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ȼȼȿȾȿɇɂȿ 

 

Ɉɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ ɷɬɚɩɨɜ ɪɚɡɪɚɛɨɬɤɢ ɥɸɛɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ 

ɹɜɥɹɟɬɫɹ ɷɬɚɩ ɢɫɩɵɬɚɧɢɣ. ɂɫɩɵɬɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫ ɩɪɟɞɴɹɜɥɹɟɦɵɦɢ ɤ 

ɧɢɦ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɞёɠɧɨɫɬɢ ɜ ɨɫɨɛɨ ɫɥɨɠɧɵɯ ɭɫɥɨɜɢɹɯ (ɤɨɫɦɨɫ), ɹɜɥɹɸɬɫɹ 

ɜɚɠɧɟɣɲɟɣ ɱɚɫɬɶɸ ɢɯ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɱɬɨ ɝɨɜɨɪɢɬ ɨɛ ɚɤɬɭɚɥɶɧɨɫɬɢ 

ɜɵɛɨɪɚ ɬɟɦɵ ɞɚɧɧɨɣ ɪɚɛɨɬɵ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ 

(ɄȺ) ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ɩɪɢ ɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɢɫɩɪɚɜɧɨɫɬɢ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɫɢɫɬɟɦɵ ɄȺ ɬɪɟɛɭɸɬ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɬɟɩɥɨɜɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ. 

ɐɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ ɚɩɩɚɪɚɬɧɨ-

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȺɉɄ) ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ 

ɛɨɪɬɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ (ȻȺ) ɫɢɫɬɟɦ ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ ɄȺ. Ⱦɚɧɧɵɣ ɜɢɞ 

ɢɫɩɵɬɚɧɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɞɢɚɝɧɨɫɬɢɤɭ ɩɨɜɟɞɟɧɢɹ ɤɚɧɚɥɨɜ 

ɜɵɜɨɞɚ ɛɨɪɬɨɜɨɝɨ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɹɦɢ (ȻȻɍɇ) ɩɪɢ ɡɚɞɚɧɢɢ 

ɨɩɪɟɞɟɥёɧɧɵɯ ɜɜɨɞɧɵɯ ɫɢɝɧɚɥɨɜ.  

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ ȺɉɄ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 ‒ Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ȺɉɄ 

Ʉɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ 24 

Ʉɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɤɚɧɚɥɨɜ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɧɚ ɪɟɥɟ  24 

Ƚɚɥɶɜɚɧɢɱɟɫɤɚɹ ɢɡɨɥɹɰɢɹ Ⱦɚ 

 

Ɍɚɤɠɟ ɤɨɦɩɥɟɤɫ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɶɸ. 
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Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɭɞɭɬ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ȺɉɄ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɢɫɩɵɬɚɧɢɣ 

ɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ; 

 ɚɧɚɥɢɡ ɢ ɨɩɢɫɚɧɢɟ ȻȻɍɇ (ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ); 

 ɪɚɡɪɚɛɨɬɤɚ ɚɩɩɚɪɚɬɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ; 

 ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (ɉɈ) 

ɢɫɩɵɬɚɧɢɣ; 

 ɪɚɡɪɚɛɨɬɤɚ ɉɈ ɢɫɩɵɬɚɧɢɣ ɜ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ NI LabVIEW; 

 ɨɬɥɚɞɤɚ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɉɈ; 

 ɢɫɩɵɬɚɧɢɹ ȻȻɍɇ ɞɥɹ ɚɩɪɨɛɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ȺɉɄ. 
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1 Ⱥɧɚɥɢɡ ɡɚɞɚɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 

ɉɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȻȺ ɩɪɢɦɟɧɹɸɬɫɹ 

ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɧɚɝɪɟɜɚɬɟɥɢ ɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ, ɭɩɪɚɜɥɹɟɦɵɟ ɨɞɧɢɦ ɢɥɢ 

ɧɟɫɤɨɥɶɤɢɦɢ ɛɨɪɬɨɜɵɦɢ ɩɪɢɛɨɪɚɦɢ (ɛɥɨɤɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɹɦɢ). 

 

1.1 Ɉɩɢɫɚɧɢɟ ɛɨɪɬɨɜɨɝɨ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɹɦɢ 

 

Ȼɨɪɬɨɜɨɣ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɹɦɢ ‒ ɷɥɟɤɬɪɨɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, 

ɨɫɭɳɟɫɬɜɥɹɸɳɟɟ ɤɨɧɬɪɨɥɶ ɢ ɭɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɹɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 

ɜ ɪɚɡɥɢɱɧɵɯ ɬɨɱɤɚɯ ɤɨɧɫɬɪɭɤɰɢɢ ɄȺ, ɧɚ ɨɫɧɨɜɟ ɡɚɞɚɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɨɜ 

ɪɚɛɨɬɵ ȻȺ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɚɬɱɢɤɨɜ, ɞɚɬɱɢɤɨɜ 

ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɬɨɤɚ, ɞɚɬɱɢɤɨɜ ɜɟɥɢɱɢɧɵ ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɞɪɭɝɢɯ [1]. 

ȻȻɍɇ ɦɨɠɟɬ ɛɵɬɶ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɤɚɤ ɜ ɨɞɧɨ-, ɬɚɤ ɢ ɜ ɦɧɨɝɨɤɚɧɚɥɶɧɨɦ 

ɢɫɩɨɥɧɟɧɢɢ. ɋɩɨɫɨɛɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɡɚɞɚɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɵɱɧɨ ɪɟɚɥɢɡɭɸɬɫɹ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɤɨɬɨɪɨɟ ɜɵɩɨɥɧɹɟɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-

ɢɧɬɟɝɪɚɥɶɧɨ-ɞɢɮɮɟɪɟɧɰɢɪɭɸɳɟɟ (ɉɂȾ) ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɹɟɬ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɢ ɩɨɦɨɳɢ ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɦɨɞɭɥɹɰɢɢ. 

ɉɪɨɫɬɟɣɲɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ȻȻɍɇ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

 

Ɋɢɫɭɧɨɤ 1 ‒ Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɛɨɪɬɨɜɨɝɨ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɟɦ 
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ɍɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ ɜ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɨɜɟɞɟɧɢɟ ɢɫɩɵɬɵɜɚɟɦɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ (ȻȻɍɇ) ɹɜɥɹɟɬɫɹ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɦ, ɢ ɮɭɧɤɰɢɹ ɫɨɫɬɨɹɧɢɹ ɜɵɜɨɞɨɜ 

yi(x0...xi) ɹɜɥɹɟɬɫɹ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥёɧɧɨɣ ɞɥɹ ɥɸɛɨɣ ɤɨɦɛɢɧɚɰɢɢ ɫɢɝɧɚɥɨɜ ɜɜɨɞɚ 

x0...xi. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɟ ɉɈ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɚɩɩɚɪɚɬɧɵɦ 

ɨɛɟɫɩɟɱɟɧɢɟɦ, ɫɩɨɫɨɛɧɵɦ ɡɚɞɚɜɚɬɶ ɢ ɫɱɢɬɵɜɚɬɶ ɫɢɝɧɚɥɵ ɜɜɨɞɚ/ɜɵɜɨɞɚ 

ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɡɜɨɥɢɬ ɩɪɨɜɨɞɢɬɶ ɟɝɨ ɤɨɧɬɪɨɥɶ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɬɶ ɬɨɱɤɢ ɨɬɤɚɡɚ. 

 

1.2 ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɢɦɟɸɳɢɯɫɹ ɧɚ ɪɵɧɤɟ ɚɩɩɚɪɚɬɧɨ-

ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ȺɉɄ ɧɟɨɛɯɨɞɢɦɨ 

ɭɛɟɞɢɬɶɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ ɧɚ ɪɵɧɤɟ ɚɧɚɥɨɝɨɜ, ɫɩɨɫɨɛɧɵɯ ɛɵɬɶ ɚɤɬɭɚɥɶɧɵɦɢ ɞɥɹ 

ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɩɨ ɢɫɩɵɬɚɧɢɹɦ ȻȺ ɫɢɫɬɟɦ ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ ɄȺ. 

Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɨɰɟɧɤɢ ɹɜɥɹɸɬɫɹ: ɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚɹɜɥɟɧɧɵɦ 

ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɨɫɬɨɬɚ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ, ɩɪɨɫɬɨɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɫɬɨɢɦɨɫɬɶ. 

Ⱦɚɥɟɟ ɩɪɢɜɨɞɢɬɫɹ ɨɩɢɫɚɧɢɟ ȺɉɄ, ɜɵɫɬɭɩɚɸɳɢɯ ɜ ɪɨɥɢ ɚɧɚɥɨɝɨɜ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ. 

Ɋɚɫɫɦɨɬɪɢɦ ȺɉɄ ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɦɨɝɭɬ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɡɚɞɚɱ ɢɫɩɵɬɚɧɢɣ ȻȺ ɫɢɫɬɟɦ ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ ɄȺ, ɚ 

ɢɦɟɧɧɨ ɤɨɦɩɥɟɤɫɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɤɨɦɩɚɧɢɣ ȺɈ «Ⱥɜɚɧɝɚɪɞ», 

ɏɨɥɞɢɧɝ «ɂɧɮɨɪɦɬɟɫɬ», ɚ ɬɚɤɠɟ ɦɢɪɨɜɨɝɨ ɥɢɞɟɪɚ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦ ɢɫɩɵɬɚɧɢɣ 

ɤɨɦɩɚɧɢɢ National Instruments. 
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1.2.1 Ⱥɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «Ⱥɜɚɧɝɚɪɞ» 

 

ȺɈ «Ⱥɜɚɧɝɚɪɞ» ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɢɫɬɟɦ ɟɝɨ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ. Ɋɚɫɫɦɨɬɪɢɦ ɧɚɢɛɨɥɟɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɡɚɞɚɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ȺɉɄ ɞɚɧɧɨɣ ɤɨɦɩɚɧɢɢ ‒ ȺɉɄ ɍɌɄ-512. 

Ⱥɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɬɟɫɬɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ȺɉɄ 

ɍɌɄ-512 (ɞɚɥɟɟ ɤɨɦɩɥɟɤɫ) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɚɫɬɪɨɟɱɧɨ-ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ 

ɨɩɟɪɚɰɢɣ ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɪɟɦɨɧɬɟ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɰɢɮɪɨɜɵɯ 

ɭɡɥɨɜ ɊɗȺ ɫɩɟɰɢɚɥɶɧɨɝɨ, ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ʉɨɦɩɥɟɤɫ 

ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɤɨɧɬɪɨɥɶ ɢ ɞɢɚɝɧɨɫɬɢɤɭ ɰɢɮɪɨɜɵɯ ɭɫɬɪɨɣɫɬɜ, 

ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɯ ɦɢɤɪɨɫɯɟɦɚɯ, ɫɪɟɞɧɢɯ ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦɚɯ ɢ 

ɛɨɥɶɲɢɯ ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦɚɯ [2]. Ⱦɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.  

 

 

Ɋɢɫɭɧɨɤ 2 ‒ ȺɉɄ ɬɟɫɬɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɍɌɄ-512 

 

Ʉɨɦɩɥɟɤɫ ɍɌɄ-512 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ: 

 ɉɈ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɤɨɧɬɪɨɥɹ ɢ ɢɫɩɵɬɚɧɢɣ ɰɢɮɪɨɜɵɯ 

ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɦɨɞɭɥɟɣ; 
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 ɚɩɩɚɪɚɬɭɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɩɪɨɜɟɞɟɧɢɟ ɤɨɧɬɪɨɥɹ ɢ ɢɫɩɵɬɚɧɢɣ 

ɰɢɮɪɨɜɵɯ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɦɨɞɭɥɟɣ; 

 ɭɩɪɚɜɥɹɸɳɚɹ ɗȼɆ. 

ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɚɝɪɚɦɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɭɡɥɨɜ ɍɌɄ. 

 

 

Ɋɢɫɭɧɨɤ 3 ‒ Ⱦɢɚɝɪɚɦɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɭɡɥɨɜ ɍɌɄ 

 

1.2.2 Хɨɥɞɢɧɝ «ɂɧɮɨɪɦɬɟɫɬ» 

 

ɏɨɥɞɢɧɝ «ɂɧɮɨɪɦɬɟɫɬ» – ɤɪɭɩɧɟɣɲɢɣ ɪɨɫɫɢɣɫɤɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ 

ɬɟɥɟɦɟɬɪɢɱɟɫɤɢɯ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɟ ɫɬɚɧɞɚɪɬɨɜ LXI, VXI, AXIe 

[3]. ȼ ɫɩɟɤɬɪɟ ɩɪɨɞɭɤɰɢɢ ɤɨɦɩɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɨɝɨ 

ɪɨɞɚ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɡɚɹɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ‒ ȺɂɄ ɌȿɋɌ-2402 [4]. 

ȺɂɄ ɌȿɋɌ-2402 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɝɨ ɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ, ɤɨɧɬɪɨɥɹ ɢ 

ɢɡɦɟɪɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ.  
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Ɋɢɫɭɧɨɤ 3 ‒ Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ‒ ȺɂɄ ɌȿɋɌ-2402 

 

ȼ ɛɚɡɨɜɨɣ ɜɟɪɫɢɢ ɤɨɦɩɥɟɤɫ ɪɟɚɥɢɡɭɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 

 ɢɡɦɟɪɟɧɢɟ ɢ ɫɪɚɜɧɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɢ ɚɤɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; 

 ɮɨɪɦɢɪɨɜɚɧɢɟ ɞɢɫɤɪɟɬɧɵɯ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ ɜ ɜɢɞɟ ɡɚɦɵɤɚɧɢɹ ɩɚɪɵ 

ɤɨɧɬɚɤɬɨɜ ɪɟɥɟ (“ɫɭɯɨɣ ɤɨɧɬɚɤɬ”) ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɬɨɤɟ ɞɨ 2Ⱥ ɩɨ 48 

ɤɚɧɚɥɚɦ; 

 ɮɨɪɦɢɪɨɜɚɧɢɟ ɞɢɫɤɪɟɬɧɵɯ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ ɜ ɜɢɞɟ ɡɚɦɵɤɚɧɢɹ ɩɚɪɵ 

ɤɨɧɬɚɤɬɨɜ ɪɟɥɟ (“ɫɭɯɨɣ ɤɨɧɬɚɤɬ”) ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɬɨɤɟ ɞɨ 10Ⱥ ɩɨ 20 

ɤɚɧɚɥɚɦ; 

 ɮɨɪɦɢɪɨɜɚɧɢɟ ɞɢɫɤɪɟɬɧɵɯ ɬɨɤɨɜɵɯ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ ɩɨ 210 ɤɚɧɚɥɚɦ; 

 ɤɨɦɦɭɬɚɰɢɸ ɰɟɩɟɣ ɩɢɬɚɧɢɹ ɩɨ ɞɜɭɦ ɧɟɡɚɜɢɫɢɦɵɦ ɤɚɧɚɥɚɦ; 

 ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɨ 16 

ɞɜɭɯɩɪɨɜɨɞɧɵɦ ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɤɚɧɚɥɚɦ); 

 ɢɡɦɟɪɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɨ 32 ɞɜɭɯɩɪɨɜɨɞɧɵɦ 

ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɤɚɧɚɥɚɦ; 

 ɢɡɦɟɪɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɨ 64 ɞɜɭɯɩɪɨɜɨɞɧɵɦ 

ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɨɬ ɤɨɪɩɭɫɚ ɤɚɧɚɥɚɦ; 
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 ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ 96 ɞɜɭɯɩɪɨɜɨɞɧɵɦ ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɨɬ 

ɤɨɪɩɭɫɚ ɤɚɧɚɥɚɦ; 

 ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ 64 ɱɟɬɵɪɟɯ ɩɪɨɜɨɞɧɵɦ ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɨɬ 

ɤɨɪɩɭɫɚ ɤɚɧɚɥɚɦ; 

 ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɞɢɫɤɪɟɬɧɵɯ ɞɚɬɱɢɤɨɜ ɧɚɩɪɹɠɟɧɢɹ ɩɨ 256 ɨɞɧɨ 

ɩɪɨɜɨɞɧɵɦ ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɨɬ ɤɨɪɩɭɫɚ ɤɚɧɚɥɚɦ. 

 

1.2.3 National Instruments 

 

Ʉɨɦɩɚɧɢɹ National Instruments (NI) ɹɜɥɹɟɬɫɹ ɨɛɳɟɩɪɢɡɧɚɧɧɵɦ ɦɢɪɨɜɵɦ 

ɥɢɞɟɪɨɦ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɢɫɩɵɬɚɧɢɣ, ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 

ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɬɚɤɢɯ 

ɫɢɫɬɟɦ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɨɛɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ ɢɫɩɵɬɚɧɢɣ ɧɟɥɶɡɹ ɧɟ ɨɛɪɚɬɢɬɶ 

ɜɧɢɦɚɧɢɟ ɧɚ ɦɨɞɭɥɶɧɭɸ ɩɥɚɬɮɨɪɦɭ NI PXI [5], ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ 

ɜ ɤɚɱɟɫɬɜɟ ɨɬɩɪɚɜɧɨɣ ɬɨɱɤɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɥɸɛɨɣ 

ɫɥɨɠɧɨɫɬɢ. 

Ɇɨɞɭɥɶɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ PCI eXtensions for 

Instrumentation (PXI) ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɭɸ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ 

ɢɡɦɟɪɟɧɢɣ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. ɋ PXI ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɥɭɱɚɟɬ ɜɫɟ ɜɵɝɨɞɵ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɝɢɛɤɨɫɬɢ ɧɨɜɟɣɲɢɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɚ ɬɚɤɠɟ 

ɩɪɟɢɦɭɳɟɫɬɜ ɨɬɤɪɵɬɨɝɨ ɨɬɪɚɫɥɟɜɨɝɨ ɫɬɚɧɞɚɪɬɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ PXI ɫɬɚɥ 

ɞɨɦɢɧɢɪɭɸɳɢɦ ɨɬɪɚɫɥɟɜɵɦ ɫɬɚɧɞɚɪɬɨɦ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 
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Ɋɢɫɭɧɨɤ 4 ‒ ɉɪɢɦɟɪ ɦɨɞɭɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ NI PXI 

 

Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɤɨɦɩɚɧɢɢ NI ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ 

ɫɢɫɬɟɦ PXI ɩɨɞ ɡɚɞɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ [6]. ȼɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɬɚɤɨɣ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɢ ɞɚɧɧɵɦɢ ɢɡ ɬɚɛɥɢɰɵ 1, ɫɤɨɧɮɢɝɭɪɢɪɭɟɦ PXI ɫɢɫɬɟɦɭ ɞɥɹ ɧɚɲɟɝɨ ɫɥɭɱɚɹ. ɇɚ 

ɪɢɫɭɧɤɟ 5 ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɡɭɥɶɬɚɬ ɤɨɧɮɢɝɭɪɚɰɢɢ. 

ɋɬɨɢɬ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ NI PXI ɩɨɡɜɨɥɹɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɪɟɞɭ ɪɚɡɪɚɛɨɬɤɢ LabVIEW ɤɚɤ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɮɭɧɤɰɢɣ 

ɭɩɪɚɜɥɟɧɢɹ PXI, ɬɚɤ ɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ ɱɚɫɬɢ ȺɉɄ. 

 

 

Ɋɢɫɭɧɨɤ 5 ‒ Ɉɛɨɪɭɞɨɜɚɧɢɟ ȺɉɄ ɢɫɩɵɬɚɧɢɣ ȻȺ ɫɢɫɬɟɦɵ ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ ɄȺ, 

ɩɨɫɬɪɨɟɧɧɨɟ ɧɚ ɛɚɡɟ NI PXI: ɤɨɧɬɪɨɥɥɟɪ - PXIe-8821, ɦɨɞɭɥɶ ɞɢɫɤɪɟɬɧɵɯ 

ɜɜɨɞɨɜ/ɜɵɜɨɞɨɜ - PXI-6528, ɦɨɞɭɥɶ ɫɢɥɨɜɵɯ ɜɜɨɞɨɜ/ɜɵɜɨɞɨɜ PXI-2564 – 2 ɲɬ. 
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1.2.4 Ʉɪɚɬɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ 

 

ɋɨɜɪɟɦɟɧɧɵɣ ɪɵɧɨɤ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ȺɉɄ ɞɥɹ 

ɢɫɩɵɬɚɧɢɹ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɧɨ, ɤɚɤ ɜɵɹɫɧɢɥɨɫɶ, ɧɚɣɬɢ ɤɨɦɩɥɟɤɫ, 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɣ ɤɚɤ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɤɪɢɬɟɪɢɹɦ, ɬɚɤ ɢ ɩɨ ɰɟɧɟ ‒ ɡɚɞɚɱɚ ɞɨɜɨɥɶɧɨ 

ɫɥɨɠɧɚɹ. ɇɟ ɨɞɢɧ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɵɲɟ ɜɚɪɢɚɧɬɨɜ ɩɨɥɧɨɫɬɶɸ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɡɚɞɚɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

ȺɉɄ ɍɌɄ-512 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, 

ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɜ ɭɞɨɛɧɨɦ ɫɨɜɪɟɦɟɧɧɨɦ ɮɨɪɦ-ɮɚɤɬɨɪɟ ɩɨ ɫɬɚɧɞɚɪɬɭ AXIe. 

Ɇɢɧɭɫɚɦɢ ɞɚɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɹɜɥɹɸɬɫɹ ɟɝɨ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɧɚ ɢɫɩɵɬɚɧɢɹ, ɜ 

ɨɫɧɨɜɧɨɦ, ɩɟɱɚɬɧɵɯ ɩɥɚɬ ɢ ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɯɟɦ, ɨɬɫɭɬɫɬɜɢɟ ɫɢɥɨɜɵɯ ɦɨɞɭɥɟɣ 

ɜɜɨɞɚ–ɜɵɜɨɞɚ, ɩɪɨɩɪɢɟɬɚɪɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ. 

ȺɂɄ ɌȿɋɌ-2402 ‒ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 

ɮɨɪɦɢɪɨɜɚɧɢɹ, ɤɨɧɬɪɨɥɹ ɢ ɢɡɦɟɪɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ. Ⱦɚɧɧɵɣ ɤɨɦɩɥɟɤɫ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ, ɧɨ ɫɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, 

ɱɬɨ ɪɟɲɚɟɦɚɹ ɡɚɞɚɱɚ ɢɫɩɵɬɚɧɢɣ ȻȺ ɹɜɥɹɟɬɫɹ ɥɢɲɶ ɨɞɧɨɣ ɢɡ ɬɟɯ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɟɧ 

ɪɟɲɚɬɶ ɤɨɦɩɥɟɤɫ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɚɧɨɜɢɬɫɹ ɩɨɧɹɬɧɵɦ, ɱɬɨ ɟɝɨ ɮɭɧɤɰɢɨɧɚɥ ɧɟ 

ɡɚɞɟɣɫɬɜɭɟɬɫɹ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɢ ɫɪɟɞɫɬɜɚ, ɜɥɨɠɟɧɧɵɟ ɜ ɩɨɤɭɩɤɭ, ɪɚɫɯɨɞɭɸɬɫɹ 

ɧɟɪɚɰɢɨɧɚɥɶɧɨ. Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ ɤɨɦɩɥɟɤɫɚ ɢ 

ɩɪɨɩɪɢɟɬɚɪɧɨɫɬɶ ɉɈ. 

NI PXI ‒ ɦɨɞɭɥɶɧɚɹ ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦ ɢɫɩɵɬɚɧɢɣ. ɋ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɮɭɧɤɰɢɨɧɚɥɚ ɹɜɥɹɟɬɫɹ ɥɭɱɲɢɦ ɢɡ 

ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ. Ɇɨɞɭɥɶɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ȺɉɄ 

ɩɨ ɦɟɪɟ ɢɡɦɟɧɟɧɢɹ ɤɨɧɟɱɧɨɝɨ ɡɚɩɪɨɫɚ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɤɚɤ 

ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ, ɬɚɤ ɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȿɞɢɧɫɬɜɟɧɧɵɦ ɦɢɧɭɫɨɦ 

ɤɚɫɚɬɟɥɶɧɨ ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɬɪɟɛɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ. 
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1.3 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɤɚɤ ɝɨɬɨɜɵɟ ȺɉɄ, ɬɚɤ ɢ ɦɨɞɭɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɢɯ 

ɩɨɫɬɪɨɟɧɢɹ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɟɪɨɹɬɧɵɦ ɪɟɲɟɧɢɟɦ ɛɭɞɟɬ ɜɵɛɨɪ 

ɦɨɞɭɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɨ ɨɬɥɢɱɧɨɝɨ ɨɬ PXI. ɉɪɢ ɜɵɛɨɪɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɫɨɜɦɟɫɬɢɦɨɝɨ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ (ɉɄ) ɨɬɩɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 

ɩɨɤɭɩɤɟ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɭɩɪɚɜɥɟɧɢɹ, ɬɚɤ ɤɚɤ ɜ ɟɝɨ ɪɨɥɢ ɜɵɫɬɭɩɚɟɬ 

ɉɄ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ȺɉɄ ɢɫɩɵɬɚɧɢɣ, ɪɟɲɚɸɳɟɝɨ ɨɞɧɭ 

ɨɩɪɟɞɟɥёɧɧɭɸ ɡɚɞɚɱɭ, ɨɩɬɢɦɚɥɶɧɨ ɜɵɛɪɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ 

ɭɩɪɚɜɥɹɸɳɟɝɨ ɉɄ ɢ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ. 

ȼ ɷɬɨɣ ɫɪɟɞɟ ɯɨɪɨɲɨ ɫɟɛɹ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɚ ɩɪɨɞɭɤɰɢɹ ɤɨɦɩɚɧɢɢ ICP DAS. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɷɬɨɣ ɤɨɦɩɚɧɢɢ ɨɛɥɚɞɚɟɬ ɜɫɟɦɢ ɧɟɨɛɯɨɞɢɦɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 

ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ: ɦɨɞɭɥɶɧɨɫɬɶɸ, ɧɚɞёɠɧɨɫɬɶɸ, ɩɪɨɫɬɨɬɨɣ 

ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ (ɜɵɡɨɜɵ ɮɭɧɤɰɢɣ ɢɡ dll), ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɶɸ. Ɍɚɤɠɟ ɩɥɸɫɨɦ 

ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ dll ɜ ɤɚɱɟɫɬɜɟ API ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨɡɜɨɥɹɟɬ ɧɟ ɩɪɢɜɹɡɵɜɚɬɶɫɹ ɤ ɤɚɤɨɦɭ-ɬɨ ɤɨɧɤɪɟɬɧɨɦɭ ɹɡɵɤɭ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɬ ɹɡɵɤ ɢ IDE, ɤɨɬɨɪɵɟ 

ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦɢ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ, ɩɨɫɥɟ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɩɨɢɫɤɚ, ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ȺɉɄ ɛɵɥɨ 

ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

 ɦɨɞɭɥɶ ɫɢɥɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ: DB-24PRD/12/DIN (ȼɵɧɨɫɧɨɣ ɦɨɞɭɥɶ 24 

ɫɢɥɨɜɵɯ ɪɟɥɟ (12ȼ)(270Vac/150Vdc@5A), ɫɨɜɦɟɫɬɢɦ ɫ Opto-22, ɪɚɡɴɟɦ 

DB37); 

 ɦɨɞɭɥɶ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ: DB-24PD (ȼɵɧɨɫɧɨɣ ɦɨɞɭɥɶ 24 

ɞɢɫɤɪɟɬɧɵɯ ɜɜɨɞɚ AC/DC ɫ ɢɡɨɥɹɰɢɟɣ, ɫɨɜɦɟɫɬɢɦ ɫ Opto-22, ɪɚɡɴɟɦ 

DB37); 
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 ɦɨɞɭɥɶ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ: PIO-D168 (PCI ɚɞɚɩɬɟɪ 168 ɤɚɧɚɥɨɜ 

ɌɌɅ). 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɚɜɥɟɧɨ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɨɩɢɫɚɧɢɟ ȻȻɍɇ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞёɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ 

ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ, ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɷɬɨɝɨ, ɨɩɪɟɞɟɥɟɧɵ ɤɨɦɩɨɧɟɧɬɵ, ɤɨɬɨɪɵɟ ɜɨɣɞɭɬ ɜ ɫɨɫɬɚɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ȺɉɄ.  
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2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɟɚɥɢɡɚɰɢɹ 

 

2.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 

 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ȺɉɄ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ȻȻɍɇ ɧɟɨɛɯɨɞɢɦɨ 

ɫɨɫɬɚɜɢɬɶ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ, ɨɬɪɚɠɚɸɳɭɸ ɨɛɳɢɣ ɩɪɢɧɰɢɩ ɢɫɩɵɬɚɧɢɹ ɢ 

ɩɨɡɜɨɥɹɸɳɭɸ ɩɟɪɟɣɬɢ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɚ ɡɚɬɟɦ ɤ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ȺɉɄ. Ɍɚɤɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5, ɝɞɟ 1 – ɲɢɧɚ 

ɤɨɦɦɭɬɚɰɢɢ ɧɚɝɪɟɜɚɬɟɥɟɣ ɧɚ ɜɧɟɲɧɸɸ ɧɚɝɪɭɡɤɭ, 2 – ɲɢɧɚ ɤɨɧɬɪɨɥɹ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɨɫɬɨɹɧɢɹ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 3 – ɲɢɧɚ ɭɩɪɚɜɥɟɧɢɹ ɢɫɩɵɬɵɜɚɟɦɵɦ 

ɭɫɬɪɨɣɫɬɜɨɦ, 4 – ɲɢɧɚ ɤɨɧɬɪɨɥɹ ɫɢɝɧɚɥɨɜ ɜɵɜɨɞɚ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

 

 

Ɋɢɫɭɧɨɤ 5 ‒ ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ȺɉɄ ɢɫɩɵɬɚɧɢɣ ȻȻɍɇ 

 

ɉɪɢɧɰɢɩ ɢɫɩɵɬɚɧɢɹ ȻȻɍɇ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɚɱɟ ɧɚ ɟɝɨ ɜɜɨɞɵ ɫɬɪɨɝɨ 

ɨɩɪɟɞɟɥёɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɭɩɪɚɜɥɹɸɳɢɯ ɥɨɝɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɢ 

ɫɱɢɬɵɜɚɧɢɹ ɡɧɚɱɟɧɢɣ ɜɵɜɨɞɨɜ ɤɨɧɬɪɨɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɜɵɜɨɞɨɜ 
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ɤɨɦɦɭɬɚɰɢɢ ɧɚɝɪɭɡɤɢ. Ⱦɚɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɞɥɹ ɤɚɠɞɨɝɨ 

ɜɵɜɨɞɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɹ ɩɪɨɜɟɪɹɟɬɫɹ ɪɟɚɤɰɢɹ ȻȻɍɇ ɧɚ ɭɩɪɚɜɥɹɸɳɢɟ 

ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɟɝɨ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɚɜɢɥɶɧɨ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɷɬɢ ɜɨɡɞɟɣɫɬɜɢɹ. ȼ 

ɤɚɱɟɫɬɜɟ ɢɧɬɟɪɮɟɣɫɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɚɦɢ ȺɉɄ ɜ ɩɟɪɜɨɣ ɝɥɚɜɟ 

ɛɵɥɢ ɜɵɛɪɚɧɵ ɧɟɫɤɨɥɶɤɨ ɢɧɬɟɪɮɟɣɫɧɵɯ ɦɨɞɭɥɟɣ, ɚ ɢɦɟɧɧɨ: DN-24PRD, DB-24PD, 

PIO-D168, DN50. ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɜɵɛɪɚɧɚ NI LabVIEW. 

 

2.2 ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɟɚɥɢɡɚɰɢɹ 

 

2.2.1 ɋɨɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ɤɨɦɦɭɬɚɰɢɢ ɢ ɚɥɝɨɪɢɬɦɚ ɢɫɩɵɬɚɧɢɣ 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ, ɩɨɫɥɟ ɫɨɫɬɚɜɥɟɧɢɹ ɨɛɨɛɳёɧɧɨɣ ɫɯɟɦɵ, ɹɜɥɹɟɬɫɹ 

ɫɨɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ɤɨɦɦɭɬɚɰɢɢ ɫ ɭɱёɬɨɦ ɩɪɢɦɟɧɟɧɢɹ ɪɟɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɨɫɬɚɜɥɟɧɢɹ ɫɯɟɦɵ ɤɨɦɦɭɬɚɰɢɢ ɢ ɟё ɨɩɬɢɦɢɡɚɰɢɢ, ɩɨɥɭɱɟɧ 

ɫɥɟɞɭɸɳɢɣ ɪɟɡɭɥɶɬɚɬ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 6, ɝɞɟ x1-x6 – ɭɫɥɨɜɧɵɟ 

ɨɛɨɡɧɚɱɟɧɢɹ ɪɟɚɥɶɧɵɯ ɩɨɪɬɨɜ ȻȻɍɇ.  
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Ɋɢɫɭɧɨɤ 6 ‒ ɋɯɟɦɚ ȺɉɄ ɢɫɩɵɬɚɧɢɣ ȻȻɍɇ ɫ ɭɱёɬɨɦ ɪɟɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

 

ɋɯɟɦɚ ɤɨɦɦɭɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ 1. Ⱦɚɥɟɟ, 

ɫɨɝɥɚɫɧɨ ɫɯɟɦɟ ɤɨɦɦɭɬɚɰɢɢ, ɫɯɟɦɟ ȺɉɄ ɫ ɭɱёɬɨɦ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ 

ɜɡɚɢɦɨɫɜɹɡɟɣ, ɚ ɬɚɤɠɟ ɫ ɭɱёɬɨɦ ɫɩɟɰɢɮɢɤɢ PIO-D168 (ɩɨɞɪɚɡɞɟɥ 2.2.3.1) 

ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɢɫɩɵɬɚɧɢɹ ɛɥɨɤɨɜ ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɹɦɢ, ɧɚ ɨɫɧɨɜɟ 

ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɫɬɪɨɢɬɶɫɹ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ȺɉɄ. Ⱥɥɝɨɪɢɬɦ ɩɪɟɞɫɬɚɜɥɟɧ 

ɜ ɩɪɢɥɨɠɟɧɢɢ 2. 

 

2.2.2 Ɉɩɢɫɚɧɢɟ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 

 

ȺɉɄ ɢɫɩɵɬɚɧɢɣ ȻȻɍɇ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

 ɦɨɞɭɥɶ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ: PIO-D168; 

 ɜɵɧɨɫɧɨɣ ɪɟɥɟɣɧɵɣ ɦɨɞɭɥɶ: DB-24PRD/12/DIN; 

 ɜɵɧɨɫɧɨɣ ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɦɨɞɭɥɶ: DB-24PD; 

 ɜɵɧɨɫɧɨɣ ɤɥɟɦɦɧɵɣ ɦɨɞɭɥɶ: DN50; 

 ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ: GW INSTEK SPS-606 (3 ɲɬ.). 
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 ɗȼɆ: ɧɨɭɬɛɭɤ/ɉɄ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ Ɉɋ Windows 7/8/10 ɢ LabVIEW 2019 

Run-time Engine. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɚɡɪɚɛɨɬɤɢ, ɧɚɢɛɨɥɶɲɭɸ ɜɚɠɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɢɧɬɟɪɮɟɣɫɧɵɣ ɦɨɞɭɥɶ PIO-D168. Ɉɧ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ, ɧɚ ɭɪɨɜɧɟ ɩɪɢɤɥɚɞɧɨɝɨ 

ɉɈ, ɡɧɚɱɟɧɢɹ ɢɧɬɟɪɟɫɭɸɳɢɯ ɫɢɝɧɚɥɨɜ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ⱦɚɥɟɟ 

ɩɪɢɜɨɞɢɬɫɹ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 7 – ȼɧɟɲɧɢɣ ɜɢɞ ɪɟɚɥɢɡɨɜɚɧɧɨɝɨ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 

2.2.2.1 Ɇɨɞɭɥɶ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ PIO-D168 

 

PIO-D168 ‒ ɭɧɢɜɟɪɫɚɥɶɧɵɣ PCI ɫɨɜɦɟɫɬɢɦɵɣ ɦɨɞɭɥɶ ɜɜɨɞɚ-ɜɵɜɨɞɚ, 

ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɣ 168 ɌɌɅ ɫɨɜɦɟɫɬɢɦɵɯ ɥɢɧɢɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɤɨɬɨɪɵɟ ɫɨɫɬɨɹɬ ɢɡ 

ɞɜɚɞɰɚɬɢ ɨɞɧɨɝɨ 8-ɛɢɬɧɨɝɨ ɞɜɭɧɚɩɪɚɜɥɟɧɧɨɝɨ ɩɨɪɬɚ [7]. ɉɨɪɬɵ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɪɚɡɞɟɥɟɧɵ ɧɚ ɝɪɭɩɩɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɬɪёɯ ɩɨɪɬɨɜ. Ʉɚɠɞɵɣ ɪɚɡɴёɦ ɫɨɞɟɪɠɢɬ ɩɨ 

ɨɞɧɨɣ ɝɪɭɩɩɟ. ɉɨɪɬ ɦɨɠɟɬ ɛɵɬɶ ɧɟɡɚɜɢɫɢɦɨ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧ ɧɚ ɜɜɨɞ ɢɥɢ ɧɚ 

ɜɵɜɨɞ. ɉɨɥɶɡɨɜɚɬɟɥɸ ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ ɷɬɢ ɩɨɪɬɵ ɤɚɤ DO (Digital Output) – 

ɞɢɫɤɪɟɬɧɵɣ ɜɵɜɨɞ ɢɥɢ DI (Digital Input) – ɞɢɫɤɪɟɬɧɵɣ ɜɜɨɞ, ɩɪɟɠɞɟ ɱɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɫɜɨёɦ ɩɪɢɥɨɠɟɧɢɢ. Ʉɚɠɞɵɣ ɩɨɪɬ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɨɛɨɡɧɚɱɟɧ ɜ 
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ɬɚɛɥɢɰɟ 4. ɋɥɟɞɭɸɳɢɣ ɪɢɫɭɧɨɤ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɜɧɟɲɧɢɣ ɜɢɞ ɦɨɞɭɥɹ ɢ ɧɭɦɟɪɚɰɢɸ 

ɜɵɜɨɞɨɜ ɧɚ ɪɚɡɴёɦɟ. ȼ ɬɚɛɥɢɰɟ 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɭɥɹ. 

 

 

Ɋɢɫɭɧɨɤ 8 – ɋɯɟɦɚɬɢɱɧɵɣ ɜɢɞ ɦɨɞɭɥɹ PIO-D168 (Ⱥ), ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɰɢɮɪɨɜɵɯ ɥɢɧɢɣ ɧɚ ɪɚɡɴёɦɟ (Ȼ), ɪɟɚɥɶɧɵɣ ɜɢɞ ɦɨɞɭɥɹ PIO-D168 (ȼ) 

 

Ɍɚɛɥɢɰɚ 3 ‒ ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɧɬɟɪɮɟɣɫɧɨɝɨ ɦɨɞɭɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ PIO-D168 

Ʉɚɧɚɥɨɜ 168  

ɋɨɜɦɟɫɬɢɦɨɫɬɶ 5ȼ/ɌɌɅ  

ȼɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ  
Ʌɨɝɢɱɟɫɤɢɣ 0: ɞɨ 0.8ȼ. 

Ʌɨɝɢɱɟɫɤɚɹ 1: ɨɬ 2.0ȼ 
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Ɍɚɛɥɢɰɚ 3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɧɬɟɪɮɟɣɫɧɨɝɨ ɦɨɞɭɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ PIO-D168 

(ɩɪɨɞɨɥɠɟɧɢɟ) 
ɑɚɫɬɨɬɚ 1 ɆȽɰ 

ɂɧɬɟɪɮɟɣɫ  3.3 ȼ/5 ȼ, PCI, 32-ɛɢɬ, 33 ɆȽɰ  

ɒɢɧɚ ɞɚɧɧɵɯ  8 ɛɢɬ  

ɗɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ  1300 ɦA @ +5ȼ  

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ  0 ~ 60 °C  

 

Ɍɚɛɥɢɰɚ 4 ‒ Ʉɨɧɮɢɝɭɪɚɰɢɹ ɩɨɪɬɨɜ ɢ ɢɧɬɟɪɮɟɣɫɧɨɝɨ ɦɨɞɭɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ         

PIO-D168 

 Ɋɚɡɴёɦ CN1 CN2 CN3 CN4 CN5 CN6 CN7 

ɉ
ɨɪ

ɬ 

PA0 ~ PA7 Port 

0 

Port3 Port6 Port 

9 

Port 

14 

Port 

15 

Port 

18 

PB0 ~ PB7 Port 

1 

Port4 Port7 Port 

10 

Port 

13 

Port 

16 

Port 

19 

PC0 ~ PC7 Port 

2 

Port5 Port8 Port 

11 

Port 

14 

Port 

17 

Port 

20 

 

Ⱥɪɯɢɬɟɤɬɭɪɚ ɢ ɨɩɢɫɚɧɢɟ ɫɢɝɧɚɥɨɜ ɭɩɪɚɜɥɟɧɢɹ ɰɢɮɪɨɜɵɦɢ 

ɜɜɨɞɚɦɢ/ɜɵɜɨɞɚɦɢ PIO-D168 ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 9. 

 

 

Ɋɢɫɭɧɨɤ 9 ‒ Ⱥɪɯɢɬɟɤɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɜɜɨɞɚ/ɜɵɜɨɞɚ PIO-D168 



22 
 

ȿɫɥɢ RESET ɜ ɧɢɡɤɨɦ ɫɨɫɬɨɹɧɢɢ, ɬɨ ɜɫɟ ɨɩɟɪɚɰɢɢ DI/DO ɡɚɩɪɟɳɟɧɵ. 

ȿɫɥɢ RESET ɜ ɜɵɫɨɤɨɦ ɫɨɫɬɨɹɧɢɢ, ɬɨ ɜɫɟ ɨɩɟɪɚɰɢɢ DI/DO ɪɚɡɪɟɲɟɧɵ. 

ȿɫɥɢ DI/DO ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧ ɤɚɤ ɩɨɪɬ ɜɜɨɞɚ, ɬɨ DI – ɜɧɟɲɧɢɣ ɫɢɝɧɚɥ ɜɜɨɞɚ. 

Ⱦɚɥɟɟ, ɜ ɩɨɞɪɚɡɞɟɥɟ, ɨɬɧɨɫɹɳɟɦɫɹ ɤ ɩɪɨɝɪɚɦɦɧɨɣ ɱɚɫɬɢ ȺɉɄ, ɛɭɞɟɬ ɞɚɧɨ 

ɨɩɢɫɚɧɢɟ ɜɫɟɦ ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɵɜɨɞɚɦɢ ɪɟɝɢɫɬɪɚɦ ɦɨɞɭɥɹ, ɚ ɬɚɤɠɟ 

ɫɩɨɫɨɛɚɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɧɢɦɢ. 

 

2.2.2.2 ȼɵɧɨɫɧɨɣ ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɦɨɞɭɥɶ DB-24PD 

 

DB-24PD ‒ ɷɬɨ ɞɨɱɟɪɧɢɣ ɦɨɞɭɥɶ ɫ ɞɜɚɞɰɚɬɶɸ ɱɟɬɵɪɶɦɹ ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ 

ɰɢɮɪɨɜɵɦɢ ɜɜɨɞɚɦɢ [8]. ȼɜɨɞɵ DB-24PD ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɧɚɩɪɚɜɥɟɧɧɨɣ ɨɩɬɨɩɚɪɵ ɫ 

ɪɟɡɢɫɬɨɪɨɦ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ. DB-24PD ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 

ɫɢɝɧɚɥɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɨɬ ɭɪɨɜɧɟɣ ɌɌɅ ɞɨ 24ȼ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɲɢɪɨɤɨɝɨ 

ɞɢɚɩɚɡɨɧɚ ɫɢɝɧɚɥɨɜ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. Ɍɚɤɠɟ ɷɬɨɬ ɦɨɞɭɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɢɡɨɥɹɰɢɢ ɤɨɦɩɶɸɬɟɪɚ ɨɬ ɛɨɥɶɲɢɯ ɫɢɧɮɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɤɨɧɬɭɪɨɜ ɡɚɡɟɦɥɟɧɢɹ ɢ 

ɫɤɚɱɤɨɜ ɩɟɪɟɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɱɚɫɬɨ ɜɨɡɧɢɤɚɸɬ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɭɫɥɨɜɢɹɯ. ȼɧɟɲɧɢɣ ɜɢɞ ɦɨɞɭɥɹ, ɚɪɯɢɬɟɤɬɭɪɚ ɜɜɨɞɨɜ, ɚ ɬɚɤɠɟ ɩɨɞɤɥɸɱɟɧɢɟ ɤ 

ɦɨɞɭɥɸ PIO-D168 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 10. 
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Ɋɢɫɭɧɨɤ 10 ‒ Ⱥɪɯɢɬɟɤɬɭɪɚ ɜɜɨɞɨɜ (Ⱥ), ɜɧɟɲɧɢɣ ɜɢɞ ɦɨɞɭɥɹ DB-24PD (Ȼ), 

ɩɨɞɤɥɸɱɟɧɢɟ ɦɨɞɭɥɹ DB-24PD ɤ ɦɨɞɭɥɸ PIO-D168 (ȼ) 

 

2.2.2.3 ȼɵɧɨɫɧɨɣ ɪɟɥɟɣɧɵɣ ɦɨɞɭɥɶ DB-24PRD 

 

DB-24PRD ‒ 24-ɤɚɧɚɥɶɧɵɣ ɦɨɞɭɥɶ ɫ ɪɟɥɟɣɧɵɦɢ ɫɢɥɨɜɵɦɢ ɜɵɜɨɞɚɦɢ (8 

ɨɞɧɨ ɤɨɧɬɚɤɬɧɵɯ ɢ 16 ɞɜɭɯ ɤɨɧɬɚɤɬɧɵɯ ɧɨɪɦɚɥɶɧɨ ɪɚɡɨɦɤɧɭɬɵɯ ɪɟɥɟ).  

Ʉɨɧɬɚɤɬ ɤɚɠɞɨɝɨ ɪɟɥɟ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɝɪɭɡɤɭ ɩɨ ɬɨɤɭ 5Ⱥ ɩɪɢ 250ȼ AC. 

Ʉɚɠɞɨɟ ɪɟɥɟ ɭɩɪɚɜɥɹɟɬɫɹ ɫɢɝɧɚɥɨɦ 5ȼ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɟɪɟɝɪɭɡɤɢ ɢɫɬɨɱɧɢɤɚ 

ɩɢɬɚɧɢɹ ɗȼɆ, ɷɬɨɦɭ ɦɨɞɭɥɸ ɬɪɟɛɭɟɬɫɹ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ +12(24)ȼ DC. 

ȼɧɟɲɧɢɣ ɜɢɞ ɦɨɞɭɥɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 11. 
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Ɋɢɫɭɧɨɤ 11 ‒ ȼɧɟɲɧɢɣ ɜɢɞ ɪɟɥɟɣɧɨɝɨ ɦɨɞɭɥɹ DB-24PRD 

 

2.2.2.4 Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

Ʉ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɨɬɧɨɫɹɬɫɹ ɜɵɧɨɫɧɨɣ ɤɥɟɦɦɧɵɣ ɦɨɞɭɥɶ 

DN-50 [9], ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɭɞɨɛɫɬɜɚ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ GW 

INSTEK SPS-606 [10], ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɢɬɚɧɢɹ ɪɟɥɟɣɧɨɝɨ ɦɨɞɭɥɹ DB-

24PRD. ȼɧɟɲɧɢɣ ɜɢɞ ɦɨɞɭɥɹ DN-50 ɢ ɛɥɨɤɚ ɩɢɬɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 

12, 13. 

 

 

Ɋɢɫɭɧɨɤ 12 ‒ ȼɧɟɲɧɢɣ ɜɢɞ ɦɨɞɭɥɹ ɪɚɫɲɢɪɟɧɢɹ DN-50 
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Ɋɢɫɭɧɨɤ 13 ‒ ȼɧɟɲɧɢɣ ɜɢɞ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ GW INSTEK SPS-606 

 

Ɍɚɛɥɢɰɚ 5 ‒ ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ GW INSTEK SPS-606 

Ʉɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ 1 

Ɋɚɡɪɟɲɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 10ɦȼ 

ȼɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 0...60ȼ 

ȼɵɯɨɞɧɨɣ ɬɨɤ 0...6Ⱥ 

Ɋɚɡɪɟɲɟɧɢɟ ɩɨ ɬɨɤɭ 100ɦȺ 

ɒɭɦɵ ɢ ɩɭɥɶɫɚɰɢɢ ≤ 5 ɦȼ 

 

2.2.3 ɉɪɨɝɪɚɦɦɧɚɹ ɱɚɫɬɶ 

 

ɉɪɨɝɪɚɦɦɧɚɹ ɱɚɫɬɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ȺɉɄ ɢɫɩɵɬɚɧɢɹ ȻȻɍɇ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɩɪɢɥɨɠɟɧɢɟ, ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɜ ɫɪɟɞɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ LabVIEW ɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɞ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ Windows.  

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɚ ɜɵɛɪɚɧɚ ɚɪɯɢɬɟɤɬɭɪɚ ɦɚɲɢɧɵ ɫɨɫɬɨɹɧɢɣ, 

ɩɨɫɬɪɨɟɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɫɨɛɵɬɢɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (Event-Driven State 

Machine) [11]. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶ 

ɩɪɢɥɨɠɟɧɢɹ, ɢɦɟɸɳɢɟ ɝɢɛɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɚɤ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, 

ɬɚɤ ɢ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. Ⱦɢɚɝɪɚɦɦɚ ɩɟɪɟɯɨɞɨɜ ɦɚɲɢɧɵ ɫɨɫɬɨɹɧɢɣ ɩɪɢɥɨɠɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ 3. 
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ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɨɫɧɨɜɧɵɟ ɦɨɦɟɧɬɵ ɪɚɡɪɚɛɨɬɤɢ ɉɈ, ɚ ɬɚɤɠɟ 

ɤɥɸɱɟɜɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɶɸ. 

 

2.2.3.1 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɢɧɬɟɪɮɟɣɫɧɵɦ ɦɨɞɭɥɟɦ PIO-D168 

 

Ʉɨɦɩɚɧɢɹ ICP DAS ɩɪɟɞɨɫɬɚɜɥɹɟɬ API ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɜɨɢɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɥɹ ɦɨɞɭɥɹ PIO-D168, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɛɢɛɥɢɨɬɟɤɭ ɝɨɬɨɜɵɯ ɮɭɧɤɰɢɣ. ɗɬɚ ɛɢɛɥɢɨɬɟɤɚ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩ ɤ ɮɭɧɤɰɢɹɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɦɨɞɭɥɟɦ, ɚ ɧɚ ɧɢɡɤɨɦ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬ ɷɬɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɨɫɪɟɞɫɬɜɚɦ ɮɢɡɢɱɟɫɤɨɝɨ 

ɢɧɬɟɪɮɟɣɫɚ PCI Express (ɪɢɫɭɧɨɤ 14).  

 

 
Ɋɢɫɭɧɨɤ 14 ‒ Ⱥɪɯɢɬɟɤɬɭɪɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɭɫɬɪɨɣɫɬɜɚ  

PIO-D168 

 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 ɢɧɢɰɢɚɥɢɡɚɰɢɹ ɞɪɚɣɜɟɪɚ; 

 ɩɨɢɫɤ ɦɨɞɭɥɹ PIO-D168 ɧɚ ɲɢɧɟ; 

 ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɚɞɪɟɫɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ; 
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 ɡɚɩɢɫɶ/ɱɬɟɧɢɟ ɥɢɧɢɣ ɜɜɨɞɚ/ɜɵɜɨɞɚ; 

 ɞɟɢɧɢɰɢɚɥɢɡɚɰɢɹ ɞɪɚɣɜɟɪɚ. 

ɇɚ ɧɟɤɨɬɨɪɵɯ ɩɭɧɤɬɚɯ ɫɥɟɞɭɟɬ ɨɫɬɚɧɨɜɢɬɶɫɹ ɩɨɞɪɨɛɧɟɟ, ɬɚɤ ɤɚɤ ɨɧɢ 

ɹɜɥɹɸɬɫɹ ɫɩɟɰɢɮɢɱɧɵɦɢ ɢ ɬɪɟɛɭɸɬ ɩɨɧɢɦɚɧɢɹ ɧɟɤɨɬɨɪɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɦɨɞɭɥɹ. 

ɇɚ ɪɢɫɭɧɤɟ 15 ɩɪɟɞɫɬɚɜɥɟɧ ɮɪɚɝɦɟɧɬ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ (LabVIEW), 

ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɢɧɢɰɢɚɥɢɡɚɰɢɸ PIO-D168. 

 

 

Ɋɢɫɭɧɨɤ 15 – ɂɧɢɰɢɚɥɢɡɚɰɢɹ PIO-D168 

 

ȼ ɩɟɪɜɨɦ ɮɪɟɣɦɟ ɜɵɡɵɜɚɟɬɫɹ ɮɭɧɤɰɢɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɞɪɚɣɜɟɪɚ 

word PIODIO_DriverInit(void). ɗɬɚ ɮɭɧɤɰɢɹ ɨɬɤɪɵɜɚɟɬ ɞɪɚɣɜɟɪ ɢ ɜɵɞɟɥɹɟɬ 

ɧɟɨɛɯɨɞɢɦɵɟ ɪɟɫɭɪɫɵ ɞɥɹ ɪɚɛɨɬɵ ɫ ɭɫɬɪɨɣɫɬɜɨɦ. Ɏɭɧɤɰɢɹ ɧɟ ɩɪɢɧɢɦɚɟɬ ɧɢɤɚɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɢ ɜɨɡɜɪɚɳɚɟɬ ɤɨɞ ɨɲɢɛɤɢ. 

Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɜɵɡɨɜ ɮɭɧɤɰɢɢ ɩɨɢɫɤɚ ɭɫɬɪɨɣɫɬɜɚ (ɦɨɞɭɥɹ) 

word PIODIO_SearchCard(WORD *wBoards, DWORD dwPIOCardID). ɗɬɚ ɮɭɧɤɰɢɹ 

ɜɵɩɨɥɧɹɟɬ ɩɨɢɫɤ ɭɫɬɪɨɣɫɬɜ ɢ ɜɨɡɜɪɚɳɚɟɬ ɡɧɚɱɟɧɢɟ ɢɯ ɤɨɥɢɱɟɫɬɜɚ ɧɚ ɲɢɧɟ. ɇɚ 

ɜɯɨɞ ɩɪɢɧɢɦɚɟɬ ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɨɩɪɟɞɟɥёɧɧɨɦɭ ɫɟɦɟɣɫɬɜɭ 

ɭɫɬɪɨɣɫɬɜ ɢ ɫɨɫɬɨɹɳɢɣ ɢɡ ɬɪёɯ ɛɚɣɬ Sub-Vendor ID, Sub-Device ID, Sub-Aux ID. 

Ⱦɥɹ PIO-D168 ɷɬɨɬ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ 0x800150 [7]. 



28 
 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɤɨɧɮɢɝɭɪɚɰɢɢ 

ɚɞɪɟɫɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɨɞɭɥɹ. Ⱦɥɹ ɷɬɨɣ ɡɚɞɚɱɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɭɧɤɰɢɹ, ɫɢɧɬɚɤɫɢɫ 

ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 16.  

 

 

Ɋɢɫɭɧɨɤ 16 – Ɏɭɧɤɰɢɹ ɩɨɥɭɱɟɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɢ ɚɞɪɟɫɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɨɞɭɥɹ 

GetConfigAddressSpace 

 

ɂɡ ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ dword *wAddrBas, ɤɨɬɨɪɵɣ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɚɡɨɜɵɣ ɚɞɪɟɫ ɦɨɞɭɥɹ PIO-D168 ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɫ 

ɪɟɝɢɫɬɪɚɦɢ ɦɨɞɭɥɹ (ɱɬɟɧɢɟ/ɡɚɩɢɫɶ). ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɦɨɞɭɥɹ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɷɬɨɣ 

ɮɭɧɤɰɢɟɣ. ɉɨɫɥɟ ɟё ɜɵɡɨɜɚ ɦɨɞɭɥɶ ɝɨɬɨɜ ɤ ɪɚɛɨɬɟ. 

Ɋɚɛɨɬɚ ɫ ɦɨɞɭɥɟɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬёɦ ɱɬɟɧɢɹ/ɡɚɩɢɫɢ ɪɟɝɢɫɬɪɨɜ, 

ɨɬɜɟɱɚɸɳɢɯ ɡɚ ɨɩɪɟɞɟɥёɧɧɵɟ ɮɭɧɤɰɢɢ. Ɂɚɩɢɫɶ/ɱɬɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɛɚɣɬɧɨ ɢ 

ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɩɪɨɫɬɵɦɢ ɮɭɧɤɰɢɹɦɢ. Ɏɭɧɤɰɢɹ ɡɚɩɢɫɢ ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ ɚɞɪɟɫ ɢ 

ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɩɢɫɚɧɨ ɜ ɩɚɦɹɬɶ ɦɨɞɭɥɹ ɢ ɧɢɱɟɝɨ ɧɟ ɜɨɡɜɪɚɳɚɟɬ. 

Ɏɭɧɤɰɢɹ ɱɬɟɧɢɹ ɩɪɢɧɢɦɚɟɬ ɚɞɪɟɫ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɨɱɢɬɚɧ, ɢ ɜɨɡɜɪɚɳɚɟɬ 

ɡɧɚɱɟɧɢɟ ɩɚɦɹɬɢ ɩɨ ɷɬɨɦɭ ɚɞɪɟɫɭ. ɉɪɨɬɨɬɢɩɵ ɮɭɧɤɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 

17. 

 

 

Ɋɢɫɭɧɨɤ 17 – ɉɪɨɬɨɬɢɩɵ ɮɭɧɤɰɢɣ ɡɚɩɢɫɢ ɢ ɱɬɟɧɢɹ 
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Ɋɚɛɨɬɚ ɫ ɩɨɪɬɚɦɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɜɵɝɥɹɞɢɬ ɧɟɫɤɨɥɶɤɨ ɫɥɨɠɧɟɟ. Ⱦɥɹ ɡɚɩɢɫɢ 

ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɨɪɬɚ ɧɚ ɜɵɜɨɞ ɢ ɡɚɩɢɫɢ ɥɨɝɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɩɨɥɧɢɬɶ ɬɪɢ ɞɟɣɫɬɜɢɹ: 

 ɡɚɞɚɬɶ ɡɧɚɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɦ ɜɵɜɨɞɚɦ ɤɚɤ DO/DI; 

 ɚɤɬɢɜɢɪɨɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɨɪɬ; 

 ɡɚɩɢɫɚɬɶ ɡɧɚɱɟɧɢɟ ɧɚ ɜɵɜɨɞ. 

ɉɪɢ ɱɬɟɧɢɢ ɩɨɪɬɚ ɢɫɤɥɸɱɚɟɬɫɹ ɩɟɪɜɨɟ ɞɟɣɫɬɜɢɟ. ȼɫɟ ɭɤɚɡɚɧɧɵɟ ɞɟɣɫɬɜɢɹ 

ɜɵɩɨɥɧɹɸɬɫɹ ɡɚɩɢɫɶɸ/ɱɬɟɧɢɟɦ ɞɚɧɧɵɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɟɝɢɫɬɪɨɜ: Read/Write 8-

bit Data Register, Active I/O Port Control Register, I/O Selection Control Register. 

Ʉɚɪɬɚ ɚɞɪɟɫɨɜ ɪɟɝɢɫɬɪɨɜ ɦɨɞɭɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ 4. Ⱦɚɥɟɟ ɩɪɢɜɨɞɢɬɫɹ 

ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɪɟɝɢɫɬɪɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɜɵɜɨɞɨɜ ɢ 

ɩɨɥɭɱɟɧɢɹ/ɭɫɬɚɧɨɜɤɢ ɡɧɚɱɟɧɢɣ. 

 

I/O Selection Control Register 

ɗɬɢ ɪɟɝɢɫɬɪɵ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɰɢɮɪɨɜɵɯ ɩɨɪɬɨɜ 

ɜɜɨɞɚ/ɜɵɜɨɞɚ. Ʉɚɠɞɵɣ ɩɨɪɬ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧ ɤɚɤ ɩɨɪɬ DI ɢɥɢ DO. 

ɋɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɜɫɟ ɩɨɪɬɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɤɚɤ ɩɨɪɬɵ DI ɩɪɢ 

ɩɟɪɜɨɦ ɜɤɥɸɱɟɧɢɢ ɉɄ. ɉɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɪɚɫɩɨɥɨɠɟɧɢɢ ɩɨɪɬɨɜ 

ɜɜɨɞɚ/ɜɵɜɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4 «Ʉɨɧɮɢɝɭɪɚɰɢɹ ɩɨɪɬɨɜ ɢ ɢɧɬɟɪɮɟɣɫɧɨɝɨ 

ɦɨɞɭɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ PIO-D168». ɇɚ ɪɢɫɭɧɤɟ 18 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɮɢɝɭɪɚɰɢɹ 

ɪɟɝɢɫɬɪɚ I/O Selection Control Register.  
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Ɋɢɫɭɧɨɤ 18 – Ʉɨɧɮɢɝɭɪɚɰɢɹ ɪɟɝɢɫɬɪɚ I/O Selection Control Register 

 

ɉɨɪɬ ɏ = 1 ‒ ɉɨɪɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ DO. 

ɉɨɪɬ ɏ = 0 ‒ ɉɨɪɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ DI. 

 

Active I/O Port Control Register 

PIO-D168 ɫɨɞɟɪɠɢɬ 21 8-ɛɢɬɧɵɣ ɩɨɪɬ ɜɜɨɞɚ/ɜɵɜɨɞɚ, ɧɨ ɬɨɥɶɤɨ ɨɞɢɧ ɩɨɪɬ 

ɦɨɠɟɬ ɛɵɬɶ ɚɤɬɢɜɢɪɨɜɚɧ ɜ ɨɬɞɟɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. ɇɚ ɪɢɫɭɧɤɟ 19 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɮɢɝɭɪɚɰɢɹ ɪɟɝɢɫɬɪɚ Active I/O Port Control Register. 
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Ɋɢɫɭɧɨɤ 19 – Ʉɨɧɮɢɝɭɪɚɰɢɹ ɪɟɝɢɫɬɪɚ Active I/O Port Control Register 

 

Read/Write 8-bit Data Register 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ/ɫɱɢɬɵɜɚɬɶ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɷɬɨɝɨ 

ɪɟɝɢɫɬɪɚ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ ɢɥɢ ɜɵɜɨɞɚ. ɇɚ ɪɢɫɭɧɤɟ 20 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɮɢɝɭɪɚɰɢɹ 

ɪɟɝɢɫɬɪɚ Read/Write 8-bit Data Register. 

 

 

Ɋɢɫɭɧɨɤ 20 – Ʉɨɧɮɢɝɭɪɚɰɢɹ ɪɟɝɢɫɬɪɚ Read/Write 8-bit Data Register 

 

Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɪɚɧɟɟ, ɱɬɨɛɵ ɪɚɛɨɬɚɬɶ ɫ ɩɨɪɬɚɦɢ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 

ɬɪɢ ɞɟɣɫɬɜɢɹ: ɡɚɞɚɬɶ ɡɧɚɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɦ ɜɵɜɨɞɚɦ ɤɚɤ DO/DI, ɚɤɬɢɜɢɪɨɜɚɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɨɪɬ, ɡɚɩɢɫɚɬɶ/ɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ. ɇɚ ɪɢɫɭɧɤɚɯ 21, 22 

ɢɡɨɛɪɚɠɟɧɵ ɞɜɟ ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɟ ɮɭɧɤɰɢɢ ɞɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ 

ɡɚɞɚɱɢ  – SetOutputValue ɢ GetInputValue. 
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Ɋɢɫɭɧɨɤ 21 ‒ Ɏɭɧɤɰɢɹ ɭɫɬɚɧɨɜɤɢ ɡɧɚɱɟɧɢɣ PIO-D168. Ȼɥɨɤ-ɞɢɚɝɪɚɦɦɚ 

SetOutputValue 

 

 

Ɋɢɫɭɧɨɤ 22 ‒ Ɏɭɧɤɰɢɹ ɫɱɢɬɵɜɚɧɢɹ ɡɧɚɱɟɧɢɣ PIO-D168. Ȼɥɨɤ-ɞɢɚɝɪɚɦɦɚ 

GetInputValue 

 

ɉɪɢɦɟɪɵ: 

ɍɫɬɚɧɨɜɢɬɶ ɩɨɪɬ 17 ɤɚɤ ɰɢɮɪɨɜɨɣ ɜɵɜɨɞ, DO0-4 ɥɨɝ1, DO5-7 ɥɨɝ0. ȼɯɨɞɧɵɟ 

ɡɧɚɱɟɧɢɹ ɬɟɪɦɢɧɚɥɨɜ SetOutValue: 

 ɛɚɡɨɜɵɣ ɚɞɪɟɫ: ɡɚɞɚɧ ɩɪɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ; 

 ɩɨɪɬ: 17; 

 pattern ɝɪɭɩɩɵ ɩɨɪɬɨɜ: 0ɯ20; 

 pattern: 0x1F (00011111). 

ɍɫɬɚɧɨɜɢɬɶ ɩɨɪɬ 18 ɤɚɤ ɰɢɮɪɨɜɨɣ ɜɜɨɞ, ɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ. ȼɯɨɞɧɵɟ 

ɡɧɚɱɟɧɢɹ ɬɟɪɦɢɧɚɥɨɜ GetInputValue: 

 ɛɚɡɨɜɵɣ ɚɞɪɟɫ: ɡɚɞɚɧ ɩɪɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ; 

 ɩɨɪɬ: 18. 
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2.2.3.2 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɛɨɪɬɨɜɨɝɨ ɛɥɨɤɚ 

ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɹɦɢ 

 

ɉɨɧɹɜ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ PIO-D168, ɢ ɢɫɩɨɥɶɡɭɹ ɨɩɢɫɚɧɧɵɟ ɮɭɧɤɰɢɢ, ɦɨɠɧɨ 

ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɡɪɚɛɨɬɤɟ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɩɪɨɝɪɚɦɦɵ, ɚ ɢɦɟɧɧɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɸ 

ɜɜɨɞɚ/ɜɵɜɨɞɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɥɨɝɢɤɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. Ⱦɚɥɟɟ ɞɚёɬɫɹ 

ɨɩɢɫɚɧɢɟ ɩɪɢɧɰɢɩɚ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɢ ɧɟɤɨɬɨɪɵɯ ɮɪɚɝɦɟɧɬɨɜ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɥɨɠɟɧɢɹɦɢ 2 ɢ 3. 

 Ƚɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɨɝɪɚɦɦɵ ɢɫɩɵɬɚɧɢɣ ȻȻɍɇ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 23. 

 

 

Ɋɢɫɭɧɨɤ 23 ‒ Ƚɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ 

 

ɉɨɫɥɟ ɨɬɤɪɵɬɢɹ ɩɪɨɝɪɚɦɦɵ ɩɪɨɢɫɯɨɞɢɬ ɢɧɢɰɢɚɥɢɡɚɰɢɹ ɢ ɩɟɪɜɢɱɧɨɟ 

ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɚɩɩɚɪɚɬɭɪɵ, ɤɚɤ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 14. 

ȿɫɥɢ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɜɨɡɧɢɤɚɟɬ ɨɲɢɛɤɚ, ɨ ɧɟɣ ɫɨɨɛɳɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɨ 

ɜɫɩɥɵɜɚɸɳɟɦ ɨɤɧɟ. ȿɫɥɢ ɨɲɢɛɨɤ ɧɟ ɜɨɡɧɢɤɥɨ, ȺɉɄ ɩɟɪɟɯɨɞɢɬ ɜ ɪɟɠɢɦ ɨɠɢɞɚɧɢɹ 

ɤɨɦɚɧɞ ɩɨɥɶɡɨɜɚɬɟɥɹ. 



34 
 

Ⱦɥɹ ɧɚɱɚɥɚ ɢɫɩɵɬɚɧɢɣ ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɞɟɣɫɬɜɢɹ: 

 ɡɚɞɚɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɤɥɸɱɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɟɣ ɞɥɹ ɢɫɩɵɬɚɧɢɹ; 

 ɡɚɞɚɬɶ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ (ɜɪɟɦɹ ɧɚ ɢɫɩɵɬɚɧɢɹ ɤɚɠɞɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ); 

 ɜɵɛɪɚɬɶ ɤɨɦɩɥɟɤɬ; 

 ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɉɭɫɤ/ɋɬɨɩ». 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɢɯ ɞɟɣɫɬɜɢɣ ɛɭɞɟɬ ɚɤɬɢɜɢɪɨɜɚɧ ɪɟɠɢɦ ɢɫɩɵɬɚɧɢɹ 

ɧɚɝɪɟɜɚɬɟɥɟɣ ɜɵɛɪɚɧɧɨɝɨ ɤɨɦɩɥɟɤɬɚ. ɉɟɪɜɵɟ ɞɜɚ ɞɟɣɫɬɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɩɭɬёɦ 

ɩɪɨɫɬɨɝɨ ɩɪɢɫɜɚɢɜɚɧɢɹ ɡɧɚɱɟɧɢɣ ɩɟɪɟɦɟɧɧɵɦ, ɜɵɛɨɪ ɤɨɦɩɥɟɤɬɚ ɢɧɢɰɢɢɪɭɟɬ 

ɫɨɛɵɬɢɟ ɩɟɪɟɯɨɞɚ ɦɚɲɢɧɵ ɫɨɫɬɨɹɧɢɣ ɤ ɫɨɫɬɨɹɧɢɸ «Ʉɨɦɩɥɟɤɬ 1, 2», ɜ ɤɨɬɨɪɨɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɵɜɨɞɨɜ ɢ ɩɨɞɚɱɚ ɩɢɬɚɧɢɹ 

ɧɚ ɢɫɩɵɬɵɜɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ. Ɏɪɚɝɦɟɧɬ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɞɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 24. 

 

 

Ɋɢɫɭɧɨɤ 24 ‒ Ɏɪɚɝɦɟɧɬ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɫɨɫɬɨɹɧɢɹ «Ʉɨɦɩɥɟɤɬ 1, 2» 

 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ «Ʉɨɦɩɥɟɤɬ 1» ɢ «Ʉɨɦɩɥɟɤɬ 2» 

ɜɵɛɢɪɚɸɬɫɹ ɢ ɡɚɩɢɫɵɜɚɸɬɫɹ ɡɚɪɚɧɟɟ ɩɪɟɞɨɩɪɟɞɟɥёɧɧɵɟ ɡɧɚɱɟɧɢɹ ɪɟɝɢɫɬɪɨɜ 

ɦɨɞɭɥɹ PIO-D168, ɚ ɬɚɤɠɟ ɜɵɞɚɸɬɫɹ ɫɨɨɛɳɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨ ɜɤɥɸɱɟɧɢɢ 

ɜɵɛɪɚɧɧɨɝɨ ɤɨɦɩɥɟɤɬɚ/ɧɚɝɪɟɜɚɬɟɥɹ ɢ ɩɨɞɚɱɟ ɩɢɬɚɧɢɹ ɧɚ ɧɟɝɨ. Ⱥɤɬɢɜɢɪɭɟɬɫɹ 
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ɤɧɨɩɤɚ «ɉɭɫɤ/ɋɬɨɩ». ȼɜɟɪɯɭ ɫɬɪɭɤɬɭɪɵ, ɜ ɤɨɦɦɟɧɬɚɪɢɹɯ, ɭɤɚɡɚɧɵ ɩɭɧɤɬɵ 

ɚɥɝɨɪɢɬɦɚ ɢɫɩɵɬɚɧɢɣ ȻȻɍɇ (ɉɪɢɥɨɠɟɧɢɟ 2), ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɨɩɪɟɞɟɥёɧɧɵɦ ɮɪɟɣɦɚɦ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ. 

 ɉɨ ɧɚɠɚɬɢɸ ɤɧɨɩɤɢ «ɉɭɫɤ/ɋɬɨɩ» ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɯɨɞ ɜ 

ɪɟɠɢɦ ɢɫɩɵɬɚɧɢɹ. Ⱥɥɝɨɪɢɬɦ ɫɨɫɬɨɹɧɢɹ ɢɫɩɵɬɚɧɢɹ ɢ ɮɪɚɝɦɟɧɬ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ 5. 

ȼɤɥɸɱɟɧɢɟ/ɜɵɤɥɸɱɟɧɢɟ ɧɚɝɪɟɜɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɨɛɧɵɦ ɨɛɪɚɡɨɦ: 

ɤɨɧɮɢɝɭɪɢɪɭɟɬɫɹ ɦɨɞɭɥɶ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɤɨɧɬɪɨɥɶɧɵɯ 

ɡɧɚɱɟɧɢɣ ɢ ɨɛɧɨɜɥɹɟɬɫɹ ɮɚɣɥ ɨɬɱёɬɚ. ȼɫɟ ɮɪɟɣɦɵ ɬɚɤɠɟ ɩɨɦɟɱɟɧɵ 

ɤɨɦɦɟɧɬɚɪɢɹɦɢ, ɨɞɧɨɡɧɚɱɧɨ ɫɨɨɬɧɨɫɹɳɢɦɢ ɢɯ ɫ ɚɥɝɨɪɢɬɦɚɦɢ ɢɫɩɵɬɚɧɢɹ ȻȻɍɇ. 

Ɏɪɚɝɦɟɧɬɵ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɜɤɥɸɱɟɧɢɟ/ɜɵɤɥɸɱɟɧɢɟ ɧɚɝɪɟɜɚɬɟɥɟɣ, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 25, 26. 

 

 

Ɋɢɫɭɧɨɤ 25 ‒ Ɏɪɚɝɦɟɧɬ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɜɤɥɸɱɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɹ 
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Ɋɢɫɭɧɨɤ 26 ‒ Ɏɪɚɝɦɟɧɬ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɜɵɤɥɸɱɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɹ 

 

2.3 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ȺɉɄ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ ɡɚɞɚɱɟɣ, ɬɪɟɛɭɸɳɟɣ ɡɧɚɧɢɣ ɜ 

ɪɚɡɧɵɯ ɨɛɥɚɫɬɹɯ: ɜɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɩɩɚɪɚɬɧɨɣ ɢ 

ɩɪɨɝɪɚɦɦɧɨɣ ɱɚɫɬɟɣ, ɚ ɬɚɤɠɟ ɨɩɬɢɦɢɡɚɰɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɫɟɯ ɭɤɚɡɚɧɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ. 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɸɬɫɹ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ȺɉɄ, ɚ 

ɢɦɟɧɧɨ:  

 ɫɨɫɬɚɜɥɟɧɢɟ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ, ɨɩɢɫɵɜɚɸɳɟɣ ɨɛɳɢɣ ɩɪɢɧɰɢɩ 

ɢɫɩɵɬɚɧɢɹ; 

 ɪɟɚɥɢɡɚɰɢɹ ɫɯɟɦɵ ɤɨɦɦɭɬɚɰɢɢ ɜɫɟɯ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɦɟɠɞɭ 

ɫɨɛɨɣ; 

 ɫɨɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ȺɉɄ ɫ ɭɱёɬɨɦ ɪɟɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ; 

 ɨɩɢɫɚɧɢɟ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ ɤɨɦɩɥɟɤɫɚ; 

 ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɣ ɱɚɫɬɢ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɮɢɡɢɱɟɫɤɢɦɢ 

ɷɥɟɦɟɧɬɚɦɢ ɤɨɦɩɥɟɤɫɚ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɞɚɧɧɨɣ ɝɥɚɜɟ ɪɟɲɟɧɵ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɨ ɡɚɞɚɱ, 

ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɜ ɧɚɱɚɥɟ ɪɚɡɪɚɛɨɬɤɢ:  

 ɪɚɡɪɚɛɨɬɤɚ ɚɩɩɚɪɚɬɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ; 



37 
 

 ɪɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ɢ ɛɥɨɤ-ɫɯɟɦɵ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɉɈ 

ɢɫɩɵɬɚɧɢɣ; 

 ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ NILabVIEW; 

 ɨɬɥɚɞɤɚ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɉɈ.  
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3 Ⱥɩɪɨɛɚɰɢɹ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢɫɩɵɬɚɧɢɣ ɛɨɪɬɨɜɨɝɨ 

ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɹɦɢ 

 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɢɫɩɵɬɚɧɢɣ ȻȻɍɇ, 

ɪɚɡɪɚɛɨɬɚɧɵ ɩɪɨɝɪɚɦɦɧɚɹ ɢ ɚɩɩɚɪɚɬɧɚɹ ɱɚɫɬɢ, ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɩɪɨɜɟɪɨɱɧɵɟ 

ɢɫɩɵɬɚɧɢɹ ɜɫɟɝɨ ȺɉɄ ɞɥɹ ɜɧɟɫɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɤɨɪɪɟɤɬɢɜɨɜ ɢ ɢɫɩɵɬɚɧɢɹ 

ȻȻɍɇ. ɗɬɢ ɷɬɚɩɵ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɫɨɝɥɚɫɧɨ ɚɥɝɨɪɢɬɦɭ ɢɫɩɵɬɚɧɢɣ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ȻȻɍɇ, ɨɩɢɫɚɧɧɨɝɨ ɜ ɉɪɢɥɨɠɟɧɢɢ 2. 

 

3.1 Ⱥɩɪɨɛɚɰɢɹ 

 

Ⱦɚɥɟɟ ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɡɭɥɶɬɚɬ ɚɩɪɨɛɚɰɢɢ ɫ ɤɨɦɦɟɧɬɚɪɢɹɦɢ ɤ ɤɚɠɞɨɦɭ ɲɚɝɭ. 

ɇɭɦɟɪɚɰɢɹ ɩɨɞɪɚɡɞɟɥɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɭɦɟɪɚɰɢɢ ɚɥɝɨɪɢɬɦɚ (ɉɪɢɥɨɠɟɧɢɟ 2), 

ɧɚɩɪɢɦɟɪ, ɩɭɧɤɬ 1.1 ɚɥɝɨɪɢɬɦɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɞɪɚɡɞɟɥɭ 3.1.1 ɢ ɬɚɤ ɞɚɥɟɟ. 

ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɜɨɞɢɥɚɫɶ ɞɥɹ ɨɛɨɢɯ ɤɨɦɩɥɟɤɬɨɜ ɨɛɴɟɤɬɚ 

ɢɫɩɵɬɚɧɢɣ, ɧɨ ɜ ɪɚɛɨɬɟ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɨɜɟɪɤɚ ɬɨɥɶɤɨ ɨɞɧɨɝɨ, ɬɚɤ ɤɚɤ ɩɪɨɜɟɪɤɚ 

ɜɬɨɪɨɝɨ ɚɧɚɥɨɝɢɱɧɚ ɢ ɟё ɨɩɢɫɚɧɢɟ ɧɟ ɧɟɫёɬ ɫɦɵɫɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɣ 

ɝɥɚɜɵ. ɉɪɢ ɨɬɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɢ ȺɉɄ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɚɜɟɞɨɦɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵɣ 

ȻȻɍɇ. 

 

3.1.1 Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 
ɛɨɪɬɨɜɨɝɨ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɹɦɢ 

 

ɗɬɚ ɱɚɫɬɶ ɚɥɝɨɪɢɬɦɚ ɜɵɩɨɥɧɹɟɬ ɢɧɢɰɢɚɥɢɡɚɰɢɸ ɜɫɟɣ ɫɢɫɬɟɦɵ ɢ ɜɤɥɸɱɚɟɬ 

ɧɚɝɪɟɜɚɬɟɥɢ ɢ ȻȻɍɇ. Ⱦɥɹ ɨɰɟɧɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɟё ɜɵɩɨɥɧɟɧɢɹ ɫɧɚɱɚɥɚ 

ɩɪɨɜɟɪɹɟɬɫɹ ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɨɝɪɚɦɦɵ ɢɫɩɵɬɚɧɢɣ, ɡɚɬɟɦ, ɫ ɩɨɦɨɳɶɸ 

ɰɢɮɪɨɜɨɝɨ ɦɭɥɶɬɢɦɟɬɪɚ, ɩɪɨɜɟɪɹɸɬɫɹ ɭɪɨɜɧɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ. 
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Ɋɢɫɭɧɨɤ 27 ‒ ɉɪɨɜɟɪɤɚ ɜɵɞɚɱɢ ɫɨɨɛɳɟɧɢɹ ɨɩɟɪɚɬɨɪɭ (ɩɭɧɤɬ 1.1 ɚɥɝɨɪɢɬɦɚ) 

 

ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɨɜɟɪɹɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɜ 

ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ. 

 

Ɍɚɛɥɢɰɚ 6 ― Ɂɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ 

Ʉɨɧɬɚɤɬ ɇɚɡɜɚɧɢɟ 
Ɍɪɟɛɭɟɦɨɟ 
ɡɧɚɱɟɧɢɟ, ȼ 

Ɏɚɤɬɢɱɟɫɤɨɟ 
ɡɧɚɱɟɧɢɟ, ȼ 

ɋɬɚɬɭɫ 

x5/1,2 +5VK1 +5ȼ ±5% 5,017 ȼ ɧɨɪɦɟ 
x5/9,10 0VK1 0ȼ 0 ȼ ɧɨɪɦɟ 
x5/22,23 +5VK2 +5ȼ ±5% 5,021 ȼ ɧɨɪɦɟ 
x5/30,31 0VK2 0ȼ 0 ȼ ɧɨɪɦɟ 
 

Ⱦɚɥɟɟ ɉɈ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɞɨ ɜɵɛɨɪɚ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɤɨɦɩɥɟɤɬɚ ȻȻɍɇ ɞɥɹ ɢɫɩɵɬɚɧɢɣ (ɜ ɪɚɦɤɚɯ ɪɚɛɨɬɵ ɜɵɛɢɪɚɟɦ Ʉɨɦɩɥɟɤɬ 1). 
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3.1.2 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɤɨɦɩɥɟɤɬɚ ɛɨɪɬɨɜɨɝɨ ɛɥɨɤɚ 

ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɹɦɢ 

 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɤɨɦɩɥɟɤɬɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɭɜɟɞɨɦɥɹɟɬɫɹ ɨ ɩɨɞɚɱɟ ɧɚɩɪɹɠɟɧɢɹ 

ɩɢɬɚɧɢɹ ɧɚ ɧɚɝɪɟɜɚɬɟɥɢ. ɉɪɨɜɟɪɹɟɦ ɧɚɩɪɹɠɟɧɢɟ ɚɧɚɥɨɝɢɱɧɨ ɩɭɧɤɬɚ 3.1. ɇɚ 

ɪɢɫɭɧɤɟ 28 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɦɟɪɵ ɜɵɞɚɜɚɟɦɵɯ ɨɩɟɪɚɬɨɪɭ ɫɨɨɛɳɟɧɢɣ. 

 

 

Ɋɢɫɭɧɨɤ 28 ‒ ɉɪɨɜɟɪɤɚ ɜɵɞɚɱɢ ɫɨɨɛɳɟɧɢɣ ɨɩɟɪɚɬɨɪɭ  

(ɩɭɧɤɬɵ 2.1, 2.2 ɚɥɝɨɪɢɬɦɚ) 

 

 Ɍɚɛɥɢɰɚ 7 ― Ɂɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ 

Ʉɨɧɬɚɤɬ ɇɚɡɜɚɧɢɟ 
Ɍɪɟɛɭɟɦɨɟ 
ɡɧɚɱɟɧɢɟ, ȼ 

Ɏɚɤɬɢɱɟɫɤɨɟ 
ɡɧɚɱɟɧɢɟ, ȼ 

ɋɬɚɬɭɫ 

x1/1,2,3,4 ɉɢɬ. +Ɉ1 

+100ȼ ±5% 

102,0 ȼ ɧɨɪɦɟ 
x1/5,6,7,8,9 ɉɢɬ. +Ɉ2 100,1 ȼ ɧɨɪɦɟ 
x1/22,23,24,25 ɉɢɬ. +Ɉ3 100,1 ȼ ɧɨɪɦɟ 
x1/26,27,28,29,30 ɉɢɬ. +Ɉ4 100,7 ȼ ɧɨɪɦɟ 
x1/12,13,14,15 ɉɢɬ. –Ɉ5 100,0 ȼ ɧɨɪɦɟ 
x1/16,17,18,19,20 ɉɢɬ. –Ɉ6 100,6 ȼ ɧɨɪɦɟ 
x1/33,34,35,36 ɉɢɬ. –Ɉ7 101,6 ȼ ɧɨɪɦɟ 
x1/37,38,39,40,41 ɉɢɬ. –Ɉ8 103,2 ȼ ɧɨɪɦɟ 
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3.1.3 ȼɤɥɸɱɟɧɢɟ ɧɚɝɪɟɜɚɬɟɥɟɣ 

 

 ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɜɤɥɸɱɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɟɣ. Ⱦɥɹ 

ɩɪɨɜɟɪɤɢ ɜɤɥɸɱɚɟɦ ɜɫɟ ɜɨɫɟɦɶ ɧɚɝɪɟɜɚɬɟɥɟɣ ɢ ɩɪɨɜɟɪɹɟɦ ɭɪɨɜɧɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 

ɤɨɧɬɚɤɬɚɯ ɜɜɨɞɚ, ɚ ɬɚɤɠɟ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɞɚɜɚɟɦɨɝɨ ɨɩɟɪɚɬɨɪɭ ɫɨɨɛɳɟɧɢɹ. ɇɚ 

ɪɢɫɭɧɤɟ 29 ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɜɵɞɚɜɚɟɦɨɝɨ ɫɨɨɛɳɟɧɢɹ ɨ ɜɤɥɸɱɟɧɢɢ 

ɧɚɝɪɟɜɚɬɟɥɟɣ.  

 

 

Ɋɢɫɭɧɨɤ 29 ‒ ɉɪɨɜɟɪɤɚ ɜɵɞɚɱɢ ɫɨɨɛɳɟɧɢɹ ɨɩɟɪɚɬɨɪɭ ɨ ɜɤɥɸɱɟɧɢɢ ɧɚɝɪɟɜɚɬɟɥɟɣ 

(ɩɭɧɤɬ 2.3.1 ɚɥɝɨɪɢɬɦɚ ɢɫɩɵɬɚɧɢɣ) 

 

ɉɨɫɥɟ ɡɚɞɚɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɩɪɨɜɟɪɤɢ, ɩɪɨɜɟɪɹɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ 

ɭɪɨɜɧɢ ɧɚ ɜɜɨɞɚɯ ɚɤɬɢɜɧɵɯ ɧɚɝɪɟɜɚɬɟɥɟɣ. 

 

Ɍɚɛɥɢɰɚ 8 – Ɂɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ 

Ʉɨɧɬɚɤɬ ɇɚɡɜɚɧɢɟ 
Ɍɪɟɛɭɟɦɨɟ 
ɡɧɚɱɟɧɢɟ, ȼ 

Ɏɚɤɬɢɱɟɫɤɨɟ 
ɡɧɚɱɟɧɢɟ, ȼ 

ɋɬɚɬɭɫ 

x2/1,2,3,4 +ɉɢɬ Ɉ1 

+100ȼ ±5% 

102,1 ȼ ɧɨɪɦɟ 
x2/5,6,7,8 +ɉɢɬ Ɉ2 99,8 ȼ ɧɨɪɦɟ 
x2/22,23,24,25 +ɉɢɬ Ɉ3 99,3 ȼ ɧɨɪɦɟ 
x2/26,27,28,29 +ɉɢɬ Ɉ4 100,2 ȼ ɧɨɪɦɟ 
x3/1,2,3,4 +ɉɢɬ Ɉ5 99,8 ȼ ɧɨɪɦɟ 
x3/5,6,7,8 +ɉɢɬ Ɉ6 100,0 ȼ ɧɨɪɦɟ 
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Ɍɚɛɥɢɰɚ 8 – Ɂɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ (ɩɪɨɞɨɥɠɟɧɢɟ) 

Ʉɨɧɬɚɤɬ ɇɚɡɜɚɧɢɟ 
Ɍɪɟɛɭɟɦɨɟ 
ɡɧɚɱɟɧɢɟ, ȼ 

Ɏɚɤɬɢɱɟɫɤɨɟ 
ɡɧɚɱɟɧɢɟ, ȼ 

ɋɬɚɬɭɫ 

x3/22,23,24,25 +ɉɢɬ Ɉ7 +100ȼ ±5% 
100,8 ȼ ɧɨɪɦɟ 

x3/26,27,28,29 +ɉɢɬ Ɉ8 102,9 ȼ ɧɨɪɦɟ 
 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɡɚɤɪɵɬɢɹ ɬɪɚɧɡɢɫɬɨɪɨɜ. Ⱦɥɹ ɷɬɨɝɨ 

ɩɪɨɜɨɞɹɬɫɹ ɞɜɚ ɢɫɩɵɬɚɧɢɹ: ɜ ɩɟɪɜɨɦ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ, ɱɬɨ ɜɫɟ ɬɪɚɧɡɢɫɬɨɪɵ 

ɡɚɤɪɵɥɢɫɶ ɢ ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɨɪɬɚ Ɋ6Ⱥ ɦɨɞɭɥɹ PIO-D168 0x00; ɜɨ ɜɬɨɪɨɦ 

ɫɥɭɱɚɟ ɜɵɩɨɥɧɹɟɬɫɹ ɨɬɤɥɸɱɟɧɢɟ ɜɜɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɬɪɚɧɡɢɫɬɨɪɨɜ ɧɚ ɪɚɡɴёɦɚɯ ɢ 

ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɨɪɬɚ Ɋ6Ⱥ 0xFF. ɇɚ ɪɢɫɭɧɤɟ 30 ɢɡɨɛɪɚɠɟɧɚ ɩɪɨɜɟɪɤɚ 

ɡɚɤɪɵɬɢɹ ɬɪɚɧɡɢɫɬɨɪɨɜ ɢ ɜɵɞɚɱɢ ɫɨɨɛɳɟɧɢɹ ɨɩɟɪɚɬɨɪɭ.  

 

 

Ɋɢɫɭɧɨɤ 30 ‒ ɉɪɨɜɟɪɤɚ ɡɚɤɪɵɬɢɹ ɬɪɚɧɡɢɫɬɨɪɨɜ ɢ ɜɵɞɚɱɢ ɫɨɨɛɳɟɧɢɹ ɨɩɟɪɚɬɨɪɭ 

(ɩɭɧɤɬ 2.3.2 ɚɥɝɨɪɢɬɦɚ) 

 

Ɍɚɛɥɢɰɚ 9 ― Ɂɧɚɱɟɧɢɹ ɩɨɪɬɚ Ɋ6Ⱥ ɦɨɞɭɥɹ PIO-D168 

Ɉɠɢɞɚɟɦɨɟ 
ɫɨɫɬɨɹɧɢɟ 

Ɏɚɤɬɢɱɟɫɤɨɟ 
ɫɨɫɬɨɹɧɢɟ 

ɉɪɢɦɟɱɚɧɢɟ 

0x00 0x00 Ɋɚɛɨɱɢɣ ɪɟɠɢɦ 
0xFF 0xFF ɍɩɪɚɜɥɹɸɳɢɟ ɜɜɨɞɵ ɬɪɚɧɡɢɫɬɨɪɨɜ ɨɬɤɥɸɱɟɧɵ 
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Ⱦɚɥɟɟ ɩɪɨɜɟɪɹɟɬɫɹ ɤɨɦɦɭɬɚɰɢɹ ɧɚɝɪɭɡɤɢ ɞɥɹ ɜɵɜɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 

ɧɚɝɪɟɜɚɬɟɥɹ (ɩɭɧɤɬɵ ɚɥɝɨɪɢɬɦɚ 2.3.3 – 2.3.7). ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɜɤɥɸɱɚɸɬɫɹ 

ɧɚɝɪɟɜɚɬɟɥɢ, ɩɭɧɤɬ ɚɥɝɨɪɢɬɦɚ 2.3.4 (ɩɪɨɜɟɪɤɚ ɢɯ ɜɤɥɸɱɟɧɢɹ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ 

ɜɵɲɟ), ɞɚɥɟɟ ɩɪɨɜɟɪɹɟɬɫɹ ɨɬɤɪɵɬɢɟ ɬɪɚɧɡɢɫɬɨɪɨɜ ɢ ɤɨɦɦɭɬɚɰɢɹ ɧɚɝɪɭɡɤɢ. 

ɉɪɨɜɟɪɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɩɪɨɜɟɪɤɟ ɡɚɤɪɵɬɢɹ ɬɪɚɧɡɢɫɬɨɪɨɜ ɞɜɭɦɹ 

ɢɫɩɵɬɚɧɢɹɦɢ. 

 

 

Ɋɢɫɭɧɨɤ 31 ‒ ɉɪɨɜɟɪɤɚ ɨɬɤɪɵɬɢɹ ɬɪɚɧɡɢɫɬɨɪɨɜ ɢ ɜɵɞɚɱɢ ɫɨɨɛɳɟɧɢɹ ɨɩɟɪɚɬɨɪɭ 

(ɩɭɧɤɬ 2.3.7 ɚɥɝɨɪɢɬɦɚ) 

 

Ɍɚɛɥɢɰɚ 10 ― Ɂɧɚɱɟɧɢɹ ɩɨɪɬɚ Ɋ6Ⱥ ɦɨɞɭɥɹ PIO-D168 

Ɉɠɢɞɚɟɦɨɟ 
ɫɨɫɬɨɹɧɢɟ 

Ɏɚɤɬɢɱɟɫɤɨɟ 
ɫɨɫɬɨɹɧɢɟ 

ɉɪɢɦɟɱɚɧɢɟ 

0x00 0x00 ɍɩɪɚɜɥɹɸɳɢɟ ɜɜɨɞɵ ɬɪɚɧɡɢɫɬɨɪɨɜ ɨɬɤɥɸɱɟɧɵ  
0xFF 0xFF Ɋɚɛɨɱɢɣ ɪɟɠɢɦ 

 
 

3.1.4 ȼɵɤɥɸɱɟɧɢɟ ɧɚɝɪɟɜɚɬɟɥɟɣ ɢ ɩɟɪɜɨɝɨ ɤɨɦɩɥɟɤɬɚ ɛɥɨɤɚ 

 

Ⱥɥɝɨɪɢɬɦ ɜɵɤɥɸɱɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɟɣ ɨɩɢɫɚɧ ɜ ɩɭɧɤɬɚɯ 2.4.2 – 2.4.5, 

ɜɵɤɥɸɱɟɧɢɹ 1-ɝɨ ɤɨɦɩɥɟɤɬɚ ɛɥɨɤɚ ɜ ɩɭɧɤɬɚɯ 2.5.1 – 2.5.4. Ɍɚɤ ɤɚɤ ɩɪɨɜɟɪɤɚ 

ɜɤɥɸɱɟɧɢɹ ɬɪɚɧɡɢɫɬɨɪɨɜ ɢ ɧɚɝɪɟɜɚɬɟɥɟɣ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɜɵɲɟ, ɧɟɬ 
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ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɜɬɨɪɹɬɶ ɷɬɢ ɲɚɝɢ. ɇɟɨɛɯɨɞɢɦɨ ɬɨɥɶɤɨ ɩɪɨɜɟɪɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ 

ɜɵɞɚɱɢ ɫɨɨɛɳɟɧɢɣ ɨɩɟɪɚɬɨɪɭ ɢ ɮɢɡɢɱɟɫɤɢɟ ɭɪɨɜɧɢ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɤɨɧɬɪɨɥɶɧɵɯ 

ɬɨɱɤɚɯ. 

 

Ɋɢɫɭɧɨɤ 32 ‒ ɉɪɨɜɟɪɤɚ ɜɵɞɚɱɢ ɫɨɨɛɳɟɧɢɣ ɨɩɟɪɚɬɨɪɭ (ɩɭɧɤɬɵ 2.4.5 ɢ 2.5.5 

ɚɥɝɨɪɢɬɦɚ) 

 

Ɍɚɛɥɢɰɚ 11 ― Ɂɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ 

Ʉɨɧɬɚɤɬ ɇɚɡɜɚɧɢɟ 
Ɍɪɟɛɭɟɦɨɟ 
ɡɧɚɱɟɧɢɟ, ȼ 

Ɏɚɤɬɢɱɟɫɤɨɟ 
ɡɧɚɱɟɧɢɟ, ȼ 

ɋɬɚɬɭɫ 

x2/1,2,3,4 +ɉɢɬ Ɉ1 

0 

0 ȼ ɧɨɪɦɟ 
x2/5,6,7,8 +ɉɢɬ Ɉ2 0 ȼ ɧɨɪɦɟ 
x2/22,23,24,25 +ɉɢɬ Ɉ3 0 ȼ ɧɨɪɦɟ 
x2/26,27,28,29 +ɉɢɬ Ɉ4 0 ȼ ɧɨɪɦɟ 
x3/1,2,3,4 +ɉɢɬ Ɉ5 0 ȼ ɧɨɪɦɟ 
x3/5,6,7,8 +ɉɢɬ Ɉ6 0 ȼ ɧɨɪɦɟ 
x3/22,23,24,25 +ɉɢɬ Ɉ7 0 ȼ ɧɨɪɦɟ 
x3/26,27,28,29 +ɉɢɬ Ɉ8 0 ȼ ɧɨɪɦɟ 
x1/1,2,3,4 ɉɢɬ. +Ɉ1 0 ȼ ɧɨɪɦɟ 
x1/5,6,7,8,9 ɉɢɬ. +Ɉ2 0 ȼ ɧɨɪɦɟ 
x1/22,23,24,25 ɉɢɬ. +Ɉ3 0 ȼ ɧɨɪɦɟ 
x1/26,27,28,29,30 ɉɢɬ. +Ɉ4 0 ȼ ɧɨɪɦɟ 
x1/12,13,14,15 ɉɢɬ. –Ɉ5 0 ȼ ɧɨɪɦɟ 
x1/16,17,18,19,20 ɉɢɬ. –Ɉ6 0 ȼ ɧɨɪɦɟ 
x1/33,34,35,36 ɉɢɬ. –Ɉ7 0 ȼ ɧɨɪɦɟ 
x1/37,38,39,40,41 ɉɢɬ. –Ɉ8 0 ȼ ɧɨɪɦɟ 
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Ⱦɚɥɟɟ, ɧɚ ɪɢɫɭɧɤɟ 33, ɩɪɟɞɫɬɚɜɥɟɧ ɨɞɢɧ ɢɡ ɩɪɨɬɨɤɨɥɨɜ ɢɫɩɵɬɚɧɢɣ ɞɥɹ ɜɫɟɯ 

ɧɚɝɪɟɜɚɬɟɥɟɣ, ɫ ɤɨɧɬɪɨɥɶɧɵɦɢ ɬɨɱɤɚɦɢ ɧɚ ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɧɚɝɪɟɜɚɬɟɥɟɣ. 

ɂɫɩɵɬɚɧɢɟ ɤɚɠɞɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ ɩɪɨɜɨɞɢɥɨɫɶ ɰɢɤɥɚɦɢ ɩɨ ɞɟɫɹɬɶ ɫɟɤɭɧɞ, ɱɬɨ 

ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɢɡ ɫɬɨɥɛɰɚ «ȼɪɟɦɹ». 

 

 

Ɋɢɫɭɧɨɤ 33 ‒ ɉɪɢɦɟɪ ɩɪɨɬɨɤɨɥɚ ɢɫɩɵɬɚɧɢɣ 

 

 ɉɪɨɜɟɪɤɚ ɜɬɨɪɨɝɨ ɤɨɦɩɥɟɤɬɚ ɩɪɨɜɨɞɢɥɚɫɶ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ.  
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3.2 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɚɩɪɨɛɚɰɢɢ ȺɉɄ ɢɫɩɵɬɚɧɢɣ ȻȻɍɇ. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɩɨɤɚɡɚɥ ɫɜɨɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɪɨɜɨɞɢɬɶ ɢɫɩɵɬɚɧɢɹ ɢɡɞɟɥɢɣ ɬɢɩɚ ȻȻɍɇ.   

Ɍɟɦ ɫɚɦɵɦ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɜɵɩɨɥɧɟɧɚ ɩɨɫɥɟɞɧɹɹ ɡɚɞɚɱɚ ɞɚɧɧɨɣ 

ɪɚɛɨɬɵ, ɨɩɪɟɞɟɥёɧɧɚɹ ɩɪɢ ɚɧɚɥɢɡɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ – ɢɫɩɵɬɚɧɢɹ ȻȻɍɇ ɞɥɹ 

ɚɩɪɨɛɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ȺɉɄ. 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ȼɄɊ ɛɵɥɢ ɪɟɲɟɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɞɚɱɢ, ɞɥɹ 

ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ:  

 ɩɪɨɢɡɜɟɞёɧ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ȺɉɄ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 

ɢɫɩɵɬɚɧɢɣ ɷɥɟɤɬɪɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ; 

 ɩɪɨɢɡɜɟɞёɧ ɚɧɚɥɢɡ ɢ ɨɩɢɫɚɧɢɟ ȻȻɍɇ; 

 ɪɚɡɪɚɛɨɬɚɧɚ ɚɩɩɚɪɚɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ; 

 ɪɚɡɪɚɛɨɬɚɧɵ ɚɥɝɨɪɢɬɦɵ ɪɚɛɨɬɵ ɉɈ ɢɫɩɵɬɚɧɢɣ; 

 ɪɚɡɪɚɛɨɬɚɧɨ ɉɈ ɢɫɩɵɬɚɧɢɣ ɜ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ NI LabVIEW; 

 ɩɪɨɢɡɜɟɞɟɧɚ ɨɬɥɚɞɤɚ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɉɈ; 

 ɩɪɨɢɡɜɟɞɟɧɵ ɢɫɩɵɬɚɧɢɹ ȻȻɍɇ ɞɥɹ ɚɩɪɨɛɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ȺɉɄ.  

Ɍɚɤɠɟ, ɩɨ ɩɪɢɜɟɞёɧɧɵɦ ɜ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɪɟɡɭɥɶɬɚɬɚɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, 

ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ȺɉɄ ɤɚɬɟɝɨɪɢɱɟɫɤɢɯ ɨɲɢɛɨɤ ɧɟ ɞɨɩɭɳɟɧɨ: 

ɤɨɦɩɨɧɟɧɬɵ ɩɨɞɨɛɪɚɧɵ ɜɟɪɧɨ, ɫɛɨɪɤɚ ɨɫɭɳɟɫɬɜɥɟɧɚ ɩɪɚɜɢɥɶɧɨ, ɚ ɪɚɡɪɚɛɨɬɚɧɧɨɟ 

ɉɈ ɩɨɥɧɨɫɬɶɸ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɢ ɪɟɚɥɢɡɭɟɬ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɞɚɧɧɵɯ 

ɢɫɩɵɬɚɧɢɣ ɩɨɤɚɡɚɬɟɥɢ. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ȺɉɄ ɨɛɥɚɞɚɟɬ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɢɦɢ ɨɬɥɢɱɢɬɟɥɶɧɵɦɢ 

ɨɫɨɛɟɧɧɨɫɬɹɦɢ: ɦɨɞɭɥɶɧɨɫɬɶɸ, ɧɚɞёɠɧɨɫɬɶɸ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɪɨɫɬɨɬɨɣ 

ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɢ ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɶɸ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɚɧɚɥɨɝɢɱɧɵɯ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɰɟɥɶ ɪɚɛɨɬɵ ɞɨɫɬɢɝɧɭɬɚ – ɢɦɟɟɬɫɹ 

ɩɨɥɧɨɫɬɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ȺɉɄ ɫ ɭɥɭɱɲɟɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, 

ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ȻȺ ɫɢɫɬɟɦ 

ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ ɄȺ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ȺɉɄ – Ⱥɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ  

ȻȺ – Ȼɨɪɬɨɜɚɹ ɚɩɩɚɪɚɬɭɪɚ 

ȻȻɍɇ – Ȼɨɪɬɨɜɨɣ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɹɦɢ 

ɄȺ – Ʉɨɫɦɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ 

Ɉɋ – Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 

ɉɄ – ɉɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ 

ɉɈ – ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɌɌɅ – Ɍɪɚɧɡɢɫɬɨɪɧɨ-ɬɪɚɧɡɢɫɬɨɪɧɚɹ ɥɨɝɢɤɚ 

ɗȼɆ – ɗɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɦɚɲɢɧɚ 

AC – Alternating current 

API – Application Programming Interface 

AXIe – AdvancedTCA Extensions for Instrumentation and Test 

DC – Direct current 

DI – Digital Input 

DLL – Dynamic Link Library 

DO – Digital Output 

IDE – Integrated Development Environment 

LXI – LAN eXtensions for Instrumentation 

NI – National Instruments 

PCI – Peripheral component interconnect 

PXI – PCI eXtensions for Instrumentation 

VXI – VMEbus eXtention for Instrumentation 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈЧɇɂɄɈȼ 

 

1. FindPatent.ru ɉɚɬɟɧɬɧɵɣ ɩɨɢɫɤ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 

ɧɚɝɪɟɜɚɬɟɥɹɦɢ ɚɩɩɚɪɚɬɭɪɵ ɤɨɫɦɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.granit-vt.ru/Catalog.aspx?id=317 

2. ɈȺɈ «Ⱥɜɚɧɝɚɪɞ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Ⱥɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɣ 

ɤɨɦɩɥɟɤɫ ɬɟɫɬɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɍɌɄ-512 (1024) – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:  

http://www.avangard-

gas.ru/index.php?option=com_content&task=view&id=96&Itemid=43 

3. ɏɨɥɞɢɧɝ «ɂɧɮɨɪɦɬɟɫɬ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɋɬɚɧɞɚɪɬɵ – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: http://www.informtest.ru/press-tsentr/standarty.php 

4. ɏɨɥɞɢɧɝ «ɂɧɮɨɪɦɬɟɫɬ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ȺɂɄ ɌȿɋɌ-2402-01 – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.informtest.ru/site_en/production/index.php?ELEMENT_ID=759 

5. National Instruments [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɋɢɫɬɟɦɵ PXI – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://www.ni.com/ru-ru/shop/pxi.html 

6. National Instruments PXI Advisor [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Select Your 

Controller – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://ohm.ni.com/advisors/pxi/pages/common/hybrid/controller.xhtml?conversationCo

ntext=1 

7. Manualzz [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : PIO-D144/D168 Series Card User Manual 

– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://manualzz.com/doc/6699920/pio-d144-d168-series-card-user-

manual 

8. ICP DAS [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Digital I/O Daughter Board. User’s Manual 

– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://f.icp-das.ru/files/add/doc/dd4/dmh000_dio_27.pdf 

9. ICP DAS [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] :  DN-50 / DN-50-381 I/O Connector Block – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.icpdas.com/products/DAQ/screw_terminal/dn_50.htm 

http://www.granit-vt.ru/Catalog.aspx?id=317
http://www.avangard-gas.ru/index.php?option=com_content&task=view&id=96&Itemid=43
http://www.avangard-gas.ru/index.php?option=com_content&task=view&id=96&Itemid=43
http://www.informtest.ru/press-tsentr/standarty.php
http://www.informtest.ru/site_en/production/index.php?ELEMENT_ID=759
https://www.ni.com/ru-ru/shop/pxi.html
https://ohm.ni.com/advisors/pxi/pages/common/hybrid/controller.xhtml?conversationContext=1
https://ohm.ni.com/advisors/pxi/pages/common/hybrid/controller.xhtml?conversationContext=1
https://manualzz.com/doc/6699920/pio-d144-d168-series-card-user-manual
https://manualzz.com/doc/6699920/pio-d144-d168-series-card-user-manual
https://f.icp-das.ru/files/add/doc/dd4/dmh000_dio_27.pdf
https://www.icpdas.com/products/DAQ/screw_terminal/dn_50.htm
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 10. TME Electronic Components [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : SPS-606 GW 

INSTEK – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.tme.eu/ru/details/sps-606/bloki-pitaniia-

odnokanalnye/gw-instek/ 

11. IEEE Long Island Section [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : The LabVIEW Style 

Templates – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.ieee.li/pdf/viewgraphs/labview_style_templates.pdf 

12. ɆɂɊ ɁɇȺɇɂɃ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : LabVIEW. ȼɨɡɦɨɠɧɨɫɬɢ ɢ 

ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://mirznanii.com/a/112712/labview-

vozmozhnosti-i-perspektivy-razvitiya 

13. National Instruments [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Ɂɧɚɤɨɦɶɬɟɫɶ: LabVIEW – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.ni.com/ru-ru/shop/labview.html 

14. National Instruments [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : PXI-2564 Ɇɨɞɭɥɶ ɪɟɥɟ PXI – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.ni.com/ru-ru/support/model.pxi-2564.html 

15. National Instruments [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : PXIe-8821 Ʉɨɧɬɪɨɥɥɟɪ PXI – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.ni.com/ru-ru/support/model.pxie-8821.html 

16.  National Instruments [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : PXI-6528 Ɇɨɞɭɥɶ PXI 

ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ - ɜɵɜɨɞɚ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.ni.com/ru-

ru/support/model.pxie-8821.html 

17. ɉɪɨɮɮɬɟɫɬ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɢɧɫɬɪɭɦɟɧɬɵ [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] : Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɌȿɋɌ-2402 – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://profftest.ru/avtomatizirovannyy-ispytatelnyy-kompleks-tyest-2402/ 

18. Getac [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɇɨɭɬɛɭɤɢ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.getac.com/ru/products/laptops/ 

 

  

  

https://www.tme.eu/ru/details/sps-606/bloki-pitaniia-odnokanalnye/gw-instek/
https://www.tme.eu/ru/details/sps-606/bloki-pitaniia-odnokanalnye/gw-instek/
https://www.ieee.li/pdf/viewgraphs/labview_style_templates.pdf
http://mirznanii.com/a/112712/labview-vozmozhnosti-i-perspektivy-razvitiya
http://mirznanii.com/a/112712/labview-vozmozhnosti-i-perspektivy-razvitiya
http://www.ni.com/ru-ru/shop/labview.html
https://www.ni.com/ru-ru/support/model.pxi-2564.html
https://www.ni.com/ru-ru/support/model.pxie-8821.html
https://www.ni.com/ru-ru/support/model.pxie-8821.html
https://www.ni.com/ru-ru/support/model.pxie-8821.html
https://profftest.ru/avtomatizirovannyy-ispytatelnyy-kompleks-tyest-2402/
https://www.getac.com/ru/products/laptops/
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ɋɯɟɦɚ ɤɨɦɦɭɬɚɰɢɢ ɤɨɦɩɨɧɟɧɬɨɜ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

Ɍɚɛɥɢɰɚ ɉ1-1 ‒ ɉɨɞɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ Ⱥ1 
DB-24PRD PIO-D168 ȻȻɍɇ 

Pin Bit. ɇɚɡɜɚɧɢɟ ɉɪɢɦɟɱɚɧɢɟ 
CH 0 NO P3A0  

Ʉɨɦɦɭɬɚɰɢɹ Uɜɵɯ=100ȼ 

ɧɚ ɜɧɟɲɧɸɸ ɧɚɝɪɭɡɤɭ 

CH 0 ɋɆ +ɉɢɬ Ɉ1 
CH 1 NO P3A1  
CH 1 ɋɆ +ɉɢɬ Ɉ2 
CH 2 NO P3A2  
CH 2 ɋɆ +ɉɢɬ Ɉ3 
CH 3 NO P3A3  
CH 3 ɋɆ +ɉɢɬ Ɉ4 
CH 4 NO P3A4  
CH 4 ɋɆ +ɉɢɬ Ɉ5 
CH 5 NO P3A5  
CH 5 ɋɆ +ɉɢɬ Ɉ6 
CH 6 NO P3A6  
CH 6 ɋɆ +ɉɢɬ Ɉ7 
CH 7 NO P3A7  
CH 7 ɋɆ +ɉɢɬ Ɉ8 
CH 8 NO P4B0 ɉɢɬ. +Ɉ1 

ɉɨɞɚɱɚ ɜɯɨɞɧɨɝɨ ɩɢɬɚɧɢɹ 

Un=100ȼ, I ≤ 2A 

CH 8 ɋɆ  
CH 9 NO P4B1 ɉɢɬ. +Ɉ1 
CH 9 ɋɆ  
CH 10 NO P4B2 ɉɢɬ. +Ɉ1 
CH 10 ɋɆ  
CH 11 NO P4B3 ɉɢɬ. +Ɉ1 
CH 11 ɋɆ  
CH 12 NO P4B4 ɉɢɬ. -Ɉ1 
CH 12 ɋɆ  
CH 13 NO P4B5 ɉɢɬ. -Ɉ1 
CH 13 ɋɆ  
CH 14 NO P4B6 ɉɢɬ. -Ɉ1 
CH 14 ɋɆ  
CH 15 NO P4B7 ɉɢɬ. -Ɉ1 
CH 15 ɋɆ  
CH 16 NO P5C0 +5VK1 

ɉɨɞɚɱɚ Uɩɢɬ=5ȼ, 

 I ≤ 1A 

CH 16 ɋɆ  
CH 17 NO P5C1 0VK1 
CH 17 ɋɆ  
CH 18 NO P5C2 +5VK2 
CH 18 ɋɆ  
CH 19 NO P5C3 0VK2 
CH 19 ɋɆ  
CH 20 NO P5C4 VB0(1),VB1(1),VB2(1) VB 

ȼɵɞɚɱɚ ɥɨɝɢɱ. «1» CH 20 ɋɆ  
CH 21 NO P5C5 VB0(2),VB1(2),VB2(2) 
CH 21 ɋɆ  
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Ɍɚɛɥɢɰɚ ɉ1-2 ‒ ɉɨɞɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ Ⱥ2 

DB-24PD PIO-D168 ȻȻɍɇ 
Pin Bit. ɇɚɡɜɚɧɢɟ ɉɪɢɦɟɱɚɧɢɟ 
Ch 0 + P6A0 Ʉɨɧɬɪɨɥɶ Ɉ1 

Ʉɨɧɬɪɨɥɶ ɜɤɥɸɱɟɧɢɹ 

ɬɪɚɧɡɢɫɬɨɪɨɜ 

Ch 0 - Ɉɛɳɢɣ Ɉ1,Ɉ2,Ɉ5,Ɉ6 
Ch 1 + P6A1 Ʉɨɧɬɪɨɥɶ Ɉ2 
Ch 1 - Ɉɛɳɢɣ Ɉ1,Ɉ2,Ɉ5,Ɉ6 
Ch 2 + P6A2 Ʉɨɧɬɪɨɥɶ Ɉ3 
Ch 2 - Ɉɛɳɢɣ Ɉ3,Ɉ4,Ɉ7,Ɉ8 
Ch 3 + P6A3 Ʉɨɧɬɪɨɥɶ Ɉ4 
Ch 3 - Ɉɛɳɢɣ Ɉ3,Ɉ4,Ɉ7,Ɉ8 
Ch 4 + P6A4 Ʉɨɧɬɪɨɥɶ Ɉ5 
Ch 4 - Ɉɛɳɢɣ Ɉ1,Ɉ2,Ɉ5,Ɉ6 
Ch 5 + P6A5 Ʉɨɧɬɪɨɥɶ Ɉ6 
Ch 5 - Ɉɛɳɢɣ Ɉ1,Ɉ2,Ɉ5,Ɉ6 
Ch 6 + P6A6 Ʉɨɧɬɪɨɥɶ Ɉ7 
Ch 6 - Ɉɛɳɢɣ Ɉ3,Ɉ4,Ɉ7,Ɉ8 
Ch 7 + P6A7 Ʉɨɧɬɪɨɥɶ Ɉ8 
Ch 7 - Ɉɛɳɢɣ Ɉ3,Ɉ4,Ɉ7,Ɉ8 
 

Ɍɚɛɥɢɰɚ ɉ1-3 ‒ ɉɨɞɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ Ⱥ3 

PIO-D168 DN-50 ȻȻɍɇ 

Bit. Pin Ʉɨɧɬɚɤɬ ɉɪɢɦɟɱɚɧɢɟ 

P11C7 1 D7(1) 

Ɂɚɩɢɫɶ ɜ ɩɨɪɬɵ ɥɨɝɢɱ. «1» 

ɑɬɟɧɢɟ ɫ ɩɨɪɬɨɜ 

P11C6 3 D6(1) 

P11C5 5 D5(1) 

P11C4 7 D4(1) 

P11C3 9 D3(1) 

P11C2 11 D2(1) 

P11C1 13 D1(1) 

P11C0 15 D0(1) 

GND 2 0VK1 

P10B7 17 D15(1) 

P10B6 19 D14(1) 

P10B5 21 D13(1) 

P10B4 23 D12(1) 

P10B3 25 D11(1) 

P10B2 27 D10(1) 

P10B1 29 D9(1) 

P10B0 31 D8(1) 

P9A7 33 CE(1) 
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Ɍɚɛɥɢɰɚ ɉ1-4 ‒ ɉɨɞɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ Ⱥ4 

PIO-D168 DN-50 ȻȻɍɇ 

Bit. Pin Ʉɨɧɬɚɤɬ ɉɪɢɦɟɱɚɧɢɟ 

P17C7 1 D7(2) 

Ɂɚɩɢɫɶ ɜ ɩɨɪɬɵ ɥɨɝɢɱ. «1» 

ɑɬɟɧɢɟ ɫ ɩɨɪɬɨɜ 

P17C6 3 D6(2) 

P17C5 5 D5(2) 

P17C4 7 D4(2) 

P17C3 9 D3(2) 

P17C2 11 D2(2) 

P17C1 13 D1(2) 

P17C0 15 D0(2) 

GND 2 0VK2 

P16B7 17 D15(2) 

P16B6 19 D14(2) 

P16B5 21 D13(2) 

P16B4 23 D12(2) 

P16B3 25 D11(2) 

P16B2 27 D10(2) 

P16B1 29 D9(2) 

P16B0 31 D8(2) 

P15A7 33 CE(2) 

P15A6 35 RD(2) 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

Ɉɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɢɫɩɵɬɚɧɢɣ ɛɨɪɬɨɜɨɝɨ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɟɜɚɬɟɥɹɦɢ 

 

1. Ɂɚɩɭɫɤ ɉɈ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ȻȻɍɇ 

1.1 ɉɟɪɟɜɟɫɬɢ ɩɨɪɬɵ Ɋ3Ⱥ, Ɋ4ȼ, Ɋ5ɋ, Ɋ9Ⱥ, Ɋ10ȼ, Ɋ11ɋ, Ɋ15Ⱥ, Ɋ16ȼ ɢ Ɋ17ɋ ɜ 

ɩɨɥɨɠɟɧɢɟ ɜɵɜɨɞɚ ɞɚɧɧɵɯ ɢ ɡɚɩɢɫɚɬɶ ɜ ɧɢɯ ɜɫɟ «0». 

1.2 ɉɨ «ɜɤɥɸɱɟɧɢɸ» «ɬɭɦɛɥɟɪɚ» «ɉɢɬɚɧɢɟ 5 ȼ» ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ 

ɨɩɟɪɚɬɨɪɭ: «ȼɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ. ɉɨ ɝɨɬɨɜɧɨɫɬɢ ɧɚɠɦɢɬɟ 

“Enter”» ɢ ɩɨ ɧɚɠɚɬɢɸ ɡɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ5ɋ «00001111» (0x0F). ȼɵɞɚɬɶ 

ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «ɉɢɬɚɧɢɟ 5 ȼ ɩɨɞɚɧɨ ɧɚ ɛɥɨɤ». 

1.3 ȼɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «ȼɵɛɟɪɢɬɟ ɤɨɦɩɥɟɤɬ ɛɥɨɤɚ» ɢ ɩɨ 

«ɜɤɥɸɱɟɧɢɸ» ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ «ɬɭɦɛɥɟɪɚ» ɧɚ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ 

ɩɟɪɟɣɬɢ ɤ ɩ.2 ɢɥɢ 3 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

2. ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 1-ɝɨ ɤɨɦɩɥɟɤɬɚ ȻȻɍɇ 

2.1 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬɵ Ɋ5ɋ «00011111» (0x1F) ɢ Ɋ9Ⱥ «11000000» (0xC0) 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «1-ɣ ɤɨɦɩɥɟɤɬ ɜɤɥɸɱɟɧ». 

2.2 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ4ȼ ɜɫɟ «1» ɢ ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «ɉɢɬɚɧɢɟ 

ɧɚɝɪɟɜɚɬɟɥɟɣ 100 ȼ ɩɨɞɚɧɨ ɧɚ ɛɥɨɤ». 

2.3 ȼɤɥɸɱɟɧɢɟ ɧɚɝɪɟɜɚɬɟɥɟɣ «ɬɭɦɛɥɟɪɚɦɢ» ɧɚ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ 

2.3.1 ɉɨ «ɜɤɥɸɱɟɧɢɸ» ɥɸɛɨɝɨ «ɬɭɦɛɥɟɪɚ» ɩɟɪɟɜɟɫɬɢ ɩɨɪɬɵ Ɋ10ȼ ɢ 

Ɋ11ɋ ɜ ɩɨɥɨɠɟɧɢɟ ɜɜɨɞɚ ɞɚɧɧɵɯ, ɡɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ9Ⱥ «01000000» 

(0x40) ɢ ɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɹ ɩɨɪɬɨɜ Ɋ10ȼ ɢ Ɋ11ɋ. Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ 

Ɋ9Ⱥ «11000000» (0xC0). ȿɫɥɢ ɜɨ ɜɫɟɯ ɪɚɡɪɹɞɚɯ «0» – ɩɟɪɟɣɬɢ ɤ 

ɩ.2.3.2, ɢɧɚɱɟ – ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «ɧɚɝɪɟɜɚɬɟɥɢ ** 

ɜɤɥɸɱɟɧɵ» ɢ ɩɟɪɟɣɬɢ ɤ ɩ.2.4. ɇɨɦɟɪ ɜɤɥɸɱɟɧɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ «0» ɜɨ ɜɫɟɯ ɪɚɡɪɹɞɚɯ Ɋ10ȼ ɢ ɫɥɟɞɭɸɳɟɦɭ ɪɚɡɪɹɞɭ 

Ɋ11ɋ: 
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 ɞɥɹ 1-ɝɨ – 00000001; (0x01) 

 ɞɥɹ 2-ɝɨ – 00000010; (0x02) 

 ɞɥɹ 3-ɝɨ – 00000100; (0x04) 

 ɞɥɹ 4-ɝɨ – 00001000; (0x08) 

 ɞɥɹ 5-ɝɨ – 00010000; (0x10) 

 ɞɥɹ 6-ɝɨ – 00100000; (0x20) 

 ɞɥɹ 7-ɝɨ – 01000000; (0x40) 

 ɞɥɹ 8-ɝɨ – 10000000. (0x80) 

2.3.2 ɋɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ ɩɨɪɬɚ Ɋ6Ⱥ. ȿɫɥɢ ɜɨ ɜɫɟɯ ɪɚɡɪɹɞɚɯ «0» – ɩɟɪɟɣɬɢ ɤ 

ɩ.2.3.3, ɢɧɚɱɟ – ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «Ɍɪɚɧɡɢɫɬɨɪɵ ** ɧɟ 

ɡɚɤɪɵɥɢɫɶ» ɢ ɩɟɪɟɣɬɢ ɤ ɩ.2.4. ɇɨɦɟɪ ɨɬɤɪɵɬɨɝɨ ɬɪɚɧɡɢɫɬɨɪɚ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɥɟɞɭɸɳɟɦɭ ɪɚɡɪɹɞɭ Ɋ6Ⱥ: 

 ɞɥɹ 1-ɝɨ – 00000001; (0x01) 

 ɞɥɹ 2-ɝɨ – 00000010; (0x02) 

 ɞɥɹ 3-ɝɨ – 00000100; (0x04) 

 ɞɥɹ 4-ɝɨ – 00001000; (0x08) 

 ɞɥɹ 5-ɝɨ – 00010000; (0x10) 

 ɞɥɹ 6-ɝɨ – 00100000; (0x20) 

 ɞɥɹ 7-ɝɨ – 01000000; (0x40) 

 ɞɥɹ 8-ɝɨ – 10000000. (0x80) 

2.3.3 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ3Ⱥ ɡɧɚɱɟɧɢɟ ɤɨɦɦɭɬɚɰɢɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɜɵɜɨɞɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɧɚɝɪɟɜɚɬɟɥɹ: 

 ɞɥɹ 1-ɝɨ – 00000001; (0x01) 

 ɞɥɹ 2-ɝɨ – 00000010; (0x02) 

 ɞɥɹ 3-ɝɨ – 00000100; (0x04) 

 ɞɥɹ 4-ɝɨ – 00001000; (0x08) 

 ɞɥɹ 5-ɝɨ – 00010000; (0x10) 
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 ɞɥɹ 6-ɝɨ – 00100000; (0x20) 

 ɞɥɹ 7-ɝɨ – 01000000; (0x40) 

 ɞɥɹ 8-ɝɨ – 10000000. (0x80) 

2.3.4 ɉɟɪɟɜɟɫɬɢ ɩɨɪɬɵ Ɋ10ȼ ɢ Ɋ11ɋ ɜ ɩɨɥɨɠɟɧɢɟ ɜɵɜɨɞɚ ɞɚɧɧɵɯ ɢ 

ɡɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ10ȼ «00000111» (0x7), ɚ ɜ ɩɨɪɬ Ɋ11ɋ ɡɧɚɱɟɧɢɹ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɤɥɸɱɚɟɦɨɦɭ ɧɚɝɪɟɜɚɬɟɥɸ: 

 ɞɥɹ 1-ɝɨ – 00010011; (0x13) 

 ɞɥɹ 2-ɝɨ – 00100011; (0x23) 

 ɞɥɹ 3-ɝɨ – 00110011; (0x33) 

 ɞɥɹ 4-ɝɨ – 01000011; (0x43) 

 ɞɥɹ 5-ɝɨ – 01010011; (0x53) 

 ɞɥɹ 6-ɝɨ – 01100011; (0x63) 

 ɞɥɹ 7-ɝɨ – 01110011; (0x73) 

 ɞɥɹ 8-ɝɨ – 10000011. (0x83) 

2.3.5 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ9Ⱥ «10000000» (0x80) ɢ ɡɚɬɟɦ ɜɫɟ «0». Ⱦɚɥɟɟ 

ɡɚɩɢɫɚɬɶ «10000000» (0x80) ɢ ɡɚɬɟɦ «11000000» (0xB0). 

2.3.6 ɉɟɪɟɜɟɫɬɢ ɩɨɪɬɵ Ɋ10ȼ ɢ Ɋ11ɋ ɜ ɩɨɥɨɠɟɧɢɟ ɜɜɨɞɚ ɞɚɧɧɵɯ, ɡɚɩɢɫɚɬɶ 

ɜ ɩɨɪɬ Ɋ9Ⱥ «01000000» (0x40) ɢ ɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɹ ɩɨɪɬɨɜ Ɋ10ȼ ɢ 

Ɋ11ɋ. Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ9Ⱥ «11000000» (0xC0). ȼɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ 

ɨɩɟɪɚɬɨɪɭ: «ɇɚɝɪɟɜɚɬɟɥɶ ** ɜɤɥɸɱɟɧ» (ɧɨɦɟɪ ɜɤɥɸɱɟɧɧɨɝɨ 

ɧɚɝɪɟɜɚɬɟɥɹ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.1). 

2.3.7 ɋɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ ɩɨɪɬɚ Ɋ6Ⱥ. ȿɫɥɢ ɜɨ ɜɫɟɯ ɪɚɡɪɹɞɚɯ «0» – ɜɵɞɚɬɶ 

ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «Ɍɪɚɧɡɢɫɬɨɪɵ ɧɟ ɨɬɤɪɵɥɢɫɶ», ɢɧɚɱɟ – 

ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «Ɍɪɚɧɡɢɫɬɨɪ ** ɨɬɤɪɵɥɫɹ» (ɧɨɦɟɪ 

ɨɬɤɪɵɬɨɝɨ ɬɪɚɧɡɢɫɬɨɪɚ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.2). ɉɟɪɟɣɬɢ ɤ ɩ.2.4. 
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2.4 ȼɵɤɥɸɱɟɧɢɟ ɧɚɝɪɟɜɚɬɟɥɟɣ «ɬɭɦɛɥɟɪɚɦɢ» ɧɚ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ 

2.4.1 ɉɨ «ɜɵɤɥɸɱɟɧɢɸ» ɥɸɛɨɝɨ «ɬɭɦɛɥɟɪɚ» ɩɟɪɟɜɟɫɬɢ ɩɨɪɬɵ Ɋ10ȼ ɢ 

Ɋ11ɋ ɜ ɩɨɥɨɠɟɧɢɟ ɜɵɜɨɞɚ ɞɚɧɧɵɯ ɢ ɡɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ10ȼ 

«00000111» (0x07), ɚ ɜ ɩɨɪɬ Ɋ11ɋ ɡɧɚɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɜɵɤɥɸɱɚɟɦɨɦɭ ɧɚɝɪɟɜɚɬɟɥɸ: 

 ɞɥɹ 1-ɝɨ – 00010101; (0x15) 

 ɞɥɹ 2-ɝɨ – 00100101; (0x25) 

 ɞɥɹ 3-ɝɨ – 00110101; (0x35) 

 ɞɥɹ 4-ɝɨ – 01000101; (0x45) 

 ɞɥɹ 5-ɝɨ – 01010101; (0x55) 

 ɞɥɹ 6-ɝɨ – 01100101; (0x65) 

 ɞɥɹ 7-ɝɨ – 01110101; (0x75) 

 ɞɥɹ 8-ɝɨ – 10000101. (0x85) 

2.4.2 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ9Ⱥ «10000000» (0x80) ɢ ɡɚɬɟɦ ɜɫɟ «0». Ⱦɚɥɟɟ 

ɡɚɩɢɫɚɬɶ «10000000» (0x80) ɢ ɡɚɬɟɦ «11000000» (0xC0). 

2.4.3 ɉɟɪɟɜɟɫɬɢ ɩɨɪɬɵ Ɋ10ȼ ɢ Ɋ11ɋ ɜ ɩɨɥɨɠɟɧɢɟ ɜɜɨɞɚ ɞɚɧɧɵɯ, ɡɚɩɢɫɚɬɶ 

ɜ ɩɨɪɬ Ɋ9Ⱥ «01000000» (0x40) ɢ ɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɹ ɩɨɪɬɨɜ Ɋ10ȼ ɢ 

Ɋ11ɋ. Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ9Ⱥ «11000000» (0xC0). ȿɫɥɢ ɜɨ ɜɫɟɯ 

ɪɚɡɪɹɞɚɯ «0» – ɩɟɪɟɣɬɢ ɤ ɩ.2.4.4, ɢɧɚɱɟ – ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ 

ɨɩɟɪɚɬɨɪɭ: «ɇɚɝɪɟɜɚɬɟɥɢ ** ɜɤɥɸɱɟɧɵ» ɢ ɩɟɪɟɣɬɢ ɤ ɩ.2.4.1 (ɧɨɦɟɪ 

ɜɤɥɸɱɟɧɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.1). 

2.4.4 ɋɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ ɩɨɪɬɚ Ɋ6Ⱥ. ȿɫɥɢ ɜɨ ɜɫɟɯ ɪɚɡɪɹɞɚɯ «0» – ɩɟɪɟɣɬɢ ɤ 

ɩ.2.4.5, ɢɧɚɱɟ – ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «Ɍɪɚɧɡɢɫɬɨɪɵ ** ɧɟ 

ɡɚɤɪɵɥɢɫɶ» ɢ ɩɟɪɟɣɬɢ ɤ ɩ.2.4.1 (ɧɨɦɟɪ ɨɬɤɪɵɬɨɝɨ ɬɪɚɧɡɢɫɬɨɪɚ – ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.2). 

2.4.5 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ3Ⱥ ɜɫɟ «0» ɢ ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: 

«ɇɚɝɪɭɡɤɚ ɧɚɝɪɟɜɚɬɟɥɟɣ ɨɬɤɥɸɱɟɧɚ». ɉɟɪɟɣɬɢ ɤ ɩ.2.3.1. 
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2.5 ȼɵɤɥɸɱɟɧɢɟ 1-ɝɨ ɤɨɦɩɥɟɤɬɚ ɛɥɨɤɚ 

2.5.1 ɉɨ «ɜɵɤɥɸɱɟɧɢɸ» «ɬɭɦɛɥɟɪɚ» 1-ɝɨ ɤɨɦɩɥɟɤɬɚ ɩɟɪɟɜɟɫɬɢ ɩɨɪɬɵ 

Ɋ10ȼ ɢ Ɋ11ɋ ɜ ɩɨɥɨɠɟɧɢɟ ɜɜɨɞɚ ɞɚɧɧɵɯ, ɡɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ9Ⱥ 

«01000000» (0x40) ɢ ɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɹ ɩɨɪɬɨɜ Ɋ10ȼ ɢ Ɋ11ɋ. 

Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ9Ⱥ «11000000» (0xC0). ȿɫɥɢ ɜɨ ɜɫɟɯ ɪɚɡɪɹɞɚɯ «0» 

– ɩɟɪɟɣɬɢ ɤ ɩ.2.5.2, ɢɧɚɱɟ – ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: 

«ɇɚɝɪɟɜɚɬɟɥɢ ** ɜɤɥɸɱɟɧɵ» ɢ ɩɟɪɟɣɬɢ ɤ ɩ.2.4.1 (ɧɨɦɟɪ 

ɜɤɥɸɱɟɧɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.1). 

2.5.2 ɋɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ ɩɨɪɬɚ Ɋ6Ⱥ. ȿɫɥɢ ɜɨ ɜɫɟɯ ɪɚɡɪɹɞɚɯ «0» – ɩɟɪɟɣɬɢ ɤ 

ɩ.2.5.3, ɢɧɚɱɟ – ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «Ɍɪɚɧɡɢɫɬɨɪɵ ** ɧɟ 

ɡɚɤɪɵɥɢɫɶ» ɢ ɩɟɪɟɣɬɢ ɤ ɩ.2.4.1 (ɧɨɦɟɪ ɨɬɤɪɵɬɨɝɨ ɬɪɚɧɡɢɫɬɨɪɚ – ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.2). 

2.5.3 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ5ɋ ɜɫɟ «0» ɢ ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «1-ɣ 

ɤɨɦɩɥɟɤɬ ɜɵɤɥɸɱɟɧ». 

2.5.4 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ4ȼ ɜɫɟ «0» ɢ ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: 

«ɉɢɬɚɧɢɟ ɧɚɝɪɟɜɚɬɟɥɟɣ 100 ȼ ɜɵɤɥɸɱɟɧɨ». 

3. ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 2-ɝɨ ɤɨɦɩɥɟɤɬɚ ȻȻɍɇ 

3.1 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬɵ Ɋ5ɋ «00101111» (0x2F) ɢ Ɋ15Ⱥ «11000000» (0xC0) 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «2-ɣ ɤɨɦɩɥɟɤɬ ɜɤɥɸɱɟɧ». 

3.2 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ4ȼ ɜɫɟ «1» ɢ ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «ɉɢɬɚɧɢɟ 

ɧɚɝɪɟɜɚɬɟɥɟɣ 100 ȼ ɩɨɞɚɧɨ ɧɚ ɛɥɨɤ». 

3.3 ȼɤɥɸɱɟɧɢɟ ɧɚɝɪɟɜɚɬɟɥɟɣ «ɬɭɦɛɥɟɪɚɦɢ» ɧɚ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ 

3.3.1 ɉɨ «ɜɤɥɸɱɟɧɢɸ» ɥɸɛɨɝɨ «ɬɭɦɛɥɟɪɚ» ɩɟɪɟɜɟɫɬɢ ɩɨɪɬɵ Ɋ16ȼ ɢ 

Ɋ17ɋ ɜ ɩɨɥɨɠɟɧɢɟ ɜɜɨɞɚ ɞɚɧɧɵɯ, ɡɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ15Ⱥ «01000000» 

(0x40) ɢ ɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɹ ɩɨɪɬɨɜ Ɋ16ȼ ɢ Ɋ17ɋ. Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ 

Ɋ15Ⱥ «11000000» (0xC0). ȿɫɥɢ ɜɨ ɜɫɟɯ ɪɚɡɪɹɞɚɯ «0» – ɩɟɪɟɣɬɢ ɤ 

ɩ.3.3.2, ɢɧɚɱɟ – ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «ɇɚɝɪɟɜɚɬɟɥɢ ** 
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ɜɤɥɸɱɟɧɵ» ɢ ɩɟɪɟɣɬɢ ɤ ɩ.3.4 (ɧɨɦɟɪ ɜɤɥɸɱɟɧɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ – ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.1). 

3.3.2 ɋɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ ɩɨɪɬɚ Ɋ6Ⱥ. ȿɫɥɢ ɜɨ ɜɫɟɯ ɪɚɡɪɹɞɚɯ «0» – ɩɟɪɟɣɬɢ ɤ 

ɩ.3.3.3, ɢɧɚɱɟ – ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «Ɍɪɚɧɡɢɫɬɨɪɵ ** ɧɟ 

ɡɚɤɪɵɥɢɫɶ» ɢ ɩɟɪɟɣɬɢ ɤ ɩ.3.4 (ɧɨɦɟɪ ɨɬɤɪɵɬɨɝɨ ɬɪɚɧɡɢɫɬɨɪɚ – ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.2). 

3.3.3 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ3Ⱥ ɡɧɚɱɟɧɢɟ ɤɨɦɦɭɬɚɰɢɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɜɵɜɨɞɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɧɚɝɪɟɜɚɬɟɥɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.3. 

3.3.4 ɉɟɪɟɜɟɫɬɢ ɩɨɪɬɵ Ɋ16ȼ ɢ Ɋ17ɋ ɜ ɩɨɥɨɠɟɧɢɟ ɜɵɜɨɞɚ ɞɚɧɧɵɯ ɢ 

ɡɚɩɢɫɚɬɶ ɜ ɧɢɯ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.4. 

3.3.5 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ15Ⱥ «10000000» (0x80) ɢ ɡɚɬɟɦ ɜɫɟ «0». Ⱦɚɥɟɟ 

ɡɚɩɢɫɚɬɶ «10000000» (0x80) ɢ ɡɚɬɟɦ «11000000» (0xC0). 

3.3.6 ɉɟɪɟɜɟɫɬɢ ɩɨɪɬɵ Ɋ16ȼ ɢ Ɋ17ɋ ɜ ɩɨɥɨɠɟɧɢɟ ɜɜɨɞɚ ɞɚɧɧɵɯ, ɡɚɩɢɫɚɬɶ 

ɜ ɩɨɪɬ Ɋ15Ⱥ «01000000» (0x40) ɢ ɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɹ ɩɨɪɬɨɜ Ɋ16ȼ ɢ 

Ɋ17ɋ. Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ15Ⱥ «11000000» (0xC0). ȼɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ 

ɨɩɟɪɚɬɨɪɭ: «ɇɚɝɪɟɜɚɬɟɥɶ ** ɜɤɥɸɱɟɧ» (ɧɨɦɟɪ ɜɤɥɸɱɟɧɧɨɝɨ 

ɧɚɝɪɟɜɚɬɟɥɹ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.1). 

3.3.7 ɋɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ ɩɨɪɬɚ Ɋ6Ⱥ. ȿɫɥɢ ɜɨ ɜɫɟɯ ɪɚɡɪɹɞɚɯ «0» – ɜɵɞɚɬɶ 

ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «Ɍɪɚɧɡɢɫɬɨɪɵ ɧɟ ɨɬɤɪɵɥɢɫɶ», ɢɧɚɱɟ – 

ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «Ɍɪɚɧɡɢɫɬɨɪ ** ɨɬɤɪɵɥɫɹ» (ɧɨɦɟɪ 

ɨɬɤɪɵɬɨɝɨ ɬɪɚɧɡɢɫɬɨɪɚ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.2). ɉɟɪɟɣɬɢ ɤ ɩ.3.4. 

3.4 ȼɵɤɥɸɱɟɧɢɟ ɧɚɝɪɟɜɚɬɟɥɟɣ «ɬɭɦɛɥɟɪɚɦɢ» ɧɚ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ 

3.4.1 ɉɨ «ɜɵɤɥɸɱɟɧɢɸ» ɥɸɛɨɝɨ «ɬɭɦɛɥɟɪɚ» ɩɟɪɟɜɟɫɬɢ ɩɨɪɬɵ Ɋ16ȼ ɢ 

Ɋ17ɋ ɜ ɩɨɥɨɠɟɧɢɟ ɜɵɜɨɞɚ ɞɚɧɧɵɯ ɢ ɡɚɩɢɫɚɬɶ ɜ ɧɢɯ ɡɧɚɱɟɧɢɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.4.1. 

3.4.2 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ15Ⱥ «10000000» (0x80) ɢ ɡɚɬɟɦ ɜɫɟ «0». Ⱦɚɥɟɟ 

ɡɚɩɢɫɚɬɶ «10000000» (0x80) ɢ ɡɚɬɟɦ «11000000» (0xC0). 
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3.4.3 ɉɟɪɟɜɟɫɬɢ ɩɨɪɬɵ Ɋ16ȼ ɢ Ɋ17ɋ ɜ ɩɨɥɨɠɟɧɢɟ ɜɜɨɞɚ ɞɚɧɧɵɯ, ɡɚɩɢɫɚɬɶ 

ɜ ɩɨɪɬ Ɋ15Ⱥ «01000000» (0x40) ɢ ɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɹ ɩɨɪɬɨɜ Ɋ16ȼ ɢ 

Ɋ17ɋ. Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ9Ⱥ «11000000» (0xC0). ȿɫɥɢ ɜɨ ɜɫɟɯ 

ɪɚɡɪɹɞɚɯ «0» – ɩɟɪɟɣɬɢ ɤ ɩ.3.4.4, ɢɧɚɱɟ – ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ 

ɨɩɟɪɚɬɨɪɭ: «ɇɚɝɪɟɜɚɬɟɥɢ ** ɜɤɥɸɱɟɧɵ» ɢ ɩɟɪɟɣɬɢ ɤ ɩ.3.4.1 (ɧɨɦɟɪ 

ɜɤɥɸɱɟɧɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.1). 

3.4.4 ɋɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ ɩɨɪɬɚ Ɋ6Ⱥ. ȿɫɥɢ ɜɨ ɜɫɟɯ ɪɚɡɪɹɞɚɯ «0» – ɩɟɪɟɣɬɢ ɤ 

ɩ.3.4.5, ɢɧɚɱɟ – ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «Ɍɪɚɧɡɢɫɬɨɪɵ ** ɧɟ 

ɡɚɤɪɵɥɢɫɶ» ɢ ɩɟɪɟɣɬɢ ɤ ɩ.3.4.1 (ɧɨɦɟɪ ɨɬɤɪɵɬɨɝɨ ɬɪɚɧɡɢɫɬɨɪɚ – ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.2). 

3.4.5 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ3Ⱥ ɜɫɟ «0» ɢ ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: 

«ɇɚɝɪɭɡɤɚ ɧɚɝɪɟɜɚɬɟɥɟɣ ɨɬɤɥɸɱɟɧɚ». ɉɟɪɟɣɬɢ ɤ ɩ.2.3.1. 

3.5 ȼɵɤɥɸɱɟɧɢɟ 2-ɝɨ ɤɨɦɩɥɟɤɬɚ ɛɥɨɤɚ 

3.5.1 ɉɨ «ɜɵɤɥɸɱɟɧɢɸ» «ɬɭɦɛɥɟɪɚ» 2-ɝɨ ɤɨɦɩɥɟɤɬɚ ɩɟɪɟɜɟɫɬɢ ɩɨɪɬɵ 

Ɋ16ȼ ɢ Ɋ17ɋ ɜ ɩɨɥɨɠɟɧɢɟ ɜɜɨɞɚ ɞɚɧɧɵɯ, ɡɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ15Ⱥ 

«01000000» (0x40) ɢ ɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɹ ɩɨɪɬɨɜ Ɋ16ȼ ɢ Ɋ17ɋ. 

Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ15Ⱥ «11000000» (0xC0). ȿɫɥɢ ɜɨ ɜɫɟɯ ɪɚɡɪɹɞɚɯ 

«0» – ɩɟɪɟɣɬɢ ɤ ɩ.3.5.2, ɢɧɚɱɟ – ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: 

«ɇɚɝɪɟɜɚɬɟɥɢ ** ɜɤɥɸɱɟɧɵ» ɢ ɩɟɪɟɣɬɢ ɤ ɩ.3.4.1 (ɧɨɦɟɪ 

ɜɤɥɸɱɟɧɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.1). 

3.5.2 ɋɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ ɩɨɪɬɚ Ɋ6Ⱥ. ȿɫɥɢ ɜɨ ɜɫɟɯ ɪɚɡɪɹɞɚɯ «0» – ɩɟɪɟɣɬɢ ɤ 

ɩ.3.5.3, ɢɧɚɱɟ – ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «Ɍɪɚɧɡɢɫɬɨɪɵ ** ɧɟ 

ɡɚɤɪɵɥɢɫɶ» ɢ ɩɟɪɟɣɬɢ ɤ ɩ.3.4.1 (ɧɨɦɟɪ ɨɬɤɪɵɬɨɝɨ ɬɪɚɧɡɢɫɬɨɪɚ – ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ.2.3.2). 

3.5.3 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ5ɋ ɜɫɟ «0» ɢ ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «2-ɣ 

ɤɨɦɩɥɟɤɬ ɜɵɤɥɸɱɟɧ». 
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3.5.4 Ɂɚɩɢɫɚɬɶ ɜ ɩɨɪɬ Ɋ4ȼ ɜɫɟ «0» ɢ ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: 

«ɉɢɬɚɧɢɟ ɧɚɝɪɟɜɚɬɟɥɟɣ 100 ȼ ɜɵɤɥɸɱɟɧɨ». 

4. ȼɵɤɥɸɱɟɧɢɟ 

ɉɨ «ɜɵɤɥɸɱɟɧɢɸ» «ɬɭɦɛɥɟɪɚ» «ɉɢɬɚɧɢɟ 5 ȼ» ɜɵɞɚɬɶ ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: 

«ɉɨɞɬɜɟɪɞɢɬɟ ɜɵɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ. ɉɨ ɝɨɬɨɜɧɨɫɬɢ ɧɚɠɦɢɬɟ “Enter”». ɉɨ 

ɧɚɠɚɬɢɸ ɩɟɪɟɜɟɫɬɢ ɩɨɪɬɵ Ɋ3Ⱥ, Ɋ4ȼ, Ɋ5ɋ, Ɋ9Ⱥ, Ɋ10ȼ, Ɋ11ɋ, Ɋ15Ⱥ, Ɋ16ȼ ɢ 

Ɋ17ɋ ɜ ɩɨɥɨɠɟɧɢɟ ɜɵɜɨɞɚ ɞɚɧɧɵɯ ɢ ɡɚɩɢɫɚɬɶ ɜ ɧɢɯ ɜɫɟ «0». ȼɵɞɚɬɶ 

ɫɨɨɛɳɟɧɢɟ ɨɩɟɪɚɬɨɪɭ: «ɉɢɬɚɧɢɟ 5 ȼ ɢ 100 ȼ ɫ ɛɥɨɤɚ ɫɧɹɬɨ. ȼɵɤɥɸɱɢɬɟ 

ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ». 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

Ⱦɢɚɝɪɚɦɦɚ ɩɟɪɟɯɨɞɨɜ ɦɚɲɢɧɵ ɫɨɫɬɨɹɧɢɣ ɩɪɢɥɨɠɟɧɢɹ «test» 

 



63 
 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 

Ⱥɞɪɟɫɧɚɹ ɤɚɪɬɚ ɪɟɝɢɫɬɪɨɜ PIO-D168 

 

wBase+0 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ RESET\ Control Register  

wBase+2 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ Aux control register  

wBase+3 Aux data register Aux data register  

wBase+5 Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ INT mask control register  

wBase+7 Aux pin status register Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ 

wBase+0x

2a 
Reserved INT polarity control register  

wBase+0x

c0 

Read DO Readback 
Write 8-bit data to the DO port  

Read 8-bit data from the DI port 

wBase+0x

c4 

Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ 
Select the active I/O port  

wBase+0x

c8 

Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ 
I/O Port 0-5 direction control  

wBase+0x

cc 

Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ 
I/O Port 6-11 direction control  

wBase+0x

d0 

Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ 
I/O Port 12-17 direction control  

wBase+0x

d4 
Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ I/O Port 18-20 ɤ  

wBase+0x

f0 
Read Card ID Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧɨ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

Ⱥɥɝɨɪɢɬɦ ɢ ɮɪɚɝɦɟɧɬ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɫɨɫɬɨɹɧɢɹ ɢɫɩɵɬɚɧɢɹ «Timeout != -1» 

 

В̵од

Сп̛̭ок ̦е пу̭т?

О̍о̬̐е̏̌тел̽
Вкл̀чё̦?

Д̌

В̬е̥́
̛̭текло?

Д̌

 Ско̴̛̦̐у̛̬̬о̏̌т̽ ̼̏̏од̼
 Получ̛т̽ ко̦т̬ол̦̼̽е ̦̌̚че̛̦́
 О̦̍о̛̏т̽ отчёт

Нет

 В̼кл̀ч̛т̽ о̍о̬̐е̏̌тел̽
 Акт̛̛̬̏о̏̌т̽ «Пу̭к»

Д̌

 Вкл̀ч̛т̽ о̍о̬̐е̏̌тел̽Нет

Следу̀щ̛̜ 
о̍о̬̐е̏̌тел̽

̌̚д̦̌?

Д̌

В̵̼од

Нет

 З̌д̌т̽ ̦о̥е̬ ̭леду̀ще̐о 
о̍о̬̐е̏̌тел́ ̛̚ ̭п̛̭к̌

Сп̛̭ок ̦е пу̭т?

Д̌

Нет

Нет

Те̭т ̏
̌кт̛̦̏о̜ ̴̌̚е?

Нет

Д̌
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