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ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɚɧɚɥɢɡ ɞɢɧɚɦɢɤɢ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ɥɟɫɚ ɩɪɢɜɥɟɤɚɟɬ ɤ 

ɫɟɛɟ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɜ ɫɜɹɡɢ ɫ ɩɪɨɛɥɟɦɨɣ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ. 

ȼɵɫɨɤɨɝɨɪɧɵɟ ɥɟɫɚ ɫɨɨɛɳɟɫɬɜɚ ɹɜɥɹɸɬɫɹ ɢɞɟɚɥɶɧɵɦ ɨɛɴɟɤɬɨɦ ɞɥɹ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɚɤɰɢɢ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɨɟ ɫɦɟɳɟɧɢɟ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɥɟɫɨɜ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɨɞɧɨ ɢɡ ɜɨɡɦɨɠɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɝɥɨɛɚɥɶɧɨɝɨ ɩɨɬɟɩɥɟɧɢɹ ɢ 

ɫɜɹɡɚɧɧɨ ɫ ɬɟɦ, ɱɬɨ ɥɟɫɧɵɟ ɫɨɨɛɳɟɫɬɜɚ ɧɚ ɜɟɪɯɧɟɦ ɩɪɟɞɟɥɟ ɫɜɨɟɝɨ ɩɪɨɢɡɪɚɫɬɚɧɢɹ 

ɧɚɯɨɞɹɬɫɹ ɜ ɛɨɥɟɟ ɠɟɫɬɤɢɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɧɚɱɢɧɚɸɬ ɪɚɧɶɲɟ 

ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɨɨɛɳɟɫɬɜɚɦɢ, 

ɩɪɨɢɡɪɚɫɬɚɸɳɢɦɢ ɜ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ [1]. 

Ƚɥɨɛɚɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ ɫɞɜɢɝɚɦ 

ɝɪɚɧɢɰ ɥɟɫɨɪɚɫɬɢɬɟɥɶɧɵɯ ɡɨɧ ɢ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɢɡɦɟɧɟɧɢɸ ɫɨɫɬɚɜɚ ɥɟɫɧɵɯ 

ɫɨɨɛɳɟɫɬɜ.  

ɍɤɚɡɚɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɧɚɡɟɦɧɵɯ ɷɤɨɫɢɫɬɟɦɚɯ ɧɚ ɨɛɲɢɪɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ 

ɦɨɠɧɨ ɢɫɫɥɟɞɨɜɚɬɶ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ. 

Ɉɞɧɨɣ ɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ ɢɡ ɤɨɫɦɨɫɚ ɜ ɨɩɬɢɱɟɫɤɨɦ 

ɞɢɚɩɚɡɨɧɟ ɹɜɥɹɟɬɫɹ ɫɟɪɢɹ ɫɩɟɤɬɪɨɪɚɞɢɨɦɟɬɪɨɜ LANDSAT, ɨɬɤɪɵɜɲɚɹ ɧɨɜɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɤɚɪɬɢɪɨɜɚɧɢɹ ɢ ɦɨɧɢɬɨɪɢɧɝɚ ɥɟɫɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɨɛɧɚɪɭɠɟɧɢɹ ɡɨɧ 

ɩɪɢɪɨɞɧɵɯ ɢ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɥɟɫɧɨɣ ɩɨɤɪɨɜ. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ 

ɢ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɨɟ ɪɚɡɪɟɲɟɧɢɟ ɫɩɟɤɬɪɨɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦ (LANDSAT-

TM/ETM+/OLI) ɩɨɡɜɨɥɹɸɬ ɩɪɨɜɨɞɢɬɶ ɫɪɟɞɧɟɦɚɫɲɬɚɛɧɨɟ ɤɚɪɬɢɪɨɜɚɧɢɟ ɥɟɫɧɵɯ 

ɬɟɪɪɢɬɨɪɢɣ. ȼɪɟɦɟɧɧɨɟ ɩɨɤɪɵɬɢɟ ɫ 1984 ɝ ɩɨ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɡɜɨɥɹɟɬ 

ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɞɢɧɚɦɢɤɭ ɩɪɨɢɫɯɨɞɹɳɢɯ ɩɪɨɰɟɫɫɨɜ [2]. 

Ⱥɧɚɥɢɡ ɞɢɧɚɦɢɤɢ ɥɟɫɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɢɯ ɬɟɦɚɬɢɱɟɫɤɨɟ ɤɚɪɬɢɪɨɜɚɧɢɟ ɢ 

ɦɨɧɢɬɨɪɢɧɝ ɬɪɟɛɭɸɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ, 

ɩɨɥɭɱɟɧɧɵɯ ɤɚɤ ɜ ɨɩɬɢɱɟɫɤɨɣ, ɬɚɤ ɢ ɜ ɦɢɤɪɨɜɨɥɧɨɜɨɣ ɱɚɫɬɹɯ ɫɩɟɤɬɪɚ. 

ȼ ɪɹɞɟ ɩɭɛɥɢɤɚɰɢɣ ɭɫɬɚɧɨɜɥɟɧɨ ɩɪɨɧɢɤɧɨɜɟɧɢɟ ɞɪɟɜɟɫɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 

ɜ ɡɨɧɭ ɬɭɧɞɪɵ ɧɚ ɜɵɫɨɬɧɨɣ ɝɪɚɧɢɰɟ ɥɟɫɚ, ɚ ɬɚɤɠɟ ɜɨɡɪɚɫɬɚɧɢɟ ɫɨɦɤɧɭɬɨɫɬɢ 
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ɩɪɢɬɭɧɞɪɨɜɵɯ ɥɟɫɨɜ ɢ ɭɜɟɥɢɱɟɧɢɟ ɪɚɞɢɚɥɶɧɨɝɨ ɩɪɢɪɨɫɬɚ ɞɟɪɟɜɶɟɜ ɜ ɩɨɫɥɟɞɧɢɟ 

ɞɟɫɹɬɢɥɟɬɢɹ [1; 3; 4]. Ɏɚɤɬɵ ɩɨɞɴɟɦɚ ɥɟɫɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɜ ɤɨɧɰɟ XX – ɧɚɱɚɥɟ 

XXI ɜɟɤɨɜ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɧɚ ɍɪɚɥɟ [5], ɜ Ⱥɥɶɩɚɯ [7], ɜ ɜɵɫɨɤɨɝɨɪɶɹɯ Ʉɚɧɚɞɵ 

ɢ ɋɒȺ [8; 9] ɢ Ʉɭɡɧɟɰɤɨɦ Ⱥɥɚɬɚɭ [6].  

ɐɟɥɶ ɪɚɛɨɬɵ ɩɪɨɢɡɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɞɢɧɚɦɢɤɢ ɞɪɟɜɨɫɬɨɟɜ ɜ 

ɷɤɨɬɨɧɟ ɝɨɪɧɨɣ ɥɟɫɨɬɭɧɞɪɵ ɯɪɟɛɬɚ Ȼɨɪɭɫ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 

1. ɞɚɬɶ ɮɢɡɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɩɚɪɤɚ 

«ɒɭɲɟɧɫɤɢɣ ɛɨɪ», ɜɤɥɸɱɚɹ ɯɪɟɛɟɬ Ȼɨɪɭɫ: 

2. ɨɩɢɫɚɬɶ ɞɚɧɧɵɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ ɫɨ ɫɩɭɬɧɢɤɨɜ ɫɟɪɢɢ 

Landsat; 

3. ɩɪɨɢɡɜɟɫɬɢ ɫɛɨɪ ɢ ɨɩɢɫɚɧɢɟ ɞɚɧɧɵɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ 

Ɂɟɦɥɢ ɢ ɞɪɭɝɢɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɚɧɚɥɢɡɚ; 

4. ɩɪɨɢɡɜɟɫɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ; 

5. ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɢ ɞɢɧɚɦɢɤɢ ɷɤɨɬɨɧɚ ɥɟɫɨɬɭɧɞɪɵ ɩɨ 

ɞɚɧɧɵɦ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɢɧɞɟɤɫɚ NDVI (Normalized Difference Vegetation Index). 

ȼɵɹɜɢɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɞɢɧɚɦɢɤɢ ɷɤɨɬɨɧɚ, ɫɜɹɡɢ ɞɢɧɚɦɢɤɢ 

ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɫɨɫɬɚɜɢɬɶ ɩɪɨɝɧɨɡ ɨ ɫɨɫɬɨɹɧɢɢ ɷɤɨɬɨɧɚ ɩɪɢ 

ɫɨɯɪɚɧɟɧɢɢ ɬɟɤɭɳɢɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 
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ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɚ ɞɚɧɚ ɮɢɡɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɢɫɫɥɟɞɭɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɧɚ ɤɨɬɨɪɨɣ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɨɤɚɡɵɜɚɥɢ 

ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɢ ɩɪɨɞɜɢɠɟɧɢɹ ɜɜɟɪɯ ɩɨ ɫɤɥɨɧɭ 

ɞɪɟɜɟɫɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɨɞɧɚɤɨ ɧɚ ɷɬɨ ɜɥɢɹɸɬ ɧɟ ɬɨɥɶɤɨ ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɮɚɤɬɨɪɵ, ɚ ɬɚɤɠɟ ɨɪɨɝɪɚɮɢɱɟɫɤɢɟ ɢ ɚɧɬɪɨɩɨɝɟɧɧɵɟ ɮɚɤɬɨɪɵ, ɬɚɤ ɧɚ ɧɟɤɨɬɨɪɵɯ 

ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɨɬɫɭɬɫɬɜɭɟɬ ɩɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ 

ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɞɜɢɠɟɧɢɟ ɞɪɟɜɟɫɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɜɜɟɪɯ ɩɨ 

ɫɤɥɨɧɭ, ɚ ɬɚɤ ɠɟ ɚɧɬɪɨɩɨɝɟɧɧɵɟ ɮɚɤɬɨɪɵ, ɬɚɤ ɤɚɤ ɬɟɪɪɢɬɨɪɢɹ ɹɜɥɹɟɬɫɹ ɦɟɫɬɨɦ 

ɚɤɬɢɜɧɨɝɨ ɬɭɪɢɡɦɚ, ɢɡ-ɡɚ ɷɬɨɝɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɧɟɪɟɞɤɨ ɜɨɡɧɢɤɚɸɬ ɩɨɠɚɪɵ 

ɭɫɢɥɢɜɚɸɳɢɟɫɹ ɱɚɫɬɵɦɢ ɩɵɥɟɜɵɦɢ ɛɭɪɹɦɢ, ɚ ɬɚɤ ɠɟ ɢɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɢ ɫɤɥɨɧɚ, 

ɩɨɠɚɪ ɦɨɠɟɬ ɛɵɫɬɪɨ ɩɨɞɧɢɦɚɬɶɫɹ ɜɜɟɪɯ ɩɨ ɫɤɥɨɧɭ. 

ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɚɧɧɵɟ ɫɩɭɬɧɢɤɨɜ ɫɟɪɢɢ LANDSAT, 

ɩɨ ɤɨɬɨɪɨɦ ɛɵɥ ɜɵɱɢɫɥɟɧ NDVI, ɩɨ ɤɨɬɨɪɨɦɭ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɥɟɫɚ ɢɦɟɥɚ 

ɡɧɚɱɟɧɢɟ 0,3, ɱɬɨ ɹɜɥɹɟɬɫɹ ɪɚɡɪɟɠɟɧɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ. ɋ ɩɨɦɨɳɶɸ 

ɪɚɡɧɨɜɪɟɦɟɧɧɵɯ ɫɧɢɦɤɨɜ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɡɚ ɩɨɫɥɟɞɧɢɟ 28 ɥɟɬ, ɜɟɪɯɧɹɹ 

ɝɪɚɧɢɰɚ ɥɟɫɚ ɧɚɱɢɧɚɹ ɫ 1991 ɝɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 2019 ɝɨɞɭ ɢɡɦɟɧɢɥɚɫɶ ɬɚɤ, ɱɬɨ 

ɧɚ ɸɠɧɨɣ ɢ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɷɤɫɩɨɡɢɰɢɹɯ ɫɤɥɨɧɚ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɥɟɫɚ ɡɚɧɢɦɚɟɬ 

ɧɨɜɵɟ ɬɟɪɪɢɬɨɪɢɢ, ɚ ɧɚ ɫɟɜɟɪɧɨɣ ɧɚɨɛɨɪɨɬ. 
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ȼȽɅ – ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɥɟɫɚ 

ȾȾɁ – ɞɚɧɧɵɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ 

ɄȺ – ɤɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ 

ɉɈ – ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɐɆɊ – ɰɢɮɪɨɜɚɹ ɦɨɞɟɥɶ ɪɟɥɶɟɮɚ  

EVI – Enhanced Vegetation Index 

NDVI – Normalized Difference Vegetation Index 

NIR - near infrared 
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