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1ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ 
 

Аɧɨɬаɰіɹ. Ɋɨɡɝɥɹɧɭɬɢɣ ɩɪɢɧɰɢɩ ɜɢɦɿɪɭ ɲɜɢɞɤɨɫɬɿ ɧɚ ɨɫɧɨɜɿ ɧɢɡɶɤɨɱɚɫɬɨɬɧɨɝɨ ɛɢɬɬɹ. ɉɪɨɜɟ-
ɞɟɧɢɣ ɚɧɚɥɿɡ ɦɨɠɥɢɜɨɫɬɟɣ ɜɢɦɿɪɭ ɲɜɢɞɤɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɚɞɚɪɚ ɧɚ 

ɟɮɟɤɬɿ Ⱦɨɩɥɟɪɚ. ɉɨɤɚɡɚɧɚ ɦɨɠɥɢɜɿɫɬɶ ɨɬɪɢɦɚɧɧɹ ɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɚɬɟ-
ɦɚɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɫɢɝɧɚɥɭ ɛɟɡ ɡɚɥɭɱɟɧɧɹ ɝɚɪɦɨɧɿɣɧɨɝɨ ɚɧɚɥɿɡɭ. ɉɪɨɚɧɚɥɿɡɨɜɚɧɿ ɦɨɠɥɢɜɿ ɨɛɦɟ-
ɠɟɧɧɹ ɞɿɚɩɚɡɨɧɭ ɜɢɦɿɪɸɜɚɧɢɯ ɲɜɢɞɤɨɫɬɟɣ, ɩɨɜ’ɹɡɚɧɿ ɡ ɪɿɡɧɢɦɢ ɱɢɧɧɢɤɚɦɢ. 

Клɸɱɨві ɫлɨва: ɪɚɞɚɪ Ⱦɨɩɥɟɪɚ, ɛɢɬɬɹ, ɦɿɤɪɨɯɜɢɥɶɨɜɢɣ ɜɢɩɪɨɦɿɧɸɜɚɱ, ɩɚɬɱ-ɚɧɬɟɧɚ, ɪɨɛɚɫɧɿɫ-
ɬɿɫɬɶ. 
 

ȼɫɬɭɩ 

ɇɢɧɿ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɬɪɚɤɬɨɪɿɜ 

ɜɢɪɨɛɧɢɰɬɜɚ «ɏɚɪɤɿɜɫɶɤɢɣ ɬɪɚɤɬɨɪɧɢɣ ɡɚ-
ɜɨɞ» ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɬɟɯɧɿɱɧɿ ɪɿɲɟɧɧɹ, ɩɪɢɧ-

ɰɢɩ ɞɿʀ ɹɤɢɯ ɨɫɧɨɜɚɧɢɣ ɧɚ ɜɢɦɿɪɿ ɤɿɥɶɤɨɫɬɿ 
ɨɛɟɪɬɿɜ ɞɟɬɚɥɟɣ ɬɪɚɧɫɦɿɫɿʀ ɬɚ ɤɨɥɿɫ. əɤ ɞɚɬ-
ɱɢɤ ɲɜɢɞɤɨɫɬɿ ɨɛɟɪɬɚɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 

ɿɧɤɪɟɦɟɧɬɚɥɶɧɢɣ ɞɚɬɱɢɤ, ɩɪɢɧɰɢɩ ɞɿʀ ɹɤɨɝɨ 

ɨɫɧɨɜɚɧɢɣ ɧɚ ɩɿɞɪɚɯɭɧɤɭ ɦɿɧɥɢɜɨʀ ɜ ɱɚɫɿ ɜɟ-
ɥɢɱɢɧɢ. 

Ȼɟɡɤɨɧɬɚɤɬɧɿ ɦɚɝɧɿɬɨɤɟɪɨɜɚɧɿ ɞɚɬɱɢɤɢ 

ɲɜɢɞɤɨɫɬɿ, ɭ ɹɤɢɯ ɜɿɞɫɭɬɧɿɣ ɮɿɡɢɱɧɢɣ ɤɨɧ-

ɬɚɤɬ ɦɿɠ ɪɨɬɨɪɨɦ ɿ ɫɬɚɬɨɪɧɢɦɢ ɤɨɪɩɭɫɧɢɦɢ 

ɞɟɬɚɥɹɦɢ, ɡɚɪɚɡ є ɩɪɟɞɦɟɬɨɦ ɩɿɞɜɢɳɟɧɨɝɨ 

ɿɧɬɟɪɟɫɭ ɡ ɛɨɤɭ ʀɯɧɿɯ ɪɨɡɪɨɛɧɢɤɿɜ. 

Ʉɨɧɫɬɪɭɤɰɿʀ ɬɚɤɨɝɨ ɪɨɞɭ ɞɨɡɜɨɥɹɸɬɶ ɡɧɚ-
ɱɧɨ ɩɿɞɜɢɳɢɬɢ ɧɚɞɿɣɧɿɫɬɶ ɩɪɢɫɬɪɨɸ ɡɚ ɪɚɯɭ-

ɧɨɤ ɩɪɚɤɬɢɱɧɨ ɩɨɜɧɨɝɨ ɭɫɭɧɟɧɧɹ ɦɟɯɚɧɿɱɧɨ-

ɝɨ ɤɨɧɬɚɤɬɭ, ɡɦɟɧɲɟɧɧɹ ɬɟɪɬɹ ɣ ɡɧɨɲɭɜɚɧɧɹ, 

ɩɨɧɹɬɬɹ ɹɤɢɯ ɩɪɚɤɬɢɱɧɨ ɫɤɚɫɨɜɭɸɬɶɫɹ ɞɥɹ 

ɫɬɚɬɨɪɚ. ɉɪɨɬɟ ɡɛɟɪɿɝɚєɬɶɫɹ ɣ ɧɚɜɿɬɶ ɩɿɞɫɢ-

ɥɸєɬɶɫɹ (ɭ ɡɜ’ɹɡɤɭ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɡɚɡɨɪɭ ɦɿɠ 

ɞɚɬɱɢɤɨɦ ɿ ɪɨɬɨɪɨɦ) ɩɪɨɛɥɟɦɚ ɡɚɛɟɡɩɟɱɟɧɧɹ 

ɧɚɞɿɣɧɨɫɬɿ ɫɩɪɚɰɶɨɜɭɜɚɧɧɹ ɝɚɪɚɧɬɨɜɚɧɨɝɨ 

ɩɟɪɟɦɢɤɚɧɧɹ ɿɦɩɭɥɶɫɧɨɝɨ ɜɢɯɨɞɭ ɞɚɬɱɢɤɚ ɜ 

ɭɦɨɜɚɯ ɧɟɝɚɬɢɜɧɨɝɨ ɜɩɥɢɜɭ ɨɫɶɨɜɢɯ ɿ ɪɚɞɿɚ-
ɥɶɧɢɯ ɜɿɛɪɚɰɿɣ, ɦɟɯɚɧɿɱɧɢɯ ɞɨɩɭɫɤɿɜ. ȼɢɫɨɤɚ 
ɧɚɞɿɣɧɿɫɬɶ ɫɩɪɚɰɶɨɜɭɜɚɧɧɹ ɰɢɮɪɨɜɨʀ ɫɢɫɬɟɦɢ 

ɛɟɡ ɩɪɨɩɭɫɤɿɜ ɿɦɩɭɥɶɫɿɜ ɨɡɧɚɱɚє ɛɿɥɶɲ ɜɢɫɨ-

ɤɭ ɬɨɱɧɿɫɬɶ ɩɪɢɫɬɪɨɸ, ɚɥɟ ɬɨɱɧɿɫɬɶ є ɤɨɦɩɥɟ-
ɤɫɧɨɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ, ɳɨ ɦɿɫɬɢɬɶ ɛɚɝɚɬɨ 

ɩɚɪɚɦɟɬɪɿɜ. 

ɇɨɜɿ ɫɢɫɬɟɦɢ ɛɟɡɭɩɢɧɧɨ ɮɨɪɦɭɸɬɶ ɩɨɬɪɟ-
ɛɭ ɜ ɛɿɥɶɲ ɬɨɱɧɢɯ ɧɚɞɿɣɧɢɯ «ɿɧɬɟɥɟɤɬɭɚɥɶ-

ɧɢɯ» ɫɟɧɫɨɪɧɢɯ ɫɢɫɬɟɦɚɯ ɛɭɞɶ-ɹɤɨɝɨ ɬɢɩɭ, 

ɡɨɤɪɟɦɚ ɿ ɜ ɰɢɮɪɨɜɢɯ ɞɚɬɱɢɤɚɯ ɲɜɢɞɤɨɫɬɿ [1]. 

Ɉɫɨɛɥɢɜɨ ɜɚɠɥɢɜɢɦɢ є ɜɢɦɿɪɸɜɚɧɧɹ ɲɜɢ-

ɞɤɨɫɬɿ ɜ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɿɣ ɬɟɯɧɿɰɿ, ɞɟ ɜɿɞ 

ɲɜɢɞɤɨɫɬɿ ɨɪɚɧɧɹ ɡɚɥɟɠɢɬɶ ɤɿɧɰɟɜɢɣ ɪɟɡɭɥɶ-

ɬɚɬ. ɋɭɱɚɫɧɢɦɢ є ɫɢɫɬɟɦɢ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ 

ɞɚɬɱɢɤɚ ɏɨɥɥɚ, ɳɨ ɞɨɡɜɨɥɹє ɜɢɦɿɪɸɜɚɬɢ ɱɚɫ-
ɬɨɬɭ ɨɛɟɪɬɿɜ ɤɨɥɿɫ. Ⱥɥɟ ɰɟ є ɜɿɞɧɨɫɧɚ ɲɜɢɞ-

ɤɿɫɬɶ. Ɋɿɱ ɭ ɬɨɦɭ, ɳɨ ɜ ɩɪɨɰɟɫɿ ɡɟɦɥɟɨɛɪɨɛ-

ɥɟɧɧɹ ɞɨɫɢɬɶ ɱɚɫɬɨ ɜɢɧɢɤɚɸɬɶ ɹɜɢɳɚ 
ɮɪɟɡɟɪɭɜɚɧɧɹ (ɩɪɨɛɭɤɫɭɜɚɧɧɹ ɧɚ ɨɪɚɧɰɿ) [2]. 

ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɫɢɫɬɟɦɚ ɜɢɦɿɪɸɜɚɧɧɹ ɲɜɢ-

ɞɤɨɫɬɿ ɞɚє ɩɨɤɚɡɚɧɧɹ ɜɿɞɧɨɫɧɨʀ ɲɜɢɞɤɨɫɬɿ, ɚ 
ɞɥɹ ɹɤɿɫɧɨɝɨ ɡɟɦɥɟɨɛɪɨɛɥɟɧɧɹ ɜɤɪɚɣ ɧɟɨɛ-

ɯɿɞɧɨ ɦɚɬɢ ɩɨɤɚɡɚɧɧɹ ɚɛɫɨɥɸɬɧɨɝɨ ɡɧɚɱɟɧɧɹ 

ɲɜɢɞɤɨɫɬɿ. Ɍɚɤɭ ɿɧɮɨɪɦɚɰɿɸ ɦɨɠɟ ɧɚɞɚɬɢ 

GPS-ɫɩɿɞɨɦɟɬɪ ɚɛɨ ɞɚɬɱɢɤ ɧɚ ɨɫɧɨɜɿ ɪɚɞɚɪɚ 
Ⱦɨɩɥɟɪɚ. GPS-ɫɩɿɞɨɦɟɬɪ ɩɪɚɰɸє ɡɿ ɫɥɚɛɤɢɦɢ 

ɫɢɝɧɚɥɚɦɢ ɿɡ ɫɭɩɭɬɧɢɤɿɜ, ɭɧɚɫɥɿɞɨɤ ɱɨɝɨ ɞɭ-

ɠɟ ɱɚɫɬɨ ɜɿɧ ɧɟ ɜɢɤɨɧɭє ɫɜɨʀɯ ɮɭɧɤɰɿɣ (ɜɨɥɨ-

ɝɚ ɩɨɝɨɞɚ, ɥɿɫɢɫɬɚ ɦɿɫɰɟɜɿɫɬɶ, ɧɚɹɜɧɿɫɬɶ ɜɢɫɨ-

ɤɨɜɨɥɶɬɧɢɯ Ʌȿɉ). ɐɢɯ ɧɟɞɨɥɿɤɿɜ ɫɢɫɬɟɦɚ ɧɚ 
ɨɫɧɨɜɿ ɪɚɞɚɪɚ Ⱦɨɩɥɟɪɚ ɩɨɡɛɚɜɥɟɧɚ, ɨɞɧɚɤ ɩɨ-

ɬɪɟɛɭє ɫɤɥɚɞɧɿɲɨʀ ɦɚɬɟɦɚɬɢɱɧɨʀ ɨɛɪɨɛɤɢ. 

 

Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 

ɋɩɿɞɨɦɟɬɪ ɧɚ ɨɫɧɨɜɿ ɪɚɞɚɪɚ Ⱦɨɩɥɟɪɚ ɜɢ-

ɤɨɪɢɫɬɨɜɭє ɹɤ ɤɨɪɢɫɧɭ ɿɧɮɨɪɦɚɰɿɸ ɫɢɝɧɚɥɢ 

ɛɢɬɬɹ ɦɿɠ ɜɢɯɿɞɧɨɸ ɬɚ ɜɯɿɞɧɨɸ ɱɚɫɬɨɬɚɦɢ 

[3, 4, 5]. 

ɑɚɫɬɨɬɚ ɨɛɪɨɛɥɸɜɚɧɨɝɨ ɫɢɝɧɚɥɭ ɛɢɬɬɹ 

ɩɪɨɩɨɪɰɿɣɧɚ ɲɜɢɞɤɨɫɬɿ ɪɭɯɨɦɢɯ ɜɿɞɧɨɫɧɨ 

ɪɚɞɚɪɚ ɨɛ’єɤɬɿɜ. Ⱥɦɩɥɿɬɭɞɚ ɫɤɥɚɞɨɜɨʀ ɛɢɬɬɹ 

ɡɚɥɟɠɢɬɶ ɜɿɞ ɩɨɬɭɠɧɨɫɬɿ ɨɬɪɢɦɚɧɨɝɨ ɜɿɞɡɟɪ-

ɤɚɥɟɧɨɝɨ ɫɢɝɧɚɥɭ, ɚ ɬɚɤɨɠ ɜɿɞ ɤɭɬɚ α ɦɿɠ ɜɟɤ-

ɬɨɪɨɦ ɧɚ ɡɭɫɬɪɿɱɧɢɣ ɤɭɪɫ ɬɚ ɜɟɤɬɨɪɨɦ ɪɭɯɭ 

ɫɤɚɧɨɜɚɧɨɝɨ ɨɛ’єɤɬɚ (ɪɢɫ. 1). Ⱦɥɹ ɧɚɛɭɬɬɹ 

ɦɚɤɫɢɦɚɥɶɧɨʀ ɬɨɱɧɨɫɬɿ ɜɢɦɿɪɿɜ ɤɪɚɳɟ ɡɚ ɜɫɟ 
ɫɩɪɹɦɭɜɚɬɢ ɜɿɫɶ ɧɚɩɪɚɜɥɟɧɨɫɬɿ ɧɚ ɨɛ’єɤɬ ɜɢ-

ɦɿɪɸɜɚɧɶ, ɬɨɛɬɨ ɧɚ ɩɪɨɬɟɤɬɨɪ ɩɨɤɪɢɲɤɢ ɬɪɚ-
ɤɬɨɪɚ. Ɂɜɿɫɧɨ, ɳɨ ɲɜɢɞɤɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ 

ɩɨɤɪɢɲɤɢ ɜɿɞɧɨɫɧɨ ɪɚɦɢ ɛɭɞɟ ɡɛɿɝɚɬɢɫɹ ɡɿ 
ɲɜɢɞɤɿɫɬɸ ɩɟɪɟɦɿɳɟɧɧɹ ɬɪɚɤɬɨɪɚ. Ⱦɥɹ ɧɚɣ-

ɛɿɥɶɲɨʀ ɬɨɱɧɨɫɬɿ ɩɪɨɩɨɧɭєɬɶɫɹ ɜɢɤɨɪɢɫɬɨɜɭ-
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ɜɚɬɢ ɩɚɬɱ-ɚɧɬɟɧɭ ɡ ɧɚɣɛɿɥɶɲɢɦ ɤɭɬɨɦ ɞɿɚɝ-
ɪɚɦɢ ɧɚɩɪɚɜɥɟɧɨɫɬɿ. Ɂɜɿɫɧɨ, ɳɨ ɩɿɞ ɱɚɫ ɜɢɦɿ-
ɪɿɜ ɧɚ ɞɚɬɱɢɤ ɛɭɞɟ ɧɚɤɥɚɞɚɬɢɫɹ ɞɭɠɟ ɛɚɝɚɬɨ 

ɩɟɪɟɲɤɨɞ ɜɿɞ ɦɟɬɚɥɿɱɧɢɯ ɞɟɬɚɥɟɣ ɫɚɦɨɝɨ 

ɬɪɚɤɬɨɪɚ ɬɚ ɡɚɞɧɶɨʀ ɩɨɜɟɪɯɧɿ ɚɧɬɟɧɢ. Ɉɬɨɠ 

ɤɿɧɰɟɜɢɣ ɪɟɡɭɥɶɬɚɬ ɧɟɨɛɯɿɞɧɨ ɞɨɞɚɬɤɨɜɨ ɨɛ-

ɪɨɛɥɹɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚ. 
ɒɜɢɞɤɿɫɬɶ ɪɭɯɨɦɨɝɨ ɨɛ’єɤɬɚ ɩɪɨɩɨɪɰɿɣɧɚ 
ɞɨɜɠɢɧɿ ɿɦɩɭɥɶɫɭ ɤɨɪɢɫɧɨɝɨ ɫɢɝɧɚɥɭ [6, 7]. 

ɍɧɚɫɥɿɞɨɤ ɦɚɬɟɦɚɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɡ’ɹɜɥɹєɬɶɫɹ 

ɧɚɛɿɪ ɤɨɞɿɜ ɜɢɦɿɪɹɧɨʀ ɱɚɫɬɨɬɢ, ɹɤɚ ɩɨɬɿɦ ɩɨ-

ɪɿɜɧɸєɬɶɫɹ ɡ ɟɬɚɥɨɧɧɨɸ ɧɚ ɲɬɚɬɧɨɦɭ ɫɩɿɞɨ-

ɦɟɬɪɿ. 
 

Ɇɟɬɚ ɿ ɩɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ 

Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɩɪɨɜɟɞɟɧɧɹ ɚɧɚɥɿɡɭ 

ɩɪɢɧɰɢɩɭ ɜɢɦɿɪɭ ɲɜɢɞɤɨɫɬɿ ɧɚ ɨɫɧɨɜɿ ɧɢɡɶ-

ɤɨɱɚɫɬɨɬɧɨɝɨ ɛɢɬɬɹ; ɜɢɡɧɚɱɟɧɧɹ ɦɨɠɥɢɜɨɫ-
ɬɟɣ ɜɢɦɿɪɭ ɲɜɢɞɤɨɫɬɿ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ 

ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɚɞɚɪɚ ɧɚ ɟɮɟɤɬɿ Ⱦɨɩɥɟɪɚ; 
ɨɬɪɢɦɚɧɧɹ ɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɦɚɬɟɦɚɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɫɢɝɧɚɥɭ ɛɟɡ ɡɚɥɭɱɟɧɧɹ 

ɝɚɪɦɨɧɿɣɧɨɝɨ ɚɧɚɥɿɡɭ. 

ɇɟɨɛɯɿɞɧɨ ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɦɨɠɥɢɜɿ ɨɛɦɟ-
ɠɟɧɧɹ ɞɿɚɩɚɡɨɧɭ ɜɢɦɿɪɸɜɚɧɢɯ ɲɜɢɞɤɨɫɬɟɣ, 

ɩɨɜ’ɹɡɚɧɿ ɡ ɪɿɡɧɢɦɢ ɱɢɧɧɢɤɚɦɢ. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɩɨɫɬɚɜɥɟɧɨʀ ɦɟɬɢ ɩɨɬɪɿɛɧɨ 

ɩɪɨɜɟɫɬɢ ɜɢɛɿɪ ɬɚ ɪɨɡɪɚɯɭɧɨɤ ɫɢɫɬɟɦɢ ɨɛɪɨ-

ɛɤɢ ɫɢɝɧɚɥɿɜ ɿɡ ɞɚɬɱɢɤɚ Ⱦɨɩɥɟɪɚ. 
 

ɋɢɧɬɟɡ ɫɢɫɬɟɦɢ ɜɢɦɿɪɸɜɚɧɧɹ ɲɜɢɞɤɨɫɬɿ 
ɉɪɨɩɨɧɭєɬɶɫɹ ɞɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɚɤɚ ɫɯɟ-

ɦɚ. Ʉɚɪɬɢɧɚ ɜɿɞɧɨɫɧɢɯ ɩɟɪɟɦɿɳɟɧɶ ɬɚ ɧɚɩɪɹ-

ɦɤɭ ɯɜɢɥɶ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 1. 

ɍ ɡɚɩɪɨɩɨɧɨɜɚɧɿɣ ɫɯɟɦɿ ɹɤ ɫɩɿɞɨɦɟɬɪ ɡɚ-
ɫɬɨɫɨɜɚɧɢɣ ɫɩɿɞɨɦɟɬɪ ɧɚ ɨɫɧɨɜɿ ɪɚɞɚɪɚ Ⱦɨ-

ɩɥɟɪɚ ɡ ɞɚɬɱɢɤɨɦ ɋDM324 ɡ ɩɚɬɱ-ɚɧɬɟɧɨɸ, ɳɨ 

ɦɚє ɞɿɚɝɪɚɦɭ ɧɚɩɪɹɦɤɭ 80° ɩɨ ɚɡɢɦɭɬɭ ɬɚ  32° 

ɩɨ ɜɢɫɨɬɿ ɡ ɪɨɛɨɱɨɸ ɱɚɫɬɨɬɨɸ 24,125 ȽȽɰ. 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɧɚɣɤɪɚɳɨɝɨ ɪɟɡɭɥɶɬɚɬɭ 

ɜɿɫɶ ɞɿɚɝɪɚɦɢ ɫɩɪɹɦɨɜɚɧɨɫɬɿ ɩɚɬɱ-ɚɧɬɟɧɢ ɞɚɬ-
ɱɢɤɚ [8, 9] ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɨɫɧɨɜɧɢɣ ɨɛ’єɤɬ ɜɢ-

ɦɿɪɭ, ɬɨɛɬɨ ɧɚ ɩɪɨɬɟɤɬɨɪ ɩɨɤɪɢɲɤɢ ɤɨɥɟɫɚ.  
ȼɿɪɨɝɿɞɧɨ, ɳɨ ɲɜɢɞɤɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ ɩɨ-

ɤɪɢɲɤɢ ɳɨɞɨ ɞɚɬɱɢɤɚ ɧɚ ɪɚɦɿ ɡɛɿɝɚєɬɶɫɹ ɡɿ 
ɲɜɢɞɤɿɫɬɸ ɩɟɪɟɦɿɳɟɧɧɹ ɬɪɚɤɬɨɪɚ. 

Ɉɬɪɢɦɚɧɿ ɜ ɯɨɞɿ ɩɟɪɜɿɫɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɿɜ 

ɪɟɡɭɥɶɬɚɬɢ ɩɨɤɚɡɚɥɢ, ɳɨ ɡɚ ɭɦɨɜɢ ɬɚɤɨʀ ɞɿɚɝ-
ɪɚɦɢ ɫɩɪɹɦɨɜɚɧɨɫɬɿ ɧɚ ɩɪɢɣɨɦɧɭ ɚɧɬɟɧɭ ɞɚɬ-
ɱɢɤɚ ɩɨɩɚɞɚɸɬɶ ɦɧɨɠɢɧɧɿ ɫɢɝɧɚɥɢ, ɜɿɞɛɢɬɿ 
ɜɿɞ ɪɿɡɧɢɯ ɨɛ’єɤɬɿɜ (ɡɨɤɪɟɦɚ ɣ ɿɡ ɡɚɞɧɶɨʀ ɧɚɩɿ-
ɜɫɮɟɪɢ ɚɧɬɟɧɢ) ɿ ɜɿɛɪɭɸɱɢɯ ɟɥɟɦɟɧɬɿɜ, ɳɨ 

ɩɟɪɟɦɿɳɚɸɬɶɫɹ ɡ ɪɿɡɧɨɸ ɱɚɫɬɨɬɨɸ ɬɚ ɧɚɩɪɹ-

ɦɤɨɦ (ɪɢɫ. 1).  

 
 

Ɋɢɫ. 1. Ʉɚɪɬɢɧɚ ɜɿɞɧɨɫɧɢɯ ɩɟɪɟɦɿɳɟɧɶ ɬɚ ɧɚ-
ɩɪɹɦɤɭ ɯɜɢɥɶ 
 

ɇɚ ɪɢɫ. 2 ɩɨɤɚɡɚɧɚ ɩɚɬɱ-ɚɧɬɟɧɚ ɞɚɬɱɢɤɚ 
Ⱦɨɩɥɟɪɚ (ɚ), ɤɨɧɫɬɪɭɤɰɿɹ ɩɪɢɣɦɚɥɶɧɨ-

ɩɟɪɟɞɚɜɚɥɶɧɨɝɨ ɬɪɚɤɬɭ CDM324 (ɛ) ɬɚ ɣɨɝɨ 

ɞɿɚɝɪɚɦɚ ɫɩɪɹɦɨɜɚɧɨɫɬɿ (ɫ). 
 

     

ɚ ɛ 

ɫ 

Ɋɢɫ. 2. ɉɚɬɱ-ɚɧɬɟɧɚ ɞɚɬɱɢɤɚ Ⱦɨɩɥɟɪɚ (ɚ), 
ɤɨɧɫɬɪɭɤɰɿɹ ɩɪɢɣɦɚɥɶɧɨ-ɩɟɪɟɞɚɜɚɥɶɧɨɝɨ 

ɬɪɚɤɬɭ CDM324 (ɛ) ɿ ɣɨɝɨ ɞɿɚɝɪɚɦɚ ɫɩɪɹ-

ɦɨɜɚɧɨɫɬɿ (ɫ) 

ȼɢɩɪɨɦɿɧɸ-

ɜɚɱ 

ɉɪɢɣɦɚɱ  

Ɉɛ’єɤɬ 2  

ȼɢɩɪɨɦɿɧɸɜɚ-
ɧɚ ɬɚ ɜɿɞɛɢɬɚ 

ɯɜɢɥɿ 

α1 

Ɉɛ’єɤɬ 3  

α2 

Ɉɛ’єɤɬ 1  

(ɨɫɧɨɜ-

ɧɢɣ) 

ɇɚɩɪɹɦɨɤ 

ɪɭɯɭ 
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Ɋɟɡɭɥɶɬɭɸɱɢɣ ɫɢɝɧɚɥ, ɳɨ ɩɨɩɚɞɚє ɧɚ ɩɨ-

ɩɟɪɟɞɧɿɣ ɩɿɞɫɢɥɸɜɚɱ, ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɫɭɦɢ 

ɚɦɩɥɿɬɭɞ ɛɢɬɬɹ, ɭɬɜɨɪɟɧɢɯ ɿɡ ɜɢɩɪɨɦɿɧɸɜɚ-
ɧɢɦ ɿɦɩɭɥɶɫɨɦ (ɪɢɫ. 3). 

 

 
 

Ɋɢɫ. 3. Ɋɟɡɭɥɶɬɭɸɱɢɣ ɫɢɝɧɚɥ, ɳɨ ɩɨɩɚɞɚє ɧɚ 
ɩɨɩɟɪɟɞɧɿɣ ɩɿɞɫɢɥɸɜɚɱ 

 

ɉɿɫɥɹ ɩɨɩɟɪɟɞɧɶɨʀ ɨɛɪɨɛɤɢ ɩɿɞɫɢɥɸɜɚɱɟɦ-

ɮɨɪɦɭɜɚɱɟɦ ɫɢɝɧɚɥ ɡɞɨɛɭɜɚє ɜɢɝɥɹɞ ɦɟɚɧɞɪɚ 
ɿɡ ɞɜɨɦɚ ɪɿɜɧɹɦɢ (ɪɢɫ. 4). 

 

 
 

Ɋɢɫ. 4. ɋɢɝɧɚɥ ɩɿɫɥɹ ɩɨɩɟɪɟɞɧɶɨʀ ɨɛɪɨɛɤɢ 

 

Ɉɫɬɚɬɨɱɧɚ ɨɛɪɨɛɤɚ ɫɢɝɧɚɥɭ ɞɥɹ ɜɢɞɿɥɟɧɧɹ 

ɤɨɪɢɫɧɨʀ ɫɤɥɚɞɨɜɨʀ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚ ɞɨɩɨɦɨ-

ɝɨɸ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɚɩɚɪɚɬɚ ɜ ɦɿɤɪɨɤɨɧɬɪɨ-

ɥɟɪɿ.  
ɒɜɢɞɤɿɫɬɶ ɨɛ’єɤɬɚ, ɳɨ ɪɭɯɚєɬɶɫɹ, ɩɪɨɩɨ-

ɪɰɿɣɧɚ ɞɨɜɠɢɧɿ ɿɦɩɭɥɶɫɭ ɤɨɪɢɫɧɨɝɨ ɫɢɝɧɚɥɭ 

(ɪɢɫ. 4). 

ɍɧɚɫɥɿɞɨɤ ɦɚɬɟɦɚɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɭɬɜɨɪɸ-

єɬɶɫɹ ɧɚɛɿɪ ɤɨɞɿɜ ɨɛɦɿɪɸɜɚɧɨʀ ɱɚɫɬɨɬɢ, ɹɤɚ 
ɞɨɪɿɜɧɸє ɟɬɚɥɨɧɧɿɣ ɧɚ ɲɬɚɬɧɨɦɭ ɫɩɿɞɨɦɟɬɪɿ. 

Ⱦɥɹ ɡɦɟɧɲɟɧɧɹ ɜɩɥɢɜɭ ɛɿɱɧɢɯ ɜɿɞɛɢɬɢɯ 

ɯɜɢɥɶ (ɛɿɱɧɢɯ ɩɟɪɟɲɤɨɞ) ɛɭɥɚ ɡɚɫɬɨɫɨɜɚɧɚ 
ɪɭɩɨɪɧɚ ɚɧɬɟɧɚ, ɳɨ ɡɜɭɠɭє ɨɫɧɨɜɧɢɣ ɩɪɨ-

ɦɿɧɶ ɞɿɚɝɪɚɦɢ ɫɩɪɹɦɨɜɚɧɨɫɬɿ, ɳɨ ɣ ɜɿɞɬɢɧɚє 
ɫɢɝɧɚɥɢ ɡɚɞɧɶɨʀ ɩɿɜɫɮɟɪɢ. 

ɍ ɩɪɨɰɟɫɿ ɜɢɩɪɨɛɭɜɚɧɶ ɛɭɜ ɨɬɪɢɦɚɧɢɣ ɧɚ-
ɛɿɪ ɡɧɚɱɟɧɶ ɞɥɹ ɩɨɫɬɿɣɧɨʀ ɲɜɢɞɤɨɫɬɿ ɿɡ ɤɪɨ-

ɤɨɦ 2,5 ɤɦ/ɝɨɞ (ɪɢɫ. 5). 

 

 
 

Ɋɢɫ. 5 Ⱦɿɚɩɚɡɨɧ ɪɨɡɤɢɞɚɧɶ ɩɨɤɚɡɚɧɶ ɞɥɹ ɩɨɫ-
ɬɿɣɧɨʀ ɲɜɢɞɤɨɫɬɿ 2,5 ɤɦ/ɝɨɞ 

 

Ɂɚ ɧɚɛɨɪɨɦ ɨɬɪɢɦɚɧɢɯ ɡɧɚɱɟɧɶ ɞɨ ɤɨɠɧɨʀ 
ɞɢɫɤɪɟɬɧɨʀ ɲɜɢɞɤɨɫɬɿ ɜɢɡɧɚɱɟɧɢɣ ɞɿɚɩɚɡɨɧ 

ɪɨɡɤɢɞɚɧɶ ɩɨɤɚɡɚɧɶ (ɪɢɫ. 6 ɬɚ 7). 

 

 
 

Ɋɢɫ. 6. Ɂɨɧɢ ɩɟɪɟɬɢɧɚɧɧɹ ɤɨɞɿɜ, ɨɬɪɢɦɚɧɢɯ ɡɚ 
ɭɦɨɜɢ ɪɿɡɧɢɯ ɲɜɢɞɤɨɫɬɟɣ (ɡɛɿɥɶɲɟɧɨ) 

 

Ⱥɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɤɚɡɚɜ, ɳɨ 

ɭɫɩɿɲɧɢɣ ɜɢɦɿɪ ɲɜɢɞɤɨɫɬɿ ɩɟɪɟɫɭɜɚɧɧɹ ɬɪɚ-
ɤɬɨɪɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɚɬɱɢɤɚ CDM324 ɦɨɠ-

ɥɢɜɢɣ ɬɿɥɶɤɢ ɪɚɡɨɦ ɿɡ ɪɭɩɨɪɧɨɸ ɚɧɬɟɧɨɸ ɞɨ 

ɲɜɢɞɤɨɫɬɿ 12,5 ɤɦ/ɝɨɞ. ɉɨɞɚɥɶɲɟ ɡɛɿɥɶɲɟɧɧɹ 

ɲɜɢɞɤɨɫɬɿ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɩɟɪɟɬɢɧɚɧɧɹ ɞɿɚɩɚ-
ɡɨɧɿɜ ɿ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ. Ɋɨɡɜ’ɹɡɚɬɢ ɩɪɨɛɥɟɦɭ ɡ 
ɩɟɪɟɬɢɧɚɧɧɹɦ ɞɿɚɩɚɡɨɧɿɜ ɦɨɠɧɚ, ɡɛɿɥɶɲɢɜɲɢ 

ɤɪɨɤ ɫɩɿɞɨɦɟɬɪɚ ɡ 2,5 ɤɦ/ɝɨɞ ɞɨ 5 ɤɦ/ɝɨɞ ɭ 

ɪɚɡɿ ɲɜɢɞɤɨɫɬɿ, ɜɢɳɿɣ ɧɿɠ 12,5 ɤɦ/ɝɨɞ. ɇɟɨɛ-

ɯɿɞɧɨ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɰɹ ɩɪɨɩɨɡɢɰɿɹ ɿɫɬɨɬɧɨ 

ɩɨɝɿɪɲɭє ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɹɤɨɫɬɿ ɫɩɿɞɨɦɟɬɪɚ. 

Ɂɨɧɢ ɩɟɪɟɬɢɧɭ 

ɤɨɞɿɜ ɲɜɢɞɤɨɫ-
ɬɟɣ 

ȼɿɪɨɝɿɞɧɚ ɡɨɧɚ ɪɟɡɨɧɚɧ-

ɫɭ ɤɨɪɩɭɫɭ ɬɪɚɤɬɨɪɚ 

ɡɚɜɚɞɢ ɤɨɪɢɫɧɢɣ 

ɫɢɝɧɚɥ 
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Ɋɢɫ. 7. Ⱦɿɚɩɚɡɨɧ ɪɨɡɤɢɞɚɧɶ ɤɨɞɭ ɲɜɢɞɤɨɫɬɿ ɞɥɹ ɲɜɢɞɤɨɫɬɟɣ ɿɡ ɞɢɫɤɪɟɬɧɿɫɬɸ 2,5 ɤɦ/ɝɨɞ 

 

ȼɢɫɧɨɜɤɢ 

ɉɪɨɜɟɞɟɧɢɣ ɚɧɚɥɿɡ ɩɨɲɢɪɟɧɧɹ ɦɿɤɪɨɯɜɢɥɶ 
ɡ ɩɨɡɢɰɿʀ ʀɯɧɶɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɜɢɡɧɚ-
ɱɟɧɧɹ ɚɛɫɨɥɸɬɧɨʀ ɲɜɢɞɤɨɫɬɿ ɬɪɚɧɫɩɨɪɬɭ ɬɚ 
ɬɪɚɤɬɨɪɿɜ.  

ɉɪɟɞɫɬɚɜɥɟɧɚ ɦɟɬɨɞɢɤɚ ɨɛɪɨɛɤɢ ɿɧɮɨɪɦɚ-
ɰɿʀ ɡ ɞɚɬɱɢɤɚ Ⱦɨɩɥɟɪɚ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɚɬɟɦɚ-
ɬɢɱɧɨɝɨ ɚɩɚɪɚɬɚ ɛɟɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɚɪɦɨɧɿɱ-

ɧɨɝɨ ɚɧɚɥɿɡɭ. Ⱥɩɚɪɚɬɧɚ ɪɟɚɥɿɡɚɰɿɹ 

ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɦɟɬɨɞɢɤɢ ɞɨɡɜɨɥɹє ɡɚɫɬɨɫɨ-

ɜɭɜɚɬɢ ɫɩɪɨɳɟɧɿ ɨɛɱɢɫɥɸɜɚɥɶɧɿ ɡɚɫɨɛɢ. ɉɪɨ-

ɜɟɞɟɧɢɣ ɤɨɦɩɥɟɤɫɧɢɣ ɚɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɿɡ 
ɞɚɬɱɢɤɚ Ⱦɨɩɥɟɪɚ ɪɟɡɭɥɶɬɚɬɿɜ. 

ɍ ɩɪɨɰɟɫɿ ɚɧɚɥɿɡɭ ɜɢɡɧɚɱɟɧɢɣ ɞɿɚɩɚɡɨɧ 

ɲɜɢɞɤɨɫɬɟɣ ɡɿ ɫɬɿɣɤɨɸ ɪɨɛɨɬɨɸ ɫɢɫɬɟɦɢ ɜɢ-

ɦɿɪɸɜɚɧɧɹ. 

ɇɚ ɩɿɞɫɬɚɜɿ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɡɪɨɛɥɟɧɢɣ 

ɜɢɫɧɨɜɨɤ, ɳɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɹɤ ɤɨɧɰɟɧɬɪɚɬɨɪɚ 
ɪɭɩɨɪɧɨʀ ɚɧɬɟɧɢ ɫɭɬɬєɜɨ ɩɨɡɛɚɜɥɹє ɜɿɞ ɛɿɱ-

ɧɢɯ ɡɚɜɚɞ ɬɚ ɪɨɡɲɢɪɸє ɞɿɚɩɚɡɨɧ ɦɨɠɥɢɜɨɝɨ 

ɜɢɦɿɪɸɜɚɧɧɹ ɲɜɢɞɤɨɫɬɟɣ. 

ɉɨɤɚɡɚɧɨ, ɳɨ ɪɿɜɟɧɶ ɞɢɫɤɪɟɬɢɡɚɰɿʀ ɫɭɬɬєɜɨ 

ɜɩɥɢɜɚє ɧɚ ɜɟɪɯɧɸ ɝɪɚɧɢɰɸ ɜɢɦɿɪɸɜɚɥɶɧɨʀ 
ɲɜɢɞɤɨɫɬɿ. Ɍɚɤ ɭ ɪɚɡɿ ɞɢɫɤɪɟɬɢɡɚɰɿʀ ɜ 

2,5 ɤɦ/ɝɨɞ ɞɿɚɩɚɡɨɧ ɫɬɚɧɨɜɢɬɶ ɜɿɞ 0 ɞɨ 

12,5 ɤɦ/ɱ, ɳɨ ɞɨɫɬɚɬɧɶɨ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɫɿɥɶ-

ɝɨɫɩɪɨɛɿɬ ɬɚ ɡɟɦɥɟɨɛɪɨɛɥɟɧɧɹ. 

ɉɿɞɜɢɳɟɧɧɹ ɜɟɪɯɧɶɨʀ ɝɪɚɧɢɰɿ ɜɢɦɿɪɸɜɚ-
ɥɶɧɨʀ ɲɜɢɞɤɨɫɬɿ ɦɨɠɥɢɜɟ ɜ ɪɚɡɿ ɜɢɤɨɪɢɫɬɚɧ-

ɧɹ ɝɚɪɦɨɧɿɣɧɨɝɨ ɚɧɚɥɿɡɭ ɬɚ ɛɿɥɶɲ ɫɤɥɚɞɧɨʀ 
ɫɢɫɬɟɦɢ ɮɨɤɭɫɭɜɚɧɧɹ ɬɚ ɮɿɥɶɬɪɚɰɿʀ ɦɿɤɪɨɯ-

ɜɢɥɶɨɜɢɯ ɫɢɝɧɚɥɿɜ. 

 

Ʌɿɬɟɪɚɬɭɪɚ 
1. ɋɵɫɨɟɜɚ ɋ. Ⱥɜɬɨɦɨɛɢɥɶɧɵɟ ɞɚɬɱɢɤɢ ɩɨɥɨɠɟ-

ɧɢɹ. ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɧɨɜɵɟ ɩɟɪ-

ɫɩɟɤɬɢɜɵ. ɑ. 14. ɂɬɨɝɨɜɵɣ ɫɪɚɜɧɢɬɟɥɶɧɵɣ 

ɚɧɚɥɢɡ. ȼɵɜɨɞɵ ɢ ɨɛɧɨɜɥɟɧɢɟ. Кɨɦɩɨɧɟɧɬɵ ɢ 

ɬɟɯɧɨɥɨɝɢɢ. 2006. № 7. 

2. ɒɢɥɨ ɂ. ɇ., Ɍɨɥɨɱɤɨ ɇ. Ʉ., ɇɭɤɟɲɟɜ ɋ. Ɉ., 

Ɋɨɦɚɧɸɤ ɇ. ɇ., ȿɫɯɨɠɢɧ Ʉ. Ⱦ. ɍɦɧɚɹ ɫɟɥɶ-

ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ ɬɟɯɧɢɤɚ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. 
Ⱥɫɬɚɧɚ: ɄɚɡȺɌɍ ɢɦ. ɋ. ɋɟɣɮɭɥɥɢɧɚ, 2018. 

174 ɫ. 
3. Coastal Doppler radar upgrade. URL: 

https://www.agric.wa.gov.au/climate-

weather/coastal-doppler-radar-upgrade.  

4. URL: http://www.dickey-john.com/product/radar-ii/ 

5. URL: https://ph.parker.com/us/en/tgss-true-

ground-speed-sensors. 

6. Ʉɚɤɨɜɚ ɫɭɬɶ ɷɮɮɟɤɬɚ Ⱦɨɩɥɟɪɚ. URL:  

https://thequestion.ru/questions/48507/kakova-

sut-effekta-doplera. 

7. Эɮɮɟɤɬ Ⱦɨɩɥɟɪɚ. URL:  

https://ru.wikipedia.org/wiki/Эɮɮɟɤɬ_Ⱦɨɩɥɟɪɚ. 
8. Эɮɮɟɤɬ Ⱦɨɩɥɟɪɚ. URL:  

http://nuclphys.sinp.msu.ru/enc/e054. 

9. Эɮɮɟɤɬ Ⱦɨɩɥɟɪɚ: ɮɨɪɦɭɥɚ, ɫɭɬɶ, ɬɟɨɪɢɹ ɢ ɢɫ-
ɬɨɪɢɹ. URL: https://zaochnik.ru/blog/effekt-

doplera-dlya-chajnikov-sut-yavleniya-

primenenie/ 

 

References 
1. Sysoeva S. Automotive position sensors. Modern 

technologies and new perspectives. Part 14. The 

final comparative analysis. Conclusions and up-

dating. Components and technology. 2006. No. 7. 

2. Shilo I. N., Tolochko N. K., Nukeshev S. O., Ro-

ma-nyuk N. N., Eskhodin K. D. Clever agricul-

tural technology: a training manual. Astana, Pub-

lishing house KazATU im. S.Seifullin, 2018, 174 

p. 

3. Coastal Doppler radar upgrade. URL:  

https://www.agric.wa.gov.au/climate-

weather/coastal-doppler-radar-upgrade. 

Ɂɨɧɚ ɩɟɪɟɬɢɧɭ 

 ɤɨɞɿɜ ɲɜɢɞɤɨɫɬɟɣ 



Вісник ХНАДУ, вип. 90, 2020 

 
26 

4. URL: http: //www.dickey-john.com/product/radar-ii/ 

5. URL: https://ph.parker.com/us/en/tgss-true-

ground-speed-sensors. 

6. What is the essence of the Doppler effect. URL:  

https://thequestion.ru/questions/48507/kakova-

sut-effekta-doplera. 

7. Doppler Effect. URL:  

https://ru.wikipedia.org/wiki/Doppler Effect. 

8. Doppler effect.  

URL:  http://nuclphys.sinp.msu.ru/enc/e054. 

9. Doppler effect: formula, essence, theory and histo-

ry. URL: https://zaochnik.ru/blog/effekt-doplera-

dlya-chajnikov-sut-yavleniya-primenenie/ 

 

ɋєɪɿɤɨɜ Ƚɟɨɪɝɿɣ ɋɟɪɝɿɣɨɜɢɱ1, ɤ.ɬ.ɧ., ɞɨɰ. ɤɚɮ. 

ɚɜɬɨɦɨɛɿɥɶɧɨʀ ɟɥɟɤɬɪɨɧɿɤɢ, +380679478687,  

e-mail: georgy301212@gmail.com 
1ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-

ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ, 61002, ɍɤɪɚʀɧɚ, ɦ. ɏɚɪɤɿɜ, 

ɜɭɥ. əɪɨɫɥɚɜɚ Ɇɭɞɪɨɝɨ, 25. 

ɋєɪɿɤɨɜɚ ȱɪɢɧɚ Ɉɥɟɤɫɿʀɜɧɚ1, ɤ.ɬ.ɧ., ɞɨɰ. ɤɚɮ. 

ɚɜɬɨɦɨɛɿɥɶɧɨʀ ɟɥɟɤɬɪɨɧɿɤɢ, +380671085237,  

e-mail: irinaserikova_ae_khadi@ukr.net 
1ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-

ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ, 61002, ɍɤɪɚʀɧɚ, ɦ. ɏɚɪɤɿɜ, 

ɜɭɥ. əɪɨɫɥɚɜɚ Ɇɭɞɪɨɝɨ, 25. 

 

Application of the Doppler sensor as a tractor 

speed meter 

Abstract. Problem. In the process of tillage, the end 

result of plowing depends on the precision of meas-

uring the speed of agricultural machinery. There are 

modern systems with the use of a Hall sensor, which 

allows you to measure the speed of the wheels. But it 

is a relative speed. The fact is that quite often the 

phenomenon of slipping in the plow occurs. In this 

case, the measurement system gives the indication of 

the relative speed, and for high-quality tillage it is 

imperative to have an indication of the absolute val-

ue of the speed. Goal. The purpose of the work is to 

analyze the principle of measuring speed based on 

low-frequency beating; determining the speed meas-

urement capabilities of the vehicle using the Doppler 

radar; obtaining speed values using mathematical 

signal processing without harmonic analysis. The 

possible limitations of the range of measurement 

velocities associated with different factors are ana-

lyzed. In accordance with this goal, the selection and 

calculation of the signal processing system from the 

Doppler sensor should be carried out. Methodology. 

The methods of theoretical basic electrical engineer-

ing have been developed in the production and cal-

culation of circuits. Also, classical methods of statis-

tics of signals from radio Dopplers are used. Results. 

The technique of processing information from the 

Doppler sensor using a mathematical apparatus 

without using harmonic analysis is presented. The 

hardware implementation of the proposed method 

allows the use of simplified computing tools. Origi-

nality. Complex analysis of the data obtained from 

the Doppler sensor is carried out. During the analy-

sis, the range of velocities with stable operation of 

the measurement system was determined. Based on 

the data obtained, it is concluded that the use of a 

horn antenna as a concentrator substantially elimi-

nates lateral interference and extends the range of 

possible velocity measurements. It is shown that the 

level of sampling significantly affects the upper limit 

of the measurement speed. Practical value. It is 

shown that at a sampling rate of 2.5 km/h the range 

is from 0 to 12.5 km/h, which is sufficient for agricul-

tural production and tillage. Increasing the upper 

limit of the measurement speed is possible in the case 

of using harmonic analysis and more sophisticated 

system of focusing and filtering microwave signals.  

Key words: Doppler radar, beat frequency measure-

ment, absolute speed, microwave radiation, patch 

antenna, horn antenna, robustness of the measuring 

system 
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ɉɪɢɦɟɧɟɧɢɟ ɞɚɬɱɢɤɚ Ⱦɨɩɥɟɪɚ ɜ ɤɚɱɟɫɬɜɟ ɢɡ-
ɦɟɪɢɬɟɥɹ ɫɤɨɪɨɫɬɢ ɬɪɚɤɬɨɪɚ 

Аɧɧɨɬаɰиɹ. Ɋɚɫɫɦɨɬɪɟɧ ɩɪɢɧɰɢɩ ɢɡɦɟɪɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ ɛɢɬɶɹ. 
ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɡɦɟɪɟɧɢɹ ɫɤɨ-

ɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɫ ɩɨɦɨɳɶɸ ɪɚ-

ɞɚɪɚ ɧɚ ɨɫɧɨɜɟ ɷɮɮɟɤɬɚ Ⱦɨɩɥɟɪɚ. ɉɨɤɚɡɚɧɚ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɫ 
ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɚ 

ɛɟɡ ɩɪɢɜɥɟɱɟɧɢɹ ɝɚɪɦɨɧɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. ɉɪɨ-

ɚɧɚɥɢɡɢɪɨɜɚɧɵ ɜɨɡɦɨɠɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɞɢɚɩɚɡɨ-

ɧɚ ɢɡɦɟɪɟɧɧɵɯ ɫɤɨɪɨɫɬɟɣ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɡɧɵɦɢ 

ɮɚɤɬɨɪɚɦɢ. 

Клɸɱевые ɫлɨва: ɪɚɞɚɪ Ⱦɨɩɥɟɪɚ, ɛɢɟɧɢɟ, ɦɢɤɪɨ-

ɜɨɥɧɨɜɨɣ ɢɡɥɭɱɚɬɟɥɶ, ɩɚɬɱ-ɚɧɬɟɧɧɚ, ɪɨɛɚɫɬ-

ɧɨɫɬɶ. 
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