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Ɋɢɫ. 5. Ƚɪɚɮɢɤɚ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢɦɩɭɥɶ-

ɫɧɨɣ ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ 
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ȼɢɞɧɨ, ɱɬɨ ɢɦɩɭɥɶɫɧɚɹ ɫɥɟɞɹɳɚɹ ɫɢɫɬɟɦɚ ɫ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɭɫɬɨɣ-
ɱɢɜɨɣ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɥɟɞɹɳɟɣ ɫɢɫɬɟɦɵ ɫ ɤɨɦɛɢɧɢɪɨ-

ɜɚɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɫ ɩɨɦɨɳɶɸ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɚɤɟɬɚ 
Labview. 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥ ɢɡɭɱɟɧ ɩɚ-
ɤɟɬ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ δABVIEА ɫ ɦɨɞɭɥɹɦɢ 
ɪɚɫɲɢɪɟɧɢɹ CШЧЭЫШХ DОЬТРЧ ɢ εКЭСSМЫТЩЭ. 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɧɟɨɛɯɨɞɢɦɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɢɡɭɱɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
δКЛЯТОа ɫ ɟɺ ɦɨɞɭɥɹɦɢ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɬɟɨɪɢɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞɢɱɟ-
ɫɤɢɦɢ ɭɤɚɡɚɧɢɹɦɢ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ ɋȺɊ ɜ ɫɪɟɞɟ δКЛЯТОа. 
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ȼɜɟɞɟɧɢɟ 
ȺɋɍɌɉ ɤɭɫɬɨɜ ɫɤɜɚɠɢɧ (ɤɭɫɬɨɜɚɹ ɬɟɥɟɦɟɯɚɧɢ-

ɤɚ) – ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ 
ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɩɪɢ ɞɢɫɬɚɧ-
ɰɢɨɧɧɨɦ ɤɨɧɬɪɨɥɟ ɢ ɭɩɪɚɜɥɟɧɢɢ ɪɚɫɩɪɟɞɟɥɟɧɧɵ-
ɦɢ ɢ ɭɞɚɥɟɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ (ɤɭɫɬɚɦɢ ɫɤɜɚ-
ɠɢɧ) [1]. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢ ɞɨɛɵɜɚɸɳɢɟ ɫɤɜɚɠɢɧɵ ɪɚɫ-
ɩɨɥɨɠɟɧɵ ɧɚ ɛɨɥɶɲɨɣ ɩɥɨɳɚɞɢ. Ƚɪɭɩɩɚ ɛɥɢɠɚɣ-
ɲɢɯ ɫɤɜɚɠɢɧ ɨɛɴɟɞɢɧɹɟɬɫɹ ɜ ɤɭɫɬ. Ⱦɥɹ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɠɢɞɤɨɫɬɢ, ɞɨɛɵɜɚɟɦɨɣ ɢɡ ɧɟɮɬɹ-
ɧɵɯ ɫɤɜɚɠɢɧ, ɢ ɤɨɧɬɪɨɥɹ ɢɯ ɪɚɛɨɬɵ ɧɚ ɧɟɮɬɹɧɵɯ 
ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɩɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 
ɝɪɭɩɩɨɜɚɹ ɡɚɦɟɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȺȽɁɍ). ɉɪɨɞɭɤɰɢɹ 
ɫɤɜɚɠɢɧ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ 
ȺȽɁɍ, ɩɨɫɬɭɩɚɟɬ ɜ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɫɤɜɚɠɢɧ ɦɧɨ-
ɝɨɯɨɞɨɜɨɣ (ɉɋɆ). ɉɪɢ ɩɨɦɨɳɢ ɉɋɆ ɩɪɨɞɭɤɰɢɹ 
ɨɞɧɨɣ ɢɡ ɫɤɜɚɠɢɧ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɟɩɚɪɚɬɨɪ, ɚ 
ɩɪɨɞɭɤɰɢɹ ɨɫɬɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 
ɨɛɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ. ȼ ɫɟɩɚɪɚɬɨɪɟ ɩɪɨɢɫɯɨɞɢɬ 
ɨɬɞɟɥɟɧɢɟ ɝɚɡɚ ɨɬ ɠɢɞɤɨɫɬɢ [2]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ ɩɨɦɨɳɢ 
ɫɪɟɞɫɬɜ ɬɟɥɟɦɟɯɚɧɢɤɢ ɢ ɦɟɫɬɧɨɣ ɚɜɬɨɦɚɬɢɤɢ ɜɨɡ-

ɞɟɣɫɬɜɨɜɚɬɶ ɭɩɪɚɜɥɟɧɢɟɦ ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɥɟ-
ɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɤɬɨɜ 
ɤɭɫɬɚ ɫɤɜɚɠɢɧ [3]: 

1. ɉɨ ɧɚɝɧɟɬɚɬɟɥɶɧɵɦ ɫɤɜɚɠɢɧɚɦμ 
 ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɵɯ ɥɢɧɢɹɯν 
 ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɜ ȼɊȻ. 
β. ɉɨ ɫɤɜɚɠɢɧɚɦ ɫ ɷɥɟɤɬɪɨɰɟɧɬɪɨɛɟɠɧɵɦ 

ɧɚɫɨɫɨɦ (ɗɐɇ)μ 
 ɚɜɚɪɢɣɧɵɟ ɡɚɳɢɬɵ ɫɬɚɧɰɢɢ ɭɩɪɚɜɥɟɧɢɹν 
 ɤɨɧɬɪɨɥɶ ɩɨɞɚɱɢ ɩɪɨɞɭɤɰɢɢ (ɞɥɹ ɨɞɢɧɨɱ-

ɧɵɯ ɫɤɜɚɠɢɧ)ν 
 ɫɨɫɬɨɹɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ  
 ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɥɨɳɚɞ-

ɤɢ. 
γ. ɉɨ ɫɤɜɚɠɢɧɚɦ ɫɨ ɲɬɚɧɝɨɜɵɦ ɝɥɭɛɢɧɧɵɦ 

ɧɚɫɨɫɨɦ (ɒȽɇ)μ 
 ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟν 
 ɩɨɥɨɠɟɧɢɟ ɛɚɥɚɧɫɢɪɚν 
 ɫɨɫɬɨɹɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 
 ɤɨɧɬɪɨɥɶ ɩɨɞɚɱɢ ɩɪɨɞɭɤɰɢɢ (ɞɥɹ ɨɞɢɧɨɱ-

ɧɵɯ ɫɤɜɚɠɢɧ)ν 
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 ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɥɨɳɚɞ-
ɤɢ. 

4. ɉɨ ȺȽɁɍμ 
 ɭɪɨɜɟɧɶ ɜ ɟɦɤɨɫɬɢν 
 ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɟɦɤɨɫɬɢν 
 ɞɚɜɥɟɧɢɟ ɜ ɟɦɤɨɫɬɢν 
 ɞɟɛɢɬ ɫɤɜɚɠɢɧɵν 
 ɩɨɥɨɠɟɧɢɟ ɉɋɆν 
 ɭɩɪɚɜɥɟɧɢɟ ɝɢɞɪɨɩɪɢɜɨɞɨɦ  
 ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɨɦɟ-

ɳɟɧɢɢ. 
5. ɉɨ ɛɥɨɤɭ ɦɟɫɬɧɨɣ ɚɜɬɨɦɚɬɢɤɢμ 
 ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɛɥɨɤɟ ɦɟɫɬ-

ɧɨɣ ɚɜɬɨɦɚɬɢɤɢ.  
ɋɢɫɬɟɦɚ ɬɟɥɟɦɟɯɚɧɢɤɢ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɣ 

ɨɛɴɟɦ ɮɭɧɤɰɢɣμ 
1. ɉɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢμ  
 ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚ-

ɦɟɬɪɨɜ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɝɧɚɥɵν 
 ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɜ 

ɭɩɪɚɜɥɹɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ. 
β. Ɉɛɳɟ ɤɭɫɬɨɜɚɹ ɫɬɚɧɰɢɹ ɭɩɪɚɜɥɟɧɢɹμ 
 ɋɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɡɦɟɪɹɟɦɵɯ ɩɚɪɚ-

ɦɟɬɪɚɯ ɢ ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹν 
 ɉɟɪɜɢɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢν 
 Ʌɨɝɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦν 
 Ɉɛɦɟɧ ɞɚɧɧɵɦɢ ɫ ɜɵɲɟɫɬɨɹɳɢɦ ɭɪɨɜɧɟɦ 

ɩɨ ɜɵɞɟɥɟɧɧɵɦ ɤɚɧɚɥɚɦ ɢ ɪɟɚɥɢɡɚɰɢɹ ɤɨɦɚɧɞ  
 ɜɵɲɟɫɬɨɹɳɟɝɨ ɭɪɨɜɧɹ. 
γ. Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ȺɊɆ ɨɩɟɪɚɬɨɪɚ 

(ɞɢɫɩɟɬɱɟɪɫɤɢɣ ɩɭɧɤɬ)μ 
 Ɂɚɞɚɧɢɟ ɪɟɠɢɦɨɜ ɢɡɦɟɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜν 
 Ɉɛɪɚɛɨɬɤɚ ɢ ɚɧɚɥɢɡ ɩɨɫɬɭɩɚɸɳɢɯ ɪɟɡɭɥɶ-

ɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹν 
 Ɉɬɨɛɪɚɠɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɪɚɛɨɬɤɢ ɢ 

ɚɧɚɥɢɡɚν 
 Ⱦɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɢ ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɪɟ-

ɡɭɥɶɬɚɬɨɜν 
 Ɉɩɟɪɚɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɢɦ ɩɪɨɰɟɫɫɨɦ. 
4. ɋɟɪɜɟɪ ɛɚɡɵ ɞɚɧɧɵɯμ 
 Ⱦɨɥɝɨɫɪɨɱɧɨɟ ɯɪɚɧɟɧɢɟ ɨɩɟɪɚɬɢɜɧɨɣ ɢɧ-

ɮɨɪɦɚɰɢɢν 
 ɉɪɟɞɨɫɬɚɜɥɟɧɢɟ ɞɨɫɬɭɩɚ ɤ ɚɪɯɢɜɧɨɣ ɢɧ-

ɮɨɪɦɚɰɢɢ.  
ɋɨɜɪɟɦɟɧɧɚɹ ɫɢɫɬɟɦɚ ȺɋɍɌɉ ɤɭɫɬɨɜ ɫɤɜɚɠɢɧ 

ɩɨɫɬɪɨɟɧɚ ɩɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɦɭ ɩɪɢɧɰɢɩɭ ɧɚ ɛɚɡɟ 
ɉɅɄ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. 

 
ɋɬɪɭɤɬɭɪɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɤɭɫɬɨɜ ɫɤɜɚɠɢɧ: 
 ɧɢɠɧɢɣ ɭɪɨɜɟɧɶ – ɩɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɚɜ-

ɬɨɦɚɬɢɡɚɰɢɢ (ɞɚɬɱɢɤɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨ-
ɜɚɬɟɥɢ, ɩɪɢɛɨɪɵ ɦɟɫɬɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɢɫɩɨɥɧɢ-
ɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ)ν 

 ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ – ɲɤɚɮɵ ɤɨɧɬɪɨɥɹ ɢ 
ɭɩɪɚɜɥɟɧɢɹ, ɬɟɥɟɦɟɯɚɧɢɤɢ, ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚ-
ɰɢɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ ɤɭɫɬɚɯ ɫɤɜɚɠɢɧ, ɰɟɯɚɯ 
ɞɨɛɵɱɢ ɢ ɩɨɞɝɨɬɨɜɤɢ, ɩɭɧɤɬɚɯ ɭɩɪɚɜɥɟɧɢɹν 

 ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ – ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ (ɲɤɚɮɵ ȺɋɍɌɉ, ɉɈ, 
ȺɊɆ-ɨɩɟɪɚɬɨɪɚ, ɫɟɪɜɟɪɵ ɛɚɡɵ ɞɚɧɧɵɯ)ν 

 ɤɚɧɚɥɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢɧ-
ɮɨɪɦɚɰɢɢ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɤɭɫɬɨɜɨɣ ɬɟɥɟɦɟɯɚɧɢɤɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 
Ɋɢɫ. 1. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɤɭɫɬɨɜɨɣ ɬɟɥɟɦɟɯɚɧɢɤɢ 
 

ȼɧɟɲɧɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɢɦɟɸɳɢɟ ɫɬɚɧɞɚɪɬɧɵɣ 
ɬɨɤɨɜɵɣ ɜɵɯɨɞ 0…5 ɦȺ, 0…β0 ɦȺ ɢɥɢ 
4…β0 ɦȺ, ɞɢɫɤɪɟɬɧɵɟ ɢ ɞɢɫɤɪɟɬɧɨ-ɱɚɫɬɨɬɧɵɟ 
ɜɵɯɨɞɵ ɬɢɩɚ «ɫɭɯɨɣ ɤɨɧɬɚɤɬ», ɞɢɫɤɪɟɬɧɵɟ ɜɯɨɞɵ 
ɬɢɩɚ «ɫɭɯɨɣ ɤɨɧɬɚɤɬ», ɜɯɨɞɵ ɢ ɜɵɯɨɞɵ ɢɧɬɟɪɮɟɣ-
ɫɚ RS-4κ5 ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɤɨɧɬɪɨɥɥɟɪɭ ɲɤɚɮɚ 
ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɤɭɫɬɚ. Ⱦɚɥɟɟ, ɨɬ ɤɨɧɬɪɨɥ-
ɥɟɪɚ ɩɟɪɟɞɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɫɬɨɹɧɢɢ ɩɨɞɤɥɸ-
ɱɟɧɧɵɯ ɤ ɧɟɦɭ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ ɢ ɞɚɬɱɢɤɨɜ ɜ 
ɗȼɆ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɩɨ ɪɚɞɢɨɤɚɧɚɥɭ. Ɍɚɤɠɟ, ɫ 
ɗȼɆ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɭɩɪɚɜɥɟɧɢɟ ɜɧɟɲɧɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɨ ɤɚɧɚɥɭ 
ɫɜɹɡɢ ɧɚ ɤɭɫɬɚɯ ɫɤɜɚɠɢɧ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ДγЖ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɯɨ-
ɞɹɬɫɹ ɦɨɪɚɥɶɧɨ ɢ ɮɢɡɢɱɟɫɤɢ ɭɫɬɚɪɟɜɲɢɟ, ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɨ ɧɟɧɚɞɟɠɧɵɟ ɜ ɪɚɛɨɬɟ, ɫɢɫɬɟɦɵ ɌɆ-
6β0 (ɥɢɧɟɣɧɚɹ ɫɜɹɡɶ) ɢ ɌɆ-660 (ɪɚɞɢɨɫɜɹɡɶ) – ɷɬɨ 
ɱɢɫɬɨ ɚɩɩɚɪɚɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹ-
ɸɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɱɚɫɬɶ ɩɚɪɚɦɟɬɪɨɜ, ɩɪɟɞɭɫɦɨɬ-
ɪɟɧɧɵɯ ɫɨɜɪɟɦɟɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. 

ɇɚɩɪɢɦɟɪμ ɤɨɧɬɪɨɥɢɪɭɟɦɵɣ ɩɭɧɤɬ ɫɢɫɬɟɦɵ 
ɌɆ-660 «ɏɚɡɚɪ» Ʉɉ-β ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɡ ɜɵɲɟɩɟɪɟ-
ɱɢɫɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɥɟɞɭɸɳɢɟμ 

 ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɵɯ ɫɤɜɚɠɢ-
ɧɚɯ – ɩɨ β-ɦ ɫɤɜɚɠɢɧɚɦν 
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 ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɦɟɯ ɮɨɧɞɚ ɤɭɫɬɚ 
ɫɤɜɚɠɢɧ-ɩɨ 16-ɬɢ ɫɤɜɚɠɢɧɚɦν 

 ɞɟɛɢɬ ɧɟɮɬɹɧɵɯ ɫɤɜɚɠɢɧ ɜ ȺȽɁɍν 
 ɩɨɥɨɠɟɧɢɟ ɉɋɆ ɜ ȺȽɁɍν 
 ɭɩɪɚɜɥɟɧɢɟ ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɜ ȺȽɁɍν 
 ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɩɨ ɪɚɞɢɨɤɚɧɚɥɭ. 
Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ ɭɥɭɱɲɟɧɢɹ ɤɭ-

ɫɬɨɜɨɣ ɬɟɥɟɦɟɯɚɧɢɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɡɚɦɟɧɢɬɶ 
ɭɫɬɚɪɟɜɲɢɟ Ʉɉ ɧɚ ɤɨɧɬɪɨɥɥɟɪɵ. 

Ɋɚɫɫɦɨɬɪɢɦ ɜɚɪɢɚɧɬ ɡɚɦɟɧɵ Ʉɉ ɧɚ ɤɨɧ-
ɬɪɨɥɥɟɪ SCADA Pack 32. ɄɨɧɬɪɨɥɥɟɪД4Ж SCADA 
Pack γβ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɢɦɟɟɬ ɤɨɧɬɪɨɥɥɟɪɧɭɸ 
ɩɥɚɬɭ ɢ ɜɫɬɪɨɟɧɧɭɸ ɩɥɚɬɭ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɢ ɹɜɥɹɟɬ-
ɫɹ ɧɚɢɛɨɥɟɟ ɦɨɳɧɨɣ ɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ 
ɫɟɪɢɟɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɪɨɥɥɟ-
ɪɨɜ Control Microsystems. Ʉɨɧɬɪɨɥɥɟɪɧɚɹ ɩɥɚɬɚ 
ɫɨɞɟɪɠɢɬ γβ-ɛɢɬɧɵɣ CMOS ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ Hita-
chi SH-γ 1β0 ɆȽɰ, κ Ɇɛɚɣɬ SDRAM, 4 Mɛɚɣɬ 
Flash, 1 Mɛɚɣɬ CMOS RAM, ɜɫɬɪɨɟɧɧɵɣ ɢɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ. ȼ ɟɟ ɫɨɫɬɚɜɟ γ ɞɢɫɤɪɟɬɧɵɯ/ɫɱɟɬɧɵɯ ɜɯɨɞɚ 
ɢ ɨɞɢɧ ɞɢɫɤɪɟɬɧɵɣ ɜɵɯɨɞ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɤɚɤ ɫɢɝ-
ɧɚɥ ɫɨɫɬɨɹɧɢɹν ɞɜɚ ɜɧɭɬɪɟɧɧɢɯ ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɚ, 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɧ-
ɬɪɨɥɥɟɪɧɨɣ ɩɥɚɬɵ ɢ ɧɚɩɪɹɠɟɧɢɹ ɥɢɬɢɟɜɨɣ ɛɚɬɚ-
ɪɟɢν β ɩɨɪɬɚ RS-βγβ ɢ 1 ɩɨɪɬ, ɤɨɧɮɢɝɭɪɢɪɭɟɦɵɣ 
ɩɟɪɟɦɵɱɤɚɦɢ ɤɚɤ RS-2γβ ɢɥɢ RS-4κ5ν ɜɫɬɪɨɟɧɧɵɣ 
EЭСОЫЧОЭν κ ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜνγ ɫɱɟɬɧɵɯ ɜɯɨɞɚ, 1 
ɜɯɨɞ ɩɪɟɪɵɜɚɧɢɹν 1 ɜɵɯɨɞ ɫɨɫɬɨɹɧɢɹν Ⱦɨɩɨɥɧɢ-
ɬɟɥɶɧɨ 16 ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ ɢ 1β ɞɢɫɤɪɟɬɧɵɯ 
ɜɵɯɨɞɨɜ ɢɥɢ γβ ɤɨɧɮɢɝɭɪɢɪɭɟɦɵɯ ɞɢɫɤɪɟɬɧɵɯ 

ɜɯɨɞɚ/ɜɵɯɨɞɚ, ɢɥɢ γβ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɚ ɢ 16 ɞɢɫ-
ɤɪɟɬɧɵɯ ɜɵɯɨɞɨɜν ɪɚɞɢɨɦɨɞɟɦ ɧɚ λ00 ɆȽɰ/β.4 
ȽȽɰν ɞɨ γ ɩɨɪɬɨɜ RS-βγβ ɢ 1 ɩɨɪɬ RS-232/485; 

ɉɪɨɰɟɫɫɨɪ ɞɚɧɧɨɝɨ ɉɅɄ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧ ɧɚ ɹɡɵɤɟ ɋ++. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɥɢɱɢɟ ɦɧɨɠɟɫɬɜɚ ɚɧɚɥɨɝɨ-

ɜɵɯ ɢ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ ɢ ɜɵɯɨɞɨɜ, ɦɨɳɧɵɣ 
ɩɪɨɰɟɫɫɨɪ ɩɨɡɜɨɥɹɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɜɫɟ ɬɪɟɛɭɟ-
ɦɵɟ ɩɚɪɚɦɟɬɪɵ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. ɇɟɮɬɟɝɚɡɢɧɠɢɧɢɪɢɧɝ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟ-

ɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ СЭЭЩμ//ааа.ЧРТ-
ЮПК.ЫЮ/ОЪЮТЩЦОЧЭ.КЬЩб?МХКЬЬИТНο5&ТЭОЦИТНοβκ, ɫɜɨ-
ɛɨɞɧɵɣ. 

2. ɗɥɟɫɢ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. Ɋɟɠɢɦ ɞɨ-
ɫɬɭɩɚμ СЭЭЩμ//ОХОЬв.ЫЮ/ОЧРТЧООЫТЧР/Ыeshenija-po-
napravlenijam/dobycha-nefti/sistema-kustovoj-
telemehaniki.aspx#prettyPhoto 

3. Ɏɨɪɭɦ ШЩОЧκ6 Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. Ɋɟ-
ɠɢɦ ɞɨɫɬɭɩɚμ 
http://open86.ru/stati/neft/avtomatizacija-kustov-
skvazhin.html 

4. PδC ЬвЬЭОЦЬ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. –
Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://plcsystems.ru/catalog/SCADAPack/doc/SCAD
APКМФγβИЬЩОМИЫЮЬ.ЩНП1, ɫɜɨɛɨɞɧɵɣ 

 
ɋɊȺȼɇɂɌȿɅɖɇɕɃ ȺɇȺɅɂɁ ȻȿɋɉɅȺɌɇɕɏ ɋɂɋɌȿɆ 

ȺȼɌɈɆȺɌɂɁɂɊɈȼȺɇɇɈȽɈ ɉɊɈȿɄɌɂɊɈȼȺɇɂə ɉȿɑȺɌɇɕɏ ɉɅȺɌ 
Ʌɢɯɨɥɚɬ Ⱥ.Ⱦ., Ʌɟɡɢɧ Ⱥ.ɋ. 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶμ Ɍɭɬɨɜ ɂ.Ⱥ. 
Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

6γ4050, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ-ɬ Ʌɟɧɢɧɚ, γ0 
E-mail: Lih0i2@yandex.ru 

 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɜ ɭɫɥɨɜɢɹɯ ɛɭɪɧɨɝɨ ɪɚɡɜɢ-

ɬɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɪɚɡɪɚɛɨɬɤɚ ɢ 
ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɢɛɨɪɚ 
ɢɥɢ ɞɟɬɚɥɢ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɛɟɡ ɭɱɚɫɬɢɹ ɫɢɫɬɟɦ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɋȺɉɊ). 
Ɍɚɤ, ɜ ɨɛɥɚɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɩɟɱɚɬɧɵɯ ɩɥɚɬ ɤɨɦɩɶɸ-
ɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɟɳɟ ɫ ɲɟɫɬɢɞɟ-
ɫɹɬɵɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɫɬɨɥɟɬɢɹ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟ-
ɦɹ ɪɵɧɨɤ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬ 
ɲɢɪɨɤɢɣ ɜɵɛɨɪ ɫɪɟɞ ɪɚɡɪɚɛɨɬɤɢ. ɗɬɨ ɬɚɤɢɟ ɦɨɳ-
ɧɟɣɲɢɟ ɩɚɤɟɬɵ, ɤɚɤ EбЩОНТЭТШЧ PCB, PCB DОЬТРЧ 
SЭЮНТШ, AХЭТЧЮЦ DОЬТРЧОЫ ɢ ɩɪɨɱɢɟ. Ɉɞɧɚɤɨ, ɡɚɱɚ-
ɫɬɭɸ, ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɫɨɡɞɚɧɢɢ ɧɟ-
ɫɥɨɠɧɨɣ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ, ɦɚɥɵɯ ɪɚɡɦɟɪɨɜ ɢɥɢ ɜ 
ɟɞɢɧɢɱɧɨɦ ɷɤɡɟɦɩɥɹɪɟ. Ⱦɥɹ ɷɬɨɣ ɫɢɬɭɚɰɢɢ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɞɨɪɨɝɨɫɬɨɹɳɢɯ 
ɩɪɨɝɪɚɦɦ ɧɟɭɦɟɫɬɧɨ. ȼ ɫɬɚɬɶɟ ɩɪɨɢɡɜɟɞɟɧ ɫɪɚɜɧɢ-
ɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ ɛɟɫɩɥɚɬɧɵɯ 
ɋȺɉɊ ɩɟɱɚɬɧɵɯ ɩɥɚɬ. Ɉɫɧɨɜɧɵɟ ɤɪɢɬɟɪɢɢ, ɧɚ ɤɨ-
ɬɨɪɵɟ ɛɵɥɨ ɨɛɪɚɳɟɧɨ ɜɧɢɦɚɧɢɟ, ɷɬɨμ 

1. Ʌɟɝɤɨɫɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɨɫɜɨɟɧɢɹ. 

2. ɍɞɨɛɫɬɜɨ ɪɚɛɨɬɵ. 
3. ɇɚɥɢɱɢɟ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɮɭɧɤɰɢɣ ɜ 

ɨɞɧɨɦ ɩɪɨɝɪɚɦɦɧɨɦ ɩɚɤɟɬɟ. 
4. Ɉɝɪɚɧɢɱɟɧɢɹ ɛɟɫɩɥɚɬɧɵɯ ɜɟɪɫɢɣ. 
5. ɇɚɥɢɱɢɟ ɪɭɫɢɮɢɤɚɬɨɪɚ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɢ ɜɵɛɪɚɧɵ ɧɟɫɤɨɥɶɤɨ ɫɢɫɬɟɦ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹμ PCB1βγ, KТCAD, PCBАОЛ, 
DipTrace, EagleCAD. 

PCB1βγ ɨɛɥɚɞɚɟɬ ɞɨɫɬɚɬɨɱɧɨ ɩɨɧɹɬɧɵɦ ɢ ɞɪɭ-
ɠɟɫɬɜɟɧɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ, ɥɟɝɤɨɫɬɶɸ ɩɪɢ ɫɨɡɞɚ-
ɧɢɢ ɧɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɨɬɥɢɱɧɨɣ ɷɥɟɦɟɧɬɧɨɣ 
ɛɢɛɥɢɨɬɟɤɨɣ, ɜ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɛɟɡ ɬɪɭɞɚ ɫɨɡɞɚɬɶ 
ɫɜɨɢ ɫɨɛɫɬɜɟɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. ȿɫɬɶ ɮɭɧɤɰɢɹ ɩɨ-
ɫɬɪɨɟɧɢɹ ɨɛɴɟɦɧɨɝɨ γD-ɢɡɨɛɪɚɠɟɧɢɹ ɩɥɚɬɵ ɛɭ-
ɞɭɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɂɡ ɧɟɞɨɫɬɚɬɤɨɜμ ɧɚɥɢɱɢɟ ɜ 
ɫɬɚɧɞɚɪɬɧɵɯ ɛɢɛɥɢɨɬɟɤɚɯ, ɜ ɨɫɧɨɜɧɨɦ, ɷɥɟɦɟɧɬɨɜ 
ɜ SεD ɤɨɪɩɭɫɚɯ, ɱɬɨ ɧɟ ɜɫɟɝɞɚ ɭɞɨɛɧɨ ɞɥɹ ɪɚɞɢɨ-
ɥɸɛɢɬɟɥɶɫɤɢɯ ɪɚɡɪɚɛɨɬɨɤ. Ɋɟɞɚɤɬɨɪ ɫɯɟɦ ɧɟ ɭɞɨ-
ɛɟɧ. Ɍɚɤɠɟ ɧɟɦɚɥɨɜɚɠɧɨ, ɱɬɨ ɪɚɫɲɢɪɟɧɢɟ ɮɚɣɥɚ 
ɩɪɨɟɤɬɚ ɢɦɟɟɬ ɭɧɢɤɚɥɶɧɵɣ ɮɨɪɦɚɬ. ɗɬɨ ɩɪɟɩɹɬ-
ɫɬɜɭɟɬ ɢɧɬɟɝɪɚɰɢɢ ɫ ɞɪɭɝɢɦɢ ɋȺɉɊ. 


