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Ɇɚɝɧɟɬɪɨɧɵ ɧɚɲɥɢ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɩɪɢɛɨɪɚɯ ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɤɨɥɟɛɚɧɢɣ 

ɫɜɟɪɯɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ. Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɜ 
ɩɟɪɟɞɚɬɱɢɤɚɯ ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɵɯ ɫɬɚɧɰɢɣ, ɜ ɭɫɤɨɪɢɬɟɥɹɯ ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɢ ɞɥɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ 
ɧɚɝɪɟɜɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɟɣ ɧɚ ɩɨɬɨɤɢ 
ɷɥɟɤɬɪɨɧɨɜ ɜ ɦɚɝɧɟɬɪɨɧɚɯ ɜɨɡɧɢɤɚɟɬ ɝɟɧɟɪɚɰɢɹ ɤɨɥɟɛɚɧɢɣ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ. 

ɋɭɳɟɫɬɜɭɸɬ ɦɚɝɧɟɬɪɨɧɵ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɱɚɫɬɨɬɟ, ɢ ɧɚɫɬɪɚɢɜɚɟɦɵɟ 
ɦɚɝɧɟɬɪɨɧɵ, ɜ ɤɨɬɨɪɵɯ ɢɡɦɟɧɹɟɬɫɹ ɫɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ ɪɟɡɨɧɚɬɨɪɨɜ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɛɨɥɟɟ ɤɨɪɨɬɤɢɯ ɜɨɥɧ ɜ ɪɟɡɨɧɚɬɨɪɵ ɜɜɨɞɹɬ ɦɟɞɧɵɟ ɰɢɥɢɧɞɪɵ, ɤɨɬɨɪɵɟ ɭɦɟɧɶɲɚɸɬ ɢɧɞɭɤɬɢɜɧɨɫɬɶ, ɚ 
ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ ɞɥɢɧɧɵɯ ɜɨɥɧ — ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɥɚɫɬɢɧɤɢ, ɭɜɟɥɢɱɢɜɚɸɳɢɟ ɷɥɟɤɬɪɨɟɦɤɨɫɬɶ. 
Ɍɚɤɢɟ ɦɟɬɨɞɵ ɞɚɸɬ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 10—15%.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɟɲɚɥɚɫɶ ɡɚɞɚɱɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɫɬɪɨɣɤɢ ɱɚɫɬɨɬɵ ɦɚɝɧɟɬɪɨɧɚ ɩɭɬɺɦ 
ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɩɥɚɫɬɢɧɚɦɢ ɪɟɡɨɧɚɬɨɪɚ. ɂɡɧɚɱɚɥɶɧɨ ɞɥɹ ɩɨɞɫɬɪɨɣɤɢ ɱɚɫɬɨɬɵ 
ɩɪɢɦɟɧɹɥɫɹ ɪɭɱɧɨɣ ɦɟɯɚɧɢɡɦ, ɤɨɬɨɪɵɣ ɩɨɞɝɢɛɚɥ ɢɥɢ ɨɬɝɢɛɚɥ ɨɞɧɭ ɢɡ ɩɥɚɫɬɢɧ. ɗɬɨ ɧɟ ɩɨɡɜɨɥɹɥɨ ɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɧɚɫɬɪɨɢɬɶ ɦɚɝɧɟɬɪɨɧ ɧɚ ɪɟɡɨɧɚɧɫɧɭɸ ɱɚɫɬɨɬɭ ɢ ɭɞɟɪɠɢɜɚɬɶ ɟɺ, ɬɚɤ ɤɚɤ ɜ 
ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɪɟɡɨɧɚɧɫɧɚɹ ɱɚɫɬɨɬɚ ɦɨɠɟɬ ɧɟɫɤɨɥɶɤɨ ɢɡɦɟɧɹɬɶɫɹ.  

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ ɢɫɩɨɥɶɡɭɸɬ ɫɢɫɬɟɦɵ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɋɗɊ), 
ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɧɚɯɨɞɢɬɶ ɢ ɭɞɟɪɠɢɜɚɬɶ ɷɤɫɬɪɟɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɩɚɪɚɦɟɬɪɚ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ ɤɚɱɟɫɬɜɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ [1, 2]. Ɉɩɪɟɞɟɥɹɸɳɢɦ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨɦ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɢɫɬɟɦɟ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɩɨɢɫɤɚ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɮɭɧɤɰɢɢ. Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɷɤɫɬɪɟɦɭɦɚ ɫɥɟɞɭɟɬ ɧɚɣɬɢ ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ ɭɩɪɚɜɥɹɸɳɟɝɨ ɩɚɪɚɦɟɬɪɚ ሺݔ ൌ ܷ ሻ ɩɪɢ ɤɨɬɨɪɨɦ ɮɭɧɤɰɢɹݔ ൌ Ȱሺxሻ ɦɚɤɫɢɦɚɥɶɧɚ, ɱɟɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɥɨɜɢɟ: 

 ௗሺ௫బሻௗ௫ ൌ Ͳ.      (1) 

 
ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡɦɟɪɢɬɶ ɩɪɨɢɡɜɨɞɧɭɸ (1) ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɢ 

ɩɨɷɬɨɦɭ ɨɧɚ ɡɚɦɟɧɹɟɬɫɹ ɩɪɨɢɡɜɨɞɧɵɦɢ ɜɵɯɨɞɧɨɣ ɢ ɜɯɨɞɧɨɣ ɤɨɨɪɞɢɧɚɬ ɩɨ ɜɪɟɦɟɧɢ: 
ݕ  ൌ ௗௗ௧ ݖ			ˋ			 ൌ ௗ௫ௗ௧      (2) 

 
 ɋ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɷɬɢɯ ɩɪɨɢɡɜɨɞɧɵɯ ɩɚɪɚɦɟɬɪ ݔ ɩɪɢ ɩɨɦɨɳɢ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ 

ɩɪɢɧɭɞɢɬɟɥɶɧɨ ɢɡɦɟɧɹɟɬɫɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɬ.ɟ. ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɵɣ ɧɟɡɚɜɢɫɢɦɵɣ 
ɩɨɢɫɤ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɨɣ ɤɨɨɪɞɢɧɚɬɵ ܷ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ U(x) ɢ 
ɧɚɩɪɚɜɥɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ݔ (ɪɢɫ. 1) ɜɨɡɦɨɠɧɵ ɱɟɬɵɪɟ ɜɚɪɢɚɧɬɚ ɡɧɚɤɨɜ ɩɪɨɢɡɜɨɞɧɵɯ, 
ɨɬɪɚɠɟɧɧɵɟ ɜ ɬɚɛɥ. 1. ȼɚɪɢɚɧɬɵ 1 ɢ 3 ɭɤɚɡɵɜɚɸɬ ɧɚ ɬɨ, ɱɬɨ ɤɨɨɪɞɢɧɚɬɚ U ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ 
ɷɤɫɬɪɟɦɭɦɭ, ɜɚɪɢɚɧɬɵ 2 ɢ 4 — ɤ ɭɞɚɥɟɧɢɸ ɨɬ ɧɟɝɨ, ɬ.ɟ. ɧɟɩɪɚɜɢɥɶɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ. 
ɉɨɷɬɨɦɭ ɩɪɢ ɜɚɪɢɚɧɬɚɯ 2 ɢ 4 ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɟɫɬɢ ɪɟɜɟɪɫ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ, ɬ.ɟ. ɩɨɦɟɧɹɬɶ 
ɧɚɩɪɚɜɥɟɧɢɟ ɢɡɦɟɧɟɧɢɹ ɤɨɨɪɞɢɧɚɬɵ ɯ. 
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どíß¿óîí 1. ゑÜ£½Ü¢Ö▲ñ çíëóíÖö▲ £Öí¡Üç 
äëÜó£çÜÑÖ▲ê ó Öíäëíç¿ñÖó　 Ñçó¢ñÖó　 

 
 
 
 
 
 

ɇɨɦɟɪ 
ɜɚɪɢɚɧɬ
ɚ 

ݖ ൌ ݔ݀ Τݐ݀ ݕ  ൌ ܷ݀ Τݐ݀  
Ɉɰɟɧɤɚ  

ɞɜɢɠɟɧɢɹ 

1 + + ɉɪɚɜɢɥɶɧɨ 

2 + - ɇɟɩɪɚɜɢɥɶɧɨ 

3 - + ɉɪɚɜɢɥɶɧɨ 

4 - - ɇɟɩɪɚɜɢɥɶɧɨ 

 
 
 
 
ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɷɤɫɬɪɟɦɚɥɶɧɨɣ ɫɢɫɬɟɦɟ ɪɚɡɥɢɱɚɸɬ ɞɜɚ ɷɬɚɩɚ ɪɚɛɨɬɵ: ɩɨɢɫɤ ɷɤɫɬɪɟɦɭɦɚ ɢ 

ɭɞɟɪɠɚɧɢɟ ɭɩɪɚɜɥɹɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɣɞɟɧɧɨɝɨ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɉɨɫɥɟ 
ɧɚɯɨɠɞɟɧɢɹ ɷɤɫɬɪɟɦɭɦɚ ɫɢɫɬɟɦɚ ɩɪɨɞɨɥɠɚɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ, ɧɟɩɪɟɪɵɜɧɨ ɨɬɫɥɟɠɢɜɚɹ ɜɨɡɦɨɠɧɵɟ 
ɮɥɭɤɬɭɚɰɢɢ ɭɩɪɚɜɥɹɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɚɜɬɨɤɨɥɟɛɚɧɢɹɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɷɤɫɬɪɟɦɭɦɚ, ɱɬɨ 
ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɚɦɩɥɢɬɭɞɧɭɸ ɦɨɞɭɥɹɰɢɸ  ɭɩɪɚɜɥɹɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ. ɑɚɫɬɨɬɚ ɢ ɚɦɩɥɢɬɭɞɚ ɷɬɢɯ 
ɚɜɬɨɤɨɥɟɛɚɧɢɣ  ɦɚɤɫɢɦɚɥɶɧɨ ɭɦɟɧɶɲɚɸɬɫɹ ɛɥɚɝɨɞɚɪɹ ɫɩɟɰɢɚɥɶɧɨɦɭ ɚɥɝɨɪɢɬɦɭ, ɤɨɬɨɪɵɣ ɩɨɫɬɟɩɟɧɧɨ 
ɭɦɟɧɶɲɚɟɬ ɲɚɝ ɭɩɪɚɜɥɹɸɳɟɝɨ ɩɚɪɚɦɟɬɪɚ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ ɲɚɝɚɦɢ, ɩɨɫɥɟ 
ɧɟɫɤɨɥɶɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɫɦɟɧ ɧɚɩɪɚɜɥɟɧɢɹ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɢɫɬɟɦɚ 
ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɪɟɠɢɦ ɭɞɟɪɠɚɧɢɹ ɷɤɫɬɪɟɦɭɦɚ. ȿɫɥɢ ɜɟɥɢɱɢɧɚ ɭɩɪɚɜɥɹɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɡɧɚɱɢɬɟɥɶɧɨ 
ɦɟɧɹɟɬɫɹ ɜ ɬɚɤɨɦ ɪɟɠɢɦɟ, ɬɨ ɫɢɫɬɟɦɚ ɫɧɨɜɚ ɩɟɪɟɯɨɞɢɬ ɜ ɪɟɠɢɦ ɩɨɢɫɤɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɚɬɱɢɤ ɢɡɥɭɱɟɧɢɹ. ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɧɚ 
ɜɵɯɨɞɟ ɞɚɬɱɢɤɚ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɦɨɳɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ ɩɨɫɥɟ ɪɟɡɨɧɚɬɨɪɚ ɢ ɢɦɟɟɬ ɚɦɩɥɢɬɭɞɭ 
100 ɦȼ ɩɪɢ ɱɚɫɬɨɬɟ ɫɢɝɧɚɥɚ 10 ɤȽɰ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɚ 1 ɦɤɫ. ɇɟɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɨɟ ɢɡɦɟɪɟɧɢɟ 
ɚɦɩɥɢɬɭɞɵ ɢɦɩɭɥɶɫɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɥɨɠɧɵɦ ɪɟɜɟɪɫɚɦ ɭɩɪɚɜɥɹɸɳɟɝɨ ɨɪɝɚɧɚ, ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ 
ɭɜɟɥɢɱɢɬɫɹ ɜɪɟɦɹ ɩɨɢɫɤɚ ɷɤɫɬɪɟɦɭɦɚ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɛɵɥɨ ɪɟɲɟɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɜɭɯɤɚɫɤɚɞɧɵɣ ɩɢɤɨɜɵɣ ɞɟɬɟɤɬɨɪ ɧɚ ɨɩɟɪɚɰɢɨɧɧɵɯ ɭɫɢɥɢɬɟɥɹɯ (Ɉɍ) (ɪɢɫ. 2) [3, 4]. 
ɋɢɝɧɚɥ ɫ ɞɚɬɱɢɤɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɯɨɞ ɩɢɤɨɜɨɝɨ ɞɟɬɟɤɬɨɪɚ, ɤɨɧɞɟɧɫɚɬɨɪ C ɡɚɪɹɠɚɟɬɫɹ ɞɨ ɚɦɩɥɢɬɭɞɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɢɦɩɭɥɶɫɚ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɧɚ ɜɵɜɨɞ ɜɧɟɲɧɟɝɨ ɩɪɟɪɵɜɚɧɢɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ 
ɩɨɫɬɭɩɚɟɬ ɫɢɝɧɚɥ ɫɢɧɯɪɨɧɢɡɚɰɢɢ (Sync), ɞɥɹ ɡɚɩɭɫɤɚ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɩɢɤɨɜɨɝɨ 
ɞɟɬɟɤɬɨɪɚ. Ɍɪɚɧɡɢɫɬɨɪ Q1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɛɪɨɫɚ ɩɢɤɨɜɨɝɨ ɞɟɬɟɤɬɨɪɚ. 

 

づóï. 2. ぢó¡Üç▲ú Ññöñ¡öÜë Öí ÜïÖÜçñ だば 
 
ȼ ɤɚɱɟɫɬɜɟ ɦɟɯɚɧɢɡɦɚ ɩɨɞɫɬɪɨɣɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɢɧɟɣɧɵɣ ɲɚɝɨɜɵɣ ɞɜɢɝɚɬɟɥɶ ELA35-115, 

ɡɚɦɟɧɹɸɳɢɣ ɫɬɚɧɞɚɪɬɧɵɣ ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɦɟɯɚɧɢɡɦ ɦɚɝɧɟɬɪɨɧɚ. ɉɨɜɨɪɨɬ ɪɨɬɨɪɚ ɲɚɝɨɜɨɝɨ 

づóï. 1. びíëí¡öñëóïöó¡í U(x) ó 
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ɞɜɢɝɚɬɟɥɹ ɧɚ ɨɞɢɧ ɲɚɝ ɩɪɢɜɨɞɢɬ ɤ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɦɭ ɥɢɧɟɣɧɨɦɭ ɩɟɪɟɦɟɳɟɧɢɸ ɲɬɨɤɚ ɚɤɬɭɚɬɨɪɚ. 
ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɫɤɨɪɨɫɬɶɸ ɪɟɝɭɥɢɪɨɜɚɬɶ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɥɚɫɬɢɧɚɦɢ 
ɪɟɡɨɧɚɬɨɪɚ. 

Ƚɥɚɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ AVR ɫɨ ɜɫɬɪɨɟɧɧɵɦ ɚɧɚɥɨɝɨɜɨ-
ɰɢɮɪɨɜɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ (Ⱥɐɉ) ɢ ɢɧɬɟɪɮɟɣɫɨɦ USART ɞɥɹ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ. 
Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  

 ɋɛɪɨɫ ɩɢɤɨɜɨɝɨ ɞɟɬɟɤɬɨɪɚ 
 ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɩɢɤɨɜɨɝɨ ɞɟɬɟɤɬɨɪɚ 
 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɧɵɯ ɢ ɪɟɲɟɧɢɟ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɜɟɪɫɚ ɨɪɝɚɧɚ ɭɩɪɚɜɥɟɧɢɹ 
 Ɇɚɧɢɩɭɥɢɪɨɜɚɧɢɟ ɨɪɝɚɧɨɦ ɭɩɪɚɜɥɟɧɢɹ 
 Ɉɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɤɨɦɩɶɸɬɟɪɨɦ ɢɥɢ ɞɪɭɝɢɦ ɭɫɬɪɨɣɫɬɜɨɦ 
Ⱦɥɹ ɫɨɩɪɹɠɟɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫ ɤɨɦɩɶɸɬɟɪɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɬɟɪɮɟɣɫ RS485. 

ɉɪɟɞɭɫɦɨɬɪɟɧ ɤɚɤ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫ ɩɨɢɫɤɨɦ ɢ ɭɞɟɪɠɚɧɢɟɦ ɷɤɫɬɪɟɦɭɦɚ, 
ɬɚɤ ɢ ɪɭɱɧɨɣ ɪɟɠɢɦ, ɩɨɡɜɨɥɹɸɳɢɣ ɧɚɫɬɪɨɢɬɶ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɥɚɫɬɢɧɵ ɪɟɡɨɧɚɬɨɪɚ ɫ ɤɨɦɩɶɸɬɟɪɚ. 
ɋɢɫɬɟɦɚ ɬɚɤ ɠɟ ɩɟɪɟɞɚɺɬ ɜ ɤɨɦɩɶɸɬɟɪ ɡɧɚɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ ɫ ɞɚɬɱɢɤɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɭɞɢɬɶ ɨ 
ɬɟɤɭɳɟɣ ɜɟɥɢɱɢɧɟ ɢɡɥɭɱɟɧɢɹ ɦɚɝɧɟɬɪɨɧɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɫɢɫɬɟɦɚ ɞɚɺɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɹɬɶ ɦɚɝɧɟɬɪɨɧɨɦ ɫ ɜɵɫɨɤɨɣ 
ɬɨɱɧɨɫɬɶɸ, ɤɚɤ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ, ɬɚɤ ɢ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɧɨɫɬɶɸ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɦɚɝɧɟɬɪɨɧɚ ɜ ɪɟɡɨɧɚɬɨɪɧɨɣ ɫɢɫɬɟɦɟ. 
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ɉɨɞ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɚɦɢ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɧɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɦɟɬɨɞɨɥɨɝɢɣ, 

ɦɟɬɨɞɨɜ, ɪɟɫɭɪɫɨɜ ɢ ɩɪɨɰɟɞɭɪ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɚɦɢ. ɋɢɫɬɟɦɚ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ 
ɮɨɪɦɚɥɶɧɨɣ ɢ ɧɟɮɨɪɦɚɥɶɧɨɣ, ɩɨɦɨɝɚɬɶ ɦɟɧɟɞɠɟɪɭ ɩɪɨɟɤɬɚ ɷɮɮɟɤɬɢɜɧɨ ɡɚɜɟɪɲɢɬɶ ɩɪɨɟɤɬ. ɋɢɫɬɟɦɚ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɚɦɢ - ɷɬɨ ɪɹɞ ɩɪɨɰɟɫɫɨɜ ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɮɭɧɤɰɢɣ ɤɨɧɬɪɨɥɹ, ɨɛɴɟɞɢɧɟɧɧɵɯ ɜ 
ɟɞɢɧɭɸ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɭɸ ɫɬɪɭɤɬɭɪɭ [1]. ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɚɦɢ 
ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫɨɦ, ɜɤɥɸɱɚɸɳɢɦ ɜ ɫɟɛɹ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɡɚɞɚɱ, ɫɨɫɬɚɜɥɟɧɢɹ 
ɪɚɫɩɢɫɚɧɢɹ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɫɭɪɫɨɜ, ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ, ɨɛɳɟɧɢɹ, ɛɵɫɬɪɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 
ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɢ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɨɜɦɟɫɬɧɨ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 
ɤɪɭɩɧɵɦɢ ɩɪɨɟɤɬɚɦɢ [2].  

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɮɮɟɤɬɢɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɟɤɬɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɇɚɰɢɨɧɚɥɶɧɨɦ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦ Ɍɨɦɫɤɨɦ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ (Ɍɉɍ) 
ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɨɰɟɧɤɟ ɤɨɦɩɟɬɟɧɰɢɣ ɫɬɭɞɟɧɬɨɜ, ɢɯ ɞɨɫɬɢɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɜ ɩɪɨɜɟɞɟɧɢɢ 
ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ-ɥɢɱɧɨɫɬɧɵɯ ɩɨɪɬɪɟɬɨɜ ɨɛɭɱɚɸɳɢɯɫɹ [3]. 

ɐɟɥɶɸ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɚɧɚɥɢɡɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɚɦɢ Advanta ɢ 
ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɜɟɞɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ 
ɨɛɭɱɟɧɢɹ ɷɥɢɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ.  

 Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ: 


