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ɸʅʅʆʊɸʎʀʗ 

ɺ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʛʨʘʤʤʳ, 

ʚʳʧʦʣʥʷʶʱʝʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʚʦʟʜʫʰʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʨʝʣʴʝʬʝ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ ʨʘʩʯʝʪ ʧʦʣʦʞʝʥʠʷ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ ʠ 

ʵʢʩʧʦʨʪ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʬʦʨʤʘʪ DM. ʉʨʝʜʩʪʚʘʤʠ ʧʨʦʛʨʘʤʤʳ 

çʇʆʃʀʉʂɸʅ-ɹɸɿʀʉè ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʥʘ ʬʦʥʝ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʠ, ʧʦʜʩʯʝʪ ʯʠʩʣʘ ʩʪʚʦʣʦʚ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʤʥʦʛʦʫʛʦʣʴʥʠʢʝ, 

ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʚ ʧʨʦʬʠʣʴʥʦʤ ʦʢʥʝ ʚʤʝʩʪʝ ʩ ʜʘʥʥʳʤʠ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʥʘ 3D-ʩʮʝʥʝ ʧʨʠ ʨʘʟʥʦʤ ʫʚʝʣʠʯʝʥʠʠ, ʧʦʣʦʞʝʥʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʫʛʣʝ 

ʚʠʟʠʨʦʚʘʥʠʷ ʢʘʤʝʨʳ ʥʘʙʣʶʜʝʥʠʷ. 
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1. ʅʘʟʥʘʯʝʥʠʝ 

ʇʨʦʛʨʘʤʤʘ çʇʆʃʀʉʂɸʅ-FMè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʘʪʨʠʙʫʪʠʚʥʦʡ ʤʦʜʝʣʠ ʣʝʩʘ ʥʘ ʢʦʨʥʶ ʠ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʨʝʚʴʝʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʯʘʩʪʢʝ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʘʥʥʳʭ ʚʦʟʜʫʰʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ (ɺʃʉ) ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ  ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʚ 

ʚʠʟʫʘʣʴʥʦʤ ʠ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʤ ʨʝʞʠʤʘʭ. ʇʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʷʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ɺʃʉ, ʬʦʨʤʠʨʫʝʪ ʮʠʬʨʦʚʫʶ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ʧʦʜ ʧʦʣʦʛʦʤ ʣʝʩʘ, 

ʬʦʨʤʠʨʫʝʪ ʜʝʪʘʣʴʥʫʶ ʪʨʸʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʩʪʚʦʣʦʚ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ (ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

20 ʩʤ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʙʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ. ʇʨʦʛʨʘʤʤʘ ʧʨʦʚʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ 

ʦʮʝʥʢʫ ʦʙʲʸʤʦʚ ʩʪʚʦʣʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʚʝʜʝʥʠʡ ʦʙ ʠʭ ʚʳʩʦʪʝ ʠ ʩʦʨʪʠʤʝʥʪʝ, ʧʦʨʦʜʥʦʤ 

ʩʦʩʪʘʚʝ ʠ ʙʦʥʠʪʝʪʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʪʨʸʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʚʳʧʦʣʥʷʪʴ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʦʧʝʨʘʮʠʠ ʧʦ ʠʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʥʦʩʪʴ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʪʘʢʩʘʮʠʠ ʧʦʚʳʰʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʫʯʝʪʘ ʣʝʩʘ ʥʘ ʢʦʨʥʶ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʦʪʨʘʩʣʝʚʳʤʠ ʤʝʪʦʜʘʤʠ. 

2. ʋʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 
ɼʣʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʝʨʩʦʥʘʣʴʥʳʝ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ ʩ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʝ ʭʫʞʝ ʯʝʤ:  

- ʧʨʦʮʝʩʩʦʨ Intel 2,4 ɻɻʮ; 

- ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 4 ɻʙ; 

- ʞʝʩʪʢʠʡ ʜʠʩʢ ʩʦ ʩʚʦʙʦʜʥʦʡ ʧʘʤʷʪʴʶ HDD 10 ɻʙ; 

- ʚʠʜʝʦʘʜʘʧʪʝʨ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1600ʭ900; 

- ʤʦʥʠʪʦʨ ʩ ʵʢʨʘʥʦʤ 22ò. 

ʂʘʞʜʘʷ ʨʘʙʦʯʘʷ ʩʪʘʥʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʩʥʘʙʞʝʥʘ ʠʩʪʦʯʥʠʢʦʤ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ 

ʧʠʪʘʥʠʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ Windows 7 ʠʣʠ ʚʳʰʝ. 

3. ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ 

ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ çʇʆʃʀʉʂɸʅ-FMè ʦʧʠʩʘʥʘ ʚ ʜʦʢʫʤʝʥʪʝ çʇʆʃʀʉʂɸʅ-FM. 

ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʫʩʪʘʥʦʚʢʝ ʵʢʟʝʤʧʣʷʨʘ ʇʆ.docxè. 
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4. ʈʘʙʦʪʘ ʩ ʧʨʦʛʨʘʤʤʦʡ 

4.1. ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ 

ɼʣʷ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʚʳʟʦʚʠʪʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʤʦʜʫʣʴ ScanVeg.exe. ʅʘ ʵʢʨʘʥʝ 

ʧʦʷʚʠʪʩʷ ʛʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ (ʈʠʩ. 1): 

 

ʈʠʩ. 1. ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ 

4.2. ɿʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʝʪʘ 

ʇʨʠʣʦʞʝʥʠʝ ScanVeg ʚʳʧʦʣʥʷʝʪ ʨʘʩʯʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ ʧʦ 

ʜʘʥʥʳʤ ʚʦʟʜʫʰʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʨʘʩʯʝʪʘ ʚʳʷʚʣʷʶʪʩʷ çʩʛʫʩʪʢʠè ʪʦʯʝʢ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʳʩʦʪʝ ʥʘʜ ʟʝʤʣʝʡ, 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʛʘʙʘʨʠʪʥʳʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ʠ ʧʦʤʝʱʘʶʪʩʷ ʥʘ ʢʘʨʪʫ ʚ ʚʠʜʝ ʪʦʯʝʯʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʤ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʕʪʠ ʦʙʲʝʢʪʳ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʚ ʢʘʯʝʩʪʚʝ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʩʯʝʪʘ ʷʚʣʷʶʪʩʷ: 

- ALX -ʬʘʡʣ ʩ ʪʦʯʢʘʤʠ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ; 

- RLZ-ʬʘʡʣ ʩ ʤʘʪʨʠʮʝʡ ʨʝʣʴʝʬʘ; 

- DM-ʬʘʡʣ ʩ ʢʘʨʪʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʦʙʲʝʢʪʳ ʤʝʩʪʥʦʩʪʠ; 

- ʌʘʡʣ ScanVeg.ini ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʩʯʝʪʘ. 

ɺʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ: 

- DM-ʬʘʡʣ, ʚ ʢʦʪʦʨʳʡ ʧʦʤʝʱʘʶʪʩʷ ʨʘʩʩʯʠʪʘʥʥʳʝ ʪʦʯʝʯʥʳʝ ʦʙʲʝʢʪʳ (ʩʪʚʦʣʳ 

ʜʝʨʝʚʴʝʚ); 

- ʌʘʡʣ ScanVeg.log, ʩʦʜʝʨʞʘʱʠʡ ʧʨʦʪʦʢʦʣ ʨʘʩʯʝʪʘ. 

ʆʢʥʦ, ʚʳʟʳʚʘʝʤʦʝ ʧʦ ʢʥʦʧʢʝ çʅʘʩʪʨʦʡʢʠè ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʧʫʪʠ ʢ ʠʩʭʦʜʥʳʤ ʬʘʡʣʘʤ 

(ʈʠʩ. 2): 
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ʈʠʩ. 2. ʆʢʥʦ ʥʘʩʪʨʦʡʢʠ ʧʫʪʝʡ ʢ ʠʩʭʦʜʥʳʤ ʬʘʡʣʘʤ 

ɼʣʷ ʚʳʙʦʨʘ ʧʫʪʠ ʢ ʬʘʡʣʫ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  ʨʷʜʦʤ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʝʢʩʪʦʚʳʤ 

ʧʦʣʝʤ. ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʚʳʙʦʨʘ ʬʘʡʣʘ: 

 

ʈʠʩ. 3. ʆʢʥʦ ʚʳʙʦʨʘ ʬʘʡʣʘ 

ʇʝʨʝʡʜʠʪʝ ʚ ʥʫʞʥʫʶ ʜʠʨʝʢʪʦʨʠʶ ʠ ʚʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʳʡ ʬʘʡʣ. ʇʫʪʴ ʢ ʚʳʙʨʘʥʥʦʤʫ 

ʬʘʡʣʫ ʟʘʧʠʰʝʪʩʷ ʚ ʦʢʥʦ ʚʚʦʜʘ. 

ʆʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ ʟʘʜʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ INI-ʬʘʡʣʝ ʚ ʣʶʙʦʤ 

ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ (Notepad, Notepad++ ʠ ʜʨ.): 
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ʀʤʷ ʧʘʨʘʤʝʪʨʘ ʇʨʠʤʝʨ ʟʥʘʯʝʥʠʷ ʉʤʳʩʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ALXFileName C:\ʇʦʣʠʩʢʘʥ\ʇʨʠʤʝʨʳ\ 

utm37n_514000_6199000.alx 

ʇʫʪʴ ʢ ALX -ʬʘʡʣʫ. ɿʘʜʘʝʪʩʷ ʚ ʦʢʥʝ 

ʥʘʩʪʨʦʡʢʠ. 

RLZFileName C:\ʇʦʣʠʩʢʘʥ\ʇʨʠʤʝʨʳ\ 

utm37n_514000_6199000.RLZ 

ʇʫʪʴ ʢ RLZ-ʬʘʡʣʫ. ɿʘʜʘʝʪʩʷ ʚ ʦʢʥʝ 

ʥʘʩʪʨʦʡʢʠ. 

DMFileName C:\ʇʦʣʠʩʢʘʥ\ʇʨʠʤʝʨʳ\ 

ʉʪʚʦʣʳ.dm 

ʇʫʪʴ ʢ DM-ʬʘʡʣʫ. ɿʘʜʘʝʪʩʷ ʚ ʦʢʥʝ 

ʥʘʩʪʨʦʡʢʠ. 

ObjCode 53511000 ʂʦʜ ʦʙʲʝʢʪʘ çʉʪʚʦʣ ʜʝʨʝʚʘè ʚ DM-

ʬʘʡʣʝ 

West 37514100 ʂʦʦʨʜʠʥʘʪʳ ʫʛʣʦʚʳʭ ʪʦʯʝʢ 

ʬʨʘʛʤʝʥʪʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʤʝʪʨʘʭ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʦʦʨʜʠʥʘʪʳ 

ʟʘʜʘʶʪʩʷ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ. 

South 6199300 

East 37514300 

North 6199500 

TileSize 30 ʈʘʟʤʝʨ ʪʘʡʣʘ, ʤ 

CellSize 1 ʈʘʟʤʝʨ ʷʯʝʡʢʠ, ʤ 

Hmin 4 ɺʳʩʦʪʘ ʥʠʞʥʝʡ ʛʨʘʥʠ ʧʨʦʙʥʦʛʦ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʤ 

Hmax 8 ɺʳʩʦʪʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʧʨʦʙʥʦʛʦ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʤ 

MinPointsInCube 5 ʄʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʪʦʯʝʢ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʧʨʦʙʥʦʤ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʝ, ʢʦʪʦʨʦʝ 

ʩʯʠʪʘʝʪʩʷ ʟʥʘʯʠʤʳʤ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

RelHeightToDisplay 5 ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʩʪʦʣʙʠʢʘ, 

ʢʦʪʦʨʳʤ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʪʚʦʣ ʜʝʨʝʚʘ 

ʚ ʧʨʦʬʠʣʴʥʦʤ ʠ 3D-ʦʢʥʝ, ʤ 

Log 1 ʇʨʠʟʥʘʢ ʬʦʨʤʠʨʦʚʘʥʠʷ Log-ʬʘʡʣʘ 

ʧʨʠ ʨʘʩʯʝʪʝ (1 -ʬʦʨʤʠʨʦʚʘʪʴ, 0 - 

ʥʝʪ) 

 

INI-ʬʘʡʣ ʯʠʪʘʝʪʩʷ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʥʝʝ. 

ɺ INI-ʬʘʡʣʝ ʧʨʠʚʝʜʝʥʥʘʷ ʚ ʪʘʙʣʠʮʝ ʠʥʬʦʨʤʘʮʠʷ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

[Params]  

ALXFileName=C: \ ʇʦʣʠʩʢʘʥ\ ʇʨʠʤʝʨʳ\ utm37n_514000_6199000.alx  

RLZFileName=C: \ ʇʦʣʠʩʢʘʥ\ ʇʨʠʤʝʨʳ\ utm37n_514000_6199000.RLZ  

DMFileName=C: \ ʇʦʣʠʩʢʘʥ\ ʇʨʠʤʝʨʳ\ ʉʪʚʦʣʳ.dm 

ObjCode=53511000  

West=37514100  

South=6199300  

East=37514300  

North=6199500  

TileSize=30  
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CellSize=1  

Hmin=4  

Hmax=8 

Log=1  

MinPointsInCube=5  

RelHeightToDisplay=5  

 

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʡʣʦʚʘʷ 

ʩʪʨʫʢʪʫʨʘ ʭʨʘʥʝʥʠʷ ʪʦʯʝʢ (ALX -ʬʘʡʣʳ). ʊʘʡʣʳ ʨʘʟʙʠʪʳ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʝʪʢʦʡ ʥʘ 

ʢʚʘʜʨʘʪʥʳʝ ʷʯʝʡʢʠ. ʇʨʠ ʧʦʠʩʢʝ ʩʪʚʦʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʙʥʳʝ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʳ. 

ʇʨʦʙʥʳʡ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ ʠʤʝʝʪ ʚ ʦʩʥʦʚʘʥʠʠ ʷʯʝʡʢʫ ʪʘʡʣʘ ʠ ʦʛʨʘʥʠʯʝʥ ʧʦ ʚʳʩʦʪʝ 

ʟʥʘʯʝʥʠʷʤʠ Hmin ʠ Hmax. ʆʙʨʘʙʦʪʢʘ ʪʦʯʝʢ ʠʜʝʪ ʪʘʡʣʘʤʠ. ʊʦʯʢʠ ʦʪʙʠʨʘʶʪʩʷ ʠʟ ALX-ʬʘʡʣʘ 

ʩʨʘʟʫ ʥʘ ʚʝʩʴ ʪʘʡʣ, ʘ ʧʦʪʦʤ ʠʜʝʪ ʦʙʨʘʙʦʪʢʘ ʧʦ ʷʯʝʡʢʘʤ ʚʥʫʪʨʠ ʪʘʡʣʘ. ɼʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ 

ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʯʠʩʣʦ ʪʦʯʝʢ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʧʨʦʙʥʳʡ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ. ɽʩʣʠ ʠʭ ʯʠʩʣʦ 

ʙʦʣʴʰʝ MinPointsInCube, ʚʳʯʠʩʣʷʝʪʩʷ ʠʭ ʩʫʤʤʘʨʥʳʡ ʛʘʙʘʨʠʪ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

(ʜʘʝʪ ʥʝʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʣʱʠʥʝ ʩʪʚʦʣʘ), ʚʳʯʠʩʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ ʠ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʨʘʞʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ. ʊʘʢʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʢʫʙʠʢʠ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʝʜʠʥʦʤ ʤʘʩʩʠʚʝ, ʘ ʟʘʪʝʤ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʢʘʨʪʫ ʚ ʚʠʜʝ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ 

ʩ ʢʦʜʦʤ ObjCode ʠ ʥʘʙʦʨʦʤ ʫʢʘʟʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʩʤʦʪʨʘ ʚ ʢʘʨʪʫ 

ʜʦʙʘʚʣʷʝʪʩʷ ʪʘʢʞʝ ʛʘʙʘʨʠʪʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʦʤʝʨʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʘʜʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʦʜʝ ʧʨʦʛʨʘʤʤʳ: 

ʅʦʤʝʨ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɿʥʘʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

450 ʏʠʩʣʦ ʪʦʯʝʢ, ʧʦʧʘʚʰʠʭ ʚ ʧʨʦʙʥʳʡ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ 

451 ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ, ʫʩʣ. ʝʜ. 

452 ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ, ʫʩʣ. ʝʜ. 

731 ɺʳʩʦʪʘ ʥʠʞʥʝʡ ʛʨʘʥʠ ʧʨʦʙʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʤ 

732 ɺʳʩʦʪʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʧʨʦʙʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʤ 

4.3. ɺʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʘ 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʟʘʜʘʥʳ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴè ʚ ʛʣʘʚʥʦʤ 

ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ (ʈʠʩ. 1). ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʦʢʥʦ ʧʨʦʛʨʝʩʩʘ, ʚ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʧʦʣʦʩʘ ʧʨʦʛʨʝʩʩʘ ʠ ʪʝʢʩʪʦʚʘʷ ʧʘʥʝʣʴ, ʛʜʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʦʙʱʝʝ ʯʠʩʣʦ ʪʘʡʣʦʚ ʠ ʥʦʤʝʨ 

ʪʝʢʫʱʝʛʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʪʘʡʣʘ. ɽʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ ʧʨʦʛʨʝʩʩʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʘʥʥʳʡ 

ʪʘʡʣ (ʈʠʩ. 4): 
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ʈʠʩ. 4. ʆʢʥʦ ʧʨʦʛʨʝʩʩʘ 

ʇʦ ʢʥʦʧʢʝ çʇʨʝʨʚʘʪʴè ʨʘʩʯʝʪ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ ʦʢʥʦ ʩ 

ʟʘʧʨʦʩʦʤ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʝʨʳʚʘʥʠʷ (ʈʠʩ. 5): 

 

ʈʠʩ. 5. ʆʢʥʦ ʟʘʧʨʦʩʘ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʝʨʳʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʩʯʝʪʘ 

ʇʦ ʢʥʦʧʢʝ çYesè, ʨʘʩʯʝʪ ʧʨʝʨʳʚʘʝʪʩʷ ʩ ʚʳʜʘʯʝʡ ʩʦʦʙʱʝʥʠʷ (ʈʠʩ. 6): 

 

ʈʠʩ. 6. ʉʦʦʙʱʝʥʠʝ ʦ ʧʨʝʨʳʚʘʥʠʠ ʨʘʩʯʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʇʦ ʢʥʦʧʢʝ çNoè ï ʨʘʩʯʝʪ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩ ʧʨʝʨʚʘʥʥʦʛʦ ʤʝʩʪʘ. ʇʨʠ ʫʩʧʝʰʥʦʤ 

ʟʘʚʝʨʰʝʥʠʠ ʨʘʩʯʝʪʘ ʥʘ ʵʢʨʘʥ ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ (ʈʠʩ. 7): 

 

ʈʠʩ. 7. ʉʦʦʙʱʝʥʠʝ ʦʙ ʫʩʧʝʰʥʦʤ ʟʘʚʝʨʰʝʥʠʠ ʨʘʩʯʝʪʘ 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʰʠʙʢʠ ʚ ʧʘʨʘʤʝʪʨʘʭ ʨʘʩʯʝʪʘ ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ (ʈʠʩ. 8): 
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ʈʠʩ. 8. ʉʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʚ ʧʘʨʘʤʝʪʨʘʭ ʨʘʩʯʝʪʘ 

ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʪʢʨʳʪʴ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʪʨʝʭ ʬʘʡʣʦʚ ALX, RLZ ʠʣʠ DM 

ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ, ʧʦʜʦʙʥʦʝ ʩʣʝʜʫʶʱʝʤʫ (ʈʠʩ. 9): 

 

ʈʠʩ. 9. ʉʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʧʨʠ ʦʪʢʨʳʪʠʠ ʦʜʥʦʛʦ ʠʟ ʠʩʭʦʜʥʳʭ ʬʘʡʣʦʚ 

ɽʩʣʠ ʧʘʨʘʤʝʪʨ ʨʘʩʯʝʪʘ Log=1, ʬʦʨʤʠʨʫʝʪʩʷ ʬʘʡʣ ʧʨʦʪʦʢʦʣʘ ʨʘʩʯʝʪʘ ScanVeg.log, 

ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʜʠʨʝʢʪʦʨʠʠ EXE-ʤʦʜʫʣʷ. 

4.4. ʇʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʩʯʝʪʘ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʬʘʡʣ ʬʦʨʤʘʪʘ DM. ɼʣʷ 

ʧʨʦʩʤʦʪʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʩʣʝʜʫʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʛʨʘʤʤʦʡ çʇʆʃʀʉʂɸʅ-

ɹɸɿʀʉè. ɼʣʷ ʵʪʦʛʦ ʦʪʢʨʦʡʪʝ ʧʨʦʛʨʘʤʤʫ çʇʆʃʀʉʂɸʅ-ɹɸɿʀʉè, ʚʳʟʚʘʚ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ORTOLASER ʠʟ ʩʠʩʪʝʤʥʦʛʦ ʤʝʥʶ çʇʫʩʢ/ʇʦʣʠʩʢʘʥè. ʇʨʠ ʵʪʦʤ 

ʦʪʢʨʦʝʪʩʷ ʛʣʘʚʥʦʝ ʦʢʥʦ ʧʨʠʣʦʞʝʥʠʷ (ʈʠʩ. 10): 

 

ʈʠʩ. 10. ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʠʣʦʞʝʥʠʷ çʇʆʃʀʉʂɸʅ-ɹɸɿʀʉè 

ʏʝʨʝʟ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ çʂʘʨʪʘ/ʆʪʢʨʳʪʴè ʚʳʙʝʨʠʪʝ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʬʘʡʣʦʚʦʤ 

ʦʢʥʝ ʬʘʡʣ DM, ʚ ʢʦʪʦʨʳʡ ʙʳʣʠ ʟʘʧʠʩʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ (ʈʠʩ. 11): 



ʇʈʆɻʈɸʄʄɸ çʇʆʃʀʉʂɸʅ-FMè. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 11 

 

 

ʈʠʩ. 11. ɺʳʙʦʨ DM-ʬʘʡʣʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʘ ʚ ʬʘʡʣʦʚʦʤ ʦʢʥʝ 

ʇʨʠ ʵʪʦʤ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʢʘʨʪʳ. ɼʦʙʘʚʴʪʝ ʚ ʦʢʥʦ ʢʘʨʪʳ ALX -ʬʘʡʣ ʩ ʪʦʯʢʘʤʠ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ RLZ-ʬʘʡʣ ʩ ʤʘʪʨʠʮʝʡ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʦʚʘʣʠ 

ʚ ʨʘʩʯʝʪʝ. ɼʣʷ ʵʪʦʛʦ ʥʘʞʤʠʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʢʣʘʚʠʰʫ çF2è. ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʦʢʥʦ 

ʥʘʩʪʨʦʡʢʠ ʩʦʩʪʘʚʘ ʩʣʦʝʚ (ʈʠʩ. 12): 

 

ʈʠʩ. 12. ʆʢʥʦ ʥʘʩʪʨʦʡʢʠ ʩʦʩʪʘʚʘ ʩʣʦʝʚ 

ʅʘʭʦʜʷʩʴ ʥʘ ʚʢʣʘʜʢʝ çʊʦʯʢʠè, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  ʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʧʘʥʝʣʠ ʠ ʚ 

ʧʦʷʚʠʚʰʝʤʩʷ ʬʘʡʣʦʚʦʤ ʦʢʥʝ ʚʳʙʝʨʠʪʝ ALX -ʬʘʡʣ, ʫʯʘʩʪʚʦʚʘʚʰʠʡ ʚ ʨʘʩʯʝʪʝ. ʆʥ 

ʧʦʤʝʱʘʝʪʩʷ ʚ ʩʧʠʩʦʢ ʟʘʛʨʫʞʝʥʥʳʭ ʬʘʡʣʦʚ ʥʘ ʚʢʣʘʜʢʝ çʊʦʯʢʠè (ʈʠʩ. 13): 



ʇʈʆɻʈɸʄʄɸ çʇʆʃʀʉʂɸʅ-FMè. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 12 

 

 

ʈʠʩ. 13. ʆʢʥʦ ʥʘʩʪʨʦʡʢʠ ʩʦʩʪʘʚʘ ʩʣʦʝʚ ʩ ʟʘʛʨʫʞʝʥʥʳʤ ALX -ʬʘʡʣʦʤ 

ʇʨʠ ʵʪʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʛʨʫʞʘʝʪʩʷ RLZ-ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʥʘ 

ʜʘʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. ʆʥ ʧʦʷʚʠʪʩʷ ʚ ʩʧʠʩʢʝ ʬʘʡʣʦʚ ʥʘ ʚʢʣʘʜʢʝ çʈʝʣʴʝʬè (ʈʠʩ. 14): 

 

ʈʠʩ. 14. ʆʢʥʦ ʥʘʩʪʨʦʡʢʠ ʩʦʩʪʘʚʘ ʩʣʦʝʚ ʩ ʟʘʛʨʫʞʝʥʥʳʤ RLZ -ʬʘʡʣʦʤ 

ʊʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʚ ʦʢʥʦ ʢʘʨʪʳ ʠ, ʚʨʘʱʘʷ ʢʦʣʝʩʦ ʤʳʰʠ ʠʣʠ ʠʩʧʦʣʴʟʫʷ 

ʣʫʧʫ , ʫʚʝʣʠʯʠʪʴ ʤʘʩʰʪʘʙ ʢʘʨʪʳ ʜʦ ʧʦʷʚʣʝʥʠʷ ʦʙʣʘʢʘ ʪʦʯʝʢ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ (): 

 

ʈʠʩ. 15. ʆʢʥʦ ʢʘʨʪʳ ʩ ʦʙʣʘʢʦʤ ʪʦʯʝʢ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ 



ʇʈʆɻʈɸʄʄɸ çʇʆʃʀʉʂɸʅ-FMè. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 13 

 

ʏʪʦʙʳ ʫʚʠʜʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚ ʧʣʘʥʦʚʦʤ ʦʢʥʝ ʢʘʨʪʳ ʠ ʧʦʜʩʯʠʪʘʪʴ ʯʠʩʣʦ 

ʥʘʡʜʝʥʥʳʭ ʩʪʚʦʣʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʪʴ ʵʪʠ ʦʙʲʝʢʪʳ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʬʠʣʴʪʨʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʘʞʤʠʪʝ ʛʦʨʷʯʫʶ ʢʣʘʚʠʰʫ çF9è. ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ 

çɺʳʙʦʨʢʘè (ʈʠʩ. 16): 

 

ʈʠʩ. 16. ʆʢʥʦ çɺʳʙʦʨʢʘè 

ʇʦ ʢʥʦʧʢʝ  ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʥʘʩʪʨʦʡʢʠ ʬʠʣʴʪʨʘ (ʈʠʩ. 17): 

 

ʈʠʩ. 17. ʆʢʥʦ ʥʘʩʪʨʦʡʢʠ ʬʠʣʴʪʨʘ 



ʇʈʆɻʈɸʄʄɸ çʇʆʃʀʉʂɸʅ-FMè. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 14 

 

ʇʦ ʢʥʦʧʢʝ çʆʙʲʝʢʪè ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʟʘʜʘʥʠʷ ʦʙʲʝʢʪʘ ʜʣʷ ʧʦʤʝʱʝʥʠʷ ʚ ʚʳʙʦʨʢʫ. 

ɿʘʜʘʡʪʝ ʢʦʜ ʦʙʲʝʢʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʪʚʦʣʫ ʜʝʨʝʚʘ (53511000), ʠ ʝʛʦ ʪʠʧ (ʈʠʩ. 18): 

 

ʈʠʩ. 18. ʆʢʥʦ ʟʘʜʘʥʠʷ ʦʙʲʝʢʪʘ ʜʣʷ ʧʦʤʝʱʝʥʠʷ ʚ ʚʳʙʦʨʢʫ 

ɺʳʙʨʘʥʥʳʡ ʦʙʲʝʢʪ ʜʦʙʘʚʠʪʩʷ ʚ ʦʢʥʦ ʬʠʣʴʪʨʘʮʠʠ ʚ ʩʧʠʩʦʢ ʦʙʲʝʢʪʦʚ, ʠ ʧʦ ʢʥʦʧʢʝ 

çʇʨʠʤʝʥʠʪʴè ʚʩʝ ʦʙʲʝʢʪʳ ʩ ʫʢʘʟʘʥʥʳʤ ʢʦʜʦʤ ʠ ʪʠʧʦʤ ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʥʘ ʢʘʨʪʝ (ʈʠʩ. 19): 

 

ʈʠʩ. 19. ʆʢʥʦ ʢʘʨʪʳ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʩʪʚʦʣʘʤʠ ʜʝʨʝʚʴʝʚ 

ɺ ʦʢʥʝ ʚʳʙʦʨʢʠ ʦʪʦʙʨʘʟʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʈʠʩ. 20): 




