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ɋɨɝɥɚɫɧɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ ɋɒȺ ɢ ɦɟɠ-
ɞɭɧɚɪɨɞɧɨɦɭ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ ɩɨ ɚɜ-
ɬɨɪɫɤɢɦ ɩɪɚɜɚɦ, ɩɨɥɧɨɟ ɢɥɢ ɱɚɫɬɢɱɧɨɟ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɧɚɫɬɨɹɳɟɝɨ ɞɨɤɭɦɟɧ-
ɬɚ ɜ ɥɸɛɨɦ ɜɢɞɟ ɢ ɥɸɛɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 
(ɜɤɥɸɱɚɹ ɷɥɟɤɬɪɨɧɧɵɟ ɫɪɟɞɫɬɜɚ ɯɪɚɧɟ-
ɧɢɹ ɢ ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ ɢ ɩɟɪɟɜɨɞ ɧɚ-
ɢɧɨɫɬɪɚɧɧɵɟ ɹɡɵɤɢ) ɡɚɩɪɟɳɟɧɨ ɛɟɡ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɢɫɶɦɟɧɧɨɝɨ ɫɨɝɥɚ-
ɫɢɹ ɤɨɦɩɚɧɢɢ Keysight Technologies.

Ⱥɪɬɢɤɭɥ ɪɭɤɨɜɨɞɫɬɜɚ
53210-90002

Ɋɟɞɚɤɰɢɹ
Ɋɟɞɚɤɰɢɹ 3, 1 ɫɟɧɬɹɛɪɹ, 2017 ɝɨɞɚ.

Ɉɬɩɟɱɚɬɚɧɨ
Ɉɬɩɟɱɚɬɚɧɨ ɜ Ɇɚɥɚɣɡɢɢ

Ɉɩɭɛɥɢɤɨɜɚɧɨ
Keysight Technologies
ɋɜɨɛɨɞɧɚɹ ɩɪɨɦɵɲɥɟɧɧɚɹ ɡɨɧɚ Ȼɚɹɧ 
Ʌɟɩɚɫ 11900 ɉɟɧɚɧɝ, Ɇɚɥɚɣɡɢɹ

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 ɚɪ-
ɬɢɤɭɥ ɢɡɞɟɥɢɹ ɞɥɹ ɩɨɢɫɤɚ Ⱦɟɤɥɚɪɚ-
ɰɢɢ 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 ɡɚ-
ɤɭɩɨɤ 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, ɦɨɞɢ-
ɮɢɤɚɰɢɸ, ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ, ɩɟɪɟɞɚɱɭ 
ɜ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ, ɜɵɩɨɥɧɟɧɢɟ, ɨɬɨ-
ɛɪɚɠɟɧɢɟ ɢɥɢ ɪɚɫɤɪɵɬɢɟ ɤɨɦɦɟɪɱɟɫɤɨ-
ɝɨ 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 ɥɢ-
ɰɟɧɡɢɣ ɩɪɹɦɨ ɭɫɬɚɧɨɜɥɟɧɵ ɞɥɹ ɜɫɟɯ ɩɨ-
ɫɬɚɜɳɢɤɨɜ 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 ȾɈɄɍɆȿɇɌȿ 

ɉɊȿȾɈɋɌȺȼɅəɘɌɋə ɇȺ ɍɋɅɈȼɂəɏ 
«ɄȺɄ ȿɋɌɖ» ɂ ɆɈȽɍɌ ȻɕɌɖ ɂɁɆȿɇȿɇɕ 
ȼ ɉɈɋɅȿȾɍɘɓɂɏ ɊȿȾȺɄɐɂəɏ ȻȿɁ ɉɊȿȾ-

ȼȺɊɂɌȿɅɖɇɈȽɈ ɍȼȿȾɈɆɅȿɇɂə. ɄɊɈɆȿ 

ɌɈȽɈ, ȼ ɊȺɆɄȺɏ, ɆȺɄɋɂɆȺɅɖɇɈ ȾɈɉɍ-

ɋɌɂɆɕɏ ȾȿɃɋɌȼɍɘɓɂɆ ɁȺɄɈɇɈȾȺ-

ɌȿɅɖɋɌȼɈɆ, ɄɈɆɉȺɇɂə KEYSIGHT ɈɌɄȺ-

ɁɕȼȺȿɌɋə ɈɌ ɅɘȻɕɏ ȽȺɊȺɇɌɂɃ — 
əȼɇɕɏ, ɂɅɂ ɉɈȾɊȺɁɍɆȿȼȺȿɆɕɏ — 
ȼ ɈɌɇɈɒȿɇɂɂ ɇȺɋɌɈəɓȿȽɈ ɊɍɄɈȼɈȾ-

ɋɌȼȺ ɂ ɋɈȾȿɊɀȺɓɂɏɋə ȼ ɇȿɆ ɋȼȿȾȿ-

ɇɂɃ, ȼɄɅɘɑȺə, ɇȺɊəȾɍ ɋ ɉɊɈɑɂɆ, ɉɈȾ-

ɊȺɁɍɆȿȼȺȿɆɕȿ ȽȺɊȺɇɌɂɂ ɌɈȼȺɊɇɈȽɈ 

ɄȺɑȿɋɌȼȺ ɂ ɉɊɂȽɈȾɇɈɋɌɂ ȾɅə ɂɋɉɈɅɖ-

ɁɈȼȺɇɂə ɉɈ ɇȺɁɇȺɑȿɇɂɘ. ɄɈɆɉȺɇɂə 

KEYSIGHT ɇȿ ɇȿɋȿɌ ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɂ 

ɁȺ ɈɒɂȻɄɂ, ɋɅɍɑȺɃɇɕȿ ɂɅɂ ɄɈɋȼȿɇ-

ɇɕȿ ɍȻɕɌɄɂ ȼ ɋȼəɁɂ ɋ ɉɊȿȾɈɋɌȺȼɅȿ-

ɇɂȿɆ, ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ ɂ ɊȿȺɅɂȺɁȺ-

ɐɂȿɃ ɇȺɋɌɈəɓȿȽɈ ȾɈɄɍɆȿɇɌȺ ɂɅɂ ɄȺ-

ɄɈɃ-ɅɂȻɈ ɋɈȾȿɊɀȺɓȿɃɋə ȼ ɇȿɆ 

ɂɇɎɈɊɆȺɐɂɂ. ɉɊɂ ɇȺɅɂɑɂɂ ɆȿɀȾɍ 

ɄɈɆɉȺɇɂȿɃ KEYSIGHT ɂ ɉɈɅɖɁɈȼȺɌȿ-

ɅȿɆ ɈɌȾȿɅɖɇɈȽɈ ɉɂɋɖɆȿɇɇɈȽɈ ɋɈȽɅȺ-

ɒȿɇɂə, ȽȺɊȺɇɌɂɃɇɕȿ ɍɋɅɈȼɂə ɄɈɌɈ-

ɊɈȽɈ ȼ ɑȺɋɌɂ ɉɊɈȾɍɄɐɂɂ, ɄɈɌɈɊȺə 

ɊȺɋɋɆȺɌɊɂȼȺȿɌɋə ȼ ɇȺɋɌɈəɓȿɆ ȾɈɄɍ-

ɆȿɇɌȿ, ɉɊɈɌɂȼɈɊȿɑȺɌ ɉɊɂȼȿȾȿɇɇɕɆ 

ɁȾȿɋɖ ɍɋɅɈȼɂəɆ, ɉɊȿɂɆɍɓȿɋɌȼȿɇ-

ɇɍɘ ɋɂɅɍ ɂɆȿɘɌ ȽȺɊȺɇɌɂɃɇɕȿ ɍɋɅɈ-

ȼɂə ɌȺɄɈȽɈ 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 ɩɪɢ-
ɱɢɧɟɧɢɸ ɬɟɥɟɫɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɨ ɫɦɟɪɬɟɥɶɧɵɦ ɢɫɯɨɞɨɦ. ɉɪɟɠɞɟ 
ɱɟɦ ɩɪɨɞɨɥɠɢɬɶ ɪɚɛɨɬɭ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ ɧɚɞɩɢɫɢ «ɈɋɌɈ-
ɊɈɀɇɈ!», ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɭɤɚɡɚɧɧɵɟ 
ɧɚ ɧɟɣ ɭɫɥɨɜɢɹ ɩɨɥɧɨɫɬɶɸ ɩɨɧɹɬɧɵ
ɢ ɫɨɛɥɸɞɟɧɵ.
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Ɉɛɧɨɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɥɢɰɟɧɡɢɢ
Ʉɨɦɩɚɧɢɹ Keysight ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɵɩɭɫɤɚɟɬ ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟ-

ɧɢɹ ɞɥɹ ɩɪɢɛɨɪɨɜ, ɱɬɨɛɵ ɢɫɩɪɚɜɢɬɶ ɨɛɧɚɪɭɠɟɧɧɵɟ ɞɟɮɟɤɬɵ ɢ ɜɧɟɞɪɢɬɶ ɭɫɨɜɟɪ-

ɲɟɧɫɬɜɨɜɚɧɢɹ. ɇɚɣɬɢ ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɫɜɟɠɭɸ ɞɨɤɭɦɟɧɬɚ-

ɰɢɸ ɩɨ ɜɚɲɟɦɭ ɩɪɢɛɨɪɭ ɜɵ ɫɦɨɠɟɬɟ ɧɚ ɫɬɪɚɧɢɰɟ ɩɪɨɞɭɤɬɚ ɩɨ ɚɞɪɟɫɭ:

www.keysight.com/find/53210A

ɑɚɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɷɬɨɦ ɩɪɢɛɨɪɟ ɥɢɰɟɧɡɢɪɨɜɚɧɚ ɧɚ ɭɫɥɨɜɢɹɯ ɍɧɢ-

ɜɟɪɫɚɥɶɧɨɣ ɨɛɳɟɫɬɜɟɧɧɨɣ ɥɢɰɟɧɡɢɢ, ɜɟɪɫɢɢ 2 (GPLv2). Ɍɟɤɫɬ ɥɢɰɟɧɡɢɢ ɢ ɢɫɯɨɞɧɵɣ 

ɤɨɞ ɦɨɠɧɨ ɧɚɣɬɢ ɩɨ ɚɞɪɟɫɭ:

www.keysight.com/find/GPLV2

ȼ ɷɬɨɦ ɭɫɬɪɨɣɫɬɜɟ ɢɫɩɨɥɶɡɭɟɬɫɹ Microsoft Windows CE. Keysight ɧɚɫɬɨɹɬɟɥɶɧɨ ɪɟɤɨ-

ɦɟɧɞɭɟɬ, ɱɬɨɛɵ ɧɚ ɜɫɟɯ ɤɨɦɩɶɸɬɟɪɚɯ ɧɚ ɛɚɡɟ Windows, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɩɪɢɛɨɪɚɦ 

ɫ Windows CE, ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɚɤɬɭɚɥɶɧɨɟ ɚɧɬɢɜɢɪɭɫɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟ-

ɧɢɟ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɦɨɠɧɨ ɧɚɣɬɢ ɧɚ ɫɬɪɚɧɢɰɟ ɬɨɜɚɪɚ ɩɨ ɚɞɪɟɫɭ:

www.keysight.com/find/53210A

ɉɨɦɨɳɶ
Ɍɨɜɚɪ ɩɨɫɬɚɜɥɹɟɬɫɹ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɝɚɪɚɧɬɢɢ. Ɍɚɤɠɟ ɞɨɫɬɭɩɧɵ ɞɨɩɨɥ-

ɧɢɬɟɥɶɧɵɟ ɝɚɪɚɧɬɢɣɧɵɟ ɭɫɥɨɜɢɹ, ɪɚɫɲɢɪɟɧɧɵɟ ɤɨɧɬɪɚɤɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞ-

ɞɟɪɠɤɭ, ɫɨɝɥɚɲɟɧɢɹ ɨɛ ɨɛɫɥɭɠɢɜɚɧɢɢ ɬɨɜɚɪɚ ɢ ɫɨɝɥɚɲɟɧɢɹ ɨ ɩɨɦɨɳɢ ɩɨɥɶɡɨɜɚɬɟ-

ɥɹɦ. ɋɜɹɠɢɬɟɫɶ ɫ ɛɥɢɠɚɣɲɢɦ ɤ ɜɚɦ ɨɮɢɫɨɦ ɩɪɨɞɚɠ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ Keysight 

Technologies ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɨɥɧɨɣ ɥɢɧɟɣɤɟ ɩɪɨ-

ɝɪɚɦɦ ɩɨɞɞɟɪɠɤɢ Keysight Technologies.

ɋɟɪɬɢɮɢɤɚɰɢɹ
Ʉɨɦɩɚɧɢɹ Keysight Technologies ɩɨɞɬɜɟɪɠɞɚɟɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɚɧɧɨɝɨ ɢɡɞɟɥɢɹ ɨɩɭ-
ɛɥɢɤɨɜɚɧɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɧɚ ɦɨɦɟɧɬ ɟɝɨ ɨɬɝɪɭɡɤɢ ɫ ɡɚɜɨɞɚ. 

Keysight Technologies ɧɚɫɬɨɹɳɢɦ ɩɨɞɬɜɟɪɠɞɚɟɬ ɩɪɨɫɥɟɠɢɜɚɟɦɭɸ ɫɜɹɡɶ ɤɚɥɢɛɪɨ-

ɜɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɧɫɬɢɬɭɬɚ ɫɬɚɧɞɚɪɬɨɜ ɢ ɬɟɯɧɨ-

ɥɨɝɢɣ ɋɒȺ (NIST), ɧɚɫɤɨɥɶɤɨ ɷɬɨ ɞɨɩɭɫɬɢɦɨ ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɥɚɛɨɪɚɬɨɪɢɟɣ ɢɧɫɬɢ-

ɬɭɬɚ, ɚ ɬɚɤɠɟ ɫ ɤɚɥɢɛɪɨɜɨɱɧɵɦɢ ɥɚɛɨɪɚɬɨɪɢɹɦɢ ɞɪɭɝɢɯ ɱɥɟɧɨɜ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ.
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ɂɫɤɥɸɱɢɬɟɥɶɧɵɟ ɦɟɪɵ ɜɨɡɦɟɳɟɧɢɹ
ɆȿɊɕ ȼɈɁɆȿɓȿɇɂə, ɍɉɈɆəɇɍɌɕȿ ȼ ȾȺɇɇɈɆ ȾɈɄɍɆȿɇɌȿ, əȼɅəɘɌɋə 

ɂɋɄɅɘɑɂɌȿɅɖɇɕɆɂ ɂ ȿȾɂɇɋɌȼȿɇɇɕɆɂ ɆȿɊȺɆɂ ȼɈɁɆȿɓȿɇɂə ɄɅɂ-

ȿɇɌɍ.   KEYSIGHT TECHNOLOGIES ɇȿ ɇȿɋȿɌ ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɂ ɇɂ ɁȺ ɄȺɄɂȿ 

ɉɊəɆɕȿ, ɄɈɋȼȿɇɇɕȿ, ɇȺɆȿɊȿɇɇɕȿ, ɋɅɍɑȺɃɇɕȿ ɂɅɂ ȼɌɈɊɂɑɇɕȿ 

ɍȻɕɌɄɂ ȼ ɋȼəɁɂ ɋ ɄɈɇɌɊȺɄɌɈɆ, ɇȺɊɍɒȿɇɂȿɆ ɉɊȺȼɂɅ ɗɄɋɉɅɍȺɌȺɐɂɂ 

ɂɅɂ ɇȺɊɍɒȿɇɂȿɆ ȾɊɍȽɂɏ ɁȺɄɈɇɈȾȺɌȿɅɖɇɕɏ ȻȺɁ.

Ɉɩɢɫɚɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɚɜ
Ɉɝɪɚɧɢɱɟɧɧɵɟ ɩɪɚɜɚ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɋɒȺ. ɉɪɚɜɚ ɧɚ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɨɦɭ ɩɪɚɜɢɬɟɥɶɫɬɜɭ, ɜɤɥɸɱɚɸɬ 
ɬɨɥɶɤɨ ɬɟ ɩɪɚɜɚ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɤɨɧɟɱɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ. ɇɚɫɬɨɹ-
ɳɚɹ ɨɛɵɱɧɚɹ ɤɨɦɦɟɪɱɟɫɤɚɹ ɥɢɰɟɧɡɢɹ ɧɚ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ 

ɞɚɧɧɵɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɤɨɦɩɚɧɢɟɣ Keysight ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɚɜɢɥɚɦɢ ɡɚɤɭɩɨɤ ɞɥɹ 
ɮɟɞɟɪɚɥɶɧɵɯ ɧɭɠɞ FAR 12.211 (ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ) ɢ 12.212 (ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟ-

ɱɟɧɢɟ ɞɥɹ ɤɨɦɩɶɸɬɟɪɨɜ), ɚ ɞɥɹ ɦɢɧɢɫɬɟɪɫɬɜɚ ɨɛɨɪɨɧɵ — ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɚɜɢɥɚɦɢ 

ɡɚɤɭɩɨɤ ɞɥɹ ɧɭɠɞ ɨɛɨɪɨɧɵ DFARS 252.227-7015 (ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ — ɤɨɦɦɟɪɱɟɫɤɢɟ 
ɩɪɨɞɭɤɬɵ) ɢ DFARS 227.7202-3 (ɩɪɚɜɚ ɧɚ ɤɨɦɦɟɪɱɟɫɤɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ 
ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɞɨɤɭɦɟɧɬɚɰɢɸ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ ɞɥɹ ɤɨɦɩɶɸɬɟɪɨɜ).

Ɍɨɜɚɪɧɵɟ ɡɧɚɤɢ
Microsoft ɢ Windows — ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ ɜ ɋɒȺ ɬɨɜɚɪɧɵɟ ɡɧɚɤɢ ɤɨɪɩɨɪɚɰɢɢ 

Microsoft.
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ɉɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ
ɋɥɟɞɭɸɳɢɟ ɫɢɦɜɨɥɵ, ɨɬɨɛɪɚɠɚɟɦɵɟ ɧɚ ɩɪɢɛɨɪɟ ɢ ɜ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɭɤɚɡɵɜɚɸɬ
ɧɚ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨ-

ɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɚ.

ɉɪɨɱɢɟ ɨɩɚɫɧɨɫɬɢ (ɩɨɞɪɨɛɧɚɹ ɢɧɮɨɪ-

ɦɚɰɢɹ ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɚɧɧɨɦ ɪɭɤɨɜɨɞ-

ɫɬɜɟ ɢ ɨɬɦɟɱɟɧɚ ɡɚɝɨɥɨɜɤɚɦɢ «ɈɋɌɈ-

ɊɈɀɇɈ!» ɢɥɢ «ȼɇɂɆȺɇɂȿ!»)

Ʉɥɟɦɦɚ ɡɚɡɟɦɥɟɧɢɹ ɤɨɪɩɭɫɚ
ɢɥɢ ɲɚɫɫɢ 

ɉɢɬɚɧɢɟ ɜ «ɫɩɹɳɟɦ» ɪɟɠɢɦɟ. Ʉɨɝɞɚ 

ɜɵɤɥɸɱɚɬɟɥɶ ɩɢɬɚɧɢɹ ɧɚɯɨɞɢɬɫɹ 

ɜ ɪɟɠɢɦɟ ɫɧɚ, ɦɨɞɭɥɶ ɧɟ ɩɨɥɧɨɫɬɶɸ 

ɨɬɤɥɸɱɟɧ ɨɬ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ.  

Ʉɚɬɟɝɨɪɢɹ ɢɡɦɟɪɟɧɢɣ I, ɭɫɬɚɧɨɜɥɟɧ-

ɧɚɹ ɆЭɄ
ɇȿ ɩɨɞɤɥɸɱɚɣɬɟ ɜɯɨɞɵ ɤ ɫɟɬɢ ɩɟɪɟ-

ɦɟɧɧɨɝɨ ɬɨɤɚ ɢɥɢ ɤ ɰɟɩɹɦ, ɩɨɥɭɱɚɸ-

ɳɢɦ ɩɢɬɚɧɢɟ ɨɬ ɫɟɬɢ. 

Ʉɚɬɟɝɨɪɢɹ I
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Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 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 ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɚ ɩɨ ɧɚɡɧɚ-

ɱɟɧɢɸ. Ʉɨɦɩɚɧɢɹ Keysight Technologies ɧɟ ɧɟɫɟɬ ɧɢɤɚɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜ ɫɥɭɱɚɟ 

ɧɟɫɨɛɥɸɞɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ.

Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ

ɗɤɫɩɥɭɚɬɚɰɢɹ ɩɪɢɛɨɪɚ ɫ ɧɚɪɭɲɟɧɢɟɦ ɩɨɪɹɞɤɚ, ɭɤɚɡɚɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɟɦ-ɢɡɝɨɬɨɜɢ-

ɬɟɥɟɦ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢɛɨɪɚ ɦɨɠɟɬ ɛɵɬɶ ɧɚɪɭɲɟɧɚ, 

ɟɫɥɢ ɨɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɰɟɥɟɣ, ɧɟ ɭɤɚɡɚɧɧɵɯ ɜ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ.

ɉɟɪɟɞ ɜɤɥɸɱɟɧɢɟɦ ɩɢɬɚɧɢɹ

ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɩɪɢɧɹɬɵ ɜɫɟ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɦɚɪ-

ɤɢɪɨɜɤɭ ɧɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɛɨɪɚ (ɩɨɹɫɧɹɟɬɫɹ ɜ ɪɚɡɞɟɥɟ «ɉɪɟɞɭɩɪɟɠɞɚɸ-

ɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ»).

Ɂɚɡɟɦɥɟɧɢɟ ɩɪɢɛɨɪɚ 

53210A ɩɨɫɬɚɜɥɹɟɬɫɹ ɫ ɜɢɥɤɨɣ ɩɢɬɚɧɢɹ ɡɚɡɟɦɥɟɧɧɨɝɨ ɬɢɩɚ. Ʉɨɪɩɭɫ ɢ ɤɨɠɭɯ ɩɪɢɛɨɪɚ 

ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɪɢɫɤ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

ɒɬɵɪɶ ɡɚɡɟɦɥɟɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɨɱɧɨ ɫɨɟɞɢɧɟɧ ɫ ɤɥɟɦɦɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɡɚɡɟɦ-

ɥɟɧɢɹ (ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ) ɜ ɪɨɡɟɬɤɟ ɩɢɬɚɧɢɹ. Ʌɸɛɨɣ ɨɛɪɵɜ ɡɚɳɢɬɧɨɝɨ (ɡɚɡɟɦ-

ɥɹɸɳɟɝɨ) ɩɪɨɜɨɞɚ ɢɥɢ ɨɬɫɨɟɞɢɧɟɧɢɟ ɨɬ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɹɸɳɟɝɨ ɤɨɧɬɚɤɬɚ ɝɪɨɡɢɬ 
ɨɩɚɫɧɨɫɬɶɸ ɩɨɥɭɱɟɧɢɹ ɭɞɚɪɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɱɬɨ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ 

ɫɟɪɶɟɡɧɨɣ ɬɪɚɜɦɵ.

ɉɪɟɞɨɯɪɚɧɢɬɟɥɢ

53210A ɩɨɫɬɚɜɥɹɟɬɫɹ ɫ ɜɧɭɬɪɟɧɧɢɦ ɥɢɧɟɣɧɵɦ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɦ, ɩɨɞɯɨɞɹɳɢɦ 

ɞɥɹ ɧɚɩɪɹɠɟɧɢɹ, ɭɤɚɡɚɧɧɨɝɨ ɧɚ ɩɪɢɛɨɪɟ. ɗɬɨɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɧɟɞɨɫɬɭɩɟɧ ɞɥɹ 

ɩɨɥɶɡɨɜɚɬɟɥɹ.
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ɇɟ ɜɵɩɨɥɧɹɣɬɟ ɪɚɛɨɬ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɫɪɟɞɟ

ɗɤɫɩɥɭɚɬɚɰɢɹ ɩɪɢɛɨɪɚ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɜɨɡɞɭɯɟ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢ ɢɫɩɚɪɟɧɢɣ
ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ.

ɇɟ ɜɵɩɨɥɧɹɣɬɟ ɪɚɛɨɬ ɪɹɞɨɦ ɫ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɦɢɫɹ 
ɠɢɞɤɨɫɬɹɦɢ

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɩɪɢɛɨɪɚ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞ-

ɤɨɫɬɟɣ ɢɥɢ ɪɹɞɨɦ ɫ ɤɨɧɬɟɣɧɟɪɚɦɢ ɫ ɬɚɤɢɦɢ ɠɢɞɤɨɫɬɹɦɢ.

ɇɟ ɫɧɢɦɚɣɬɟ ɤɪɵɲɤɭ ɩɪɢɛɨɪɚ

ɋɧɢɦɚɬɶ ɤɪɵɲɤɢ ɫ ɩɪɢɛɨɪɚ ɦɨɠɟɬ ɬɨɥɶɤɨ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɣ, ɢɦɟɸɳɢɣ ɨɩɵɬ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɩɟɰɢɚɥɢɫɬ, ɨɫɜɟɞɨɦɥɟɧɧɵɣ ɨ ɜɨɡɦɨɠɧɵɯ ɨɩɚɫɧɨɫɬɹɯ. ȼɫɟɝɞɚ ɨɬɤɥɸ-

ɱɚɣɬɟ ɤɚɛɟɥɶ ɩɢɬɚɧɢɹ ɢ ɥɸɛɵɟ ɜɧɟɲɧɢɟ ɤɨɧɬɭɪɵ ɩɟɪɟɞ ɫɧɹɬɢɟɦ ɤɪɵɲɤɢ ɫ ɩɪɢɛɨɪɚ. 

ɇɟ ɦɨɞɢɮɢɰɢɪɭɣɬɟ ɩɪɢɛɨɪ

ɇɟ ɩɪɨɢɡɜɨɞɢɬɟ ɡɚɦɟɧɭ ɞɟɬɚɥɟɣ ɩɪɢɛɨɪɚ ɢ ɧɟ ɩɪɨɢɡɜɨɞɢɬɟ ɜ ɩɪɢɛɨɪɟ ɧɟɫɚɧɤɰɢɨɧɢ-

ɪɨɜɚɧɧɵɟ ɢɡɦɟɧɟɧɢɹ. ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɡɚɳɢɬɧɵɯ ɮɭɧɤɰɢɣ 

ɩɪɢɛɨɪɚ, ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɥɢ ɪɟɦɨɧɬɚ ɟɝɨ ɫɥɟɞɭɟɬ 
ɜɟɪɧɭɬɶ ɜ ɨɮɢɫ ɩɪɨɞɚɠ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɨɦɩɚɧɢɢ Keysight.

ȼ ɫɥɭɱɚɟ ɩɨɜɪɟɠɞɟɧɢɹ

ɉɪɢɛɨɪɵ ɫ ɨɛɧɚɪɭɠɟɧɧɵɦɢ ɩɨɜɪɟɠɞɟɧɢɹɦɢ ɢɥɢ ɧɟɢɫɩɪɚɜɧɨɫɬɹɦɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɜɟɞɟɧɵ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɟɫɩɟɱɟɧɵ ɡɚɳɢɬɨɣ ɨɬ ɧɟɩɪɟɞɧɚɦɟɪɟɧɧɨɝɨ ɫɪɚɛɚɬɵ-

ɜɚɧɢɹ ɞɨ ɜɵɩɨɥɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɟɦɨɧɬɚ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɫɟɪɜɢɫɧɵɦ
ɩɟɪɫɨɧɚɥɨɦ.

Ɉɱɢɫɬɤɚ ɩɪɢɛɨɪɚ

Ɉɱɢɫɬɤɭ ɜɧɟɲɧɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɪɢɛɨɪɚ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɦɹɝɤɨɣ ɛɟɡɜɨɪɫɨɜɨɣ, 

ɫɥɟɝɤɚ ɭɜɥɚɠɧɟɧɧɨɣ ɬɤɚɧɶɸ. ɇɟ ɢɫɩɨɥɶɡɭɣɬɟ ɦɨɸɳɢɟ ɫɪɟɞɫɬɜɚ ɢɥɢ ɯɢɦɢɱɟɫɤɢɟ 

ɪɚɫɬɜɨɪɢɬɟɥɢ. 
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ɉɪɟɞɟɥɵ ɡɚɳɢɬɵ

ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɣ (350 ɆȽɰ) ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A ɨɫɧɚɳɚɟɬɫɹ ɫɩɟɰɢɚɥɶ-
ɧɵɦɢ ɤɨɧɬɭɪɚɦɢ ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɛɨɪɚ ɨɬ ɩɨɜɪɟɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟ-

ɧɢɹ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɧɟ ɩɪɟɜɵɲɟɧɵ ɩɪɟɞɟɥɵ 

ɡɚɳɢɬɵ ɢ ɩɪɢɛɨɪ ɩɪɚɜɢɥɶɧɨ ɡɚɡɟɦɥɟɧ. ɑɬɨɛɵ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚ-

ɬɚɰɢɸ ɩɪɢɛɨɪɚ, ɧɟ ɩɪɟɜɵɲɚɣɬɟ ɩɪɟɞɟɥɵ ɡɚɳɢɬɵ, ɭɤɚɡɚɧɧɵɟ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

ɇɟ ɩɨɞɤɥɸɱɚɣɬɟ ɜɯɨɞɧɵɟ ɤɚɧɚɥɵ 53210A ɤ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢɥɢ ɤ ɰɟɩɹɦ, 

ɩɨɥɭɱɚɸɳɢɦ ɩɢɬɚɧɢɟ ɨɬ ɫɟɬɢ. ɉɪɢɛɨɪ ɞɨɥɠɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɜ ɫɢɫɬɟɦɚɯ 
ɤɚɬɟɝɨɪɢɢ I (ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɨɬ ɫɟɬɟɣ ɩɢɬɚɧɢɹ). ɇɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɫɢɫɬɟɦɚɯ ɞɪɭ-
ɝɢɯ ɤɚɬɟɝɨɪɢɣ ɢɡɦɟɪɟɧɢɣ ɆɗɄ (ɤɚɬɟɝɨɪɢɣ II, III ɢɥɢ IV). ɇɟɫɨɛɥɸɞɟɧɢɟ ɷɬɢɯ ɩɪɟ-

ɞɨɫɬɨɪɨɠɧɨɫɬɟɣ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɪɚɠɟɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɢ ɫɟɪɶɟɡɧɵɦ 

ɮɢɡɢɱɟɫɤɢɦ ɬɪɚɜɦɚɦ.

Ƚɢɥɶɡɵ ɜɯɨɞɧɵɯ ɪɚɡɴɟɦɨɜ BNC ɫɨɟɞɢɧɟɧɵ ɫ ɤɨɪɩɭɫɨɦ ɩɪɢɛɨɪɚ. ɉɪɨɜɟɪɶɬɟ 

ɩɨɥɹɪɧɨɫɬɶ ɫɢɝɧɚɥɚ, ɩɪɟɠɞɟ ɱɟɦ ɩɨɞɤɥɸɱɚɬɶ ɤɚɤɢɟ-ɥɢɛɨ ɭɫɬɪɨɣɫɬɜɚ ɤ ɜɯɨɞɧɵɦ 

ɪɚɡɴɟɦɚɦ.

Ɉɬ 1 ȼɬ ɞɨ 50 ȼɬ

!

Ʉɚɧɚɥ / ɍɫɬɚɧɨɜɤɚ

ɉɪɢ ɪɚɛɨɬɟ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɡɦɟɪɹɟɦɵɣ ɫɢɝɧɚɥ, ɩɨɞɚɜɚɟɦɵɣ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɦɨɠɟɬ ɢɦɟɬɶ ɧɚɩɪɹɠɟɧɢɟ + 42 ȼ.

ȼ ɭɫɬɪɨɣɫɬɜɟ ɫ Ɉɩɰɢɹɦɢ 201/202 ɞɨɛɚɜɥɟɧ ɩɚɪɚɥɥɟɥɶɧɵɣ ɜɯɨɞ Ʉɚɧɚɥɚ 1 

ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ. ɋɢɝɧɚɥɵ ɧɚ ɰɟɧɬɪɚɥɶɧɨɦ ɩɪɨɜɨɞɧɢɤɟ ɪɚɡɴɟɦɚ BNC 

ɤɚɠɞɨɣ ɩɚɧɟɥɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɬɚɤɠɟ ɢ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɰɟɧɬɪɚɥɶɧɨɦ ɩɪɨɜɨ-

ɞɧɢɤɟ BNC ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɩɚɧɟɥɢ.
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ɍɫɬɚɧɨɜɤɚ ɩɪɢɛɨɪɚ

Keysight 53210A ɪɚɛɨɬɚɟɬ ɜ ɫɥɟɞɭɸɳɢɯ ɞɢɚɩɚɡɨɧɚɯ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɬɢ:

100–240 ȼ, 50–60 Ƚɰ
100–27 ȼ, 440 Ƚɰ
90 ȼȺ, ɧɟ ɛɨɥɟɟ

ȼɟɧɬɢɥɹɰɢɹ ɩɪɢɛɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɛɨɤɨɜɵɟ ɢ ɡɚɞɧɸɸ ɫɬɟɧɤɢ. ɇɟ ɡɚɝɨɪɚ-

ɠɢɜɚɣɬɟ ɷɬɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ.

Ɋɚɛɨɬɚ ɫ ɚɤɤɭɦɭɥɹɬɨɪɨɦ

ɉɪɢ ɪɚɛɨɬɟ 53210A ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ (Ɉɩɰɢɹ 300) ɧɟɫɨɛɥɸɞɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɪɟɞɭ-
ɩɪɟɠɞɟɧɢɣ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɩɪɢɛɨɪɚ, ɩɨɪɚɠɟɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 

ɬɨɤɨɦ ɢ ɫɟɪɶɟɡɧɵɦ ɬɪɚɜɦɚɦ.

ɉɨɞɤɥɸɱɢɬɟ ɩɪɢɛɨɪ ɤ ɫɟɬɢ ɡɚɡɟɦɥɟɧɢɹ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ, 

ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɪɢɫɤ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. Ʌɸɛɨɣ ɨɛɪɵɜ ɢɥɢ ɨɬɫɨɟ-

ɞɢɧɟɧɢɟ ɨɬ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɹɸɳɟɝɨ ɤɨɧɬɚɤɬɚ ɝɪɨɡɢɬ ɨɩɚɫɧɨɫɬɶɸ ɩɨɥɭɱɟɧɢɹ 

ɭɞɚɪɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɱɬɨ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɫɟɪɶɟɡɧɨɣ ɬɪɚɜɦɵ.

ɉɪɢ ɩɢɬɚɧɢɢ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ ɤɨɪɩɭɫ ɩɪɢɛɨɪɚ ɦɨɠɟɬ ɧɟɫɬɢ ɩɨɬɟɧɰɢɚɥ ɢɡɦɟɪɹɟ-

ɦɨɝɨ ɫɢɝɧɚɥɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɟɦ.
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ɉɟɪɟɪɚɛɨɬɤɚ ɥɢɬɢɟɜɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ
ɑɚɫɬɨɬɨɦɟɪ 53210A ɨɫɧɚɳɚɟɬɫɹ ɥɢɬɢɟɜɵɦ ɤɧɨɩɨɱɧɵɦ ɷɥɟɦɟɧɬɨɦ ɩɢɬɚɧɢɹ ɧɚ 3 ȼ. 

Keysight ɪɟɤɨɦɟɧɞɭɟɬ ɡɚɦɟɧɹɬɶ ɷɬɨɬ ɚɤɤɭɦɭɥɹɬɨɪ ɟɠɟɝɨɞɧɨ, ɩɪɢ ɨɱɟɪɟɞɧɨɣ ɤɚɥɢ-

ɛɪɨɜɤɟ ɩɪɢɛɨɪɚ. ɉɪɨɰɟɞɭɪɚ ɡɚɦɟɧɵ ɨɩɢɫɚɧɚ ɜ Ɋɭɤɨɜɨɞɫɬɜɟ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 

53210A/53220A/53230A. 

Ɉɩɰɢɹ 300 ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ 53210A ɨɬ ɥɢɬɢɟɜɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ ɧɚ 12 ȼ. ɋɨ ɜɪɟ-

ɦɟɧɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɬɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ ɫɧɢɠɚɟɬɫɹ, ɩɨɫɤɨɥɶɤɭ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ 
ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɰɢɤɥɨɜ ɪɚɡɪɹɞɤɢ ɢ ɡɚɪɹɞɤɢ.

ɉɪɢ ɭɬɢɥɢɡɚɰɢɢ ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɟ ɚɤɤɭɦɭɥɹɬɨɪɚ ɭɱɢɬɵɜɚɣɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɫɬ-
ɧɵɟ, ɪɟɝɢɨɧɚɥɶɧɵɟ ɢɥɢ ɮɟɞɟɪɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ. 
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Ⱦɢɪɟɤɬɢɜɚ ɨɛ ɭɬɢɥɢɡɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (WEEE)

Ⱦɚɧɧɵɣ ɩɪɢɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɦɚɪɤɢɪɨɜɤɟ Ⱦɢɪɟɤɬɢɜɵ ɩɨ ɭɬɢɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɍɚɤɚɹ ɦɚɪɤɢɪɨɜɤɚ ɧɚ ɭɫɬɪɨɣɫɬɜɟ ɨɛɨ-

ɡɧɚɱɚɟɬ, ɱɬɨ ɨɧɨ ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɢɥɢ ɷɥɟɤɬɪɨɧɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɧɟ ɩɪɟɞɧɚ-

ɡɧɚɱɟɧɧɵɦ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ 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 ɜɵɛɪɚɫɵɜɚɬɶ ɜɦɟɫɬɟ ɫ ɛɵɬɨɜɵɦɢ ɨɬɯɨɞɚɦɢ.

Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɧɟɧɭɠɧɨɝɨ ɩɪɢɛɨɪɚ ɨɛɪɚɬɢɬɟɫɶ ɜ ɛɥɢɠɚɣɲɢɣ ɫɟɪɜɢɫ-ɰɟɧɬɪ ɤɨɦɩɚɧɢɢ 

Keysight ɢɥɢ ɩɨɫɟɬɢɬɟ ɜɟɛ-ɫɚɣɬ 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 ɫɫɵɥɤɢ ɩɨ ɩɨɞɞɟɪɠɤɟ ɧɚ ɫɥɟɞɭɸɳɢɯ ɜɟɛ-ɫɚɣɬɚɯ Keysight:

– www.keysight.com/find/53210A 
(ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɢɡɞɟɥɢɢ ɢ ɟɝɨ ɩɨɞɞɟɪɠɤɚ, ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟ-

ɧɢɹ ɢ ɞɨɤɭɦɟɧɬɚɰɢɢ)

– www.keysight.com/find/assist
(ɤɨɧɬɚɤɬɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɟɦɨɧɬɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɨ ɜɫɟɦɭ ɦɢɪɭ)
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Keysight 53210A 350 ɆȽɰ ȼɑ-ɱɚɫɬɨɬɨɦɟɪ
Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ
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1 ɉɨɞɝɨɬɨɜɤɚ
ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ

ȼɧɟɲɧɢɣ ɜɢɞ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɩɚɧɟɥɟɣ     23
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ɋɥɭɠɟɛɧɵɟ ɮɭɧɤɰɢɢ     35

Ʉɚɤ ɭɫɬɪɨɟɧɨ ɷɬɨ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ     44

ɉɪɢɜɟɬɫɬɜɭɟɦ ɜɚɫ! ȼ ɷɬɨɦ ɪɭɤɨɜɨɞɫɬɜɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɨɞɟɪɠɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ 

ɨ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ Keysight 53210A 350 ɆȽɰ ȼɑ-ɱɚɫɬɨɬɨɦɟɪ. 

53210A ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɢɛɨɪ LXI ɤɥɚɫɫɚ ɋ ɜɵɫɨɬɨɣ 2U ɢ ɲɢɪɢɧɨɣ 1/2.  

ȼɵɫɨɬɚ 2U ɢ ɲɢɪɢɧɚ 1/2 ɨɬɧɨɫɹɬɫɹ ɤ ɮɢɡɢɱɟɫɤɢɦ ɪɚɡɦɟɪɚɦ 53210A ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɪɚɡɦɟɪɨɜ ɹɱɟɣɤɢ ɫɬɨɣɤɢ ɩɨ ɫɬɚɧɞɚɪɬɭ Ⱥɫɫɨɰɢɚɰɢɢ ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɨ-

ɪɭɞɨɜɚɧɢɹ (EIA). LXI (ɫɨɤɪɚɳɟɧɢɟ ɨɬ «LAN eXtensions for Instrumentation» — «Ɋɚɫ-
ɲɢɪɟɧɢɹ LAN ɞɥɹ ɩɪɢɛɨɪɨɜ») — ɷɬɨ ɫɬɚɧɞɚɪɬ ɞɥɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɢɫɩɨɥɶɡɭɸɳɢɯ Ethernet (LAN) ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪ-

ɮɟɣɫɚ ɤɨɦɦɭɧɢɤɚɰɢɢ.   



1 ɉɨɞɝɨɬɨɜɤɚ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ

22 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ



Ɋɢɫɭɧɨɤ  1-1 ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɱɚɫɬɨɬɨɦɟɪ/ɬɚɣɦɟɪ 53210A



ɉɨɞɝɨɬɨɜɤɚ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 1

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 23

ȼɧɟɲɧɢɣ ɜɢɞ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɩɚɧɟɥɟɣ
Ɋɢɫɭɧɨɤ 1-1 ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɩɟɪɟɞɧɸɸ ɢ ɡɚɞɧɸɸ ɩɚɧɟɥɢ Keysight 53210A 350 ɆȽɰ 

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ. 

ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ

Ɂɚɬɟɧɟɧɧɵɟ ɨɛɥɚɫɬɢ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɹɜɥɹɸɬɫɹ ɤɧɨɩɤɚɦɢ, ɡɚɩɭɫɤɚɸɳɢɦɢ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɟ ɮɭɧɤɰɢɢ.  Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɷɬɢɯ ɨɛɥɚɫɬɟɣ ɩɪɢɜɨɞɢɬɫɹ ɧɢɠɟ.

A. Ʉɧɨɩɤɢ ɢɡɦɟɪɟɧɢɣ (Measure) — ɡɞɟɫɶ ɨɬɨɛɪɚɠɚɟɬɫɹ ɦɟɧɸ ɩɪɨɝɪɚɦɦɧɵɯ ɤɧɨ-

ɩɨɤ, ɜ ɤɨɬɨɪɨɦ ɜɵɛɢɪɚɸɬɫɹ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɣ. Ɏɭɧɤɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɦɚɫɲɬɚ-

ɛɢɪɨɜɚɧɢɹ ɨɛɧɚɪɭɠɢɜɚɟɬ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ (ɛɨɥɟɟ 100 Ƚɰ) ɧɚ ɜɯɨɞɧɵɯ ɤɚɧɚɥɚɯ 1, 2 

ɢɥɢ 3 ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɞɢɚɩɚɡɨɧ ɢ ɩɨɪɨɝ ɩɨ ɜɯɨɞɧɨɦɭ ɫɢɝɧɚɥɭ, ɧɟɨɛ-

ɯɨɞɢɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɵɛɪɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ. ɂɡɦɟɪɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɱɚɫɬɨɬɨɦɟɪɚ ɨɩɢɫɚɧɵ ɜ Ƚɥɚɜɟ 3. 

Ȼ. Ʉɧɨɩɤɢ ɩɪɨɫɦɨɬɪɚ (View) — ɡɞɟɫɶ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɫɩɨɫɨɛ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ 
ɢɡɦɟɪɟɧɢɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ʉɨɧɮɢɝɭɪɚɰɢɹ ɞɢɫɩɥɟɹ ɨɩɢɫɵɜɚɟɬɫɹ ɞɚɥɟɟ ɜ ɷɬɨɣ 

ɝɥɚɜɟ. Ƚɪɚɮɢɤɢ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɨɩɢɫɵɜɚɸɬɫɹ
ɜ Ƚɥɚɜɟ 6. 

ȼ. ɋɢɫɬɟɦɧɵɟ ɤɧɨɩɤɢ (System) ɨɬɜɟɱɚɸɬ ɡɚ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɡɚ ɭɫɬɚɧɨɜɤɭ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɧɚɫɬɪɨɟɤ ɱɚɫɬɨɬɨɦɟɪɚ, ɚ ɬɚɤɠɟ ɡɚ ɞɨɫɬɭɩ ɤ ɫɥɭɠɟɛ-

ɧɵɦ ɮɭɧɤɰɢɹɦ ɢ ɜɫɬɪɨɟɧɧɨɣ ɫɢɫɬɟɦɟ ɩɨɦɨɳɢ. Ⱦɥɹ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɣ ɫ ɱɢɫɥɨɜɵɦ 

ɜɜɨɞɨɦ ɡɧɚɱɟɧɢɹ ɤɧɨɩɨɤ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɧɚ ɰɢɮɪɵ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ «Shift» 

ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɤɥɚɜɢɚɬɭɪɵ. 

Ƚ. Ʉɧɨɩɤɢ ɤɚɧɚɥɨɜ (Channel) ɩɨɡɜɨɥɹɸɬ ɜɵɛɪɚɬɶ ɜɯɨɞɧɨɣ ɤɚɧɚɥ ɢ ɨɬɨɛɪɚɠɚɸɬ 
ɦɟɧɸ ɩɪɨɝɪɚɦɦɧɵɯ ɤɧɨɩɨɤ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɶɧɨɝɨ 

ɬɪɚɤɬɚ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɧɚ Ɋɢɫɭɧɤɟ 1-1 ɩɪɢɫɭɬɫɬɜɭɟɬ Ʉɚɧɚɥ 3 (Ɉɩɰɢɢ 106/

115). Ʉɨɧɮɢɝɭɪɚɰɢɹ ɫɢɝɧɚɥɶɧɨɝɨ ɬɪɚɤɬɚ ɨɩɢɫɵɜɚɟɬɫɹ ɜ Ƚɥɚɜɟ 4.

Ⱦ. Ʉɧɨɩɤɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɢ ɬɪɢɝɝɟɪɚ (Gate, Trigger) ɩɨɡɜɨɥɹɸɬ ɜɵɛɪɚɬɶ ɦɟɧɸ 

ɩɪɨɝɪɚɦɦɧɵɯ ɤɧɨɩɨɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɢ ɬɪɢɝɝɟɪɧɵɯ ɞɟɣɫɬɜɢɣ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢɡɦɟɪɟɧɢɹɦɢ. ɋɬɪɨɛɢɪɨɜɚɧɢɟ ɢ ɬɪɢɝɝɟɪɧɵɟ ɞɟɣɫɬɜɢɹ ɨɩɢɫɵɜɚɸɬɫɹ 

ɜ Ƚɥɚɜɟ 5. 

ȿ. ɉɪɨɝɪɚɦɦɧɵɟ ɤɧɨɩɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɦɟɧɸ, ɜ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɟɬɫɹ 

ɧɚɫɬɪɨɣɤɚ ɱɚɫɬɨɬɨɦɟɪɚ. Ɂɧɚɱɟɧɢɹ ɩɭɧɤɬɨɜ ɦɟɧɸ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɤɧɨɩɨɤ ɡɚɜɢɫɹɬ 
ɨɬ «ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ» ɤɧɨɩɨɤ, ɤɨɬɨɪɵɟ ɨɩɢɫɚɧɵ ɜɵɲɟ.

ɀ. Ʉɧɨɩɤɚ ɩɢɬɚɧɢɹ ɢ «ɫɩɹɳɟɝɨ» ɪɟɠɢɦɚ ɜɤɥɸɱɚɟɬ ɢ ɜɵɤɥɸɱɚɟɬ ɩɪɢɛɨɪ, ɚ ɬɚɤɠɟ 

ɜɤɥɸɱɚɟɬ ɢ ɜɵɤɥɸɱɚɟɬ ɪɟɠɢɦ ɫɧɚ. 
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ɉɢɬɚɧɢɟ ɜ «ɫɩɹɳɟɦ» ɪɟɠɢɦɟ (ɩɪɢ ɟɝɨ ɧɚɥɢɱɢɢ) ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɬ ɫɟɬɢ ɢɥɢ ɚɤɤɭɦɭ-
ɥɹɬɨɪɚ (Ɉɩɰɢɹ 300) ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɪɦɨɫɬɚɬɢɪɨ-

ɜɚɧɧɨɝɨ ɤɜɚɪɰɟɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ (OCXO) (Ɉɩɰɢɹ 010). Ȼɨɥɟɟ ɩɨɞɪɨɛɧɭɸ ɢɧɮɨɪɦɚ-

ɰɢɸ ɦɨɠɧɨ ɧɚɣɬɢ «ȼɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ» ɜ ɷɬɨɣ ɝɥɚɜɟ.

Ɂ. ɉɨɪɬ USB ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɥɭɠɢɬ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ 

ɢ ɧɚɫɬɪɨɟɤ ɩɪɢɛɨɪɚ ɦɟɠɞɭ ɱɚɫɬɨɬɨɦɟɪɨɦ ɢ USB-ɭɫɬɪɨɣɫɬɜɨɦ ɯɪɚɧɟɧɢɹ. ɉɨɪɬ 
ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ. ɉɨɪɬ USB 

ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɛɨɪɨɦ (ɜɯɨɞ/ɜɵɯɨɞ). ɉɟɪɟɞɚɱɚ 

ɞɚɧɧɵɯ ɨɩɢɫɚɧɚ ɜ Ƚɥɚɜɟ 7.

Ɂɚɞɧɹɹ ɩɚɧɟɥɶ

Ɂɚɞɧɹɹ ɩɚɧɟɥɶ 53210A, ɩɨɤɚɡɚɧɧɚɹ ɧɚ Ɋɢɫɭɧɤɟ 1-1, ɫɨɞɟɪɠɢɬ Ɉɩɰɢɸ 201 (ɩɚɪɚɥ-

ɥɟɥɶɧɵɣ ɜɯɨɞ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ) ɢ ɢɧɬɟɪɮɟɣɫ GPIB. ɇɢɠɟ ɩɪɢɜɨɞɢɬɫɹ ɤɪɚɬɤɨɟ ɨɩɢ-

ɫɚɧɢɟ ɪɚɡɴɟɦɨɜ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ.

A. ɉɚɪɚɥɥɟɥɶɧɵɟ ɜɯɨɞɵ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ — ɞɥɹ Ɉɩɰɢɣ 201 ɢ 202 ɞɨɛɚɜɥɟɧ 

ɩɚɪɚɥɥɟɥɶɧɵɣ ɜɯɨɞ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɷɬɨ ɇȿ ɨɬɞɟɥɶɧɵɣ 

ɜɯɨɞ. ɋɢɝɧɚɥɵ ɧɚ ɰɟɧɬɪɚɥɶɧɨɦ ɩɪɨɜɨɞɧɢɤɟ ɪɚɡɴɟɦɚ BNC ɤɚɠɞɨɣ ɩɚɧɟɥɢ ɩɪɢɫɭɬ-
ɫɬɜɭɸɬ ɌȺɄɀȿ ɢ ɧɚ ɰɟɧɬɪɚɥɶɧɨɦ ɩɪɨɜɨɞɧɢɤɟ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɩɚɧɟɥɢ. Ʉɨɧɮɢɝɭɪɚ-

ɰɢɹ ɫɢɝɧɚɥɶɧɨɝɨ ɬɪɚɤɬɚ ɨɩɢɫɵɜɚɟɬɫɹ ɜ Ƚɥɚɜɟ 4.

Ȼ. ȼɯɨɞ ɜɧɟɲɧɟɝɨ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ (Ext Ref In) — ɷɬɨ ɪɚɡɴɟɦ ɞɥɹ ɩɪɢɟɦɚ ɨɩɨɪ-

ɧɨɝɨ ɫɢɝɧɚɥɚ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. Ⱦɨɩɭɫɬɢɦɵɟ ɱɚɫɬɨɬɵ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 

ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ (ɪɚɡɜɟɪɬɤɢ) — 1 ɆȽɰ, 5 ɆȽɰ ɢ 10 ɆȽɰ.

ȼɵɯɨɞ ɜɧɭɬɪɟɧɧɟɝɨ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ (Int Ref Out) — ɷɬɨɬ ɪɚɡɴɟɦ ɩɨɡɜɨɥɹɟɬ 
ɩɨɥɭɱɢɬɶ ɜɧɭɬɪɟɧɧɢɣ ɨɩɨɪɧɵɣ ɫɢɝɧɚɥ 10 ɆȽɰ ɨɬ ɝɟɬɟɪɨɞɢɧɚ ɱɚɫɬɨɬɨɦɟɪɚ. ɋɢɝɧɚɥ 

ɝɟɬɟɪɨɞɢɧɚ ɢɦɟɟɬ ɮɨɪɦɭ ɫɢɧɭɫɨɢɞɵ ɫ 0,5 ȼ(ɫɤɡ) (ɩɪɢ 50 Ɉɦ).

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢ ɧɚɫɬɪɨɣɤɢ ɨɩɨɪɧɨɝɨ ɝɟɬɟɪɨɞɢɧɚ ɨɩɢɫɚɧɵ ɜ Ƚɥɚɜɟ 3.

ȼ. ȼɯɨɞ ɢ ɜɵɯɨɞ ɫɬɪɨɛɢɪɨɜɚɧɢɹ — ɷɬɨ ɜɯɨɞ ɞɥɹ ɜɧɟɲɧɢɯ ɫɢɝɧɚɥɨɜ ɫɬɪɨɛɢɪɨɜɚ-

ɧɢɹ ɢ ɜыɯɨɞ ɞɥɹ ɩɨɞɚɱɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɨɬ ɱɚɫɬɨɬɨɦɟɪɚ 

ɧɚ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɷɬɨɦ ɪɚɡɴɟɦɟ ɫɨɞɟɪɠɢɬɫɹ 

ɜ ɪɚɡɞɟɥɟ «ȼɤɥɸɱɟɧɢɟ ɫɢɝɧɚɥɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɚ ɜɯɨɞɟ/ɜɵɯɨɞɟ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

BNC» ɜ Ƚɥɚɜɟ 5.

ȼɯɨɞ ɬɪɢɝɝɟɪɚ (Trig In) — ɷɬɨ ɪɚɡɴɟɦ, ɢɫɩɨɥɶɡɭɸɳɢɣɫɹ ɞɥɹ ɩɨɞɚɱɢ ɧɚ ɱɚɫɬɨɬɨɦɟɪ 

ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɬɪɢɝɝɟɪɚ. Ɍɪɢɝɝɟɪɧɵɟ ɞɟɣɫɬɜɢɹ ɨɩɢɫɚɧɵ ɜ Ƚɥɚɜɟ 5.

Ƚ. USB ɢ LAN ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɬɚɧɞɚɪɬɧɵɟ ɩɨɪɬɵ ɜɯɨɞɚ/ɜɵɯɨɞɚ (I/O). Ʉɨɧɮɢɝɭ-
ɪɚɰɢɹ ɷɬɢɯ ɩɨɪɬɨɜ ɢ ɢɧɬɟɪɮɟɣɫɚ GPIB ɨɩɢɫɚɧɚ ɜ Ƚɥɚɜɟ 2.
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Ⱦɢɫɩɥɟɣ

ɋɯɟɦɚ ɞɢɫɩɥɟɹ 53210A (ɫɦ. Ɋɢɫɭɧɨɤ 1-2).

Ɋɢɫɭɧɨɤ  1-2 Ⱦɢɫɩɥɟɣ 53210A

Ʉɨɧɮɢɝɭɪɚɰɢɹ ɤɚɧɚɥɚ

Ɉɫɧɨɜɧɨɣ ɞɢɫɩɥɟɣ ɢɡɦɟɪɟɧɢɹ

ɇɚɜɢɝɚɰɢɹ 
ɩɪɨɝɪɚɦɦɧɵɦɢ 
ɤɧɨɩɤɚɦɢ

ɇɚɫɬɪɨɣɤɢ ɜɯɨɞɚ
: ɮɪɨɧɬ ɧɚɱɚɥɚ ɢɡɦɟɪɟɧɢɹ

    10% : ɩɨɪɨɝ ɬɪɢɝɝɟɪɚ
    AC : ɫɜɹɡɶ ɩɨ ɜɯɨɞɭ (ɩɨɫɬ. ɢɥɢ ɩɟɪɟɦ . ɬɨɤ) 
    1MΩ : ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ (1 ɆɈɦ, 50 Ɉɦ)

    5ȼ : ɜɯɨɞɧɨɣ ɞɢɚɩɚɡɨɧ (5 ȼ, 50 ȼ, 500 ȼ)

   Probe : ɩɪɨɛɧɢɤ ɜɤɥɸɱɟɧ    

       BW: ɮɢɥɶɬɪ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɜɤɥɸɱɟɧ

Ʉɚɧɚɥ ɢ ɮɭɧɤɰɢɹ

ɉɪɨɝɪɚɦɦɧɵɟ ɤɧɨɩɤɢ

ȼɬɨɪɢɱɧɵɟ ɢɡɦɟɪɟɧɢɹ

Ɉɫɧɨɜɧɵɟ ɢɡɦɟɪɟɧɢɹ

Ɉɛɥɚɫɬɶ ɜɜɨɞɚ ɞɚɧɧɵɯ

ɂɧɞɢɤɚɬɨɪɵ ɫɨɫɬɨɹɧɢɹ
    RMT: ɭɞɚɥɟɧɧɚɹ ɪɚɛɨɬɚ (LAN, USB, GPIB) 
    ExtRef: ɱɚɫɬɨɬɚ ɜɧɟɲɧɟɝɨ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ

    ExtRef  : ɧɟɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɨɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ

    ExtTrig : ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɬɪɢɝɝɟɪɚ
    ɋɨɫɬɨɹɧɢɟ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɚ

Ʉɚɧɚɥ 

1

ɋɬɪ
ɨɛ

ɋɨɫɬɨɹɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɚ:

   ɭɪɨɜɟɧɶ ɡɚɪɹɞɚ
   ɱɟɪɧɵɣ – ɨɬɤɥɸɱɟɧ ɩɨɥɶɡɨɜɚɬɟɥɟɦ
   ɤɪɚɫɧɵɣ – ɨɬɤɥɸɱɟɧ ɩɪɨɝɪɚɦɦɧɨ
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Ɉ ɩɪɢɛɨɪɟ
ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɟɪɟɱɢɫɥɟɧɵ ɚɤɫɟɫɫɭɚɪɵ, ɩɨɫɬɚɜɥɹɟɦɵɟ ɜɦɟɫɬɟ ɫ 53210A, ɫɨɞɟɪ-

ɠɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɭɫɥɨɜɢɹɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɯɪɚɧɟɧɢɹ, 

ɚ ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɩɢɬɚɧɢɸ ɩɪɢɛɨɪɚ.

Ɇɚɬɟɪɢɚɥɵ, ɩɨɫɬɚɜɥɹɟɦɵɟ ɜ ɤɨɦɩɥɟɤɬɟ

ɋ ɱɚɫɬɨɬɨɦɟɪɨɦ 53210A ɜ ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɦɩɥɟɤɬɚɰɢɢ ɩɨɫɬɚɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɚɤɫɟɫɫɭɚɪɵ:

1 ɒɧɭɪ ɩɢɬɚɧɢɹ

2 USB-ɤɚɛɟɥɶ

3 Keysight Ʉɨɦɩɚɤɬ-ɞɢɫɤ ɫ ɩɚɤɟɬɨɦ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ

4 Keysight Ʉɨɦɩɚɤɬ-ɞɢɫɤ ɫɨ ɫɩɪɚɜɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɨ 53210A/53220A/53230A 

Ʉɪɨɦɟ ɬɨɝɨ, ɜɚɲ ɩɪɢɛɨɪ ɦɨɠɟɬ ɛɵɬɶ ɨɬɩɪɚɜɥɟɧ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɨɞɧɨɣ ɢɥɢ ɛɨɥɟɟ 

ɨɩɰɢɣ, ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ.
Ɍɚɛɥɢɰɚ 1-1 Ɉɩɰɢɢ ɭɫɬɪɨɣɫɬɜɚ 53210A

Ɉɩɰɢɹ 010:

Ɉɩɰɢɹ 106:

Ɉɩɰɢɹ 115:

Ɉɩɰɢɹ 201:

Ɉɩɰɢɹ 202:

Ɉɩɰɢɹ 203:

Ɉɩɰɢɹ 300:

ɋɜɟɪɯɫɬɚɛɢɥɶɧɚɹ ɪɚɡɜɟɪɬɤɚ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɧɨɝɨ ɤɜɚɪɰɟɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ

ɋȼɑ-ɜɯɨɞ 6 ȽȽɰ (ɤɚɧɚɥ 2)

ɋȼɑ-ɜɯɨɞ 15 ȽȽɰ (ɤɚɧɚɥ 2)

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɚɪɚɥɥɟɥɶɧɵɣ ɜɯɨɞ (Ʉɚɧɚɥ 1) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ 

Ɉɩɰɢɹ 106/115 ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ

Ɉɩɰɢɹ 106/115 ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ 

ȼɧɭɬɪɟɧɧɢɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɛɥɨɤ ɥɢɬɢɣ-ɢɨɧɧɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ ɫɨ ɜɫɬɪɨɟɧ-

ɧɵɦ ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ

Ʉɚɠɞɚɹ ɢɡ ɨɩɰɢɣ, ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜ Ɍɚɛɥɢɰɟ 1-1, ɞɨɫɬɭɩɧɚ ɩɨɫɥɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ 

ɩɨɤɭɩɤɢ ɩɪɢɛɨɪɚ. ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɭɫɬɚɧɨɜɤɟ ɤɚɠɞɨɣ ɢɡ ɷɬɢɯ ɨɩɰɢɣ ɫɨɞɟɪɠɚɬɫɹ 

ɜ Ɋɭɤɨɜɨɞɫɬɜɟ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 53210A/53220A/53230A (p/n 53220-90010).
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ɇɟɬ ɪɭɤɨɜɨɞɫɬɜ?
ȼ ɤɨɦɩɥɟɤɬɟ ɫ 53210A ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɬɪɢ ɩɟɱɚɬɧɵɯ ɪɭɤɨɜɨɞɫɬɜɚ:

– Keysight ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɛɵɫɬɪɨɦɭ ɨɛɭɱɟɧɢɸ 53210A (p/n 53210-90005) 

– Keysight Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 53210A (p/n 53210-90001)

– Keysight Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 53210A/53220A/53230A
(p/n 53220-90010)

53210A, Ɉɩɰɢɹ 0B0 (ɛɟɡ ɩɟɱɚɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ) ɫɨɫɬɚɜɥɹɟɬ ɛɚɡɨɜɵɣ ɤɨɦɩɥɟɤɬ ɞɨɤɭ-
ɦɟɧɬɚɰɢɢ ɩɨ ɩɪɢɛɨɪɭ. ɉɪɢ ɡɚɤɚɡɟ Ɉɩɰɢɢ 0B0 ɜɦɟɫɬɟ ɫ ɩɪɢɛɨɪɨɦ ɛɭɞɭɬ ɩɪɟɞɨɫɬɚɜ-
ɥɟɧɵ ɬɨɥɶɤɨ ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɛɵɫɬɪɨɦɭ ɨɛɭɱɟɧɢɸ ɢ ɤɨɦɩɚɤɬ-ɞɢɫɤ ɫɨ ɫɩɪɚɜɨɱɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ ɨ 53210A/53220A/53230A. ȼɫɟ ɪɭɤɨɜɨɞɫɬɜɚ ɫɨɞɟɪɠɚɬɫɹ ɧɚ ɤɨɦ-

ɩɚɤɬ-ɞɢɫɤɟ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɟɱɚɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ Keysight ɫɜɹɠɢɬɟɫɶ ɫ ɜɚɲɢɦ ɩɪɟɞ-

ɫɬɚɜɢɬɟɥɟɦ ɤɨɦɩɚɧɢɢ Keysight.

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɯɪɚɧɟɧɢɹ

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɱɚɫɬɨɬɨɦɟɪɚ 53210A ɨɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟ-

ɬɪɵ ɨɤɪɭɠɚɸɳɢɯ ɭɫɥɨɜɢɣ:

ɉɪɢ ɯɪɚɧɟɧɢɢ ɱɚɫɬɨɬɨɦɟɪɚ 53210A ɨɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ:

ɋ ɨɫɬɨɪɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɚɣɬɟ ɱɚɫɬɨɬɨɦɟɪ ɢɡ ɯɨɥɨɞɧɵɯ ɭɫɥɨɜɢɣ ɜ ɬɟɩɥɵɟ, 

ɩɨɫɤɨɥɶɤɭ ɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɤɨɧɞɟɧɫɚɰɢɹ. ɉɪɟɠɞɟ ɱɟɦ ɜɤɥɸɱɚɬɶ ɩɪɢɛɨɪ, 
ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɜɟɫɶ ɤɨɧɞɟɧɫɚɬ ɢɫɩɚɪɢɥɫɹ, ɚ ɱɚɫɬɨɬɨɦɟɪ ɩɪɢɨɛɪɟɥ ɭɫɬɨɣɱɢɜɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ.

Ɍɫɠɟɛ:

ɍɠɧɪɠɫɛɭɮɫɛ:

Ƚɦɛɡɨɩɬɭɷ:

Ƚɶɬɩɭɛ ɨɛɟ ɮɫɩɝɨɠɧ ɧɩɫɺ:

EN61010, ɫɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ 2; ɡɚɤɪɵɬɵɟ ɩɨɦɟɳɟɧɢɹ

ɨɬ 0 °C ɞɨ +55 °C

ɨɬ 5% ɞɨ 80% ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɛɟɡ ɤɨɧɞɟɧɫɚɰɢɢ

ɞɨ 3000 ɦ

ɍɠɧɪɠɫɛɭɮɫɛ: ɨɬ -30 °C ɞɨ +70 °C
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ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ

ɇɢɠɟ ɩɪɢɜɨɞɹɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɩɢɬɚɧɢɸ ɞɥɹ ɩɪɢɛɨɪɚ 53210A.

ɇɚɩɪɹɠɟɧɢɟ ɢ ɱɚɫɬɨɬɚ ɩɢɬɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, 

ɢ ɭɫɬɪɨɣɫɬɜɨ ɧɟ ɬɪɟɛɭɟɬ ɧɢɤɚɤɨɣ ɧɚɫɬɪɨɣɤɢ (ɡɚɦɟɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ ɢɥɢ ɜɵɛɨɪɚ 

ɧɚɩɪɹɠɟɧɢɹ).

ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ:

ɉɨɬɪɟɛɥɹɟɦɚɹ
ɦɨɳɧɨɫɬɶ: 

ɄȺɌȿȽɈɊɂə I (ɧɟ ɩɨɞɤɥɸɱɚɣɬɟ ɧɚɩɪɹɦɭɸ ɤ ɫɟɬɢ ɩɟɪɟɦɟɧ-

ɧɨɝɨ ɬɨɤɚ) 
ɨɬ 100 ɞɨ 240 ȼ, 50/60 Ƚɰ (ɨɬ -5% ɞɨ +10%)
ɨɬ 100 ɞɨ 120 ȼ, 400 Ƚɰ (+ 10%)

ɧɟ ɛɨɥɟɟ 90 ȼȺ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɩɢɬɚɧɢɢ ɢɥɢ ɜ ɩɪɨɰɟɫɫɟ 

ɡɚɪɹɞɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ; ɧɟ ɛɨɥɟɟ 6 ȼȺ 

ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ ɩɢɬɚɧɢɢ ɢɥɢ ɜ «ɫɩɹɳɟɦ» ɪɟɠɢɦɟ.

Ⱦɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɫɦɨɬɪɢɬɟ ɜ ɪɚɡɞɟɥɟ «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ» ɜ ɧɚɱɚɥɟ ɞɚɧɧɨɝɨ ɪɭɤɨɜɨɞɫɬɜɚ. ɉɨɥɧɵɣ ɫɩɢɫɨɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 53210A 

ɫɨɞɟɪɠɢɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ ɫɨ ɫɩɪɚɜɨɱɧɵɦɢ ɦɚɬɟɪɢɚ-

ɥɚɦɢ ɨ ɩɪɢɛɨɪɟ 53210A/53220A/53230A (p/n 53220-13601), ɚ ɬɚɤɠɟ ɪɚɡɦɟɳɟɧ
ɧɚ ɜɟɛ-ɫɚɣɬɟ ɩɨ ɚɞɪɟɫɭ: www.keysight.com/find/53210A



ɉɨɞɝɨɬɨɜɤɚ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 1

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 29

ȼɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ

ɉɨɞɫɨɟɞɢɧɢɬɟ ɲɧɭɪ ɩɢɬɚɧɢɹ ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ «ȼɤɥ./ɋɨɧ» ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ( ). 

ȼ ɯɨɞɟ ɜɤɥɸɱɟɧɢɹ ɱɚɫɬɨɬɨɦɟɪ ɜɵɩɨɥɧɹɟɬ ɚɜɬɨɤɚɥɢɛɪɨɜɤɭ ɢ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɭ, 
ɜ ɬɨɦ ɱɢɫɥɟ:

– ɩɪɨɜɟɪɤɭ ɩɢɬɚɧɢɹ;

– ɬɟɫɬɢɪɨɜɚɧɢɟ ɉɅɂɋ;

– ɩɪɨɜɟɪɤɭ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ; 

– ɩɪɨɜɟɪɤɭ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɚɧɟɥɢ; 

– ɬɟɫɬɢɪɨɜɚɧɢɟ ɤɚɧɚɥɚ 2 (ɟɫɥɢ ɟɫɬɶ); 

– ɬɟɫɬɢɪɨɜɚɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɚ (Ɉɩɰɢɹ 300, ɟɫɥɢ ɟɫɬɶ).

ɋɬɚɬɭɫ ɫɜɟɬɨɞɢɨɞɧɨɝɨ ɢɧɞɢɤɚɬɨɪɚ ɩɢɬɚɧɢɹ

ɋɜɟɬɨɞɢɨɞ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨɞ ɤɧɨɩɤɨɣ ɜɤɥɸɱɟɧɢɹ/ɫɧɚ, ɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɬɨɪɨɦ 

ɫɨɫɬɨɹɧɢɹ ɜɤɥɸɱɟɧɢɹ/ɜɵɤɥɸɱɟɧɢɹ/ɫɧɚ ɩɪɢɛɨɪɚ. Ɋɚɡɥɢɱɧɵɟ ɫɨɫɬɨɹɧɢɹ ɨɩɢɫɚɧɵ 

ɜ ɬɚɛɥɢɰɟ ɧɢɠɟ. ɋɬɚɬɭɫ «ɜɵɤɥɸɱɟɧɨ» ɡɚɜɢɫɢɬ ɨɬ ɧɚɥɢɱɢɹ OXCO (Ɉɩɰɢɹ 010). 

ȿɫɥɢ 53210A ɧɟ ɜɤɥɸɱɚɟɬɫɹ ɩɪɢ ɧɚɠɚɬɨɣ ɤɧɨɩɤɟ ɜɤɥɸɱɟɧɢɹ/ɫɧɚ, ɩɪɨɜɟɪɶɬɟ ɩɨɞɚɱɭ 
ɩɢɬɚɧɢɹ ɩɟɪɟɦɟɧɧɵɦ ɬɨɤɨɦ ɤ ɩɪɢɛɨɪɭ ɢ ɩɪɨɱɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɲɧɭɪɚ ɩɢɬɚɧɢɹ. 

ȿɫɥɢ ɩɪɢɛɨɪ ɩɨ-ɩɪɟɠɧɟɦɭ ɧɟ ɜɤɥɸɱɚɟɬɫɹ, ɧɟ ɫɥɵɲɧɚ ɪɚɛɨɬɚ ɜɟɧɬɢɥɹɬɨɪɚ, ɢɥɢ 

ɞɢɫɩɥɟɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɨɬɤɥɸɱɟɧ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɩɢɬɚɧɢɢ, ɜɟɪɧɢɬɟ 

ɭɫɬɪɨɣɫɬɜɨ ɜ Keysight ɞɥɹ ɪɟɦɨɧɬɚ.
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ɉɢɬɚɧɢɟ ɜ «ɫɩɹɳɟɦ» ɪɟɠɢɦɟ 

Ɋɟɠɢɦɵ ɩɢɬɚɧɢɹ ɱɚɫɬɨɬɨɦɟɪɚ 53210A — «ɜɤɥɸɱɟɧ», «ɜɵɤɥɸɱɟɧ» ɢ «ɫɩɹɳɢɣ» 

ɪɟɠɢɦ. ȼ «ɫɩɹɳɟɦ» ɪɟɠɢɦɟ, ɟɫɥɢ ɩɪɢɛɨɪ ɩɨɞɤɥɸɱɟɧ ɤ ɫɟɬɢ ɩɢɬɚɧɢɹ, ɷɧɟɪɝɢɹ ɪɚɫɯɨ-

ɞɭɟɬɫɹ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɥɶɬɪɚɫɬɚɛɢɥɶɧɨɝɨ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɧɨɝɨ 

ɤɜɚɪɰɟɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ (Ɉɩɰɢɹ 010).

ȼ «ɫɩɹɳɟɦ» ɪɟɠɢɦɟ ɚɤɤɭɦɭɥɹɬɨɪ (Ɉɩɰɢɹ 300) ɩɨɞɚɟɬ ɩɢɬɚɧɢɟ ɧɚ ɤɜɚɪɰɟɜɵɣ ɝɟɧɟ-

ɪɚɬɨɪ, ɤɨɝɞɚ 53210A ɧɟ ɩɨɞɤɥɸɱɟɧ ɤ ɫɟɬɢ. 

ɂɧɮɨɪɦɚɰɢɸ ɨ ɜɤɥɸɱɟɧɢɢ ɢ ɜɵɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɜ «ɫɩɹɳɟɦ» ɪɟɠɢɦɟ ɫɦ. ɜ ɪɚɡ-
ɞɟɥɟ «ɉɢɬɚɧɢɟ ɨɩɨɪɧɨɝɨ ɝɟɬɟɪɨɞɢɧɚ ɜ «ɫɩɹɳɟɦ» ɪɟɠɢɦɟ (Ɉɩɰɢɹ 010)», ɜ Ƚɥɚɜɟ 3.

ɉɟɪɟɡɚɝɪɭɡɤɚ ɩɨ ɩɢɬɚɧɢɸ ɢ ɬɨɱɧɨɫɬɶ ɱɚɫɬɨɬɨɦɟɪɚ
ɉɪɢ ɜɤɥɸɱɟɧɧɨɦ ɪɟɠɢɦɟ ɫɧɚ ɦɧɨɝɨɤɪɚɬɧɵɟ ɩɟɪɟɡɚɝɪɭɡɤɢ ɩɨ ɩɢɬɚɧɢɸ (ɨɬ ɫɟɬɢ ɢɥɢ 

ɚɤɤɭɦɭɥɹɬɨɪɚ) ɧɟ ɜɥɢɹɸɬ ɧɚ ɫɬɚɧɞɚɪɬɧɵɣ ɢɥɢ ɭɥɶɬɪɚɫɬɚɛɢɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ OCXO.

Ɍɚɛɥɢɰɚ 1-2 ɋɬɚɬɭɫ ɢ ɰɜɟɬ ɫɜɟɬɨɞɢɨɞɧɨɝɨ ɢɧɞɢɤɚɬɨɪɚ ɩɢɬɚɧɢɹ

Ɋɫɣɜɩɫ ɝɶɥɦɹɲɠɨ

Ƀɬɭɩɲɨɣɥ ɪɣɭɛɨɣɺ Ɋɫɣɜɩɫ 

ɝɥɦɹɲɠɨ
OCXO ɣ ɫɠɡɣɧ 

ɬɨɛ ɝɥɦɹɲɠɨɶ
OCXO ɣ ɫɠɡɣɧ 

ɬɨɛ ɝɶɥɦɹɲɠɨɶ Ɉɠɭ OCXO

ɋɟɬɶ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɡɟɥɟɧɵɣ ɹɧɬɚɪɧɵɣ ɜɵɤɥ. ɜɵɤɥ.

Ɉɩɰɢɹ 300, ɚɤɤɭɦɭɥɹɬɨɪ 

(ɜɤɥɸɱɟɧ)  
ɡɟɥɟɧɵɣ ɹɧɬɚɪɧɵɣ 

(ɦɢɝɚɟɬ)
ɜɵɤɥ. ɜɵɤɥ.

Ɉɩɰɢɹ 300, ɚɤɤɭɦɭɥɹɬɨɪ
(ɜɵɤɥɸɱɟɧ)

ɜɵɤɥ. ɜɵɤɥ. ɜɵɤɥ. ɜɵɤɥ.
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Ɋɚɛɨɬɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ


ɋ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɢ ɜɤɥɸɱɟɧɧɵɦ ɚɤɤɭɦɭɥɹɬɨɪɨɦ Ɉɩɰɢɢ 300 ɱɚɫɬɨɬɨɦɟɪ 53210A 

ɦɨɠɟɬ ɞɨ ɬɪɟɯ ɱɚɫɨɜ ɪɚɛɨɬɚɬɶ ɨɬ ɧɟɝɨ.

Ɉɬɤɥɸɱɟɧɢɟ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɚɤɤɭɦɭɥɹɬɨɪɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɩɟɪɟɜɨɞɢɬ ɱɚɫɬɨɬɨɦɟɪ ɧɚ ɩɢɬɚɧɢɟ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ, ɧɟ ɩɪɟɪɵɜɚɹ ɪɚɛɨɬɵ. Ⱥɧɚɥɨɝɢɱ-
ɧɵɦ ɨɛɪɚɡɨɦ, ɧɟ ɛɭɞɟɬ ɧɢɤɚɤɢɯ ɩɨɦɟɯ ɪɚɛɨɬɟ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɛɪɚɬɧɨ ɧɚ ɫɟɬɟɜɨɟ 

ɩɢɬɚɧɢɟ, ɟɫɥɢ ɩɢɬɚɧɢɟ ɨɬ ɫɟɬɢ ɛɵɥɨ ɩɨɞɤɥɸɱɟɧɨ ɞɨ ɨɬɤɥɸɱɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɚ. 

ȼɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɚ
ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɢɛɨɪɚ ɫ ɚɤɤɭɦɭɥɹɬɨɪɨɦ Ɉɩɰɢɢ 300 ɜ ɩɟɪɜɵɣ ɪɚɡ ɩɨɫɥɟ 

ɩɨɤɭɩɤɢ, ɢɥɢ ɜ ɫɥɭɱɚɟ ɟɫɥɢ ɩɪɢɛɨɪ ɞɨɥɝɨɟ ɜɪɟɦɹ ɧɟ ɢɫɩɨɥɶɡɨɜɚɥɫɹ, ɚɤɤɭɦɭɥɹɬɨɪ 

ɧɟɨɛɯɨɞɢɦɨ ɡɚɪɹɞɢɬɶ ɩɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ. ɉɪɢ ɧɚɥɢɱɢɢ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɬɢ 

ɩɢɬɚɧɢɹ (ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɜɤɥɸɱɟɧ ɩɪɢɛɨɪ ɢɥɢ ɜɵɤɥɸɱɟɧ) ɚɤɤɭɦɭɥɹɬɨɪɭ ɧɭɠɧɨ 

ɱɟɬɵɪɟ ɱɚɫɚ, ɱɬɨɛɵ ɞɨɫɬɢɱɶ ɩɨɥɧɨɝɨ ɡɚɪɹɞɚ. 

Ʉɨɝɞɚ ɩɪɢɛɨɪ ɩɨɫɬɭɩɚɟɬ ɫ ɡɚɜɨɞɚ, ɚɤɤɭɦɭɥɹɬɨɪ Ɉɩɰɢɢ 300 ɨɬɤɥɸɱɟɧ. ɍɩɪɚɜɥɟɧɢɟ 

ɚɤɤɭɦɭɥɹɬɨɪɨɦ (ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ) ɜɵɩɨɥɧɹɟɬɫɹ ɤɧɨɩɤɚɦɢ ɩɟɪɟɞɧɟɣ 

ɉɪɢ ɪɚɛɨɬɟ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɡɦɟɪɹɟɦɵɣ ɫɢɝɧɚɥ, ɩɨɞɚɜɚɟ-

ɦɵɣ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɢɦɟɟɬ ɧɚɩɪɹɠɟɧɢɟ + 42 ȼ.

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ ɤɨɪɩɭɫ ɩɪɢɛɨɪɚ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɡɟɦɥɟɧ, 

ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɪɢɫɤ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. Ʌɸɛɨɣ ɨɛɪɵɜ ɢɥɢ ɨɬɫɨ-

ɟɞɢɧɟɧɢɟ ɨɬ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɹɸɳɟɝɨ ɤɨɧɬɚɤɬɚ ɝɪɨɡɢɬ ɨɩɚɫɧɨɫɬɶɸ ɩɨɥɭɱɟ-

ɧɢɹ ɭɞɚɪɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɱɬɨ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɫɟɪɶɟɡɧɨɣ ɬɪɚɜɦɵ.

ɉɪɢ ɩɢɬɚɧɢɢ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ ɤɨɪɩɭɫ ɩɪɢɛɨɪɚ ɦɨɠɟɬ ɧɟɫɬɢ ɩɨɬɟɧɰɢɚɥ ɢɡɦɟ-

ɪɹɟɦɨɝɨ ɫɢɝɧɚɥɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 
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ɩɚɧɟɥɢ, ɩɨɤɚɡɚɧɧɵɦɢ ɧɚ ɩɪɟɞɵɞɭɳɟɣ ɫɬɪɚɧɢɰɟ, ɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ 

ɤɨɦɚɧɞɵ:

SYSTem:BATTery:ENABle {OFF|ON}
SYSTem:BATTery:ENABle? (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

- ON ɜɤɥɸɱɚɟɬ ɚɤɤɭɦɭɥɹɬɨɪ. Off ɜɵɤɥɸɱɚɟɬ ɚɤɤɭɦɭɥɹɬɨɪ. ɋɨɫɬɨɹɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɚ 

ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ ɢ ɧɟ ɦɟɧɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɩɨɫɥɟ 

ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ (SYSTem:PREset ɢɥɢ ɤɧɨɩɤɨɣ 

Preset (ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ)). 

Ⱥɤɤɭɦɭɥɹɬɨɪ ɞɨɥɠɟɧ ɨɫɬɚɜɚɬɶɫɹ ɜɤɥɸɱɟɧɧɵɦ ɩɪɢ ɩɢɬɚɧɢɢ ɱɚɫɬɨɬɨɦɟɪɚ ɨɬ ɫɟɬɢ 

ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. Ⱥɤɤɭɦɭɥɹɬɨɪ ɫɥɟɞɭɟɬ ɜɵɤɥɸɱɚɬɶ, ɬɨɥɶɤɨ ɟɫɥɢ ɩɪɢɛɨɪ ɩɪɨɞɨɥ-

ɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ. ɗɬɨ ɦɢɧɢɦɢɡɢɪɭɟɬ ɫɚɦɨɪɚɡɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɚ.

Ɉɩɪɟɞɟɥɟɧɢɟ ɭɪɨɜɧɹ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɚ ɇɚɠɚɬɢɟ ɩɪɨɝɪɚɦɦɧɨɣ ɤɧɨɩɤɢ 

Battery Level (ɍɪɨɜɟɧɶ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɚ) ɢɥɢ ɨɬɩɪɚɜɤɚ ɤɨɦɚɧɞɵ:

SYSTem:BATTery:LEVel?

ɩɨɡɜɨɥɹɸɬ ɭɡɧɚɬɶ ɮɚɤɬɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɚ (ɜ ɩɪɨɰɟɧɬɚɯ) ɩɨ ɫɪɚɜ-
ɧɟɧɢɸ ɫ ɩɨɥɧɵɦ ɡɚɪɹɞɨɦ (100%).

Ⱥɤɤɭɦɭɥɹɬɨɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɇɚɥɢɱɢɟ ɢ ɫɨɫɬɨɹɧɢɟ (ɜɤɥ. ɢɥɢ ɜɵɤɥ.) ɚɤɤɭɦɭɥɹ-
ɬɨɪɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɢɤɬɨɝɪɚɦɦɨɣ ɚɤɤɭɦɭɥɹɬɨɪɚ ɜ ɜɟɪɯɧɟɦ ɩɪɚɜɨɦ ɭɝɥɭ ɞɢɫɩɥɟɹ 
(Ɋɢɫɭɧɨɤ 1-2). ɉɪɢ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɦɨɠɧɨ ɨɬɩɪɚɜɢɬɶ ɧɚ ɩɪɢɛɨɪ ɡɚɩɪɨɫ 
ɨ ɬɨɦ, ɩɪɨɢɫɯɨɞɢɬ ɥɢ ɩɢɬɚɧɢɟ ɨɬ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢɥɢ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ, ɫ ɩɨɦɨ-

ɳɶɸ ɤɨɦɚɧɞɵ:

SYSTem:BATTery:STATus?

Ʉɨɦɚɧɞɚ ɜɟɪɧɟɬ ɡɧɚɱɟɧɢɟ AC, ɟɫɥɢ ɩɪɢɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɫɟɬɟɜɨɟ ɩɢɬɚɧɢɟ, ɢ BATT, ɟɫɥɢ 

ɨɧ ɩɢɬɚɟɬɫɹ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ.

ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɩɪɢɜɨɞɹɬɫɹ ɞɚɧɧɵɟ ɨ ɪɚɛɨɬɟ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ:

Ƚɫɠɧɺ ɫɛɜɩɭɶ
(ɬɭɛɨɟɛɫɭ):

Ƚɫɠɧɺ ɝ ɫɠɡɣɧɠ ɬɨɛ
(ɬɭɛɨɟɛɫɭ):

Ƚɫɠɧɺ ɢɛɫɺɟɥɣ
(ɬɭɛɨɟɛɫɭ):

ȿɣɛɪɛɢɩɨ ɭɠɧɪɠɫɛɭɮɫ:

3 ɱɚɫɚ (ɞɨ +35 °C)

24 ɱɚɫɚ (ɞɨ +35 °C, ɩɪɢ ɩɨɞɚɱɟ ɩɢɬɚɧɢɹ ɤ OCXO) 

4 ɱɚɫɚ ɞɨ 100% ɟɦɤɨɫɬɢ ɢɥɢ 2 ɱɚɫɚ ɞɨ 90%

ɨɬ 0 °C ɞɨ +55 °C (ɜ ɪɟɠɢɦɟ ɷɤɫɩɥɭɚɬɚɰɢɢ) — ɚɤɤɭɦɭɥɹɬɨɪ ɡɚɪɹ-
ɠɚɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɞɨ +35 °C  
ɨɬ -10 °C ɞɨ +60 °C (ɜ ɪɟɠɢɦɟ ɯɪɚɧɟɧɢɹ)
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Ɉɛɫɥɭɠɢɜɚɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɚ

Ʉɨɝɞɚ ɚɤɤɭɦɭɥɹɬɨɪ ɜɤɥɸɱɟɧ ɢ ɩɪɢɛɨɪ ɇȿ ɩɨɞɤɥɸɱɟɧ ɤ ɫɟɬɢ ɩɢɬɚɧɢɹ ɩɟɪɟɦɟɧɧɵɦ 

ɬɨɤɨɦ, ɚɤɤɭɦɭɥɹɬɨɪ ɪɚɡɪɹɠɚɟɬɫɹ ɧɚ 30% ɨɬ ɩɨɥɧɨɣ ɟɦɤɨɫɬɢ ɜ ɞɟɧɶ. Ʉɨɝɞɚ ɚɤɤɭɦɭɥɹ-

ɬɨɪ ɨɬɤɥɸɱɟɧ ɢ ɧɟɬ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɬɢ ɩɢɬɚɧɢɹ ɩɟɪɟɦɟɧɧɵɦ ɬɨɤɨɦ, ɚɤɤɭɦɭɥɹɬɨɪ 

ɪɚɡɪɹɠɚɟɬɫɹ ɧɚ 10% ɨɬ ɩɨɥɧɨɣ ɟɦɤɨɫɬɢ ɜ ɦɟɫɹɰ. 

ɉɪɢ ɯɪɚɧɟɧɢɢ ɩɪɢɛɨɪɚ ɛɟɡ ɩɨɞɚɱɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɟ ɩɨɡɜɨɥɹɣɬɟ ɚɤɤɭɦɭɥɹɬɨɪɭ 
ɪɚɡɪɹɠɚɬɶɫɹ ɦɟɧɟɟ ɱɟɦ ɞɨ 10%. ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɯɪɚɧɟɧɢɹ 

ɩɪɢɛɨɪɚ ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɬɢ ɩɢɬɚɧɢɹ, ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɫɨɯɪɚɧɢɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɥɧɨɫɬɶɸ ɡɚɪɹɞɢɬɶ ɩɪɢɛɨɪ, ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ:

ɤɨɥ-ɜɨ ɦɟɫɹɰɟɜ ɨɬɤɥɸɱɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɚ * 10% + ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɜɤɥɸɱɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɚ * 30 % = 90 % 

ɉɨɥɧɨɫɬɶɸ ɪɚɡɪɹɠɟɧɧɵɣ ɚɤɤɭɦɭɥɹɬɨɪ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶ ɡɚɦɟɧɵ, ɟɫɥɢ ɨɧ ɧɟ ɩɟɪɟ-

ɡɚɪɹɠɚɥɫɹ ɨɬ 6 ɞɨ 18 ɦɟɫɹɰɟɜ.

ȿɫɥɢ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɟɜɵɫɢɬ ɭɤɚɡɚɧɧɵɣ ɪɚɛɨɱɢɣ 

ɞɢɚɩɚɡɨɧ, ɚɤɤɭɦɭɥɹɬɨɪ ɨɬɤɥɸɱɢɬ ɩɪɢɛɨɪ ɜ ɰɟɥɹɯ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɑɬɨɛɵ ɜɤɥɸɱɢɬɶ 
ɩɪɢɛɨɪ ɩɨɫɥɟ ɬɚɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɚɬɶ ɩɢɬɚɧɢɟ ɨɬ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ 

ɬɨɤɚ. 

ɉɨɥɧɵɣ ɫɩɢɫɨɤ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɢ ɜɫɟ ɫɩɟɰɢɮɢɤɚɰɢɢ ɭɫɬɪɨɣɫɬɜɚ 53210A ɫɨɞɟɪɠɚɬɫɹ 

ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ ɫɨ ɫɩɪɚɜɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɨ 53210A/

53220A/53230A (p/n 53220-13601), ɚ ɬɚɤɠɟ ɧɚ ɜɟɛ-ɫɚɣɬɟ ɩɨ ɚɞɪɟɫɭ:

www.keysight.com/find/53210A
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ɉɨɥɶɡɨɜɚɧɢɟ ɜɫɬɪɨɟɧɧɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɨɣ


ɋɩɪɚɜɨɱɧɚɹ ɫɢɫɬɟɦɚ ɩɪɢɛɨɪɚ ɜɵɡɵɜɚɟɬɫɹ ɧɚɠɚɬɢɟɦ ɢ ɭɞɟɪɠɚɧɢɟɦ ɤɧɨɩɤɢ ɧɚ ɩɟɪɟɞ-

ɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɩɪɨɝɪɚɦɦɧɨɣ ɤɧɨɩɤɢ. ɇɚɠɚɬɢɟ ɤɧɨɩɤɢ Help (ɉɨɦɨɳɶ) ɩɨɡɜɨɥɹɟɬ 
ɜɵɛɪɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɡɞɟɥɵ ɫɩɪɚɜɤɢ, ɜɤɥɸɱɚɹ ɩɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ 

ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.
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ɋɥɭɠɟɛɧɵɟ ɮɭɧɤɰɢɢ
ɋɥɭɠɟɛɧɵɟ ɮɭɧɤɰɢɢ ɩɨɡɜɨɥɹɸɬ ɧɚɫɬɪɚɢɜɚɬɶ ɮɭɧɤɰɢɢ ɩɪɢɛɨɪɚ, ɤɨɫɜɟɧɧɨ ɨɬɧɨɫɹ-

ɳɢɟɫɹ ɤ ɜɵɛɨɪɭ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɣ ɢ ɧɚɫɬɪɨɣɤɚɦ. ɋɪɟɞɢ ɬɚɤɢɯ ɮɭɧɤɰɢɣ: 

– ɤɨɧɮɢɝɭɪɚɰɢɹ ɞɢɫɩɥɟɹ — ɭɩɪɚɜɥɟɧɢɟ ɞɢɫɩɥɟɟɦ ɢ ɮɨɪɦɚɬɢɪɨɜɚɧɢɟ ɱɢɫɥɨɜɵɯ 
ɞɚɧɧɵɯ;

– ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ — ɜɵɛɨɪ ɹɡɵɤɚ, ɡɜɭɤɨɜɵɟ ɢɧɞɢɤɚɬɨɪɵ;

– ɩɪɨɱɢɟ ɧɚɫɬɪɨɣɤɢ — ɜɪɟɦɹ/ɞɚɬɚ, ɬɚɣɦ-ɚɭɬ ɢɡɦɟɪɟɧɢɹ, ɪɚɡɜɟɪɬɤɚ, ɚɜɬɨɦɚɬɢɱɟ-

ɫɤɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ, ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɞɥɹ ɫɟɪɢɢ 53100, ɛɟɡɨɩɚɫɧɨɫɬɶ NISPOM.

Ʉɨɧɮɢɝɭɪɚɰɢɹ ɞɢɫɩɥɟɹ

ɋ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɧɨɩɨɤ ɢɡɦɟɪɟɧɢɹ ɦɨɠɧɨ ɨɬɨɛɪɚɠɚɬɶ ɜ ɱɢɫɥɨɜɨɦ ɢɥɢ ɝɪɚ-

ɮɢɱɟɫɤɨɦ ɜɢɞɟ.  


ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɭɧɤɰɢɢ AutoDigits On (Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɧɚɫɬɪɨɣɤɚ ɪɚɡɪɹ-

ɞɨɜ: ɜɤɥ.) ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɪɹɞɨɜ, ɨɬɨɛɪɚɠɚɟɦɵɯ ɧɚ ɞɢɫɩɥɟɟ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɧɚɫɬɪɚ-

ɢɜɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ. ȿɫɥɢ ɷɬɚ ɮɭɧɤɰɢɹ ɜɵɤɥɸɱɟɧɚ (Off), ɤɨɥɢ-

ɱɟɫɬɜɨ ɪɚɡɪɹɞɨɜ ɜɵɛɢɪɚɟɬɫɹ ɩɨɜɨɪɨɬɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɢɥɢ ɱɢɫɥɨɜɵɦɢ ɤɧɨɩɤɚɦɢ 

ɫ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ [Shift]. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɭɫɬɚ-

ɧɨɜɥɟɧ ɩɚɪɚɦɟɬɪ AutoDigits On, ɫɦ. ɪɚɡɞɟɥ «Ɋɚɡɪɟɲɟɧɢɟ ɢ ɜɪɟɦɹ ɫɬɪɨɛɚ»,
ɜ Ƚɥɚɜɟ 5.

ȿɫɥɢ ɜɵɛɪɚɧɨ ɝɪɚɮɢɱɟɫɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɢɡɦɟɪɟɧɢɣ (Graph), ɞɚɧɧɵɟ ɨɬɨɛɪɚɠɚ-

ɸɬɫɹ ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɢɥɢ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ. Ƚɪɚɮɢɤɢ ɬɪɟɧɞɚ ɢ ɥɢɧɟɣ-

ɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ ɨɩɢɫɚɧɵ ɜ Ƚɥɚɜɟ 6.
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ɑɢɫɥɨɜɨɣ ɮɨɪɦɚɬ
Ɏɨɪɦɚɬ ɱɢɫɥɨɜɵɯ ɞɚɧɧɵɯ (ɞɟɫɹɬɢɱɧɵɣ ɪɚɡɞɟɥɢɬɟɥɶ, ɪɚɡɞɟɥɢɬɟɥɶ ɞɟɫɹɬɢɱɧɵɯ 
ɝɪɭɩɩ), ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɝɥɚɜɧɨɦ ɷɤɪɚɧɟ ɢɡɦɟɪɟɧɢɣ (Ɋɢɫɭɧɨɤ 1-2), ɭɫɬɚɧɚɜ-
ɥɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɤɧɨɩɤɚɦɢ.


ɗɬɨɬ ɠɟ ɮɨɪɦɚɬ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɱɢɫɥɨɜɵɦ ɡɧɚɱɟɧɢɹɦ ɜ ɝɪɚɮɢɤɚɯ ɬɪɟɧɞɚ, ɥɢɧɟɣɱɚ-

ɬɵɯ ɞɢɚɝɪɚɦɦɚɯ, ɩɪɨɜɟɪɤɟ ɩɪɟɞɟɥɨɜ ɢ ɬ. ɩ.



ɉɨɞɝɨɬɨɜɤɚ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 1

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 37

Ⱦɟɫɹɬɢɱɧɵɣ ɪɚɡɞɟɥɢɬɟɥɶ ȼ ɤɚɱɟɫɬɜɟ ɞɟɫɹɬɢɱɧɨɝɨ ɪɚɡɞɟɥɢɬɟɥɹ ɦɟɠɞɭ ɰɟɥɨɣ 

ɢ ɞɪɨɛɧɨɣ ɱɚɫɬɹɦɢ ɡɧɚɱɟɧɢɹ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɱɤɚ (.) ɢɥɢ ɡɚɩɹɬɚɹ (,).

Ɋɚɡɞɟɥɢɬɟɥɶ ɝɪɭɩɩ ɪɚɡɪɹɞɨɜ Ɋɚɡɞɟɥɢɬɟɥɶ ɝɪɭɩɩ ɪɚɡɪɹɞɨɜ ɪɚɡɦɟɳɚɟɬɫɹ 

ɦɟɠɞɭ ɤɚɠɞɵɦɢ ɬɪɟɦɹ ɪɚɡɪɹɞɚɦɢ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɨɬ ɞɟɫɹɬɢɱɧɨɝɨ ɪɚɡɞɟɥɢɬɟɥɹ 

(ɬɨɱɤɢ ɢɥɢ ɡɚɩɹɬɨɣ), ɱɬɨɛɵ ɭɩɪɨɫɬɢɬɶ ɡɪɢɬɟɥɶɧɨɟ ɜɨɫɩɪɢɹɬɢɟ ɨɬɨɛɪɚɠɚɟɦɨɝɨ ɡɧɚɱɟ-

ɧɢɹ. ɗɬɨɬ ɪɚɡɞɟɥɢɬɟɥɶ ɦɨɠɟɬ ɜɵɝɥɹɞɟɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

None (ɇɟɬ) — ɧɟɬ ɧɢɤɚɤɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɦɟɠɞɭ ɪɚɡɪɹɞɚɦɢ 10.967342515 ɆȽɰ)

Space (ɉɪɨɛɟɥ) — ɩɪɨɛɟɥ ɦɟɠɞɭ ɤɚɠɞɵɦɢ ɬɪɟɦɹ ɪɚɡɪɹɞɚɦɢ 10.967 342 515 ɆȽɰ)

On (ȿɫɬɶ) — ɡɚɩɹɬɚɹ (,) ɢɥɢ ɬɨɱɤɚ (.) ɦɟɠɞɭ ɤɚɠɞɵɦɢ ɬɪɟɦɹ ɪɚɡɪɹɞɚɦɢ ɜ ɡɚɜɢɫɢ-

ɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɨɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɟɫɹɬɢɱɧɵɣ ɪɚɡɞɟɥɢɬɟɥɶ.

ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɨɱɤɢ ɜ ɤɚɱɟɫɬɜɟ ɞɟɫɹɬɢɱɧɨɝɨ ɪɚɡɞɟɥɢɬɟɥɹ: 

10.967,342,515 ɆȽɰ
ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɡɚɩɹɬɨɣ ɜ ɤɚɱɟɫɬɜɟ ɞɟɫɹɬɢɱɧɨɝɨ ɪɚɡɞɟɥɢɬɟɥɹ: 

10,967.342.515 ɆȽɰ

ɍɩɪɚɜɥɟɧɢɟ ɷɤɪɚɧɨɦ
ɍɩɪɚɜɥɟɧɢɟ ɷɤɪɚɧɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ, ɢɡɨɛɪɚɠɟɧɧɵɯ ɧɢɠɟ.

ɗɤɪɚɧ ɞɢɫɩɥɟɹ ɦɨɠɟɬ ɛɵɬɶ ɜɵɤɥɸɱɟɧ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ, 

ɚ ɪɟɠɢɦ ɯɪɚɧɢɬɟɥɹ ɷɤɪɚɧɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ. ɋ ɰɟɥɶɸ 

ɨɩɬɢɦɢɡɚɰɢɢ ɫɱɢɬɵɜɚɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɨɫɜɟɳɟɧɧɨɫɬɢ ɹɪɤɨɫɬɶ ɷɤɪɚɧɚ 

ɦɨɠɧɨ ɧɚɫɬɪɚɢɜɚɬɶ. 
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Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɧɚɠɚɬɢɟ ɥɸɛɨɣ ɤɧɨɩɤɢ ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɦ ɞɢɫɩɥɟɟ ɜɤɥɸ-

ɱɚɟɬ ɟɝɨ ɫɧɨɜɚ.

ɋɧɢɦɨɤ ɷɤɪɚɧɚ
Ⱦɥɹ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ ɞɥɹ ɭɞɨɛɫɬɜɚ ɫɛɨɪɚ ɞɚɧɧɵɯ 
ɫɨɞɟɪɠɢɦɨɟ ɷɤɪɚɧɚ ɱɚɫɬɨɬɨɦɟɪɚ ɦɨɠɧɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɢ ɫɨɯɪɚɧɢɬɶ. 

ɇɢɠɟ ɩɨɤɚɡɚɧɵ ɤɧɨɩɤɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɧɢɦɨɤ ɷɤɪɚɧɚ.


ɋɨɞɟɪɠɢɦɨɟ ɫɧɢɦɤɚ — ɷɬɨ ɮɚɤɬɢɱɟɫɤɢɣ ɜɢɞ ɷɤɪɚɧɚ ɜ ɤɨɧɤɪɟɬɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 

ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ [Utility]. Ɇɨɠɧɨ ɜɵɛɪɚɬɶ ɮɨɪɦɚɬ ɮɚɣɥɚ bmp (ɬɨɱɟɱɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ) 

ɢɥɢ png (portable network graphics (ɬɨɱɟɱɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ)). Ɏɚɣɥ ɫɧɢɦɤɚ ɷɤɪɚɧɚ 

ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢɥɢ ɧɚ ɜɧɟɲɧɟɟ USB-ɭɫɬɪɨɣɫɬɜɨ.

Ⱦɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɵɛɨɪɟ ɤɚɬɚɥɨɝɨɜ ɢ ɫɨɡɞɚɧɢɢ ɢɦɟɧ ɮɚɣɥɨɜ ɦɨɠɧɨ 

ɧɚɣɬɢ ɜ Ƚɥɚɜɟ 7.  

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ

Ɏɭɧɤɰɢɢ, ɨɩɢɫɚɧɧɵɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ, ɨɬɧɨɫɹɬɫɹ ɤ ɮɢɡɢɱɟɫɤɨɦɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɩɪɢɛɨɪɨɦ.
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ȼɵɛɨɪ ɹɡɵɤɚ ɫɩɪɚɜɤɢ


ɉɪɨɝɪɚɦɦɧɵɟ ɫɨɨɛɳɟɧɢɹ, ɤɨɧɬɟɤɫɬɧɨ-ɡɚɜɢɫɢɦɚɹ ɩɨɦɨɳɶ ɢ ɞɪɭɝɢɟ ɫɩɪɚɜɨɱɧɵɟ 

ɬɟɦɵ ɞɨɫɬɭɩɧɵ ɧɚ ɲɟɫɬɢ ɹɡɵɤɚɯ. ȼɵɛɪɚɧɧɵɣ ɹɡɵɤ ɨɫɬɚɟɬɫɹ ɚɤɬɢɜɧɵɦ, ɩɨɤɚ ɜɵ 

ɧɟ ɫɦɟɧɢɬɟ ɟɝɨ ɫ ɩɨɦɨɳɶɸ ɩɨɤɚɡɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɧɨɩɨɤ.

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɩɨɞɩɢɫɢ ɩɪɨɝɪɚɦɦɧɵɯ ɤɧɨɩɨɤ ɦɟɧɸ ɨɬɨɛɪɚɠɚɸɬɫɹ ɬɨɥɶɤɨ 

ɧɚ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɟ.

ɇɚɫɬɪɨɣɤɚ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɢɡɚɬɨɪɚ


Ɂɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢɡɚɬɨɪ ɱɚɫɬɨɬɨɦɟɪɚ ɫɨɨɛɳɚɟɬ ɨ ɩɪɨɝɪɚɦɦɧɨɣ ɨɲɢɛɤɟ ɩɪɢ ɪɚɛɨɬɟ 

ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ. ȼɵɤɥɸɱɟɧɢɟ ɡɜɭɤɨɜɨɝɨ ɫɢɝ-
ɧɚɥɢɡɚɬɨɪɚ ɨɬɤɥɸɱɚɟɬ ɚɭɞɢɨɨɩɨɜɟɳɟɧɢɟ.
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Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɧɚɫɬɪɨɣɤɚ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɢɡɚɬɨɪɚ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɚɭɞɢ-

ɨɫɢɝɧɚɥɚɦ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɨɤ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

ɉɪɨɱɢɟ ɧɚɫɬɪɨɣɤɢ 

ɉɪɨɱɢɟ ɧɚɫɬɪɨɣɤɢ — ɷɬɨ ɬɚɤɢɟ ɧɚɫɬɪɨɣɤɢ ɱɚɫɬɨɬɨɦɟɪɚ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ 

ɤɨ ɜɫɟɦ ɢɡɦɟɪɟɧɢɹɦ ɩɪɢɛɨɪɚ.

Ⱦɚɬɚ ɢ ɜɪɟɦɹ


ɇɚɫɬɪɨɣɤɢ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ ɞɥɹ ɱɚɫɨɜ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɩɨɦɨ-

ɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

SYSTem:DATE <ɞɩɟ>,<ɧɠɬɺɱ>,<ɟɠɨɷ> 
SYSTem:DATE? (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

SYSTem:TIME <ɲɛɬɶ>,<ɧɣɨɮɭɶ>,<ɬɠɥɮɨɟɶ> 
SYSTem:TIME?                                   (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ⱦɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ:

ɞɩɟ: 2000–2099 ɲɛɬɶ: 0–23
ɧɠɬɺɱ: 1–12 ɧɣɨɮɭɶ: 0–59
ɟɠɨɷ: 1–31 ɬɠɥɮɨɟɶ: 0–59,999
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ɑɚɫɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɢɬɚɸɬɫɹ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ ɢ ɫɨɯɪɚɧɹɸɬ ɞɚɬɭ ɢ ɜɪɟɦɹ 

ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ. Ɂɧɚɱɟɧɢɹ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ ɧɟɥɶɡɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɧɚɫɬɪɨ-

ɢɬɶ ɢɥɢ ɜɨɫɫɬɚɧɨɜɢɬɶ.

Ɍɚɣɦ-ɚɭɬ ɢɡɦɟɪɟɧɢɹ 

Ɍɚɣɦ-ɚɭɬ ɢɡɦɟɪɟɧɢɹ — ɷɬɨ ɜɪɟɦɹ, ɜɵɞɟɥɹɟɦɨɟ ɧɚ ɡɚɜɟɪɲɟɧɢɟ ɤɚɠɞɨɝɨ ɢɡɦɟɪɟɧɢɹ. 
ȿɫɥɢ ɢɡɦɟɪɟɧɢɹ ɧɟ ɡɚɜɟɪɲɚɸɬɫɹ ɞɨ ɢɫɬɟɱɟɧɢɹ ɜɪɟɦɟɧɢ ɬɚɣɦ-ɚɭɬɚ, ɜɨɡɜɪɚɳɚɟɬɫɹ 
ɩɚɪɚɦɟɬɪ 9.91E37 (ɷɬɨ ɧɟ ɱɢɫɥɨ), ɚ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɢɦɜɨɥɵ:  - - - - - - -. 

ɗɬɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɥɹ ɫɥɟɞɭɸɳɟɝɨ ɨɬɫɱɟɬɚ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝ-
ɧɭɬɨ ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ.

ɍɤɚɡɚɜ ɬɚɣɦ-ɚɭɬ, ɜɵ ɫɦɨɠɟɬɟ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɧɟɨɩɪɟɞɟɥɟɧɧɨ ɞɨɥɝɢɟ ɩɚɭɡɵ ɩɪɢ 

ɨɲɢɛɤɚɯ, ɧɟ ɩɨɡɜɨɥɹɸɳɢɯ ɭɫɩɟɲɧɨ ɡɚɜɟɪɲɢɬɶ ɢɡɦɟɪɟɧɢɹ.

Ɍɚɣɦ-ɚɭɬ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɧɚ ɡɚɜɨɞɟ, ɫɨɫɬɚɜɥɹɟɬ 1 ɫɟɤɭɧɞɭ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫɦ. ɪɚɡɞɟɥ «ɍɫɬɚɧɨɜɤɚ ɬɚɣɦ-ɚɭɬɚ 

ɢɡɦɟɪɟɧɢɹ», ɜ Ƚɥɚɜɟ 3.

Ɋɚɡɜɟɪɬɤɚ 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 53210A ɢɫɩɨɥɶɡɭɟɬ ɫɢɝɧɚɥ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ, ɤɨɬɨɪɵɣ 

ɬɚɤɠɟ ɧɚɡɵɜɚɸɬ ɜɧɭɬɪɟɧɧɢɦ (ɢɥɢ ɜɧɟɲɧɢɦ) ɢɫɬɨɱɧɢɤɨɦ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ (ɪɚɡ-
ɜɟɪɬɤɢ). Ⱦɨɩɭɫɬɢɦɵɣ ɨɩɨɪɧɵɣ ɫɢɝɧɚɥ ɝɟɧɟɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɢɡɦɟɪɟɧɢɣ. 

ɉɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɜɵɛɨɪɟ ɢ ɧɚɫɬɪɨɣɤɟ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɵɯ ɫɢɝɧɚɥɨɜ ɩɪɢɜɟ-

ɞɟɧɚ ɜ «ɇɚɫɬɪɨɣɤɚ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɵɯ ɫɢɝɧɚɥɨɜ», ɜ Ƚɥɚɜɟ 3. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ 

ɉɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ — ɷɬɨ ɭɪɨɜɟɧɶ ɬɪɢɝɝɟɪɚ (ɜɯɨɞɚ), ɧɚ ɤɨɬɨɪɨɦ ɱɚɫɬɨɬɨɦɟɪ ɧɚɱɢ-

ɧɚɟɬ ɢɡɦɟɪɟɧɢɹ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ — ɷɬɨ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɧɚɫɬɪɨɣɤɚ 

ɬɚɤɨɝɨ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɩɢɤɨɜ 
ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ.
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Ɇɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, ɧɚ ɤɨɬɨɪɨɣ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɜɧɢɜɚ-

ɧɢɟ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ.


Ɂɧɚɱɟɧɢɟ Slow (Ɇɟɞɥɟɧɧɚɹ) ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɦɢɧɢɦɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɜɵɪɚɜɧɢɜɚɧɢɹ 50 Ƚɰ Ɂɧɚɱɟɧɢɟ Fast (Ȼɵɫɬɪɚɹ) ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɦɢɧɢɦɚɥɶɧɭɸ ɱɚɫɬɨɬɭ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ 50 Ƚɰ.

Ⱦɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ 

ɦɨɠɧɨ ɧɚɣɬɢ ɜ ɪɚɡɞɟɥɟ «ɉɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ», ɜ Ƚɥɚɜɟ 4.

Ɋɟɠɢɦ ɷɦɭɥɹɰɢɢ ɱɚɫɬɨɬɨɦɟɪɚ Keysight ɫɟɪɢɢ 53100 


Ɋɟɠɢɦ ɷɦɭɥɹɰɢɢ 53210A ɪɚɡɪɟɲɚɟɬ ɱɚɫɬɨɬɨɦɟɪɭ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚɛɨɪ ɤɨɦɚɧɞ SCPI 

Keysight 53181A.
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Ɋɟɠɢɦ ɷɦɭɥɹɰɢɢ ɬɚɤɠɟ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

SYSTem:LANGuage "<ɺɢɶɥ>" 
SYSTem:LANGuage?                              (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ɂɞɟɫɶ ɩɚɪɚɦɟɬɪ ɹɡɵɤ ɜɵɛɢɪɚɟɬ ɢɫɩɨɥɶɡɭɟɦɵɣ ɧɚɛɨɪ ɤɨɦɚɧɞ SCPI. Ɂɧɚɱɟɧɢɟ 53181A 

ɜɤɥɸɱɚɟɬ ɪɟɠɢɦ ɷɦɭɥɹɰɢɢ. Ɂɧɚɱɟɧɢɟ 53210A ɨɬɤɥɸɱɚɟɬ ɷɬɨɬ ɪɟɠɢɦ.

ȿɫɥɢ ɜɵɛɪɚɧ ɪɟɠɢɦ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɫ ɫɟɪɢɟɣ 53100, ɜɫɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɩɪɨɢɫ-
ɯɨɞɢɬ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɱɚɫɬɨɬɨɦɟɪɚ (LAN, USB, GPIB). Ⱦɢɫɩɥɟɣ ɱɚɫɬɨ-

ɬɨɦɟɪɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɩɨɥɭɱɟɧɧɵɟ ɭɞɚɥɟɧɧɵɟ ɤɨɦɚɧɞɵ. 

ȼ ɪɟɠɢɦɟ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɫ ɩɪɢɛɨɪɨɦ ɫɟɪɢɢ 53100 ɧɚɠɚɬɢɟ ɥɸɛɨɣ ɤɧɨɩɤɢ ɧɚ ɩɟɪɟɞ-

ɧɟɣ ɩɚɧɟɥɢ ɜɨɡɜɪɚɳɚɟɬ ɱɚɫɬɨɬɨɦɟɪ ɜ ɪɟɠɢɦ ɫɟɪɢɢ 53200, ɱɬɨ ɛɭɞɟɬ ɩɨɞɬɜɟɪɠɞɟɧɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɨɨɛɳɟɧɢɟɦ. ɍɫɬɚɧɨɜɤɚ ɢɥɢ ɢɡɦɟɧɟɧɢɟ ɪɟɠɢɦɚ ɬɪɟɛɭɸɬ ɩɟɪɟɡɚ-

ɩɭɫɤɚ ɩɪɢɛɨɪɚ. ɉɪɢ ɨɛɧɨɜɥɟɧɢɢ ɩɪɨɲɢɜɤɢ ɩɪɢɛɨɪɚ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ 

ɪɟɠɢɦ «53210A». 

Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɨ ɧɚɛɨɪɟ ɤɨɦɚɧɞ 53181A ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɫ ɩɪɢɛɨɪɨɦ (53210A). 

Ɇɵ ɧɟ ɪɟɤɨɦɟɧɞɭɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɪɵɣ ɧɚɛɨɪ ɤɨɦɚɧɞ SCPI, ɧɨ ɨɧ ɞɨɫɬɭɩɟɧ ɞɥɹ 

ɫɜɨɛɨɞɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɟɫɥɢ ɨɧ ɧɭɠɟɧ ɤɥɢɟɧɬɭ.

Ɂɚɳɢɬɚ ɩɪɢɛɨɪɚ
ɑɚɫɬɨɬɨɦɟɪ 53210A ɦɨɠɟɬ ɛɵɬɶ ɡɚɳɢɳɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ National 

Industrial Security Program Operating Manual (NISPOM) (Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɩɪɢɦɟɧɟɧɢɸ 

ɧɚɰɢɨɧɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɤɚɤ ɨɩɢɫɚɧɨ ɧɢɠɟ.
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Ʉɚɤ ɭɫɬɪɨɟɧɨ ɷɬɨ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 

Ⱦɚɧɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɨɩɟɪɚɬɨɪɚ ɩɪɢɛɨɪɚ, ɤɨɬɨɪɵɣ 

ɭɩɪɚɜɥɹɟɬ ɢɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɨɝɪɚɦɦɢɫɬɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɱɟɪɟɡ 
ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɢɧɬɟɪɮɟɣɫ (LAN, USB, GPIB). ɉɨɷɬɨɦɭ ɛɨɥɶɲɢɧɫɬɜɨ ɪɚɡɞɟɥɨɜ 
ɫɨɞɟɪɠɢɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɤɨɦɚɧɞɚɦɢ SCPI. ɇɚɩɪɢɦɟɪ:

--------------------------------------------------------------------------------


ȼɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɱɚɫɬɨɬɨɦɟɪɚ 53210A ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɡɧɚɱɟɧɢɟ 50 Ɉɦ 

ɢɥɢ 1 MɈɦ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

INPut[1]:IMPedance {<ɣɧɪɠɟɛɨɬ>|MINimum|MAXimum| DEFault} 
INPut[1]:IMPedance? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

--------------------------------------------------------------------------------

ɉɪɢɜɟɞɟɧɧɨɟ ɧɢɠɟ ɨɩɢɫɚɧɢɟ ɞɟɣɫɬɜɢɣ ɨɛɵɱɧɨ ɨɬɧɨɫɢɬɫɹ ɤɚɤ ɤ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, 

ɬɚɤ ɢ ɤ ɞɢɫɬɚɧɰɢɨɧɧɨɦɭ ɢɧɬɟɪɮɟɣɫɭ.

Ɉɛɳɚɹ ɫɬɪɭɤɬɭɪɚ ɢɧɮɨɪɦɚɰɢɢ ɜ ɷɬɨɦ ɪɭɤɨɜɨɞɫɬɜɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ Ɋɢɫɭɧɤɟ 1-3.
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Ɋɢɫɭɧɨɤ  1-3 ɋɬɪɭɤɬɭɪɚ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɹ 53210A

ɇɨɪɦɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɚ
Ƚɥɚɜɚ 4

Ɍɪɢɝɝɟɪɧɵɟ ɞɟɣɫɬɜɢɹ / 
ɫɬɪɨɛɢɪɨɜɚɧɢɟ

Ƚɥɚɜɚ 5

ɍɫɥɨɜɢɹ ɫɨɫɬɨɹɧɢɣ
Ƚɥɚɜɚ 8

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ 

ɨɩɟɪɚɰɢɢ
ɢ ɝɪɚɮɢɤɢ
Ƚɥɚɜɚ 6

ɂɡɦɟɪɟɧɢɹ
Ƚɥɚɜɚ 3

Ɏɨɪɦɚɬɵ /

ɩɨɬɨɤ ɞɚɧɧɵɯ
Ƚɥɚɜɚ 7
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Keysight 53210A 350 ɆȽɰ ȼɑ-ɱɚɫɬɨɬɨɦɟɪ
Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

47

2 53210A ɍɫɬɚɧɨɜɤɚ 
ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ 
ɢ ɧɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ     48

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ ɱɚɫɬɨɬɨɦɟɪɚ     49

ɍɫɬɚɧɨɜɤɚ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ Keysight     54

Ɉɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ ɢ ɞɪɚɣɜɟɪɨɜ     70

ȼ ɷɬɨɣ ɝɥɚɜɟ ɫɨɞɟɪɠɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɛɢɛɥɢɨɬɟɤɚɯ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɞɪɚɣɜɟɪɚɯ 
ɢ ɢɧɬɟɪɮɟɣɫɚɯ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 53210A ɜ ɧɟɤɨɬɨɪɵɯ 
ɫɪɟɞɚɯ ɪɚɡɪɚɛɨɬɤɢ. ɗɬɚ ɝɥɚɜɚ ɜɤɥɸɱɚɟɬ ɡɧɚɤɨɦɫɬɜɨ ɫ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɨɦ ɱɚɫɬɨɬɨɦɟɪɚ 

ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɧɨɜɥɟɧɢɢ ɩɪɨɲɢɜɤɢ ɩɪɢɛɨɪɚ.
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Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ
ɋɪɟɞɵ, ɞɨɫɬɭɩɧɵɟ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 53210A, ɡɚɜɢɫɹɬ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ ɞɪɚɣɜɟɪɨɜ. ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɞɞɟɪɠɤɢ 

ɜɜɨɞɚ-ɜɵɜɨɞɚ ɞɥɹ 53210A ɫɨɞɟɪɠɢɬɫɹ ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ
– (Keysight Automation-Ready CD): ɉɚɤɟɬ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ Keysight.

Ⱦɪɚɣɜɟɪɵ IVI-C ɢ IVI-COM ɞɥɹ ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɧɚɣɬɢ ɧɚ ɜɟɛ-ɫɚɣɬɟ ɩɨ ɚɞɪɟɫɭ: 
www.keysight.com/find/53210A

Ɍɚɛɥɢɰɟ 2-1 ɫɨɞɟɪɠɢɬ ɨɛɳɢɟ ɞɚɧɧɵɟ ɨ ɫɪɟɞɚɯ, ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɞɪɚɣɜɟɪɚɦ 

ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɷɬɢɯ ɞɪɚɣɜɟɪɨɜ ɢ ɛɢɛɥɢɨɬɟɤ ɧɚ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ 
ɧɨɫɢɬɟɥɹɯ.

Ɍɚɛɥɢɰɚ 2-1 53210A ɋɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɞɪɚɣɜɟɪɵ

Ƀɨɭɠɫɯɠɤɬ Ɍɫɠɟɛ ɫɛɢɫɛɜɩɭɥɣ ɋɠɥɩɧɠɨɟɛɱɣɣ ɪɩ ɟɫɛɤɝɠɫɛɧ 
ɝɝɩɟɛ-ɝɶɝɩɟɛ

LAN (Ʌɨɤɚɥɶɧɚɹ 
ɫɟɬɶ)

ȼɟɛ-ɢɧɬɟɪɮɟɣɫ ɩɪɢɛɨɪɚ.
     > Ɉɤɧɨ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɤɨɦɚɧɞ 
SCPI

ȼɟɛ-ɛɪɚɭɡɟɪ ɫ ɩɨɞɞɟɪɠɤɨɣ Java™ 
(ɞɨɫɬɭɩɟɧ ɧɚ ɫɚɣɬɟ www.java.com)

LAN, GPIB, USB

Keysight Connection Expert (Ɇɚɫɬɟɪ 
ɩɨɞɤɥɸɱɟɧɢɹ)
     > ɂɧɬɟɪɚɤɬɢɜɧɨɟ ɨɤɧɨ 
ɜɜɨɞɚ-ɜɵɜɨɞɚ

Ȼɢɛɥɢɨɬɟɤɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ (Keysight 

IO Libraries) ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ[a]

[a] ɉɨɫɟɬɢɬɟ ɫɚɣɬ www.keysight.com, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɫɚɦɭɸ ɧɨɜɭɸ ɜɟɪɫɢɸ ɩɚɤɟɬɚ ɛɢɛɥɢɨɬɟɤ 
ɜɜɨɞɚ-ɜɵɜɨɞɚ Keysight.

LAN, GPIB, USB Microsoft® Visual Studio® 
     > Visual C++ 

VISA — Ʉɨɦɩɚɤɬ-ɞɢɫɤ ɫ ɛɢɛɥɢɨɬɟɤɚɦɢ 

ɜɜɨɞɚ-ɜɵɜɨɞɚKeysight [a] 
IVI-C — ɜɟɛ-ɫɚɣɬ   

LAN, GPIB, USB Microsoft® Visual Studio® 
     > Visual Basic 

VISA-COM — Ȼɢɛɥɢɨɬɟɤɢ 

ɜɜɨɞɚ-ɜɵɜɨɞɚ Keysight[a]
IVI-COM — ɜɟɛ-ɫɚɣɬ

LAN, GPIB, USB Microsoft® Visual Studio® .NET
     > C#, C++, Visual Basic 

IVI-COM — ɜɟɛ-ɫɚɣɬ

LAN, GPIB, USB Keysight VEE IVI-COM — ɜɟɛ-ɫɚɣɬ

LAN, GPIB, USB National Instruments LabVIEW™
53210A ɨɪɢɝɢɧɚɥɶɧɵɣ ɞɪɚɣɜɟɪ 
IVI-C — ɜɟɛ-ɫɚɣɬ

LAN, GPIB, USB National Instruments LabWindows/CVI IVI-C — ɜɟɛ-ɫɚɣɬ
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ ɱɚɫɬɨɬɨɦɟɪɚ 

Ɋɚɛɨɬɚ ɫ ɱɚɫɬɨɬɨɦɟɪɨɦ 53210A ɱɟɪɟɡ ɜɟɛ-ɢɧɬɟɪɮɟɣɫ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɜɟɛ-ɛɪɚɭ-
ɡɟɪɚ ɫ ɩɨɞɞɟɪɠɤɨɣ Java™, ɧɨ ɧɟ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ (ɬ. ɟ. ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ) ɛɢɛɥɢɨɬɟɤ ɢɥɢ ɞɪɚɣɜɟɪɨɜ. ȼɟɛ-ɢɧɬɟɪɮɟɣɫ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɭɩ 

ɤ ɧɚɛɨɪɭ ɤɨɦɚɧɞ SCPI ɱɚɫɬɨɬɨɦɟɪɚ.

ɉɨɞɤɥɸɱɟɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɩɪɨɫɦɨɬɪ ɝɥɚɜɧɨɝɨ ɷɤɪɚɧɚ 

ɉɨɞɤɥɸɱɢɬɟ ɱɚɫɬɨɬɨɦɟɪ ɤ ɉɄ ɧɚɩɪɹɦɭɸ ɢɥɢ ɱɟɪɟɡ ɫɟɬɟɜɨɣ ɤɨɦɦɭɬɚɬɨɪ ɫ ɩɨɦɨɳɶɸ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɤɚɛɟɥɹ LAN.

ɉɨɥɭɱɟɧɢɟ IP-ɚɞɪɟɫɚ
ȼɤɥɸɱɢɬɟ ɱɚɫɬɨɬɨɦɟɪ ɢ ɨɬɤɪɨɣɬɟ ɜɟɛ-ɛɪɚɭɡɟɪ. ɉɨɞɨɠɞɢɬɟ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ, ɩɨɤɚ 

ɱɚɫɬɨɬɨɦɟɪ ɩɨɥɭɱɢɬ IP-ɚɞɪɟɫ (ɱɟɪɟɡ ɩɪɨɬɨɤɨɥ DHCP ɢɥɢ AUTO IP). IP-ɚɞɪɟɫ ɦɨɠɧɨ 

ɩɪɨɱɢɬɚɬɶ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɱɚɫɬɨɬɨɦɟɪɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ.

ɗɬɨɬ ɪɚɡɞɟɥ ɨɩɢɫɵɜɚɟɬ ɜɟɛ-ɫɬɪɚɧɢɰɵ ɢ ɨɤɧɚ, ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɪɨ-

ɝɪɚɦɦɢɪɨɜɚɧɢɹ 53210A. Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɮɭɧɤɰɢɹɯ ɢɥɢ ɫɬɪɚɧɢɰɚɯ, 
ɧɟ ɩɨɩɚɜɲɚɹ ɜ ɷɬɨ ɪɭɤɨɜɨɞɫɬɜɨ, ɫɨɞɟɪɠɢɬɫɹ ɜ ɪɚɡɞɟɥɚɯ «ɉɨɦɨɱɶ ɫ ɷɬɨɣ ɫɬɪɚɧɢ-

ɰɟɣ», ɩɪɢɜɹɡɚɧɧɵɯ ɤ ɤɚɠɞɨɣ ɜɟɛ-ɫɬɪɚɧɢɰɟ.
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ȼɜɟɞɢɬɟ IP-ɚɞɪɟɫ ɜ ɚɞɪɟɫɧɨɣ ɫɬɪɨɤɟ ɛɪɚɭɡɟɪɚ. ȿɫɥɢ ɜɵɛɪɚɧ ɷɥɟɦɟɧɬ «Ⱦɨɩɨɥɧɢ-

ɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ...» («Advanced information...»), ɝɥɚɜɧɵɣ ɷɤɪɚɧ ɱɚɫɬɨɬɨɦɟɪɚ 

ɞɨɥɠɟɧ ɜɵɝɥɹɞɟɬɶ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 2-1. 

Ʉɨɧɮɢɝɭɪɚɰɢɹ ɛɪɚɭɡɟɪɚ
ȼ ɧɟɤɨɬɨɪɵɯ ɤɨɧɮɢɝɭɪɚɰɢɹɯ ɫɟɬɢ ɩɪɨɤɫɢ-ɫɟɪɜɟɪ ɦɨɠɟɬ ɛɥɨɤɢɪɨɜɚɬɶ ɞɨɫɬɭɩ ɤ ɩɪɢ-

ɛɨɪɭ ɩɨɫɥɟ ɜɜɨɞɚ IP-ɚɞɪɟɫɚ (ɧɚɩɪɢɦɟɪ, ɜɵɞɚɜɚɬɶ ɫɨɨɛɳɟɧɢɟ «ɫɬɪɚɧɢɰɚ ɧɟ ɦɨɠɟɬ 
ɛɵɬɶ ɨɬɨɛɪɚɠɟɧɚ»). ȼ ɬɚɤɨɣ ɫɢɬɭɚɰɢɢ ɩɪɨɤɫɢ-ɫɟɪɜɟɪ ɧɭɠɧɨ ɱɟɪɟɡ ɛɪɚɭɡɟɪ ɧɚɫɬɪɨ-

ɢɬɶ ɬɚɤ, ɱɬɨɛɵ ɨɧ ɧɟ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɞɥɹ IP-ɚɞɪɟɫɨɜ ɜ ɞɢɚɩɚɡɨɧɟ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ 
ɧɚɡɧɚɱɚɬɶɫɹ ɞɥɹ 53210A.

Ɋɢɫɭɧɨɤ  2-1 ɋɬɚɪɬɨɜɚɹ ɫɬɪɚɧɢɰɚ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ 53210A
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Ɉɛɡɨɪ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ

Ⱦɚɥɟɟ ɩɪɢɜɨɞɢɬɫɹ ɜɜɨɞɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɟ ɱɚɫɬɨɬɨɦɟɪɚ.

ɋɬɚɪɬɨɜɚɹ ɫɬɪɚɧɢɰɚ ɱɚɫɬɨɬɨɦɟɪɚ (Ɋɢɫɭɧɨɤ 2-1) ɨɬɨɛɪɚɠɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɜɜɨɞɚ-
ɜɵɜɨɞɚ, ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɩɨɞɤɥɸɱɟɧɧɵɣ ɩɪɢɛɨɪ ɢ ɨɬɨɛɪɚɠɚɟɬ ɜɤɥɚɞɤɢ ɦɟɧɸ 

ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɮɭɧɤɰɢɹɦ ɱɚɫɬɨɬɨɦɟɪɚ.

Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɱɚɫɬɨɬɨɦɟɪɚ ɫɪɟɞɢ ɞɪɭɝɢɯ ɩɪɢɛɨɪɨɜ ɫ ɩɨɦɨɳɶɸ ɝɥɚɜɧɨɝɨ ɷɤɪɚɧɚ 

ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ ɤɥɢɤɧɢɬɟ ɧɚ ɫɫɵɥɤɟ: 

Turn On Front Panel Identification Indicator (ȼɤɥɸɱɟɧɢɟ ɢɧɞɢɤɚɬɨɪɚ ɢɞɟɧɬɢɮɢ-

ɤɚɰɢɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ)

ɗɬɨ ɞɟɣɫɬɜɢɟ ɦɟɧɹɟɬ ɷɤɪɚɧ ɱɚɫɬɨɬɨɦɟɪɚ ɧɚ «LXI Web Identify» (ȼɟɛ-ɢɞɟɧɬɢɮɢɤɚ-

ɰɢɹ LXI) ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɢɧɞɢɤɚɬɨɪ ɧɟ ɛɭɞɟɬ ɜɵɤɥɸɱɟɧ ɧɚɠɚɬɢɟɦ ɧɚ 

Turn Off Front Panel Identification Indicator (ȼɵɤɥɸɱɟɧɢɟ ɢɧɞɢɤɚɬɨɪɚ ɢɞɟɧɬɢ-

ɮɢɤɚɰɢɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ)

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ
ȼɵɛɨɪ ɧɚ ɫɬɚɪɬɨɜɨɣ ɫɬɪɚɧɢɰɟ ɜɬɨɪɨɣ ɫɜɟɪɯɭ ɩɢɤɬɨɝɪɚɦɦɵ — Remote Control (Ⱦɢɫ-

ɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ) — ɨɬɤɪɵɜɚɟɬ ɨɤɧɨ Interactive IO (ɂɧɬɟɪɚɤɬɢɜɧɵɣ 

ɜɜɨɞ-ɜɵɜɨɞ), ɤɨɬɨɪɨɟ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 2-2. ɂɡ ɷɬɨɝɨ ɨɤɧɚ ɦɨɠɧɨ ɨɬɩɪɚɜɥɹɬɶ 
ɧɚ ɩɪɢɛɨɪ ɤɨɦɚɧɞɵ SCPI. 

ɑɬɨɛɵ ɜɚɦ ɛɵɥɨ ɩɪɨɳɟ ɭɩɪɚɜɥɹɬɶ ɜ ɢɧɬɟɪɧɟɬ-ɛɪɚɭɡɟɪɟ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɢɛɨɪɚɦɢ, 

ɨɬɤɪɨɣɬɟ ɨɬɞɟɥɶɧɭɸ ɫɟɫɫɢɸ ɛɪɚɭɡɟɪɚ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɢɛɨɪɚ ɫ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɨɦ.

ɏɨɬɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ ɧɟ ɧɭɠɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɛɢɛɥɢɨɬɟɤɢ 

ɢɥɢ ɞɪɚɣɜɟɪɵ, ɢɧɬɟɪɮɟɣɫ ɬɚɤɠɟ ɞɨɫɬɭɩɟɧ ɢɡ ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɹ — Keysight 

Connection Expert (KCE). Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɫɦ. ɪɚɡɞɟɥ «Ɉɬɤɪɵɬɢɟ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ 

ɢɡ ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ Keysight». 
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Ɋɢɫɭɧɨɤ  2-2 ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɜɟɛ-ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɤɨɦɚɧɞ SCPI

ȼɵ ɦɨɠɟɬɟ ɨɬɩɪɚɜɢɬɶ ɧɚ ɩɪɢɛɨɪ ɥɸɛɭɸ ɤɨɦɚɧɞɭ ɢɡ ɧɚɛɨɪɚ ɤɨɦɚɧɞ SCPI ɱɚɫɬɨɬɨ-

ɦɟɪɚ. Ʉɨɦɚɧɞɵ-ɡɚɩɪɨɫɵ, ɫɨɞɟɪɠɚɳɢɟ ɡɧɚɤ ɜɨɩɪɨɫɚ («?»), ɜɨɡɜɪɚɳɚɸɬ ɞɚɧɧɵɟ 

ɢ ɦɨɝɭɬ ɛɵɬɶ ɨɬɩɪɚɜɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ Send & Read (Ɉɬɩɪɚɜɤɚ ɢ ɱɬɟɧɢɟ) 

ɩɨɫɥɟ ɜɜɨɞɚ ɤɨɦɚɧɞɵ. Ʉɨɦɚɧɞɵ, ɤɨɬɨɪɵɟ ɧɟ ɜɨɡɜɪɚɳɚɸɬ ɞɚɧɧɵɟ, ɨɬɩɪɚɜɥɹɸɬɫɹ 

ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ Send Command (Ɉɬɩɪɚɜɢɬɶ ɤɨɦɚɧɞɭ).

Ⱦɪɭɝɢɟ ɫɬɪɚɧɢɰɵ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ, ɤɪɨɦɟ ɫɬɚɪɬɨɜɨɣ, ɦɨɠɧɨ ɡɚɳɢɬɢɬɶ ɩɚɪɨɥɟɦ. 

ɉɪɢ ɩɨɫɬɚɜɤɟ ɩɪɢɛɨɪɚ ɫ ɡɚɜɨɞɚ ɩɚɪɨɥɶ ɧɟ ɭɫɬɚɧɨɜɥɟɧ. Ɉɞɧɚɤɨ, ɦɨɠɟɬ ɩɨɹɜɥɹɬɶɫɹ 

ɨɤɧɨ «ȼɜɟɞɢɬɟ ɩɚɪɨɥɶ» (Enter Password). Ʉɥɢɤɧɢɬɟ ɧɚ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ, ɱɬɨɛɵ 

ɩɪɨɞɨɥɠɢɬɶ.

ȿɫɥɢ ɫɬɪɚɧɢɰɚ ɡɚɳɢɳɟɧɚ ɩɚɪɨɥɟɦ, ɚ ɩɚɪɨɥɶ ɧɟɢɡɜɟɫɬɟɧ, ɧɚɠɦɢɬɟ ɧɚ ɩɟɪɟɞɧɟɣ 

ɩɚɧɟɥɢ [Utility] (ɂɧɫɬɪɭɦɟɧɬɵ), (I/O Config) (Ʉɨɧɮɢɝɭɪɚɰɢɹ ɜɜɨɞɚ-ɜɵɜɨɞɚ),
(LAN Reset) (ɋɛɪɨɫ LAN), ɱɬɨɛɵ ɫɛɪɨɫɢɬɶ ɩɚɪɨɥɶ.
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ɂɡɦɟɧɟɧɢɟ ɧɚɫɬɪɨɟɤ LAN ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɳɢɬɵ ɩɚɪɨɥɟɦ
ɉɢɤɬɨɝɪɚɦɦɚ Network Configuration Page (ɋɬɪɚɧɢɰɚ ɫɟɬɟɜɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ) 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɭɩ ɤ ɧɚɫɬɪɨɣɤɚɦ LAN ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ 
ɩɚɪɨɥɶ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɚɜɬɨɪɢɡɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɭ ɩɪɢ-

ɛɨɪɚ. ȼɵɛɟɪɢɬɟ ɮɭɧɤɰɢɸ Modify Configuration (ɂɡɦɟɧɢɬɶ ɤɨɧɮɢɝɭɪɚɰɢɸ), ɱɬɨɛɵ 

ɢɡɦɟɧɢɬɶ ɢ ɫɨɯɪɚɧɢɬɶ ɧɚɫɬɪɨɣɤɢ.
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ɍɫɬɚɧɨɜɤɚ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ Keysight

Ȼɢɛɥɢɨɬɟɤɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ Keysight ɜɤɥɸɱɚɸɬ ɛɢɛɥɢɨɬɟɤɢ VISA ɢ VISA-COM, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 53210A ɜ ɫɪɟɞɚɯ ɪɚɡɪɚɛɨɬɤɢ Microsoft® 

(Ɍɚɛɥɢɰɚ 2-1). Ȼɢɛɥɢɨɬɟɤɢ VISA ɢ VISA-COM ɩɨɡɜɨɥɹɸɬ ɨɬɩɪɚɜɥɹɬɶ ɧɚ ɩɪɢɛɨɪ 

ɤɨɦɚɧɞɵ ɢɡ ɧɚɛɨɪɚ ɤɨɦɚɧɞ SCPI 53210A. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɛɢɛɥɢɨɬɟɤɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ 

ɜɯɨɞɢɬ ɦɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɣ Keysight (Connection Expert), ɨɩɢɫɚɧɧɵɣ ɞɚɥɟɟ 

ɜ ɷɬɨɣ ɝɥɚɜɟ.

Ȼɢɛɥɢɨɬɟɤɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɦɨɠɧɨ ɜɡɹɬɶ ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ Keysight 

(Automation-Ready) ɢɥɢ ɡɚɝɪɭɡɢɬɶ ɧɚ ɫɬɪɚɧɢɰɟ «ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ 

ɬɟɫɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɢɤɢ ɢ ɢɡɦɟɪɟɧɢɣ» (Electronic Test & Measurement Software).

http://www.keysight.com

ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢɡɭɱɢɬɟ Ɍɚɛɥɢɰɭ 2-2, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, 

ɱɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɚɲɟɝɨ ɤɨɦɩɶɸɬɟɪɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɫɥɟɞɧɟɣ 

ɜɟɪɫɢɢ ɷɬɨɝɨ ɉɈ.

Ȼɢɛɥɢɨɬɟɤɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ Keysight (VISA ɢ VISA-COM) ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
ɞɨ ɭɫɬɚɧɨɜɤɢ ɥɸɛɵɯ ɞɪɭɝɢɯ ɞɪɚɣɜɟɪɨɜ ɜɜɨɞɚ-ɜɵɜɨɞɚ (ɧɚɩɪɢɦɟɪ, IVI-C, IVI-COM).

Ȼɢɛɥɢɨɬɟɤɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ Keysight ɢ ɫɥɭɠɟɛɧɵɟ ɩɪɨɝɪɚɦɦɵ ɱɚɫɬɨ ɨɛɧɨɜɥɹɸɬɫɹ 

ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ ɢ ɩɨɜɵɲɟɧɢɹ ɭɞɨɛɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ɇɚ ɪɢɫɭɧɤɚɯ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɷɬɨɣ ɝɥɚɜɟ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɚɦɚɹ ɩɨɫɥɟɞɧɹɹ ɜɟɪɫɢɹ 

ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɞɨɫɬɭɩɧɚɹ ɧɚ ɦɨɦɟɧɬ ɩɟɱɚɬɢ ɪɭɤɨɜɨɞɫɬɜɚ. ɍ ɜɚɫ ɦɨɠɟɬ 
ɛɵɬɶ ɞɪɭɝɚɹ ɜɟɪɫɢɹ ɛɢɛɥɢɨɬɟɤ, ɧɨ ɩɪɨɰɟɫɫ ɧɚɫɬɪɨɣɤɢ ɢ ɞɨɛɚɜɥɟɧɢɹ ɩɪɢɛɨɪɨɜ 
ɜ ɢɧɬɟɪɮɟɣɫ ɜ ɨɫɧɨɜɧɨɦ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ.
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Ɂɚɝɪɭɡɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ
Ɂɚɤɪɨɣɬɟ ɜɫɟ ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɜɚɲɟɦ ɤɨɦɩɶɸɬɟɪɟ. ȼɫɬɚɜɶɬɟ ɜ ɞɢɫɤɨɜɨɞ ɤɨɦɩɚɤɬ-ɞɢɫɤ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ Keysight. ɉɪɢ ɜɫɟɯ ɡɚɩɪɨɫɚɯ ɫɢɫɬɟɦɵ ɫɥɟɞɭɣɬɟ ɢɧɫɬɪɭɤɰɢɹɦ, ɱɬɨɛɵ 

ɜɵɩɨɥɧɢɬɶ ɨɛыɱɧɭɸ ɭɫɬɚɧɨɜɤɭ. ɉɨɞɬɜɟɪɞɢɬɟ ɜɫɟ ɞɢɪɟɤɬɨɪɢɢ ɩɨ ɭɦɨɥɱɚɧɢɸ, 

ɤɨɬɨɪɵɟ ɡɚɩɪɚɲɢɜɚɸɬɫɹ.

ȿɫɥɢ ɭɫɬɚɧɨɜɤɚ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɧɟ ɧɚɱɢɧɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɜɵɛɟɪɢɬɟ 

Start (ɉɭɫɤ) > Run (Ɂɚɩɭɫɬɢɬɶ) ɜ ɫɬɚɪɬɨɜɨɦ ɦɟɧɸ Windows ɢ ɧɚɛɟɪɢɬɟ 

<drive>:\autorun\auto.exe, ɝɞɟ <drive> ɭɤɚɡɵɜɚɟɬ ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤ.

Ɍɚɛɥɢɰɚ 2-2 ɋɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɞɥɹ ɩɚɤɟɬɚ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ Keysight

ɉɪɠɫɛɱɣɩɨɨɛɺ ɬɣɬɭɠɧɛ Windows XP (SP 3 ɣɦɣ ɜɩɦɠɠ ɪɩɢɟɨɺɺ)
Windows Vista /Windows 7 
32/64-ɫɛɢɫɺɟɨɶɠ ɝɠɫɬɣɣ 

Ɋɫɩɱɠɬɬɩɫ 600 ɆȽɰ ɢɥɢ ɜɵɲɟ (ɬɪɟɛɭɟɬɫɹ)
800 ɆȽɰ (ɪɟɤɨɦɟɧɞɭɟɬɫɹ)

1 ȽȽɰ, 32 ɛɢɬɚ (ɯ86)

1 ȽȽɰ, 64 ɛɢɬɚ (ɯ64) 

ȿɩɬɭɮɪɨɛɺ ɪɛɧɺɭɷ ɇɟ ɦɟɧɟɟ 256 ɆȻ
1 ȽȻ ɢɥɢ ɛɨɥɟɟ (ɪɟɤɨɦɟɧɞɭɟɬɫɹ)

ɇɟ ɦɟɧɟɟ 1 ȽȻ

Ɍɝɩɜɩɟɨɩɠ ɧɠɬɭɩ
ɨɛ ɟɣɬɥɠ

1,5 ȽȻ
– 1 ȽȻ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ Microsoft .NET 

Framework 2.0  SP2

– 65 ɆȻ ɞɥɹ ɩɚɤɟɬɚ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ 

Keysight

1,5 ȽȻ
– 1 ȽȻ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ Microsoft .NET 

Framework 2.0  SP1

– 65 ɆȻ ɞɥɹ ɩɚɤɟɬɚ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ 

Keysight

Ƚɣɟɠɩ
ɋɭɩɟɪ VGA (800x600) ɫ 256 ɰɜɟɬɚɦɢ ɢ ɛɨɥɟɟ ɉɨɞɞɟɪɠɤɚ ɝɪɚɮɢɤɢ DirectX 9 ɫɨ 128 ɆȻ 

ɝɪɚɮɢɱɟɫɤɨɣ ɩɚɦɹɬɢ (ɪɟɤɨɦɟɧɞɭɟɬɫɹ) 
(ɉɨɞɞɟɪɠɢɜɚɟɬɫɹ ɝɪɚɮɢɤɚ ɫɭɩɟɪ VGA).

Ƚɠɜ-ɜɫɛɮɢɠɫ Microsoft Internet Explorer 6.0 ɢɥɢ ɛɨɥɟɟ ɩɨɡɞ-

ɧɟɣ ɜɟɪɫɢɢ  

Microsoft Internet Explorer 7 ɢɥɢ ɛɨɥɟɟ ɩɨɡɞɧɟɣ 

ɜɟɪɫɢɢ

ɉɪɢɦɟɱɚɧɢɟ: ɜ ɫɢɥɭ ɫɩɟɰɢɮɢɤɢ ɩɪɨɰɟɫɫɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɪɚɛɨɬɵ ɉɈ ɦɨɠɟɬ ɬɪɟɛɨɜɚɬɶɫɹ ɦɟɧɶɲɟ ɩɚɦɹɬɢ,
ɱɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ.

ȿɫɥɢ ɧɚ ɜɚɲɟɦ ɤɨɦɩɶɸɬɟɪɟ ɭɫɬɚɧɨɜɥɟɧɚ ɜɟɪɫɢɹ VISA (Virtual Instrument Software 

Architecture) ɞɪɭɝɨɝɨ ɩɨɫɬɚɜɳɢɤɚ, ɩɪɨɞɨɥɠɢɬɟ ɭɫɬɚɧɨɜɤɭ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ 

Keysight ɭɫɬɚɧɨɜɤɨɣ Keysight VISA ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ (side-by-side). Ȼɨɥɟɟ 

ɩɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɪɚɛɨɬɟ ɪɟɠɢɦɚ side-by-side ɫɨɞɟɪɠɢɬɫɹ ɜ ɪɚɡɞɟɥɟ 

ɩɨɦɨɳɢ ɩɚɤɟɬɚ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ (ɞɨɫɬɭɩɧɨɦ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɭɫɬɚɧɨɜɤɢ) 

ɜ ɫɬɚɬɶɟ «ɋɨɜɦɟɫɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɞɭɤɬɨɜ Keysight ɢ ɞɪɭɝɢɯ ɩɨɫɬɚɜɳɢɤɨɜ». 
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ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɡɚɤɪɨɣɬɟ ɦɚɫɬɟɪ ɭɫɬɚɧɨɜɤɢ. ȿɫɥɢ ɩɪɢɦɟ-

ɧɢɦɨ, ɩɪɨɞɨɥɠɢɬɟ ɭɫɬɚɧɨɜɤɭ ɞɪɚɣɜɟɪɚ ɩɪɢɛɨɪɚ, ɤɚɤ ɨɩɢɫɚɧɨ ɧɢɠɟ. ȼ ɩɪɨɬɢɜɧɨɦ 

ɫɥɭɱɚɟ ɩɟɪɟɣɞɢɬɟ ɜ ɪɚɡɞɟɥ «Ⱦɨɛɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɜ ɜ ɢɧɬɟɪɮɟɣɫ ɉɄ» ɜ ɷɬɨɣ ɝɥɚɜɟ. 

ɍɫɬɚɧɨɜɤɚ ɞɪɚɣɜɟɪɨɜ ɩɪɢɛɨɪɚ

Ⱦɪɚɣɜɟɪɵ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɝɨ ɜɢɪɬɭɚɥɶɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ (IVI) (ɟɫɥɢ ɩɪɢɦɟɧɢɦɨ) 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 53210A ɫ Keysight VEE, ɜ ɫɪɟɞɚɯ ɪɚɡɪɚɛɨɬɤɢ 

National Instruments® LabVIEW™ ɢɥɢ Microsoft®.

ɍɫɬɚɧɨɜɢɬɟ ɩɨɞɯɨɞɹɳɢɣ ɞɪɚɣɜɟɪ ɞɥɹ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ, ɤɨɬɨɪɭɸ ɜɵ ɢɫɩɨɥɶɡɭɟɬɟ 

(Ɍɚɛɥɢɰɚ 2-1). ɉɨɞɬɜɟɪɞɢɬɟ ɜɫɟ ɞɢɪɟɤɬɨɪɢɢ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɤɨɬɨɪɵɟ ɡɚɩɪɚɲɢ-

ɜɚɸɬɫɹ ɩɪɢ ɭɫɬɚɧɨɜɤɟ. Ɍɢɩ ɭɫɬɚɧɨɜɤɢ «Ɉɛɵɱɧɵɣ» (Typical) ɩɨɞɯɨɞɢɬ ɞɥɹ 

ɛɨɥɶɲɢɧɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ.

Ⱦɨɛɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɜ ɜ ɢɧɬɟɪɮɟɣɫ ɉɄ

ȼ ɩɪɨɰɟɫɫɟ ɭɫɬɚɧɨɜɤɢ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ Keysight ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɢɧɬɟɪ-

ɮɟɣɫɵ ɜɜɨɞɚ-ɜɵɜɨɞɚ (LAN, USB, GPIB), ɨɛɧɚɪɭɠɟɧɧɵɟ ɧɚ ɉɄ. ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ 

ɫɨɞɟɪɠɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɨɝɪɚɦɦɧɨɦ ɫɩɨɫɨɛɟ ɞɨɛɚɜɥɟɧɢɹ 53210A ɤ ɢɧɬɟɪɮɟɣ-

ɫɚɦ, ɢɫɩɨɥɶɡɭɸɳɢɦ ɦɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɹ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ Keysight 

(Connection Expert).

Ⱦɨɩɭɫɤɚɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ LAN/USB/GPIB ɤ ɩɪɢɛɨɪɭ. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ Keysight ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢ ɫɨɜɦɟɫɬɧɨ 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɤɨɦɩɨɧɟɧɬɵ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɝɨ ɜɢɪɬɭɚɥɶɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ (IVI). 

ɋɨɜɦɟɫɬɧɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɤɨɦɩɨɧɟɧɬɵ IVI ɬɪɟɛɭɸɬɫɹ ɞɨ ɧɚɱɚɥɚ ɭɫɬɚɧɨɜɤɢ 

ɞɪɚɣɜɟɪɨɜ IVI (ɧɚɩɪɢɦɟɪ, IVI-COM, IVI-C).

ɇɚ ɪɢɫɭɧɤɚɯ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɷɬɨɣ ɝɥɚɜɟ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɚɦɚɹ ɩɨɫɥɟɞɧɹɹ ɜɟɪɫɢɹ 

ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɞɨɫɬɭɩɧɚɹ ɧɚ ɦɨɦɟɧɬ ɩɟɱɚɬɢ ɪɭɤɨɜɨɞɫɬɜɚ. ɍ ɜɚɫ ɦɨɠɟɬ 
ɛɵɬɶ ɞɪɭɝɚɹ ɜɟɪɫɢɹ ɛɢɛɥɢɨɬɟɤ, ɧɨ ɩɪɨɰɟɫɫ ɧɚɫɬɪɨɣɤɢ ɢ ɞɨɛɚɜɥɟɧɢɹ ɩɪɢɛɨɪɨɜ 
ɜ ɨɫɧɨɜɧɨɦ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ.
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ɇɚɫɬɪɨɣɤɚ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ
ȼ ɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɚɯ ɨɩɢɫɵɜɚɟɬɫɹ ɧɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɨɜ LAN, USB ɢ GPIB 

ɱɟɪɟɡ ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ. ɂɧɬɟɪɮɟɣɫɵ ɬɚɤɠɟ ɦɨɝɭɬ ɧɚɫɬɪɚɢɜɚɬɶɫɹ ɩɪɨɝɪɚɦɦɧɵɦ 

ɫɩɨɫɨɛɨɦ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ «ɇɚɫɬɪɨɣɤɚ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ» ɜ ɩɨɞɫɢɫɬɟɦɟ 

SCPI SYSTem. ɗɬɚ ɩɨɞɫɢɫɬɟɦɚ, ɚ ɬɚɤɠɟ ɨɩɢɫɚɧɢɹ ɜɫɟɯ ɤɨɦɚɧɞ SCPI ɨɩɢɫɵɜɚɟɬɫɹ 

ɜ ɪɚɡɞɟɥɟ «ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ» ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ ɫɨ ɫɩɪɚɜɨɱɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ ɨ ɩɪɨɞɭɤɬɟ 53210A/53220A/53230A.

ɇɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ LAN

ȿɫɥɢ ɱɚɫɬɨɬɨɦɟɪ ɩɨɞɤɥɸɱɟɧ ɤ ɢɧɬɟɪɮɟɣɫɭ LAN, IP-ɚɞɪɟɫ ɦɨɠɧɨ ɭɡɧɚɬɶ ɫ ɩɨɦɨɳɶɸ 

ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ.


Ʉɨɝɞɚ IP-ɚɞɪɟɫ ɛɭɞɟɬ ɢɡɜɟɫɬɟɧ, ɡɚɩɭɫɬɢɬɟ ɦɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɣ, ɤɥɢɤɧɭɜ ɧɚ ɩɢɤɬɨ-

ɝɪɚɦɦɟ «ɍɩɪɚɜɥɟɧɢɟ ɜɜɨɞɨɦ-ɜɵɜɨɞɨɦ» (Keysight IO Control) ɢ ɜɵɛɪɚɜ ɩɭɧɤɬ 
«Ɇɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɣ» (Keysight Connection Expert) ɜɨ ɜɫɩɥɵɜɚɸɳɟɦ ɦɟɧɸ, 

ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 2-3.
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Ɋɢɫɭɧɨɤ  2-3 Ɂɚɩɭɫɤ ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ Keysight

ɉɨɢɫɤ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɢɛɨɪɨɜ
Ɇɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɣ Keysight ɨɬɤɪɵɜɚɟɬ ɫɬɚɪɬɨɜɵɣ ɷɤɪɚɧ ɢ ɨɤɧɨ, ɩɨɯɨɠɟɟ ɧɚ ɩɨɤɚ-

ɡɚɧɧɨɟ ɧɚ Ɋɢɫɭɧɤɟ 2-4. ɂɧɬɟɪɮɟɣɫɵ ɤɨɦɩɶɸɬɟɪɚ, ɧɚɫɬɪɨɟɧɧɵɟ ɜ ɯɨɞɟ ɭɫɬɚɧɨɜɤɢ, 

ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɥɟɜɨɦ ɫɬɨɥɛɰɟ (ɩɚɧɟɥɶ ɩɪɨɜɨɞɧɢɤɚ Explorer), ɚ ɫɜɨɣɫɬɜɚ ɧɚɫɬɪɨ-

ɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ — ɜ ɩɪɚɜɨɦ ɫɬɨɥɛɰɟ (ɩɚɧɟɥɶ ɫɜɨɣɫɬɜ Properties).

ɑɬɨɛɵ ɧɚɣɬɢ ɫɟɬɶ ɞɥɹ ɱɚɫɬɨɬɨɦɟɪɚ, ɤɥɢɤɧɢɬɟ  ɢ ɜɵɛɟɪɢɬɟ LAN Instrument 

(ɉɪɢɛɨɪ LAN), ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ. 

ɉɨɫɥɟ ɜɵɛɨɪɚ LAN Instrument ɦɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɣ ɜɵɩɨɥɧɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

ɩɨɢɫɤ (Auto Find) ɜɫɟɯ ɩɪɢɛɨɪɨɜ ɜ ɬɨɣ ɠɟ ɩɨɞɫɟɬɢ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɤɨɦɩɶɸɬɟɪ. 

ȼɵɛɟɪɢɬɟ ɱɚɫɬɨɬɨɦɟɪ ɢɡ ɫɩɢɫɤɚ ɢ ɤɥɢɤɧɢɬɟ «ɈɄ». Ʉɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɤɚɧɚɥɵ 

ɤ ɩɪɢɛɨɪɚɦ ɩɪɨɜɟɪɟɧɵ, ɩɪɢɛɨɪɵ ɞɨɛɚɜɥɟɧɵ ɤ ɧɚɫɬɪɚɢɜɚɟɦɨɦɭ ɢɧɬɟɪɮɟɣɫɭ. 
ɉɪɢɛɨɪɵ, ɞɨɛɚɜɥɟɧɧɵɟ ɤ LAN ɬɚɤɢɦ ɫɩɨɫɨɛɨɦ, ɜɩɨɫɥɟɞɫɬɜɢɢ ɩɪɨɝɪɚɦɦɢɪɭɸɬɫɹ 

ɫ ɩɨɦɨɳɶɸ ɩɪɨɬɨɤɨɥɚ VXI-11.

ɉɪɢ ɧɚɠɚɬɢɢ
ɧɚ ɡɧɚɱɨɤ ɨɬɤɪɵɜɚɟɬɫɹ 

ɜɫɩɥɵɜɚɸɳɟɟ ɦɟɧɸ
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Ɋɢɫɭɧɨɤ  2-4 Ɉɤɧɨ ɢɧɬɟɪɮɟɣɫɚ ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ Keysight 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɬɨɤɨɥɚ ɫɨɤɟɬɨɜ Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɩɪɢɛɨɪɵ, ɞɨɛɚɜɥɟɧɧɵɟ ɤ ɤɨɧɮɢɝɭɪɚɰɢɢ LAN, ɦɨɝɭɬ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɬɨɤɨɥ 

ɫɨɤɟɬɨɜ. Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɜɵɛɟɪɢɬɟ LAN Instrument
(ɉɪɢɛɨɪ LAN) ɜ ɦɟɧɸ (Ɋɢɫɭɧɨɤ 2-4). ɉɨɫɥɟ ɷɬɨɝɨ ɜɵɛɟɪɢɬɟ ɜɤɥɚɞɤɭ «ȼɜɟɫɬɢ 

ɚɞɪɟɫ» (Enter Address). ȼ ɷɬɨɦ ɨɤɧɟ ɜɜɟɞɢɬɟ ɢɦɹ ɯɨɫɬɚ ɢɥɢ IP-ɚɞɪɟɫ ɩɪɢɛɨɪɚ
ɢ ɜ ɪɚɡɞɟɥɟ Set Protocol (ɇɚɫɬɪɨɣɤɚ ɩɪɨɬɨɤɨɥɚ) ɜɵɛɟɪɢɬɟ Socket (ɋɨɤɟɬɵ) 

(Ɋɢɫɭɧɨɤ 2-5). Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɩɪɢɛɨɪ ɦɨɠɟɬ ɢɦɟɬɶ ɜ ɫɜɨɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ 

ɩɨɞɤɥɸɱɟɧɢɹ VXI-11 ɢ ɫɨɤɟɬɵ (Ɋɢɫɭɧɨɤ 2-4). 
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Ɋɢɫɭɧɨɤ  2-5 Ⱦɨɛɚɜɥɟɧɢɟ ɫɨɤɟɬɚ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ

Ɉɛ IP-ɚɞɪɟɫɚɯ ɢ ɢɦɟɧɚɯ ɯɨɫɬɨɜ 
ɉɪɨɬɨɤɨɥ ɞɢɧɚɦɢɱɟɫɤɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɭɡɥɚ (DHCP) ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ IP ɜɤɥɸɱɟɧɵ 

ɧɚ 53210A ɩɪɢ ɩɨɫɬɚɜɤɟ ɫ ɡɚɜɨɞɚ Keysight. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɢɛɨɪɭ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɩɨɥɭɱɚɬɶ ɚɞɪɟɫ ɜ ɫɟɬɢ. ȿɫɥɢ ɜ ɫɟɬɢ ɟɫɬɶ ɫɟɪɜɟɪ DHCP, ɨɧ ɧɚɡɧɚɱɢɬ ɚɞɪɟɫ ɩɪɢɛɨɪɭ.

ȿɫɥɢ ɜ ɫɟɬɢ ɧɟɬ ɫɟɪɜɟɪɚ DHCP, 53210A ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɢɬ ɚɞɪɟɫ, ɤɨɬɨɪɵɣ 

ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ. Ⱥɞɪɟɫ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 169.254.1.1 

ɞɨ 169.254.255.255.
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ɂɦɟɧɚ ɯɨɫɬɨɜ


53210A ɢɦɟɟɬ ɢɦɹ ɯɨɫɬɚ ɩɨ ɭɦɨɥɱɚɧɢɸ. Ɏɨɪɦɚɬ ɢɦɟɧɢ ɯɨɫɬɚ ɬɚɤɨɣ:

A-53210A-nnnnn,

ɝɞɟ «nnnnn» — ɷɬɨ ɩɨɫɥɟɞɧɢɟ ɩɹɬɶ ɪɚɡɪɹɞɨɜ ɫɟɪɢɣɧɨɝɨ ɧɨɦɟɪɚ ɩɪɢɛɨɪɚ. 

ɂɦɹ ɯɨɫɬɚ ɩɪɢɛɨɪɚ ɫɨɨɛɳɚɟɬɫɹ ɦɚɫɬɟɪɨɦ ɩɨɞɤɥɸɱɟɧɢɣ ɫɟɬɟɜɵɦ ɫɟɪɜɟɪɚɦ, ɤɨɬɨ-

ɪɵɟ ɩɨɞɞɟɪɠɢɜɚɸɬ Ⱦɢɧɚɦɢɱɟɫɤɭɸ ɫɥɭɠɛɭ ɞɨɦɟɧɧɵɯ ɢɦɟɧ (DDNS). ɋɟɬɟɜɵɦ ɫɟɪɜɟ-

ɪɚɦ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɞɢɧɚɦɢɱɟɫɤɢɣ DNS, ɫɨɨɛɳɚɟɬɫɹ ɬɨɥɶɤɨ IP-ɚɞɪɟɫ.

Ⱥɞɪɟɫɚɰɢɹ ɩɪɢɛɨɪɚ  ɉɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɞɨɫɬɭɩ ɤ 53210A ɜɵɩɨɥɧɹɟɬɫɹ 

ɩɨ ɚɞɪɟɫɧɨɣ ɫɬɪɨɤɟ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ IP-ɚɞɪɟɫ: 

TCPIP0::169.254.2.30::inst0::INSTR (VXI-11)
TCPIP0::169.254.2.30::5025::SOCKET (ɫɨɤɟɬɵ)

ɢɥɢ ɢɦɹ ɯɨɫɬɚ:

TCPIP0::A-53210A-00050.keysight.com::inst0::INSTR
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Ɉɬɤɥɸɱɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ LAN

ɑɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɢɧɬɟɪɮɟɣɫ LAN, ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɜɵɛɟɪɢɬɟ I/O Config (Ʉɨɧ-

ɮɢɝɭɪɚɰɢɹ ɜɜɨɞɚ-ɜɵɜɨɞɚ), ɚ ɡɚɬɟɦ LAN Off (Ɉɬɤɥɸɱɢɬɶ LAN) ɢ ɩɟɪɟɡɚɝɪɭɡɢɬɟ 

ɩɪɢɛɨɪ ɩɨ ɩɢɬɚɧɢɸ. Ɉɬɤɥɸɱɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɧɟɥɶɡɹ ɧɚɫɬɪɨɢɬɶ ɫ ɩɨɦɨɳɶɸ 

ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ.

Ɉɬɤɪɵɬɢɟ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ ɢɡ ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ Keysight 

ɂɧɬɟɪɮɟɣɫ LAN ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɱɟɪɟɡ ɤɨɬɨ-

ɪɵɣ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɦɭ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɭ ɱɚɫɬɨɬɨɦɟɪɚ. 

Ⱦɥɹ ɨɬɤɪɵɬɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ ɤɥɢɤɧɢɬɟ  ɜ ɝɪɭɩɩɟ ɩɢɤɬɨ-

ɝɪɚɦɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ. ȼ ɛɪɚɭɡɟɪɟ ɨɬɤɪɨɟɬɫɹ ɜɟɛ-ɫɬɪɚɧɢɰɚ.

ɇɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ USB

53210A ɩɨɞɞɟɪɠɢɜɚɟɬ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ USB 2.0. ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɩɪɢ-

ɛɨɪɭ ɜɵɩɨɥɧɹɟɬɫɹ ɱɟɪɟɡ USB-ɪɚɡɴɟɦ ɬɢɩɚ ȼ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ
ɩɪɢɛɨɪɚ.

Ⱦɨɛɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɜ ɜ ɤɨɧɮɢɝɭɪɚɰɢɸ USB

ɋɨɟɞɢɧɢɜ 53210A ɢ ɉɄ ɤɚɛɟɥɟɦ USB, ɡɚɩɭɫɬɢɬɟ ɦɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɣ Keysight 

(Ɋɢɫɭɧɨɤ 2-4), ɟɫɥɢ ɨɧ ɟɳɟ ɧɟ ɨɬɤɪɵɬ. ɉɄ ɞɨɥɠɟɧ ɨɛɧɚɪɭɠɢɬɶ ɩɪɢɫɭɬɫɬɜɢɟ 

USB-ɭɫɬɪɨɣɫɬɜɚ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɥɢɤɧɢɬɟ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɧɚ USB-ɢɧɬɟɪɮɟɣɫɟ 

(USB0), ɚ ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ Rescan this Interface (ɉɨɜɬɨɪɧɨɟ ɫɤɚɧɢɪɨɜɚɧɢɟ ɷɬɨɝɨ 

ɢɧɬɟɪɮɟɣɫɚ).

Ɇɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɣ ɩɨɩɵɬɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɤɚɧɚɥ ɫɜɹɡɢ ɫ ɩɪɢɛɨɪɨɦ. ȿɫɥɢ
ɷɬɨ ɟɦɭ ɭɞɚɫɬɫɹ, ɩɪɢɛɨɪ ɛɭɞɟɬ ɞɨɛɚɜɥɟɧ ɜ ɫɩɢɫɨɤ ɧɚɫɬɪɨɟɧɧɵɯ USB ɩɪɢɛɨɪɨɜ 

(Ɋɢɫɭɧɨɤ 2-4). USB-ɚɞɪɟɫ ɦɨɠɧɨ ɩɪɨɱɢɬɚɬɶ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ 

ɧɢɠɟ.

ɉɪɢ ɩɟɪɜɨɦ ɩɨɞɤɥɸɱɟɧɢɢ 53210A ɤ ɉɄ ɱɟɪɟɡ USB-ɤɚɛɟɥɶ ɦɨɠɟɬ ɡɚɩɭɫɬɢɬɶɫɹ ɦɚɫɬɟɪ 

ɧɚɫɬɪɨɣɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɉɄ, ɤɨɬɨɪɵɣ ɩɪɟɞɥɨɠɢɬ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɩɪɢɛɨɪɚ. Ⱦɥɹ USB-ɢɧɬɟɪɮɟɣɫɚ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɢɤɚɤɨɝɨ ɉɈ 

ɞɥɹ ɭɫɬɚɧɨɜɤɢ, ɤɪɨɦɟ ɛɢɛɥɢɨɬɟɤ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

(Keysight Automation-Ready), ɤɨɬɨɪɵɣ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜɦɟɫɬɟ ɫ ɩɪɢɛɨɪɨɦ 53210A. 

ɉɪɨɞɨɥɠɚɣɬɟ ɩɪɨɰɟɫɫ ɱɟɪɟɡ ɩɪɢɥɨɠɟɧɢɟ «ɦɚɫɬɟɪɚ» ɛɟɡ ɩɨɢɫɤɚ ɉɈ ɢ ɩɨɞɬɜɟɪɞɢɬɟ 

ɜɫɟ ɜɚɪɢɚɧɬɵ ɩɨ ɭɦɨɥɱɚɧɢɸ.
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Ⱥɞɪɟɫɧɚɹ ɫɬɪɨɤɚ USB

ɉɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ 53210A ɱɟɪɟɡ USB ɟɝɨ USB-ɚɞɪɟɫ ɜɤɥɸɱɚɟɬɫɹ ɜ ɚɞɪɟɫɧɭɸ 

ɫɬɪɨɤɭ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ:

USB0::2391::1287::0123456789::0::INSTR

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɚɞɪɟɫɚɰɢɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɧɚɡɧɚɱɟɧ 

ɩɫɟɜɞɨɧɢɦ VISA, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɦɟɫɬɨ ɩɨɥɧɨɝɨ ɚɞɪɟɫɚ. Ⱦɥɹ ɧɚɡɧɚ-

ɱɟɧɢɹ ɩɫɟɜɞɨɧɢɦɚ ɞɥɹ ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ ɤɥɢɤɧɢɬɟ ɨɜɚɥɶɧɭɸ ɤɧɨɩɤɭ . ɗɬɨ 

ɞɟɣɫɬɜɢɟ ɨɬɤɪɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Edit Alias (Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɩɫɟɜɞɨɧɢɦɚ). 

Ʉɥɢɤɧɢɬɟ . ȼɜɟɞɢɬɟ ɩɫɟɜɞɨɧɢɦ ɢ ɜɵɛɟɪɢɬɟ OK (Ɋɢɫɭɧɨɤ 2-6).
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Ɋɢɫɭɧɨɤ  2-6 ɇɚɫɬɪɨɣɤɚ ɩɫɟɜɞɨɧɢɦɚ VISA ɞɥɹ ɚɞɪɟɫɧɨɣ ɫɬɪɨɤɢ USB

Ɉɬɤɥɸɱɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ USB

ɂɧɬɟɪɮɟɣɫ USB ɦɨɠɟɬ ɛɵɬɶ ɨɬɤɥɸɱɟɧ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɜɵɛɨɪɨɦ I/O Config (Ʉɨɧ-

ɮɢɝɭɪɚɰɢɹ ɜɜɨɞɚ-ɜɵɜɨɞɚ), ɡɚɬɟɦ USB Settings (ɇɚɫɬɪɨɣɤɢ USB), ɚ ɡɚɬɟɦ USB 

Off (ȼɵɤɥɸɱɢɬɶ USB). ɉɪɢ ɜɵɤɥɸɱɟɧɢɢ ɢ ɜɤɥɸɱɟɧɢɢ ɢɧɬɟɪɮɟɣɫɚ USB ɜɵ ɞɨɥɠɧɵ 

ɜɵɩɨɥɧɢɬɶ ɩɟɪɟɡɚɝɪɭɡɤɭ ɩɨ ɩɢɬɚɧɢɸ, ɱɬɨɛɵ ɢɡɦɟɧɟɧɢɹ ɜɫɬɭɩɢɥɢ ɜ ɫɢɥɭ. Ɉɬɤɥɸɱɟɧ-

ɧɵɣ ɢɧɬɟɪɮɟɣɫ ɧɟɥɶɡɹ ɧɚɫɬɪɨɢɬɶ ɫ ɩɨɦɨɳɶɸ ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ USB-ɢɧɬɟɪɮɟɣɫɚ ɫ ɢɧɬɟɪɚɤɬɢɜɧɵɦ ɜɜɨɞɨɦ-ɜɵɜɨɞɨɦ
ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɜɟɛ-ɢɧɬɟɪɮɟɣɫ ɩɪɢɛɨɪɚ ɧɟɞɨɫɬɭɩɟɧ ɱɟɪɟɡ USB-ɢɧɬɟɪɮɟɣɫ.

ȼɦɟɫɬɨ ɧɟɝɨ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɭɠɟɛɧɭɸ ɩɪɨɝɪɚɦɦɭ 
ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ «ɂɧɬɟɪɚɤɬɢɜɧɵɣ ɜɜɨɞ-ɜɵɜɨɞ» (ɫɦ. «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɪɚɤ-
ɬɢɜɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ»).
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ɇɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ GPIB 

ɉɪɨɝɪɚɦɦɧɵɣ ɞɨɫɬɭɩ ɤ 53210A ɬɚɤɠɟ ɜɨɡɦɨɠɟɧ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ GPIB. Ʉɚɛɟɥɢ 

GPIB ɩɨɞɤɥɸɱɚɸɬɫɹ ɩɨ ɬɨɩɨɥɨɝɢɢ «ɡɜɟɡɞɚ» (ɜɫɟ ɤɚɛɟɥɢ ɩɨɞɤɥɸɱɚɸɬɫɹ ɧɚɩɪɹɦɭɸ 

ɤ ɤɨɦɩɶɸɬɟɪɭ) ɢɥɢ «ɥɢɧɟɣɧɨ» (ɩɪɢɛɨɪ ɤ ɩɪɢɛɨɪɭ). 

Ⱦɨɛɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɜ ɜ ɤɨɧɮɢɝɭɪɚɰɢɸ GPIB

ɑɬɨɛɵ ɞɨɛɚɜɢɬɶ ɩɪɢɛɨɪɵ ɜ GPIB-ɢɧɬɟɪɮɟɣɫ, ɤɥɢɤɧɢɬɟ ɢ ɜɵɛɟɪɢɬɟ GPIB 

Instrument (ɉɪɢɛɨɪ GPIB) ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ 

(Ɋɢɫɭɧɨɤ 2-4). ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ Add a GPIB Instrument (Ⱦɨɛɚɜɢɬɶ ɩɪɢɛɨɪ 

GPIB) (Ɋɢɫɭɧɨɤ 2-7) ɜɵɛɟɪɢɬɟ GPIB-ɚɞɪɟɫ ɱɚɫɬɨɬɨɦɟɪɚ (ɩɪɢɦɟɱɚɧɢɟ: ɭɫɬɚɧɨɜɥɟɧ-

ɧɵɣ ɧɚ ɡɚɜɨɞɟ ɚɞɪɟɫ = 3) ɢ ɧɚɠɦɢɬɟ OK.

Ɇɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɣ ɩɨɩɵɬɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɤɚɧɚɥ ɫɜɹɡɢ ɫ ɩɪɢɛɨɪɨɦ. ȿɫɥɢ ɧɚ ɭɤɚ-

ɡɚɧɧɨɦ ɚɞɪɟɫɟ ɟɫɬɶ ɱɚɫɬɨɬɨɦɟɪ, ɨɧ ɛɭɞɟɬ ɞɨɛɚɜɥɟɧ ɜ ɫɩɢɫɨɤ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɧɵɯ
ɩɪɢɛɨɪɨɜ GPIB.

Ⱦɚɥɟɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɧɚ ɜɚɲɟɦ ɤɨɦɩɶɸɬɟɪɟ ɟɫɬɶ ɤɚɪɬɚ GPIB ɢɥɢ ɢɧɬɟɪɮɟɣɫ 
USB/GPIB.
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Ɋɢɫɭɧɨɤ  2-7 ȼɵɛɨɪ ɚɞɪɟɫɚ GPIB

GPIB-ɚɞɪɟɫ ɱɚɫɬɨɬɨɦɟɪɚ ɦɨɠɧɨ ɭɡɧɚɬɶ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ 

ɧɢɠɟ.
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Ⱥɞɪɟɫɧɚɹ ɫɬɪɨɤɚ GPIB

ɉɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɨɦɟɪɚ ɱɟɪɟɡ GPIB GPIB-ɚɞɪɟɫ ɩɪɢɛɨɪɚ ɜɤɥɸɱɚɟɬɫɹ 

ɜ ɚɞɪɟɫɧɭɸ ɫɬɪɨɤɭ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ:

GPIB0::3::INSTR

ɂɡɦɟɧɟɧɢɟ ɚɞɪɟɫɚ GPIB

ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɚɞɪɟɫ GPIB, ɜɵɛɟɪɢɬɟ GPIB Address ɢ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɝɨ 

ɪɟɝɭɥɹɬɨɪɚ ɢɥɢ ɱɢɫɥɨɜɵɯ ɤɧɨɩɨɤ ɫ ɤɥɚɜɢɲɟɣ Shift ɧɚɫɬɪɨɣɬɟ ɠɟɥɚɟɦɵɣ ɚɞɪɟɫ. 
ɉɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɚɞɪɟɫɚ ɧɭɠɧɨ ɜɵɩɨɥɧɢɬɶ ɩɟɪɟɡɚɝɪɭɡɤɭ ɩɨ ɩɢɬɚɧɢɸ, ɱɬɨɛɵ ɢɡɦɟ-

ɧɟɧɢɹ ɜɫɬɭɩɢɥɢ ɜ ɫɢɥɭ.

Ʉɨɝɞɚ ɜɵ ɢɡɦɟɧɹɟɬɟ ɚɞɪɟɫ GPIB, ɷɬɨ ɢɡɦɟɧɟɧɢɟ ɇȿ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɨɤɧɟ ɢɧɬɟɪ-

ɮɟɣɫɚ ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ (Ɋɢɫɭɧɨɤ 2-4).

ȼ ɨɤɧɟ ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ ɜɵɛɟɪɢɬɟ GPIB instrument (ɉɪɢɛɨɪ GPIB) ɢ ɤɥɢɤɧɢɬɟ 

. ȼ ɨɤɧɟ ɧɚɫɬɪɚɢɜɚɟɦɵɯ ɫɜɨɣɫɬɜ (Ɋɢɫɭɧɨɤ 2-7) ɢɡɦɟɧɢɬɟ ɚɞɪɟɫ ɧɚ ɧɨɜɵɣ 

ɢ ɜɵɛɟɪɢɬɟ OK.

Ɉɬɤɥɸɱɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ GPIB 

ɑɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɢɧɬɟɪɮɟɣɫ GPIB, ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɜɵɛɟɪɢɬɟ I/O Config (Ʉɨɧ-

ɮɢɝɭɪɚɰɢɹ ɜɜɨɞɚ-ɜɵɜɨɞɚ), ɡɚɬɟɦ GPIB Settings (ɇɚɫɬɪɨɣɤɢ GPIB), ɚ ɡɚɬɟɦ GPIB Off 

(ȼɵɤɥɸɱɢɬɶ GPIB). ɉɪɢ ɜɵɤɥɸɱɟɧɢɢ ɢ ɜɤɥɸɱɟɧɢɢ ɢɧɬɟɪɮɟɣɫɚ GPIB ɜɵ ɞɨɥɠɧɵ 

ɜɵɩɨɥɧɢɬɶ ɩɟɪɟɡɚɝɪɭɡɤɭ ɩɨ ɩɢɬɚɧɢɸ, ɱɬɨɛɵ ɢɡɦɟɧɟɧɢɹ ɜɫɬɭɩɢɥɢ ɜ ɫɢɥɭ. Ɉɬɤɥɸɱɟɧ-

ɧɵɣ ɢɧɬɟɪɮɟɣɫ ɧɟɥɶɡɹ ɧɚɫɬɪɨɢɬɶ ɫ ɩɨɦɨɳɶɸ ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ GPIB-ɢɧɬɟɪɮɟɣɫɚ ɫ ɢɧɬɟɪɚɤɬɢɜɧɵɦ 

ɜɜɨɞɨɦ-ɜɵɜɨɞɨɦ
ȼɟɛ-ɢɧɬɟɪɮɟɣɫ ɩɪɢɛɨɪɚ ɧɟɞɨɫɬɭɩɟɧ ɢɡ GPIB-ɢɧɬɟɪɮɟɣɫɚ. ȼɦɟɫɬɨ ɧɟɝɨ ɞɥɹ ɩɪɨ-

ɝɪɚɦɦɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɭɠɟɛɧɭɸ ɩɪɨɝɪɚɦɦɭ ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ 

«ɂɧɬɟɪɚɤɬɢɜɧɵɣ ɜɜɨɞ-ɜɵɜɨɞ» (ɫɦ. «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ 

ɜɜɨɞɚ-ɜɵɜɨɞɚ»).
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ

ɋɥɭɠɟɛɧɚɹ ɩɪɨɝɪɚɦɦɚ «ɂɧɬɟɪɚɤɬɢɜɧɵɣ ɜɜɨɞ-ɜɵɜɨɞ» ɦɚɫɬɟɪɚ ɩɨɞɤɥɸɱɟɧɢɣ —
ɷɬɨ ɟɳɟ ɨɞɢɧ ɦɟɬɨɞ (Ɍɚɛɥɢɰɚ 2-1) ɨɬɩɪɚɜɤɢ ɤɨɦɚɧɞ ɧɚ 53210A. ɂɧɬɟɪɚɤɬɢɜɧɵɣ 

ɜɜɨɞ-ɜɵɜɨɞ ɞɨɫɬɭɩɟɧ ɱɟɪɟɡ ɥɸɛɨɣ ɢɧɬɟɪɮɟɣɫ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɉɄ ɢ ɩɨɡɜɨɥɹɟɬ 
ɨɬɩɪɚɜɥɹɬɶ ɧɚ ɩɪɢɛɨɪ ɥɸɛɭɸ ɤɨɦɚɧɞɭ ɢɡ ɧɚɛɨɪɚ ɤɨɦɚɧɞ SCPI 53210A. ɋɚɦɵɟ ɪɚɫ-
ɩɪɨɫɬɪɚɧɟɧɧɵɟ ɤɨɦɚɧɞɵ ɜɵ ɬɚɤɠɟ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ ɢɡ ɦɟɧɸ Ɉɛɳɢɯ ɤɨɦɚɧɞ 

IEEE-488 (ɧɚɩɪɢɦɟɪ, *IDN?, *RST, *TST?). 

ɂɧɬɟɪɚɤɬɢɜɧɵɣ ɜɜɨɞ-ɜɵɜɨɞ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɰɟɥɟɣ:

– ɭɫɬɪɚɧɟɧɢɟ ɩɪɨɛɥɟɦ ɫ ɤɨɦɦɭɧɢɤɚɰɢɟɣ;

– ɜɵɩɨɥɧɟɧɢɟ «ɨɱɢɫɬɤɢ ɭɫɬɪɨɣɫɬɜɚ»; 

– ɢɡɭɱɟɧɢɟ ɧɚɛɨɪɚ ɤɨɦɚɧɞ ɩɪɢɛɨɪɚ. 

ɇɚ Ɋɢɫɭɧɤɟ 2-8 ɩɨɤɚɡɚɧɨ, ɤɚɤ ɢɧɬɟɪɚɤɬɢɜɧɵɣ ɜɜɨɞ-ɜɵɜɨɞ ɡɚɩɭɫɤɚɟɬɫɹ ɢɡ ɜɵɛɪɚɧ-

ɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ.

Ɋɢɫɭɧɨɤ  2-8 Ɂɚɩɭɫɤ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ
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ȿɫɥɢ ɨɤɧɨ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɬɩɪɚɜɤɢ ɤɨɦɚɧɞɵ 

ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ (*TST?) ɧɚ 53210A, ɢɧɨɝɞɚ ɧɭɠɧɨ ɩɪɢɦɟɧɹɬɶ ɛɨɥɟɟ ɞɨɥɝɢɣ ɩɟɪɢɨɞ 

«ɬɚɣɦ-ɚɭɬɚ», ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɞɨɫɬɚɬɨɱɧɨɟ ɜɪɟɦɹ ɞɥɹ ɜɨɡɜɪɚɳɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ. 
ɗɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫ ɩɨɦɨɳɶɸ ɜɤɥɚɞɤɢ «Ɉɩɰɢɢ» ɜ ɨɤɧɟ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɜɜɨɞɚ-
ɜɵɜɨɞɚ. ɋɚɦɨɞɢɚɝɧɨɫɬɢɤɚ 53210A ɡɚɧɢɦɚɟɬ ɨɤɨɥɨ ɫɟɦɢ ɫɟɤɭɧɞ.
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Ɉɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ ɢ ɞɪɚɣɜɟɪɨɜ
Ɉɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ ɢ ɞɪɚɣɜɟɪɨɜ (ɟɫɥɢ ɞɨɫɬɭɩɧɨ) ɞɥɹ 53210A ɦɨɠɧɨ ɡɚɝɪɭɡɢɬɶ 
ɱɟɪɟɡ ɢɧɬɟɪɧɟɬ. ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɫɨɞɟɪɠɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɢɫɤɟ ɢ ɡɚɝɪɭɡɤɟ ɨɛɧɨɜ-
ɥɟɧɢɣ ɧɚ ɜɚɲ ɤɨɦɩɶɸɬɟɪ, ɚ ɬɚɤɠɟ ɨɛ ɭɫɬɚɧɨɜɤɟ ɷɬɢɯ ɨɛɧɨɜɥɟɧɢɣ ɧɚ ɩɪɢɛɨɪɟ.

Ɉɬɤɥɸɱɟɧɢɟ ɡɚɳɢɬɵ ɤɚɥɢɛɪɨɜɤɢ

ɉɟɪɟɞ ɬɟɦ, ɤɚɤ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ, ɧɭɠɧɨ ɨɬɤɥɸчиɬь ɧɚ ɫɱɟɬ-
ɱɢɤɟ ɮɭɧɤɰɢɸ ɡɚɳɢɬɵ ɤɚɥɢɛɪɨɜɤɢ. ɗɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ 

ɤɨɦɚɧɞɵ:

CALibration:SECurity:STATe {OFF|ON}, <ɥɩɟ>
CALibration:SECurity:STATe?           (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ⱦɥɹ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ ɩɪɢɛɨɪɚ ɜɵ ɞɨɥɠɧɵ ɩɪɟɞɨɫɬɚɜɢɬɶ ɤɨɞ ɡɚɳɢɬɵ ɢ ɭɤɚɡɚɬɶ 
ɡɧɚɱɟɧɢɟ OFF (ȼɵɤɥ.) ɞɥɹ ɫɨɫɬɨɹɧɢɹ ɡɚɳɢɬɵ. Ʉɨɝɞɚ ɩɪɢɛɨɪ ɩɨɫɬɭɩɚɟɬ ɫ ɡɚɜɨɞɚ, 

ɧɚ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧ ɤɨɞ ɡɚɳɢɬɵ KT53210A. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɩɨɫɥɟ ɧɚɱɚɥɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɛɨɪɚ ɤɨɞ ɡɚɳɢɬɵ ɦɨɝ ɛɵɬɶ ɢɡɦɟɧɟɧ.

Ɂɚɜɟɪɲɢɜ ɨɛɧɨɜɥɟɧɢɟ ɩɪɨɲɢɜɤɢ ɧɚ ɱɚɫɬɨɬɨɦɟɪɟ, ɜɵ ɦɨɠɟɬɟ ɜɨɫɫɬɚɧɨɜɢɬɶ ɡɚɳɢɬɭ 
ɷɬɨɣ ɠɟ ɤɨɦɚɧɞɨɣ, ɭɤɚɡɚɜ ɡɧɚɱɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ON ɢ ɩɪɟɞɨɫɬɚɜɢɜ ɤɨɞ ɡɚɳɢɬɵ. Ɂɧɚɱɟ-

ɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ ɤɚɥɢɛɪɨɜɨɤ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɨɫɬɨɹɧɢɹ ɡɚɳɢɬɵ 

ɢ (ɢɥɢ) ɨɛɧɨɜɥɟɧɢɢ ɩɪɨɲɢɜɤɢ.

Ɂɧɚɱɟɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ ɤɚɥɢɛɪɨɜɨɤ ɦɨɠɧɨ ɩɪɨɱɢɬɚɬɶ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ:

CALibration:COUNt?



53210A ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɧɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ 2

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 71

Ɋɟɠɢɦ ɷɦɭɥɹɰɢɢ ɹɡɵɤɚ SCPI 


ȿɫɥɢ 53210A ɢɧɨɝɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɟɠɢɦɟ ɷɦɭɥɹɰɢɢ ɹɡɵɤɚ 53181A SCPI, ɩɟɪɟɞ 

ɨɛɧɨɜɥɟɧɢɟɦ ɩɪɨɲɢɜɤɢ ɧɚ ɩɪɢɛɨɪɟ ɧɭɠɧɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɪɟɠɢɦ 

(53210A).

Ɂɚɝɪɭɡɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɫɥɭɠɟɛɧɨɣ ɩɪɨɝɪɚɦɦɵ ɨɛɧɨɜɥɟɧɢɹ 

Ɉɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ 53210A ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɩɪɢɛɨɪɟ ɫ ɩɨɦɨɳɶɸ ɫɥɭɠɟɛɧɨɣ 

ɩɪɨɝɪɚɦɦɵ ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ Keysight. ɋɥɭɠɟɛɧɭɸ ɩɪɨɝɪɚɦɦɭ ɢ ɨɛɧɨɜɥɟɧɢɟ 

ɩɪɨɲɢɜɤɢ ɦɨɠɧɨ ɧɚɣɬɢ ɧɚ ɜɟɛ-ɫɚɣɬɟ ɩɨ ɚɞɪɟɫɭ:

www.keysight.com/find/53210A

ɉɨɫɥɟ ɡɚɝɪɭɡɤɢ ɷɬɨɣ ɫɬɪɚɧɢɰɵ ɜɵɛɟɪɢɬɟ ɜɤɥɚɞɤɭ «Technical Support» (Ɍɟɯɧɢɱɟ-

ɫɤɚɹ ɩɨɞɞɟɪɠɤɚ), ɚ ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ «Drivers & Software» (Ⱦɪɚɣɜɟɪɵ ɢ ɉɈ). Ʉɥɢɤ-
ɧɢɬɟ ɩɭɧɤɬ «532x0A Firmware Update» (Ɉɛɧɨɜɥɟɧɢɟ ɩɪɨɲɢɜɤɢ 532x0A) ɢ ɜɵɛɟɪɢɬɟ 

ɫɥɭɠɟɛɧɭɸ ɩɪɨɝɪɚɦɦɭ ɜ ɪɚɡɞɟɥɟ «Documents & Downloads» (Ⱦɨɤɭɦɟɧɬɵ ɢ ɡɚɝɪɭɡɤɢ): 

53210A/53220A/53230A Firmware Update Utility (ɋɥɭɠɟɛɧɚɹ ɩɪɨɝɪɚɦɦɚ 

ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ 53210A/53220A/53230A).

Ʉɨɝɞɚ ɩɨɹɜɢɬɫɹ ɡɚɩɪɨɫ, ɜɵɛɟɪɢɬɟ «Run» (Ɂɚɩɭɫɬɢɬɶ), ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɫɥɭɠɟɛɧɭɸ 

ɩɪɨɝɪɚɦɦɭ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɪɟɤɬɨɪɢɹ «C:\Program 

Files\Keysight\Firmware Update Utility Type 2». Ɍɚɤɠɟ ɫɥɭɠɟɛɧɚɹ ɩɪɨɝɪɚɦɦɚ ɛɭɞɟɬ 
ɞɨɛɚɜɥɟɧɚ ɜ ɪɚɡɞɟɥ Keysight ɦɟɧɸ «ɉɭɫɤ».



2 53210A ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɧɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ

72 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

Ɂɚɝɪɭɡɤɚ ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ

ȼɟɪɧɢɬɟɫɶ ɧɚ ɜɟɛ-ɫɬɪɚɧɢɰɭ ɢ ɩɨɞ ɫɬɪɨɤɨɣ «Documents & Downloads» (Ⱦɨɤɭɦɟɧɬɵ 

ɢ ɡɚɝɪɭɡɤɢ) ɜɵɛɟɪɢɬɟ:

532x0A Firmware Update Revision <revision number> 
(ȼɟɪɫɢɹ ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ 532x0A <ɧɨɦɟɪ ɜɟɪɫɢɢ>)

Ʉɨɝɞɚ ɩɨɹɜɢɬɫɹ ɡɚɩɪɨɫ, ɜɵɛɟɪɢɬɟ «Run» (Ɂɚɩɭɫɬɢɬɶ), ɱɬɨɛɵ ɡɚɝɪɭɡɢɬɶ (ɫɨɯɪɚɧɢɬɶ) 
ɮɚɣɥ ɧɚ ɜɚɲ ɉɄ. Ɂɚɩɢɲɢɬɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɢɪɟɤɬɨɪɢɢ, ɩɨɫɤɨɥɶɤɭ ɜɚɦ ɧɭɠɧɨ 

ɛɭɞɟɬ ɭɤɚɡɚɬɶ ɩɭɬɶ ɤ ɮɚɣɥɭ ɩɪɨɲɢɜɤɢ, ɤɨɝɞɚ ɜɵ ɡɚɩɭɫɬɢɬɟ ɫɥɭɠɟɛɧɭɸ ɩɪɨ-

ɝɪɚɦɦɭ ɨɛɧɨɜɥɟɧɢɹ.

ɍɫɬɚɧɨɜɤɚ ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɮɚɣɥ ɨɛɧɨɜɥɟɧɢɹ ɛɭɞɟɬ ɡɚɝɪɭɠɟɧ ɫ ɜɟɛ-ɫɚɣɬɚ, ɟɝɨ ɦɨɠɧɨ
ɭɫɬɚɧɨɜɢɬɶ. 

1 Ɂɚɩɭɫɬɢɬɟ ɫɥɭɠɟɛɧɭɸ ɩɪɨɝɪɚɦɦɭ ɢɡ ɞɢɪɟɤɬɨɪɢɢ ɭɫɬɚɧɨɜɤɢ ɢɥɢ ɱɟɪɟɡ ɦɟɧɸ 

«ɉɭɫɤ». 

2 ɇɚɠɦɢɬɟ Next (Ⱦɚɥɟɟ) ɢ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ Browse (Ɉɛɡɨɪ) ɭɤɚɠɢɬɟ ɩɭɬɶ 
ɤ ɮɚɣɥɭ ɩɪɨɲɢɜɤɢ (Ɋɢɫɭɧɨɤ 2-9). ɉɨɫɥɟ ɷɬɨɝɨ ɜ ɨɤɧɟ «ɉɪɢɦɟɧɢɦɵɟ ɦɨɞɟɥɢ» 

ɩɨɹɜɢɬɫɹ ɧɨɦɟɪ ɦɨɞɟɥɢ ɩɪɢɛɨɪɚ, ɚ ɬɚɤɠɟ ɧɨɦɟɪ ɜɟɪɫɢɢ ɢ ɨɩɢɫɚɧɢɟ ɩɪɢɛɨɪɚ. 

ȼɵɛɟɪɢɬɟ Next (Ⱦɚɥɟɟ).

Ɉɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ LAN. ɉɪɟɠɞɟ 

ɱɟɦ ɡɚɩɭɫɤɚɬɶ ɫɥɭɠɟɛɧɭɸ ɩɪɨɝɪɚɦɦɭ, ɡɚɩɢɲɢɬɟ IP-ɚɞɪɟɫ. 



53210A ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɧɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ 2

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 73

Ɋɢɫɭɧɨɤ  2-9 ȼɵɛɨɪ ɩɭɬɢ ɤ ɮɚɣɥɭ ɨɛɧɨɜɥɟɧɢɹ

3 ȼɜɟɞɢɬɟ IP-ɚɞɪɟɫ ɢɥɢ ɢɦɹ ɯɨɫɬɚ, ɧɚɫɬɪɨɟɧɧɵɟ ɞɥɹ ɱɚɫɬɨɬɨɦɟɪɚ (Ɋɢɫɭɧɨɤ 2-10). 

ȼɵɛɟɪɢɬɟ «Update» (Ɉɛɧɨɜɢɬɶ), ɱɬɨɛɵ ɧɚɱɚɬɶ ɩɪɨɰɟɫɫ ɨɛɧɨɜɥɟɧɢɹ.



2 53210A ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɧɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ

74 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

Ɋɢɫɭɧɨɤ  2-10 ɍɤɚɡɚɧɢɟ ɚɞɪɟɫɚ ɢɥɢ ɢɦɟɧɢ ɯɨɫɬɚ

Ɉɛɧɨɜɥɟɧɢɟ ɩɪɨɲɢɜɤɢ ɡɚɧɢɦɚɟɬ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɛɧɨɜɥɟ-

ɧɢɹ 53210A ɩɟɪɟɡɚɝɪɭɡɢɬɫɹ.

ɉɨɫɥɟ ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ Keysight ɦɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɣ (ɟɫɥɢ ɨɧ ɡɚɩɭɳɟɧ) 

ɦɨɠɟɬ ɫɨɨɛɳɢɬɶ ɨ ɬɨɦ, ɱɬɨ ɤɨɧɮɢɝɭɪɚɰɢɹ 53210A ɢɡɦɟɧɢɥɚɫɶ. ɗɬɨ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜ-
ɥɟɧɨ ɠɟɥɬɵɦ ɬɪɟɭɝɨɥɶɧɢɤɨɦ ɢ ɜɨɫɤɥɢɰɚɬɟɥɶɧɵɦ ɡɧɚɤɨɦ («!») ɪɹɞɨɦ ɫ ɨɛɧɨɜɥɟɧɧɵɦ 

ɩɪɢɛɨɪɨɦ. ȼɵɛɟɪɢɬɟ ɢɦɹ ɩɪɢɛɨɪɚ, ɜɵɛɟɪɢɬɟ «Change Properties» (ɂɡɦɟɧɢɬɶ ɫɜɨɣ-

ɫɬɜɚ), ɚ ɡɚɬɟɦ «Ɍest Connection» (ɉɪɨɜɟɪɢɬɶ ɫɨɟɞɢɧɟɧɢɟ) ɢɥɢ «Identify Instrument» 

(ɂɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɩɪɢɛɨɪ), ɱɬɨɛɵ ɨɛɧɨɜɢɬɶ ɦɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɣ.



53210A ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɧɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ 2

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 75

Ɂɚɝɪɭɡɤɚ ɨɛɧɨɜɥɟɧɢɣ ɞɪɚɣɜɟɪɚ IVI-COM

Ⱦɪɚɣɜɟɪɵ IVI-COM ɢ LabVIEW ɞɥɹ 53210A (ɟɫɥɢ ɨɧɢ ɞɨɫɬɭɩɧɵ) ɦɨɠɧɨ ɧɚɣɬɢ 

ɧɚ ɜɟɛ-ɫɚɣɬɟ ɩɨ ɚɞɪɟɫɭ: 

www.keysight.com/find/53210A

ɉɨɫɥɟ ɡɚɝɪɭɡɤɢ ɷɬɨɣ ɫɬɪɚɧɢɰɵ ɜɵɛɟɪɢɬɟ ɜɤɥɚɞɤɭ «Technical Support» (Ɍɟɯɧɢɱɟ-

ɫɤɚɹ ɩɨɞɞɟɪɠɤɚ), ɚ ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ «Drivers and Software» (Ⱦɪɚɣɜɟɪɵ ɢ ɉɈ). Ⱦɪɚɣ-

ɜɟɪɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɮɚɣɥɵ «readme» ɧɚɯɨɞɹɬɫɹ ɜ ɷɬɨɦ ɫɩɢɫɤɟ. 



2 53210A ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɧɚɫɬɪɨɣɤɚ ɢɧɬɟɪɮɟɣɫɚ

76 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ



Keysight 53210A 350 ɆȽɰ ȼɑ-ɱɚɫɬɨɬɨɦɟɪ
Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

77

3 ɂɡɦɟɪɟɧɢɹ
ɫ ɩɨɦɨɳɶɸ 53210A

Ʉɪɚɬɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɢɡɦɟɪɟɧɢɹɯ ɫ ɩɨɦɨɳɶɸ ɱɚɫɬɨɬɨɦɟɪɚ     78

ɇɚɫɬɪɨɣɤɚ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɵɯ ɫɢɝɧɚɥɨɜ     79

ɍɫɬɚɧɨɜɤɚ ɬɚɣɦ-ɚɭɬɚ ɢɡɦɟɪɟɧɢɹ     84

ɋɨɝɥɚɲɟɧɢɹ ɨ ɫɢɧɬɚɤɫɢɫɟ SCPI     85  

Ʉɨɦɚɧɞɵ ɢɡɦɟɪɟɧɢɣ (MEASure) ɢ ɧɚɫɬɪɨɟɤ (CONFigure)     88

ɂɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ     92

ɂɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ     94

ɂɡɦɟɪɟɧɢɹ ɩɟɪɢɨɞɚ     97

ȼ ɷɬɨɣ ɝɥɚɜɟ ɫɨɞɟɪɠɢɬɫɹ ɨɛɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɢ ɩɪɢɜɨɞɹɬɫɹ 

ɩɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɱɚɫɬɨɬɨɦɟɪɚ 53210A. 
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Ʉɪɚɬɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɢɡɦɟɪɟɧɢɹɯ ɫ ɩɨɦɨɳɶɸ ɱɚɫɬɨɬɨɦɟɪɚ
ɂɡɦɟɪɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɱɚɫɬɨɬɨɦɟɪɚ Keysight 53210A ɤɪɚɬɤɨ ɨɩɢɫɚɧɵ 

ɜ Ɍɚɛɥɢɰɟ 3-1. ȼ ɬɚɛɥɢɰɟ ɭɤɚɡɚɧɵ ɤɧɨɩɤɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɤɨɬɨɪɵɟ ɨɬɤɪɵ-

ɜɚɸɬ ɦɟɧɸ ɞɥɹ ɜɵɛɨɪɚ ɤɨɧɤɪɟɬɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɵɯ ɤɧɨ-

ɩɨɤ. Ɍɚɤɠɟ ɞɥɹ ɧɢɯ ɭɤɚɡɚɧɵ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɤɨɦɚɧɞɵ SCPI ɢ ɨɝɪɚɧɢɱɟɧɢɹ
ɩɨ ɤɚɧɚɥɚɦ.

 

Ɍɚɛɥɢɰɚ 3-1 Ʉɪɚɬɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɢɡɦɟɪɟɧɢɹɯ ɫ ɩɨɦɨɳɶɸ Keysight 53210A

Ƀɢɧɠɫɠɨɣɺ Кɨɩɪɥɛ Кɩɧɛɨɟɛ Ɋɫɣɜɩɫ Кɛɨɛɦɶ

ɑɚɫɬɨɬɚ 
CONFigure:FREQuency

MEASure:FREQuency?
53210A 1,2

ɑɚɫɬɨɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
CONFigure:FREQuency:RATio

MEASure:FREQuency:RATio?
53210A 1,2

ɉɟɪɢɨɞ CONFigure:PERiod

MEASure:PERiod?
53210A 1,2

Freq

Ratio

Period
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ɇɚɫɬɪɨɣɤɚ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɵɯ ɫɢɝɧɚɥɨɜ 



Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 53210A ɢɫɩɨɥɶɡɭɟɬ ɫɢɝɧɚɥ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ, ɤɨɬɨɪɵɣ 

ɬɚɤɠɟ ɧɚɡɵɜɚɸɬ ɜɧɭɬɪɟɧɧɢɦ (ɢɥɢ ɜɧɟɲɧɢɦ) ɢɫɬɨɱɧɢɤɨɦ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ (ɪɚɡ-
ɜɟɪɬɤɢ). Ⱦɨɩɭɫɬɢɦɵɣ ɨɩɨɪɧɵɣ ɫɢɝɧɚɥ ɝɟɧɟɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ
ɢɡɦɟɪɟɧɢɣ.

ɋɥɟɞɭɸɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɪɢɦɟɧɢɦɚ ɤ ɫɬɚɧɞɚɪɬɧɨɦɭ ɤɜɚɪɰɟɜɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫ ɬɟɦ-

ɩɟɪɚɬɭɪɧɨɣ ɤɨɦɩɟɧɫɚɰɢɟɣ (TCXO) ɢ ɭɥɶɬɪɚɫɬɚɛɢɥɶɧɨɝɨ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɧɨɝɨ ɤɜɚɪ-

ɰɟɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ (OCXO) Ɉɩɰɢɢ 010. 

ɂɫɬɨɱɧɢɤ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ 


Ƚɟɧɟɪɚɬɨɪ ɨɩɨɪɧɵɯ ɫɢɝɧɚɥɨɜ (ɝɟɧɟɪɚɬɨɪ ɪɚɡɜɟɪɬɤɢ) — ɷɬɨ ɜɧɭɬɪɟɧɧɢɣ ɝɟɬɟɪɨɞɢɧ 

ɱɚɫɬɨɬɨɦɟɪɚ ɢɥɢ ɜɧɭɬɪɟɧɧɢɣ ɝɟɬɟɪɨɞɢɧ, ɧɚɫɬɪɚɢɜɚɟɦɵɣ ɩɨ ɜɧɟɲɧɟɦɭ ɨɩɨɪɧɨɦɭ 
ɫɢɝɧɚɥɭ. Ʉɨɦɚɧɞɵ ɢɫɬɨɱɧɢɤɚ:

[SENSe:]ROSCillator:SOURce {INTernal|EXTernal}
[SENSe:]ROSCillator:SOURce? (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

[SENSe:]ROSCillator:SOURce:AUTO {OFF|ON}
[SENSe:]ROSCillator:SOURce:AUTO?               (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)
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– INTernal ɜɵɛɢɪɚɟɬ ɜɧɭɬɪɟɧɧɢɣ ɝɟɧɟɪɚɬɨɪ ɨɩɨɪɧɵɯ ɫɢɝɧɚɥɨɜ ɱɚɫɬɨɬɨɦɟɪɚ ɫ ɱɚɫɬɨ-

ɬɨɣ 10 ɆȽɰ. ɋɢɝɧɚɥ ɢɦɟɟɬ ɮɨɪɦɭ ɫɢɧɭɫɨɢɞɵ ɫ 0,5 ȼ(ɫɤɡ) (ɩɪɢ 50 Ɉɦ). ɋɢɝɧɚɥ 

ɝɟɬɟɪɨɞɢɧɚ ɬɚɤɠɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɧɚ ɪɚɡɴɟɦɟ Int Ref Out (ȼɵɯɨɞ ɜɧɭɬɪɟɧɧɟɝɨ 

ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɱɚɫɬɨɬɨɦɟɪɚ.

– EXTernal ɜɵɛɢɪɚɟɬ ɜɧɟɲɧɢɣ ɨɩɨɪɧɵɣ ɫɢɝɧɚɥ, ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ ɧɚ ɪɚɡɴɟɦ
Ext Ref In (ȼɯɨɞ ɜɧɟɲɧɟɝɨ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. ɋɢɝɧɚɥ ɞɨɥ-

ɠɟɧ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:

– 1 ɆȽɰ, 5 ɆȽɰ ɢɥɢ 10 ɆȽɰ; 

– ɨɬ 100 ɦȼ(ɫɤɡ) ɞɨ 2,5 ȼ(ɫɤɡ); 

– ɮɨɪɦɚ ɫɢɧɭɫɨɢɞɵ; 

ɱɚɫɬɨɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɤɚɡɚɧɚ ɤɨɦɚɧɞɨɣ
SENSe:ROSCillator:EXTernal:FREQuency.

– :AUTO ON ɜɤɥɸɱɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ. ȿɫɥɢ 

ɫɢɝɧɚɥ 1, 5 ɢɥɢ 10 ɆȽɰ ɩɪɢɫɭɬɫɬɜɭɟɬ ɧɚ ɪɚɡɴɟɦɟ Ext Ref In ɱɚɫɬɨɬɨɦɟɪɚ, ɭɫɬɚ-

ɧɚɜɥɢɜɚɟɬɫɹ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ (EXTernal). ȿɫɥɢ ɞɨɩɭɫɬɢɦɵɣ ɫɢɝɧɚɥ ɧɟ ɩɪɢɫɭɬ-
ɫɬɜɭɟɬ ɢɥɢ ɩɨɬɟɪɹɧ, ɢɫɬɨɱɧɢɤ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɜɧɭɬɪɟɧɧɢɣ 

(INTernal). 

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɭɤɚɡɚɧɢɟ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ (INTernal (ȼɧɭɬɪɟɧɧɢɣ) 

ɢɥɢ EXTernal (ȼɧɟɲɧɢɣ)) ɫ ɩɨɦɨɳɶɸ [SENSe:]ROSCillator:SOURce ɨɬɤɥɸɱɚɟɬ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ.

– :AUTO Off ɨɬɤɥɸɱɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ. ȼ ɷɬɨɦ 

ɫɥɭɱɚɟ ɢɫɬɨɱɧɢɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɦɚɧɞɨɣ [SENSe:]ROSCillator:SOURce.

ɉɪɢ ɩɨɫɬɚɜɤɟ ɱɚɫɬɨɬɨɦɟɪɚ ɫ ɡɚɜɨɞɚ ɢɥɢ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ 

SYSTem:SECure:IMMediate ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ ɭɫɬɚɧɨɜɥɟɧ ɜ ɪɟɠɢɦ «INTernal» 

ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ (On). ɇɚɫɬɪɨɣɤɢ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɩɨɫɬɨɹɧɧɨɣ 

ɩɚɦɹɬɢ ɢ ɧɟ ɦɟɧɹɸɬɫɹ ɩɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ 

(SYSTem:PREset ɢɥɢ ɤɧɨɩɤɨɣ Preset (ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ)).
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ɍɤɚɡɚɧɢɟ ɜɧɟɲɧɟɣ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ


ȿɫɥɢ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ (EXTernal) ɭɫɬɚɧɨɜɥɟɧ ɫ ɩɨɦɨɳɶɸ 

SENSe:ROSCillator:SOURce ɢɥɢ SENSe:ROSCillator:SOURce:AUTO, ɬɨ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɢɧ-

ɯɪɨɧɢɡɢɪɨɜɚɧɧɨɣ ɱɚɫɬɨɬɵ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ (ɧɚ ɤɨɬɨɪɭɸ ɧɚɫɬɪɨɟɧ ɝɟɬɟɪɨɞɢɧ) 

ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ:

[SENSe:]ROSCillator:EXTernal:FREQuency   {1E6|5E6|10E6|MINimum|MAXimum|DEFault}
[SENSe:]ROSCillator:EXTernal:FREQuency? [{MINimum|MAXimum|
  DEFault}]                                      (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ɇɚ ɩɪɢɛɨɪɟ, ɞɨɫɬɚɜɥɹɟɦɨɦ ɫ ɡɚɜɨɞɚ, ɜɧɟɲɧɹɹ ɨɩɨɪɧɚɹ ɱɚɫɬɨɬɚ ɭɫɬɚɧɨɜɥɟɧɚ 

ɧɚ 10 ɆȽɰ. Ɍɚɤɚɹ ɠɟ ɱɚɫɬɨɬɚ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɤɨɦɚɧɞɨɣ SYSTem:SECure:IMMediate. 

ɇɚɫɬɪɨɣɤɚ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ ɢ ɧɟ ɦɟɧɹɟɬɫɹ ɩɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ 

(*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ (SYSTem:PREset ɢɥɢ ɤɧɨɩɤɨɣ Preset (ɉɪɟɞɜɚ-

ɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ)). 

ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɟɲɧɟɝɨ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ
Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɧɚɫɬɪɨɣɤɢ ɱɚɫɬɨɬɨɦɟɪɚ ɧɚ ɜɧɟɲɧɢɣ ɨɩɨɪɧɵɣ ɫɢɝɧɚɥ (ɟɫɥɢ 

ɨɧ ɟɫɬɶ) ɢ ɨɠɢɞɚɟɦɭɸ ɜɧɟɲɧɸɸ ɱɚɫɬɨɬɭ 10 ɆȽɰ. 

SENS:ROSC:SOUR:AUTO ON // ɨɛɬɭɫɩɤɥɛ ɨɛ ɝɨɠɳɨɹɹ ɲɛɬɭɩɭɮ, ɠɬɦɣ ɪɫɣɬɮɭɬɭɝɮɠɭ
SENS:ROSC:EXT:FREQ 10E6 // ɩɡɣɟɛɠɭɬɺ ɬɣɞɨɛɦ 10 ɇȾɱ

Ɉɛɧɚɪɭɠɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɜɧɟɲɧɟɝɨ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ
ɉɪɢ ɧɚɥɢɱɢɢ ɞɨɩɭɫɬɢɦɨɝɨ (ɜɧɟɲɧɟɝɨ) ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ ExtRef (ȼɧɟɲɧɹɹ ɱɚɫɬɨɬɚ) 

ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɜ ɜɟɪɯɧɟɦ ɩɪɚɜɨɦ ɭɝɥɭ ɞɢɫɩɥɟɹ. ȿɫɥɢ ɞɨɩɭɫɬɢɦɚɹ ɱɚɫɬɨɬɚ 

ɧɟ ɨɛɧɚɪɭɠɟɧɚ ɢɥɢ ɨɬɫɭɬɫɬɜɭɟɬ, ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɫɨɨɛɳɟɧɢɟ «No valid external 

timebase» («ɇɟɬ ɞɨɩɭɫɬɢɦɨɣ ɜɧɟɲɧɟɣ ɪɚɡɜɟɪɬɤɢ»). Ɉɲɢɛɤɚ ɛɭɞɟɬ ɡɚɮɢɤɫɢɪɨɜɚɧɚ 

ɢ ɞɨɛɚɜɥɟɧɚ ɜ ɨɱɟɪɟɞɶ ɨɲɢɛɨɤ.

ɇɚɥɢɱɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɜɧɟɲɧɟɝɨ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɝɪɚɦɦɧɵɦ 

ɫɩɨɫɨɛɨɦ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ:

[SENSe:]ROSCillator:EXTernal:CHECk ONCE

ɉɟɪɟɞ ɨɬɩɪɚɜɤɨɣ ɤɨɦɚɧɞɵ ɧɭɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɧɚɫɬɪɨɣɤɢ: 

SENSe:ROSCillator:SOURce EXTernal ɢ SENSe:ROSCillator:SOURce:AUTO OFF.
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ȼ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ ɩɨɤɚɡɚɧɚ ɩɪɨɜɟɪɤɚ ɩɨɫɬɭɩɥɟɧɢɹ ɜɧɟɲɧɟɝɨ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ 

ɧɚ ɪɚɡɴɟɦ ɜɯɨɞɚ ɜɧɟɲɧɟɝɨ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ (Ext Ref In).

SENS:ROSC:SOUR EXT // ɮɬɭɛɨɩɝɥɛ ɣɬɭɩɲɨɣɥɛ, ɛ ɭɛɥɡɠ ɠɞɩ ɩɭɥɦɹɲɠɨɣɠ
// ɛɝɭɩɧɛɭɣɲɠɬɥɣɤ ɝɶɜɩɫ ɣɬɭɩɲɨɣɥɛ

SENS:ROSC:EXT:CHEC ONCE // ɪɫɩɝɠɫɥɛ ɟɩɪɮɬɭɣɧɩɬɭɣ ɬɣɞɨɛɦɛ
SYST:ERR? // ɬɲɣɭɶɝɛɨɣɠ ɩɲɠɫɠɟɣ ɩɳɣɜɩɥ
Ɉɱɟɪɟɞɶ ɨɲɢɛɨɤ ɦɨɠɧɨ ɩɪɨɱɢɬɚɬɶ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ:


ɋɬɚɬɭɫ ɜɧɟɲɧɟɝɨ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ (ɪɚɡɜɟɪɬɤɢ) ɬɚɤɠɟ ɨɬɫɥɟɠɢɜɚɟɬɫɹ ɪɟɝɢɫɬɪɨɦ 

ɧɟɤɚɱɟɫɬɜɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɱɚɫɬɨɬɨɦɟɪɚ. Ɂɚɩɪɨɫ ɜ ɪɟɝɢɫɬɪ ɦɨɠɧɨ ɨɬɩɪɚɜɢɬɶ 
ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ:

STATus:QUEStionable:EVENt?

Ɂɧɚɱɟɧɢɟ +1024 (10-ɣ ɛɢɬ) ɨɡɧɚɱɚɟɬ ɨɲɢɛɤɭ ɧɟɞɨɩɭɫɬɢɦɨɣ ɱɚɫɬɨɬɵ (ɪɚɡɜɟɪɬɤɢ). ɋɱɢ-

ɬɵɜɚɧɢɟ ɷɬɨɝɨ ɪɟɝɢɫɬɪɚ ɨɱɢɳɚɟɬ ɜɫɟ ɛɢɬɵ ɜ ɧɟɦ. ɂɧɮɨɪɦɚɰɢɸ ɨ ɫɢɫɬɟɦɟ ɫɬɚɬɭɫɨɜ 
ɱɚɫɬɨɬɨɦɟɪɚ ɫɦ. ɜ Ƚɥɚɜɟ 8.
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ɉɢɬɚɧɢɟ ɨɩɨɪɧɨɝɨ ɝɟɬɟɪɨɞɢɧɚ ɜ «ɫɩɹɳɟɦ» ɪɟɠɢɦɟ (Ɉɩɰɢɹ 010)

ɉɢɬɚɧɢɟ ɜ ɪɟɠɢɦɟ ɫɧɚ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɨɩɨɪ-

ɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ OCXO ɱɚɫɬɨɬɨɦɟɪɚ (Ɉɩɰɢɹ 010) ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɬ ɫɟɬɢ ɢɥɢ ɨɬ 
ɚɤɤɭɦɭɥɹɬɨɪɚ Ɉɩɰɢɢ 300. ɉɢɬɚɧɢɟ ɜ ɪɟɠɢɦɟ ɫɧɚ ɜɤɥɸɱɚɟɬɫɹ ɢ ɜɵɤɥɸɱɚɟɬɫɹ ɫ ɩɨɦɨ-

ɳɶɸ ɤɨɦɚɧɞɵ:

[SENSe:]ROSCillator:INTernal:POWer:STANdby {OFF|ON}
[SENSe:]ROSCillator:INTernal:POWer:STANdby?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

– ȼɤɥɸɱɟɧɢɟ («On») ɩɢɬɚɧɢɹ ɜ ɪɟɠɢɦɟ ɫɧɚ ɩɨɡɜɨɥɹɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ 
OCXO, ɤɨɝɞɚ ɤɧɨɩɤɚ ɩɢɬɚɧɢɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɧɚɯɨɞɢɬɫɹ ɜ ɜɵɤɥɸɱɟɧɧɨɦ 

ɫɨɫɬɨɹɧɢɢ (ɜ «ɫɩɹɳɟɦ» ɪɟɠɢɦɟ). ȿɫɥɢ ɩɪɢɛɨɪ ɨɬɤɥɸɱɟɧ ɨɬ ɫɟɬɢ ɩɢɬɚɧɢɹ,
ɧɨ ɜ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧ ɢ ɜɤɥɸɱɟɧ ɚɤɤɭɦɭɥɹɬɨɪ Ɉɩɰɢɢ 300, ɩɢɬɚɧɢɟ ɜ ɪɟɠɢɦɟ ɫɧɚ 

ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬ ɧɟɝɨ. ɉɢɬɚɧɢɟ ɜ ɪɟɠɢɦɟ ɫɧɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ ɪɚɫɫɱɢ-

ɬɚɧɨ ɧɚ 24 ɱɚɫɚ.

– ȼɵɤɥɸɱɟɧɢɟ («Off») ɫɟɬɟɜɨɝɨ ɢɥɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɩɢɬɚɧɢɹ ɜ ɪɟɠɢɦɟ ɫɧɚ ɨɬɤɥɸ-

ɱɚɟɬ ɝɟɬɟɪɨɞɢɧ ɩɨɥɧɨɫɬɶɸ, ɟɫɥɢ ɤɧɨɩɤɚ ɩɢɬɚɧɢɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɜɵɤɥɸɱɟɧɚ 

(ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɥɨɠɟɧɢɢ «off»).

ȿɫɥɢ ɩɢɬɚɧɢɟ ɜ ɪɟɠɢɦɟ ɫɧɚ ɨɬɤɥɸɱɟɧɨ («Off»), ɩɟɪɟɡɚɝɪɭɡɤɚ ɩɪɢɛɨɪɚ ɩɨ ɩɢɬɚɧɢɸ 

ɬɚɤɠɟ ɩɟɪɟɡɚɝɪɭɠɚɟɬ ɢ ɝɟɧɟɪɚɬɨɪ. Эɬɨ ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ ɧɚ ɬɨɱɧɨɫɬɶ, ɩɨɥɭɱɟɧɧɭɸ 

ɩɪɢ ɤɚɥɢɛɪɨɜɤɟ ɝɟɬɟɪɨɞɢɧɚ, ɢ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɨɬɫɱɟɬɨɜ ɩɨɬɪɟ-

ɛɭɟɬɫɹ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɧɚ ɩɪɨɝɪɟɜɚɧɢɟ (45 ɦɢɧɭɬ).
Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɨɬɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ ɜ ɪɟɠɢɦɟ ɫɧɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɚɤɤɭ-
ɦɭɥɹɬɨɪɨɦ (Ɉɩɰɢɹ 300) ɢ ɨɬɤɥɸɱɟɧɧɵɦ ɩɢɬɚɧɢɟɦ ɨɬ ɫɟɬɢ ɩɪɨɞɥɟɜɚɟɬ ɜɪɟɦɹ ɫɨɯɪɚ-

ɧɟɧɢɹ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɚ.

ɇɚ ɩɪɢɛɨɪɟ, ɞɨɫɬɚɜɥɹɟɦɨɦ ɫ ɡɚɜɨɞɚ, ɩɢɬɚɧɢɟ ɜ ɪɟɠɢɦɟ ɫɧɚ ɨɬɤɥɸɱɟɧɨ. Ɉɬɤɥɸ-

ɱɢɬɶ ɟɝɨ ɦɨɠɧɨ ɢ ɤɨɦɚɧɞɨɣ SYSTem:SECure:IMMediate. Ɍɟɤɭɳɚɹ ɧɚɫɬɪɨɣɤɚ ɫɨɯɪɚɧɹ-

ɟɬɫɹ ɜ ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ ɢ ɧɟ ɦɟɧɹɟɬɫɹ ɩɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚ-

ɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ (SYSTem:PREset ɢɥɢ ɤɧɨɩɤɨɣ Preset (ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ 

ɧɚɫɬɪɨɣɤɚ)).
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ɍɫɬɚɧɨɜɤɚ ɬɚɣɦ-ɚɭɬɚ ɢɡɦɟɪɟɧɢɹ


Ɍɚɣɦ-ɚɭɬ ɢɡɦɟɪɟɧɢɹ — ɷɬɨ ɜɪɟɦɹ, ɜɵɞɟɥɹɟɦɨɟ ɧɚ ɡɚɜɟɪɲɟɧɢɟ ɤɚɠɞɨɝɨ ɢɡɦɟɪɟɧɢɹ. 
ȿɫɥɢ ɢɡɦɟɪɟɧɢɹ ɧɟ ɡɚɜɟɪɲɚɸɬɫɹ ɞɨ ɢɫɬɟɱɟɧɢɹ ɜɪɟɦɟɧɢ ɬɚɣɦ-ɚɭɬɚ, ɜɨɡɜɪɚɳɚɟɬɫɹ 

ɩɚɪɚɦɟɬɪ 9.91E37 (ɧɟ ɱɢɫɥɨ), ɚ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɢɦɜɨɥɵ: - - - - - - -. 

ɗɬɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɥɹ ɫɥɟɞɭɸɳɟɝɨ ɨɬɫɱɟɬɚ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ 
ɞɨɫɬɢɝɧɭɬɨ ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ.

ɍɤɚɡɚɜ ɬɚɣɦ-ɚɭɬ, ɜɵ ɫɦɨɠɟɬɟ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɧɟɨɩɪɟɞɟɥɟɧɧɨ ɞɨɥɝɢɟ ɩɚɭɡɵ ɩɪɢ ɨɲɢɛ-

ɤɚɯ, ɧɟ ɩɨɡɜɨɥɹɸɳɢɯ ɭɫɩɟɲɧɨ ɡɚɜɟɪɲɢɬɶ ɢɡɦɟɪɟɧɢɹ.

Ɍɚɣɦ-ɚɭɬ ɢɡɦɟɪɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

SYSTem:TIMeout {<ɝɫɠɧɺ>|MINimum|MAXimum|INFinity|DEFault} 
SYSTem:TIMeout? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

– ɜɪɟɦɹ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɦɫ ɞɨ 2000 ɫ ɲɚɝɨɦ ɜ 1 ɦɫ. ɍɫɬɚɧɨɜɤɚ 

ɬɚɣɦ-ɚɭɬɚ ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ, ɟɫɥɢ ɜ ɨɞɧɨɦ ɰɢɤɥɟ 

ɬɪɢɝɝɟɪɚ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɨɬɫɱɟɬɨɜ. ɑɬɨɛɵ ɧɚɫɬɪɨɢɬɶ ɨɩɬɢɦɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ ɬɚɣɦ-ɚɭɬɚ, ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɡɚɞɟɪɠɤɭ ɬɪɢɝɝɟɪɚ, ɜɪɟɦɹ ɫɬɪɨɛɚ 

ɢ ɡɚɞɟɪɠɤɭ ɫɬɪɨɛɚ (Ƚɥɚɜɚ 5).

ɇɚɫɬɪɨɣɤɚ ɬɚɣɦ-ɚɭɬɚ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ ɢ ɧɟ ɦɟɧɹɟɬɫɹ ɩɨɫɥɟ ɩɟɪɟ-

ɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ (SYSTem:PREset ɢɥɢ ɤɧɨɩɤɨɣ Preset 

(ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ)).

ɉɪɢ ɞɨɫɬɚɜɤɟ ɫ ɡɚɜɨɞɚ ɬɚɣɦ-ɚɭɬ ɢɡɦɟɪɟɧɢɹ ɧɚ ɩɪɢɛɨɪɟ ɭɫɬɚɧɨɜɥɟɧ ɧɚ 1 ɫɟɤɭɧɞɭ. 
ɍɤɚɡɚɧɢɟ ɜɪɟɦɟɧɢ 9.9E+37 ɢɥɢ ɨɬɩɪɚɜɤɚ ɤɨɦɚɧɞɵ SYSTem:SECurity:IMMediate 

ɨɬɤɥɸɱɚɸɬ ɬɚɣɦ-ɚɭɬ. ȿɫɥɢ ɬɚɣɦ-ɚɭɬ ɨɬɤɥɸɱɟɧ, ɩɪɢɛɨɪ ɛɭɞɟɬ ɠɞɚɬɶ ɡɚɜɟɪɲɟɧɢɹ 

ɢɡɦɟɪɟɧɢɹ ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ ɜɪɟɦɹ.
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ɋɨɝɥɚɲɟɧɢɹ ɨ ɫɢɧɬɚɤɫɢɫɟ SCPI

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɨɦɟɪɨɜ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫɵ LAN, USB ɢ GPIB ɜɵɩɨɥɧɹ-

ɟɬɫɹ ɧɚ ɹɡɵɤɟ SCPI (ɫɬɚɧɞɚɪɬɧɵɯ ɤɨɦɚɧɞ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɩɪɢɛɨɪɨɜ). Ɍɢɩɢɱ-
ɧɵɣ ɩɪɢɦɟɪ ɫɢɧɬɚɤɫɢɫɚ ɹɡɵɤɚ SCPI ɩɪɢɜɟɞɟɧ ɞɥɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ MEASure:

MEASure:FREQuency? [{<ɩɡɣɟɛɠɧɶɤ>|MINimum|MAXimum|DEFault} 

[,{<ɫɛɢɫɠɳɠɨɣɠ>|MINimum|MAXimum|DEFault}]][,<ɥɛɨɛɦ>]] 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɨɝɥɚɲɟɧɢɹ ɩɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ ɤɨɦɚɧɞ ɢ ɤɪɚɬɤɢɟ ɤɨɦɚɧɞɵ
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ ɤɨɦɚɧɞ (ɧɚɩɪɢɦɟɪ, MEASure, FREQuency?) ɪɚɡɞɟɥɹɸɬɫɹ ɞɜɨɟɬɨ-

ɱɢɟɦ (:). Ɂɚɝɥɚɜɧɵɟ ɛɭɤɜɵ ɨɛɨɡɧɚɱɚɸɬ ɫɨɤɪɚɳɟɧɧɭɸ ɮɨɪɦɭ ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ ɢɥɢ 

ɩɚɪɚɦɟɬɪɚ. Ɇɨɠɧɨ ɤɪɚɬɤɭɸ ɮɨɪɦɭ ɢɥɢ ɩɨɥɧɨɟ ɧɚɡɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɢɥɢ ɤɨɦɚɧɞɵ. 

Ɉɩɰɢɨɧɚɥɶɧɵɟ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɢ ɩɚɪɚɦɟɬɪɵ
Ɉɩɰɢɨɧɚɥɶɧɵɟ (ɩɨɞɪɚɡɭɦɟɜɚɟɦɵɟ) ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɢ ɩɚɪɚɦɟɬɪɵ ɭɤɚɡɵɜɚɸɬɫɹ ɜ ɤɜɚ-

ɞɪɚɬɧɵɯ ɫɤɨɛɤɚɯ (ɧɚɩɪɢɦɟɪ [,<ɤɚɧɚɥ>]) ɢ ɧɟ ɜɤɥɸɱɚɸɬɫɹ ɜ ɨɬɩɪɚɜɥɹɟɦɭɸ ɤɨɦɚɧɞɭ. 
ȿɫɥɢ ɨɩɰɢɨɧɚɥɶɧɵɣ ɩɚɪɚɦɟɬɪ ɧɟ ɭɤɚɡɚɧ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ.

Ɋɚɡɞɟɥɟɧɢɟ ɤɨɦɚɧɞ ɢ ɩɚɪɚɦɟɬɪɨɜ; ɫɜɹɡɵɜɚɧɢɟ ɤɨɦɚɧɞ SCPI

ɉɨɫɥɟɞɧɟɟ ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ ɢ ɩɟɪɜɵɣ ɩɚɪɚɦɟɬɪ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɩɪɨɛɟɥɨɦ. 

ɇɟɫɤɨɥɶɤɨ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɞɟɥɹɸɬɫɹ ɡɚɩɹɬɵɦɢ (,). ɋɢɦɜɨɥ «@» ɫɬɚɜɢɬɫɹ ɩɟɪɟɞ ɤɚɠ-

ɞɵɦ ɧɨɦɟɪɨɦ ɤɚɧɚɥɚ ɱɚɫɬɨɬɨɦɟɪɚ, ɚ ɫɚɦ ɤɚɧɚɥ ɩɢɲɟɬɫɹ ɜ ɤɪɭɝɥɵɯ ɫɤɨɛɤɚɯ:

MEAS:FREQ:RAT? 5E6,(@2),(@1)
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Ɇɧɨɠɟɫɬɜɨ ɩɨɞɫɢɫɬɟɦ ɉɪɢ ɨɬɩɪɚɜɤɟ ɧɟɫɤɨɥɶɤɢɯ ɤɨɦɚɧɞ SCPI ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ, 

ɤɨɦɚɧɞɵ ɪɚɡɥɢɱɧɵɯ ɩɨɞɫɢɫɬɟɦ (ɤɨɪɧɟɜɵɯ ɭɡɥɨɜ) ɞɨɥɠɧɵ ɪɚɡɞɟɥɹɬɶɫɹ ɬɨɱɤɨɣ 

ɫ ɡɚɩɹɬɨɣ (;) ɢ ɞɜɨɟɬɨɱɢɟɦ (:). ɇɚɩɪɢɦɟɪ, ɜ ɫɬɪɨɤɟ

INP:COUP AC;:TRIG:SOUR EXT

ɬɪɟɛɭɟɬɫɹ ɬɨɱɤɚ ɫ ɡɚɩɹɬɨɣ ɢ ɞɜɨɟɬɨɱɢɟ, ɩɨɫɤɨɥɶɤɭ ɡɞɟɫɶ ɭɤɚɡɚɧɵ ɪɚɡɧɵɟ ɩɨɞɫɢ-

ɫɬɟɦɵ (ɤɨɪɧɟɜɵɟ ɭɡɥɵ) — INPut (ȼɯɨɞ) ɢ TRIGger (Ɍɪɢɝɝɟɪ).  

Ɉɞɧɚ ɩɨɞɫɢɫɬɟɦɚ ȼ ɩɪɟɞɟɥɚɯ ɨɞɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɧɟɫɤɨɥɶɤɨ ɤɨɦɚɧɞ ɦɨɠɧɨ 

ɨɬɩɪɚɜɥɹɬɶ ɨɞɧɨɣ ɫɬɪɨɤɨɣ. ɉɟɪɜɚɹ ɤɨɦɚɧɞɚ ɭɤɚɡɵɜɚɟɬ ɤɨɪɧɟɜɨɣ ɭɡɟɥ, ɚ ɞɚɥɟɟ 

ɱɟɪɟɡ ɬɨɱɤɭ ɫ ɡɚɩɹɬɨɣ ɩɟɪɟɱɢɫɥɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɦɚɧɞɵ ɞɥɹ ɬɨɝɨ ɠɟ ɭɪɨɜɧɹ, 

ɱɬɨ ɢ ɩɟɪɜɚɹ ɤɨɦɚɧɞɚ. ȼɨɬ ɩɪɢɦɟɪ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞ ɞɥɹ ɩɨɞɫɢɫɬɟɦɵ 

CALCulate2:

CALC2:TRAN:HIST:STAT ON
CALC2:TRAN:HIST:POIN 15
CALC2:TRAN:HIST:RANG:AUTO ON
CALC2:TRAN:HIST:RANGe:AUTO:COUNt 300

ɂɯ ɜɫɟ ɦɨɠɧɨ ɨɬɩɪɚɜɢɬɶ ɨɞɧɨɣ ɫɬɪɨɤɨɣ:

CALC2:TRAN:HIST:STAT ON;POIN 15;RANG:AUTO ON;AUTO:COUN 300

ɇɭɠɧɨ ɥɢ ɪɚɡɞɟɥɹɬɶ ɫɬɪɨɤɢ ɤɨɦɚɧɞ? Ɉɬɩɪɚɜɥɹɹ ɤɨɦɚɧɞɵ ɨɞɧɨɣ ɫɬɪɨɤɨɣ, 

ɚ ɧɟ ɜ ɧɟɫɤɨɥɶɤɢɯ ɪɚɡɧɵɯ ɫɬɪɨɤɚɯ, ɜɵ ɫɦɨɠɟɬɟ ɢɡɛɟɠɚɬɶ ɧɟɤɨɬɨɪɵɯ ɨɲɢɛɨɤ «ɤɨɧ-

ɮɥɢɤɬɚ ɧɚɫɬɪɨɟɤ». ɉɪɢ ɨɬɩɪɚɜɤɟ ɤɨɦɚɧɞ ɨɬɞɟɥɶɧɵɦɢ ɫɬɪɨɤɚɦɢ ɱɚɫɬɨɬɨɦɟɪ ɩɪɨɜɟ-

ɪɹɟɬ ɧɚ ɨɲɢɛɤɢ ɨɬɞɟɥɶɧɨ ɤɚɠɞɭɸ ɤɨɦɚɧɞɭ (ɫɬɪɨɤɭ). ȿɫɥɢ ɜ ɫɬɪɨɤɟ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ 

ɤɨɦɚɧɞ, ɷɬɚ ɫɬɪɨɤɚ ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɢ ɡɚɬɟɦ ɩɪɨɜɟɪɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ
ɨɲɢɛɨɤ.

ɋɜɹɡɵɜɚɧɢɟ ɨɛɳɢɯ ɤɨɦɚɧɞ IEEE 488-2 ɢ ɤɨɦɚɧɞ SCPI

ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ, ɫɨɞɟɪɠɚɳɟɣ ɢ ɨɛɳɢɟ ɤɨɦɚɧɞɵ IEEE 488.2 (ɧɚɩɪɢɦɟɪ, *RST, 

*WAI, *OPC?), ɤɨɦɚɧɞɵ SCPI ɩɪɢɛɨɪɚ, ɨɛɳɢɟ ɤɨɦɚɧɞɵ ɨɬɞɟɥɹɸɬɫɹ ɨɬ ɤɨɦɚɧɞ SCPI 

ɬɨɱɤɨɣ ɫ ɡɚɩɹɬɨɣ (;). ɉɪɢɦɟɪ ɩɨɤɚɡɚɧ ɜ ɫɥɟɞɭɸɳɟɣ ɫɬɪɨɤɟ:

CALC:STAT ON;AVER:STAT ON;:INIT;*WAI;:CALC:AVER:AVER?
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ɂɧɮɨɪɦɚɰɢɹ ɨ ɫɨɝɥɚɲɟɧɢɹɯ ɩɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ SCPI ɬɚɤɠɟ ɫɨɞɟɪɠɢɬɫɹ 

ɜ ɪɚɡɞɟɥɟ «ɋɩɪɚɜɨɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɩɪɨɝɪɚɦɦɢɫɬɨɜ» ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ 

ɫɨ ɫɩɪɚɜɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɨ ɩɪɨɞɭɤɬɟ Keysight 53210A/53220A/ 53230A.
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Ʉɨɦɚɧɞɵ ɢɡɦɟɪɟɧɢɣ (MEASure) ɢ ɧɚɫɬɪɨɟɤ (CONFigure) 

Ʉɚɠɞɵɣ ɪɚɡ, ɤɨɝɞɚ ɱɚɫɬɨɬɨɦɟɪ ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɹ, ɨɧ ɩɪɢɦɟɧɹɟɬ ɤɨɧɮɢɝɭɪɚɰɢɸ 

ɧɚ ɨɫɧɨɜɟ ɦɧɨɠɟɫɬɜɚ ɩɚɪɚɦɟɬɪɨɜ. ɋɚɦɚɹ ɩɪɨɫɬɚɹ ɢ ɫɚɦɚɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɫɬɚɪ-

ɬɨɜɚɹ ɬɨɱɤɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɝɪɚɦɦɧɵɦ ɫɩɨɫɨɛɨɦ — ɷɬɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞ ɜ ɩɨɞɫɢɫɬɟɦɚɯ CONFigure ɢ MEASure. ɗɬɢ ɤɨɦɚɧɞɵ ɫɱɢɬɚɸɬɫɹ 

ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɦɢ, ɩɨɫɤɨɥɶɤɭ ɨɞɧɨɣ ɤɨɦɚɧɞɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ (ɭɤɚɡɚɧ-

ɧɨɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢɥɢ ɧɚɡɧɚɱɟɧɧɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ) ɫɪɚɡɭ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɚɦɟ-

ɬɪɨɜ ɱɚɫɬɨɬɨɦɟɪɚ. ɇɢɡɤɨɭɪɨɜɧɟɜɵɟ ɤɨɦɚɧɞɵ — ɷɬɨ ɤɨɦɚɧɞɵ ɜ ɞɪɭɝɢɯ ɩɨɞɫɢɫɬɟɦɚɯ
(ɬɨ ɟɫɬɶ INPut, TRIGger, SENSe), ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɫ ɩɨɦɨɳɶɸ CONFigure ɢɥɢ MEASure 

ɭɤɚɡɚɬɶ ɡɧɚɱɟɧɢɟ ɢɥɢ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɬɨɥɶɤɨ ɞɥɹ ɩɚɪɚɦɟɬɪɨɜ 
ɢɡ ɷɬɨɝɨ ɧɚɛɨɪɚ.

ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞ ɢɡ ɩɨɞɫɢɫɬɟɦ CONFigure ɢ MEASure ɷɤɜɢɜɚɥɟɧɬɧɨ ɭɫɬɚɧɨɜɤɟ 

ɨɬɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ/ɩɨɞɫɢɫɬɟɦ, ɩɨɤɚɡɚɧɧɵɯ ɜ Ɍɚɛɥɢɰɟ 3-2.



ɂɡɦɟɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 53210A 3

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 89

Ɍɚɛɥɢɰɚ 3-2 ɇɚɫɬɪɨɣɤɚ ɱɚɫɬɨɬɨɦɟɪɚ ɫ ɩɨɦɨɳɶɸ CONFigure ɢ MEASure

Ɋɛɫɛɧɠɭɫ Ɉɛɬɭɫɩɤɥɛ CONFigure/MEASure 
Ɉɣɢɥɩɮɫɩɝɨɠɝɛɺ ɥɩɧɛɨɟɛ/

ɪɩɟɬɣɬɭɠɧɛ

ȼɯɨɞ
Ⱦɢɚɩɚɡɨɧ, ɮɢɥɶɬɪɚɰɢɹ ɧɢɡɤɢɯ 

ɱɚɫɬɨɬ, ɫɜɹɡɶ ɩɨ ɜɯɨɞɭ, ɢɦɩɟɞɚɧɫ 

ɢ ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɚ ɧɟ ɢɡɦɟɧɹɸɬɫɹ.

INPut{[1]:RANGe
INPut[1]:FILTer
INPut[1]:COUPling
INPut[1]:IMPedance
INPut[1]:NREJect

ɂɫɬɨɱɧɢɤ ɬɪɢɝɝɟɪɚ IMMediate TRIGger:SOURce

Ɏɪɨɧɬ ɬɪɢɝɝɟɪɚ NEGative TRIGger:SLOPe

Ɂɚɞɟɪɠɤɚ ɬɪɢɝɝɟɪɚ 0,0 ɬɠɥɮɨɟɶ TRIGger:DELay

Ʉɨɥɢɱɟɫɬɜɨ ɬɪɢɝɝɟɪɨɜ 1 ɭɫɣɞɞɠɫ TRIGger:COUNt

Ʉɨɥɢɱɟɫɬɜɨ ɤɨɧɬɪɨɥɶɧɵɯ 

ɬɨɱɟɤ 1 ɥɩɨɭɫɩɦɷɨɛɺ ɭɩɲɥɛ SAMPle:COUNt

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɚ
ɇɚ ɨɫɧɨɜɚɧɢɢ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟ-

ɧɢɣ, ɭɤɚɡɚɧɧɨɣ ɤɨɦɚɧɞɨɣ 

CONFigure ɢɥɢ MEASure.

SENSe:FREQuency:GATE:SOURce

ȼɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɚ Ɋɚɡɴɟɦ BNC ɞɥɹ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ 

ɫɬɪɨɛɢɪɨɜɚɧɢɹ.
OUTPut:STATe

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚ-

ɰɢɢ. Ƚɪɚɮɢɱɟɫɤɢɟ
ɮɭɧɤɰɢɢ

Ɉɬɤɥɸɱɟɧɨ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɬɞɟɥɶ-

ɧɵɟ ɮɭɧɤɰɢɢ ɜɵɱɢɫɥɟɧɢɹ. Ⱦɪɭɝɢɟ 

ɩɚɪɚɦɟɬɪɵ ɧɟ ɦɟɧɹɸɬɫɹ.

ɉɨɞɫɢɫɬɟɦɚ CALCulate1

ɉɨɞɫɢɫɬɟɦɚ CALCulate2

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɜɧɢ-

ɜɚɧɢɟ ɱɚɫɬɨɬɵ ɇɟ ɢɡɦɟɧɹɟɬɫɹ SYSTem:ALEVel:FREQuency

Ɍɚɣɦ-ɚɭɬ ɢɡɦɟɪɟɧɢɹ ɇɟ ɢɡɦɟɧɹɟɬɫɹ SYSTem:TIMeout 

Ƚɟɧɟɪɚɬɨɪ ɨɩɨɪɧɵɯ
ɫɢɝɧɚɥɨɜ

ɉɪɟɞɵɞɭɳɢɟ ɧɚɫɬɪɨɣɤɢ
ɧɟ ɢɡɦɟɧɹɸɬɫɹ. 

SENSe:ROSCillator:SOURce
SENSe:ROSCillator:SOURce:AUTO
SENSe:ROSCillator:EXTernal:FREQ

uency

Ɏɨɪɦɚɬ ɨɬɫɱɟɬɨɜ

ɏɪɚɧɟɧɢɟ ɞɚɧɧɵɯ

ɋɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ

ɉɪɟɞɵɞɭɳɢɟ ɧɚɫɬɪɨɣɤɢ
ɧɟ ɢɡɦɟɧɹɸɬɫɹ.

ɉɪɟɞɵɞɭɳɢɟ ɧɚɫɬɪɨɣɤɢ
ɧɟ ɢɡɦɟɧɹɸɬɫɹ.

ɉɪɟɞɵɞɭɳɢɟ ɧɚɫɬɪɨɣɤɢ
ɧɟ ɢɡɦɟɧɹɸɬɫɹ.

ɉɨɞɫɢɫɬɟɦɚ FORMat

ɉɨɞɫɢɫɬɟɦɚ DATA

ɉɨɞɫɢɫɬɟɦɚ STATus
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ MEASure

ɂɡɦɟɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ ɢɡ ɩɨɞɫɢɫɬɟɦɵ MEASure ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɦɨɦɟɧɬ 
ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɫ ɭɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ, ɭɤɚɡɚɧɧɵɯ ɜ ɫɢɧɬɚɤɫɢɫɟ. Ɋɟɡɭɥɶɬɚɬɵ 

ɢɡɦɟɪɟɧɢɣ ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ ɩɪɢɛɨɪɚ.

ɇɚɩɪɢɦɟɪ, ɤɨɦɚɧɞɚ MEASure

MEAS:FREQ? 60.0, 1e-3, (@1)

ɮɢɤɫɢɪɭɟɬ ɢɡɦɟɪɟɧɢɹ ɫ ɪɚɡɪɟɲɟɧɢɟɦ ɜ ɩɹɬɶ ɪɚɡɪɹɞɨɜ (1 ɦȽɰ) ɞɥɹ ɫɢɝɧɚɥɚ 

ɧɚ ɤɚɧɚɥɟ 1 ɫ ɨɠɢɞɚɟɦɨɣ ɱɚɫɬɨɬɨɣ 60 Ƚɰ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɱɚɫɬɨɬɨɦɟɪɚ 

(ɤɨɧɮɢɝɭɪɚɰɢɹ ɜɯɨɞɚ, ɢɫɬɨɱɧɢɤɢ ɬɪɢɝɝɟɪɚ ɢ ɬ. ɩ.) ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɧɚ ɡɧɚɱɟɧɢɹ, ɭɤɚɡɚɧ-

ɧɵɟ ɜ ɤɨɦɚɧɞɟ MEASure, ɥɢɛɨ ɨɫɬɚɸɬɫɹ ɬɚɤɢɦɢ, ɤɚɤ ɛɵɥɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɨ ɪɚɧɟɟ. 

ɉɨɫɤɨɥɶɤɭ ɢɡɦɟɪɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫɪɚɡɭ, ɩɪɢɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ ɬɟ ɢɡɦɟɧɟɧɢɹ 

ɧɚɫɬɪɨɟɤ ɱɚɫɬɨɬɨɦɟɪɚ, ɤɨɬɨɪɵɟ ɭɤɚɡɚɧɵ ɜ ɩɚɪɚɦɟɬɪɚɯ ɤɨɦɚɧɞɵ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ CONFigure

ɂɡɦɟɪɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɚɧɞ ɢɡ ɩɨɞɫɢɫɬɟɦɵ CONFigure ɞɨɩɭɫɤɚɸɬ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɟ ɧɢɡɤɨɭɪɨɜɧɟɜɵɯ ɤɨɦɚɧɞ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɱɚɫɬɨɬɨɦɟɪɚ ɩɟɪɟɞ 

ɜɵɩɨɥɧɟɧɢɟɦ ɢɡɦɟɪɟɧɢɣ. ɇɚɩɪɢɦɟɪ, ɩɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɬɪɟɛɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ
ɤɨɧɮɢɝɭɪɚɰɢɹ:

– ɱɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ;

– ɜɧɟɲɧɢɣ ɬɪɢɝɝɟɪ — ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ;

– ɤɨɥɢɱɟɫɬɜɨ ɬɪɢɝɝɟɪɨɜ = 2;

– ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ (ɨɬɫɱɟɬɨɜ ɧɚ ɬɪɢɝɝɟɪ) = 5;

– ɜɪɟɦɹ ɫɬɪɨɛɚ = 5 ɦɫ.

Ʉɨɦɚɧɞɚ MEASure:FREQuency? ɧɟ ɦɨɠɟɬ ɡɞɟɫɶ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, ɩɨɫɤɨɥɶɤɭ ɨɧɚ ɡɚɩɭ-
ɫɤɚɟɬ ɢɡɦɟɪɟɧɢɹ ɧɟɦɟɞɥɟɧɧɨ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɬɪɢɝɝɟɪɚ ɧɚ «ɜɧɭɬɪɟɧ-

ɧɢɣ», ɤɨɥɢɱɟɫɬɜɚ ɬɪɢɝɝɟɪɨɜ ɧɚ «1» ɢ ɤɨɥɢɱɟɫɬɜɚ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɧɚ «1». ȼɪɟɦɹ 

ɫɬɪɨɛɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 0,1 ɫɟɤɭɧɞɵ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ CONFigure ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɢɡɤɨɭɪɨɜɧɟɜɵɯ ɤɨɦɚɧɞ ɤɨɧɮɢɝɭ-
ɪɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧɚ ɞɨ ɧɚɱɚɥɚ ɢɡɦɟɪɟɧɢɣ (ɩɨɤɚɡɚɧɚ ɫɨɤɪɚɳɟɧɧɚɹ ɮɨɪɦɚ 

ɤɨɦɚɧɞ SCPI): 

// ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɩɧɠɫɛ ɟɦɺ ɣɢɧɠɫɠɨɣɤ ɲɛɬɭɩɭɶ
// ɣɢɧɠɨɠɨɣɠ ɢɨɛɲɠɨɣɤ ɪɛɫɛɧɠɭɫɩɝ, ɮɬɭɛɨɩɝɦɠɨɨɶɰ ɬ ɪɩɧɩɴɷɹ CONFigure  
CONF:FREQ 1.0E6, (@2)
  TRIG:SOUR EXT
  TRIG:SLOP POS
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  TRIG:COUN 2
  SAMP:COUN 5
  SENS:FREQ:GATE:TIME 0.005
  SENS:FREQ:GATE:SOUR TIME
INIT

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞɵ CONFigure?

ɋɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ

CONFigure?

ɜɨɡɜɪɚɳɚɟɬ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɣ, ɧɚɫɬɪɨɟɧɧɭɸ ɩɨɫɥɟɞɧɟɣ ɤɨɦɚɧɞɨɣ CONFigure
ɢɥɢ MEASure?, ɨɬɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɢɛɨɪ. Ɉɬɩɪɚɜɤɚ CONFigure? ɩɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ 

ɩɨ ɩɢɬɚɧɢɸ ɩɪɢɜɨɞɢɬ ɤ ɨɲɢɛɤɟ ɤɨɧɮɥɢɤɬɚ ɧɚɫɬɪɨɟɤ, ɤɨɬɨɪɚɹ ɭɫɬɪɚɧɹɟɬɫɹ ɨɬɩɪɚɜɤɨɣ 

ɤɨɦɚɧɞɵ CONFigure ɢɥɢ MEASure?.

ɇɚɩɪɢɦɟɪ:

CONF:FREQ 1.0E6, (@2)
CONF?

ɜɨɡɜɪɚɳɚɟɬ (ɜɦɟɫɬɟ ɫ ɤɚɜɵɱɤɚɦɢ):

"FREQ +1.00000000000000E+006,+1.00000000000000E-004,(@2)",

ɝɞɟ ɫɨɞɟɪɠɚɬɫɹ ɮɭɧɤɰɢɹ, ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ, (ɜɵɱɢɫɥɟɧɧɨɟ) ɪɚɡɪɟɲɟɧɢɟ ɢ ɤɚɧɚɥ. 

ȿɫɥɢ ɧɨɦɟɪ ɤɚɧɚɥɚ ɧɟ ɭɤɚɡɚɧ ɜ ɤɨɦɚɧɞɟ CONFigure ɢɥɢ MEASure, ɜ ɜɨɡɜɪɚɳɚɟɦɭɸ 

ɫɬɪɨɤɭ ɧɟ ɛɭɞɟɬ ɜɤɥɸɱɟɧ ɧɢɤɚɤɨɣ ɤɚɧɚɥ.
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ɂɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ

ɑɚɫɬɨɬɚ 


ɋɬɚɧɞɚɪɬɧɵɟ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 3-1. 

Ɋɢɫɭɧɨɤ 3-1 ɋɬɚɧɞɚɪɬɧɵɟ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ

Ʉɨɦɚɧɞɵ SCPI, ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜ ɷɬɢɯ ɩɪɢɦɟɪɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɤɚɱɟɫɬɜɟ ɜɜɨɞɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɜɵɩɨɥɧɟɧɢɢ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɵ. Ɂɞɟɫɶ ɦɨɝɭɬ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɚɤɢɟ 

ɤɨɦɚɧɞɵ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɡɧɚɱɟɧɢɹ ɩɨ ɭɦɨɥɱɚɧɢɸ. ɂɯ ɜɚɠɧɨ ɭɱɢɬɵɜɚɬɶ, 
ɞɨɪɚɛɚɬɵɜɚɹ ɩɪɢɦɟɪɵ ɤ ɤɨɧɤɪɟɬɧɵɦ ɡɚɞɚɱɚɦ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ 

ɦɨɠɧɨ ɧɚɣɬɢ ɜ «ɋɩɪɚɜɨɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɩɪɨɝɪɚɦɦɢɫɬɨɜ» ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ 

ɫɨ ɫɩɪɚɜɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɨ ɩɪɨɞɭɤɬɟ Keysight 53210A/53220A/53230A.

ɱɚɫɬɨɬɚ
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Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ:

MEASure:FREQuency? [{<ɩɡɣɟɛɠɧɛɺ>|MINimum|MAXimum|DEFault} 

[,{<ɫɛɢɫɠɳɠɨɣɠ>|MINimum|MAXimum|DEFault}]][,<ɥɛɨɛɦ>] 

CONFigure:FREQuency [{<ɩɡɣɟɛɠɧɛɺ>|MINimum|MAXimum|DEFault} 

[,{<ɫɛɢɫɠɳɠɨɣɠ>|MINimum|MAXimum|DEFault}]][,<ɥɛɨɛɦ>]

– ɨɠɢɞɚɟɦɚɹ — ɷɬɨ ɨɠɢɞɚɟɦɚɹ ɱɚɫɬɨɬɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. Ɋɚɡɪɟɲɟɧɢɟ — ɷɬɨ 

ɠɟɥɚɟɦɨɟ ɪɚɡɪɟɲɟɧɢɟ ɢɡɦɟɪɟɧɢɹ ɜ ɝɟɪɰɚɯ. Ⱦɢɚɩɚɡɨɧ ɩɚɪɚɦɟɬɪɨɜ:

ɨɠɢɞɚɟɦɚɹ (ɤɚɧɚɥ 1):  0,1 Ƚɰ - 350 ɆȽɰ (ɩɨ ɭɦɨɥɱɚɧɢɸ 10 ɆȽɰ)
ɨɠɢɞɚɟɦɚɹ (ɤɚɧɚɥ 2, Ɉɩɰɢɹ 106):  100 ɆȽɰ - 6,0 ȽȽɰ (ɩɨ ɭɦɨɥɱɚɧɢɸ 500 ɆȽɰ)
ɨɠɢɞɚɟɦɚɹ (ɤɚɧɚɥ 2, Ɉɩɰɢɹ 115): 300 ɆȽɰ - 15 ȽȽɰ (ɩɨ ɭɦɨɥɱɚɧɢɸ 500 ɆȽɰ)

ɪɚɡɪɟɲɟɧɢɟ (ɜɫɟ ɤɚɧɚɥɵ): ɨɬ 1,0E-15* ɞɨ 1,0E-5* ɨɠɢɞɚɟɦɨɝɨ ɡɧɚɱɟɧɢɹ

(ɪɚɡɪɟɲɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ 0,1 ɫ)

– ɤɚɧɚɥ ɨɛɨɡɧɚɱɚɟɬ ɤɚɧɚɥ ɱɚɫɬɨɬɨɦɟɪɚ 1 ɢɥɢ 2, ɤɨɬɨɪɵɟ ɨɛɨɡɧɚɱɚɸɬɫɹ (@1) ɢɥɢ (@2), 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.

ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɵ
// ɬ ɣɬɪɩɦɷɢɩɝɛɨɣɠɧ MEASure? - ɣɢɧɠɫɠɨɣɺ ɬɣɞɨɛɦɛ 20 ɇȾɱ ɬ ɲɛɬɭɩɭɩɤ 0,1 Ⱦɱ 
// ɫɛɢɫɠɳɠɨɣɠ
*RST // ɬɜɫɩɬ ɪɛɫɛɧɠɭɫɩɝ, ɪɩɢɝɩɦɺɹɴɣɤ ɨɛɲɛɭɷ ɫɛɜɩɭɮ
ɣɢ ɣɢɝɠɬɭɨɩɞɩ ɬɩɬɭɩɺɨɣɺ
MEAS:FREQ? 20E6, 0.1, (@1)
-----------------------------------------------------------------------
// ɬ ɪɩɧɩɴɷɹ CONFigure - ɣɢɧɠɫɠɨɣɺ ɬɣɞɨɛɦɛ 20 ɇȾɱ ɬ
// ɫɛɢɫɠɳɠɨɣɠɧ 0,1 Ⱦɱ, ɯɣɥɬɛɱɣɺ 10 ɩɭɬɲɠɭɩɝ 
*RST // ɬɜɫɩɬ ɪɛɫɛɧɠɭɫɩɝ, ɪɩɢɝɩɦɺɹɴɣɤ ɨɛɲɛɭɷ ɫɛɜɩɭɮ
ɣɢ ɣɢɝɠɬɭɨɩɞɩ ɬɩɬɭɩɺɨɣɺ
CONF:FREQ 20E6, 0.1, (@1)
  SAMP:COUN 10 // ɯɣɥɬɛɱɣɺ 10 ɩɭɬɲɠɭɩɝ
READ?

ɉɪɢɦɟɱɚɧɢɹ
1 ɂɧɮɨɪɦɚɰɢɹ ɨ ɬɪɢɝɝɟɪɧɵɯ ɞɟɣɫɬɜɢɹɯ ɢ ɤɨɥɢɱɟɫɬɜɟ ɨɬɫɱɟɬɨɜ ɧɚ ɬɪɢɝɝɟɪ 

(ɤɨɥɢɱɟɫɬɜɟ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ) ɫɨɞɟɪɠɢɬɫɹ ɜ Ƚɥɚɜɟ 5.
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ɂɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ


ɂɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ — ɷɬɨ ɢɡɦɟɪɟɧɢɹ ɞɜɭɯ ɫɢɝɧɚɥɨɜ, ɨɞɢɧ 

ɢɡ ɤɨɬɨɪɵɯ ɨɛɵɱɧɨ ɫɥɭɠɢɬ ɨɩɨɪɧɵɦ (Ɋɢɫɭɧɨɤ 3-2). ɋɢɝɧɚɥɵ ɦɨɝɭɬ ɢɦɟɬɶ ɪɚɡɧɭɸ 

ɮɨɪɦɭ ɢ ɩɨɫɬɭɩɚɬɶ ɧɚ ɥɸɛɵɟ ɤɚɧɚɥɵ ɱɚɫɬɨɬɨɦɟɪɚ ɜ ɥɸɛɨɦ ɫɨɱɟɬɚɧɢɢ.

Ɋɢɫɭɧɨɤ 3-2 ɂɡɦɟɪɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɹ ɞɜɭɯ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ

ɤɚɧɚɥ ɱɢɫɥɢɬɟɥɹ
f1

ɤɚɧɚɥ ɡɧɚɦɟɧɚɬɟɥɹ
f2
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Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ:

MEASure:FREQuency:RATio? [{<ɩɡɣɟɛɠɧɶɤ>|MINimum|MAXimum| DEFault} 

[,{<ɫɛɢɫɠɳɠɨɣɠ>|MINimum|MAXimum|DEFault}]] [,<ɪɛɫɛ_ɥɛɨɛɦɩɝ>]

CONFigure:FREQuency:RATio [{<ɩɡɣɟɛɠɧɶɤ>|MINimum|MAXimum|DEFault} 

[,{<ɫɛɢɫɠɳɠɨɣɠ>|MINimum|MAXimum|DEFault}]] [,<ɪɛɫɛ_ɥɛɨɛɦɩɝ>]

– ɨɠɢɞɚɟɦɵɣ — ɷɬɨ ɨɠɢɞɚɟɦɵɣ ɱɚɫɬɨɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɞɜɭɯ ɜɯɨɞɧɵɯ ɫɢɝɧɚ-

ɥɨɜ. Ɋɚɡɪɟɲɟɧɢɟ — ɷɬɨ ɠɟɥɚɟɦɨɟ ɪɚɡɪɟɲɟɧɢɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ. 

Ⱦɢɚɩɚɡɨɧ ɩɚɪɚɦɟɬɪɨɜ:

ɨɠɢɞɚɟɦɵɣ (Ɉɩɰɢɹ 106): ɨɬ 0,28 ɞɨ 6.0E10      (ɩɨ ɭɦɨɥɱɚɧɢɸ 1,0)
ɨɠɢɞɚɟɦɵɣ (Ɉɩɰɢɹ 115): ɨɬ 0,85 ɞɨ 15.0E10      (ɩɨ ɭɦɨɥɱɚɧɢɸ 1,0)

ɪɚɡɪɟɲɟɧɢɟ (ɜɫɟ ɤɚɧɚɥɵ): ɨɬ 1,0E-15* ɞɨ 1,0E-5* ɨɠɢɞɚɟɦɨɝɨ ɡɧɚɱɟɧɢɹ
(ɪɚɡɪɟɲɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ 0,1 ɫ)

– ɩɚɪɚ_ɤɚɧɚɥɨɜ ɡɚɞɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ (@1),(@2)|(@2),(@1). ȼ ɷɬɨɣ ɩɚɪɟ ɩɟɪɜɵɣ 

ɤɚɧɚɥ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɱɢɫɥɢɬɟɥɸ ɜ ɮɨɪɦɭɥɟ ɤɨɷɮɮɢɰɢɟɧɬɚ, ɚ ɜɬɨɪɨɣ ɤɚɧɚɥ — 

ɡɧɚɦɟɧɚɬɟɥɸ. ɉɚɪɚ ɤɚɧɚɥɨɜ ɩɨ ɭɦɨɥɱɚɧɢɸ — (@1),(@2).

ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ
// ɪɫɣ ɣɬɪɩɦɷɢɩɝɛɨɣɣ MEASure? - ɩɡɣɟɛɠɧɶɠ ɣɢɧɠɫɠɨɣɺ ɲɛɬɭɩɭɨɩɞɩ ɥɩɸɯɯɣɱɣɠɨɭɛ 1:1
// ɮɬɭɛɨɩɝɥɛ 6 ɫɛɢɫɺɟɩɝ ɫɛɢɫɠɳɠɨɣɺ ɟɦɺ ɣɢɧɠɫɠɨɣɺ ɥɩɸɯɯɣɱɣɠɨɭɛ
*RST // ɬɜɫɩɬ ɪɛɫɛɧɠɭɫɩɝ, ɪɩɢɝɩɦɺɹɴɣɤ ɨɛɲɛɭɷ ɫɛɜɩɭɮ ɣɢ ɣɢɝɠɬɭɨɩɞɩ 

ɬɩɬɭɩɺɨɣɺ
MEAS:FREQ:RAT? 1, 1.0E-6, (@1),(@2)
-----------------------------------------------------------------------
// ɪɫɣ ɣɬɪɩɦɷɢɩɝɛɨɣɣ CONFigure - ɩɡɣɟɛɠɧɶɤ ɥɩɸɯɯɣɱɣɠɨɭ 1:1, 
// ɮɬɭɛɨɩɝɥɛ 9 ɫɛɢɫɺɟɩɝ ɫɛɢɫɠɳɠɨɣɺ ɟɦɺ ɣɢɧɠɫɠɨɣɺ ɥɩɸɯɯɣɱɣɠɨɭɛ 
*RST // ɬɜɫɩɬ ɪɛɫɛɧɠɭɫɩɝ, ɪɩɢɝɩɦɺɹɴɣɤ ɨɛɲɛɭɷ ɫɛɜɩɭɮ ɣɢ ɣɢɝɠɬɭɨɩɞɩ 

ɬɩɬɭɩɺɨɣɺ
CONF:FREQ:RAT 1, 1.0E-9, (@1),(@2)
  INP:LEV 1.5= // ɮɬɭɛɨɩɝɥɛ ɪɩɫɩɞɩɝɩɞɩ ɮɫɩɝɨɺ 1,5 Ƚ (ɥɛɨɛɦ 1)
READ?
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ɉɪɢɦɟɱɚɧɢɹ
1 Ɋɚɡɪɹɞɵ ɪɚɡɪɟɲɟɧɢɹ ɜ ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ ɢɡɦɟɪɟɧɢɹɯ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɬɚɧɚɜɥɢ-

ɜɚɸɬɫɹ ɩɚɪɚɦɟɬɪɨɦ ɪɚɡɪɟɲɟɧɢɹ (1.0E-6, 1.0E-9). ɉɨ ɫɭɬɢ ɷɤɫɩɨɧɟɧɬɚ ɷɬɨɝɨ ɡɧɚɱɟ-
ɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɥɢɱɟɫɬɜɭ ɪɚɡɪɹɞɨɜ. ɂɧɮɨɪɦɚɰɢɹ ɨ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ 
ɜɪɟɦɟɧɟɦ ɫɬɪɨɛɚ ɢ ɪɚɡɪɟɲɟɧɢɟɦ ɨɬɫɱɟɬɚ ɫɨɞɟɪɠɢɬɫɹ ɜ «ɂɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ», 

Ƚɥɚɜɚ 5.

2 Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɩɨɪɨɝɨɜɵɯ ɭɪɨɜɧɹɯ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɧɚɫɬɪɨɣɤɟ 

ɬɪɚɤɬɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɫɦ. ɜ Ƚɥɚɜɟ 4.
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ɂɡɦɟɪɟɧɢɹ ɩɟɪɢɨɞɚ


ɋɬɚɧɞɚɪɬɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɟɪɢɨɞɚ ɩɨɤɚɡɚɧɵ ɧɚ Ɋɢɫɭɧɤɟ 3-3. 

Ɋɢɫɭɧɨɤ 3-3 ɋɬɚɧɞɚɪɬɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɟɪɢɨɞɚ

ɩɟɪɢɨɞ
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Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɩɟɪɢɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ:

MEASure:PERiod? [{<ɩɡɣɟɛɠɧɛɺ>|MINimum|MAXimum|DEFault} 

[,{<ɫɛɢɫɠɳɠɨɣɠ>|MINimum|MAXimum|DEFault}]][,<ɥɛɨɛɦ>]

CONFigure:PERiod [{<ɩɡɣɟɛɠɧɶɤ>|MINimum|MAXimum|DEFault} 

[,{<ɫɛɢɫɠɳɠɨɣɠ>|MINimum|MAXimum|DEFault}]][,<ɥɛɨɛɦ>]

– ɨɠɢɞɚɟɦɵɣ — ɷɬɨ ɨɠɢɞɚɟɦɵɣ ɩɟɪɢɨɞ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. Ɋɚɡɪɟɲɟɧɢɟ — ɷɬɨ 

ɠɟɥɚɟɦɨɟ ɪɚɡɪɟɲɟɧɢɟ ɢɡɦɟɪɟɧɢɹ ɜ ɫɟɤɭɧɞɚɯ. Ⱦɢɚɩɚɡɨɧ ɩɚɪɚɦɟɬɪɨɜ:

ɨɠɢɞɚɟɦɵɣ (ɤɚɧɚɥ 1): ɨɬ 2,8 ɧɫ ɞɨ 10 ɫ (ɩɨ ɭɦɨɥɱɚɧɢɸ 100 ɧɫ)
ɨɠɢɞɚɟɦɵɣ (ɤɚɧɚɥ 2, Ɉɩɰɢɹ 106): ɨɬ 160 ɩɫ ɞɨ 10 ɧɫ (ɩɨ ɭɦɨɥɱɚɧɢɸ 2 ɧɫ)
ɨɠɢɞɚɟɦɵɣ (ɤɚɧɚɥ 2, Ɉɩɰɢɹ 115): ɨɬ 66 ɩɫ ɞɨ 3,33 ɧɫ (ɩɨ ɭɦɨɥɱɚɧɢɸ 2 ɧɫ)

ɪɚɡɪɟɲɟɧɢɟ (ɜɫɟ ɤɚɧɚɥɵ): ɨɬ 1,0E-15* ɞɨ 1,0E-5* ɨɠɢɞɚɟɦɨɝɨ ɡɧɚɱɟɧɢɹ 
(ɪɚɡɪɟɲɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ 0,1 ɫ)

– ɤɚɧɚɥ ɨɛɨɡɧɚɱɚɟɬ ɤɚɧɚɥ ɱɚɫɬɨɬɨɦɟɪɚ 1 ɢɥɢ 2, ɤɨɬɨɪɵɟ ɨɛɨɡɧɚɱɚɸɬɫɹ (@1) 

ɢɥɢ (@2), ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.

ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ ɩɟɪɢɨɞɚ
// ɪɫɣ ɣɬɪɩɦɷɢɩɝɛɨɣɣ MEASure? - ɣɢɧɠɫɠɨɣɺ ɪɠɫɣɩɟɛ ɝ 100 ɨɬ (10 ɇȾɱ) 
// ɬɣɞɨɛɦ ɬ ɫɛɢɫɠɳɠɨɣɠɧ ɝ 12 ɫɛɢɫɺɟɩɝ 
*RST             // ɬɜɫɩɬ ɪɛɫɛɧɠɭɫɩɝ, ɪɩɢɝɩɦɺɹɴɣɤ ɨɛɲɛɭɷ ɫɛɜɩɭɮ ɣɢ ɣɢɝɠɬɭɨɩɞɩ ɬɩɬɭɩɺɨɣɺ
MEAS:PER? 100E-9, 1E-12, (@1)
-----------------------------------------------------------------------
// ɬ ɪɩɧɩɴɷɹ CONFigure -  ɣɢɧɠɫɠɨɣɺ ɪɠɫɣɩɟɛ ɝ 100 ɨɬ (10 ɇȾɱ)
// ɬɣɞɨɛɦ ɬ ɫɛɢɫɠɳɠɨɣɠɧ ɝ 12 ɫɛɢɫɺɟɩɝ
*RST // ɬɜɫɩɬ 

ɪɛɫɛɧɠɭɫɩɝ, ɪɩɢɝɩɦɺɹɴɣɤ ɨɛɲɛɭɷ ɫɛɜɩɭɮ ɣɢ ɣɢɝɠɬɭɨɩɞɩ ɬɩɬɭɩɺɨɣɺ
SYST:TIM 1.0 // ɭɛɤɧ-ɛɮɭ ɣɢɧɠɫɠɨɣɤ 1 ɬ (ɨɛ 1 ɣɢɧɠɫɠɨɣɠ)
CONF:FREQ 100E-9, 1E-12, (@1)
  SAMP:COUN 10  // ɯɣɥɬɛɱɣɺ 10 ɩɭɬɲɠɭɩɝ
READ?

ɉɪɢɦɟɱɚɧɢɹ
1 ɂɧɮɨɪɦɚɰɢɹ ɨ ɬɪɢɝɝɟɪɧɵɯ ɞɟɣɫɬɜɢɹɯ ɢ ɤɨɥɢɱɟɫɬɜɟ ɨɬɫɱɟɬɨɜ ɧɚ ɬɪɢɝɝɟɪ 

(ɤɨɥɢɱɟɫɬɜɟ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ) ɫɨɞɟɪɠɢɬɫɹ ɜ Ƚɥɚɜɟ 5.

2 Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɩɨɪɨɝɨɜɵɯ ɭɪɨɜɧɹɯ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɧɚɫɬɪɨɣɤɟ 

ɬɪɚɤɬɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɫɦ. ɜ Ƚɥɚɜɟ 4.
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99

4 ɇɨɪɦɢɪɨɜɚɧɢɟ ɜɯɨɞɧɨɝɨ 
ɫɢɝɧɚɥɚ 53210A

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɚɥɚ     100

Ɍɪɚɤɬ ɧɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɚ     101

ɂɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɢ ɫɢɥɵ ɫɢɝɧɚɥɚ     119

ȼ ɷɬɨɣ ɝɥɚɜɟ ɫɨɞɟɪɠɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɚɫɬɪɨɣɤɟ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɨɠɢɞɚɟɦɨɝɨ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. ɋɥɟɞɭɟɬ ɧɚɫɬɪɨɢɬɶ ɢɦɩɟɞɚɧɫ 
ɤɚɧɚɥɚ, ɞɢɚɩɚɡɨɧ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɛɧɢɤɚ, ɫɜɹɡɶ ɩɨ ɜɯɨɞɭ, ɮɢɥɶɬɪɚɰɢɸ, ɩɚɪɚɦɟɬɪɵ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ.
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɚɥɚ
ȼ ɱɚɫɬɨɬɨɦɟɪɟ 53210A ɢɦɟɟɬɫɹ ɨɞɢɧ ɨɫɧɨɜɧɨɣ ɜɯɨɞɧɨɣ ɤɚɧɚɥ ɢ ɨɞɢɧ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɣ. Ɉɩɰɢɹ 201 ɞɨɛɚɜɥɹɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ (ɩɚɪɚɥɥɟɥɶɧɵɣ) ɪɚɡɴɟɦ ɤɚɧɚɥɚ 1 ɧɚ 

ɡɚɞɧɟɣ ɩɚɧɟɥɢ. Ɉɩɰɢɢ 106 ɢ 115 ɞɨɛɚɜɥɹɸɬ ɜɬɨɪɨɣ ɤɚɧɚɥ ɧɚ 6 ȽȽɰ ɢɥɢ 15 ȽȽɰ, ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ. Ɉɩɰɢɹ 202 ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɵɜɨɞ ɜɬɨɪɨɝɨ ɤɚɧɚɥɚ (Ɉɩɰɢɢ 106 ɢɥɢ 115) 

ɧɚ ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ, ɚ Ɉɩɰɢɹ 203 ɪɚɡɦɟɳɚɟɬ Ɉɩɰɢɸ 106 ɢɥɢ 115 ɧɚ ɡɚɞɧɟɣ 

ɩɚɧɟɥɢ.

ɉɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɨɦɟɪɚ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɧɚɫɬɪɨɣɤɚ 

ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɦɚɧɞɚɦɢ ɩɨɞɫɢɫɬɟɦɵ SCPI INPut. ȼ ɷɬɢɯ ɤɨɦɚɧɞɚɯ ɫɢɧɬɚɤɫɢɱɟɫɤɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ INPut[1] ɢ INPut ɨɛɨɡɧɚɱɚɸɬ ɤɚɧɚɥ 1. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɷɬɢ ɤɨɦɚɧɞɵ ɧɟ ɩɪɢ-

ɦɟɧɹɸɬɫɹ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɜɬɨɪɨɦɭ ɤɚɧɚɥɭ (Ɉɩɰɢɹ 106 ɢɥɢ 115).

ɋɬɚɧɞɚɪɬɧɵɣ (ɨɫɧɨɜɧɨɣ) ɤɚɧɚɥ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɬɨɪɨɣ ɤɚɧɚɥ ɦɨɝɭɬ 
ɧɚɫɬɪɚɢɜɚɬɶɫɹ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ɉɪɢ ɷɬɨɦ ɢɡɦɟɪɟɧɢɹ ɧɚ ɤɚɧɚɥɚɯ ɧɟ ɩɪɨɢɫ-
ɯɨɞɹɬ ɨɞɧɨɜɪɟɦɟɧɧɨ. ɉɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɤɚɧɚɥɚɦɢ ɫɨɯɪɚɧɹɟɬ ɧɚɫɬɪɨɣɤɭ ɤɚɧɚɥɚ, 

ɧɨ ɡɚɜɟɪɲɚɟɬ ɬɟɤɭɳɢɟ ɢɡɦɟɪɟɧɢɹ. Ʉɚɧɚɥ, ɤɨɬɨɪɵɣ ɫɬɚɧɨɜɢɬɫɹ ɜɵɛɪɚɧɧɵɦ, ɩɨɜɬɨɪɧɨ 

ɢɧɢɰɢɢɪɭɟɬɫɹ, ɚ ɡɚɬɟɦ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɣ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɝɨ ɬɪɢɝɝɟɪɚ 

ɧɚɱɢɧɚɸɬɫɹ ɢɡɦɟɪɟɧɢɹ.

ȿɫɥɢ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɚɪɚɥɥɟɥɶɧɵɣ ɜɯɨɞ ɤɚɧɚɥɚ 1 (Ɉɩɰɢɹ 201), 

ɜɫɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɯɨɞɚ ɩɪɢɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ ɤ ɡɚɞɧɟɦɭ ɪɚɡɴɟɦɭ ɢ ɭɤɚɡɚɧɵ 

ɢɡ ɪɚɫɱɟɬɚ ɜɯɨɞɧɨɝɨ ɢɦɩɟɞɚɧɫɚ 50 Ɉɦ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɯɨɞɚ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 

ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟ ɭɤɚɡɵɜɚɸɬɫɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɤɚɥɢɛɪɨɜɤɟ ɩɪɢɛɨɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɜɯɨɞɧɨɣ ɪɚɡɴɟɦ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. 
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Ɍɪɚɤɬ ɧɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɚ
Ɋɢɫɭɧɨɤ 4-1 ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɬɪɚɤɬ ɧɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɚ ɱɚɫɬɨɬɨɦɟɪɚ.

Ɋɢɫɭɧɨɤ 4-1 ɇɨɪɦɢɪɨɜɚɧɢɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 53210A

ȼ Ɍɚɛɥɢɰɟ 4-1 ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɡɧɚɱɟɧɢɣ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 

ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ ɧɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɚ.

ɉɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ
ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ

ȼɯɨɞ
ɋɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ

ɬɪиɝɝеɪ / 

ɫɬɪɨɛиɪɨɜɚɧие

INPut[1]:COUPling

INPut[1]:IMPedance

INPut[1]:PROTection?

INPut[1]:PROTection:CLEar

INPut[1]:LEVel

SYSTem:ALEVel:FREQuency

INPut[1]:LEVel:AUTO

INPut[1]:LEVel:RELative

INPut[1]:NREJect

INPut[1]:SLOPe

ȼɵɛɢɪɚɟɦɵɣ
ɮɢɥɶɬɪ ɧɢɡɤɢɯ ɱɚɫɬɨɬ 

100 ɤȽɰ

INPut{1|2}:FILTer

ȼɵɛɨɪ
ɞɢɚɩɚɡɨɧɚ

INPut{1|2}:RANGe

INPut{1|2}:PROBe

Ⱥɜɬɨɦɚɬɢ-

ɱɟɫɤɚɹ
ɤɚɥɢɛɪɨɜɤɚ

Ȼɭɮɟɪ

ɋɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ

50 

ȼɬ

1 

Ɇȼɬ

Ɂɚɳɢɬɚ ɜɯɨɞɚ
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Ɍɚɛɥɢɰɚ 4-1 Ʉɪɚɬɤɢɣ ɨɛɡɨɪ ɩɚɪɚɦɟɬɪɨɜ ɜɯɨɞɧɨɝɨ ɤɚɧɚɥɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 

ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ

Ɋɛɫɛɧɠɭɫ Ɉɛɬɭɫɩɤɥɛ

ɂɦɩɟɞɚɧɫ 

Ⱦɢɚɩɚɡɨɧ (ɩɪɨɛɧɢɤ 1:1)

Ⱦɢɚɩɚɡɨɧ (ɩɪɨɛɧɢɤ 10:1)

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɨɛɧɢɤɚ

ɋɜɹɡɶ ɩɨ ɜɯɨɞɭ  

Ɏɢɥɶɬɪ ɧɢɠɧɢɯ ɱɚɫɬɨɬ

Ⱥɜɬɨɜɵɪɚɜɧɢɜɚɧɢɟ

ɍɪɨɜɟɧɶ (ɚɛɫɨɥɸɬɧɵɣ)   

ɍɪɨɜɟɧɶ (ɨɬɧɨɫɢɬɟɥɶɧɵɣ)

ɉɨɞɚɜɥɟɧɢɟ ɲɭɦɚ

Ɏɪɨɧɬ               

1 MΩ
5 Ƚ
50 Ƚ
1:1

Ɋɠɫɠɧ. ɭɩɥ
Ƚɶɥɦ.

Ƚɥɦɹɲɠɨɩ   

0,0 Ƚ
50%

Ƚɶɥɦɹɲɠɨɩ
Ɋɩɦɩɡɣɭɠɦɷɨɶɤ
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ȼɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ


ȼɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɱɚɫɬɨɬɨɦɟɪɚ 53210A ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɡɧɚɱɟɧɢɟ 50 Ɉɦ 

ɢɥɢ 1 MɈɦ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

INPut[1]:IMPedance {<ɣɧɪɠɟɛɨɬ>|MINimum|MAXimum| DEFault} INPut[1]:IMPedance?  

[{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ɂɦɩɟɞɚɧɫɵ 50 Ɉɦ ɢ 1 MɈɦ ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɝɥɚɫɨɜɚɧɢɟ ɢɦɩɟɞɚɧɫɨɜ 
(ɨɤɨɧɟɱɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ) ɢ ɲɭɧɬɢɪɨɜɚɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɛɧɢɤɨɜ ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɨɛɧɢɤɚ 1:1 ɢɥɢ 10:1 ɜɯɨɞɧɨɣ 

ɢɦɩɟɞɚɧɫ ɱɚɫɬɨɬɨɦɟɪɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɚɫɬɪɨɟɧ ɧɚ ɫɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɛɧɢɤɚ (ɧɚɩɪɢ-

ɦɟɪ, 50 Ɉɦ, 1 MɈɦ, ɜɵɫɨɤɢɣ ɢɦɩɟɞɚɧɫ). Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɫɦ. ɪɚɡɞɟɥ «ɍɫɬɚɧɨɜɤɚ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɛɧɢɤɚ».

ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 

(Preset) ɢɦɩɟɞɚɧɫ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɡɧɚɱɟɧɢɟ 1 MɈɦ. CONFigure ɢ MEASure ɧɟ ɢɡɦɟ-

ɧɹɸɬ ɧɚɫɬɪɨɣɤɭ ɜɯɨɞɧɨɝɨ ɢɦɩɟɞɚɧɫɚ.

ɉɪɢɦɟɪ ɢɦɩɟɞɚɧɫɚ
// ɣɢɧɠɫɠɨɣɺ ɪɠɫɣɩɟɛ ɟɦɺ ɩɡɣɟɛɠɧɩɞɩ ɬɣɞɨɛɦɛ 10 ɇȾɱ, 
// ɧɛɥɬɣɧɛɦɷɨɩɠ ɫɛɢɫɠɳɠɨɣɠ, ɣɬɪɩɦɷɢɮɠɭɬɺ ɥɛɨɛɦ 1
CONF:FREQ 0.1E6,MAX,(@1)
  INP:IMP 1.0E6 // ɮɬɭɛɨɩɝɥɛ ɣɧɪɠɟɛɨɬɛ ɨɛ 1 ɇɉɧ
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Ɂɚɳɢɬɚ ɜɯɨɞɚ 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɜɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɜɤɥɸɱɚɹ ɥɸɛɨɣ ɫɞɜɢɝ ɩɨɫɬɨɹɧɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ) ɩɪɢ ɜɯɨɞɧɨɦ ɢɦɩɟɞɚɧɫɟ 50 Ɉɦ ɫɨɫɬɚɜɥɹɟɬ ± 5,125 ȼ(ɩɢɤ.). ȿɫɥɢ 

ɜɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɟɜɵɲɚɟɬ ~ ± 10,0 ȼ(ɩɢɤ.), ɪɟɥɟ ɡɚɳɢɬɵ ɧɚ ɜɯɨɞɟ ɨɬɤɪɵɜɚ-

ɟɬɫɹ, ɭɫɬɚɧɚɜɥɢɜɚɹ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ 1 MɈɦ. (ɇɨ ɩɪɢ ɷɬɨɦ ɷɤɪɚɧ ɢ ɩɪɨɝɪɚɦɦɧɚɹ 

ɤɧɨɩɤɚ ɩɨ-ɩɪɟɠɧɟɦɭ ɛɭɞɭɬ ɩɨɤɚɡɵɜɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 50 Ɉɦ).

Ʉɨɝɞɚ ɪɟɥɟ ɨɬɤɪɵɬɨ, ɤɧɨɩɤɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɚɧɚɥɚ ɦɢɝɚɟɬ. ɑɬɨɛɵ ɡɚɤɪɵɬɶ ɪɟɥɟ, 

ɧɭɠɧɨ ɭɛɪɚɬɶ ɜɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɥɢ ɫɧɢɡɢɬɶ ɟɝɨ ɧɢɠɟ ɨɩɚɫɧɨɝɨ ɩɨɪɨɝɚ, 

ɚ ɡɚɬɟɦ ɧɚɠɚɬɶ ɷɬɭ ɤɧɨɩɤɭ. ɗɬɢ ɞɟɣɫɬɜɢɹ ɜɨɡɜɪɚɳɚɸɬ ɡɧɚɱɟɧɢɟ ɢɦɩɟɞɚɧɫɚ
ɧɚ 50 Ɉɦ.

ɑɬɨɛɵ ɩɪɨɝɪɚɦɦɧɵɦ ɫɩɨɫɨɛɨɦ ɨɩɪɟɞɟɥɢɬɶ, ɛɵɥɨ ɥɢ ɨɬɤɪɵɬɨ ɪɟɥɟ ɡɚɳɢɬɵ, ɜɨɫ-
ɩɨɥɶɡɭɣɬɟɫɶ ɤɨɦɚɧɞɨɣ: 

INPut[1]:PROTection?

ɤɨɬɨɪɚɹ ɡɚɩɪɚɲɢɜɚɟɬ ɫɨɫɬɨɹɧɢɟ ɪɟɥɟ (0 = ɪɟɥɟ ɡɚɤɪɵɬɨ, 1 = ɪɟɥɟ ɨɬɤɪɵɬɨ). Ʉɨɝɞɚ 

ɜɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɭɛɪɚɧɨ ɢɥɢ ɫɧɢɠɟɧɨ ɧɢɠɟ ɨɩɚɫɧɨɝɨ ɩɨɪɨɝɚ, ɪɟɥɟ ɡɚɳɢɬɵ 

ɨɬɤɥɸɱɚɟɬɫɹ (ɡɚɤɪɵɜɚɟɬɫɹ) ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

INPut[1]:PROTection:CLEar

ɉɪɢ ɷɬɨɦ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɫɧɨɜɚ ɩɨɥɭɱɚɟɬ ɡɧɚɱɟɧɢɟ 50 Ɉɦ.

Ȼɢɬ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɋɪɚɛɚɬɵɜɚɧɢɟ ɪɟɥɟ ɡɚɳɢɬɵ ɜɯɨɞɚ ɫɨɩɪɨɜɨ-

ɠɞɚɟɬɫɹ ɭɫɬɚɧɨɜɤɨɣ ɛɢɬɚ 0 (ɉɟɪɟɝɪɭɡɤɚ ɩɨ ɧɚɩɪɹɠɟɧɢɸ) ɜ ɝɪɭɩɩɟ ɪɟɝɢɫɬɪɚ ɧɟɤɚɱɟ-

ɫɬɜɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. ɑɬɨɛɵ ɨɱɢɫɬɢɬɶ ɷɬɨɬ ɛɢɬ ɜ ɪɟɝɢɫɬɪɟ ɭɫɥɨɜɢɣ, ɜɵɩɨɥɧɢɬɟ 

ɤɨɦɚɧɞɭ INPut:PROTection:CLEar ɢɥɢ ɢɡɦɟɧɢɬɟ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɞɨ 1 ɆɈɦ. Ȼɢɬ ɜ ɪɟɝɢ-

ɫɬɪɟ ɫɨɛɵɬɢɣ ɨɱɢɳɚɟɬɫɹ ɩɪɢ ɫɱɢɬɵɜɚɧɢɢ ɪɟɝɢɫɬɪɚ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɫɦ. ɪɚɡɞɟɥ 

Ƚɥɚɜɚ 8, «ɋɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ».
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ȼɯɨɞɧɨɣ ɞɢɚɩɚɡɨɧ


Ɋɚɛɨɱɢɟ ɞɢɚɩɚɡɨɧɵ ɫɢɝɧɚɥɚ (ɜɯɨɞɧɵɟ ɞɢɚɩɚɡɨɧɵ) ɱɚɫɬɨɬɨɦɟɪɚ 53210A ɫɨɫɬɚɜɥɹɸɬ5,0 ȼ, ± 50 ȼ ɢ ± 500 ȼ ɢ ɡɚɜɢɫɹɬ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɛɧɢɤɚ. Ⱦɢɚɩɚɡɨɧ ɭɫɬɚɧɚɜɥɢ-

ɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

INPut[1]:RANGe {<ɟɣɛɪɛɢɩɨ>|MINimum|MAXimum|DEFault}
INPut[1]:RANGe? [{MINimum|MAXimum|DEFault}]   (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ȿɫɥɢ ɜɵɛɪɚɧ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɛɧɢɤɚ 1:1 (ɫɦ. «ɍɫɬɚɧɨɜɤɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɛ-

ɧɢɤɚ»), ɡɞɟɫɶ ɞɨɫɬɭɩɧɵ ɞɢɚɩɚɡɨɧɵ 5,0 ȼ ɢ 50,0 ȼ. ȿɫɥɢ ɜɵɛɪɚɧ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɛ-

ɧɢɤɚ 10:1, ɞɨɫɬɭɩɧɵ ɞɢɚɩɚɡɨɧɵ 50,0 ȼ ɢ 500,0 ȼ.

CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɜɯɨɞɚ. ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ 

(*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (Preset) ɞɢɚɩɚɡɨɧ ɭɫɬɚ-

ɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɡɧɚɱɟɧɢɟ 5,0 ȼ.

ɉɪɢɦɟɧɟɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ 

Ⱦɥɹ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɫ ɱɚɫɬɨɬɨɣ ɛɨɥɟɟ 100 Ƚɰ ɮɭɧɤɰɢɹ ɚɜɬɨɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ 

(Auto Scale) ɨɛɧɚɪɭɠɢɜɚɟɬ ɫɢɝɧɚɥ ɜɨ ɜɯɨɞɧɨɦ ɤɚɧɚɥɟ ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ 

ɚɦɩɥɢɬɭɞɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɞɢɚɩɚɡɨɧ 5 ȼ ɢɥɢ 50 ȼ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɦɚɫɲɬɚɛɢɪɨ-

ɜɚɧɢɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɛɪɨɫɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɜɫɟɝɞɚ ɭɫɬɚ-

ɧɚɜɥɢɜɚɟɬɫɹ ɞɢɚɩɚɡɨɧ ɩɨ ɭɦɨɥɱɚɧɢɸ 5 ȼ.

ɉɪɢɦɟɪ ɜɵɛɨɪɚ ɞɢɚɩɚɡɨɧɚ 

// ɣɢɧɠɫɠɨɣɺ ɪɠɫɣɩɟɛ ɟɦɺ ɩɡɣɟɛɠɧɩɞɩ ɬɣɞɨɛɦɛ 10 ɇȾɱ,
// ɧɛɥɬɣɧɛɦɷɨɩɠ ɫɛɢɫɠɳɠɨɣɠ, ɣɬɪɩɦɷɢɮɠɭɬɺ ɥɛɨɛɦ 1
CONF:PER 0.1E-6,MAX,(@1)
  INP:IMP 1E6    // ɮɬɭɛɨɩɝɥɛ ɣɧɪɠɟɛɨɬɛ 1 ɇɉɧ
  INP:RANG 50    // ɮɬɭɛɨɩɝɥɛ ɟɣɛɪɛɢɩɨɛ 50 Ƚ
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ɍɫɬɚɧɨɜɤɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɛɧɢɤɚ


ɑɬɨɛɵ ɥɭɱɲɟ ɨɰɟɧɢɬɶ ɬɟɫɬɨɜɵɟ ɬɨɱɤɢ ɬɟɫɬɢɪɭɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (DUT), ɤɨɦɩɚɧɢɹ 

Keysight ɪɟɤɨɦɟɧɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨ ɱɚɫɬɨɬɨɦɟɪɨɦ 53220A/ 53230A ɩɚɫɫɢɜɧɵɟ 

ɩɪɨɛɧɢɤɢ N2870A, N2873A ɢ N2874A. ɉɪɨɛɧɢɤ 35 ɆȽɰ (ɉɑ) N2870A 1:1 ɢ ɩɪɨɛɧɢɤɢ 

500 ɆȽɰ N2873A ɢ 1,5 ȽȽɰ N2874A 10:1 ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫ ɨɫɰɢɥɥɨɝɪɚ-

ɮɚɦɢ Keysight.

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɨɛɧɢɤɨɜ ɫɨ ɱɚɫɬɨɬɨɦɟɪɨɦ ɜɵɛɨɪ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɛɧɢɤɚ 

ɩɪɢɦɟɧɹɟɬ ɢ ɨɬɨɛɪɚɠɚɟɬ ɩɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɢ ɭɪɨɜɧɢ ɞɜɨɣɧɨɣ ɚɦɩɥɢɬɭɞɵ ɨɬɧɨ-

ɫɢɬɟɥɶɧɨ ɪɟɚɥɶɧɵɯ ɭɪɨɜɧɟɣ ɬɟɫɬɢɪɭɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɚ ɧɟ ɭɪɨɜɧɟɣ ɧɚ ɜɯɨɞɟ 

ɤɚɧɚɥɚ. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɨɛɧɢɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

INPut[1]:PROBe {<ɥɩɸɯɯɣɱɣɠɨɭ>|MINimum|MAXimum|DEFault}
INPut[1]:PROBe? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ) 

ɇɚɫɬɪɨɣɤɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɛɧɢɤɚ: 1  ɞɥɹ ɩɪɨɛɧɢɤɚ 1:1 (N2870A) ɢ 10 ɞɥɹ ɩɪɨɛɧɢɤɚ
10:1 (N2873A ɢɥɢ N2874A). ȿɫɥɢ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ 1, ɞɨɫɬɭɩɧɵ ɞɢɚɩɚɡɨɧɵ ɱɚɫɬɨɬɨɦɟɪɚ 
5 ȼ ɢ 50 ȼ. ȿɫɥɢ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ 10, ɞɨɫɬɭɩɧɵ ɞɢɚɩɚɡɨɧɵ ɱɚɫɬɨɬɨɦɟɪɚ 50 ȼ ɢɥɢ 500 ȼ.

ɋɨɜɦɟɫɬɢɦɨɫɬɶ ɜɯɨɞɨɜ ɩɪɨɛɧɢɤɨɜ ɋɨɜɦɟɫɬɢɦɨɫɬɶ ɜɯɨɞɨɜ ɩɪɨɛɧɢɤɨɜ 
N2870A ɢ N2873A ɫɨɫɬɚɜɥɹɟɬ 1 MɈɦ. ɋɨɜɦɟɫɬɢɦɨɫɬɶ ɩɪɨɛɧɢɤɚ N2874A ɫɨɫɬɚɜɥɹɟɬ 
50 Ɉɦ. Ʉɚɠɞɵɣ ɢɡ ɧɢɯ ɫɨɜɦɟɫɬɢɦ ɫ ɜɯɨɞɧɨɣ ɟɦɤɨɫɬɶɸ ɱɚɫɬɨɬɨɦɟɪɚ 20 ɩɎ. ɉɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɨɛɧɢɤɚ ɧɭɠɧɨ ɧɚɫɬɪɨɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɪɚɜɢɥɶɧɵɣ ɜɯɨɞɧɨɣ 

ɢɦɩɟɞɚɧɫ ɱɚɫɬɨɬɨɦɟɪɚ (1 MɈɦ, 50 Ɉɦ). 

CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɧɚɫɬɪɨɣɤɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɛɧɢɤɚ. ɉɨɫɥɟ ɩɟɪɟɡɚ-

ɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet ɢɥɢ ɤɧɨɩɤɨɣ 

Preset) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɛɧɢɤɚ 1.
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ɋɜɹɡɶ ɩɨ ɜɯɨɞɭ 


Ⱦɥɹ ɜɯɨɞɚ ɱɚɫɬɨɬɨɦɟɪɚ 53210A ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɩɪɹɦɭɸ (ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ)
ɢɥɢ ɟɦɤɨɫɬɧɭɸ (ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ) ɫɜɹɡɶ, ɢɫɩɨɥɶɡɭɹ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ:

INPut[1]:COUPling {AC|DC}
INPut[1]:COUPling?                         (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ɋɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ ɭɞɚɥɹɟɬ ɩɨɫɬɨɹɧɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɫɢɝɧɚɥɚ ɢ ɰɟɧɬɪɢ-

ɪɭɟɬ ɷɬɨɬ ɫɢɝɧɚɥ ɩɨ ɭɪɨɜɧɸ 0 ȼ. Ⱦɨɫɬɭɩɧɚɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɥɨɫɚ ɨɛɡɨɪɚ 
(ɩɨ ɤɚɧɚɥɚɦ 1 ɢ 2) ɫɨ ɫɜɹɡɶɸ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ:

– ɩɟɪɟɦ. ɬɨɤ = 10 Ƚɰ – 350 ɆȽɰ 

– ɩɨɫɬ. ɬɨɤ = 1 ɦȽɰ – 350 ɆȽɰ 

ɋɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ ɞɟɥɚɟɬ ɞɨɫɬɭɩɧɨɣ ɜɫɸ ɩɨɥɨɫɭ ɩɪɨɩɭɫɤɚɧɢɹ ɩɪɢɛɨɪɚ
(ɨɬ 1 ɦȽɰ ɞɨ 350 ɆȽɰ). CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɧɚɫɬɪɨɣɤɭ ɫɜɹɡɢ 

ɩɨ ɜɯɨɞɭ. ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɫ ɩɟɪɟɞɧɟɣ 

ɩɚɧɟɥɢ (Preset) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ.

ɉɪɢ ɜɵɛɨɪɟ ɫɜɹɡɢ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 
ɚɦɩɥɢɬɭɞɭ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. ɋɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ ɩɪɢɦɟɧɢɦɚ ɞɥɹ ɛɨɥɶɲɢɧ-

ɫɬɜɚ ɢɡɦɟɪɟɧɢɣ, ɨɫɨɛɟɧɧɨ ɞɥɹ ɬɪɟɛɭɸɳɢɯ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɭɪɨɜɧɹ ɬɪɢɝɝɟɪɚ. ȼɦɟɫɬɨ 

ɬɨɝɨ, ɱɬɨɛɵ ɫɧɢɠɚɬɶ ɚɦɩɥɢɬɭɞɭ ɫɢɝɧɚɥɚ ɢɡɦɟɧɟɧɢɟɦ ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬɨɦɟɪɚ, 

ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɫɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ ɞɥɹ ɫɨɜɦɟɳɟɧɢɹ ɫɢɝɧɚɥɚ ɫ ɨɤɧɨɦ 

ɝɢɫɬɟɪɟɡɢɫɚ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɨɜɧɟɦ ɬɪɢɝɝɟɪɚ. ɗɬɨ ɩɪɟɞɫɬɚɜɥɟɧɨ 

ɧɚ Ɋɢɫɭɧɤɟ 4-2 (ɬɚɤɠɟ ɫɦ. «ɉɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ»).

ɉɨɫɬɨɹɧɧɵɣ 

ɬɨɤ
ɉɟɪɟɦɟɧɧɵɣ 

ɬɨɤ

10 Ƚɰ1 ɦȽɰ
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Ɋɢɫɭɧɨɤ 4-2 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɜɹɡɢ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɨɱɟɤ 
ɬɪɢɝɝɟɪɚ

ȼɪɟɦɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɦɟɠɞɭ ɫɜɹɡɶɸ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ
ɢ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ
ɋɭɳɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɞɥɹ ɩɟɪɟɯɨɞɚ ɨɬ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ ɤ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ. ɑɬɨɛɵ ɨɰɟɧɢɬɶ ɩɪɨɞɨɥ-

ɠɢɬɟɥɶɧɨɫɬɶ ɷɬɨɝɨ ɜɪɟɦɟɧɢ, ɭɱɢɬɵɜɚɣɬɟ ɫɥɟɞɭɸɳɢɣ ɮɚɤɬ: ɫɢɝɧɚɥ ɫ ɩɨɫɬɨɹɧɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ 5 ȼ (ɫɨ ɫɜɹɡɶɸ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ) ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɞɨ ɭɪɨɜɧɹ 

ɰɟɧɬɪɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 0 ȼ (ɫɨ ɫɜɹɡɶɸ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ) ɩɪɢɦɟɪɧɨ ɡɚ ɨɞɧɭ 
ɫɟɤɭɧɞɭ. 

ɉɪɢɦɟɪ ɫɜɹɡɢ
// ɣɢɧɠɫɠɨɣɺ ɪɠɫɣɩɟɛ ɟɦɺ ɩɡɣɟɛɠɧɩɞɩ ɬɣɞɨɛɦɛ 10 ɇȾɱ, 
// ɧɛɥɬɣɧɛɦɷɨɩɠ ɫɛɢɫɠɳɠɨɣɠ, ɣɬɪɩɦɷɢɮɠɭɬɺ ɥɛɨɛɦ 1
CONF:PER 0.1E-6,MAX,(@1)
  INP:COUP AC    // ɮɬɭɛɨɩɝɥɛ ɬɝɺɢɣ ɪɩ ɪɠɫɠɧɠɨɨɩɧɮ ɭɩɥɮ

Ɏɢɥɶɬɪ (ɧɢɡɤɨɱɚɫɬɨɬɧɵɣ), ɨɝɪɚɧɢɱɢɜɚɸɳɢɣ ɩɨɥɨɫɭ ɩɪɨɩɭɫɤɚɧɢɹ

VU

VL

VC

VU

VL

0V

ɋɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ

0V

ɋɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ

VC

ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɵɣ 

ɭɪɨɜɟɧɶ ɬɪɢɝɝɟɪɚ

} 

} 

Ɉɤɧɨ ɝɢɫɬɟɪɟɡɢɫɚ

ɬɨɱɤɚ ɬɪɢɝɝɟɪɚ

ɬɨɱɤɚ ɫɛɪɨɫɚ

ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ɫɨ ɫɞɜɢɝɨɦ 

ɩɨɫɬɨɹɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ
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Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬ ɨɬ 100 ɤȽɰ ɢ ɦɟɧɟɟ ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɧɚ ɬɪɚɤɬɟ ɫɢɝɧɚɥɚ 

ɮɢɥɶɬɪ ɧɢɡɤɢɯ ɱɚɫɬɨɬ 100 ɤȽɰ, ɱɬɨɛɵ ɭɫɬɪɚɧɢɬɶ ɲɭɦ ɨɬ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɨɦɩɨɧɟɧ-

ɬɨɜ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ.

Ɏɢɥɶɬɪ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɬɪɚɤɬ ɫɢɝɧɚɥɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ: 

INPut[1]:FILTer[:LPASs][:STATe] {OFF|ON}
INPut[1]:FILTer[:LPASs][:STATe]? (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

On — ɜɤɥɸɱɚɟɬ ɮɢɥɶɬɪ. Off — ɜɵɤɥɸɱɚɟɬ ɮɢɥɶɬɪ.

Ɋɢɫɭɧɨɤ 4-3 ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɜɥɢɹɧɢɟ ɜɤɥɸɱɟɧɢɹ ɮɢɥɶɬɪɚ ɧɚ ɢɡɦɟɪɹɟɦɭɸ ɩɨɥɨɫɭ 

ɨɛɡɨɪɚ ɩɪɢɛɨɪɚ.

Ɋɢɫɭɧɨɤ 4-3 ɂɡɦɟɪɹɟɦɚɹ ɩɨɥɨɫɚ ɨɛɡɨɪɚ ɫ ɜɤɥɸɱɟɧɧɵɦ ɮɢɥɶɬɪɨɦ ɩɨɥɨɫɵ 

ɩɪɨɩɭɫɤɚɧɢɹ

ɇɚ ɪɢɫɭɧɤɟ:

– ɋɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ = 1 ɦȽɰ – 100 ɤȽɰ

– ɋɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ = 10 Ƚɰ – 100 ɤȽɰ

CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɧɚɫɬɪɨɣɤɭ ɮɢɥɶɬɪɚ. ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) 

ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (Preset) ɮɢɥɶɬɪ ɧɢɡɤɢɯ ɱɚɫɬɨɬ 
ɨɬɤɥɸɱɚɟɬɫɹ. 

100 ɤȽɰ10 Ƚɰ

ɉɨɫɬɨɹɧɧɵɣ 

ɬɨɤ
ɉɟɪɟɦɟɧɧɵɣ 

ɬɨɤ

1 ɦȽɰ
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ɉɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ


ɉɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ — ɷɬɨ ɭɪɨɜɟɧɶ ɬɪɢɝɝɟɪɚ (ɜɯɨɞɚ), ɩɪɢ ɤɨɬɨɪɨɦ ɱɚɫɬɨɬɨɦɟɪ ɧɚɱɢ-

ɧɚɟɬ ɨɬɫɱɟɬ (ɬɨ ɟɫɬɶ ɢɡɦɟɪɟɧɢɹ) ɫɢɝɧɚɥɚ. ɗɬɨɬ ɭɪɨɜɟɧɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɰɟɧɬɪ 

ɞɢɚɩɚɡɨɧɚ ɝɢɫɬɟɪɟɡɢɫɚ — ɩɨɥɨɫɭ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɫɱɟɬ-
ɱɢɤɚ. ɑɬɨɛɵ ɨɬɫɱɟɬ ɛɵɥ ɡɚɮɢɤɫɢɪɨɜɚɧ, ɫɢɝɧɚɥ ɞɨɥɠɟɧ ɩɟɪɟɫɟɱɶ ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ 

ɩɨɪɨɝɢ ɷɬɨɣ ɩɨɥɨɫɵ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ (ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɩɨɥɹɪ-

ɧɨɫɬɶɸ). ɇɚ Ɋɢɫɭɧɤɟ 4-4 ɭɤɚɡɚɧɵ ɷɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɭɫɥɨɜɢɹ ɞɥɹ ɜɯɨɞɧɨɝɨ ɫɢɝ-
ɧɚɥɚ. Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

Ɋɢɫɭɧɨɤ 4-4 ɉɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ

VU

VL

VC

̬̌
̍о

ч̛
̜ 

д̛
̌п

̌̚
он

 ̭
̛г

н̌
л̌

ɬɨɱɤɚ ɬɪɢɝɝɟɪɚ

ɬɨɱɤɚ ɫɛɪɨɫɚ

ɩɨɥɨɫɚ ɝɢɫɬɟɪɟɡɢɫɚ
(ɞɜɨɣɧɚɹ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ)

ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ

INPut[1]:SLOPe

INPut[1]:LEVel

SYSTem:ALEVel:FREQuency

INPut[1]:LEVel:AUTO

INPut[1]:LEVel:RELative

INPut[1]:NREJect

ɩɨɥɨɠɢɬɟɥɶɧɵɣ 

ɮɪɨɧɬ 

ɨɬɪɢɰɚɬɟɥɶɧɵɣ 

ɮɪɨɧɬ

ɞɢ
ɧɚ
ɦ
ɢɱ
ɟɫ
ɤɢ
ɣ 
ɞɢ
ɚɩ
ɚɡ
ɨɧ

ɢɧɞɢɤɚɬɨɪ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɢɚɩɚɡɨɧɚ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 

INPut[1]:LEVel:MAXimum?

INPut[1]:LEVel:MINimum?

INPut[1]:LEVel:PTPeak?

0
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ɍɤɚɡɚɧɢɟ ɚɛɫɨɥɸɬɧɨɝɨ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ


ȼɯɨɞɧɨɣ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɦɨɠɟɬ ɛɵɬɶ ɭɤɚɡɚɧ ɜ ɜɢɞɟ ɚɛɫɨɥɸɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

Ⱥɛɫɨɥɸɬɧɵɣ ɭɪɨɜɟɧɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

INPut[1]:LEVel[:ABSolute] {<ɝɩɦɷɭɶ>|MINimum|MAXimum|DEFault} 
INPut[1]:LEVel[:ABSolute]? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ⱥɛɫɨɥɸɬɧɵɟ ɩɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɞɥɹ ɜɯɨɞɧɵɯ ɞɢɚɩɚɡɨɧɨɜ:

– Ⱦɢɚɩɚɡɨɧ 5 ȼ: ± 5,125 ȼ (ɪɚɡɪɟɲɟɧɢɟ 2,5 ɦȼ)

– Ⱦɢɚɩɚɡɨɧ 50 ȼ: ± 51,25 ȼ (ɪɚɡɪɟɲɟɧɢɟ 25 ɦȼ)

– Ⱦɢɚɩɚɡɨɧ 500 ȼ (ɫ ɩɪɨɛɧɢɤɨɦ 10:1): ± 512,5 ȼ (ɪɚɡɪɟɲɟɧɢɟ 250 ɦȼ)

Ʉɨɦɚɧɞɚ LEVel ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɛɫɨɥɸɬɧɵɣ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɞɥɹ ɜɫɟɯ ɢɡɦɟɪɟɧɢɣ. 

ɍɫɬɚɧɨɜɤɚ ɚɛɫɨɥɸɬɧɨɝɨ ɭɪɨɜɧɹ ɨɬɤɥɸɱɚɟɬ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɜɧɢ-

ɜɚɧɢɹ ɧɚ ɩɪɢɛɨɪɟ. CONFigure ɢ MEASure ɜɤɥɸɱɚɸɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ 

ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɧɚ 50%. ɉɟɪɟɡɚɝɪɭɡɤɚ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢ-

ɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (Preset) ɬɚɤɠɟ ɜɤɥɸɱɚɸɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 

ɜɵɪɚɜɧɢɜɚɧɢɟ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɧɚ 50%.

ȿɫɥɢ ɜɤɥɸɱɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ, ɡɚɩɪɨɫ ɚɛɫɨɥɸɬɧɨɝɨ ɭɪɨɜɧɹ 

ɞɥɹ ɬɟɤɭɳɟɝɨ ɤɚɧɚɥɚ ɢɡɦɟɪɟɧɢɣ ɜɨɡɜɪɚɳɚɟɬ ɫɚɦɵɟ ɧɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɜɯɨɞɧɨɝɨ 

ɩɨɪɨɝɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ȿɫɥɢ ɷɬɨɬ ɤɚɧɚɥ ɧɟ ɹɜɥɹɟɬɫɹ ɤɚɧɚɥɨɦ ɢɡɦɟɪɟɧɢɣ, 

ɜɨɡɜɪɚɳɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 9.91E+37 (ɧɟ ɱɢɫɥɨ). 
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ


Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɧɚɫɬɪɨɣɤɚ ɜɯɨɞɧɨɝɨ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɨɫɧɨɜɚɧɚ ɧɚ ɩɨɥɨɠɢɬɟɥɶ-
ɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɩɢɤɚɯ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɜɤɥɸ-

ɱɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

INPut[1]:LEVel:AUTO {OFF|ON|ONCE}
INPut[1]:LEVel:AUTO?                (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

OFF ɨɬɤɥɸɱɚɟɬ ɚɜɬɨɜɵɪɚɜɧɢɜɚɧɢɟ; ON ɜɤɥɸɱɚɟɬ ɚɜɬɨɜɵɪɚɜɧɢɜɚɧɢɟ. ɉɚɪɚɦɟɬɪ ONCE 

ɧɟɦɟɞɥɟɧɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɢ ɨɬɤɥɸɱɚɟɬ ɚɜɬɨɜɵɪɚɜɧɢɜɚɧɢɟ.

Ʉɨɝɞɚ ɜɤɥɸɱɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ, ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɭɤɚɡɵɜɚɟɬɫɹ 

ɜ ɜɢɞɟ ɩɪɨɰɟɧɬɨɜ (%) ɨɬ ɞɜɨɣɧɨɣ ɚɦɩɥɢɬɭɞɵ ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 

«ɍɫɬɚɧɨɜɤɚ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɪɨɝɨɜɵɯ ɭɪɨɜɧɟɣ»).

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɜɤɥɸɱɚɸɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɢ ɭɫɬɚɧɚɜɥɢ-

ɜɚɸɬ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɧɚ 50%. ɉɟɪɟɡɚɝɪɭɡɤɚ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ 

ɧɚɫɬɪɨɣɤɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (Preset) ɬɚɤɠɟ ɜɤɥɸɱɚɸɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɜɧɢɜɚ-

ɧɢɟ ɧɚ ɩɨɪɨɝɨɜɨɦ ɭɪɨɜɧɟ 50 %.

ɍɫɬɚɧɨɜɤɚ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɪɨɝɨɜɵɯ ɭɪɨɜɧɟɣ
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɜɵɪɚɠɚɸɬɫɹ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɞɜɨɣɧɨɣ ɚɦɩɥɢɬɭɞɵ 

ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɪɨɝɢ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ 

ɤɨɦɚɧɞɵ:

INPut[1]:LEVel:RELative {<ɪɫɩɱɠɨɭ>|MINimum|MAXimum| DEFault}
INPut[1]:LEVel:RELative? [{MINimum|MAXimum| DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ɂɧɚɱɟɧɢɹ ɩɨɪɨɝɚ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 10% ɞɨ 90% ɫ ɪɚɡɪɟɲɟɧɢɟɦ 5%. 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 10% ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɩɢɤɭ ɫɢɝɧɚɥɚ, ɚ ɨɬɧɨ-

ɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 90% — ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɩɢɤɭ. Ⱦɥɹ ɭɤɚɡɚɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ 

ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɞɨɥɠɧɨ ɛɵɬɶ ɜɤɥɸɱɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ.
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Ʉɨɦɚɧɞɚ LEVel ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɞɥɹ ɜɫɟɯ ɢɡɦɟɪɟɧɢɣ. 

CONFigure ɢ MEASure ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɪɨɝ ɧɚ 50% ɢ ɜɤɥɸɱɚɸɬ ɚɜɬɨɜɵɪɚɜɧɢɜɚ-

ɧɢɟ. ɉɟɪɟɡɚɝɪɭɡɤɚ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 

(Preset) ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ 50% ɢ ɜɤɥɸɱɚɸɬ 
ɚɜɬɨɜɵɪɚɜɧɢɜɚɧɢɟ.

ɉɪɢɦɟɪ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ
// ɮɬɭɛɨɩɝɥɛ ɩɭɨɩɬɣɭɠɦɷɨɩɞɩ ɪɩɫɩɞɛ ɭɫɣɞɞɠɫɛ
CONF:FREQ 1E6, 0.1, (@1) // ɣɢɧɠɫɠɨɣɺ ɬɣɞɨɛɦɛ 1 ɇȾɱ
  INP:IMP 50            // ɮɬɭɛɨɩɝɥɛ ɣɧɪɠɟɛɨɬɛ 50 ɉɧ
  INP:RANG 5            // ɮɬɭɛɨɩɝɥɛ ɟɣɛɪɛɢɩɨɛ ɨɛ 5 Ƚ
  INP:COUP AC           // ɮɬɭɛɨɩɝɥɛ ɬɝɺɢɣ ɪɩ ɪɠɫɠɧɠɨɨɩɧɮ ɭɩɥɮ
  INP:LEV:REL 30        // ɪɩɫɩɞɩɝɶɤ ɮɫɩɝɠɨɷ ɨɛ 30% 

ɂɡɦɟɪɟɧɢɹ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɫɢɝɧɚɥɨɜ
ɇɢ ɞɥɹ ɤɚɤɢɯ ɮɭɧɤɰɢɣ ɱɚɫɬɨɬɨɦɟɪɚ ɧɟ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɜɬɨɜɵɪɚɜɧɢɜɚɧɢɟ 

ɞɥɹ ɱɚɫɬɨɬ ɦɟɧɟɟ 50 Ƚɰ. ɉɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɫɥɟɞɭɟɬ ɧɚɫɬɪɚɢɜɚɬɶ ɫ ɩɨɦɨɳɶɸ ɚɛɫɨ-

ɥɸɬɧɵɯ ɡɧɚɱɟɧɢɣ (ɫɦ. ɪɚɡɞɟɥ «ɍɤɚɡɚɧɢɟ ɚɛɫɨɥɸɬɧɨɝɨ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ»).

Ʉɨɦɚɧɞɭ MEASure ɧɟ ɫɬɨɢɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫ ɱɚɫɬɨɬɚɦɢ ɦɟɧɟɟ 50 Ƚɰ, ɩɨɫɤɨɥɶɤɭ ɷɬɚ 

ɤɨɦɚɧɞɚ ɧɚɫɬɪɚɢɜɚɟɬ ɱɚɫɬɨɬɨɦɟɪ (ɜ ɬ. ɱ. ɜɤɥɸɱɚɟɬ ɚɜɬɨɜɵɪɚɜɧɢɜɚɧɢɟ) ɢ ɫɪɚɡɭ ɠɟ 

ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɹ.

Ⱦɥɹ ɱɚɫɬɨɬ ɜ ɷɬɨɦ ɞɢɚɩɚɡɨɧɟ ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ CONFigure ɢ ɨɬɤɥɸɱɚɣɬɟ ɚɜɬɨ-

ɜɵɪɚɜɧɢɜɚɧɢɟ, ɭɤɚɡɵɜɚɹ ɚɛɫɨɥɸɬɧɵɣ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ. ɉɪɢɦɟɪ:

//ɣɢɧɠɫɠɨɣɺ ɬɣɞɨɛɦɛ 10 Ⱦɱ
CONF:FREQ 10, (@1)    //  ɣɢɧɠɫɠɨɣɺ ɬɣɞɨɛɦɛ 10 Ⱦɱ
  INP:IMP 50         // ɮɬɭɛɨɩɝɥɛ ɣɧɪɠɟɛɨɬɛ ɨɛ 50 ɉɧ
  INP:RANG 5         // ɮɬɭɛɨɩɝɥɛ ɟɣɛɪɛɢɩɨɛ ɨɛ 5 Ƚ
  INP:COUP AC        // ɮɬɭɛɨɩɝɥɛ ɬɝɺɢɣ ɪɩ ɪɠɫɠɧɠɨɨɩɧɮ ɭɩɥɮ
  INP:LEV 1          // ɪɩɫɩɞɩɝɶɤ ɮɫɩɝɠɨɷ 1 Ƚ, ɩɭɥɦɹɲɠɨɣɠ ɛɝɭɩɝɶɫɛɝɨɣɝɛɨɣɺ
INIT                  // ɯɣɥɬɛɱɣɺ ɩɭɬɲɠɭɛ 

ɋɜɹɡɶ ɩɨ ɜɯɨɞɭ ɢ ɩɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ
Ɋɢɫɭɧɨɤ 4-5 ɞɟɦɨɧɫɬɪɢɪɭɟɬ, ɤɚɤ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɩɪɢɦɟɧɹɸɬɫɹ 

ɤ ɜɯɨɞɧɨɦɭ ɫɢɝɧɚɥɭ.
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ȿɫɥɢ ɫɢɝɧɚɥ ɫɨɞɟɪɠɢɬ ɫɞɜɢɝ ɩɨɫɬɨɹɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɚɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ 

ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɨɪɨɝɚ ɡɚɜɢɫɢɬ ɨɬ ɫɜɹɡɢ ɩɨ ɜɯɨɞɭ (ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɢɥɢ ɩɨɫɬɨɹɧ-

ɧɨɦɭ ɬɨɤɭ). 

Ɋɢɫɭɧɨɤ 4-5 ɋɜɹɡɶ ɩɨ ɜɯɨɞɭ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ

ɇɚɩɪɢɦɟɪ, ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ 3 ȼ (ɞɜɨɣɧɚɹ ɚɦɩɥɢɬɭɞɚ) ɫɨ ɫɞɜɢɝɨɦ ɩɨɫɬɨɹɧɧɨɣ ɫɨɫɬɚɜ-
ɥɹɸɳɟɣ 2 ȼ ɢ ɫɜɹɡɶɸ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ ɛɭɞɟɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɟ V ɦɚɤɫ. =  3,5 ȼ
ɢ V ɦɢɧ. = 0,5 ȼ (V ɦɚɤɫ., V ɦɢɧ. ɢ V ɞɜ.ɚɦɩɥ. ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ). 

ɉɪɢ ɫɜɹɡɢ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ V ɦɚɤɫ. ɢ V ɦɢɧ. ɦɨɝɭɬ ɛɵɬɶ + 1,5 ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.

ȿɫɥɢ ɞɥɹ ɨɩɢɫɚɧɧɨɝɨ ɜɵɲɟ ɫɢɝɧɚɥɚ ɫɨ ɫɜɹɡɶɸ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ ɭɤɚɡɚɧ ɨɬɧɨɫɢ-

ɬɟɥɶɧɵɣ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ 30%, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ (ɚɛɫɨɥɸɬɧɨɟ) ɡɧɚɱɟɧɢɟ ɫɨɫɬɚɜ-
ɥɹɟɬ 1,4 ȼ. Ɍɨɬ ɠɟ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɪɨɝ ɞɥɹ ɫɢɝɧɚɥɚ ɫɨ ɫɜɹɡɶɸ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ 
ɬɨɤɭ ɢɦɟɟɬ ɚɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ -0,6 ȼ.

Ⱥɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɤɚɠɞɨɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɦɨɠɧɨ ɡɚɩɪɨ-

ɫɢɬɶ ɫ ɩɨɦɨɳɶɸ ɬɚɤɢɯ ɤɨɦɚɧɞ:

INPut[1]:LEVel[:ABSolute]?

ɢɥɢ ɜɵɱɢɫɥɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

V ɧɣɨ. + (% ɪɩɫɩɞɛ x V ɟɝ.ɛɧɪɦ.)
ɮɫɩɝɠɨɷ ɬɩ ɬɝɺɢɷɹ ɪɩ ɪɩɬɭɩɺɨɨɩɧɮ ɭɩɥɮ:  0,5 + (0,30 x 3) = 1,4 Ƚ
ɮɫɩɝɠɨɷ ɬɩ ɬɝɺɢɷɹ ɪɩ ɪɠɫɠɧɠɨɨɩɧɮ ɭɩɥɮ: -1,5 + (0,30 x 3) = -0,6 Ƚ

ɋɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭɋɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ

0%

100%

100%

0%

0V

(V ɦɚɤɫ.:)

(V ɦɢɧ.:)

(V ɦɚɤɫ.:)

(V ɦɢɧ.:)
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Ⱦɢɚɩɚɡɨɧ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ ɫɢɫɬɟɦɵ


Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɞɨɫɬɭɩɧɨ ɞɥɹ ɞɜɭɯ ɞɢɚɩɚɡɨɧɨɜ ɜɯɨɞɧɵɯ ɱɚɫɬɨɬ: 
ɨɬ 50 Ƚɰ ɞɨ 10 ɤȽɰ ɢ ɛɨɥɟɟ 10 ɤȽɰ. ɉɟɪɢɨɞ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ ɤɨɪɨɱɟ 

ɞɥɹ ɱɚɫɬɨɬ ɜ ɞɢɚɩɚɡɨɧɟ 10 ɤȽɰ ɢ ɛɨɥɟɟ, ɚ ɩɨɥɨɫɚ ɨɛɡɨɪɚ (ɚɜɬɨɜɵɪɚɜɧɢɜɚɧɢɹ) ɭɫɬɚ-

ɧɚɜɥɢɜɚɟɬɫɹ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ:

SYSTem:ALEVel:FREQuency {<ɲɛɬɭɩɭɛ>|MINimum|MAXimum| DEFault}
SYSTem:ALEVel:FREQuency? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɱɚɫɬɨɬɚ:

Ƀɨɭɠɫɯɠɤɬ ɒɛɬɭɩɭɶ
> 10 ɥȾɱ

ɒɛɬɭɩɭɶ
ɉɭ 50 Ⱦɱ ɟɩ 10 ɥȾɱ
(ɨɠ ɝɥɦɹɲɣɭɠɦɷɨɩ)

ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ Ȼɵɫɬɪɨ Ɇɟɞɥɟɧɧɨ 

SCPI
10.0E3

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ
50,0

Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ
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Ɂɧɚɱɟɧɢɟ 10 ɤȽɰ ɞɥɹ ɩɚɪɚɦɟɬɪɚ ɱɚɫɬɨɬɚ ɭɦɟɧɶɲɚɟɬ ɩɟɪɢɨɞ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɜ-
ɧɢɜɚɧɢɹ ɞɥɹ ɜɫɟɯ ɱɚɫɬɨɬ ɨɬ 10 ɤȽɰ ɢ ɜɵɲɟ. Ɂɧɚɱɟɧɢɟ 50 Ƚɰ ɞɥɹ ɩɚɪɚɦɟɬɪɚ ɱɚɫɬɨɬɚ 

ɩɪɢɦɟɧɹɟɬ ɚɜɬɨɜɵɪɚɜɧɢɜɚɧɢɟ ɞɥɹ ɱɚɫɬɨɬ ɜɩɥɨɬɶ ɞɨ 50 Ƚɰ. Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ 

ɱɚɫɬɨɬɚ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɩɨ ɧɚɢɦɟɧɶɲɟɦɭ ɨɠɢɞɚɟɦɨɦɭ ɡɧɚɱɟɧɢɸ ɱɚɫɬɨɬɵ 

ɜ ɢɡɦɟɪɟɧɢɹɯ.

ɑɚɫɬɨɬɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ — ɷɬɨ ɧɚɫɬɪɨɣɤɚ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɩɪɢɦɟ-

ɧɹɟɬɫɹ ɤɨ ɜɫɟɦ ɤɚɧɚɥɚɦ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɞɨɥɠɧɚ ɟɟ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɢɡɦɟɪɟɧɢɢ 

ɩɨ ɞɜɭɦ ɤɚɧɚɥɚɦ. 

ɇɚɫɬɪɨɣɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ ɫɨɫɬɚɜɥɹɟɬ 50 Ƚɰ. ɗɬɨ ɡɧɚɱɟɧɢɟ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɩɨɫɬɨɹɧɧɨɣ 

ɩɚɦɹɬɢ ɢ ɧɟ ɦɟɧɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɩɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (Preset 
(ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ)). Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɜɤɥɸɱɚɸɬ ɚɜɬɨ-

ɜɵɪɚɜɧɢɜɚɧɢɟ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɪɨɝ ɧɚ 50%, ɧɨ ɧɟ ɦɟɧɹɸɬ 
ɱɚɫɬɨɬɭ ɚɜɬɨɜɵɪɚɜɧɢɜɚɧɢɹ.

ɉɪɢɦɟɪ ɞɢɚɩɚɡɨɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ ɫɢɫɬɟɦɵ
CONF:FREQ 100E6, (@1)     // ɣɢɧɠɫɠɨɣɺ ɬɣɞɨɛɦɛ 100 ɇȾɱ
  SYST:ALEV:FREQ 10.0E3  // ɮɬɭɛɨɩɝɥɛ ɲɛɬɭɩɭɶ ɛɝɭɩɝɶɫɛɝɨɣɝɛɨɣɺ
  INP:IMP 50             // ɮɬɭɛɨɩɝɥɛ ɣɧɪɠɟɛɨɬɛ ɨɛ 50 ɉɧ
  INP:RANG 5             // ɮɬɭɛɨɩɝɥɛ ɟɣɛɪɛɢɩɨɛ ɨɛ 5 Ƚ
  INP:COUP AC           // ɮɬɭɛɨɩɝɥɛ ɬɝɺɢɣ ɪɩ ɪɠɫɠɧɠɨɨɩɧɮ ɭɩɥɮ
  INP:LEV:REL 65         // ɮɬɭɛɨɩɝɥɛ ɩɭɨɩɬɣɭɠɦɷɨɩɞɩ ɪɩɫɩɞɛ ɨɛ 65%  

ɉɨɞɚɜɥɟɧɢɟ ɲɭɦɚ (ɝɢɫɬɟɪɟɡɢɫ)


ɉɨɪɨɝɨɜɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ (Ɋɢɫɭɧɨɤ 4-4) ɤ ɜɯɨɞɧɨɦɭ ɫɢɝɧɚɥɭ — ɷɬɨ ɮɭɧɤɰɢɹ 

ɨɬ ɭɪɨɜɧɹ ɩɨɞɚɜɥɟɧɢɹ ɲɭɦɚ ɢɥɢ ɝɢɫɬɟɪɟɡɢɫɚ. ɉɨɞɚɜɥɟɧɢɟ ɲɭɦɚ (ɩɨɥɨɫɚ ɝɢɫɬɟɪɟ-

ɡɢɫɚ) ɧɚ ɜɯɨɞɟ ɱɚɫɬɨɬɨɦɟɪɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɥɢ ɭɦɟɧɶɲɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

INPut[1]:NREJection {OFF|ON}
INPut[1]:NREJection?                      (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ʉɨɦɚɧɞɚ ON ɜɤɥɸɱɚɟɬ ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɚ, ɬɟɦ ɫɚɦɵɦ ɭɜɟɥɢɱɢɜɚɹ  ɝɢɫɬɟɪɟɡɢɫ 
ɢ ɭɦɟɧɶɲɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɧɚ 50%. ɗɬɭ ɧɚɫɬɪɨɣɤɭ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɤɨɝɞɚ 
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ɜ ɩɪɢɧɢɦɚɟɦɨɦ ɫɢɝɧɚɥɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɲɭɦ. Ɉɞɧɚɤɨ ɟɫɥɢ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɛɥɢɡɨɤ 
ɤ ɩɢɤɭ ɚɦɩɥɢɬɭɞɵ (ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ), ɨɬɫɱɟɬ ɧɟ ɮɢɤɫɢɪɭɟɬɫɹ, 

ɩɨɤɚ ɫɢɝɧɚɥ ɧɟ ɩɟɪɟɫɟɱɟɬ ɨɛɚ ɭɪɨɜɧɹ ɝɢɫɬɟɪɟɡɢɫɚ, ɩɨɫɤɨɥɶɤɭ ɩɨɥɨɫɚ ɝɢɫɬɟɪɟɡɢɫɚ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ʉɨɦɚɧɞɚ OFF ɨɬɤɥɸɱɚɟɬ ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɚ, ɭɦɟɧɶɲɚɟɬ ɝɢɫɬɟɪɟɡɢɫ 
ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ.

CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɧɚɫɬɪɨɣɤɭ ɩɨɞɚɜɥɟɧɢɹ ɲɭɦɚ. ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ 

(*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (Preset) ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɚ 
ɨɬɤɥɸɱɚɟɬɫɹ.

ɉɨɞɚɜɥɟɧɢɟ ɲɭɦɚ ɛɥɚɝɨɞɚɪɹ ɨɝɪɚɧɢɱɟɧɢɸ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ 
Ⱦɥɹ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɞɨ 100 ɤȽɰ ɭɦɟɧɶɲɟɧɢɟ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɱɚɫɬɨɬɨɦɟɪɚ 

ɫ 350 ɆȽɰ ɞɨ 100 ɤȽɰ (ɫɦ. «Ɏɢɥɶɬɪ (ɧɢɡɤɨɱɚɫɬɨɬɧɵɣ), ɨɝɪɚɧɢɱɢɜɚɸɳɢɣ ɩɨɥɨɫɭ ɩɪɨ-

ɩɭɫɤɚɧɢɹ») ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɚ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɨɞɚɜɥɟɧɢɟ 

ɲɭɦɚ ɞɥɹ ɱɚɫɬɨɬ ɜ ɷɬɨɦ ɞɢɚɩɚɡɨɧɟ ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɦɚɧɞɨɣ 

INPut:NREJection ON.

ɉɪɢɦɟɪ ɩɨɞɚɜɥɟɧɢɹ ɲɭɦɚ
// ɣɢɧɠɫɠɨɣɺ ɪɠɫɣɩɟɛ ɟɦɺ ɩɡɣɟɛɠɧɩɞɩ ɬɣɞɨɛɦɛ 10 ɇȾɱ,
// ɣɬɪɩɦɷɢɩɝɛɨɣɠ ɥɛɨɛɦɛ 1
CONF:PER 0.1E-6,.001,(@1)
  INP:IMP 1.0E6    //ɮɬɭɛɨɩɝɥɛ ɣɧɪɠɟɛɨɬɛ ɨɛ 1 ɇɉɧ
  INP:RANG 50      //ɮɬɭɛɨɩɝɥɛ ɟɣɛɪɛɢɩɨɛ 50
  INP:COUP AC      //ɮɬɭɛɨɩɝɥɛ ɬɝɺɢɣ ɪɩ ɪɠɫɠɧɠɨɨɩɧɮ ɭɩɥɮ   
  INP:LEV 3        //ɮɬɭɛɨɩɝɥɛ ɪɩɫɩɞɩɝɩɞɩ ɮɫɩɝɨɺ 3 Ƚ (ɛɜɬɩɦɹɭɨ.)
  INP:NREJ ON      //ɝɥɦɹɲɠɨɣɠ ɪɩɟɛɝɦɠɨɣɺ ɳɮɧɛ

Ɏɪɨɧɬ ɩɨɪɨɝɚ 
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Ɏɪɨɧɬ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ, ɧɚ ɤɨɬɨɪɨɦ ɫɪɚɛɚɬɵɜɚɟɬ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ, ɭɤɚɡɵɜɚɟɬɫɹ 

ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

INPut[1]:SLOPe {POSitive|NEGative}
INPut[1]:SLOPe?                      (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

POSitive — ɬɨɱɤɚ ɬɪɢɝɝɟɪɚ ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɨɦ (ɜɨɫɯɨɞɹɳɟɦ) ɮɪɨɧɬɟ. 

Ɍɨɱɤɚ ɫɛɪɨɫɚ ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ ɨɬɪɢɰɚɬɟɥɶɧɨɦ (ɧɢɫɯɨɞɹɳɟɦ) ɮɪɨɧɬɟ (Ɋɢɫɭɧɨɤ 4-4). 

NEGative — ɬɨɱɤɚ ɬɪɢɝɝɟɪɚ ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɮɪɨɧɬɟ, ɚ ɬɨɱɤɚ ɫɛɪɨɫɚ — 

ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɨɦ.

CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɧɚɫɬɪɨɣɤɭ ɮɪɨɧɬɚ. ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (Preset) ɜɵɛɪɚɧɧɵɦ ɹɜɥɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɣ 

(ɜɨɫɯɨɞɹɳɢɣ) ɮɪɨɧɬ.

ɉɪɢɦɟɪ ɮɪɨɧɬɚ ɞɥɹ ɜɯɨɞɚ
//ɮɬɭɛɨɩɝɥɛ ɯɫɩɨɭɛ ɪɩɫɩɞɛ
CONF:FREQ 1E6, 0.1, (@1)  // ɣɢɧɠɫɠɨɣɺ ɬɣɞɨɛɦɛ 1 ɇȾɱ
  SYST:ALEV:FREQ 10E3  // ɮɬɭɛɨɩɝɥɛ ɧɣɨɣɧɛɦɷɨɩɤ ɲɛɬɭɩɭɶ ɛɝɭɩɝɶɫɛɝɨɣɝɛɨɣɺ 
  INP:IMP 50             // ɮɬɭɛɨɩɝɥɛ ɣɧɪɠɟɛɨɬɛ ɨɛ 50 ɉɧ
  INP:RANG 5             // ɮɬɭɛɨɩɝɥɛ ɟɣɛɪɛɢɩɨɛ ɨɛ 5 Ƚ
  INP:COUP AC           // ɮɬɭɛɨɩɝɥɛ ɬɝɺɢɣ ɪɩ ɪɠɫɠɧɠɨɨɩɧɮ ɭɩɥɮ   
  INP:LEV:REL 70         // ɩɭɨɩɬɣɭɠɦɷɨɶɤ ɪɩɫɩɞ 70%
  INP:SLOP POS           // ɭɫɣɞɞɠɫ ɨɛ ɪɩɦɩɡɣɭɠɦɷɨɩɧ ɯɫɩɨɭɠ
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ɂɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɢ ɫɢɥɵ ɫɢɝɧɚɥɚ
Ɇɢɧɢɦɚɥɶɧɵɣ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɢ ɭɪɨɜɟɧɶ ɞɜɨɣɧɨɣ ɚɦɩɥɢɬɭɞɵ ɞɥɹ ɜɯɨɞɧɨɝɨ 

ɫɢɝɧɚɥɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɧɢɡɭ ɝɥɚɜɧɨɝɨ ɷɤɪɚɧɚ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɨɦɟɪɚ, ɚ ɩɪɢɦɟɪ 

ɷɬɨɝɨ ɩɪɢɜɟɞɟɧ ɧɚ Ɋɢɫɭɧɤɟ 4-4. ɗɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɨɣɧɨɣ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ 

ɦɨɝɭɬ ɬɚɤɠɟ ɢɡɦɟɪɹɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ:

INPut[1]:LEVel:MINimum?  (ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɜɨɣɧɨɣ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ) 
INPut[1]:LEVel:MAXimum?   (ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɜɨɣɧɨɣ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ)
INPut[1]:LEVel:PTPeak?    (ɞɜɨɣɧɚɹ ɚɦɩɥɢɬɭɞɚ)

Ɇɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɹ ɭɤɚɡɵɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɫɞɜɢɝɨɜ (ɩɨɫɬɨ-

ɹɧɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ), ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ ɜ ɫɢɝɧɚɥɟ. ȼɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɱɚɫɬɨɬɨɦɟɪɚ 

ɬɚɤɠɟ ɜɥɢɹɟɬ ɧɚ ɚɦɩɥɢɬɭɞɭ ɧɚ ɜɯɨɞɟ.

ɋɢɥɚ ɫɢɝɧɚɥɚ ɜ ɤɚɧɚɥɟ 2

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɫɢɥɚ ɫɢɝɧɚɥɚ ɜ ɤɚɧɚɥɟ 2 Ɉɩɰɢɢ 106 ɢɥɢ 115 (ɋȼɑ-ɜɯɨɞ 6 ȽȽɰ ɢɥɢ 

15 ȽȽɰ) ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɱɚɫɬɨɬɨɦɟɪɟ, ɚ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɪɟɧɚ ɫ ɩɨɦɨɳɶɸ 

ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

INPut2:STRength?

ɗɬɚ ɤɨɦɚɧɞɚ ɜɨɡɜɪɚɳɚɟɬ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɫɢɥɭ ɜ ɫɥɟɞɭɸɳɟɦ ɮɨɪɦɚɬɟ:

Ɍɣɦɛ ɉɪɣɬɛɨɣɠ

0

1

2,3 

4

ɋɢɥɚ ɫɢɝɧɚɥɚ ɨɱɟɧɶ ɧɢɡɤɚɹ. ȼɨɡɦɨɠɧɨ, ɜɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɹ ɧɟ ɩɨɥɭɱɢɬɫɹ. 
Ɇɨɳɧɨɫɬɶ ɫɢɝɧɚɥɚ ɞɨɥɠɧɚ ɛɵɬɶ > - 27 ɞȻɦ.

ɋɢɝɧɚɥ ɫɥɚɛɵɣ, ɧɨ ɩɪɢɟɦɥɟɦɵɣ.

ɏɨɪɨɲɢɣ ɫɢɝɧɚɥ.

ɋɢɝɧɚɥ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɭɪɨɜɟɧɶ, ɧɚ ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɬɨɱɧɵɟ ɢɡɦɟ-
ɪɟɧɢɹ (> +19 ɞȻɦ). ɍɪɨɜɧɢ ɫɢɝɧɚɥɚ > +27 ɞȻɦ ɦɨɝɭɬ ɩɨɜɪɟɞɢɬɶ ɩɪɢɛɨɪ.
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5 Ɍɪɢɝɝɟɪɧɵɟ ɞɟɣɫɬɜɢɹ
ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ

Ʉɪɚɬɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɚɫɬɪɨɣɤɚɯ     122

ɐɢɤɥ ɬɪɢɝɝɟɪɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ     124

ɋɬɪɨɛ ɢɡɦɟɪɟɧɢɹ     134

ɑɚɫɬɨɬɨɦɟɪ 53210A ɜɵɩɨɥɧɹɟɬ ɢɡɦɟɪɟɧɢɹ, ɚɤɬɢɜɢɪɭɹ ɩɨ ɬɪɢɝɝɟɪɭ ɫɬɪɨɛɢɪɨɜɚɧɢɟ 

ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ, ɱɬɨɛɵ ɨɬɞɟɥɢɬɶ ɧɟɤɨɬɨɪɵɣ ɫɟɝɦɟɧɬ ɢɥɢ ɨɩɪɟɞɟɥɟɧɧɭɸ ɞɥɢɬɟɥɶ-
ɧɨɫɬɶ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ. 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɸɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɪɢɝɝɟɪɚ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɰɢɤɥɵ ɫɬɪɨɛɢɪɨ-

ɜɚɧɢɹ ɜ ɩɪɢɦɟɧɟɧɢɢ ɤ ɢɡɦɟɪɟɧɢɹɦ. 
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Ʉɪɚɬɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɚɫɬɪɨɣɤɚɯ
Ɍɚɛɥɢɰɚ 5-1 ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɛɡɨɪ ɡɧɚɱɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ 

ɢ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ ɬɪɢɝɝɟɪɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ, ɤɨɬɨ-

ɪɵɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ.

Ƚɪɚɮɢɤ ɪɚɛɨɬɵ ɬɪɢɝɝɟɪɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ

Ɍɪɢɝɝɟɪɧɵɟ ɞɟɣɫɬɜɢɹ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ ɹɜɥɹɸɬɫɹ ɱɚɫɬɶɸ ɤɚɠɞɨɝɨ ɢɡɦɟɪɟɧɢɹ ɫɱɟɬ-
ɱɢɤɚ. ɋɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɧɢɦɢ ɜ ɩɪɨɰɟɫɫɟ ɢɡɦɟɪɟɧɢɣ ɩɨɤɚɡɚɧɵ ɧɚ ɝɪɚɮɢɤɟ, 

Ɋɢɫɭɧɨɤ 5-1.

Ɍɚɛɥɢɰɚ 5-1 Ʉɪɚɬɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɚɫɬɪɨɣɤɚɯ ɬɪɢɝɝɟɪɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ

Ɋɛɫɛɧɠɭɫ Ɉɛɬɭɫɩɤɥɛ

ɍɫɣɞɞɠɫ

ɂɫɬɨɱɧɢɤ ɬɪɢɝɝɟɪɚ
Ɏɪɨɧɬ ɬɪɢɝɝɟɪɚ
Ɂɚɞɟɪɠɤɚ ɬɪɢɝɝɟɪɚ 

Ʉɨɥɢɱɟɫɬɜɨ ɬɪɢɝɝɟɪɨɜ
Ʉɨɥɢɱɟɫɬɜɨ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ

ɇɟɦɟɞɥɟɧɧɨ
Ɉɬɪɢɰɚɬɟɥɶɧɵɣ
0,0 ɫ
1

1

ɒɛɬɭɩɭɛ

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɚ ɱɚɫɬɨɬɵ
ȼɪɟɦɹ ɫɬɪɨɛɚ ɱɚɫɬɨɬɵ
ɉɨɥɹɪɧɨɫɬɶ ɫɬɪɨɛɚ ɱɚɫɬɨɬɵ

ȼɪɟɦɹ
0,1 ɫ
Ɉɬɪɢɰɚɬɟɥɶɧɵɣ
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Ɋɢɫɭɧɨɤ 5-1 Ƚɪɚɮɢɤ ɬɪɢɝɝɟɪɧɵɯ ɞɟɣɫɬɜɢɣ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ

 Получ̌е̥ е̼ ̭ о̍ т̛̼  ́̏ о ̵̏од̦о̥  ̭ ̛̦̐̌ ле ̛ ̦̐о̛̬̬у̀т̭́ Ст̬о̍ ̏ кл̀че̦
А т̏о ̥̌т̛ че к̭ое 
п̬ одле̦ ̛е 
̭т̬ о̍̌

INIT:IMMediate

˃̛̬̐̐е̬

ʯ̌де̬̙к̌ 
т̛̬̐̐е̬̌ (̬̏е̥́)

Н̌ч̌ло 
̭т̬о̍̌

ʯ̌де̬̙к̌ ̦̌ч̌л̌ 
̭т̬о̍̌ (̬̏е̥́, 

̭о̼̍т̛́)

Ко̦е̶ 
̭т̬о̍̌

По̭лед̦ее 
̭о̼̍т̛е

˄де̛̬̙̦̌е ко̶̦̌ 
(̬̏е̥́, ̭о̼̍т̛́)

Пе̬̏ое ̭о̼̍т̛е 
̏о ̵̏од̦о̥ 
̛̭̦̐ л̌е

П о̬̏еде̛̦е ̛ ̥̚е̬е̛̦̜

ʰ̥̚е̬е̛̦́ 
̼̏пол̦е̦̼

Н̌ч̌ло ̭т̬о̍̌ 
̏кл̀че̦о

Ко̦е̶ ̭ т̬о̍̌ ̏кл̀че̦

По̭ледо̏ т̌ел̦̽о т̭  ̭̽т̬о̍ :̌ по̏то̬ е́т̭́  дл́ к̙̌до̐о ̭ч̛т̛̼̦̏̌́ ̦  ̌т̛̬̐̐е̬

Cт̬о̍ 
отк̬̼̏̌ет̭́
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ɐɢɤɥ ɬɪɢɝɝɟɪɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɗɥɟɦɟɧɬɵ ɬɪɢɝɝɟɪɧɵɯ ɞɟɣɫɬɜɢɣ ɢ ɩɪɨɰɟɫɫɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ, ɤɪɚɬɤɨ ɨɩɢɫɚɧɧɵɟ 

ɧɚ Ɋɢɫɭɧɤɟ 5-1, ɩɨɞɪɨɛɧɨ ɩɨɤɚɡɚɧɵ ɜ ɰɢɤɥɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚ Ɋɢɫɭɧɤɟ 5-2. 

ȼ ɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɚɯ ɫɨɞɟɪɠɚɬɫɹ ɨɩɢɫɚɧɢɹ ɢ ɩɪɢɦɟɪɵ ɤɚɠɞɨɝɨ ɷɬɚɩɚ ɜ ɷɬɨɦ 

ɰɢɤɥɟ. 

Ʉɨɦɚɧɞɵ SCPI ɢ ɩɚɪɚɦɟɬɪɵ, ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜ ɷɬɨɣ ɝɥɚɜɟ, ɫɥɭɠɚɬ ɩɪɢɦɟɪɚɦɢ ɩɪɨ-

ɝɪɚɦɦɧɵɯ ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɨɬɨɦɟɪɨɦ. Ʉɨɦɚɧɞɵ ɩɨɞɪɨɛɧɨ ɨɩɢɫɵɜɚɸɬɫɹ 

ɜ ɪɚɡɞɟɥɟ «ɋɩɪɚɜɨɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɞɥɹ ɩɪɨɝɪɚɦɦɢɫɬɨɜ» ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ 

ɫɨ ɫɩɪɚɜɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɨ ɩɪɨɞɭɤɬɟ Keysight 53210A/53220A/ 53230A. 
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Ɋɢɫɭɧɨɤ 5-2 ɐɢɤɥ ɬɪɢɝɝɟɪɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ — Ɍɪɢɝɝɟɪɧɵɟ ɞɟɣɫɬɜɢɹ

Ɍɪɢɝɝɟɪ ɫɢɫɬɟɦɵ

ɩɨɥɭɱɟɧɨ ɬɪɢɝɝɟɪɨɜ
=

TRIGger:COUNt?

Ʉɨɥ-ɜɨ ɫɱɢɬɵɜɚɧɢɣ
=

SAMPle:COUNt?

Ⱦɚ

ɇɟɬ

ABORt

*RST

Ⱦɚ

ɇɟɬ

INITiate:IMMediate

READ?

MEASure?

TRIGger:COUNt

SAMPle:COUNt Ʉɨɥɢɱɟɫɬɜɨ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ

Ʉɨɥɢɱɟɫɬɜɨ ɬɪɢɝɝɟɪɨɜ

Ɂɚɞɟɪɠɤɚ ɬɪɢɝɝɟɪɚ

Ɏɪɨɧɬ ɬɪɢɝɝɟɪɚ

ɂɫɬɨɱɧɢɤ ɬɪɢɝɝɟɪɚTRIGger:SOURce

TRIGger:SLOPe

TRIGger:DELay

ɋɨɫɬɨɹɧɢɟ 

ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ 

ɬɪɢɝɝɟɪɚ

(ɤ ɰɢɤɥɭ ɫɬɪɨɛɚ)

(ɩɨɜɬɨɪɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɫɱɢɬɵɜɚɧɢɹ
ɜ ɤɨɥɢɱɟɫɬɜɟ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ)

(ɨɬ ɰɢɤɥɚ ɫɬɪɨɛɚ)

ɋɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ 

ɬɪɢɝɝɟɪɚ

ɋɨɫɬɨɹɧɢɟ ɛɟɡɞɟɣɫɬɜɢɹ

ɬɪɢɝɝɟɪ ɩɨɥɭɱɟɧ



5 Ɍɪɢɝɝɟɪɧɵɟ ɞɟɣɫɬɜɢɹ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ

126 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ
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Ɍɪɢɝɝɟɪ ɫɢɫɬɟɦɵ

ɑɚɫɬɨɬɨɦɟɪ ɪɚɛɨɬɚɟɬ ɜ ɨɞɧɨɦ ɢɡ ɬɪɟɯ ɫɨɫɬɨɹɧɢɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɨɹɧɢɹ ɬɪɢɝ-
ɝɟɪɚ ɫɢɫɬɟɦɵ: ɛɟɡɞɟɣɫɬɜɢɟ, ɨɠɢɞɚɧɢɟ ɬɪɢɝɝɟɪɚ, ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɬɪɢɝɝɟɪ.

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɚSENSe:FREQuency:GATE:SOURce

SENSe:FREQuency:GATE:TIME

(ɢɡ ɫɨɫɬɨɹɧɢɹ 
ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ 

ɬɪɢɝɝɟɪɚ)

ɇɚɱɚɥɨ ɫɬɪɨɛɚ (ɨɬɤɪɵɬɨ)

Ʉɨɧɟɰ ɫɬɪɨɛɚ (ɡɚɤɪɵɬ)

(ɤ ɞɨɫɬɢɝɧɭɬɨɦɭ SAMPle 
COUNt?)

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɪɨɞɥɟɧɢɟ 
ɫɬɪɨɛɚ

(ɢɡɦɟɪɟɧɢɹ ɡɚɜɟɪɲɚɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɟɦ ɮɪɨɧɬɟ 
ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɩɨɫɥɟ ɡɚɤɪɵɬɢɹ ɫɬɪɨɛɚ)

(ɢ
ɡɦ
ɟɪ
ɟɧ
ɢɟ

 ɜ
ɵ
ɩɨ
ɥɧ
ɟɧ
ɨ)

(ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɢ ɩɟɪɢɨɞɚ)

ɜɪɟɦɹ

SENSe:FREQuency:GATE:POLarity

EXTernal / INPut[1]  

ɇɚɱɚɥɨ ɫɬɪɨɛɚ (ɨɬɤɪɵɬɨ)

Ʉɨɧɟɰ ɫɬɪɨɛɚ (ɡɚɤɪɵɬ)

INPut[1]:LEVel[:ABSolute]

Ɉɬɤɥɸɱɢɬɶ ɪɚɡɴɟɦ BNC ɞɥɹ 
ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ

OUTPut:STATe OFF

ɩɨɤɚɡɚɧɨ ɩɟɪɜɵɦ
ɜ ɩɨɪɹɞɤɟ ɫɥɟɞɨɜɚɧɢɹ
ɭɫɬɚɧɨɜɥɟɧɨ ɩɨɫɥɟɞɧɢɦ 

ɩɪɨɝɪɚɦɦɧɨ

(ɟɫɥɢ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɚ 
EXTernal)
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ɋɨɫɬɨɹɧɢɟ ɛɟɡɞɟɣɫɬɜɢɹ
ɇɚɫɬɪɨɣɤɚ ɱɚɫɬɨɬɨɦɟɪɚ ɨɛɵɱɧɨ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɛɟɡɞɟɣɫɬɜɢɹ 

(Ɋɢɫɭɧɨɤ 5-2). ɗɬɨ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɧɚɫɬɪɨɣɤɟ ɬɪɢɝɝɟɪɚ ɫɢɫɬɟɦɵ.

Ʉɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɫɯɟɦɟ, ɱɚɫɬɨɬɨɦɟɪ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ ɛɟɡɞɟɣɫɬɜɢɹ ɨɞɧɨɣ 

ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

ABORt — ɩɪɟɪɵɜɚɧɢɟ ɬɟɤɭɳɢɯ ɢɡɦɟɪɟɧɢɣ.

*RST — ɫɛɪɨɫ ɱɚɫɬɨɬɨɦɟɪɚ ɧɚ ɡɚɜɨɞɫɤɢɟ ɧɚɫɬɪɨɣɤɢ ɩɨ ɭɦɨɥɱɚɧɢɸ.

ɑɚɫɬɨɬɨɦɟɪ ɬɚɤɠɟ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ ɛɟɡɞɟɣɫɬɜɢɹ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ 

ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɡɦɟɪɟɧɢɣ, ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚɦɢ TRIGger:COUNt 

ɢ SAMPle:COUNt (ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɟɧɢɣ = TRIGger:COUNt x SAMPle:COUNt).

ɂɫɬɨɱɧɢɤ ɬɪɢɝɝɟɪɚ ɫɢɫɬɟɦɵ
\


Ɍɪɢɝɝɟɪ ɫɢɫɬɟɦɵ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ ɜ ɩɨɞɫɢɫɬɟɦɚɯ TRIGger ɢ SAMPle.  

Ɋɢɫɭɧɨɤ 5-2 ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɬɢɩɢɱɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɢɯ 
ɤɨɦɚɧɞ.

ɂɫɬɨɱɧɢɤ ɬɪɢɝɝɟɪɚ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ ɡɚɩɭɫɤɚɟɬ ɰɢɤɥ ɬɪɢɝɝɟɪɚ/ɫɬɪɨɛɢɪɨɜɚɧɢɹ, 

ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

TRIGger:SOURce {IMMediate|EXTernal|BUS}
TRIGger:SOURce?                                (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)
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– ɢɫɬɨɱɧɢɤ ɬɪɢɝɝɟɪɚ IMMediate ɧɚɫɬɪɚɢɜɚɟɬ ɧɟɩɪɟɪɵɜɧɵɣ ɫɢɝɧɚɥ ɬɪɢɝɝɟɪɚ. ɉɨ ɭɦɨɥ-

ɱɚɧɢɸ CONFigure ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɢɫɬɨɱɧɢɤ ɬɪɢɝɝɟɪɚ IMMEDiate. 

– ɢɫɬɨɱɧɢɤ ɬɪɢɝɝɟɪɚ EXTernal ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɢɫɬɨɱɧɢɤ ɬɪɢɝɝɟɪɚ ɧɚ «ɜɧɟɲɧɢɣ», ɩɨɞɚ-

ɜɚɟɦɵɣ ɧɚ ɪɚɡɴɟɦ BNC «Trig In» (ȼɯɨɞ ɬɪɢɝɝɟɪɚ) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ.

– ɢɫɬɨɱɧɢɤ ɬɪɢɝɝɟɪɚ BUS ɨɛɨɡɧɚɱɚɟɬ, ɱɬɨ ɬɪɢɝɝɟɪ ɩɪɢɛɨɪɚ ɡɚɩɭɫɤɚɟɬɫɹ ɤɨɦɚɧɞɨɣ 

*TRG ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ ɜɜɨɞɚ-ɜɵɜɨɞɚ.

ɉɪɢɦɟɪ ɢɫɬɨɱɧɢɤɚ ɬɪɢɝɝɟɪɚ
//ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɶ, ɮɬɭɛɨɩɝɥɛ ɪɛɫɛɧɠɭɫɩɝ ɭɫɣɞɞɠɫɛ ɬɣɬɭɠɧɶ
CONF:FREQ 5E6,0.1,(@2)
  TRIG:SOUR EXT   // ɝɨɠɳɨɣɤ ɣɬɭɩɲɨɣɥ ɭɫɣɞɞɠɫɛ

Ɏɪɨɧɬ ɬɪɢɝɝɟɪɚ ɫɢɫɬɟɦɵ


Ʉɨɝɞɚ ɢɫɬɨɱɧɢɤ ɬɪɢɝɝɟɪɚ ɫɢɫɬɟɦɵ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ «ɜɧɟɲɧɢɣ» (EXTernal), ɮɪɨɧɬ ɫɢɝ-
ɧɚɥɚ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

TRIGger:SLOPe {POSitive|NEGative}
TRIGger:SLOPe?                                 (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ɡɧɚɱɟɧɢɟ POSitive ɜɵɛɢɪɚɟɬ ɩɟɪɟɞɧɢɣ (ɜɨɫɯɨɞɹɳɢɣ) ɮɪɨɧɬ ɫɢɝɧɚɥɚ, ɚ NEGative — 

ɡɚɞɧɢɣ (ɫɩɚɞɚɸɳɢɣ) ɮɪɨɧɬ. ɋɢɝɧɚɥ ɩɨɞɚɟɬɫɹ ɧɚ ɪɚɡɴɟɦ BNC «Trig In» (ȼɯɨɞ ɬɪɢɝ-
ɝɟɪɚ). ɉɨ ɭɦɨɥɱɚɧɢɸ CONFigure ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɮɪɨɧɬ (NEGative).
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ɉɪɢɦɟɪ ɮɪɨɧɬɚ ɞɥɹ ɬɪɢɝɝɟɪɚ
//ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɶ, ɮɬɭɛɨɩɝɥɛ ɪɛɫɛɧɠɭɫɩɝ ɭɫɣɞɞɠɫɛ ɬɣɬɭɠɧɶ
CONF:FREQ 5E6,0.1,(@2)
  TRIG:SOUR EXT   // ɝɨɠɳɨɣɤ ɣɬɭɩɲɨɣɥ ɭɫɣɞɞɠɫɛ
  TRIG:SLOP POS   // ɯɫɩɨɭ ɭɫɣɞɞɠɫɛ — ɪɩɦɩɡɣɭɠɦɷɨɶɤ

Ɂɚɞɟɪɠɤɚ ɬɪɢɝɝɟɪɚ ɫɢɫɬɟɦɵ


Ɂɚɞɟɪɠɤɚ ɦɟɠɞɭ ɩɨɥɭɱɟɧɢɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɢɥɢ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɬɪɢɝɝɟɪɚ ɫɢɫɬɟɦɵ 

ɢ ɧɚɱɚɥɨɦ ɩɟɪɜɨɝɨ ɢɡɦɟɪɟɧɢɹ (Ɋɢɫɭɧɨɤ 5-2) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ:

TRIGger:DELay {<ɝɫɠɧɺ>|MINimum|MAXimum|DEFault} 
TRIGger:DELay? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

– ɭɤɚɡɵɜɚɟɬ ɡɚɞɟɪɠɤɭ ɜ ɫɟɤɭɧɞɚɯ. CONFigure ɢ MEASure ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɡɚɞɟɪɠɤɭ 
ɩɨ ɭɦɨɥɱɚɧɢɸ 0,0 ɫ.

ɉɪɢɦɟɪ ɡɚɞɟɪɠɤɢ ɬɪɢɝɝɟɪɚ
//ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɶ, ɮɬɭɛɨɩɝɥɛ ɪɛɫɛɧɠɭɫɩɝ ɭɫɣɞɞɠɫɛ ɬɣɬɭɠɧɶ
CONF:FREQ 5E6,0.1,(@2)
  TRIG:SOUR EXT   // ɝɨɠɳɨɣɤ ɣɬɭɩɲɨɣɥ ɭɫɣɞɞɠɫɛ
  TRIG:SLOP POS   // ɯɫɩɨɭ ɝɨɠɳɨɠɞɩ ɭɫɣɞɞɠɫɛ — ɪɩɦɩɡɣɭɠɦɷɨɶɤ
  TRIG:DEL 1      // ɢɛɟɠɫɡɥɛ 1 ɬɠɥɮɨɟɛ ɪɩɬɦɠ ɪɩɦɮɲɠɨɣɺ ɬɣɞɨɛɦɛ ɭɫɣɞɞɠɫɛ
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Ʉɨɥɢɱɟɫɬɜɨ ɬɪɢɝɝɟɪɨɜ ɫɢɫɬɟɦɵ 


Ʉɨɥɢɱɟɫɬɜɨ ɬɪɢɝɝɟɪɚ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɨɟ ɱɚɫɬɨɬɨɦɟɪ ɩɨɥɭɱɚɟɬ ɞɨ ɜɨɡɜɪɚɳɟɧɢɹ 

ɜ ɫɨɫɬɨɹɧɢɟ ɛɟɡɞɟɣɫɬɜɢɹ ɢɡ ɫɨɫɬɨɹɧɢɹ ɨɠɢɞɚɧɢɹ ɬɪɢɝɝɟɪɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ:

TRIGger:COUNt {<ɥɩɦ-ɝɩ>|MINimum|MAXImum|DEFault}
TRIGger:COUNt? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ʉɨɥɢɱɟɫɬɜɨ ɬɪɢɝɝɟɪɨɜ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 1 ɞɨ 1 000 000. CONFigure ɢ MEASure 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɬɪɢɝɝɟɪɨɜ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜ ɡɧɚɱɟɧɢɟ «1».

ɉɪɢɦɟɪ ɤɨɥɢɱɟɫɬɜɚ ɬɪɢɝɝɟɪɨɜ 
//ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɶ, ɮɬɭɛɨɩɝɥɛ ɪɛɫɛɧɠɭɫɩɝ ɭɫɣɞɞɠɫɛ ɬɣɬɭɠɧɶ
CONF:FREQ 5E6,0.1,(@2)
  TRIG:SOUR EXT   // ɝɨɠɳɨɣɤ ɣɬɭɩɲɨɣɥ ɭɫɣɞɞɠɫɛ
  TRIG:SLOP POS   // ɯɫɩɨɭ ɝɨɠɳɨɠɞɩ ɭɫɣɞɞɠɫɛ — ɪɩɦɩɡɣɭɠɦɷɨɶɤ
  TRIG:DEL 1      // ɢɛɟɠɫɡɥɛ 1 ɬɠɥɮɨɟɛ ɪɩɬɦɠ ɪɩɦɮɲɠɨɣɺ ɬɣɞɨɛɦɛ ɭɫɣɞɞɠɫɛ
  TRIG:COUN 2     // ɪɫɣɠɧ 2 ɭɫɣɞɞɠɫɩɝ ɬɣɬɭɠɧɶ

Ʉɨɥɢɱɟɫɬɜɨ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ 
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Ʉɨɥɢɱɟɫɬɜɨ ɬɪɢɝɝɟɪɨɜ ɭɦɧɨɠɚɟɬɫɹ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ (TRIG:COUN x 

SAMP:COUN), ɢ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɨɛɨɡɧɚɱɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɤɨɬɨɪɵɟ 

ɛɭɞɭɬ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɞɨ ɜɨɡɜɪɚɬɚ ɜ ɫɨɫɬɨɹɧɢɟ ɛɟɡɞɟɣɫɬɜɢɹ. Ʉɨɥɢɱɟɫɬɜɨ ɤɨɧɬɪɨɥɶ-
ɧɵɯ ɬɨɱɟɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

SAMPle:COUNt {<ɥɩɦ-ɝɩ>| MINimum|MAXImum|DEFault} 
SAMPle:COUNt? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ɂɞɟɫɶ ɤɨɥɢɱɟɫɬɜɨ ɦɨɠɟɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɟ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 1 ɞɨ 1 000 000.
CONFigure ɢ MEASure ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɩɨ ɭɦɨɥɱɚɧɢɸ 

ɜ ɡɧɚɱɟɧɢɟ «1».

ɉɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɦɨɠɟɬ ɯɪɚɧɢɬɶ ɞɨ 1 000 000 ɨɬɫɱɟɬɨɜ. ȿɫɥɢ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɥɢɱɟ-

ɫɬɜɚ ɬɪɢɝɝɟɪɨɜ ɢ ɤɨɥɢɱɟɫɬɜɚ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɩɪɟɜɵɫɢɬ ɡɧɚɱɟɧɢɟ 1 000 000, 

ɧɟ ɡɚɛɭɞɶɬɟ ɨɪɝɚɧɢɡɨɜɚɬɶ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨɟ ɫɱɢɬɵɜɚɧɢɟ ɞɚɧɧɵɯ ɢɡ ɩɚɦɹɬɢ ɨɬɫɱɟ-

ɬɨɜ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɟɟ ɩɟɪɟɩɨɥɧɟɧɢɹ. ȿɫɥɢ ɩɚɦɹɬɶ ɩɟɪɟɩɨɥɧɹɟɬɫɹ, ɧɨɜɵɟ ɨɬɫɱɟɬɵ 

ɛɭɞɭɬ ɡɚɩɢɫɵɜɚɬɶɫɹ ɩɨɜɟɪɯ ɫɬɚɪɵɯ ɫɨɯɪɚɧɟɧɧɵɯ ɨɬɫɱɟɬɨɜ. ɋɚɦɵɟ ɩɨɫɥɟɞɧɢɟ 

ɨɬɫɱɟɬɵ ɜɫɟɝɞɚ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɩɚɦɹɬɢ. ɂɧɮɨɪɦɚɰɢɹ ɨɛ ɨɬɫɥɟɠɢɜɚɧɢɢ ɤɨɥɢɱɟɫɬɜɚ 

ɨɬɫɱɟɬɨɜ ɜ ɩɚɦɹɬɢ ɫɨɞɟɪɠɢɬɫɹ ɜ Ƚɥɚɜɟ 8, «ɋɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ».

ɉɪɢɦɟɪ ɤɨɥɢɱɟɫɬɜɚ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ
//ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɶ, ɮɬɭɛɨɩɝɥɛ ɥɩɦɣɲɠɬɭɝɛ ɭɫɣɞɞɠɫɩɝ ɬɣɬɭɠɧɶ ɣ ɥɩɨɭɫɩɦɷɨɶɰ ɭɩɲɠɥ;
// ɯɣɥɬɛɱɣɺ 2 ɨɛɜɩɫɩɝ ɪɩ 100 ɩɭɬɲɠɭɩɝ
CONF:FREQ 5E6,0.1,(@2)
  TRIG:SOUR EXT   // ɝɨɠɳɨɣɤ ɣɬɭɩɲɨɣɥ ɭɫɣɞɞɠɫɛ
  TRIG:SLOP POS   // ɯɫɩɨɭ ɝɨɠɳɨɠɞɩ ɭɫɣɞɞɠɫɛ — ɪɩɦɩɡɣɭɠɦɷɨɶɤ
  TRIG:DEL 1      // ɢɛɟɠɫɡɥɛ 1 ɬɠɥɮɨɟɛ ɪɩɬɦɠ ɪɩɦɮɲɠɨɣɺ ɬɣɞɨɛɦɛ ɭɫɣɞɞɠɫɛ
  TRIG:COUN 2     // ɪɫɣɠɧ 2 ɭɫɣɞɞɠɫɩɝ ɬɣɬɭɠɧɶ
  SAMP:COUN 100   // ɯɣɥɬɛɱɣɺ 100 ɩɭɬɲɠɭɩɝ ɪɩ ɥɛɡɟɩɧɮ ɭɫɣɞɞɠɫɮ

ɋɨɫɬɨɹɧɢɹ ɨɠɢɞɚɧɢɹ ɬɪɢɝɝɟɪɚ ɢ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɬɪɢɝɝɟɪɚ

ɑɬɨɛɵ ɱɚɫɬɨɬɨɦɟɪ ɩɪɢɧɹɥ ɬɪɢɝɝɟɪɵ, ɤɨɬɨɪɵɟ ɡɚɩɭɫɤɚɸɬ ɰɢɤɥɵ ɬɪɢɝɝɟɪɚ ɢ ɫɬɪɨɛɢ-

ɪɨɜɚɧɢɹ, ɱɚɫɬɨɬɨɦɟɪ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɩɭɳɟɧ. Ɂɚɩɭɫɤ ɱɚɫɬɨɬɨɦɟɪɚ ɩɟɪɟɜɨɞɢɬ ɩɪɢɛɨɪ 

ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɬɪɢɝɝɟɪɚ (Ɋɢɫɭɧɨɤ 5-3).
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Ɋɢɫɭɧɨɤ 5-4 ɋɨɫɬɨɹɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ «Ɉɠɢɞɚɧɢɟ ɬɪɢɝɝɟɪɚ»

ɑɚɫɬɨɬɨɦɟɪ ɦɨɠɧɨ ɡɚɩɭɫɬɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

INITiate[:IMMediate]

– ɩɟɪɟɜɨɞɢɬ ɱɚɫɬɨɬɨɦɟɪ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɬɪɢɝɝɟɪɚ. ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɫɢɝ-
ɧɚɥɵ ɬɪɢɝɝɟɪɚ ɪɚɫɩɨɡɧɚɸɬɫɹ ɢ ɩɪɢɧɢɦɚɸɬɫɹ. Ɉɬɫɱɟɬɵ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɩɨɫɥɟ 

ɡɚɩɭɫɤɚ ɱɚɫɬɨɬɨɦɟɪɚ ɤɨɦɚɧɞɨɣ INITiate[:IMMediate], ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ 

ɢ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɱɚɫɬɨɬɨɦɟɪɚ (ɫɦ. Ƚɥɚɜɭ 7, «Ɏɨɪɦɚɬɵ ɢ ɩɨɬɨɤ 
ɞɚɧɧɵɯ» ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ).

ɩɨɥɭɱɟɧɨ ɬɪɢɝɝɟɪɨɜ
=

TRIGger:COUNt?

ɤɨɥ-ɜɨ ɫɱɢɬɵɜɚɧɢɣ
=

SAMPle:COUNt?

Ⱦɚ

ɇɟɬ

Ⱦɚ

ɇɟɬ

INITiate:IMMediate

READ?

MEASure?

ɋɨɫɬɨɹɧɢɟ
ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɬɪɢɝɝɟɪɚ

(ɤ ɰɢɤɥɭ ɫɬɪɨɛɚ)
(ɩɨɜɬɨɪɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɫɱɢɬɵɜɚɧɢɹ
ɜ ɤɨɥɢɱɟɫɬɜɟ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ)

(ɨɬ ɰɢɤɥɚ ɫɬɪɨɛɚ)

ɋɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ 
ɬɪɢɝɝɟɪɚ

ɬɪɢɝɝɟɪ ɩɨɥɭɱɟɧ
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ɉɪɢɦɟɪ ɡɚɩɭɫɤɚ
//ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɶ, ɮɬɭɛɨɩɝɥɛ ɪɛɫɛɧɠɭɫɩɝ ɭɫɣɞɞɠɫɛ ɬɣɬɭɠɧɶ 
CONF:FREQ 5E6,0.1,(@2)
  TRIG:SOUR EXT   // ɝɨɠɳɨɣɤ ɣɬɭɩɲɨɣɥ ɭɫɣɞɞɠɫɛ
  TRIG:SLOP POS   // ɯɫɩɨɭ ɝɨɠɳɨɠɞɩ ɭɫɣɞɞɠɫɛ — ɪɩɦɩɡɣɭɠɦɷɨɶɤ
  TRIG:DEL 1      // ɢɛɟɠɫɡɥɛ 1 ɬɠɥɮɨɟɛ ɪɩɬɦɠ ɪɩɦɮɲɠɨɣɺ ɬɣɞɨɛɦɛ ɭɫɣɞɞɠɫɛ
  TRIG:COUN 2     // ɪɫɣɠɧ 2 ɭɫɣɞɞɠɫɩɝ ɬɣɬɭɠɧɶ
  SAMP:COUN 100   // ɯɣɥɬɛɱɣɺ 100 ɩɭɬɲɠɭɩɝ ɟɦɺ ɥɛɡɟɩɞɩ ɭɫɣɞɞɠɫɛ ɬɣɬɭɠɧɶ
INIT // ɢɛɪɮɬɥ ɲɛɬɭɩɭɩɧɠɫɛ ɝ ɬɩɬɭɩɺɨɣɠ ɩɡɣɟɛɨɣɺ ɭɫɣɞɞɠɫɛ
FETc? // ɪɩɦɮɲɠɨɣɠ ɣɢɧɠɫɠɨɣɤ ɣɢ ɪɛɧɺɭɣ ɩɭɬɲɠɭɩɝ
READ? 

– ɪɚɜɧɨɡɧɚɱɧɨ ɜɵɩɨɥɧɟɧɢɸ INITiate:IMMediate ɢ ɫɪɚɡɭ ɡɚ ɧɟɣ FETCh?. ɉɨ ɤɨɦɚɧɞɟ 

READ? ɨɬɫɱɟɬɵ ɨɬɨɛɪɚɠɚɸɬɫɹ, ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɢ ɫɪɚɡɭ ɠɟ ɩɟɪɟ-

ɞɚɸɬɫɹ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ (ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɫɨɞɟɪɠɢɬɫɹ ɜ Ƚɥɚɜɟ 7, 

«Ɏɨɪɦɚɬɵ ɢ ɩɨɬɨɤ ɞɚɧɧɵɯ»).

READ? ɉɪɢɦɟɪ
//ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɶ, ɮɬɭɛɨɩɝɥɛ ɪɛɫɛɧɠɭɫɩɝ ɭɫɣɞɞɠɫɛ ɬɣɬɭɠɧɶ 
CONF:FREQ 5E6,0.1,(@2)
  TRIG:SOUR EXT   // ɝɨɠɳɨɣɤ ɣɬɭɩɲɨɣɥ ɭɫɣɞɞɠɫɛ
  TRIG:SLOP POS   // ɯɫɩɨɭ ɝɨɠɳɨɠɞɩ ɭɫɣɞɞɠɫɛ — ɪɩɦɩɡɣɭɠɦɷɨɶɤ
  TRIG:DEL 1      // ɢɛɟɠɫɡɥɛ 1 ɬɠɥɮɨɟɛ ɪɩɬɦɠ ɪɩɦɮɲɠɨɣɺ ɬɣɞɨɛɦɛ ɭɫɣɞɞɠɫɛ
  TRIG:COUN 2     // ɪɫɣɠɧ 2 ɭɫɣɞɞɠɫɩɝ ɬɣɬɭɠɧɶ
  SAMP:COUN 100   // ɯɣɥɬɛɱɣɺ 100 ɩɭɬɲɠɭɩɝ ɟɦɺ ɥɛɡɟɩɞɩ ɭɫɣɞɞɠɫɛ ɬɣɬɭɠɧɶ
READ? // ɢɛɪɮɬɥ ɲɛɬɭɩɭɩɧɠɫɛ — ɪɩɦɮɲɠɨɣɠ ɩɭɬɲɠɭɩɝ ɣɢ ɪɛɧɺɭɣ
ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɱɚɫɬɨɬɨɦɟɪ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɬɪɢɝɝɟɪɚ 

ɢ ɧɚɱɢɧɚɟɬ ɰɢɤɥ ɫɬɪɨɛɢɪɨɜɚɧɢɹ, ɩɨɥɭɱɢɜ ɞɨɩɭɫɬɢɦɵɣ ɫɢɝɧɚɥ ɬɪɢɝɝɟɪɚ ɢ ɩɪɨɩɭɫɬɢɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɟɪɢɨɞ ɡɚɞɟɪɠɤɢ (ɟɫɥɢ ɨɧ ɭɤɚɡɚɧ). ɑɚɫɬɨɬɨɦɟɪ ɨɫɬɚɟɬɫɹ ɜ ɫɨɫɬɨɹ-

ɧɢɢ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɬɪɢɝɝɟɪɚ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɧ-

ɬɪɨɥɶɧɵɯ ɬɨɱɟɤ (ɨɬɫɱɟɬɨɜ ɧɚ ɤɚɠɞɵɣ ɬɪɢɝɝɟɪ). Ɂɚɬɟɦ ɱɚɫɬɨɬɨɦɟɪ ɜɨɡɜɪɚɳɚɟɬɫɹ 

ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɬɪɢɝɝɟɪɚ ɢ ɨɫɬɚɟɬɫɹ ɜ ɧɟɦ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɩɨɥɭɱɟɧ 

ɫɥɟɞɭɸɳɢɣ ɬɪɢɝɝɟɪ ɫɢɫɬɟɦɵ. ɑɚɫɬɨɬɨɦɟɪ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ ɛɟɡɞɟɣɫɬɜɢɹ, 

ɤɨɝɞɚ ɫɨɛɟɪɟɬ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɩɪɨɢɡɜɟɞɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ 

ɬɪɢɝɝɟɪɨɜ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ.
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ɋɬɪɨɛ ɢɡɦɟɪɟɧɢɹ 

ɍɩɪɚɜɥɟɧɢɟ ɫɬɪɨɛɨɦ ɢɡɦɟɪɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɜɵɛɪɚɬɶ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟ-

ɪɟɧɢɹ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɜ ɰɢɤɥɟ ɬɪɢɝɝɟɪɚ/ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɚɱɢ-

ɧɚɟɬɫɹ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɨɥɭɱɟɧ ɫɢɝɧɚɥ ɬɪɢɝɝɟɪɚ, ɢ ɩɨɜɬɨɪɹɟɬɫɹ ɫɬɨɥɶɤɨ ɪɚɡ, 
ɫɤɨɥɶɤɨ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɭɤɚɡɚɧɨ ɜ ɤɨɦɚɧɞɟ.

ɇɚɫɬɪɨɣɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɚ ɱɚɫɬɨɬɨɦɟɪɚ ɨɩɪɟɞɟɥɹɟɬ ɬɪɚɤɬ ɞɥɹ ɰɢɤɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɢ ɡɚɞɚɟɬ ɫɜɹɡɚɧɧɵɟ ɫ ɧɢɦ ɩɚɪɚɦɟɬɪɵ. ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɚ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɜɫɟɯ 
ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɵ.

ȼɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɚ ɩɨɤɚɡɚɧ ɜ ɧɚɱɚɥɟ ɰɢɤɥɚ (Ɋɢɫɭɧɨɤ 5-2 ɢ Ɋɢɫɭɧɨɤ 5-4),
ɧɨ ɜ ɥɨɝɢɤɟ ɩɪɨɝɪɚɦɦɵ ɨɧ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɥɟ ɧɚɫɬɪɨɣɤɢ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɩɚɪɚɦɟ-

ɬɪɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. ɗɬɨ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɤɨɧɮɥɢɤɬɵ ɧɚɫɬɪɨɟɤ 
ɦɟɠɞɭ ɤɨɦɚɧɞɚɦɢ ɩɨɞɫɢɫɬɟɦɵ SENSe, ɤɚɤ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɜ ɩɪɢɦɟɪɚɯ ɢ ɫɟɝ-
ɦɟɧɬɚɯ ɩɪɨɝɪɚɦɦ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɷɬɢ ɤɨɦɚɧɞɵ.

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɩɪɨɞɨɥɠɚɟɬɫɹ, ɩɨɤɚ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨ-

ɹɧɢɢ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɬɪɢɝɝɟɪɚ (Ɋɢɫɭɧɨɤ 5-2). ɇɚ ɪɢɫɭɧɤɟ ɷɬɨɬ ɷɬɚɩ ɩɨɤɚɡɚɧ ɩɨɫɥɟ 

ɡɚɩɭɫɤɚ ɱɚɫɬɨɬɨɦɟɪɚ, ɧɨ ɧɚɫɬɪɨɣɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ, ɤɚɤ ɢ ɧɚɫɬɪɨɣɤɚ ɬɪɢɝɝɟɪɚ 

ɫɢɫɬɟɦɵ, ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɟɪɢɨɞ ɛɟɡɞɟɣɫɬɜɢɹ ɱɚɫɬɨɬɨɦɟɪɚ.

ɂɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɨɦɟɪɚ ɨɫɧɨɜɵɜɚɸɬɫɹ ɧɚ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɦɧɨɠɟ-

ɫɬɜɨ ɩɚɪɚɦɟɬɪɨɜ. ɋɚɦɚɹ ɩɪɨɫɬɚɹ ɢ ɫɚɦɚɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɫɬɚɪɬɨɜɚɹ ɬɨɱɤɚ ɞɥɹ 
ɭɫɬɚɧɨɜɤɢ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɝɪɚɦɦɧɵɦ ɫɩɨɫɨɛɨɦ — ɷɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɚɧɞ 

ɜ ɩɨɞɫɢɫɬɟɦɚɯ CONFigure ɢ MEASure (Ƚɥɚɜɚ 3). Ʉɨɦɚɧɞɵ ɷɬɢɯ ɩɨɞɫɢɫɬɟɦ ɫɱɢɬɚɸɬɫɹ 
ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɦɢ, ɩɨɫɤɨɥɶɤɭ ɨɞɧɨɣ ɤɨɦɚɧɞɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ (ɭɤɚɡɚɧɧɨɟ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢɥɢ ɧɚɡɧɚɱɟɧɧɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ) ɫɪɚɡɭ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɱɚɫɬɨɬɨɦɟɪɚ. Ɉɩɢɫɚɧɧɵɟ ɡɞɟɫɶ ɧɢɡɤɨɭɪɨɜɧɟɜɵɟ ɤɨɦɚɧɞɵ, ɬɚɤɢɟ ɤɚɤ ɤɨɦɚɧɞɵ ɫɬɪɨɛɢ-

ɪɨɜɚɧɢɹ, ɩɨɡɜɨɥɹɸɬ ɜɚɦ ɢɡɦɟɧɹɬɶ ɧɟɤɨɬɨɪɵɟ ɩɚɪɚɦɟɬɪɵ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɛɟɡ ɜɦɟɲɚ-

ɬɟɥɶɫɬɜɚ ɜ ɞɪɭɝɢɟ ɡɨɧɵ ɤɨɧɮɢɝɭɪɚɰɢɢ ɱɚɫɬɨɬɨɦɟɪɚ.
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Ɋɢɫɭɧɨɤ 5-5 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɚ

Ɉɛɵɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɛɨɥɶɲɢɧɫɬɜɨ ɩɪɢɥɨɠɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬ ɜ ɤɚɱɟ-

ɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɚ ɜɧɭɬɪɟɧɧɢɣ ɫɢɝɧɚɥ, ɤɨɬɨɪɵɣ ɭɩɪɚɜɥɹɟɬ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ 

ɜ ɭɤɚɡɚɧɧɵɣ (ɢɥɢ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɨ ɭɦɨɥɱɚɧɢɸ) ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ. Ⱦɥɹ ɩɪɢɥɨɠɟɧɢɣ, 

ɬɪɟɛɭɸɳɢɯ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɫ ɜɧɟɲɧɢɦɢ ɫɨɛɵɬɢɹɦɢ ɢɥɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ 

ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɧɟɲɧɟɟ ɢɥɢ ɪɚɫɲɢɪɟɧɧɨɟ ɫɬɪɨɛɢ-

ɪɨɜɚɧɢɟ. ɋɢɝɧɚɥɵ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɚ ɩɨɞɚɸɬɫɹ ɧɚ ɪɚɡɴɟɦ BNC «Gate In/

Out» (ȼɯɨɞ/ɜɵɯɨɞ ɫɬɪɨɛɢɪɨɜɚɧɢɹ) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɱɚɫɬɨɬɨɦɟɪɚ ɢɥɢ ɧɚ ɜɯɨɞ 

ɤɚɧɚɥɚ 1 ɢɥɢ ɤɚɧɚɥɚ 2.

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɚSENSe:FREQuency:GATE:SOURce

SENSe:FREQuency:GATE:TIME

(ɢɡ ɫɨɫɬɨɹɧɢɹ 
ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ 

ɬɪɢɝɝɟɪɚ)

ɇɚɱɚɥɨ ɫɬɪɨɛɚ (ɨɬɤɪɵɬɨ)

Ʉɨɧɟɰ ɫɬɪɨɛɚ (ɡɚɤɪɵɬ)

(ɤ ɞɨɫɬɢɝɧɭɬɨɦɭ SAMPle 
COUNt?)

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɪɨɞɥɟɧɢɟ 
ɫɬɪɨɛɚ

(ɢɡɦɟɪɟɧɢɹ ɡɚɜɟɪɲɚɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɟɦ ɮɪɨɧɬɟ 

ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɩɨɫɥɟ ɡɚɤɪɵɬɢɹ ɫɬɪɨɛɚ)

(ɢ
ɡɦ
ɟɪ
ɟɧ
ɢɟ

 ɜ
ɵ
ɩɨ
ɥɧ
ɟɧ
ɨ)

(ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɢ ɩɟɪɢɨɞɚ)

ɜɪɟɦɹ

SENSe:FREQuency:GATE:POLarity

EXTernal / INPut[1]  

ɇɚɱɚɥɨ ɫɬɪɨɛɚ (ɨɬɤɪɵɬɨ)

Ʉɨɧɟɰ ɫɬɪɨɛɚ (ɡɚɤɪɵɬ)

INPut[1]:LEVel[:ABSolute]

Ɉɬɤɥɸɱɢɬɶ ɪɚɡɴɟɦ BNC ɞɥɹ 
ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ

OUTPut:STATe OFF

ɩɨɤɚɡɚɧɨ ɩɟɪɜɵɦ
ɜ ɩɨɪɹɞɤɟ ɫɥɟɞɨɜɚɧɢɹ
ɭɫɬɚɧɨɜɥɟɧɨ ɩɨɫɥɟɞɧɢɦ 

ɩɪɨɝɪɚɦɦɧɨ

(ɟɫɥɢ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɚ 
EXTernal)
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ɂɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ


Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɵ ɢ ɩɟɪɢɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ  ɧɚɫɬɪɨɣɤɢ/

ɢɡɦɟɧɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɚ:

[SENSe:]FREQuency:GATE:SOURce {TIME|EXTernal|INPut[1]}
[SENSe:]FREQuency:GATE:SOURce?                 (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

– ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɚ TIME ɩɨɡɜɨɥɹɟɬ ɭɤɚɡɚɬɶ ɪɚɡɪɟɲɟɧɢɟ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟ-

ɫɬɜɨ ɪɚɡɪɹɞɨɜ. ɗɬɨɬ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɚ ɢɫɩɨɥɶɡɭɟɬ ɜɧɭɬɪɟɧɧɢɣ ɫɢɝɧɚɥ ɫɬɪɨɛɢɪɨ-

ɜɚɧɢɹ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨ ɭɦɨɥɱɚɧɢɸ. Ɉɧ ɨɫɬɚɜɥɹɟɬ ɫɬɪɨɛ ɨɬɤɪɵɬɵɦ ɜ ɬɟɱɟɧɢɟ 

ɭɤɚɡɚɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɨɤɚ ɢɡɦɟɪɹɟɬɫɹ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ. ɑɟɦ ɛɨɥɶɲɟ ɜɪɟɦɹ 

ɫɬɪɨɛɚ, ɬɟɦ ɜɵɲɟ ɪɚɡɪɟɲɟɧɢɟ. 

Ɋɚɡɪɟɲɟɧɢɟ ɢ ɜɪɟɦɹ ɫɬɪɨɛɚ 

Ɋɚɡɪɟɲɟɧɢɟ ɨɬɫɱɟɬɨɜ (ɜ ɪɚɡɪɹɞɚɯ) ɡɚɜɢɫɢɬ ɨɬ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ.

Ɍɚɛɥɢɰɚ 5-2 ɩɨɤɚɡɵɜɚɟɬ ɪɚɡɪɟɲɟɧɢɟ (ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɚɳɢɯ ɪɚɡɪɹɞɨɜ), ɤɨɬɨɪɨɟ 

ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɧɚ 53210A ɩɪɢ ɡɚɞɚɧɧɨɦ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ. ȼ ɬɚɛɥɢɰɟ ɬɚɤɠɟ ɫɨɞɟɪ-

ɠɚɬɫɹ ɮɨɪɦɭɥɵ ɞɥɹ ɨɰɟɧɤɢ ɤɨɥɢɱɟɫɬɜɚ ɪɚɡɪɹɞɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ 

ɢɥɢ ɨɠɢɞɚɟɦɵɯ ɡɧɚɱɟɧɢɣ, ɚ ɬɚɤɠɟ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 

ɪɚɡɪɹɞɨɜ.
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ɇɚɫɬɪɨɣɤɚ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ


ȼɪɟɦɹ ɫɬɪɨɛɚ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɧɚɩɪɹɦɭɸ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ: 

[SENSe:]FREQuency:GATE:TIME {<ɝɫɠɧɺ>|MINimum|MAXimum|DEFault}
[SENSe:]FREQuency:GATE:TIME? {MINimum|MAXimum|DEFault} (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

CONFigure ɢ MEASure ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɚ TIME ɢ ɜɪɟɦɹ 

ɫɬɪɨɛɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɨɩɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɠɢɞɚɟɦɨɝɨ ɡɧɚ-

ɱɟɧɢɹ ɢ ɪɚɡɪɟɲɟɧɢɹ. ɍɤɚɡɚɧɢɟ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɧɚɱɟɧɢɣ 

ɩɨ ɭɦɨɥɱɚɧɢɸ ɞɥɹ ɷɬɢɯ ɤɨɦɚɧɞ ɭɩɪɨɳɚɟɬ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ. Ɉɞɧɚɤɨ 

ɧɚɫɬɪɨɣɤɚ ɢ ɢɡɦɟɧɟɧɢɟ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ ɨɬɞɟɥɶɧɨ ɨɬ ɤɨɦɚɧɞɵ CONFigure/MEASure 

ɩɨɡɜɨɥɢɬ ɜɚɦ ɢɡɦɟɧɢɬɶ ɬɨɥɶɤɨ ɜɪɟɦɹ ɫɬɪɨɛɚ, ɫɨɯɪɚɧɢɜ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɧɚɫɬɪɨɣɤɢ.

Ɍɚɛɥɢɰɚ 5-2 Ɋɚɡɪɟɲɟɧɢɟ ɢ ɜɪɟɦɹ ɫɬɪɨɛɚ

Ƚɫɠɧɺ ɬɭɫɩɜɛ (53210A)

(Tss = 100 ɪɬ)
ɋɛɢɫɠɳɠɨɣɠ (ɫɛɢɫɺɟɶ)

ɉɜɫɛɭɨɛɺ ɢɛɝɣɬɣɧɩɬɭɷ ɋɛɬɲɠɭ ɫɛɢɫɺɟɨɩɬɭɣ ɣ ɝɫɠɧɠɨɣ ɬɭɫɩɜɛ 

1 ɦɫ 7 Ɋɚɡɪɹɞɵ ɤɚɤ ɮɭɧɤɰɢɹ ɨɬ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ: 

  ɋɛɢɫɺɟɶ = Log10(ɝɫɠɧɺ ɬɭɫɩɜɛ/Tss)

Ɋɚɡɪɹɞɵ ɤɚɤ ɮɭɧɤɰɢɹ ɨɬ ɨɠɢɞɚɟɦɨɝɨ ɡɧɚɱɟ-

ɧɢɹ (CONFigure, MEASure)

  ɋɛɢɫɺɟɶ = Log10(ɨɠɢɞаɟɦɨɟ ɡɧаɱɟɧɢɟ) -
  Log10(раɡрɟɲɟɧɢɟ)

ȼɪɟɦɹ ɫɬɪɨɛɚ ɤɚɤ ɮɭɧɤɰɢɹ ɨɬ ɪɚɡɪɹɞɨɜ:

  Ƚɫɠɧɺ ɬɭɫɩɜɛ = (10^ɫɛɢɫɺɟɶ) * Tss 

10 ɦɫ 8

100 ɦɫ 9

1 ɫ 10

10 ɫ 11

100 ɫ 12

1000 ɫ 13 
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Ɂɚɩɪɨɫ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ
ȼɪɟɦɹ ɫɬɪɨɛɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɩɚɪɚɦɟɬɪɚɦɢ ɨɠɢɞɚɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɪɚɡɪɟɲɟɧɢɹ, 

ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ CONFigure ɢɥɢ MEASure.

ɇɚɩɪɢɦɟɪ, ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ ɢɡɦɟɪɟɧɢɹ ɫɢɝɧɚɥɚ 5 ɆȽɰ, ɬɪɟɛɭɸɳɟɟ ɪɚɡɪɟɲɟɧɢɹ 

9 ɪɚɡɪɹɞɨɜ (10 ɦȽɰ). ɉɨɫɤɨɥɶɤɭ ɪɚɡɪɹɞɵ ɪɚɡɪɟɲɟɧɢɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɵ
Log10 (ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ) - Log10 (ɪɚɡɪɟɲɟɧɢɟ), ɷɬɢ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɧɚɫɬɪɨ-

ɟɧɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

MEAS:FREQ? 5e6, 5E-3, (@1) // ɩɡɣɟɛɠɧɛɺ ɲɛɬɭɩɭɛ, ɫɛɢɫɠɳɠɨɣɠ
Ɍɢɩɢɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɬɚɤɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɦɨɝɭɬ ɜɨɡɜɪɚɳɚɬɶ ɡɧɚɱɟɧɢɟ:

+4.99999949990003E+006

ɉɪɢ ɷɬɨɦ ɷɤɪɚɧ ɱɚɫɬɨɬɨɦɟɪɚ ɛɭɞɟɬ ɩɨɤɚɡɵɜɚɬɶ ɫɥɟɞɭɸɳɟɟ:

4.999 999 50 ɇȾɱ (9 ɪɚɡɪɹɞɨɜ)

Ɂɚɩɪɨɫ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ ɩɨɫɥɟ ɨɬɩɪɚɜɤɢ ɷɬɨɣ ɤɨɦɚɧɞɵ ɜɨɡɜɪɚɳɚɟɬ ɫɥɟɞɭɸɳɟɟ:

SENS:FREQ:GATE:TIME?
+1.00000000000000E-001    (100 ɦɫ)

ɉɨ Ɍɚɛɥɢɰɟ 5-2 ɷɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 9 ɪɚɡɪɹɞɚɦ ɪɚɡɪɟɲɟɧɢɹ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɠɟɥɚɟ-

ɦɨɝɨ ɪɚɡɪɟɲɟɧɢɹ (ɤɨɥɢɱɟɫɬɜɚ ɪɚɡɪɹɞɨɜ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ, ɧɚɣɞɢɬɟ 

ɧɭɠɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɪɹɞɨɜ ɜ Ɍɚɛɥɢɰɟ 5-2 ɢ ɜɵɛɟɪɢɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɜɪɟɦɹ 

ɫɬɪɨɛɚ:

SENS:FREQ:GATE:TIME 100e-3    // ɮɬɭɛɨɩɝɥɛ ɝɫɠɧɠɨɣ ɬɭɫɩɜɛ = 100 ɧɬ
SENS:FREQ:GATE:SOUR TIME // ɮɬɭɛɨɩɝɥɛ ɣɬɭɩɲɨɣɥɛ ɬɭɫɩɜɛ 

ȿɳɟ ɨɞɢɧ ɩɪɢɦɟɪ: ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɡɦɟɪɢɬɶ ɫɢɝɧɚɥ ɞɥɢɬɟɥɶɧɨɫɬɶɸ 5 ɧɫ (200 ɆȽɰ) 

ɫ ɪɚɡɪɟɲɟɧɢɟɦ 7 ɪɚɡɪɹɞɨɜ. Ɇɵ ɩɨɦɧɢɦ, ɱɬɨ Log10 (ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ) - Log10 (ɪɚɡ-
ɪɟɲɟɧɢɟ) ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɨ ɪɚɡɪɹɞɚɦ ɪɚɡɪɟɲɟɧɢɹ, ɚ ɡɧɚɱɢɬ ɢɡɦɟɪɟɧɢɹ ɦɨɝɭɬ 
ɛɵɬɶ ɧɚɫɬɪɨɟɧɵ ɬɚɤ: 

MEAS:PER? 5E-9, 5E-16, (@1) // ɟɦɺ ɣɢɧɠɫɠɨɣɤ ɬɣɞɨɛɦɛ 200 ɇȾɱ
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Ɍɢɩɢɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɬɚɤɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɦɨɝɭɬ ɜɨɡɜɪɚɳɚɬɶ ɡɧɚɱɟɧɢɟ:

+5.00010899135045E-009

ɉɪɢ ɷɬɨɦ ɷɤɪɚɧ ɱɚɫɬɨɬɨɦɟɪɚ ɛɭɞɟɬ ɩɨɤɚɡɵɜɚɬɶ ɫɥɟɞɭɸɳɟɟ:

5.000 109 ɨɬ (7 ɪɚɡɪɹɞɨɜ)

Ɂɚɩɪɨɫ ɜɪɟɦɟɧɢ ɫɬɪɨɛɚ ɩɨɫɥɟ ɨɬɩɪɚɜɤɢ ɷɬɨɣ ɤɨɦɚɧɞɵ ɜɨɡɜɪɚɳɚɟɬ ɫɥɟɞɭɸɳɟɟ:

SENS:FREQ:GATE:TIME?
+1.00000000000000E-003    (1 ɦɫ)

Ɍɟɩɟɪɶ ɦɵ ɫɧɨɜɚ ɩɪɢɦɟɧɢɦ Ɍɚɛɥɢɰɭ 5-2, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɜɪɟɦɹ ɫɬɪɨɛɚ ɞɥɹ ɧɭɠ-

ɧɨɝɨ 7-ɪɚɡɪɹɞɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɢ ɧɚɩɪɹɦɭɸ ɧɚɫɬɪɨɢɬɶ ɟɝɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

SENS:FREQ:GATE:TIME 1e-3    // ɮɬɭɛɨɩɝɥɛ ɝɫɠɧɠɨɣ ɬɭɫɩɜɛ = 1 ɧɬ

ȼɧɟɲɧɢɟ ɢɫɬɨɱɧɢɤɢ ɫɬɪɨɛɚ


ɂɫɬɨɱɧɢɤɢ ɫɬɪɨɛɚ EXTernal ɢ INPut[1] ɹɜɥɹɸɬɫɹ ɜɧɟɲɧɢɦɢ. EXTernal — ɷɬɨ ɪɚɡɴɟɦ BNC 

«Gate In/Out» (ȼɯɨɞ/ɜɵɯɨɞ ɫɬɪɨɛɢɪɨɜɚɧɢɹ) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɱɚɫɬɨɬɨɦɟɪɚ, ɚ INPut[1] — 

ɜɯɨɞ ɤɚɧɚɥɚ 1 ɱɚɫɬɨɬɨɦɟɪɚ (ɧɚ ɩɟɪɟɞɧɟɣ ɢɥɢ ɡɚɞɧɟɣ ɩɚɧɟɥɢ — Ɉɩɰɢɹ 201). Ɉɛɪɚ-

ɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɢɫɬɨɱɧɢɤ INPut[1] ɞɨɫɬɭɩɟɧ, ɬɨɥɶɤɨ ɟɫɥɢ ɤɚɧɚɥ 2 ɭɫɬɚɧɨɜɥɟɧ 

(Ɉɩɰɢɹ 106 ɢɥɢ 115) ɢ ɜɵɛɪɚɧ ɤɚɧɚɥɨɦ ɢɡɦɟɪɟɧɢɣ.
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ɉɨɥɹɪɧɨɫɬɶ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ


ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɚ ɩɨɥɹɪɧɨɫɬɶ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛɚ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɥɢ ɢɡɦɟɧɹɸɬɫɹ 

ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

[SENSe:]FREQuency:GATE:POLarity {POSitive|NEGative}
[SENSe:]FREQuency:GATE:POLarity?             (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ɂɧɚɱɟɧɢɟ POSitive ɧɚɱɢɧɚɟɬ ɢɡɦɟɪɟɧɢɹ ɩɨ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɮɪɨɧɬɭ ɫɢɝɧɚɥɚ ɧɚ ɪɚɡɴ-

ɟɦɟ BNC «Gate In/Out» (ȼɯɨɞ/ɜɵɯɨɞ ɫɬɪɨɛɢɪɨɜɚɧɢɹ) ɢɥɢ ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɚ 1, ɚ ɨɫɬɚ-

ɧɚɜɥɢɜɚɟɬ ɢɡɦɟɪɟɧɢɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɮɪɨɧɬɭ.

Ɂɧɚɱɟɧɢɟ NEGative ɧɚɱɢɧɚɟɬ ɢɡɦɟɪɟɧɢɹ ɩɨ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɮɪɨɧɬɭ ɫɢɝɧɚɥɚ ɧɚ ɪɚɡɴ-

ɟɦɟ BNC «Gate In/Out» (ȼɯɨɞ/ɜɵɯɨɞ ɫɬɪɨɛɢɪɨɜɚɧɢɹ) ɢɥɢ ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɚ 1, ɚ ɨɫɬɚ-

ɧɚɜɥɢɜɚɟɬ ɢɡɦɟɪɟɧɢɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɮɪɨɧɬɭ.

CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɧɚɫɬɪɨɣɤɭ ɩɨɥɹɪɧɨɫɬɢ. ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) 

ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet) ɜɵɛɢɪɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶ-
ɧɵɣ ɮɪɨɧɬ. 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɩɨɥɹɪɧɨɫɬɢ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸ-

ɳɢɟ ɤɨɦɚɧɞɵ:

// ɝɶɜɩɫ ɪɩɦɺɫɨɩɬɭɣ ɣ ɣɬɭɩɲɨɣɥɛ ɬɭɫɩɜɛ 
CONF:PER
  SENS:FREQ:GATE:POL POS     // ɮɬɭɛɨɩɝɥɛ ɪɩɦɺɫɨɩɬɭɣ
  SENS:FREQ:GATE:SOUR EXT    // ɮɬɭɛɨɩɝɥɛ ɣɬɭɩɲɨɣɥɛ

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɚ (EXTernal) ɞɥɹ ɩɚɪɚɦɟɬɪɚ 

OUTput:STATe ɧɭɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ OFF. Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, 

ɚ ɬɚɤɠɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɫɢɝɧɚɥɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚ-

ɰɢɢ ɞɪɭɝɢɯ ɩɪɢɛɨɪɨɜ, ɫɨɞɟɪɠɚɬɫɹ ɜ ɪɚɡɞɟɥɟ «ȼɤɥɸɱɟɧɢɟ ɫɢɝɧɚɥɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɧɚ ɪɚɡɴɟɦɟ BNC «Gate In/Out» (ȼɯɨɞ/ɜɵɯɨɞ ɫɬɪɨɛɢɪɨɜɚɧɢɹ)». 
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ɉɨɪɨɝ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ


Ⱦɥɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ INPut[1] ɩɨɦɢɦɨ ɩɨɥɹɪɧɨɫɬɢ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɭɠɧɨ 

ɭɤɚɡɚɬɶ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɜɯɨɞɧɨɟ ɩɨɪɨɝɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ. ɗɬɨ ɜɵɩɨɥɧɹɟɬɫɹ 

ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

INPut[1]:LEVel[:ABSolute]{<ɝɩɦɷɭɶ>|MINimum|MAXimum|DEFault}
INPut[1]:LEVel[:ABSolute]?[{MINimum|MAXimum|DEFault}]  (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ȼɵɛɪɚɧɧɚɹ ɩɨɥɹɪɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬ, ɤɚɤɨɣ ɮɪɨɧɬ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɨɬɤɪɵ-

ɜɚɟɬ ɫɬɪɨɛ ɩɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ. ɉɪɨɬɢɜɨɩɨɥɨɠɧɵɣ ɮɪɨɧɬ ɫɢɝ-
ɧɚɥɚ ɡɚɤɪɵɜɚɟɬ ɫɬɪɨɛ ɩɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ. (Ȼɨɥɟɟ ɩɨɞɪɨɛɧɚɹ 

ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɞɫɢɫɬɟɦɟ INPut ɫɨɞɟɪɠɢɬɫɹ ɜ Ƚɥɚɜɟ 4, «ɇɨɪɦɢɪɨɜɚɧɢɟ ɜɯɨɞɧɨɝɨ 

ɫɢɝɧɚɥɚ 53210A»).

ȿɫɥɢ ɜɵɛɪɚɧ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɚ (INPut[1]), ɜ ɤɚɱɟɫɬɜɟ ɤɚɧɚɥɚ ɢɡɦɟɪɟɧɢɣ ɞɨɥ-

ɠɟɧ ɛɵɬɶ ɭɤɚɡɚɧ ɤɚɧɚɥ 2 (Ɉɩɰɢɹ 106 ɢɥɢ 115).

ɍɫɬɚɧɨɜɤɚ ɩɨɥɹɪɧɨɫɬɢ ɢ ɭɪɨɜɧɹ ɞɥɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɚ:

// ɝɶɜɩɫ ɪɩɦɺɫɨɩɬɭɣ, ɣɬɭɩɲɨɣɥɛ ɬɭɫɩɜɛ ɣ ɪɩɫɩɞɩɝɩɞɩ ɮɫɩɝɨɺ
CONF:FREQ
  SENS:FREQ:GATE:POL POS    // ɮɬɭɛɨɩɝɥɛ ɪɩɦɺɫɨɩɬɭɣ
  SENS:FREQ:GATE:SOUR INP  // ɮɬɭɛɨɩɝɥɛ ɣɬɭɩɲɨɣɥɛ — ɥɛɨɛɦ 1
  INP:LEV 4                 // ɮɬɭɛɨɩɝɥɛ ɪɩɫɩɞɛ - 4 Ƚ
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ȿɫɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ INPut[1], ɬɨ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɚ 

ɢ ɢɫɬɨɱɧɢɤɚ ɢɡɦɟɪɹɟɦɨɝɨ ɫɢɝɧɚɥɚ ɧɟɥɶɡɹ ɜɵɛɢɪɚɬɶ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɤɚɧɚɥ. Ⱦɪɭɝɢɦɢ 

ɫɥɨɜɚɦɢ, ɤɚɧɚɥ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɚ ɧɟ ɦɨɠɟɬ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɢɡɦɟɪɟɧɢɹɯ.

ȼɤɥɸɱɟɧɢɟ ɫɢɝɧɚɥɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɚ ɪɚɡɴɟɦɟ
BNC «Gate In/Out» (ȼɯɨɞ/ɜɵɯɨɞ ɫɬɪɨɛɢɪɨɜɚɧɢɹ)


Ⱦɥɹ ɬɚɤɬɢɪɨɜɚɧɢɹ ɢ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɫ ɞɪɭɝɢɦɢ ɩɪɢɛɨɪɚɦɢ ɫɢɝɧɚɥɵ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɫ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ TIME ɢ INPut[1] ɦɨɠɧɨ ɩɨɞɚɬɶ ɧɚ ɪɚɡɴɟɦ ɜɯɨɞɚ/ɜɵɯɨɞɚ ɫɬɪɨ-

ɛɢɪɨɜɚɧɢɹ (Gate In/ Out) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɢ ɧɚɫɬɪɨɢɬɶ ɞɥɹ ɧɢɯ ɩɨɥɹɪɧɨɫɬɶ ɫ ɩɨɦɨ-

ɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

OUTPut[:STATe] {OFF|ON}
OUTPut[:STATe]?                               (ɮɨɪɦɚ ɡɚɩɪɨɫɚ) 

OUTPut:POLarity {NORMal|INVerted}
OUTPut:POLarity?                              (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

– ON ɜɤɥɸɱɚɟɬ ɜɵɯɨɞ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (Gate Out) — ɫɢɝɧɚɥɵ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɫ ɢɫɬɨɱɧɢɤɨɜ TIME ɢ INPut[1] ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɪɚɡɴɟɦ BNC ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ.

– OFF ɨɬɤɥɸɱɚɟɬ ɜɵɯɨɞ ɫɬɪɨɛɢɪɨɜɚɧɢɹ — ɪɚɡɴɟɦ BNC ɫɱɢɬɚɟɬɫɹ ɜɧɟɲɧɢɦ ɢɫɬɨɱ-
ɧɢɤɨɦ, ɬɨ ɟɫɬɶ ɜɯɨɞɨɦ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (Gate In). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɚ (EXTernal) ɧɭɠɧɨ ɭɤɚɡɚɬɶ ɡɧɚɱɟɧɢɟ OUTput:STATe OFF.

Ɂɧɚɱɟɧɢɟ NORMal ɜɵɛɢɪɚɟɬ ɜɨɫɯɨɞɹɳɢɣ (ɩɨɥɨɠɢɬɟɥɶɧɵɣ) ɩɟɪɟɯɨɞ ɫɢɝɧɚɥɚ, 

ɚ INVerted — ɫɩɚɞɚɸɳɢɣ (ɨɬɪɢɰɚɬɟɥɶɧɵɣ) ɩɟɪɟɯɨɞ.
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143

6 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ 
ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ 
ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ     144

Ʌɢɧɟɣɱɚɬɵɟ ɞɢɚɝɪɚɦɦɵ     163

Ƚɪɚɮɢɤɢ ɬɪɟɧɞɚ     176  

Ɋɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ     183

Ƚɪɚɮɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɢ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ     188

ɑɚɫɬɨɬɨɦɟɪ Keysight 53210A ɜɵɩɨɥɧɹɟɬ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɤɨɬɨɪɵɟ 

ɩɨɡɜɨɥɹɸɬ ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ ɨɬɫɱɟɬɵ, ɩɪɨɜɟɪɹɬɶ ɩɪɟɞɟɥɵ ɢ ɩɪɨɢɡɜɨɞɢɬɶ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ. Ɏɭɧɤɰɢɢ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ ɜɵɱɢɫɥɹɸɬ 
ɢ ɨɬɨɛɪɚɠɚɸɬ ɥɢɧɟɣɱɚɬɵɟ ɞɢɚɝɪɚɦɦɵ ɢ ɝɪɚɮɢɤɢ ɬɪɟɧɞɚ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ 

ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ.

ȼ ɷɬɨɣ ɝɥɚɜɟ ɫɨɞɟɪɠɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɬɢɯ ɮɭɧɤɰɢɣ ɜ ɩɨɞɫɢ-

ɫɬɟɦɟ SCPI CALCulate ɢ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ Math (Ɇɚɬɟɦɚɬɢɱɟ-

ɫɤɢɟ ɨɩɟɪɚɰɢɢ), Graph (Ƚɪɚɮɢɤɢ) ɢ Data Log (Ɋɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ).
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Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ
ɑɚɫɬɨɬɨɦɟɪ 553210A ɜɵɩɨɥɧɹɟɬ ɬɚɤɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɤɚɤ ɫɝɥɚɠɢɜɚɧɢɟ, 

ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ, ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢ ɩɪɨɜɟɪɤɚ 

ɩɪɟɞɟɥɨɜ. Ɋɢɫɭɧɨɤ 6-1 ɨɛɴɹɫɧɹɟɬ, ɤɚɤ ɜɤɥɸɱɚɸɬɫɹ ɷɬɢ ɮɭɧɤɰɢɢ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɜɤɥɸɱɚɸɬɫɹ ɧɚ ɞɜɭɯ ɭɪɨɜɧɹɯ: 1) ɩɨɞɫɢɫɬɟɦɚ CALCulate[1] 

ɜ ɰɟɥɨɦ ɢ 2) ɨɬɞɟɥɶɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ 

ɧɚɱɢɧɚɸɬɫɹ ɩɨɫɥɟ ɧɚɱɚɥɚ ɢɡɦɟɪɟɧɢɣ, ɡɚɩɭɳɟɧɧɵɯ ɤɨɦɚɧɞɨɣ INITiate:IMMediate ɢɥɢ 

READ?, ɥɢɛɨ ɩɪɢ ɜɵɛɨɪɟ ɨɩɟɪɚɰɢɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (ɫ ɜɧɭɬɪɟɧɧɢɦ ɬɪɢɝɝɟɪɨɦ). 

Ɉɬɫɱɟɬɵ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ, ɫɨɯɪɚɧɹ-

ɸɬɫɹ ɜ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɢ ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ (ɨɛɪɚɛɨɬɤɚ ɧɟ ɩɪɢɦɟɧɹ-

ɟɬɫɹ ɤ ɨɬɫɱɟɬɚɦ, ɭɠɟ ɩɨɦɟɳɟɧɧɵɦ ɜ ɩɚɦɹɬɶ).

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɨɛɪɚɛɨɬɚɧɧɵɯ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɰɢɤɥɚ ɬɪɢɝɝɟɪɚ (Ƚɥɚɜɚ 5, «Ɍɪɢ-

ɝɝɟɪɧɵɟ ɞɟɣɫɬɜɢɹ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ»), ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɬɪɢɝɝɟɪɨɜ 
(TRIGger:COUNt) ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɨɬɫɱɟɬɨɜ ɧɚ ɨɞɢɧ ɬɪɢɝɝɟɪ (SAMPle:COUNt). ɉɨ ɭɦɨɥɱɚ-

ɧɢɸ ɞɥɹ ɤɚɠɞɨɣ ɤɨɦɚɧɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɧɚɱɟɧɢɹ «1» ɞɥɹ ɤɨɥɢɱɟɫɬɜɚ ɬɪɢ-

ɝɝɟɪɨɜ ɢ ɤɨɥɢɱɟɫɬɜɚ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ. ɉɪɢ ɤɚɠɞɨɦ ɜɤɥɸɱɟɧɢɢ ɱɚɫɬɨɬɨɦɟɪɚ 

ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɨɱɢɳɚɟɬɫɹ ɢ ɝɟɧɟɪɢɪɭɟɬɫɹ ɧɨɜɵɣ ɧɚɛɨɪ ɞɚɧɧɵɯ, ɤ ɤɨɬɨɪɵɦ ɩɪɢɦɟ-

ɧɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ. Ɉɬɫɱɟɬɵ ɩɨɫɬɨɹɧɧɨ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɩɟɪɟɞɧɟɣ 

ɩɚɧɟɥɢ, ɩɨɤɚ ɧɚɫɬɪɨɟɧ ɜɧɭɬɪɟɧɧɢɣ (INTernal) ɢɫɬɨɱɧɢɤ ɬɪɢɝɝɟɪɚ.

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɢ ɝɪɚɮɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɨ ɤɨɬɨɪɵɯ ɝɨɜɨɪɢɬɫɹ ɜ ɷɬɨɣ ɝɥɚɜɟ, ɜɤɥɸɱɚ-

ɸɬɫɹ ɨɬɞɟɥɶɧɨ (Ɋɢɫɭɧɨɤ 6-1). Ɉɞɧɚɤɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱɟɧɨ ɧɟɫɤɨɥɶ-
ɤɨ ɨɩɟɪɚɰɢɣ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɨɞɧɢɦ ɢ ɬɟɦ ɠɟ ɧɚɛɨɪɨɦ ɨɬɫɱɟɬɨɜ.

Ʉɨɦɚɧɞɵ SCPI ɢ ɩɚɪɚɦɟɬɪɵ, ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜ ɷɬɨɣ ɝɥɚɜɟ, ɫɥɭɠɚɬ ɩɪɢɦɟɪɚɦɢ ɩɪɨ-

ɝɪɚɦɦɧɵɯ ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɨɬɨɦɟɪɨɦ. Ʉɨɦɚɧɞɵ ɩɨɞɪɨɛɧɨ ɨɩɢɫɵɜɚɸɬɫɹ ɜ ɪɚɡ-
ɞɟɥɟ «ɋɩɪɚɜɨɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɞɥɹ ɩɪɨɝɪɚɦɦɢɫɬɨɜ» ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ ɫɨ ɫɩɪɚɜɨɱɧɵ-
ɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɨ ɩɪɨɞɭɤɬɟ Keysight 53210A/53220A/ 53230A. 
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Ɋɢɫɭɧɨɤ 6-1 ȼɤɥɸɱɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ

ȼɤɥɸɱɟɧɢɟ ɩɨɞɫɢɫɬɟɦɵ CALCulate1 

Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɩɨɞ-

ɫɢɫɬɟɦɚ CALCculate1 ɢ ɤɨɧɤɪɟɬɧɚɹ ɧɭɠɧɚɹ ɨɩɟɪɚɰɢɹ. Ⱦɥɹ ɜɤɥɸɱɟɧɢɹ ɩɨɞɫɢɫɬɟɦɵ 

CALCulate1 ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ:

CALCulate[1][:STATe] {OFF|ON}
CALCulate[1][:STATe]?                          (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ON ɜɤɥɸɱɚɟɬ ɩɨɞɫɢɫɬɟɦɭ, OFF ɜɵɤɥɸɱɚɟɬ ɩɨɞɫɢɫɬɟɦɭ. ȿɫɥɢ ɩɨɞɫɢɫɬɟɦɚ ɨɬɤɥɸɱɟɧɚ, 

ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ ɢ/ɢɥɢ ɜ ɩɚɦɹɬɶ 
ɨɬɫɱɟɬɨɜ ɛɟɡ ɜɵɩɨɥɧɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɞɚɠɟ ɟɫɥɢ ɧɟɤɨɬɨɪɵɟ ɢɡ ɬɚɤɢɯ 

ɨɩɟɪɚɰɢɣ ɜɤɥɸɱɟɧɵ.

ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ

CALCulate1:AVERage

(ɫɬɚɬɢɫɬɢɤɚ) 

CALCulate1:SCALe

(ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ 
ɢ ɫɦɟɳɟɧɢɟ) 

CALCulate1:LIMit

(ɩɪɨɜɟɪɤɚ ɩɪɟɞɟɥɨɜ) 

CALCulate2:TRANsform:HISTogram

(ɥɢɧɟɣɱɚɬɵɟ ɞɢɚɝɪɚɦɦɵ) 

ɞɚɧɧɵɟ 

ɢɡɦɟɪɟɧɢɹ CALCulate1:STATe ON

CALCulate1:SCALe: STATe ON

CALCulate2:TRANsform:HISTogram:STATe ON

CALCulate1:LIMit:STATe ON

CALCulate1:AVERage:STATe ON

INITiate:IMMediate

READ?

CALCulate1:SMOothing

(ɫɤɨɥɶɡɹɳɟɟ ɫɪɟɞɧɟɟ) 

CALCulate1:SMOothing:STATe ON

ɛɭɮɟɪ 

ɜɵɜɨɞɚ

ɫɱɢɬɵɜɚɧɢɹ, ɜɵɡɜɚɧɧɵɟ INITiate:IMMediate, ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ

ɫɱɢɬɵɜɚɧɢɹ, ɜɵɡɜɚɧɧɵɟ READ?, ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɩɚɦɹɬɶ ɨɬɱɟɬɨɜ ɢ ɛɭɮɟɪ ɜɵɜɨɞɚ
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ɉɟɪɟɡɚɝɪɭɡɤɚ (*RST), ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɩɪɢɛɨɪɚ (SYSTem:PRESet) ɢɥɢ ɢɡɦɟ-

ɧɟɧɢɟ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɣ ɜɵɤɥɸɱɚɸɬ ɩɨɞɫɢɫɬɟɦɭ CALCulate1.

ɋɝɥɚɠɢɜɚɧɢɟ ɞɚɧɧɵɯ


ɂɡɦɟɪɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ «ɫɝɥɚɠɟɧɵ» ɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɵ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɦɚɬɟ-

ɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɧɚɞ ɜɯɨɞɹɳɢɦɢ ɞɚɧɧɵɦɢ. 

Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɫɥɭɱɚɣɧɵɯ ɩɨɦɟɯ ɜ ɬɪɚɤɬ ɞɚɧɧɵɯ ɦɨɠɧɨ ɞɨɛɚɜɢɬɶ ɮɢɥɶɬɪ ɫɤɨɥɶ-
ɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ (ɭɡɤɨɩɨɥɨɫɧɵɣ) (Ɋɢɫɭɧɨɤ 6-1). ɑɬɨɛɵ ɜɤɥɸɱɢɬɶ ɷɬɨɬ 
ɮɢɥɶɬɪ ɢ ɭɤɚɡɚɬɶ ɞɥɹ ɧɟɝɨ ɤɨɥɢɱɟɫɬɜɨ ɭɫɪɟɞɧɹɟɦɵɯ ɨɬɫɱɟɬɨɜ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭ-
ɸɳɢɟ ɤɨɦɚɧɞɵ:

CALCulate[1]:SMOothing[:STATe] {OFF|ON}
CALCulate[1]:SMOothing[:STATe]?               (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

CALCulate[1]:SMOothing:RESPonse {SLOW|MEDium|FAST}
CALCulate[1]:SMOothing:RESPonse?              (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ON ɜɤɥɸɱɚɟɬ ɮɢɥɶɬɪ ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ, ɪɚɡɦɟɳɚɹ ɟɝɨ ɜ ɬɪɚɤɬɟ ɞɚɧ-

ɧɵɯ. OFF ɜɵɤɥɸɱɚɟɬ ɷɬɨɬ ɮɢɥɶɬɪ. ɉɟɪɟɡɚɝɪɭɡɤɚ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ 

ɧɚɫɬɪɨɣɤɚ ɩɪɢɛɨɪɚ (SYSTem:PRESet) ɨɬɤɥɸɱɚɸɬ ɮɢɥɶɬɪ.
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Ʉɨɥɢɱɟɫɬɜɨ ɭɫɪɟɞɧɹɟɦɵɯ ɨɬɫɱɟɬɨɜ ɭɤɚɡɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

SLOW — 100 ɨɬɫɱɟɬɨɜ, ɮɢɥɶɬɪ ɫɛɪɚɫɵɜɚɟɬɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ + 100 ɱ./ɦɥɧ;

MEDium — 50 ɨɬɫɱɟɬɨɜ: ɮɢɥɶɬɪ ɫɛɪɚɫɵɜɚɟɬɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ + 300 ɱ./ɦɥɧ;

FAST — 10 ɨɬɫɱɟɬɨɜ: ɮɢɥɶɬɪ ɫɛɪɚɫɵɜɚɟɬɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ + 1000 ɱ./ɦɥɧ.

Ɏɢɥɶɬɪ ɫɛɪɚɫɵɜɚɟɬɫɹ, ɟɫɥɢ ɦɟɧɹɟɬɫɹ ɮɭɧɤɰɢɹ ɢɥɢ ɤɚɧɚɥ ɢɡɦɟɪɟɧɢɣ, ɟɫɥɢ ɮɢɤɫɢɪɭ-
ɟɬɫɹ ɧɨɜɵɣ ɧɚɛɨɪ ɨɬɫɱɟɬɨɜ ɢɥɢ ɟɫɥɢ ɢɡɦɟɪɟɧɢɹ ɜɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ ɞɢɚɩɚɡɨɧɚ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɭɤɚɡɚɧɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɨɬɫɱɟɬɨɜ (SLOW, MEDium, FAST).

ɉɨɫɥɟ ɫɛɪɨɫɚ ɮɢɥɶɬɪɚ ɡɧɚɱɟɧɢɟ ɨɬɫɱɟɬɚ ɜɵɱɢɫɥɹɟɬɫɹ ɤɚɤ ɫɪɟɞɧɟɟ ɨɬ ɧɚɫɬɪɨɟɧɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ (10, 50, 100). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɠɞɨɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɫɤɨɥɶɡɹɳɟɟ ɫɪɟɞɧɟɟ ɩɨ ɩɨɫɥɟɞɧɢɦ 10, 50 ɢɥɢ 100 ɢɡɦɟɪɟɧɢɹɦ. ȼɫɟɦ ɢɡɦɟɪɟ-

ɧɢɹɦ ɜ ɪɟɠɢɦɟ ɭɫɪɟɞɧɟɧɢɹ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɪɚɜɧɵɣ ɜɟɫ.

ɉɟɪɟɡɚɝɪɭɡɤɚ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɩɪɢɛɨɪɚ (SYSTem:PRESet) ɭɫɬɚ-

ɧɚɜɥɢɜɚɸɬ ɞɥɹ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɡɧɚɱɟɧɢɟ FAST.

ɉɪɢɦɟɪ ɫɝɥɚɠɢɜɚɧɢɹ
//ɣɢɧɠɫɠɨɣɺ ɲɛɬɭɩɭɶ ɩɡɣɟɛɠɧɩɞɩ ɬɣɞɨɛɦɛ 1 ɥȾɱ - ɥɛɨɛɦ 1
//ɬɩɥɫɛɴɠɨɣɠ ɳɮɧɛ ɟɦɺ 5000 ɩɭɬɲɠɭɩɝ
CONF:FREQ 1E3,(@1)
  SAMP:COUN 5000     // ɯɣɥɬɛɱɣɺ 5000 ɩɭɬɲɠɭɩɝ 
  CALC:STAT ON       // ɝɥɦɹɲɠɨɣɠ ɪɩɟɬɣɬɭɠɧɶ CALCulate1 
  CALC:SMO:STAT ON   // ɝɥɦɹɲɠɨɣɠ ɯɣɦɷɭɫɛ ɬɥɩɦɷɢɺɴɠɞɩ ɬɫɠɟɨɠɞɩ
  CALC:SMO:RESP SLOW // ɮɬɫɠɟɨɠɨɣɠ ɪɩ 100 ɩɭɬɲɠɭɛɧ
INIT

Ɏɭɧɤɰɢɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ

ɉɪɢ ɜɤɥɸɱɟɧɧɨɦ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɢ ɞɥɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɩɪɨɜɟɪɤɢ ɩɪɟɞɟ-

ɥɨɜ, ɥɢɧɟɣɱɚɬɵɯ ɞɢɚɝɪɚɦɦ ɢ ɝɪɚɮɢɤɨɜ ɬɪɟɧɞɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɫɲɬɚɛɢɪɨɜɚɧɧɵɟ 

ɞɚɧɧɵɟ. ɇɚ Ɋɢɫɭɧɤɟ 6-2 ɩɨɤɚɡɚɧ ɷɤɪɚɧ ɫ ɜɤɥɸɱɟɧɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ.
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Ɋɢɫɭɧɨɤ 6-2 ɗɤɪɚɧ 53210A ɫ ɜɤɥɸɱɟɧɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ

ȼɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɣ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ
ȼɫɟ ɮɭɧɤɰɢɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ 53210A ɜɤɥɸɱɚɸɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

CALCulate[1]:SCALe[:STATe] {OFF|ON}
CALCulate[1]:SCALe[:STATe]? (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ON ɜɤɥɸɱɚɟɬ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ. OFF ɜɵɤɥɸɱɚɟɬ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ. 

ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet) 

ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɨɬɤɥɸɱɚɟɬɫɹ.

CALCulate1:SCALe:UNIT

CALCulate1:SCALe:UNIT:STATe ON

CALCulate1:SCALe:STATe ON

CALCulate1:STATe ON

CALCulate1:SCALe:FUNCtion
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɮɭɧɤɰɢɣ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ
ɑɚɫɬɨɬɨɦɟɪ ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ: ɨɬɧɨɫɢɬɟɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ, ɢɡɦɟɧɟɧɢɟ ɜ ɩɪɨɰɟɧɬɚɯ (PCT), ɢɡɦɟɧɟɧɢɟ ɜ ɞɨɥɹɯ ɧɚ ɦɢɥɥɢɨɧ (PPM), 

ɢɡɦɟɧɟɧɢɟ ɜ ɞɨɥɹɯ ɧɚ ɦɢɥɥɢɚɪɞ (PPB) ɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ (Mx-B). Ɏɭɧɤɰɢɹ ɜɵɛɢ-

ɪɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

CALCulate[1]:SCALe:FUNCtion {NULL|PCT|PPM|PPB|SCALe}
CALCulate[1]:SCALe:FUNCtion?                   (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

NULL — ɩɪɢɦɟɧɹɟɬ ɮɭɧɤɰɢɸ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɨɦ ɛɭɞɟɬ ɪɚɡɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɹ ɢ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ. (ɂɧɮɨɪɦɚɰɢɹ ɨ ɧɚɫɬɪɨɣɤɚɯ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ 

ɫɨɞɟɪɠɢɬɫɹ ɜ ɪɚɡɞɟɥɟ «Ɉɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ»).

PCT — ɩɪɢɦɟɧɹɟɬ ɮɭɧɤɰɢɸ ɢɡɦɟɧɟɧɢɹ ɜ ɩɪɨɰɟɧɬɚɯ. Ɋɟɡɭɥɶɬɚɬ — ɪɚɡɧɢɰɚ ɦɟɠɞɭ 
ɢɡɦɟɪɟɧɢɹɦɢ ɢ ɨɩɨɪɧɵɦ ɡɧɚɱɟɧɢɟɦ, ɜɵɪɚɠɟɧɧɚɹ ɜ ɩɪɨɰɟɧɬɚɯ.

PPM — ɩɪɢɦɟɧɹɟɬ ɮɭɧɤɰɢɸ ɢɡɦɟɧɟɧɢɹ ɜ ɞɨɥɹɯ ɧɚ ɦɢɥɥɢɨɧ. Ɋɟɡɭɥɶɬɚɬ — ɪɚɡɧɢɰɚ 

ɦɟɠɞɭ ɢɡɦɟɪɟɧɢɹɦɢ ɢ ɨɩɨɪɧɵɦ ɡɧɚɱɟɧɢɟɦ, ɜɵɪɚɠɟɧɧɚɹ ɜ ɦɢɥɥɢɨɧɧɵɯ ɞɨɥɹɯ. 

PPM — ɩɪɢɦɟɧɹɟɬ ɮɭɧɤɰɢɸ ɢɡɦɟɧɟɧɢɹ ɜ ɞɨɥɹɯ ɧɚ ɦɢɥɥɢɚɪɞ. Ɋɟɡɭɥɶɬɚɬ — ɪɚɡɧɢɰɚ 

ɦɟɠɞɭ ɢɡɦɟɪɟɧɢɹɦɢ ɢ ɨɩɨɪɧɵɦ ɡɧɚɱɟɧɢɟɦ, ɜɵɪɚɠɟɧɧɚɹ ɜ ɦɢɥɥɢɚɪɞɧɵɯ ɞɨɥɹɯ. 

SCALe — ɩɪɢɦɟɧɹɟɬ ɮɭɧɤɰɢɸ Mx-B. Ɋɟɡɭɥɶɬɚɬ — ɩɪɨɢɡɜɟɞɟɧɢɟ ɢɡɦɟɪɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 
(x) ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ M (ɤɨɦɚɧɞɚ CALCulate1:SCALe:GAIN), ɢɡ ɤɨɬɨɪɨɝɨ ɜɵɱɢɬɚ-

ɟɬɫɹ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ ȼ (CALCulate1:SCALe:OFFSet). ȿɫɥɢ ɜɤɥɸɱɟɧ (On) ɩɚɪɚɦɟɬɪ 

CALCulate1:SCALe:INVert, ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɧɜɟɪɬɢɪɭɟɬɫɹ (1/x), ɱɬɨ 

ɩɨ ɫɭɬɢ ɨɡɧɚɱɚɟɬ ɨɩɟɪɚɰɢɸ M/x-B.



6 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A

150 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

Ɋɟɡɭɥɶɬɚɬɵ ɮɭɧɤɰɢɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ -1,0E+24 

ɞɨ -1,0E-24, 0.0 ɢɥɢ ɨɬ +1,0E-24 ɞɨ 1,0E+24. Ɋɟɡɭɥɶɬɚɬɵ ɡɚ ɩɪɟɞɟɥɚɦɢ ɷɬɢɯ ɝɪɚɧɢɰ ɛɭɞɭɬ 
ɡɚɦɟɧɟɧɵ ɧɚ ɡɧɚɱɟɧɢɟ -9,9E+37 (ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɛɟɫɤɨɧɟɱɧɨɫɬɶ), 0 ɢɥɢ +9,9E+37 (ɩɨɥɨ-

ɠɢɬɟɥɶɧɚɹ ɛɟɫɤɨɧɟɱɧɨɫɬɶ).

ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet) 

ɮɭɧɤɰɢɹ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɡɧɚɱɟɧɢɟ NULL.

Ɉɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ


Ɏɭɧɤɰɢɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ NULL, PCT, PPM ɢ PPB ɢɫɩɨɥɶɡɭɸɬ ɨɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ.
Ⱦɥɹ PCT, PPM ɢ PPB ɡɧɚɱɟɧɢɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ «0».Ɉɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ 
ɩɨɥɭɱɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɥɢ ɡɚɞɚɧɨ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ:

CALCulate[1]:SCALe:REFerence:AUTO {OFF|ON}
CALCulate[1]:SCALe:REFerence:AUTO?             (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

CALCulate[1]:SCALe:REFerence {<ɩɪɩɫɨɩɠ_ɢɨɛɲɠɨɣɠ>|MINimum|MAXimum|DEFault}
CALCulate[1]:SCALe:REFerence? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ON ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬ ɩɟɪɜɵɟ ɢɡɦɟɪɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɵɯ ɞɥɹ ɜɫɟɯ ɩɨɫɥɟ-

ɞɭɸɳɢɯ ɨɬɫɱɟɬɨɜ ɜ ɝɪɭɩɩɟ (ɪɚɡɦɟɪ ɝɪɭɩɩɵ = ɤɨɥ-ɜɨ ɬɪɢɝɝɟɪɨɜ × ɤɨɥ-ɜɨ ɤɨɧɬɪɨɥɶɧɵɯ 
ɬɨɱɟɤ). OFF ɨɬɤɥɸɱɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɢ ɬɪɟɛɭɟɬ ɩɪɹɦɨɝɨ ɭɤɚɡɚɧɢɹ ɨɩɨɪɧɨɝɨ 

ɡɧɚɱɟɧɢɹ.

ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet) 

ɜɤɥɸɱɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ (ON).

<ɨɩɨɪɧɨɟ_ɡɧɚɱɟɧɢɟ> — ɹɜɧɵɦ ɨɛɪɚɡɨɦ ɭɤɚɡɵɜɚɟɬ ɨɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ. Ɉɩɨɪɧɨɟ ɡɧɚɱɟ-

ɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɫɟɯ ɨɬɫɱɟɬɨɜ ɜ ɝɪɭɩɩɟ.
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ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɣɪɨɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet) 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ 0,0 ɢ ɜɤɥɸɱɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ 

ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ.

ɇɚɠɚɬɢɟ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɤɧɨɩɤɢ Get New Reference (ɉɨɥɭɱɢɬɶ ɧɨɜɨɟ ɨɩɨɪ-

ɧɨɟ ɡɧɚɱɟɧɢɟ) ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɨɜɨɟ ɨɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɢɡɦɟɪɟɧɢɹ, ɜɵɩɨɥɧɟɧ-

ɧɨɝɨ ɩɪɢ ɩɟɪɜɨɦ ɫɢɝɧɚɥɟ ɬɪɢɝɝɟɪɚ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ. ɉɚɪɚɦɟɬɪ Ref Value 

(Ɉɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ) ɩɨɡɜɨɥɹɟɬ ɜɜɟɫɬɢ ɨɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ ɜɪɭɱɧɭɸ ɫ ɩɨɦɨɳɶɸ 

ɩɨɜɨɪɨɬɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɢɥɢ ɱɢɫɥɨɜɵɯ ɤɧɨɩɨɤ ɫ ɤɥɚɜɢɲɟɣ SHIFT.

ɉɪɢɦɟɪ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ 

//ɩɪɫɠɟɠɦɠɨɣɠ ɫɛɢɨɣɱɶ ɝ ɪɫɩɱɠɨɭɛɰ ɪɩ 100 
//ɣɢɧɠɫɠɨɣɺɧ ɲɛɬɭɩɭɶ ɬ ɩɪɩɫɨɶɧ ɢɨɛɲɠɨɣɠɧ 50000,000
CONF:FREQ 50E3,(@1)
  SAMP:COUN 100           // ɯɣɥɬɛɱɣɺ 100 ɩɭɬɲɠɭɩɝ 
  CALC:STAT ON       // ɝɥɦɹɲɠɨɣɠ ɪɩɟɬɣɬɭɠɧɶ CALCulate1
  CALC:SCAL:STAT ON       // ɝɥɦɹɲɠɨɣɠ ɧɛɬɳɭɛɜɣɫɩɝɛɨɣɺ 
  CALC:SCAL:FUNC PCT      // ɝɶɜɩɫ ɯɮɨɥɱɣɣ ɧɛɬɳɭɛɜɣɫɩɝɛɨɣɺ (PCT)
  CALC:SCAL:REF 50.000E3  // ɮɬɭɛɨɩɝɥɛ ɩɪɩɫɨɩɞɩ ɢɨɛɲɠɨɣɺ
INIT

ɍɫɢɥɟɧɢɟ ɢ ɫɦɟɳɟɧɢɟ ɦɚɫɲɬɚɛɚ
Ɏɭɧɤɰɢɹ CALCulate[1]:SCALe:FUNCtion SCALe ɜɵɩɨɥɧɹɟɬ ɞɥɹ ɤɚɠɞɨɝɨ ɨɬɫɱɟɬɚ ɨɩɟɪɚɰɢɸ 

Mx-B, ɝɞɟ M ɨɛɨɡɧɚɱɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ, x — ɡɧɚɱɟɧɢɟ ɨɬɫɱɟɬɚ, ɚ B — ɫɦɟ-

ɳɟɧɢɟ. Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɮɨɪɦɭɥɟ, ɡɚɞɚɟɬɫɹ 

ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ:

CALCulate[1]:SCALe:GAIN {<ɮɬɣɦɠɨɣɠ>|MINimum|MAXimum|DEFault}
CALCulate[1]:SCALe:GAIN? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ:

ɩɭ -1.0E+15 ɟɩ -1.0E-15, 0.0,   ɩɭ +1.0E-15 ɟɩ  +1.0E+15 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɭɫɢɥɟɧɢɟ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ 1.0, ɢ ɷɬɨ ɠɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɩɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet).
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Ɂɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ (B) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

CALCulate[1]:SCALe:OFFSet {<ɬɧɠɴɠɨɣɠ>|MINimum|MAXimum|DEFault}
CALCulate[1]:SCALe:OFFSet? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ (offset) ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ  

ɩɭ -1.0E+15 ɟɩ -1.0E-15, 0.0,   ɩɭ +1.0E-15 ɟɩ  +1.0E+15

ɉɨ ɭɦɨɥɱɚɧɢɸ ɫɦɟɳɟɧɢɟ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ 0.0, ɢ ɨɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɩɟɪɟɡɚ-

ɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet). 

ɂɧɜɟɪɬɢɪɨɜɚɧɢɟ ɨɬɫɱɟɬɚ (1/x) ȿɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɧɜɟɪɬɢɪɨɜɚɬɶ ɤɚɠɞɵɣ 

ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɣ ɨɬɫɱɟɬ ɞɨ ɟɝɨ ɩɨɞɫɬɚɧɨɜɤɢ ɜ ɮɨɪɦɭɥɭ Mx-B, ɱɬɨ ɨɡɧɚɱɚɟɬ ɩɪɢɦɟ-

ɧɟɧɢɟ ɮɨɪɦɭɥɵ M/x-B. ɂɧɜɟɪɬɢɪɨɜɚɧɢɟ ɜɤɥɸɱɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

CALCulate[1]:SCALe:INVert {OFF|ON} 
CALCulate[1]:SCALe:INVert?                 (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ON ɢɧɜɟɪɬɢɪɭɟɬ ɨɬɫɱɟɬ. OFF ɨɬɤɥɸɱɚɟɬ ɢɧɜɟɪɬɢɪɨɜɚɧɢɟ ɨɬɫɱɟɬɚ.

ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet) 

ɢɧɜɟɪɬɢɪɨɜɚɧɢɟ ɨɬɫɱɟɬɨɜ ɨɬɤɥɸɱɚɟɬɫɹ.

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɮɭɧɤɰɢɢ Invert x (ɂɧɜɟɪɬɢɪɨɜɚɬɶ ɯ) ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (Ƚɰ, ɫ) 
ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɨɬɤɥɸɱɚɸɬɫɹ. ȿɫɥɢ ɧɭɠɧɨ ɨɬɨɛɪɚɠɚɬɶ ɟɞɢɧɢɰɵ, ɫɦ. ɪɚɡɞɟɥ 

«ɇɚɡɧɚɱɟɧɢɟ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɨɬɫɱɟɬɨɜ». 
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ɇɚɡɧɚɱɟɧɢɟ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɨɬɫɱɟɬɨɜ


ɑɬɨɛɵ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɛɵɥɨ ɭɞɨɛɧɟɟ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɫɱɟɬɵ, ɜɵ ɦɨɠɟɬɟ ɧɚɡɧɚ-

ɱɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ «ɫɬɪɨɤɢ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɣ» ɞɥɹ ɥɸɛɨɣ ɮɭɧɤɰɢɢ ɦɚɫɲɬɚɛɢ-

ɪɨɜɚɧɢɹ. ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ ɫɬɪɨɤɚ ɡɚɦɟɧɹɟɬ ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢɛɨɪɨɦ ɟɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɣ (Ƚɰ, ɩɪɨɰɟɧɬɵ, ɦɢɥɥɢɨɧɧɵɟ ɱɚɫɬɢ ɢ ɬ. ɩ.). ɉɪɟɮɢɤɫ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 

(ɦɤ, ɦ, ɤ, Ɇ) ɨɫɬɚɟɬɫɹ. 

ɋɬɪɨɤɚ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɱɚɫɬɨɬɨɦɟɪɟ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨ-

ɳɶɸ ɤɨɦɚɧɞ: 

CALCulate[1]:SCALe:UNIT:STATe {OFF|ON}
CALCulate[1]:SCALe:UNIT:STATe?                 (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

CALCulate[1]:SCALe:UNIT "<ɠɟɣɨɣɱɶ>"
CALCulate[1]:SCALe:UNIT?  (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ON ɨɬɨɛɪɚɠɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɧɚ ɩɟɪɟɞɧɟɣ 

ɩɚɧɟɥɢ. OFF ɨɬɤɥɸɱɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ.
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Ɂɧɚɱɟɧɢɟ ɟɞɢɧɢɰɵ ɦɨɠɟɬ ɢɦɟɬɶ ɨɬ ɨɞɧɨɝɨ ɞɨ ɱɟɬɵɪɟɯ ɫɢɦɜɨɥɨɜ. Ⱦɜɨɣɧɵɟ ɤɚɜɵɱɤɢ 

ɜɨɤɪɭɝ ɷɬɨɣ ɫɬɪɨɤɢ ɜɯɨɞɹɬ ɜ ɤɨɦɚɧɞɭ. ɇɚɡɧɚɱɟɧɧɵɟ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɩɨɹɜɥɹɸɬɫɹ 

ɬɨɥɶɤɨ ɧɚ ɷɤɪɚɧɟ ɱɚɫɬɨɬɨɦɟɪɚ. 

ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet) 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɨɬɤɥɸɱɚɸɬɫɹ.

ɑɬɨɛɵ ɜɜɟɫɬɢ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɧɚɠɦɢɬɟ ɩɪɨɝɪɚɦɦɧɭɸ 

ɤɧɨɩɤɭ User Units (ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ), ɜɤɥɸɱɢɬɟ ɟɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ (On) ɢ ɜɵɛɟɪɢɬɟ ɩɨɥɨɠɟɧɢɹ ɫɢɦɜɨɥɨɜ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɝɨ ɪɟɝɭɥɹ-

ɬɨɪɚ ɢ ɤɥɚɜɢɲ ɫɨ ɫɬɪɟɥɤɚɦɢ.

ɉɪɢɦɟɪ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ
ɋɥɟɞɭɸɳɢɣ ɩɪɢɦɟɪ — ɬɢɩɢɱɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɤɨɦɚɧɞ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ 

ɜ ɩɨɞɫɢɫɬɟɦɟ SCPI CALCulate[1].

//ɇɛɬɳɭɛɜɣɫɩɝɛɨɣɠ 500 ɩɭɬɲɠɭɩɝ (M/x-B) ɣ ɨɛɢɨɛɲɠɨɣɠ ɠɟɣɨɣɱ ɣɢɧɠɫɠɨɣɺ
CONF:FREQ (@1)             // ɣɢɧɠɫɠɨɣɺ ɲɛɬɭɩɭɶ
  SAMP:COUN 500            // 500 ɩɭɬɲɠɭɩɝ/ɭɫɣɞɞɠɫ 
  SENS:FREQ:GATE:TIME .010 // ɮɬɭɛɨɩɝɥɛ ɧɣɨɣɧɛɦɷɨɩɞɩ ɝɫɠɧɠɨɣ ɬɭɫɩɜɛ
  CALC:STAT ON             // ɝɥɦɹɲɠɨɣɠ ɪɩɟɬɣɬɭɠɧɶ CALCulate1
  CALC:SCAL:STAT ON       // ɝɥɦɹɲɠɨɣɠ ɩɪɠɫɛɱɣɣ ɧɛɬɳɭɛɜɣɫɩɝɛɨɣɺ 
  CALC:SCAL:FUNC SCAL      // ɮɬɭɛɨɩɝɥɛ ɯɮɨɥɱɣɣ ɧɛɬɳɭɛɜɣɫɩɝɛɨɣɺ Mx-B
  CALC:SCAL:INV ON         // ɣɨɝɠɫɭɣɫɩɝɛɨɣɠ ɩɭɬɲɠɭɩɝ (M/x-B)
  CALC:SCAL:GAIN 100       // ɮɬɭɛɨɩɝɥɛ ɥɩɸɯɯɣɱɣɠɨɭɛ ɮɬɣɦɠɨɣɺ (M)
  CALC:SCAL:OFFS 0         // ɮɬɭɛɨɩɝɥɛ ɬɧɠɴɠɨɣɺ (B)
  CALC:SCAL:UNIT:STAT ON   // ɝɥɦɹɲɠɨɣɠ ɪɩɦɷɢɩɝɛɭɠɦɷɬɥɣɰ ɠɟɣɨɣɱ ɣɢɧɠɫɠɨɣɺ
  CALC:SCAL:UNIT "sec"     // ɨɛɢɨɛɲɠɨɣɠ ɠɟɣɨɣɱ ɣɢɧɠɫɠɨɣɺ ɟɦɺ ɩɭɬɲɠɭɩɝ 
INIT                       // ɢɛɪɮɬɥ ɩɭɬɲɠɭɩɝ   

ɉɪɢ ɱɚɫɬɨɬɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 1 ɆȽɰ ɱɚɫɬɨɬɨɦɟɪ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶ ɨɬɫɱɟɬɵ ɩɪɢ-

ɦɟɪɧɨ +100.00... ɦɤɫ.
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ɋɬɚɬɢɫɬɢɤɚ

ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɧɟɩɪɟɪɵɜɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɤ ɬɨɥɶɤɨ ɱɬɨ ɜɵɩɨɥɧɟɧɧɵɦ 

ɨɬɫɱɟɬɚɦ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ
(TRIGger:COUNt × SAMPle:COUNt). Ʉɨɦɚɧɞɵ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɝɟɧɟɪɢɪɭɸɬɫɹ ɫɬɚɬɢ-

ɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɨɩɢɫɚɧɵ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ.

Ʉɚɤ ɭɠɟ ɭɩɨɦɢɧɚɥɨɫɶ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱɟɧɨ ɧɟɫɤɨɥɶɤɨ ɨɩɟɪɚɰɢɣ. 

Ɋɢɫɭɧɨɤ 6-3 ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪ, ɜ ɤɨɬɨɪɨɦ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɚɬɢ-

ɫɬɢɤɚ ɢ ɩɪɨɜɟɪɤɚ ɩɪɟɞɟɥɨɜ.

Ɋɢɫɭɧɨɤ 6-3 ɗɤɪɚɧ ɱɚɫɬɨɬɨɦɟɪɚ, ɧɚ ɤɨɬɨɪɨɦ ɜɤɥɸɱɟɧɵ ɩɪɨɜɟɪɤɚ ɩɪɟɞɟɥɨɜ
ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ

CALCulate1:AVERage:STATe ONCALCulate1:STATe ON

CALCulate1:AVERage CLEar
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ȼɤɥɸɱɟɧɢɟ ɫɬɚɬɢɫɬɢɤɢ
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢɯ ɧɭɠɧɨ ɜɤɥɸɱɢɬɶ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ:

CALCulate[1]:AVERage:STATe {OFF|ON}
CALCulate[1]:AVERage[:STATe]?                  (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ON ɜɤɥɸɱɚɟɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɨ ɨɬɫɱɟɬɚɦ ɩɨ ɦɟɪɟ ɢɯ ɮɢɤɫɚɰɢɢ. Ʉ ɫɬɚɬɢɫɬɢɱɟ-

ɫɤɢɦ ɞɚɧɧɵɦ ɨɬɧɨɫɹɬɫɹ: ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ, ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɚ ɬɚɤɠɟ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɜɨɣɧɨɣ ɚɦɩɥɢɬɭɞɵ. 

OFF ɜɵɤɥɸɱɚɟɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɜɵɱɢɫɥɟɧɢɹ. 

ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet) 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɜɵɱɢɫɥɟɧɢɹ ɨɬɤɥɸɱɚɸɬɫɹ.

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ
ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɱɢɧɚɸɬɫɹ ɫ ɜɤɥɸɱɟɧɢɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 

(Math) ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ (Statistics).  Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɭɱɢɬɵɜɚɸ-

ɳɢɯɫɹ ɜ ɧɚɛɨɪɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɨɬɨɛɪɚɠɚɟɬɫɹ ɤɚɤ ɡɧɚɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 

ɨɬɫɱɟɬɨɜ (Count) (Ɋɢɫɭɧɨɤ 6-3). Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ ɦɨɠɧɨ ɭɡɧɚɬɶ ɫ ɩɨɦɨɳɶɸ 

ɤɨɦɚɧɞɵ:

CALCulate[1]:AVERage:COUNt:CURRent?

ɗɬɨ ɤɨɥɢɱɟɫɬɜɨ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɩɨɫɥɟ ɡɚɩɭɫɤɚ ɢɡɦɟɪɟɧɢɣ (ɧɚɩɪɢ-

ɦɟɪ, ɬɚɤ: INITiate:IMMediate, READ?, MEASure?).

ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet) 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ «1».

ɋɪɟɞɧɟɟ, ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ
ɋɪɟɞɧɟɟ (ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ), ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢ ɦɚɤ-
ɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɬɟɤɭɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫ ɩɨɦɨ-

ɳɶɸ ɤɨɦɚɧɞɵ:

CALCulate[1]:AVERage:ALL?

ȿɫɥɢ ɨɬɫɱɟɬɵ ɛɵɥɢ ɩɨɞɜɟɪɝɧɭɬɵ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɸ (ɫɦ. ɪɚɡɞɟɥ «Ɏɭɧɤɰɢɢ ɦɚɫɲɬɚ-

ɛɢɪɨɜɚɧɢɹ»), ɫɬɚɬɢɫɬɢɤɚ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɦɚɫɲɬɚɛɢɪɨɜɚɧɧɵɯ ɨɬɫɱɟɬɚɯ. 
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ɉɪɢɦɟɪ: ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ
ȼ ɫɥɟɞɭɸɳɢɯ ɩɪɢɦɟɪɚɯ ɜɨɡɜɪɚɳɚɟɬɫɹ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, 

ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɫɟɪɢɢ ɢɡ 500 ɨɬɫɱɟɬɨɜ. Ⱦɥɹ ɩɨɥɧɨɬɵ 

ɢɧɮɨɪɦɚɰɢɢ ɨɬɨɛɪɚɠɚɟɬɫɹ ɢ ɡɧɚɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɬɪɢɝɝɟɪɨɜ, ɯɨɬɹ ɞɥɹ ɧɟɝɨ ɩɨ ɭɦɨɥ-

ɱɚɧɢɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɧɚɱɟɧɢɟ «1». Ɉɩɟɪɚɬɨɪ WAIT ɩɨɡɜɨɥɹɟɬ ɨɬɥɨɠɢɬɶ ɚɧɚɥɢɡ 
ɞɨ ɬɨɝɨ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɛɭɞɭɬ ɩɨɥɭɱɟɧɵ ɜɫɟ ɞɚɧɧɵɟ.

CONF:FREQ (@1)             // ɣɢɧɠɫɠɨɣɺ ɲɛɬɭɩɭɶ ɨɛ ɥɛɨɛɦɠ 1
  TRIG:COUN 1             // ɥɩɦɣɲɠɬɭɝɩ ɭɫɣɞɞɠɫɩɝ = 1
  SAMP:COUN 500            // 500 ɩɭɬɲɠɭɩɝ ɨɛ ɭɫɣɞɞɠɫ
  SENS:FREQ:GATE:TIME .010 // ɝɫɠɧɺ ɬɭɫɩɜɛ 10 ɧɬ   
  CALC:STAT ON            // ɝɥɦɹɲɠɨɣɠ ɪɩɟɬɣɬɭɠɧɶ CALCulate1 
  CALC:AVER:STAT ON       // ɝɥɦɹɲɠɨɣɠ ɬɭɛɭɣɬɭɣɥɣ
INIT                       // ɢɛɪɮɬɥ ɣɢɧɠɫɠɨɣɤ 
*WAI                       // ɩɡɣɟɛɨɣɠ ɢɛɝɠɫɳɠɨɣɺ ɝɬɠɰ ɩɭɬɲɠɭɩɝ
CALC:AVER:ALL?             // ɝɶɲɣɬɦɠɨɣɠ ɬɭɛɭɣɬɭɣɲɠɬɥɣɰ ɟɛɨɨɶɰ
ɗɬɚ ɤɨɦɚɧɞɚ ɜɨɡɜɪɚɳɚɟɬ ɞɚɧɧɵɟ ɫɥɟɞɭɸɳɟɝɨ ɜɢɞɚ:

            ɫɪɟɞɧɟɟ                             ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 
+5.50020355962701E+006 +2.59738014535884E+006

        ɦɢɧ. ɡɧɚɱɟɧɢɟ                               ɦɚɤɫ. ɡɧɚɱɟɧɢɟ 
+1.04179550991303E+006, +9.94903904473447E+006

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ, ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɜɨɣɧɨɣ ɚɦɩɥɢɬɭɞɵ
ɂɧɞɢɜɢɞɭɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɨɝɨ ɧɚɛɨɪɚ ɨɬɫɱɟɬɨɜ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫ ɩɨɦɨ-

ɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ. ɉɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɸɛɨɣ ɢɡ ɷɬɢɯ ɤɨɦɚɧɞ ɧɭɠɧɨ ɜɤɥɸ-

ɱɢɬɶ ɫɬɚɬɢɫɬɢɤɭ: CALCulate[1]:AVERage:STATe ON.

CALCulate[1]:AVERage:AVERage? 

– ɜɨɡɜɪɚɳɚɟɬ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɜɫɟɯ ɨɬɫɱɟɬɨɜ ɜ ɬɟɤɭɳɟɣ ɝɪɭɩɩɟ
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CALCulate[1]:AVERage:MINimum? 

– ɜɨɡɜɪɚɳɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɢ ɜɫɟɯ ɨɬɫɱɟɬɨɜ ɜ ɬɟɤɭɳɟɣ ɝɪɭɩɩɟ.

CALCulate[1]:AVERage:MAXimum? 

– ɜɨɡɜɪɚɳɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɢ ɜɫɟɯ ɨɬɫɱɟɬɨɜ ɜ ɬɟɤɭɳɟɣ ɝɪɭɩɩɟ.

CALCulate[1]:AVERage:PTPeak? 

– ɜɨɡɜɪɚɳɚɟɬ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɜɨɣɧɨɣ ɚɦɩɥɢɬɭɞɵ (ɬ. ɟ. ɫɪɟɞɧɟɟ ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ – ɫɪɟɞɧɟɟ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ) ɩɨ ɜɫɟɦ ɨɬɫɱɟɬɚɦ ɜ ɬɟɤɭɳɟɣ ɝɪɭɩɩɟ. 

ɉɪɢɦɟɪ: ȼɵɱɢɫɥɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ
ȼ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɩɨɥɭɱɚɬɶ ɜɫɟ ɷɬɢ ɩɚɪɚɦɟɬɪɵ ɨɬɫɱɟɬɨɜ
ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ.

CONF:PER (@1)               // ɨɛɬɭɫɩɤɥɛ ɪɠɫɣɩɟɣɲɠɬɥɣɰ ɣɢɧɠɫɠɨɣɤ
  TRIG:COUN 2             // ɥɩɦɣɲɠɬɭɝɩ ɭɫɣɞɞɠɫɩɝ = 2  
  SAMP:COUN 100            // 100 ɩɭɬɲɠɭɩɝ ɨɛ ɭɫɣɞɞɠɫ
  SENS:FREQ:GATE:TIME .010 // ɝɫɠɧɺ ɬɭɫɩɜɛ 10 ɧɬ
  CALC:STAT ON            // ɝɥɦɹɲɠɨɣɠ ɪɩɟɬɣɬɭɠɧɶ CALCulate1
  CALC:AVER:STAT ON       // ɝɥɦɹɲɠɨɣɠ ɬɭɛɭɣɬɭɣɥɣ
INIT                       // ɢɛɪɮɬɥ ɣɢɧɠɫɠɨɣɤ 
*WAI                       // ɩɡɣɟɛɨɣɠ ɢɛɝɠɫɳɠɨɣɺ ɝɬɠɰ ɩɭɬɲɠɭɩɝ
CALC:AVER:MIN?             // ɢɛɪɫɩɬ ɣɨɟɣɝɣɟɮɛɦɷɨɶɰ ɪɛɫɛɧɠɭɫɩɝ
CALC:AVER:MAX?
CALC:AVER:AVER?
CALC:AVER:PTP?

ɋɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ
ɋɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɞɨɫɬɭɩɧɨ ɧɚ ɨɛɨɢɯ ɱɚɫɬɨɬɨɦɟɪɚɯ ɩɨ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɟ:

CALCulate[1]:AVERage:SDEViation?

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɧɭɠɧɨ ɡɚɪɚɧɟɟ ɜɤɥɸɱɢɬɶ ɩɨɞɫɢɫɬɟɦɭ 
CALCulate1 ɢ ɫɬɚɬɢɫɬɢɤɭ.
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Ɉɱɢɫɬɤɚ/ɫɛɪɨɫ ɫɬɚɬɢɫɬɢɤɢ
ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɬɟɤɭɳɟɦɭ ɧɚɛɨɪɭ ɨɬɫɱɟɬɨɜ ɨɱɢɳɚɸɬɫɹ ɨɞɧɨɣ ɢɡ ɫɥɟɞɭɸ-

ɳɢɯ ɤɨɦɚɧɞ:

– ɜɤɥɸɱɟɧɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ — CALCulate[1]:AVERage[:STATe] ON

– ɧɨɜɵɣ ɰɢɤɥ ɢɡɦɟɪɟɧɢɣ — INITiate:IMMediate, READ?, MEASure?

– ɨɬɩɪɚɜɤɚ ɧɨɜɨɣ ɤɨɦɚɧɞɵ SCPI ɢɥɢ ɢɡɦɟɧɟɧɢɟ ɬɟɤɭɳɟɝɨ ɩɚɪɚɦɟɬɪɚ SCPI

– ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɩɪɢɛɨɪɚ — *RST, SYSTem:PRESet

ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ ɲɚɝɨɜ ɦɨɠɧɨ ɬɚɤɠɟ ɭɞɚɥɢɬɶ ɜɫɟ ɨɬɫɱɟɬɵ ɢɡ ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ.
Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɟɡ ɨɱɢɫɬɤɢ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɩɪɢɦɟɧɹɸɬɫɹ 

ɬɚɤɢɟ ɤɨɦɚɧɞɵ:

CALCulate[1]:AVERage:CLEar[:IMMediate]

ɉɪɨɜɟɪɤɚ ɩɪɟɞɟɥɨɜ

ɉɪɨɜɟɪɤɚ ɩɪɟɞɟɥɨɜ ɩɨɡɜɨɥɹɟɬ ɩɨ ɨɞɧɨɦɭ ɫɪɚɜɧɢɜɚɬɶ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɨɦɟɪɚ 

ɫ ɧɢɠɧɢɦ ɢ ɜɟɪɯɧɢɦ ɩɪɟɞɟɥɨɦ.

ȼɵɯɨɞ ɡɚ ɩɪɟɞɟɥɵ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɜ ɪɟɝɢɫɬɪɟ ɧɟɤɚɱɟɫɬɜɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɱɚɫɬɨɬɨ-

ɦɟɪɚ (ɛɢɬɵ 11 ɢ 12). Ɉɩɪɟɞɟɥɟɧɢɹ ɪɟɟɫɬɪɚ ɫɨɞɟɪɠɚɬɫɹ ɜ Ƚɥɚɜɟ 8.

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɷɬɨɣ ɮɭɧɤɰɢɢ ɧɚ ɷɤɪɚɧɟ ɱɚɫɬɨɬɨɦɟɪɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɪɨɜɟɪɤɚ ɩɪɟ-

ɞɟɥɨɜ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 6-4.



6 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A

160 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

Ɋɢɫɭɧɨɤ 6-4 ɉɪɨɜɟɪɤɚ ɩɪɟɞɟɥɨɜ 53210A

ȼɤɥɸɱɟɧɢɟ ɩɪɨɜɟɪɤɢ ɩɪɟɞɟɥɨɜ
ɉɪɨɜɟɪɤɚ ɩɪɟɞɟɥɨɜ ɜɤɥɸɱɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

CALCulate[1]:LIMit[:STATe] {OFF|ON} 
CALCulate[1]:LIMit[:STATe]?                    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ON ɜɤɥɸɱɚɟɬ ɩɪɨɜɟɪɤɭ ɩɪɟɞɟɥɨɜ. 

OFF ɨɬɤɥɸɱɚɟɬ (ɨɛɯɨɞɢɬ) ɩɪɨɜɟɪɤɭ ɩɪɟɞɟɥɨɜ. ȼɤɥɸɱɟɧɢɟ ɩɪɨɜɟɪɤɢ ɩɪɟɞɟɥɨɜ ɜɤɥɸ-

ɱɚɟɬ ɨɛɟ ɝɪɚɧɢɰɵ — ɜɟɪɯɧɸɸ ɢ ɧɢɠɧɸɸ.

CALCulate1:STATe ON

CALCulate1:LIMit:STATe ON

CALCulate1:LIMit:UPPer

CALCulate1:LIMit:LOWer

CALCulate1:LIMit:CLEar
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ɍɫɬɚɧɨɜɤɚ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɨɜ
ɇɢɠɧɢɣ ɢ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

CALCulate[1]:LIMit:LOWer[:DATA] {<ɢɨɛɲɠɨɣɠ>}|MINimum|MAXimum|DEFault}
CALCulate[1]:LIMit:LOWer[:DATA]? |MINimum|MAXimum|DEFault}

(ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

CALCulate[1]:LIMit:UPPer[:DATA] {<ɢɨɛɲɠɨɣɠ>}|MINimum|MAXimum|DEFault}
CALCulate[1]:LIMit:UPPer[:DATA]? |MINimum|MAXimum|DEFault}

(ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ⱦɢɚɩɚɡɨɧɵ ɡɧɚɱɟɧɢɣ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɨɜ:

ɩɭ -1.0E+15 ɟɩ -1.0E-15,     0.0,   ɩɭ 1.0E-15 ɟɩ  1.0E+15

0.0 — ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɨɜ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɨɜ, ɤɨɬɨɪɨɟ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢ-

ɛɨɪɚ (SYSTem:PRESet). 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɟɞɟɥɨɜ ɧɭɠɧɨ ɭɤɚɡɚɬɶ ɤɚɤ ɜɟɪɯɧɢɣ, ɬɚɤ ɢ ɧɢɠɧɢɣ ɩɪɟɞɟɥɵ. 

Ʌɸɛɨɣ ɢɡ ɫɥɟɞɭɸɳɢɯ ɲɚɝɨɜ ɩɪɟɞɨɬɜɪɚɬɢɬ ɨɲɢɛɤɭ «ɤɨɧɮɥɢɤɬɚ ɧɚɫɬɪɨɟɤ» (ɧɚɩɪɢ-

ɦɟɪ, ɧɢɠɧɢɣ ɩɪɟɞɟɥ ɜɵɲɟ ɜɟɪɯɧɟɝɨ), ɫɜɹɡɚɧɧɭɸ ɫ ɩɨɪɹɞɤɨɦ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɨɜ:

– ɫɧɚɱɚɥɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ;

– ɭɫɬɚɧɨɜɤɚ ɨɛɨɢɯ ɩɪɟɞɟɥɨɜ ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ ɩɪɨɝɪɚɦɦɵ; 

– ɜɤɥɸɱɟɧɢɟ ɩɪɨɜɟɪɤɢ ɩɪɟɞɟɥɨɜ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɨɜ.

ɑɬɨɛɵ ɩɪɨɝɪɚɦɦɧɵɦ ɫɩɨɫɨɛɨɦ ɨɩɪɟɞɟɥɢɬɶ, ɧɟ ɜɵɯɨɞɢɬ ɥɢ ɨɬɫɱɟɬ (ɢɥɢ ɨɬɫɱɟɬɵ) 

ɡɚ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɟɞɟɥɵ, ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɤɨɦɚɧɞɨɣ:

STATus:QUEStionable:EVENt?

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɪɟɝɢɫɬɪɚ ɧɟɤɚɱɟɫɬɜɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. Ɂɧɚɱɟɧɢɟ +2048 

(ɛɢɬ 11) ɨɡɧɚɱɚɟɬ ɨɬɫɱɟɬ ɧɢɠɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ. Ɂɧɚɱɟɧɢɟ +4096 (ɛɢɬ 12) ɨɡɧɚɱɚɟɬ 
ɨɬɫɱɟɬ ɜɵɲɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ. ɑɬɟɧɢɟ ɪɟɝɢɫɬɪɚ ɫɬɢɪɚɟɬ ɜɫɟ ɛɢɬɵ ɷɬɨɝɨ ɪɟɝɢɫɬɪɚ 

(ɫɦ. ɪɚɡɞɟɥ «Ɉɱɢɫɬɤɚ ɭɫɥɨɜɢɣ ɩɪɟɞɟɥɨɜ»).
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ɉɪɢɦɟɪ: ɉɪɨɜɟɪɤɚ ɩɪɟɞɟɥɨɜ
Ⱦɚɥɟɟ ɩɪɢɜɨɞɢɬɫɹ ɩɪɢɦɟɪ ɜɤɥɸɱɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɜɟɪɤɢ ɩɪɟɞɟɥɨɜ. 

CONF:FREQ (@1)          // ɨɛɬɭɫɩɤɥɛ ɣɢɧɠɫɠɨɣɤ
  SAMP:COUN 500       // ɪɫɩɝɠɫɥɛ ɪɫɠɟɠɦɩɝ ɟɦɺ 500 ɩɭɬɲɠɭɩɝ 
  CALC:STAT ON        // ɝɥɦɹɲɠɨɣɠ ɧɛɭɠɧɛɭɣɲɠɬɥɣɰ ɩɪɠɫɛɱɣɤ
  CALC:LIM:STAT ON    // ɝɥɦɹɲɠɨɣɠ ɪɫɩɝɠɫɥɣ ɪɫɠɟɠɦɩɝ
  CALC:LIM:LOW 99.9E3;UPP 100.1E3 // ɮɬɭɛɨɩɝɥɛ ɪɫɠɟɠɦɩɝ 
INIT                    // ɢɛɪɮɬɥ ɣɢɧɠɫɠɨɣɤ
*WAI                    // ɩɡɣɟɛɨɣɠ ɢɛɝɠɫɳɠɨɣɺ ɝɬɠɰ ɩɭɬɲɠɭɩɝ
STAT:QUES:EVEN?         // ɢɛɪɫɩɬ ɝ ɫɠɞɣɬɭɫ ɨɠɥɛɲɠɬɭɝɠɨɨɶɰ ɣɢɧɠɫɠɨɣɤ
Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɩɪɟɞɟɥɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ, ɱɬɨɛɵ ɩɪɟɞɨɬ-
ɜɪɚɬɢɬɶ ɨɲɢɛɤɭ ɤɨɧɮɥɢɤɬɚ ɧɚɫɬɪɨɟɤ. ɗɬɨɣ ɨɲɢɛɤɢ ɬɚɤɠɟ ɦɨɠɧɨ ɢɡɛɟɠɚɬɶ, ɜɤɥɸɱɢɜ 
ɩɪɨɜɟɪɤɭ ɩɪɟɞɟɥɨɜ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɨɜ. 

Ɉɱɢɫɬɤɚ ɭɫɥɨɜɢɣ ɩɪɟɞɟɥɨɜ
ɂɧɞɢɤɚɬɨɪ ɩɪɟɞɟɥɨɜ (Limit) ɜɵɤɥɸɱɚɟɬɫɹ, ɚ ɛɢɬɵ 11 ɢ 12 (ɬɨɥɶɤɨ ɷɬɢ) ɜ ɪɟɝɢɫɬɪɟ 

ɧɟɤɚɱɟɫɬɜɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɱɢɳɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨɣ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

– ɜɤɥɸɱɟɧɢɟ ɩɪɨɜɟɪɤɢ ɩɪɟɞɟɥɨɜ — CALCulate[1]:LIMit[:STATe] ON

– ɧɨɜɵɣ ɰɢɤɥ ɢɡɦɟɪɟɧɢɣ — INITiate:IMMediate, READ?, MEASure?

– ɨɬɩɪɚɜɤɚ ɧɨɜɨɣ ɤɨɦɚɧɞɵ SCPI ɢɥɢ ɢɡɦɟɧɟɧɢɟ ɬɟɤɭɳɟɝɨ ɩɚɪɚɦɟɬɪɚ SCPI

– ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɩɪɢɛɨɪɚ — *RST, SYSTem:PRESet

ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ ɲɚɝɨɜ ɦɨɠɧɨ ɬɚɤɠɟ ɭɞɚɥɢɬɶ ɜɫɟ ɨɬɫɱɟɬɵ ɢɡ ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ. (*RST 

ɢ SYSTem:PREset ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɛɪɚɫɵɜɚɸɬ ɡɧɚɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɨɜ 

ɧɚ 0.0.)

ɑɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɢɧɞɢɤɚɬɨɪ «ɉɪɟɞɟɥ» (Limit’) ɢ ɭɞɚɥɢɬɶ ɬɨɥɶɤɨ ɛɢɬɵ, ɨɬɫɥɟɠɢɜɚɸ-

ɳɢɟ ɫɨɛɥɸɞɟɧɢɟ ɩɪɟɞɟɥɨɜ (ɛɢɬɵ 11 ɢ 12 ɜ ɪɟɟɫɬɪɟ ɫɨɫɬɨɹɧɢɣ) ɛɟɡ ɨɱɢɫɬɤɢ ɩɚɦɹɬɢ 

ɢɡɦɟɪɟɧɢɣ, ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

CALCulate[1]:LIMit:CLEar[:IMMediate]
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Ʌɢɧɟɣɱɚɬɵɟ ɞɢɚɝɪɚɦɦɵ
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɧɚɛɨɪɚ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɨɦɟɪɚ (ɤɪɨɦɟ ɩɨɫɬɨɹɧ-

ɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ ɢ ɦɟɬɨɤ ɜɪɟɦɟɧɢ) ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɝɪɚɮɢɱɟɫɤɢ 

ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ ɥɢɧɟɣɱɚɬɵɯ ɞɢɚɝɪɚɦɦ 53210A. ȼ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ 

(Ɋɢɫɭɧɨɤ 6-5) ɩɪɟɞɫɬɚɜɥɟɧ ɛɚɡɨɜɵɣ ɮɨɪɦɚɬ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ ɱɚɫɬɨɬɨɦɟɪɚ.

Ɋɢɫɭɧɨɤ 6-5 ɋɬɪɭɤɬɭɪɚ ɥɢɧɟɣɱɚɬɵɯ ɞɢɚɝɪɚɦɦ 53210A

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɥɢɧɟɣɱɚɬɵɟ ɞɢɚɝɪɚɦɦɵ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ 

(ɧɚɩɪɢɦɟɪ, ɫɬɚɬɢɫɬɢɤɚ, ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ, ɩɪɟɞɟɥɵ) ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɨɞɧɨ-

ɜɪɟɦɟɧɧɨ ɫ ɨɞɧɢɦɢ ɢ ɬɟɦɢ ɠɟ ɞɚɧɧɵɦɢ ɢɡɦɟɪɟɧɢɣ.

1 432 5 6 7 8 9 10 11 12 13 14 15

Ʉɨɥɢɱɟɫɬɜɨ ȼȽɇȽ

ɋɬɨɥɛɢɤɢɈɬɫɱɟɬɵ < ɇȽ Ɉɬɫɱɟɬɵ > ȼȽ

ɋɬɨɥɛɢɤɢ = ɤɥɚɫɫɵ = ɬɨɱɤɢ

ɇȽ = ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɞɢɚɩɚɡɨɧɚ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ
ȼȽ = ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɞɢɚɩɚɡɨɧɚ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ
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ɉɪɨɫɦɨɬɪ ɥɢɧɟɣɱɚɬɵɯ ɞɢɚɝɪɚɦɦ


ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɢɥɢ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ Preset (ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ 

ɧɚɫɬɪɨɣɤɚ) ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɱɢɫɥɨɜɵɟ ɞɚɧɧɵɟ. ȼɵ ɦɨɠɟɬɟ ɞɢɫ-
ɬɚɧɰɢɨɧɧɨ ɜɤɥɸɱɢɬɶ ɨɬɨɛɪɚɠɟɧɢɟ ɥɢɧɟɣɱɚɬɵɯ ɞɢɚɝɪɚɦɦ, ɢɡɦɟɧɢɜ ɪɟɠɢɦ ɞɢɫɩɥɟɹ 

ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

DISPlay[:WINDow]:MODE {NUMeric|HISTogram|TCHart}
DISPlay[:WINDow]:MODE?                         (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ɇɚɠɚɬɢɟ ɩɨɨɱɟɪɟɞɧɨ ɤɧɨɩɤɢ Graph (Ƚɪɚɮɢɤ), ɚ ɡɚɬɟɦ ɩɪɨɝɪɚɦɦɧɨɣ ɤɧɨɩɤɢ 

Histogram (Ʌɢɧɟɣɱɚɬɚɹ ɞɢɚɝɪɚɦɦɚ) ɜɤɥɸɱɚɟɬ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɩɭɫɤɚɟɬ ɥɢɧɟɣ-

ɱɚɬɵɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ʌɢɧɟɣɱɚɬɵɟ ɞɢɚɝɪɚɦɦɵ ɬɚɤɠɟ ɦɨɝɭɬ ɛɵɬɶ 
ɜɵɤɥɸɱɟɧɵ ɜ ɦɟɧɸ ɩɪɨɝɪɚɦɦɧɵɯ ɤɧɨɩɨɤ.

ɉɪɢ ɭɞɚɥɟɧɧɨɣ ɪɚɛɨɬɟ ɩɟɪɟɡɚɝɪɭɡɤɚ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɩɪɢ-

ɛɨɪɚ (SYSTem:PRESet) ɧɟ ɢɡɦɟɧɹɸɬ ɪɟɠɢɦ ɷɤɪɚɧɚ.

Ʌɢɧɟɣɱɚɬɵɟ ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɚɜɥɹɸɬɫɹ ɩɨ ɨɬɫɱɟɬɚɦ, ɫɨɯɪɚɧɟɧɧɵɦ ɜ ɩɚɦɹɬɢ (ɧɚɱɢ-

ɧɚɹ ɫ ɦɨɦɟɧɬɚ ɜɤɥɸɱɟɧɢɹ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ ɢ ɞɨ ɬɨɝɨ, ɤɨɝɞɚ ɛɭɞɟɬ ɞɨɫɬɢɝ-
ɧɭɬɨ ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɢɝɝɟɪɨɜ (TRIGger:COUNt) ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ 
(SAMPle:COUNt). ȿɫɥɢ ɬɪɢɝɝɟɪ ɩɨɫɬɨɹɧɧɵɣ (ɧɚɩɪɢɦɟɪ, ɜɧɭɬɪɟɧɧɢɣ), ɥɢɧɟɣɱɚɬɚɹ ɞɢɚ-

ɝɪɚɦɦɚ ɛɭɞɟɬ ɩɨɫɬɨɹɧɧɨ ɨɛɧɨɜɥɹɬɶɫɹ ɫ ɫɚɦɨɝɨ ɦɨɦɟɧɬɚ ɜɤɥɸɱɟɧɢɹ.

Ɋɢɫɭɧɨɤ 6-6 ɨɩɢɫɵɜɚɟɬ ɢɧɮɨɪɦɚɰɢɸ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɜ ɬɢɩɢɱɧɨɦ ɨɤɧɟ ɥɢɧɟɣɱɚɬɨɣ 

ɞɢɚɝɪɚɦɦɵ.



Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A 6

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 165

Ɋɢɫɭɧɨɤ 6-6 Ɏɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ

Ʉɨɧɮɢɝɭɪɚɰɢɹ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ

Ʌɢɧɟɣɱɚɬɵɟ ɞɢɚɝɪɚɦɦɵ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɵɯ ɤɧɨɩɨɤ ɢ ɤɨɦɚɧɞ, 

ɩɨɤɚɡɚɧɧɵɯ ɧɚ Ɋɢɫɭɧɤɟ 6-7.



6 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A

166 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

Ɋɢɫɭɧɨɤ 6-7 Ʌɢɧɟɣɱɚɬɚɹ ɞɢɚɝɪɚɦɦɚ ɢɡ 15 ɫɬɨɥɛɢɤɨɜ (ɬɨɱɟɤ)

Ɋɚɫɱɟɬ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ ɜɤɥɸɱɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

CALCulate2:TRANsform:HISTogram[:STATe] {OFF|ON} 
CALCulate2:TRANsform:HISTogram[:STATe]?        (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ON ɜɤɥɸɱɚɟɬ ɪɚɫɱɟɬ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ. 

OFF ɜɵɤɥɸɱɚɟɬ ɪɚɫɱɟɬ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ. ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST), ɩɪɟɞɜɚ-

ɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet) ɢɥɢ ɧɚɠɚɬɢɹ (Preset) ɧɚ ɩɟɪɟɞɧɟɣ 

ɩɚɧɟɥɢ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ ɨɬɤɥɸɱɚɸɬɫɹ.

CALCulate2:TRANsform:HISTogram:STATe ON

CALCulate2:TRANsform:HISTogram:RANGe:LOWer

CALCulate2:TRANsform:HISTogram:RANGe:UPPer

CALCulate2:TRANsform:HISTogram:POINts

CALCulate2:TRANsform:HISTogram:RANGe:AUTO

CALCulate2:TRANsform:HISTogram:RANGe:AUTO:COUNt

CALCulate2:TRANsform:HISTogram:CLEar

CALCulate2:TRANsform:HISTogram:COUNt?



Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A 6

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 167

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɨɣ (Ɋɢɫɭɧɨɤ 6-7), 

ɦɨɠɧɨ ɭɡɧɚɬɶ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

CALCulate2:TRANsform:HISTogram:COUNt?

ɇɚɫɬɪɨɣɤɚ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ
ɑɚɫɬɨɬɨɦɟɪ ɫɬɪɨɢɬ ɥɢɧɟɣɱɚɬɭɸ ɞɢɚɝɪɚɦɦɭ ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɥɛɢɤɨɜ 
(ɬɨɱɟɤ), ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ.   

Ʉɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɢɤɨɜ

Ʉɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɢɤɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

CALCulate2:TRANsform:HISTogram:POINts {<ɢɨɛɲɠɨɣɠ>|MINimum|MAXimum|DEFault} 
CALCulate2:TRANsform:HISTogram:POINts? [{MINimum|MAXimum|DEFault}]

(ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ɡɧɚɱɟɧɢɟ ɭɤɚɡɵɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɢɤɨɜ (ɬɨɱɟɤ) ɦɟɠɞɭ ɧɢɠɧɢɦ ɢ ɜɟɪɯɧɢɦ ɡɧɚɱɟ-

ɧɢɟɦ ɞɢɚɩɚɡɨɧɚ. Ɂɧɚɱɟɧɢɟ (value) ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 10 ɞɨ 1000. 

ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ  (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet) 

ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɢɤɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ «100». 



6 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A

168 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

Ɉɬɨɛɪɚɠɟɧɢɟ ɜɧɟɲɧɢɯ ɫɬɨɥɛɢɤɨɜ
ȼ ɥɢɧɟɣɱɚɬɭɸ ɞɢɚɝɪɚɦɦɭ ɜɫɟɝɞɚ ɜɤɥɸɱɚɸɬɫɹ ɞɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɬɨɥɛɢɤɨɜ, ɧɟɡɚ-

ɜɢɫɢɦɨ ɨɬ ɭɤɚɡɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ. ɗɬɢ ɫɬɨɥɛɢɤɢ ɫɨɞɟɪɠɚɬ ɨɬɫɱɟɬɵ ɦɟɧɟɟ ɧɢɠɧɟɝɨ 

ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɜɵɲɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ (Ɋɢɫɭɧɨɤ 6-5 

ɢ Ɋɢɫɭɧɨɤ 6-6). ȿɫɥɢ ɜ ɥɸɛɨɦ ɢɡ ɫɬɨɥɛɢɤɨɜ ɛɭɞɟɬ ɛɨɥɶɲɟ ɨɬɫɱɟɬɨɜ, ɱɟɦ ɨɠɢɞɚɥɨɫɶ, 
ɷɬɨ ɦɨɠɟɬ ɨɡɧɚɱɚɬɶ ɫɦɟɳɟɧɢɟ ɢɡɦɟɪɹɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ.

ɋɬɨɥɛɢɤɢ ɦɨɠɧɨ ɩɪɨɫɦɨɬɪɟɬɶ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɣ ɤɧɨɩɤɢ Outer Bins (ȼɧɟɲ-

ɧɢɟ ɫɬɨɥɛɢɤɢ), ɢ ɨɬɨɛɪɚɠɟɧɢɟ ɤɚɠɞɨɝɨ ɫɬɨɥɛɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɝɨ ɢɧɞɟɤɫɨɦ 

(Ɋɢɫɭɧɨɤ 6-6).

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɫɬɨɥɛɢɤɚ
ɉɪɨɝɪɚɦɦɧɚɹ ɤɧɨɩɤɚ:


ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɨɥɛɢɤɭ ɫ ɧɚɢɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɡɧɚɱɟɧɢɣ ɢ ɫɨɞɟɪɠɢɬ ɬɨɱɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ (Count)  ɢɥɢ ɞɨɥɸ ɜ ɩɪɨɰɟɧɬɚɯ (%) ɨɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ. 
Ɍɚɤɚɹ ɧɚɫɬɪɨɣɤɚ ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

ɇɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ


ɇɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ ɭɤɚɡɵɜɚɸɬɫɹ ɧɚɩɪɹ-

ɦɭɸ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

CALCulate2:TRANsform:HISTogram:RANGe:LOWer {<ɢɨɛɲɠɨɣɠ>|MINimum|MAXimum|DEFault}
CALCulate2:TRANsform:HISTogram:RANGe:LOWer? 
[{MINimum|MAXimum|DEFault} (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)



Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A 6

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 169

CALCulate2:TRANsform:HISTogram:RANGe:UPPer {<ɢɨɛɲɠɨɣɠ>|MINimum|MAXimum|DEFault} 
CALCulate2:TRANsform:HISTogram:RANGe:UPPer? [{MINimum|MAXimum|DEFault}]

(ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ɂɞɟɫɶ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɦɭɸ ɭɤɚɡɵɜɚɟɬ ɧɢɠɧɸɸ ɢ ɜɟɪɯɧɸɸ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ ɥɢɧɟɣ-

ɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ. Ⱦɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ: 

ɩɭ -1.E+15 ɟɩ -1.0E-15,  0.0,  ɩɭ 1.0E-15 ɟɩ 1.0E+15 

0.0 — ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɞɥɹ ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰ ɞɢɚɩɚɡɨɧɚ, ɢ ɷɬɢ 

ɠɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 

ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet).

ɉɪɢ ɭɤɚɡɚɧɢɢ ɝɪɚɧɢɰ ɧɭɠɧɨ ɭɤɚɡɚɬɶ ɤɚɤ ɜɟɪɯɧɟɟ, ɬɚɤ ɢ ɧɢɠɧɟɟ ɡɧɚɱɟɧɢɟ. Ʌɸɛɨɣ 

ɢɡ ɫɥɟɞɭɸɳɢɯ ɲɚɝɨɜ ɩɪɟɞɨɬɜɪɚɬɢɬ ɨɲɢɛɤɭ «ɤɨɧɮɥɢɤɬɚ ɧɚɫɬɪɨɟɤ» (ɧɚɩɪɢɦɟɪ, ɧɢɠɧɟɟ 

ɡɧɚɱɟɧɢɟ ɞɢɚɩɚɡɨɧɚ ɜɵɲɟ ɜɟɪɯɧɟɝɨ), ɫɜɹɡɚɧɧɭɸ ɫ ɩɨɪɹɞɤɨɦ ɭɫɬɚɧɨɜɤɢ ɞɢɚɩɚɡɨɧɨɜ:

– ɫɧɚɱɚɥɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɟɪɯɧɟɟ ɡɧɚɱɟɧɢɟ ɞɢɚɩɚɡɨɧɚ;

– ɭɫɬɚɧɨɜɤɚ ɨɛɟɢɯ ɝɪɚɧɢɰ ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ ɩɪɨɝɪɚɦɦɵ;

– ɜɤɥɸɱɟɧɢɟ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɝɪɚɧɢɰ ɞɢɚɩɚɡɨɧɚ;

– ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɞɢɚɩɚɡɨɧɚ.

ɍɫɬɚɧɨɜɤɚ ɦɢɧɢɦɚɥɶɧɵɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɞɥɹ ɝɪɚɧɢɰ 

ɞɢɚɩɚɡɨɧɚ ɫɬɨɥɛɢɤɚ


ȿɫɥɢ ɭɫɬɚɧɨɜɥɟɧ ɩɚɪɚɦɟɬɪ AutoRange Off (Ⱥɜɬɨɦ. ɞɢɚɩɚɡɨɧ ɜɵɤɥ.), ɩɪɨɝɪɚɦɦɧɚɹ 

ɤɧɨɩɤɚ Set to Min/Max (ɍɫɬɚɧɨɜɢɬɶ ɧɚ ɦɢɧ./ɦɚɤɫ.) ɞɚɟɬ ɟɳɟ ɨɞɢɧ ɦɟɬɨɞ ɭɫɬɚɧɨ-

ɜɢɬɶ ɜɟɪɯɧɸɸ ɢ ɧɢɠɧɸɸ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɫɬɨɥɛɢɤɨɜ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɨɹɧɢɹ ɩɪɢɛɨɪɚ ɤɧɨɩɤɚ Set to Min/Max (ɍɫɬɚɧɨɜɢɬɶ ɧɚ ɦɢɧ./

ɦɚɤɫ.) ɛɭɞɟɬ ɧɚɫɬɪɚɢɜɚɬɶ ɞɢɚɩɚɡɨɧɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

– ɉɪɢ ɜɤɥɸɱɟɧɧɨɣ ɫɬɚɬɢɫɬɢɤɟ (Statistics) (ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɜ ɦɟɧɸ ɤɧɨɩɤɢ Math) 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɹ ɢɡ ɫɬɚɬɢɫɬɢɤɢ ɨɬɫɱɟɬɨɜ.

– ȿɫɥɢ ɩɪɨɰɟɫɫ ɮɢɤɫɚɰɢɢ ɨɬɫɱɟɬɨɜ ɟɳɟ ɩɪɨɞɨɥɠɚɟɬɫɹ, ɚ ɮɭɧɤɰɢɹ ɫɬɚɬɢɫɬɢɤɢ 

ɨɬɤɥɸɱɟɧɚ, ɩɪɢɛɨɪ ɜɵɛɟɪɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɹ ɢɡ ɩɨɫɥɟɞ-

ɧɢɯ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɯ ɨɬɫɱɟɬɨɜ (ɧɟ ɛɨɥɟɟ 10 000).

– ȿɫɥɢ ɧɟɞɨɫɬɭɩɧɵ ɩɪɟɞɵɞɭɳɢɟ ɨɬɫɱɟɬɵ, ɞɥɹ ɞɢɚɩɚɡɨɧɚ ɫɬɨɥɛɢɤɚ ɛɭɞɟɬ ɭɫɬɚɧɨɜ-
ɥɟɧɚ ɦɢɧɢɦɚɥɶɧɚɹ ɝɪɚɧɢɰɚ 0 ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɪɚɧɢɰɚ 1 000 000 000,0.
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Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɞɢɚɩɚɡɨɧɚ


Ɍɚɤɠɟ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɫɬɪɨɢɬɶ ɧɢɠɧɸɸ ɢ ɜɟɪɯɧɸɸ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ ɧɚ ɨɫɧɨ-

ɜɚɧɢɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɣ ɫɪɟɞɢ ɩɟɪɜɵɯ «n» ɡɚɮɢɤɫɢɪɨɜɚɧ-

ɧɵɯ ɨɬɫɱɟɬɨɜ.

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɞɢɚɩɚɡɨɧɚ ɜɤɥɸɱɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

CALCulate2:TRANsform:HISTogram:RANGe:AUTO {OFF|ON} 
CALCulate2:TRANsform:HISTogram:RANGe:AUTO?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ON ɜɤɥɸɱɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɡɧɚɱɟɧɢɣ ɞɢɚɩɚɡɨɧɚ
ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ.

OFF ɜɵɤɥɸɱɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ.

ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet) 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɞɢɚɩɚɡɨɧɚ ɜɤɥɸчɚеɬɫɹ.

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɜɵɛɢɪɚɸɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟ-

ɧɢɹ ɞɢɚɩɚɡɨɧɚ (ON), ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɦɚɧɞɨɣ:

CALCulate2:TRANsform:HISTogram:RANGe:AUTO:COUNt 

{<ɢɨɛɲɠɨɣɠ>|MINimum|MAXimum|DEFault}
CALCulate2:TRANsform:HISTogram:RANGe:AUTO:COUNt? [{MINimum|MAXimum|DEFault}] 

                   (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ɡɧɚɱɟɧɢɟ ɭɤɚɡɵɜɚɟɬ ɱɢɫɥɨ «n», ɬɨ ɟɫɬɶ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɜɵɯ ɨɬɫɱɟɬɨɜ, ɩɨ ɤɨɬɨɪɵɦ 

ɛɭɞɭɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɧɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ. Ɇɨɠɧɨ ɭɤɚɡɚɬɶ
ɨɬ 10 ɞɨ 1000 ɨɬɫɱɟɬɨɜ. 

100 — ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɚ ɬɚɤɠɟ ɤɨɥɢɱɟɫɬɜɨ, ɤɨɬɨɪɨɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɩɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ (SYSTem:PRESet).
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ɉɪɢɦɟɪ: ɧɚɫɬɪɨɣɤɚ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ

ȼ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ ɫɨɡɞɚɟɬɫɹ 15-ɫɬɨɥɛɢɤɨɜɚɹ ɥɢɧɟɣɱɚɬɚɹ ɞɢɚɝɪɚɦɦɚ ɞɥɹ 

3000 ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɨɦɟɪɚ. ɇɢɠɧɟɟ ɢ ɜɟɪɯɧɟɟ ɡɧɚɱɟɧɢɹ ɞɢɚɩɚɡɨɧɚ ɚɜɬɨɦɚɬɢɱɟ-

ɫɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɟɪɜɵɯ 300 ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɯ ɨɬɫɱɟɬɨɜ.

CONF:FREQ 50E3, (@1)     // ɨɛɬɭɫɩɤɥɛ ɣɢɧɠɫɠɨɣɤ ɲɛɬɭɩɭɶ
  SYST:TIM .1          // ɭɛɤɧ-ɛɮɭ ɣɢɧɠɫɠɨɣɺ 100 ɧɬ 
  TRIG:SOUR BUS        // ɮɬɭɛɨɩɝɥɛ ɪɫɩɞɫɛɧɧɨɩɞɩ ɣɬɭɩɲɨɣɥɛ ɭɫɣɞɞɠɫɩɝ
  TRIG:COUN 1             // ɥɩɦɣɲɠɬɭɝɩ ɭɫɣɞɞɠɫɩɝ = 1
  SAMP:COUN 3000            // 3000 ɩɭɬɲɠɭɩɝ ɨɛ ɭɫɣɞɞɠɫ
  SENS:FREQ:GATE:SOUR TIME // ɮɬɭɛɨɩɝɥɛ ɣɬɭɩɲɨɣɥɛ ɬɭɫɩɜɛ
  SENS:FREQ:GATE:TIME 1E3   // ɝɫɠɧɺ ɬɭɫɩɜɛ 1 ɧɬ
  DISP:MODE HIST            // ɫɠɡɣɧ ɩɭɩɜɫɛɡɠɨɣɺ ɦɣɨɠɤɲɛɭɩɤ ɟɣɛɞɫɛɧɧɶ
  CALC2:TRAN:HIST:POIN 15   // ɮɥɛɢɛɨɣɠ 15 ɬɭɩɦɜɣɥɩɝ 
  CALC2:TRAN:HIST:RANG:AUTO ON    // ɛɝɭɩɧɛɭɣɲɠɬɥɣɤ ɝɶɜɩɫ ɞɫɛɨɣɱ ɟɣɛɪɛɢɩɨɛ  
  CALC2:TRAN:HIST:RANG:AUTO:COUN 300 // ɣɬɪɩɦɷɢɩɝɛɨɣɠ ɪɠɫɝɶɰ 300 ɩɭɬɲɠɭɩɝ
  CALC2:TRAN:HIST:STAT ON         // ɝɥɦɹɲɠɨɣɠ ɦɣɨɠɤɲɛɭɩɤ ɟɣɛɞɫɛɧɧɶ
INIT                      // ɢɛɪɮɬɥ ɲɛɬɭɩɭɩɧɠɫɛ
*TRG                      // ɩɭɪɫɛɝɥɛ ɪɫɩɞɫɛɧɧɨɩɞɩ ɭɫɣɞɞɠɫɛ
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ɋɛɪɨɫ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ


Ⱦɚɧɧɵɟ, ɩɨ ɤɨɬɨɪɵɦ ɫɨɡɞɚɧɚ ɬɟɤɭɳɚɹ ɥɢɧɟɣɱɚɬɚɹ ɞɢɚɝɪɚɦɦɚ, ɨɱɢɳɚɸɬɫɹ ɫɥɟɞɭɸ-

ɳɢɦɢ ɦɟɬɨɞɚɦɢ:

– ɧɚɠɚɬɢɟ ɩɪɨɝɪɚɦɦɧɨɣ ɤɧɨɩɤɢ Reset Histogram (ɋɛɪɨɫ ɥɢɧɟɣɱɚɬɨɣ 
ɞɢɚɝɪɚɦɦɵ);

– ɜɤɥɸɱɟɧɢɟ/ɜɵɤɥɸɱɟɧɢɟ ɢɥɢ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɢ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ

– ɢɡɦɟɧɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɥɛɢɤɨɜ, ɧɢɠɧɟɣ ɢɥɢ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ;

– ɧɨɜɵɣ ɰɢɤɥ ɢɡɦɟɪɟɧɢɣ — INITiate:IMMediate, READ?, MEASure;

– ɨɬɩɪɚɜɤɚ ɧɨɜɨɣ ɤɨɦɚɧɞɵ SCPI ɢɥɢ ɢɡɦɟɧɟɧɢɟ ɬɟɤɭɳɟɝɨ ɩɚɪɚɦɟɬɪɚ SCPI;

– ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɢɥɢ ɩɟɪɟɡɚɝɪɭɡɤɚ ɩɪɢɛɨɪɚ - *RST, SYSTem:PRESet.

ɗɬɢ ɞɟɣɫɬɜɢɹ ɬɚɤɠɟ ɭɞɚɥɹɸɬ ɜɫɟ ɨɬɫɱɟɬɵ ɢɡ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɢ ɛɭɮɟɪɚ ɜɵɜɨɞɚ.

Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɞɚɧɧɵɯ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ ɛɟɡ ɨɱɢɫɬɤɢ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɩɪɢɦɟ-

ɧɹɟɬɫɹ ɬɚɤɚɹ ɤɨɦɚɧɞɚ:

CALCulate2:TRANsform:HISTogram:CLEar[:IMMediate]
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ɋɨɯɪɚɧɟɧɢɟ ɨɬɫɱɟɬɨɜ


Ɉɬɫɱɟɬɵ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ, ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ 
ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢɥɢ ɧɚ ɜɧɟɲɧɟɦ USB-ɧɚɤɨɩɢɬɟɥɟ ɜ ɮɨɪɦɚɬɟ ɡɧɚɱɟɧɢɣ 

ASCII, ɪɚɡɞɟɥɟɧɧɵɯ ɡɚɩɹɬɵɦɢ (CSV), ɩɨ ɨɞɧɨɣ ɫɬɪɨɤɟ ɧɚ ɤɚɠɞɵɟ ɢɡɦɟɪɟɧɢɹ.

ȼɵɛɨɪ ɮɭɧɤɰɢɢ Save Readings (ɋɨɯɪɚɧɢɬɶ ɨɬɫɱɟɬɵ) ɨɬɤɪɵɜɚɟɬ ɨɤɧɨ ɞɟɣɫɬɜɢɹ 
Export (Эɤɫɩɨɪɬ), ɜ ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɢɥɢ ɫɨɡɞɚɬɶ ɩɭɬɶ ɢ ɢɦɹ ɮɚɣɥɚ. Ɉɛɳɟɟ 

ɤɨɥɢɱɟɫɬɜɨ ɷɤɫɩɨɪɬɢɪɨɜɚɧɧɵɯ ɨɬɫɱɟɬɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɥɢɱɟɫɬɜɭ ɨɬɫɱɟɬɨɜ ɜ ɩɚɦɹɬɢ 

ɧɚ ɦɨɦɟɧɬ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ Export Readings ɢ ɦɨɠɟɬ ɧɟ ɫɨɜɩɚɞɚɬɶ ɫ ɨɛɳɢɦ ɤɨɥɢɱɟ-

ɫɬɜɨɦ ɨɬɫɱɟɬɨɜ (TRIGger:COUNt x SAMPle:COUNt).

ɗɤɫɩɨɪɬɢɪɨɜɚɧɢɟ ɨɬɫɱɟɬɨɜ ɨɱɢɳɚɟɬ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɢ ɫɧɨɜɚ ɡɚɩɭɫɤɚɟɬ ɫɨɡɞɚɧɢɟ 

ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɫɢɝɧɚɥɚ ɬɪɢɝɝɟɪɚ.

Ɉɬɨɛɪɚɠɟɧɢɟ ɭɜɟɥɢɱɟɧɢɹ ɢ ɦɚɪɤɟɪɨɜ



6 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A

174 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

ɉɪɨɝɪɚɦɦɧɵɟ ɤɧɨɩɤɢ ɢɡ ɦɟɧɸ Marker (Ɇɚɪɤɟɪ) ɩɨɡɜɨɥɹɸɬ ɪɚɡɦɟɫɬɢɬɶ ɦɚɪɤɟɪɵ 

ɧɚ ɨɬɞɟɥɶɧɵɯ ɫɬɨɥɛɢɤɚɯ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ ɢ ɩɪɢ ɠɟɥɚɧɢɢ ɡɚɛɥɨɤɢɪɨɜɚɬɶ 
ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɦɚɪɤɟɪɚɦɢ. ɉɪɢ ɜɤɥɸɱɟɧɧɨɣ ɛɥɨɤɢɪɨɜɤɟ ɦɚɪɤɟ-

ɪɨɜ ɩɟɪɟɦɟɳɟɧɢɟ ɨɞɧɨɝɨ ɢɡ ɧɢɯ (Marker1 ɢɥɢ Marker2) ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɝɨ 

ɪɟɝɭɥɹɬɨɪɚ ɢɥɢ ɤɥɚɜɢɲɢ [Shift] ɫ ɧɚɛɨɪɨɦ ɧɨɦɟɪɚ ɫɬɨɥɛɢɤɚ ɩɪɢɜɨɞɢɬ ɤ ɫɦɟɳɟɧɢɸ 

ɨɛɨɢɯ ɦɚɪɤɟɪɨɜ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɞɢɫɬɚɧɰɢɢ ɦɟɠɞɭ ɧɢɦɢ. Ⱦɚɧɧɵɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 

ɩɨɡɢɰɢɹɦ ɦɚɪɤɟɪɨɜ, ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚɞ ɨɤɧɨɦ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ.

Zoom (ɍɜɟɥɢɱɟɧɢɟ) ɨɩɪɟɞɟɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɢɤɨɜ, ɨɬɨɛɪɚɠɚɟɦɵɯ ɩɪɢ ɭɜɟɥɢ-

ɱɟɧɢɢ ɪɚɡɪɟɲɟɧɢɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɟ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ. ɉɪɢ ɤɚɠɞɨɣ ɤɨɪɪɟɤ-
ɬɢɪɨɜɤɟ ɭɜɟɥɢɱɟɧɢɹ ɢɧɞɟɤɫɵ X Min ɢ X Max (Ɋɢɫɭɧɨɤ 6-6) ɢɡɦɟɧɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ ɫ ɬɟɤɭɳɢɦ ɡɧɚɱɟɧɢɟɦ ɞɢɚɩɚɡɨɧɚ ɫɬɨɥɛɢɤɨɜ.

Ɏɭɧɤɰɢɹ Pan (ɉɚɧɨɪɚɦɢɪɨɜɚɧɢɟ) ɩɨɡɜɨɥɹɟɬ ɩɪɨɥɢɫɬɵɜɚɬɶ ɥɢɧɟɣɱɚɬɭɸ ɞɢɚɝɪɚɦɦɭ 
ɜɥɟɜɨ ɢɥɢ ɜɩɪɚɜɨ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɦɚɫɲɬɚɛɚ ɭɜɟɥɢɱɟɧɢɹ. ɉɟɪɟɞɜɢɝɚɹ ɨɤɧɨ ɩɚɧɨɪɚ-

ɦɢɪɨɜɚɧɢɹ, ɜɵ ɦɨɠɟɬɟ ɩɟɪɟɦɟɫɬɢɬɶ ɢɧɬɟɪɟɫɭɸɳɭɸ ɜɚɫ ɡɨɧɭ ɜ ɨɛɥɚɫɬɶ ɩɪɨɫɦɨɬɪɚ, 

ɚ ɩɨɜɬɨɪɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɭɜɟɥɢɱɟɧɢɹ ɩɨɡɜɨɥɢɬ ɪɚɡɜɟɪɧɭɬɶ ɷɬɭ ɡɨɧɭ. ȼ ɬɚɤɨɦ ɪɟɠɢɦɟ 

ɩɪɢɦɟɧɟɧɢɹ ɉɚɧɨɪɚɦɢɪɨɜɚɧɢɹ ɫɨɜɦɟɫɬɧɨ ɫ ɍɜɟɥɢɱɟɧɢɟɦ ɫɨɯɪɚɧɹɟɬ ɜɵɛɪɚɧɧɵɣ 

ɦɚɫɲɬɚɛ.

Ɏɭɧɤɰɢɹ Show All (ɉɨɤɚɡɚɬɶ ɜɫɟ) ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɨɤɧɨ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ 

ɞɥɹ ɩɨɤɚɡɚ ɜɫɟɯ ɭɤɚɡɚɧɧɵɯ ɫɬɨɥɛɢɤɨɜ, ɜɤɥɸɱɚɹ ɜɧɟɲɧɢɟ, ɢ ɫɛɪɚɫɵɜɚɟɬ ɧɚɫɬɪɨɣɤɢ 

ɭɜɟɥɢɱɟɧɢɹ ɢ ɩɚɧɨɪɚɦɢɪɨɜɚɧɢɹ.

Ⱦɚɧɧɵɟ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ ɜ ɱɢɫɥɨɜɨɦ ɮɨɪɦɚɬɟ
Ⱦɚɧɧɵɟ, ɨɩɢɫɵɜɚɸɳɢɟ ɥɢɧɟɣɱɚɬɭɸ ɞɢɚɝɪɚɦɦɭ, ɞɨɫɬɭɩɧɵ ɜ ɱɢɫɥɨɜɨɣ ɮɨɪɦɟ 

ɩɨ ɨɞɧɨɣ ɢɡ ɞɜɭɯ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ: 

CALCulate2:TRANsform:HISTogram:ALL? 

Ⱦɥɹ ɮɭɧɤɰɢɣ ɨɬɨɛɪɚɠɟɧɢɹ ɦɚɪɤɟɪɨɜ, ɭɜɟɥɢɱɟɧɢɹ ɢ ɩɚɧɨɪɚɦɢɪɨɜɚɧɢɹ ɤɥɚɜɢɲɚɦɢ 

ɫɨ ɫɬɪɟɥɤɚɦɢ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɨɠɟɧɢɟ ɞɟɫɹɬɢɱɧɨɝɨ ɪɚɡɪɹɞɚ (ɫɨɬɧɢ, ɞɟɫɹɬɤɢ 

ɢɥɢ ɟɞɢɧɢɰɵ), ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶ ɜɟɥɢɱɢɧɭ ɫɦɟɳɟɧɢɹ (ɝɪɭɛɨ ɢɥɢ ɬɨɱɧɨ) 

ɧɚ ɤɚɠɞɵɣ ɳɟɥɱɨɤ ɩɨɜɨɪɨɬɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ. 



Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A 6

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 175

ȼɨɡɜɪɚɳɚɟɬ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɪɚɡɞɟɥɟɧɧɭɸ ɡɚɩɹɬɵɦɢ, ɨɩɢɫɵɜɚɸ-

ɳɭɸ ɬɟɤɭɳɭɸ ɥɢɧɟɣɱɚɬɭɸ ɞɢɚɝɪɚɦɦɭ: 

ɨɣɡɨɠɠ ɢɨɛɲɠɨɣɠ ɟɣɛɪɛɢɩɨɛ
ɝɠɫɰɨɠɠ ɢɨɛɲɠɨɣɠ ɟɣɛɪɛɢɩɨɛ
ɥɩɦɣɲɠɬɭɝɩ ɢɛɯɣɥɬɣɫɩɝɛɨɨɶɰ ɩɭɬɲɠɭɩɝ
ɟɛɨɨɶɠ ɬɭɩɦɜɣɥɩɝ
Ⱦɚɧɧɵɟ ɫɬɨɥɛɢɤɨɜ ɜɤɥɸɱɚɸɬ:

ɥɩɦɣɲɠɬɭɝɩ ɣɢɧɠɫɠɨɣɤ, ɧɠɨɷɳɣɰ, ɲɠɧ ɨɣɡɨɠɠ ɢɨɛɲɠɨɣɠ ɟɣɛɪɛɢɩɨɛ,
ɥɩɦɣɲɠɬɭɝɩ ɩɭɬɲɠɭɩɝ ɝ ɥɛɡɟɩɧ ɬɭɩɦɜɣɥɠ,
ɥɩɦɣɲɠɬɭɝɩ ɣɢɧɠɫɠɨɣɤ, ɜɩɦɷɳɣɰ, ɲɠɧ ɝɠɫɰɨɠɠ ɢɨɛɲɠɨɣɠ ɟɣɛɪɛɢɩɨɛ.

ɋɬɪɨɤɚ ɞɚɧɧɵɯ ɜ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 15-ɫɬɨɥɛɢɤɨɜɨɣ ɥɢɧɟɣɱɚɬɨɣ 

ɞɢɚɝɪɚɦɦɟ ɧɚ ɨɫɧɨɜɟ 3000 ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 50 ɤȽɰ:

+4.998912590059145E+004,+5.001118414176608E+004,+3000,+0,+4,+8,+27,+71,+221,+422,+612,+695,

+504,+254,+113,+41,+20,+4,+4,+0

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɧɟɬ ɨɬɫɱɟɬɨɜ ɦɟɧɶɲɟ ɧɢɠɧɟɝɨ ɡɧɚɱɟɧɢɹ ɞɢɚɩɚɡɨɧɚ ɢɥɢ ɛɨɥɶɲɟ 

ɜɟɪɯɧɟɝɨ ɡɧɚɱɟɧɢɹ ɞɢɚɩɚɡɨɧɚ.

CALCulate2:TRANsform:HISTogram:DATA?

ȼɨɡɜɪɚɳɚɟɬ ɬɨɥɶɤɨ ɞɚɧɧɵɟ ɫɬɨɥɛɢɤɨɜ ɬɟɤɭɳɟɣ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ ɜ ɫɥɟɞɭɸ-

ɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

ɥɩɦɣɲɠɬɭɝɩ ɣɢɧɠɫɠɨɣɤ, ɧɠɨɷɳɣɰ, ɲɠɧ ɨɣɡɨɠɠ ɢɨɛɲɠɨɣɠ ɟɣɛɪɛɢɩɨɛ,
ɥɩɦɣɲɠɬɭɝɩ ɩɭɬɲɠɭɩɝ ɝ ɥɛɡɟɩɧ ɬɭɩɦɜɣɥɠ,
ɥɩɦɣɲɠɬɭɝɩ ɣɢɧɠɫɠɨɣɤ, ɜɩɦɷɳɣɰ, ɲɠɧ ɝɠɫɰɨɠɠ ɢɨɛɲɠɨɣɠ ɟɣɛɪɛɢɩɨɛ.
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176 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

Ƚɪɚɮɢɤɢ ɬɪɟɧɞɚ
Ɍɪɟɧɞɵ ɨɬɫɱɟɬɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɡɦɟɪɟɧɢɣ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɨɞɫɱɟɬɚ ɢɬɨɝɨɜ) ɢɥɢ ɨɬɦɟɬɤɢ ɜɪɟɦɟɧɢ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɧɚ ɝɪɚ-

ɮɢɤɟ ɬɪɟɧɞɨɜ 53210A, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɢɦɟɧɭɟɬɫɹ ɥɢɧɟɣɧɵɦ ɝɪɚɮɢɤɨɦ.

Ɋɢɫɭɧɨɤ 6-8 ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɤɨɦɩɨɧɟɧɬɵ ɬɢɩɢɱɧɨɝɨ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɱɚɫɬɨɬɨɦɟɪɚ.

Ɋɢɫɭɧɨɤ 6-8 Ɏɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ (ɛɟɡ ɩɪɨɪɟɠɢɜɚɧɢɹ)

Y Max: ɦɚɤɫ. ɡɧɚɱɟɧɢɟ ɫɱɢɬɵɜɚɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ ɞɢɫɩɥɟɹ
Y Min: ɦɢɧ. ɡɧɚɱɟɧɢɟ ɫɱɢɬɵɜɚɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ ɞɢɫɩɥɟɹ
Span: (Y Max – Y Min)

Ɏɭɧɤɰɢɹ
Ʉɚɧɚɥ
Ɍɟɤɭɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɫɱɢɬɵɜɚɧɢɣ
          (ɩɚɦɹɬɶ)

Ɇɚɤɫ. ɢ ɦɢɧ. ɝɪɚɧɢɰɵ ɲɤɚɥɵ ɢ ɟɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ.

Ƚɪɚɧɢɰɵ ɦɨɠɧɨ ɚɜɬɨɦɚɫɲɬɚɛɢɪɨɜɚɬɶ ɢɥɢ 

ɭɫɬɚɧɨɜɢɬɶ ɜɪɭɱɧɭɸ. Ⱥɜɬɨɦɚɫɲɬɚɛɢɪɭɟɦɵɟ 

ɝɪɚɧɢɰɵ ɨɬɨɛɪɚɠɚɸɬ ɜɫɟ ɢɡɦɟɪɟɧɢɹ
ɜ ɞɢɚɩɚɡɨɧɟ ɞɢɫɩɥɟɹ.

ɢɧɞɟɤɫɵ ɫɱɢɬɵɜɚɧɢɣ

Mkr 1: ɡɧɚɱɟɧɢɟ ɫɱɢɬɵɜɚɧɢɹ ɦɟɫɬɟ ɦɚɪɤɟɪɚ 1

Mkr 2: ɡɧɚɱɟɧɢɟ ɫɱɢɬɵɜɚɧɢɹ ɧɚ ɦɟɫɬɟ ɦɚɪɤɟɪɚ 2

Span: ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ
           ɜ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹɯ ɦɚɪɤɟɪɨɜ

Reading: ɦɟɫɬɨ ɦɚɪɤɟɪɚ ɜ ɤɨɥɢɱɟɫɬɜɟ ɨɬɫɱɟɬɨɜ

Span: ɤɨɥɢɱɟɫɬɜɨ ɫɱɢɬɵɜɚɧɢɣ ɦɟɠɞɭ 

           ɦɟɫɬɨɩɨɥɨɠɟɧɢɹɦɢ ɦɚɪɤɟɪɨɜ

Ɉɤɧɨ ɬɪɟɧɞɚ
(100 ɨɱɤɨɜ)

Ɉɤɧɨ ɩɨɥɨɠɟɧɢɹ – ɞɥɹ ɦɚɪɤɟɪɨɜ, 

ɭɜɟɥɢɱɟɧɢɹ ɢ ɩɚɧɨɪɚɦɢɪɨɜɚɧɢɹ 

ɩɨɥɨɠɟɧɢɟ ɞɟɫɹɬɢɱɧɨɝɨ ɪɚɡɪɹɞɚ
(ɬ. ɟ. 1000, 100, 10, 1), ɨɬɦɟɱɟɧɧɨɟ 

ɤɥɚɜɢɲɚɦɢ ɫɨ ɫɬɪɟɥɤɚɦɢ, ɨɩɪɟɞɟɥɹɟɬ 
ɜɟɥɢɱɢɧɭ ɫɦɟɳɟɧɢɹ (ɝɪɭɛɨ ɢɥɢ ɬɨɱɧɨ)

ɧɚ ɤɚɠɞɵɣ ɳɟɥɱɨɤ ɩɨɜɨɪɨɬɧɨɝɨ 

ɪɟɝɭɥɹɬɨɪɚ.
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ɉɪɨɫɦɨɬɪ ɝɪɚɮɢɤɨɜ ɬɪɟɧɞɚ


ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢ-

ɛɨɪɚ (Preset) ɨɬɨɛɪɚɠɚɸɬɫɹ ɱɢɫɥɨɜɵɟ ɞɚɧɧɵɟ. Ɇɨɠɧɨ ɩɟɪɟɤɥɸɱɢɬɶ ɨɬɨɛɪɚɠɟɧɢɟ 

ɧɚ ɝɪɚɮɢɤ ɬɪɟɧɞɚ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

DISPlay[:WINDow]:MODE {NUMeric|HISTogram|TCHart}
DISPlay[:WINDow]:MODE?                         (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ (TCHart) — ɷɬɨ ɟɞɢɧɫɬɜɟɧɧɵɣ ɩɚɪɚɦɟɬɪ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ, ɤɨɬɨ-

ɪɵɣ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɝɪɚɦɦɧɵɦ ɫɩɨɫɨɛɨɦ (ɬɨ ɟɫɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɚɧɞ 

SCPI). ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

ɇɚɠɚɬɢɟ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɤɧɨɩɤɢ Graph (Ƚɪɚɮɢɤ), ɚ ɡɚɬɟɦ ɩɪɨɝɪɚɦɦɧɨɣ ɤɧɨɩɤɢ 

Trend Chart (Ƚɪɚɮɢɤ ɬɪɟɧɞɚ) ɡɚɩɭɫɤɚɟɬ ɫɨɡɞɚɧɢɟ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ.

Ƚɪɚɮɢɤɢ ɬɪɟɧɞɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɜɫɟɦ ɨɬɫɱɟɬɚɦ ɜ ɩɚɦɹɬɢ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɬɪɢɝɝɟɪɨɜ (TRIGger:COUNt) ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ (SAMPle:COUNt). ȿɫɥɢ ɫɢɝɧɚɥ ɬɪɢɝɝɟɪɚ 

ɧɟɩɪɟɪɵɜɧɵɣ (ɬɨ ɟɫɬɶ ɬɪɢɝɝɟɪ — ɜɧɭɬɪɟɧɧɢɣ), ɝɪɚɮɢɤ ɬɪɟɧɞɚ ɩɨɫɬɨɹɧɧɨ ɨɛɧɨɜɥɹɟɬɫɹ.

ɇɚɫɬɪɨɣɤɚ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ
Ɋɢɫɭɧɨɤ 6-9 ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɦɟɧɸ ɩɪɨɝɪɚɦɦɧɵɯ ɤɧɨɩɨɤ, ɫɜɹɡɚɧɧɨɟ ɫ ɤɨɧɮɢɝɭɪɚɰɢɟɣ 

ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɢ ɭɩɪɚɜɥɟɧɢɟɦ ɨɤɧɚ ɬɪɟɧɞɚ.
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Ɋɢɫɭɧɨɤ 6-9 ɇɚɫɬɪɨɣɤɚ ɢ ɭɩɪɚɜɥɟɧɢɟ ɝɪɚɮɢɤɨɦ ɬɪɟɧɞɚ

Ƚɪɚɧɢɰɵ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ
Ƚɪɚɧɢɰɵ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ (Y Max ɢ Y Min) ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

(AutoScale On (Ⱥɜɬɨɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ, ɜɤɥ.)) ɢɥɢ ɜɪɭɱɧɭɸ (AutoScale Off (Ⱥɜɬɨ-

ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ, ɜɵɤɥ.)) ɫ ɩɨɦɨɳɶɸ ɦɟɧɸ ɩɪɨɝɪɚɦɦɧɨɣ ɤɧɨɩɤɢ Options (Ɉɩɰɢɢ) 

(Ɋɢɫɭɧɨɤ 6-9). ȿɫɥɢ ɜɤɥɸɱɟɧɨ ɚɜɬɨɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɝɪɚɧɢɰ, ɜɫɟ ɨɬɫɱɟɬɵ ɭɞɟɪɠɢɜɚ-

ɸɬɫɹ ɜ ɨɤɧɟ ɬɪɟɧɞɚ. ɉɪɢ ɪɭɱɧɨɣ ɭɫɬɚɧɨɜɤɟ ɝɪɚɧɢɰ (off) ɧɟɤɨɬɨɪɵɟ ɨɬɫɱɟɬɵ ɦɨɝɭɬ 
ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ ɨɤɧɚ. Ɋɭɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɝɪɚɧɢɰ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨ-

ɪɨɬɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɢɥɢ ɱɢɫɥɨɜɵɦɢ ɤɧɨɩɤɚɦɢ ɫ ɤɥɚɜɢɲɟɣ [Shift].

ȿɫɥɢ ɩɪɟɞɟɥɵ ɨɬɫɱɟɬɨɜ ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ (Math), 

ɭɫɬɚɧɨɜɤɚ ɝɪɚɧɢɰ YMax ɢ YMin ɦɚɫɲɬɚɛɢɪɭɟɬ (ɧɨ ɧɟ ɢɡɦɟɧɹɟɬ) ɩɪɟɞɟɥɵ ɜ ɝɪɚɧɢɰɚɯ 
YMax ɢ YMin. YMax ɢ YMin ɧɟ ɦɨɝɭɬ ɭɫɬɚɧɨɜɢɬɶ ɞɥɹ ɝɪɚɧɢɰɵ ɡɧɚɱɟɧɢɟ ɦɟɧɶɲɟ, ɱɟɦ 

ɩɪɟɞɟɥɵ ɨɬɫɱɟɬɚ Math.

ȼ ɨɤɧɟ ɬɪɟɧɞɚ ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɧɟ ɛɨɥɟɟ 100 ɨɬɫɱɟɬɨɜ ɢɥɢ ɬɨɱɟɤ ɩɪɨɪɟɠɢɜɚɧɢɹ. 
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Ɉɱɢɫɬɤɚ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ 


Ɉɱɢɫɬɤɚ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɨɱɢɳɚɟɬ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɢ ɫɧɨɜɚ ɡɚɩɭɫɤɚɟɬ ɮɢɤɫɚɰɢɸ 

ɢɡɦɟɪɟɧɢɣ ɫ ɦɨɦɟɧɬɚ ɩɨɥɭɱɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɬɪɢɝɝɟɪɚ.

ɋɨɯɪɚɧɟɧɢɟ ɨɬɫɱɟɬɨɜ


Ɉɬɫɱɟɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɝɪɚɮɢɤɨɦ ɬɪɟɧɞɚ, ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɧɚ ɜɧɭɬɪɟɧɧɟɣ 

ɮɥɟɲ-ɩɚɦɹɬɢ ɢɥɢ ɧɚ ɜɧɟɲɧɟɦ USB-ɧɚɤɨɩɢɬɟɥɟ ɜ ɮɨɪɦɚɬɟ ɡɧɚɱɟɧɢɣ ASCII, ɪɚɡɞɟ-

ɥɟɧɧɵɯ ɡɚɩɹɬɵɦɢ (CSV), ɩɨ ɨɞɧɨɣ ɫɬɪɨɤɟ ɧɚ ɤɚɠɞɵɟ ɢɡɦɟɪɟɧɢɹ.

ȼɵɛɨɪ ɮɭɧɤɰɢɢ Save Readings (ɋɨɯɪɚɧɢɬɶ ɨɬɫɱɟɬɵ) ɨɬɤɪɵɜɚɟɬ ɨɤɧɨ ɞɟɣɫɬɜɢɹ 

Export (Эɤɫɩɨɪɬ), ɜ ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɢɥɢ ɫɨɡɞɚɬɶ ɩɭɬɶ ɢ ɢɦɹ ɮɚɣɥɚ. Ʉɨɥɢɱɟ-

ɫɬɜɨ ɷɤɫɩɨɪɬɢɪɨɜɚɧɧɵɯ ɨɬɫɱɟɬɨɜ — ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ ɜ ɩɚɦɹɬɢ (Ɋɢɫɭɧɨɤ 6-8) 

ɧɚ ɦɨɦɟɧɬ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ Export Readings, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɧɟ ɪɚɜɧɹɬɶɫɹ ɨɛɳɟɦɭ 
ɤɨɥɢɱɟɫɬɜɭ ɨɬɫɱɟɬɨɜ (TRIGger:COUNt x SAMPle:COUNt).

ɗɤɫɩɨɪɬɢɪɨɜɚɧɢɟ ɨɬɫɱɟɬɨɜ ɨɱɢɳɚɟɬ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɢ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɫɥɟɞɭɸ-

ɳɟɝɨ ɫɢɝɧɚɥɚ ɬɪɢɝɝɟɪɚ ɫɧɨɜɚ ɡɚɩɭɫɤɚɟɬ ɫɨɡɞɚɧɢɟ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ.
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Ɉɤɧɨ ɭɜɟɥɢɱɟɧɢɹ ɢ ɦɚɪɤɟɪɨɜ

ɉɪɨɝɪɚɦɦɧɵɟ ɤɧɨɩɤɢ ɢɡ ɦɟɧɸ Marker (Ɇɚɪɤɟɪ) ɩɨɡɜɨɥɹɸɬ ɪɚɡɦɟɫɬɢɬɶ ɦɚɪɤɟɪɵ 

ɧɚ ɨɬɞɟɥɶɧɵɯ ɨɬɫɱɟɬɚɯ ɢɥɢ ɬɨɱɤɚɯ ɩɪɨɪɟɠɢɜɚɧɢɹ ɧɚ ɝɪɚɮɢɤɟ ɬɪɟɧɞɨɜ ɢ ɩɪɢ ɠɟɥɚ-

ɧɢɢ ɡɚɛɥɨɤɢɪɨɜɚɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɦɚɪɤɟɪɚɦɢ. ɉɪɢ ɜɤɥɸɱɟɧɧɨɣ 

ɛɥɨɤɢɪɨɜɤɟ ɦɚɪɤɟɪɨɜ ɩɟɪɟɦɟɳɟɧɢɟ ɨɞɧɨɝɨ ɢɡ ɧɢɯ (Marker1 ɢɥɢ Marker2) ɫ ɩɨɦɨ-

ɳɶɸ ɩɨɜɨɪɨɬɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɢɥɢ ɤɥɚɜɢɲɢ [Shift] ɫ ɧɚɛɨɪɨɦ ɧɨɦɟɪɚ ɨɬɫɱɟɬɚ ɩɪɢɜɨ-

ɞɢɬ ɤ ɫɦɟɳɟɧɢɸ ɨɛɨɢɯ ɦɚɪɤɟɪɨɜ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɞɢɫɬɚɧɰɢɢ ɦɟɠɞɭ ɧɢɦɢ. Ⱦɚɧɧɵɟ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɡɢɰɢɹɦ ɦɚɪɤɟɪɨɜ, ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚɞ ɨɤɧɨɦ ɬɪɟɧɞɚ.

Zoom (ɍɜɟɥɢɱɟɧɢɟ) ɨɩɪɟɞɟɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɨɬɨɛɪɚɠɚɟɦɵɯ ɩɪɢ ɭɜɟɥɢɱɟ-

ɧɢɢ ɪɚɡɪɟɲɟɧɢɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɟ ɨɤɧɚ ɝɪɚɮɢɤɚ ɬɪɟɧɞɨɜ. ɉɪɢ ɤɚɠɞɨɣ ɤɨɪɪɟɤɬɢ-

ɪɨɜɤɟ ɭɜɟɥɢɱɟɧɢɹ ɢɧɞɟɤɫɵ ɨɬɫɱɟɬɨɜ (Ɋɢɫɭɧɨɤ 6-8) ɢɡɦɟɧɹɸɬɫɹ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ 

ɬɟɤɭɳɟɝɨ ɞɢɚɩɚɡɨɧɚ ɨɬɫɱɟɬɨɜ.

Ɏɭɧɤɰɢɹ Pan (ɉɚɧɨɪɚɦɢɪɨɜɚɧɢɟ) ɩɨɡɜɨɥɹɟɬ ɩɪɨɥɢɫɬɵɜɚɬɶ ɝɪɚɮɢɤ ɬɪɟɧɞɨɜ ɜɥɟɜɨ 

ɢɥɢ ɜɩɪɚɜɨ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɦɚɫɲɬɚɛɚ ɭɜɟɥɢɱɟɧɢɹ. ɉɟɪɟɞɜɢɝɚɹ ɨɤɧɨ ɩɚɧɨɪɚɦɢɪɨɜɚ-

ɧɢɹ, ɜɵ ɦɨɠɟɬɟ ɩɟɪɟɦɟɫɬɢɬɶ ɢɧɬɟɪɟɫɭɸɳɭɸ ɜɚɫ ɡɨɧɭ ɜ ɨɛɥɚɫɬɶ ɩɪɨɫɦɨɬɪɚ, ɚ ɩɨɜɬɨɪ-

ɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɭɜɟɥɢɱɟɧɢɹ ɩɨɡɜɨɥɢɬ ɪɚɡɜɟɪɧɭɬɶ ɷɬɭ ɡɨɧɭ. ȼ ɬɚɤɨɦ ɪɟɠɢɦɟ ɩɪɢɦɟɧɟ-

ɧɢɹ ɉɚɧɨɪɚɦɢɪɨɜɚɧɢɹ ɫɨɜɦɟɫɬɧɨ ɫ ɍɜɟɥɢɱɟɧɢɟɦ  ɫɨɯɪɚɧɹɟɬ ɜɵɛɪɚɧɧɵɣ ɦɚɫɲɬɚɛ.

ɋ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ ɩɚɧɨɪɚɦɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɜ ɨɤɧɟ ɤɚɠɞɵɣ 

ɨɬɫɱɟɬ ɢɥɢ ɬɨɱɤɭ ɩɪɨɪɟɠɢɜɚɧɢɹ — ɜɩɥɨɬɶ ɞɨ 100 ɨɬɫɱɟɬɨɜ/ɬɨɱɟɤ ɨɞɧɨɜɪɟɦɟɧɧɨ.

Ⱦɥɹ ɮɭɧɤɰɢɣ ɨɬɨɛɪɚɠɟɧɢɹ ɦɚɪɤɟɪɨɜ, ɭɜɟɥɢɱɟɧɢɹ ɢ ɩɚɧɨɪɚɦɢɪɨɜɚɧɢɹ ɤɥɚɜɢɲɚɦɢ 

ɫɨ ɫɬɪɟɥɤɚɦɢ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɨɠɟɧɢɟ ɞɟɫɹɬɢɱɧɨɝɨ ɪɚɡɪɹɞɚ (ɬɵɫɹɱɢ, ɫɨɬɧɢ, 

ɞɟɫɹɬɤɢ ɢɥɢ ɟɞɢɧɢɰɵ), ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶ ɜɟɥɢɱɢɧɭ ɫɦɟɳɟɧɢɹ (ɝɪɭɛɨ 

ɢɥɢ ɬɨɱɧɨ) ɧɚ ɤɚɠɞɵɣ ɳɟɥɱɨɤ ɩɨɜɨɪɨɬɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ.



Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A 6

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 181

Ɏɭɧɤɰɢɹ Show All (ɉɨɤɚɡɚɬɶ ɜɫɟ) ɨɛɧɨɜɥɹɟɬ ɨɤɧɨ ɬɪɟɧɞɚ, ɱɬɨɛɵ ɨɬɨɛɪɚɡɢɬɶ ɜɟɫɶ 
ɬɟɤɭɳɢɣ ɧɚɛɨɪ ɨɬɫɱɟɬɨɜ. Ɉɬɨɛɪɚɠɚɸɬɫɹ ɨɬɫɱɟɬɵ ɫ ɢɧɞɟɤɫɚɦɢ ɨɬ 0 ɞɨ ɢɯ ɨɛɳɟɝɨ ɤɨɥɢ-

ɱɟɫɬɜɚ (Count), ɚ ɬɚɤɠɟ ɫɛɪɚɫɵɜɚɸɬɫɹ ɧɚɫɬɪɨɣɤɢ ɭɜɟɥɢɱɟɧɢɹ ɢ ɩɚɧɨɪɚɦɢɪɨɜɚɧɢɹ.

ɉɪɨɪɟɠɢɜɚɧɢɟ ɨɬɫɱɟɬɨɜ
Ɉɤɧɨ ɬɪɟɧɞɨɜ ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶ ɧɟ ɛɨɥɟɟ 100 ɨɬɫɱɟɬɨɜ. ɑɬɨɛɵ ɨɬɨɛɪɚɡɢɬɶ ɛɨɥɟɟ 

100 ɨɬɫɱɟɬɨɜ, ɨɧɢ ɩɪɨɪɟɠɢɜɚɸɬɫɹ, ɬɨ ɟɫɬɶ ɝɪɭɩɩɢɪɭɸɬɫɹ ɩɨ ɧɟɫɤɨɥɶɤɨ ɨɬɫɱɟɬɨɜ 
ɜ ɬɨɱɤɢ ɩɪɨɪɟɠɢɜɚɧɢɹ. Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ ɧɚ ɨɞɧɭ ɬɨɱɤɭ ɩɪɨɪɟɠɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹ-

ɟɬɫɹ ɤɚɤ ɱɢɫɥɨ ɨɬɫɱɟɬɨɜ/100. 

Ɋɢɫɭɧɨɤ 6-10 ɫɨɞɟɪɠɢɬ ɝɪɚɮɢɤ ɬɪɟɧɞɨɜ ɞɥɹ 100 000 ɨɬɫɱɟɬɨɜ, ɤ ɤɨɬɨɪɵɦ ɩɪɢɦɟɧɹ-

ɟɬɫɹ ɩɪɨɪɟɠɢɜɚɧɢɟ.

Ɋɢɫɭɧɨɤ 6-10 Ɏɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ (ɫ ɩɪɨɪɟɠɢɜɚɧɢɟɦ)



6 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A

182 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

ɇɚ Ɋɢɫɭɧɤɟ 6-10 ɤɚɠɞɚɹ ɝɪɭɩɩɚ ɩɪɨɪɟɠɢɜɚɧɢɹ ɫɨɞɟɪɠɢɬ ɩɨ 1000 ɨɬɫɱɟɬɨɜ (ɨɛɳɟɟ 

ɱɢɫɥɨ ɨɬɫɱɟɬɨɜ 100 000 / ɤɨɥ-ɜɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɬɨɱɟɤ 100). Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ 
ɜ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɛɭɞɟɬ ɢɡɦɟɧɹɬɶɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ Show All (ɉɨɤɚɡɚɬɶ ɜɫɟ), 

ɟɫɥɢ ɮɢɤɫɚɰɢɹ ɨɬɫɱɟɬɨɜ ɟɳɟ ɩɪɨɞɨɥɠɚɟɬɫɹ.

ȿɫɥɢ ɦɚɪɤɟɪ ɩɨɦɟɳɚɟɬɫɹ ɧɚ ɬɨɱɤɭ ɩɪɨɪɟɠɢɜɚɧɢɹ, ɞɥɹ ɧɟɝɨ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɨɦɟɪ 

ɩɟɪɜɨɝɨ ɨɬɫɱɟɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɝɪɭɩɩɟ. ɗɬɨɬ ɧɨɦɟɪ ɛɭɞɟɬ ɩɨɥɟɡɟɧ, ɟɫɥɢ ɧɭɠɧɨ 

ɩɪɨɫɦɨɬɪɟɬɶ ɨɬɞɟɥɶɧɵɟ ɨɬɫɱɟɬɵ ɢɡ ɷɬɨɣ ɝɪɭɩɩɵ.

ɉɪɨɫɦɨɬɪ ɨɬɫɱɟɬɨɜ ɢɡ ɝɪɭɩɩɵ ɩɪɨɪɟɠɢɜɚɧɢɹ Ɂɧɚɱɟɧɢɹ ɨɬɫɱɟɬɨɜ, ɫɝɪɭɩɩɢ-

ɪɨɜɚɧɧɵɯ ɜ ɨɞɧɭ ɬɨɱɤɭ ɩɪɨɪɟɠɢɜɚɧɢɹ, ɦɨɠɧɨ ɩɪɨɫɦɨɬɪɟɬɶ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ ɫ ɩɨɦɨɳɶɸ 

ɦɚɪɤɟɪɨɜ ɢ ɷɥɟɦɟɧɬɚ ɭɩɪɚɜɥɟɧɢɹ Pan (ɉɚɧɨɪɚɦɢɪɨɜɚɧɢɟ) ɧɚ ɝɪɚɮɢɤɟ ɬɪɟɧɞɨɜ.

1 ȼɵɛɟɪɢɬɟ ɦɚɪɤɟɪ ɢ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɩɟɪɟɦɟɫɬɢɬɟ ɟɝɨ 

ɧɚ ɬɨɱɤɭ ɩɪɨɪɟɠɢɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɜɚɦ ɢɧɬɟɪɟɫɧɚ ɞɥɹ ɚɧɚɥɢɡɚ. ɉɨɡɢɰɢɹ ɷɬɨɝɨ 

ɦɚɪɤɟɪɚ ɛɭɞɟɬ ɨɬɦɟɱɟɧɚ ɧɨɦɟɪɨɦ, ɤɨɬɨɪɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɜɨɦɭ ɨɬɫɱɟɬɭ 
ɢɡ ɷɬɨɣ ɝɪɭɩɩɵ. ɍɱɬɢɬɟ, ɱɬɨ ɷɬɨ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɛɭɞɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɥɢ ɦɢɧɢ-

ɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɷɬɨɣ ɝɪɭɩɩɟ.

2 ȼɵɛɟɪɢɬɟ Pan (ɉɚɧɨɪɦɚɦɢɪɨɜɚɧɢɟ) ɢ ɜɜɟɞɢɬɟ ɩɨɥɭɱɟɧɧɵɣ ɧɨɦɟɪ ɩɟɪɜɨɝɨ 

ɨɬɫɱɟɬɚ, ɧɚɠɢɦɚɹ [Shift] ɢ ɰɢɮɪɨɜɵɟ ɤɥɚɜɢɲɢ. Ȼɭɞɭɬ ɨɬɨɛɪɚɠɟɧɵ 100 ɨɬɫɱɟɬɨɜ 

ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɢɧɞɟɤɫɚɦɢ, ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɨɬɫɱɟɬɚ ɜ ɜɵɛɪɚɧɧɨɣ 

ɝɪɭɩɩɟ.

3 Ɍɟɩɟɪɶ ɜɵɛɟɪɢɬɟ Marker1 ɢɥɢ Marker2 ɢ ɜɵɞɟɥɢɬɟ ɫɚɦɭɸ ɩɪɚɜɭɸ ɩɨɡɢɰɢɸ (ɟɞɢ-

ɧɢɰɵ) ɜ ɨɤɧɟ ɩɨɥɨɠɟɧɢɹ. Ɍɟɩɟɪɶ ɩɨɜɨɪɨɬɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɩɟɪɟɦɟɳɚɣɬɟ ɦɚɪɤɟɪ 

ɩɨ ɨɞɧɨɣ ɩɨɡɢɰɢɢ. ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɦɚɪɤɟɪɚ ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɡɧɚɱɟɧɢɹ 

ɢ ɧɨɦɟɪɚ ɨɬɫɱɟɬɨɜ. 

ȿɫɥɢ ɝɪɭɩɩɚ ɩɪɨɪɟɠɢɜɚɧɢɹ ɫɨɞɟɪɠɢɬ ɛɨɥɟɟ 100 ɨɬɫɱɟɬɨɜ, ɜɵɛɟɪɢɬɟ Pan (ɉɚɧɨɪɚ-

ɦɢɪɨɜɚɧɢɟ) ɢ ɜɜɟɞɢɬɟ ɧɨɜɵɣ ɢɧɞɟɤɫ ɨɬɫɱɟɬɚ, ɫɥɟɞɭɸɳɢɣ ɩɨɫɥɟ ɢɧɞɟɤɫɚ ɫɚɦɨɝɨ 

ɩɪɚɜɨɝɨ ɨɬɨɛɪɚɠɚɟɦɨɝɨ ɨɬɫɱɟɬɚ (Ɋɢɫɭɧɨɤ 6-8), ɱɬɨɛɵ ɩɪɨɫɦɨɬɪɟɬɶ ɫɥɟɞɭɸɳɢɟ
100 ɨɬɫɱɟɬɨɜ.



Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A 6

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 183

Ɋɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ
Ɏɭɧɤɰɢɹ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ ɱɚɫɬɨɬɨɦɟɪɚ 53210A ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ 
ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɨ 1 000 000 ɨɬɫɱɟɬɨɜ. Ɋɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɜɤɥɸɱɚɟɬɫɹ ɢ ɧɚɫɬɪɚɢ-

ɜɚɟɬɫɹ ɬɨɥɶɤɨ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢ ɞɨɫɬɭɩɧɚ ɞɥɹ ɜɫɟɯ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɨɦɟɪɚ, 

ɤɪɨɦɟ ɩɨɫɬɨɹɧɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ. 

Ɋɢɫɭɧɨɤ 6-11 ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɤɧɨɩɤɢ ɢ ɨɤɧɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɢɥɨɠɟɧɢɟɦ ɪɟɝɢɫɬɪɚɰɢɢ 

ɞɚɧɧɵɯ.

Ɋɢɫɭɧɨɤ 6-11 Ɂɚɩɭɫɤ ɪɟɝɢɫɬɪɚɬɨɪɚ ɞɚɧɧɵɯ ɱɚɫɬɨɬɨɦɟɪɚ

Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ ɨɬɫɱɟɬɵ ɇȿ ɫɨɯɪɚɧɹɸɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢɥɢ 

ɧɚ ɜɧɟɲɧɟɦ USB ɧɚɤɨɩɢɬɟɥɟ, ɩɨɤɚ ɩɪɨɰɟɫɫ ɪɟɝɢɫɬɪɚɰɢɢ ɧɟ ɛɭɞɟɬ ɡɚɜɟɪɲɟɧ. ɉɪɢ 

ɩɪɟɤɪɚɳɟɧɢɢ ɩɨɞɚɱɢ ɩɢɬɚɧɢɹ, ɟɫɥɢ ɛɚɬɚɪɟɹ (Ɉɩɰɢɹ 300) ɨɬɫɭɬɫɬɜɭɟɬ ɢɥɢ ɟɟ ɡɚɪɹɞ 

ɡɚɤɨɧɱɢɬɫɹ ɞɨ ɡɚɜɟɪɲɟɧɢɹ ɪɟɝɢɫɬɪɚɰɢɢ, ɜɫɟ ɞɚɧɧɵɟ ɛɭɞɭɬ ɩɨɬɟɪɹɧɵ. 



6 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 53201A

184 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

ɇɚɫɬɪɨɣɤɚ ɪɟɝɢɫɬɪɚɬɨɪɚ ɞɚɧɧɵɯ
ȼɫɟ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ ɨɬɫɱɟɬɵ ɫɨɯɪɚɧɹɸɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢɥɢ 

ɧɚ ɜɧɟɲɧɟɦ USB-ɭɫɬɪɨɣɫɬɜɟ ɯɪɚɧɟɧɢɹ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɪɟɝɢɫɬɪɚɰɢɢ.
ȼ ɩɪɨɰɟɫɫɟ ɪɟɝɢɫɬɪɚɰɢɢ ɢ ɩɨ ɡɚɜɟɪɲɟɧɢɢ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɨɬɫɱɟɬɵ ɨɬɨɛɪɚɠɚɸɬɫɹ 

ɜ ɮɨɪɦɚɬɟ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ (ɥɢɧɟɣɧɨɝɨ ɝɪɚɮɢɤɚ).

Ɋɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɭɤɚɡɚɧɧɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ ɢɥɢ 

ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɭɤɚɡɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ. ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ 

ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ ɜɵ ɦɨɠɟɬɟ ɨɬɥɨɠɢɬɶ ɟɟ ɡɚɩɭɫɤ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ
ɜɪɟɦɟɧɢ.

ɍɤɚɡɚɧɢɟ ɮɚɣɥɚ ɠɭɪɧɚɥɚ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ


Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ ɨɬɫɱɟɬɵ, ɫɨɯɪɚɧɟɧɧɵɟ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢɥɢ ɧɚ ɜɧɟɲ-

ɧɟɦ USB-ɭɫɬɪɨɣɫɬɜɟ ɯɪɚɧɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɡɧɚɱɟɧɢɹ, ɪɚɡɞɟɥɟɧɧɵɟ ɡɚɩɹɬɵɦɢ 

(CSV) ɜ ɮɨɪɦɚɬɟ ASCII (ɩɨ ɨɞɧɨɦɭ ɢɡɦɟɪɟɧɢɸ ɧɚ ɫɬɪɨɤɭ). ȿɫɥɢ ɩɭɬɶ ɢ ɢɦɹ ɮɚɣɥɚ 

ɧɟ ɭɤɚɡɚɧɵ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɭɬɶ ɢ ɢɦɹ ɩɨ ɭɦɨɥɱɚɧɢɸ (Internal\DataLog).

ȼɵɛɨɪ ɞɢɫɤɚ (Internal (ȼɧɭɬɪɟɧɧɢɣ) ɢɥɢ External (ȼɧɟɲɧɢɣ)) ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɪɟɠɢɦɟ 

ɩɪɨɫɦɨɬɪɚ, ɚ ɢɦɹ ɮɚɣɥɚ ɭɤɚɡɵɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɢ ɤɭɪɫɨɪɧɵɯ 
ɤɥɚɜɢɲ (ɞɥɹ ɫɦɟɧɵ ɫɢɦɜɨɥɨɜ).

ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ [Done] (Ƚɨɬɨɜɨ) ɩɭɬɶ ɢ ɢɦɹ ɮɚɣɥɚ ɫɨɯɪɚɧɹɸɬɫɹ, ɢ ɜɵ ɜɨɡɜɪɚ-

ɳɚɟɬɟɫɶ ɜ ɦɟɧɸ ɩɪɢɥɨɠɟɧɢɹ. Ɋɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɧɟ ɧɚɱɧɟɬɫɹ, ɟɫɥɢ ɧɟ ɭɤɚɡɚɧ ɩɭɬɶ 
ɢ ɢɦɹ ɮɚɣɥɚ.

Ⱦɨɛɚɜɥɟɧɢɟ ɦɟɬɤɢ ɜɪɟɦɟɧɢ ɜ ɮɚɣɥ ɠɭɪɧɚɥɚ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ
Ɇɟɬɤɚ ɜɪɟɦɟɧɢ (t-Stamp) ɜ ɮɨɪɦɚɬɟ

ɞɞɞɞɧɧɟɟ_ɲɲɧɧɬɬ    (ɨɛɪɫɣɧɠɫ, DataLog_20100925_105535.csv)

ɞɨɛɚɜɥɹɟɬɫɹ (On (ȼɤɥ.)) ɤ ɢɦɟɧɢ ɮɚɣɥɚ ɩɨ ɡɚɜɟɪɲɟɧɢɢ ɩɪɨɰɟɫɫɚ ɪɟɝɢɫɬɪɚɰɢɢ
ɢɥɢ ɩɪɢ ɧɚɠɚɬɢɢ ɩɪɨɝɪɚɦɦɧɨɣ ɤɧɨɩɤɢ Stop Save (Ɉɫɬɚɧɨɜɤɚ ɫ ɫɨɯɪɚɧɟɧɢɟɦ). 

Ɇɟɬɤɚ ɜɪɟɦɟɧɢ ɬɚɤɠɟ ɩɨɹɜɥɹɟɬɫɹ ɜ ɷɥɟɤɬɪɨɧɧɨɣ ɬɚɛɥɢɰɟ ɩɪɢ ɨɬɤɪɵɬɢɢ ɮɚɣɥɚ ɠɭɪ-

ɧɚɥɚ ɞɚɧɧɵɯ (.csv).
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ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 185

ɇɚɫɬɪɨɣɤɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ


ɉɪɢ ɧɚɫɬɪɨɣɤɟ ɩɨ ɜɪɟɦɟɧɢ (Time) ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɝɢɫɬɪɚɰɢɢ ɭɤɚɡɵɜɚɟɬɫɹ 

ɜ ɮɨɪɦɚɬɟ ɱɱ.ɦɦ.ɫɫ. Ɂɧɚɱɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɜɨɪɨɬɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɢ ɤɭɪɫɨɪ-

ɧɵɦɢ ɤɥɚɜɢɲɚɦɢ, ɥɢɛɨ ɱɢɫɥɨɜɵɦɢ ɤɥɚɜɢɲɚɦɢ ɫ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ [Shift]. ȼɵɞɟɥɹɹ 

ɨɬɞɟɥɶɧɵɟ ɪɚɡɪɹɞɵ ɜ ɨɤɧɟ ɜɪɟɦɟɧɢ, ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɛɨɥɶɲɟɟ ɪɚɡɪɟɲɟɧɢɟ (ɧɚɩɪɢ-

ɦɟɪ, ɦɢɧɭɬɵ ɢ ɫɟɤɭɧɞɵ) ɞɥɹ ɜɪɟɦɟɧɢ ɪɟɝɢɫɬɪɚɰɢɢ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɟɪɢɨɞ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ ɫɨɫɬɚɜɥɹɟɬ 99.00.00. Ɉɞɧɚɤɨ, ɩɪɟɞɟɥ 

ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɨɬɫɱɟɬɨɜ (1 000 000) ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬ ɪɚɧɶɲɟ, ɱɟɦ ɡɚɤɨɧɱɢɬɫɹ 

ɩɪɟɞɟɥ ɩɨ ɜɪɟɦɟɧɢ.

ɉɪɢ ɧɚɫɬɪɨɣɤɟ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɨɬɫɱɟɬɨɜ (Readings) ɩɪɨɰɟɫɫ ɩɪɨɞɨɥɠɚɟɬɫɹ, ɩɨɤɚ 

ɧɟ ɛɭɞɟɬ ɡɚɜɟɪɲɟɧɚ ɪɟɝɢɫɬɪɚɰɢɹ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ. Ʉɨɥɢɱɟɫɬɜɨ 

ɨɬɫɱɟɬɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɜɨɪɨɬɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɢ ɤɭɪɫɨɪɧɵɦɢ ɤɥɚɜɢɲɚɦɢ, 

ɥɢɛɨ ɱɢɫɥɨɜɵɦɢ ɤɥɚɜɢɲɚɦɢ ɫ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ [Shift]. Ɇɨɠɧɨ ɭɤɚɡɚɬɶ ɧɟ ɛɨɥɟɟ 

1 000 000 ɨɬɫɱɟɬɨɜ. 

Ⱦɥɹ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɣ ɫ ɦɟɬɤɨɣ ɜɪɟɦɟɧɢ (Time Stamp) ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ 

ɧɚɫɬɪɨɣɤɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɨɬɫɱɟɬɨɜ.

ɇɚɫɬɪɨɣɤɚ ɡɚɞɟɪɠɤɢ ɫɬɚɪɬɚ


ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɡɚɞɟɪɠɤɭ ɩɨ ɜɪɟɦɟɧɢ, ɬɨ ɟɫɬɶ ɢɧɬɟɪɜɚɥ 

ɦɟɠɞɭ ɦɨɦɟɧɬɨɦ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ Run (Ɂɚɩɭɫɬɢɬɶ) ɢ ɧɚɱɚɥɨɦ ɩɪɨɰɟɫɫɚ ɪɟɝɢɫɬɪɚ-

ɰɢɢ ɞɚɧɧɵɯ. Ɂɚɞɟɪɠɤɚ ɫɬɚɪɬɚ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ ɱɱ.ɦɦ.ɫɫ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɩɨɜɨɪɨɬɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɢ ɤɭɪɫɨɪɧɵɦɢ ɤɥɚɜɢɲɚɦɢ, ɥɢɛɨ ɱɢɫɥɨɜɵɦɢ ɤɥɚɜɢɲɚɦɢ 

ɫ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ [Shift]. ȼɵɞɟɥɹɹ ɨɬɞɟɥɶɧɵɟ ɪɚɡɪɹɞɵ ɜ ɨɤɧɟ ɡɚɞɟɪɠɤɢ, ɦɨɠɧɨ 

ɭɤɚɡɚɬɶ ɛɨɥɶɲɟɟ ɪɚɡɪɟɲɟɧɢɟ (ɧɚɩɪɢɦɟɪ, ɦɢɧɭɬɵ ɢ ɫɟɤɭɧɞɵ) ɞɥɹ ɜɪɟɦɟɧɢ 

ɡɚɞɟɪɠɤɢ.
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186 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɡɚɞɟɪɠɤɚ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɡɧɚɱɟɧɢɟ 99:00:00.

Ɂɚɩɭɫɤ ɪɟɝɢɫɬɪɚɬɨɪɚ ɞɚɧɧɵɯ


ɇɚɠɚɬɢɟ ɩɪɨɝɪɚɦɦɧɨɣ ɤɧɨɩɤɢ Run (Ɂɚɩɭɫɬɢɬɶ) ɜɤɥɸɱɚɟɬ ɩɪɨɰɟɫɫ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧ-

ɧɵɯ. Ɋɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɧɚɱɢɧɚɟɬɫɹ ɩɨ ɢɫɬɟɱɟɧɢɢ ɭɤɚɡɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ, 

ɟɫɥɢ ɫɭɳɟɫɬɜɭɸɬ ɞɨɩɭɫɬɢɦɵɟ ɩɭɬɶ ɢ ɢɦɹ ɮɚɣɥɚ. ɉɭɬɶ ɢ ɢɦɹ ɮɚɣɥɚ ɩɨ ɭɦɨɥɱɚɧɢɸ 

(Internal\DataLog)

ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɡɚɩɭɫɤɟ ɩɪɢɥɨɠɟɧɢɹ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ. ȼɵɛɟɪɢɬɟ Yes (Ⱦɚ), 

ɱɬɨɛɵ ɩɟɪɟɡɚɩɢɫɚɬɶ ɮɚɣɥ ɢ ɧɚɱɚɬɶ ɩɪɨɰɟɫɫ. 

ɉɪɨɫɦɨɬɪ ɨɬɫɱɟɬɨɜ


Ƚɪɚɮɢɤ ɬɪɟɧɞɚ ɡɚɩɨɥɧɹɟɬɫɹ ɩɨ ɦɟɪɟ ɪɟɝɢɫɬɪɚɰɢɢ ɨɬɫɱɟɬɨɜ. ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɪɟɝɢ-

ɫɬɪɚɰɢɢ ɞɚɧɧɵɯ ɨɬɫɱɟɬɵ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɭɤɚɡɚɧɧɨɦ ɮɚɣɥɟ. ɇɚɠɚɬɢɟ ɤɧɨɩɤɢ View 

Results (ɉɪɨɫɦɨɬɪ ɪɟɡɭɥɶɬɚɬɨɜ) ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ ɪɟɝɢɫɬɪɚɰɢɢ ɢ ɫɨɯɪɚɧɟɧɢɹ 

ɨɬɫɱɟɬɨɜ ɢɥɢ ɩɨ ɡɚɜɟɪɲɟɧɢɢ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨɡɜɨɥɹɟɬ ɨɬɨɛɪɚɡɢɬɶ ɝɪɚɮɢɤ ɬɪɟɧɞɚ 

ɩɨ ɫɨɯɪɚɧɟɧɧɵɦ ɨɬɫɱɟɬɚɦ. 

Ɋɢɫɭɧɨɤ 6-12 ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ, ɨɬɨɛɪɚɠɚɟɦɨɝɨ ɜ ɩɪɨɰɟɫɫɟ 

ɪɟɝɢɫɬɪɚɰɢɢ ɨɬɫɱɟɬɨɜ. (Ɋɢɫɭɧɨɤ 6-8 ɢ Ɋɢɫɭɧɨɤ 6-10 ɫɨɞɟɪɠɚɬ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ 

ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɤɧɟ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ.)
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Ɋɢɫɭɧɨɤ 6-12 Ɉɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɜ ɩɪɨɰɟɫɫɟ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ

ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɪɟɝɢɫɬɪɚɰɢɢ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɞɚɧɧɵɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɝɪɚɦɦ-

ɧɵɟ ɤɧɨɩɤɢ Marker (Ɇɚɪɤɟɪ), Pan (ɉɚɧɨɪɚɦɢɪɨɜɚɧɢɟ) ɢ Zoom (ɍɜɟɥɢɱɟɧɢɟ). 

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɧɚɠɚɬɢɟ ɤɧɨɩɤɢ Graph (Ƚɪɚɮɢɤ) ɢ ɩɪɨɝɪɚɦɦɧɨɣ ɤɧɨɩɤɢ 

Trend Chart (Ƚɪɚɮɢɤ ɬɪɟɧɞɚ) ɧɟ ɫɨɯɪɚɧɹɟɬ ɞɚɧɧɵɟ ɧɚ ɞɢɫɩɥɟɟ.

ȿɫɥɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɛɨɥɟɟ 100 ɨɬɫɱɟɬɨɜ, ɨɧɢ ɩɪɨɪɟɠɢɜɚɸɬɫɹ, ɬɨ ɟɫɬɶ ɝɪɭɩɩɢɪɭ-
ɸɬɫɹ ɩɨ ɧɟɫɤɨɥɶɤɨ ɨɬɫɱɟɬɨɜ ɜ ɬɨɱɤɢ ɩɪɨɪɟɠɢɜɚɧɢɹ (ɫɦ. ɪɚɡɞɟɥɵ «Ƚɪɚɮɢɤɢ ɬɪɟɧɞɚ» 

ɢ «ɉɪɨɪɟɠɢɜɚɧɢɟ ɨɬɫɱɟɬɨɜ»).

Ɉɫɬɚɧɨɜɤɚ ɩɪɢɥɨɠɟɧɢɹ
ɇɚɠɚɬɢɟ ɤɧɨɩɤɢ Stop Save (Ɉɫɬɚɧɨɜɤɚ ɫ ɫɨɯɪɚɧɟɧɢɟɦ) ɢɥɢ Stop No Save (Ɉɫɬɚ-

ɧɨɜɤɚ ɛɟɡ ɫɨɯɪɚɧɟɧɢɹ) ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɨɰɟɫɫ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ, ɞɚɠɟ ɟɫɥɢ 

ɟɳɟ ɧɟ ɞɨɫɬɢɝɧɭɬɵ ɡɚɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ ɢ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ. ȼɫɟ 

ɨɬɫɱɟɬɵ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ, ɫɨɯɪɚɧɹɸɬɫɹ ɢɥɢ ɭɞɚɥɹɸɬɫɹ, 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɚɹ ɢɡ ɤɧɨɩɨɤ ɛɵɥɚ ɧɚɠɚɬɚ.

Ɏɭɧɤɰɢɹ
Ʉɚɧɚɥ
Ɍɟɤɭɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɫɱɢɬɵɜɚɧɢɣ
          (ɩɚɦɹɬɶ)

ɜɪɟɦɹ ɢɥɢ ɤɨɥɢɱɟɫɬɜɨ 

ɨɫɬɚɜɲɢɯɫɹ ɫɱɢɬɵɜɚɧɢɣ

ɢɧɞɟɤɫɵ ɫɱɢɬɵɜɚɧɢɣ

Ɉɤɧɨ ɬɪɟɧɞɚ 

(100 ɨɱɤɨɜ)
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Ƚɪɚɮɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɢ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ
Ɋɢɫɭɧɨɤ 6-13 ɨɩɢɫɵɜɚɟɬ, ɤɚɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɩɪɨɢɫɯɨɞɹɬ ɩɪɢ ɩɪɟɞ-

ɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɟ ɫɬɚɬɢɫɬɢɤɢ ɢ ɥɢɧɟɣɱɚɬɵɯ ɞɢɚɝɪɚɦɦ, ɚ ɬɚɤɠɟ ɩɪɢ ɨɱɢɫɬɤɟ 

ɝɪɚɮɢɤɨɜ ɬɪɟɧɞɨɜ.

Ɋɢɫɭɧɨɤ 6-13 ɉɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɢ ɫɛɪɨɫ/ɨɱɢɫɬɤɚ ɝɪɚɮɢɤɨɜ
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Ɏɨɪɦɚɬɵ ɨɬɫɱɟɬɨɜ ɢ ɩɨɬɨɤ ɞɚɧɧɵɯ     190

Ɏɚɣɥɨɜɚɹ ɫɢɫɬɟɦɚ ɱɚɫɬɨɬɨɦɟɪɚ     200        

ɑɚɫɬɨɬɨɦɟɪ Keysight 53210A ɩɨɡɜɨɥɹɟɬ ɧɚɫɬɪɨɢɬɶ ɮɨɪɦɚɬ ɢɡɦɟɪɟɧɢɣ (ɨɬɫɱɟɬɨɜ) 
ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ. Ɉɛɚ ɷɬɢɯ ɩɚɪɚɦɟɬɪɚ ɜɥɢɹɸɬ ɧɚ ɫɤɨɪɨɫɬɶ 
ɪɚɛɨɬɵ. 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɟɬɫɹ ɧɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɨɜ ɞɚɧɧɵɯ ɢ ɩɟɪɟɦɟɳɟɧɢɟ ɢɧɮɨɪɦɚ-

ɰɢɢ (ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ) ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ.
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Ɏɨɪɦɚɬɵ ɨɬɫɱɟɬɨɜ ɢ ɩɨɬɨɤ ɞɚɧɧɵɯ
Ɏɨɪɦɚɬ ɞɚɧɧɵɯ (ɨɬɫɱɟɬɨɜ) ɭɤɚɡɵɜɚɟɬɫɹ ɞɥɹ ɫɢɬɭɚɰɢɣ, ɜ ɤɨɬɨɪɵɯ ɧɭɠɟɧ ɤɨɧɤɪɟɬɧɵɣ 

ɮɨɪɦɚɬ ɞɚɧɧɵɯ (ASCII, REAL). Ⱦɚɧɧɵɟ ɩɪɟɨɛɪɚɡɭɸɬɫɹ ɤ ɜɵɛɪɚɧɧɨɦɭ ɮɨɪɦɚɬɭ ɜ ɩɪɨ-

ɰɟɫɫɟ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ ɢɥɢ ɩɟɪɟɧɨɫɚ ɞɚɧɧɵɯ ɢɡ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ.   

Ⱦɥɹ ɭɤɚɡɚɧɢɹ ɮɨɪɦɚɬɚ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ:

FORMat[:DATA] {ASCII|REAL}[,<ɟɦɣɨɛ>]
FORMat[:DATA]?                                 (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

Ɏɨɪɦɚɬɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɥɢɧɵ ɨɩɢɫɚɧɵ ɜ Ɍɚɛɥɢɰɟ 7-1.

Ɏɨɪɦɚɬ ASCII ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɚɠɞɵɣ ɪɚɡ ɩɪɢ ɩɟɪɟɡɚɝɪɭɡɤɟ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶ-
ɧɨɣ ɧɚɫɬɪɨɣɤɟ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (PRESet). ȼ ɨɛɨɢɯ ɮɨɪɦɚɬɚɯ ɩɨɫɥɟ ɩɨɫɥɟɞɧɟɝɨ 

ɨɬɫɱɟɬɚ ɞɨɛɚɜɥɹɸɬɫɹ ɩɟɪɟɜɨɞ ɫɬɪɨɤɢ (LF) ɢ ɫɢɦɜɨɥ «ɤɨɧɟɰ ɢɥɢ ɢɞɟɧɬɢɮɢɤɚɰɢɹ» (EOI).

Ɍɚɛɥɢɰɚ 7-1 Ɏɨɪɦɚɬɵ ɞɚɧɧɵɯ ɱɚɫɬɨɬɨɦɟɪɚ

ɍɣɪ Ɋɫɠɟɬɭɛɝɦɠɨɣɠ ȿɦɣɨɛ

ASCII +4.57538162393720E+006 15 (ɰɢɮɪ)

REAL 
ɮɨɪɦɚɬ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɛɥɨɤɚ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɢɥɢ ɧɟɢɡ-

ɜɟɫɬɧɨɣ ɞɥɢɧɨɣ 64 (ɛɢɬɚ)

Ɏɨɪɦɚɬ ASCII ɫɨɞɟɪɠɢɬ ɫɢɦɜɨɥɵ ɜ ɤɨɞɢɪɨɜɤɟ ASCII. ȼɫɟ ɨɬɫɱɟɬɵ ɪɚɡɞɟɥɹɸɬɫɹ ɡɚɩɹɬɵɦɢ. ɉɪɢɛɨɪ 

ɜɫɟɝɞɚ ɜɨɡɜɪɚɳɚɟɬ 15 ɢɨɛɲɛɴɣɰ ɱɣɯɫ.

Ɏɨɪɦɚɬ REAL ɫɨɞɟɪɠɢɬ ɞɜɨɢɱɧɵɟ ɞɚɧɧɵɟ IEEE 754 (64-ɜɣɭɨɶɠ). Эɬɢ ɞɚɧɧɵɟ ɦɨɠɧɨ ɩɟɪɟɞɚɜɚɬɶ 

ɜ ɛɥɨɤɚɯ IEEE 488.2 ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɢɥɢ ɧɟɢɡɜɟɫɬɧɨɣ ɞɥɢɧɵ. ɉɨɪɹɞɨɤ ɛɚɣɬɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɤɨɦɚɧɞɨɣ FORMat:BORDer.

ȼɦɩɥ ɨɠɣɢɝɠɬɭɨɩɤ ɟɦɣɨɶ:  #   0   < 8-ɛɢɬɧɵɟ ɛɚɣɬɵ ɞɚɧɧɵɯ >   NL ^END
(ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ MEASure?, READ?, FETCh?)
ȼɦɩɥ ɯɣɥɬɣɫɩɝɛɨɨɩɤ ɟɦɣɨɶ:  #   <ɰɢɮɪɚ, ɨɬɥɢɱɧɚɹ ɨɬ ɧɭɥɹ>   <ɞɥɢɧɚ ɛɥɨɤɚ>   <8-ɛɢɬɧɵɟ ɛɚɣɬɵ 

ɞɚɧɧɵɯ>

(ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ R?, DATA:REMove?)

<ɐɢɮɪɚ, ɨɬɥɢɱɧɚɹ ɨɬ ɧɭɥɹ> ɨɛɨɡɧɚɱɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɰɢɮɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ <ɞɥɢɧɟ ɛɥɨɤɚ>. <Ⱦɥɢɧɚ 

ɛɥɨɤɚ> ɨɛɨɡɧɚɱɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɫɥɟɞɭɸɳɢɯ ɡɚ ɧɟɣ 8-ɛɢɬɧɵɯ ɛɚɣɬɨɜ ɞɚɧɧɵɯ. 
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ɍɤɚɡɚɧɢɟ ɮɨɪɦɚɬɚ

Ɏɨɪɦɚɬɵ ɞɚɧɧɵɯ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɪɢ ɧɚɫɬɪɨɣɤɟ ɱɚɫɬɨɬɨɦɟɪɚ ɫɥɟɞɭɸɳɢɦ ɮɪɚɝ-
ɦɟɧɬɨɦ ɤɨɦɚɧɞ:

CONF:FREQ 1.0E6
  FORM REAL, 64
  SAMP:COUN 5
INIT
FETC?

ɗɬɨɬ ɮɪɚɝɦɟɧɬ ɫɨɯɪɚɧɹɟɬ ɜ ɩɚɦɹɬɢ ɢɡɦɟɪɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɤɨɦɚɧɞɟ INIT. Ʉɨɝɞɚ 

ɤɨɦɚɧɞɚ FETC? ɢɡɜɥɟɤɚɟɬ ɞɚɧɧɵɟ ɢɡ ɩɚɦɹɬɢ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ, ɞɚɧɧɵɟ ɩɪɟɨɛɪɚɡɭ-
ɸɬɫɹ ɜ ɮɨɪɦɚɬ REAL.

ɇɚɫɬɪɨɣɤɚ ɩɨɪɹɞɤɚ ɛɚɣɬɨɜ ɩɪɢ ɩɟɪɟɞɚɱɟ ɛɥɨɤɨɜ

ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɜ ɮɨɪɦɚɬɟ ɛɥɨɤɨɜ REAL ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɢɥɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɣ 

ɞɥɢɧɵ (Ɍɚɛɥɢɰɚ 7-1) ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɚɧɞ READ?, FETCh?, R? ɢɥɢ DATA:REMove? 

ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɪɹɞɤɨɦ ɛɚɣɬɨɜ «ɨɬ ɫɬɚɪɲɟɝɨ ɤ ɦɥɚɞɲɟɦɭ» (NORMal), ɬɨ ɟɫɬɶ ɩɟɪ-

ɜɵɦ ɨɬɩɪɚɜɥɹɟɬɫɹ ɫɬɚɪɲɢɣ (ɛɨɥɟɟ ɡɧɚɱɢɦɵɣ) ɛɚɣɬ ɡɧɚɱɟɧɢɹ. ɋɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ 

ɩɨɡɜɨɥɹɟɬ ɹɜɧɵɦ ɨɛɪɚɡɨɦ ɭɤɚɡɚɬɶ ɢɥɢ ɢɡɦɟɧɢɬɶ ɩɨɪɹɞɨɤ ɛɚɣɬɨɜ:

FORMat:BORDer {NORMal | SWAPped}
FORMat:BORDer?                               (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ȿɫɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɪɹɞɨɤ ɛɚɣɬɨɜ «ɨɬ ɦɥɚɞɲɟɝɨ ɤ ɫɬɚɪɲɟɦɭ» (SWAPped), ɬɨ ɞɥɹ 

ɤɚɠɞɨɣ ɬɨɱɤɢ ɞɚɧɧɵɯ (ɨɬɫɱɟɬɚ) ɩɟɪɜɵɦ ɨɬɩɪɚɜɥɹɟɬɫɹ ɦɥɚɞɲɢɣ (ɦɟɧɟɟ ɡɧɚɱɢɦɵɣ) 

ɛɚɣɬ. ɉɨɱɬɢ ɜɫɟ ɤɨɦɩɶɸɬɟɪɵ ɢɫɩɨɥɶɡɭɸɬ ɩɨɪɹɞɨɤ ɛɚɣɬɨɜ «ɨɬ ɦɥɚɞɲɟɝɨ ɤ ɫɬɚɪɲɟɦɭ».

ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɢ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 

(Preset) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɪɹɞɨɤ ɛɚɣɬɨɜ «ɨɬ ɫɬɚɪɲɟɝɨ ɤ ɦɥɚɞɲɟɦɭ» (NORMal).

Ɋɚɡɦɟɪ ɩɟɪɟɞɚɱɢ ɨɬɫɱɟɬɚ
Ʉɚɠɞɵɣ ɨɬɫɱɟɬ, ɫɱɢɬɵɜɚɟɦɵɣ ɢɡ ɛɭɮɟɪɚ ɜɵɜɨɞɚ ɜ ɮɨɪɦɚɬɟ ASCII, ɡɚɧɢɦɚɟɬ
23 ɛɚɣɬɚ. Ɉɬɫɱɟɬ ɜ ɮɨɪɦɚɬɟ REAL ɡɚɧɢɦɚɟɬ ɜɨɫɟɦɶ ɛɚɣɬɨɜ.
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ɉɨɬɨɤ ɞɚɧɧɵɯ

ɉɨɬɨɤ ɞɚɧɧɵɯ ɨɛ ɢɡɦɟɪɟɧɢɹɯ ɜ ɱɚɫɬɨɬɨɦɟɪɟ ɫɯɟɦɚɬɢɱɧɨ ɩɪɟɞɫɬɚɜɥɟɧ 

ɧɚ Ɋɢɫɭɧɤɟ 7-1.

Ɋɢɫɭɧɨɤ 7-1 ɉɨɬɨɤ ɞɚɧɧɵɯ ɜ ɱɚɫɬɨɬɨɦɟɪɟ 53210A

Ⱦɚɧɧɵɟ ɨɬɫɱɟɬɨɜ ɦɨɝɭɬ ɯɪɚɧɢɬɶɫɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɜ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ (ɜɪɟ-

ɦɟɧɧɨɣ), ɛɭɮɟɪɟ ɜɵɜɨɞɚ, ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ (ɩɨɫɬɨɹɧɧɨɣ) ɢ ɧɚ ɜɧɟɲɧɟɦ 

USB-ɧɚɤɨɩɢɬɟɥɟ.  

Ʉɨɦɚɧɞɵ ɞɥɹ ɩɨɞɞɟɪɠɤɢ ɩɨɬɨɤɚ ɞɚɧɧɵɯ ɩɟɪɟɱɢɫɥɟɧɵ ɜ Ɍɚɛɥɢɰɟ 7-2 ɢ ɩɨɞɪɨɛɧɨ 

ɨɩɢɫɚɧɵ ɜ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɝɪɚɮɚɯ.
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Ⱦɢɫɩɥɟɣ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ
ɂɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɨɦɟɪɚ, ɜɵɩɨɥɧɹɟɦɵɟ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ 
ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɞɢɫɩɥɟɟ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 7-1. Ɉɩɢɫɚɧɢɟ 

ɮɭɧɤɰɢɣ ɞɢɫɩɥɟɹ ɩɪɢɜɨɞɢɬɫɹ ɜ Ƚɥɚɜɟ 1.

ɉɚɦɹɬɶ ɨɬɫɱɟɬɨɜ
ȼɫɟ ɨɬɨɛɪɚɠɚɟɦɵɟ ɨɬɫɱɟɬɵ ɱɚɫɬɨɬɨɦɟɪɚ ɫɨɯɪɚɧɹɸɬɫɹ ɜɨ ɜɪɟɦɟɧɧɨɣ ɩɚɦɹɬɢ 

ɨɬɫɱɟɬɨɜ (Ɋɢɫɭɧɨɤ 7-1). ɉɚɦɹɬɶ ɜɦɟɳɚɟɬ ɞɨ 1 ɦɢɥɥɢɨɧɚ ɨɬɫɱɟɬɨɜ. ɉɚɦɹɬɶ ɨɬɫɱɟɬɨɜ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:

1 ɉɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɨɱɢɳɚɟɬɫɹ ɩɪɢ ɫɦɟɧɟ ɚɤɬɢɜɧɨɣ ɮɭɧɤɰɢɢ, ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɤɨɦɚɧɞ READ?, INITiate:IMMediate ɢɥɢ MEASure?, ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɢɥɢ ɩɟɪɟɡɚɝɪɭɡɤɢ 

ɩɨ ɩɢɬɚɧɢɸ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɟɪɟɡɚɝɪɭɡɤɟ (*RST) ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɧɚɫɬɪɨɣɤɟ 

(SYSTem:PRESet);

Ɍɚɛɥɢɰɚ 7-2 Ʉɨɦɚɧɞɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɩɨɬɨɤ ɞɚɧɧɵɯ

Кɩɧɛɨɟɛ ȿɩɪɮɬɭɣɧɶɠ 

ɫɛɬɪɩɦɩɡɠɨɣɺ 

Ɋɠɫɠɟɛɲɛ 

ɩɭɬɲɠɭɩɝ
ɉɲɣɬɭɥɛ ɪɛɧɺɭɣ 

ɩɭɬɲɠɭɩɝ

ȿɩɪɮɬɭɣɧɩɬɭɷ
ɝɩ ɝɫɠɧɺ 

ɣɢɧɠɫɠɨɣɤ 

READ?

ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ
ɉɚɦɹɬɶ ɨɬɫɱɟɬɨɜ
Ȼɭɮɟɪ ɜɵɜɨɞɚ

ȼɫɟ ɇɟɬ ɇɟɬ

INITiate:IMMediate
ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ
ɉɚɦɹɬɶ ɨɬɫɱɟɬɨɜ

— Ⱦɚ ɇɟɬ

FETCh?
ɉɚɦɹɬɶ ɨɬɫɱɟɬɨɜ
Ȼɭɮɟɪ ɜɵɜɨɞɚ

ȼɫɟ ɇɟɬ ɇɟɬ

R?
ɉɚɦɹɬɶ ɨɬɫɱɟɬɨɜ
Ȼɭɮɟɪ ɜɵɜɨɞɚ

ȼɫɟ ɢɥɢ 

ɤɨɧɤɪɟɬɧɵɣ ɨɬɫɱɟɬ
Ⱦɚ Ⱦɚ

DATA:REMove?
ɉɚɦɹɬɶ ɨɬɫɱɟɬɨɜ
Ȼɭɮɟɪ ɜɵɜɨɞɚ

Ʉɨɧɤɪɟɬɧɵɣ 

ɨɬɫɱɟɬ Ⱦɚ Ⱦɚ

DATA:LAST?
ɉɚɦɹɬɶ ɨɬɫɱɟɬɨɜ
Ȼɭɮɟɪ ɜɵɜɨɞɚ

1 ɇɟɬ Ⱦɚ

MMEMORY:STORe:

DATA

ɉɚɦɹɬɶ ɨɬɫɱɟɬɨɜ
ȼɧɭɬɪɟɧɧɹɹ 

ɮɥɟɲ-ɩɚɦɹɬɶ, 

ɜɧɟɲɧɢɣ 

USB-ɧɚɤɨɩɢɬɟɥɶ

ȼɫɟ ɇɟɬ ɇɟɬ
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2 ȼɫɟ ɨɬɫɱɟɬɵ ɫɨɯɪɚɧɹɸɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɦ ɮɨɪɦɚɬɟ ɱɚɫɬɨɬɨɦɟɪɚ, ɚ ɡɚɩɪɨɝɪɚɦ-

ɦɢɪɨɜɚɧɧɵɣ ɮɨɪɦɚɬ (ɱɟɪɟɡ ɩɨɞɫɢɫɬɟɦɭ FORMat) ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɧɢɦ ɬɨɥɶɤɨ 

ɩɪɢ ɩɟɪɟɞɚɱɟ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ;

3 ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɨɛɴɟɦɚ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɡɚɬɢɪɚɸɬɫɹ ɫɚɦɵɟ ɫɬɚɪɵɟ (ɩɟɪɜɵɟ) 

ɡɧɚɱɟɧɢɹ ɨɬɫɱɟɬɨɜ, ɚ ɜ ɪɟɝɢɫɬɪɟ ɧɟɤɚɱɟɫɬɜɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɛɢɬ 14 («ɉɟɪɟɩɨɥɧɟɧɢɟ»). ȼɫɟ ɫɜɟɠɢɟ ɪɟɡɭɥɶɬɚɬɵ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɩɚɦɹɬɢ.

Ȼɭɮɟɪ ɜɵɜɨɞɚ
Ⱦɚɧɧɵɟ, ɩɨɫɬɭɩɢɜɲɢɟ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ, ɦɨɠɧɨ ɩɟɪɟɞɚɬɶ ɧɚ ɤɨɦɩɶɸɬɟɪ ɱɟɪɟɡ ɫɟɬɟ-

ɜɨɣ ɢɧɬɟɪɮɟɣɫ, USB-ɩɨɪɬ ɢɥɢ ɢɧɬɟɪɮɟɣɫ GPIB (Ɋɢɫɭɧɨɤ 7-1). ȼ ɫɥɟɞɭɸɳɟɦ ɪɚɡ-
ɞɟɥɟ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɩɟɪɟɞɚɱɢ ɨɬɫɱɟɬɨɜ ɢɡ ɩɚɦɹɬɢ ɜ ɛɭɮɟɪ. ȿɫɥɢ ɜ ɩɪɨɰɟɫɫɟ 

ɩɟɪɟɞɚɱɢ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɟɞɟɥ ɟɦɤɨɫɬɢ ɛɭɮɟɪɚ ɜɵɜɨɞɚ, ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɩɪɢ-

ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɤɨɦɩɶɸɬɟɪ ɧɟ ɩɪɢɦɟɬ ɨɱɟɪɟɞɧɭɸ ɩɨɪɰɢɸ ɨɬɫɱɟ-

ɬɨɜ, ɨɫɜɨɛɨɠɞɚɹ ɦɟɫɬɨ ɜ ɛɭɮɟɪɟ. Ɉɬɫɱɟɬɵ ɩɪɢ ɷɬɨɦ ɧɟ ɛɭɞɭɬ ɩɨɬɟɪɹɧɵ.

ɉɟɪɟɞɚɱɚ ɨɬɫɱɟɬɨɜ ɢɡ ɩɚɦɹɬɢ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ
ɋɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ ɩɨɡɜɨɥɹɸɬ ɩɟɪɟɞɚɬɶ ɨɬɫɱɟɬɵ ɢɡ ɜɪɟɦɟɧɧɨɣ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ 
ɜ ɛɭɮɟɪ. 

READ?  — ɪɚɜɧɨɡɧɚɱɧɨ ɜɵɩɨɥɧɟɧɢɸ INITiate:IMMediate ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ 

FETCh?. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ READ?, ɤɨɝɞɚ ɛɭɞɭɬ ɡɚɜɟɪɲɟɧɵ ɢ ɩɨɦɟɳɟɧɵ ɜ ɩɚɦɹɬɶ ɜɫɟ 

ɨɬɫɱɟɬɵ, ɭɤɚɡɚɧɧɵɟ ɡɧɚɱɟɧɢɹɦɢ TRIGger:COUNt ɢ SAMPle:COUNt, ɨɧɢ ɧɟɦɟɞɥɟɧɧɨ ɩɟɪɟ-

ɞɚɸɬɫɹ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ (Ɋɢɫɭɧɨɤ 7-1). 

ȿɫɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɚɬ ɞɚɧɧɵɯ REAL (ɩɨɞɫɢɫɬɟɦɚ FORMat), ɤɚɠɞɵɣ ɛɥɨɤ ɨɬɫɱɟ-

ɬɨɜ ɢɡ ɤɨɦɚɧɞɵ READ? ɞɨɩɨɥɧɹɟɬɫɹ ɩɪɟɞɲɟɫɬɜɭɸɳɢɦ ɡɚɝɨɥɨɜɤɨɦ ɛɥɨɤɚ IEEE 488.2 

ɫ ɧɟɢɡɜɟɫɬɧɨɣ ɞɥɢɧɨɣ (Ɍɚɛɥɢɰɚ 7-1). ɂɫɯɨɞɹ ɢɡ ɮɭɧɤɰɢɢ ɷɬɨɣ ɤɨɦɚɧɞɵ, READ? 

ɜɫɟɝɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɫɥɟɞɧɟɣ ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɤɨɦɚɧɞɚɦɢ.

READ? ɉɪɢɦɟɪ
// ɣɢɧɠɫɠɨɣɺ ɲɛɬɭɩɭɶ ɟɦɺ ɬɣɞɨɛɦɛ 500 ɥȾɱ ɬ ɭɩɲɨɩɬɭɷɹ ɟɩ ɧɥȾɱ
CONF:FREQ 500E3, 1E-6, (@1)  // ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɩɧɠɫɛ
  TRIG:COUN 1       // ɨɛɬɭɫɩɤɥɛ ɥɩɦɣɲɠɬɭɝɛ ɭɫɣɞɞɠɫɩɝ
  SAMP:COUN 10           // ɯɣɥɬɛɱɣɺ 10 ɩɭɬɲɠɭɩɝ  
READ?                // ɬɲɣɭɶɝɛɨɣɠ ɝɬɠɰ ɩɭɬɲɠɭɩɝ, ɥɩɞɟɛ ɩɨɣ ɜɮɟɮɭ ɞɩɭɩɝɶ



Ɏɨɪɦɚɬɵ ɢ ɩɨɬɨɤ ɞɚɧɧɵɯ 7

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 195

FETCh?  — ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɫɥɟ ɤɨɦɚɧɞɵ INITiate:IMMediate. Ʉɨɝɞɚ ɛɭɞɭɬ ɝɨɬɨɜɵ ɜɫɟ 

ɢɡɦɟɪɟɧɢɹ, ɭɤɚɡɚɧɧɵɟ ɡɧɚɱɟɧɢɹɦɢ TRIGger:COUNt ɢ SAMPle:COUNt, ɤɨɦɚɧɞɚ FETCh? 

ɩɟɪɟɞɚɟɬ ɜɫɟ ɨɬɫɱɟɬɵ ɢɡ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ. ɉɨɫɤɨɥɶɤɭ ɷɬɨ ɞɟɣɫɬɜɢɟ 

ɧɟ ɨɱɢɳɚɟɬ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ, ɜɵ ɦɨɠɟɬɟ ɧɟɨɞɧɨɤɪɚɬɧɨ ɩɨɥɭɱɚɬɶ ɨɬɫɱɟɬɵ ɢɡ 
ɩɚɦɹɬɢ ɫ ɩɨɦɨɳɶɸ ɷɬɨɣ ɤɨɦɚɧɞɵ. ȿɫɥɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ FETCh ɜ ɩɚɦɹɬɢ 

ɧɟɬ ɝɨɬɨɜɵɯ ɨɬɫɱɟɬɨɜ ɢɥɢ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡɦɟɪɟɧɢɹ, ɫɨɡɞɚɟɬɫɹ ɨɲɢɛɤɚ err-230 «Ⱦɚɧ-

ɧɵɟ ɩɨɜɪɟɠɞɟɧɵ ɢɥɢ ɭɫɬɚɪɟɥɢ». 

ȿɫɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɚɬ ɞɚɧɧɵɯ REAL (ɩɨɞɫɢɫɬɟɦɚ FORMat), ɤɚɠɞɵɣ ɛɥɨɤ ɨɬɫɱɟ-

ɬɨɜ ɢɡ ɤɨɦɚɧɞɵ FETCh? ɞɨɩɨɥɧɹɟɬɫɹ ɩɪɟɞɲɟɫɬɜɭɸɳɢɦ ɡɚɝɨɥɨɜɤɨɦ ɛɥɨɤɚ IEEE 488.2 

ɫ ɧɟɢɡɜɟɫɬɧɨɣ ɞɥɢɧɨɣ (Ɍɚɛɥɢɰɚ 7-1). ɂɫɯɨɞɹ ɢɡ ɮɭɧɤɰɢɢ ɷɬɨɣ ɤɨɦɚɧɞɵ, FETCh? 

ɜɫɟɝɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɫɥɟɞɧɟɣ ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɤɨɦɚɧɞɚɦɢ.

FETCh? ɉɪɢɦɟɪ
// ɣɢɧɠɫɠɨɣɺ ɲɛɬɭɩɭɶ ɟɦɺ ɬɣɞɨɛɦɛ 500 ɥȾɱ ɬ ɭɩɲɨɩɬɭɷɹ ɟɩ ɧɥȾɱ
CONF:FREQ 500E3, 1E-6, (@1)  // ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɩɧɠɫɛ 
  TRIG:COUN 1       // ɨɛɬɭɫɩɤɥɛ ɥɩɦɣɲɠɬɭɝɛ ɭɫɣɞɞɠɫɩɝ
  SAMP:COUN 10           // ɯɣɥɬɛɱɣɺ 10 ɩɭɬɲɠɭɩɝ  
INIT:IMM            // ɢɛɪɮɬɥ ɲɛɬɭɩɭɩɧɠɫɛ ɨɛ ɝɶɪɩɦɨɠɨɣɠ ɩɭɬɲɠɭɩɝ
FETC?               // ɪɩɦɮɲɠɨɣɠ ɩɭɬɲɠɭɩɝ ɣɢ ɪɛɧɺɭɣ ɪɩ ɞɩɭɩɝɨɩɬɭɣ

R? [<ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥ-ɜɨ>]   — ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɫɥɟ ɤɨɦɚɧɞɵ INITiate:IMMediate. 

ɉɟɪɟɞɚɟɬ ɜɫɟ ɨɬɫɱɟɬɵ ɢɡ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ (ɧɚɱɢɧɚɹ ɫ ɫɚɦɨɝɨ ɫɬɚɪɨɝɨ), ɧɨ ɧɟ ɛɨɥɟɟ 

ɬɨɝɨ ɤɨɥɢɱɟɫɬɜɚ, ɤɨɬɨɪɨɟ ɭɤɚɡɚɧɨ ɡɧɚɱɟɧɢɟɦ «ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ», ɜ ɛɭɮɟɪ 

ɜɵɜɨɞɚ, ɚ ɡɚɬɟɦ ɨɱɢɳɚɟɬ ɷɬɢ ɨɬɫɱɟɬɵ.

ȼ ɨɬɥɢɱɢɟ ɨɬ FETCh?, ɤɨɦɚɧɞɚ R? ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɞɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɞɨ ɞɨɫɬɢɠɟɧɢɹ 

ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ (TRIGger:COUNt x SAMPle:COUNt), ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɟɪɟ-

ɩɨɥɧɟɧɢɹ ɩɚɦɹɬɢ. ȿɫɥɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ R? ɜ ɩɚɦɹɬɢ ɧɟɬ ɝɨɬɨɜɵɯ ɨɬɫɱɟɬɨɜ 
ɢɥɢ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡɦɟɪɟɧɢɹ, ɫɨɡɞɚɟɬɫɹ ɨɲɢɛɤɚ err-230 «Ⱦɚɧɧɵɟ ɩɨɜɪɟɠɞɟɧɵ ɢɥɢ 

ɭɫɬɚɪɟɥɢ».

Ɉɬɫɱɟɬɵ ɩɟɪɟɞɚɸɬɫɹ ɜ ɜɢɞɟ ɛɥɨɤɚ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɞɥɢɧɨɣ (Ɍɚɛɥɢɰɚ 7-1) ɜ ɮɨɪ-

ɦɚɬɟ ASCII ɢɥɢ REAL (ɞɜɨɢɱɧɨɦ) (ɩɨɞɫɢɫɬɟɦɚ FORMat). ɉɟɪɜɵɦ ɩɟɪɟɞɚɟɬɫɹ ɫɚɦɵɣ 

ɫɬɚɪɵɣ ɨɬɫɱɟɬ (ɨɛɪɚɛɨɬɤɚ «ɜ ɩɨɪɹɞɤɟ ɩɨɫɬɭɩɥɟɧɢɹ»).



7 Ɏɨɪɦɚɬɵ ɢ ɩɨɬɨɤ ɞɚɧɧɵɯ

196 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

R? ɉɪɢɦɟɪ
// ɣɢɧɠɫɠɨɣɺ ɲɛɬɭɩɭɶ ɟɦɺ ɬɣɞɨɛɦɛ 500 ɥȾɱ ɬ ɭɩɲɨɩɬɭɷɹ ɟɩ ɧɥȾɱ
CONF:FREQ 500E3, 1E-6, (@1)  // ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɩɧɠɫɛ 
  TRIG:COUN 2       // ɨɛɬɭɫɩɤɥɛ ɥɩɦɣɲɠɬɭɝɛ ɭɫɣɞɞɠɫɩɝ
  SAMP:COUN 2500            // ɥɩɦ-ɝɩ ɩɭɬɲɠɭɩɝ ɨɛ ɭɫɣɞɞɠɫ 
INIT:IMM            // ɢɛɪɮɬɥ ɲɛɬɭɩɭɩɧɠɫɛ ɨɛ ɝɶɪɩɦɨɠɨɣɠ ɩɭɬɲɠɭɩɝ

ɨɠɢɞɚɧɢɟ ɜ ɬɟɱɟɧɢɟ 2500 ɫɟɤɭɧɞ

R? 2500       // ɬɲɣɭɶɝɛɨɣɠ ɣ ɮɟɛɦɠɨɣɠ ɪɠɫɝɶɰ 2500 ɩɭɬɲɠɭɩɝ

ɨɠɢɞɚɧɢɟ ɜ ɬɟɱɟɧɢɟ 2500 ɫɟɤɭɧɞ

R?           // ɬɲɣɭɶɝɛɨɣɠ ɣ ɮɟɛɦɠɨɣɠ ɝɬɠɰ ɩɬɭɛɝɳɣɰɬɺ ɩɭɬɲɠɭɩɝ

DATA:REMove? <ɤɨɥ-ɜɨ>[,ɈɀɂȾȺɇɂȿ]  — ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɥɟ INITiate:IMMediate 

ɢ ɩɟɪɟɞɚɟɬ ɭɤɚɡɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ, ɚɡɚɬɟɦ ɭɞɚɥɹɟɬ ɢɯ 
ɢɡ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ. ȼ ɨɬɥɢɱɢɟ ɨɬ FETCh?, ɤɨɦɚɧɞɚ DATA:REMove? ɩɨɡɜɨɥɹɟɬ ɩɟɪɟ-

ɞɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ (TRIGger:COUNt x 

SAMPle:COUNt), ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɟɪɟɩɨɥɧɟɧɢɹ ɩɚɦɹɬɢ. ɇɨ ɩɚɪɚɦɟɬɪ ɤɨɥɢɱɟɫɬɜɨ 

ɡɞɟɫɶ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ, ɚ ɡɧɚɱɢɬ ɧɭɠɧɨɟ ɤɨɥ-ɜɨ ɨɬɫɱɟɬɨɜ ɞɨɥɠɧɨ ɛɵɬɶ 

ɞɨɫɬɭɩɧɨ, ɱɬɨɛɵ ɤɨɦɚɧɞɚ ɢɯ ɭɞɚɥɢɥɚ.  ȿɫɥɢ ɞɨɛɚɜɢɬɶ ɡɧɚɱɟɧɢɟ ɈɀɂȾȺɇɂȿ, 

ɤɨɦɚɧɞɚ ɛɭɞɟɬ ɨɠɢɞɚɬɶ, ɩɨɤɚ ɧɚɤɨɩɢɬɫɹ ɧɭɠɧɨɟ ɤɨɥ-ɜɨ ɨɬɫɱɟɬɨɜ. ɗɬɨ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɨɲɢɛɤɢ -222, «Ⱦɚɧɧɵɟ ɡɚ ɩɪɟɞɟɥɚɦɢ ɞɢɚɩɚɡɨɧɚ», ɤɨɝɞɚ ɧɟɬ ɧɟɨɛɯɨɞɢ-

ɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ.

ȿɫɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɚɬ REAL (ɩɨɞɫɢɫɬɟɦɚ FORMat), ɨɬɫɱɟɬɵ ɩɟɪɟɞɚɸɬɫɹ ɛɥɨ-

ɤɚɦɢ ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɞɥɢɧɨɣ (Ɍɚɛɥɢɰɚ 7-1). ɉɟɪɜɵɦ ɩɟɪɟɞɚɟɬɫɹ ɫɚɦɵɣ ɫɬɚɪɵɣ 

ɨɬɫɱɟɬ (ɨɛɪɚɛɨɬɤɚ «ɜ ɩɨɪɹɞɤɟ ɩɨɫɬɭɩɥɟɧɢɹ»).
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DATA:REMove? ɉɪɢɦɟɪ
// ɣɢɧɠɫɠɨɣɺ ɲɛɬɭɩɭɶ ɟɦɺ ɬɣɞɨɛɦɛ 500 ɥȾɱ ɬ ɭɩɲɨɩɬɭɷɹ ɟɩ ɧɥȾɱ
  CONF:FREQ 500E3, 1E-6, (@1)  // ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɩɧɠɫɛ 
  TRIG:COUN 2       // ɨɛɬɭɫɩɤɥɛ ɥɩɦɣɲɠɬɭɝɛ ɭɫɣɞɞɠɫɩɝ
SAMP:COUN 2500            // ɥɩɦ-ɝɩ ɩɭɬɲɠɭɩɝ ɨɛ ɭɫɣɞɞɠɫ 
INIT:IMM            // ɢɛɪɮɬɥ ɲɛɬɭɩɭɩɧɠɫɛ ɨɛ ɝɶɪɩɦɨɠɨɣɠ ɩɭɬɲɠɭɩɝ
DATA:REM? 2500,WAIT   // ɩɡɣɟɛɨɣɠ ɣ ɬɲɣɭɶɝɛɨɣɠ ɪɠɫɝɶɰ 2500 ɩɭɬɲɠɭɩɝ
DATA:REM? 2500,WAIT   // ɩɡɣɟɛɨɣɠ ɣ ɬɲɣɭɶɝɛɨɣɠ ɪɩɬɦɠɟɨɣɰ 2500 ɩɭɬɲɠɭɩɝ

DATA:LAST?  ɜɨɡɜɪɚɳɚɟɬ ɩɨɫɥɟɞɧɢɣ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɣ ɨɬɫɱɟɬ ɫ ɭɤɚɡɚɧɢɟɦ ɟɞɢ-

ɧɢɰ ɢɡɦɟɪɟɧɢɹ (Ƚɰ, ɫ). ɉɨɥɭɱɟɧɧɵɣ ɨɬɫɱɟɬ ɧɟ ɭɞɚɥɹɟɬɫɹ ɢɡ ɩɚɦɹɬɢ. ɗɬɭ ɤɨɦɚɧɞɭ 
ɦɨɠɧɨ ɛɟɡɨɩɚɫɧɨ ɜɵɡɵɜɚɬɶ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ 
(TRIGger:COUNt x SAMPle:COUNt).

DATA:LAST? ɉɪɢɦɟɪ
// ɣɢɧɠɫɠɨɣɺ ɲɛɬɭɩɭɶ ɟɦɺ ɬɣɞɨɛɦɛ 500 ɥȾɱ ɬ ɭɩɲɨɩɬɭɷɹ ɟɩ ɧɥȾɱ
CONF:FREQ 500E3, 1E-6, (@1)  // ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɩɧɠɫɛ 
TRIG:COUN 1       // ɨɛɬɭɫɩɤɥɛ ɥɩɦɣɲɠɬɭɝɛ ɭɫɣɞɞɠɫɩɝ
   SAMP:COUN 100           // ɯɣɥɬɛɱɣɺ 100 ɩɭɬɲɠɭɩɝ 
INIT:IMM            // ɢɛɪɮɬɥ ɲɛɬɭɩɭɩɧɠɫɛ ɨɛ ɝɶɪɩɦɨɠɨɣɠ ɩɭɬɲɠɭɩɝ

ɨɠɢɞɚɧɢɟ ɜ ɬɟɱɟɧɢɟ 20 ɫɟɤɭɧɞ

DATA:LAST? // ɪɩɦɮɲɠɨɣɠ ɩɭɬɲɠɭɩɝ (ɬ ɠɟɣɨɣɱɛɧɣ ɣɢɧɠɫɠɨɣɺ) ɲɠɫɠɢ 20 ɬɠɥɮɨɟ ɪɩɬɦɠ 

ɨɛɲɛɦɛ ɫɛɜɩɭɶ
FETC?           // ɪɩɦɮɲɠɨɣɠ ɝɬɠɰ ɩɭɬɲɠɭɩɝ ɣɢ ɪɛɧɺɭɣ ɪɩ ɞɩɭɩɝɨɩɬɭɣ
Ɍɢɩɢɱɧɵɣ ɩɪɢɦɟɪ ɩɨɞɦɧɨɠɟɫɬɜɚ ɞɚɧɧɵɯ ɜɵɝɥɹɞɢɬ ɬɚɤ:

+4.999962418998650E+005 HZ
...+4.999962370997962E+005,+4.999962418998650E+005,+4.999962407190446E+005,+4.99996244355

9675E+005, ...
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Ɂɚɩɪɨɫ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ
ɑɬɨɛɵ ɭɡɧɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɩɚɦɹɬɢ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟ-

ɦɟɧɢ, ɢɫɩɨɥɶɡɭɣɬɟ ɷɬɭ ɤɨɦɚɧɞɭ:

DATA:POINts?

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɤɨɩɥɟɧɧɵɯ ɨɬɫɱɟɬɨɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢ-

ɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ (TRIGger:COUNt x SAMPle:COUNt).

ɍɫɬɚɧɨɜɤɚ ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ, 
ɫɨɯɪɚɧɹɟɦɵɯ ɜ ɩɚɦɹɬɢ
ɋɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɤɨɥɢɱɟɫɬɜɚ 

ɨɬɫɱɟɬɨɜ ɜɨ ɜɪɟɦɟɧɧɨɣ ɩɚɦɹɬɢ ɱɚɫɬɨɬɨɦɟɪɚ: 

DATA:POINts:EVENt:THReshold <ɥɩɦ-ɝɩ>
DATA:POINts:EVENt:THReshold?   (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

— ɤɚɤ ɬɨɥɶɤɨ ɜ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɧɚɤɨɩɢɬɫɹ ɭɤɚɡɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɜ ɪɟɝɢɫɬɪɟ 

ɫɬɚɧɞɚɪɬɧɵɯ ɨɩɟɪɚɰɢɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɛɢɬ 12 («Ⱦɨɫɬɢɝɧɭɬɨ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ 

ɞɥɹ ɨɬɫɱɟɬɨɜ ɜ ɩɚɦɹɬɢ»). Ɉɬɫɥɟɠɢɜɚɹ ɫɨɫɬɨɹɧɢɟ ɷɬɨɝɨ ɛɢɬɚ, ɜɵ ɫɦɨɠɟɬɟ ɩɟɪɟɞɚɬɶ 
ɨɬɫɱɟɬɵ ɢɡ ɩɚɦɹɬɢ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ ɫɪɚɡɭ, ɤɚɤ ɬɨɥɶɤɨ ɧɚɤɨɩɢɬɫɹ ɧɭɠɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɨɬɫɱɟɬɨɜ.

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɟɝɨ ɨɬɫɥɟɠɢɜɚɧɢɟ ɩɪɟɤɪɚɳɚɟɬɫɹ ɢ ɜɨɡɨɛɧɨ-

ɜɢɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ ɜ ɩɚɦɹɬɢ ɨɩɭɫɬɢɬɫɹ ɧɢɠɟ ɡɚɞɚɧ-

ɧɨɝɨ ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ.

ɉɪɢɦɟɪ ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɚɦɹɬɢ
(Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɷɬɨɬ ɠɟ ɩɪɢɦɟɪ ɫɨɞɟɪɠɢɬɫɹ ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ ɫɨ ɫɩɪɚɜɨɱ-
ɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɨ ɩɪɨɞɭɤɬɟ Keysight 53210A/53220A/53230A.)

ɗɬɚ ɩɪɨɝɪɚɦɦɚ ɧɚɫɬɪɚɢɜɚɟɬ ɱɚɫɬɨɬɨɦɟɪ ɧɚ ɜɵɩɨɥɧɟɧɢɟ 1 250 000 ɨɬɫɱɟɬɨɜ. 
ɉɨɫɤɨɥɶɤɭ ɟɦɤɨɫɬɶ ɜɪɟɦɟɧɧɨɣ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬ ɜɫɟɝɨ 1 000 000 ɨɬɫɱɟ-

ɬɨɜ, ɩɚɦɹɬɶ ɩɟɪɟɩɨɥɧɢɬɫɹ ɢ ɫɬɚɪɵɟ ɡɧɚɱɟɧɢɹ ɛɭɞɭɬ ɭɞɚɥɹɬɶɫɹ, ɟɫɥɢ ɜɨɜɪɟɦɹ ɧɟ 

ɩɟɪɟɞɚɬɶ ɢɯ ɜ ɛɭɮɟɪ. ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɟɪɟɩɨɥɧɟɧɢɹ ɩɚɦɹɬɢ, ɡɞɟɫɶ ɭɫɬɚɧɚɜɥɢɜɚ-

ɟɬɫɹ ɢ ɨɬɫɥɟɠɢɜɚɟɬɫɹ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ. Ʉɨɝɞɚ ɤɨɥɢɱɟ-

ɫɬɜɨ ɯɪɚɧɹɳɢɯɫɹ ɜ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɞɨɫɬɢɝɚɟɬ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ, ɢɡ ɩɚɦɹɬɢ ɢɡɜɥɟɤɚ-

ɸɬɫɹ ɜɫɟ ɧɚɤɨɩɥɟɧɧɵɟ ɞɚɧɧɵɟ.
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*RST;*CLS                // ɬɜɫɩɬ ɨɛ ɨɛɲɛɦɩ ɣɢ ɣɢɝɠɬɭɨɩɞɩ ɬɩɬɭɩɺɨɣɺ
SYST:TIM .001            // ɮɬɭɛɨɩɝɥɛ ɭɛɤɧ-ɛɮɭɛ ɣɢɧɠɫɠɨɣɺ 1 ɧɬ
CONF:FREQ 1E6, 0.1, (@1)  // ɨɛɬɭɫɩɤɥɛ ɣɢɧɠɫɠɨɣɤ 

  TRIG:COUN 5     // ɩɭɪɫɛɝɥɛ 5 ɭɫɣɞɞɠɫɩɝ ɬɣɬɭɠɧɶ 

  SAMP:COUN 250E3         // ɯɣɥɬɛɱɣɺ 250 ɭɶɬɺɲ ɩɭɬɲɠɭɩɝ ɪɩ ɥɛɡɟɩɧɮ ɭɫɣɞɞɠɫɮ 

  FORM:DATA REAL, 64      // ɮɬɭɛɨɩɝɥɛ ɟɝɩɣɲɨɩɞɩ ɯɩɫɧɛɭɛ ɟɛɨɨɶɰ 

  DATA:POIN:EVEN:THR 10E3 // ɮɬɭɛɨɩɝɥɛ ɪɩɫɩɞɩɝɩɞɩ ɢɨɛɲɠɨɣɺ 10 000 ɟɦɺ ɪɛɧɺɭɣ 

INIT                       // ɢɛɪɮɬɥ ɩɭɬɲɠɭɩɝ 

// ɝɶɪɩɦɨɠɨɣɠ ɱɣɥɦɛ ɩɡɣɟɛɨɣɺ, ɪɩɥɛ ɨɠ ɜɮɟɮɭ ɪɩɦɮɲɠɨɶ ɝɬɠ ɩɭɬɲɠɭɶ
For (cnt=0;cnt<1.25E6;cnt +=10000) 

  Do 

    {spoll=STAT:OPER:COND?;   // ɩɪɫɩɬ ɫɠɞɣɬɭɫɛ ɬɩɬɭɩɺɨɣɤ
    sleep (100)              // ɩɡɣɟɛɨɣɠ 100 ɧɬ
    }while !(spoll&4096) // ɪɩɝɭɩɫ ɱɣɥɦɛ, ɪɩɥɛ ɨɠ ɜɮɟɠɭ ɟɩɬɭɣɞɨɮɭɩ ɪɫɠɟɠɦɷɨɩɠ

ɢɨɛɲɠɨɣɠ
R? 10E3    // ɪɩɦɮɲɠɨɣɠ ɩɭɬɲɠɭɩɝ ɣɢ ɪɛɧɺɭɣ ɜɦɩɥɛɧɣ ɪɩ 10 000
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Ɏɚɣɥɨɜɚɹ ɫɢɫɬɟɦɚ ɱɚɫɬɨɬɨɦɟɪɚ
ɂɡɦɟɪɟɧɢɹ, ɧɚɤɨɩɥɟɧɧɵɟ ɜɨ ɜɪɟɦɟɧɧɨɣ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ, ɢ ɫɨɫɬɨɹɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɢ 

ɱɚɫɬɨɬɨɦɟɪɚ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜ ɮɚɣɥɚɯ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɫɬɨɹɧɧɨɣ ɮɥɟɲ-ɩɚɦɹɬɢ 

ɢɥɢ ɧɚ ɜɧɟɲɧɟɦ USB-ɧɚɤɨɩɢɬɟɥɟ, ɩɨɞɤɥɸɱɟɧɧɨɦ ɤ ɩɨɪɬɭ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (Ɋɢɫɭɧɨɤ 7-1).   

Ɏɚɣɥɵ ɫɨɡɞɚɸɬɫɹ ɜ ɩɚɩɤɚɯ ɢ ɩɨɞɩɚɩɤɚɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɧɹ ɞɢɫɤɚ. ɋɨɨɬɧɨɲɟɧɢɹ 

ɦɟɠɞɭ ɮɚɣɥɚɦɢ ɢ ɩɚɩɤɚɦɢ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢ ɧɚ ɜɧɟɲɧɟɦ USB-ɧɚɤɨɩɢ-

ɬɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ Ɋɢɫɭɧɤɟ 7-2.

Ɋɢɫɭɧɨɤ 7-2 Ɏɚɣɥɵ ɢ ɩɚɩɤɢ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢ ɧɚ ɜɧɟɲɧɟɦ 

USB-ɧɚɤɨɩɢɬɟɥɟ
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ɋɨɡɞɚɧɢɟ ɮɚɣɥɨɜ ɢ ɩɚɩɨɤ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ
ɢ ɧɚ ɜɧɟɲɧɟɦ USB-ɧɚɤɨɩɢɬɟɥɟ

ȼ ɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɚɯ ɨɩɢɫɚɧɵ ɩɪɨɰɟɫɫɵ ɫɨɡɞɚɧɢɹ ɮɚɣɥɨɜ ɢ ɩɚɩɨɤ ɜɨ ɜɧɭɬɪɟɧɧɟɣ 
ɮɥɟɲ-ɩɚɦɹɬɢ ɢ ɧɚ ɜɧɟɲɧɟɦ USB-ɧɚɤɨɩɢɬɟɥɟ.

ɋɨɡɞɚɧɢɟ ɩɚɩɨɤ
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Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɚɩɨɤ ɢ ɩɨɞɩɚɩɨɤ ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɷɬɨɣ ɤɨɦɚɧɞɨɣ:

MMEMory:MDIRectory “<ɪɛɪɥɛ>” 

– ɉɚɪɚɦɟɬɪ ɩɚɩɤɚ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ ɞɢɫɤ:ɩɭɬɶ. Ɂɞɟɫɶ ɞɢɫɤ ɦɨɠɟɬ ɢɦɟɬɶ ɡɧɚɱɟ-

ɧɢɟ INT (ɜɧɭɬɪɟɧɧɹɹ ɮɥɟɲ-ɩɚɦɹɬɶ) ɢɥɢ USB (ɜɧɟɲɧɟɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ). ɉɚɪɚ-

ɦɟɬɪ ɩɭɬɶ ɡɚɞɚɟɬ ɚɛɫɨɥɸɬɧɵɣ ɢɥɢ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɭɬɶ, ɧɚɱɢɧɚɹɫɶ ɫ ɫɢɦɜɨɥɚ \ 

ɢɥɢ /. ɉɨ ɭɦɨɥɱɚɧɢɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɭɬɶ INT:\.

ɉɚɪɚɦɟɬɪ ɩɚɩɤɚ ɦɨɠɟɬ ɢɦɟɬɶ ɞɥɢɧɭ ɧɟ ɛɨɥɟɟ 240 ɫɢɦɜɨɥɨɜ, ɢ ɢɦɟɧɚ ɩɚɩɨɤ ɧɟ ɦɨɝɭɬ 
ɫɨɞɟɪɠɚɬɶ ɫɢɦɜɨɥɨɜ \ / : * ? “ < > |. ɉɪɢɦɟɪɵ ɫɨɡɞɚɧɢɹ ɩɚɩɨɤ:

//ɬɩɢɟɛɨɣɠ ɪɛɪɥɣ «dut_1» ɬ ɪɩɟɪɛɪɥɩɤ «data1» ɝ ɥɩɫɨɠ 
//ɟɣɬɥɛ ɝɩ ɝɨɮɭɫɠɨɨɠɤ ɯɦɠɳ-ɪɛɧɺɭɣ
MMEM:MDIR “INT:\dut_1”
MMEM:MDIR “INT:\dut_1\data1”

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɩɚɩɤɭ ɫ ɩɨɞɩɚɩɤɨɣ ɧɟ ɭɞɚɫɬɫɹ ɫɨɡɞɚɬɶ ɨɞɧɨɣ ɤɨɦɚɧɞɨɣ.

ȼɜɨɞ ɢɦɟɧɢ ɩɚɩɤɢ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ
Ʉɨɝɞɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɨɤɧɨ «ɋɨɡɞɚɧɢɟ ɧɨɜɨɣ ɩɚɩɤɢ», ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɩɪɟɞɵɞɭ-
ɳɟɣ ɫɬɪɚɧɢɰɟ, ɜɜɟɞɢɬɟ ɢɦɹ ɩɚɩɤɢ (ɢɥɢ ɮɚɣɥɚ) ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

1 ɇɚɠɦɢɬɟ ɩɪɨɝɪɚɦɦɧɭɸ ɤɧɨɩɤɭ Browse (ɉɪɨɫɦɨɬɪ) ɢ ɩɨɜɟɪɧɢɬɟ ɪɟɝɭɥɹɬɨɪ 

ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɜɧɭɬɪɟɧɧɸɸ ɮɥɟɲ-ɩɚɦɹɬɶ (Internal) ɢɥɢ 

ɜɧɟɲɧɢɣ USB-ɧɚɤɨɩɢɬɟɥɶ (External), ɟɫɥɢ ɨɧ ɩɨɞɤɥɸɱɟɧ ɤ ɩɨɪɬɭ ɩɟɪɢɮɟɪɢɣɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ɇɚɠɦɢɬɟ ɩɪɨɝɪɚɦɦɧɭɸ ɤɧɨɩɤɭ Select (ȼɵɛɨɪ), 

ɱɬɨɛɵ ɩɨɞɬɜɟɪɞɢɬɶ ɜɵɛɨɪ ɞɢɫɤɚ.

2 ɑɬɨɛɵ ɫɨɡɞɚɬɶ ɢɦɹ ɩɚɩɤɢ, ɩɨɨɱɟɪɟɞɧɨ ɜɵɛɢɪɚɣɬɟ ɫɢɦɜɨɥɵ ɩɨɜɨɪɨɬɨɦ ɪɟɝɭɥɹ-

ɬɨɪɚ. Ɋɟɝɭɥɹɬɨɪ ɩɟɪɟɛɢɪɚɟɬ ɫɢɦɜɨɥɵ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: A-Z (ɛɭɤɜɵ ɜ ɜɟɪɯ-
ɧɟɦ ɪɟɝɢɫɬɪɟ), a-z (ɛɭɤɜɵ ɜ ɧɢɠɧɟɦ ɪɟɝɢɫɬɪɟ), ɰɢɮɪɵ ɨɬ 0 ɞɨ 9, ɧɟɤɨɬɨɪɵɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɢɦɜɨɥɵ, ɞɟɫɹɬɢɱɧɚɹ ɬɨɱɤɚ (.), ɩɨɞɱɟɪɤɢɜɚɧɢɟ (_) ɢ ɩɪɨɛɟɥ. 

ɇɚɣɞɹ ɨɱɟɪɟɞɧɨɣ ɧɭɠɧɵɣ ɫɢɦɜɨɥ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ ɫɨ ɫɬɪɟɥɤɨɣ ɜɩɪɚɜɨ (>) 

ɩɨɞ ɩɨɜɨɪɨɬɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ, ɱɬɨɛɵ ɩɟɪɟɣɬɢ ɤ ɫɢɦɜɨɥɭ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɡɢɰɢɢ.

3 ɉɨɜɬɨɪɹɣɬɟ ɷɬɨɬ ɩɪɨɰɟɫɫ, ɩɨɤɚ ɧɟ ɜɜɟɞɟɬɟ ɢɦɹ ɩɨɥɧɨɫɬɶɸ. Ʉɥɚɜɢɲɚ ɫɨ ɫɬɪɟɥɤɨɣ 

ɜɥɟɜɨ (<) ɩɨɡɜɨɥɹɟɬ ɭɞɚɥɢɬɶ ɢ ɢɡɦɟɧɢɬɶ ɩɪɟɞɵɞɭɳɢɣ ɫɢɦɜɨɥ. ȿɫɥɢ ɭɤɚɡɚɬɶ ɜɦɟ-

ɫɬɨ ɫɢɦɜɨɥɚ ɩɪɨɛɟɥ, ɷɬɨɬ ɫɢɦɜɨɥ ɭɞɚɥɹɟɬɫɹ. ɇɚɠɦɢɬɟ Create Folder (ɋɨɡɞɚɬɶ 

ɩɚɩɤɭ), ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɩɚɩɤɭ ɫ ɜɜɟɞɟɧɧɵɦ ɢɦɟɧɟɦ.
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ȼɵɛɨɪ ɩɚɩɤɢ ɩɨ ɭɦɨɥɱɚɧɢɸ
ɍɤɚɡɚɜ ɧɟɤɨɬɨɪɭɸ ɩɚɩɤɭ ɜ ɤɚɱɟɫɬɜɟ ɬɟɤɭɳɟɣ (ɩɨ ɭɦɨɥɱɚɧɢɸ) ɩɚɩɤɢ, ɜɵ ɢɡɛɚɜɢɬɟɫɶ 
ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɜɨɞɢɬɶ ɩɨɥɧɵɣ ɚɛɫɨɥɸɬɧɵɣ ɩɭɬɶ ɩɪɢ ɫɨɡɞɚɧɢɢ ɢ (ɢɥɢ) ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɢ ɤɚɠɞɨɣ ɩɨɞɩɚɩɤɢ ɢ (ɢɥɢ) ɮɚɣɥɚ. ɂɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ:

MMEMory:CDIRectory “<ɪɛɪɥɛ>” 
MMEMory:CDIRectory?  (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)

ɗɬɚ ɤɨɦɚɧɞɚ ɧɚɡɧɚɱɚɟɬ ɭɤɚɡɚɧɧɭɸ ɩɚɩɤɭ ɜ ɤɚɱɟɫɬɜɟ ɬɟɤɭɳɟɣ ɩɚɩɤɢ ɞɥɹ ɜɫɟɯ ɩɨɫɥɟ-

ɞɭɸɳɢɯ ɤɨɦɚɧɞ ɩɨɞɫɢɫɬɟɦɵ MMEMory. Ɂɞɟɫɶ ɩɚɩɤɚ ɢɦɟɟɬ ɮɨɪɦɚɬ ɞɢɫɤ:ɩɭɬɶ (ɨɩɢɫɚɧɢɟ 

ɮɨɪɦɚɬɚ ɞɥɹ ɡɚɩɢɫɢ ɞɢɫɤ:ɩɭɬɶ ɫɦ. ɜ ɨɩɢɫɚɧɢɢ ɤɨɦɚɧɞɵ MMEMory:DIRectory).  

ɇɚɩɪɢɦɟɪ, ɬɚɤ ɜɵ ɦɨɠɟɬɟ ɫɨɡɞɚɬɶ ɩɚɩɤɢ dut_1 ɢ data1:

//ɬɩɢɟɛɨɣɠ ɪɛɪɥɣ «dut_1» ɣ ɝɶɜɩɫ ɠɠ ɝ ɥɛɲɠɬɭɝɠ ɭɠɥɮɴɠɤ ɪɛɪɥɣ 
//ɬɩɢɟɛɨɣɠ ɪɩɟɪɛɪɥɣ «data1»
MMEM:MDIR “INT:\dut_1”
MMEM:CDIR “INT:\dut_1”
MMEM:MDIR “data1”

ɉɪɢ ɭɤɚɡɚɧɢɢ ɢɦɟɧɢ ɩɚɩɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɧɚɱɟɧɢɟ ɬɟɤɭɳɟɣ ɩɚɩɤɢ. ȿɫɥɢ ɬɟɤɭɳɚɹ 

ɩɚɩɤɚ (MMEM:CDIR) ɧɟ ɛɵɥɚ ɭɤɚɡɚɧɚ, ɢ ɜ ɤɨɦɚɧɞɟ ɨɬɫɭɬɫɬɜɭɟɬ ɢɦɹ ɞɢɫɤɚ
(INT ɢɥɢ USB), ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɫɤ INT:. ɉɪɢɦɟɪ:

MMEM:MDIR “dut_2”

ɫɨɡɞɚɟɬ ɩɚɩɤɭ ‘dut_2’ ɜ ɤɨɪɧɟ ɞɢɫɤɚ INT.

ɉɟɪɟɡɚɝɪɭɡɤɚ (*RST) ɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ (SYSTem:PRESet) ɢɡɦɟɧɹɸɬ ɭɤɚ-

ɡɚɧɧɨɟ ɞɥɹ ɱɚɫɬɨɬɨɦɟɪɚ ɡɧɚɱɟɧɢɟ ɧɚ ɤɨɪɧɟɜɭɸ ɩɚɩɤɭ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ ɜɨ ɜɧɭ-
ɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ («INT:\»). 

ɋɨɡɞɚɧɢɟ ɮɚɣɥɨɜ ɞɚɧɧɵɯ
ɂɧɮɨɪɦɚɰɢɸ ɨ ɬɨɦ, ɤɚɤ ɫɨɯɪɚɧɹɬɶ ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ, 

ɜɵ ɧɚɣɞɟɬɟ ɜ ɪɚɡɞɟɥɚɯ «Ʌɢɧɟɣɱɚɬɵɟ ɞɢɚɝɪɚɦɦɵ» ɢɥɢ «Ƚɪɚɮɢɤɢ ɬɪɟɧɞɚ» 

ɢ «Ɋɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ» ɜ Ƚɥɚɜɟ 6. 
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Ⱦɥɹ ɩɟɪɟɧɨɫɚ ɞɚɧɧɵɯ ɢ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɜ ɮɚɣɥ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢɥɢ 

ɜɧɟɲɧɟɦ USB-ɧɚɤɨɩɢɬɟɥɟ (Ɋɢɫɭɧɨɤ 7-1 ɢ Ɋɢɫɭɧɨɤ 7-2) ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸ-

ɳɭɸ ɤɨɦɚɧɞɭ:

MMEMory:STORe:DATA RDG_STORE, “<ɯɛɤɦ>”

ɉɪɢ ɟɟ ɜɵɩɨɥɧɟɧɢɢ <ɮɚɣɥ> ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɡɞɚɟɬɫɹ ɫ ɢɦɟɧɟɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɮɨɪ-

ɦɚɬɟ [ɞɢɫɤ:ɩɭɬɶ]<ɢɦɹ_ɮɚɣɥɚ>. Ɂɞɟɫɶ ɞɢɫɤ ɦɨɠɟɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɟ INT (ɜɧɭɬɪɟɧɧɹɹ 

ɮɥɟɲ-ɩɚɦɹɬɶ) ɢɥɢ USB (ɜɧɟɲɧɟɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ). ɉɚɪɚɦɟɬɪ ɩɭɬɶ ɡɚɞɚɟɬ ɚɛɫɨ-

ɥɸɬɧɵɣ ɢɥɢ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɭɬɶ ɫ ɢɦɟɧɟɦ ɩɚɩɤɢ. ȿɫɥɢ ɡɞɟɫɶ ɭɤɚɡɵɜɚɟɬɫɹ ɩɚɩɤɚ, 

ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɨɡɞɚɧɚ. 

Ɉɛɳɚɹ ɞɥɢɧɚ ɢɦɟɧɢ ɮɚɣɥɚ ɫ ɩɚɩɤɨɣ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 240 ɫɢɦɜɨɥɨɜ
ɢ ɧɟ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɫɢɦɜɨɥɨɜ \ / : * ? “ < > |. 

Ɏɨɪɦɚɬ ɨɬɫɱɟɬɨɜ ɞɥɹ ɩɟɪɟɞɚɱɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɲɢɪɟɧɢɟɦ ɮɚɣɥɚ, ɭɤɚɡɚɧɧɵɦ ɜɩɚ-

ɪɚɦɟɬɪɟ ɢɦɹ_ɮɚɣɥɚ. ȿɫɥɢ ɭɤɚɡɚɧɨ ɪɚɫɲɢɪɟɧɢɟ .csv, ɞɚɧɧɵɟ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɬɟɤɫɬɨɜɨɦ 

ɮɨɪɦɚɬɟ ASCII ɫ ɪɚɡɞɟɥɢɬɟɥɹɦɢ-ɡɚɩɹɬɵɦɢ, ɩɨ ɨɞɧɨɦɭ ɢɡɦɟɪɟɧɢɸ ɧɚ ɫɬɪɨɤɭ. ȿɫɥɢ 

ɭɤɚɡɚɧɨ ɪɚɫɲɢɪɟɧɢɟ .dat, ɞɚɧɧɵɟ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɞɜɨɢɱɧɨɦ ɮɨɪɦɚɬɟ REAL ɫ ɩɨɪɹɞ-

ɤɨɦ ɛɚɣɬɨɜ «ɨɬ ɦɥɚɞɲɟɝɨ ɤ ɫɬɚɪɲɟɦɭ».

ɋɥɟɞɭɸɳɢɣ ɧɚɛɨɪ ɤɨɦɚɧɞ ɫɨɡɞɚɟɬ ɩɚɩɤɭ ɧɚ ɩɨɞɤɥɸɱɟɧɧɨɦ USB-ɧɚɤɨɩɢɬɟɥɟ, 

ɜɵɩɨɥɧɹɟɬ ɧɚɛɨɪ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɵ, ɚ ɡɚɬɟɦ ɫɨɡɞɚɟɬ ɜ ɷɬɨɣ ɩɚɩɤɟ ɮɚɣɥ ɢ ɤɨɩɢ-

ɪɭɟɬ ɜ ɧɟɝɨ ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɜɪɟɦɟɧɧɨɣ ɩɚɦɹɬɢ ɞɚɧɧɵɟ.

ɉɪɢɦɟɪ ɫɨɡɞɚɧɢɹ ɮɚɣɥɚ ɞɚɧɧɵɯ
MMEM:MDIR “USB:\dut_1”  // ɬɩɢɟɛɨɣɠ ɪɛɪɥɣ ɨɛ USB-ɨɛɥɩɪɣɭɠɦɠ
MMEM:CDIR “USB:\dut_1”  // ɨɛɢɨɛɲɠɨɣɠ ɭɠɥɮɴɠɤ ɪɛɪɥɣ ɪɩ ɮɧɩɦɲɛɨɣɹ
CONF:FREQ 100E3,(@1)    // ɨɛɬɭɫɩɤɥɛ ɣɢɧɠɫɠɨɣɤ
   SAMP:COUN 50         // ɝɶɪɩɦɨɠɨɣɠ 50 ɣɢɧɠɫɠɨɣɤ
INIT                    // ɢɛɪɮɬɥ ɣɢɧɠɫɠɨɣɤ
*WAI                    // ɩɡɣɟɛɨɣɠ ɢɛɝɠɫɳɠɨɣɺ ɝɬɠɰ ɩɭɬɲɠɭɩɝ
MMEM:STOR:DATA RDG_STORE, “data1.csv” // ɬɩɢɟɛɨɣɠ ɯɛɤɦɛ 

ɣ ɥɩɪɣɫɩɝɛɨɣɠ ɟɛɨɨɶɰ
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ɋɨɡɞɚɧɢɟ ɮɚɣɥɨɜ ɫɨɫɬɨɹɧɢɹ


ɋɨɫɬɨɹɧɢɹ ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢ (ɢɥɢ) ɧɚ ɜɧɟɲ-

ɧɟɦ USB-ɧɚɤɨɩɢɬɟɥɟ, ɱɬɨɛɵ ɜɩɨɫɥɟɞɫɬɜɢɢ ɜɨɫɫɬɚɧɨɜɢɬɶ ɨɩɪɟɞɟɥɟɧɧɭɸ ɤɨɧɮɢɝɭɪɚ-

ɰɢɸ ɩɪɢɛɨɪɚ (Ɋɢɫɭɧɨɤ 7-2). 

Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ ɡɚɝɪɭɡɤɢ ɫɨɫɬɨɹɧɢɣ ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɤɨɦɚɧɞɵ:

MMEMory:STORe:STATe <“ɯɛɤɦ”>
MMEMory:LOAD:STATe <“ɯɛɤɦ”>
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ɍɤɚɡɚɧɧɵɣ <ɮɚɣɥ> ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɡɞɚɟɬɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ STORe. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ “[ɞɢɫɤ:ɩɭɬɶ]<ɢɦɹ_ɮɚɣɥɚ>”. Ɂɞɟɫɶ ɞɢɫɤ ɦɨɠɟɬ ɢɦɟɬɶ 
ɡɧɚɱɟɧɢɟ INT (ɜɧɭɬɪɟɧɧɹɹ ɮɥɟɲ-ɩɚɦɹɬɶ) ɢɥɢ USB (ɜɧɟɲɧɟɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ). 

ɉɚɪɚɦɟɬɪ ɩɭɬɶ ɡɚɞɚɟɬ ɚɛɫɨɥɸɬɧɵɣ ɢɥɢ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɭɬɶ ɫ ɢɦɟɧɟɦ ɩɚɩɤɢ. ȿɫɥɢ 

ɡɞɟɫɶ ɭɤɚɡɵɜɚɟɬɫɹ ɩɚɩɤɚ, ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɨɡɞɚɧɚ (ɫɦ. ɨɩɢɫɚɧɢɟ 

ɤɨɦɚɧɞɵ MMEMory:MDIRectory).

Ɉɛɳɚɹ ɞɥɢɧɚ ɢɦɟɧɢ ɮɚɣɥɚ ɫ ɩɚɩɤɨɣ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 240 ɫɢɦɜɨɥɨɜ ɢ ɧɟ ɦɨɠɟɬ 
ɫɨɞɟɪɠɚɬɶ ɫɢɦɜɨɥɨɜ \ / : * ? “ < > |. Ɏɚɣɥɵ ɫɨɫɬɨɹɧɢɹ ɫɨɯɪɚɧɹɸɬɫɹ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .sta.

ɉɪɢɦɟɪ ɮɚɣɥɚ ɫɨɫɬɨɹɧɢɹ
ɋɥɟɞɭɸɳɢɣ ɩɪɢɦɟɪ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɩɚɩɤɚɦɢ, ɫɨɡɞɚɧɧɵɦɢ 

ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɢ ɮɚɣɥɚɦɢ ɫɨɫɬɨɹɧɢɹ, ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬɫɹ ɢ ɫɨɯɪɚɧɹ-
ɸɬɫɹ ɩɪɨɝɪɚɦɦɧɵɦ ɫɩɨɫɨɛɨɦ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞ 

ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɮɥɟɲ-ɞɢɫɤɟ ɛɵɥɚ ɫɨɡɞɚɧɚ ɩɚɩɤɚ SETUP_1. 

Ɂɚɬɟɦ ɨɧɚ ɩɪɨɝɪɚɦɦɧɵɦ ɫɩɨɫɨɛɨɦ ɜɵɛɢɪɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɬɟɤɭɳɟɣ, ɢ ɜ ɧɟɣ ɫɨɯɪɚ-

ɧɹɟɬɫɹ (ɚ ɡɚɬɟɦ ɫɱɢɬɵɜɚɟɬɫɹ) ɮɚɣɥ ɫɨɫɬɨɹɧɢɹ.

MMEM:CDIR “INT:\SETUP_1”     // ɨɛɢɨɛɲɠɨɣɠ ɭɠɥɮɴɠɤ ɪɛɪɥɣ ɪɩ ɮɧɩɦɲɛɨɣɹ

ɧɚɫɬɪɨɣɤɚ ɩɪɢɛɨɪɚ ɩɪɨɝɪɚɦɦɧɵɦ ɫɩɨɫɨɛɨɦ ɢɥɢ ɱɟɪɟɡ ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ

MMEM:STOR:STAT “test1.sta” // ɬɩɰɫɛɨɠɨɣɠ ɥɩɨɯɣɞɮɫɛɱɣɣ

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɤɨɧɮɢɝɭɪɚɰɢɢ (ɫɨɫɬɨɹɧɢɹ) ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɩɨɫɥɟ ɫɨɯɪɚɧɟɧɢɹ (ɞɚɠɟ ɩɨɫɥɟ 

ɩɟɪɟɡɚɝɪɭɡɤɢ ɩɨ ɩɢɬɚɧɢɸ)...
MMEM:LOAD:STAT “INT:\SETUP_1\test1.sta” // ɢɛɞɫɮɢɥɛ ɬɩɬɭɩɺɨɣɺ 

ɋɨɯɪɚɧɟɧɢɟ ɫɨɫɬɨɹɧɢɣ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ
Ʉɨɝɞɚ ɩɪɢɛɨɪ ɩɨɥɧɨɫɬɶɸ ɧɚɫɬɪɨɟɧ, ɜɵ ɦɨɠɟɬɟ ɫɨɯɪɚɧɢɬɶ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ 

ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɜɵɩɨɥɧɢɜ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ.

1 ɉɪɢɦɟɧɢɬɟ ɤɥɚɜɢɲɭ Utility (ɂɧɫɬɪɭɦɟɧɬɵ) ɢ ɩɪɨɝɪɚɦɦɧɵɟ ɤɥɚɜɢɲɢ, ɤɚɤ ɨɩɢ-

ɫɚɧɨ ɧɚ ɩɪɟɞɵɞɭɳɟɣ ɫɬɪɚɧɢɰɟ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɞɟɣɫɬɜɢɟ Store (ɋɨɯɪɚɧɢɬɶ).

2 ɇɚɠɦɢɬɟ ɩɪɨɝɪɚɦɦɧɭɸ ɤɧɨɩɤɭ Browse (ɉɪɨɫɦɨɬɪ), ɱɬɨɛɵ ɨɬɨɛɪɚɡɢɬɶ ɨɤɧɨ File 

System (Ɏɚɣɥɨɜɚɹ ɫɢɫɬɟɦɚ). ɋ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 

ɜɵɛɟɪɢɬɟ ɤɨɪɧɟɜɭɸ ɩɚɩɤɭ ɢɥɢ ɥɸɛɭɸ ɞɪɭɝɭɸ ɩɚɩɤɭ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ 

(Internal) ɢɥɢ ɧɚ ɜɧɟɲɧɟɦ USB-ɧɚɤɨɩɢɬɟɥɟ (External). ȿɫɥɢ ɩɚɩɤɢ ɧɟ ɨɬɨɛɪɚɠɚ-

ɸɬɫɹ, ɩɨɜɬɨɪɧɨ ɧɚɠɦɢɬɟ Browse (ɉɪɨɫɦɨɬɪ), ɱɬɨɛɵ ɨɬɨɛɪɚɡɢɬɶ ɫɬɪɭɤɬɭɪɭ 
ɩɚɩɨɤ. 
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ɇɚɠɦɢɬɟ ɩɪɨɝɪɚɦɦɧɭɸ ɤɧɨɩɤɭ Select (ȼɵɛɨɪ), ɱɬɨɛɵ ɩɨɞɬɜɟɪɞɢɬɶ ɜɵɛɨɪ ɩɚɩɤɢ.

3 ȼɜɟɞɢɬɟ ɢɦɹ ɮɚɣɥɚ. Ɋɟɝɭɥɹɬɨɪ ɩɟɪɟɛɢɪɚɟɬ ɫɢɦɜɨɥɵ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: A-Z 

(ɛɭɤɜɵ ɜ ɜɟɪɯɧɟɦ ɪɟɝɢɫɬɪɟ), a-z (ɛɭɤɜɵ ɜ ɧɢɠɧɟɦ ɪɟɝɢɫɬɪɟ), ɰɢɮɪɵ ɨɬ 0 ɞɨ 9, 

ɧɟɤɨɬɨɪɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɢɦɜɨɥɵ, ɞɟɫɹɬɢɱɧɚɹ ɬɨɱɤɚ (.), ɩɨɞɱɟɪɤɢɜɚɧɢɟ (_)
ɢ ɩɪɨɛɟɥ. ɇɚɣɞɹ ɨɱɟɪɟɞɧɨɣ ɧɭɠɧɵɣ ɫɢɦɜɨɥ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ ɫɨ ɫɬɪɟɥɤɨɣ 

ɜɩɪɚɜɨ (>) ɩɨɞ ɩɨɜɨɪɨɬɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ, ɱɬɨɛɵ ɩɟɪɟɣɬɢ ɤ ɫɢɦɜɨɥɭ ɜ ɫɥɟɞɭɸɳɟɣ 

ɩɨɡɢɰɢɢ.

4 ɉɨɜɬɨɪɹɣɬɟ ɷɬɨɬ ɩɪɨɰɟɫɫ, ɩɨɤɚ ɧɟ ɜɜɟɞɟɬɟ ɢɦɹ ɮɚɣɥɚ ɩɨɥɧɨɫɬɶɸ. Ʉɥɚɜɢɲɚ 

ɫɨ ɫɬɪɟɥɤɨɣ ɜɥɟɜɨ (<) ɩɨɡɜɨɥɹɟɬ ɭɞɚɥɢɬɶ ɢ ɢɡɦɟɧɢɬɶ ɩɪɟɞɵɞɭɳɢɣ ɫɢɦɜɨɥ. ȿɫɥɢ 

ɭɤɚɡɚɬɶ ɜɦɟɫɬɨ ɫɢɦɜɨɥɚ ɩɪɨɛɟɥ, ɷɬɨɬ ɫɢɦɜɨɥ ɭɞɚɥɹɟɬɫɹ. 

5 ɇɚɠɦɢɬɟ STORE STATE (ɋɨɯɪɚɧɢɬɶ ɫɨɫɬɨɹɧɢɟ) , ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɬɟɤɭɳɟɟ 

ɫɨɫɬɨɹɧɢɟ ɜ ɮɚɣɥ ɫ ɭɤɚɡɚɧɧɵɦ ɢɦɟɧɟɦ. Ʉ ɢɦɟɧɢ ɮɚɣɥɚ ɞɨɛɚɜɥɹɟɬɫɹ ɪɚɫɲɢɪɟ-

ɧɢɟ .sta.

6 ɑɬɨɛɵ ɜɨɫɫɬɚɧɨɜɢɬɶ ɫɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ ɢɡ ɮɚɣɥɚ, ɧɚɠɦɢɬɟ ɩɪɨɝɪɚɦɦɧɭɸ 

ɤɧɨɩɤɭ RECALL STATE (ȼɨɫɫɬɚɧɨɜɢɬɶ ɫɨɫɬɨɹɧɢɟ) ɡɚɬɟɦ ɜɵɞɟɥɢɬɟ ɢɦɹ ɧɭɠ-

ɧɨɝɨ ɮɚɣɥɚ ɢ ɧɚɠɦɢɬɟ Select (ȼɵɛɪɚɬɶ). ɋɨɫɬɨɹɧɢɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ
ɧɟɦɟɞɥɟɧɧɨ.

ɋɨɯɪɚɧɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɧɚɫɬɪɨɟɤ
ɑɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɢ ɜɨɫɫɬɚɧɨɜɢɬɶ ɧɚɫɬɪɨɣɤɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ 

ɧɚɫɬɪɨɣɤɢ ɜ ɩɨɫɬɨɹɧɧɭɸ ɩɚɦɹɬɶ, ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɫɥɟɞɭɸɳɢɦɢ ɤɨɦɚɧɞɚɦɢ.

MMEMory:STORe:PREFerences <ɯɛɤɦ>
MMEMory:LOAD:PREFerences <ɯɛɤɦ>

ɍɤɚɡɚɧɧɵɣ <ɮɚɣɥ> ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɡɞɚɟɬɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ STORe. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ “[ɞɢɫɤ:ɩɭɬɶ]<ɢɦɹ_ɮɚɣɥɚ>”. Ɂɞɟɫɶ ɞɢɫɤ ɦɨɠɟɬ ɢɦɟɬɶ 
ɡɧɚɱɟɧɢɟ INT (ɜɧɭɬɪɟɧɧɹɹ ɮɥɟɲ-ɩɚɦɹɬɶ) ɢɥɢ USB (ɜɧɟɲɧɟɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ). 

ɉɚɪɚɦɟɬɪ ɩɭɬɶ ɡɚɞɚɟɬ ɚɛɫɨɥɸɬɧɵɣ ɢɥɢ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɭɬɶ ɫ ɢɦɟɧɟɦ ɩɚɩɤɢ. ȿɫɥɢ 

ɡɞɟɫɶ ɭɤɚɡɵɜɚɟɬɫɹ ɩɚɩɤɚ, ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɨɡɞɚɧɚ (ɫɦ. ɨɩɢɫɚɧɢɟ 

ɤɨɦɚɧɞɵ MMEMory:MDIRectory).

Ɉɛɳɚɹ ɞɥɢɧɚ ɢɦɟɧɢ ɮɚɣɥɚ ɫ ɩɚɩɤɨɣ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 240 ɫɢɦɜɨɥɨɜ ɢ ɧɟ ɦɨɠɟɬ 
ɫɨɞɟɪɠɚɬɶ ɫɢɦɜɨɥɨɜ \ / : * ? “ < > |. Ɏɚɣɥɵ ɧɚɫɬɪɨɟɤ ɫɨɯɪɚɧɹɸɬɫɹ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .prf.
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ȼ ɫɨɫɬɚɜɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɧɚɫɬɪɨɟɤ ɫɨɯɪɚɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ:

– ɹɪɤɨɫɬɶ ɷɤɪɚɧɚ, ɞɟɫɹɬɢɱɧɵɣ ɪɚɡɞɟɥɢɬɟɥɶ, ɪɚɡɞɟɥɢɬɟɥɢ, ɯɪɚɧɢɬɟɥɶ ɷɤɪɚɧɚ,

– ɜɵɛɪɚɧɧɵɣ ɹɡɵɤ ɫɩɪɚɜɤɢ,

– ɧɚɫɬɪɨɣɤɢ ɫɨɯɪɚɧɟɧɢɹ ɢ ɜɵɛɨɪɚ ɫɨɫɬɨɹɧɢɹ,

– ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ, ɱɚɫɬɨɬɚ ɜɧɟɲɧɟɝɨ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ, ɩɚɪɚɦɟɬɪɵ 

ɨɠɢɞɚɧɢɹ,

– ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɜɧɢɜɚɧɢɹ,

– ɫɨɫɬɨɹɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɚ (ɜɤɥɸɱɟɧ ɢɥɢ ɨɬɤɥɸɱɟɧ),

– ɧɚɫɬɪɨɣɤɚ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɢɡɚɬɨɪɚ,

– ɬɚɣɦ-ɚɭɬ ɢɡɦɟɪɟɧɢɹ,

– ɧɚɫɬɪɨɣɤɢ ɹɡɵɤɚ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɤɨɦɚɧɞ 531xx SCPI.

ȿɫɥɢ ɜɵ ɡɚɝɪɭɠɚɟɬɟ ɮɚɣɥ ɧɚɫɬɪɨɟɤ, ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɚɧ ɫɬɚɬɢɱɟɫɤɢɣ IP-ɚɞɪɟɫ ɫɟɬɟ-

ɜɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɫɨɛɥɸɞɚɣɬɟ ɨɫɬɨɪɨɠɧɨɫɬɶ, ɱɬɨɛɵ ɧɟ ɫɨɡɞɚɬɶ ɜ ɫɟɬɢ ɨɞɧɨɜɪɟ-

ɦɟɧɧɨ ɞɜɚ ɩɪɢɛɨɪɚ ɫ ɨɞɢɧɚɤɨɜɵɦɢ IP-ɚɞɪɟɫɚɦɢ. Ɍɚɤɚɹ ɫɢɬɭɚɰɢɹ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ 

ɤ ɫɛɨɸ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɟɬɢ ɧɚ ɨɛɨɢɯ ɩɪɢɛɨɪɚɯ.

ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɧɚɫɬɪɨɣɤɢ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ ɢ ɧɟ ɡɚɝɪɭɠɚɸɬɫɹ ɱɟɪɟɡ ɩɟɪɟɞɧɸɸ 

ɩɚɧɟɥɶ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ *SAV ɢ *RCL 

ɉɪɢɛɨɪ ɩɨɞɞɟɪɠɢɜɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɦɚɧɞɵ *SAV ɢ *RCL, ɨɩɢɫɚɧɧɵɟ ɜ ɫɬɚɧ-

ɞɚɪɬɟ IEEE-488.2, ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɨɫɬɨɹɧɢɣ ɩɪɢɛɨɪɚ. ɗɬɢ 

ɤɨɦɚɧɞɵ ɩɨɡɜɨɥɹɸɬ ɫɨɯɪɚɧɢɬɶ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɜɨɫ-
ɫɬɚɧɨɜɥɟɧɢɹ ɞɨ ɩɹɬɢ ɪɚɡɧɵɯ ɫɨɫɬɨɹɧɢɣ, ɪɚɡɥɢɱɚɟɦɵɯ ɩɨ ɧɨɦɟɪɭ ɪɚɫɩɨɥɨɠɟɧɢɹ. 

ɋɨɫɬɨɹɧɢɹ, ɫɨɯɪɚɧɟɧɧɵɟ ɷɬɢɦ ɦɟɬɨɞɨɦ, ɦɨɠɧɨ ɧɚɡɧɚɱɢɬɶ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɫ-
ɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ. 

*SAV {0|1|2|3|4}

ɋɨɯɪɚɧɹɟɬ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ ɜ ɨɞɧɨ ɢɡ ɩɹɬɢ ɪɚɫɩɨɥɨɠɟɧɢɣ ({0|1|2|3|4}) 

ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɨɫɬɨɹɧɢɹ 0 ɫɱɢɬɚɟɬɫɹ ɞɨɩɭɫɬɢɦɵɦ 

ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ, ɧɨ ɩɪɢ ɜɵɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɜ ɷɬɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ
0 ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɯɪɚɧɹɟɬɫɹ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɩɨɬɟɪɟ 

ɪɚɧɟɟ ɫɨɯɪɚɧɟɧɧɵɯ ɜ ɧɟɦ ɫɨɫɬɨɹɧɢɣ. ɋɨɯɪɚɧɹɸɬɫɹ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɫɨɫɬɨɹɧɢɹ 

ɩɪɢɛɨɪɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ «ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɧɚɫɬɪɨɟɤ», ɧɚɩɪɢɦɟɪ ɧɚɫɬɪɨɟɤ ɨɬɨ-

ɛɪɚɠɟɧɢɹ ɞɥɹ ɷɤɪɚɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.
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ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɚɧɞɵ:

*SAV 1  // ɬɩɰɫɛɨɠɨɣɠ ɭɠɥɮɴɠɞɩ ɬɩɬɭɩɺɨɣɺ ɝ ɫɛɬɪɩɦɩɡɠɨɣɠ ɬɩɬɭɩɺɨɣɺ 1

Ɋɚɫɩɨɥɨɠɟɧɢɹ ɫɨɫɬɨɹɧɢɣ 0–4 ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɮɚɣɥɚɦ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɢɦɟɧɚɦɢ, 

ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬɫɹ ɜ ɤɨɪɧɟɜɨɣ ɩɚɩɤɟ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ:

STATE_0.sta
STATE_1.sta
STATE_2.sta
STATE_3.sta
STATE_4.sta

ɋɨɯɪɚɧɟɧɧɵɟ ɫɨɫɬɨɹɧɢɹ ɦɨɠɧɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

*RCL {0|1|2|3|4}

{0|1|2|3|4} ɨɛɨɡɧɚɱɚɸɬ ɩɹɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɚɫɩɨɥɨɠɟɧɢɣ ɞɥɹ ɫɨɫɬɨɹɧɢɣ. ɉɪɢɦɟɪ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɚɧɞɵ:

*RCL 1  // ɝɩɬɬɭɛɨɩɝɦɠɨɣɠ ɬɩɬɭɩɺɨɣɺ ɣɢ ɫɛɬɪɩɦɩɡɠɨɣɺ 1

ɉɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɫɨɫɬɨɹɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *RCL ɧɭɠɧɨ ɭɤɚɡɚɬɶ ɬɨɥɶɤɨ 

ɧɨɦɟɪ ɪɚɫɩɨɥɨɠɟɧɢɹ. ɉɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɫɨɫɬɨɹɧɢɹ ɢɡ ɧɭɦɟɪɨɜɚɧɧɨɝɨ ɪɚɫɩɨɥɨ-

ɠɟɧɢɹ ɱɟɪɟɡ ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ ɫɥɟɞɭɟɬ ɭɤɚɡɚɬɶ ɩɨɥɧɨɟ ɢɦɹ ɷɬɨɝɨ ɮɚɣɥɚ (ɧɚɩɪɢ-

ɦɟɪ, STATE_1.sta).

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɫɦ. ɜ Ƚɥɚɜɟ 7, «ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɜɵɛɨɪ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 

ɩɢɬɚɧɢɹ».

ɉɪɨɜɟɪɤɚ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɉɪɟɠɞɟ ɱɟɦ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ 
ɫɨɫɬɨɹɧɢɟ, ɜɵ ɦɨɠɟɬɟ ɨɩɪɨɫɢɬɶ ɜɵɛɪɚɧɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɢ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɜ ɧɟɦ 

ɫɨɯɪɚɧɟɧ ɞɨɩɭɫɬɢɦɵɣ ɮɚɣɥ ɫɨɫɬɨɹɧɢɹ.

MEMory:STATe:VALid? {0|1|2|3|4} 

Ʉɨɦɚɧɞɚ ɨɩɪɚɲɢɜɚɟɬ ɭɤɚɡɚɧɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɨɫɬɨɹɧɢɹ. ȿɫɥɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɡɧɚ-

ɱɟɧɢɟ «0», ɡɧɚɱɢɬ ɷɬɨ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɭɫɬɨ. ȿɫɥɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɪɚɫɩɨɥɨɠɟɧɢɟ «1», 

ɡɧɚɱɢɬ ɜ ɧɟɦ ɫɭɳɟɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɟ ɫɨɫɬɨɹɧɢɟ. ɉɪɢɦɟɪ:

// ɪɫɩɝɠɫɥɛ ɬɩɬɭɩɺɨɣɺ, ɬɩɰɫɛɨɠɨɨɩɞɩ ɝ ɫɛɬɪɩɦɩɡɠɨɣɣ 3 (ɩɭɝɠɭ 0 = ɨɠɭ ɬɩɬɭɩɺɨɣɺ) 
// ɩɭɝɠɭ 1 = ɝ ɫɛɬɪɩɦɩɡɠɨɣɣ 3 ɬɩɰɫɛɨɠɨɩ ɟɩɪɮɬɭɣɧɩɠ ɬɩɬɭɩɺɨɣɠ
MEM:STAT:VAL? 3
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ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɜɵɛɨɪ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ

Ⱦɥɹ ɱɚɫɬɨɬɨɦɟɪɚ 53210A ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɡɚɝɪɭɡɤɭ ɮɚɣɥɚ ɫɨɫɬɨɹ-

ɧɢɹ, ɫɨɯɪɚɧɟɧɧɨɝɨ ɜ ɥɸɛɨɦ ɢɡ ɩɹɬɢ ɪɚɫɩɨɥɨɠɟɧɢɣ ɫɨɫɬɨɹɧɢɹ (Ɋɢɫɭɧɨɤ 7-2). ɑɬɨɛɵ 

ɩɪɢɦɟɧɢɬɶ ɷɬɭ ɮɭɧɤɰɢɸ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ:

1 ɫɨɫɬɨɹɧɢɟ ɭɠɟ ɫɨɯɪɚɧɟɧɨ ɜ ɷɬɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ;

2 ɜɤɥɸɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ;

3 ɜɵɛɪɚɧɨ ɧɭɠɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɢɥɢ ɮɚɣɥ ɫɨɫɬɨɹɧɢɹ.

ɉɪɨɰɟɫɫ ɧɚɫɬɪɨɣɤɢ ɡɚɞɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɤɨɦɚɧɞɚɦɢ.

// ɬɩɰɫɛɨɠɨɣɠ ɬɩɬɭɩɺɨɣɺ ɝ ɯɛɤɦɠ ɬɩɬɭɩɺɨɣɺ ɝ ɫɛɬɪɩɦɩɡɠɨɣɣ 0–4
*SAV {0|1|2|3|4}   

ȼɚɪɢɚɧɬ ɜɬɨɪɨɣ:

// ɬɩɰɫɛɨɠɨɣɠ ɬɩɬɭɩɺɨɣɺ ɝ ɯɛɤɦɠ .sta ɨɛ ɝɨɮɭɫɠɨɨɠɧ ɣɦɣ ɝɨɠɳɨɠɧ ɟɣɬɥɠ
MMEMory:STORe:STATe <“ɯɛɤɦ”>  

// ɝɥɦɹɲɠɨɣɠ ɛɝɭɩɧɛɭɣɲɠɬɥɩɞɩ ɝɩɬɬɭɛɨɩɝɦɠɨɣɺ ɪɫɣ ɝɥɦɹɲɠɨɣɣ ɪɣɭɛɨɣɺ
MEMory:STATe:RECall:AUTO {ON|OFF} 
MEMory:STATe:RECall:AUTO?                      (ɯɩɫɧɛ ɢɛɪɫɩɬɛ)

// ɝɶɜɩɫ ɫɛɬɪɩɦɩɡɠɨɣɺ ɬɩɬɭɩɺɨɣɺ ɣɦɣ ɯɛɤɦɛ ɟɦɺ ɛɝɭɩɧɛɭɣɲɠɬɥɩɞɩ ɝɩɬɬɭɛɨɩɝɦɠɨɣɺ
MEMory:STATe:RECall:SELect {0|1|2|3|4|<ɯɛɤɦ>} MEMory:STATe:RECall:SELect?                    

(ɯɩɫɧɛ ɢɛɪɫɩɬɛ)

ȿɫɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɤɥɸɱɟɧɨ, ɧɨ ɧɟ ɜɵɛɪɚɧɨ ɪɚɫɩɨɥɨɠɟɧɢɟ 

ɢɥɢ ɮɚɣɥ ɫɨɫɬɨɹɧɢɹ, ɱɚɫɬɨɬɨɦɟɪ ɛɭɞɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɝɪɭɠɚɬɶ ɫɨɫɬɨɹɧɢɟ, 

ɧɚɫɬɪɨɟɧɧɨɟ ɧɚ ɦɨɦɟɧɬ ɟɝɨ ɜɵɤɥɸɱɟɧɢɹ (ɬ.ɟ. ɢɫɩɨɥɶɡɭɟɬ ɪɚɫɩɨɥɨɠɟɧɢɟ 0).

ɇɢɠɟ ɩɪɢɜɨɞɹɬɫɹ ɩɪɢɦɟɪɵ ɤɨɦɚɧɞ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɢɡ ɧɭɦɟɪɨɜɚɧ-

ɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɢ ɢɡ ɮɚɣɥɚ ɫɨɫɬɨɹɧɢɹ, ɫɨɯɪɚɧɟɧɧɨɝɨ ɧɚ ɜɧɭɬɪɟɧɧɟɣ 

ɮɥɟɲ-ɩɚɦɹɬɢ.
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// ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɩɧɠɫɛ
*SAV 2                // ɬɩɰɫɛɨɠɨɣɠ ɬɩɬɭɩɺɨɣɺ ɝ ɫɛɬɪɩɦɩɡɠɨɣɣ 2
MEM:STAT:REC:AUTO ON  // ɝɥɦɹɲɠɨɣɠ ɛɝɭɩɧɛɭɣɲɠɬɥɩɞɩ ɝɩɬɬɭɛɨɩɝɦɠɨɣɺ ɬɩɬɭɩɺɨɣɺ ɪɫɣ 

ɝɥɦɹɲɠɨɣɣ ɪɣɭɛɨɣɺ
MEM:STAT:REC:SEL 2    // ɝɶɜɩɫ ɫɛɬɪɩɦɩɡɠɨɣɺ 2 ɟɦɺ ɝɩɬɬɭɛɨɩɝɦɠɨɣɺ ɪɫɣ ɝɥɦɹɲɠɨɣɣ

// ɝɩɬɬɭɛɨɛɝɦɣɝɛɭɷ ɬɩɬɭɩɺɨɣɠ ɣɢ ɫɛɬɪɩɦɩɡɠɨɣɺ 2 ɪɫɣ ɥɛɡɟɩɤ ɪɠɫɠɢɛɞɫɮɢɥɠ ɪɩ ɪɣɭɛɨɣɹ
ɢ

MMEM:MDIR “INT:\SETUP_A”  // ɬɩɢɟɛɨɣɠ ɯɛɤɦɛ ɨɛ ɝɨɮɭɫɠɨɨɠɤ ɪɛɧɺɭɣ

// ɨɛɬɭɫɩɤɥɛ ɲɛɬɭɩɭɩɧɠɫɛ

// ɬɩɰɫɛɨɠɨɣɠ ɬɩɬɭɩɺɨɣɺ ɝ ɯɛɤɦɠ
MMEM:STOR:STAT “INT:\SETUP_A\test_A.sta”
MEM:STAT:REC:AUTO ON  // ɝɥɦɹɲɠɨɣɠ ɛɝɭɩɧɛɭɣɲɠɬɥɩɞɩ ɝɩɬɬɭɛɨɩɝɦɠɨɣɺ ɬɩɬɭɩɺɨɣɺ ɪɫɣ 

ɝɥɦɹɲɠɨɣɣ ɪɣɭɛɨɣɺ
MEM:STAT:REC:SEL “test_A.sta” // ɝɩɬɬɭɛɨɩɝɦɠɨɣɠ ɯɛɤɦɛ ɪɫɣ ɝɥɦɹɲɠɨɣɣ

// ɝɩɬɬɭɛɨɛɝɦɣɝɛɭɷ ɬɩɬɭɩɺɨɣɠ ɣɢ ɯɛɤɦɛ test_A.sta ɪɫɣ ɥɛɡɟɩɤ ɪɠɫɠɢɛɞɫɮɢɥɠ ɪɩ ɪɣɭɛɨɣɹ

ɇɚ ɩɨɫɬɚɜɥɹɟɦɵɯ ɫ ɡɚɜɨɞɚ ɩɪɢɛɨɪɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɨɫɬɨɹɧɢɹ 

ɨɬɤɥɸɱɟɧɨ (MEM:STAT:REC:AUTO OFF). ȿɫɥɢ ɮɭɧɤɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɫɫɬɚ-

ɧɨɜɥɟɧɢɹ ɨɬɤɥɸɱɟɧɚ, ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɜɨɞɫɤɢɟ 

ɧɚɫɬɪɨɣɤɢ (*RST).
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ȼɵɛɨɪ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɞɧɟɣ 

ɩɚɧɟɥɢ


ȼɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɫɨɫɬɨɹɧɢɟ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɩɪɢ ɜɤɥɸ-

ɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ:

1 ɂɡ ɦɟɧɸ Store/Recall (ɋɨɯɪɚɧɟɧɢɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ) ɜɵɛɟɪɢɬɟ ɞɟɣɫɬɜɢɟ 

User Def (ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɧɚɫɬɪɨɣɤɢ) ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɣ ɤɧɨɩɤɢ 

Power On (ȼɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ). 

2 ɇɚɠɦɢɬɟ User Def File (ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɮɚɣɥ), ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɮɚɣɥɨɜɭɸ 

ɫɢɫɬɟɦɭ. ȼɵɛɟɪɢɬɟ ɩɚɩɤɭ ɢ ɮɚɣɥ, ɢɡ ɤɨɬɨɪɵɯ ɜɵ ɯɨɬɢɬɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɫɨɫɬɨɹ-
ɧɢɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ. Ʉɚɤ ɜɵ ɩɨɦɧɢɬɟ, ɧɭɦɟɪɨɜɚɧɧɵɟ ɪɚɫɩɨɥɨɠɟɧɢɹ 0–4 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɞɢɫɤɟ ɮɚɣɥɚɦɢ (ɧɚɩɪɢɦɟɪ, STATE_3.sta). Ⱦɥɹ ɫɨɫɬɨɹɧɢɣ, ɫɨɯɪɚ-

ɧɟɧɧɵɯ ɜ ɞɪɭɝɢɯ ɮɚɣɥɚɯ, ɩɪɨɫɬɨ ɭɤɚɠɢɬɟ ɢɦɹ ɧɭɠɧɨɝɨ ɮɚɣɥɚ ɛɟɡ ɪɚɫɲɢɪɟɧɢɹ .sta.

ȿɫɥɢ ɜɵ ɜɵɛɟɪɟɬɟ ɜɚɪɢɚɧɬ Last (ɉɨɫɥɟɞɧɟɟ) ɞɥɹ ɩɪɨɝɪɚɦɦɧɨɣ ɤɧɨɩɤɢ Power On 

(ȼɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ), ɩɪɢɛɨɪ ɛɭɞɟɬ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɫɨɫɬɨɹɧɢɟ, ɧɚɫɬɪɨɟɧɧɨɟ 

ɧɚ ɦɨɦɟɧɬ ɩɨɫɥɟɞɧɟɝɨ ɜɵɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ (ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɨɫɬɨɹɧɢɹ 0). ȿɫɥɢ 

ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ Factory (Ɂɚɜɨɞɫɤɨɟ), ɱɚɫɬɨɬɨɦɟɪ ɛɭɞɟɬ ɡɚɝɪɭɠɚɬɶ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 

ɡɚɜɨɞɫɤɢɟ ɧɚɫɬɪɨɣɤɢ.
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ɍɩɪɚɜɥɟɧɢɟ ɩɚɩɤɚɦɢ ɢ ɮɚɣɥɚɦɢ

ɉɚɩɤɚɦɢ, ɮɚɣɥɚɦɢ ɞɚɧɧɵɯ ɢ ɮɚɣɥɚɦɢ ɫɨɫɬɨɹɧɢɣ, ɫɨɡɞɚɧɧɵɦɢ ɜɨ ɜɧɭɬɪɟɧɧɟɣ 

ɮɥɟɲ-ɩɚɦɹɬɢ ɢ (ɢɥɢ) ɧɚ USB-ɧɚɤɨɩɢɬɟɥɟ, ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ (ɭɞɚɥɹɬɶ, ɤɨɩɢɪɨɜɚɬɶ, 
ɩɟɪɟɦɟɳɚɬɶ ɢɥɢ ɜɤɥɸɱɚɬɶ ɜ ɫɩɢɫɤɢ) ɱɟɪɟɡ ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɞɨɩɨɥ-

ɧɢɬɟɥɶɧɵɯ ɤɨɦɚɧɞ ɜ ɩɨɞɫɢɫɬɟɦɚɯ MMEMory ɢ MEMory. 

ɍɞɚɥɟɧɢɟ ɩɚɩɨɤ
ɉɚɩɤɢ ɭɞɚɥɹɸɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

MMEMory:RDIRectory “<ɪɛɪɥɛ>” 

ɑɬɨɛɵ ɭɞɚɥɢɬɶ ɩɚɩɤɭ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɷɬɚ ɩɚɩɤɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɭɫɬɨɣ (ɧɟ ɫɨɞɟɪɠɚɬɶ ɮɚɣɥɨɜ ɢɥɢ ɩɨɞɩɚɩɨɤ). ȼɵ ɧɟ ɦɨɠɟɬɟ ɭɞɚɥɢɬɶ ɩɚɩɤɭ, ɧɚɡɧɚ-

ɱɟɧɧɭɸ ɬɟɤɭɳɟɣ (MMEMory:CDIRectory). ɑɟɪɟɡ ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ ɧɟɩɭɫɬɵɟ ɩɚɩɤɢ 

ɢ ɬɟɤɭɳɭɸ ɩɚɩɤɭ ɭɞɚɥɹɬɶ ɦɨɠɧɨ, ɩɨɞɬɜɟɪɞɢɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ 

ɫɢɫɬɟɦɵ. 

ɉɪɢɦɟɪ ɭɞɚɥɟɧɢɹ ɩɚɩɤɢ
ɋɥɟɞɭɸɳɢɣ ɩɪɢɦɟɪ ɤɨɦɚɧɞ ɭɞɚɥɹɟɬ ɩɭɫɬɭɸ ɩɨɞɩɚɩɤɭ, ɚ ɡɚɬɟɦ ɟɟ ɪɨɞɢɬɟɥɶɫɤɭɸ 

ɞɢɪɟɤɬɨɪɢɸ.

//ɬɩɢɟɛɨɣɠ ɪɛɪɩɥ ‘dut_2’ ɣ ‘data2’ ɨɛ USB-ɨɛɥɩɪɣɭɠɦɠ
MMEM:MDIR “USB:\dut_2”
MMEM:MDIR “USB:\dut_2\data2”
//ɮɟɛɦɠɨɣɠ ɪɩɟɪɛɪɥɣ ‘data2’, ɛ ɢɛɭɠɧ ɫɩɟɣɭɠɦɷɬɥɩɤ ɟɣɫɠɥɭɩɫɣɣ ‘dut_2’
MMEM:RDIR “USB:\dut2\data2”
MMEM:RDIR “USB:\dut_2”

ɍɞɚɥɟɧɢɟ ɮɚɣɥɨɜ 
Ɏɚɣɥɵ ɞɚɧɧɵɯ ɢ ɫɨɫɬɨɹɧɢɣ, ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢɥɢ ɧɚ ɜɧɟɲ-

ɧɟɦ USB-ɧɚɤɨɩɢɬɟɥɟ (Ɋɢɫɭɧɨɤ 7-2), ɦɨɠɧɨ ɭɞɚɥɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

MMEMory:DELete <“ɯɛɤɦ”>

Ɏɚɣɥ ɡɞɟɫɶ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ “[ɞɢɫɤ:ɩɭɬɶ]<ɢɦɹ_ɮɚɣɥɚ>”. Ɂɞɟɫɶ ɞɢɫɤ ɦɨɠɟɬ ɢɦɟɬɶ 
ɡɧɚɱɟɧɢɟ INT (ɜɧɭɬɪɟɧɧɹɹ ɮɥɟɲ-ɩɚɦɹɬɶ) ɢɥɢ USB (ɜɧɟɲɧɟɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ). 

ȿɫɥɢ ɭɞɚɥɹɟɦɵɣ ɮɚɣɥ ɪɚɫɩɨɥɨɠɟɧ ɧɟ ɜ ɬɟɤɭɳɟɣ ɩɚɩɤɟ, ɧɭɠɧɨ ɭɤɚɡɚɬɶ ɚɛɫɨɥɸɬɧɵɣ 

ɩɭɬɶ ɤ ɧɟɦɭ, ɧɚɱɢɧɚɹ ɨɬ ɤɨɪɧɟɜɨɣ ɩɚɩɤɢ. ɂɦɹ ɮɚɣɥɚ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶ 
ɪɚɫɲɢɪɟɧɢɟ. ɉɪɢɦɟɪ:

// ɮɟɛɦɠɨɣɠ ɯɛɤɦɛ ɟɛɨɨɶɰ data1.csv ɣɢ ɪɛɪɥɣ folder dut_1 ɨɛ USB-ɨɛɥɩɪɣɭɠɦɠ
MMEM:DEL “USB:\dut_1\data1.csv”
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Ɏɚɣɥɵ ɫɨɫɬɨɹɧɢɣ, ɫɨɯɪɚɧɟɧɧɵɟ ɜ ɪɚɫɩɨɥɨɠɟɧɢɹɯ 0–4, ɦɨɠɧɨ ɭɞɚɥɢɬɶ ɫ ɩɨɦɨ-

ɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

MEMory:STATe:DELete {0|1|2|3|4} 
MEMory:STATe:DELete:ALL

// ɮɟɛɦɠɨɣɠ ɬɩɟɠɫɡɣɧɩɞɩ ɫɛɬɪɩɦɩɡɠɨɣɺ ɬɩɬɭɩɺɨɣɺ 2
MEM:STAT:DEL 2

// ɮɟɛɦɠɨɣɠ ɬɩɟɠɫɡɣɧɩɞɩ ɝɬɠɰ ɨɮɧɠɫɩɝɛɨɨɶɰ ɫɛɬɪɩɦɩɡɠɨɣɤ 
MEM:STAT:DEL:ALL

ɍɞɚɥɟɧɢɟ ɩɚɩɨɤ ɢ ɮɚɣɥɨɜ ɱɟɪɟɡ ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ
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ɑɬɨɛɵ ɭɞɚɥɢɬɶ ɩɚɩɤɢ ɢ ɮɚɣɥɵ ɱɟɪɟɡ ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ, ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ
ɞɟɣɫɬɜɢɹ:

1 ɇɚɠɦɢɬɟ ɩɪɨɝɪɚɦɦɧɭɸ ɤɧɨɩɤɭ Manage Files (ɍɩɪɚɜɥɟɧɢɟ ɮɚɣɥɚɦɢ), ɡɚɬɟɦ 

Action (Ⱦɟɣɫɬɜɢɹ) ɢ ɜɵɛɟɪɢɬɟ Delete (ɍɞɚɥɢɬɶ). (ɋɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 
ɞɟɣɫɬɜɢɟ.)

2 ɇɚɠɦɢɬɟ ɩɪɨɝɪɚɦɦɧɭɸ ɤɧɨɩɤɭ Browse (ɉɪɨɫɦɨɬɪ), ɡɚɬɟɦ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬ-
ɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɜɵɞɟɥɢɬɟ ɩɚɩɤɭ ɢɥɢ ɮɚɣɥ ɢ ɧɚɠɦɢɬɟ Select (ȼɵɛɪɚɬɶ). 

ɉɨɜɬɨɪɧɨ ɧɚɠɦɢɬɟ Browse (ɉɪɨɫɦɨɬɪ) ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɨɞɟɪɠɢɦɨɝɨ ɩɚɩɤɢ, 

ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɮɚɣɥɵ ɢɥɢ ɩɚɩɤɢ ɜ ɧɟɦ. 

3 Ʉɨɝɞɚ ɢɦɹ ɮɚɣɥɚ ɢɥɢ ɩɚɩɤɢ ɨɬɨɛɪɚɡɢɬɫɹ ɜ ɨɤɧɟ Path: (ɉɭɬɶ) ɢɥɢ File: (Ɏɚɣɥ), 

ɧɚɠɦɢɬɟ Perform Delete (ɉɨɞɬɜɟɪɞɢɬɶ ɭɞɚɥɟɧɢɟ). 

ɍɞɚɥɟɧɢɟ ɮɚɣɥɨɜ ɫɨɫɬɨɹɧɢɹ


Ɍɚɤɠɟ ɜɵ ɦɨɠɟɬɟ ɭɞɚɥɢɬɶ ɮɚɣɥɵ ɫɨɫɬɨɹɧɢɹ.

1 ɇɚɠɦɢɬɟ ɩɪɨɝɪɚɦɦɧɭɸ ɤɧɨɩɤɭ Store/Recall (ɋɨɯɪɚɧɟɧɢɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ), 

ɱɬɨɛɵ ɨɬɨɛɪɚɡɢɬɶ ɦɟɧɸ ɫɨɫɬɨɹɧɢɣ.

2 ɇɚɠɦɢɬɟ Delete State (ɍɞɚɥɢɬɶ ɫɨɫɬɨɹɧɢɟ), ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɨɤɧɨ ɩɪɨɫɦɨɬɪɚ 

ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɵ. Ɂɞɟɫɶ ɜɵ ɭɜɢɞɢɬɟ ɜɫɟ ɮɚɣɥɵ ɫɨɫɬɨɹɧɢɣ (ɫ ɪɚɫɲɢɪɟɧɢɟɦ 

.sta), ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɤɨɪɧɟ ɞɢɫɤɚ ɢ (ɢɥɢ) ɜ ɩɨɞɩɚɩɤɚɯ. ȼɵɞɟɥɢɬɟ ɧɭɠɧɵɣ ɮɚɣɥ 

ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ.

3 ɇɚɠɦɢɬɟ Select (ȼɵɛɪɚɬɶ), ɱɬɨɛɵ ɭɞɚɥɢɬɶ ɷɬɨɬ ɮɚɣɥ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, 

ɱɬɨ ɷɬɨ ɞɟɣɫɬɜɢɟ ɭɞɚɥɹɟɬ ɮɚɣɥ ɧɟɦɟɞɥɟɧɧɨ.
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Ʉɨɩɢɪɨɜɚɧɢɟ ɢ ɩɟɪɟɦɟɳɟɧɢɟ ɮɚɣɥɨɜ


ȼɵ ɦɨɠɟɬɟ ɤɨɩɢɪɨɜɚɬɶ ɢɥɢ ɩɟɪɟɦɟɳɚɬɶ ɮɚɣɥɵ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɞɢɫɤɚ ɢɥɢ ɦɟɠɞɭ 
ɞɢɫɤɚɦɢ.

MMEMory:COPY <“ɯɛɤɦ1”>, <“ɯɛɤɦ2”>
MMEMory:MOVE <“ɯɛɤɦ1”>, <“ɯɛɤɦ2”>

ɗɬɢ ɤɨɦɚɧɞɵ ɤɨɩɢɪɭɸɬ ɢ ɩɟɪɟɦɟɳɚɸɬ ɮɚɣɥ1 (ɢɫɬɨɱɧɢɤ) ɜ ɮɚɣɥ2 (ɧɚɡɧɚɱɟɧɢɟ). Ɏɚɣɥ 

ɡɞɟɫɶ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ “[ɞɢɫɤ:ɩɭɬɶ]<ɢɦɹ_ɮɚɣɥɚ>”. Ɂɞɟɫɶ ɞɢɫɤ ɦɨɠɟɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɟ 

INT (ɜɧɭɬɪɟɧɧɹɹ ɮɥɟɲ-ɩɚɦɹɬɶ) ɢɥɢ USB (ɜɧɟɲɧɟɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ). ȿɫɥɢ ɤɨɩɢɪɭɟ-
ɦɵɣ ɢɥɢ ɩɟɪɟɦɟɳɚɟɦɵɣ ɮɚɣɥ ɪɚɫɩɨɥɨɠɟɧ ɧɟ ɜ ɬɟɤɭɳɟɣ ɩɚɩɤɟ (MMEMory:CDIRectory), 

ɧɭɠɧɨ ɭɤɚɡɚɬɶ ɚɛɫɨɥɸɬɧɵɣ ɩɭɬɶ ɢɫɬɨɱɧɢɤɚ ɢ ɧɚɡɧɚɱɟɧɢɹ, ɧɚɱɢɧɚɹ ɨɬ ɤɨɪɧɟɜɨɣ ɩɚɩɤɢ. 

ɂɦɟɧɚ ɮɚɣɥɨɜ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ ɪɚɫɲɢɪɟɧɢɟ.
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ɉɚɩɤɚ, ɭɤɚɡɚɧɧɚɹ ɞɥɹ ɧɚɡɧɚɱɟɧɢɹ ɜ ɤɨɦɚɧɞɟ ɤɨɩɢɪɨɜɚɧɢɹ ɢɥɢ ɩɟɪɟɦɟɳɟɧɢɹ, 

ɞɨɥɠɧɚ ɫɭɳɟɫɬɜɨɜɚɬɶ ɧɚ ɦɨɦɟɧɬ ɟɟ ɜɵɩɨɥɧɟɧɢɹ. ɉɚɩɤɢ ɧɟ ɫɨɡɞɚɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟ-

ɫɤɢ ɩɪɢ ɤɨɩɢɪɨɜɚɧɢɢ ɢɥɢ ɩɟɪɟɦɟɳɟɧɢɢ.

ɋɥɟɞɭɸɳɢɟ ɩɪɢɦɟɪɵ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɪɚɡɧɵɟ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɜ ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɫɤɨ-

ɩɢɪɨɜɚɬɶ ɮɚɣɥɵ:

//ɥɩɪɣɫɩɝɛɨɣɠ ɯɛɤɦɛ ɣɢ ɝɨɮɭɫɠɨɨɠɤ ɯɦɠɳ-ɪɛɧɺɭɣ ɣɦɣ ɝɨɠɳɨɠɞɩ USB-ɨɛɥɩɪɣɭɠɦɺ
MMEM:COPY "INT:\dut_1\state1.sta" , "USB:\"

//ɪɠɫɠɧɠɴɠɨɣɠ ɯɛɤɦɛ ɣɢ ɝɨɮɭɫɠɨɨɠɤ ɯɦɠɳ-ɪɛɧɺɭɣ ɣɦɣ ɝɨɠɳɨɠɞɩ USB-ɨɛɥɩɪɣɭɠɦɺ
MMEM:MOVE "INT:\dut_1\state1.sta" , "USB:\"

//ɥɩɪɣɫɩɝɛɨɣɠ ɯɛɤɦɛ ɣɢ ɪɛɪɥɣ ɝɩ ɝɨɮɭɫɠɨɨɠɤ ɪɛɧɺɭɣ ɝ ɬɮɴɠɬɭɝɮɹɴɮɹ ɪɛɪɥɮ ɨɛ 

USB-ɮɬɭɫɩɤɬɭɝɠ 
MMEM:COPY "INT:\dut_1\state1.sta" , "USB:\duts"

//ɥɩɪɣɫɩɝɛɨɣɠ ɯɛɤɦɛ ɣɢ ɪɛɪɥɣ ɝ ɟɫɮɞɮɹ ɬɮɴɠɬɭɝɮɹɴɮɹ ɪɛɪɥɮ ɬ ɨɩɝɶɧ ɣɧɠɨɠɧ ɯɛɤɦɛ
MMEM:COPY "INT:\dut_1\state1.sta" , "USB:\duts\s1.sta"

//ɪɠɫɠɣɧɠɨɩɝɛɨɣɠ ɯɛɤɦɛ state1.sta ɝ state2.sta
MMEM:MOVE "INT:\dut_1\state1.sta" , "INT:\dut_1\state2.sta"

Ʉɨɩɢɪɨɜɚɧɢɟ ɩɚɩɨɤ ɢ ɮɚɣɥɨɜ ɱɟɪɟɡ ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ
ȼɵɛɪɚɜ ɞɟɣɫɬɜɢɟ Copy (Ʉɨɩɢɪɨɜɚɬɶ), ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɩɪɟɞɵɞɭɳɟɣ ɫɬɪɚɧɢɰɟ, 

ɜɵ ɦɨɠɟɬɟ ɫɤɨɩɢɪɨɜɚɬɶ ɩɚɩɤɢ ɢɥɢ ɮɚɣɥɵ:

1 ɇɚɠɦɢɬɟ ɩɪɨɝɪɚɦɦɧɭɸ ɤɧɨɩɤɭ Browse (ɉɪɨɫɦɨɬɪ), ɡɚɬɟɦ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬ-
ɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɜɵɞɟɥɢɬɟ ɢɫɯɨɞɧɭɸ ɩɚɩɤɭ ɢɥɢ ɮɚɣɥ ɢ ɧɚɠɦɢɬɟ Select 

(ȼɵɛɪɚɬɶ). ɉɨɜɬɨɪɧɨ ɧɚɠɦɢɬɟ Browse (ɉɪɨɫɦɨɬɪ) ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɨɞɟɪɠɢ-

ɦɨɝɨ ɩɚɩɤɢ. 

2 ɇɚɠɦɢɬɟ Copy Path (ɉɭɬɶ ɞɥɹ ɤɨɩɢɪɨɜɚɧɢɹ) ɢ ɜɵɞɟɥɢɬɟ ɰɟɥɟɜɨɣ ɞɢɫɤ ɢɥɢ 

ɩɚɩɤɭ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ Select (ȼɵɛɪɚɬɶ). ɇɚɠɦɢɬɟ Perform Copy (ȼɵɩɨɥɧɢɬɶ 

ɤɨɩɢɪɨɜɚɧɢɟ), ɱɬɨɛɵ ɫɤɨɩɢɪɨɜɚɬɶ ɜɵɛɪɚɧɧɭɸ ɩɚɩɤɭ ɢɥɢ ɮɚɣɥ.

Ʉɚɬɚɥɨɝɢ ɩɚɩɨɤ
ȼɵ ɦɨɠɟɬɟ ɩɨɥɭɱɢɬɶ ɤɚɬɚɥɨɝ ɜɫɟɯ ɩɨɞɩɚɩɨɤ ɢ ɮɚɣɥɨɜ, ɢɥɢ ɨɬɞɟɥɶɧɵɟ ɤɚɬɚɥɨɝɢ 

ɮɚɣɥɨɜ ɞɚɧɧɵɯ (.csv ɢ .dat) ɢɥɢ ɮɚɣɥɨɜ ɫɨɫɬɨɹɧɢɣ (.sta) ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɚɩɤɢ, 

ɢɫɩɨɥɶɡɭɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ.

ɉɨɦɢɦɨ ɫɩɢɫɤɚ ɮɚɣɥɨɜ ɷɬɢ ɤɨɦɚɧɞɵ ɜɨɡɜɪɚɳɚɸɬ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɧɹɬɨɣ 

ɩɚɦɹɬɢ ɢ ɫɜɨɛɨɞɧɨɣ ɩɚɦɹɬɢ ɧɚ ɜɵɛɪɚɧɧɨɦ ɞɢɫɤɟ.
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MMEMory:CATalog[:ALL]? [<“ɪɛɪɥɛ”>] 
MMEMory:CATalog:DATA? [<“ɪɛɪɥɛ”>]
MMEMory:CATalog:STATe? [<“ɪɛɪɥɛ”>]

ɉɚɪɚɦɟɬɪ ɩɚɩɤɚ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ ɞɢɫɤ:ɩɭɬɶ. Ɂɞɟɫɶ ɞɢɫɤ ɦɨɠɟɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɟ 

INT (ɜɧɭɬɪɟɧɧɹɹ ɮɥɟɲ-ɩɚɦɹɬɶ) ɢɥɢ USB (ɜɧɟɲɧɟɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ). ɉɚɪɚɦɟɬɪ 

ɩɭɬɶ ɡɚɞɚɟɬ ɚɛɫɨɥɸɬɧɵɣ ɢɥɢ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɭɬɶ, ɧɚɱɢɧɚɹɫɶ ɫ ɫɢɦɜɨɥɚ \. ȿɫɥɢ 

ɩɚɩɤɚ ɧɟ ɭɤɚɡɚɧɚ, ɜɨɡɜɪɚɳɚɟɬɫɹ ɫɨɞɟɪɠɢɦɨɟ ɬɟɤɭɳɟɣ ɩɚɩɤɢ (MMEMory:CDIRectory) ɢɥɢ 

ɫɨɞɟɪɠɢɦɨɟ ɤɨɪɧɟɜɨɣ ɩɚɩɤɢ ɞɢɫɤɚ.

Ɏɨɪɦɚɬ ɜɨɡɜɪɚɳɚɟɦɵɯ ɞɚɧɧɵɯ: 

<ɩɜɴɣɤ ɩɜɵɠɧ ɢɛɨɺɭɩɤ ɪɛɧɺɭɣ>, <ɩɜɴɣɤ ɩɜɵɠɧ ɬɝɩɜɩɟɨɩɤ ɪɛɧɺɭɣ>, <“ɬɪɣɬɩɥ ɯɛɤɦɩɝ”> 

“ɬɪɣɬɩɥ ɯɛɤɦɩɝ” ɬɩɟɠɫɡɣɭ ɬɪɣɬɩɥ ɢɨɛɲɠɨɣɤ ɝ ɥɛɝɶɲɥɛɰ (““), ɬɩɟɠɫɡɛɴɣɰ ɬɦɠɟɮɹɴɣɠ ɟɛɨɨɶɠ:

“<ɣɧɺ ɯɛɤɦɛ>, <ɭɣɪ ɯɛɤɦɛ>, <ɫɛɢɧɠɫ ɯɛɤɦɛ>” 

Ɋɚɡɦɟɪɵ ɮɚɣɥɨɜ ɢ ɨɛɴɟɦɵ ɩɚɦɹɬɢ ɩɪɢɜɨɞɹɬɫɹ ɜ ɛɚɣɬɚɯ. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢ-

ɦɟɪɵ ɪɟɡɭɥɶɬɚɬɨɜ, ɜɨɡɜɪɚɳɚɟɦɵɯ ɨɬɞɟɥɶɧɵɦɢ ɤɨɦɚɧɞɚɦɢ CATalog ɞɥɹ ɩɚɩɨɤ ɧɚ 

USB-ɧɨɫɢɬɟɥɟ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɨɞɧɭ ɩɨɞɩɚɩɤɭ, ɮɚɣɥ ɞɚɧɧɵɯ .csv, ɮɚɣɥ ɞɚɧɧɵɯ 
.dat ɢ ɮɚɣɥ ɫɨɫɬɨɹɧɢɹ.

MMEMory:CATalog[:ALL]?
253657088,519798784,"data1.csv,ASC,12500","state1.sta,STAT,860","data2.dat,BIN,1600","dut_a,FOL

D,0"

MMEMory:CATalog:DATA?
253657088,519798784,"data1.csv,ASC,12500","data2.dat,BIN,1600"

MMEMory:CATalog:STATe?
253657088,519798784,"state1.sta,STAT,860"
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ɋɢɫɬɟɦɚ ɫɨɫɬɨɹɧɢɣ Keysight 53210A     221

ȼ ɷɬɨɣ ɝɥɚɜɟ ɪɚɫɫɤɚɡɵɜɚɟɬɫɹ ɨ ɪɟɝɢɫɬɪɟ ɫɨɫɬɨɹɧɢɣ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɨɬɫɥɟɠɢɜɚɧɢɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɱɚɫɬɨɬɨɦɟɪɚ 53210A. 
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Ɋɢɫɭɧɨɤ 8-1 ɋɢɫɬɟɦɚ ɫɨɫɬɨɹɧɢɣ 53210A
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ɋɢɫɬɟɦɚ ɫɨɫɬɨɹɧɢɣ Keysight 53210A

ȼ ɷɬɨɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɫɢɫɬɟɦɵ ɫɬɚɬɭɫɨɜ 53210A. Ɉɩɢɫɚɧɢɹ ɛɢɬɨɜ ɢ ɞɨɩɨɥ-

ɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɫɨɞɟɪɠɚɬɫɹ ɜ ɪɚɡɞɟɥɚɯ ɨ ɩɨɞɫɢɫɬɟɦɟ STATus ɢ ɤɨɦɚɧɞɚɯ 
IEEE-488 ɜ ɋɩɪɚɜɨɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɩɪɨɝɪɚɦɦɢɫɬɨɜ. ɋɩɪɚɜɨɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 
ɧɚɯɨɞɢɬɫɹ ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ ɫɨ ɫɩɪɚɜɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ 53210A/53220A/53230A 

(p/n 53220-13601).

Ƚɪɭɩɩɚ ɪɟɝɢɫɬɪɨɜ ɧɟɤɚɱɟɫɬɜɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ

Ƚɪɭɩɩɚ ɪɟɝɢɫɬɪɨɜ ɧɟɤɚɱɟɫɬɜɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɱɚɫɬɨɬɨɦɟɪɚ ɨɬɫɥɟɠɢɜɚɟɬ ɫɥɟɞɭɸ-

ɳɢɟ ɭɫɥɨɜɢɹ ɢ ɫɨɛɵɬɢɹ ɜ ɱɚɫɬɨɬɨɦɟɪɟ:

– ɩɟɪɟɝɪɭɡɤɚ ɩɨ ɜɯɨɞɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ;

– ɬɚɣɦ-ɚɭɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɞɥɹ ɢɡɦɟɪɟɧɢɢ ɱɚɫɬɨɬɵ;

– ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɞɚɧɧɵɟ;

– ɨɲɢɛɤɚ ɪɚɡɜɟɪɬɤɢ;

– ɧɚɪɭɲɟɧɢɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ;

– ɧɚɪɭɲɟɧɢɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ;

– ɩɟɪɟɝɪɭɡɤɚ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ.

Ɋɟɝɢɫɬɪ ɭɫɥɨɜɢɣ 

Ɋɟɝɢɫɬɪ ɭɫɥɨɜɢɣ ɜ Ƚɪɭɩɩɟ ɪɟɝɢɫɬɪɨɜ ɧɟɤɚɱɟɫɬɜɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɬɫɥɟɠɢɜɚɟɬ ɬɟɤɭ-
ɳɢɟ ɭɫɥɨɜɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɥɢɹɬɶ ɧɚ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɨɦɟɪɚ. 

Ɋɟɝɢɫɬɪ ɭɫɥɨɜɢɣ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

STATus:QUEStionable:CONDition?

ɋɱɢɬɵɜɚɧɢɟ ɪɟɝɢɫɬɪɚ ɧɟ ɭɞɚɥɹɟɬ ɛɢɬɵ ɞɚɧɧɵɯ ɢɡ ɪɟɟɫɬɪɚ. Ȼɢɬɵ ɭɞɚɥɹɸɬɫɹ, ɤɨɝɞɚ 

ɩɟɪɟɫɬɚɟɬ ɞɟɣɫɬɜɨɜɚɬɶ ɭɫɥɨɜɢɟ. 

Ɋɟɝɢɫɬɪ ɫɨɛɵɬɢɣ
Ɋɟɝɢɫɬɪ ɫɨɛɵɬɢɣ ɜ Ƚɪɭɩɩɟ ɪɟɝɢɫɬɪɨɜ ɧɟɤɚɱɟɫɬɜɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɬɫɥɟɠɢɜɚɟɬ 
ɭɫɥɨɜɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɥɢɹɬɶ ɧɚ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɨɦɟɪɚ.
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Ɋɟɝɢɫɬɪ ɫɨɛɵɬɢɣ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

STATus:QUEStionable[:EVENt]?

ȼ ɨɬɥɢɱɢɟ ɨɬ ɪɟɝɢɫɬɪɚ ɫɨɫɬɨɹɧɢɣ, ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɫɨɛɵɬɢɣ ɫɨɯɪɚɧɹɸɬɫɹ ɞɚɠɟ 

ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɭɫɥɨɜɢɟ ɩɪɟɤɪɚɳɚɟɬ ɞɟɣɫɬɜɨɜɚɬɶ. ɉɪɢ ɫɱɢɬɵɜɚɧɢɢ ɪɟɝɢɫɬɪɚ ɛɢɬɵ 

ɞɚɧɧɵɯ ɭɞɚɥɹɸɬɫɹ.

Ɋɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧɢɣ
Ɋɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧɢɣ ɭɤɚɡɵɜɚɟɬ, ɤɚɤɢɟ ɛɢɬɵ ɞɚɧɧɵɯ ɢɡ ɪɟɝɢɫɬɪɚ ɫɨɛɵɬɢɣ ɛɭɞɭɬ ɭɱɢɬɵ-

ɜɚɬɶɫɹ ɜ ɛɢɬɟ ɫɨɫɬɨɹɧɢɹ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɫɨɡɞɚɟɬɫɹ ɡɚɩɪɨɫ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ.

Ȼɢɬɵ ɞɚɧɧɵɯ ɜ ɪɟɝɢɫɬɪɟ ɫɨɛɵɬɢɣ ɜɤɥɸɱɚɸɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

STATus:QUEStionable:ENABle <ɫɛɢɫɠɳɠɨɣɺ>
STATus:QUEStionable:ENABle?                    (ɯɩɫɧɛ ɢɛɪɫɩɬɛ)

– ɪɚɡɪɟɲɟɧɢɹ: ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɭɦɦɟ ɞɜɨɢɱɧɵɯ ɚɞɪɟɫɨɜ 

ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ. ɇɚɩɪɢɦɟɪ, ɬɚɤ ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɛɢɬ ɞɚɧɧɵɯ, ɨɬɫɥɟɠɢɜɚɸɳɢɣ 

ɜɨɡɦɨɠɧɵɟ ɨɲɢɛɤɢ ɪɚɡɜɟɪɬɤɢ: STAT:QUES:ENAB 1024.

Ƚɪɭɩɩɚ ɪɟɝɢɫɬɪɨɜ ɫɬɚɧɞɚɪɬɧɵɯ ɨɩɟɪɚɰɢɣ

Ƚɪɭɩɩɚ ɪɟɝɢɫɬɪɨɜ ɫɬɚɧɞɚɪɬɧɵɯ ɨɩɟɪɚɰɢɣ ɱɚɫɬɨɬɨɦɟɪɚ ɨɬɫɥɟɠɢɜɚɟɬ ɪɚɛɨɱɢɟ ɭɫɥɨ-

ɜɢɹ ɱɚɫɬɨɬɨɦɟɪɚ. ɋɸɞɚ ɜɯɨɞɹɬ:

– ɩɪɨɰɟɫɫ ɤɚɥɢɛɪɨɜɤɢ;

– ɪɚɛɨɬɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ;

– ɫɨɫɬɨɹɧɢɟ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɚ;

– ɩɪɨɰɟɫɫ ɢɡɦɟɪɟɧɢɣ;

– ɨɠɢɞɚɧɢɟ ɬɪɢɝɝɟɪɚ;

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɨɩɨɪɧɨɝɨ ɝɟɬɟɪɨɞɢɧɚ;

– ɛɥɨɤɢɪɨɜɤɚ ɢ ɨɲɢɛɤɢ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ; 

– ɢɡɦɟɧɟɧɢɟ ɧɚɫɬɪɨɟɤ;

– ɡɚɩɨɥɧɟɧɢɟ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ.
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Ɋɟɝɢɫɬɪ ɭɫɥɨɜɢɣ 

Ɋɟɝɢɫɬɪ ɭɫɥɨɜɢɣ ɜ Ƚɪɭɩɩɟ ɪɟɝɢɫɬɪɨɜ ɫɬɚɧɞɚɪɬɧɵɯ ɨɩɟɪɚɰɢɣ ɨɬɫɥɟɠɢɜɚɟɬ ɬɟɤɭɳɢɟ 

ɭɫɥɨɜɢɹ, ɢɦɟɸɳɢɟ ɨɬɧɨɲɟɧɢɟ ɤ ɪɚɛɨɱɟɦɭ ɫɨɫɬɨɹɧɢɸ ɩɪɢɛɨɪɚ. Ɋɟɝɢɫɬɪ ɭɫɥɨɜɢɣ 

ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

STATus:OPERation:CONDition?

ɋɱɢɬɵɜɚɧɢɟ ɪɟɝɢɫɬɪɚ ɧɟ ɭɞɚɥɹɟɬ ɛɢɬɵ ɞɚɧɧɵɯ ɢɡ ɪɟɟɫɬɪɚ. Ȼɢɬɵ ɭɞɚɥɹɸɬɫɹ, ɤɨɝɞɚ 

ɩɟɪɟɫɬɚɟɬ ɞɟɣɫɬɜɨɜɚɬɶ ɭɫɥɨɜɢɟ.

Ɋɟɝɢɫɬɪ ɫɨɛɵɬɢɣ
Ɋɟɝɢɫɬɪ ɫɨɛɵɬɢɣ ɜ Ƚɪɭɩɩɟ ɪɟɝɢɫɬɪɨɜ ɫɬɚɧɞɚɪɬɧɵɯ ɨɩɟɪɚɰɢɣ ɬɚɤɠɟ ɨɬɫɥɟɠɢɜɚɟɬ 
ɫɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ. Ɋɟɝɢɫɬɪ ɫɨɛɵɬɢɣ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ 

ɤɨɦɚɧɞɵ:

STATus:OPERation[:EVENt]?

ȼ ɨɬɥɢɱɢɟ ɨɬ ɪɟɝɢɫɬɪɚ ɫɨɫɬɨɹɧɢɣ, ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɫɨɛɵɬɢɣ ɫɨɯɪɚɧɹɸɬɫɹ ɞɚɠɟ 

ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɫɨɫɬɨɹɧɢɟ ɡɚɜɟɪɲɚɟɬɫɹ. ɉɪɢ ɫɱɢɬɵɜɚɧɢɢ ɪɟɝɢɫɬɪɚ ɛɢɬɵ ɞɚɧɧɵɯ
ɭɞɚɥɹɸɬɫɹ.

Ɋɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧɢɣ 

Ɋɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧɢɣ ɞɥɹ ɝɪɭɩɩɵ ɪɟɝɢɫɬɪɨɜ ɫɬɚɧɞɚɪɬɧɵɯ ɨɩɟɪɚɰɢɣ ɭɤɚɡɵɜɚɟɬ, ɤɚɤɢɟ 

ɛɢɬɵ ɞɚɧɧɵɯ ɜ ɪɟɝɢɫɬɪɟ ɫɨɛɵɬɢɣ ɛɭɞɭɬ ɭɱɢɬɵɜɚɬɶɫɹ ɜ ɛɢɬɟ ɫɨɫɬɨɹɧɢɹ, ɧɚ ɨɫɧɨɜɚ-

ɧɢɢ ɤɨɬɨɪɨɝɨ ɫɨɡɞɚɟɬɫɹ ɡɚɩɪɨɫ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ. 

Ȼɢɬɵ ɞɚɧɧɵɯ ɜ (ɨɩɟɪɚɰɢɨɧɧɨɦ) ɪɟɝɢɫɬɪɟ ɫɨɛɵɬɢɣ ɜɤɥɸɱɚɸɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

STATus:OPERation:ENABle <ɫɛɢɫɠɳɠɨɣɺ>
STATus:OPERation:ENABle? (ɯɩɫɧɛ ɢɛɪɫɩɬɛ)

– ɪɚɡɪɟɲɟɧɢɹ: ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɭɦɦɟ ɞɜɨɢɱɧɵɯ ɚɞɪɟɫɨɜ 
ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ. ɇɚɩɪɢɦɟɪ, ɬɚɤ ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɛɢɬ ɞɚɧɧɵɯ, ɨɬɫɥɟɠɢɜɚɸɳɢɣ 

ɧɢɡɤɢɣ (ɤɪɢɬɢɱɧɵɣ) ɡɚɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɚ: STAT:OPER:ENAB 4.
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Ɋɟɝɢɫɬɪ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ 

Ɋɟɝɢɫɬɪ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɨɬɫɥɟɠɢɜɚɟɬ ɩɪɨɝɪɚɦɦɧɵɟ ɭɫɥɨɜɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɫɥɟɞɭɸɳɢɟ:

– ɡɚɜɟɪɲɟɧɢɟ ɨɩɟɪɚɰɢɢ;

– ɨɲɢɛɤɢ ɡɚɩɪɨɫɚ;

– ɨɲɢɛɤɢ ɭɫɬɪɨɣɫɬɜɚ;

– ɨɲɢɛɤɢ ɜɵɩɨɥɧɟɧɢɹ;

– ɨɲɢɛɤɢ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞ;

– ɫɨɫɬɨɹɧɢɟ ɩɨɞɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ.

ɋɱɢɬɵɜɚɧɢɟ ɪɟɝɢɫɬɪɚ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ
Ɋɟɝɢɫɬɪ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ:

*ESR?

ɋɱɢɬɵɜɚɧɢɟ ɪɟɝɢɫɬɪɚ ɧɟ ɭɞɚɥɹɟɬ ɛɢɬɵ ɞɚɧɧɵɯ. Ȼɢɬɵ ɞɚɧɧɵɯ ɭɞɚɥɹɸɬɫɹ ɩɪɢ 

ɨɬɩɪɚɜɤɟ ɤɨɦɚɧɞɵ *CLS.

ȼɤɥɸɱɟɧɢɟ ɪɟɝɢɫɬɪɚ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ
Ɋɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧɢɣ ɞɥɹ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɭɤɚɡɵɜɚɟɬ, ɤɚɤɢɟ ɛɢɬɵ ɞɚɧɧɵɯ ɢɡ ɪɟɝɢ-

ɫɬɪɚ ɫɨɫɬɨɹɧɢɹ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɛɭɞɭɬ ɭɱɢɬɵɜɚɬɶɫɹ ɜ ɛɢɬɟ ɫɨɫɬɨɹɧɢɹ, ɧɚ ɨɫɧɨɜɚ-

ɧɢɢ ɤɨɬɨɪɨɝɨ ɫɨɡɞɚɟɬɫɹ ɡɚɩɪɨɫ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ.

Ȼɢɬɵ ɞɚɧɧɵɯ ɜ ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɜɤɥɸɱɚɸɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

*ESE <ɫɛɢɫɠɳɠɨɣɺ>
*ESE?                                         (ɯɩɫɧɛ ɢɛɪɫɩɬɛ)

– ɪɚɡɪɟɲɟɧɢɹ: ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɭɦɦɟ ɞɜɨɢɱɧɵɯ ɚɞɪɟɫɨɜ 

ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ. ɇɚɩɪɢɦɟɪ, ɬɚɤ ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɛɢɬ ɞɚɧɧɵɯ, ɨɬɫɥɟɠɢɜɚɸɳɢɣ 

ɨɲɢɛɤɢ ɫɢɧɬɚɤɫɢɫɚ ɤɨɦɚɧɞ: *ESE 32.

*ESE? ɜɨɡɜɪɚɳɚɟɬ ɜɡɜɟɲɟɧɧɭɸ ɫɭɦɦɭ ɜɫɟɯ ɜɤɥɸɱɟɧɧɵɯ ɛɢɬɨɜ.
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Ɋɟɝɢɫɬɪ ɛɚɣɬɨɜ ɫɨɫɬɨɹɧɢɹ

Ɋɟɝɢɫɬɪ ɛɚɣɬɨɜ ɫɨɫɬɨɹɧɢɹ ɫɨɞɟɪɠɢɬ ɛɢɬɵ ɫɨɫɬɨɹɧɢɹ ɞɥɹ Ƚɪɭɩɩɵ ɪɟɝɢɫɬɪɨɜ ɧɟɤɚɱɟ-

ɫɬɜɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, Ƚɪɭɩɩɵ ɪɟɝɢɫɬɪɚ ɫɬɚɧɞɚɪɬɧɵɯ ɨɩɟɪɚɰɢɣ, Ɋɟɝɢɫɬɪɚ ɫɬɚɧɞɚɪɬ-
ɧɵɯ ɫɨɛɵɬɢɣ, ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɛɭɮɟɪɚ ɜɵɜɨɞɚ (Ɋɢɫɭɧɨɤ 8-1).

Ƚɥɚɜɧɵɣ ɛɢɬ ɫɨɫɬɨɹɧɢɹ RQS (ɛɢɬ 6) ɩɨɥɭɱɚɟɬ ɡɧɚɱɟɧɢɟ 1, ɟɫɥɢ ɭɫɬɚɧɨɜɥɟɧ ɯɨɬɹ 

ɛɵ ɨɞɢɧ ɞɪɭɝɨɣ ɛɢɬ ɜ ɪɟɝɢɫɬɪɟ ɛɚɣɬɨɜ ɫɨɫɬɨɹɧɢɹ.

ɋɱɢɬɵɜɚɧɢɟ ɪɟɝɢɫɬɪɚ ɛɚɣɬɨɜ ɫɨɫɬɨɹɧɢɹ
Ɋɟɝɢɫɬɪ ɛɚɣɬɨɜ ɫɨɫɬɨɹɧɢɹ ɫɱɢɬɵɜɚɟɬɫɹ ɨɞɧɨɣ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ:

*STB?

SPOLL

Ɉɛɟ ɤɨɦɚɧɞɵ ɜɨɡɜɪɚɳɚɸɬ ɞɟɫɹɬɢɱɧɭɸ ɜɡɜɟɲɟɧɧɭɸ ɫɭɦɦɭ ɜɫɟɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɤɨɦɚɧɞɚɦɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ *STB? ɧɟ ɨɱɢɳɚɟɬ 
ɛɢɬ 6 (RQS). ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɨɩɪɨɫ (SPOLL) ɨɱɢɳɚɟɬ ɛɢɬ 6. 

ȼɫɟ ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɛɚɣɬɨɜ ɫɨɫɬɨɹɧɢɹ (ɤɪɨɦɟ ɛɢɬɚ 4) ɨɱɢɳɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɤɨɦɚɧɞɵ:

*CLS

Ȼɢɬ 4 ɨɱɢɳɚɟɬɫɹ, ɤɨɝɞɚ ɞɚɧɧɵɟ ɫɱɢɬɵɜɚɸɬɫɹ ɢɡ ɛɭɮɟɪɚ ɜɵɜɨɞɚ.

Ɋɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧɢɣ ɞɥɹ ɡɚɩɪɨɫɨɜ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ
Ɋɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧɢɣ ɞɥɹ ɡɚɩɪɨɫɨɜ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɭɤɚɡɵɜɚɟɬ, ɤɚɤɢɟ ɛɢɬɵ ɫɨɫɬɨɹ-

ɧɢɹ (ɩɨ ɝɪɭɩɩɚɦ ɫɨɫɬɨɹɧɢɣ) ɛɭɞɭɬ ɩɪɢɜɨɞɢɬɶ ɤ ɨɬɩɪɚɜɤɟ ɧɚ ɤɨɦɩɶɸɬɟɪ ɡɚɩɪɨɫɚ 

ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. 

Ȼɢɬɵ ɭɤɚɡɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ:

*SRE <ɫɛɢɫɠɳɠɨɣɺ>
*SRE?                                        (ɯɩɫɧɛ ɢɛɪɫɩɬɛ)

– ɪɚɡɪɟɲɟɧɢɹ: ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɭɦɦɟ ɞɜɨɢɱɧɵɯ ɚɞɪɟɫɨɜ 
ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ. ɇɚɩɪɢɦɟɪ, ɜɤɥɸɱɢɬɶ ɛɢɬ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ Ƚɪɭɩɩɭ ɪɟɝɢɫɬɪɨɜ 
ɧɟɤɚɱɟɫɬɜɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɦɨɠɧɨ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ: *SRE 8.

Ƚɥɚɜɚ 7 ɢ ɤɨɦɩɚɤɬ-ɞɢɫɤ ɫɨ ɫɩɪɚɜɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ (p/n 53220-13601) ɫɨɞɟɪɠɚɬ 
ɩɪɢɦɟɪɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɞɫɢɫɬɟɦɵ STATus.



8 ɋɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ

226 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ



Keysight 53210A 350 ɆȽɰ ȼɑ-ɱɚɫɬɨɬɨɦɟɪ
Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

227

A ɋɨɨɛɳɟɧɢɹ
ɨɛ ɨɲɢɛɤɚɯ 53210A

ɉɪɢɥɨɠɟɧɢɟ A ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ 

ɱɚɫɬɨɬɨɦɟɪɚ 53210A.



A ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ 53210A

228 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

Ɍɚɛɥɢɰɚ A-1 Ɉɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ 53210A

Кɩɟ Ɍɩɩɜɴɠɨɣɠ ɉɪɣɬɛɨɣɠ

ɉɳɣɜɥɣ ɥɩɧɛɨɟ 

-100 Command Error (ɉɳɣɜɥɛ ɝ ɥɩɧɛɨɟɠ) Ɉɛɳɚɹ ɨɲɢɛɤɚ ɫɢɧɬɚɤɫɢɫɚ — ɩɪɨɢɡɨɲɥɚ ɨɲɢɛɤɚ ɜ ɤɨɦɚɧɞɟ.

-101
Invalid character (Ɉɠɥɩɫɫɠɥɭɨɶɤ 

ɬɣɧɝɩɦ)

ȼ ɡɚɝɨɥɨɜɤɟ ɢɥɢ ɩɚɪɚɦɟɬɪɟ ɤɨɦɚɧɞɵ ɩɪɢɫɭɬɫɬɜɭɟɬ ɧɟɤɨɪ-

ɪɟɤɬɧɵɣ ɫɢɦɜɨɥ.

-102 Syntax error (ɉɳɣɜɥɛ ɬɣɨɭɛɥɬɣɬɛ)
ɉɨɥɭɱɟɧɚ ɧɟɪɚɫɩɨɡɧɚɧɧɚɹ ɤɨɦɚɧɞɚ (ɫ ɨɪɮɨɝɪɚɮɢɱɟɫɤɨɣ ɨɲɢɛ-

ɤɨɣ) ɢɥɢ ɨɬɫɭɬɫɬɜɭɟɬ ɪɚɡɞɟɥɢɬɟɥɶ ɦɟɠɞɭ ɩɚɪɚɦɟɬɪɚɦɢ.

-103
Invalid separator (Ɉɠɥɩɫɫɠɥɭɨɶɤ 

ɫɛɢɟɠɦɣɭɠɦɷ)

ɉɨɥɭɱɟɧ ɧɟɤɨɪɪɟɤɬɧɵɣ ɪɚɡɞɟɥɢɬɟɥɶ (ɨɬɥɢɱɧɵɣ ɨɬ ɡɚɩɹɬɨɣ, ɩɪɨ-

ɛɟɥɚ ɢ ɬɨɱɤɢ ɫ ɡɚɩɹɬɨɣ).

-104 Data type error (ɉɳɣɜɥɛ ɭɣɪɛ ɟɛɨɨɶɰ)
ȼ ɨɩɢɫɚɧɢɢ ɩɚɪɚɦɟɬɪɚ ɭɤɚɡɚɧ ɧɟɜɟɪɧɵɣ ɬɢɩ ɞɚɧɧɵɯ (ɱɢɫɥɨ, 

ɫɢɦɜɨɥ, ɫɬɪɨɤɚ, ɜɵɪɚɠɟɧɢɟ).

-108
Parameter not allowed (Ɉɠɟɩɪɮɬɭɣɧɶɤ 

ɪɛɫɛɧɠɭɫ)

ȼ ɡɚɝɨɥɨɜɤɟ ɤɨɦɚɧɞɵ ɩɨɥɭɱɟɧɨ ɛɨɥɶɲɟ ɩɚɪɚɦɟɬɪɨɜ, ɱɟɦ 

ɨɠɢɞɚɥɨɫɶ.

-109
Missing parameter (ɉɭɬɮɭɬɭɝɮɹɴɣɤ 

ɪɛɫɛɧɠɭɫ)
Ⱦɥɹ ɤɨɦɚɧɞɵ ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɟ ɩɚɪɚɦɟɬɪɨɜ.

-110
Command header error (ɉɳɣɜɥɛ 

ɢɛɞɩɦɩɝɥɛ ɥɩɧɛɨɟɶ)

ȼ ɡɚɝɨɥɨɜɤɟ ɤɨɦɚɧɞɵ ɨɛɧɚɪɭɠɟɧɚ ɨɲɢɛɤɚ, ɧɨ ɨ ɧɟɣ ɧɟɬ ɛɨɥɟɟ 

ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ.

-111
Header separator error (ɉɳɣɜɥɛ 

ɫɛɢɟɠɦɣɭɠɦɺ ɝ ɢɛɞɩɦɩɝɥɠ)

ɉɨɫɥɟ ɡɚɝɨɥɨɜɤɚ ɤɨɦɚɧɞɵ ɭɤɚɡɚɧ ɧɟɤɨɪɪɟɤɬɧɵɣ ɪɚɡɞɟɥɢɬɟɥɶ. 

Ɉɛɵɱɧɨ ɜ ɤɚɱɟɫɬɜɟ ɪɚɡɞɟɥɢɬɟɥɹ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɨɛɟɥ.

-112
Program mnemonic too long (Ɍɦɣɳɥɩɧ 

ɟɦɣɨɨɛɺ ɧɨɠɧɩɨɣɥɛ ɪɫɩɞɫɛɧɧɶ)
ȼ ɡɚɝɨɥɨɜɤɟ ɤɨɦɚɧɞɵ ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɟɟ 12 ɫɢɦɜɨɥɨɜ.

-113
Undefined header (Ɉɠɩɪɫɠɟɠɦɠɨɨɶɤ 

ɢɛɞɩɦɩɝɩɥ)

Ɂɚɝɨɥɨɜɨɤ ɤɨɦɚɧɞɵ ɫɢɧɬɚɤɫɢɱɟɫɤɢ ɤɨɪɪɟɤɬɟɧ, ɧɨ ɧɟ ɨɩɪɟɞɟɥɟɧ 

ɞɥɹ ɷɬɨɝɨ ɩɪɢɛɨɪɚ.

-114

Header suffix out of range (Ɍɮɯɯɣɥɬ 

ɢɛɞɩɦɩɝɥɛ ɢɛ ɪɫɠɟɠɦɛɧɣ ɟɩɪɮɬɭɣɧɩɞɩ 

ɟɣɛɪɛɢɩɨɛ)

ɑɢɫɥɨɜɨɣ ɫɭɮɮɢɤɫ, ɜɤɥɸɱɟɧɧɵɣ ɜ ɡɚɝɨɥɨɜɨɤ ɤɨɦɚɧɞɵ, ɧɟ ɩɨɩɚ-

ɞɚɟɬ ɜ ɞɨɩɭɫɬɢɦɵɣ ɞɢɚɩɚɡɨɧ (ɧɚɩɪɢɦɟɪ, ɭɤɚɡɚɧɨ ɱɢɫɥɨ 3 ɬɚɦ, 

ɝɞɟ ɞɨɩɭɫɬɢɦɵ ɬɨɥɶɤɨ 1 ɢɥɢ 2).

-120
Numeric data error (ɉɳɣɜɥɛ ɲɣɬɦɩɝɶɰ 

ɟɛɨɨɶɰ)

Ɉɛɧɚɪɭɠɟɧ ɧɟɩɪɚɜɢɥɶɧɵɣ ɷɥɟɦɟɧɬ ɱɢɫɥɨɜɵɯ ɞɚɧɧɵɯ, ɧɨ ɨ ɧɟɦ 

ɧɟɬ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ.

-121
Invalid character in number 

(Ɉɠɟɩɪɮɬɭɣɧɶɤ ɬɣɧɝɩɦ ɝ ɲɣɬɦɠ)

ȼ ɩɪɢɜɟɞɟɧɧɨɦ ɱɢɫɥɟ ɫɨɞɟɪɠɢɬɫɹ ɫɢɦɜɨɥ, ɨɬɥɢɱɧɵɣ ɨɬ ɰɢɮɪɵ, 

ɬɨɱɤɢ ɢ ɡɚɩɹɬɨɣ.

-123
Exponent too large (Ɍɦɣɳɥɩɧ ɜɩɦɷɳɩɤ 

ɪɩɥɛɢɛɭɠɦɷ ɬɭɠɪɠɨɣ) 
ɉɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ ɛɨɥɟɟ 32 000.



ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ 53210A A

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 229

-124
Too many digits (Ɍɦɣɳɥɩɧ ɧɨɩɞɩ 

ɱɣɯɫ)

ȼ ɦɚɧɬɢɫɫɟ ɱɢɫɥɚ (ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɞɪɨɛɧɨɣ ɱɚɫɬɢ ɱɢɫɥɚ) ɫɨɞɟɪ-

ɠɢɬɫɹ ɛɨɥɟɟ 255 ɰɢɮɪ.

-128
Numeric data not allowed 

(Ɉɠɟɩɪɮɬɭɣɧɶɠ ɲɣɬɦɩɝɶɠ ɟɛɨɨɶɠ)

ȼ ɡɚɝɨɥɨɜɤɟ ɢɥɢ ɩɚɪɚɦɟɬɪɟ ɤɨɦɚɧɞɵ ɭɤɚɡɚɧɵ ɱɢɫɥɨɜɵɟ ɞɚɧ-

ɧɵɟ, ɧɟɞɨɩɭɫɬɢɦɵɟ ɜ ɷɬɨɦ ɤɨɧɬɟɤɫɬɟ.

-130 Suffix error (ɉɳɣɜɥɛ ɬɮɯɯɣɥɬɛ)
ȼ ɫɭɮɮɢɤɫɟ ɱɢɫɥɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ (ɜ ɟɞɢɧɢɰɚɯ ɢɡɦɟɪɟɧɢɹ) ɨɛɧɚ-

ɪɭɠɟɧɚ ɨɲɢɛɤɚ, ɧɨ ɨ ɧɟɣ ɧɟɬ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ.

-131 Invalid suffix (Ɉɠɥɩɫɫɠɥɭɨɶɤ ɬɮɯɯɣɥɬ)
ɇɟɩɪɚɜɢɥɶɧɨ ɭɤɚɡɚɧ ɫɭɮɮɢɤɫ ɩɚɪɚɦɟɬɪɚ 

(ɧɚɩɪɢɦɟɪ, 10 MZ ɜɦɟɫɬɨ 10 MHZ).

-134
Suffix too long (Ɍɦɣɳɥɩɧ ɟɦɣɨɨɶɤ 

ɬɮɯɯɣɥɬ)
ȼ ɫɭɮɮɢɤɫɟ ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɟɟ 12 ɫɢɦɜɨɥɨɜ.

-138
Suffix not allowed (Ɉɠɟɩɪɮɬɭɣɧɶɤ 

ɬɮɯɯɣɥɬ)

ɋɭɮɮɢɤɫ ɭɤɚɡɚɧ ɩɨɫɥɟ ɱɢɫɥɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɨɧ 

ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ.

-140
Character data error (ɉɳɣɜɥɛ 

ɬɣɧɝɩɦɷɨɶɰ ɟɛɨɨɶɰ)

ȼ ɡɚɝɨɥɨɜɤɟ ɤɨɦɚɧɞɵ ɢɥɢ ɩɚɪɚɦɟɬɪɟ ɨɛɧɚɪɭɠɟɧɚ ɨɲɢɛɤɚ ɫɢɦ-

ɜɨɥɚ, ɧɨ ɨ ɧɟɣ ɧɟɬ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ.

-141
Invalid character data (Ɉɠɥɩɫɫɠɥɭɨɶɠ 

ɬɣɧɝɩɦɷɨɶɠ ɟɛɨɨɶɠ)

ɉɨɥɭɱɟɧ ɧɟɤɨɪɪɟɤɬɧɵɣ ɫɢɦɜɨɥ ɢɥɢ ɨɞɢɧ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɫɢɦɜɨ-

ɥɨɜ ɧɟɞɨɩɭɫɬɢɦ ɜ ɡɚɝɨɥɨɜɤɟ ɷɬɨɣ ɤɨɦɚɧɞɵ.

-144
Character data too long (Ɍɦɣɳɥɩɧ 

ɟɦɣɨɨɶɠ ɬɣɧɝɩɦɷɨɶɠ ɟɛɨɨɶɠ)
ɋɢɦɜɨɥɶɧɵɟ ɞɚɧɧɵɟ ɫɨɞɟɪɠɚɬ ɛɨɥɟɟ 12 ɫɢɦɜɨɥɨɜ.

-148
Character data not allowed 

(Ɉɠɟɩɪɮɬɭɣɧɶɠ ɬɣɧɝɩɦɷɨɶɠ ɟɛɨɨɶɠ)

Ʉɨɪɪɟɤɬɧɵɣ ɫɢɦɜɨɥ ɭɤɚɡɚɧ ɜ ɬɚɤɨɦ ɤɨɧɬɟɤɫɬɚ, ɝɞɟ ɬɪɟɛɭɸɬɫɹ 

ɞɚɧɧɵɟ ɞɪɭɝɨɝɨ ɬɢɩɚ (ɧɚɩɪɢɦɟɪ, ɱɢɫɥɨɜɵɟ ɢɥɢ ɥɨɝɢɱɟɫɤɢɟ). 

-150
String data error (ɉɳɣɜɥɛ ɬɭɫɩɥɩɝɶɰ 

ɟɛɨɨɶɰ)

ȼ ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɣ ɫɬɪɨɤɟ ɨɛɧɚɪɭɠɟɧɚ ɨɲɢɛɤɚ, ɧɨ ɨ ɧɟɣ ɧɟɬ 

ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ.

-151
Invalid string data (Ɉɠɥɩɫɫɠɥɭɨɶɠ 

ɬɭɫɩɥɩɝɶɠ ɟɛɨɨɶɠ)

Ɍɪɟɛɭɟɦɵɣ ɫɬɪɨɤɨɜɵɣ ɩɚɪɚɦɟɬɪ ɩɨɥɭɱɟɧ ɜ ɧɟɤɨɪɪɟɤɬɧɨɦ 

ɮɨɪɦɚɬɟ.

-158
String data not allowed (Ɉɠɟɩɪɮɬɭɣɧɶɠ 

ɬɭɫɩɥɩɝɶɠ ɟɛɨɨɶɠ)

Ʉɨɪɪɟɤɬɧɚɹ ɫɬɪɨɤɚ ɭɤɚɡɚɧɚ ɜ ɬɚɤɨɦ ɤɨɧɬɟɤɫɬɚ, ɝɞɟ ɬɪɟɛɭɸɬɫɹ 

ɞɚɧɧɵɟ ɞɪɭɝɨɝɨ ɬɢɩɚ (ɧɚɩɪɢɦɟɪ, ɱɢɫɥɨɜɵɟ ɢɥɢ ɥɨɝɢɱɟɫɤɢɟ).

-160
Block data error (ɉɳɣɜɥɛ ɜɦɩɲɨɶɰ 

ɟɛɨɨɶɰ)

ȼ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɛɥɨɱɧɵɯ ɞɚɧɧɵɯ ɨɛɧɚɪɭɠɟɧɚ ɨɲɢɛɤɚ,
ɧɨ ɨ ɧɟɣ ɧɟɬ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ.

-161
Invalid blcok data (Ɉɠɥɩɫɫɠɥɭɨɶɠ 

ɜɦɩɲɨɶɠ ɟɛɨɨɶɠ)

Ʉɨɥɢɱɟɫɬɜɨ ɛɚɣɬ ɜ ɛɥɨɤɟ ɞɚɧɧɵɯ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɞɥɢɧɵ
ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɡɦɟɪɭ, ɭɤɚɡɚɧɧɨɦɭ ɜ ɡɚɝɨɥɨɜɤɟ ɛɥɨɤɚ.

Ɍɚɛɥɢɰɚ A-1 Ɉɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ 53210A

Кɩɟ Ɍɩɩɜɴɠɨɣɠ ɉɪɣɬɛɨɣɠ



A ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ 53210A

230 ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ

-168
Block data not allowed (Ɉɠɟɩɪɮɬɭɣɧɶɠ 

ɜɦɩɲɨɶɠ ɟɛɨɨɶɠ)

Эɥɟɦɟɧɬ ɛɥɨɱɧɵɯ ɞɚɧɧɵɯ ɩɨɥɭɱɟɧ ɜ ɬɚɤɨɦ ɤɨɧɬɟɤɫɬɟ,
ɝɞɟ ɷɬɨ ɧɟɞɨɩɭɫɬɢɦɨ ɞɥɹ ɷɬɨɝɨ ɩɪɢɛɨɪɚ.

-170 Expression error (ɉɳɣɜɥɛ ɝɶɫɛɡɠɨɣɺ)
ȼ ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɦ ɜɵɪɚɠɟɧɢɢ ɩɚɪɚɦɟɬɪɚ ɨɛɧɚɪɭɠɟɧɚ ɨɲɢɛɤɚ, 

ɧɨ ɨ ɧɟɣ ɧɟɬ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ.

-171
Invalid expression (Ɉɠɥɩɫɫɠɥɭɨɩɠ 

ɝɶɫɛɡɠɨɣɠ)

ɍɤɚɡɚɧɨ ɧɟɩɪɚɜɢɥɶɧɨɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɪɚɫɱɟɬɚ ɡɧɚɱɟɧɢɹ
ɩɚɪɚɦɟɬɪɚ.

-178
Expression data not allowed 

(Ɉɠɟɩɪɮɬɭɣɧɶɠ ɟɛɨɨɶɠ ɝɶɫɛɡɠɨɣɺ)

ȼɵɪɚɠɟɧɢɟ ɩɨɥɭɱɟɧɨ ɜ ɬɚɤɨɦ ɤɨɧɬɟɤɫɬɟ, ɝɞɟ ɷɬɨ ɧɟɞɨɩɭɫɬɢɦɨ 

ɞɥɹ ɷɬɨɝɨ ɩɪɢɛɨɪɚ.

ɉɳɣɜɥɣ ɝɶɪɩɦɨɠɨɣɺ

-203
Command Protected (ɂɛɴɣɴɠɨɨɛɺ 

ɥɩɧɛɨɟɛ)

ɇɟɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɤɨɦɚɧɞɭ ɢɥɢ ɡɚɩɪɨɫ, ɡɚɳɢɳɟɧɧɵɟ 

ɩɚɪɨɥɟɦ, ɩɨɫɤɨɥɶɤɭ ɷɬɨɬ ɬɢɩ ɤɨɦɚɧɞ ɨɬɤɥɸɱɟɧ.

-213 INIT ignored (Ƀɞɨɩɫɣɫɮɠɭɬɺ INIT)
ɋɢɝɧɚɥ INITiate:IMMediate ɩɨɥɭɱɟɧ ɜ ɩɪɨɰɟɫɫɟ ɢɧɢɰɢɚɥɢɡɚɰɢɢ 

ɱɚɫɬɨɬɨɦɟɪɚ.

-221 Settings conflict (Кɩɨɯɦɣɥɭ ɨɛɬɭɫɩɠɥ)

Ʉɨɧɤɪɟɬɧɚɹ ɩɪɢɱɢɧɚ ɤɨɧɮɥɢɤɬɚ ɢ ɦɟɪɵ ɩɨ ɟɟ ɭɫɬɪɚɧɟɧɢɸ ɨɩɢ-

ɫɵɜɚɸɬɫɹ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ ɫɨɨɛɳɟɧɢɢ, ɤɨɬɨɪɨɟ ɭɤɚɡɵɜɚɟɬɫɹ 

ɩɨɫɥɟ ɫɨɨɛɳɟɧɢɹ «Ʉɨɧɮɥɢɤɬ ɧɚɫɬɪɨɟɤ».

-222
Data out of range (ȿɛɨɨɶɠ ɢɛ 

ɪɫɠɟɠɦɛɧɣ ɟɩɪɮɬɭɣɧɩɞɩ ɟɣɛɪɛɢɩɨɛ)

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɢɚɩɚɡɨɧɭ 

ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɞɥɹ ɷɬɨɣ ɤɨɦɚɧɞɵ.

-223
Too much data (Ɍɦɣɳɥɩɧ ɧɨɩɞɩ 

ɟɛɨɨɶɰ)

ɉɨɥɭɱɟɧ ɞɨɩɭɫɬɢɦɵɣ ɩɚɪɚɦɟɬɪ (ɛɥɨɤ, ɷɥɟɦɟɧɬ ɢɥɢ ɫɬɪɨɤɚ), 

ɤɨɬɨɪɵɣ ɧɟɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɡ-ɡɚ ɞɟɣɫɬɜɭɸɳɢɯ ɨɝɪɚɧɢ-

ɱɟɧɢɣ ɩɚɦɹɬɢ.

-224
Illegal Parameter Value (Ɉɠɟɩɪɮɬɭɣɧɩɠ 

ɢɨɛɲɠɨɣɠ ɪɛɫɛɧɠɭɫɛ)

Ɉɠɢɞɚɟɬɫɹ ɡɧɚɱɟɧɢɟ, ɬɨɱɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɧɟɤɨɬɨɪɨɦɭ ɷɥɟ-

ɦɟɧɬɭ ɢɡ ɫɩɢɫɤɚ ɞɨɩɭɫɬɢɦɵɯ.

-225

Out of memory: measurement data 

overrun (Ɉɠɟɩɬɭɛɭɩɲɨɩ ɪɛɧɺɭɣ: 

ɪɠɫɠɢɛɪɣɬɶɝɛɹɭɬɺ ɟɛɨɨɶɠ 

ɣɢɧɠɫɠɨɣɤ)

ȼɧɭɬɪɟɧɧɢɟ ɛɭɮɟɪɵ ɩɟɪɟɩɨɥɧɟɧɵ ɞɚɧɧɵɦɢ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ 

ɩɨɫɬɭɩɚɸɬ ɛɵɫɬɪɟɟ, ɱɟɦ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ. ɑɬɨɛɵ ɭɫɬɪɚɧɢɬɶ 

ɬɚɤɭɸ ɨɲɢɛɤɭ, ɫɥɟɞɭɟɬ ɫɧɢɡɢɬɶ ɫɤɨɪɨɫɬɶ ɮɢɤɫɚɰɢɢ ɨɬɫɱɟɬɨɜ 

(ɩɟɪɢɨɞ ɫɬɪɨɛɢɪɨɜɚɧɢɹ). 

-230
Data corrupt or stale (ȿɛɨɨɶɠ 

ɪɩɝɫɠɡɟɠɨɶ ɣɦɣ ɮɬɭɛɫɠɦɣ)

Ɉɛɵɱɧɨ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɩɨɩɵɬɤɟ ɩɨɥɭɱɢɬɶ ɞɚɧɧɵɟ ɫɪɚɡɭ ɩɨɫɥɟ 

ɩɟɪɟɡɚɝɪɭɡɤɢ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɢ ɱɚɫɬɨɬɨɦɟɪɚ.

-240 Hardware error (Ȼɪɪɛɫɛɭɨɛɺ ɩɳɣɜɥɛ)

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɚɩɩɚɪɚɬɧɵɯ ɨɲɢɛɨɤ ɨɬɫɥɟɠɢɜɚɟɬɫɹ ɩɪɢ ɜɤɥɸ-

ɱɟɧɢɢ ɩɢɬɚɧɢɹ. ȿɫɥɢ ɨɧɚ ɜɨɡɧɢɤɚɟɬ ɜɩɟɪɜɵɟ, ɩɟɪɟɡɚɝɪɭɡɢɬɟ 

ɩɪɢɛɨɪ. ȿɫɥɢ ɨɲɢɛɤɚ ɫɨɯɪɚɧɢɬɫɹ, ɨɛɪɚɬɢɬɟɫɶ ɜ ɤɨɦɩɚɧɢɸ 

Keysight.

Ɍɚɛɥɢɰɚ A-1 Ɉɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ 53210A

Кɩɟ Ɍɩɩɜɴɠɨɣɠ ɉɪɣɬɛɨɣɠ



ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚɯ 53210A A

ȼɑ-ɱɚɫɬɨɬɨɦɟɪ Keysight 53210A — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 231

-241
Hardware missing (ɉɜɩɫɮɟɩɝɛɨɣɠ 

ɩɭɬɮɭɬɭɝɮɠɭ)

Ⱦɥɹ ɪɚɛɨɬɵ ɜɵɛɪɚɧɧɨɣ ɮɭɧɤɰɢɢ ɬɪɟɛɭɟɬɫɹ ɧɚɥɢɱɢɟ ɨɩɰɢɨɧɚɥɶ-

ɧɨɝɨ ɤɚɧɚɥɚ 2. ɇɚ ɷɬɨɦ ɩɪɢɛɨɪɟ ɨɧ ɨɬɫɭɬɫɬɜɭɟɬ ɢɥɢ ɧɟɩɪɚ-

ɜɢɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧ.

-250

Mass storage error; file read/write error 

(ɉɳɣɜɥɛ ɧɛɬɬɩɝɩɞɩ ɰɫɛɨɠɨɣɺ; ɩɳɣɜɥɛ 

ɬɲɣɭɶɝɛɨɣɺ ɣɦɣ ɢɛɪɣɬɣ ɯɛɤɦɛ)

ɉɪɨɢɡɨɲɥɚ ɨɲɢɛɤɚ ɩɪɢ ɫɱɢɬɵɜɚɧɢɢ ɢɥɢ ɡɚɩɢɫɢ ɮɚɣɥɚ, ɪɚɡɦɟ-

ɳɟɧɧɨɝɨ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢɥɢ ɧɚ ɜɧɟɲɧɟɦ 

USB-ɧɚɤɨɩɢɬɟɥɟ. ȼɨɡɦɨɠɧɨ, ɩɪɟɜɵɲɟɧ ɞɨɩɭɫɬɢɦɵɣ ɪɚɡɦɟɪ 

ɮɚɣɥɚ, ɢɥɢ USB-ɧɚɤɨɩɢɬɟɥɶ ɛɵɥ ɨɬɤɥɸɱɟɧ ɞɨ ɡɚɜɟɪɲɟɧɢɹ ɮɚɣ-

ɥɨɜɨɣ ɨɩɟɪɚɰɢɢ.

-252
Missing Media (ɋɛɬɪɩɦɩɡɠɨɣɠ 

ɩɭɬɮɭɬɭɝɮɠɭ)

ȼɨ ɜɪɟɦɹ ɮɚɣɥɨɜɨɣ ɨɩɟɪɚɰɢɢ ɧɟ ɨɛɧɚɪɭɠɟɧ ɧɭɠɧɵɣ ɞɢɫɤ (ɜɧɭ-

ɬɪɟɧɧɹɹ ɮɥɟɲ-ɩɚɦɹɬɶ ɢɥɢ USB-ɧɚɤɨɩɢɬɟɥɶ).

-254 Media full (ɋɛɬɪɩɦɩɡɠɨɣɠ ɢɛɪɩɦɨɠɨɩ)

ȼɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢɥɢ ɧɚ ɜɧɟɲɧɟɦ USB-ɧɚɤɨɩɢɬɟɥɟ 

ɧɟɬ ɞɨɫɬɚɬɨɱɧɨɝɨ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɨɣ 

ɩɚɩɤɢ ɢɥɢ ɮɚɣɥɚ (ɢɥɢ ɞɥɹ ɞɪɭɝɨɣ ɮɚɣɥɨɜɨɣ ɨɩɟɪɚɰɢɢ).

-256
File or folder name not found (Ƀɧɺ 

ɯɛɤɦɛ ɣɦɣ ɪɛɪɥɣ ɨɠ ɩɜɨɛɫɮɡɠɨɩ)

ȼ ɫɢɫɬɟɦɟ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɢɦɹ ɮɚɣɥɚ ɢɥɢ ɩɚɩɤɢ, ɭɤɚɡɚɧɧɨɟ
ɜ ɤɨɦɚɧɞɟ.

-257

File name error: invalid character
in name (ɉɳɣɜɥɛ ɣɧɠɨɣ ɯɛɤɦɛ: 

ɨɠɟɩɪɮɬɭɣɧɶɤ ɬɣɧɝɩɦ ɝ ɣɧɠɨɣ)

ɂɦɹ ɩɚɩɤɢ ɢɥɢ ɮɚɣɥɚ ɫɨɞɟɪɠɢɬ ɧɟɞɨɩɭɫɬɢɦɵɣ ɫɢɦɜɨɥ 
(\ / : * ? “ < > |).

-257

File name error; path too long (ɉɳɣɜɥɛ 

ɣɧɠɨɣ ɯɛɤɦɛ; ɬɦɣɳɥɩɧ ɟɦɣɨɨɶɤ 

ɪɮɭɷ)

Ɉɛɳɚɹ ɞɥɢɧɚ ɢɦɟɧɢ ɮɚɣɥɚ ɫ ɩɚɩɤɨɣ ɩɪɟɜɵɲɚɟɬ 239 ɫɢɦɜɨɥɨɜ.

-257

File name error; not a folder name 

(ɉɳɣɜɥɛ ɣɧɠɨɣ ɯɛɤɦɛ; ɣɧɺ
ɨɠ ɪɫɣɨɛɟɦɠɡɣɭ ɪɛɪɥɠ)

ɂɦɹ ɩɚɩɤɢ, ɭɤɚɡɚɧɧɨɟ ɞɥɹ ɨɩɟɪɚɰɢɢ ɫ ɩɚɦɹɬɶɸ, ɹɜɥɹɟɬɫɹ ɢɦɟ-

ɧɟɦ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɮɚɣɥɚ.

-257

File name error; path is a folder name 

(ɉɳɣɜɥɛ ɣɧɠɨɣ ɯɛɤɦɛ; ɪɮɭɷ ɺɝɦɺɠɭɬɺ 

ɣɧɠɨɠɧ ɪɛɪɥɣ)

ɂɦɹ ɮɚɣɥɚ, ɭɤɚɡɚɧɧɨɟ ɞɥɹ ɨɩɟɪɚɰɢɢ ɫ ɩɚɦɹɬɶɸ, ɹɜɥɹɟɬɫɹ ɢɦɟ-

ɧɟɦ ɫɭɳɟɫɬɜɭɸɳɟɣ ɩɚɩɤɢ.

-257

File name error; file or folder already 

exists (ɉɳɣɜɥɛ ɣɧɠɨɣ ɯɛɤɦɛ; ɯɛɤɦ 

ɣɦɣ ɪɛɪɥɛ ɮɡɠ ɬɮɴɠɬɭɝɮɹɭ)

ɂɦɹ, ɭɤɚɡɚɧɧɨɟ ɩɪɢ ɫɨɡɞɚɧɢɢ ɩɚɩɤɢ ɢɥɢ ɮɚɣɥɚ, ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ 

ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ ɢɥɢ ɧɚ ɜɧɟɲɧɟɦ USB-ɧɚɤɨɩɢɬɟɥɟ.

-257

File name error; relative path not 

allowed (ɉɳɣɜɥɛ ɣɧɠɨɣ ɯɛɤɦɛ; 

ɩɭɨɩɬɣɭɠɦɷɨɶɤ ɪɮɭɷ ɨɠ ɟɩɪɮɬɥɛɠɭɬɺ)

Ʉɨɧɜɟɧɰɢɹ «..» ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɪɨɞɢɬɟɥɶɫɤɨɣ ɩɚɩɤɢ
ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ.

Ɍɚɛɥɢɰɚ A-1 Ɉɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ 53210A

Кɩɟ Ɍɩɩɜɴɠɨɣɠ ɉɪɣɬɛɨɣɠ
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-257

File name error; folder is default folder 

(ɉɳɣɜɥɛ ɣɧɠɨɣ ɯɛɤɦɛ; ɪɛɪɥɛ 

ɺɝɦɺɠɭɬɺ ɪɛɪɥɩɤ ɪɩ ɮɧɩɦɲɛɨɣɹ) 

ȼɵ ɧɟ ɦɨɠɟɬɟ ɭɞɚɥɢɬɶ ɩɚɩɤɭ, ɧɚɡɧɚɱɟɧɧɭɸ ɬɟɤɭɳɟɣ 

(MMEMory:CDIRectory).

-257

File name error; path name missing 

(ɉɳɣɜɥɛ ɣɧɠɨɣ ɯɛɤɦɛ; ɩɭɬɮɭɬɭɝɮɠɭ 

ɣɧɺ ɪɮɭɣ)

Ⱦɥɹ ɨɩɟɪɚɰɢɢ ɫ ɩɚɩɤɨɣ ɢɥɢ ɮɚɣɥɨɦ ɧɟ ɭɤɚɡɚɧɨ ɞɨɩɭɫɬɢɦɨɝɨ 

ɢɦɟɧɢ ɩɭɬɢ.

-257

File name error; drive name missing or 

not recognized (ɉɳɣɜɥɛ ɣɧɠɨɣ ɯɛɤɦɛ; 

ɣɧɺ ɟɣɬɥɛ ɩɭɬɮɭɬɭɝɮɠɭ ɣɦɣ
ɨɠ ɫɛɬɪɩɢɨɛɨɩ)

ɇɟ ɭɤɚɡɚɧɨ ɢɦɹ ɞɢɫɤɚ ɢɥɢ ɭɤɚɡɚɧ ɧɟɜɟɪɧɵɣ ɩɭɬɶ. Ⱦɨɩɭɫɬɢɦɵɦɢ 

ɢɦɟɧɚɦɢ ɞɢɫɤɚ ɫɱɢɬɚɸɬɫɹ INT (ɜɧɭɬɪɟɧɧɹɹ ɮɥɟɲ-ɩɚɦɹɬɶ)
ɢɥɢ USB (ɜɧɟɲɧɟɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ).

-257
File name error; access denied (ɉɳɣɜɥɛ 

ɣɧɠɨɣ ɯɛɤɦɛ; ɟɩɬɭɮɪ ɢɛɪɫɠɴɠɨ)

Ɂɚɩɪɨɲɟɧɧɚɹ ɨɩɟɪɚɰɢɹ ɫ ɩɚɩɤɨɣ ɢɥɢ ɮɚɣɥɨɦ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 

ɜɵɩɨɥɧɟɧɚ ɞɥɹ ɡɚɳɢɳɟɧɧɨɝɨ ɢɥɢ ɫɢɫɬɟɦɧɨɝɨ ɮɚɣɥɚ.

-257

File name error; file too large (ɉɳɣɜɥɛ 

ɣɧɠɨɣ ɯɛɤɦɛ; ɬɦɣɳɥɩɧ ɜɩɦɷɳɩɤ 

ɯɛɤɦ)

Ɏɚɣɥ, ɡɚɝɪɭɠɚɟɦɵɣ ɧɚ ɱɚɫɬɨɬɨɦɟɪ, ɢɦɟɟɬ ɪɚɡɦɟɪ ɛɨɥɟɟ 1 ȽȻ.

-257

File name error; folder not empty 

(ɉɳɣɜɥɛ ɣɧɠɨɣ ɯɛɤɦɛ; ɪɛɪɥɛ
ɨɠ ɪɮɬɭɛ)

ɑɬɨɛɵ ɭɞɚɥɢɬɶ ɩɚɩɤɭ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɜɜɨɞɚ-ɜɵɜɨɞɚ, 

ɷɬɚ ɩɚɩɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɭɫɬɨɣ, ɬɨ ɟɫɬɶ ɧɟ ɫɨɞɟɪɠɚɬɶ ɮɚɣɥɨɜ
ɢɥɢ ɩɨɞɩɚɩɨɤ. ɇɟɩɭɫɬɵɟ ɩɚɩɤɢ ɆɈɀɇɈ ɭɞɚɥɹɬɶ ɱɟɪɟɡ ɩɟɪɟɞɧɸɸ 

ɩɚɧɟɥɶ.

-257

File name error; unknown file extension 

(ɉɳɣɜɥɛ ɣɧɠɨɣ ɯɛɤɦɛ; ɨɠɣɢɝɠɬɭɨɩɠ 

ɫɛɬɳɣɫɠɨɣɠ ɯɛɤɦɛ)

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɨɩɟɪɚɰɢɢ ɫ ɩɚɦɹɬɶɸ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ 

ɪɚɡɧɵɟ ɬɢɩɵ ɮɚɣɥɨɜ, ɨɛɵɱɧɨ ɷɬɨ ɮɚɣɥɵ .csv, .dat, .sta ɢ .prf.

ɉɳɣɜɥɣ, ɩɭɨɩɬɺɴɣɠɬɺ ɥ ɥɩɨɥɫɠɭɨɶɧ ɮɬɭɫɩɤɬɭɝɛɧ

-310

System Error; internal software error 

(Ɍɣɬɭɠɧɨɛɺ ɩɳɣɜɥɛ; ɩɳɣɜɥɛ 

ɝɨɮɭɫɠɨɨɠɞɩ Ɋɉ)

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɩɪɨɝɪɚɦɦɚ ɩɪɨɲɢɜɤɢ ɧɟ ɦɨɠɟɬ ɩɨɥɭ-

ɱɢɬɶ ɢɡ ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ ɢɧɮɨɪɦɚɰɢɸ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ 

ɢɧɢɰɢɚɥɢɡɚɰɢɢ. ɉɟɪɟɡɚɝɪɭɡɢɬɟ ɩɪɢɛɨɪ ɩɨ ɩɢɬɚɧɢɸ. ɋɜɹɠɢɬɟɫɶ 

ɫ Keysight, ɟɫɥɢ ɩɪɨɛɥɟɦɚ ɫɨɯɪɚɧɢɬɫɹ.

-310

System Error; failed to erase calibration 

data in PIC EEProm (Ɍɣɬɭɠɧɨɛɺ 

ɩɳɣɜɥɛ; ɨɠ ɮɟɛɦɩɬɷ ɮɟɛɦɣɭɷ ɟɛɨɨɶɠ 

ɥɛɦɣɜɫɩɝɥɣ ɣɢ PIC EEProm)

ȿɫɥɢ ɫɢɫɬɟɦɧɚɹ ɨɲɢɛɤɚ ɫɜɹɡɚɧɚ ɫ ɭɞɚɥɟɧɢɟɦ, ɫɱɢɬɵɜɚɧɢɟɦ 

ɢɥɢ ɡɚɩɢɫɶɸ ɞɚɧɧɵɯ ɤɚɥɢɛɪɨɜɤɢ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɪɨɜɟɪɶɬɟ 

ɧɚɥɢɱɢɟ ɩɨɫɥɟɞɧɟɣ ɜɟɪɫɢɢ ɩɪɨɲɢɜɤɢ. ɂɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɧɨɜ-

ɥɟɧɢɢ ɩɪɨɲɢɜɤɢ ɦɨɠɧɨ ɧɚɣɬɢ ɧɚ ɜɤɥɚɞɤɟ «Technical Support» 

(Ɍɟɯɧɢɱɟɫɤɚɹ ɩɨɞɞɟɪɠɤɚ) ɧɚ ɫɚɣɬɟ www.keysight.com/find/

53210A. ȿɫɥɢ ɨɲɢɛɨɱɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɨɯɪɚɧɢɬɫɹ, ɨɛɪɚɬɢɬɟɫɶ
ɜ ɤɨɦɩɚɧɢɸ Keysight.

Ɍɚɛɥɢɰɚ A-1 Ɉɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ 53210A
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-310

System Error; failed to erase system 

information in PIC EEProm (Ɍɣɬɭɠɧɨɛɺ 

ɩɳɣɜɥɛ; ɨɠ ɮɟɛɦɩɬɷ ɮɟɛɦɣɭɷ 

ɬɣɬɭɠɧɨɶɠ ɟɛɨɨɶɠ ɣɢ PIC EEProm)

ȿɫɥɢ ɫɢɫɬɟɦɧɚɹ ɨɲɢɛɤɚ ɫɜɹɡɚɧɚ ɫ ɭɞɚɥɟɧɢɟɦ, ɫɱɢɬɵɜɚɧɢɟɦ 

ɢɥɢ ɡɚɩɢɫɶɸ ɫɢɫɬɟɦɧɵɯ ɞɚɧɧɵɯ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɪɨɜɟɪɶɬɟ 

ɧɚɥɢɱɢɟ ɩɨɫɥɟɞɧɟɣ ɜɟɪɫɢɢ ɩɪɨɲɢɜɤɢ. ɂɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɧɨɜ-

ɥɟɧɢɢ ɩɪɨɲɢɜɤɢ ɦɨɠɧɨ ɧɚɣɬɢ ɧɚ ɜɤɥɚɞɤɟ «Technical Support» 

(Ɍɟɯɧɢɱɟɫɤɚɹ ɩɨɞɞɟɪɠɤɚ) ɧɚ ɫɚɣɬɟ www.keysight.com/find/

53210A. ȿɫɥɢ ɨɲɢɛɨɱɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɨɯɪɚɧɢɬɫɹ, ɨɛɪɚɬɢɬɟɫɶ
ɜ ɤɨɦɩɚɧɢɸ Keysight.

-310

System Error; I2C Comms Failure 

(Ɍɣɬɭɠɧɨɛɺ ɩɳɣɜɥɛ; ɬɜɩɤ
ɥɩɧɧɮɨɣɥɛɱɣɣ I2C)

Ɉɲɢɛɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ I2C, ɱɚɳɟ ɜɫɟɝɨ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɩɟɪɟɡɚ-

ɝɪɭɡɤɟ ɩɨ ɩɢɬɚɧɢɸ. ȿɫɥɢ ɜɵ ɜɫɬɪɟɬɢɬɟ ɨɲɢɛɤɭ ɬɚɤɨɝɨ ɬɢɩɚ, 

ɩɨɜɬɨɪɧɨ ɩɟɪɟɡɚɝɪɭɡɢɬɟ ɩɪɢɛɨɪ. ȿɫɥɢ ɨɲɢɛɤɚ ɫɨɯɪɚɧɢɬɫɹ, ɫɜɹ-

ɠɢɬɟɫɶ ɫ Keysight ɢ ɫɨɨɛɳɢɬɟ ɩɨɥɧɨɟ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ. 

-313

Calibration memory lost; memory 

corruption detected (Ɋɩɭɠɫɺ ɪɛɧɺɭɣ 

ɥɛɦɣɜɫɩɝɥɣ; ɩɜɨɛɫɮɡɠɨɩ 

ɪɩɝɫɠɡɟɠɨɣɠ ɟɛɨɨɶɰ)

ɉɪɢɛɨɪ ɧɟ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɧɭɠɧɵɟ ɞɚɧɧɵɟ ɤɚɥɢɛɪɨɜɤɢ 

ɢɡ ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ. ȼɵɩɨɥɧɢɬɟ ɩɨɜɬɨɪɧɭɸ ɤɚɥɢɛɪɨɜɤɭ.

-313

Calibration memory lost; due to 

firmware revision change (Ɋɩɭɠɫɺ 

ɪɛɧɺɭɣ ɥɛɦɣɜɫɩɝɥɣ; ɣɢɧɠɨɣɦɛɬɷ 

ɝɠɫɬɣɺ ɪɫɩɳɣɝɥɣ)

Ʉɚɥɢɛɪɨɜɨɱɧɵɟ ɞɚɧɧɵɟ ɩɪɢɛɨɪɚ ɭɞɚɥɟɧɵ ɜ ɩɪɨɰɟɫɫɟ ɨɛɧɨɜɥɟ-

ɧɢɹ ɩɪɨɲɢɜɤɢ. Ɍɪɟɛɭɟɬɫɹ ɩɨɜɬɨɪɧɚɹ ɤɚɥɢɛɪɨɜɤɚ ɩɪɢɛɨɪɚ.

-314

Save/recall memory lost; memory 

corruption detected (Ɋɩɭɠɫɺ ɪɛɧɺɭɣ 

ɬɩɰɫɛɨɠɨɣɺ ɣ ɝɩɬɬɭɛɨɩɝɦɠɨɣɺ; 

ɩɜɨɛɫɮɡɠɨɩ ɪɩɝɫɠɡɟɠɨɣɠ ɟɛɨɨɶɰ)

ɉɨɬɟɪɹɧɵ ɞɚɧɧɵɟ ɨ ɫɨɫɬɨɹɧɢɢ ɩɪɢɛɨɪɚ, ɫɨɯɪɚɧɟɧɧɵɟ ɤɨɦɚɧɞɨɣ 

*SAV? ɜ ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ (ɮɥɟɲ-ɩɚɦɹɬɢ) ɩɪɢɛɨɪɚ.

-314

Save/recall memory lost; due to 

firmware revision change (Ɋɩɭɠɫɺ 

ɪɛɧɺɭɣ ɬɩɰɫɛɨɠɨɣɺ ɣ ɝɩɬɬɭɛɨɩɝɦɠ-

ɨɣɺ; ɣɢɧɠɨɣɦɛɬɷ ɝɠɫɬɣɺ ɪɫɩɳɣɝɥɣ)

ɉɪɢ ɨɛɧɨɜɥɟɧɢɢ ɩɪɨɲɢɜɤɢ ɩɨɬɟɪɹɧɵ ɞɚɧɧɵɟ ɨ ɫɨɫɬɨɹɧɢɢ ɩɪɢ-

ɛɨɪɚ, ɫɨɯɪɚɧɟɧɧɵɟ ɤɨɦɚɧɞɨɣ *SAV? ɜ ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ 

(ɮɥɟɲ-ɩɚɦɹɬɢ) ɩɪɢɛɨɪɚ.

-315

Configuration memory lost; memory 

corruption detected (Ɋɩɭɠɫɺ ɪɛɧɺɭɣ 

ɥɩɨɯɣɞɮɫɛɱɣɣ; ɩɜɨɛɫɮɡɠɨɩ 

ɪɩɝɫɠɡɟɠɨɣɠ ɟɛɨɨɶɰ)

ɉɨɬɟɪɹɧɵ ɞɚɧɧɵɟ ɨ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɧɚɫɬɪɨɣɤɚɯ, ɬɚɤɢɯ
ɤɚɤ ɩɚɪɚɦɟɬɪɵ ɜɜɨɞɚ/ɜɵɜɨɞɚ, ɧɚɫɬɪɨɣɤɢ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ, 

ɬɚɣɦ-ɚɭɬ ɢɡɦɟɪɟɧɢɹ ɢ ɬ. ɩ.

-315

Configuration memory lost; due to 

firmware revision change (Ɋɩɭɠɫɺ 

ɪɛɧɺɭɣ ɥɩɨɯɣɞɮɫɛɱɣɣ; ɣɢɧɠɨɣɦɛɬɷ 

ɝɠɫɬɣɺ ɪɫɩɳɣɝɥɣ)

ɉɪɢ ɨɛɧɨɜɥɟɧɢɢ ɩɪɨɲɢɜɤɢ ɩɨɬɟɪɹɧɵ ɞɚɧɧɵɟ ɨ ɩɨɥɶɡɨɜɚɬɟɥɶ-

ɫɤɢɯ ɧɚɫɬɪɨɣɤɚɯ, ɬɚɤɢɯ ɤɚɤ ɩɚɪɚɦɟɬɪɵ ɜɜɨɞɚ/ɜɵɜɨɞɚ, ɧɚɫɬɪɨɣɤɢ 

ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ, ɬɚɣɦ-ɚɭɬ ɢɡɦɟɪɟɧɢɹ ɢ ɬ. ɩ.

Ɍɚɛɥɢɰɚ A-1 Ɉɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ 53210A
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-330
Self-test failed (Ɍɜɩɤ 

ɬɛɧɩɟɣɛɞɨɩɬɭɣɥɣ)
Ȼɨɥɟɟ ɩɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɭɤɚɡɚɧɚ ɜ ɩɪɢɥɚɝɚɟɦɨɦ ɫɨɨɛɳɟɧɢɢ.

-350 
Error queue overflow (Ɋɠɫɠɪɩɦɨɠɨɣɠ 

ɩɲɠɫɠɟɣ ɩɳɣɜɩɥ)

Ɂɚɮɢɤɫɢɪɨɜɚɧɚ ɨɲɢɛɤɚ, ɧɨ ɟɟ ɧɟ ɭɞɚɥɨɫɶ ɫɨɯɪɚɧɢɬɶ ɢɡ-ɡɚ ɩɟɪɟ-

ɩɨɥɧɟɧɢɹ ɩɚɦɹɬɢ ɨɲɢɛɨɤ ɩɪɢɛɨɪɚ.

ɉɳɣɜɥɣ ɢɛɪɫɩɬɩɝ

-410
Query IINTERRUPTED (ɂɛɪɫɩɬ
ɪɫɠɫɝɛɨ)

ɑɚɫɬɨɬɨɦɟɪ ɩɨɥɭɱɢɥ ɧɨɜɭɸ ɤɨɦɚɧɞɭ ɞɨ ɬɨɝɨ, ɤɚɤ ɡɚɤɨɧɱɢɥ ɨɛɪɚ-

ɛɨɬɤɭ ɩɪɟɞɵɞɭɳɟɝɨ ɡɚɩɪɨɫɚ.

-420
Query UNTERMINATED (ɂɛɪɫɩɬ
ɨɠ ɢɛɝɠɫɳɠɨ)

Ʉɨɦɩɶɸɬɟɪ ɩɵɬɚɟɬɫɹ ɩɨɥɭɱɢɬɶ ɨɬ ɱɚɫɬɨɬɨɦɟɪɚ ɨɬɜɟɬ ɧɚ ɡɚɩɪɨɫ, 

ɤɨɦɚɧɞɚ ɤɨɬɨɪɨɝɨ ɩɟɪɟɞɚɧɚ ɧɟ ɩɨɥɧɨɫɬɶɸ. 

-430
Query DEADLOCKED (ɂɛɪɫɩɬ
ɢɛɜɦɩɥɣɫɩɝɛɨ)

ȼɯɨɞɧɵɟ ɢ (ɢɥɢ) ɜɵɯɨɞɧɵɟ ɛɭɮɟɪɵ ɱɚɫɬɨɬɨɦɟɪɚ ɩɟɪɟɩɨɥɧɟɧɵ, 

ɩɪɨɞɨɥɠɟɧɢɟ ɪɚɛɨɬɵ ɧɟɜɨɡɦɨɠɧɨ.

-440

Query UNTERMINATED after indefinite 

response (ɂɛɪɫɩɬ Ɉɀ ɂȻȽɀɋɓɀɈ 

ɪɩɬɦɠ ɨɠɩɪɫɠɟɠɦɠɨɨɩɞɩ ɩɭɥɦɣɥɛ)

Ʉɨɦɚɧɞɚ ɡɚɩɪɨɫɚ ɩɨɥɭɱɟɧɚ ɜ ɬɨɣ ɠɟ ɫɬɪɨɤɟ ɩɨɫɥɟ ɞɪɭɝɨɝɨ 

ɡɚɩɪɨɫɚ (ɧɚɩɪɢɦɟɪ, *IDN?), ɤɨɬɨɪɵɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɨɬɜɟɬ 

ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɞɥɢɧɵ.

ɉɳɣɜɥɣ ɪɫɣɜɩɫɛ

+100 Network Error (ɉɳɣɜɥɛ ɬɠɭɣ) ɉɪɨɢɡɨɲɥɚ ɨɲɢɛɤɚ ɜ ɫɟɬɢ ɢɥɢ ɫɛɨɣ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼɵɩɨɥɧɢɬɟ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɭ ɩɪɢɛɨɪɚ, ɱɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɧɚɥɢ-

ɱɢɟ ɧɟɢɫɩɪɚɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȿɫɥɢ ɛɭɞɟɬ ɨɛɧɚɪɭɠɟɧɚ ɬɚɤɚɹ 

ɧɟɢɫɩɪɚɜɧɨɫɬɶ, ɫɜɹɠɢɬɟɫɶ ɫ Keysight.
+110 LXI mDNS Error (ɉɳɣɜɥɛ LXI mDNS)

+263

Not able to execute while instrument is 

measuring (Ɉɠɝɩɢɧɩɡɨɩ ɝɶɪɩɦɨɣɭɷ
ɝ ɪɫɩɱɠɬɬɠ ɣɢɧɠɫɠɨɣɤ)

ȼ ɦɨɦɟɧɬ ɩɨɥɭɱɟɧɢɹ ɤɨɦɚɧɞɵ ɩɪɢɛɨɪ ɜɵɩɨɥɧɹɟɬ ɢɡɦɟɪɟɧɢɹ.

+291

Not able to recall state: it is empty 

(Ɉɠɝɩɢɧɩɡɨɩ ɝɩɬɬɭɛɨɩɝɣɭɷ 

ɬɩɬɭɩɺɨɣɠ: ɪɮɬɭɩ)

ȼ ɪɚɫɩɨɥɨɠɟɧɢɢ ɫɨɫɬɨɹɧɢɹ (0–4), ɤɨɬɨɪɨɟ ɭɤɚɡɚɧɨ ɜ ɤɨɦɚɧɞɟ 

*RCL, ɨɬɫɭɬɫɬɜɭɸɬ ɞɚɧɧɵɟ.

+292
State file size error (ɉɳɣɜɥɛ ɫɛɢɧɠɫɛ 

ɯɛɤɦɛ ɬɩɬɭɩɺɨɣɺ)

ȼɵɩɨɥɧɹɟɬɫɹ ɩɨɩɵɬɤɚ ɩɪɨɱɢɬɚɬɶ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɣ ɮɚɣɥ 

ɫɨɫɬɨɹɧɢɹ (.sta). 

+293
State file corrupt (Фɛɤɦ ɬɩɬɭɩɺɨɣɺ 

ɪɩɝɫɠɡɟɠɨ)

ɍɤɚɡɚɧɧɵɣ ɮɚɣɥ ɫɨɫɬɨɹɧɢɹ (.sta) ɧɟ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɢ
ɨ ɫɨɫɬɨɹɧɢɢ ɩɪɢɛɨɪɚ ɜ ɩɨɞɞɟɪɠɢɜɚɟɦɨɦ ɮɨɪɦɚɬɟ.

+294
Preference file size error (ɉɳɣɜɥɛ 

ɫɛɢɧɠɫɛ ɯɛɤɦɛ ɨɛɬɭɫɩɠɥ)

ȼɵɩɨɥɧɹɟɬɫɹ ɩɨɩɵɬɤɚ ɩɪɨɱɢɬɚɬɶ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɣ ɮɚɣɥ 

ɧɚɫɬɪɨɟɤ (.prf). 

Ɍɚɛɥɢɰɚ A-1 Ɉɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ 53210A

Кɩɟ Ɍɩɩɜɴɠɨɣɠ ɉɪɣɬɛɨɣɠ
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+295
Preference file corrupt (Фɛɤɦ ɨɛɬɭɫɩɠɥ 

ɪɩɝɫɠɡɟɠɨ)

ɍɤɚɡɚɧɧɵɣ ɮɚɣɥ ɧɚɫɬɪɨɟɤ (.prf) ɧɟ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɢ
ɨ ɫɨɫɬɨɹɧɢɢ ɩɪɢɛɨɪɚ ɜ ɩɨɞɞɟɪɠɢɜɚɟɦɨɦ ɮɨɪɦɚɬɟ.

+301
Input termination protection relay 

opened (ɉɭɥɫɶɭɩ ɫɠɦɠ ɢɛɴɣɭɶ ɝɰɩɟɛ)

ȼ ɤɚɧɚɥɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɫɢɝɧɚɥ ɫ ɩɢɤɨɜɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɛɨɥɟɟ 

+10 ȼ. ɂɦɩɟɞɚɧɫ ɜɯɨɞɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɜɟɥɢɱɟɧ ɞɨ 1 MɈɦ. 

ɑɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɪɟɥɟ ɡɚɳɢɬɵ, ɧɟɨɛɯɨɞɢɦɨ ɨɫɥɚɛɢɬɶ ɜɯɨɞɧɨɣ 

ɫɢɝɧɚɥ ɞɨ ɛɟɡɨɩɚɫɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɧɚɠɚɬɶ ɦɢɝɚɸɳɭɸ ɤɥɚɜɢɲɭ 

ɤɚɧɚɥɚ (ɢɥɢ ɨɬɩɪɚɜɢɬɶ ɤɨɦɚɧɞɭ INPut:PROTection:CLEar).

+302

Cannot reset input protection; high 

voltage present (Ɉɠɝɩɢɧɩɡɨɩ 

ɩɭɥɦɹɲɣɭɷ ɢɛɴɣɭɮ ɝɰɩɟɛ; 

ɪɫɣɬɮɭɬɭɝɮɠɭ ɝɶɬɩɥɩɠ ɨɛɪɫɺɡɠɨɣɠ)

ȼɵɩɨɥɧɹɟɬɫɹ ɩɨɩɵɬɤɚ ɨɬɤɥɸɱɟɧɢɹ ɪɟɥɟ (ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ 

ɤɚɧɚɥɚ ɢɥɢ ɤɨɦɚɧɞɵ INPut:PROTection:CLEar), ɩɨɤɚ ɜ ɤɚɧɚɥɟ 

ɫɨɯɪɚɧɹɟɬɫɹ ɫɢɝɧɚɥ ɫ ɩɢɤɨɜɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɛɨɥɟɟ 10 ȼ.

+315

Channel 2 power too high for operation 

(Ɍɦɣɳɥɩɧ ɝɶɬɩɥɛɺ ɧɩɴɨɩɬɭɷ 

ɝ ɥɛɨɛɦɠ 2)

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɢɝɧɚɥɚ (CW) ɦɨɳɧɨɫɬɶ ɫɢɝɧɚɥɚ 

ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɛɨɥɟɟ +19 ɞȻɦ. 

+316
Channel 2 power too high for operation 

(Ɍɦɣɳɥɩɧ ɨɣɢɥɛɺ ɧɩɴɨɩɬɭɷ ɝ ɥɛɨɛɦɠ 2)

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɢɝɧɚɥɚ (CW) ɦɨɳɧɨɫɬɶ ɫɢɝɧɚɥɚ 

ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ -27 ɞȻɦ. 

+317

Channel 2 power changed during 

measurement (ɇɩɴɨɩɬɭɷ ɝ ɥɛɨɛɦɠ 2 

ɣɢɧɠɨɣɦɛɬɷ ɝ ɪɫɩɱɠɬɬɠ ɣɢɧɠɫɠɨɣɺ)

ɇɟɜɨɡɦɨɠɧɨ ɡɚɜɟɪɲɢɬɶ ɢɡɦɟɪɟɧɢɹ ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɣ ɦɨɳɧɨɫɬɢ 

ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ (ɫɥɢɲɤɨɦ ɜɵɫɨɤɚɹ ɢɥɢ ɫɥɢɲɤɨɦ ɧɢɡɤɚɹ
ɦɨɳɧɨɫɬɶ).

+319

Channel 2 frequency shift detected 

during measurement (ɉɜɨɛɫɮɡɠɨ ɬɟɝɣɞ 
ɲɛɬɭɩɭɶ ɝ ɥɛɨɛɦɠ 2 ɝ ɪɫɩɱɠɬɬɠ 

ɣɢɧɠɫɠɨɣɤ)

Ⱦɨɩɭɫɤ ɩɨ ɱɚɫɬɨɬɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɩɪɟɜɵɫɢɥ + 50 % 

ɡɚ ɩɨɫɥɟɞɧɢɣ ɩɟɪɢɨɞ ɨɬɤɪɵɬɢɹ ɫɬɪɨɛɚ.

+320

Input signal frequency shift caused 

counter overflow (Ɍɟɝɣɞ ɲɛɬɭɩɭɶ 

ɝɰɩɟɨɩɞɩ ɬɣɞɨɛɦɛ ɪɫɣɝɠɦ
ɥ ɪɠɫɠɞɫɮɢɥɠ ɲɛɬɭɩɭɩɧɠɫɛ

Ⱦɨɩɭɫɤ ɩɨ ɱɚɫɬɨɬɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɩɪɟɜɵɫɢɥ + 50 % 

ɡɚ ɩɨɫɥɟɞɧɢɣ ɩɟɪɢɨɞ ɨɬɤɪɵɬɢɹ ɫɬɪɨɛɚ.

+321
Measurement timeout occurred 

(Ɍɫɛɜɩɭɛɦ ɭɛɤɧ-ɛɮɭ ɣɢɧɠɫɠɨɣɤ)

ɉɪɟɜɵɲɟɧɨ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɞɥɹ ɨɬɞɟɥɶɧɨɝɨ 

ɢɡɦɟɪɟɧɢɹ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɷɬɨɬ ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɟɬ 1 ɫɟɤɭɧɞɭ. 

Ɍɚɣɦ-ɚɭɬ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɜ ɦɟɧɸ Utility 

(ɂɧɫɬɪɭɦɟɧɬɵ) -> Instr Setup (ɇɚɫɬɪɨɣɤɚ ɩɪɢɛɨɪɚ) ɢɥɢ ɫ ɩɨɦɨ-

ɳɶɸ ɤɨɦɚɧɞɵ SYSTem:TIMEout:

Ɍɚɛɥɢɰɚ A-1 Ɉɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ 53210A
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+514

Not allowed; Instrument locked by 

another I/O session (Ƚɶɪɩɦɨɠɨɣɠ 

ɨɠɟɩɪɮɬɭɣɧɩ; ɪɫɣɜɩɫ ɢɛɜɦɩɥɣɫɩɝɛɨ 

ɟɫɮɞɩɤ ɬɠɬɬɣɠɤ ɝɝɩɟɛ-ɝɶɝɩɟɛ)

Ⱦɪɭɝɨɣ ɢɧɬɟɪɮɟɣɫ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɡɚɩɪɨɫɢɥ ɛɥɨɤɢɪɨɜɤɭ ɨɩɟɪɚ-

ɰɢɣ (SYSTem:LOCK:REQuest?).

+540

Cannot use overload as math reference 

(Ɉɠɝɩɢɧɩɡɨɩ ɣɬɪɩɦɷɢɩɝɛɭɷ ɢɨɛɲɠɨɣɠ 

ɪɠɫɠɪɩɦɨɠɨɣɺ ɥɛɥ ɩɪɩɫɨɩɠ ɟɦɺ 

ɧɛɭɠɧɛɭɣɲɠɬɥɣɰ ɩɪɠɫɛɱɣɤ)

Ɂɧɚɱɟɧɢɟ ɩɟɪɟɩɨɥɧɟɧɢɹ (9,91E+37) ɧɟɥɶɡɹ ɢɫɩɨɥɶɡɨɜɚɬɶ
ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɮɭɧɤɰɢɣ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ 

NULL, PCT, PPM ɢɥɢ PPB.

+541

Cannot use zero as math reference for 

PCT, PPM, or PPB scaling functions 

(Ɉɠɝɩɢɧɩɡɨɩ ɣɬɪɩɦɷɢɩɝɛɭɷ ɨɮɦɷ
ɥɛɥ ɩɪɩɫɨɩɠ ɟɦɺ ɢɨɛɲɠɨɣɠ ɟɦɺ 

ɧɛɭɠɧɛɭɣɲɠɬɥɣɰ ɩɪɠɫɛɱɣɤ 

ɧɛɬɳɭɛɜɣɫɩɝɛɨɣɺ PCT, PPM ɣ PPB)

Ɂɧɚɱɟɧɢɟ ɧɭɥɹ (0) ɧɟɥɶɡɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɨɝɨ 

ɡɧɚɱɟɧɢɹ ɞɥɹ ɮɭɧɤɰɢɣ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ PCT, PPM ɢɥɢ PPB.

+580
No valid external timebase (Ɉɠɭ 

ɟɩɪɮɬɭɣɧɩɤ ɝɨɠɳɨɠɤ ɫɛɢɝɠɫɭɥɣ)

ɇɚ ɱɚɫɬɨɬɨɦɟɪ ɩɨɞɚɟɬɫɹ ɜɧɟɲɧɢɣ ɫɢɝɧɚɥ ɪɚɡɜɟɪɬɤɢ, ɱɚɫɬɨɬɚ 

ɤɨɬɨɪɨɝɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɡɧɚɱɟɧɢɣ 1, 5 ɢ 10 ɆȽɰ, ɢɥɢ ɱɚɫɬɨɬɚ ɪɚɡ-

ɜɟɪɬɤɢ ɧɟɩɪɚɜɢɥɶɧɨ ɭɤɚɡɚɧɚ ɤɨɦɚɧɞɨɣ 

SENse:ROSCillator:EXTernal:FREQuency.

+800
Non-volatile memory write failure (Ɍɜɩɤ 

ɢɛɪɣɬɣ ɝ ɪɩɬɭɩɺɨɨɮɹ ɪɛɧɺɭɷ)

Ɏɚɣɥ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɧɚɫɬɪɨɟɤ (.prf) ɢɦɟɟɬ ɧɟɞɨɩɭɫɬɢɦɵɣ 

ɮɨɪɦɚɬ ɢ ɟɝɨ ɧɟɥɶɡɹ ɫɨɯɪɚɧɢɬɶ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɟɲ-ɩɚɦɹɬɢ 

ɢɥɢ ɧɚ ɜɧɟɲɧɟɦ USB-ɧɚɤɨɩɢɬɟɥɟ.

+810
State has not been stored (Ɍɩɬɭɩɺɨɣɠ 

ɨɠ ɬɩɰɫɛɨɠɨɩ)

ɋɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ, ɭɤɚɡɚɧɧɨɟ ɤɨɦɚɧɞɨɣ 

MMEMory:LOAD:STATe <"ɮɚɣɥ">, ɫɨɞɟɪɠɢɬ ɧɟɤɨɪɪɟɤɬɧɭɸ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ ɢ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɡɚɝɪɭɠɟɧɨ.

Ɍɚɛɥɢɰɚ A-1 Ɉɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ 53210A

Кɩɟ Ɍɩɩɜɴɠɨɣɠ ɉɪɣɬɛɨɣɠ
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+820

Model and Serial Numbers not restored 

(ɇɩɟɠɦɷ ɣ ɬɠɫɣɤɨɶɤ ɨɩɧɠɫ
ɨɠ ɝɩɬɬɭɛɨɩɝɦɠɨɶ)

ɉɨɫɥɟ ɡɚɦɟɧɵ ɩɥɚɬɵ ɩɪɨɰɟɫɫɨɪɚ (ɤɨɧɬɪɨɥɥɟɪɚ) P500 ɢɥɢ 

ɨɫɧɨɜɧɨɣ ɩɥɚɬɵ ɢɡɦɟɪɟɧɢɣ ɭɤɚɡɚɧɧɵɟ ɞɥɹ ɧɢɯ ɧɨɦɟɪ ɦɨɞɟɥɢ 

ɢ ɢɥɢ) ɫɟɪɢɣɧɵɣ ɧɨɦɟɪ ɧɟ ɫɨɜɩɚɞɚɸɬ ɫ ɫɨɯɪɚɧɟɧɧɵɦɢ ɡɧɚɱɟɧɢ-

ɹɦɢ. ɉɨɜɬɨɪɧɨ ɫɨɯɪɚɧɢɬɟ ɧɨɦɟɪ ɦɨɞɟɥɢ ɢ ɫɟɪɢɣɧɵɣ ɧɨɦɟɪ 

ɱɟɪɟɡ ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ ɩɪɢɛɨɪɚ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɢɧɬɟɪɚɤɬɢɜ-

ɧɵɦɢ ɩɨɞɫɤɚɡɤɚɦɢ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɷɬɨɦ 

ɦɨɠɧɨ ɧɚɣɬɢ ɜ Рɭɤɨɜɨɞɫɬɜɟ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 53210A.

+821

Controller and measurement board 

model numbers do not match (Ɉɩɧɠɫɛ 

ɧɩɟɠɦɣ ɟɦɺ ɪɦɛɭɶ ɥɩɨɭɫɩɦɦɠɫɛ
ɣ ɪɦɛɭɶ ɣɢɧɠɫɠɨɣɤ ɨɠ ɬɩɝɪɛɟɛɹɭ)

+822

Controller and measurement board 

model numbers do not match 

(Ɍɠɫɣɤɨɶɠ ɨɩɧɠɫɛ ɟɦɺ ɪɦɛɭɶ 

ɥɩɨɭɫɩɦɦɠɫɛ ɣ ɪɦɛɭɶ ɣɢɧɠɫɠɨɣɤ
ɨɠ ɬɩɝɪɛɟɛɹɭ)

ɉɳɣɜɥɣ ɥɛɦɣɜɫɩɝɥɣ

+701

Calibration error; security defeated 

(ɉɳɣɜɥɛ ɥɛɦɣɜɫɩɝɥɣ; ɨɛɫɮɳɠɨɣɠ 

ɭɫɠɜɩɝɛɨɣɤ ɜɠɢɩɪɛɬɨɩɬɭɣ)

ȿɫɥɢ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ ɡɚɦɤɧɭɬɚ ɩɟɪɟɦɵɱɤɚ ɡɚɳɢɬɵ ɤɚɥɢ-

ɛɪɨɜɤɢ (CAL ENABLE), ɩɨɹɜɥɹɟɬɫɹ ɷɬɚ ɨɲɢɛɤɚ ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟ-

ɧɢɹ ɨ ɫɛɪɨɫɟ ɩɚɪɨɥɹ ɡɚɳɢɬɵ. ɉɨɞɪɨɛɧɟɟ ɫɦ. ɪɚɡɞɟɥ «ɋɛɪɨɫ 

ɩɚɪɨɥɹ ɡɚɳɢɬɵ» ɜ Рɭɤɨɜɨɞɫɬɜɟ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 53210A.

+702

Calibration error; calibration memory
is secured (ɉɳɣɜɥɛ ɥɛɦɣɜɫɩɝɥɣ; 

ɪɛɧɺɭɷ ɥɛɦɣɜɫɩɝɥɣ ɢɛɴɣɴɠɨɛ)

ɇɟɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɤɚɥɢɛɪɨɜɤɭ, ɩɨɤɚ ɩɚɦɹɬɶ ɤɚɥɢɛɪɨɜɤɢ 

ɡɚɳɢɳɟɧɚ. ɉɨɞɪɨɛɧɟɟ ɫɦ. ɪɚɡɞɟɥɵ «Ɋɚɡɛɥɨɤɢɪɨɜɚɧɢɟ ɫɱɟɬ-

ɱɢɤɚ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ» ɢ «Ȼɥɨɤɢɪɨɜɤɚ ɱɚɫɬɨɬɨɦɟɪɚ» ɜ ɝɥɚɜɟ 2 

Рɭɤɨɜɨɞɫɬɜɚ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 53210A. Ʉɨɦɚɧɞɚ 

CAL:SEC:STAT ON ɩɨɡɜɨɥɹɟɬ ɜɜɟɫɬɢ ɤɨɞ ɡɚɳɢɬɵ ɱɟɪɟɡ ɭɞɚɥɟɧ-

ɧɵɣ ɢɧɬɟɪɮɟɣɫ.

+703

Calibration error; secure code provided 

was invalid (ɉɳɣɜɥɛ ɥɛɦɣɜɫɩɝɥɣ; 

ɪɫɠɟɩɬɭɛɝɦɠɨ ɨɠɥɩɫɫɠɥɭɨɶɤ ɥɩɟ 

ɢɛɴɣɭɶ)

ȼɜɟɞɟɧ ɧɟɤɨɪɪɟɤɬɧɵɣ ɤɨɞ ɡɚɳɢɬɵ.

+704

Calibration error; secure code too long 

(ɉɳɣɜɥɛ ɥɛɦɣɜɫɩɝɥɣ; ɬɦɣɳɥɩɧ 

ɟɦɣɨɨɶɤ ɥɩɟ ɢɛɴɣɭɶ)

ɉɪɟɞɨɫɬɚɜɥɟɧ ɤɨɞ ɡɚɳɢɬɵ ɞɥɢɧɨɣ ɛɨɥɟɟ 12 ɫɢɦɜɨɥɨɜ.

+705

Calibration error; calibration aborted 

(ɉɳɣɜɥɛ ɥɛɦɣɜɫɩɝɥɣ; ɥɛɦɣɜɫɩɝɥɛ 

ɪɫɠɫɝɛɨɛ)

ɉɨɥɶɡɨɜɚɬɟɥɶ ɩɪɟɪɜɚɥ (ɨɫɬɚɧɨɜɢɥ) ɜɵɩɨɥɧɹɜɲɢɣɫɹ ɩɪɨɰɟɫɫ 

ɤɚɥɢɛɪɨɜɤɢ.

Ɍɚɛɥɢɰɚ A-1 Ɉɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ 53210A

Кɩɟ Ɍɩɩɜɴɠɨɣɠ ɉɪɣɬɛɨɣɠ
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+706

Calibration error; provided value out
of range (ɉɳɣɜɥɛ ɥɛɦɣɜɫɩɝɥɣ; ɪɫɠɟɩ-

ɬɭɛɝɦɠɨɩ ɢɨɛɲɠɨɣɠ ɢɛ ɪɫɠɟɠɦɛɧɣ 

ɟɩɪɮɬɭɣɧɩɞɩ ɟɣɛɪɛɢɩɨɛ)

ȼɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɞɨɩɭɫɬɢ-

ɦɨɝɨ ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɜɜɨɞɢɦɵɯ ɡɧɚɱɟɧɢɣ.

+707

Calibration error; computed correction 

factor out of range (ɉɳɣɜɥɛ ɥɛɦɣ-

ɜɫɩɝɥɣ; ɫɛɬɲɠɭɨɶɤ ɥɩɸɯɯɣɱɣɠɨɭ ɥɩɫ-

ɫɠɥɭɣɫɩɝɥɣ ɢɛ ɪɫɠɟɠɦɛɧɣ ɟɩɪɮɬɭɣ-

ɧɩɞɩ ɟɣɛɪɛɢɩɨɛ)

ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɬɚɤɨɣ ɨɲɢɛɤɢ ɩɟɪɟɡɚɝɪɭɡɢɬɟ ɩɪɢɛɨɪ ɩɨ ɩɢɬɚɧɢɸ 

ɢ ɡɚɩɭɫɬɢɬɟ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɭ. ɉɪɨɜɟɪɶɬɟ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɤɚɥɢ-

ɛɪɨɜɤɢ (ɧɚɫɬɪɨɣɤɭ ɩɪɢɛɨɪɚ ɢ ɩɨɞɤɥɸɱɟɧɢɹ), ɡɚɬɟɦ ɜɵɩɨɥɧɢɬɟ 

ɩɨɜɬɨɪɧɭɸ ɤɚɥɢɛɪɨɜɤɭ ɩɪɢɛɨɪɚ. ȿɫɥɢ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɚ ɡɚɜɟɪ-

ɲɢɬɫɹ ɫɛɨɟɦ ɢɥɢ ɤɚɥɢɛɪɨɜɤɚ ɧɟ ɛɭɞɟɬ ɭɫɩɟɲɧɨ ɜɵɩɨɥɧɟɧɚ, ɫɜɹ-

ɠɢɬɟɫɶ ɫ Keysight. 

+711

Calibration error; calibration string too 

long (ɉɳɣɜɥɛ ɥɛɦɣɜɫɩɝɥɣ; ɬɦɣɳɥɩɧ 

ɟɦɣɨɨɛɺ ɬɭɫɩɥɛ ɥɛɦɣɜɫɩɝɥɣ)

ɋɨɨɛɳɟɧɢɟ, ɤɨɬɨɪɨɟ ɧɭɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɶ ɤɚɥɢɛɪɨɜɤɢ, 

ɢɦɟɟɬ ɞɥɢɧɭ ɛɨɥɟɟ 40 ɫɢɦɜɨɥɨɜ.

+712 Calibration failed (Ɍɜɩɤ ɥɛɦɣɜɫɩɝɥɣ) ɉɪɨɢɡɨɲɟɥ ɫɛɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɜɹɠɢɬɟɫɶ ɫ Keysight.

+713

Channel 2 calibration signal not 

detected (Ƚ ɥɛɨɛɦɠ 2 ɨɠ ɩɜɨɛɫɮɡɠɨ 

ɬɣɞɨɛɦ ɥɛɦɣɜɫɩɝɥɣ)

ɂɫɬɨɱɧɢɤ ɫɢɝɧɚɥɚ ɤɚɥɢɛɪɨɜɤɢ ɧɟ ɩɨɞɤɥɸɱɟɧ ɤ ɜɯɨɞɭ ɤɚɧɚɥɚ 2.

+714

Channel 2 calibration signal power level 

error (Ɉɠɝɠɫɨɶɤ ɮɫɩɝɠɨɷ ɧɩɴɨɩɬɭɣ 

ɟɦɺ ɬɣɞɨɛɦɛ ɥɛɦɣɜɫɩɝɥɣ ɝ ɥɛɨɛɦɠ 2)

ɍɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɩɨɥɭɱɟɧɧɨɝɨ ɫɢɝɧɚɥɚ ɤɚɥɢɛɪɨɜɤɢ ɜɵɯɨɞɢɬ 

ɡɚ ɩɪɟɞɟɥɵ ɞɨɩɭɫɬɢɦɨɝɨ ɞɢɚɩɚɡɨɧɚ.

+715

Channel 2 calibration signal frequency 

error (Ɉɠɝɠɫɨɛɺ ɲɛɬɭɩɭɛ ɟɦɺ ɬɣɞɨɛɦɛ 

ɥɛɦɣɜɫɩɝɥɣ ɝ ɥɛɨɛɦɠ 2)

ɑɚɫɬɨɬɚ ɩɨɥɭɱɟɧɧɨɝɨ ɫɢɝɧɚɥɚ ɤɚɥɢɛɪɨɜɤɢ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ 

ɞɨɩɭɫɬɢɦɨɝɨ ɞɢɚɩɚɡɨɧɚ.

+716

Channel 2 calibration signal is not CW 

(Ɍɣɞɨɛɦ ɥɛɦɣɜɫɩɝɥɣ ɝ ɥɛɨɛɦɠ 2 ɨɠ ɺɝɦɺ-

ɠɭɬɺ ɨɠɪɫɠɫɶɝɨɶɧ ɬɣɞɨɛɦɩɧ)

ɉɨɞɚɜɚɟɦɵɣ ɜ ɤɚɧɚɥ 2 ɫɢɝɧɚɥ ɤɚɥɢɛɪɨɜɤɢ ɞɨɥɠɟɧ ɢɦɟɬɶ ɮɨɪɦɭ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɢɝɧɚɥɚ, ɚ ɧɟ ɢɦɩɭɥɶɫɧɨɝɨ ɫɢɝɧɚɥɚ.

+717

Channel 2 calibration timeout occurred 

(Ɍɫɛɜɩɭɛɦ ɭɛɤɧ-ɛɮɭ ɥɛɦɣɜɫɩɝɥɣ
ɝ ɥɛɨɛɦɠ 2)

Ʉɚɥɢɛɪɨɜɤɭ ɧɚ ɭɤɚɡɚɧɧɨɦ ɭɪɨɜɧɟ ɦɨɳɧɨɫɬɢ ɧɟ ɭɞɚɥɨɫɶ ɡɚɜɟɪ-

ɲɢɬɶ ɡɚ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɜɪɟɦɹ 1,2 ɫ. ȼɵɩɨɥɧɢɬɟ ɫɚɦɨɞɢɚɝɧɨ-

ɫɬɢɤɭ, ɱɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɥɚɬɵ ɤɚɧɚɥɚ 2
ɢ ɩɪɨɜɟɪɶɬɟ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ.

+720

Auto-calibration failed; input signal 

detected (Ɍɜɩɤ ɛɝɭɩɧɛɭɣɲɠɬɥɩɤ 

ɥɛɦɣɜɫɩɝɥɣ; ɩɜɨɛɫɮɡɠɨ ɝɰɩɟɨɩɤ 

ɬɣɞɨɛɦ)

ɇɚ ɜɯɨɞɧɨɦ ɤɚɧɚɥɟ ɜ ɩɪɨɰɟɫɫɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɤɚɥɢɛɪɨɜɤɢ
ɧɟ ɞɨɥɠɧɨ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɧɢɤɚɤɢɯ ɫɢɝɧɚɥɨɜ.

Ɍɚɛɥɢɰɚ A-1 Ɉɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ 53210A

Кɩɟ Ɍɩɩɜɴɠɨɣɠ ɉɪɣɬɛɨɣɠ
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+742

Calibration data lost: corrections 

(Ɋɩɭɠɫɺ ɟɛɨɨɶɰ ɥɛɦɣɜɫɩɝɥɣ: 

ɥɩɫɫɠɥɭɣɫɩɝɥɣ)

Ⱦɚɧɧɵɟ ɩɪɢɛɨɪɚ ɨ ɤɚɥɢɛɪɨɜɤɟ ɭɬɪɚɱɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɧɨɜɥɟ-

ɧɢɹ ɩɪɨɲɢɜɤɢ, ɩɨɫɥɟ ɤɨɬɨɪɨɣ ɫɬɚɪɵɟ ɞɚɧɧɵɟ ɬɟɪɹɸɬ ɩɪɢɦɟɧɢ-

ɦɨɫɬɶ, ɢɥɢ ɢɡ-ɡɚ ɫɛɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɵɩɨɥɧɢɬɟ ɩɨɜɬɨɪɧɭɸ 

ɤɚɥɢɛɪɨɜɤɭ ɩɪɢɛɨɪɚ.

+748
Calibration memory write failure (Ɍɜɩɤ 

ɢɛɪɣɬɣ ɝ ɪɛɧɺɭɷ ɥɛɦɣɜɫɩɝɥɣ)

ɉɪɨɢɡɨɲɥɚ ɨɲɢɛɤɚ ɩɪɢ ɡɚɩɢɫɢ ɞɚɧɧɵɯ ɤɚɥɢɛɪɨɜɤɢ ɜɨ ɜɧɭɬɪɟɧ-

ɧɸɸ ɮɥɟɲ-ɩɚɦɹɬɶ ɱɚɫɬɨɬɨɦɟɪɚ. ȼɵɩɨɥɧɢɬɟ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɭ 

ɞɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ ɱɚɫɬɨɬɨɦɟɪɚ, ɡɚɬɟɦ ɩɨɜɬɨɪɢɬɟ ɩɪɨɰɟɞɭɪɭ
ɤɚɥɢɛɪɨɜɤɢ.

+750
Calibration data not restored (ȿɛɨɨɶɠ 

ɥɛɦɣɜɫɩɝɥɣ ɨɠ ɝɩɬɬɭɛɨɩɝɦɠɨɶ)

ɉɨɫɥɟ ɪɟɦɨɧɬɚ ɧɟ ɛɵɥ ɜɵɩɨɥɧɟɧ ɩɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɚɧ-

ɧɵɯ ɤɚɥɢɛɪɨɜɤɢ, ɩɪɟɞɥɨɠɟɧɧɵɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

ɉɳɣɜɥɣ ɬɛɧɩɟɣɛɞɨɩɬɭɣɥɣ

+901

Self-Test failed: auto-calibration failure 

(Ɍɜɩɤ ɬɛɧɩɟɣɛɞɨɩɬɭɣɥɣ: ɬɜɩɤ 

ɛɝɭɩɧɛɭɣɲɠɬɥɩɤ ɥɛɦɣɜɫɩɝɥɣ)

ɉɪɨɢɡɨɲɟɥ ɫɛɨɣ ɜ ɩɪɨɰɟɫɫɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɤɚɥɢɛɪɨɜɤɢ ɩɪɢ 

ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɟ. ɉɨɜɬɨɪɢɬɟ ɩɪɨɰɟɫɫ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ. ȿɫɥɢ 

ɩɪɨɛɥɟɦɚ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɤɚɥɢɛɪɨɜɤɨɣ ɩɨɜɬɨɪɢɬɫɹ ɫɧɨɜɚ, 

ɜɟɪɨɹɬɧɵ ɩɪɨɛɥɟɦɵ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɪɢɛɨɪɚ.
ɋɜɹɠɢɬɟɫɶ ɫ Keysight.

+903

Self-Test failed: real-time clock setting 

lost (Ɍɜɩɤ ɬɛɧɩɟɣɛɞɨɩɬɭɣɥɣ: ɮɭɫɛ-

ɲɠɨɶ ɨɛɬɭɫɩɤɥɣ ɲɛɬɩɝ ɫɠɛɦɷɨɩɞɩ
ɝɫɠɧɠɨɣ)

ȼɵɩɨɥɧɢɬɟ ɫɛɪɨɫ ɱɚɫɨɜ ɩɪɢɛɨɪɚ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ Utility 

(ɂɧɫɬɪɭɦɟɧɬɵ) -> System Setup (ɇɚɫɬɪɨɣɤɚ ɫɢɫɬɟɦɵ) -> Date/

Time (Ⱦɚɬɚ/ȼɪɟɦɹ) ɢɥɢ ɤɨɦɚɧɞɵ SYSTem:TIME or 

SYSTEM:DATE. ɉɨɜɬɨɪɢɬɟ ɩɪɨɰɟɫɫ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ.

+904

Self-Test failed: main CPU error 

accessing boot environment (Ɍɜɩɤ 

ɬɛɧɩɟɣɛɞɨɩɬɭɣɥɣ: ɩɳɣɜɥɛ ɞɦɛɝɨɩɞɩ 

ɪɫɩɱɠɬɬɩɫɛ ɪɫɣ ɩɜɫɛɴɠɨɣɣ ɥ ɬɫɠɟɠ 

ɢɛɞɫɮɢɥɣ)

ɉɪɨɜɟɪɶɬɟ ɧɚɥɢɱɢɟ ɨɛɧɨɜɥɟɧɢɣ ɩɪɨɲɢɜɤɢ, ɭɫɬɚɧɨɜɢɬɟ ɫɜɟɠɭɸ 

ɜɟɪɫɢɸ, ɟɫɥɢ ɩɨɬɪɟɛɭɟɬɫɹ, ɢ ɩɨɜɬɨɪɢɬɟ ɩɪɨɰɟɫɫ ɫɚɦɨɞɢɚɝɧɨ-

ɫɬɢɤɢ. ȿɫɥɢ ɨɲɢɛɤɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɨɫɥɟɞɧɟɣ ɜɟɪɫɢɢ ɩɪɨɲɢɜɤɢ, 

ɫɜɹɠɢɬɟɫɶ ɫ Keysight.

+905

Self-Test failed: failed to read FPGA 

revision (Ɍɜɩɤ ɬɛɧɩɟɣɛɞɨɩɬɭɣɥɣ:
ɨɠ ɮɟɛɦɩɬɷ ɪɫɩɲɣɭɛɭɷ ɝɠɫɬɣɹ FPGA)

+906

Self-Test failed: FPGA revision is less 

than expected (Ɍɜɩɤ ɬɛɧɩɟɣɛɞɨɩɬɭɣɥɣ: 

ɜɩɦɠɠ ɬɭɛɫɛɺ ɝɠɫɬɣɺ FPGA, 

ɲɠɧ ɩɡɣɟɛɦɩɬɷ)

+907

Self-Test failed: PIC communication 

failure (Ɍɜɩɤ ɬɛɧɩɟɣɛɞɨɩɬɭɣɥɣ: ɬɜɩɤ 

ɩɜɧɠɨɛ ɟɛɨɨɶɧɣ ɬ PIC)

Ɍɚɛɥɢɰɚ A-1 Ɉɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ 53210A

Кɩɟ Ɍɩɩɜɴɠɨɣɠ ɉɪɣɬɛɨɣɠ
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+908

Self-Test failed: battery test failed (Ɍɜɩɤ 

ɬɛɧɩɟɣɛɞɨɩɬɭɣɥɣ: ɬɜɩɤ ɪɫɩɝɠɫɥɣ 

ɛɥɥɮɧɮɦɺɭɩɫɛ) ȼ ɩɪɨɰɟɫɫɟ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɫɜɹɡɢ 

ɫ ɨɩɰɢɨɧɚɥɶɧɵɦɢ ɛɥɨɤɚɦɢ ɚɤɤɭɦɭɥɹɬɨɪɚ, GPIB ɢ ɤɚɧɚɥɚ 2. 

ɉɪɨɜɟɪɶɬɟ ɧɚɥɢɱɢɟ ɨɛɧɨɜɥɟɧɢɣ ɩɪɨɲɢɜɤɢ, ɭɫɬɚɧɨɜɢɬɟ ɫɜɟɠɭɸ 

ɜɟɪɫɢɸ, ɟɫɥɢ ɩɨɬɪɟɛɭɟɬɫɹ, ɢ ɩɨɜɬɨɪɢɬɟ ɩɪɨɰɟɫɫ ɫɚɦɨɞɢɚɝɧɨ-

ɫɬɢɤɢ. ȿɫɥɢ ɨɲɢɛɤɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɨɫɥɟɞɧɟɣ ɜɟɪɫɢɢ ɩɪɨ-

ɲɢɜɤɢ, ɫɜɹɠɢɬɟɫɶ ɫ Keysight.

+909

Self-Test failed: GPIB test failed (Ɍɜɩɤ 

ɬɛɧɩɟɣɛɞɨɩɬɭɣɥɣ: ɬɜɩɤ ɪɫɩɝɠɫɥɣ 

GPIB)

+910

Self-Test failed: channel 2 test failed 

(Ɍɜɩɤ ɬɛɧɩɟɣɛɞɨɩɬɭɣɥɣ: ɬɜɩɤ 

ɪɫɩɝɠɫɥɣ ɥɛɨɛɦɛ 2)

+911

Self-Test failed: front panel revision 

check failed (Ɍɜɩɤ ɬɛɧɩɟɣɛɞɨɩɬɭɣɥɣ: 

ɬɜɩɤ ɪɫɩɝɠɫɥɣ ɝɠɫɬɣɣ ɪɠɫɠɟɨɠɤ 

ɪɛɨɠɦɣ)

ɉɪɨɜɟɪɶɬɟ ɧɚɥɢɱɢɟ ɨɛɧɨɜɥɟɧɢɣ ɩɪɨɲɢɜɤɢ, ɭɫɬɚɧɨɜɢɬɟ ɫɜɟɠɭɸ 

ɜɟɪɫɢɸ, ɟɫɥɢ ɩɨɬɪɟɛɭɟɬɫɹ, ɢ ɩɨɜɬɨɪɢɬɟ ɩɪɨɰɟɫɫ ɫɚɦɨɞɢɚɝɧɨ-

ɫɬɢɤɢ. ȿɫɥɢ ɨɲɢɛɤɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɨɫɥɟɞɧɟɣ ɜɟɪɫɢɢ ɩɪɨɲɢɜɤɢ, 

ɫɜɹɠɢɬɟɫɶ ɫ Keysight.
+912

Self-Test failed: measurement board test 

failed (Ɍɜɩɤ ɬɛɧɩɟɣɛɞɨɩɬɭɣɥɣ: ɬɜɩɤ 

ɪɫɩɝɠɫɥɣ ɪɦɛɭɶ ɣɢɧɠɫɠɨɣɤ)

Ɍɚɛɥɢɰɚ A-1 Ɉɩɢɫɚɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ 53210A

Кɩɟ Ɍɩɩɜɴɠɨɣɠ ɉɪɣɬɛɨɣɠ
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Ⱥɥɮɚɜɢɬɧɵɣ ɭɤɚɡɚɬɟɥɶ

ɋɢɦɜɨɥɶɧɵɟ
*RCL, 208
*SAV, 208

C
CONFigure?, 91

G
GPIB

ɚɞɪɟɫɧɚɹ ɫɬɪɨɤɚ, 67
ɞɨɛɚɜɥɟɧɢɟ
ɩɪɢɛɨɪɨɜ, 65
ɢɡɦɟɧɟɧɢɟ ɚɞɪɟɫɚ, 63, 67
ɤɨɧɮɢɝɭɪɚɰɢɹ
ɢɧɬɟɪɮɟɣɫɚ, 56

I
IP-ɚɞɪɟɫ ɢ ɢɦɹ ɯɨɫɬɚ

ɩɨɥɭɱɟɧɢɟ, 50
IP-ɚɞɪɟɫɚ ɢ ɢɦɟɧɚ
ɯɨɫɬɨɜ, 60
IVI-COM

ɨɛɧɨɜɥɟɧɢɹ
ɞɪɚɣɜɟɪɨɜ, 70, 75

L
L4490A

ɝɥɚɜɧɵɣ ɷɤɪɚɧ
ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ, 49
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ
ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ, 49

L4491A
ɝɥɚɜɧɵɣ ɷɤɪɚɧ
ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ, 49
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ
ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ, 49

LAN
ɞɨɛɚɜɥɟɧɢɟ
ɩɪɢɛɨɪɨɜ, 57
ɤɨɧɮɢɝɭɪɚɰɢɹ
ɢɧɬɟɪɮɟɣɫɚ, 56

M
M/x-B, 152
Mx-B, 149, 151

N
NISPOM, 43

U
USB

ɚɞɪɟɫɧɚɹ ɫɬɪɨɤɚ, 63
ɞɨɛɚɜɥɟɧɢɟ
ɩɪɢɛɨɪɨɜ, 62
ɤɨɧɮɢɝɭɪɚɰɢɹ
ɢɧɬɟɪɮɟɣɫɚ, 56

USB-ɧɚɤɨɩɢɬɟɥɢ, 200

Ⱥ
ɚɛɫɨɥɸɬɧɵɣ ɩɨɪɨɝɨɜɵɣ
ɭɪɨɜɟɧɶ, 111
ɚɜɬɨɜɵɪɚɜɧɢɜɚɧɢɟ, 112

ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ
ɜɵɪɚɜɧɢɜɚɧɢɟ
ɫɢɫɬɟɦɵ, 115
ɱɚɫɬɨɬɧɵɣ
ɞɢɚɩɚɡɨɧ, 115

ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ
ɭɫɬɚɧɨɜɤɚ ɞɢɚɩɚɡɨɧɚ, 170
ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ
ɜɵɪɚɜɧɢɜɚɧɢɟ, 41
ɚɞɪɟɫɚɰɢɹ

IP-ɚɞɪɟɫɚ ɢ ɢɦɟɧɚ
ɯɨɫɬɨɜ, 61
ɢɡɦɟɧɟɧɢɟ
ɚɞɪɟɫɚ GPIB, 67

ɚɞɪɟɫɚɰɢɹ ɩɪɢɛɨɪɚ
IP-ɚɞɪɟɫɚ ɢ ɢɦɟɧɚ
ɯɨɫɬɨɜ, 61
ɚɞɪɟɫɧɚɹ
ɫɬɪɨɤɚ GPIB, 67
ɚɞɪɟɫɧɚɹ
ɫɬɪɨɤɚ USB, 63

ɚɞɪɟɫɧɚɹ ɫɬɪɨɤɚ
GPIB, 63, 67

Ȼ
Ȼɢɛɥɢɨɬɟɤɢ ɜɜɨɞɚ-
ɜɵɜɨɞɚ, 54

ɛɢɛɥɢɨɬɟɤɢ ɜɜɨɞɚ-
ɜɵɜɨɞɚ

ɫɢɫɬɟɦɧɵɟ
ɬɪɟɛɨɜɚɧɢɹ, 55

Ȼɢɛɥɢɨɬɟɤɢ ɜɜɨɞɚ-
ɜɵɜɨɞɚ Keysight

ɫɢɫɬɟɦɧɵɟ
ɬɪɟɛɨɜɚɧɢɹ, 55

ɛɢɛɥɢɨɬɟɤɢ ɜɜɨɞɚ-
ɜɵɜɨɞɚ Keysight

ɭɫɬɚɧɨɜɤɚ, 54
ɛɢɬ ɩɟɪɟɝɪɭɡɤɢ
ɩɨ ɧɚɩɪɹɠɟɧɢɸ, 104
ɛɭɮɟɪ ɜɵɜɨɞɚ

ɨɩɢɫɚɧɢɟ, 194
ɩɟɪɟɞɚɱɚ ɨɬɫɱɟɬɨɜ, 194

ȼ
ɜɜɨɞ-ɜɵɜɨɞ (IO)

ɞɨɛɚɜɥɟɧɢɟ
ɩɪɢɛɨɪɨɜ GPIB, 65
ɞɨɛɚɜɥɟɧɢɟ
ɩɪɢɛɨɪɨɜ LAN, 57

ɜɟɛ-ɢɧɬɟɪɮɟɣɫ
ɤɨɧɮɢɝɭɪɚɰɢɹ
ɛɪɚɭɡɟɪɚ, 50
ɧɚɱɚɥɨ ɪɚɛɨɬɵ, 49
ɩɨɞɤɥɸɱɟɧɢɟ
ɩɪɢɛɨɪɚ, 49

ȼɟɛ-ɢɧɬɟɪɮɟɣɫ ɩɪɢɛɨɪɚ
ɢ ɢɧɬɟɪɚɤɬɢɜɧɵɣ ɜɜɨɞ-
ɜɵɜɨɞ, 67
ɜɢɞ

ɞɢɫɩɥɟɹ, 25
ɡɚɞɧɟɣ ɩɚɧɟɥɢ, 24
ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, 23

ɜɢɞ ɞɢɫɩɥɟɹ, 25
ɜɢɞ ɡɚɞɧɟɣ ɩɚɧɟɥɢ, 24
ɜɢɞ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, 23
ɜɤɥɸɱɟɧɢɟ, 160
ɜɤɥɸɱɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɚ, 31
ɜɤɥɸɱɟɧɢɟ ɥɢɧɟɣɱɚɬɵɯ 
ɞɢɚɝɪɚɦɦ, 165
ɜɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ, 29
ɜɤɥɸɱɟɧɢɟ ɩɪɨɜɟɪɤɢ
ɩɪɟɞɟɥɨɜ, 160
ɜɤɥɸɱɟɧɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ
ɮɭɧɤɰɢɣ, 156
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ɜɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɣ
ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ, 148
ɜɧɟɲɧɢɣ ɜɢɞ

ɩɪɢɛɨɪɚ, 26
ɜɧɟɲɧɢɣ ɜɢɞ ɩɪɢɛɨɪɚ, 26
ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ
ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ,
ɩɪɢɦɟɪ, 81
ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ
ɫɬɪɨɛɚ, 142
ɜɧɟɲɧɢɣ ɨɩɨɪɧɵɣ ɫɢɝɧɚɥ

ɨɛɧɚɪɭɠɟɧɢɟ
ɱɚɫɬɨɬɵ, 81

ɜɧɭɬɪɟɧɧɹɹ ɮɥɟɲ-
ɩɚɦɹɬɶ, 200
ɜɪɟɦɹ ɢ ɞɚɬɚ

ɧɚɫɬɪɨɣɤɚ, 40
ɜɪɟɦɹ ɫɬɪɨɛɚ

ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ, 137
ɜɫɬɪɨɟɧɧɚɹ

ɫɩɪɚɜɨɱɧɚɹ ɫɢɫɬɟɦɚ, 34
ɜɯɨɞ

ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ
ɜɵɪɚɜɧɢɜɚɧɢɟ, 112
ɛɢɬ ɩɟɪɟɝɪɭɡɤɢ
ɩɨ ɧɚɩɪɹɠɟɧɢɸ, 104
ɡɚɳɢɬɧɵɟ ɩɪɟɞɟɥɵ, 104
ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ
ɫɢɝɧɚɥɚ, 119
ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɟɣ
ɫɢɝɧɚɥɚ, 119
ɤɨɷɮɮɢɰɢɟɧɬ
ɩɪɨɛɧɢɤɚ, 106
ɨɛɡɨɪ ɧɚɫɬɪɨɟɤ, 102
ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɚ, 116
ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ
ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, 110
ɩɪɢɦɟɪ ɩɨɞɚɜɥɟɧɢɹ
ɲɭɦɚ, 117
ɩɪɢɦɟɪ ɩɨɪɨɝɨɜɨɝɨ
ɭɪɨɜɧɹ, 113
ɩɪɢɦɟɪ ɮɪɨɧɬɚ, 118
ɩɪɨɛɧɢɤɢ, 103
ɫɜɹɡɶ ɩɨ ɜɯɨɞɭ, 107
ɫɨɜɦɟɫɬɢɦɨɫɬɶ
ɜɯɨɞɨɜ ɩɪɨɛɧɢɤɨɜ, 106
ɬɪɚɤɬ ɫɢɝɧɚɥɚ, 101
ɮɢɥɶɬɪ ɧɢɡɤɢɯ
ɱɚɫɬɨɬ, 108
ɮɪɨɧɬ ɩɨɪɨɝɚ, 117

ɜɯɨɞɧɨɣ
ɞɢɚɩɚɡɨɧ, 105
ɢɦɩɟɞɚɧɫ, 103

ɤɚɧɚɥ,
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 100

ɜɵɤɥɸɱɟɧɢɟ
ɚɤɤɭɦɭɥɹɬɨɪɚ, 31
ɜɵɤɥɸɱɟɧɢɟ ɜɵɯɨɞɚ
ɫɬɪɨɛɢɪɨɜɚɧɢɹ, 142

Ƚ
ɝɟɧɟɪɚɬɨɪ ɨɩɨɪɧɵɯ ɫɢɝɧɚɥɨɜ

ɢɫɩɨɥɶɡɨɜɚɧɢɟ
ɜɧɟɲɧɟɝɨ ɝɟɧɟɪɚɬɨɪɚ
ɨɩɨɪɧɵɯ ɫɢɝɧɚɥɨɜ, 79
ɧɚɫɬɪɨɣɤɚ, 79
ɱɚɫɬɨɬɵ ɜɧɟɲɧɟɝɨ
ɫɢɝɧɚɥɚ, 81

ɝɢɫɬɟɪɟɡɢɫ, 116
ɝɪɚɮɢɤɢ ɬɪɟɧɞɚ

ɨɱɢɫɬɤɚ, 188
ɝɪɚɮɢɤɢ ɬɪɟɧɞɨɜ

ɩɪɨɪɟɠɢɜɚɧɢɟ
ɨɬɫɱɟɬɨɜ, 181

Ⱦ
ɞɚɧɧɵɟ
ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ, 147
ɞɟɫɹɬɢɱɧɵɣ
ɪɚɡɞɟɥɢɬɟɥɶ, 37
ɞɢɚɩɚɡɨɧ, 105
ɞɢɚɩɚɡɨɧ
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ
ɜɵɪɚɜɧɢɜɚɧɢɹ ɫɢɫɬɟɦɵ, 115, 116
ɞɢɚɩɚɡɨɧɵ
ɞɥɹ ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ

ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ
ɧɚɫɬɪɨɣɤɚ, 170

ɞɪɚɣɜɟɪɵ IVI
ɭɫɬɚɧɨɜɤɚ, 56

ȿ
ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ
ɞɥɹ ɨɬɫɱɟɬɨɜ, 153

Ɂ
ɡɚɝɪɭɡɤɚ
ɞɪɚɣɜɟɪɚ IVI-COM, 75
ɡɚɝɪɭɡɤɚ ɨɛɧɨɜɥɟɧɢɣ
ɩɪɨɲɢɜɤɢ, 71
ɡɚɩɭɫɤ ɱɚɫɬɨɬɨɦɟɪɚ, 131
ɡɚɳɢɬɚ ɤɚɥɢɛɪɨɜɤɢ

ɨɬɤɥɸɱɟɧɢɟ

ɞɥɹ ɨɛɧɨɜɥɟɧɢɹ
ɩɪɨɲɢɜɤɢ, 70

ɡɚɳɢɬɚ ɩɪɢɛɨɪɚ
NISPON, 43

ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢɡɚɬɨɪ, 39

ɂ
ɢɡɦɟɧɟɧɢɟ ɚɞɪɟɫɚ GPIB, 63, 67
ɢɡɦɟɧɟɧɢɟ ɧɚɫɬɪɨɟɤ
ɱɚɫɬɨɬɨɦɟɪɚ
ɩɨɫɥɟ CONFigure, 90
ɢɡɦɟɪɟɧɢɹ
ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ
ɫɢɝɧɚɥɨɜ, ɧɢɡɤɨɱɚɫɬɨɬɧɵɟ
ɫɢɝɧɚɥɵ, 113
ɢɡɦɟɪɟɧɢɹ

ɩɟɪɢɨɞ, 97
ɱɚɫɬɨɬɚ, 92
ɱɚɫɬɨɬɧɵɣ
ɤɨɷɮɮɢɰɢɟɧɬ, 94

ɢɡɦɟɪɟɧɢɹ ɩɟɪɢɨɞɚ, 97
ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɧɨɝɨ
ɤɨɷɮɮɢɰɢɟɧɬɚ, 94
ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ, 92

ɧɚɫɬɪɨɣɤɚ ɜɪɟɦɟɧɢ
ɫɬɪɨɛɚ, 137
ɩɨɥɹɪɧɨɫɬɶ ɜɧɟɲɧɟɝɨ
ɫɢɝɧɚɥɚ
ɫɬɪɨɛɢɪɨɜɚɧɢɹ, 140
ɩɨɪɨɝ ɜɧɟɲɧɟɝɨ
ɫɢɝɧɚɥɚ
ɫɬɪɨɛɢɪɨɜɚɧɢɹ, 141
ɫɬɪɨɛɢɪɨɜɚɧɢɟ, 136

ɢɦɟɧɚ ɩɚɩɨɤ
ɜɜɨɞ ɫ ɩɟɪɟɞɧɟɣ
ɩɚɧɟɥɢ, 202

ɢɦɟɧɚ ɯɨɫɬɨɜ
ɢ IP-ɚɞɪɟɫɚ, 60
ɢɦɩɟɞɚɧɫ, 103

ɩɪɢɦɟɪ, 103
ɢɦɩɭɥɶɫɧɵɟ ɩɨɦɟɯɢ, 28
ɢɦɹ ɯɨɫɬɚ ɢ IP-ɚɞɪɟɫ

ɩɨɥɭɱɟɧɢɟ, 50
ɢɧɬɟɪɚɤɬɢɜɧɵɣ ɜɜɨɞ-
ɜɵɜɨɞ, 67, 68
ɢɧɬɟɪɮɟɣɫ ɜɜɨɞɚ-
ɜɵɜɨɞɚ

ɞɨɛɚɜɥɟɧɢɟ
ɩɪɢɛɨɪɨɜ, 56

ɢɧɬɟɪɮɟɣɫɵ ɜɜɨɞɚ-
ɜɵɜɨɞɚ ɉɄ

LAN, GPIB, USB, 56
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ɢɫɩɨɥɶɡɨɜɚɧɢɟ
ɜɫɬɪɨɟɧɧɨɣ ɫɩɪɚɜɨɱɧɨɣ
ɫɢɫɬɟɦɵ, 34
ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɚ, 134

Ʉ
ɤɚɬɚɥɨɝɢɡɚɰɢɹ ɩɚɩɨɤ, 217
ɤɧɨɩɤɢ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ

ɤɨɧɮɢɝɭɪɚɰɢɹ ɜɯɨɞɧɨɝɨ
ɤɚɧɚɥɚ, 101

ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɬɪɨɥɶɧɵɯ
ɬɨɱɟɤ, 130
ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ

ɡɚɩɪɨɫ, 198
ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, 156

ɤɨɦɚɧɞɵ CONFigure, 90
ɤɨɦɚɧɞɵ MEASure, 88, 90
ɤɨɦɚɧɞɵ
MEASure ɢ CONFigure, 88
ɤɨɧɮɢɝɭɪɚɰɢɹ ɞɢɫɩɥɟɹ, 35
ɤɨɧɮɢɝɭɪɚɰɢɹ ɢɧɬɟɪɧɟɬ-
ɛɪɚɭɡɟɪɚ, 50
ɤɨɧɮɢɝɭɪɚɰɢɹ ɤɨɦɩɶɸɬɟɪɚ, 61
ɤɨɩɢɪɨɜɚɧɢɟ ɮɚɣɥɨɜ, 216
ɤɨɩɢɪɨɜɚɧɢɟ ɮɚɣɥɨɜ
ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɞɧɟɣ
ɩɚɧɟɥɢ, 217
ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɛɧɢɤɚ, 106
ɤɪɚɬɤɚɹ ɢɧɮɨɪɦɚɰɢɹ
ɨɛ ɢɡɦɟɪɟɧɢɹɯ ɫ ɩɨɦɨɳɶɸ
ɱɚɫɬɨɬɨɦɟɪɚ, 78

Ʌ
ɥɢɧɟɣɱɚɬɵɟ ɞɢɚɝɪɚɦɦɵ, 163

ɜɤɥɸɱɟɧɢɟ, 165
ɧɚɫɬɪɨɣɤɚ, 167, 178
ɧɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ
ɝɪɚɧɢɰɵ, 168
ɨɬɨɛɪɚɠɟɧɢɟ
ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, 164, 177
ɨɱɢɫɬɤɚ ɞɚɧɧɵɯ, 179
ɩɪɢɦɟɪ, 171
ɩɪɨɫɦɨɬɪ ɞɚɧɧɵɯ, 177
ɫɛɪɨɫ, 172, 188
ɫɬɨɥɛɢɤɢ, 167
ɭɫɬɚɧɨɜɤɚ
ɦɢɧɢɦɚɥɶɧɵɯ
ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ
ɡɧɚɱɟɧɢɣ ɞɥɹ ɝɪɚɧɢɰ
ɞɢɚɩɚɡɨɧɚ ɫɬɨɥɛɢɤɚ, 169

Ɇ
ɦɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɣ

ɞɨɛɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɜ
ɜ ɤɨɧɮɢɝɭɪɚɰɢɸ USB, 62

ɦɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɣ Keysight
ɞɨɛɚɜɥɟɧɢɟ
ɩɪɢɛɨɪɨɜ GPIB, 65
ɞɨɛɚɜɥɟɧɢɟ
ɩɪɢɛɨɪɨɜ USB, 62
ɩɨɢɫɤ ɩɪɢɛɨɪɨɜ LAN, 58

ɦɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɣ Keysight 
(Connection Expert)

ɞɨɛɚɜɥɟɧɢɟ
ɩɪɢɛɨɪɨɜ LAN, 57

ɦɚɫɬɟɪ ɩɨɞɤɥɸɱɟɧɢɹ Keysight
ɢɧɬɟɪɚɤɬɢɜɧɵɣ ɜɜɨɞ-
ɜɵɜɨɞ, 67, 68

ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ, 147
ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ

ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, 155
ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ

M/x-B, 152
ɜɤɥɸɱɟɧɢɟ, 145
ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ, 149
ɩɪɨɜɟɪɤɚ ɩɪɟɞɟɥɨɜ, 159
ɫɝɥɚɠɢɜɚɧɢɟ ɞɚɧɧɵɯ, 146

ɦɚɬɟɪɢɚɥɵ, ɩɨɫɬɚɜɥɹɟɦɵɟ
ɜ ɤɨɦɩɥɟɤɬɟ ɫɨ ɱɚɫɬɨɬɨɦɟɪɨɦ, 26

ɇ
ɧɚɡɧɚɱɚɟɦɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ
ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ, 153
ɧɚɫɬɪɨɣɤɚ

ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ, 40
ɧɚɫɬɪɨɣɤɚ ɞɚɧɧɵɯ
ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ, 167, 178
ɧɚɫɬɪɨɣɤɚ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɚ, 134
ɧɨɪɦɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɚ

ɤɪɚɬɤɢɣ ɨɛɡɨɪ ɧɚɫɬɪɨɟɤ, 101

Ɉ
ɨɛɧɨɜɥɟɧɢɹ ɞɪɚɣɜɟɪɨɜ, 70
ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɲɢɜɤɢ, 70

ɡɚɝɪɭɡɤɢ, 71
ɨɬɤɥɸɱɟɧɢɟ ɡɚɳɢɬɵ
ɤɚɥɢɛɪɨɜɤɢ, 70
ɨɬɤɥɸɱɟɧɢɟ ɪɟɠɢɦɚ
ɷɦɭɥɹɰɢɢ, 71
ɫɥɭɠɟɛɧɚɹ ɩɪɨɝɪɚɦɦɚ
ɨɛɧɨɜɥɟɧɢɹ, 71
ɭɫɬɚɧɨɜɤɚ, 72

ɨɛɳɚɹ ɢɧɮɨɪɦɚɰɢɹ
ɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ, 48
ɨɝɪɚɧɢɱɟɧɢɟ ɩɨɥɨɫɵ
ɩɪɨɩɭɫɤɚɧɢɹ, 108

ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɚ, 117
ɨɤɪɭɠɚɸɳɢɟ ɭɫɥɨɜɢɹ
ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, 27
ɨɩɨɪɧɵɟ ɡɧɚɱɟɧɢɹ

ɩɪɢɦɟɪ, 151
ɮɭɧɤɰɢɢ 
ɚɫɲɬɚɛɢɪɨɜɚɧɢɹ, 150

ɨɩɨɪɧɵɣ ɝɟɬɟɪɨɞɢɧ
ɩɢɬɚɧɢɟ ɜ ɪɟɠɢɦɟ ɫɧɚ, 83

ɨɩɪɟɞɟɥɟɧɢɟ ɭɪɨɜɧɹ ɡɚɪɹɞɚ
ɚɤɤɭɦɭɥɹɬɨɪɚ, 32
ɨɩɰɢɢ ɤɚɧɚɥɚ, 100
ɨɩɰɢɹ 300, ɚɤɤɭɦɭɥɹɬɨɪ, 31
ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɪɨɝɨɜɵɣ
ɭɪɨɜɟɧɶ, 112
ɨɱɢɫɬɤɚ ɞɚɧɧɵɯ
ɥɢɧɟɣɱɚɬɨɣ ɞɢɚɝɪɚɦɦɵ, 172, 179
ɨɱɢɫɬɤɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ
ɡɧɚɱɟɧɢɣ, 159
ɨɱɢɫɬɤɚ ɭɫɥɨɜɢɣ ɩɪɟɞɟɥɨɜ, 162

ɉ
ɩɚɦɹɬɶ

ɜɥɢɹɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ
ɮɭɧɤɰɢɣ, 188
ɜɧɭɬɪɟɧɧɹɹ ɮɥɟɲ-
ɩɚɦɹɬɶ, 200
ɨɱɢɫɬɤɚ, 188

ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ, 193
ɜɥɢɹɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ
ɮɭɧɤɰɢɣ, 188
ɩɚɩɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ, 203
ɩɟɪɟɞɚɱɚ ɨɬɫɱɟɬɨɜ
ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ, 194
ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ
ɨɬɫɱɟɬɨɜ, 198
ɫɨɡɞɚɧɢɟ ɩɚɩɨɤ, 201
ɫɨɡɞɚɧɢɟ ɮɚɣɥɨɜ ɞɚɧɧɵɯ, 203
ɫɨɡɞɚɧɢɟ ɮɚɣɥɨɜ
ɫɨɫɬɨɹɧɢɹ, 205

ɩɚɩɤɢ
ɤɚɬɚɥɨɝɢ, 217
ɩɨ ɭɦɨɥɱɚɧɢɸ, 203
ɭɞɚɥɟɧɢɟ, 213
ɮɚɣɥɵ ɞɚɧɧɵɯ
ɢ ɤɨɧɮɢɝɭɪɚɰɢɣ, 201, 203
ɮɚɣɥɵ ɫɨɫɬɨɹɧɢɹ, 205

ɩɟɪɟɞɚɱɚ ɛɥɨɤɨɜ ɞɚɧɧɵɯ, 191
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ɩɨɪɹɞɨɤ ɛɚɣɬɨɜ, 191
ɩɟɪɟɞɚɱɚ ɨɬɫɱɟɬɨɜ

ɢɡ ɩɚɦɹɬɢ ɜ ɛɭɮɟɪ
ɜɵɜɨɞɚ, 194

ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ, 23
ɩɟɪɟɞɧɹɹ ɩɚɧɟɥɶ

ɨɩɢɫɚɧɢɟ, 193
ɩɨɥɹ, 193

ɩɟɪɟɡɚɝɪɭɡɤɚ ɩɨ ɩɢɬɚɧɢɸ, 30
ɩɟɪɟɦɟɳɟɧɢɟ ɮɚɣɥɨɜ, 216
ɩɢɬɚɧɢɟ ɜ «ɫɩɹɳɟɦ»
ɪɟɠɢɦɟ, 30, 83
ɉɥɚɬɵ LAN, ɧɟɫɤɨɥɶɤɨ, 69
ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɚ, 116
ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɚ
ɛɥɚɝɨɞɚɪɹ ɨɝɪɚɧɢɱɟɧɢɸ
ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ, 117
ɩɨɞɫɢɫɬɟɦɚ CALCulate1, 145
ɩɨɢɫɤ ɩɪɢɛɨɪɨɜ, 58
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɧɚɫɬɪɨɣɤɢ

ɫɨɯɪɚɧɟɧɢɟ ɢ ɡɚɝɪɭɡɤɚ, 207
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɜɵɛɨɪ
ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ
ɩɢɬɚɧɢɹ, 210
ɩɨɥɹɪɧɨɫɬɶ ɜɧɟɲɧɟɝɨ
ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ, 140
ɩɨɥɹɪɧɨɫɬɶ ɫɢɝɧɚɥɚ
ɫɬɪɨɛɢɪɨɜɚɧɢɹ

ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ, 140
ɩɨɪɨɝ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ
ɫɬɪɨɛɢɪɨɜɚɧɢɹ, 141
ɩɨɪɨɝ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ

ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ, 141
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