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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɫɨɡɞɚɧ ɚɥɝɨɪɢɬɦ ɞɟɣ-
ɫɬɜɢɣ ɩɥɚɬɮɨɪɦɵ Arduino (ɪɢɫ. γ) ɩɪɢ ɩɨɧɢɠɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ. Ⱦɚɧɧɵɟ ɞɥɹ ɩɟɪɟɞɚɱɢ ɛɭɞɭɬ ɫɧɢ-
ɦɚɬɶɫɹ ɫ ɞɚɬɱɢɤɚ DS18S20 – ɜɵɫɨɤɨɬɨɱɧɵɣ ɰɢɮ-
ɪɨɜɨɣ ɬɟɪɦɨɦɟɬɪ ɢɧɬɟɪɮɟɣɫɨɦ 1-Wire. Ⱦɚɬɱɢɤ 
ɢɦɟɟɬ γ ɩɪɨɜɨɞɚ – ɡɚɡɟɦɥɟɧɢɹ, ɞɚɧɧɵɯ ɢ ɩɢɬɚɧɢɹ, 
ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɩɨɞɫɨɟɞɢɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɟ ɪɚɡɴɟɦɵ ɧɚ ɤɨɧɬɪɨɥɥɟɪɟ. 

 
ȼɵɞɟɥɢɦ β ɭɪɨɜɧɹ ɨɩɨɜɟɳɟɧɢɹμ 
1. ɉɪɢ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 10° ɞɨ 

4°C, ɩɥɚɬɮɨɪɦɚ Arduino ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɢɛ-
ɥɢɨɬɟɤɭ EЭСОЫЧОЭ ɞɥɹ ɨɬɩɪɚɜɤɢ ɫɨɨɛɳɟɧɢɹ ɜ ɫɟɬɢ 
ɢɧɬɟɪɧɟɬ ɩɨ email ɢɥɢ ɞɚɠɟ ɜ Twitter. Ⱦɚɧɧɵɣ 
ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɟɳɟ ɹɜɥɹɟɬɫɹ ɩɪɢɟɦɥɟɦɵɦ 
ɞɥɹ ɦɧɨɝɢɯ ɧɚɫɨɫɨɜ, ɧɨ ɭɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɨɬɤɥɨɧɟ-
ɧɢɟ ɨɬ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɰɟɫɫɚ, ɧɟɨɛɯɨɞɢ-
ɦɨ ɨɩɨɜɟɳɟɧɢɟ ɨɛ ɢɡɦɟɧɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪ. 

2. ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɧɢɠɟ 4°ɋ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɭɠɟ GPRS/GSM SСТОХН, ɨɬɤɭɞɚ ɨɬɩɪɚɜɥɹɟɬɫɹ ɬɟɥɟ-
ɮɨɧɧɵɣ ɜɵɡɨɜ, ɜ ɫɥɭɱɚɟ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɨɬɜɟɬɚ, 
Arduino ɨɬɩɪɚɜɢɬ SMS-ɫɨɨɛɳɟɧɢɟ. Ɍɚɤɨɟ ɩɨɧɢɠɟ-
ɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɠɟ ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɢɦ, ɟɫɬɶ 
ɪɢɫɤ ɡɚɦɟɪɡɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɧɚɪɭɲɟɧɢɹ ɜɫɟɣ ɪɚɛɨɬɵ ɧɚ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ. Ⱦɥɹ 
ɩɪɨɮɢɥɚɤɬɢɤɢ ɩɨɞɨɛɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ ɢ ɛɭɞɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ GSM ɫɟɬɢ, ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɛɨ-
ɥɟɟ ɧɚɞɟɠɧɵɟ ɢ ɷɮɮɟɤɬɢɜɧɵɟ ɞɥɹ ɩɨɜɫɟɦɟɫɬɧɨɝɨ 
ɨɩɨɜɟɳɟɧɢɹ. 

 

Ɂɚɤɥɸɱɟɧɢɟ 
ȼ ɯɨɞɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɨɛɳɚɹ 

ɤɨɧɰɟɩɰɢɹ ɤɨɧɬɪɨɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɧɚ ɛɚɡɟ ɚɩɩɚɪɚɬɧɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ 
Arduino. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ Arduino ɞɥɹ ɭɞɚɥɟɧɧɨ-
ɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɧɚ ɩɨɪɹɞɨɤ ɜɵɝɨɞɧɟɟμ ɨɧɢ ɛɭɞɟɬ 
ɧɚɦɧɨɝɨ ɞɟɲɟɜɥɟ ɚɧɚɥɨɝɨɜ ɨɬ ɤɪɭɩɧɵɯ ɩɪɨɢɡɜɨɞɢ-
ɬɟɥɟɣ ɩɪɢ ɷɬɨɦ, ɧɟ ɭɫɬɭɩɚɸɬ ɢɦ ɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-
ɫɬɢ. ɂɯ ɩɪɢɦɟɧɟɧɢɟ ɛɭɞɟɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɞɥɹ 
ɧɭɠɞ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɨɜ ɢ ɱɚɫɬɧɵɯ ɞɨɦɚɲ-
ɧɢɯ ɯɨɡɹɣɫɬɜ. 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɚɹ 
ɪɟɚɥɢɡɚɰɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ ɢ ɨɰɟɧɤɚ ɟɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜ ɪɟɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ. 
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ȼɜɟɞɟɧɢɟ 
Ɉɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɷɬɚɩɨɜ ɩɪɢ ɧɚɫɬɪɨɣ-

ɤɟ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɋȺɍ) – 
ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɨɛɴɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ (Ɉɍ). ɉɨɥɭ-
ɱɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɞɥɹ Ɉɍ, ɨɩɢ-
ɫɵɜɚɸɳɢɟ ɢ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɟɝɨ ɬɟɤɭɳɟɟ ɫɨɫɬɨ-
ɹɧɢɟ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɢɬɶ ɫɪɚɜɧɢɬɟɥɶ-
ɧɨ ɬɨɱɧɭɸ ɧɚɫɬɪɨɣɤɭ ɪɟɝɭɥɹɬɨɪɚ ɋȺɍ ɫ ɭɱɟɬɨɦ 
ɟɝɨ ɢɡɦɟɧɢɜɲɢɯɫɹ ɩɚɪɚɦɟɬɪɨɜ ДβЖ. Ɋɟɚɥɢɡɚɰɢɹ 
ɬɚɤɨɣ ɩɪɨɰɟɞɭɪɵ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɦɨɛɢɥɶɧɵɯ ɢɧ-
ɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ Ɉɍ, ɤɨ-
ɬɨɪɵɟ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɫɭɬɫɬɜɭɸɬ. ȼ ɷɬɨ ɠɟ ɜɪɟɦɹ ɢɡ-
ɜɟɫɬɧɨ ɦɧɨɠɟɫɬɜɨ ɚɥɝɨɪɢɬɦɨɜ ɢ ɜɫɬɪɨɟɧɧɵɯ ɜ 
ɋȺɍ ɭɫɬɪɨɣɫɬɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ, ɤɨɬɨɪɵɟ, ɬɟɦ ɧɟ 
ɦɟɧɟɟ, ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɰɟɥɟɣ ɦɨ-
ɛɢɥɶɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴ-
ɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ. Ɉɬɫɸɞɚ ɜɵɬɟɤɚɟɬ ɡɚɞɚɱɚ ɫɨɡɞɚ-
ɧɢɹ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ, ɤɨɬɨ-
ɪɵɟ ɛɵ ɦɨɝɥɢ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɪɟɲɟɧɢɢ 
ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɴ-

ɟɤɬɨɜ. ȼ ɷɬɨɦ ɪɹɞɭ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɩɨɥɭɱɟɧɢɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɨɛɴɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ 
ɰɟɥɟɣ ɧɚɫɬɪɨɣɤɢ ɪɟɝɭɥɹɬɨɪɨɜ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢ 
ɢɡɭɱɟɧɢɹ ɦɨɞɟɥɟɣ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɛɴɟɤɬɨɜ, ɤɨɧɬɪɨɥɶ ɧɚɞɟɠɧɨɫɬɢ 
ɨɛɴɟɤɬɨɜ ɢ ɋȺɍ ɜ ɰɟɥɨɦ ɩɨ ɫɬɟɩɟɧɢ ɩɪɢɛɥɢɠɟɧɢɹ 
ɤ ɨɬɤɚɡɭ ɢ ɬ.ɩ. 

 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
Ɉɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɬɚɤɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɫɭ-

ɳɟɫɬɜɥɟɧ ɧɚ ɤɚɮɟɞɪɟ ɂɄɋɍ Ɍɉɍ. ɍɫɬɪɨɣɫɬɜɨ, ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɩɪɢɛɨɪ – ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɩɨɡɜɨɥɹɟɬ 
ɩɨ ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɦɭ ɩɟɪɟɯɨɞɧɨɦɭ ɩɪɨɰɟɫɫɭ 
ɧɚɣɬɢ ɩɟɪɟɞɚɬɨɱɧɭɸ ɮɭɧɤɰɢɸ Ɉɍ. ɋɨɫɬɚɜ ɢ 
ɩɪɢɧɰɢɩ ɟɝɨ ɪɚɛɨɬɵ ɢɡɥɨɠɟɧɵ ɜ ɪɚɛɨɬɟ Д1Ж. ɂɞɟɧ-
ɬɢɮɢɤɚɬɨɪ ɹɜɥɹɟɬɫɹ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɤɨɬɨɪɵɣ ɫɨ-
ɫɬɨɢɬ ɢɡ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɛɥɨɤɨɜ – ɜɵɱɢɫɥɢɬɟɥɶɧɨ-
ɝɨ ɢ ɭɫɬɪɨɣɫɬɜɚ ɫɨɩɪɹɠɟɧɢɹ ɫ ɨɛɴɟɤɬɨɦ. ȼɵɱɢɫɥɢ-
ɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɚɪɢɚɧɬɟ ɧɚ 
ɨɫɧɨɜɟ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɬɢɩɚ Notebook 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɧɞɚɪɬɧɵɯ ɫɢɫɬɟɦ ɦɨɞɟɥɢɪɨ-
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«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 

___________________________________________________________________________ 

 232 

ɜɚɧɢɹ. ɗɬɨ ɛɵɥɨ ɨɱɟɜɢɞɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ, 
ɤɨɬɨɪɨɟ ɪɟɚɥɢɡɨɜɚɧɨ ɢ ɜɵɩɨɥɧɹɟɬ ɫɜɨɢ ɮɭɧɤɰɢɢ. 
ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ ɪɚɡɜɢɬɢɹ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɫɜɹɡɚɧ 
ɫ ɩɨɧɢɠɟɧɢɟɦ ɫɬɨɢɦɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ ɡɚ ɫɱɟɬ ɢɡɦɟ-
ɧɟɧɢɹ ɚɩɩɚɪɚɬɧɨɣ ɢ ɩɪɨɝɪɚɦɦɧɨɣ ɩɥɚɬɮɨɪɦ. ȼ 
ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɟɪɜɵɣ ɲɚɝ – ɡɚɦɟɧɚ ɤɨɦ-
ɩɶɸɬɟɪɚ Notebook ɩɪɨɦɵɲɥɟɧɧɵɦ ɤɨɧɬɪɨɥɥɟɪɨɦ. 

 
Ɋɟɚɥɢɡɚɰɢɹ ɡɚɞɚɱɢ 
Ⱥɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ 
Ʌɢɧɟɣɤɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ (ɉɅɄ) 

ɧɚ ɪɵɧɤɟ ɨɛɲɢɪɧɚ ɢ ɪɚɡɧɨɨɛɪɚɡɧɚ, ɩɨɷɬɨɦɭ ɨɩɪɟ-
ɞɟɥɢɬɶɫɹ ɫ ɜɵɛɨɪɨɦ ɜɟɫɶɦɚ ɧɟɩɪɨɫɬɨ. Ɉɫɧɨɜɧɵɟ 
ɤɪɢɬɟɪɢɢ ɜɵɛɨɪɚ ɉɅɄ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɦɢμ 

 ɧɚɥɢɱɢɟ ɫɟɧɫɨɪɧɨɣ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚν 
 ɧɚɥɢɱɢɟ ɞɢɫɤɪɟɬɧɵɯ/ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ ɢ 

ɜɵɯɨɞɨɜν 
 ɩɨɞɞɟɪɠɤɚ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ 

ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯν 
  ɩɪɢɟɦɥɟɦɚɹ ɫɬɨɢɦɨɫɬɶ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɞɨɫɬɭɩɧɨɝɨ ɪɵɧɤɚ ɜɵɛɨɪ 

ɛɵɥ ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ ɩɚɧɟɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨ-
ɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɋɉɄβ07 ɮɢɪɦɵ 
Ɉȼȿɇ [3]. 

Ɉɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɬɚɤɨɝɨ ɪɟɲɟɧɢɹ ɫɜɹɡɚɧɵ ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢμ 

 ɨɛɴɟɞɢɧɟɧɢɟ ɮɭɧɤɰɢɣ ɉɅɄ ɢ ɝɪɚɮɢɱɟ-
ɫɤɨɣ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ ɜ ɨɞɧɨɦ ɤɨɪɩɭɫɟν 

 ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦ ɜɢɡɭɚ-
ɥɢɡɚɰɢɢ ɢ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜ ɟɞɢɧɨɣ ɫɪɟɞɟ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹν 

 ɪɚɫɲɢɪɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɬɟɪɮɟɣɫɨɜν 
 ɩɨɞɞɟɪɠɤɚ ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɬɨɤɨɥɨɜ ɨɛɦɟ-

ɧɚ ɞɚɧɧɵɦɢμ εШНBЮЬ (RTU, ASCII, TCP), Ɉȼȿɇ, 
CAN-open; 

 ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫ ɩɨɪɬɚɦɢ ɤɨɧɬɪɨɥ-
ɥɟɪɚ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɭɫɬɪɨɣɫɬɜν 

 ɧɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ FХКЬС-ɩɚɦɹɬɢ, ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɚɫɲɢɪɟɧɢɹ ɧɚ SD-ɤɚɪɬɟ ɞɥɹ ɚɪɯɢ-
ɜɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯν 

 ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɬɨ-
ɱɟɤ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɩɨɞɤɥɸ-
ɱɟɧɢɹ ɜɧɟɲɧɢɯ ɦɨɞɭɥɟɣ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɩɨ ɥɸɛɨɦɭ 
ɢɡ ɜɫɬɪɨɟɧɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ. 

Ʉɨɦɩɚɧɢɹ Ɉȼȿɇ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɟɣɲɢɦ ɪɨɫ-
ɫɢɣɫɤɢɦ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɫɪɟɞɫɬɜ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ДγЖ. ɉɨɷɬɨɦɭ ɩɪɢɨɛɪɟɬɟɧɢɟ ɩɪɨ-
ɞɭɤɰɢɢ ɞɥɹ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ, ɧɟ 
ɹɜɥɹɟɬɫɹ ɡɚɬɪɚɬɧɨɣ ɩɨ ɜɪɟɦɟɧɢ ɢ ɩɨ ɫɪɟɞɫɬɜɚɦ 
ɡɚɞɚɱɟɣ. 

ɉɪɨɝɪɚɦɦɧɚɹ ɱɚɫɬɶ 
ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɤɨɧɬɪɨɥɥɟɪɚ ɋɉɄβ07 ɨɫɭ-

ɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ, ɪɚɫɩɪɨɫɬɪɚɧɟɧ-
ɧɨɣ ɫɪɟɞɟ CШDОSвЬ Я.γ.б, ɦɚɤɫɢɦɚɥɶɧɨ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɣ ɫɬɚɧɞɚɪɬɭ ɆɗɄ 611γ1. Ⱦɥɹ ɧɚɩɢɫɚɧɢɹ 
ɩɪɨɝɪɚɦɦɵ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɣ 
ɹɡɵɤ ST ɫɬɚɧɞɚɪɬɚ ɆɗɄ, ɩɨ ɜɵɪɚɡɢɬɟɥɶɧɨɣ ɦɨɳ-
ɧɨɫɬɢ ɧɟ ɭɫɬɭɩɚɸɳɢɣ ɹɡɵɤɚɦ C ɢ ɉɚɫɤɚɥɶ. Ʉ ɫɨ-
ɠɚɥɟɧɢɸ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɢɫɬɟɦ ɫɨ ɫɬɚɧɞɚɪɬɨɦ 
ɆɗɄ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɧ ɧɟ ɪɟɚɥɢɡɨɜɚɧ ɜɨɜɫɟ, 

ɥɢɛɨ ɢɦɟɟɬ ɦɚɫɫɭ ɨɝɪɚɧɢɱɟɧɢɣ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ 
ɫɜɹɡɚɧɨ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɱɢɫɥɚ ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ 
ɬɢɩɨɜ ɞɚɧɧɵɯ, ɛɨɥɟɟ ɭɩɪɨɳɟɧɧɵɦ ɢɧɬɟɪɩɪɟɬɢɪɭ-
ɸɳɢɦ ɬɪɚɧɫɥɹɬɨɪɨɦ, ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɤɨɞɨɦ. 
Ɍɚɤɠɟ ɤ ɷɬɨɦɭ ɨɬɧɨɫɹɬɫɹμ ɨɝɪɚɧɢɱɟɧɢɟ ɧɚ ɞɨɫɬɭɩ ɤ 
ɚɩɩɚɪɚɬɧɵɦ ɪɟɫɭɪɫɚɦ, ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɛɚɬɵ-
ɜɚɬɶ ɩɪɟɪɵɜɚɧɢɹ ɢ ɜɵɩɨɥɧɹɬɶ ɞɢɧɚɦɢɱɟɫɤɨɟ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɟ ɩɚɦɹɬɢ, ɚ ɬɚɤɠɟ ɭɩɪɚɜɥɹɬɶ ɩɪɨɰɟɫɫɚɦɢ 
ɢ ɞɪ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɧɚ ɫɚɦɨɦ ɞɟɥɟ 
ɧɟ ɹɜɥɹɸɬɫɹ ɨɝɪɚɧɢɱɟɧɢɹ ɹɡɵɤɚ ST, ɨɧɢ ɨɬɧɨɫɹɬɫɹ, 
ɩɨ ɫɭɬɢ, ɤ ɨɝɪɚɧɢɱɟɧɢɹɦ ɫɪɟɞɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-
ɧɢɹ. ɇɟɤɨɬɨɪɵɦ ɨɫɨɛɧɹɤɨɦ ɜ ɪɹɞɭ ɤɨɦɩɥɟɤɫɨɜ 
ɆɗɄ ɫɬɨɢɬ ɫɪɟɞɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ CoDeSys 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ γS-Smart Software Solution 
GЦЛH (Ʉɟɦɩɬɟɧ, Ƚɟɪɦɚɧɢɹ). ȿɝɨ ɭɧɢɤɚɥɶɧɨɫɬɶ 
ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɢɡɧɚɱɚɥɶɧɨ ɡɚɞɭɦɵɜɚɥɫɹ ɤɚɤ 
ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɨɜ. ɂɫɯɨɞɹ ɢɡ ɫɨɛ-
ɫɬɜɟɧɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɩɪɢ ɚɞɚɩɬɚɰɢɢ ɫɪɟɞɵ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ CШDОSвЬ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɉɅɄ, 
ɢɡɝɨɬɨɜɢɬɟɥɶ ɦɨɠɟɬ ɧɚɥɨɠɢɬɶ ɪɹɞ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɇɨ ɢɡɧɚɱɚɥɶɧɨ ɢɯ ɧɟɬ. 
Ȼɟɡɭɫɥɨɜɧɨ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɧɟɲɧɢɟ ɛɢɛ-
ɥɢɨɬɟɤɢ, ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-
ɧɢɹ C, ɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɷɬɨɦ ɜɨɡɧɢɤɚɟɬ ɤɪɚɣɧɟ 
ɪɟɞɤɨ. ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟ, ɱɬɨ ɦɨɠɧɨ ɧɚɩɢɫɚɬɶ ɧɚ 
ɹɡɵɤɟ C, ɜ ɫɪɟɞɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ CШDОSвЬ 
ɦɨɠɧɨ ɧɚɩɢɫɚɬɶ ɧɚ ɹɡɵɤɟ ST, ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɦɟɬɨ-
ɞɨɥɨɝɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɋɪɟɞɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-
ɧɢɹ CШDОSвЬ ɢɦɟɟɬ ɜɫɬɪɨɟɧɧɵɣ ɤɨɦɩɢɥɹɬɨɪ ɢ ɝɟ-
ɧɟɪɚɬɨɪɵ ɦɚɲɢɧɧɨɝɨ ɤɨɞɚ ɞɥɹ ɜɫɟɯ ɩɨɩɭɥɹɪɧɵɯ 
ɫɟɦɟɣɫɬɜ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ. 

Ɋɟɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦɚ ɩɪɨɝɪɚɦɦɵ, ɞɥɹ ɢɞɟɧ-
ɬɢɮɢɤɚɬɨɪɚ, ɧɚ ɉɅɄ ɫ ɩɨɦɨɳɶɸ ɹɡɵɤɚ ST ɨɤɚɡɚ-
ɥɨɫɶ ɫɥɨɠɧɨɣ ɡɚɞɚɱɟɣ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɹɡɵɤ ST 
ɢɦɟɟɬ ɨɝɪɚɧɢɱɟɧɧɵɣ ɧɚɛɨɪ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɮɭɧɤ-
ɰɢɣ, ɚ ɢɦɟɧɧɨ ɫ ɧɢɦɢ ɩɨ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɩɪɢɯɨɞɢɬ-
ɫɹ ɪɚɛɨɬɚɬɶ. Ⱥɞɚɩɬɚɰɢɹ ɫɥɨɠɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɮɭɧɤɰɢɣ ɜ ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɨɠ-
ɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ, ɧɨ ɧɚ ɷɬɨ ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɛɨɥɶ-
ɲɚɹ ɱɚɫɬɶ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. 

Ƚɥɚɜɧɚɹ ɷɤɪɚɧɧɚɹ ɮɨɪɦɚ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜ-
ɥɹɟɬ ɫɨɛɨɣ ɫɥɟɞɭɸɳɢɣ ɜɢɞ (ɪɢɫ. 1): 

 
Ɋɢɫ. 1. ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ 

 
ɇɚ ɝɥɚɜɧɨɣ ɷɤɪɚɧɧɨɣ ɮɨɪɦɟ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɜɵɛɨɪɚ ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ, ɜɜɨɞɚ ɤɨɷɮɮɢɰɢ-
ɟɧɬɨɜ, ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ ɩɨɥɭɱɚɟɦɨɝɨ ɝɪɚɮɢɤɚ. ȼ 
ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɫɭɳɟ-
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ɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɢɧɬɟɪɮɟɣɫɚ ɢɡ ɱɢɫɥɚ 
ɩɨɞɤɥɸɱɚɟɦɵɯ. ȼɜɨɞ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɜ ɞɚɥɶɧɟɣ-
ɲɟɦ, ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɬɨɥɶɤɨ ɞɥɹ ɧɚɝɥɹɞɧɨ-
ɫɬɢ ɩɨɥɭɱɚɟɦɵɯ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ. ɉɪɢ 
ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ» ɩɨɥɭɱɚɟɦ 
ɝɪɚɮɢɤ ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ. 

ɇɚ ɪɢɫɭɧɤɟ β ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɪɟɚɥɢɡɚɰɢɢ 
ɱɚɫɬɢ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɧɚ ɉɅɄ 
ɋɉβ07 ɮɢɪɦɵ Ɉȼȿɇ. 

 
Ɋɢɫ. β. ɉɪɢɦɟɪ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɉɅɄ ɮɭɧɤɰɢɢ ɩɨ-
ɫɬɪɨɟɧɢɹ ɩɟɪɟɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨ ɩɟɪɟɞɚ-

ɬɨɱɧɨɣ ɮɭɧɤɰɢɢ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɚɥɝɨɪɢɬɦ 

ɧɚɯɨɠɞɟɧɢɹ ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ ɫɢɫɬɟɦɵ ɩɨ 
ɩɨɥɭɱɟɧɧɨɣ ɩɟɪɟɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. ɂɦɟɟɬɫɹ 
ɬɚɤɠɟ ɩɪɨɝɪɚɦɦɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɜ ɫɬɪɭɤɬɭɪɟ ɩɟɪ-

ɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. ɇɚ ɟɟ ɨɫɧɨɜɟ ɫɨɡɞɚɟɬɫɹ 
ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɚɩɩɚɪɚɬɧɨɣ ɫɪɟɞɵ. 
Ɉɱɟɪɟɞɧɵɟ ɲɚɝɢ – ɫɨɡɞɚɧɢɟ ɦɨɞɭɥɟɣ, ɧɚɩɪɚɜɥɟɧ-
ɧɵɯ ɧɚ ɭɦɟɧɶɲɟɧɢɟ ɨɲɢɛɤɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɭɦɟɧɶɲɟɧɢɟ ɩɨɦɟɯ. Ɉɫɧɨɜɨɣ ɨɫɬɚɸɬɫɹ 
ɚɥɝɨɪɢɬɦɵ, ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ ɤɨɦ-
ɩɶɸɬɟɪɟ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɋɟɲɟɧɚ ɡɚɞɚɱɚ ɩɨ ɜɵɛɨɪɭ ɚɩɩɚɪɚɬɧɨɣ ɩɥɚɬ-

ɮɨɪɦɵ ɭɫɬɪɨɣɫɬɜɚ – ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ. ɉɪɨɝɪɚɦɦ-
ɧɚɹ ɫɪɟɞɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ. Ɋɟɚɥɢ-
ɡɨɜɚɧ ɦɨɞɭɥɶ ɩɨɫɬɪɨɟɧɢɹ ɩɟɪɟɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ ɩɨ ɡɚɞɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɟɪɟɞɚɬɨɱɧɨɣ 
ɮɭɧɤɰɢɢ ɜɩɥɨɬɶ ɞɨ γ ɩɨɪɹɞɤɚ. 
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Introduction 
As it usually, a problem of investment less 

money resources in more perspective projects is 
widely distributed between companies which are 
concerned in investigating and adopting new inno-
vative ideas into life.  

Upgrading of already existed systems is also 
one of the most significant things. Some companies 
at all times provide different scholarships and re-
wards for new decisions in their area of interests. 

The oil and gas industry faces increasingly dif-
ficult challenges related to hydrate deposits in pipe-
lines as hydrates often form at inaccessible loca-
tions. Pressure and temperature conditions favoura-
ble for gas hydrate formation are commonly en-
countered during winter in onshore and in shallow 
water offshore fields, and regularly in deepwater 
fields offshore. Hydrates can not only form in trans-
fer lines and tiebacks, but they can also form across 

gas expansion valves (rapid cooling) and during 
drilling following a gas kick. One of the problems 
other than blockage is the movement of the hydrate 
plugs in the pipeline at high velocity which can 
cause rupture in the pipeline. Any blockage in an 
oil/gas pipeline due to hydrate is a serious threat to 
the economic and cost effective strategy and also 
personnel safety. 

 
The usage of methanol 
However, thermodynamic inhibitor (methanol 

or glycols) injection is probably the most popular 
technique in preventing gas hydrate blockage. The 
amount of required inhibitor is usually measured in 
the laboratory or predicted using thermodynamic 
models for the specific fluid composition, water-cut 
and worst operating conditions.  

The loss of inhibitor to the hydrocarbon phases 
and a safety factor should be considered in deter-


