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ɊɈɁɊɈȻɄȺ  ɅɈɄȺɅɖɇɈȲ  ɇȺȼȱȽȺɐȱɃɇɈȲ  ɋɂɋɌȿɆɂ  
ɇȺɁȿɆɇɈȽɈ  ɆɈȻȱɅɖɇɈȽɈ  ɊɈȻɈɌȺ 

 

ɇɚɜɿɝɚɰɿɹ ɜ ɦɨɛɿɥɶɧɿɣ ɪɨɛɨɬɨɬɟɯɧɿɰɿ ɦɚє ɪɹɞ ɨɫɨɛɥɢɜɨɫɬɟɣ, ɹɤɿ ɧɟ 
ɞɨɡɜɨɥɹɸɬɶ ɟɮɟɤɬɢɜɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɧɚɜɿɝɚɰɿɣɧɟ ɨɛɥɚɞɧɚɧɧɹ ɿɧɲɢɯ 
ɦɨɛɿɥɶɧɢɯ ɨɛ’єɤɬɿɜ. Ɍɨɦɭ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɧɚɜɿɝɚɰɿɣɧɢɯ ɫɢɫɬɟɦ ɦɨɛɿɥɶɧɢɯ 
ɪɨɛɨɬɿɜ (ɆɊ) ɧɟɨɛɯɿɞɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɞɟɤɿɥɶɤɚ ɪɿɡɧɢɯ ɧɚɜɿɝɚɰɿɣɧɢɯ ɡɚɫɨɛɿɜ 
ɡ ʀɯ ɤɨɦɩɥɟɤɫɭɜɚɧɧɹɦ ɬɚ ɩɚɪɚɥɟɥɶɧɨɸ ɨɛɪɨɛɤɨɸ ɿɧɮɨɪɦɚɰɿʀ ɩɪɢ ɜɪɚɯɭɜɚɧɧɿ 
ɨɫɨɛɥɢɜɨɫɬɟɣ ɞɢɧɚɦɿɤɢ ɿ ɤɿɧɟɦɚɬɢɤɢ ɨɛ’єɤɬɭ. ȼ ɞɚɧɿɣ ɪɨɛɨɬɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨ 
ɜɚɪɿɚɧɬ ɪɟɚɥɿɡɚɰɿʀ ɥɨɤɚɥɶɧɨʀ ɧɚɜɿɝɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ (Ʌɇɋ) ɧɚɡɟɦɧɨɝɨ ɆɊ. 

Ʌɨɤɚɥɶɧɚ ɧɚɜɿɝɚɰɿɹ є ɫɯɟɦɨɸ ɧɚɜɿɝɚɰɿʀ ɚɜɬɨɧɨɦɧɢɯ ɆɊ, ɳɨ ɜɢɡɧɚɱɚє 
ɜɿɞɧɨɫɧɿ ɤɨɨɪɞɢɧɚɬɢ ɨɛ’єɤɬɭ ɬɚ ɩɚɪɚɦɟɬɪɢ ɣɨɝɨ ɩɟɪɟɦɿɳɟɧɧɹ ɧɚ ɤɨɪɨɬɤɨɦɭ 
ɱɚɫɨɜɨɦɭ ɿɧɬɪɜɚɥɿ ɞɨ 10 ɯɜ. Ɉɫɧɨɜɧɢɦɢ ɡɚɞɚɱɚɦɢ ɥɨɤɚɥɶɧɨʀ ɧɚɜɿɝɚɰɿʀ є: 
ɜɢɡɧɚɱɟɧɧɹ ɜɿɞɧɨɫɧɢɯ ɞɟɤɚɪɬɨɜɢɯ ɤɨɨɪɞɢɧɚɬ ɿ ɩɚɪɚɦɟɬɪɿɜ ɪɭɯɭ ɆɊ; 
ɩɥɚɧɭɜɚɧɧɹ ɬɚ ɤɨɧɬɪɨɥɶ ɜɢɤɨɧɚɧɧɹ ɆɊ ɦɚɧɟɜɪɿɜ, ɡ ɹɤɢɯ ɫɤɥɚɞɚєɬɶɫɹ 
ɩɟɪɟɦɿɳɟɧɧɹ ɡɚ ɫɮɨɪɦɨɜɚɧɢɦ ɦɚɪɲɪɭɬɨɦ; ɤɨɪɟɝɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɝɥɨɛɚɥɶɧɨʀ 
ɧɚɜɿɝɚɰɿʀ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɚɛɫɨɥɸɬɧɢɯ ɤɨɨɪɞɢɧɚɬ ɆɊ. 

ɉɪɢɤɥɚɞɨɦ ɜɢɤɨɪɢɫɬɚɧɧɹ Ʌɇɋ є ɤɨɧɬɪɨɥɶ ɩɟɪɟɦɿɳɟɧɧɹ ɩɨ ɛɟɡɩɟɱɧɿɣ 
ɬɪɚєɤɬɨɪɿʀ ɜ ɨɛɦɟɠɟɧɨɦɭ ɩɪɨɫɬɨɪɿ ɬɚ ɧɚɜɿɝɚɰɿɹ ɆɊ ɡɚ ɭɦɨɜ ɜɿɞɫɭɬɧɨɫɬɿ 
ɞɚɧɢɯ ɜɿɞ ɡɨɜɧɿɲɧɿɯ ɞɠɟɪɟɥ ɧɚɜɿɝɚɰɿʀ (ɩɪɢ ɜɿɞɦɨɜɿ ɫɢɫɬɟɦɢ ɩɨɡɢɰɿɣɧɨɝɨ 
ɤɨɪɟɝɭɜɚɧɧɹ ɧɚ ɛɚɡɿ GPS). Ɍɨɦɭ ɩɪɢ ɪɨɡɪɨɛɰɿ Ʌɇɋ ɫɬɚɜɥɹɬɶɫɹ ɬɚɤɿ ɜɢɦɨɝɢ: 

- ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɤɭɬɿɜ ɨɪɿєɧɬɚɰɿʀ (ɤɭɪɫɭ, ɬɚɧɝɚɠɭ, ɤɪɟɧɭ) ɆɊ 
ɬɚ ɣɨɝɨ ɲɜɢɞɤɨɫɬɿ ɿ ɩɪɢɫɤɨɪɟɧɧɹ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɩɨɬɪɿɛɧɨʀ ɬɪɚєɤɬɨɪɿʀ; 

- ɧɟɩɟɪɟɪɜɧɚ ɜɢɞɚɱɚ ɧɚɜɿɝɚɰɿɣɧɨʀ ɿɧɮɨɪɦɚɰɿʀ; 
- ɬɨɱɧɿɫɬɶ ɨɛɱɢɫɥɟɧɧɹ ɤɨɨɪɞɢɧɚɬ ɆɊ ɧɚ ɤɨɪɨɬɤɢɯ ɱɚɫɨɜɢɯ ɿɧɬɟɪɜɚɥɚɯ; 
- ɚɜɬɨɧɨɦɧɿɫɬɶ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ, ɫɬɿɣɤɿɫɬɶ ɞɨ ɞɿʀ ɡɚɜɚɞ ɬɚ ɜɿɛɪɚɰɿɣ; 

- ɦɚɥɿ ɝɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ ɬɚ ɟɧɟɪɝɨɫɩɨɠɢɜɚɧɧɹ. 
ȼ ɪɨɛɨɬɿ ɡ ɜɪɚɯɭɜɚɧɧɹɦ ɧɚɜɟɞɟɧɢɯ ɜɢɳɟ ɜɢɦɨɝ ɡɚɩɪɨɩɨɧɨɜɚɧɚ 

ɫɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ Ʌɇɋ, ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1. Ɋɨɡɝɥɹɧɟɦɨ ɩɪɢɧɰɢɩ ʀʀ ɪɨɛɨɬɢ. 
Ⱦɥɹ ɨɬɪɢɦɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɲɿɫɬɶ ɫɬɟɩɟɧɿɜ ɫɜɨɛɨɞɢ ɆɊ 

ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɿɧɟɪɰɿɚɥɶɧɢɣ ɜɢɦɿɪɸɜɚɥɶɧɢɣ ɦɨɞɭɥɶ (ȱȼɆ), ɞɨ ɫɤɥɚɞɭ 
ɹɤɨɝɨ ɜɯɨɞɹɬɶ ɩɨ ɬɪɢ ɚɤɫɟɥɟɪɨɦɟɬɪɚ (Ⱥх, Ⱥy, Az) ɬɚ ɝɿɪɨɫɤɨɩɚ (Gx, Gy, Gz) ɚɛɨ 
ɹɤ ɦɿɧɿɦɭɦ ɲɿɫɬɶ ɚɤɫɟɥɟɪɨɦɟɬɪɿɜ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɧɚɜɿɝɚɰɿɣɧɭ ɫɢɫɬɟɦɭ 
ɿɧɮɨɪɦɚɰɿєɸ ɩɪɨ ɤɭɬɨɜɿ ɬɚ ɥɿɧɿɣɧɿ ɩɟɪɟɦɿɳɟɧɧɹ ɆɊ. Ɍɨɦɭ ɳɨ ɬɪɢɜɚɥɿɫɬɶ 
ɚɜɬɨɧɨɦɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɚɤɨʀ ɧɚɜɿɝɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ ɫɤɥɚɞɚє ɤɨɪɨɬɤɢɣ 
ɿɧɬɟɪɜɚɥ ɱɚɫɭ ɞɨ 10 ɯɜ. [1], ɬɨ ɬɨɱɧɿɫɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɿɧɟɪɰɿɚɥɶɧɢɯ 
ɫɟɧɫɨɪɿɜ є ɦɟɧɲ ɜɚɠɥɢɜɢɦɢ, ɧɿɠ ɜɢɦɨɝɢ ɞɨ ɚɩɚɪɚɬɭɪɢ ɚɜɬɨɧɨɦɧɢɯ ɨɛ’єɤɬɿɜ 
– ɦɚɫɨɝɚɛɚɪɢɬɧɿ ɬɚ ɰɿɧɨɜɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɧɚɞɿɣɧɿɫɬɶ, ɫɬɿɣɤɿɫɬɶ ɞɨ ɭɞɚɪɿɜ, 
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ɜɿɛɪɚɰɿɣ ɬɚ ɿɧ. ȼ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɬɚɤɢɯ ɫɢɫɬɟɦ ɱɚɫɬɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɦɿɤɪɨɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɿ (ɆȿɆɋ) ɿɧɟɪɰɿɚɥɶɧɿ ɫɟɧɫɨɪɢ [2]. 

 
Ɋɢɫɭɧɨɤ 1 - ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɥɨɤɚɥɶɧɨʀ ɧɚɜɿɝɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ 

 

ȱȼɆ ɜɢɞɚє ɧɚ ɛɨɪɬɨɜɢɣ ɤɨɦɩ’ɸɬɟɪ ɩɚɤɟɬɢ ɞɚɧɢɯ, ɜ ɹɤɢɯ ɡɧɚɯɨɞɢɬɶɫɹ 
ɿɧɮɨɪɦɚɰɿɹ ɩɪɨ ɤɭɬɨɜɿ ɲɜɢɞɤɨɫɬɿ ɬɚ ɭɹɜɧɿ ɩɪɢɫɤɨɪɟɧɧɹ ɫɢɫɬɟɦɢ ɡɚ ɤɨɠɧɨɸ 
ɡ ɨɫɟɣ ɡɜ’ɹɡɚɧɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ (ɁɋɄ). ɉɚɤɟɬɢ ɞɚɧɢɯ ɩɨɞɚɸɬɶɫɹ ɧɚ 
ɦɨɞɭɥɶ ɨɛɪɨɛɤɢ ɜɯɿɞɧɢɯ ɩɚɤɟɬɿɜ (ɆɈȼɉ), ɞɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɟɪɟɜɿɪɤɚ 
ɰɿɥɿɫɧɨɫɬɿ ɩɚɤɟɬɿɜ ɞɚɧɢɯ, ɞɿɥɟɧɧɹ ɧɚ ɫɤɥɚɞɨɜɿ ɬɚ ɜɢɞɚɱɚ ɧɚ ɨɛɱɢɫɥɸɜɚɥɶɧɢɣ 
ɦɨɞɭɥɶ (ɈɆ) ɤɨɪɢɫɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɤɭɬɨɜɿ ɲɜɢɞɤɨɫɬɿ  zyx  ,,  ɬɚ 
ɭɹɜɧɿ ɩɪɢɫɤɨɪɟɧɧɹ  zyx aaa ,,  ɫɢɫɬɟɦɢ ɜ ɁɋɄ. ȼ ɈɆ, ɹɤɢɣ ɫɤɥɚɞɚєɬɶɫɹ ɡ 
ɛɥɨɤɭ ɩɟɪɟɪɚɯɭɧɤɭ (Ȼɉ) ɬɚ ɦɨɞɭɥɿɜ ɨɛɱɢɫɥɟɧɧɹ ɧɚɜɿɝɚɰɿɣɧɨɝɨ ɚɥɝɨɪɢɬɦɭ 
(ɆɈɇȺ) ɿ ɚɥɝɨɪɢɬɦɭ ɨɪɿєɧɬɚɰɿʀ (ɆɈȺɈ) ɜɿɞɛɭɜɚɸɬɶɫɹ ɩɪɨɰɟɫɢ ɮɿɥɶɬɪɚɰɿʀ 
ɬɚ ɨɛɱɢɫɥɟɧɧɹ ɧɚɜɿɝɚɰɿɣɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɆɊ – ɤɭɬɿɜ ɤɭɪɫɭ, ɬɚɧɝɚɠɭ ɿ ɤɪɟɧɭ 
  ,,  ɬɚ ɩɪɨɣɞɟɧɨʀ ɜɿɞɫɬɚɧɿ, ɲɜɢɞɤɨɫɬɿ ɿ ɩɪɢɫɤɨɪɟɧɧɹ  nvs ,, . 

Ɉɬɪɢɦɚɧɚ ɧɚɜɿɝɚɰɿɣɧɚ ɿɧɮɨɪɦɚɰɿɹ ɡɚɥɟɠɧɨ ɜɿɞ ɧɚɫɬɪɨɸɜɚɧɶ ɈɆ ɬɚ 
ɤɨɦɚɧɞ ɤɟɪɭɜɚɧɧɹ ɜɿɞ ɫɩɨɠɢɜɚɱɚ ɦɨɠɟ ɛɭɬɢ ɜɢɞɚɧɚ ɜ ɪɿɡɧɿɣ ɮɨɪɦɿ ɧɚ 
ɝɪɚɮɿɱɧɢɣ ɞɢɫɩɥɟɣ ɡɚ ɞɨɩɨɦɨɝɨɸ ɦɨɞɭɥɹ ɫɬɚɬɢɫɬɢɱɧɨʀ ɨɛɪɨɛɤɢ ɞɚɧɢɯ, 
ɩɨɛɭɞɨɜɢ ɝɪɚɮɿɤɿɜ ɬɚ ɬɪɚєɤɬɨɪɿɣ. ȱɧɮɨɪɦɚɰɿɹ ɜɿɞ ɫɟɧɫɨɪɿɜ ȱȼɆ ɜ 
ɨɛɪɨɛɥɟɧɨɦɭ ɆɈȼɉ ɜɢɝɥɹɞɿ ɡɛɟɪɿɝɚєɬɶɫɹ ɜ ɩɚɦɹɬɿ ɈɆ ɞɥɹ ɧɚɫɬɭɩɧɨɝɨ 
ɜɿɞɬɜɨɪɟɧɧɹ ɬɚ ɚɧɚɥɿɡɭ ɞɚɧɢɯ. Ȼɥɨɤ ɤɟɪɭɜɚɧɧɹ Ʌɇɋ, ɹɤɢɣ ɤɟɪɭє ɪɨɛɨɬɨɸ 
ȱȼɆ ɬɚ ɈɆ, ɫɚɦ ɦɨɠɟ ɛɭɬɢ ɤɟɪɨɜɚɧɢɦ ɡɚ ɤɨɦɚɧɞɚɦɢ ɜɿɞ ɫɩɨɠɢɜɚɱɚ. 
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