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Ɋɢɫ. β. Ɍɟɤɫɬɨɜɵɣ ɜɵɜɨɞ 

 
Ⱦɥɹ ɨɛɦɟɧɚ ɩɪɨɝɪɚɦɦɧɵɦɢ ɞɚɧɧɵɦɢ ɱɟɪɟɡ ɢɧ-

ɬɟɪɮɟɣɫ I2C ɜɡɹɬɚ ɛɢɛɥɢɨɬɟɤɚ Wire. ɇɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɵɣ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɫ ɞɪɚɣɜɟɪɨɦ ɞɢɫɩɥɟɹ ɢ 
ɞɚɬɱɢɤɨɦ ɨɫɭɳɟɫɬɜɹɥɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɮɭɧɤɰɢɣ 
int Wire.read(void) ɢ Wire.write(int value). 

Ɇɨɞɭɥɶ БЛОО SСТОХН ɪɚɛɨɬɚɟɬ ɧɚ ɨɫɧɨɜɟ ɫɬɟɤɚ 
ɩɪɨɬɨɤɨɥɨɜ ɫɜɹɡɢ ГТРBОО, ɢɫɩɨɥɶɡɭɸɳɢɯ ɧɟɛɨɥɶ-
ɲɢɟ, ɦɚɥɨɦɨɳɧɵɟ ɰɢɮɪɨɜɵɟ ɬɪɚɧɫɢɜɟɪɵ, ɩɪɟɞɧɚ-
ɡɧɚɱɟɧ ɞɥɹ ɪɚɞɢɨɱɚɫɬɨɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɝɞɟ ɧɟɨɛ-
ɯɨɞɢɦɚ ɞɥɢɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɨɬ ɛɚɬɚɪɟɟɤ ɢ ɛɟɡɨɩɚɫ-
ɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ ɫɟɬɢ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 
ɞɟɤɥɚɪɢɪɭɟɬ ɪɚɞɢɭɫ ɞɟɣɫɬɜɢɹ ɞɨ λ0ɦ ɧɚ ɨɬɤɪɵɬɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ ɞɨ γ0ɦ ɜ ɩɨɦɟɳɟɧɢɢ. Ⱦɥɹ ɨɛɦɟɧɚ 
ɞɚɧɧɵɦɢ ɫ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨ-
ɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ UART, ɧɚ ɩɥɚɬɟ Ar-
duino Uno ɞɨɫɬɭɩɟɧ ɱɟɪɟɡ ɜɵɜɨɞɵ 0 (RX – ɩɪɢɺɦ-
ɧɵɣ), ɢ 1 (TX – ɩɟɪɟɞɚɸɳɢɣ) ɢ ɜ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɨ 
ɭɦɨɥɱɚɧɢɸ ɦɨɞɭɥɶ ɪɚɛɨɬɚɟɬ ɫɨ ɫɤɨɪɨɫɬɶɸ λ600 
ɛɢɬ/ɫɟɤ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚ ɩɪɨɝɪɚɦɦɧɨɦ ɭɪɨɜɧɟ 
ɪɚɛɨɬɚ ɫ ɦɨɞɭɥɟɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɨɛɦɟɧɨɦ AT-
ɤɨɦɚɧɞɚɦɢ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɫ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɪɬɨɦ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ 
ɤɥɚɫɫɨɦ Serial, ɱɟɪɟɡ ɬɢɩɨɜɵɟ ɮɭɧɤɰɢɢ void Seri-
al.print(int value ) ɢ int Serial.read(void). 

ɍɩɪɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɢɩɨ-
ɜɨɣ ɫɬɪɭɤɬɭɪɨɣ ɫɤɟɬɱɟɣ Arduino: 

setup{ 
} 
loop{ 
} 

ȼ ɬɟɥɟ ɮɭɧɤɰɢɢ setup ɩɪɨɢɫɯɨɞɢɬ ɢɧɢɰɢɚɥɢɡɚ-
ɰɢɹ ɭɫɬɪɨɣɫɬɜɚ, ɬ.ɟ. ɧɚɫɬɪɨɣɤɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 

ɩɨɪɬɨɜ ɜɜɨɞɚ/ɜɵɜɨɞɚ, ɢɧɢɰɢɚɥɢɡɚɰɢɹ ɛɢɛɥɢɨɬɟɤ 
ɢɧɬɟɪɮɟɣɫɨɜ, ɜɤɥɸɱɟɧɢɟ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ 
ɞɢɫɩɥɟɹ ɢ ɦɨɞɭɥɹ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ. Ɏɭɧɤɰɢɹ 
ɜɵɩɨɥɧɹɟɬɫɹ ɨɞɢɧ ɪɚɡ ɩɪɢ ɡɚɩɭɫɤɟ. Ɏɭɧɤɰɢɹ loop 
ɜɵɩɨɥɧɹɟɬɫɹ ɛɟɫɤɨɧɟɱɧɨ. ɍɩɪɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦ-
ɦɚ, ɧɚɯɨɞɹɳɚɹɫɹ ɜ ɬɟɥɟ ɷɬɨɣ ɮɭɧɤɰɢɢ, ɹɜɥɹɟɬ ɫɨ-
ɛɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɨɩɪɨɫ ɞɚɬɱɢɤɨɜ ɢ ɜɵɜɨɞ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɭɞɨɛɧɨɦ ɜɢɞɟ ɧɚ ɞɢɫɩɥɟɣ ɢ ɜ ɦɨ-
ɞɭɥɶ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ. 

ȼɚɠɧɵɦ ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɤɨɞ, ɧɚɩɢ-
ɫɚɧɧɵɣ ɞɥɹ Arduino ɢ ɛɢɛɥɢɨɬɟɤɢ, ɩɨɞɤɥɸɱɚɟɦɵɟ 
ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɦɨɝɭɬ ɛɵɬɶ ɥɟɝɤɨ ɚɞɚɩɬɢɪɨɜɚ-
ɧɵ ɢ ɩɨɞ ɞɪɭɝɢɟ ɩɥɚɬɵ, ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɵ ɢ ɩɟ-
ɪɢɮɟɪɢɸ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɋɟɲɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɢɡɦɟɪɟɧɢɹ ɩɚ-

ɪɚɦɟɬɪɨɜ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɢɡɜɨɞ-
ɫɬɜɨ ɢ ɯɪɚɧɟɧɢɟ ɩɪɨɞɭɤɰɢɢ, ɫɟɝɨɞɧɹ ɹɜɥɹɟɬɫɹ ɩɪɨ-
ɛɥɟɦɨɣ ɜɚɠɧɨɣ ɢ ɬɪɟɛɭɸɳɟɣ ɧɟɩɪɟɪɵɜɧɨɣ ɞɨɪɚ-
ɛɨɬɤɢ. ȼɟɞɶ ɫ ɤɚɠɞɵɦ ɞɧɟɦ ɧɚ ɪɵɧɤɟ ɩɨɹɜɥɹɸɬɫɹ 
ɜɫɟ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɟ ɞɚɬɱɢɤɢ, ɛɨɥɟɟ ɫɨɜɟɪɲɟɧ-
ɧɵɟ ɞɢɫɩɥɟɢ, ɚ ɢɧɮɨɪɦɚɰɢɹ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɨɛɳɟ-
ɫɬɜɟ ɹɜɥɹɟɬɫɹ ɜɵɫɲɟɣ ɰɟɧɧɨɫɬɶɸ. ɂɦɟɧɧɨ ɩɨɷɬɨ-
ɦɭ ɪɚɛɨɬɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɪɚɡɪɚɛɨɬɤɢ ɫɩɨɫɨɛɨɜ 
ɞɨɫɬɚɜɤɢ ɢɧɮɨɪɦɚɰɢɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɚɤɬɢɜɧɵɦɢ 
ɬɟɦɩɚɦɢ ɟɳɟ ɞɨɥɝɨɟ ɜɪɟɦɹ ɛɭɞɟɬ ɜ ɫɩɢɫɤɟ ɩɪɢɨɪɢ-
ɬɟɬɧɵɯ. 
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ȼɜɟɞɟɧɢɟ 
ɋɨɜɪɟɦɟɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ «ɢɧ-
ɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ», ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɨɱɟɧɶ ɫɥɨɠɧɵɣ ɤɨɦɩɥɟɤɫ. ȼɫɹɤɨɟ ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɛɭɪɟɧɢɹ ɢ 
ɨɛɭɫɬɪɨɣɫɬɜɚ ɤɭɫɬɨɜ ɫɤɜɚɠɢɧ. ɉɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟ-
ɦɟɧɧɵɯ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɡɚ ɛɭɪɟɧɢɟɦ 
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ɫɤɜɚɠɢɧ ɢ ɞɨɛɵɱɢ ɧɟɮɬɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɨɩɬɨɜɨɥɨ-
ɤɨɧɧɵɯ ɞɚɬɱɢɤɨɜ, ɞɚɺɬ ɨɝɪɨɦɧɨɺ ɩɪɟɢɦɭɳɟɫɬɜɨ, 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɧɟɟ ɩɪɢɦɟɧɹɜɲɢɦɢɫɹ ɬɟɯɧɨɥɨ-
ɝɢɹɦɢ ɤɨɧɬɪɨɥɹ. Ɏɢɡɢɱɟɫɤɢɣ ɩɪɢɧɰɢɩ ɨɩɬɨɜɨɥɨ-
ɤɨɧɧɵɯ ɞɚɬɱɢɤɨɜ ɨɫɧɨɜɚɧ ɧɚ ɚɧɚɥɢɡɟ ɨɬɪɚɠɺɧɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɨɬ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɉɞɧɨɦɨɞɨɜɵɣ 
ɢɥɢ ɦɧɨɝɨɦɨɞɨɜɵɣ ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɛɪɨɧɢɪɨɜɚɧ-
ɧɵɣ ɤɚɛɟɥɶ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɨɤɧɚɦɢ ɧɚ ɨɛɨ-
ɥɨɱɤɟ ɡɚɤɪɟɩɥɹɟɬɫɹ ɧɚ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɟ ɤɨɥɨɧɧɵ 
ɢ ɨɩɭɫɤɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɧɟɣ ɩɨ ɦɟɪɟ ɩɪɨɯɨɠɞɟɧɢɹ 
ɛɭɪɢɥɶɧɨɝɨ ɞɨɥɨɬɚ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɤɨɧɬɪɨɥɥɟɪ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɫɵɥɚɟɬ ɜ ɤɚɛɟɥɶ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ 
ɢɡɥɭɱɟɧɢɹ ɢ ɚɧɚɥɢɡɢɪɭɟɬ ɨɬɪɚɠɺɧɧɵɣ ɫɜɟɬ, ɩɨ 
ɧɟɦɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɩɚɪɚɦɟɬɪɨɜ ДβЖ. ȼɨ 
ɜɪɟɦɹ ɛɭɪɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɵɣ ɦɨ-
ɧɢɬɨɪɢɧɝ ɦɧɨɠɟɫɬɜɚ ɩɚɪɚɦɟɬɪɨɜ – ɫɨɫɬɚɜ ɨɤɪɭ-
ɠɚɸɳɟɝɨ ɮɥɸɢɞɚ, ɝɟɨɧɚɜɢɝɚɰɢɹ, ɞɚɜɥɟɧɢɟ, ɬɟɦɩɟ-
ɪɚɬɭɪɚ, ɬɢɩ ɨɤɪɭɠɚɸɳɢɯ ɩɨɪɨɞ ɢ ɩɪ. ɩɚɪɚɦɟɬɪɵ. 
ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨɬ ɤɨɧɬɪɨɥɥɟɪɚ ɩɟɪɟɞɚɸɬɫɹ ɜ 
ɫɟɪɜɟɪɚ ɩɨ ɝɟɨɮɢɡɢɱɟɫɤɨɦɭ ɦɨɞɟɥɢɪɨɜɚɧɢɸ, ɩɪɨ-
ɝɪɚɦɦɵ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɩɪɨɰɟɫɫɨɜ ɛɭɪɟɧɢɹ ɢ ɛɚɡɨ-
ɜɵɣ ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɦɨɞɭɥɶ, ɧɚɩɪɢɦɟɪ ɜ PОЭЫОХ, ɱɟ-
ɪɟɡ ɦɨɞɭɥɶ PОЭЫОХ RОКХ-TТЦО DКЭК δТЧФ ɢɡ ɫɨɫɬɚɜɚ 
PОЭЫОХ. ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɬɨɱɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɝɟɨ-
ɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜɨɡɪɚɫɬɚɟɬ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɜ ɪɚɡɵ. Ɉɩɭɳɟɧɧɵɣ 
ɜ ɫɤɜɚɠɢɧɭ ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ, ɩɨɫɥɟ ɨɤɨɧ-
ɱɚɧɢɹ ɛɭɪɟɧɢɹ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɢ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ 
ɩɪɨɰɟɫɫɨɜ ɞɨɛɵɱɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫ ɢɡɦɟɪɟɧɢɟɦ 
ɫɨɫɬɚɜɚ ɮɥɸɢɞɚ ɜɞɨɥɶ ɫɬɜɨɥɚ ɫɤɜɚɠɢɧɵ, ɱɬɨ ɨɫɨ-
ɛɟɧɧɨ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɨɪɢɡɨɧɬɚɥɶ-
ɧɵɯ ɫɤɜɚɠɢɧ [1]. 

ȼ ɫɜɹɡɢ ɫ ɩɨɹɜɥɟɧɢɟɦ ɨɩɬɨɜɨɥɨɤɨɧɧɵɯ ɫɢɫɬɟɦ 
ɢɡɦɟɪɟɧɢɹ, ɤɨɥɢɱɟɫɬɜɨ ɢ ɧɨɦɟɧɤɥɚɬɭɪɚ ɞɚɧɧɵɯ 
ɩɨɥɭɱɚɟɦɵɯ ɫɨ ɫɤɜɚɠɢɧɵ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢ-
ɥɨɫɶ. ȼɨɡɧɢɤɥɚ ɩɪɨɛɥɟɦɚ ɭɧɢɮɢɤɚɰɢɢ ɫɬɚɧɞɚɪɬɨɜ 
ɨɛɦɟɧɚ ɦɟɠɞɭ ɫɢɫɬɟɦɚɦɢ ɢɡɦɟɪɟɧɢɹ ɢ ɨɛɪɚɛɚɬɵ-
ɜɚɸɳɢɦɢ ɰɟɧɬɪɚɦɢ.  

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɜ β000 ɝ. ɛɵɥɨ ɩɨɥɨɠɟɧɨ ɧɚɱɚɥɨ 
ɪɚɡɜɢɬɢɸ ɝɪɭɩɩɵ ɫɬɚɧɞɚɪɬɨɜ ɨɫɧɨɜɚɧɧɵɯ ɧɚ Бεδ, 
ɜ ɞɚɧɧɭɸ ɝɪɭɩɩɭ ɜɯɨɞɹɬ ɫɬɚɧɞɚɪɬɵμ АITSεδ 
(Wellsite Information Transfer Standard Markup 
Language – ɫɬɚɧɞɚɪɬɧɵɣ ɪɚɫɲɢɪɹɟɦɵɣ ɹɡɵɤ ɩɟɪɟ-
ɞɚɱɢ ɞɚɧɧɵɯ ɞɥɹ ɛɭɪɨɜɵɯ ɫɤɜɚɠɢɧ»), ɚ ɬɚɤɠɟ 
PRτDεδ ɢ RESQεδ. ɐɟɥɶɸ ɫɬɚɧɞɚɪɬɨɜ ɹɜɥɹɟɬɫɹ 
ɭɧɢɮɢɤɚɰɢɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ 
ɮɨɪɦɟ ɢ ɢɯ ɢɧɬɟɝɪɚɰɢɢ ɫ ɪɚɡɧɵɯ ɛɭɪɨɜɵɯ ɭɫɬɚɧɨ-
ɜɨɤ ɜ ɮɨɪɦɚɬɟ Бεδ. Ʉɚɠɞɵɣ ɫɬɚɧɞɚɪɬ ɨɪɢɟɧɬɢɪɨ-
ɜɚɧ ɧɚ ɫɜɨɸ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ, ɫɬɚɧɞɚɪɬ 
WITSML – ɧɚ ɞɨɛɵɱɭ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɧɟɣ ɩɪɨɰɟɫ-
ɫɵ. ɉɟɪɜɨɩɪɨɯɨɞɰɚɦɢ ɜ ɷɬɨɦ ɧɚɱɢɧɚɧɢɢ ɫɬɚɥɢ 
ɤɨɦɩɚɧɢɢ BP ɢ SЭКЭШТХ. Ʉɨɦɩɚɧɢɹ EЧОЫРТЬЭТМЬ 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɧɟɡɚɜɢɫɢɦɭɸ ɩɨɞɞɟɪɠɤɭ ɫɬɚɧɞɚɪɬɚ 
АITSεδ ɫ ɧɚɱɚɥɚ β00γ ɝ., ɤɨɝɞɚ ɛɵɥɚ ɫɮɨɪɦɢɪɨ-
ɜɚɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɝɪɭɩɩɚ – WITSML 
SЩОМТКХ IЧЭОЫОЬЭ GЫШЮЩ (SIG). ɉɥɚɧɨɦɟɪɧɨɟ ɪɚɡɜɢɬɢɟ 
ɩɨɡɜɨɥɢɥɨ ɜɤɥɸɱɢɬɶ ɜ ɝɪɭɩɩɭ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɢɡ 
ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɧɟɮɬɹɧɵɯ ɢ ɫɟɪ-
ɜɢɫɧɵɯ ɤɨɦɩɚɧɢɣ. Ȼɨɥɶɲɢɧɫɬɜɨ ɧɟɮɬɹɧɵɯ ɤɨɦɩɚ-
ɧɢɣ ɢɥɢ ɭɠɟ ɜɧɟɞɪɢɥɨ ɬɟɯɧɨɥɨɝɢɸ АITSεδ ɞɥɹ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɫ 
ɛɭɪɨɜɵɯ ɩɥɚɬɮɨɪɦ ɢ ɢɡ ɚɪɯɢɜɨɜ, ɢɥɢ ɩɥɚɧɢɪɭɸɬ 
ɫɞɟɥɚɬɶ ɷɬɨ ɜ ɛɥɢɠɚɣɲɟɟ ɜɪɟɦɹ. 

Ɉɛɴɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɜɦɟɫɬɢ-
ɦɨɝɨ ɫ АITSεδ ɪɚɫɬɟɬ, ɚ ɫɚɦ ɫɬɚɧɞɚɪɬ ɜ ɛɨɥɶɲɟɣ 
ɦɟɪɟ ɫɬɚɧɨɜɢɬɫɹ ɭɠɟ ɞɨɝɨɜɨɪɧɵɦ ɨɛɹɡɚɬɟɥɶɫɬɜɨɦ, 
ɨɫɨɛɟɧɧɨ ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɤ ɧɨɜɵɦ ɦɟɫɬɨɪɨɠɞɟɧɢɹɦ. 
ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɪɹɞ ɩɪɢɱɢɧ ɨɛɭɫɥɚɜɥɢɜɚɸɬ 
ɪɚɡɜɟɪɬɵɜɚɧɢɟ АITSεδ. ɋɬɚɧɞɚɪɬ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ ɞɥɹ ɢɧ-
ɬɟɝɪɚɰɢɢ ɞɚɧɧɵɯ ɢ ɥɟɠɢɬ ɜ ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɢ 
ɛɭɪɨɜɵɯ ɰɟɧɬɪɨɜ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɨɫɥɟɞɧɹɹ 
ɜɟɪɫɢɹ АITSεδ 1.4 ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɩɬɢɦɢɡɚɰɢɸ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɰɟɧɚɪɢɟɜ ɞɥɹ 
ɦɢɧɢɦɢɡɚɰɢɢ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɨɛɪɚ-
ɛɨɬɤɭ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ. ȼ ɧɟɟ ɞɨɛɚɜɥɟɧɵ ɧɨɜɵɟ 
ɨɛɴɟɤɬɵ ɞɚɧɧɵɯ ɞɥɹ ɛɨɥɟɟ ɝɢɛɤɨɝɨ ɨɩɢɫɚɧɢɹ ɫɢ-
ɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬɧɵɯ ɫɫɵɥɨɤ (CШШЫНТЧКЭО RОПОЫОЧМО 
SвЬЭОЦЬ), ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɨɩɟɪɚɬɨɪ (ɜ ɨɬɥɢɱɢɟ ɨɬ 
ɜɟɧɞɨɪɚ – ɤɨɦɩɚɧɢɢ, ɤɨɬɨɪɚɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɢ ɪɚɫ-
ɩɪɨɫɬɪɚɧɹɟɬ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ) ɫɨɫɪɟɞɨ-
ɬɨɱɟɧ ɧɚ ɟɠɟɞɧɟɜɧɨɦ ɨɬɱɟɬɟ ɩɨ ɛɭɪɟɧɢɸ. ȼ ɩɪɨ-
ɰɟɫɫɟ ɩɨɞɝɨɬɨɜɤɢ ɜɟɪɫɢɢ ɛɵɥɨ ɨɛɪɚɛɨɬɚɧɨ ɛɨɥɟɟ 
ɫɨɬɧɢ ɡɚɩɪɨɫɨɜ ɩɨ ɨɩɬɢɦɢɡɚɰɢɢ Д5Ж. 

ɋɬɚɧɞɚɪɬ PRτDεδ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɥɨɝɢ-
ɱɟɫɤɨɟ ɪɚɫɲɢɪɟɧɢɟ АITSεδ. ȼɟɪɫɢɹ 
PRODML 1.1, ɜɵɩɭɳɟɧɧɚɹ ɜ ɮɟɜɪɚɥɟ β00λ, ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɫɩɟɤɬɪ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜ 
ɨɛɥɚɫɬɢ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɞɚɧɧɵɯ. 
ɋɬɚɧɞɚɪɬ ɫɨɞɟɪɠɢɬ ɧɚɛɨɪ ɫɬɪɭɤɬɭɪ ɞɚɧɧɵɯ ɜ ɮɨɪ-
ɦɚɬɟ Бεδ ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɜɟɛ-ɫɟɪɜɢɫɨɜ ɞɥɹ 
ɩɨɞɞɟɪɠɤɢ ɡɚɩɪɨɫɨɜ, ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. 

 
Ⱥɪɯɢɬɟɤɬɭɪɚ ɤɨɦɩɥɟɤɫɚ 
Ⱥɪɯɢɬɟɤɬɭɪɚ ɤɨɦɩɥɟɤɫɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɭɸ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢ-
ɹɯ ɫɯɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɞɨɛɵɱɢ ɢ ɫɨɜɪɟ-
ɦɟɧɧɭɸ ɫɢɫɬɟɦɭ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɨɛɪɚɛɚɬɵɜɚ-
ɸɳɢɟ ɰɟɧɬɪɵ. 

Ɉɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɚμ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ ɜ ɮɨɪɦɚɬɚɯ АITSεδ ɢ PRτDεδ, 
ɫ ɪɚɡɥɢɱɧɵɦ ɰɢɤɥɨɦ ɨɩɪɨɫɨɜ ɢ ɨɩɪɟɞɟɥɺɧɧɵɯ 
ɝɪɚɧɢɰɚɯν ɮɢɥɶɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɷɦɭɥɹɬɨɪɚ ɜ 
SCADA-ɫɢɫɬɟɦɟ ɢ ɩɨɞɝɨɬɨɜɤɚ ɞɚɧɧɵɯ ɞɥɹ ɬɪɚɧɫ-
ɥɹɰɢɢ ɜ АITSεδ-ɫɟɪɜɟɪν ɦɨɧɢɬɨɪɢɧɝ ɜɢɪɬɭɚɥɶɧɨ-
ɝɨ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ ɜ PОЭЫОХν ɦɨɧɢɬɨɪɢɧɝ ɞɨɛɵɱɢ 
ɧɟɮɬɢ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ 
FТОХН τППТМО АОКЭСОЫПШЫНν ɫɨɡɞɚɧɢɟ ɦɧɟɦɨɫɯɟɦ ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɦɟɫɬɨɪɨɠɞɟɧɢɹν 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɫɤɨɪɨɫɬɟɣ ɩɟɪɟɞɚɱɢ 
ɞɚɧɧɵɯ, ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ. 

ɗɦɭɥɹɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɜɟɛ-
ɩɪɢɥɨɠɟɧɢɟ. ȼɫɟ ɞɨɫɬɭɩɧɵɟ ɜɟɥɢɱɢɧɵ ɞɥɹ ɝɟɧɟɪɚ-
ɰɢɢ ɬɟɫɬɨɜɵɯ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɷɦɭɥɹɬɨ-
ɪɟ, ɨɩɪɟɞɟɥɟɧɵ ɜ ɫɬɚɧɞɚɪɬɚɯμ АITSεL, PRODML 
ɢ RESQεδ ДγЖ. ɗɦɭɥɹɬɨɪ ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɥɸ-
ɛɨɣ ɩɚɪɚɦɟɬɪ ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɬɟɫɬɨɜɵɯ ɞɚɧɧɵɯ ɢɡ 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɫɬɚɧɞɚɪɬɟ.  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɰɢɢ ɬɟɫɬɨɜɵɯ ɞɚɧɧɵɯ 
ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɫɟɪɜɟɪ ɫɨ SCADA-ɫɢɫɬɟɦɨɣ. ɇɚ 
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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.
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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. 


