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Ⱥɧɧɨɬɚɰɢɹ  
ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɫɟɥɶɫɤɨɦ 
ɯɨɡɹɣɫɬɜɟ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɟɪɟɞɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɬɚɤɢɯ ɤɚɤ ɦɚɥɨɝɚɛɚɪɢɬɧɵɟ 
ɛɟɫɩɢɥɨɬɧɵɟ ɥɟɬɚɸɳɢɟ ɚɩɩɚɪɚɬɵ. ɉɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɬɱɟɬɨɜ ɡɚ 
ɩɨɫɥɟɞɧɢɣ ɝɨɞ ɨ ɫɬɟɩɟɧɢ ɧɚɧɟɫɟɧɧɨɝɨ ɭɳɟɪɛɚ ɫɚɪɚɧɱɨɜɵɦɢ ɧɚ ɸɝɟ ɢ ɫɪɟɞɧɟɣ ɩɨɥɨɫɟ 
Ɋɨɫɫɢɢ, ɜ ɋɟɜɟɪɧɨɣ Ⱥɮɪɢɤɟ, ɜ əɩɨɧɢɢ ɢ ɜ Ʉɚɡɚɯɫɬɚɧɟ. Ɋɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɫɢɫɬɟɦɵ 
ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ ɪɚɫɬɟɧɢɣ, ɧɚɥɢɱɢɹ ɩɨɠɚɪɨɜ, ɩɨɹɜɥɟɧɢɹ ɧɚ ɩɥɚɧɬɚɰɢɹɯ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɜɪɟɞɨɧɨɫɧɵɯ ɧɚɫɟɤɨɦɵɯ. ȼ ɬɨɦ ɱɢɫɥɟ ɨɩɢɫɚɧɚ ɚɜɬɨɧɨɦɧɚɹ ɫɢɫɬɟɦɚ ɩɨ 
ɜɵɪɚɳɢɜɚɧɢɸ ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ. Ɍɚɤɠɟ ɨɩɢɫɚɧɵ ɫɢɫɬɟɦɵ ɫɩɭɬɧɢɤɨɜɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɜ 
Ⱥɮɪɢɤɟ ɢ ɜ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɩɨɹɜɥɟɧɢɹ ɜɪɟɞɢɬɟɥɟɣ ɧɚ ɩɨɫɟɜɧɵɯ 
ɩɨɥɹɯ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɫɛɨɪɟ ɞɚɧɧɵɯ ɨ ɜɥɚɠɧɨɫɬɢ ɚɬɦɨɫɮɟɪɵ ɜ ɢɫɫɥɟɞɭɟɦɵɯ ɪɚɣɨɧɚɯ. 
Ɋɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɛɨɪɶɛɵ ɫ ɜɪɟɞɢɬɟɥɹɦɢ ɧɚ 2017 ɝɨɥ ɢ ɢɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ. 
ɉɪɟɞɫɬɚɜɥɟɧ ɚɧɚɥɢɡ ɪɵɧɤɚ ɛɟɫɩɢɥɨɬɧɵɯ ɚɩɩɚɪɚɬɨɜ ɧɚ 2017 ɝɨɞ ɢ ɫɨɫɬɚɜɥɟɧ ɩɪɨɝɧɨɡ ɟɝɨ 
ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɜ ɫɮɟɪɟ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɢɫɬɟɦɚ; ɦɨɧɢɬɨɪɢɧɝ; ɞɪɨɧ; ɫɩɭɬɧɢɤ; ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ. 
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Ⱥbstract 
The review of the existing systems of monitoring applied in agriculture with using advanced 

technologies, such as the small-sized pilotless flying devices is presented in article. The analysis 

of agricultural reports for the last year on degree of the caused damage locust in South and 

midland of Russia, in North Africa, in Japan and in Kazakhstan. The main systems of monitoring 

of a condition of plants, existence of the fires, emergence on plantations of wild animals and 

harmful insects are considered. Including the autonomous system on cultivation of cultural plants 

is described. The systems of satellite monitoring in Africa and in Western Siberia for forecasting 

of appearance of wreckers on sowing fields, the atmospheres based on collection of data on 

humidity in the explored areas are also described. The main ways of pest control for 2017 a goal 

and their expediency are considered. The analysis of the market of pilotless devices for 2017 is 

submitted and the forecast of his further development in the sphere of agriculture is made. 

Keywords: system; monitoring; drone; satellite; agriculture. 

ȼȼȿȾȿɇɂȿ 
ȼ ɧɚɲɢ ɞɧɢ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɥɭɱɚɸɬ ɜɫɟ ɛɨɥɶɲɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ, ɩɨɫɤɨɥɶɤɭ 

ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɟ ɩɪɨɝɧɨɡɵ ɛɥɚɝɨɞɚɪɹ ɫɛɨɪɭ ɢ ɚɧɚɥɢɡɭ ɞɚɧɧɵɯ. Ɉɧɢ ɭɠɟ 
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ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɬɚɤɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɤɚɤ: ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɨɜ, ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɫɨɡɪɟɜɚɧɢɟɦ 
ɩɨɫɟɜɨɜ, ɡɚɳɢɬɚ ɡɟɦɟɥɶ ɨɬ ɞɢɤɢɯ ɠɢɜɨɬɧɵɯ ɢ ɧɚɫɟɤɨɦɵɯ ɢ ɬ.ɞ. [1].  

ɇɚɢɛɨɥɟɟ ɚɤɬɭɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɡɥɢɱɧɵɯ ɫɬɚɞɧɵɯ ɜɪɟɞɢɬɟɥɟɣ, 
ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɪɟɝɭɥɹɪɧɨ ɧɚɧɨɫɹɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɭɳɟɪɛ ɮɟɪɦɟɪɚɦ. ɋɚɦɵɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ 
ɜɪɟɞɢɬɟɥɹɦɢ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɹɜɥɹɸɬɫɹ ɤɨɥɨɪɚɞɫɤɢɣ ɤɚɪɬɨɮɟɥɶɧɵɣ ɠɭɤ ɢ ɫɚɪɚɧɱɚ ɜɫɟɯ ɜɢɞɨɜ. 
ȼ ɨɫɧɨɜɧɨɦ ɫɚɪɚɧɱɚ ɩɢɬɚɟɬɫɹ ɩɨɫɟɜɚɦɢ ɡɥɚɤɨɜɵɯ ɤɭɥɶɬɭɪ. ȿɟ ɬɚɤɠɟ ɦɨɠɧɨ ɜɫɬɪɟɬɢɬɶ ɧɚ ɩɨɥɹɯ 
ɥɶɧɚ, ɝɪɟɱɢɯɢ, ɨɝɨɪɨɞɧɵɯ ɨɜɨɳɟɣ ɢ ɤɨɧɨɩɥɢ. Ʉɨɥɨɪɚɞɫɤɢɣ ɠɭɤ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɫɚɪɚɧɱɨɜɵɯ, ɩɢɬɚɟɬɫɹ 
ɤɥɭɛɧɹɦɢ ɤɚɪɬɨɮɟɥɹ. ɉɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ, ɨɫɧɨɜɧɵɦɢ ɨɱɚɝɚɦɢ ɹɜɥɹɸɬɫɹ ɸɝ ɢ ɱɚɫɬɢɱɧɨ 
ɫɪɟɞɧɹɹ ɩɨɥɨɫɚ Ɋɨɫɫɢɢ, Ʉɚɡɚɯɫɬɚɧ, əɩɨɧɢɹ ɢ ɋɟɜɟɪɧɚɹ Ⱥɮɪɢɤɚ [2, 5]. 

Ɍɨɥɶɤɨ ɜ Ɋɨɫɫɢɢ ɩɨ ɞɚɧɧɵɦɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ Ɋɨɫɫɟɥɶɯɨɡɰɟɧɬɪɨɦ ɜ 2017 ɝɨɞɭ ɥɢɱɢɧɤɢ 
ɜɪɟɞɢɬɟɥɹ ɛɵɥɢ ɨɬɦɟɱɟɧɵ ɧɚ ɩɥɨɳɚɞɢ — 15,46 ɬɵɫ. ɝɚ.  

ɉɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɞɚɧɧɵɦ Ɋɨɫɫɟɥɶɯɨɡɰɟɧɬɪɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɯ ɤɨɧɬɪɨɥɶɧɨɝɨ ɜɟɫɟɧɧɟ-

ɥɟɬɧɟɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨ ɜɬɨɪɨɣ ɞɟɤɚɞɵ ɦɚɪɬɚ 2017 ɝɨɞɚ ɩɟɪɟɡɢɦɨɜɤɚ ɹɢɰ ɜ ɤɭɛɵɲɤɚɯ ɜ ɫɪɟɞɧɟɦ 
ɩɨ ɨɛɥɚɫɬɢ ɫɨɫɬɚɜɢɥɚ 80 %. ɑɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɬɨɣɤɨɫɬɢ ɥɢɱɢɧɨɤ ɜɪɟɞɢɬɟɥɟɣ ɤ 
ɷɤɫɬɪɟɦɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ.  

Ɍɚɤɠɟ Ɋɨɫɫɟɥɶɯɨɡɰɟɧɬɪɨɦ ɩɪɨɜɟɞɟɧɵ ɨɛɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɥɚɫɬɢ ɧɚ 
ɩɥɨɳɚɞɢ 14,38 ɬɵɫ. ɝɚ, ɝɞɟ ɡɚɫɟɥɟɧɧɚɹ ɩɥɨɳɚɞɶ ɫɨɫɬɚɜɢɥɚ – 1,57 ɬɵɫ. ɝɚ: ɢɬɚɥɶɹɧɫɤɢɦ ɩɪɭɫɨɦ ɩɨ 
ɨɛɥɚɫɬɢ ɡɚɫɟɥɟɧɨ 0,63 ɬɵɫ. ɝɚ ɫ ɱɢɫɥɟɧɧɨɫɬɶɸ 0,1-1 ɤɭɛ/ɦ²; ɚɡɢɚɬɫɤɨɣ ɫɚɪɚɧɱɨɣ ɩɨ ɨɛɥɚɫɬɢ 
ɡɚɫɟɥɟɧɨ 0,45 ɬɵɫ. ɝɚ ɫ ɱɢɫɥɟɧɧɨɫɬɶɸ 0,2-1 ɤɭɛ/ɦ²; ɧɟɫɬɚɞɧɵɦɢ ɫɚɪɚɧɱɨɜɵɦɢ ɩɨ ɨɛɥɚɫɬɢ ɡɚɫɟɥɟɧɨ 
0,49 ɬɵɫ. ɝɚ ɫ ɱɢɫɥɟɧɧɨɫɬɶɸ 0,14-2 ɤɭɛ/ɦ².  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɛɟɡɭɫɥɨɜɧɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɫɟɜɧɵɯ 
ɡɟɦɟɥɶ ɧɚ ɧɚɥɢɱɢɟ ɥɢɱɢɧɨɤ ɜɪɟɞɢɬɟɥɟɣ ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɭɧɢɱɬɨɠɟɧɢɹ ɩɨɫɟɜɨɜ. 
 

ɈɋɇɈȼɇȺə ɑȺɋɌɖ 
ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ ɫɮɟɪɚ ɢɦɟɟɬ ɨɝɪɨɦɧɵɣ ɩɨɬɟɧɰɢɚɥ ɞɥɹ ɜɧɟɞɪɟɧɢɹ IT-ɬɟɯɧɨɥɨɝɢɣ.  
ɍɠɟ ɫɟɣɱɚɫ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɢɟ ɫɢɫɬɟɦɵ, ɤɚɤ: 
1. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɛɟɫɩɢɥɨɬɧɵɯ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ (ȻɉɅȺ) [1]. 
2. ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɞɥɹ ɡɚɳɢɬɵ ɩɨɫɟɜɧɵɯ ɩɨɥɟɣ ɨɬ ɞɢɤɢɯ ɠɢɜɨɬɧɵɯ. ɗɬɚ ɫɢɫɬɟɦɚ 

ɨɫɧɨɜɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ȻɉɅȺ ɢ ɛɵɥɚ ɜɩɟɪɜɵɟ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɜ əɩɨɧɢɢ ɞɥɹ ɩɨɦɨɳɢ ɮɟɪɦɟɪɚɦ ɜ 
ɡɚɳɢɬɟ ɫɜɨɢɯ ɭɝɨɞɢɣ. ȼ ɷɬɨɣ ɫɢɫɬɟɦɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɢɟ ɚɩɩɚɪɚɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɤɚɤ: 

1. Ʉɜɚɞɪɚɤɨɩɬɟɪ; 
2. Ʉɚɦɟɪɚ ɫ ɂɄ-ɞɚɬɱɢɤɨɦ; 
3. ɋɢɫɬɟɦɚ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɧɬɟɥɥɟɤɬɨɦ. 
Ⱦɪɨɧ, ɨɛɥɟɬɚɹ ɩɨɞɤɨɧɬɪɨɥɶɧɭɸ ɬɟɪɪɢɬɨɪɢɸ, ɛɭɞɟɬ ɜɵɹɜɥɹɬɶ ɩɪɢɛɥɢɠɚɸɳɢɯɫɹ ɤ ɩɨɥɹɦ 

ɠɢɜɨɬɧɵɯ ɢ ɨɬɩɭɝɢɜɚɬɶ ɢɯ ɫ ɩɨɦɨɳɶɸ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɫɢɝɧɚɥɚ ɢɥɢ ɡɜɭɤɨɜ ɪɚɡɪɵɜɚ ɩɟɬɚɪɞ. 
Ʉɚɦɟɪɚ ɫ ɢɧɮɪɚɤɪɚɫɧɵɦ ɞɚɬɱɢɤɨɦ ɩɨɡɜɨɥɢɬ ɞɪɨɧɭ ɨɬɫɥɟɞɢɬɶ ɠɢɜɨɬɧɵɯ ɤɚɤ ɜ ɞɧɟɜɧɨɟ ɜɪɟɦɹ, ɬɚɤ ɢ 
ɜ ɧɨɱɧɨɟ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɫɢɫɬɟɦɚ ɧɚ ɨɫɧɨɜɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɛɭɞɟɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɬɫɧɹɬɵɟ 
ɤɜɚɞɪɚɤɨɩɬɟɪɨɦ ɦɚɬɟɪɢɚɥɵ, ɱɬɨɛɵ ɧɚ ɨɫɧɨɜɟ ɩɨɜɚɞɨɤ ɢ ɫɥɟɞɨɜ ɠɢɜɨɬɧɵɯ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɢɯ 
ɩɨɜɟɞɟɧɢɟ [2]. 

3. ɋɢɫɬɟɦɚ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɩɪɨɰɟɫɫɨɦ ɫɨɡɪɟɜɚɧɢɹ ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ ɧɚ ɩɨɫɟɜɧɵɯ ɩɨɥɹɯ. 
Ȼɥɚɝɨɞɚɪɹ ɤɚɦɟɪɚɦ ɫ ɢɧɮɪɚɤɪɚɫɧɵɦɢ ɞɚɬɱɢɤɚɦɢ ɮɟɪɦɟɪɵ ɦɨɝɭɬ ɫɥɟɞɢɬ ɡɚ ɭɪɨɜɧɟɦ 

ɯɥɨɪɨɮɢɥɥɚ ɜ ɪɚɫɬɟɧɢɹɯ. ȿɝɨ ɭɦɟɧɶɲɟɧɢɟ ɹɜɥɹɟɬɫɹ ɩɟɪɜɵɦ ɩɪɢɡɧɚɤɨɦ ɧɚɥɢɱɢɟ ɜɪɟɞɢɬɟɥɟɣ ɢɥɢ 
ɩɥɨɯɨɝɨ ɭɯɨɞɚ [7]. 

4. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɮɟɪɦɚ Hand Free Hectare (ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ). 
Ⱥɜɬɨɧɨɦɧɚɹ ɫɢɫɬɟɦɚ, ɤɨɬɨɪɚɹ ɡɚɧɢɦɚɟɬɫɹ ɩɨɫɟɜɨɦ, ɩɨɥɢɜɨɦ ɢ ɫɛɨɪɨɦ ɭɪɨɠɚɹ. Ɉɧɚ 

ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɭɩɪɚɜɥɟɧɢɟ ɨɩɟɪɚɬɨɪɚɦɢ ɢɡ ɞɢɫɩɟɬɱɟɪɫɤɨɣ. Ⱦɪɨɧɵ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ 
ɦɭɥɶɬɢɫɩɟɤɬɪɚɥɶɧɵɦɢ ɞɚɬɱɢɤɚɦɢ ɩɪɨɢɡɜɨɞɹɬ ɫɴɟɦɤɭ ɭɝɨɞɢɣ. ɇɟɛɨɥɶɲɢɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ 



 ʐˈ˔˕˃ˈ˅˃ ʜ.ʑ., ʠ˖ˎ˕˃ːˆ˃ˎˋˈ˅˃ ʓˉ.ʙ., ʖ˖˄ˑ˅˃ ʏ.ʓ. ʗ˔˔ˎˈˇˑ˅˃ːˋˈ ˔ˋ˔˕ˈˏ ˏˑːˋ˕ˑ˓ˋːˆ˃ ˅ 
˔ˈˎ˟˔ˍˑ˘ˑˊˢˌ˔˕˅ˈːːˑˌ ˔˗ˈ˓ˈ // ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕. 

ʗː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ.3, №1, 2018 
21 

 

ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ 

INFORMATION TECHNOLOGIES  

ɦɚɲɢɧɵ ɛɟɪɭɬ ɨɛɪɚɡɰɵ ɡɟɦɥɢ, ɨɰɟɧɢɜɚɸɬ ɟɟ ɢ ɩɨɞɛɢɪɚɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɦɢɧɟɪɚɥɶɧɵɟ ɭɞɨɛɪɟɧɢɹ. 
Ʉɚɦɟɪɵ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɨɩɨɜɟɳɚɸɬ ɨ ɜɪɟɞɢɬɟɥɹɯ ɢɥɢ ɫɨɪɧɹɤɚɯ. 

ȼ Ɋɨɫɫɢɢ ɩɪɟɞɥɚɝɚɸɬɫɹ ɫɢɫɬɟɦɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȻɉɅȺ ɜ ɰɟɥɹɯ ɦɨɧɢɬɨɪɢɧɝɚ ɫɨɫɬɨɹɧɢɹ 
ɬɟɯɧɢɤɢ ɢ ɩɨɫɟɜɨɜ, ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɫɟɥɶɯɨɡɭɝɨɞɢɣ, ɫɨɡɞɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɤɚɪɬ ɩɨɥɟɣ ɢ ɬ.ɞ.  

ȼ ɰɟɥɹɯ ɛɨɪɶɛɵ ɫ ɜɪɟɞɨɧɨɫɧɵɦɢ ɧɚɫɟɤɨɦɵɦɢ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɭɬɧɢɤɨɜɵɟ ɫɢɫɬɟɦɵ. 
Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɜ ɋɟɜɟɪɧɨɣ Ⱥɮɪɢɤɟ ɡɚ 70 ɞɧɟɣ ɞɨ ɧɚɱɚɥɚ ɪɨɟɧɢɹ ɫɚɪɚɧɱɨɜɵɯ ɫɬɚɞ ɭɱɟɧɵɟ ɫɦɨɝɥɢ 
ɨɩɪɟɞɟɥɢɬɶ ɢɯ ɩɨɹɜɥɟɧɢɹ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 1 ɤɦ. Ɍɚɤɨɣ ɫɩɨɫɨɛ ɦɨɧɢɬɨɪɢɧɝɚ ɨɫɧɨɜɚɧ ɧɚ ɫɛɨɪɟ 
ɞɚɧɧɵɯ ɨ ɜɥɚɠɧɨɫɬɢ ɩɨɱɜɵ ɢ ɚɬɦɨɫɮɟɪɵ. ɋɩɭɬɧɢɤ SMOS (Soil Moisture and Ocean Salinity 
mission) ɩɨɥɭɱɚɥ ɫ ɩɨɜɟɪɯɧɨɫɬɢ Ɂɟɦɥɢ ɢɡɨɛɪɚɠɟɧɢɹ ɫ «ɹɪɤɨɫɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ», ɬ.ɟ. 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɫɜɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ. ɗɬɚ ɜɟɥɢɱɢɧɚ ɡɚɜɢɫɢɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɭɜɥɚɠɧɟɧɧɨɫɬɢ 
ɜɨɡɞɭɯɚ. ɍɱɟɧɵɟ ɧɚ ɨɫɧɨɜɟ ɷɬɢɯ ɞɚɧɧɵɯ ɫɦɨɝɥɢ ɫɨɫɬɚɜɢɬɶ ɩɪɨɝɧɨɡ ɢ ɨɩɪɟɞɟɥɢɬɶ ɧɚɢɛɨɥɟɟ 
ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɡɨɧɵ ɞɥɹ ɪɚɡɦɧɨɠɟɧɢɹ ɫɚɪɚɧɱɢ [4, 6, 8]. 

ȼ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɫɩɵɲɟɤ ɜɪɟɞɢɬɟɥɟɣ ɡɚ ɫ 2007 ɝ. 
ɍɱɢɬɵɜɚɥɢɫɶ ɬɚɤɢɟ ɝɟɨɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɚɤ: 

1. Ɍɟɦɩɟɪɚɬɭɪɚ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
2. ȼɟɝɟɬɚɰɢɨɧɧɵɣ ɢɧɞɟɤɫ; 
3. ȼɥɚɠɧɨɫɬɶ ɩɨɱɜɵ; 
4. Ⱦɚɧɧɵɟ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɦɟɬɟɨɫɬɚɧɰɢɹɯ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɨ ɪɚɫɱɟɬɭ 

ɫɚɪɚɧɱɨɜɨɣ ɨɩɚɫɧɨɫɬɢ, ɢɫɯɨɞɹ ɢɡ ɫɧɢɦɤɨɜ ɫɨ ɫɩɭɬɧɢɤɨɜ [6].  
Ɍɚɤɠɟ ɜ ɧɟɤɨɬɨɪɵɯ ɪɟɝɢɨɧɚɯ ɦɟɬɨɞɚɦɢ ɛɨɪɶɛɵ ɫ ɜɪɟɞɨɧɨɫɧɵɦɢ ɧɚɫɟɤɨɦɵɦɢ ɹɜɥɹɸɬɫɹ: 
1. Ɉɛɪɚɛɨɬɤɚ ɩɨɫɟɜɧɵɯ ɤɭɥɶɬɭɪ ɛɢɨɩɟɫɬɢɰɢɞɚɦɢ. ɗɬɨ ɛɢɨɩɪɟɩɚɪɚɬɵ ɞɥɹ ɛɨɪɶɛɵ ɫ 

ɜɪɟɞɢɬɟɥɹɦɢ ɧɚ ɨɫɧɨɜɟ ɧɨɜɵɯ ɲɬɚɦɦɨɜ ɛɚɤɬɟɪɢɣ, ɡɚɳɢɳɚɸɳɢɟ ɡɟɪɧɨɜɵɟ, ɩɥɨɞɨɜɵɟ ɢ ɨɜɨɳɧɵɟ 
ɤɭɥɶɬɭɪɵ ɨɬ ɡɚɛɨɥɟɜɚɧɢɣ ɢ ɜɪɟɞɢɬɟɥɟɣ, ɧɟ ɨɤɚɡɵɜɚɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ; 

2. ȼɫɩɚɯɢɜɚɧɢɟ ɩɥɚɧɬɚɰɢɣ ɜ ɰɟɥɹɯ ɭɧɢɱɬɨɠɟɧɢɹ ɡɚɥɟɝɚɸɳɢɯ ɜ ɡɟɦɥɟ ɥɢɱɢɧɨɤ ɜɪɟɞɢɬɟɥɟɣ. 
Ⱥɧɚɥɢɡ ɢɫɩɨɥɶɡɭɟɦɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɞɚɧɧɵɣ 

ɦɨɦɟɧɬ ɦɟɬɨɞɵ ɦɨɧɢɬɨɪɢɧɝɚ ɜɪɟɞɢɬɟɥɟɣ ɧɚ ɩɥɚɧɬɚɰɢɹɯ ɧɟ ɹɜɥɹɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɵɦɢ, 
ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɧɟ ɛɨɪɸɬɫɹ ɫ ɢɫɬɨɱɧɢɤɨɦ ɩɪɨɛɥɟɦɵ, ɚ ɭɫɬɪɚɧɹɸɬ ɟɟ ɩɨɫɥɟɞɫɬɜɢɹ. Ɍɚɤɠɟ 
ɜɫɩɚɯɢɜɚɧɢɟ ɡɟɦɟɥɶ ɢ ɨɛɪɚɛɨɬɤɚ ɩɥɚɧɬɚɰɢɣ ɞɨɫɬɚɬɨɱɧɨ ɞɨɪɨɝɨɣ ɢ ɬɪɭɞɨёɦɤɢɣ ɩɪɨɰɟɫɫ. ɂɡ ɱɟɝɨ 
ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɦɨɧɢɬɨɪɢɧɝ ɫ ɩɨɦɨɳɶɸ ɛɟɫɩɢɥɨɬɧɵɯ 
ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ. 

ɇɚ ɧɚɱɚɥɨ 2017 ɝɨɞɚ ɪɵɧɨɤ «ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ» ȻɉɅȺ ɧɚɯɨɞɢɬɫɹ ɧɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ 
ɪɚɡɜɢɬɢɹ. Ɉɞɧɚɤɨ ɷɤɫɩɟɪɬɵ ɩɨɥɚɝɚɸɬ, ɱɬɨ ɜ ɛɭɞɭɳɟɦ ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɫɬɚɧɟɬ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 
ɤɪɭɩɧɵɯ ɫɟɝɦɟɧɬɨɜ ɪɵɧɤɚ ɞɥɹ ɤɜɚɞɪɚɤɨɩɬɟɪɨɜ. Markets and Markets ɜ 2016 ɝɨɞɭ ɨɰɟɧɢɥ ɪɵɧɨɤ 
«ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ» ȻɉɅȺ ɜ $ 864, 4 ɦɥɧ., ɫɩɪɨɝɧɨɡɢɪɨɜɚɜ ɞɨ 2022 ɝɨɞɚ ɭɜɟɪɟɧɧɵɣ 
ɟɠɟɝɨɞɧɵɣ ɪɨɫɬ ɨɬɪɚɫɥɢ ɜ 30% (ɞɨ $ 4,2 ɦɥɪɞ.). ɉɨ ɫɥɨɜɚɦ ɷɤɫɩɟɪɬɨɜ, Markets and Markets, 
ɚɤɬɢɜɧɨɦɭ ɪɨɫɬɭ ɪɵɧɤɚ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɨɫɬɟɩɟɧɧɨɟ ɭɥɭɱɲɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɣ 
ɤɨɧɴɟɤɬɭɪɵ, ɤɨɬɨɪɨɟ ɫɟɣɱɚɫ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɫɬɪɚɧɚɯ ɦɢɪɚ [4]. 

ɉɨ ɨɰɟɧɤɚɦ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɚɝɟɧɬɫɬɜɚ PWC, ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɥɟɬ ɪɵɧɨɤ ɨɞɧɢɯ 
«ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ» ɞɪɨɧɨɜ (ɧɟ ɜɤɥɸɱɚɹ ɛɟɫɩɢɥɨɬɧɢɤɢ ɫɚɦɨɥɟɬɧɨɝɨ ɬɢɩɚ) ɦɨɠɟɬ ɫɨɫɬɚɜɢɬɶ 
ɩɨɪɹɞɤɚ $32,4 ɦɥɪɞ. Ⱦɚɧɧɵɣ ɪɨɫɬ ɛɭɞɟɬ ɨɛɭɫɥɨɜɥɟɧ ɭɜɟɥɢɱɟɧɢɟɦ ɱɢɫɥɟɧɧɨɫɬɢ ɦɢɪɨɜɨɝɨ ɧɚɫɟɥɟɧɢɹ 
– ɱɬɨɛɵ ɜɫɟɯ ɩɪɨɤɨɪɦɢɬɶ, ɛɟɡ ɢɧɧɨɜɚɰɢɣ ɜ ɨɬɪɚɫɥɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɜɵɫɢɬɶ 
ɭɪɨɠɚɣɧɨɫɬɶ, ɧɟ ɨɛɨɣɬɢɫɶ. 

ɋɪɟɞɢ ɫɬɪɚɧ, ɝɞɟ ɫɟɣɱɚɫ ɩɪɨɢɫɯɨɞɢɬ ɚɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ «ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ» 
ɛɟɫɩɢɥɨɬɧɢɤɨɜ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɋɒȺ, Ʉɢɬɚɣ, əɩɨɧɢɹ, Ȼɪɚɡɢɥɢɹ, ɫɬɪɚɧɵ ȿɋ ɢ ɞɪ. 

ɋɪɟɞɢ ɤɪɭɩɧɟɣɲɢɯ ɮɢɝɭɪ ɦɢɪɨɜɨɝɨ ɪɵɧɤɚ ȻɉɅȺ, ɤɨɬɨɪɵɟ ɨɪɢɟɧɬɢɪɭɸɬɫɹ ɧɚ ɫɟɥɶɫɤɨɟ 
ɯɨɡɹɣɫɬɜɨ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɚɤɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ, ɤɚɤ AeroVironment Inc, AgEagle, DJI, Yamaha ɢ 
ɞɪ [11]. 

http://www.tadviser.ru/index.php/PWC
http://www.tadviser.ru/index.php/%D0%A1%D0%A8%D0%90
http://www.tadviser.ru/index.php/%D0%9A%D0%B8%D1%82%D0%B0%D0%B9
http://www.tadviser.ru/index.php/%D0%AF%D0%BF%D0%BE%D0%BD%D0%B8%D1%8F
http://www.tadviser.ru/index.php/%D0%91%D1%80%D0%B0%D0%B7%D0%B8%D0%BB%D0%B8%D1%8F
http://www.tadviser.ru/index.php/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B0
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ȼ ɤɨɧɰɟ ɞɟɤɚɛɪɹ 2017 ɝɨɞɚ ɤɨɦɩɚɧɢɹ DJI Innovation Technology (DJI), ɤɪɭɩɧɟɣɲɢɣ ɜ Ʉɢɬɚɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɤɨɦɦɟɪɱɟɫɤɢɯ ɛɟɫɩɢɥɨɬɧɢɤɨɜ, ɫɨɨɛɳɢɥɚ, ɱɬɨ ɛɨɥɟɟ 10 ɬɵɫɹɱ 
ɨɩɟɪɚɬɨɪɨɜ ȻɉɅȺ ɢɫɩɨɥɶɡɭɸɬ ȻɉɅȺ DJI ɫɟɪɢɢ MG, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɟɥɶɫɤɨɦ 
ɯɨɡɹɣɫɬɜɟ. ɉɨ ɨɰɟɧɤɚɦ ɤɨɦɩɚɧɢɢ, ɩɪɨɞɚɠɢ ɬɚɤɢɯ ȻɉɅȺ ɜ 2020 ɝɨɞɭ ɞɨɫɬɢɝɧɭɬ 45 ɬɵɫɹɱ ɲɬɭɤ. 

Ʉɢɬɚɣɫɤɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɧɚɦɟɪɟɧ ɢ ɞɚɥɶɲɟ ɧɚɪɚɳɢɜɚɬɶ ɢɧɜɟɫɬɢɰɢɢ ɜ ɪɚɡɪɚɛɨɬɤɭ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ȻɉɅȺ ɢ ɨɛɭɱɟɧɢɟ ɨɩɟɪɚɬɨɪɨɜ ɞɥɹ ɧɢɯ, ɱɬɨɛɵ ɩɨɦɨɱɶ ɮɟɪɦɟɪɚɦ ɩɨɜɵɫɢɬɶ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɫɟɥɶɯɨɡɭɝɨɞɢɣ ɩɟɫɬɢɰɢɞɚɦɢ, ɩɟɪɟɞɚɟɬ China Daily [9, 10]. 

ȼ ɧɨɹɛɪɟ 2015 ɝɨɞɚ DJI ɜɵɩɭɫɬɢɥɚ ɫɜɨɣ ɩɟɪɜɵɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ȻɉɅȺ MG-1, ɚ ɜ 
2016-ɦ ɩɨɩɨɥɧɢɥɚ ɚɫɫɨɪɬɢɦɟɧɬ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɟɣ ɩɨɞ ɧɚɡɜɚɧɢɟɦ MG-1S, ɨɫɧɚɳɟɧɧɨɣ ɩɟɪɟɞɨɜɨɣ 
ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ȻɉɅȺ, ɪɚɞɚɪɨɦ ɢ ɫɟɧɫɨɪɚɦɢ. 

ȼ ɤɨɧɰɟ 2017 ɝɨɞɚ DJI ɩɪɟɞɫɬɚɜɢɥɚ ɟɳɟ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɣ ȻɉɅȺ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ MG-1S Advanced ɫ ɭɥɭɱɲɟɧɧɵɦɢ ɪɚɞɚɪɨɦ, ɪɚɫɩɵɥɢɬɟɥɶɧɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɚɦɢ, ɩɨɜɵɲɚɸɳɢɦɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ȻɉɅȺ ɢ ɟɝɨ ɬɨɱɧɨɫɬɶ. ɉɨ ɞɚɧɧɵɦ ɤɨɦɩɚɧɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɷɬɨɣ ɦɨɞɟɥɢ ɨɩɟɪɚɬɨɪɵ ɦɨɝɭɬ ɟɠɟɞɧɟɜɧɨ ɨɛɪɚɛɚɬɵɜɚɬɶ ɯɢɦɢɤɚɬɚɦɢ ɩɨɫɟɜɵ ɧɚ ɩɥɨɳɚɞɢ 
ɨɤɨɥɨ 40 ɝɟɤɬɚɪɨɜ. 

DJI ɜɢɞɢɬ ɛɨɥɶɲɢɟ ɩɟɪɫɩɟɤɬɢɜɵ ɞɥɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ȻɉɅȺ ɢ ɩɥɚɧɢɪɭɟɬ 
ɚɤɬɢɜɢɡɢɪɨɜɚɬɶ ɭɫɢɥɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɨɩɟɪɚɬɨɪɨɜ ɞɥɹ ɧɢɯ. ȼ ɢɧɬɟɪɜɶɸ ɢɡɞɚɧɢɸ 
ɜɢɰɟ-ɩɪɟɡɢɞɟɧɬ DJI Ʌɭɨ Ⱦɠɟɧɯɭɚ (Luo Zhenhua) ɡɚɹɜɢɥ, ɱɬɨ ɫɩɪɨɫ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ȻɉɅȺ 
ɩɪɨɫɬɨ ɨɝɪɨɦɟɧ. 

ɉɨ ɞɚɧɧɵɦ DJI, ɧɚ ɞɨɥɸ ɟɟ ȻɉɅȺ ɫɟɪɢɢ MG ɩɪɢɯɨɞɢɬɫɹ ɨɤɨɥɨ 70% ɩɪɨɞɚɠ ȻɉɅȺ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɜ Ʉɢɬɚɟ. 

ɋ ɦɨɞɟɪɧɢɡɚɰɢɟɣ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ ɄɇɊ ɪɵɧɨɤ ɩɟɪɟɞɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɮɟɪɦɟɪɨɜ 
ɩɟɪɟɠɢɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɩɨɞɴɟɦ. Ɉɠɢɞɚɟɬɫɹ, ɱɬɨ ɜ 2023 ɝɨɞɭ ɩɨɤɚɡɚɬɟɥɶ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ȻɉɅȺ ɜ 
ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɦ ɤɨɦɩɥɟɤɫɟ Ʉɢɬɚɹ ɩɪɟɜɵɫɢɬ 40%, ɚ ɩɪɨɞɚɠɢ ɬɚɤɢɯ ɭɫɬɪɨɣɫɬɜ ɜ ɞɟɧɟɠɧɨɦ 
ɜɵɪɚɠɟɧɢɢ ɞɨɫɬɢɝɧɭɬ 16 ɦɥɪɞ ɸɚɧɟɣ ($2,4 ɦɥɪɞ) [4].  

 

ɁȺɄɅɘɑȿɇɂȿ 

ɂɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɚɤɬɢɜɧɨ 
ɜɧɟɞɪɹɸɬɫɹ ɜɨ ɜɫɟ ɫɮɟɪɵ ɠɢɡɧɢ ɥɸɞɟɣ. Ɇɨɧɢɬɨɪɢɧɝ ɜ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ 
ɱɚɫɬɶɸ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ 
ɧɚɛɥɸɞɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ȻɉɅȺ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɟɫɩɢɥɨɬɧɵɯ ɚɩɩɚɪɚɬɨɜ ɧɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɣ ɢ ɷɮɮɟɤɬɢɜɧɵɣ ɫɩɨɫɨɛ ɫɥɟɠɟɧɢɹ ɡɚ ɩɥɚɧɬɚɰɢɹɦɢ ɢɡ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ.  
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ɋ. 205–213. 
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