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Ɇɢɧɫɤ, Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ  
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Ɇɢɧɫɤ, Ɋɟɫɩɭɛɥɢɤɚ Ȼɟɥɚɪɭɫɶ  
 

ɉɊɈȽɊȺɆɆɇɈ-ȺɉɉȺɊȺɌɇЫɃ ɂɆɂɌȺɌɈɊ ɉȿɊȼɂɑɇЫɏ ɊȺȾɂɈɅɈ-
ɄȺɐɂɈɇɇЫɏ ɋɂȽɇȺɅɈȼ ȾɂɋɉȿɌɑȿɊɋɄɈȽɈ ɊȺȾɂɈɅɈɄȺɌɈɊȺ 

Ɋɚɫɫɦɨɬɪɟɧɵ ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬ-

ɧɨɝɨ ɢɦɢɬɚɬɨɪɚ ɩɟɪɜɢɱɧɵɯ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨ-

ɥɨɤɚɬɨɪɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɢɦɢɬɚɬɨɪɚ ɜ 

ɫɨɫɬɚɜɟ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨɥɨɤɚɬɨɪɚ ɩɨɡɜɨɥɢɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɟɝɨ ɤɨɧ-

ɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɡɚ ɫɱɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɪɟɠɢɦɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ 

ɜɧɟɞɪɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɪɚɞɢɨɥɨɤɚɰɢ-

ɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

Ʉɥючɟɜɵɟ ɫɥɨɜɚ: ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɪɚɞɢɨɥɨɤɚɬɨɪ, ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɣ 

ɤɨɦɩɥɟɤɫ, ɝɟɧɟɪɚɬɨɪ ɬɪɚɟɤɬɨɪɢɣ, ɮɨɪɦɢɪɨɜɚɬɟɥɶ ɩɨɦɟɯ, ɤɨɧɫɬɪɭɤɬɨɪ ɪɚɞɢɨɥɨɤɚ-

ɰɢɨɧɧɵɯ ɨɛɴɟɤɬɨɜ.  
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HARDWARE-SOFTWARE SIMULATOR FOR PRIMARY RADAR SIG-

NALS OF THE CONTROL RADAR 

The article focuses on the principles of construction of the developed hardware-

software simulator for primary radar signals of the control radar. The use of the pro-

posed hardware simulator within a dispatching radar will significantly improve its 

competitiveness due to the possibility of realization of the modes of research and im-

plementation of existing and future algorithms for radar information processing. 

Keywords: control radar, hardware and software system, the generator of trajecto-

ries, noise shaper, designer of radar objects. 

ȼɜɟɞɟɧɢɟ. ȼɨɩɪɨɫɚɦ ɪɚɡɪɚɛɨɬɤɢ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɢɦɢɬɚɰɢɢ ɜɨɡɞɭɲɧɨ-

ɩɨɦɟɯɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɦ ɫɢɫɬɟɦɚɦ ɭɩɪɚɜɥɟ-

ɧɢɹ ɜɨɡɞɭɲɧɵɦ ɞɜɢɠɟɧɢɟɦ ɭɞɟɥɹɟɬɫɹ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ [ɋɨɥɨɧɚɪ, 2014, 

ɫ. 60−66; Ʉɨɫɬɪɨɦɢɰɤɢɣ, 2013, ɫ. 115−118; Ʉɭɪɥɨɜɢɱ, 1999, ɫ. 123; Ƚɨɪɟɥɢɤ, 1985, 

ɫ. 200−225; Ʉɚɧɚɳɟɧɤɨɜ, 2003, ɫ. 15]. Ɉɫɨɛɨɟ ɦɟɫɬɨ ɜ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡ-

ɞɭɲɧɵɦ ɞɜɢɠɟɧɢɟɦ ɡɚɧɢɦɚɟɬ ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɪɚɞɢɨɥɨɤɚɬɨɪ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ 

ɝɪɭɩɩɭ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨɥɟɬɚɦɢ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɜɫɟɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɥɟɬɚɬɟɥɶɧɵɯ 

ɚɩɩɚɪɚɬɨɜ ɜ ɛɥɢɠɧɟɣ ɡɨɧɟ ɚɷɪɨɞɪɨɦɚ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɚɥɝɨɪɢɬɦɨɜ ɦɚɬɟɦɚɬɢɱɟ-

ɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɪɢɧɹɬɨɝɨ ɫɢɝɧɚɥɚ ɞɥɹ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚ-

ɪɚɬɧɨɝɨ ɢɦɢɬɚɬɨɪɚ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨɥɨɤɚɬɨɪɚ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦ ɫɨɡɞɚɧɢɹ ɢ ɩɨɫɬɚɧɨɜɤɢ 

ɢɦɢɬɢɪɭɸɳɢɯ ɢ ɞɟɡɨɪɝɚɧɢɡɭɸɳɢɯ ɩɨɦɟɯ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɩɪɨ-

ɢɫɯɨɠɞɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɟɚɥɢɡɭɟɦɵɟ ɚɥɝɨɪɢɬɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɟɚɥɢɡɚɰɢɣ ɨɬ-

ɪɚɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶ ɨɫɧɨɜɧɵɟ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ 

ɫɢɝɧɚɥɨɜ ɪɟɚɥɶɧɵɯ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɨɛɴɟɤɬɨɜ [əɪɦɨɥɢɤ, 2008, ɫ. 34−38; ɒɢɪ-

ɦɚɧ, 2007, ɫ. 119−127]: ɦɨɳɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ, 

ɮɚɡɨɜɵɟ ɫɨɨɬɧɨɲɟɧɢɹ, ɪɚɞɢɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɰɟɥɟɣ ɢ ɬ. ɩ. ɇɚ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ 

ɚɥɝɨɪɢɬɦɨɜ ɢɦɢɬɚɰɢɢ ɜɚɠɧɵɦ ɜɨɩɪɨɫɨɦ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɚɧɚɥɢɡ ɢ ɭɱɟɬ ɨɫɨɛɟɧɧɨ-



ɫɬɟɣ ɬɪɚɤɬɚ ɨɛɪɚɛɨɬɤɢ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨɥɨɤɚɬɨɪɚ, ɜ ɢɧɬɟɪɟɫɚɯ ɤɨɬɨɪɨɝɨ ɨɫɭ-

ɳɟɫɬɜɥɹɟɬɫɹ ɢɦɢɬɚɰɢɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɪɢɧɹɬɨɝɨ ɫɢɝɧɚɥɚ [Ɉɯɪɢɦɟɧɤɨ, 1983, 

ɫ. 72]. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɪɢɧɹɬɨɝɨ ɫɢɝ-

ɧɚɥɚ ɨɫɧɨɜɚɧɵ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɩɨɡɜɨɥɹɸɬ ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɦɟɠɞɭ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ (ɬɢɩ 

ɧɚɛɥɸɞɚɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨ-

ɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ, ɩɚɪɚɦɟɬɪɵ ɊɅɋ ɢ ɬ. ɩ.) ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢɦɢ-

ɬɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ. 
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Ɋɢɫɭɧɨɤ – ɋɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɢɦɢɬɚɬɨɪɚ ɩɟɪɜɢɱɧɵɯ  

ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨɥɨɤɚɬɨɪɚ 

ɇɚ ɤɚɮɟɞɪɟ ɚɜɢɚɰɢɨɧɧɵɯ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɫɢɫɬɟɦ ɭɱɪɟɠɞɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ 

«ȼɨɟɧɧɚɹ ɚɤɚɞɟɦɢɹ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ» ɪɚɡɪɚɛɨɬɚɧ ɢ ɜɧɟɞɪɟɧ ɜ ɭɱɟɛɧɵɣ ɢ 

ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɣ ɢɦɢɬɚɬɨɪ ɩɟɪɜɢɱ-

ɧɵɯ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨɥɨɤɚɬɨɪɚ, ɫɬɪɭɤɬɭɪɚ ɤɨ-

ɬɨɪɨɝɨ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ. 

ɉɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɣ ɢɦɢɬɚɬɨɪ ɩɟɪɜɢɱɧɵɯ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ 

ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨɥɨɤɚɬɨɪɚ ɩɨɡɜɨɥɹɟɬ: ɦɨɞɟɥɢɪɨɜɚɬɶ ɜɯɨɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɞɥɹ ɭɫɬɪɨɣɫɬɜ ɩɟɪɜɢɱɧɨɣ, ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, 

ɡɚɩɢɫɵɜɚɬɶ ɦɨɞɟɥɢɪɭɟɦɨɟ ɢɥɢ ɪɟɚɥɶɧɨɟ (ɫ ɜɵɯɨɞɨɜ ɞɟɬɟɤɬɨɪɨɜ ɨɬ ɪɟɚɥɶɧɨɝɨ 

ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨɥɨɤɚɬɨɪɚ) ɜɯɨɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɢ ɪɟɡɭɥɶɬɚɬɵ ɟɝɨ ɨɛɪɚɛɨɬɤɢ 

ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬɵ ɢɫɫɥɟɞɭɟɦɵɯ ɢ ɚɧɚɥɢɡɢɪɭɟɦɵɯ 

ɭɫɬɪɨɣɫɬɜ ɩɨ ɡɚɩɢɫɚɧɧɵɦ ɫɦɨɞɟɥɢɪɨɜɚɧɧɵɦ ɢɥɢ ɪɟɚɥɶɧɵɦ ɜɯɨɞɧɵɦ ɞɚɧɧɵɦ. 



ɉɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɣ ɢɦɢɬɚɬɨɪ ɩɟɪɜɢɱɧɵɯ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɞɢɫ-

ɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨɥɨɤɚɬɨɪɚ ɫɨɫɬɨɢɬ ɢɡ: ɢɦɢɬɚɬɨɪɚ ɜɨɡɞɭɲɧɨ-ɩɨɦɟɯɨɜɨɣ ɨɛɫɬɚ-

ɧɨɜɤɢ, ɢɦɢɬɚɬɨɪɚ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɢɧɹɬɨɝɨ ɫɢɝɧɚɥɚ; ɢɦɢɬɚ-

ɬɨɪɚ ɭɫɬɪɨɣɫɬɜɚ ɨɬɨɛɪɚɠɟɧɢɹ; ɭɫɬɪɨɣɫɬɜɚ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɪɚɞɢɨɥɨɤɚɰɢɨɧ-

ɧɨɣ ɢɧɮɨɪɦɚɰɢɢ (ȼɈɊɅɂ); ɭɫɬɪɨɣɫɬɜɚ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ; ɭɫɬɪɨɣɫɬɜɚ ɚɧɚɥɢɡɚ 

ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ. ɉɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨ-

ɚɩɩɚɪɚɬɧɨɝɨ ɢɦɢɬɚɬɨɪɚ ɫɥɟɞɭɸɳɢɟ. 

ɂɦɢɬɚɬɨɪ ɜɨɡɞɭɲɧɨ-ɩɨɦɟɯɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɩɨɡɜɨɥɹɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶ 

ɫɥɨɠɧɭɸ ɨɛɫɬɚɧɨɜɤɭ ɜ ɡɨɧɟ ɨɛɡɨɪɚ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨɥɨɤɚɬɨɪɚ ɫ ɱɢɫɥɨɦ 

ɜɨɡɞɭɲɧɵɯ ɰɟɥɟɣ ɞɨ 250. ɉɪɨɰɟɫɫ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɬɫɱɟɬɨɜ ɢɦɢɬɢɪɭɟɦɨɝɨ ɩɪɨ-

ɰɟɫɫɚ ɨɪɝɚɧɢɡɭɟɬɫɹ ɜ 2 ɷɬɚɩɚ: ɷɬɚɩ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɢɫɯɨɞɧɵɯ ɞɚɧ-

ɧɵɯ (ɜɵɩɨɥɧɹɟɬɫɹ ɨɞɧɨɤɪɚɬɧɨ, ɩɨɫɥɟ ɜɵɛɨɪɚ ɤɨɧɮɢɝɭɪɚɰɢɢ); ɷɬɚɩ ɧɟɩɨɫɪɟɞ-

ɫɬɜɟɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ (ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɷɬɚɩɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ). ȼ ɢɦɢɬɚɬɨɪɟ 

ɜɨɡɞɭɲɧɨ-ɩɨɦɟɯɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɸɬɫɹ ɧɚɱɚɥɶɧɵɟ 

ɩɚɪɚɦɟɬɪɵ ɦɟɲɚɸɳɢɯ ɨɬɪɚɠɟɧɢɣ, ɚɤɬɢɜɧɵɯ ɩɨɦɟɯ (ɚɤɬɢɜɧɨ-ɲɭɦɨɜɵɯ ɩɨɦɟɯ, 

ɨɬɜɟɬɧɵɯ ɢɦɩɭɥɶɧɫɵɯ ɩɨɦɟɯ, ɧɟɫɢɧɯɪɨɧɧɵɯ ɢɦɩɭɥɶɫɧɵɯ ɩɨɦɟɯ), ɜɨɡɞɭɲɧɵɯ 

ɰɟɥɟɣ, ɬɪɚɟɤɬɨɪɢɣ ɰɟɧɬɪɨɜ ɦɚɫɫ ɨɛɴɟɤɬɨɜ ɢ ɩɚɪɚɦɟɬɪɵ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨɥɨ-

ɤɚɬɨɪɚ. ȼ ɝɟɧɟɪɚɬɨɪɟ ɬɪɚɟɤɬɨɪɢɣ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ ɬɪɚɟɤɬɨɪɢɢ 

ɞɜɢɠɟɧɢɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢ ɬɹɝɨɫɤɨɪɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɰɟɥɟɣ. ȼ ɯɨɞɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɤɨɧɫɬɪɭɤɬɨɪ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ 

ɨɛɴɟɤɬɨɜ, ɨɩɢɫɚɧɧɵɣ ɜ [ɋɨɥɨɧɚɪ, 2014, ɫ. 60−66] ɢ ɩɨɡɜɨɥɹɸɳɢɣ ɢɦɢɬɢɪɨɜɚɬɶ 

ɪɟɚɥɢɡɚɰɢɢ ɨɬɪɚɠɟɧɧɵɯ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬ ɧɚɛɥɸɞɚɟɦɵɯ ɧɚɡɟɦɧɵɯ 

ɢ ɜɨɡɞɭɲɧɵɯ ɨɛɴɟɤɬɨɜ (ɬɚɤɢɯ ɤɚɤ: ɪɟɚɤɬɢɜɧɵɟ ɢ ɜɢɧɬɨɜɵɟ ɫɚɦɨɥɟɬɵ, ɛɟɫɩɢɥɨɬ-

ɧɵɟ ɥɟɬɚɬɟɥɶɧɵɟ ɚɩɩɚɪɚɬɵ, ɜɟɪɬɨɥɟɬɵ, ɤɪɵɥɚɬɵɟ ɢ ɩɪɨɬɢɜɨɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɟ 

ɪɚɤɟɬɵ, ɚɷɪɨɫɬɚɬɵ ɢ ɜɨɡɞɭɲɧɵɟ ɲɚɪɵ ɢ ɩɪ.).  

Ɋɚɡɪɚɛɨɬɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɪɟɚɥɢɡɭɟɦɵɟ ɜ ɫɨɫɬɚɜɟ ɢɦɢɬɚɬɨɪɚ 

ɜɨɡɞɭɲɧɨ-ɩɨɦɟɯɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ, ɩɨɡɜɨɥɹɸɬ ɮɨɪɦɢɪɨɜɚɬɶ ɞɢɫɤɪɟɬɧɵɟ ɨɬɫɱɟɬɵ 

ɩɪɢɧɹɬɨɝɨ ɫɢɝɧɚɥɚ 
ik

f
,
 ( k  – ɧɨɦɟɪ ɚɡɢɦɭɬɚɥɶɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ, i  – ɧɨɦɟɪ ɚɧɚɥɢ-

ɡɢɪɭɟɦɨɝɨ ɞɢɫɤɪɟɬɚ ɞɚɥɶɧɨɫɬɢ), ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɫɨɛɨɣ ɚɞɞɢɬɢɜɧɭɸ ɫɦɟɫɶ ɨɬ-



ɪɚɠёɧɧɨɝɨ ɫɢɝɧɚɥɚ ɨɬ ɧɚɛɥɸɞɚɟɦɨɝɨ ɨɛɴɟɤɬɚ ɬɪɟɛɭɟɦɨɝɨ ɤɥɚɫɫɚ, ɨɛɴɟɦɧɨ ɢ ɩɨ-

ɜɟɪɯɧɨɫɬɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɦɟɲɚɸɳɢɯ ɨɬɪɚɠɚɬɟɥɟɣ ɢ ɫɨɫɬɚɜɥɹɸɳɢɟ ɲɭɦɨɜɵɯ 

ɩɨɦɟɯ. Ʉɚɠɞɚɹ ɢɡ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɪɢɧɹɬɨɝɨ ɫɢɝɧɚɥɚ 
ik

f
,
 ɦɨɞɟɥɢɪɭɟɬɫɹ, ɧɟɡɚɜɢ-

ɫɢɦɨ ɨɬ ɞɪɭɝɢɯ, ɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɪɢɧɹɬɵɣ ɫɢɝɧɚɥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɞɞɢ-

ɬɢɜɧɭɸ ɫɦɟɫɶ ɜɫɟɯ ɢɦɢɬɢɪɭɟɦɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ: 


ikviksikik

nnmf
,,,, ikɚh

,
+

s

ikɨɢɩh
,
+

s

ikɧɢɩh
,
, 

ɝɞɟ 
ik

m
,
 – ɞɢɫɤɪɟɬɧɵɟ ɨɬɫɱɟɬɵ ɫɢɝɧɚɥɚ, ɨɬɪɚɠɟɧɧɨɝɨ ɨɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɰɟɥɢ 

( k  – ɧɨɦɟɪ ɚɡɢɦɭɬɚɥɶɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ, i  − № ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɞɢɫɤɪɟɬɚ ɞɚɥɶɧɨ-

ɫɬɢ); 

iks
n

,
 – ɞɢɫɤɪɟɬɧɵɟ ɨɬɫɱɟɬɵ ɦɟɲɚɸɳɢɯ ɨɬɪɚɠɟɧɢɣ ɨɬ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɪɚɫɩɪɟɞɟ-

ɥɟɧɧɵɯ ɨɬɪɚɠɚɬɟɥɟɣ; 

ikv
n

,
 – ɞɢɫɤɪɟɬɧɵɟ ɨɬɫɱɟɬɵ ɦɟɲɚɸɳɢɯ ɨɬɪɚɠɟɧɢɣ ɨɬ ɨɛɴɟɦɧɨ-ɪɚɫɩɪɟɞɟɥɟɧ-

ɧɵɯ ɨɬɪɚɠɚɬɟɥɟɣ; 

ikɚh
,
 – ɞɢɫɤɪɟɬɧɵɟ ɨɬɫɱɟɬɵ ɚɤɬɢɜɧɨɣ ɲɭɦɨɜɨɣ ɩɨɦɟɯɢ; 

s

ikɨɢɩh
,
 – ɞɢɫɤɪɟɬɧɵɟ ɨɬɫɱɟɬɵ ɨɬɜɟɬɧɵɯ ɢɦɩɭɥɶɫɧɵɯ ɩɨɦɟɯ ( s  – № ɢɫɬɨɱɧɢɤɚ 

ɩɨɦɟɯɢ); 
s

ikɧɢɩh
,
 – ɞɢɫɤɪɟɬɧɵɟ ɨɬɫɱɟɬɵ ɧɟɫɢɧɯɪɨɧɧɨɣ ɢɦɩɭɥɶɫɧɨɣ ɩɨɦɟɯɢ. 

Ɇɟɬɨɞɢɤɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɲɚɸɳɢɯ ɨɬɪɚɠɟɧɢɣ ɜɤɥɸɱɚɟɬ: ɨɩɪɟɞɟɥɟɧɢɟ ɢɫ-

ɯɨɞɧɵɯ ɞɚɧɧɵɯ; ɪɚɫɱёɬ ɦɨɳɧɨɫɬɢ ɦɟɲɚɸɳɢɯ ɨɬɪɚɠɟɧɢɣ ɞɥɹ ɤɚɠɞɨɝɨ ɨɬɫɱɟɬɚ 

ɞɚɥɶɧɨɫɬɢ ɩɨ ɜɫɟɣ ɡɨɧɟ ɨɛɡɨɪɚ ɊɅɋ ɜ ɩɪɟɞɟɥɚɯ ɨɛɥɚɫɬɢ ɦɟɲɚɸɳɢɯ ɨɬɪɚɠɚɬɟɥɟɣ; 

ɫɨɡɞɚɧɢɟ ɮɨɪɦɢɪɭɸɳɢɯ ɮɢɥɶɬɪɨɜ ɞɥɹ ɪɚɫɱɟɬɚ ɦɟɠɞɭɩɟɪɢɨɞɧɨɣ ɤɨɪɪɟɥɹɰɢɢ ɜ 

ɤɚɠɞɨɦ ɨɬɫɱɟɬɟ ɩɨ ɞɚɥɶɧɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ ɨɛɥɚɫɬɢ ɦɟɲɚɸɳɢɯ ɨɬɪɚɠɚɬɟɥɟɣ; 

ɫɜɟɪɬɤɚ ɩɨ «ɞɚɥɶɧɨɫɬɢ» ɫɥɭɱɚɣɧɵɯ ɨɬɫɱɟɬɨɜ ɮɨɪɦɢɪɭɸɳɢɯ ɮɢɥɶɬɪɨɜ ɫ ɤɨɪɪɟɥɹ-

ɰɢɨɧɧɨɣ ɮɭɧɤɰɢɟɣ ɡɚɤɨɧɚ ɦɨɞɭɥɹɰɢɢ ɡɨɧɞɢɪɭɸɳɟɝɨ ɫɢɝɧɚɥɚ; ɫɜɟɪɬɤɚ ɨɬɫɱɟɬɨɜ 

ɦɨɳɧɨɫɬɢ ɦɟɲɚɸɳɢɯ ɨɬɪɚɠɟɧɢɣ ɫ ɞɢɚɝɪɚɦɦɧɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɚɧɬɟɧɧɵ 

(ȾɇȺ). Ⱦɢɧɚɦɢɤɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɟɲɚɸɳɢɯ ɨɬɪɚɠɟɧɢɣ ɪɟɚɥɢɡɨɜɚɧɚ ɫɨɝɥɚɫɧɨ 

ɦɟɬɨɞɢɤɟ, ɨɩɢɫɚɧɧɨɣ ɜ [Ɉɯɪɢɦɟɧɤɨ, 1983, ɫ. 121]. Ɇɟɠɞɭɩɟɪɢɨɞɧɵɟ ɨɬɫɱɟɬɵ 

ɦɟɲɚɸɳɢɯ ɨɬɪɚɠɟɧɢɣ ɦɨɞɟɥɢɪɨɜɚɥɢɫɶ ɩɨ ɦɟɬɨɞɢɤɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɢɫɤɪɟɬɧɵɯ 



ɨɬɫɱɟɬɨɜ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ ɫ ɡɚɞɚɧɧɵɦɢ ɤɨɪɪɟɥɹɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, 

ɨɩɢɫɚɧɧɨɣ ɜ [əɪɦɨɥɢɤ, 2008, ɫ. 34−38].  

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɪɟɚɥɢɡɚɰɢɣ ɨɬɪɚɠɟɧɧɵɯ ɫɢɝɧɚɥɨɜ ɭɱɢɬɵɜɚɸɬɫɹ: 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɰɟɥɢ, ɟё ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɢ ɮɨɪɦɚ, 

ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɧɚɥɢɱɢɟ ɧɚɛɥɸɞɚɟɦɵɯ ɜɪɚɳɚɸɳɢɯɫɹ ɤɨɦɩɨɧɟɧɬ, 

ɡɧɚɱɟɧɢɟ ɗɉɈ. ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɭɱɢɬɵɜɚɟɬɫɹ ɫɩɟɰɢɮɢɤɚ ɨɬɪɚɠɟɧɢɣ ɨɬ ɜɨɡ-

ɞɭɲɧɵɯ ɨɛɴɟɤɬɨɜ [Ʉɭɪɥɨɜɢɱ, 1999, ɫ. 123; Ƚɨɪɟɥɢɤ, 1985, ɫ. 200−225; ɒɢɪɦɚɧ, 

2007, ɫ. 119−127]: ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ, ɝɟɨɦɟɬɪɢɱɟ-

ɫɤɢɟ ɪɚɡɦɟɪɵ ɧɚɛɥɸɞɚɟɦɨɣ ɰɟɥɢ, ɪɚɞɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɗɈɉ, ɨɛɭɫɥɨɜɥɟɧ-

ɧɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɰɟɥɢ, ɮɨɪɦɚ ɜɪɟɦɟɧɧɨɣ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ 

ɮɭɧɤɰɢɢ ɨɬɪɚɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ.  

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɞɢɫɤɪɟɬɧɵɯ ɨɬɫɱɟɬɨɜ ɲɭɦɨɜɵɯ ɩɨɦɟɯ ɞɥɹ ɚɧɚɥɢɡɢɪɭɟ-

ɦɵɯ ɭɫɥɨɜɢɣ ɧɚɛɥɸɞɟɧɢɹ ɭɱɢɬɵɜɚɸɬɫɹ [Ʉɚɧɚɳɟɧɤɨɜ, 2003, ɫ. 47−52; ɐɜɟɬɧɨɜ, 

1998, ɫ. 122−126]: ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɚɤɬɢɜɧɨɣ ɲɭɦɨɜɨɣ ɩɨɦɟɯɢ; ɨɫɨ-

ɛɟɧɧɨɫɬɢ ɩɪɟɛɵɜɚɧɢɹ ɩɨɫɬɚɧɨɜɳɢɤɚ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ ɞɟɣɫɬɜɢɹ ɪɚɞɢɨɥɨɤɚɬɨɪɚ 

(ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɢɦɢɬɢ-

ɪɭɟɦɨɣ ɰɟɥɢ, ɟɟ ɪɚɞɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɗɈɉ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɤɨɧɫɬɪɭɤɬɢɜ-

ɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɰɟɥɢ, ɮɨɪɦɚ ɜɪɟɦɟɧɧɨɣ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ ɨɬɪɚ-

ɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ); ɨɫɨɛɟɧɧɨɫɬɢ ɢɦɢɬɚɰɢɢ ɨɬɫɱɟɬɨɜ ɧɟɫɢɧɯɪɨɧɧɵɯ ɢɦɩɭɥɶɫɧɵɯ 

ɩɨɦɟɯ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ ɞɟɣɫɬɜɢɹ ɪɚɞɢɨɥɨɤɚɬɨɪɚ.  

ɇɚ ɜɵɯɨɞɟ ɢɦɢɬɚɬɨɪɚ ɜɨɡɞɭɲɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɮɨɪɦɢɪɭɟɬɫɹ ɜɟɤɬɨɪ 

ɞɢɫɤɪɟɬɧɵɯ ɨɬɫɱɟɬɨɜ ɩɪɢɧɹɬɨɝɨ ɫɢɝɧɚɥɚ ɧɚ k-ɦ ɨɛɡɨɪɟ 
ik

f
,
, ɩɨɫɬɭɩɚɸɳɢɣ ɧɚ ɜɯɨɞ 

ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɢɧɹɬɨɝɨ ɫɢɝɧɚɥɚ (ɤɨɮɢɝɭɪɚɰɢɹ ɦɨɠɟɬ 

ɢɡɦɟɧɹɬɶɫɹ, ɧɚ ɪɢɫɭɧɤɟ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɢɡɨɛɪɚɠɟɧɚ ɭɩɪɨɳɟɧɧɚɹ ɫɬɪɭɤɬɭɪɚ 

ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ȾɊɅ-6Ɇ2). ɇɚ ɜɯɨɞ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɩɪɢɧɹɬɨɝɨ ɫɢɝɧɚɥɚ ɦɨɝɭɬ ɩɨɫɬɭɩɚɬɶ:  

ɩɪɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ – ɨɬɫɱɟɬɵ ɫɢɝɧɚɥɚ ɫ ɜɵɯɨɞɚ ɢɦɢɬɚɬɨɪɚ 

ɜɨɡɞɭɲɧɨɣ ɨɛɫɬɚɧɨɜɤɢ; 

ɩɪɢ ɩɨɥɭɧɚɬɭɪɧыɯ эɤɫɩɟɪɢɦɟɧɬɚɯ – ɞɢɫɤɪɟɬɧɵɟ ɨɬɫɱɟɬɵ ɩɟɪɜɢɱɧɵɯ 

ɫɢɝɧɚɥɨɜ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨɥɨɤɚɬɨɪɚ ɜɵɯɨɞɨɜ ɮɚɡɨɜɵɯ ɞɟɬɟɤɬɨɪɨɜ.  



ɋɮɨɪɦɢɪɨɜɚɧɧɵɟ ɪɚɡɨɜɵɟ ɨɰɟɧɤɢ 
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θ  (ɜɟɤɬɨɪ ɪɚɡɨɜɵɯ ɨɰɟɧɨɤ ɞɚɥɶɧɨɫɬɢ ɢ 

ɚɡɢɦɭɬɚ, ɞɥɹ ȾɊɅ-6Ɇ2 ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɤɥɸɱɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɪɚɡɨɜɨɝɨ ɨɰɟɧɢɜɚ-

ɧɢɹ) ɫ ɜɵɯɨɞɚ ɢɦɢɬɚɬɨɪɚ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɢɧɹɬɨɝɨ ɫɢɝɧɚɥɚ 

ɩɨɫɬɭɩɚɸɬ ɧɚ ɜɯɨɞ ɭɫɬɪɨɣɫɬɜɚ ȼɈɊɅɂ ɢ ɢɦɢɦɢɬɚɬɨɪɚ ɭɫɬɪɨɣɫɬɜɚ ɨɬɨɛɪɚɠɟɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ȼɈɊɅɂ ɢ ɢɫɬɢɧɧɵɟ ɬɪɚɟɤɬɨɪɢɢ ɰɟɥɟɣ ɢ ɦɟɲɚɸɳɢɯ ɨɬɪɚɠɟɧɢɣ 

ɩɨɫɬɭɩɚɸɬ ɧɚ ɜɯɨɞ ɭɫɬɪɨɣɫɬɜɚ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ ɚɧɚɥɢɡɚ 

ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ. 

ȼ ɢɦɢɬɚɬɨɪɟ ɪɟɚɥɢɡɨɜɚɧɵ ɬɪɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: «ɬɪɟɧɚɠ», «ɢɫɫɥɟɞɨɜɚɬɟɥɶ» ɢ 

«ɢɫɫɥɟɞɨɜɚɬɟɥɶ-ɪɚɡɪɚɛɨɬɱɢɤ». Ɋɟɠɢɦ «ɬɪɟɧɚɠ» ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ 

ɨɩɟɪɚɬɨɪɚ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨɥɨɤɚɬɨɪɚ ɩɪɢ ɪɚɛɨɬɟ ɜ ɪɚɡɥɢɱɧɨɣ ɩɨɦɟɯɨɜɨɣ ɨɛ-

ɫɬɚɧɨɜɤɟ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɰɟɧɚɪɢɹɯ ɧɚɥɟɬɚ (ɢɦɟɸɬɫɹ ɝɨɬɨɜɵɟ ɫɰɟɧɚɪɢɢ ɢ ɜɨɡɦɨɠ-

ɧɨɫɬɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɫɜɨɟɝɨ ɫɰɟɧɚɪɢɹ). Ɋɟɠɢɦ «ɢɫɫɥɟɞɨɜɚɬɟɥɶ» ɩɪɟɞɧɚɡɧɚɱɟɧ 

ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜɚɠɧɵɯ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨ-

ɥɨɤɚɬɨɪɚ [Ʌɨɛɚɱɟɜ, 2005, ɫ. 3−14]: ɜɪɟɦɟɧɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɭɫɢ-

ɥɟɧɢɹ; ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɫɬɪɨɣɤɢ ɱɚɫɬɨɬɵ; ɫɢɫɬɟɦɵ ɫɟɥɟɤɰɢɢ ɞɜɢɠɭɳɢɯɫɹ ɰɟ-

ɥɟɣ; ɫɢɫɬɟɦɵ ɛɨɪɶɛɵ ɫ ɧɟɫɢɧɯɪɨɧɧɵɦɢ ɢɦɩɭɥɶɫɧɵɦɢ ɩɨɦɟɯɚɦɢ; ɚɞɚɩɬɢɜɧɨɝɨ 

ɨɛɧɚɪɭɠɢɬɟɥɹ; ɢɡɦɟɪɢɬɟɥɹ ɚɡɢɦɭɬɚ ɢ ɞɚɥɶɧɨɫɬɢ. Ɋɟɠɢɦ «ɪɚɡɪɚɛɨɬɱɢɤ-ɢɫɫɥɟɞɨ-

ɜɚɬɟɥɶ» ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ 

ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ [ɋɨɥɨɧɚɪ, 

2015, c. 75−80; ɋɨɥɨɧɚɪ, 2015, ɫ. 134-150; ɏɦɚɪɫɤɢɣ, 2015, ɋ. 110-130; ɏɦɚɪɫɤɢɣ, 

2014, c. 71−77]: ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɲɢɪɨɤɨɩɨɥɨɫɧɵɯ ɫɢɝɧɚɥɨɜ; ɦɟ-

ɬɨɞɨɜ ɛɨɪɶɛɵ ɫ ɩɚɫɫɢɜɧɵɦɢ ɢ ɚɤɬɢɜɧɵɦɢ ɩɨɦɟɯɚɦɢ; ɦɟɬɨɞɨɜ ɨɬɨɠɞɟɫɬɜɥɟɧɢɹ 

ɪɚɡɨɜɵɯ ɨɰɟɧɨɤ ɫ ɫɨɩɪɨɜɨɠɞɚɟɦɵɦɢ ɬɪɚɟɤɬɨɪɢɹɦɢ; ɦɟɬɨɞɨɜ ɮɢɥɶɬɪɚɰɢɢ ɩɟɪɜɢɱ-

ɧɵɯ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɢɡɦɟɪɟɧɢɣ; ɦɟɬɨɞɨɜ ɦɟɠɨɛɡɨɪɧɨɣ ɫɟɥɟɤɰɢɢ ɞɜɢɠɭ-

ɳɢɯɫɹ ɰɟɥɟɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-

ɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɡɜɨɥɹɟɬ: ɨɫɭɳɟɫɬɜɥɹɬɶ ɬɪɟɧɚɠ ɨɩɟɪɚɬɨɪɨɜ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 

ɪɚɞɢɨɥɨɤɚɬɨɪɚ; ɦɨɞɟɥɢɪɨɜɚɬɶ ɜɯɨɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɞɥɹ ɢɫɫɥɟɞɭɟɦɵɯ ɢ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɭɫɬɪɨɣɫɬɜ ɨɛɪɚɛɨɬɤɢ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ; 

ɡɚɩɢɫɵɜɚɬɶ ɦɨɞɟɥɢɪɭɟɦɨɟ ɢɥɢ ɪɟɚɥɶɧɨɟ ɜɯɨɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɢ ɪɟɡɭɥɶɬɚɬɵ ɟɝɨ 



ɨɛɪɚɛɨɬɤɢ; ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬɵ ɢɫɫɥɟɞɭɟɦɵɯ ɢ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨ ɡɚɩɢɫɚɧɧɵɦ ɫɦɨɞɟɥɢɪɨɜɚɧɧɵɦ ɢɥɢ ɪɟɚɥɶɧɵɦ 

ɜɯɨɞɧɵɦ ɞɚɧɧɵɦ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɢɦɢ-

ɬɚɬɨɪɚ ɜɨɡɞɭɲɧɨ-ɩɨɦɟɯɨɜɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɫɨɫɬɚɜɟ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɪɚɞɢɨɥɨɤɚ-

ɬɨɪɚ ɩɨɡɜɨɥɢɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɟɝɨ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɡɚ ɫɱɟɬ ɜɨɡ-

ɦɨɠɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɪɟɠɢɦɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɜɧɟɞɪɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɟɪ-

ɫɩɟɤɬɢɜɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

Ȼɢɛɥɢɨɝɪɚɮɢчɟɫɤɢɣ ɫɩɢɫɨɤ 

1. Ɂɚɳɢɬɚ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɨɬ ɩɨɦɟɯ. ɋɨɫɬɨɹɧɢɟ ɢ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ / ɩɨɞ ɪɟɞ. 

Ⱥ. ɂ. Ʉɚɧɚɳɟɧɤɨɜɚ, ȼ. ɂ. Ɇɟɪɤɭɥɨɜɚ. Ɇ.: Ɋɚɞɢɨɬɟɯɧɢɤɚ, 2003. 416 ɫ. 

2. Ʉɨɫɬɪɨɦɢɰɤɢɣ ɋ. Ɇ. Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɞɢɧɚɦɢɤɢ ɨɛɥɚɤɚ ɞɢɩɨɥɶɧɵɯ ɨɬɪɚɠɚɬɟ-

ɥɟɣ / ɋ. Ɇ. Ʉɨɫɬɪɨɦɢɰɤɢɣ, Ⱥ. Ⱥ. Ⱦɹɬɤɨ, ɉ. ɇ. ɒɭɦɫɤɢɣ // Ɍɪɭɞɵ ȻȽɌɍ. 2013. № 6. ɋ. 115−118. 

3. Ʉɭɪɥɨɜɢɱ В. И. Ɉɫɧɨɜɵ ɬɟɨɪɢɢ ɪɚɞɢɨɫɢɫɬɟɦ: ɭɱ. ɩɨɫɨɛɢɟ / ȼ. ɂ. Ʉɭɪɥɨɜɢɱ, ɋ. ȼ. ɒɚɥɹ-

ɩɢɧ. Ɇɧ.: ȼȺ ɊȻ, 1999. 342 ɫ. 

4. Ʌɨɛɚɱɟɜ ɘ. В. Ɋɚɞɢɨɥɨɤɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɞɭɲɧɵɦ ɞɜɢɠɟɧɢɟɦ / ɘ. ȼ. 

Ʌɨɛɚɱɟɜ, ȿ. ɋ. ɉɟɪɟɜɨɡɨɜ. ɑ. 1. Ɍɚɦɛɨɜ, 2005. 283 ɫ. 

5. Ɉɯɪɢɦɟɧɤɨ А. Е. Ɉɫɧɨɜɵ ɪɚɞɢɨɥɨɤɚɰɢɢ ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɚɹ ɛɨɪɶɛɚ. ɑ. 1. Ɇ.: ȼɨɟɧɧɨɟ 

ɢɡɞɚɬɟɥɶɫɬɜɨ ɆɈ ɋɋɋɊ, 1983. 456 ɫ. 

6. Ɋɚɞɢɨɷɥɟɤɬɪɨɧɧɵɟ ɫɢɫɬɟɦɵ. Ɉɫɧɨɜɵ ɩɨɫɬɪɨɟɧɢɹ ɢ ɬɟɨɪɢɹ: ɫɩɪɚɜɨɱɧɢɤ / ɩɨɞ ɪɟɞ. ə. Ⱦ. 

ɒɢɪɦɚɧɚ. Ɇ.: Ɋɚɞɢɨɬɟɯɧɢɤɚ, 2007. 510 c. 

7. ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɨɛɥɟɦɵ ɪɚɫɩɨɡɧɚɜɚɧɢɹ / ɩɨɞ ɪɟɞ. Ⱥ. Ʌ. Ƚɨɪɟɥɢɤɚ. Ɇ.: Ɋɚɞɢɨ 

ɢ ɫɜɹɡɶ, 1985. 247 ɫ. 

8. ɋɨɥɨɧɚɪ А. ɋ. Ʉɨɧɫɬɪɭɤɬɨɪ ɨɛɴɟɤɬɨɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ / Ⱥ. ɋ. ɋɨɥɨɧɚɪ, ɉ. Ⱥ. ɏɦɚɪɫɤɢɣ, ɋ. ɇ. əɪɦɨɥɢɤ, Ⱥ. ɋ. ɏɪɚɦɟɧɤɨɜ, 

Ⱥ. Ⱥ Ɇɢɯɚɥɤɨɜɫɤɢɣ // Ⱦɨɤɥɚɞɵ ȻȽɍɂɊ. 2014. № 6 (84). C. 60−66. 

9. ɋɨɥɨɧɚɪ А. ɋ. Ɇɟɠɨɛɡɨɪɧɚɹ ɤɨɦɩɟɧɫɚɰɢɹ ɞɢɫɤɪɟɬɧɵɯ ɦɟɲɚɸɳɢɯ ɨɬɪɚɠɟɧɢɣ ɫ 

ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɤɚɪɬɵ ɦɟɫɬɧɵɯ ɩɨɦɟɯ ɢ ɧɚɤɨɩɥɟɧɢɟɦ ɪɟɲɟɧɢɣ / Ⱥ. ɋ. ɋɨɥɨɧɚɪ, ɉ. Ⱥ. 

ɏɦɚɪɫɤɢɣ, ɋ. Ⱥ. Ƚɨɪɲɤɨɜ, Ⱥ. Ɇ. ȼɚɲɤɟɜɢɱ // Ⱦɨɤɥɚɞɵ ȻȽɍɂɊ. 2015. № 4 (90). C. 75−80. 

10. ɋɨɥɨɧɚɪ А. ɋ. ɋɢɧɬɟɡ ɭɫɬɪɨɣɫɬɜɚ ɦɟɠɨɛɡɨɪɧɨɣ ɫɟɥɟɤɰɢɢ ɞɜɢɠɭɳɢɯɫɹ ɰɟɥɟɣ ɞɥɹ ɪɚ-

ɞɢɨɥɨɤɚɬɨɪɨɜ ɤɪɭɝɨɜɨɝɨ ɨɛɡɨɪɚ, ɭɱɢɬɵɜɚɸɳɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɢɧɹɬɨɝɨ ɫɢɝɧɚɥɚ ɩɨ ɩɪɨ-

ɫɬɪɚɧɫɬɜɭ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ / Ⱥ. ɋ. ɋɨɥɨɧɚɪ, ɉ. Ⱥ. ɏɦɚɪɫɤɢɣ // ȼɟɫɬɧ. ȼɨɟɧ. 

Ⱥɤɚɞ. Ɋɟɫɩ. Ȼɟɥɚɪɭɫɶ. 2015. № 2 (47). ɋ. 134−150. 



11. ɏɦɚɪɫɤɢɣ ɉ. А. Ⱥɧɚɥɢɡ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɭɫɬɪɨɣɫɬɜɚ ɦɟɠɨɛɡɨɪɧɨɣ ɫɟɥɟɤɰɢɢ ɞɜɢ-

ɠɭɳɢɯɫɹ ɰɟɥɟɣ, ɭɱɢɬɵɜɚɸɳɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɢɧɹɬɨɝɨ ɫɢɝɧɚɥɚ ɩɨ ɩɪɨɫɬɪɚɧɫɬɜɭ ɪɚɞɢɨɥɨ-

ɤɚɰɢɨɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ / ɉ. Ⱥ. ɏɦɚɪɫɤɢɣ, Ⱥ. ɋ. ɋɨɥɨɧɚɪ // ȼɟɫɬɧ. ȼɨɟɧ. Ⱥɤɚɞ. Ɋɟɫɩ. Ȼɟɥɚɪɭɫɶ. 

2015. № 4 (49). ɋ. 110−130. 

12. ɏɦɚɪɫɤɢɣ ɉ. А. Ɉɰɟɧɤɚ ɜɥɢɹɧɢɹ ɭɫɥɨɜɢɣ ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ 

ɞɢɫɤɪɟɬɧɵɯ ɮɢɥɶɬɪɨɜ Ʉɚɥɦɚɧɚ ɩɪɢ ɧɚɛɥɸɞɟɧɢɢ ɨɛɴɟɤɬɨɜ ɜ ɩɨɥɹɪɧɵɯ ɤɨɨɪɞɢɧɚɬɚɯ ɦɟɬɨɞɨɦ 

Ɇɨɧɬɟ-Ʉɚɪɥɨ / ɉ. Ⱥ. ɏɦɚɪɫɤɢɣ, Ⱥ. ɋ. ɋɨɥɨɧɚɪ // Ⱦɨɤɥɚɞɵ ȻȽɍɂɊ. 2014. №7 (85). C. 71−77. 

13. ɐɜɟɬɧɨɜ В. В. Ɋɚɞɢɨɷɥɟɤɬɪɨɧɧɚɹ ɛɨɪɶɛɚ: ɪɚɞɢɨɪɚɡɜɟɞɤɚ ɢ ɪɚɞɢɨɩɪɨɬɢɜɨɞɟɣɫɬɜɢɟ / ȼ. 

ȼ. ɐɜɟɬɧɨɜ, ȼ. ɉ. Ⱦɟɦɢɧ, Ⱥ. ɂ. Ʉɭɩɪɢɹɧɨɜ. Ɇ.: ɆȺɂ, 1998. 240 ɫ. 

14. əɪɦɨɥɢɤ ɋ. ɇ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɝɚɭɫɫɨɜɫɤɢɯ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ ɫ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ 

ɮɭɧɤɰɢɟɣ ɬɪɟɛɭɟɦɨɣ ɮɨɪɦɵ / ɋ. ɇ. əɪɦɨɥɢɤ, Ⱥ. ɋ. ɋɨɥɨɧɚɪ // ɋɛɨɪɧɢɤ ɧɚɭɱɧɵɯ ɫɬɚɬɟɣ Ɇɧ.: 

ȼȺɊȻ, 2008. № 15. ɋ. 34−38. 

References 

1. Protection radar systems from interference. Status and trends of development / Ed. by A. I. 

Kanashenkov, V. I. Merkulov. Moscow: Radiotekhnika, 2003. 416 p 

2. Kostromitskiy S. M. (2013). Mathematical model of dynamics of clouds of dipole reflec-

tors. S. M. Kostromitskiy, A. A. Dyatko, P. N. Shumskiy // Proceedings of BSTU. 2013. No. 6. Pp. 

115-118. (In Russian). 

3. Kurlovich I. V. (1999). Fundamentals of the theory of systems: textbook / V. I. Kurlovich, 

S. V. Shalyapin. Minsk.: VA RB, 1999. 342 p. (In Russian). 

4. Lobachev Yu. V. (2005). The radar system of air traffic control / Yu. V. Lobachev, E. S. 

Perevozov. Part 1. Tambov, 2005. 283 p. (In Russian). 

5. Okhrimenko A. E.(1983). Basics of radar and electronic warfare. Part 1. Moscow: Military 

publishing house of Ministry of defense USSR, 1983. 456 p. (In Russian). 

6. Electronic systems. Bases of construction and theory: a handbook / Ed. by J. D. Shirman. 

M.: Radio Engineering, 2007. 510 p. 

7. Modern state of  the problem of recognition / Ed. by A. L. Gorelik. M.: Radio and commu-

nication, 1985. 247 p. 

8. Solonar A. S.  2014). Designer software for modeling radar signals / A. S. Solonar, P. A. 

Khmarsky, S. N. Yarmolik, A. S. Khramenkov, A. A. Mikhalkovsky // Reports of BSUIR. 2014. No. 

6 (84). Pp. 60-66. (In Russian). 

9. Solonar A. S. (2015). Intersurvey compensation of discrete reflections interfering with the 

formation of a map of clutter and accumulation of solutions / A. S. Solonar, P. A. Khmarsky, S. A. 

Gorshkov, A. M. Vashkevich // Reports of BSUIR. 2015. No. 4 (90). Pp. 75-80. (In Russian). 

 



10. Solonar A. S.  (2015). Synthesis of the device of intersurvey selection of moving targets 

for radar of the circular review, taking into account the distribution of the received signal in space of 

radar surveillance / A. S. Solonar, P. A. Khmarsky // Vestn. Military. Acad. Resp. Belarus. 2015. No. 

2 (47). Pp. 134-150. (In Russian). 

11. Khmarsky P. A.  (2015). Analysis of indicators of the quality of the device of intersurvey 

selection of moving targets, taking into account the distribution of the received signal in space of 

radar surveillance / P. A. chmarsky, A. S. Solonar // Vestn. Military. Acad. Resp. Belarus. 2015. No. 

4 (49). Pp. 110-130. (In Russian). 

12. Khmarsky P. A. (2014). Assessment of the impact of observation of conditions on the 

measurement accuracy of the discrete Kalman's filters when observing objects in polar coordinates 

by the method of Monte Carlo / P. A. Khmarsky, A. S. Solonar // Reports of BSUIR. 2014. No. 7 

(85). Pp. 71-77. (In Russian). 

13. Tsvetnov V. V.  (1998). Electronic warfare: radio reconnaissance and radioprotection / V. 

V. Tsvetnov, V. P. Demin, A. I. Kupriyanov. Moscow: MAI, 1998. 240 p. (In Russian). 

14. Yarmolik S. N. (2008). The formation of the Gaussian random process with correlation 

function of the required forms / S. N. Yarmolik, A. S. Solonar // Collection of scientific articles 

Minsk.: VARB, 2008. No. 15. P.p. 34-38. (In Russian). 

 


