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ȼȼȿȾȿɇɂȿ 

 

ȼ ɪɚɦɤɚɯ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɦɨɟɣ ɰɟɥɶɸ ɹɜɥɹɟɬɫɹ 

ɪɚɡɪɚɛɨɬɤɚ ɩɨɞɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. 

ɍɠɟ ɞɨɥɝɨɟ ɜɪɟɦɹ ɜ ɨɛɥɚɫɬɢ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ (ɗɉ) 

ɩɪɨɫɦɚɬɪɢɜɚɟɬɫɹ ɬɟɧɞɟɧɰɢɹ ɩɟɪɟɯɨɞɚ ɨɬ ɞɜɢɝɚɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɤ 

ɞɜɢɝɚɬɟɥɹɦ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. ɇɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɟɝɭɥɢɪɭɟɦɵɯ ɗɉ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɨɞɨɥɠɚɟɬ ɨɫɬɚɜɚɬɶɫɹ ɧɟɩɪɨɫɬɨɣ ɡɚɞɚɱɟɣ ɜ ɫɜɹɡɢ ɫ 

ɫɥɨɠɧɨɫɬɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɗɉ ɢ ɩɪɨɰɟɫɫɨɜ, 

ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɧɢɯ. 

Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɫɦɨɬɪɢɦ ɫɨɫɬɚɜɥɹɸɳɢɟ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ. ɗɥɟɤɬɪɢɱɟɫɤɢɣ 

ɩɪɢɜɨɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ 

ɪɟɚɥɢɡɚɰɢɸ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ, ɧɚ ɬɪɚɧɫɩɨɪɬɟ ɢ ɬ.ɞ. ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. ɋɨɜɪɟɦɟɧɧɵɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɫɨɫɬɨɢɬ ɢɡ: 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ ɢ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ɇɚɡɧɚɱɟɧɢɟ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ 

ɫɨɫɬɨɢɬ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɞɜɢɠɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ ɪɚɛɨɱɢɯ ɦɚɲɢɧ ɢ 

ɦɟɯɚɧɢɡɦɨɜ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɬɢɦ ɞɜɢɠɟɧɢɟɦ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɷɥɟɤɬɪɨɩɪɢɜɨɞ, 

ɹɜɥɹɹɫɶ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬ ɢɯ ɤɚɱɟɫɬɜɨ, 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ.  

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ ɜ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɞɜɢɝɚɬɟɥɹ 

ɩɪɟɰɢɡɢɨɧɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ (ɉɗɉ) ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɞɭɤɬɨɪɧɵɣ ɞɜɢɝɚɬɟɥɶ 

ɞɜɨɣɧɨɝɨ ɩɢɬɚɧɢɹ (ɂȾȾɉ). Ʉɨɧɫɬɪɭɤɰɢɹ ɂȾȾɉ ɢɦɟɟɬ ɜɚɠɧɨɟ ɫɜɨɣɫɬɜɨ: ɜ ɧɟɣ 

ɫɨɱɟɬɚɸɬɫɹ ɞɜɚ ɩɪɢɧɰɢɩɚ – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɪɟɞɭɤɰɢɢ ɢ ɞɜɨɣɧɨɝɨ ɩɢɬɚɧɢɹ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ 

ɞɜɢɝɚɬɟɥɟɣ. 
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Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɜ ɪɚɛɨɬɟ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɫɩɨɫɨɛɨɜ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ; 

2. Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢ ɜɵɛɨɪ 

ɩɨɞɯɨɞɹɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ; 

3. Ɋɚɡɪɚɛɨɬɚɬɶ ɫɯɟɦɭ ɞɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ; 

4. Ɋɚɡɪɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɫɢɫɬɟɦɨɣ ɢɡɦɟɪɟɧɢɹ 

ɬɨɤɚ ɜ ɜɢɡɭɚɥɶɧɨɣ ɫɪɟɞɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ LabVIEW; 

5. Ɋɚɡɪɚɛɨɬɚɬɶ ɬɪɟɯɦɟɪɧɭɸ ɦɨɞɟɥɶ ɤɨɪɩɭɫɚ ɞɥɹ ɩɨɞɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ.  
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1 Ɍɟɨɪɟɬɢɱɟɫɤɚя ɱɚɫɬɶ 

 

1.1 ɂɧɞɭɤɬɨɪɧɵɣ ɞɜɢɝɚɬɟɥɶ ɞɜɨɣɧɨɝɨ ɩɢɬɚɧɢя 

 

1.1.1 Ʉɨɧɫɬɪɭɤɰɢя ɂȾȾɉ 

 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɂȾȾɉ ɧɟ ɧɚɲɥɢ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜɜɢɞɭ 

ɫɪɚɜɧɢɬɟɥɶɧɨ ɫɥɚɛɨɣ ɢɡɭɱɟɧɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɜ ɧɢɯ, ɧɨ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜɟɫɶɦɚ 

ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɥɹ ɭɧɢɤɚɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɬɚɤ ɤɚɤ 

ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɞɜɢɝɚɬɟɥɹɦ ɉɗɉ, ɨɛɥɚɞɚɹ ɪɹɞɨɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɤɚɱɟɫɬɜ.  

 Ʉɨɧɫɬɪɭɤɰɢɹ ɂȾȾɉ ɨɬɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1, ɝɞɟ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ 

ɩɨɤɚɡɚɧ ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɬɪёɯɮɚɡɧɨɣ ɦɚɲɢɧɵ ɫ 48 ɡɭɛɰɚɦɢ ɧɚ ɫɬɚɬɨɪɟ ɢ 42 

ɡɭɛɰɚɦɢ ɧɚ ɪɨɬɨɪɟ [1]. 
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Ɋɢɫɭɧɨɤ 1 — ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɂȾȾɉ 
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1.1.2 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ  

 

ɋɬɚɬɨɪ ɂȾȾɉ ɫɯɨɠ ɫɨ ɫɬɚɬɨɪɨɦ ɨɛɵɱɧɵɯ ɦɚɲɢɧ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ 

ɨɬɤɪɵɬɵɦɢ ɩɚɡɚɦɢ. ɇɚ ɧёɦ ɪɚɡɦɟɳɟɧɵ ɩɟɪɜɚɹ ɢ ɜɬɨɪɚɹ ɦɧɨɝɨɮɚɡɧɵɟ (ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ — ɬɪёɯɮɚɡɧɵɟ) ɨɛɦɨɬɤɢ. Ɋɨɬɨɪ ɢɦɟɟɬ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥёɧɧɵɟ ɩɨ 

ɨɤɪɭɠɧɨɫɬɢ ɡɭɛɰɵ ɢ ɧɟ ɢɦɟɟɬ ɨɛɦɨɬɨɤ. ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ 

ɨɛɦɨɬɤɚɦɢ ɩɨ ɨɫɧɨɜɧɨɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɝɚɪɦɨɧɢɤɟ ɨɬɫɭɬɫɬɜɭɟɬ, ɬɚɤ ɤɚɤ 

ɱɢɫɥɚ ɩɚɪ ɩɨɥɸɫɨɜ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɨɛɦɨɬɨɤ ɜɵɛɢɪɚɸɬ ɨɬɥɢɱɧɵɦɢ ɜ ɱёɬɧɨɟ 

ɱɢɫɥɨ ɪɚɡ. ɉɨɷɬɨɦɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɨɥɶɤɨ 

ɡɚ ɫɱёɬ ɦɨɞɭɥɹɰɢɢ ɦɚɝɧɢɬɧɨɣ ɩɪɨɜɨɞɢɦɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ ɡɭɛɰɚɦɢ 

ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ, ɬ. ɟ. ɛɥɚɝɨɞɚɪɹ ɫɩɟɰɢɚɥɶɧɨ ɫɨɡɞɚɜɚɟɦɵɦ ɡɭɛɰɨɜɵɦ 

ɝɚɪɦɨɧɢɤɚɦ ɩɨɥɹ [4]. 

ȼ ɦɟɫɬɚɯ ɫɨɜɩɚɞɟɧɢɹ (ɩɟɪɟɤɪɵɬɢɹ) ɡɭɛɰɨɜ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ ɦɚɝɧɢɬɧɚɹ 

ɩɪɨɜɨɞɢɦɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɚ ɢ ɦɚɝɧɢɬɧɵɣ ɩɨɬɨɤ ɩɪɨɯɨɞɢɬ ɢɦɟɧɧɨ ɬɚɦ. ɑɟɦ 

ɛɨɥɶɲɟ ɡɨɧɚ ɩɟɪɟɤɪɵɬɢɹ, ɬɟɦ ɛɨɥɶɲɟ ɦɚɝɧɢɬɧɚɹ ɩɪɨɜɨɞɢɦɨɫɬɶ. ɉɪɢ ɜɪɚɳɟɧɢɢ 

ɪɨɬɨɪɚ ɡɭɛɰɵ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ ɜɡɚɢɦɧɨ ɫɦɟɳɚɸɬɫɹ, ɢ ɡɨɧɚ ɢɯ ɧɚɢɛɨɥɶɲɟɝɨ 

ɩɟɪɟɤɪɵɬɢɹ ɩɟɪɟɦɟɳɚɟɬɫɹ, ɧɨ ɨɤɪɭɠɧɨɫɬɢ, ɩɪɢɱёɦ ɫɤɨɪɨɫɬɶ ɟё ɩɟɪɟɦɟɳɟɧɢɹ 

ɛɨɥɶɲɟ ɫɤɨɪɨɫɬɢ ɪɨɬɨɪɚ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ, ɪɚɜɧɵɦ ɱɢɫɥɭ ɡɭɛɰɨɜ ɪɨɬɨɪɚ. 

Ɇɚɝɧɢɬɧɚɹ ɩɪɨɜɨɞɢɦɨɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɰɢɩɨɦ ɲɢɪɨɬɧɨ-

ɢɦɩɭɥɶɫɧɨɣ ɦɨɞɭɥɹɰɢɢ ɢ ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɦ ɜɵɛɨɪɟ ɝɟɨɦɟɬɪɢɢ ɡɭɛɰɨɜ ɫ 

ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɬɨɱɧɨɫɬɶɸ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɜɢɞɟ ɞɜɭɯ ɫɨɫɬɚɜɥɹɸɳɢɯ — ɩɨɫɬɨɹɧɧɨɣ ɢ ɤɨɫɢɧɭɫɨɢɞɚɥɶɧɨɣ ɫ ɚɦɩɥɢɬɭɞɨɣ 

ɨɩɪɟɞɟɥɹɟɦɨɣ ɦɨɞɭɥɢɪɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɧɹɬɚ ɦɨɞɟɥɶ ɂȾȾɉ ɫ ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɨɣ ɡɭɛɰɨɜɨɣ 

ɡɨɧɨɣ, ɦɧɨɝɨɮɚɡɧɵɦɢ ɨɛɦɨɬɤɚɦɢ ɧɚ ɫɬɚɬɨɪɟ ɢ ɪɨɬɨɪɟ ɢ ɧɟɧɚɫɵɳɟɧɧɨɣ 

ɫɢɫɬɟɦɨɣ. 

 

1.1.3 ɋɩɨɫɨɛɵ ɭɩɪɚɜɥɟɧɢя ɂȾȾɉ 

 



7 
 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɂȾȾɉ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɜɫɟ ɫɩɨɫɨɛɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ 

ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ: ɱɚɫɬɨɬɧɨ-ɧɟɡɚɜɢɫɢɦɵɣ ɞɥɹ ɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ, ɱɚɫɬɨɬɧɨ-

ɜɟɤɬɨɪɧɵɣ, ɱɚɫɬɨɬɧɨ-ɬɨɤɨɜɵɣ ɢ ɱɚɫɬɨɬɧɨ-ɡɚɜɢɫɢɦɵɣ ɜ ɪɟɠɢɦɟ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ 

ɞɜɢɝɚɬɟɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ɇɚɥɢɱɢɟ ɞɜɭɯ ɤɚɧɚɥɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɂȾȾɉ 

ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɲɟɫɬɶ ɭɩɪɚɜɥɹɸɳɢɯ ɤɨɨɪɞɢɧɚɬ – ɩɨ ɬɪɢ ɞɥɹ ɤɚɠɞɨɣ 

ɦɧɨɝɨɮɚɡɧɨɣ ɨɛɦɨɬɤɢ: ɱɚɫɬɨɬɵ, ɚɦɩɥɢɬɭɞɵ ɢ ɮɚɡɵ ɩɢɬɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɧɚ 

ɢɯ ɨɫɧɨɜɟ ɮɨɪɦɢɪɨɜɚɬɶ ɧɨɜɵɟ ɫɩɨɫɨɛɵ ɭɩɪɚɜɥɟɧɢɹ, ɞɨɫɬɭɩɧɵɟ ɥɢɲɶ ɦɚɲɢɧɚɦ 

ɞɜɨɣɧɨɝɨ ɩɢɬɚɧɢɹ. ɂɡɦɟɧɹɬɶ ɭɩɪɚɜɥɹɸɳɢɟ ɤɨɨɪɞɢɧɚɬɵ, ɬɨ ɟɫɬɶ ɩɚɪɚɦɟɬɪɵ 

ɧɚɩɪɹɠɟɧɢɹ, ɦɨɠɧɨ ɤɚɤ ɩɨ ɨɞɧɨɣ ɢɡ ɨɛɦɨɬɨɤ, ɬɚɤ ɢ ɩɨ ɨɛɟɢɦ ɨɛɦɨɬɤɚɦ. 

Ɉɫɧɨɜɧɵɦɢ ɭɩɪɚɜɥɹɸɳɢɦɢ ɜɟɥɢɱɢɧɚɦɢ ɭ ɂȾȾɉ ɹɜɥɹɸɬɫɹ ɱɚɫɬɨɬɵ. ɋ 

ɩɨɦɨɳɶɸ ɱɚɫɬɨɬ ɩɢɬɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɡɚɞɚɟɬɫɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ 

ɞɜɢɝɚɬɟɥɹ, ɪɚɜɧɚ 

             , (1) 

 

ɝɞɟ    ɢ    – ɱɚɫɬɨɬɵ ɩɢɬɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɩɟɪɜɨɣ (ɫɬɚɬɨɪɧɨɣ) ɢ ɜɬɨɪɨɣ 

(ɪɨɬɨɪɧɨɣ) ɨɛɦɨɬɤɢ; 

      – ɤɨɷɮɮɢɰɢɟɧɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɪɟɞɭɤɰɢɢ, ɪɚɜɟɧ ɱɢɫɥɭ ɡɭɛɰɨɜ 

ɪɨɬɨɪɚ ɞɥɹ ɂȾȾɉ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɱɟɧɶ ɧɢɡɤɢɯ ɫɤɨɪɨɫɬɟɣ ɞɨɫɬɚɬɨɱɧɨ ɜɵɛɪɚɬɶ ɱɚɫɬɨɬɵ 

ɩɢɬɚɧɢɹ ɛɥɢɡɤɢɟ ɞɪɭɝ ɞɪɭɝɭ. ɑɚɫɬɨɬɵ ɩɢɬɚɧɢɹ ɜɥɢɹɸɬ ɧɟ ɬɨɥɶɤɨ ɧɚ ɫɤɨɪɨɫɬɶ, ɧɨ 

ɬɚɤɠɟ ɢ ɧɚ ɞɪɭɝɢɟ ɩɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ. ɇɚɩɪɢɦɟɪ, ɦɚɤɫɢɦɭɦ 

ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɱɚɫɬɨɬɚɦ ɩɢɬɚɧɢɹ ɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

                                 
(2) 

 

ɝɞɟ ɫɢɦɜɨɥɨɦ 0 ɩɨɦɟɱɟɧɵ ɭɫɬɚɧɨɜɢɜɲɢɟɫɹ ɡɧɚɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɟɥɢɱɢɧ; 
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  – ɢɧɞɭɤɬɢɜɧɨɫɬɢ ɢ ɜɡɚɢɦɨɢɧɞɭɤɬɢɜɧɨɫɬɶ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɨɛɦɨɬɨɤ;             – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ, ɜɵɪɚɠɚɸɳɢɣɫɹ ɱɟɪɟɡ 

ɩɚɪɚɦɟɬɪɵ ɨɛɦɨɬɨɤ;    – ɭɝɨɥ ɧɚɝɪɭɡɤɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɦɨɦɟɧɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ 

ɜɚɥɭ ɞɜɢɝɚɬɟɥɹ;    – ɚɦɩɥɢɬɭɞɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɢɬɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ. 

ȼɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɚɥɝɨɪɢɬɦɵ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬ: 

 ɨɞɧɚ ɢɡ ɱɚɫɬɨɬ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ, ɚ ɜɬɨɪɚɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ; 

 ɨɞɧɚ ɢɡ ɱɚɫɬɨɬ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ, ɚ ɜɬɨɪɚɹ ɭɦɟɧɶɲɚɟɬɫɹ; 

 ɨɛɟ ɱɚɫɬɨɬɵ ɢɡɦɟɧɹɸɬɫɹ ɨɞɢɧɚɤɨɜɨ ɩɨ ɜɟɥɢɱɢɧɟ, ɧɨ ɜ 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɫɬɨɪɨɧɵ; 

 ɨɛɟ ɱɚɫɬɨɬɵ ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɞɧɚ ɢɡ ɱɚɫɬɨɬ ɢɡɦɟɧɹɟɬɫɹ 

ɡɧɚɱɢɬɟɥɶɧɟɟ – ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜɨɡɧɢɤɚɥɚ ɪɚɡɧɨɫɬɶ ɱɚɫɬɨɬ, ɤɨɬɨɪɚɹ ɛɵ ɢ 

ɨɛɟɫɩɟɱɢɜɚɥɚ ɬɪɟɛɭɟɦɭɸ ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ; 

 ɨɛɟ ɱɚɫɬɨɬɵ ɭɦɟɧɶɲɚɸɬɫɹ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɞɧɚ ɢɡ ɱɚɫɬɨɬ ɢɡɦɟɧɹɟɬɫɹ 

ɡɧɚɱɢɬɟɥɶɧɟɟ – ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜɨɡɧɢɤɚɥɚ ɪɚɡɧɨɫɬɶ ɱɚɫɬɨɬ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɬɪɟɛɭɟɦɭɸ ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ; 

 ɨɞɧɚ ɢɡ ɱɚɫɬɨɬ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɜɬɨɪɚɹ ɭɦɟɧɶɲɚɟɬɫɹ, ɧɨ ɧɚ ɨɬɥɢɱɧɭɸ 

ɜɟɥɢɱɢɧɭ. 

ɉɪɨɫɬɵɦ ɢ ɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɜɵɛɨɪɟ ɡɚɤɨɧɚ 

ɱɚɫɬɨɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɪɢɬɟɪɢɣ ɩɨɫɬɨɹɧɫɬɜɚ ɭɝɥɚ ɧɚɝɪɭɡɤɢ. 

Ⱥɦɩɥɢɬɭɞɵ ɩɢɬɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɟ ɜɥɢɹɸɬ ɧɚ ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ, 

ɡɚɜɢɫɹɳɭɸ, ɤɚɤ ɢ ɜ ɥɸɛɨɦ ɫɢɧɯɪɨɧɧɨɦ ɞɜɢɝɚɬɟɥɟ, ɬɨɥɶɤɨ ɨɬ ɱɚɫɬɨɬ ɩɢɬɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ, ɧɨ ɜɯɨɞɹɬ ɜ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɭɝɥɚ ɧɚɝɪɭɡɤɢ. ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ 

ɜɨɡɦɨɠɧɵɟ ɚɥɝɨɪɢɬɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɚɦɩɥɢɬɭɞ: 

 ɚɦɩɥɢɬɭɞɚ ɤɚɠɞɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɦɟɧɹɟɬɫɹ ɜ ɮɭɧɤɰɢɢ ɱɚɫɬɨɬɵ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ; 

 ɚɦɩɥɢɬɭɞɚ ɤɚɠɞɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɦɟɧɹɟɬɫɹ ɜ ɮɭɧɤɰɢɢ ɱɚɫɬɨɬɵ ɞɪɭɝɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ; 
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 ɚɦɩɥɢɬɭɞɚ ɤɚɠɞɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɦɟɧɹɟɬɫɹ ɜ ɮɭɧɤɰɢɢ ɱɚɫɬɨɬ ɨɛɨɢɯ 

ɧɚɩɪɹɠɟɧɢɣ. 

 

1.2 ɋɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ LabVIEW 

 

LabVIEW ɹɜɥɹɟɬɫɹ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɣ ɝɪɚɮɢɱɟɫɤɨɣ ɫɪɟɞɨɣ ɪɚɡɪɚɛɨɬɤɢ 

ɢ ɩɥɚɬɮɨɪɦɨɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦ, ɫɨɡɞɚɧɧɵɯ ɧɚ ɝɪɚɮɢɱɟɫɤɨɦ ɹɡɵɤɟ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ “G”. LabVIEW – ɷɬɨ ɚɛɛɪɟɜɢɚɬɭɪɚ, ɤɨɬɨɪɚɹ 

ɪɚɫɲɢɮɪɨɜɵɜɚɟɬɫɹ ɤɚɤ Laboratory Virtual Instrumentation Engineering 

Workbench. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɧɚɡɜɚɧɢɹ, ɮɭɧɤɰɢɨɧɚɥ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɧɚɩɪɚɜɥɟɧ 

ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

 

Ɋɢɫɭɧɨɤ 2 — ɂɧɬɟɪɮɟɣɫ LabVIEW 

 

ɂɫɩɨɥɶɡɭɟɦɵɣ ɝɪɚɮɢɱɟɫɤɢɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ “G” ɨɫɧɨɜɚɧ ɧɚ 

ɚɪɯɢɬɟɤɬɭɪɟ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ (Dataflow-ɚɪɯɢɬɟɤɬɭɪɚ). ɉɪɨɝɪɚɦɦɚ ɜ ɬɚɤɨɣ 

ɚɪɯɢɬɟɤɬɭɪɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟ ɧɚɛɨɪ ɤɨɦɚɧɞ, ɚ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɝɪɚɮ. 

Ʉɚɠɞɵɣ ɭɡɟɥ ɬɚɤɨɝɨ ɝɪɚɮɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɩɟɪɚɬɨɪ, ɥɢɛɨ ɧɚɛɨɪ 

ɨɩɟɪɚɬɨɪɨɜ, ɚ ɜɟɬɜɢ ɨɬɪɚɠɚɸɬ ɡɚɜɢɫɢɦɨɫɬɢ ɭɡɥɨɜ ɩɨ ɞɚɧɧɵɦ. Ɉɱɟɪɟɞɧɨɣ ɭɡɟɥ 
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ɧɚɱɢɧɚɟɬ ɜɵɩɨɥɧɹɬɶɫɹ, ɤɚɤ ɬɨɥɶɤɨ ɞɨɫɬɭɩɧɵ ɜɫɟ ɟɝɨ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ. ȼ ɷɬɨɦ 

ɡɚɤɥɸɱɚɟɬɫɹ ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɧɰɢɩɨɜ dataflow: ɢɫɩɨɥɧɟɧɢɟ ɢɧɫɬɪɭɤɰɢɣ ɩɨ 

ɝɨɬɨɜɧɨɫɬɢ ɞɚɧɧɵɯ. 

ɉɪɨɝɪɚɦɦɚ, ɪɟɚɥɢɡɨɜɚɧɧɚɹ ɜ LabVIEW, ɧɚɡɵɜɚɟɬɫɹ ɜɢɪɬɭɚɥɶɧɵɦ 

ɩɪɢɛɨɪɨɦ ɢ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɟɣ. 

1. Ȼɥɨɱɧɨɣ ɞɢɚɝɪɚɦɦɵ. 

2. Ʌɢɰɟɜɨɣ ɩɚɧɟɥɢ. 

Ȼɥɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ ɨɩɢɫɵɜɚɟɬ ɥɨɝɢɤɭ ɪɚɛɨɬɵ ɜɢɪɬɭɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɢ 

ɫɨɞɟɪɠɢɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɭɡɥɵ, ɹɜɥɹɸɳɢɟɫɹ ɢɫɬɨɱɧɢɤɚɦɢ, ɩɪɢɟɦɧɢɤɚɦɢ ɢ 

ɫɪɟɞɫɬɜɚɦɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. Ɍɚɤɠɟ ɤɨɦɩɨɧɟɧɬɚɦɢ ɛɥɨɱɧɨɣ ɞɢɚɝɪɚɦɦɵ 

ɹɜɥɹɸɬɫɹ ɬɟɪɦɢɧɚɥɵ ɢ ɭɩɪɚɜɥɹɸɳɢɟ ɫɬɪɭɤɬɭɪɵ. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɭɡɥɵ 

ɨɛɴɟɞɢɧɟɧɵ ɜ ɟɞɢɧɭɸ ɫɯɟɦɭ ɥɢɧɢɹɦɢ ɫɜɹɡɟɣ. 

Ʌɢɰɟɜɚɹ ɩɚɧɟɥɶ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɩɢɫɵɜɚɟɬ ɜɧɟɲɧɢɣ ɢɧɬɟɪɮɟɣɫ 

ɜɢɪɬɭɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɢ ɫɨɞɟɪɠɢɬ ɪɚɡɥɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɜɜɨɞɚ-ɜɵɜɨɞɚ: ɤɧɨɩɤɢ, 

ɩɟɪɟɤɥɸɱɚɬɟɥɢ, ɫɜɟɬɨɞɢɨɞɵ ɢ ɬ.ɩ. Ʌɢɰɟɜɚɹ ɩɚɧɟɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɟɥɨɜɟɤɨɦ ɞɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɜɢɪɬɭɚɥɶɧɵɦ ɩɪɢɛɨɪɨɦ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɦɢ ɜɢɪɬɭɚɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ 

ɞɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ. ɇɢɠɟ, ɧɚ ɪɢɫɭɧɤɚɯ 3-4, ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɩɪɨɫɬɨɣ 

ɩɪɨɝɪɚɦɦɵ ɫɥɨɠɟɧɢɹ ɞɜɭɯ ɱɢɫɟɥ, ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɜ LabVIEW. 

 

 

Ɋɢɫɭɧɨɤ 3 — Ʌɢɰɟɜɚɹ ɩɚɧɟɥɶ ɩɪɨɝɪɚɦɦɵ ɫɥɨɠɟɧɢɹ ɞɜɭɯ ɱɢɫɟɥ 
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Ɋɢɫɭɧɨɤ 4 — Ȼɥɨɤ-ɞɢɚɝɪɚɦɦɚ ɩɪɨɝɪɚɦɦɵ ɫɥɨɠɟɧɢɹ ɞɜɭɯ ɱɢɫɟɥ 

 

ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ “SUM” ɧɚ ɜɵɯɨɞɟ ɭ ɧɟɟ ɩɨɹɜɥɹɟɬɫɹ ɫɨɫɬɨɹɧɢɟ 

true, ɤɨɬɨɪɨɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɵɡɵɜɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ “True” ɜ 

ɫɬɪɭɤɬɭɪɟ case. ɂɦɟɧɧɨ ɜ ɞɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚɲ ɚɥɝɨɪɢɬɦ 

ɫɥɨɠɟɧɢɹ ɞɜɭɯ ɱɢɫɟɥ. 

Ɍɚɤɠɟ ɫɬɨɢɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɟɫɥɢ ɛɵ ɭ ɧɚɫ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɚ ɛɵɥɚ 

ɬɚɤɨɝɨ ɜɢɞɚ (ɫɦ. ɪɢɫɭɧɨɤ 5), ɬɨ ɟɫɬɶ ɩɨ ɧɚɠɚɬɢɸ ɤɧɨɩɤɢ ɜɵɩɨɥɧɹɥɨɫɶ ɛɵ ɞɜɚ 

ɞɟɣɫɬɜɢɹ, ɫɥɨɠɟɧɢɟ ɢ ɭɦɧɨɠɟɧɢɟ, ɬɨ ɨɧɢ ɛɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɩɨɥɧɹɥɢɫɶ 

ɩɚɪɚɥɥɟɥɶɧɨ. ɇɚ ɞɜɭɯɩɪɨɰɟɫɫɨɪɧɨɣ ɦɚɲɢɧɟ ɛɭɞɭɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ 

ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɨɛɚ ɩɪɨɰɟɫɫɨɪɚ. 
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Ɋɢɫɭɧɨɤ 5 – ɂɡɦɟɧɟɧɧɚɹ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɚ ɩɪɨɝɪɚɦɦɵ ɫɥɨɠɟɧɢɹ ɞɜɭɯ ɱɢɫɟɥ 

 

Ⱦɚɧɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɨɦ, ɬɚɤ ɤɚɤ ɧɟ ɧɭɠɧɨ 

ɡɚɞɭɦɵɜɚɬɶɫɹ ɨ ɬɨɦ, ɤɚɤ ɪɚɫɩɚɪɚɥɥɟɥɢɬɶ ɡɚɞɚɱɭ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɬɨɤɨɜ, ɤɨɬɨɪɵɟ 

ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɩɚɪɚɥɥɟɥɶɧɨ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɰɟɫɫɨɪɚɯ. ȼ ɩɨɫɥɟɞɧɢɯ 

ɜɟɪɫɢɹɯ ɩɪɨɝɪɚɦɦɵ ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɹɜɧɨ ɭɤɚɡɚɬɶ ɧɚ ɤɚɤɨɦ ɢɡ 

ɩɪɨɰɟɫɫɨɪɨɜ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶɫɹ ɬɨɬ ɢɥɢ ɢɧɨɣ ɰɢɤɥ. Ɍɚɤɠɟ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ 

ɪɚɡɪɚɛɨɬɱɢɤɚ ɛɨɥɶɲɨɣ ɜɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɨɬɨɤɨɜ – 

ɫɟɦɚɮɨɪɵ, ɨɱɟɪɟɞɢ ɢ ɬ.ɞ. 

LabVIEW ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɚɤɠɟ ɛɥɨɤɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ini-ɮɚɣɥɚɦɢ, 

ɪɟɟɫɬɪɨɦ, ɮɭɧɤɰɢɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɞɜɨɢɱɧɵɦɢ ɢ ɬɟɤɫɬɨɜɵɦɢ ɮɚɣɥɚɦɢ, 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɦɨɳɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ, 

ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɡɨɜɨɜ DLL, ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫ ActiveX ɢ ɤɨɦɩɨɧɟɧɬɚɦɢ .Net. 

Ɍɚɤɠɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɹɡɵɤɚ ɦɨɠɧɨ ɪɚɫɲɢɪɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ 

ɦɨɞɭɥɹɦɢ, ɧɚɩɪɢɦɟɪ, NI Vision Toolkit – ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɢ 

ɦɚɲɢɧɧɨɝɨ ɡɪɟɧɢɹ ɢ ɞɪ. ɉɪɢ ɩɨɦɨɳɢ ɦɨɞɭɥɹ Application Builder ɦɨɠɧɨ 

ɫɝɟɧɟɪɢɪɨɜɚɬɶ ɢɫɩɨɥɧɹɟɦɵɣ exe-ɮɚɣɥ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ LabVIEW ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɢɫɬɟɦɚɯ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ 

ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɦɢ ɨɛɴɟɤɬɚɦɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ. 
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1.3 ɉɥɚɬɮɨɪɦɚ NI PXI 

 

PXI ɹɜɥɹɟɬɫɹ ɩɪɨɦɵɲɥɟɧɧɵɦ ɫɬɚɧɞɚɪɬɨɦ ɦɨɞɭɥɶɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɤɨɦɩɶɸɬɟɪɧɨɣ ɲɢɧɟ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ PCI. PXI 

ɢɫɩɨɥɶɡɭɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɜ ɫɬɚɧɞɚɪɬɟ PCI, ɚ ɬɚɤɠɟ 

ɢɫɩɨɥɶɡɭɟɬ ɮɨɪɦ-ɮɚɤɬɨɪ CompactPCI. CompactPCI, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɛɴɟɞɢɧɹɟɬ 

ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɩɟɰɢɮɢɤɚɰɢɸ PCI ɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɪɚɡɴɟɦɵ. 

Ⱦɚɧɧɚɹ ɤɨɦɛɢɧɚɰɢɹ ɩɨɡɜɨɥɹɟɬ CompactPCI ɢ PXI ɫɢɫɬɟɦɚɦ ɢɦɟɬɶ ɞɨ ɫɟɦɢ 

ɩɟɪɢɮɟɪɢɣɧɵɯ ɫɥɨɬɨɜ ɜɦɟɫɬɨ ɱɟɬɵɪɟɯ, ɤɚɤ ɭ ɩɟɪɫɨɧɚɥɶɧɵɯ PCI ɫɢɫɬɟɦ [11]. 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜɧɟɲɧɢɣ ɜɢɞ (ɫɦ. ɪɢɫɭɧɨɤ 6) ɫɢɫɬɟɦɵ NI PXI. 

 

 

Ɋɢɫɭɧɨɤ 6 – ɋɢɫɬɟɦɚ National Instruments PXI 

 

PXI ɫɢɫɬɟɦɵ ɫɨɫɬɨɹɬ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ: ɲɚɫɫɢ, ɫɢɫɬɟɦɧɨɝɨ 

ɤɨɧɬɪɨɥɥɟɪɚ ɢ ɩɟɪɢɮɟɪɢɣɧɵɯ ɦɨɞɭɥɟɣ. 

ɒɚɫɫɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ, ɨɯɥɚɠɞɟɧɢɟ ɦɨɞɭɥɟɣ, ɫɨɞɟɪɠɢɬ 

ɲɢɧɭ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɲɢɧɭ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɢ ɲɢɧɭ ɬɪɢɝɝɟɪɧɵɯ ɫɨɨɛɳɟɧɢɣ. 

ɒɚɫɫɢ ɨɬɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɥɨɬɨɜ ɞɥɹ ɦɨɞɭɥɟɣ, ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 
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ɲɢɧɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɦɨɳɧɨɫɬɶɸ ɛɥɨɤɚ ɩɢɬɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 

ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ. 

Ʉɨɧɬɪɨɥɥɟɪ, ɤɚɤ ɢ ɜɫɹ ɩɥɚɬɮɨɪɦɚ, ɩɨɫɬɪɨɟɧ ɧɚ ɫɬɚɧɞɚɪɬɧɵɯ 

ɤɨɦɩɶɸɬɟɪɧɵɯ ɤɨɦɩɨɧɟɧɬɚɯ. ɗɬɨ ɞɚёɬ ɟɦɭ ɜɨɡɦɨɠɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɩɨɞ 

ɭɩɪɚɜɥɟɧɢɟɦ ɧɚɫɬɨɥɶɧɵɯ ɜɟɪɫɢɣ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ Windows ɢ Linux, 

ɩɨɞɞɟɪɠɢɜɚɬɶ ɫɬɚɧɞɚɪɬɧɭɸ ɤɨɦɩɶɸɬɟɪɧɭɸ ɩɟɪɢɮɟɪɢɸ ɢ ɭɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ-

ɜɵɜɨɞɚ. 

ɋɭɳɟɫɬɜɭɸɬ ɦɨɞɭɥɢ ɞɥɹ ɢɡɦɟɪɟɧɢɹ/ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ ɨɬ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨ 27 ȽȽɰ, ɦɨɞɭɥɢ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ, ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-

ɜɵɜɨɞɚ, ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ, ɦɨɞɭɥɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɜɨɞɚɦɢ 

ɢ ɬ.ɞ. 

ɋɢɫɬɟɦɵ PXI ɨɬ ɤɨɦɩɚɧɢɢ National Instruments (NI) ɩɪɟɞɨɫɬɚɜɥɹɸɬ 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɦɨɞɭɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɦɨɞɭɥɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ, 

ɨɫɧɚɳɟɧɧɵɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɟɣ ɢ ɨɫɧɨɜɧɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ 

ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɬ ɩɪɨɜɟɪɤɢ 

ɭɫɬɪɨɣɫɬɜɚ ɞɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɍɩɪɚɜɥɟɧɢɟ ɦɨɞɭɥɹɦɢ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɥɢɛɨ 

ɜɫɬɪɨɟɧɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ, ɥɢɛɨ ɜɧɟɲɧɟɝɨ ɉɄ, ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɧɚɫɬɪɨɣɤɢ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ NI. 

 

1.4 NI PXI-7833R 

 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞɥɹ ɫɜɹɡɢ ɜɧɟɲɧɢɯ ɞɚɬɱɢɤɨɜ ɫ ɫɢɫɬɟɦɨɣ PXI 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɞɭɥɶ NI PXI-7833R. Ⱦɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɹɜɥɹɟɬɫɹ 

ɪɟɤɨɧɮɢɝɭɪɢɪɭɟɦɵɦ ɦɨɞɭɥɟɦ ɜɜɨɞɚ/ɜɵɜɨɞɚ R-ɫɟɪɢɢ National Instruments. 

Ɇɨɞɭɥɢ R-ɫɟɪɢɢ ɢɦɟɸɬ ɜɫɬɪɨɟɧɧɭɸ ɩɪɨɝɪɚɦɦɢɪɭɟɦɭɸ ɥɨɝɢɱɟɫɤɭɸ 

ɢɧɬɟɝɪɚɥɶɧɭɸ ɫɯɟɦɭ (ɉɅɂɋ), ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɛɚɬɵɜɚɬɶ ɫɢɝɧɚɥ ɜ 

ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɜɵɩɨɥɧɹɬɶ ɚɥɝɨɪɢɬɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫ ɜɵɫɨɤɨɣ 

ɫɤɨɪɨɫɬɶɸ ɢ ɝɢɛɤɨɫɬɶɸ. ȼɧɟɲɧɢɣ ɜɢɞ ɦɨɞɭɥɹ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 7. 
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Ɋɢɫɭɧɨɤ 7 – ȼɧɟɲɧɢɣ ɜɢɞ ɦɨɞɭɥɹ NI PXI-7833R 

 

Ⱦɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɉɅɂɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɩɨɦɹɧɭɬɚɹ ɜɵɲɟ 

ɝɪɚɮɢɱɟɫɤɚɹ ɫɪɟɞɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ LabVIEW ɫ ɦɨɞɭɥɟɦ LabVIEW FPGA. 

Ⱦɚɧɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɩɨɡɜɨɥɹɟɬ ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɉɅɂɋ ɛɟɡ ɡɧɚɧɢɹ VHDL ɢ 

Verilog, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɤɨɪɹɟɬ ɢ ɭɩɪɨɳɚɟɬ ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ. ɉɨɦɢɦɨ 

ɷɬɨɝɨ, ɪɟɤɨɧɮɢɝɭɪɢɪɭɟɦɵɟ ɦɨɞɭɥɢ ɢɦɟɸɬ ɜɫɬɪɨɟɧɧɵɣ Ⱥɐɉ ɧɚ ɤɚɠɞɵɣ ɤɚɧɚɥ, 

ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɢɬɶ ɫɜɨɸ ɱɚɫɬɨɬɭ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɢ ɫɨɡɞɚɬɶ ɧɚ 

ɤɚɠɞɨɦ ɤɚɧɚɥɟ ɧɟɡɚɜɢɫɢɦɭɸ ɫɢɫɬɟɦɭ ɡɚɩɭɫɤɚ ɢɡɦɟɪɟɧɢɣ. 

ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɫɩɢɫɨɤ ɨɫɧɨɜɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɭɫɬɪɨɣɫɬɜ R-ɫɟɪɢɢ: 

 ɨɫɧɚɳɟɧɵ ɉɅɂɋ, ɪɟɤɨɧɮɢɝɭɪɢɪɭɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɦɨɞɭɥɹ LabVIEW 

FPGA; 
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 ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɹɬɶ ɫɢɧɯɪɨɧɢɡɚɰɢɟɣ ɜɫɟɯ ɫɢɝɧɚɥɨɜ ɢ 

ɨɩɟɪɚɰɢɣ; 

 ɩɨɡɜɨɥɹɸɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɩɪɟɞɟɥɹɬɶ ɥɨɝɢɤɭ ɜɫɬɪɨɟɧɧɨɣ ɫɢɫɬɟɦɵ; 

 ɢɦɟɸɬ ɞɨ 160 ɰɢɮɪɨɜɵɯ ɥɢɧɢɣ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɤɨɧɮɢɝɭɪɢɪɭɟɦɵɟ ɤɚɤ 

ɜɯɨɞɧɵɟ, ɜɵɯɨɞɧɵɟ, ɫɱɟɬɱɢɤɢ/ɬɚɣɦɟɪɵ, ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɵɟ ɦɨɞɭɥɹɬɨɪɵ, 

ɜɯɨɞɵ ɷɧɤɨɞɟɪɚ ɢɥɢ ɫɨɛɫɬɜɟɧɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɢɧɬɟɪɮɟɣɫɵ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɭɥɹ NI PXI-7833R [13]: 

 ɫɟɦɟɣɫɬɜɨ Virtex-II; 

 8 ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ; 

 8 ɚɧɚɥɨɝɨɜɵɯ ɜɵɯɨɞɨɜ; 

 96 ɧɚɫɬɪɚɢɜɚɟɦɵɯ ɰɢɮɪɨɜɵɯ ɥɢɧɢɣ; 

 ɪɟɠɢɦɵ ɜɯɨɞɨɜ: DIFF, RSE, NRSE; 

 ɬɢɩ Ⱥɐɉ – ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ; 

 ɪɚɡɪɟɲɟɧɢɟ – 16 ɛɢɬ. 

 

1.5 ɋɩɨɫɨɛɵ ɢɡɦɟɪɟɧɢя ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

 

Ⱦɨɫɬɨɜɟɪɧɨɟ ɢɡɦɟɪɟɧɢɟ ɬɨɤɨɜ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɢ ɭɩɪɚɜɥɹɸɳɟɦ 

ɨɛɨɪɭɞɨɜɚɧɢɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɚɫɩɟɤɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɣ ɧɚɞёɠɧɨɫɬɢ ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɢɫɬɟɦ ɢ ɷɥɟɤɬɪɨɧɧɵɯ ɩɪɢɛɨɪɨɜ.  

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɞɨɜ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɨɞɧɚɤɨ ɜ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɬɪɢ: ɪɟɡɢɫɬɢɜɧɵɣ, ɧɚ ɨɫɧɨɜɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ (ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɜ ɰɟɩɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ) ɢ ɧɚ 

ɨɫɧɨɜɟ ɷɮɮɟɤɬɚ ɏɨɥɥɚ [3]. Ⱦɚɬɱɢɤɢ ɬɨɤɚ, ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɧɚ ɨɫɧɨɜɟ ɭɤɚɡɚɧɧɵɯ 

ɦɟɬɨɞɨɜ, ɢɦɟɸɬ ɫɜɨɢ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɨɛɥɚɫɬɶ 

ɢɯ ɩɪɢɦɟɧɟɧɢɹ.  

Ɋɟɡɢɫɬɢɜɧɵɟ ɞɚɬɱɢɤɢ – ɫɚɦɵɟ ɞɟɲɟɜɵɟ, ɥɢɧɟɣɧɵɟ ɢ ɬɨɱɧɵɟ. Ɉɞɧɚɤɨ ɢɦ 

ɩɪɢɫɭɳɢ ɩɨɬɟɪɢ, ɜɧɨɫɢɦɵɟ ɜ ɰɟɩɶ ɢɡɦɟɪɟɧɢɹ, ɨɬɫɭɬɫɬɜɢɟ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 

ɪɚɡɜɹɡɤɢ, ɨɝɪɚɧɢɱɟɧɢɟ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɚɦɨɪɚɡɨɝɪɟɜ ɢ ɬɟɪɦɨ-ɗȾɋ 
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ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ, ɫɧɢɠɚɸɳɢɟ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ. ɇɢɡɤɨɢɧɞɭɤɬɢɜɧɵɟ 

ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɪɟɡɢɫɬɨɪɵ ɫɭɳɟɫɬɜɟɧɧɨ ɞɨɪɨɠɟ, ɧɨ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɤɨɜ ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɦɟɝɚɝɟɪɰ. 

ɉɟɪɜɵɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɞɚɬɱɢɤɢ ɧɚ ɨɫɧɨɜɟ ɷɮɮɟɤɬɚ, ɨɬɤɪɵɬɨɝɨ ɜ 1897 ɝ. 

ɚɦɟɪɢɤɚɧɫɤɢɦ ɮɢɡɢɤɨɦ ɗɞɜɢɧɨɦ ɏɨɥɥɨɦ, ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɜ ɤɨɧɰɟ 1960-ɯ 

ɝɨɞɨɜ. ɒɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ ɞɚɬɱɢɤɨɜ ɞɨɥɝɨɟ ɜɪɟɦɹ ɫɞɟɪɠɢɜɚɥɨɫɶ ɢɡ-

ɡɚ ɜɵɫɨɤɨɣ ɢɯ ɫɬɨɢɦɨɫɬɢ. ɇɨ ɤ ɧɚɱɚɥɭ 1990-ɯ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɧɨɜɵɟ 

ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɢɥɢ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɱɟɟɤ ɏɨɥɥɚ ɢ ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦ ɧɚ ɢɯ ɨɫɧɨɜɟ. 

ɗɮɮɟɤɬ ɏɨɥɥɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɹɜɥɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɨɧɰɚɯ ɩɨɥɨɫɤɢ 

ɩɪɨɜɨɞɧɢɤɚ ɢɥɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɚ, ɩɨɦɟɳёɧɧɨɝɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɫɢɥɨɜɵɦ 

ɥɢɧɢɹɦ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ (ɫɦ. ɪɢɫɭɧɨɤ 8).  

 

 

Ɋɢɫɭɧɨɤ 8 — ȼɨɡɧɢɤɧɨɜɟɧɢɟ ɗȾɋ ɏɨɥɥɚ 

 

ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɟɡɢɫɬɢɜɧɵɦɢ ɞɚɬɱɢɤɚɦɢ ɬɨɤɚ, ɩɪɢɛɨɪɵ ɧɚ ɨɫɧɨɜɟ 

ɹɱɟɣɤɢ ɏɨɥɥɚ ɢɦɟɸɬ ɩɚɪɚɡɢɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɟɳɟɧɢɹ, ɛɨɥɟɟ ɭɡɤɢɣ ɱɚɫɬɨɬɧɵɣ 

ɞɢɚɩɚɡɨɧ, ɧɢɡɤɭɸ ɬɨɱɧɨɫɬɶ, ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ ɢ ɬɪɟɛɭɸɬ ɞɥɹ ɪɚɛɨɬɵ ɜɧɟɲɧɢɣ 

ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. 

Ⱦɚɬɱɢɤɢ ɧɚ ɛɚɡɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (ɌɌ) ɨɛɵɱɧɨ ɪɚɛɨɬɚɸɬ ɧɚ ɫɟɬɟɜɨɣ 

ɱɚɫɬɨɬɟ ɢ ɧɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɰɟɩɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ɂɯ ɫɬɨɢɦɨɫɬɶ 

ɩɪɟɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɩɪɢɛɨɪɨɜ ɧɚ ɨɫɧɨɜɟ ɷɮɮɟɤɬɚ ɏɨɥɥɚ. Ʉ ɩɪɟɢɦɭɳɟɫɬɜɚɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɞɚɬɱɢɤɨɜ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɨɬɫɭɬɫɬɜɢɟ ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ ɢ 
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ɧɚɩɪɹɠɟɧɢɹ ɫɦɟɳɟɧɢɹ ɩɪɢ ɧɭɥɟɜɨɦ ɬɨɤɟ, ɚ ɬɚɤɠɟ ɝɚɥɶɜɚɧɢɱɟɫɤɭɸ ɪɚɡɜɹɡɤɭ ɫ 

ɜɵɫɨɤɢɦ ɩɪɨɛɢɜɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɢ ɧɟ ɧɭɠɞɚɸɬɫɹ ɜ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ. ɇɟɞɨɫɬɚɬɤɨɦ ɌɌ ɹɜɥɹɟɬɫɹ ɧɚɫɵɳɟɧɢɟ 

ɫɟɪɞɟɱɧɢɤɚ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɩɟɪɜɢɱɧɨɦ ɬɨɤɟ ɩɨɫɬɨɹɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɪɚɬɢɦɨɣ ɞɟɝɪɚɞɚɰɢɢ ɬɨɱɧɨɫɬɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 

ɋɟɪɶɟɡɧɭɸ ɤɨɧɤɭɪɟɧɰɢɸ ɪɟɡɢɫɬɢɜɧɵɦ ɞɚɬɱɢɤɚɦ ɩɨ ɬɨɱɧɨɫɬɢ ɦɨɝɭɬ 

ɫɨɫɬɚɜɢɬɶ ɦɚɝɧɢɬɨɨɩɬɢɱɟɫɤɢɟ ɞɚɬɱɢɤɢ, ɜ ɤɨɬɨɪɵɯ ɢɡɦɟɪɹɟɦɵɣ ɬɨɤ 

ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɩɨɥɹɪɢɡɚɰɢɢ ɫɜɟɬɚ ɥɢɛɨ ɪɚɡɧɨɫɬɢ ɮɚɡ ɤɨɝɟɪɟɧɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ. 

Ɍɚɤɠɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɝɧɢɬɨɪɟɡɢɫɬɢɜɧɵɟ ɞɚɬɱɢɤɢ, ɤɨɬɨɪɵɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɨɱɧɨɫɬɶ ɢ ɥɢɧɟɣɧɨɫɬɶ ɞɨ 0,1…0,2% ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɩɟɪɟɦɟɧɧɵɯ 

ɬɨɤɨɜ ɞɨ 200 Ⱥ ɢ ɧɟ ɜɧɨɫɹɬ ɩɨɬɟɪɶ. 

ȼ ɤɚɱɟɫɬɜɟ ɞɚɬɱɢɤɨɜ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢ ɤɚɬɭɲɤɢ 

Ɋɨɝɨɜɫɤɨɝɨ (ɫɦ. ɪɢɫɭɧɨɤ 9). ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɷɬɢɯ ɞɚɬɱɢɤɨɜ ɨɫɧɨɜɚɧ ɧɚ 

ɢɡɦɟɪɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɪɨɜɨɞɹɳɟɣ ɪɚɦɤɢ, 

ɪɚɡɦɟɳɟɧɧɨɣ ɪɹɞɨɦ ɫ ɩɪɨɜɨɞɧɢɤɨɦ. 
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Ɋɢɫɭɧɨɤ 9 - ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɞɚɬɱɢɤɚ ɬɨɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɤɚɬɭɲɤɢ Ɋɨɝɨɜɫɤɨɝɨ 

 

Ƚɥɚɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɞɚɬɱɢɤɨɜ ɧɚ ɛɚɡɟ ɤɚɬɭɲɤɢ Ɋɨɝɨɜɫɤɨɝɨ ɹɜɥɹɟɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞёɠɧɨɣ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 

ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɌɌ ɷɬɢ 

ɞɚɬɱɢɤɢ ɤɨɦɩɚɤɬɧɟɟ, ɥɟɝɱɟ, ɞɟɲɟɜɥɟ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɲɢɪɨɤɭɸ ɩɨɥɨɫɭ ɱɚɫɬɨɬ ɢ, 

ɩɨɫɤɨɥɶɤɭ ɫɟɪɞɟɱɧɢɤ ɨɬɫɭɬɫɬɜɭɟɬ, ɧɟ ɧɚɫɵɳɚɸɬɫɹ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ. 

 

1.6 Ɍɨɤɨɢɡɦɟɪɢɬɟɥɶɧɵɣ ɲɭɧɬ 

 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɲɭɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɩɪɨɫɬɨɣ ɪɟɡɢɫɬɨɪ, ɤɨɬɨɪɵɣ 

ɢɦɟɟɬ ɦɚɥɟɧɶɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɬ.ɟ. ɧɢɡɤɨɨɦɧɵɣ ɪɟɡɢɫɬɨɪ. Ɍɚɤɠɟ ɲɭɧɬ 

ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɟɣɲɢɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɫɢɥɵ ɬɨɤɚ ɜ ɧɚɩɪɹɠɟɧɢɟ. ɇɢɠɟ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ (ɫɦ. ɪɢɫɭɧɨɤ 10) ɢ ɨɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɲɭɧɬɚ. 

 

 

Ɋɢɫɭɧɨɤ 10 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɲɭɧɬɚ 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɫɯɟɦɵ, ɬɨɤ ɬɟɱɟɬ ɢɡ ɬɨɱɤɢ Ⱥ ɜ ɬɨɱɤɭ Ȼ. ɇɚ ɫɜɨɟɦ ɩɭɬɢ ɨɧ 

ɜɫɬɪɟɱɚɟɬ ɲɭɧɬ ɢ, ɬɚɤ ɤɚɤ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɲɭɧɬɚ ɨɱɟɧɶ ɦɚɥɟɧɶɤɨɟ, ɬɨ ɩɨɱɬɢ 

ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨ ɬɟɱɟɬ ɱɟɪɟɡ ɧɟɝɨ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɲɭɧɬɚ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ, 

ɚ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɭɧɬɟ ɦɨɠɧɨ ɭɡɧɚɬɶ, ɡɚɦɟɪɢɜ ɜɨɥɶɬɦɟɬɪɨɦ, ɤɚɤ ɛɵɥɨ 

ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ ɜɵɲɟ. ɂɫɯɨɞɹ ɢɡ ɬɟɯ ɞɚɧɧɵɯ, ɱɬɨ ɦɵ ɢɦɟɟɦ, ɩɪɢɦɟɧɢɜ 

ɡɚɤɨɧ Ɉɦɚ, ɦɵ ɞɟɥɚɟɦ ɜɵɜɨɞ: ɩɨɤɚɡɚɧɢɹ ɧɚ ɜɨɥɶɬɦɟɬɪɟ ɛɭɞɭɬ ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ 

ɛɨɥɶɲɚɹ ɫɢɥɚ ɬɨɤɚ ɛɭɞɟɬ ɩɪɨɬɟɤɚɬɶ ɱɟɪɟɡ ɲɭɧɬ. 
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ɇɚ ɩɪɚɤɬɢɤɟ ɠɟ, ɜɦɟɫɬɨ ɜɨɥɶɬɦɟɬɪɨɜ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɦɵɲɥɟɧɧɵɟ 

ɚɦɩɟɪɦɟɬɪɵ, ɲɤɚɥɵ ɤɨɬɨɪɵɯ ɩɪɨɝɪɚɞɭɢɪɨɜɚɧɵ ɫ ɪɚɫɱɟɬɨɦ ɩɨ ɡɚɤɨɧɭ Ɉɦɚ. 
 

2 Ⱥɩɩɚɪɚɬɧɚя ɪɟɚɥɢɡɚɰɢя 

 

Ⱥɩɩɚɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ ɫɢɫɬɟɦɵ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ: 

ɩɨɞɫɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. ɋɬɪɭɤɬɭɪɚ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 11. 

 

 

Ɋɢɫɭɧɨɤ 11 – ɋɬɪɭɤɬɭɪɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ 

 

ɋɚɦɚ ɠɟ ɩɨɞɫɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢɦɟɟɬ ɫɬɪɭɤɬɭɪɭ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɢɠɟ (ɫɦ. ɪɢɫɭɧɨɤ 12). 

 

 

Ɋɢɫɭɧɨɤ 12 – Ⱥɩɩɚɪɚɬɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɨɞɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 
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ɇɚ ɜɯɨɞ ɞɚɬɱɢɤɚ ɩɨɫɬɭɩɚɟɬ ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ (AC), ɡɚɦɟɪɹɟɬɫɹ ɢ 

ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɧɚɩɪɹɠɟɧɢɟ. Ⱦɚɥɟɟ ɧɚɩɪɹɠɟɧɢɟ (U) ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɯɨɞ Ⱥɐɉ ɞɥɹ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɰɢɮɪɨɜɭɸ ɜɟɥɢɱɢɧɭ. Ɂɚɬɟɦ ɫ ɰɢɮɪɨɜɨɝɨ ɜɵɯɨɞɚ (DO) Ⱥɐɉ 

ɭɠɟ ɩɪɟɨɛɪɚɡɨɜɚɧɧɚɹ ɜɟɥɢɱɢɧɚ ɩɨɫɬɭɩɚɟɬ ɜ ɫɢɫɬɟɦɭ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ (ɋɈȾ). 

ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɜɟɫɶ ɧɟɨɛɯɨɞɢɦɵɣ ɧɚɛɨɪ ɞɚɧɧɵɯ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɢɧɬɟɪɮɟɣɫ 

ɩɨɥɶɡɨɜɚɬɟɥɹ (ɂɉ), ɝɞɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɧɚɝɥɹɞɧɨ ɭɜɢɞɟɬɶ ɡɚɦɟɪɟɧɧɭɸ 

ɞɚɬɱɢɤɨɦ ɜɟɥɢɱɢɧɭ. ȼ ɤɚɱɟɫɬɜɟ Ⱥɐɉ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɫɬɪɨɟɧɧɵɣ Ⱥɐɉ ɦɨɞɭɥɶ 

ɩɥɚɬɮɨɪɦɵ PXI. 

 

2.1 Ⱦɚɬɱɢɤɢ ɬɨɤɚ 

 

2.1.1 Allegro ACS712 

 

Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɪɚɧɟɟ, ɢɡɦɟɪɟɧɢɟ ɬɨɤɚ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɜɚɠɧɵɦ ɚɫɩɟɤɬɨɦ 

ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɣ ɧɚɞёɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɢɫɬɟɦ ɢ 

ɷɥɟɤɬɪɨɧɧɵɯ ɩɪɢɛɨɪɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦ ɤɨɦɩɥɟɤɫɟ 

ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɚɬɱɢɤɢ ɬɨɤɚ Allegro ACS, ɪɟɚɥɢɡɨɜɚɧɧɵɟ 

ɧɚ ɨɫɧɨɜɟ ɂɋ ɞɚɬɱɢɤɨɜ ɏɨɥɥɚ ɫɨ ɫɬɚɛɢɥɢɡɚɰɢɟɣ ɩɪɟɪɵɜɚɧɢɟɦ [2]. 

ɋɬɚɛɢɥɢɡɚɰɢɹ ɩɪɟɪɵɜɚɧɢɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɟɪɢɨɞɢɱɟɫɤɨɦ (ɫ ɱɚɫɬɨɬɨɣ 170 ɤȽɰ) 

ɩɟɪɟɤɥɸɱɟɧɢɢ ɤɜɚɞɪɚɬɭɪɧɵɯ ɜɵɜɨɞɨɜ ɹɱɟɣɤɢ ɏɨɥɥɚ. Ⱦɚɬɱɢɤɢ ɬɨɤɚ ɷɬɨɣ ɫɟɪɢɢ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɢɧɬɟɝɪɚɥɶɧɭɸ ɫɯɟɦɭ (ɫɦ. ɪɢɫɭɧɨɤ 13) ɢ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ ɬɨɤ ±50 Ⱥ, ±75 Ⱥ, ±100 Ⱥ; 

 ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ Uɢɩ = 5…16ȼ; 

 ɩɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ 7 ɦȺ (ɦɚɤɫ. 10 ɦȺ); 

 ɜɵɯɨɞ ɩɨ ɧɚɩɪɹɠɟɧɢɸ; 
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 ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɜɯɨɞɧɨɦɭ ɬɨɤɭ: Iɪɚɛ = 0Ⱥ, Uɜɵɯ 

= 0.5 Uɢɩ ; 

 ɜɧɭɬɪɟɧɧɟ ɩɪɨɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 130 ɦɤɈɦ; 

 ɞɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɱɚɫɬɨɬ ɞɨ 13 ɤȽɰ; 

 ɧɚɩɪɹɠɟɧɢɟ ɢɡɨɥɹɰɢɢ 3 ɤȼ; 

 ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ -20…+85C; 

 ɦɚɥɵɟ ɝɚɛɚɪɢɬɵ. 

 

 

Ɋɢɫɭɧɨɤ 13 – Ⱦɚɬɱɢɤ ɬɨɤɚ Allegro ACS712 

 

ɇɚ ɪɢɫɭɧɤɟ 14 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɞɚɬɱɢɤɚ Allegro ASC712. 

 

 

Ɋɢɫɭɧɨɤ 14 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɞɚɬɱɢɤɚ Allegro ACS712 
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ȼɨɡɦɨɠɧɨ ɪɚɛɨɬɚ ɞɚɬɱɢɤɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɫɢɥɢɬɟɥɹ 

ɩɪɢ ɬɨɤɟ ɧɚɝɪɭɡɤɢ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟɣ ɧɨɦɢɧɚɥɶɧɨɝɨ. ɍɱɢɬɵɜɚɹ, ɱɬɨ 

ɦɢɤɪɨɫɯɟɦɚ ɞɚɬɱɢɤɚ ɬɨɤɚ ACS712 ɢɦɟɟɬ ɤɨɦɩɚɤɬɧɵɣ, ɧɢɡɤɨɩɪɨɮɢɥɶɧɵɣ 

ɤɨɪɩɭɫ, ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ ɜɟɫɶɦɚ ɩɟɪɫɩɟɤɬɢɜɧɨ ɜ ɧɟɞɨɪɨɝɢɯ ɦɚɥɨɝɚɛɚɪɢɬɧɵɯ 

ɩɪɢɥɨɠɟɧɢɹɯ. 

 

2.1.2 MAX4072 

 

Ⱥɥɶɬɟɪɧɚɬɢɜɨɣ ɞɚɬɱɢɤɚɦ ɬɨɤɚ Allegro ACS ɹɜɥɹɟɬɫɹ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɣ 

ɬɨɤɨɢɡɦɟɪɢɬɟɥɶɧɵɣ ɭɫɢɥɢɬɟɥɶ MAX4072 (ɫɦ. ɪɢɫɭɧɨɤ 15). ɏɨɪɨɲɨ ɩɨɞɯɨɞɢɬ 

ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɡɚɪɹɞɚ ɢ ɬɨɤɨɜ ɪɚɡɪɹɞɚ ɛɚɬɚɪɟɣ ɜ ɩɨɪɬɚɬɢɜɧɵɯ 

ɭɫɬɪɨɣɫɬɜɚɯ. Ⱦɚɧɧɚɹ ɢɧɬɟɝɪɚɥɶɧɚɹ ɫɯɟɦɚ (ɂɋ) ɨɛɥɚɞɚɟɬ ɲɢɪɨɤɢɦ (ɞɨ 24 ȼ) 

ɞɢɚɩɚɡɨɧɨɦ ɧɚɩɪɹɠɟɧɢɣ ɜɯɨɞɧɵɯ ɫɢɧɮɚɡɧɵɯ ɫɢɝɧɚɥɨɜ, ɧɢɡɤɢɦ ɩɨɬɪɟɛɥɹɟɦɵɦ 

ɬɨɤɨɦ, ɢ ɫɭɦɦɚɪɧɨɣ ɜɵɯɨɞɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ, ɫɨɫɬɚɜɥɹɸɳɟɣ ɦɟɧɟɟ 1.5% [10]. 

ȼ ɞɚɧɧɨɣ ɂɋ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɟɰɢɡɢɨɧɧɵɣ ɭɪɨɜɟɧɶ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ 

ɬɨɤɨɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫɢɝɧɚɥɚ ɛɥɚɝɨɞɚɪɹ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɲɢɪɨɤɨɝɨ ɞɢɚɩɚɡɨɧɚ 

ɜɯɨɞɧɨɝɨ ɫɢɧɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɨɬ 1.35ȼ ɞɨ 24ȼ) ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ 15 – Ɍɨɤɨɢɡɦɟɪɢɬɟɥɶɧɵɣ ɭɫɢɥɢɬɟɥɶ MAX4072 

 

ɇɚ ɪɢɫɭɧɤɚɯ ɧɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɜɤɥɸɱɟɧɢɹ (ɫɦ. ɪɢɫɭɧɨɤ 16) ɢ 

ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɜɨɞɨɜ ɞɚɧɧɨɝɨ ɭɫɢɥɢɬɟɥɹ (ɫɦ. ɪɢɫɭɧɨɤ 17). 

 

Ɋɢɫɭɧɨɤ 16 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ 

 

 

Ɋɢɫɭɧɨɤ 17 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɜɵɜɨɞɨɜ 

 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɢɛɤɨɫɬɢ, ɜɧɟɲɧɢɣ ɬɨɤɨɢɡɦɟɪɢɬɟɥɶɧɵɣ 

ɪɟɡɢɫɬɨɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɚɩɩɚɪɚɬɧɨ-ɜɵɛɢɪɚɟɦɵɦ ɭɪɨɜɧɟɦ ɭɫɢɥɟɧɢɹ 

50 ȼ/ȼ, ɢɥɢ 100 ȼ/ȼ, ɫ ɩɨɦɨɳɶɸ ɥɨɝɢɱɟɫɤɨɝɨ ɜɯɨɞɚ ɭɩɪɚɜɥɟɧɢɹ 

Ɍɚɤ ɤɚɤ MAX4072 ɧɟ ɢɦɟɟɬ ɜɫɬɪɨɟɧɧɨɝɨ ɲɭɧɬɚ, ɬɨ ɜɫɬɚɟɬ ɜɨɩɪɨɫ ɨ ɜɵɛɨɪɟ 

ɜɧɟɲɧɟɝɨ ɲɭɧɬɚ. 

ɇɟɨɛɯɨɞɢɦɵɣ ɧɢɡɤɨɨɦɧɵɣ ɪɟɡɢɫɬɨɪ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɢɧɫɬɪɭɤɰɢɢ 

ɫɩɟɰɢɮɢɤɚɰɢɢ ɭɫɬɪɨɣɫɬɜɚ (ɫɦ. ɪɢɫɭɧɨɤ 18). 
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Ɋɢɫɭɧɨɤ 18 – Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɜɵɛɨɪɭ ɡɧɚɱɟɧɢɣ ɤɨɦɩɨɧɟɧɬɨɜ MAX4072 

 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɢɡɦɟɪɹɟɦɵɣ ɬɨɤ ɧɟ ɛɭɞɟɬ ɩɪɟɜɵɲɚɬɶ 1.5 Ⱥ. Ȼɥɢɠɚɣɲɟɟ 

ɡɧɚɱɟɧɢɟ ɤ ɧɚɲɟɦɭ ɛɭɞɟɬ 2.5 Ⱥ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ ɪɟɡɢɫɬɨɪ 

ɫ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɪɚɜɧɵɦ 20 ɦɈɦ. Ɍɚɤɠɟ ɧɭɠɧɨ ɭɱɟɫɬɶ ɦɨɳɧɨɫɬɶ ɪɟɡɢɫɬɨɪɚ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɚɧɧɨɣ ɮɨɪɦɭɥɨɣ: 

       (3) 

 

ȼɵɱɢɫɥɢɜ ɦɨɳɧɨɫɬɶ ɞɥɹ ɧɚɲɢɯ ɞɚɧɧɵɯ, ɦɵ ɩɨɥɭɱɚɟɦ ɜɟɥɢɱɢɧɭ ɪɚɜɧɭɸ 

0.045 ȼɬ. ȼ ɢɬɨɝɟ ɜ ɤɚɱɟɫɬɜɟ ɬɚɤɨɝɨ ɪɟɡɢɫɬɨɪɚ ɛɵɥ ɜɵɛɪɚɧ ɬɨɤɨɱɭɜɫɬɜɢɬɟɥɶɧɵɣ 

ɪɟɡɢɫɬɨɪ LVM06FTR020E-TR ɫ ɦɨɳɧɨɫɬɶɸ 0.125 ȼɬ ɢ ɬɨɱɧɨɫɬɶɸ 1%.  

 

2.2 ɋɯɟɦɚ ɩɨɞɫɢɫɬɟɦɵ 
 

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɵɥɨ ɫɨɛɪɚɧɨ 2 ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɵ: ɩɟɪɜɚɹ ɫɯɟɦɚ 

ɪɟɚɥɢɡɨɜɚɧɚ ɧɚ ɞɚɬɱɢɤɟ ɬɨɤɚ Allegro ACS712 ɫ ɜɫɬɪɨɟɧɧɵɦ ɲɭɧɬɨɦ, ɜɬɨɪɚɹ 

ɫɯɟɦɚ – ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɨɤɨɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɭɫɢɥɢɬɟɥɹ MAX4072 ɢ ɜɧɟɲɧɟɝɨ 

ɲɭɧɬɚ. ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɞɥɹ ɨɛɟɢɯ ɫɯɟɦ ɪɚɜɧɨ 5 ȼ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫ ɞɚɬɱɢɤɨɦ ɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ 

ɧɚ ɪɢɫɭɧɤɟ 19. ȼ ɟё ɨɫɧɨɜɟ ɥɟɠɚɬ 6 ɞɚɬɱɢɤɨɜ ɬɨɤɚ Allegro ACS712. 
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Ɋɢɫɭɧɨɤ 19 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɞɫɢɫɬɟɦɵ 

ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚ ɨɫɧɨɜɟ Allegro ACS712 

 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɯɟɦɵ, ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɧɚ MAX4072, ɢɞɟɧɬɢɱɟɧ ɩɟɪɜɨɣ 

ɫɯɟɦɟ, ɧɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɟɫɬɶ ɬɨɤɨɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɢɥɢɬɟɥɟɣ MAX4072 ɫ 

ɲɟɫɬɶɸ ɧɢɡɤɨɨɦɧɵɦɢ ɪɟɡɢɫɬɨɪɚɦɢ 13FR020E-B, ɜɵɛɪɚɧɧɵɦɢ ɪɚɧɟɟ ɜ ɪɨɥɢ 

ɜɧɟɲɧɢɯ ɲɭɧɬɨɜ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɞɚɧɧɨɣ ɫɯɟɦɚ ɩɨɞɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 20. 
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Ɋɢɫɭɧɨɤ 20 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɞɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚ ɨɫɧɨɜɟ MAX4072 

 

2.3 Ʉɨɪɩɭɫ ɩɨɞɫɢɫɬɟɦɵ 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɭɦɟɧɶɲɟɧɢɹ ɜɥɢɹɧɢɣ ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ 

ɧɚ ɚɩɩɚɪɚɬɧɭɸ ɱɚɫɬɶ ɩɨɞɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɩɨɦɟɫɬɢɬɶ ɫɨɛɪɚɧɧɭɸ 

ɩɨɞɫɢɫɬɟɦɭ ɜ ɤɨɪɩɭɫ. 



28 
 

Ɍɚɤɠɟ ɧɟɦɚɥɨɜɚɠɧɵɦ ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɩɨɥɶɡɨɜɚɬɟɥɹ. ɇɨ ɬɚɤ ɤɚɤ ɜ ɩɨɞɫɢɫɬɟɦɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɨɟ 

ɧɚɩɪɹɠɟɧɢɟ, ɬɨ ɩɨɪɚɠɟɧɢɟ, ɫɩɨɫɨɛɧɨɟ ɧɚɧɟɫɬɢ ɩɨɥɶɡɨɜɚɬɟɥɸ ɭɜɟɱɶɹ, 

ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɧɟɜɨɡɦɨɠɧɨ. 

ɂɡ ɫɤɚɡɚɧɧɨɝɨ ɜɵɲɟ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ 

ɤɨɪɩɭɫɚ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɚ ɦɢɤɪɨɫɯɟɦɵ ɨɬ ɧɚɪɭɲɟɧɢɹ ɟё ɰɟɥɨɫɬɧɨɫɬɢ. 

 ȼ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɤɨɪɩɭɫɚ ɛɵɥ ɜɵɛɪɚɧ ABS-ɩɥɚɫɬɢɤ. Ⱦɚɧɧɵɣ 

ɦɚɬɟɪɢɚɥ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɭɞɚɪɨɩɪɨɱɧɨɫɬɢ ɢ ɜɵɫɨɤɢɦɢ 

ɩɨɤɚɡɚɬɟɥɹɦɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ. ȺȻɋ-ɩɥɚɫɬɢɤ ɦɨɠɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɬ -40C ɞɨ +90C, ɱɬɨ ɛɨɥɟɟ ɱɟɦ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɧɚɲɟɣ ɫɯɟɦɵ. 

ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɫɩɢɫɨɤ ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ [14]: 

 ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɩɪɨɱɧɨɫɬɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɷɥɚɫɬɢɱɧɨɫɬɶɸ; 

 ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɩɪɢ ɭɫɥɨɜɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɟɡ ɜɨɡɞɟɣɫɬɜɢɹ 

ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɯ ɥɭɱɟɣ; 

 ɜɵɫɨɤɚɹ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɸ ɦɨɸɳɢɯ ɫɪɟɞɫɬɜ ɢ ɳɟɥɨɱɧɵɯ 

ɫɨɫɬɚɜɨɜ; 

 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɜɥɚɝɢ, ɤɢɫɥɨɬ ɢ ɦɚɫɟɥ; 

 ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɦɚɬɟɪɢɚɥ ɧɟ ɬɨɤɫɢɱɟɧ; 

 ɩɨɥɧɚɹ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɹ. 

Ɋɚɡɦɟɪ ɤɨɪɩɭɫɚ: ɞɥɢɧɚ – 100 ɦɦ, ɲɢɪɢɧɚ – 70 ɦɦ, ɜɵɫɨɬɚ – 7 ɦɦ. 

 ɉɪɟɞɩɨɥɚɝɚɟɦɵɣ ɜɧɟɲɧɢɣ ɜɢɞ ɤɨɪɩɭɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ 3D-ɦɨɞɟɥɢ ɧɚ 

ɪɢɫɭɧɤɟ 21 ɢ ɧɚ ɪɢɫɭɧɤɟ 22. 
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Ɋɢɫɭɧɨɤ 21 – 3D-ɦɨɞɟɥɶ ɤɨɪɩɭɫɚ ɩɨɞɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
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Ɋɢɫɭɧɨɤ 22 - 3D-ɦɨɞɟɥɶ ɤɨɪɩɭɫɚ ɩɨɞɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ 

ɨɬɨɛɪɚɠɟɧɢɟɦ ɤɚɪɤɚɫɚ 

 

 ɇɚ ɛɨɤɨɜɨɣ ɩɚɧɟɥɢ ɤɨɪɩɭɫɚ ɪɚɫɩɨɥɨɠɟɧɨ ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɩɪɨɜɨɞɨɜ. ɇɚ 

ɨɛɟɢɯ ɛɨɤɨɜɵɯ ɫɬɟɧɤɚɯ ɜ ɜɟɪɯɧɢɯ ɢɯ ɱɚɫɬɹɯ ɪɚɫɩɨɥɨɠɟɧɵ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ 

ɨɬɜɟɪɫɬɢɹ. ɉɟɱɚɬɧɚɹ ɩɥɚɬɚ ɤɪɟɩɢɬɫɹ ɧɚ ɲɟɫɬɶ ɫɬɨɟɤ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ. ɋɜɟɪɯɭ 

ɡɚɤɪɵɜɚɟɬɫɹ ɤɪɵɲɤɨɣ ɢ ɡɚɤɪɟɩɥɹɟɬɫɹ ɱɟɬɵɪɶɦɹ ɲɭɪɭɩɚɦɢ. ɑɟɪɬɟɠɢ ɞɥɹ ɨɛɟɢɯ 

ɞɟɬɚɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɢ Ȼ. 
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3 ɉɪɨɝɪɚɦɦɧɚя ɪɟɚɥɢɡɚɰɢя  

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɣ ɱɚɫɬɢ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ LabVIEW 8.6 ɫ ɦɨɞɭɥɟɦ LabVIEW FPGA. ɋɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ 

ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 23. 

 

 

Ɋɢɫɭɧɨɤ 23 – ɋɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ ɜ LabVIEW 

 

ȼ ɩɪɨɟɤɬɟ ɧɚɯɨɞɹɬɫɹ ɞɜɚ ɭɫɬɪɨɣɫɬɜɚ: «My Computer» - ɤɨɦɩɶɸɬɟɪ, ɧɚ 

ɤɨɬɨɪɨɦ ɡɚɩɭɳɟɧ LabVIEW, «PXI» - ɩɥɚɬɮɨɪɦɚ NI PXI, ɤɨɬɨɪɚɹ ɩɨɞɤɥɸɱɟɧ ɤ 

ɤɨɦɩɶɸɬɟɪɭ ɢ ɞɨɛɚɜɥɟɧɚ ɜ LabVIEW. Host_Main.vi – ɮɚɣɥ ɫ ɩɪɨɝɪɚɦɦɨɣ 

ɜɢɪɬɭɚɥɶɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ (ɩɨɞɫɢɫɬɟɦɵ). FPGA Target – ɪɟɤɨɧɮɢɝɭɪɢɪɟɦɵɣ 

ɦɨɞɭɥɶ ɜɜɨɞɚ/ɜɵɜɨɞɚ NI PXI-7833R, ɩɨɞɤɥɸɱɟɧɧɵɣ ɤ PXI ɢ ɭɤɚɡɚɧɧɵɣ ɜ 

ɤɚɱɟɫɬɜɟ ɭɫɬɪɨɣɫɬɜɚ FPGA.  
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3.1 ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢя ɩɨɞɫɢɫɬɟɦɨɣ  

 

Ɍɚɤ ɤɚɤ ɫɨɫɬɨɹɧɢɟ ɧɚɲɟɣ ɩɨɞɫɢɫɬɟɦɵ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɧɚ ɉɄ 

ɩɨɥɶɡɨɜɚɬɟɥɹ, ɬɨ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɟɣ ɧɭɠɧɚ ɩɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɢ ɦɨɧɢɬɨɪɢɧɝɚ. 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɟɱɧɚɹ ɥɢɰɟɜɚɹ ɩɚɧɟɥɶ ɩɪɨɝɪɚɦɦɵ ɦɨɧɢɬɨɪɢɧɝɚ 

ɩɨɞɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ (ɫɦ. ɪɢɫɭɧɨɤ 24). 

 

 

Ɋɢɫɭɧɨɤ 24 - Ʌɢɰɟɜɚɹ ɩɚɧɟɥɶ ɩɪɨɝɪɚɦɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɞɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

 

ɇɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɦɵ ɦɨɠɟɦ ɭɜɢɞɟɬɶ: ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ 

ɬɨɤɚ ɤɚɠɞɨɣ ɮɚɡɵ, ɢɧɞɢɤɚɬɨɪ ɫɬɚɬɭɫɚ ɪɚɛɨɬɵ ɩɨɞɫɢɫɬɟɦɵ, ɤɧɨɩɤɚ ɚɤɬɢɜɚɰɢɢ 

ɩɨɞɫɢɫɬɟɦɵ ɢ ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɞɥɹ ɤɚɠɞɨɣ ɮɚɡɵ. 

Ⱦɥɹ ɨɬɥɚɞɤɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɜɵɜɟɞɟɧɵ ɲɟɫɬɶ ɝɪɚɮɢɤɨɜ ɞɥɹ ɤɚɠɞɨɝɨ 

ɞɚɬɱɢɤɚ ɬɨɤɚ (ɫɦ. ɪɢɫɭɧɨɤ 25). ɇɚ ɞɚɧɧɵɯ ɝɪɚɮɢɤɚɯ ɨɬɨɛɪɚɠɚɸɬɫɹ ɫɢɧɭɫɨɢɞɵ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɛɟɡ ɨɛɪɚɛɨɬɤɢ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. 
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Ɋɢɫɭɧɨɤ 25 – Ʌɢɰɟɜɚɹ ɩɚɧɟɥɶ ɨɬɥɚɞɨɱɧɨɣ ɱɚɫɬɢ ɩɪɨɝɪɚɦɦɵ ɦɨɧɢɬɨɪɢɧɝɚ 

ɩɨɞɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

 

ɉɪɟɨɛɪɚɡɨɜɚɧɧɵɟ ɜɟɥɢɱɢɧɵ ɫ ɞɚɬɱɢɤɨɜ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɫɬɪɟɥɨɱɧɨɦ 

ɞɚɬɱɢɤɟ ɧɚɞ ɝɪɚɮɢɤɚɦɢ, ɪɹɞɨɦ ɫ ɞɚɬɱɢɤɨɦ ɪɚɫɩɨɥɨɠɟɧ ɢɧɞɢɤɚɬɨɪ ɜɵɜɨɞɚ 

ɱɢɫɥɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɤɭɳɟɝɨ ɬɨɤɚ. 
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ɉɪɨɝɪɚɦɦɧɚɹ ɱɚɫɬɶ (ɛɥɨɤ-ɞɢɚɝɪɚɦɦɚ) ɞɚɧɧɨɣ ɩɚɧɟɥɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɫɢɫɬɟɦɭ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɨɩɢɫɚɧɧɭɸ ɞɚɥɟɟ. 

 

3.2 ɋɢɫɬɟɦɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 

 

ɋɢɫɬɟɦɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɨɣ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ 

(ɢɧɬɟɪɮɟɣɫɚ ɩɨɥɶɡɨɜɚɬɟɥɹ) ɢ ɨɬɜɟɱɚɟɬ ɡɚ ɩɨɥɭɱɟɧɢɟ ɢ ɨɛɪɚɛɨɬɤɭ ɩɨɫɬɭɩɢɜɲɢɯ 

ɧɚ ɧɟɟ ɫ Ⱥɐɉ ɞɚɧɧɵɯ. Ⱦɚɥɟɟ ɨɛɪɚɛɨɬɚɧɧɵɟ ɞɚɧɧɵɟ ɜɵɜɨɞɹɬɫɹ ɧɚ ɂɉ. 

Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɪɚɧɟɟ, ɜ ɋɈȾ ɩɪɢɫɭɬɫɬɜɭɟɬ ɱɚɫɬɶ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɵ ɞɥɹ 

ɨɬɥɚɞɤɢ ɬɨɱɧɨɫɬɢ ɞɚɬɱɢɤɨɜ ɩɨɞɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. ɇɚ 

ɪɢɫɭɧɤɟ 26 ɩɪɟɞɫɬɚɜɥɟɧɚ ɱɚɫɬɶ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɵ ɋɈȾ, ɨɬɜɟɱɚɸɳɚɹ ɡɚ ɜɵɜɨɞ 

ɩɨɥɭɱɟɧɧɵɯ ɫ NI PXI-7833R ɞɚɧɧɵɯ ɧɚ ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ ɛɟɡ ɨɛɪɚɛɨɬɤɢ, 

ɬɨ ɟɫɬɶ ɜɵɜɨɞ ɝɪɚɮɢɤɨɜ ɫ ɲɟɫɬɢ ɞɚɬɱɢɤɨɜ ɬɨɤɚ. ɇɚ ɪɢɫɭɧɤɟ 27 ɩɨɤɚɡɚɧɚ ɱɚɫɬɶ, 

ɨɬɜɟɱɚɸɳɚɹ ɡɚ ɜɵɱɢɫɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫ ɲɟɫɬɢ ɞɚɬɱɢɤɨɜ 

ɬɨɤɚ. 
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Ɋɢɫɭɧɨɤ 26 – ɍɱɚɫɬɨɤ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɵ ɋɈȾ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɜɵɜɨɞ ɞɚɧɧɵɯ ɫ NI 

PXI-7833R 
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Ɋɢɫɭɧɨɤ 27 – ɍɱɚɫɬɨɤ ɛɥɨɤ-ɞɢɚɝɪɚɦɦɵ, ɜɵɩɨɥɧɹɸɳɢɣ ɜɵɱɢɫɥɟɧɢɟ ɫɪɟɞɧɟɝɨ 

ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɢɥɵ ɬɨɤɚ ɨɛɦɨɬɨɤ 

 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ ɡɧɚɱɟɧɢɣ, ɩɪɢɯɨɞɹɳɢɯ ɫ ɜɵɯɨɞɚ Ⱥɐɉ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɚɥɝɨɪɢɬɦɭ, ɭɤɚɡɚɧɧɨɦɭ ɞɚɥɟɟ. Ⱦɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɡɚ ɨɫɧɨɜɭ ɜɡɹɬ 

ɞɚɬɱɢɤ Allegro ACS712. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɭɠɧɚ ɮɨɪɦɭɥɚ ɜɵɯɨɞɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɞɚɬɱɢɤɚ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ: 

 

,                 . (4) 

 

ɑɢɫɥɨ 0.185 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɞɚɬɱɢɤɚ Allegro ACS712 ɢ 

ɢɡɦɟɪɹɟɬɫɹ ɜ ɦȼ/Ⱥ. Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɰɟɧɭ ɞɟɥɟɧɢɹ Ⱥɐɉ ɢ 

ɭɦɧɨɠɢɬɶ ɧɚ ɩɨɥɭɱɟɧɧɨɣ ɫ ɜɵɯɨɞɚ Ⱥɐɉ ɡɧɚɱɟɧɢɟ: 
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                       , (5) 

 

ɝɞɟ Vref  – ɨɩɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Ⱥɐɉ; 

Vɜɵɯ – ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫ Ⱥɐɉ ɞɨ ɭɱɟɬɚ ɰɟɧɵ ɞɟɥɟɧɢɹ; 

Vɜɵɯ2 – ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫ Ⱥɐɉ ɫ ɭɱɟɬɚ ɰɟɧɵ ɞɟɥɟɧɢɹ; 

216 – ɪɚɡɪɹɞɧɨɫɬɶ Ⱥɐɉ. 

ɂ ɡɚɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɜɟɫɬɢ ɧɚɩɪɹɠɟɧɢɟ ɜ ɚɦɩɟɪɵ, ɬɨ ɟɫɬɶ ɭɡɧɚɬɶ 

ɡɧɚɱɟɧɢɟ ɢɡɦɟɪɟɧɧɨɝɨ ɬɨɤɚ: 

                     . (6) 
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ɁȺɄɅɘЧȿɇɂȿ 
 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɪɟɲɟɧɵ ɜɫɟ ɩɨɫɬɚɜɥɟɧɧɵɟ 

ɡɚɞɚɱɢ, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɨɫɬɢɝɧɭɬɚ ɰɟɥɶ ɪɚɛɨɬɵ, ɚ ɢɦɟɧɧɨ – ɪɚɡɪɚɛɨɬɚɧɚ 

ɩɨɞɫɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. 

 Ȼɵɥ ɩɨɥɭɱɟɧ ɧɟɨɛɯɨɞɢɦɵɣ ɤɨɦɩɥɟɤɫ ɡɧɚɧɢɣ ɞɥɹ ɪɚɛɨɬɵ ɫ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɟɰɢɡɢɨɧɧɵɦ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ, ɢ ɟɝɨ 

ɫɨɫɬɚɜɥɹɸɳɢɦɢ. Ɍɚɤɠɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɡɧɚɧɢɹ ɨ ɪɚɛɨɬɟ ɢɧɞɭɤɬɨɪɧɨɝɨ 

ɞɜɢɝɚɬɟɥɹ ɞɜɨɣɧɨɝɨ ɩɢɬɚɧɢɹ ɢ ɨ ɫɩɨɫɨɛɚɯ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ. Ɋɚɡɪɚɛɨɬɚɧɵ ɞɜɚ 

ɜɚɪɢɚɧɬɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɧɚ ɪɚɡɧɵɯ ɤɨɦɩɨɧɟɧɬɚɯ, ɩɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɢɯ 

ɬɨɱɧɨɫɬɢ. Ɍɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɩɨɞɫɢɫɬɟɦɨɣ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. 

Ⱦɚɧɧɚɹ ɩɨɞɫɢɫɬɟɦɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɚɥɶɧɟɣɲɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɧɞɭɤɬɨɪɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɞɜɨɣɧɨɝɨ ɩɢɬɚɧɢɹ.  
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