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ɋɨɝɥɚɫɧɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ ɋɒȺ ɢ ɦɟɠɞɭ-
ɧɚɪɨɞɧɨɦɭ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ ɩɨ ɚɜɬɨɪɫɤɢɦ 
ɩɪɚɜɚɦ, ɩɨɥɧɨɟ ɢɥɢ ɱɚɫɬɢɱɧɨɟ ɜɨɫɩɪɨɢɡ-
ɜɟɞɟɧɢɟ ɧɚɫɬɨɹɳɟɝɨ ɞɨɤɭɦɟɧɬɚ ɜ ɥɸɛɨɦ 
ɜɢɞɟ ɢ ɥɸɛɵɦɢ ɫɪɟɞɫɬɜɚɦɢ (ɜɤɥɸɱɚɹ
ɷɥɟɤɬɪɨɧɧɵɟ ɫɪɟɞɫɬɜɚ ɯɪɚɧɟɧɢɹ
ɢ ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ ɢ ɩɟɪɟɜɨɞ ɧɚ ɢɧɨ-
ɫɬɪɚɧɧɵɟ ɹɡɵɤɢ) ɡɚɩɪɟɳɟɧɨ ɛɟɡ ɩɪɟɞ-
ɜɚɪɢɬɟɥɶɧɨɝɨ ɩɢɫɶɦɟɧɧɨɝɨ ɫɨɝɥɚɫɢɹ
ɤɨɦɩɚɧɢɢ Keysight Technologies.
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Ʌɢɰɟɧɡɢɢ ɧɚ ɬɟɯɧɨɥɨɝɢɢ 
Ⱥɩɩɚɪɚɬɧɨɟ ɢ (ɢɥɢ) ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟ-
ɫɩɟɱɟɧɢɟ, ɨɩɢɫɵɜɚɟɦɨɟ ɜ ɞɚɧɧɨɦ ɞɨɤɭ-
ɦɟɧɬɟ, ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɩɨ ɥɢɰɟɧɡɢɢ, 
ɢ ɥɸɛɨɟ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɥɢ ɤɨɩɢɪɨ-
ɜɚɧɢɟ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɧɚ ɭɫɥɨɜɢɹɯ 
ɬɚɤɨɣ ɥɢɰɟɧɡɢɢ.

Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ
Ⱦɟɤɥɚɪɚɰɢɸ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɞɚɧɧɨɝɨ 
ɢɡɞɟɥɢɹ ɢ ɞɪɭɝɢɯ ɢɡɞɟɥɢɣ ɤɨɦɩɚɧɢɢ 
Keysight ɦɨɠɧɨ ɡɚɝɪɭɡɢɬɶ ɢɡ ɂɧɬɟɪ-
ɧɟɬ. Ⱦɥɹ ɷɬɨɝɨ ɩɟɪɟɣɞɢɬɟ ɩɨ ɚɞɪɟɫɭ
http://www.keysight.com/go/conformity. 
Ɂɚɣɞɹ ɧɚ ɫɬɪɚɧɢɰɭ, ɦɨɠɧɨ ɜɜɟɫɬɢ ɚɪɬɢ-
ɤɭɥ ɢɡɞɟɥɢɹ ɞɥɹ ɩɨɢɫɤɚ Ⱦɟɤɥɚɪɚɰɢɢ 
ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ.

ɉɪɚɜɚ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɋɒȺ
ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹ-
ɟɬ ɫɨɛɨɣ «ɤɨɦɦɟɪɱɟɫɤɨɟ ɤɨɦɩɶɸɬɟɪɧɨɟ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ» ɫɨɝɥɚɫɧɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɷɬɨɝɨ ɬɟɪɦɢɧɚ ɜ ɉɪɚɜɢɥɚɯ 
ɡɚɤɭɩɨɤ ɞɥɹ ɮɟɞɟɪɚɥɶɧɵɯ ɧɭɠɞ
FAR 2.101. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɚɜɢɥɚɦɢ 
ɡɚɤɭɩɨɤ ɞɥɹ ɮɟɞɟɪɚɥɶɧɵɯ ɧɭɠɞ FAR 
12.212 ɢ 27.405-3, ɚ ɬɚɤɠɟ ɫ Ⱦɨɩɨɥɧɟɧɢ-
ɟɦ ɤ ɉɪɚɜɢɥɚɦ ɡɚɤɭɩɨɤ ɞɥɹ ɧɭɠɞ ɨɛɨ-
ɪɨɧɵ DFARS 227.7202 ɩɪɚɜɢɬɟɥɶɫɬɜɨ 

ɋɒȺ ɩɪɢɨɛɪɟɬɚɟɬ ɤɨɦɦɟɪɱɟɫɤɨɟ ɤɨɦ-
ɩɶɸɬɟɪɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɧɚ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ, ɧɚ ɤɨɬɨɪɵɯ ɷɬɨ ɩɪɨ-
ɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɨɛɵɱɧɨ ɩɪɟɞɨ-
ɫɬɚɜɥɹɟɬɫɹ ɩɭɛɥɢɤɟ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, 
ɤɨɦɩɚɧɢɹ Keysight ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɉɪɨ-
ɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɡɚɤɚɡɱɢɤɚɦ 
ɫɨ ɫɬɨɪɨɧɵ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɋɒȺ ɧɚ ɭɫ-
ɥɨɜɢɹɯ ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɦɦɟɪɱɟɫɤɨɣ ɥɢ-
ɰɟɧɡɢɢ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɜ ɥɢɰɟɧɡɢɨɧɧɨɦ 
ɫɨɝɥɚɲɟɧɢɢ ɫ ɤɨɧɟɱɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 
(EULA), ɤɨɩɢɹ ɤɨɬɨɪɨɝɨ ɞɨɫɬɭɩɧɚ 
ɩɨ ɚɞɪɟɫɭ: http://www.keysight.com/find/
sweula. Ʌɢɰɟɧɡɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ 
ɜ Ʌɢɰɟɧɡɢɨɧɧɨɦ ɫɨɝɥɚɲɟɧɢɢ ɫ ɤɨɧɟɱ-
ɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨ-
ɛɨɣ ɷɤɫɤɥɸɡɢɜɧɵɣ ɧɚɛɨɪ ɩɨɥɧɨɦɨɱɢɣ, 
ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ ɩɪɚɜɢɬɟɥɶɫɬɜɨ ɋɒȺ 
ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ, 
ɪɚɫɩɪɨɫɬɪɚɧɹɬɶ ɢɥɢ ɪɚɫɤɪɵɜɚɬɶ ɉɪɨ-
ɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. Ʌɢɰɟɧɡɢɨɧɧɨɟ 
ɫɨɝɥɚɲɟɧɢɟ ɫ ɤɨɧɟɱɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 
ɢ ɨɝɨɜɨɪɟɧɧɚɹ ɜ ɧɟɦ ɥɢɰɟɧɡɢɹ ɧɟ ɬɪɟɛɭ-
ɸɬ ɢ ɧɟ ɩɨɡɜɨɥɹɸɬ ɤɨɦɩɚɧɢɢ Keysight, 
ɫɪɟɞɢ ɩɪɨɱɟɝɨ: (1) ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɬɟɯɧɢ-
ɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɫɜɹɡɚɧɧɭɸ ɫ ɤɨɦ-
ɦɟɪɱɟɫɤɢɦ ɤɨɦɩɶɸɬɟɪɧɵɦ ɩɪɨɝɪɚɦɦ-
ɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ, ɢɥɢ ɞɨɤɭɦɟɧɬɚɰɢɸ 
ɧɚ ɤɨɦɩɶɸɬɟɪɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟ-
ɱɟɧɢɟ, ɤɨɬɨɪɚɹ ɨɛɵɱɧɨ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹ-
ɟɬɫɹ ɩɭɛɥɢɤɟ; ɪɚɜɧɨ ɤɚɤ ɢ (2) ɨɬɤɚɡɵ-
ɜɚɬɶɫɹ ɨɬ ɩɪɚɜ ɜ ɩɨɥɶɡɭ ɩɪɚɜɢɬɟɥɶɫɬɜɚ 
ɢɥɢ ɬɚɤ ɢɥɢ ɢɧɚɱɟ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɩɪɚ-
ɜɢɬɟɥɶɫɬɜɭ ɩɪɚɜɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɚ-
ɤɢɯ ɩɪɚɜ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɩɪɟɞɨɫɬɚɜɥɹ-
ɸɬɫɹ ɩɭɛɥɢɤɟ, ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ, 
ɦɨɞɢɮɢɤɚɰɢɸ, ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ, ɩɟɪɟ-
ɞɚɱɭ ɜ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ, ɜɵɩɨɥɧɟɧɢɟ, 
ɨɬɨɛɪɚɠɟɧɢɟ ɢɥɢ ɪɚɫɤɪɵɬɢɟ ɤɨɦɦɟɪɱɟ-
ɫɤɨɝɨ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟ-
ɫɩɟɱɟɧɢɹ ɢɥɢ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɤɨɦɦɟɪ-
ɱɟɫɤɨɟ ɤɨɦɩɶɸɬɟɪɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ. ɇɢɤɚɤɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ ɩɪɚɜɢɬɟɥɶɫɬɜɟɧɧɵɯ ɭɱɪɟɠ-
ɞɟɧɢɣ, ɩɨɦɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɜ Ʌɢ-
ɰɟɧɡɢɨɧɧɨɦ ɫɨɝɥɚɲɟɧɢɢ ɫ ɤɨɧɟɱɧɵɦ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ, 
ɤɪɨɦɟ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɬɪɟɛɨɜɚɧɢɹ ɜ ɨɬ-
ɧɨɲɟɧɢɢ ɬɚɤɢɯ ɭɫɥɨɜɢɣ, ɩɪɚɜ ɢɥɢ
ɥɢɰɟɧɡɢɣ ɩɪɹɦɨ ɭɫɬɚɧɨɜɥɟɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɫɬɚɜɳɢɤɨɜ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɤɨɦɩɶɸ-
ɬɟɪɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɚɜɢɥɚɦɢ ɡɚɤɭɩɨɤ 
ɞɥɹ ɮɟɞɟɪɚɥɶɧɵɯ ɧɭɠɞ FAR ɢ Ⱦɨɩɨɥɧɟ-
ɧɢɟɦ ɤ ɉɪɚɜɢɥɚɦ ɡɚɤɭɩɨɤ ɞɥɹ ɧɭɠɞ ɨɛɨ-
ɪɨɧɵ DFARS ɢ ɫɩɟɰɢɚɥɶɧɨ ɨɝɨɜɨɪɟɧɵ 
ɜ ɩɢɫɶɦɟɧɧɨɣ ɮɨɪɦɟ ɜ ɞɪɭɝɢɯ ɪɚɡɞɟɥɚɯ 
Ʌɢɰɟɧɡɢɨɧɧɨɝɨ ɫɨɝɥɚɲɟɧɢɹ ɫ ɤɨɧɟɱɧɵɦ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ. Ʉɨɦɩɚɧɢɹ Keysight
ɧɟ ɧɟɫɟɬ ɨɛɹɡɚɧɧɨɫɬɢ ɩɨ ɨɛɧɨɜɥɟɧɢɸ, 
ɢɡɦɟɧɟɧɢɸ ɢɥɢ ɦɨɞɢɮɢɤɚɰɢɢ ɬɟɦ ɢɥɢ 
ɢɧɵɦ ɨɛɪɚɡɨɦ ɉɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟ-
ɧɢɹ. ȼ ɨɬɧɨɲɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ 
ɫɨɝɥɚɫɧɨ ɨɩɪɟɞɟɥɟɧɢɸ ɷɬɨɝɨ ɬɟɪɦɢɧɚ 
ɜ ɩ. 2.101 ɉɪɚɜɢɥ FAR ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɩɭɧɤɬɚɦɢ 12.211 ɢ 27.404.2 ɉɪɚɜɢɥ FAR, 
ɚ ɬɚɤɠɟ ɫ ɩ. 227.7102 ɉɪɚɜɢɥ DFARS ɩɪɚ-
ɜɢɬɟɥɶɫɬɜɨ ɋɒȺ ɩɨɥɭɱɚɟɬ ɧɟ ɛɨɥɟɟ ɱɟɦ 
Ɉɝɪɚɧɢɱɟɧɧɵɟ ɩɪɚɜɚ ɫɨɝɥɚɫɧɨ ɨɩɪɟɞɟɥɟ-
ɧɢɸ ɷɬɨɝɨ ɬɟɪɦɢɧɚ ɜ ɩ. 27.401 ɉɪɚɜɢɥ ɡɚ-
ɤɭɩɨɤ ɞɥɹ ɮɟɞɟɪɚɥɶɧɵɯ ɧɭɠɞ FAR ɢɥɢ 
ɜ ɩ. 227.7103-5 (c) ɉɪɚɜɢɥ ɡɚɤɭɩɨɤ ɞɥɹ 
ɧɭɠɞ ɨɛɨɪɨɧɵ DFAR, ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɩɪɢɦɟɧɢɦɨɫɬɢ ɤ ɥɸɛɵɦ ɬɟɯɧɢɱɟɫɤɢɦ 
ɞɚɧɧɵɦ.

Ƚɚɪɚɧɬɢɹ
ɆȺɌȿɊɂȺɅɕ ȼ ɇȺɋɌɈəɓȿɆ ȾɈɄɍ-
ɆȿɇɌȿ ɉɊȿȾɈɋɌȺȼɅəɘɌɋə ɇȺ ɍɋɅɈ- 
ȼɂəɏ «ɄȺɄ ȿɋɌɖ» ɂ ɆɈȽɍɌ ȻɕɌɖ
ɂɁɆȿɇȿɇɕ ȼ ɉɈɋɅȿȾɍɘɓɂɏ ɊȿȾȺɄ-
ɐɂəɏ ȻȿɁ ɉɊȿȾȼȺɊɂɌȿɅɖɇɈȽɈ ɍȼȿ-
ȾɈɆɅȿɇɂə. ɄɊɈɆȿ ɌɈȽɈ, ȼ ɊȺɆɄȺɏ, 
ɆȺɄɋɂɆȺɅɖɇɈ ȾɈɉɍɋɌɂɆɕɏ ȾȿɃ-
ɋɌȼɍɘɓɂɆ ɁȺɄɈɇɈȾȺɌȿɅɖɋɌȼɈɆ, 
ɄɈɆɉȺɇɂə KEYSIGHT ɈɌɄȺɁɕȼȺȿɌ-
ɋə ɈɌ ɅɘȻɕɏ ȽȺɊȺɇɌɂɃ — əȼɇɕɏ, 
ɂɅɂ ɉɈȾɊȺɁɍɆȿȼȺȿɆɕɏ — ȼ ɈɌɇɈ-
ɒȿɇɂɂ ɇȺɋɌɈəɓȿȽɈ ɊɍɄɈȼɈȾɋɌȼȺ 
ɂ ɋɈȾȿɊɀȺɓɂɏɋə ȼ ɇȿɆ ɋȼȿȾȿɇɂɃ, 
ȼɄɅɘɑȺə, ɇȺɊəȾɍ ɋ ɉɊɈɑɂɆ, ɉɈȾ-
ɊȺɁɍɆȿȼȺȿɆɕȿ ȽȺɊȺɇɌɂɂ ɌɈȼȺɊ-
ɇɈȽɈ ɄȺɑȿɋɌȼȺ ɂ ɉɊɂȽɈȾɇɈɋɌɂ
ȾɅə ɂɋɉɈɅɖɁɈȼȺɇɂə ɉɈ ɇȺɁɇȺɑȿ-
ɇɂɘ. ɄɈɆɉȺɇɂə KEYSIGHT ɇȿ ɇȿɋȿɌ 
ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɂ ɁȺ ɈɒɂȻɄɂ, ɋɅɍ-
ɑȺɃɇɕȿ ɂɅɂ ɄɈɋȼȿɇɇɕȿ ɍȻɕɌɄɂ 
ȼ ɋȼəɁɂ ɋ ɉɊȿȾɈɋɌȺȼɅȿɇɂȿɆ, ɂɋ-
ɉɈɅɖɁɈȼȺɇɂȿɆ ɂ ɊȿȺɅɂȺɁȺɐɂȿɃ 
ɇȺɋɌɈəɓȿȽɈ ȾɈɄɍɆȿɇɌȺ ɂɅɂ ɄȺ-
ɄɈɃ-ɅɂȻɈ ɋɈȾȿɊɀȺɓȿɃɋə ȼ ɇȿɆ 
ɂɇɎɈɊɆȺɐɂɂ. ɉɊɂ ɇȺɅɂɑɂɂ ɆȿɀȾɍ 
ɄɈɆɉȺɇɂȿɃ KEYSIGHT ɂ ɉɈɅɖɁɈȼȺ-
ɌȿɅȿɆ ɈɌȾȿɅɖɇɈȽɈ ɉɂɋɖɆȿɇɇɈȽɈ 
ɋɈȽɅȺɒȿɇɂə, ȽȺɊȺɇɌɂɃɇɕȿ ɍɋɅɈ-
ȼɂə ɄɈɌɈɊɈȽɈ ȼ ɑȺɋɌɂ ɉɊɈȾɍɄɐɂɂ, 
ɄɈɌɈɊȺə ɊȺɋɋɆȺɌɊɂȼȺȿɌɋə ȼ ɇȺ-
ɋɌɈəɓȿɆ ȾɈɄɍɆȿɇɌȿ, ɉɊɈɌɂȼɈɊȿ-
ɑȺɌ ɉɊɂȼȿȾȿɇɇɕɆ ɁȾȿɋɖ ɍɋɅɈȼɂ-
əɆ, ɉɊȿɂɆɍɓȿɋɌȼȿɇɇɍɘ ɋɂɅɍ 
ɂɆȿɘɌ ȽȺɊȺɇɌɂɃɇɕȿ ɍɋɅɈȼɂə ɌȺ-
ɄɈȽɈ ɈɌȾȿɅɖɇɈȽɈ ɋɈȽɅȺɒȿɇɂə.

ɂɧɮɨɪɦɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ

ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɧɚɞɩɢɫɶ
«ȼɇɂɆȺɇɂȿ!» ɨɡɧɚɱɚɟɬ ɧɚɥɢɱɢɟ ɨɩɚɫɧɨ-
ɫɬɢ. Ɉɧɚ ɨɛɪɚɳɚɟɬ ɜɧɢɦɚɧɢɟ ɧɚ ɩɨɪɹɞɨɤ 
ɢ ɪɟɠɢɦɵ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɚɧɚɥɨɝɢɱɧɵɟ ɪɟ-
ɝɥɚɦɟɧɬɵ, ɧɟɫɨɛɥɸɞɟɧɢɟ ɢɥɢ ɧɟɬɨɱɧɨɟ 
ɫɨɛɥɸɞɟɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ
ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɭɬɪɚɬɟ 
ɜɚɠɧɵɯ ɞɚɧɧɵɯ. ɉɪɟɠɞɟ ɱɟɦ ɩɪɨɞɨɥɠɢɬɶ 
ɪɚɛɨɬɭ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶ-
ɧɨɣ ɧɚɞɩɢɫɢ «ȼɇɂɆȺɇɂȿ!», ɭɛɟɞɢɬɟɫɶ, 
ɱɬɨ ɭɤɚɡɚɧɧɵɟ ɧɚ ɧɟɣ ɭɫɥɨɜɢɹ ɩɨɥɧɨɫɬɶɸ 
ɩɨɧɹɬɧɵ ɢ ɫɨɛɥɸɞɟɧɵ.

ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɧɚɞɩɢɫɶ
«ɈɋɌɈɊɈɀɇɈ!» ɨɡɧɚɱɚɟɬ ɨɩɚɫɧɨɫɬɶ. 
Ɉɧɚ ɨɛɪɚɳɚɟɬ ɜɧɢɦɚɧɢɟ ɧɚ ɩɨɪɹɞɨɤ ɢ ɪɟ-
ɠɢɦɵ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɚɧɚɥɨɝɢɱɧɵɟ ɪɟɝɥɚ-
ɦɟɧɬɵ, ɧɟɫɨɛɥɸɞɟɧɢɟ ɢɥɢ ɧɟɬɨɱɧɨɟ ɫɨ-
ɛɥɸɞɟɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ
ɤ ɩɪɢɱɢɧɟɧɢɸ ɬɟɥɟɫɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɫɨ ɫɦɟɪɬɟɥɶɧɵɦ ɢɫɯɨɞɨɦ. 
ɉɪɟɠɞɟ ɱɟɦ ɩɪɨɞɨɥɠɢɬɶ ɪɚɛɨɬɭ ɜ ɡɨɧɟ 
ɞɟɣɫɬɜɢɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ ɧɚɞɩɢɫɢ 
«ɈɋɌɈɊɈɀɇɈ!», ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɭɤɚɡɚɧ-
ɧɵɟ ɧɚ ɧɟɣ ɭɫɥɨɜɢɹ ɩɨɥɧɨɫɬɶɸ ɩɨɧɹɬɧɵ 
ɢ ɫɨɛɥɸɞɟɧɵ.
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ɋɟɪɬɢɮɢɤɚɰɢɹ 

Keysight Technologies ɩɨɞɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɷɬɨ ɢɡɞɟɥɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɟɝɨ ɨɩɭɛɥɢɤɨ-
ɜɚɧɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɧɚ ɦɨɦɟɧɬ ɩɨɫɬɚɜɤɢ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ. Keysight 
Technologies ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɞɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɢɡɞɟɥɢɹ 
ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɩɨ ɷɬɚɥɨɧɚɦ ɫ ɩɪɨɫɥɟɠɢɜɚɟɦɨɣ ɫɜɹɡɶɸ ɫ ɷɬɚɥɨɧɚɦɢ ɇɚɰɢɨɧɚɥɶɧɨɝɨ 
ɢɧɫɬɢɬɭɬɚ ɫɬɚɧɞɚɪɬɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ (NIST) ɋɒȺ, ɚ ɬɚɤɠɟ ɫɨ ɫɪɟɞɫɬɜɚɦɢ ɤɚɥɢɛɪɨɜɤɢ 
ɞɪɭɝɢɯ ɱɥɟɧɨɜ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ (ISO).

ɉɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɡɧɚɤɢ
ɋɥɟɞɭɸɳɢɟ ɫɢɦɜɨɥɵ ɧɚ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɩɪɢɛɨɪɟ ɢ ɜ ɞɨɤɭɦɟɧɬɚɰɢɢ ɭɤɚɡɵɜɚɸɬ 
ɧɚ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ ɩɪɢɛɨɪɚ.

Ʉɥɟɦɦɚ ɡɚɡɟɦɥɟɧɢɹ Ʉɥɟɦɦɚ ɪɚɦɵ ɢɥɢ ɤɨɪɩɭɫɚ 
(ɡɚɡɟɦɥɟɧɢɹ)
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Ɇɟɪɵ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ
Ɉɡɧɚɤɨɦɶɬɟɫɶ ɫ ɩɪɢɜɟɞɟɧɧɨɣ ɧɢɠɟ ɢɧɮɨɪɦɚɰɢɟɣ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ
ɫ ɩɪɢɛɨɪɨɦ. 

ɇɢɠɟ ɨɩɢɫɚɧɵ ɨɛɳɢɟ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɞɚɧɧɨɝɨ ɩɪɢɛɨɪɚ. ɇɟɫɨɛɥɸ-
ɞɟɧɢɟ ɞɚɧɧɵɯ ɦɟɪ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɣ, ɪɚɡɦɟ-
ɳɟɧɧɵɯ ɜ ɞɪɭɝɢɯ ɪɚɡɞɟɥɚɯ ɧɚɫɬɨɹɳɟɝɨ ɪɭɤɨɜɨɞɫɬɜɚ, ɹɜɥɹɟɬɫɹ ɧɚɪɭɲɟɧɢɟɦ ɧɨɪɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɛɨɪɚ 
ɩɨ ɧɚɡɧɚɱɟɧɢɸ. Keysight Technologies ɧɟ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ 
ɤɥɢɟɧɬɨɦ ɞɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ.

Ɍɨɥɶɤɨ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɦɭ ɢ ɩɪɨɲɟɞɲɟɦɭ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɭɱɟɧɢɟ 

ɩɟɪɫɨɧɚɥɭ, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬ ɜɨɡɧɢɤɚɸɳɢɟ ɨɩɚɫɧɨɫɬɢ, ɪɚɡɪɟɲɚɟɬɫɹ 

ɫɧɢɦɚɬɶ ɤɪɵɲɤɭ ɩɪɢɛɨɪɚ.

Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ ɡɚɦɟɧɹɣɬɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ 

ɩɪɨɜɨɞɤɢ ɬɨɥɶɤɨ ɧɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɭɤɚɡɚɧɧɨɝɨ ɬɢɩɚ ɢ ɧɨɦɢɧɚɥɚ.

ɇɟ ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ ɧɟɲɬɚɬɧɵɟ ɞɟɬɚɥɢ ɢ ɧɟ ɜɧɨɫɢɬɟ ɧɢɤɚɤɢɯ ɧɟɪɚɡɪɟɲɟɧɧɵɯ 

ɢɡɦɟɧɟɧɢɣ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɢɡɞɟɥɢɹ. ȼɨɡɜɪɚɳɚɣɬɟ ɢɡɞɟɥɢɟ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɢ ɪɟɦɨɧɬɚ ɜ ɨɬɞɟɥ ɩɪɨɞɚɠ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ Keysight Technologies, ɱɬɨɛɵ 

ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɫɨɯɪɚɧɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɪɟɞɫɬɜ ɨɛɟɫɩɟɱɟɧɢɹ
ɛɟɡɨɩɚɫɧɨɫɬɢ.
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ɍɫɥɨɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ
Ɇɨɞɟɥɶ 34420A ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ, ɜ ɦɟɫɬɚɯ 
ɫ ɧɢɡɤɨɣ ɤɨɧɞɟɧɫɚɰɢɟɣ. ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɩɟɪɟɱɢɫɥɟɧɵ ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɤ ɭɫɥɨɜɢɹɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɞɚɧɧɨɝɨ
ɩɪɢɛɨɪɚ.

Ɏɬɦɩɝɣɺ ɩɥɫɮɡɛɹɴɠɤ ɬɫɠɟɶ ɍɫɠɜɩɝɛɨɣɠ

Ɍɟɦɩɟɪɚɬɭɪɚ ɍɫɥɨɜɢɹ ɩɪɢ ɪɚɛɨɬɟ
– Ɉɬ 0 ɞɨ 55 °C

ɍɫɥɨɜɢɹ ɩɪɢ ɯɪɚɧɟɧɢɢ
– Ɉɬ -40 ɞɨ 75 °C

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɍɫɥɨɜɢɹ ɩɪɢ ɪɚɛɨɬɟ
– Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɞɨ 80 % ɩɪɢ 40 °C (ɛɟɡ ɤɨɧɞɟɧɫɚɰɢɢ)
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Ⱦɢɪɟɤɬɢɜɚ ɨɛ ɭɬɢɥɢɡɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ (WEEE)

ɗɬɨɬ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɞɥɹ ɦɚɪ-
ɤɢɪɨɜɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɞɢɪɟɤɬɢɜɟ WEEE. Ɍɚɤɚɹ ɦɚɪɤɢɪɨɜɤɚ ɧɚ ɭɫɬɪɨɣɫɬɜɟ ɨɛɨɡɧɚ-
ɱɚɟɬ, ɱɬɨ ɨɧɨ ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɢɥɢ ɷɥɟɤɬɪɨɧɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, 
ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɜɦɟɫɬɟ ɫ ɨɛɵɱɧɵɦɢ ɛɵɬɨɜɵɦɢ ɨɬɯɨɞɚɦɢ. 

Ʉɚɬɟɝɨɪɢɹ ɢɡɞɟɥɢɹ:

ɋɨɝɥɚɫɧɨ ɨɩɪɟɞɟɥɟɧɢɹɦ ɬɢɩɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɉɪɢɥɨɠɟɧɢɢ 1 Ⱦɢɪɟɤɬɢɜɵ ɨɛ ɭɬɢɥɢ-
ɡɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (WEEE), ɞɚɧɧɵɣ ɩɪɢɛɨɪ ɤɥɚɫ-
ɫɢɮɢɰɢɪɭɟɬɫɹ ɤɚɤ «ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ».

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɚɪɤɢɪɨɜɤɚ, ɩɪɢɤɪɟɩɥɟɧɧɚɹ ɤ ɭɫɬɪɨɣɫɬɜɭ.

ɇɟ ɭɬɢɥɢɡɢɪɭɣɬɟ ɭɫɬɪɨɣɫɬɜɨ ɜɦɟɫɬɟ ɫ ɨɛɵɱɧɵɦɢ ɛɵɬɨɜɵɦɢ ɨɬɯɨɞɚɦɢ.

ɑɬɨɛɵ ɜɨɡɜɪɚɬɢɬɶ ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ, ɟɫɥɢ ɨɧɨ ɜɚɦ ɭɠɟ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɨɛɪɚɬɢɬɟɫɶ 
ɜ ɛɥɢɠɚɣɲɢɣ ɫɟɪɜɢɫɧɵɣ ɰɟɧɬɪ Keysight, ɢɥɢ ɠɟ ɧɚɣɞɢɬɟ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪ-
ɦɚɰɢɸ ɧɚ ɜɟɛ-ɫɬɪɚɧɢɰɟ http://about.keysight.com/en/companyinfo/environment/
takeback.shtml.

ɉɪɨɞɚɠɚ ɢ ɬɟɯɧɢɱɟɫɤɚɹ ɩɨɞɞɟɪɠɤɚ
ɑɬɨɛɵ ɫɜɹɡɚɬɶɫɹ ɫ Keysight ɩɨ ɜɨɩɪɨɫɚɦ ɩɪɨɞɚɠɢ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɢ, ɢɫɩɨɥɶ-
ɡɭɣɬɟ ɫɥɟɞɭɸɳɢɟ ɫɫɵɥɤɢ:

– www.keysight.com/find/34420A 
(ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɢɡɞɟɥɢɢ ɢ ɟɝɨ ɩɨɞɞɟɪɠɤɚ, ɨɛɧɨɜɥɟɧɢɹ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɞɨɤɭɦɟɧɬɚɰɢɢ)

– www.keysight.com/find/assist
(ɤɨɧɬɚɤɬɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɟɦɨɧɬɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɨ ɜɫɟɦɭ ɦɢɪɭ)
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34420A — ɷɬɨ 71/2-ɪɚɡɪɹɞɧɵɣ ɜɵɫɨɤɨɬɨɱɧɵɣ ɧɚɧɨɜɨɥɶɬɦɟɬɪ ɢ ɦɢɤɪɨɨɦɦɟɬɪ. əɜɥɹ-
ɹɫɶ ɧɚɫɬɨɥɶɧɵɦ ɩɪɢɛɨɪɨɦ ɫ ɛɨɥɶɲɢɦ ɧɚɛɨɪɨɦ ɫɢɫɬɟɦɧɵɯ ɮɭɧɤɰɢɣ, ɷɬɨɬ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɢɛɤɨɟ ɪɟɲɟɧɢɟ ɞɥɹ ɜɚɲɢɯ ɬɟɤɭɳɢɯ ɢ ɛɭɞɭɳɢɯ 
ɡɚɞɚɱ.

ɍɞɨɛɫɬɜɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɬɟɧɞɨɜɨɝɨ ɩɪɢɛɨɪɚ
– ȼɫɬɪɨɟɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɢɫɬɨɪɨɜ, ɬɟɪɦɨɩɚɪ ɢ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɯ ɞɚɬɱɢɤɨɜ

– Ⱦɜɭɯɤɚɧɚɥɶɧɵɣ ɜɯɨɞ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɮɭɧɤɰɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɨɬɧɨɲɟ-
ɧɢɣ ɢ ɪɚɡɧɨɫɬɢ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɧɚɩɪɹɠɟɧɢɹ

– ȼɚɤɭɭɦɧɵɣ ɥɸɦɢɧɟɫɰɟɧɬɧɵɣ ɞɢɫɩɥɟɣ ɫ ɯɨɪɨɲɟɣ ɜɢɞɢɦɨɫɬɶɸ

– Ɏɭɬɥɹɪ ɞɥɹ ɩɟɪɟɧɨɫɤɢ ɩɨɜɵɲɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɫ ɧɨɠɤɚɦɢ ɫ ɩɪɨɬɢɜɨɫɤɨɥɶɡɹɳɢɦ 
ɩɨɤɪɵɬɢɟɦ

– Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɫɢɫɬɟɦɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ

– ɂɧɬɟɪɮɟɣɫɵ GPIB (IEEE-488) ɢ RS-232 ɜ ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɦɩɥɟɤɬɚɰɢɢ

– ɋɨɜɦɟɫɬɢɦɨɫɬɶ ɫɨ ɫɬɚɧɞɚɪɬɚɦɢ SCPI (Standard Commands for Programmable 
Instruments) ɢ Keithley 181

– ɋɤɨɪɨɫɬɶ ɞɨ 250 ɢɡɦɟɪɟɧɢɣ ɜ ɫɟɤɭɧɞɭ
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Ɉɛɡɨɪ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ

1 ȼɵɛɨɪ ɜɯɨɞɧɨɝɨ ɤɚɧɚɥɚ

2 Ɏɭɧɤɰɢɢ ɤɧɨɩɨɤ ɢɡɦɟɪɟɧɢɣ

3 Ʉɧɨɩɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ

4 Ʉɧɨɩɤɚ ɜɵɛɨɪɚ ɮɢɥɶɬɪɚ

5 Ʉɧɨɩɤɢ ɪɚɛɨɬɵ ɫ ɦɟɧɸ

6 Ʉɧɨɩɤɢ ɭɩɪɚɜɥɟɧɢɹ ɞɢɚɩɚɡɨɧɨɦ/ɱɢɫ-
ɥɨɦ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ

7 Ʉɧɨɩɤɚ ɨɞɢɧɨɱɧɨɝɨ ɡɚɩɭɫɤɚ/ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ/ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɭɞɟɪɠɚɧɢɹ

8 Ʉɧɨɩɤɚ ɫɞɜɢɝɚ / ɥɨɤɚɥɶɧɨɝɨ
ɭɩɪɚɜɥɟɧɢɹ
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Ɉɛɡɨɪ ɦɟɧɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ

Ɇɟɧɸ ɨɪɝɚɧɢɡɨɜɚɧɨ ɜ ɜɢɞɟ ɞɪɟɜɨɜɢɞɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɬɪɟɯɭɪɨɜɧɟɜɨɣ ɫɬɪɭɤɬɭɪɵ.    


A: Ɇȿɇɘ ɂɁɆȿɊȿɇɂɃ (MEASurement)

B: Ɇȿɇɘ ɌȿɆɉȿɊȺɌɍɊɕ (TEMPerature)

C: Ɇȿɇɘ ɆȺɌȿɆȺɌɂɑȿɋɄɂɏ ɈɉȿɊȺɐɂɃ (MATH)

1: DIG FILTER (ɐɂɎɊɈȼɈɃ ɎɂɅɖɌɊ) ĺ 2: INTEGRATE (ɍɋɊȿȾɇȿɇɂȿ) ĺ 3: OCOMP 

(ɄɈɆɉȿɇɋȺɐɂə ɋɆȿɓȿɇɂə) Ω ĺ 4: LOW POWER (ɉɊɂ ɆȺɅɈɃ ɆɈɓɇɈɋɌɂ) Ω ĺ 5: LOW 

VOLT (ɉɊɂ ɆȺɅɈɆ ɇȺɉɊəɀȿɇɂɂ) Ω ĺ 6: LoV LIMIT (ɈȽɊȺɇɂɑȿɇɂȿ ɉɈ ɇȺɉɊəɀȿɇɂɘ) Ω

1: PROBE TYPE (Ɍɂɉ ɉɊɈȻɇɂɄȺ) ĺ 2: UNITS (ȿȾɂɇɂɐɕ ɂɁɆȿɊȿɇɂə) ĺ 3: RTD TYPE (Ɍɂɉ 

ɌȿɊɆɈɊȿɁɂɋɌɈɊɇɈȽɈ ȾȺɌɑɂɄȺ) ĺ 4: RTD Ro (ɋɈɉɊɈɌɂȼɅȿɇɂȿ ȾȺɌɑɂɄȺ ɉɊɂ t=0) ĺ 
5: T/C TYPE (Ɍɂɉ ɌȿɊɆɈɉȺɊɕ) ĺ 6: COLD JUNCT (ɏɈɅɈȾɇɕɃ ɉȿɊȿɏɈȾ) ĺ 7: JUNCT 

(ɉȿɊȿɏɈȾ)

1: STATS (ɋɌȺɌɂɋɌɂɑȿɋɄɂȿ ɉɈɄȺɁȺɌȿɅɂ) ĺ 2: NULL VALUE (ɇɍɅȿȼɈȿ ɁɇȺɑȿɇɂȿ) ĺ
3: SCALE GAIN (ɍɋɂɅȿɇɂȿ ɆȺɋɒɌȺȻɂɊɈȼȺɇɂə) ĺ 4: SCALE OFST (ɋɆȿɓȿɇɂȿ 

ɆȺɋɒɌȺȻɂɊɈȼȺɇɂə)
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D: Ɇȿɇɘ ɁȺɉɍɋɄɈȼ (TRIGger)

E: ɋɂɋɌȿɆɇɈȿ Ɇȿɇɘ (SYStem)

F: Ɇȿɇɘ ȼȼɈȾȺ/ȼɕȼɈȾȺ (Input/Output)

G: Ɇȿɇɘ ɄȺɅɂȻɊɈȼɄɂ (Calibration)

1: READ HOLD (ɍȾȿɊɀȺɇɂȿ ɉɈɄȺɁȺɇɂɃ) ĺ 2: TRIG DELAY (ɁȺȾȿɊɀɄȺ ɁȺɉɍɋɄȺ) ĺ
3: N SAMPLES (ɑɂɋɅɈ ȼɕȻɈɊɈɄ)

1: RDGS STORE (ɋɈɏɊȺɇȿɇɂȿ ɉɈɄȺɁȺɇɂɃ) ĺ 2: SAVED RDGS (ɋɈɏɊȺɇȿɇɇɕȿ
ɉɈɄȺɁȺɇɂə) ĺ 3: ERROR (ɈɒɂȻɄɂ) ĺ 4: TEST (ȾɂȺȽɇɈɋɌɂɄȺ) ĺ 5: CHART OUT (ȼɕɏɈȾ 

ɋȺɆɈɉɂɋɐȺ) ĺ 6: CHART SPAN (ȾɂȺɉȺɁɈɇ ɋȺɆɈɉɂɋɐȺ) ĺ 7: CHART NULL (ɋɆȿɓȿɇɂȿ 

ɋȺɆɈɉɂɋɐȺ) ĺ 8: DISPLAY (ɈɌɈȻɊȺɀȿɇɂȿ) ĺ 9: COMMA (ɊȺɁȾȿɅɂɌȿɅɖ) ĺ 10: PRESET 

(ɋȻɊɈɋ ɇȺɋɌɊɈȿɄ) ĺ 11: REVISION (ȼȿɊɋɂə ɆɂɄɊɈɉɊɈȽɊȺɆɆɕ)

1: GPIB ADDR (ȺȾɊȿɋ GPIB) ĺ 2: INTERFACE (ɂɇɌȿɊɎȿɃɋ) ĺ 3: BAUD RATE (ɋɄɈɊɈɋɌɖ) ĺ
4: PARITY (ɑȿɌɇɈɋɌɖ) ĺ 5: LANGUAGE (əɁɕɄ)

1: SECURED (ɁȺɓɂɓȿɇ) ĺ [1: UNSECURED] (ɇȿ ɁȺɓɂɓȿɇ) ĺ [2: CALIBRATE]
(ɄȺɅɂȻɊɈȼȺɌɖ) ĺ [3: CHART ZERO] (ɇɈɅɖ ɋȺɆɈɉɂɋɐȺ) ĺ [4: CHART GAIN] (ɍɋɂɅȿɇɂȿ 

ɋȺɆɈɉɂɋɐȺ) ĺ [5: INJECTED I] (ɂɇɀȿɄɌɂɊɍȿɆɕɃ ɌɈɄ) ĺ 6: CAL COUNT (ɑɂɋɅɈ 

ɄȺɅɂȻɊɈȼɈɄ) ĺ 7:MESSAGE (ɋɈɈȻɓȿɇɂȿ)

Ʉɨɦɚɧɞɵ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɦɟɧɸ ɤɚɥɢɛɪɨɜɤɢ (CAL) ɜ ɤɜɚɞɪɚɬɧɵɯ ɫɤɨɛɤɚɯ ([]), 

ɛɭɞɭɬ «ɫɤɪɵɬɵ», ɟɫɥɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɧɟ ɩɟɪɟɜɟɞɟɧ ɜ ɫɨɫɬɨɹɧɢɟ 

UNSECURED (ɇȿ ɁȺɓɂɓȿɇ) ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ.
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ɂɧɞɢɤɚɬɨɪɵ ɧɚ ɞɢɫɩɥɟɟ

ɑɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɢɧɞɢɤɚɬɨɪɵ ɧɚ ɞɢɫɩɥɟɟ, ɧɚɠɦɢɬɟ ɢ ɭɞɟɪɠɢɜɚɣɬɟ ɧɚɠɚɬɨɣ ɤɧɨɩɤɭ 
Shift ɜɨ ɜɪɟɦɹ ɜɤɥɸɱɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ.

* ȼɤɥɸɱɚɟɬɫɹ ɜɨ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɹ.

Adrs(Ȼɟɫɠɬ) Ⱥɞɪɟɫ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɜɵɛɪɚɧ ɞɥɹ ɩɪɢɟɦɚ ɢɥɢ ɩɟɪɟɞɚɱɢ ɩɨ ɢɧɬɟɪɮɟɣɫɭ 
GPIB.

Rmt (Ɏɟɛɦɠɨɨɶɤ) ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɪɚɛɨɬɚɟɬ ɜ ɭɞɚɥɟɧɧɨɦ ɪɟɠɢɦɟ (ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɞɚɥɟɧɧɵɣ 
ɢɧɬɟɪɮɟɣɫ).

Man (Ƚɫɮɲɨɮɹ) ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɭɫɬɚɧɨɜɤɭ ɞɢɚɩɚɡɨɧɚ ɜɪɭɱɧɭɸ (ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 
ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɨɬɤɥɸɱɟɧɨ).

Trig (ɂɛɪɮɬɥ) ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɨɠɢɞɚɟɬ ɨɞɢɧɨɱɧɨɝɨ ɡɚɩɭɫɤɚ ɢɥɢ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ.

OC Off (Кɩɧɪɠɨɬɛɱɣɺ 
ɬɟɝɣɞɛ ɝɶɥɦ.

Ʉɨɦɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ ɜɵɤɥɸɱɟɧɚ.

Null (Ɉɩɦɷ) ɂɫɩɨɥɶɡɭɟɬɫɹ ɡɧɚɱɟɧɢɟ ɧɭɥɹ.

Stats (Ɍɭɛɭɣɬɭɣɥɛ) ɂɫɩɨɥɶɡɭɸɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ.

Scale (ɇɛɬɳɭɛɜ) ɂɫɩɨɥɶɡɭɸɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɪɚɡɜɟɪɬɤɢ.

ERROR (ɉɓɃȼКȻ) Ɉɛɧɚɪɭɠɟɧɵ ɚɩɩɚɪɚɬɧɵɟ ɨɲɢɛɤɢ ɢɥɢ ɨɲɢɛɤɢ ɜ ɤɨɦɚɧɞɚɯ ɩɨ ɭɞɚɥɟɧɧɨɦɭ 
ɢɧɬɟɪɮɟɣɫɭ.

Shift (Ȼɥɭɣɝɨɶ 
ɛɦɷɭɠɫɨɛɭɣɝɨɶɠ 
ɯɮɨɥɱɣɣ ɥɨɩɪɩɥ) 

ɇɚɠɚɬɚ ɤɧɨɩɤɚ «Shift» (Ⱥɤɬɢɜɧɵ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɮɭɧɤɰɢɢ ɤɧɨɩɨɤ).

Ch1 ȼɯɨɞ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɪɚɛɨɬɚɟɬ ɩɨ ɤɚɧɚɥɭ 1.

Ch2 ȼɯɨɞ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɪɚɛɨɬɚɟɬ ɩɨ ɤɚɧɚɥɭ 2.

Ch1 - Ch2 ɉɪɢɛɨɪ ɨɬɨɛɪɚɠɚɟɬ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɜɯɨɞɚɦɢ ɤɚɧɚɥɚ 1 ɢ ɤɚɧɚɥɚ 2.

Ch1 / Ch2 ɉɪɢɛɨɪ ɨɬɨɛɪɚɠɚɟɬ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɜɯɨɞɚɦɢ ɤɚɧɚɥɚ 1 ɢ ɤɚɧɚɥɚ 2.

Ω (1 ɪɫɩɝɩɟ) ɉɪɢɛɨɪ ɢɡɦɟɪɹɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ (ɜ ɨɦɚɯ).

LP (ɬɩɪɫ. ɪɫɣ ɨɣɢɥɩɤ 
ɧɩɴɨɩɬɭɣ)

ɉɪɢɛɨɪ ɢɡɦɟɪɹɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɨɦɚɯ ɩɪɢ ɧɢɡɤɨɣ ɦɨɳɧɨɫɬɢ.

2Ω (2 ɪɫɩɝɩɟɛ) ɉɪɢɛɨɪ ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɨɦɚɯ ɩɨ 2-ɩɪɨɜɨɞɧɨɣ ɫɯɟɦɟ (ɟɫɥɢ 
ɢɧɞɢɤɚɬɨɪ ɧɟ ɝɨɪɢɬ, ɢɡɦɟɪɟɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɩɨ 4-ɩɪɨɜɨɞɧɨɣ ɫɯɟɦɟ).

LoV (Ƀɢɧ. ɬ ɩɞɫɛɨɣɲɠɨɣɠɧ 
ɪɩ ɨɛɪɫɺɡɠɨɣɹ)

ɉɪɢɛɨɪ ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɨɦɚɯ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ 
ɩɨ ɧɚɩɪɹɠɟɧɢɸ.

Hold (Ɏɟɠɫɡɛɨɣɠ) Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɞɟɪɠɚɧɢɟ ɩɨɤɚɡɚɧɢɣ ɜɤɥɸɱɟɧɨ.

Filt (ɏɣɦɷɭɫ) Ⱥɧɚɥɨɝɨɜɵɣ ɢ/ɢɥɢ ɰɢɮɪɨɜɨɣ ɮɢɥɶɬɪ ɜɤɥɸɱɟɧ.

Mem (Ɋɛɧɺɭɷ) Ɂɚɝɨɪɚɟɬɫɹ, ɤɨɝɞɚ ɚɤɬɢɜɧɚ ɩɚɦɹɬɶ ɩɨɤɚɡɚɧɢɣ.
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Ɉɛɡɨɪ ɡɚɞɧɟɣ ɩɚɧɟɥɢ

ɂɫɩɨɥɶɡɭɣɬɟ ɦɟɧɸ ɜɜɨɞɚ/ɜɵɜɨɞɚ (Input / Output) ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɱɬɨɛɵ:

– ȼɵɛɪɚɬɶ ɢɧɬɟɪɮɟɣɫ GPIB ɢɥɢ RS-232

– ɍɫɬɚɧɨɜɢɬɶ ɚɞɪɟɫ ɧɚ ɲɢɧɟ GPIB

– ɍɫɬɚɧɨɜɢɬɶ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢ ɛɢɬ ɱɟɬɧɨɫɬɢ RS-232

1 Ɂɚɡɟɦɥɟɧɢɟ ɤɨɪɩɭɫɚ

2 Ȼɥɨɤ ɥɢɧɟɣɧɵɯ ɩɥɚɜɤɢɯ
ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ

3 ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚ-
ɧɢɹ ɨɬ ɫɟɬɢ

4 ȼɵɯɨɞɧɚɹ ɤɥɟɦɦɚ ɧɚ ɫɚɦɨɩɢɫɟɰ 
(ɚɧɚɥɨɝɨɜɵɣ ɜɵɯɨɞ)

5 ȼɵɯɨɞɧɚɹ ɤɥɟɦɦɚ «ȼɨɥɶɬɦɟɬɪ
ɨɬɪɚɛɨɬɚɥ»

6 Ʉɥɟɦɦɚ ɜɯɨɞɚ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ

7 Ɋɚɡɴɟɦ ɢɧɬɟɪɮɟɣɫɚ GPIB (IEEE-488)

8 Ɋɚɡɴɟɦ ɢɧɬɟɪɮɟɣɫɚ RS-232
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Ƚɥɚɜɵ ɤɧɢɝɢ

Ʉɪɚɬɤɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɧɚɱɚɥɭ ɪɚɛɨɬɵ. ȼ ɝɥɚɜɟ 1 ɨɩɢɫɚɧɚ ɩɨɞɝɨɬɨɜɤɚ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ. Ɉɧɚ ɩɨɦɨɝɚɟɬ ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɱɚɫɬɶɸ ɮɭɧɤɰɢɣ, 
ɞɨɫɬɭɩɧɵɯ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 

ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ȼ ɝɥɚɜɟ 2 ɞɚɟɬɫɹ ɨɩɢɫɚɧɢɟ 
ɦɟɧɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢ ɧɟɤɨɬɨɪɵɯ ɮɭɧɤɰɢɣ ɦɟɧɸ ɩɪɢɛɨɪɚ. 

Ɏɭɧɤɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ. Ƚɥɚɜɚ 3 ɫɨɞɟɪɠɢɬ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɢ ɩɪɨɰɟɫɫɚ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
ɂɧɮɨɪɦɚɰɢɹ ɷɬɨɣ ɝɥɚɜɵ ɛɭɞɟɬ ɩɨɥɟɡɧɨɣ ɢ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨ-
ɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ.

ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. Ƚɥɚɜɚ 4 ɫɨɞɟɪɠɢɬ ɫɩɪɚɜɨɱ-
ɧɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɩɨɥɟɡɧɚ ɩɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɩɪɢɛɨɪɚ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.

ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ. ȼ ɝɥɚɜɟ 5 ɩɟɪɟɱɢɫɥɟɧɵ ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɜ ɯɨɞɟ ɪɚɛɨɬɵ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɨɦ. Ʉɚɠɞɨɟ 
ɢɡ ɨɩɢɫɚɧɢɣ ɫɨɞɟɪɠɢɬ ɞɨɫɬɚɬɨɱɧɨ ɫɜɟɞɟɧɢɣ, ɱɬɨɛɵ ɩɪɢɫɬɭɩɢɬɶ ɤ ɞɢɚɝɧɨɫɬɢɤɟ 
ɢ ɭɫɬɪɚɧɟɧɢɸ ɩɪɨɛɥɟɦɵ. 

ɉɪɢɤɥɚɞɧɵɟ ɩɪɨɝɪɚɦɦɵ. Ƚɥɚɜɚ 6 ɫɨɞɟɪɠɢɬ ɧɟɫɤɨɥɶɤɨ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨ-
ɝɪɚɦɦ ɞɥɹ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. Ɉɧɚ ɩɨɦɨɠɟɬ ɜɚɦ ɪɚɡɪɚɛɨɬɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ 
ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɜɚɲɢɯ ɡɚɞɚɱ ɩɨ ɢɡɦɟɪɟɧɢɹɦ.

ɍɱɟɛɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɢɡɦɟɪɟɧɢɹɦ. ȼ ɝɥɚɜɟ 7 ɨɛɫɭɠɞɚɸɬɫɹ ɫɨɨɛɪɚɠɟ-
ɧɢɹ, ɤɨɬɨɪɵɟ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ, ɢ ɦɟɬɨɞɢɤɢ, ɩɨɡɜɨɥɹɸɳɢɟ 
ɞɨɫɬɢɱɶ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɢ ɭɦɟɧɶɲɢɬɶ ɜɥɢɹɧɢɟ ɢɫɬɨɱɧɢɤɨɜ ɩɨɝɪɟɲɧɨɫɬɟɣ
ɢɡɦɟɪɟɧɢɣ.

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ȼ ɝɥɚɜɟ 8 ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, ɚ ɬɚɤɠɟ ɭɤɚɡɵɜɚɟɬɫɹ ɩɪɚɜɢɥɶɧɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ 
ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ.

ȿɫɥɢ ɭ ɜɚɫ ɜɨɡɧɢɤɧɭɬ ɤɚɤɢɟ-ɥɢɛɨ ɜɨɩɪɨɫɵ ɜ ɫɜɹɡɢ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɢɡɦɟɪɢ-

ɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, ɡɜɨɧɢɬɟ ɩɨ ɬɟɥɟɮɨɧɭ 1-800-452-4844 ɜ ɋɒȺ ɢɥɢ ɨɛɪɚɳɚɣ-

ɬɟɫɶ ɜ ɛɥɢɠɚɣɲɟɟ ɬɨɪɝɨɜɨɟ ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɨ Keysight Technologies.
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ɗɌȺ ɋɌɊȺɇɂɐȺ ɇȺɆȿɊȿɇɇɈ ɈɋɌȺȼɅȿɇȺ ɉɍɋɌɈɃ. 
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ɉɨɞɝɨɬɨɜɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ     23
ɑɬɨ ɞɟɥɚɬɶ, ɟɫɥɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɧɟ ɜɤɥɸɱɚɟɬɫɹ?     24
ɉɟɪɟɫɬɚɧɨɜɤɚ ɪɭɱɤɢ ɞɥɹ ɩɟɪɟɧɨɫɤɢ     26
Ɉɪɝɚɧɢɡɚɰɢɹ ɜɯɨɞɧɵɯ ɩɨɞɤɥɸɱɟɧɢɣ     27
ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ     29
ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɢɫɬɨɪɨɜ     30
ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɯ ɞɚɬɱɢɤɨɜ     31
ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪ     32
ȼɵɛɨɪ ɞɢɚɩɚɡɨɧɚ     33
ɍɫɬɚɧɨɜɤɚ ɱɢɫɥɚ ɪɚɡɪɹɞɨɜ     34
ɍɫɬɚɧɨɜɤɚ ɜɪɟɦɟɧɢ ɭɫɪɟɞɧɟɧɢɹ     35
Ɏɨɪɦɚɬɵ ɨɬɨɛɪɚɠɟɧɢɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ     36
Ɇɨɧɬɚɠ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɜ ɫɬɨɣɤɭ     37
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Ʉɪɚɬɤɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɧɚɱɚɥɭ ɪɚɛɨɬɵ
ɗɬɚ ɝɥɚɜɚ ɨɩɢɫɵɜɚɟɬ ɩɨɞɝɨɬɨɜɤɭ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɢ ɫɨɞɟɪ-
ɠɢɬ ɭɩɪɚɠɧɟɧɢɹ, ɩɨɦɨɝɚɸɳɢɟ ɩɪɢɫɬɭɩɢɬɶ ɤ ɪɚɛɨɬɟ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɨɦ, 
ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɟɝɨ ɦɟɧɸ ɢ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ.

ɇɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɪɚɫɩɨɥɨɠɟɧɵ ɞɜɚ ɪɹɞɚ ɤɧɨɩɨɤ, ɩɨɡɜɨɥɹɸɳɢɯ ɜɵɛɢɪɚɬɶ ɪɚɡ-
ɥɢɱɧɵɟ ɮɭɧɤɰɢɢ ɢ ɨɩɟɪɚɰɢɢ. ɍ ɛɨɥɶɲɢɧɫɬɜɚ ɤɧɨɩɨɤ ɢɦɟɟɬɫɹ ɚɥɶɬɟɪɧɚɬɢɜɧɚɹ ɮɭɧɤ-
ɰɢɹ, ɜɵɡɵɜɚɟɦɚɹ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ Shift — ɨɧɚ ɨɛɨɡɧɚɱɟɧɚ 
ɧɚɞɩɢɫɶɸ ɫɢɧɢɦ ɰɜɟɬɨɦ ɧɚɞ ɤɧɨɩɤɨɣ. ɑɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɚɥɶɬɟɪɧɚɬɢɜɧɭɸ ɮɭɧɤɰɢɸ, 

ɧɚɠɦɢɬɟ  (ɧɚ ɞɢɫɩɥɟɟ ɡɚɝɨɪɢɬɫɹ ɢɧɞɢɤɚɬɨɪ Shift). Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ, ɧɚɞ 
ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚɞɩɢɫɶ ɬɪɟɛɭɟɦɨɣ ɮɭɧɤɰɢɢ. ɇɚɩɪɢɦɟɪ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ 

ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɚɠɦɢɬɟ  .

ȿɫɥɢ ɜɵ ɫɥɭɱɚɣɧɨ ɧɚɠɚɥɢ ɤɧɨɩɤɭ , ɩɪɨɫɬɨ ɧɚɠɦɢɬɟ ɟɟ ɟɳɟ ɪɚɡ, ɱɬɨɛɵ ɜɵɤɥɸ-
ɱɢɬɶ ɢɧɞɢɤɚɬɨɪ Shift.

Shift

Shift DCV

Shift
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ɉɨɞɝɨɬɨɜɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ
ɋɥɟɞɭɸɳɢɟ ɲɚɝɢ ɩɨɡɜɨɥɹɬ ɩɨɞɝɨɬɨɜɢɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ.

1 ɉɪɨɜɟɪɶɬɟ ɫɩɢɫɨɤ ɩɨɫɬɚɜɤɢ.

ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɜɦɟɫɬɟ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɨɦ ɜɵ ɩɨɥɭɱɢɥɢ ɫɥɟɞɭɸɳɢɟ 
ɩɪɟɞɦɟɬɵ. ȿɫɥɢ ɥɸɛɨɣ ɢɡ ɧɢɯ ɨɬɫɭɬɫɬɜɭɟɬ, ɨɛɪɚɬɢɬɟɫɶ ɜ ɛɥɢɠɚɣɲɟɟ ɬɨɪɝɨɜɨɟ 
ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɨ Keysight Technologies.

– Ɉɞɢɧ ɜɯɨɞɧɨɣ ɤɚɛɟɥɶ ɫ ɧɢɡɤɨɣ ɬɟɪɦɨɷɞɫ.

– Ɉɞɢɧ ɤɨɪɨɬɤɨɡɚɦɵɤɚɸɳɢɣ ɱɟɬɵɪɟɯɩɪɨɜɨɞɧɨɣ ɲɬɟɩɫɟɥɶ ɫ ɧɢɡɤɨɣ ɬɟɪɦɨɷɞɫ.

– Ɉɞɢɧ ɲɧɭɪ ɩɢɬɚɧɢɹ.

–   .

–   .

– Ɉɞɧɚ ɫɜɟɪɧɭɬɚɹ ɤɚɪɬɚ  .

– Ʉɚɥɢɛɪɨɜɨɱɧɵɣ ɫɟɪɬɢɮɢɤɚɬ (ɫɜɢɞɟɬɟɥɶɫɬɜɨ ɨ ɩɨɜɟɪɤɟ) ɫɨ ɫɴɟɦɧɨɣ ɷɬɢɤɟɬɤɨɣ 
ɤɚɥɢɛɪɨɜɤɢ.

– Ɉɞɧɚ ɛɭɬɵɥɤɚ ɫɪɟɞɫɬɜɚ ɞɥɹ ɨɱɢɫɬɤɢ ɤɨɧɬɚɤɬɨɜ DeoxIT™.[1]

2 ɉɨɞɤɥɸɱɢɬɟ ɲɧɭɪ ɩɢɬɚɧɢɹ ɢ ɜɤɥɸɱɢɬɟ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ.

Ⱦɢɫɩɥɟɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɡɚɝɨɪɢɬɫɹ ɧɚ ɜɪɟɦɹ, ɩɨɤɚ ɩɪɢɛɨɪ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶ 
ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ. Ɉɬɨɛɪɚɡɢɬɫɹ ɚɞɪɟɫ ɧɚ ɲɢɧɟ GPIB. ɉɨɫɥɟ 
ɷɬɨɝɨ ɩɪɢɛɨɪ ɛɭɞɟɬ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 6 1/2 ɪɚɡ-
ɪɹɞɚ, ɩɨ ɜɯɨɞɭ ɤɚɧɚɥɚ 1, ɫɨ ɜɤɥɸɱɟɧɧɵɦ ɰɢɮɪɨɜɵɦ ɮɢɥɶɬɪɨɦ.

      ,  -

       .

3 ȼɵɩɨɥɧɢɬɟ ɩɨɥɧɨɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ.

ɉɪɢ ɩɨɥɧɨɦ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɪɚɡɥɢɱɧɵɯ ɩɪɨɜɟ-
ɪɨɤ, ɱɟɦ ɜɨ ɜɪɟɦɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ Shift 
ɜ ɦɨɦɟɧɬ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢ ɭɞɟɪɠɢɜɚɣɬɟ ɟɟ ɧɚɠɚɬɨɣ;  

    5 . ɋɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɧɚɱɧɟɬɫɹ, ɤɨɝɞɚ ɜɵ 
ɨɬɩɭɫɬɢɬɟ ɤɧɨɩɤɭ.

ȿɫɥɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɛɭɞɟɬ ɩɪɨɣɞɟɧɨ ɭɫɩɟɲɧɨ, ɧɚ ɢɧɞɢɤɚɬɨɪɟ ɩɟɪɟɞɧɟɣ 
ɩɚɧɟɥɢ ɩɨɹɜɢɬɫɹ ɧɚɞɩɢɫɶ «PASS» (ɉɊɈɃȾȿɇɈ). ȿɫɥɢ ɩɪɨɜɟɪɤɚ ɧɟ ɛɭɞɟɬ ɩɪɨɣ-
ɞɟɧɚ, ɩɨɹɜɢɬɫɹ ɧɚɞɩɢɫɶ «FAIL» (ɋȻɈɃ) ɢ ɡɚɝɨɪɢɬɫɹ ɢɧɞɢɤɚɬɨɪ ERROR 
(ɈɒɂȻɄȺ). ɋɜɟɞɟɧɢɹ ɨ ɜɨɡɜɪɚɬɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɜ Keysight 
Technologies ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɦ. ɜ   . 

[1] DeoxIT™ — ɷɬɨ ɬɨɜɚɪɧɵɣ ɡɧɚɤ CAIG Laboratories, Inc., San Diego, California.
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ɑɬɨ ɞɟɥɚɬɶ, ɟɫɥɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɧɟ ɜɤɥɸɱɚɟɬɫɹ?

ɋɥɟɞɭɸɳɢɟ ɲɚɝɢ ɩɨɦɨɝɭɬ ɭɫɬɪɚɧɢɬɶ ɩɪɨɛɥɟɦɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɢ 
ɜɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ. ȿɫɥɢ ɜɚɦ ɩɨɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɨɦɨɳɶ, ɫɦ. ɜ -

   ɭɤɚɡɚɧɢɹ ɩɨ ɜɨɡɜɪɚɬɭ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɜ Keysight 
Technologies ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ.

1 ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɧɚ ɩɪɢɛɨɪ ɩɨɞɚɟɬɫɹ ɩɢɬɚɧɢɟ ɨɬ ɫɟɬɢ.

ɋɧɚɱɚɥɚ ɩɪɨɜɟɪɶɬɟ, ɧɚɯɨɞɢɬɫɹ ɥɢ ɜɵɤɥɸɱɚɬɟɥɶ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɜ ɩɨɥɨɠɟɧɢɢ 
«On» (ȼɤɥ). ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɲɧɭɪ ɩɢɬɚɧɢɹ ɧɚɞɟɠɧɨ ɜɫɬɚɜɥɟɧ ɜ ɦɨɞɭɥɶ ɩɢɬɚɧɢɹ 
ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɧɚ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 
ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ.

2 ɉɪɨɜɟɪɶɬɟ ɧɚɫɬɪɨɣɤɢ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ.

ȼɵɛɨɪ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɨɬ ɫɟɬɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɚɲɟɣ 
ɫɬɪɚɧɨɣ ɩɪɢ ɨɬɩɪɚɜɤɟ ɜɚɦ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɂɡɦɟɧɢɬɟ 
ɧɚɫɬɪɨɣɤɭ ɧɚɩɪɹɠɟɧɢɹ, ɟɫɥɢ ɨɧɚ ɭɫɬɚɧɨɜɥɟɧɚ ɧɟɩɪɚɜɢɥɶɧɨ. ȼɨɡɦɨɠɧɵ ɫɥɟɞɭɸ-
ɳɢɟ ɜɚɪɢɚɧɬɵ ɧɚɫɬɪɨɣɤɢ: 100 ȼ, 120 ȼ, 220 ȼ ɢ 240 ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ (ɞɥɹ 
ɪɚɛɨɬɵ ɨɬ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 230 ȼ ɢɫɩɨɥɶɡɭɣɬɟ ɧɚɫɬɪɨɣɤɭ ɧɚ 220 ȼ).

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɧɚɫɬɪɨɣɤɢ ɧɚɩɪɹɠɟɧɢɹ ɫɦ. ɫɯɟɦɭ ɧɚ ɫɥɟɞɭɸɳɟɣ 
ɫɬɪɚɧɢɰɟ. 

Ⱦɥɹ ɡɚɦɟɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ ɧɚ 250 ɦȺ, 250 ȼ ɡɚɤɚɠɢɬɟ ɞɟɬɚɥɶ № 2110-0817. 

ɗɬɨɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɜɵɛɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɩɢɬɚɧɢɹ ɨɬ ɫɟɬɢ.
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ɍɫɬɚɧɨɜɢɬɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɧɚɞɥɟɠɚɳɟɝɨ ɧɨɦɢɧɚɥɚ ɢ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɜ ɨɤɨɲɤɟ 
ɜɢɞɧɨ ɩɪɚɜɢɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɨɬ ɫɟɬɢ.

1 Ɉɬɫɨɟɞɢɧɢɬɟ ɲɧɭɪ ɩɢɬɚɧɢɹ. 
ɂɡɜɥɟɤɢɬɟ ɛɥɨɤ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ ɫ 
ɡɚɞɧɟɣ ɫɬɨɪɨɧɵ.

2  . 
Ⱦɨɫɬɚɧɶɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ 
ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɢɡ ɛɥɨɤɚ.

3 ɉɨɜɨɪɚɱɢɜɚɣɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ 
ɧɚɩɪɹɠɟɧɢɹ, ɩɨɤɚ ɜ ɨɤɨɲɤɟ 
ɧɟ ɛɭɞɟɬ ɜɢɞɧɨ ɩɪɚɜɢɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ.

4 ɍɫɬɚɧɨɜɢɬɟ ɧɚ ɦɟɫɬɨ ɛɥɨɤ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ.
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ɉɟɪɟɫɬɚɧɨɜɤɚ ɪɭɱɤɢ ɞɥɹ ɩɟɪɟɧɨɫɤɢ
ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɩɨɥɨɠɟɧɢɟ ɪɭɱɤɢ, ɜɨɡɶɦɢɬɟɫɶ ɡɚ ɧɟɟ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɢ  

. Ɂɚɬɟɦ ɩɨɜɟɪɧɢɬɟ ɪɭɱɤɭ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ.

ɉɨɥɨɠɟɧɢɹ ɪɭɱɤɢ ɞɥɹ ɪɚɛɨɬɵ 
ɜ ɧɚɫɬɨɥɶɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ

ɉɨɥɨɠɟɧɢɟ ɪɭɱɤɢ ɞɥɹ ɩɟɪɟɧɨɫɤɢ 
ɩɪɢɛɨɪɚ
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Ɉɪɝɚɧɢɡɚɰɢɹ ɜɯɨɞɧɵɯ ɩɨɞɤɥɸɱɟɧɢɣ

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɤɚɛɟɥɹ
ɋɨɜɦɟɫɬɢɬɟ ɪɚɡɴɟɦ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɫ ɩɪɨɜɨɞɧɢɤɚɦɢ ɜ ɤɚɛɟɥɟ ɢ ɧɚɞɚɜɢɬɟ 
ɧɚ ɧɟɝɨ. Ɂɚɬɹɧɢɬɟ ɧɚɤɢɞɧɭɸ ɝɚɣɤɭ.

Ɋɚɡɴɟɦ ɢ ɤɚɛɟɥɶ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɧɟɨɬɴɟɦɥɟɦɭɸ ɱɚɫɬɶ ɫɢɫɬɟɦɵ ɩɪɨɜɟ-

ɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɢɫɩɨɥɶɡɭɣɬɟ 

ɤɚɛɟɥɶ ɫ ɦɟɞɧɵɦɢ ɩɪɨɜɨɞɧɢɤɚɦɢ ɢ ɪɚɡɴɟɦɵ, ɩɨɫɬɚɜɥɹɟɦɵɟ Keysight 

Technologies.

ȼɪɟɦɹ ɨɬ ɜɪɟɦɟɧɢ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɨɱɢɫɬɢɬɶ ɩɪɨɜɨɞɧɢɤɢ, ɱɬɨɛɵ ɭɞɚ-

ɥɢɬɶ ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɨɤɫɢɞɵ. ɉɪɨɰɟɞɭɪɚ ɨɱɢɫɬɤɢ ɩɪɨɜɨɞɧɢɤɨɜ ɨɩɢɫɚɧɚ 

ɧɚ ɫɬɪɚɧɢɰɟ 299.

Ʉɨɪɩɭɫ ɪɚɡɴɟɦɚ ɢ ɷɤɪɚɧ ɤɚɛɟɥɹ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɤɥɟɦɦɨɣ ɡɚɡɟɦɥɟɧɢɹ.
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɤɚɛɟɥɟɣ

      
.   301.
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ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ
Ⱦɢɚɩɚɡɨɧɵ ɧɚɩɪɹɠɟɧɢɣ ɤɚɧɚɥɚ 1: 1 ɦȼ, 10 ɦȼ, 100 ɦȼ, 1 ȼ, 10 ȼ, 100 ȼ
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ: 0,1 ɧȼ (   1 )

Ⱦɢɚɩɚɡɨɧɵ ɧɚɩɪɹɠɟɧɢɣ ɤɚɧɚɥɚ 2: 1 ɦȼ, 10 ɦȼ, 100 ɦȼ, 1 ȼ, 10 ȼ
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ: 0,1 ɧȼ (   1 )

ɇɟɡɚɜɢɫɢɦɨɟ ɡɧɚɱɟɧɢɟ ɧɭɥɹ (NULL) ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɤɚɧɚɥɨɜ

Ɋɚɡɜɹɡɤɚ ɦɟɠɞɭ ɜɯɨɞɨɦ LO ɤɚɧɚɥɚ 1 ɢ ɜɯɨɞɨɦ LO ɤɚɧɚɥɚ 2 ɪɚɫɫɱɢɬɚɧɚ ɧɚ 150 ȼ 
ɩɢɤɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ.

ȼ ɪɟɠɢɦɟ ɫɤɚɧɢɪɨɜɚɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɜɯɨɞɧɵɦɢ ɤɚɧɚɥɚɦɢ ɩɪɨɢɫɯɨ-

ɞɢɬ ɤɚɠɞɵɟ 3 ɫɟɤɭɧɞɵ ɢɥɢ ɩɪɢ ɤɚɠɞɨɦ ɢɡɦɟɪɟɧɢɢ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɱɬɨ 

ɡɚɧɢɦɚɟɬ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ).
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ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɢɫɬɨɪɨɜ
Ɍɢɩ ɬɟɪɦɢɫɬɨɪɨɜ: 5 kΩ
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ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɯ 
ɞɚɬɱɢɤɨɜ

4-ɯ ɩɪɨɜɨɞɧɵɟ, ɬɢɩ: α = 0,00385 (DIN/IEC 751) ɢɥɢ α = 0,00391

R0 = ɨɬ 4,9 Ω ɞɨ 2,1 kΩ
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ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪ
Ɍɢɩɵ ɬɟɪɦɨɩɚɪ: B, E, J, K, N, R, S, T

ɗɬɚɥɨɧɧɨɟ ɡɧɚɱɟɧɢɟ: ɜɧɟɲɧɢɣ ɬɟɪɦɢɫɬɨɪ, ɜɧɟɲɧɟɟ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢɥɢ 
ɜɧɭɬɪɟɧɧɢɣ ɬɟɪɦɢɫɬɨɪ. 

Ɍɨɥɶɤɨ ɩɨ ɤɚɧɚɥɭ 2.

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɬɟɪɦɢɫɬɨɪɚ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɷɬɚɥɨɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɫɥɟɞɭɟɬ ɢɡɝɨɬɨɜɢɬɶ ɫɩɟɰɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɨ-

ɜɨɞɤɢ ɬɟɪɦɨɩɚɪɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤɨ ɜɯɨɞɧɵɦ ɤɥɟɦɦɚɦ
(ɫɦ. ɧɚ ɫɬɪɚɧɢцɟ 301).
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ȼɵɛɨɪ ɞɢɚɩɚɡɨɧɚ
Ɇɨɠɧɨ ɩɨɡɜɨɥɢɬɶ ɩɪɢɛɨɪɭ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɬɶ ɞɢɚɩɚɡɨɧ (  

 ) ɢɥɢ ɠɟ ɜɵɛɪɚɬɶ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɞɢɚɩɚɡɨɧ (  -
 ).

– Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ, 
ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

– ɉɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɚɩɚɡɨɧɚ:

ɉɨɧɢɠɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɩɪɢ <10% ɬɟɤɭɳɟɝɨ ɞɢɚɩɚɡɨɧɚ
ɉɨɜɵɲɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɩɪɢ >120% ɬɟɤɭɳɟɝɨ ɞɢɚɩɚɡɨɧɚ

– ȿɫɥɢ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ɫɥɢɲɤɨɦ ɜɟɥɢɤ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɜ ɬɟɤɭɳɟɦ ɞɢɚɩɚɡɨɧɟ, ɩɪɢ-
ɛɨɪ ɜɵɞɚɫɬ ɢɧɞɢɤɚɰɢɸ  (ɢɧɞɢɤɚɬɨɪ «OVLD»).

– ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɪɚɡɧɨɫɬɟɣ ɢɥɢ ɫɨɨɬɧɨɲɟɧɢɣ ɢɧɞɢɤɚɰɢɹ ɩɟɪɟɝɪɭɡɤɢ («OVLD») 
ɩɨɹɜɥɹɟɬɫɹ ɜ ɫɥɭɱɚɟ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɥɸɛɨɦɭ ɢɡ ɤɚɧɚɥɨɜ.

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɜɚɪɢɚɧɬ ɜɵɛɨɪɚ ɞɢɚɩɚɡɨɧɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɥɨɤɚɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɤɚɧɚɥɚ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɩɨɫɨɛ ɜɵɛɨɪɚ 

ɞɢɚɩɚɡɨɧɨɜ (ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢɥɢ ɜɪɭɱɧɭɸ) ɦɨɠɧɨ ɡɚɞɚɜɚɬɶ ɞɥɹ ɤɚɠɞɨɝɨ 

ɤɚɧɚɥɚ ɧɟɡɚɜɢɫɢɦɨ. ɉɪɢ ɜɵɛɨɪɟ ɞɢɚɩɚɡɨɧɚ ɜɪɭɱɧɭɸ ɜɵɛɪɚɧɧɵɣ ɞɢɚɩɚɡɨɧ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɥɨɤɚɥɶɧɨ ɞɥɹ ɚɤɬɢɜɧɨɝɨ ɜ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɤɚɧɚɥɚ; ɩɪɢɛɨɪ 

ɫɨɯɪɚɧɹɟɬ ɧɚɫɬɪɨɣɤɭ ɞɢɚɩɚɡɨɧɨɜ ɤɚɧɚɥɚ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɦɟɠɞɭ ɤɚɧɚɥɚɦɢ.
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ɍɫɬɚɧɨɜɤɚ ɱɢɫɥɚ ɪɚɡɪɹɞɨɜ
Ⱦɢɫɩɥɟɣ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɧɚ ɨɬɨɛɪɚɠɟɧɢɟ 4½, 5½, 6½ ɢɥɢ 7½ ɪɚɡɪɹɞɨɜ. ȼ ɷɬɨɦ 
ɪɭɤɨɜɨɞɫɬɜɟ ɫɬɚɪɲɢɣ ɡɧɚɱɚɳɢɣ ɪɚɡɪɹɞ (ɫɚɦɵɣ ɥɟɜɵɣ ɧɚ ɪɚɡɪɹɞɟ) ɫɱɢɬɚɟɬɫɹ «ɩɨɥɨ-
ɜɢɧɨɣ ɪɚɡɪɹɞɚ» (½), ɬɚɤ ɤɚɤ ɨɧ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɬɨɥɶɤɨ ɡɧɚɱɟɧɢɹ «0» ɢ «1».  

       -
 — .   35.

– ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɭɫɬɚɧɚɜɥɢ-
ɜɚɟɬɫɹ ɨɬɨɛɪɚɠɟɧɢɟ 6½ ɪɚɡɪɹɞɨɜ.

– ɑɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ ɡɚɜɢɫɢɬ ɨɬ ɜɪɟɦɟɧɢ ɭɫɪɟɞɧɟɧɢɹ ɢ ɧɚɫɬɪɨɟɤ 
ɮɢɥɶɬɪɚ. ɉɪɢɛɨɪ ɧɟ ɩɨɡɜɨɥɢɬ ɜɵɛɪɚɬɶ ɨɬɨɛɪɚɠɟɧɢɟ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɪɚɡɪɹɞɨɜ, 
ɱɟɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢɦɢ ɪɚɛɨɱɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɢɛɨɪɚ 
ɜ ɬɟɤɭɳɟɦ ɪɟɠɢɦɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɱɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ ɦɨɠɧɨ
ɭɦɟɧɶɲɢɬɶ.
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ɍɫɬɚɧɨɜɤɚ ɜɪɟɦɟɧɢ ɭɫɪɟɞɧɟɧɢɹ
ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ (ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ) ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɮɨɪɦɟ ɱɢɫɥɚ ɩɟɪɢɨɞɨɜ ɫɟɬɢ 
ɩɢɬɚɧɢɹ («NPLC»). Ⱦɥɹ ɩɚɪɚɦɟɬɪɚ NPLC ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɡɧɚɱɟɧɢɹ 0.02, 0.2, 1, 2, 10, 
20, 100 ɢɥɢ 200.

– ɉɟɪɟɤɥɸɱɚɬɶ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ, ɜɵɛɢɪɚɹ ɨɞɧɨ ɢɡ ɬɪɟɯ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟ-
ɧɢɣ, ɦɨɠɧɨ ɩɨɫɪɟɞɫɬɜɨɦ ɜɵɛɨɪɚ ɱɢɫɥɚ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ —
ɫɦ. ɧɚ ɫɬɪɚɧɢɰɟ 34.

– ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɦɟɧɸ MEAS (ɂɁɆȿɊȿɇɂȿ) ɫ ɩɨɦɨɳɶɸ 
ɤɨɦɚɧɞɵ INTEGRATE (ɍɋɊȿȾɇȿɇɂȿ).

– ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ (ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ) ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɨ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ 
ɱɢɫɥɨɦ ɪɚɡɪɹɞɨɜ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ.

– ɑɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ ɦɨɠɧɨ ɜɫɟɝɞɚ ɭɫɬɚɧɨɜɢɬɶ ɦɟɧɶɲɢɦ, ɱɟɦ ɦɚɤɫɢ-
ɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ (ɦɢɧɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ — 4½).

NPLC
ɏɣɦɷɭɫ ɝɶɥɦ. 

ɇɛɥɬ. ɩɭɩɜɫ. ɫɛɢɫɺɟɩɝ
ɏɣɦɷɭɫ ɝɥɦ. 

ɇɛɥɬ. ɩɭɩɜɫ. ɫɛɢɫɺɟɩɝ

0,02 4½ 5½

0,2 5½ 6½

1 6½ 7½

2 6½ 7½

10 6½ 7½

20 7½ 7½

100 7½ 7½

200 7½ 7½

ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɡɚɞɚɟɬɫɹ ɥɨɤɚɥɶɧɨ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɮɭɧɤɰɢɢ. ɗɬɨ ɨɡɧɚɱɚɟɬ, 
ɱɬɨ ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɮɭɧɤɰɢɣ ɦɨɠɧɨ ɧɟɡɚɜɢɫɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɫɨɛɫɬɜɟɧɧɨɟ 

ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ. ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɞɚɧɧɨɟ ɪɚɧɟɟ 

ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɦɟɠɞɭ ɮɭɧɤɰɢɹɦɢ.
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Ɏɨɪɦɚɬɵ ɨɬɨɛɪɚɠɟɧɢɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ

1.021,651 V

-045,230 mV

0.133,256,7 W

O.VLD mV

-H.ȾȾȾ,ȾȾȾ,Ⱦ ɗɂɂ

6 ɪɚɡɪɹɞɨɜ

«½» ɰɢɮɪɵ

5 ɪɚɡɪɹɞɨɜ

«½» ɰɢɮɪɵ

7 ɪɚɡɪɹɞɨɜ

«½» ɰɢɮɪɵ

Ɏɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ

ɗɬɨ ɞɢɚɩɚɡɨɧ 1 ȼ –

ɗɬɨ ɞɢɚɩɚɡɨɧ 100 ɦȼ –

ɗɬɨ ɞɢɚɩɚɡɨɧ 1 Ɉɦ –

ɗɬɨ ɢɧɞɢɤɚɰɢɹ ɩɟɪɟɝɪɭɡɤɢ ɜ ɞɢɚɩɚɡɨɧɟ 1 ɦȼ.

ɨɬɨɛɪɚɠɚɟɬɫɹ 6½ ɪɚɡɪɹɞɨɜ.

ɨɬɨɛɪɚɠɚɟɬɫɹ 5½ ɪɚɡɪɹɞɨɜ.

ɨɬɨɛɪɚɠɚɟɬɫɹ 7½ ɪɚɡɪɹɞɨɜ.

–

H

Ⱦ
ɗ
ɂ

Ɂɧɚɤ ɦɢɧɭɫɚ (ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ)

«½» ɰɢɮɪɵ (0 ɢɥɢ 1)

Ɉɛɵɱɧɵɟ ɰɢɮɪɵ
ɗɤɫɩɨɧɟɧɬɚ (ɦɚɫɲɬɚɛ: m, k, M)

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ

ɢɥɢ ɩɭɫɬɨ (ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ)

 ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ
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Ɇɨɧɬɚɠ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɜ ɫɬɨɣɤɭ
ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɦɨɠɧɨ ɫɦɨɧɬɢɪɨɜɚɬɶ ɜ ɫɬɚɧɞɚɪɬɧɵɣ 19-ɞɸɣɦɨɜɭɸ ɫɬɨɣɤɭ, 
ɢɫɩɨɥɶɡɭɹ ɨɞɢɧ ɢɡ ɬɪɟɯ ɞɨɫɬɭɩɧɵɯ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɦɨɧɬɚɠɧɵɯ ɧɚɛɨɪɨɜ. Ʉɚɠɞɵɣ 
ɧɚɛɨɪ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɧɫɬɪɭɤɰɢɢ ɢ ɦɨɧɬɚɠɧɭɸ ɚɪɦɚɬɭɪɭ. Ɋɹɞɨɦ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɦ 
ɩɪɢɛɨɪɨɦ 34420A ɜ ɫɬɨɣɤɭ ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɥɸɛɨɣ ɩɪɢɛɨɪ ɫɟɪɢɢ System II 
ɬɟɯ ɠɟ ɪɚɡɦɟɪɨɜ.

ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɜ ɫɬɨɣɤɭ ɫɧɢɦɢɬɟ ɪɭɱɤɭ ɞɥɹ ɩɟɪɟɧɨɫɤɢ, ɚ ɬɚɤɠɟ ɩɟɪɟɞɧɢɟ ɢ ɡɚɞɧɢɟ 
ɪɟɡɢɧɨɜɵɟ ɚɦɨɪɬɢɡɢɪɭɸɳɢɟ ɧɚɤɥɚɞɤɢ.

Ⱦɥɹ ɫɧɹɬɢɹ ɪɭɱɤɢ ɩɨɜɟɪɧɢɬɟ ɟɟ ɜ ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɩɨɬɹɧɢɬɟ ɤɨɧɰɵ 
ɜ ɫɬɨɪɨɧɵ.

Ⱦɥɹ ɫɧɹɬɢɹ ɪɟɡɢɧɨɜɨɣ ɚɦɨɪɬɢɡɢɪɭɸɳɟɣ ɧɚɤɥɚɞɤɢ ɩɨɬɹɧɢɬɟ ɡɚ ɨɞɢɧ ɭɝɨɥ 
ɢ ɫɧɢɦɢɬɟ ɧɚɤɥɚɞɤɭ, ɪɚɫɬɹɝɢɜɚɹ ɟɟ ɩɨ ɩɟɪɢɦɟɬɪɭ.
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Ⱦɥɹ ɦɨɧɬɚɠɚ ɜ ɫɬɨɣɤɭ ɨɞɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, ɡɚɤɚɠɢɬɟ ɧɚɛɨɪ
ɩɟɪɟɯɨɞɧɢɤɨɜ 5063-9240.

Ⱦɥɹ ɦɨɧɬɚɠɚ ɜ ɫɬɨɣɤɭ ɞɜɭɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɨɞɧɨɝɨ ɪɹɞɨɦ ɫ ɞɪɭɝɢɦ, 
ɡɚɤɚɠɢɬɟ ɧɚɛɨɪ ɞɥɹ ɠɟɫɬɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 5061-9694 ɢ ɧɚɛɨɪ ɮɥɚɧɰɟɜ 
5063-9212.

Ⱦɥɹ ɦɨɧɬɚɠɚ ɨɞɧɨɝɨ ɢɥɢ ɞɜɭɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɜ ɜɵɞɜɢɠɧɭɸ ɧɟɫɭ-
ɳɭɸ ɩɨɥɤɭ, ɡɚɤɚɠɢɬɟ ɩɨɥɤɭ 5063-9255 ɢ ɧɚɛɨɪ ɫɤɨɥɶɡɹɳɢɯ ɧɚɩɪɚɜɥɹɸɳɢɯ 
1494-0015 (ɞɥɹ ɦɨɧɬɚɠɚ ɨɞɧɨɝɨ ɩɪɢɛɨɪɚ ɬɚɤɠɟ ɡɚɤɚɠɢɬɟ ɩɚɧɟɥɶ-ɡɚɝɥɭɲɤɭ 
5002-3999).
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ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ
ȼ ɭɤɚɡɚɧɢɹɯ ɷɬɨɣ ɝɥɚɜɵ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜɵ ɡɧɚɤɨɦɵ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨ-
ɪɨɦ ɢ ɨɩɟɪɚɰɢɹɦɢ ɜ ɦɟɧɸ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɭɦɟɬɶ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɞɥɹ 
ɢɡɦɟɪɟɧɢɣ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ. ȿɫɥɢ ɜɵ ɧɟ ɨɡɧɚɤɨɦɢɥɢɫɶ ɫ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɟɣ, ɩɪɨɱ-
ɬɢɬɟ ɜ Ɋɚɡɞɟɥɟ 1, «Ʉɪɚɬɤɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɧɚɱɚɥɭ ɪɚɛɨɬɵ» ɧɚɱɚɥɨ
ɧɚ ɫɬɪɚɧɢɰɟ 21.

ȼ ɷɬɨɣ ɝɥɚɜɟ ɧɟɬ ɩɨɞɪɨɛɧɵɯ ɨɩɢɫɚɧɢɣ ɤɚɠɞɨɣ ɢɡ ɤɧɨɩɨɤ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢ ɞɟɣ-
ɫɬɜɢɣ ɤɚɠɞɨɝɨ ɢɡ ɩɭɧɤɬɨɜ ɦɟɧɸ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɨɧɚ ɫɨɞɟɪɠɢɬ ɯɨɪɨɲɢɣ ɨɛɡɨɪ ɦɟɧɸ 
ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢ ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜɵɩɨɥɧɹɟɦɵɯ ɫ ɧɟɟ ɞɟɣɫɬɜɢɣ. ɉɨɞ-
ɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɢ ɩɪɨ-
ɰɟɫɫɚ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦ. ɜ Ɋɚɡɞɟɥɟ 3, «Ɏɭɧɤɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ» ɧɚɱɚɥɨ
ɧɚ ɫɬɪɚɧɢɰɟ 67.
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ɋɩɪɚɜɤɚ ɩɨ ɦɟɧɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ

A: Ɇȿɇɘ ɂɁɆȿɊȿɇɂɃ (MEASurement)

B: Ɇȿɇɘ ɌȿɆɉȿɊȺɌɍɊɕ (Temperature)

1: DIG FILTER (ɐɂɎɊɈȼɈɃ ɎɂɅɖɌɊ) ĺ 2: INTEGRATE (ɍɋɊȿȾɇȿɇɂȿ) ĺ 3: OCMP (ȾɂȺɉȺɁɈɇ 
ȼɕɏɈȾɇɕɏ ɇȺɉɊəɀȿɇɃ) Ω ĺ 4: LOW POWER (ɉɊɂ ɆȺɅɈɃ ɆɈɓɇɈɋɌɂ) Ω ĺ 5: LOW VOLT 
(ɉɊɂ ɆȺɅɈɆ ɇȺɉɊəɀȿɇɂɂ) Ω ĺ 6: LoV LIMIT (ɈȽɊȺɇɂɑȿɇɂȿ ɉɈ ɇȺɉɊəɀȿɇɂɘ) Ω

1: DIG FILTER (ɐɂɎɊɈȼɈɃ 

ɎɂɅɖɌɊ)

ȼɵɛɢɪɚɟɬ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ. ȼɨɡɦɨɠɧɵɟ 
ɭɫɬɚɧɨɜɤɢ: FAST (ȻɕɋɌɊɈ), MEDIUM (ɋɊȿȾɇȿ) ɢ SLOW 
(ɆȿȾɅȿɇɇɈ).

2: INTEGRATE (ɍɋɊȿȾɇȿɇɂȿ) ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ.

3: OCOMP (ɄɈɆɉȿɇɋȺɐɂə 

ɋɆȿɓȿɇɂə) Ω 

ȼɤɥɸɱɚɟɬ ɢɥɢ ɜɵɤɥɸɱɚɟɬ ɤɨɦɩɟɧɫɚɰɢɸ ɫɦɟɳɟɧɢɹ ɩɪɢ 
ɢɡɦɟɪɟɧɢɹɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ.

4: LOW POWER (ɉɊɂ ɆȺɅɈɃ 

ɆɈɓɇɈɋɌɂ) Ω 

ȼɤɥɸɱɚɟɬ ɢɥɢ ɜɵɤɥɸɱɚɟɬ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɦɚɥɨɣ 
ɦɨɳɧɨɫɬɢ.

5: LOW VOLT (ɉɊɂ ɆȺɅɈɆ 

ɇȺɉɊəɀȿɇɂɂ) Ω 

ȼɤɥɸɱɚɟɬ ɢɥɢ ɜɵɤɥɸɱɚɟɬ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ 
ɨɝɪɚɧɢɱɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ.

6: LoV LIMIT (ɈȽɊȺɇɂɑȿɇɂȿ 

ɉO ɇȺɉɊəɀȿɇɂɘ) Ω 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɞɥɹ ɢɡɦɟɪɟɧɢɣ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɧɚɩɪɹɠɟɧɢɸ.

1: PROBE TYPE (Ɍɂɉ ɉɊɈȻɇɂɄȺ) ĺ 2: UNITS (ȿȾɂɇɂɐɕ ɂɁɆȿɊȿɇɂə) ĺ 3: RTD TYPE (Ɍɂɉ 
ɌȿɊɆɈɊȿɁɂɋɌɈɊɇɈȽɈ ȾȺɌɑɂɄȺ) ĺ 4: RTD Ro (ɋɈɉɊɈɌɂȼɅȿɇɂȿ ȾȺɌɑɂɄȺ ɉɊɂ t=0) ĺ
5: T/C TYPE (Ɍɂɉ ɌȿɊɆɈɉȺɊɕ) ĺ 6: COLD JUNCT (ɏɈɅɈȾɇɕɃ ɉȿɊȿɏɈȾ) ĺ 7: JUNCT 
(ɉȿɊȿɏɈȾ)

1: PROBE TYPE (Ɍɂɉ 

ɉɊɈȻɇɂɄȺ) 
ȼɵɛɨɪ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɛɧɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɪɦɨɩɚɪ, 
ɬɟɪɦɢɫɬɨɪɨɜ ɢɥɢ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɯ ɞɚɬɱɢɤɨɜ.

2: UNITS (ȿȾɂɇɂɐɕ 

ɂɁɆȿɊȿɇɂə)

ɍɫɬɚɧɨɜɤɚ ɜ ɤɚɱɟɫɬɜɟ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ °C, °F ɢɥɢ ɝɪɚɞɭɫɨɜ ɩɨ 
Ʉɟɥɶɜɢɧɭ.

3: RTD TYPE (Ɍɂɉ 

ɌȿɊɆɈɊȿɁɂɋɌɈɊɇɈȽɈ 

ȾȺɌɑɂɄȺ) 

ɍɫɬɚɧɨɜɤɚ ɬɢɩɚ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ ɞɚɬɱɢɤɚ.

4: RTD Ro (ɋɈɉɊɈɌɂȼɅȿɇɂȿ 

ȾȺɌɑɂɄȺ ɉɊɂ t=0) 

ɍɫɬɚɧɨɜɤɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɩɪɢ 0 °C) ɞɥɹ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ ɞɚɬɱɢɤɚ.

5: T/C TYPE (Ɍɂɉ ɌȿɊɆɈɉȺɊɕ) ȼɵɛɨɪ ɬɢɩɚ ɢɫɩɨɥɶɡɭɟɦɨɣ ɬɟɪɦɨɩɚɪɵ.
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C: Ɇȿɇɘ ɆȺɌȿɆȺɌɂɑȿɋɄɂɏ ɈɉȿɊȺɐɂɃ (MATH)

D: Ɇȿɇɘ ɁȺɉɍɋɄɈȼ (TRIGger)

E: ɋɂɋɌȿɆɇɈȿ Ɇȿɇɘ (SYStem)

6: COLD JUNCT (ɏɈɅɈȾɇɕɃ 

ɋɉȺɃ)
Ɂɚɞɚɟɬ ɢɫɬɨɱɧɢɤ ɷɬɚɥɨɧɧɨɝɨ ɩɟɪɟɯɨɞɚ ɬɟɦɩɟɪɚɬɭɪɵ.

7: JUNCT TEMP (ɌȿɆɉȿɊȺɌɍɊȺ 

ɏɈɅɈȾɇɈȽɈ ɋɉȺə)
ɉɨɡɜɨɥɹɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɜɨɞɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɷɬɚɥɨɧɧɨɝɨ 
ɩɟɪɟɯɨɞɚ.

1: STATS (ɋɌȺɌɂɋɌɂɑȿɋɄɂȿ ɉɈɄȺɁȺɌȿɅɂ) ĺ 2: NULL VALUE (ɇɍɅȿȼɈȿ ɁɇȺɑȿɇɂȿ) ĺ
3: SCALE GAIN (ɍɋɂɅȿɇɂȿ ɆȺɋɒɌȺȻɂɊɈȼȺɇɂə)ĺ 4: SCALE OFST (ɋɆȿɓȿɇɂȿ 
ɆȺɋɒɌȺȻɂɊɈȼȺɇɂə)

1: STATS (ɋɌȺɌɂɋɌɂɑȿɋɄɂȿ 

ɉɈɄȺɁȺɌȿɅɂ) 
ȼɵɡɨɜ ɡɧɚɱɟɧɢɣ ɦɢɧɢɦɭɦɚ, ɦɚɤɫɢɦɭɦɚ, ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɨɬɤɥɨɧɟɧɢɹ, ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɥɧɨɝɨ ɪɚɡɦɚɯɚ, ɚ ɬɚɤɠɟ ɱɢɫɥɚ 
ɩɨɤɚɡɚɧɢɣ.

2: NULL VALUE (ɇɍɅȿȼɈȿ 

ɁɇȺɑȿɇɂȿ) 

ȼɵɛɨɪ ɧɟɡɚɜɢɫɢɦɵɯ ɧɭɥɟɜɵɯ ɡɧɚɱɟɧɢɣ ɞɥɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨ 
ɤɚɧɚɥɚɦ 1 ɢ 2, ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɮɭɧɤɰɢɣ ɬɟɦɩɟɪɚɬɭɪɵ.

3: SCALE GAIN (ɍɋɂɅȿɇɂȿ 

ɆȺɋɒɌȺȻɂɊɈȼȺɇɂə) 
Ɂɚɞɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɞɥɹ ɥɢɧɟɣɧɨɣ ɪɚɡɜɟɪɬɤɢ ɞɚɧɧɵɯ.

4: SCALE OFST (ɋɆȿɓȿɇɂȿ 

ɊȺɁȼȿɊɌɄɂ)
Ɂɚɞɚɟɬ ɫɦɟɳɟɧɢɟ ɞɥɹ ɥɢɧɟɣɧɨɣ ɪɚɡɜɟɪɬɤɢ ɞɚɧɧɵɯ.

1: READ HOLD (ɍȾȿɊɀȺɇɂȿ ɉɈɄȺɁȺɇɂɃ) ĺ 2: TRIG DELAY (ɁȺȾȿɊɀɄȺ ɁȺɉɍɋɄȺ) ĺ
3: N SAMPLES (ɑɂɋɅɈ ȼɕȻɈɊɈɄ)

1: READ HOLD (ɍȾȿɊɀȺɇɂȿ 

ɉɈɄȺɁȺɇɂɃ) 
ȼɵɛɨɪ ɞɢɚɩɚɡɨɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɭɞɟɪɠɚɧɢɹ ɩɨɤɚɡɚɧɢɣ.

2: TRIG DELAY (ɁȺȾȿɊɀɄȺ 

ɁȺɉɍɋɄȺ) 
ɍɤɚɡɚɧɢɟ ɜɪɟɦɟɧɧɨɣ ɡɚɞɟɪɠɤɢ ɦɟɠɞɭ ɡɚɩɭɫɤɨɦ ɢ ɧɚɱɚɥɨɦ 
ɢɡɦɟɪɟɧɢɹ.

3: N SAMPLES (ɑɂɋɅɈ 

ȼɕȻɈɊɈɄ) 

ɍɫɬɚɧɨɜɤɚ ɱɢɫɥɚ ɜɵɛɨɪɨɤ, ɡɚɯɜɚɬɵɜɚɟɦɵɯ ɧɚ ɨɞɢɧ ɡɚɩɭɫɤ.

1: RDGS STORE (ɋɈɏɊȺɇȿɇɂȿ ɉɈɄȺɁȺɇɂɃ) ĺ 2: SAVED RDGS (ɋɈɏɊȺɇȿɇɇɕȿ
ɉɈɄȺɁȺɇɂə) ĺ 3: ERROR (ɈɒɂȻɄɂ) ĺ 4: TEST (ȾɂȺȽɇɈɋɌɂɄȺ) ĺ 5: CHART OUT (ȼɕɏɈȾ 
ɋȺɆɈɉɂɋɐȺ) ĺ 6: CHART SPAN (ȾɂȺɉȺɁɈɇ ɋȺɆɈɉɂɋɐȺ) ĺ 7: CHART NULL (ɋɆȿɓȿɇɂȿ 
ɋȺɆɈɉɂɋɐȺ) ĺ 8: DISPLAY (ɈɌɈȻɊȺɀȿɇɂȿ) ĺ 9: COMMA (ɊȺɁȾȿɅɂɌȿɅɖ) ĺ 10: PRESET 
(ɋȻɊɈɋ ɇȺɋɌɊɈȿɄ) ĺ 11: REVISION (ȼȿɊɋɂə ɆɂɄɊɈɉɊɈȽɊȺɆɆɕ)
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F: Ɇȿɇɘ ȼȼɈȾȺ/ȼɕȼɈȾȺ (Input/Output)

1: RDGS STORE (ɋɈɏɊȺɇȿɇɂȿ 

ɉɈɄȺɁȺɇɂɃ) 
ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɩɚɦɹɬɢ ɩɨɤɚɡɚɧɢɣ.

2: SAVED RDGS 

(ɋɈɏɊȺɇȿɇɇɕȿ 

ɉɈɄȺɁȺɇɂə) 

ȼɵɡɨɜ ɫɨɯɪɚɧɟɧɧɵɯ ɜ ɩɚɦɹɬɢ ɩɨɤɚɡɚɧɢɣ
(ɞɨ 1024 ɩɨɤɚɡɚɧɢɣ).

3: ERROR (ɈɒɂȻɄȺ) ɂɡɜɥɟɱɟɧɢɟ ɨɲɢɛɨɤ ɢɡ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ
(ɞɨ 20 ɨɲɢɛɨɤ).

4: TEST (ɌȿɋɌɂɊɈȼȺɇɂȿ) ȼɵɩɨɥɧɟɧɢɟ ɩɨɥɧɨɝɨ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɢɥɢ ɨɬɞɟɥɶɧɵɯ ɩɪɨɜɟɪɨɤ 
ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ.

5: CHART OUT (ȼɕɏɈȾ 

ɋȺɆɈɉɂɋɐȺ) 

ȼɤɥɸɱɚɟɬ ɢɥɢ ɜɵɤɥɸɱɚɟɬ ɜɵɯɨɞ ɧɚ ɫɚɦɨɩɢɫɟɰ (ɚɧɚɥɨɝɨɜɵɣ 
ɜɵɯɨɞ).

6: CHART SPAN (ȾɂȺɉȺɁɈɇ 

ɋȺɆɈɉɂɋɐȺ) 
ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɞɢɚɩɚɡɨɧ ɜɵɯɨɞɚ ɫɚɦɨɩɢɫɰɚ (ɚɧɚɥɨɝɨɜɨɝɨ 
ɜɵɯɨɞɚ).

7: CHART NULL (ɋɆȿɓȿɇɂȿ 

ɋȺɆɈɉɂɋɐȺ)

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɦɟɳɟɧɢɟ ɜɵɯɨɞɚ ɫɚɦɨɩɢɫɰɚ (ɚɧɚɥɨɝɨɜɨɝɨ 
ɜɵɯɨɞɚ).

8: DISPLAY (ɈɌɈȻɊȺɀȿɇɂȿ) ȼɤɥɸɱɚɟɬ ɢɥɢ ɜɵɤɥɸɱɚɟɬ ɞɢɫɩɥɟɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

9: COMMA (ɊȺɁȾȿɅɂɌȿɅɖ) ȼɤɥɸɱɚɟɬ ɢɥɢ ɜɵɤɥɸɱɚɟɬ ɪɚɡɞɟɥɢɬɟɥɶ-ɡɚɩɹɬɭɸ ɦɟɠɞɭ ɪɚɡɪɹɞɚɦɢ 
ɧɚ ɞɢɫɩɥɟɟ.

10: PRESET (ɋȻɊɈɋ 

ɇȺɋɌɊɈȿɄ) 
ȼɨɡɜɪɚɳɚɟɬ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɤ ɧɚɫɬɪɨɣɤɚɦ ɩɨ ɭɦɨɥɱɚɧɢɸ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ.

11: REVISION (ȼȿɊɋɂə 

ɆɂɄɊɈɉɊɈȽɊȺɆɆɕ) 

Ɉɬɨɛɪɚɠɚɟɬ ɤɨɞ ɪɟɞɚɤɰɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɩɪɢɛɨɪɚ.

1: GPIB ADDR (ȺȾɊȿɋ GPIB) ĺ 2: INTERFACE (ɂɇɌȿɊɎȿɃɋ) ĺ 3: BAUD RATE (ɋɄɈɊɈɋɌɖ) ĺ 
4: PARITY (ɑȿɌɇɈɋɌɖ) ĺ 5: LANGUAGE (əɁɕɄ)

1: GPIBADDR (ȺȾɊȿɋ GPIB) ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɚɞɪɟɫ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɲɢɧɟ GPIB (ɨɬ 0 ɞɨ 30, 
ɩɨ ɭɦɨɥɱɚɧɢɸ – 22).

2: INTERFACE (ɂɇɌȿɊɎȿɃɋ) ȼɵɛɢɪɚɟɬ ɜ ɤɚɱɟɫɬɜɟ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɥɢɛɨ GPIB, ɥɢɛɨ 
RS-232.

3: BAUD RATE (ɋɄɈɊɈɋɌɖ 

ɉȿɊȿȾȺɑɂ ȾȺɇɇɕɏ)
ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɪɢ ɪɚɛɨɬɟ 
ɢɧɬɟɪɮɟɣɫɚ RS-232.

4: PARITY (ɑȿɌɇɈɋɌɖ) ɉɨɡɜɨɥɹɟɬ ɜɵɛɢɪɚɬɶ ɞɨɛɚɜɥɟɧɢɟ ɛɢɬɚ ɱɟɬɧɨɫɬɢ, ɧɟɱɟɬɧɨɫɬɢ ɢɥɢ 
ɨɬɫɭɬɫɬɜɢɟ ɛɢɬɚ ɱɟɬɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɢɧɬɟɪɮɟɣɫɚ RS-232.

5: LANGUAGE (əɁɕɄ) ȼɵɛɢɪɚɟɬ ɹɡɵɤ ɢɧɬɟɪɮɟɣɫɚ: SCPI ɥɢɛɨ Keithley 181.
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G: Ɇȿɇɘ ɄȺɅɂȻɊɈȼɄɂ (CALibration)[1]

[1] Ʉɨɦɚɧɞɵ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɤɜɚɞɪɚɬɧɵɯ ɫɤɨɛɤɚɯ ([ ]), ɛɭɞɭɬ «ɫɤɪɵɬɵ», ɟɫɥɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɩɪɢɛɨɪ ɧɟ ɩɟɪɟɜɟɞɟɧ ɜ ɫɨɫɬɨɹɧɢɟ UNSECURED (ɇȿ ɁȺɓɂɓȿɇ) ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɤɚɥɢɛɪɨɜɤɢ.

1: SECURED (ɁȺɓɂɓȿɇ) ĺ [1: UNSECURED] (ɇȿ ɁȺɓɂɓȿɇ) ĺ[2:CALIBRATE] (ɄȺɅɂȻɊɈȼȺɌɖ) 
ĺ [3: CHART ZERO] (ɇɈɅɖ ɋȺɆɈɉɂɋɐȺ) ĺ [4: CHART GAIN (ɍɋɂɅȿɇɂȿ ɋȺɆɈɉɂɋɐȺ) ĺ
[5: INJECTED I] (ɂɇɀȿɄɌɂɊɍȿɆɕɃ ɌɈɄ) ĺ 6: CAL COUNT (ɑɂɋɅɈ ɄȺɅɂȻɊɈȼɈɄ)
ĺ 7: MESSAGE (ɋɈɈȻɓȿɇɂȿ)

1: SECURED (ɁȺɓɂɓȿɇ) ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɡɚɳɢɳɟɧ ɨɬ ɤɚɥɢɛɪɨɜɤɢ; ɱɬɨɛɵ ɫɧɹɬɶ 
ɡɚɳɢɬɭ, ɜɜɟɞɢɬɟ ɤɨɞ.

1: UNSECURED (ɇȿ ɁȺɓɂɓȿɇ) ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɧɟ ɡɚɳɢɳɟɧ ɨɬ ɤɚɥɢɛɪɨɜɤɢ; ɱɬɨɛɵ 
ɡɚɳɢɬɢɬɶ ɟɝɨ, ɜɜɟɞɢɬɟ ɤɨɞ.

2: CALIBRATE (ɄȺɅɂȻɊɈȼȺɌɖ) ȼɵɩɨɥɧɹɟɬ ɤɚɥɢɛɪɨɜɤɭ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ; ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ 
ɜ ɫɨɫɬɨɹɧɢɢ UNSECURED (ɇȿ ɁȺɓɂɓȿɇ).

3: CHART ZERO (ɇɈɅɖ 

ɋȺɆɈɉɂɋɐȺ) 

ȼɵɩɨɥɧɹɟɬ ɤɚɥɢɛɪɨɜɤɭ ɧɭɥɟɜɨɝɨ ɭɪɨɜɧɹ ɜɵɯɨɞɚ ɫɚɦɨɩɢɫɰɚ.

4: CHART GAIN (ɍɋɂɅȿɇɂȿ 

ɋȺɆɈɉɂɋɐȺ)  

ȼɵɩɨɥɧɹɟɬ ɤɚɥɢɛɪɨɜɤɭ ɭɫɢɥɟɧɢɹ ɜɵɯɨɞɚ ɫɚɦɨɩɢɫɰɚ.

5: INJECTED I 

(ɂɇɀȿɄɌɂɊɍȿɆɕɃ ɌɈɄ) 

ȼɵɩɨɥɧɹɟɬ ɤɚɥɢɛɪɨɜɤɭ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɢɧɠɟɤɬɢɪɭɟɦɨɝɨ ɬɨɤɚ.

6: CAL COUNT (ɑɂɋɅɈ 

ɄȺɅɂȻɊɈȼɈɄ) 

ɋɨɨɛɳɚɟɬ ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɨɥɧɹɜɲɢɯɫɹ ɤɚɥɢɛɪɨɜɨɤ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ.

7: MESSAGE (ɋɈɈȻɓȿɇɂȿ) ȼɵɜɨɞɢɬ ɩɟɪɜɵɟ 11 ɫɢɦɜɨɥɨɜ ɫɬɪɨɤɢ ɤɚɥɢɛɪɨɜɤɢ, ɩɨɫɬɭɩɢɜɲɟɣ 
ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɟɫɥɢ ɨɧɚ ɢɦɟɟɬɫɹ.
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ɍɱɟɛɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɦɟɧɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ
ɗɬɨɬ ɪɚɡɞɟɥ ɫɨɞɟɪɠɢɬ ɩɨɲɚɝɨɜɨɟ ɪɭɤɨɜɨɞɫɬɜɨ, ɨɛɭɱɚɸɳɟɟ ɪɚɛɨɬɟ ɫ ɦɟɧɸ ɩɟɪɟɞ-
ɧɟɣ ɩɚɧɟɥɢ. Ɋɟɤɨɦɟɧɞɭɟɦ ɜɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ ɧɚ ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɷɬɢɦ ɪɭɤɨ-
ɜɨɞɫɬɜɨɦ, ɱɬɨɛɵ ɜɵ ɨɫɜɨɢɥɢ ɫɬɪɭɤɬɭɪɭ ɦɟɧɸ ɢ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɫ ɧɢɦ.

Ɇɟɧɸ ɭɫɬɪɨɣɫɬɜɚ ɨɪɝɚɧɢɡɨɜɚɧɨ ɜ ɜɢɞɟ ɞɪɟɜɨɜɢɞɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɬɪɟɯɭɪɨɜɧɟɜɨɣ 
ɫɬɪɭɤɬɭɪɵ ɫ ɬɪɟɦɹ ɭɪɨɜɧɹɦɢ (ɫɚɦɢ ɦɟɧɸ, ɤɨɦɚɧɞɵ ɢ ɩɚɪɚɦɟɬɪɵ). ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨ-

ɩɨɤ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɞɟɪɟɜɭ ɦɟɧɸ ɜɧɢɡ  ɢɥɢ ɜɜɟɪɯ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɯɨɞ 

ɨɬ ɨɞɧɨɝɨ  ɤ ɞɪɭɝɨɦɭ. ɇɚ ɤɚɠɞɨɦ ɢɡ ɬɪɟɯ ɭɪɨɜɧɟɣ ɢɦɟɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɝɨɪɢɡɨɧ-
ɬɚɥɶɧɵɯ , ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɦɨɠɧɨ ɩɟɪɟɯɨɞɢɬɶ, ɧɚɠɢɦɚɹ ɤɧɨɩɤɢ ɩɟɪɟɯɨɞɚ 

ɜɥɟɜɨ  ɢɥɢ ɜɩɪɚɜɨ .

– ɑɬɨɛɵ  ɦɟɧɸ, ɧɚɠɦɢɬɟ  (ɜɤɥ./ɜɵɤɥ. ɦɟɧɸ).

– ɑɬɨɛɵ  ɦɟɧɸ, ɧɚɠɦɢɬɟ   (ɜɤɥ./ɜɵɤɥ. ɦɟɧɸ) ɢɥɢ 

ɠɟ ɧɚɠɦɢɬɟ ɥɸɛɭɸ ɢɡ ɤɧɨɩɨɤ ɮɭɧɤɰɢɣ ɢɥɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɜ ɜɟɪɯɧɟɦ 
ɪɹɞɭ ɤɧɨɩɨɤ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

– ɑɬɨɛɵ  ɤɨɦɚɧɞɭ ɦɟɧɸ, ɧɚɠɦɢɬɟ .

– ɑɬɨɛɵ  ɩɨɫɥɟɞɧɸɸ ɜɵɩɨɥɧɟɧɧɭɸ ɤɨɦɚɧɞɭ ɦɟɧɸ, ɧɚɠɦɢɬɟ   

(ȼɨɡɜɪɚɬ ɦɟɧɸ).

– ɑɬɨɛɵ  ɦɟɧɸ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ, ɧɟ ɫɨɯɪɚɧɹɹ ɢɡɦɟɧɟɧɢɹ, ɧɚɠɦɢɬɟ 
ɥɸɛɭɸ ɤɧɨɩɤɭ ɮɭɧɤɰɢɢ.

ޔ ޕ

ޒ ޓ

Shift ޒ

Shift ޒ

Auto/Man 

Shift ޓ

ȿɫɥɢ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɵɩɨɥɧɟɧɢɹ ɪɭɤɨɜɨɞɫɬɜɚ ɜɵ ɡɚɩɭɬɚɟɬɟɫɶ ɢɥɢ ɩɨɩɚɞɟɬɟ 

ɜ ɧɟɩɪɚɜɢɥɶɧɨɟ ɦɟɧɸ, ɩɪɨɫɬɨ ɜɵɤɥɸɱɢɬɟ ɦɟɧɸ ɢ ɧɚɱɧɢɬɟ ɡɚɧɨɜɨ ɫ ɲɚɝɚ 1 

ɜɵɩɨɥɧɹɟɦɨɝɨ ɩɪɢɦɟɪɚ.
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ɋɨɨɛɳɟɧɢɹ, ɨɬɨɛɪɚɠɚɟɦɵɟ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɫ ɦɟɧɸ
TOP OF MENU (ȼȿɊɏɇɂɃ ɍɊɈȼȿɇɖ Ɇȿɇɘ) – ɜɵ ɧɚɠɚɥɢ , ɧɚɯɨɞɹɫɶ ɧɚ ɭɪɨɜɧɟ ɦɟɧɸ; 
ɷɬɨ ɧɚɢɜɵɫɲɢɣ ɭɪɨɜɟɧɶ ɫɬɪɭɤɬɭɪɵ ɦɟɧɸ, ɢɡ ɧɟɝɨ ɧɟɜɨɡɦɨɠɧɨ ɩɨɞɧɹɬɶɫɹ ɟɳɟ ɜɵɲɟ.

ɑɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɦɟɧɸ, ɧɚɠɦɢɬɟ Shift  (ȼɤɥ./ɜɵɤɥ. ɦɟɧɸ). Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ, 

ɞɨɫɬɭɩɧɵɦɢ ɧɚ ɬɟɤɭɳɟɦ ɭɪɨɜɧɟ, ɧɚɠɢɦɚɣɬɟ  ɢɥɢ . Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɧɚ ɭɪɨɜɟɧɶ ɧɢɠɟ 

ɧɚɠɦɢɬɟ .

MENUS (Ɇȿɇɘ) – ɜɵ ɧɚɯɨɞɢɬɟɫɶ ɧɚ ɭɪɨɜɧɟ ɦɟɧɸ. ɇɚɠɢɦɚɣɬɟ  ɢɥɢ  ɞɥɹ ɩɪɨɫɦɨɬɪɚ 
ɞɨɫɬɭɩɧɵɯ ɜɚɪɢɚɧɬɨɜ.

COMMANDS (ɄɈɆȺɇȾɕ) – ɜɵ ɧɚɯɨɞɢɬɟɫɶ ɧɚ ɭɪɨɜɧɟ ɤɨɦɚɧɞ. ɇɚɠɢɦɚɣɬɟ  ɢɥɢ , ɱɬɨɛɵ 
ɩɪɨɫɦɨɬɪɟɬɶ ɜɚɪɢɚɧɬɵ ɤɨɦɚɧɞ, ɞɨɫɬɭɩɧɵɯ ɜ ɜɵɛɪɚɧɧɨɣ ɝɪɭɩɩɟ ɦɟɧɸ.

PARAMETER (ɉȺɊȺɆȿɌɊ) – ɜɵ ɧɚɯɨɞɢɬɟɫɶ ɧɚ ɭɪɨɜɧɟ ɩɚɪɚɦɟɬɪɨɜ. ɇɚɠɢɦɚɣɬɟ  ɢɥɢ  
ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɥɢɛɨ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜɵɛɪɚɧɧɨɣ ɤɨɦɚɧɞɵ.

MENU BOTTOM (ɇɂɀɇɂɃ ɍɊɈȼȿɇɖ Ɇȿɇɘ) – ɜɵ ɧɚɠɚɥɢ , ɧɚɯɨɞɹɫɶ ɧɚ ɭɪɨɜɧɟ ɩɚɪɚɦɟɬɪɨɜ; 

ɷɬɨ ɫɚɦɵɣ ɧɢɠɧɢɣ ɭɪɨɜɟɧɶ ɦɟɧɸ, ɢɡ ɧɟɝɨ ɧɟɥɶɡɹ ɫɩɭɫɬɢɬɶɫɹ ɟɳɟ ɧɢɠɟ.

ɑɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɦɟɧɸ, ɧɚɠɦɢɬɟ   (ȼɤɥ./ɜɵɤɥ. ɦɟɧɸ). Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɧɚ ɭɪɨɜɟɧɶ ɜɵɲɟ 

ɧɚɠɦɢɬɟ .

ENTERED (ȼȼȿȾȿɇɈ) – ɢɡɦɟɧɟɧɢɟ, ɜɧɟɫɟɧɧɨɟ ɧɚ ɭɪɨɜɧɟ ɩɚɪɚɦɟɬɪɨɜ, ɫɨɯɪɚɧɟɧɨ. ɗɬɨ ɫɨɨɛɳɟɧɢɟ 
ɜɵɜɨɞɢɬɫɹ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ Auto/Man (ɜɜɨɞɚ ɦɟɧɸ) ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ.

MIN VALUE (ɆɂɇɂɆȺɅɖɇɈȿ ɁɇȺɑȿɇɂȿ) – ɭɤɚɡɚɧɧɨɟ ɜɚɦɢ ɡɧɚɱɟɧɢɟ ɧɚ ɭɪɨɜɧɟ ɩɚɪɚɦɟɬɪɨɜ 
ɫɥɢɲɤɨɦ ɦɚɥɨ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɤɨɦɚɧɞɵ. Ɉɬɨɛɪɚɠɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ 
ɦɨɠɧɨ ɛɭɞɟɬ ɩɪɢɧɹɬɶ ɢɥɢ ɢɡɦɟɧɢɬɶ.

MAX VALUE (ɆȺɄɋɂɆȺɅɖɇɈȿ ɁɇȺɑȿɇɂȿ) – ɭɤɚɡɚɧɧɨɟ ɜɚɦɢ ɡɧɚɱɟɧɢɟ ɧɚ ɭɪɨɜɧɟ ɩɚɪɚɦɟɬɪɨɜ 
ɫɥɢɲɤɨɦ ɜɟɥɢɤɨ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɤɨɦɚɧɞɵ. Ɉɬɨɛɪɚɠɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ, 
ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɛɭɞɟɬ ɩɪɢɧɹɬɶ ɢɥɢ ɢɡɦɟɧɢɬɶ.

EXITING (ȼɕɏɈȾ) – ɷɬɨ ɫɨɨɛɳɟɧɢɟ ɜɵɜɨɞɢɬɫɹ ɩɪɢ ɜɵɤɥɸɱɟɧɢɢ ɦɟɧɸ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ  

(ȼɤɥ./ɜɵɤɥ. ɦɟɧɸ) ɢɥɢ ɥɸɛɨɣ ɤɧɨɩɤɢ ɮɭɧɤɰɢɣ/ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ȼɵ 
ɧɟ ɜɧɟɫɥɢ ɢɡɦɟɧɟɧɢɣ ɜ ɡɧɚɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ ɩɚɪɚɦɟɬɪɨɜ, ɢ ɢɡɦɟɧɟɧɢɹ ɇȿ ɛɵɥɢ ɫɨɯɪɚɧɟɧɵ.

NOT ENTERED (ɇȿ ȼȼȿȾȿɇɈ) – ɷɬɨ ɫɨɨɛɳɟɧɢɟ ɜɵɜɨɞɢɬɫɹ, ɟɫɥɢ ɜɵ ɜɵɤɥɸɱɚɟɬɟ ɦɟɧɸ ɧɚɠɚɬɢɟɦ 

ɤɧɨɩɤɢ   (ȼɤɥ./ɜɵɤɥ. ɦɟɧɸ) ɢɥɢ ɥɸɛɨɣ ɤɧɨɩɤɢ ɮɭɧɤɰɢɣ/ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 
ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ȼɵ ɜɧɟɫɥɢ ɢɡɦɟɧɟɧɢɹ ɜ ɩɚɪɚɦɟɬɪɵ, ɧɨ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɇȿ ɛɵɥɢ ɫɨɯɪɚɧɟɧɵ. 

ɇɚɠɦɢɬɟ  (ȼɜɨɞ ɦɟɧɸ) ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢɡɦɟɧɟɧɢɣ, ɜɧɟɫɟɧɧɵɯ ɧɚ ɭɪɨɜɧɟ ɩɚɪɚɦɟɬɪɨɜ.

VOLTS ONLY (ɌɈɅɖɄɈ ȼɈɅɖɌɕ) – ɡɚɩɪɨɲɟɧɧɚɹ ɮɭɧɤɰɢɹ ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ ɞɥɹ ɢɡɦɟɪɟɧɢɣ 
ɧɚɩɪɹɠɟɧɢɹ.

UNAVAILABLE (ɇȿȾɈɋɌɍɉɇɈ) – ɡɚɩɪɨɲɟɧɧɨɟ ɞɟɣɫɬɜɢɟ ɇȿ ɪɚɡɪɟɲɟɧɨ ɜ ɬɟɤɭɳɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ.
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ɉɪɢɦɟɪ ɦɟɧɸ 1

ȼɵɩɨɥɧɢɜ ɫɥɟɞɭɸɳɢɟ ɲɚɝɢ, ɜɵ ɨɡɧɚɤɨɦɢɬɟɫɶ ɫɨ ɜɤɥɸɱɟɧɢɟɦ ɦɟɧɸ, ɩɟɪɟɯɨɞɨɦ 
ɜɜɟɪɯ ɢ ɜɧɢɡ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ɦɟɧɸ, ɩɟɪɟɯɨɞɨɦ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ ɧɚ ɤɚɠɞɨɦ 
ɢɡ ɭɪɨɜɧɟɣ, ɚ ɬɚɤɠɟ ɜɵɤɥɸɱɟɧɢɟɦ ɦɟɧɸ.

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɜɵ ɨɬɤɥɸɱɢɬɟ ɜɵɜɨɞ ɪɚɡɞɟɥɢɬɟɥɟɣ-ɡɚɩɹɬɵɯ ɧɚ ɞɢɫɩɥɟɟ.

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɦɨɠɟɬ ɜɵɜɨɞɢɬɶ ɩɨɤɚɡɚɧɢɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɤɚɤ ɫ ɪɚɡ-
ɞɟɥɢɬɟɥɹɦɢ-ɡɚɩɹɬɵɦɢ, ɬɚɤ ɢ ɛɟɡ ɧɢɯ. ȼɵɩɨɥɧɢɜ ɫɥɟɞɭɸɳɢɟ ɲɚɝɢ, ɜɵ ɭɡɧɚɟɬɟ, ɤɚɤ 
ɨɬɤɥɸɱɢɬɶ ɜɵɜɨɞ ɡɚɩɹɬɵɯ.

1 ȼɤɥɸɱɢɬɟ ɦɟɧɸ.

 

ȼɵ ɜɯɨɞɢɬɟ ɜ ɦɟɧɸ ɧɚ ɭɪɨɜɧɟ ɫɩɢɫɤɚ . ɉɟɪɜɵɦ ɜɵɛɪɚɧɧɵɦ ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ 
ɛɭɞɟɬ MEAS MENU (Ɇȿɇɘ ɂɁɆȿɊȿɇɂɃ).

2 ɉɟɪɟɣɞɢɬɟ ɤ ɜɚɪɢɚɧɬɭ SYS MENU (ɋɂɋɌȿɆɇɈȿ Ɇȿɇɘ) ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ.

   

ɇɚ ɭɪɨɜɧɟ ɫɩɢɫɤɚ  ɞɨɫɬɭɩɧɨ ɲɟɫɬɶ ɜɚɪɢɚɧɬɨɜ ɜɵɛɨɪɚ ɝɪɭɩɩ ɦɟɧɸ. ɍ ɤɚɠ-
ɞɨɝɨ ɢɡ ɜɚɪɢɚɧɬɨɜ ɢɦɟɟɬɫɹ ɛɭɤɜɟɧɧɵɣ ɩɪɟɮɢɤɫ ɞɥɹ ɩɪɨɫɬɨɬɵ ɨɛɨɡɧɚɱɟɧɢɹ
(A: , B:  ɢ ɬ. ɞ.).

-0.824,153 V -0,824153 V

ɋ ɪɚɡɞɟɥɢɬɟɥɹɦɢ-ɡɚɩɹɬɵɦɢ
(ɡɚɜɨɞɫɤɚɹ ɧɚɫɬɪɨɣɤɚ)

Ȼɟɡ ɪɚɡɞɟɥɢɬɟɥɟɣ-ɡɚɩɹɬɵɯ

Shift ޔ

On/Off 

A: MEAS MENU

ޔ ޔ ޔ ޔ

E: SYS MENU
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3 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ кɨɦɚɧɞ ɜ ɦɟɧɸ SYS MENU.

ɉɟɪɜɵɦ ɜɵɛɪɚɧɧɵɦ ɜɚɪɢɚɧɬɨɦ ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ ɛɭɞɟɬ ɤɨɦɚɧɞɚ RDGS STORE 
(ɋɈɏɊȺɇȿɇɂȿ ɉɈɄȺɁȺɇɂɃ).

4 ɉɟɪɟɣɞɢɬɟ ɤ ɤɨɦɚɧɞɟ COMMA (ɊȺɁȾȿɅɂɌȿɅɖ) ɧɚ ɭɪɨɜɧɟ кɨɦɚɧɞ.

   

   

ȼ ɦɟɧɸ SYS MENU (ɋɂɋɌȿɆɇɈȿ Ɇȿɇɘ) ɞɨɫɬɭɩɧɨ 11 ɜɚɪɢɚɧɬɨɜ ɜɵɛɨɪɚ 
ɤɨɦɚɧɞ. ɍ ɤɚɠɞɨɝɨ ɢɡ ɜɚɪɢɚɧɬɨɜ ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ ɢɦɟɟɬɫɹ ɱɢɫɥɨɜɨɣ ɩɪɟɮɢɤɫ ɞɥɹ 
ɩɪɨɫɬɨɬɵ ɨɛɨɡɧɚɱɟɧɢɹ (1: , 2: ɢ ɬ. ɞ.).

5 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ ɤ ɜɵɛɨɪɭ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɚɧɞɵ COMMA 

(ɊȺɁȾȿɅɂɌȿɅɖ).

ɉɟɪɜɵɣ ɩɚɪɚɦɟɬɪ ɤɨɦɚɧɞɵ COMMA (ɊȺɁȾȿɅɂɌȿɅɖ) ɭɫɬɚɧɨɜɥɟɧ ɜ ɡɧɚɱɟɧɢɟ ON 
(ȼɄɅ) — ɨɧ ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ, ɢ ɡɧɚɱɟɧɢɟ ON (ȼɄɅ) ɭɫɬɚ-
ɧɨɜɥɟɧɨ ɩɨ ɭɦɨɥɱɚɧɢɸ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ.

6 ɉɟɪɟɣɞɢɬɟ ɤ ɜɚɪɢɚɧɬɭ ɡɧɚɱɟɧɢɹ OFF (ȼɕɄɅ).

ɍ ɩɚɪɚɦɟɬɪɚ COMMA (ɊȺɁȾȿɅɂɌȿɅɖ) ɢɦɟɟɬɫɹ ɞɜɚ ɜɚɪɢɚɧɬɚ ɡɧɚɱɟɧɢɣ.
ޔ

1: RDGS STORE (ɋɈɏɊȺɇȿɇɂȿ ɉɈɄȺɁȺɇɂɃ)

ޔ ޔ ޔ ޔ

ޔ ޔ ޔ ޔ
9: COMMA (ɊȺɁȾȿɅɂɌȿɅɖ)

ޔ
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ޔ

OFF
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7 ɋɨɯɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɟ ɢ ɜɵɤɥɸɱɢɬɟ ɦɟɧɸ.

 

ɉɪɢɛɨɪ ɩɨɞɚɫɬ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ ɢ ɨɬɨɛɪɚɡɢɬ ɫɨɨɛɳɟɧɢɟ, ɭɤɚɡɵɜɚɸɳɟɟ, ɱɬɨ 
ɢɡɦɟɧɟɧɢɟ ɜɫɬɭɩɢɥɨ ɜ ɫɢɥɭ. Ɂɚɬɟɦ ɩɪɨɢɡɨɣɞɟɬ ɜɵɯɨɞ ɢɡ ɦɟɧɸ. Ɍɟɩɟɪɶ ɧɚ ɞɢɫ-
ɩɥɟɟ ɩɪɢɛɨɪɚ ɧɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɪɚɡɞɟɥɢɬɟɥɢ-ɡɚɩɹɬɵɟ.

ɉɪɢɦɟɪ ɦɟɧɸ 2

ɋɥɟɞɭɸɳɟɟ ɭɩɪɚɠɧɟɧɢɟ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɮɭɧɤɰɢɟɣ  
, ɱɬɨɛɵ ɛɵɫɬɪɨ ɜɨɡɜɪɚɬɢɬɶ ɧɚɫɬɪɨɣɤɭ ɤɨɦɚɧɞɵ COMMA (ɊȺɁȾȿɅɂɌȿɅɖ) ɤ ɟɟ 

ɢɫɯɨɞɧɨɦɭ ɡɧɚɱɟɧɢɸ.       , -
      1.

1 ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɟɣ ɜɨɡɜɪɚɬɚ ɦɟɧɸ, ɱɬɨɛɵ ɜɟɪɧɭɬɶɫɹ ɤ ɤɨɦɚɧɞɟ 

COMMA (ɊȺɁȾȿɅɂɌȿɅɖ).

 

ɉɪɢ ɷɬɨɦ ɜɵ ɜɟɪɧɟɬɟɫɶ ɤ ɤɨɦɚɧɞɟ COMMA (ɊȺɁȾȿɅɂɌȿɅɖ), ɩɨɫɤɨɥɶɤɭ ɷɬɨ 
ɩɨɫɥɟɞɧɹɹ ɤɨɦɚɧɞɚ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɩɟɪɟɞ ɜɵɯɨɞɨɦ ɢɡ ɦɟɧɸ 
ɜ ɉɪɢɦɟɪɟ 1.

2 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɤ ɜɵɛɨɪɭ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɚɧɞɵ COMMA (ɊȺɁȾȿɅɂɌȿɅɖ).

ɉɟɪɜɵɣ ɩɚɪɚɦɟɬɪ ɭɫɬɚɧɨɜɥɟɧ ɜ ɡɧɚɱɟɧɢɟ OFF (ȼɕɄɅ) — ɷɬɨ ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ 
ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɜ ɉɪɢɦɟɪɟ 1.

Auto/Man 
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Shift
Recall (ȼɨɡɜɪɚɬ)

ޓ

9: COMMA (ɊȺɁȾȿɅɂɌȿɅɖ)

ޔ

OFF
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3 ɉɟɪɟɣɞɢɬɟ ɤ ɜɚɪɢɚɧɬɭ ɡɧɚɱɟɧɢɹ ON (ȼɄɅ).

ȼɟɪɧɢɬɟ ɩɚɪɚɦɟɬɪ ɜ ɟɝɨ ɢɫɯɨɞɧɨɟ ɡɧɚɱɟɧɢɟ.

4 ɋɨɯɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɟ ɢ ɜɵɤɥɸɱɢɬɟ ɦɟɧɸ.

ɉɪɢɛɨɪ ɩɨɞɚɫɬ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ ɢ ɨɬɨɛɪɚɡɢɬ ɫɨɨɛɳɟɧɢɟ, ɭɤɚɡɵɜɚɸɳɟɟ, ɱɬɨ 
ɢɡɦɟɧɟɧɢɟ ɜɫɬɭɩɢɥɨ ɜ ɫɢɥɭ. Ɂɚɬɟɦ ɩɪɨɢɡɨɣɞɟɬ ɜɵɯɨɞ ɢɡ ɦɟɧɸ.

ɉɪɢɦɟɪ ɦɟɧɸ 3 

Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɤɨɦɚɧɞ ɜ ɦɟɧɸ ɬɪɟɛɭɟɬɫɹ ɜɜɨɞ ɱɢɫɥɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ. 
ȼɵɩɨɥɧɢɜ ɫɥɟɞɭɸɳɢɟ ɲɚɝɢ, ɜɵ ɨɡɧɚɤɨɦɢɬɟɫɶ ɫɨ ɜɜɨɞɨɦ ɱɢɫɟɥ ɜ ɦɟɧɸ. ȼ ɷɬɨɦ ɩɪɢ-
ɦɟɪɟ ɜɵ ɭɫɬɚɧɨɜɢɬɟ ɡɧɚɱɟɧɢɟ ɧɭɥɹ ɞɥɹ ɤɚɧɚɥɚ 1 ɪɚɜɧɵɦ -30 ɦȼ.

,       1,    
       6½ . 

      -
 .

1 ȼɤɥɸɱɢɬɟ ɦɟɧɸ.

 

ȼɵ ɜɯɨɞɢɬɟ ɜ ɦɟɧɸ ɧɚ ɭɪɨɜɧɟ ɫɩɢɫɤɚ ɦɟɧɸ. ɉɟɪɜɵɦ ɜɵɛɪɚɧɧɵɦ ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ 
ɛɭɞɟɬ MEAS MENU (Ɇȿɇɘ ɂɁɆȿɊȿɇɂɃ).

ޔ

ON

Auto/Man 
ENTER (ȼȼɈȾ)

ENTERED

Shift ޔ

On/Off 

A: MEAS MENU
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2 ɉɟɪɟɣɞɢɬɟ ɤ ɜɚɪɢɚɧɬɭ MATH MENU (Ɇȿɇɘ ɆȺɌȿɆȺɌɂɑȿɋɄɂɏ ɈɉȿɊȺɐɂɃ) 

ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ.

 

ɇɚ ɷɬɨɦ ɭɪɨɜɧɟ ɞɨɫɬɭɩɧɨ ɲɟɫɬɶ ɜɚɪɢɚɧɬɨɜ ɜɵɛɨɪɚ ɝɪɭɩɩ ɦɟɧɸ.

3 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ кɨɦɚɧɞ ɜ ɦɟɧɸ MATH MENU.

ɉɟɪɜɵɦ ɜɵɛɪɚɧɧɵɦ ɜɚɪɢɚɧɬɨɦ ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ ɛɭɞɟɬ ɤɨɦɚɧɞɚ STATS (ɋɌȺɌɂ-
ɋɌɂɑȿɋɄɂȿ ɉɈɄȺɁȺɌȿɅɂ).

4 ɉɟɪɟɣɞɢɬɟ ɤ ɤɨɦɚɧɞɟ NULL VALUE (ɇɍɅȿȼɈȿ ɁɇȺɑȿɇɂȿ).




5 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɩɚɪɚɦɟɬɪ NULL VALUE (ɇɍɅȿȼɈȿ 

ɁɇȺɑȿɇɂȿ).

Ʉɨɝɞɚ ɜɵ ɜɩɟɪɜɵɟ ɩɨɩɚɞɚɟɬɟ ɜ ɷɬɨɬ ɩɭɧɤɬ ɦɟɧɸ, ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɪɚɜɧɨ 0,000000 V. ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɫɧɚɱɚɥɚ ɜɵ ɭɫɬɚɧɨɜɢɬɟ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ 
ɪɚɜɧɵɦ –0,300000 ɜɨɥɶɬ.

Ʉɨɝɞɚ ɧɚ ɞɢɫɩɥɟɟ ɫɥɟɜɚ ɜɢɞɟɧ ɦɢɝɚɸɳɢɣ ɡɧɚɱɨɤ «^», ɦɨɠɧɨ ɩɪɟɪɜɚɬɶ ɢɡɦɟɧɟ-

ɧɢɟ ɩɚɪɚɦɟɬɪɚ ɢ ɜɟɪɧɭɬɶɫɹ ɤ ɭɪɨɜɧɸ ɤɨɦɚɧɞ, ɧɚɠɚɜ .

ޔ ޔ

C: Ɇȿɇɘ ɆȺɌȿɆȺɌɂɑȿɋɄɂɏ ɈɉȿɊȺɐɂɃ (MATH)

ޔ

1: STATS

ޔ

2: NULL VALUE (ɇɍɅȿȼɈȿ ɁɇȺɑȿɇɂȿ)

ޔ

˄ 0.000,000,0 V

ޔ
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6 ɋɞɟɥɚɣɬɟ ɱɢɫɥɨ ɨɬɪɢɰɚɬɟɥɶɧɵɦ.

  

ɋɚɦɵɣ ɥɟɜɵɣ ɢɡ ɨɬɨɛɪɚɠɚɟɦɵɯ ɧɚ ɞɢɫɩɥɟɟ ɫɢɦɜɨɥɨɜ ɩɟɪɟɤɥɸɱɚɟɬɫɹ
ɦɟɠɞɭ +, – ɢ ޔ.


7 ɉɟɪɟɜɟɞɢɬɟ ɦɢɝɚɸɳɢɣ ɤɭɪɫɨɪ ɧɚ ɜɬɨɪɨɣ ɪɚɡɪɹɞ, ɱɬɨɛɵ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɟɝɨ.

 

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɦɢɝɚɟɬ ɰɢɮɪɚ ɫɩɪɚɜɚ ɨɬ ɪɚɡɞɟɥɢɬɟɥɹ-ɞɟɫɹɬɢɱɧɨɣ 
ɬɨɱɤɢ.

8 ɍɜɟɥɢɱɢɜɚɣɬɟ ɡɧɚɱɟɧɢɟ ɰɢɮɪɵ, ɩɨɤɚ ɧɟ ɨɬɨɛɪɚɡɢɬɫɹ ɰɢɮɪɚ «3».

  

Ʉɚɠɞɭɸ ɢɡ ɰɢɮɪ ɪɚɡɪɹɞɨɜ ɦɨɠɧɨ ɭɜɟɥɢɱɢɜɚɬɶ ɢɥɢ ɭɦɟɧɶɲɚɬɶ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ. 
Ɍɚɤɢɟ ɢɡɦɟɧɟɧɢɹ ɧɟ ɡɚɬɪɚɝɢɜɚɸɬ ɰɢɮɪɵ ɫɨɫɟɞɧɢɯ ɪɚɡɪɹɞɨɜ.

9 ɉɟɪɟɜɟɞɢɬɟ ɦɢɝɚɸɳɢɣ ɤɭɪɫɨɪ ɧɚ ɦɟɫɬɨ ɢɧɞɢɤɚɰɢɢ ɟɞɢɧɢц ɢɡɦɟɪɟɧɢя.

   

  

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɨɛɨɡɧɚɱɟɧɢɟ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ ɫ ɩɪɚɜɨɣ ɫɬɨɪɨɧɵ ɞɢɫ-
ɩɥɟɹ ɦɢɝɚɟɬ.

ޔ ޔ

– 0.000,000,0 V

ޔ ޔ

– 0.000,000,0 V

ޔ ޔ ޔ

– 0.300,000,0 V
ޔ ޔ ޔ ޔ

ޔ ޔ ޔ

– 0.300,000,0 V
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10 ɍɦɟɧɶɲɢɬɟ ɨɬɨɛɪɚɠɚɟɦɨɟ ɱɢɫɥɨ ɧɚ ɩɨɪɹɞɨɤ (ɜ 10 ɪɚɡ).

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɩɨɥɨɠɟɧɢɟ ɞɟɫɹɬɢɱɧɨɣ ɬɨɱɤɢ-ɪɚɡɞɟɥɢɬɟɥɹ ɢɡɦɟɧɢɥɨɫɶ, 
ɨɬɨɛɪɚɠɚɟɦɨɟ ɧɚ ɞɢɫɩɥɟɟ ɱɢɫɥɨ ɭɜɟɥɢɱɢɥɨɫɶ ɜ 10 ɪɚɡ, ɧɨ ɡɚɝɨɪɟɥɫɹ ɢɧɞɢɤɚɬɨɪ 
mV (ɦɢɥɥɢɜɨɥɶɬɵ).

11 ɋɨɯɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɟ ɢ ɜɵɤɥɸɱɢɬɟ ɦɟɧɸ.

ɉɪɢɛɨɪ ɩɨɞɚɫɬ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ ɢ ɨɬɨɛɪɚɡɢɬ ɫɨɨɛɳɟɧɢɟ, ɭɤɚɡɵɜɚɸɳɟɟ, ɱɬɨ 
ɢɡɦɟɧɟɧɢɟ ɜɫɬɭɩɢɥɨ ɜ ɫɢɥɭ. Ɂɚɬɟɦ ɩɪɨɢɡɨɣɞɟɬ ɜɵɯɨɞ ɢɡ ɦɟɧɸ.

ȼɵ ɜɟɪɧɟɬɟɫɶ ɤ ɨɛɵɱɧɨɦɭ ɨɬɨɛɪɚɠɟɧɢɸ ɢɡɦɟɪɟɧɢɣ, ɢ, ɟɫɥɢ ɭɫɬɚɧɨɜɥɟɧ ɤɨɪɨɬɤɨ-
ɡɚɦɵɤɚɸɳɢɣ ɱɟɬɵɪɟɯɩɪɨɜɨɞɧɨɣ ɲɬɟɩɫɟɥɶ, ɧɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɡɹɬɫɹ ɩɨɥɨɠɢ-
ɬɟɥɶɧɵɟ ɩɨɤɚɡɚɧɢɹ ɢɡɦɟɪɟɧɢɹ, ɛɥɢɡɤɢɟ ɩɨ ɜɟɥɢɱɢɧɟ ɤ ɬɨɥɶɤɨ ɱɬɨ ɜɜɟɞɟɧɧɨɦɭ 
ɡɧɚɱɟɧɢɸ ɧɭɥɹ.

ɇɚ ɞɢɫɩɥɟɟ ɡɚɝɨɪɢɬɫɹ ɢɧɞɢɤɚɬɨɪ Null (ɇɭɥɶ).

,     ,    -

       -0,03 . 

   ,  .

ɋɨɜɟɬ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɮɭɧɤɰɢɟɣ ɜɨɡɜɪɚɬɚ ɦɟɧɸ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɬɶ ɦɟɧɶɲɟ 

ɞɟɣɫɬɜɢɣ ɜ ɦɟɧɸ ɩɪɢ ɜɜɨɞɟ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ. ɋɧɚɱɚɥɚ ɧɚɠɦɢɬɟ  ɧɚ ɩɟɪɟɞ-

ɧɟɣ ɩɚɧɟɥɢ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ   (ȼɨɡɜɪɚɬ ɦɟɧɸ). ɉɪɢɛɨɪ ɩɟɪɟɣɞɟɬ 
ɤ ɤɨɦɚɧɞɟ 2: NULL VALUE (ɇɍɅȿȼɈȿ ɁɇȺɑȿɇɂȿ). ɇɚɠɦɢɬɟ . ɇɭɥɟɜɨɟ ɡɧɚɱɟ-

ɧɢɟ ɧɚ ɞɢɫɩɥɟɟ — ɷɬɨ ɩɟɪɜɨɟ ɩɨɤɚɡɚɧɢɟ, ɢɡɦɟɪɟɧɧɨɟ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɵ ɜɤɥɸɱɢɬɟ 
ɩɚɪɚɦɟɬɪ NULL (ɇɍɅȿȼɈȿ ɁɇȺɑȿɇɂȿ). Ɂɚɬɟɦ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɷɬɨ ɱɢɫɥɨ ɨɩɢɫɚɧ-
ɧɵɦ ɜɵɲɟ ɨɛɪɚɡɨɦ.

ޔ

– 030.000,00 mV

Auto/Man 
ENTER (ȼȼɈȾ)

ENTERED

Null 

Null 

Shift

ޔ

ޔ

ɇɚ ɷɬɨɦ ɭɱɟɛɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɦɟɧɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɡɚɜɟɪɲɚɟɬɫɹ.
ȼ ɨɫɬɚɜɲɟɣɫɹ ɱɚɫɬɢ ɝɥɚɜɵ ɨɩɢɫɵɜɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧ-

ɧɵɯ ɨɩɟɪɚɰɢɣ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ.
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ȼɵɛɨɪ ɜɯɨɞɧɨɝɨ ɤɚɧɚɥɚ
Ⱦɥɹ   ɞɨɫɬɭɩɧɨ ɞɜɚ ɧɟɡɚɜɢɫɢɦɵɯ ɜɯɨɞɧɵɯ ɤɚɧɚɥɚ.

– ɇɚɠɚɬɢɟ ɤɧɨɩɤɢ  ɩɟɪɟɤɥɸɱɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɧɚ ɞɢɫɩɥɟɟ ɩɨɤɚɡɚɧɢɣ 

ɦɟɠɞɭ ɤɚɧɚɥɨɦ 1 ɢ ɤɚɧɚɥɨɦ 2.

– ɇɚɠɚɬɢɟ   (Scan) (ɋɤɚɧɢɪɨɜɚɧɢɟ) ɜɤɥɸɱɚɟɬ ɪɟɠɢɦ ɩɨɨɱɟɪɟɞɧɨɝɨ 

ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ ɤɚɧɚɥɚ 1 ɢ ɤɚɧɚɥɚ 2. ɑɬɨɛɵ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɭ ɜ ɷɬɨɦ 

ɪɟɠɢɦɟ, ɧɚɠɦɢɬɟ  ɟɳɟ ɪɚɡ.

Channel 

Shift Channel 

Channel 

ȼ ɪɟɠɢɦɟ ɫɤɚɧɢɪɨɜɚɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɜɯɨɞɧɵɦɢ ɤɚɧɚɥɚɦɢ ɩɪɨɢɫɯɨ-

ɞɢɬ ɤɚɠɞɵɟ 3 ɫɟɤɭɧɞɵ ɢɥɢ ɩɪɢ ɤɚɠɞɨɦ ɢɡɦɟɪɟɧɢɢ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɱɬɨ 

ɡɚɧɢɦɚɟɬ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ). ȿɫɥɢ ɜɵ ɪɚɛɨɬɚɟɬɟ ɜ ɪɟɠɢɦɟ ɫɤɚɧɢɪɨɜɚɧɢɹ, 

ɨɬɤɥɸɱɢɬɟ ɜɫɟ ɜɯɨɞɧɵɟ ɮɢɥɶɬɪɵ (ɤɚɤ ɰɢɮɪɨɜɵɟ, ɬɚɤ ɢ ɚɧɚɥɨɝɨɜɵɟ) —
ɫɦ. ɧɚ ɫɬɪɚɧɢɰɟ 70.
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ȼɵɛɨɪ ɞɢɚɩɚɡɨɧɚ
Ɇɨɠɧɨ ɩɨɡɜɨɥɢɬɶ ɩɪɢɛɨɪɭ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɬɶ ɞɢɚɩɚɡɨɧ (  

 ) ɢɥɢ ɠɟ ɜɵɛɪɚɬɶ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɞɢɚɩɚɡɨɧ (  -
 ).

– Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ, 
ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

– ɉɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɚɩɚɡɨɧɚ:

ɉɨɧɢɠɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɩɪɢ <10 % ɬɟɤɭɳɟɝɨ ɞɢɚɩɚɡɨɧɚ
ɉɨɜɵɲɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɩɪɢ >120 % ɬɟɤɭɳɟɝɨ ɞɢɚɩɚɡɨɧɚ

– ȿɫɥɢ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ɫɥɢɲɤɨɦ ɜɟɥɢɤ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɜ ɬɟɤɭɳɟɦ ɞɢɚɩɚɡɨɧɟ, ɩɪɢ-
ɛɨɪ ɜɵɞɚɫɬ ɢɧɞɢɤɚɰɢɸ (ɢɧɞɢɤɚɬɨɪ «OVLD»).

– ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɪɚɡɧɨɫɬɟɣ ɢɥɢ ɫɨɨɬɧɨɲɟɧɢɣ ɢɧɞɢɤɚɰɢɹ ɩɟɪɟɝɪɭɡɤɢ («OVLD») 
ɩɨɹɜɥɹɟɬɫɹ ɜ ɫɥɭɱɚɟ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɥɸɛɨɦɭ ɢɡ ɤɚɧɚɥɨɜ.

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɜɚɪɢɚɧɬ ɜɵɛɨɪɚ ɞɢɚɩɚɡɨɧɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɥɨɤɚɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɤɚɧɚɥɚ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɩɨɫɨɛ ɜɵɛɨɪɚ 

ɞɢɚɩɚɡɨɧɨɜ (ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢɥɢ ɜɪɭɱɧɭɸ) ɦɨɠɧɨ ɡɚɞɚɜɚɬɶ ɞɥɹ ɤɚɠɞɨɝɨ 

ɤɚɧɚɥɚ ɧɟɡɚɜɢɫɢɦɨ. ɉɪɢ ɜɵɛɨɪɟ ɞɢɚɩɚɡɨɧɚ ɜɪɭɱɧɭɸ ɜɵɛɪɚɧɧɵɣ ɞɢɚɩɚɡɨɧ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɥɨɤɚɥɶɧɨ ɞɥɹ ɚɤɬɢɜɧɨɝɨ ɜ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɤɚɧɚɥɚ; ɩɪɢɛɨɪ 

ɫɨɯɪɚɧɹɟɬ ɧɚɫɬɪɨɣɤɭ ɞɢɚɩɚɡɨɧɨɜ ɤɚɧɚɥɚ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɦɟɠɞɭ ɤɚɧɚɥɚɦɢ.
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ɍɫɬɚɧɨɜɤɚ ɢ ɢɡɦɟɧɟɧɢɟ ɱɢɫɥɚ ɪɚɡɪɹɞɨɜ
Ⱦɢɫɩɥɟɣ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɧɚ ɨɬɨɛɪɚɠɟɧɢɟ 4½, 5½, 6½ ɢɥɢ 7½ ɪɚɡɪɹɞɨɜ. ȼ ɷɬɨɦ 
ɪɭɤɨɜɨɞɫɬɜɟ ɫɬɚɪɲɢɣ ɡɧɚɱɚɳɢɣ ɪɚɡɪɹɞ (ɫɚɦɵɣ ɥɟɜɵɣ ɧɚ ɪɚɡɪɹɞɟ) ɫɱɢɬɚɟɬɫɹ «ɩɨɥɨ-
ɜɢɧɨɣ ɪɚɡɪɹɞɚ» (½), ɬɚɤ ɤɚɤ ɨɧ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɬɨɥɶɤɨ ɡɧɚɱɟɧɢɹ «0» ɢ «1».  

      
 — .  57.

– ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɭɫɬɚɧɚɜɥɢ-
ɜɚɟɬɫɹ ɨɬɨɛɪɚɠɟɧɢɟ 6½ ɪɚɡɪɹɞɨɜ.

– ɑɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ ɡɚɜɢɫɢɬ ɨɬ ɜɪɟɦɟɧɢ ɭɫɪɟɞɧɟɧɢɹ ɢ ɧɚɫɬɪɨɟɤ 
ɮɢɥɶɬɪɚ. ɉɪɢɛɨɪ ɧɟ ɩɨɡɜɨɥɢɬ ɜɵɛɪɚɬɶ ɨɬɨɛɪɚɠɟɧɢɟ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɪɚɡɪɹɞɨɜ, 
ɱɟɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢɦɢ ɪɚɛɨɱɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɢɛɨɪɚ 
ɜ ɬɟɤɭɳɟɦ ɪɟɠɢɦɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɱɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ ɦɨɠɧɨ
ɭɦɟɧɶɲɢɬɶ.
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ɍɫɬɚɧɨɜɤɚ ɜɪɟɦɟɧɢ ɭɫɪɟɞɧɟɧɢɹ
ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɮɨɪɦɟ ɱɢɫɥɚ ɩɟɪɢɨɞɨɜ ɫɟɬɢ ɩɢɬɚɧɢɹ («NPLC»). 
Ⱦɥɹ ɩɚɪɚɦɟɬɪɚ NPLC ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɡɧɚɱɟɧɢɹ 0,02, 0,2, 1, 2, 10, 20, 100 ɢɥɢ 200.

– ɉɟɪɟɤɥɸɱɚɬɶ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ, ɜɵɛɢɪɚɹ ɨɞɧɨ ɢɡ ɬɪɟɯ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟ-
ɧɢɣ, ɦɨɠɧɨ ɩɨɫɪɟɞɫɬɜɨɦ ɜɵɛɨɪɚ ɱɢɫɥɚ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ —
ɫɦ. ɧɚ ɫɬɪɚɧɢɰɟ 56.

– ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɦɟɧɸ MEASure (ɂɁɆȿɊȿɇɂȿ)
ɫ  ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ INTEGRATE (ɍɋɊȿȾɇȿɇɂȿ).

– ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɨ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɱɢɫɥɨɦ ɪɚɡɪɹɞɨɜ, 
ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ.

– ɑɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ ɦɨɠɧɨ ɜɫɟɝɞɚ ɭɫɬɚɧɨɜɢɬɶ ɦɟɧɶɲɢɦ, ɱɟɦ ɦɚɤɫɢ-
ɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ (ɦɢɧɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ — 4½).

NPLC
ɏɣɦɷɭɫ ɝɶɥɦ. 

ɇɛɥɬ. ɩɭɩɜɫ. ɫɛɢɫɺɟɩɝ
ɏɣɦɷɭɫ ɝɥɦ. 

ɇɛɥɬ. ɩɭɩɜɫ. ɫɛɢɫɺɟɩɝ

0,02 4½ 5½

0,2 5½ 6½

1 6½ 7½

2 6½ 7½

10 6½ 7½

20 7½ 7½

100 7½ 7½

200 7½ 7½

ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɡɚɞɚɟɬɫɹ ɥɨɤɚɥɶɧɨ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɮɭɧɤɰɢɢ. ɗɬɨ ɨɡɧɚɱɚɟɬ, 
ɱɬɨ ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɮɭɧɤɰɢɣ ɦɨɠɧɨ ɧɟɡɚɜɢɫɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɫɨɛɫɬɜɟɧɧɨɟ 

ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ. ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɞɚɧɧɨɟ ɪɚɧɟɟ 

ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɦɟɠɞɭ ɮɭɧɤɰɢɹɦɢ.
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ȼɵɩɨɥɧɟɧɢɟ ɧɭɥɟɜɵɯ (ɨɬɧɨɫɢɬɟɥɶɧɵɯ) ɢɡɦɟɪɟɧɢɣ
Ʉɚɠɞɨɟ ɧɭɥɟɜɨɟ ɢɡɦɟɪɟɧɢɟ (ɢɡɦɟɪɟɧɢɟ ɫ ɧɭɥɟɦ), ɬɚɤɠɟ ɧɚɡɵɜɚɟɦɨɟ -

 ɢɡɦɟɪɟɧɢɟɦ — ɷɬɨ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɫɨɯɪɚɧɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɧɭɥɹ ɢ ɜɯɨɞɧɵɦ 
ɫɢɝɧɚɥɨɦ. .   92.

Пɨкɚɡɚɧɢя =  –  

– ɇɭɥɟɜɵɟ ɢɡɦɟɪɟɧɢɹ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɥɸɛɨɣ ɮɭɧɤɰɢɢ ɢ ɩɨ ɥɸɛɨɦɭ ɤɚɧɚɥɭ. 
Ɂɧɚɱɟɧɢɟ ɧɭɥɹ ɦɨɠɧɨ ɡɚɞɚɜɚɬɶ ɧɟɡɚɜɢɫɢɦɨ ɞɥɹ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɢ ɤɚɠɞɨɣ ɮɭɧɤ-
ɰɢɢ. ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɪɚɧɟɟ ɞɥɹ ɞɚɧ-
ɧɨɝɨ ɤɚɧɚɥɚ ɢɥɢ ɮɭɧɤɰɢɢ ɡɧɚɱɟɧɢɟ ɧɭɥɹ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɦɟɠɞɭ ɜɯɨɞɧɵɦɢ 
ɤɚɧɚɥɚɦɢ ɢɥɢ ɮɭɧɤɰɢɹɦɢ.

– ɑɬɨɛɵ ɡɚɞɚɬɶ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɧɚɤɨɧɟɱɧɢɤɨɜ 
ɞɥɹ ɛɨɥɟɟ ɬɨɱɧɵɯ ɞɜɭɯɩɪɨɜɨɞɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɡɚɤɨɪɨɬɢɬɟ ɤɨɧɰɵ 

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɧɚɤɨɧɟɱɧɢɤɨɜ ɦɟɠɞɭ ɫɨɛɨɣ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ .

– ɉɟɪɜɨɟ ɩɨɤɚɡɚɧɢɟ, ɢɡɦɟɪɟɧɧɨɟ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ , ɫɨɯɪɚɧɹɟɬɫɹ 

ɜ ɤɚɱɟɫɬɜɟ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɧɭɥɟɜɨɦ ɪɟɝɢɫɬɪɟ. Ʌɸɛɵɟ ɪɚɧɟɟ ɯɪɚɧɢɜɲɢɟɫɹ 
ɬɚɦ ɡɧɚɱɟɧɢɹ ɡɚɦɟɧɹɸɬɫɹ ɷɬɢɦ ɧɨɜɵɦ ɡɧɚɱɟɧɢɟɦ.

– ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɧɭɥɟɜɵɯ ɡɧɚɱɟɧɢɣ ɫɨɯɪɚɧɟɧɧɨɟ ɜ ɩɚɦɹɬɢ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ 

ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ, ɧɚɠɚɜ   (ȼɨɡɜɪɚɬ ɦɟɧɸ). ɉɪɢ ɷɬɨɦ ɜɵ ɜɟɪɧɟɬɟɫɶ 

ɤ ɤɨɦɚɧɞɟ «NULL VALUE» (ɇɍɅȿȼɈȿ ɁɇȺɑȿɇɂȿ) ɜ ɦɟɧɸ MATH (ɆȺɌȿɆȺɌɂ-
ɑȿɋɄɂȿ ɈɉȿɊȺɐɂɂ),    ,    . 
ɉɟɪɟɣɞɢɬɟ ɧɚ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ, ɡɚɬɟɦ ɢɡɦɟɧɢɬɟ ɨɬɨɛɪɚɠɚɟɦɨɟ ɡɧɚɱɟɧɢɟ.
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ɋɨɯɪɚɧɟɧɢɟ ɦɢɧɢɦɚɥɶɧɵɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɤɚɡɚɧɢɣ 
(ɫɬɚɬɢɫɬɢɤɢ)

ȼɵɩɨɥɧɹɹ ɪɹɞ ɢɡɦɟɪɟɧɢɣ, ɦɨɠɧɨ ɫɨɯɪɚɧɹɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɤɚɡɚ-
ɧɢɹ. ɇɢɠɟ ɨɩɢɫɵɜɚɟɬɫɹ, ɤɚɤ ɨɩɪɟɞɟɥɢɬɶ ɦɢɧɢɦɚɥɶɧɨɟ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɢ ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɹ, ɩɨɥɧɵɣ ɪɚɡɦɚɯ ɚɦɩɥɢɬɭɞɵ, ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɢ ɱɢɫɥɨ 
ɢɡɦɟɪɟɧɧɵɯ ɩɨɤɚɡɚɧɢɣ.

– ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫ ɥɸɛɨɣ ɮɭɧɤɰɢɟɣ ɩɪɢɛɨɪɚ. ɉɪɢ 
ɢɡɦɟɧɟɧɢɢ ɮɭɧɤɰɢɢ (ɩɟɪɟɯɨɞɟ ɤ ɢɡɦɟɪɟɧɢɹɦ ɞɪɭɝɨɝɨ ɜɢɞɚ ɜɟɥɢɱɢɧ) ɫɬɚɬɢɫɬɢɱɟ-
ɫɤɢɟ ɨɩɟɪɚɰɢɢ ɜɵɤɥɸɱɚɸɬɫɹ.

– ɉɟɪɟɤɥɸɱɟɧɢɟ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ ɢɥɢ ɜɵɛɨɪ ɪɟɠɢɦɚ ɫɤɚɧɢɪɨɜɚɧɢɹ ɧɟ ɨɬɤɥɸɱɚɟɬ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜ ɫɨɯɪɚɧɹɟɦɵɯ ɩɨɤɚɡɚɧɢɹɯ ɧɟ ɭɤɚɡɵɜɚ-
ɟɬɫɹ, ɩɨ ɤɚɤɨɦɭ ɢɡ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ ɨɧɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ.

– ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɦɨɠɧɨ ɭɡɧɚɬɶ ɫɨɯɪɚɧɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɦɢɧɢɦɭɦɚ, ɦɚɤɫɢɦɭɦɚ, ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ, ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ, ɪɚɡɦɚɯɚ 

ɚɦɩɥɢɬɭɞɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɢɡɦɟɪɟɧɢɣ, ɧɚɠɚɜ   (ȼɨɡɜɪɚɬ ɦɟɧɸ). ɉɪɢ 

ɷɬɨɦ ɜɵ ɜɟɪɧɟɬɟɫɶ ɤ ɤɨɦɚɧɞɟ «STATS» (ɋɌȺɌɂɋɌɂɄȺ) ɜ ɦɟɧɸ MATH (ɆȺɌȿɆȺ-
ɌɂɑȿɋɄɂȿ ɈɉȿɊȺɐɂɂ),    ,   -

 . ɉɟɪɟɣɞɢɬɟ ɧɚ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ , ɡɚɬɟɦ ɩɪɨɫɦɚɬɪɢɜɚɣɬɟ 

ɡɧɚɱɟɧɢɹ, ɧɚɠɢɦɚɹ  ɢɥɢ .

– ɉɨɫɥɟ ɨɡɧɚɤɨɦɥɟɧɢɹ ɫ ɫɨɯɪɚɧɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɧɚɠɦɢɬɟ   (ȼɤɥ./

ɜɵɤɥ. ɦɟɧɸ) – ɩɪɢɛɨɪ ɜɟɪɧɟɬɫɹ ɤ ɜɵɜɨɞɭ ɢɡɦɟɪɟɧɢɣ, ɢ ɪɚɛɨɬɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 
ɨɩɟɪɚɰɢɣ ɩɪɨɞɨɥɠɢɬɫɹ.
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– ɋɨɯɪɚɧɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɱɢɳɚɸɬɫɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɮɭɧɤɰɢɣ ɫɬɚɬɢɫɬɢɤɢ, ɨɬɤɥɸ-
ɱɟɧɢɢ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ, ɚ ɬɚɤɠɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜɨɡɜɪɚɬɚ ɤ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɡɚɞɚɧɧɵɦ ɧɚɫɬɪɨɣɤɚɦ ɢɥɢ ɫɛɪɨɫɟ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

– ɋɪɟɞɧɹɹ ɜɟɥɢɱɢɧɚ ɢ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɞɥɹ ɜɫɟɯ ɩɨɤɚɡɚ-
ɧɢɣ, ɢɡɦɟɪɟɧɧɵɯ ɫ ɦɨɦɟɧɬɚ ɜɤɥɸɱɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ (ɚ ɧɟ ɬɨɥɶɤɨ ɤɚɤ 
ɫɪɟɞɧɟɟ ɫɨɯɪɚɧɟɧɧɵɯ ɦɢɧɢɦɚɥɶɧɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɣ). Ʉɨɥɢɱɟɫɬɜɨ — 
ɷɬɨ ɨɛɳɟɟ ɱɢɫɥɨ ɩɨɤɚɡɚɧɢɣ, ɢɡɦɟɪɟɧɧɵɯ ɫ ɦɨɦɟɧɬɚ ɜɤɥɸɱɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 
ɮɭɧɤɰɢɣ.
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Ɂɚɩɭɫɤ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɩɨ ɭɫɥɨɜɢɸ
ɍɩɪɚɜɥɟɧɢɟ ɡɚɩɭɫɤɨɦ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɩɨ ɭɫɥɨɜɢɸ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɜɨɡ-
ɦɨɠɧɨ ɩɨ   ɢɥɢ   .

– Ɋɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɡɚɩɭɫɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚ-
ɧɢɹ ɩɪɢɛɨɪɚ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɩɪɢ ɤɚɠɞɨɦ ɢɡɦɟɪɟɧɢɢ ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢ-
ɤɚɬɨɪ * (ɜɵɛɨɪɤɚ).

– ȼ ɪɟɠɢɦɟ ɨɞɢɧɨɱɧɵɯ ɡɚɩɭɫɤɨɜ ɨɞɧɨ ɩɨɤɚɡɚɧɢɟ ɢɡɦɟɪɹɟɬɫɹ ɩɪɢ ɤɚɠɞɨɦ ɧɚɠɚɬɢɢ 

, ɩɨɫɥɟ ɱɟɝɨ ɩɪɢɛɨɪ ɨɠɢɞɚɟɬ ɫɥɟɞɭɸɳɟɝɨ ɡɚɩɭɫɤɚ. ɉɪɨɞɨɥɠɚɣɬɟ ɧɚɠɢ-

ɦɚɬɶ ɷɬɭ ɤɧɨɩɤɭ, ɱɬɨɛɵ ɩɨɞɚɜɚɬɶ ɨɱɟɪɟɞɧɵɟ ɡɚɩɭɫɤɢ ɞɥɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ
ɩɪɢɛɨɪɚ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ
Ɋɟɠɢɦ ɜɧɟɲɧɢɯ ɡɚɩɭɫɤɨɜ ɬɚɤɠɟ ɜɵɛɢɪɚɟɬɫɹ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ . Ɉɧ ɫɯɨɞɟɧ 

ɫ ɪɟɠɢɦɨɦ ɨɞɢɧɨɱɧɵɯ ɡɚɩɭɫɤɨɜ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ ɱɬɨ ɢɦɩɭɥɶɫ ɡɚɩɭɫɤɚ ɩɨɞɚ-
ɟɬɫɹ ɧɚ ɤɥɟɦɦɭ Ext Trig (  ) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. ɋɪɚɛɚɬɵɜɚɧɢɟ 
ɩɨ ɡɚɩɭɫɤɭ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɮɪɨɧɬɭ ɢɦɩɭɥɶɫɚ ɌɌɅ. 

Ʉɧɨɩɤɚ  ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɨɬɤɥɸɱɚɟɬɫɹ ɧɚ ɜɪɟɦɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɭɞɚ-

ɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ.
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɭɞɟɪɠɚɧɢɹ ɩɨɤɚɡɚɧɢɣ
Ɏɭɧɤɰɢɹ ɭɞɟɪɠɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɩɨɡɜɨɥɹɟɬ ɮɢɤɫɢɪɨɜɚɬɶ ɢ ɭɞɟɪɠɢɜɚɬɶ ɧɚ ɞɢɫɩɥɟɟ 
ɫɬɚɛɢɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɧɢɣ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɫɬɚɛɢɥɶɧɨɝɨ ɩɨɤɚɡɚɧɢɹ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɩɨɞɚɟɬ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ ɢ ɮɢɤɫɢɪɭɟɬ ɡɧɚɱɟɧɢɟ ɧɚ ɞɢɫɩɥɟɟ.

– Ⱦɥɹ ɪɟɠɢɦɚ ɭɞɟɪɠɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ  -
, ɨɩɪɟɞɟɥɹɹ, ɤɚɤɢɟ ɩɨɤɚɡɚɧɢɹ ɛɭɞɭɬ ɫɱɢɬɚɬɶɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɬɚɛɢɥɶɧɵɦɢ 

ɞɥɹ ɢɯ ɨɬɨɛɪɚɠɟɧɢɹ. ɉɨɥɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɩɪɨɰɟɧɬ ɨɬ ɩɨɤɚɡɚɧɢɣ ɜ ɜɵɛɪɚɧ-
ɧɨɦ ɞɢɚɩɚɡɨɧɟ. ɉɪɢɛɨɪ ɛɭɞɟɬ ɮɢɤɫɢɪɨɜɚɬɶ ɢ ɨɬɨɛɪɚɠɚɬɶ ɧɨɜɵɟ ɡɧɚɱɟɧɢɹ ɥɢɲɶ 
ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ  ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹ ɨɤɚɠɭɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɷɬɨɝɨ 
ɞɢɚɩɚɡɨɧɚ.

– ɒɢɪɢɧɚ ɞɢɚɩɚɡɨɧɚ ɩɨ ɭɦɨɥɱɚɧɢɸ — 0,10 % ɨɬ ɜɟɥɢɱɢɧɵ ɩɨɤɚɡɚɧɢɹ. ɉɨɫɥɟ 
ɜɤɥɸɱɟɧɢɹ ɭɞɟɪɠɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɞɪɭɝɭɸ ɲɢɪɢɧɭ ɞɢɚɩɚɡɨɧɚ, 

ɧɚɠɚɜ   (ȼɨɡɜɪɚɬ ɦɟɧɸ). ɉɪɢ ɷɬɨɦ ɜɵ ɜɟɪɧɟɬɟɫɶ ɤ ɤɨɦɚɧɞɟ «READ 

HOLD» (ɍȾȿɊɀȺɇɂȿ ɉɈɄȺɁȺɇɂɃ) ɜ ɦɟɧɸ TRIG (Ɇȿɇɘ ɁȺɉɍɋɄɈȼ), 
   ,    .

ɉɟɪɟɣɞɢɬɟ ɧɚ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ ɢ ɜɵɛɟɪɢɬɟ ɡɧɚɱɟɧɢɟ: 0.01 %, 0.10 %, 1.00 % 

 10.00 %   .

– ɒɢɪɢɧɚ ɞɢɚɩɚɡɨɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ; 
ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ 
ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɲɢɪɢɧɭ ɞɢɚɩɚɡɨɧɚ ɪɚɜɧɨɣ 0,10 % 
ɨɬ ɜɟɥɢɱɢɧɵ ɩɨɤɚɡɚɧɢɹ.

Shift

ޔ
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ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɫɨɨɬɧɨɲɟɧɢɹ ɢ ɪɚɡɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ
ɑɬɨɛɵ ɪɚɫɫɱɢɬɚɬɶ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ, ɩɪɢɛɨɪ ɢɡɦɟɪɹɟɬ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɥɨ-
ɠɟɧɧɵɟ ɤɨ ɜɯɨɞɧɵɦ ɤɥɟɦɦɚɦ ɤɚɧɚɥɚ 1 ɢ ɤɨ ɜɯɨɞɧɵɦ ɤɥɟɦɦɚɦ ɤɚɧɚɥɚ 2. Ɋɚɫɱɟɬ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

[1]

– Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ɩɨ ɤɚɧɚɥɭ 1 ɪɚɜɟɧ 120 ȼ ɩɨɫɬ. ɬɨɤɚ, ɩɪɢɛɨɪ ɚɜɬɨ-
ɦɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɹɟɬ ɞɢɚɩɚɡɨɧ ɩɨ ɮɚɤɬɢɱɟɫɤɨɦɭ ɜɯɨɞɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɢɥɢ 
ɠɟ ɞɢɚɩɚɡɨɧ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜɪɭɱɧɭɸ.

– Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ɩɨ ɤɚɧɚɥɭ 2 ɪɚɜɟɧ 12 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɩɪɢ-
ɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɹɟɬ ɞɢɚɩɚɡɨɧ ɩɨ ɮɚɤɬɢɱɟɫɤɨɦɭ ɜɯɨɞɧɨɦɭ ɡɧɚɱɟɧɢɸ, 
ɢɥɢ ɠɟ ɞɢɚɩɚɡɨɧ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜɪɭɱɧɭɸ.

– Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɦɟɠɞɭ LO 1 ɤɚɧɚɥɚ ɢ LO 2 ɤɚɧɚɥɚ ɫɨɫɬɚɜ-
ɥɹɟɬ 150 ȼ ɩɨɫ. ɬɨɤɚ.

– ȿɫɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɭɥɟɜɵɟ ɡɧɚɱɟɧɢɹ, ɨɧɢ ɡɚɞɚɸɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɞɥɹ ɤɚɠɞɨɝɨ 

ɢɡ ɤɚɧɚɥɨɜ. Ɍɚɤɠɟ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ[1] ɞɥɹ 
ɪɚɡɧɨɫɬɢ. ȿɫɥɢ ɧɚ ɥɸɛɨɦ ɢɡ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ ɭɫɬɚɧɨɜɥɟɧɨ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ, 
ɬɨ  ɩɪɢ ɜɵɛɨɪɟ ɮɭɧɤɰɢɢ ɪɚɡɧɨɫɬɢ ɢɧɞɢɤɚɬɨɪ «Null» (ɇɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ) ɛɭɞɟɬ 
ɦɢɝɚɬɶ. ȼ ɫɥɭɱɚɟ ɭɫɬɚɧɨɜɤɢ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɪɚɡɧɨɫɬɢ ɢɧɞɢɤɚɬɨɪ «Null» 
ɛɭɞɟɬ ɝɨɪɟɬɶ ɧɟɩɪɟɪɵɜɧɨ.

[1] ɍɫɬɚɧɨɜɤɚ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɪɚɡɧɨɫɬɢ ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

Difference Ch 1 voltage Ch 1 Null–  Ch 2 voltage Ch 2 Null– –  Null–=

Ratio
Ch 1 voltage Ch 1 Null– 
Ch 2 voltage Ch 2 Null– ---------------------------------------------------------------------=
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɦɹɬɢ ɩɨɤɚɡɚɧɢɣ
ȼɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɦɨɠɟɬ ɯɪɚɧɢɬɶɫɹ ɞɨ 1024 ɩɨɤɚɡɚ-
ɧɢɣ. ȼɵɩɨɥɧɢɜ ɫɥɟɞɭɸɳɢɟ ɲɚɝɢ, ɜɵ ɭɡɧɚɟɬɟ, ɤɚɤ ɫɨɯɪɚɧɹɬɶ ɩɨɤɚɡɚɧɢɹ ɜ ɩɚɦɹɬɢ 
ɢ ɜɵɡɵɜɚɬɶ ɢɯ ɢɡ ɩɚɦɹɬɢ.

1 ȼɵɛɟɪɢɬɟ ɮɭɧɤɰɢɸ.

ȼɵɛɟɪɢɬɟ ɥɸɛɭɸ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ (ɬɢɩ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ). ɉɪɢ ɪɚɛɨɬɟ 
ɫ ɩɚɦɹɬɶɸ ɩɨɤɚɡɚɧɢɣ ɮɭɧɤɰɢɸ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ.

2 ȼɵɛɟɪɢɬɟ ɪɟɠɢɦ ɨɞɢɧɨɱɧɵɯ ɡɚɩɭɫɤɨɜ.

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɡɚɝɨɪɟɥɫɹ ɢɧɞɢɤɚɬɨɪ Trig (Ɂɚɩɭɫɤ). ɉɪɢ ɜɤɥɸɱɟɧɧɨɣ 
ɩɚɦɹɬɢ ɩɨɤɚɡɚɧɢɣ ɫɨɯɪɚɧɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɜ ɩɚɦɹɬɢ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ 
ɡɚɩɭɫɤɚ ɧɚ ɩɪɢɛɨɪ.

        . 

        

.

3 ȼɤɥɸɱɢɬɟ ɦɟɧɸ.

 

4 ɉɟɪɟɣɞɢɬɟ ɤ ɜɚɪɢɚɧɬɭ SYS MENU (ɋɂɋɌȿɆɇɈȿ Ɇȿɇɘ) ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ.

  


5 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ ɤ ɤɨɦɚɧɞɟ RDGS STORE (ɋɈɏɊȺɇȿɇɂȿ 

ɉɈɄȺɁȺɇɂɃ).




Single

Shift ޔ
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1: RDGS STORE (ɋɈɏɊȺɇȿɇɂȿ ɉɈɄȺɁȺɇɂɃ)
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6 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ, ɡɚɬɟɦ ɩɟɪɟɣɞɢɬɟ ɤ ɜɚɪɢɚɧɬɭ ɜɵɛɨɪɚ
«ON» (ȼɄɅ).

 


7 ɋɨɯɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɟ ɢ ɜɵɣɞɢɬɟ ɢɡ ɦɟɧɸ.

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɡɚɝɨɪɟɥɫɹ ɢɧɞɢɤɚɬɨɪ Mem (ɉɚɦɹɬɶ), ɭɤɚɡɵɜɚɸɳɢɣ, ɱɬɨ 
ɩɪɢɛɨɪ ɝɨɬɨɜ ɫɨɯɪɚɧɹɬɶ ɩɨɤɚɡɚɧɢɹ. ȼ ɩɚɦɹɬɢ ɦɨɠɟɬ ɫɨɯɪɚɧɹɬɶɫɹ ɞɨ 1024 ɩɨɤɚ-
ɡɚɧɢɣ, ɨɧɚ ɨɪɝɚɧɢɡɨɜɚɧɚ ɩɨ ɩɪɢɧɰɢɩɭ FIFO (ɩɪɢ ɩɟɪɟɩɨɥɧɟɧɢɢ ɭɞɚɥɹɸɬɫɹ 
ɫɚɦɵɟ ɞɚɜɧɢɟ ɩɨɤɚɡɚɧɢɹ). Ʉɨɝɞɚ ɩɚɦɹɬɶ ɡɚɩɨɥɧɢɬɫɹ, ɢɧɞɢɤɚɬɨɪ Mem (ɉɚɦɹɬɶ) 
ɩɨɝɚɫɧɟɬ.

       -

,       .

8 ɉɨɞɚɣɬɟ ɬɪɢ ɡɚɩɭɫɤɚ ɧɚ ɩɪɢɛɨɪ.

  

ɉɪɢ ɷɬɨɦ ɜ ɩɚɦɹɬɢ ɫɨɯɪɚɧɹɟɬɫɹ ɬɪɢ ɜɟɥɢɱɢɧɵ ɩɨɤɚɡɚɧɢɣ.

9 ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɜɨɡɜɪɚɬɨɦ ɦɟɧɸ, ɱɬɨɛɵ ɜɵɡɜɚɬɶ ɢɡ ɩɚɦɹɬɢ ɫɨɯɪɚɧɟɧɧɵɟ 

ɩɨɤɚɡɚɧɢɹ.

 

ȼɵ ɩɟɪɟɣɞɟɬɟ ɤ ɤɨɦɚɧɞɟ «SAVED RDGS» (ɋɈɏɊȺɇȿɇɇɕȿ ɉɈɄȺɁȺɇɂə) 
ɜ ɦɟɧɸ SYS MENU (ɋɂɋɌȿɆɇɈȿ Ɇȿɇɘ).

10 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ, ɱɬɨɛɵ ɩɪɨɫɦɨɬɪɟɬɶ ɩɟɪɜɨɟ ɫɨɯɪɚɧɟɧɧɨɟ 

ɩɨɤɚɡɚɧɢɟ.

        -

  .

ɉɟɪɜɵɦ ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɨɤɚɡɚɧɢɟ, ɤɨɬɨɪɨɟ ɛɵɥɨ ɢɡɦɟɪɟɧɨ ɩɟɪɜɵɦ (ɩɚɦɹɬɶ 
ɪɚɛɨɬɚɟɬ ɩɨ ɩɪɢɧɰɢɩɭ FIFO). ȿɫɥɢ ɜ ɩɚɦɹɬɢ ɧɟɬ ɫɨɯɪɚɧɟɧɧɵɯ ɩɨɤɚɡɚɧɢɣ, ɜɵɜɨ-

ޔ ޔ

ȼɤɥɸɱɟɧɨ

Auto/Man 
ENTER (ȼȼɈȾ)

Single Single Single 

Shift
Recall (ȼɨɡɜɪɚɬ)

ޓ

2: SAVED RDGS (ɋɈɏɊȺɇȿɇɇɕȿ ɉɈɄȺɁȺɇɂə)
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ɞɢɬɫɹ ɫɨɨɛɳɟɧɢɟ «EMPTY» (ɉɍɋɌɈ). Ɉɬɨɛɪɚɠɚɸɬɫɹ ɩɟɪɜɵɟ ɩɹɬɶ ɰɢɮɪ ɡɧɚɱɟ-
ɧɢɹ ɩɨɤɚɡɚɧɢɹ, ɚ ɬɚɤɠɟ ɧɨɦɟɪ ɩɨɤɚɡɚɧɢɹ. ɉɨɫɥɟ ɧɟɛɨɥɶɲɨɣ ɩɚɭɡɵ ɧɨɦɟɪ 
ɩɨɤɚɡɚɧɢɹ ɭɛɢɪɚɟɬɫɹ ɫ ɞɢɫɩɥɟɹ, ɢ ɫɬɚɧɨɜɹɬɫɹ ɜɢɞɧɵ ɜɫɟ ɪɚɡɪɹɞɵ ɩɨɤɚɡɚɧɢɹ. 

ɋɨɯɪɚɧɟɧɧɵɟ ɩɨɤɚɡɚɧɢɹ ɜɵɜɨɞɹɬɫɹ ɜɦɟɫɬɟ ɫ ɢɯ ɟɞɢɧɢɰɚɦɢ ɢɡɦɟɪɟɧɢɹ (m, m, k 

ɢ ɬ. ɞ.), ɤɨɝɞɚ ɷɬɨ ɜɨɡɦɨɠɧɨ. ɉɪɢɦɟɪ:

11 ɉɟɪɟɯɨɞɢɬɟ ɦɟɠɞɭ ɩɚɪɚɦɟɬɪɚɦɢ ɬɨɝɨ ɠɟ ɭɪɨɜɧɹ, ɱɬɨɛɵ ɩɪɨɫɦɨɬɪɟɬɶ ɞɜɚ 

ɨɫɬɚɜɲɢɯɫɹ ɩɨɤɚɡɚɧɢɹ.

 

ɋɨɯɪɚɧɟɧɧɵɟ ɩɨɤɚɡɚɧɢɹ «ɪɚɡɦɟɳɟɧɵ»  ɧɚ ɭɪɨɜɧɟ ɩɚɪɚɦɟɬɪɨɜ.

           

      ,   -

   .

12 ȼɵɤɥɸɱɢɬɟ ɦɟɧɸ.

 

10.31607K: 11

10.316076 K

ɇɨɦɟɪ
ɩɨɤɚɡɚɧɢɹ

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ

ޔ ޔ

ޔ

Shift ޔ

On/Off 
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3 Ɏɭɧɤɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ

Ɏɭɧɤɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ     68
Ɉɛɳɢɟ ɧɚɫɬɪɨɣɤɢ ɢɡɦɟɪɟɧɢɣ     70
Ʉɨɧɮɢɝɭɪɚɰɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ     80
Ʉɨɧɮɢɝɭɪɚɰɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ     83
Ʉɨɧɮɢɝɭɪɚɰɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ     86
Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ     89
ȼɵɩɨɥɧɟɧɢɟ ɧɭɥɟɜɵɯ (ɨɬɧɨɫɢɬɟɥɶɧɵɯ) ɢɡɦɟɪɟɧɢɣ     92
ɍɞɟɪɠɚɧɢɟ ɩɨɤɚɡɚɧɢɣ     94
Ɂɚɩɭɫɤ ɢɡɦɟɪɟɧɢɣ     95
ɋɜɹɡɚɧɧɵɟ ɫ ɫɢɫɬɟɦɨɣ ɨɩɟɪɚɰɢɢ     105
Ʉɥɟɦɦɚ «ȼɨɥɶɬɦɟɬɪ ɨɬɪɚɛɨɬɚɥ»     111
Ʉɥɟɦɦɚ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ     112
ȼɵɯɨɞ ɧɚ ɫɚɦɨɩɢɫɟɰ (ɚɧɚɥɨɝɨɜɵɣ ɜɵɯɨɞ)     113
ɇɚɫɬɪɨɣɤɚ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ     117
Ʉɚɥɢɛɪɨɜɤɚ     123
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Ɏɭɧɤɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ
ȼ ɷɬɨɣ ɝɥɚɜɟ ɦɨɠɧɨ ɥɟɝɤɨ ɧɚɣɬɢ ɜɫɟ ɩɨɞɪɨɛɧɨɫɬɢ ɨ ɪɚɛɨɬɟ ɬɟɯ ɢɥɢ ɢɧɵɯ ɮɭɧɤɰɢɣ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ. Ɉɧɚ ɛɭɞɟɬ ɩɨɥɟɡɧɨɣ ɤɚɤ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞ-
ɧɟɣ ɩɚɧɟɥɢ, ɬɚɤ ɢ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.

ɗɬɚ ɝɥɚɜɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɨɜ:

– «Ɉɛɳɢɟ ɧɚɫɬɪɨɣɤɢ ɢɡɦɟɪɟɧɢɣ» ɧɚ ɫɬɪɚɧɢɰɟ 70

– «Ʉɨɧɮɢɝɭɪɚɰɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ» ɧɚ ɫɬɪɚɧɢɰɟ 80

– «Ʉɨɧɮɢɝɭɪɚɰɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ» ɧɚ ɫɬɪɚɧɢɰɟ 83

– «Ʉɨɧɮɢɝɭɪɚɰɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ» ɧɚ ɫɬɪɚɧɢɰɟ 86

– «Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ» ɧɚ ɫɬɪɚɧɢɰɟ 89

– «ȼɵɩɨɥɧɟɧɢɟ ɧɭɥɟɜɵɯ (ɨɬɧɨɫɢɬɟɥɶɧɵɯ) ɢɡɦɟɪɟɧɢɣ» ɧɚ ɫɬɪɚɧɢɰɟ 92

– «ɍɞɟɪɠɚɧɢɟ ɩɨɤɚɡɚɧɢɣ» ɧɚ ɫɬɪɚɧɢɰɟ 94

– «Ɂɚɩɭɫɤ ɢɡɦɟɪɟɧɢɣ» ɧɚ ɫɬɪɚɧɢɰɟ 95

– «ɋɜɹɡɚɧɧɵɟ ɫ ɫɢɫɬɟɦɨɣ ɨɩɟɪɚɰɢɢ» ɧɚ ɫɬɪɚɧɢɰɟ 105

– «Ʉɥɟɦɦɚ «ȼɨɥɶɬɦɟɬɪ ɨɬɪɚɛɨɬɚɥ»» ɧɚ ɫɬɪɚɧɢɰɟ 111

– «Ʉɥɟɦɦɚ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ» ɧɚ ɫɬɪɚɧɢɰɟ 112

– «ȼɵɯɨɞ ɧɚ ɫɚɦɨɩɢɫɟɰ (ɚɧɚɥɨɝɨɜɵɣ ɜɵɯɨɞ)» ɧɚ ɫɬɪɚɧɢɰɟ 113

– «ɇɚɫɬɪɨɣɤɚ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ» ɧɚ ɫɬɪɚɧɢɰɟ 117

– «Ʉɚɥɢɛɪɨɜɤɚ» ɧɚ ɫɬɪɚɧɢɰɟ 123

– «ɇɚɫɬɪɨɣɤɢ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɫɨɫɬɨɹɧɢɟ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɢ ɫɛɪɨɫɚ» 
ɧɚ ɫɬɪɚɧɢɰɟ 128

ɉɪɢ ɱɬɟɧɢɢ ɷɬɨɣ ɝɥɚɜɵ ɛɭɞɭɬ ɩɨɥɟɡɧɵ ɧɚɜɵɤɢ ɪɚɛɨɬɵ ɫ ɦɟɧɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 
ȿɫɥɢ ɜɵ ɟɳɟ ɧɟ ɩɪɨɱɥɢ ɜ Ɋɚɡɞɟɥɟ 2, «ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ» 
ɧɚɱɚɥɨ ɧɚ ɫɬɪɚɧɢɰɟ 39, ɜɨɡɦɨɠɧɨ, ɫɬɨɢɬ ɩɪɨɱɟɫɬɶ ɟɟ ɫɟɣɱɚɫ. ȼ Ɋɚɡɞɟɥɟ 4, «ɋɩɪɚ-
ɜɨɱɧɢɤ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ» ɧɚɱɚɥɨ ɧɚ ɫɬɪɚɧɢɰɟ 131 ɫɨɞɟɪɠɢɬɫɹ ɨɩɢɫɚɧɢɟ 
ɫɢɧɬɚɤɫɢɫɚ ɤɨɦɚɧɞ SCPI (Standard Commands for Programmable Instruments), 
ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ.
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ȼ ɞɚɧɧɨɦ ɪɭɤɨɜɨɞɫɬɜɟ ɞɥɹ ɫɢɧɬɚɤɫɢɫɚ ɤɨɦɚɧɞ SCPI ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɨɛɨɡɧɚɱɟɧɢɹ. Ʉɜɚɞɪɚɬɧɵɟ ɫɤɨɛɤɢ ( [] ) ɨɛɨɡɧɚɱɚɸɬ ɧɟɨɛɹɡɚɬɟɥɶɧɵɟ ɤɥɸɱɟɜɵɟ 

ɫɥɨɜɚ ɢɥɢ ɩɚɪɚɦɟɬɪɵ. ȼ ɮɢɝɭɪɧɵɟ ɫɤɨɛɤɢ ( {} ) ɜɤɥɸɱɚɸɬɫɹ ɫɩɢɫɤɢ ɩɚɪɚɦɟ-

ɬɪɨɜ, ɪɚɡɞɟɥɹɟɦɵɯ ɜɟɪɬɢɤɚɥɶɧɨɣ ɱɟɪɬɨɣ (|), ɤɨɝɞɚ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɬɨɥɶɤɨ ɨɞɧɨ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. Ɍɪɟɭɝɨɥɶɧɵɟ ɫɤɨɛɤɢ ( <> ) ɨɡɧɚɱɚɸɬ, 
ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɫɬɚɜɢɬɶ ɡɧɚɱɟɧɢɟ ɡɚɤɥɸɱɟɧɧɨɝɨ ɜ ɧɢɯ ɩɚɪɚɦɟɬɪɚ. 

Ɋɟɚɥɶɧɚɹ ɫɬɪɨɤɚ ɤɨɦɚɧɞɵ, ɤɨɬɨɪɭɸ ɜɵ ɨɬɩɪɚɜɥɹɟɬɟ ɧɚ ɩɪɢɛɨɪ, ɧɟ ɞɨɥɠɧɚ 

ɫɨɞɟɪɠɚɬɶ ɧɢ ɨɞɧɨɝɨ ɢɡ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɭɫɥɨɜɧɵɯ ɨɛɨɡɧɚɱɟɧɢɣ.
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Ɉɛɳɢɟ ɧɚɫɬɪɨɣɤɢ ɢɡɦɟɪɟɧɢɣ
ɋɜɟɞɟɧɢɹ ɷɬɨɝɨ ɪɚɡɞɟɥɚ ɩɨɦɨɝɭɬ ɜɚɦ ɧɚɫɬɪɨɢɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɞɥɹ ɜɵɩɨɥ-
ɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ. ȼɨɡɦɨɠɧɨ, ɜɚɦ ɧɢɤɨɝɞɚ ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ ɢɡɦɟɧɹɬɶ ɧɢ ɨɞɢɧ ɢɡ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɵɯ ɡɞɟɫɶ ɩɚɪɚɦɟɬɪɨɜ; ɬɟɦ ɧɟ ɦɟɧɟɟ, ɢɯ ɨɩɢɫɚɧɢɟ ɩɪɢɜɨɞɢɬɫɹ ɞɥɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɜɨɡɦɨɠɧɨɣ ɝɢɛɤɨɫɬɢ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ.

ȼɯɨɞɧɵɟ ɮɢɥɶɬɪɵ

ȼ ɩɪɢɛɨɪɟ ɞɨɫɬɭɩɧɨ ɞɜɚ ɜɯɨɞɧɵɯ ɮɢɥɶɬɪɚ — ɰɢɮɪɨɜɨɣ ɮɢɥɶɬɪ ɢ ɚɧɚɥɨɝɨɜɵɣ 
ɮɢɥɶɬɪ. Ɇɨɠɧɨ ɜɤɥɸɱɢɬɶ ɰɢɮɪɨɜɨɣ ɮɢɥɶɬɪ, ɚɧɚɥɨɝɨɜɵɣ ɮɢɥɶɬɪ ɢɥɢ ɨɛɚ ɨɞɧɨɜɪɟ-
ɦɟɧɧɨ. ɐɢɮɪɨɜɨɣ ɮɢɥɶɬɪ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɜɫɟɯ ɬɢɩɨɜ. Ⱥɧɚɥɨ-
ɝɨɜɵɣ ɮɢɥɶɬɪ ɞɨɫɬɭɩɟɧ ɬɨɥɶɤɨ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪ 
ɢ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɜ ɞɢɚɩɚɡɨɧɚɯ 1 ɦȼ, 10 ɦȼ ɢ 100 ɦȼ.
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– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɇɚɠɦɢɬɟ   ɢ ɩɪɨɤɪɭɬɢɬɟ ɦɟɧɸ ɤ ɜɚɪɢ-

ɚɧɬɭ DIGITAL (ɐɂɎɊɈȼɈɃ), ANALOG (ȺɇȺɅɈȽɈȼɕɃ) ɢɥɢ ANA + DIG 

(Ⱥɇ.+ɐɂɎɊ). ɇɚɠɦɢɬɟ , ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ ɮɢɥɶɬɪ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ. ɇɚɠɢ-

ɦɚɣɬɟ ɤɧɨɩɤɭ  ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɮɢɥɶɬɪɚ.

ɑɬɨɛɵ ɧɚɫɬɪɨɢɬɶ ɭɫɪɟɞɧɟɧɢɟ ɞɥɹ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ, ɜɵɛɟɪɢɬɟ ɜ ɦɟɧɸ 
MEASurement (ɂɁɆȿɊȿɇɂȿ) 1: ɤɨɦɚɧɞɭ DIG FILTER (ɐɂɎɊɈȼɈɃ ɎɂɅɖɌɊ).

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ ɜɵɤɥɸɱɚɸɬ ɢ ɜɤɥɸɱɚɸɬ ɮɢɥɶɬɪ, 
ɚ ɬɚɤɠɟ ɡɚɞɚɸɬ ɱɢɫɥɨ ɰɢɮɪɨɜɵɯ ɮɢɥɶɬɪɨɜ:

INPut:FILTer
     :STATe {OFF|ON}
     :TYPE {ANAlog|DIGital|BOTH}
     :DIGital:RESPonse {SLOW|MEDium|FAST}
     :DIGital:PRECharge {ON|OFF}

ɂɫɩɨɥɶɡɨɜɚɬɶ ɮɢɥɶɬɪɵ ɩɪɢ ɭɞɚɥɟɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɩɪɢɛɨɪɨɦ ɧɟ ɪɟɤɨɦɟɧɞɭ-

ɟɬɫɹ. Ʉɨɦɚɧɞɚ

INPut:FILTer:STATe OFF

ɜɵɤɥɸɱɚɟɬ ɮɢɥɶɬɪɵ. ɐɢɮɪɨɜɨɣ ɮɢɥɶɬɪ ɬɚɤɠɟ ɜɵɤɥɸɱɚɟɬɫɹ ɩɨɫɥɟ ɭɞɚɥɟɧɧɨɝɨ 
ɫɛɪɨɫɚ (*RST) ɢ ɩɨɫɥɟ ɫɛɪɨɫɚ ɧɚɫɬɪɨɟɤ (SYStem:PREset).

ɂɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ (AVERage), ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 
ɨɞɧɨ ɩɨɤɚɡɚɧɢɟ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɟɦ ɪɹɞɚ ɩɨɤɚɡɚɧɢɣ
( .   166). ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɧɚ ɫɬɪɚɧɢɰɟ 245 
ɜ Ɋɚɡɞɟɥɟ 6.

ɉɪɢ ɩɨɩɵɬɤɚɯ ɢɫɩɨɥɶɡɨɜɚɬɶ ɰɢɮɪɨɜɨɣ ɮɢɥɶɬɪ ɜɨ ɜɪɟɦɹ ɭɞɚɥɟɧɧɨɣ ɪɚɛɨɬɵ ɭɱɢ-
ɬɵɜɚɣɬɟ ɫɥɟɞɭɸɳɢɟ ɨɫɨɛɵɟ ɦɨɦɟɧɬɵ.

Ⱦɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɨɟ ɱɢɫɥɨ ɢɡɦɟɪɟ-
ɧɢɣ (10, 50 ɢɥɢ 100). ɉɨɤɚɡɚɧɢɹ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ ɩɨɥɭɱɚɸɬɫɹ ɥɢɲɶ ɩɨɫɥɟ 
ɬɨɝɨ, ɤɚɤ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɩɨɥɭɱɚɟɬ ɡɚɩɭɫɤ ɞɥɹ ɧɚɱɚɥɚ ɢɡɦɟɪɟɧɢɹ. ɉɪɢ 
ɭɞɚɥɟɧɧɨɣ ɪɚɛɨɬɟ ɢɡɦɟɪɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɩɨ ɡɚɩɪɨɫɭ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ 
ɞɥɹ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ ɭɫɬɚɧɨɜɥɟɧ ɫɪɟɞɧɢɣ ɪɟɠɢɦ ɪɚɛɨɬɵ — MEDIUM
(50 ɩɨɤɚɡɚɧɢɣ), ɬɨ ɩɨɬɪɟɛɭɟɬɫɹ ɡɚɩɪɨɫɢɬɶ (ɚɤɬɢɜɢɪɨɜɚɬɶ ɡɚɩɭɫɤɨɦ) 50 ɢɡɦɟɪɟ-
ɧɢɣ ɩɨɤɚɡɚɧɢɣ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ, ɩɪɟɠɞɟ ɱɟɦ ɮɢɥɶɬɪ ɫɬɚɛɢɥɢɡɢɪɭ-
ɟɬɫɹ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɚ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɩɨɫɥɟ 50 ɢɡɦɟɪɟɧɢɣ ɩɨɤɚɡɚɧɢɣ ɮɢɥɶɬɪ 
ɜɫɟ ɟɳɟ ɧɟ ɛɭɞɟɬ ɫɬɚɛɢɥɢɡɢɪɨɜɚɧ, ɤɚɤ ɨɩɢɫɚɧɨ ɜ ɫɥɟɞɭɸɳɟɦ ɚɛɡɚɰɟ.

Ɋɟɝɢɫɬɪ STATus:OPERational:CONDition ɫɨɞɟɪɠɢɬ ɛɢɬ, ɭɤɚɡɵɜɚɸɳɢɣ ɫɬɚɛɢɥɢɡɢ-
ɪɨɜɚɧɧɨɟ/ɧɟɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ ɞɥɹ ɤɚɠɞɨɝɨ 
ɨɬɞɟɥɶɧɨɝɨ ɩɨɤɚɡɚɧɢɹ. .   187   4. ɋɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ, 
ɭɫɬɚɧɨɜɥɟɧ ɥɢ ɷɬɨɬ ɛɢɬ, ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɤɚɡɚɧɢɹ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɧɟ ɩɪɨɢɡɨ-
ɲɟɥ ɫɛɪɨɫ ɫɱɟɬɱɢɤɚ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ (ɨɩɟɪɚɰɢɹ ɫɛɪɨɫɚ ɮɢɥɶɬɪɚ ɨɩɢɫɵɜɚ-
ɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɪɚɡɞɟɥɟ).

Shift Filter 

Enter

Filter 
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ɐɢɮɪɨɜɨɣ ɮɢɥɶɬɪ
– ɐɢɮɪɨɜɨɣ ɮɢɥɶɬɪ — ɷɬɨ ɮɢɥɶɬɪ ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ. ɉɪɢ ɪɚɫɱɟɬɟ ɨɬɨɛɪɚɠɚ-

ɟɦɨɝɨ ɩɨɤɚɡɚɧɢɹ ɜɫɟ ɢɡɦɟɪɟɧɧɵɟ ɩɨɤɚɡɚɧɢɹ ɭɱɢɬɵɜɚɸɬɫɹ ɫ ɪɚɜɧɵɦɢ ɜɟɫɚɦɢ.

– Ⱦɨɫɬɭɩɧɨ ɬɪɢ ɰɢɮɪɨɜɵɯ ɮɢɥɶɬɪɚ:

SLOW (ɦɟɞɥɟɧɧɵɣ — ɭɫɪɟɞɧɟɧɢɟ ɩɨɫɥɟɞɧɢɯ 100 ɩɨɤɚɡɚɧɢɣ),

MEDIUM (ɫɪɟɞɧɢɣ — ɭɫɪɟɞɧɟɧɢɟ ɩɨɫɥɟɞɧɢɯ 50 ɩɨɤɚɡɚɧɢɣ), ɢ

FAST (ɛɵɫɬɪɵɣ — ɭɫɪɟɞɧɟɧɢɟ ɩɨɫɥɟɞɧɢɯ 10 ɩɨɤɚɡɚɧɢɣ).

– Ʉɨɝɞɚ ɰɢɮɪɨɜɨɣ ɮɢɥɶɬɪ ɜɤɥɸɱɟɧ, ɢɧɞɢɤɚɬɨɪ «Filt» (ɮɢɥɶɬɪ) ɦɢɝɚɟɬ, ɩɨɤɚ 
ɧɟ ɛɭɞɟɬ ɧɚɛɪɚɧɨ ɬɪɟɛɭɟɦɨɟ ɱɢɫɥɨ ɢɡɦɟɪɟɧɢɣ. ɉɨɤɚɡɚɧɢɟ, ɤɨɬɨɪɨɟ ɨɬɨɛɪɚɠɚ-
ɟɬɫɹ ɧɚ ɞɢɫɩɥɟɟ ɞɨ ɬɨɝɨ, ɤɚɤ ɢɧɞɢɤɚɬɨɪ «Filt» ɫɬɚɧɟɬ ɝɨɪɟɬɶ ɧɟɩɪɟɪɵɜɧɨ — ɷɬɨ 
ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɢɡɦɟɪɟɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ. ɇɚɩɪɢɦɟɪ, 
ɟɫɥɢ ɮɢɥɶɬɪ ɭɫɬɚɧɨɜɥɟɧ ɜ ɪɟɠɢɦ MEDIUM (ɭɫɪɟɞɧɟɧɢɟ 50 ɩɨɤɚɡɚɧɢɣ), ɬɨ ɩɨɫɥɟ 
20 ɢɡɦɟɪɟɧɢɣ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɷɬɢɯ 20 ɢɡɦɟɪɟɧɢɣ. ɉɪɢ 
ɷɬɨɦ ɢɧɞɢɤɚɬɨɪ «Filt» ɩɪɨɞɨɥɠɢɬ ɦɢɝɚɬɶ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ
50 ɢɡɦɟɪɟɧɢɣ.

– ɋɱɟɬɱɢɤ ɮɢɥɶɬɪɚ ɫɛɪɚɫɵɜɚɟɬɫɹ (ɚ ɢɧɞɢɤɚɬɨɪ «Filt» ɧɚɱɢɧɚɟɬ ɦɢɝɚɬɶ) ɩɪɢ ɢɡɦɟ-
ɧɟɧɢɢ ɬɢɩɚ ɢɡɦɟɪɟɧɢɣ, ɢɯ ɞɢɚɩɚɡɨɧɚ, ɜɪɟɦɟɧɢ ɭɫɪɟɞɧɟɧɢɹ ɢɥɢ ɤɚɧɚɥɚ.

– ɋɱɟɬɱɢɤ ɮɢɥɶɬɪɚ ɬɚɤɠɟ ɫɛɪɚɫɵɜɚɟɬɫɹ, ɟɫɥɢ ɢɡɦɟɪɟɧɢɟ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɭɫɪɟɞɧɟɧɢɹ.  ȼɟɥɢɱɢɧɚ ɨɬɤɥɨɧɟɧɢɹ ɜɯɨɞɧɵɯ 
ɩɨɤɚɡɚɧɢɣ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɫɛɪɨɫɚ ɫɱɟɬɱɢɤɚ ɮɢɥɶɬɪɚ, ɫɨɫɬɚɜɥɹɟɬ:

Ⱥɧɚɥɨɝɨɜɵɣ ɮɢɥɶɬɪ
Ⱥɧɚɥɨɝɨɜɵɣ ɮɢɥɶɬɪ — ɷɬɨ ɞɜɭɯɩɨɥɸɫɧɵɣ ɮɢɥɶɬɪ ɩɪɨɩɭɫɤɚɧɢɹ ɧɢɠɧɢɯ ɱɚɫɬɨɬ 
ɧɚ 11 Ƚɰ. ɂɫɩɨɥɶɡɭɣɬɟ ɷɬɨɬ ɮɢɥɶɬɪ ɞɥɹ ɭɞɚɥɟɧɢɹ ɱɚɫɬɨɬɧɨɝɨ ɲɭɦɚ ɢɡ ɜɯɨɞɧɵɯ
ɢɡɦɟɪɟɧɢɣ.

– Ⱦɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɮɢɥɶɬɪɚ ɬɪɟɛɭɟɬɫɹ ɨɤɨɥɨ 300 ɦɫ ɩɨɫɥɟ ɩɨɞɚɱɢ ɫɢɝɧɚɥɚ 
ɧɚ ɜɯɨɞ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɮɢɥɶɬɪɚ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɫɤɨɪɨɫɬɶ 
ɢɡɦɟɪɟɧɢɣ.

– ɂɫɩɨɥɶɡɭɣɬɟ ɚɧɚɥɨɝɨɜɵɣ ɮɢɥɶɬɪ ɥɢɲɶ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɧɚɜɨɞɤɢ ɨɬ ɫɟɬɢ ɩɢɬɚɧɢɹ 
(50/60 Ƚɰ) ɜɵɡɵɜɚɸɬ ɫɨɫɬɨɹɧɢɟ ɩɟɪɟɝɪɭɡɤɢ (OVLD). .   79.

ȿɣɛɪɛɢɩɨ 1 ɧȽ Ƚɬɠ ɪɫɩɲɣɠ ɟɣɛɪɛɢɩɨɶ

FAST ± 400 ɦ. ɞ. ɞɢɚɩɚɡɨɧɚ ± 100 ɦ. ɞ. ɞɢɚɩɚɡɨɧɚ

MEDIUM ± 700 ɦ. ɞ. ɞɢɚɩɚɡɨɧɚ ± 300 ɦ. ɞ. ɞɢɚɩɚɡɨɧɚ

SLOW ± 2000 ɦ. ɞ. ɞɢɚɩɚɡɨɧɚ ± 1000 ɦ. ɞ. ɞɢɚɩɚɡɨɧɚ
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– Ⱥɧɚɥɨɝɨɜɵɣ ɮɢɥɶɬɪ ɞɨɫɬɭɩɟɧ ɜ ɪɟɠɢɦɚɯ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪɵ. ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɚɧɚɥɨɝɨ-
ɜɵɣ ɮɢɥɶɬɪ ɧɟɞɨɫɬɭɩɟɧ.

– Ⱥɧɚɥɨɝɨɜɵɣ ɮɢɥɶɬɪ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɜ ɞɢɚɩɚɡɨɧɚɯ 1 ɦȼ, 10 ɦȼ ɢ 100 ɦȼ.

ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ

ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ — ɷɬɨ ɩɟɪɢɨɞ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɚɧɚɥɨɝɨɜɨ-ɰɢɮɪɨɜɨɣ ɩɪɟɨɛɪɚ-
ɡɨɜɚɬɟɥɶ (Ⱥɐɉ) ɩɪɢɛɨɪɚ ɩɪɨɢɡɜɨɞɢɬ ɜɵɛɨɪɤɭ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ. 
ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɜɥɢɹɟɬ ɧɚ ɪɚɡɪɟɲɟɧɢɟ ɩɪɢ ɢɡɦɟɪɟɧɢɢ (ɞɥɹ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɪɚɡ-
ɪɟɲɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɹ) ɢ ɧɚ ɫɤɨɪɨɫɬɶ ɢɡɦɟ-
ɪɟɧɢɹ (ɞɥɹ ɛɵɫɬɪɵɯ ɢɡɦɟɪɟɧɢɣ ɢɫɩɨɥɶɡɭɣɬɟ ɛɨɥɟɟ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ).

– ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɮɨɪɦɟ     

(«NPLC»). Ⱦɨɫɬɭɩɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 0,02, 0,2, 1, 2, 10, 20, 100 ɢ 200 ɩɟɪɢ-
ɨɞɨɜ ɫɟɬɢ ɩɢɬɚɧɢɹ.    — 10  NPLC.

– ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ; ɩɪɢɛɨɪ ɜɵɛɢɪɚɟɬ 
ɡɧɚɱɟɧɢɟ 10 ɩɟɪɢɨɞɨɜ NPLC ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɢɥɢ ɫɛɪɨɫɚ ɩɨ
ɢɧɬɟɪɮɟɣɫɭ.

– Ɍɨɥɶɤɨ ɰɟɥɨɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɱɢɫɥɚ ɩɟɪɢɨɞɨɜ ɫɟɬɢ ɩɢɬɚɧɢɹ (1, 2, 10, 20, 100 
ɢɥɢ 200 NPLC) ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɞɚɜɥɟɧɢɟ ɫɢɧɮɚɡɧɨɝɨ ɫɢɝɧɚɥɚ (ɱɚɫɬɨɬɧɨɝɨ 
ɲɭɦɚ).

– ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɨ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɱɢɫɥɨɦ ɪɚɡɪɹɞɨɜ, 
ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ. ɑɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹ-
ɞɨɜ ɦɨɠɧɨ ɜɫɟɝɞɚ ɭɫɬɚɧɨɜɢɬɶ ɦɟɧɶɲɢɦ, ɱɟɦ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ (ɦɢɧɢ-
ɦɚɥɶɧɨɟ ɱɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ — 4½).

NPLC
ɑɣɯɫɩɝɩɤ ɯɣɦɷɭɫ ɝɶɥɦ. 

ɇɛɥɬ. ɩɭɩɜɫ. ɫɛɢɫɺɟɩɝ
ɑɣɯɫɩɝɩɤ ɯɣɦɷɭɫ ɝɥɦ. 

ɇɛɥɬ. ɩɭɩɜɫ. ɫɛɢɫɺɟɩɝ

0,02 4½ 5½

0,2 5½ 6½

1 6½ 7½

2 6½ 7½

10 6½ 7½

20 7½ 7½

100 7½ 7½

200 7½ 7½
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– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɦɨɠɟɬ ɡɚɞɚɜɚɬɶɫɹ ɤɨɫɜɟɧɧɨ 
ɩɪɢ ɜɵɛɨɪɟ ɱɢɫɥɚ ɪɚɡɪɹɞɨɜ ( .   56).

Ɍɚɤɠɟ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɦɟɧɸ MEASurement (ɂɁɆȿɊȿ-
ɇɂȿ) ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 

2: INTEGRATE (ɍɋɊȿȾɇȿɇɂȿ)
– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɋɦ. ɬɚɛɥɢɰɭ ɧɚ ɫɬɪɚɧɢɰɟ 146. ɂɫɩɨɥɶɡɭɣɬɟ ɨɞɧɭ 

ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

[SENSe:]
     VOLT:DC:NPLC {0.02|0.2|1|2|10|20|100|200|MIN|MAX}
     FRES|RES
          :NPLC {0.02|0.2|1|2|10|20|100|200|MIN|MAX}
     TEMP:NPLC {0.02|0.2|1|2|10|20|100|200|MIN|MAX}

       . 
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ɍɦɟɧɶɲɟɧɢɟ ɲɭɦɚ ɢɡɦɟɪɟɧɢɣ

ɉɪɢ ɜɵɫɨɤɢɯ ɪɚɡɪɟɲɚɸɳɢɯ ɫɩɨɫɨɛɧɨɫɬɹɯ ɢ ɧɢɡɤɢɯ ɭɪɨɜɧɹɯ ɢɡɦɟɪɹɟɦɵɯ ɫɢɝɧɚɥɨɜ 
ɲɭɦ ɢɡɦɟɪɟɧɢɣ ɦɨɠɟɬ ɫɬɚɬɶ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ ɬɨɱɧɨɫɬɶ ɩɪɨɜɨ-
ɞɢɦɵɯ ɢɡɦɟɪɟɧɢɣ. Ɉɞɢɧ ɢɡ ɜɨɡɦɨɠɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɲɭɦɚ ɢɡɦɟɪɟɧɢɣ — ɷɬɨ ɩɪɨ-
ɜɨɞɤɚ ɢ ɤɚɛɟɥɢ ɜ ɫɯɟɦɟ ɢɫɩɵɬɚɧɢɹ. ɗɬɢ ɢɫɬɨɱɧɢɤɢ ɲɭɦɚ ɢ ɢɯ ɜɨɡɞɟɣɫɬɜɢɟ 
ɨɩɢɫɵɜɚɸɬɫɹ ɜ Ɋɚɡɞɟɥɟ 7 «ɍɱɟɛɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɢɡɦɟɪɟɧɢɹɦ». Ȼɨɥɟɟ ɧɢɡɤɢɣ 
ɭɪɨɜɟɧɶ ɲɭɦɚ ɬɚɤɠɟ ɜɧɭɬɪɟɧɧɟ ɩɪɢɫɭɳ ɫɚɦɨɦɭ ɢɡɦɟɪɢɬɟɥɶɧɨɦɭ ɩɪɢɛɨɪɭ.
ɑɬɨɛɵ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɟ ɲɭɦɚ ɧɚ ɜɚɲɢ ɢɡɦɟɪɟɧɢɹ, ɢɫɩɨɥɶɡɭɣɬɟ ɧɚɢɛɨɥɶ-
ɲɟɟ ɜɨɡɦɨɠɧɨɟ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ (ɜ NPLC) ɢ ɭɫɪɟɞɧɹɣɬɟ ɩɨɤɚɡɚɧɢɹ. ɂɡɦɟɪɟɧɢɹ 
ɫ  ɛɨɥɶɲɟɣ ɫɤɨɪɨɫɬɶɸ ɫɢɥɶɧɟɟ ɩɨɞɜɟɪɠɟɧɵ ɜɨɡɞɟɣɫɬɜɢɸ ɲɭɦɚ. ȼɵɛɨɪ ɨɩɬɢɦɚɥɶ-
ɧɨɝɨ ɜɪɟɦɟɧɢ ɭɫɪɟɞɧɟɧɢɹ (NPLC) ɢ ɦɟɬɨɞɚ ɭɫɪɟɞɧɟɧɢɹ ɞɥɹ ɜɚɲɢɯ ɡɚɞɚɱ ɢɡɦɟɪɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɤɨɦɩɪɨɦɢɫɫ ɦɟɠɞɭ ɫɤɨɪɨɫɬɶɸ ɩɨɥɭɱɟɧɢɹ ɩɨɤɚɡɚɧɢɣ ɢ ɞɨɩɭɫɬɢɦɵɦ 
ɭɪɨɜɧɟɦ ɲɭɦɚ ɜ ɢɡɦɟɪɟɧɧɵɯ ɩɨɤɚɡɚɧɢɹɯ.

ɉɟɪɟɦɧɨɠɢɜ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ (ɜ NPLC) ɢ ɭɫɪɟɞɧɟɧɢɟ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ -
     (NPLC). ȼɟɥɢɱɢɧɚ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ NPLC 

ɨɩɪɟɞɟɥɹɟɬ ɫɤɨɪɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɩɨɤɚɡɚɧɢɣ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɨɠɢɞɚɟɦɵɣ ɭɪɨɜɟɧɶ 
ɲɭɦɚ. ɍɫɪɟɞɧɟɧɢɟ ɜ ɩɪɢɛɨɪɟ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɝɨ 
ɮɢɥɶɬɪɚ, ɬɚɤ ɢ ɡɚ ɫɱɟɬ ɪɚɛɨɬɵ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ (Stats).

ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɡɚɞɚɟɬɫɹ ɥɨɤɚɥɶɧɨ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɮɭɧɤɰɢɢ. ɗɬɨ ɨɡɧɚɱɚɟɬ, 
ɱɬɨ ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɮɭɧɤɰɢɣ ɦɨɠɧɨ ɧɟɡɚɜɢɫɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɫɨɛɫɬɜɟɧɧɨɟ 

ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ. ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɞɚɧɧɨɟ ɪɚɧɟɟ 

ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɦɟɠɞɭ ɮɭɧɤɰɢɹɦɢ.
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ɉɨɤɚɡɚɬɟɥɢ ɲɭɦɚ ɢɡɦɟɪɟɧɢɣ ɩɪɢɛɨɪɚ ɛɥɢɡɤɨ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹɦ ɝɚɭɫɫɨɜɚ (ɧɨɪɦɚɥɶɧɨɝɨ) ɲɭɦɚ. Ƚɪɚɮɢɤ ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ ɩɨɤɚɡɵɜɚɟɬ 

 ɢɡɦɟɪɟɧɢɹ ɜɯɨɞɧɨɝɨ ɲɭɦɚ ɜ ɞɢɚɩɚɡɨɧɟ 1 ɦȼ ɩɪɢ ɤɨɪɨɬɤɨɡɚɦɵɤɚɸɳɟɦ 
ɲɬɟɩɫɟɥɟ ɫ ɧɢɡɤɨɣ ɬɟɪɦɨɷɞɫ, ɩɨɞɤɥɸɱɟɧɧɨɦ ɤɨ ɜɯɨɞɧɵɦ ɤɥɟɦɦɚɦ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 
ɞɪɭɝɢɯ ɜɟɥɢɱɢɧ ɢ ɞɪɭɝɢɯ ɞɢɚɩɚɡɨɧɨɜ ɡɚɜɢɫɢɦɨɫɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɦɟɧɶɲɟɧɢɹ ɲɭɦɚ 
ɨɬ ɜɟɥɢɱɢɧɵ NPLC ɛɭɞɟɬ ɫɯɨɞɧɨɣ.

ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ NPLC ɪɚɜɧɵɦ 20 ɢ ɜɤɥɸɱɢɬɶ ɰɢɮɪɨɜɨɣ 
ɮɢɥɶɬɪ ɧɚ ɪɟɠɢɦ FAST (ɭɫɪɟɞɧɟɧɢɟ 10 ɩɨɤɚɡɚɧɢɣ), ɬɨ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɱɢɫɥɨ NPLC 
ɛɭɞɟɬ ɪɚɜɧɨ 200. ɉɪɢ ɷɤɜɢɜɚɥɟɧɬɧɨɦ NPLC, ɪɚɜɧɨɦ 200, ɫɤɨɪɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɩɨɤɚ-
ɡɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 6 ɩɨɤɚɡɚɧɢɣ ɜ ɦɢɧɭɬɭ (ɩɪɢ ɩɨɥɧɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ), ɢ ɦɨɠɧɨ ɨɠɢɞɚɬɶ ɬɢɩɨɜɨɝɨ ɭɪɨɜɧɹ ɲɭɦɚ 1,6 ɧȼ ɫɤɜ.

ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɟɫɥɢ ɜɵ, ɧɚɩɪɢɦɟɪ, ɩɪɨɜɨɞɢɬɟ ɢɡɦɟɪɟɧɢɹ ɤɚɠɞɵɟ 5 ɦɢɧɭɬ, ɦɨɠɧɨ 
ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ NPLC ɪɚɜɧɵɦ 5000, ɱɬɨɛɵ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ 
ɜɥɢɹɧɢɟ ɲɭɦɚ ɧɚ ɩɨɤɚɡɚɧɢɹ. ɗɤɜɢɜɚɥɟɧɬɧɨɟ NPLC, ɪɚɜɧɨɟ 5000, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ, 
ɭɫɬɚɧɨɜɢɜ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɪɚɜɧɵɦ 100 ɩɟɪɢɨɞɚɦ NPLC ɢ ɜɤɥɸɱɢɜ ɰɢɮɪɨɜɨɣ 
ɮɢɥɶɬɪ ɜ ɪɟɠɢɦɟ MEDIUM (ɭɫɪɟɞɧɟɧɢɟ 50 ɩɨɤɚɡɚɧɢɣ). ɉɪɢ ɬɚɤɨɦ ɷɤɜɢɜɚɥɟɧɬɧɨɦ 
NPLC ɦɨɠɧɨ ɨɠɢɞɚɬɶ ɬɢɩɨɜɨɝɨ ɭɪɨɜɧɹ ɲɭɦɚ 0,35 ɧȼ ɫɤɜ.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɦɨɠɟɬ ɡɚɞɚɜɚɬɶɫɹ ɤɨɫɜɟɧɧɨ 
ɩɪɢ ɜɵɛɨɪɟ ɱɢɫɥɚ ɪɚɡɪɹɞɨɜ ( .   56).

Ɍɚɤɠɟ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɦɟɧɸ MEASurement (ɂɁɆȿɊȿɇɂȿ) 
ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 2: INTEGRATE (ɍɋɊȿȾɇȿɇɂȿ).

ȼɤɥɸɱɢɬɟ ɰɢɮɪɨɜɨɣ ɮɢɥɶɬɪ ɢ ɭɫɬɚɧɨɜɢɬɟ ɭɫɪɟɞɧɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɜ ɮɢɥɶɬɪɟ, ɤɚɤ 
ɨɩɢɫɚɧɨ ɧɚ ɫɬɪɚɧɢɰɟ 70.
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– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɍɫɬɚɧɨɜɢɬɟ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɞɥɹ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟ-
ɧɢɣ. ȿɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ, ɢɫɩɨɥɶɡɭɣɬɟ NPLC 200. ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɤɨɦɚɧɞ CONFigure ɢɥɢ MEASure ɫɦ. ɬɚɛɥɢɰɭ ɧɚ ɫɬɪɚɧɢɰɟ 146.

ɂɫɩɨɥɶɡɭɣɬɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ (AVERage) ɞɥɹ ɭɫɪɟɞɧɟɧɢɹ ɩɨɤɚɡɚɧɢɣ, 
ɢɥɢ ɠɟ ɭɫɪɟɞɧɹɣɬɟ ɩɨɤɚɡɚɧɢɹ ɭɠɟ ɜ ɜɚɲɟɣ ɩɪɨɝɪɚɦɦɟ. ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ, 
ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɞɥɹ ɭɫɪɟɞɧɟɧɢɹ ɩɨɤɚɡɚɧɢɣ, ɩɪɢ-
ɜɟɞɟɧ ɧɚ ɫɬɪɚɧɢɰɟ 245 ɜ Ɋɚɡɞɟɥɟ 6.      

  — .   71.

ɑɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ

     .
.  «  »   73.

– Ɇɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɨɬɨɛɪɚɠɟɧɢɟ ɧɚ ɞɢɫɩɥɟɟ 4, 5, 6 ɢɥɢ 7  
ɩɥɸɫ «½» ɪɚɡɪɹɞɚ — ɰɢɮɪɵ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɪɚɜɧɚ ɬɨɥɶɤɨ «0» ɢɥɢ «1».

– Ɇɨɠɧɨ ɡɚɞɚɬɶ ɨɞɧɢɦ ɞɟɣɫɬɜɢɟɦ ɢ ɱɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ, ɢ ɜɪɟɦɹ ɢɧɬɟ-
ɝɪɚɰɢɢ, ɧɚɠɢɦɚɹ ɤɧɨɩɤɢ ɰɢɮɪ ( .   56).

– ɂɡɦɟɧɢɬɶ ɱɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ, ɧɟ ɦɟɧɹɹ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ, ɦɨɠɧɨ, 
ɧɚɠɢɦɚɹ ɤɧɨɩɤɢ < ɢ > keys ( .   56).

– ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɫɛɪɨɫɚ ɧɚɫɬɪɨɟɤ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ 
ɢɧɬɟɪɮɟɣɫɭ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɬɨɛɪɚɠɟɧɢɟ 6½ ɪɚɡɪɹɞɨɜ.

– ɑɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ ɡɚɜɢɫɢɬ ɨɬ ɜɪɟɦɟɧɢ ɭɫɪɟɞɧɟɧɢɹ ɢ ɧɚɫɬɪɨɟɤ 
ɮɢɥɶɬɪɚ. ɉɪɢɛɨɪ ɧɟ ɩɨɡɜɨɥɢɬ ɜɵɛɪɚɬɶ ɨɬɨɛɪɚɠɟɧɢɟ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɪɚɡɪɹɞɨɜ, 
ɱɟɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢɦɢ ɪɚɛɨɱɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɢɛɨɪɚ 
ɜ ɬɟɤɭɳɟɦ ɪɟɠɢɦɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɱɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ ɦɨɠɧɨ ɭɦɟɧɶ-
ɲɢɬɶ. Ɇɢɧɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɪɚɡɪɹɞɨɜ — 4½. ( .  

  73).
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0.003,256,4 Ω

0.216,569 mV

-045,231 mV

7 ɪɚɡɪɹɞɨɜ

«½» ɰɢɮɪɵ

6 ɪɚɡɪɹɞɨɜ

«½» ɰɢɮɪɵ

5 ɪɚɡɪɹɞɨɜ

«½» ɰɢɮɪɵ

ɗɬɨ ɞɢɚɩɚɡɨɧ 1 Ɉɦ –

ɗɬɨ ɞɢɚɩɚɡɨɧ 1 ɦȼ –

ɗɬɨ ɞɢɚɩɚɡɨɧ 100 ɦȼ –

ɨɬɨɛɪɚɠɚɟɬɫɹ 7½ ɪɚɡɪɹɞɨɜ.

ɨɬɨɛɪɚɠɚɟɬɫɹ 6½ ɪɚɡɪɹɞɨɜ.

ɨɬɨɛɪɚɠɚɟɬɫɹ 5½ ɪɚɡɪɹɞɨɜ.



3 Ɏɭɧɤɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ

78 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

ȼɵɛɨɪ ɞɢɚɩɚɡɨɧɚ

Ɇɨɠɧɨ ɩɨɡɜɨɥɢɬɶ ɩɪɢɛɨɪɭ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɬɶ ɞɢɚɩɚɡɨɧ (  
 ) ɢɥɢ ɠɟ ɜɵɛɪɚɬɶ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɞɢɚɩɚɡɨɧ (  -

 ). Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɭɞɨɛɧɨ, ɩɨɫɤɨɥɶɤɭ ɩɪɢɛɨɪ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɹɟɬ ɩɨɞɯɨɞɹɳɢɣ ɞɢɚɩɚɡɨɧ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡɦɟɪɟɧɢɹ. Ɍɟɦ 
ɧɟ ɦɟɧɟɟ, ɜɵɛɨɪ ɞɢɚɩɚɡɨɧɚ ɜɪɭɱɧɭɸ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɱɬɨɛɵ ɭɫɤɨɪɢɬɶ ɢɡɦɟɪɟ-
ɧɢɹ, ɬɚɤ ɤɚɤ ɩɪɢɛɨɪɭ ɧɟ ɩɪɢɞɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ, ɤɚɤɨɣ ɢɡ ɞɢɚɩɚɡɨɧɨɜ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶ-
ɡɨɜɚɬɶ ɩɪɢ ɤɚɠɞɨɦ ɢɡɦɟɪɟɧɢɢ.

– ȼɵɛɪɚɧɧɵɣ ɪɟɠɢɦ (ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɢɥɢ ɪɭɱɧɨɣ ɜɵɛɨɪ ɞɢɚɩɚɡɨɧɚ) 
ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ; ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ 
ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ.

– ɉɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɚɩɚɡɨɧɚ:

ɉɨɧɢɠɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɩɪɢ <10% ɬɟɤɭɳɟɝɨ ɞɢɚɩɚɡɨɧɚ

ɉɨɜɵɲɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɩɪɢ >120% ɬɟɤɭɳɟɝɨ ɞɢɚɩɚɡɨɧɚ

– ȿɫɥɢ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ɫɥɢɲɤɨɦ ɜɟɥɢɤ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɜ ɬɟɤɭɳɟɦ ɞɢɚɩɚɡɨɧɟ, ɩɪɢ-
ɛɨɪ ɜɵɞɚɟɬ  : «OVLD» ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ 
«9.90000000E+37» ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.

– Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɣ ɢ ɪɚɡɧɨɫɬɢ ɭɤɚɡɵɜɚɟɦɵɣ ɞɢɚɩɚɡɨɧ ɡɚɞɚɟɬɫɹ ɧɟɡɚ-
ɜɢɫɢɦɨ ɞɥɹ ɤɚɧɚɥɚ 1 ɢ ɞɥɹ ɤɚɧɚɥɚ 2.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɇɚɠɢɦɚɣɬɟ ɤɧɨɩɤɭ RANGE (ȾɂȺɉȺɁɈɇ) 
ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜɵɛɨɪɚ ɞɢɚɩɚɡɨɧɚ ɜɪɭɱɧɭɸ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ɞɢɚɩɚɡɨɧɚɦɢ ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ Auto/Man (Ⱥɜɬɨ/
ɜɪɭɱɧɭɸ), ɱɬɨɛɵ ɜɟɪɧɭɬɶɫɹ ɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦɭ ɜɵɛɨɪɭ ɞɢɚɩɚɡɨɧɚ. .  

«  »   55.

  

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: Ⱦɢɚɩɚɡɨɧ ɡɚɞɚɟɬɫɹ ɩɚɪɚɦɟɬɪɚɦɢ ɜ ɩɨɞɫɢɫɬɟɦɚɯ 
MEASure ɢ CONFigure. ɉɪɢɦɟɪ: 

CONF:VOLT:DC 10.0 Уɫɬɚɧɚɜɥɢɜɚɟɬ ɞɢɚɩɚɡɨɧ 10 ɜɨɥɶɬ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ

Ⱦɢɚɩɚɡɨɧ ɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɞɫɢɫɬɟɦɟ SENSe. ɉɪɢɦɟɪ:

SENS:VOLT:DC:RANGe 0.001 Уɫɬɚɧɚɜɥɢɜɚɟɬ ɞɢɚɩɚɡɨɧ 1 ɦВ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ
SENS:RES:RANGE:AUTO Уɫɬɚɧɚɜɥɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ

ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ 2-ɩɪɨɜɨɞɧɨɣ ɫɯɟɦɟ

ޔ ޔ

Auto/Man 
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Ɉɛɧɚɪɭɠɟɧɢɟ ɩɟɪɟɝɪɭɡɤɢ

ȼ ɦɨɞɟɥɢ 34420A ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɰɢɮɪɨɜɨɟ, ɬɚɤ ɢ ɚɧɚɥɨɝɨɜɨɟ ɨɛɧɚɪɭɠɟɧɢɟ 
ɫɨɫɬɨɹɧɢɹ ɩɟɪɟɝɪɭɡɤɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɵɜɨɞɢɬɫɹ ɫɨɨɛɳɟɧɢɟ OVLD (ɉȿɊȿȽɊɍɁɄȺ). 
ɉɨɧɢɦɚɧɢɟ ɩɪɢɱɢɧ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɩɨɦɨɱɶ ɜ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɛɨɥɟɟ ɬɨɱɧɵɯ
ɢɡɦɟɪɟɧɢɣ.

ɐɢɮɪɨɜɨɟ ɨɛɧɚɪɭɠɟɧɢɟ ɩɟɪɟɝɪɭɡɤɢ
ɐɢɮɪɨɜɨɟ ɨɛɧɚɪɭɠɟɧɢɟ ɩɟɪɟɝɪɭɡɤɢ ɫɪɚɛɚɬɵɜɚɟɬ, ɤɨɝɞɚ ɜɟɥɢɱɢɧɚ ɢɡɦɟɪɟɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 120 % ɨɬ ɜɟɥɢɱɢɧɵ ɞɢɚɩɚɡɨɧɚ. ɇɚɩɪɢɦɟɪ, ɜ ɞɢɚɩɚɡɨɧɟ 1 ɜɨɥɶɬ 
ɫɢɝɧɚɥɵ ɭɪɨɜɧɹ ɛɨɥɟɟ ɱɟɦ ± 1,2 ɜɨɥɶɬɚ ɜɵɡɨɜɭɬ ɨɬɨɛɪɚɠɟɧɢɟ ɧɚ ɞɢɫɩɥɟɟ ɫɨɨɛɳɟ-
ɧɢɹ OVLD (ɉȿɊȿȽɊɍɁɄȺ).

Ⱥɧɚɥɨɝɨɜɨɟ ɨɛɧɚɪɭɠɟɧɢɟ ɩɟɪɟɝɪɭɡɤɢ
Ⱦɪɭɝɨɣ ɜɢɞ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɬɪɭɞɧɨ ɨɛɧɚɪɭɠɢɜɚɟɦɵɦ ɨɲɢɛɤɚɦ ɢɡɦɟ-
ɪɟɧɢɹ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɫɢɝɧɚɥ ɩɟɪɟɝɪɭɡɨɱɧɨɝɨ ɭɪɨɜɧɹ ɢɦɟɟɬ ɦɟɫɬɨ ɥɢɲɶ ɜ ɬɟɱɟɧɢɟ 
ɱɚɫɬɢ ɩɟɪɢɨɞɚ ɢɡɦɟɪɟɧɢɹ, ɜɯɨɞɧɨɣ ɭɫɢɥɢɬɟɥɶ ɦɨɠɟɬ ɜɵɣɬɢ ɜ ɧɟɥɢɧɟɣɧɵɣ ɪɟɠɢɦ, 
ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɧɟɬɨɱɧɵɦ ɩɨɤɚɡɚɧɢɹɦ. Ɉɬɨɛɪɚɠɚɟɦɵɣ ɪɟɡɭɥɶɬɚɬ ɦɨɠɟɬ ɤɚɡɚɬɶɫɹ 
ɩɪɚɜɢɥɶɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɩɟɪɟɝɪɭɡɨɱɧɵɣ ɫɢɝɧɚɥ ɢɦɟɥ ɦɟɫɬɨ ɥɢɲɶ ɜ ɬɟɱɟɧɢɟ ɧɟɛɨɥɶ-
ɲɨɣ ɞɨɥɢ ɰɢɤɥɚ ɢɡɦɟɪɟɧɢɹ. 34420A ɨɛɧɚɪɭɠɢɜɚɟɬ ɬɚɤɢɟ ɩɪɨɛɥɟɦɧɵɟ ɫɢɬɭɚɰɢɢ 
ɛɥɚɝɨɞɚɪɹ ɤɨɦɩɚɪɚɬɨɪɚɦ ɧɚ ɜɯɨɞɧɨɦ ɭɫɢɥɢɬɟɥɟ. ȼ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɫɢɝɧɚɥɨɜ, 
ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɯ, ɱɬɨɛɵ ɩɟɪɟɝɪɭɡɢɬɶ ɜɯɨɞɧɨɣ ɭɫɢɥɢɬɟɥɶ, ɧɚ ɞɢɫɩɥɟɟ ɩɨɹɜɥɹ-
ɟɬɫɹ ɫɨɨɛɳɟɧɢɟ OVLD (ɉȿɊȿȽɊɍɁɄȺ). Ʉɨɦɩɚɪɚɬɨɪɵ ɨɛɧɚɪɭɠɢɜɚɸɬ ɫɢɝɧɚɥɵ, ɤɨɬɨ-
ɪɵɟ ɫɨɫɬɚɜɥɹɸɬ ɛɨɥɟɟ 140% ɨɬ ɧɚɫɬɪɨɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ.

ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɦɨɠɧɨ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ.

– ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɧɚ ɫɥɟɞɭɸɳɢɣ, ɛɨɥɶɲɢɣ ɞɢɚɩɚɡɨɧ, ɫɩɨ-
ɫɨɛɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ ɫ ɩɟɪɟɝɪɭɡɤɨɣ ɭɥɭɱɲɢɬɫɹ ɜ 10 ɪɚɡ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ ɜ ɞɢɚɩɚɡɨɧɟ 1 ɦȼ, ɧɨ ɧɚɜɨɞɤɚ ɨɬ ɫɟɬɢ ɩɢɬɚɧɢɹ (50 ɢɥɢ 
60 Ƚɰ) ɫɨɫɬɚɜɥɹɟɬ 2 ɦȼ, ɬɨ ɤɨɦɩɚɪɚɬɨɪɵ ɩɟɪɟɝɪɭɡɤɢ ɲɭɦɚ ɨɛɧɚɪɭɠɚɬ ɩɢɤɢ ɜ ɫɢɝ-
ɧɚɥɚɯ, ɢ ɨɬɨɛɪɚɡɢɬɫɹ ɫɨɨɛɳɟɧɢɟ OVLD. ȿɫɥɢ ɭɫɬɚɧɨɜɢɬɶ ɞɢɚɩɚɡɨɧ ɪɚɜɧɵɦ 
10 ɦȼ, ɬɨ ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ (ɩɪɢ 7 ɪɚɡɪɹɞɚɯ) ɨɫɬɚɧɟɬɫɹ ɪɚɜɧɨɣ 1 ɧɚɧɨ-
ɜɨɥɶɬɭ, ɚ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɛɭɞɟɬ ɜɵɲɟ, ɱɟɦ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɚɧɚɥɨɝɨɜɨɦ 
ɮɢɥɶɬɪɟ (ANALOG FILTER). Ʉɪɨɦɟ ɬɨɝɨ, ɲɭɦ ɜ ɞɢɚɩɚɡɨɧɟ 10 ɦȼ ɩɨɱɬɢ 
ɧɚɫɬɨɥɶɤɨ ɠɟ ɧɢɡɨɤ, ɤɚɤ ɢ ɜ ɞɢɚɩɚɡɨɧɟ 1 ɦȼ.

– ȼɦɟɫɬɨ ɷɬɨɝɨ ɩɪɢ ɪɚɛɨɬɟ ɜ ɞɢɚɩɚɡɨɧɚɯ 1 ɦȼ, 10 ɦȼ ɢɥɢ 100 ɦȼ ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ 
ɚɧɚɥɨɝɨɜɵɣ ɮɢɥɶɬɪ (ANALOG FILTER). ɉɪɢ ɜɤɥɸɱɟɧɧɨɦ ɮɢɥɶɬɪɟ ɫɤɨɪɨɫɬɶ 
ɩɨɥɭɱɟɧɢɹ ɩɨɤɚɡɚɧɢɣ ɫɧɢɠɚɟɬɫɹ. ȼ ɫɥɭɱɚɟ ɛɨɥɶɲɢɯ ɩɟɪɟɝɪɭɡɨɤ (ɧɚɩɪɢɦɟɪ, ɲɭɦɚ 
20 ɦȼ ɫɤɜ ɩɪɢ ɪɚɛɨɬɟ ɜ ɞɢɚɩɚɡɨɧɟ 1 ɦȼ) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɧɚɥɨɝɨɜɨɝɨ ɮɢɥɶɬɪɚ 
(ANALOG FILTER) ɨɛɟɫɩɟɱɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɟɧɶɲɢɣ ɲɭɦ, ɱɟɦ ɩɟɪɟɯɨɞ
ɧɚ ɞɢɚɩɚɡɨɧ 100 ɦȼ.
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Ʉɨɧɮɢɝɭɪɚɰɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ

ȼɯɨɞɧɵɟ ɤɚɧɚɥɵ

ɍ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɟɫɬɶ ɞɜɚ ɧɟɡɚɜɢɫɢɦɵɯ ɤɚɧɚɥɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟ-
ɧɢɹ ɜ ɜɨɥɶɬɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ɂɡɦɟɪɟɧɢɹ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɨɞɧɨɦɭ ɢɥɢ 
ɨɛɨɢɦ ɤɚɧɚɥɚɦ, ɢɡɦɟɪɹɬɶ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɤɚɧɚɥɚɦɢ ɢɥɢ ɢɡɦɟɪɹɬɶ ɫɨɨɬɧɨɲɟɧɢɟ 
ɦɟɠɞɭ ɤɚɧɚɥɚɦɢ. ɍ ɤɚɠɞɨɝɨ ɢɡ ɤɚɧɚɥɨɜ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɢ ɞɢɚɩɚɡɨɧ ɭɫɬɚɧɚɜɥɢɜɚ-
ɸɬɫɹ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ.

    29     .

– Ʉɚɧɚɥ 1 — ɷɬɨ ɜɯɨɞɧɨɣ ɤɚɧɚɥ ɩɨ ɭɦɨɥɱɚɧɢɸ. Ⱦɥɹ ɨɛɨɢɯ ɤɚɧɚɥɨɜ ɩɪɢɦɟɧɹɟɬɫɹ 
ɨɞɧɚ ɢ ɬɚ ɠɟ ɧɚɫɬɪɨɣɤɚ ɜɪɟɦɟɧɢ ɭɫɪɟɞɧɟɧɢɹ.

– Ɇɚɤɫɢɦɚɥɶɧɵɣ ɢɡɦɟɪɹɟɦɵɣ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ɧɚ ɤɚɧɚɥɟ 1 ɪɚɜɟɧ 120 ȼ, 
ɧɚ ɤɚɧɚɥɟ 2 — 12 ȼ.

– Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɞɜɭɦɹ ɤɚɧɚɥɚɦɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɦɟɠɞɭ
LO ɤɚɧɚɥɚ 1 ɢ LO ɤɚɧɚɥɚ 2 ɫɨɫɬɚɜɥɹɟɬ ±150 ȼ.

– Ⱦɥɹ ɨɛɨɢɯ ɤɚɧɚɥɨɜ ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɟɪɚɡɪɭɲɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɯɨɞɟ 
ɫɨɫɬɚɜɥɹɟɬ ±150 ȼ.

– ȿɫɥɢ ɜɤɥɸɱɢɬɶ ɜɯɨɞɧɵɟ ɮɢɥɶɬɪɵ, ɬɨ ɮɢɥɶɬɪɵ ɛɭɞɭɬ ɚɤɬɢɜɧɵ ɞɥɹ ɨɛɨɢɯ ɜɯɨɞɧɵɯ 
ɤɚɧɚɥɨɜ. ɉɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɤɚɧɚɥɚɦɢ ɫɛɪɚɫɵɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɨɤɚɡɚɧɢɣ 
ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ ( .   72).

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɉɟɪɟɤɥɸɱɚɣɬɟ ɜɯɨɞɧɨɣ ɤɚɧɚɥ, ɧɚɠɢɦɚɹ ɤɧɨɩɤɭ 
Channel (Ʉɚɧɚɥ) ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ɇɚ ɞɢɫɩɥɟɟ ɛɭɞɟɬ ɡɚɝɨɪɚɬɶɫɹ ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ ɢɧɞɢɤɚɬɨɪ CH1 ɢɥɢ CH2. ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɫɨɯɪɚɧɹɟɬ ɧɚɫɬɪɨɣɤɢ 
ɞɢɚɩɚɡɨɧɚ ɢ ɧɭɥɹ ɧɟɡɚɜɢɫɢɦɨ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɤɚɧɚɥɨɜ.

ȼɵɛɨɪ ɪɟɠɢɦɚ ɫɤɚɧɢɪɨɜɚɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɨɨɱɟɪɟɞɧɨ ɜɵɜɨɞɹɬɫɹ ɩɨɤɚɡɚɧɢɹ 
ɤɚɧɚɥɨɜ CH1 ɢ CH2. Ɉɬɤɥɸɱɢɬɟ ɰɢɮɪɨɜɨɣ ɮɢɥɶɬɪ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɟɠɢɦɚ 
ɫɤɚɧɢɪɨɜɚɧɢɹ. ȼ ɪɟɠɢɦɟ ɫɤɚɧɢɪɨɜɚɧɢɹ ɩɪɢɛɨɪ ɩɨɨɱɟɪɟɞɧɨ ɩɟɪɟɤɥɸɱɚɟɬɫɹ 
ɦɟɠɞɭ ɩɨɤɚɡɚɧɢɹɦɢ ɤɚɧɚɥɨɜ CH1 ɢ CH2 ɤɚɠɞɵɟ 3 ɫɟɤɭɧɞɵ ɢɥɢ ɩɪɢ ɤɚɠɞɨɦ 
ɢɡɦɟɪɟɧɢɢ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɱɬɨ ɡɚɧɢɦɚɟɬ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ).

 

Channel 

Shift Channel 

Scan
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– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɜ ɩɨɞɫɢɫɬɟɦɚɯ CONFigure ɢ MEASure ɞɥɹ ɭɤɚɡɚɧɢɹ 
ɜɯɨɞɧɨɝɨ ɤɚɧɚɥɚ 1 ɢɥɢ 2 ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟɨɛɹɡɚɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ:

CONF:VOLT:DC DEF, DEF,(@FRONTl) Ɋɚɛɨɬɚ ɫ ɤɚɧɚɥɨɦ 1

CONF:VOLT:DC DEF, DEF,(@FRONT2) Ɋɚɛɨɬɚ ɫ ɤɚɧɚɥɨɦ 2

ɉɨɞɫɢɫɬɟɦɚ SENSe ɢɫɩɨɥɶɡɭɟɬ ɞɥɹ ɭɤɚɡɚɧɢɹ ɤɚɧɚɥɚ ɢɡɦɟɧɟɧɢɟ
ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ:

SENS1:VOLT:DC:RANG:AUTO Ɋɚɛɨɬɚ ɫ ɤɚɧɚɥɨɦ 1

SENS2:VOLT:DC:RANG:AUTO Ɋɚɛɨɬɚ ɫ ɤɚɧɚɥɨɦ 2

ɂɡɦɟɪɟɧɢɹ ɩɨ ɞɜɭɦ ɤɚɧɚɥɚɦ
– ɂɡɦɟɪɟɧɢɹ ɪɚɡɧɨɫɬɢ: ɫɧɚɱɚɥɚ ɭɫɬɚɧɨɜɢɬɟ ɞɢɚɩɚɡɨɧ ɢ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 

ɤɚɠɞɨɝɨ ɢɡ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ. Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɢɡɦɟɪɟɧɢɹ ɪɚɡɧɨɫɬɢ.

[1]

– ɂɡɦɟɪɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɹ: ɫɧɚɱɚɥɚ ɭɫɬɚɧɨɜɢɬɟ ɞɢɚɩɚɡɨɧ ɢ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ. Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɢɡɦɟɪɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɹ.

 

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɫɬɢ 
ɢɡɦɟɪɟɧɢɟ ɪɚɡɧɨɫɬɢ ɢɥɢ ɫɨɨɬɧɨɲɟɧɢɹ, ɥɢɛɨ ɧɚɫɬɪɨɢɬɶ ɬɚɤɨɟ ɢɡɦɟɪɟɧɢɟ. 
ɇɚɫɬɪɨɣɬɟ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɤɚɧɚɥɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɢɚɩɚɡɨɧ ɢ ɭɫɥɨɜɢɹ ɧɭɥɹ 
ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

[SENSe1:|SENSe2:]
     VOLTage:DC
          :RANGE <ɞɢɚɩɚɡɨɧ>
          :NULL:STATe {OFF|ON}
          :NULL:VALue {<ɡɧɚɱɟɧɢɟ>|MIN|MAX}

[1] ɍɫɬɚɧɨɜɤɚ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɪɚɡɧɨɫɬɢ ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

Ch1 - Ch2

Difference Ch 1 voltage Ch 1 Null–  Ch 2 voltage Ch 2 Null– –  Null–=

Shift Ch1 - Ch2

Ratio
Ch 1 voltage Ch 1 Null– 
Ch 2 voltage Ch 2 Null– ---------------------------------------------------------------------=
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Ɂɚɬɟɦ ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ, ɱɬɨɛɵ ɢɡɦɟɪɢɬɶ ɫɨɨɬɧɨɲɟɧɢɟ
ɢɥɢ ɪɚɡɧɨɫɬɶ:

MEASure:VOLTage:DC
+     :RATIO?
     :DIFFerence?
CONFigure:VOLTage:DC
     :RATIO
     :DIFFerence
[SENSe:]FUNCtion "VOLTage:RATio"
[SENSe:]FUNCtion "VOLTage:DIFFerence"
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Ʉɨɧɮɢɝɭɪɚɰɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ
ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶ 2- ɢ 4-ɩɪɨɜɨɞɧɨɟ ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ. ɉɪɢɛɨɪ ɦɨɠɟɬ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɧɚɩɪɹɠɟɧɢɹ ɜ ɢɡɦɟɪɹɟɦɨɣ ɰɟɩɢ ɫ ɚɤɬɢɜɧɵɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɡɚ ɫɱɟɬ ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ. ȼɨ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ ɦɨɠɧɨ ɬɚɤɠɟ ɜɵɛɪɚɬɶ ɨɝɪɚɧɢɱɟɧɢɟ ɥɢɛɨ ɩɪɢɥɚɝɚɟɦɨɣ ɦɨɳɧɨɫɬɢ, ɥɢɛɨ ɧɚɩɪɹ-
ɠɟɧɢɹ ɪɚɡɨɦɤɧɭɬɨɣ ɰɟɩɢ.

ɂɫɩɵɬɚɬɟɥɶɧɵɣ ɬɨɤ, ɜɵɞɚɜɚɟɦɵɣ ɩɪɢɛɨɪɨɦ, ɡɚɜɢɫɢɬ ɨɬ ɞɢɚɩɚɡɨɧɚ ɢ ɭɫɥɨɜɢɣ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɢɠɟ:

ȿɣɛɪɛɢɩɨ

Ƀɬɪɶɭɛɭɠɦɷɨɶɤ ɭɩɥ

2-ɪɫɩɝɩɟɨɶɠ ɣɦɣ 

4-ɪɫɩɝɩɟɨɶɠ
ɣɢɧɠɫɠɨɣɺ

4-ɪɫɩɝɩɟɨɶɠ ɣɢɧɠɫɠɨɣɺ

Ɍ ɨɣɢɥɩɤ ɧɩɴɨɩɬɭɷɹ Ɍ ɩɞɫɛɨɣɲɠɨɨɶɧ 

ɨɛɪɫɺɡɠɨɣɠɧ

1 Ɉɦ 10 ɦȺ 10 ɦȺ ɧ/ɞ

10 Ɉɦ 10 ɦȺ 10 ɦȺ 1 ɦȺ

100 Ɉɦ 10 ɦȺ 1 ɦȺ 100 ɦɤȺ

1 ɤɈɦ 1 ɦȺ 100 ɦɤȺ ɧ/ɞ

10 ɤɈɦ 100 ɦɤȺ 10 ɦɤȺ ɧ/ɞ

100 ɤɈɦ[a]

[a] Ʉɨɦɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɜ ɷɬɢɯ ɞɢɚɩɚɡɨɧɚɯ

10 ɦɤȺ 5 ɦɤȺ ɧ/ɞ

1 ɆɈɦ[a] 5 ɦɤȺ 5 ɦɤȺ ɧ/ɞ



3 Ɏɭɧɤɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ

84 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

ɂɡɦɟɪɟɧɢɹ ɫ ɤɨɦɩɟɧɫɚɰɢɟɣ ɫɦɟɳɟɧɢɹ
Ʉɨɦɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ ɭɫɬɪɚɧɹɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɥɸɛɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɪɢɫɭɬɫɬɜɭɸ-
ɳɢɯ ɜ ɢɡɦɟɪɹɟɦɵɯ ɫɯɟɦɚɯ. ɗɬɚ ɦɟɬɨɞɢɤɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɞɜɚ ɢɡɦɟɪɟɧɢɹ: ɨɞɧɨ ɜɵɩɨɥ-
ɧɹɟɬɫɹ ɫɨ ɜɤɥɸɱɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɬɨɤɚ, ɞɪɭɝɨɟ — ɫ ɨɬɤɥɸɱɟɧɧɵɦ, ɩɨɫɥɟ ɱɟɝɨ 
ɜɵɱɢɫɥɹɟɬɫɹ ɪɚɡɧɨɫɬɶ.       286.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɤɨɦɩɟɧɫɚɰɢɹ 
ɫɦɟɳɟɧɢɹ ɛɭɞɟɬ ɜɤɥɸɱɟɧɚ. ɑɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɤɨɦɩɟɧɫɚɰɢɸ ɫɦɟɳɟɧɢɹ, ɢɫɩɨɥɶ-

ɡɭɣɬɟ ɤɨɦɚɧɞɭ 3: OCOMP W ɜ ɦɟɧɸ MEASure (ɂɁɆȿɊȿɇɂȿ).

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɩɨɫɥɟ ɫɛɪɨɫɚ ɧɚɫɬɪɨɟɤ ɢɥɢ ɭɞɚɥɟɧɧɨɝɨ ɫɛɪɨɫɚ ɤɨɦ-
ɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ ɛɭɞɟɬ ɜɵɤɥɸɱɟɧɚ. ɂɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ, ɱɬɨɛɵ 
ɢɡɦɟɧɢɬɶ ɫɨɫɬɨɹɧɢɟ ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ:

SENSe:
     FRESistance:OCOMpensated {OFF|ON}
     RESistance:OCOMpensated {OFF|ON}

ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ
ȼ ɢɡɦɟɪɟɧɢɹɯ ɩɪɢ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɧɢɠɟɧɧɵɣ ɜɵɯɨɞɧɨɣ ɬɨɤ ɢɡɦɟ-
ɪɟɧɢɹ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ, ɪɚɫɫɟɢɜɚɟɦɚɹ ɜ ɢɡɦɟɪɹɟɦɨɣ ɫɯɟɦɟ.

– ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɞɥɹ 4-ɩɪɨɜɨɞɧɵɯ 
ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ.

– ɉɪɢ ɜɤɥɸɱɟɧɧɨɦ ɪɟɠɢɦɟ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɞɢɫɩɥɟɟ ɝɨɪɢɬ 
ɢɧɞɢɤɚɬɨɪ «LP».

– ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɣ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɪɟɠɢɦ ɢɡɦɟ-
ɪɟɧɢɣ ɩɪɢ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɜɵɤɥɸɱɚɟɬɫɹ.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɭɫɬɚɧɨɜɢɬɟ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɦɚɥɨɣ ɦɨɳɧɨ-
ɫɬɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 4: LOW POWER Ω ɜ ɦɟɧɸ MEASure (ɂɁɆȿɊȿɇɂȿ).

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ, ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ 
ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ:

SENSe:FRESistance:POWer:LIMit {OFF|ON}
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ɂɡɦɟɪɟɧɢɹ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ
ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɣ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ ɧɚɩɪɹɠɟɧɢɹ ɪɚɡɨɦɤɧɭɬɨɣ ɰɟɩɢ.

– Ɉɝɪɚɧɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ ɩɪɢ 4-ɩɪɨɜɨɞɧɵɯ ɢɡɦɟɪɟɧɢɹɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ.

– ɂɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ 
ɜ ɞɢɚɩɚɡɨɧɚɯ 10 Ω ɢ 100 Ω. ȿɫɥɢ ɜɵɛɪɚɬɶ ɞɢɚɩɚɡɨɧ ɜɪɭɱɧɭɸ ɩɪɢ 2-ɩɪɨɜɨɞɧɵɯ 
ɢɥɢ 4-ɩɪɨɜɨɞɧɵɯ ɢɡɦɟɪɟɧɢɹɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɚ ɡɚɬɟɦ ɜɤɥɸɱɢɬɶ ɢɡɦɟɪɟɧɢɹ 
ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ, ɬɨ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧ ɧɚɢɜɵɫɲɢɣ ɢɡ ɞɨɩɭɫɬɢɦɵɯ 
ɞɢɚɩɚɡɨɧɨɜ (ɥɢɛɨ 10 Ω, ɥɢɛɨ 100 Ω).

– ɇɚɩɪɹɠɟɧɢɟ ɪɚɡɨɦɤɧɭɬɨɣ ɰɟɩɢ ɦɨɠɧɨ ɨɝɪɚɧɢɱɢɬɶ ɡɧɚɱɟɧɢɹɦɢ 20 ɦȼ, 100 ɦȼ 
ɢɥɢ 500 ɦȼ.

– ɉɪɢ ɜɵɛɨɪɟ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɣ ɫ ɨɝɪɚ-
ɧɢɱɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɤɥɸɱɚɟɬɫɹ.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɜɤɥɸɱɚɣɬɟ ɢɥɢ ɜɵɤɥɸɱɚɣɬɟ ɨɝɪɚɧɢɱɟɧɢɟ ɧɚɩɪɹ-
ɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 5: LOW VOLT Ω ɜ ɦɟɧɸ MEASure (ɂɁɆȿɊȿɇɂȿ).

ɍɫɬɚɧɚɜɥɢɜɚɣɬɟ ɜɟɥɢɱɢɧɭ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ
6: LoV LIMIT Ω ɜ ɦɟɧɸ MEASure (ɂɁɆȿɊȿɇɂȿ).

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɫɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ ɜɤɥɸɱɚɟɬ ɢɥɢ ɜɵɤɥɸɱɚɟɬ ɪɟɠɢɦ 
ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ:

SENSe:FRESistance:VOLTage:LIMit {OFF|ON}

ɍɫɬɚɧɚɜɥɢɜɚɣɬɟ ɜɟɥɢɱɢɧɭ ɨɝɪɚɧɢɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

SENSe:FRESistance:VOLTage:LIMit:VALue {<ɡɧɚɱɟɧɢɟ>|MIN|MAX}
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Ʉɨɧɮɢɝɭɪɚɰɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ
ɋɜɟɞɟɧɢɹ ɷɬɨɝɨ ɪɚɡɞɟɥɚ ɩɨɦɨɝɭɬ ɜɚɦ ɧɚɫɬɪɨɢɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɞɥɹ ɜɵɩɨɥ-
ɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ. ɑɬɨɛɵ ɢɡɦɟɪɹɬɶ ɬɟɦɩɟɪɚɬɭɪɭ, ɧɟɨɛɯɨɞɢɦ ɞɚɬɱɢɤ 
ɬɟɦɩɟɪɚɬɭɪɵ. Ɉɩɢɫɚɧɢɹ ɞɚɬɱɢɤɨɜ ɢ ɩɪɢɦɟɱɚɧɢɹ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɞɚɬɱɢɤɨɜ ɪɚɡ-
ɥɢɱɧɵɯ ɬɢɩɨɜ ɩɪɢɜɟɞɟɧɵ ɧɚ ɫɬɪɚɧɢɰɟ 290. ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɩɨɞɞɟɪɠɢɜɚɟɬ 
ɞɚɬɱɢɤɢ ɬɪɟɯ ɨɛɳɢɯ ɤɚɬɟɝɨɪɢɣ:

– ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɟ ɞɚɬɱɢɤɢ (RTD)

– ɬɟɪɦɢɫɬɨɪɵ (THERM)

– ɬɟɪɦɨɩɚɪɵ (T/C)

ɉɪɢɛɨɪ ɩɨɞɞɟɪɠɢɜɚɟɬ ɞɚɬɱɢɤɢ ɫɥɟɞɭɸɳɢɯ ɤɨɧɤɪɟɬɧɵɯ ɬɢɩɨɜ ɜ ɤɚɠɞɨɣ
ɢɡ ɤɚɬɟɝɨɪɢɣ:

ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ, ɤɥɚɫɫɚ ɢ ɬɢɩɚ ɩɪɨɛɧɢɤɚ ɩɚɪɚɦɟɬɪɵ ɫɨɯɪɚɧɹ-
ɸɬɫɹ ɜ  ɩɚɦɹɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɥɟɞɧɢɣ ɜɵɛɪɚɧɧɵɣ ɬɢɩ 
ɩɪɨɛɧɢɤɚ ɫɬɚɧɨɜɢɬɫɹ ɬɢɩɨɦ ɩɪɨɛɧɢɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ.

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ

– ɉɪɢɛɨɪ ɦɨɠɟɬ ɜɵɜɨɞɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɝɪɚɞɭɫɚɯ ɐɟɥɶɫɢɹ (°C ), Ɏɚɪɟɧɝɟɣɬɚ (°F) 
ɢɥɢ Ʉɟɥɶɜɢɧɚ (K).

– ȼɵɛɨɪ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 
ɤɨɦɚɧɞɵ 2: UNITS (ȿȾɂɇɂɐɕ ɂɁɆȿɊȿɇɂə) ɜ ɦɟɧɸ TEMPerature
(ɌȿɆɉȿɊȺɌɍɊȺ).

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɥɟ-
ɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

UNIT:TEMPerature {C|F|K}

ɍɠɫɧɩɫɠɢɣɬɭɩɫɨɶɠ ɟɛɭɲɣɥɣ 

(RTD)

R0 = 4,9 W – 2,1 kW

ɍɠɫɧɣɬɭɩɫɶ ɍɠɫɧɩɪɛɫɶ

α = 0,00385 (DIN/IEC 751)

α = 0,00391

5k Ω B, E, J, K, N, R, S, T
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ɂɡɦɟɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ ɞɚɬɱɢɤɚ

– ɉɪɢɛɨɪ ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɟ ɞɚɬɱɢɤɢ ɫ α = 0,00385 (DIN/IEC 751) 
ɢ α = 0.00391. ɇɨɦɢɧɚɥ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ ɞɚɬɱɢɤɚ (R0) ɞɨɥɠɟɧ ɛɵɬɶ ɜ ɞɢɚɩɚ-

ɡɨɧɟ ɨɬ 4,9 Ω ɞɨ 2,1 kΩ.     

   31.

– ɂɡɦɟɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ ɞɚɬɱɢɤɚ ɩɪɢɛɨɪ ɩɪɨɜɨɞɢɬ ɩɨ 4-ɩɪɨɜɨ-
ɞɧɨɣ ɫɯɟɦɟ. Ⱦɨɥɠɧɵ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɵ ɜɫɟ ɱɟɬɵɪɟ ɜɯɨɞɧɵɯ ɩɪɨɜɨɞɚ.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɜɵɛɟɪɢɬɟ RTD (ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɣ ɞɚɬɱɢɤ) 
ɜ ɤɚɱɟɫɬɜɟ ɬɢɩɚ ɩɪɨɛɧɢɤɚ ɜ ɤɨɦɚɧɞɟ 1: PROBE TYPE (Ɍɂɉ ɉɊɈȻɇɂɄȺ) ɜ ɦɟɧɸ 
TEMPerature (ɌȿɆɉȿɊȺɌɍɊȺ).

ȼɵɛɟɪɢɬɟ ɤɨɧɤɪɟɬɧɵɣ ɜɢɞ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ ɞɚɬɱɢɤɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 
3: RTD TYPE (ȼɂȾ ɌȿɊɆɈɊȿɁɂɋɌɈɊɇɈȽɈ ȾȺɌɑɂɄȺ) ɜ ɦɟɧɸ TEMPerature
(ɌȿɆɉȿɊȺɌɍɊȺ).

ȼɜɟɞɢɬɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ ɞɚɬɱɢɤɚ ɩɪɢ 0 °C (R0) ɜ ɤɨɦɚɧɞɟ 
4: RTD R0 ɦɟɧɸ TEMPerature (ɌȿɆɉȿɊȺɌɍɊȺ).

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦ-
ɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɯ ɞɚɬɱɢɤɨɜ (RTD):

CONFigure:TEMPerature FRTD,{85|91}[,1,<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ>]
MEASure:TEMPerature? FRTD, {85|91}[,1,<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ>]
SENSe:FUNCtion "TEMPerature"
SENSe:TEMPerature:TRANsducer:TYPE FRTD
SENSe:TEMPerature:TRANsducer:FRTD:TYPE {85|91}
SENSe:TEMPerature:TRANsducer:FRTD:RESistance <ɡɧɚɱɟɧɢɟ>

ɂɡɦɟɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɢɫɬɨɪɚ

– ɉɨɞɞɟɪɠɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɬɟɪɦɢɫɬɨɪɵ ɬɢɩɚ 5 kΩ.   -

    30.

– Ɍɟɪɦɢɫɬɨɪ ɞɨɥɠɟɧ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤɨ ɜɯɨɞɚɦ ɤɚɧɚɥɚ 1.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɜɵɛɟɪɢɬɟ THERM (ɬɟɪɦɢɫɬɨɪ) ɜ ɤɚɱɟɫɬɜɟ ɬɢɩɚ 
ɞɚɬɱɢɤɚ ɜ ɤɨɦɚɧɞɟ 1: PROBE TYPE (Ɍɂɉ ɉɊɈȻɇɂɄȺ) ɜ ɦɟɧɸ TEMPerature
(ɌȿɆɉȿɊȺɌɍɊȺ).

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦ-
ɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɢɫɬɨɪɨɜ:

CONFigure:TEMPerature THER, DEF,[,1,<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ>]
MEASure:TEMPerature? THER, DEF,[,1,<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ>]
SENSe:FUNCtion "TEMPerature"
SENSe:TEMPerature:TRANsducer:TYPE THER
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ɂɡɦɟɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪɵ

– Ɍɟɪɦɨɩɚɪɚ ɞɨɥɠɧɚ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤɨ ɜɯɨɞɚɦ ɤɚɧɚɥɚ 2. ɇɟ ɡɚɛɭɞɶɬɟ ɨ ɫɨɛɥɸɞɟ-
ɧɢɢ ɩɪɚɜɢɥɶɧɨɣ ɩɨɥɹɪɧɨɫɬɢ.     

  32.

– Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪɵ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɷɬɚ-
ɥɨɧɧɨɝɨ ɩɟɪɟɯɨɞɚ. Ɇɨɠɧɨ ɜɜɟɫɬɢ ɢɡɜɟɫɬɧɭɸ ɮɢɤɫɢɪɨɜɚɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɟɪɟ-
ɯɨɞɚ ɢɥɢ ɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜɧɟɲɧɟɝɨ ɬɟɪɦɢɫɬɨɪɚ ɥɢɛɨ ɜɧɭɬɪɟɧɧɟɝɨ 
ɬɟɪɦɢɫɬɨɪɚ ɜ ɤɚɱɟɫɬɜɟ ɬɟɦɩɟɪɚɬɭɪɵ ɷɬɚɥɨɧɧɨɝɨ ɩɟɪɟɯɨɞɚ.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɜɵɛɟɪɢɬɟ T/C (ɬɟɪɦɨɩɚɪɭ) ɜ ɤɚɱɟɫɬɜɟ ɬɢɩɚ ɩɪɨɛ-
ɧɢɤɚ ɜ ɤɨɦɚɧɞɟ 1: PROBE TYPE (Ɍɂɉ ɉɊɈȻɇɂɄȺ) ɜ ɦɟɧɸ TEMPerature
(ɌȿɆɉȿɊȺɌɍɊȺ).

ȼɵɛɟɪɢɬɟ ɤɨɧɤɪɟɬɧɵɣ ɜɢɞ ɬɟɪɦɨɩɚɪɵ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 4: T/C TYPE (Ɍɂɉ ɌȿɊ-
ɆɈɉȺɊɕ) ɜ ɦɟɧɸ TEMPerature (ɌȿɆɉȿɊȺɌɍɊȺ).

ɍɫɬɚɧɨɜɢɬɟ ɢɫɬɨɱɧɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɷɬɚɥɨɧɧɨɝɨ ɩɟɪɟɯɨɞɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ
5: COLD JUNCT (ɏɈɅɈȾɇɕɃ ɉȿɊȿɏɈȾ) ɜ ɦɟɧɸ TEMPerature (ɌȿɆɉȿɊȺɌɍɊȺ).

ȿɫɥɢ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ ɮɢɤɫɢɪɨɜɚɧɧɨɣ (FIXed) ɬɟɦɩɟɪɚɬɭɪɵ ɷɬɚɥɨɧɧɨɝɨ ɩɟɪɟ-
ɯɨɞɚ, ɭɤɚɠɢɬɟ ɷɬɚɥɨɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɤɨɦɚɧɞɟ 6: JUNCT TEMP (ɌȿɆɉȿɊȺɌɍɊȺ 
ɉȿɊȿɏɈȾȺ) ɜ ɦɟɧɸ TEMPerature (ɌȿɆɉȿɊȺɌɍɊȺ). ȼɜɟɞɟɧɧɨɟ ɱɢɫɥɨ ɞɨɥɠɧɨ 
ɛɵɬɶ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ –1 °C ɞɨ 55 °C.

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦ-
ɩɟɪɚɬɭɪɵ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪ:

CONFigure:TEMPerature TC,{B|E|J|K|N|R|S|T}[,1,<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ>]
MEASure:TEMPerature? TC,{B|E|J|K|N|R|S|T}[,1,<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ>]
SENSe:
     FUNCtion "TEMPerature"
     TEMPerature:TRANsducer
          :TYPE TC
          :TCouple
               :TYPE {B|E|J|K|N|R|S|T}
               :RJUNction:TYPE {FIXed|INTernal|THERmistor}
               :RJUNction {<ɷɬɚɥɨɧ>|MIN|MAX}

Ɍɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɨɱɟɧɶ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɫɨɟɞɢɧɟɧɢɣ ɬɟɪɦɨɩɚɪɵ
ɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɷɬɚɥɨɧɧɨɝɨ ɩɟɪɟɯɨɞɚ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱ-

ɧɨɫɬɶɸ ɩɪɢɦɟɧɹɣɬɟ ɷɬɚɥɨɧ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɜ ɤɚɱɟɫɬɜɟ ɷɬɚɥɨɧɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɟɪɦɢɫɬɨɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɦɟɧɶɲɭɸ ɬɨɱ-

ɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. Ɉɩɢɫɚɧɢɟ ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɷɬɚɥɨɧɧɨɝɨ ɩɟɪɟɯɨɞɚ
ɫɦ. ɧɚ ɫɬɪɚɧɢɰɟ 292.
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Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ
Ⱦɨɫɬɭɩɧɨ ɞɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɢ, ɧɨ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɦɨɠɟɬ ɛɵɬɶ 
ɜɤɥɸɱɟɧɚ ɬɨɥɶɤɨ ɨɞɧɚ ɢɡ ɧɢɯ. Ɇɨɠɧɨ ɥɢɛɨ ɜɵɛɪɚɬɶ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɩɨɤɚɡɚɧɢɣ 
ɫɪɚɡɭ ɩɪɢ ɢɯ ɢɡɦɟɪɟɧɢɢ, ɥɢɛɨ ɜɟɫɬɢ ɫɬɚɬɢɫɬɢɤɭ ɩɨ ɝɪɭɩɩɟ ɩɨɤɚɡɚɧɢɣ. ȼɵɛɪɚɧɧɚɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɨɩɟɪɚɰɢɹ ɩɪɨɞɨɥɠɚɟɬ ɞɟɣɫɬɜɨɜɚɬɶ, ɩɨɤɚ ɜɵ ɧɟ ɨɬɤɥɸɱɢɬɟ ɟɟ, 
ɧɟ ɫɦɟɧɢɬɟ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ, ɧɟ ɜɵɤɥɸɱɢɬɟ ɩɢɬɚɧɢɟ ɩɪɢɛɨɪɚ ɢɥɢ ɩɪɨɢɡɜɟɞɟɬɟ 
ɫɛɪɨɫ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

Ɋɚɡɜɟɪɬɤɚ
– Ɋɚɡɜɟɪɬɤɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

 =  * (  - )
– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɍɫɬɚɧɨɜɢɬɟ ɡɧɚɱɟɧɢɹ ɭɫɢɥɟɧɢɹ (gain) ɢ ɫɦɟɳɟɧɢɹ 

(offset) ɜ ɦɟɧɸ MATH (ɆȺɌȿɆȺɌɂɑȿɋɄɂȿ ɈɉȿɊȺɐɂɂ). ȼɤɥɸɱɢɬɟ ɪɚɡɜɟɪɬɤɭ, 
ɧɚɠɚɜ ɤɥɚɜɢɲɭ ɪɚɡɜɟɪɬɤɢ. ɇɚ ɞɢɫɩɥɟɟ ɡɚɝɨɪɢɬɫɹ ɢɧɞɢɤɚɬɨɪ Stats (ɋɬɚɬɢɫɬɢɤɚ).

 
– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɭɩɪɚɜɥɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ ɢ ɪɟɝɢ-

ɫɬɪɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ ɢɡ ɩɨɞɫɢɫɬɟɦɵ ɤɨɦɚɧɞ CALCulate 
(ȼɕɑɂɋɅȿɇɂə). ɋɧɚɱɚɥɚ ɜɵɛɟɪɢɬɟ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɨɩɟɪɚɰɢɸ, ɤɨɬɨɪɭɸ ɧɭɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ.

CALCulate:FUNCtion SCALe

Ɂɚɬɟɦ ɭɫɬɚɧɨɜɢɬɟ ɡɧɚɱɟɧɢɹ  ɢ .

CALCulate:SCALe:GAIN <ɭɫɢɥɟɧɢɟ>

CALCulate:SCALe:OFFSet <ɫɦɟɳɟɧɢɟ>

ɇɚɤɨɧɟɰ, ɜɤɥɸɱɢɬɟ ɜɵɛɪɚɧɧɭɸ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ, ɜɤɥɸɱɢɜ (ON) ɫɨɫɬɨɹ-
ɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ:

CALCulate:STATe ON

Shift Stats 
Scale 
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ɋɬɚɬɢɫɬɢɤɚ
– ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɩɟɪɜɨɟ ɢɡɦɟɪɟɧɧɨɟ ɩɪɢɛɨɪɨɦ ɩɨɤɚ-

ɡɚɧɢɟ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ, ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. 
 ɡɧɚɱɟɧɢɟ ɡɚɦɟɧɹɟɬɫɹ ɤɚɠɞɵɣ ɪɚɡ, ɤɨɝɞɚ ɩɨɫɥɟɞɭɸɳɟɟ ɢɡɦɟɪɟɧ-

ɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɚɠɟɬɫɹ ɦɟɧɶɲɟ ɟɝɨ.  ɡɧɚɱɟɧɢɟ ɡɚɦɟɧɹɟɬɫɹ ɤɚɠ-
ɞɵɣ ɪɚɡ, ɤɨɝɞɚ ɩɨɫɥɟɞɭɸɳɟɟ ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɚɠɟɬɫɹ ɛɨɥɶɲɟ ɟɝɨ.

– ȼɫɟ ɡɧɚɱɟɧɢɹ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ; ɩɪɢɛɨɪ ɨɱɢɳɚɟɬ ɷɬɢ ɡɧɚ-
ɱɟɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɮɭɧɤɰɢɣ ɫɬɚɬɢɫɬɢɤɢ, ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɫɛɪɨɫɟ ɧɚɫɬɪɨɟɤ ɢɥɢ ɫɛɪɨɫɟ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

– ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɮɭɧɤɰɢɣ ɫɬɚɬɢɫɬɢɤɢ ɞɨɫɬɭɩɧɵ ɫɥɟɞɭɸɳɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ
ɩɨɤɚɡɚɬɟɥɢ:

MIN ɦɢɧɢɦɚɥɶɧɨɟ ɩɨɤɚɡɚɧɢɟ
MAX ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɤɚɡɚɧɢɟ
AVER ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɫɪɟɞɧɟɟ ɜɫɟɯ ɩɨɤɚɡɚɧɢɣ
STD DEV ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɜɫɟɯ ɩɨɤɚɡɚɧɢɣ
PEAK – PEAK ɦɟɠɩɢɤɨɜɵɣ ɪɚɡɦɚɯ, ɨɬ ɦɢɧɢɦɭɦɚ ɞɨ ɦɚɤɫɢɦɭɦɚ
COUNT ɨɛɳɟɟ ɱɢɫɥɨ ɩɨɤɚɡɚɧɢɣ

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ȼɤɥɸɱɢɬɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɧɚɠɚɜ ɤɧɨɩɤɭ 

. ɉɪɨɫɦɚɬɪɢɜɚɣɬɟ ɫɨɛɪɚɧɧɵɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɜ ɦɟɧɸ MATH 

(ɆȺɌȿɆȺɌɂɑȿɋɄɂȿ ɈɉȿɊȺɐɂɂ), ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ STATS (ɋɌȺɌɂɋɌɂɄȺ).

ɉɨɫɥɟ ɨɡɧɚɤɨɦɥɟɧɢɹ ɫɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ ɧɚɠɦɢɬɟ   (ȼɤɥ./

ɜɵɤɥ. ɦɟɧɸ) – ɩɪɢɛɨɪ ɜɟɪɧɟɬɫɹ ɤ ɪɟɠɢɦɭ ɢɡɦɟɪɟɧɢɣ, ɢ ɧɚɤɨɩɥɟɧɢɟ ɫɬɚɬɢɫɬɢɱɟ-
ɫɤɢɯ ɞɚɧɧɵɯ ɩɪɨɞɨɥɠɢɬɫɹ.

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɭɩɪɚɜɥɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ ɢ ɪɟɝɢ-
ɫɬɪɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. ɋɧɚɱɚɥɚ 
ɜɵɛɟɪɢɬɟ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɨɩɟɪɚɰɢɸ, ɤɨɬɨɪɭɸ ɧɭɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ

CALCulate:FUNCtion AVERage

Ɂɚɬɟɦ ɜɤɥɸɱɢɬɟ ɜɵɛɪɚɧɧɭɸ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ, ɜɤɥɸɱɢɜ (ON) ɫɨɫɬɨɹɧɢɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ:

CALCulate:STATe ON

Ʉɨɝɞɚ ɫɛɨɪ ɩɨɤɚɡɚɧɢɣ ɛɭɞɟɬ ɡɚɜɟɪɲɟɧ, ɩɨɥɭɱɢɬɟ ɬɪɟɛɭɟɦɵɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ:

CALCulate:AVERage
     :MINimum?
     :MAXimum?
     :AVERage?
     :SDEViation?
     :PTPeak?
     :COUNt?

Stats 

Shift ޔ
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ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɨɞɚɣɬɟ ɨɱɟɪɟɞɧɨɣ ɡɚɩɭɫɤ, ɱɬɨɛɵ ɩɪɨ-
ɞɨɥɠɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɢ ɧɚɤɨɩɥɟɧɢɟ ɫɬɚɬɢɫɬɢɤɢ. ȼɨ ɜɪɟɦɹ ɩɨɥɭɱɟɧɢɹ 
ɪɟɡɭɥɶɬɚɬɨɜ (ɫɬɚɬɢɫɬɢɤɢ) ɢɡɦɟɪɟɧɢɹ ɧɟ ɩɪɨɢɡɜɨɞɹɬɫɹ.

ȿɫɥɢ ɜɚɫ ɢɧɬɟɪɟɫɭɸɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɪɹɞɚ ɢɡɦɟɪɟɧɢɣ, ɧɨ ɧɟ ɫɚɦɢ 
ɩɨɤɚɡɚɧɢɹ ɤɚɠɞɨɝɨ ɢɡɦɟɪɟɧɢɹ, ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

DATA:FEED RDG_STORE, ""

ɉɭɫɬɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɜ ɤɨɦɚɧɞɟ ɭɤɚɡɵɜɚɟɬ ɩɪɢɛɨɪɭ, ɱɬɨ ɫɨɯɪɚɧɹɬɶ 
ɨɬɞɟɥɶɧɵɟ ɩɨɤɚɡɚɧɢɹ ɧɟ ɧɭɠɧɨ. Ɍɟɦ ɧɟ ɦɟɧɟɟ ɩɪɢɛɨɪ ɩɪɨɞɨɥɠɚɟɬ ɧɚɤɚɩɥɢɜɚɬɶ 
ɫɬɚɬɢɫɬɢɤɭ ɩɨ ɢɡɦɟɪɟɧɧɵɦ ɩɨɤɚɡɚɧɢɹɦ. ɗɬɨɬ ɫɩɨɫɨɛ ɫɧɢɦɚɟɬ ɩɪɟɞɟɥ ɜ 1024 
ɩɨɤɚɡɚɧɢɹ ɢ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɞɥɹ ɥɸɛɨɝɨ 
ɱɢɫɥɚ ɢɡɦɟɪɟɧɢɣ.    .   168.
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ȼɵɩɨɥɧɟɧɢɟ ɧɭɥɟɜɵɯ (ɨɬɧɨɫɢɬɟɥɶɧɵɯ) ɢɡɦɟɪɟɧɢɣ
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɧɭɥɟɜɵɯ ɢɡɦɟɪɟɧɢɣ, ɬɚɤɠɟ ɧɚɡɵɜɚɟɦɵɯ , 
ɤɚɠɞɨɟ ɩɨɤɚɡɚɧɢɟ — ɷɬɨ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɜɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ ɢ ɫɨɯɪɚɧɟɧɧɵɦ ɧɭɥɟ-
ɜɵɦ ɡɧɚɱɟɧɢɟɦ. ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɛɨɥɟɟ ɬɨɱɧɵɟ ɞɜɭɯɩɪɨɜɨɞɧɵɟ ɢɡɦɟ-
ɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɫɧɚɱɚɥɚ ɡɚɤɨɪɨɬɢɜ ɤɨɧɰɵ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɧɚɤɨɧɟɱɧɢɤɨɜ 

ɢ ɧɚɠɚɜ , ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɢɡ ɛɭɞɭɳɢɯ ɩɨɤɚɡɚɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɚɦɢɯ
ɧɚɤɨɧɟɱɧɢɤɨɜ. .  «   ( ) » 

  58.

Пɨкɚɡɚɧɢя =  –  

– Ɂɧɚɱɟɧɢɟ ɧɭɥɹ ɩɟɪɟɫɬɪɚɢɜɚɟɬɫɹ: ɟɝɨ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɥɸɛɵɦ ɧɚ ɩɪɨɦɟɠɭɬɤɟ 
ɦɟɠɞɭ 0 ɢ ± 120% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɚɤɬɢɜɧɨɣ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɹ.

– Ɂɧɚɱɟɧɢɟ ɧɭɥɹ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ; ɷɬɨ ɡɧɚɱɟɧɢɟ ɬɟɪɹɟɬɫɹ 
ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɢɥɢ ɫɛɪɨɫɟ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

– ɍ ɤɚɠɞɨɣ ɮɭɧɤɰɢɢ ɢ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɟɫɬɶ ɨɬɞɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɡɧɚɱɟɧɢɟ 
ɧɭɥɹ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɤɚɠɞɨɦɭ ɤɚɧɚɥɭ ɡɧɚɱɟɧɢɟ ɧɭɥɹ ɭɫɬɚɧɚɜɥɢ-
ɜɚɟɬɫɹ ɨɬɞɟɥɶɧɨ. Ɂɧɚɱɟɧɢɟ ɧɭɥɹ ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨ ɜɫɟɦ 
ɢɡɦɟɪɟɧɢɹɦ ɬɟɦɩɟɪɚɬɭɪɵ (ɟɫɥɢ ɩɨɦɟɧɹɬɶ ɬɢɩ ɩɪɨɛɧɢɤɚ, ɨɧɨ ɨɫɬɚɧɟɬɫɹ ɜɤɥɸɱɟɧ-
ɧɵɦ ɢ ɛɭɞɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɚɥɶɲɟ). Ɂɧɚɱɟɧɢɟ ɧɭɥɹ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɤ ɩɪɢ 2-ɩɪɨɜɨɞɧɵɯ, ɬɚɤ ɢ ɩɪɢ 4-ɩɪɨɜɨɞɧɵɯ ɢɡɦɟɪɟɧɢɹɯ.

– Ɂɧɚɱɟɧɢɟ ɧɭɥɹ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɧɭɥɟɜɨɦ (Null) ɪɟɝɢɫɬɪɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ. 
ɍɤɚɡɚɬɶ ɡɧɚɱɟɧɢɟ ɧɭɥɹ ɦɨɠɧɨ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ. ȼɨ-ɩɟɪɜɵɯ, ɦɨɠɧɨ ɜɜɟɫɬɢ ɤɨɧ-
ɤɪɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɪɟɝɢɫɬɪ ɢɡ ɦɟɧɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ 
ɢɧɬɟɪɮɟɣɫ. Ʌɸɛɵɟ ɪɚɧɟɟ ɯɪɚɧɢɜɲɢɟɫɹ ɬɚɦ ɡɧɚɱɟɧɢɹ ɡɚɦɟɧɹɸɬɫɹ ɷɬɢɦ ɧɨɜɵɦ 
ɡɧɚɱɟɧɢɟɦ.       ,    

       .

ȼɨ-ɜɬɨɪɵɯ, ɦɨɠɧɨ ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɟ ɧɭɥɹ, ɫɧɚɱɚɥɚ ɢɡɦɟɪɢɜ ɧɚ ɩɪɢɛɨɪɟ ɩɟɪɜɨɟ 

ɩɨɤɚɡɚɧɢɟ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɫɨɯɪɚɧɟɧɨ ɜ ɪɟɝɢɫɬɪɟ. ȿɫɥɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ , ɨɬɨ-

ɛɪɚɠɚɟɦɨɟ ɢɡɦɟɪɟɧɢɟ ɫɬɚɧɟɬ ɡɧɚɱɟɧɢɟɦ ɧɭɥɹ, ɢ ɜɤɥɸɱɢɬɫɹ ɪɟɠɢɦ ɧɭɥɟɜɵɯ 
ɢɡɦɟɪɟɧɢɣ. ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɧɭɥɟɜɵɯ ɢɡɦɟɪɟɧɢɣ ɷɬɨ ɩɟɪɜɨɟ ɨɬɨɛɪɚɠɚɟɦɨɟ 
ɩɨɤɚɡɚɧɢɟ ɧɚ ɞɢɫɩɥɟɟ ɫɦɟɧɢɬɫɹ ɧɭɥɟɦ. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɱɢɫɥɨ ɛɵɥɨ ɜɜɟɞɟɧɨ 
ɜ ɪɟɝɢɫɬɪ, ɤɚɤ ɨɩɢɫɚɧɨ ɜ ɩɪɟɞɵɞɭɳɟɦ ɚɛɡɚɰɟ, ɩɟɪɜɨɟ ɩɨɤɚɡɚɧɢɟ  ɩɟɪɟɡɚɩɢɫɵ-
ɜɚɟɬ ɬɚɤɨɟ ɫɨɯɪɚɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ.

– ɉɨɫɤɨɥɶɤɭ ɞɥɹ ɤɚɠɞɨɝɨ ɜɯɨɞɧɨɝɨ ɤɚɧɚɥɚ ɧɟɡɚɜɢɫɢɦɨ ɫɨɯɪɚɧɹɟɬɫɹ ɫɨɛɫɬɜɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɧɭɥɹ, ɮɭɧɤɰɢɢ ɪɚɡɧɨɫɬɢ ɢ ɫɨɨɬɧɨɲɟɧɢɹ ɬɚɤɠɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɢ 
ɡɧɚɱɟɧɢɹ ɧɭɥɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɭɧɤɰɢɢ ɪɚɡɧɨɫɬɢ ɦɨɠɧɨ ɩɪɢɦɟ-
ɧɹɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ (ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ), ɨɩɢɫɚɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɣ 
ɧɭɥɹ ɜ ɮɭɧɤɰɢɹɯ ɪɚɡɧɨɫɬɢ ɢ ɫɨɨɬɧɨɲɟɧɢɣ ɫɦ. ɧɚ ɫɬɪɚɧɢɰɟ 81.

Null 

Null 
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– ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ: ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɧɭɥɟɜɵɯ ɡɧɚɱɟ-

ɧɢɣ ɫɨɯɪɚɧɟɧɧɨɟ ɜ ɩɚɦɹɬɢ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ, ɧɚɠɚɜ  

 (ȼɨɡɜɪɚɬ ɦɟɧɸ). Ʌɸɛɵɟ ɪɚɧɟɟ ɯɪɚɧɢɜɲɢɟɫɹ ɬɚɦ ɡɧɚɱɟɧɢɹ ɡɚɦɟɧɹɸɬɫɹ 

ɷɬɢɦ ɧɨɜɵɦ ɡɧɚɱɟɧɢɟɦ. ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɦɟɧɸ ɪɚɛɨɬɚ ɧɭɥɟɜɵɯ ɡɧɚɱɟɧɢɣ 
ɧɟ ɨɬɤɥɸɱɚɟɬɫɹ; ɩɪɢɛɨɪ ɜɨɡɨɛɧɨɜɢɬ ɢɡɦɟɪɟɧɢɹ, ɤɨɝɞɚ ɜɵ ɜɵɤɥɸɱɢɬɟ ɦɟɧɸ.

Ʉɨɝɞɚ ɞɟɣɫɬɜɭɟɬ ɡɧɚɱɟɧɢɟ ɧɭɥɹ, ɧɚ ɞɢɫɩɥɟɟ ɝɨɪɢɬ ɢɧɞɢɤɚɬɨɪ Null (ɇɭɥɟɜɨɟ ɡɧɚ-
ɱɟɧɢɟ). ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɫɨɨɬɧɨɲɟɧɢɣ ɢɥɢ ɪɚɡɧɨɫɬɟɣ ɢɧɞɢɤɚɬɨɪ Null (ɇɭɥɟɜɨɟ 
ɡɧɚɱɟɧɢɟ) ɦɢɝɚɟɬ, ɟɫɥɢ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɨ ɞɥɹ ɥɸɛɨɝɨ ɢɡ ɜɯɨɞɧɵɯ 
ɤɚɧɚɥɨɜ. ȿɫɥɢ ɠɟ ɩɪɢɦɟɧɹɟɬɫɹ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɪɚɡɧɨɫɬɢ, ɬɨ ɢɧɞɢɤɚɬɨɪ 
Null ɝɨɪɢɬ ɧɟɩɪɟɪɵɜɧɨ (ɚ ɧɟ ɦɢɝɚɟɬ).

– ɍɩɪɚɜɥɟɧɢɟ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ: ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɫɨ ɡɧɚ-
ɱɟɧɢɟɦ ɧɭɥɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ.   -

   ,      

  (Null) .

SENSe1 | SENSe2
     :VOLTage:DC
          :NULL {OFF|ON}
          :NULL {<ɡɧɚɱɟɧɢɟ>|MIN|MAX}
[SENSe:]
     FRESistance|RESistance
          :NULL {OFF|ON}
          :NULL {<ɡɧɚɱɟɧɢɟ>|MIN|MAX}
     TEMPerature
          :NULL {OFF|ON}
          :NULL {<ɡɧɚɱɟɧɢɟ>|MIN|MAX}

ɑɬɨɛɵ ɜɤɥɸɱɢɬɶ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɢ ɡɚɞɚɬɶ ɟɝɨ ɪɚɜɧɵɦ (0,10) ɞɥɹ ɮɭɧɤɰɢɢ 
2-ɩɪɨɜɨɞɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ
ɜ ɩɪɢɜɟɞɟɧɧɨɦ ɩɨɪɹɞɤɟ.

SENS:RES:NULL ON
SENS:RES:NULL 0.10

ɉɟɪɜɨɟ ɩɨɤɚɡɚɧɢɟ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɩɪɢ ɪɚɛɨɬɟ 
ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɫɧɚɱɚɥɚ ɜɵɛɪɚɜ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ, ɞɢɚɩɚɡɨɧ 
ɢ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɚ ɡɚɬɟɦ ɜɵɩɨɥɧɢɜ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ:

[SENSe:]NULL [{OFF|ON|ONCE}]
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ɍɞɟɪɠɚɧɢɟ ɩɨɤɚɡɚɧɢɣ
Ɏɭɧɤɰɢɹ ɭɞɟɪɠɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɩɨɡɜɨɥɹɟɬ ɮɢɤɫɢɪɨɜɚɬɶ ɢ ɭɞɟɪɠɢɜɚɬɶ ɧɚ ɞɢɫɩɥɟɟ 
ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɫɬɚɛɢɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɧɢɣ. ɗɬɨ ɨɫɨɛɟɧɧɨ ɩɨɥɟɡɧɨ 
ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɚɦ ɧɭɠɧɨ ɢɡɦɟɪɢɬɶ ɩɨɤɚɡɚɧɢɹ, ɭɛɪɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɨɛɧɢɤɢ 
ɢ ɩɨɫɥɟ ɷɬɨɝɨ ɫɜɟɪɢɬɶɫɹ ɫ ɩɨɤɚɡɚɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɨɫɬɚɜɚɬɶɫɹ ɧɚ ɞɢɫɩɥɟɟ. 
ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɫɬɚɛɢɥɶɧɨɝɨ ɩɨɤɚɡɚɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɩɨɞɚɟɬ ɡɜɭɤɨɜɨɣ
ɫɢɝɧɚɥ ɢ ɮɢɤɫɢɪɭɟɬ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɧɚ ɞɢɫɩɥɟɟ.

       .  -
         -

,     ;     
 (   )    .

– Ⱦɥɹ ɪɟɠɢɦɚ ɭɞɟɪɠɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ  -

 (ɩɟɪɟɫɬɪɚɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ), ɨɩɪɟɞɟɥɹɹ, ɤɚɤɢɟ ɩɨɤɚɡɚ-
ɧɢɹ ɛɭɞɭɬ ɫɱɢɬɚɬɶɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɬɚɛɢɥɶɧɵɦɢ ɞɥɹ ɢɯ ɨɬɨɛɪɚɠɟɧɢɹ. ɉɨɥɨɫɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɩɪɨɰɟɧɬ ɨɬ ɩɨɤɚɡɚɧɢɣ ɜ ɜɵɛɪɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ. ɉɪɢɛɨɪ ɛɭɞɟɬ 
ɮɢɤɫɢɪɨɜɚɬɶ ɢ ɨɬɨɛɪɚɠɚɬɶ ɧɨɜɵɟ ɡɧɚɱɟɧɢɹ ɥɢɲɶ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ  ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹ ɨɤɚɠɭɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɷɬɨɝɨ ɞɢɚɩɚɡɨɧɚ.

ȼɵɛɟɪɢɬɟ ɨɞɧɨ ɢɡ ɫɥɟɞɭɸɳɢɯ ɡɧɚɱɟɧɢɣ: 0,01 %, 0,10 % (ɩɨ ɭɦɨɥɱɚɧɢɸ), 1,00 % 
ɢɥɢ 10,0 % ɨɬ ɜɟɥɢɱɢɧɵ ɩɨɤɚɡɚɧɢɹ.

ɇɚɩɪɢɦɟɪ, ɞɨɩɭɫɬɢɦ, ɱɬɨ ɜɵɛɪɚɧɚ ɲɢɪɢɧɚ ɞɢɚɩɚɡɨɧɚ 1,00 % ɢ ɧɚ ɢɡɦɟɪɢɬɟɥɶ-
ɧɵɣ ɩɪɢɛɨɪ ɩɨɞɚɟɬɫɹ ɫɢɝɧɚɥ 5 ɜɨɥɶɬ. ȿɫɥɢ ɬɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢɡɦɟɪɟɧɧɵɯ 
ɩɨɤɚɡɚɧɢɹ ɫɨɫɬɚɜɹɬ ɨɬ 4,95 ɞɨ 5,05 ɜɨɥɶɬ, ɬɨ ɩɪɢɛɨɪ ɩɨɞɚɫɬ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ 
ɢ ɨɬɨɛɪɚɡɢɬ ɧɨɜɨɟ ɩɨɤɚɡɚɧɢɟ.

– ɒɢɪɢɧɚ ɞɢɚɩɚɡɨɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ; 
ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɢɧɬɟɪɮɟɣɫɭ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɩɪɢɛɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɲɢɪɢɧɭ ɞɢɚɩɚɡɨɧɚ ɪɚɜɧɨɣ 0,10 %.

– ȿɫɥɢ ɜ ɦɨɦɟɧɬ ɜɤɥɸɱɟɧɢɹ ɭɞɟɪɠɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ 
  , ɨɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɟɪɟɬ ɩɪɚɜɢɥɶ-

ɧɵɣ ɞɢɚɩɚɡɨɧ. ȿɫɥɢ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ   , 
ɬɨ ɞɥɹ ɭɞɟɪɠɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɭɠɟ ɭɫɬɚɧɨɜɥɟɧɧɵɣ
ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɞɢɚɩɚɡɨɧ.

– Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɡɚɞɚɱ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɟɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɞɟɪɠɚɧɢɟ ɩɨɤɚɡɚɧɢɣ 
ɜɦɟɫɬɟ ɫ ɩɚɦɹɬɶɸ ɩɨɤɚɡɚɧɢɣ. .  «  » ɧɚ ɫɬɪɚɧɢɰɟ 105.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɭɞɟɪɠɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɦɨɠɧɨ 

ɜɵɛɪɚɬɶ ɞɪɭɝɭɸ ɲɢɪɢɧɭ ɞɢɚɩɚɡɨɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɧɚɠɚɜ   
(ȼɨɡɜɪɚɬ ɦɟɧɸ).
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Ɂɚɩɭɫɤ ɢɡɦɟɪɟɧɢɣ
ɋɢɫɬɟɦɚ ɡɚɩɭɫɤɚ ɢɡɦɟɪɟɧɢɣ ɩɨ ɭɫɥɨɜɢɹɦ ɩɪɢɛɨɪɚ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɡɚɩɭɫɤɢ ɤɚɤ 
ɜɪɭɱɧɭɸ, ɬɚɤ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɩɪɨɢɡɜɨɞɢɬɶ ɧɟɫɤɨɥɶɤɨ ɢɡɦɟɪɟɧɢɣ ɧɚ ɨɞɢɧ ɡɚɩɭɫɤ, 
ɚ ɬɚɤɠɟ ɞɨɛɚɜɥɹɬɶ ɡɚɞɟɪɠɤɭ ɩɟɪɟɞ ɤɚɠɞɵɦ ɢɡɦɟɪɟɧɢɟɦ ɩɨɤɚɡɚɧɢɣ. Ʉɚɤ ɩɪɚɜɢɥɨ, 
ɩɪɢɛɨɪ ɩɪɨɢɡɜɨɞɢɬ ɨɞɧɨ ɢɡɦɟɪɟɧɢɟ ɧɚ ɩɪɢ ɤɚɠɞɨɦ ɩɨɥɭɱɟɧɢɢ ɡɚɩɭɫɤɚ, ɧɨ ɦɨɠɧɨ 
ɧɚɫɬɪɨɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɪɚɡɭ ɦɧɨɝɢɯ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɨɞɧɨɝɨ ɡɚɩɭɫɤɚ
(ɞɨ 50 000).

– ɉɨɞɚɱɚ ɡɚɩɭɫɤɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚ ɩɪɢɛɨɪ ɜɨɡɦɨɠɧɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɬɚɤɠɟ 
ɜɨɡɦɨɠɟɧ ɡɚɩɭɫɤ ɩɨ ɜɧɟɲɧɟɦɭ ɭɫɥɨɜɢɸ ɢɥɢ ɩɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ. 

ȼ ɪɟɠɢɦɟ ɨɞɢɧɨɱɧɵɯ ɡɚɩɭɫɤɨɜ ɩɪɢ ɤɚɠɞɨɦ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ  ɢɡɦɟɪɹɟɬɫɹ 

ɨɞɧɨ ɩɨɤɚɡɚɧɢɟ. Ɋɚɛɨɬɚ ɩɨ ɜɧɟɲɧɢɦ ɡɚɩɭɫɤɚɦ ɫɯɨɞɧɚ ɫ ɪɚɛɨɬɨɣ ɜ ɪɟɠɢɦɟ ɨɞɢ-
ɧɨɱɧɵɯ ɡɚɩɭɫɤɨɜ, ɧɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɛɨɪ ɨɠɢɞɚɟɬ ɩɨɫɬɭɩɥɟɧɢɹ ɢɦɩɭɥɶɫɚ 
ɧɚ ɤɥɟɦɦɭ Ext Trig (ɜɧɟɲɧɢɣ ɡɚɩɭɫɤ) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ, ɚ ɩɨɥɭɱɢɜ ɟɝɨ, ɩɪɨɢɡɜɨ-
ɞɢɬ ɢɡɦɟɪɟɧɢɟ. ȼ ɪɟɠɢɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɢɛɨɪ ɧɟɩɪɟɪɵɜɧɨ ɩɪɨɢɡɜɨ-
ɞɢɬ ɢɡɦɟɪɟɧɢɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɜɨɡɦɨɠɧɨɣ ɜ ɬɟɤɭɳɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ. 

.  «     »   61.

– ɇɚɠɦɢɬɟ  , ɱɬɨɛɵ ɜɟɪɧɭɬɶ ɩɪɢɛɨɪ ɜ ɪɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ
ɭɫɥɨɜɢɣ.

ɉɨɞɚɱɚ ɡɚɩɭɫɤɨɜ ɧɚ ɩɪɢɛɨɪ ɢɡ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ — ɷɬɨ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɣ 
ɩɪɨɰɟɫɫ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɝɢɛɤɨ ɧɚɫɬɪɚɢɜɚɬɶ ɫɪɚɛɚɬɵɜɚɧɢɟ ɩɨ ɡɚɩɭɫɤɚɦ.

– ɋɧɚɱɚɥɚ ɧɭɠɧɨ ɧɚɫɬɪɨɢɬɶ ɩɪɢɛɨɪ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɢɡɦɟɪɟɧɢɣ, ɜɵɛɪɚɜ ɮɭɧɤɰɢɸ 
ɢɡɦɟɪɟɧɢɣ, ɞɢɚɩɚɡɨɧ, ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɢ ɬ. ɞ.

– Ɂɚɬɟɦ ɧɭɠɧɨ ɭɤɚɡɚɬɶ ɢɫɬɨɱɧɢɤ, ɨɬ ɤɨɬɨɪɨɝɨ ɩɪɢɛɨɪ ɛɭɞɟɬ ɩɪɢɧɢɦɚɬɶ ɡɚɩɭɫɤɢ. 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɩɪɨɝɪɚɦɦɧɵɟ (ɲɢɧɧɵɟ) ɡɚɩɭɫɤɢ 
ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ, ɚɩɩɚɪɚɬɧɵɟ ɡɚɩɭɫɤɢ ɩɨ ɤɥɟɦɦɟ Ext Trig (ȼɧɟɲɧɢɣ 
ɡɚɩɭɫɤ), ɢɥɢ ɠɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ ɜɧɭɬɪɟɧɧɢɟ ɡɚɩɭɫɤɢ.

– Ɂɚɬɟɦ ɫɥɟɞɭɟɬ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɩɪɢɛɨɪ ɝɨɬɨɜ ɩɪɢɧɹɬɶ ɡɚɩɭɫɤ ɨɬ ɭɤɚɡɚɧɧɨɝɨ
ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɨɜ (ɷɬɨ ɫɨɫɬɨɹɧɢɟ ɧɚɡɵɜɚɟɬɫɹ  ).

– ɇɚɤɨɧɟɰ, ɱɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɚɬɶ ɤɨɦɚɧɞɭ INITiate, 
READ? ɢɥɢ MEASure.

         
.
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ȼɚɪɢɚɧɬɵ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ

ɇɭɠɧɨ ɭɤɚɡɚɬɶ ɢɫɬɨɱɧɢɤ, ɨɬ ɤɨɬɨɪɨɝɨ ɩɪɢɛɨɪ ɛɭɞɟɬ ɩɪɢɧɢɦɚɬɶ ɡɚɩɭɫɤɢ.

– ɂɫɬɨɱɧɢɤ ɡɚɩɭɫɤɨɜ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ; ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ 
ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ 
ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɧɚ ɪɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ (ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟ-
ɥɶɸ) ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ ɡɚɩɭɫɤɢ (ɩɪɢ ɪɚɛɨɬɟ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ).

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɩɪɢɛɨɪ ɥɢɛɨ ɩɪɢɧɢɦɚɟɬ ɨɞɢɧɨɱɧɵɟ ɡɚɩɭɫɤɢ 
ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɥɢɛɨ ɚɩɩɚɪɚɬɧɵɟ ɡɚɩɭɫɤɢ ɩɨ ɤɥɟɦɦɟ Ext Trig (  

), ɥɢɛɨ ɠɟ ɧɟɩɪɟɪɵɜɧɨ ɫɱɢɬɵɜɚɟɬ ɩɨɤɚɡɚɧɢɹ ɜ ɪɟɠɢɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ. ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ.

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɩɪɢɛɨɪ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɩɪɨɝɪɚɦɦɧɵɟ (ɲɢɧɧɵɟ) 
ɡɚɩɭɫɤɢ, ɚɩɩɚɪɚɬɧɵɟ ɡɚɩɭɫɤɢ ɩɨ ɤɥɟɦɦɟ Ext Trig (  ) ɢɥɢ ɠɟ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɵɟ ɜɧɭɬɪɟɧɧɢɟ ɡɚɩɭɫɤɢ.   

. «  »   95.

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɡɚɩɭɫɤɚ  ȼ ɪɟɠɢɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɡɚɩɭ-
ɫɤɚ (ɞɨɫɬɭɩɧɨɦ ɬɨɥɶɤɨ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ) ɩɪɢɛɨɪ ɧɟɩɪɟɪɵɜɧɨ ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟ-
ɧɢɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɜɨɡɦɨɠɧɨɣ ɜ ɬɟɤɭɳɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ. ɗɬɨ ɢɫɬɨɱɧɢɤ 
ɡɚɩɭɫɤɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɟɪɟɞɧɟɣ
ɩɚɧɟɥɶɸ.

Ɉɞɢɧɨɱɧɵɟ ɡɚɩɭɫɤɢ  ȼ ɪɟɠɢɦɟ ɨɞɢɧɨɱɧɵɯ ɡɚɩɭɫɤɢ (ɬɨɥɶɤɨ ɩɪɢ ɪɚɛɨɬɟ 
ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ) ɦɨɠɧɨ ɜɪɭɱɧɭɸ ɩɨɞɚɜɚɬɶ ɡɚɩɭɫɤ ɧɚ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ, 

ɧɚɠɢɦɚɹ ɤɧɨɩɤɭ . ɉɪɢɛɨɪ ɩɪɨɢɡɜɨɞɢɬ ɨɞɧɨ ɢɡɦɟɪɟɧɢɟ ɢɥɢ ɧɚɫɬɪɨɟɧɧɨɟ 

ɱɢɫɥɨ ɢɡɦɟɪɟɧɢɣ (ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ) ɩɪɢ ɤɚɠɞɨɦ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ. ɂɧɞɢɤɚɬɨɪ 
«Trig» (Ɂɚɩɭɫɤ) ɝɨɪɢɬ, ɤɨɝɞɚ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɨɠɢɞɚɟɬ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚɩɭɫɤɚ.

ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ  ɩɪɢɛɨɪ ɬɚɤɠɟ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɡɚɩɭɫɤɢ ɩɨ ɤɥɟɦɦɟ 

Ext Trig (  ).

          
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ȼɧɟɲɧɢɟ ɡɚɩɭɫɤɢ ȼ ɪɟɠɢɦɟ ɜɧɟɲɧɢɯ ɡɚɩɭɫɤɨɜ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɩɪɢɧɢ-
ɦɚɟɬ ɚɩɩɚɪɚɬɧɵɟ ɡɚɩɭɫɤɢ, ɩɨɞɚɜɚɟɦɵɟ ɧɚ ɤɥɟɦɦɭ Ext Trig (  ). ɉɪɢ-
ɛɨɪ ɩɪɨɢɡɜɨɞɢɬ ɨɞɧɨ ɢɡɦɟɪɟɧɢɟ ɢɥɢ ɧɚɫɬɪɨɟɧɧɨɟ ɱɢɫɥɨ ɢɡɦɟɪɟɧɢɣ (ɤɨɥɢɱɟɫɬɜɨ 
ɜɵɛɨɪɨɤ) ɩɨ ɤɚɠɞɨɦɭ ɩɨɫɬɭɩɥɟɧɢɸ ɢɦɩɭɥɶɫɚ ɫ ɢɧɜɟɪɫɧɨɣ ɥɨɝɢɤɨɣ ɧɚ ɜɯɨɞ Ext Trig 
(  ).

.  «   »   112.

– ɉɪɢɛɨɪ ɛɭɮɟɪɢɡɢɪɭɟɬ ɩɨɫɬɭɩɥɟɧɢɟ ɨɞɧɨɝɨ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɟɫɥɢ ɩɪɢɛɨɪ ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɟ, ɢ ɜ ɷɬɨɬ ɦɨɦɟɧɬ ɩɨɫɬɭɩɚɟɬ ɟɳɟ ɨɞɢɧ ɜɧɟɲ-
ɧɢɣ ɡɚɩɭɫɤ, ɬɚɤɨɣ ɡɚɩɭɫɤ ɩɪɢɧɢɦɚɟɬɫɹ (ɛɟɡ ɜɵɞɚɱɢ ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɟ 
«Trigger ignored» — ɡɚɩɭɫɤ ɩɪɨɢɝɧɨɪɢɪɨɜɚɧ). ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɬɟɤɭɳɟɟ ɢɡɦɟɪɟɧɢɟ 
ɡɚɜɟɪɲɢɬɫɹ, ɫɨɯɪɚɧɟɧɧɵɣ ɡɚɩɭɫɤ ɚɤɬɢɜɢɪɭɟɬ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɨɜ ɢ ɩɪɨɢɫɯɨɞɢɬ 
ɜɵɞɚɱɚ ɢ ɫɪɚɛɚɬɵɜɚɧɢɟ ɡɚɩɭɫɤɚ.

– ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ɋɟɠɢɦ ɜɧɟɲɧɢɯ ɡɚɩɭɫɤɨɜ ɫɯɨɞɟɧ 
ɫ ɪɟɠɢɦɨɦ ɨɞɢɧɨɱɧɵɯ ɡɚɩɭɫɤɨɜ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ ɱɬɨ ɡɚɩɭɫɤ ɩɨɞɚɟɬɫɹ 

ɧɚ ɤɥɟɦɦɭ Ext Trig (  ). ɇɚɠɚɬɢɟ ɧɚ ɤɧɨɩɤɭ , ɜɤɥɸɱɚɸɳɟɟ 

ɪɟɠɢɦ ɨɞɢɧɨɱɧɵɯ ɡɚɩɭɫɤɨɜ, ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɢ ɪɟɠɢɦ ɜɧɟɲɧɢɯ ɡɚɩɭɫɤɨɜ. ɂɧɞɢɤɚ-
ɬɨɪ «Trig» (Ɂɚɩɭɫɤ) ɝɨɪɢɬ, ɤɨɝɞɚ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɨɠɢɞɚɟɬ ɩɨɫɬɭɩɥɟɧɢɹ 
ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ.

           

 .

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ. ɑɬɨɛɵ ɜɤɥɸɱɢɬɶ ɜɧɟɲɧɢɟ ɡɚɩɭɫɤɢ, ɢɫɩɨɥɶɡɭɣɬɟ
ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ.

TRIGger:SOURce EXTernal
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ȼɧɭɬɪɟɧɧɢɟ ɡɚɩɭɫɤɢ ȼ ɪɟɠɢɦɟ ɜɧɭɬɪɟɧɧɢɯ ɡɚɩɭɫɤɨɜ (ɬɨɥɶɤɨ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɭɞɚ-
ɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ) ɫɢɝɧɚɥ ɡɚɩɭɫɤɚ ɜɫɟɝɞɚ ɩɪɢɫɭɬɫɬɜɭɟɬ. ɉɪɢ ɩɟɪɟɜɨɞɟ ɩɪɢɛɨɪɚ 
ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ ɩɪɨɢɫɯɨɞɢɬ ɧɟɦɟɞɥɟɧɧɚɹ ɜɵɞɚɱɚ ɡɚɩɭɫɤɚ. ɗɬɨ ɜɚɪɢ-
ɚɧɬ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɭɞɚɥɟɧɧɨɦɭ 
ɢɧɬɟɪɮɟɣɫɭ.
ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɨɜ, ɩɨɞɚɣɬɟ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ. 
Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure? ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɨɜ 
IMMediate (ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ).

TRIGger:SOURce IMMediate

ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɢɫɬɨɱɧɢɤɚ IMMediate ɤɨɦɚɧɞɵ INITiate ɢ READ? ɛɭɞɭɬ ɜɵɞɚɜɚɬɶ 
ɡɚɩɭɫɤ ɢ ɚɤɬɢɜɢɪɨɜɚɬɶ ɢɡɦɟɪɟɧɢɟ.

ɉɪɨɝɪɚɦɦɧɵɟ (ɲɢɧɧɵɟ) ɡɚɩɭɫɤɢ Ɋɟɠɢɦ ɲɢɧɧɵɯ ɡɚɩɭɫɤɨɜ ɞɨɫɬɭɩɟɧ ɬɨɥɶɤɨ 
ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. ɗɬɨɬ ɪɟɠɢɦ ɫɯɨɞɟɧ ɫ ɪɟɠɢɦɨɦ ɨɞɢɧɨɱɧɵɯ 
ɡɚɩɭɫɤɨɜ, ɩɨɞɚɜɚɟɦɵɯ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɧɨ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɚɤɬɢɜɚɰɢɹ ɪɚɛɨɬɵ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɨɬɩɪɚɜɤɟ ɤɨɦɚɧɞɵ ɲɢɧɧɨɝɨ ɡɚɩɭɫɤɚ.

– Ⱦɥɹ ɜɵɛɨɪɚ ɢɫɬɨɱɧɢɤɚ ɲɢɧɧɵɯ ɡɚɩɭɫɤɨɜ ɩɨɞɚɣɬɟ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ.

TRIGger:SOURce BUS

– Ⱦɥɹ ɩɨɞɚɱɢ ɧɚ ɩɪɢɛɨɪ ɡɚɩɭɫɤɚ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ (GPIB ɢɥɢ RS-232) 
ɨɬɩɪɚɜɶɬɟ ɤɨɦɚɧɞɭ *TRG (ɡɚɩɭɫɤ). Ʉɨɦɚɧɞɚ *TRG ɧɟ ɛɭɞɟɬ ɩɪɢɧɹɬɚ, ɟɫɥɢ ɩɪɢɛɨɪ 
ɧɟ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɨɜ.

– Ɍɚɤɠɟ ɡɚɩɭɫɤ ɧɚ ɩɪɢɛɨɪ ɦɨɠɧɨ ɩɨɞɚɬɶ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ GPIB, ɨɬɩɪɚɜɢɜ ɫɨɨɛɳɟ-
ɧɢɟ ɝɪɭɩɩɨɜɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɡɚɩɭɫɤɨɜ ɩɨ ɫɬɚɧɞɚɪɬɭ IEEE-488 — Group Execute 
Trigger (GET). ɉɪɢ ɷɬɨɦ ɩɪɢɛɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɜ ɪɟɠɢɦɟ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɨɜ. ɋɥɟ-
ɞɭɸɳɚɹ ɢɧɫɬɪɭɤɰɢɹ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ ɨɬɩɪɚɜɢɬɶ ɫɨɨɛɳɟɧɢɟ GET ɫ ɤɨɧɬɪɨɥɥɟɪɚ 
Hewlett-Packard.

TRIGGER 722 (ɝɪɭɩɩɨɜɨɟ ɜɵɩɨɥɧɟɧɢɟ ɡɚɩɭɫɤɚ)
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100 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

ɋɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ

ɉɨɫɥɟ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ ɢ ɜɵɛɨɪɚ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɨɜ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ 
ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɜɟɫɬɢ ɜ ɫɨɫɬɨɹɧɢɟ  . ȿɫɥɢ ɩɪɢɛɨɪ ɧɟ ɧɚɯɨɞɢɬɫɹ 
ɜ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɡɚɩɭɫɤɢ ɩɪɢɧɢɦɚɬɶɫɹ ɧɟ ɛɭɞɭɬ. ȿɫɥɢ ɠɟ ɩɪɢ ɧɚɥɢɱɢɢ ɫɢɝɧɚɥɚ 
ɡɚɩɭɫɤɚ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ «ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ», ɬɨ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɤɚɡɚɧɢɟ.

 «   »      
    .       

    «  »      
 ,      .

ɉɪɢɛɨɪ ɦɨɠɧɨ ɩɟɪɟɜɟɫɬɢ ɜ ɫɨɫɬɨɹɧɢɟ «ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ», ɜɵɩɨɥɧɢɜ ɥɸɛɭɸ 
ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.

MEASure?
READ?
INITiate

Ɉɫɬɚɧɨɜ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɢɡɦɟɪɟɧɢɹ

ɑɬɨɛɵ ɨɫɬɚɧɨɜɢɬɶ ɩɪɨɢɡɜɨɞɢɦɨɟ ɢɡɦɟɪɟɧɢɟ ɢ ɩɟɪɟɜɟɫɬɢ ɩɪɢɛɨɪ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢ-
ɞɚɧɢɹ, ɦɨɠɧɨ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɨɬɩɪɚɜɢɬɶ ɧɚ ɧɟɝɨ ɫɢɝɧɚɥ ɫɛɪɨɫɚ ɭɫɬɪɨɣɫɬɜɚ (device 
clear). ɋɥɟɞɭɸɳɚɹ ɢɧɫɬɪɭɤɰɢɹ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ ɨɬɩɪɚɜɢɬɶ ɫɢɝɧɚɥ ɫɛɪɨɫɚ ɭɫɬɪɨɣɫɬɜɚ 
ɫ ɤɨɧɬɪɨɥɥɟɪɚ Hewlett-Packard ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɧɬɟɪɮɟɣɫɚ GPIB. 
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CLEAR 722 (ɫɛɪɨɫ ɭɫɬɪɨɣɫɬɜɚ)

ɉɪɢ ɪɚɛɨɬɟ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-232 ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɫɩɨɫɨɛ ɨɬɩɪɚɜɤɢ ɫɛɪɨɫɚ 
ɭɫɬɪɨɣɫɬɜɚ (ɧɚɩɪɢɦɟɪ, ɩɨɫɪɟɞɫɬɜɨɦ ɧɚɠɚɬɢɹ ɫɨɱɟɬɚɧɢɹ ɤɥɚɜɢɲ ^C (Control+C)).

ɋɛɪɨɫ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɡɚɬɪɚɝɢɜɚɟɬ ɤɨɧɮɢɝɭɪɚɰɢɸ ɫɢɫɬɟɦɵ ɭɫɥɨɜɢɣ ɡɚɩɭɫɤɚ. ɂɫɬɨɱ-
ɧɢɤ ɡɚɩɭɫɤɨɜ, ɱɢɫɥɨ ɜɵɛɨɪɨɤ, ɡɚɞɟɪɠɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɚ ɢ ɱɢɫɥɨ ɡɚɩɭɫɤɨɜ 
ɧɟ ɦɟɧɹɸɬɫɹ.

ȿɫɥɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɧɚɫɬɪɨɟɧ ɧɚ ɛɟɫɤɨɧɟɱɧɭɸ ɜɵɛɨɪɤɭ (TRIGger:COUNt 

INFinity), ɬɨ ɫɢɝɧɚɥ ɫɛɪɨɫɚ ɭɫɬɪɨɣɫɬɜɚ — ɷɬɨ ɟɞɢɧɫɬɜɟɧɧɵɣ ɫɩɨɫɨɛ ɩɪɟɤɪɚɬɢɬɶ 

ɢɡɦɟɪɟɧɢɹ.
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ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 101

ɑɢɫɥɨ ɜɵɛɨɪɨɤ

Ɉɛɵɱɧɨ ɩɪɢɛɨɪ ɩɪɨɢɡɜɨɞɢɬ ɨɞɧɨ ɢɡɦɟɪɟɧɢɟ (ɜɵɛɨɪɤɭ) ɩɪɢ ɤɚɠɞɨɦ ɩɨɫɬɭɩɥɟɧɢɢ 
ɡɚɩɭɫɤɚ ɢɡ ɜɵɛɪɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɨɜ (ɟɫɥɢ ɩɪɢ ɷɬɨɦ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ 
ɜ ɫɨɫɬɨɹɧɢɢ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ). Ɉɞɧɚɤɨ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɩɪɢɛɨɪ ɧɚ ɜɵɩɨɥɧɟɧɢɟ 
ɫɪɚɡɭ ɦɧɨɝɢɯ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɤɚɠɞɨɦ ɩɨɫɬɭɩɥɟɧɢɢ ɡɚɩɭɫɤɚ.

– ɑɢɫɥɨ ɜɵɛɨɪɨɤ: ɨɬ 1 ɞɨ 50 000.    — 1    

.

– ɑɢɫɥɨ ɜɵɛɨɪɨɤ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ; ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚ-
ɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɱɢɫɥɨ ɜɵɛɨɪɨɤ ɪɚɜɧɵɦ 1. Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure? ɚɜɬɨ-
ɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɱɢɫɥɨ ɜɵɛɨɪɨɤ ɪɚɜɧɵɦ 1.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ ɱɢɫɥɨ ɜɵɛɨɪɨɤ ɧɚ ɤɚɠɞɵɣ ɡɚɩɭɫɤ 
ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 
3: N SAMPLES (ɑɂɋɅɈ ȼɕȻɈɊɈɄ) ɜ ɦɟɧɸ TRIGger (ɁȺɉɍɋɄ).

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ:

SAMPle:COUNt {<ɡɧɚɱɟɧɢɟ>|MIN|MAX}

ɑɢɫɥɨ ɡɚɩɭɫɤɨɜ

Ɉɛɵɱɧɨ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɩɪɢɧɢɦɚɟɬ ɬɨɥɶɤɨ ɨɞɢɧ ɡɚɩɭɫɤ, ɩɪɟɠɞɟ ɱɟɦ ɜɟɪ-
ɧɭɬɶɫɹ ɤ ɫɨɫɬɨɹɧɢɸ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɨɜ. Ɉɞɧɚɤɨ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɩɪɢɛɨɪ ɧɚ ɩɪɢɟɦ ɛɨɥɟɟ ɱɟɦ ɨɞɧɨɝɨ ɡɚɩɭɫɤɚ.

        .  
  ,      

(   ),        
;        

    .

– ȼɵɛɪɚɧɧɨɟ ɱɢɫɥɨ ɡɚɩɭɫɤɨɜ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ; ɩɨɫɥɟ 
ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ, ɫɛɪɨɫɚ ɧɚɫɬɪɨɟɤ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ 
ɢɧɬɟɪɮɟɣɫɭ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɱɢɫɥɨ ɡɚɩɭɫɤɨɜ ɪɚɜɧɵɦ
1. Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure? ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɱɢɫɥɨ ɡɚɩɭ-
ɫɤɨɜ ɪɚɜɧɵɦ 1.

– ɑɢɫɥɨ ɡɚɩɭɫɤɨɜ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɪɚɜɧɵɦ ɥɸɛɨɦɭ ɱɢɫɥɭ ɨɬ 1 (MIN) ɞɨ 50000 
(MAX), ɢɥɢ ɠɟ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ INFinity (ȻȿɋɄɈɇȿɑɇɈɋɌɖ). ȿɫɥɢ 
ɭɫɬɚɧɨɜɥɟɧɨ ɛɟɫɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɡɚɩɭɫɤɨɜ, ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ READ? ɞɥɹ ɫɱɢ-
ɬɵɜɚɧɢɹ ɩɨɤɚɡɚɧɢɣ. ɑɬɨɛɵ ɨɫɬɚɧɨɜɢɬɶ ɩɪɨɜɟɞɟɧɢɟ ɩɪɢɛɨɪɨɦ ɢɡɦɟɪɟɧɢɣ, 
ɨɬɩɪɚɜɶɬɟ ɫɢɝɧɚɥ ɫɛɪɨɫɚ ɭɫɬɪɨɣɫɬɜɚ (device clear).     
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TRIGger:COUNt {<ɡɧɚɱɟɧɢɟ>|MIN|MAX|INFinity}
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102 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

Ɂɚɞɟɪɠɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɚ

Ɇɟɠɞɭ ɩɨɫɬɭɩɥɟɧɢɟɦ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ ɢ ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɨ ɧɟɦɭ ɜɵɛɨɪɤɨɣ ɦɨɠɧɨ 
ɞɨɛɚɜɢɬɶ ɡɚɞɟɪɠɤɭ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɟɡɧɨ ɜ ɫɢɬɭɚɰɢɹɯ, ɤɨɝɞɚ ɧɭɠɧɨ ɞɚɬɶ ɜɯɨɞ-
ɧɨɦɭ ɫɢɝɧɚɥɭ ɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶɫɹ, ɩɪɟɠɞɟ ɱɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɟ, ɢɥɢ ɠɟ ɞɥɹ 
ɡɚɦɟɞɥɟɧɢɹ ɢɦɩɭɥɶɫɚ ɢɡɦɟɪɟɧɢɣ. ȿɫɥɢ ɧɟ ɭɤɚɡɚɬɶ ɡɚɞɟɪɠɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɚ, 
ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɜɵɛɢɪɚɟɬ ɡɚɞɟɪɠɤɭ ɚɜɬɨɦɚɬɢɱɟɫɤɢ.

– Ⱦɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɡɚɞɟɪɠɤɢ: ɨɬ 0 ɞɨ 3600 ɫɟɤɭɧɞ.   -

    ;  

    ,    

 ( .  «   »   104).

– Ɂɚɞɟɪɠɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɚ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ; ɩɨɫɥɟ 
ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɡɚɞɟɪɠɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭ-
ɫɤɚ. Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure? ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ 
ɡɚɞɟɪɠɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɚ.

– ȿɫɥɢ ɭɫɬɚɧɨɜɢɬɶ ɡɚɞɟɪɠɤɭ, ɨɬɥɢɱɧɭɸ ɨɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ, ɬɨ ɨɞɧɚ ɢ ɬɚ ɠɟ ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɞɟɪɠɤɢ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɜɫɟɯ ɮɭɧɤɰɢɣ ɢɡɦɟɪɟɧɢɣ 
ɜɨ ɜɫɟɯ ɞɢɚɩɚɡɨɧɚɯ.

– ȿɫɥɢ ɩɪɢɛɨɪ ɧɚɫɬɪɨɟɧ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɛɨɥɟɟ ɱɟɦ ɨɞɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɧɚ ɤɚɠɞɵɣ 
ɡɚɩɭɫɤ (ɱɢɫɥɨ ɜɵɛɨɪɨɤ > 1), ɬɨ ɭɤɚɡɚɧɧɚɹ ɡɚɞɟɪɠɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɚ ɜɫɬɚɜ-
ɥɹɟɬɫɹ ɦɟɠɞɭ ɡɚɩɭɫɤɨɦ ɢ ɤɚɠɞɵɦ ɢɡ ɩɪɨɢɡɜɨɞɢɦɵɯ ɢɡɦɟɪɟɧɢɣ.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɡɚɞɟɪɠɤɭ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɚ ɢɥɢ ɭɤɚɡɚɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɡɚɞɟɪɠɤɢ ɜ ɫɟɤɭɧɞɚɯ. Ⱦɥɹ ɭɫɬɚ-
ɧɨɜɤɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɡɚɞɟɪɠɤɢ ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ 2: TRIG DELAY (ɁȺȾȿɊɀɄȺ 
ɁȺɉɍɋɄȺ) ɜ ɦɟɧɸ TRIGger (ɁȺɉɍɋɄ).

ȿɫɥɢ ɜɤɥɸɱɟɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɡɚɞɟɪɠɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɚ, ɬɨ ɩɟɪɟɞ ɨɬɨ-
ɛɪɚɠɟɧɢɟɦ ɮɚɤɬɢɱɟɫɤɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɡɚɞɟɪɠɤɢ ɜ ɫɟɤɭɧɞɭ ɧɚ ɞɢɫɩɥɟɟ ɤɪɚɬ-
ɤɨɜɪɟɦɟɧɧɨ ɩɨɹɜɥɹɟɬɫɹ ɧɚɞɩɢɫɶ «AUTO» (ȺȼɌɈɆȺɌɂɑȿɋɄɂ).

AUTO
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– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ (ɩɪɨɞɨɥɠɟɧɢɟ)

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɡɚɞɟɪɠɤɭ ɪɚɜɧɨɣ 0 ɫɟɤɭɧɞ, ɩɟɪɟɣɞɢɬɟ ɧɚ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɦɚɧɞɵ TRIG DELAY (ɁȺȾȿɊɀɄȺ ɁȺɉɍɋɄȺ). ɉɟɪɟɜɟɞɢɬɟ ɦɢɝɚɸɳɢɣ ɤɭɪɫɨɪ 

ɜ ɨɛɥɚɫɬɶ «ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ» ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɞɢɫɩɥɟɹ. ɇɚɠɢɦɚɣɬɟ , ɩɨɤɚ 

ɧɟ ɨɬɨɛɪɚɡɢɬɫɹ ɜɚɪɢɚɧɬ ZERO DELAY (ɇɍɅȿȼȺə ɁȺȾȿɊɀɄȺ), ɡɚɬɟɦ ɧɚɠɦɢɬɟ 

.


– ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɡɚɞɟɪɠɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɚ, ɩɟɪɟɣɞɢɬɟ 
ɧɚ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɚɧɞɵ TRIG DELAY (ɁȺȾȿɊɀɄȺ ɁȺɉɍɋɄȺ). ɉɟɪɟɜɟ-
ɞɢɬɟ ɦɢɝɚɸɳɢɣ ɤɭɪɫɨɪ ɜ ɨɛɥɚɫɬɶ «ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ» ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɞɢɫɩɥɟɹ. 

ɇɚɠɢɦɚɣɬɟ , ɩɨɤɚ ɧɟ ɨɬɨɛɪɚɡɢɬɫɹ ɜɚɪɢɚɧɬ AUTO DELAY
(ȺȼɌɈɆȺɌɂɑȿɋɄȺə ɁȺȾȿɊɀɄȺ), ɡɚɬɟɦ ɧɚɠɦɢɬɟ .


– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ
Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɡɚɞɟɪɠɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ.

TRIGger:DELay {<ɱɢɫɥɨ ɫɟɤɭɧɞ>|MIN|MAX}

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɡɚɞɟɪɠɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɚ ɦɨɠɧɨ ɢɫɩɨɥɶ-
ɡɨɜɚɬɶ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ.

TRIGger:DELay:AUTO {OFF|ON}

ޔ

Enter

ZERO DELAY

ޔ

Enter

AUTO DELAY
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Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɡɚɞɟɪɠɤɢ ɡɚɩɭɫɤɚ

ȿɫɥɢ ɧɟ ɭɤɚɡɚɬɶ ɡɚɞɟɪɠɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɚ, ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɜɵɛɢɪɚɟɬ 
ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɡɚɞɟɪɠɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɬɚɤɨɣ ɡɚɞɟɪɠɤɢ ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɬɢɩɨɦ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ, ɞɢɚɩɚɡɨɧɨɦ ɢ ɜɪɟɦɟɧɟɦ ɭɫɪɟɞɧɟɧɢɹ.

–   :

–  (2-   4- ):

– :

ȿɣɛɪɛɢɩɨ NPLC < 1

ɂɛɟɠɫɡɥɛ ɢɛɪɮɬɥɛ
NPLC ≥1

ɂɛɟɠɫɡɥɛ ɢɛɪɮɬɥɛ

1 ɦȼ
ɨɬ 10 ɦȼ ɞɨ 120 ȼ

15 ɦɫ
1,0 ɦɫ

15 ɦɫ
1,0 ɦɫ

ȿɣɛɪɛɢɩɨ NPLC < 1

ɂɛɟɠɫɡɥɛ ɢɛɪɮɬɥɛ
NPLC ≥1

ɂɛɟɠɫɡɥɛ ɢɛɪɮɬɥɛ

1 Ω
10 Ω
100 Ω
1 kΩ
10 kΩ
100 kΩ
1 MΩ

1,0 ɦɫ
1,0 ɦɫ
1,0 ɦɫ
1,0 ɦɫ
1,0 ɦɫ
4 ɦɫ
40 ɦɫ

1,5 ɦɫ
1,5 ɦɫ
1,5 ɦɫ
1,5 ɦɫ
1,5 ɦɫ
6 ɦɫ
60 ɦɫ

NPLC < 1

ɂɛɟɠɫɡɥɛ ɢɛɪɮɬɥɛ
NPLC ≥1

ɂɛɟɠɫɡɥɛ ɢɛɪɮɬɥɛ

Ɍɟɪɦɨɪɟɡɢɫɬɨɪɧɵɣ 
ɞɚɬɱɢɤ (RTD)

Ɍɟɪɦɢɫɬɨɪ (THER)

Ɍɟɪɦɨɩɚɪɚ (TC)

1,0 ɦɫ

1,0 ɦɫ
1,0 ɦɫ

1,5 ɦɫ

1,5 ɦɫ
1,5 ɦɫ
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ɋɜɹɡɚɧɧɵɟ ɫ ɫɢɫɬɟɦɨɣ ɨɩɟɪɚɰɢɢ
ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɹɬɫɹ ɫɜɟɞɟɧɢɹ ɩɨ ɬɚɤɢɦ ɬɟɦɚɦ, ɤɚɤ ɩɚɦɹɬɶ ɩɨɤɚɡɚɧɢɣ, 
ɨɲɢɛɤɢ, ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɨɛɪɚɠɟɧɢɟɦ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ɗɬɢ 
ɞɚɧɧɵɟ ɧɟ ɨɬɧɨɫɹɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɜɵɩɨɥɧɟɧɢɸ ɢɡɦɟɪɟɧɢɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, 
ɧɨ ɨɧɢ ɜɚɠɧɵ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɛɨɪɚ.

ɉɚɦɹɬɶ ɩɨɤɚɡɚɧɢɣ

ȼɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɦɨɠɟɬ ɯɪɚɧɢɬɶɫɹ ɞɨ 1024 ɩɨɤɚɡɚ-
ɧɢɣ. ɉɨɤɚɡɚɧɢɹ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɩɨɪɹɞɤɟ FIFO («ɩɟɪɜɵɦ ɩɪɢɲɟɥ, ɩɟɪɜɵɦ ɭɲɟɥ»). 
ɉɟɪɜɵɦ ɜɨɡɜɪɚɳɚɟɬɫɹ ɩɨɤɚɡɚɧɢɟ, ɤɨɬɨɪɨɟ ɛɵɥɨ ɢɡɦɟɪɟɧɨ ɪɚɧɶɲɟ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ. 

.  «   »   64.

– ɉɚɦɹɬɶ ɩɨɤɚɡɚɧɢɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨ ɜɫɟɦɢ ɮɭɧɤɰɢɹɦɢ ɢɡɦɟɪɟɧɢɹ, ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɢɦɢ ɨɩɟɪɚɰɢɹɦɢ, ɚ ɬɚɤɠɟ ɫɨɜɦɟɫɬɧɨ ɫ ɭɞɟɪɠɚɧɢɟɦ ɩɨɤɚɡɚɧɢɣ. ɉɨɫɥɟ 
ɜɤɥɸɱɟɧɢɹ ɩɚɦɹɬɢ ɩɨɤɚɡɚɧɢɣ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɣ ɢɥɢ ɜɯɨɞɧɨɣ 
ɤɚɧɚɥ.  ,       (V, OHM  . .) 

    .

– ɉɨɤɚɡɚɧɢɹ, ɢɡɦɟɪɟɧɧɵɟ ɩɪɢ ɜɤɥɸɱɟɧɧɨɣ ɩɚɦɹɬɢ ɩɨɤɚɡɚɧɢɣ, ɫɨɯɪɚɧɹɸɬɫɹ 
ɜ  ɩɚɦɹɬɢ; ɩɪɢɛɨɪ ɬɟɪɹɟɬ ɫɨɯɪɚɧɟɧɧɵɟ ɩɨɤɚɡɚɧɢɹ ɩɪɢ ɩɨɜɬɨɪ-
ɧɨɦ ɜɤɥɸɱɟɧɢɢ ɩɚɦɹɬɢ ɩɨɤɚɡɚɧɢɣ, ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɩɨɫɥɟ ɫɚɦɨɬɟɫɬɢɪɨ-
ɜɚɧɢɹ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

– ɉɚɦɹɬɶ ɩɨɤɚɡɚɧɢɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɡɚɩɭɫɤɚɦɢ, ɨɞɢɧɨɱ-
ɧɵɦɢ ɡɚɩɭɫɤɚɦɢ, ɜɧɟɲɧɢɦɢ ɡɚɩɭɫɤɚɦɢ ɢ ɭɞɟɪɠɚɧɢɟɦ ɩɨɤɚɡɚɧɢɣ. ȿɫɥɢ ɧɚɫɬɪɨ-
ɢɬɶ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟɧɢɟ ɦɧɨɝɢɯ ɩɨɤɚɡɚɧɢɣ ɧɚ ɤɚɠɞɵɣ ɡɚɩɭɫɤ, ɬɨ ɩɪɢ ɤɚɠɞɨɦ 
ɩɨɫɬɭɩɥɟɧɢɢ ɡɚɩɭɫɤɚ ɜ ɩɚɦɹɬɢ ɛɭɞɟɬ ɫɨɯɪɚɧɹɬɶɫɹ ɧɚɫɬɪɨɟɧɧɨɟ ɱɢɫɥɨ ɩɨɤɚɡɚɧɢɣ.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ ɫɨɯɪɚɧɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɜ ɩɚɦɹɬɢ, 
ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ 1: RDGS STORE (ɋɈɏɊȺɇȿɇɂȿ ɉɈɄȺɁȺɇɂɃ) ɜ ɦɟɧɸ 
SYStem (ɋɂɋɌȿɆȺ). ɇɚ ɞɢɫɩɥɟɟ ɡɚɝɨɪɢɬɫɹ ɢɧɞɢɤɚɬɨɪ «Mem» (ɉɚɦɹɬɶ).

Ⱦɥɹ ɜɵɡɨɜɚ ɫɨɯɪɚɧɟɧɧɵɯ ɩɨɤɚɡɚɧɢɣ ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ 2: SAVED RDGS 

(ɋɈɏɊȺɇȿɇɇɕȿ ɉɈɄȺɁȺɇɂə) ɦɟɧɸ SYStem (ɋɂɋɌȿɆȺ). ɇɚɠɦɢɬɟ  

 (ȼɨɡɜɪɚɬ ɦɟɧɸ) ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɚɦɹɬɢ ɩɨɤɚɡɚɧɢɣ, ɱɬɨɛɵ ɛɵɫɬɪɨ ɩɟɪɟ-

ɣɬɢ ɤ ɤɨɦɚɧɞɟ «Saved Readings» (ɋɨɯɪɚɧɟɧɧɵɟ ɩɨɤɚɡɚɧɢɹ).

ɉɚɦɹɬɶ ɩɨɤɚɡɚɧɢɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɤɥɸɱɚɟɬɫɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɤ ɭɪɨɜɧɸ ɩɚɪɚɦɟ-
ɬɪɨɜ ɜ ɦɟɧɸ ɞɥɹ ɜɵɡɨɜɚ ɫɨɯɪɚɧɟɧɧɵɯ ɩɨɤɚɡɚɧɢɣ.

– ɍɩɪɚɜɥɟɧɢɟ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ: Ʉɨɦɚɧɞɚ INITiate ɢɫɩɨɥɶɡɭɟɬ ɩɚɦɹɬɶ 
ɩɨɤɚɡɚɧɢɣ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɩɨɤɚɡɚɧɢɣ ɧɚ ɜɪɟɦɹ, ɩɪɟɠɞɟ ɱɟɦ ɨɧɢ ɛɭɞɭɬ ɡɚɩɪɨ-
ɲɟɧɵ ɤɨɦɚɧɞɨɣ FETCh?. Ɉɩɪɟɞɟɥɢɬɶ ɱɢɫɥɨ ɫɨɯɪɚɧɟɧɧɵɯ ɜ ɩɚɦɹɬɢ ɩɨɤɚɡɚɧɢɣ 
ɦɨɠɧɨ, ɨɬɩɪɚɜɢɜ ɤɨɦɚɧɞɭ DATA:POINts? ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.
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ɋɨɫɬɨɹɧɢɹ ɨɲɢɛɨɤ

Ɂɚɝɨɪɟɜɲɢɣɫɹ ɧɚ ɞɢɫɩɥɟɟ ɢɧɞɢɤɚɬɨɪ «ERROR» (ɈɒɂȻɄȺ) ɫɨɨɛɳɚɟɬ ɨɛ ɨɛɧɚɪɭɠɟ-
ɧɢɢ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɨɲɢɛɨɤ ɫɢɧɬɚɤɫɢɫɚ ɤɨɦɚɧɞ ɢɥɢ ɚɩɩɚɪɚɬɧɵɯ ɨɲɢɛɨɤ. 
ȼ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ ɩɪɢɛɨɪɚ ɫɨɯɪɚɧɹɸɬɫɹ ɞɚɧɧɵɟ ɨ ɩɨɫɥɟɞɧɢɯ ɨɲɢɛɤɚɯ (ɞɨ 20 ɨɲɢ-
ɛɨɤ).    .   5 «   ».

– Ɉɲɢɛɤɢ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ FIFO («ɩɟɪɜɵɦ ɩɪɢɲɟɥ, ɩɟɪɜɵɦ ɭɲɟɥ»). ɉɟɪ-
ɜɵɦɢ ɜɨɡɜɪɚɳɚɸɬɫɹ ɞɚɧɧɵɟ ɨɛ ɨɲɢɛɤɟ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɩɟɪɜɨɣ ɫɨɯɪɚɧɟɧɚ 
ɜ ɩɚɦɹɬɢ. ɉɨɫɥɟ ɩɪɨɱɬɟɧɢɹ ɜɫɟɯ ɨɲɢɛɨɤ ɢɡ ɨɱɟɪɟɞɢ ɢɧɞɢɤɚɬɨɪ ERROR 
(ɈɒɂȻɄȺ) ɝɚɫɧɟɬ. ɉɪɢ ɤɚɠɞɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɨɲɢɛɤɢ ɩɪɢɛɨɪ ɩɨɞɚɟɬ ɡɜɭɤɨɜɨɣ 
ɫɢɝɧɚɥ.

– ȿɫɥɢ ɩɪɨɢɡɨɲɥɨ ɛɨɥɟɟ 20 ɨɲɢɛɨɤ, ɬɨ ɩɨɫɥɟɞɧɹɹ ɫɨɯɪɚɧɟɧɧɚɹ ɜ ɨɱɟɪɟɞɢ ɨɲɢɛɤɚ 
(ɫɚɦɚɹ ɧɟɞɚɜɧɹɹ) ɡɚɦɟɧɹɟɬɫɹ ɧɚ ɨɲɢɛɤɭ –350 «Queue Overflow» (ɉɟɪɟɩɨɥɧɟɧɢɟ 
ɨɱɟɪɟɞɢ). ɉɨɫɥɟ ɷɬɨɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɲɢɛɤɢ ɫɨɯɪɚɧɹɬɶɫɹ ɧɟ ɛɭɞɭɬ, ɩɨɤɚ 
ɜɵ ɧɟ ɢɡɜɥɟɱɟɬɟ ɨɲɢɛɤɢ ɢɡ ɨɱɟɪɟɞɢ. ȿɫɥɢ ɨɲɢɛɨɤ ɧɟ ɩɪɨɢɫɯɨɞɢɥɨ, ɬɨ ɩɪɢ ɱɬɟ-
ɧɢɢ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ ɩɪɢɛɨɪ ɜɨɡɜɪɚɳɚɟɬ ɫɨɨɛɳɟɧɢɟ +0, «No error»
(ɇɟɬ ɨɲɢɛɨɤ).

– Ɉɱɟɪɟɞɶ ɨɲɢɛɨɤ ɨɱɢɳɚɟɬɫɹ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *CLS (clear status — ɨɱɢɫɬɤɚ ɫɨɫɬɨɹɧɢɹ).

– ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ: ɞɥɹ ɫɱɢɬɵɜɚɧɢɹ ɨɲɢɛɨɤ ɢɫɩɨɥɶ-
ɡɭɣɬɟ ɤɨɦɚɧɞɭ 3: ERROR (ɈɒɂȻɄȺ) ɜ ɦɟɧɸ SYStem (ɋɂɋɌȿɆȺ).

ȿɫɥɢ ɢɧɞɢɤɚɬɨɪ ERROR (ɈɒɂȻɄȺ) ɝɨɪɢɬ, ɧɚɠɦɢɬɟ   (ȼɨɡɜɪɚɬ ɦɟɧɸ), 

ɱɬɨɛɵ ɩɪɨɱɟɫɬɶ ɫɨɯɪɚɧɟɧɧɵɟ ɜ ɨɱɟɪɟɞɢ ɨɩɢɫɚɧɢɹ ɨɲɢɛɨɤ. Ɉɲɢɛɤɢ ɩɟɪɟɱɢɫɥɹ-
ɸɬɫɹ  ɧɚ ɭɪɨɜɧɟ ɩɚɪɚɦɟɬɪɨɜ. Ɉɱɟɪɟɞɶ ɨɲɢɛɨɤ ɨɱɢɳɚɟɬɫɹ, ɤɨɝɞɚ 
ɩɨɫɥɟ ɩɟɪɟɯɨɞɚ ɧɚ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ ɜɵ ɜɵɤɥɸɱɚɟɬɟ ɦɟɧɸ.

– Ɋɚɛɨɬɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ: ɞɥɹ ɩɪɨɱɬɟɧɢɹ ɨɲɢɛɨɤ ɢɫɩɨɥɶɡɭɣɬɟ
ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ.

SYSTem:ERRor?

ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɣ ɮɨɪɦɚɬ (ɞɥɢɧɚ ɫɬɪɨɤɢ ɨɲɢɛɤɢ ɦɨɠɟɬ 
ɫɨɫɬɚɜɥɹɬɶ ɞɨ 80 ɫɢɦɜɨɥɨɜ).

–113, "Undefined header"
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ɋɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ

ɋɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ   ɩɪɨɢɫɯɨɞɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɦɭɥɶ-
ɬɢɦɟɬɪɚ. ɗɬɨ ɨɝɪɚɧɢɱɟɧɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɨɞɬɜɟɪɠɞɚɟɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢɡɦɟ-
ɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ. ɉɪɢ ɞɚɧɧɨɦ ɬɟɫɬɢɪɨɜɚɧɢɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɢɫɱɟɪɩɵɜɚɸɳɟ 
ɩɨɥɧɵɣ ɧɚɛɨɪ ɬɟɫɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɩɨɥɧɨɝɨ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ
ɨɩɢɫɵɜɚɟɬɫɹ ɧɢɠɟ.

 ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɬ ɪɹɞ ɬɟɫɬɨɜ ɢ ɡɚɧɢɦɚɟɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 
15 ɫɟɤɭɧɞ. ȿɫɥɢ ɜɫɟ ɬɟɫɬɵ ɛɭɞɭɬ ɩɪɨɣɞɟɧɵ ɭɫɩɟɲɧɨ, ɦɨɠɧɨ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ 
ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɪɢɛɨɪ ɪɚɛɨɬɨɫɩɨɫɨɛɟɧ.

– Ɋɟɡɭɥɶɬɚɬɵ ɩɨɥɧɨɝɨ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɫɨɯɪɚɧɹɸɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ 
ɩɨɤɚɡɚɧɢɣ ( .   64). ɉɚɦɹɬɶ ɨɱɢɳɚɟɬɫɹ, ɩɨɫɤɨɥɶɤɭ ɟɟ ɡɚɧɢɦɚɸɬ 
ɞɚɧɧɵɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ. Ɂɚ ɢɫɤɥɸɱɟɧɢɟɦ ɨɱɢɫɬɤɢ ɩɚɦɹɬɢ, ɩɨɥɧɨɟ -

   ɫɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ.

– ȿɫɥɢ ɩɨɥɧɨɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɛɭɞɟɬ ɩɪɨɣɞɟɧɨ ɭɫɩɟɲɧɨ, ɧɚ ɢɧɞɢɤɚɬɨɪɟ ɩɟɪɟɞ-
ɧɟɣ ɩɚɧɟɥɢ ɩɨɹɜɢɬɫɹ ɧɚɞɩɢɫɶ «PASS» (ɉɊɈɃȾȿɇɈ). ȿɫɥɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ 
ɧɟ ɛɭɞɟɬ ɩɪɨɣɞɟɧɨ, ɩɨɹɜɢɬɫɹ ɧɚɞɩɢɫɶ «FAIL» (ɋȻɈɃ), ɢ ɡɚɝɨɪɢɬɫɹ ɢɧɞɢɤɚɬɨɪ 
ERROR (ɈɒɂȻɄȺ). ɋɜɟɞɟɧɢɹ ɨ ɜɨɡɜɪɚɬɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɜ Keysight 
ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɦ. ɜ    34420A.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: Ɇɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɧɟɤɨɬɨɪɵɟ ɩɪɨɜɟɪɤɢ 
ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ, ɢɥɢ ɠɟ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɜɫɟ ɩɪɨɜɟɪɤɢ ɫɪɚɡɭ. ɉɟɪɟɯɨɞɢɬɟ 
ɦɟɠɞɭ ɩɚɪɚɦɟɬɪɚɦɢ ɜ ɤɨɦɚɧɞɟ 4: TEST (ȾɂȺȽɇɈɋɌɂɄȺ) ɦɟɧɸ SYStem 
(ɋɂɋɌȿɆȺ).

Ɍɚɤɠɟ ɩɨɥɧɨɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɦɨɠɧɨ ɡɚɩɭɫɬɢɬɶ ɫɥɟɞɭɸ-

ɳɢɦ ɨɛɪɚɡɨɦ: ɧɚɠɦɢɬɟ ɢ ɭɞɟɪɠɢɜɚɣɬɟ ɧɚɠɚɬɨɣ ɤɧɨɩɤɭ  ɜɨ ɜɪɟɦɹ ɜɤɥɸɱɟ-

ɧɢɹ ɩɪɢɛɨɪɚ ɫ ɩɨɦɨɳɶɸ ɜɵɤɥɸɱɚɬɟɥɹ ɩɢɬɚɧɢɹ;   

    5 . ɋɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɧɚɱɧɟɬɫɹ, ɤɨɝɞɚ ɜɵ ɨɬɩɭ-
ɫɬɢɬɟ ɤɧɨɩɤɭ.

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ 
ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɢ ɜɨɡɜɪɚɬɢɬɶ ɪɟɡɭɥɶɬɚɬɵ:

*TST?

 «0»    
 «1»  .
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ɍɩɪɚɜɥɟɧɢɟ ɞɢɫɩɥɟɟɦ

ɑɬɨɛɵ ɭɫɤɨɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɥɢɛɨ ɢɡ ɫɨɨɛɪɚɠɟɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɨɠɟɬ 
ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɨɬɤɥɸɱɢɬɶ ɞɢɫɩɥɟɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ɂɫɩɨɥɶɡɭɹ ɭɞɚɥɟɧɧɵɣ 
ɢɧɬɟɪɮɟɣɫ, ɬɚɤɠɟ ɦɨɠɧɨ ɜɵɜɨɞɢɬɶ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 11-ɫɢɦɜɨɥɶɧɨɟ ɫɨɨɛɳɟɧɢɟ. 

     .   56.

– Ʉɨɝɞɚ ɞɢɫɩɥɟɣ ɜɵɤɥɸɱɟɧ, ɩɨɤɚɡɚɧɢɹ ɧɟ ɜɵɜɨɞɹɬɫɹ ɧɚ ɞɢɫɩɥɟɟ, ɬɚɤɠɟ ɧɟ ɪɚɛɨ-
ɬɚɸɬ ɜɫɟ ɢɧɞɢɤɚɬɨɪɵ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ «ERROR» (Ɉɲɢɛɤɚ) ɢ «Shift» (Ⱥɤɬɢɜɧɵ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɮɭɧɤɰɢɢ ɤɧɨɩɨɤ). ȼɨ ɜɫɟɯ ɞɪɭɝɢɯ ɚɫɩɟɤɬɚɯ ɪɚɛɨɬɚ ɫ ɩɪɢɛɨɪɨɦ 
ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ ɞɢɫɩɥɟɟ ɧɟ ɦɟɧɹɟɬɫɹ.

– ɋɨɫɬɨɹɧɢɟ ɜɤɥɸɱɟɧɢɹ ɞɢɫɩɥɟɹ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ; 
ɞɢɫɩɥɟɣ ɜɤɥɸɱɚɟɬɫɹ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧ-
ɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

– ɇɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɜɵɜɨɞɢɬɶ ɫɨɨɛɳɟɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ 
ɨɬɩɪɚɜɤɢ ɤɨɦɚɧɞɵ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. ɉɪɢɛɨɪ ɜɵɜɨɞɢɬ ɧɚ ɩɟɪɟɞɧɟɣ 
ɩɚɧɟɥɢ ɞɨ 11 ɫɢɦɜɨɥɨɜ ɫɨɨɛɳɟɧɢɹ ɜɤɥɸɱɢɬɟɥɶɧɨ; ɛɨɥɟɟ ɞɥɢɧɧɵɟ ɫɨɨɛɳɟɧɢɹ 
ɭɫɟɤɚɸɬɫɹ. Ɂɚɩɹɬɵɟ, ɬɨɱɤɢ ɢ ɬɨɱɤɢ ɫ ɡɚɩɹɬɨɣ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɞɢɫɩɥɟɟ ɜ ɬɨɦ 
ɠɟ ɡɧɚɤɨɦɟɫɬɟ, ɱɬɨ ɢ ɩɪɟɞɲɟɫɬɜɭɸɳɢɣ ɢɦ ɫɢɦɜɨɥ, ɢ  ɫɱɢɬɚɸɬɫɹ ɨɬɞɟɥɶɧɵɦɢ 
ɫɢɦɜɨɥɚɦɢ. ȼɨ ɜɪɟɦɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɨɨɛɳɟɧɢɹ ɜɵɜɨɞɚ ɩɨɤɚɡɚɧɢɣ ɧɚ ɞɢɫɩɥɟɣ 
ɧɟ ɩɪɨɢɫɯɨɞɢɬ.

– Ɉɬɩɪɚɜɤɚ ɫɨɨɛɳɟɧɢɹ ɧɚ ɞɢɫɩɥɟɣ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɢɦɟɟɬ ɩɪɢɨɪɢɬɟɬ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɨɫɬɨɹɧɢɹ ɜɤɥɸɱɟɧɢɹ ɞɢɫɩɥɟɹ; ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɧɚ ɞɢɫɩɥɟɣ 
ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɫɨɨɛɳɟɧɢɟ, ɞɚɠɟ ɟɫɥɢ ɞɢɫɩɥɟɣ ɨɬɤɥɸɱɟɧ.

– ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ: ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɨɫɬɨɹɧɢɹ ɜɤɥɸɱɟ-
ɧɢɹ ɞɢɫɩɥɟɹ ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ 5: DISPLAY (ȾɂɋɉɅȿɃ) ɜ ɦɟɧɸ SYStem 
(ɋɂɋɌȿɆȺ).

ɉɪɢ ɪɚɛɨɬɟ ɫ ɦɟɧɸ ɞɢɫɩɥɟɣ ɜɫɟɝɞɚ ɜɤɥɸɱɚɟɬɫɹ; ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɞɚɠɟ ɩɪɢ 
ɜɵɤɥɸɱɟɧɧɨɦ ɞɢɫɩɥɟɟ ɪɚɛɨɬɚ ɫ ɦɟɧɸ ɨɫɬɚɟɬɫɹ ɜɨɡɦɨɠɧɨɣ.

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɞɢɫɩɥɟɟɦ ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɢɟ 
ɤɨɦɚɧɞɵ.

DISPlay {OFF|ON} ɨɬɤɥɸɱɟɧɢɟ/ɜɤɥɸɱɟɧɢɟ ɞɢɫɩɥɟɹ

DISPlay:TEXT <ɫɬɪɨɤɚ ɜ ɤɚɜɵɱɤɚɯ> ɨɬɨɛɪɚɠɟɧɢɟ ɡɚɤɥɸɱɟɧɧɨɣ ɜ ɤɚɜɵɱɤɢ
ɫɬɪɨɤɢ

DISPlay:TEXT:CLEar ɨɱɢɫɬɤɚ ɫɨɨɛɳɟɧɢɹ ɧɚ ɷɤɪɚɧɟ

ɋɥɟɞɭɸɳɚɹ ɢɧɫɬɪɭɤɰɢɹ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ ɨɬɨɛɪɚɡɢɬɶ ɫɨɨɛɳɟɧɢɟ ɧɚ ɩɟɪɟɞɧɟɣ 
ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ ɫ ɤɨɧɬɪɨɥɥɟɪɚ Hewlett-Packard.

OUTPUT 722; "DISP:TEXT ’HELLO’"



Ɏɭɧɤɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ 3

ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 109

Ɋɚɡɞɟɥɢɬɟɥɢ ɪɚɡɪɹɞɨɜ

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɦɨɠɟɬ ɜɵɜɨɞɢɬɶ ɩɨɤɚɡɚɧɢɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɤɚɤ ɫ ɪɚɡ-
ɞɟɥɢɬɟɥɹɦɢ-ɡɚɩɹɬɵɦɢ, ɬɚɤ ɢ ɛɟɡ ɧɢɯ.       
  . . «   1»   47.

– Ɏɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ ɢ  ɢɡɦɟɧɹ-
ɟɬɫɹ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪ-
ɮɟɣɫɭ. ɉɪɢ ɨɬɝɪɭɡɤɟ ɩɪɢɛɨɪɚ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɞɟɥɢɬɟɥɢ-ɡɚɩɹɬɵɟ ɧɚ ɧɟɦ 
ɜɤɥɸɱɟɧɵ.

– ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ: ɱɬɨɛɵ ɩɟɪɟɤɥɸɱɢɬɶ ɨɬɨɛɪɚɠɟɧɢɟ 
ɡɚɩɹɬɵɯ-ɪɚɡɞɟɥɢɬɟɥɟɣ, ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ 
9: COMMA (ɊȺɁȾȿɅɂɌȿɅɖ) ɜ ɦɟɧɸ SYStem (ɋɂɋɌȿɆȺ).

Ɂɚɩɪɨɫ ɜɟɪɫɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ

ȼ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɩɪɢɛɨɪɟ ɭɫɬɚɧɨɜɥɟɧɨ ɬɪɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ, ɤɨɬɨɪɵɟ ɭɩɪɚɜɥɹɸɬ 
ɪɚɡɥɢɱɧɵɦɢ ɜɧɭɬɪɟɧɧɢɦɢ ɫɢɫɬɟɦɚɦɢ ɩɪɢɛɨɪɚ. Ɇɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɧɚ ɩɪɢɛɨɪɟ 
ɡɚɩɪɨɫ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɜɟɪɫɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɤɚɠɞɨɦ 
ɢɡ ɷɬɢɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ.

– ɉɪɢɛɨɪ ɜɨɡɜɪɚɬɢɬ ɬɪɢ ɱɢɫɥɚ. ɉɟɪɜɨɟ ɱɢɫɥɨ — ɷɬɨ ɜɟɪɫɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ ɩɪɨ-
ɰɟɫɫɨɪɚ ɢɡɦɟɪɟɧɢɣ; ɜɬɨɪɨɟ — ɜɟɪɫɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ ɩɪɨɰɟɫɫɨɪɚ ɜɜɨɞɚ/
ɜɵɜɨɞɚ; ɬɪɟɬɶɟ — ɜɟɪɫɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ ɩɪɨɰɟɫɫɨɪɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

– ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ: ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɪɫɢɣ ɢɫɩɨɥɶɡɭɣɬɟ 
ɤɨɦɚɧɞɭ 11: REVISION (ȼȿɊɋɂə) ɜ ɦɟɧɸ SYStem (ɋɂɋɌȿɆȺ).

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɞɥɹ ɫɱɢɬɵɜɚɧɢɹ ɜɟɪɫɢɢ ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɭɸ 
ɤɨɦɚɧɞɭ.

*IDN? ɜɨɡɜɪɚɳɚɟɬ “KEYSIGHT TECHNOLOGIES,34420A,0,X.X-X.X-X.X”

Ɉɛɹɡɚɬɟɥɶɧɨ ɜɵɞɟɥɢɬɟ ɞɥɹ ɩɪɢɟɦɚ ɨɬɜɟɬɚ ɫɬɪɨɤɨɜɭɸ ɩɟɪɟɦɟɧɧɭɸ ɞɥɢɧɨɣ 
ɧɟ ɦɟɧɟɟ 40 ɫɢɦɜɨɥɨɜ.

-0.824,153 V -0,824153 V

ɋ ɪɚɡɞɟɥɢɬɟɥɹɦɢ-ɡɚɩɹɬɵɦɢ
(ɡɚɜɨɞɫɤɚɹ ɧɚɫɬɪɨɣɤɚ)

Ȼɟɡ ɪɚɡɞɟɥɢɬɟɥɟɣ-ɡɚɩɹɬɵɯ

X.X-X.X-X.X
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110 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

ȼɟɪɫɢɹ ɹɡɵɤɚ SCPI

ɉɪɢɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɚɜɢɥɚɦ ɢ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɤɭɳɟɣ ɜɟɪɫɢɢ ɹɡɵɤɚ SCPI 
(Standard Commands for Programmable Instruments). Ɉɩɪɟɞɟɥɢɬɶ ɜɟɪɫɢɸ SCPI,
ɤɨɬɨɪɭɸ ɪɟɚɥɢɡɭɟɬ ɩɪɢɛɨɪ, ɦɨɠɧɨ ɩɨɫɪɟɞɫɬɜɨɦ ɨɬɩɪɚɜɤɢ ɤɨɦɚɧɞɵ ɩɨ ɭɞɚɥɟɧɧɨɦɭ 
ɢɧɬɟɪɮɟɣɫɭ.

  SCPI    .

– ɋɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ ɜɨɡɜɪɚɳɚɟɬ ɜɟɪɫɢɸ SCPI.

SYSTem:VERSion?

   «YYYY.V»,   «Y»   -
,  «V»       ( , 1994.0).
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Ʉɥɟɦɦɚ «ȼɨɥɶɬɦɟɬɪ ɨɬɪɚɛɨɬɚɥ»

Ʉɥɟɦɦɚ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ VM Comp (ɜɨɥɶɬɦɟɬɪ ɨɬɪɚɛɨɬɚɥ) ɜɵɞɚɟɬ ɢɦɩɭɥɶɫ 
ɫ ɢɧɜɟɪɫɧɨɣ ɥɨɝɢɤɨɣ (ɟɞɢɧɢɰɚ — ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ) ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɤɚɠɞɨɝɨ ɢɡɦɟ-
ɪɟɧɢɹ. Ʉɨɧɬɚɤɬɵ «ȼɨɥɶɬɦɟɬɪ ɨɬɪɚɛɨɬɚɥ» ɢ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ (ɫɦ. ɧɢɠɟ) ɪɟɚɥɢɡɭɸɬ 
ɫɬɚɧɞɚɪɬɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɝɨ ɤɜɢɬɢɪɨɜɚɧɢɹ ɦɟɠɞɭ ɢɡɦɟɪɢɬɟɥɶ-
ɧɵɦɢ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ.
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112 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

Ʉɥɟɦɦɚ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ
Ⱦɥɹ ɚɤɬɢɜɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɩɨ ɡɚɩɭɫɤɭ ɦɨɠɧɨ ɩɨɞɚɬɶ ɢɦɩɭɥɶɫ 
ɫ ɢɧɜɟɪɫɧɨɣ ɥɨɝɢɤɨɣ ɧɚ ɤɥɟɦɦɭ Ext Trig (ɜɧɟɲɧɢɣ ɡɚɩɭɫɤ) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. 
Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɨɣ ɤɥɟɦɦɵ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɫɥɟɞɭɟɬ 
ɜɵɛɪɚɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɨɜ (TRIGger:SOURce EXTernal).



Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɧɟɲɧɢɯ ɡɚɩɭɫɤɨɜ ɧɚ ɜɯɨɞɟ Ext Trig ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨ-
ɫɬɭɸ ɫɯɟɦɭ ɫ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ, ɩɨɤɚɡɚɧɧɭɸ ɧɢɠɟ.
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ȼɵɯɨɞ ɧɚ ɫɚɦɨɩɢɫɟɰ (ɚɧɚɥɨɝɨɜɵɣ ɜɵɯɨɞ)

Ɋɚɡɴɟɦ ɚɧɚɥɨɝɨɜɨɝɨ ɜɵɯɨɞɚ ɧɚ ɫɚɦɨɩɢɫɟɰ Chart Output (Analog Output) ɧɚ ɡɚɞɧɟɣ 
ɩɚɧɟɥɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɥɟɧɬɨɱɧɨɝɨ ɫɚɦɨɩɢɫɰɚ ɢɥɢ ɩɨɞɨɛ-
ɧɨɝɨ ɩɪɢɛɨɪɚ. ɇɚ ɪɚɡɴɟɦ ɩɨɞɚɟɬɫɹ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɢɡɦɟ-
ɪɟɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ.

– Ⱦɢɚɩɚɡɨɧ ɜɵɯɨɞɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ ɨɬ –3,00 ȼ ɞɨ +3,00 ȼ.

– Ʉɨɝɞɚ ɜɵɯɨɞ ɧɚ ɫɚɦɨɩɢɫɟɰ ɨɬɤɥɸɱɟɧ (Off), ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɥɟɦɦɟ ɪɚɜɧɨ 0 ȼ.

– ȼɵɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɪɚɜɟɧ 1 kΩ.

– ȼɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɡɚɜɢɫɢɬ ɨɬ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭ-
ɸɳɟɣ ɮɨɪɦɭɥɟ:

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ  ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɟɡɭɥɶɬɚɬ ɫ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ 
ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ, ɮɢɥɶɬɪɚɰɢɟɣ, ɤɨɪɪɟɤɰɢɟɣ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɥɸɛɵɦɢ ɩɪɢɦɟɧɟɧɧɵɦɢ ɤ ɩɨɤɚɡɚɧɢɹɦ ɢɡɦɟɪɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ
ɨɩɟɪɚɰɢɹɦɢ.

– ɋɨɫɬɨɹɧɢɟ ɜɵɯɨɞɚ ɫɚɦɨɩɢɫɰɚ (ɜɤɥɸɱɚɹ ɡɧɚɱɟɧɢɹ ɟɝɨ ɞɢɚɩɚɡɨɧɚ ɢ ɧɭɥɹ) ɫɨɯɪɚ-
ɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ.

– ȼɟɥɢɱɢɧɚ  ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɣ.

– ȼɵɯɨɞ ɧɚ ɫɚɦɨɩɢɫɟɰ ɩɨɞɞɟɪɠɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɲɤɚɥɵ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɬɟɪɢ ɞɚɧɧɵɯ — .   115.

ɉɪɢɦɟɪɵ:

     .   50.

1 Ⱦɥɹ ɬɚɤɨɣ ɧɚɫɬɪɨɣɤɢ ɞɢɚɩɚɡɨɧɚ ɫɚɦɨɩɢɫɰɚ, ɱɬɨɛɵ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ±1 ɦȼ 
ɩɪɟɜɪɚɳɚɥɫɹ ɜ ɧɚɩɪɹɠɟɧɢɟ ±1,0 ɜɨɥɶɬ ɧɚ ɜɵɯɨɞɟ ɧɚ ɫɚɦɨɩɢɫɟɰ:



ȿɫɥɢ ɫɦɟɳɟɧɢɟ ɫɚɦɨɩɢɫɰɚ ɭɫɬɚɧɨɜɥɟɧɨ ɪɚɜɧɵɦ ɧɭɥɸ, ɬɨ ɡɧɚɱɟɧɢɟ ɦɨɠɟɬ ɫɱɢ-
ɬɚɬɶɫɹ , ɬɨɝɞɚ   =  * .

reading chart null– 
span

------------------------------------------------------- chart output voltage=

0,001 0,0– 
span

---------------------------------- 1,00=

span
0,001

1,00
--------------- 0,001= =
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2 Ⱦɥɹ ɬɚɤɨɣ ɧɚɫɬɪɨɣɤɢ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɚɦɨɩɢɫɰɚ, ɱɬɨɛɵ ɧɚɩɪɹɟɧɢɹ 
±3,0 ȼ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɞɢɚɩɚɡɨɧɭ ɜɯɨɞɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 5 °C ɞɨ 45 °C, 
ɚ ɫɪɟɞɢɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɥɚ 25 °C (ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °C ɧɚ ɜɵɯɨɞɟ 
ɫɚɦɨɩɢɫɰɚ ɛɵɥɨ ɧɚɩɪɹɠɟɧɢɟ 0 ȼ):


ɢ

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɜɤɥɸɱɢɬɟ ɜɵɯɨɞ ɧɚ ɫɚɦɨɩɢɫɟɰ ɫ ɩɨɦɨɳɶɸ 
ɤɨɦɚɧɞɵ 5: CHART OUT (ȼɕɏɈȾ ɋȺɆɈɉɂɋɐȺ) ɜ ɦɟɧɸ SYStem (ɋɂɋɌȿɆȺ).

ɍɫɬɚɧɨɜɢɬɟ ɞɢɚɩɚɡɨɧ ɫɚɦɨɩɢɫɰɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 6: CHART SPAN (ȾɂȺɉȺɁɈɇ 
ɋȺɆɈɉɂɋɐȺ) ɜ ɦɟɧɸ SYStem (ɋɂɋɌȿɆȺ).

ɍɫɬɚɧɨɜɢɬɟ ɫɦɟɳɟɧɢɟ ɜɵɯɨɞɚ ɫɚɦɨɩɢɫɰɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 7: CHART NULL 
(ɋɆȿɓȿɇɂȿ ɋȺɆɈɉɂɋɐȺ) ɜ ɦɟɧɸ SYStem (ɋɂɋɌȿɆȺ).

Ɍɚɤɠɟ ɦɨɠɧɨ ɧɚɠɚɬɶ   (ɋɦɟɳɟɧɢɟ ɫɚɦɨɩɢɫɰɚ), ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ 

ɧɭɥɟɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɫɚɦɨɩɢɫɰɚ ɞɥɹ ɨɬɨɛɪɚɠɚɟɦɨɝɨ ɜ ɬɟɤɭɳɢɣ 
ɦɨɦɟɧɬ ɩɨɤɚɡɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɜ ɪɟɝɢɫɬɪ Chart Offset (ɋɦɟɳɟɧɢɟ ɫɚɦɨɩɢɫɰɚ) 

ɩɨɦɟɳɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɧɭɥɹ. ɉɪɢ ɧɚɠɚɬɢɢ   (ȼɨɡɜɪɚɬ ɦɟɧɸ) ɜɵ ɜɟɪɧɟ-

ɬɟɫɶ ɤ ɤɨɦɚɧɞɟ 7: CHART NULL (ɋɆȿɓȿɇɂȿ ɋȺɆɈɉɂɋɐȺ), ɝɞɟ ɦɨɠɧɨ ɛɭɞɟɬ 
ɢɡɦɟɧɢɬɶ ɡɧɚɱɟɧɢɟ ɧɭɥɹ ɜɪɭɱɧɭɸ.

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜɵɯɨɞɚ ɫɚɦɨɩɢɫɰɚ ɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɜɵɯɨɞɚ ɫɚɦɨɩɢɫɰɚ ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ.

OUTPut {OFF|ON}
OUTPut:REFerence
     :OFFSet {<ɱɢɫɥɨ>|MIN|MAX}
     :OFFSet:NULL
     :SPAN {<ɱɢɫɥɨ>|MIN|MAX}
     :SPAN?
     :VALue {<ɱɢɫɥɨ>|MIN|MAX}
     :GAIN?

25 chart null– 
span

----------------------------------------- 0= chart null 25=

45 25– 
span

------------------------ 3,0= span
20

3,0
-------- 6,66= =

Shift Null 

Shift

ޔ
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Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɲɤɚɥɵ ɫɚɦɨɩɢɫɰɚ

ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɬɟɪɸ ɞɚɧɧɵɯ, ɲɤɚɥɚ ɜɵɯɨɞɚ ɧɚ ɫɚɦɨɩɢɫɟɰ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɩɪɢɜɟɥɢ ɛɵ ɤ ɜɵɯɨɞɭ ɫɢɝɧɚɥɚ 
ɡɚ ɩɪɟɞɟɥɵ ɝɪɚɧɢɰ ɞɢɚɩɚɡɨɧɚ (± 3 ȼ). ɗɬɚ ɮɭɧɤɰɢɹ ɨɫɨɛɟɧɧɨ ɩɨɥɟɡɧɚ ɩɪɢ ɪɚɛɨɬɟ 
ɫ ɥɟɧɬɨɱɧɵɦɢ ɫɚɦɨɩɢɫɰɚɦɢ.

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɲɤɚɥɵ ɦɨɠɟɬ ɩɨɡɜɨɥɢɬɶ ɭɜɟɥɢɱɢɬɶ ɪɚɡɪɟɲɚɸɳɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ ɞɢɚɝɪɚɦɦɵ ɫɚɦɨɩɢɫɰɚ, ɬɚɤ ɤɚɤ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɨɣ ɭɫɬɚɧɨɜɤɚ ɦɟɧɶ-
ɲɢɯ ɡɧɚɱɟɧɢɣ . ɑɟɦ ɦɟɧɶɲɟ ɢɫɩɨɥɶɡɭɟɦɨɟ ɡɧɚɱɟɧɢɟ , ɬɟɦ 
ɱɚɳɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɟɪɟɤɥɸɱɟɧɢɟ ɲɤɚɥɵ ɫɚɦɨɩɢɫɰɚ.

ɉɟɪɟɤɥɸɱɟɧɢɟ ɲɤɚɥɵ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɜɵɯɨɞɟ ɡɚ ɩɪɟɞɟɥɵ ɝɪɚɧɢɰ ɢɧɬɟɪɜɚɥɚ ɫɚɦɨ-
ɩɢɫɰɚ. ɉɪɢ ɷɬɨɦ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɚɦɨɩɢɫɰɚ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɩɪɨɬɢɜɨɩɨ-
ɥɨɠɧɵɣ ɤɪɚɣ ɲɤɚɥɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɥɟɧɬɚ ɫɚɦɨɩɢɫɰɚ ɜɵɝɥɹɞɢɬ ɬɚɤ, ɤɚɤ ɛɭɞɬɨ ɤɪɢɜɚɹ 
«ɩɟɪɟɩɪɵɝɧɭɥɚ» ɨɬ ɨɞɧɨɝɨ ɤɪɚɹ ɤ ɞɪɭɝɨɦɭ, ɮɚɤɬɢɱɟɫɤɢ ɫɞɜɢɝɚɹ ɡɧɚɱɟɧɢɹ ɞɢɚɩɚɡɨɧɚ 
ɢ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫɚɦɨɩɢɫɰɚ. ɉɨɞɫɱɢɬɚɜ ɱɢɫɥɨ ɬɚɤɢɯ ɫɞɜɢɝɨɜ ɢ ɭɱɢɬɵɜɚɹ 
ɢɯ ɧɚɩɪɚɜɥɟɧɢɟ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɮɚɤɬɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɧɵɟ ɡɧɚɱɟɧɢɹ.
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ɉɪɢɦɟɪ:

ȼɵɯɨɞ ɧɚ ɫɚɦɨɩɢɫɟɰ ɧɚɫɬɪɨɟɧ ɬɚɤ, ɱɬɨ ɧɚɩɪɹɠɟɧɢɹ ± 3 ȼ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɢɚɩɚɡɨɧɭ 
ɜɯɨɞɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 5 °C ɞɨ 45 °C, ɩɪɢɱɟɦ ɧɚɩɪɹɠɟɧɢɟ 0 ȼ ɞɨɫɬɢɝɚɟɬɫɹ
ɩɪɢ 25 °C,

 = 6,66 ɢ   = 25.

ȿɫɥɢ ɮɚɤɬɢɱɟɫɤɢ ɢɡɦɟɪɟɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɫɬɚɜɥɹɥɢ ɨɬ 20 °C ɞɨ 100 °C, ɥɟɧɬɚ 
ɫɚɦɨɩɢɫɰɚ ɦɨɠɟɬ ɜɵɝɥɹɞɟɬɶ ɩɨɞɨɛɧɨ ɩɨɤɚɡɚɧɧɨɣ ɧɢɠɟ. Ɇɨɠɧɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɮɚɤ-
ɬɢɱɟɫɤɢ ɢɡɦɟɪɟɧɧɵɟ ɜɟɥɢɱɢɧɵ, ɪɚɡɪɟɡɚɹ ɥɟɧɬɭ ɜ ɬɨɱɤɚɯ ɩɟɪɟɤɥɸɱɟɧɢɹ ɲɤɚɥɵ 
ɢ ɫɦɟɳɚɹ ɟɟ ɭɱɚɫɬɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ.
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ɇɚɫɬɪɨɣɤɚ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ
ɗɬɨɬ ɪɚɡɞɟɥ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɨ ɧɚɫɬɪɨɣɤɟ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. Ⱦɚɧɧɵɟ 
ɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɫɦ. ɜ Ɋɚɡɞɟɥɟ 4, «ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ» 
ɧɚɱɚɥɨ ɧɚ ɫɬɪɚɧɢɰɟ 131.

ȼɵɛɨɪ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɩɨɫɬɚɜɥɹɟɬɫɹ ɫ ɢɧɬɟɪɮɟɣɫɚɦɢ GPIB (IEEE-488) ɢ RS-232. 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧ ɬɨɥɶɤɨ ɨɞɢɧ ɢɧɬɟɪɮɟɣɫ. ɉɪɢ ɨɬɝɪɭɡɤɟ ɩɪɢɛɨɪɚ 
ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɧɟɦ ɜɵɛɢɪɚɟɬɫɹ ɢɧɬɟɪɮɟɣɫ GPIB.

        
.

– ȼɵɛɨɪ ɢɧɬɟɪɮɟɣɫɚ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ ɢ  ɢɡɦɟɧɹɟɬɫɹ 
ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

– ȼ ɫɥɭɱɚɟ ɜɵɛɨɪɚ ɢɧɬɟɪɮɟɣɫɚ GPIB ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɜɵɛɪɚɬɶ ɭɧɢɤɚɥɶɧɵɣ 
ɚɞɪɟɫ ɞɥɹ ɩɪɢɛɨɪɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɨɬɨɛɪɚɠɚ-
ɟɬɫɹ ɚɞɪɟɫ ɧɚ ɲɢɧɟ GPIB.

– ȼ ɫɥɭɱɚɟ ɜɵɛɨɪɚ ɢɧɬɟɪɮɟɣɫɚ RS-232 ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɜɵɛɪɚɬɶ ɫɤɨɪɨɫɬɶ ɩɟɪɟ-
ɞɚɱɢ ɞɚɧɧɵɯ ɢ ɧɚɫɬɪɨɣɤɭ ɛɢɬɚ ɱɟɬɧɨɫɬɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ 
ɩɪɢɛɨɪɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ «RS-232».

– ȿɫɥɢ ɜɵɛɪɚɬɶ ɢɧɬɟɪɮɟɣɫ RS-232, ɚ ɡɚɬɟɦ ɭɫɬɚɧɨɜɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɚɞɪɟɫɚ 
ɧɚ ɲɢɧɟ GPIB ɚɞɪɟɫ ɬɨɥɶɤɨ ɞɥɹ ɩɟɪɟɞɚɱɢ (31 – talk only), ɬɨ ɩɪɢɛɨɪ ɛɭɞɟɬ 

 ɩɨɤɚɡɚɧɢɹ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-232 ɩɪɢ ɪɚɛɨɬɟ ɜ ɥɨɤɚɥɶɧɨɦ ɪɟɠɢɦɟ.

– ɋɭɳɟɫɬɜɭɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɜɵɛɨɪɟ 
ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ( .  «   » 

  121). Ⱦɥɹ ɢɧɬɟɪɮɟɣɫɚ RS-232 ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɹɡɵɤ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ SCPI.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢɧɬɟɪɮɟɣɫɚ ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ 
2: INTERFACE (ɂɇɌȿɊɎȿɃɋ) ɦɟɧɸ I/O (ȼɜɨɞ/ɜɵɜɨɞ).
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Ⱥɞɪɟɫ GPIB

ɍ ɤɚɠɞɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɢɧɬɟɪɮɟɣɫɟ GPIB (IEEE-488) ɞɨɥɠɟɧ ɛɵɬɶ ɫɨɛɫɬɜɟɧɧɵɣ 
ɭɧɢɤɚɥɶɧɵɣ ɚɞɪɟɫ. Ⱦɥɹ ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɥɸɛɨɟ ɡɧɚɱɟɧɢɟ ɚɞɪɟɫɚ 
ɨɬ 0 ɞɨ 31. ɉɪɢ ɨɬɝɪɭɡɤɟ ɩɪɢɛɨɪɚ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧ ɚɞɪɟɫ «22». 
Ⱥɞɪɟɫ ɧɚ ɲɢɧɟ GPIB ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ.

  GPIB     .

– Ⱥɞɪɟɫ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ ɢ  ɢɡɦɟɧɹɟɬɫɹ ɩɨɫɥɟ ɨɬɤɥɸ-
ɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

– Ɇɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɚɞɪɟɫ «31», ɤɨɬɨɪɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɟɠɢɦɭ  . 
ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɦɨɠɟɬ ɜɵɞɚɜɚɬɶ ɩɨɤɚɡɚɧɢɹ ɧɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɨ ɧɚ ɩɪɢɧɬɟɪ, ɧɟ ɩɨɥɭɱɚɹ ɤɨɦɚɧɞ ɨɬ ɤɨɧɬɪɨɥɥɟɪɚ ɲɢɧɵ. Ⱥɞɪɟɫ 31  -

 ɞɨɩɭɫɬɢɦɵɦ ɚɞɪɟɫɨɦ ɜ ɫɥɭɱɚɟ ɪɚɛɨɬɵ ɫ ɦɭɥɶɬɢɦɟɬɪɨɦ ɩɨ ɢɧɬɟɪɮɟɣɫɭ 
GPIB ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ ɲɢɧɵ.

– ȿɫɥɢ ɜɵɛɪɚɬɶ ɢɧɬɟɪɮɟɣɫ RS-232, ɚ ɡɚɬɟɦ ɭɫɬɚɧɨɜɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɚɞɪɟɫɚ 
ɧɚ ɲɢɧɟ GPIB ɚɞɪɟɫ ɬɨɥɶɤɨ ɞɥɹ ɩɟɪɟɞɚɱɢ (31 – talk only), ɬɨ ɩɪɢɛɨɪ ɛɭɞɟɬ 

 ɩɨɤɚɡɚɧɢɹ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-232 ɩɪɢ ɪɚɛɨɬɟ ɜ ɥɨɤɚɥɶɧɨɦ ɪɟɠɢɦɟ.

– ɍ ɤɨɧɬɪɨɥɥɟɪɚ ɲɢɧɵ GPIB ɢɦɟɟɬɫɹ ɫɨɛɫɬɜɟɧɧɵɣ ɚɞɪɟɫ. ɇɟ ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ 
ɧɢ ɞɥɹ ɨɞɧɨɝɨ ɢɡ ɩɪɢɛɨɪɨɜ ɧɚ ɲɢɧɟ ɢɧɬɟɪɮɟɣɫɚ ɚɞɪɟɫ, ɫɨɜɩɚɞɚɸɳɢɣ ɫ ɚɞɪɟɫɨɦ 
ɤɨɧɬɪɨɥɥɟɪɚ ɲɢɧɵ. Ʉɨɧɬɪɨɥɥɟɪɵ Hewlett-Packard ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ 
ɚɞɪɟɫ «21».

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɚɞɪɟɫɚ ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ
1: GPIB ADDR (ȺȾɊȿɋ GPIB) ɦɟɧɸ I/O (ȼɜɨɞ/ɜɵɜɨɞ).

.  «   GPIB»   207.
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ȼɵɛɨɪ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ (RS-232)

Ⱦɥɹ ɪɚɛɨɬɵ ɢɧɬɟɪɮɟɣɫɚ RS-232 ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɨɞɧɭ ɢɡ ɲɟɫɬɢ ɫɤɨɪɨɫɬɟɣ ɩɟɪɟɞɚɱɢ 
ɞɚɧɧɵɯ. ɉɪɢ ɨɬɝɪɭɡɤɟ ɩɪɢɛɨɪɚ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧɚ ɫɤɨɪɨɫɬɶ 
9600 ɛɨɞ.

– ȼɵɛɟɪɢɬɟ ɨɞɧɨ ɢɡ ɫɥɟɞɭɸɳɢɯ ɡɧɚɱɟɧɢɣ: 300, 600, 1200, 2400, 4800 ɢɥɢ 9600 ɛɨɞ 
(ɡɚɜɨɞɫɤɚɹ ɧɚɫɬɪɨɣɤɚ).

– ȼɵɛɨɪ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ 
ɢ  ɢɡɦɟɧɹɟɬɫɹ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ 
ɢɧɬɟɪɮɟɣɫɭ.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 
ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ 3: BAUD RATE (ɋɄɈɊɈɋɌɖ ɉȿɊȿȾȺɑɂ) ɦɟɧɸ I/O (ȼɜɨɞ/
ɜɵɜɨɞ).

.  «    »   211.

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɣɬɟ 
ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ.

SYStem:COMMunicate:SERial:BAUD <ɫɤɨɪɨɫɬɶ>

         -
,      .
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ȼɵɛɨɪ ɛɢɬɚ ɱɟɬɧɨɫɬɢ (RS-232)

Ⱦɥɹ ɪɚɛɨɬɵ ɢɧɬɟɪɮɟɣɫɚ RS-232 ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɛɢɬɚ ɱɟɬɧɨɫɬɢ. ɉɪɢ ɨɬɝɪɭɡɤɟ 
ɩɪɢɛɨɪɚ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ 7 ɛɢɬɨɜ ɞɚɧɧɵɯ 
ɫ ɨɞɧɢɦ ɛɢɬɨɦ ɱɟɬɧɨɫɬɢ (ɱɟɬɧɵɦ).

– ȼɵɛɟɪɢɬɟ ɨɞɧɨ ɢɡ ɫɥɟɞɭɸɳɢɯ ɡɧɚɱɟɧɢɣ: «None» («ɇɟɬ» — 8 ɛɢɬɨɜ ɞɚɧɧɵɯ), 
«Even» («ɑɟɬɧɵɣ» — 7 ɛɢɬɨɜ ɞɚɧɧɵɯ) ɢɥɢ «Odd» («ɇɟɱɟɬɧɵɣ» — 7 ɛɢɬɨɜ
ɞɚɧɧɵɯ). ɍɫɬɚɧɨɜɤɚ ɪɟɠɢɦɚ ɱɟɬɧɨɫɬɢ ɤɨɫɜɟɧɧɨ ɡɚɞɚɟɬ ɱɢɫɥɨ ɛɢɬɨɜ ɞɚɧɧɵɯ.

– ȼɵɛɨɪ ɛɢɬɚ ɱɟɬɧɨɫɬɢ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ ɢ  ɢɡɦɟɧɹɟɬɫɹ 
ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɠɢɦɚ ɛɢɬɚ ɱɟɬɧɨɫɬɢ ɢɫɩɨɥɶ-
ɡɭɣɬɟ ɤɨɦɚɧɞɭ 4: PARITY (ɑȿɌɇɈɋɌɖ) ɦɟɧɸ I/O (ȼɜɨɞ/ɜɵɜɨɞ).
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– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɠɢɦɚ ɛɢɬɚ ɱɟɬɧɨɫɬɢ ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟ-
ɞɭɸɳɢɟ ɤɨɦɚɧɞɵ.

SYStem:COMMunicate:SERial:PARity {EVEN|ODD|NONE}

         , 
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ȼɵɛɨɪ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ

Ⱦɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɪɢɛɨɪɚ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɦɨɠɧɨ 
ɜɵɛɪɚɬɶ ɨɞɢɧ ɢɡ ɞɜɭɯ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɉɪɢ ɨɬɝɪɭɡɤɟ ɩɪɢɛɨɪɚ ɫ ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ ɧɚ ɧɟɦ ɜɵɛɢɪɚɟɬɫɹ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ SCPI.

– ȼɵɛɟɪɢɬɟ ɨɞɧɨ ɢɡ ɫɥɟɞɭɸɳɢɯ ɡɧɚɱɟɧɢɣ: SCPI ɢɥɢ 181 (Keithley).

– ȼɵɛɨɪ ɹɡɵɤɚ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ ɢ  ɢɡɦɟɧɹɟɬɫɹ ɩɨɫɥɟ 
ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

– ɋɭɳɟɫɬɜɭɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɜɵɛɨɪɟ 
ɹɡɵɤɚ ɢɧɬɟɪɮɟɣɫɚ ( .  «   » 

  117). əɡɵɤ Keithley 181  ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɢɧɬɟɪ-
ɮɟɣɫɭ RS-232.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶ-
ɡɭɣɬɟ ɤɨɦɚɧɞɭ 5: LANGUAGE (əɁɕɄ) ɦɟɧɸ I/O (ȼɜɨɞ/ɜɵɜɨɞ).

.  «   »   215.

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɹɡɵɤɚ ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɭɸ 
ɤɨɦɚɧɞɭ.

SYStem:LANGuage <ɹɡɵɤ>
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122 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɬɟɪɦɢɧɚɥɭ ɢɥɢ ɩɪɢɧɬɟɪɭ (RS-232)

ɇɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ ɪɚɫɩɨɥɨɠɟɧ 9-ɤɨɧɬɚɤɬɧɵɣ ɪɚɡɴɟɦ RS-232 (DB-9, ɲɬɟ-
ɤɟɪ). ɉɪɢɛɨɪ ɦɨɠɧɨ ɩɨɞɤɥɸɱɢɬɶ ɤ ɥɸɛɨɦɭ ɬɟɪɦɢɧɚɥɭ ɢɥɢ ɩɪɢɧɬɟɪɭ ɫ ɧɚɞɥɟɠɚɳɢɦ 
ɨɛɪɚɡɨɦ ɧɚɫɬɪɨɟɧɧɵɦ ɪɚɡɴɟɦɨɦ DTE (DB-25). Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɞɤɥɸɱɟɧɢɣ 
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɵɣ ɤɚɛɟɥɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢ  

 34399A.      
  193.

ȿɫɥɢ ɢɧɬɟɪɮɟɣɫ RS-232 ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɩɪɢɧɬɟɪɭ, ɦɨɠɟɬ ɩɨɧɚɞɨ-
ɛɢɬɶɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɠɢɦ ɬɨɥɶɤɨ ɩɟɪɟɞɚɱɢ (Talk Only). ɗɬɨɬ ɪɟɠɢɦ ɜɤɥɸɱɚɟɬɫɹ 
ɩɨɫɪɟɞɫɬɜɨɦ ɭɫɬɚɧɨɜɤɢ ɚɞɪɟɫɚ GPIB ɪɚɜɧɵɦ 31.    

.   206.

Ɉɩɧɠɫ ɥɩɨɭɛɥɭɛ Ƚɝɩɟ/ɝɶɝɩɟ ɉɪɣɬɛɨɣɠ

1

2

3

4

5

6

9

ȼɜɨɞ
ȼɵɜɨɞ
ȼɵɜɨɞ

-

ȼɜɨɞ

ɉɪɢɟɦ ɞɚɧɧɵɯ (RxD)

ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ (RxD)

Ɍɟɪɦɢɧɚɥ ɞɚɧɧɵɯ ɝɨɬɨɜ (DTR)

ɋɢɝɧɚɥɶɧɚɹ «ɡɟɦɥɹ» (SG)

ɇɚɛɨɪ ɞɚɧɧɵɯ ɝɨɬɨɜ (DSR)
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Ʉɚɥɢɛɪɨɜɤɚ
ɗɬɨɬ ɪɚɡɞɟɥ ɫɨɞɟɪɠɢɬ ɤɪɚɬɤɨɟ ɜɜɨɞɧɨɟ ɨɩɢɫɚɧɢɟ ɮɭɧɤɰɢɣ ɤɚɥɢɛɪɨɜɤɢ ɩɪɢɛɨɪɚ. 
Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨɟ ɨɛɫɭɠɞɟɧɢɟ ɩɪɨɰɟɞɭɪ ɤɚɥɢɛɪɨɜɤɢ ɫɦ. ɜ ɝɥɚɜɟ 4  

 .

Ɂɚɳɢɬɚ ɤɚɥɢɛɪɨɜɤɢ

ɗɬɚ ɮɭɧɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɜɜɨɞɢɬɶ ɤɨɞ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɫɥɭɱɚɣɧɭɸ 
ɢɥɢ ɧɟɪɚɡɪɟɲɟɧɧɭɸ ɤɚɥɢɛɪɨɜɤɭ ɩɪɢɛɨɪɚ. ȼ ɦɨɦɟɧɬ ɩɨɫɬɚɜɤɢ ɩɪɢɛɨɪɚ ɨɧ ɧɚɯɨɞɢɬɫɹ 
ɜ ɡɚɳɢɳɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɉɪɟɠɞɟ ɱɟɦ ɦɨɠɧɨ ɛɭɞɟɬ ɤɚɥɢɛɪɨɜɚɬɶ ɫɱɟɬɱɢɤ, ɧɟɨɛɯɨ-
ɞɢɦɨ ɫɧɹɬɶ ɡɚɳɢɬɭ, ɜɜɟɞɹ ɩɪɚɜɢɥɶɧɵɣ ɤɨɞ ɛɟɡɨɩɚɫɧɨɫɬɢ.

– ɉɪɢ ɨɬɝɪɭɡɤɟ ɩɪɢɛɨɪɚ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧ ɤɨɞ ɛɟɡɨɩɚɫɧɨɫɬɢ 
«KT034420». Ʉɨɞ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ 
ɢ  ɢɡɦɟɧɹɟɬɫɹ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ 
ɢɧɬɟɪɮɟɣɫɭ.

– Ⱦɥɹ ɡɚɳɢɬɵ ɩɪɢɛɨɪɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɤɨɞ ɛɟɡɨ-
ɩɚɫɧɨɫɬɢ, ɫɨɞɟɪɠɚɳɢɣ ɞɨ 11 ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɵɯ ɫɢɦɜɨɥɨɜ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ. 
ɉɟɪɜɵɣ ɫɢɦɜɨɥ  ɛɵɬɶ ɛɭɤɜɨɣ, ɚ ɨɫɬɚɥɶɧɵɟ ɫɢɦɜɨɥɵ ɦɨɝɭɬ ɛɵɬɶ ɥɢɛɨ ɛɭɤ-
ɜɚɦɢ, ɥɢɛɨ ɰɢɮɪɚɦɢ. ɂɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ 11 ɫɢɦɜɨɥɨɜ ɜ ɤɨɞɟ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ, 
ɧɨ ɩɟɪɜɵɣ ɫɢɦɜɨɥ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɟɧ ɛɵɬɶ ɛɭɤɜɨɣ.

A _ _ _ _ _ _ _ _ _ _ _           (11 )

– ɑɬɨɛɵ ɡɚɳɢɬɢɬɶ ɩɪɢɛɨɪ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɧɹɬɶ 
ɡɚɳɢɬɭ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɫɩɨɥɶɡɭɣɬɟ ɮɨɪɦɚɬ ɢɡ ɜɨɫɶɦɢ ɫɢɦɜɨɥɨɜ, ɩɨɤɚɡɚɧ-
ɧɵɣ ɧɢɠɟ. ɉɟɪɜɵɟ ɞɜɚ ɫɢɦɜɨɥɚ ɞɨɥɠɧɵ ɛɵɬɶ «KT», ɚ ɨɫɬɚɥɶɧɵɟ ɫɢɦɜɨɥɵ 
ɞɨɥɠɧɵ ɛɵɬɶ ɰɢɮɪɚɦɢ. ɉɪɢ ɜɜɨɞɟ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɪɚɫɩɨɡɧɚɸɬɫɹ ɬɨɥɶɤɨ 
ɩɨɫɥɟɞɧɢɟ ɲɟɫɬɶ ɫɢɦɜɨɥɨɜ, ɧɨ ɭɤɚɡɵɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨ ɜɫɟ ɜɨɫɟɦɶ ɫɢɦɜɨɥɨɜ. 
(ȼ ɩɪɨɰɟɫɫɟ ɫɧɹɬɢɹ ɡɚɳɢɬɵ ɩɪɢɛɨɪɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɨɩɭɫɤɚɣɬɟ 
ɫɢɦɜɨɥɵ «KT» ɢ ɜɜɨɞɢɬɟ ɨɫɬɚɜɲɢɟɫɹ ɰɢɮɪɵ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɫɥɟɞɭɸɳɢɯ
ɫɬɪɚɧɢɰɚɯ).

K T _ _ _ _ _ _           (8 )

ȿɫɥɢ ɡɚɳɢɬɢɬɶ ɩɪɢɛɨɪ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɭɫɬɚɧɨɜɢɜ ɤɨɞ ɛɟɡɨɩɚɫ-

ɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɦ ɩɟɪɜɵɟ ɞɜɚ ɫɢɦɜɨɥɚ ɛɭɞɭɬ ɧɟ «KT» ɢɥɢ ɫɥɟɞɭɸɳɢɟ 6 ɫɢɦɜɨ-

ɥɨɜ ɧɟ ɛɭɞɭɬ ɰɢɮɪɨɜɵɦɢ, ɬɨ ɫɧɹɬɶ ɡɚɳɢɬɭ ɩɪɢɛɨɪɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɫɬɚɧɟɬ 
ɧɟɜɨɡɦɨɠɧɨ.
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ɋɧɹɬɢɟ ɡɚɳɢɬɵ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɋɧɹɬɶ ɡɚɳɢɬɭ ɩɪɢɛɨɪɚ ɞɥɹ ɟɝɨ ɤɚɥɢɛɪɨɜɤɢ 
ɦɨɠɧɨ ɥɢɛɨ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɥɢɛɨ ɢɡ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ.   

    ,     -
 «KT034420».

– ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ:

ȿɫɥɢ ɩɪɢɛɨɪ ɡɚɳɢɳɟɧ, ɩɪɢ ɩɟɪɟɯɨɞɟ ɜ ɦɟɧɸ CAL (ɄȺɅɂȻɊɈȼɄȺ) ɨɬɨɛɪɚɡɢɬɫɹ 
ɫɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ. (ɉɨɩɵɬɚɜɲɢɫɶ ɩɟɪɟɯɨɞɢɬɶ ɦɟɠɞɭ ɤɨɦɚɧɞɚɦɢ ɧɚ ɭɪɨɜɧɟ 
ɤɨɦɚɧɞ ɦɟɧɸ, ɜɵ ɨɛɧɚɪɭɠɢɬɟ, ɱɬɨ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɡɚɳɢɬɟ ɤɨɦɚɧɞɚ
«2: CALIBRATE» (ɄȺɅɂȻɊɈȼȺɌɖ) ɫɤɪɵɬɚ). ɑɬɨɛɵ ɫɧɹɬɶ ɡɚɳɢɬɭ ɩɪɢɛɨɪɚ, ɜɵɛɟ-
ɪɢɬɟ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɚɧɞɵ SECURED (ɁȺɓɂɓȿɇ), ɜɜɟɞɢɬɟ ɤɨɞ ɛɟɡɨ-
ɩɚɫɧɨɫɬɢ ɢ ɧɚɠɦɢɬɟ Enter.

ɉɪɢ ɩɨɜɬɨɪɧɨɦ ɩɟɪɟɯɨɞɟ ɧɚ ɭɪɨɜɟɧɶ ɤɨɦɚɧɞ ɦɟɧɸ CAL (ɄȺɅɂȻɊɈȼɄȺ) ɜɵ ɭɜɢ-
ɞɢɬɟ, ɱɬɨ ɡɚɳɢɬɚ ɩɪɢɛɨɪɚ ɫɧɹɬɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɬɚɧɟɬ ɜɢɞɧɚ ɤɨɦɚɧɞɚ 2: CALIBRATE 
(ɄȺɅɂȻɊɈȼȺɌɖ), ɢ ɦɨɠɧɨ ɛɭɞɟɬ ɜɵɩɨɥɧɢɬɶ ɤɚɥɢɛɪɨɜɤɭ.

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ:

CALibration:SECure:STATe {OFF|ON},<ɤɨɞ>

ɑɬɨɛɵ ɫɧɹɬɶ ɡɚɳɢɬɭ ɩɪɢɛɨɪɚ, ɨɬɩɪɚɜɶɬɟ ɩɪɢɜɟɞɟɧɧɭɸ ɜɵɲɟ ɤɨɦɚɧɞɭ ɫ ɬɟɦ ɠɟ 
ɤɨɞɨɦ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɡɚɳɢɬɵ. ɉɪɢɦɟɪ:

CAL:SEC:STAT OFF, KT034420

1: SECURED

CODE 000000 ޔ

1: UNSECURED
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Ɂɚɳɢɬɚ ɨɬ ɤɚɥɢɛɪɨɜɤɢ ɍɫɬɚɧɨɜɢɬɶ ɡɚɳɢɬɭ ɩɪɢɛɨɪɚ ɨɬ ɤɚɥɢɛɪɨɜɤɢ ɦɨɠɧɨ ɥɢɛɨ 
ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɥɢɛɨ ɢɡ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ.    
   ,     -

 «KT034420».

        123, 
   .

– ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ:

ȿɫɥɢ ɩɪɢɛɨɪ ɧɟ ɡɚɳɢɳɟɧ, ɩɪɢ ɩɟɪɟɯɨɞɟ ɜ ɦɟɧɸ CAL (ɄȺɅɂȻɊɈȼɄȺ) ɨɬɨɛɪɚ-
ɡɢɬɫɹ ɫɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ. ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɡɚɳɢɬɭ ɩɪɢɛɨɪɚ, ɜɵɛɟɪɢɬɟ ɭɪɨ-
ɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ ɤɨɦɚɧɞɵ UNSECURED (ɇȿ ɁȺɓɂɓȿɇ), ɜɜɟɞɢɬɟ ɤɨɞ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɠɦɢɬɟ Enter.

ɉɪɢ ɩɨɜɬɨɪɧɨɦ ɩɟɪɟɯɨɞɟ ɧɚ ɭɪɨɜɟɧɶ ɤɨɦɚɧɞ ɦɟɧɸ CAL (ɄȺɅɂȻɊɈȼɄȺ) ɜɵ ɭɜɢ-
ɞɢɬɟ, ɱɬɨ ɡɚɳɢɬɚ ɩɪɢɛɨɪɚ ɭɫɬɚɧɨɜɥɟɧɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɛɭɞɟɬ ɫɤɪɵɬɚ ɤɨɦɚɧɞɚ
2: CALIBRATE (ɄȺɅɂȻɊɈȼȺɌɖ), ɢ ɜɵɩɨɥɧɢɬɶ ɤɚɥɢɛɪɨɜɤɭ ɛɭɞɟɬ ɧɟɜɨɡɦɨɠɧɨ.

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ:

CALibration:SECure:STATe {OFF|ON},<ɤɨɞ>

ɑɬɨɛɵ ɡɚɳɢɬɢɬɶ ɩɪɢɛɨɪ, ɨɬɩɪɚɜɶɬɟ ɩɪɢɜɟɞɟɧɧɭɸ ɜɵɲɟ ɤɨɦɚɧɞɭ ɫ ɬɟɦ ɠɟ ɤɨɞɨɦ, 
ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɞɥɹ ɫɧɹɬɢɹ ɡɚɳɢɬɵ. ɉɪɢɦɟɪ:

CAL:SEC:STAT ON, KT034420

1: UNSECURED

˄ ? 000000 CODE

1: SECURED
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ɂɡɦɟɧɟɧɢɟ ɤɨɞɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɤɨɞ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɟɨɛɯɨ-
ɞɢɦɨ ɫɧɚɱɚɥɚ ɫɧɹɬɶ ɡɚɳɢɬɭ ɩɪɢɛɨɪɚ, ɚ ɩɨɬɨɦ ɜɜɟɫɬɢ ɧɨɜɵɣ ɤɨɞ. Ɉɛɹɡɚɬɟɥɶɧɨ ɩɪɨɱ-
ɬɢɬɟ ɩɪɚɜɢɥɚ ɜɵɛɨɪɚ ɤɨɞɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɫɬɪɚɧɢɰɟ 123, ɩɪɟɠɞɟ ɱɟɦ ɡɚɳɢɳɚɬɶ 
ɩɪɢɛɨɪ.

– ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ: ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɤɨɞɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɫɧɚɱɚɥɚ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɡɚɳɢɬɚ ɩɪɢɛɨɪɚ ɫɧɹɬɚ. ȼɵɛɟɪɢɬɟ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɦɚɧɞɵ UNSECURED (ɇȿ ɁȺɓɂɓȿɇ), ɜɜɟɞɢɬɟ ɤɨɞ ɧɨɜɵɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɢ ɧɚɠɦɢɬɟ Menu, Enter. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɤɨɞɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɬɚɤɠɟ ɦɟɧɹɟɬɫɹ 
ɢ ɤɨɞ ɞɥɹ ɪɚɛɨɬɵ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.

– ɍɩɪɚɜɥɟɧɢɟ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ
CALibration:SECure:CODE <ɧɨɜɵɣ ɤɨɞ>

Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɤɨɞɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɧɚɱɚɥɚ ɫɧɢɦɢɬɟ ɡɚɳɢɬɭ ɩɪɢɛɨɪɚ, ɭɤɚɡɚɜ 
ɫɬɚɪɵɣ ɤɨɞ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɂɚɬɟɦ ɜɜɟɞɢɬɟ ɧɨɜɵɣ ɤɨɞ.
ɉɪɢɦɟɪ:

CAL:SEC:STAT OFF, KT034420  ,   

CAL:SEC:CODE KT010495   

ɋɱɟɬɱɢɤ ɤɚɥɢɛɪɨɜɨɤ

Ɇɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɫɤɨɥɶɤɨ ɪɚɡ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɤɚɥɢɛɪɨɜɤɚ ɜɚɲɟɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɩɪɢɛɨɪɚ. ɉɨɫɤɨɥɶɤɭ ɷɬɨ ɡɧɚɱɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɟɞɢɧɢɰɭ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɤɚɥɢ-
ɛɪɨɜɤɢ, ɜɵɩɨɥɧɟɧɢɟ ɩɨɥɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɭɜɟɥɢɱɢɜɚɟɬ ɫɱɟɬɱɢɤ ɧɚ ɧɟɫɤɨɥɶɤɨ ɟɞɢɧɢɰ.

– ɋɱɟɬɱɢɤ ɤɚɥɢɛɪɨɜɨɤ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ ɢ  ɢɡɦɟɧɹɟɬɫɹ 
ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɩɪɨɲɟɥ ɤɚɥɢɛɪɨɜɤɭ ɩɟɪɟɞ ɨɬɩɪɚɜɤɨɣ ɜɚɦ ɫ ɡɚɜɨɞɚ. 
ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɩɪɢɛɨɪɚ ɩɪɨɜɟɪɶɬɟ ɫɱɟɬɱɢɤ ɤɚɥɢɛɪɨɜɨɤ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɟɝɨ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ.

– ɋɱɟɬɱɢɤ ɤɚɥɢɛɪɨɜɨɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɪɚɜɧɨɝɨ 32767, 
ɩɨɫɥɟ ɱɟɝɨ ɨɧ ɫɛɪɚɫɵɜɚɟɬɫɹ ɢ ɧɚɱɢɧɚɟɬ ɨɬɫɱɟɬ ɡɚɧɨɜɨ ɫ 0.

– ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ: ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɱɟɬɱɢɤɚ ɤɚɥɢɛɪɨ-
ɜɨɤ ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ 3: CAL COUNT (ɋɑȿɌɑɂɄ ɄȺɅɂȻɊɈȼɈɄ) ɜ ɦɟɧɸ 
CALibrate (ɄȺɅɂȻɊɈȼɄȺ).

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɢɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ:

CALibration:COUNt?
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ɋɨɨɛɳɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ

Ɏɭɧɤɰɢɸ ɫɨɨɛɳɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɱɬɨɛɵ ɡɚɩɢɫɚɬɶ ɞɚɧɧɵɟ 
ɨ  ɤɚɥɢɛɪɨɜɤɟ ɜɚɲɟɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ. ɇɚɩɪɢɦɟɪ, ɜ ɧɟɦ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ 
ɬɚɤɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɤɚɤ ɞɚɬɚ ɩɨɫɥɟɞɧɟɣ ɤɚɥɢɛɪɨɜɤɢ, ɞɚɬɚ ɨɱɟɪɟɞɧɨɣ ɩɥɚɧɨɜɨɣ 
ɤɚɥɢɛɪɨɜɤɢ, ɫɟɪɢɣɧɵɣ ɧɨɦɟɪ ɩɪɢɛɨɪɚ ɢɥɢ ɞɚɠɟ ɢɦɹ ɢ ɧɨɦɟɪ ɬɟɥɟɮɨɧɚ ɥɢɰɚ, 
ɫ ɤɨɬɨɪɵɦ ɧɚɞɨ ɛɭɞɟɬ ɫɜɹɡɚɬɶɫɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɧɨɜɨɣ ɤɚɥɢɛɪɨɜɤɢ.

         
.         

,     .

– Ⱦɥɢɧɚ ɫɨɨɛɳɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɞɨ 40 ɫɢɦɜɨɥɨɜ. ɉɪɢɛɨɪ ɜɵɜɨ-
ɞɢɬ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɞɨ 11 ɫɢɦɜɨɥɨɜ ɫɨɨɛɳɟɧɢɹ ɜɤɥɸɱɢɬɟɥɶɧɨ; ɛɨɥɟɟ ɞɥɢɧ-
ɧɵɟ ɫɨɨɛɳɟɧɢɹ ɭɫɟɤɚɸɬɫɹ.

– ɋɨɨɛɳɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ ɢ  ɢɡɦɟɧɹ-
ɟɬɫɹ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ
ɢɧɬɟɪɮɟɣɫɭ.

– Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɱɬɨɛɵ ɩɪɨɱɟɫɬɶ ɫɨɨɛɳɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ (ɟɫɥɢ 
ɨɧɨ ɭɫɬɚɧɨɜɥɟɧɨ), ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ 4: MESSAGE (ɋɈɈȻɓȿɇɂȿ) ɜ ɦɟɧɸ 
CALibrate (ɄȺɅɂȻɊɈȼɄȺ).

– ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɨɨɛɳɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ ɢɫɩɨɥɶɡɭɣɬɟ 
ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ.

CALibration:STRing <ɫɬɪɨɤɚ ɜ ɤɚɜɵɱɤɚɯ>

ɋɥɟɞɭɸɳɚɹ ɢɧɫɬɪɭɤɰɢɹ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ ɡɚɩɢɫɚɬɶ ɫɨɨɛɳɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ 
ɫ ɤɨɧɬɪɨɥɥɟɪɚ Hewlett-Packard.

OUTPUT 722; "CAL:STR ’CAL 9-1-94’"
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ɇɚɫɬɪɨɣɤɢ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɫɨɫɬɨɹɧɢɟ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ 
ɢ ɫɛɪɨɫɚ

ɉɪɢɛɨɪ ɫɨɯɪɚɧɹɟɬ ɧɚɫɬɪɨɣɤɢ ɥɢɛɨ ɜ , ɥɢɛɨ ɜ  
ɩɚɦɹɬɢ. ɇɚɫɬɪɨɣɤɢ, ɫɨɯɪɚɧɟɧɧɵɟ ɜ  ɩɚɦɹɬɢ, ɜɨɡɜɪɚɳɚɸɬɫɹ ɤ ɡɧɚ-
ɱɟɧɢɹɦ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɭɞɚɥɟɧɧɨɝɨ ɫɛɪɨɫɚ. 
ɇɚɫɬɪɨɣɤɢ, ɫɨɯɪɚɧɟɧɧɵɟ ɜ  ɩɚɦɹɬɢ, ɧɟ ɦɟɧɹɸɬɫɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 
ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɨɞɚɱɟ ɤɨɦɚɧɞ ɭɞɚɥɟɧɧɨɝɨ ɫɛɪɨɫɚ (*RST), CONFigure 
(ɇȺɋɌɊɈɃɄɂ) ɢ MEASure (ɂɁɆȿɊȿɇɂə).

– ɇɚɫɬɪɨɣɤɢ, ɯɪɚɧɢɦɵɟ ɜ  ɩɚɦɹɬɢ, ɢ ɢɯ ɡɧɚɱɟɧɢɹ ɩɨ ɭɦɨɥɱɚɧɢɸ:

Ɉɛɬɭɫɩɤɥɛ ɂɨɛɲɠɨɣɠ ɪɩ ɮɧɩɦɲɛɨɣɹ ɪɫɣ 

ɫɛɜɩɭɠ ɬ ɪɠɫɠɟɨɠɤ ɪɛɨɠɦɣ
ɂɨɛɲɠɨɣɠ ɪɩ ɮɧɩɦɲɛɨɣɹ ɪɫɣ 

ɮɟɛɦɠɨɨɩɧ ɮɪɫɛɝɦɠɨɣɣ[a]

[a] Ɂɧɚɱɟɧɢɹ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢ ɭɞɚɥɟɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞ ɫɛɪɨɫɚ 
(*RST), ɫɛɪɨɫɚ ɧɚɫɬɪɨɟɤ (SYSTem:PRESet), CONFigure (ɇȺɋɌɊɈɃɄɂ) ɢ MEASure (ɂɁɆȿɊȿɇɂə).

Ɏɭɧɤɰɢɹ
ȼɯɨɞɧɨɣ ɤɚɧɚɥ 

ɐɢɮɪɨɜɨɣ ɮɢɥɶɬɪ 

Ⱥɧɚɥɨɝɨɜɵɣ ɮɢɥɶɬɪ 

Ʉɨɦɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ 

ɑɢɫɥɨ ɜɵɛɨɪɨɤ 

Ⱦɢɫɩɥɟɣ (ȼɤɥ/ɜɵɤɥ) 

Ɂɚɩɭɫɤ 

Ɇɚɬ. ɨɩɟɪɚɰɢɢ 

ɍɞɟɪɠɚɧɢɟ ɩɨɤɚɡɚɧɢɣ 

ɉɚɦɹɬɶ ɩɨɤɚɡɚɧɢɣ 

Ɂɚɞɟɪɠɤɚ ɡɚɩɭɫɤɚ 

ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ
(ɜ NPLC)[b]

ɇɨɥɶ[b]

Ⱦɢɚɩɚɡɨɧ[b]

[b] ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ, ɡɧɚɱɟɧɢɟ ɧɭɥɹ ɢ ɞɢɚɩɚɡɨɧ ɡɚɞɚɸɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɮɭɧɤɰɢɣ ɢɡɦɟɪɟɧɢɹ. 
Ʉɨɦɚɧɞɵ CONFigure (ɇȺɋɌɊɈɃɄȺ) ɢ MEASure (ɂɁɆȿɊȿɇɂȿ) ɜɥɢɹɸɬ ɬɨɥɶɤɨ ɧɚ ɩɚɪɚɦɟɬɪɵ ɜɪɟɦɟɧɢ 
ɭɫɪɟɞɧɟɧɢɹ, ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɞɢɚɩɚɡɨɧɚ ɢɫɩɨɥɶɡɭɟɦɨɣ ɮɭɧɤɰɢɢ.

ɇɚɩɪ. ɩɨɫɬ. ɬɨɤɚ
Ʉɚɧɚɥ 1

Ƚɥɦ. (50 ɪɩɥɛɢ-ɤ) 

ȼɵɤɥ
Ƚɥɦ.

1

ȼɤɥ.

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɡɚɩɭɫɤ
ȼɵɤɥ
ȼɵɤɥ
ȼɵɤɥ

(10 ɰɢɤɥɨɜ)

ȼɵɤɥ

Ⱥɜɬ. ɨɩɪ. ɞɢɚɩɚɡɨɧɚ
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ

ɇɚɩɪ. ɩɨɫɬ. ɬɨɤɚ
Ʉɚɧɚɥ 1

Ƚɶɥɦ[c]

ȼɵɤɥ
Ƚɶɥɦ

1

ȼɤɥ.

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɡɚɩɭɫɤ
ȼɵɤɥ
ȼɵɤɥ
ȼɵɤɥ

(10 ɰɢɤɥɨɜ)

ȼɵɤɥ

Ⱥɜɬ. ɨɩɪ. ɞɢɚɩɚɡɨɧɚ
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ

[c] ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɫɥɟɞɭɟɬ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɰɢɮɪɨɜɨɣ ɮɢɥɶɬɪ ɜɵɤɥɸɱɟɧ.
ɋɦ ɧɚ ɫɬɪɚɧɢɰɟ 72.
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– ɇɚɫɬɪɨɣɤɢ ɜ  ɩɚɦɹɬɢ ɦɨɠɧɨ ɫɛɪɚɫɵɜɚɬɶ ɤ ɢɯ ɡɚɜɨɞɫɤɢɦ
ɡɧɚɱɟɧɢɹɦ ɩɨ ɭɦɨɥɱɚɧɢɸ.

Ɋɚɛɨɬɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ: ɞɥɹ ɫɛɪɨɫɚ ɧɚɫɬɪɨɟɤ ɤ ɡɚɜɨɞɫɤɢɦ ɡɧɚɱɟɧɢɹɦ ɩɨɭ-
ɦɨɥɱɚɧɢɸ ɜɵɩɨɥɧɢɬɟ ɤɨɦɚɧɞɭ 
11: PRESET (ɋȻɊɈɋ ɇȺɋɌɊɈȿɄ) ɜ ɦɟɧɸ SYStem (ɋɂɋɌȿɆȺ).

ɍɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ SYStem:PRESet, ɱɬɨɛɵ ɜɨɫɫɬɚ-
ɧɨɜɢɬɶ ɧɚ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɩɪɢɛɨɪɟ ɡɚɜɨɞɫɤɢɟ ɧɚɫɬɪɨɣɤɢ ɩɨ ɭɦɨɥɱɚɧɢɸ.

ɇɚɫɬɪɨɣɤɢ, ɯɪɚɧɢɦɵɟ ɜ  ɩɚɦɹɬɢ, ɢ ɢɯ ɡɚɜɨɞɫɤɢɟ ɡɧɚɱɟɧɢɹ 
ɩɨ ɭɦɨɥɱɚɧɢɸ:

Ɉɛɬɭɫɩɤɥɛ ɂɛɝɩɟɬɥɩɠ ɢɨɛɲɠɨɣɠ 

ɪɩ ɮɧɩɦɲɛɨɣɹ

ɐɢɮɪɨɜɨɣ ɮɢɥɶɬɪ[a] 

[a] ɐɢɮɪɨɜɨɣ ɮɢɥɶɬɪ ɛɭɞɟɬ ȼɄɅɘɑȿɇ ɩɨɫɥɟ ɫɛɪɨɫɚ ɧɚɫɬɪɨɟɤ 
ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 
ɐɢɮɪɨɜɨɣ ɮɢɥɶɬɪ ɛɭɞɟɬ ȼɕɄɅɘɑȿɇ ɩɨɫɥɟ ɫɛɪɨɫɚ ɧɚɫɬɪɨɟɤ ɱɟɪɟɡ 
ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.

ɋɪɟɞɧɢɣ (MEDium),
50 ɩɨɤɚɡɚɧɢɣ

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɡɚɩɨɥɧɟɧɢɟ 
ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ 

ȼɤɥ

ɂɡɦɟɪɟɧɢɟ Ω ɩɪɢ ɧɢɡɤɨɣ 
ɦɨɳɧɨɫɬɢ

ȼɵɤɥ

ɂɡɦɟɪɟɧɢɟ Ω ɩɪɢ ɧɢɡɤɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 

ȼɵɤɥ

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɧɚɩɪɹɠɟɧɢɸ 
ɩɪɢ ɢɡɦɟɪɟɧɢɢ Ω

20 ɦȼ

Ɍɢɩ ɩɪɨɛɧɢɤɚ Ɍɟɪɦɨɪɟɡɢɫɬɨɪɧɵɣ (RTD)

Ɍɢɩ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ 
ɞɚɬɱɢɤɚ 

α = 0,00385

R0 ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ 

ɞɚɬɱɢɤɚ
100 Ɉɦ

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ

°C

ȼɵɯɨɞ ɫɚɦɨɩɢɫɰɚ ȼɵɤɥ
Ⱦɢɚɩɚɡɨɧ ɫɚɦɨɩɢɫɰɚ 1 ɦȼ
ɋɦɟɳɟɧɢɟ ɫɚɦɨɩɢɫɰɚ 0,00 ȼ
Ɋɚɡɞɟɥɢɬɟɥɢ-ɡɚɩɹɬɵɟ ȼɤɥ
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–    : ɇɟɤɨɬɨɪɵɟ ɩɚɪɚɦɟɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɧɟɡɚɜɢɫɢɦɨ ɞɥɹ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɚɧɚɥɨɜ ɢ ɮɭɧɤɰɢɣ ɢɡɦɟɪɟɧɢɹ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 
ɞɪɭɝɢɟ ɹɜɥɹɸɬɫɹ ɨɛɳɢɦɢ ɫɪɚɡɭ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɤɚɧɚɥɨɜ ɢɥɢ ɮɭɧɤɰɢɣ:

Ɉɛɪɫɺɡɠɨɣɠ Ɍɩɪɫɩɭɣɝɦɠɨɣɠ
ɍɠɧɪɠɫɛɭɮɫɛ

Кɛɨɛɦ 1 Кɛɨɛɦ 2 2-ɪɫɩɝɩɟɨɩɠ W 4-ɪɫɩɝɩɟɨɩɠ W

ɇɭɥɶ (ɜɤɥ/ɜɵɤɥ)

Ⱦɢɚɩɚɡɨɧ
ɇɭɥɶ (ɜɤɥ/ɜɵɤɥ)

Ⱦɢɚɩɚɡɨɧ
ɇɭɥɶ (ɜɤɥ/ɜɵɤɥ)

Ⱦɢɚɩɚɡɨɧ[a]

ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ
ɑɢɫɥɨ ɪɚɡɪɹɞɨɜ

[a] ɉɪɢɛɨɪ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɟɫɥɢ ɜɤɥɸɱɟɧɵ ɢɡɦɟɪɟɧɢɹ 
ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ.

ɇɭɥɶ (ɜɤɥ/ɜɵɤɥ)

Ⱦɢɚɩɚɡɨɧ

ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ
ɑɢɫɥɨ ɪɚɡɪɹɞɨɜ

ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ
ɑɢɫɥɨ ɪɚɡɪɹɞɨɜ

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ (ɫɬɚɬɢɫɬɢɤɚ ɢɥɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ)

ɐɢɮɪɨɜɨɣ ɮɢɥɶɬɪ (ɜɤɥ/ɜɵɤɥ)

Ⱥɧɚɥɨɝɨɜɵɣ ɮɢɥɶɬɪ (ɜɤɥ/ɜɵɤɥ)[b]

Ɂɚɩɭɫɤ
ɍɞɟɪɠɚɧɢɟ ɩɨɤɚɡɚɧɢɣ

ɉɚɦɹɬɶ ɩɨɤɚɡɚɧɢɣ

[b] Ⱥɧɚɥɨɝɨɜɵɣ ɮɢɥɶɬɪ ɞɨɫɬɭɩɟɧ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɟɪɦɨɩɚɪ ɜ ɞɢɚɩɚɡɨɧɚɯ 1 ɦȼ, 10 ɦȼ
ɢ 100 ɦȼ.
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ɋɜɨɞɤɚ ɩɨ ɤɨɦɚɧɞɚɦ     135

ɍɩɪɨɳɟɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ     144

ɉɚɪɚɦɟɬɪɵ ɩɨ ɭɦɨɥɱɚɧɢɸ ɤɨɦɚɧɞ MEASure? ɢ CONFigure     145

ȼɵɛɨɪ ɮɭɧɤɰɢɢ, ɞɢɚɩɚɡɨɧɚ ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ     154

ȼɵɛɨɪ ɜɯɨɞɧɨɝɨ ɤɚɧɚɥɚ     157

Ɉɫɨɛɵɟ ɤɨɦɚɧɞɵ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ     158

Ʉɨɦɚɧɞɵ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ     159

Ʉɨɦɚɧɞɵ ɧɭɥɟɜɵɯ (ɨɬɧɨɫɢɬɟɥɶɧɵɯ) ɢɡɦɟɪɟɧɢɣ     162

Ʉɨɦɚɧɞɵ ɜɯɨɞɧɨɝɨ ɮɢɥɶɬɪɚ     164

Ʉɨɦɚɧɞɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ     166

ɍɫɥɨɜɢɹ ɡɚɩɭɫɤɚ     169

Ʉɨɦɚɧɞɵ ɭɫɥɨɜɢɣ ɡɚɩɭɫɤɚ     172

Ʉɨɦɚɧɞɵ ɜɵɯɨɞɚ ɧɚ ɫɚɦɨɩɢɫɟɰ (ɚɧɚɥɨɝɨɜɨɝɨ ɜɵɯɨɞɚ)     174

Ʉɨɦɚɧɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɢɫɬɟɦɨɣ     175

Ɇɨɞɟɥɶ ɫɨɫɬɨɹɧɢɹ SCPI     177

Ʉɨɦɚɧɞɵ ɨɬɱɟɬɨɜ ɨ ɫɨɫɬɨɹɧɢɢ     189

Ʉɨɦɚɧɞɵ ɤɚɥɢɛɪɨɜɤɢ     191

Ʉɨɧɮɢɝɭɪɚɰɢɹ ɢɧɬɟɪɮɟɣɫɚ RS-232     193

Ʉɨɦɚɧɞɵ ɢɧɬɟɪɮɟɣɫɚ RS-232     199

ȼɜɟɞɟɧɢɟ ɜ ɹɡɵɤ SCPI     200

ɉɪɢɡɧɚɤɢ ɤɨɧɰɚ ɜɯɨɞɧɵɯ ɫɨɨɛɳɟɧɢɣ     203

Ɏɨɪɦɚɬɵ ɜɵɯɨɞɧɵɯ ɞɚɧɧɵɯ     204

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɨɛɳɟɧɢɹ Device Clear (ɋɛɪɨɫ ɭɧɢɜɟɪɫɚɥɶɧɵɣ) ɞɥɹ ɨɫɬɚɧɨɜɚ 

ɢɡɦɟɪɟɧɢɣ     205

Ɋɟɠɢɦ TALK ONLY (Ɍɨɥɶɤɨ ɩɟɪɟɞɚɜɚɬɶ) ɞɥɹ ɩɪɢɧɬɟɪɨɜ     206

ɍɫɬɚɧɨɜɤɚ ɚɞɪɟɫɚ GPIB     207

ȼɵɛɨɪ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ     209

ɍɫɬɚɧɨɜɤɚ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ     211

ɇɚɫɬɪɨɣɤɚ ɛɢɬɚ ɱɟɬɧɨɫɬɢ     213

ȼɵɛɨɪ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ     215
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– «ɉɚɪɚɦɟɬɪɵ ɩɨ ɭɦɨɥɱɚɧɢɸ ɤɨɦɚɧɞ MEASure? ɢ CONFigure» ɧɚ ɫɬɪɚɧɢɰɟ 145
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– «ȼɵɛɨɪ ɜɯɨɞɧɨɝɨ ɤɚɧɚɥɚ» ɧɚ ɫɬɪɚɧɢɰɟ 157
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ɋɜɨɞɤɚ ɩɨ ɤɨɦɚɧɞɚɦ
ɗɬɨɬ ɪɚɡɞɟɥ ɫɨɞɟɪɠɢɬ ɫɜɨɞɤɭ ɩɨ ɤɨɦɚɧɞɚɦ ɹɡɵɤɚ SCPI (Standard Commands for 
Programmable Instruments), ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɣ ɩɪɢɛɨɪ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɵɟ ɞɚɧɧɵɟ ɩɨ ɤɚɠɞɨɣ ɢɡ ɤɨɦɚɧɞ ɫɦ. ɜ ɞɚɥɶɧɟɣɲɢɯ 
ɪɚɡɞɟɥɚɯ ɷɬɨɣ ɝɥɚɜɵ.

,    SCPI ,    
   200.

ȼ ɞɚɧɧɨɦ ɪɭɤɨɜɨɞɫɬɜɟ ɞɥɹ ɫɢɧɬɚɤɫɢɫɚ ɤɨɦɚɧɞ SCPI ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɨɛɨɡɧɚɱɟɧɢɹ. Ʉɜɚɞɪɚɬɧɵɟ ɫɤɨɛɤɢ ( [] ) ɨɛɨɡɧɚɱɚɸɬ ɧɟɨɛɹɡɚɬɟɥɶɧɵɟ ɤɥɸɱɟɜɵɟ 

ɫɥɨɜɚ ɢɥɢ ɩɚɪɚɦɟɬɪɵ. ȼ ɮɢɝɭɪɧɵɟ ɫɤɨɛɤɢ ( {} ) ɜɤɥɸɱɚɸɬɫɹ ɫɩɢɫɤɢ ɩɚɪɚɦɟ-

ɬɪɨɜ, ɪɚɡɞɟɥɹɟɦɵɯ ɜɟɪɬɢɤɚɥɶɧɨɣ ɱɟɪɬɨɣ ( | ), ɤɨɝɞɚ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɬɨɥɶɤɨ ɨɞɧɨ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. Ɍɪɟɭɝɨɥɶɧɵɟ ɫɤɨɛɤɢ ( <> ) ɨɡɧɚɱɚɸɬ, 
ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɫɬɚɜɢɬɶ ɡɧɚɱɟɧɢɟ ɡɚɤɥɸɱɟɧɧɨɝɨ ɜ ɧɢɯ ɩɚɪɚɦɟɬɪɚ.

Ɋɟɚɥɶɧɚɹ ɫɬɪɨɤɚ ɤɨɦɚɧɞɵ, ɤɨɬɨɪɭɸ ɜɵ ɨɬɩɪɚɜɥɹɟɬɟ ɧɚ ɩɪɢɛɨɪ, ɧɟ ɞɨɥɠɧɚ 

ɫɨɞɟɪɠɚɬɶ ɧɢ ɨɞɧɨɝɨ ɢɡ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɭɫɥɨɜɧɵɯ ɨɛɨɡɧɚɱɟɧɢɣ.
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Ʉɨɦɚɧɞɵ ɧɚɫɬɪɨɣɤɢ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ
MEASure

[:VOLTage][:DC]?
[{<ɞɢɚɩɚɡɨɧ> | AUTO | MIN | MAX | DEF}][,{<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ> | MIN | MAX | 

DEF}][,(@<ɤɚɧɚɥ>)][1]
[:VOLTage][:DC]:RATio?
[{<ɞɢɚɩɚɡɨɧ> | AUTO | MIN | MAX | DEF}][,{<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ> | MIN | MAX | DEF}]
[:VOLTage][:DC]:DIFFerence?
[{<ɞɢɚɩɚɡɨɧ> | AUTO | MIN | MAX | DEF}][,{<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ> | MIN | MAX | DEF}]

CONFigure
[:VOLTage][:DC]
[{<ɞɢɚɩɚɡɨɧ> | AUTO | MIN | MAX | DEF}][,{<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ> | MIN | 
MAX | DEF}][,(@<ɤɚɧɚɥ>)]1
[:VOLTage][:DC]:RATio [{<ɞɢɚɩɚɡɨɧ> | AUTO | MIN | MAX | DEF}] 
[,{<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ> | MIN | MAX | DEF}]
[:VOLTage][:DC]:DIFFerence[{<ɞɢɚɩɚɡɨɧ> | AUTO | MIN | MAX | DEF}] 
[,{<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ> | MIN | MAX | DEF}]

[SENSe:] | SENSe1: | SENSe2:
FUNCtion "VOLTage[:DC]"
FUNCtion "VOLTage[:DC]:RATio"
FUNCtion "VOLTage[:DC]:DIFFerence"
FUNCtion?

[SENSe:] SENSe1: | SENSe2:
VOLTage[:DC]:RANGe {<ɞɢɚɩɚɡɨɧ> | MIN | MAX}
VOLTage[:DC]:RANGe? [MIN | MAX]
VOLTage[:DC]:RANGe:AUTO {OFF | ON}
VOLTage[:DC]:RANGe:AUTO?

[SENSe:] | SENSe1: | SENSe2:
VOLTage[:DC]:RESolution {<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ> | MIN | MAX}
VOLTage[:DC]:RESolution? [MIN | MAX]

[SENSe:] | SENSe1: | SENSe2:
VOLTage[:DC]:NPLCycles {0.02 | 0.2 | 1 | 2 | 10 | 20 | 100 | 200 | MIN | MAX}
VOLTage[:DC]:NPLCycles? [MIN | MAX]

[SENSe:] | SENSe1: | SENSe2:
VOLTage[:DC]:NULL[:STATe] {OFF | ON}
VOLTage[:DC]:NULL[:STATe]?
VOLTage[:DC]:NULL:VALue {<ɡɧɚɱɟɧɢɟ> | MIN | MAX}
VOLTage[:DC]:NULL:VALue?

ROUTe
:TERMinals {FRONt | FRONt1 | FRONt2}
:TERMinals?

[1] <ɤɚɧɚɥ> ɦɨɠɟɬ ɢɦɟɬɶ ɨɞɧɨ ɢɡ ɫɥɟɞɭɸɳɢɯ ɡɧɚɱɟɧɢɣ: {FRONt | FRONt1 | FRONt2 | 1 | 2}
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Ʉɨɦɚɧɞɵ ɧɚɫɬɪɨɣɤɢ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ
MEASure

:FRESistance? [{<ɞɢɚɩɚɡɨɧ> | AUTO | MIN | MAX | DEF}][,{<ɪɚɡɪɟɲɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ> | MIN | MAX | DEF}]
:RESistance? [{<ɞɢɚɩɚɡɨɧ> | AUTO | MIN | MAX | DEF}][,{<ɪɚɡɪɟɲɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ> | MIN | MAX | DEF}]

CONFigure
:FRESistance | :RESistance 
[{<ɞɢɚɩɚɡɨɧ> | AUTO | MIN | MAX | DEF}][,{<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ> | MIN | 
MAX | DEF}]

[SENSe:]
FUNCtion "RESistance" (2-ɩɪɨɜɨɞɧɵɟ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ)
FUNCtion "FRESistance" (4-ɩɪɨɜɨɞɧɵɟ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ)
FUNCtion?

[SENSe:]
FRESistance | RESistance
:RANGe {<ɞɢɚɩɚɡɨɧ> | MIN | MAX}
:RANGe? [MIN | MAX]
:RANGe:AUTO {OFF | ON}
:RANGe:AUTO?

[SENSe:]
FRESistance | RESistance
:RESolution {<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ> | MIN | MAX}
:RESolution? [MIN | MAX]

[SENSe:]
FRESistance | RESistance
:NPLCycles {0.02 | 0.2 | 1 | 2 | 10 | 20 | 100 | 200 | MIN | MAX}
:NPLCycles? [MIN | MAX]

[SENSe:]
FRESistance | RESistance
:NULL[:STATe] {OFF | ON}
:NULL[:STATe]?
:NULL:VALue {<ɡɧɚɱɟɧɢɟ> | MIN | MAX}
:NULL:VALue?

[SENSe:]
FRESistance | RESistance
:OCOMpensated {OFF | ON}
:OCOMpensated?
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[SENSe:]
FRESistance
:POWer:LIMit[:STATe] {OFF | ON}
:POWer:LIMit?
:VOLTage:LIMit[:STATe] {OFF | ON}
:VOLTage:LIMit?
:VOLTage:LIMit:VALue {<ɡɧɚɱɟɧɢɟ> | MIN | MAX}
:VOLTage:LIMit:VALue? [MIN | MAX]

Ʉɨɦɚɧɞɵ ɧɚɫɬɪɨɣɤɢ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ
MEASure

:TEMPerature? [{TC | THER | FRTD | DEF}][,{<ɬɢɩ> | DEF}][, 1, {<ɪɚɡɪɟɲɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ> | MAX | MIN | DEF}]

CONFigure
:TEMPerature [{TC | THER | FRTD | DEF}][,{<ɬɢɩ> | DEF}][, 1, {<ɪɚɡɪɟɲɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ> | MAX | MIN | DEF}]

[SENSe:]
FUNCtion "TEMPerature"
FUNCtion?

[SENSe:]
TEMPerature:TRANsducer:TYPE {TCouple | THERmistor | FRTD}
TEMPerature:TRANsducer:TYPE?

[SENSe:]
TEMPerature:TRANsducer:TCouple:TYPE {B | E | J | K | N | R | S | T}
TEMPerature:TRANsducer:TCouple:TYPE?
TEMPerature:TRANsducer:TCouple:RJUNction {<ɷɬɚɥɨɧ> | MIN | MAX}
TEMPerature:TRANsducer:TCouple:RJUNction? [{MIN | MAX}]
TEMPerature:TRANsducer:TCouple:RJUNction:TYPE {FIX | INT | THER}
TEMPerature:TRANsducer:TCouple:RJUNction:TYPE?

[SENSe:]
TEMPerature:TRANsducer:FRTD:TYPE {85 | 91}
TEMPerature:TRANsducer:FRTD:TYPE?
TEMPerature:TRANsducer:FRTD:RESistance[:REFerence] <ɡɧɚɱɟɧɢɟ>
TEMPerature:TRANsducer:FRTD:RESistance[:REFerence]?

[SENSe:]
TEMPerature:NULL[:STATe] {OFF | ON}
TEMPerature:NULL[:STATe]?
TEMPerature:NULL:VALue {<ɡɧɚɱɟɧɢɟ> | MIN | MAX}
TEMPerature:NULL:VALue?

[SENSe:]
TEMPerature:NPLCycles {0.02 | 0.2 | 1 | 2 | 10 | 20 | 100 | 200 | MIN | MAX}
TEMPerature:NPLCycles? {MIN | MAX}

UNIT
:TEMPerature {C | CEL | F | FAR | K}
:TEMPerature?
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Ʉɨɦɚɧɞɵ ɨɛɳɟɣ ɧɚɫɬɪɨɣɤɢ ɢɡɦɟɪɟɧɢɣ
CONFigure?

[SENSe:]NULL [{OFF | ON | ONCE}]

INPut:FILTer
:STATe {OFF | ON}
:STATe?
:TYPE {ANALog | DIGital | BOTH}
:TYPE?
:DIGital:RESPonse {SLOW | MEDium | FAST}
:DIGital:RESPonse?
:DIGital:PRECharge:AUTO {ON | OFF}
:DIGItal:PRECharge:AUTO?

ROUTe:TERMinals {FRONt | FRONt1 | FRONt2}

ROUTe:TERMinals?

Ʉɨɦɚɧɞɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ
CALCulate

:FUNCtion {AVERage | SCALe}
:FUNCtion?
[:STATe] {OFF | ON}
[:STATe]?

CALCulate
:AVERage:MINimum?
:AVERage:MAXimum?
:AVERage:AVERage?
:AVERage:COUNt?
:AVERage:PTPeak?
:AVERage:SDEViation?

CALCulate
:SCALe:GAIN {<ɭɫɢɥɟɧɢɟ>}
:SCALe:GAIN?
:SCALe:OFFSet {<ɫɦɟɳɟɧɢɟ>}
:SCALe:OFFSet?

DATA
:FEED RDG_STORE,[{"CALC" | ""}]
:FEED? RDG_STORE
:POINts?

Ʉɨɦɚɧɞɵ ɭɫɥɨɜɢɣ ɡɚɩɭɫɤɚ
INITiate

READ?
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TRIGger
:SOURce {BUS | IMMediate | EXTernal}
:SOURce?

TRIGger
:DELay {<ɫɟɤɭɧɞ> | MIN | MAX}
:DELay? [MIN | MAX]
:DELay:AUTO {OFF | ON}
:DELay:AUTO?

TRIGger
:COUNt {<ɡɧɚɱɟɧɢɟ> | MIN | MAX | INFinity}
:COUNt? [MIN | MAX]

SAMPle
:COUNt {<ɡɧɚɱɟɧɢɟ> | MIN | MAX}
:COUNt? [MIN | MAX]

Ʉɨɦɚɧɞɵ ɜɵɯɨɞɚ ɧɚ ɫɚɦɨɩɢɫɟɰ
OUTPut

[:STATe] {OFF | ON}
[:STATe]?
:REFerence:OFFSet {<ɱɢɫɥɨ> | MIN | MAX}
:REFerence:OFFSet? [{MIN | MAX}]
:REFerence:OFFSet:NULL
:REFerence:SPAN [{<ɱɢɫɥɨ> | MIN | MAX}]
:REFerence:SPAN? [{MIN | MAX}]
:REFerence:GAIN?
:REFerence:VALue {<ɡɧɚɱɟɧɢɟ> | MIN | MAX}

Ʉɨɦɚɧɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɢɫɬɟɦɨɣ
FETCh?

READ?

DATA
:FEED RDG_STORE,[{"CALC" | ""}]
:FEED? RDG_STORE
:POINts?
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DISPlay[:STATe] {OFF | ON}
DISPlay?
DISPlay

:TEXT <ɫɬɪɨɤɚ ɜ ɤɚɜɵɱɤɚɯ>
:TEXT?
:TEXT:CLEar

SYSTem:ERRor?

SYSTem:PRESet

SYSTem:VERSion?

*RST

*TST?

*IDN?

Ʉɨɦɚɧɞɵ ɨɬɱɟɬɨɜ ɨ ɫɨɫɬɨɹɧɢɢ
SYSTem:ERRor?

STATus
:OPERation:CONDition?
:OPERation:ENABle <ɡɧɚɱɟɧɢɟ ɜɤɥɸɱɟɧɢɹ>
:OPERation:ENABle?
:OPERation[:EVENt]?
:QUEStionable:CONDition?
:QUEStionable:ENABle <ɡɧɚɱɟɧɢɟ ɜɤɥɸɱɟɧɢɹ>
:QUEStionable:ENABle?
:QUEStionable[:EVENt]?

STATus:PRESet

*CLS *STB?

*ESE <ɡɧɚɱɟɧɢɟ ɜɤɥɸɱɟɧɢɹ> *PSC {0 | 1}
*ESE? *PSC?

*ESR? *SRE <ɡɧɚɱɟɧɢɟ ɜɤɥɸɱɟɧɢɹ>
*SRE?

*OPC
*OPC?
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Ʉɨɦɚɧɞɵ ɤɚɥɢɛɪɨɜɤɢ
CALibration?

CALibration:COUNt?

CALibration
:ICURrent?

CALibration
:OUTPut {ZERO | GAIN}
:OUTPut?

CALibration
SECure:CODE <ɧɨɜɵɣ ɤɨɞ>
:SECure:STATe {OFF | ON} [,<ɤɨɞ>]
:SECure:STATe?

CALibration
:STRing <ɫɬɪɨɤɚ ɜ ɤɚɜɵɱɤɚɯ>
:STRing?

CALibration
:VALue <ɡɧɚɱɟɧɢɟ>
:VALue?

Ʉɨɦɚɧɞɵ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ
SYSTem

:INTerface {GPIB | RS232}
:INTerface?

SYSTem
:COMMunicate:SERial:BAUD <ɫɤɨɪɨɫɬɶ>
:COMMunicate:SERial:BAUD?
:COMMunicate:SERial:PARity {EVEN | ODD | NONE}
:COMMunicate:SERial:PARity?

SYSTem
:LANGuage {SCPI | 181}
:LOCal
:REMote
:RWLock

L1X (ɹɡɵɤ SCPI)
L2X (ɹɡɵɤ 181)
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Ɉɛɳɢɟ ɤɨɦɚɧɞɵ ɫɬɚɧɞɚɪɬɚ IEEE-488.2

*CLS

*ESE <ɡɧɚɱɟɧɢɟ ɜɤɥɸɱɟɧɢɹ>
*ESE?

*ESR?

*IDN?

*OPC

*OPC?

*PSC {0 | 1}
*PSC?

*RST

*SRE <ɡɧɚɱɟɧɢɟ ɜɤɥɸɱɟɧɢɹ>
*SRE?

*STB?

*TRG

*TST?

*WAI
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ɍɩɪɨɳɟɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ
ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɦɨɠɧɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ 
ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ, ɜɵɩɨɥɧɢɜ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɡ ɫɟɦɢ 
ɲɚɝɨɜ.

1 ɉɟɪɟɜɟɞɢɬɟ ɩɪɢɛɨɪ ɜ ɢɡɜɟɫɬɧɨɟ ɫɨɫɬɨɹɧɢɟ (ɱɚɫɬɨ ɷɬɨ ɫɨɫɬɨɹɧɢɟ ɩɨɫɥɟ ɫɛɪɨɫɚ).

2 ɂɡɦɟɧɢɬɟ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɬɪɟɛɭɟɦɭɸ ɞɥɹ ɢɡɦɟɪɟɧɢɣ 
ɤɨɧɮɢɝɭɪɚɰɢɸ.

3 ɇɚɫɬɪɨɣɬɟ ɩɚɪɚɦɟɬɪɵ ɭɫɥɨɜɢɣ ɡɚɩɭɫɤɚ.

4 ɂɧɢɰɢɢɪɭɣɬɟ ɢɥɢ ɩɨɞɝɨɬɨɜɶɬɟ ɩɪɨɜɟɞɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɩɪɢɛɨɪɨɦ.

5 ɉɨɞɚɣɬɟ ɧɚ ɩɪɢɛɨɪ ɡɚɩɭɫɤ, ɱɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɹ.

6 ɂɡɜɥɟɤɢɬɟ ɢɡɦɟɪɟɧɧɵɟ ɩɨɤɚɡɚɧɢɹ ɢɡ ɜɵɯɨɞɧɨɝɨ ɛɭɮɟɪɚ ɢɥɢ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ.

7 ɋɱɢɬɚɣɬɟ ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɜ ɤɨɧɬɪɨɥɥɟɪ ɲɢɧɵ.

Ʉɨɦɚɧɞɵ MEASure? (ɂɁɆȿɊɂɌɖ) ɢ CONFigure (ɇȺɋɌɊɈɂɌɖ) ɩɨɡɜɨɥɹɸɬ ɩɪɨɳɟ 
ɜɫɟɝɨ ɧɚɫɬɪɨɢɬɶ ɩɪɢɛɨɪ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ. ȼ ɨɞɧɨɣ ɤɨɦɚɧɞɟ ɦɨɠɧɨ 
ɜɵɛɪɚɬɶ ɢ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ (ɬɢɩ ɢɡɦɟɪɹɟɦɨɣ ɮɢɡɢɱɟɫɤɨɣ ɜɟɥɢɱɢɧɵ), ɢ ɞɢɚɩɚ-
ɡɨɧ, ɢ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ. Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟ-
ɧɢɹ ɩɪɢɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɡɧɚɱɟɧɢɹ ɩɨ ɭɦɨɥɱɚɧɢɸ.

ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ, ɞɢɚɩɚɡɨɧ ɢ ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɡɚɞɚɸɬɫɹ ɥɨɤɚɥɶɧɨ 
(ɢɧɞɢɜɢɞɭɚɥɶɧɨ) ɞɥɹ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɤɚɧɚɥɚ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɤɨɦɚɧɞɚɯ 
MEASure? (ɂɁɆȿɊɂɌɖ) ɢ CONFigure (ɇȺɋɌɊɈɂɌɖ). ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɫ ɩɨɦɨɳɶɸ 
ɤɨɦɚɧɞɵ MEASure ɜɵɩɨɥɧɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɬɨ ɞɢɚɩɚɡɨɧ, ɪɚɡɪɟɲɚ-
ɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ, ɡɚɞɚɧɧɵɟ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ 
ɷɬɨɦ ɧɟ ɢɡɦɟɧɹɸɬɫɹ.

Ⱦɪɭɝɢɟ ɩɚɪɚɦɟɬɪɵ ɢɡɦɟɧɟɧɢɣ ɡɚɬɪɚɝɢɜɚɸɬ ɫɪɚɡɭ ɜɫɟ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɣ. ɉɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɚɧɞ MEASure? (ɂɁɆȿɊɂɌɖ) ɢ CONFigure (ɇȺɋɌɊɈɂɌɖ) ɩɪɢ-
ɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɩɚɪɚɦɟɬɪɵ ɩɨ ɭɦɨɥɱɚɧɢɸ. ɗɬɢ ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢɛɨɪɨɦ ɩɚɪɚɦɟɬɪɵ 
ɩɨ ɭɦɨɥɱɚɧɢɸ, ɨɛɳɢɟ ɞɥɹ ɜɫɟɯ ɮɭɧɤɰɢɣ ɢɥɢ ɤɚɧɚɥɨɜ, ɩɟɪɟɱɢɫɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ.

ȼ ɞɚɧɧɨɦ ɪɭɤɨɜɨɞɫɬɜɟ ɞɥɹ ɫɢɧɬɚɤɫɢɫɚ ɤɨɦɚɧɞ SCPI ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɨɛɨɡɧɚɱɟɧɢɹ. Ʉɜɚɞɪɚɬɧɵɟ ɫɤɨɛɤɢ ( [] ) ɨɛɨɡɧɚɱɚɸɬ ɧɟɨɛɹɡɚɬɟɥɶɧɵɟ ɤɥɸɱɟɜɵɟ 

ɫɥɨɜɚ ɢɥɢ ɩɚɪɚɦɟɬɪɵ. ȼ ɮɢɝɭɪɧɵɟ ɫɤɨɛɤɢ ( {} ) ɜɤɥɸɱɚɸɬɫɹ ɫɩɢɫɤɢ ɩɚɪɚɦɟ-

ɬɪɨɜ, ɪɚɡɞɟɥɹɟɦɵɯ ɜɟɪɬɢɤɚɥɶɧɨɣ ɱɟɪɬɨɣ ( | ), ɤɨɝɞɚ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɬɨɥɶɤɨ ɨɞɧɨ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. Ɍɪɟɭɝɨɥɶɧɵɟ ɫɤɨɛɤɢ ( <> ) ɨɡɧɚɱɚɸɬ, 
ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɫɬɚɜɢɬɶ ɡɧɚɱɟɧɢɟ ɡɚɤɥɸɱɟɧɧɨɝɨ ɜ ɧɢɯ ɩɚɪɚɦɟɬɪɚ.

ɉɪɢ ɪɚɛɨɬɟ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɢɫɩɨɥɶɡɨɜɚɬɶ ɰɢɮɪɨɜɨɣ ɮɢɥɶɬɪ 

ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ, ɫɦ. ɢɧɫɬɪɭɤɰɢɢ ɧɚ ɫɬɪɚɧɢɰɟ 72.
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ɉɚɪɚɦɟɬɪɵ ɩɨ ɭɦɨɥɱɚɧɢɸ ɤɨɦɚɧɞ MEASure? ɢ CONFigure

Ɋɛɫɛɧɠɭɫ Ɍɣɬɭɠɧɛ ɥɩɧɛɨɟ SCPI
Ƀɬɪɩɦɷɢɮɠɧɩɠ 

ɮɧɩɦɲɛɨɣɠ

ɉɜɴɣɠ
ɟɦɺ ɝɬɠɰ
ɯɮɨɥɱɣɤ

ȼɯɨɞɧɨɣ ɤɚɧɚɥ
ɐɢɮɪɨɜɨɣ ɮɢɥɶɬɪ
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 
ɡɚɩɨɥɧɟɧɢɟ ɰɢɮɪɨɜɨɝɨ 
ɮɢɥɶɬɪɚ
Ⱥɧɚɥɨɝɨɜɵɣ ɮɢɥɶɬɪ
ɂɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ
Ɂɚɞɟɪɠɤɚ ɡɚɩɭɫɤɚ
ɑɢɫɥɨ ɡɚɩɭɫɤɨɜ
ɑɢɫɥɨ ɜɵɛɨɪɨɤ
Ɇɚɬ. ɨɩɟɪɚɰɢɢ
ɉɚɦɹɬɶ ɩɨɤɚɡɚɧɢɣ
Ⱦɢɫɩɥɟɣ (ȼɤɥ/ɜɵɤɥ)

ROUTe:TERMinals
INPut:FILTer
INPut:FILTer

INPut:FILTer
TRIGger:SOURce
TRIGger:DELay
TRIGger:COUNt
SAMPle:COUNt
CALCulate
DATA:FEED RDG_STORE
DISPlay

Ʉɚɧɚɥ 1
ȼɵɤɥ
ɉɨɫɥ. ɭɫɬ. ɡɧɚɱɟɧɢɟ

ȼɵɤɥ
ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ
1
1
ȼɵɤɥ
«CALC»
ȼɤɥ

Ƀɨɟɣɝɣɟɮɛɦɷ-
ɨɶɠ ɟɦɺ ɥɛɡɟɩɤ
ɯɮɨɥɱɣɣ

ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ
(ɜ NPLC)
Ⱦɢɚɩɚɡɨɧ
Ɂɧɚɱɟɧɢɟ ɧɭɥɹ

<ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ>

<ɞɢɚɩɚɡɨɧ>
SENSe: <ɮɭɧɤɰɢɹ> :NULL

(10 ɰɢɤɥɨɜ)

Ⱥɜɬ. ɨɩɪ. ɞɢɚɩɚɡɨɧɚ
ȼɵɤɥ

ɍɩɦɷɥɩ ɟɦɺ
ɬɩɪɫɩɭɣɝɦɠɨɣɺ

ɂɡɦɟɪɟɧɢɹ Ω 
ɫ ɤɨɦɩɟɧɫɚɰɢɟɣ ɫɦɟɳɟɧɢɹ
ɂɡɦɟɪɟɧɢɹ Ω 
ɨɝɪɚɧɢɱɟɧɧɵɦ 
ɧɚɩɪɹɠɟɧɢɟɦ
ɂɡɦɟɪɟɧɢɹ Ω ɩɪɢ ɧɢɡɤɨɣ 
ɦɨɳɧɨɫɬɢ

SOURce:FRESistance
OCOMPensated

SOURce:FRESistance:
OLTage:LIMit

SOURce:FRESistance
POWer:LIMit

ȼɵɤɥ

ɉɨɫɥ. ɭɫɬ. ɡɧɚɱɟɧɢɟ

ɉɨɫɥ. ɭɫɬ. ɡɧɚɱɟɧɢɟ

ɍɩɦɷɥɩ ɟɦɺ
ɭɠɧɪɠɫɛɭɮɫɶ

Ʉɥɚɫɫ ɞɚɬɱɢɤɚ

Ɍɢɩ ɩɪɨɛɧɢɤɚ

Ɍɢɩ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ 
ɞɚɬɱɢɤɚ (RTD)

SENSe:TEMPerature
TRANsducer
SENSe:TEMPerature
TRANsducer
SENSe:TEMPerature
TRANsducer

ɉɨɫɥ. ɭɫɬ. ɤɥɚɫɫ

ɉɨɫɥ. ɭɫɬ. ɬɢɩ

ɉɨɫɥ. ɭɫɬ. ɬɢɩ

ȼ ɤɨɦɚɧɞɚɯ MEASure? (ɂɁɆȿɊɂɌɖ) ɢ CONFigure (ɇȺɋɌɊɈɂɌɖ) ɩɚɪɚɦɟɬɪɵ 
ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɬɟɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɯɪɚɧɹɬɫɹ ɜ ɷɧɟɪɝɨ-
ɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ. ɉɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɯɪɚɧɹɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ 
ɩɚɦɹɬɢ, ɢɦɢ ɧɟ ɢɡɦɟɧɹɸɬɫɹ, ɢ ɤɨɦɚɧɞɵ MEASure? (ɂɁɆȿɊɂɌɖ) ɢ CONFigure 
(ɇȺɋɌɊɈɂɌɖ) ɢɫɩɨɥɶɡɭɸɬ ɡɧɚɱɟɧɢɹ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢɡ ɩɚɦɹɬɢ. 
Сɦ. ɢɧɫɬɪɭкцɢɢ ɧɚ  ɫɬɪɚɧɢцɟ 128. ɇɚɩɪɢɦɟɪ, ɩɨɫɥɟɞɧɢɟ ɧɚɫɬɪɨɟɧɧɵɟ ɟɞɢ-
ɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ — 
ɤɨɦɚɧɞɵ MEASure? ɢ CONFigure ɧɟ ɢɡɦɟɧɹɸɬ ɷɬɭ ɧɚɫɬɪɨɣɤɭ.
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞɵ MEASure?

ɉɪɨɳɟ ɜɫɟɝɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɧɚ ɩɪɢɛɨɪɟ ɦɨɠɧɨ ɫ ɩɨɦɨ-
ɳɶɸ ɤɨɦɚɧɞɵ MEASure? (ɂɁɆȿɊɂɌɖ). ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɷɬɚ ɤɨɦɚɧɞɚ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɛɨɥɶɲɨɣ ɝɢɛɤɨɫɬɢ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɞɚɧɧɨɣ ɤɨɦɚɧɞɵ ɩɪɢɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɧɚɫɬɪɨɣɤɢ 
ɩɨ ɭɦɨɥɱɚɧɢɸ ɞɥɹ ɡɚɩɪɨɲɟɧɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɟ ɧɟɦɟɞ-
ɥɟɧɧɨ. ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɢɡɦɟɪɟɧɢɹ ɧɟɥɶɡɹ ɢɡɦɟɧɢɬɶ ɤɚɤɢɟ-ɥɢɛɨ ɧɚɫɬɪɨɣɤɢ 
(ɩɨɦɢɦɨ ɮɭɧɤɰɢɢ, ɞɢɚɩɚɡɨɧɚ ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ). Ɋɟɡɭɥɶɬɚɬɵ ɧɚɩɪɚɜɥɹ-
ɸɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ.

  MEASure? ( )    
CONFigure ( ),      READ?
( ).

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞɵ CONFigure

ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɚ ɧɟɫɤɨɥɶɤɨ ɛɨɥɶɲɚɹ ɝɢɛɤɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɣɬɟ 
ɤɨɦɚɧɞɭ CONFigure (ɇȺɋɌɊɈɂɌɖ). ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɞɚɧɧɨɣ ɤɨɦɚɧɞɵ ɩɪɢɛɨɪ 
ɡɚɞɚɟɬ ɧɚɫɬɪɨɣɤɢ ɩɨ ɭɦɨɥɱɚɧɢɸ ɞɥɹ ɡɚɩɪɨɲɟɧɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ (ɧɚɩɪɢɦɟɪ, ɞɥɹ 
ɤɨɧɮɢɝɭɪɚɰɢɢ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɨɦɚɧɞɨɣ MEASure?). ȼ ɬɨ ɠɟ ɜɪɟɦɹ 
ɢɡɦɟɪɟɧɢɟ   ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɢ ɦɨɠɧɨ ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɩɚɪɚɦɟ-
ɬɪɵ ɢɡɦɟɪɟɧɢɣ, ɩɪɟɠɞɟ ɱɟɦ ɧɚɱɚɬɶ ɢɡɦɟɪɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ «ɩɨɲɚɝɨɜɨ» 
ɦɟɧɹɬɶ ɤɨɧɮɢɝɭɪɚɰɢɸ ɩɪɢɛɨɪɚ, ɧɚɱɚɜ ɫ ɫɨɫɬɨɹɧɢɹ ɩɨ ɭɦɨɥɱɚɧɢɸ. ȼ ɢɡɦɟɪɢɬɟɥɶɧɨɦ 
ɩɪɢɛɨɪɟ ɪɟɚɥɢɡɨɜɚɧ ɪɹɞ ɧɢɡɤɨɭɪɨɜɧɟɜɵɯ ɤɨɦɚɧɞ ɜ ɩɨɞɫɢɫɬɟɦɚɯ INPut, SENSe, 
CALCulate ɢ TRIGger. (Ʉɨɦɚɧɞɭ SENSe:FUNCtion ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɢɡɦɟɧɟɧɢɹ 
ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɹ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɚɧɞ MEASure? ɢ CONFigure).

  ,   INITiate ( -
)  READ? ( ).

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ range ɢ resolution

ɉɪɢ ɪɚɛɨɬɟ ɫ ɤɨɦɚɧɞɚɦɢ MEASure? (ɂɁɆȿɊɂɌɖ) ɢ CONFigure (ɇȺɋɌɊɈɂɌɖ) 
ɜɵɛɪɚɬɶ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ, ɞɢɚɩɚɡɨɧ ɢ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɦɨɠɧɨ 
ɜ ɨɞɧɨɣ ɬɚɤɨɣ ɤɨɦɚɧɞɟ. ɂɫɩɨɥɶɡɭɣɬɟ ɩɚɪɚɦɟɬɪ range ( ) ɞɥɹ ɭɤɚɡɚɧɢɹ ɮɢɤ-
ɫɢɪɨɜɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ, ɛɨɥɶɲɟɝɨ, ɱɟɦ ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 
ɉɚɪɚɦɟɬɪ range ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɡɧɚɱɟɧɢɟ AUTO, ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɚɩɚɡɨɧɚ.
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ɂɫɩɨɥɶɡɭɣɬɟ ɩɚɪɚɦɟɬɪ resolution (  ), ɱɬɨɛɵ ɡɚɞɚɬɶ ɧɟɨɛ-
ɯɨɞɢɦɭɸ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ. ɍɫɬɚɧɨɜɤɚ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛ-
ɧɨɫɬɢ ɡɚɞɚɟɬ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɜ ɩɪɢɛɨɪɟ. ɉɚɪɚɦɟɬɪɭ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɦɨɠɧɨ ɩɪɢɫɜɨɢɬɶ ɥɸɛɨɟ ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ, ɧɨ ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɧɟɦɭ ɜɪɟɦɹ ɢɧɬɟ-
ɝɪɚɰɢɢ (ɜ ɩɟɪɢɨɞɚɯ ɫɟɬɢ ɩɢɬɚɧɢɹ, NPLC) ɛɭɞɟɬ ɨɞɧɢɦ ɢɡ ɫɥɟɞɭɸɳɢɯ:

ɍɤɚɡɵɜɚɣɬɟ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɬɟɯ ɠɟ ɟɞɢɧɢɰɚɯ ɢɡɦɟɪɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɭɧɤɰɢɹ ɢɡɦɟɪɟɧɢɹ, ɚ     . ɇɚɩɪɢɦɟɪ, ɩɪɢ 
ɢɡɦɟɪɟɧɢɹɯ ɜ ɜɨɥɶɬɚɯ ɭɤɚɡɵɜɚɣɬɟ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɜɨɥɶɬɚɯ. Ⱦɥɹ ɢɡɦɟ-
ɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɤɚɡɵɜɚɣɬɟ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɨɦɚɯ.

   resolution (  ) -
   (range).

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞɵ READ?

Ʉɨɦɚɧɞɚ READ? (ɉɊɈɑȿɋɌɖ) ɢɡɦɟɧɹɟɬ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɨɜ ɫ «ɨɠɢɞɚɧɢɹ» 
(idle) ɧɚ «ɨɠɢɞɚɧɢɟ ɡɚɩɭɫɤɚ» (wait-for-trigger). ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɧɚɱɧɟɬɫɹ, 
ɤɨɝɞɚ ɩɨɫɥɟ ɩɪɢɟɦɚ ɤɨɦɚɧɞɵ READ? (ɉɊɈɑȿɋɌɖ) ɨɤɚɠɭɬɫɹ ɜɵɩɨɥɧɟɧɵ ɡɚɞɚɧɧɵɟ 
ɭɫɥɨɜɢɹ ɡɚɩɭɫɤɚ. ɉɨɤɚɡɚɧɢɹ  ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ. Ⱦɚɧɧɵɟ 
ɩɨɤɚɡɚɧɢɣ  ɫɱɢɬɵɜɚɬɶ ɜ ɤɨɧɬɪɨɥɥɟɪ ɲɢɧɵ, ɢɥɢ ɠɟ ɩɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ 
ɜɵɯɨɞɧɨɝɨ ɛɭɮɟɪɚ ɩɪɢɛɨɪ ɩɪɟɤɪɚɬɢɬ ɢɡɦɟɪɟɧɢɹ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɚɧɞɵ 
READ? (ɉɊɈɑȿɋɌɖ) ɩɨɤɚɡɚɧɢɹ   ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ.

  READ? ( )    INITiate 
( ),      FETCh? ( ), 

  ,      .

<ɫɛɢɫɠɳɛɹɴɛɺ ɬɪɩɬɩɜɨɩɬɭɷ>
ɢɨɛɲɠɨɣɠ ɪɛɫɛɧɠɭɫɛ

Ƚɫɠɧɺ ɮɬɫɠɟɨɠɨɣɺ
(ɝ NPLC)

< 0,0001 x ɞɢɚɩɚɡɨɧ 0,02

< 0,00001 x ɞɢɚɩɚɡɨɧ 0,2

< 0,000003 x ɞɢɚɩɚɡɨɧ 1

< 0,0000022 x ɞɢɚɩɚɡɨɧ 2

< 0,000001 x ɞɢɚɩɚɡɨɧ 10

< 0,0000008 x ɞɢɚɩɚɡɨɧ 20

< 0,0000003 x ɞɢɚɩɚɡɨɧ 100

< 0,00000022 x ɞɢɚɩɚɡɨɧ 200
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞ INITiate ɢ FETCh?

Ʉɨɦɚɧɞɵ INITiate (ɂɇɂɐɂɂɊɈȼȺɌɖ) ɢ FETCh? (ɉɈɅɍɑɂɌɖ) ɨɛɟɫɩɟɱɢɜɚɸɬ ɤɨɧ-
ɬɪɨɥɶ ɧɚ ɫɚɦɨɦ ɧɢɡɤɨɦ ɭɪɨɜɧɟ ɩɪɨɰɟɫɫɨɜ ɚɤɬɢɜɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɩɨ ɡɚɩɭɫɤɭ 
ɢ ɫɱɢɬɵɜɚɧɢɹ ɩɨɤɚɡɚɧɢɣ (ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɢɛɤɨɫɬɶɸ). ɂɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ INITiate 
(ɂɇɂɐɂɂɊɈȼȺɌɖ) ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɪɢɛɨɪ ɛɭɞɟɬ ɧɚɫɬɪɨɟɧ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɢɡɦɟɪɟ-
ɧɢɣ. Ɉɧɚ ɦɟɧɹɟɬ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ ɚɤɬɢɜɚɰɢɢ ɩɨ ɡɚɩɭɫɤɚɦ ɫ «ɨɠɢɞɚɧɢɹ» (idle) 
ɧɚ «ɨɠɢɞɚɧɢɟ ɡɚɩɭɫɤɚ» (wait-for-trigger). ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɧɚɱɧɟɬɫɹ, ɤɨɝɞɚ 
ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɤɨɦɚɧɞɵ INITiate (ɂɇɂɐɂɂɊɈȼȺɌɖ) ɨɤɚɠɭɬɫɹ ɜɵɩɨɥɧɟɧɵ ɡɚɞɚɧ-
ɧɵɟ ɭɫɥɨɜɢɹ ɡɚɩɭɫɤɚ. ɉɨɤɚɡɚɧɢɹ  ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ 
(ɦɨɠɟɬ ɫɨɯɪɚɧɹɬɶɫɹ ɞɨ 1024 ɩɨɤɚɡɚɧɢɣ). ɉɨɤɚɡɚɧɢɹ  ɜ ɩɚɦɹɬɢ ɞɨ ɦɨɦɟɧɬɚ, 
ɤɨɝɞɚ ɜɵ ɫɦɨɠɟɬɟ ɩɨɥɭɱɢɬɶ ɢɯ.

ɂɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ FETCh? (ɉɈɅɍɑɂɌɖ) ɞɥɹ ɩɟɪɟɧɨɫɚ ɩɨɤɚɡɚɧɢɣ ɢɡ ɜɧɭɬɪɟɧɧɟɣ 
ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ ɜ ɟɝɨ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ, ɨɬɤɭɞɚ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɫɱɢɬɚɧɵ ɤɨɧɬɪɨɥɥɟ-
ɪɨɦ ɲɢɧɵ.

Ⱦɥɹ ɧɚɫɬɪɨɣɤɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɵ SENSe. Ⱦɥɹ ɢɡɦɟɪɟ-
ɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɞɜɭɦ ɤɚɧɚɥɚɦ ɦɨɠɧɨ ɧɚɫɬɪɚɢɜɚɬɶ ɤɚɠɞɵɣ ɢɡ ɤɚɧɚɥɨɜ 
ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ, ɭɤɚɡɵɜɚɹ ɥɢɛɨ SENSe1, ɥɢɛɨ SENSe2. ɉɨɫɥɟ ɧɚɫɬɪɨɣɤɢ ɢɫɩɨɥɶ-
ɡɭɣɬɟ ɤɨɦɚɧɞɭ ROUTe:TERM ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɦɟɠɞɭ ɜɯɨɞɧɵɦɢ ɤɚɧɚɥɚɦɢ.

ȿɫɥɢ ɨɬɩɪɚɜɢɬɶ ɞɜɟ ɤɨɦɚɧɞɵ ɡɚɩɪɨɫɚ, ɧɟ ɩɪɨɱɢɬɚɜ ɨɬɤɥɢɤ ɧɚ ɩɟɪɜɭɸ, ɚ ɡɚɬɟɦ 
ɩɨɩɵɬɚɬɶɫɹ ɫɱɢɬɚɬɶ ɜɬɨɪɨɣ ɨɬɤɥɢɤ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɱɚɫɬɶ ɞɚɧɧɵɯ ɩɟɪɜɨɝɨ 
ɨɬɤɥɢɤɚ, ɡɚ ɤɨɬɨɪɵɦɢ ɛɭɞɟɬ ɫɥɟɞɨɜɚɬɶ ɩɨɥɧɨɫɬɶɸ ɜɬɨɪɨɣ ɨɬɤɥɢɤ. ɑɬɨɛɵ 
ɢɡɛɟɠɚɬɶ ɬɚɤɢɯ ɫɢɬɭɚɰɢɣ, ɧɟ ɨɬɩɪɚɜɥɹɣɬɟ ɤɨɦɚɧɞ ɡɚɩɪɨɫɨɜ, ɧɟ ɫɱɢɬɚɜ ɨɬɤɥɢɤ. 
ȿɫɥɢ ɠɟ ɬɚɤɚɹ ɫɢɬɭɚɰɢɹ ɧɟɢɡɛɟɠɧɚ, ɨɬɩɪɚɜɥɹɣɬɟ ɤɨɦɚɧɞɭ ɨɱɢɫɬɤɢ ɭɫɬɪɨɣɫɬɜɚ 
(device clear), ɩɪɟɠɞɟ ɱɟɦ ɨɬɩɪɚɜɥɹɬɶ ɜɬɨɪɭɸ ɤɨɦɚɧɞɭ ɡɚɩɪɨɫɚ.

Ʉɨɦɚɧɞɵ INIT (ɂɇɂɐɂɂɊɈȼȺɌɖ) ɢ FETCh? (ɉɈɅɍɑɂɌɖ) ɢɫɩɨɥɶɡɭɸɬ ɩɚɦɹɬɶ 

ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ. Ⱦɚɠɟ ɜ ɫɥɭɱɚɟ ɧɚɪɭɲɟɧɢɹ ɫɨɯɪɚɧɟɧɧɵɯ ɩɨɤɚɡɚɧɢɣ 

ɩɨ ɧɢɦ ɜɫɟ ɠɟ ɦɨɠɧɨ ɛɭɞɟɬ ɩɨɥɭɱɢɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɫ ɩɨɦɨɳɶɸ 

ɤɨɦɚɧɞɵ DATA:FEED. Сɦ. ɢɧɫɬɪɭкцɢɢ ɧɚ ɫɬɪɚɧɢцɟ 168.
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ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ MEASure?

ȼ ɫɥɟɞɭɸɳɟɦ ɫɟɝɦɟɧɬɟ ɩɪɨɝɪɚɦɦɵ ɩɨɤɚɡɚɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞɵ MEASure? 
(ɂɁɆȿɊɂɌɖ) ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɹ. ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɪɢɛɨɪ ɧɚɫɬɪɚɢɜɚɟɬɫɹ 
ɧɚ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɤɚɧɚɥɭ 1 ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɨɩɪɟɞɟɥɟɧɢɟɦ ɞɢɚɩɚɡɨɧɚ 
ɩɨ ɜɯɨɞɧɨɦɭ ɫɢɝɧɚɥɭ, ɩɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ «ɨɠɢɞɚɧɢɹ 
ɡɚɩɭɫɤɚ» (wait-for-trigger), ɡɚɬɟɦ ɜ ɩɪɢɛɨɪɟ ɩɨɞɚɟɬɫɹ ɜɧɭɬɪɟɧɧɢɣ ɡɚɩɭɫɤ ɞɥɹ ɜɵɩɨɥ-
ɧɟɧɢɹ ɨɞɧɨɝɨ ɢɡɦɟɪɟɧɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɢɡɦɟɪɟɧɧɨɟ ɩɨɤɚɡɚɧɢɟ ɨɬɩɪɚɜɥɹɟɬɫɹ 
ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ.

MEAS:VOLT:DC? AUTO,MIN,(@FRONt1)
bus enter statement

ɗɬɨ ɫɚɦɵɣ ɩɪɨɫɬɨɣ ɫɩɨɫɨɛ ɜɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ. Ɉɞɧɚɤɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɤɨɦɚɧɞɵ MEASure? (ɂɁɆȿɊɂɌɖ) ɧɟɜɨɡɦɨɠɧɨ ɝɢɛɤɨ ɡɚɞɚɬɶ ɱɢɫɥɨ ɡɚɩɭɫɤɨɜ, ɱɢɫɥɨ 
ɜɵɛɨɪɨɤ, ɡɚɞɟɪɠɤɭ ɡɚɩɭɫɤɚ ɢ ɬ. ɞ. ȼɫɟ ɩɚɪɚɦɟɬɪɵ ɢɡɦɟɪɟɧɢɹ, ɩɨɦɢɦɨ ɮɭɧɤɰɢɢ, ɞɢɚ-
ɩɚɡɨɧɚ ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨ ɫɬɚɧɞɚɪɬɧɵɦ ɭɫɬɚɧɨɜɤɚɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ( .    145).

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ CONFigure № 1

ȼ ɫɥɟɞɭɸɳɟɦ ɫɟɝɦɟɧɬɟ ɩɪɨɝɪɚɦɦɵ ɩɨɤɚɡɚɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞɵ READ? 
(ɉɊɈɑȿɋɌɖ) ɫɨɜɦɟɫɬɧɨ ɫ ɤɨɦɚɧɞɨɣ CONFigure (ɇȺɋɌɊɈɂɌɖ) ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɢɡɦɟɪɟɧɢɹ ɩɨ ɜɧɟɲɧɟɦɭ ɡɚɩɭɫɤɭ. ɉɪɨɝɪɚɦɦɚ ɧɚɫɬɪɚɢɜɚɟɬ ɩɪɢɛɨɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. Ʉɨɦɚɧɞɚ CONFigure (ɇȺɋɌɊɈɂɌɖ) ɧɟ ɩɟɪɟɜɨɞɢɬ 
ɩɪɢɛɨɪ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ (wait-for-trigger). Ʉɨɦɚɧɞɚ READ? (ɉɊɈ-
ɑȿɋɌɖ) ɩɟɪɟɜɨɞɢɬ ɩɪɢɛɨɪ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ, ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɟ 
ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɢɦɩɭɥɶɫɚ ɧɚ ɜɯɨɞ Ext Trig (  ) ɢ ɨɬɩɪɚɜɥɹɟɬ ɢɡɦɟ-
ɪɟɧɧɨɟ ɩɨɤɚɡɚɧɢɟ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ.

CONF:VOLT:DC 10, MIN, (@FRONt1)
TRIG:SOUR EXT
READ?
bus enter statement

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ CONFigure № 2

ɋɥɟɞɭɸɳɢɣ ɫɟɝɦɟɧɬ ɩɪɨɝɪɚɦɦɵ ɩɨɯɨɠ ɧɚ ɩɪɢɜɟɞɟɧɧɵɣ ɜɵɲɟ, ɧɨ ɜ ɧɟɦ ɞɥɹ ɩɟɪɟ-
ɜɨɞɚ ɩɪɢɛɨɪɚ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ (wait-for-trigger) ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɚɧɞɚ 
INITiate (ɂɇɂɐɂɂɊɈȼȺɌɖ). Ʉɨɦɚɧɞɚ INITiate (ɂɇɂɐɂɂɊɈȼȺɌɖ) ɩɟɪɟɜɨɞɢɬ ɩɪɢɛɨɪ 
ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ (wait-for-trigger), ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɟ ɩɪɢ ɩɨɫɬɭ-
ɩɥɟɧɢɢ ɢɦɩɭɥɶɫɚ ɧɚ ɜɯɨɞ Ext Trig (  ) ɢ ɨɬɩɪɚɜɥɹɟɬ ɢɡɦɟɪɟɧɧɨɟ ɩɨɤɚ-
ɡɚɧɢɟ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɩɚɦɹɬɶ ɩɪɢɛɨɪɚ. Ʉɨɦɚɧɞɚ FETCh? (ɉɈɅɍɑɂɌɖ) ɩɟɪɟɧɨɫɢɬ 
ɩɨɤɚɡɚɧɢɟ ɢɡ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ.

CONF:VOLT:DC 10, MIN, (@FRONt1)
TRIG:SOUR EXT
INIT
FETC?
bus enter statement
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ɋɨɯɪɚɧɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɚɧɞɵ INITiate 
(ɂɇɂɐɂɂɊɈȼȺɌɖ) ɩɪɨɢɫɯɨɞɢɬ ɛɵɫɬɪɟɟ, ɱɟɦ ɨɬɩɪɚɜɤɚ ɩɨɤɚɡɚɧɢɣ ɜ ɜɵɯɨɞɧɨɣ 
ɛɭɮɟɪ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ READ? (ɉɊɈɑȿɋɌɖ). ȼɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɢɡɦɟɪɢ-
ɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɦɨɠɟɬ ɯɪɚɧɢɬɶɫɹ ɞɨ 1024 ɩɨɤɚɡɚɧɢɣ. ȿɫɥɢ ɧɚɫɬɪɨɢɬɶ ɩɪɢɛɨɪ 
ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɛɨɥɟɟ ɱɟɦ 1024 ɩɨɤɚɡɚɧɢɣ (ɢɫɩɨɥɶɡɭɹ ɩɚɪɚɦɟɬɪɵ ɱɢɫɥɚ ɜɵɛɨɪɨɤ 
ɢ ɱɢɫɥɚ ɡɚɩɭɫɤɨɜ), ɚ ɡɚɬɟɦ ɨɬɩɪɚɜɢɬɶ ɤɨɦɚɧɞɭ INITiate (ɂɇɂɐɂɂɊɈȼȺɌɖ), ɜɨɡɧɢɤ-
ɧɟɬ ɨɲɢɛɤɚ ɩɚɦɹɬɢ.

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ INITiate (ɂɇɂɐɂɂɊɈȼȺɌɖ) ɞɚɥɶɧɟɣɲɢɟ ɤɨɦɚɧɞɵ 
ɧɟ ɩɪɢɧɢɦɚɸɬɫɹ, ɩɨɤɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɧɟ ɛɭɞɟɬ ɡɚɜɟɪɲɟɧɚ. Ɉɞɧɚɤɨ 
ɜ ɫɥɭɱɚɟ ɜɵɛɨɪɚ ɲɢɧɵ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɨɜ (TRIGger:SOURce BUS) ɩɪɢ-
ɛɨɪ ɛɭɞɟɬ ɩɪɢɧɢɦɚɬɶ ɤɨɦɚɧɞɭ *TRG (ɲɢɧɧɵɣ ɡɚɩɭɫɤ) ɢɥɢ ɫɨɨɛɳɟɧɢɹ IEEE-488 
Group Execute Trigger (   ). ɂɡɦɟɪɟɧɢɟ, ɧɚɱɚɬɨɟ ɤɨɦɚɧ-
ɞɨɣ INITiate (ɂɇɂɐɂɂɊɈȼȺɌɖ), ɦɨɠɧɨ ɨɫɬɚɧɨɜɢɬɶ ɩɭɬɟɦ ɨɬɩɪɚɜɤɢ ɫɢɝɧɚɥɚ ɨɱɢɫɬɤɢ 
ɭɫɬɪɨɣɫɬɜɚ ( .   205).

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ CONFigure № 3

ȼ ɫɥɟɞɭɸɳɟɦ ɫɟɝɦɟɧɬɟ ɩɪɨɝɪɚɦɦɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨɫɬɨɹɧɢɟ ɞɜɭɯ ɜɯɨɞɧɵɯ ɤɚɧɚ-
ɥɨɜ, ɩɨɫɥɟ ɱɟɝɨ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ ROUTe ɢ READ? ɩɪɨɢɡɜɨɞɹɬɫɹ ɢɡɦɟɪɟɧɢɹ 
ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɧɢɯ. Ʉɚɧɚɥ 1 ɧɚɫɬɪɨɟɧ ɧɚ ɞɢɚɩɚɡɨɧ 10 ɜɨɥɶɬ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɪɚɡɪɟ-
ɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. Ʉɚɧɚɥ 2 ɧɚɫɬɪɨɟɧ ɧɚ ɞɢɚɩɚɡɨɧ 1 ɜɨɥɶɬ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, 
ɱɬɨ ɨɞɧɚ ɢ ɬɚ ɠɟ ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɞɟɣɫɬɜɭɟɬ ɞɥɹ ɨɛɨɢɯ ɤɚɧɚɥɨɜ, 
ɚ ɞɟɣɫɬɜɭɸɳɢɦ ɡɧɚɱɟɧɢɟɦ ɱɢɫɥɚ ɩɟɪɢɨɞɨɜ NPLC ɛɭɞɟɬ ɡɧɚɱɟɧɢɟ NPLC, ɭɫɬɚɧɨɜ-
ɥɟɧɧɨɟ ɩɨɫɥɟɞɧɟɣ ɢɡ ɩɨɞɚɧɧɵɯ ɧɚ ɫɱɟɬɱɢɤ ɤɨɦɚɧɞ CONFigure (ɇȺɋɌɊɈɂɌɖ).

CONFigure:VOLT:DC 10, MAX, (@FRONt1)
CONFigure:VOLT:DC 1, MAX, (@FRONt2)
ROUTe:TERMinals FRONt1
READ?
bus enter statement
ROUTe:TERMinals FRONt2
READ?
bus enter statement
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Ʉɨɦɚɧɞɵ MEASure? ɢ CONFigure

.  «   »   70   3. 
  MEASure?,   CONFigure    
    . .    145.

– Ⱦɥɹ ɩɚɪɚɦɟɬɪɚ range ( ) ɜɚɪɢɚɧɬ MIN ɜɵɛɢɪɚɟɬ ɧɚɢɦɟɧɶɲɢɣ ɜɨɡɦɨɠ-
ɧɵɣ ɞɢɚɩɚɡɨɧ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɮɭɧɤɰɢɢ; ɜɚɪɢɚɧɬ MAX ɜɵɛɢɪɚɟɬ ɧɚɢɛɨɥɶɲɢɣ 
ɜɨɡɦɨɠɧɵɣ ɞɢɚɩɚɡɨɧ; ɜɚɪɢɚɧɬɵ AUTO ɢ DEF ɜɤɥɸɱɚɸɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟ-
ɥɟɧɢɟ ɞɢɚɩɚɡɨɧɚ.

– Ⱦɥɹ ɩɚɪɚɦɟɬɪɚ resolution (  ) ɭɤɚɡɵɜɚɣɬɟ ɪɚɡɪɟɲɚɸ-
ɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɬɟɯ ɠɟ ɟɞɢɧɢɰɚɯ ɢɡɦɟɪɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɭɧɤ-
ɰɢɹ ɢɡɦɟɪɟɧɢɹ, ɚ     . ȼɚɪɢɚɧɬ MIN ɜɵɛɢɪɚɟɬ ɧɚɢɦɟɧɶɲɟɟ 
ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɜɵɫɲɟɣ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨ-
ɫɬɢ; ɜɚɪɢɚɧɬ MAX ɜɵɛɢɪɚɟɬ ɧɚɢɛɨɥɶɲɟɟ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ, ɱɬɨ ɫɨɨɬɜɟɬ-
ɫɬɜɭɟɬ ɫɚɦɨɣ ɧɢɡɤɨɣ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ; ɜɚɪɢɚɧɬ DEF ɜɵɛɢɪɚɟɬ 
ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ 0,000001 x ɞɢɚ-
ɩɚɡɨɧ (ɩɪɢ 10 ɩɟɪɢɨɞɚɯ PLC). .    146.

–    resolution (  ) -
   (range).

– Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɬɚɤɠɟ ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɜɯɨɞɧɨɣ ɤɚɧɚɥ. ɉɚɪɚɦɟɬɪ 
channel ( ) ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɹ FRONt1, FRONt2, 1 ɢɥɢ 2. ȼ ɤɨɦɚɧɞɟ 
ɩɟɪɟɞ ɨɛɨɡɧɚɱɟɧɢɟɦ ɤɚɧɚɥɚ ɞɨɥɠɟɧ ɛɵɬɶ ɞɨɛɚɜɥɟɧ ɫɢɦɜɨɥ «@», ɢ ɨɛɨɡɧɚɱɟɧɢɟ 
ɜɦɟɫɬɟ ɫ ɫɢɦɜɨɥɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɥɸɱɟɧɵ ɜ ɤɪɭɝɥɵɟ ɫɤɨɛɤɢ ().

MEASure[:VOLTage][:DC]?
[{< > | AUTO | MIN | MAX | DEF}]
[,{<  > | MIN | MAX | DEF}][,(@< >)]

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɫɬɪɨɣɤɢ ɢ ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟ-
ɧɢɹ ɫ ɭɤɚɡɚɧɧɵɦɢ ɞɢɚɩɚɡɨɧɨɦ, ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɢ ɜɯɨɞɧɵɦ ɤɚɧɚɥɨɦ. 
ɂɡɦɟɪɟɧɧɨɟ ɩɨɤɚɡɚɧɢɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ.

MEASure[:VOLTage][:DC]:RATio?
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 

DEF}]

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɫɬɪɨɣɤɢ ɢ ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɟ ɫɨɨɬɧɨɲɟ-
ɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɫ ɭɤɚɡɚɧɧɵɦɢ ɞɢɚɩɚɡɨɧɨɦ ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. ɂɡɦɟ-
ɪɟɧɧɨɟ ɩɨɤɚɡɚɧɢɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ. ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɫɨɨɬɧɨɲɟɧɢɣ 
ɭɤɚɡɚɧɧɵɣ ɞɢɚɩɚɡɨɧ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɫɢɝɧɚɥɭ, ɩɨɫɬɭɩɚɸɳɟɦɭ ɧɚ ɤɥɟɦɦɵ
ɤɚɧɚɥɚ 1. ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɥɟɦɦɚɯ ɤɚɧɚɥɚ 2 ɩɪɨɜɨɞɢɬɫɹ ɫ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɢɦ ɨɩɪɟɞɟɥɟɧɢɟɦ ɞɢɚɩɚɡɨɧɚ.

MEASure[:VOLTage][:DC]:DIFFerence?
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 

DEF}]
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ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɫɬɪɨɣɤɢ ɢ ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɟ ɪɚɡɧɨɫɬɢ 
ɧɚɩɪɹɠɟɧɢɣ ɫ ɭɤɚɡɚɧɧɵɦɢ ɞɢɚɩɚɡɨɧɨɦ ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. ɂɡɦɟɪɟɧɧɨɟ 
ɩɨɤɚɡɚɧɢɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ.

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɪɚɡɧɨɫɬɢ ɭɤɚɡɚɧɧɵɣ ɞɢɚɩɚɡɨɧ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɫɢɝɧɚɥɭ, ɩɨɫɬɭɩɚɸ-
ɳɟɦɭ ɧɚ ɤɥɟɦɦɵ ɤɚɧɚɥɚ 1. ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɥɟɦɦɚɯ ɤɚɧɚɥɚ 2 ɩɪɨɜɨ-
ɞɢɬɫɹ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɨɩɪɟɞɟɥɟɧɢɟɦ ɞɢɚɩɚɡɨɧɚ.

MEASure:FRESistance?
MEASure:RESistance?

[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 
DEF}]

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɫɬɪɨɣɤɢ ɢ ɩɪɨɢɡɜɨɞɢɬ 2-ɩɪɨɜɨɞɧɨɟ ɢɥɢ 
4-ɩɪɨɜɨɞɧɨɟ ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫ ɭɤɚɡɚɧɧɵɦɢ ɞɢɚɩɚɡɨɧɨɦ ɢ ɪɚɡɪɟɲɚɸɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ. ɂɡɦɟɪɟɧɧɨɟ ɩɨɤɚɡɚɧɢɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ.

MEASure:TEMPerature?
{TC | DEF},{B | E | J | K | N | R | S | T | DEF}[,1,{<  > | 

MIN | MAX | DEF}]
{THER | DEF},{DEF}[,1,{<  > | MIN | MAX | DEF}]
{FRTD | DEF},{85 | 91 | DEF}[,1,{<  > | MIN | MAX | DEF}]

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɫɬɪɨɣɤɢ ɢ ɧɚɫɬɪɚɢɜɚɟɬ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɤɚɡɚɧɧɵɯ ɬɢɩɚ ɩɪɨɛɧɢɤɚ ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛ-
ɧɨɫɬɢ. ɂɡɦɟɪɟɧɧɨɟ ɩɨɤɚɡɚɧɢɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ. DEF ɜɵɛɢɪɚɟɬ 
ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɨɫɥɟɞɧɢɣ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɬɢɩ ɩɪɨɛɧɢɤɚ.

CONFigure[:VOLTage][:DC]
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 

DEF}][,(@< >)]

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɫɬɪɨɣɤɢ ɢ ɧɚɫɬɪɚɢɜɚɟɬ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫ ɭɤɚɡɚɧɧɵɦɢ ɞɢɚɩɚɡɨɧɨɦ, ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨ-
ɫɬɶɸ ɢ ɜɯɨɞɧɵɦ ɤɚɧɚɥɨɦ. ɗɬɚ ɤɨɦɚɧɞɚ   ɜɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɹ.

CONFigure[:VOLTage][:DC]:RATio
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 

DEF}]

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɫɬɪɨɣɤɢ ɢ ɧɚɫɬɪɚɢɜɚɟɬ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟɧɢɟ 
ɫɨɨɬɧɨɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɫ ɭɤɚɡɚɧɧɵɦɢ ɞɢɚɩɚɡɨɧɨɦ ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨ-
ɫɬɶɸ. ɗɬɚ ɤɨɦɚɧɞɚ   ɜɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɹ. ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɫɨɨɬ-
ɧɨɲɟɧɢɣ ɭɤɚɡɚɧɧɵɣ ɞɢɚɩɚɡɨɧ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɫɢɝɧɚɥɭ, ɩɨɫɬɭɩɚɸɳɟɦɭ ɧɚ ɤɥɟɦɦɵ 
ɤɚɧɚɥɚ 1. ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɥɟɦɦɚɯ ɤɚɧɚɥɚ 2 ɩɪɨɜɨɞɢɬɫɹ ɫ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɢɦ ɨɩɪɟɞɟɥɟɧɢɟɦ ɞɢɚɩɚɡɨɧɚ.

CONFigure[:VOLTage][:DC]:DIFFerence
[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 

DEF}]

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɫɬɪɨɣɤɢ ɢ ɧɚɫɬɪɚɢɜɚɟɬ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟɧɢɟ 
ɪɚɡɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ ɫ ɭɤɚɡɚɧɧɵɦɢ ɞɢɚɩɚɡɨɧɨɦ ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. 
ɗɬɚ ɤɨɦɚɧɞɚ   ɜɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɹ. ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɪɚɡɧɨɫɬɢ 
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ɭɤɚɡɚɧɧɵɣ ɞɢɚɩɚɡɨɧ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɫɢɝɧɚɥɭ, ɩɨɫɬɭɩɚɸɳɟɦɭ ɧɚ ɤɥɟɦɦɵ
ɤɚɧɚɥɚ 1. ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɥɟɦɦɚɯ ɤɚɧɚɥɚ 2 ɩɪɨɜɨɞɢɬɫɹ ɫ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɢɦ ɨɩɪɟɞɟɥɟɧɢɟɦ ɞɢɚɩɚɡɨɧɚ.

CONFigure:FRESistance
CONFigure:RESistance

[{< > | AUTO | MIN | MAX | DEF}][,{<  > | MIN | MAX | 
DEF}]

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɫɬɪɨɣɤɢ ɢ ɧɚɫɬɪɚɢɜɚɟɬ ɩɪɢɛɨɪ ɧɚ 2-ɩɪɨɜɨ-
ɞɧɨɟ ɢɥɢ 4-ɩɪɨɜɨɞɧɨɟ ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫ ɭɤɚɡɚɧɧɵɦɢ ɞɢɚɩɚɡɨɧɨɦ ɢ ɪɚɡ-
ɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. ɗɬɚ ɤɨɦɚɧɞɚ   ɜɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɹ.

CONFigure:TEMPerature
{TC | DEF},{B | E | J | K | N | R | S | T | DEF}[,1,{<  > | 

MIN | MAX | DEF}]
{THER | DEF},{DEF}[,1,{<  > | MIN | MAX | DEF}]
{FRTD | DEF},{85 | 91 | DEF}[,1,{<  > | MIN | MAX | DEF}]

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɫɬɪɨɣɤɢ ɢ ɧɚɫɬɪɚɢɜɚɟɬ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɤɚɡɚɧɧɵɯ ɬɢɩɚ ɩɪɨɛɧɢɤɚ ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛ-
ɧɨɫɬɢ. ɗɬɚ ɤɨɦɚɧɞɚ   ɜɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɹ. DEF ɜɵɛɢɪɚɟɬ ɩɨ ɭɦɨɥ-
ɱɚɧɢɸ ɩɨɫɥɟɞɧɢɣ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɬɢɩ ɩɪɨɛɧɢɤɚ.

CONFigure?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɬɟɤɭɳɭɸ ɤɨɧɮɢɝɭɪɚɰɢɸ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɢ ɜɨɡ-
ɜɪɚɳɚɟɬ ɫɬɪɨɤɭ ɜ ɤɚɜɵɱɤɚɯ.
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ȼɵɛɨɪ ɮɭɧɤɰɢɢ, ɞɢɚɩɚɡɨɧɚ ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ
.   3, «   »,    67.

[SENSe:]FUNCtion "< >"

ȼɵɛɢɪɚɟɬ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ. ȼ ɫɬɪɨɤɟ ɤɨɦɚɧɞɵ ɮɭɧɤɰɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɤɥɸɱɟɧɚ 
ɜ ɤɚɜɵɱɤɢ (ɧɚɩɪɢɦɟɪ: FUNC "VOLT:DC"). Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɹ 
ɢɫɩɨɥɶɡɭɣɬɟ ɨɞɧɭ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɬɪɨɤ:

[SENSe:]FUNCtion?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ ɢ ɜɨɡɜɪɚɳɚɟɬ ɫɬɪɨɤɭ ɜ ɤɚɜɵɱɤɚɯ.

[{SENSe1: | SENSe2:}]VOLTage[:DC]:RANGe {< > | MIN | MAX}
[SENSe:]

FRESistance | RESistance
:RANGe {< > | MIN | MAX}

ɗɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɭɤɚɡɚɧɧɨɣ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟ-
ɧɢɹ. ȼɚɪɢɚɧɬ MIN ɜɵɛɢɪɚɟɬ ɧɚɢɦɟɧɶɲɢɣ ɞɢɚɩɚɡɨɧ. ȼɚɪɢɚɧɬ MAX ɜɵɛɢɪɚɟɬ ɧɚɢ-
ɛɨɥɶɲɢɣ ɞɢɚɩɚɡɨɧ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ]

[{SENSe1: | SENSe2:}]VOLTage[:DC]:RANGe? [MIN | MAX]
[SENSe:]

FRESistance | RESistance
:RANGe? {MIN | MAX}

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɞɥɹ ɮɭɧɤɰɢɢ ɞɢɚɩɚɡɨɧ.

VOLTage:DC RESistance (2-ɪɫɩɝɩɟɨɩɠ ɣɢɧɠɫɠɨɣɠ)

VOLTage:DC:RATio FRESistance (4-ɪɫɩɝɩɟɨɩɠ ɣɢɧɠɫɠɨɣɠ)

VOLTage:DC:DIFFerence TEMPerature
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[{SENSe1: | SENSe2:}]VOLTage[:DC]:RANGe:AUTO {OFF | ON}
[SENSe:]

FRESistance | RESistance
:RANGe:AUTO {OFF | ON}

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɤɥɸɱɚɟɬ ɢɥɢ ɜɤɥɸɱɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɞɥɹ 
ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɹ. ɉɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɚɩɚ-
ɡɨɧɚ: ɩɨɧɢɠɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɩɪɢ <10% ɬɟɤɭɳɟɝɨ ɞɢɚɩɚɡɨɧɚ; ɩɨɜɵɲɟɧɢɟ ɞɢɚɩɚɡɨɧɚ 
ɩɪɢ >120% ɬɟɤɭɳɟɝɨ ɞɢɚɩɚɡɨɧɚ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ]

[{SENSe1: | SENSe2:}]VOLTage[:DC]:RANGe:AUTO?
[SENSe:]

FRESistance | RESistance
:RANGe:AUTO?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɧɚɫɬɪɨɣɤɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɚɩɚɡɨɧɚ ɞɥɹ 
ɭɤɚɡɚɧɧɨɣ ɮɭɧɤɰɢɢ.

Ɉɧɚ ɜɨɡɜɪɚɳɚɟɬ «0» (OFF — ɜɵɤɥɸɱɟɧɨ) ɢɥɢ «1» (ON — ɜɤɥɸɱɟɧɨ).

[SENSe1: | SENSe2:]VOLTage:[DC:]RESolution {<  > | MIN | MAX}
[SENSe:]

FRESistance | RESistance
:RESolution {<  > | MIN | MAX}

ɗɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɞɥɹ ɭɤɚɡɚɧɧɨɣ ɮɭɧɤɰɢɢ. 
ɍɤɚɡɵɜɚɣɬɟ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɬɟɯ ɠɟ ɟɞɢɧɢɰɚɯ ɢɡɦɟɪɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɭɧɤɰɢɹ ɢɡɦɟɪɟɧɢɹ, ɚ     . ȼɚɪɢɚɧɬ MIN ɜɵɛɢ-
ɪɚɟɬ ɧɚɢɦɟɧɶɲɟɟ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɜɵɫɲɟɣ ɪɚɡɪɟɲɚɸ-
ɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. ȼɚɪɢɚɧɬ MAX ɜɵɛɢɪɚɟɬ ɧɚɢɛɨɥɶɲɟɟ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɦɟɧɶɲɟɣ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢ-
ɦɨɣ ɩɚɦɹɬɢ]

[SENSe1: | SENSe2:]VOLTage:[DC:]RESolution? [{MIN | MAX}]
[SENSe:]

FRESistance | RESistance
:RESolution? [{MIN | MAX}]

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɞɥɹ ɭɤɚɡɚɧɧɨɣ ɮɭɧɤɰɢɢ.
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[SENSe1: | SENSe2:]VOLTage[:DC]:NPLCycles
{0.02 | 0.2 | 1 | 2 | 10 | 20 | 100 | 200 | MIN | MAX}

[SENSe:]
FRESistance | RESistance

:NPLCycles {0.02 | 0.2 | 1 | 2 | 10 | 20 | 100 | 200 | MIN | MAX}
[SENSe:]TEMPerature:NPLCycles {0.02 | 0.2 | 1 | 2 | 10 | 20 | 100 | 200 

| MIN | MAX}

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ, ɡɚɞɚɜɚɟɦɨɟ ɜ ɜɢɞɟ ɱɢɫɥɚ ɩɟɪɢɨɞɨɜ ɫɟɬɢ 
ɩɢɬɚɧɢɹ, ɞɥɹ ɬɟɤɭɳɟɣ ɮɭɧɤɰɢɢ (ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ — 10 ɩɟɪɢɨɞɨɜ PLC). 
MI = 0.02. MAX =  00. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ]

[SENSe1: | SENSe2:]VOLTage[:DC]:NPLCycles? {MIN | MAX}
[SENSe:]

FRESistance | RESistance
:NPLCycles? {MIN | MAX}

[SENSe:]TEMPerature:NPLCycles? {MIN | MAX}

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɮɭɧɤɰɢɢ.
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ȼɵɛɨɪ ɜɯɨɞɧɨɝɨ ɤɚɧɚɥɚ
Ⱦɥɹ ɮɭɧɤɰɢɣ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɚɜɢɥɶɧɵɣ ɜɯɨɞɧɨɣ ɤɚɧɚɥ 
ɜɵɛɢɪɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 
ɜɯɨɞɧɨɣ ɤɚɧɚɥ.

ɋɚɦɵɣ ɩɪɨɫɬɨɣ, ɧɨ ɧɚɢɦɟɧɟɟ ɝɢɛɤɢɣ ɫɩɨɫɨɛ ɭɤɚɡɚɧɢɹ ɜɯɨɞɧɨɝɨ ɤɚɧɚɥɚ — ɷɬɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɤɚɧɚɥɚ ɜ ɤɨɦɚɧɞɚɯ MEASure? (ɂɁɆȿɊɂɌɖ) ɢ CONFigure 
(ɇȺɋɌɊɈɂɌɖ). ɉɪɢɦɟɪ:

CONFigure:VOLTage:DC MAX, MAX, (@FRONt1) ɤɚɧɚɥ 1
CONFigure:VOLTage:DC MAX, MAX, (@FRONt2) ɤɚɧɚɥ 2

ȼ ɩɨɞɫɢɫɬɟɦɟ SENSe ɞɥɹ ɜɵɛɨɪɚ ɜɯɨɞɧɨɝɨ ɤɚɧɚɥɚ ɢɡɦɟɧɹɟɬɫɹ ɫɚɦɨ ɤɥɸɱɟɜɨɟ 
ɫɥɨɜɨ, ɨɛɨɡɧɚɱɚɸɳɟɟ ɩɨɞɫɢɫɬɟɦɭ. ɉɪɢɦɟɪ:

SENSe1:VOLTage:RANGe 10 Уɫɬɚɧɨɜɤɚ ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɤɚɧɚɥɚ 1
SENSe2:VOLTage:RANGe 10 ɍɫɬɚɧɨɜɤɚ ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɤɚɧɚɥɚ 2

ɑɬɨɛɵ ɭɜɟɥɢɱɢɬɶ ɝɢɛɤɨɫɬɶ ɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɧɟɡɚɜɢɫɢɦɨɣ ɭɫɬɚ-
ɧɨɜɤɢ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɧɚɫɬɪɨɟɤ ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ, 
ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɤɚɠɞɵɣ ɢɡ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ ɬɪɟɛɭɟɦɵɦ ɨɛɪɚɡɨɦ, ɚ ɡɚɬɟɦ ɩɟɪɟ-
ɤɥɸɱɚɬɶɫɹ ɦɟɠɞɭ ɜɯɨɞɧɵɦɢ ɤɚɧɚɥɚɦɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ ROUTe:TERMinals.
ɉɪɢɦɟɪ:

SENSe1:VOLTage:RANGe 10 Кɚɧɚɥ 1, ɞɢɚɩɚɡɨɧ 10 В
SENSe2:VOLTage:RANGe .1 Кɚɧɚɥ 2, ɞɢɚɩɚɡɨɧ 100 ɦВ
ROUTe:TERMinals FRONt1 Вɵɛɪɚɬɶ ɤɚɧɚɥ 1
READ? Иɡɦɟɪɟɧɢɟ ɩɨ ɤɚɧɚɥɭ 1
ROUTe:TERMinals FRONt2 Вɵɛɪɚɬɶ ɤɚɧɚɥ 2
READ? Иɡɦɟɪɟɧɢɟ ɩɨ ɤɚɧɚɥɭ 2

Ɉɩɪɟɞɟɥɢɬɶ, ɤɚɤɨɣ ɢɡ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ ɚɤɬɢɜɟɧ, ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɡɚɩɪɨɫɚ:

ROUTe:TERMinals?

ɗɬɨɬ ɡɚɩɪɨɫ ɜɨɡɜɪɚɳɚɟɬ ɥɢɛɨ ɡɧɚɱɟɧɢɟ FRON1, ɥɢɛɨ FRON2.
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Ɉɫɨɛɵɟ ɤɨɦɚɧɞɵ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ
ɋɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ ɪɟɚɥɢɡɭɸɬ ɤɨɦɩɟɧɫɚɰɢɸ ɫɦɟɳɟɧɢɹ, ɚ ɬɚɤɠɟ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟ-
ɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɢɥɢ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ.

[SENSe:]
FRESistance | RESistance

:OCOMpensated {OFF | ON}
:OCOMpensated?

ɗɬɚ ɤɨɦɚɧɞɚ ɜɤɥɸɱɚɟɬ ɢɥɢ ɜɵɤɥɸɱɚɟɬ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫ ɤɨɦɩɟɧɫɚɰɢɟɣ 
ɫɦɟɳɟɧɢɹ ( .   84). ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ ɨɧɚ ɛɭɞɟɬ 
ɩɪɢɦɟɧɹɬɶɫɹ ɢ ɩɪɢ 4-ɩɪɨɜɨɞɧɵɯ, ɢ ɩɪɢ 2-ɩɪɨɜɨɞɧɵɯ ɢɡɦɟɪɟɧɢɹɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ.

[SENSe:]
FRESistance

:POWer:LIMit[:STATe] {OFF | ON}
:POWer:LIMit[:STATe]?

ɗɬɚ ɤɨɦɚɧɞɚ ɜɤɥɸɱɚɟɬ ɢɥɢ ɜɵɤɥɸɱɚɟɬ ɪɟɠɢɦ 4-ɩɪɨɜɨɞɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ ɩɪɢ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ( .   84).

[SENSe:]
FRESistance

:VOLTage:LIMit[:STATe] {OFF | ON}
:VOLTage:LIMit[:STATe]?
:VOLTage:LIMit:VALue {< > | MIN | MAX}
:VOLTage:LIMit:VALue? {MIN | MAX}

ɗɬɚ ɤɨɦɚɧɞɚ ɜɤɥɸɱɚɟɬ ɢɥɢ ɜɵɤɥɸɱɚɟɬ ɪɟɠɢɦ 4-ɩɪɨɜɨɞɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ( .   85). ɉɚɪɚɦɟɬɪ ɨɝɪɚɧɢɱɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ < > ɛɭɞɟɬ ɨɤɪɭɝɥɹɬɶɫɹ ɞɨ ɨɞɧɨɝɨ ɢɡ ɬɪɟɯ ɫɥɟɞɭɸɳɢɯ ɡɧɚɱɟɧɢɣ:

20 ɦȼ,
100 ɦȼ ɢɥɢ
500 ɦȼ

ȼɚɪɢɚɧɬ MIN ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɝɪɚɧɢɱɟɧɢɟ 20 ɦȼ, ɚ ɜɚɪɢɚɧɬ MAX — 500 ɦȼ.
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Ʉɨɦɚɧɞɵ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ
. «    »   86   3.

– ɉɪɢɛɨɪ ɫɨɯɪɚɧɹɟɬ ɩɨɫɥɟɞɧɢɟ ɧɚɫɬɪɨɣɤɢ, ɢɫɩɨɥɶɡɨɜɚɜɲɢɟɫɹ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ ɢ ɢɫɩɨɥɶɡɭɟɬ ɷɬɢ ɡɧɚɱɟɧɢɹ ɜ ɤɚɱɟ-
ɫɬɜɟ ɡɧɚɱɟɧɢɣ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢ ɞɚɥɶɧɟɣɲɢɯ ɢɡɦɟɪɟɧɢɹɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨ-
ɢɡɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɧɨ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɚɠɞɵɣ ɪɚɡ 
ɭɤɚɡɵɜɚɬɶ ɬɢɩ ɞɚɬɱɢɤɚ ɢɥɢ ɩɚɪɚɦɟɬɪɵ ɷɬɚɥɨɧɚ.

– ɉɚɪɚɦɟɬɪ  (range) ɧɟ ɢɦɟɟɬ ɫɦɵɫɥɚ ɜ ɢɡɦɟɪɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ. Ɍɟɦ 
ɧɟ ɦɟɧɟɟ, ɩɚɪɚɦɟɬɪ  (range) ɜɤɥɸɱɟɧ ɜ ɫɢɧɬɚɤɫɢɫ ɤɨɦɚɧɞ, ɱɬɨɛɵ ɦɨɠɧɨ 
ɛɵɥɨ ɡɚɞɚɜɚɬɶ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɭɫɬɚ-
ɧɚɜɥɢɜɚɣɬɟ  (range) ɪɚɜɧɵɦ 1. Ɇɨɠɧɨ ɜɜɨɞɢɬɶ ɢ ɞɪɭɝɢɟ ɱɢɫɥɚ, 
ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɢɝɧɨɪɢɪɭɸɬɫɹ. ɉɪɢ ɡɚɩɪɨɫɟ ɡɧɚɱɟɧɢɹ ɞɢɚɩɚɡɨɧɚ ɜɨɡɜɪɚɳɚɟɬɫɹ 
ɨɬɤɥɢɤ 1.

MEASure:TEMPerature?
{TC | DEF},{B | E | J | K | N | R | S | T | DEF}[, 1, {<  > | 

MIN | MAX | DEF}]
{THER | DEF},DEF[, 1, {<  > | MIN | MAX | DEF}]
{FRTD | DEF},{85 | 91 | DEF}[, 1, {<  > | MIN | MAX | DEF}]

ɗɬɢ ɤɨɦɚɧɞɵ ɜɵɛɢɪɚɸɬ ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɫɬɪɨɣɤɢ ɢ ɧɚɫɬɪɚɢɜɚɸɬ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟ-
ɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɤɚɡɚɧɧɵɯ ɬɢɩɚ ɩɪɨɛɧɢɤɚ ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨ-
ɫɨɛɧɨɫɬɢ. ɂɡɦɟɪɟɧɧɨɟ ɩɨɤɚɡɚɧɢɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ. ȼ ɩɟɪɜɨɦ 
ɩɚɪɚɦɟɬɪɟ ɭɤɚɠɢɬɟ ɬɢɩ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɨɛɧɢɤɚ — ɨɞɢɧ ɢɡ ɫɥɟɞɭɸ-
ɳɢɯ: TC (ɬɟɪɦɨɩɚɪɚ), THER (ɬɟɪɦɢɫɬɨɪ) ɢɥɢ FRTD (ɱɟɬɵɪɟɯɩɪɨɜɨɞɧɨɣ ɬɟɪɦɨɪɟɡɢ-
ɫɬɨɪɧɵɣ ɞɚɬɱɢɤ RTD). ɉɪɢ ɜɵɛɨɪɟ ɜɚɪɢɚɧɬɚ DEF (ɩɨ ɭɦɨɥɱɚɧɢɸ) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɩɨɫɥɟɞɧɢɣ ɢɫɩɨɥɶɡɨɜɚɜɲɢɣɫɹ ɬɢɩ ɩɪɨɛɧɢɤɚ. Ɍɢɩ ɬɟɪɦɨɩɚɪɵ ɢɥɢ ɬɟɪɦɨɪɟɡɢɫɬɨɪ-
ɧɨɝɨ ɞɚɬɱɢɤɚ (RTD) ɡɚɞɚɟɬɫɹ ɜɨ ɜɬɨɪɨɦ ɩɚɪɚɦɟɬɪɟ. Ⱦɥɹ ɬɟɪɦɢɫɬɨɪɨɜ ɭɤɚɡɵɜɚɣɬɟ 
ɜ ɷɬɨɦ ɩɚɪɚɦɟɬɪɟ DEF (ɩɨ ɭɦɨɥɱɚɧɢɸ). Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ 1 — ɷɬɨ ɦɟɫɬɨ-
ɡɚɩɨɥɧɢɬɟɥɶ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɭɤɚɡɚɬɶ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ.

CONFigure:TEMPerature
{TC | DEF},{B | E | J | K | N | R | S | T | DEF}[, 1, {<  > | 

MIN | MAX | DEF}]
{THER | DEF},DEF[, 1, {<  > | MIN | MAX | DEF}]
{FRTD | DEF},{85 | 91 | DEF}[, 1, {<  > | MIN | MAX | DEF}]

ɗɬɢ ɤɨɦɚɧɞɵ ɜɵɛɢɪɚɸɬ ɫɬɚɧɞɚɪɬɧɵɟ ɧɚɫɬɪɨɣɤɢ ɢ ɧɚɫɬɪɚɢɜɚɸɬ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟ-
ɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɤɚɡɚɧɧɵɯ ɬɢɩɚ ɩɪɨɛɧɢɤɚ ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨ-
ɫɨɛɧɨɫɬɢ. ɗɬɚ ɤɨɦɚɧɞɚ   ɜɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɹ. ȼ ɩɟɪɜɨɦ ɩɚɪɚɦɟɬɪɟ 
ɭɤɚɠɢɬɟ ɬɢɩ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɨɛɧɢɤɚ — ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ: TC 
(ɬɟɪɦɨɩɚɪɚ), THER (ɬɟɪɦɢɫɬɨɪ) ɢɥɢ FRTD (ɱɟɬɵɪɟɯɩɪɨɜɨɞɧɨɣ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɣ 
ɞɚɬɱɢɤ RTD). ɉɪɢ ɜɵɛɨɪɟ ɜɚɪɢɚɧɬɚ DEF (ɩɨ ɭɦɨɥɱɚɧɢɸ) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟɞɧɢɣ
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ɢɫɩɨɥɶɡɨɜɚɜɲɢɣɫɹ ɬɢɩ ɩɪɨɛɧɢɤɚ. ȼɨ ɜɬɨɪɨɦ ɩɚɪɚɦɟɬɪɟ ɭɤɚɠɢɬɟ ɬɢɩ ɬɟɪɦɨɩɚɪɵ. 
Ⱦɥɹ ɬɟɪɦɢɫɬɨɪɨɜ ɭɤɚɡɵɜɚɣɬɟ ɜ ɷɬɨɦ ɩɚɪɚɦɟɬɪɟ DEF (ɩɨ ɭɦɨɥɱɚɧɢɸ). Ⱦɨɩɨɥɧɢɬɟɥɶ-
ɧɵɣ ɩɚɪɚɦɟɬɪ 1 — ɷɬɨ ɦɟɫɬɨɡɚɩɨɥɧɢɬɟɥɶ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɭɤɚɡɚɬɶ ɪɚɡɪɟɲɚɸ-
ɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ.

[SENSe:]TEMPerature:TRANsducer:TYPE {TC | THER | FRTD | DEF}

ɗɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɢɩ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɢɡɦɟɪɟ-
ɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ. ȼɵɛɟɪɢɬɟ TC (ɬɟɪɦɨɩɚɪɵ), THER (ɬɟɪɦɢɫɬɨɪɵ) ɢɥɢ FRTD (ɱɟɬɵ-
ɪɟɯɩɪɨɜɨɞɧɵɟ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɟ ɞɚɬɱɢɤɢ RTD). ɉɪɢ ɜɵɛɨɪɟ ɜɚɪɢɚɧɬɚ DEF 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ FRTD.

[SENSe:]TEMPerature:TRANsducer:TYPE?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɬɢɩ ɬɟɤɭɳɟɝɨ ɞɚɬɱɢɤɚ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ.

[SENSe:]TEMPerature:TRANsducer:TCouple:TYPE {B | E | J | K | R | S | T | DEF}

ɗɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɢɩ ɞɚɬɱɢɤɚ ɬɟɪɦɨɩɚɪɵ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɢɡɦɟɪɟɧɢɣ 
ɬɟɦɩɟɪɚɬɭɪɵ. ɉɪɢ ɜɵɛɨɪɟ ɜɚɪɢɚɧɬɚ DEF ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟɞɧɢɣ ɢɫɩɨɥɶɡɨɜɚɜ-
ɲɢɣɫɹ ɬɢɩ ɬɟɪɦɨɩɚɪɵ.

[SENSe:]TEMPerature:TRANsducer:TCouple:TYPE?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɬɢɩ ɢɫɩɨɥɶɡɭɟɦɨɣ ɬɟɪɦɨɩɚɪɵ.

[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction {< > | MIN | 
MAX}

ɗɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɷɬɚɥɨɧɧɨɝɨ ɩɟɪɟɯɨɞɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ 
ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɬɚɥɨɧɚ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ
ɬɟɦɩɟɪɚɬɭɪɨɣ 

ȼɵɛɨɪ MIN ɡɚɞɚɟɬ ɡɧɚɱɟɧɢɟ 0 °C, ɜɵɛɨɪ MAX ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɧɚɱɟɧɢɟ 55 °C.

[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction? [{MIN | MAX}]

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɷɬɚɥɨɧɧɨɝɨ ɩɟɪɟɯɨɞɚ (ɟɫɥɢ ɨɧɚ ɭɫɬɚɧɨɜ-
ɥɟɧɚ) ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɬɚɥɨɧɚ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ.

ɉɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɜɚɪɢɚɧɬɟ MIN ɜɨɡɜɪɚɳɚɟɬɫɹ 0 °C, ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɦ MAX
ɜɨɡɜɪɚɳɚɟɬɫɹ 55 °C.

[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction:TYPE {FIX | INT | 
THER}

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɞɚɟɬ ɬɢɩ ɷɬɚɥɨɧɧɨɝɨ ɩɟɪɟɯɨɞɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨ-
ɩɚɪɵ. Ɇɨɠɧɨ ɡɚɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɬɢɩɚ: ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ (FIX), 
ɜɧɭɬɪɟɧɧɢɣ ɬɟɪɦɢɫɬɨɪ (INT) ɢɥɢ ɠɟ ɬɟɪɦɢɫɬɨɪ, ɩɨɞɤɥɸɱɟɧɧɵɣ ɤ ɤɚɧɚɥɭ 1 (THER). 
ɉɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɬɢɩɟ FIX ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ 
SENSe:TEMPerature:TRANsducer:TCouple:RJUNction < > ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɷɬɚɥɨɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ.

[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction:TYPE?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɬɢɩ ɷɬɚɥɨɧɧɨɝɨ ɩɟɪɟɯɨɞɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɞɥɹ ɢɡɦɟɪɟɧɢɣ 
ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪɵ.
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[SENSe:]TEMPerature:TRANsducer:FRTD:TYPE {85 | 91}

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɞɚɟɬ ɬɢɩ ɱɟɬɵɪɟɯɩɪɨɜɨɞɧɨɝɨ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ ɞɚɬɱɢɤɚ (RTD). 
Ɂɧɚɱɟɧɢɟ «ɚɥɶɮɚ» ɭɤɚɡɵɜɚɟɬɫɹ ɱɟɪɟɡ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɚ 85 (ɞɥɹ a = 0,000385) 
ɢɥɢ 91 (ɞɥɹ  a = 0,0000391).

[SENSe:]TEMPerature:TRANsducer:FRTD:TYPE?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɬɢɩ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ ɞɚɬɱɢɤɚ (RTD). 
Ɉɧɚ ɜɨɡɜɪɚɳɚɟɬ ɥɢɛɨ +91, ɥɢɛɨ +85.

[SENSe:]TEMPerature:TRANsducer:FRTD:RESistance[:REFerence] < >

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɞɚɟɬ ɡɧɚɱɟɧɢɟ R0 ɞɥɹ ɱɟɬɵɪɟɯɩɪɨɜɨɞɧɨɝɨ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ ɞɚɬ-
ɱɢɤɚ (RTD). Ɂɧɚɱɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 4,9 Ω ɞɨ 2,1 kΩ.

[SENSe:]TEMPerature:TRANsducer:FRTD:RESistance[:REFerence]?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɢɫɩɨɥɶɡɭɟɦɨɟ ɡɧɚɱɟɧɢɟ R0 ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ
ɞɚɬɱɢɤɚ (RTD).

UNIT:TEMPerature {C | CEL | F | FAR | K}

ɗɬɚ ɤɨɦɚɧɞɚ ɧɚɫɬɪɚɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɢ ɜɵɛɢɪɚɟɬ ɲɤɚɥɭ (ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ) ɞɥɹ 
ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ.

UNIT:TEMPerature?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɢɫɩɨɥɶɡɭɟɦɭɸ ɲɤɚɥɭ (ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ)
ɬɟɦɩɟɪɚɬɭɪɵ.
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Ʉɨɦɚɧɞɵ ɧɭɥɟɜɵɯ (ɨɬɧɨɫɢɬɟɥɶɧɵɯ) ɢɡɦɟɪɟɧɢɣ
ɉɪɢɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɧɟɡɚɜɢɫɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɭɥɟɜɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɢɡɦɟɪɟ-
ɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɤɚɧɚɥɭ 1 ɢ ɩɨ ɤɚɧɚɥɭ 2, ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɢɡɦɟɪɟɧɢɣ 
ɬɟɦɩɟɪɚɬɭɪɵ. .    92   3.

[SENSe:] | SENSe1: | SENSe2
VOLTage[:DC]:NULL[:STATe] {OFF | ON}
VOLTage[:DC]:NULL[:STATe]?
VOLTage[:DC]:NULL:VALue {< > | MIN | MAX}
VOLTage[:DC]:NULL:VALue?

ɗɬɢ ɤɨɦɚɧɞɵ ɜɤɥɸɱɚɸɬ ɢɥɢ ɜɵɤɥɸɱɚɸɬ ɫɨɫɬɨɹɧɢɟ ɧɭɥɹ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ 
ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɜɯɨɞɧɨɦɭ ɤɚɧɚɥɭ. ɉɟɪɟɞ ɬɟɦ, ɤɚɤ ɦɨɠɧɨ ɛɭɞɟɬ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ 
ɧɭɥɹ, ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶ ɫɨɫɬɨɹɧɢɟ ɧɭɥɹ. Ɂɧɚɱɟɧɢɟ ɧɭɥɹ ɞɨɥɠɧɨ ɭɫɬɚɧɚɜɥɢ-
ɜɚɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ±132 ȼ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ.

[SENSe:]
FRESistance | RESistance

:NULL[:STATe] {OFF | ON}
:NULL[:STATe]?
:NULL:VALue {< > | MIN | MAX}
:NULL:VALue?

ɗɬɢ ɤɨɦɚɧɞɵ ɜɤɥɸɱɚɸɬ ɢɥɢ ɜɵɤɥɸɱɚɸɬ ɫɨɫɬɨɹɧɢɟ ɧɭɥɹ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ. ɉɟɪɟɞ ɬɟɦ, ɤɚɤ ɦɨɠɧɨ ɛɭɞɟɬ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɧɭɥɹ, ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶ 
ɫɨɫɬɨɹɧɢɟ ɧɭɥɹ. Ɂɧɚɱɟɧɢɟ ɧɭɥɹ ɞɨɥɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ±1,2 MΩ. 
ɋɨɫɬɨɹɧɢɟ ɧɭɥɹ ɹɜɥɹɟɬɫɹ ɨɛɳɢɦ ɞɥɹ 2-ɩɪɨɜɨɞɧɵɯ ɢ 4-ɩɪɨɜɨɞɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ, ɬɨ ɟɫɬɶ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɫɨɫɬɨɹɧɢɹ ɧɭɥɹ ɞɥɹ 4-ɩɪɨɜɨɞɧɵɯ ɢɡɦɟɪɟɧɢɣ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬɫɹ ɫɨɫɬɨɹɧɢɟ ɧɭɥɹ ɞɥɹ 2-ɩɪɨɜɨɞɧɵɯ ɢɡɦɟɪɟɧɢɣ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ.

[SENSe:]
TEMPerature

:NULL[:STATe] {OFF | ON}
:NULL[:STATe]?
:NULL:VALue {< > | MIN | MAX}
:NULL:VALue?

ɗɬɢ ɤɨɦɚɧɞɵ ɜɤɥɸɱɚɸɬ ɢɥɢ ɜɵɤɥɸɱɚɸɬ ɫɨɫɬɨɹɧɢɟ ɧɭɥɹ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚ-
ɬɭɪɵ. ɉɟɪɟɞ ɬɟɦ, ɤɚɤ ɦɨɠɧɨ ɛɭɞɟɬ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɧɭɥɹ, ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶ 
ɫɨɫɬɨɹɧɢɟ ɧɭɥɹ. Ɂɧɚɱɟɧɢɟ ɧɭɥɹ ɞɨɥɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ -300 °C 
ɞɨ 2000 °C. ɋɨɫɬɨɹɧɢɟ ɧɭɥɹ ɹɜɥɹɟɬɫɹ ɨɛɳɢɦ ɞɥɹ ɜɫɟɯ ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ, 
ɬɨ ɟɫɬɶ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɫɨɫɬɨɹɧɢɹ ɧɭɥɹ ɞɥɹ ɨɞɧɨɝɨ ɬɢɩɚ ɩɪɨɛɧɢɤɨɜ ɬɚɤɠɟ ɜɤɥɸɱɚ-
ɟɬɫɹ ɫɨɫɬɨɹɧɢɟ ɧɭɥɹ ɞɥɹ ɜɫɟɯ ɬɢɩɨɜ ɩɪɨɛɧɢɤɨɜ.
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[SENSe:]NULL {OFF | ON | ONCE}

ɗɬɚ ɤɨɦɚɧɞɚ ɜɤɥɸɱɚɟɬ ɢɥɢ ɜɵɤɥɸɱɚɟɬ ɫɨɫɬɨɹɧɢɟ ɧɭɥɹ ɞɥɹ ɚɤɬɢɜɧɵɯ ɤɚɧɚɥɚ ɢɥɢ 
ɮɭɧɤɰɢɢ. ɉɚɪɚɦɟɬɪɵ OFF ɢ ON ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɤɥɸɱɚɸɬ ɢ ɜɤɥɸɱɚɸɬ ɫɨɫɬɨɹɧɢɟ 
ɧɭɥɹ, ɦɟɧɹɹ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɜ ɧɭɥɟɜɨɦ ɪɟɝɢɫɬɪɟ ɡɧɚɱɟɧɢɟ. ONCE ɜɤɥɸɱɚɟɬ ɫɨɫɬɨɹ-
ɧɢɟ ɧɭɥɹ ɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɢɡɦɟɪɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɟɝɨ ɪɟɡɭɥɶɬɚɬ 
ɡɧɚɱɟɧɢɟɦ ɧɭɥɹ.
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Ʉɨɦɚɧɞɵ ɜɯɨɞɧɨɝɨ ɮɢɥɶɬɪɚ
.    70   3.

ɂɫɩɨɥɶɡɨɜɚɬɶ ɜɯɨɞɧɵɟ ɮɢɥɶɬɪɵ ɩɪɢ ɪɚɛɨɬɟ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ  ɪɟɤɨ-
ɦɟɧɞɭɟɬɫɹ. ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɢɥɶɬɪɨɜ ɩɪɢ ɪɚɛɨɬɟ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪ-
ɮɟɣɫ ɭɱɢɬɵɜɚɣɬɟ ɫɥɟɞɭɸɳɟɟ.

– ɐɢɮɪɨɜɨɣ ɮɢɥɶɬɪ — ɷɬɨ ɮɢɥɶɬɪ ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɮɢɥɶɬɪɚ 
ɨɩɪɟɞɟɥɹɟɬ, ɤɚɤɨɟ ɱɢɫɥɨ ɩɨɤɚɡɚɧɢɣ ɛɭɞɟɬ ɭɫɪɟɞɧɹɬɶɫɹ. ɉɨɤɚɡɚɧɢɟ ɢɡɦɟɪɹɟɬɫɹ 
ɢ ɜɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɱɟɬ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢ ɤɚɠɞɨɦ ɩɨɫɬɭɩɥɟɧɢɢ ɡɚɩɭɫɤɚ. 
ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɚɬɶ ɞɨɫɬɚɬɨɱɧɨɟ ɱɢɫɥɨ ɡɚɩɭɫɤɨɜ, ɱɬɨɛɵ ɡɚɩɨɥɧɢɬɶ ɨɤɧɨ 
ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ — ɬɨɥɶɤɨ ɬɨɝɞɚ ɮɢɥɶɬɪ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ. ȿɫɥɢ ɜɚɲɢ 
ɢɡɦɟɪɟɧɢɹ ɬɪɟɛɭɸɬ ɭɫɪɟɞɧɟɧɢɹ ɩɨɤɚɡɚɧɢɣ, ɢɫɩɨɥɶɡɭɣɬɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚ-
ɰɢɢ (ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ) ɜɦɟɫɬɨ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ ( .   166).

– ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɪɟɧɧɨɝɨ ɩɨɤɚɡɚɧɢɹ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ 
ɦɨɠɟɬ ɫɛɪɚɫɵɜɚɬɶɫɹ ( .   72). ɋɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɝɢɫɬɪ 
STATus:OPERation:CONDition, ɱɬɨɛɵ ɨɩɪɟɞɟɥɹɬɶ, ɫɬɚɛɢɥɢɡɢɪɨɜɚɥɨɫɶ ɥɢ ɫɨɫɬɨɹ-
ɧɢɟ ɮɢɥɶɬɪɚ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɩɪɨɜɟɞɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ.

– Ⱥɧɚɥɨɝɨɜɵɣ ɮɢɥɶɬɪ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɦɟɞɥɹɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɧɢɣ.

ȼɯɨɞɧɵɟ ɮɢɥɶɬɪɵ ɜɵɤɥɸɱɚɸɬɫɹ ɩɨɫɥɟ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ (*RST) 
ɢ ɩɨɫɥɟ ɫɛɪɨɫɚ ɧɚɫɬɪɨɟɤ (SYStem:PREset).
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INPut:FILTer
:STATe {OFF | ON}
:STATe?

ɗɬɢ ɤɨɦɚɧɞɵ ɜɤɥɸɱɚɸɬ ɢɥɢ ɜɵɤɥɸɱɚɸɬ ɫɨɫɬɨɹɧɢɟ ɮɢɥɶɬɪɚ, ɚ ɬɚɤɠɟ ɡɚɩɪɚɲɢɜɚɸɬ 
ɫɨɫɬɨɹɧɢɟ ɮɢɥɶɬɪɚ.

INPut:FILTer
:TYPE {ANALog | DIGital | BOTH}
:TYPE?

ɗɬɢ ɤɨɦɚɧɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɢɩ ɮɢɥɶɬɪɚ ɢ ɡɚɩɪɚɲɢɜɚɸɬ ɬɢɩ ɮɢɥɶɬɪɚ.

ɉɪɢ ɜɵɛɨɪɟ ɜɚɪɢɚɧɬɚ BOTH ɜɤɥɸɱɚɸɬɫɹ ɢ ɰɢɮɪɨɜɨɣ, ɢ ɚɧɚɥɨɝɨɜɵɣ ɮɢɥɶɬɪɵ.

INPut:FILTer
:DIGital:RESPonse {SLOW | MEDium | FAST}
:DIGital:RESPonse?

ɗɬɢ ɤɨɦɚɧɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɭɫɪɟɞɧɟɧɢɟ ɞɥɹ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ ɢ ɡɚɩɪɚɲɢɜɚɸɬ 
ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɧɚɫɬɪɨɣɤɭ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ. SLOW ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɭɫɪɟɞɧɟɧɢɟ 
ɩɨ 100 ɩɨɤɚɡɚɧɢɹɦ, MEDium — ɩɨ 50 ɩɨɤɚɡɚɧɢɹɦ, ɚ FAST — ɩɨ 10 ɩɨɤɚɡɚɧɢɹɦ.

INPut:FILTer
:DIGital:PRECharge {OFF | ON}
:DIGital:PRECharge?

ɗɬɢ ɤɨɦɚɧɞɵ ɜɤɥɸɱɚɸɬ ɢɥɢ ɜɵɤɥɸɱɚɸɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɰɢɮɪɨɜɨɝɨ 
ɮɢɥɶɬɪɚ, ɚ ɬɚɤɠɟ ɡɚɩɪɚɲɢɜɚɸɬ ɫɨɫɬɨɹɧɢɟ ɩɚɪɚɦɟɬɪɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɡɚɩɨɥɧɟ-
ɧɢɹ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ. ȿɫɥɢ ɨɬɤɥɸɱɢɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɰɢɮɪɨɜɨɝɨ 
ɮɢɥɶɬɪɚ, ɬɨ ɮɢɥɶɬɪ ɧɟ ɛɭɞɟɬ ɫɛɪɚɫɵɜɚɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɪɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 
( .   72   3).
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Ʉɨɦɚɧɞɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ
.  «  »   89   3.

Ⱦɨɫɬɭɩɧɨ ɞɜɟ ɨɫɧɨɜɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɢ — ɪɚɫɱɟɬ ɫɬɚɬɢɫɬɢɤɢ ɢ ɦɚɫɲɬɚ-
ɛɢɪɨɜɚɧɢɟ, ɧɨ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱɟɧɚ ɬɨɥɶɤɨ ɨɞɧɚ ɢɡ ɧɢɯ. 
Ɋɚɫɱɟɬɵ ɫɬɚɬɢɫɬɢɤɢ ɜɵɩɨɥɧɹɸɬ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɧɚɞ ɪɹɞɨɦ ɩɨɤɚɡɚɧɢɣ. 
Ɇɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɜɵɩɨɥɧɹɟɬ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɨɩɟɪɚɰɢɸ ɧɚɞ ɤɚɠɞɵɦ ɩɨɤɚɡɚɧɢɟɦ.

ȼɵɛɪɚɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɨɩɟɪɚɰɢɹ ɩɪɨɞɨɥɠɚɟɬ ɞɟɣɫɬɜɨɜɚɬɶ, ɩɨɤɚ ɜɵ ɧɟ ɨɬɤɥɸ-
ɱɢɬɟ ɟɟ, ɧɟ ɫɦɟɧɢɬɟ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ, ɧɟ ɜɵɤɥɸɱɢɬɟ ɩɢɬɚɧɢɟ ɩɪɢɛɨɪɚ ɢɥɢ ɩɪɨ-
ɢɡɜɟɞɟɬɟ ɫɛɪɨɫ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

CALCulate:FUNCtion {AVERage | SCALe}

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ ɨɫɧɨɜɧɭɸ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ. ȼ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟ-
ɦɟɧɢ ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱɟɧɚ ɬɨɥɶɤɨ ɨɞɧɚ ɮɭɧɤɰɢɹ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ 
ɩɚɦɹɬɢ].

CALCulate:FUNCtion?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ. ȼɨɡɜɪɚɳɚɟɬ 
SCAL (ɆȺɋɒɌȺȻɂɊɈȼȺɇɂȿ ɢɥɢ AVER (ɋɊȿȾɇȿȿ).

CALCulate[:STATe] {OFF | ON}

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɤɥɸɱɚɟɬ ɢɥɢ ɜɤɥɸɱɚɟɬ ɜɵɛɪɚɧɧɭɸ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ.
[ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ]

CALCulate[:STATe]?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɫɨɫɬɨɹɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ.

Ɉɧɚ ɜɨɡɜɪɚɳɚɟɬ «0» (OFF — ɜɵɤɥɸɱɟɧɚ) ɢɥɢ «1» (ON — ɜɤɥɸɱɟɧɚ).
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Ʉɨɦɚɧɞɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ (AVERage)

– Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɢɯ ɤɨɦɚɧɞ ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɱɚɥɚ ɜɤɥɸɱɢɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ 
ɨɩɟɪɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ CALC:FUNC AVER ɢ CALC ON.

CALCulate:AVERage:MINimum?

ɗɬɚ ɤɨɦɚɧɞɚ ɜɨɡɜɪɚɳɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɧɚɣɞɟɧɧɨɟ ɜ ɯɨɞɟ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɣ ɨɩɟɪɚɰɢɢ ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɝɨ. ɉɪɢɛɨɪ ɨɱɢɳɚɟɬ ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ ɫɛɪɨɫɟ ɩɨ ɭɞɚɥɟɧ-
ɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ].

CALCulate:AVERage:MAXimum?

ɗɬɚ ɤɨɦɚɧɞɚ ɜɨɡɜɪɚɳɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɧɚɣɞɟɧɧɨɟ ɜ ɯɨɞɟ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɣ ɨɩɟɪɚɰɢɢ ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɝɨ. ɉɪɢɛɨɪ ɨɱɢɳɚɟɬ ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ ɫɛɪɨɫɟ ɩɨ ɭɞɚɥɟɧ-
ɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ].

CALCulate:AVERage:AVERage?

ɗɬɚ ɤɨɦɚɧɞɚ ɜɨɡɜɪɚɳɚɟɬ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɜɫɟɯ ɩɨɤɚɡɚɧɢɣ, ɢɡɦɟɪɟɧɧɵɯ ɫ 
ɦɨɦɟɧɬɚ ɜɤɥɸɱɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɝɨ. ɉɪɢɛɨɪ ɨɱɢɳɚɟɬ 
ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, 
ɚ ɬɚɤɠɟ ɩɪɢ ɫɛɪɨɫɟ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ 
ɩɚɦɹɬɢ].

CALCulate:AVERage:COUNt?

ɗɬɚ ɤɨɦɚɧɞɚ ɜɨɡɜɪɚɳɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɨɤɚɡɚɧɢɣ, ɢɡɦɟɪɟɧɧɵɯ ɫ ɦɨɦɟɧɬɚ ɜɤɥɸɱɟɧɢɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɝɨ. ɉɪɢɛɨɪ ɨɱɢɳɚɟɬ ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢ 
ɜɤɥɸɱɟɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ ɫɛɪɨɫɟ 
ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ].

CALCulate:AVERage:PTPeak?

ɗɬɚ ɤɨɦɚɧɞɚ ɜɨɡɜɪɚɳɚɟɬ ɡɧɚɱɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɡɦɚɯɚ ɚɦɩɥɢɬɭɞɵ ɞɥɹ ɜɫɟɯ ɩɨɤɚɡɚ-
ɧɢɣ, ɢɡɦɟɪɟɧɧɵɯ ɫ ɦɨɦɟɧɬɚ ɜɤɥɸɱɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ. ɉɪɢɛɨɪ ɨɱɢɳɚɟɬ 
ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, 
ɚ ɬɚɤɠɟ ɩɪɢ ɫɛɪɨɫɟ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ 
ɩɚɦɹɬɢ].

CALulate:AVERage:SDEViation

ɗɬɚ ɤɨɦɚɧɞɚ ɜɨɡɜɪɚɳɚɟɬ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɞɥɹ ɜɫɟɯ ɩɨɤɚɡɚ-
ɧɢɣ, ɢɡɦɟɪɟɧɧɵɯ ɫ ɦɨɦɟɧɬɚ ɜɤɥɸɱɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ. ɉɪɢɛɨɪ ɨɱɢɳɚɟɬ 
ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, 
ɚ ɬɚɤɠɟ ɩɪɢ ɫɛɪɨɫɟ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ 
ɩɚɦɹɬɢ].
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DATA:FEED RDG_STORE, {"CALCulate" | " "}

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ, ɛɭɞɭɬ ɥɢ ɩɨɤɚɡɚɧɢɹ, ɢɡɦɟɪɟɧɧɵɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɚɧɞɵ 
INITiate (ɂɇɂɐɂɂɊɈȼȺɌɖ), ɫɨɯɪɚɧɹɬɶɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ (ɧɚɫɬɪɨɣɤɚ 
ɩɨ ɭɦɨɥɱɚɧɢɸ) ɢɥɢ ɠɟ ɧɟ ɛɭɞɭɬ ɫɨɯɪɚɧɹɬɶɫɹ ɜɨɨɛɳɟ.

ȼ ɫɨɫɬɨɹɧɢɢ ɩɨ ɭɦɨɥɱɚɧɢɸ (DATA:FEED RDG_STORE, "CALC") ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
INITiate ɜ ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ ɫɨɯɪɚɧɹɟɬɫɹ ɞɨ 1024 ɩɨɤɚɡɚɧɢɣ. Ʉɨɦɚɧɞɵ MEASure? 
(ɂɁɆȿɊɂɌɖ) ɢ CONFigure (ɇȺɋɌɊɈɂɌɖ) ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɸɬ
ɜɚɪɢɚɧɬ "CALC".

ɉɪɢ ɨɬɤɥɸɱɟɧɧɨɣ ɩɚɦɹɬɢ (DATA:FEED RDG_STORE, " ") ɩɨɤɚɡɚɧɢɹ, ɢɡɦɟɪɟɧɧɵɟ 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɚɧɞɵ INITiate (ɂɇɂɐɂɂɊɈȼȺɌɖ), ɜ ɩɚɦɹɬɢ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ. 
ɗɬɨɬ ɫɩɨɫɨɛ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɫɛɨɪɚ ɫɬɚɬɢɫɬɢɤɢ ɩɨ ɥɸɛɨɦɭ ɱɢɫɥɭ ɩɨɤɚɡɚɧɢɣ 
(ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɹ ɜ 1024 ɩɨɤɚɡɚɧɢɹ). ɉɪɢ ɩɨɩɵɬɤɟ ɩɟɪɟɧɨɫɚ ɩɨɤɚɡɚɧɢɣ ɜ ɜɵɯɨɞɧɨɣ 
ɛɭɮɟɪ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ FETCh? (ɉɈɅɍɑɂɌɖ) ɜɨɡɧɢɤɧɟɬ ɨɲɢɛɤɚ.

DATA:FEED?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɫɨɫɬɨɹɧɢɟ ɩɚɦɹɬɢ ɩɨɤɚɡɚɧɢɣ. Ɉɧɚ ɜɨɡɜɪɚɳɚɟɬ ɡɧɚɱɟɧɢɹ 
"CALC" ɢɥɢ " ".

DATA:POINts?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɱɢɫɥɨ ɩɨɤɚɡɚɧɢɣ ɜ ɩɚɦɹɬɢ.

Ʉɨɦɚɧɞɵ ɨɩɟɪɚɰɢɣ ɫ ɦɚɫɲɬɚɛɨɦ

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɢɯ ɤɨɦɚɧɞ ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɱɚɥɚ ɜɤɥɸɱɢɬɶ ɨɩɟɪɚɰɢɢ ɦɚɫɲɬɚ-
ɛɢɪɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ CALC:FUNC SCAL ɢ CALC ON.

CALCulate:SCALe:GAIN < >

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɞɚɟɬ ɤɪɭɬɢɡɧɭ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɧɢɣ, ɜɵɩɨɥɧɹɟɦɨɝɨ 
ɩɨ ɮɨɪɦɭɥɟ y = mx + b. ɍɫɢɥɟɧɢɟ — ɷɬɨ ɤɨɷɮɮɢɰɢɟɧɬ m.

CALCulate:SCALe:GAIN?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɬɟɤɭɳɟɟ ɭɫɢɥɟɧɢɟ.

CALCulate:SCALe:OFFSet < >

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɞɚɟɬ ɫɦɟɳɟɧɢɟ ɩɪɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɢ ɩɨɤɚɡɚɧɢɣ, ɜɵɩɨɥɧɹɟɦɨɟ 
ɩɨ ɮɨɪɦɭɥɟ y = mx + b. ɋɦɟɳɟɧɢɟ — ɷɬɨ ɡɧɚɱɟɧɢɟ b.

CALCulate:SCALe:OFFSet?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɬɟɤɭɳɟɟ ɫɦɟɳɟɧɢɟ.
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ɍɫɥɨɜɢɹ ɡɚɩɭɫɤɚ
.  «  »   95   3.

,    SCPI ,    -
    200.

ɋɢɫɬɟɦɚ ɡɚɩɭɫɤɚ ɢɡɦɟɪɟɧɢɣ ɩɨ ɭɫɥɨɜɢɹɦ ɡɚɩɭɫɤɚ ɩɪɢɛɨɪɚ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ 
ɡɚɩɭɫɤɢ ɤɚɤ ɜɪɭɱɧɭɸ, ɬɚɤ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɩɪɨɢɡɜɨɞɢɬɶ ɧɟɫɤɨɥɶɤɨ ɢɡɦɟɪɟɧɢɣ 
ɧɚ ɨɞɢɧ ɡɚɩɭɫɤ, ɚ ɬɚɤɠɟ ɞɨɛɚɜɥɹɬɶ ɡɚɞɟɪɠɤɭ ɩɟɪɟɞ ɤɚɠɞɵɦ ɢɡɦɟɪɟɧɢɟɦ ɩɨɤɚɡɚɧɢɣ. 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɛɨɪ ɩɪɨɢɡɜɨɞɢɬ ɨɞɧɨ ɢɡɦɟɪɟɧɢɟ ɧɚ ɩɪɢ ɤɚɠɞɨɦ ɩɨɥɭɱɟɧɢɢ ɡɚɩɭ-
ɫɤɚ, ɧɨ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɪɚɡɭ ɦɧɨɝɢɯ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɩɨɥɭɱɟɧɢɢ 
ɨɞɧɨɝɨ ɡɚɩɭɫɤɚ (ɞɨ 50 000). Ɍɚɤɠɟ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɛɟɫɤɨɧɟɱɧɭɸ ɩɨɞɚɱɭ ɡɚɩɭɫɤɨɜ.

ɉɨɞɚɱɚ ɡɚɩɭɫɤɨɜ ɧɚ ɩɪɢɛɨɪ ɢɡ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ — ɷɬɨ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɣ 
ɩɪɨɰɟɫɫ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɝɢɛɤɨ ɧɚɫɬɪɚɢɜɚɬɶ ɫɪɚɛɚɬɵɜɚɧɢɟ ɩɨ ɡɚɩɭɫɤɚɦ.

– ɋɧɚɱɚɥɚ ɧɭɠɧɨ ɧɚɫɬɪɨɢɬɶ ɩɪɢɛɨɪ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɢɡɦɟɪɟɧɢɣ, ɜɵɛɪɚɜ ɮɭɧɤɰɢɸ 
ɢɡɦɟɪɟɧɢɣ, ɞɢɚɩɚɡɨɧ, ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɬ. ɞ.

– Ɂɚɬɟɦ ɧɭɠɧɨ ɭɤɚɡɚɬɶ ɢɫɬɨɱɧɢɤ, ɨɬ ɤɨɬɨɪɨɝɨ ɩɪɢɛɨɪ ɛɭɞɟɬ ɩɪɢɧɢɦɚɬɶ ɡɚɩɭɫɤɢ. 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɩɪɨɝɪɚɦɦɧɵɟ (ɲɢɧɧɵɟ) ɡɚɩɭɫɤɢ 
ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ, ɚɩɩɚɪɚɬɧɵɟ ɡɚɩɭɫɤɢ ɩɨ ɤɥɟɦɦɟ Ext Trig (  

) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɠɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ ɜɧɭɬɪɟɧɧɢɟ ɡɚɩɭɫɤɢ.

– Ɂɚɬɟɦ ɫɥɟɞɭɟɬ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɩɪɢɛɨɪ ɝɨɬɨɜ ɩɪɢɧɹɬɶ ɡɚɩɭɫɤ ɨɬ ɭɤɚɡɚɧɧɨɝɨ ɢɫɬɨɱ-
ɧɢɤɚ ɡɚɩɭɫɤɨɜ (ɷɬɨ ɫɨɫɬɨɹɧɢɟ ɧɚɡɵɜɚɟɬɫɹ «  »).

ɋɢɫɬɟɦɚ ɚɤɬɢɜɚɰɢɢ ɩɪɢɛɨɪɚ ɩɨ ɡɚɩɭɫɤɚɦ ɩɨɤɚɡɚɧɚ ɧɚ ɫɯɟɦɟ ɧɚ ɫɥɟɞɭɸɳɟɣ
ɫɬɪɚɧɢɰɟ.
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ɋɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ

ɉɨɫɥɟ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ ɢ ɜɵɛɨɪɚ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɨɜ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ 
ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɜɟɫɬɢ ɜ ɫɨɫɬɨɹɧɢɟ  . ȿɫɥɢ ɩɪɢɛɨɪ ɧɟ ɧɚɯɨɞɢɬɫɹ 
ɜ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɡɚɩɭɫɤɢ ɩɪɢɧɢɦɚɬɶɫɹ ɧɟ ɛɭɞɭɬ. ȿɫɥɢ ɠɟ ɩɪɢ ɧɚɥɢɱɢɢ ɫɢɝɧɚɥɚ 
ɡɚɩɭɫɤɚ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ «ɨɠɢɞɚɧɢɟ ɡɚɩɭɫɤɚ», ɬɨ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɤɚɡɚɧɢɟ.

 «   »      
    .       

    «  »      
 ,      .

ɉɪɢɛɨɪ ɦɨɠɧɨ ɩɟɪɟɜɟɫɬɢ ɜ ɫɨɫɬɨɹɧɢɟ «ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ», ɜɵɩɨɥɧɢɜ ɥɸɛɭɸ 
ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ
READ?
INITiate

ɉɨɫɥɟ ɨɬɩɪɚɜɤɢ ɤɨɦɚɧɞɵ, ɦɟɧɹɸɳɟɣ ɫɨɫɬɨɹɧɢɟ «ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ», ɢɡɦɟɪɢ-

ɬɟɥɶɧɨɦɭ ɩɪɢɛɨɪɭ ɬɪɟɛɭɟɬɫɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 20 ɦɫ ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɩɟɪɟɧɚ-

ɫɬɪɨɣɤɭ. ȼɫɟ ɜɧɟɲɧɢɟ ɡɚɩɭɫɤɢ, ɩɨɫɬɭɩɚɸɳɢɟ ɜ ɬɟɱɟɧɢɟ ɷɬɨɣ ɜɧɭɬɪɟɧɧɟɣ 

ɩɟɪɟɧɚɫɬɪɨɣɤɢ, ɢɝɧɨɪɢɪɭɸɬɫɹ.
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Ʉɨɦɚɧɞɵ ɭɫɥɨɜɢɣ ɡɚɩɭɫɤɚ
.  «  »   95   3.

INITiate

ɗɬɚ ɤɨɦɚɧɞɚ ɦɟɧɹɟɬ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ ɚɤɬɢɜɚɰɢɢ ɩɨ ɭɫɥɨɜɢɹɦ ɡɚɩɭɫɤɚ ɫ «ɨɠɢɞɚ-
ɧɢɹ» (idle) ɧɚ «ɨɠɢɞɚɧɢɟ ɡɚɩɭɫɤɚ» (wait-for-trigger). ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɧɚɱ-
ɧɟɬɫɹ, ɤɨɝɞɚ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɤɨɦɚɧɞɵ INITiate (ɂɇɂɐɂɂɊɈȼȺɌɖ) ɨɤɚɠɭɬɫɹ 
ɜɵɩɨɥɧɟɧɵ ɡɚɞɚɧɧɵɟ ɭɫɥɨɜɢɹ ɡɚɩɭɫɤɚ. ɉɨɤɚɡɚɧɢɹ ɫɨɯɪɚɧɹɸɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɣ 
ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ (ɦɨɠɟɬ ɫɨɯɪɚɧɹɬɶɫɹ ɞɨ 1024 ɩɨɤɚɡɚɧɢɣ). ɉɨɤɚɡɚɧɢɹ  
ɜ ɩɚɦɹɬɢ ɞɨ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɵ ɫɦɨɠɟɬɟ ɩɨɥɭɱɢɬɶ ɢɯ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɢɡɦɟɪɟɧɧɵɯ 
ɩɨɤɚɡɚɧɢɣ ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ FETCh? (ɉɈɅɍɑɂɌɖ).

READ?

ɗɬɚ ɤɨɦɚɧɞɚ ɦɟɧɹɟɬ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɚ ɫ «ɨɠɢɞɚɧɢɹ» (idle) ɧɚ «ɨɠɢɞɚɧɢɟ 
ɡɚɩɭɫɤɚ» (wait-for-trigger). ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɧɚɱɧɟɬɫɹ, ɤɨɝɞɚ ɩɨɫɥɟ ɩɪɢɟɦɚ 
ɤɨɦɚɧɞɵ READ? (ɉɊɈɑȿɋɌɖ) ɨɤɚɠɭɬɫɹ ɜɵɩɨɥɧɟɧɵ ɡɚɞɚɧɧɵɟ ɭɫɥɨɜɢɹ ɡɚɩɭɫɤɚ. 
ɉɨɤɚɡɚɧɢɹ ɧɟɦɟɞɥɟɧɧɨ ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ.

TRIGger:SOURce {BUS | IMMediate | EXTernal}

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɛɢɪɚɟɬ ɢɫɬɨɱɧɢɤ, ɨɬ ɤɨɬɨɪɨɝɨ ɩɪɢɛɨɪ ɛɭɞɟɬ ɩɪɢɧɢɦɚɬɶ ɡɚɩɭɫɤɢ. 
ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɩɪɨɝɪɚɦɦɧɵɟ (ɲɢɧɧɵɟ) ɡɚɩɭɫɤɢ, ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɵɟ ɜɧɭɬɪɟɧɧɢɟ ɡɚɩɭɫɤɢ (ɷɬɨ ɢɫɬɨɱɧɢɤ ɩɨ ɭɦɨɥɱɚɧɢɸ), ɚ ɬɚɤɠɟ ɚɩɩɚɪɚɬ-
ɧɵɟ ɡɚɩɭɫɤɢ ɩɨ ɤɥɟɦɦɟ Ext Trig (  ) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. ɉɨɫɥɟ 
ɭɫɬɚɧɨɜɤɢ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɨɜ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɩɪɚɜɢɬɶ ɤɨɦɚɧɞɭ INITiate (ɂɇɂ-
ɐɂɂɊɈȼȺɌɖ), ɱɬɨɛɵ ɩɟɪɟɜɟɫɬɢ ɩɪɢɛɨɪ ɜ ɫɨɫɬɨɹɧɢɟ   
(wait-for-trigger). [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ].

TRIGger:SOURce?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɨɜ. ȼɨɡɜɪɚɳɚɟɬ «BUS» 
(ɒɂɇȺ), «IMM» (ɇȿɉɈɋɊȿȾɋɌȼȿɇɇɕȿ) ɢɥɢ «EXT» (ȼɇȿɒɇɂȿ).
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TRIGger:DELay {<ɬɠɥɮɨɟɶ> | MIN | MAX}

ɗɬɚ ɤɨɦɚɧɞɚ ɞɨɛɚɜɥɹɟɬ ɡɚɞɟɪɠɤɭ ɦɟɠɞɭ ɩɨɫɬɭɩɥɟɧɢɟɦ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ ɢ ɩɪɨɢɡɜɨ-
ɞɢɦɨɣ ɩɨ ɧɟɦɭ ɜɵɛɨɪɤɨɣ. ȿɫɥɢ ɧɟ ɭɤɚɡɚɬɶ ɡɚɞɟɪɠɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɚ, ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɜɵɛɢɪɚɟɬ ɡɚɞɟɪɠɤɭ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ( .   104). 
ȼɵɛɟɪɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 0 ɞɨ 3600 ɫɟɤɭɧɞ. MIN = 0 ɫɟɤɭɧɞ. MAX = 3600 ɫɟɤɭɧɞ. [ɯɪɚ-
ɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ].

TRIGger:DELay? [{MIN | MAX}]

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɡɚɞɟɪɠɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɨɜ.

TRIGger:DELay:AUTO {OFF | ON}

ɗɬɚ ɤɨɦɚɧɞɚ ɜɤɥɸɱɚɟɬ ɢɥɢ ɜɵɤɥɸɱɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɡɚɞɟɪɠɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɡɚɩɭɫɤɨɜ. Ɂɚɞɟɪɠɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɭɧɤɰɢɢ, ɞɢɚɩɚɡɨɧɚ, ɜɪɟɦɟɧɢ 
ɭɫɪɟɞɧɟɧɢɹ ɢ ɧɚɫɬɪɨɣɤɢ ɮɢɥɶɬɪɚ ɤɨɦɩɟɧɫɚɰɢɢ ɧɚɜɨɞɨɤ ɨɬ ɫɟɬɢ ɩɢɬɚɧɢɹ. ɉɪɢ ɭɫɬɚ-
ɧɨɜɤɟ ɤɨɧɤɪɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɡɚɞɟɪɠɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɩɭɫɤɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɡɚɞɟɪɠɤɚ ɡɚɩɭɫɤɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɤɥɸɱɚɟɬɫɹ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ 
ɩɚɦɹɬɢ].

TRIGger:DELay:AUTO?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɧɚɫɬɪɨɣɤɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɡɚɞɟɪɠɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ
ɡɚɩɭɫɤɨɜ.

Ɉɧɚ ɜɨɡɜɪɚɳɚɟɬ «0» (OFF — ɜɵɤɥɸɱɟɧɚ) ɢɥɢ «1» (ON — ɜɤɥɸɱɟɧɚ).

SAMPle:COUNt {< > | MIN | MAX}

ɗɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɱɢɫɥɨ ɩɨɤɚɡɚɧɢɣ (ɜɵɛɨɪɨɤ), ɢɡɦɟɪɹɟɦɵɯ ɩɪɢɛɨɪɨɦ ɩɪɢ 
ɩɨɫɬɭɩɥɟɧɢɢ ɨɞɧɨɝɨ ɡɚɩɭɫɤɚ. ȼɵɛɟɪɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 1 ɞɨ 50 000 ɩɨɤɚɡɚɧɢɣ (ɧɚ ɨɞɢɧ 
ɡɚɩɭɫɤ).
ȼ ɷɬɨɣ ɤɨɦɚɧɞɟ MIN = 1, ɚ MAX = 50 000. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ].

SAMPle:COUNt? [{MIN | MAX}]

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɱɢɫɥɨ ɜɵɛɨɪɨɤ.

TRIGger:COUNt {< > | MIN | MAX | INFinity}

ɗɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɱɢɫɥɨ ɡɚɩɭɫɤɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɛɨɪ ɩɪɢɦɟɬ, ɩɪɟɠɞɟ ɱɟɦ 
ɜɨɡɜɪɚɬɢɬɶɫɹ ɤ ɫɨɫɬɨɹɧɢɸ ɨɠɢɞɚɧɢɹ (ɢ ɩɪɟɤɪɚɬɢɬɶ ɩɪɢɟɦ ɡɚɩɭɫɤɨɜ). ȼɵɛɟɪɢɬɟ ɡɧɚ-
ɱɟɧɢɟ ɨɬ 1 ɞɨ 50 000 ɡɚɩɭɫɤɨɜ. ɉɚɪɚɦɟɬɪ INFinity (ȻȿɋɄɈɇȿɑɇɈɋɌɖ) ɭɤɚɡɵɜɚɟɬ 
ɩɪɢɛɨɪɭ, ɱɬɨ ɡɚɩɭɫɤɢ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɛɟɫɤɨɧɟɱɧɨ (ɞɥɹ ɜɨɡɜɪɚɬɚ ɜ ɫɨɫɬɨɹɧɢɟ 
ɨɠɢɞɚɧɢɹ ɛɟɡ ɩɪɢɟɦɚ ɡɚɩɭɫɤɨɜ ɩɨɬɪɟɛɭɟɬɫɹ ɨɬɩɪɚɜɢɬɶ ɫɢɝɧɚɥ ɫɛɪɨɫɚ ɭɫɬɪɨɣɫɬɜɚ 
(device clear)). ɉɪɢ ɪɚɛɨɬɟ ɩɪɢɛɨɪɚ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɧɚ ɦɟɫɬɟ ɱɢɫɥɨ ɡɚɩɭɫɤɨɜ ɢɝɧɨɪɢ-
ɪɭɟɬɫɹ. ȼ ɷɬɨɣ ɤɨɦɚɧɞɟ MIN = 1, ɚ MAX = 50 000. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ 
ɩɚɦɹɬɢ].

TRIGger:COUNt? [{MIN | MAX}]

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɱɢɫɥɨ ɡɚɩɭɫɤɨɜ. ȿɫɥɢ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɛɟɫɤɨɧɟɱɧɨɟ 
ɱɢɫɥɨ ɡɚɩɭɫɤɨɜ, ɬɨ ɤɨɦɚɧɞɚ ɡɚɩɪɨɫɚ ɜɨɡɜɪɚɳɚɟɬ ɡɧɚɱɟɧɢɟ «9.90000000E+37».
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OUTPut
[:STATe] {OFF | ON}
[:STATe]?

ɗɬɢ ɤɨɦɚɧɞɵ ɜɤɥɸɱɚɸɬ ɢɥɢ ɜɵɤɥɸɱɚɸɬ ɜɵɯɨɞ ɫɚɦɨɩɢɫɰɚ (ɚɧɚɥɨɝɨɜɵɣ ɜɵɯɨɞ), 
ɚ ɬɚɤɠɟ ɡɚɩɪɚɲɢɜɚɸɬ ɫɨɫɬɨɹɧɢɟ ɷɬɨɝɨ ɜɵɯɨɞɚ. Ʉɨɝɞɚ ɜɵɯɨɞ ɨɬɤɥɸɱɟɧ, ɧɚɩɪɹɠɟɧɢɟ 
ɧɚ ɧɟɦ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɪɚɜɧɵɦ 0 ȼ.

OUTPut
:REFerence:OFFset {< > | MIN | MAX}
:REFerence:OFFset?
:REFerence:NULL

ɗɬɢ ɤɨɦɚɧɞɵ ɡɚɞɚɸɬ ɢɥɢ ɡɚɩɪɚɲɢɜɚɸɬ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ. ɋɦɟɳɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɨ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ -1.0E9 ɞɨ 1.0E9. ɉɚɪɚɦɟɬɪ MIN ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɧɚɱɟ-
ɧɢɟ –1.0E9 ɜɨɥɶɬ, ɚ ɩɚɪɚɦɟɬɪ MAX ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɧɚɱɟɧɢɟ 1.0E9 ɜɨɥɶɬ. ȼɚɪɢɚɧɬ 
ɫ :NULL ɷɬɨɣ ɤɨɦɚɧɞɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɥɟɞɭɸɳɟɟ ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ 
ɡɧɚɱɟɧɢɹ ɧɭɥɹ.

OUTPut
:REFerence:SPAN [{< > | MIN | MAX}]
:REFerence:SPAN? [{MIN | MAX}]
:REFerence:GAIN?

ɗɬɢ ɤɨɦɚɧɞɵ ɡɚɞɚɸɬ ɢɥɢ ɡɚɩɪɚɲɢɜɚɸɬ ɡɧɚɱɟɧɢɟ ɞɢɚɩɚɡɨɧɚ. Ⱦɢɚɩɚɡɨɧ ɦɨɠɟɬ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧ ɪɚɜɧɵɦ ɨɬ 5E-9 ɞɨ 1.0E9. ɉɚɪɚɦɟɬɪ MIN ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɧɚɱɟɧɢɟ 5E-9, 
ɚ ɩɚɪɚɦɟɬɪ MAX ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɧɚɱɟɧɢɟ 1.0E9. Ɂɚɩɪɨɫ :GAIN? ɜɨɡɜɪɚɳɚɟɬ ɡɧɚɱɟ-
ɧɢɟ, ɨɛɪɚɬɧɨɟ ɡɧɚɱɟɧɢɸ ɞɢɚɩɚɡɨɧɚ.

OUTPut
:REFerence:VALue {< > | MIN | MAX}]

ɗɬɚ ɤɨɦɚɧɞɚ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚ ɜɵɯɨɞɟ. Ɂɧɚɱɟɧɢɟ 
ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɞɢɚɩɚɡɨɧɟ ±3,00 ȼ. ɉɚɪɚɦɟɬɪ MIN ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚ ɜɵɯɨɞɟ -3,00 ȼ, 
ɚ ɩɚɪɚɦɟɬɪ MAX ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚ ɜɵɯɨɞɟ +3,00 ȼ.
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Ʉɨɦɚɧɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɢɫɬɟɦɨɣ
.  «    »   105   3.

FETCh?

ɗɬɚ ɤɨɦɚɧɞɚ ɩɟɪɟɧɨɫɢɬ ɩɨɤɚɡɚɧɢɹ, ɫɨɯɪɚɧɟɧɧɵɟ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ 
ɩɨ ɤɨɦɚɧɞɟ INITiate (ɂɇɂɐɂɂɊɈȼȺɌɖ), ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ ɩɪɢɛɨɪɚ, ɨɬɤɭɞɚ ɨɧɢ 
ɦɨɝɭɬ ɛɵɬɶ ɫɱɢɬɚɧɵ ɤɨɧɬɪɨɥɥɟɪɨɦ ɲɢɧɵ.

READ?

ɗɬɚ ɤɨɦɚɧɞɚ ɦɟɧɹɟɬ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɨɜ ɫ «ɨɠɢɞɚɧɢɹ» (idle) ɧɚ «ɨɠɢɞɚɧɢɟ 
ɡɚɩɭɫɤɚ» (wait-for-trigger). ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɧɚɱɧɟɬɫɹ, ɤɨɝɞɚ ɩɨɫɥɟ ɩɪɢɟɦɚ 
ɤɨɦɚɧɞɵ READ? (ɉɊɈɑȿɋɌɖ) ɨɤɚɠɭɬɫɹ ɜɵɩɨɥɧɟɧɵ ɡɚɞɚɧɧɵɟ ɭɫɥɨɜɢɹ ɡɚɩɭɫɤɚ. 
ɉɨɤɚɡɚɧɢɹ ɧɟɦɟɞɥɟɧɧɨ ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ.

DISPlay {OFF | ON}

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɤɥɸɱɚɟɬ ɢ ɜɤɥɸɱɚɟɬ ɞɢɫɩɥɟɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ. [ɯɪɚ-
ɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ].

DISPlay?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɫɨɫɬɨɹɧɢɟ ɜɤɥɸɱɟɧɢɹ ɞɢɫɩɥɟɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

Ɉɧɚ ɜɨɡɜɪɚɳɚɟɬ «0» (OFF — ɜɵɤɥɸɱɟɧ) ɢɥɢ «1» (ON — ɜɤɥɸɱɟɧ).

DISPlay:TEXT <   >

ɗɬɚ ɤɨɦɚɧɞɚ ɨɬɨɛɪɚɠɚɟɬ ɫɨɨɛɳɟɧɢɟ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ɉɪɢɛɨɪ ɨɬɨɛɪɚɠɚɟɬ
ɞɨ 11 ɩɟɪɜɵɯ ɫɢɦɜɨɥɨɜ ɫɨɨɛɳɟɧɢɹ; ɨɫɬɚɥɶɧɵɟ ɫɢɦɜɨɥɵ ɜ ɫɨɨɛɳɟɧɢɢ ɨɬɛɪɚɫɵɜɚ-
ɸɬɫɹ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ]

DISPlay:TEXT?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɬɟɤɫɬ ɫɨɨɛɳɟɧɢɹ, ɨɬɩɪɚɜɥɟɧɧɨɝɨ ɧɚ ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ, 
ɢ ɜɨɡɜɪɚɳɚɟɬ ɟɝɨ ɜ ɜɢɞɟ ɫɬɪɨɤɢ ɜ ɤɚɜɵɱɤɚɯ.

DISPlay:TEXT:CLEar

ɗɬɚ ɤɨɦɚɧɞɚ ɨɱɢɳɚɟɬ ɫɨɨɛɳɟɧɢɟ ɧɚ ɞɢɫɩɥɟɟ.
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SYSTem:ERRor?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɨɱɟɪɟɞɶ ɨɲɢɛɨɤ ɩɪɢɛɨɪɚ. ȼ ɨɱɟɪɟɞɢ ɦɨɠɟɬ ɫɨɯɪɚɧɹɬɶɫɹ 
ɞɨ 20 ɨɲɢɛɨɤ. Ɉɲɢɛɤɢ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ FIFO («ɩɟɪɜɵɦ ɩɪɢɲɟɥ, ɩɟɪɜɵɦ 
ɭɲɟɥ»). Ʉɚɠɞɚɹ ɢɡ ɫɬɪɨɤ ɨɲɢɛɨɤ ɦɨɠɟɬ ɢɦɟɬɶ ɞɥɢɧɭ ɞɨ 80 ɫɢɦɜɨɥɨɜ.

SYSTem:VERSion?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɭ ɩɪɢɛɨɪɚ ɬɟɤɭɳɭɸ ɜɟɪɫɢɸ SCPI.

Ɉɧɚ ɜɨɡɜɪɚɳɚɟɬ ɡɧɚɱɟɧɢɟ ɜɢɞɚ "1994.0".

*RST

ɗɬɚ ɤɨɦɚɧɞɚ ɜɨɡɜɪɚɳɚɟɬ ɩɪɢɛɨɪ ɤ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɩɨɫɥɟ ɜɤɥɸɱɟ-
ɧɢɹ ɩɢɬɚɧɢɹ.

*TST?

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɩɨɥɧɹɟɬ ɩɨɥɧɨɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɢɛɨɪɚ. Ɉɧɚ ɜɨɡɜɪɚɳɚɟɬ «0» 
ɩɪɢ ɭɫɩɟɲɧɨɦ ɩɪɨɯɨɠɞɟɧɢɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɢɥɢ «1» ɩɪɢ ɫɛɨɟ ɬɟɫɬɢɪɨɜɚɧɢɹ.

*IDN?

ɗɬɚ ɤɨɦɚɧɞɚ ɫɱɢɬɵɜɚɟɬ ɫɬɪɨɤɭ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɪɢɛɨɪɚ (ɨɛɹɡɚɬɟɥɶɧɨ ɜɵɞɟɥɢɬɟ ɞɥɹ 
ɩɪɢɟɦɚ ɨɬɜɟɬɚ ɫɬɪɨɤɨɜɭɸ ɩɟɪɟɦɟɧɧɭɸ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 40 ɫɢɦɜɨɥɨɜ).
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Ɇɨɞɟɥɶ ɫɨɫɬɨɹɧɢɹ SCPI

ȼɨ ɜɫɟɯ ɩɪɢɛɨɪɚɯ ɫ ɩɨɞɞɟɪɠɤɨɣ SCPI ɪɟɝɢɫɬɪɵ ɫɨɫɬɨɹɧɢɹ ɪɟɚɥɢɡɨɜɚɧɵ ɨɞɧɢɦ 
ɢ ɬɟɦ ɠɟ ɨɛɪɚɡɨɦ. ɋɢɫɬɟɦɚ ɫɨɫɬɨɹɧɢɣ ɡɚɩɢɫɵɜɚɟɬ ɪɚɡɥɢɱɧɵɟ ɚɫɩɟɤɬɵ ɫɨɫɬɨɹɧɢɹ 
ɩɪɢɛɨɪɨɜ ɜ ɱɟɬɵɪɟɯ ɝɪɭɩɩɚɯ ɪɟɝɢɫɬɪɨɜ: ɜ ɪɟɝɢɫɬɪɟ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ (Status Byte), 
ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ (Standard Event), ɪɟɝɢɫɬɪɟ ɫɨɫɬɨɹɧɢɹ ɨɩɟɪɚɰɢɣ 
(Operational Status) ɢ ɪɟɝɢɫɬɪɟ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ (Questionable Data). ȼ ɪɟɝɢɫɬɪɟ 
ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ ɮɢɤɫɢɪɭɟɬɫɹ ɜɵɫɨɤɨɭɪɨɜɧɟɜɚɹ ɫɜɨɞɤɚ ɩɨ ɞɚɧɧɵɦ, ɫɨɞɟɪɠɚɳɢɦɫɹ 
ɜ ɞɪɭɝɢɯ ɝɪɭɩɩɚɯ ɪɟɝɢɫɬɪɨɜ. ɋɯɟɦɚ ɫɢɫɬɟɦɵ ɫɨɫɬɨɹɧɢɣ SCPI, ɢɫɩɨɥɶɡɭɟɦɨɣ ɩɪɢɛɨ-
ɪɨɦ, ɩɪɢɜɟɞɟɧɚ ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ.
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ɑɬɨ ɬɚɤɨɟ ɪɟɝɢɫɬɪ ? 

ɍ ɪɟɝɢɫɬɪɨɜ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɢ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ ɢɦɟɸɬɫɹ  -
. Ɋɟɝɢɫɬɪ ɫɨɛɵɬɢɣ — ɷɬɨ ɪɟɝɢɫɬɪ, ɞɨɫɬɭɩɧɵɣ ɬɨɥɶɤɨ ɞɥɹ ɱɬɟɧɢɹ, ɤɨɬɨɪɵɣ ɫɨɨɛ-

ɳɚɟɬ ɨɛ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɨɫɬɨɹɧɢɹɯ ɜ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɩɪɢɛɨɪɟ. Ȼɢɬɵ ɜ ɪɟɝɢɫɬɪɚɯ 
ɫɨɛɵɬɢɹ ɪɟɚɥɢɡɨɜɚɧɵ ɧɚ . ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɛɢɬɚ ɫɨɛɵɬɢɹ ɩɨɫɥɟɞɭɸɳɢɟ 
ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɫɨɫɬɨɹɧɢɹ ɢɝɧɨɪɢɪɭɸɬɫɹ (ɧɟ ɦɟɧɹɸɬ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ). 
Ȼɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɫɨɛɵɬɢɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɱɢɳɚɸɬɫɹ ɩɪɢ ɡɚɩɪɨɫɟ ɷɬɨɝɨ ɪɟɝɢɫɬɪɚ 
(ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ *ESR? ɢɥɢ STAT:QUES:EVEN?), ɚ ɬɚɤɠɟ ɜ ɫɥɭɱɚɟ 
ɨɬɩɪɚɜɤɢ ɤɨɦɚɧɞɵ *CLS (ɨɱɢɫɬɤɢ ɫɨɫɬɨɹɧɢɹ). Ʉɨɦɚɧɞɚ ɫɛɪɨɫɚ (*RST) ɢɥɢ ɨɱɢɫɬɤɚ 
ɭɫɬɪɨɣɫɬɜɚ (device clear) ɧɟ ɨɱɢɳɚɸɬ ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɚɯ ɫɨɛɵɬɢɣ. ɉɪɢ ɡɚɩɪɨɫɟ ɪɟɝɢ-
ɫɬɪɚ ɫɨɛɵɬɢɣ ɜɨɡɜɪɚɳɚɟɬɫɹ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ ɫɭɦɦɟ ɜɫɟɯ ɛɢɬɨɜ, ɢɧɬɟɪ-
ɩɪɟɬɢɪɭɟɦɵɯ ɤɚɤ ɪɚɡɪɹɞɵ ɞɜɨɢɱɧɨɝɨ ɱɢɫɥɚ, ɜ ɞɟɫɹɬɢɱɧɨɣ ɡɚɩɢɫɢ.

ɑɬɨ ɬɚɤɨɟ ɪɟɝɢɫɬɪ ?

  ɨɩɪɟɞɟɥɹɟɬ, ɧɚɞ ɤɚɤɢɦɢ ɛɢɬɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɟɝɢɫɬɪɟ 
ɫɨɛɵɬɢɣ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɨɩɟɪɚɰɢɹ ɥɨɝɢɱɟɫɤɨɝɨ ɂɅɂ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɞɧɨɝɨ 
ɛɢɬɚ ɫɜɨɞɤɢ. Ɋɟɝɢɫɬɪɵ ɜɤɥɸɱɟɧɢɹ ɞɨɫɬɭɩɧɵ ɢ ɞɥɹ ɱɬɟɧɢɹ, ɢ ɞɥɹ ɡɚɩɢɫɢ. ɉɪɢ 
ɡɚɩɪɨɫɟ ɫɨɞɟɪɠɢɦɨɝɨ ɪɟɝɢɫɬɪɚ ɜɤɥɸɱɟɧɢɹ ɨɧ  . Ʉɨɦɚɧɞɚ *CLS 
(ɨɱɢɫɬɤɚ ɫɨɫɬɨɹɧɢɹ) ɧɟ ɨɱɢɳɚɟɬ ɪɟɝɢɫɬɪɵ ɜɤɥɸɱɟɧɢɹ, ɧɨ ɨɧɚ ɨɱɢɳɚɟɬ ɛɢɬɵ ɜ ɪɟɝɢ-
ɫɬɪɚɯ ɫɨɛɵɬɢɣ. Ʉɨɦɚɧɞɚ STATus:PRESet  ɪɟɝɢɫɬɪ ɜɤɥɸɱɟɧɢɹ ɧɟɧɚɞɟɠɧɵɯ 
ɞɚɧɧɵɯ. ɑɬɨɛɵ ɜɤɥɸɱɢɬɶ ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɜɤɥɸɱɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɢɫɚɬɶ ɜ ɧɟɝɨ 
ɞɟɫɹɬɢɱɧɨɟ ɱɢɫɥɨ, ɛɢɬɵ ɤɨɬɨɪɨɝɨ ɜ ɞɜɨɢɱɧɨɣ ɡɚɩɢɫɢ ɛɭɞɭɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɨɡɢ-
ɰɢɹɦ ɛɢɬɨɜ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶ ɜ ɪɟɝɢɫɬɪɟ.
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ɑɬɨ ɬɚɤɨɟ ɪɟɝɢɫɬɪ ?

ȼ   ɧɟɩɪɟɪɵɜɧɨ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ. 
Ȼɢɬɵ ɪɟɝɢɫɬɪɚ ɫɨɫɬɨɹɧɢɹ ɪɚɛɨɬɚɸɬ ɛɟɡ ɡɚɳɟɥɨɤ ɢ ɦɟɧɹɸɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɢɡɦɟ-
ɧɟɧɢɹɦɢ ɫɨɫɬɨɹɧɢɹ ɩɪɢɛɨɪɚ. Ɋɟɝɢɫɬɪ ɫɨɛɵɬɢɣ ɮɢɤɫɢɪɭɟɬ ɜ ɫɜɨɢɯ ɛɢɬɚɯ-ɡɚɳɟɥɤɚɯ 
ɢɡɦɟɧɟɧɢɹ ɛɢɬɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɟɝɢɫɬɪɚ ɫɨɫɬɨɹɧɢɹ.
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ɋɢɫɬɟɦɚ ɫɨɫɬɨɹɧɢɣ SCPI

+ ɫɜɟɞɟɧɢɹ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɬɨɝɨ ɛɢɬɚ ɫɦ. ɧɚ ɫɬɪɚɧɢɰɟ 187.
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Ȼɚɣɬ ɫɨɫɬɨɹɧɢɹ

  ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɹɯ ɢɡ ɞɪɭɝɢɯ 
ɪɟɝɢɫɬɪɨɜ ɫɨɫɬɨɹɧɢɹ. Ɉ ɧɚɥɢɱɢɢ ɞɚɧɧɵɯ, ɨɠɢɞɚɸɳɢɯ ɜ ɜɵɯɨɞɧɨɦ ɛɭɮɟɪɟ ɩɪɢɛɨɪɚ, 
ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɚɟɬ ɛɢɬ «ɞɨɫɬɭɩɧɨ ɫɨɨɛɳɟɧɢɟ» (ɛɢɬ 4). Ȼɢɬɵ ɜ ɪɟɝɢɫɬɪɚɯ ɫɜɨɞɤɢ 
ɪɚɛɨɬɚɸɬ  . ɉɪɢ ɨɱɢɫɬɤɟ ɪɟɝɢɫɬɪɚ ɫɨɛɵɬɢɣ ɬɚɤɠɟ ɨɱɢɳɚɸɬɫɹ ɢ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɟ ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɫɜɨɞɤɢ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ. ɉɪɢ ɩɪɨɱɬɟɧɢɢ ɜɫɟɯ ɫɨɨɛɳɟɧɢɣ 
ɜ ɜɵɯɨɞɧɨɦ ɛɭɮɟɪɟ, ɜɤɥɸɱɚɹ ɢ ɜɫɟ ɨɠɢɞɚɸɳɢɟ ɡɚɩɪɨɫɵ, ɛɢɬ «ɞɨɫɬɭɩɧɨ ɫɨɨɛɳɟ-
ɧɢɟ» ɨɱɢɳɚɟɬɫɹ.

Ɉɩɪɟɞɟɥɟɧɢɹ ɛɢɬɨɜ — ɪɟɝɢɫɬɪ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ

ȼɣɭ ȿɠɬɺɭɣɲɨɩɠ 

ɢɨɛɲɠɨɣɠ ɉɪɫɠɟɠɦɠɨɣɠ

0 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 1 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

1 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 2 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

2 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 4 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

3 ɇɟɧɚɞɟɠɧɵɟ ɞɚɧɧɵɟ 8 ȼ ɪɟɝɢɫɬɪɟ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɨɞɢɧ 
ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɛɢɬɨɜ (ɛɢɬɵ ɞɨɥɠɧɵ ɛɵɬɶ «ɜɤɥɸɱɟɧɵ» 
ɜ ɪɟɝɢɫɬɪɟ ɜɤɥɸɱɟɧɢɹ)

4 Ⱦɨɫɬɭɩɧɨ ɫɨɨɛɳɟɧɢɟ 16 ȼ ɜɵɯɨɞɧɨɦ ɛɭɮɟɪɟ ɩɪɢɛɨɪɚ ɞɨɫɬɭɩɧɵ ɞɚɧɧɵɟ

5 ɋɬɚɧɞɚɪɬɧɨɟ ɫɨɛɵɬɢɟ 32 ȼ ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɭɫɬɚɧɨɜɥɟɧɵ ɨɞɢɧ 
ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɛɢɬɨɜ (ɛɢɬɵ ɞɨɥɠɧɵ ɛɵɬɶ «ɜɤɥɸɱɟɧɵ» 
ɜ ɪɟɝɢɫɬɪɟ ɜɤɥɸɱɟɧɢɹ)

6 Ɂɚɩɪɨɫ ɨɛɫɥɭɠɢɜɚɧɢɹ 64 ɉɪɢɛɨɪ ɡɚɩɪɚɲɢɜɚɟɬ ɨɛɫɥɭɠɢɜɚɧɢɟ 
(ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɨɩɪɨɫ)

7 ɋɨɫɬɨɹɧɢɟ ɨɩɟɪɚɰɢɣ 128 ȼ ɪɟɝɢɫɬɪɟ ɫɨɫɬɨɹɧɢɹ ɨɩɟɪɚɰɢɣ ɭɫɬɚɧɨɜɥɟɧɵ ɨɞɢɧ 
ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɛɢɬɨɜ (ɛɢɬɵ ɞɨɥɠɧɵ ɛɵɬɶ «ɜɤɥɸɱɟɧɵ» 
ɜ ɪɟɝɢɫɬɪɟ ɜɤɥɸɱɟɧɢɹ)
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  ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ ɨɱɢɳɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ.

– ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *CLS (ɨɱɢɫɬɤɢ ɫɨɫɬɨɹɧɢɹ).

– ɉɪɢ ɡɚɩɪɨɫɚɯ ɪɟɝɢɫɬɪɨɜ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɢ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ ɜ ɪɟɝɢɫɬɪɟ 
ɫɜɨɞɤɢ ɨɱɢɳɚɸɬɫɹ ɬɨɥɶɤɨ ɛɢɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɬɢɦ ɡɚɩɪɨɲɟɧɧɵɦ ɪɟɝɢɫɬɪɚɦ.

  ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ (ɡɚɩɪɨɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ) ɨɱɢɳɚɟɬɫɹ ɜ ɫɥɟɞɭɸ-
ɳɢɯ ɫɥɭɱɚɹɯ:

– ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ, ɤɨɬɨɪɵɣ ɪɚɧɟɟ ɛɵɥ ɧɚɫɬɪɨɟɧ ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɤɨɦɚɧɞɵ *PSC 1.

– ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *SRE 0.

Ɋɟɝɢɫɬɪ ɜɤɥɸɱɟɧɢɹ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ    ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, 
ɟɫɥɢ ɪɚɧɟɟ ɩɪɢɛɨɪ ɧɚɫɬɪɚɢɜɚɥɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɚɧɞɵ *PSC 0.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɩɪɨɫɚ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ (SRQ)
ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɨɩɪɨɫɚ

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ ɩɪɢɦɟɧɹɟɦɵɣ ɤɨɧ-
ɬɪɨɥɥɟɪ ɲɢɧɵ, ɱɬɨɛɵ ɨɧ ɪɟɚɝɢɪɨɜɚɥ ɧɚ ɩɪɟɪɵɜɚɧɢɹ ɡɚɩɪɨɫɨɜ ɨɛɫɥɭɠɢɜɚɧɢɹ 
(service request, SRQ) ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ IEEE-488. ɂɫɩɨɥɶɡɭɣɬɟ ɪɟɝɢɫɬɪ ɜɤɥɸɱɟ-
ɧɢɹ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ (SRE), ɱɬɨɛɵ ɭɤɚɡɚɬɶ, ɤɚɤɢɟ ɛɢɬɵ ɫɜɨɞɤɢ ɛɭɞɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɧɢɡɤɨɭɪɨɜɧɟɜɵɣ ɫɢɝɧɚɥ SRQ IEEE-488. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɛɢɬɚ 6 (ɛɢɬɚ «ɡɚɩɪɨɫɚ ɨɛɫɥɭ-
ɠɢɜɚɧɢɹ») ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ ɤɨɧɬɪɨɥɥɟɪɭ ɲɢɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɩɪɚɜɥɹɟɬɫɹ ɫɨɨɛ-
ɳɟɧɢɟ ɩɪɟɪɵɜɚɧɢɹ SRQ IEEE-488. Ɂɚɬɟɦ ɤɨɧɬɪɨɥɥɟɪ ɲɢɧɵ ɦɨɠɟɬ ɨɩɪɨɫɢɬɶ 
ɩɪɢɛɨɪɵ, ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɲɢɧɟ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɨɣ ɢɡ ɧɢɯ ɡɚɩɪɨɫɢɥ ɨɛɫɥɭ-
ɠɢɜɚɧɢɟ (ɷɬɨ ɩɪɢɛɨɪ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɛɚɣɬɟ ɟɝɨ ɫɨɫɬɨɹɧɢɹ ɛɢɬɨɦ 6). Ȼɢɬ ɡɚɩɪɨɫɚ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɱɢɳɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɩɪɨɱɬɟɧɢɢ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ ɫ ɩɨɦɨɳɶɸ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨɝɨ ɨɩɪɨɫɚ IEEE-488 ɢɥɢ ɩɪɢ ɩɪɨɱɬɟɧɢɢ ɪɟɝɢɫɬɪɚ ɫɨɛɵɬɢɣ, ɛɢɬ ɫɜɨɞɤɢ 
ɤɨɬɨɪɨɝɨ ɜɵɡɜɚɥ ɨɬɩɪɚɜɤɭ ɡɚɩɪɨɫɚ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ.

ɑɬɨɛɵ ɩɪɨɱɟɫɬɶ ɪɟɝɢɫɬɪ ɫɜɨɞɤɢ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ, ɨɬɩɪɚɜɶɬɟ ɫɨɨɛɳɟɧɢɟ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɝɨ ɨɩɪɨɫɚ IEEE-488. ɉɪɢ ɡɚɩɪɨɫɟ ɪɟɝɢɫɬɪɚ ɫɜɨɞɤɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɞɟɫɹɬɢɱɧɨɟ 
ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ ɫɭɦɦɟ ɜɫɟɯ ɛɢɬɨɜ, ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɯ ɤɚɤ ɪɚɡɪɹɞɵ ɞɜɨɢɱɧɨɝɨ 
ɱɢɫɥɚ, ɜ ɞɟɫɹɬɢɱɧɨɣ ɡɚɩɢɫɢ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɨɩɪɨɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɱɢɳɚɟɬ ɛɢɬ 
«ɡɚɩɪɨɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ» ɜ ɪɟɝɢɫɬɪɟ ɫɜɨɞɤɢ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ. Ⱦɪɭɝɢɟ ɛɢɬɵ ɩɪɢ ɷɬɨɦ 
ɧɟ ɡɚɬɪɚɝɢɜɚɸɬɫɹ. ȼɵɩɨɥɧɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɨɩɪɨɫɚ ɧɟ ɜɥɢɹɟɬ ɧɚ ɫɤɨɪɨɫɬɶ 
ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ.
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ *STB? ɞɥɹ ɱɬɟɧɢɹ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ

Ʉɨɦɚɧɞɚ *STB? (ɡɚɩɪɨɫ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ) ɫɯɨɞɧɚ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɨɩɪɨɫɨɦ, 
ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɨɧɚ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɥɸɛɨɣ ɞɪɭɝɨɣ ɤɨɦɚɧɞɟ 
ɩɪɢɛɨɪɚ. Ʉɨɦɚɧɞɚ *STB? ɜɨɡɜɪɚɳɚɟɬ ɬɨɬ ɠɟ ɪɟɡɭɥɶɬɚɬ, ɱɬɨ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ 
ɨɩɪɨɫ IEEE-488, ɬɨɥɶɤɨ ɛɢɬ «ɡɚɩɪɨɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ» (ɛɢɬ 6)  , ɟɫɥɢ 
ɩɪɨɢɡɨɲɟɥ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɨɩɪɨɫ. Ʉɨɦɚɧɞɚ *STB? ɧɟ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢ-
ɱɟɫɤɢ ɢɧɬɟɪɮɟɣɫɧɵɦ ɚɩɩɚɪɚɬɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɲɢɧɵ IEEE-488, ɨɧɚ ɜɵɩɨɥɧɹɟɬɫɹ 

 ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɪɟɞɵɞɭɳɢɯ ɤɨɦɚɧɞ. ɉɪɨɢɡɜɨɞɢɬɶ ɨɩɪɨɫ ɫ ɩɨɦɨɳɶɸ 
ɤɨɦɚɧɞɵ *STB? ɧɟɜɨɡɦɨɠɧɨ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɚɧɞɵ *STB? ɪɟɝɢɫɬɪ ɫɜɨɞɤɢ 
ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ ɧɟ ɨɱɢɳɚɟɬɫɹ.

ɉɪɟɪɵɜɚɧɢɟ ɤɨɧɬɪɨɥɥɟɪɚ ɲɢɧɵ ɫ ɩɨɦɨɳɶɸ SRQ

– Ɉɬɩɪɚɜɶɬɟ ɫɨɨɛɳɟɧɢɟ ɨɱɢɫɬɤɢ ɭɫɬɪɨɣɫɬɜɚ ɲɢɧɵ.

– Ɉɱɢɫɬɢɬɟ ɪɟɝɢɫɬɪɵ ɫɨɛɵɬɢɣ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *CLS (ɨɱɢɫɬɤɚ ɫɨɫɬɨɹɧɢɹ).

– ɍɫɬɚɧɨɜɢɬɟ ɦɚɫɤɢ ɜɤɥɸɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ *ESE (ɞɥɹ ɪɟɝɢɫɬɪɚ ɫɬɚɧɞɚɪɬ-
ɧɵɯ ɫɨɛɵɬɢɣ) ɢ *SRE (ɞɥɹ ɪɟɝɢɫɬɪɚ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ).

– Ɉɬɩɪɚɜɶɬɟ ɤɨɦɚɧɞɭ *OPC? (ɡɚɩɪɨɫɚ ɡɚɜɟɪɲɟɧɢɹ ɨɩɟɪɚɰɢɢ) ɢ ɜɜɟɞɢɬɟ ɪɟɡɭɥɶɬɚɬ, 
ɱɬɨɛɵ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɫɢɧɯɪɨɧɢɡɚɰɢɸ.

– ȼɤɥɸɱɢɬɟ ɩɪɟɪɵɜɚɧɢɟ ɡɚɩɪɨɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ (SRQ) ɤɨɧɬɪɨɥɥɟɪɚ ɲɢɧɵ 
IEEE-488.

ɋɬɚɧɞɚɪɬ IEEE-488.2 ɧɟ ɝɚɪɚɧɬɢɪɭɟɬ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɦɟɠɞɭ ɩɪɨɝɪɚɦɦɨɣ 

ɧɚ ɤɨɧɬɪɨɥɥɟɪɟ ɲɢɧɵ ɢ ɩɪɢɛɨɪɨɦ. ɂɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ *OPC? ɞɥɹ 

ɭɜɟɪɟɧɧɨɫɬɢ, ɱɬɨ ɪɚɧɟɟ ɨɬɩɪɚɜɥɟɧɧɵɟ ɧɚ ɩɪɢɛɨɪ ɤɨɦɚɧɞɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ. 

ȿɫɥɢ ɩɪɨɢɡɜɟɫɬɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɨɩɪɨɫ ɩɪɟɠɞɟ, ɱɟɦ ɡɚɜɟɪɲɢɬɫɹ 

ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞ *RST, *CLS ɢɥɢ ɞɪɭɝɢɯ ɤɨɦɚɧɞ, ɦɨɝɭɬ ɛɵɬɶ ɜɨɡɜɪɚɳɟɧɵ 

ɩɪɟɞɵɞɭɳɢɟ ɫɨɫɬɨɹɧɢɹ.
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Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɦɟɧɬɚ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞ

ɂɧɚɱɟ:

– Ɉɬɩɪɚɜɶɬɟ ɤɨɦɚɧɞɭ *OPC? (ɡɚɩɪɨɫɚ ɡɚɜɟɪɲɟɧɢɹ ɨɩɟɪɚɰɢɢ) ɢ ɜɜɟɞɢɬɟ ɪɟɡɭɥɶɬɚɬ, 
ɱɬɨɛɵ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɫɢɧɯɪɨɧɢɡɚɰɢɸ.

Лɢɛɨ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɭɞɟɪɠɚɧɢɟ ɲɢɧɵ ɢɧɬɟɪɮɟɣɫɚ ɤɨɦɚɧɞɚɦɢ, ɤɨɬɨɪɵɟ 
ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɨɥɝɨ, ɬɚɤɢɦɢ ɤɚɤ ɤɨɦɚɧɞɵ CALibrate:

– Ɉɬɩɪɚɜɶɬɟ ɫɨɨɛɳɟɧɢɟ ɨɱɢɫɬɤɢ ɭɫɬɪɨɣɫɬɜɚ, ɱɬɨɛɵ ɨɱɢɫɬɢɬɶ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ 
ɩɪɢɛɨɪɚ.

– Ɉɱɢɫɬɢɬɟ ɪɟɝɢɫɬɪɵ ɫɨɛɵɬɢɣ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *CLS (ɨɱɢɫɬɤɚ ɫɨɫɬɨɹɧɢɹ).

– ȼɤɥɸɱɢɬɟ ɛɢɬ «ɨɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ» ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *ESE 1 (ɜ ɪɟɝɢɫɬɪɟ 
ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ).

– Ɉɬɩɪɚɜɶɬɟ ɫɬɪɨɤɭ ɤɨɦɚɧɞ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɨɣ ɩɨɫɥɟɞɧɟɣ ɞɨɛɚɜɶɬɟ 
ɤɨɦɚɧɞɭ *OPC (ɨɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ).

– ɂɫɩɨɥɶɡɭɣɬɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɨɩɪɨɫ ɞɥɹ ɩɪɨɜɟɪɤɢ ɬɨɝɨ, ɭɫɬɚɧɨɜɥɟɧ
ɥɢ ɛɢɬ 5 (ɫɬɚɧɞɚɪɬɧɨɟ ɫɨɛɵɬɢɟ) ɜ ɪɟɝɢɫɬɪɟ ɫɜɨɞɤɢ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ. Ɍɚɤɠɟ 
ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɩɪɢɛɨɪ ɧɚ ɪɚɛɨɬɭ ɫ ɩɪɟɪɵɜɚɧɢɹɦɢ ɡɚɩɪɨɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ 
SRQ, ɨɬɩɪɚɜɢɜ ɤɨɦɚɧɞɭ *SRE 32 (ɪɟɝɢɫɬɪ ɜɤɥɸɱɟɧɢɹ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ, ɛɢɬ 5).

Ʉɚɤ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɢɬ ɞɨɫɬɭɩɧɨɝɨ ɫɨɨɛɳɟɧɢɹ (MAV)

Ȼɢɬ «ɞɨɫɬɭɩɧɨ ɫɨɨɛɳɟɧɢɟ» (ɛɢɬ 4) ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɱɬɨɛɵ 
ɨɩɪɟɞɟɥɹɬɶ ɧɚɥɢɱɢɟ ɞɨɫɬɭɩɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɢɯ ɫɱɢɬɵɜɚɧɢɹ ɜ ɤɨɧɬɪɨɥɥɟɪ ɲɢɧɵ. 
ɉɪɢɛɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɛɢɬ 4 ɩɨɫɥɟ ɩɨɫɬɭɩɥɟɧɢɹ ɩɟɪɜɨɝɨ ɡɚɩɭɫɤɚ ɢɡɦɟɪɟɧɢɹ (ɷɬɨ 
ɦɨɠɟɬ ɛɵɬɶ ɜɧɭɬɪɟɧɧɢɣ ɡɚɩɭɫɤ ɩɪɢ TRIGger:SOURce:IMMediate). ȼ ɞɚɥɶɧɟɣɲɟɦ 
ɩɪɢɛɨɪ ɨɱɢɳɚɟɬ ɛɢɬ 4, ɧɨ   , ɤɚɤ ɜɫɟ ɫɨɨɛɳɟɧɢɹ ɢɡ ɜɵɯɨɞɧɨɝɨ 
ɛɭɮɟɪɚ ɛɭɞɭɬ ɩɪɨɱɢɬɚɧɵ.

Ȼɢɬ ɞɨɫɬɭɩɧɨɝɨ ɫɨɨɛɳɟɧɢɹ (MAV) ɦɨɠɟɬ ɫɨɨɛɳɚɬɶ ɬɨɥɶɤɨ ɨ ɞɨɫɬɭɩɧɨɫɬɢ  
ɩɨɤɚɡɚɧɢɹ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɨɫɥɟ ɤɨɦɚɧɞɵ READ?. Ɉɧ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɟɡɟɧ, ɟɫɥɢ ɧɟɢɡ-
ɜɟɫɬɧɨ, ɤɨɝɞɚ ɩɪɨɢɡɨɣɞɟɬ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ, ɧɚɩɪɢɦɟɪ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɡɚɩɭɫɤɨɜ 
ɩɨ ɲɢɧɟ (BUS) ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɢɯ (EXTernal) ɡɚɩɭɫɤɨɜ.

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɚɧɞɵ INITiate (ɂɇɂɐɂɂɊɈȼȺɌɖ) ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ 
FETCh? (ɉɈɅɍɑɂɌɖ) ɛɢɬ MAV ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɥɢɲɶ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ  ɭɤɚɡɚɧ-
ɧɵɟ ɢɡɦɟɪɟɧɢɹ ɛɭɞɭɬ ɡɚɜɟɪɲɟɧɵ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɚɧɞɵ INITiate (ɂɇɂɐɂɂ-
ɊɈȼȺɌɖ) ɩɨɤɚɡɚɧɢɹ ɫɨɯɪɚɧɹɸɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ. Ɉɬɩɪɚɜɤɚ 
ɤɨɦɚɧɞɵ FETCh? (ɉɈɅɍɑɂɌɖ) ɩɟɪɟɧɨɫɢɬ ɩɨɤɚɡɚɧɢɹ (ɫɨɯɪɚɧɟɧɧɵɟ ɜɨ ɜɧɭɬɪɟɧɧɟɣ 
ɩɚɦɹɬɢ ɤɨɦɚɧɞɨɣ INITiate) ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ ɩɪɢɛɨɪɚ. ɉɨɷɬɨɦɭ ɛɢɬ MAV ɦɨɠɟɬ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɥɢɲɶ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ  ɢɡɦɟɪɟɧɢɹ ɛɭɞɭɬ ɡɚɜɟɪɲɟɧɵ.
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ *OPC ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɧɚɥɢɱɢɢ ɞɚɧɧɵɯ 
ɜ ɜɵɯɨɞɧɨɦ ɛɭɮɟɪɟ

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɢɬ «ɨɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ» (ɛɢɬ 0) 
ɪɟɝɢɫɬɪɚ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɡɚɜɟɪɲɟɧɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ-
ɫɬɢ ɤɨɦɚɧɞ. ɗɬɨɬ ɛɢɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɪɟɝɢɫɬɪɟ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ *OPC. 
ȿɫɥɢ ɨɬɩɪɚɜɥɹɬɶ ɤɨɦɚɧɞɭ *OPC ɩɨɫɥɟ ɤɨɦɚɧɞɵ, ɤɨɬɨɪɚɹ ɡɚɝɪɭɠɚɟɬ ɫɨɨɛɳɟɧɢɟ 
ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ ɩɪɢɛɨɪɚ (ɷɬɨ ɦɨɝɭɬ ɛɵɬɶ ɞɚɧɧɵɟ ɩɨɤɚɡɚɧɢɹ ɢɥɢ ɡɚɩɪɨɫɚ),
ɬɨ ɩɨ ɛɢɬɭ «ɨɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ» ɦɨɠɧɨ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶ, ɞɨɫɬɭɩɧɨ ɥɢ ɫɨɨɛɳɟ-
ɧɢɟ. Ɉɞɧɚɤɨ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɤɨɦɚɧɞɵ *OPC (ɤɨɦɚɧɞɵ ɜɵɩɨɥɧɹ-
ɸɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ) ɛɭɞɟɬ ɜɵɞɚɧɨ ɫɥɢɲɤɨɦ ɦɧɨɝɨ ɫɨɨɛɳɟɧɢɣ, ɬɨ ɜɵɯɨɞɧɨɣ 
ɛɭɮɟɪ ɩɟɪɟɩɨɥɧɢɬɫɹ ɢ ɩɪɢɛɨɪ ɩɟɪɟɫɬɚɧɟɬ ɢɡɦɟɪɹɬɶ ɩɨɤɚɡɚɧɢɹ.

Ɋɟɝɢɫɬɪ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ

Ɋɟɝɢɫɬɪ   ɫɨɨɛɳɚɟɬ ɨ ɫɥɟɞɭɸɳɢɯ ɬɢɩɚɯ ɫɨɛɵɬɢɣ ɜ ɩɪɢɛɨɪɟ: 
ɨɛɧɚɪɭɠɟɧɢɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ, ɨɲɢɛɤɢ ɫɢɧɬɚɤɫɢɫɚ ɤɨɦɚɧɞ, ɨɲɢɛɤɢ ɜɵɩɨɥɧɟɧɢɹ 
ɤɨɦɚɧɞ, ɨɲɢɛɤɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɢɥɢ ɤɚɥɢɛɪɨɜɤɢ, ɨɲɢɛɤɢ ɡɚɩɪɨɫɨɜ, ɚ ɬɚɤɠɟ 
ɨ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *OPC. ȼ ɛɢɬɟ ɫɜɨɞɤɢ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ 
ɭɜɟɞɨɦɥɟɧɢɹ ɨ ɥɸɛɵɯ ɢɡ ɷɬɢɯ ɫɨɫɬɨɹɧɢɣ (ɭɱɢɬɵɜɚɟɦɵɟ ɫɨɫɬɨɹɧɢɹ ɡɚɞɚɸɬɫɹ 
ɫ ɩɨɦɨɳɶɸ ɪɟɝɢɫɬɪɚ ɜɤɥɸɱɟɧɢɹ). ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɦɚɫɤɭ ɪɟɝɢɫɬɪɚ ɜɤɥɸɱɟɧɢɹ, 
ɧɭɠɧɨ ɡɚɩɢɫɚɬɶ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *ESE (ɜɤɥɸɱɟɧɢɟ ɫɨɫɬɨ-
ɹɧɢɹ ɫɨɛɵɬɢɣ).

ɋɨɫɬɨɹɧɢɟ ɨɲɢɛɤɢ (ɛɢɬɵ 2, 3, 4 ɢɥɢ 5 ɪɟɝɢɫɬɪɚ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ) ɜɫɟɝɞɚ 

ɩɪɢɜɨɞɢɬ ɤ ɪɟɝɢɫɬɪɚɰɢɢ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɨɲɢɛɨɤ ɜ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ 
ɩɪɢɛɨɪɚ, ɡɚ ɫɥɟɞɭɸɳɢɦ ɢɫɤɥɸɱɟɧɢɟɦ: ɨ ɫɨɫɬɨɹɧɢɢ ɩɟɪɟɝɪɭɡɤɢ ɩɨɤɚɡɚɧɢɹ 

ɜɫɟɝɞɚ ɫɨɨɛɳɚɟɬɫɹ ɢ ɜ ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ (ɛɢɬ 3), ɢ ɜ ɪɟɝɢɫɬɪɟ 

ɫɨɛɵɬɢɣ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ (ɛɢɬɵ 0 ɢɥɢ 9). Ɉɞɧɚɤɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɨɨɛɳɟ-

ɧɢɟ ɨɛ ɨɲɢɛɤɟ ɜ ɨɱɟɪɟɞɶ ɨɲɢɛɨɤ ɩɪɢɛɨɪɚ ɧɟ ɞɨɛɚɜɥɹɟɬɫɹ. Ⱦɥɹ ɱɬɟɧɢɹ ɨɱɟ-

ɪɟɞɢ ɨɲɢɛɨɤ ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ SYSTem:ERRor?.
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ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 185

Ɉɩɪɟɞɟɥɟɧɢɹ ɛɢɬɨɜ — ɪɟɝɢɫɬɪ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ

   ɨɱɢɳɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ.

– ɉɪɢ ɨɬɩɪɚɜɤɟ ɤɨɦɚɧɞɵ *CLS (ɨɱɢɫɬɤɢ ɫɨɫɬɨɹɧɢɹ).

– ɉɪɢ ɡɚɩɪɨɫɟ ɪɟɝɢɫɬɪɚ ɫɨɛɵɬɢɣ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *ESR? (ɡɚɩɪɨɫɚ ɪɟɝɢɫɬɪɚ 
ɫɨɫɬɨɹɧɢɹ ɫɨɛɵɬɢɣ).

    ɨɱɢɳɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ.

– ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ, ɤɨɬɨɪɵɣ ɪɚɧɟɟ ɛɵɥ ɧɚɫɬɪɨɟɧ ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɤɨɦɚɧɞɵ *PSC 1.

– ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *ESE 0.

Ɋɟɝɢɫɬɪ ɜɤɥɸɱɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ    ɩɪɢ ɜɤɥɸɱɟɧɢɢ 
ɩɢɬɚɧɢɹ, ɟɫɥɢ ɪɚɧɟɟ ɩɪɢɛɨɪ ɧɚɫɬɪɚɢɜɚɥɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɚɧɞɵ *PSC 0.

Ɋɟɝɢɫɬɪ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ

Ɋɟɝɢɫɬɪ   ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɨ ɤɚɱɟɫɬɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟ-
ɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɩɪɢɛɨɪɨɜ. ȼ ɛɢɬɟ ɫɜɨɞɤɢ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ 
ɭɜɟɞɨɦɥɟɧɢɹ ɨ ɫɨɫɬɨɹɧɢɹɯ ɩɟɪɟɝɪɭɡɤɢ (ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɜ ɪɟɝɢɫɬɪɟ ɜɤɥɸɱɟɧɢɹ). 
ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɦɚɫɤɭ ɪɟɝɢɫɬɪɚ ɜɤɥɸɱɟɧɢɹ, ɧɭɠɧɨ ɡɚɩɢɫɚɬɶ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ 
ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ STATus:QUEStionable:ENABle.

ȼɣɭ ȿɠɬɺɭɣɲɨɩɠ 

ɢɨɛɲɠɨɣɠ ɉɪɫɠɟɠɦɠɨɣɠ

0 Ɉɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ 1 ȼɵɩɨɥɧɟɧɵ ɜɫɟ ɤɨɦɚɧɞɵ ɞɨ ɤɨɦɚɧɞɵ *OPC 
ɜɤɥɸɱɢɬɟɥɶɧɨ.

1 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 2 ȼɫɟɝɞɚ ɪɚɜɟɧ 0.

2 Ɉɲɢɛɤɚ ɡɚɩɪɨɫɚ 4 ɉɪɢɛɨɪ ɩɨɩɵɬɚɥɫɹ ɫɱɢɬɚɬɶ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ, ɧɨ ɬɨɬ 
ɨɤɚɡɚɥɫɹ ɩɭɫɬ. ɂɥɢ ɠɟ ɧɨɜɚɹ ɫɬɪɨɤɚ ɤɨɦɚɧɞɵ ɛɵɥɚ 
ɩɪɢɧɹɬɚ ɩɪɟɠɞɟ, ɱɟɦ ɛɵɥ ɫɱɢɬɚɧ ɩɪɟɞɵɞɭɳɢɣ ɡɚɩɪɨɫ. 
ɂɥɢ ɠɟ ɡɚɩɨɥ- ɧɟɧɵ ɢ ɜɯɨɞɧɨɣ, ɢ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪɵ.

3 Ɉɲɢɛɤɚ ɭɫɬɪɨɣɫɬɜɚ 8 ɉɪɨɢɡɨɲɥɚ ɨɲɢɛɤɚ ɩɪɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɢ, 
ɤɚɥɢɛɪɨɜɤɟ ɢɥɢ ɨɲɢɛɤɚ ɩɟɪɟɝɪɭɡɤɢ ɩɨɤɚɡɚɧɢɣ.

4 Ɉɲɢɛɤɚ ɜɵɩɨɥɧɟɧɢɹ 16 ɉɪɨɢɡɨɲɥɚ ɨɲɢɛɤɚ ɜɵɩɨɥɧɟɧɢɹ (ɫɦ. ɧɨɦɟɪɚ ɨɲɢɛɨɤ 
ɫ -211 ɩɨ -230 ɜ Ɋɚɡɞɟɥɟ 5).

5 Ɉɲɢɛɤɚ ɤɨɦɚɧɞɵ 32 ȼɨɡɧɢɤɥɚ ɨɲɢɛɤɚ ɫɢɧɬɚɤɫɢɫɚ ɤɨɦɚɧɞɵ (ɫɦ. ɧɨɦɟɪɚ 
ɨɲɢɛɨɤ ɫ -101 ɩɨ -158 ɜ Ɋɚɡɞɟɥɟ 5).

6 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 64 ȼɫɟɝɞɚ ɪɚɜɟɧ 0.

7 ȼɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ 128 ɉɪɨɢɡɨɲɥɨ ɨɬɤɥɸɱɟɧɢɟ ɢ ɩɨɜɬɨɪɧɨɟ ɜɤɥɸɱɟɧɢɟ 
ɩɢɬɚɧɢɹ, ɩɪɢɱɟɦ ɫ ɷɬɨɝɨ ɦɨɦɟɧɬɚ ɪɟɝɢɫɬɪ ɫɨɛɵɬɢɣ 
ɧɟ ɫɱɢɬɵɜɚɥɫɹ ɢ ɧɟ ɨɱɢɳɚɥɫɹ.
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186 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

Ɉɩɪɟɞɟɥɟɧɢɹ ɛɢɬɨɜ — ɪɟɝɢɫɬɪ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ

Ɉ ɫɨɫɬɨɹɧɢɢ ɩɟɪɟɝɪɭɡɤɢ ɩɨɤɚɡɚɧɢɹ ɜɫɟɝɞɚ ɫɨɨɛɳɚɟɬɫɹ ɢ ɜ ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬ-
ɧɵɯ ɫɨɛɵɬɢɣ (ɛɢɬ 3), ɢ ɜ ɪɟɝɢɫɬɪɟ ɫɨɛɵɬɢɣ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ 
(ɛɢɬɵ 0, 1 ɢɥɢ 9). Ɉɞɧɚɤɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ ɜ ɨɱɟɪɟɞɶ ɨɲɢ-

ɛɨɤ ɩɪɢɛɨɪɚ ɧɟ ɞɨɛɚɜɥɹɟɬɫɹ.

ȼɣɭ ȿɠɬɺɭɣɲɨɩɠ 

ɢɨɛɲɠɨɣɠ ɉɪɫɠɟɠɦɠɨɣɠ

0 ɉɟɪɟɝɪɭɡɤɚ 
ɩɨ ɧɚɩɪɹɠɟɧɢɸ

1 Ɋɠɫɠɞɫɮɢɥɛ ɟɣɛɪɛɢɩɨɛ ɣɢɧɠɫɠɨɣɺ ɨɛɪɫɺɡɠɨɣɺ 

ɝ ɝɩɦɷɭɛɰ ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ

1 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 2 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

2 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 4 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

3 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 8 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

4 ɉɟɪɟɝɪɭɡɤɚ 
ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ

16 Ɋɠɫɠɞɫɮɢɥɛ ɟɣɛɪɛɢɩɨɛ ɣɢɧɠɫɠɨɣɺ ɭɠɧɪɠɫɛɭɮɫɶ

5 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 32 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

6 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 64 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

7 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 128 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

8 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 256 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

9 ɉɟɪɟɝɪɭɡɤɚ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ

512 Ɋɠɫɠɞɫɮɢɥɛ ɟɣɛɪɛɢɩɨɛ ɪɫɣ 2-ɪɫɩɝɩɟɨɩɧ ɣɦɣ 

4-ɪɫɩɝɩɟɨɩɧ ɣɢɧɠɫɠɨɣɣ ɬɩɪɫɩɭɣɝɦɠɨɣɺ ɝ ɩɧɛɰ

10 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 1024 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

11 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 2048 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

12 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 4096 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

13 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 8192 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

14 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 16384 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

15 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 32768 ȼɫɟɝɞɚ ɪɚɜɟɧ 0
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ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 187

  ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ ɨɱɢɳɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ.

– ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *CLS (ɨɱɢɫɬɤɢ ɫɨɫɬɨɹɧɢɹ).

– ɉɪɢ ɡɚɩɪɨɫɟ ɪɟɝɢɫɬɪɚ ɫɨɛɵɬɢɣ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 
STATus:QUEStionable:EVENt?

  ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ ɨɱɢɳɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ.

– ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ (*PSC ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟ ɞɟɣɫɬɜɭɟɬ).

– ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ STATus:PRESet.

– ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ STATus:QUEStionable:ENABle 0.

Ɋɟɝɢɫɬɪɵ ɫɨɫɬɨɹɧɢɹ ɨɩɟɪɚɰɢɣ ɢ ɫɨɫɬɨɹɧɢɹ

Ɋɟɝɢɫɬɪ ɫɨɫɬɨɹɧɢɹ ɨɩɟɪɚɰɢɣ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɯɨɞɟ ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ. Ȼɢɬɵ 
ɜ ɪɟɝɢɫɬɪɟ ɫɨɛɵɬɢɣ ɫɨɫɬɨɹɧɢɹ ɨɩɟɪɚɰɢɣ ɹɜɥɹɸɬɫɹ ɛɢɬɚɦɢ-ɡɚɳɟɥɤɚɦɢ ɢ ɮɢɤɫɢɪɭɸɬ 
ɩɨɹɜɥɟɧɢɹ ɟɞɢɧɢɰ ɜ ɛɢɬɚɯ ɪɟɝɢɫɬɪɚ ɫɨɫɬɨɹɧɢɹ ɨɩɟɪɚɰɢɣ.

ɉɪɢɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɜ ɷɬɢɯ ɪɟɝɢɫɬɪɚɯ ɬɨɥɶɤɨ ɨɞɢɧ ɛɢɬ — ɛɢɬ 8. ɗɬɨɬ ɛɢɬ ɭɤɚɡɵɜɚɟɬ 
ɫɨɫɬɨɹɧɢɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ. ȿɫɥɢ ɰɢɮɪɨɜɨɣ ɮɢɥɶɬɪ ɜɤɥɸɱɟɧ, 
ɬɨ ɭɫɬɚɧɨɜɤɚ ɛɢɬɚ 8 ɪɚɜɧɵɦ 1 ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɮɢɥɶɬɪ ɫɬɚɛɢɥɢɡɢɪɨɜɚɥɫɹ.  

    .   72.

ɋɱɢɬɵɜɚɹ ɪɟɝɢɫɬɪ ɫɨɫɬɨɹɧɢɹ ɨɩɟɪɚɰɢɣ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɹɬɶ ɫɨɫɬɨɹɧɢɟ ɰɢɮɪɨɜɨɝɨ 
ɮɢɥɶɬɪɚ ɞɥɹ ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ ɢɡɦɟɪɟɧɢɹ. ɋɱɢɬɵɜɚɹ ɪɟɝɢɫɬɪ ɫɨɛɵɬɢɣ ɫɨɫɬɨɹɧɢɹ 
ɨɩɟɪɚɰɢɣ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɩɪɨɢɫɯɨɞɢɥɚ ɥɢ  ɫɬɚɛɢɥɢɡɚɰɢɹ ɰɢɮɪɨɜɨɝɨ 
ɮɢɥɶɬɪɚ. ɋɱɟɬɱɢɤ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ ɦɨɠɟɬ ɫɛɪɚɫɵɜɚɬɶɫɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɭɪɨɜɧɹɯ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. .   72.

ȿɫɥɢ ɧɭɠɧɨ ɭɡɧɚɬɶ ɫɨɫɬɨɹɧɢɟ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɢɡɦɟɪɟ-

ɧɢɹ, ɢɫɩɨɥɶɡɭɣɬɟ ɪɟɝɢɫɬɪ ɫɨɫɬɨɹɧɢɹ (STATus:OPERation:CONDition?). Ȼɢɬ 
ɜ ɧɟɦ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɤɚɠɞɨɦ ɢɡɦɟɪɟɧɢɢ. ɂɡɦɟɧɟɧɢɹ ɷɬɨɝɨ ɛɢɬɚ ɫ 0 ɧɚ 1 ɮɢɤ-
ɫɢɪɭɸɬɫɹ ɡɚɳɟɥɤɨɣ ɜ ɪɟɝɢɫɬɪɟ ɫɨɛɵɬɢɣ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɩɨɷɬɨɦɭ 

ɛɢɬ ɜ ɪɟɝɢɫɬɪɟ ɫɨɛɵɬɢɣ ɫɨɨɛɳɚɟɬ ɬɨɥɶɤɨ ɨ ɬɨɦ, ɩɪɨɢɫɯɨɞɢɥɚ ɥɢ ɫɬɚɛɢɥɢɡɚ-

ɰɢɹ ɮɢɥɶɬɪɚ ɯɨɬɹ ɛɵ ɨɞɧɚɠɞɵ.
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Ɉɩɪɟɞɟɥɟɧɢɹ ɛɢɬɨɜ — ɪɟɝɢɫɬɪ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ

  ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɱɢɳɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ.

– ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *CLS (ɨɱɢɫɬɤɢ ɫɨɫɬɨɹɧɢɹ).

– ɉɪɢ ɡɚɩɪɨɫɟ ɪɟɝɢɫɬɪɚ ɫɨɛɵɬɢɣ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ STATus:OPERation:EVENt?

  ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɱɢɳɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ.

– ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ (*PSC ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟ ɞɟɣɫɬɜɭɟɬ).

– ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ STATus:PRESet.

– ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ STATus:OPERation:ENABle 0.

ȼɣɭ ȿɠɬɺɭɣɲɨɩɠ ɢɨɛɲɠɨɣɠ ɉɪɫɠɟɠɦɠɨɣɠ

0 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 256 ȼɫɟɝɞɚ ɪɚɜɟɧ 0

1 Ļ Ļ

Ļ

7

8 Ɏɢɥɶɬɪ ɫɬɚɛɢɥɢɡɢɪɨɜɚɥɫɹ ɐɢɮɪɨɜɨɣ ɮɢɥɶɬɪ 
ɫɬɚɛɢɥɢɡɢɪɨɜɚɥɫɹ

9 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ȼɫɟɝɞɚ ɪɚɜɟɧ 0

Ļ Ļ Ļ

15
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Ʉɨɦɚɧɞɵ ɨɬɱɟɬɨɜ ɨ ɫɨɫɬɨɹɧɢɢ
SYSTem:ERRor?

ɗɬɚ ɤɨɦɚɧɞɚ ɨɱɢɳɚɟɬ ɨɱɟɪɟɞɶ ɡɚɩɪɨɫɨɜ ɩɪɢɛɨɪɚ. ȼ ɨɱɟɪɟɞɢ ɦɨɠɟɬ ɫɨɯɪɚɧɹɬɶɫɹ 
ɞɨ 20 ɨɲɢɛɨɤ. Ɉɲɢɛɤɢ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ FIFO («ɩɟɪɜɵɦ ɩɪɢɲɟɥ, ɩɟɪɜɵɦ 
ɭɲɟɥ»). Ʉɚɠɞɚɹ ɢɡ ɫɬɪɨɤ ɨɲɢɛɨɤ ɦɨɠɟɬ ɢɦɟɬɶ ɞɥɢɧɭ ɞɨ 80 ɫɢɦɜɨɥɨɜ.

STATus:QUEStionable:CONDition?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɪɟɝɢɫɬɪ ɫɨɫɬɨɹɧɢɹ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ. ɉɪɢɛɨɪ ɜɨɡɜɪɚ-
ɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ ɫɭɦɦɟ ɜɫɟɯ ɛɢɬɨɜ, ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɯ ɤɚɤ ɪɚɡ-
ɪɹɞɵ ɞɜɨɢɱɧɨɝɨ ɱɢɫɥɚ, ɜ ɞɟɫɹɬɢɱɧɨɣ ɡɚɩɢɫɢ.

STATus:QUEStionable:ENABle <  >

ɗɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɜɤɥɸɱɟɧɢɹ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ. ɍɫɬɚ-
ɧɨɜɥɟɧɧɵɟ ɛɢɬɵ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɭɬ ɭɱɢɬɵɜɚɬɶɫɹ ɜ ɛɚɣɬɟ ɫɨɫɬɨɹɧɢɹ.

STATus:QUEStionable:ENABle?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɪɟɝɢɫɬɪ ɜɤɥɸɱɟɧɢɹ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ. ɉɪɢɛɨɪ ɜɨɡɜɪɚ-
ɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɭɦɦɭ ɜɫɟɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɪɟɝɢɫɬɪɟ 
ɜɤɥɸɱɟɧɢɹ ɛɢɬɨɜ, ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɯ ɤɚɤ ɪɚɡɪɹɞɵ ɞɜɨɢɱɧɨɝɨ ɱɢɫɥɚ, ɜ ɞɟɫɹɬɢɱɧɨɣ 
ɡɚɩɢɫɢ.

STATus:QUEStionable:EVENt?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɪɟɝɢɫɬɪ ɫɨɛɵɬɢɣ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ. ɉɪɢɛɨɪ ɜɨɡɜɪɚ-
ɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ ɫɭɦɦɟ ɜɫɟɯ ɛɢɬɨɜ, ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɯ ɤɚɤ ɪɚɡ-
ɪɹɞɵ ɞɜɨɢɱɧɨɝɨ ɱɢɫɥɚ, ɜ ɞɟɫɹɬɢɱɧɨɣ ɡɚɩɢɫɢ.

STATus:OPERation:CONDition?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɪɟɝɢɫɬɪ ɫɨɫɬɨɹɧɢɹ ɨɩɟɪɚɰɢɣ. ɉɪɢɛɨɪ ɜɨɡɜɪɚɳɚɟɬ ɞɟɫɹ-
ɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ ɫɭɦɦɟ ɜɫɟɯ ɛɢɬɨɜ, ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɯ ɤɚɤ ɪɚɡɪɹɞɵ ɞɜɨɢɱ-
ɧɨɝɨ ɱɢɫɥɚ, ɜ ɞɟɫɹɬɢɱɧɨɣ ɡɚɩɢɫɢ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɛɢɬ 8 (ɤɨɬɨɪɨɦɭ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ 256) — ɨɧ ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɰɢɮɪɨɜɨɣ ɮɢɥɶɬɪ 
ɫɬɚɛɢɥɢɡɢɪɨɜɚɥɫɹ.

STATus:OPERation:ENABle <  >

ɗɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɜɤɥɸɱɟɧɢɹ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ. ɍɫɬɚ-
ɧɨɜɥɟɧɧɵɟ ɛɢɬɵ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɭɬ ɭɱɢɬɵɜɚɬɶɫɹ ɜ ɛɚɣɬɟ ɫɨɫɬɨɹɧɢɹ.

STATus:OPERation:ENABle?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɪɟɝɢɫɬɪ ɜɤɥɸɱɟɧɢɹ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ. ɉɪɢɛɨɪ ɜɨɡɜɪɚ-
ɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɭɦɦɭ ɜɫɟɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɪɟɝɢɫɬɪɟ 
ɜɤɥɸɱɟɧɢɹ ɛɢɬɨɜ, ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɯ ɤɚɤ ɪɚɡɪɹɞɵ ɞɜɨɢɱɧɨɝɨ ɱɢɫɥɚ, ɜ ɞɟɫɹɬɢɱɧɨɣ 
ɡɚɩɢɫɢ.

STATus:OPERation:EVENt?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɪɟɝɢɫɬɪ ɫɨɛɵɬɢɣ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ. ɉɪɢɛɨɪ ɜɨɡɜɪɚ-
ɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ ɫɭɦɦɟ ɜɫɟɯ ɛɢɬɨɜ, ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɯ ɤɚɤ ɪɚɡ-
ɪɹɞɵ ɞɜɨɢɱɧɨɝɨ ɱɢɫɥɚ, ɜ ɞɟɫɹɬɢɱɧɨɣ ɡɚɩɢɫɢ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɛɢɬ 8 (ɤɨɬɨɪɨɦɭ 
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ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ 256) — ɨɧ ɫɥɭɠɢɬ ɛɢɬɨɦ-ɡɚɳɟɥɤɨɣ ɛɢɬɚ ɫɬɚɛɢ-
ɥɢɡɚɰɢɢ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ ɢɡ ɪɟɝɢɫɬɪɚ ɫɨɫɬɨɹɧɢɹ.

STATus:PRESet

ɗɬɚ ɤɨɦɚɧɞɚ ɨɱɢɳɚɟɬ ɜɫɟ ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɚɯ ɜɤɥɸɱɟɧɢɹ ɧɟɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ ɢ ɜɤɥɸ-
ɱɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɨɩɟɪɚɰɢɣ.

*CLS

ɗɬɚ ɤɨɦɚɧɞɚ ɨɱɢɳɚɟɬ ɪɟɝɢɫɬɪ ɫɜɨɞɤɢ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ ɢ ɜɫɟ ɪɟɝɢɫɬɪɵ ɫɨɛɵɬɢɣ.

*ESE <  >

ɗɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɜɤɥɸɱɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ. 
ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɛɢɬɵ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɭɬ ɭɱɢɬɵɜɚɬɶɫɹ ɜ ɛɚɣɬɟ ɫɨɫɬɨɹɧɢɹ.

*ESE?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɪɟɝɢɫɬɪ ɜɤɥɸɱɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ. ɉɪɢɛɨɪ ɜɨɡ-
ɜɪɚɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ ɫɭɦɦɟ ɜɫɟɯ ɛɢɬɨɜ, ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɯ ɤɚɤ 
ɪɚɡɪɹɞɵ ɞɜɨɢɱɧɨɝɨ ɱɢɫɥɚ, ɜ ɞɟɫɹɬɢɱɧɨɣ ɡɚɩɢɫɢ.

*ESR?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɪɟɝɢɫɬɪ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ. ɉɪɢɛɨɪ ɜɨɡɜɪɚɳɚɟɬ ɞɟɫɹ-
ɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ ɫɭɦɦɟ ɜɫɟɯ ɛɢɬɨɜ, ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɯ ɤɚɤ ɪɚɡɪɹɞɵ ɞɜɨɢɱ-
ɧɨɝɨ ɱɢɫɥɚ, ɜ ɞɟɫɹɬɢɱɧɨɣ ɡɚɩɢɫɢ.

*OPC

ɗɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɛɢɬ «ɨɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ» (ɛɢɬ 0) ɜ ɪɟɝɢɫɬɪɟ ɫɬɚɧ-
ɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ.

*OPC?

ɗɬɚ ɤɨɦɚɧɞɚ ɜɨɡɜɪɚɳɚɟɬ ɡɧɚɱɟɧɢɟ «1» ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ 
ɤɨɦɚɧɞɵ.

*PSC {0 | 1}

(Ɉɱɢɫɬɤɚ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ). ɗɬɚ ɤɨɦɚɧɞɚ ɨɱɢɳɚɟɬ ɦɚɫɤɢ ɪɟɝɢɫɬɪɨɜ ɜɤɥɸ-
ɱɟɧɢɹ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɩɪɢ ɩɨɞɚɱɟ ɩɢɬɚɧɢɹ 
ɧɚ ɩɪɢɛɨɪ (ɩɪɢ ɜɵɛɨɪɟ *PSC 1). ɉɪɢ ɜɵɛɪɚɧɧɨɦ ɡɧɚɱɟɧɢɢ *PSC 0 ɦɚɫɤɢ ɪɟɝɢɫɬɪɨɜ 
ɜɤɥɸɱɟɧɢɹ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ   ɩɪɢ 
ɩɨɞɚɱɟ ɩɢɬɚɧɢɹ ɧɚ ɩɪɢɛɨɪ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ].

*PSC?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɧɚɫɬɪɨɣɤɭ ɨɱɢɫɬɤɢ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ. 

Ɉɧɚ ɜɨɡɜɪɚɳɚɟɬ «0» (ɞɥɹ *PSC 0) ɢɥɢ «1» (ɞɥɹ *PSC 1).

*SRE <  >

ɗɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɜɤɥɸɱɟɧɢɹ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ.

*SRE?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɪɟɝɢɫɬɪ ɜɤɥɸɱɟɧɢɹ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ. ɉɪɢɛɨɪ ɜɨɡɜɪɚɳɚɟɬ 
ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ ɫɭɦɦɟ ɜɫɟɯ ɛɢɬɨɜ, ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɯ ɤɚɤ ɪɚɡɪɹɞɵ 
ɞɜɨɢɱɧɨɝɨ ɱɢɫɥɚ, ɜ ɞɟɫɹɬɢɱɧɨɣ ɡɚɩɢɫɢ.
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Ʉɨɦɚɧɞɵ ɤɚɥɢɛɪɨɜɤɢ
      

.    .

CALibration?

ɗɬɚ ɤɨɦɚɧɞɚ ɜɵɩɨɥɧɹɟɬ ɤɚɥɢɛɪɨɜɤɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɤɚɡɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɤɚɥɢ-
ɛɪɨɜɤɢ (ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ CALibration:VALue).

CALibration:COUNt?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɩɪɢɛɨɪ, ɨɩɪɟɞɟɥɹɹ ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɧɵɯ ɤɚɥɢɛɪɨɜɨɤ 
ɩɪɢɛɨɪɚ. ɉɨɫɤɨɥɶɤɭ ɷɬɨ ɡɧɚɱɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɟɞɢɧɢɰɭ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɤɚɥɢ-
ɛɪɨɜɤɢ, ɩɪɢ ɩɨɥɧɨɣ ɤɚɥɢɛɪɨɜɤɟ ɡɧɚɱɟɧɢɟ ɜɨɡɪɚɫɬɚɟɬ ɧɚ ɧɟɫɤɨɥɶɤɨ ɟɞɢɧɢɰ. [ɯɪɚ-
ɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ].

CALibration:ICURrent?

ɗɬɚ ɤɨɦɚɧɞɚ ɧɚɱɢɧɚɟɬ ɤɚɥɢɛɪɨɜɤɭ ɢɧɠɟɤɬɢɪɭɟɦɨɝɨ ɬɨɤɚ. Ɂɚɩɪɨɫ ɜɨɡɜɪɚɳɚɟɬ +0, 
ɟɫɥɢ ɤɚɥɢɛɪɨɜɤɚ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɭɫɩɟɲɧɨ, ɢ +1 ɜ ɫɥɭɱɚɟ ɫɛɨɹ ɤɚɥɢɛɪɨɜɤɢ.

CALibration:OUTPut {ZERO | GAIN}

ɗɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚ ɜɵɯɨɞɟ ɫɚɦɨɩɢɫɰɚ (ɚɧɚɥɨɝɨɜɨɦ ɜɵɯɨɞɟ) ɧɚɩɪɹɠɟ-
ɧɢɟ ɥɢɛɨ 0 ȼ (ZERO), ɥɢɛɨ 1 ȼ (GAIN) ɜ ɰɟɥɹɯ ɤɚɥɢɛɪɨɜɤɢ. ɂɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɵ 
CALibration:VALue ɢ CALibration? ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɧɚɱɟɧɢɣ ɢ ɜɵɩɨɥɧɟɧɢɹ
ɤɚɥɢɛɪɨɜɤɢ.

CALibration:OUTPut?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɨɫɚ ɜɨɡɜɪɚɳɚɟɬ ɡɧɚɱɟɧɢɟ «ZERO» ɢɥɢ «GAIN».

CALibration:SECure:CODE <  >

ɗɬɚ ɤɨɦɚɧɞɚ ɜɜɨɞɢɬ ɧɨɜɵɣ ɤɨɞ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɤɨɞɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɫɧɚɱɚɥɚ ɫɧɢɦɢɬɟ ɡɚɳɢɬɭ ɩɪɢɛɨɪɚ, ɭɤɚɡɚɜ ɫɬɚɪɵɣ ɤɨɞ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɂɚɬɟɦ ɜɜɟɞɢɬɟ 
ɧɨɜɵɣ ɤɨɞ. Ⱦɥɢɧɚ ɤɨɞɚ ɤɚɥɢɛɪɨɜɤɢ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɞɨ 11 ɫɢɦɜɨɥɨɜ. [ɯɪɚɧɢɬɫɹ 
ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ].

CALibration:SECure:STATe {OFF | ON}, < >

ɗɬɚ ɤɨɦɚɧɞɚ ɫɧɢɦɚɟɬ ɡɚɳɢɬɭ ɩɪɢɛɨɪɚ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɢɥɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɳɢɬɭ 
ɩɪɢɛɨɪɚ ɨɬ ɤɚɥɢɛɪɨɜɤɢ. Ⱦɥɢɧɚ ɤɨɞɚ ɤɚɥɢɛɪɨɜɤɢ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɞɨ 11 ɫɢɦɜɨɥɨɜ. 
[ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ].

CALibration:SECure:STATe?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɫɨɫɬɨɹɧɢɟ ɡɚɳɢɬɵ ɩɪɢɛɨɪɚ. 
Ɉɧɚ ɜɨɡɜɪɚɳɚɟɬ «0» (OFF — ɜɵɤɥɸɱɟɧɚ) ɢɥɢ «1» (ON — ɜɤɥɸɱɟɧɚ).

CALibration:STRing <   >

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɢɫɵɜɚɟɬ ɞɚɧɧɵɟ ɨ ɤɚɥɢɛɪɨɜɤɟ ɜɚɲɟɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ. 
ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɬɚɤɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɤɚɤ ɞɚɬɚ ɩɨɫɥɟɞɧɟɣ ɤɚɥɢɛɪɨɜɤɢ 
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ɢɥɢ ɞɚɬɚ ɨɱɟɪɟɞɧɨɣ ɩɥɚɧɨɜɨɣ ɤɚɥɢɛɪɨɜɤɢ. Ⱦɥɢɧɚ ɫɨɨɛɳɟɧɢɹ ɨ ɤɚɥɢɛɪɨɜɤɟ ɦɨɠɟɬ 
ɫɨɫɬɚɜɥɹɬɶ ɞɨ 40 ɫɢɦɜɨɥɨɜ. [ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ].

CALibration:STRing?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɫɨɨɛɳɟɧɢɟ ɨ ɤɚɥɢɛɪɨɜɤɟ ɢ ɜɨɡɜɪɚɳɚɟɬ ɫɬɪɨɤɭ
ɜ ɤɚɜɵɱɤɚɯ.

CALibration:VALue < >

ɗɬɚ ɤɨɦɚɧɞɚ ɭɤɚɡɵɜɚɟɬ ɡɧɚɱɟɧɢɟ ɢɡɜɟɫɬɧɨɝɨ ɤɚɥɢɛɪɨɜɨɱɧɨɝɨ ɫɢɝɧɚɥɚ, ɩɪɢɦɟɧɹɟ-
ɦɨɝɨ ɜ ɩɪɨɰɟɞɭɪɟ ɤɚɥɢɛɪɨɜɤɢ.

CALibration:VALue?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɚɥɢɛɪɨɜɨɱɧɨɝɨ ɫɢɝɧɚɥɚ.
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Ʉɨɧɮɢɝɭɪɚɰɢɹ ɢɧɬɟɪɮɟɣɫɚ RS-232

.  «   »   117   3.

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɦɨɠɧɨ ɩɨɞɤɥɸɱɢɬɶ ɤ ɢɧɬɟɪɮɟɣɫɭ RS-232, ɢɫɩɨɥɶɡɭɹ 9-ɤɨɧ-
ɬɚɤɬɧɵɣ (DB-9) ɪɚɡɴɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. ɉɪɢɛɨɪ 
ɧɚɫɬɪɨɟɧ ɧɚ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɭɫɬɪɨɣɫɬɜɚ DTE (Data Terminal Equipment — -

  ). Ⱦɥɹ ɜɫɟɯ ɡɚɞɚɱ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-232 
ɩɪɢɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɞɜɟ ɥɢɧɢɢ ɤɜɢɬɢɪɨɜɚɧɢɹ: DTR (Data Terminal Ready — -

  ) ɩɨ ɤɨɧɬɚɤɬɭ 4 ɢ DSR (Data Set Ready —   ) 
ɩɨ ɤɨɧɬɚɤɬɭ 6.

ɋɜɟɞɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɨɜ ɩɨɦɨɝɭɬ ɜɚɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ, 
ɪɚɛɨɬɚɹ ɫ ɧɢɦ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-232 . Ʉɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɢɧɬɟɪ-
ɮɟɣɫɚ RS-232 ɩɪɢɜɟɞɟɧɵ ɜ ɫɩɢɫɤɟ ɧɚ ɫɬɪɚɧɢɰɟ 199.

Ɉɛɡɨɪ ɤɨɧɮɢɝɭɪɚɰɢɢ RS-232

ɇɚɫɬɪɚɢɜɚɣɬɟ ɢɧɬɟɪɮɟɣɫ RS-232, ɢɫɩɨɥɶɡɭɹ ɩɪɢɜɟɞɟɧɧɵɟ ɧɢɠɟ ɩɚɪɚɦɟɬɪɵ. 
ɂɫɩɨɥɶɡɭɣɬɟ ɦɟɧɸ I/O (ȼɜɨɞ/ɜɵɜɨɞ) ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɞɥɹ ɜɵɛɨɪɚ ɫɤɨɪɨɫɬɢ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɛɨɞɚɯ, ɪɟɠɢɦɚ ɛɢɬɚ ɱɟɬɧɨɫɬɢ ɢ ɱɢɫɥɚ ɛɢɬɨɜ ɞɚɧɧɵɯ ( -

  .   117).

– ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ: 300, 600, 1200, 2400, 4800 ɢɥɢ 9600 ɛɨɞ (  

)

– Ȼɢɬɵ ɱɟɬɧɨɫɬɢ ɢ ɞɚɧɧɵɯ: ɇɟɬ / 8 ɛɢɬɨɜ ɞɚɧɧɵɯ (ɡɚɜɨɞɫɤɚɹ ɧɚɫɬɪɨɣɤɚ)
ɑɟɬɧɵɣ / 7 ɛɢɬɨɜ ɞɚɧɧɵɯ, ɢɥɢ
ɇɟɱɟɬɧɵɣ/ 7 ɛɢɬɨɜ ɞɚɧɧɵɯ

– ɑɢɫɥɨ ɫɬɚɪɬ-ɛɢɬɨɜ 1 ɛɢɬ ( )

– ɑɢɫɥɨ ɫɬɨɩ-ɛɢɬɨɜ 2 ɛɢɬɚ ( )
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Ɏɨɪɦɚɬ ɤɚɞɪɚ ɞɚɧɧɵɯ RS-232

Ʉɚɞɪ ɫɢɦɜɨɥɚ ɫɨɫɬɨɢɬ ɢɡ ɜɫɟɯ ɩɟɪɟɞɚɜɚɟɦɵɯ ɛɢɬɨɜ, ɤɨɬɨɪɵɟ ɫɨɜɦɟɫɬɧɨ ɨɛɟɫɩɟɱɢ-
ɜɚɸɬ ɩɟɪɟɞɚɱɭ ɨɞɧɨɝɨ ɫɢɦɜɨɥɚ. Ʉɚɞɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɜɫɟ ɛɢɬɵ, ɧɚɱɢɧɚɹ 
ɫɨ -  ɢ ɞɨ ɩɨɫɥɟɞɧɟɝɨ -  ɜɤɥɸɱɢɬɟɥɶɧɨ. Ⱦɥɹ ɤɚɞɪɨɜ ɦɨɠɧɨ 
ɜɵɛɢɪɚɬɶ ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɤɚɤ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɜ ɛɨɞɚɯ, ɱɢɫɥɨ ɛɢɬɨɜ ɞɚɧɧɵɯ 
ɢ ɬɢɩ ɛɢɬɚ ɱɟɬɧɨɫɬɢ. ɉɪɢɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɫɥɟɞɭɸɳɢɣ ɮɨɪɦɚɬ ɤɚɞɪɚ ɩɪɢ ɪɚɛɨɬɟ 
ɫ ɫɟɦɶɸ ɢ ɜɨɫɟɦɶɸ ɛɢɬɚɦɢ ɞɚɧɧɵɯ.

ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɤɨɦɩɶɸɬɟɪɭ ɢɥɢ ɬɟɪɦɢɧɚɥɭ

Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɤ ɤɨɦɩɶɸɬɟɪɭ ɢɥɢ ɬɟɪɦɢɧɚɥɭ ɧɟɨɛɯɨɞɢɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɧɬɟɪɮɟɣɫɧɵɣ ɤɚɛɟɥɶ. Ȼɨɥɶɲɢɧɫɬɜɨ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɬɟɪɦɢɧɚɥɨɜ 
ɹɜɥɹɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚɦɢ DTE (Data Terminal Equipment —   

). ɉɨɫɤɨɥɶɤɭ ɩɪɢɛɨɪ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ DTE, ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶ-
ɡɨɜɚɬɶ ɢɧɬɟɪɮɟɣɫɧɵɣ ɤɚɛɟɥɶ ɫ DTE ɧɚ DTE. ɗɬɢ ɤɚɛɟɥɢ ɬɚɤɠɟ ɧɚɡɵɜɚɸɬɫɹ 

-  ,     .

ɂɧɬɟɪɮɟɣɫɧɵɣ ɤɚɛɟɥɶ ɞɨɥɠɟɧ ɛɵɬɶ ɨɫɧɚɳɟɧ ɪɚɡɴɟɦɨɦ ɩɪɚɜɢɥɶɧɨɝɨ ɬɢɩɚ ɧɚ 
ɤɚɠɞɨɦ ɢɡ ɤɨɧɰɨɜ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɚɜɢɥɶɧɭɸ ɜɧɭɬɪɟɧɧɸɸ ɤɨɦɦɭɬɚɰɢɸ ɤɨɧ-
ɬɚɤɬɨɜ. Ɉɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɴɟɦɵ ɫ 9 ɤɨɧɬɚɤɬɚɦɢ (ɪɚɡɴɟɦ DB-9) ɢɥɢ ɫ 25 ɤɨɧ-
ɬɚɤɬɚɦɢ (ɪɚɡɴɟɦ DB-25), ɫ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɤɨɧɬɚɤɬɨɜ ɲɬɟɤɟɪɚ («ɩɚɩɚ») ɢɥɢ ɝɧɟɡɞɚ 
(«ɦɚɦɚ»). ɍ ɪɚɡɴɟɦɚ ɬɢɩɚ «ɲɬɟɤɟɪ» ɜ ɤɨɪɩɭɫɟ ɪɚɡɴɟɦɚ ɧɚɯɨɞɹɬɫɹ ɲɬɵɪɶɤɢ ɤɨɧɬɚɤ-
ɬɨɜ, ɚ ɭ ɪɚɡɴɟɦɚ ɬɢɩɚ «ɝɧɟɡɞɨ» ɜ ɤɨɪɩɭɫɟ ɪɚɡɴɟɦɚ ɪɚɫɩɨɥɨɠɟɧɵ ɝɧɟɡɞɚ ɩɨɞ 
ɲɬɵɪɶɤɢ ɤɨɧɬɚɤɬɨɜ.

ȿɫɥɢ ɧɚɣɬɢ ɩɪɚɜɢɥɶɧɵɣ ɤɚɛɟɥɶ ɞɥɹ ɜɚɲɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɧɟ ɭɞɚɟɬɫɹ, ɦɨɠɟɬ ɩɨɧɚ-
ɞɨɛɢɬɶɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ  . ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɛɟɥɹ 
ɫ DTE ɧɚ DTE ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɟɪɟɯɨɞɧɢɤ ɩɪɹɦɨɝɨ, ɧɟ ɩɟɪɟɤɪɟɫɬɧɨɝɨ 
ɬɢɩɚ. Ɍɢɩɢɱɧɵɟ ɩɟɪɟɯɨɞɧɢɤɢ ɜɤɥɸɱɚɸɬ ɩɟɪɟɯɨɞɧɵɟ («ɪɚɡɧɨɩɨɥɵɟ» — ɞɥɹ ɫɦɟɧɵ 
ɬɢɩɚ ɪɚɡɴɟɦɚ) ɩɟɪɟɯɨɞɧɢɤɢ, ɩɟɪɟɯɨɞɧɢɤɢ ɞɥɹ ɧɭɥɶ-ɦɨɞɟɦɨɜ ɢ ɩɟɪɟɯɨɞɧɢɤɢ ɫ DB-9 
ɧɚ DB-25.
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ɋɦ. ɫɯɟɦɵ ɤɚɛɟɥɟɣ ɢ ɩɟɪɟɯɨɞɧɢɤɨɜ ɧɢɠɟ — ɨɧɢ ɩɨɤɚɡɵɜɚɸɬ, ɤɚɤ ɩɨɞɤɥɸɱɢɬɶ ɩɪɢ-
ɛɨɪ ɤ ɛɨɥɶɲɢɧɫɬɜɭ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɬɟɪɦɢɧɚɥɨɜ. ȿɫɥɢ ɢɫɩɨɥɶɡɭɟɦɚɹ ɜɚɦɢ ɤɨɧɮɢɝɭ-
ɪɚɰɢɹ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɨɩɢɫɚɧɧɵɯ, ɡɚɤɚɠɢɬɟ   34399A. ɗɬɨɬ ɧɚɛɨɪ 
ɫɨɞɟɪɠɢɬ ɩɟɪɟɯɨɞɧɢɤɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɞɪɭɝɢɦ ɤɨɦɩɶɸɬɟɪɚɦ, ɬɟɪɦɢɧɚɥɚɦ 
ɢ ɦɨɞɟɦɚɦ. ȼ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɧɚɛɨɪɚ ɜɯɨɞɹɬ ɢɧɫɬɪɭɤɰɢɢ ɢ ɫɯɟɦɵ ɪɚɡɜɨɞɤɢ
ɤɨɧɬɚɤɬɨɜ.

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ, ɪɚɡɴɟɦ DB-9 ȿɫɥɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɢɥɢ 
ɬɟɪɦɢɧɚɥɟ ɢɦɟɟɬɫɹ 9-ɤɨɧɬɚɤɬɧɵɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɩɨɪɬ ɫ ɪɚɡɴɟɦɨɦ ɬɢɩɚ «ɲɬɟ-
ɤɟɪ», ɢɫɩɨɥɶɡɭɣɬɟ ɧɭɥɶ-ɦɨɞɟɦɧɵɣ ɤɚɛɟɥɶ, ɜɯɨɞɹɳɢɣ ɜ ɫɨɫɬɚɜ   
34398A. ɇɚ ɨɛɨɢɯ ɤɨɧɰɚɯ ɷɬɨɝɨ ɤɚɛɟɥɹ ɧɚɯɨɞɹɬɫɹ 9-ɤɨɧɬɚɤɬɧɵɟ ɪɚɡɴɟɦɵ ɬɢɩɚ 
«ɝɧɟɡɞɨ». ɋɯɟɦɚ ɪɚɡɜɨɞɤɢ ɤɨɧɬɚɤɬɨɜ ɤɚɛɟɥɹ ɩɨɤɚɡɚɧɚ ɧɢɠɟ.

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ, ɪɚɡɴɟɦ DB-25 ȿɫɥɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɢɥɢ 
ɬɟɪɦɢɧɚɥɟ ɢɦɟɟɬɫɹ 25-ɤɨɧɬɚɤɬɧɵɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɩɨɪɬ ɫ ɪɚɡɴɟɦɨɦ ɬɢɩɚ «ɲɬɟ-
ɤɟɪ», ɢɫɩɨɥɶɡɭɣɬɟ ɧɭɥɶ-ɦɨɞɟɦɧɵɣ ɤɚɛɟɥɶ ɢ ɩɟɪɟɯɨɞɧɢɤ ɧɚ 25 ɤɨɧɬɚɤɬɨɜ, ɜɯɨɞɹɳɢɟ 
ɜ ɫɨɫɬɚɜ   34398A. ɋɯɟɦɚ ɪɚɡɜɨɞɤɢ ɤɨɧɬɚɤɬɨɜ ɤɚɛɟɥɹ ɩɨɤɚɡɚɧɚ ɧɢɠɟ.
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ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɩɪɢɧɬɟɪɭ

Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɩɪɢɧɬɟɪɭ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɛɟɥɶ ɫ DTE ɧɚ DCE (Data 
Communications Equipment—   ).

ɉɟɪɟɜɟɞɢɬɟ ɩɪɢɛɨɪ ɜ ɪɟɠɢɦ TALK ONLY (ɬɨɥɶɤɨ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ), ɭɫɬɚɧɨɜɢɜ 
ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɚɞɪɟɫ 31 ɧɚ ɢɧɬɟɪɮɟɣɫɟ GPIB. Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɢɧɬɟɪɮɟɣɫ 
RS-232 ɜ ɤɚɱɟɫɬɜɟ ɚɤɬɢɜɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. .   206    209.

ɉɪɨɬɨɤɨɥ ɤɜɢɬɢɪɨɜɚɧɢɹ DTR / DSR

ɉɪɢɛɨɪ ɧɚɫɬɪɨɟɧ ɧɚ ɪɚɛɨɬɭ ɜ ɤɚɱɟɫɬɜɟ ɭɫɬɪɨɣɫɬɜɚ DTE (Data Terminal Equipment — 
  ) ɢ ɢɫɩɨɥɶɡɭɟɬ ɥɢɧɢɢ DTR (Data Terminal Ready — 

  ) ɢ DSR (Data Set Ready —   ) ɢɧɬɟɪ-
ɮɟɣɫɚ RS-232 ɞɥɹ ɤɜɢɬɢɪɨɜɚɧɢɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ. ɉɪɢɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɥɢɧɢɸ DTR 
ɞɥɹ ɩɨɞɚɱɢ ɫɢɝɧɚɥɚ ɡɚɞɟɪɠɤɢ. ɇɚ ɥɢɧɢɢ DTR ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɫɢɝɧɚɥ ɥɨɝɢ-
ɱɟɫɤɨɣ ɟɞɢɧɢɰɵ (TRUE), ɩɪɟɠɞɟ ɱɟɦ ɩɪɢɛɨɪ ɧɚɱɧɟɬ ɩɪɢɧɢɦɚɬɶ ɞɚɧɧɵɟ ɩɨ ɢɧɬɟɪ-
ɮɟɣɫɭ. Ʉɨɝɞɚ ɩɪɢɛɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚ ɥɢɧɢɢ DTR ɭɪɨɜɟɧɶ ɥɨɝɢɱɟɫɤɨɝɨ ɧɭɥɹ 
(FALSE), ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɞɨɥɠɧɚ ɩɪɟɤɪɚɬɢɬɶɫɹ ɦɚɤɫɢɦɭɦ ɱɟɪɟɡ 10 ɫɢɦɜɨɥɨɜ.

ɑɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɤɜɢɬɢɪɨɜɚɧɢɟ ɩɨ DTR/DSR,   ɥɢɧɢɸ DTR, ɚ ɥɢɧɢɸ 
DSR ɫɜɹɠɢɬɟ ɫ ɢɫɬɨɱɧɢɤɨɦ ɥɨɝɢɱɟɫɤɨɣ ɟɞɢɧɢɰɵ (TRUE). ȼ ɫɥɭɱɚɟ ɨɬɤɥɸɱɟɧɢɹ ɤɜɢ-
ɬɢɪɨɜɚɧɢɹ DTR/DSR ɬɚɤɠɟ ɜɵɛɟɪɢɬɟ ɦɟɧɶɲɭɸ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ (300, 600 
ɢɥɢ 1200 ɛɨɞ), ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ.
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    (FALSE)   DTR  
.

1 ɉɪɢ ɡɚɩɨɥɧɟɧɢɢ ɜɯɨɞɧɨɝɨ ɛɭɮɟɪɚ ɩɪɢɛɨɪɚ (ɤɨɝɞɚ ɩɪɢɧɹɬɨ ɨɤɨɥɨ 100 ɫɢɦɜɨɥɨɜ) 
ɧɚ ɥɢɧɢɢ DTR (4 ɤɨɧɬɚɤɬ ɪɚɡɴɟɦɚ RS-232) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɥɨɝɢɱɟɫɤɢɣ ɧɨɥɶ 
(FALSE). Ʉɨɝɞɚ ɢɡ ɜɯɨɞɧɨɝɨ ɛɭɮɟɪɚ ɛɭɞɟɬ ɨɬɨɛɪɚɧɨ ɞɨɫɬɚɬɨɱɧɨ ɫɢɦɜɨɥɨɜ, ɱɬɨɛɵ 
ɨɫɜɨɛɨɞɢɬɶ ɜ ɧɟɦ ɦɟɫɬɨ, ɩɪɢɛɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚ ɥɢɧɢɢ DTR ɥɨɝɢɱɟɫɤɭɸ 
ɟɞɢɧɢɰɭ (TRUE), ɟɫɥɢ ɷɬɨɦɭ ɧɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɜɬɨɪɨɟ ɭɫɥɨɜɢɟ (ɫɦ. ɧɢɠɟ).

2 Ʉɨɝɞɚ ɩɪɢɛɨɪɭ ɧɭɠɧɨ ɩɟɪɟɞɚɬɶ ɞɚɧɧɵɟ ɩɨ ɢɧɬɟɪɮɟɣɫɭ (ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɨɧ ɡɚɜɟɪɲɢɥ ɨɛɪɚɛɨɬɤɭ ɡɚɩɪɨɫɚ), ɢ ɨɧ ɩɨɥɭɱɢɥ ɫɢɦɜɨɥ ɤɨɧɰɚ ɫɨɨɛɳɟɧɢɹ 
<  >, ɨɧ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚ ɥɢɧɢɢ DTR ɥɨɝɢɱɟɫɤɢɣ ɧɨɥɶ (FALSE). 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɨɫɥɟ ɨɬɩɪɚɜɤɢ ɡɚɩɪɨɫɚ ɧɚ ɩɪɢɛɨɪ ɤɨɧɬɪɨɥɥɟɪ ɞɨɥɠɟɧ 
ɫɱɢɬɚɬɶ ɨɬɤɥɢɤ, ɩɪɟɠɞɟ ɱɟɦ ɨɬɩɪɚɜɥɹɬɶ ɞɪɭɝɢɟ ɞɚɧɧɵɟ. Ɍɚɤɠɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, 
ɱɬɨ ɫɬɪɨɤɢ ɤɨɦɚɧɞ ɡɚɜɟɪɲɚɸɬɫɹ ɫɢɦɜɨɥɨɦ <  >. ɉɨɫɥɟ ɜɵɞɚɱɢ 
ɨɬɤɥɢɤɚ ɩɪɢɛɨɪ ɫɧɨɜɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚ ɥɢɧɢɢ DTR ɥɨɝɢɱɟɫɤɭɸ ɟɞɢɧɢɰɭ 
(TRUE), ɟɫɥɢ ɬɨɥɶɤɨ ɷɬɨɦɭ ɧɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɩɟɪɜɨɟ ɭɫɥɨɜɢɟ (ɫɦ. ɜɵɲɟ).

ɉɪɢɛɨɪ ɨɬɫɥɟɠɢɜɚɟɬ ɫɨɫɬɨɹɧɢɟ ɥɢɧɢɢ DSR, ɨɩɪɟɞɟɥɹɹ ɩɨ ɧɟɣ, ɤɨɝɞɚ ɤɨɧɬɪɨɥɥɟɪ 
ɝɨɬɨɜ ɩɪɢɧɢɦɚɬɶ ɞɚɧɧɵɟ ɩɨ ɢɧɬɟɪɮɟɣɫɭ. ɉɪɢɛɨɪ ɩɪɨɜɟɪɹɟɬ ɫɨɫɬɨɹɧɢɟ ɥɢɧɢɢ 
DSR (6 ɤɨɧɬɚɤɬ ɪɚɡɴɟɦɚ RS-232) ɩɟɪɟɞ ɨɬɩɪɚɜɤɨɣ ɤɚɠɞɨɝɨ ɫɢɦɜɨɥɚ. ȼ ɫɥɭɱɚɟ 
ɨɛɧɚɪɭɠɟɧɢɹ ɧɚ ɥɢɧɢɢ DSR ɥɨɝɢɱɟɫɤɨɝɨ ɧɭɥɹ (FALSE) ɜɵɜɨɞ ɩɪɢɨɫɬɚɧɚɜɥɢɜɚ-
ɟɬɫɹ. Ʉɨɝɞɚ ɧɚ ɥɢɧɢɢ DSR ɩɨɹɜɢɬɫɹ ɥɨɝɢɱɟɫɤɚɹ ɟɞɢɧɢɰɚ (TRUE), ɩɟɪɟɞɚɱɚ
ɜɨɡɨɛɧɨɜɥɹɟɬɫɹ.

ɇɚ ɜɪɟɦɹ ɩɪɢɨɫɬɚɧɨɜɤɢ ɜɵɜɨɞɚ ɞɚɧɧɵɯ ɩɪɢɛɨɪ ɭɞɟɪɠɢɜɚɟɬ ɧɚ ɥɢɧɢɢ DTR ɥɨɝɢ-
ɱɟɫɤɢɣ ɧɨɥɶ (FALSE). Ɇɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɫɜɨɟɝɨ ɪɨɞɚ  

ɞɨ ɦɨɦɟɧɬɚ, ɩɨɤɚ ɤɨɧɬɪɨɥɥɟɪ ɧɟ ɭɫɬɚɧɨɜɢɬ ɧɚ ɥɢɧɢɢ DSR ɥɨɝɢɱɟɫɤɭɸ ɟɞɢɧɢɰɭ 
(TRUE), ɩɨɡɜɨɥɢɜ ɩɪɢɛɨɪɭ ɜɨɡɨɛɧɨɜɢɬɶ ɩɟɪɟɞɚɱɭ. Ⱦɥɹ ɩɪɟɪɵɜɚɧɢɹ ɜɡɚɢɦɨɛɥɨ-
ɤɢɪɨɜɤɢ ɢɧɬɟɪɮɟɣɫɚ ɨɬɩɪɚɜɶɬɟ ɫɢɦɜɨɥ <Ctrl-C>, ɤɨɬɨɪɵɣ ɫɛɪɚɫɵɜɚɟɬ ɬɟɤɭɳɭɸ 
ɨɩɟɪɚɰɢɸ ɢ ɨɱɢɳɚɟɬ ɨɠɢɞɚɸɳɢɟ ɩɟɪɟɞɚɱɢ ɜɵɯɨɞɧɵɟ ɞɚɧɧɵɟ (ɚɧɚɥɨɝɢɱɧɨ ɞɟɣ-
ɫɬɜɢɸ ɨɱɢɫɬɤɢ ɭɫɬɪɨɣɫɬɜɚ ɜ ɫɬɚɧɞɚɪɬɟ IEEE-488).

ɍɫɬɪɚɧɟɧɢɟ ɧɟɩɨɥɚɞɨɤ RS-232

ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɨɛɥɟɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɧɬɟɪɮɟɣɫɚ RS-232 ɜɵɩɨɥ-
ɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɩɪɨɜɟɪɤɢ. ȿɫɥɢ ɜɚɦ ɩɨɧɚɞɨɛɢɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɨɦɨɳɶ, ɨɛɪɚ-
ɳɚɣɬɟɫɶ ɤ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɩɨɫɬɚɜɥɹɟɦɨɣ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɤɨɦɩɶɸɬɟɪɨɦ.

– ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɧɚ ɩɪɢɛɨɪɟ ɢ ɤɨɦɩɶɸɬɟɪɟ ɧɚɫɬɪɨɟɧɵ ɨɞɧɢ ɢ ɬɟ ɠɟ ɩɚɪɚɦɟɬɪɵ 
ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɛɨɞɚɯ, ɛɢɬɚ ɱɟɬɧɨɫɬɢ ɢ ɱɢɫɥɚ ɛɢɬɨɜ ɞɚɧɧɵɯ. ɍɛɟɞɢ-
ɬɟɫɶ, ɱɬɨ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɧɚɫɬɪɨɟɧɵ 1 -   2 -  (ɧɚ ɩɪɢɛɨɪɟ 
ɷɬɢ ɡɧɚɱɟɧɢɹ ɡɚɮɢɤɫɢɪɨɜɚɧɵ).

– Ɉɛɹɡɚɬɟɥɶɧɨ ɜɵɩɨɥɧɢɬɟ ɤɨɦɚɧɞɭ SYSTEM:REMOTE, ɱɬɨɛɵ ɩɟɪɟɜɟɫɬɢ ɩɪɢɛɨɪ 
ɜ ɪɟɠɢɦ ɭɞɚɥɟɧɧɨɣ ɪɚɛɨɬɵ (REMOTE).
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– ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɩɨɞɤɥɸɱɟɧɵ ɩɪɚɜɢɥɶɧɵɟ ɢɧɬɟɪɮɟɣɫɧɵɣ ɤɚɛɟɥɶ ɢ ɩɟɪɟɯɨɞɧɢɤɢ. 
Ⱦɚɠɟ ɟɫɥɢ ɪɚɡɴɟɦɵ ɤɚɛɟɥɹ ɩɨɞɯɨɞɹɬ ɞɥɹ ɜɚɲɟɣ ɫɢɫɬɟɦɵ, ɜɧɭɬɪɟɧɧɹɹ ɫɯɟɦɚ 
ɤɨɦɦɭɬɚɰɢɢ ɤɨɧɬɚɤɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɧɟɩɪɚɜɢɥɶɧɨɣ. Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ 
ɤ ɛɨɥɶɲɢɧɫɬɜɭ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɬɟɪɦɢɧɚɥɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

 34398A.

– ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɧɬɟɪɮɟɣɫɧɵɣ ɤɚɛɟɥɶ ɩɨɞɤɥɸɱɟɧ ɤ ɩɪɚɜɢɥɶɧɨɦɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɦɭ ɩɨɪɬɭ ɧɚ ɤɨɦɩɶɸɬɟɪɟ (COM1, COM2 ɢ ɬ. ɞ.).
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Ʉɨɦɚɧɞɵ ɢɧɬɟɪɮɟɣɫɚ RS-232

SYSTem:LOCal

ɗɬɚ ɤɨɦɚɧɞɚ ɩɟɪɟɜɨɞɢɬ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɜ ɥɨɤɚɥɶɧɵɣ ɪɟɠɢɦ ɜɨ ɜɪɟɦɹ 
ɪɚɛɨɬɵ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-232. ȼɫɟ ɤɧɨɩɤɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ
ɩɨɥɧɨɫɬɶɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵ.

SYSTem:REMote

ɗɬɚ ɤɨɦɚɧɞɚ ɩɟɪɟɜɨɞɢɬ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɜ ɭɞɚɥɟɧɧɵɣ ɪɟɠɢɦ ɜɨ ɜɪɟɦɹ 
ɪɚɛɨɬɵ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-232. ȼɫɟ ɤɧɨɩɤɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 
ɤɧɨɩɤɢ LOCAL, ɨɬɤɥɸɱɚɸɬɫɹ. ɗɬɭ ɤɨɦɚɧɞɭ ɈȻəɁȺɌȿɅɖɇɈ ɧɭɠɧɨ ɨɬɩɪɚɜɢɬɶ ɩɟɪɟɞ 
ɨɬɩɪɚɜɤɨɣ ɥɸɛɵɯ ɞɪɭɝɢɯ ɤɨɦɚɧɞ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-232.

SYSTem:RWLock

ɗɬɚ ɤɨɦɚɧɞɚ ɩɟɪɟɜɨɞɢɬ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɜ ɭɞɚɥɟɧɧɵɣ ɪɟɠɢɦ ɜɨ ɜɪɟɦɹ 
ɪɚɛɨɬɵ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-232. ȼɫɟ ɤɧɨɩɤɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɨɬɤɥɸɱɚɸɬɫɹ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɤɧɨɩɤɚ LOCAL.

Ɉɬɩɪɚɜɤɚ ɢɥɢ ɩɪɢɟɦ ɞɚɧɧɵɯ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-232, ɤɨɝɞɚ ɩɪɢɛɨɪ 

ɧɟ ɩɟɪɟɤɥɸɱɟɧ ɜ ɪɟɠɢɦ ɭɞɚɥɟɧɧɨɣ ɪɚɛɨɬɵ (REMOTE) ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ 

ɤ ɧɟɩɪɟɞɫɤɚɡɭɟɦɵɦ ɪɟɡɭɥɶɬɚɬɚɦ. ȼɫɟɝɞɚ ɧɚɫɬɪɚɢɜɚɣɬɟ ɩɪɢɛɨɪ ɧɚ ɪɟɠɢɦ 

ɭɞɚɥɟɧɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɧɬɟɪɮɟɣɫɚ RS-232.
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ȼɜɟɞɟɧɢɟ ɜ ɹɡɵɤ SCPI

əɡɵɤ ɫɬɚɧɞɚɪɬɧɵɯ ɤɨɦɚɧɞ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɩɪɢɛɨɪɨɜ (Standard Commands for 
Programmable Instruments, SCPI) ɨɩɪɟɞɟɥɹɟɬ, ɤɚɤ ɤɨɧɬɪɨɥɥɟɪ ɲɢɧɵ ɨɛɦɟɧɢɜɚɟɬɫɹ 
ɞɚɧɧɵɦɢ ɫ ɩɪɢɛɨɪɨɦ. ȼ ɹɡɵɤɟ SCPI ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɟɪɚɪɯɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ, ɩɨɞɨɛ-
ɧɚɹ ɮɚɣɥɨɜɵɦ ɫɢɫɬɟɦɚɦ, ɩɪɢɦɟɧɹɟɦɵɦ ɜɨ ɦɧɨɝɢɯ ɤɨɧɬɪɨɥɥɟɪɚɯ ɲɢɧ. «Ⱦɟɪɟɜɨ» 
ɤɨɦɚɧɞ ɨɪɝɚɧɢɡɨɜɚɧɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɤɨɦɚɧɞɵ ɤɨɪɧɟɜɨɝɨ ɭɪɨɜɧɹ (ɬɚɤɠɟ ɧɚɡɵ-
ɜɚɟɦɵɟ «ɩɨɞɫɢɫɬɟɦɚɦɢ») ɧɚɯɨɞɹɬɫɹ ɧɚɜɟɪɯɭ, ɚ ɩɨɞ ɤɚɠɞɨɣ ɢɡ ɤɨɦɚɧɞ ɤɨɪɧɟɜɨɝɨ 
ɭɪɨɜɧɹ ɪɚɫɩɨɥɨɠɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɪɨɜɧɢ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɤɨɦɚɧɞ 
ɧɢɠɧɢɯ ɭɪɨɜɧɟɣ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɵɜɚɬɶ ɩɨɥɧɵɣ ɩɭɬɶ ɤ ɧɢɦ.

  (:) Ʉɨɝɞɚ ɩɟɪɜɵɦ ɫɢɦɜɨɥɨɦ ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ 
ɤɨɦɚɧɞɵ ɹɜɥɹɟɬɫɹ ɞɜɨɟɬɨɱɢɟ, ɨɧɨ ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɫɥɟɞɭɸɳɟɟ ɦɧɟɦɨɧɢɱɟɫɤɨɟ ɨɛɨ-
ɡɧɚɱɟɧɢɟ ɤɨɦɚɧɞɵ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɦɚɧɞɟ ɤɨɪɧɟɜɨɝɨ ɭɪɨɜɧɹ. Ʉɨɝɞɚ ɞɜɨɟɬɨɱɢɟ ɜɫɬɚɜ-
ɥɟɧɨ ɦɟɠɞɭ ɞɜɭɦɹ ɨɛɨɡɧɚɱɟɧɢɹɦɢ ɤɨɦɚɧɞ, ɨɧɨ ɩɪɨɢɡɜɨɞɢɬ ɩɟɪɟɯɨɞ ɧɚ ɨɞɢɧ 
ɭɪɨɜɟɧɶ ɜɧɢɡ ɜ ɬɟɤɭɳɟɦ ɩɭɬɢ (ɞɥɹ ɭɤɚɡɚɧɧɨɣ ɤɨɦɚɧɞɵ ɤɨɪɧɟɜɨɝɨ ɭɪɨɜɧɹ) ɩɨ ɞɟɪɟɜɭ 
ɤɨɦɚɧɞ. Ɇɧɟɦɨɧɢɱɟɫɤɢɟ ɨɛɨɡɧɚɱɟɧɢɹ ɤɨɦɚɧɞ  ɪɚɡɞɟɥɹɬɶ ɦɟɠɞɭ ɫɨɛɨɣ 
ɞɜɨɟɬɨɱɢɹɦɢ.    ,    

    .

    (;) ɂɫɩɨɥɶɡɭɣɬɟ ɬɨɱɤɭ ɫ ɡɚɩɹɬɨɣ ɞɥɹ ɪɚɡɞɟ-
ɥɟɧɢɹ ɦɟɠɞɭ ɫɨɛɨɣ ɞɜɭɯ ɤɨɦɚɧɞ ɧɚ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɫɬɪɨɤɟ ɤɨɦɚɧɞɵ. Ɍɨɱɤɚ ɫ ɡɚɩɹɬɨɣ 
ɧɟ ɦɟɧɹɟɬ ɬɟɤɭɳɢɣ ɭɤɚɡɚɧɧɵɣ ɩɭɬɶ. ɇɚɩɪɢɦɟɪ, ɞɜɟ ɫɥɟɞɭɸɳɢɟ ɢɧɫɬɪɭɤɰɢɢ
ɪɚɜɧɨɡɧɚɱɧɵ.

:TRIG:DELAY 1;:TRIG:COUNT 10
:TRIG:DELAY 1;COUNT 10

  (,) ȿɫɥɢ ɞɥɹ ɤɨɦɚɧɞɵ ɬɪɟɛɭɟɬɫɹ ɛɨɥɟɟ ɨɞɧɨɝɨ ɩɚɪɚ-
ɦɟɬɪɚ, ɬɨ ɫɨɫɟɞɧɢɟ ɩɚɪɚɦɟɬɪɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɞɟɥɹɬɶ ɡɚɩɹɬɵɦɢ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɛɟɥɨɜ ɋɢɦɜɨɥɵ ɡɧɚɱɢɦɨɝɨ ɩɪɨɛɟɥɚ, [ɬɚɛɭɥɹɰɢɢ] ɢɥɢ [ɩɪɨ-
ɛɟɥɚ]  ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ɨɬ ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ. 
Ɉɛɵɱɧɨ ɫɢɦɜɨɥɵ ɩɪɨɛɟɥɨɜ ɢɝɧɨɪɢɪɭɸɬɫɹ ɬɨɥɶɤɨ ɜ ɫɩɢɫɤɚɯ ɩɚɪɚɦɟɬɪɨɜ.
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞ « ?  » Ʉɨɧɬɪɨɥɥɟɪ ɲɢɧɵ ɦɨɠɟɬ ɨɬɩɪɚɜɥɹɬɶ ɤɨɦɚɧɞɵ 
ɜ ɥɸɛɨɟ ɜɪɟɦɹ, ɧɨ ɩɪɢɛɨɪ ɧɚ ɲɢɧɟ SCPI ɦɨɠɟɬ ɨɬɩɪɚɜɥɹɬɶ ɨɬɤɥɢɤɢ ɥɢɲɶ ɬɨɝɞɚ, 
ɤɨɝɞɚ ɨɧ ɩɨɥɭɱɚɟɬ  ɷɬɨ ɫɞɟɥɚɬɶ. Ɍɨɥɶɤɨ ɤɨɦɚɧɞɵ ɡɚɩɪɨɫɨɜ
(ɬ. ɟ. ɤɨɦɚɧɞɵ, ɤɨɬɨɪɵɟ ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɡɧɚɤɨɦ «?»), ɭɤɚɡɵɜɚɸɬ ɩɪɢɛɨɪɭ, ɱɬɨ ɧɟɨɛɯɨ-
ɞɢɦɨ ɨɬɩɪɚɜɢɬɶ ɨɬɤɥɢɤ. Ɂɚɩɪɨɫɵ ɜɨɡɜɪɚɳɚɸɬ ɥɢɛɨ ɢɡɦɟɪɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɥɢɛɨ 
ɜɧɭɬɪɟɧɧɢɟ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞ « * » Ʉɨɦɚɧɞɵ, ɤɨɬɨɪɵɟ ɧɚɱɢɧɚɸɬɫɹ ɫ ɫɢɦɜɨɥɚ « * », 
ɧɚɡɵɜɚɸɬɫɹ  . Ɉɧɢ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɵ ɪɚɛɨɬɚɬɶ ɨɞɢɧɚɤɨɜɨ 
ɧɚ ɜɫɟɯ ɩɪɢɛɨɪɚɯ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɬɚɧɞɚɪɬɭ ɢɧɬɟɪɮɟɣɫɚ IEEE-488.2. 
Ʉɨɦɚɧɞɵ « * » ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɩɟɪɚɰɢɹɦɢ ɫɛɪɨɫɚ, ɫɚɦɨɬɟɫɬɢɪɨɜɚ-
ɧɢɹ ɢ ɪɚɛɨɬɵ ɫ ɫɨɫɬɨɹɧɢɟɦ ɜ ɩɪɢɛɨɪɟ.

ȿɫɥɢ ɨɬɩɪɚɜɢɬɶ ɞɜɟ ɤɨɦɚɧɞɵ ɡɚɩɪɨɫɚ, ɧɟ ɩɪɨɱɢɬɚɜ ɨɬɤɥɢɤ ɧɚ ɩɟɪɜɭɸ, ɚ ɡɚɬɟɦ 

ɩɨɩɵɬɚɬɶɫɹ ɫɱɢɬɚɬɶ ɜɬɨɪɨɣ ɨɬɤɥɢɤ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɱɚɫɬɶ ɞɚɧɧɵɯ ɩɟɪɜɨɝɨ 

ɨɬɤɥɢɤ, ɡɚ ɤɨɬɨɪɵɦɢ ɛɭɞɟɬ ɫɥɟɞɨɜɚɬɶ ɩɨɥɧɨɫɬɶɸ ɜɬɨɪɨɣ ɨɬɤɥɢɤ. ɑɬɨɛɵ 

ɢɡɛɟɠɚɬɶ ɬɚɤɢɯ ɫɢɬɭɚɰɢɣ, ɧɟ ɨɬɩɪɚɜɥɹɣɬɟ ɤɨɦɚɧɞ ɡɚɩɪɨɫɨɜ, ɧɟ ɫɱɢɬɚɜ ɨ ɤɥɢɤ. 
ȿɫɥɢ ɠɟ ɬɚɤɚɹ ɫɢɬɭɚɰɢɹ ɧɟɢɡɛɟɠɧɚ, ɨɬɩɪɚɜɥɹɣɬɟ ɤɨɦɚɧɞɭ ɨɱɢɫɬɤɢ ɭɫɬɪɨɣɫɬɜɚ 

(device clear), ɩɪɟɠɞɟ ɱɟɦ ɨɬɩɪɚɜɥɹɬɶ ɜɬɨɪɭɸ ɤɨɦɚɧɞɭ ɡɚɩɪɨɫɚ.
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Ɍɢɩɵ ɞɚɧɧɵɯ SCPI

əɡɵɤ SCPI ɨɩɪɟɞɟɥɹɟɬ ɪɚɡɥɢɱɧɵɟ ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɨɨɛɳɟ-
ɧɢɹɯ ɩɪɨɝɪɚɦɦ ɢ ɨɬɤɥɢɤɨɜ. ɉɪɢɛɨɪɵ — ɝɢɛɤɢɟ ɩɪɨɫɥɭɲɢɜɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨ-
ɪɵɟ ɦɨɝɭɬ ɩɪɢɧɢɦɚɬɶ ɤɨɦɚɧɞɵ ɢ ɩɚɪɚɦɟɬɪɵ ɜ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɡɚɩɪɨɫɚɯ. ȼ ɬɨ ɠɟ 
ɜɪɟɦɹ ɩɪɢɛɨɪɵ SCPI — ɬɨɱɧɵɟ (ɨɞɧɨɡɧɚɱɧɵɟ) ɩɟɪɟɞɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ. ɗɬɨ ɨɡɧɚ-
ɱɚɟɬ, ɱɬɨ ɩɪɢɛɨɪ SCPI ɜɫɟɝɞɚ ɞɨɥɠɟɧ ɨɬɜɟɱɚɬɶ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɨɩɪɨɫ ɩɪɟɞɨɩɪɟ-
ɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ, ɜ ɠɟɫɬɤɨ ɡɚɞɚɧɧɨɦ ɮɨɪɦɚɬɟ.

ɑɢɫɥɨɜɵɟ ɩɚɪɚɦɟɬɪɵ Ʉɨɦɚɧɞɵ, ɤɨɬɨɪɵɦ ɬɪɟɛɭɸɬɫɹ ɱɢɫɥɨɜɵɟ ɩɚɪɚɦɟɬɪɵ, 
ɩɪɢɧɢɦɚɸɬ ɜɫɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɱɢɫɟɥ ɜ ɞɟɫɹɬɢɱɧɨɣ 
ɮɨɪɦɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɧɟɨɛɹɡɚɬɟɥɶɧɵɦ ɡɧɚɤɨɦ, ɞɟɫɹɬɢɱɧɵɦɢ ɬɨɱɤɚɦɢ ɢ ɜ ɧɚɭɱɧɨɣ 
(ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ) ɡɚɩɢɫɢ. Ɍɚɤɠɟ ɩɪɢɧɢɦɚɸɬɫɹ ɨɫɨɛɵɟ ɡɧɚɱɟɧɢɹ ɱɢɫɥɨɜɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ, ɬɚɤɢɟ ɤɚɤ «MAXimum» (ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ), «MINimum» (ɦɢɧɢɦɚɥɶ-
ɧɨɟ ɡɧɚɱɟɧɢɟ) ɢ «DEFault» (ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ). ɑɢɫɥɨɜɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɠɧɨ 
ɨɬɩɪɚɜɥɹɬɶ ɜɦɟɫɬɟ ɫ ɫɭɮɮɢɤɫɚɦɢ ɢɧɠɟɧɟɪɧɵɯ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ (M, k ɢɥɢ u). ȿɫɥɢ 
ɩɪɢɧɢɦɚɸɬɫɹ ɬɨɥɶɤɨ ɨɩɪɟɞɟɥɟɧɧɵɟ ɱɢɫɥɨɜɵɟ ɡɧɚɱɟɧɢɹ, ɩɪɢɛɨɪ ɛɭɞɟɬ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɢ ɨɤɪɭɝɥɹɬɶ ɜɯɨɞɧɵɟ ɱɢɫɥɨɜɵɟ ɩɚɪɚɦɟɬɪɵ.

Ⱦɢɫɤɪɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ Ⱦɢɫɤɪɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɨɝɪɚɦ-
ɦɢɪɨɜɚɧɢɹ ɧɚɫɬɪɨɟɤ, ɭ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɨɝɪɚɧɢɱɟɧɧɨɟ ɱɢɫɥɨ ɡɧɚɱɟɧɢɣ (ɧɚɩɪɢ-
ɦɟɪ, «BUS» (ɲɢɧɧɵɣ), «IMMediate» (ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ) ɢɥɢ «EXTernal» (ɜɧɟɲɧɢɣ)). 
ɍ ɧɢɯ ɛɵɜɚɸɬ ɤɪɚɬɤɚɹ ɢ ɩɨɥɧɚɹ ɮɨɪɦɵ, ɤɚɤ ɢ ɭ ɤɥɸɱɟɜɵɯ ɫɥɨɜ ɤɨɦɚɧɞ. ȼ ɧɢɯ ɦɨɠɧɨ 
ɫɦɟɲɢɜɚɬɶ ɫɢɦɜɨɥɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɪɟɝɢɫɬɪɚ. Ɉɬɤɥɢɤɢ ɧɚ ɡɚɩɪɨɫɵ  ɜɨɡ-
ɜɪɚɳɚɸɬ ɤɨɪɨɬɤɭɸ ɮɨɪɦɭ ɜ ɡɚɩɢɫɢ ɛɭɤɜɚɦɢ ɜɟɪɯɧɟɝɨ ɪɟɝɢɫɬɪɚ.

Ʌɨɝɢɱɟɫɤɢɟ (ɛɭɥɟɜɵ) ɩɚɪɚɦɟɬɪɵ Ʌɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɞɧɨ 
ɞɜɨɢɱɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɥɢɛɨ ɢɫɬɢɧɧɵɦ, ɥɢɛɨ ɥɨɠɧɵɦ. Ⱦɥɹ ɭɤɚɡɚ-
ɧɢɹ ɥɨɠɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɪɢɛɨɪ ɩɪɢɧɢɦɚɟɬ ɨɛɨɡɧɚɱɟɧɢɹ «OFF» ɢɥɢ «0». Ⱦɥɹ ɭɤɚɡɚ-
ɧɢɹ ɢɫɬɢɧɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɪɢɛɨɪ ɩɪɢɧɢɦɚɟɬ ɨɛɨɡɧɚɱɟɧɢɹ «ON» ɢɥɢ «1». ɉɪɢ 
ɡɚɩɪɨɫɟ ɥɨɝɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ ɩɪɢɛɨɪ  ɜɨɡɜɪɚɳɚɟɬ ɡɧɚɱɟɧɢɟ «0» ɢɥɢ «1».

ɋɬɪɨɤɨɜɵɟ ɩɚɪɚɦɟɬɪɵ ɋɬɪɨɤɨɜɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢ 
ɥɸɛɨɣ ɧɚɛɨɪ ɫɢɦɜɨɥɨɜ ASCII. ɋɬɪɨɤɚ  ɧɚɱɢɧɚɬɶɫɹ ɢ ɡɚɤɚɧɱɢɜɚɬɶɫɹ ɤɚɜɵɱ-
ɤɚɦɢ ɨɞɢɧɚɤɨɜɨɝɨ ɬɢɩɚ; ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɢɛɨ ɨɞɢɧɨɱɧɵɟ, ɥɢɛɨ ɞɜɨɣɧɵɟ 
ɤɚɜɵɱɤɢ. ɋɢɦɜɨɥ ɤɚɜɵɱɟɤ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɧɭɬɪɢ ɫɬɪɨɤɢ, ɜɜɟɞɹ ɟɝɨ ɞɜɚɠɞɵ ɛɟɡ 
ɤɚɤɢɯ-ɥɢɛɨ ɫɢɦɜɨɥɨɜ ɦɟɠɞɭ ɷɬɢɦɢ ɞɜɭɦɹ ɜɯɨɠɞɟɧɢɹɦɢ.
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ɉɪɢɡɧɚɤɢ ɤɨɧɰɚ ɜɯɨɞɧɵɯ ɫɨɨɛɳɟɧɢɣ
ɋɨɨɛɳɟɧɢɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɨɬɩɪɚɜɥɹɟɦɵɟ ɧɚ ɩɪɢɛɨɪ SCPI,  ɡɚɤɚɧɱɢ-
ɜɚɬɶɫɹ ɫɢɦɜɨɥɨɦ <ɩɟɪɟɜɨɞ ɫɬɪɨɤɢ>. ɋɢɝɧɚɥ EOI (ɤɨɧɟɰ ɩɟɪɟɞɚɱɢ) ɩɨ ɫɬɚɧɞɚɪɬɭ 
IEEE-488 ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ, ɤɚɤ ɫɢɦɜɨɥ <ɩɟɪɟɜɨɞ ɫɬɪɨɤɢ> ɢ ɦɨɠɟɬ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶɫɹ ɞɥɹ ɨɤɨɧɱɚɧɢɹ ɫɨɨɛɳɟɧɢɹ ɜɦɟɫɬɨ ɫɢɦɜɨɥɚ <ɩɟɪɟɜɨɞ ɫɬɪɨɤɢ>. Ɍɚɤɠɟ ɞɨɩɭ-
ɫɬɢɦɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɦɜɨɥɚ <ɜɨɡɜɪɚɬ ɤɚɪɟɬɤɢ>, ɡɚ ɤɨɬɨɪɵɦ ɫɥɟɞɭɟɬ ɫɢɦɜɨɥ 
<ɩɟɪɟɜɨɞ ɫɬɪɨɤɢ>. Ɇɧɨɝɢɟ ɹɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɸɬ ɭɤɚɡɚɬɶ ɫɢɦɜɨɥ 
ɨɤɨɧɱɚɧɢɹ ɫɨɨɛɳɟɧɢɣ ɢɥɢ ɧɚɫɬɪɨɢɬɶ ɩɟɪɟɞɚɱɭ ɫɢɝɧɚɥɚ EOI, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɢ ɨɬɩɪɚɜɥɹɬɶɫɹ ɜ ɤɚɠɞɨɣ ɬɪɚɧɡɚɤɰɢɢ ɪɚɛɨɬɵ ɫ ɲɢɧɨɣ. Ɉɤɨɧɱɚɧɢɟ ɫɨɨɛɳɟɧɢɹ 

 ɜɨɡɜɪɚɳɚɟɬ ɬɟɤɭɳɢɣ ɩɭɬɶ ɧɚ ɤɨɪɧɟɜɨɣ ɭɪɨɜɟɧɶ.
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Ɏɨɪɦɚɬɵ ɜɵɯɨɞɧɵɯ ɞɚɧɧɵɯ
ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ ɛɭɞɭɬ ɢɦɟɬɶ ɨɞɢɧ ɢɡ ɮɨɪɦɚɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ɧɢɠɟ.

ɍɣɪ ɝɶɰɩɟɨɶɰ ɟɛɨɨɶɰ ɏɩɫɧɛɭ ɝɶɰɩɟɨɶɰ ɟɛɨɨɶɰ

Ɂɚɩɪɨɫɵ ɛɟɡ ɫɱɢɬɵɜɚɧɢɹ ɩɨɤɚɡɚɧɢɣ
Ɉɞɧɨ ɩɨɤɚɡɚɧɢɟ (IEEE-488)

ɇɟɫɤɨɥɶɤɨ ɩɨɤɚɡɚɧɢɣ (IEEE-488)

Ɉɞɧɨ ɩɨɤɚɡɚɧɢɟ (RS-232)

ɇɟɫɤɨɥɶɤɨ ɩɨɤɚɡɚɧɢɣ (RS-232)

<80-ɫɢɦɜɨɥɶɧɚɹ ɫɬɪɨɤɚ (ɫɢɦɜɨɥɵ ASCII)

ɁȾ.ȾȾȾȾȾȾȾȾɗɁȾȾ<ɩɫ>

ɁȾ.ȾȾȾȾȾȾȾȾɗɁȾȾ,...,... <ɩɫ
ɁȾ.ȾȾȾȾȾȾȾȾɗɁȾȾ<ɜɤ><ɩɫ>

ɁȾ.ȾȾȾȾȾȾȾȾɗɁȾȾ,...,...<ɜɤ><ɩɫ>

Ɂ ɡɧɚɤ «ɦɢɧɭɫ» ɢɥɢ «ɩɥɸɫ»

Ⱦ ɰɢɮɪɚ
ɗ ɨɛɨɡɧɚɱɟɧɢɟ ɷɤɫɩɨɧɟɧɬɵ («E»)

<ɩɫ> ɫɢɦɜɨɥ ɩɟɪɟɜɨɞɚ ɫɬɪɨɤɢ
<ɜɤ> ɫɢɦɜɨɥ ɜɨɡɜɪɚɬɚ ɤɚɪɟɬɤɢ
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɨɛɳɟɧɢɹ Device Clear
(ɋɛɪɨɫ ɭɧɢɜɟɪɫɚɥɶɧɵɣ) ɞɥɹ ɨɫɬɚɧɨɜɚ ɢɡɦɟɪɟɧɢɣ

ɋɨɨɛɳɟɧɢɟ «Device clear» (ɫɛɪɨɫ ɭɧɢɜɟɪɫɚɥɶɧɵɣ) — ɷɬɨ ɧɢɡɤɨɭɪɨɜɧɟɜɨɟ ɫɨɨɛɳɟ-
ɧɢɟ ɲɢɧɵ IEEE-488, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɨɫɬɚɧɨɜɚ ɜɵɩɨɥɧɹɸɳɟɝɨɫɹ 
ɢɡɦɟɪɟɧɢɹ. Ɋɚɡɧɵɟ ɹɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɩɥɚɬɵ ɢɧɬɟɪɮɟɣɫɚ ɫ IEEE-488 ɪɟɚ-
ɥɢɡɭɸɬ ɞɨɫɬɭɩ ɤ ɷɬɨɣ ɮɭɧɤɰɢɢ ɱɟɪɟɡ ɫɨɛɫɬɜɟɧɧɵɟ ɭɧɢɤɚɥɶɧɵɟ ɤɨɦɚɧɞɵ. ɉɪɢ ɩɨɥɭ-
ɱɟɧɢɢ ɫɨɨɛɳɟɧɢɹ «Device clear» (ɫɛɪɨɫ ɭɧɢɜɟɪɫɚɥɶɧɵɣ) ɪɟɝɢɫɬɪɵ ɫɨɫɬɨɹɧɢɹ, 
ɨɱɟɪɟɞɶ ɨɲɢɛɨɤ ɢ ɜɫɟ ɫɨɫɬɨɹɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɢ ɧɟ ɢɡɦɟɧɹɸɬɫɹ. ɉɨɫɬɭɩɢɜɲɟɟ ɫɨɨɛ-
ɳɟɧɢɟ «Device clear» ɜɵɡɵɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ.

– ȼɫɟ ɩɪɨɢɡɜɨɞɢɦɵɟ ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɢɡɦɟɪɟɧɢɹ ɩɪɟɪɵɜɚɸɬɫɹ.

– ɉɪɢɛɨɪ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ «ɨɠɢɞɚɧɢɹ» ɡɚɩɭɫɤɚ.

– ȼɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪɵ ɩɪɢɛɨɪɚ ɨɱɢɳɚɸɬɫɹ.

– ɉɪɢɛɨɪ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ ɤ ɩɪɢɟɦɭ ɧɨɜɨɣ ɫɬɪɨɤɢ ɤɨɦɚɧɞɵ.

– ɉɪɢ ɪɚɛɨɬɟ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-232 ɨɬɩɪɚɜɤɚ ɫɢɦɜɨɥɚ control-C ɜɵɩɨɥɧɹɟɬ
ɬɟ ɠɟ ɞɟɣɫɬɜɢɹ, ɱɬɨ ɢ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɫɨɨɛɳɟɧɢɹ «Device clear» ɩɨ ɢɧɬɟɪɮɟɣɫɭ 
IEEE-488. ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɫɨɨɛɳɟɧɢɹ «Device clear» ɥɢɧɢɹ ɤɜɢɬɢɪɨɜɚɧɢɹ DTR 
(ɬɟɪɦɢɧɚɥ ɞɚɧɧɵɯ ɝɨɬɨɜ) ɩɪɢɛɨɪɚ ɩɟɪɟɣɞɟɬ ɜ ɫɨɫɬɨɹɧɢɟ ɥɨɝɢɱɟɫɤɨɣ ɟɞɢɧɢɰɵ (true). 

   .   «   DTR / DSR» 

  196.
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Ɋɟɠɢɦ TALK ONLY (Ɍɨɥɶɤɨ ɩɟɪɟɞɚɜɚɬɶ) ɞɥɹ ɩɪɢɧɬɟɪɨɜ
Ⱥɞɪɟɫ ɩɨ ɢɧɬɟɪɮɟɣɫɭ GPIB ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɪɚɜɧɵɦ «31» — ɩɪɢ ɷɬɨɦ 
ɡɚɞɚɟɬɫɹ ɪɟɠɢɦ  . ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɦɨɠɟɬ 
ɜɵɞɚɜɚɬɶ ɩɨɤɚɡɚɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɪɢɧɬɟɪ, ɧɟ ɩɨɥɭɱɚɹ ɤɨɦɚɧɞ ɨɬ ɤɨɧɬɪɨɥ-
ɥɟɪɚ ɲɢɧɵ. Ⱥɞɪɟɫ 31 ɧɟ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɵɦ ɚɞɪɟɫɨɦ ɜ ɫɥɭɱɚɟ ɪɚɛɨɬɵ ɫ ɩɪɢɛɨ-
ɪɨɦ ɩɨ ɢɧɬɟɪɮɟɣɫɭ GPIB ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ ɲɢɧɵ.

ȿɫɥɢ ɜɵɛɪɚɬɶ ɢɧɬɟɪɮɟɣɫ RS-232, ɚ ɡɚɬɟɦ ɭɫɬɚɧɨɜɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɚɞɪɟɫɚ ɧɚ ɲɢɧɟ 
GPIB ɚɞɪɟɫ ɬɨɥɶɤɨ ɞɥɹ ɩɟɪɟɞɚɱɢ (31 – talk only), ɬɨ ɩɪɢɛɨɪ ɛɭɞɟɬ  ɩɨɤɚ-
ɡɚɧɢɹ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-232 ɩɪɢ ɪɚɛɨɬɟ ɜ ɥɨɤɚɥɶɧɨɦ ɪɟɠɢɦɟ.
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ɍɫɬɚɧɨɜɤɚ ɚɞɪɟɫɚ GPIB

ɍ ɤɚɠɞɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɢɧɬɟɪɮɟɣɫɟ GPIB (IEEE-488) ɞɨɥɠɟɧ ɛɵɬɶ ɫɨɛɫɬɜɟɧɧɵɣ 
ɭɧɢɤɚɥɶɧɵɣ ɚɞɪɟɫ. Ⱦɥɹ ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɥɸɛɨɟ ɡɧɚɱɟɧɢɟ ɚɞɪɟɫɚ
ɨɬ 0 ɞɨ 31. ɉɪɢ ɨɬɝɪɭɡɤɟ ɩɪɢɛɨɪɚ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧ ɚɞɪɟɫ «22». 
ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɷɬɨɬ ɚɞɪɟɫ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

1 ȼɤɥɸɱɢɬɟ ɦɟɧɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

 


2 ɉɟɪɟɣɞɢɬɟ ɤ ɜɚɪɢɚɧɬɭ I/O MENU (Ɇȿɇɘ ȼȼɈȾȺ/ȼɕȼɈȾȺ) ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ.

 

3 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ ɤ ɤɨɦɚɧɞɟ GPIB ADDR (ȺȾɊȿɋ GPIB).




4 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɚɞɪɟɫ.

ɋ ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ ɫɬɪɟɥɨɤ ɜɥɟɜɨ/ɜɩɪɚɜɨ ɢ ɜɧɢɡ/ɜɜɟɪɯ ɢɡɦɟɧɢɬɟ ɚɞɪɟɫ.

Shift ޔ
On/Off 

A: MEAS MENU

ޔ ޔ

F: I/O MENU

ޔ

1: GPIB ADDR

ޔ

^22 ADDR
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5 ɋɨɯɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɟ ɢ ɜɵɤɥɸɱɢɬɟ ɦɟɧɸ.

Ⱥɞɪɟɫ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ ɢ  ɢɡɦɟɧɹɟɬɫɹ ɩɨɫɥɟ ɨɬɤɥɸ-
ɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

Auto/Man 
ENTER (ȼȼɈȾ)
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ȼɵɛɨɪ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ
ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɩɨɫɬɚɜɥɹɟɬɫɹ ɫ ɢɧɬɟɪɮɟɣɫɚɦɢ GPIB (IEEE-488) ɢ RS-232. 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧ ɬɨɥɶɤɨ ɨɞɢɧ ɢɧɬɟɪɮɟɣɫ. ɉɪɢ ɨɬɝɪɭɡɤɟ ɩɪɢɛɨɪɚ 
ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɧɟɦ ɜɵɛɢɪɚɟɬɫɹ ɢɧɬɟɪɮɟɣɫ GPIB. .  «  -

 »   117.

1 ȼɤɥɸɱɢɬɟ ɦɟɧɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

 


2 ɉɟɪɟɣɞɢɬɟ ɤ ɜɚɪɢɚɧɬɭ I/O MENU (Ɇȿɇɘ ȼȼɈȾȺ/ȼɕȼɈȾȺ) ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ.

 

3 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ, ɡɚɬɟɦ ɩɟɪɟɣɞɢɬɟ ɤ ɤɨɦɚɧɞɟ INTERFACE 

(ɂɇɌȿɊɎȿɃɋ).

 


4 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɢɧɬɟɪɮɟɣɫ.




ɂɫɩɨɥɶɡɭɣɬɟ ɤɧɨɩɤɢ ɫɬɪɟɥɨɤ ɜɥɟɜɨ/ɜɩɪɚɜɨ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɜɚɪɢɚɧɬɨɜ ɜɵɛɨɪɚ 
ɢɧɬɟɪɮɟɣɫɚ. ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: GPIB / 488 ɢɥɢ RS-232.

Shift ޔ
On/Off 

A: MEAS MENU

ޔ ޔ

F: I/O MENU
ޔ ޔ

2: INTERFACE

ޔ

GPIB / 488



4 ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ

210 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

5 ɋɨɯɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɟ ɢ ɜɵɤɥɸɱɢɬɟ ɦɟɧɸ.

ȼɵɛɨɪ ɢɧɬɟɪɮɟɣɫɚ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ ɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ 
ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

ɍɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ: ɡɚɞɚɜɚɬɶ ɢɥɢ ɡɚɩɪɚɲɢɜɚɬɶ ɢɧɬɟɪɮɟɣɫ ɦɨɠɧɨ ɫ ɩɨɦɨ-
ɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

SYStem
:INTerface {GPIB | RS232}
:INTerface?

Auto/Man 
ENTER (ȼȼɈȾ)



ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ 4

ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 211

ɍɫɬɚɧɨɜɤɚ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ
Ⱦɥɹ ɪɚɛɨɬɵ ɢɧɬɟɪɮɟɣɫɚ RS-232 ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɨɞɧɭ ɢɡ ɲɟɫɬɢ ɫɤɨɪɨɫɬɟɣ ɩɟɪɟɞɚɱɢ 
ɞɚɧɧɵɯ. ɉɪɢ ɨɬɝɪɭɡɤɟ ɩɪɢɛɨɪɚ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧɚ ɫɤɨɪɨɫɬɶ 
9600 ɛɨɞ. .  «     (RS-232)» 

  119.

1 ȼɤɥɸɱɢɬɟ ɦɟɧɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

 


2 ɉɟɪɟɣɞɢɬɟ ɤ ɜɚɪɢɚɧɬɭ I/O MENU (Ɇȿɇɘ ȼȼɈȾȺ/ȼɕȼɈȾȺ) ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ.

 

3 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ, ɡɚɬɟɦ ɩɟɪɟɣɞɢɬɟ ɤ ɤɨɦɚɧɞɟ BAUD RATE 

(ɋɄɈɊɈɋɌɖ ɉȿɊȿȾȺɑɂ).

     


4 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɫɤɨɪɨɫɬɶ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ.

ɂɫɩɨɥɶɡɭɣɬɟ ɤɧɨɩɤɢ ɫɬɪɟɥɨɤ ɜɥɟɜɨ/ɜɩɪɚɜɨ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɜɚɪɢɚɧɬɨɜ ɫɤɨɪɨɫɬɢ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. ȼɵɛɟɪɢɬɟ ɨɞɧɨ ɢɡ ɫɥɟɞɭɸɳɢɯ ɡɧɚɱɟɧɢɣ: 300, 600, 1200, 2400, 
4800 ɢɥɢ 9600 ɛɨɞ (ɡɚɜɨɞɫɤɚɹ ɧɚɫɬɪɨɣɤɚ).

Shift ޔ
On/Off 

A: MEAS MENU

ޔ ޔ

F: I/O MENU
ޔ ޔ ޔ

3: BAUD RATE

ޔ

9600 BAUD



4 ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ

212 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

5 ɋɨɯɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɟ ɢ ɜɵɣɞɢɬɟ ɢɡ ɦɟɧɸ.

ȼɵɛɨɪ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ 
ɢ  ɢɡɦɟɧɹɟɬɫɹ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ 
ɢɧɬɟɪɮɟɣɫɭ.

ɍɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ: ɡɚɞɚɜɚɬɶ ɢɥɢ ɡɚɩɪɚɲɢɜɚɬɶ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 
ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

SYStem:COMMunicate:SERial
:BAUD < >
:BAUD?

Auto/Man 
ENTER (ȼȼɈȾ)



ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ 4

ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 213

ɇɚɫɬɪɨɣɤɚ ɛɢɬɚ ɱɟɬɧɨɫɬɢ
Ⱦɥɹ ɪɚɛɨɬɵ ɢɧɬɟɪɮɟɣɫɚ RS-232 ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɛɢɬɚ ɱɟɬɧɨɫɬɢ. ɉɪɢ ɨɬɝɪɭɡɤɟ 
ɩɪɢɛɨɪɚ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧ ɪɟɠɢɦ ɩɟɪɟɞɚɱɢ 7 ɛɢɬɨɜ ɞɚɧɧɵɯ 
ɫ ɨɞɧɢɦ ɛɢɬɨɦ ɱɟɬɧɨɫɬɢ (ɱɟɬɧɵɦ). ɋɦ. ɬɚɤɠɟ «    (RS-232)» 

  120.

1 ȼɤɥɸɱɢɬɟ ɦɟɧɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

 


2 ɉɟɪɟɣɞɢɬɟ ɤ ɜɚɪɢɚɧɬɭ I/O MENU (Ɇȿɇɘ ȼȼɈȾȺ/ȼɕȼɈȾȺ) ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ.

 

3 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ, ɡɚɬɟɦ ɩɟɪɟɣɞɢɬɟ ɤ ɤɨɦɚɧɞɟ PARITY 

(ɑȿɌɇɈɋɌɖ).

  


4 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɱɟɬɧɨɫɬɢ.

ɂɫɩɨɥɶɡɭɣɬɟ ɤɧɨɩɤɢ ɫɬɪɟɥɨɤ ɜɥɟɜɨ/ɜɩɪɚɜɨ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɜɚɪɢɚɧɬɨɜ ɜɵɛɨɪɚ 
ɪɟɠɢɦɚ ɱɟɬɧɨɫɬɢ. ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: «None» («ɇɟɬ» —
8 ɛɢɬɨɜ ɞɚɧɧɵɯ), «Even» («ɑɟɬɧɵɣ» — 7 ɛɢɬɨɜ ɞɚɧɧɵɯ) ɢɥɢ «Odd»
(«ɇɟɱɟɬɧɵɣ» — 7 ɛɢɬɨɜ ɞɚɧɧɵɯ). ɍɫɬɚɧɨɜɤɚ ɪɟɠɢɦɚ ɱɟɬɧɨɫɬɢ ɤɨɫɜɟɧɧɨ ɡɚɞɚɟɬ 
ɱɢɫɥɨ ɛɢɬɨɜ ɞɚɧɧɵɯ.

Shift ޔ
On/Off 

A: MEAS MENU

ޔ ޔ

F: I/O MENU
ޔ

ޔ ޔ

PARITY

ޔ

EVEN: 7 BITS



4 ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ

214 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

5 ɋɨɯɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɟ ɢ ɜɵɤɥɸɱɢɬɟ ɦɟɧɸ.

ȼɵɛɨɪ ɛɢɬɚ ɱɟɬɧɨɫɬɢ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ ɢ  ɢɡɦɟɧɹɟɬɫɹ 
ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

ɍɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ: ɡɚɞɚɜɚɬɶ ɢɥɢ ɡɚɩɪɚɲɢɜɚɬɶ ɪɟɠɢɦ ɛɢɬɚ ɱɟɬɧɨɫɬɢ 
ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

SYStem:COMMunicate:SERial
:PARity {EVEN | ODD | NONE}
:PARity?

Auto/Man 
ENTER (ȼȼɈȾ)



ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ 4

ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 215

ȼɵɛɨɪ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ
Ⱦɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɪɢɛɨɪɚ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɦɨɠɧɨ 
ɜɵɛɪɚɬɶ ɨɞɢɧ ɢɡ ɞɜɭɯ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɉɪɢ ɨɬɝɪɭɡɤɟ ɩɪɢɛɨɪɚ ɫ ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ ɧɚ ɧɟɦ ɜɵɛɢɪɚɟɬɫɹ ɹɡɵɤ SCPI. ɇɚɫɬɪɨɣɤɚ ɹɡɵɤɚ ɫɨɯɪɚɧɹɟɬɫɹ ɜ -

 ɩɚɦɹɬɢ ɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ.
.  «   »   121.

1 ȼɤɥɸɱɢɬɟ ɦɟɧɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

 


2 ɉɟɪɟɣɞɢɬɟ ɤ ɜɚɪɢɚɧɬɭ I/O MENU (Ɇȿɇɘ ȼȼɈȾȺ/ȼɕȼɈȾȺ) ɧɚ ɷɬɨɦ ɭɪɨɜɧɟ.

 

3 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ, ɡɚɬɟɦ ɩɟɪɟɣɞɢɬɟ ɤ ɤɨɦɚɧɞɟ LANGUAGE 

(əɁɕɄ).

 


4 ɉɟɪɟɣɞɢɬɟ ɧɢɠɟ ɧɚ ɭɪɨɜɟɧɶ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɹɡɵɤ.

ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: SCPI ɢɥɢ KEITHLEY:181

Shift ޔ
On/Off 

A: MEAS MENU

ޔ ޔ

F: I/O MENU
ޔ

ޔ

5: LANGUAGE

ޔ

SCPI



4 ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ

216 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

5 ɋɨɯɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɟ ɢ ɜɵɤɥɸɱɢɬɟ ɦɟɧɸ.

ȼɵɛɨɪ ɹɡɵɤɚ ɫɨɯɪɚɧɹɟɬɫɹ ɜ  ɩɚɦɹɬɢ ɢ  ɢɡɦɟɧɹɟɬɫɹ ɩɨɫɥɟ 
ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɥɢ ɫɛɪɨɫɚ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

ɍɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ: ɡɚɞɚɜɚɬɶ ɢɥɢ ɡɚɩɪɚɲɢɜɚɬɶ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

SYStem:LANGuage {SCPI | 181}
L1X (SCPI)
L2X (Keithley 181)

Auto/Man 
ENTER (ȼȼɈȾ)
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ɋɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɚɥɶɬɟɪɧɚɬɢɜɧɵɦɢ ɹɡɵɤɚɦɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ

ɉɪɢɛɨɪ 34420A ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɧɚ ɩɪɢɟɦ ɢ ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɩɪɢɛɨɪɚ Keithley 181. ɉɪɢ ɭɞɚɥɟɧɧɨɣ ɪɚɛɨɬɟ ɦɨɠɧɨ ɛɭɞɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɮɭɧɤɰɢɹɦɢ 
ɬɨɥɶɤɨ ɨɞɧɨɝɨ, ɜɵɛɪɚɧɧɨɝɨ ɜ ɩɪɢɛɨɪɟ, ɹɡɵɤɚ. ȼɫɟɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɩɪɢɛɨɪɚ 
34420A ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɩɪɢ ɪɚɛɨɬɟ ɫ ɹɡɵɤɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
SCPI. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɜɵɛɨɪɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɹɡɵɤɨɜ ɫ ɦɟɧɸ ɩɟɪɟɞ-
ɧɟɣ ɩɚɧɟɥɢ ɫɦ. ɜ ɪɚɡɞɟɥɟ «ȼɵɛɨɪ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ» ɧɚ ɩɪɟɞɵɞɭɳɟɣ
ɫɬɪɚɧɢɰɟ.

ȼɫɟ ɤɨɦɚɧɞɵ, ɞɨɫɬɭɩɧɵɟ ɜ Keithley 181, ɪɟɚɥɢɡɨɜɚɧɵ ɢ ɜ 34420A, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 
ɤɨɦɚɧɞ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɤɚɥɢɛɪɨɜɤɢ. Ʉɚɥɢɛɪɨɜɚɬɶ ɩɪɢɛɨɪ 34420A ɜɫɟɝɞɚ ɫɥɟ-
ɞɭɟɬ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɹɡɵɤɨɦ SCPI.

Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ L2X ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɤɥɸɱɢɬɶɫɹ ɧɚ ɹɡɵɤ Keithley 181. Ɂɧɚɱɟɧɢɟ 
L1X ɩɟɪɟɤɥɸɱɚɟɬ ɨɛɪɚɬɧɨ ɧɚ ɹɡɵɤ SCPI. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɩɨɫɥɟ ɜɵɛɨɪɚ 
ɹɡɵɤɚ Keithley 181 ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɥɹɬɶ ɫɢɦɜɨɥ «ɤɨɧɰɚ ɫɨɨɛɳɟɧɢɹ» (X) ɤɨ ɜɫɟɦ 
ɤɨɦɚɧɞɚɦ.

 ,       -
     .

Ɉɫɨɛɵɟ ɫɥɭɱɚɢ

ɉɪɢ ɪɚɛɨɬɟ ɫ ɹɡɵɤɨɦ Keithley 181 ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɡɥɢɱɢɹ.

– ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɪɢɛɨɪɚ Keithley 181, ɧɚ ɞɚɧɧɨɦ ɩɪɢɛɨɪɟ ɛɚɣɬ ɫɬɚɬɭɫɚ ɧɟ ɨɱɢɳɚ-
ɟɬɫɹ ɩɪɢ ɱɬɟɧɢɢ, ɟɫɥɢ ɧɟ ɛɵɥ ɭɫɬɚɧɨɜɥɟɧ ɛɢɬ SRQ.

– Ɇɟɠɞɭ ɜɵɞɚɱɟɣ ɫɢɧɬɚɤɫɢɱɟɫɤɨɣ ɨɲɢɛɤɢ ɢ ɭɫɬɚɧɨɜɤɨɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɛɢɬɚ 
ɨɲɢɛɤɢ ɜ ɛɚɣɬɟ ɫɨɫɬɨɹɧɢɹ ɢɦɟɟɬ ɦɟɫɬɨ ɡɧɚɱɢɬɟɥɶɧɚɹ ɩɪɨɝɪɚɦɦɧɚɹ ɡɚɞɟɪɠɤɚ.

– ɉɪɢɛɨɪ ɛɭɞɟɬ ɜɫɟɝɞɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɣ (ɛɨɥɟɟ ɲɢɪɨɤɢɣ) ɞɢɚɩɚɡɨɧ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɞɢɚɩɚɡɨɧɚ, ɡɚɩɪɨɲɟɧɧɨɝɨ ɜ ɤɨɦɚɧɞɟ Keithley. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɭɤɚɡɚɬɶ 
ɞɢɚɩɚɡɨɧ Keithley 2 ɦȼ, ɬɨ ɩɪɢɛɨɪ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɢɚɩɚɡɨɧ 10 ɦȼ.

– Ⱦɥɹ ɷɦɭɥɹɰɢɢ ɜɯɨɞɧɨɝɨ ɮɢɥɶɬɪɚ Keithley ɢɫɩɨɥɶɡɭɟɬɫɹ ɰɢɮɪɨɜɨɣ ɮɢɥɶɬɪ, ɭɫɬɚ-
ɧɨɜɥɟɧɧɵɣ ɜ ɪɟɠɢɦ SLOW (ɆȿȾɅȿɇɇɕɃ) ɢɥɢ MEDium (ɋɊȿȾɇɂɃ).

– ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɞɥɹ ɩɪɢɛɨɪɚ ɜɫɟɝɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɜɧɵɦ 2 ɩɟɪɢɨɞɚɦ 
ɫɟɬɢ ɩɢɬɚɧɢɹ (NPLC).

– Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɩɚɡɨɧ ɜɯɨɞɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ 34420A ɫɨɫɬɚɜɥɹɟɬ 100 ȼ. 
Ɉɛɹɡɚɬɟɥɶɧɨ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɞɥɹ ɫɯɟɦɵ ɢɫɩɵɬɚɧɢɹ ɧɟ ɬɪɟɛɭɟɬɫɹ ɞɢɚɩɚɡɨɧ 
1000 ȼ.
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ɋɨɨɬɜɟɬɫɬɜɢɟ ɫɬɚɧɞɚɪɬɭ SCPI

ɋɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ ɫɩɟɰɢɮɢɱɧɵ ɞɥɹ ɩɪɢɛɨɪɚ 34420A. Ɉɧɢ ɧɟ ɜɯɨɞɹɬ ɜ ɜɟɪɫɢɸ 
1994.0 ɫɬɚɧɞɚɪɬɚ SCPI. Ɍɟɦ ɧɟ ɦɟɧɟɟ ɷɬɢ ɤɨɦɚɧɞɵ ɪɚɡɪɚɛɨɬɚɧɵ ɫ ɭɱɟɬɨɦ ɮɨɪɦɚɬɚ 
SCPI ɢ ɫɥɟɞɭɸɬ ɜɫɟɦ ɫɢɧɬɚɤɫɢɱɟɫɤɢɦ ɩɪɚɜɢɥɚɦ ɞɚɧɧɨɝɨ ɫɬɚɧɞɚɪɬɚ.

      SCPI  , 
          -

.      -
 ,      .

CALibration
:COUNt?
:OUTPut { ZERO | GAIN }
:OUTPut?
:SECure:CODE <ɬɭɫɩɥɛ ɥɩɟɛ>
:SECure:STATe { OFF | ON | 0 | 1 } [,< >]
:SECure:STATe? ɝɩɢɝɫɛɴɛɠɭ 0 ɣɦɣ 1
:STRing <ɬɭɫɩɥɛ>
:STRing?

CALCulate
:FUNCtion { SCALe | AVERage }
:FUNCtion?
:AVERage:MINimum?
:AVERage:MAXimum?
:AVERage:AVERage?
:AVERage:SDEViation?
:AVERage:PTPeak?
:AVERage:COUNt?
:SCALe:GAIN
:SCALe:GAIN?
:SCALe:OFFSet
:SCALe:OFFSet?

INPut
:FILTer[:LPASS]:DIGital:PREcharge {ON | OFF}
:FILTer[:LPASS]:DIGital:PREcharge?
:FILTer[:LPASs]:DIGital:RESPonse { SLOW | MEDium | FAST }
:FILTer[:LPASs]:DIGital:RESPonse?
:FILTer[:LPASs]:TYPE { ANAlog | DIGital | BOTH }
:FILTer[:LPASs]:TYPE?

OUTPut
:REFerence:OFFSet { < > | MINimum | MAXimum }
:REFerence:OFFSet? [ MINimum | MAXimum ]
:REFerence:OFFSet:NULL [ONCE]
:REFerence:SPAN { <ɟɣɛɪɛɢɩɨ> | MINimum | MAXimum }
:REFerence:SPAN? [ MINimum | MAXimum ]
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:REFerence:GAIN?
:REFerence:VALue < >

SAMPle
:COUNt { <ɲɣɬɦɩ> | MINimum | MAXimum }
:COUNt? [ MINimum | MAXimum ]

[SENSe:]
CURRent:BIAS:ZERO[:IMMediate]
NULL [ONCE]
NULL[:STATe] { OFF | ON | 0 | 1 }
NULL[:STATe]?
NULL:VALue { < > | MINimum | MAXimum }
NULL:VALue?

[SENSe:]
FRESistance | RESistance

:NULL[:STATe] { OFF | ON | 0 | 1 }
:NULL[:STATe]?
:NULL:VALue { < > | MINimum | MAXimum }
:NULL:VALue?
:VOLTage:LIMit[:STATe] { OFF | ON | 0 | 1 }
:VOLTage:LIMit[:STATe]?
:POWer:LIMit[:STATe] { OFF | ON | 0 | 1 }
:POWer:LIMit[:STATe]?
:VOLTage:LIMit:VALue { < > | MIN | MAX}
:VOLTage:LIMit:VALue? [ MINimum | MAXimum ]

[SENSe:]
TEMPerature

:NULL[:STATe] { OFF | ON | 0 | 1 }
:NULL[:STATe]?
:NULL:VALue { < > | MINimum | MAXimum }
:NULL:VALue?
:NPLCycles { < > | MINimum | MAXimum }
:NPLCycles? [ MINimum | MAXimum ]
:TRANsducer:TYPE { DEFault | TCouple | THERmistor | FRTD}
:TRANsducer:TYPE?
:TRANsducer:TCouple:TYPE { DEFault | B|E|J|K|N|R|S|T }
:TRANsducer:TCouple:TYPE?
:TRANsducer:TCouple:RJUNction[:VALue] {< >|MIN| MAX}
:TRANsducer:TCouple:RJUNction[:VALue]? [MINimum | MAXimum]
:TRANsducer:TCouple:RJUNction:TYPE {FIXed, INTernal, THERmistor }
:TRANsducer:TCouple:RJUNction:TYPE?
:TRANsducer:FRTD:TYPE < >
:TRANsducer:FRTD:TYPE?

[SENSe:]
VOLTage[:DC]

:NULL[:STATe] { OFF | ON | 0 | 1 }
:NULL[:STATe]?



4 ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ

220 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

:NULL:VALue { < > | MINimum | MAXimum }
:NULL:VALue?

SYSTem
:INTerface[:TYPE] { GPIB | RS232 }
:INTerface[:TYPE]?
:REMote
:RWLock
:LOCal

L1X
L2X
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ɋɨɨɬɜɟɬɫɬɜɢɟ ɫɬɚɧɞɚɪɬɭ IEEE-488

Ƚɶɟɠɦɠɨɨɶɠ ɛɪɪɛɫɛɭɨɶɠ ɦɣɨɣɣ Ȼɟɫɠɬɮɠɧɶɠ ɥɩɧɛɨɟɶ
ATN Attention («ɍɩɪɚɜɥɟɧɢɟ») DCL Device Clear («ɋɛɪɨɫ ɭɧɢɜɟɪɫɚɥɶɧɵɣ»)

IFC Interface Clear («Ɉɱɢɫɬɢɬɶ ɢɧɬɟɪɮɟɣɫ») EOI End or Identify («Ʉɨɧɟɰ ɩɟɪɟɞɚɱɢ»)

REN Remote Enable («Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ 
ɭɩɪɚɜɥɟɧɢɟ»)

GET Group Execute Trigger («Ɂɚɩɭɫɤ 
ɭɫɬɪɨɣɫɬɜɚ»)

SRQ Service Request Interrupt («Ɂɚɩɪɨɫ 
ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ»)

GTL Go to Local («ɉɟɪɟɯɨɞ ɧɚ ɦɟɫɬɧɨɟ»)

LLO Local Lock Out («Ɂɚɩɢɪɚɧɢɟ ɦɟɫɬɧɨɝɨ»)

SDC Selected Device Clear («ɋɛɪɨɫ 
ɚɞɪɟɫɧɵɣ»)

SPD Serial Poll Disable («Ɂɚɩɢɪɚɧɢɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɨɩɪɨɫɚ»)

SPE Serial Poll Enable («Ɉɬɩɢɪɚɧɢɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɡɚɩɪɨɫɚ»)

ɉɜɴɣɠ ɥɩɧɛɨɟɶ ɬɭɛɨɟɛɫɭɛ IEEE-488.2

*CLS *RST

*ESE <ɡɧɚɱɟɧɢɟ ɜɤɥɸɱɟɧɢɹ> *SRE <ɡɧɚɱɟɧɢɟ ɜɤɥɸɱɟɧɢɹ>

*ESE? *SRE?

*ESR? *STB?

*IDN? *TRG

*OPC *TST

*OPC? *WAI

*PSC {0 | 1}

*PSC?
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ɗɌȺ ɋɌɊȺɇɂɐȺ ɇȺɆȿɊȿɇɇɈ ɈɋɌȺȼɅȿɇȺ ɉɍɋɌɈɃ. 
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5 ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ

ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ     224
Ɉɲɢɛɤɢ ɜɵɩɨɥɧɟɧɢɹ     225
Ɉɲɢɛɤɢ ɩɪɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɢ     232
Ɉɲɢɛɤɢ ɤɚɥɢɛɪɨɜɤɢ     234
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ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ
Ɂɚɝɨɪɟɜɲɢɣɫɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɧɞɢɤɚɬɨɪ «ERROR» (ɈɒɂȻɄȺ) ɫɨɨɛɳɚɟɬ 
ɨɛ ɨɛɧɚɪɭɠɟɧɢɢ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɨɲɢɛɨɤ ɫɢɧɬɚɤɫɢɫɚ ɤɨɦɚɧɞ ɢɥɢ ɚɩɩɚɪɚɬɧɵɯ 
ɨɲɢɛɨɤ. ȼ   ɩɪɢɛɨɪɚ ɫɨɯɪɚɧɹɸɬɫɹ ɞɚɧɧɵɟ ɨ ɩɨɫɥɟɞɧɢɯ ɨɲɢɛɤɚɯ 
(ɞɨ 20 ɨɲɢɛɨɤ). Ɉɲɢɛɤɢ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ FIFO («ɩɟɪɜɵɦ ɩɪɢɲɟɥ, ɩɟɪɜɵɦ 
ɭɲɟɥ»). .  «  »   106.

ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ: ɂɫɩɨɥɶɡɭɣɬɟ ɜ ɦɟɧɸ SYStem 
(ɋɂɋɌȿɆȺ) ɤɨɦɚɧɞɭ:



ȿɫɥɢ ɢɧɞɢɤɚɬɨɪ ERROR (ɈɒɂȻɄȺ) ɝɨɪɢɬ, ɧɚɠɦɢɬɟ   (ȼɨɡɜɪɚɬ ɦɟɧɸ), 

ɱɬɨɛɵ ɩɪɨɱɟɫɬɶ ɫɨɯɪɚɧɟɧɧɵɟ ɜ ɨɱɟɪɟɞɢ ɨɩɢɫɚɧɢɹ ɨɲɢɛɨɤ. Ɉɲɢɛɤɢ ɩɟɪɟɱɢɫɥɹɸɬɫɹ 
 ɧɚ ɭɪɨɜɧɟ ɩɚɪɚɦɟɬɪɨɜ. Ɉɱɟɪɟɞɶ ɨɲɢɛɨɤ ɨɱɢɳɚɟɬɫɹ ɩɨɫɥɟ ɨɬɤɥɸɱɟ-

ɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ, ɚ ɬɚɤɠɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *CLS (clear status — 
ɨɱɢɫɬɤɚ ɫɨɫɬɨɹɧɢɹ).

– ɑɬɨɛɵ ɩɪɨɱɟɫɬɶ ɨɱɟɪɟɞɶ ɨɲɢɛɨɤ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ, ɜɵɩɨɥ-
ɧɢɬɟ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ:

SYSTem:ERRor?

ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɣ ɮɨɪɦɚɬ (ɞɥɢɧɚ ɫɬɪɨɤɢ ɨɲɢɛɤɢ ɦɨɠɟɬ 
ɫɨɫɬɚɜɥɹɬɶ ɞɨ 80 ɫɢɦɜɨɥɨɜ).

–113, "Undefined header"

3: ERROR

Shift

ޔ
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Ɉɲɢɛɤɢ ɜɵɩɨɥɧɟɧɢɹ

-101 Invalid character (ɇɟɞɨɩɭɫɬɢɦɵɣ ɫɢɦɜɨɥ)

ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɨɛɧɚɪɭɠɟɧ ɧɟɞɨɩɭɫɬɢɦɵɣ ɫɢɦɜɨɥ. ȼɨɡɦɨɠɧɨ, 
ɜɵ ɜɤɥɸɱɢɥɢ ɬɚɤɨɣ ɫɢɦɜɨɥ, ɤɚɤ «#», «$» ɢɥɢ «%» ɜ ɡɚɝɨɥɨɜɨɤ 
ɤɨɦɚɧɞɵ ɢɥɢ ɜ ɩɚɪɚɦɟɬɪ. ɉɪɢɦɟɪ: CONF:VOLT#DC

-102 Syntax error (ɋɢɧɬɚɤɫɢɱɟɫɤɚɹ ɨɲɢɛɤɚ)

ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɨɛɧɚɪɭɠɟɧ ɧɟɩɪɚɜɢɥɶɧɵɣ ɫɢɧɬɚɤɫɢɫ.
ȼɨɡɦɨɠɧɨ, ɜɵ ɜɫɬɚɜɢɥɢ ɩɪɨɛɟɥ ɩɟɪɟɞ ɞɜɨɟɬɨɱɢɟɦ ɢɥɢ ɩɨɫɥɟ ɞɜɨ-
ɟɬɨɱɢɹ ɜ ɡɚɝɨɥɨɜɤɟ ɤɨɦɚɧɞɵ, ɢɥɢ ɩɟɪɟɞ ɡɚɩɹɬɨɣ. ɉɪɢɦɟɪ: 
SAMP:COUN ,1

-103 Invalid separator (ɇɟɞɨɩɭɫɬɢɦɵɣ ɪɚɡɞɟɥɢɬɟɥɶ)

ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɨɛɧɚɪɭɠɟɧ ɧɟɞɨɩɭɫɬɢɦɵɣ ɪɚɡɞɟɥɢɬɟɥɶ. ȼɨɡ-
ɦɨɠɧɨ, ɜɵ ɢɫɩɨɥɶɡɨɜɚɥɢ ɡɚɩɹɬɭɸ ɜɦɟɫɬɨ ɞɜɨɟɬɨɱɢɹ, ɬɨɱɤɢ ɫ ɡɚɩɹ-
ɬɨɣ ɢɥɢ ɩɪɨɛɟɥɚ, ɢɥɢ ɠɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɪɨɛɟɥ ɜɦɟɫɬɨ ɡɚɩɹɬɨɣ. 
ɉɪɢɦɟɪ: TRIG:COUN,1 ɢɥɢ CONF:TEMP 1000 0.1

-104 Data type error (Ɉɲɢɛɤɚ ɬɢɩɚ ɞɚɧɧɵɯ)

ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ ɨɛɧɚɪɭɠɟɧ ɧɟɩɪɚɜɢɥɶɧɵɣ ɬɢɩ ɩɚɪɚɦɟɬɪɚ. 
ȼɨɡɦɨɠɧɨ, ɜɵ ɭɤɚɡɚɥɢ ɱɢɫɥɨ ɬɚɦ, ɝɞɟ ɨɠɢɞɚɥɚɫɶ ɫɬɪɨɤɚ ɢɥɢ ɧɚɨ-
ɛɨɪɨɬ. ɉɪɢɦɟɪ: DISP:TEXT 5.0

-105 GET not allowed (GET ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ)

ȼ ɤɨɦɚɧɞɧɭɸ ɫɬɪɨɤɭ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɜɤɥɸɱɚɬɶ ɫɨɨɛɳɟɧɢɟ Group 
Execute Trigger (GET — «Ɂɚɩɭɫɤ ɭɫɬɪɨɣɫɬɜɚ»).

-108 Parameter not allowed (ɉɚɪɚɦɟɬɪ ɧɟ ɪɚɡɪɟɲɟɧ)

ɉɨɥɭɱɟɧɨ ɛɨɥɶɲɟ ɩɚɪɚɦɟɬɪɨɜ, ɱɟɦ ɨɠɢɞɚɥɨɫɶ ɞɥɹ ɤɨɦɚɧɞɵ. ȼɨɡ-
ɦɨɠɧɨ, ɜɵ ɜɜɟɥɢ ɥɢɲɧɢɣ ɩɚɪɚɦɟɬɪ ɢɥɢ ɞɨɛɚɜɢɥɢ ɩɚɪɚɦɟɬɪ 
ɤ ɤɨɦɚɧɞɟ, ɤɨɬɨɪɚɹ ɧɟ ɩɪɢɧɢɦɚɟɬ ɩɚɪɚɦɟɬɪɨɜ. ɉɪɢɦɟɪ: READ? 10

-109 Missing parameter (Ɉɬɫɭɬɫɬɜɭɟɬ ɩɚɪɚɦɟɬɪ)

ɉɨɥɭɱɟɧɨ ɦɟɧɶɲɟ ɩɚɪɚɦɟɬɪɨɜ, ɱɟɦ ɨɠɢɞɚɥɨɫɶ ɞɥɹ ɤɨɦɚɧɞɵ. ȼɵ 
ɩɪɨɩɭɫɬɢɥɢ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɨɛɹɡɚɬɟɥɶɧɵɯ ɞɥɹ ɷɬɨɣ ɤɨɦɚɧɞɵ 
ɩɚɪɚɦɟɬɪɨɜ. ɉɪɢɦɟɪ: SAMP:COUN

-112 Program mnemonic too long (Ɉɛɨɡɧɚɱɟɧɢɟ ɜ ɩɪɨɝɪɚɦɦɟ ɫɥɢɲ-
ɤɨɦ ɞɥɢɧɧɨɟ)

ɉɨɥɭɱɟɧ ɡɚɝɨɥɨɜɨɤ ɤɨɦɚɧɞɵ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɛɨɥɶɲɟ ɦɚɤɫɢ-
ɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɜ 11 ɪɚɡɪɟɲɟɧɧɵɯ ɫɢɦɜɨɥɨɜ. ɉɪɢɦɟɪ: 
CONFIGURATION:VOLT:DC
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-113 Undefined header (Ɂɚɝɨɥɨɜɨɤ ɧɟ ɨɩɪɟɞɟɥɟɧ)

ɉɨɥɭɱɟɧɚ ɤɨɦɚɧɞɚ, ɧɟɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɢɛɨɪɚ. ȼɨɡ-
ɦɨɠɧɨ, ɜɵ ɧɟɩɪɚɜɢɥɶɧɨ ɧɚɡɜɚɥɢ ɧɚɡɜɚɧɢɟ ɤɨɦɚɧɞɵ, ɢɥɢ ɠɟ ɷɬɨ 
ɧɟɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɤɨɦɚɧɞɚ. ȿɫɥɢ ɜɵ ɢɫɩɨɥɶɡɭɟɬɟ ɤɨɪɨɬɤɢɣ ɜɚɪɢ-
ɚɧɬ ɨɛɨɡɧɚɱɟɧɢɹ ɤɨɦɚɧɞɵ, ɧɟ ɡɚɛɵɜɚɣɬɟ, ɱɬɨ ɨɧɨ ɦɨɠɟɬ ɫɨɞɟɪ-
ɠɚɬɶ ɞɨ ɱɟɬɵɪɟɯ ɛɭɤɜ. ɉɪɢɦɟɪ: TRIGG:COUN 3

-121 Invalid character in number (ɇɟɞɨɩɭɫɬɢɦɵɣ ɫɢɦɜɨɥ ɜ ɱɢɫɥɟ)

ȼ ɱɢɫɥɟ, ɭɤɚɡɚɧɧɨɦ ɜ ɤɚɱɟɫɬɜɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ, ɨɛɧɚɪɭɠɟɧ 
ɧɟɞɨɩɭɫɬɢɦɵɣ ɫɢɦɜɨɥ. ɉɪɢɦɟɪ: STAT:QUES:ENAB #B01010102

-123 Numeric overflow (ɑɢɫɥɨɜɨɟ ɩɟɪɟɩɨɥɧɟɧɢɟ)

Ɉɛɧɚɪɭɠɟɧ ɱɢɫɥɨɜɨɣ ɩɚɪɚɦɟɬɪ ɫ ɷɤɫɩɨɧɟɧɬɨɣ, ɤɨɬɨɪɚɹ ɩɪɟɜɵ-
ɲɚɟɬ 32 000. ɉɪɢɦɟɪ: TRIG:COUN 1E34000

-124 Too many digits (ɋɥɢɲɤɨɦ ɦɧɨɝɨ ɰɢɮɪ)

Ɉɛɧɚɪɭɠɟɧ ɱɢɫɥɨɜɨɣ ɩɚɪɚɦɟɬɪ, ɦɚɧɬɢɫɫɚ ɤɨɬɨɪɨɝɨ ɫɨɞɟɪɠɢɬ 
ɛɨɥɟɟ 255 ɰɢɮɪ (ɛɟɡ ɭɱɟɬɚ ɧɚɱɚɥɶɧɵɯ ɧɭɥɟɣ).

-128 Numeric data not allowed (ɑɢɫɥɨɜɵɟ ɞɚɧɧɵɟ ɧɟ ɪɚɡɪɟɲɟɧɵ)

ɑɢɫɥɨɜɨɣ ɩɚɪɚɦɟɬɪ ɨɛɧɚɪɭɠɟɧ ɬɚɦ, ɝɞɟ ɨɠɢɞɚɥɚɫɶ ɫɬɪɨɤɚ ɢɥɢ 
ɞɢɫɤɪɟɬɧɵɣ ɩɚɪɚɦɟɬɪ.

-131 Invalid suffix (ɇɟɞɨɩɭɫɬɢɦɵɣ ɫɭɮɮɢɤɫ)

Ⱦɥɹ ɱɢɫɥɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ ɭɤɚɡɚɧ ɧɟɩɪɚɜɢɥɶɧɵɣ ɫɭɮɮɢɤɫ. ȼɨɡ-
ɦɨɠɧɨ, ɜ ɫɭɮɮɢɤɫɟ ɞɨɩɭɳɟɧɚ ɨɩɟɱɚɬɤɚ. ɉɪɢɦɟɪ: TRIG:DEL 0.5 
SECS

-134 Suffix too long (ɋɥɢɲɤɨɦ ɞɥɢɧɧɵɣ ɫɭɮɮɢɤɫ)

ɋɭɮɮɢɤɫ ɞɥɹ ɱɢɫɥɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ ɫɨɞɟɪɠɢɬ ɫɥɢɲɤɨɦ ɦɧɨɝɨ ɫɢɦ-
ɜɨɥɨɜ.

-138 Suffix not allowed (ɋɭɮɮɢɤɫ ɧɟ ɪɚɡɪɟɲɟɧ)

ɉɨɥɭɱɟɧ ɫɭɮɮɢɤɫ ɩɨɫɥɟ ɱɢɫɥɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɡɚ ɤɨɬɨɪɵɦ 
ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɭɮɮɢɤɫ. ɉɪɢɦɟɪ: SAMP:COUN 1 SEC
(SEC ɧɟ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɵɦ ɫɭɮɮɢɤɫɨɦ).

-141 Invalid character data (ɇɟɞɨɩɭɫɬɢɦɵɟ ɫɢɦɜɨɥɶɧɵɟ ɞɚɧɧɵɟ)

-144 Character data too long (ɋɢɦɜɨɥɶɧɵɟ ɞɚɧɧɵɟ ɫɥɢɲɤɨɦ
ɞɥɢɧɧɵɟ)
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-148 Character data not allowed (ɋɢɦɜɨɥɶɧɵɟ ɞɚɧɧɵɟ
ɧɟ ɪɚɡɪɟɲɟɧɵ)

ɉɨɥɭɱɟɧ ɞɢɫɤɪɟɬɧɵɣ ɩɚɪɚɦɟɬɪ, ɯɨɬɹ ɨɠɢɞɚɥɚɫɶ ɫɬɪɨɤɚ ɫɢɦɜɨɥɨɜ 
ɢɥɢ ɱɢɫɥɨɜɨɣ ɩɚɪɚɦɟɬɪ. ɉɪɨɜɟɪɶɬɟ ɫɩɢɫɨɤ ɩɚɪɚɦɟɬɪɨɜ ɢ ɭɛɟɞɢ-
ɬɟɫɶ, ɱɬɨ ɜɵ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɚɪɚɦɟɬɪ ɩɪɚɜɢɥɶɧɨɝɨ ɬɢɩɚ. ɉɪɢɦɟɪ: 
DISP:TEXT ON

-151 Invalid string data (ɇɟɞɨɩɭɫɬɢɦɵɟ ɫɬɪɨɱɧɵɟ ɞɚɧɧɵɟ)

ɉɨɥɭɱɟɧɚ ɧɟɞɨɩɭɫɬɢɦɚɹ ɫɬɪɨɤɚ ɫɢɦɜɨɥɨɜ. ɉɪɨɜɟɪɶɬɟ, ɡɚɤɥɸɱɢɥɢ 
ɥɢ ɜɵ ɫɬɪɨɤɭ ɫɢɦɜɨɥɨɜ ɜ ɨɞɢɧɨɱɧɵɟ ɢɥɢ ɞɜɨɣɧɵɟ ɤɚɜɵɱɤɢ. ɉɪɢ-
ɦɟɪ: DISP:TEXT ‘ON (ɩɪɨɩɭɳɟɧɚ ɡɚɦɵɤɚɸɳɚɹ ɤɚɜɵɱɤɚ).

-158 String data not allowed (ɋɬɪɨɱɧɵɟ ɞɚɧɧɵɟ ɧɟ ɪɚɡɪɟɲɚɸɬɫɹ)

ɉɪɢɧɹɬɚ ɫɬɪɨɤɚ ɫɢɦɜɨɥɨɜ, ɧɨ ɜ ɷɬɨɣ ɤɨɦɚɧɞɟ ɨɧɚ ɧɟɞɨɩɭɫɬɢɦɚ. 
ɉɪɨɜɟɪɶɬɟ ɫɩɢɫɨɤ ɩɚɪɚɦɟɬɪɨɜ ɢ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɜɵ ɢɫɩɨɥɶɡɨɜɚɥɢ 
ɩɚɪɚɦɟɬɪ ɩɪɚɜɢɥɶɧɨɝɨ ɬɢɩɚ. ɉɪɢɦɟɪ: CALC:STAT ‘ON’

ɨɬ -160
ɞɨ -168

Block data errors (Ɉɲɢɛɤɢ ɛɥɨɱɧɵɯ ɞɚɧɧɵɯ)

     .

ɨɬ -170
ɞɨ -178

Ɉɲɢɛɤɢ ɜɵɪɚɠɟɧɢɣ
ȼ ɭɤɚɡɚɧɢɢ ɤɚɧɚɥɚ ɩɪɢɧɹɬɨ ɧɟɩɪɚɜɢɥɶɧɨɟ ɜɵɪɚɠɟɧɢɟ. ɂɡɦɟɪɢ-
ɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɧɟ ɩɪɢɧɢɦɚɟɬ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ.

-211 Trigger ignored (Ɂɚɩɭɫɤ ɩɪɨɢɝɧɨɪɢɪɨɜɚɧ)

ɉɨɥɭɱɟɧɚ ɤɨɦɚɧɞɚ Group Execute Trigger (GET/«ɝɪɭɩɩɨɜɨɟ ɜɵɩɨɥ-
ɧɟɧɢɟ ɡɚɩɭɫɤɚ/ɡɚɩɭɫɤ ɭɫɬɪɨɣɫɬɜɚ») ɢɥɢ *TRG, ɧɨ ɡɚɩɭɫɤ ɛɵɥ ɩɪɨ-
ɢɝɧɨɪɢɪɨɜɚɧ. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ 
«ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ», ɩɪɟɠɞɟ ɱɟɦ ɜɵɞɚɜɚɬɶ ɡɚɩɭɫɤ, ɬɚɤɠɟ ɭɛɟɞɢ-
ɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɜɵɛɪɚɧ ɩɪɚɜɢɥɶɧɵɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɨɜ.

-213 Init ignored (ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɩɪɨɢɝɧɨɪɢɪɨɜɚɧɚ)

Ȼɵɥɚ ɩɪɢɧɹɬɚ ɤɨɦɚɧɞɚ INITiate (ɂɇɂɐɂɂɊɈȼȺɌɖ), ɧɨ ɜɵɩɨɥɧɢɬɶ 
ɟɟ ɛɵɥɨ ɧɟɜɨɡɦɨɠɧɨ, ɩɨɫɤɨɥɶɤɭ ɜ ɷɬɨɬ ɦɨɦɟɧɬ ɭɠɟ ɜɵɩɨɥɧɹɥɨɫɶ 
ɢɡɦɟɪɟɧɢɟ. Ɉɬɩɪɚɜɶɬɟ ɫɢɝɧɚɥ ɫɛɪɨɫɚ ɭɫɬɪɨɣɫɬɜɚ (device clear) 
ɧɚ ɩɪɢɛɨɪ, ɱɬɨɛɵ ɨɫɬɚɧɨɜɢɬɶ ɜɵɩɨɥɧɹɟɦɨɟ ɢɡɦɟɪɟɧɢɟ ɢ ɩɟɪɟɜɟ-
ɫɬɢ ɩɪɢɛɨɪ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ.

-214 Trigger deadlock (ȼɡɚɢɦɨɛɥɨɤɢɪɨɜɤɚ ɡɚɩɭɫɤɨɜ)

ȼɡɚɢɦɨɛɥɨɤɢɪɨɜɤɚ ɡɚɩɭɫɤɨɜ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧ ɢɫɬɨɱ-
ɧɢɤ ɡɚɩɭɫɤɨɜ BUS (ɒɂɇȺ), ɢ ɩɨɫɬɭɩɚɟɬ ɤɨɦɚɧɞɚ READ?
(ɉɊɈɑȿɋɌɖ).
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-221 Settings conflict (Ʉɨɧɮɥɢɤɬ ɧɚɫɬɪɨɟɤ)
ɗɬɚ ɨɲɢɛɤɚ ɦɨɠɟɬ ɜɨɡɧɢɤɚɬɶ ɜ ɨɞɧɨɣ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɢɬɭɚɰɢɣ:

ȼɵ ɨɬɩɪɚɜɢɥɢ ɤɨɦɚɧɞɭ CONFigure (ɇȺɋɌɊɈɂɌɖ) ɢɥɢ MEASure 
(ɂɁɆȿɊɂɌɖ) ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɞɢɚ-
ɩɚɡɨɧɚ ɢ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. ɉɪɢɦɟɪ: 
CONF:VOLT:DC DEF,0.1 

ȼɵ ɜɤɥɸɱɢɥɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ (CALC:STAT ON), 
ɚ ɡɚɬɟɦ ɩɟɪɟɤɥɸɱɢɥɢɫɶ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɨɩɟɪɚɰɢɸ, ɤɨɬɨɪɚɹ 
ɧɟɞɨɩɭɫɬɢɦɚ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɹ.

-222 Data out of range (Ⱦɚɧɧɵɟ ɜɧɟ ɞɢɚɩɚɡɨɧɚ)

Ɂɧɚɱɟɧɢɟ ɱɢɫɥɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɞɨɩɭɫɬɢɦɨɝɨ 
ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɤɨɦɚɧɞɵ. ɉɪɢɦɟɪ: TRIG:COUN -3

-223 Too much data (ɋɥɢɲɤɨɦ ɦɧɨɝɨ ɞɚɧɧɵɯ)

ɉɨɥɭɱɟɧɚ ɫɬɪɨɤɚ ɞɚɧɧɵɯ, ɧɨ ɜɵɩɨɥɧɢɬɶ ɤɨɦɚɧɞɭ ɧɟ ɭɞɚɥɨɫɶ, 
ɩɨɫɤɨɥɶɤɭ ɞɥɢɧɚ ɫɬɪɨɤɢ ɩɪɟɜɵɫɢɥɚ 11 ɫɢɦɜɨɥɨɜ. ɗɬɚ ɨɲɢɛɤɚ 
ɦɨɠɟɬ ɜɨɡɧɢɤɚɬɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞ CALibration:STRing 
ɢ DISPlay:TEXT.

-224 Illegal parameter value (Ɂɚɩɪɟɳɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ)

Ȼɵɥ ɩɨɥɭɱɟɧ ɞɢɫɤɪɟɬɧɵɣ ɩɚɪɚɦɟɬɪ, ɤɨɬɨɪɵɣ ɧɟ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢ-
ɦɵɦ ɜɵɛɨɪɨɦ ɞɥɹ ɞɚɧɧɨɣ ɤɨɦɚɧɞɵ). ȼɨɡɦɨɠɧɨ, ɜɵ ɩɪɢɦɟɧɢɥɢ 
ɧɟɩɪɚɜɢɥɶɧɵɣ ɜɚɪɢɚɧɬ ɩɚɪɚɦɟɬɪɚ. ɉɪɢɦɟɪ: CALC:FUNC SCALE 
(SCALE ɧɟ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɵɦ ɜɚɪɢɚɧɬɨɦ).

-230 Data corrupt or stale (Ⱦɚɧɧɵɟ ɩɨɜɪɟɠɞɟɧɵ ɢɥɢ ɭɫɬɚɪɟɥɢ)

ɉɨɥɭɱɟɧɚ ɤɨɦɚɧɞɚ FETCh? (ɉɈɅɍɑɂɌɖ), ɧɨ ɩɚɦɹɬɶ ɜɧɭɬɪɟɧɧɢɯ 
ɩɨɤɚɡɚɧɢɣ ɜ ɷɬɨ ɜɪɟɦɹ ɛɵɥɚ ɩɭɫɬɚ. ȼɨɡɜɪɚɳɟɧɧɨɟ ɩɨɤɚɡɚɧɢɟ 
ɦɨɠɟɬ ɛɵɬɶ ɧɟɞɟɣɫɬɜɢɬɟɥɶɧɵɦ.

-330 Self-test failed (ɋɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɧɟ ɩɪɨɣɞɟɧɨ)

ɉɨɥɧɨɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ, ɡɚɩɭɳɟɧɧɨɟ 
ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ (ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *TST?), ɡɚɜɟɪ-
ɲɢɥɨɫɶ ɧɟɭɫɩɟɲɧɨ. Ʉɪɨɦɟ ɷɬɨɣ ɨɲɢɛɤɢ, ɜɵɞɚɸɬɫɹ ɬɚɤɠɟ ɛɨɥɟɟ 
ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɟ ɫɨɨɛɳɟɧɢɹ ɨ ɤɨɧɤɪɟɬɧɵɯ ɨɲɢɛɤɚɯ ɩɪɢ ɫɚɦɨɬɟ-
ɫɬɢɪɨɜɚɧɢɢ. .  «   » 

  232.

-350 Queue overflow (ɉɟɪɟɩɨɥɧɟɧɢɟ ɨɱɟɪɟɞɢ)

Ɉɱɟɪɟɞɶ ɨɲɢɛɨɤ ɡɚɩɨɥɧɟɧɚ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɢɡɨɲɥɨ ɛɨɥɶɲɟ
20 ɨɲɢɛɨɤ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɲɢɛɤɢ ɫɨɯɪɚɧɹɬɶɫɹ ɧɟ ɛɭɞɭɬ, ɩɨɤɚ 
ɜɵ ɧɟ ɢɡɜɥɟɱɟɬɟ ɨɲɢɛɤɢ ɢɡ ɨɱɟɪɟɞɢ. Ɉɱɟɪɟɞɶ ɨɲɢɛɨɤ ɨɱɢɳɚɟɬɫɹ 
ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ, ɚ ɬɚɤɠɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɤɨɦɚɧɞɵ *CLS (ɨɱɢɫɬɤɢ ɫɨɫɬɨɹɧɢɹ).
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-410 Query INTERRUPTED (Ɂɚɩɪɨɫ ɉɊȿɊȼȺɇ)

ɉɨɥɭɱɟɧɚ ɤɨɦɚɧɞɚ, ɤɨɬɨɪɚɹ ɨɬɩɪɚɜɥɹɟɬ ɞɚɧɧɵɟ ɜ ɜɵɯɨɞɧɨɣ 
ɛɭɮɟɪ, ɧɨ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ ɭɠɟ ɫɨɞɟɪɠɢɬ ɞɚɧɧɵɟ ɢɡ ɩɪɟɞɵɞɭɳɟɣ 
ɤɨɦɚɧɞɵ (ɬɚɤɢɟ ɩɪɟɞɵɞɭɳɢɟ ɞɚɧɧɵɟ ɧɟ ɩɟɪɟɡɚɩɢɫɵɜɚɸɬɫɹ). 
ȼɵɯɨɞɧɨɣ ɛɭɮɟɪ ɨɱɢɳɚɟɬɫɹ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ, 
ɚ ɬɚɤɠɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *RST (ɫɛɪɨɫɚ).

-420 Query UNTERMINATED (Ɂɚɩɪɨɫ ɇȿ ɁȺȼȿɊɒȿɇ)

Ʉ ɩɪɢɛɨɪɭ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɨɛɪɚɳɟɧɢɟ, ɡɚɩɪɚɲɢɜɚɸɳɟɟ ɩɟɪɟ-
ɞɚɱɭ ɞɚɧɧɵɯ (ɧɚɩɪɢɦɟɪ, ɨɬɩɪɚɜɤɭ ɞɚɧɧɵɯ ɩɨ ɢɧɬɟɪɮɟɣɫɭ), 
ɧɨ ɤɨɦɚɧɞɚ, ɤɨɬɨɪɚɹ ɨɬɩɪɚɜɥɹɟɬ ɞɚɧɧɵɟ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ, ɬɚɤ 
ɢ ɧɟ ɛɵɥɚ ɩɨɥɭɱɟɧɚ. ɇɚɩɪɢɦɟɪ, ɦɨɝɥɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɤɨɦɚɧɞɚ 
CONFigure (ɇȺɋɌɊɈɂɌɖ), ɤɨɬɨɪɚɹ ɧɟ ɩɨɪɨɠɞɚɟɬ ɞɚɧɧɵɯ, ɚ ɡɚɬɟɦ 
ɩɨɞɚɧɚ ɢɧɫɬɪɭɤɰɢɹ ENTER (ȼȼȿɋɌɂ) ɞɥɹ ɫɱɢɬɵɜɚɧɢɹ ɞɚɧɧɵɯ 
ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.

-430 Query DEADLOCKED (ȼɁȺɂɆɈȻɅɈɄɂɊɈȼɄȺ ɡɚɩɪɨɫɚ)

Ȼɵɥɚ ɩɨɥɭɱɟɧɚ ɤɨɦɚɧɞɚ, ɤɨɬɨɪɚɹ ɫɨɡɞɚɟɬ ɫɥɢɲɤɨɦ ɦɧɨɝɨ ɞɚɧɧɵɯ, 
ɱɬɨɛɵ ɨɧɢ ɩɨɦɟɫɬɢɥɢɫɶ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ, ɧɨ ɜɯɨɞɧɨɣ ɛɭɮɟɪ 
ɬɚɤɠɟ ɡɚɩɨɥɧɟɧ. ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɩɪɨɞɨɥɠɚɟɬɫɹ, ɧɨ ɜɫɟ ɞɚɧ-
ɧɵɟ ɭɬɟɪɹɧɵ.

-440 Query UNTERMINATED after indefinite response (Ɂɚɩɪɨɫ 
ɇȿ ɁȺȼȿɊɒȿɇ ɩɨɫɥɟ ɧɟɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɬɤɥɢɤɚ)

Ʉɨɦɚɧɞɚ *IDN? ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɫɥɟɞɧɟɣ ɤɨɦɚɧɞɨɣ ɡɚɩɪɨɫɚ 
ɜ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ. ɉɪɢɦɟɪ: *IDN?;:SYST:VERS?

501 Isolator UART framing error (Ɉɲɢɛɤɚ ɤɚɞɪɚ ɍȺɉɉ)

502 Isolator UART overrun error (Ɉɲɢɛɤɚ ɩɟɪɟɩɨɥɧɟɧɢɹ
ɛɭɮɟɪɚ ɍȺɉɉ)
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511 RS-232 framing error (Ɉɲɢɛɤɚ ɤɚɞɪɚ RS-232)

512 RS-232 overrun error (Ɉɲɢɛɤɚ ɩɟɪɟɩɨɥɧɟɧɢɹ ɛɭɮɟɪɚ RS-232)

513 RS-232 parity error (Ɉɲɢɛɤɚ ɱɟɬɧɨɫɬɢ RS-232)

514 Command allowed only with RS-232 (Ʉɨɦɚɧɞɚ ɞɨɩɭɫɬɢɦɚ 
ɬɨɥɶɤɨ ɩɪɢ ɪɚɛɨɬɟ ɩɨ RS-232)

Ɍɪɢ ɤɨɦɚɧɞɵ ɪɚɡɪɟɲɟɧɵ ɬɨɥɶɤɨ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɢɧɬɟɪɮɟɣɫɭ 
RS-232; ɷɬɨ: SYSTem:LOCal, SYSTem:REMote ɢ SYSTem:RWLock.

521 Input buffer overflow (ɉɟɪɟɩɨɥɧɟɧɢɟ ɜɯɨɞɧɨɝɨ ɛɭɮɟɪɚ)

522 Output buffer overflow (ɉɟɪɟɩɨɥɧɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɛɭɮɟɪɚ)

531 Insufficient memory (ɇɟɞɨɫɬɚɬɨɱɧɨ ɩɚɦɹɬɢ)

ɇɟɞɨɫɬɚɬɨɱɧɨ ɩɚɦɹɬɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɡɚɩɪɨɲɟɧɧɨɝɨ ɱɢɫɥɚ ɩɨɤɚ-
ɡɚɧɢɣ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɚɧɞɵ INITiate 
(ɂɇɂɐɂɂɊɈȼȺɌɖ). ɉɪɨɢɡɜɟɞɟɧɢɟ ɱɢɫɥɚ ɜɵɛɨɪɨɤ 
(SAMPle:COUNt) ɢ ɱɢɫɥɚ ɡɚɩɭɫɤɨɜ (TRIGger:COUNt) ɧɟ ɞɨɥɠɧɨ 
ɩɪɟɜɵɲɚɬɶ 1024 ɩɨɤɚɡɚɧɢɹ.

532 Cannot achieve requested resolution (ɇɟɜɨɡɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ 
ɜɵɛɪɚɧɧɭɸ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ)

ɉɪɢɛɨɪ ɧɟ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɡɚɩɪɨɲɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɩɪɢ ɢɡɦɟ-
ɪɟɧɢɢ. ȼɨɡɦɨɠɧɨ, ɜɵ ɭɤɚɡɚɥɢ ɧɟɩɪɚɜɢɥɶɧɭɸ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨ-
ɫɨɛɧɨɫɬɶ ɜ ɤɨɦɚɧɞɟ CONFigure (ɇȺɋɌɊɈɂɌɖ) ɢɥɢ MEASure 
(ɂɁɆȿɊɂɌɖ).

540 Cannot use overload as math reference (ɉɟɪɟɝɪɭɡɤɭ ɧɟɜɨɡ-
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɫɫɵɥɤɭ ɞɥɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ
ɮɭɧɤɰɢɢ)

ɉɪɢɛɨɪ ɧɟ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɤɚɡɚɧɢɟ, ɨɛɨɡɧɚɱɚɸɳɟɟ ɩɟɪɟ-
ɝɪɭɡɤɭ (9.90000000E+37), ɜ ɤɚɱɟɫɬɜɟ ɫɫɵɥɤɢ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ 
ɮɭɧɤɰɢɸ ɞɥɹ ɧɭɥɟɜɵɯ ɢɡɦɟɪɟɧɢɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɪɚɫɱɟɬ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɨɬɤɥɸɱɟɧ.

550 Command not allowed in local (Ʉɨɦɚɧɞɚ ɧɟɞɨɩɭɫɬɢɦɚ 
ɜ ɥɨɤɚɥɶɧɨɦ ɪɟɠɢɦɟ)

ɉɪɢɛɨɪ ɩɨɥɭɱɢɥ ɤɨɦɚɧɞɭ READ? (ɉɊɈɑȿɋɌɖ), ɯɨɬɹ ɨɧ ɧɚɯɨɞɢɬɫɹ 
ɜ ɥɨɤɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-232. ȼ ɬɚɤɨɦ 
ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɜɫɟɝɞɚ ɜɵɩɨɥɧɹɬɶ ɤɨɦɚɧɞɭ SYSTem:REMote 
ɩɟɪɟɞ ɬɟɦ, ɤɚɤ ɩɨɞɚɜɚɬɶ ɩɨ ɷɬɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɞɪɭɝɢɟ ɤɨɦɚɧɞɵ.

552 Command not allowed in current function (Ʉɨɦɚɧɞɚ ɧɟɞɨɩɭ-
ɫɬɢɦɚ ɜ ɬɟɤɭɳɟɣ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɹ)
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750 Invalid channel name (ɇɟɩɪɚɜɢɥɶɧɨɟ ɢɦɹ ɤɚɧɚɥɚ)

ɉɪɢɛɨɪ ɩɨɥɭɱɢɥ ɤɨɦɚɧɞɭ MEAS (ɂɁɆȿɊɂɌɖ) ɢɥɢ CONF 
(ɇȺɋɌɊɈɂɌɖ) ɫ ɧɟɩɪɚɜɢɥɶɧɵɦ ɨɛɨɡɧɚɱɟɧɢɟɦ ɤɚɧɚɥɚ.

810 Invalid or unsupported transducer type (ɇɟɞɨɩɭɫɬɢɦɵɣ ɢɥɢ 
ɧɟɩɨɞɞɟɪɠɢɜɚɟɦɵɣ ɬɢɩ ɞɚɬɱɢɤɚ)

ȼ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɚ ɭɤɚɡɚɧ ɧɟɞɨɩɭɫɬɢɦɵɣ ɬɢɩ ɞɚɬɱɢɤɚ.

820 Temperature out of range for specified transducer (Ɍɟɦɩɟɪɚɬɭɪɚ 
ɜɧɟ ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɭɤɚɡɚɧɧɨɝɨ ɞɚɬɱɢɤɚ)

1000 Settings conflict; voltage limit mode has been disabled (Ʉɨɧ-
ɮɥɢɤɬ ɧɚɫɬɪɨɟɤ; ɪɟɠɢɦ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜɵɤɥɸɱɟɧ)

ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫ ɨɝɪɚɧɢɱɟɧ-
ɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɩɪɢɛɨɪ ɩɨɥɭɱɢɥ ɤɨɦɚɧɞɭ, ɤɨɬɨɪɚɹ ɦɟɧɹɟɬ 
ɧɚɫɬɪɨɣɤɢ ɧɚ ɧɟɞɨɩɭɫɬɢɦɵɣ ɪɟɠɢɦ ɢɥɢ ɞɢɚɩɚɡɨɧ.

1001 Settings conflict; power limit mode has been disabled (Ʉɨɧɮɥɢɤɬ 
ɧɚɫɬɪɨɟɤ; ɪɟɠɢɦ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɜɵɤɥɸɱɟɧ)

ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɦɚɥɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɢɛɨɪ ɩɨɥɭɱɢɥ ɤɨɦɚɧɞɭ, ɤɨɬɨɪɚɹ ɦɟɧɹɟɬ ɧɚɫɬɪɨɣɤɢ 
ɧɚ ɧɟɞɨɩɭɫɬɢɦɵɣ ɪɟɠɢɦ ɢɥɢ ɞɢɚɩɚɡɨɧ. ɇɚɩɪɢɦɟɪ, ɩɨɫɥɟ ɜɤɥɸɱɟ-
ɧɢɹ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɛɵɥɚ 
ɩɨɥɭɱɟɧɚ ɤɨɦɚɧɞɚ MEAS:RES (2-ɩɪɨɜɨɞɧɵɟ ɢɡɦɟɪɟɧɢɹ
ɫɨɩɪɨɬɢɜɥɟɧɢɹ).



5 ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ

232 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

Ɉɲɢɛɤɢ ɩɪɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɢ
ɋɥɟɞɭɸɳɢɟ ɨɲɢɛɤɢ ɫɨɨɛɳɚɸɬ ɨ ɫɛɨɹɯ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɨɛɧɚɪɭɠɟɧɵ ɜ ɯɨɞɟ 
ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɵɟ ɫɜɟɞɟɧɢɹ ɫɦ. ɜ  .

601 Front panel does not respond (ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ ɧɟ ɪɟɚɝɢɪɭɟɬ)

602 RAM read/write failed (Ɉɲɢɛɤɚ ɱɬɟɧɢɹ/ɡɚɩɢɫɢ ɈɁɍ)

603 A/D sync stuck (ɋɢɧɯɪɨɧɢɡɚɰɢɹ Ⱥɐɉ «ɡɚɥɢɩɥɚ»)

604 A/D slope convergence failed (ɋɛɨɣ ɫɯɨɠɞɟɧɢɹ ɤɪɢɜɨɣ Ⱥɐɉ)

605 Cannot calibrate rundown gain (ɇɟ ɭɞɚɟɬɫɹ ɤɚɥɢɛɪɨɜɚɬɶ ɭɫɢɥɟ-
ɧɢɟ ɩɪɢ ɪɚɡɪɹɞɟ)

606 Rundown gain out of range (ɍɫɢɥɟɧɢɟ ɩɪɢ ɪɚɡɪɹɞɟ ɜɧɟ
ɞɢɚɩɚɡɨɧɚ)

607 Rundown too noisy (Ɋɚɡɪɹɞ ɢɞɟɬ ɫɨ ɫɥɢɲɤɨɦ ɛɨɥɶɲɢɦɢ 
ɲɭɦɚɦɢ)

608 Serial configuration readback failed (ɋɛɨɣ ɨɛɪɚɬɧɨɝɨ ɫɱɢɬɵɜɚ-
ɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ)

609 DC gain x1 failed (ɋɛɨɣ ɭɫɢɥɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ x1)

610 DC gain x10 failed (ɋɛɨɣ ɭɫɢɥɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ x10)

611 DC gain x100 failed (ɋɛɨɣ ɭɫɢɥɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ x100)
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613 Ohms 5 uA source failed (ɋɛɨɣ ɢɫɬɨɱɧɢɤɚ 5 ɦɤA ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ)

614 Ohms 10 uA source failed (ɋɛɨɣ ɢɫɬɨɱɧɢɤɚ 10 ɦɤȺ ɞɥɹ ɢɡɦɟɪɟ-
ɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ)

615 Ohms 100 uA source failed (ɋɛɨɣ ɢɫɬɨɱɧɢɤɚ 100 ɦɤȺ ɞɥɹ ɢɡɦɟ-
ɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ)

616 Ohms 1 mA source failed (ɋɛɨɣ ɢɫɬɨɱɧɢɤɚ 1 ɦȺ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ)

617 Ohms 10 mA source failed (ɋɛɨɣ ɢɫɬɨɱɧɢɤɚ 10 ɦȺ ɞɥɹ ɢɡɦɟɪɟ-
ɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ)

618 Ohms 20 mV voltage clamp failed (ɋɛɨɣ ɮɢɤɫɚɰɢɢ ɧɚɩɪɹɠɟɧɢɹ 
20 ɦȼ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ)

619 Ohms 100 mV voltage clamp failed (ɋɛɨɣ ɮɢɤɫɚɰɢɢ ɧɚɩɪɹɠɟɧɢɹ 
100 ɦȼ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ)

620 Ohms 500 mV voltage clamp failed (ɋɛɨɣ ɮɢɤɫɚɰɢɢ ɧɚɩɪɹɠɟɧɢɹ 
500 ɦȼ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ)

621 Low Impedance DC gain X100 failed (ɋɛɨɣ ɭɫɢɥɟɧɢɹ ɩɨɫɬɨɹɧ-
ɧɨɝɨ ɬɨɤɚ X100 ɩɪɢ ɧɢɡɤɨɦ ɢɦɩɟɞɚɧɫɟ)

622 High Impedance DC gain X100 failed (ɋɛɨɣ ɭɫɢɥɟɧɢɹ ɩɨɫɬɨɹɧ-
ɧɨɝɨ ɬɨɤɚ X100 ɩɪɢ ɜɵɫɨɤɨɦ ɢɦɩɟɞɚɧɫɟ)

623 Cannot calibrate precharge (ɇɟ ɭɞɚɥɨɫɶ ɨɬɤɚɥɢɛɪɨɜɚɬɶ ɩɪɟɞ-
ɜɚɪɢɬɟɥɶɧɭɸ ɡɚɪɹɞɤɭ)

624 Unable to sense line frequency (ɇɟ ɭɞɚɥɨɫɶ ɨɩɪɟɞɟɥɢɬɶ 
ɱɚɫɬɨɬɭ ɫɟɬɢ ɩɢɬɚɧɢɹ)

625 I/O processor does not respond (ɉɪɨɰɟɫɫɨɪ ɜɜɨɞɚ-ɜɵɜɨɞɚ 
ɧɟ ɨɬɜɟɱɚɟɬ)

626 I/O processor failed self-test (ɋɛɨɣ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫ-
ɫɨɪɚ ɜɜɨɞɚ-ɜɵɜɨɞɚ)

627 Hardware overload comparator failed (ɋɛɨɣ ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɚ-
ɪɚɬɨɪɚ ɩɟɪɟɝɪɭɡɤɢ)

630 Bias current DAC test failed (ɋɛɨɣ ɩɪɨɜɟɪɤɢ ɐȺɉ ɬɨɤɚ
ɫɦɟɳɟɧɢɹ)
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Ɉɲɢɛɤɢ ɤɚɥɢɛɪɨɜɤɢ
ɋɥɟɞɭɸɳɢɟ ɨɲɢɛɤɢ ɫɨɨɛɳɚɸɬ ɨ ɫɛɨɹɯ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɨɛɧɚɪɭɠɟɧɵ ɜ ɯɨɞɟ 
ɤɚɥɢɛɪɨɜɤɢ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɵɟ ɫɜɟɞɟɧɢɹ ɫɦ. ɜ   .

701 Cal security disabled by jumper (Ɂɚɳɢɬɚ ɤɚɥɢɛɪɨɜɤɢ ɨɬɤɥɸ-
ɱɟɧɚ ɩɟɪɟɦɵɱɤɨɣ)

Ɏɭɧɤɰɢɹ ɡɚɳɢɬɵ ɨɬ ɤɚɥɢɛɪɨɜɤɢ ɨɬɤɥɸɱɟɧɚ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟ-
ɦɵɱɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɢɬɭɚ-
ɰɢɹɯ ɷɬɚ ɨɲɢɛɤɚ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, 
ɩɪɟɞɭɩɪɟɠɞɚɹ ɜɚɫ, ɱɬɨ ɩɪɢɛɨɪ ɧɟ ɡɚɳɢɳɟɧ ɨɬ ɤɚɥɢɛɪɨɜɤɢ.

702 Cal secured (Ɂɚɳɢɳɟɧ ɨɬ ɤɚɥɢɛɪɨɜɤɢ)

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɡɚɳɢɳɟɧ ɨɬ ɤɚɥɢɛɪɨɜɤɢ.

703 Invalid secure code (ɇɟɩɪɚɜɢɥɶɧɵɣ ɤɨɞ ɛɟɡɨɩɚɫɧɨɫɬɢ)

ɉɪɢ ɩɨɩɵɬɤɟ ɫɧɹɬɶ ɢɥɢ ɭɫɬɚɧɨɜɢɬɶ ɡɚɳɢɬɭ ɩɪɢɛɨɪɚ ɨɬ ɤɚɥɢɛɪɨɜɤɢ 
ɛɵɥ ɩɨɥɭɱɟɧ ɧɟɩɪɚɜɢɥɶɧɨɣ ɤɨɞ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ⱦɥɹ ɫɧɹɬɢɹ ɡɚɳɢɬɵ 
ɩɪɢɛɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɬ ɠɟ ɤɨɞ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɱɬɨ 
ɩɪɢɦɟɧɹɥɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɳɢɬɵ, ɢ ɧɚɨɛɨɪɨɬ. Ʉɨɞ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɞɨ 11 ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɵɯ ɫɢɦɜɨɥɨɜ ɜɤɥɸɱɢ-
ɬɟɥɶɧɨ. ɉɟɪɜɵɣ ɫɢɦɜɨɥ  ɛɵɬɶ ɛɭɤɜɨɣ.

704 Secure code too long (Ʉɨɞ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɥɢɲɤɨɦ ɞɥɢɧɧɵɣ)

ɉɨɥɭɱɟɧ ɡɚɝɨɥɨɜɨɤ ɤɨɦɚɧɞɵ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɛɨɥɶɲɟ 11 ɫɢɦɜɨɥɨɜ.

705 Cal aborted (Ʉɚɥɢɛɪɨɜɤɚ ɩɪɟɪɜɚɧɚ)

ȼɵɩɨɥɧɹɟɦɚɹ ɤɚɥɢɛɪɨɜɤɚ ɩɪɟɪɵɜɚɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɥɸɛɨɣ 
ɤɧɨɩɤɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɨɬɩɪɚɜɤɟ ɫɢɝɧɚɥɚ ɫɛɪɨɫɚ ɭɫɬɪɨɣɫɬɜɚ 
(device clear) ɢɥɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɥɨɤɚɥɶɧɨɝɨ/ɭɞɚɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ.

706 Cal value out of range (Ɂɧɚɱɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ ɜɧɟ ɞɢɚɩɚɡɨɧɚ)

ɍɤɚɡɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ (CAL:VALue) ɧɟɞɨɩɭɫɬɢɦɨ ɞɥɹ 
ɬɟɤɭɳɢɯ ɮɭɧɤɰɢɢ ɢ ɞɢɚɩɚɡɨɧɚ.

707 Cal signal measurement out of range (ɂɡɦɟɪɟɧɧɵɣ ɫɢɝɧɚɥ ɤɚɥɢ-
ɛɪɨɜɤɢ ɜɧɟ ɞɢɚɩɚɡɨɧɚ)

ɍɤɚɡɚɧɧɨɟ (ɫ ɩɨɦɨɳɶɸ CAL:VALue) ɡɧɚɱɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ ɧɟ ɫɨɨɬ-
ɜɟɬɫɬɜɭɟɬ ɩɨɞɚɧɧɨɦɭ ɧɚ ɩɪɢɛɨɪ ɫɢɝɧɚɥɭ.

709 No cal for this function or range (Ⱦɥɹ ɷɬɨɣ ɮɭɧɤɰɢɢ ɢɥɢ ɞɢɚɩɚ-
ɡɨɧɚ ɤɚɥɢɛɪɨɜɤɚ ɧɟɜɨɡɦɨɠɧɚ)

ɉɨɩɵɬɤɚ ɤɚɥɢɛɪɨɜɚɬɶ ɭɫɢɥɟɧɢɟ ɜ ɞɢɚɩɚɡɨɧɟ 1 ɦȼ.
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710 Full scale correction out of range (Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɩɨ ɜɫɟɣ 
ɲɤɚɥɟ ɜɧɟ ɞɢɚɩɚɡɨɧɚ)

720 Cal DCV offset out of range (ɋɦɟɳɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ ɧɚɩɪɹɠɟ-
ɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜɧɟ ɞɢɚɩɚɡɨɧɚ)

722 Cal RES offset out of range (ɋɦɟɳɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ 2-ɩɪɨɜɨ-
ɞɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɧɟ ɞɢɚɩɚɡɨɧɚ)

723 Cal FRES offset out of range (ɋɦɟɳɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ 4-ɩɪɨɜɨ-
ɞɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɧɟ ɞɢɚɩɚɡɨɧɚ)

730 Precharge DAC convergence failed (ɋɛɨɣ ɫɯɨɠɞɟɧɢɹ ɐȺɉ ɩɪɟɞ-
ɜɚɪɢɬɟɥɶɧɨɣ ɡɚɪɹɞɤɢ)

731 A/D turnover correction out of range (Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɩɟɪɟɛɪɨɫɚ 
Ⱥɐɉ ɜɧɟ ɞɢɚɩɚɡɨɧɚ)

737 Bias current selfcal failed (ɋɛɨɣ ɫɚɦɨɤɚɥɢɛɪɨɜɤɢ ɬɨɤɚ
ɫɦɟɳɟɧɢɹ)

738 Charge compensation selfcal failed (ɋɛɨɣ ɫɚɦɨɤɚɥɢɛɪɨɜɤɢ ɤɨɦ-
ɩɟɧɫɢɪɭɸɳɟɝɨ ɡɚɪɹɞɚ)

739 Injected current selfcal failed (ɋɛɨɣ ɫɚɦɨɤɚɥɢɛɪɨɜɤɢ ɢɧɠɟɤɬɢ-
ɪɭɟɦɨɝɨ ɬɨɤɚ)

740 Cal checksum failed, secure state (ɋɛɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ 
ɤɚɥɢɛɪɨɜɤɢ, ɡɚɳɢɳɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ)

741 Cal checksum failed, string data (ɋɛɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ 
ɤɚɥɢɛɪɨɜɤɢ, ɫɬɪɨɱɧɵɟ ɞɚɧɧɵɟ)

742 Cal checksum failed, DCV corrections (ɋɛɨɣ ɤɨɧɬɪɨɥɶɧɨɣ 
ɫɭɦɦɵ ɤɚɥɢɛɪɨɜɤɢ, ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ)

743 Cal checksum failed, Low Power FRES corrections (ɋɛɨɣ ɤɨɧ-
ɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤɚɥɢɛɪɨɜɤɢ, ɤɨɪɪɟɤɬɢɪɨɜɤɢ 4-ɩɪɨɜɨɞɧɵɯ 
ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɧɢɡɤɨɣ ɦɨɳɧɨɫɬɢ)

744 Cal checksum failed, RES corrections (ɋɛɨɣ ɤɨɧɬɪɨɥɶɧɨɣ 
ɫɭɦɦɵ ɤɚɥɢɛɪɨɜɤɢ, ɤɨɪɪɟɤɬɢɪɨɜɤɢ 2-ɩɪɨɜɨɞɧɵɯ ɢɡɦɟɪɟɧɢɣ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ)

745 Cal checksum failed, FRES corrections (ɋɛɨɣ ɤɨɧɬɪɨɥɶɧɨɣ 
ɫɭɦɦɵ ɤɚɥɢɛɪɨɜɤɢ, ɤɨɪɪɟɤɬɢɪɨɜɤɢ 4-ɩɪɨɜɨɞɧɵɯ ɢɡɦɟɪɟɧɢɹ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ)
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746 Cal checksum failed, Low Voltage FRES corrections (ɋɛɨɣ ɤɨɧ-
ɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤɚɥɢɛɪɨɜɤɢ, ɤɨɪɪɟɤɬɢɪɨɜɤɢ 4-ɩɪɨɜɨɞɧɵɯ 
ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɧɢɡɤɨɦ ɧɚɩɪɹɠɟɧɢɢ
ɦɨɳɧɨɫɬɢ)

747 Cal checksum failed, GPIB address (ɋɛɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ 
ɤɚɥɢɛɪɨɜɤɢ, ɚɞɪɟɫ GPIB)

748 Cal checksum failed, internal data (ɋɛɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ 
ɤɚɥɢɛɪɨɜɤɢ, ɜɧɭɬɪɟɧɧɢɟ ɞɚɧɧɵɟ)
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ɉɪɢɤɥɚɞɧɵɟ ɩɪɨɝɪɚɦɦɵ     238
ɉɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ HP BASIC     239
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ɉɪɢɤɥɚɞɧɵɟ ɩɪɨɝɪɚɦɦɵ
ɗɬɚ ɝɥɚɜɚ ɫɨɞɟɪɠɢɬ ɧɟɫɤɨɥɶɤɨ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ ɞɥɹ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 
Ɉɧɚ ɩɨɦɨɠɟɬ ɜɚɦ ɪɚɡɪɚɛɨɬɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɜɚɲɢɯ ɡɚɞɚɱ ɩɨ ɢɡɦɟ-
ɪɟɧɢɹɦ. Ɋɚɡɞɟɥ 4, «ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ» ɧɚ ɫɬɪɚɧɢɰɟ 131 
ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɫɢɧɬɚɤɫɢɫɚ ɤɨɦɚɧɞ SCPI (Standard Commands for Programmable 
Instruments), ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ.

ɗɬɚ ɝɥɚɜɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɨɜ:

– «ɉɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ HP BASIC» ɧɚ ɫɬɪɚɧɢɰɟ 239

– «Ɋɚɛɨɬɚ ɫ RS-232 ɢɡ QuickBASIC» ɧɚ ɫɬɪɚɧɢɰɟ 247

– «ɉɪɨɝɪɚɦɦɚ ɧɚ ɹɡɵɤɟ Microsoft Visual Basic» ɧɚ ɫɬɪɚɧɢɰɟ 249

– «ɉɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ C» ɧɚ ɫɬɪɚɧɢɰɟ 256

– «ɉɪɢɦɟɪ ɦɚɤɪɨɫɚ Microsoft Excel» ɧɚ ɫɬɪɚɧɢɰɟ 268
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ɉɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ HP BASIC

ȼɫɟ ɩɪɢɦɟɪɵ ɩɪɨɝɪɚɦɦ ɧɚ ɹɡɵɤɟ HP BASIC ɢɡ ɷɬɨɣ ɝɥɚɜɵ ɪɚɡɪɚɛɚɬɵɜɚɥɢɫɶ ɢ ɬɟɫɬɢ-
ɪɨɜɚɥɢɫɶ ɧɚ ɤɨɧɬɪɨɥɥɟɪɟ HP 9000 ɫɟɪɢɢ 300. ɍ ɤɚɠɞɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɢɧɬɟɪɮɟɣɫɟ 
GPIB (IEEE-488) ɞɨɥɠɟɧ ɛɵɬɶ ɫɨɛɫɬɜɟɧɧɵɣ ɭɧɢɤɚɥɶɧɵɣ ɚɞɪɟɫ. Ⱦɥɹ ɩɪɢɛɨɪɚ ɦɨɠɧɨ 
ɭɫɬɚɧɨɜɢɬɶ ɥɸɛɨɟ ɡɧɚɱɟɧɢɟ ɚɞɪɟɫɚ ɨɬ 0 ɞɨ 30. ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɬɟɤɭ-
ɳɢɣ ɚɞɪɟɫ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

ɉɪɢ ɨɬɝɪɭɡɤɟ ɩɪɢɛɨɪɚ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧ ɚɞɪɟɫ GPIB (IEEE-488) 
«22». ȼ ɩɪɢɦɟɪɚɯ ɢɡ ɷɬɨɣ ɝɥɚɜɵ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɭɫɬɚɧɨɜɥɟɧ ɚɞɪɟɫ GPIB «22». 
ɉɪɢ ɨɬɩɪɚɜɤɟ ɤɨɦɚɧɞɵ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɷɬɨɬ ɚɞɪɟɫ ɞɨɛɚɜɥɹɟɬɫɹ ɤ ɤɨɞɭ 
ɜɵɛɨɪɚ ɢɧɬɟɪɮɟɣɫɚ GPIB (ɨɛɵɱɧɨ ɪɚɜɧɨɦɭ 7). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɚɞɪɟɫɚ 22 ɢ ɤɨɞɚ
ɜɵɛɨɪɚ 7 ɢɯ ɫɨɱɟɬɚɧɢɟ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ «722».

ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ № 1 ɧɚ HP BASIC ɞɥɹ GPIB

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɨɤɚɡɚɧɚ ɨɛɳɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞɵ MEASure? (ɂɁɆȿɊɂɌɖ) ɞɥɹ ɧɚɫɬɪɨɣɤɢ 4-ɩɪɨɜɨɞɧɨɝɨ ɢɡɦɟ-
ɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɩɨɥɭɱɟɧɢɹ ɟɝɨ ɩɨɤɚɡɚɧɢɣ.

10 !

20 ! ɗɬɚ ɩɪɨɝɪɚɦɦɚ ɧɚɫɬɪɚɢɜɚɟɬ ɩɪɢɛɨɪ ɞɥɹ 4-ɩɪɨɜɨɞɧɨɝɨ ɢɡɦɟɪɟɧɢɹ
30 ! ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɤɚɧɚɥɭ 1 ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ MEAS.

40 !

50 REAL Value,Rdg ! ȼɵɞɟɥɟɧɢɟ ɩɟɪɟɦɟɧɧɵɯ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɬɢɩɚ
60 CLEAR 7 ! Ɉɱɢɫɬɤɚ ɢɧɬɟɪɮɟɣɫɚ — ɨɬɩɪɚɜɤɚ "device clear"

70 ASSIGN @Meter TO 722 ! ɇɚɡɧɚɱɟɧɢɟ ɩɭɬɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɚɞɪɟɫɭ 722

80 !

90 OUTPUT @Meter;"*RST" ! ɋɛɪɨɫ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ
100 OUTPUT @Meter;"*OPC?" ! Ɉɬɩɪɚɜɤɚ "1" ɜ ɜɵɯ. ɛɭɮɟɪ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɛɪɨɫɚ
110 ENTER @Meter;Value ! ȼɜɨɞ ɡɧɚɱɟɧɢɹ
120 !

130 ! ȼɵɛɨɪ 4-ɩɪɨɜɨɞɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ 10 Ɉɦ ɫ ɦɟɧɶɲɟɣ ɪɚɡɪɟɲɚɸɳɟɣ
  ɫɩɨɫɨɛɧɨɫɬɶɸ;

140 !

150 OUTPUT @Meter;"MEAS:FRES? 10,MAX"

160 ENTER @Meter;Rdg ! ȼɜɨɞ ɩɨɤɚɡɚɧɢɹ
170 PRINT Rdg ! ɉɟɱɚɬɶ ɩɨɤɚɡɚɧɢɹ
180 END
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240 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ № 2 ɧɚ HP BASIC ɞɥɹ GPIB

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɪɨɝɪɚɦɦɵ ɩɨɤɚɡɚɧɵ ɧɟɡɚɜɢɫɢɦɚɹ ɧɚɫɬɪɨɣɤɚ ɢ ɧɟɡɚɜɢɫɢɦɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɜɭɯ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ.

10 !

20 ! ɗɬɚ ɩɪɨɝɪɚɦɦɚ ɧɚɫɬɪɚɢɜɚɟɬ ɩɪɢɛɨɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɞɜɭɦ 30 ɜɯɨɞɧɵɦ ɤɚɧɚɥɚɦ. Ʉɚɧɚɥɵ
30 ! ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɧɚ ɪɚɡɧɵɟ ɞɢɚɩɚɡɨɧɵ ɢ ɪɚɡɪɟɲɚɸɳɢɟ ɫɩɨɫɨɛɧɨɫɬɢ, ɱɬɨɛɵ ɩɨɤɚɡɚɬɶ ɧɟɡɚɜɢɫɢɦɨɫɬɶ
40 ! ɧɚɫɬɪɨɟɤ ɤɚɠɞɨɝɨ ɢɡ ɤɚɧɚɥɨɜ.

50 !

60   REAL Rdg_ch1,Rdg_ch2,Null_ch1,Null_ch2 ! ȼɵɞɟɥɟɧɢɟ ɩɟɪɟɦɟɧɧɵɯ
70   CLEAR 7 ! Ɉɱɢɫɬɤɚ ɢɧɬɟɪɮɟɣɫɚ — ɨɬɩɪɚɜɤɚ "device clear"

80   ASSIGN @Meter TO 722 ! ɇɚɡɧɚɱɟɧɢɟ ɩɭɬɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɚɞɪɟɫɭ 722

90   OUTPUT @Meter;"*RST" ! ɋɛɪɨɫ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ
100   OUTPUT @Meter;"*OPC?" ! Ɉɬɩɪɚɜɤɚ "1" ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ
110 ENTER @Meter;Value ! ȼɜɨɞ ɡɧɚɱɟɧɢɹ
120 !

130 ! ɇɚɫɬɪɨɣɤɚ ɤɚɧɚɥɚ 1: ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬ. ɬɨɤɚ, ɞɢɚɩɚɡɨɧ 1 ȼ, ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 10 ɦȼ.

140 ! ɇɚɫɬɪɨɣɤɚ ɤɚɧɚɥɚ 2: ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬ. ɬɨɤɚ, ɞɢɚɩɚɡɨɧ 1 ɦȼ, ɧɚɢɦɟɧɶɲɚɹ ɪɚɡɪɟɲɚɸɳɚɹ
 ɫɩɨɫɨɛɧɨɫɬɶ

150   OUTPUT @Meter;"CONF:VOLT:DC 1,0.01,(@FRON1);:CONF:VOLT:DC   0.001,MAX,(@FRON2)"

160 !

170   OUTPUT @Meter;"ROUT:TERM FRON1" ! ȼɵɛɨɪ ɤɚɧɚɥɚ 1

180   OUTPUT @Meter;"READ?" ! ɂɡɦ. ɩɨɤɚɡɚɧɢɣ; ɢɯ ɨɬɩɪɚɜɤɚ ɜ ɜɵɯɨɞɧɨɣ !ɛɭɮɟɪ
190   ENTER @Meter;Rdg_ch1 ! ȼɜɨɞ ɩɨɤɚɡɚɧɢɹ
200 !

210   OUTPUT @Meter;"SENS1:VOLT:DC:NULL ON" ! ȼɤɥ. ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɤɚɧɚɥɚ 1

220   OUTPUT @Meter;"SENS1:VOLT:DC:NULL:VAL ";Rdg_ch1! ɋɨɯɪɚɧ. ɡɧɚɱɟɧɢɹ ɜ ɪɟɝɢɫɬɪɟ
230 !

240   OUTPUT @Meter;"READ?" ! ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ;
  ɨɬɩɪɚɜɤɚ ɩɨɤɚɡɚɧɢɣ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ
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ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 241

... 

250   ENTER @Meter;Null_ch1 ! ȼɜɨɞ ɩɨɤɚɡɚɧɢɹ ɫ ɭɱɟɬɨɦ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ
260   PRINT ;Null_ch1 ! ɉɟɱɚɬɶ ɩɨɤɚɡɚɧɢɹ ɫ ɭɱɟɬɨɦ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ
270 !

280   OUTPUT @Meter;"ROUT:TERM FRON2" ! ȼɵɛɨɪ ɤɚɧɚɥɚ 2

290   OUTPUT @Meter;"READ?" ! ɂɡɦɟɪɟɧɢɟ ɩɨɤɚɡɚɧɢɣ; ɢɯ ɨɬɩɪɚɜɤɚ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ
300   ENTER @Meter;Rdg_ch2 ! ȼɜɨɞ ɩɨɤɚɡɚɧɢɹ
310 !

320   OUTPUT @Meter;"SENS2:VOLT:DC:NULL ON"  !ȼɤɥɸɱɟɧɢɟ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɤɚɧɚɥɚ 2

330   OUTPUT @Meter;"SENS2:VOLT:DC:NULL:VAL ";Rdg_ch2 !ɋɨɯɪɚɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɜ ɪɟɝɢɫɬɪɟ
340 !

350   OUTPUT @Meter;"READ?" ! ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ; ɨɬɩɪɚɜɤɚ
  ɩɨɤɚɡɚɧɢɣ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ

360   ENTER @Meter;Null_ch2 ! ȼɜɨɞ ɩɨɤɚɡɚɧɢɹ ɫ ɭɱɟɬɨɦ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ
370   PRINT Null_ch2 ! ɉɟɱɚɬɶ ɩɨɤɚɡɚɧɢɹ ɫ ɭɱɟɬɨɦ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ
380 !

390   END



6 ɉɪɢɤɥɚɞɧɵɟ ɩɪɨɝɪɚɦɦɵ

242 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ № 3 ɧɚ HP BASIC ɞɥɹ GPIB

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɪɨɝɪɚɦɦɵ ɩɨɤɚɡɚɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɩɪɨɫɚ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ 
(SRQ), ɤɨɬɨɪɵɣ ɫɨɨɛɳɚɟɬ ɨ ɡɚɜɟɪɲɟɧɢɢ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɛɨɪ ɧɚɫɬɪɨɟɧ ɧɚ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɡɚɩɭɫɤɚ. Ɍɚɤɠɟ ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɪɚɡɜɟɪɬɤɢ.

10 !

20 ! ɗɬɚ ɩɪɨɝɪɚɦɦɚ ɧɚɫɬɪɚɢɜɚɟɬ ɩɪɢɛɨɪ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɦɧɨɝɢɯ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ
30 ! ɩɨ ɜɧɟɲɧɟɦɭ ɡɚɩɭɫɤɭ. Ȼɢɬ "Ɉɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ" ɪɟɝɢɫɬɪɚ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ, ɱɬɨɛɵ
40 ! ɨɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚɩɭɫɤɚ, ɨɧ ɫɨɡɞɚɟɬ ɡɚɩɪɨɫ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ (SRQ). ȼ ɩɪɨɝɪɚɦɦɟ ɬɚɤɠɟ
50 ! ɩɨɤɚɡɵɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɪɚɡɜɟɪɬɤɢ.

60 !

70   INTEGER Value,Task ! ȼɵɞɟɥɟɧɢɟ ɩɟɪɟɦɟɧɧɵɯ
80   CLEAR 7 ! Ɉɱɢɫɬɤɚ ɢɧɬɟɪɮɟɣɫɚ — ɨɬɩɪɚɜɤɚ "device clear"

90   ASSIGN @Meter TO 722 ! ɇɚɡɧɚɱɟɧɢɟ ɩɭɬɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɚɞɪɟɫɭ 722

100   COM @Meter ! ȼ ɩɨɞɩɪɨɝɪɚɦɦɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɬ ɠɟ ɚɞɪɟɫ
110   OUTPUT @Meter;"*RST" ! ɋɛɪɨɫ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ
120   OUTPUT @Meter;"*CLS" ! Ɉɱɢɫɬɤɚ ɪɟɝɢɫɬɪɨɜ ɫɨɫɬɨɹɧɢɹ
130   OUTPUT @Meter;"*OPC?" ! Ɉɬɩɪɚɜɤɚ "1" ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɛɪɨɫɚ
140   ENTER @Meter;Value ! ȼɜɨɞ ɡɧɚɱɟɧɢɹ
150 !

160 ! ɇɚɫɬɪɨɣɤɚ ɫɢɫɬɟɦɵ ɪɟɝɢɫɬɪɚ ɫɨɫɬɨɹɧɢɹ ɧɚ ɜɵɞɚɱɭ ɡɚɩɪɨɫɚ SRQ ɩɪɢ
170 ! ɭɫɬɚɧɨɜɤɟ ɛɢɬɚ "Ɉɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ" ɜ ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ
180 !

190  OUTPUT @Meter;"*SRE 32" ! ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɛɢɬ "ɋɬɚɧɞɚɪɬɧɨɟ ɫɨɛɵɬɢɟ" ɜ ɛɚɣɬɟ ɫɨɫɬɨɹɧɢɹ
200 ! — ɨɧ ɛɭɞɟɬ ɚɤɬɢɜɢɪɨɜɚɬɶ ɥɢɧɢɸ SRQ IEEE-488

210   OUTPUT @Meter;"*ESE 1" ! ɇɚɫɬɪɚɢɜɚɟɬ ɛɢɬ "Ɉɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ" ɧɚ ɭɫɬɚɧɨɜɤɭ ɛɢɬɚ
220 ! "ɋɬɚɧɞɚɪɬɧɨɟ ɫɨɛɵɬɢɟ" ɜ ɛɚɣɬɟ ɫɨɫɬɨɹɧɢɹ
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ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 243

... 

230 !

240 ! ɇɚɫɬɪɨɣɤɚ ɫɢɫɬɟɦɵ ɩɪɟɪɵɜɚɧɢɣ GPIB ɧɚ ɜɵɞɚɱɭ ɡɚɩɪɨɫɚ SRQ

250 !

260   Gpib=7 ! Ʉɨɞ ɜɵɛɨɪɚ GPIB ɪɚɜɟɧ "7"

270   ON INTR Gpib CALL Read_data ! ȼɵɡɨɜ ɩɨɞɩɪɨɝɪɚɦɦɵ ɩɪɢ ɡɚɜɟɪɲɟɧɢɢ ɨɩɟɪɚɰɢɢ
280   Mask=2 ! Ȼɢɬ 1 ɭɩɪɚɜɥɹɟɬ ɡɚɩɪɨɫɨɦ SRQ

290   ENABLE INTR Gpib;Mask ! ɉɨɡɜɨɥɹɟɬ ɡɚɩɪɨɫɭ SRQ ɩɪɟɪɵɜɚɬɶ ɩɪɨɝɪɚɦɦɭ
300 !

310 OUTPUT @Meter;"SENS:FUNC ’VOLT:DC’"  ! ȼɵɛɨɪ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬ. ɬɨɤɚ ɤɚɧɚɥɭ
   1 (ɩɨ ɭɦɨɥɱɚɧɢɸ)

320  OUTPUT @Meter;"SENS:VOLT:DC:RANG 10"! ȼɵɛɨɪ ɞɢɚɩɚɡɨɧɚ 10 ȼ
330  OUTPUT @Meter;"SENS:VOLT:DC:NPLC 10" ! ɍɫɬɚɧɨɜɤɚ ɜɪɟɦɟɧɢ ɭɫɪɟɞɧɟɧɢɹ — 10 ɩɟɪɢɨɞɨɜ ɫɟɬɢ ɩɢɬɚɧɢɹ
340  OUTPUT @Meter;"CALC:FUNC SCAL" ! ȼɵɛɨɪ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɪɚɡɜɟɪɬɤɢ
350  OUTPUT @Meter;"CALC:STAT ON" ! ȼɤɥɸɱɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɪɚɡɜɟɪɬɤɢ
360  OUTPUT @Meter;"CALC:SCAL:GAIN 0.001" ! ɍɫɬɚɧɨɜɤɚ ɡɧɚɱɟɧɢɹ ɭɫɢɥɟɧɢɹ (1 ɦȼ)

370  OUTPUT @Meter;"CALC:SCAL:OFFS 0.5" ! ɍɫɬɚɧɨɜɤɚ ɡɧɚɱɟɧɢɹ ɫɦɟɳɟɧɢɹ (50 ɦȼ)

380 !

390  OUTPUT @Meter;"SAMP:COUN 5" ! ɉɪɨɢɡɜɨɞɢɬɫɹ 5 ɢɡɦɟɪɟɧɢɣ ɩɨɤɚɡɚɧɢɹ
  ɧɚ ɤɚɠɞɵɣ ɡɚɩɭɫɤ

400  OUTPUT @Meter;"TRIG:SOUR EXT" ! ȼɵɛɨɪ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɨɜ
410  OUTPUT @Meter;"INIT" ! ɂɧɢɰɢɚɰɢɹ ɢɡɦɟɪɟɧɢɣ, ɨɠɢɞɚɧɢɟ ɡɚɩɭɫɤɚ
420 ! ɢ ɨɬɩɪɚɜɤɚ ɩɨɤɚɡɚɧɢɣ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɩɚɦɹɬɶ
430  OUTPUT @Meter;"*OPC" ! ɍɫɬɚɧɨɜɤɚ ɛɢɬɚ "Ɉɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ" ɜ 440 ɪɟɝɢɫɬɪɟ
440 ! ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ
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244 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

... 

450 !

460 ! Ɉɠɢɞɚɧɢɟ ɭɫɬɚɧɨɜɤɢ ɛɢɬɚ "Ɉɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ"

470 !

480  Task=1

490  WHILE Task=1

500    DISP "Reading..."

510    WAIT .5

520    DISP " "

530    WAIT .5

540  END WHILE

550 !

560  OFF INTR Gpib ! Ɉɬɤɥɸɱɟɧɢɟ ɩɪɟɪɵɜɚɧɢɣ
570  END

580 !

590 ! ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɡɚɩɪɨɫɚ SRQ ɩɨɤɚɡɚɧɢɹ ɩɟɪɟɧɨɫɹɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ, ɚ ɬɚɤɠɟ ɜɵɜɨɞɹɬɫɹ ɧɚ ɷɤɪɚɧ
600 !

610  SUB Read_data ! ɉɨɞɩɪɨɝɪɚɦɦɚ ɜɵɡɵɜɚɟɬɫɹ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ
  ɩɨ INIT ɢ ɩɨɫɬɭɩɥɟɧɢɹ ɡɚɩɭɫɤɚ

620    DIM Rdgs(1:5) ! ȼɵɞɟɥɟɧɢɟ ɦɚɫɫɢɜɚ ɞɥɹ ɩɨɤɚɡɚɧɢɣ
630    COM @Meter ! ɂɫɩɨɥɶɡɭɟɬɫɹ ɬɨɬ ɠɟ ɚɞɪɟɫ, ɱɬɨ ɢ ɜ ɝɥɚɜɧɨɣ ɩɪɨɝɪɚɦɦɟ
640    OUTPUT @Meter;"FETC?" ! ɉɟɪɟɧɨɫ ɩɨɤɚɡɚɧɢɣ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ
650    ENTER @Meter;Rdgs(*) ! ȼɜɨɞ ɩɨɤɚɡɚɧɢɣ
660    PRINT Rdgs(*) ! ɉɟɱɚɬɶ ɩɨɤɚɡɚɧɢɣ
670    STOP

680  SUBEND
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ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ № 4 ɧɚ HP BASIC ɞɥɹ GPIB

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɪɨɝɪɚɦɦɵ ɩɨɤɚɡɵɜɚɟɬɫɹ ɮɨɪɦɚɬɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ ɢ ɢɯ ɡɚɩɢɫɶ 
ɜ ɮɚɣɥ. ȼ ɩɪɨɝɪɚɦɦɟ ɬɚɤɠɟ ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ
(ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ) ɨɩɟɪɚɰɢɣ ɞɥɹ ɭɫɪɟɞɧɟɧɢɹ ɞɚɧɧɵɯ.

10 ! RE-SAVE "EXAMP"

20 CONFIGURE SAVE ASCII OFF

30 ! ɗɬɚ ɩɪɨɝɪɚɦɦɚ ɫɨɡɞɚɫɬ ɮɚɣɥ DOS ɫ ɬɪɟɦɹ ɫɬɨɥɛɰɚɦɢ, ɪɚɡɞɟɥɹɟɦɵɦɢ
40 ! ɦɟɠɞɭ ɫɨɛɨɣ ɭɤɚɡɚɧɧɵɦ ɧɢɠɟ ɪɚɡɞɟɥɢɬɟɥɟɦ Separator$. Ɉɧ ɫɨɞɟɪɠɢɬ ɬɚɤɢɟ ɫɬɨɥɛɰɵ:

50 ! ɇɨɦɟɪ ɩɨɤɚɡɚɧɢɹ,ɜɪɟɦɹ,ɩɨɤɚɡɚɧɢɟ ɩɪɢɛɨɪɚ
60 ! ɗɬɨɬ ɮɚɣɥ ɦɨɠɧɨ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɜ ɷɥɟɤɬɪɨɧɧɭɸ ɬɚɛɥɢɰɭ ɞɥɹ ɚɧɚɥɢɡɚ
70 !

80 Separator$="," ! ɋɢɦɜɨɥ, ɪɚɡɞɟɥɹɸɳɢɣ ɫɬɨɥɛɰɵ
90 Num_points=25 ! ɑɢɫɥɨ ɢɡɦɟɪɟɧɢɣ (ɫɬɪɨɤ ɜ ɮɚɣɥɟ)

100 Address=722 ! 34420A Ⱥɞɪɟɫ GPIB

110 Range=1.E-3 ! 34420A Ⱦɢɚɩɚɡɨɧ
120 Nplc=1 ! 34420A ȼɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ
130 Num_samples=20 ! ɑɢɫɥɨ ɜɵɛɨɪɨɤ ɧɚ ɤɚɠɞɨɟ ɢɡɦɟɪɟɧɢɟ
140 ALLOCATE Results$(1:Num_points)[80],Filename$[80]

150 Filename$="B:/EXAMP_DAT"

160 Setup_meter(Address,Range,Nplc,Num_samples)

170 FOR I=1 TO Num_points

180   DISP "Getting "&VAL$(I)&" of "&VAL$(Num_points)&" measurements"

190   OUTPUT Results$(I) USING
 "4D,A,8A,A,SD.12D";I,Separator$,TIME$(TIMEDATE),Separator$,FNGetdata(Address)

200 NEXT I

210 ON ERROR GOTO Save_file

220 CREATE Filename$,1

230 Save_file: ASSIGN @File TO Filename$

240 OUTPUT @File;Results$(*)

250 ASSIGN @File TO *

260 DISP "Done"

270 END
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... 

280 ! ************************************************************************

290 Getdata: DEF FNGetdata(Address)

300   REPEAT

310   UNTIL BIT(SPOLL(Address),5) ! Ȼɢɬ 5 — ɪɟɝɢɫɬɪ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ
320   OUTPUT Address;"*CLS" ! Ɉɱɢɫɬɤɚ ɫɨɫɬɨɹɧɢɹ
330   OUTPUT Address;"CALC:AVER:AVER?" ! ɉɨɥɭɱɟɧɢɟ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ
340   ENTER Address;Result

350   OUTPUT Address;"CALC:FUNC AVER" ! ɋɛɪɨɫ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɜ 0

360   OUTPUT Address;"*OPC"

370   OUTPUT Address;"INIT" ! ɇɚɱɚɥɨ ɢɡɦɟɪɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɩɨɤɚɡɚɧɢɹ
380   RETURN Result

390 FNEND

400 ! ************************************************************************

410 Setup_meter: SUB Setup_meter(Address,Range,Nplc,Num_samples)

420 OUTPUT Address;"*CLS" ! Ɉɱɢɫɬɤɚ ɫɨɫɬɨɹɧɢɹ
430 OUTPUT Address;"SENSE:VOLTAGE:RANGE "&VAL$(Range) !

440 OUTPUT Address;"INPUT:FILTER:STATE OFF" !

450 OUTPUT Address;"SENSE:VOLTAGE:DC:NPLC "&VAL$(Nplc) !

460 OUTPUT Address;"CALC:FUNC AVER" ! Ɋɚɫɱɟɬ ɫɪɟɞɧɟɝɨ ɞɥɹ
470 OUTPUT Address;"CALC:STATE ON" ! Num samples

480 OUTPUT Address;"SAMPLE:COUNT "&VAL$(Num_samples)

490 OUTPUT Address;"TRIGGER:SOURCE IMM"

500 OUTPUT Address;"*ESE 1" ! ȼɤɥɸɱɟɧɢɟ ɦɚɫɤɢ ɪɟɝɢɫɬɪɚ
510 OUTPUT Address;"*OPC" ! ɞɥɹ *OPC

520 OUTPUT Address;"INIT"

530 SUBEND

540 ! ************************************************************************
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Ɋɚɛɨɬɚ ɫ RS-232 ɢɡ QuickBASIC

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɪɨɝɪɚɦɦɵ ɧɚ QuickBASIC ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɥɚɬɚ ɢɧɬɟɪɮɟɣɫɚ GPIB 

82335B, ɚ ɬɚɤɠɟ ɛɢɛɥɢɨɬɟɤɚ ɤɨɦɚɧɞ ɞɥɹ IBM® PC-ɫɨɜɦɟɫɬɢɦɵɯ ɤɨɦɩɶɸɬɟɪɨɜ.

CLS

LOCATE 1, 1

DIM cmd$(100), resp$(1000)

’ ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɩɨɪɬ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɧɚ 9600 ɛɨɞ, ɛɢɬ ɱɟɬɧɨɫɬɢ (ɱɟɬɧɵɣ), 7 ɛɢɬɨɜ
  ɞɚɧɧɵɯ;

’ Ɂɚɩɪɨɫɵ ɧɚ ɨɬɩɪɚɜɤɭ ɨɛɧɚɪɭɠɟɧɢɹ ɧɟɫɭɳɟɣ (CD) ɢɝɧɨɪɢɪɭɸɬɫɹ; ɫɢɦɜɨɥ ɩɟɪɟɜɨɞɚ ɫɬɪɨɤɢ
  (LF) ɨɬɩɪɚɜɥɹɟɬɫɹ;

’ ɩɪɨɜɟɪɤɚ ɱɟɬɧɨɫɬɢ ɜɤɥɸɱɟɧɚ, ɞɥɹ ɜɯɨɞɧɨɝɨ ɛɭɮɟɪɚ ɪɟɡɟɪɜɢɪɭɟɬɫɹ 1000 ɛɚɣɬɨɜ
’

OPEN "com1:9600,e,7,2,rs,cd,lf,pe" FOR RANDOM AS #1 LEN = 1000

’

’ ɉɟɪɟɜɨɞ ɩɪɢɛɨɪɚ ɜ ɪɟɠɢɦ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ
PRINT #1, "SYST:REM"

’

’ Ɂɚɩɪɨɫ ɫɬɪɨɤɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɪɢɛɨɪɚ
’ PRINT #1, "*IDN?"

LINE INPUT #1, resp$

PRINT "*IDN? ɜɨɡɜɪɚɬɢɥɚ: ", resp$

’

’ ɉɨɥɭɱɟɧɢɟ ɧɨɦɟɪɚ ɜɟɪɫɢɢ SCPI

PRINT #1, "SYST:VERS?"

LINE INPUT #1, resp$

PRINT "SYST:VERS ɜɨɡɜɪɚɬɢɥɚ: ", resp$

’

’ Ɉɬɩɪɚɜɤɚ ɫɨɨɛɳɟɧɢɹ ɧɚ ɞɢɫɩɥɟɣ ɩɪɢɛɨɪɚ
PRINT #1, "DISP:TEXT ’Keysight 34420A’ "

’

’ ɇɚɫɬɪɨɣɤɚ ɩɪɢɛɨɪɚ ɧɚ ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɞɢɚɩɚɡɨɧ 10 ȼ,

’ ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 0,1 ȼ, ɢɡɦɟɪɹɟɬɫɹ 4 ɩɨɤɚɡɚɧɢɹ
PRINT #1, "CONF:VOLT:DC 10, 0.1, ;:SAMP:COUN 4"
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... 

’ ɉɨɞɚɱɚ ɡɚɩɭɫɤɚ ɞɥɹ ɧɚɱɚɥɚ ɢɡɦɟɪɟɧɢɣ ɢ ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ
PRINT #1, "READ?"

LINE INPUT #1, resp$

PRINT "READ? ɜɨɡɜɪɚɬɢɥɚ: ", resp$

END
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ɉɪɨɝɪɚɦɦɚ ɧɚ ɹɡɵɤɟ Microsoft Visual Basic

ɗɬɨɬ ɩɪɢɦɟɪ ɛɵɥ ɫɨɡɞɚɧ ɜ Microsoft® Visual Basic for Windows™. ȼ ɩɪɢɦɟɪɟ ɢɫɩɨɥɶɡɭ-
ɸɬɫɹ ɩɥɚɬɚ ɢɧɬɟɪɮɟɣɫɚ 82335B ɢ ɛɢɛɥɢɨɬɟɤɚ ɭɩɪɚɜɥɟɧɢɹ GPIB. ȼ ɦɨɞɭɥɟ 
GLOBAL.BAS ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ ɞɨɫɬɭɩ ɤ ɛɢɛɥɢɨɬɟɤɟ GPIB.DLL. Ɏɚɣɥ 
GLOBAL.BAS ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɛɢɛɥɢɨɬɟɤ ɭɩɪɚɜɥɟɧɢɹ Keysight. ɉɨɦɢɦɨ ɝɥɨɛɚɥɶɧɵɯ 
ɨɛɴɹɜɥɟɧɢɣ, ɮɚɣɥ GLOBAL.BAS ɬɚɤɠɟ ɫɨɞɟɪɠɢɬ ɩɨɞɩɪɨɝɪɚɦɦɭ check_srq.

ɉɪɢ ɨɬɝɪɭɡɤɟ ɩɪɢɛɨɪɚ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧ ɚɞɪɟɫ GPIB (IEEE-488) «22». 
ȼ ɩɪɢɦɟɪɚɯ ɢɡ ɷɬɨɣ ɝɥɚɜɵ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɭɫɬɚɧɨɜɥɟɧ ɚɞɪɟɫ GPIB «22». ɉɪɢ 
ɨɬɩɪɚɜɤɟ ɤɨɦɚɧɞɵ ɩɨ ɭɞɚɥɟɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɷɬɨɬ ɚɞɪɟɫ ɞɨɛɚɜɥɹɟɬɫɹ ɤ ɤɨɞɭ ɜɵɛɨɪɚ 
ɢɧɬɟɪɮɟɣɫɚ GPIB (ɨɛɵɱɧɨ ɪɚɜɧɨɦɭ 7). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɚɞɪɟɫɚ 22 ɢ ɤɨɞɚ ɜɵɛɨɪɚ 
7 ɢɯ ɫɨɱɟɬɚɧɢɟ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ «722».

Sub Command1_Click ()

Rem ɇɚɫɬɪɨɣɤɚ ɩɟɪɟɦɟɧɧɵɯ ɢɧɬɟɪɮɟɣɫɚ
isc& = 7
device& = isc& * 100 + 22
swap% = 2
max% = 4000 * swap%
act% = 0
max1% = 50
TimeVal# = 10#

Rem Ɉɱɢɫɬɤɚ ɬɟɤɫɬɨɜɵɯ ɩɨɥɟɣ ɜɜɨɞɚ
Text1.Text = ""
Text2.Text = ""
Text3.Text = ""
Text4.Text = ""

Rem ɇɚɫɬɪɨɣɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ
errnum% = GpibOpen(isc&, hGpib%)
Call check_srq

errnum% = GpibReset(hGpib%, isc&)
Call check_srq

errnum% = GpibTimeout(hGpib%, isc&, TimeVal#)
Call check_srq

rst$ = "*RST; *CLS; *SRE 32; *ESE 60"
errnum% = GpibOutputS(hGpib%, device&, rst$, Len(rst$))
Call check_srq
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... 

Rem ɂɡɦɟɪɟɧɢɟ ɩɨ ɤɚɧɚɥɭ 1

conf1$ = "CONF:VOLT:DC 1,0.01,(@FRON1)"
errnum% = GpibOutputS(hGpib%, device&, conf1$, Len(conf1$))
Call check_srq

conf2$ = "CONF:VOLT:DC 0.001,MAX,(@FRON2); "
errnum% = GpibOutputS(hGpib%, device&, conf2$, Len(conf2$))
Call check_srq

route$ = "ROUT:TERM FRONT1"
errnum% = GpibOutputS(hGpib%, device&, route$, Len(route$))

’ ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɹ ɢ ɩɪɨɜɟɪɤɚ ɧɚ ɨɲɢɛɤɢ.

reed$ = "READ?"
errnum% = GpibOutputS(hGpib%, device&, reed$, Len(reed$))
errnum% = GpibEnter(hGpib%, device&, reading1!)
Text1.Text = Str$(reading1!)
Call check_srq

Rem ɂɡɦɟɪɟɧɢɟ ɩɨ ɤɚɧɚɥɭ 2

route$ = "ROUT:TERM FRONT2"
errnum% = GpibOutputS(hGpib%, device&, route$, Len(route$))
Call check_srq

’ ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɹ ɢ ɩɪɨɜɟɪɤɚ ɧɚ ɨɲɢɛɤɢ.

errnum% = GpibOutputS(hGpib%, device&, reed$, Len(reed$))
errnum% = GpibEnter(hGpib%, device&, reading2!)
Text2.Text = Str$(reading2!)
Call check_srq

Rem ɂɡɦɟɪɟɧɢɟ ɩɨ ɤɚɧɚɥɭ 1 ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɧɭɥɹ
null_stmt$ = "SENS1:VOLT:DC:NULL ON"
errnum% = GpibOutputS(hGpib%, device&, null_stmt$, Len(null_stmt$))
Call check_srq

null_stmt$ = "SENS1:VOLT:DC:NULL " + Str$(reading1!)
errnum% = GpibOutputS(hGpib%, device&, null_stmt$, Len(null_stmt$))
Call check_srq

errnum% = GpibOutputS(hGpib%, device&, reed$, Len(reed$))
errnum% = GpibEnter(hGpib%, device&, reading!)
Text3.Text = Str$(reading!)
Call check_srq
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... 

Rem ɂɡɦɟɪɟɧɢɟ ɩɨ ɤɚɧɚɥɭ 2 ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɧɭɥɹ
null_stmt$ = "SENS2:VOLT:DC:NULL ON"
errnum% = GpibOutputS(hGpib%, device&, null_stmt$, Len(null_stmt$))
Call check_srq

null_stmt$ = "SENS2:VOLT:DC:NULL " + Str$(reading2!)
errnum% = GpibOutputS(hGpib%, device&, null_stmt$, Len(null_stmt$))
Call check_srq

errnum% = GpibOutputS(hGpib%, device&, reed$, Len(reed$))
errnum% = GpibEnter(hGpib%, device&, reading!)
Text4.Text = Str$(reading!)
Call check_srq

Rem Ɂɚɤɪɵɬɢɟ ɩɪɢɛɨɪɚ
errnum% = GpibClose(hGpib%)

End Sub

Sub Command2_Click ()

End

End Sub

Sub Command3_Click ()

Rem ɇɚɫɬɪɨɣɤɚ ɩɟɪɟɦɟɧɧɵɯ ɢɧɬɟɪɮɟɣɫɚ
isc& = 7
device& = isc& * 100 + 22
swap% = 2
max% = 4000 * swap%
act% = 0
max1% = 50
TimeVal# = 10#

Rem ɇɚɫɬɪɨɣɤɚ ɩɟɪɟɦɟɧɧɵɯ ɢɡɦɟɪɟɧɢɹ
Funct$ = "SCAL"
Trig_src$ = "EXT"
range% = 10
nplc% = 100
Gain% = .001
Offset% = .5
samp_count% = 100
ReDim Readings!(samp_count%)

Rem Ɉɱɢɫɬɤɚ ɬɟɤɫɬɨɜɵɯ ɩɨɥɟɣ ɜɜɨɞɚ
Text1.Text = ""
Text2.Text = ""
Text3.Text = ""
Text4.Text = ""
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... 

Rem ɇɚɫɬɪɨɣɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ
errnum% = GpibOpen(isc&, hGpib%)
Call check_srq

errnum% = GpibReset(hGpib%, isc&)
Call check_srq

errnum% = GpibTimeout(hGpib%, isc&, TimeVal#)
Call check_srq

rst$ = "*RST; *CLS; *SRE 32; *ESE 61"
errnum% = GpibOutputS(hGpib%, device&, rst$, Len(rst$))
Call check_srq

Rem ɇɚɫɬɪɨɣɤɚ ɢɡɦɟɪɟɧɢɹ
quote$ = Chr$(34)
cmd$ = "SENS:FUNC " + quote$ + "VOLT:DC" + quote$
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "SENS:VOLT:DC:RANG " + Str$(range%)
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "SENS:VOLT:DC:NPLC " + Str$(nplc%)
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "CALC:FUNC " + Funct$
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "CALC:STAT ON"
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "CALC:SCAL:GAIN " + Str$(Gain%)
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "CALC:SCAL:OFFS " + Str$(Offset%)
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "SAMP:COUN " + Str$(samp_count%)
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

cmd$ = "TRIG:SOUR " + Trig_src$
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq
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... 

Rem ɇɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ (ɬɚɣɦɚɭɬɚ), ɱɬɨɛɵ ɜɵɛɨɪɤɚ ɢ ɭɫɪɟɞɧɟɧɢɟ ɦɨɝɥɢ ɡɚɜɟɪɲɢɬɶɫɹ.
Rem ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɡɚɩɭɫɤɢ ɩɨɫɬɭɩɚɸɬ ɫ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ ɱɚɫɬɨɬɨɣ,
Rem ɢ ɨ ɧɢɯ ɦɨɠɧɨ ɧɟ ɡɚɛɨɬɢɬɶɫɹ.

errnum% = GpibTimeout(hGpib%, isc&, samp_count% * nplc% / 20)
Call check_srq

Rem Ʉɨɦɚɧɞɵ "INIT" ɢ "FETCH" ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɹ ɢ ɱɬɟɧɢɹ
Rem ɟɝɨ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɦɚɫɫɢɜ.
cmd$ = "INIT"
errnum% = GpibOutputS(hGpib%, device&, cmd$, Len(cmd$))
Call check_srq

reed$ = "FETC?"
errnum% = GpibOutputS(hGpib%, device&, reed$, Len(reed$))
errnum% = GpibEnterA(hGpib%, device&, Readings!(0), samp_count%)
Text1.Text = Str$(Readings!(0))
Call check_srq

Rem Ɂɚɤɪɵɬɢɟ ɩɪɢɛɨɪɚ
errnum% = GpibClose(hGpib%)

End Sub

Sub Command5_Click ()

form1.PrintForm

End Sub
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...           ɋɥɟɞɭɸɳɭɸ ɩɨɞɩɪɨɝɪɚɦɦɭ ɦɨɠɧɨ ɞɨɛɚɜɢɬɶ ɜ ɫɨɫɬɚɜ ɮɚɣɥɚ GLOBAL.BAS.

’ Ⱦɨɫɬɭɩ ɤ ɛɢɛɥɢɨɬɟɤɟ GPIB.DLL
’ Ⱦɨɛɚɜɶɬɟ ɜ ɢɫɩɨɥɶɡɭɟɦɵɣ ɮɚɣɥ GLOBAL.BAS

·
·
·

Global isc As Long
Global device As Long
Global hGpib As Integer
Global errnum As Integer

Sub check_srq ()

condition = 1

 ’ Ɉɬɨɛɪɚɠɟɧɢɟ ɜɫɟɯ ɨɲɢɛɨɤ, ɜɵɡɜɚɧɧɵɯ ɡɧɚɱɟɧɢɟɦ ɜɨɡɜɪɚɬɚ ɤɨɦɚɧɞɵ GPIB.

 If errnum% <> NOERROR Then
     MsgBox ("Error = " + GpibErrStr$(errnum%))
 End If

 ’ Ɉɠɢɞɚɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɬɟɤɭɳɟɣ ɤɨɦɚɧɞɵ.

 errnum% = GpibOutPutS(hGpib%, device&, "*OPC?", 5)
 errnum% = GpibEnter(hGpib%, device&, done!)

 ’ ȿɫɥɢ ɛɢɬ ɨɲɢɛɤɢ ɭɫɬɚɧɨɜɥɟɧ, ɩɨɥɭɱɢɬɶ ɨɲɢɛɤɭ.

 errnum% = GpibSpoll(hGpib%, device&, response%)

 If response% And 32 Then
     syst_err$ = "SYST:ERR?"
     errnum% = GpibOutPutS(hGpib%, device&, syst_err$, Len(syst_err$))
     errnum% = GpibEnter(hGpib%, device&, errx!)
     actual% = 80
     MsgBox ("Error=" + Str$(errx!))
     errnum% = GpibOutPutS(hGpib%, device&, "*CLS", 4)
 End If

 ’ ɉɨɥɭɱɟɧɢɟ ɞɪɭɝɢɯ ɨɲɢɛɨɤ GPIB.

 errnum% = GpibStatus(hGpib%, isc&, condition, Status%)

 If errnum% <> NOERROR Then
     MsgBox ("Error = " + GpibErrStr$(errnum%))
 End If

 If Status% = 1 Then
     errnum% = GpibSpoll(hGpib%, device&, Status%)
     If errnum% <> NOERROR Then
          MsgBox ("Error = " + GpibErrStr$(errnum%))
     End If
 End If

End Sub
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...           ɋɥɟɞɭɸɳɚɹ ɮɭɧɤɰɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɞɩɪɨɝɪɚɦɦɨɣ check_srq.
Function GpibErrStr$ (errorcode As Integer)

Select Case errorcode

Case NOERR
     Msg$ = " ɇɟɬ ɨɲɢɛɤɢ "

Case EUNKNOWN
     Msg$ = " ɇɟɢɡɜɟɫɬɧɚɹ ɨɲɢɛɤɚ "

Case ESEL
     Msg$ = " ɇɟɞɨɩɭɫɬɢɦɵɣ ɤɨɞ ɜɵɛɨɪɚ ɢɥɢ ɚɞɪɟɫ ɭɫɬɪɨɣɫɬɜɚ "

Case ERANGE
     Msg$ = " Ɂɧɚɱɟɧɢɟ ɜɧɟ ɩɪɟɞɟɥɨɜ ɞɢɚɩɚɡɨɧɚ "

Case ETIME
     Msg$ = " ɂɫɬɟɤɥɨ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ "

Case ECTRL
     Msg$ = " ɉɥɚɬɚ GPIB ɞɨɥɠɧɚ ɛɵɬɶ ɤɨɧɬɪɨɥɥɟɪɨɦ "

Case EPASS
     Msg$ = " ɉɟɪɟɞɚɱɚ ɭɩɪɚɜɥɟɧɢɹ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ "

Case EFILE
     Msg$ = " Ɉɲɢɛɤɚ ɮɚɣɥɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ "

Case ENUMB
     Msg$ = " ɇɟɞɨɩɭɫɬɢɦɨɟ ɱɢɫɥɨ "

Case EADDR
     Msg$ = " ɇɟɩɪɚɜɢɥɶɧɚɹ ɚɞɪɟɫɚɰɢɹ "

Case EOPEN
     Msg$ = " ɇɟ ɭɞɚɟɬɫɹ ɨɬɤɪɵɬɶ ɷɬɭ ɩɥɚɬɭ "

Case ENOOPEN
     Msg$ = " ɉɥɚɬɚ ɧɟ ɨɬɤɪɵɬɚ "

Case ECLOSE
     Msg$ = " ɇɟ ɭɞɚɟɬɫɹ ɡɚɤɪɵɬɶ ɩɥɚɬɭ "

Case EHANDLE
     Msg$ = " ɇɟɞɨɩɭɫɬɢɦɵɣ ɞɟɫɤɪɢɩɬɨɪ ɞɥɹ ISC "

Case Else
     Msg$ = " ɇɟɢɡɜɟɫɬɧɨ? "

End Select

GpibErrStr$ = Msg$

End Function
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ɉɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ C

ȼɫɟ ɩɪɢɦɟɪɵ ɩɪɨɝɪɚɦɦ ɧɚ ɹɡɵɤɟ C ɜ ɷɬɨɣ ɝɥɚɜɟ ɧɚɩɢɫɚɧɵ ɞɥɹ ɩɥɚɬɵ ɢɧɬɟɪɮɟɣɫɚ 
GPIB 82335 ɢ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ ɤɨɦɚɧɞ GPIB ɞɥɹ ɹɡɵɤɚ C. 
ȿɫɥɢ ɧɟ ɭɤɚɡɚɧɨ ɢɧɨɟ, ɛɢɛɥɢɨɬɟɱɧɵɟ ɮɭɧɤɰɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɩɪɢɦɟɪɚɯ ɩɪɨ-
ɝɪɚɦɦ, ɫɨɜɦɟɫɬɢɦɵ ɫɨ ɫɬɚɧɞɚɪɬɨɦ ANSI C.

ȼɫɟ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ C ɤɨɦɩɢɥɢɪɨɜɚɥɢɫɶ ɢ ɬɟɫɬɢɪɨɜɚɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɥɟɞɭɸɳɢɯ ɤɨɦɩɢɥɹɬɨɪɨɜ:

– Microsoft® QuickC® ɜɟɪɫɢɢ 2.0

– Borland® Turbo C®++ ɜɟɪɫɢɢ 1.0

Ʉɨɦɩɢɥɹɰɢɹ ɢ ɫɜɹɡɵɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ C

ɑɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ, ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɟɟ ɤɨɦɩɢɥɹɰɢɸ ɢ ɨɛɴ-
ɟɤɬɧɨɟ ɫɜɹɡɵɜɚɧɢɟ, ɫɨɡɞɚɜ ɢɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ. Ⱦɥɹ ɤɨɦɩɢɥɹɰɢɢ ɢ ɨɛɴɟɤɬɧɨɝɨ ɫɜɹ-
ɡɵɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ.

– ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɜ ɮɚɣɥ AUTOEXEC.BAT ɞɨɛɚɜɥɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɢɧɫɬɪɭɤɰɢɢ 
PATH, ɩɨɡɜɨɥɹɸɳɢɟ ɤɨɦɩɢɥɹɬɨɪɭ ɧɚɯɨɞɢɬɶ ɮɚɣɥɵ ɛɢɛɥɢɨɬɟɤ ɢ ɡɚɝɨɥɨɜɤɨɜ 
(ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɭɤɚɡɚɧɢɸ ɩɪɚɜɢɥɶɧɵɯ ɩɭɬɟɣ ɫɦ. ɜ ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɜɚɲɟɣ ɜɟɪɫɢɢ 
ɹɡɵɤɚ C).

– ȼɵɩɨɥɧɢɬɟ ɫɜɹɡɵɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɮɚɣɥɚ ɛɢɛɥɢɨɬɟɤɢ GPIB C ɞɥɹ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɤɨɦɩɢɥɹɬɨɪɚ (ɮɚɣɥ ɧɚɯɨɞɢɬɫɹ ɧɚ ɞɢɫɤɟ ɛɢɛɥɢɨɬɟɤɢ ɤɨɦɚɧɞ 
GPIB, ɤɨɬɨɪɵɣ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɩɥɚɬɨɣ ɢɧɬɟɪɮɟɣɫɚ GPIB). ɂɫɩɨɥɶ-
ɡɭɣɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɮɚɣɥ ɛɢɛɥɢɨɬɟɤɢ: 

clgpib.lib      ɞɥɹ Microsoft® QuickC®

tchgpib.lib     ɞɥɹ Borland® Turbo C®++

– ȿɫɥɢ ɤɨɦɩɢɥɹɰɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟ ɜ ɦɨɞɟɥɢ ɩɚɦɹɬɢ «large» ɢɥɢ «huge», ɢɫɩɨɥɶ-
ɡɭɣɬɟ ɜ ɩɪɨɝɪɚɦɦɟ ɮɚɣɥ ɡɚɝɨɥɨɜɤɨɜ «CFUNC.H» (ɮɚɣɥ ɧɚɯɨɞɢɬɫɹ ɧɚ ɞɢɫɤɟ 
ɛɢɛɥɢɨɬɟɤɢ ɤɨɦɚɧɞ GPIB, ɤɨɬɨɪɵɣ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɩɥɚɬɨɣ ɢɧɬɟɪ-
ɮɟɣɫɚ GPIB).
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– Ⱦɥɹ ɤɨɦɩɢɥɹɰɢɢ ɩɪɨɝɪɚɦɦ Microsoft® QuickC® ɢɡ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ DOS (ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɨɞɟɥɢ ɩɚɦɹɬɢ «large») ɜɵɩɨɥɧɢɬɟ ɤɨɦɚɧɞɭ:

qcl /AL <ɩɭɬɶ...\program.C> <ɩɭɬɶ... \clgpib.lib>

ɉɪɢɦɟɪ:

qcl /AL b:\meter.c c:\qc2\lib\clgpib.lib

Ɇɟɧɹɣɬɟ ɩɚɪɚɦɟɬɪ «/AL» ɧɚ ɞɪɭɝɨɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɚɪɚɦɟɬɪ ɩɪɢ ɤɨɦɩɢɥɹɰɢɢ 
ɜ ɦɨɞɟɥɹɯ ɩɚɦɹɬɢ ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ (ɛɨɥɟɟ ɩɨɞɪɨɛɧɵɟ ɫɜɟɞɟɧɢɹ ɫɦ. ɜ ɪɭɤɨɜɨɞ-
ɫɬɜɟ ɩɨ ɜɚɲɟɣ ɜɟɪɫɢɢ ɹɡɵɤɚ C). Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɩɪɨɝɪɚɦɦ ɬɚɤɠɟ ɦɨɠɟɬ ɩɨɬɪɟɛɨ-
ɜɚɬɶɫɹ ɢɡɦɟɧɢɬɶ ɪɚɡɦɟɪ ɫɬɟɤɚ ɫ ɩɨɦɨɳɶɸ ɩɚɪɚɦɟɬɪɚ «/F».

– Ⱦɥɹ ɤɨɦɩɢɥɹɰɢɢ ɩɪɨɝɪɚɦɦ Borland® Turbo C®++ ɢɡ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ DOS (ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɨɞɟɥɢ ɩɚɦɹɬɢ «large») ɜɵɩɨɥɧɢɬɟ ɤɨɦɚɧɞɭ:

tcc -ml <ɩɭɬɶ...\program.C> <ɩɭɬɶ... \tchgpib.lib>

ɉɪɢɦɟɪ:

tcc -ml b:\meter.c c:\tc\lib\tchgpib.lib

Ɇɟɧɹɣɬɟ ɩɚɪɚɦɟɬɪ «-ml» ɧɚ ɞɪɭɝɨɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɚɪɚɦɟɬɪ ɩɪɢ ɤɨɦɩɢɥɹɰɢɢ 
ɜ ɦɨɞɟɥɹɯ ɩɚɦɹɬɢ ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ (ɛɨɥɟɟ ɩɨɞɪɨɛɧɵɟ ɫɜɟɞɟɧɢɹ ɫɦ. ɜ ɪɭɤɨɜɨɞ-
ɫɬɜɟ ɩɨ ɜɚɲɟɣ ɜɟɪɫɢɢ ɹɡɵɤɚ C).

– ɉɨɫɥɟ ɤɨɦɩɢɥɹɰɢɢ ɢ ɨɛɴɟɤɬɧɨɝɨ ɫɜɹɡɵɜɚɧɢɹ ɜ ɬɟɤɭɳɟɦ ɤɚɬɚɥɨɝɟ ɫɨɡɞɚɸɬɫɹ 
ɢɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ (ɪɚɫɲɢɪɟɧɢɟ «.EXE») ɢ ɨɛɴɟɤɬɧɵɣ ɮɚɣɥ («.OBJ»). Ɂɚɩɭ-
ɫɬɢɬɟ ɩɪɨɝɪɚɦɦɭ, ɜɜɟɞɹ ɢɦɹ ɮɚɣɥɚ ɫ ɪɚɫɲɢɪɟɧɢɟɦ «.EXE».
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ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ № 1 ɧɚ C ɞɥɹ GPIB

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɨɤɚɡɚɧɚ ɨɛɳɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞɵ MEASure? (ɂɁɆȿɊɂɌɖ) ɞɥɹ ɧɚɫɬɪɨɣɤɢ 4-ɩɪɨɜɨɞɧɨɝɨ ɢɡɦɟ-
ɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɩɨɥɭɱɟɧɢɹ ɟɝɨ ɩɨɤɚɡɚɧɢɣ.

/***************************************************************************

ɗɬɚ ɩɪɨɝɪɚɦɦɚ ɧɚɫɬɪɚɢɜɚɟɬ ɩɪɢɛɨɪ ɞɥɹ 4-ɩɪɨɜɨɞɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ
ɩɨ ɤɚɧɚɥɭ 1 ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ MEAS.

***************************************************************************/

#include <stdio.h> /* ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ printf() */
#include <stdlib.h> /* ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ atoi() */
#include <string.h> /* ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ strlen() */
#include <cfunc.h> /* Ɏɚɣɥ ɡɚɝɨɥɨɜɤɚ ɢɡ ɛɢɛɥɢɨɬɟɤɢ ɤɨɦɚɧɞ GPIB */

#define ADDR 722L /* ɍɫɬɚɧɨɜɤɚ ɚɞɪɟɫɚ GPIB ɩɪɢɛɨɪɚ */

/* ɉɪɨɬɨɬɢɩɵ ɮɭɧɤɰɢɣ */

void rst_clear(void);
void meter_meas(void);
void check_error(char *func_name);

/**************************************************************************/

void main(void) /* ɇɚɱɚɥɨ main() */
{
rst_clear(); /* ɋɛɪɨɫ ɩɪɢɛɨɪɚ ɢ ɨɱɢɫɬɤɚ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ */
meter_meas(); /* ɇɚɫɬɪɨɣɤɚ ɩɪɢɛɨɪɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ */
}

/**************************************************************************/

void rst_clear(void)
{
/* ɋɛɪɨɫ ɩɪɢɛɨɪɚ, ɨɱɢɫɬɤɚ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ ɢ ɨɠɢɞɚɧɢɟ ɜɵɩɨɥɧɟɧɢɹ
   ɤɨɦɚɧɞ. Ʉɨɦɚɧɞɚ *OPC? ɨɬɩɪɚɜɥɹɟɬ «1» ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ ɩɨɫɥɟ
   ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɤɨɦɚɧɞ *RST ɢ *CLS. */

float value;

IOOUTPUTS(ADDR, "*RST;*CLS;*OPC?", 15);
IOENTER(ADDR, &value);
}
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... 

/**************************************************************************/

void meter_meas(void)
{
/* ɇɚɫɬɪɨɣɤɚ ɩɪɢɛɨɪɚ ɞɥɹ 4-ɩɪɨɜɨɞɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɤɚɧɚɥɭ 1
   (ɤɚɧɚɥɭ ɩɨ ɭɦɨɥɱɚɧɢɸ). ɂɡɦɟɪɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 10 Ɉɦ ɫ
   ɧɚɢɦɟɧɶɲɟɣ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. */

float ohm_rdg;

IOOUTPUTS(ADDR, "MEAS:FRES? 10, MAX", 18); /* ɇɚɫɬɪɨɣɤɚ ɤɚɧɚɥɚ 1 */
IOENTER(ADDR, &ohm_rdg); /* ȼɜɨɞ ɩɨɤɚɡɚɧɢɹ*/

printf("ɉɨɤɚɡɚɧɢɟ: %f\n\n", ohm_rdg); /* Ɉɬɨɛɪɚɠɟɧɢɟ ɩɨɤɚɡɚɧɢɹ */

/* ȼɵɡɨɜ ɮɭɧɤɰɢɢ ɞɥɹ ɩɪɨɜɟɪɤɢ ɧɚ ɨɲɢɛɤɢ */

check_error("meter_meas");

}

/**************************************************************************/

void check_error(char *func_name)
{
/* ɋɱɢɬɵɜɚɧɢɟ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɧɟ ɜɨɡɧɢɤɥɢ ɥɢ ɨɲɢɛɤɢ */

char message[80];
int length = 80;

IOOUTPUTS(ADDR, "SYST:ERR?", 9); /* ɋɱɢɬɵɜɚɧɢɟ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ */
IOENTERS(ADDR, message, &length); /* ȼɜɨɞ ɫɬɪɨɤɢ ɨɲɢɛɤɢ */

while (atoi(message) != 0) /* ɐɢɤɥ ɜɵɩɨɥɧɹɟɬɫɹ, ɩɨɤɚ ɧɟ ɛɭɞɭɬ ɩɪɨɱɢɬɚɧɵ ɜɫɟ ɨɲɢɛɤɢ */
{
     printf("Ɉɲɢɛɤɚ %s ɜ ɮɭɧɤɰɢɢ %s\n\n", message, func_name);
     IOOUTPUTS(ADDR, "SYST:ERR?", 9);
     IOENTERS(ADDR, message, &length);
}
}
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ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ № 2 ɧɚ C ɞɥɹ GPIB

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɪɨɝɪɚɦɦɵ ɩɨɤɚɡɚɧɵ ɧɟɡɚɜɢɫɢɦɚɹ ɧɚɫɬɪɨɣɤɚ ɢ ɧɟɡɚɜɢɫɢɦɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɜɭɯ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ.

/***************************************************************************

ɗɬɚ ɩɪɨɝɪɚɦɦɚ ɧɚɫɬɪɚɢɜɚɟɬ ɩɪɢɛɨɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɞɜɭɦ
ɜɯɨɞɧɵɦ ɤɚɧɚɥɚɦ. Ʉɚɧɚɥɵ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɧɚ ɪɚɡɧɵɟ ɞɢɚɩɚɡɨɧɵ ɢ ɪɚɡɪɟɲɚɸɳɢɟ ɫɩɨɫɨɛɧɨɫɬɢ,
ɱɬɨɛɵ ɩɨɤɚɡɚɬɶ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɧɚɫɬɪɨɟɤ ɤɚɠɞɨɝɨ ɢɡ ɤɚɧɚɥɨɜ.

***************************************************************************/

#include <stdio.h> /* ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ printf() */
#include <stdlib.h> /* ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ atoi() */
#include <string.h> /* ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ strlen() */
#include <cfunc.h> /* Ɏɚɣɥ ɡɚɝɨɥɨɜɤɚ ɢɡ ɛɢɛɥɢɨɬɟɤɢ ɤɨɦɚɧɞ GPIB */

#define ISC 7L /* ɇɚɡɧɚɱɟɧɢɟ ɤɨɞɚ ɜɵɛɨɪɚ GPIB */
#define ADDR 722L /* ɍɫɬɚɧɨɜɤɚ ɚɞɪɟɫɚ GPIB ɩɪɢɛɨɪɚ */

/* ɉɪɨɬɨɬɢɩɵ ɮɭɧɤɰɢɣ */

void rst_clear(void);
void meter_meas(void);
void command_exe(char *commands[], int length);
void check_error(char *func_name);

/**************************************************************************/

void main(void) /* ɇɚɱɚɥɨ main() */
{
rst_clear(); /* ɋɛɪɨɫ ɩɪɢɛɨɪɚ ɢ ɨɱɢɫɬɤɚ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ */
meter_meas(); /* ɇɚɫɬɪɨɣɤɚ ɩɪɢɛɨɪɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ */
}

/**************************************************************************/

void rst_clear(void)
{
/* ɋɛɪɨɫ ɩɪɢɛɨɪɚ, ɨɱɢɫɬɤɚ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ ɢ ɨɠɢɞɚɧɢɟ ɜɵɩɨɥɧɟɧɢɹ
   ɤɨɦɚɧɞ. Ʉɨɦɚɧɞɚ *OPC? ɨɬɩɪɚɜɥɹɟɬ «1» ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ ɩɨɫɥɟ
   ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɤɨɦɚɧɞ *RST ɢ *CLS. */

float value;

IOOUTPUTS(ADDR, "*RST;*CLS;*OPC?", 15);
IOENTER(ADDR, &value);
}
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... 

/**************************************************************************/

void meter_meas(void)
{
/* ɇɚɫɬɪɨɣɤɚ ɤɚɧɚɥɚ 1 ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬ. ɬɨɤɚ ɜ ɞɢɚɩɚɡɨɧɟ 1 ȼ ɫ ɪɚɡɪɟɲɚɸɳɟɣ 
    ɫɩɨɫɨɛɧɨɫɬɶɸ 10 ɦȼ. ɇɚɫɬɪɨɣɤɚ ɤɚɧɚɥɚ 2 ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬ. ɬɨɤɚ ɜ ɞɢɚɩɚɡɨɧɟ 1 ɦȼ 
    ɫ ɧɚɢɦɟɧɶɲɟɣ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. */

float rdg_ch1, rdg_ch2, null_ch1, null_ch2;

static char state[2] = {13,10}; /* ASCII 13 = ɜɨɡɜɪɚɬ ɤɚɪɟɬɤɢ,
   ASCII 10 = ɩɟɪɟɜɨɞ ɫɬɪɨɤɢ */

/* ɇɚɫɬɪɨɣɤɚ ɢɡɦɟɪɟɧɢɣ ɩɨ ɨɛɨɢɦ ɤɚɧɚɥɚɦ */

IOOUTPUTS(ADDR, "CONF:VOLT:DC 1,0.01,(@FRON1);:CONFVOLT:DC 0.001,MAX,(@FRON2)", 61);
/* Ʉɚɧɚɥ 1: ɢɧɢɰɢɚɰɢɹ ɢɡɦɟɪɟɧɢɹ, ɩɟɪɟɧɨɫ ɩɨɤɚɡɚɧɢɣ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ */
IOOUTPUTS(ADDR, "ROUT:TERM FRON1", 15);
IOOUTPUTS(ADDR, "READ?", 5);
IOENTER(ADDR, &rdg_ch1);

/* Ʉɚɧɚɥ 1: ɜɤɥɸɱɟɧɢɟ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ */

IOOUTPUTS(ADDR, "SENS1:VOLT:DC:NULL ON", 21);

/* ɉɨɦɟɳɟɧɢɟ ɩɨɤɚɡɚɧɢɹ ɧɭɥɹ ɜ ɧɭɥɟɜɨɣ ɪɟɝɢɫɬɪ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɜɨɞ ɫɢɦɜɨɥɨɜ ɜɨɡɜɪɚɬɚ ɤɚɪɟɬɤɢ (CR) 
    ɢ ɩɟɪɟɜɨɞɚ ɫɬɪɨɤɢ (LF) ɜɵɤɥɸɱɚɟɬɫɹ ɩɟɪɟɞ ɨɬɩɪɚɜɤɨɣ ɩɨɤɚɡɚɧɢɹ ɧɭɥɹ. */

/* ɋɧɚɱɚɥɚ ɨɬɤɥɸɱɚɸɬɫɹ ɫɢɦɜɨɥɵ EOI (End-or-Identify, ɤɨɧɟɰ ɩɟɪɟɞɚɱɢ) ɢ EOL (End-of-Line, ɤɨɧɟɰ ɫɬɪɨɤɢ) */

IOEOI(ISC, 0);IOEOL(ISC, " ", 0);

/* Ɉɬɩɪɚɜɤɚ ɡɚɝɨɥɨɜɤɚ "SENS" ɫ ɨɬɤɥɸɱɟɧɧɵɦ ɜɵɜɨɞɨɦ CR/LF */

IOOUTPUTS(ADDR, "SENS1:VOLT:DC:NULL:VAL ", 23);

/* Ɉɛɪɚɬɧɨɟ ɜɤɥɸɱɟɧɢɟ ɫɢɦɜɨɥɨɜ EOI ɢ EOL ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ GPIB ɢ ɨɬɩɪɚɜɤɚ ɞɚɧɧɵɯ */

IOEOI(ISC, 1);IOEOL(ISC, state, 2);
IOOUTPUT(ADDR, rdg_ch1);

/* Ʉɚɧɚɥ 2: ɢɧɢɰɢɚɰɢɹ ɢɡɦɟɪɟɧɢɹ, ɩɟɪɟɧɨɫ ɩɨɤɚɡɚɧɢɣ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ, ɫɨɯɪɚɧɟɧɢɟ ɩɨɤɚɡɚɧɢɹ
    ɜ ɩɟɪɟɦɟɧɧɨɣ */

IOOUTPUTS(ADDR, "ROUT:TERM FRON2", 15);
IOOUTPUTS(ADDR, "READ?", 5);
IOENTER(ADDR, &rdg_ch2);
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... 

/* Ʉɚɧɚɥ 2: ɜɤɥɸɱɟɧɢɟ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ */

IOOUTPUTS(ADDR, "SENS2:VOLT:DC:NULL ON", 21);

/* ɉɨɦɟɳɟɧɢɟ ɩɨɤɚɡɚɧɢɹ ɧɭɥɹ ɜ ɧɭɥɟɜɨɣ ɪɟɝɢɫɬɪ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɜɨɞ ɫɢɦɜɨɥɨɜ ɜɨɡɜɪɚɬɚ ɤɚɪɟɬɤɢ (CR) 
   ɢ ɩɟɪɟɜɨɞɚ ɫɬɪɨɤɢ (LF) ɜɵɤɥɸɱɚɟɬɫɹ ɩɟɪɟɞ
      ɨɬɩɪɚɜɤɨɣ ɩɨɤɚɡɚɧɢɹ ɧɭɥɹ. */

/* ɋɧɚɱɚɥɚ ɨɬɤɥɸɱɚɸɬɫɹ ɫɢɦɜɨɥɵ EOI (End-or-Identify, ɤɨɧɟɰ ɩɟɪɟɞɚɱɢ) ɢ EOL (End-of-Line, ɤɨɧɟɰ ɫɬɪɨɤɢ) */

IOEOI(ISC, 0);IOEOL(ISC, " ", 0);

/* Ɉɬɩɪɚɜɤɚ ɡɚɝɨɥɨɜɤɚ "SENS" ɫ ɨɬɤɥɸɱɟɧɧɵɦ ɜɵɜɨɞɨɦ CR/LF */

IOOUTPUTS(ADDR, "SENS2:VOLT:DC:NULL:VAL ", 23);

/* Ɉɛɪɚɬɧɨɟ ɜɤɥɸɱɟɧɢɟ ɫɢɦɜɨɥɨɜ EOI ɢ EOL ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ GPIB ɢ ɨɬɩɪɚɜɤɚ ɞɚɧɧɵɯ */

IOEOI(ISC,1);IOEOL(ISC, state, 2);
IOOUTPUT(ADDR, rdg_ch2);

/* Ʉɚɧɚɥ 1: ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ; ɩɟɪɟɧɨɫ ɩɨɤɚɡɚɧɢɹ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ
    ɢ ɩɟɱɚɬɶ ɩɨɤɚɡɚɧɢɹ, ɢɡɦɟɪɟɧɧɨɝɨ ɫ ɧɭɥɟɜɵɦ ɡɧɚɱɟɧɢɟɦ */

IOOUTPUTS(ADDR, "ROUT:TERM FRON1", 15);
IOOUTPUTS(ADDR, "READ?", 5);
IOENTER(ADDR, &null_ch1);

printf("ɉɨɤɚɡɚɧɢɟ ɫ ɭɱɟɬɨɦ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ (ɤɚɧɚɥ 1): %f\n", null_ch1);

/* Ʉɚɧɚɥ 2: ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ; ɩɟɪɟɧɨɫ ɩɨɤɚɡɚɧɢɹ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ
     ɢ ɩɟɱɚɬɶ ɩɨɤɚɡɚɧɢɹ, ɢɡɦɟɪɟɧɧɨɝɨ ɫ ɧɭɥɟɜɵɦ ɡɧɚɱɟɧɢɟɦ */

IOOUTPUTS(ADDR, "ROUT:TERM FRON2", 15);
IOOUTPUTS(ADDR, "READ?", 5);
IOENTER(ADDR, &null_ch2);

printf("ɉɨɤɚɡɚɧɢɟ ɫ ɭɱɟɬɨɦ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ (ɤɚɧɚɥ 2): %f\n", null_ch2);

/* ȼɵɡɨɜ ɮɭɧɤɰɢɢ ɞɥɹ ɩɪɨɜɟɪɤɢ ɧɚ ɨɲɢɛɤɢ */

check_error("meter_meas");

}
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... 

/**************************************************************************/

void command_exe(char *commands[], int length)
{
/* ȼɵɩɨɥɧɟɧɢɟ ɩɨ ɨɞɧɨɣ ɫɬɪɨɤɟ ɤɨɦɚɧɞ ɡɚ ɤɚɠɞɵɣ ɩɪɨɯɨɞ ɰɢɤɥɚ */

int loop;

for (loop = 0; loop length; loop++)
{
     IOOUTPUTS(ADDR, commands[loop], strlen(commands[loop]));
}
}

/**************************************************************************/

void check_error(char *func_name)
{
/* ɋɱɢɬɵɜɚɧɢɟ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɧɟ ɜɨɡɧɢɤɥɢ ɥɢ ɨɲɢɛɤɢ */

char message[80];
int length = 80;

IOOUTPUTS(ADDR, "SYST:ERR?", 9); /* ɋɱɢɬɵɜɚɧɢɟ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ */
IOENTERS(ADDR, message, &length); /* ȼɜɨɞ ɫɬɪɨɤɢ ɨɲɢɛɤɢ */

while (atoi(message) != 0) /* ɐɢɤɥ ɜɵɩɨɥɧɹɟɬɫɹ, ɩɨɤɚ ɧɟ ɛɭɞɭɬ ɩɪɨɱɢɬɚɧɵ ɜɫɟ ɨɲɢɛɤɢ */
{
     printf("Ɉɲɢɛɤɚ %s ɜ ɮɭɧɤɰɢɢ %s\n\n", message, func_name);
     IOOUTPUTS(ADDR, "SYST:ERR?", 9);
     IOENTERS(ADDR, message, &length);
}
}

/**************************************************************************/
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ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ № 3 ɧɚ C ɞɥɹ GPIB

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɪɨɝɪɚɦɦɵ ɩɨɤɚɡɚɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɩɪɨɫɚ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ (SRQ), 
ɤɨɬɨɪɵɣ ɫɨɨɛɳɚɟɬ ɨ ɡɚɜɟɪɲɟɧɢɢ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɛɨɪ ɧɚɫɬɪɨɟɧ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɡɚɩɭɫɤɚ. Ɍɚɤɠɟ ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɨɩɟɪɚɰɢɣ ɪɚɡɜɟɪɬɤɢ.

/***************************************************************************

ɗɬɚ ɩɪɨɝɪɚɦɦɚ ɧɚɫɬɪɚɢɜɚɟɬ ɩɪɢɛɨɪ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɦɧɨɝɢɯ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ
ɬɨɤɚ ɩɨ ɜɧɟɲɧɟɦɭ ɡɚɩɭɫɤɭ. Ȼɢɬ "Ɉɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ" ɜ ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ, ɩɨɫɬɭɩɢɥ ɥɢ ɡɚɩɭɫɤ, ɢ ɞɥɹ ɜɵɞɚɱɢ ɡɚɩɪɨɫɚ SRQ. ȼ ɩɪɨɝɪɚɦɦɟ ɬɚɤɠɟ ɩɨɤɚɡɵɜɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɪɚɡɜɟɪɬɤɢ.

***************************************************************************/

#include <stdio.h> /* ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ printf() */
#include <stdlib.h> /* ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ atoi() */
#include <string.h> /* ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ strlen() */
#include <cfunc.h> /* Ɏɚɣɥ ɡɚɝɨɥɨɜɤɚ ɢɡ ɛɢɛɥɢɨɬɟɤɢ ɤɨɦɚɧɞ GPIB */

#define ISC 7L /* ɇɚɡɧɚɱɟɧɢɟ ɤɨɞɚ ɜɵɛɨɪɚ GPIB */
#define ADDR 722L /* ɍɫɬɚɧɨɜɤɚ ɚɞɪɟɫɚ GPIB ɩɪɢɛɨɪɚ */

/* ɉɪɨɬɨɬɢɩɵ ɮɭɧɤɰɢɣ */

void rst_clear(void);
void setup_status(void);
void meter_meas(void);
void command_exe(char *commands[], int length);
void check_error(char *func_name);

/**************************************************************************/

void main(void) /* ɇɚɱɚɥɨ main() */
{
rst_clear(); /* ɋɛɪɨɫ ɩɪɢɛɨɪɚ ɢ ɨɱɢɫɬɤɚ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ */
setup_status(); /* ɇɚɫɬɪɨɣɤɚ ɪɟɝɢɫɬɪɨɜ ɫɨɫɬɨɹɧɢɹ 34420A */
meter_meas(); /* ɇɚɫɬɪɨɣɤɚ ɩɪɢɛɨɪɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ */
}
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... 

/**************************************************************************/

void rst_clear(void)
{
/* ɋɛɪɨɫ ɩɪɢɛɨɪɚ, ɨɱɢɫɬɤɚ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ ɢ ɨɠɢɞɚɧɢɟ ɜɵɩɨɥɧɟɧɢɹ
   ɤɨɦɚɧɞ. Ʉɨɦɚɧɞɚ *OPC? ɨɬɩɪɚɜɥɹɟɬ «1» ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ ɩɨɫɥɟ
   ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɤɨɦɚɧɞ *RST ɢ *CLS. */

float value;

IOOUTPUTS(ADDR, "*RST;*CLS;*OPC?", 15);
IOENTER(ADDR, &value);
}

/**************************************************************************/

void setup_status(void)

{

/* ɉɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ ɢ ɧɚɥɢɱɢɢ ɩɨɤɚɡɚɧɢɣ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɞɨɥɠɧɨ ɜɨɡɧɢɤɚɬɶ 
   ɩɪɟɪɵɜɚɧɢɟ. ɑɬɨɛɵ ɧɚɫɬɪɨɢɬɶ ɪɟɝɢɫɬɪɵ ɫɨɫɬɨɹɧɢɹ ɧɚ ɜɵɪɚɛɨɬɤɭ ɩɪɟɪɵɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
   ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ ɢ ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ. */

/* ɍɫɬɚɧɨɜɤɚ ɛɢɬɚ 5 ("ɫɬɚɧɞɚɪɬɧɨɟ ɫɨɛɵɬɢɟ") ɜ ɛɚɣɬɟ ɫɨɫɬɨɹɧɢɹ, ɱɬɨɛɵ ɭɱɢɬɵɜɚɬɶ
   ɫɨɛɵɬɢɹ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ (2^5 = 32) */

IOOUTPUTS(ADDR, "*SRE 32", 7);

/* ɍɫɬɚɧɨɜɤɚ ɛɢɬɚ 0 ɜ ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɞɥɹ ɨɬɩɪɚɜɤɢ ɩɪɟɪɵɜɚɧɢɹ
   ɱɟɪɟɡ ɛɚɣɬ ɫɨɫɬɨɹɧɢɹ (2^0 = 1) */

IOOUTPUTS(ADDR, "*ESE 1", 6);

/* ȼɵɡɨɜ ɮɭɧɤɰɢɢ ɞɥɹ ɩɪɨɜɟɪɤɢ ɧɚ ɨɲɢɛɤɢ */

check_error("setup_status");
}
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/**************************************************************************/

void meter_meas(void)
{
/* ɇɚɫɬɪɨɣɤɚ ɩɪɢɛɨɪɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬ. ɬɨɤɚ ɩɨ ɤɚɧɚɥɭ 1
   (ɤɚɧɚɥɭ ɩɨ ɭɦɨɥɱɚɧɢɸ). ɂɡɦɟɪɟɧɢɟ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɧɚ ɞɢɚɩɚɡɨɧ 10 ɜɨɥɶɬ
   ɩɪɢ ɜɪɟɦɟɧɢ ɭɫɪɟɞɧɟɧɢɹ, ɪɚɜɧɨɦ 10 ɩɟɪɢɨɞɚɦ ɫɟɬɢ ɩɢɬɚɧɢɹ. */

float readings[5];
int stat_cond, i, numvalues = 5;
static char *cmd_string[]=
{

"SENS:FUNC ’VOLT:DC’", /* ȼɵɛɨɪ ɢɡɦ. ɧɚɩɪ. ɩɨɫɬ. ɬɨɤɚ ɩɨ ɤɚɧɚɥɭ 1 */
"SENS:VOLT:DC:RANG 10", /* ȼɵɛɨɪ ɞɢɚɩɚɡɨɧɚ 10 ɜɨɥɶɬ */
"SENS:VOLT:DC:NPLC 10", /* ȼɵɛɨɪ ɜɪɟɦɟɧɢ ɭɫɪɟɞɧɟɧɢɹ — 10 ɩɟɪɢɨɞɨɜ */
"CALC:FUNC SCAL", /* ȼɵɛɨɪ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɪɚɡɜɟɪɬɤɢ */
"CALC:STAT ON", /* ȼɤɥɸɱɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɪɚɡɜɟɪɬɤɢ */
"CALC:SCAL:GAIN 0.001", /* ɍɫɬɚɧɨɜɤɚ ɡɧɚɱɟɧɢɹ ɭɫɢɥɟɧɢɹ (1 ɦȼ) */
"CALC:SCAL:OFFS 0.5", /* ɍɫɬɚɧɨɜɤɚ ɡɧɚɱɟɧɢɹ ɫɦɟɳɟɧɢɹ (50 ɦȼ) */
"SAMP:COUN 5", /* ɂɡɦɟɪɹɟɬɫɹ 5 ɩɨɤɚɡɚɧɢɣ ɧɚ ɤɚɠɞɵɣ ɡɚɩɭɫɤ */
"TRIG:SOUR EXT" /* ȼɵɛɨɪ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɨɜ */

};

/* ȼɵɡɨɜ ɮɭɧɤɰɢɢ, ɜɵɩɨɥɧɹɸɳɟɣ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɟ ɫɬɪɨɤɢ ɤɨɦɚɧɞ */
command_exe(cmd_string, sizeof(cmd_string)/sizeof(char*));

/* ɂɧɢɰɢɚɰɢɹ ɢɡɦɟɪɟɧɢɹ, ɨɠɢɞɚɧɢɟ ɡɚɩɭɫɤɚ, ɡɚɬɟɦ ɭɫɬɚɧɨɜɤɚ ɛɢɬɚ 0
   "Ɉɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ" ɜ ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞ. */

IOOUTPUTS(ADDR, "INIT;*OPC", 9);

/* Ɉɠɢɞɚɧɢɟ ɜ ɰɢɤɥɟ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧ ɫɢɝɧɚɥ SRQ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ */

do

IOSTATUS(ISC, 1, &stat_cond);

while (!stat_cond);

/* ɉɟɪɟɧɨɫ ɩɨɤɚɡɚɧɢɣ ɢɡ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɜ ɜɵɯɨɞɧɨɣ ɛɭɮɟɪ */

IOOUTPUTS(ADDR, "FETC?", 5);

/* ȼɜɨɞ ɩɨɤɚɡɚɧɢɣ ɢ ɢɯ ɩɟɱɚɬɶ */

IOENTERA(ADDR, readings, &numvalues);

for (i = 0; i numvalues; i++)
printf("%f \n", readings[i]);
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... 

/* ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɨɩɪɨɫɚ ɞɥɹ ɫɱɢɬɵɜɚɧɢɹ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɹ ɢ ɨɱɢɫɬɤɢ ɜɫɟɯ ɛɢɬɨɜ */

IOSPOLL(ADDR, &stat_cond);

/* ȼɵɡɨɜ ɮɭɧɤɰɢɢ ɞɥɹ ɩɪɨɜɟɪɤɢ ɧɚ ɨɲɢɛɤɢ */

check_error("meter_meas");
}

/**************************************************************************/

void command_exe(char *commands[], int length)
{

/* ȼɵɩɨɥɧɟɧɢɟ ɩɨ ɨɞɧɨɣ ɫɬɪɨɤɟ ɤɨɦɚɧɞ ɡɚ ɤɚɠɞɵɣ ɩɪɨɯɨɞ ɰɢɤɥɚ */

int loop;

for (loop = 0; loop length; loop++)
{
     IOOUTPUTS(ADDR, commands[loop], strlen(commands[loop]));
}
}

/**************************************************************************/

void check_error(char *func_name)
{
/* ɋɱɢɬɵɜɚɧɢɟ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɧɟ ɜɨɡɧɢɤɥɢ ɥɢ ɨɲɢɛɤɢ */

char message[80];
int length = 80;

IOOUTPUTS(ADDR, "SYST:ERR?", 9); /* ɋɱɢɬɵɜɚɧɢɟ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ */
IOENTERS(ADDR, message, &length); /* ȼɜɨɞ ɫɬɪɨɤɢ ɨɲɢɛɤɢ */

while (atoi(message) != 0) /* ɐɢɤɥ ɜɵɩɨɥɧɹɟɬɫɹ, ɩɨɤɚ ɧɟ ɛɭɞɭɬ ɩɪɨɱɢɬɚɧɵ ɜɫɟ ɨɲɢɛɤɢ */
{
     printf("Ɉɲɢɛɤɚ %s ɜ ɮɭɧɤɰɢɢ %s\n\n", message, func_name);
     IOOUTPUTS(ADDR, "SYST:ERR?", 9);
     IOENTERS(ADDR, message, &length);
}
}

/**************************************************************************/
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ɉɪɢɦɟɪ ɦɚɤɪɨɫɚ Microsoft Excel

ɋ ɩɨɦɨɳɶɸ ɫɪɟɞɫɬɜ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ (Dynamic Data Exchange, 
DDE) ɜ Windows™ ɦɨɠɧɨ ɨɬɩɪɚɜɥɹɬɶ ɤɨɦɚɧɞɵ ɧɚ ɩɪɢɛɨɪ ɢ ɩɨɥɭɱɚɬɶ ɪɟɡɭɥɶɬɚɬɵ 
ɢɡɦɟɪɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɷɥɟɤɬɪɨɧɧɭɸ ɬɚɛɥɢɰɭ Microsoft Excel.

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɪɟɞɫɬɜɚ ɩɪɢɛɨɪɚ ɞɥɹ Windows («Keysight 
“Instrument Tools for Windows”»), ɚ ɬɚɤɠɟ ɩɥɚɬɚ ɢɧɬɟɪɮɟɣɫɚ GPIB 82335B. ɋɪɟɞɫɬɜɚ 
ɩɪɢɛɨɪɚ ɞɥɹ Windows ɫɨɞɟɪɠɚɬ ɞɜɟ ɩɪɨɝɪɚɦɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɛɨɬɭ ɫ ɢɧɬɟɪ-
ɮɟɣɫɨɦ GPIB —  ɩɪɨɝɪɚɦɦɭ (Interactive GPIB) ɢ  DDE GPIB .

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɪɟɞɫɬɜ ɩɪɢɛɨɪɚ ɞɥɹ Windows ɜ Microsoft Excel ɜɵɩɨɥɧɢɬɟ ɫɥɟ-
ɞɭɸɳɭɸ ɨɛɳɭɸ ɩɪɨɰɟɞɭɪɭ.
1 ɍɫɬɚɧɨɜɢɬɟ ɫɪɟɞɫɬɜɚ ɩɪɢɛɨɪɚ ɞɥɹ Windows (Tools for Windows), ɟɫɥɢ ɨɧɢ ɟɳɟ 

ɧɟ ɭɫɬɚɧɨɜɥɟɧɵ.

2 Ɂɚɩɭɫɬɢɬɟ ɩɪɢɥɨɠɟɧɢɟ «Interactive GPIB», ɫɨɡɞɚɣɬɟ ɢ ɫɨɯɪɚɧɢɬɟ ɜ ɧɟɦ ɮɚɣɥ 
ɤɨɧɮɢɝɭɪɚɰɢɢ (ɫ ɪɚɫɲɢɪɟɧɢɟɦ .IBC), ɤɨɬɨɪɵɣ ɨɩɢɫɵɜɚɟɬ ɢɧɬɟɪɮɟɣɫ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɩɪɢɛɨɪɨɦ. Ɉɛɹɡɚɬɟɥɶɧɨ ɨɬɤɥɸɱɢɬɟ ɜ ɤɨɧɮɢɝɭɪɚɰɢɢ EOI 
ɢ ɧɚɫɬɪɨɣɬɟ ɜɤɥɸɱɟɧɢɟ ɫɢɦɜɨɥɚ ɩɟɪɟɜɨɞɚ ɫɬɪɨɤɢ <lf> ɜ ɫɨɫɬɚɜ EOL. Ɉɩɢɫɚɧɢɟ 
ɩɪɨɰɟɞɭɪɵ ɫɨɡɞɚɧɢɹ ɮɚɣɥɚ ɤɨɧɮɢɝɭɪɚɰɢɢ (ɫ ɪɚɫɲɢɪɟɧɢɟɦ .IBC)
ɫɦ. ɜ Ɋɭɤɨɜɨɞɫɬɜɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɪɟɞɫɬɜ ɩɪɢɛɨɪɚ ɞɥɹ Windows («Instrument 
Tools for Windows»).

3 Ɂɚɩɭɫɬɢɬɟ DDE-ɫɟɪɜɟɪ GPIB. ɉɪɢɥɨɠɟɧɢɟ ɡɚɩɭɫɬɢɬɫɹ ɢ ɫɜɟɪɧɟɬɫɹ ɜ ɡɧɚɱɨɤ 
ɜ ɩɚɧɟɥɢ ɡɚɞɚɱ.

4 Ɂɚɩɭɫɬɢɬɟ ɦɚɤɪɨɫ, ɩɪɢɜɟɞɟɧɧɵɣ ɜ ɩɪɢɦɟɪɟ.

ȼ ɷɬɨɦ ɦɚɤɪɨɫɟ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɩɪɨɝɪɚɦɦɵ DDE GPIB 
ɢ ɡɚɞɨɤɭɦɟɧɬɢɪɨɜɚɧɵ ɜ Ɋɭɤɨɜɨɞɫɬɜɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɪɟɞɫɬɜ ɩɪɢɛɨɪɚ ɞɥɹ 
Windows («Instrument Tools for Windows»). ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɤɨɦɚɧɞɵ ɹɜɥɹɸɬɫɹ 
ɤɨɦɚɧɞɚɦɢ Microsoft Excel ɢ ɨɩɢɫɚɧɵ ɜ ɫɩɪɚɜɨɱɧɢɤɟ ɩɨ ɮɭɧɤɰɢɹɦ Excel.

– [Abort]

– [clear(device)]

– EnterS

– EOL

– OutputS

ɉɪɨɜɟɪɢɬɶ ɩɨɞɤɥɸɱɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɦɨɠɧɨ ɢɡ ɩɪɨɝɪɚɦɦɵ «Interactive GPIB» 

ɦɨɠɧɨ, ɨɬɩɪɚɜɢɜ ɜɵɯɨɞɧɭɸ ɫɬɪɨɤɭ *IDN? ɢ ɩɨɥɭɱɢɜ ɟɟ ɪɟɡɭɥɶɬɚɬɵ. Ɍɢɩɢɱɧɵɣ 

ɨɬɤɥɢɤ ɧɚ ɬɚɤɨɣ ɡɚɩɪɨɫ ɩɨɤɚɡɚɧ ɜ ɩɪɢɦɟɪɟ ɜ ɹɱɟɣɤɟ F4.
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ɉɪɢɦɟɱɚɧɢɹ ɩɨ ɦɚɤɪɨɫɭ

– ɂɡ ɫɨɨɛɪɚɠɟɧɢɣ ɩɪɨɫɬɨɬɵ ɦɚɤɪɨɫ ɪɚɡɪɚɛɨɬɚɧ ɫ ɪɚɫɱɟɬɨɦ ɧɚ ɜɵɜɨɞ ɢ ɜɜɨɞ ɞɚɧ-
ɧɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɥɢɫɬɟ ɦɚɤɪɨɫɚ. Ɇɨɠɧɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɜɵɜɨɞ ɢ ɜɜɨɞ
ɞɚɧɧɵɯ ɧɚ ɥɢɫɬ ɜ ɬɚɛɥɢɰɟ.

– Ʌɢɫɬ ɦɚɤɪɨɫɚ ɪɚɡɞɟɥɟɧ ɧɚ ɫɥɟɞɭɸɳɢɟ ɫɬɨɥɛɰɵ:

A ɫɨɞɟɪɠɢɬ ɢɦɟɧɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɦɚɤɪɨɫɟ ɩɟɪɟɦɟɧɧɵɯ

B ɫɨɞɟɪɠɢɬ ɤɨɦɚɧɞɵ ɦɚɤɪɨɫɚ

C ɫɨɞɟɪɠɢɬ ɩɪɢɦɟɱɚɧɢɹ ɤ ɤɨɦɚɧɞɚɦ ɦɚɤɪɨɫɚ

D ɦɟɫɬɨɡɚɩɨɥɧɢɬɟɥɶ

E ɫɨɞɟɪɠɢɬ ɨɬɩɪɚɜɥɹɟɦɵɟ ɤɨɦɚɧɞɵ SCPI

F, G, ... ɫɨɞɟɪɠɚɬ ɜɨɡɜɪɚɳɚɟɦɵɟ ɞɚɧɧɵɟ
– Ɇɚɤɪɨɫ ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɤɚɠɞɵɟ 15 ɦɢɧɭɬ ɜ ɬɟɱɟɧɢɟ 

12-ɱɚɫɨɜɨɝɨ ɩɟɪɢɨɞɚ ɢ ɡɚɩɢɫɵɜɚɟɬ ɩɨɥɭɱɟɧɧɵɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 
Ɉɬɞɟɥɶɧɵɟ ɩɨɤɚɡɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ

– ɑɬɨɛɵ ɨɛɨɣɬɢ ɨɝɪɚɧɢɱɟɧɢɟ ɧɚ 1024 ɩɨɤɚɡɚɧɢɹ ɜ ɩɚɦɹɬɢ, ɜ ɦɚɤɪɨɫɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɤɨɦɚɧɞɚ DATA:FEED.

– Ʉɨɦɚɧɞɵ CALCulate:STATe OFF ɢ CALCulate:STATE ON ɜ ɦɚɤɪɨɫɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɞɥɹ ɫɛɪɨɫɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɢɧɬɟɪɜɚɥɚ ɜ 15 ɦɢɧɭɬ. 
ȿɫɥɢ ɛɵ ɜ ɰɢɤɥɟ «while» ɨɬɫɭɬɫɬɜɨɜɚɥɢ ɷɬɢ ɤɨɦɚɧɞɵ, ɬɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚ-
ɬɟɥɢ ɜ ɤɚɠɞɨɦ ɢɡ ɩɪɨɦɟɠɭɬɤɨɜ ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ ɛɵ ɩɨ ɧɚɤɨɩɥɟɧɧɵɦ ɩɨɤɚɡɚɧɢɹɦ 
ɡɚ ɜɪɟɦɹ ɜɫɟɯ ɜɵɩɨɥɧɹɜɲɢɯɫɹ ɢɡɦɟɪɟɧɢɣ.



6 ɉɪɢɤɥɚɞɧɵɟ ɩɪɨɝɪɚɦɦɵ

270 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ



ɉɪɢɤɥɚɞɧɵɟ ɩɪɨɝɪɚɦɦɵ 6

ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 271



6 ɉɪɢɤɥɚɞɧɵɟ ɩɪɨɝɪɚɦɦɵ

272 ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

ɗɌȺ ɋɌɊȺɇɂɐȺ ɇȺɆȿɊȿɇɇɈ ɈɋɌȺȼɅȿɇȺ ɉɍɋɌɈɃ. 
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7 ɍɱɟɛɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɢɡɦɟɪɟɧɢɹɦ

ɍɱɟɛɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɢɡɦɟɪɟɧɢɹɦ     274
Ɇɟɬɨɞɢɤɢ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɬɨɱɧɢɤɢ ɩɨɝɪɟɲɧɨɫɬɟɣ     275
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ɍɱɟɛɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɢɡɦɟɪɟɧɢɹɦ
ɉɪɢɛɨɪ 34420A ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜɵɫɨɤɨɬɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɧɭɠɧɨ ɩɪɟɞɩɪɢ-
ɧɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɲɚɝɢ ɩɨ ɢɫɤɥɸɱɟɧɢɸ ɜɨɡɦɨɠɧɵɯ ɩɪɢɱɢɧ ɩɨɝɪɟɲɧɨɫɬɟɣ ɩɪɢ 
ɢɡɦɟɪɟɧɢɹɯ.

ɗɬɚ ɝɥɚɜɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɪɚɡɞɟɥɨɜ. ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɨɛɫɭɠɞɚɸɬɫɹ ɩɪɢɱɢɧɵ 
ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɡɦɟɪɟɧɢɣ. ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɵɜɚɸɬɫɹ ɤɨɧɤɪɟɬɧɵɟ ɫɩɨɫɨɛɵ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɛɨɪɚ, ɩɨɡɜɨɥɹɸɳɢɟ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ.

ɗɬɚ ɝɥɚɜɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɨɜ:

– «Ɇɟɬɨɞɢɤɢ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɬɨɱɧɢɤɢ ɩɨɝɪɟɲɧɨɫɬɟɣ» ɧɚ ɫɬɪɚɧɢɰɟ 275

«ɂɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ» ɧɚ ɫɬɪɚɧɢɰɟ 275

«ɂɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ» ɧɚ ɫɬɪɚɧɢɰɟ 285

«ɂɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ» ɧɚ ɫɬɪɚɧɢɰɟ 290

– «Ɉɱɢɫɬɤɚ ɤɨɧɬɚɤɬɨɜ ɪɚɡɴɟɦɨɜ» ɧɚ ɫɬɪɚɧɢɰɟ 299

– «ȼɯɨɞɧɨɣ ɪɚɡɴɟɦ» ɧɚ ɫɬɪɚɧɢɰɟ 301

– «ɉɨɥɭɱɟɧɢɟ ɞɟɬɚɥɟɣ ɜɯɨɞɧɨɝɨ ɪɚɡɴɟɦɚ» ɧɚ ɫɬɪɚɧɢɰɟ 302
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ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 275

Ɇɟɬɨɞɢɤɢ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɬɨɱɧɢɤɢ ɩɨɝɪɟɲɧɨɫɬɟɣ

ɂɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ

ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɩɟɪɟɱɢɫɥɟɧɵ ɢɫɬɨɱɧɢɤɢ ɩɨɝɪɟɲɧɨɫɬɟɣ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɧɚɩɪɹ-
ɠɟɧɢɹ. Ʉɚɠɞɵɣ ɢɡ ɷɬɢɯ ɢɫɬɨɱɧɢɤɨɜ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɨɩɢɫɵɜɚɟɬɫɹ ɜ ɞɚɥɶɧɟɣɲɢɯ
ɪɚɡɞɟɥɚɯ.

Ƀɬɭɩɲɨɣɥ 

ɪɩɞɫɠɳɨɩɬɭɣ Кɩɫɫɠɥɭɣɫɩɝɥɛ Ɍɭɫɛ-

ɨɣɱɛ

Ɍɝɺɢɛɨɨɶɠ 
ɬ ɥɛɜɠɦɺɧɣ 
ɣ ɪɩɟɥɦɹ-
ɲɠɨɣɺɧɣ

Ɋɚɞɢɨɱɚɫɬɨɬɧɵɟ 
ɩɨɦɟɯɢ

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɜɥɢɹɧɢɹ Ɋɑ-ɩɨɦɟɯ ɧɚ ɢɡɦɟɪɟɧɢɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɫɯɟɦɵ ɢ ɷɤɪɚɧɢɪɨɜɚɧɢɟ. 
ɇɢɡɤɢɣ ɭɪɨɜɟɧɶ ɢɡɥɭɱɚɟɦɵɯ Ɋɑ-ɩɨɦɟɯ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢɛɨɪ ɫɨɜɦɟɫɬɧɨ ɫ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɩɟɪɟɯɨɞɵ Ⱦɠɨɡɟɮɫɨɧɚ 
(ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɫɢɝɧɚɥɵ ɦɨɝɭɬ ɦɟɲɚɬɶ ɧɚɞɥɟɠɚɳɟɣ 
ɪɚɛɨɬɟ ɬɚɤɢɯ ɭɫɬɪɨɣɫɬɜ).

277

ɉɨɝɪɟɲɧɨɫɬɢ 
ɬɟɪɦɨɷɞɫ

ȼ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɩɪɢɛɨɪɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɥɟɦɦɵ, 
ɧɚ 99% ɫɨɫɬɨɹɳɢɟ ɢɡ ɦɟɞɢ, ɫ ɩɚɹɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ. 
ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɧɚɤɨɧɟɱɧɢɤɢ ɬɚɤɠɟ ɩɨɞɤɥɸɱɚɸɬɫɹ 
ɫ ɩɨɦɨɳɶɸ ɦɟɞɧɵɯ ɩɪɨɜɨɞɨɜ ɫ ɨɛɠɢɦɧɵɦɢ ɦɟɞɧɵɦɢ 
ɤɥɟɦɦɚɦɢ. Ɍɚɤɢɟ ɪɚɡɴɟɦɵ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɟ 
ɧɚɤɨɧɟɱɧɢɤɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɩɨɫɤɨɥɶɤɭ 
ɨɧɢ ɦɢɧɢɦɢɡɢɪɭɸɬ ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɪɦɨɷɞɫ ɩɨɝɪɟɲɧɨɫɬɢ.

278

Ɇɚɝɧɢɬɧɵɟ 
ɤɨɧɬɭɪɵ

ɂɫɩɨɥɶɡɭɣɬɟ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɩɪɢɛɨɪɭ ɩɨ ɜɢɬɨɣ ɩɚɪɟ, 
ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɩɥɨɳɚɞɶ ɤɨɧɬɭɪɚ ɩɪɢɟɦ ɧɚɜɨɞɨɤ, ɢɥɢ 
ɪɚɫɩɨɥɚɝɚɣɬɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɧɚɤɨɧɟɱɧɢɤɢ ɤɚɤ ɦɨɠɧɨ 
ɛɥɢɠɟ ɞɪɭɝ ɤ ɞɪɭɝɭ. ɇɟɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɢɥɢ 
ɜɢɛɪɢɪɭɸɳɢɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɧɚɤɨɧɟɱɧɢɤɢ ɬɚɤɠɟ ɛɭɞɭɬ 
ɜɵɡɵɜɚɬɶ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. ɉɪɢ 
ɪɚɛɨɬɟ ɜɛɥɢɡɢ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ 
ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɧɚɤɨɧɟɱɧɢɤɢ ɧɚɞɟɠɧɨ ɡɚɮɢɤɫɢɪɨɜɚɧɵ. 
ɉɪɢ ɜɨɡɦɨɠɧɨɫɬɢ ɜɫɟɝɞɚ ɢɫɩɨɥɶɡɭɣɬɟ ɦɚɬɟɪɢɚɥɵ, 
ɷɤɪɚɧɢɪɭɸɳɢɟ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ, ɢɥɢ ɭɜɟɥɢɱɢɜɚɣɬɟ 
ɮɢɡɢɱɟɫɤɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɫɜɹɡɚɧɧɵɟ 
ɫ ɢɫɬɨɱɧɢɤɚɦɢ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɩɪɨɛɥɟɦɵ. ȿɫɥɢ 
ɧɚɜɨɞɤɢ ɫɜɹɡɚɧɵ ɫ ɥɢɧɢɟɣ ɩɢɬɚɧɢɹ ɨɬ ɫɟɬɢ, 
ɢɫɩɨɥɶɡɭɣɬɟ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ NPLC ≥ 1.

278

ɉɨɞɚɜɥɟɧɢɟ ɩɨɦɟɯ 
ɩɨ ɥɢɧɢɢ ɩɢɬɚɧɢɹ 
(ɨɫɥɚɛɥɟɧɢɟ 
ɫɢɧɮɚɡɧɨɝɨ 
ɫɢɝɧɚɥɚ)

ɍɫɬɚɧɨɜɢɬɟ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɪɚɜɧɵɦ 1 ɢɥɢ ɛɨɥɟɟ 
ɩɟɪɢɨɞɚɦ ɫɟɬɢ ɩɢɬɚɧɢɹ (PLC).

279

Ɂɚɦɵɤɚɧɢɹ ɱɟɪɟɡ 
ɰɟɩɢ ɡɚɡɟɦɥɟɧɢɹ 
(«ɡɟɦɥɹɧɵɟ 
ɩɟɬɥɢ»)

Ʌɭɱɲɟ ɜɫɟɝɨ ɭɫɬɪɚɧɢɬɶ ɡɚɦɵɤɚɧɢɹ ɱɟɪɟɡ ɰɟɩɢ 
ɡɚɡɟɦɥɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɹ ɢɡɨɥɹɰɢɸ ɩɪɢɛɨɪɚ ɨɬ ɡɟɦɥɢ; 
ɧɟ ɩɨɞɤɥɸɱɚɣɬɟ ɜɯɨɞɧɵɟ ɤɥɟɦɦɵ ɤ ɡɚɡɟɦɥɟɧɢɸ. ȿɫɥɢ 
ɩɪɢɛɨɪ ɧɟɨɛɯɨɞɢɦɨ ɫɜɹɡɚɬɶ ɫ ɡɟɦɥɟɣ, ɨɛɹɡɚɬɟɥɶɧɨ 
ɩɨɞɤɥɸɱɢɬɟ ɢ ɟɝɨ, ɢ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ ɤ ɨɞɧɨɣ ɢ ɬɨɣ 
ɠɟ ɨɛɳɟɣ ɬɨɱɤɟ ɡɚɡɟɦɥɟɧɢɹ. ɗɬɨ ɫɧɢɡɢɬ ɢɥɢ ɭɫɬɪɚɧɢɬ 
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ɪɚɡɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɦɟɠɞɭ ɭɫɬɪɨɣɫɬɜɚɦɢ. Ɍɚɤɠɟ ɩɪɢ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɹɡɚɬɟɥɶɧɨ ɨɛɟɫɩɟɱɶɬɟ ɩɨɞɤɥɸɱɟɧɢɟ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɢ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɤ ɨɞɧɨɣ 
ɢ ɬɨɣ ɠɟ ɪɨɡɟɬɤɟ ɩɢɬɚɧɢɹ.

Ɍɝɺɢɛɨɨɶɠ 
ɬ ɥɛɜɠɦɺɧɣ 
ɣ ɪɩɟɥɦɹ-
ɲɠɨɣɺɧɣ

ɉɨɞɚɜɥɟɧɢɟ 
ɫɢɧɮɚɡɧɨɝɨ 
ɫɢɝɧɚɥɚ

ɍɦɟɧɶɲɢɬɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ (ɞɨɛɚɜɨɱɧɨɟ) 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɥɢ ɫɢɧɮɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ.

281

Ɍɝɺɢɛɨɨɶɠ 
ɬ ɣɢɧɠɫɣ-
ɭɠɦɷɨɶɧ 
ɪɫɣɜɩɫɩɧ

ɉɨɝɪɟɲɧɨɫɬɢ 
ɨɬ ɧɚɝɪɭɡɤɢ

ȼɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢɛɨɪɚ ɩɪɟɜɵɲɚɟɬ 10 GΩ 
ɜ ɞɢɚɩɚɡɨɧɟ ɧɚɩɪɹɠɟɧɢɣ ɨɬ 1 ɦȼ ɞɨ 10 ȼ,
ɩɪɟɜɵɲɚɟɬ 10 MΩ ɜ ɞɢɚɩɚɡɨɧɟ 100 ȼ.

282

Ɍɨɤ ɫɦɟɳɟɧɢɹ ɧɚ 
ɜɯɨɞɟ (Ɍɨɤ ɭɬɟɱɤɢ)

ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɫɯɟɦɵ ɩɪɢɛɨɪɚ ɫɨɡɞɚɸɬ ɬɨɤ ɫɦɟɳɟɧɢɹ 
ɧɚ ɜɯɨɞɟ ɨɤɨɥɨ 30 ɩȺ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɨɬ 0 °C ɞɨ 30 °C. Ɍɨɤ ɫɦɟɳɟɧɢɹ ɛɭɞɟɬ ɦɟɧɹɬɶɫɹ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɨɬɥɢɱɧɵɯ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɹɥɚɫɶ ɤɚɥɢɛɪɨɜɤɚ ɩɪɢɛɨɪɚ.

283

ɂɧɠɟɤɬɢɪɭɟɦɵɣ 
ɬɨɤ

ɋɯɟɦɚ ɦɨɠɟɬ ɛɵɬɶ ɢɥɢ ɧɟ ɛɵɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ 
ɤ ɢɧɠɟɤɬɢɪɭɟɦɨɦɭ ɬɨɤɭ; ɷɬɨ ɡɚɜɢɫɢɬ ɨɬ ɬɨɩɨɥɨɝɢɢ 
ɢɡɦɟɪɹɟɦɨɣ ɜɨɥɶɬɦɟɬɪɨɦ ɫɯɟɦɵ, ɨɬ ɭɪɨɜɧɹ ɩɨɥɧɨɝɨ 
ɢɦɩɟɞɚɧɫɚ ɫɯɟɦɵ, ɚ ɬɚɤɠɟ ɨɬ ɩɨɞɚɜɥɟɧɢɹ ɫɢɧɮɚɡɧɨɝɨ 
ɫɢɝɧɚɥɚ ɢ ɩɨɦɟɯ ɨɬ ɫɟɬɢ ɩɢɬɚɧɢɹ ɜ ɢɡɦɟɪɢɬɟɥɶɧɨɦ 
ɩɪɢɛɨɪɟ.

283

Ƀɬɭɩɲɨɣɥ 

ɪɩɞɫɠɳɨɩɬɭɣ Кɩɫɫɠɥɭɣɫɩɝɥɛ Ɍɭɫɛ-

ɨɣɱɛ
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Ɋɚɞɢɨɱɚɫɬɨɬɧɵɟ ɩɨɦɟɯɢ
Ȼɨɥɶɲɢɧɫɬɜɨ ɩɪɢɛɨɪɨɜ, ɢɡɦɟɪɹɸɳɢɯ ɧɚɩɪɹɠɟɧɢɟ, ɦɨɝɭɬ ɜɵɞɚɜɚɬɶ ɥɨɠɧɵɟ ɩɨɤɚɡɚ-
ɧɢɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɢɥɶɧɵɯ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɩɨɥɟɣ. ȼɨɡɦɨɠɧɵɟ ɢɫɬɨɱɧɢɤɢ 
ɬɚɤɢɯ ɩɨɥɟɣ — ɪɚɞɢɨ, ɬɟɥɟɜɢɞɟɧɢɟ, ɩɟɪɟɞɚɬɱɢɤɢ ɫɢɫɬɟɦ ɫɜɹɡɢ, ɦɨɛɢɥɶɧɵɟ ɬɟɥɟ-
ɮɨɧɵ ɢ ɬ. ɞ. ɗɧɟɪɝɢɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɨɥɟɛɚɧɢɣ ɦɨɠɟɬ ɧɚɜɨɞɢɬɶɫɹ ɧɚ ɩɪɢɛɨɪ 
ɩɨ ɜɯɨɞɚɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɳɭɩɨɜ ɢɥɢ ɤɚɛɟɥɹɦ, ɩɨɞɤɥɸɱɟɧɧɵɦ ɫ ɡɚɞɧɟɣ ɫɬɨɪɨɧɵ 
ɩɪɢɛɨɪɚ. Ⱦɟɪɠɢɬɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɧɚɤɨɧɟɱɧɢɤɢ ɢ ɤɚɛɟɥɢ, ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɡɚɞɧɟɣ 
ɩɚɧɟɥɢ, ɤɚɤ ɦɨɠɧɨ ɞɚɥɶɲɟ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɱɬɨɛɵ ɦɢɧɢ-
ɦɢɡɢɪɨɜɚɬɶ Ɋɑ-ɩɨɦɟɯɢ.

ɍɪɨɜɟɧɶ Ɋɑ-ɩɨɦɟɯ, ɢɡɥɭɱɚɟɦɵɯ ɩɪɢɛɨɪɨɦ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɫɬɚɧɞɚɪ-
ɬɚɦ. ȿɫɥɢ ɭɫɥɨɜɢɹ ɤɨɧɤɪɟɬɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɤɪɚɣɧɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɢɡɥɭɱɚɟɦɵɦ 
ɩɪɢɛɨɪɨɦ Ɋɑ-ɩɨɦɟɯɚɦ, ɢɫɩɨɥɶɡɭɣɬɟ ɧɚ ɜɯɨɞɧɵɯ ɤɚɛɟɥɹɯ ɫɢɧɮɚɡɧɵɣ ɞɪɨɫɫɟɥɶ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ.
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ɉɨɝɪɟɲɧɨɫɬɢ ɬɟɪɦɨɷɞɫ
Ɍɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɧɚɩɪɹɠɟɧɢɹ — ɷɬɨ ɫɚɦɵɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɢɫɬɨɱɧɢɤ 
ɩɨɝɪɟɲɧɨɫɬɟɣ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɧɢɡɤɢɯ ɧɚɩɪɹɠɟɧɢɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. Ɍɟɪɦɨɷɥɟɤɬɪɢ-
ɱɟɫɤɢɟ ɧɚɩɪɹɠɟɧɢɹ (ɬɟɪɦɨɷɞɫ) ɫɨɡɞɚɸɬɫɹ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɫɨɟɞɢɧɟɧɢɣ ɦɟɠɞɭ ɪɚɡ-
ɧɵɦɢ ɦɟɬɚɥɥɚɦɢ, ɢɦɟɸɳɢɦɢ ɪɚɡɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ. Ʉɚɠɞɨɟ ɢɡ ɫɨɟɞɢɧɟɧɢɣ ɦɟɬɚɥɥɚ 
ɫ ɦɟɬɚɥɥɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬ , ɫɨɡɞɚɸɳɭɸ ɧɚɩɪɹɠɟɧɢɟ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ 
ɬɟɦɩɟɪɚɬɭɪɟ ɩɟɪɟɯɨɞɚ ɢɥɢ ɫɬɵɤɚ. ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɧɢɠɧɢɯ ɧɚɩɪɹɠɟɧɢɣ ɫɥɟɞɭɟɬ ɩɪɢ-
ɧɢɦɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ, ɱɬɨɛɵ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɧɚɩɪɹɠɟɧɢɹ 
ɬɟɪɦɨɷɞɫ ɢ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ. ɋɚɦɵɟ ɥɭɱɲɢɟ ɫɨɟɞɢɧɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɢ 
ɤɨɧɬɚɤɬɟ «ɦɟɞɶ ɤ ɦɟɞɢ» ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɩɪɟɫɫɨɜɤɢ. ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɩɪɢ-
ɜɟɞɟɧɵ ɬɢɩɢɱɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɬɟɪɦɨɷɞɫ ɞɥɹ ɫɨɟɞɢɧɟɧɢɣ ɦɟɠɞɭ ɪɚɡɧɨɪɨɞɧɵɦɢ 
ɦɟɬɚɥɥɚɦɢ.

ɒɭɦ, ɜɵɡɵɜɚɟɦɵɣ ɦɚɝɧɢɬɧɵɦɢ ɩɨɥɹɦɢ
ȼ ɫɥɭɱɚɟ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɜɨɡɥɟ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɫɥɟɞɭɟɬ ɩɪɢɧɹɬɶ ɬɪɟɛɭɟ-
ɦɵɟ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɧɚɜɨɞɤɭ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɨɞɤɥɸɱɟ-
ɧɢɹɯ ɤ ɨɛɴɟɤɬɭ ɢɡɦɟɪɟɧɢɹ. Ȼɭɞɶɬɟ ɨɫɨɛɟɧɧɨ ɨɫɬɨɪɨɠɧɵ ɩɪɢ ɪɚɛɨɬɟ ɜɨɡɥɟ 
ɩɪɨɜɨɞɧɢɤɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɬɟɤɚɸɬ ɛɨɥɶɲɢɟ ɬɨɤɢ.

Ɍɩɠɟɣɨɠɨɣɠ ɧɠɟɷ- Ɋɫɣɜɦ. ɧȽ/ °C

ɦɟɞɶ <0,3

ɡɨɥɨɬɨ 0,5

ɫɟɪɟɛɪɨ 0,5

ɥɚɬɭɧɶ 3

ɛɟɪɢɥɥɢɟɜɚɹ ɛɪɨɧɡɚ 5

ɚɥɸɦɢɧɢɣ 5

ɤɨɜɚɪ ɢɥɢ ɫɩɥɚɜ 42 («alloy 42») 40

ɤɪɟɦɧɢɣ 500

ɨɤɫɢɞ ɦɟɞɢ 1000

ɤɚɞɦɢɟɜɨ-ɨɥɨɜɹɧɧɵɣ ɩɪɢɩɨɣ 0,2

ɨɥɨɜɹɧɧɨ-ɫɜɢɧɰɨɜɵɣ ɩɪɢɩɨɣ 5
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Ɏɢɥɶɬɪɚɰɢɹ ɧɚɩɪɹɠɟɧɢɣ ɲɭɦɨɜ ɨɬ ɥɢɧɢɢ ɩɢɬɚɧɢɹ
ȼɚɠɧɵɦ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɫɜɨɣɫɬɜɨɦ ɢɧɬɟɝɪɢɪɭɸɳɢɯ ɚɧɚɥɨɝɨɜɨ-ɰɢɮɪɨɜɵɯ ɩɪɟɨɛɪɚ-
ɡɨɜɚɬɟɥɟɣ (Ⱥɐɉ) ɹɜɥɹɟɬɫɹ ɢɯ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɞɚɜɥɹɬɶ ɩɚɪɚɡɢɬɧɵɟ ɫɢɝɧɚɥɵ. ɋɯɟɦɵ 
ɢɧɬɟɝɪɢɪɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ ɩɨɞɚɜɥɹɸɬ ɫɜɹɡɚɧɧɵɟ ɫ ɥɢɧɢɟɣ ɩɢɬɚɧɢɹ ɲɭɦɵ, ɩɪɢɫɭɬ-
ɫɬɜɭɸɳɢɟ ɜ ɫɢɝɧɚɥɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɧɚ ɜɯɨɞɟ. ɗɬɨ ɧɚɡɵɜɚɟɬɫɹ  -

  (NMR). ɉɨɞɚɜɥɟɧɢɟ ɫɢɧɮɚɡɧɨɝɨ ɫɢɝɧɚɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɤɨɝɞɚ 
ɩɪɢɛɨɪ ɢɡɦɟɪɹɟɬ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ ɜɯɨɞɟ, «ɭɫɪɟɞɧɹɹ» ɟɝɨ ɡɚ ɮɢɤɫɢɪɨ-
ɜɚɧɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ. ȿɫɥɢ ɭɫɬɚɧɨɜɢɬɶ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɪɚɜɧɵɦ ɰɟɥɨɦɭ ɱɢɫɥɭ 
ɩɟɪɢɨɞɨɜ ɫɟɬɢ ɩɢɬɚɧɢɹ (PLC) ɞɥɹ ɜɯɨɞɚ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɚɪɚɡɢɬɧɵɟ 
ɩɨɦɟɯɢ, ɬɨ ɷɬɢ ɩɨɝɪɟɲɧɨɫɬɢ (ɢ ɢɯ ɝɚɪɦɨɧɢɤɢ) ɭɪɚɜɧɨɜɟɫɹɬɫɹ ɢ ɜɡɚɢɦɧɨ ɫɜɟɞɭɬ ɞɪɭɝ 
ɞɪɭɝɚ ɩɨɱɬɢ ɤ ɧɭɥɸ.

ɉɪɢ ɩɨɞɚɱɟ ɩɢɬɚɧɢɹ ɧɚ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɨɧ ɢɡɦɟɪɹɟɬ ɱɚɫɬɨɬɭ ɜ ɫɟɬɢ ɩɢɬɚɧɢɹ 
(50 Ƚɰ ɢɥɢ 60 Ƚɰ) ɢ ɢɫɩɨɥɶɡɭɟɬ ɪɟɡɭɥɶɬɚɬ ɷɬɨɝɨ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɪɟ-
ɦɟɧɢ ɭɫɪɟɞɧɟɧɢɹ. ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɭɤɚɡɚɧɵ ɩɨɤɚɡɚɬɟɥɢ ɩɨɞɚɜɥɟɧɢɹ ɲɭɦɨɜ, 
ɞɨɫɬɢɝɚɟɦɨɝɨ ɜ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ. ɑɬɨɛɵ ɭɜɟɥɢɱɢɬɶ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ 
ɢ ɭɥɭɱɲɢɬɶ ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɨɜ, ɜɵɛɢɪɚɣɬɟ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ.

ɒɣɬɦɩ 

ɪɠɫɣɩɟɩɝ 

(NPLC)

Ƚɫɠɧɺ ɮɬɫɠɟɨɠɨɣɺ Ɋɩɟɛɝɦɠɨɣɠ ɬɣɨɯɛɢɨɩɞɩ 

ɬɣɞɨɛɦɛ
60 Ⱦɱ (50 Ⱦɱ)

0,02 334 ɦɫ (400 ɦɫ) ɧɟɬ

0,2 3 ɦɫ (4 ɦɫ) ɧɟɬ

1 16,7 ɦɫ (20 ɦɫ) 60 ɞȻ

2 33,4 ɦɫ (40 ɦɫ) 90 ɞȻ

10 167 ɦɫ (200 ɦɫ) 95 ɞȻ

20 334 ɦɫ (400 ɦɫ) 100 ɞȻ

100 1,67 ɫ (2 ɫ) 105 ɞȻ

200 3,34 ɫ (4 ɫ) 110 ɞȻ
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ɒɭɦ, ɜɵɡɵɜɚɟɦɵɣ ɡɚɦɵɤɚɧɢɹɦɢ ɱɟɪɟɡ ɰɟɩɢ ɡɚɡɟɦɥɟɧɢɹ
ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɯɟɦɚɯ, ɝɞɟ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɢ ɨɛɴɟɤɬ ɢɡɦɟɪɟ-
ɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɨɞɧɨ ɢ ɬɨ ɠɟ ɡɚɡɟɦɥɟɧɢɟ, ɨɛɪɚɡɭɟɬɫɹ ɰɟɩɶ ɱɟɪɟɡ ɤɨɧɬɭɪ ɡɚɡɟɦɥɟ-
ɧɢɹ. Ʉɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ ɧɢɠɟ, ɥɸɛɚɹ ɪɚɡɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɦɟɠɞɭ ɞɜɭɦɹ 
ɬɨɱɤɚɦɢ ɡɚɡɟɦɥɟɧɢɹ (Vɡɚɡɟɦɥɟɧɢɹ) ɜɵɡɵɜɚɟɬ ɩɪɨɬɟɤɚɧɢɟ ɬɨɤɚ ɱɟɪɟɡ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 

ɳɭɩ LO. ɗɬɨ ɜɵɡɨɜɟɬ ɩɨɹɜɥɟɧɢɟ ɨɲɢɛɨɱɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ VL, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɫɤɥɚɞɵ-

ɜɚɬɶɫɹ ɫ ɢɡɦɟɪɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ.

ɑɬɨɛɵ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡ-ɡɚ ɡɚɦɵɤɚɧɢɣ ɱɟɪɟɡ ɰɟɩɢ ɡɚɡɟɦɥɟɧɢɹ, 
ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɟɟ.

– ȿɫɥɢ Vɡɚɡɟɦɥɟɧɢɹ — ɷɬɨ   , ɩɨɞɞɟɪɠɢɜɚɣɬɟ RL 

ɦɚɥɵɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ Ri.

– ȿɫɥɢ Vɡɚɡɟɦɥɟɧɢɹ — ɷɬɨ   , ɩɨɞɞɟɪɠɢɜɚɣɬɟ RL 

ɦɚɥɵɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ Z ɢ ɭɫɬɚɧɨɜɢɬɟ ɜ ɩɪɢɛɨɪɟ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɪɚɜɧɵɦ 
1 ɩɟɪɢɨɞɭ ɫɟɬɢ ɩɢɬɚɧɢɹ (PLC) ɢɥɢ ɜɵɲɟ. .   73.
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ɉɨɞɚɜɥɟɧɢɟ ɫɢɧɮɚɡɧɨɝɨ ɫɢɝɧɚɥɚ
ȼ ɢɞɟɚɥɶɧɨɦ ɫɥɭɱɚɟ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɛɭɞɟɬ ɩɨɥɧɨɫɬɶɸ ɢɡɨɥɢɪɨɜɚɧ ɨɬ ɫɯɟɦ, 
ɢɫɩɨɥɶɡɭɸɳɢɯ ɡɚɡɟɦɥɟɧɢɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɦɟɠɞɭ ɤɥɟɦɦɨɣ ɜɯɨɞɚ LO ɩɪɢɛɨɪɚ 
ɢ ɡɚɡɟɦɥɟɧɢɟɦ ɫɭɳɟɫɬɜɭɸɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢ ɟɦɤɨɫɬɶ, ɤɨɬɨɪɵɟ ɧɟ ɛɟɫɤɨɧɟɱɧɵ. 
ȿɫɥɢ ɧɚ ɨɛɟ ɤɥɟɦɦɵ ɜɨɡɞɟɣɫɬɜɭɟɬ ɫɢɝɧɚɥ, ɮɨɪɦɢɪɭɟɦɵɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɢɹ 
ɡɚɡɟɦɥɟɧɢɹ, Vf, ɬɨ ɱɟɪɟɡ RS ɛɭɞɟɬ ɩɪɨɬɟɤɚɬɶ ɬɨɤ, ɜɵɡɵɜɚɸɳɢɣ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

VL, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ.

Ɍɚɤɨɟ ɜɨɡɧɢɤɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ VL ɛɭɞɟɬ ɫɤɥɚɞɵɜɚɬɶɫɹ ɫɨ ɜɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ ɩɪɢ-

ɛɨɪɚ. ɉɨ ɦɟɪɟ ɩɪɢɛɥɢɠɟɧɢɹ ɡɧɚɱɟɧɢɹ RS ɤ 0 ɩɚɞɚɟɬ ɢ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɟɫɥɢ Vf ɢɦɟɟɬ ɱɚɫɬɨɬɭ ɫɟɬɢ ɩɢɬɚɧɢɹ (50 Ƚɰ ɢɥɢ 60 Ƚɰ), ɷɬɨɬ ɲɭɦ ɦɨɠɧɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɬɶ, ɭɫɬɚɧɨɜɢɜ ɧɚ ɩɪɢɛɨɪɟ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɪɚɜɧɵɦ 1 ɩɟɪɢ-
ɨɞɭ ɫɟɬɢ ɩɢɬɚɧɢɹ (PLC) ɢɥɢ ɛɨɥɶɲɢɦ. .   279.
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ɉɨɝɪɟɲɧɨɫɬɢ ɨɬ ɧɚɝɪɭɡɤɢ ɢɡ-ɡɚ ɜɯɨɞɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ɢɡɦɟɪɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬ. ɬɨɤɚ)

ɉɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɨɬ ɧɚɝɪɭɡɤɢ ɜɨɡɧɢɤɚɸɬ, ɤɨɝɞɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɴɟɤɬɚ ɢɡɦɟ-
ɪɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɡɧɚɱɢɦɭɸ ɞɨɥɸ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɯɨɞɨɜ ɩɪɢɛɨɪɚ. 
ɗɬɨɬ ɢɫɬɨɱɧɢɤ ɩɨɝɪɟɲɧɨɫɬɢ ɩɨɤɚɡɚɧ ɧɚ ɫɯɟɦɟ ɧɢɠɟ.
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ɉɨɝɪɟɲɧɨɫɬɢ ɨɬ ɧɚɝɪɭɡɤɢ ɢɡ-ɡɚ ɬɨɤɚ ɫɦɟɳɟɧɢɹ ɧɚ ɜɯɨɞɟ (ɬɨɤɚ 
ɭɬɟɱɤɢ)

ɍ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɭɫɬɪɨɣɫɬɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜɨ ɜɯɨɞɧɵɯ ɫɯɟɦɚɯ ɩɪɢɛɨɪɚ, ɦɨɝɭɬ 
ɛɵɬɶ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɬɨɤɢ ɭɬɟɱɤɢ, ɧɚɡɵɜɚɟɦɵɟ ɬɨɤɚɦɢ ɫɦɟɳɟɧɢɹ. Ⱦɟɣɫɬɜɢɟ ɬɨɤɚ 
ɫɦɟɳɟɧɢɹ ɧɚ ɜɯɨɞɟ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɩɨɝɪɟɲɧɨɫɬɶ ɨɬ ɧɚɝɪɭɡɤɢ ɧɚ ɜɯɨɞɧɵɯ ɤɥɟɦɦɚɯ 
ɩɪɢɛɨɪɚ.

Ɍɨɤ ɭɬɟɱɤɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɭɞɜɚɢɜɚɟɬɫɹ ɩɪɢ ɤɚɠɞɨɦ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ 
10 °C, ɢɡ-ɡɚ ɱɟɝɨ ɨɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚɦɧɨɝɨ ɛɨɥɟɟ ɡɚɦɟɬɧɭɸ ɩɪɨɛɥɟɦɭ ɩɪɢ ɜɵɫɨɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ. Ɍɨɤ ɫɦɟɳɟɧɢɹ ɧɚ ɜɯɨɞɟ ɦɨɠɧɨ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ, ɱɬɨɛɵ ɭɫɬɪɚɧɢɬɶ 
ɬɚɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ. Ɍɨɤ ɫɦɟɳɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɦɢɧɢɦɢɡɢɪɭɟɬɫɹ ɜ ɯɨɞɟ ɩɪɨɰɟ-
ɞɭɪɵ ɤɚɥɢɛɪɨɜɤɢ ɧɭɥɹ (ɫɦ. Ƚɥɚɜɭ 4 ɜ «    34420A»). 
ɋɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɩɪɨɰɟɞɭɪɭ ɤɚɥɢɛɪɨɜɤɢ ɧɭɥɹ, ɟɫɥɢ ɜɵ ɪɚɛɨɬɚɟɬɟ ɫ ɩɪɢɛɨɪɨɦ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ, ɤɨɬɨɪɚɹ ɛɨɥɟɟ ɱɟɦ ɧɚ 5 °C ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɤɨɬɨɪɨɣ 
ɜɵɩɨɥɧɹɥɚɫɶ ɤɚɥɢɛɪɨɜɤɚ.
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ɒɭɦ, ɜɵɡɵɜɚɟɦɵɣ ɢɧɠɟɤɬɢɪɭɟɦɵɦ ɬɨɤɨɦ
Ɉɫɬɚɬɨɱɧɵɟ ɟɦɤɨɫɬɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɢɬɚɧɢɹ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɩɪɨɬɟɤɚɧɢɟ 
ɧɟɛɨɥɶɲɢɯ ɬɨɤɨɜ ɨɬ ɳɭɩɚ LO ɩɪɢɛɨɪɚ ɧɚ ɡɚɡɟɦɥɟɧɢɟ. ɑɚɫɬɨɬɚ «ɢɧɠɟɤɬɢɪɭɟɦɨɝɨ 
ɬɨɤɚ» ɦɨɠɟɬ ɛɵɬɶ ɪɚɜɧɚ ɱɚɫɬɨɬɟ ɫɟɬɢ ɩɢɬɚɧɢɹ ɢɥɢ, ɜɨɡɦɨɠɧɨ, ɱɚɫɬɨɬɚɦ ɝɚɪɦɨɧɢɤ 
ɫɟɬɢ ɩɢɬɚɧɢɹ. ȼɟɥɢɱɢɧɚ ɢɧɠɟɤɬɢɪɭɟɦɨɝɨ ɬɨɤɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ ɪɚɛɨɱɟɣ 
ɱɚɫɬɨɬɵ ɫɟɬɢ ɩɢɬɚɧɢɹ. ȿɫɥɢ ɩɪɢɛɨɪ ɪɚɛɨɬɚɟɬ ɨɬ ɫɟɬɢ ɩɢɬɚɧɢɹ, ɨɬɥɢɱɧɨɣ ɨɬ ɫɟɬɢ 
ɩɢɬɚɧɢɹ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɩɪɢ ɤɚɥɢɛɪɨɜɤɟ ɩɪɢɛɨɪɚ, ɬɨ ɩɨɬɪɟɛɭɟɬɫɹ ɩɨɜɬɨ-
ɪɢɬɶ ɤɚɥɢɛɪɨɜɤɭ ɢɧɠɟɤɬɢɪɭɟɦɨɝɨ ɬɨɤɚ. ɇɚ ɫɯɟɦɟ ɩɨɤɚɡɚɧ ɭɩɪɨɳɟɧɧɵɣ ɜɢɞ ɰɟɩɢ.

ɇɚ ɫɯɟɦɟ ɧɢɠɟ ɩɨ ɫɨɟɞɢɧɟɧɢɸ A ɢɧɠɟɤɬɢɪɭɟɦɵɣ ɬɨɤ ɩɪɨɬɟɤɚɟɬ ɨɬ ɫɨɟɞɢɧɟɧɢɹ 
ɫ ɡɚɡɟɦɥɟɧɢɟɦ, ɪɟɚɥɢɡɨɜɚɧɧɨɝɨ ɜ ɫɯɟɦɟ, ɧɚ ɤɥɟɦɦɭ LO ɜɨɥɶɬɦɟɬɪɚ, ɢ ɲɭɦ ɜ ɢɡɦɟ-
ɪɟɧɢɟ ɧɟ ɞɨɛɚɜɥɹɟɬɫɹ. Ɉɞɧɚɤɨ ɜ ɫɥɭɱɚɟ ɫɨɟɞɢɧɟɧɢɹ B ɢɧɠɟɤɬɢɪɭɟɦɵɣ ɬɨɤ ɩɪɨɬɟ-
ɤɚɟɬ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ R ɢ ɞɨɛɚɜɥɹɟɬ ɜ ɢɡɦɟɪɟɧɢɟ ɲɭɦ. ɉɪɢ ɫɨɟɞɢɧɟɧɢɹɯ ɩɨ ɫɯɟɦɟ B 
ɛɨɥɶɲɢɟ ɜɟɥɢɱɢɧɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ R ɭɯɭɞɲɚɸɬ ɫɢɬɭɚɰɢɸ.

ɒɭɦ, ɜɧɨɫɢɦɵɣ ɢɧɠɟɤɬɢɪɭɟɦɵɦ ɬɨɤɨɦ, ɦɨɠɧɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɜ, ɭɫɬɚɧɨɜɢɜ 
ɧɚ ɩɪɢɛɨɪɟ ɜɪɟɦɹ ɭɫɪɟɞɧɟɧɢɹ ɜ ɩɟɪɢɨɞɚɯ ɫɟɬɢ ɩɢɬɚɧɢɹ (PLC) ɪɚɜɧɵɦ 1 ɢɥɢ ɛɨɥɟɟ. 

.   279.
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ɂɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ

ȼ ɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɚɯ ɨɩɢɫɵɜɚɸɬɫɹ ɤɨɧɤɪɟɬɧɵɟ ɦɟɬɨɞɢɤɢ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ. ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ ɦɟɬɨɞɢɤɢ ɢ ɩɨɝɪɟɲɧɨɫɬɢ, ɨɩɢɫɚɧɧɵɟ ɜ ɷɬɨɣ ɝɥɚɜɟ 
ɜɵɲɟ.

4-ɩɪɨɜɨɞɧɨɟ ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ — ɷɬɨ ɫɚɦɵɣ ɬɨɱɧɵɣ ɫɩɨɫɨɛ ɢɡɦɟɪɟɧɢɹ 
ɦɚɥɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɩɨɝɪɟɲɧɨɫɬɶ ɨɬ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɣ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɧɚɤɨɧɟɱɧɢɤɨɜ ɢ ɤɨɧɬɚɤɬɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɧɢɠɚɟɬɫɹ. ɋɯɟɦɵ 
ɩɨɞɤɥɸɱɟɧɢɣ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ. .  « -

   »   83.

Ʉɨɦɩɟɧɫɚɰɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɧɚɤɨɧɟɱɧɢɤɨɜ 
ɩɪɢ 2-ɩɪɨɜɨɞɧɨɦ ɢɡɦɟɪɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ
ɑɬɨɛɵ ɭɫɬɪɚɧɢɬɶ ɩɨɝɪɟɲɧɨɫɬɢ ɫɦɟɳɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɯ ɧɚɤɨɧɟɱɧɢɤɨɜ ɜ ɫɯɟɦɟ 2-ɩɪɨɜɨɞɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɜɵɩɨɥɧɢɬɟ 
ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ.

1 Ɂɚɤɨɪɨɬɢɬɟ ɤɨɧɰɵ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɧɚɤɨɧɟɱɧɢɤɨɜ. ɉɪɢɛɨɪ ɨɬɨɛɪɚɡɢɬ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɧɚɤɨɧɟɱɧɢɤɨɜ.

2 ɇɚɠɦɢɬɟ  ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ɉɪɢɛɨɪ ɩɨɤɚɠɟɬ «0» ɨɦ ɩɪɢ ɡɚɤɨɪɨɱɟɧɧɵɯ 

ɧɚɤɨɧɟɱɧɢɤɚɯ.

Null
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Ʉɨɦɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ
ɂɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɤɥɸɱɚɟɬ ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ (E), ɜɨɡɧɢɤɚɸɳɟɝɨ 
ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɩɪɢ ɩɪɢɥɨɠɟɧɢɢ ɤ ɧɟɦɭ ɢɫɬɨɱɧɢɤɚ ɢɡɜɟɫɬɧɨɝɨ ɬɨɤɚ.

Ɍɟɪɦɨɷɞɫ, ɜɵɡɵɜɚɟɦɚɹ ɤɨɧɬɚɤɬɨɦ ɪɚɡɧɵɯ ɦɟɬɚɥɥɨɜ, ɦɨɠɟɬ ɫɨɡɞɚɜɚɬɶ ɩɚɪɚɡɢɬɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ ɜ ɰɟɩɢ ɢɡɦɟɪɟɧɢɹ (VɗȾɋ). (   .   278). 

ɗɬɚ ɬɟɪɦɨɷɞɫ ɦɨɠɟɬ ɜɵɡɵɜɚɬɶɫɹ ɩɨɞɤɥɸɱɟɧɢɟɦ ɜɯɨɞɧɵɯ ɳɭɩɨɜ ɢɥɢ ɜɨɡɧɢɤɚɬɶ ɜɧɭ-
ɬɪɢ ɪɟɡɢɫɬɨɪɚ R. Ʉɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ ɧɚɩɪɹɠɟɧɢɟ ɧɟ ɦɟɧɹɟɬɫɹ, ɤɨɝɞɚ ɤ ɜɵɜɨɞɚɦ ɪɟɡɢ-
ɫɬɨɪɚ ɩɪɢɥɚɝɚɟɬɫɹ ɬɨɤ.

ȼ ɢɡɦɟɪɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɪɚɫɫɱɢɬɚɧɧɨɦ ɩɨ ɧɟɦɭ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɢ, ɩɪɢɫɭɬɫɬɜɭɟɬ ɨɛɭɫɥɨɜɥɟɧɧɚɹ VɗȾɋ ɩɨɝɪɟɲɧɨɫɬɶ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ  

 ɦɨɠɟɬ ɭɦɟɧɶɲɢɬɶ ɩɨɝɪɟɲɧɨɫɬɶ, ɜɵɡɵɜɚɟɦɭɸ VɗȾɋ. ɑɬɨɛɵ ɜɵɩɨɥɧɢɬɶ 

ɢɡɦɟɪɟɧɢɟ ɫ ɤɨɦɩɟɧɫɚɰɢɟɣ ɫɦɟɳɟɧɢɹ, ɩɪɢɛɨɪ ɩɪɨɢɡɜɨɞɢɬ ɞɜɚ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟ-
ɧɢɹ: ɨɞɧɨ ɫɨ ɜɤɥɸɱɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɬɨɤɚ ɢ ɨɞɧɨ — ɫ ɜɵɤɥɸɱɟɧɧɵɦ, ɚ ɡɚɬɟɦ ɜɵɱɢ-
ɬɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɨɞɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɞɪɭɝɨɝɨ. Ɏɚɤɬɢɱɟɫɤɨɟ ɩɚɞɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɪɟɡɢɫɬɨɪɟ ɢ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:

  -   = ( I * R + V  ) - V  = I * R

Ʉɨɦɩɟɧɫɚɰɢɸ ɫɦɟɳɟɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ 2-ɩɪɨɜɨɞɧɵɯ ɢ 4-ɩɪɨɜɨɞɧɵɯ 
ɢɡɦɟɪɟɧɢɹɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ.

ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɤɨɦɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ ɛɭɞɟɬ 
ɜɤɥɸɱɟɧɚ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɢɬɭɚɰɢɹɯ ɦɨɠɟɬ ɛɵɬɶ ɠɟɥɚɬɟɥɶɧɨ ɜɵɤɥɸɱɢɬɶ ɤɨɦɩɟɧɫɚɰɢɸ 
ɫɦɟɳɟɧɢɹ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɢɡɦɟɪɹɟɦɵɣ ɪɟɡɢɫɬɨɪ ɧɟ ɭɫɩɟɜɚɟɬ ɛɵɫɬɪɨ ɨɬɪɟɚɝɢɪɨ-
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ɜɚɬɶ ɧɚ ɢɡɦɟɧɟɧɢɹ ɬɨɤɚ, ɬɨ ɤɨɦɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ ɧɟ ɨɛɟɫɩɟɱɢɬ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟ-
ɧɢɣ. Ʉ ɷɬɨɣ ɤɚɬɟɝɨɪɢɢ ɨɬɧɨɫɹɬɫɹ ɪɟɡɢɫɬɨɪɵ ɫ ɨɱɟɧɶ ɛɨɥɶɲɨɣ ɢɧɞɭɤɬɢɜɧɨɫɬɶɸ 
ɢ ɪɟɡɢɫɬɨɪɵ ɫ ɨɱɟɧɶ ɛɨɥɶɲɢɦɢ ɜɟɥɢɱɢɧɚɦɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɟɦɤɨɫɬɢ. ȼ ɬɚɤɢɯ ɫɥɭ-
ɱɚɹɯ ɦɨɠɧɨ ɭɜɟɥɢɱɢɬɶ ɩɚɪɚɦɟɬɪ DELAY (ɁȺȾȿɊɀɄȺ), ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɟ ɜɪɟɦɹ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɢɝɧɚɥɚ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɢɥɢ ɜɵɤɥɸɱɟɧɢɹ 
ɢɫɬɨɱɧɢɤɚ ɬɨɤɚ, ɢɥɢ ɠɟ ɦɨɠɧɨ ɨɬɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ.

ɗɮɮɟɤɬɵ ɪɚɫɫɟɢɜɚɧɢɹ ɦɨɳɧɨɫɬɢ
ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɪɟɡɢɫɬɨɪɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟ-
ɪɚɬɭɪɵ (ɢɥɢ ɞɪɭɝɢɯ ɪɟɡɢɫɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ ɜɵɫɨɤɢɦɢ ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɤɨɷɮɮɢɰɢ-
ɟɧɬɚɦɢ) ɭɱɢɬɵɜɚɣɬɟ, ɱɬɨ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɛɭɞɟɬ ɪɚɫɫɟɢɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɭɸ 
ɦɨɳɧɨɫɬɶ ɧɚ ɨɛɴɟɤɬɟ ɢɡɦɟɪɟɧɢɹ. ɉɨɫɥɟɞɫɬɜɢɹ ɬɚɤɨɝɨ ɪɚɫɫɟɹɧɢɹ ɦɨɳɧɨɫɬɢ ɦɨɝɭɬ 
ɩɨɜɥɢɹɬɶ ɧɚ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ.

ȿɫɥɢ ɪɚɫɫɟɹɧɢɟ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɛɥɟɦɭ, ɟɫɬɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɞɟɣ-
ɫɬɜɢɣ: ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɩɨɝɪɟɲ-
ɧɨɫɬɶ ɞɨ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ, ɢɥɢ ɠɟ ɦɨɠɧɨ ɩɟɪɟɤɥɸɱɢɬɶ ɩɪɢɛɨɪ ɜ ɪɟɠɢɦ ɧɢɡɤɨɣ 
ɦɨɳɧɨɫɬɢ, ɱɬɨɛɵ ɨɝɪɚɧɢɱɢɬɶ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɬɨɤ ( .   84). ȼ ɫɥɟɞɭɸ-
ɳɟɣ ɬɚɛɥɢɰɟ ɩɪɢɜɟɞɟɧɨ ɧɟɫɤɨɥɶɤɨ ɩɪɢɦɟɪɨɜ.

Ɉɩɫɧɛɦɷɨɶɤ ɫɠɡɣɧ Ɋɫɣ ɨɣɢɥɩɤ ɧɩɴɨɩɬɭɣ

ȿɣɛɪɛɢɩɨ Ƀɬɪɶɭɛɭɠɦɷɨɶɤ 

ɭɩɥ

ɇɩɴɨɩɬɭɷ 

ɣɬɪɶɭɮɠɧɩɞɩ 

ɮɬɭɫɩɤɬɭɝɛ (ɪɫɣ 

ɪɩɦɨɩɤ ɳɥɛɦɠ)

Ƀɬɪɶɭɛɭɠɦɷɨɶɤ 

ɭɩɥ

ɇɩɴɨɩɬɭɷ 

ɣɬɪɶɭɮɠɧɩɞɩ 

ɮɬɭɫɩɤɬɭɝɛ (ɪɫɣ 

ɪɩɦɨɩɤ ɳɥɛɦɠ)

1 Ω 10 ɦȺ 100 ɦɤȼɬ 10 ɦȺ 100 ɦɤȼɬ

10 Ω 10 ɦȺ 1 ɦȼɬ 10 ɦȺ 1 ɦȼɬ

100 Ω 10 ɦȺ 10 ɦȼɬ 1 ɦȼɬ 100 ɦɤȼɬ

1 kΩ 1 ɦȺ 1 ɦȼɬ 100 ɦɤȺ 10 ɦɤȼɬ

10 kΩ 100 ɦɤȺ 100 ɦɤȼɬ 10 ɦɤȺ 1 ɦɤȼɬ

100 kΩ 10 ɦɤȺ 10 ɦɤȼɬ 5 ɦɤȺ 2,5 ɦɤȼɬ

1 MΩ 5 ɦɤȺ 25 ɦɤȼɬ 5 ɦɤȺ 25 ɦɤȼɬ
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Ɉɝɪɚɧɢɱɟɧɢɟ ɜɵɯɨɞɚ (ɢɡɦɟɪɟɧɢɟ ɜ «ɫɭɯɨɣ» ɫɯɟɦɟ)

ɂɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫ ɤɨɧɬɚɤɬɚɦɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɬɢɩɨɜ ɦɨɠɟɬ ɬɪɟɛɨɜɚɬɶ 
ɭɫɬɚɧɨɜɤɢ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɥɚɝɚɟɦɨɝɨ ɩɪɢ ɢɡɦɟɪɟɧɢɢ. ɉɪɢ 
ɷɬɨɦ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɢ ɧɚɩɪɹɠɟɧɢɟ ɜ ɪɚɡɨɦɤɧɭɬɨɣ ɫɯɟɦɟ, ɢ ɧɚɩɪɹɠɟɧɢɟ ɢɡɦɟɪɟ-
ɧɢɹ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɧɢɤɚɟɬ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɨɤɢɫɥɟɧɢɟ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɧɬɚɤɬɨɜ ɦɨɠɟɬ ɭɜɟɥɢɱɢɜɚɬɶ ɩɨɤɚɡɚɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ȿɫɥɢ ɩɪɢɥɨ-
ɠɢɬɶ ɫɥɢɲɤɨɦ ɜɵɫɨɤɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɬɨ ɫɥɨɣ ɨɤɢɫɥɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɛɢɬ, ɢ ɩɨɤɚɡɚ-
ɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɤɚɠɟɬɫɹ ɧɢɠɟ.

ɉɪɢɛɨɪ ɩɨɡɜɨɥɹɟɬ ɩɪɨɝɪɚɦɦɧɨ ɡɚɞɚɜɚɬɶ ɭɪɨɜɟɧɶ ɨɝɪɚɧɢɱɟɧɢɹ ɞɥɹ ɪɚɡɨɦɤɧɭɬɨɣ 
ɰɟɩɢ — ɷɬɨɬ ɪɟɠɢɦ ɧɚɡɵɜɚɟɬɫɹ ɢɡɦɟɪɟɧɢɟɦ   
( .   85). ɗɬɚ ɮɭɧɤɰɢɹ ɞɨɫɬɭɩɧɚ ɜ ɞɢɚɩɚɡɨɧɚɯ 10 ɢ 100 Ɉɦ. ɇɚɩɪɹɠɟ-
ɧɢɟ ɪɚɡɨɦɤɧɭɬɨɣ ɰɟɩɢ ɦɨɠɟɬ ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɧɚ ɨɞɧɨɦ ɢɡ ɬɪɟɯ ɭɪɨɜɧɟɣ: 
20 ɦȼ, 100 ɦȼ ɢɥɢ 500 ɦȼ.

ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɩɪɢɜɟɞɟɧɵ ɢɫɩɨɥɶɡɭɟɦɵɟ ɬɨɤɢ ɢ ɭɪɨɜɧɢ ɧɚɩɪɹɠɟɧɢɹ.

ȿɣɛɪɛɢɩɨ Ƀɬɪɶɭɛɭɠɦɷɨɶɤ ɭɩɥ

Ɉɛɪɫɺɡɠɨɣɠ
ɣɢɧɠɫɠɨɣɺ

(ɪɫɣ ɪɩɦɨɩɧ ɫɛɢɧɛɰɠ 

ɳɥɛɦɶ)

Ɉɛɪɫɺɡɠɨɣɠ
ɫɛɢɩɧɥɨɮɭɩɤ ɱɠɪɣ 

(ɧȽ)

10 Ω 1 ɦȺ 10 ɦȼ 20, 100 ɢɥɢ 500 ɦȼ

100 Ω 0,1 ɦȺ 10 ɦȼ 20, 100 ɢɥɢ 500 ɦȼ
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ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ Keysight 34420A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 289

ȼɨɡɞɟɣɫɬɜɢɟ ɜɪɟɦɟɧɢ ɫɬɚɛɢɥɢɡɚɰɢɢ
ɉɪɢɛɨɪ ɦɨɠɟɬ ɞɨɛɚɜɥɹɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɡɚɞɟɪɠɤɢ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɹ 
(ɱɬɨɛɵ ɫɢɝɧɚɥ ɭɫɩɟɥ ɭɫɬɚɧɨɜɢɬɶɫɹ). Ɍɚɤɢɟ ɡɚɞɟɪɠɤɢ ɞɨɫɬɚɬɨɱɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɣ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɤɨɝɞɚ ɫɨɜɦɟɫɬɧɚɹ ɟɦɤɨɫɬɶ ɤɚɛɟɥɟɣ ɢ ɭɫɬɪɨɣɫɬɜɚ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 
200 ɩɎ. ɗɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɩɪɟɜɵɲɚɸɳɢɯ 100 kΩ. 
ɋɢɝɧɚɥ ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɞɨɜɨɥɶɧɨ ɞɨɥɝɨ ɢɡ-ɡɚ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟ-
ɦɟɧɢ RC (ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɤɨɧɬɭɪɚ). ȼ ɧɟɤɨɬɨɪɵɯ ɩɪɟɰɢɡɢɨɧɧɵɯ ɪɟɡɢɫɬɨɪɚɯ ɢ ɦɧɨɝɨ-
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɚɥɢɛɪɚɬɨɪɚɯ ɞɥɹ ɮɢɥɶɬɪɚɰɢɢ ɲɭɦɨɜɵɯ ɬɨɤɨɜ, ɢɧɠɟɤɬɢɪɭɟɦɵɯ 
ɢɯ ɜɧɭɬɪɟɧɧɢɦɢ ɫɯɟɦɚɦɢ, ɩɪɢɦɟɧɹɸɬɫɹ ɩɚɪɚɥɥɟɥɶɧɵɟ ɤɨɧɞɟɧɫɚɬɨɪɵ ɛɨɥɶɲɨɣ 
ɟɦɤɨɫɬɢ (ɨɬ 1000 ɩɎ ɞɨ 0,1 mɎ) ɫ ɛɨɥɶɲɢɦɢ ɜɟɥɢɱɢɧɚɦɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ȼɨɡɞɟɣ-
ɫɬɜɢɹ ɧɟɢɞɟɚɥɶɧɵɯ ɟɦɤɨɫɬɟɣ ɢɡ-ɡɚ ɷɮɮɟɤɬɚ ɨɫɬɚɬɨɱɧɨɣ ɩɨɥɹɪɢɡɚɰɢɢ (ɩɨɝɥɨɳɟɧɢɹ) 
ɜ ɞɢɷɥɟɤɬɪɢɤɟ ɦɨɝɭɬ ɨɛɭɫɥɚɜɥɢɜɚɬɶ ɧɚɦɧɨɝɨ ɛɨɥɶɲɟɟ ɜɪɟɦɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɢɝɧɚɥɚ, 
ɱɟɦ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɨɠɢɞɚɬɶ, ɢɫɯɨɞɹ ɬɨɥɶɤɨ ɢɡ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ RC. ȼ ɫɥɭɱɚɟ 
ɢɡɦɟɪɟɧɢɹ ɫɪɚɡɭ ɩɨɫɥɟ ɧɚɱɚɥɶɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɢɥɢ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɞɢɚɩɚɡɨɧɚ, 
ɩɨɤɚ ɫɢɝɧɚɥ ɟɳɟ ɧɟ ɫɬɚɛɢɥɢɡɢɪɨɜɚɥɫɹ, ɢɡɦɟɪɟɧɢɟ ɛɭɞɟɬ ɩɪɨɜɟɞɟɧɨ ɫ ɩɨɝɪɟɲɧɨ-
ɫɬɶɸ. ȼɪɟɦɹ ɡɚɞɟɪɠɤɢ ɩɟɪɟɞ ɢɡɦɟɪɟɧɢɟɦ ɜ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɩɨɧɚɞɨɛɢɬɶɫɹ ɭɜɟ-
ɥɢɱɢɬɶ ( .   102).

ɉɨɝɪɟɲɧɨɫɬɢ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɜɵɫɨɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ
ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɛɨɥɶɲɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɦɨɝɭɬ ɜɨɡɧɢ-
ɤɚɬɶ ɜ ɫɜɹɡɢ ɫ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɢɡɨɥɹɰɢɢ ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɬɨɬɵ ɩɨɜɟɪɯɧɨɫɬɟɣ. 
ɋɥɟɞɭɟɬ ɩɪɢɧɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ, ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ 
«ɱɢɫɬɭɸ» ɫɢɫɬɟɦɭ ɫ ɜɵɫɨɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ. ȼ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɧɚɤɨɧɟɱɧɢɤɚɯ 
ɢ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɯ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɭɬɟɱɤɢ ɢɡ-ɡɚ ɚɛɫɨɪɛɰɢɢ ɜɥɚɠ-
ɧɨɫɬɢ ɜɨɡɞɭɯɚ ɢɡɨɥɢɪɭɸɳɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɚ ɬɚɤɠɟ ɢɡ-ɡɚ «ɝɪɹɡɧɵɯ» ɩɨɜɟɪɯɧɨɫɬ-
ɧɵɯ ɩɥɟɧɨɤ. ɇɟɣɥɨɧ ɢ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞ ɹɜɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɥɨɯɢɦɢ 

ɢɡɨɥɹɬɨɪɚɦɢ (109 Ɉɦ) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɮɥɨɧɨɜɵɦɢ (ɉɌɎɗ) ɢɡɨɥɹɬɨɪɚɦɢ (1013 Ω). 
ɍɬɟɱɤɢ ɱɟɪɟɡ ɧɟɣɥɨɧɨɜɭɸ ɢɥɢ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɭɸ ɢɡɨɥɹɰɢɸ ɥɟɝɤɨ ɦɨɝɭɬ ɨɛɟɫɩɟ-
ɱɢɬɶ ɩɨɝɪɟɲɧɨɫɬɶ ɜ 0,1 % ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 1 MΩ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɣ 
ɜɥɚɠɧɨɫɬɢ.
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ɂɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ

ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ — ɷɬɨ ɥɢɛɨ ɢɡɦɟɪɟɧɢɟ ɜɟɥɢɱɢɧɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɥɢɛɨ 
ɢɡɦɟɪɟɧɢɟ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ, ɩɨɫɥɟ ɤɨɬɨɪɵɯ ɢɡɦɟɪɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɢ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɪɢɛɨɪɟ. Ⱦɥɹ ɬɚɤɨɝɨ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɬɨɱɧɵɟ ɫɜɨɣɫɬɜɚ ɨɩɪɟɞɟɥɟɧɧɵɯ ɬɢɩɨɜ 
ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ. ɂɫɩɨɥɶɡɭɟɦɵɟ ɚɥɝɨɪɢɬɦɵ ɪɚɫɱɟɬɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɫɨɜɦɟ-
ɫɬɢɦɵ ɫ ITS-90. Ɍɨɱɧɨɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ (ɛɟɡ ɭɱɟɬɚ ɬɨɱɧɨɫɬɢ ɫɚɦɢɯ ɞɚɬɱɢɤɨɜ ɞɥɹ 
ɪɚɡɧɵɯ ɬɢɩɨɜ ɞɚɬɱɢɤɨɜ ɫɥɟɞɭɸɳɚɹ):

ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɣ ɞɚɬɱɢɤ (RTD) 0,05 °C

ɬɟɪɦɢɫɬɨɪ 0,1 °C

ɬɟɪɦɨɩɚɪɚ 0,2 °C

ɉɨɝɪɟɲɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɡɦɟɪɟɧɢɹɦɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɤɥɸɱɚɸɬ ɢ ɜɫɟ ɩɨɝɪɟɲɧɨ-
ɫɬɢ, ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜ ɪɚɡɞɟɥɚɯ, ɩɨɫɜɹɳɟɧɧɵɯ ɢɡɦɟɪɟɧɢɹɦ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧ-
ɧɨɝɨ ɬɨɤɚ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɋɚɦɵɦ ɛɨɥɶɲɢɦ ɢɫɬɨɱɧɢɤɨɦ ɩɨɝɪɟɲɧɨɫɬɟɣ ɩɪɢ 
ɢɡɦɟɪɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ ɹɜɥɹɟɬɫɹ ɫɚɦ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ.

ȼɵɛɨɪ ɬɢɩɚ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɥɨɜɢɹɦɢ ɡɚɞɚɱɢ 
ɩɨ ɢɡɦɟɪɟɧɢɸ. Ʉɚɠɞɵɣ ɢɡ ɬɢɩɨɜ ɞɚɬɱɢɤɨɜ ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɞɢɚɩɚ-
ɡɨɧɚ ɢɡɦɟɪɹɟɦɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɬɨɱɧɨɫɬɢ ɢ ɫɬɨɢɦɨɫɬɢ. ȼɫɟ ɬɢɩɵ ɞɚɬɱɢɤɨɜ ɛɨɥɟɟ ɩɨɞ-
ɪɨɛɧɨ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɩɨɞɪɚɡɞɟɥɚɯ. ȼ ɬɚɛɥɢɰɟ ɧɢɠɟ ɩɪɢɜɟɞɟɧɚ 
ɫɜɨɞɤɚ ɩɨ ɨɛɳɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɤɚɠɞɨɝɨ ɢɡ ɬɢɩɨɜ ɞɚɬɱɢɤɨɜ. Ɍɚɛɥɢɰɚ ɩɨɦɨɠɟɬ 
ɜɵɛɪɚɬɶ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɬɢɩ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɚɬɱɢɤɚ; ɬɨɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ 
ɤɨɧɤɪɟɬɧɨɣ ɦɨɞɟɥɢ ɞɚɬɱɢɤɚ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɭ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɞɚɬɱɢɤɚ.

ɍɠɫɧɩɫɠɢɣɬɭɩɫɨɶɤ 

ɟɛɭɲɣɥ (RTD)
ɍɠɫɧɣɬɭɩɫ ɍɠɫɧɩɪɛɫɛ

Ⱦɢɚɩɚɡɨɧ 
ɬɟɦɩɟɪɚɬɭɪ

Ɉɬ -200 ɞɨ 850 °C Ɉɬ -80 ɞɨ 150 °C Ɉɬ -210 ɞɨ 1820 °C.

Ɍɢɩ ɢɡɦɟɪɟɧɢɹ 4-ɩɪɨɜɨɞɧɨɟ, 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ

2-ɩɪɨɜɨɞɧɨɟ, 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ

ɧɚɩɪɹɠɟɧɢɹ

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ
ɞɚɬɱɢɤɚ

≈R0 X 0,004 °C ≈400 Ω / °C Ɉɬ 6 ɞɨ 60 ɦɤȼ / °C

Ɍɨɱɧɨɫɬɶ Ɉɬ 0,01 ɞɨ 0,1 °C. Ɉɬ 0,1 ɞɨ 1 °C. Ɉɬ 0,5 ɞɨ 5 °C

ɋɬɨɢɦɨɫɬɶ 
(ɩɪɢɛɥɢɡ.)

Ɉɬ 20 ɞɨ 100 ɞɨɥɥ./ɲɬ[a]

[a] Ɉɪɢɟɧɬɢɪɨɜɨɱɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜ ɞɨɥɥɚɪɚɯ ɋɒȺ

Ɉɬ 10 ɞɨ 100 ɞɨɥɥ./ɲɬ[a] 3,3 ɞɨɥɥ./ɦɟɬɪ[a]

ɉɪɨɱɧɨɫɬɶ ɏɪɭɩɤɢɣ ɏɪɭɩɤɢɣ ɉɪɨɱɧɚɹ
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Ɍɟɪɦɨɪɟɡɢɫɬɨɪɧɵɟ ɞɚɬɱɢɤɢ (RTD)

ȼ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɯ ɞɚɬɱɢɤɚɯ (RTD) ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɚɥɥ (ɤɚɤ ɩɪɚɜɢɥɨ, ɩɥɚɬɢɧɚ), 
ɦɟɧɹɸɳɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢ ɢɡɦɟɧɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɪɢɛɨɪ ɦɨɠɟɬ ɢɡɦɟɪɹɬɶ 
ɷɬɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢ ɩɨ ɢɡɜɟɫɬɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ ɞɚɬɱɢɤɚ 
(RTD) ɪɚɫɫɱɢɬɵɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ.
Ɍɟɪɦɨɪɟɡɢɫɬɨɪɧɵɟ ɞɚɬɱɢɤɢ (RTD) ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ɜɫɟɯ ɞɚɬɱɢɤɨɜ ɬɟɦ-
ɩɟɪɚɬɭɪɵ ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɨɤɚɡɚɧɢɣ. ɂɯ ɜɵɯɨɞɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɚɤɠɟ ɨɱɟɧɶ 
ɛɥɢɡɤɚ ɤ ɥɢɧɟɣɧɨɣ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɟ ɞɚɬɱɢɤɢ (RTD) ɨɩɬɢɦɚɥɶɧɵ 
ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɨɥɝɨɫɪɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ. Ɍɟɪɦɨɪɟɡɢɫɬɨɪɧɵɟ 
ɞɚɬɱɢɤɢ (RTD) ɩɪɨɢɡɜɨɞɹɬɫɹ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ: ɫ α = 0,00385 (DIN/IEC 751)
ɢ ɫ α = 0,00391.

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɨɝɨ ɞɚɬɱɢɤɚ (RTD) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 0 °C ɧɚɡɵɜɚ-
ɟɬɫɹ ɧɨɦɢɧɚɥɶɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɢ ɨɛɨɡɧɚɱɚɟɬɫɹ R0. ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ 

ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɫ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɦɢ ɞɚɬɱɢɤɚɦɢ (RTD) ɫɨ ɡɧɚɱɟɧɢɹɦɢ R0 ɨɬ 4,9 Ω 

ɞɨ 2,1 kΩ.

ɉɪɢɛɨɪ ɜɫɟɝɞɚ ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɯ ɞɚɬɱɢɤɨɜ 
(RTD) ɜ 4-ɩɪɨɜɨɞɧɨɦ ɪɟɠɢɦɟ, ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɨɛɟɫɩɟɱɢɜɚɟɦɭɸ ɢɦɢ ɬɨɱɧɨɫɬɶ.

Ɍɟɪɦɢɫɬɨɪɵ
ȼ ɬɟɪɦɢɫɬɨɪɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɬɟɪɢɚɥɵ, ɦɟɧɹɸɳɢɟ ɫɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢ ɢɡɦɟ-
ɧɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɪɢɛɨɪ ɦɨɠɟɬ ɢɡɦɟɪɹɬɶ ɷɬɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢ ɩɨ ɢɡɜɟɫɬɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɬɟɪɦɢɫɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ.
Ɍɟɪɦɢɫɬɨɪɵ ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵ, ɱɟɦ ɬɟɪɦɨɩɚɪɵ ɢɥɢ ɬɟɪɦɨɪɟɡɢɫɬɨɪɧɵɟ ɞɚɬɱɢɤɢ 
(RTD). ɉɨɷɬɨɦɭ ɬɟɪɦɢɫɬɨɪɵ ɨɩɬɢɦɚɥɶɧɵ ɜ ɤɚɱɟɫɬɜɟ ɞɚɬɱɢɤɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɨɱɟɧɶ 
ɦɚɥɵɯ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɬɟɪɦɢɫɬɨɪɵ ɨɱɟɧɶ ɧɟɥɢɧɟɣɧɵ, ɨɫɨɛɟɧɧɨ 
ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɢ ɥɭɱɲɟ ɜɫɟɝɨ ɪɚɛɨɬɚɸɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɢɠɟ 100 °C.

Ȼɥɚɝɨɞɚɪɹ ɜɵɫɨɤɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɬɟɪɦɢɫɬɨɪɨɜ ɞɥɹ ɧɢɯ ɜɨɡɦɨɠɧɵ 2-ɩɪɨɜɨɞɧɵɟ 
ɢɡɦɟɪɟɧɢɹ. ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɟɪɦɢɫɬɨɪɵ ɧɚ 5000 Ω.
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Ɍɟɪɦɨɩɚɪɵ
Ɍɟɪɦɨɩɚɪɚ ɩɪɟɨɛɪɚɡɭɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɧɚɩɪɹɠɟɧɢɟ. ɇɚ ɫɩɚɟ ɢɥɢ ɫɬɵɤɟ ɞɜɭɯ ɩɪɨɜɨ-
ɞɧɢɤɨɜ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɪɚɡɥɢɱɧɵɯ ɦɟɬɚɥɥɨɜ, ɜɨɡɧɢɤɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɪɚɡɨɦɤɧɭɬɨɣ 
ɰɟɩɢ. ɗɬɨ ɧɚɩɪɹɠɟɧɢɟ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɟɪɟɯɨɞɚ ɢ ɨɬ ɬɢɩɨɜ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɜ ɩɪɨɜɨɞɧɢɤɚɯ ɦɟɬɚɥɥɨɜ. ɉɨɫɤɨɥɶɤɭ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɨɛɵɯ ɪɚɡɧɨ-
ɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ ɞɨɫɬɨɜɟɪɧɨ ɢɡɜɟɫɬɧɵ, ɦɨɠɧɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɟɪɟɯɨɞɚ ɩɨ ɧɚɩɪɹɠɟɧɢɸ, ɨɛɪɚɡɭɟɦɨɦɭ ɧɚ ɩɟɪɟɯɨɞɟ. ɇɚɩɪɢɦɟɪ, ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹ-
ɠɟɧɢɹ ɧɚ ɬɟɪɦɨɩɚɪɟ ɬɢɩɚ T (ɫɨɫɬɨɹɳɟɣ ɢɡ ɦɟɞɧɨɝɨ ɢ ɤɨɧɫɬɚɧɬɚɧɨɜɨɝɨ ɩɪɨɜɨɞɨɜ) 
ɦɨɠɟɬ ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɨɟɞɢɧɟɧɢɟ ɦɟɠɞɭ ɩɪɨɜɨɞɧɢɤɨɦ ɢɡ ɬɟɪɦɨɩɚɪɵ ɢ ɩɪɢ-
ɛɨɪɨɦ ɬɚɤɠɟ ɨɛɪɚɡɭɟɬ ɬɟɪɦɨɩɚɪɭ, ɜ ɤɨɬɨɪɨɣ ɤɨɧɫɬɚɧɬɚɧɨɜɵɣ (C) ɜɵɜɨɞ ɬɟɪɦɨɩɚɪɵ 
ɤɨɧɬɚɤɬɢɪɭɟɬ ɫ ɦɟɞɧɨɣ (Cu) ɜɯɨɞɧɨɣ ɤɥɟɦɦɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ. ɇɚɩɪɹɠɟ-
ɧɢɟ, ɨɛɪɚɡɭɟɦɨɟ ɧɚ ɷɬɨɣ ɜɬɨɪɨɣ ɬɟɪɦɨɩɚɪɟ, ɜɥɢɹɟɬ ɧɚ ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɬɟɪ-
ɦɨɩɚɪɵ ɬɢɩɚ T.

ȿɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɪɦɨɩɚɪɵ, ɨɛɪɚɡɭɟɦɨɣ ɜ J2 (ɧɚ ɜɯɨɞɧɨɣ ɤɥɟɦɦɟ LO) ɢɡɜɟɫɬɧɚ, 
ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɢ ɬɟɦɩɟɪɚɬɭɪɭ ɬɟɪɦɨɩɚɪɵ ɬɢɩɚ. Ɉɞɢɧ ɢɡ ɫɩɨɫɨɛɨɜ ɭɡɧɚɬɶ ɟɝɨ — 
ɷɬɨ ɫɨɟɞɢɧɢɬɶ ɦɟɠɞɭ ɫɨɛɨɣ ɞɜɟ ɬɟɪɦɨɩɚɪɵ ɬɢɩɚ T, ɱɬɨɛɵ ɧɚ ɜɯɨɞɧɵɯ ɤɥɟɦɦɚɯ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɨɛɪɚɡɨɜɵɜɚɥɢɫɶ ɬɨɥɶɤɨ ɫɨɟɞɢɧɟɧɢɹ «ɦɟɞɶ-ɦɟɞɶ», ɚ ɬɚɤɠɟ 
ɞɟɪɠɚɬɶ ɜɬɨɪɭɸ ɬɟɪɦɨɩɚɪɭ ɩɪɢ ɢɡɜɟɫɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ.
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Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢɡɜɟɫɬɧɨɣ ɷɬɚɥɨɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ (0 °C) ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɚɧɧɚ 
ɫɨ ɥɶɞɨɦ. Ʉɨɝɞɚ ɢɡɜɟɫɬɧɵ ɷɬɚɥɨɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɬɢɩ ɬɟɪɦɨɩɚɪɵ, ɦɨɠɧɨ ɪɚɫɫɱɢ-
ɬɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɬɟɪɦɨɩɚɪɵ.

Ɍɟɪɦɨɩɚɪɚ ɬɢɩɚ T ɜ ɷɬɨɦ ɚɫɩɟɤɬɟ ɭɧɢɤɚɥɶɧɚ, ɩɨɫɤɨɥɶɤɭ ɨɞɢɧ ɢɡ ɩɪɨɜɨɞɧɢɤɨɜ (ɦɟɞ-
ɧɵɣ) ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɬɨɝɨ ɠɟ ɦɟɬɚɥɥɚ, ɱɬɨ ɢ ɜɯɨɞɧɚɹ ɤɥɟɦɦɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ. 
ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɪɦɨɩɚɪ ɞɪɭɝɢɯ ɬɢɩɨɜ ɫɨɡɞɚɸɬɫɹ ɟɳɟ ɞɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɟɪ-
ɦɨɩɚɪɵ. ɇɚɩɪɢɦɟɪ, ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɪɦɨɩɚɪɵ ɬɢɩɚ 
J (ɠɟɥɟɡɨ-ɤɨɧɫɬɚɧɬɚɧ) ɜɵɝɥɹɞɢɬ ɬɚɤ:

ȼ ɬɨɱɤɚɯ, ɝɞɟ ɠɟɥɟɡɧɵɟ ɩɪɨɜɨɞɧɢɤɢ ɤɨɧɬɚɤɬɢɪɭɸɬ ɫ ɦɟɞɧɵɦɢ ɜɯɨɞɧɵɦɢ ɤɥɟɦɦɚɦɢ 
ɩɪɢɛɨɪɚ, ɨɛɪɚɡɨɜɚɥɢɫɶ ɞɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɟɪɦɨɩɚɪɵ.  ɉɨɫɤɨɥɶɤɭ ɷɬɢ ɞɜɚ ɩɟɪɟ-
ɯɨɞɚ ɛɭɞɭɬ ɩɨɪɨɠɞɚɬɶ ɩɪɨɬɢɜɨɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɬɚɤɢɟ ɧɚɩɪɹɠɟɧɢɹ ɛɭɞɭɬ 
ɜɡɚɢɦɧɨ ɩɨɝɚɲɚɬɶɫɹ. Ɉɞɧɚɤɨ ɜ ɫɥɭɱɚɟ ɪɚɡɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɯɨɞɧɵɯ ɤɥɟɦɦ ɜ ɢɡɦɟ-
ɪɟɧɢɟ ɛɭɞɟɬ ɩɪɢɜɧɨɫɢɬɶɫɹ ɩɨɝɪɟɲɧɨɫɬɶ.
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ɑɬɨɛɵ ɭɜɟɥɢɱɢɬɶ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ, ɫɥɟɞɭɟɬ ɜɵɧɟɫɬɢ ɦɟɞɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ 
ɧɚɤɨɧɟɱɧɢɤɢ ɩɪɢɛɨɪɚ ɛɥɢɠɟ ɤ ɦɟɫɬɭ ɢɡɦɟɪɟɧɢɹ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɬɨɱɤɚɯ ɩɨɞɤɥɸɱɟ-
ɧɢɹ ɤ ɬɟɪɦɨɩɚɪɟ ɨɞɢɧɚɤɨɜɭɸ ɬɟɦɩɟɪɚɬɭɪɭ.

Ɍɚɤɚɹ ɰɟɩɶ ɨɛɟɫɩɟɱɢɬ ɬɨɱɧɨɟ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɨɪɝɚɧɢɡɨɜɵ-
ɜɚɬɶ ɞɜɚ ɩɨɞɤɥɸɱɟɧɢɹ ɬɟɪɦɨɩɚɪ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜɫɟ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɧɟ ɨɱɟɧɶ ɭɞɨɛɧɨ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɩɨɞɤɥɸɱɟɧɢɢ 
ɭɫɬɪɚɧɹɟɬɫɹ ɛɥɚɝɨɞɚɪɹ «ɡɚɤɨɧɭ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɦɟɬɚɥɥɨɜ». ɗɬɨɬ ɷɦɩɢɪɢɱɟɫɤɢɣ 
ɡɚɤɨɧ ɭɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɜɫɬɚɜɤɚ ɬɪɟɬɶɟɝɨ ɦɟɬɚɥɥɚ (ɜ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ — ɠɟɥɟɡɚ Fe) 
ɦɟɠɞɭ ɞɜɭɦɹ ɪɚɡɧɨɪɨɞɧɵɦɢ ɦɟɬɚɥɥɚɦɢ ɧɟ ɩɨɜɥɢɹɟɬ ɧɚ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ 
ɭɫɥɨɜɢɢ, ɱɬɨ ɨɛɪɚɡɨɜɚɧɧɵɟ ɩɟɪɟɯɨɞɵ/ɫɬɵɤɢ ɢɦɟɸɬ ɨɞɧɭ ɢ ɬɭ ɠɟ ɬɟɦɩɟɪɚɬɭɪɭ. 
ɂɫɤɥɸɱɟɧɢɟ ɷɬɚɥɨɧɧɨɣ ɬɟɪɦɨɩɚɪɵ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɩɨɞɤɥɸɱɟɧɢɹ.

ɗɬɚ ɰɟɩɶ — ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɞɥɹ ɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪɵ.
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Ɉɞɧɚɤɨ ɜ ɧɟɤɨɬɨɪɵɯ ɭɫɥɨɜɢɹɯ ɢɡɦɟɪɟɧɢɹ ɠɟɥɚɬɟɥɶɧɨ ɬɚɤɠɟ ɢɫɤɥɸɱɢɬɶ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟ ɥɟɞɹɧɨɣ ɜɚɧɧɵ (ɢɥɢ ɞɪɭɝɨɝɨ ɜɧɟɲɧɟɝɨ ɷɬɚɥɨɧɚ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ). 
Ⱦɥɹ ɷɬɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬɫɹ ɱɟɪɟɡ  . ɂɡɨɬɟɪɦɢɱɟɫɤɢɣ 
ɛɥɨɤ ɧɟ ɩɪɨɜɨɞɢɬ ɷɥɟɤɬɪɢɱɟɫɬɜɨ, ɧɨ ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɢɦ ɩɪɨɜɨɞɧɢɤɨɦ ɬɟɩɥɚ. Ɍɟɩɟɪɶ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɟɪɦɨɩɚɪɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɬɨɱɤɚɯ J1 ɢ J2, ɢɦɟɸɬ ɨɞɧɭ ɢ ɬɭ ɠɟ 
ɬɟɦɩɟɪɚɬɭɪɭ ɛɥɚɝɨɞɚɪɹ ɢɡɨɬɟɪɦɢɱɟɫɤɨɦɭ ɛɥɨɤɭ.
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɛɥɨɤɚ ɦɨɠɧɨ ɛɭɞɟɬ ɨɫɭɳɟɫɬ-
ɜɥɹɬɶ ɬɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɧɚ ɢɡɨɬɟɪɦɢɱɟɫɤɢɣ ɛɥɨɤ ɦɨɧ-
ɬɢɪɭɟɬɫɹ ɬɟɪɦɢɫɬɨɪ, ɢɡɦɟɪɹɸɳɢɣ ɬɟɦɩɟɪɚɬɭɪɭ ɛɥɨɤɚ.

Ɍɟɪɦɨɩɚɪɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɹɞɚ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ. Ɍɢɩ ɬɟɪɦɨɩɚɪɵ ɨɛɨɡɧɚɱɚɟɬɫɹ 
ɨɞɧɨɣ ɥɚɬɢɧɫɤɨɣ ɛɭɤɜɨɣ. ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɩɟɪɟɱɢɫɥɟɧɵ ɫɚɦɵɟ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɧɵɟ ɬɢɩɵ ɬɟɪɦɨɩɚɪ ɢ ɭɤɚɡɚɧɚ ɱɚɫɬɶ ɢɯ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ.
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ɍɣɪ ɪɫɩɝɩɟɨɣɥ + ɪɫɩɝɩɟɨɣɥ -
ȿɣɛɪɛɢɩɨ

ɭɠɧɪɠɫɛɭɮɫ
ɍɩɲɨɩɬɭɷ
ɪɫɩɜɨɣɥɛ Ɋɫɣɧɠɲɛɨɣɺ

B

ɋɒȺ
ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ

DIN

əɩɨɧɢɹ
Ɏɪɚɧɰɢɹ

ɉɥɚɬɢɧɚ – 30 % 

ɪɨɞɢɣ
ɫɟɪɵɣ
ɧ/ɞ
ɤɪɚɫɧɵɣ
ɤɪɚɫɧɵɣ
ɧ/ɞ

ɉɥɚɬɢɧɚ – 60 % 

ɪɨɞɢɣ
ɤɪɚɫɧɵɣ
ɧ/ɞ
ɫɟɪɵɣ
ɫɟɪɵɣ
ɧ/ɞ

Ɉɬ 250 
ɞɨ 1820 °C

± 0,5 °C

Ⱦɥɹ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ.

Ɉɛɟɪɟɝɚɣɬɟ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ. 

ɇɟ ɜɫɬɚɜɥɹɣɬɟ 
ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɬɪɭɛɤɢ.

J

ɋɒȺ
ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ

DIN

əɩɨɧɢɹ
Ɏɪɚɧɰɢɹ

ɀɟɥɟɡɨ
ɛɟɥɵɣ
ɠɟɥɬɵɣ
ɤɪɚɫɧɵɣ
ɤɪɚɫɧɵɣ
ɠɟɥɬɵɣ

Ʉɨɧɫɬɚɧɬɚɧ
ɤɪɚɫɧɵɣ
ɫɢɧɢɣ
ɫɢɧɢɣ
ɛɟɥɵɣ
ɱɟɪɧɵɣ

Ɉɬ -210 
ɞɨ 1200 °C

ɨɬ ± 1,1 
ɞɨ 2,2 °C

Ⱦɥɹ ɜɚɤɭɭɦɚ, ɢɧɟɪɬɧɵɯ ɫɪɟɞ. 

ɋɚɦɚɹ ɞɟɲɟɜɚɹ. 

ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ ɧɢɡɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪ.

K

ɋɒȺ
ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ

DIN

əɩɨɧɢɹ
Ɏɪɚɧɰɢɹ

ɇɢɤɟɥɶ –
ɯɪɨɦ
ɠɟɥɬɵɣ
ɤɨɪɢɱɧɟɜɵɣ
ɤɪɚɫɧɵɣ
ɤɪɚɫɧɵɣ
ɠɟɥɬɵɣ

ɇɢɤɟɥɶ – 

ɚɥɸɦɢɧɢɣ
ɤɪɚɫɧɵɣ
ɫɢɧɢɣ
ɡɟɥɟɧɵɣ
ɛɟɥɵɣ
ɩɭɪɩɭɪɧɵɣ

Ɉɬ -200 
ɞɨ 1370 °C

ɨɬ ± 1,1 
ɞɨ 2,2 °C

Ⱦɥɹ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɫɪɟɞ.

ɏɨɪɨɲɚɹ ɥɢɧɟɣɧɨɫɬɶ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɜɵɲɟ 8 °C.

T

ɋɒȺ
ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ

DIN

əɩɨɧɢɹ
Ɏɪɚɧɰɢɹ

Ɇɟɞɶ
ɫɢɧɢɣ
ɛɟɥɵɣ
ɤɪɚɫɧɵɣ
ɤɪɚɫɧɵɣ
ɠɟɥɬɵɣ

Ʉɨɧɫɬɚɧɬɚɧ
ɤɪɚɫɧɵɣ
ɫɢɧɢɣ
ɤɨɪɢɱɧɟɜɵɣ
ɛɟɥɵɣ
ɫɢɧɢɣ

Ɉɬ -200 
ɞɨ 400 °C

Ɉɬ ± 0,5
ɞɨ 1 °C

ɋɬɨɣɤɚɹ ɤ ɜɥɚɠɧɨɫɬɢ.

ȿɫɬɶ ɦɟɞɧɵɣ ɩɪɨɜɨɞɧɢɤ.

ɉɪɢɦɟɧɢɦɚ ɩɪɢ ɧɢɡɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ.

E

ɋɒȺ
ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ

DIN

əɩɨɧɢɹ
Ɏɪɚɧɰɢɹ

ɇɢɤɟɥɶ – ɯɪɨɦ
ɩɭɪɩɭɪɧɵɣ
ɤɨɪɢɱɧɟɜɵɣ
ɤɪɚɫɧɵɣ
ɤɪɚɫɧɵɣ
ɠɟɥɬɵɣ

Ʉɨɧɫɬɚɧɬɚɧ
ɤɪɚɫɧɵɣ
ɫɢɧɢɣ
ɱɟɪɧɵɣ
ɛɟɥɵɣ
ɫɢɧɢɣ

Ɉɬ -200 
ɞɨ 1000 °C

Ɉɬ ± 1
ɞɨ 1,7 °C

ɇɚɢɛɨɥɶɲɟɟ ɜɵɯɨɞɧɨɟ 
ɪɚɡɪɟɲɟɧɢɟ.

ɇɚɢɜɵɫɲɚɹ ɪɚɡɪɟɲɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ.
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N

ɋɒȺ
ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ

DIN

əɩɨɧɢɹ
Ɏɪɚɧɰɢɹ

ɇɢɤɪɨɫɢɥ 

(Nicrosil)

ɨɪɚɧɠɟɜɵɣ
ɧ/ɞ
ɧ/ɞ
ɧ/ɞ
ɧ/ɞ

ɇɢɫɢɥ
(Nisil)

ɤɪɚɫɧɵɣ
ɧ/ɞ
ɧ/ɞ
ɧ/ɞ
ɧ/ɞ

Ɉɬ -200 
ɞɨ 1300 °C

Ɉɬ ± 1,1
ɞɨ 2,2 °C

ɋɬɚɛɢɥɶɧɨɫɬɶ ɜɵɲɟ, ɱɟɦ 
ɭ ɬɢɩɚ K ɩɪɢ ɜɵɫɨɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ.

R

ɋɒȺ
ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ

DIN

əɩɨɧɢɹ
Ɏɪɚɧɰɢɹ

ɉɥɚɬɢɧɚ – 13 % 

ɪɨɞɢɣ
ɱɟɪɧɵɣ
ɛɟɥɵɣ
ɤɪɚɫɧɵɣ
ɤɪɚɫɧɵɣ
ɠɟɥɬɵɣ

Ɋɨɞɢɣ

ɤɪɚɫɧɵɣ
ɫɢɧɢɣ
ɛɟɥɵɣ
ɛɟɥɵɣ
ɡɟɥɟɧɵɣ

Ɉɬ -50 
ɞɨ 1760 °C

Ɉɬ ± 0,6
ɞɨ 1,5 °C

Ⱦɥɹ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ɉɛɟɪɟɝɚɣɬɟ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ. 

ɇɟ ɜɫɬɚɜɥɹɣɬɟ 
ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɬɪɭɛɤɢ.

S

ɋɒȺ
ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ

DIN

əɩɨɧɢɹ
Ɏɪɚɧɰɢɹ

ɉɥɚɬɢɧɚ – 10 %
ɪɨɞɢɣ
ɱɟɪɧɵɣ
ɛɟɥɵɣ
ɤɪɚɫɧɵɣ
ɤɪɚɫɧɵɣ
ɠɟɥɬɵɣ

ɉɥɚɬɢɧɚ

ɤɪɚɫɧɵɣ
ɫɢɧɢɣ
ɛɟɥɵɣ
ɛɟɥɵɣ
ɡɟɥɟɧɵɣ

Ɉɬ -50 
ɞɨ 1760 °C

Ɉɬ ± 0,6
ɞɨ 1,5  °C

ɇɢɡɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, ɯɨɪɨɲɚɹ 
ɫɬɚɛɢɥɶɧɨɫɬɶ.

Ⱦɥɹ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ɉɛɟɪɟɝɚɣɬɟ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ. 

ɇɟ ɜɫɬɚɜɥɹɣɬɟ 
ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɬɪɭɛɤɢ.

Ʉɨɧɫɬɚɧɬɚɧ = ɦɟɞɶ–ɧɢɤɟɥɶ, ɧɢɤɪɨɫɢɥ = ɧɢɤɟɥɶ–ɯɪɨɦ–ɤɪɟɦɧɢɣ, ɧɢɫɢɥ = ɧɢɤɟɥɶ–ɤɪɟɦɧɢɣ–ɦɚɝɧɢɣ, ɧ/ɞ = ɧɟ ɞɨɫɬɭɩɧɨ

ɍɣɪ ɪɫɩɝɩɟɨɣɥ + ɪɫɩɝɩɟɨɣɥ -
ȿɣɛɪɛɢɩɨ

ɭɠɧɪɠɫɛɭɮɫ
ɍɩɲɨɩɬɭɷ
ɪɫɩɜɨɣɥɛ Ɋɫɣɧɠɲɛɨɣɺ
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ɉɨɝɪɟɲɧɨɫɬɢ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪ
ɉɪɢɛɨɪ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɢɧ ɢɡ ɬɪɟɯ ɬɢɩɨɜ ɷɬɚɥɨɧɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢ 
ɢɡɦɟɪɟɧɢɹɯ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪ.

– Ɏɢɤɫɢɪɨɜɚɧɧɨɟ ɷɬɚɥɨɧɧɨɟ ɡɧɚɱɟɧɢɟ (ɜɜɨɞɢɬɫɹ). Ɏɢɤɫɢɪɨɜɚɧɧɨɟ ɷɬɚɥɨɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɬɨɱɧɨɫɬɶ. ɗɬɨ ɨɩɢɫɚɧɧɵɣ ɜɵɲɟ ɫɩɨɫɨɛ 
ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪ, ɜ ɤɨɬɨɪɨɦ ɩɪɢɦɟɧɹɸɬɫɹ ɢɡɨɬɟɪɦɚɥɶɧɵɟ ɛɥɨɤɢ 
ɢ ɜɧɟɲɧɹɹ ɢɡɜɟɫɬɧɚɹ ɷɬɚɥɨɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ.

– ɂɡɦɟɪɟɧɧɨɟ ɷɬɚɥɨɧɧɨɟ ɡɧɚɱɟɧɢɟ (ɜɧɟɲɧɢɣ ɬɟɪɦɢɫɬɨɪ). Ʉɨ ɜɯɨɞɚɦ ɤɚɧɚɥɚ
1 ɩɪɢɛɨɪɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɬɟɪɦɢɫɬɨɪ. Ɂɚɬɟɦ ɬɟɪɦɢɫɬɨɪ ɤɪɟɩɢɬɫɹ ɧɚ ɢɡɨɬɟɪɦɚɥɶ-
ɧɵɣ ɛɥɨɤ. ɉɪɢɛɨɪ ɢɡɦɟɪɹɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɢɡɨɬɟɪɦɚɥɶɧɨɝɨ ɛɥɨɤɚ, ɢ ɩɨɥɭɱɟɧɧɨɟ 
ɩɨɤɚɡɚɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɚɫɱɟɬɚɯ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɪɦɨɩɚɪɵ.

– ȼɧɭɬɪɟɧɧɟɟ ɷɬɚɥɨɧɧɨɟ ɡɧɚɱɟɧɢɟ (ɜɧɭɬɪɟɧɧɢɣ ɬɟɪɦɢɫɬɨɪ). ɉɪɢɛɨɪ ɫɨɞɟɪɠɢɬ 
ɜɧɭɬɪɟɧɧɢɣ ɬɟɪɦɢɫɬɨɪ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɫɪɚɡɭ ɡɚ ɜɯɨɞɧɵɦ ɪɚɡɴɟɦɨɦ. ȼɧɭ-
ɬɪɟɧɧɢɣ ɬɟɪɦɢɫɬɨɪ — ɷɬɨ ɧɚɢɦɟɧɟɟ ɬɨɱɧɵɣ ɫɩɨɫɨɛ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. 
ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɬɟɪɦɢɫɬɨɪɚ ɩɪɨɜɨɞɚ ɬɟɪɦɨɩɚɪɵ ɫɥɟɞɭɟɬ 
ɩɨɞɤɥɸɱɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤɨ ɜɯɨɞɧɵɦ ɤɥɟɦɦɚɦ (ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɞɧɵɯ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɧɚɤɨɧɟɱɧɢɤɨɜ ɢ ɢɡɨɬɟɪɦɚɥɶɧɨɝɨ ɛɥɨɤɚ). .   301.
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Ɉɱɢɫɬɤɚ ɤɨɧɬɚɤɬɨɜ ɪɚɡɴɟɦɨɜ
ɉɨɫɤɨɥɶɤɭ ɜ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɩɪɢɛɨɪɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɧɬɚɤɬɵ ɪɚɡɴɟɦɨɜ, ɫɨɫɬɨɹɳɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢ ɢɡ ɱɢɫɬɨɣ ɦɟɞɢ, ɨɧɢ ɩɨɞɜɟɪɠɟɧɵ ɨɤɢɫɥɟɧɢɸ. Ɉɤɢɫɥɟɧɢɟ ɦɨɠɟɬ ɜɵɡɵ-
ɜɚɬɶ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. .   278.

ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɨɤɢɫɥɨɜ ɧɚ ɤɨɧɬɚɤɬɚɯ ɪɚɡɴɟɦɨɜ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ 
ɧɟ ɨɫɬɚɜɥɹɣɬɟ ɤɨɧɬɚɤɬɵ ɧɟɩɨɞɤɥɸɱɟɧɧɵɦɢ. ɑɟɪɟɡ ɞɥɢɬɟɥɶɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟ-
ɦɟɧɢ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɨɱɢɫɬɢɬɶ ɤɨɧɬɚɤɬɵ ɪɚɡɴɟɦɨɜ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨ-

ɜɚɬɶ ɞɥɹ ɨɱɢɫɬɤɢ ɫɪɟɞɫɬɜɨ DeoxIT™[1] — ɧɟɛɨɥɶɲɚɹ ɛɭɬɵɥɤɚ DeoxIT ɜɯɨɞɢɬ 
ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ 34420A. Ⱦɥɹ ɨɱɢɫɬɤɢ ɤɥɟɦɦ ɪɚɡɴɟɦɨɜ ɫ ɩɨɦɨɳɶɸ DeoxIT 
ɜɵɩɨɥɧɹɣɬɟ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ.

1 Ɉɬɫɨɟɞɢɧɢɬɟ ɲɧɭɪ ɩɢɬɚɧɢɹ ɨɬ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ.

2 ɋɧɢɦɢɬɟ ɜɯɨɞɧɨɣ ɪɚɡɴɟɦ.

3 ɍɫɬɚɧɨɜɢɬɟ ɩɪɢɛɨɪ ɧɚ ɝɥɚɞɤɭɸ ɪɨɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɶɸ ɜɜɟɪɯ.

4 ɇɚɧɟɫɢɬɟ ɩɨ ɨɞɧɨɣ ɤɚɩɥɟ DeoxIT ɧɚ ɤɚɠɞɵɣ ɢɡ ɲɬɵɪɟɣ ɤɨɧɬɚɤɬɨɜ ɜɨ ɜɯɨɞɧɨɦ 
ɪɚɡɴɟɦɟ. ɍɞɨɛɧɨ ɧɚɧɨɫɢɬɶ ɩɨ ɨɞɧɨɣ ɤɚɩɥɟ ɫ ɩɨɦɨɳɶɸ ɱɢɫɬɨɝɨ ɨɬɪɟɡɤɚ ɩɪɨɜɨɞɚ, 
ɧɚ ɤɨɬɨɪɨɦ ɤɚɩɥɹ ɩɟɪɟɧɨɫɢɬɫɹ ɢɡ ɩɨɫɬɚɜɥɹɟɦɨɣ ɟɦɤɨɫɬɢ ɧɚ ɪɚɡɴɟɦ.



5 ȼɵɬɪɢɬɟ ɢɡɥɢɲɟɤ DeoxIT ɫ ɪɚɡɴɟɦɚ, ɩɪɨɬɟɪɟɜ ɟɝɨ ɱɢɫɬɨɣ ɦɹɝɤɨɣ ɬɤɚɧɶɸ.

6 ɇɟɫɤɨɥɶɤɨ ɪɚɡ ɩɨɞɫɨɟɞɢɧɢɬɟ ɢ ɨɬɫɨɟɞɢɧɢɬɟ ɜɯɨɞɧɨɣ ɤɚɛɟɥɶ, ɱɬɨɛɵ ɪɚɜɧɨɦɟɪɧɨ 
ɪɚɫɩɪɟɞɟɥɢɬɶ DeoxIT ɦɟɠɞɭ ɨɛɟɢɦɢ ɱɚɫɬɹɦɢ ɪɚɡɴɟɦɚ.

[1] DeoxIT™ — ɷɬɨ ɬɨɪɝɨɜɚɹ ɦɚɪɤɚ CAIG Laboratories, Inc., San Diego, California.
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ȼɯɨɞɧɨɣ ɪɚɡɴɟɦ ɦɨɠɟɬ ɜɵɡɵɜɚɬɶ ɩɪɨɛɥɟɦɵ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ, ɟɫɥɢ ɧɚɤɢɞɧɚɹ 

ɝɚɣɤɚ ɧɟ ɡɚɬɹɧɭɬɚ ɧɚɞɥɟɠɚɳɢɦ ɨɛɪɚɡɨɦ, ɤɥɸɱɢ ɪɚɡɴɟɦɚ ɪɚɫɩɨɥɨɠɟɧɵ ɧɟɩɪɚ-

ɜɢɥɶɧɨ ɢɥɢ ɧɟ ɡɚɬɹɧɭɬɚ ɡɚɠɢɦɧɚɹ ɝɚɣɤɚ. ɋɦ. ɫɥɟɞɭɸɳɭɸ ɫɬɪɚɧɢɰɭ.
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ȼɯɨɞɧɨɣ ɪɚɡɴɟɦ
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ɉɨɥɭɱɟɧɢɟ ɞɟɬɚɥɟɣ ɜɯɨɞɧɨɝɨ ɪɚɡɴɟɦɚ
ɂɫɩɨɥɶɡɭɣɬɟ ɫɥɟɞɭɸɳɢɟ ɧɨɦɟɪɚ ɞɟɬɚɥɟɣ Keysight Technologies ɞɥɹ ɡɚɤɚɡɚ ɜɯɨɞɧɵɯ 
ɪɚɡɴɟɦɨɜ ɢ ɤɚɛɟɥɟɣ ɞɥɹ ɡɚɦɟɧɵ. ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɫɦɟɧɧɭɸ ɞɟɬɚɥɶ, ɨɛɪɚɳɚɣɬɟɫɶ 
ɜ ɛɥɢɠɚɣɲɟɟ ɬɨɪɝɨɜɨɟ ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɨ Keysight Technologies.

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɢɨɛɪɟɫɬɢ DeoxIT™, ɚɪɬɢɤɭɥ D100L2, ɦɨɠɧɨ ɭ:

CAIG Laboratories, Inc.
16744 West Bernardo Drive
San Diego, CA 92172-1904

Ȼɫɭɣɥɮɦ ɉɪɣɬɛɨɣɠ 

34104A ȼɯɨɞɧɨɣ ɪɚɡɴɟɦ ɫ ɧɢɡɤɨɣ ɬɟɪɦɨɷɞɫ (ɩɭɫɬɨɣ)

34103A Ʉɨɪɨɬɤɨɡɚɦɵɤɚɸɳɢɣ 4-ɩɪɨɜɨɞɧɨɣ ɲɬɟɩɫɟɥɶ ɫ ɧɢɡɤɨɣ ɬɟɪɦɨɷɞɫ

34102A ȼɯɨɞɧɨɣ ɪɚɡɴɟɦ ɫ ɧɢɡɤɨɣ ɬɟɪɦɨɷɞɫ ɢ ɤɚɛɟɥɶ ɞɥɢɧɨɣ 1,2 ɦ ɫ ɜɢɥɨɱɧɵɦɢ 
ɧɚɤɨɧɟɱɧɢɤɚɦɢ
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Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 34420A ɇɚɧɨɜɨɥɶɬɦɟɬɪ/ɦɢɤɪɨɨɦɦɟɬɪ,
ɫɦ. ɜ ɫɩɟɰɢɮɢɤɚɰɢɢ, ɞɨɫɬɭɩɧɨɣ ɩɨ ɚɞɪɟɫɭ 
http://literature.cdn.keysight.com/litweb/pdf/5968-0161EN.pdf
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ɗɌȺ ɋɌɊȺɇɂɐȺ ɇȺɆȿɊȿɇɇɈ ɈɋɌȺȼɅȿɇȺ ɉɍɋɌɈɃ. 
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