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 ɭɱɟɬ ɩɪɨɛ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢν 
 ɜɜɨɞ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɟɡɭɥɶɬɚɬɚɯ ɯɢɦɢɱɟ-

ɫɤɨɝɨ ɚɧɚɥɢɡɚ ɤɚɱɟɫɬɜɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢν 
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɚɫɩɨɪɬɨɜ ɤɚɱɟɫɬɜɚ ɢ ɞɪɭ-

ɝɢɯ ɨɬɱɟɬɧɵɯ ɞɨɤɭɦɟɧɬɨɜν 
 ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ ɫ Ʌɂɋ «ɏɢɦɢɤ-

Ⱥɧɚɥɢɬɢɤ. 
ȺɊɆ ɪɭɤɨɜɨɞɢɬɟɥɹ: 
 ɜɢɡɭɚɥɢɡɚɰɢɹ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɤɥɸɱɟɜɵɦ 

ɩɨɤɚɡɚɬɟɥɹɦ  
 ɚɧɚɥɢɡ ɞɢɫɥɨɤɚɰɢɢ ɩɨɪɨɠɧɢɯ ɢ ɝɪɭɠɟɧ-

ɧɵɯ ɜɚɝɨɧ-ɰɢɫɬɟɪɧ (ɜɩɥɨɬɶ ɞɨ ɩɨɬɪɟɛɢɬɟɥɹ) 
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɟɟɫɬɪɨɜ ɢ ɞɪɭɝɢɯ ɨɬɱɟɬ-

ɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 
 

ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ȈȕȈȓȐȏ ȌȈȕȕȣȝ 

ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɪɚɡɜɢɬɢɹ Ⱥɂɋ 
ɫɤɥɚɞɚ ɦɟɬɚɧɨɥɚ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɢ Business Intelligence – OLAP, Data 
Mining – ɞɥɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ ɢ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟ-
ɲɟɧɢɣ. 

ɉɪɢɦɟɪɨɦ ɬɚɤɨɣ ɮɭɧɤɰɢɢ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟ-
ɧɢɟ ɩɪɨɝɧɨɡɚ ɧɚ ɩɨɹɜɥɟɧɢɟ ɞɟɮɟɤɬɨɜ ɜɚɝɨɧɨɜ-
ɰɢɫɬɟɪɧ (ɨɬɤɭɞɚ ɱɚɳɟ ɩɪɢɯɨɞɹɬ ɞɟɮɟɤɬɧɵɟ ɰɢ-
ɫɬɟɪɧɵ, ɤɚɤɢɟ ɬɢɩɵ ɞɟɮɟɤɬɨɜ ɢ ɬ.ɞ.) ɢ ɞɚɥɶɧɟɣɲɢɣ 
ɡɚɤɚɡ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɪɟɦɨɧɬɨɜ ɧɚ ɨɫ-
ɧɨɜɚɧɢɢ ɫɨɫɬɚɜɥɟɧɧɨɝɨ ɩɪɨɝɧɨɡɚ. ɉɨɞɞɟɪɠɤɚ ɩɪɢ-
ɧɹɬɢɹ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɭɬɟɦ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɤɥɸɱɟɜɵɦ 
ɩɨɤɚɡɚɬɟɥɹɦ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɨɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɢ ɨɬɝɪɭɡɤɢ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ, ɫɨɫɬɨɹɧɢɟ ɫɤɥɚɞɚ, 
ɧɚɥɢɱɢɟ ɢ ɫɨɫɬɨɹɧɢɟ ɩɚɪɤɚ ɰɢɫɬɟɪɧ ɢ ɩɪ.), ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ ɢɧɬɟɥɥɟɤɬɭ-
ɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ [5]. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚ-

ɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɫɤɥɚɞɚ ɦɟɬɚɧɨɥɚ ɩɨɡɜɨɥɢɥɚ ɩɪɨ-
ɜɟɫɬɢ ɤɨɦɩɥɟɤɫɧɭɸ ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɈɈɈ «ɋɢɛɦɟɬɚɯɢɦ». ɉɨɫɪɟɞɫɬɜɨɦ ɜɧɟɞɪɺɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢ ɡɚ ɫɱɺɬ ɢɧɬɟɝɪɚɰɢɢ ɫ 
ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɫɢɫɬɟɦɚɦɢ ɫɬɚɥɨ 

ɜɨɡɦɨɠɧɨ ɬɨɱɧɨ ɨɰɟɧɢɜɚɬɶ ɜɵɪɚɛɨɬɤɭ ɝɨɬɨɜɨɣ 
ɩɪɨɞɭɤɰɢɢ, ɦɨɳɧɨɫɬɢ ɩɨ ɟɺ ɨɬɝɪɭɡɤɟ, ɡɚɩɚɫɵ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɺɧɧɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɢ ɜɵɹɜɥɟɧɵ 
ɧɟɞɨɡɚɝɪɭɠɟɧɧɵɟ ɦɨɳɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɭɱɚɫɬ-
ɤɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɫɞɟɪɠɢɜɚɸɳɢɟ 
ɧɚɪɚɳɢɜɚɧɢɟ ɦɨɳɧɨɫɬɟɣ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɟɤɬɚ ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɩɨɜɵ-
ɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɩɪɨɡɪɚɱɧɨɫɬɢ ɛɢɡɧɟɫ-
ɩɪɨɰɟɫɫɨɜ, ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɩɥɚɧɢɪɨɜɚɧɢɹ, 
ɫɧɢɠɟɧɢɟ ɜɪɟɦɟɧɢ ɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɟ (ɜ ɬɨɦ ɱɢɫɥɟ ɫɨ ɫɬɨɪɨɧɧɢɦɢ ɨɪɝɚɧɢɡɚɰɢ-
ɹɦɢ), ɫɧɢɠɟɧɢɟ ɜɪɟɦɟɧɢ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɫɨɩɪɨɜɨ-
ɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɢ ɡɚɹɜɨɤ. 
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ȼɜɟɞɟɧɢɟ 
Ⱦɥɹ ɪɟɲɟɧɢɹ ɲɢɪɨɤɨɝɨ ɤɥɚɫɫɚ ɡɚɞɚɱ, ɧɚɩɪɢ-

ɦɟɪ, ɜ ɥɟɫɧɨɣ ɨɬɪɚɫɥɢ, ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ, ɜ ɷɤɨ-
ɥɨɝɢɱɟɫɤɨɦ ɦɨɧɢɬɨɪɢɧɝɟ ɢ ɬ.ɞ., ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɟ-
ɡɭɥɶɬɚɬɵ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧ-
ɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ (ȾɁɁ) ɢɡ ɤɨɫɦɨɫɚ. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨ-

ɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɫ ɲɢɪɨɤɢɦ ɧɚɛɨɪɨɦ ɮɭɧɤɰɢɣ 
ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɞɚɧɧɵɯ ȾɁɁ. ɒɢ-
ɪɨɤɨ ɢɡɜɟɫɬɧɵ ɬɚɤɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟ-
ɦɵ, ɤɚɤ ERDAS, ENVI ɢ ɞɪ., ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɟ ɧɚ 
ɤɨɦɦɟɪɱɟɫɤɨɣ ɨɫɧɨɜɟ, ɚ ɬɚɤɠɟ ɧɟɤɨɦɦɟɪɱɟɫɤɨɟ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ (ɉɈ) MultiSpec. Ɇɧɨɝɢɟ 
ɫɨɜɪɟɦɟɧɧɵɟ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ (Ƚɂɋ) 
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ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ 
ɪɚɫɬɪɨɜɵɯ ɞɚɧɧɵɯ (ɤɨɦɦɟɪɱɟɫɤɢɟ ArcGIS, MapIn-
fo, ɧɟɤɨɦɦɟɪɱɟɫɤɢɟ QGIS (GRASS), SAGA ɢ ɞɪ.). 

ɋɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ ȾɁɁ ɩɨɫɬɚɜɥɹɸɬ ɞɚɧ-
ɧɵɟ, ɤɨɬɨɪɵɟ ɧɚɪɹɞɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɥɚɫɫɢɱɟ-
ɫɤɢɯ ɦɟɬɨɞɨɜ ɬɪɟɛɭɸɬ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɦɟɬɨɞɨɜ 
ɢ ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɞɚɧɧɵɯ. 
ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ, ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɫ-
ɲɢɪɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɨɛ-
ɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ȾɁɁ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɉɈ. 

 
ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫ-

ɩɟɱɟɧɢɹ 
ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚ-

ɧɟɧɧɵɯ ɤɨɦɦɟɪɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ ɞɥɹ ɨɛɪɚɛɨɬɤɢ 
ɞɚɧɧɵɯ ȾɁɁ ɩɪɢɜɟɞɟɧ ɜ Д1Ж. ɇɚ ɤɚɮɟɞɪɟ ɜɵɱɢɫɥɢ-
ɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɂɧɫɬɢɬɭɬɚ ɤɢɛɟɪɧɟɬɢɤɢ Ɍɉɍ 
ɢɦɟɸɬɫɹ ɥɢɰɟɧɡɢɢ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ERDAS Im-
agine ɢ ArcGIS. 

ɉɪɨɝɪɚɦɦɧɵɣ ɩɚɤɟɬ ERDAS Imagine ɫɨɱɟɬɚɟɬ 
ɜ ɫɟɛɟ ɮɭɧɤɰɢɢ ɪɚɫɬɪɨɜɨɣ ɢ ɜɟɤɬɨɪɧɨɣ Ƚɂɋ ɢ ɫɢ-
ɫɬɟɦɵ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ, ɨɪɢɟɧɬɢɪɨ-
ɜɚɧɧɨɣ ɧɚ ɞɚɧɧɵɟ ɚɷɪɨ- ɢ ɤɨɫɦɢɱɟɫɤɢɯ ɫɴɟɦɨɤ. 

ȼ ERDAS IMAGINE ɪɟɚɥɢɡɨɜɚɧɵ ɦɟɬɨɞɵ ɤɨɪ-
ɪɟɤɰɢɢ ɢ ɭɥɭɱɲɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɨɫɧɨɜɧɵɟ ɦɟ-
ɬɨɞɵ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɞɚɧɧɵɯμ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ 
(ISODATA), ɦɢɧɢɦɚɥɶɧɨɝɨ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɫɫɬɨ-
ɹɧɢɹ, ɪɚɫɫɬɨɹɧɢɹ Ɇɚɯɚɥɚɧɨɛɢɫɚ, ɦɟɬɨɞ ɩɚɪɚɥɥɟɥɟ-
ɩɢɩɟɞɨɜ, ɦɟɬɨɞ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ Д1Ж. 
ERDAS Imagine ɪɚɛɨɬɚɟɬ ɫ ɛɢɛɥɢɨɬɟɤɨɣ GDAL. 
GDAL – ɷɬɨ ɛɢɛɥɢɨɬɟɤɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɛɨɥɟɟ ɱɟɦ 
1β0 ɪɚɫɬɪɨɜɵɦɢ ɝɟɨɝɪɚɮɢɱɟɫɤɢɦɢ ɮɨɪɦɚɬɚɦɢ 
ɮɚɣɥɨɜ ɞɚɧɧɵɯ, ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɨɦ ɫ ɨɬɤɪɵɬɵɦ 
ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ [2].  

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ, ɬɟɦɚɬɢɱɟɫɤɢɟ ɫɥɨɢ, 
ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ȾɁɁ, ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ 
ɚɧɚɥɢɡɚ ɜ Ƚɂɋ, ɩɨɷɬɨɦɭ ɞɥɹ ɤɨɧɟɱɧɵɯ ɩɨɥɶɡɨɜɚ-
ɬɟɥɟɣ, ɧɟ ɡɚɧɢɦɚɸɳɢɯɫɹ ɩɨɫɬɨɹɧɧɨɣ ɭɝɥɭɛɥɟɧɧɨɣ 
ɨɛɪɚɛɨɬɤɨɣ ɞɚɧɧɵɯ ȾɁɁ, ɛɨɥɟɟ ɭɞɨɛɧɨ, ɤɨɝɞɚ ɚɥ-
ɝɨɪɢɬɦɵ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɜɫɬɪɨɟɧɵ ɜ ɢɫ-
ɩɨɥɶɡɭɟɦɭɸ Ƚɂɋ. Ʉɪɨɦɟ ɬɨɝɨ ɨɬɩɚɞɚɟɬ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɜ ɢɡɭɱɟɧɢɢ ɞɜɭɯ ɪɚɡɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨ-
ɞɭɤɬɨɜ. 

ȼ Ƚɂɋ ArcGIS ɪɟɚɥɢɡɨɜɚɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟ-
ɫɬɜɨ ɚɥɝɨɪɢɬɦɨɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɢ ɚɧɚɥɢɬɢɱɟ-
ɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɚɫɬɪɨɜɵɯ ɞɚɧɧɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɦɟɬɨɞɵ ɤɥɚɫɫɢɮɢɤɚɰɢɢμ ɤɥɚɫɬɟɪɧɵɣ ɢ ɦɚɤɫɢɦɚɥɶ-
ɧɨɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ.  

Ɇɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɤɨɦ-
ɦɟɪɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɪɨɮɟɫ-
ɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟ-
ɧɢɢ ɬɪɟɛɭɸɬ ɨɬ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɢɨɛɪɟ-
ɬɟɧɢɹ ɥɢɰɟɧɡɢɨɧɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɫɬɨɢɦɨɫɬɶ ɤɨɬɨɪɨ-
ɝɨ ɜɵɫɨɤɚ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹ-
ɟɦɨɝɨ ɉɈ ɡɚɱɚɫɬɭɸ ɫɪɚɜɧɢɦɵ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ 
ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɤɨɦɦɟɪɱɟɫɤɢɯ 
ɫɢɫɬɟɦ. ɇɚɩɪɢɦɟɪ, ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨ-
ɝɪɚɦɦɧɵɣ ɩɚɤɟɬ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɢɧɬɟɪɚɤ-

ɬɢɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɦɭɥɶɬɢɫɩɟɤɬɪɚɥɶɧɵɯ ɢ ɝɢɩɟɪ-
ɫɩɟɤɬɪɚɥɶɧɵɯ ɫɧɢɦɤɨɜ MultiSpeɫ ɫɨɞɟɪɠɢɬ ɫɬɚɧ-
ɞɚɪɬɧɵɣ ɧɚɛɨɪ ɦɟɬɨɞɨɜ ɞɥɹμ 

 ɢɦɩɨɪɬɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ 
ɪɚɡɧɵɯ ɮɨɪɦɚɬɨɜν 

 ɹɪɤɨɫɬɧɨɣ ɤɨɪɪɟɤɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɩɨ-
ɫɬɪɨɟɧɢɟ ɝɢɫɬɨɝɪɚɦɦν 

 ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɡɚɞɚɧɧɭɸ ɫɢɫɬɟɦɭ 
ɤɨɨɪɞɢɧɚɬ ɢ ɞɪ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɞɜɚ ɚɥɝɨɪɢɬɦɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 
ɛɟɡ ɨɛɭɱɟɧɢɹμ 

 ɚɥɝɨɪɢɬɦ ɛɵɫɬɪɨɝɨ ɜɵɞɟɥɟɧɢɹ ɤɥɚɫɬɟɪɨɜ, 
ɤɨɬɨɪɵɣ ɩɪɢɝɨɞɟɧ ɞɥɹ ɛɵɫɬɪɨɝɨ, ɨɞɧɨɲɚɝɨɜɨɝɨ 
ɪɚɡɞɟɥɟɧɢɹ ɦɧɨɝɨɡɨɧɚɥɶɧɨɝɨ ɫɧɢɦɤɚ ɧɚ ɩɪɨɫɬɪɚɧ-
ɫɬɜɟɧɧɨ ɨɞɧɨɪɨɞɧɵɟ ɨɛɥɚɫɬɢ (ɤɥɚɫɬɟɪɢɡɚɰɢɢ)ν 

 ɢɧɬɟɪɜɚɥɶɧɵɣ ɚɥɝɨɪɢɬɦ ISτDATA. 
ɉɪɢ ɷɬɨɦ ɫɩɢɫɨɤ ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɫ ɨɛɭɱɟɧɢɟɦ ɲɢɪɟ, ɱɟɦ ɭ ɫɬɚɧ-
ɞɚɪɬɧɨɝɨ ɩɚɤɟɬɚ ȿRDAS Imagine, ɢ ɩɪɟɞɫɬɚɜɥɟɧ 
ɚɥɝɨɪɢɬɦɚɦɢ, ɪɟɚɥɢɡɭɸɳɢɦɢ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵμ 

 ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹν 
 ɥɢɧɟɣɧɨɝɨ ɞɢɫɤɪɢɦɢɧɚɧɬɧɨɝɨ ɚɧɚɥɢɡɚ 

Ɏɢɲɟɪɚ – ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ ɡɧɚɱɟ-
ɧɢɹɦɢ ɹɪɤɨɫɬɢ ɜ ɪɚɡɧɵɯ ɫɩɟɤɬɪɚɥɶɧɵɯ ɡɨɧɚɯ, ɝɪɚ-
ɧɢɰɚ ɦɟɠɞɭ ɤɥɚɫɫɚɦɢ ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɩɨɥɟ ɩɪɢ-
ɡɧɚɤɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɥɢɧɟɣɧɨɣν 

 ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹν 
 ɫɩɟɤɬɪɚɥɶɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɤɥɚɫɫɢɮɢ-

ɤɚɰɢɢ ECHO (Extraction and Classification of Ho-
mogeneous Objects) – ɭɱɢɬɵɜɚɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɫɩɟɤ-
ɬɪɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɧɢɦɤɚ, ɧɨ ɢ ɩɪɨɫɬɪɚɧ-
ɫɬɜɟɧɧɚɹ ɨɞɧɨɪɨɞɧɨɫɬɶ ɫɨɡɞɚɜɚɟɦɵɯ ɤɥɚɫɫɨɜν 

 ɦɟɬɨɞ ɫɩɟɤɬɪɚɥɶɧɨɣ ɤɨɪɪɟɥɹɰɢɢ SAε 
(Spectral Angle Mapper); 

 ɦɟɬɨɞɵ «ɫɪɚɜɧɟɧɢɹ ɮɢɥɶɬɪɚ». 
ɉɨɫɥɟɞɧɢɟ ɞɜɚ ɦɟɬɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɤɥɚɫ-

ɫɢɮɢɤɚɰɢɢ ɝɢɩɟɪɫɩɟɤɬɪɚɥɶɧɵɯ ɫɧɢɦɤɨɜ [1]. 
Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɟ 

ɨɬɤɪɵɬɵɟ ɝɢɛɪɢɞɧɵɟ Ƚɂɋ ɫ ɪɚɡɜɢɬɵɦɢ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɨɛɪɚɛɨɬɤɢ ɪɚɫɬɪɨɜɵɯ 
ɢɡɨɛɪɚɠɟɧɢɣ. 

Ƚɂɋ GRASS - ɨɬɤɪɵɬɚɹ ɦɨɞɭɥɶɧɚɹ ɫɢɫɬɟɦɚ, 
ɩɨɡɜɨɥɹɸɳɚɹ ɩɪɨɜɨɞɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɣ ɚɧɚ-
ɥɢɡ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɧɚ ɛɚɡɟ ɪɚɫɬɪɨɜɵɯ ɞɚɧɧɵɯ, 
ɩɪɟɞɨɫɬɚɜɥɹɸɳɚɹ ɞɨɫɬɭɩ ɤ ɛɨɥɟɟ ɱɟɦ γ00 ɦɨɞɭɥɹɦ 
ɞɥɹ ɪɚɛɨɬɵ ɫ ɞɜɭɯɦɟɪɧɵɦɢ ɢ ɬɪɟɯɦɟɪɧɵɦɢ ɜɟɤ-
ɬɨɪɧɵɦɢ ɢ ɪɚɫɬɪɨɜɵɦɢ ɞɚɧɧɵɦɢ. ɉɨ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɵɦ ɜɨɡɦɨɠɧɨɫɬɹɦ ɫɪɚɜɧɢɦɚ ɫ ɩɪɨɞɭɤɬɨɦ 
ESRI ArcGIS ɭɪɨɜɧɹ ArcInfo ДγЖ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ 
ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɪɚɫɬɪɚɦɢ ɹɜɥɹɸɬɫɹ 
ɦɨɞɭɥɢ ɩɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɟɣ,- ɚɧɚɥɢɡɚ ɥɢɧɢɢ ɜɢ-
ɞɢɦɨɫɬɢ, ɧɚɥɨɠɟɧɢɹ ɤɚɪɬ, ɛɭɮɟɪɢɡɚɰɢɢ ɪɚɫɬɪɨɜ ɢ 
ɞɪν 

ȼ GRASS ɩɪɟɞɥɚɝɚɸɬɫɹ ɦɟɬɨɞɵ ɤɥɚɫɫɢɮɢɤɚ-
ɰɢɢμ 

 ɛɟɡ ɨɛɭɱɟɧɢɹ (ɢ ɦɟɬɨɞ ɤɥɚɫɬɟɪɢɡɚɰɢɢ)ν 
 ɫ ɨɛɭɱɟɧɢɟɦ (ɦɟɬɨɞ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɚɜ-

ɞɨɩɨɞɨɛɢɹ, ɦɟɬɨɞ SMAP, ɦɟɬɨɞ Ɇɚɯɚɥɚɧɨɛɢɫɚ). 



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
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GRASS ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɛɨɬɭ ɫ GDAL. ɋɜɹɡɚɧ-
ɧɚɹ ɫ GDȺL ɛɢɛɥɢɨɬɟɤɚ ɈGR ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɞɥɹ ɪɚɛɨɬɵ ɫ 70 ɜɟɤɬɨɪɧɵɦɢ ɮɨɪɦɚɬɚɦɢ 
ɞɚɧɧɵɯ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ GRASS ɢɦɟɟɬ ɧɟ-
ɞɨɫɬɚɬɨɱɧɨ ɭɞɨɛɧɵɣ ɢɧɬɟɪɮɟɣɫ. 

QGIS – ɨɬɤɪɵɬɚɹ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɚɹ Ƚɂɋ ɫ 
ɭɞɨɛɧɵɦ ɝɪɚɮɢɱɟɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ. Ⱦɚɧɧɚɹ Ƚɂɋ 
ɪɚɛɨɬɚɟɬ ɫ ɛɢɛɥɢɨɬɟɤɨɣ GeoTools ɢ ɩɨɡɜɨɥɹɟɬ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɦɨɳɧɵɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ GRASS. ɇɚ 
ɪɢɫɭɧɤɟ 1 ɩɪɢɜɟɞɟɧɨ ɪɚɛɨɱɟɟ ɨɤɧɨ Ƚɂɋ QGIS [2]. 

 
Ɋɢɫ. 1. Ɋɚɛɨɱɟɟ ɨɤɧɨ Ƚɂɋ QGIS 

 
Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ QGIS ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɲɢ-

ɪɟɧɚ ɩɪɢ ɩɨɦɨɳɢ ɫɨɡɞɚɧɢɹ ɦɨɞɭɥɟɣ ɧɚ ɋ++ ɢɥɢ 
Ɋythɨn. 

SAGA (System for Automated Geoscientific 
Analyses) – ɷɬɨ ɨɬɤɪɵɬɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟ-
ɧɢɟ Ƚɂɋ, ɫ ɛɨɝɚɬɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɩɨ ɨɛɪɚɛɨɬ-
ɤɟ ɪɚɫɬɪɨɜɵɯ ɢ ɜɟɤɬɨɪɧɵɯ ɞɚɧɧɵɯ. ɗɬɨ ɉɈ ɪɟɚɥɢ-
ɡɨɜɚɧɨ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C++ ɢ ɢɦɟɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤ-
ɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ [3]. 

Ɏɭɧɤɰɢɢ ɚɧɚɥɢɡɚ ɪɚɫɬɪɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢɣ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ SAGA ɜɟɫɶɦɚ ɲɢɪɨɤɨ. ȼ 
ɱɚɫɬɧɨɫɬɢ, ɩɪɟɞɥɚɝɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɞɚɧɧɵɯμ 

 ɛɟɡ ɨɛɭɱɟɧɢɹ (CХЮЬЭОЫ AЧКХвЬТЬ ПШЫ GЫТНЬ)ν 
 ɫ ɨɛɭɱɟɧɢɟɦ (SЮЩОЫЯТЬОН CХКЬЬТПТМКЭТШЧ)ν 
 ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɟɪɟɜɶɟɜ ɪɟɲɟɧɢɣ (Deci-

sion Tree). 
Ⱦɚɧɧɨɟ ɉɈ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɜɟɤɬɨɪɧɵɦɢ ɢ ɪɚɫɬɪɨɜɵɦɢ ɮɨɪɦɚɬɚɦɢ ɮɚɣɥɨɜ, 
ɨɛɟɫɩɟɱɢɜɚɟɦɵɦɢ ɛɢɛɥɢɨɬɟɤɚɦɢ GDAL ɢ OGR.  

Ɋɨɫɬ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɉɈ SAGA ɫɜɹɡɚɧ ɫ ɬɟɦ, 
ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ 
ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ. ɇɚ ɪɢɫɭɧɤɟ β ɩɪɢɜɟɞɟɧɨ ɪɚɛɨɱɟɟ 
ɨɤɧɨ Ƚɂɋ SAGA. 

 
Ɋɢɫ. β. Ɋɚɛɨɱɟɟ ɨɤɧɨ Ƚɂɋ SAGA 

 
ȼɨɡɦɨɠɧɨ ɫɜɹɡɵɜɚɧɢɟ API ɢ ɦɨɞɭɥɟɣ SAGA ɫ 

ɬɚɤɢɦɢ ɹɡɵɤɚɦɢ ɤɚɤ Tcl, Perl, Python, 
Java, C#, R [3]. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɤɪɵɬɨɝɨ ɉɈ ɨɛɥɟɝɱɚɟɬ ɢ 

ɭɫɤɨɪɹɟɬ ɪɚɡɪɚɛɨɬɤɭ ɫɨɛɫɬɜɟɧɧɵɯ ɦɨɞɭɥɟɣ ɪɚɫɲɢ-
ɪɟɧɢɹ. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɨɬɤɪɵɬɨɝɨ ɉɈ, ɩɨɡ-
ɜɨɥɹɸɳɟɝɨ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶ ɤɨɩɢɢ ɢ 
ɩɪɨɢɡɜɨɞɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ, ɩɨɤɚɡɚɥ, ɱɬɨ 
ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɛɨɬɭ ɫ 
ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɪɚɫɬɪɨɜɵɯ ɮɨɪɦɚɬɨɜμ TIFF, 
GeoTiff, IMG, JPEG, GIF, PNG ɢ ɞɪ., ɫɪɚɜɧɢɦɵ ɩɨ 
ɪɟɚɥɢɡɨɜɚɧɧɵɦ ɦɟɬɨɞɚɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɞɚɧɧɵɯ 
ȾɁɁ ɢ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɹɬɶ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɨɛɫɬɜɟɧ-
ɧɵɯ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ȾɁɁ ɦɨɠɟɬ ɛɵɬɶ 
ɜɵɛɪɚɧɚ Ƚɂɋ SAGA ɢɥɢ QGIS, ɤɨɬɨɪɵɟ ɫɨɱɟɬɚɸɬ 
ɩɪɟɢɦɭɳɟɫɬɜɚ Ƚɂɋ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɛɪɚɛɨɬɤɢ 
ɮɚɣɥɨɜ ɪɚɫɬɪɨɜɵɯ ɮɨɪɦɚɬɨɜ, ɢɦɟɸɬ ɭɞɨɛɧɵɣ ɢɧ-
ɬɟɪɮɟɣɫ ɢ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɦɢɪɨɜɵɦ ɫɨɨɛɳɟ-
ɫɬɜɨɦ ɪɚɡɪɚɛɨɬɱɢɤɨɜ. 
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