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ɫɟɪɜɟɪɟ ɡɚɩɭɳɟɧ ɜɟɛ-ɫɟɪɜɢɫ ɢ ɦɨɞɭɥɶ ɝɟɧɟɪɚɰɢɢ 
ɡɧɚɱɟɧɢɣ. ȼɟɛ-ɫɟɪɜɢɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟ-
ɧɢɹ ɦɨɞɭɥɟɦ ɝɟɧɟɪɚɰɢɢ ɡɧɚɱɟɧɢɣ ɱɟɪɟɡ ɢɧɬɟɪɧɟɬ. 
Ɇɨɞɭɥɶ ɝɟɧɟɪɚɰɢɢ ɡɧɚɱɟɧɢɣ ɧɚɫɬɪɨɟɧ ɧɚ ɪɚɛɨɬɭ ɫɨ 
SCADA-ɫɢɫɬɟɦɨɣ ɢ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɭɤɚɡɚɧɢɣ ɨɬ 
ɜɟɛ-ɫɟɪɜɢɫɚ, ɧɚɱɢɧɚɟɬ ɷɦɭɥɹɰɢɸ ɫ ɡɚɞɚɧɧɵɦɢ ɩɚ-
ɪɚɦɟɬɪɚɦɢ. Ɇɨɞɭɥɶ SCADA-ɫɢɫɬɟɦɵ – Historian-
ɫɟɜɟɪ ɩɪɢɧɢɦɚɟɬ ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɟ ɬɟɫɬɨɜɵɟ ɞɚɧ-
ɧɵɟ ɢ ɪɟɝɢɫɬɪɢɪɭɟɬ ɢɡɦɟɧɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɬɟɝɨɜ ɜ ɫɜɨɟɣ ɛɚɡɟ ɞɚɧɧɵɯ. 

Ɂɧɚɱɟɧɢɹ ɫɨ SCADA-ɫɢɫɬɟɦɵ ɢɡɜɥɟɤɚɸɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ 
ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ – τPC HDA. Ⱦɚɧɧɵɣ ɩɪɨɬɨɤɨɥ 
ɹɜɥɹɟɬɫɹ ɞɟ-ɮɚɤɬɨ ɫɬɚɧɞɚɪɬɨɦ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɢɫɬɨɪɢɱɟɫɤɢɦ ɞɚɧɧɵɦ. 

εКЭЫТФШЧ τPC HDA ɫɟɜɟɪ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɧɚ ɩɟ-
ɪɟɞɚɱɭ ɧɟɨɛɯɨɞɢɦɵɯ ɬɟɝɨɜ (ɫɩɢɫɤɚ ɩɚɪɚɦɟɬɪɨɜ) ɫ 
Historian-ɫɟɪɜɟɪɚ SCADA-ɫɢɫɬɟɦɵ. Ɂɚɬɟɦ ɫ ɩɨɦɨ-
ɳɶɸ ɢɧɫɬɪɭɦɟɧɬɚ PОЭЫШDAS ɞɚɧɧɵɟ ɢɡɜɥɟɤɚɸɬɫɹ 
ɢɡ SCADA-ɫɢɫɬɟɦɵ ɱɟɪɟɡ ɧɚɫɬɪɨɟɧɧɵɣ τPC HDA 
ɫɟɪɜɟɪ, ɩɟɪɟɜɨɞɹɬɫɹ ɜ ɮɨɪɦɚɬ ɫɨɨɛɳɟɧɢɣ ɫɬɚɧɞɚɪ-
ɬɚ АITSεδ ɢ ɩɟɪɟɞɚɸɬɫɹ ɱɟɪɟɡ ɢɧɬɟɪɧɟɬ ɧɚ 
WITSML-ɫɟɪɜɟɪ. 

WITSML-ɫɟɪɜɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɛ-
ɩɪɢɥɨɠɟɧɢɟ, ɢɦɟɸɳɢɟ ɨɛɳɟɞɨɫɬɭɩɧɵɣ ɢɧɬɟɪɧɟɬ 
ɚɞɪɟɫ ɢ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɜɟɛ-
ɫɥɭɠɛ. ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɨ 
ɛɭɪɟɧɢɢ ɫ ɤɨɧɬɪɨɥɥɟɪɨɜ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɩɪɨɰɟɫɫ ɛɭɪɟɧɢɹ, ɯɪɚɧɟɧɢɹ ɢ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɫɬɨɪɨɧɧɢɦ ɩɪɢɥɨɠɟɧɢɹɦ 
(ɧɚɩɪɢɦɟɪ ɤɨɦɩɥɟɤɫɚɦ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢɯ 
ɦɨɞɟɥɟɣ ɦɟɫɬɨɪɨɠɞɟɧɢɹ) ɜ ɮɨɪɦɚɬɟ АITSεδ. Ɍɚɤ 
ɤɚɤ ɫɩɟɰɢɮɢɤɚɰɢɢ АITSεδ-ɫɟɜɟɪɚ ɢ ɢɧɬɟɪɮɟɣɫɚ 
ɞɨɫɬɭɩɚ ɤ ɧɟɦɭ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɵ ɢ ɨɛɳɟɞɨɫɬɭɩ-
ɧɵ, ɫɬɨɪɨɧɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɪɟɚ-
ɥɢɡɚɰɢɸ ɦɟɬɨɞɨɜ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɮɭɧɤɰɢɹɦ 
WITSML-ɫɟɜɟɪɚ, ɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-
ɧɨɟ ɨɛɪɚɳɟɧɢɟ ɤ ɧɢɦ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɨɪɨɧɧɟ-
ɝɨ ɉɈ. 

 

Ɂɚɤɥɸɱɟɧɢɟ 
ɋɬɚɧɞɚɪɬɵ АITSεδ, PRτDεδ ɢ RESQεδ 

ɫɬɚɧɨɜɹɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɩɪɨɟɤɬɨɜ ɩɨ ɢɧ-
ɮɨɪɦɚɬɢɡɚɰɢɢ «ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɣ», ɞɚ ɢ ɧɚ ɨɛɵɱɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɨɧɢ ɩɨ-
ɫɬɟɩɟɧɧɨ ɛɭɞɭɬ ɜɵɬɟɫɧɹɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɜ ɫɜɹɡɢ 
ɫ ɪɚɡɜɢɬɢɟɦ ɫɢɫɬɟɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɉɫɧɨɜɧɨɟ 
ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɧɚ ɨɫɧɨɜɟ 
ɞɚɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ – ɷɬɨ ɭɧɢɮɢɤɚɰɢɹ ɞɨɫɬɭɩɚ ɤ 
ɦɨɞɟɥɢɪɭɸɳɢɦ, ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɢ ɞɪ. ɩɪɨɝɪɚɦɦ-
ɧɵɦ ɪɟɫɭɪɫɚɦ. ȼ Ɋɨɫɫɢɢ ɞɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɤɚ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɡɚɱɚɬɨɱɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ⱦɟɥɚɸɬɫɹ 
ɩɨɩɵɬɤɢ ɪɟɚɥɢɡɨɜɚɬɶ ɧɚɰɢɨɧɚɥɶɧɵɣ ɫɬɚɧɞɚɪɬ Д4Ж 
ɧɚ ɢɯ ɨɫɧɨɜɟ, ɧɨ ɩɨɤɚ ɪɟɚɥɶɧɵɯ ɲɚɝɨɜ ɧɟ ɜɢɞɧɨ. 
Ⱦɚ ɢ ɩɪɟɞɥɨɠɟɧɢɣ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ ɧɟ ɬɚɤ ɭɠ 
ɦɧɨɝɨ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. Ɉɩɬɢɦɢɡɚɰɢɹ ɞɨɛɵɱɢ ɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ 

ɫɤɜɚɠɢɧɵ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭ-
ɩɚμ 
http://www.weatherford.ru/ru/service/production/53, 
ɫɜɨɛɨɞɧɵɣ 

β. Ɉɩɬɨɜɨɥɨɤɨɧɧɵɟ ɞɚɬɱɢɤɢ ɜ ɛɭɪɟɧɢɢ Дɗɥɟɤ-
ɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://stud24.ru/geology/optovolokonnye-datchiki-v-
burenii/476130-1811034-ЩКРОβ.СЭЦХ, ɫɜɨɛɨɞɧɵɣ 

γ. ɉɨɪɬɚɥ EЧОЫРТЬЭТМЬ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. - 
Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ СЭЭЩμ//ааа.ОЧОЫРТЬЭТМЬ.ШЫР/, ɫɜɛɨɞ-
ɧɵɣ 

4. Ɋɨɫɫɢɣɫɤɚɹ ɫɢɫɬɟɦɚ ɫɨɝɥɚɫɨɜɚɧɧɨɝɨ ɨɛɦɟɧɚ 
ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɞɚɧɧɵɦɢ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟ-
ɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://www.slideshare.net/SergeyGumerov/ss-
β1174γ05, ɫɜɨɛɨɞɧɵɣ 

5. ɉɪɨɦɵɲɥɟɧɧɵɟ ɫɬɚɧɞɚɪɬɵ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ 
ɩɨ ɛɭɪɟɧɢɸ ɢ ɡɚɤɚɧɱɢɜɚɧɢɸ ɫɤɜɚɠɢɧ Дɗɥɟɤɬɪɨɧ-
ɧɵɣ ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
http://www.energistics.org/Assets/witsmlflyerrussian.
ЩНП, ɫɜɛɨɞɧɵɣ. 
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ȼɜɟɞɟɧɢɟ 
Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɜ ɧɚɲɟɣ ɠɢɡɧɢ ɡɚɧɢɦɚɟɬ ɨɱɟɧɶ 

ɛɨɥɶɲɭɸ ɪɨɥɶ. ɉɨɦɨɝɚɟɬ ɱɟɥɨɜɟɤɭ, ɩɨɡɜɨɥɹɟɬ ɩɨ-
ɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɨɛɟɡɨɩɚɫɢɬɶ ɩɪɢ ɜɵ-
ɩɨɥɧɟɧɢɢ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɪɚɛɨɬ. ȼ ɜɨɟɧɧɵɯ 
ɰɟɥɹɯ ɫɨɯɪɚɧɢɬɶ ɠɢɡɧɶ, ɨɛɥɟɝɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɡɚɞɚɧɢɹ. Ɍɚɤɠɟ ɢ ɜ ɛɵɬɭ ɩɨɦɨɱɶ ɱɟɥɨɜɟɤɭ ɜ ɭɛɨɪ-
ɤɟ, ɞɥɹ ɪɚɡɜɥɟɱɟɧɢɹ ɢ ɞɪɭɝɢɯ ɰɟɥɟɣ. ȼ ɚɜɬɨɦɚɬɢɡɢ-
ɪɨɜɚɧɧɵɯ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɬɪɟɛɭɟɬɫɹ 

ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɪɢɟɧɬɚɰɢɢ ɪɨɛɨɬɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
ɋɭɳɟɫɬɜɭɸɬ ɭɠɟ ɝɨɬɨɜɵɟ ɪɟɲɟɧɢɹ, ɧɨ ɢ ɭ ɧɢɯ 
ɟɫɬɶ ɧɟɞɨɫɬɚɬɤɢ. ȼɨɡɦɨɠɧɚ ɭɫɬɚɧɨɜɤɚ ɭɥɶɬɪɚɡɜɭ-
ɤɨɜɵɯ ɞɚɬɱɢɤɨɜ ɜɨɤɪɭɝ ɪɨɛɨɬɚ, ɤɚɤ ɷɬɨ ɪɟɚɥɢɡɨɜɚ-
ɧɨ ɜ ɪɨɛɨɬɚɯ-ɩɵɥɟɫɨɫɚɯ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɵɯ ɜ 
ɛɵɬɭ. Ɍɚɤɠɟ ɨɞɧɨ ɢɡ ɪɟɲɟɧɢɣ ɷɬɨ ɤɪɟɩɥɟɧɢɹ ɭɥɶ-
ɬɪɚɡɜɭɤɨɜɨɝɨ ɞɚɬɱɢɤɚ ɤ ɫɟɪɜɨɩɪɢɜɨɞɭ ɞɥɹ ɚɧɚɥɢɡɚ 
ɨɞɧɢɦ ɞɚɬɱɢɤɨɦ ɫɪɚɡɭ ɛɨɥɶɲɨɣ ɬɟɪɪɢɬɨɪɢɢ ɜɨ-
ɤɪɭɝ ɫɟɛɹ. 
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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɚɧ ɪɚɞɚɪ ɧɚ ɨɫ-
ɧɨɜɟ ɂɄ ɞɚɥɶɧɨɦɟɪɚ SHARP GP2Y0A0β (ɪɢɫ. 1). 
ȼɨ ɩɟɪɜɵɯ ɟɝɨ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɟɪɟɞ ɍɁ ɞɚɥɶɧɨɦɟ-
ɪɨɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɥɭɱ ɞɨ ɨɛɴɟɤɬɚ ɪɚɫ-
ɩɪɨɫɬɪɚɧɹɬɫɹ ɜ ɜɢɞɟ ɨɛɪɚɬɧɨɝɨ ɤɨɧɭɫɚ, ɱɬɨ ɩɨɡɜɨ-
ɥɹɟɬ ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɚɯɨɠɞɟɧɢɹ ɢ ɮɨɪɦɭ ɩɪɟɞ-
ɦɟɬɚ. ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ ɞɚɥɶɧɨɦɟɪ ɩɨɡɜɨɥɹɟɬ ɩɪɨɫɬɨ 
ɨɩɪɟɞɟɥɢɬɶ ɧɚɥɢɱɢɟ ɨɛɴɟɤɬɚ ɧɚ ɤɚɤɨɦ-ɥɢɛɨ ɪɚɫ-
ɫɬɨɹɧɢɢ, ɬɚɤ ɤɚɤ ɱɟɦ ɛɨɥɶɲɟ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤ-
ɬɚ, ɬɟɦ ɲɢɪɟ ɤɨɧɭɫ ɢɦɩɭɥɶɫɚ. ȼɫɟ ɷɬɨ ɧɟ ɞɚɟɬ ɢɫ-
ɱɟɪɩɵɜɚɸɳɟɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɦɟɫɬɧɨɫɬɢ, ɚ ɬɨɥɶɤɨ 
ɜ ɨɛɳɢɯ ɱɟɪɬɚɯ. 
 

Ɋɚɛɨɬɚ ɂɄ ɞɚɥɶɧɨɦɟɪɚ 

 
Ɋɢɫ. 1. ɂɄ ɞɚɥɶɧɨɦɟɪ SHARP GPβВ0A0β 

 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ ɫɟɧɫɨɪɵ ɨɩɪɟɞɟɥɹɸɬ 

ɩɪɢ ɩɨɦɨɳɢ ɬɪɢɚɧɝɭɥɹɰɢɢ (ɪɢɫ. 2). ɂɦɩɭɥɶɫ ɫɜɟɬɚ 
(ɜ ɂɄ ɞɢɚɩɚɡɨɧɟμ ɞɥɢɧɚ ɜɨɥɧɵ κ50ɧɦ ± 70ɧɦ), ɢɡ-
ɥɭɱɚɟɬɫɹ ɢ ɨɬɪɚɠɚɟɬɫɹ ɨɛɪɚɬɧɨ ɨɬ ɩɪɟɩɹɬɫɬɜɢɹ 
(ɢɥɢ ɧɟ ɨɬɪɚɠɚɟɬɫɹ). 

ɍɝɨɥ ɩɚɞɟɧɢɹ ɜɨɡɜɪɚɳɚɟɦɨɝɨ ɫɜɟɬɨɜɨɝɨ ɥɭɱɚ 
ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɨɬɪɚɠɚɸɳɟɝɨ ɨɛɴɟɤɬɚ. 

Ɍɪɢɚɧɝɭɥɹɰɢɹ ɪɚɛɨɬɚɟɬ ɩɭɬɺɦ ɨɛɧɚɪɭɠɟɧɢɹ 
ɷɬɨɝɨ ɨɬɪɚɠɺɧɧɨɝɨ ɥɭɱɚ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɭɝɥɚ ɨɬɪɚ-
ɠɟɧɢɹ, ɢɡ ɤɨɬɨɪɨɝɨ ɭɠɟ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɨ 
ɪɚɫɫɬɨɹɧɢɟ. 

 
Ɋɢɫ. β. ɋɯɟɦɚ ɪɚɛɨɬɵ ɂɄ ɞɚɥɶɧɨɦɟɪɚ 

 
Ⱦɚɬɱɢɤ ɢɦɟɟɬ ɫɩɟɰɢɚɥɶɧɵɣ ɂɄ-ɨɛɴɟɤɬɢɜ, ɤɨ-

ɬɨɪɵɣ ɩɪɢɧɢɦɚɟɬ ɨɬɪɚɠɺɧɧɵɣ ɂɄ-ɥɭɱ ɧɚ ɫɩɟɰɢ-
ɚɥɶɧɭɸ ɉɁɋ-ɦɚɬɪɢɰɭ (CCD КЫЫКв). ɇɚ ɨɫɧɨɜɟ ɞɚɧ-
ɧɵɯ ɉɁɋ-ɦɚɬɪɢɰɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɝɨɥ ɨɬɪɚɠɟɧɢɹ, 
ɤɨɬɨɪɵɣ ɡɚɬɟɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɫɱɟɬɚ ɞɚɥɶɧɨ-
ɫɬɢ. ɍɝɨɥ ɩɚɞɟɧɢɹ ɥɭɱɚ ɧɚ ɦɚɬɪɢɰɭ ɜ ɩɟɪɜɨɦ ɫɥɭ-
ɱɚɟ ɦɟɧɶɲɟ (Įξȕ), ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶ-

ɧɨ ɦɟɧɶɲɟ ɢ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɨɛɴɟɤɬɚ. ɋɨɨɬɜɟɬɫɬɜɭ-
ɸɳɟɟ ɡɧɚɱɟɧɢɟ ɞɚɥɶɧɨɫɬɢ ɩɨɞɚɺɬɫɹ ɧɚ ɚɧɚɥɨɝɨɜɵɣ 
ɜɵɯɨɞ ɫɟɧɫɨɪɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɫɱɢɬɚɧɨ 
ɧɚɲɢɦ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɦ.  

Ɂɚɜɢɫɢɦɨɫɬɶ ɞɢɫɬɚɧɰɢɢ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞ-
ɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

 
Ɋɢɫ. γ. Ɂɚɜɢɫɢɦɨɫɬɢ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɞɢɫɬɚɧɰɢɢ ɞɨ 

ɨɛɴɟɤɬɚ 
 

ɍɫɬɪɨɣɫɬɜɨ ɪɚɞɚɪɚ 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɪɚɞɚɪɚ ɩɨɞɨɛɪɚɧɚ ɷɥɟɦɟɧɬɧɚɹ 

ɛɚɡɚ ɢ ɦɚɬɟɪɢɚɥɵμ 
1. ɂɄ ɞɚɥɶɧɨɦɟɪ SHARP GP2Y0A02. 
2. Ɍɟɤɫɬɨɥɢɬ. 
3. ɉɥɚɬɚ ɧɚ AVR ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɟ 

Arduino UNO. 
4. Ɋɟɞɭɤɬɨɪ ɫ DC ɞɜɢɝɚɬɟɥɟɦ. 
5. Ɉɩɬɨɩɚɪɚ KTIR0411S. 
6. ɋɬɚɛɢɥɢɡɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ. 
7. Ʉɨɧɞɟɧɫɚɬɨɪ. 
8. Ɋɟɡɢɫɬɨɪ. 
9. Ȼɚɬɚɪɟɹ ɩɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɹ ɢ ɆɄ. 
10. ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ. 

 
Ɋɢɫ. 4. Ɋɟɞɭɤɬɨɪ ɫ DC ɞɜɢɝɚɬɟɥɟɦ 

 
Ɋɢɫ. 5. Ɉɩɬɨɩɚɪɚ KTIR0411S 

 
ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɪɚɞɚɪɚ 
Ⱦɜɢɝɚɬɟɥɶ ɱɟɪɟɡ ɪɟɞɭɤɬɨɪ ɜɪɚɳɚɟɬ ɂɄ ɞɚɥɶɧɨ-

ɦɟɪ. Ɋɟɞɭɤɬɨɪ ɩɨɞɨɛɪɚɧ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɜɪɚɳɟɧɢɟ ɛɵɥɨ ɛɵɫɬɪɵɦ ɢ ɧɟ ɛɵɥɨ ɩɨɬɟɪɢ ɞɚɧ-



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 
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ɧɵɯ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɩɬɢ-
ɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 1,5 ɨɛɨɪɨɬɨɜ ɜ 
ɫɟɤɭɧɞɭ (ɪɢɫ. 4). ɉɨɫɬɨɹɧɧɭɸ ɫɤɨɪɨɫɬɶ ɨɛɟɫɩɟɱɢ-
ɜɚɟɬ ɫɬɚɛɢɥɢɡɚɬɨɪ ɧɚɩɪɹɠɟɧɢɟ. Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧ-
ɧɵɯ ɢ ɩɢɬɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɤɨɥɶɡɹɳɢɣ ɤɨɧɬɚɤɬ. 
Ɋɟɚɥɢɡɨɜɚɧ ɨɧ ɫ ɩɨɦɨɳɶɸ ɤɪɭɝɥɨɣ ɩɥɚɫɬɢɧɵ ɢɡ 
ɬɟɤɫɬɨɥɢɬɚ ɫ ɞɜɭɦɹ ɞɨɪɨɠɤɚɦɢ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ 
ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɩɨɞ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ, ɞɪɭɝɚɹ – ɩɨɞ 
«ɡɟɦɥɸ». Ɉɫɶ ɫɥɭɠɢɬ ɞɥɹ ɩɢɬɚɧɢɹ ɂɄ ɞɚɥɶɧɨɦɟɪɚ. 
Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɹɜɥɹɟɬɫɹ ɦɨɞɟɪɧɢɡɚɰɢɟɣ ɫɟ-
ɪɢɣɧɨɝɨ ɩɨɬɟɧɰɢɨɦɟɬɪɚ. ɇɚ ɤɚɠɞɨɦ ɨɛɨɪɨɬɟ ɬɨɱɤɚ 
ɨɬɫɱɟɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɧɨɜɶ. ɇɚ ɤɚɠɞɨɦ ɨɛɨɪɨɬɟ 
ɞɚɬɱɢɤɚ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɜɵɫɬɭɩɚ ɱɟɪɟɡ ɨɬɜɟɪ-
ɫɬɢɟ ɨɩɬɨɩɚɪɵ ɜɵɡɵɜɚɟɬɫɹ ɚɩɩɚɪɚɬɧɨɟ ɩɪɟɪɵɜɚ-
ɧɢɟ. ȼɵɜɨɞ ɞɚɧɧɵɯ ɧɚ ɦɨɧɢɬɨɪ ɉɄ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɫɪɟɞɵ Processing (ɪɢɫ. 6). Ɋɚɞɢɭɫ ɢɡɦɟ-
ɪɟɧɢɹ ɫ β0 ɞɨ 150 ɫɦ (ɫɨɝɥɚɫɧɨ ɡɚɹɜɥɟɧɧɨɦɭ ɜ ɞɨ-
ɤɭɦɟɧɬɚɰɢɢ ɞɚɬɱɢɤɚ). 

 
Ɋɢɫ. 6. ȼɵɜɨɞ ɞɚɧɧɵɯ ɨ ɦɟɫɬɧɨɫɬɢ 

 

Ɂɚɤɥɸɱɟɧɢɟ 
Ɋɚɞɚɪ ɢɦɟɟɬ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ β0-150ɫɦ, ɱɬɨ 

ɹɜɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɩɥɨɯɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɜ 
ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ ɩɪɢɛɨɪɚɦɢ, ɢɫɩɨɥɶɡɭɟɦɵɦɢ 
ɞɥɹ ɪɟɲɟɧɢɹ ɚɧɚɥɨɝɢɱɧɵɯ ɡɚɞɚɱ, ɜ ɬɨɦ ɠɟ ɰɟɧɨɜɨɦ 
ɞɢɚɩɚɡɨɧɟ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶ-
ɧɨ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɫɤɚɧɢɪɨɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɳɚɹ 
ɫɜɨɟɜɪɟɦɟɧɧɨ ɩɨɥɭɱɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɪɨɛɨɬɨɦ ɨ 
ɩɪɟɩɹɬɫɬɜɢɹɯ. 

Ɍɚɤɠɟ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɭɞɚ-
ɥɨɫɶ ɫɨɤɪɚɬɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɞɚɬɱɢɤɨɜ ɞɨ ɨɞɧɨɝɨ, 
ɱɬɨ ɜɵɝɨɞɧɨ ɜ ɮɢɧɚɧɫɨɜɨɦ ɩɥɚɧɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɝɚɪɚɧɬɢɪɭɟɬɫɹ ɬɨɱɧɨɫɬɶ ɢ ɚɤɬɭɚɥɶɧɨɫɬɶ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɩɨɥɨɠɟɧɢɹ ɩɪɟɞɦɟɬɚ, ɞɚɠɟ ɧɟ ɩɪɟɞɫɬɚɜɥɹɸ-
ɳɚɹ ɩɨɦɟɯɢ ɯɨɞɭ ɩɥɚɬɮɨɪɦɵ. 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɦɟ-
ɫɬɨ ɫɤɨɥɶɡɹɳɟɝɨ ɤɨɧɬɚɤɬɚ ɩɨɞɲɢɩɧɢɤɢ, ɱɬɨ ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ ɩɨɜɵɫɢɬ ɪɟɫɭɪɫ ɪɚɛɨɬɵ ɢ ɭɦɟɧɶɲɢɬ ɩɨɦɟ-
ɯɢ ɜ ɩɟɪɟɞɚɜɚɟɦɨɦ ɫɢɝɧɚɥɟ ɨɬ ɪɚɞɚɪɚ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. ɗɥɟɤɬɪɨɧɧɚɹ ɷɧɰɢɤɥɨɩɟɞɢɹ Дɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫЖ. URδμ СЭЭЩμ//ЫЮ.аТФТЩОНТК.ШЫР Ɋɟɠɢɦ ɞɨɫɬɭ-
ɩɚμ ɫɜɨɛɨɞɧɵɣ (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹμ 01.10.β01γ). 

2. Ȼɥɨɝμ AЫНЮТЧШ ɢ ɩɪɨɟɤɬɵ Дɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫЖ. URδμ СЭЭЩμ//ЫШЛШМЫКПЭ.ЫЮ/ Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
ɫɜɨɛɨɞɧɵɣ (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹμ 10.01.β01γ) 

3. Brian W. Evans. Arduino Programming 
Notebook.- Publeshed: First Edition August 2007. 

4. Ȼɥɨɝμ AЫНЮТЧШ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. 
URL: http://arduino.ru/ Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ ɫɜɨɛɨɞɧɵɣ 
(ɞɚɬɚ ɨɛɪɚɳɟɧɢɹμ 1κ.0λ.β01γ). 

5. ɍɢɥɥɢ ɋɨɦɦɟɪ. ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɦɢɤ-
ɪɨɤɨɧɬɪɨɥɥɟɪɧɵɯ ɩɥɚɬ AЫНЮТЧШ/FЫООНЮТЧШ. – 
ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, β01β. – β56ɫ. 
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GPRS SHIELD ɂ AVR ɆɂɄɊɈɄɈɇɌɊɈɅɅȿɊȺ 
ɑɟɪɧɵɯ Ⱥ.Ⱥ. 

Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
6γ4050, Ɋɨɫɫɢɹ, ɝ. Ɍɨɦɫɤ, ɩɪ-ɬ Ʌɟɧɢɧɚ, γ0 

E-mail: russk1j@mail.ru 
 

ȼɜɟɞɟɧɢɟ 
ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ, ɧɚ ɩɪɨɢɡɜɨɞ-

ɫɬɜɟ, ɜ ɜɨɟɧɧɨɣ ɫɮɟɪɟ ɚɜɬɨɦɚɬɢɡɚɰɢɹ М ɤɚɠɞɵɦ 
ɞɧɺɦ ɩɪɢɨɛɪɟɬɚɟɬ ɜɫɸ ɛɨɥɶɲɭɸ ɪɨɥɶ. ɍɫɬɪɨɣɫɬɜɚ 
ɫɬɚɧɨɜɹɬɫɹ ɛɨɥɟɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɢ ɦɢɧɢɚɬɸɪ-
ɧɵɦɢ. ɉɨ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɤɥɸɱɚɟɬɫɹ ɱɟɥɨɜɟɱɟɫɤɢɣ 
ɮɚɤɬɨɪ ɞɥɹ ɛɨɥɶɲɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ 
ɧɚɞɟɠɧɨɫɬɢ. Ɋɟɚɥɢɡɚɰɢɹ ɨɯɪɚɧɵ ɨɛɴɟɤɬɚ ɩɪɟɞɭ-
ɫɦɚɬɪɢɜɚɟɬ, ɱɬɨ ɡɚɳɢɬɚ ɛɭɞɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨ-
ɦɟɳɟɧɢɟ ɢɥɢ ɞɚɠɟ ɧɟɫɤɨɥɶɤɨ, ɩɪɢɱɟɦ ɨɞɧɨɜɪɟ-
ɦɟɧɧɨ ɫɥɟɞɢɬɶ ɡɚ ɫɢɬɭɚɰɢɟɣ ɜɨ ɜɫɟɯ ɦɟɫɬɚɯ. ȼɨɡ-
ɦɨɠɧɨ ɷɬɨ ɛɨɥɶɲɚɹ ɬɟɪɪɢɬɨɪɢɹ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢɫɤɥɸɱɚɟɬɫɹ ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤ-
ɬɨɪ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɨɡɦɨɠɧɵ ɨɲɢɛɤɢ ɨɯɪɚɧɧɢɤɚ, 
ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɢɧɫɬɪɭɤɰɢɣ. GSM ɫɢɝɧɚɥɢɡɚɰɢɢ 
ɩɪɢɦɟɧɢɦɵ ɤɚɤ ɞɥɹ ɨɯɪɚɧɵ ɩɨɦɟɳɟɧɢɣ, ɬɚɤ ɢ ɞɥɹ 
ɨɯɪɚɧɵ ɚɜɬɨɦɨɛɢɥɟɣ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɪɚɫ-

ɫɦɨɬɪɟɧɚ ɪɚɡɪɚɛɨɬɤɚ ɫɢɝɧɚɥɢɡɚɰɢɢ ɫ ɜɨɡɦɨɠɧɨ-
ɫɬɶɸ ɞɨɛɚɜɥɟɧɢɹ ɧɭɠɧɵɯ ɞɚɬɱɢɤɨɜ ɞɥɹ ɤɨɧɤɪɟɬ-
ɧɵɯ ɰɟɥɟɣ, ɱɬɨ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨ ɢ ɭɞɨɛɧɨ. 

 
ɋɛɨɪɤɚ ɫɢɝɧɚɥɢɡɚɰɢɢ 
ɗɬɨ ɚɤɬɭɚɥɶɧɚɹ ɩɪɨɛɥɟɦɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

(ɡɚɳɢɬɚ ɫɜɨɟɝɨ ɢɦɭɳɟɫɬɜɚ ɨɬ ɨɝɪɚɛɥɟɧɢɹ, ɭɝɨɧɚ, 
ɧɚɩɚɞɟɧɢɹ). Ɇɧɨɠɟɫɬɜɨ ɪɟɲɟɧɢɣ ɭɠɟ ɩɪɟɞɫɬɚɜɥɟ-
ɧɨ ɧɚ ɪɵɧɤɟ. Ɋɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ, ɫɢɝɧɚ-
ɥɢɡɚɰɢɢ, ɨɯɪɚɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ. ɍ ɜɫɟɯ ɪɚɡɧɵɟ 
ɮɢɧɚɧɫɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ. Ɇɧɨɝɢɟ ɧɟ ɦɨɝɭɬ ɩɨɡ-
ɜɨɥɢɬɶ ɫɟɛɟ ɞɨɪɨɝɨɫɬɨɹɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɟɝɨ 
ɭɫɬɚɧɨɜɤɭ, ɚ ɬɚɤɠɟ ɩɥɚɬɭ ɭɫɥɭɝ ɨɯɪɚɧɧɵɯ ɩɪɟɞ-
ɩɪɢɹɬɢɣ. Ɉɫɨɛɟɧɧɨ ɟɫɥɢ ɷɬɨ ɤɚɫɚɟɬɫɹ ɧɟ ɤɜɚɪɬɢɪɵ, 
ɚ ɝɚɪɚɠɚ, ɞɚɱɢ ɢɥɢ ɦɚɲɢɧɵ ɢ ɬɪɟɛɭɟɬɫɹ ɨɛɟɡɨɩɚ-
ɫɢɬɶ ɫɜɨɟ ɢɦɭɳɟɫɬɜɨ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɮɢɧɚɧɫɨ-
ɜɵɦɢ ɡɚɬɪɚɬɚɦɢ. ɋɩɟɰɢɚɥɶɧɨ ɞɥɹ ɷɬɨɝɨ ɧɚɧɢɦɚɬɶ 
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