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ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɢ ɩɨɡɜɨɥɹɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɜɨɟ 
ɢɦɭɳɟɫɬɜɨ ɧɚ ɛɨɥɶɲɨɦ ɪɚɫɫɬɨɹɧɢɢ. ȼ ɫɥɭɱɚɟ ɩɪɨ-
ɧɢɤɧɨɜɟɧɢɹ ɯɨɡɹɢɧ ɫɪɚɡɭ ɨɛ ɷɬɨɦ ɭɡɧɚɟɬ. ɉɪɢ ɩɨ-
ɩɵɬɤɟ ɡɚɝɥɭɲɢɬɶ GSM ɫɢɝɧɚɥ ɭɫɬɪɨɣɫɬɜɨ ɬɚɤɠɟ 
ɨɩɨɜɟɫɬɢɬ ɯɨɡɹɢɧɚ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɪɟɞɩɪɢɧɹɬɶ ɦɟ-
ɪɵ. ȼ ɰɟɥɨɦ ɞɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɧɚɞɟɠɧɨ, ɦɧɨ-
ɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨ, ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɚɫɲɢɪɟɧɢɹ 
ɮɭɧɤɰɢɣ, ɢ ɧɟ ɞɨɪɨɝɨɫɬɨɹɳɟɟ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɭɫɬɚɧɨɜɤɟ. 
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ȼɜɟɞɟɧɢɟ 
Ɏɢɡɢɱɟɫɤɢɣ ɢ ɦɨɪɚɥɶɧɵɣ ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚ-
ɱɢɬɟɥɶɧɵɦ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ 
ɡɚɬɪɚɬɚɦ, ɫɧɢɠɟɧɢɸ ɫɬɚɛɢɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧ-
ɧɨɝɨ ɩɪɨɰɟɫɫɚ. ɋɨɜɪɟɦɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟ-
ɫɬɜɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɞɪɚɡɭɦɟɜɚɸɬ 
ɜɵɫɨɤɢɟ ɤɪɢɬɟɪɢɢ ɤɚɱɟɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɚ 
ɬɚɤɠɟ ɧɚɞɟɠɧɨɟ ɢ ɛɟɡɨɩɚɫɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. ɗɬɨɬ ɮɚɤɬ ɝɨɜɨɪɢɬ ɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɚɜɬɨ-
ɦɚɬɢɡɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨ-
ɥɨɝɢɣ ɢ ɩɪɢɧɰɢɩɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɢ ɩɵɥɟɩɢɬɚɬɟɥɹɦɢ 
ɤɨɬɥɨɜ ɧɚ Ɍɗɐ-β ɝɨɪɨɞɚ Ɍɟɦɢɪɬɚɭ (Ɋɟɫɩɭɛɥɢɤɚ 
Ʉɚɡɚɯɫɬɚɧ), ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɢ 
ɦɨɞɟɪɧɢɡɚɰɢɢ ɷɬɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ.  

ɋɭɬɶ ɭɩɪɚɜɥɟɧɢɹ ɩɵɥɟɩɢɬɚɬɟɥɹɦɢ ɤɪɨɟɬɫɹ ɜ 
ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɭɝɨɥɶɧɨɣ ɩɵɥɢ ɤ ɝɨɪɟɥɤɚɦ ɬɨ-
ɩɨɱɧɨɣ ɤɚɦɟɪɵ. Ʉɨɧɟɱɧɵɦ ɪɟɝɭɥɢɪɭɟɦɵɦ ɩɚɪɚ-
ɦɟɬɪɨɦ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɨɜɨɝɨ 
ɤɨɬɥɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɞɚɜɚɟɦɨɝɨ ɤ ɝɨɪɟɥɤɚɦ 
ɤɨɥɢɱɟɫɬɜɚ ɭɝɥɹ, ɦɟɧɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɝɧɟɧɧɨɝɨ 
ɮɚɤɟɥɚ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɥɚ Д1Ж.  

 
ɇɟɞɨɫɬɚɬɤɢ ɢɦɟɸɳɟɣɫɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟ-

ɧɢɹ 
ɂɫɩɨɥɶɡɭɟɦɚɹ ɜ ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɤɚɯ Ɍɗɐ-2 

ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ, ɫɪɟɞɢ ɤɨɬɨɪɵɯμ 
1. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ 

ɩɢɬɚɬɟɥɹ ɭɝɨɥɶɧɨɣ ɩɵɥɢ – ɩɪɢɜɨɞɚ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ, ɧɭɠɞɚɸɳɟɝɨɫɹ ɜ ɪɟɝɭɥɹɪɧɨɦ ɩɪɨɮɢɥɚɤɬɢɱɟ-
ɫɤɨɦ ɭɯɨɞɟ (ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɳɟɬɨɱɧɨ-ɤɨɥɥɟɤɬɨɪɧɨɝɨ 
ɭɡɥɚ), ɱɬɨ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ.  

2. ɇɢɡɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɢ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ 
ɭɫɬɚɧɨɜɤɢ ɢɡ-ɡɚ ɢɡɧɨɫɚ ɩɪɢɦɟɧɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ ɢ ɨɫɨɛɨɣ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɩɪɢɜɨɞɨɜ ɩɢɬɚɬɟ-
ɥɟɣ.  

3. Ɉɬɫɭɬɫɬɜɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɭɩɪɚɜɥɹɟɦɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ. Ɍɚɤ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɪɟɝɭɥɹɬɨɪɚ ɉȾɄ-β0 ɨɛɟɫɩɟɱɢɜɚɟɬ ɄɉȾ ɪɟɝɭɥɢɪɨ-
ɜɚɧɢɹ ɧɟ ɜɵɲɟ κ0%, ɬɨɝɞɚ ɤɚɤ ɫɨɜɪɟɦɟɧɧɨɟ ɨɛɨɪɭ-
ɞɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɄɉȾ ɞɨ λ5%.  

ɉɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɦɨɠɧɨ, ɧɨ 
ɩɪɢɧɰɢɩɵ ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɥɢ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɫɬɚ-
ɪɟɜɲɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɋɢɫɬɟɦɚ ɧɭɠɞɚɟɬɫɹ ɜ ɦɨ-
ɞɟɪɧɢɡɚɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 

 
Ɋɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ɫɢɫɬɟ-

ɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɇɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 

ɫɯɟɦɭ ɞɥɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 
ɪɟɚɥɢɡɭɸɳɭɸ ɬɪɟɛɭɟɦɵɣ ɡɚɤɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 
Ɋɢɫ. 1. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɩɵɥɟɩɢɬɚ-
ɬɟɥɹ 

 
ɉɅɄ – ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥ-

ɥɟɪ, ɨɫɭɳɟɫɬɜɥɹɟɬ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɹɸɳɟɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ɩɨɞɚɟɬ ɫɢɝɧɚɥɵ ɧɚ ɜɤɥɸɱɟɧɢɟ ɩɪɢɜɨ-
ɞɨɦ ɢ ɫɪɚɜɧɢɜɚɟɬ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɤɨɬɥɟ ɫ 
ɬɪɟɛɭɟɦɵɦ ɡɧɚɱɟɧɢɟɦ. ɋɨɫɬɨɢɬ ɢɡ ɥɨɝɢɤɨ-
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɱɚɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɨɛ-
ɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɢ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɭɩɪɚɜɥɹɸɳɟɟ 
ɜɨɡɞɟɣɫɬɜɢɟ ɞɥɹ ɑɉ, ɢ ɫɪɚɜɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɮɨɪɦɢɪɭɸɳɢɯ ɨɲɢɛɤɭ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɞɥɹ ɩɨɞɚ-
ɱɢ ɧɚ ɜɯɨɞ Ʌȼɑ. 
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ɉɑ – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ, ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɩɥɚɜɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɚɫɢɧ-
ɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. ȼɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɷɥɟɤɬɪɢ-
ɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɧɭɠɧɨɣ ɱɚɫɬɨɬɵ. 

ȺȾ – ɚɫɢɧɯɪɨɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɪɟɝɭɥɢɪɭɟɦɵɟ 
ɱɚɫɬɨɬɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɷɥɟɦɟɧɬ ɫɢɫɬɟɦɵ. 
Ɉɫɭɳɟɫɬɜɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ 
ɬɨɩɥɢɜɚ ɩɵɥɟɩɢɬɚɬɟɥɹɦɢ ДβЖ. ȼɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ.  

ɉɉ – ɩɢɬɚɬɟɥɶ ɭɝɨɥɶɧɨɣ ɩɵɥɢ. Ɉɬɜɟɱɚɟɬ ɡɚ 
ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɨɩɥɢɜɚ ɩɨ ɩɨɜɟɪɯɧɨ-
ɫɬɢ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɢ ɡɚ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɜɨɞɢɦɨ-
ɝɨ ɤ ɝɚɡɨɜɵɦ ɝɨɪɟɥɤɚɦ ɬɨɩɥɢɜɚ.  

ɌɄ – ɬɨɩɨɱɧɚɹ ɤɚɦɟɪɚ. ɗɥɟɦɟɧɬ ɫɢɫɬɟɦɵ, ɜ ɤɨ-
ɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɝɨɪɟɧɢɟ ɬɨɩɥɢɜɚ. ȼ ɧɟɣ ɢɡɦɟɪɹ-
ɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɥɚ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɪɟɚɥɢɡɚ-
ɰɢɢ ɝɥɚɜɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ.  

ɉɌ – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɫɭɳɟɫɬɜ-
ɥɹɟɬ ɝɥɚɜɧɭɸ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ. Ɉɧ 
ɫɨɫɬɨɢɬ ɢɡ ɚɧɚɥɨɝɨɜɨɝɨ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ, ɢɡ-
ɦɟɪɹɸɳɟɝɨ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ, ɢ 
ɭɫɬɪɨɣɫɬɜɚ, ɩɪɟɨɛɪɚɡɭɸɳɟɝɨ ɫɢɝɧɚɥ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɟ ɟɦɭ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɷɥɟɦɟɧɬɟ ɫɪɚɜɧɟɧɢɹ.  

ɉɋ – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɤɨɪɨɫɬɢ, ɩɨɡɜɨɥɹɟɬ ɪɟ-
ɚɥɢɡɨɜɚɬɶ ɦɟɫɬɧɭɸ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɨɛɪɚɬɧɭɸ. Ɉɧ 
ɫɨɫɬɨɢɬ ɢɡ ɞɚɬɱɢɤɚ ɫɤɨɪɨɫɬɢ, ɤɨɬɨɪɵɣ ɢɡɦɟɪɹɟɬ 
ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ȺȾ, ɢ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɟɨɛɪɚɡɭ-
ɸɳɟɝɨ ɫɢɝɧɚɥ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ 
ɷɥɟɦɟɧɬɟ ɫɪɚɜɧɟɧɢɹ. 

 
Ɉɩɢɫɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟ-

ɧɢɹ 
ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨ-

ɤɭɩɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɪɟɝɭɥɢɪɨ-
ɜɚɧɢɹ ɩɨɞɚɱɢ ɭɝɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɜ ɬɨɩɨɱɧɭɸ ɤɚ-
ɦɟɪɭ. ɋɪɟɞɢ ɧɢɯμ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ 
ɤɨɧɬɪɨɥɥɟɪ, ɱɚɫɬɨɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɩɪɢɜɨɞ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ 
ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ.  

ȼ ɩɚɪɨɜɨɦ ɤɨɬɥɟ ɧɚ Ɍɗɐ ɢɦɟɟɬɫɹ 
12 ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɞɥɹ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ. Ⱦɥɹ 
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɝɨɪɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢ-
ɬɵɜɚɬɶ ɪɟɠɢɦ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɜ ɤɚɠɞɭɸ ɬɨɱɤɭ. 
Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɫɜɹɡɧɵɦ ɢ ɬɪɟɛɭɟɬ 
ɨɫɨɛɨɝɨ ɚɥɝɨɪɢɬɦɚ ɭɩɪɚɜɥɟɧɢɹ [3].  

ȼ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɢɦɟɟɬɫɹ ɞɜɚ ɤɨɧɬɭɪɚ ɪɟ-
ɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɚɫɢɧɯɪɨɧɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ (ȺȾ). Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚɞɚɟɬɫɹ ɨɩɟɪɚɬɨɪɨɦ 
ɢ ɩɨɞɚɟɬɫɹ ɧɚ ɡɚɞɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɝɞɟ ɡɚɞɚɟɬ 
ɧɟɨɛɯɨɞɢɦɭɸ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ, ɤɨɬɨɪɚɹ ɜ ɮɨɪ-
ɦɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɚɟɬɫɹ ɧɚ ɷɥɟɦɟɧɬ ɫɪɚɜɧɟɧɢɹ [4]. 

Ƚɥɚɜɧɚɹ ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ ɩɨɞɚɟɬ ɧɚ ɜɯɨɞ ɫɢɫɬɟ-
ɦɵ ɧɚɩɪɹɠɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɸ ɬɟɦ-
ɩɟɪɚɬɭɪɵ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ ɤɨɬɥɚ (ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɨɬɤɥɨɧɟɧɢɸ). 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɪɨɰɟɫɫ ɧɚɪɚɫɬɚɧɢɹ ɬɟɦɩɟ-
ɪɚɬɭɪɵ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ ɤɨɬɥɚ ɦɟɞɥɟɧɧɟɟ ɩɪɨ-
ɰɟɫɫɚ ɧɚɪɚɫɬɚɧɢɹ ɫɤɨɪɨɫɬɢ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟ-
ɥɹ, ɜ ɫɢɫɬɟɦɟ ɫ ɝɥɚɜɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɦɨɠɟɬ 

ɜɨɡɧɢɤɧɭɬɶ ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ [5]. 
Ⱦɥɹ ɟɝɨ ɭɫɬɪɚɧɟɧɢɹ ɜɜɨɞɢɬɫɹ ɦɟɫɬɧɚɹ ɨɛɪɚɬɧɚɹ 
ɫɜɹɡɶ ɩɨ ɫɤɨɪɨɫɬɢ. ȼ ɫɥɭɱɚɟ ɩɪɟɜɵɲɟɧɢɹ ɫɤɨɪɨɫɬɢ 
ȺȾ, ɦɟɫɬɧɚɹ ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ ɩɪɢɧɢɦɚɟɬ ɩɨɥɨɠɢ-
ɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɤɨɦɩɟɧɫɢɪɭɹ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨ-
ɬɵ ɢ ɭɦɟɧɶɲɚɹ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɢ-
ɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɢɬɚɬɟɥɹɦɢ ɫɬɚɥ ɩɟɪɟɯɨɞ ɤ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɸ ɞɜɢɝɚɬɟɥɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜ ɩɚɪɟ 
ɫ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɱɚɫɬɨɬɵ Д4Ж. ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 
ɱɚɫɬɨɬɵ (ɑɉ) ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦ 
ɤɨɧɬɪɨɥɥɟɪɨɦ (ɉɅɄ) ɞɚɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜμ 

 ɩɪɢɦɟɧɟɧɢɟ ɜɟɤɬɨɪɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 
ɱɬɨ ɞɟɥɚɟɬ ɜɨɡɦɨɠɧɵɦ ɪɚɛɨɬɭ ɩɪɢɜɨɞɚ ɧɚ ɦɟɧɶ-
ɲɢɯ ɦɨɳɧɨɫɬɹɯ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɤɚɥɹɪɧɵɦ 
ɭɩɪɚɜɥɟɧɢɟɦ [3]; 

 ɨɛɟɫɩɟɱɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 
ɫɧɢɠɟɧɢɟ ɨɲɢɛɤɢ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ, ɪɟɝɭɥɢɪɨɜɚ-
ɧɢɟ ɩɪɢɜɨɞɚ ɜ ɞɢɚɩɚɡɨɧɟ 500…1500 ɨɛ\ɦɢɧν 

 ɩɪɢɦɟɧɟɧɢɟ ɜɫɬɪɨɟɧɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɜ 
ɫɨɫɬɚɜɟ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɫɩɨɫɨɛɧɨɝɨ 
ɪɟɲɚɬɶ ɧɟɫɥɨɠɧɵɟ ɡɚɞɚɱɢ (ɭɩɪɚɜɥɟɧɢɟ ɩɨɥɨɠɟɧɢ-
ɟɦ ɲɢɛɟɪɨɜ ɩɢɬɚɬɟɥɟɣ), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɷɤɨɧɨɦɢɬɶ 
ɪɟɥɟɣɧɵɟ ɜɯɨɞɚν 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɑɉ ɹɜɥɹɟɬɫɹ ɫɨɜɪɟɦɟɧɧɵɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɪɟɲɟɧɢɟɦ, ɩɪɢɜɟɬɫɬɜɭɸɳɢɦɫɹ 
ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ. 

 ɪɟɚɥɢɡɚɰɢɹ ɪɹɞɚ ɮɭɧɤɰɢɣ ɉɅɄ (ɨɬɫɥɟɠɢ-
ɜɚɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɤɨɬɥɚ, ɫɛɨɪ ɢ ɚɧɚɥɢɡ 
ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɩɪɢɜɨɞɧɨɣ ɫɢɫɬɟɦɵ ɢ 
ɜɵɜɨɞ ɟɟ ɧɚ ɩɚɧɟɥɶ ɞɢɫɩɟɬɱɟɪɚ, ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɥɨ-
ɜɢɣ ɚɜɚɪɢɣɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɪ.)ν 

 ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɜɹɡɢ ɉɅɄ ɢ 
ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ (ɩɨ ɢɧɬɟɪɮɟɣɫɭ 
RS-485); 

 ɪɟɚɥɢɡɚɰɢɹ ɭɞɨɛɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ 
ɭɫɬɪɨɣɫɬɜ ɫɢɫɬɟɦɵ ɜɨ ɝɥɚɜɟ ɫ ɉɅɄν 

 ɪɟɚɥɢɡɚɰɢɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɩɪɢ ɭɫɬɚɧɨɜɤɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɉɅɄ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɧɟɞɪɟɧɢɹ ɨɩɢɫɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ 

ɜɨɡɦɨɠɧɨ ɪɟɲɟɧɢɟ ɦɧɨɠɟɫɬɜɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɛɥɟɦ. Ɂɚ ɫɱɺɬ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɢɬɚɬɟɥɟɣ, ɜɨɡɦɨɠɧɨ ɩɨɜɵɲɟ-
ɧɢɟ ɫɬɚɛɢɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɤɨɬɥɚ.  

ɉɪɢɦɟɧɟɧɢɟ ɤɨɧɰɟɩɬɭɚɥɶɧɨ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ, ɪɚɫɲɢɪɟɧɧɨɣ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ ɩɨɡɜɨɥɢɬ 
ɩɪɚɤɬɢɱɟɫɤɢ ɢɫɤɥɸɱɢɬɶ ɩɪɨɫɬɨɢ ɢ ɭɜɟɥɢɱɢɬɶ ɜɪɟ-
ɦɹ ɦɟɠɞɭ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɦɢ ɪɟɦɨɧɬɚ-
ɦɢ. ȼɜɟɞɟɧɢɟ ɦɟɫɬɧɨɣ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ 
ɫɜɹɡɢ ɞɨɥɠɧɨ ɭɦɟɧɶɲɢɬɶ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨ-
ɪɨɫɬɢ ȺȾ. ɉɨɜɵɲɟɧɧɚɹ ɬɨɱɧɨɫɬɶ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ 
ɭɫɬɪɚɧɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɡɪɵɜɨɜ ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟ-
ɪɟ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ. ɉɨɜɵɲɟɧɧɚɹ ɬɨɱɧɨɫɬɶ 
ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɭɫɬɪɚɧɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɡɪɵɜɨɜ ɜ 
ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ. ȼ ɫɢɫɬɟɦɟ 
ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɚɱɟɣ ɬɨɩɥɢɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨɞɚ-
ɱɚ ɫɢɝɧɚɥɨɜ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɵɯ 
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ɪɟɠɢɦɨɜ. ɇɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɩɨɜɵɲɟɧɚ 
ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ.  

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. Ʉɨɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɢ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɹ – 

ɋɨɤɨɥɨɜ Ȼ.Ⱥ., Ⱥɤɚɞɟɦɢɹμ β007 ɝ. – 4γβ ɫ. 
β. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɪɭɩɧɵɯ ɰɟɧɬɪɚɥɶɧɵɯ ɤɨ-

ɬɟɥɶɧɵɯ – ɋɨɥɨɜɶɟɜ ɘ.ɉ., ɗɧɟɪɝɢɹμ 1λ76 ɝ. – 
192 ɫ. 

γ. Ʉɨɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞ-
ɩɪɢɹɬɢɣ – ɉɚɤ Ƚ.ȼ., ȻɪȽɌɍμ β00β ɝ. – 1γ5 ɫ. 

4. Ⱥɷɪɨɞɢɧɚɦɢɤɚ ɮɚɤɟɥɚ - ȼɭɥɢɫ Ʌ.Ⱥ., əɪɢɧ 
Ʌ.ɉ., ɗɧɟɪɝɢɹμ 1λ7κ ɝ. – β16 ɫ. 

5. Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ – ȿɥɢɡɚɪɨɜ 
Ⱦ.ɉ., Ɇɗɂμ β00λ ɝ. – 466 ɫ. 
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ȼɜɟɞɟɧɢɟ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɮɢɡɢɱɟɫɤɢɣ ɢ ɦɨɪɚɥɶɧɵɣ 

ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹ-
ɬɢɣ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɡɚɬɪɚɬɚɦ ɢ ɫɧɢɠɟɧɢɸ ɫɬɚɛɢɥɶ-
ɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. Ɋɨɫɬ ɰɟɧ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɭɫɢɥɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɷɤɨɥɨ-
ɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɪɨɫɬɟ 
ɱɢɫɥɚ ɩɨɬɪɟɛɢɬɟɥɟɣ ɞɟɥɚɟɬ ɨɫɨɛɨ ɚɤɬɭɚɥɶɧɵɦ ɦɨ-
ɞɟɪɧɢɡɚɰɢɸ ɜ ɛɨɥɶɲɢɯ ɝɨɪɨɞɚɯ ɬɟɩɥɨɷɥɟɤɬɪɨ-
ɫɬɚɧɰɢɣ (Ɍɗɐ) [1]. 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɜɵɛɨɪɭ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɥɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɨɜɪɟɦɟɧ-
ɧɨɣ ɫɢɫɬɟɦɵ ɩɵɥɟɩɢɬɚɬɟɥɹɦɢ ɤɨɬɥɨɜ ɧɚ Ɍɗɐ-2 
ɝɨɪɨɞɚ Ɍɟɦɢɪɬɚɭ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨ-
ɜɚɧɚ ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɷɬɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. ɋɬɚɬɶɹ 
ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɨɪɝɚɧɢɡɚɰɢɸ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟ-
ɧɢɹ, ɚ ɨɛɴɹɫɧɹɟɬ ɜɵɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭ-
ɞɨɜɚɧɢɹ. 

 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ 
ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬ-

ɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɨɦɭ ɩɪɨɰɟɫɫɭμ 

 ɨɫɧɚɳɟɧɢɟ ɤɚɠɞɨɝɨ ɩɵɥɟɩɢɬɚɬɟɥɹ ɚɫɢɧ-
ɯɪɨɧɧɵɦ ɩɪɢɜɨɞɨɦ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨ-
ɜɚɬɟɥɟɦ ɱɚɫɬɨɬɵν 

 ɪɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɫɪɟɞɵ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɬ 0°ɋ ɞɨ +55°ɋ, ɢɧɞɢɜɢɞɭ-
ɚɥɶɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɪɢɜɨɞɚɦɢ ɫ ɦɟɫɬɚ ɭɫɬɚɧɨɜ-
ɤɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɱɚɫɬɨɬɵ ɢ ɧɚ ɭɞɚɥɟɧɢɢ ɨɬ 
ɝɥɚɜɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹν 

 ɨɛɟɫɩɟɱɟɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɥɨɤɨɦ 
ɫɜɹɡɢ ɫ ɬɟɩɥɨɜɨɣ ɚɜɬɨɦɚɬɢɤɨɣ ɢ ɡɚɳɢɬɨɣ ɤɨɬɥɚ, 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ, ɛɟɡɭɞɚɪɧɵɣ ɫɩɨɫɨɛ ɩɟɪɟɞɚɱɢ 
ɭɩɪɚɜɥɟɧɢɹ ɨɬ ɨɫɧɨɜɧɨɣ ɫɢɫɬɟɦɵ ɛɥɨɤɭ ɪɟɡɟɪɜɧɨ-
ɝɨν  

 ɨɬɨɛɪɚɠɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ ɤɚɠɞɨɝɨ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ (ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɢ ɬɨɤ) ɧɚ ɦɟɫɬɟ 
ɭɫɬɚɧɨɜɤɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɱɚɫɬɨɬɵ ɢ ɧɚ ɝɥɚɜɧɨɦ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢ-
ɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦν 

 ɨɛɟɫɩɟɱɟɧɢɟ ɨɩɟɪɚɬɢɜɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɫɨɯɪɚɧɟɧɢɟ ɚɪɯɢɜɚ ɫɬɚɬɢɫɬɢɤɢ ɢ 
ɞɢɚɝɧɨɫɬɢɤɢ ɫɢɫɬɟɦɵ. 

 
ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ȼɧɟɞɪɹɟɦɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɪɟɲɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɡɚɞɚɱ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɩɨ-
ɞɚɱɢ ɭɝɨɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɜ ɬɨɩɨɱɧɭɸ ɤɚɦɟɪɭ. ɋɪɟ-
ɞɢ ɧɢɯμ  

 ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥ-
ɥɟɪ (ɉɅɄ)ν 

 ɱɚɫɬɨɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶν  
 ɚɫɢɧɯɪɨɧɧɵɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞν  
 ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɭɪɨɜ-

ɧɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ – ɞɚɬɱɢɤɢν 
 ɩɚɧɟɥɶ ɨɩɟɪɚɬɨɪɚν 
 ɪɟɡɟɪɜɧɵɣ ɤɨɧɬɪɨɥɥɟɪ (ɫɢɫɬɟɦɚ ɪɟɡɟɪɜɢ-

ɪɨɜɚɧɢɹ). 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɜɨɞɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɩɪɢɦɟɧɢɦ 

ɚɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɦɨɳɧɨ-
ɫɬɶɸ 4 ɤȼɬ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 
980 ɨɛ/ɦɢɧ. Ⱦɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɜɢɝɚɬɟɥɹ ɞɥɹ ɫɭ-
ɳɟɫɬɜɭɸɳɟɝɨ ɩɪɢɜɨɞɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɩɨɡɜɨɥɹɸɬ 
ɪɚɛɨɬɚɬɶ ɜ ɧɨɦɢɧɚɥɶɧɨɦ ɬɟɩɥɨɜɨɦ ɪɟɠɢɦɟ ɜɨ ɜɫɺɦ 
ɞɢɚɩɚɡɨɧɟ ɫɤɨɪɨɫɬɟɣ [2]. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɱɚɫɬɨɬɵ 
(ɑɉ) ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 
Mitsubishi FR-A700. Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɨɦɢ-
ɧɚɥɶɧɨɝɨ ɦɨɦɟɧɬɚ ɧɚ ɜɚɥɭ ɞɜɢɝɚɬɟɥɹ ɜɨ ɜɫɟɦ ɞɢɚ-
ɩɚɡɨɧɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɢɫɩɨɥɶɡɭɟɦ ɪɟɠɢɦ ɛɟɡ-
ɫɟɧɫɨɪɧɨɝɨ ɜɟɤɬɨɪɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɞɞɟɪɠɢɜɚɟ-
ɦɵɣ ɜɵɛɪɚɧɧɵɦ ɑɉ. ɍɩɪɚɜɥɟɧɢɟ ɩɢɬɚɬɟɥɹɦɢ ɦɨ-
ɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɦɟɫɬɧɨɦ (ɧɚ ɦɟɫɬɟ ɭɫɬɚɧɨɜ-
ɤɢ ɩɢɬɚɬɟɥɹ) ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɦ (ɫ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟ-
ɧɢɹ ɨɩɟɪɚɬɨɪɚ) ɪɟɠɢɦɚɯ ДγЖ.  

Ȼɥɨɤ ɫɜɹɡɢ ɫ ɬɟɩɥɨɜɨɣ ɚɜɬɨɦɚɬɢɤɨɣ ɩɨɫɬɪɨɟɧ 
ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɪɨɥɥɟɪɚɯ 
(ɉɅɄ) ɫɟɪɢɢ FБ γU. ȼ ɟɝɨ ɡɚɞɚɱɢ ɜɯɨɞɢɬ ɨɬɫɥɟɠɢ-
ɜɚɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɤɨɬɥɚ, ɨɩɪɟɞɟɥɟɧɢɟ 
ɭɫɥɨɜɢɣ ɚɜɚɪɢɣɧɨɝɨ ɨɫɬɚɧɨɜɚ ɩɢɬɚɬɟɥɟɣ, ɫɛɨɪ ɢɧ-
ɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɩɪɢɜɨɞɧɨɣ ɫɢɫɬɟɦɵ. ɋɜɹɡɶ 


