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Ⱥɧɧɨɬɚɰɢɹ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɭɫɥɨɜɢɹɯ ɧɟɩɪɟɪɵɜɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɦɟɠɞɭ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɚɛɨɧɟɧɬɚɦɢ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɱɚɫɬɨɬɧɨ-ɜɪɟɦɟɧɧɵɯ ɪɟɫɭɪɫɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɚɧɚɥɨɜ ɫɜɹɡɢ 
ɪɚɡɥɢɱɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ. Ɉɞɧɚɤɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɟɧɨɫɱɢɤɨɜ 
ɢɧɮɨɪɦɚɰɢɢ ɭɡɤɨɩɨɥɨɫɧɵɯ ɫɢɝɧɚɥɨɜ, ɨɫɨɛɟɧɧɨ ɜ ɫɩɭɬɧɢɤɨɜɵɯ ɫɢɫɬɟɦɚɯ ɫɜɹɡɢ, 
ɢɫɩɨɥɶɡɭɸɳɢɯ ɜ ɤɚɱɟɫɬɜɟ ɪɟɬɪɚɧɫɥɹɬɨɪɨɜ ɫɩɭɬɧɢɤɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɜɵɫɨɤɨɷɥɥɢɩɬɢɱɟɫɤɨɣ 
ɨɪɛɢɬɟ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɞɟɥɟɧɧɵɯ ɱɚɫɬɨɬɧɨ – ɜɪɟɦɟɧɧɵɯ ɪɟɫɭɪɫɨɜ ɤɚɧɚɥɚ 
ɫɜɹɡɢ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ ɢɡ-ɡɚ ɛɨɥɶɲɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɱɚɫɬɨɬɵ, ɜɵɡɜɚɧɧɨɣ 
ɷɮɮɟɤɬɨɦ Ⱦɨɩɥɟɪɚ, ɢ ɢɡɦɟɧɟɧɢɣ ɜɪɟɦɟɧɢ ɩɪɢɯɨɞɚ ɩɪɢɧɢɦɚɟɦɵɯ ɫɢɝɧɚɥɨɜ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ 
ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɱɚɫɬɨɬɧɵɟ ɫɜɨɣɫɬɜɚ ɨɞɧɨɝɨ ɤɥɚɫɫɚ ɲɢɪɨɤɨɩɨɥɨɫɧɵɯ 
ɲɭɦɨɩɨɞɨɛɧɵɯ ɫɢɝɧɚɥɨɜ ɫ ɅɑɆ, ɢɧɜɚɪɢɚɧɬɧɨɝɨ ɤ ɞɨɩɥɟɪɨɜɫɤɨɦɭ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɸ ɩɨ 
ɱɚɫɬɨɬɟ, ɜ ɪɟɚɥɶɧɵɯ ɩɪɟɞɟɥɚɯ ɟɝɨ ɢɡɦɟɧɟɧɢɹ. ɉɪɢɦɟɧɟɧɢɟ ɷɬɨɝɨ ɫɢɝɧɚɥɚ ɜ ɤɚɱɟɫɬɜɟ 
ɩɟɪɟɧɨɫɱɢɤɚ ɢɧɮɨɪɦɚɰɢɢ ɜ ɭɤɚɡɚɧɧɵɯ ɫɢɫɬɟɦɚɯ, ɩɨɡɜɨɥɹɟɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɡɚɬɪɚɬɵ 
ɱɚɫɬɨɬɧɨ-ɜɪɟɦɟɧɧɵɯ ɪɟɫɭɪɫɨɜ ɫɩɭɬɧɢɤɨɜɵɯ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɡɚ ɫɱɟɬ ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɞɟɥɟɧɧɨɣ ɱɚɫɬɨɬɧɨɣ ɩɨɥɨɫɵ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɢɧɢɦɢɡɚɰɢɹ ɡɚɬɪɚɬ ɱɚɫɬɨɬɧɨ-ɜɪɟɦɟɧɧɵɯ ɪɟɫɭɪɫɨɜ ɫɩɭɬɧɢɤɨɜɵɯ ɤɚɧɚɥɨɜ 
ɫɜɹɡɢ; ɲɢɪɨɤɨɩɨɥɨɫɧɵɟ ɲɭɦɨɩɨɞɨɛɧɵɟ ɫɢɝɧɚɥɵ ɫ ɅɑɆ; ɷɮɮɟɤɬ Ⱦɨɩɥɟɪɚ. 
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ȺЛЬЭЫКМЭ 
Now, in the conditions of a continuous increase in information exchange between territorially 

distributed subscribers, there is a need to increase the efficiency of using the time-frequency 
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resources of existing communication channels of various physical nature. However, when using 

narrowband signals in satellite communication systems using satellites in a highly elliptical orbit 

as carriers, the efficiency of using the allocated frequency-time resources of the communication 

channel is significantly reduced due to the large frequency uncertainty caused by the Doppler Effect 

and the time variations arrival of received signals. In this connection, the frequency properties of a 

class of broadband noise-like signals with LFM (BB NL with LFM), invariant to the Doppler 

mismatch in frequency, are considered in the real range of its variation. The use of this signal as an 

information carrier in these systems allows minimizing the cost of time-frequency resources of 

satellite communication channels due to the efficient use of the dedicated frequency band. 

Keywords: minimization of costs of time-frequency resources of satellite communication 

channels, broadband noise-like signals with LFM, Doppler Effect. 
 

ȼȼȿȾȿɇɂȿ 
Ʉɥɚɫɫɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɭɡɤɨɩɨɥɨɫɧɨɣ ɦɨɞɭɥɹɰɢɢ ɪɚɡɪɚɛɨɬɚɧɵ ɫ ɰɟɥɶɸ ɞɨɫɬɢɠɟɧɢɹ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɩɟɤɬɪɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɬ. ɟ. ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɫ ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɣ 
ɫɤɨɪɨɫɬɶɸ ɜ ɜɨɡɦɨɠɧɨ ɛɨɥɟɟ ɭɡɤɨɣ ɩɨɥɨɫɟ ɱɚɫɬɨɬ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɭɦɟɧɶɲɟɧɢɟɦ ɭɪɨɜɧɹ 
ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɵɯ ɩɨɦɟɯ Д3Ж.  

Ɉɞɧɚɤɨ ɩɪɨɛɥɟɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɱɢɫɥɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɱɢɫɥɨ ɤɚɧɚɥɨɜ, 
ɜɵɞɟɥɟɧɧɵɯ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ, ɞɨɥɠɧɨ ɜɨɡɪɚɫɬɚɬɶ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɨɱɟɜɢɞɧɨ, ɱɬɨ, ɫ 
ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɨɛɳɢɣ ɱɚɫɬɨɬɧɵɣ ɪɟɫɭɪɫ ɹɜɥɹɟɬɫɹ ɨɝɪɚɧɢɱɟɧɧɨɣ ɜɟɥɢɱɢɧɨɣ, ɚ, ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, 
ɧɟɜɨɡɦɨɠɧɨ ɛɟɫɤɨɧɟɱɧɨ ɭɦɟɧɶɲɚɬɶ ɩɨɥɨɫɭ ɱɚɫɬɨɬ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɞɚɱɚ 
ɢɧɮɨɪɦɚɰɢɢ. ȼ ɫɢɫɬɟɦɚɯ ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ ɫ ɭɡɤɨɩɨɥɨɫɧɵɦɢ ɫɢɝɧɚɥɚɦɢ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɜ ɤɚɱɟɫɬɜɟ 
ɪɟɬɪɚɧɫɥɹɬɨɪɨɜ ɫɩɭɬɧɢɤɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɜɵɫɨɤɨɷɥɥɢɩɬɢɱɟɫɤɨɣ ɨɪɛɢɬɟ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɞɟɥɟɧɧɨɝɨ ɞɥɹ ɩɟɪɟɞɚɱɢ ɱɚɫɬɨɬɧɨɝɨ ɪɟɫɭɪɫɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ ɡɚ ɫɱɟɬ 
ɬɨɝɨ, ɱɬɨ ɩɪɢ ɛɨɥɶɲɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɱɚɫɬɨɬɵ, ɜɵɡɜɚɧɧɨɣ ɷɮɮɟɤɬɨɦ Ⱦɨɩɥɟɪɚ ɢ ɢɡɦɟɧɟɧɢɹɯ 
ɜɪɟɦɟɧɢ ɩɪɢɯɨɞɚ ɩɪɢɧɢɦɚɟɦɵɯ ɫɢɝɧɚɥɨɜ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɡɚɢɦɧɵɯ ɩɨɦɟɯ ɩɪɢɯɨɞɢɬɫɹ ɜɜɨɞɢɬɶ 
ɡɚɳɢɬɧɵɟ ɢɧɬɟɪɜɚɥɵ ɩɨ ɱɚɫɬɨɬɟ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɞɟɥɟɧɧɨɣ ɞɥɹ ɩɟɪɟɞɚɱɢ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɭɤɚɡɚɧɧɵɯ ɫɢɫɬɟɦɚɯ ɱɚɫɬɨɬɧɨɣ ɩɨɥɨɫɵ ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ 
ɩɟɪɟɧɨɫɱɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ ɦɨɞɭɥɢɪɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ ɫ ɪɚɫɲɢɪɟɧɧɵɦ ɫɩɟɤɬɪɨɦ, ɢɧɚɱɟ ɧɚɡɵɜɚɟɦɵɯ 
ɫɢɝɧɚɥɚɦɢ ɫ ɲɭɦɨɩɨɞɨɛɧɵɦ ɫɩɟɤɬɪɨɦ ɢɥɢ ɲɢɪɨɤɨɩɨɥɨɫɧɵɦɢ ɲɭɦɨɩɨɞɨɛɧɵɦɢ ɫɢɝɧɚɥɚɦɢ (ɒɒɋ) 
[1, 9-10Ж. ɉɪɢ ɷɬɨɦ ɤɚɠɞɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɵɞɟɥɹɸɬɫɹ ɫɜɨɢ ɤɨɞɢɪɨɜɚɧɧɵɟ ɫɢɝɧɚɥɵ (ɤɨɞɵ), ɜ ɫɜɹɡɢ 
ɫ ɱɟɦ, ɷɬɨɬ ɪɟɠɢɦ ɧɚɡɵɜɚɟɬɫɹ ɤɨɞɨɜɵɦ ɪɚɡɞɟɥɟɧɢɟɦ ɪɟɫɭɪɫɨɜ ɤɚɧɚɥɚ ɫɜɹɡɢ. Д1-5,7]. 

 

ɈɋɇɈȼɇȺə ɑȺɋɌɖ 
Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɤɥɚɫɫɚ ɲɢɪɨɤɨɩɨɥɨɫɧɵɯ ɲɭɦɨɩɨɞɨɛɧɵɯ ɫɢɝɧɚɥɨɜ ɫ 

ɅɑɆ (ɒɒɋ ɫ ɅɑɆ) ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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(1) 

ɝɞɟ S0 – ɚɦɩɥɢɬɭɞɚ ɨɝɢɛɚɸɳɟɣ ɫɢɝɧɚɥɚ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɨɫɬɨɹɧɧɚɹ ɜɟɥɢɱɢɧɚ, ɪɚɜɧɚɹ 1; 1l  – 

ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɫɨɫɬɨɹɧɢɟ ɩɫɟɜɞɨɫɥɭɱɚɣɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɉɋɉ) ɢ 
ɩɪɢɧɢɦɚɸɳɢɣ ɡɧɚɱɟɧɢɹ +1 ɢɥɢ 0; ω0 – ɫɪɟɞɧɹɹ ɱɚɫɬɨɬɚ ɅɑɆ ɪɚɞɢɨɢɦɩɭɥɶɫɚ; Ɍ – ɞɥɢɬɟɥɶɧɨɫɬɶ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɨɫɵɥɤɢ; Ɍ0 – ɞɥɢɬɟɥɶɧɨɫɬɶ ɅɑɆ ɪɚɞɢɨɢɦɩɭɥɶɫɚ; τ0 – ɜɟɥɢɱɢɧɚ ɡɚɞɟɪɠɤɢ ɦɟɠɞɭ 
ɧɚɱɚɥɨɦ ɅɑɆ ɪɚɞɢɨɢɦɩɭɥɶɫɚ ɢ ɧɚɱɚɥɨɦ ɷɥɟɦɟɧɬɚ ɉɋɉ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɧɭɥɟɜɵɦ ɡɧɚɱɟɧɢɹɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

1l ;  

μ – ɤɪɭɬɢɡɧɚ ɦɨɞɭɥɹɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɅɑɆ ɪɚɞɢɨɢɦɩɭɥɶɫɚ (ɫɤɨɪɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ), 
ɫɜɹɡɚɧɧɚɹ ɫ ɟɝɨ ɞɟɜɢɚɰɢɟɣ ɱɚɫɬɨɬɵ ∆F ɢ ɞɥɢɬɟɥɶɧɨɫɬɶɸ Ɍ0 ɫɨɨɬɧɨɲɟɧɢɟɦ 0/2 TF  . 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɱɚɫɬɨɬɧɨ-ɜɪɟɦɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɤɥɚɫɫɚ ɤɚɧɚɥɶɧɵɯ 
ɫɢɝɧɚɥɨɜ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ Д11Ж, ɤɨɬɨɪɨɟ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɜɢɞɟ ɞɥɹ ɷɬɨɝɨ 
ɤɥɚɫɫɚ ɫɢɝɧɚɥɨɜ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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ɂɫɩɨɥɶɡɭɹ ɦɟɬɨɞɢɤɭ, ɩɪɢɜɟɞɟɧɧɭɸ ɜ [6-7Ж, ɩɨɫɥɟ ɪɹɞɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɨɥɭɱɢɦ: 
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Ʉɚɤ ɢ ɜ Д8Ж ɩɪɟɞɫɬɚɜɢɦ ɱɚɫɬɨɬɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɢɫɫɥɟɞɭɟɦɨɝɨ ɫɢɝɧɚɥɚ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɢɯ 
ɬɪɟɯ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬ: 

- ɚɦɩɥɢɬɭɞɧɵɣ ɫɩɟɤɬɪ 
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ɝɞɟ )(),( xSxC  – ɤɨɫɢɧɭɫ ɢ ɫɢɧɭɫ ɢɧɬɟɝɪɚɥɚ Ɏɪɟɧɟɥɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
- ɤɜɚɞɪɚɬɢɱɧɵɣ ɮɚɡɨɜɵɣ ɱɥɟɧ 

)2/()()( 2

01  Ф       (5) 

 

- ɨɫɬɚɬɨɱɧɵɣ ɮɚɡɨɜɵɣ ɱɥɟɧ 
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ɊȿɁɍɅɖɌȺɌɕ ɂɋɋɅȿȾɈȼȺɇɂə ɂ ɂɏ ɈȻɋɍɀȾȿɇɂȿ 
ɂɡ ɭɪɚɜɧɟɧɢɣ (4-6) ɜɢɞɧɨ, ɱɬɨ ɜɪɟɦɟɧɧɚɹ ɦɚɧɢɩɭɥɹɰɢɹ (ɩɨ ɡɚɞɟɪɠɤɟ) ɅɑɆ ɪɚɞɢɨɢɦɩɭɥɶɫɨɜ 

ɩɨ ɡɚɤɨɧɭ ɤɨɞɢɪɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɢɡɦɟɧɟɧɢɹɯ ɚɦɩɥɢɬɭɞɧɨɝɨ ɫɩɟɤɬɪɚ ɢ 
ɨɫɬɚɬɨɱɧɨɝɨ ɮɚɡɨɜɨɝɨ ɱɥɟɧɚ. ɂɧɬɟɪɟɫɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ 0 =0, ɜɵɪɚɠɟɧɢɟ (3) ɨɬɨɛɪɚɠɚɟɬ 
ɱɚɫɬɨɬɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɝɪɭɩɩɵ ɢɡ N ɅɑɆ ɪɚɞɢɨɢɦɩɭɥɶɫɨɜ ɢ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɤ ɜɢɞɭ: 

,)/exp()()(
1

0

1 





N

l

NTljSS            (7) 

ɝɞɟ )(1 S  – ɤɨɦɩɥɟɤɫɧɚɹ ɱɚɫɬɨɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɞɢɧɨɱɧɨɝɨ ɪɚɞɢɨɢɦɩɭɥɶɫɚ. 
ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 1–2 ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɱɚɫɬɨɬɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɫɥɟɞɭɟɦɨɝɨ ɫɢɝɧɚɥɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɛɚɡɵ ɫɢɝɧɚɥɚ (B=∆F*T) ɜɢɞɧɨ, ɱɬɨ 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɪɟɦɟɧɧɨɣ ɦɚɧɢɩɭɥɹɰɢɢ (ɩɨ ɡɚɞɟɪɠɤɟ) ɅɑɆ ɪɚɞɢɨɢɦɩɭɥɶɫɨɜ ɩɨ ɡɚɤɨɧɭ ɉɋɉ 

ɱɚɫɬɨɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɯɨɞɧɨɝɨ ɅɑɆ ɪɚɞɢɨɢɦɩɭɥɶɫɚ ɢɫɤɚɠɚɟɬɫɹ.  
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Ɋɢɫ. 1. Ⱥɦɩɥɢɬɭɞɧɵɣ ɫɩɟɤɬɪ ɒɒɋ ɫ ɅɑɆ  ɫɢɝɧɚɥɚ, 

B=100 

Ɋɢɫ. 2. Ⱥɦɩɥɢɬɭɞɧɵɣ  ɫɩɟɤɬɪ ɒɒɋ ɫ ɅɑɆ 
ɫɢɝɧɚɥɚ, B=20 

Fig. 1. Amplitude Spectrum of BB NL signal  

a with LFM, B = 100 

Fig. 2. Amplitude Spectrum of BB NL  

of signal with LFM, B = 20 

 

ȼ ɱɚɫɬɧɨɫɬɢ, ɚɦɩɥɢɬɭɞɧɵɣ ɫɩɟɤɬɪ ɩɪɢɨɛɪɟɬɚɟɬ ɢɡɪɟɡɚɧɧɵɣ ɜɢɞ ɢ ɜ ɧɟɦ ɩɪɨɫɦɚɬɪɢɜɚɸɬɫɹ 
«ɜɵɛɪɨɫɵ», ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɢɧɮɚɡɧɨɝɨ ɫɥɨɠɟɧɢɹ ɫɩɟɤɬɪɚɥɶɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɪɚɡɥɢɱɧɵɯ ɅɑɆ ɪɚɞɢɨɢɦɩɭɥɶɫɨɜ. Ɇɟɠɞɭ ɝɥɚɜɧɵɦɢ «ɜɵɛɪɨɫɚɦɢ», ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ ɫɥɨɠɟɧɢɟɦ 
ɱɚɫɬɨɬɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɪɚɡɥɢɱɧɵɯ ɅɑɆ ɪɚɞɢɨɢɦɩɭɥɶɫɨɜ ɫɨ ɫɞɜɢɝɨɦ ɮɚɡ, ɤɪɚɬɧɵɯ 2, ɧɚɯɨɞɹɬɫɹ 
ɜɬɨɪɨɫɬɟɩɟɧɧɵɟ «ɜɵɛɪɨɫɵ», ɨɩɪɟɞɟɥɹɟɦɵɟ ɫɭɦɦɨɣ ɡɧɚɱɟɧɢɣ ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɬɞɟɥɶɧɵɯ ɅɑɆ 
ɪɚɞɢɨɢɦɩɭɥɶɫɨɜ ɫ ɩɪɨɢɡɜɨɥɶɧɵɦɢ ɮɚɡɚɦɢ. ɉɪɢɱɟɦ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɱɢɫɥɚ ɷɥɟɦɟɧɬɨɜ ɤɨɞɨɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ ɩɨɫɬɨɹɧɧɨɦ ɨɬɧɨɲɟɧɢɢ NTF /)*(  ɨɛɳɢɣ ɭɪɨɜɟɧɶ ɱɚɫɬɨɬɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɧɬɟɧɫɢɜɧɵɟ ɱɚɫɬɨɬɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɚɦɩɥɢɬɭɞɧɨɝɨ 
ɫɩɟɤɬɪɚ ɪɟɡɭɥɶɬɢɪɭɸɳɟɝɨ ɫɢɝɧɚɥɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɩɨɥɨɫɟ ɱɚɫɬɨɬ, ɩɪɢɦɟɪɧɨ ɪɚɜɧɨɣ ɩɨɥɨɫɟ ɱɚɫɬɨɬ 
ɢɫɯɨɞɧɨɝɨ ɅɑɆ ɪɚɞɢɨɢɦɩɭɥɶɫɚ, ɤɪɨɦɟ ɬɨɝɨ, ɲɢɪɢɧɚ ɷɬɨɝɨ ɫɩɟɤɬɪɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧ 

NTF /)*(  ɢ 0 .  

 

ɁȺɄɅɘɑȿɇɂȿ  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɤɥɚɫɫɚ ɒɒɋ ɫ ɅɑɆ ɩɨɡɜɨɥɹɟɬ 

ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɡɚɬɪɚɬɵ ɱɚɫɬɨɬɧɨ-ɜɪɟɦɟɧɧɵɯ ɪɟɫɭɪɫɨɜ ɫɩɭɬɧɢɤɨɜɵɯ ɫɢɫɬɟɦ ɫɜɹɡɢ ɡɚ ɫɱɟɬ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɞɟɥɟɧɧɨɣ ɱɚɫɬɨɬɧɨɣ ɩɨɥɨɫɵ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɨɫɧɨɜɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɫɩɟɤɬɪɚɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɒɒɋ ɫ ɅɑɆ ɩɨɡɜɨɥɢɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ 
ɤ ɢɯ ɫɜɨɣɫɬɜɚɦ, ɨɛɨɫɧɨɜɚɧɧɨ ɜɵɛɪɚɬɶ ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɫɢɝɧɚɥɚ ɢ ɲɢɪɢɧɭ ɡɚɧɢɦɚɟɦɨɣ 
ɱɚɫɬɨɬɧɨɣ ɩɨɥɨɫɵ. 
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