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Ⱥɧɧɨɬɚɰɢɹ. Ⱦɢɫɬɚɧɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɩɨɧɢɦɚɸɬ, ɤɚɤ ɥɸɛɨɟ ɢɡɭɱɟɧɢɟ ɩɪɢɪɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɬ. ɟ. ɛɟɡ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɚɤɬɚ ɫ ɧɢɦɢ ɩɪɢɟɦɧɨɣ ɚɩɩɚɪɚɬɭ-
ɪɵ – ɞɚɬɱɢɤɨɜ ɢɥɢ ɫɟɧɫɨɪɨɜ. Ⱦɚɧɧɵɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɤɚɤ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ ɤɚɪɬ ɢ ɩɥɚɧɨɜ, ɬɚɤ ɢ ɞɥɹ ɬɟɦɚɬɢɱɟɫɤɨɝɨ ɤɚɪɬɨɝɪɚɮɢɪɨ-
ɜɚɧɢɹ. ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɩɨɥɭɱɟɧɢɟ ɫɧɢɦɤɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɍɞɦɭɪɬɢɢ ɢ ɢɯ ɨɛɪɚɛɨɬɤɚ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ.  Ɉɬɦɟɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ ɪɚɡɧɨɜɪɟɦɟɧɧɵɯ ɦɧɨɝɨɡɨɧɚɥɶɧɵɯ ɫɧɢɦɤɨɜ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɞɢɧɚɦɢɤɢ ɪɚɡɥɢɱɧɵɯ ɹɜɥɟ-
ɧɢɣ ɢ ɩɪɨɰɟɫɫɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢ ɞɟɲɢɮɪɢɪɨɜɚɧɵ ɦɧɨɝɨɡɨɧɚɥɶɧɵɟ ɫɧɢɦɤɢ 
ɫɨ ɫɩɭɬɧɢɤɨɜ LandSat 7 ɢ LandSat 8, ɢ ɫ ɩɨɦɨɳɶɸ Ƚɂɋ ɛɵɥɚ ɨɫɭɳɟɫɬɜɥɟɧɚ ɩɪɢɜɹɡɤɚ ɢ ɜɟɤ-
ɬɨɪɢɡɚɰɢɹ ɧɟɤɨɬɨɪɵɯ ɬɟɦɚɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢɡɭɱɚɟɦɨɣ ɦɟɫɬɧɨɫɬɢ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɡɨɧɞɢɪɨɜɚɧɢɟ, ɦɧɨɝɨɡɨɧɚɥɶɧɵɟ ɢ ɫɢɧɬɟɡɢɪɨɜɚɧ-
ɧɵɟ ɤɨɫɦɨɫɧɢɦɤɢ, ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ, ɞɟɲɢɮɪɢɪɨɜɚɧɢɟ ɤɨɫɦɨɫɧɢɦɤɨɜ, ɬɟɦɚ-
ɬɢɱɟɫɤɨɟ ɤɚɪɬɨɝɪɚɮɢɪɨɜɚɧɢɟ. 

 

Abstract. Remote methods understand how any study of natural objects at a distance, i.e. 

without direct contact with them to receiving equipment sensors or sensors. Remote sensing data 

can be used to create topographic maps and plans and thematic mapping. The paper considers the 

snapshots of the territory of the Udmurt Republic and the creation of thematic maps for satellite 

multispectral images in the visible and infrared ranges in real-time. The application of multi-

temporal multispectral images to identify the dynamics of various phenomena and processes. 

The result was obtained and interpreted multispectral satellite images LandSat 7 and LandSat 8, 

and using GIS was implemented linking and vectorized some of the thematic objects of the stud-

ied area.  

Key words: remote sensing, multispectral, and synthetic satellite images, geographic in-

formation systems, interpretation of satellite imagery, thematic mapping. 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɚɧɧɵɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ ɩɨɥɭɱɚɸɬ ɫ ɪɚɡɥɢɱɧɵɯ 
ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɫɴɺɦɨɱɧɵɯ ɫɢɫɬɟɦ (ɨɩɬɢɤɨ-ɷɥɟɤɬɪɨɧɧɵɯ, ɪɚɞɚɪɧɵɯ ɢ ɞɪ., ɩɪɢ-
ɧɚɞɥɟɠɚɳɢɯ ɛɨɥɟɟ ɞɜɭɦ ɞɟɫɹɬɤɚɦ ɫɬɪɚɧ), ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫɨ ɫɩɭɬɧɢɤɨɜ ɧɨɜɟɣɲɟɝɨ ɩɨɤɨɥɟ-
ɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɫɬɟɩɟɧɧɨ ɡɚɦɟɳɚɸɬ ɪɚɧɟɟ ɡɚɩɭɳɟɧɧɵɟ ɫɩɭɬɧɢɤɢ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɪɯɢɜ-
ɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɫɨɜɪɟɦɟɧɧɵɟ ɞɚɧɧɵɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ ɩɨɥɭɱɚɸɬ ɫɨ ɫɴɟ-
ɦɨɱɧɵɯ ɫɢɫɬɟɦ, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɢɥɢɫɶ. ȼɨ-ɩɟɪɜɵɯ, ɡɧɚɱɢɬɟɥɶɧɨ 



 

 

344 

ɭɥɭɱɲɢɥɨɫɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɨɩɬɢɤɨ-ɷɥɟɤɬɪɨɧɧɵɯ ɫɴɟɦɨɱɧɵɯ ɫɢɫɬɟɦ ɜ ɜɢ-
ɞɢɦɨɦ ɢ ɛɥɢɠɧɟɦ ɢɧɮɪɚɤɪɚɫɧɨɦ ɭɱɚɫɬɤɚɯ ɫɩɟɤɬɪɚ. ɒɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɫɧɢɦɤɢ ɫ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ 0,4–0,7 ɦɤɦ ɜ ɩɚɧɯɪɨɦɚɬɢɱɟɫɤɨɦ ɜɚɪɢɚɧɬɟ ɢ 0,4–4 ɦɤɦ – 

ɜ ɦɧɨɝɨɡɨɧɚɥɶɧɨɦ. ȼɨ-ɜɬɨɪɵɯ, ɢɡɦɟɧɢɥɨɫɶ ɫɩɟɤɬɪɚɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ: ɜɦɟɫɬɨ 3–4 ɤɚɧɚɥɚ 
ɫɨɜɪɟɦɟɧɧɵɟ ɦɧɨɝɨɡɨɧɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɜɟɞɭɬ ɫɴɟɦɤɭ ɜ 8, 14, 36 ɤɚɧɚɥɚɯ, ɚ ɫɨɜɪɟɦɟɧɧɵɟ 
ɫɩɟɤɬɪɨɦɟɬɪɵ ɜɵɩɨɥɧɹɸɬ ɝɢɩɟɪɫɩɟɤɬɪɚɥɶɧɭɸ ɫɴɟɦɤɭ ɜ 200 ɢ ɛɨɥɟɟ ɤɚɧɚɥɚɯ. ȼ-ɬɪɟɬɶɢɯ, 
ɩɪɨɢɡɨɲɥɨ ɭɜɟɥɢɱɟɧɢɟ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ: ɜɟɫɶ ɢɧɬɟɪɜɚɥ ɹɪɤɨɫɬɟɣ ɩɪɢ ɫɴɟɦ-
ɤɟ ɪɚɡɛɢɜɚɟɬɫɹ ɧɟ ɧɚ 256 ɫɬɭɩɟɧɟɣ (8 ɛɢɬ/ɩɢɤɫɟɥ), ɚ, ɧɚɩɪɢɦɟɪ, ɧɚ 2 048 (11 ɛɢɬ/ɩɢɤɫɟɥ), 
ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲɚɟɬ ɤɚɱɟɫɬɜɨ ɫɧɢɦɤɨɜ, ɨɫɨɛɟɧɧɨ ɩɚɧɯɪɨɦɚɬɢɱɟɫɤɢɯ (ɱɟɪɧɨ-ɛɟɥɵɯ). 
Ɉɛɳɟɩɪɢɡɧɚɧɧɵɦ ɢ ɧɚɞɺɠɧɨ ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɦ ɢɫɬɨɱɧɢɤɨɦ ɬɚɤɢɯ ɞɚɧɧɵɯ ɞɢɫɬɚɧɰɢɨɧ-
ɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɚɪɯɢɜ ɫɧɢɦɤɨɜ Landsat Ƚɟɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɋɒȺ (USGS – 

United States Geological Survey – http://landsat.usgs.gov/index.php). 

ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɫɟɧɫɨɪɨɜ ɫɩɭɬɧɢ-
ɤɨɜ Landsat 7 ɢ Landsat 8. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɞɚɧɧɵɟ ɩɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɦɭ ɢ ɹɪ-
ɤɨɫɬɧɨɦɭ ɪɚɡɪɟɲɟɧɢɸ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɨɬɞɟɥɶɧɨ ɩɨ ɩɥɚɬɮɨɪɦɚɦ Landsat 7 ɢ Landsat 8, ɱɬɨ 
ɡɚɬɪɭɞɧɹɟɬ ɢɯ ɫɪɚɜɧɟɧɢɟ. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɚɛɥ. 1, ɜ ɤɨɬɨɪɨɣ ɞɚɧɧɵɟ ɩɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧ-
ɧɨɦɭ ɢ ɹɪɤɨɫɬɧɨɦɭ ɪɚɡɪɟɲɟɧɢɸ Landsat 7 ɢ Landsat 8 ɨɬɨɛɪɚɠɟɧɵ ɜ ɛɨɥɟɟ ɧɚɝɥɹɞɧɨɦ ɜɢɞɟ 

ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɫɪɚɜɧɟɧɢɹ ДɄɧɢɠɧɢɤɨɜ ɢ ɞɪ., 2004; Ʌɚɛɭɬɢɧɚ, 2004Ж.  
 

Ɍɚɛɥ. 1. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɫɩɭɬɧɢɤɨɜ Landsat 7, Landsat 8 

ɇɨɦɟɪ 
ɤɚɧɚɥɚ 

Ɋɚɡɪɟɲɟɧɢɟ 

(ɪɚɡɦɟɪ ɨɞɧɨɝɨ 

ɩɢɤɫɟɥɹ, ɦ) 

ɇɚɱɚɥɨ – ɤɨɧɟɰ, ɧɦ 

Landsat 7 Landsat 8 

1 30 450–515 
433–453 

ɉɨɛɟɪɟɠɶɹ ɢ ɚɷɪɨɡɨɥɢ 

2 30 525–605 
450–515 

ɋɢɧɢɣ (BХЮО) 

3 30 630–690 
525–600 

Ɂɟɥɺɧɵɣ (GЫООЧ) 

4 30 760–900 
630–680 

Ʉɪɚɫɧɵɣ (RОН) 

5 30 1550–1750 
845–885 

Ȼɥɢɠɧɢɣ ɂɄ (Near Infrared, NIR) 

6 60 10 400–12 500 
560–660 

Ȼɥɢɠɧɢɣ ɂɄ (Short Wavelength Infrared, SWIR 2) 

7 30 2 080–2 350 
2 100–2 300 

Ȼɥɢɠɧɢɣ ɂɄ (Short Wavelength Infrared, SWIR 3) 

8 15 520–900 
500–680 

ɉɚɧɯɪɨɦɚɬɢɱɟɫɤɢɣ (PКЧМСЫШЦКЭТМ, PAN) 

9 30 - 
1 360–1 390 

ɉɟɪɢɫɬɵɟ ɨɛɥɚɤɚ (CТЫЫЮЬ, SАIR) 

10 100 - 
1 030–1 130 

Ⱦɚɥɶɧɢɣ ɂɄ (Long Wavelength Infrared, TIR1) 

11 100 - 
1 150–1 250 

Ⱦɚɥɶɧɢɣ ɂɄ (Long Wavelength Infrared, TIR2) 

 

ɉɪɢ ɫɤɚɱɢɜɚɧɢɢ ɫɧɢɦɤɨɜ ɫ ɫɚɣɬɚ Ƚɟɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɋɒȺ, ɷɬɚɩɟ ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɝɪɚɧɢɰɵ ɬɟɪɪɢɬɨɪɢɢ, ɧɚ ɤɨɬɨɪɭɸ ɧɭɠɧɨ ɫɤɚɱɚɬɶ ɫɧɢɦɤɢ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ 
ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ ɍɞɦɭɪɬɫɤɨɣ Ɋɟɫɩɭɛɥɢɤɢ). ɗɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ, ɧɚɛɪɚɜ ɜ ɩɨɢɫɤɨɜɨɣ 
ɫɬɪɨɤɟ ɧɚɡɜɚɧɢɟ ɪɚɣɨɧɚ ɢɥɢ ɝɨɪɨɞɚ, ɤɨɬɨɪɵɟ ɧɚɫ ɢɧɬɟɪɟɫɭɸɬ, ɢɥɢ ɧɚɣɬɢ ɧɚ ɤɚɪɬɟ ɢɡɭɱɚɟ-
ɦɭɸ ɬɟɪɪɢɬɨɪɢɸ. Ɂɚɬɟɦ ɧɭɠɧɨ ɜɵɛɪɚɬɶ ɜɪɟɦɟɧɧɨɣ ɩɪɨɦɟɠɭɬɨɤ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ ɛɭ-
ɞɟɬ ɢɡɭɱɚɬɶɫɹ ɬɟɪɪɢɬɨɪɢɹ (ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɬɨ ɫɧɢɦɤɢ LКЧНЬКЭ 7, ɧɚɱɢɧɚɹ ɫ ɥɟɬɚ 2015 ɝ.  
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ɋɟɣɱɚɫ ɫɧɢɦɤɢ ɫɨ ɫɩɭɬɧɢɤɚ LКЧНЬКЭ 8 ɧɚ ɢɡɭɱɚɟɦɭɸ ɬɟɪɪɢɬɨɪɢɸ ɬɚɤɠɟ ɫɬɚɥɢ ɞɨɫɬɭɩɧɵɦɢ 
ɞɥɹ ɫɤɚɱɢɜɚɧɢɹ.)  ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɦɟɸɬ ɮɨɪɦɭ ɚɪɯɢɜɚ, ɟɝɨ ɪɚɡɦɟɪ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 
700 Ɇb. Ⱥɪɯɢɜ ɫɨɞɟɪɠɢɬ ɞɟɜɹɬɶ ɮɚɣɥɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɜɨɫɟɦɶ ɮɚɣɥɨɜ ɢɦɟɸɬ ɮɨɪɦɚɬ .tiff, ɢ 
ɨɞɢɧ – ɮɨɪɦɚɬ.txt. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ ɫɧɢɦɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɦɧɨɝɨɡɨ-
ɧɚɥɶɧɵɦ. Ɇɧɨɝɨɡɨɧɚɥɶɧɚɹ ɫɴɟɦɤɚ – ɫɴɟɦɤɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɪɚɡɞɟɥɟɧɢɢ ɜɫɟɝɨ ɫɩɟɤɬɪɚɥɶɧɨ-
ɝɨ ɞɢɚɩɚɡɨɧɚ ɧɚ ɡɨɧɵ, ɜ ɤɨɬɨɪɵɯ ɩɨɥɭɱɚɸɬ ɡɨɧɚɥɶɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ. ɋɴɟɦɤɭ ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ (ɛɨɥɟɟ 10) ɭɡɤɢɯ ɫɴɟɦɨɱɧɵɯ ɡɨɧ ɧɚɡɵɜɚɸɬ ɝɢɩɟɪɫɩɟɤɬɪɚɥɶɧɨɣ 
[ɋɦɢɪɧɨɜ, 2005]. 

 ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɜ ɪɚɡɧɵɯ ɫɩɟɤɬɪɚɥɶɧɵɯ ɞɢɚ-
ɩɚɡɨɧɚɯ, ɫɨɞɟɪɠɢɬ ɜɡɚɢɦɨɞɨɩɨɥɧɹɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɢɪɨɞɧɵɯ ɨɛɴɟɤɬɚɯ ɢ ɹɜɥɟɧɢɹɯ. 
Ɉɞɧɨɜɪɟɦɟɧɧɚɹ ɪɟɝɢɫɬɪɚɰɢɹ ɢɡɥɭɱɟɧɢɹ ɜ ɧɟɫɤɨɥɶɤɢɯ ɫɩɟɤɬɪɚɥɶɧɵɯ ɡɨɧɚɯ (ɦɧɨɝɨɡɨɧɚɥɶ-
ɧɵɣ ɩɪɢɧɰɢɩ) ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɧɚɢɛɨɥɟɟ ɪɚɡɧɨɫɬɨɪɨɧɧɸɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɦɟɫɬɧɨɫɬɢ. 
Ɇɧɨɝɨɡɨɧɚɥɶɧɵɣ ɫɧɢɦɨɤ ɨɛɵɱɧɨ ɩɪɟɞɫɬɚɜɥɟɧ ɫɟɪɢɟɣ ɡɨɧɚɥɶɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ, ɤɨɬɨɪɵɟ 
ɪɚɡɥɢɱɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɫɩɟɤɬɪɚɥɶɧɨɣ ɹɪɤɨɫɬɢ ɨɛɴɟɤɬɨɜ ɫɴɟɦɤɢ.  

Ɍ. ɤ. ɫɧɢɦɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɪɚɧɟɟ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɍɞɦɭɪɬɢɢ, ɨɬɧɨɫɹɬɫɹ ɤ ɦɧɨɝɨɡɨɧɚɥɶ-
ɧɵɦ, ɢɯ ɞɚɥɶɧɟɣɲɚɹ ɨɛɪɚɛɨɬɤɚ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɜ ɩɪɨɝɪɚɦɦɟ ENVI. Ɇɧɨɝɨɡɨɧɚɥɶɧɵɣ ɫɧɢ-
ɦɨɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɪɧɨ-ɛɟɥɨɟ ɢɡɨɛɪɚɠɟɧɢɟ. Ⱦɥɹ ɫɢɧɬɟɡɢɪɨɜɚɧɢɹ ɰɜɟɬɧɨɝɨ ɢɡɨɛɪɚ-
ɠɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɚɥɢɬɪɚ ɰɜɟɬɨɜ RGB. ɋɨɝɥɚɫɧɨ ɷɬɨɣ ɩɚɥɢɬɪɟ, ɥɸɛɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɧɚ 
ɰɜɟɬɧɨɦ ɷɤɪɚɧɟ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɰɜɟɬɨɜ: ɫɢɧɢɣ, ɡɟɥɟɧɵɣ, ɤɪɚɫɧɵɣ – ɤɨɬɨ-
ɪɵɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢɫɜɚɢɜɚɸɬɫɹ ɡɨɧɵ 0,5–0,6; 0,6–0,7; 0,8–1,1 ɦɤɦ. Ɉɞɧɚɤɨ, ɟɫɥɢ ɢɡɦɟ-
ɧɢɬɶ ɤɨɦɛɢɧɚɰɢɸ ɫɴɟɦɨɱɧɵɯ ɤɚɧɚɥɨɜ ɢ ɨɬɤɪɵɜɚɬɶ ɤɨɫɦɨɫɧɢɦɤɢ ɧɟ ɜ 8 ɤɚɧɚɥɚɯ ɨɞɧɨɜɪɟ-
ɦɟɧɧɨ, ɚ ɜɡɹɬɶ ɬɨɥɶɤɨ ɬɪɢ: 4, 5, ɢ 6 (0,76–12,5 ɦɤɦ), ɬɨ ɡɚ ɫɱɟɬ ɫɜɨɟɣ ɨɬɪɚɠɚɸɳɟɣ ɫɩɨɫɨɛ-
ɧɨɫɬɢ ɜɫɟ ɨɛɴɟɤɬɵ ɛɭɞɭɬ ɩɨɤɚɡɚɧɵ ɜ ɪɚɡɧɨɣ ɰɜɟɬɨɜɨɣ ɝɚɦɦɟ, ɬ.ɤ. ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɨɛɴ-
ɟɤɬɨɜ ɜɵɞɟɥɹɸɬɫɹ ɪɚɡɧɵɟ ɞɥɢɧɵ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɥɧ, ɜ ɤɨɬɨɪɵɯ ɨɧɢ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ 
ɧɚ ɫɧɢɦɤɚɯ ɛɨɥɟɟ ɱɟɬɤɨ. ɂɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɵɣ ɧɚɛɨɪ ɫɧɢɦɤɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɬɟ, 
ɧɚ ɤɨɬɨɪɵɯ ɢɡɭɱɚɟɦɵɟ ɹɜɥɟɧɢɹ ɢɥɢ ɨɛɴɟɤɬɵ ɜɵɝɥɹɞɹɬ ɛɨɥɟɟ ɤɨɧɬɪɚɫɬɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɞɪɭɝɢɦɢ, ɢ ɩɪɢɦɟɧɢɬɶ ɢɯ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ ɜ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɰɢɮɪɨɜɵɯ ɤɚɪɬ. Ɍ. ɤ. ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɟɦɚɬɢɱɟɫɤɢɯ ɤɚɪɬ ɛɵɥɢ ɜɵɛɪɚɧɵ ɦɧɨɝɨɡɨ-
ɧɚɥɶɧɵɟ ɫɧɢɦɤɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɡɧɵɟ ɨɛɴɟɤɬɵ ɯɨɪɨɲɨ ɞɟɲɢɮɪɢɪɭɸɬɫɹ ɜ ɪɚɡɧɵɯ ɡɨɧɚɯ 
ɫɩɟɤɬɪɚ. ɇɚɩɪɢɦɟɪ, ɧɚ ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɦ ɫɧɢɦɤɟ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɨɬɨɪɨɝɨ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚ-
ɧɵ ɫɴɺɦɨɱɧɵɟ ɤɚɧɚɥɵ 4-5-6, ɯɨɪɨɲɨ ɞɟɲɢɮɪɢɪɭɸɬɫɹ ɤɨɧɬɭɪɵ ɥɟɫɧɵɯ ɦɚɫɫɢɜɨɜ, ɫɪɟɞɢ 
ɤɨɬɨɪɵɯ ɜɵɞɟɥɹɸɬɫɹ ɯɜɨɣɧɵɟ ɩɨɪɨɞɵ – ɫɨɫɧɚ (ɤɪɚɫɧɵɣ ɰɜɟɬ), ɟɥɶ (ɡɟɥɺɧɵɣ ɰɜɟɬ), ɚ ɬɚɤɠɟ 

ɫɦɟɲɚɧɧɵɟ ɯɜɨɣɧɨ-ɥɢɫɬɜɟɧɧɵɯ ɩɨɪɨɞɵ (ɮɢɨɥɟɬɨɜɵɣ ɰɜɟɬ), ɧɨ ɩɪɢ ɷɬɨɦ ɩɪɨɫɟɤɢ ɞɟɲɢɮ-
ɪɢɪɭɸɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɱɟɬɤɨ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɧɢɦɤɚ ɡɚɦɟɬɧɵ ɛɵɜɲɢɟ ɫɟɥɶɯɨɡɭɝɨɞɶɹ, 
ɤɨɬɨɪɵɟ ɩɨɱɬɢ ɜɫɟ ɡɚɪɨɫɥɢ ɩɨɪɨɫɥɶɸ ɥɟɫɚ (ɫɜɟɬɥɨ-ɡɟɥɺɧɵɣ ɢ ɹɪɤɨ-ɤɪɚɫɧɵɣ ɰɜɟɬɚ) 

    ɉɪɢɜɹɡɤɚ ɫɧɢɦɤɨɜ ɜ Ƚɂɋ MapInfo. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɰɢɮɪɨɜɵɯ ɬɟɦɚɬɢɱɟɫɤɢɯ ɤɚɪɬ 
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ Ƚɂɋ (ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ), ɧɚɩɪɢɦɟɪ, ɨɞɧɭ ɢɡ 
ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɯ – Ƚɂɋ MapInfo. 

ɇɚɱɚɥɨɦ ɪɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɩɪɢɜɹɡɤɚ ɪɚɫɬɪɚ, ɤɨɬɨɪɚɹ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɨɤɧɟ ɪɟɝɢɫɬɪɚɰɢɢ ɪɚɫɬɪɚ ɜ MapInfo. ȼ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɵɯ ɬɨɱɟɤ ɢɫɩɨɥɶɡɭ-
ɸɬɫɹ ɬɨɱɤɢ ɫ ɢɡɜɟɫɬɧɵɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ, ɩɪɨɩɢɫɚɧɧɵɟ ɜ ɬɟɤɫɬɨɜɨɦ ɮɚɣɥɟ, ɤɨɬɨɪɵɣ ɛɵɥ 
ɩɨɥɭɱɟɧ ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɪɚɫɬɪɨɜɵɦɢ ɦɧɨɝɨɡɨɧɚɥɶɧɵɦɢ ɫɧɢɦɤɚɦɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ ɤɨɨɪ-
ɞɢɧɚɬɵ ɭɝɥɨɜ ɫɧɢɦɤɚ, ɚ ɧɟ ɫɰɟɧɵ (ɨɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɱɟɪɧɵɟ ɩɨɥɹ, ɨɤɪɭɠɚɸɳɢɟ 
ɫɧɢɦɨɤ). ɉɪɢ ɷɬɨɦ ɨɪɢɟɧɬɚɰɢɹ ɫɧɢɦɤɚ ɧɟ ɫɜɹɡɚɧɚ ɫ ɬɨɱɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɧɚ ɫɟɜɟɪ, ɬ.ɤ. 
ɡɚɜɢɫɢɬ ɨɬ ɬɪɚɟɤɬɨɪɢɢ ɩɨɥɟɬɚ ɫɩɭɬɧɢɤɚ. ɉɪɨɟɤɰɢɹ ɫɧɢɦɤɚ – UTM (ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɩɪɨɟɤ-
ɰɢɹ Ɇɟɪɤɚɬɨɪɚ), ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ – ɝɪɚɞɭɫɵ, ɯɨɬɹ ɩɪɢ ɠɟɥɚɧɢɢ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɪɢɜɹɡɤɭ ɜ ɦɟɬɪɚɯ (ɪɢɫ. 1). 

ɉɪɚɜɢɥɶɧɚɹ ɪɟɝɢɫɬɪɚɰɢɹ (ɩɪɢɜɹɡɤɚ) ɫɧɢɦɤɚ ɝɚɪɚɧɬɢɪɭɟɬ ɞɚɥɶɧɟɣɲɭɸ ɤɨɪɪɟɤɬɧɭɸ 
ɪɚɛɨɬɭ ɩɨ ɫɨɡɞɚɧɢɸ ɢ ɨɛɪɚɛɨɬɤɟ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɛɭɞɟɬ ɫɬɪɨ-
ɢɬɶ ɪɚɡɥɢɱɧɵɟ ɬɟɦɚɬɢɱɟɫɤɢɟ ɤɚɪɬɵ. 
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Ɋɢɫ.1. ȼɵɛɨɪ ɬɨɱɟɤ ɞɥɹ ɩɪɢɜɹɡɤɢ ɪɚɫɬɪɚ 

 

Ⱦɚɥɶɧɟɣɲɚɹ ɨɛɪɚɛɨɬɤɚ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɨɜɨɞɢɥɚɫɶ ɜ ɩɪɨɝɪɚɦɦɟ-

ɜɟɤɬɨɪɢɡɚɬɨɪɟ Easy Trace, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɜɜɨɞɢɬɶ ɢ ɨɛɪɚɛɚɬɵɜɚɬɶ ɞɚɧɧɵɟ ɜ ɫɢɫɬɟ-
ɦɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɜɟɤɬɨɪɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɂɫɩɨɥɶɡɭɹ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɩɪɨɝɪɚɦɦɵ ɩɨ ɫɨɡɞɚɧɢɸ ɛɢɧɚɪɧɵɯ ɪɚɫɬɪɨɜ, ɧɚ ɦɧɨɝɨɡɨɧɚɥɶɧɨɦ ɫɧɢɦɤɟ 4-5-6 

ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɦɚɫɫɢɜɵ ɯɜɨɣɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɧɚ ɦɧɨɝɨɡɨɧɚɥɶɧɨɦ ɫɧɢɦɤɟ 
ɜɵɞɟɥɹɥɢɫɶ ɤɪɚɫɧɨ-ɮɢɨɥɟɬɨɜɵɦ ɰɜɟɬɨɦ. ȼɫɟ ɨɬɬɟɧɤɢ ɷɬɨɝɨ ɰɜɟɬɚ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɯɜɨɟ, 
ɛɵɥɢ ɫɨɛɪɚɧɵ ɜ ɨɞɧɭ ɩɚɥɢɬɪɭ, ɤɨɬɨɪɚɹ ɡɚɬɟɦ ɛɵɥɚ ɩɪɟɨɛɪɚɡɨɜɚɧɚ ɜ ɨɞɢɧ ɰɜɟɬ. ȼ ɪɟɡɭɥɶɬɚ-
ɬɟ, ɩɨ ɩɨɥɭɱɟɧɧɨɦɭ ɛɢɧɚɪɧɨɦɭ ɪɚɫɬɪɭ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɜɟɤɬɨɪɢɡɚɰɢɹ ɪɚɫɬ-
ɪɚ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɥɚ ɫɨɡɞɚɬɶ ɜɟɤɬɨɪɧɭɸ ɦɨɞɟɥɶ ɯɜɨɣɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ ɢɡɭɱɚɟɦɨɣ 
ɬɟɪɪɢɬɨɪɢɢ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɬɟɦɚɬɢɱɟɫɤɢɯ ɤɚɪɬ, ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡ-
ɦɨɠɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɩɪɢɫɭɳɢ ɦɧɨɝɢɦ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɫɢɫɬɟɦɚɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɨɧ-
ɜɟɪɬɢɪɨɜɚɧɢɹ ɜɟɤɬɨɪɧɨɣ ɦɨɞɟɥɢ ɢɡ Easy Trace ɜ MapInfo, ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɬɟɦɚɬɢɱɟɫɤɚɹ 
ɤɚɪɬɚ ɯɜɨɣɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɍɊ (ɪɢɫ. 2). ȼɨ ɜɪɟɦɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɧ-
ɮɨɪɦɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ tab-ɮɚɣɥ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɩɪɢɜɹɡɤɟ ɪɚɫɬɪɚ, 
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɝɨ ɪɚɧɟɟ.  

ɋɩɨɫɨɛɵ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɫ ȾȾɁɁ, ɜ ɬɨɦ ɱɢɫɥɟ ɦɧɨɝɨɡɨɧɚɥɶɧɵɯ ɫɧɢɦɤɨɜ, 
ɨɱɟɧɶ ɪɚɡɧɨɨɛɪɚɡɧɵ ɢ ɡɚɱɚɫɬɭɸ ɡɚɜɢɫɹɬ ɤɚɤ ɨɬ ɬɟɯɧɢɱɟɫɤɢɯ, ɬɚɤ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɜɨɡ-
ɦɨɠɧɨɫɬɟɣ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ɉɛɥɚɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɧɢɦɤɨɜ ɫ LandSat ɜɟɫɶɦɚ ɨɛɲɢɪɧɚ ɢ 
ɡɚɬɪɚɝɢɜɚɟɬ ɪɚɡɥɢɱɧɵɟ ɫɮɟɪɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. Ʉɨɫɦɢɱɟɫɤɢɟ ɫɧɢɦɤɢ, ɩɨɥɭɱɟɧɧɵɟ 
ɢɡ ɚɪɯɢɜɚ ɫɧɢɦɤɨɜ Landsat Ƚɟɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɋɒȺ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɍɞɦɭɪɬɢɢ, ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ: 

- ɫɨɡɞɚɧɢɹ ɬɟɦɚɬɢɱɟɫɤɢɯ ɤɚɪɬ; 
- ɜɵɹɜɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɩɪɢ ɷɬɨɦ ɥɭɱɲɟ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɫɧɢɦɤɢ ɫ LandSat 8); 

- ɜɵɹɜɥɟɧɢɹ ɞɢɧɚɦɢɤɢ ɨɛɴɟɤɬɨɜ ɢ ɹɜɥɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɧɨɝɨɡɨɧɚɥɶɧɵɯ 
ɪɚɡɧɨɜɪɟɦɟɧɧɵɯ ɫɧɢɦɤɨɜ; 

- ɦɨɧɢɬɨɪɢɧɝɚ ɜɵɪɭɛɤɢ ɥɟɫɚ; 
- ɜɵɹɜɥɟɧɢɹ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɯ ɩɪɭɞɨɜ; 
- ɫɨɡɞɚɧɢɹ ɨɫɧɨɜɵ ɞɥɹ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ; 
- ɜɵɹɜɥɟɧɢɹ ɧɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɟɥɶɯɨɡɭɝɨɞɢɣ (ɡɚɪɚɫɬɚɸɳɢɯ ɩɨɞɥɟɫɤɨɦ) ɢ ɬ. ɞ.  
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Ɋɢɫ.2 Ɍɟɦɚɬɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 

 

Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 

1. Ʉɧɢɠɧɢɤɨɜ ɘ. Ɏ. Ⱥɷɪɨɤɨɫɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ :  

ɭɱɟɛ. ɞɥɹ ɫɬɭɞ. ɜɵɫɲ. ɭɱɟɛ. ɡɚɜɟɞɟɧɢɣ // ɘ. Ɏ. Ʉɧɢɠɧɢɤɨɜ, ȼ. ɂ. Ʉɪɚɜɰɨɜɚ,  Ɉ. ȼ. Ɍɭɬɭɛɚ-
ɥɢɧɚ. – Ɇ. : ɂɡɞɚɬɟɥɶɫɤɢɣ ɰɟɧɬɪ «Ⱥɤɚɞɟɦɢɹ», 2004. – 336 ɫ.  

2. Ʌɚɛɭɬɢɧɚ ɂ. Ⱥ. Ⱦɟɲɢɮɪɢɪɨɜɚɧɢɟ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ 
ɫɬɭɞɟɧɬɨɜ ɜɭɡɨɜ / ɂ. Ⱥ. Ʌɚɛɭɬɢɧɚ.  – Ɇ. : Ⱥɫɩɟɤɬ ɉɪɟɫɫ, 2004. – 184 ɫ. 

3. ɋɦɢɪɧɨɜ Ʌ. ȿ. Ⱥɷɪɨɤɨɫɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ : ɭɱɟɛ-
ɧɢɤ.– ɋɉɛ. : ɂɡɞɚɬɟɥɶɫɬɜɨ ɋ.-ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, 2005. – 348 ɫ. 
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237 

Ʉɪɭɩɤɨ Ⱥ. ɗ., Ʉɨɥɨɫɨɜɚ ȿ. Ⱥ. 
ɈɋɈȻȿɇɇɈɋɌɂ ɂ ɉȿɊɋɉȿɄɌɂȼɕ ɍɋɌɈɃɑɂȼɈȽɈ ȾȿɆɈȽɊȺɎɂɑȿɋɄɈȽɈ ɊȺɁȼɂɌɂə 
ȻɈɅɖɒȿȼȿɊȿɃɋɄɈȽɈ ɆɍɇɂɐɂɉȺɅɖɇɈȽɈ ɉɈɋȿɅȿɇɂə ɊȺɆɈɇɋɄɈȽɈ ɊȺɃɈɇȺ  
ȼɈɊɈɇȿɀɋɄɈɃ ɈȻɅȺɋɌɂ 

 

 

 

 

242 

Ʉɪɵɫɬɟɜ ȼ. Ʉ. 
ɉɈɌȿɇɐɂȺɅ «ɆəȽɄɈɃ ɋɂɅɕ» ɉɊɈɋɌɊȺɇɋɌȼȺ: ȽȿɈɉɈɅɂɌɂɑȿɋɄȺə ɂɇɌȿɊɉɊȿɌȺɐɂə 
ɇȺ ɉɊɂɆȿɊȿ ɌɍɊɂɋɌɋɄɈȽɈ ɈȻɊȺɁȺ ȻɈɅȽȺɊɂɂ 

 

 

 

249 

Ʉɭɧɝɭɪɰɟɜɚ Ƚ. ɇ., Ȼɟɡɜɟɪɯɚɹ Ⱥ. ɂ. 

ȽȿɈȽɊȺɎɂɑȿɋɄɂȿ ɈɋɈȻȿɇɇɈɋɌɂ ɊȺɋɉɊɈɋɌɊȺɇȿɇɂə ɌɍȻȿɊɄɍɅȿɁȺ ȼ ɄɍɊȽȺɇɋɄɈɃ 
ɈȻɅȺɋɌɂ 

 

 

 

 

257 



 

 

536 

Ɇɚɤɚɪɰɟɜɚ Ʌ. ȼ. 
ɊȺɁȼɂɌɂȿ ɋɉɈɊɌɂȼɇɈȽɈ ɌɍɊɂɁɆȺ ɋȺɊȺɌɈȼɋɄɈɃ ɈȻɅȺɋɌɂ 

 

 

261 

Ɉɥɢɮɢɪ Ⱦ. ɂ., Ƚɥɚɞɤɢɣ Ⱥ. ȼ. 
ɆȿɌɈȾɂɄȺ ɈɐȿɇɄɂ ɋɈɐɂȺɅɖɇɈ-ɗɄɈɇɈɆɂɑȿɋɄɈȽɈ ɂ ɌɍɊɂɋɌɋɄɈ-

ɊȿɄɊȿȺɐɂɈɇɇɈȽɈ ɊȺɁȼɂɌɂə ɌɍɊɂɋɌɂɑȿɋɄɂɏ ɉɊȿȾɉɊɂəɌɂɃ ɊȿȽɂɈɇȺ 

 

 

 

265 

ɉɪɨɫɤɭɪɢɧɚ ɇ. ȼ. 
ɌȿɊɊɂɌɈɊɂȺɅɖɇȺə ɈɊȽȺɇɂɁȺɐɂə ɂɋɌɈɊɂɄɈ-ɄɍɅɖɌɍɊɇɈȽɈ ɇȺɋɅȿȾɂə ɅɂɉȿɐɄɈɃ 
ɈȻɅȺɋɌɂ 

 

 

 

272 

Ɋɚɯɦɚɧɨɜ ȿ. Ʌ. 
ɈɋɇɈȼɇɕȿ ɇȺɉɊȺȼɅȿɇɂə ɊȺɁȼɂɌɂə ɊȿɄɊȿȺɐɂɈɇɇɈȽɈ ɄɈɆɉɅȿɄɋȺ ɄɍɊȽȺɇɋɄɈɃ 
ɈȻɅȺɋɌɂ 

 

 

 

276 

ɋɢɞɨɪɨɜ ȼ. ɉ. 
ɍɋɌɈɃɑɂȼɈɋɌɖ ɂɀȿȼɋɄɈɃ ȺȽɅɈɆȿɊȺɐɂɂ ɄȺɄ ɎȺɄɌɈɊ ɊȺɁȼɂɌɂə ɍȾɆɍɊɌɋɄɈɃ 
ɊȿɋɉɍȻɅɂɄɂ 

 

 

 

280 

ɋɢɬɧɢɤɨɜ ɉ. ɘ. 
ȺɇȺɅɂɁ ɋȼəɁɂ ɌɂɉɈȼ ɉɊɂɊɈȾɈɉɈɅɖɁɈȼȺɇɂə ɂ ɁȾɈɊɈȼɖə ɇȺɋȿɅȿɇɂə ȼ ɋȿɅɖɋɄɂɏ 
ɊȺɃɈɇȺɏ ɍȾɆɍɊɌɋɄɈɃ ɊȿɋɉɍȻɅɂɄɂ 

 

 

 

284 

Ɍɟɪɟɧɬɶɟɜɚ Ɉ. ȼ. 
ɉɊɂɆȿɇȿɇɂȿ ȻɊȿɇȾɈȼ ɌȿɊɊɂɌɈɊɂɂ ȼ ɌɍɊɂɋɌɂɑȿɋɄɈɃȾȿəɌȿɅɖɇɈɋɌɂ 

 

 

288 

ɍɫɬɚɜɳɢɤɨɜɚ ɋ. ȼ. 
ɋɈȼɊȿɆȿɇɇȺə ȾȿɎɈɊɆȺɐɂə ɄɍɅɖɌɍɊɇɕɏ ɅȺɇȾɒȺɎɌɈȼ ɋȺɊȺɌɈȼɋɄɈɃ ɈȻɅȺɋɌɂ 

 

 

292 

ɐɨɛɟɪɝ Ɉ. Ⱥ. 
Ʉ ȼɈɉɊɈɋɍ ɂɋɋɅȿȾɈȼȺɇɂə ɌɍɊɂɋɌɋɄɈ-ɊȿɄɊȿȺɐɂɈɇɇɕɏ ɊȺɃɈɇɈȼ ɌȺɂɅȺɇȾȺ    
 

 

296 

ɑɢɪɤɨɜɚ ɉ. ȼ. 
ɉɊɈȻɅȿɆȺɌɂɄȺ ɉɊɈȾȼɂɀȿɇɂə ɌȿɊɊɂɌɈɊɂȺɅɖɇɈȽɈ ȻɊȿɇȾȺ ɉȿɊɆɋɄɈȽɈ ɄɊȺə 

 

 

302 

ɒɜɚɪɰ ɘ. Ɇ., ȼɨɪɨɛɶɟɜɚ Ɍ. Ⱥ. 
ɈɋɈȻȿɇɇɈɋɌɂ ɈɊȽȺɇɂɁȺɐɂɂ ɌɍɊɂɁɆȺ ȼ ȾɆɂɌɊɈȼɋɄɈɆ ɊȺɃɈɇȿ  
ɆɈɋɄɈȼɋɄɈɃ ɈȻɅȺɋɌɂ 

 

 

 

305 

əɤɨɜɥɟɜɚ ɋ. ɂ. 
ɊɂɋɄɂ ɊȿȽɂɈɇȺɅɖɇɈȽɈ ɊȺɁȼɂɌɂə  
 

 

315 

 

ɋȿɄɐɂə 3 

ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɈȿ ɈȻȿɋɉȿɑȿɇɂȿ ɗɄɈɅɈȽɂɑȿɋɄɂɏ, ɗɄɈɇɈɆɂɑȿɋɄɂɏ ɂ  
ɋɈɐɂȺɅɖɇɕɏ ȺɋɉȿɄɌɈȼ ɍɋɌɈɃɑɂȼɈȽɈ ɊȺɁȼɂɌɂə ɌȿɊɊɂɌɈɊɂɃ; ɂɋɉɈɅɖɁɈȼȺɇɂȿ  

ɆȺɌȿɊɂȺɅɈȼ ȾɂɋɌȺɇɐɂɈɇɇɈȽɈ ɁɈɇȾɂɊɈȼȺɇɂə ɁȿɆɅɂ ȼ ɄȺɊɌɈȽɊȺɎɂɊɈȼȺɇɂɂ ɂ  
ɈɐȿɇɄȿ ɋɈɋɌɈəɇɂə ɉɊɂɊɈȾɇɈȽɈ ɂ ɄɍɅɖɌɍɊɇɈȽɈ ɇȺɋɅȿȾɂə 
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Ȼɟɡɜɟɪɲɟɧɤɨ Ʌ. ɋ., Ɏɟɞɨɪɨɜ Ⱥ. ȼ. 
ɋɈɁȾȺɇɂȿ ɂ ɎɈɊɆɂɊɈȼȺɇɂȿ ȻȺɁɕ ȾȺɇɇɕɏ ȾɅə ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɈɃ ɋɂɋɌȿɆɕ  
«ɁɈɅɈɌɈɈɊȾɕɇɋɄɂɃ ȽɈɊɈȾ ɍɄȿɄ» 

 

 

 

320 

Ƚɨɧɱɚɪɨɜ ȿ. Ⱥ. 
ɉɊɂɆȿɇȿɇɂȿ ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ ȾɅə ɂɁɍɑȿɇɂə ɊȺȾɂȺɐɂɈɇɇɈɃ 
ɈȻɋɌȺɇɈȼɄɂ ɇȺ ɉɊɂɊɈȾɇɕɏ ɂ ɌȿɏɇɈȽȿɇɇɕɏ ɌȿɊɊɂɌɈɊɂəɏ 

 

 

324 

  



 

 

537 

Ƚɪɢɝɨɪɶɟɜ ɂ. ɂ., Ɋɵɫɢɧ ɂ. ɂ. 

ȼɈɁɆɈɀɇɈɋɌɂ ɂɋɉɈɅɖɁɈȼȺɇɂə ɈȼɊȺɀɇɈ-ɗɊɈɁɂɈɇɇɈɃ ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɈɃ 
ɋɂɋɌȿɆɕ (ɈɗȽɂɋ) 
 

 

 

333 

Ɂɚɯɚɪɨɜ ɉ. Ⱥ. 
ɈɋɈȻȿɇɇɈɋɌɂ ɂɋɉɈɅɖɁɈȼȺɇɂə ɉɊɈȽɊȺɆɆɇɈȽɈ ɄɈɆɉɅȿɄɋȺ CREDO ȾɅə ɋɈɁȾȺɇɂə 
ɌɈɉɈȽɊȺɎɂɑȿɋɄɂɏ ɉɅȺɇɈȼ (ɇȺ ɉɊɂɆȿɊȿ ɈȼɊȺɀɇɈ-ȻȺɅɈɑɇɈɃ ɋɂɋɌȿɆɕ) 
 

 

 

338 

Ʉɨɩɚɧɟɜɚ ɂ. Ɇ., Ɋɭɛɥɟɜɚ ȿ. Ⱥ. 

ɈȻɊȺȻɈɌɄȺ ɆɇɈȽɈɁɈɇȺɅɖɇɕɏ ɋɇɂɆɄɈȼ ɋ ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ  
ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ 

 

 

 

343 

Ʉɨɫɬɢɰɵɧ Ɋ. Ⱦ., ɑɟɪɧɨɜɚ ɂ. ȼ. 

ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɕɃ ȺɇȺɅɂɁ ɌȿɊɊɂɌɈɊɂȺɅɖɇɈɃ ɋɌɊɍɄɌɍɊɕ ɊȿȽɂɈɇȺɅɖɇɕɏ 
ɗɅɂɌ ɊɈɋɋɂɂ 

 

 

 

348 

Ɇɚɥɵɲɟɜɚ ɇ. ȼ., Ɂɨɥɢɧɚ Ɍ. Ⱥ., Ɇɨɢɫɟɟɜ Ȼ. ɇ. 

ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɈȿ ɈȻȿɋɉȿɑȿɇɂȿ ɈɐȿɇɄɂ ɉɈȽɅɈɓȿɇɂə ɋɈ2 ɅȿɋȺɆɂ ɊɈɋɋɂɂ 

ȼ ɄɈɇɌȿɄɋɌȿ ɉȺɊɂɀɋɄɈȽɈ ɋɈȽɅȺɒȿɇɂə ɊɄɂɄ ɈɈɇ 

 

 

 

352 

Ɇɨɪɨɡɨɜɚ ȼ. Ⱥ. 
ɉɊɂɆȿɇȿɇɂȿ Ƚɂɋ-ɌȿɏɇɈɅɈȽɂɃ ɋɈȼɆȿɋɌɇɈ ɋ ȾȺɇɇɕɆɂ ȾɂɋɌȺɇɐɂɈɇɇɈȽɈ  
ɁɈɇȾɂɊɈȼȺɇɂə (ȾȾɁ) ȾɅə ɆɈɇɂɌɈɊɂɇȽȺ ɂ ɄȺɊɌɈȽɊȺɎɂɊɈȼȺɇɂə ɁɈɇ ɁȺɌɈɉɅȿɇɂə 
ɇȺ ɉɊɂɆȿɊȿ ɊȿɄ ɋȺɊȺɌɈȼɋɄɈɃ ɈȻɅȺɋɌɂ 

 

 

 

 

359 

ɋɚɜɢɧ ɋ. Ɂ., Ɍɭɪɤɨɜ ɋ. Ʌ. 

ȼɂɊɌɍȺɅɖɇɕȿ ɂɇɎɈɊɆȺɐɂɈɇɇɕȿ ɆɈȾȿɅɂ ȼ Ɋȿɒȿɇɂɂ ɇȺɍɑɇɕɏ ɂ ɉɊɂɄɅȺȾɇɕɏ 
ɉɊɈȻɅȿɆ ɍɋɌɈɃɑɂȼɈȽɈ ɊȺɁȼɂɌɂə ɌȿɊɊɂɌɈɊɂɃ 

 

 

 

365 

ɏɜɨɪɨɫɬɭɯɢɧ Ⱦ. ɉ. 
ɆȿɌɈȾɂɑȿɋɄɂȿ ɉɈȾɏɈȾɕ Ʉ ɊȺɋɑȿɌɍ ɂɇȾȿɄɋȺ ɍɋɌɈɃɑɂȼɈȽɈ ɊȺɁȼɂɌɂə  
ɆɍɇɂɐɂɉȺɅɖɇɕɏ ɊȺɃɈɇɈȼ ɋȺɊȺɌɈȼɋɄɈɃ ɈȻɅȺɋɌɂ ɋ ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ 

Ƚɂɋ-ɌȿɏɇɈɅɈȽɂ 

 

 

 

 

375 

ɒɚɪɬɨɜɚ ɇ. ȼ., ȼɚɬɥɢɧɚ Ɍ. ȼ., Ɍɢɦɨɧɢɧ ɋ. Ⱥ. 

ɉɊɈɋɌɊȺɇɋɌȼȿɇɇȺə ȼɂɁɍȺɅɂɁȺɐɂə ɆȿȾɂɄɈ-ȽȿɈȽɊȺɎɂɑȿɋɄɂɏ ɉɊɈɐȿɋɋɈȼ 

ȼ ȽɈɊɈȾȺɏ ɊɈɋɋɂɂ 

 

 

 

383 

 

ɋȿɄɐɂə 4 

ɉɊɂɊɈȾɇɕȿ ɂ ɌȿɏɇɈȽȿɇɇɕȿ ɈɉȺɋɇɈɋɌɂ: ɋȼəɁɖ ɇȺɍɄɂ ɂ ɉɊȺɄɌɂɄɂ 
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NATURAL AND MAN-MADE HAZARDS: THE CONNECTION OF SCIENCE AND PRACTICE 

 

ȼɨɪɨɛɶɟɜ Ⱥ. ɘ. 
ɈɌɋɌɍɉȺɇɂȿ ȻȿɊȿȽɈȼ ɊɍɋɅȺ Ɋ. ɈɄɂ ɄȺɄ ɈɉȺɋɇɕɃ ɉɊɈɐȿɋɋ  
ȾɅə ɏɈɁəɃɋɌȼȿɇɇɈȽɈ ɂ ɊȿɄɊȿȺɐɂɈɇɇɈȽɈ ɂɋɉɈɅɖɁɈȼȺɇɂə ɉɈɃɆɕ 

 

 

 

388 

Ƚɚɥɫɬɹɧ Ƚ. Ⱥ. 
ɈȻɔȿɆ ɋɈȾȿɊɀȺɇɂə ɈɄɂɋɂ ɂ ȾȼɍɈɄɂɋɂ ɍȽɅȿɊɈȾȺ ȼ ȼɈɁȾɍɒɇɈɆ ȻȺɋɋȿɃɇȿ  
Ƚ. ɋȺɊȺɌɈȼȺ 

 

 

 

393 

Ⱦɠɚɦɝɵɪɱɢɟɜ Ⱦ. ɑ., Ⱦɠɚɦɝɵɪɱɢɟɜ Ɍ. Ⱦ. 
ɈɉȺɋɇɕȿ ɉɊɂɊɈȾɇɕȿ ɂ ɌȿɏɇɈȽȿɇɇɕȿ əȼɅȿɇɂə ɂ ɉɊɈɐȿɋɋɕ ȼ ɅȺɇȾɒȺɎɌȺɏ  
ɄɕɊȽɕɁɋɌȺɇȺ 

 

 

 

401 

Ʌɸɛɢɦɨɜ Ⱥ. Ⱥ., Ɇɚɫɥɹɟɜ ȼ. ɇ., Ɇɚɫɥɹɟɜ Ɇ. ȼ., Ɇɚɫɤɚɣɤɢɧ ȼ. ɇ. 
ɗɄɈɅɈȽɂɑȿɋɄɂȿ ɉɈɋɅȿȾɋɌȼɂə ȼȿɋȿɇɇȿȽɈ ɉȺȼɈȾɄȺ ɇȺ ɊȿɄȺɏ ɆɈɊȾɈȼɂɂ 

 

 

 

407 



 

 

538 

Ɇɭɫɬɚɮɢɧ ɋ. Ʉ., Ɍɪɢɮɨɧɨɜ Ⱥ. ɇ. 

ȽɈɊəɑɂȿ ɗɄɈɅɈȽɂɑȿɋɄɂȿ ɌɈɑɄɂ ɊȿȽɂɈɇɈȼ ɄȺɄ ɈȻɔȿɄɌɕ ɇȺɄɈɉɅȿɇɇɈȽɈ  
ɗɄɈɅɈȽɂɑȿɋɄɈȽɈ ɍɓȿɊȻȺ: ɉɊɈȻɅȿɆɕ ɂ Ɋȿɒȿɇɂə 

 

 

 

413 

Ɋɨɠɢɯɢɧ ɇ. ɋ. 
ȺɇȺɅɂɁ ɏȺɊȺɄɌȿɊȺ ɊȺɋɉɊɈɋɌɊȺɇȿɇɂə ɂɇɎɊȺɁȼɍɄȺ ɂ ɇɂɁɄɈɑȺɋɌɈɌɇɈȽɈ  
ɒɍɆȺ ɈɌ ɌȿɏɇɈȽȿɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ ɇȺ ɌȿɊɊɂɌɈɊɂɂ Ƚ. ɂɀȿȼɋɄȺ 

 

 

 

419 

Ɍɭɪɤɨɜ ɋ. Ʌ. 

ɋɌɊɍɄɌɍɊȺ ȺɅȽɈɊɂɌɆȺ ɉɊɂɇəɌɂə ɍɉɊȺȼɅəɘɓɂɏ ɊȿɒȿɇɂɃ ȼ ɍɋɅɈȼɂəɏ  
ɑɊȿɁȼɕɑȺɃɇɕɏ ɋɂɌɍȺɐɂɃ 

 

 

 

427 

 

ɋȿɄɐɂə 5 

ɈɊȽȺɇɂɁȺɐɂə ɂ ɇȺɍɑɇɕȿ ɂɋɋɅȿȾɈȼȺɇɂə ɈɋɈȻɈ ɈɏɊȺɇəȿɆɕɏ  
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ɋȿɄɐɂə 6 

ɊɈɅɖ ɊɍɋɋɄɈȽɈ ȽȿɈȽɊȺɎɂɑȿɋɄɈȽɈ ɈȻɓȿɋɌȼȺ ȼ ɂɋɋɅȿȾɈȼȺɇɂɂ ɉɊɂɊɈȾɕ, 
ɇȺɋȿɅȿɇɂə ɂ ɏɈɁəɃɋɌȼȺ ɊɈɋɋɂɂ ɂ ɁȺɊɍȻȿɀɇɕɏ ɋɌɊȺɇ. ɊȺɁȼɂɌɂȿ ȽȿɈȽɊȺɎɂɑȿɋɄɈȽɈ ɂ 
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