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ɪɟɝɥɚɦɟɧɬɧɢɦ ɩɟɪɟɜɿɪɤɚɦ, ɿ ɱɚɫ ʀɯ ɩɪɨɜɟɞɟɧɧɹ. 
 

Ⱦɨɬɪɢɦɚɧɧɹ ɩɥɚɧɭ, ɳɨ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ, ɝɚɪɚɧɬɭє ɜɢɫɨɤɿ ɡɧɚɱɟɧɧɹ ɤɪɢɬɟɪɿɸ ɨɩɬɢɦɚɥɶɧɨɫɬɿ W=1,8-3, 

ɱɢɦ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɡɛɿɥɶɲɟɧɧɹ ɡɧɚɱɟɧɶ ɩɨɤɚɡɧɢɤɿɜ ɧɚɞɿɣɧɨɫɬɿ ɜɿɞɩɨɜɿɞɧɢɯ ɡɪɚɡɤɿɜ ɈɿɌ ɜ ɫɟɪɟɞɧɶɨɦɭ ɧɚ 14-

18 %. 

 

ȼɢɫɧɨɜɤɢ 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɨɞɟɪɠɚɧɿ ɝɪɚɮɿɱɧɨ ɯɚɪɚɤɬɟɪɧɿ ɬɟɧɞɟɧɰɿʀ ɣɦɨɜɿɪɧɨɫɬɿ ɩɪɚɜɢɥɶɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɡɪɚɡɤɚ ɈɿɌ ɩɪɢ ɩɨɫɥɿɞɨɜɧɨɦɭ ɩɪɢɛɭɬɤɭ ɚɩɨɫɬɟɪɿɨɪɧɨʀ ɿɧɮɨɪɦɚɰɿʀ ɬɚ, ɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɞɟɪɠɚɧɢɯ ɪɟɤɭɪɟɧɬɧɢɯ 
ɫɩɿɜɜɿɞɧɨɲɟɧɶ, ɨɛʉɪɭɧɬɨɜɚɧɿ ɬɟɪɦɿɧɢ ɩɪɨɜɟɞɟɧɧɹ ɪɟɝɥɚɦɟɧɬɧɢɯ ɩɟɪɟɜɿɪɨɤ ɞɥɹ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɡɪɚɡɤɿɜ ɈɿɌ. 

ȼɢɡɧɚɱɟɧɨ ɩɨɤɚɡɧɢɤ ɨɩɬɢɦɚɥɶɧɨɫɬɿ ɡɚ ɹɤɢɦ ɩɟɪɟɞɛɚɱɟɧɨ ɜɢɛɿɪ ɩɥɚɧɭ ɚɞɚɩɬɢɜɧɢɯ ɩɟɪɟɜɿɪɨɤ ɫɬɚɧɭ ɈɿɌ. 
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ɋɂɋɌȿɆȺ ɄɈɇɌɊɈɅɘ ɉȺɊȺɆȿɌɊȱȼ ɆȱɄɊɈɄɅȱɆȺɌɍ  
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ȼɫɬɭɩ 

ɉɪɢ ɟɤɫɩɥɭɚɬɚɰɿʀ ɨɫɧɨɜɧɨɝɨ ɿ ɞɨɩɨɦɿɠɧɨɝɨ ɭɫɬɚɬɤɭɜɚɧɧɹ ɜ ɤɨɬɟɥɶɧɿɣ ɜɢɧɢɤɚɸɬɶ ɪɿɡɧɿ ɧɟɛɟɡɩɟɱɧɿ ɿ 
ɲɤɿɞɥɢɜɿ ɜɢɪɨɛɧɢɱɿ ɱɢɧɧɢɤɢ, ɹɤɿ ɦɨɠɭɬɶ ɜɢɤɥɢɤɚɬɢ ɭ ɥɸɞɢɧɢ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɡɚɯɜɨɪɸɜɚɧɧɹ, ɫɬɜɨɪɢɬɢ 

ɬɪɚɜɦɨɧɟɛɟɡɩɟɱɧɿ ɿ ɚɜɚɪɿɣɧɿ ɫɢɬɭɚɰɿʀ. 
ȼɢɪɨɛɧɢɱɟ ɫɟɪɟɞɨɜɢɳɟ – ɩɪɨɫɬɿɪ, ɜ ɹɤɨɦɭ ɡɞɿɣɫɧɸєɬɶɫɹ ɬɪɭɞɨɜɚ ɞɿɹɥɶɧɿɫɬɶ ɥɸɞɢɧɢ. ɍ ɜɢɪɨɛɧɢɱɨɦɭ 

ɫɟɪɟɞɨɜɢɳɿ ɹɤ ɱɚɫɬɢɧɿ ɬɟɯɧɨɫɮɟɪɢ ɮɨɪɦɭɸɬɶɫɹ ɧɟɝɚɬɢɜɧɿ ɱɢɧɧɢɤɢ, ɹɤɿ ɿɫɬɨɬɧɨ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɜɿɞ ɧɟɝɚɬɢɜɧɢɯ 
ɱɢɧɧɢɤɿɜ ɩɪɢɪɨɞɧɨɝɨ ɯɚɪɚɤɬɟɪɭ. ɐɿ ɱɢɧɧɢɤɢ ɮɨɪɦɭɸɬɶ ɟɥɟɦɟɧɬɢ ɜɢɪɨɛɧɢɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɞɨ ɹɤɢɯ 
ɜɿɞɧɨɫɹɬɶɫɹ: ɩɪɟɞɦɟɬɢ ɩɪɚɰɿ, ɡɚɫɨɛɢ ɩɪɚɰɿ (ɿɧɫɬɪɭɦɟɧɬ, ɦɚɲɢɧɢ ɬɨɳɨ), ɩɪɨɞɭɤɬɢ ɩɪɚɰɿ, ɟɧɟɪɝɿɹ, ɩɪɢɪɨɞɧɨ-
ɤɥɿɦɚɬɢɱɧɿ ɱɢɧɧɢɤɢ, ɪɨɫɥɢɧɢ ɬɚ ɬɜɚɪɢɧɢ, ɩɟɪɫɨɧɚɥ. 

ɍɦɨɜɢ ɩɪɚɰɿ ɩɨєɞɧɚɧɧɹ ɪɿɡɧɢɯ ɱɢɧɧɢɤɿɜ, ɳɨ ɮɨɪɦɭɸɬɶɫɹ ɟɥɟɦɟɧɬɚɦɢ ɜɢɪɨɛɧɢɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, 
ɜɩɥɢɜɚɸɬɶ ɧɚ ɡɞɨɪɨɜ’ɹ ɿ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ ɥɸɞɢɧɢ. Ʉɥɚɫɢɮɿɤɚɰɿɸ ɧɟɝɚɬɢɜɧɢɯ ɜɢɪɨɛɧɢɱɢɯ ɮɚɤɬɨɪɿɜ ɧɚɜɟɞɟɧɨ 
ɧɚ ɪɢɫɭɧɤɭ 1. 

 

Ɉɫɧɨɜɧɚ ɱɚɫɬɢɧɚ 
Ɇɿɤɪɨɤɥɿɦɚɬ ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧɶ – ɰɟ ɤɥɿɦɚɬ ɜɧɭɬɪɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɰɢɯ ɩɪɢɦɿɳɟɧɶ, ɹɤɢɣ 

ɜɢɡɧɚɱɚєɬɶɫɹ ɞɿɸɱɢɦɢ ɧɚ ɨɪɝɚɧɿɡɦ ɥɸɞɢɧɢ ɩɨєɞɧɚɧɧɹɦ ɬɟɦɩɟɪɚɬɭɪɢ, ɜɨɥɨɝɨɫɬɿ ɿ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɩɨɜɿɬɪɹ, ɚ 
ɬɚɤɨɠ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚɜɤɨɥɢɲɧɿɯ ɩɨɜɟɪɯɨɧɶ. Ɇɿɤɪɨɤɥɿɦɚɬ ɜɩɥɢɜɚє ɧɚ ɩɪɨɰɟɫ ɬɟɩɥɨɨɛɦɿɧɭ ɿ ɯɚɪɚɤɬɟɪ ɪɨɛɨɬɢ. 

Ɍɪɢɜɚɥɚ ɞɿɹ ɧɚ ɥɸɞɢɧɭ ɧɟɫɩɪɢɹɬɥɢɜɢɯ ɦɟɬɟɨɪɨɥɨɝɿɱɧɢɯ ɭɦɨɜ ɪɿɡɤɨ ɩɨɝɿɪɲɭє ʀʀ ɫɚɦɨɩɨɱɭɬɬɹ, ɡɧɢɠɭє 
ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɚɰɿ ɿ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɚɯɜɨɪɸɜɚɧɶ. 



Ɉɛɦɿɧ ɩɪɚɤɬɢɱɧɢɦ ɞɨɫɜɿɞɨɦ ɬɚ ɬɟɯɧɨɥɨɝɿɹɦɢ 
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Ⱦɥɹ ɫɬɜɨɪɟɧɧɹ ɧɨɪɦɚɥɶɧɢɯ ɭɦɨɜ ɩɪɚɰɿ ɭ ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧɧɹɯ ɡɚɛɟɡɩɟɱɭɸɬɶ ɧɨɪɦɚɬɢɜɧɿ 
ɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɦɿɤɪɨɤɥɿɦɚɬɭ ɬɟɦɩɟɪɚɬɭɪɢ ɩɨɜɿɬɪɹ, ɣɨɝɨ ɜɿɞɧɨɫɧɨʀ ɜɨɥɨɝɨɫɬɿ ɿ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ, ɚ ɬɚɤɨɠ 

ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɬɟɩɥɨɜɨɝɨ ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ. 
 

 
Ɋɢɫ. 1. Ʉɥɚɫɢɮɿɤɚɰɿɹ ɧɟɝɚɬɢɜɧɢɯ ɜɢɪɨɛɧɢɱɢɯ ɮɚɤɬɨɪɿɜ 

 

ɍ ȽɈɋɌ 12.1.005-88 [1] ɜɤɚɡɚɧɿ ɨɩɬɢɦɚɥɶɧɿ ɿ ɞɨɩɭɫɬɢɦɿ ɩɨɤɚɡɧɢɤɢ ɦɿɤɪɨɤɥɿɦɚɬɭ ɭ ɜɢɪɨɛɧɢɱɢɯ 
ɩɪɢɦɿɳɟɧɧɹɯ. Ⱦɚɧɢɣ ɫɬɚɧɞɚɪɬ ɩɨɲɢɪɸєɬɶɫɹ ɧɚ ɩɨɜɿɬɪɹ ɪɨɛɨɱɨʀ ɡɨɧɢ ɩɿɞɩɪɢєɦɫɬɜ ɧɚɪɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ. 
ɋɬɚɧɞɚɪɬ ɜɫɬɚɧɨɜɥɸє ɡɚɝɚɥɶɧɿ ɫɚɧɿɬɚɪɧɨ-ɝɿɝɿєɧɿɱɧɿ ɜɢɦɨɝɢ ɞɨ ɩɨɤɚɡɧɢɤɿɜ ɦɿɤɪɨɤɥɿɦɚɬɭ ɿ ɞɨɩɭɫɬɢɦɨɝɨ ɜɦɿɫɬɭ 
ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɜ ɩɨɜɿɬɪɿ ɪɨɛɨɱɨʀ ɡɨɧɢ. ȼɢɦɨɝɢ ɞɨ ɞɨɩɭɫɬɢɦɨɝɨ ɜɦɿɫɬɭ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɜ ɩɨɜɿɬɪɿ 
ɪɨɛɨɱɨʀ ɡɨɧɢ ɩɨɲɢɪɸɸɬɶɫɹ ɧɚ ɪɨɛɨɱɿ ɦɿɫɰɹ ɧɟɡɚɥɟɠɧɨ ɜɿɞ ʀɯ ɪɨɡɬɚɲɭɜɚɧɧɹ (ɭ ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧɧɹɯ, ɧɚ 
ɜɿɞɤɪɢɬɢɯ ɦɚɣɞɚɧɱɢɤɚɯ, ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɚɯ ɬɨɳɨ). ȼɢɦɨɝɢ ɞɨ ɦɿɤɪɨɤɥɿɦɚɬɭ ɧɟ ɩɨɲɢɪɸɸɬɶɫɹ ɧɚ ɪɨɛɨɱɿ 
ɦɿɫɰɹ ɜ ɩɿɞɡɟɦɧɢɯ, ɜ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɚɯ, ɬɜɚɪɢɧɧɢɰɶɤɢɯ ɿ ɩɬɚɯɿɜɧɢɰɶɤɢɯ ɩɪɢɦɿɳɟɧɧɹɯ, ɩɪɢɦɿɳɟɧɧɹɯ ɞɥɹ 
ɡɛɟɪɿɝɚɧɧɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɩɪɨɞɭɤɬɿɜ, ɯɨɥɨɞɢɥɶɧɢɤɚɯ ɿ ɫɤɥɚɞɚɯ. ɋɬɚɧɞɚɪɬ ɧɟ ɩɨɲɢɪɸєɬɶɫɹ ɧɚ ɜɢɦɨɝɢ 

ɞɨ ɩɨɜɿɬɪɹ ɪɨɛɨɱɨʀ ɡɨɧɢ ɩɪɢ ɪɚɞɿɨɚɤɬɢɜɧɨɦɭ ɡɚɛɪɭɞɧɟɧɧɿ. ɋɬɚɧɞɚɪɬ ɦɿɫɬɢɬɶ ɡɚɝɚɥɶɧɿ ɜɢɦɨɝɢ ɞɨ ɦɟɬɨɞɿɜ 
ɜɢɦɿɪɭ ɿ ɤɨɧɬɪɨɥɸ ɩɨɤɚɡɧɢɤɿɜ ɦɿɤɪɨɤɥɿɦɚɬɭ ɿ ɤɨɧɰɟɧɬɪɚɰɿɣ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ. Ɉɩɬɢɦɚɥɶɧɿ ɩɚɪɚɦɟɬɪɢ 

ɩɨɜɿɬɪɹ ɪɨɛɨɱɨʀ ɡɨɧɢ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɤɨɦɮɨɪɬ ɿ ɜɢɫɨɤɭ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ ɥɸɞɢɧɢ: ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ 18-21 
0ɋ, ɜɿɞɧɨɫɧɚ ɜɨɥɨɝɿɫɬɶ 40-60 %, ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɩɨɜɿɬɪɹ ɧɟ ɛɿɥɶɲɟ 0,5 ɦ/ɫ. 

Ⱦɨɩɭɫɬɢɦɢɦɢ ɧɚɡɢɜɚɸɬɶɫɹ ɬɚɤɿ ɩɚɪɚɦɟɬɪɢ, ɩɪɢ ɹɤɢɯ ɦɨɠɭɬɶ ɜɿɞɱɭɜɚɬɢɫɹ ɞɢɫɤɨɦɮɨɪɬɧɿ ɬɟɩɥɨɜɿ 
ɜɿɞɱɭɬɬɹ, ɬɢɦɱɚɫɨɜɟ ɩɨɝɿɪɲɟɧɧɹ ɫɚɦɨɩɨɱɭɬɬɹ ɿ ɡɧɢɠɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ, ɚɥɟ ɰɿ ɜɿɞɯɢɥɟɧɧɹ ɲɜɢɞɤɨ 
ɤɨɦɩɟɧɫɭɸɬɶɫɹ ɿ ɧɟ ɜɢɤɥɢɤɚɸɬɶ ɩɨɪɭɲɟɧɧɹ ɡɞɨɪɨɜ’ɹ ɥɸɞɢɧɢ. 

ɇɚɣɛɿɥɶɲ ɚɞɟɤɜɚɬɧɨɸ ɦɨɞɟɥɥɸ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ (ɪɨɡɩɿɡɧɚɜɚɧɧɹ) ɟɤɫɬɪɟɦɚɥɶɧɢɯ ɭɦɨɜ [2], ɦɨɠɟ 
ɫɥɭɝɭɜɚɬɢ ɜɿɞɯɢɥɟɧɧɹ ɭɦɨɜ ɦɿɤɪɨɤɥɿɦɚɬɭ ɜɢɪɨɛɧɢɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɨɩɟɪɚɬɨɪɚ ɤɨɬɟɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ (Ʉɍ) ɜɿɞ 
ɨɩɬɢɦɚɥɶɧɢɯ ɭɦɨɜ, ɳɨ ɩɪɢɣɧɹɬɿ ɭ ȽɈɋɌ 12.1.005-88. 

ɋɢɫɬɟɦɭ ɤɨɧɬɪɨɥɸ [3, 4] 

ɩɨɛɭɞɭєɦɨ ɡɚ ɫɯɟɦɨɸ, ɭ ɹɤɿɣ ɤɨɠɟɧ 

ɜɢɦɿɪɸɜɚɥɶɧɢɣ ɤɚɧɚɥ ɦɚє ɫɜɿɣ Ⱥɐɉ. 

Ⱥɐɉ ɩɪɚɰɸɸɬɶ ɭ ɪɟɠɢɦɿ, ɹɤɢɣ ɧɟ 
ɩɨɬɪɟɛɭє ɫɢɝɧɚɥɭ ɡɚɩɭɫɤɭ, ɩɟɪɟɬɜɨɪɟɧɧɹ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɰɢɤɥɿɱɧɨ ɿ ɣɨɝɨ ɪɟɡɭɥɶɬɚɬ 
ɞɨɫɬɭɩɧɢɣ ɜ ɛɭɞɶ-ɹɤɢɣ ɦɨɦɟɧɬ ɱɚɫɭ. 
Ƚɨɥɨɜɧɚ ɩɟɪɟɜɚɝɚ ɧɚɜɟɞɟɧɨʀ ɫɯɟɦɢ ɰɟ ʀʀ 
ɲɜɢɞɤɨɞɿɹ, ɹɤɚ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ 
ɬɨɝɨ, ɳɨ ɪɟɚɥɿɡɨɜɚɧɨ ɛɟɡɩɨɫɟɪɟɞɧɿɣ 

ɞɨɫɬɭɩ ɞɨ ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɦɿɪɸɜɚɧɧɹ ɜ 
ɛɭɞɶ-ɹɤɢɣ ɦɨɦɟɧɬ ɱɚɫɭ. ɋɢɫɬɟɦɚ ɦɚє
 

 
Ɋɢɫ. 2. Ɏɭɧɤɰɿɨɧɚɥɶɧɚ ɫɯɟɦɚ ɫɢɫɬɟɦɢ 

ɬɚɤɿ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɜɭɡɥɢ: ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɢ ɬɚ ɜɨɥɨɝɨɫɬɿ, ɩɪɨɝɪɚɦɨɜɚɧɢɣ ɥɨɝɿɱɧɢɣ ɤɨɧɬɪɨɥɟɪ (ɉɅɄ) 

VIPA 200V, Ɋɋ. Ɂɜ’ɹɡɨɤ ɤɨɧɬɪɨɥɟɪɚ ɡ Ɋɋ ɡɞɿɣɫɧɸєɬɶɫɹ ɱɟɪɟɡ ɿɧɬɟɪɮɟɣɫ RS – 232. Ɏɭɧɤɰɿɨɧɚɥɶɧɚ ɫɯɟɦɚ 
ɫɢɫɬɟɦɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɭ 2. 

Ⱦɥɹ ɤɨɧɬɪɨɥɸ ɬɟɦɩɟɪɚɬɭɪɢ ɜɢɤɨɪɢɫɬɚєɦɨ ɞɚɬɱɢɤ ɌɆɊ36 ɜɢɪɨɛɧɢɰɬɜɚ ɤɨɦɩɚɧɿʀ "Dallas 

Semiconductor", ɹɤɢɣ ɦɚє ɬɚɤɿ ɦɟɬɪɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ [5]: ɬɨɱɧɿɫɬɶ ±0.5°C; ɞɿɚɩɚɡɨɧ ɜɢɦɿɪɸɜɚɧɧɹ 
ɬɟɦɩɟɪɚɬɭɪɢ -40°C – +125°C, ɧɚɩɪɭɝɚ ɠɢɜɥɟɧɧɹ 5 ȼ. Ɋɿɜɧɹɧɧɹ ɩɟɪɟɬɜɨɪɟɧɧɹ ɦɚє ɜɢɝɥɹɞ (ɫɬɚɬɢɱɧɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɭ 3): 
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ɞɟ  Ux – ɜɢɯɿɞɧɚ ɧɚɩɪɭɝɚ; 
Tx – ɬɟɦɩɟɪɚɬɭɪɚ, ɳɨ ɜɢɦɿɪɸєɬɶɫɹ. 
Ⱦɥɹ ɤɨɧɬɪɨɥɸ ɜɨɥɨɝɨɫɬɿ ɜɢɤɨɪɢɫɬɚєɦɨ ɞɚɬɱɢɤ ɤɨɦɩɚɧɿʀ “Honeywell” HIH3610, ɹɤɢɣ ɦɚє ɬɚɤɿ 

ɦɟɬɪɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɤɢ [6]: ɞɿɚɩɚɡɨɧ ɜɢɦɿɪɸɜɚɧɧɹ ɜɨɥɨɝɨɫɬɿ 0-100 %, ɬɨɱɧɿɫɬɶ  2 % ɧɚ ɞɿɚɩɚɡɨɧɿ 0-

100 %, ɱɭɬɥɢɜɿɫɬɶ 43 ɦȼ/ %, ɧɚɩɪɭɝɚ ɠɢɜɥɟɧɧɹ 5 ȼ. Ɋɿɜɧɹɧɧɹ ɩɟɪɟɬɜɨɪɟɧɧɹ ɦɚє ɜɢɝɥɹɞ (ɫɬɚɬɢɱɧɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɭ 4):  



Ɉɛɦɿɧ ɩɪɚɤɬɢɱɧɢɦ ɞɨɫɜɿɞɨɦ ɬɚ ɬɟɯɧɨɥɨɝɿɹɦɢ 
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ɞɟ  Ux – ɜɢɯɿɞɧɚ ɧɚɩɪɭɝɚ; 
δx – ɜɨɥɨɝɿɫɬɶ, ɳɨ ɜɢɦɿɪɸєɬɶɫɹ. 
 

 

  

Ɋɢɫ. 3. ɋɬɚɬɢɱɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɚɬɱɢɤɚ TMP36 Ɋɢɫ. 4. ɋɬɚɬɢɱɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɚɬɱɢɤɚ HIH3610 

 

Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɫɢɫɬɟɦɢ ɜɢɤɨɪɢɫɬɚєɦɨ ɉɅɄ ɮɿɪɦɢ VIPA ɫɟɪɿʀ System 200V. Ɂɚ ɞɨɩɨɦɨɝɨɸ System 

200V ɦɨɠɧɚ ɫɬɜɨɪɸɜɚɬɢ ɧɨɜɿ ɜɢɫɨɤɨɩɪɨɞɭɤɬɢɜɧɿ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ɬɚ ɤɨɧɬɪɨɥɸ, ɳɨ ɜɿɞɩɨɜɿɞɚɸɬɶ 
ɫɭɱɚɫɧɢɦ ɜɢɦɨɝɚɦ. Ɂɚɜɞɹɤɢ ɫɜɨєɦɭ ɤɨɦɩɚɤɬɧɨɦɭ ɞɢɡɚɣɧɭ ɿ ɜɢɝɿɞɧɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɸ ɰɿɧɚ-ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ 
ɤɨɧɬɪɨɥɟɪɢ ɫɟɪɿʀ 200V ɨɫɨɛɥɢɜɨ ɞɨɛɪɟ ɩɿɞɯɨɞɹɬɶ ɞɥɹ ɪɨɡɜ’ɹɡɤɭ ɡɚɞɚɱ ɡ ɧɟɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɬɨɱɨɤ ɜɜɨɞɭ-
ɜɢɜɨɞɭ [7]. 

Ⱦɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɨɫɬɚɜɥɟɧɨʀ ɡɚɞɚɱɿ ɩɪɨɝɪɚɦɧɨ ɜɢɤɨɪɢɫɬɚєɦɨ ɩɪɨɝɪɚɦɧɢɣ ɩɚɤɟɬ WINPLC7 ɞɥɹ 
ɤɨɧɮɿɝɭɪɭɜɚɧɧɹ, ɩɪɨɝɪɚɦɭɜɚɧɧɹ, ɧɚɥɚɞɤɢ ɩɪɨɝɪɚɦ ɬɚ ɞɿɚɝɧɨɫɬɢɤɢ ɤɨɧɬɪɨɥɟɪɿɜ VIPA ɜɫɿɯ ɫɟɪɿɣ. WINPLC7 

ɦɿɫɬɢɬɶ ɜɫɿ ɧɟɨɛɯɿɞɧɿ ɿɧɫɬɪɭɦɟɧɬɢ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɩɪɨɟɤɬɭ: ɤɨɧɮɿɝɭɪɚɬɨɪ ɚɩɚɪɚɬɭɪɢ, ɹɤɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ, 
ɫɢɦɜɨɥɶɧɢɣ ɪɟɞɚɤɬɨɪ, ɤɨɧɮɿɝɭɪɚɬɨɪ ɦɟɪɟɠɿ PROFIBUS, ɪɟɞɚɤɬɨɪ ɩɪɨɝɪɚɦ, ɟɦɭɥɹɬɨɪ ɤɨɧɬɪɨɥɟɪɚ. WINPLC7 

ɞɨɡɜɨɥɹє ɿɦɩɨɪɬɭɜɚɬɢ-ɟɤɫɩɨɪɬɭɜɚɬɢ ɩɪɨɟɤɬɢ ɞɥɹ ɤɨɧɬɪɨɥɟɪɿɜ ɮɿɪɦɢ VIPA, ɡɛɟɪɿɝɚɬɢ ɪɟɡɟɪɜɧɭ ɤɨɩɿɸ 

ɩɪɨɝɪɚɦɢ ɬɚ ɞɚɧɢɯ ɧɚ ɆɆɋ – ɤɚɪɬɭ, ɚ ɬɚɤɨɠ ɡɞɿɣɫɧɸɜɚɬɢ ɩɪɨɝɪɚɦɧɭ ɫɢɦɭɥɹɰɿɸ ɪɨɛɨɬɢ ɤɨɧɬɪɨɥɟɪɚ. Ɉɫɧɨɜɧɿ 
ɬɟɯɧɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɧɬɪɨɥɟɪɚ: ɛɥɨɱɧɨ-ɦɨɞɭɥɶɧɚ ɤɨɧɫɬɪɭɤɰɿɹ; ɫɢɫɬɟɦɢ ɞɨ 160 ɤɚɧɚɥɿɜ ɜɜɨɞɚ – ɜɢɜɨɞɚ; 
ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɥɨɝɿɱɧɨʀ ɨɩɟɪɚɰɿʀ 0,25 ɦɤɫ; ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɨɩɟɪɚɰɿʀ ɡɿ ɫɥɨɜɚɦɢ 1,2 ɦɤɫ; ɝɨɞɢɧɧɢɤ ɪɟɚɥɶɧɨɝɨ 
ɱɚɫɭ; ɩɿɞɤɥɸɱɟɧɧɹ ɞɨ 4 ɦɨɞɭɥɿɜ ɪɨɡɲɢɪɟɧɧɹ; ɧɚɩɪɭɝɚ ɠɢɜɥɟɧɧɹ; 24 ȼ ɩɨɫɬɿɣɧɨɝɨ ɫɬɪɭɦɭ; ɞɿɚɩɚɡɨɧ ɪɨɛɨɱɢɯ 
ɬɟɦɩɟɪɚɬɭɪ: ɜɿɞ 0 ɞɨ +60 ɝɪɚɞɭɫɿɜ ɋ° [8]. ɉɪɨɝɪɚɦɭ ɧɚɩɢɲɟɦɨ ɧɚ ɦɨɜɿ ɩɪɨɝɪɚɦɭɜɚɧɧɹ Ladder Diagram (LAD) 

– ɦɨɜɚ ɪɟɥɟɣɧɨ-ɤɨɧɬɚɤɬɧɢɯ ɫɯɟɦ [9]. 

 

 
Ɋɢɫ. 5. ɉɪɨɝɪɚɦɧɚ ɪɟɚɥɿɡɚɰɿɹ ɫɢɫɬɟɦɢ ɤɨɧɬɪɨɥɸ 

 

Ⱥɥɝɨɪɢɬɦ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ ɬɚɤɢɣ: ɡ ɞɚɬɱɢɤɿɜ ɧɚɞɯɨɞɢɬɶ ɡɦɿɧɧɢɣ ɟɥɟɤɬɪɢɱɧɢɣ ɿɧɮɨɪɦɚɰɿɣɧɢɣ 

ɫɢɝɧɚɥ (ɭ ɩɪɨɝɪɚɦɿ ɰɟ ɡɧɚɱɟɧɧɹ ɧɚɩɪɭɝ ɭ ɜɨɥɶɬɚɯ: MD1 ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ, MD4 ɜɿɞ ɜɨɥɨɝɨɫɬɿ) ɩɪɨ ɭɦɨɜɢ 



Ɉɛɦɿɧ ɩɪɚɤɬɢɱɧɢɦ ɞɨɫɜɿɞɨɦ ɬɚ ɬɟɯɧɨɥɨɝɿɹɦɢ 
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ɦɿɤɪɨɤɥɿɦɚɬɭ ɜɢɪɨɛɧɢɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. ɐɟɣ ɫɢɝɧɚɥ ɭ ɩɪɨɝɪɚɦɿ ɩɪɢɣɦɚєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɩɟɰɿɚɥɿɡɨɜɚɧɨɝɨ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɛɥɨɤɭ FC 105 (Scaling analog value). Ⱦɚɥɿ ɰɟɣ ɫɢɝɧɚɥ ɩɨɫɬɭɩɚє ɧɚ ɦɚɬɟɦɚɬɢɱɧɢɣ ɥɚɧɰɸɝ 
(ɡɜɨɪɨɬɧє ɩɟɪɟɬɜɨɪɟɧɧɹ ɜɿɞ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ (1) ɬɚ (2)), ɳɨ ɩɟɪɟɬɜɨɪɸ ɫɢɝɧɚɥ ɭ ɜɿɞɩɨɜɿɞɧɢɣ 

ɩɚɪɚɦɟɬɪ (ɭ ɩɪɨɝɪɚɦɿ ɰɟ ɞɿɣɫɧɿ ɡɦɿɧɧɿ MD3 – ɬɟɦɩɟɪɚɬɭɪɚ ɭ 0ɋ, MD6 – ɜɨɥɨɝɿɫɬɶ ɭ %). ɉɨɬɿɦ ɨɬɪɢɦɚɧɿ 
ɡɧɚɱɟɧɧɹ ɩɨɪɿɜɧɸɸɬɶɫɹ (ɭ ɩɪɨɝɪɚɦɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɧɚɛɨɪɿɜ ɤɨɦɩɚɪɚɬɨɪɿɜ) ɡ ɭɫɬɚɜɤɚɦɢ, ɳɨ ɜɿɞɩɨɜɿɞɚɸɬɶ 
ɝɪɚɧɢɱɧɨ ɞɨɩɭɫɬɢɦɢɦ ɧɨɪɦɚɦ, ɩɪɢɣɧɹɬɢɦ ɭ ȽɈɋɌ 12.1.005-88, ɿ, ɹɤ ɧɚɫɥɿɞɨɤ, ɪɨɛɢɬɶɫɹ ɜɢɫɧɨɜɨɤ – ɜ ɹɤɨɦɭ 
ɦɿɤɪɨɤɥɿɦɚɬɿ ɬɚ ɜɿɞɩɨɜɿɞɧɨ ɭ ɹɤɨɦɭ ɫɬɚɧɿ ɡɧɚɯɨɞɢɬɶɫɹ ɨɩɟɪɚɬɨɪ Ʉɍ (ɜ ɩɪɨɝɪɚɦɿ ɜɢɫɧɨɜɨɤ ɪɟɚɥɿɡɨɜɚɧɨ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɧɚɛɨɪɭ ɫɢɝɧɚɥɿɡɚɬɨɪɿɜ, ɳɨ ɩɪɢɣɦɚє ɡɧɚɱɟɧɧɹ 1 – ɭɦɨɜɢ ɧɨɪɦɚɥɶɧɿ (ɨɩɬɢɦɚɥɶɧɿ), 0 – 

ɟɤɫɬɪɟɦɚɥɶɧɿ). ɉɪɢɤɥɚɞ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɢ (ɩɪɢ ɡɧɚɱɟɧɧɿ ɬɟɦɩɟɪɚɬɭɪɢ 20,84 0ɋ (ɭɦɨɜɢ ɨɩɬɢɦɚɥɶɧɿ – 

ɫɢɝɧɚɥɿɡɚɬɨɪ Q0.0 ɭ ɫɬɚɧɿ ɥɨɝɿɱɧɨʀ ɨɞɢɧɢɰɿ) ɬɚ ɩɪɢ ɡɧɚɱɟɧɧɿ ɜɨɥɨɝɨɫɬɿ 78,59 % (ɭɦɨɜɢ ɧɟ ɜɿɞɩɨɜɿɞɚɸɬɶ 
ɧɨɪɦɚɥɶɧɢɦ – ɫɢɝɧɚɥɿɡɚɬɨɪ Q0.1 ɭ ɫɬɚɧɿ ɥɨɝɿɱɧɨɝɨ ɧɭɥɹ)) ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɭ 5. 

 

ȼɢɫɧɨɜɤɢ 

ɍ ɪɨɛɨɬɿ ɪɨɡɪɨɛɥɟɧɚ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɸ ɩɚɪɚɦɟɬɪɿɜ ɦɿɤɪɨɤɥɿɦɚɬɭ ɜɢɪɨɛɧɢɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ 
ɨɩɟɪɚɬɨɪɚ ɤɨɬɟɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ. ȼ ɹɤɨɫɬɿ ɞɚɬɱɢɤɿɜ ɤɨɧɬɪɨɥɸ ɛɭɥɢ ɨɛɪɚɧɿ ɌɆɊ36 – ɞɥɹ ɤɨɧɬɪɨɥɸ 

ɬɟɦɩɟɪɚɬɭɪɢ, ɬɚ HIH3610 – ɞɥɹ ɤɨɧɬɪɨɥɸ ɜɨɥɨɝɨɫɬɿ. ɉɪɨɝɪɚɦɧɨ ɫɢɫɬɟɦɚ ɪɟɚɥɿɡɨɜɚɧɚ ɭ ɩɚɤɟɬɿ WINPLC7 ɧɚ 
ɦɨɜɿ ɩɪɨɝɪɚɦɭɜɚɧɧɹ Ladder Diagram (ɪɟɥɟɣɧɨ-ɤɨɧɬɚɤɬɧɢɯ ɫɯɟɦ). 
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