʣʦʛ ï ʫ ʥʴʦʤʫ ʚ ʨʦʟʜʽʣʽ Initialisation Options (ʧʦʯʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ) ʚʠʙʠʨʘʻʤʦ 

Use single-pass clusters (ʚʠʤʢʥʫʪʠ ʰʚʠʜʢʝ ʚʠʜʽʣʝʥʥʷ ʢʣʘʩʽʚ). ʊʝʧʝʨ ʫ ʨʦʟʜ̔ʣ̔ 

Other Options (̔ ʥʰʽ ʧʘʨʘʤʝʪʨʠ) ʟʘʜʘʪʠ Distance 1 = 50 ʪʘ Distance 2 = 100. ʎʝ 

ʤʘʢʩʠʤʘʣʴʥ ̔ʚʽʜʩʪʘʥʽ (ʟʘ ʷʩʢʨʘʚʽʩʪʶ) ʤʽʞ ʜʘʥʠʤ ʧʽʢʩʝʣʝʤ ʽ ʮʝʥʪʨʦʤ ʢʣʘʩʪʝʨʘ. 

ʅʘʪʠʩʢʘʻʤʦ ʆʂ. ʋ ʛʦʣʦʚʥʦʤʫ ʚʽʢʥʽ ʜ̔ʘʣʦʛʫ ʚʽʜʤʽʯʘʻʤʦ çʛʘʣʦʯʢʦèʁ Create 

cluster mask file (ʩʪʚʦʨʠʪʠ ʢʘʨʪʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ), ʟʥʦʚʫ ʥʘʪʠʩʢʘʻʤʦ ʆʂ, ʫʚʦʜʠʤʦ 

ʽʤô̫  ʬʘʡʣʫ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʮʽʻʾ ʢʘʨʪʠ. ɼʦʩʠʪʴ ʰʚʠʜʢʦ ʢʣʘʩʪʝʨʠʟʘʮʽʷ 

ʟʘʚʝʨʰʠʪʴʩʷ. 

4. ɺʽʜʢʨʠʚʘʻʤʦ ʩʪʚʦʨʝʥʫ ʢʘʨʪʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʯʝʨʝʟ ʤʝʥʶ File Ÿ Open 

Image.  

ɿʤʽʩʪ ʟʚʽʪʫ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ˉ 11 ʦʬʦʨʤʣʷʁʪʴ ʚ ʦʢʨʝʤʦʤʫ ʟʦʰʠʪʽ ʫ ʢʣʽʪʠʥʢʫ. 

ɿʚʽʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʫʥʢʪʽʚ: 

1. ʅʘʟʚʘ ʽ ʤʝʪʘ ʨʦʙʦʪʠ. 

2. ɿʘʚʜʘʥʥʷ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. 
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3. ʉʪʠʩʣʠʡ ʚʠʢʣʘʜ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʑʦ ̫ʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧôʶʪʝʨʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ? 

2. ʗʢʽ ʽʩʥʫʶʪʴ ʤʝʪʦʜʠ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʢʣʘʩʠʬʽʢʫʚʘʥʥʷ? 

3. ʋ ʷʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟʤʽʥʶʶʪʴʩʷ ʷʩʢʨʘʚʦʩʪʽ? 

ʃʽʪʝʨʘʪʫʨʘ: [4, ʩ. 168ï174]. 

 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 12 

ʊʝʤʘ. ʈʦʙʦʪʘ ʟ ʧʽʜʧʨʦʛʨʘʤʦʶ MODELS. EXE  

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʦʾ ʩʪʘʥʮʽʾ DELTA  

ʄʝʪʘ ʨʦʙʦʪʠ: ʥʘʚʯʠʪʠ ʩʪʫʜʝʥʪʽʚ ʙʝʟʧʦʤʠʣʢʦʚʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʧʨʘʚʠʣʴʥʠʤ ʫʚʝʜʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ ʟʥʽʤʘʣʴʥʠʭ ʢʘʤʝʨ, ʟʤʽʥʶʚʘʪʠ ʚʠʭʽʜʥʽ 

ʧʘʨʘʤʝʪʨʠ. 

ɿʘʚʜʘʥʥʷ. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʙʫʜʦʚʦʶ ʬʘʡʣʫ ʦʧʠʩʫ ʬʦʪʦʢʘʤʝʨ çCamerasè ʽ 

ʨʦʙʦʪʦʶ ʟ ʙʣʦʢʦʤ ʦʧʦʟʥʘʢʽʚ GRAUND. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʠʬʨʦʚʦʾ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʦʾ ʩʪʘʥʮʽʾ 

çDELTAè ï ʮʝ ʧʘʢʝʪ ʧʨʦʛʨʘʤ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʮʠʬʨʦʚʠʭ 

ʢʘʨʪ. ɺʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʢʘʨʪ ʩʣʫʛʫʪʁʴ: ʨʘʩʪʨʦʚʽ 

ʟʥʽʤʢʠ (ʦʙʨʘʟʠ), ʦʪʨʠʤʘʥʽ ʩʢʘʥʫʚʘʥʥʷʤ ʢʦʩʤʽʯʥʠʭ ʘʝʨʦ- ʘʙʦ ʥʘʟʝʤʥʠʭ ʟʥʽʤʢʽʚ; 

ʨʘʩʪʨʦʚʽ ʦʙʨʘʟʠ ʟ ʧʣʘʥʽʚ ʽ ʢʘʨʪ, ʟʨʦʙʣʝʥʽ ʥʘ ʧʘʧʝʨʦʚʠʭ ʥʦʩʽʷʭ; ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʤʽʨʶʚʘʥʴ ʧʽʩʣʷ ʥʘʟʝʤʥʦʛʦ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ. 

ʇʘʢʝʪ ʧʨʦʛʨʘʤ çDELTAè ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʛʦʣʦʚʥʠʭ ʯʘʩʪʠʥ 

MODELS.EXE ʽ GED.EXE. ʏʘʩʪʠʥʘ MODELS.EXE ʚʽʜʧʦʚʽʜʘʻ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʦʤʫ ʟʙʠʨʘʥʥʶ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʘʨʪʠ, ʘ GED.EXE 

ʤʽʩʪʠʪʴ ʚʝʢʪʦʨʠʟʘʮʽʶ ʨʘʩʪʨʦʚʦʛʦ ʦʙʨʘʟʫ ʢʘʨʪʠ ʟʽ ʩʢʣʘʜʘʥʥʷʤ 

ʛʨʘʬʦʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʂʦʣʠ ʟʘʧʫʩʢʘʻʪʴʩʷ ʧʨʦʛʨʘʤʘ MODELS.EXE, ʟᾷʷʚʣʷʻʪʴʩʷ ʦʩʥʦʚʥʘ ʧʘʥʝʣʴ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ. 
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ʆʩʥʦʚʥʘ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʽʩʪʠʪʴ ʩʽʤ ʨʦʟʜʽʣʽʚ-ʜʽʘʛʨʘʤ: ʉʘmeras, Ground, 

ɺlocks, ʊriangulations, ʄʦdels, ʄʘʨʨʽng, Exit. 

ʅʘʪʠʩʥʫʚʰʠ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʢʥʦʧʢʫ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʚʭʦʜʠʤʦ ʚ ʦʜʠʥ ʟ 

ʧʦʪʨʽʙʥʠʭ ʨʦʟʜʽʣʽʚ ʧʘʢʝʪʘ MODELS.EXE, ʧʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ: 

 ʦʟʥʘʡʦʤʠʪʠʩ ̫ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʬʘʡʣ ʉʘmeras ʦʧʠʩʫ ʬʦʪʦʢʘʤʝʨ; 

 ʩʬʦʨʤʫʚʘʪʠ ʬʘʡʣ ʦʧʦʨʥʠʭ (ʢʦʥʪʨʦʣʴʥʠʭ) ʪʦʯʦʢ Ground; 

 ʨʦʟʛʣʷʥʫʪʠ ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʬʘʡʣ ɺlocks ʟʘʛʘʣʴʥʦʛʦ ʦʧʠʩʫ ʧʨʦʝʢʪʫ ʨʦʙʽʪ 

ʟʽ ʩʢʣʘʜʘʥʥʷ ʮʠʬʨʦʚʦʾ ʢʘʨʪʠ;  

 ʨʦʟʛʣʷʥʫʪʠ ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʬʘʡʣ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʟʛʫʱʝʥʥʷ ʦʧʦʨʥʦʾ 

ʤʝʨʝʞʽ ʊriangulations (ʧʨʦʩʪʦʨʦʚʘ ʬʦʪʦʪʨʽʘʥʛʫʣʷʮʽʷ); 

 ʟʨʦʙʠʪʠ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʥʽʤʢʽʚ ʬʘʡʣʦʤ ʄʦdels; 

 ʧʝʨʝʡʪʠ ʜʦ ʜʨʫʛʦʾ ʛʦʣʦʚʥʦʾ ʯʘʩʪʠʥʠ ʧʘʢʝʪʘ DELTA ʧʽʜʧʘʢʝʪʘ 

GED.EXE, ʦʧʠʩʘʥʦʛʦ ʫ ʜʨʫʛʽʡ ʯʘʩʪʠʥʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ ʄʘʨʨʽng; 

 ʟʘʢʨʠʪʠ ʧʘʢʝʪ MODELS.EXE ʢʦʤʘʥʜʦʶ Exit.  

ʂʦʞʥʠʡ ʟ ʥʘʟʚʘʥʠʭ ʬʘʡʣʽʚ ʤʦʞʝ ʚʽʜʢʨʠʚʘʪʠʩʷ ʦʢʨʝʤʦ, ʫ ʙʫʜʴ-ʷʢʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʘʣʝ ʩʢʣʘʜʘʥʥʷ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʤʽʩʮʝʚʦʩʪʽ (ʎʄʄ) ʟ 

ʦʧʨʘʮʶʚʘʥʥʷʤ ʦʢʨʝʤʦʛʦ ʟʥʽʤʢʘ, ʧʘʨʠ ʟʥʽʤʢʽʚ, ʤʘʨʰʨʫʪʫ ʘʙʦ ʙʣʦʢʘ ʚʠʤʘʛʘʻ 

ʣʦʛʽʯʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʚʝʜʝʥʥʷ ʚʠʭʽʜʥʠʭ, ʢʦʣʠ ʥʘʩʪʫʧʥʘ ʧʽʜʧʨʦʛʨʘʤʘ 

ʦʧʠʨʘʻʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʴʦʾ. ʌʦʪʦʛʨʘʤʤʝʪʨʠʯʥʘ ʯʘʩʪʠʥʘ DELTA 

ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʢʦʤʧʣʘʥʘʨʥʦʤʫ ʟʚᾷʷʟʢʫ ʪʦʯʦʢ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʟʥʽʤʢʫ (ʟʥʽʤʢʽʚ) ʟ 

ʚʽʜʦʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ f, x0 , z0 ʪʘ ʨʦʟʤʽʨʘʤʠ ʨʘʤʢʠ 

ʟʥʽʤʘʣʴʥʦʾ ʢʘʤʝʨʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʽʜʢʨʠʪʠ ʧʽʜʧʨʦʛʨʘʤʫ MODELS.EXE, ʷʢʘ 

ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʥʫʪʨʽʰʥʴʦʛʦ, ʚʟʘʻʤʥʦʛʦ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ 

ʦʨʽʻʥʪʫʚʘʥʥʷ, ʙʝʟ ʫʚʝʜʝʥʠʭ ʨʘʥʽʰʝ ʚʠʭʽʜʥʠʭ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʟʥʽʤʘʣʴʥʠʭ ʢʘʤʝʨ 

ʪʘ ʦʧʠʩʫ ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʩʧʽʣʴʥʝ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʨʦʙʠʪʠ ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ ʽ 

ʧʦʪʨʽʙʥʦ ʜʦ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʚʚʝʩʪʠ ʧʦʪʨʽʙʥʽ ʧʘʨʘʤʝʪʨʠ ʟʘ 

ʟʥʽʤʘʣʴʥʠʤʠ ʢʘʤʝʨʘʤʠ ʪʘ ʦʧʦʨʥʠʤʠ ʪʦʯʢʘʤʠ. ʎʝʡ ʧʨʦʮʝʩ ʫ DELTʽ ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʦʙʫʜʦʚʦʶ ʬʘʡʣʫ ʦʧʠʩʫ ʬʦʪʦʢʘʤʝʨ ʉʘmeras.  

ʇʨʦʛʨʘʤʘ ʉʘmeras ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ ʨʝʜʘʛʫʚʘʥʥʷ ʬʘʡʣʫ, ʱʦ 

ʤ̔ ʩʪʠʪʴ ʦʧʠʩ ʬʦʪʦʢʘʤʝʨ.  
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ʂʦʞʝʥ ʧʫʥʢʪ ʩʧʠʩʢʫ ʢʘʤʝʨ ʦʧʠʩʫʻ ʦʜʠʥ ʪʠʧ ʢʘʤʝʨʠ ʟʽ ʩʚʦʾʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʎʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʩʪʷʪʴ ʫ ʩʦʙʽ ʪʘʢʽ ʟʘʛʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢ 

ʚʠʜ ʧʨʦʝʢʮʽʾ, ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ, ʙʘʟʠʩ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʢʦʦʨʜʠʥʘʪʥʽ ʤʽʪʢʠ ʪʘ ʜʝʷʢʫ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʱʦ ʢʘʤʝʨʘ ʧʘʥʦʨʘʤʥʘ. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ʈʦʙʦʪʦʶ ʢʦʤʘʥʜʠ ʉʘmeras ʥʘ ʛʦʣʦʚʥʽʡ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʽʜʢʨʠʚʘʻʪʴʩʷ 

ʚʢ̔ʥʦ ʩʧʠʩʢʫ ʢʘʤʝʨ (ʉʘmeras list). ʄʦʞʣʠʚʠʡ ʦʜʠʥ ʚʠʜ ʧʨʦʝʢʮʽʡ ï ʮʝʥʪʨʘʣʴʥʠʡ, 

ʘʣʝ ʟ ʦʛʣʷʜʫ ʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʧʘʥʦʨʘʤʥʦʾ ʢʘʤʝʨʠ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ, 

ʚʦʥʘ ʚʠʜʽʣʝʥʘ ʚ ʦʢʨʝʤʫ ʢʘʪʝʛʦʨʽʶ. ɿʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʤʝʨʠ ʤʽʩʪʷʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʜ ʧʨʦʝʢʮʽʾ, ʬʦʢʫʩʥʫ ʚʽʜʩʪʘʥʴ ʢʘʤʝʨʠ, ʧʘʩʧʦʨʪʥʽ ʟʥʘʯʝʥʥʷ 

ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʢʦʦʨʜʠʥʘʪʥʠʤʠ ʤʽʪʢʘʤʠ ʢʘʤʝʨʠ. 

ʇʦʪʨʽʙʥʦ ʚʢʘʟʘʪʠ, ʚʠʙʨʘʚʰʠ ʚʽʜʧʦʚʽʜʥʠʡ ʧʫʥʢʪ ʟʽ ʩʧʠʩʢʫ ʢʘʤʝʨ, ʱʦ 

ʚʠʧʘʜʘʻ ʚʠʜ ʧʨʦʝʢʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʢʘʤʝʨʠ: 

1. ʉʝntral ï ʮʝʥʪʨʘʣʴʥʘ ʧʨʦʝʢʮʽʷ ʥʘ ʧʣʦʱʠʥʥʠʡ ʢʘʜʨ. 

2. ʈʘnoramiʩ ï ʧʘʥʦʨʘʤʥʘ ʧʨʦʝʢʮʽʷ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʮʠʣʽʥʜʨ ʧʘʥʦʨʘʤʥʦʾ 

ʢʘʤʝʨʠ. 

ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʬʦʢʫʩʥʫ ʚʽʜʩʪʘʥʴ ʢʘʤʝʨʠ (ʫ ʤʽʣʽʤʝʪʨʘʭ  ̔ ʡʦʛʦ 

ʯʘʩʪʢʘʭ) ʫ ʧʦʣʝ ʚʚʝʜʝʥʥʷ Focus. 

ʋʢʘʟʘʪʠ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʣʷʭ ʧʘʩʧʦʨʪʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʝʡ Dx ʽ Dz ʤʽʞ 

ʢʦʦʨʜʠʥʘʪʥʠʤʠ ʤʽʪʢʘʤʠ ʢʘʤʝʨʠ. ʎʝ ʦʙʦʚᾷ̫ ʟʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʚʚʝʜʝʥʥʷ. ɿʥʘʯʝʥʥʷ 

ʚʽʜʩʪʘʥʝʡ Dx ʽ Dz ʚʢʘʟʫʶʪʴʩʷ ʟ ʪʦʯʥʽʩʪʶ ʬʦʢʫʩʥʦʾ ʚʽʜʩʪʘʥʽ. 

ʋʚʝʩʪʠ ʙʘʟʠʩ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ (ʫ ʤʽʣʽʤʝʪʨʘʭ) ʫ ʩʚʦʻ ʧʦʣʝ ʚʚʝʜʝʥʥʷ ɺʘsʝ. 

ɿʥʘʯʝʥʥʷ ʙʘʟʠʩʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʧʘʨʦʶ ʟʥʽʤʢʽʚ. 

ʋʢʘʟʘʪʠ ʧʘʩʧʦʨʪʥʽ ʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʭ0 ʽ y0 ʟʩʫʚʫ ʛʦʣʦʚʥʦʾ ʪʦʯʢʠ ʟʥʽʤʢʘ 

(ʫ ʤʽʣʽʤʝʪʨʘʭ) ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʣʷʭ ʚʚʝʜʝʥʥʷ. ʋ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʜʘʥʠʭ ʫʚʝʩʪʠ 

ʥʫʣʴʦʚʽ ʟʥʘʯʝʥʥʷ. 

ʆʢʨʽʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʜʥʽʻʾ ʟʥʽʤʘʣʴʥʦʾ ʢʘʤʝʨʠ, ʜʦ ʧʘʢʝʪʘ ʦʧʠʩʫ ʢʘʤʝʨ 

ʚʥʦʩʷʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʠʭ ʢʘʤʝʨ. ɸʣʝ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʢʦʥʢʨʝʪʥʠʤ 

ʦʙᾷ̒ ʢʪʦʤ ʚʠʙʠʨʘʻʪʴʩʷ ʧʦʪʨʽʙʥʘ ʢʘʤʝʨʘ ʟʽ ʩʧʠʩʢʫ ʢʘʤʝʨ. ʋ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʩʧʠʩʦʢ ʢʘʤʝʨ (ʉʘmeras list). ʑʦʙ ʧʦʟʥʘʯʠʪʠ ʢʘʤʝʨʫ ʚ ʩʧʠʩʢʫ, 
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ʥʝʦʙʭʽʜʥʦ ʢʣʘʮʥʫʪʠ ʥʘ ʾʾ ʥʘʟʚʽ, ʘ ʧʦʪʽʤ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʫ çSet as currentè. ʇʨʠ 

ʮʴʦʤʫ ʽʤᾷ̫ ʢʘʤʝʨʠ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘʧʽʚʞʠʨʥʠʤ ʰʨʠʬʪʦʤ ʽ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʣʷʭ 

ʚʠʚʦʜʷʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʽʻʾ ʢʘʤʝʨʠ. ɼʘʥʽ ʧʦʪʦʯʥʦʾ ʢʘʤʝʨʠ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʧʨʦʮʝʩʽ ʦʨʽʻʥʪʫʚʘʥʥʷ. 

ʈʦʙʦʪʘ ʟ ʢʦʦʨʜʠʥʘʪʥʠʤʠ ʤʽʪʢʘʤʠ. ʋ ʥʠʞʥʽʡ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʪʘʙʣʠʮʷ ʢʦʦʨʜʠʥʘʪ ʢʦʦʨʜʠʥʘʪʥʠʭ ʤʽʪʦʢ ʟʥʽʤʢʘ. ʋ ʮʽʡ ʪʘʙʣʠʮʽ 

ʚʢʘʟʫʶʪʴʩʷ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʤʽʪʢʠ ʽ ʾʾ ʢʦʦʨʜʠʥʘʪʠ X ʽ Z(ʋ) ʫ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ ʟʥʽʤʢʘ. ʊʘʙʣʠʮʷ ʜʦʟʚʦʣʷʻ ʚʢʘʟʘʪʠ ʢʦʦʨʜʠʥʘʪʠ ʜʦ 16 ʤʽʪʦʢ. 

ɺʥʦʩʠʪʠ ʟʤʽʥʠ ʜʦ ʪʘʙʣʠʮʽ ʤʦʞʥʘ ʪʽʣʴʢʠ ʚ ʨʝʞʠʤʽ ʨʝʜʘʛʫʚʘʥʥʷ ʦʧʠʩʫ 

ʢʘʤʝʨʠ. ɼʣʷ ʟʤʽʥʠ ʩʧʠʩʢʫ ʢʦʦʨʜʠʥʘʪʥʠʭ ʤʽʪʦʢ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢ̔ 

ʢʦʤʘʥʜʠ: 

 ʢʣʘʮʥʫʪʠ ʥʘ ʢʥʦʧʮʽ çUse Dx Dzè ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʦʞʝʥʥʷ 

ʢʦʦʨʜʠʥʘʪʥʠʭ ʤʽʪʦʢ ʥʘ ʧʽʜʩʪʘʚʽ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ Dx ʽ Dz; 

 ʢʣʘʮʥʫʪʠ ʥʘ ʢʥʦʧʮʽ çɸddè, ʜʣʷ ʪʦʛʦ ʱʦʙ ʜʦʜʘʪʠ ʦʧʠʩ ʥʦʚʦʾ 

ʢʦʦʨʜʠʥʘʪʥʦʾ ʤʽʪʢʠ ʫ ʢʽʥʮʽ ʪʘʙʣʠʮʽ ʦʧʠʩʽʚ ʢʦʦʨʜʠʥʘʪʥʠʭ ʤʽʪʦʢ. ʅʦʤʝʨ ʥʦʚʦʾ 

ʤʽʪʢʠ ʥʘ ʦʜʠʥʠʮʶ ʙʽʣʴʰʠʡ ʟʘ ʥʦʤʝʨ ʦʩʪʘʥʥʴʦʾ ʤʽʪʢʠ ʚ ʪʘʙʣʠʮʽ. ʋʚʽʡʪʠ ʚ ʨʝʞʠʤ 

ʨʝʜʘʛʫʚʘʥʥʷ ʢʦʦʨʜʠʥʘʪ ʥʦʚʦʾ ʤʽʪʢʠ ʪʘ ʚʢʘʟʘʪʠ ʾʾ ʢʦʦʨʜʠʥʘʪʠ; 

 ʢʣʘʮʥʫʪʠ ʥʘ ʢʥʦʧʮʽ çɯnsertè, ʱʦʙ ʚʩʪʘʚʠʪʠ ʦʧʠʩ ʥʦʚʦʾ ʢʦʦʨʜʠʥʘʪʥʦʾ 

ʤʽʪʢʠ ʧʝʨʝʜ ʦʧʠʩʦʤ ʤʽʪʢʠ ʪʘʙʣʠʮʽ, ʥʘ ʷʢʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʢʫʨʩʦʨ; 

 ʢʣʘʮʥʫʪʠ ʢʥʦʧʢʦʶ çDeleteè, ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʣʽʢʚʽʜʫʚʘʪʠ ʦʧʠʩ ʪʽʻʾ 

ʢʦʦʨʜʠʥʘʪʥʦʾ ʤʽʪʢʠ, ʥʘ ʷʢʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʢʫʨʩʦʨ. 

ʆʢʨʽʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʨʦʙʦʪʠ ʟ ʚʽʢʥʦʤ ʉʘmera, ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʛʦʣʦʚʥʠʤ ʤʝʥʶ ʦʧʠʩʫ ʢʘʤʝʨ, ʱʦ ʤʽʩʪʠʪʴ ʪʘʢ̔ ʨʦʟʜʽʣʠ: çFileè, çʉʘmʝʛʘè, çʅʝlʨè, 

ʨʦʟʪʘʰʦʚʘʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦ.  

ʄʝʥʶ çFileè ʤʽʩʪʠʪʴ ʪʘʢʽ ʢʦʤʘʥʜʠ: ʆʨʝn, Save As, Exit. 

ʆʨʝn ï ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʙʦʪʠ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʜʽʘʣʦʛʦʤ WINDOWS. 

Iʤᾷ̫ ʚʠʙʨʘʥʦʛʦ ʬʘʡʣʫ ʟʘʥʦʩʠʪʴʩʷ ʜʦ ʬʘʡʣʫ ʦʧʠʩʫ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ MODELS. 

INI ʽ ʧʽʜ ʯʘʩ ʥʘʩʪʫʧʥʠʭ ʚʠʢʣʠʢʽʚ ʧʨʦʛʨʘʤʠ ʚʽʜʢʨʠʚʘʪʠʤʝʪʴʩʷ ʟʘ ʟʘʤʦʚʯʘʥʥʷʤ. 

Save As ï ʢʦʤʘʥʜʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʝʟʝʨʚʥʦʾ ʢʦʧʽʾ ʬʘʡʣʫ ʦʧʠʩʫ 

ʢʘʤʝʨ. ʇʽʩʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʢʦʤʘʥʜʠ ʚʠʢʣʠʢʘʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʡ ʜʽʘʣʦʛ WINDOWS, 
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ʱʦ ʜʦʟʚʦʣʷʻ ʚʢʘʟʘʪʠ ʬʘʡʣ ʜʣʷ ʢʦʧʽʾ. ʗʢʱʦ ʽʤᾷ̫ ʥʘʷʚʥʦʛʦ ʬʘʡʣʫ ʟʘʟʥʘʯʝʥʝ, 

ʚʠʜʘʻʪʴʩʷ ʟʘʧʠʪ ʥʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʝʨʝʟʘʧʠʩʫ ʬʘʡʣʫ. 

Exit ï ʧʨʠ ʘʢʪʠʚʽʟʘʮʽʾ ʮʽʻʾ ʢʦʤʘʥʜʠ ʧʨʦʛʨʘʤʘ ʟʘʢʨʠʚʘʻ ʬʘʡʣ ʦʧʠʩʫ ʢʘʤʝʨ ʽ 

ʟʘʚʝʨʰʫʻ ʩʚʦʶ ʨʦʙʦʪʫ. 

ʄʝʥʶ çʉʘmʝʛʘè ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʤʘʥʜ: Set as Current, ɽdit, ɸdd, Delete, 

ʈʛʽʧt. 

Set as Current ï ʢʦʤʘʥʜʘ ʜʦʟʚʦʣʷʻ ʧʝʨʝʧʠʩʘʪʠ ʦʧʠʩ ʟʘʟʥʘʯʝʥʦʾ ʢʘʤʝʨʠ ʫ 

ʬʘʡʣ ʦʧʠʩʫ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʫ ʩʧʠʩʢʫ ʢʘʤʝʨ ʢʣʘʮʘʥʥʷʤ 

ʣʽʚʦʾ ʢʣʘʚʽʰʽ ʤʠʰʽ ʚʢʘʟʘʪʠ ʧʦʪʨʽʙʥʫ ʢʘʤʝʨʫ ʽ ʚʠʢʦʥʘʪʠ ʮʶ ʢʦʤʘʥʜʫ. ɯʤᾷ̫ 

ʧʦʪʦʯʥʦʾ ʢʘʤʝʨʠ ʟʦʙʨʘʟʠʪʴʩʷ ʞʠʨʥʠʤ ʰʨʠʬʪʦʤ. 

ɽdit ï ʢʦʤʘʥʜʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʨʝʞʠʤʫ ʨʝʜʘʛʫʚʘʥʥʷ ʦʧʠʩʫ 

ʟʘʟʥʘʯʝʥʦʾ ʢʘʤʝʨʠ. ɿʤʽʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʤʝʨʠ ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʚ ʮʴʦʤʫ 

ʨʝʞʠʤʽ. ʇʦʚʪʦʨʥʘ ʘʢʪʠʚʽʟʘʮʽʷ ʢʦʤʘʥʜʠ ʟʘʚʝʨʰʫʻ ʨʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ. ʑʦʙ 

ʟʘʢʽʥʯʠʪʠ ʨʝʜʘʛʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʮʶ ʢʦʤʘʥʜʫ ʱʝ ʨʘʟ. ʇʨʠ ʮʴʦʤʫ 

ʦʧʠʩ ʢʘʤʝʨʠ ʟʘʧʠʩʫʻʪʴʩʷ ʜʦ ʬʘʡʣʫ. ʇʦʜʽʙʥʦ ʤʦʞʥʘ ʪʘʢʦʞ ʚʤʠʢʘʪʠ (ʚʠʤʠʢʘʪʠ) 

ʨʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ, ʢʣʘʮʘʶʯʠ ʤʠʰʝʶ ʥʘ ʢʥʦʧʮʽ ɽdit ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʎʷ 

ʢʥʦʧʢʘ ʧʦʢʘʟʫʻ ʩʪʘʥ ʨʝʞʠʤʫ ʨʝʜʘʛʫʚʘʥʥʷ: ʷʢʱʦ ʚʦʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʥʘʪʠʩʥʫʪʦʤʫ ʩʪʘʥʽ ï ʨʝʜʘʛʫʚʘʥʥʷ ʢʘʤʝʨʠ ʫʚʽʤʢʥʝʥʝ, ʽʥʘʢʰʝ ïʚʠʤʢʥʫʪʝ.  

ʋ ʨʝʞʠʤʽ ʨʝʜʘʛʫʚʘʥʥʷ ʽʥʰʽ ʢʦʤʘʥʜʠ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʜʝʘʢʪʠʚʦʚʘʥʽ. 

ɸdd ï ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʠ ʜʦʟʚʦʣʷʻ ʜʦʜʘʪʠ ʜʦ ʬʘʡʣʫ ʦʧʠʩ ʢʘʤʝʨʠ. ʇʽʩʣʷ 

ʘʢʪʠʚʽʟʘʮʽʾ ʢʦʤʘʥʜʠ ʜʦʜʘʻʪʴʩʷ ʦʧʠʩ ʢʘʤʝʨʠ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘ ʟʘʤʦʚʯʘʥʥʷʤ ʽ 

ʧʨʦʛʨʘʤʦʶ ʧʝʨʝʭʦʜʠʤʦ ʫ ʨʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ ʮʴʦʛʦ ʦʧʠʩʫ. 

Delete ï ʢʦʤʘʥʜʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʣʽʢʚʽʜʫʚʘʥʥʷ ʬʘʡʣʫ ʦʧʠʩʫ ʧʦʟʥʘʯʝʥʦʾ 

ʢʘʤʝʨʠ. 

ʈʛʽnt ï ʢʦʤʘʥʜʘ ʚʠʚʦʜʠʪʴ ʥʘ ʧʨʠʥʪʝʨ ʦʧʠʩ ʫʩʽʭ ʢʘʤʝʨ. 

ʅʘʪʠʩʢʘʥʥʷ ʤʠʰʝʶ ʥʘ ʨʦʟʜʽʣʽ çʅelʨè (ʘʙʦ F1) ʚʠʢʣʠʢʘʻ ʜʦʧʦʤʦʛʫ. ʑʦʙ 

ʦʜʝʨʞʘʪʠ ʜʦʧʦʤʦʛʫ ʟʘ ʷʢʦʶʩʴ ʢʦʤʘʥʜʦʶ ʤʝʥʶ, ʚʠʙʝʨʽʪʴ ʮʝʡ ʧʫʥʢʪ ʤʝʥʶ, ʘʣʝ ʥʝ 

ʚʠʢʦʥʫʡʪʝ ʢʦʤʘʥʜʫ ɽntʝʛ. ɿʘʤʽʩʪʴ ʢʣʘʮʘʥʥʷ ʤʠʰʝʶ ʥʘ ʮʴʦʤʫ ʧʫʥʢʪʽ ʪʘ 

ʥʘʪʠʩʢʘʥʥʷ ɽntʝʛ ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ F1. ɼʦʧʦʤʦʛʘ ʟʘ ʮʽʻʶ ʢʦʤʘʥʜʦʶ ʟᾷ̫ ʚʠʪʴʩʷ 

ʥʘ ʝʢʨʘʥʽ. 
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ʇʽʜ ʛʦʣʦʚʥʠʤ ʤʝʥʶ ʨʦʟʪʘʰʦʚʘʥʘ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʢʥʦʧʢʠ ʷʢʦʾ 

ʜʫʙʣʶʶʪʴ ʢʦʤʘʥʜʠ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ. ɿʘʤʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʠ ʤʝʥʶ ʤʦʞʥʘ 

ʢʣʘʮʥʫʪʠ ʤʠʰʝʶ ʥʘ ʚʽʜʧʦʚʽʜʥʽʡ ʢʥʦʧʮʽ ʟ ʜʽʘʛʨʘʤʦʶ (ʜʠʚʠʩʴ ʨʦʙʦʯʫ ʧʘʥʝʣʴ 

ʚʽʢʥʘ çʉʘmʝʛʘè).  

ʉʢʣʘʜʘʥʥʷ ʩʧʠʩʢʫ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ʎʝʡ ʨʦʟʜʽʣ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʪʘ ʢʝʨʫʚʘʥʥʷ ʩʧʠʩʢʦʤ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ʄʦʞʥʘ ʩʪʚʦʨʠʪʠ ʩʧʠʩʦʢ ʦʧʦʨʥʠʭ ʪʦʯʦʢ 

ʚʜ̔ʨʘʟʫ ʜʣʷ ʮʽʣʦʛʦ ʙʣʦʢʘ ʦʙʨʘʟʽʚ. ʇʦʪʽʤ ʚʘʨʪʦ ʚʠʙʨʘʪʠ ʪʽ ʪʦʯʢʠ, ʱʦ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʨʽʻʥʪʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʽʤʢʘ, ʩʪʝʨʝʦʧʘʨʠ, ʤʘʨʰʨʫʪʫ, 

ʙʣʦʢʘ. 

ʑʦʙ ʫʚʽʡʪʠ ʜʦ ʨʦʟʜʽʣʫ ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʥʝʦʙʭʽʜʥʦ ʢʣʘʮʥʫʪʠ ʤʠʰʝʶ ʥʘ 

ʢʥʦʧʮʽ Ground ʛʦʣʦʚʥʦʾ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʛʨʘʤʠ. ɿᾷ̫ ʚʠʪʴʩʷ ʚʽʢʥʦ Ground 

control points, ʱʦ ʤʽʩʪʠʪʴ ʢʽʣʴʢʘ ʛʨʫʧ ʝʣʝʤʝʥʪʽʚ ʢʝʨʫʚʘʥʥʷ, ʦʧʠʩʘʥʠʭ ʥʠʞʯʝ. 

ʋ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ ʨʦʟʪʘʰʦʚʘʥʘ ʪʘʙʣʠʮʷ ʟ ʥʘʡʤʝʥʫʚʘʥʥʷʤʠ 

(ʽʜʝʥʪʠʬʽʢʘʪʦʨʘʤʠ) ʽ ʢʦʦʨʜʠʥʘʪʘʤʠ ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʧʦʨʫʯ ʟ ʷʢʠʤ ʨʦʟʪʘʰʦʚʘʥʽ 

ʢʽʣʴʢʘ ʢʥʦʧʦʢ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʪʘʙʣʠʮʝʶ. ʎʽ ʢʥʦʧʢʠ ʜʦʟʚʦʣʷʶʪʴ ʜʦʜʘʚʘʪʠ ʪʦʯʢʠ 

ʜʦ ʪʘʙʣʠʮʽ, ʚʠʜʘʣʷʪʠ, ʤʦʜʠʬʽʢʫʚʘʪʠ, ʚʠʧʨʘʚʣʷʪʠ, ʤʽʥʷʪʠ ʤʽʩʮʷʤʠ ʪʘ ʽʥ. ʋ ʣʽʚʽʡ 

ʯʘʩʪʠʥʽ ʚʽʢʥʘ ʤʽʩʪʠʪʴʩʷ ʛʨʘʬʽʯʥʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ʊʫʪ 

ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʜʝʷʢʽ ʦʧʝʨʘʮʽʾ, ʷʢ ʥʘʧʨʠʢʣʘʜ ʧʦʟʥʘʯʝʥʥʷ ʪʦʯʦʢ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʭʝʤʽ. 

ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ ʨʦʟʪʘʰʦʚʘʥʝ ʦʩʥʦʚʥʝ ʤʝʥʶ, ʱʦ ʤʽʩʪʠʪʴ ʢʦʤʘʥʜʠ 

ʜʣʷ ʨʦʙʦʪʠ ʟ ʦʢʨʝʤʠʤʠ ʪʦʯʢʘʤʠ ʽ ʟ ʬʘʡʣʘʤʠ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ɼʝʷʢʽ ʟ̔ ʮʠʭ ʢʦʤʘʥʜ 

ʜʫʙʣʶʶʪʴʩʷ ʢʦʤʘʥʜʘʤʠ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, ʘʥʘʣʦʛʽʯʥʦ ʙʣʦʢʫ Cameras. ʆʢʨʝʤʽ 

ʢʦʤʘʥʜʠ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ 

ʧʽʜ ʦʩʥʦʚʥʠʤ ʤʝʥʶ. 

Cʭʝʤa ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ʋ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ ʟʥʘʭʦʜʠʪʴʩʷ 

ʛʨʘʬʽʯʥʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ʉʭʝʤʘ ʜʦʟʚʦʣʷʻ ʧʦʙʘʯʠʪʠ, ʷʢ 

ʨʦʟʤʽʱʝʥʽ ʪʦʯʢʠ ʩʧʠʩʢʫ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʱʦ ʧʦʣʝʛʰʫʻ ʧʦʟʥʘʯʝʥʥʷ ʪʦʯʦʢ ʪʘ ʽʥʰʽ 

ʦʧʝʨʘʮʽʾ. 

ʂʦʞʥʘ ʦʧʦʨʥʘ ʪʦʯʢʘ ʟʦʙʨʘʞʫʻʪʴʩʷ ʥʘ ʩʭʝʤʽ ʟʽ ʩʚʦʾʤ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ. 

ʗʢʱʦ ʪʦʯʦʢ ʫ ʩʧʠʩʢʫ ʜʫʞʝ ʙʘʛʘʪʦ, ʪʦ ʩʭʝʤʘ ʤʦʞʝ ʙʫʪʠ ʟʘʭʘʨʘʱʝʥʘ 
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ʽʜʝʥʪʠʬʽʢʘʪʦʨʘʤʠ ʪʦʯʦʢ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʤʦʞʥʘ 

ʚʽʜʢʣʶʯʠʪʠ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʩʭʝʤʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʷʢ ʜʣʷ ʚʩʽʭ ʪʦʯʦʢ (ʢʦʤʘʥʜʘ 

çView ID Visibleè), ʪʘʢ ʽ ʪʽʣʴʢʠ ʜʣʷ ʧʦʟʥʘʯʝʥʠʭ (ʢʦʤʘʥʜʘ çView ID Selected 

Onlyè). 

ʄʦʞʥʘ ʟʙʽʣʴʰʫʚʘʪʠ ʘʙʦ ʟʤʝʥʰʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʩʭʝʤʠ, ʱʦʙ ʨʦʟʛʣʷʥʫʪʠ, 

ʷʢ ʨʦʟʪʘʰʦʚʘʥʽ ʪʦʯʢʠ ʫ ʪʽʡ ʯʠ ʽʥʰʽʡ ʦʙʣʘʩʪʽ. 

ʑʦʙ ʧʦʟʥʘʯʠʪʠ ʪʦʯʢʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʭʝʤʽ, ʧʦʪʨʽʙʥʦ ʢʣʘʮʥʫʪʠ ʥʘ ʾʾ 

ʟʦʙʨʘʞʝʥʥʽ ʯʠ ʧʦʨʫʯ ʟ ʥʠʤ. ʊʦʯʢʘ ʧʦʟʥʘʯʠʪʴʩʷ ʽ ʟʤʽʥʠʪʴ ʩʚʽʡ ʢʦʣʽʨ (ʟʘ 

ʟʘʤʦʚʯʘʥʥʷʤ) ʥʘ ʯʝʨʚʦʥʠʡ. ʗʢʱʦ ʱʝ ʨʘʟ ʢʣʘʮʥʫʪʠ ʥʘ ʧʦʟʥʘʯʝʥʽʡ ʪʦʯʮʽ, ʪʦ 

ʧʦʟʥʘʯʢʘ ʟ ʥʝʾ ʟʥʽʤʘʻʪʴʩʷ (ʪʦʯʢʘ ʟʤʽʥʶʻ ʢʦʣʽʨ ʥʘ ʯʦʨʥʠʡ ï ʟʘ ʟʘʤʦʚʯʘʥʥʷʤ). 

ɯʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʟʥʘʯʘʪʠ ʯʠ ʟʥʽʤʘʪʠ ʧʦʟʥʘʯʢʫ ʟ ʫʩʽʭ ʪʦʯʦʢ ʦʜʥʦʯʘʩʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ çEdit Select Allè ʽ çɽdit Deselect Allè ʚʽʜʧʦʚʽʜʥʦ. 

ʌʦʨʤʫʚʘʥʥʷ ʪʘʙʣʠʮʽ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ɻʨʫʧʘ ʝʣʝʤʝʥʪʽʚ ʢʝʨʫʚʘʥʥʷ ʫ ʧʨʘʚʽʡ 

ʯʘʩʪʠʥʽ ʚʽʢʥʘ ʜʦʟʚʦʣʷʻ ʜʦʜʘʚʘʪʠ ʪʦʯʢʠ ʜʦ ʪʘʙʣʠʮʽ ʪʘ ʤʦʜʠʬʽʢʫʚʘʪʠ ʽʩʥʫʶʯʽ 

ʪʦʯʢʠ. ʂʦʞʝʥ ʟʘʧʠʩ ʫ ʩʧʠʩʢʫ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʧʦʟʥʘʯʘʻʪʴʩʷ ʨʷʜʢʦʤ ʫ ʪʘʙʣʠʮʽ. 

ʂʨʘʡʥʷ ʣʽʚʘ ʢʦʤʽʨʢʘ ʫ ʨʷʜʢʫ ʤʽʩʪʠʪʴ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʪʦʯʢʠ, ʟʘ ʷʢʠʤ ʨʦʟʪʘʰʦʚʘʥʽ 

ʢʦʦʨʜʠʥʘʪʠ X, ʋ, Z ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʦʜʠʥʠʮʷʭ. 

ʈʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʽʡ ʥʘʜ ʪʦʯʢʘʤʠ ʪʘʙʣʠʮʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʥʘ ʷʢʦʤʫ 

ʩʪʦʚʧʯʠʢʫ ʯʠ ʨʷʜʢʫ ʪʘʙʣʠʮʽ ʟʥʘʭʦʜʠʪʴʩʷ ʢʫʨʩʦʨ. ɸʢʪʠʚʥʠʡ ʨʷʜʦʢ ï ʮʝ ʨʷʜʦʢ, ʥʘ 

ʷʢʦʤʫ ʟʥʘʭʦʜʠʪʴʩʷ ʢʫʨʩʦʨ (ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʪʦʯʢʦʚʠʤʠ ʣʽʥʽʷʤʠ ʥʘʚʢʦʣʦ ʨʷʜʢʘ). 

ʇʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ ʥʘʜ ʪʦʯʢʦʶ ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʮʽʣʦʛʦ ʨʷʜʢʘ ʫ ʪʘʙʣʠʮʽ. 

ʂʦʣʠ ʨʝʜʘʛʫʻʪʴʩʷ ʦʜʥʘ ʯʘʨʫʥʢʘ (ʚʚʦʜʠʪʴʩʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʯʠ ʢʦʦʨʜʠʥʘʪʘ), 

ʨʝʜʘʛʫʚʘʥʥʷ ʚʧʣʠʚʘʻ ʪʽʣʴʢʠ ʥʘ ʮʶ ʯʘʨʫʥʢʫ, ʘʢʪʠʚʥʫ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ. ɼʣʷ 

ʚʠʜʽʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʯʘʨʫʥʢʠ, ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʥʝʾ ʢʫʨʩʦʨ ʽ ʥʘʪʠʩʥʫʪʠ 

ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰʽ. 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʩʧʠʩʦʢ ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʥʝʦʙʭʽʜʥʦ ʧʦʚʪʦʨʠʪʠ ʦʧʝʨʘʮʽʾ 

ʚʚʝʜʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʪʦʯʢʠ, ʱʦ ʟʘʥʦʩʠʪʠʤʝʪʴʩʷ ʜʦ ʩʧʠʩʢʫ: 

ï ʜʦʜʘʪʠ ʪʦʯʢʫ ʜʦ ʪʘʙʣʠʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ çɸddè ʯʠ çɯnsertè; 

ï ʫʚʝʩʪʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨ (identifier) ʽ ʢʦʦʨʜʠʥʘʪʠ (ʩʦʦrdinates) ʪʦʯʢʠ; 

ï ʧ̔ ʩʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʦʢ ʟʘʧʠʩʫʻʪʴʩʷ ʜʦ ʬʘʡʣʫ MODELS. INI 
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(ʢʦʤʘʥʜʘʤʠ çFile Saveè ʯʠ çFile Save As...è). 

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʚʠʙʦʨʫ ʪʦʯʦʢ ʜʣʷ ʦʨʽʻʥʪʫʚʘʥʥʷ. 

ʌʘʡʣ ʟʽ ʩʧʠʩʢʦʤ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʪʝʢʩʪʦʚʦʤʫ 

ʨʝʜʘʢʪʦʨʽ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʬʘʡʣ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʨʦʩʪʠʤ ʪʝʢʩʪʦʚʠʤ ʬʘʡʣʦʤ (ʙʝʟ 

ʫʩʪʘʥʦʚʣʝʥʥʷ ʰʨʠʬʪʽʚ, ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʦʱʦ) ʟ ʫʤʦʚʦʶ, ʱʦ ʢʦʞʝʥ ʨʷʜʦʢ ʫ 

ʪʘʢʦʤʫ ʬʘʡʣʽ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʪʦʯʢʠ, ʘ ʟʘ ʥʠʤ ï ʢʦʦʨʜʠʥʘʪʠ ʮʽʻʾ 

ʪʦʯʢʠ ʯʝʨʝʟ ʧʨʦʧʫʩʢʠ. 

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʬʘʡʣʫ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʫ ʪʝʢʩʪʦʚʦʤʫ ʨʝʜʘʢʪʦʨʽ ʥʝʦʙʭʽʜʥʦ 

ʟʘʧʫʩʪʠʪʠ ʧʨʦʛʨʘʤʫ MODELS.EXE ʽ ʚʚʽʡʪʠ ʫ ʨʦʟʜʽʣ ʩʧʠʩʢʫ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ʋ 

ʩʧʠʩʢʫ, ʱʦ ʚʠʧʘʜʘʻ, Coordinates file format, ʚʠʙʨʘʪʠ ʧʦʨʷʜʦʢ, ʫ ʷʢʦʤʫ 

ʨʦʟʪʘʰʦʚʘʥʽ ʦʧʦʨʥʽ ʪʦʯʢʠ ʫ ʩʪʚʦʨʝʥʦʤʫ ʬʘʡʣʽ. ʋ ʮʴʦʤʫ ʩʧʠʩʢʫ N ʚʽʜʧʦʚʽʜʘʻ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʫ ʪʦʯʢʠ, X ʽ ʋ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʽʚʥʽʯʥʽʡ ʽ ʩʭʽʜʥʽʡ ʢʦʦʨʜʠʥʘʪʘʤ, ʘ Z 

ʧʦʟʥʘʯʘʻ ʚʠʩʦʪʫ. ɼʘʣʽ ʚʽʜʢʨʠʪʠ ʬʘʡʣ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ 

çFile Open...è. ʊʝʧʝʨ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʪʦʯʢʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʽ 

ʟʙʝʨʝʛʪʠ ʾʭ ʫ ʬʘʡʣʽ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ. 

ɼʦʜʘʚʘʥʥʷ ʘʙʦ ʟʥʠʱʝʥʥʷ ʪʦʯʦʢ. ʂʣʘʮʥʫʪʠ ʥʘ ʢʥʦʧʮʽ çɸddè ʜʣʷ ʜʦʜʘʚʘʥʥʷ 

ʥʦʚʦ ʾʪʦʯʢʠ ʚ ʢʽʥʝʮʴ ʪʘʙʣʠʮʽ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ʋʩʪʘʥʦʚʠʪʠ ʥʦʚʫ ʦʧʦʨʥʫ ʪʦʯʢʫ 

ʧʝʨʝʜ ʪʦʯʢʦʶ, ʥʘ ʷʢʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʢʫʨʩʦʨ, ʤʦʞʥʘ, ʢʣʘʮʥʫʚʰʠ ʥʘ ʢʥʦʧʮʽ 

çInsertè. ʋ ʥʘʟʚʘʥʠʭ ʚʠʧʘʜʢʘʭ ʥʦʤʝʨ ʥʦʚʦʾ ʪʦʯʢʠ ʥʝ ʟʘʧʦʚʥʝʥʠʡ, ʘ ʢʦʦʨʜʠʥʘʪʠ 

ʪʦʯʢʠ ʧʦʚʪʦʨʶʶʪʴ ʢʦʦʨʜʠʥʘʪʠ ʧʦʧʝʨʝʜʥʴʦʾ ʪʦʯʢʠ. ɺʠʧʨʘʚʣʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʫ 

ʨʝʞʠʤʽ ʨʝʜʘʛʫʚʘʥʥʷ ʥʦʚʦʾ ʪʦʯʢʠ. 

ʅʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çDeleteè ʜʣʷ ʟʥʠʱʝʥʥʷ ʚʠʜʽʣʝʥʦʾ ʦʧʦʨʥʦʾ ʪʦʯʢʠ, ʜʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʢʫʨʩʦʨ. 

ʈʝʜʘʛʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʪʦʯʦʢ. ʇʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʥʦʚʦʾ ʪʦʯʢʠ ʜʦ ʪʘʙʣʠʮʽ 

ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʾʾ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʽ ʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ. ʑʦʙ ʚʽʜʨʝʜʘʛʫʚʘʪʠ 

ʚʤʽʩʪ ʯʘʨʫʥʢʠ, ʧʦʪʨʽʙʥʦ ʩʧʦʯʘʪʢʫ ʧʝʨʝʤʽʩʪʠʪʠ ʥʘ ʮʶ ʯʘʨʫʥʢʫ ʢʫʨʩʦʨ (ʢʣʘʮʥʫʪʠ 

ʥʘ ʥʽʡ ʤʠʰʝʶ), ʘ ʧʦʪʽʤ ʢʣʘʮʥʫʪʠ ʥʘ ʥʽʡ ʱʝ ʨʘʟ, ʱʦʙ ʧʝʨʝʤʢʥʫʪʠ ʾʾ ʫ ʨʝʞʠʤ 

ʨʝʜʘʛʫʚʘʥʥʷ. ʂʦʣʠ ʨʝʜʘʛʫʚʘʥʥʷ ʟʘʢʽʥʯʝʥʝ, ʢʣʘʮʥʫʪʠ ʤʠʰʝʶ ʥʘ ʽʥʰʽʡ ʯʘʨʫʥʮʽ, 

ʱʦʙ ʚʠʡʪʠ ʟ ʨʝʞʠʤʫ ʨʝʜʘʛʫʚʘʥʥʷ. 

ʆʙʤʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ʅʘʡʤʝʥʫʚʘʥʥʷ ʪʦʯʢʠ ʤʦʞʝ 
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ʤʽʩʪʠʪʠ ʥʝ ʙʽʣʴʰ 29 ʩʠʤʚʦʣʽʚ ʽ ʥʝ ʧʦʚʠʥʥʦ ʧʦʚʪʦʨʶʚʘʪʠʩʴ ʚ ʤʝʞʘʭ ʦʢʨʝʤʦʛʦ 

ʬʘʡʣʫ. 

ʂʦʦʨʜʠʥʘʪʠ ʦʧʦʨʥʠʭ ʪʦʯʦʢ (ʛʨʘʬʠ X, Y, Z) ʫʢʘʟʫʶʪʴʩʷ ʫ ʤʝʪʨʘʭ ʟ 

ʥʝʦʙʭʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʜʝʩʷʪʢʦʚʠʭ ʟʥʘʢʽʚ. ʋ ʪʘʙʣʠʮʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ 

ʢʦʦʨʜʠʥʘʪʠ, ʦʢʨʫʛʣʝʥʽ ʜʦ ʜʚʦʭ ʜʝʩʷʪʢʦʚʠʭ ʟʥʘʢʽʚ. ʂʦʦʨʜʠʥʘʪʠ X ʽ ʋ ʦʧʦʨʥʠʭ 

ʪʦʯʦʢ ʫʢʘʟʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ɻʘʫʩʩʘïʂʨʶʛʝʨʘ. ʇʽʜ ʯʘʩ ʯʠʪʘʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʟ 

ʬʘʡʣʫ ʥʝʦʙʭʽʜʥʦ ʧʨʘʚʠʣʴʥʦ ʚʢʘʟʘʪʠ ʬʦʨʤʘʪ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʯʠ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʢʥʦʧʢʦʶ çSwap X end Y Executeè (ʧʦʤʽʥʷʪʠ ʢʦʦʨʜʠʥʘʪʠ X ʥʘ ʋ, 

ʘʙʦ ʥʘʚʧʘʢʠ). 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ. ʄʝʥʶ ʚʽʢʥʘ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʤʘʻ 

ʢʽʣʴʢʘ ʨʦʟʜʽʣʽʚ, ʦʧʠʩʘʥʠʭ ʥʠʞʯʝ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʤʽʩʪʷʪʴ ʢʦʤʘʥʜʠ: 

ï File ï ʜʣʷ ʦʧʝʨʘʮʽʡ ʟ ʬʘʡʣʘʤʠ ʦʧʦʨʥʠʭ ʪʦʯʦʢ; 

ï Edit ï ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʩʧʠʩʢʫ ʦʧʦʨʥʠʭ ʪʦʯʦʢ; 

ï View ï ʜʣʷ ʟʤʽʥʠ ʨʝʞʠʤʫ ʧʝʨʝʛʣʷʜʫ ʩʭʝʤʠ ʦʧʦʨʥʠʭ ʪʦʯʦʢ; 

ï Settings ï ʜʣʷ ʟʤʽʥʠ ʘʪʨʠʙʫʪʽʚ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʧʽʜ ʯʘʩ ʾʭʥʴʦʛʦ 

ʟʦʙʨʘʞʝʥʥ ̫ʥʘ ʩʭʝʤʽ. 

ʄʦʞʥʘ ʪʘʢʦʞ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʢʦʥʪʝʢʩʪʥʠʤ ʤʝʥʶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʝʷʢʠʭ 

ʢʦʤʘʥʜ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ. ʂʣʘʮʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʩʭʝʤʽ, ʱʦʙ 

ʚʠʢʣʠʢʘʪʠ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ. ɺʦʥʦ ʤʽʩʪʠʪʴ ʢʦʤʘʥʜʠ: 

ï Select All, ʱʦ ʨʽʚʥʦʟʥʘʯʥʘ ʢʦʤʘʥʜʽ çEdit Select Allè; 

ï Deselect All, ʱʦ ʨʽʚʥʦʟʥʘʯʥʘ ʢʦʤʘʥʜʽ çEdit Deselect Allè; 

ï Define photo, ʱʦ ʨʽʚʥʦʟʥʘʯʥʘ ʢʦʤʘʥʜʽ çEdit Define Photoè; 

ï Hide Photo, ʱʦ ʨʽʚʥʦʟʥʘʯʥʘ ʢʦʤʘʥʜʽ çEdit Hide Photoè; 

ï Set as Current, ʱʦ ʨʽʚʥʦʟʥʘʯʥʘ ʢʦʤʘʥʜʽ çFile Set as currentè; 

ï ID Visible, ʱʦ ʨʽʚʥʦʟʥʘʯʥʘ ʢʦʤʘʥʜʽ çView ID Visibleè; 

ï ID Selected Only, ʱʦ ʨʽʚʥʦʟʥʘʯʥʘ ʢʦʤʘʥʜʽ çView ID Selected Onlyè; 

ï ʉʘnʩʝl ï ʧʨʠʙʠʨʘʻ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʟ ʝʢʨʘʥʘ. 

ʈʦʟʜʽʣ çFileè ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʢʦʤʘʥʜ: 

ï çNewè ï ʢʦʤʘʥʜʘ ʩʪʚʦʨʶʻ ʥʦʚʠʡ ʬʘʡʣ ʦʧʦʨʥʠʭ ʪʦʯʦʢ; 

ï çʆʨʝn...è ï ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʧʠʩʢʫ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʟ ʬʘʡʣʫ, ʚʠʚʦʜʠʪʴ ʥʘ 
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ʝʢʨʘʥ ʩʪʘʥʜʘʨʪʥʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ Windows ʜʣʷ ʚʠʙʦʨʫ ʬʘʡʣʽʚ ʟ ʦʧʠʩʘʤʠ 

ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ʇʽʩʣʷ ʚʠʙʦʨʫ ʬʘʡʣʫ ʩʧʠʩʦʢ ʪʦʯʦʢ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʥʴʦʤʫ, 

ʟᾷ̫ ʚʠʪʴʩʷ ʚ ʪʘʙʣʠʮʽ ʪʘ ʥʘ ʩʭʝʤʽ ʦʧʦʨʥʠʭ ʪʦʯʦʢ; 

ï çCloseè ï ʟʘʢʨʠʚʘʻ ʧʦʪʦʯʥʠʡ ʚʽʜʢʨʠʪʠʡ ʬʘʡʣ. ʗʢʱʦ ʩʧʠʩʦʢ ʦʧʦʨʥʠʭ 

ʪʦʯʦʢ ʙʫʚ ʟʤʽʥʝʥʠʡ ʟ ʯʘʩʫ ʦʩʪʘʥʥʴʦʛʦ ʟʘʧʠʩʫ ʥʘ ʜʠʩʢ, ʪʦ ʟᾷ̫ ʚʠʪʴʩʷ ʚʽʢʥʦ ʟ 

ʧʨʦʧʦʟʠʮʽʻʶ ʟʘʧʠʩʘʪʠ ʩʧʠʩʦʢ ʜʦ ʬʘʡʣʫ; 

ï çSaveè ï ʟʘʧʠʩʫʻ ʩʧʠʩʦʢ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʜʦ ʪʦʛʦ ʩʘʤʦʛʦ ʬʘʡʣʫ, ʟʚʽʜʢʠ 

ʚʥ̔ ʙʫʚ ʟʘʧʠʩʘʥʠʡ. 

ï çSave As...è ï ʢʦʤʘʥʜʘ ʟʘʧʠʩʫ ʩʧʠʩʢʫ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʟ ʬʘʡʣʫ ʚʠʚʦʜʠʪʴ 

ʥʘ ʝʢʨʘʥ ʩʪʘʥʜʘʨʪʥʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ Windows ʜʣʷ ʚʠʙʦʨʫ ʬʘʡʣʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʢʘʟʘʪʠ ʽʤᾷ̫  ʬʘʡʣʫ, ʢʫʜʠ ʧʦʪʨʽʙʥʦ ʟʘʧʠʩʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʢʦʤʘʥʜʠ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʨʝʟʝʨʚʥʽ ʢʦʧʽʾ ʪʦʛʦ ʩʘʤʦʛʦ 

ʩʧʠʩʢʫ ʪʦʯʦʢ ʧʽʜ ʨʽʟʥʠʤʠ ʽʤʝʥʘʤʠ; 

ï çCet Currentè ï ʽʥʬʦʨʤʫʻ, ʷʢʽ ʦʧʦʨʥʽ ʪʦʯʢʠ ʟʘʧʠʩʘʥʽ ʷʢ ʧʦʪʦʯʥʽ ʜʦ 

ʬʘʡʣʫ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʝʨʝʛʣʷʥʫʪʠ, ʷʢʽ ʩʘʤʝ ʪʦʯʢʠ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʨʽʻʥʪʫʚʘʥʥʷ, ʪʘ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʽʥʠʪʠ ʮʽ ʪʦʯʢʠ ʥʘ ʽʥʰʽ. ʎʶ 

ʢʦʤʘʥʜʫ ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʢʣʠʢʘʪʠ ʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ; 

ï çSet As Currentè ï ʟʙʝʨʽʛʘʻ ʧʦʟʥʘʯʝʥʽ ʪʦʯʢʠ ʫ ʬʘʡʣʽ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ. 

ʗʢʱʦ ʧʦʟʥʘʯʝʥʠʭ ʪʦʯʦʢ ʥʝʤʘʻ, ʧʨʦʛʨʘʤʘ ʚʠʚʦʜʠʪʴ ʚʽʜʧʦʚʽʜʥʝ ʧʦʧʝʨʝʜʞʝʥʥʷ.  

ï çExitè ï ʟʘʢʨʠʚʘʻ ʚʽʢʥʦ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. 

ʈʦʟʜʽʣ çEditè ʤʽʩʪʠʪʴ ʢʦʤʘʥʜʠ: 

ï çAddè ï ʢʦʤʘʥʜʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʜʦʜʘʚʘʥʥʷ ʥʦʚʦʾ ʦʧʦʨʥʦʾ ʪʦʯʢʠ ʫ 

ʢʽʥʝʮʴ ʪʘʙʣʠʮʽ. ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʥʦʚʦʾ ʪʦʯʢʠ ʟʘʧʦʚʥʝʥʠʡ ʧʨʦʧʫʩʢʦʤ, ʘ ʢʦʦʨʜʠʥʘʪʠ 

ʧʦʚʪʦʨʶʶʪʴ ʢʦʦʨʜʠʥʘʪʠ ʧʦʧʝʨʝʜʥʴʦʾ ʪʦʯʢʠ. ʅʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʧʨʘʚʠʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ ʪʘ ʢʦʦʨʜʠʥʘʪ ʥʦʚʦʾ ʪʦʯʢʠ; 

ï çInsertè ï ʢʦʤʘʥʜʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʩʪʘʚʢʠ ʥʦʚʦʾ ʦʧʦʨʥʦʾ ʪʦʯʢʠ ʜʦ 

ʙʫʜʴ-ʷʢʦʾ ʧʦʟʠʮʽʾ ʫ ʪʘʙʣʠʮʽ. ʈʦʙʦʪʘ ʟ ʢʦʤʘʥʜʦʶ ʩʭʦʞʘ ʟ ʨʦʙʦʪʦʶ ʢʦʤʘʥʜʠ 

çAddè; 

ï çDeleteè ï ʢʦʤʘʥʜʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʘʢʪʠʚʥʦʾ ʦʧʦʨʥʦʾ 

ʪʦʯʢʠ; 
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ï çSelect Allè ï ʢʦʤʘʥʜʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʚʩʽʭ ʦʧʦʨʥʠʭ 

ʪʦʯʦʢ; 

ï çDeselect Allè ï ʢʦʤʘʥʜʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʟʥʷʪʪʷ ʧʦʟʥʘʯʦʢ ʟ ʫʩʽʭ 

ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ɰʾ, ʷʢ ʽ ʢʦʤʘʥʜʫ çSelect Allè, ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʟ ʢʦʥʪʝʢʩʪʥʦʛʦ 

ʤʝʥʶ; 

ï çDefine Photoè ï ʢʦʤʘʥʜʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ 

ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʽʤʢʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʢʦʤʘʥʜʠ ʥʘ ʩʭʝʤʽ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʤʦʞʥʘ 

ʚʽʜʦʙʨʘʟʠʪʠ ʧʨʷʤʦʢʫʪʥʠʢ, ʱʦ ʦʪʦʯʫʻ ʥʝʦʙʭʽʜʥʽ ʦʧʦʨʥʽ ʪʦʯʢʠ. ʇʽʜ ʯʘʩ 

ʘʢʪʠʚʽʟʘʮʽʾ ʢʦʤʘʥʜʠ ʢʫʨʩʦʨ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʝʨʝʭʨʝʩʪʷ. ʋʢʘʞʽʪʴ 

ʧʦʣʦʞʝʥʥʷ ʦʜʥʦʛʦ ʟ ʢʫʪʽʚ ʧʨʷʤʦʢʫʪʥʠʢʘ ʱʦʜʦ ʦʧʦʨʥʦʾ ʪʦʯʢʠ, ʷʢʘ ʥʘʡʙʣʠʞʯʘ ʜʦ 

ʮʴʦʛʦ ʢʫʪʘ ʥʘ ʟʥʽʤʢʫ. ʋʪʨʠʤʫʶʯʠ ʥʘʪʠʩʥʫʪʦʶ ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰʽ, ʨʦʟʪʷʛʫʡʪʝ 

ʧʨʷʤʦʢʫʪʥʠʢ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʨʦʟʤʽʨʫ. ʇʽʜ ʯʘʩ ʫʪʨʠʤʘʥʥʷ ʥʘʪʠʩʥʫʪʦʾ ʢʣʘʚʽʰʽ Ctrl 

ʤʦʞʥʘ ʦʙʝʨʪʘʪʠ ʧʨʷʤʦʢʫʪʥʠʢ ʥʘʚʢʦʣʦ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ. ɿʘʚʝʨʰʠʚʰʠ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʚʽʜʧʫʩʪʠʪʠ ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰʽ. ʋʩʽ ʪʦʯʢʠ, ʱʦ 

ʧʦʪʨʘʧʠʣʠ ʫʩʝʨʝʜʠʥʫ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʙʫʜʫʪʴ ʧʦʟʥʘʯʝʥʽ. ʎʶ ʢʦʤʘʥʜʫ ʪʘʢʦʞ 

ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ; 

ï çHide Photoè ï ʢʦʤʘʥʜʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʜʜʘʣʝʥʥʷ ʧʨʷʤʦʢʫʪʥʠʢʘ ʟʽ 

ʩʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ɰʾ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʟ ʢʦʥʪʝʢʩʪʥʦʛʦ 

ʤʝʥʶ. ʉʪʨʫʢʪʫʨʘ ʢʦʤʘʥʜ ʨʦʟʜʽʣʫ çViewè: 

ï çZoom Inè ï ʢʦʤʘʥʜʘ ʧʦʢʨʦʢʦʚʦ ʟʙʽʣʴʰʫʻ ʟʦʙʨʘʞʝʥʥʷ ʩʭʝʤʠ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ; 

ï çZoom Outè ï ʢʦʤʘʥʜʘ ʧʦʢʨʦʢʦʚʦ ʟʤʝʥʰʫʻ ʟʦʙʨʘʞʝʥʥʷ ʩʭʝʤʠ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʧʦʨʥʠʭ ʪʦʯʦʢ; 

ï çShow Allè ï ʢʦʤʘʥʜʘ ʟʤʽʥʶʻ ʨʦʟʤʽʨ ʩʭʝʤʠ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʦʜʥʦʯʘʩʥʦ ʧʦʙʘʯʠʪʠ ʚʩʽ ʪʦʯʢʠ; 

ï çID Visibleè ï ʢʦʤʘʥʜʘ ʚʤʠʢʘʻ (ʚʠʤʠʢʘʻ) ʟʦʙʨʘʞʝʥʥʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ 

(ʥʘʟʚ, ʥʘʡʤʝʥʫʚʘʥʴ) ʫʩʽʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʥʘ ʩʭʝʤʽ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʗʢʱʦ ʨʝʞʠʤ 

ʫʚʽʤʢʥʝʥʠʡ (ʚʽʜʧʦʚʽʜʥʠʡ ʧʫʥʢʪ ʫ ʤʝʥʶ ʧʦʟʥʘʯʝʥʠʡ çʛʘʣʦʯʢʦʶè), ʪʦ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʚʩʽʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʟʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʩʭʝʤʽ, ʽʥʘʢʰʝ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʪʽʣʴʢʠ ʪʦʯʢʠ. ɼʣʷ ʚʠʢʣʠʢʫ ʮʽʻʾ ʢʦʤʘʥʜʠ ʤʦʞʥʘ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ; 

ï çSelected onlyè ï ʢʦʤʘʥʜʘ, ʷʢʘ ʚʤʠʢʘʻ (ʚʠʤʠʢʘʻ) ʨʝʞʠʤ ʟʦʙʨʘʞʝʥʥʷ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʣʠʰʝ ʧʦʤʽʯʝʥʠʭ ʪʦʯʦʢ. ʗʢʱʦ ʨʝʞʠʤ ʫʚʽʤʢʥʝʥʠʡ (ʚʽʜʧʦʚʽʜʥʠʡ 

ʧʫʥʢʪ ʫ ʤʝʥʶ ʧʦʟʥʘʯʝʥʠʡ çʛʘʣʦʯʢʦʶè), ʪʦ ʟʦʙʨʘʞʘʶʪʴʩʷ ʪʽʣʴʢʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ 

ʧʦʟʥʘʯʝʥʠʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ.  

ʇʝʨʝʣʽʢ ʢʦʤʘʥʜ ʨʦʟʜʽʣʫ çSettings...è: 

ï çʈʦʽnt ʉʦlʦrè ï ʢʦʤʘʥʜʘ ʚʠʢʣʠʢʘʻ ʩʪʘʥʜʘʨʪʥʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ Windows 

ʜʣʷ ʚʠʙʦʨʫ ʢʦʣʴʦʨʫ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʢʥʦ, ʱʦʙ ʚʠʙʨʘʪʠ ʢʦʣʽʨ ʥʝʧʦʤʽʯʝʥʠʭ 

ʪʦʯʦʢ ʥʘ ʩʭʝʤʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ; 

ï çSelected ʉʦlʦʛ...è ï ʚʠʢʣʠʢʘʻ ʩʪʘʥʜʘʨʪʥʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ Windows ʜʣʷ 

ʚʠʙʦʨʫ ʢʦʣʴʦʨʫ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʢʥʦ, ʱʦʙ ʚʠʙʨʘʪʠ ʢʦʣʽʨ ʧʦʟʥʘʯʝʥʠʭ ʪʦʯʦʢ 

ʥʘ ʩʭʝʤʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ; 

ï çBackground ʉʦlʦʛ...è ï ʚʠʢʣʠʢʘʻ ʩʪʘʥʜʘʨʪʥʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ Windows 

ʜʣʷ ʚʠʙʦʨʫ ʢʦʣʴʦʨʫ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʢʥʦ, ʱʦʙ ʚʠʙʨʘʪʠ ʢʦʣʽʨ ʬʦʥʫ ʜʣʷ ʩʭʝʤʠ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ; 

ï çFont...è ï ʚʠʢʣʠʢʘʻ ʩʪʘʥʜʘʨʪʥʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ Windows ʜʣʷ ʚʠʙʦʨʫ 

ʰʨʠʬʪʫ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʢʥʦ, ʱʦʙ ʚʠʙʨʘʪʠ ʰʨʠʬʪ, ʷʢʠʤ ʙʫʜʫʪʴ ʚʠʚʦʜʠʪʠʩʷ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʥʘ ʩʭʝʤʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ. 

ɿʤʽʩʪ ʟʚʽʪʫ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ˉ 12 ʦʬʦʨʤʣ̫ ʪʁʴ ʚ ʦʢʨʝʤʦʤʫ ʟʦʰʠʪʽ ʫ ʢʣʽʪʠʥʢʫ. 

ɿʚʽʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʫʥʢʪʽʚ: 

1. ʅʘʟʚʘ ʽ ʤʝʪʘ ʨʦʙʦʪʠ. 

2. ɿʘʚʜʘʥʥʷ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. 

3. ʉʪʠʩʣʠʡ ʚʠʢʣʘʜ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ɺ̔ ʜʦʤʦʩʪʽ ʧʨʦ ʮʠʬʨʦʚʫ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʫ ʩʪʘʥʮʽʶ. 

2. ɯʟ ʯʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʬʘʡʣ ʦʧʠʩʫ ʬʦʪʦʢʘʤʝʨ çCamerasè? 

3. ʗʢ ʚʠʢʦʥʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʬʘʡʣʫ ʦʧʦʨʥʠʭ ʪʦʯʦʢ? 

ʃʽʪʝʨʘʪʫʨʘ: [5, ʩ. 3ï8; 6, ʩ. 3ï24]. 
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ʊʝʤʘ. ʆʨʽʻʥʪʫʚʘʥʥʷ ʧʘʨʠ ʨʘʩʪʨʦʚʠʭ ʦʙʨʘʟʽʚ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʥʘʚʯʠʪʠ ʩʪʫʜʝʥʪʽʚ ʚʠʢʦʥʫʚʘʪʠ ʦʨʽʻʥʪʫʚʘʥʥʷ ʧʘʨʠ 

ʨʘʩʪʨʦʚʠʭ ʦʙʨʘʟʽʚ ʥʘ ʥʘʚʯʘʣʴʥʽʡ ʮʠʬʨʦʚʽʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʽʡ ʩʪʘʥʮʽʾ. 

ɿʘʚʜʘʥʥʷ. ʅʘʚʯʠʪʠʩʷ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʮʝʩʠ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʥʽʤʢʽʚ ʥʘ 

ʥʘʚʯʘʣʴʥʽʡ ʮʠʬʨʦʚʽʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʽʡ ʩʪʘʥʮʽʾ.  

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʋʩʽ ʨʦʟʜʽʣʠ ʦʨʽʻʥʪʫʚʘʥʥʷ ʚ ʧʘʢʝʪʽ ʧʨʦʛʨʘʤ çɼʝʣʴʪʘè ʤʘʶʪʴ ʟʘʛʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʦʙʨʘʟʽʚ, ʫʩʪʘʥʦʚʣʝʥʥʷ ʢʦʥʪʨʘʩʪʥʦʩʪʽ, ʷʩʢʨʘʚʦʩʪʽ, 

ʽ ʛʘʤʤʘ-ʢʦʨʝʢʮʽʾ ʪʘ ʟʤʽʥʠ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ. ʅʘ ʢʦʞʥʽʡ ʩʪʘʜʽʾ 

ʦʨʽʻʥʪʫʚʘʥʥʷ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʟʥʽʤʢʦʤ (ʟʥʽʤʢʘʤʠ) ʧʦʜʽʙʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʅʘ ʝʢʨʘʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʦʜʠʥ ʯʠ ʜʚʘ ʦʙʨʘʟʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʞʠʤʫ (single 

photo ï ʦʢʨʝʤʠʡ ʟʥʽʤʦʢ ʯʠ stereopair ï ʩʪʝʨʝʦʧʘʨʘ). ʂʦʞʥʘ ʧʘʥʝʣʴ ʜʣʷ 

ʨʘʩʪʨʦʚʦʛʦ ʦʙʨʘʟʫ ʤʦʞʝ ʚʠʚʦʜʠʪʠ ʥʘ ʝʢʨʘʥ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʫ ʯʘʩʪʠʥʫ 

ʦʙʨʘʟʫ, ʦʜʥʘʢ ʦʙʣʘʩʪʴ ʚʠʜʠʤʦʩʪʽ ʤʦʞʥʘ ʟʤʽʥʠʪʠ, ʧʝʨʝʤʽʱʘʶʯʠ ʟʦʙʨʘʞʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ ʘʙʦ ʟʤʽʥʶʶʯʠ ʤʘʩʰʪʘʙ. ʋ ʮʝʥʪʨʽ ʧʘʥʝʣʽ, ʱʦ ʤʽʩʪʠʪʴ 

ʨʘʩʪʨʦʚʠʡ ʦʙʨʘʟ, ʟʦʙʨʘʞʫʻʪʴʩʷ ʚʠʤʽʨʶʚʘʣʴʥʘ ʤʘʨʢʘ (ʟʝʣʝʥʠʡ ʭʨʝʩʪ ï ʟʘ 

ʟʘʤʦʚʯʘʥʥʷʤ). ʑʦʙ ʧʨʠʟʥʘʯʠʪʠ ʤʘʨʮʽ ʽʥʰʠʡ ʢʦʣʽʨ, ʥʝʦʙʭʽʜʥʦ ʢʣʘʮʥʫʪʠ ʥʘ 

ʢʥʦʧʮʽ çʧʘʣʽʪʨʘè ɺ. ɿᾷ̫ ʚʠʪʴʩʷ ʩʪʘʥʜʘʨʪʥʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ Windows ʜʣʷ 

ʚʠʙʦʨʫ ʢʦʣʴʦʨʫ, ʜʝ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʢʦʣʽʨ ʤʘʨʢʠ. 

ʑʦʙ ʟʤʽʥʠʪʠ ʪʠʧ ʤʘʨʢʠ, ʧʦʪʨʽʙʥʦ, ʫʪʨʠʤʫʶʯʠ ʥʘʪʠʩʥʫʪʦʶ ʢʣʘʚʽʰʫ Shift, 

ʥʘʪʠʩʢʘʪʠ ʢʣʘʚʽʰʽ Ÿ (ʩʪʨʽʣʢʘ ʚʧʨʘʚʦ) ʯʠ Ŷ (ʩʪʨʽʣʢʘ ʚʣʽʚʦ). ʗʢʱʦ 

ʥʘʪʠʩʢʘʥʥʷ ʦʜʥʽʻʾ ʟ̔ ʮʠʭ ʢʦʤʙʽʥʘʮʽʡ ʢʣʘʚʽʰ ʫʞʝ ʥʝ ʟʤʽʥʶʻ ʬʦʨʤʠ ʤʘʨʢʠ, ʮʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʜʦʩʷʛʥʫʪʦ ʦʩʪʘʥʥʽʡ ʤʦʞʣʠʚʠʡ ʚʠʜ ʤʘʨʢʠ, ʟʚʦʨʦʪʥʠʡ ʧʝʨʝʛʣʷʜ 

ʬʦʨʤʠ ʤʘʨʦʢ ʤʦʞʣʠʚʠʡ ʧʽʜ ʯʘʩ ʥʘʪʠʩʢʘʥʥʷ ʩʪʨʽʣʢʠ ʧʨʦʪʠʣʝʞʥʦʛʦ ʥʘʧʨʷʤʢʫ. 

ɼʣʷ ʩʪʝʨʝʦʧʘʨʠ ʦʙʠʜʚʘ ʦʙʨʘʟʠ ʨʫʭʘʶʪʴʩʷ ʩʠʥʭʨʦʥʥʦ. ʋ ʨʘʟʽ ʥʘʪʠʩʥʫʪʦʾ 

ʥʘ ʢʣʘʚʽʘʪʫʨʽ ʢʣʘʚʽʰʽ Ctrl ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʘʚʠʡ ʦʙʨʘʟ. ɿʤʽʥʘ ʚʠʩʦʪʠ ʫ 

ʧʨʦʛʨʘʤʽ ʟʦʚʥʽʰʥʴʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʤʦʜʝʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ ʧʽʜ 

ʯʘʩ ʥʘʪʠʩʥʫʪʦʾ ʢʣʘʚʽʰʽ Ctrl. ʈʦʟʜʽʣ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʦʙʨʘʟʽʚ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʨʘʩʪʨʦʚʠʭ 
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ʦʙʨʘʟʽʚ ʥʘ ʝʪʘʣʦʥʥʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʟʥʽʤʢʽʚ.  

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ɺʥʫʪʨʽʰʥʻ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʥʽʤʢʽʚ (ɺʅʆɿ) ʟʘ ʢʦʦʨʜʠʥʘʪʥʠʤʠ ʤʽʪʢʘʤʠ. 

ʑʦʙ ʫʚʽʡʪʠ ʜʦ ʨʦʟʜʽʣʫ ɺʅʆɿ, ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ Model ʥʘ ʦʩʥʦʚʥʽʡ 

ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʛʨʘʤʠ, ʘ ʧʦʪʽʤ ʚʠʙʨʘʪʠ ʚ ʤʝʥʶ, ʱʦ ʟᾷ̫ ʚʠʣʦʩʷ, ʧʫʥʢʪ 

Inner orientation. ʇʽʩʣʷ ʮʴʦʛʦ ʥʘ ʝʢʨʘʥʽ ʟ'ʷʚʠʪʴʩʷ ʚʽʢʥʦ ʧʦʯʘʪʢʦʚʠʭ ʧʨʦʧʦʟʠʮʽʡ, ʫ 

ʷʢʦʤʫ ʤʦʞʥʘ ʚʢʘʟʘʪʠ, ʷʢʽ ʦʙʨʘʟʠ ʽ ʷʢ ʧʦʪʨʽʙʥʦ ʦʨʽʻʥʪʫʚʘʪʠ. ʇʦʪʽʤ ʟᾷ̫ ʚʣʷʻʪʴʩʷ 

ʚʽʢʥʦ Inner orientation window, ʜʝ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʦʮʝʩ ɺʅʆɿ ʟ ʨʝʻʩʪʨʘʮʽʻʶ 

ʢʦʦʨʜʠʥʘʪʥʠʭ ʤʽʪʦʢ. ʈʝʟʫʣʴʪʘʪʠ ɺʅʆɿ ʟʘʧʠʩʫʶʪʴʩʷ ʜʦ ʬʘʡʣʫ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ. 

ʇʦʯʘʪʢʦʚʽ ʫʩʪʘʥʦʚʢʠ. ɺʽʢʥʦ ʧʦʯʘʪʢʦʚʠʭ ʫʩʪʘʥʦʚʦʢ (Inner orientation 

startup) ʜʦʟʚʦʣʷʻ ʚʢʘʟʘʪʠ ʫ ʛʨʫʧʽ Orientation method ʪʘʢ̔ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ɺʅʆɿ:  

 ʯʠ ʙʫʜʝ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʦʜʠʥʦʯʥʠʡ ʦʙʨʘʟ (single photo), ʯʠ 

ʩʪʝʨʝʦʤʦʜʝʣʴ (stereopair);  

 ʫʢʘʟʘʪʠ ʽʤô̫  ʦʜʥʦʛʦ ʯʠ ʜʚʦʭ ʬʘʡʣʽʚ ʨʘʩʪʨʦʚʠʭ ʦʙʨʘʟʽʚ, ʜʣ ̫ ʯʦʛʦ 

ʽʩʥʫʶʪʴ ʜʚʘ ʧʦʣʷ ʚʚʝʜʝʥʥʷ ʣʽʚʦʛʦ ʪʘ ʧʨʘʚʦʛʦ ʟʥʽʤʢʽʚ ʩʪʝʨʝʦʧʘʨʠ (Left file I 

Right file) ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʥʦʧʢʘʤʠ ʣʽʚʦʨʫʯ ʚʽʜ ʥʠʭ. ʇʽʜ ʯʘʩ ʦʨʽʻʥʪʫʚʘʥʥʷ 

ʦʜʠʥʦʯʥʦʛʦ ʦʙʨʘʟʫ ʡʦʛʦ ʽʤᾷ̫ ʚʢʘʟʫʻʪʴʩʷ ʚ ʣʽʚʦʤʫ ʧʦʣʽ ʚʚʝʜʝʥʥʷ Left file. ɼʣʷ 

ʚʠʙʦʨʫ ʽʤʝʥʽ ʬʘʡʣʘ/ʬʘʡʣʽʚ ʤʦʞʥʘ ʚʚʝʩʪʠ ʡʦʛʦ ʽʤᾷ̫  ʚ ʧʦʪʨʽʙʥʦʤʫ ʧʦʣʽ ʚʚʝʜʝʥʥʷ 

ʘʙʦ ʢʣʘʮʥʫʪʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽʡ ʧʘʧʮʽ ʪʘ ʬʘʡʣʽ ʚʠʙʨʘʥʦʛʦ ʟʥʽʤʢʘ. ɺ ʦʩʪʘʥʥʴʦʤʫ 

ʚʠʧʘʜʢʫ ʟᾷ̫ ʚʠʪʴʩʷ ʩʪʘʥʜʘʨʪʥʝ ʜʽʘʣʦʛʦʚʝ ʚ̔ ʢʥʦ Windows ʜʣʷ ʫʢʘʟʘʥʥʷ ʽʤʝʥʽ 

ʬʘʡʣʫ. ʇʽʩʣʷ ʚʠʙʦʨʫ ʬʘʡʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʚʽʢʥʘ ʡʦʛʦ ʽʤᾷ̫  ʚʽʜʦʙʨʘʟʠʪʴʩʷ 

ʚ ʧʦʣʽ ʚʚʝʜʝʥʥʷ; 

 ʽʤᾷ̫  ʧʦʪʦʯʥʦʾ ʢʘʤʝʨʠ, ʚʠʙʨʘʥʦʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ, 

ʟʘʟʥʘʯʝʥʦ ʚ ʩʧʠʩʢʫ Camera, ʱʦ ʚʠʧʘʜʘʻ. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʮʴʦʤʫ ʩʧʠʩʢʫ ʤʦʞʥʘ 

ʚʠʙʨʘʪʠ ʽʥʰʠʡ ʦʧʠʩ ʢʘʤʝʨʠ;  

 ʫʢʘʟʘʪʠ, ʯʠ ʧʦʪʨʽʙʥʦ ʧʦʯʠʥʘʪʠ ʧʨʦʮʝʩ ɺʅʆɿ ʩʧʦʯʘʪʢʫ (Start new 

session), ʯʠ ʚʘʨʪʦ ʧʨʦʜʦʚʞʠʪʠ ʦʩʪʘʥʥʽʡ ʧʨʦʚʝʜʝʥʠʡ ʧʨʦʮʝʩ (Continue previous) ʫ 

ʛʨʫʧʽ Orientation process. 

ʇ̔ ʜ ʯʘʩ ʧʝʨʝʭʦʜʫ ʜʦ ʧʨʦʮʝʩʩʫ ɺʅʆɿ ʟô̫ ʚʣʷʻʪʴʩʷ ʚʽʢʥʦ Inner orientation. ʋ 

ʮʴʦʤʫ ʚʽʢʥʽ ʧʦʪʨʽʙʥʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʧʦʣʦʞʝʥʥʷ ʢʦʦʨʜʠʥʘʪʥʠʭ ʤʽʪʦʢ ʦʙʨʘʟʫ 
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(ʦʙʨʘʟʽʚ). ɼʣʷ ʮʴʦʛʦ ʚʠʤʽʨʷʥʽ ʤʘʨʢʠ ʚʽʟʫʶʪʴ ʥʘ ʢʦʦʨʜʠʥʘʪʥʽ ʤʽʪʢʠ.  

ʉʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʫʩʪʘʥʦʚʠʪʠ ʚʠʤʽʨʶʚʘʣʴʥʫ ʤʘʨʢʫ ʥʘ ʧʝʨʰʫ 

ʢʦʦʨʜʠʥʘʪʥʫ ʤʽʪʢʫ ʣʽʚʦʛʦ ʟʥʽʤʢʘ, ʟʘʬʽʢʩʫʚʘʪʠ ʾʾ ʧʦʣʦʞʝʥʥʷ ʪʘ, ʫʪʨʠʤʫʶʯʠ 

ʥʘʪʠʩʥʫʪʦʶ ʢʣʘʚʽʰʫ Ctrl, ʫʩʪʘʥʦʚʠʪʠ ʤʘʨʢʫ ʥʘ ʤʽʪʢʫ ʧʨʘʚʦʛʦ ʟʥʽʤʢʘ. 

ɿʘʨʝʻʩʪʨʫʚʘʪʠ ʮʝ ʧʦʣʦʞʝʥʥʷ. ʇʽʩʣʷ ʨʝʻʩʪʨʘʮʽʾ ʧʝʨʰʦʾ ʢʦʦʨʜʠʥʘʪʥʦʾ ʤʽʪʢʠ 

ʧʨʦʛʨʘʤʘ ʧʝʨʝʤʽʩʪʠʪʴ ʤʘʨʢʫ ʚ ʦʙʣʘʩʪʴ ʥʘʩʪʫʧʥʦʾ ʤʽʪʢʠ. ʇʦʨʷʜʦʢ ʨʝʻʩʪʨʘʮʽʾ 

ʥʘʩʪʫʧʥʦʾ ʤʽʪʢʠ ʪʘʢʠʡ ʩʘʤʠʡ, ʷʢ ʜʣʷ ʧʝʨʰʦʾ. ʂʦʣʠ ʧʦʟʠʮʽʷ ʦʩʪʘʥʥʴʦʾ 

ʢʦʦʨʜʠʥʘʪʥʦʾ ʤʽʪʢʠ ʟʘʨʝʻʩʪʨʦʚʘʥʘ, ʪʘʙʣʠʮʷ ʚʽʜʢʨʠʚʘʻ ʦʩʪʘʪʦʯʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʦʨʽʻʥʪʫʚʘʥʥʷ. 

2. ɺʟʘʻʤʥʝ ʦʨʽʻʥʪʫʚʘʥʥʷ  ʦʙʨʘʟʽʚ (ɺɿʆʆ). ʈʦʟʜʽʣ ɺɿʆʆ ʩʪʝʨʝʦʧʘʨʠ 

ʟʥʽʤʢʽʚ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʚʟʘʻʤʥʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʥʽʤʢʽʚ 

Ŭ, ɤ, ɢ. ʇʨʦʛʨʘʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʠʤʽʨʶʚʘʥʽ ʟʘ ʨʘʩʪʨʦʚʠʤʠ ʦʙʨʘʟʘʤʠ ʢʦʦʨʜʠʥʘʪʠ 

ʚʠʙʨʘʥʠʭ ʪʦʯʦʢ ʥʘ ʜʚʦʭ ʟʥʽʤʢʘʭ. ʋ ʚʽʢʥʽ ʧʦʯʘʪʢʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʥʝʦʙʭʽʜʥʦ 

ʚʢʘʟʘʪʠ, ʷʢʽ ʦʙʨʘʟʠ ʽ ʷʢ ʧʦʪʨʽʙʥʦ ʦʨʽʻʥʪʫʚʘʪʠ. ɺʟʘʻʤʥʝ ʦʨʽʻʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʩʧʦʯʘʪʢʫ ʜʣʷ ʰʝʩʪʠ ʩʪʘʥʜʘʨʪʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʪʦʯʦʢ, ʘ ʧʦʪʽʤ ï ʜʣʷ 12. 

ɺʠʙʨʘʪʠ ʩʭʝʤʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ ʤʦʞʥʘ ʫ ʚʽʢʥʽ ʧʦʯʘʪʢʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʫ ʛʨʫʧʽ 

Scheme. ʇʽʜ ʯʘʩ ʧʝʨʝʭʦʜʫ ʟ ʚʽʢʥʘ ʧʦʯʘʪʢʦʚʠʭ ʥʘʩʪʨʦʶʚʘʥʴ ʜʦ ʧʨʦʮʝʩʫ ɺɿʆʆ 

ʟô̫ʚʣʷʻʪʴʩʷ ʚʽʢʥʦ Relative orientation window, ʜʝ ʨʦʙʠʪʴʩʷ ʧʨʦʮʝʩ ɺɿʆʆ ʽ 

ʨʝʻʩʪʨʫʶʪʴʩʷ ʪʦʯʢʠ. ɺʠʢʦʥʫʶʯʠ ʚʟʘʻʤʥʝ ʦʨʽʻʥʪʫʚʘʥʥʷ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʚʦʜʠʪʴ ʤʘʨʢʠ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʨʝʛʽʦʥ ʪʦʯʢʠ ʩʪʘʥʜʘʨʪʥʦʾ ʩʭʝʤʠ, ʜʝ 

ʚʠʢʦʥʫʚʘʪʠʤʝʪʴʩ ̫ʦʨʽʻʥʪʫʚʘʥʥʷ.  

3. ɿʦʚʥʽʰʥʻ ʦʨʽʻʥʪʫʚʘʥʥʷ ʤʦʜʝʣʽ (ɿʆʄ). ʈʦʟʜʽʣ ɿʆʄ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʤʦʜʝʣʽ ʍS, YS, ZS, ŬS, ɤS, ɢS. 

ɼʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ ʟʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʽ ʩʪʦʩʦʚʥʦ 

ʝʣʝʤʝʥʪʽʚ ʦʨʽʻʥʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʣʽʚʦʛʦ ʪʘ ʧʨʘʚʦʛʦ ʟʥʽʤʢʽʚ, ʘ ʪʘʢʦʞ 

ʫʚʝʩʪʠ ʩʝʨʝʜʥʽʡ ʤʘʩʰʪʘʙ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ. ʆʧʦʨʥʽ ʪʦʯʢʠ ʧʦʚʠʥʥʽ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʴ ʧʦ ʢʨʘʷʭ ʩʪʝʨʝʦʧʘʨʠ, ʽ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʩʭʝʤʽ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʟʦʚʥʽʰʥʴʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʧʦʟʠʮʽʾ 

çʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷè, çʩʪʝʨʝʦʧʘʨʘè. ʇʽʩʣʷ ʮʴʦʛʦ, ʥʘʪʠʩʥʫʚʰʠ ʢʣʘʚʽʰʫ Proceed, 

ʧʝʨʝʡʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʦʨʽʻʥʪʫʚʘʥʥʷ, ʧʦʩʣʽʜʦʚʥʦ ʩʪʝʨʝʦʩʢʦʧʽʯʥʦ ʚʽʟʫʶʯʠ 
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ʤʘʨʢʫ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʦʧʦʨʥʫ ʪʦʯʢʫ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʦʯʥʽʩʪʴ 

ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʘ ʪʘʙʣʠʮʝʶ ʟʘʣʠʰʢʦʚʠʭ ʧʦʭʠʙʦʢ.  

ɿʤʽʩʪ ʟʚʽʪʫ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ˉ 13 ʦʬʦʨʤʣʷʁʪʴ ʚ ʦʢʨʝʤʦʤʫ ʟʦʰʠʪʽ ʫ ʢʣʽʪʠʥʢʫ. 

ɿʚʽʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʫʥʢʪʽʚ: 

1. ʅʘʟʚʘ ʽ ʤʝʪʘ ʨʦʙʦʪʠ. 

2. ɿʘʚʜʘʥʥʷ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. 

3. ʉʪʠʩʣʠʡ ʚʠʢʣʘʜ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

4. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʙʦʪʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʧʨʦʮʝʩ ʦʨʽʻʥʪʫʚʘʥʥʷ? 

2. ʅʘʚʝʜʽʪʴ ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ ʦʨʽʻʥʪʫʚʘʥʥʷ ʧʦʦʜʠʥʦʢʦʛʦ ʟʥʽʤʢʘ. 

3. ʅʘʚʝʜʽʪʴ ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ ʦʨʽʻʥʪʫʚʘʥʥʷ ʩʪʝʨʝʦʧʘʨʠ ʟʥʽʤʢʽʚ. 

4. ʋ ʷʢʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʙʫʜʫʪʴ ʝʣʝʤʝʥʪʠ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʥʽʤʢʽʚ? 

ʃʽʪʝʨʘʪʫʨʘ: [5, ʩ. 3ï8; 6, ʩ. 3ï24]. 

 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 14 

ʊʝʤʘ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʦʛʨʘʤ QGIS, ERDAS 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʟʥʘʡʦʤʠʪʠ ʩʪʫʜʝʥʪʽʚ ʟ ʧʨʦʛʨʘʤʤʘʤʠ QGIS ʽ ERDAS, 

ʥʘʚʯʠʪʠ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʧʨʦʛʨʘʤʤʫ 

QGIS. 

ɿʘʚʜʘʥʥʷ. ʅʘʚʯʠʪʠʩʷ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʮʝʩʠ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʥʽʤʢʽʚ ʥʘ 

ʥʘʚʯʘʣʴʥʽʡ ʮʠʬʨʦʚʽʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʽʡ ʩʪʘʥʮʽʾ.  

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʰʦʾ ʧʣʘʥʝʪʠ ʙʝʟ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʤʘ̒ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʜʦʩʣʽʜʞʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʆʧʨʘʮʶʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ 

ʟʥʽʤʢʽʚ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤ Erdas imagine ʽ QGIS. 

Erdas imagine ï ʨʘʩʪʨʦʚʠʡ ʛʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ ʽ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣ.̔ ɺʽʥ ʜʦʟʚʦʣʷʻ 



 58 

ʦʙʨʦʙʣʷʪʠ, ʚʠʚʦʜʠʪʠ ʥʘ ʝʢʨʘʥ ʤʦʥʽʪʦʨʘ ʽ ʛʦʪʫʚʘʪʠ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʚ 

ʧʨʦʛʨʘʤʥʠʭ ʜʦʜʘʪʢʘʭ ɻɯʉ ʽ ʉɸʇʈ ʨʽʟʥʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ.  

ʋ Erdas Imagine ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʢʣʘʩʠʬʽʢʫʚʘʥʥʷ ʟ ʥʘʚʯʘʥʥʷʤ  ̔

ʙʝʟ ʥʘʚʯʘʥʥʷ. ɿʘʛʘʣʦʤ ʢʣʘʩʠʬʽʢʫʚʘʥʥʷʤ ʫʚʘʞʘʶʪʴ ʧʨʦʮʝʩ ʛʨʫʧʫʚʘʥʥʷ ʦʙᾷ̒ ʢʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʘʙʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʾʭ ʩʧʽʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʋ ʩʧʝʢʪʨʘʣʴʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʢʣʘʩʠʬʽʢʫʚʘʥʥʷ ʚʠʛʣʷʜʘʻ ʷʢ ʧʨʦʮʝʩ ʨʦʟʧʦʜʽʣʫ ʧʽʢʩʝʣʽʚ ʤʽʞ ʦʩʪʘʪʦʯʥʦʶ 

ʢʽʣʴʢʦʩʪʽ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʟʽ ʟʥʘʯʝʥʴ ʧʽʢʩʝʣʽʚ ʬʘʡʣʫ ʜʘʥʠʭ. ʊʦʙʪʦ ʦʟʥʘʢʘʤʠ ʜʣʷ 

ʢʣʘʩʠʬʽʢʫʚʘʥʥʷ  ̒ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ. ʂʣʘʩʠʬʽʢʫʚʘʥʥʷ ʙʝʟ ʥʘʚʯʘʥʥʷ ʻ ʤʝʥʰ 

ʪʨʫʜʦʤʽʩʪʢʦʶ ʪʘ ʰʚʠʜʢʦʶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ.  

ʎʝ ʢʣʘʩʠʬʽʢʫʚʘʥʥʷ (ʟʘ ʘʣʛʦʨʠʪʤʦʤ ISODATA) ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʬʦʨʤʫʣʠ ʥʘʡʤʝʥʰʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʚʽʜʩʪʘʥʝʡ:  

( )ä
=

-=
n

i
mciic

BBD
1

2

,          (14.1) 

ʜʝ Bi ï ʟʥʘʯʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ ʧʽʢʩʝʣʘ i ʜʦ ʩʫʢʫʧʥʦʩʪʽ ʩʝʨʝʜʥʽʭ 

ʟʥʘʯʝʥʴ ʷʩʢʨʘʚʦʩʪʽ Bmc ʢʣʘʩʫ ʩ ʚ n ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʥʘʭ. 

ʎʝʡ ʩʧʦʩʽʙ ʢʣʘʩʠʬʽʢʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʘʟʽ ʧʦʜʽʙʥʦʩʪʽ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʦʟʥʘʢ ʨʽʟʥʠʭ ʢʣʘʩʽʚ  ̔ʧʝʨʝʢʨʠʪʪʷ ʜʽʘʧʘʟʦʥʽʚ ʟʥʘʯʝʥʴ ʾʭ ʷʩʢʨʘʚʦʩʪʽ. 

QGIS (ʨʘʥʽʰʝ ʚʽʜʦʤʠʡ ʷʢ çQuantum GISè) ð ʚʽʣʴʥʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʘ 

ʩʠʩʪʝʤʘ (ɻɯʉ). ʆʩʥʦʚʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʩʠʩʪʝʤʠ ʻ ʦʙʨʦʙʢʘ ʽ ʘʥʘʣʽʟ ʧʨʦʩʪʦʨʦʚʠʭ 

ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʢʘ ʨʽʟʥʦʾ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʇʽʜʪʨʠʤʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʚʝʢʪʦʨʥʽ ʪʘ ʨʘʩʪʨʦʚʽ ʬʦʨʤʘʪʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ESRI Shapefile ʽ GeoTIFF.  

GIS QGIS ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʩʪʚʦʨʶʚʘʪʠ ʢʘʨʪʠ ʟ ʙʝʟʣʽʯʯʶ ʰʘʨʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʧʨʦʝʢʮʽʾ. ʂʘʨʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʽʙʨʘʥʽ ʚ ʨʽʟʥʽ 

ʬʦʨʤʘʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ. ʊʠʧʦʚʠʤʠ ʜʣʷ ʪʘʢʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʝʢʪʦʨʥʽ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʷʢ ʪʦʯʢʘ, ʣʽʥʽʷ, ʧʦʣʽʛʦʥ. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ʈʦʙʦʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Erdas Imagine. 

ɺʽʜʢʨʠʡʪʝ ʫ Viewer ʬʘʡʣ mezingran.img (ʨʠʩ. 14.1). 
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ʈʠʩ. 14.1 ï ɼʦʩʣʽʜʞʫʚʘʥʘ ʪʝʨʠʪʦʨʽʷ (ʄʝʟʠʥʩʴʢʠʡ ʅʇʇ) ʫ ʢʦʤʙʽʥʘʮʽʾ ʢʘʥʘʣʽʚ 

3, 2, 1 (ʧʨʠʨʦʜʥʽ ʢʦʣʴʦʨʠ) 

2. ʅʘ ʛʦʣʦʚʥʽʡ ʧʘʥʝʣʽ Erdas Imagine ʥʘʪʠʩʥʽʪʴ Classifier . 

ɺʠʙʝʨʽʪʴ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ Unsupervised Classification 

(ʨʠʩ. 14.2). 

3. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ Unsupervised Classification (ɯsodata) (ʨʠʩ. 14.3), ʫ 

ʷʢʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʧʽʜʣʷʛʘʻ ʢʣʘʩʠʬʽʢʫʚʘʥʥʶ, ʚʠʭʽʜʥʠʡ 

ʬʘʡʣ, ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ, ʢʦʣʴʦʨʦʚʫ ʩʭʝʤʫ ʪʦʱʦ.  

4. ʗʢ ʚʭʽʜʥʠʡ ʬʘʡʣ ʚʠʙʝʨʽʪʴ ʬʘʡʣ mezingran.img. ʈʝʟʫʣʴʪʫʶʯʠʡ ʬʘʡʣ 

ʟʙʝʨʝʞʽʪʴ ʫ ʧʘʧʢʫ ʟ ʧʨʘʢʪʠʯʥʦʶ ʨʦʙʦʪʦʶ, ʥʘʟʚʘʚʰʠ cl15.img. 

ʇʝʨʝʜʫʩʽʤ ʩʣʽʜ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʫ ʢʽʣʴʢʽʩʪʴ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ 

(ʢʣʘʩʽʚ) ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ.  

ɸʥʘʣʽʟ ʟʦʙʨʘʞʝʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʪʠʧʘʤʠ ʦʙôʻʢʪʽʚ, ʱʦ 

ʚʠʜʽʣʷʶʪʴʩʷ ʥʘ ʟʥʽʤʢʫ, ʻ ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʜʝʨʝʚʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʪʨʘʚôʷʥʘ (ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʢʫʣʴʪʫʨʥʘ) ʨʦʩʣʠʥʥʽʩʪʴ, ʚʽʜʢʨʠʪʠʡ ˇʨʫʥʪ, ʧʽʩʢʠ, ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ.  
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ʈʠʩ. 14.2 ï ʄʝʥʶ Classification 

 

 

ʈʠʩ. 14.3 ï ɺʽʢʥʦ Unsupervised Classification 
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ʂʦʞʥʠʡ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʪʠʧʽʚ ʦʙôʻʢʪʽʚ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʦʢʨʝʤʠʡ ʢʣʘʩ. ʆʢʨʽʤ 

ʪʦʛʦ, ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʧʦʜʽʣʷʻʪʴʩʷ ʟʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʘ ʧʽʜʪʠʧʠ 

(ʪʦʙʪʦ ʥʝ ʻ ʦʜʥʦʨʽʜʥʠʤʠ). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʚʠʙʠʨʘʻʤʦ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ.  

5. ʗʢ ʧʨʠʢʣʘʜ ʙʝʨʝʤʦ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ ʨʽʚʥʦʶ 15 (Number of Classes). 

ʊʦʙʪʦ, ʫʩʽ ʧʽʢʩʝʣʽ ʟʦʙʨʘʞʝʥʥʷ ʧʦʚʠʥʥʽ ʨʦʟʜʽʣʠʪʠʩʷ ʟʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʘ 15 ʛʨʫʧ.  

6. ʅʘʪʠʩʥʽʪʴ Initializing  Options. ʋ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʣʦʩʷ, ʚʽʜʤʽʪʴʪʝ 

Principal Axis (ɻʦʣʦʚʥʘ ɺʽʩʴ)  ̔ ʷʢ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ ʚʩʪʘʥʦʚʽʪʴ 2 (ʨʠʩ. 14.4). ʅʘʪʠʩʥʽʪʴ ʉlose. 

 

ʈʠʩ. 14.4 ï ɺʽʢʥʦ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

 

7. ʅʘʪʠʩʥʽʪʴ Color Scheme Options ʜʣʷ ʚʠʙʦʨʫ ʢʦʣʴʦʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʨʝʟʫʣʴʪʫʶʯʦʛʦ (ʢʣʘʩʠʬʽʢʦʚʘʥʦʛʦ) ʟʦʙʨʘʞʝʥʥʷ. ɺʠʙʝʨʽʪʴ Approximate True 

Color. ɺʠʙʝʨʽʪʴ ʷʢ ʢʦʣʴʦʨʦʚʫ ʩʭʝʤʫ ʢʦʤʙʽʥʘʮʽʶ ʢʘʥʘʣʽʚ 5, 4, 3, ʱʦʙ ʫ ʟʝʣʝʥʽʡ 

ʛʘʤʽ ʚʽʜʦʙʨʘʞʫʚʘʣʘʩʷ ʨʦʩʣʠʥʥʽʩʪʴ, ʫ ʨʦʞʝʚʽʡ ï ˇʨʫʥʪ ʪʦʱʦ. ʅʘʪʠʩʥʽʪʴ ʉlose 

(ʨʠʩ. 14.5). 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʣʘʩʠʬʽʢʫʚʘʥʥʷ ʢʦʣʴʦʨʠ ʜʣʷ ʢʣʘʩʽʚ ʤʦʞʥʘ ʙʫʜʝ 

ʟʤʽʥʠʪʠ.  
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ʈʠʩ. 14.5 ï ɺʩʪʘʥʦʚʣʝʥʥʷ ʢʦʣʴʦʨʦʚʦʾ ʩʭʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ 

 

8. ʄʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʽʪʝʨʘʮʽʡ ʫʩʪʘʥʦʚʽʪʴ ʨʽʚʥʦʶ 25.  

9. ʅʘʪʠʩʥʽʪʴ ʆʂ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʢʣʘʩʠʬʽʢʫʚʘʥʥʷ ʥʘʪʠʩʥʽʪʴ ʆʂ. 

10. ɺʽʜʢʨʠʡʪʝ ʥʦʚʠʡ Viewer. ʋ ʥʴʦʤʫ ʚʽʜʢʨʠʡʪʝ ʨʝʟʫʣʴʪʫʶʯʠʡ ʬʘʡʣ 

cl15.img (ʨʠʩ. 14.6). 

 

ʈʠʩ. 14.6 ï ʈʝʟʫʣʴʪʘʪ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʥʽʤʢʘ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ 
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11. ʋ ʚʽʢʥʽ ʟ ʢʣʘʩʠʬʽʢʦʚʘʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʚʠʙʝʨʽʪʴ ʤʝʥʶ Raster Ą 

Attributes . ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ Raster Attribute s Editor  ʢʣʘʩʠʬʽʢʦʚʘʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ (ʨʠʩ. 14.7). ʋ ʚʽʢʥʽ ʚʽʜʦʙʨʘʞʝʥʘ ʩʪʘʪʠʩʪʠʢʘ ʟʘ ʚʩʽʤʘ 15 ʢʣʘʩʘʤʠ. ʋ 

ʥʴʦʤʫ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʾʭ ʚʽʜʦʙʨʘʞʝʥʥʷ (ʢʦʣʽʨ). 

 

ʈʠʩ. 14.7 ï ɯʥʬʦʨʤʘʮʽʷ ʟʘ ʢʣʘʩʘʤʠ 

ʅʘʪʠʩʥʽʪʴ Edit  Ą Column Properties. ɺʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʥʘʩʪʨʦʡʢʠ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʦʚʧʯʠʢʽʚ (ʨʠʩ. 14.8). ɿʘ ʜʦʧʦʤʦʛʦʶ Up ï Down ʘʙʦ Top - Bottom 

ʨʦʟʪʘʰʫʡʪʝ ʩʪʦʚʧʯʠʢʠ ʚ ʪʘʢʦʤʫ ʧʦʨʷʜʢʫ: ʧʝʨʰʠʡ ï Class Names, ʜʨʫʛʠʡ ï 

Color. ɼʣʷ Class Names ʫʩʪʘʥʦʚʽʪʴ ʰʠʨʠʥʫ (Display Width) 5,0. ʅʘʪʠʩʥʽʪʴ ʆʂ. 

ɿʦʙʨʘʞʝʥʥʷ ʚʽʢʥʘ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʣʘʩʠ ʟʤʽʥʠʣʦʩʷ. ʄʦʞʥʘ ʟʤʽʥʶʚʘʪʠ 

ʥʘʟʚʫ ʢʣʘʩʽʚ ʫ ʧʝʨʰʦʤʫ ʩʪʦʚʧʯʠʢʫ ʪʘ ʢʦʣʽʨ ï ʫ ʜʨʫʛʦʤʫ ʩʪʦʚʧʯʠʢʫ. 

 

ʈʠʩ. 14.8 ï ɿʤʽʥʘ ʧʦʨʷʜʢʫ ʩʪʦʚʧʯʠʢʽʚ 



 64 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʤʽʥʠʪʠ ʢʦʣʽʨ ʢʣʘʩʫ, ʥʘʪʠʩʥʽʪʴ ʥʘ ʥʴʦʛʦ ʫ ʩʪʦʚʧʯʠʢʫ Color  ̔

ʚʠʙʝʨʽʪʴ ʢʦʣʽʨ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ, ʘʙʦ ʽʥʰʠʡ ʢʦʣʽʨ (Other). 

12. ʇʨʦʚʝʜʽʪʴ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʢʣʘʩʽʚ  ̔ ʟʘʧʦʚʥʽʪʴ ʪʘʙʣʠʮʶ ʟʘ 

ʧʨʠʢʣʘʜʦʤ.  

ʊʘʙʣʠʮʷ 14.1 ï ʈʝʟʫʣʴʪʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʤʝʪʦʜʦʤ ISODATA 

ʊʠʧ ʦʙôʻʢʪʽʚ ʇʽʜʪʠʧ ʂʣʘʩʠ, ʷʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʠʧ 

ʦʙôʻʢʪʽʚ 

ɺʦʜʥʽ ʦʙôʻʢʪʠ  ɻʣʠʙʦʢʽ ʜʽʣʷʥʢʠ 1 

ʄʽʣʢʦʚʦʜʜʷ  2 

ɼʝʨʝʚʥʘ 

ʨʦʩʣʠʥʥʽʩʪʴ  

ʍʚʦʡʥʠʡ ʣʽʩ  

  

  

 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ, ʷʢʽ ʢʣʘʩʠ ʚʠʜʽʣʠʣʠʩʷ, ʦʙᾷʻʜʥʘʡʪʝ ʜʚʘ 

ɺʴʶʚʝʨʠ ʤʽʞ ʩʦʙʦʶ (ʚʽʢʥʦ ʟ ʚʭʽʜʥʠʤ ʟʥʽʤʢʦʤ ʪʘ ʚʽʢʥʦ ʟ ʢʣʘʩʠʬʽʢʘʮʽʻʶ). ɼʣʷ 

ʮʴʦʛʦ ʚ ʦʜʥʦʤʫ ʟ ʥʠʭ ʚʠʙʝʨʽʪʴ ʤʝʥʶ View ĄLink /Unlink  Viewers Ą 

Geographical. ʂʣʽʢʥʽʪʴ ʫ ʙʫʜʴ-ʷʢʽʡ ʯʘʩʪʠʥʽ ʟʦʙʨʘʞʝʥʥʷ ʚ ʽʥʰʦʤʫ ɺʴʶʚʝʨʽ. 

ʊʝʧʝʨ ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʜʚʘ ʟʦʙʨʘʞʝʥʥʷ.  

ɸʥʘʣʽʟʫʶʯʠ, ʟʚʝʨʪʘʡʪʝ ʫʚʘʛʫ ʥʘ ʣʘʥʜʰʘʬʪʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʾ, 

ʟʦʢʨʝʤʘ ʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʚʦʛʦ ʪʘ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ, ʟʘʧʣʘʚʠ ʪʘ 

ʚʦʜʦʜʽʣʫ. ʊʘʢ, ʥʘ ʣʽʚʦʤʫ ʙʝʨʝʟʽ ʨʽʯʢʠ ʦʢʨʝʤʠʡ ʢʣʘʩ ʫʪʚʦʨʶʻ ʭʚʦʡʥʠʡ ʣʽʩ.  

13. ɿʘʧʫʩʪʠʪʠ QGIS ʤʦʞʥʘ ʜʚʦʤʘ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʥʘʪʠʩʥʫʚʰʠ ʜʚʘ 

ʨʘʟʠ ʥʘ ʷʨʣʠʢ QGIS , ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ ʩʝʨʝʜʦʚʠʱʘ 

OSGeo4WShell  (ʫʚʽʚʰʠ ʚ ʢʦʤʘʥʜʥʠʡ ʨʷʜʦʢ ʢʦʤʘʥʜʫ qgis). 

14. ɿʘ ʜʦʧʦʤʦʛʦʶ draganddrop ʧʝʨʝʪʷʛʥʽʪʴ DEM ʟʥʽʤʦʢ 

(Job422804_2013_oahu_dem_002_000) ʜʦ ʦʙʣʘʩʪʽ ʢʝʨʫʚʘʥʥʷ ʰʘʨʘʤʠ. 

15. ɿʨʦʙʽʪʴ ʜʫʙʣʽʢʘʪ DEM ʟʥ̔ʤʢʘ. 

16. ʇʝʨʝʡʤʝʥʫʡʪʝ ʱʦʡʥʦ ʩʪʚʦʨʝʥʠʡ ʰʘʨ ʥʘ Hillshade. 

17. ɺʠʤʢʥʽʪʴ ʚʝʨʭʥʽʡ ʰʘʨ, ʦʩʢʽʣʴʢʠ ʩʪʚʦʨʶʚʘʪʠʤʝʪʝ Hillshade ʝʬʝʢʪ. 
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ʈʠʩ. 14.9 ï ɼʫʙʣʶʚʘʥʥʷ ʰʘʨʫ 

 

18. ʅʘʪʠʩʥʽʪʴ ʧʨʘʚʦʶ ʢʣʘʚʽʰʦʶ ʥʘ ʰʘʨ Hillshade ʪʘ ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

19. ʋ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʣʦʩʷ, ʚʠʙʝʨʽʪʴ ʧʘʨʘʤʝʪʨʠ ʟʘ ʟʨʘʟʢʦʤ (ʨʠʩ. 14.10). 

 
ʈʠʩ. 14.10 ï ʈʦʙʦʪʘ ʟ ʚʢʣʘʜʢʦʶ çɺʣʘʩʪʠʚʦʩʪʽ ʰʘʨʫè 
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20. ʉʪʚʦʨʽʪʴ ʢʦʣʴʦʨʦʚʠʡ ʰʘʨ ʥʘ ʙʘʟʽ Job422804_2013_oahu_dem_002_000 

ʅʘʪʠʩʥʽʪʴ ʧʨʘʚʦʶ ʢʣʘʚʽʰʦʶ ʥʘ ʰʘʨ Job422804_2013_oahu_dem_002_000  ̔

ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʚʣʘʩʪʠʚʦʩʪʽ (ʨʠʩ. 14.11). 

 

 
 

ʈʠʩ. 14.11 ï ʈʝʟʫʣʴʪʘʪʠ ʩʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʦʚʦʛʦ ʰʘʨʫ 
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21. ɺʠ ʧʦʚʠʥʥʽ ʦʪʨʠʤʘʪʠ ʪʘʢʠʡ ʨʝʟʫʣʴʪʘʪ (ʨʠʩ. 14.12). 

 
ʈʠʩ. 14.12 ï ʇʨʠʢʣʘʜ ʢʦʣʴʦʨʦʚʦʛʦ ʰʘʨʫ 

 

22. ʉʪʚʦʨʝʥʥʷ 3D-ʢʘʨʪʠ. 

ʋ ʤʝʥʶ ɺʠʜ ʩʪʚʦʨʠʪʠ 3D-ʧʝʨʝʛʣʷʜ ʢʘʨʪʠ. ʋ ʚʽʢʥʽ 3D-ʢʘʨʪʘ 1 ʥʘʪʠʩʥʽʪʴ 

ʢʥʦʧʢʫ ʢʦʥʬʽʛʫʨʘʮʽʾ. ɺʠʙʝʨʽʪʴ ʫ ʧʘʨʘʤʝʪʨʽ çɺʠʩʦʪʘè ʙʫʜʴ ʷʢʠʡ ʰʘʨ. ʊʘʢʦʞ 

ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʙʫʜʴ-ʷʢʠʡ ʧʘʨʘʤʝʪʨ (ʨʠʩ. 14.13). 

 
ʘ) 


