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ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ. ɇɟ ɪɟɞɤɨ ɦɵ 
ɫɬɚɥɤɢɜɚɟɦɫɹ ɫ ɩɪɨɛɥɟɦɨɣ, ɱɬɨ ɢɡ-ɡɚ ɨɞɧɨɝɨ ɧɟ-
ɡɧɚɧɢɹ ɱɟɝɨ ɦɵ ɧɟ ɦɨɠɟɬ ɫɞɟɥɚɬɶ ɱɟɝɨ-ɬɨ ɟɳɟ. ɉɨ-
ɷɬɨɦɭ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɩɨɥɭɱɟɧɢɟ ɞɚɧɧɵɯ, ɹɜɥɹɟɬɫɹ 
ɜɚɠɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɜ ɷɬɨɦ ɜɨɩɪɨɫɟ. ɗɥɟɦɟɧɬɚɪ-
ɧɵɣ ɩɪɢɦɟɪ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɣ ɷɬɨ , ɹɜɥɹɟɬɫɹ ɩɨ-
ɩɨɥɧɟɧɢɟ ɫɱɟɬɚ ɦɨɛɢɥɶɧɨɝɨ ɬɟɥɟɮɨɧɚ, ɜɟɞɶ ɤɨɝɞɚ 
ɦɵ ɤɥɚɞɟɦ ɧɚ ɧɟɝɨ ɞɟɧɶɝɢ, ɨɧɢ ɧɚɦ ɧɟɨɛɯɨɞɢɦɵ 
ɫɪɚɡɭ ɠɟ, ɚ ɧɟ ɛɥɢɠɟ ɤ ɜɟɱɟɪɭ, ɚ ɬɨ ɢ ɜɨɜɫɟ ɧɟ ɧɚ 
ɡɚɜɬɪɚɲɧɢɣ ɞɟɧɶ. 

Ɉ ɬɨɦ, ɤɚɤ ɠɟ ɥɭɱɲɟ ɯɪɚɧɢɬɶ ɫɜɨɢ ɞɚɧɧɵɟ, ɢ 
ɤɚɤ ɫ ɧɢɦɢ ɨɛɪɚɳɚɬɶɫɹ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚɦ ɢ 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɝɨɜɨɪɢɬɶ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɪɚɛɨ-

ɬɚ ɫ ɞɚɧɧɵɦɢ, ɚ ɢɦɟɧɧɨ ɢɯ ɯɪɚɧɟɧɢɟ, ɩɟɪɟɞɚɱɚ ɢ 
ɨɛɟɫɩɟɱɟɧɢɟ ɟɟ  ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨ-
ɞɢɦɵɦ ɫɜɨɣɫɬɜɨɦ ɜ ɫɮɟɪɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɷɤɨɧɨɦɢ-
ɤɢ. ɇɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨɟ ɫɥɟɠɟɧɢɟ ɡɚ ɷɬɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ. 
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ɧɨɫɬɶ, ɡɚɳɢɬɚ ɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɜ 
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ȼɜɟɞɟɧɢɟ 
ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɟ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱ-

ɧɵɟ ɰɢɮɪɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ. Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ 
ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɟɬɫɹ ɩɪɢɛɨɪ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɨɛɴɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ. 

ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɫɢɫɬɟɦ – ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɟɬɨ-
ɞɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɞɢ-
ɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɨ ɞɚɧɧɵɦ ɧɚɛɥɸɞɟɧɢɣ. Ɇɚ-
ɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɜ ɞɚɧɧɨɦ ɤɨɧɬɟɤɫɬɟ ɨɡɧɚɱɚɟɬ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɩɨɜɟɞɟɧɢɹ ɤɚɤɨɣ-ɥɢɛɨ 
ɫɢɫɬɟɦɵ ɢɥɢ ɩɪɨɰɟɫɫɚ ɜ ɱɚɫɬɨɬɧɨɣ ɢɥɢ ɜɪɟɦɟɧɧɨɣ 
ɨɛɥɚɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɬɚ ɨɛɥɚɫɬɶ ɬɟɨɪɢɢ 
ɭɩɪɚɜɥɟɧɢɹ ɯɨɪɨɲɨ ɢɡɭɱɟɧɚ ɢ ɧɚɯɨɞɢɬ ɲɢɪɨɤɨɟ 
ɩɪɢɦɟɧɟɧɢɟ ɧɚ ɩɪɚɤɬɢɤɟ.  

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɪɢɛɨɪ – ɢɞɟɧɬɢɮɢɤɚɬɨɪ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ 
ɩɭɬɺɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɨɛɴɟɤɬɨɜ ɭɩɪɚɜɥɟ-
ɧɢɹ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ ɨɩɪɟɞɟɥɟ-
ɧɢɸ ɫɬɪɭɤɬɭɪɵ ɢ ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɚ, ɞɥɹ ɤɨɬɨɪɨ-
ɝɨ ɫɨɡɞɚɺɬɫɹ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 
ɪɚɡɞɟɥɺɧ ɧɚ ɞɜɚ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɹ-
ɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɧɚ 
ɜɬɨɪɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɢɯ ɤɨɦɩɶɸɬɟɪɧɚɹ ɨɛɪɚɛɨɬɤɚ. 
ɇɚɥɢɱɢɟ ɩɨɪɬɚɬɢɜɧɨɝɨ ɩɪɢɛɨɪɚ, ɜɵɩɨɥɧɹɸɳɟɝɨ 
ɨɛɚ ɷɬɚɩɚ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɨɡɜɨɥɹɟɬ ɡɧɚ-
ɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɩɨ-
ɥɭɱɟɧɢɟ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ-

ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ 
 

ɉɪɢɛɨɪ ɩɨɡɜɨɥɹɟɬμ ɩɨɥɭɱɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɦɨɞɟɥɢ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɨɰɟɧɢɜɚɬɶ ɪɚɛɨɬɨ-
ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɴɟɤɬɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɭɬɺɦ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɟɝɨ ɦɨɞɟɥɢ ɢ, ɧɚ ɷɬɨɣ ɨɫɧɨɜɟ, ɤɨɧɬɪɨɥɹ ɩɪɢɛɥɢɠɟ-
ɧɢɹ ɤ ɩɨɫɬɟɩɟɧɧɨɦɭ ɨɬɤɚɡɭ. ɉɪɢɛɨɪ ɩɨɡɜɨɥɹɟɬ 
ɫɧɢɡɢɬɶ ɬɪɭɞɨɺɦɤɨɫɬɶ ɩɪɨɰɟɞɭɪɵ ɧɚɫɬɪɨɣɤɢ ɫɢ-
ɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ 
ɨɛɴɟɤɬɚ ɢ ɭɫɥɨɜɢɣ ɟɝɨ ɪɚɛɨɬɵ. Ɍɚɤ ɠɟ ɩɪɢɛɨɪ ɩɨɡ-
ɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɫɪɨɤɢ ɧɚɫɬɪɨɣɤɢ ɤɚɤ ɧɚ ɷɬɚɩɟ 
ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ, ɬɚɤ ɢ ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟ-
ɧɢɹ ɪɟɝɥɚɦɟɧɬɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ [1]. 

ɉɪɢɛɨɪ – ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɫɨɡɞɚɧ ɜ ɪɚɦɤɚɯ ɪɟɚ-
ɥɢɡɚɰɢɢ ɤɨɧɰɟɩɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɪɚɛɨɱɟ-
ɝɨ ɦɟɫɬɚ (ȺɊɆ) ɫɩɟɰɢɚɥɢɫɬɚ-ɧɚɥɚɞɱɢɤɚ, ɜɤɥɸɱɚɟɬ 
ɜ ɫɜɨɣ ɫɨɫɬɚɜ ɧɨɭɬɛɭɤ, ɭɫɬɪɨɣɫɬɜɨ ɫɨɩɪɹɠɟɧɢɹ ɫ 
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ɨɛɴɟɤɬɨɦ ɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɛɴɟɤɬɨɜ. 

ɉɪɢɛɨɪ-ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɨɛɳɟ-
ɩɪɨɦɵɲɥɟɧɧɵɣ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ ɲɢɪɨɤɭɸ ɨɛɥɚɫɬɶ 
ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨɥɭɱɟɧɢɹ ɦɚ-
ɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɩɨ ɟɝɨ ɩɟɪɟɯɨɞɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟ-
ɧɢɢ ɩɪɢɛɨɪɚ – ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫ z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ. 

ɉɨɞɝɨɬɨɜɥɟɧɚ ɡɚɹɜɤɚ ɧɚ ɢɡɨɛɪɟɬɟɧɢɟ ɫɨɜɦɟɫɬɧɨ 
ɫ ɮɢɪɦɨɣ Fastech (ɪɟɫɩɭɛɥɢɤɚ Ʉɨɪɟɹ), ɫ ɰɟɥɶɸ 
ɫɨɜɦɟɫɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɢɛɨɪɚ – ɢɞɟɧɬɢɮɢɤɚ-
ɬɨɪɚ. 

ɋɚɦɵɟ ɦɢɧɢɦɚɥɶɧɵɟ ɩɨɬɪɟɛɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɜ ɩɪɢɛɨɪɟ-
ɢɞɟɧɬɢɮɢɤɚɬɨɪɟ ɨɰɟɧɢɜɚɸɬɫɹ ɧɚ ɭɪɨɜɧɟ, ɩɪɟɜɵ-
ɲɚɸɳɟɦ 100 ɬɵɫ. ɟɞɢɧɢɰ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɨɞɝɨɬɨɜɥɟɧ ɥɚɛɨɪɚɬɨɪɧɵɣ 
ɨɛɪɚɡɟɰ [1]. 

 
ȼɟɳɟɫɬɜɟɧɧɵɣ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɵɣ ɦɟɬɨɞ 
ɋɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧ-

ɧɵɯ ɩɪɢɡɧɚɤɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɫɬɪɭɤɬɭɪɢɡɚ-
ɰɢɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɋȺɍ) ɢ 
ɢɯ ɷɥɟɦɟɧɬɨɜ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɪɚɡɧɨɨɛɪɚɡɢɟɦ 
ɮɭɧɤɰɢɣ, ɧɚɡɧɚɱɟɧɢɣ, ɫɩɨɫɨɛɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɢɫ-
ɩɨɥɧɟɧɢɣ ɢ ɞɪɭɝɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ. Ɉɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɵɯ ɩɨɡɢɰɢɣ 
ɪɚɫɱɺɬɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɤɥɚɫ-
ɫɢɮɢɤɚɰɢɣ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɡɧɚɤɚ ɢɫɩɨɥɶɡɭɟɬ ɜɢɞ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ. ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɨɧɚ 
ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɞɥɹ ɱɢɫɥɟɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ, 
ɧɨ ɩɨ ɫɭɬɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɨɛɳɟɣ. 

Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ-ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɨɫ-
ɧɨɜɚɧ ɧɚ ɜɟɳɟɫɬɜɟɧɧɨɦ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɨɦ ɦɟɬɨ-
ɞɟ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɨɬɧɨɫɢɬɫɹ ɤ ɝɪɭɩɩɟ ɱɢɫɥɟɧɧɵɯ ɢ 
ɨɪɢɟɧɬɢɪɨɜɚɧ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ ɤɨɦɩɶɸɬɟɪɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɺɬɨɜ [2]. 

Ɉɧ ɩɨɡɜɨɥɹɟɬ ɫɨɜɟɪɲɚɬɶ ɞɟɣɫɬɜɢɹ ɧɚɞ ɩɟɪɟɞɚ-
ɬɨɱɧɵɦɢ ɮɭɧɤɰɢɹɦɢ, ɫɨɞɟɪɠɚɳɢɦɢ ɬɪɚɧɫɰɟɧ-
ɞɟɧɬɧɵɟ ɢ ɢɪɪɚɰɢɨɧɚɥɶɧɵɟ ɜɵɪɚɠɟɧɢɹ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɜɟɳɟɫɬɜɟɧɧɵɣ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɵɣ ɦɟɬɨɞ 
ɨɬɧɨɫɢɬɫɹ ɤ ɨɩɟɪɚɬɨɪɧɵɦ ɦɟɬɨɞɚɦ, ɬɚɤ ɤɚɤ ɨɩɟɪɚ-
ɰɢɢ ɜ ɨɛɥɚɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɷɤɨ-
ɧɨɦɢɱɧɵɦɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɩɟɪɚɰɢɹɦɢ ɜ ɨɛɥɚ-
ɫɬɢ ɜɪɟɦɟɧɢ [3]. 

Ɉɫɧɨɜɧɵɟ ɪɚɫɱɺɬɵ ɜɟɞɭɬɫɹ ɧɚ ɨɫɧɨɜɟ v-
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. Ʉɚɤ ɢɡɜɟɫɬɧɨ ɩɨ ɢɡɨɛɪɚɠɟɧɢɸ 
Ʌɚɩɥɚɫɚ F(s) ɜɩɨɥɧɟ ɨɞɧɨɡɧɚɱɧɨ ɦɨɠɟɬ ɛɵɬɶ ɜɨɫ-
ɫɬɚɧɨɜɥɟɧɚ ɮɭɧɤɰɢɹ-ɨɪɢɝɢɧɚɥ f(t). Ⱦɥɹ 
z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɨɛɪɚɬɧɨɟ z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɧɟ 
ɹɜɥɹɟɬɫɹ ɨɞɧɨɡɧɚɱɧɵɦ, ɬɨ ɟɫɬɶ ɟɫɥɢ 
z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɧɟɤɨɬɨɪɨɣ ɮɭɧɤɰɢɢ f(t) ɪɚɜɧɨ 
F(z), ɬɨ ɨɛɪɚɬɧɨɟ z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ, ɩɪɢɦɟɧɢɦɨɟ ɤ 
F(z), ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɞɚɺɬ f(t). Ʉɨɪɪɟɤɬɧɵɣ ɪɟɡɭɥɶ-
ɬɚɬ ɨɛɪɚɬɧɨɝɨ z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɟɫɬɶ f(kt). Ɉɛ ɷɬɨɦ 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɦɧɢɬɶ ɢ ɷɬɨ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 
ɨɝɪɚɧɢɱɟɧɢɣ ɦɟɬɨɞɚ z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ [4]. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɛɪɚɬɧɨɟ z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 
ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɨ ɨɞɧɢɦ ɢɡ ɬɪɺɯ ɦɟɬɨɞɨɜμ 
ɦɟɬɨɞ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɩɪɨɫɬɵɟ ɞɪɨɛɢ, ɦɟɬɨɞ ɪɚɡ-
ɥɨɠɟɧɢɹ ɜ ɫɬɟɩɟɧɧɨɣ ɪɹɞ ɢ ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɨɪɦɭɥɵ ɨɛɪɚɳɟɧɢɹ [5]. 

ȼ ɩɪɨɰɟɫɫɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɩɪɢɛɨɪɚ – ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 
ɦɟɬɨɞ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɩɪɨɫɬɵɟ ɞɪɨɛɢ. Ȼɵɥɨ ɭɫɬɚ-
ɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɨɰɟɫɫ ɩɟɪɟɯɨɞɚ ɮɭɧɤɰɢɢ ɜɢɞɚ W(z) 
ɤ ɮɭɧɤɰɢɢ ɜɢɞɚ h(T) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ 
ɡɚɞɚɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ. 

ɉɟɪɜɨɟ ɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥ-
ɧɢɬɶ – ɷɬɨ ɜɵɧɟɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɵɫɲɟɣ ɫɬɟɩɟ-
ɧɢ ɡɚ ɫɤɨɛɤɢ. Ⱦɚɥɟɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜ ɫɤɨɛɤɚɯ ɪɚɡ-
ɥɨɠɢɬɶ ɧɚ ɦɧɨɠɢɬɟɥɢ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟμ 
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ɉɪɢ ɪɚɛɨɬɟ ɫ ɨɛɪɚɬɧɵɦɢ z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ 
ɢɫɩɨɥɶɡɭɟɦ ɫɜɨɣɫɬɜɨμ 

1 1 1( ) Z (A) Z ( )Z A B B      
ɑɬɨɛɵ ɧɚɣɬɢ ɡɧɚɱɟɧɢɹ ɨɛɪɚɬɧɵɯ 

z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɬɚɛɥɢɰɟɣ 
z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. 

ɇɟɤɨɬɨɪɵɟ ɫɬɪɭɤɬɭɪɵ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ 
(ɉɎ) ɬɪɟɛɭɸɬ ɪɚɡɥɨɠɟɧɢɹ ɡɧɚɦɟɧɚɬɟɥɹ ɜ ɫɤɨɛɤɚɯ 
ɧɚ ɦɧɨɠɢɬɟɥɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɦɵ ɞɨɥɠɧɵ ɡɧɚɬɶ 
ɤɨɪɧɢ ɭɪɚɜɧɟɧɢɹ ɡɧɚɦɟɧɚɬɟɥɹ, ɧɚɣɬɢ ɤɨɬɨɪɵɟ 
ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɞɢɫɤɪɢɦɢɧɚɧɬɚ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɫɥɭɱɚɣ, ɤɨ-
ɝɞɚ ɤɨɪɧɢ ɡɧɚɦɟɧɚɬɟɥɹ ɜ ɫɤɨɛɤɚɯ ɩɨɥɨɠɢɬɟɥɶɧɵɟ. 

 
ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ (ɉɈ) ɩɪɢɛɨɪɚ-

ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɧɚɩɢɫɚɧɨ ɧɚ ɹɡɵɤɟ C# ɜ ɫɪɟɞɟ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Microsoft Visual Studio 2010. 

Ⱦɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɹɜɥɹɟɬɫɹ 
ɛɟɫɩɥɚɬɧɵɦ, ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɢ ɢɦɟɟɬ 
ɨɬɤɪɵɬɵɣ ɤɨɞ.  

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɪɨɜɨɞɹɬɫɹ ɪɚɛɨɬɵ ɜ ɜɟɪɫɢɢ 
1.κ ɨɬ βγ ɦɚɪɬɚ β01γ ɝɨɞɚ. ȼ ɜɟɪɫɢɢ 1.κ ɪɚɛɨɬɚ ɜɟ-
ɞɺɬɫɹ ɫ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ Ʌɚɩɥɚɫɚ, ɨɬɫɭɬɫɬɜɭɸɬ 
ɭɩɨɦɢɧɚɧɢɹ ɨ z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɦɨɞɟɪɧɢɡɚɰɢɸ ɤɨɞɚ. 

ȼ ɩɪɨɝɪɚɦɦɟ-ɢɞɟɧɬɢɮɢɤɚɬɨɪɟ ɢɦɟɟɬɫɹ ɤɥɚɫɫ 
«Koeffs» ɜ ɤɨɬɨɪɨɦ ɫɨɞɟɪɠɢɬɫɹ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ 
ɩɪɨɝɪɚɦɦɵ. ȼ ɞɚɧɧɨɦ ɤɥɚɫɫɟ ɫɨɞɟɪɠɢɬɫɹ ɮɭɧɤɰɢɹ 
InvLaplace ɜ ɤɨɬɨɪɨɣ ɨɩɢɫɚɧɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
Ʌɚɩɥɚɫɚ. Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɛɵɥɚ ɡɚɦɟɧɟɧɚ ɧɚ ɮɭɧɤ-
ɰɢɸ InvObrPreobr ɜ ɤɨɬɨɪɨɣ ɪɟɚɥɢɡɨɜɚɧ ɚɥɝɨɪɢɬɦ 
ɨɛɪɚɬɧɵɯ z-ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɞɥɹ ɪɚɛɨɬɵ ɫ ɞɢɫ-
ɤɪɟɬɧɵɦɢ ɫɢɫɬɟɦɚɦɢ.  

ȼ ɤɥɚɫɫɟ Identificator ɛɵɥɢ ɡɚɦɟɧɟɧɵ ɫɬɪɭɤɬɭ-
ɪɵ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ, ɬɚɤɠɟ ɛɵɥɢ ɢɡɦɟɧɟɧɵ 
ɫɬɪɭɤɬɭɪɵ ɜ ɤɨɞɟ ɩɪɨɝɪɚɦɦɵμ ɢɡɦɟɧɟɧɵ ɪɚɡɦɟɪɵ 
ɦɚɫɫɢɜɚ.  

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɢɛɨɪɚ-
ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɠɚɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɪɚɧɟɟ ɞɚɧɧɵɟ, ɚ ɬɚɤ ɠɟ ɫɱɢɬɵɜɚɬɶ 
ɞɚɧɧɵɟ ɫ ɩɨɞɤɥɸɱɺɧɧɨɝɨ ɩɪɢɛɨɪɚ.  



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 
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Ⱦɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɫɱɢɬɵɜɚɸɬɫɹ ɫ ɩɪɢɛɨɪɚ, ɫɨ-
ɯɪɚɧɹɸɬɫɹ ɜ ɮɨɪɦɚɬɟ txt ɢ ɦɨɝɭɬ ɛɵɬɶ ɡɚɝɪɭɠɟɧɵ 
ɞɥɹ ɪɚɛɨɬɵ ɫ ɩɨɥɭɱɟɧɧɵɦɢ ɞɚɧɧɵɦɢ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ʉɨɞ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧ ɞɥɹ ɞɢɫɤɪɟɬɧɵɯ ɫɢɫɬɟɦ. 

Ȼɵɥ ɫɨɡɞɚɧ ɚɥɝɨɪɢɬɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɮɭɧɤɰɢɢ h(t) 
ɢɡ ɪɚɡɥɢɱɧɵɯ ɫɬɪɭɤɬɭɪ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ 
W(z).  

ȼ ɛɭɞɭɳɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɪɚɫɫɦɨɬɪɟɬɶ ɛɨɥɟɟ 
ɫɥɨɠɧɵɟ ɫɬɪɭɤɬɭɪɵ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ, ɫɨ-
ɡɞɚɬɶ ɚɥɝɨɪɢɬɦ ɞɥɹ ɩɟɪɟɜɨɞɚ ɷɬɢɯ ɩɟɪɟɞɚɬɨɱɧɵɯ 
ɮɭɧɤɰɢɣ ɜ ɮɭɧɤɰɢɸ ɜɪɟɦɟɧɢ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. ȼɵɫɬɚɜɨɱɧɵɣ ɰɟɧɬɪ ɢɧɧɨɜɚɰɢɨɧɧɵɯ, ɧɚɭɱ-

ɧɵɯ ɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɞɨɫɬɢɠɟɧɢɣ Ɍɉɍ Дɗɥɟɤ-
ɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://vc.tpu.ru/html/id_object.html, ɫɜɨɛɨɞɧɵɣ 

2. Ⱥɥɟɤɫɟɟɜ Ⱥ. ɋ., Ⱥɧɬɪɨɩɨɜ Ⱥ. Ⱥ., Ƚɨɧɱɚɪɨɜ ȼ. 
ɂ., Ɂɚɦɹɬɢɧ ɋ. ȼ., Ɋɭɞɧɢɰɤɢɣ ȼ. Ⱥ. ȼɟɳɟɫɬɜɟɧɧɵɣ 
ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɵɣ ɦɟɬɨɞ ɜ ɡɚɞɚɱɚɯ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ, Ɍɨɦɫɤ, ɂɡɞɚ-
ɬɟɥɶɫɬɜɨ Ɍɉɍ, β010. β15 ɫɬɪ. 

γ. Ⱥɥɟɤɫɟɟɜ Ⱥ. ɋ., Ʉɭɪɝɚɧɤɢɧ ȼ. ȼ., Ɋɭɞɧɰɤɢɣ 
ȼ. Ⱥ. ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɨɛɴɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜ ɮɨɪ-
ɦɟ ɞɢɫɤɪɟɬɧɵɯ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ ɧɚ ɨɫɧɨɜɟ 
ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɨɝɨ ɦɟɬɨɞɚ. ɂɡɜɟ-
ɫɬɢɹ Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. – 
2012 – Ɍ. γβ0-ʋ5-ɋ. κλ-94 

4. ɂɧɬɟɪɩɨɥɹɰɢɨɧɧɵɣ ɫɢɧɬɟɡ ɪɟɝɭɥɹɬɨɪɨɜ ɫɢ-
ɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɧɭɥɟɣ 
ɩɨɥɢɧɨɦɨɜ ɑɟɛɵɲɟɜɚ. ȼ. ɂ. Ƚɨɧɱɚɪɨɜ, Ɏ. Ⱦ. ɇɝɭ-
ɟɧ. Ⱦɨɤɥɚɞɵ ɌɍɋɍɊɚ, ɱɚɫɬɶ 1, ɞɟɤɚɛɪɶ β010. 

5. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɬɟɨɪɢɢ ɫɢɫɬɟɦ 
ɱɚɫɬɶ β. Ⱥ.Ƚ. Ʉɚɪɩɨɜ. Ɍɨɦɫɤɢɣ ɦɟɠɜɭɡɨɜɫɤɢɣ 
ɰɟɧɬɪ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. β00β ɝ. 
141 ɫɬɪ. 

 
ɊɈȻɈɌɈɌȿɏɇɂɑȿɋɄȺə ɋɂɋɌȿɆȺ ȼ ɂɇɌȿȽɊȺɐɂɂ ɋ ɄɈɆɉɖɘɌȿɊɇɕɆ 

ɁɊȿɇɂȿɆ 
Ɇɨɪɨɡ ɘ.ɋ. 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶμ Ɍɭɬɨɜ ɂ.Ⱥ. 
Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

6γ4050, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ-ɬ Ʌɟɧɢɧɚ, γ0 
E-mail: moroz_yurii@sibmail.com 

 
ȼɜɟɞɟɧɢɟ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤɨɦɩɶɸɬɟɪɧɨɟ ɡɪɟɧɢɟ ɩɨ-

ɥɭɱɢɥɨ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɨɛɥɚɫɬɢ ɪɨɛɨɬɨ-
ɬɟɯɧɢɤɢ ɛɥɚɝɨɞɚɪɹ ɫɜɨɟɣ ɦɭɥɶɬɢɩɥɚɬɮɨɪɦɟɧɧɨɫɬɢ 
ɢ ɪɚɡɜɢɬɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɢɦɟ-
ɧɟɧɢɸ. ȼ ɫɜɹɡɢ ɫ ɞɚɧɧɵɦɢ ɬɟɧɞɟɧɰɢɹɦɢ ɛɵɥɨ ɪɟ-
ɲɟɧɨ ɪɚɡɪɚɛɨɬɚɬɶ ɫɨɛɫɬɜɟɧɧɭɸ ɪɨɛɨɬɨɬɟɯɧɢɱɟ-
ɫɤɭɸ ɩɥɚɬɮɨɪɦɭ ɫ ɤɨɦɩɶɸɬɟɪɧɵɦ ɡɪɟɧɢɟɦ ɞɥɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɰɟɥɟɣ, ɤɨɬɨɪɚɹ ɩɪɢ ɷɬɨɦ ɛɵɥɚ 
ɛɵ ɩɪɨɫɬɚ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɞɟɲɟɜɥɟ ɚɧɚɥɨɝɨɜ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɵɧɤɟ. 

 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ ɞɥɹ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɵ 
Ɋɨɛɨɬɨɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɨɛ-

ɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢμ 
 ɨɛɪɚɛɚɬɵɜɚɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɜɢɞɟɨ ɩɪɢ 

ɩɨɦɨɳɢ ɛɨɪɬɨɜɨɝɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚν 
 ɭɞɚɥɺɧɧɨ ɭɩɪɚɜɥɹɬɶɫɹ ɫ ɩɟɪɫɨɧɚɥɶɧɨɝɨ 

ɤɨɦɩɶɸɬɟɪɚ, ɚ ɬɚɤɠɟ ɨɛɦɟɧɢɜɚɬɶɫɹ ɫ ɧɢɦ 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ 
ɪɚɛɨɬɨɣ ɫɢɫɬɟɦɵν 

 ɛɵɬɶ ɫɨɜɦɟɫɬɢɦɨɣ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ 
ɛɢɛɥɢɨɬɟɤɚɦɢ, ɹɡɵɤɚɦɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, 
ɪɚɡɥɢɱɧɨɣ ɩɟɪɢɮɟɪɢɟɣν 

 ɢɦɟɬɶ ɧɟɛɨɥɶɲɭɸ ɫɬɨɢɦɨɫɬɶ; 
 ɢɦɟɬɶ ɦɨɞɭɥɶɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɫ ɥɟɝɤɨ 

ɡɚɦɟɧɹɟɦɵɦɢ ɱɚɫɬɹɦɢ. 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɞɥɹ ɫɢɫɬɟɦɵ 

ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɧɢɠɟɩɪɢɜɟɞɺɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. 
 

Ȼɨɪɬɨɜɨɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɢɫɤɚ, ɫɪɟɞɢ ɢɦɟɸɳɢɯɫɹ ɧɚ 

ɪɵɧɤɟ ɩɨɪɬɚɬɢɜɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɛɵɥɨ ɧɚɣɞɟɧɨ ɪɟɲɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨɛɨɣ 
ɦɢɧɢɚɬɸɪɧɵɣ ɤɨɦɩɶɸɬɟɪ «Raspberry PI 
Model B» (ɪɢɫ. 1). 

 
Ɋɢɫ. 1. Raspberry PI Model B 

 
ɋɢɫɬɟɦɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢμ 
 ɉɪɨɰɟɫɫɨɪ ARM1176JZF-S ɫ ɱɚɫɬɨɬɨɣ 700 

ɆȽɰν 
 Ɇɟɫɬɨ ɯɪɚɧɟɧɢɹμ SD Card Slot (SD ɢɥɢ 

SDHC ɤɚɪɬɚ)ν 
 ɉɚɦɹɬɶ ɨɩɟɪɚɬɢɜɧɚɹμ β56ɆȻν 
 Ƚɪɚɮɢɤɚμ BЫШКНМШЦ VТНОШCШЫО IV, τЩОЧGδ 

ES 2.0 , 1080p30 H.264; 
 ɂɧɬɟɪɮɟɣɫɵμ USB 2.0 x2, Ethernet, γ.5 ɦɦ 

ɡɜɭɤɨɜɨɣ ɜɵɯɨɞ, ɚɧɚɥɨɝ. ɜɢɞɟɨ ɜɵɯɨɞ, HDMI, 
GPIO x26; 


