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ȾȿɆɈȾɍɅəɐɂə ɋɂȽɇȺɅɈȼ ɄȺɇȺɅȺ ȼɌɈɊɂɑɇɈɃ  
ɊȺȾɂɈɅɈɄȺɐɂɂ ȼ ɋɂɋɌȿɆȿ ADS–B 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɨɥёɬɨɜ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɤɚɱɟɫɬɜɚ ɮɭɧɤ-

ɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɉɞɧɨɣ ɢɡ ɬɚɤɢɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ 

ɫɢɫɬɟɦɚ ADS-B, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨɡɞɭɲɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɩɭɬɟɦ 

ɩɨɫɬɪɨɟɧɢɹ ɬɪɚɟɤɬɨɪɢɣ ɩɟɪɟɦɟɳɟɧɢɹ ȼɋ ɫ ɭɱɟɬɨɦ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɜɨɡɞɭɲɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɉɨɷɬɨɦɭ ɚɧɚɥɢɡ ɩɪɢɦɟɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɨɜ ɩɨ-

ɫɬɪɨɟɧɢɹ ɚɩɩɚɪɚɬɭɪɵ ɞɚɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɩɪɨɰɟɫɫɨɜ ɞɟɦɨɞɭɥɹɰɢɢ ɢ ɞɟɤɨɞɢɪɨ-

ɜɚɧɢɹ ɫɢɝɧɚɥɨɜ ɜ ɤɚɧɚɥɚɯ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ, ɪɟɲɟ-

ɧɢɟ ɤɨɬɨɪɨɣ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɜɨɡɨɤ ɫ ɡɚɞɚɧ-

ɧɵɦ ɭɪɨɜɧɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɟɬɨɜ. 

Ʉɥɸɱɟɜыɟ ɫɥɨɜɚ: ADS-B, ɫɢɫɬɟɦɵ ɫɢɦɜɨɥɶɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɤɜɚɞɪɚɬɭɪ-

ɧɵɣ ɞɟɦɨɞɭɥɹɬɨɪ, ɤɜɚɞɪɚɬɭɪɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɢɝɧɚɥɚ, ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬ-

ɧɵɣ ɩɪɢёɦɧɢɤ, ɞɟɬɟɤɬɨɪ ɩɪɟɚɦɛɭɥɵ. 
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SIGNAL DEMODULATION FOR THE SECONDARY RADAR CHANNEL  

OF ADS–B SYSTEM 

Aircraft flight safety is largely dependent on the performance of systems having 

various purposes. One of the systems is ADS-B intended for air traffic management by 

constructing trajectories of aircraft motion with efficient use of airspace. The analysis 

of main methods of designing the equipment, demodulating and decoding the signals 

in data links is therefore a relevant objective which can increase the efficiency of air 

transportation at the required level of flight safety.    

Key words: ADS-B, systems of symbol synchronization, quadrature demodulator, 

quadrature signal, hardware-software receiver, preamble detector. 

 

Ɉɬɪɚɫɥɶ ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢɝɪɚɟɬ ɜɟɞɭɳɭɸ ɪɨɥɶ ɜ ɦɢɪɨɜɨɣ ɷɤɨɧɨɦɢɱɟ-

ɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɩɨ-ɩɪɟɠɧɟɦɭ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɛɵɫɬɪɨ ɪɚɡɜɢɜɚ-

ɸɳɢɯɫɹ ɫɟɤɬɨɪɨɜ ɦɢɪɨɜɨɣ ɷɤɨɧɨɦɢɤɢ. ȼ ɤɚɠɞɨɦ ɪɚɣɨɧɟ ɦɢɪɚ ɝɨɫɭɞɚɪɫɬɜɚ ɪɚɫ-

ɫɦɚɬɪɢɜɚɸɬ ɚɜɢɚɰɢɨɧɧɭɸ ɨɬɪɚɫɥɶ, ɤɚɤ ɫɪɟɞɫɬɜɨ ɩɨɞɞɟɪɠɚɧɢɹ ɢɥɢ ɫɬɢɦɭɥɢɪɨɜɚ-

ɧɢɹ ɬɟɦɩɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɨɫɬɚ ɢ ɨɤɚɡɚɧɢɹ ɩɨɦɨɳɢ ɜ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɨɫɧɨɜ-

ɧɵɯ ɜɢɞɨɜ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɚɫɟɥɟɧɢɸ ɧɚ ɦɟɫɬɚɯ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɝɪɚɠɞɚɧɫɤɭɸ ɚɜɢɚ-

ɰɢɸ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɜɵɲɟɧɢɹ ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɤɚɤ ɜ ɨɬɞɟɥɶɧɵɯ ɝɨɫɭɞɚɪɫɬɜɚɯ, ɬɚɤ ɢ ɜ ɦɢɪɟ ɜ ɰɟɥɨɦ. 

ȼ ɫɜɹɡɢ ɫ ɩɨɫɬɨɹɧɧɵɦ ɪɨɫɬɨɦ ɨɛɴɟɦɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ ɜɨ 

ɦɧɨɝɢɯ ɪɚɣɨɧɚɯ ɫɩɪɨɫ ɧɚ ɜɨɡɞɭɲɧɵɟ ɩɟɪɟɜɨɡɤɢ ɧɟɪɟɞɤɨ ɩɪɟɜɵɲɚɟɬ ɫɭɳɟɫɬɜɭɸ-

ɳɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɚɷɪɨɧɚɜɢɝɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɟ-

ɪɶɟɡɧɵɦ ɧɟɝɚɬɢɜɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɚɜɢɚɰɢɨɧɧɨɣ ɨɬɪɚɫɥɢ, ɧɨ ɢ ɞɥɹ 

ɨɛɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɷɤɨɧɨɦɢɤɢ. Ɉɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɞɟɪɠɚɧɢɹ ɠɢɡ-

ɧɟɫɩɨɫɨɛɧɨɫɬɢ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɥɢɱɢɹ ɛɟɡɨɩɚɫɧɨɣ, 



ɨɯɪɚɧɹɟɦɨɣ, ɷɮɮɟɤɬɢɜɧɨɣ ɢ ɪɚɰɢɨɧɚɥɶɧɨɣ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɚɷɪɨɧɚ-

ɜɢɝɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɝɥɨɛɚɥɶɧɨɦ, ɪɟɝɢɨɧɚɥɶɧɨɦ ɢ ɧɚɰɢɨɧɚɥɶɧɨɦ ɭɪɨɜɧɹɯ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɫɢɫɬɟɦɭ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨɡɞɭɲɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɤɨ-

ɬɨɪɚɹ ɜ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɢɫɩɨɥɶɡɨɜɚɥɚ ɛɵ ɜɨɡɦɨɠɧɨɫɬɢ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɟ 

ɬɟɯɧɢɱɟɫɤɢɦ ɩɪɨɝɪɟɫɫɨɦ [Ƚɥɨɛɚɥɶɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɤɨɧɰɟɩɰɢɹ ɈɪȼȾ. URL: 

http://www.aviadocs.net/icaodocs/Docs/9854_cons_ru.pdf]. 

ɋɨɝɥɚɫɧɨ ɮɟɞɟɪɚɥɶɧɨɣ ɰɟɥɟɜɨɣ ɩɪɨɝɪɚɦɦɟ «Ɇɨɞɟɪɧɢɡɚɰɢɹ ɟɞɢɧɨɣ ɫɢɫɬɟɦɵ 

ɨɪɝɚɧɢɡɚɰɢɢ ɜɨɡɞɭɲɧɨɝɨ ɞɜɢɠɟɧɢɹ (2009−2020 ɝɝ.)» ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ 

ɹɜɥɹɸɬɫɹ: 

- ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɟɬɢ ɚɜɢɚɰɢɨɧɧɨɣ ɷɥɟɤɬɪɨɫɜɹɡɢ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ; 

- ɨɫɧɚɳɟɧɢɟ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɩɨɡɢɰɢɣ ɫɪɟɞɫɬɜɚɦɢ ɜɬɨɪɢɱɧɨɣ ɪɚɞɢɨɥɨɤɚ-

ɰɢɢ; 

- ɩɟɪɟɯɨɞ ɤ ɫɨɜɪɟɦɟɧɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨɡɞɭɲɧɨɝɨ ɞɜɢɠɟɧɢɹ, 

ɨɫɧɨɜɚɧɧɵɦ ɧɚ ɜɧɟɞɪɟɧɢɢ ɫɪɟɞɫɬɜ ɢ ɫɢɫɬɟɦ CNS/ATM ɢ ɞɪ. 

ɋɨɞɟɪɠɚɧɢɟ ɤɨɧɰɟɩɰɢɢ CNS/ATM (Communications, Navigation, Surveil-

lance/Ⱥir Traffic Management) – ɫɜɹɡɶ, ɧɚɜɢɝɚɰɢɹ, ɧɚɛɥɸɞɟɧɢɟ/ɨɪɝɚɧɢɡɚɰɢɹ ɜɨɡ-

ɞɭɲɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɫɜɨɞɢɬɫɹ ɤ ɩɟɪɟɯɨɞɭ ɨɬ ɠɟɫɬɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɞɭɲɧɵɦ 

ɞɜɢɠɟɧɢɟɦ ɤ ɛɨɥɟɟ ɝɢɛɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɡɚ ɫɱɟɬ ɪɚɫɲɢɪɟɧɢɹ ɮɭɧɤɰɢɣ ɫɢɫɬɟɦ 

ɫɜɹɡɢ, ɧɚɜɢɝɚɰɢɢ ɢ ɧɚɛɥɸɞɟɧɢɹ. Ʉɨɥɥɟɤɬɢɜɧɨɟ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ ɢ ɪɚɫɩɪɨɫɬɪɚ-

ɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɜ ɪɚɦɤɚɯ ɜɫɟɣ ɫɢɫɬɟɦɵ ɈɪȼȾ ɩɨɡɜɨɥɹɬ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɜɨɡ-

ɞɭɲɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɦ ɭɱɟɬɟ ɩɨɬɪɟɛɧɨɫɬɟɣ ɜ ɪɟ-

ɫɭɪɫɚɯ ɫɢɫɬɟɦɵ ɈɪȼȾ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɝɢɛɤɨɫɬɶ ɢ ɩɪɟɞɫɤɚɡɭɟɦɨɫɬɶ, ɚ ɬɚɤɠɟ 

ɩɪɢɧɨɫɢɬ ɜɵɝɨɞɵ [Ʉɚɡɚɤɨɜ, 2008]. ȼ ɤɨɧɤɪɟɬɧɨɦ ɩɥɚɧɟ ɨɠɢɞɚɟɦɵɟ ɜɵɝɨɞɵ ɜɤɥɸ-

ɱɚɸɬ ɫɥɟɞɭɸɳɟɟ – ɜɫɟ ɜɨɡɞɭɲɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɛɭɞɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɝɨɬɨ-

ɜɵɣ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɪɟɫɭɪɫ, ɱɬɨ ɭɥɭɱɲɢɬ ɞɨɫɬɭɩ ɤ ɧɟɦɭ; ɪɚɫɲɢɪɢɬɫɹ ɜɨɡɦɨɠ-

ɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɟɤɬɨɪɢɣ ɩɨɥɟɬɚ, ɩɪɟɞɩɨɱɢɬɚɟɦɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ; ɡɚ 

ɫɱɟɬ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɦɟɠɞɭ ɱɥɟɧɚɦɢ ɫɨɨɛɳɟɫɬɜɚ ɭɜɟɥɢɱɢɬɫɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛ-

ɧɨɫɬɶ ɪиɫ. 1. 

 



 

Ɋиɫ. 1. ɋɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ ɋNS/ȺɌɆ 

ɋɨɫɬɚɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɨɧɰɟɩɰɢɢ CNS/ATM ɹɜɥɹɸɬɫɹ [Ȼɨɱɤɚɪɟɜ, 2003]: 

ɋɜɹɡɶ. Ⱦɚɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɤɨɧɰɟɩɰɢɢ ɚɜɢɚɰɢɨɧɧɚɹ ɩɨɞɜɢɠɧɚɹ ɫɜɹɡɶ ɛɭɞɟɬ 

ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɵ ɰɢɮɪɨɜɨɣ ɦɨɞɭɥɹɰɢɢ ɜ ɰɟɥɹɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɜɵ-

ɫɨɤɨɷɮɮɟɤɬɢɜɧɨɝɨ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ, ɨɩɬɢɦɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢ-

ɡɚɰɢɢ, ɤɚɤ ɧɚ ɜɨɡɞɭɲɧɨɦ ɫɭɞɧɟ, ɬɚɤ ɢ ɧɚ ɡɟɦɥɟ, ɢ ɷɤɨɧɨɦɢɱɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɫɩɟɤɬɪɚ ɱɚɫɬɨɬ. Ⱦɢɫɤɪɟɬɧɨ-ɚɞɪɟɫɧɵɣ ɪɟɠɢɦ ɜɬɨɪɢɱɧɨɣ ɨɛɡɨɪɧɨɣ ɪɚɞɢɨɥɨɤɚɰɢɢ 

(ɪɟɠɢɦ S ȼɈɊɅ) ɛɭɞɟɬ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ «ɜɨɡɞɭɯ – ɡɟɦɥɹ», 

ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɰɟɥɟɣ ɈɪȼȾ ɜ ɜɨɡɞɭɲɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫ ɜɵ-

ɫɨɤɨɣ ɩɥɨɬɧɨɫɬɶɸ ɞɜɢɠɟɧɢɹ. Ʉɨɧɰɟɩɰɢɹ ɫɟɬɢ ɚɜɢɚɰɢɨɧɧɨɣ ɷɥɟɤɬɪɨɫɜɹɡɢ (ATN) 

ɫ ɩɨɦɨɳɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɩɪɨɬɨɤɨɥɨɜ ɫɜɹɡɢ ɛɭɞɟɬ 



ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɡɚɢɦɨɨɛɦɟɧ ɩɚɤɟɬɚɦɢ ɰɢɮɪɨɜɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɦɟɠɞɭ ɤɨɧɟɱ-

ɧɵɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɢ ɪɚɡɥɢɱɧɵɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ ɫɜɹɡɢ «ɜɨɡɞɭɯ – ɡɟɦɥɹ» ɢ 

«ɡɟɦɥɹ – ɡɟɦɥɹ». 

ɇɚɜɢɝɚɰɢɹ. Ⱦɚɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɤɨɧɰɟɩɰɢɢ ɩɨɡɜɨɥɹɟɬ ɜɨɡɞɭɲɧɨɦɭ ɫɭɞɧɭ 

(ȼɋ) ɜɵɩɨɥɧɹɬɶ ɩɨɥɟɬ ɩɨ ɜɵɛɢɪɚɟɦɨɣ ɷɤɢɩɚɠɟɦ ɨɩɬɢɦɚɥɶɧɨɣ ɞɥɹ ɞɚɧɧɵɯ ɭɫɥɨ-

ɜɢɣ ɜɨɡɞɭɲɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɬɪɚɟɤɬɨɪɢɢ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɞɪɭɝɢɦɢ ȼɋ ɢ ɨɛɴ-

ɟɤɬɚɦɢ ɫɢɫɬɟɦɵ ɈɪȼȾ. ɉɪɢ ɷɬɨɦ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɜɨɡɞɭɲɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɩɨɜɵɲɟɧɢɹ ɷɤɨɧɨɦɢɱɧɨɫɬɢ 

ɢ ɧɚɞɟɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. ȼɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɜɢɝɚɰɢ-

ɨɧɧɨ-ɜɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɇȼɉ) ȼɋ ɩɪɢ ɡɨɧɚɥɶɧɨɣ ɧɚɜɢɝɚɰɢɢ ɩɪɟɞɩɨɥɚɝɚ-

ɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɭɬɧɢɤɨɜɵɯ ɫɢɫɬɟɦ ɧɚɜɢɝɚɰɢɢ (ɋɋɇ). ɋɭ-

ɳɟɫɬɜɭɸɳɢɟ ɋɋɇ ɜɬɨɪɨɝɨ ɩɨɤɨɥɟɧɢɹ (ȽɅɈɇȺɋɋ, GPS) ɫɨɡɞɚɸɬ ɞɨɫɬɚɬɨɱɧɨ 

ɬɨɱɧɨɟ ɝɥɨɛɚɥɶɧɨɟ ɧɚɜɢɝɚɰɢɨɧɧɨ-ɜɪɟɦɟɧɧɨɟ ɩɨɥɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɨɫɧɨɜ-

ɧɵɟ ɡɚɞɚɱɢ ɫɚɦɨɥɟɬɨɜɨɠɞɟɧɢɹ ɧɚ ɜɨɡɞɭɲɧɵɯ ɬɪɚɫɫɚɯ ɢ ɜ ɡɨɧɟ ɚɷɪɨɞɪɨɦɨɜ ɫ ɬɪɟ-

ɛɭɟɦɵɦ ɭɪɨɜɧɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɟɬɨɜ [ȿɪɨɯɢɧ, 2015]. 

ɇɚɛɥɸɞɟɧɢɟ. ȼɬɨɪɢɱɧɵɟ ɨɛɡɨɪɧɵɟ ɪɚɞɢɨɥɨɤɚɬɨɪɵ ɩɨ-ɩɪɟɠɧɟɦɭ ɛɭɞɭɬ ɲɢ-

ɪɨɤɨ ɩɪɢɦɟɧɹɬɶɫɹ ɜɨ ɦɧɨɝɢɯ ɱɚɫɬɹɯ ɦɢɪɚ. Ⱦɨɛɚɜɥɟɧɢɟ ɤ ȼɈɊɅ ɪɟɠɢɦɚ S, ɫɟɥɟɤ-

ɬɢɜɧɨɝɨ ɚɞɪɟɫɚ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɢɧɢɸ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɟɳɟ ɛɨɥɟɟ 

ɭɫɢɥɹɬ ɜɚɠɧɭɸ ɪɨɥɶ ȼɈɊɅ ɞɥɹ ɰɟɥɟɣ ɧɚɛɥɸɞɟɧɢɹ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɡɚɜɢɫɢɦɨɟ 

ɧɚɛɥɸɞɟɧɢɟ (ADS) ɛɭɞɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɪɚɣɨɧɚɯ, ɝɞɟ ɨɬɫɭɬɫɬɜɭɟɬ ɪɚ-

ɞɢɨɥɨɤɚɰɢɨɧɧɵɣ ɨɯɜɚɬ. ADS –ɷɬɨ ɮɭɧɤɰɢɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɜɨɡɞɭɲɧɨɟ ɫɭɞɧɨ ɚɜɬɨ-

ɦɚɬɢɱɟɫɤɢ ɫ ɩɨɦɨɳɶɸ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɟɪɟɞɚɟɬ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɨɬ 

ɛɨɪɬɨɜɵɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. Ʉɚɤ ɦɢɧɢɦɭɦ, ɷɬɢ ɞɚɧɧɵɟ ɜɤɥɸɱɚɸɬ ɨɩɨɡɧɚ-

ɜɚɬɟɥɶɧɵɣ ɡɧɚɤ ɜɨɡɞɭɲɧɨɝɨ ɫɭɞɧɚ ɢ ɟɝɨ ɬɪɟɯɦɟɪɧɨɟ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ. ɉɪɢ ɧɟɨɛ-

ɯɨɞɢɦɨɫɬɢ ɦɨɝɭɬ ɩɪɟɞɨɫɬɚɜɥɹɬɶɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ. ȼɜɟɞɟɧɢɟ ɥɢɧɢɣ ɩɟ-

ɪɟɞɚɱɢ ɞɚɧɧɵɯ «ɜɨɡɞɭɯ – ɡɟɦɥɹ» ɜɦɟɫɬɟ ɫ ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɵɦɢ ɢ ɧɚɞɟɠɧɵɦɢ 

ɧɚɜɢɝɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɜɨɡɞɭɲɧɨɝɨ ɫɭɞɧɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɟɫ-

ɩɟɱɢɜɚɬɶ ɧɚɛɥɸɞɟɧɢɟ ɜ ɪɚɣɨɧɚɯ, ɜ ɤɨɬɨɪɵɯ ɨɬɫɭɬɫɬɜɭɟɬ ɬɚɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜ 

ɫɨɜɪɟɦɟɧɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ, ɨɫɨɛɟɧɧɨ ɜ ɨɤɟɚɧɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ ɢ ɞɪɭɝɢɯ ɪɚɣɨ-

ɧɚɯ, ɝɞɟ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɢɫɬɟɦɵ ɫɨɡɞɚɸɬ ɬɪɭɞɧɨɫɬɢ, ɹɜɥɹɸɬɫɹ 



ɧɟɷɤɨɧɨɦɢɱɧɵɦɢ ɢɥɢ ɞɚɠɟ ɧɟɜɨɡɦɨɠɧɵɦɢ ɤ ɜɧɟɞɪɟɧɢɸ. ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɪɚɣɨ-

ɧɚɦ, ɤɨɬɨɪɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɥɢɲɟɧɵ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɜɨɡɞɭɲɧɨɝɨ 

ɞɜɢɠɟɧɢɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɨɨɛɳɟɧɢɣ ɩɢɥɨɬɨɜ ɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɢ, ADS ɧɚɣɞɟɬ 

ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɞɪɭɝɢɯ ɪɚɣɨɧɚɯ, ɜɤɥɸɱɚɹ ɪɚɣɨɧɵ ɫ ɜɵɫɨɤɨɣ ɩɥɨɬ-

ɧɨɫɬɶɸ ɞɜɢɠɟɧɢɹ, ɝɞɟ ɨɧɨ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɟɧɢɹ ɢɥɢ ɪɟɡɟɪɜɚ ɞɥɹ 

ɜɬɨɪɢɱɧɨɝɨ ɨɛɡɨɪɧɨɝɨ ɪɚɞɢɨɥɨɤɚɬɨɪɚ, ɢ ɬɟɦ ɫɚɦɵɦ ɭɦɟɧɶɲɢɬɫɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 

ɩɟɪɜɢɱɧɨɦ ɪɚɞɢɨɥɨɤɚɬɨɪɟ. 

ȼ ɫɜɹɡɢ ɫ ɚɤɬɭɚɥɶɧɨɫɬɶɸ ɪɚɡɜɢɬɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɤɨɧɰɟɩɰɢɢ CNS/ATM, ɚ 

ɢɦɟɧɧɨ ɜɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ADS-B ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɩɨɫɬɪɨɟɧɢɟ ɚɩɩɚɪɚɬ-

ɧɨɣ ɱɚɫɬɢ, ɪɟɚɥɢɡɭɸɳɟɣ ɮɭɧɤɰɢɢ ɩɪɢɟɦɚ, ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ, ɩɪɢɧɢɦɚɟɦɵɯ ɫ 

ɛɨɪɬɚ ɜɨɡɞɭɲɧɨɝɨ ɫɭɞɧɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɞɭɪɵ ɜɵɞɟɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧ-

ɧɨɣ ɱɚɫɬɢ. Ɋɟɲɟɧɢɟ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɩɭɬɟɦ ɩɪɢɟɦɚ ɫɢɝɧɚɥɨɜ ɨɬ ȼɋ, 

ɜ ɪɚɣɨɧɟ ɚɷɪɨɩɨɪɬɚ ɂɪɤɭɬɫɤ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬ-

ɧɵɯ ɫɪɟɞɫɬɜ: ɩɥɚɬɮɨɪɦɵ PXI 1062, ɫ ɦɨɞɭɥɟɦ ɩɨɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ NIPXI5600 ɢ 

ȺЦɉ NIPXI 5142 ɢ SDR ɩɪɢёɦɧɢɤɚ ɫ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɱɚɫɬɨɬɵ R820T ɫ ȺЦɉ 

RTL2832. 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɫɢɫɬɟɦɟ ADS-B ɩɪɢɦɟɧɹɟɬɫɹ PPM (pulse position mod-

ulation). ɉɟɪɟɞɚɱɚ ɢɧɮɨɪɦɚɰɢɢ ɜ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɩɨ-

ɡɢɰɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɫɢɦɜɨɥɚ 0 ɢɥɢ 1 ɜ ɩɪɟɞɟɥɚɯ ɩɟɪɟɞɚɱɢ ɨɞɧɨɝɨ ɛɢɬɚ ɢɧ-

ɮɨɪɦɚɰɢɢ. Ɍɨ ɟɫɬɶ ɩɟɪɟɞɚɱɚ 0 ɢ 1 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɦɩɭɥɶɫɨɦ, ɩɨɥɨɠɟɧɢɟ ɤɨɬɨ-

ɪɨɝɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɩɟɪɟɞɚɜɚɟɦɵɣ ɫɢɦɜɨɥ. ɇɚ ɪиɫ. 2, 3 ɩɨɤɚɡɚɧɵ ɝɪɚɮɢɤɢ, ɧɚ ɤɨ-

ɬɨɪɵɯ ɢɡɨɛɪɚɠɟɧɵ ɢɦɩɭɥɶɫɵ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɞɢɨɢɦɩɭɥɶɫɵ ɫɢɦɜɨɥɨɜ 1 ɢ 0. 

ɉɪɢ ɷɬɨɦ, ɟɫɥɢ ɩɟɪɟɞɚɟɬɫɹ ɨɞɢɧ ɛɢɬ ɢɧɮɨɪɦɚɰɢɢ, ɜ ɩɨɡɢɰɢɢ ɛɭɞɟɬ ɩɪɢɫɭɬɫɬɜɨ-

ɜɚɬɶ ɨɞɢɧ ɢɦɩɭɥɶɫ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 0 ɢɥɢ 1. 
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Ɋиɫ. 2. ɉɟɪɟɞɚɱɚ ɫɢɦɜɨɥɚ 1 

 

Ɋиɫ. 3. ɉɟɪɟɞɚɱɚ ɫɢɦɜɨɥɚ 0 

Ɏɨɪɦɚɬ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɫɢɫɬɟɦɵ ADS-B (ɪиɫ. 4) ɫɨɫɬɨɢɬ ɢɡ ɩɪɟɚɦ-

ɛɭɥɵ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɦɜɨɥɨɜ. 

 

 

 

 

 

Ɋиɫ. 4. Ɏɨɪɦɚɬ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɫɢɫɬɟɦɵ ADS-B 

 

ɉɪɟɚɦɛɭɥɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɚɤɟɬɚ ɢ ɧɚɯɨɠɞɟɧɢɹ ɟɝɨ ɧɚɱɚɥɚ. 

ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɛɢɬ ɧɟɫɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɢɞɟɧɬɢɮɢɤɚɰɢ-

ɨɧɧɨɦ ɧɨɦɟɪɟ ȼɋ, ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ȼɋ (ɜɵɫɨɬɚ, ɤɨɨɪɞɢ-

ɧɚɬɵ ɢ ɬ. ɞ.). 

Ɋɟɝɢɫɬɪɚɰɢɹ ɢ ɡɚɩɢɫɶ ɫɢɝɧɚɥɚ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɞɜɭɦɹ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬ-

ɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ (SDR). ɉɟɪɜɵɣ − ɧɚ ɛɚɡɟ ɩɥɚɬɮɨɪɦɵ PXI 1062, ɫ ɦɨɞɭɥɟɦ ɩɨ-

ɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ NIPXI5600ɢ ȺЦɉ NIPXI 5142; ɜɬɨɪɨɣ − ɧɚ ɛɚɡɟ SDR ɩɪɢёɦɧɢɤɚ 

ɫ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɱɚɫɬɨɬɵ R820Tɫ ȺЦɉ RTL2832. ȼɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɷɬɢɯ 

ɩɪɢёɦɧɢɤɨɜ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɫɱɟɬɵ ɫɢɧɮɚɡɧɨɣ ɢ ɤɜɚɞɪɚɬɭɪɧɨɣ ɫɨɫɬɚɜɥɹɸ-

ɳɢɯ, ɫɩɟɤɬɪ ɱɚɫɬɨɬ ɤɨɬɨɪɵɯ ɫɞɜɢɧɭɬ ɜ ɨɛɥɚɫɬɶ ɧɭɥɟɜɨɣ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɱɚɫɬɨɬɵ. 

Ɂɚɩɢɫɚɧɧɵɣ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɫɢɝɧɚɥ ɞɟɦɨɞɭɥɢɪɨɜɚɥɫɹ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ Lab-

View 2010. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɞɟɦɨɞɭɥɹɬɨɪɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪиɫ. 5. 
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Ɋиɫ. 5. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɞɟɦɨɞɭɥɹɬɨɪɚ ADS-B 

 

ȼ ɟɟ ɫɨɫɬɚɜ ɜɯɨɞɢɬ: 

Ʉɜ. Ⱦɟɦ. – ɤɜɚɞɪɚɬɭɪɧɵɣ ɞɟɦɨɞɭɥɹɬɨɪ; ȻɇȻɈɉ – ɛɥɨɤ ɧɨɪɦɢɪɨɜɤɢ ɫ ɛɥɨɤɨɦ 

ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɪɨɝɚ; ȻɉɎ – ɛɥɨɤ ɛɵɫɬɪɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ; Ȼȼɋɋ – ɛɥɨɤ 

ɜɵɞɟɥɟɧɢɹ ɫɢɦɜɨɥɶɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ; ɉ – ɩɟɪɟɦɧɨɠɢɬɟɥɶ; Ⱦɉ – ɞɟɬɟɤɬɨɪ ɩɪɟ-

ɚɦɛɭɥɵ; ȾɄɋ – ɞɟɤɨɞɟɪ ɤɨɞɨɜɵɯ ɫɢɦɜɨɥɨɜ. 

Ʉɜɚɞɪɚɬɭɪɧɵɟ ɨɬɫɱɟɬɵ ɤɨɦɩɥɟɤɫɧɨɝɨ ɫɢɝɧɚɥɚ ɩɨɫɬɭɩɚɸɬ ɧɚ ɤɜɚɞɪɚɬɭɪɧɵɣ 

ɞɟɦɨɞɭɥɹɬɨɪ, ɝɞɟ ɜɵɞɟɥɹɟɬɫɹ ɨɝɢɛɚɸɳɚɹ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. ȼ ɛɥɨɤɟ ɧɨɪɦɢɪɨɜɤɢ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɨɪɦɢɪɨɜɚɧɢɟ ɞɟɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0 ɞɨ 1 ɢ 

ɜɵɱɢɫɥɟɧɢɟ ɩɨɪɨɝɚ. ȼ ɛɥɨɤɟ ȻɉɎ ɜɪɟɦɟɧɧɵɟ ɨɬɫɱɟɬɵ ɩɪɟɨɛɪɚɡɭɸɬɫɹ ɜ ɫɩɟɤ-

ɬɪɚɥɶɧɵɟ, ɤɨɬɨɪɵɟ ɩɨɞɚɸɬɫɹ ɜ Ȼȼɋɋ, ɝɞɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɞɟɥɟɧɢɟ ɫɢɧɭɫɨɢɞɚɥɶ-

ɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɩɪɢɜɹɡɚɧɧɨɣ ɩɨ ɮɚɡɟ ɤ ɫɢɦɜɨɥɶɧɨɣ ɫɤɨɪɨɫɬɢ, ɚ ɬɚɤɠɟ ɮɨɪɦɢ-

ɪɨɜɚɧɢɟ ɫɬɪɨɛɢɪɭɸɳɢɯ ɢɦɩɭɥɶɫɨɜ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɦɧɨɠɢɬɟɥɟɦ ɉ. ɇɚ ɜɬɨ-

ɪɨɣ ɜɯɨɞ ɩɟɪɟɦɧɨɠɢɬɟɥɹ ɉ ɩɨɫɬɭɩɚɟɬ ɧɨɪɦɢɪɨɜɚɧɧɵɣ, ɫ ɭɱɟɬɨɦ ɩɨɪɨɝɚ, ɫɢɝɧɚɥ 

ɫ ȻɇȻɈɉ. ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɩɟɪɟɦɧɨɠɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-

ɧɨɫɬɶ ɢɦɩɭɥɶɫɨɜ, ɩɨɥɨɠɟɧɢɟ ɤɨɬɨɪɵɯ ɩɨɤɚɡɵɜɚɟɬ ɤɚɤɨɣ ɫɢɦɜɨɥ 0 ɢɥɢ 1 ɞɟɦɨɞɭ-

ɥɢɪɭɟɬɫɹ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. Ⱦɉ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɧɚɪɭɠɢɬɟɥɶ, ɡɚɞɚ-

ɱɟɣ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɟɚɦɛɭɥɶɧɨɣ ɱɚɫɬɢ ɩɪɢɧɢɦɚɟɦɨɝɨ ɢɧɮɨɪ-

ɦɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ. ɋɢɝɧɚɥ ɫ Ⱦɉ ɩɨɞɚёɬɫɹ ɧɚ ȾɄɋ, ɤɨɬɨɪɵɣ ɢɡ ɩɪɢɧɹɬɨɝɨ ɫɢɝ-

ɧɚɥɚ ɮɨɪɦɢɪɭɟɬ ɤɨɞɨɜɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 0 ɢ 1, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɩɟɪɟɞɚɜɚ-

ɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

ɇɚ ɝɪɚɮɢɤɟ ɪиɫ. 6 ɩɨɤɚɡɚɧ ɞɟɦɨɞɭɥɢɪɨɜɚɧɧɵɣ ɫɢɝɧɚɥ ɫ ɜɵɯɨɞɚ Ʉɜ. Ⱦɟɦ. ɨɞ-

ɧɨɝɨ ɢɡ ɩɚɤɟɬɨɜ ɫɢɫɬɟɦɵ ADS-B, ɢɡ ɤɨɬɨɪɨɝɨ ɜɢɞɧɨ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɦɟɯ ɚɦ-

ɩɥɢɬɭɞɚ ɫɢɝɧɚɥɚ ɩɨɞɜɟɪɠɟɧɚ ɫɥɭɱɚɣɧɵɦ ɮɥɭɤɬɭɚɰɢɹɦ [Ɏɟɟɪ, 2000]. 
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Ɋиɫ. 6. ɋɢɝɧɚɥ ɫ ɜɵɯɨɞɚ ɤɜɚɞɪɚɬɭɪɧɨɝɨ ɞɟɦɨɞɭɥɹɬɨɪɚ 

ɉɨɷɬɨɦɭ, ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɞɟɦɨɞɭɥɹɰɢɢ ɬɚɤɨɝɨ ɫɢɝɧɚɥɚ, ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞ-

ɜɟɪɝɧɭɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɟ ɜ ȻɇȻɈɉ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ ɩɪɚɜɢɥɶɧɨ ɜɵ-

ɞɟɥɢɬɶ ɫɢɝɧɚɥɵ ɫɢɦɜɨɥɶɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɢɡ ɩɪɢɧɹɬɨɝɨ ɫɨɨɛɳɟɧɢɹ. ɇɚ ɪиɫ. 7 

ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɭɥɹ ɫ ɭɱɟɬɨɦ ɩɨɪɨɝɚ. 

Ɍɚɤɚɹ ɧɨɪɦɢɪɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɨɥɭɱɢɬɶ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚ ɫɢɦɜɨɥɶ-

ɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɜ ȻɉɎ, ɩɨ ɮɚɡɟ ɩɪɢɜɹɡɚɧɧɭɸ ɤ ɜɯɨɞ-

ɧɨɦɭ ɫɢɝɧɚɥɭ [ɂɜɚɳɟɧɤɨ, 2012]. 

 

 

Ɋиɫ. 7. ɇɨɪɦɢɪɨɜɚɧɧɵɣ ɫɢɝɧɚɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɭɥɹ ɫ ɭɱɟɬɨɦ ɩɨɪɨɝɚ 

 

Ƚɪɚɮɢɤ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɷɬɭ ɫɨɫɬɚɜɥɹɸɳɭɸ, ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪиɫ. 8, ɚ ɟё ɨɬ-

ɮɢɥɶɬɪɨɜɚɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚ ɪиɫ. 9. 
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Ɋиɫ. 8. Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɜ ɛɥɨɤɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ 

 

 

Ɋиɫ. 9. ɋɨɫɬɚɜɥɹɸɳɚɹ ɧɚ ɫɢɦɜɨɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 

 

ɇɚ ɪиɫ. 10 ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɫ ɫɢɝɧɚɥɨɦ ɫɢɦɜɨɥɶɧɨɣ ɫɢɧ-

ɯɪɨɧɢɡɚɰɢɢ (ɋɋɋ). ɋɋɋ ɢɦɟɸɬ ɦɟɧɶɲɭɸ ɚɦɩɥɢɬɭɞɭ, ɚ ɞɟɦɨɞɭɥɢɪɨɜɚɧɧɵɣ ɫɢɝ-

ɧɚɥ – ɛɨɥɶɲɭɸ. ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɢɫɬɢɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɩɪɢɧɹɬɨɦ ɫɢɝɧɚɥɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɩɨɥɭɜɨɥɧɚɦ ɋɋɋ. ɉɟɪɜɵɟ ɱɟɬɵɪɟ ɢɦɩɭɥɶɫɚ ɫɨɨɬ-

ɜɟɬɫɬɜɭɸɬ ɩɪɟɚɦɛɭɥɟ ɫɢɝɧɚɥɚ. Ɍɪɢ ɢɡ ɧɢɯ ɱɟɬɤɨ ɩɨɩɚɞɚɸɬ ɧɚ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɩɨ-

ɥɭɜɨɥɧɭ ɋɋɋ, ɚ ɱɟɬɜɟɪɬɵɣ ɡɚɯɜɚɬɵɜɚɟɬ ɢ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɢ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɩɨ-

ɥɭɜɨɥɧɵ. ɂɫɬɢɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɱɟɬɜɟɪɬɨɝɨ ɢɦɩɭɥɶɫɚ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɬ-

ɪɢɰɚɬɟɥɶɧɨɣ ɩɨɥɭɜɨɥɧɟ ɋɋɋ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɋɋɋ ɜɨɡɧɢɤɥɚ ɛɵ ɩɪɨɛɥɟɦɚ ɜɵ-

ɛɨɪɚ ɨɬɫɱɟɬɚ ɜ ɱɟɬɜɟɪɬɨɦ ɢɦɩɭɥɶɫɟ ɩɪɟɚɦɛɭɥɵ. 
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Ɋиɫ. 10. ɋɨɜɦɟɫɬɧɨɟ ɨɬɨɛɪɚɠɟɧɢɹ ɋɋɋ ɢ ɞɟɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ 

 

ɇɚ ɪиɫ. 11 ɩɨɤɚɡɚɧ ɝɪɚɮɢɤ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɢɦɩɭɥɶɫɨɜ ɋɋɋ, ɤɨɬɨɪɵɟ ɮɨɪ-

ɦɢɪɭɸɬɫɹ ɧɚ Ȼȼɋɋ ɢ ɩɨɫɬɭɩɚɸɬ ɧɚ ɩɟɪɟɦɧɨɠɢɬɟɥɶ ɉ. 

 

 

Ɋиɫ. 11. ɋɢɝɧɚɥɵ ɫɢɦɜɨɥɶɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ 

 

ɋ ɜɵɯɨɞɚ ɩɟɪɟɦɧɨɠɢɬɟɥɹ ɉ ɫɧɢɦɚɟɬɫɹ ɞɟɦɨɞɭɥɢɪɨɜɚɧɧɵɣ ɫɢɝɧɚɥ ADS-B 

(ɪиɫ. 12). 

 

Ɋиɫ. 12. Ⱦɟɦɨɞɭɥɢɪɨɜɚɧɧɵɣ ɫɢɝɧɚɥ ADS-B 

 

Ⱦɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɩɪɟɚɦɛɭɥɵ ɜ ɪɚɛɨɬɟ ɮɨɪɦɢɪɨɜɚɥɚɫɶ ɤɨɩɢɹ ɩɪɟɚɦɛɭɥɵ ɪиɫ. 

13, ɤɨɬɨɪɚɹ ɰɢɤɥɢɱɟɫɤɢ ɫɞɜɢɝɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɟɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ, ɢ 
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ɩɪɢ ɫɨɜɩɚɞɟɧɢɢ ɤɨɩɢɢ ɫ ɩɪɟɚɦɛɭɥɨɣ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɜ Ⱦɉ ɮɨɪɦɢɪɭɟɬɫɹ ɧɚɩɪɹ-

ɠɟɧɢɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, ɤɨɬɨɪɨɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɱɚɥɭ ɩɪɢɧɢɦɚɟɦɨɝɨ ɩɚɤɟɬɚ ɫɢ-

ɫɬɟɦɵ ADS-B. 

 

 

Ɋиɫ. 13. ɋɢɝɧɚɥ ɤɨɩɢɢ ɩɪɟɚɦɛɭɥɵ 

 

ȼ ȾɄɋ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɟɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɫɨɨɬ-

ɜɟɬɫɬɜɭɸɳɢɣ ɞɜɨɢɱɧɵɣ ɤɨɞ, ɢɡ ɤɨɬɨɪɨɝɨ ɜ ɞɟɤɨɞɟɪɟ ɜɵɞɟɥɹɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ, ɡɚ-

ɥɨɠɟɧɧɚɹ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ ɩɚɤɟɬɟ ɫɢɫɬɟɦɵ ADS-B. 

ȼ ɫɬɚɬɶɟ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ ɞɟɦɨɞɭɥɹɰɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɫɢ-

ɫɬɟɦɵ ADS-B ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ LabView 2010, ɤɨɬɨɪɚɹ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ 

ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɨɜɚɥɚ ɨɬɫɱɟɬɵ ɤɜɚɞɪɚɬɭɪɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɚ, ɩɨɥɭɱɟɧ-

ɧɵɯ ɞɜɭɦɹ SDR ɩɪɢёɦɧɢɤɚɦɢ: SDR ɧɚ ɛɚɡɟ ɩɥɚɬɮɨɪɦɵ PXI 1062, ɢ SDR ɧɚ ɛɚɡɟ 

ɩɪɢёɦɧɢɤɚ ɫ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɱɚɫɬɨɬɵ R820Tɫ ȺЦɉ RTL2832. ɉɨɥɭɱɟɧɧɵɟ ɪɟ-

ɡɭɥɶɬɚɬɵ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ 

ɜ ɜɭɡɚɯ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ, ɚ ɬɚɤɠɟ ɜɨɣɬɢ, ɤɚɤ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ, ɜ ɫɢɫɬɟɦɭ ɦɨ-

ɧɢɬɨɪɢɧɝɚ ɚɜɢɚɰɢɨɧɧɵɯ ɥɢɧɢɣ ɫɜɹɡɢ. 
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