
 
                                             

   

 Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 
 
 
 

 Ⱥɧɚɥɢɡɚɬɨɪɵ Keysight FieldFox 

N9913A, N9914Ⱥ, N9915A, N9916A, N9917A, N9918A 
N9925A, N9926A, N9927A, N9928A 
N9935A, N9936A, N9937A, N9938A 
N9950A, N9951A, N9952A 
N9960A, N9961A, N9962A 

 
 



 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 2 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɍɜɟɞɨɦɥɟɧɢɹ 

© Keysight Technologies, 2014 – 2016 

ɋɜɟɞɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɧɚɫɬɨɹɳɟɦ Ɋɭɤɨɜɨɞɫɬɜɟ, ɧɨɫɹɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɢ ɪɟɤɨ-
ɦɟɧɞɚɬɟɥɶɧɵɣ ɯɚɪɚɤɬɟɪ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨ-
ɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ Keysight Technologies ɧɟɫɟɬ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɦɟɧɢɦɵɦ ɡɚ-
ɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. Ʉɨɦɩɚɧɢɹ Keysight Technologies ɜ ɧɚɫɬɨɹɳɟɦ Ɋɭɤɨɜɨɞɫɬɜɟ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɤɚɤɢɯ-
ɥɢɛɨ ɸɪɢɞɢɱɟɫɤɢɯ ɝɚɪɚɧɬɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ Keysight 
Technologies, ɜɤɥɸɱɚɹ ɝɚɪɚɧɬɢɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɰɟɥɟɣ. ɉɪɢ 
ɧɚɥɢɱɢɢ ɨɲɢɛɨɤ ɜ ɧɚɫɬɨɹɳɟɦ Ɋɭɤɨɜɨɞɫɬɜɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶɫɹ ɤ ɩɨɫɬɚɜɳɢɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɢɡɛɟɠɚɧɢɹ ɜɨɡɦɨɠɧɵɯ ɭɛɵɬɤɨɜ  ɜ ɫɜɹɡɢ ɫ ɧɟɧɚɞɥɟɠɚɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ Keysight 
Technologies. 

Ȼɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɢ ɩɢɫɶɦɟɧɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɤɨɦɩɚɧɢɢ Keysight Technologies, Inc. 
ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɞɚɧɧɨɝɨ Ɋɭɤɨɜɨɞɫɬɜɚ ɢɥɢ ɟɝɨ ɱɚɫɬɟɣ ɜ ɥɸɛɨɣ ɮɨɪɦɟ ɢ ɥɸɛɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ (ɜɤɥɸɱɚɹ ɷɥɟɤɬɪɨɧɧɵɟ ɫɪɟɞɫɬɜɚ ɯɪɚɧɟɧɢɹ ɢ ɩɨɢɫɤɚ ɢɧɮɨɪɦɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɟɪɟɜɨɞ ɧɚ ɢɧɨ-
ɫɬɪɚɧɧɵɣ ɹɡɵɤ), ɤɚɤ ɷɬɨ ɪɟɝɭɥɢɪɭɟɬɫɹ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɋɒȺ ɢ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɚɜɬɨɪɫɤɢɦ ɩɪɚɜɨɦ. 

ɂɡɞɚɬɟɥɶɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ 

ɇɨɦɟɪ ɩɭɛɥɢɤɚɰɢɢ: N9927-90001 
ɂɡɞɚɧɢɟ ɱɟɬɜɟɪɬɨɟ (ɞɨɩɨɥɧɟɧɧɨɟ)

1)
, ɫɟɧɬɹɛɪɶ 2016 ɝ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɥɢɰɟɧɡɢɢ 

Ɉɩɢɫɚɧɧɵɟ ɜ ɞɚɧɧɨɦ ɞɨɤɭɦɟɧɬɟ ɚɩɩɚɪɚɬɧɵɟ ɢ/ɢɥɢ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɫɬɚɜɥɹɸɬɫɹ ɫ ɥɢɰɟɧɡɢɟɣ. 
ɂɯ ɩɪɢɦɟɧɟɧɢɟ ɢɥɢ ɤɨɩɢɪɨɜɚɧɢɟ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɥɨɜɢɹɦɢ ɬɚɤɨɣ ɥɢɰɟɧɡɢɢ. 

Ƚɚɪɚɧɬɢɹ 

ɋɨɞɟɪɠɚɳɢɣɫɹ ɜ ɞɚɧɧɨɦ ɞɨɤɭɦɟɧɬɟ ɦɚɬɟɪɢɚɥ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɫɨɫɬɨɹɧɢɢ "ɤɚɤ ɟɫɬɶ" ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɡ-
ɦɟɧɟɧ ɜ ɫɥɟɞɭɸɳɢɯ ɢɡɞɚɧɢɹɯ ɛɟɡ ɭɜɟɞɨɦɥɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɤɨɦɩɚɧɢɹ Keysight, ɧɚɫɤɨɥɶɤɨ ɷɬɨ ɞɨɩɭɫ-
ɤɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ, ɨɬɤɚɡɵɜɚɟɬɫɹ ɨɬ ɥɸɛɵɯ ɝɚɪɚɧɬɢɣ (ɤɚɤ ɩɪɹɦɵɯ, ɬɚɤ ɢ ɩɨɞ-
ɪɚɡɭɦɟɜɚɟɦɵɯ) ɜ ɨɬɧɨɲɟɧɢɢ ɞɚɧɧɨɝɨ Ɋɭɤɨɜɨɞɫɬɜɚ ɢ ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɧɟɦ ɢɧɮɨɪɦɚɰɢɢ, ɜɤɥɸɱɚɹ 
ɩɨɞɪɚɡɭɦɟɜɚɟɦɵɟ ɝɚɪɚɧɬɢɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɩɪɢɝɨɞɧɨɫɬɢ ɢ ɩɪɢɝɨɞɧɨɫɬɢ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɰɟɥɹɯ, ɧɨ ɧɟ ɨɝɪɚɧɢɱɢɜɚɹɫɶ ɢɦɢ. Ʉɨɦɩɚɧɢɹ Keysight ɧɟ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɨɲɢɛɤɢ, ɚ ɬɚɤɠɟ ɡɚ 
ɩɨɛɨɱɧɵɟ ɢɥɢ ɤɨɫɜɟɧɧɵɟ ɭɛɵɬɤɢ ɜ ɫɜɹɡɢ ɫ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟɦ, ɩɪɢɦɟɧɟɧɢɟɦ ɢɥɢ ɨɮɨɪɦɥɟɧɢɟɦ ɷɬɨɝɨ 
ɞɨɤɭɦɟɧɬɚ ɢ ɥɸɛɨɣ ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɧɟɦ ɢɧɮɨɪɦɚɰɢɢ. ȿɫɥɢ ɦɟɠɞɭ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢ ɤɨɦɩɚɧɢɟɣ Key-
sight ɡɚɤɥɸɱɟɧɨ ɨɬɞɟɥɶɧɨɟ ɩɢɫɶɦɟɧɧɨɟ ɫɨɝɥɚɲɟɧɢɟ ɫ ɝɚɪɚɧɬɢɣɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, ɨɯɜɚɬɵɜɚɸɳɢɦɢ ɦɚ-
ɬɟɪɢɚɥ ɜ ɷɬɨɦ ɞɨɤɭɦɟɧɬɟ ɢ ɩɪɨɬɢɜɨɪɟɱɚɳɢɦɢ ɞɚɧɧɵɦ ɝɚɪɚɧɬɢɣɧɵɦ ɭɫɥɨɜɢɹɦ, ɬɨ ɫɥɟɞɭɟɬ ɪɭɤɨɜɨ-
ɞɫɬɜɨɜɚɬɶɫɹ ɝɚɪɚɧɬɢɣɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, ɢɡɥɨɠɟɧɧɵɦɢ ɜ ɨɬɞɟɥɶɧɨɦ ɫɨɝɥɚɲɟɧɢɢ. 

ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɭɤɚɡɚɧɢɹ 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

Эɬɨ ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ ɨɛɨɡɧɚɱɚɟɬ ɨɩɚɫɧɨɫɬɶ ɢ ɩɪɢɜɥɟɤɚɟɬ ɜɧɢɦɚɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɤ ɨɩɢɫɚɧɢɹɦ ɩɪɨɰɟ-
ɞɭɪ, ɦɟɬɨɞɢɤ ɢɥɢ ɭɫɥɨɜɢɣ, ɧɟɫɨɛɥɸɞɟɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɩɪɢɛɨɪɚ ɢɥɢ ɩɨɬɟ-
ɪɟ ɜɚɠɧɵɯ ɞɚɧɧɵɯ. ɇɟ ɩɟɪɟɯɨɞɢɬɟ ɤ ɜɵɩɨɥɧɟɧɢɸ ɞɟɣɫɬɜɢɣ, ɨɩɢɫɚɧɧɵɯ ɩɨɫɥɟ ɩɪɟɞɨɫɬɟɪɟɠɟɧɢɹ, ɩɨ-
ɤɚ ɧɟ ɩɨɣɦɟɬɟ ɢ ɧɟ ɜɵɩɨɥɧɢɬɟ ɭɤɚɡɚɧɧɵɟ ɭɫɥɨɜɢɹ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

Эɬɨ ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ ɨɛɨɡɧɚɱɚɟɬ ɨɩɚɫɧɨɫɬɶ ɢ ɩɪɢɜɥɟɤɚɟɬ ɜɧɢɦɚɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɤ ɨɩɢɫɚɧɢɹɦ 
ɩɪɨɰɟɞɭɪ, ɦɟɬɨɞɢɤ ɢɥɢ ɭɫɥɨɜɢɣ, ɧɟɫɨɛɥɸɞɟɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɪɚɜɦɚɦ ɩɟɪɫɨɧɚɥɚ 
ɜɩɥɨɬɶ ɞɨ ɫɦɟɪɬɟɥɶɧɨɝɨ ɢɫɯɨɞɚ. ɇɟ ɩɟɪɟɯɨɞɢɬɟ ɤ ɜɵɩɨɥɧɟɧɢɸ ɞɟɣɫɬɜɢɣ, ɨɩɢɫɚɧɧɵɯ ɩɨɫɥɟ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ, ɩɨɤɚ ɧɟ ɩɨɣɦɟɬɟ ɢ ɧɟ ɜɵɩɨɥɧɢɬɟ ɭɤɚɡɚɧɧɵɟ ɭɫɥɨɜɢɹ. 

                                                 
1)  ɉɪɢɦɟɱɚɧɢɟ ɩɟɪɟɜɨɞɱɢɤɚ: ȼ ɩɟɪɟɜɨɞɟ ɧɚ ɪɭɫɫɤɢɣ ɹɡɵɤ ɚɤɬɭɚɥɶɧɨɦɭ ɤɨɧɬɟɧɬɭ ɱɟɬɜɟɪɬɨɝɨ ɢɡɞɚɧɢɹ ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬ-

ɜɭɸɬ ɝɥɚɜɵ 1, 5, 10, 15, 16, 18, 19 ɢ 20. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 11 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɋɨɤɪɚɳɟɧɢɹ ɢ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ 

Ⱥɋ ɩɟɪɟɦɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 
ACPR ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɫɨɫɟɞɧɟɦ ɤɚɧɚɥɟ 

ȺɆ ɚɦɩɥɢɬɭɞɧɚɹ ɦɨɞɭɥɹɰɢɹ 

ɋȺɌ ɬɟɫɬɢɪɨɜɚɧɢɟ ɤɚɛɟɥɟɣ ɢ ɚɧɬɟɧɧ 

CHP ɦɨɳɧɨɫɬɶ ɜ ɤɚɧɚɥɟ 

CPM ɤɚɧɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶ ɦɨɳɧɨɫɬɢ 

CW ɧɟɩɪɟɪɵɜɧɵɣ ɧɟɦɨɞɭɥɢɪɨɜɚɧɧɵɣ ɫɢɝɧɚɥ 

dB ɞɟɰɢɛɟɥ (ɞȻ) 

dBc ɞɟɰɢɛɟɥ ɨɬ ɧɟɫɭɳɟɣ (ɞȻɧ) 

dBm ɞɟɰɢɛɟɥ ɨɬ ɦɢɥɥɢɜɚɬɬɚ (ɞȻɦ) 

DC ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ 
DTF ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɞɟɮɟɤɬɚ 

DUT ɨɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ ɢɥɢ ɢɫɩɵɬɚɧɢɣ 

FFT ɛɵɫɬɪɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ 

FM ɱɚɫɬɨɬɧɚɹ ɦɨɞɭɥɹɰɢɹ 

FOPS ɫɞɜɢɝ ɱɚɫɬɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ 

GPS ɝɥɨɛɚɥɶɧɚɹ ɫɩɭɬɧɢɤɨɜɚɹ ɫɢɫɬɟɦɚ ɪɚɞɢɨɨɩɪɟɞɟɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ 
GSM ɝɥɨɛɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ (ɫɬɚɧɞɚɪɬ ɫɨɬɨɜɨɣ ɫɜɹɡɢ) 

HW ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ ɫɢɫɬɟɦɵ 

IBW ɩɨɥɨɫɚ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 

IF ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɱɚɫɬɨɬɚ (ɉɑ) 

IFT ɨɛɪɚɬɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ 

IF BW ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ 

NA ɚɧɚɥɢɡ(ɚɬɨɪ) ɰɟɩɟɣ 

PSD ɫɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɦɨɳɧɨɫɬɢ 

Res BW ɪɚɛɨɱɚɹ ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ 

RF ɜɵɫɨɤɚɹ ɱɚɫɬɨɬɚ, ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ 

RMS ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ (ɫ.ɤ.ɡ.) 
RRC ɮɢɥɶɬɪɚɰɢɹ (ɜɡɜɟɲɢɜɚɧɢɟ) ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɤɨɪɧɹ ɤɜɚɞɪɚɬɧɨɝɨ ɢɡ ɩɪɢɩɨɞɧɹɬɨɝɨ ɤɨɫɢɧɭɫɚ 

RTSA ɚɧɚɥɢɡ(ɚɬɨɪ) ɫɩɟɤɬɪɚ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ 

Rx ɩɪɢɟɦ, ɩɪɢɟɦɧɢɤ 
SA ɚɧɚɥɢɡ(ɚɬɨɪ) ɫɩɟɤɬɪɚ 

SCPI ɧɚɛɨɪ ɤɨɦɚɧɞ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɩɪɢɛɨɪɨɜ 
SINAD ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɵ ɦɨɳɧɨɫɬɟɣ ɫɢɝɧɚɥɚ, ɲɭɦɚ ɢ ɢɫɤɚɠɟɧɢɣ ɤ ɫɭɦɦɟ ɦɨɳɧɨɫɬɟɣ ɲɭɦɚ  

ɢ ɢɫɤɚɠɟɧɢɣ 

Src ɢɫɬɨɱɧɢɤ ɫɢɝɧɚɥɚ 

SWR ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɹɱɟɣ ɜɨɥɧɵ (Ʉɋȼ) 

THD ɫɭɦɦɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɚɪɦɨɧɢɤ 
Tx ɩɟɪɟɞɚɱɚ, ɩɟɪɟɞɚɬɱɢɤ 
VBW ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɜɢɞɟɨɬɪɚɤɬɚ 

VF ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ (ɜ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ) 

VNA ɜɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡ(ɚɬɨɪ) ɰɟɩɟɣ 

VSWR  ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɹɱɟɣ ɜɨɥɧɵ ɩɨ ɧɚɩɪɹɠɟɧɢɸ (Ʉɋȼɇ) 

VVM ɜɟɤɬɨɪɧɵɣ ɜɨɥɶɬɦɟɬɪ 



 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 12 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ƚɞɟ ɧɚɣɬɢ ɧɨɜɟɣɲɭɸ ɢɧɮɨɪɦɚɰɢɸ 

Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɨɛɧɨɜɥɹɟɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢ. Ɂɚ ɧɨɜɟɣɲɟɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɷɬɢɯ ɢɡɞɟɥɢɹɯ, ɜɤɥɸɱɚɹ ɨɛ-
ɧɨɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɛɨɪɚ, ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɢɦɟɧɟɧɢɢ ɢ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɢɛɨ-
ɪɚɯ, ɜɵ ɦɨɠɟɬɟ ɨɛɪɚɬɢɬɶɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɫɵɥɤɟ ɫɨɝɥɚɫɧɨ ɧɚɢɦɟɧɨɜɚɧɢɸ ɜɚɲɟɝɨ ɩɪɢɛɨɪɚ: 

 http://www.keysight.com/find/fieldfox   

ɑɬɨɛɵ ɩɨɥɭɱɚɬɶ ɧɨɜɟɣɲɢɟ ɨɛɧɨɜɥɟɧɢɹ ɩɨ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɟ, ɩɨɞɩɢɲɢɬɟɫɶ ɧɚ Keysight Email Updates 
ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɫɵɥɤɟ: 

 http://www.keysight.com/find/MyKeysight   

ɍɤɚɡɚɧɢɹ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɜɪɟɠɞɟɧɢɣ ɩɪɢɛɨɪɨɜ ɦɨɠɧɨ ɧɚɣɬɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɫɵɥɤɟ: 

 http://www.keysight.com/find/PreventingInstrumentRepair  

Ɉɛɧɨɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɉɟɪɢɨɞɢɱɟɫɤɢ ɦɵ ɜɵɩɭɫɤɚɟɦ ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɨɛɧɚɪɭɠɟɧɧɵɯ 
ɞɟɮɟɤɬɨɜ ɢ ɜɧɟɫɟɧɢɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɣ. Ⱦɥɹ ɩɨɢɫɤɚ ɨɛɧɨɜɥɟɧɢɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜɚɲɟ-
ɝɨ ɩɪɢɛɨɪɚ ɡɚɣɞɢɬɟ ɧɚ ɫɚɣɬ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɢ ɤɨɦɩɚɧɢɢ Keysight: 

 http://www.keysight.com/find/fieldfoxsupport 

Ɉɛɧɨɜɥɟɧɢɹ ɜɟɪɫɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ Ⱥ.08.16  
(ɚɧɚɥɢɡɚɬɨɪɵ N991xA/2xA/3xA ɫ ɩɪɟɮɢɤɫɚɦɢ ɫɟɪɢɣɧɵɯ ɧɨɦɟɪɨɜ < 5607) 

Ⱦɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɨɛɧɨɜɥɹɸɳɢɯ ɦɢɤɪɨɩɪɨɝɪɚɦɦɭ FieldFox, ɧɢɠɟ ɩɪɢɜɟɞɟɧ ɫɩɢɫɨɤ ɨɬɥɢɱɢɣ ɨɬ ɩɪɟ-
ɞɵɞɭɳɟɣ ɜɟɪɫɢɢ. 

Ɉɛɧɨɜɥɟɧɧɨɟ ɩɨɜɟɞɟɧɢɟ LAN IP 

Ⱦɪɭɝɢɟ ɨɛɧɨɜɥɟɧɢɹ: 

– ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ ɜ ɪɟɠɢɦɟ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ 

– ɩɨɜɟɞɟɧɢɟ ɮɭɧɤɰɢɢ QuickCal ɫ ɤɚɛɟɥɟɦ ɞɥɢɧɨɣ 1,5 ɦ ɢ ɭɡɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɦɟɧɟɟ 1 ɆȽɰ 

– ɜɵɱɢɫɥɟɧɢɟ ɮɨɪɦɚɬɚ ɢɦɩɟɞɚɧɫɚ ɩɪɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹɯ 
– ɜɨɡɜɪɚɬ ɢɡ ɷɤɨɧɨɦɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɣ ɮɭɧɤɰɢɢ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 
ɛɚɬɚɪɟɢ 

Ɉɛɧɨɜɥɟɧɢɹ ɜɟɪɫɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ Ⱥ.09.50  
(ɨɬɧɨɫɢɬɫɹ ɬɚɤɠɟ ɤ ɚɧɚɥɢɡɚɬɨɪɚɦ N991xA/2xA/3xA ɫ ɩɪɟɮɢɤɫɚɦɢ ɫɟɪɢɣɧɵɯ ɧɨɦɟɪɨɜ ≥ 56072)) 

Ⱦɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɨɛɧɨɜɥɹɸɳɢɯ ɦɢɤɪɨɩɪɨɝɪɚɦɦɭ FieldFox, ɧɢɠɟ ɩɪɢɜɟɞɟɧ ɫɩɢɫɨɤ ɨɬɥɢɱɢɣ ɨɬ ɩɪɟ-
ɞɵɞɭɳɟɣ ɜɟɪɫɢɢ. 

Ⱦɨɛɚɜɥɟɧ ɪɟɠɢɦ ɚɧɚɥɢɡɚ ɫɩɟɤɬɪɚ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ (RTSA), ɨɩɰɢɹ 350 – ɫɦ. ɝɥɚɜɭ 10. 

Ⱦɪɭɝɢɟ ɨɛɧɨɜɥɟɧɢɹ: 

– ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ ɜ ɪɟɠɢɦɟ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ 

– ɩɨɜɟɞɟɧɢɟ ɮɭɧɤɰɢɢ QuickCal ɫ ɤɚɛɟɥɟɦ ɞɥɢɧɨɣ 1,5 ɦ ɢ ɭɡɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɦɟɧɟɟ 1 ɆȽɰ 

– ɜɵɱɢɫɥɟɧɢɟ ɮɨɪɦɚɬɚ ɢɦɩɟɞɚɧɫɚ ɩɪɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹɯ 
– ɜɨɡɜɪɚɬ ɢɡ ɷɤɨɧɨɦɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɣ ɮɭɧɤɰɢɢ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚ-
ɬɚɪɟɢ 

 

                                                 
2)  Ɂɞɟɫɶ ɩɪɢɜɟɞɟɧɵ ɩɪɟɮɢɤɫɵ ɫɟɪɢɣɧɵɯ ɧɨɦɟɪɨɜ ɛɟɡ ɭɤɚɡɚɧɢɹ ɤɨɞɚ ɫɬɪɚɧɵ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. 
 
 



 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 13 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɤɨɦɩɚɧɢɟɣ Keysight Technologies 

ɂɧɮɨɪɦɚɰɢɸ ɨ ɪɟɝɢɨɧɚɥɶɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɚɯ ɤɨɦɩɚɧɢɢ Keysight Technologies ɢ ɨ ɧɚɲɢɯ ɭɫɥɭɝɚɯ 
ɩɨ ɫɨɞɟɣɫɬɜɢɸ ɢɡɦɟɪɟɧɢɹɦ ɢ ɢɫɩɵɬɚɧɢɹɦ ɜɵ ɦɨɠɟɬɟ ɧɚɣɬɢ ɧɚ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɟ:  

 http://www.keysight.com/find/assist 

ȿɫɥɢ ɭ ɜɚɫ ɧɟɬ ɞɨɫɬɭɩɚ ɤ ɂɧɬɟɪɧɟɬɭ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɦɟɫɬɧɨɦɭ ɩɪɟɞɫɬɚɜɢɬɟɥɸ ɤɨɦɩɚɧɢɢ Keysight 
Technologies.  

ɉɪɢ ɩɟɪɟɩɢɫɤɟ ɢ ɩɪɢ ɨɛɳɟɧɢɢ ɩɨ ɬɟɥɟɮɨɧɭ ɭɤɚɡɵɜɚɣɬɟ ɧɨɦɟɪ ɦɨɞɟɥɢ ɜɚɲɟɝɨ ɩɪɢɛɨɪɚ ɢ ɟɝɨ ɩɨɥɧɵɣ 
ɫɟɪɢɣɧɵɣ ɧɨɦɟɪ. Эɬɚ ɢɧɮɨɪɦɚɰɢɹ ɩɨɡɜɨɥɢɬ ɩɪɟɞɫɬɚɜɢɬɟɥɸ ɤɨɦɩɚɧɢɢ Keysight Technologies ɨɩɪɟɞɟ-
ɥɢɬɶ, ɧɚɯɨɞɢɬɫɹ ɥɢ ɜɚɲ ɩɪɢɛɨɪ ɧɚ ɝɚɪɚɧɬɢɢ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 14 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

1  Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ  

1.1 Ɇɨɞɟɥɢ ɢ ɨɩɰɢɢ 

Ɍɚɛɥɢɰɚ 1-1  Ɇɨɞɟɥɢ 

Ɇɨɞɟɥɶ Ɇɚɤɫ. ɱɚɫɬɨɬɚ Ɉɩɢɫɚɧɢɟ 

N9913A 4 ȽȽɰ ȼɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ ɢ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9914Ⱥ 6,5 ȽȽɰ ȼɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ ɢ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9915Ⱥ 9 ȽȽɰ ȼɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ ɢ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9916Ⱥ 14 ȽȽɰ ȼɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ ɢ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9917Ⱥ 18 ȽȽɰ ȼɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ ɢ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9918Ⱥ 26,5 ȽȽɰ ȼɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ ɢ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9925Ⱥ 9 ȽȽɰ ȼɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ 

N9926Ⱥ 14 ȽȽɰ ȼɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ 

N9927Ⱥ 18 ȽȽɰ ȼɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ 

N9928Ⱥ 26,5 ȽȽɰ ȼɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ 

N9935Ⱥ 9 ȽȽɰ Ⱥɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9936Ⱥ 14 ȽȽɰ Ⱥɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9937Ⱥ 18 ȽȽɰ Ⱥɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9938Ⱥ 28,5 ȽȽɰ Ⱥɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9950A 32 ȽȽɰ ȼɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ ɢ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9951A 44 ȽȽɰ ȼɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ ɢ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9952A 50 ȽȽɰ ȼɟɤɬɨɪɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɰɟɩɟɣ ɢ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9960A 32 ȽȽɰ Ⱥɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9961A 44 ȽȽɰ Ⱥɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

N9962A 50 ȽȽɰ Ⱥɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ 

Ɇɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ: 30 ɤȽɰ ɭ ɜɫɟɯ ɦɨɞɟɥɟɣ 

ɉɨɥɧɵɣ ɫɩɢɫɨɤ ɨɩɰɢɣ ɚɧɚɥɢɡɚɬɨɪɨɜ FieldFox ɜɵ ɦɨɠɟɬɟ ɧɚɣɬɢ ɜ ɞɨɤɭɦɟɧɬɟ FieldFox Configuration 
Guide: http://literature.cdn.keysight.com/litweb/pdf/5990-9836EN.pdf. 

1.2 ɉɪɢɧɚɞɥɟɠɧɨɫɬɢ 

Ʉ ɤɚɠɞɨɦɭ ɩɪɢɛɨɪɭ FieldFox ɩɪɢɥɚɝɚɸɬɫɹ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ. Ɂɚɩɚɫɧɵɟ ɩɪɢɧɚɞ-
ɥɟɠɧɨɫɬɢ ɦɨɠɧɨ ɡɚɤɚɡɚɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ. Ɇɨɠɧɨ ɬɚɤɠɟ ɡɚɤɚɡɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, 
ɧɟɤɨɬɨɪɵɟ ɢɡ ɤɨɬɨɪɵɯ ɩɟɪɟɱɢɫɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1-3.  

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɡɚɣɞɢɬɟ ɧɚ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɭ: http://www.keysight.com/find/fieldfox. 

Ɍɚɛɥɢɰɚ 1-2 ɉɪɢɥɚɝɚɟɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 

ɇɨɦɟɪ ɞɥɹ ɡɚɤɚɡɚ Ɉɩɢɫɚɧɢɟ 

N9910X–873 ɋɟɬɟɜɨɣ ɚɞɚɩɬɟɪ 

N9910X–870 Ʌɢɬɢɣ-ɢɨɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ 

N9910X–880 ɋɭɦɤɚ ɫ ɪɸɤɡɚɤɨɦ ɢ ɧɚɩɥɟɱɧɵɦ ɪɟɦɧɟɦ 

N9910X–890 Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ (ɩɟɱɚɬɧɵɣ ɷɤɡɟɦɩɥɹɪ) 

N9910X–891 Ʉɪɚɬɤɨɟ ɫɩɪɚɜɨɱɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ (ɩɟɱɚɬɧɵɣ ɷɤɡɟɦɩɥɹɪ) 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 15 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ɍɚɛɥɢɰɚ 1-3 Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ (ɧɟɩɨɥɧɵɣ ɫɩɢɫɨɤ) 

ɇɨɦɟɪ ɞɥɹ ɡɚɤɚɡɚ Ɉɩɢɫɚɧɢɟ 

N9910X–872 ȼɧɟɲɧɟɟ ɡɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

N9910X–876 Ⱦɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ ɤɥɸɱ ɧɚ 17 ɦɦ 
 

      ɉɊɂɆȿɑȺɇɂȿ        

ɋ ɚɧɚɥɢɡɚɬɨɪɚɦɢ FieldFox ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ USB-ɤɥɚɜɢɚɬɭɪɨɣ ɢ ɦɵɲɶɸ, ɨɞɧɚɤɨ ɨɧɢ ɧɟ ɜɯɨɞɹɬ ɜ ɤɨɦɩɥɟɤɬ 
ɩɨɫɬɚɜɤɢ. 

ɑɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɩɨɥɧɵɣ ɫɩɢɫɨɤ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɜɵɩɭɫɤɚɸɬɫɹ ɞɥɹ ɚɧɚɥɢɡɚɬɨɪɨɜ Field-
Fox, ɡɚɣɞɢɬɟ ɧɚ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɭ: http://www.keysight.com/find/fieldfox. 

1.3 Ⱦɨɤɭɦɟɧɬɚɰɢɹ, ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ  
ɫɩɪɚɜɨɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɞɥɹ ɚɧɚɥɢɡɚɬɨɪɨɜ FieldFox 

Ⱦɥɹ ɚɧɚɥɢɡɚɬɨɪɨɜ FieldFox ɢɦɟɟɬɫɹ ɩɟɪɟɱɢɫɥɟɧɧɚɹ ɧɢɠɟ ɞɨɤɭɦɟɧɬɚɰɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. 
Ɂɚ ɧɨɜɟɣɲɢɦɢ ɜɟɪɫɢɹɦɢ ɨɛɪɚɳɚɣɬɟɫɶ ɧɚ ɧɚɲ ɫɚɣɬ: 
 www.keysight.com/find/fieldfoxsupport  

ɉɪɨɜɟɪɶɬɟ ɢɡɞɚɬɟɥɶɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ (ɞɚɬɭ ɢɡɞɚɧɢɹ ɢ ɜɟɪɫɢɸ) ɞɥɹ ɤɚɠɞɨɝɨ ɞɨɤɭɦɟɧɬɚ: 

• Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ (User's Guide) – ɞɚɧɧɵɣ ɞɨɤɭɦɟɧɬ, ɜɯɨɞɹɳɢɣ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ. 

• Ʉɪɚɬɤɨɟ ɫɩɪɚɜɨɱɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ (Quick Reference Guide) – ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɜɯɨɞɢɬ ɩɟɱɚɬ-
ɧɵɣ ɷɤɡɟɦɩɥɹɪ ɫ ɥɚɦɢɧɢɪɨɜɚɧɧɵɦɢ ɫɬɪɚɧɢɰɚɦɢ (ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ). 

• Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɨɧɥɚɣɧɨɜɚɹ ɫɩɪɚɜɨɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ – ɤɨɧɰɟɩɬɭɚɥɶɧɚɹ ɢ ɫɩɪɚɜɨɱɧɚɹ ɢɧɮɨɪ-
ɦɚɰɢɹ. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ (Programming Guide) – ɨɧɥɚɣɧɨɜɚɹ ɜɟɪɫɢɹ, ɨɮɥɚɣɧɨɜɚɹ 
ɜɟɪɫɢɹ ɢ ɞɨɤɭɦɟɧɬ ɜ ɮɨɪɦɚɬɟ PDF. 

 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm 

• ɉɪɨɝɪɚɦɦɚ FieldFox Data Link ɢ ɫɩɪɚɜɨɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ – ɦɨɠɧɨ ɫɤɚɱɚɬɶ ɛɟɫɩɥɚɬɧɨ. 

• ɋɟɪɜɢɫɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ (Service Guide) – ɦɨɠɧɨ ɫɤɚɱɚɬɶ ɛɟɫɩɥɚɬɧɨ. 

• Ɉɛɧɨɜɥɟɧɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ (Firmware Updates) – ɩɪɨɜɟɪɶɬɟ, ɟɫɬɶ ɥɢ ɭ ɜɚɫ ɧɨɜɟɣɲɚɹ ɜɟɪɫɢɹ 
ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ FieldFox. 

1.3.1 ɒɪɢɮɬɨɜɵɟ ɜɵɞɟɥɟɧɢɹ ɜ ɬɟɤɫɬɟ ɞɚɧɧɨɝɨ Ɋɭɤɨɜɨɞɫɬɜɚ 

•  Hardkey  – ɬɚɤ ɨɛɨɡɧɚɱɚɟɬɫɹ ɚɩɩɚɪɚɬɧɚɹ ɤɥɚɜɢɲɚ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɢɦɟɸɳɚɹ ɮɢɤɫɢɪɨɜɚɧɧɭɸ 

ɮɭɧɤɰɢɸ. 

ɒɟɫɬɶ ɦɟɧɸ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ ɢɡɦɟɧɹɸɬɫɹ ɞɢɧɚɦɢɱɟɫɤɢ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɰɜɟɬɧɵɯ 
ɨɛɨɡɧɚɱɟɧɢɣ: 

•  Softkey  – ɫɢɧɢɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɚɸɬɫɹ ɞɨɫɬɭɩɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. 
•  Softkey  – ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ ɢɧɞɢɰɢɪɭɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɜ ɜɵɛɪɚɧɧɨɦ ɭɪɨɜɧɟ ɦɟɧɸ. 

•  Softkey  – ɱɟɪɧɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ, ɩɪɢɧɹɬɚɹ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɢɥɢ ɜɵɛɪɚɧɧɚɹ ɭɫɬɚ-
ɧɨɜɤɚ. 

•  Softkey  – ɠɟɥɬɵɦ ɰɜɟɬɨɦ ɢɧɞɢɰɢɪɭɟɬɫɹ ɩɪɨɰɟɫɫ ɚɤɬɢɜɧɨɝɨ ɜɜɨɞɚ. 

•  Softkey  – ɛɥɟɞɧɨ-ɫɟɪɵɦ ɰɜɟɬɨɦ ɨɛɨɡɧɚɱɚɟɬɫɹ ɧɟɞɟɣɫɬɜɭɸɳɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ. 
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1.3.2 ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɭɤɚɡɚɧɢɹ 

ȼ ɬɟɤɫɬɟ ɞɚɧɧɨɝɨ Ɋɭɤɨɜɨɞɫɬɜɚ ɜɫɬɪɟɱɚɸɬɫɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɭɤɚɡɚɧɢɹ, ɫɨɩɪɨɜɨɠɞɚɟɦɵɟ ɤɥɸɱɟ-
ɜɵɦɢ ɫɥɨɜɚɦɢ "ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ" ɢ "ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ". Эɬɢ ɭɤɚɡɚɧɢɹ ɨɛɹɡɚɬɟɥɶɧɨ ɫɥɟɞɭɟɬ 
ɩɪɢɧɢɦɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɪɢɛɨɪɨɦ. ɉɨɞɪɨɛɧɵɟ ɭɤɚɡɚɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɡɥɨɠɟɧɵ ɜ 
ɝɥɚɜɟ 26. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

Эɬɨ ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ ɨɛɨɡɧɚɱɚɟɬ ɨɩɚɫɧɨɫɬɶ ɢ ɩɪɢɜɥɟɤɚɟɬ ɜɧɢɦɚɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɤ ɨɩɢɫɚɧɢɹɦ ɩɪɨɰɟ-
ɞɭɪ, ɦɟɬɨɞɢɤ ɢɥɢ ɭɫɥɨɜɢɣ, ɧɟɫɨɛɥɸɞɟɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɩɪɢɛɨɪɚ. ɇɟ ɩɟ-
ɪɟɯɨɞɢɬɟ ɤ ɜɵɩɨɥɧɟɧɢɸ ɞɟɣɫɬɜɢɣ, ɨɩɢɫɚɧɧɵɯ ɩɨɫɥɟ ɩɪɟɞɨɫɬɟɪɟɠɟɧɢɹ, ɩɨɤɚ ɧɟ ɩɨɣɦɟɬɟ ɢ ɧɟ ɜɵɩɨɥ-
ɧɢɬɟ ɭɤɚɡɚɧɧɵɟ ɭɫɥɨɜɢɹ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

Эɬɨ ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ ɨɛɨɡɧɚɱɚɟɬ ɨɩɚɫɧɨɫɬɶ ɢ ɩɪɢɜɥɟɤɚɟɬ ɜɧɢɦɚɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɤ ɨɩɢɫɚɧɢɹɦ 
ɩɪɨɰɟɞɭɪ, ɦɟɬɨɞɢɤ ɢɥɢ ɭɫɥɨɜɢɣ, ɧɟɫɨɛɥɸɞɟɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɪɚɜɦɚɦ ɩɟɪɫɨɧɚɥɚ 
ɜɩɥɨɬɶ ɞɨ ɫɦɟɪɬɟɥɶɧɨɝɨ ɢɫɯɨɞɚ. ɇɟ ɩɟɪɟɯɨɞɢɬɟ ɤ ɜɵɩɨɥɧɟɧɢɸ ɞɟɣɫɬɜɢɣ, ɨɩɢɫɚɧɧɵɯ ɩɨɫɥɟ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ, ɩɨɤɚ ɧɟ ɩɨɣɦɟɬɟ ɢ ɧɟ ɜɵɩɨɥɧɢɬɟ ɭɤɚɡɚɧɧɵɟ ɭɫɥɨɜɢɹ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 17 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

2 ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ 

2.1 ɉɪɨɜɟɪɤɚ ɤɨɦɩɥɟɤɬɚ ɩɨɫɬɚɜɤɢ 

ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɩɪɨɜɟɪɶɬɟ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ: 

1. Ɉɛɫɥɟɞɭɣɬɟ ɬɪɚɧɫɩɨɪɬɧɭɸ ɬɚɪɭ ɧɚ ɩɪɟɞɦɟɬ ɜɵɹɜɥɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɬɚ-
ɪɵ ɢɥɢ ɚɦɨɪɬɢɡɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɚɤɨɜɵɯ ɫɨɯɪɚɧɢɬɟ ɬɪɚɧɫɩɨɪɬɧɭɸ ɬɚɪɭ ɧɚ 
ɫɥɭɱɚɣ ɜɨɡɜɪɚɬɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɢɡɝɨɬɨɜɢɬɟɥɸ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɥɢ ɪɟɦɨɧɬɚ. 

2. Ⱥɤɤɭɪɚɬɧɨ ɢɡɜɥɟɤɢɬɟ ɫɨɞɟɪɠɢɦɨɟ ɢɡ ɬɪɚɧɫɩɨɪɬɧɨɣ ɬɚɪɵ ɢ ɩɪɨɜɟɪɶɬɟ ɧɚɥɢɱɢɟ ɫɬɚɧɞɚɪɬɧɵɯ ɩɪɢ-
ɧɚɞɥɟɠɧɨɫɬɟɣ ɢ ɡɚɤɚɡɚɧɧɵɯ ɜɚɦɢ ɨɩɰɢɣ ɫɨɝɥɚɫɧɨ ɭɩɚɤɨɜɨɱɧɨɣ ɜɟɞɨɦɨɫɬɢ. 

3. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɪɨɛɥɟɦ ɢɥɢ ɜɨɩɪɨɫɨɜ ɨɛɪɚɳɚɣɬɟɫɶ ɜ ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɨ ɤɨɦɩɚɧɢɢ  Keysight 
Technologies (ɫɦ. ɫɬɪ. 13). 

2.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɩɢɬɚɧɢɸ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ 

ɇɚɩɪɹɠɟɧɢɟ: 100 ȼ∼ ÷ 250 ȼ∼ 

ɑɚɫɬɨɬɚ: 50 Ƚɰ ÷ 60 Ƚɰ 

Ɍɨɤ:   1,25 Ⱥ ÷ 0,56 Ⱥ 

ɉɪɢɥɚɝɚɟɦɵɣ ɤ ɚɧɚɥɢɡɚɬɨɪɭ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɫɧɚɛɠɟɧ ɬɪɟɯɩɪɨɜɨɞɧɵɦ ɫɟɬɟɜɵɦ ɲɧɭɪɨɦ ɜ ɫɨɨɬɜɟɬɫɬ-
ɜɢɢ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʉ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox ɩɪɢɥɚɝɚɟɬɫɹ ɫɟɬɟɜɨɣ 
ɲɧɭɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɧɚɰɢɨɧɚɥɶɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɫɬɪɚɧɵ Ɂɚɤɚɡɱɢɤɚ. 

Ʉɨɦɩɚɧɢɹ Keysight Technologies ɩɨɫɬɚɜɥɹɟɬ ɪɚɡɥɢɱɧɵɟ ɫɟɬɟɜɵɟ ɲɧɭɪɵ ɞɥɹ ɪɚɡɧɵɯ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ 
ɡɨɧ. ȼɵ ɦɨɠɟɬɟ ɡɚɤɚɡɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɟɬɟɜɵɟ ɲɧɭɪɵ, ɤɨɬɨɪɵɟ ɩɨɞɯɨɞɹɬ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɪɚɡ-
ɧɵɯ ɫɬɪɚɧɚɯ. ɇɨɦɟɪ ɞɥɹ ɡɚɤɚɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɟɬɟɜɨɝɨ ɲɧɭɪɚ ɜɵ ɦɨɠɟɬɟ ɧɚɣɬɢ ɧɚ ɢɧɬɟɪɧɟɬ-
ɫɬɪɚɧɢɰɟ http://www.keysight.com/find/fieldfox. 

2.3 ɍɫɬɚɧɨɜɤɚ ɥɢɬɢɣ-ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

 
 
1. Ɉɬɤɪɨɣɬɟ ɤɪɵɲɤɭ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ. 
ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɧɚ ɤɪɵɲɤɟ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ ɢ ɫɞɜɢɧɶɬɟ ɤɪɵɲɤɭ ɧɚɪɭɠɭ. 

2. ȼɫɬɚɜɶɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ. 
ȼɫɬɚɜɶɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɬɚɤ, ɱɬɨɛɵ ɟɟ ɜɵɜɨɞɵ ɜɯɨɞɢɥɢ ɜɧɭɬɪɶ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ. 

3. Ɂɚɤɪɨɣɬɟ ɤɪɵɲɤɭ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ. 
ɋɞɜɢɧɶɬɟ ɤɪɵɲɤɭ ɜɜɟɪɯ, ɱɬɨɛɵ ɨɧɚ ɡɚɳɟɥɤɧɭɥɚɫɶ ɧɚ ɦɟɫɬɟ. 

Ɋɚɛɨɱɢɣ ɪɟɫɭɪɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

ȼɵ ɩɨɥɭɱɚɟɬɟ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɛɟɡ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɤɨɬɨɪɚɹ ɩɪɢɥɚɝɚɟɬɫɹ 
ɨɬɞɟɥɶɧɨ. Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɜ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɡɚɪɹɠɟɧɚ ɧɚ 40% ɞɥɹ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɟɟ 
ɫɥɭɠɛɵ. Ʌɢɬɢɣ-ɢɨɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɫɜɨɛɨɞɧɚ ɨɬ "ɷɮɮɟɤɬɚ ɩɚɦɹɬɢ", ɩɨɷɬɨɦɭ ɟɟ ɦɨɠɧɨ 
ɩɪɢɦɟɧɹɬɶ ɜ ɱɚɫɬɢɱɧɨ ɡɚɪɹɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

ɉɨɥɧɨɫɬɶɸ ɡɚɪɹɠɟɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɜ ɬɟɱɟ-
ɧɢɟ ɱɟɬɵɪɟɯ ɱɚɫɨɜ. ɉɨɷɬɨɦɭ ɟɫɥɢ ɜɵ ɩɥɚɧɢɪɭɟɬɟ ɞɥɢɬɟɥɶɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɚɧɚɥɢɡɚɬɨɪɚ, ɬɨ ɜɚɦ ɫɥɟɞɭ-
ɟɬ ɩɨɥɧɨɫɬɶɸ ɡɚɪɹɞɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 18 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɤɥɸɱɚɟɬɫɹ, ɤɨɝɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɪɚɡɪɹɞɢɬɫɹ ɞɨ ɭɪɨɜɧɹ, ɧɟ ɞɨ-
ɩɭɫɤɚɸɳɟɝɨ ɞɚɥɶɧɟɣɲɢɣ ɪɚɡɪɹɞ ɜɨ ɢɡɛɟɠɚɧɢɟ ɟɟ ɩɨɜɪɟɠɞɟɧɢɹ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɫɥɟɞɭɟɬ ɡɚɪɹɞɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪ-
ɧɭɸ ɛɚɬɚɪɟɸ ɫ ɩɨɦɨɳɶɸ ɜɧɭɬɪɟɧɧɟɝɨ ɢɥɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɡɚɪɹɞɧɨɝɨ ɬɨɤɚ. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɢɦɟɧɟɧɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 25. 

ɂɧɞɢɤɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ: 

• ɂɧɞɢɤɚɬɨɪ  ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɷɤɪɚɧɚ. 

• ɇɚ ɷɤɪɚɧɟ Battery. ɑɬɨɛɵ ɨɛɪɚɬɢɬɶɫɹ ɤ ɷɬɨɦɭ ɷɤɪɚɧɭ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɥɚɜɢɲɢ  System ,  Service   

 Diagnostics  ɢ  Battery . 

• ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟ. Ɉɬɤɪɨɣɬɟ ɞɜɟɪɰɭ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ ɢ ɩɨɫɦɨɬɪɢɬɟ 
ɀɄ ɢɧɞɢɤɚɬɨɪ ɫɨɫɬɨɹɧɢɹ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

Ʉɚɤ ɩɪɨɞɥɢɬɶ ɪɚɛɨɱɢɣ ɪɟɫɭɪɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ: 

• ɉɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɟɣ  Run/Hold  ɞɥɹ ɨɞɧɨɤɪɚɬɧɨɝɨ ɡɚɩɭɫɤɚ ɢɡɦɟɪɟɧɢɣ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 

ɇɚ ɞɢɫɩɥɟɟ ɢɧɞɢɰɢɪɭɟɬɫɹ ɫɨɫɬɨɹɧɢɟ  Hold . 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Display  ɢ  Brightness . ȼɨɫɩɨɥɶ-
ɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |  , ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ ɢɥɢ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɨɣ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɹɪɤɨɫɬɶ 
ɷɤɪɚɧɚ ɞɨ ɦɢɧɢɦɚɥɶɧɨ ɩɪɢɟɦɥɟɦɨɝɨ ɭɪɨɜɧɹ. 

• Ʉɪɚɬɤɨɜɪɟɦɟɧɧɨ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɜɵɤɥɸɱɚɬɟɥɹ ɩɢɬɚɧɢɹ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɜ ɞɟɠɭɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɨ 
ɜɪɟɦɹ, ɤɨɝɞɚ ɜɵ ɧɟ ɩɨɥɶɡɭɟɬɟɫɶ ɚɧɚɥɢɡɚɬɨɪɨɦ FieldFox. ɑɬɨɛɵ ɜɤɥɸɱɢɬɶ ɩɪɢɛɨɪ, ɫɧɨɜɚ ɧɚɠɦɢɬɟ 
ɷɬɭ ɤɧɨɩɤɭ. ȼɫɟ ɬɟɤɭɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɨɯɪɚɧɹɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɩɢɬɚɧɢɢ ɬɨɥɶɤɨ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɦɨɠɟɬ ɨɫɬɚɜɚɬɶɫɹ ɜ ɞɟɠɭɪɧɨɦ ɪɟɠɢɦɟ ɧɟ 
ɛɨɥɟɟ ɱɟɬɵɪɟɯ ɱɚɫɨɜ, ɩɨɫɥɟ ɱɟɝɨ ɨɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɤɥɸɱɚɟɬɫɹ. Ʉɨɝɞɚ ɭɪɨɜɟɧɶ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 
ɩɚɞɚɟɬ ɩɪɢɦɟɪɧɨ ɞɨ 20%, ɩɪɢɛɨɪ ɜɵɤɥɸɱɚɟɬɫɹ, ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɨɫɬɚɬɨɱɧɭɸ ɷɧɟɪɝɢɸ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

Ʉɚɤ ɡɚɪɹɞɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ: 

Ⱦɥɹ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɥɶɡɭɣɬɟɫɶ ɬɨɥɶɤɨ ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ FieldFox. 

• Ⱦɥɹ ɩɨɥɧɨɣ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ FieldFox ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɪɧɨ ɱɟɬɵɪɟ 
ɱɚɫɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɜɵɤɥɸɱɟɧ ɥɢ ɩɪɢɛɨɪ, ɢɥɢ ɠɟ ɜɤɥɸɱɟɧ. 

• Ⱦɥɹ ɩɨɥɧɨɣ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɨɬ ɜɧɟɲɧɟɝɨ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɨɩɰɢɹ 872) ɬɪɟ-
ɛɭɟɬɫɹ ɨɤɨɥɨ ɱɟɬɵɪɟɯ ɱɚɫɨɜ. 

ȿɫɥɢ ɜɵɧɭɬɶ ɢɡ ɩɪɢɛɨɪɚ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ, ɬɨ ɦɨɠɧɨ ɩɪɨɞɨɥɠɚɬɶ ɪɚɛɨɬɚɬɶ ɫ ɩɪɢɛɨɪɨɦ ɩɪɢ 
ɩɢɬɚɧɢɢ ɨɬ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ. 

2.4 ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox 

• ɑɬɨɛɵ ɜɤɥɸɱɢɬɶ ɩɪɢɛɨɪ, ɫɥɟɞɭɟɬ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɜɵɤɥɸɱɚɬɟɥɹ ɩɢɬɚɧɢɹ. Ɂɚɠɢɝɚɟɬɫɹ 
ɡɟɥɟɧɵɣ ɫɜɟɬɨɞɢɨɞɧɵɣ ɢɧɞɢɤɚɬɨɪ. ɉɪɨɰɟɫɫ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɩɪɢɛɨɪɚ ɞɥɢɬɫɹ ɨɤɨɥɨ ɦɢɧɭɬɵ. 

• ɑɬɨɛɵ ɩɟɪɟɤɥɸɱɢɬɶɫɹ ɜ ɞɟɠɭɪɧɵɣ ɪɟɠɢɦ (Stand By) ɫ ɧɢɡɤɢɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ, ɫɥɟɞɭɟɬ ɤɪɚɬ-
ɤɨɜɪɟɦɟɧɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɜɵɤɥɸɱɚɬɟɥɹ ɩɢɬɚɧɢɹ. ȼ ɞɟɠɭɪɧɨɦ ɪɟɠɢɦɟ ɦɢɝɚɟɬ ɨɪɚɧɠɟɜɵɣ ɫɜɟɬɨɞɢ-
ɨɞɧɵɣ ɢɧɞɢɤɚɬɨɪ. ɑɬɨɛɵ ɜɤɥɸɱɢɬɶ ɩɪɢɛɨɪ, ɫɥɟɞɭɟɬ ɫɧɨɜɚ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɜɵɤɥɸɱɚ-
ɬɟɥɹ ɩɢɬɚɧɢɹ. Ɍɨɝɞɚ ɦɝɧɨɜɟɧɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɢɬɚɧɢɟ ɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. ɋɦ. ɜɵɲɟ 
ɉɪɢɦɟɱɚɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ ɜ ɞɟɠɭɪɧɨɦ ɪɟɠɢɦɟ. 

• ɑɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɩɪɢɛɨɪ  (ɩɟɪɟɣɬɢ ɜ ɫɨɫɬɨɹɧɢɟ ɨɱɟɧɶ ɧɢɡɤɨɝɨ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ), ɫɥɟɞɭɟɬ ɧɚ-
ɠɚɬɶ ɢ ɭɞɟɪɠɢɜɚɬɶ ɧɚɠɚɬɨɣ ɨɤɨɥɨ ɱɟɬɵɪɟɯ ɫɟɤɭɧɞ ɤɧɨɩɤɭ ɜɵɤɥɸɱɚɬɟɥɹ ɩɢɬɚɧɢɹ. Ƚɚɫɧɟɬ ɢɧɞɢɤɚɬɨɪ-
ɧɵɣ ɫɜɟɬɨɞɢɨɞ. 

• ɉɪɢ ɜɵɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɨɯɪɚɧɟɧɢɟ ɜ ɩɚɦɹɬɢ ɞɚɧɧɵɯ ɢ ɧɚɛɨ-
ɪɚ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɚ. Ʉɚɤ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɞɚɧɧɵɟ ɢ ɫɨɫɬɨɹɧɢɟ (ɧɚɛɨɪ ɩɚɪɚɦɟɬɪɨɜ) ɩɪɢɛɨɪɚ, 
ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 24.1.1. 



Ⱦɦɛɝɛ 2: Ɋɩɟɞɩɭɩɝɥɛ ɪɫɣɜɩɫɛ ɥ ɫɛɜɩɭɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 19 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

2.5 Ɂɚɳɢɬɚ ɩɪɢɛɨɪɚ ɨɬ ɩɟɪɟɝɪɟɜɚ 

ɇɢɠɟ ɨɩɢɫɚɧɵ ɮɭɧɤɰɢɢ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɭɯɭɞɲɟɧɢɟ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɩɨɜɪɟɠɞɟɧɢɟ ɚɧɚɥɢ-
ɡɚɬɨɪɚ FieldFox ɜ ɫɥɭɱɚɟ ɩɟɪɟɝɪɟɜɚ ɜɧɭɬɪɟɧɧɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢɛɨɪɚ. 

        ɍɄȺɁȺɇɂȿ         

Ɉɠ ɟɠɫɡɣɭɠ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜ ɫɭɦɤɟ, ɤɨɝɞɚ ɨɧ ɜɤɥɸɱɟɧ ɢɥɢ ɧɚɯɨɞɢɬɫɹ ɜ ɞɟɠɭɪɧɨɦ ɪɟɠɢɦɟ. 

Ʉɚɤ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜɧɭɬɪɟɧɧɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢɛɨɪɚ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Service Diagnostics . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Internal Temperatures . 

Ɍɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɜɨɡɧɢɤɚɸɬ ɭɤɚɡɚɧɧɵɟ ɧɢɠɟ ɹɜɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɡɭɥɶɬɚɬ ɭɫɪɟɞ-
ɧɟɧɢɹ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ RF1, RF2, SB1 ɢ SB2. Эɬɢ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢɡɦɟɪɹɸɬɫɹ ɜɧɭɬɪɟɧ-
ɧɢɦɢ ɞɚɬɱɢɤɚɦɢ, ɜɫɬɪɨɟɧɧɵɦɢ ɜ ɚɧɚɥɢɡɚɬɨɪ FieldFox. 

ɋɨɫɬɨɹɧɢɟ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɢɦɟɪɧɨ 73°ɋ ɩɪɢɛɨɪ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɜ ɤɨɬɨɪɨɦ 
ɭɦɟɧɶɲɚɟɬɫɹ ɹɪɤɨɫɬɶ ɷɤɪɚɧɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɤɥɸɱɟɧɢɟ ɜ ɪɟɠɢɦ ɰɜɟɬɨɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɞɥɹ ɫɨɥ-
ɧɟɱɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɢ ɫɧɢɠɚɟɬɫɹ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. Эɬɢ ɦɟɪɵ ɫɥɭɠɚɬ ɞɥɹ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɧɭɬɪɟɧɧɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢɛɨɪɚ, ɫɨɯɪɚɧɟɧɢɹ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɢ ɩɨɞɞɟɪɠɚɧɢɹ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ 
ɧɚɞɟɠɧɨɫɬɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɚ ɷɤɪɚɧɟ ɩɪɢɛɨɪɚ ɩɨɹɜɥɹɟɬɫɹ ɫɨɨɛɳɟɧɢɟ: The sys-
tem is entering Temperature Control Mode due to high internal temperature. 

ɉɪɢ ɩɟɪɟɯɨɞɟ ɩɪɢɛɨɪɚ ɜ ɫɨɫɬɨɹɧɢɟ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɯɪɚɧɢɬɟ ɜ ɩɚɦɹɬɢ ɧɚɛɨɪ ɩɚɪɚɦɟɬɪɨɜ 
ɩɪɢɛɨɪɚ ɢ ɜɚɠɧɵɟ ɞɚɧɧɵɟ. 

Ʉɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɫɧɢɡɢɬɫɹ ɩɪɢɦɟɪɧɨ ɞɨ 71°ɋ, ɩɨɹɜɥɹɟɬɫɹ ɫɨɨɛɳɟɧɢɟ ɨ ɜɵɯɨɞɟ ɩɪɢɛɨɪɚ ɢɡ ɫɨɫɬɨɹ-
ɧɢɹ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɪɢ ɷɬɨɦ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɨɪɦɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɤɨɪɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɧɟ ɨɬɧɨɫɹɬɫɹ ɤ ɫɨɫɬɨɹɧɢɸ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ. 

ȼɵɤɥɸɱɟɧɢɟ ɨɬ ɩɟɪɟɝɪɟɜɚ 

ȼ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɫɢɬɭɚɰɢɹɯ ɧɟ ɭɞɚɟɬɫɹ ɢɡɛɟɠɚɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɞɚɠɟ ɜ ɫɨ-
ɫɬɨɹɧɢɢ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɦɟɪɧɨ ɞɨ 75°ɋ ɫɪɚɛɚɬɵɜɚɟɬ ɡɚɳɢɬɚ 
ɨɬ ɩɟɪɟɝɪɟɜɚ, ɜɵɤɥɸɱɚɸɳɚɹ ɩɪɢɛɨɪ. 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɡɚɳɢɬɧɵɦ ɜɵɤɥɸɱɟɧɢɟɦ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɨ ɜɵɤɥɸɱɟ-
ɧɢɢ ɩɪɢɛɨɪɚ. 

2.6 Ɇɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɛɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɧɚ ɜɯɨɞɟ 

ɉɨɞɚɱɚ ɧɚ ɜɯɨɞ ɚɧɚɥɢɡɚɬɨɪɚ ɱɪɟɡɦɟɪɧɨɣ ɦɨɳɧɨɫɬɢ ɢɥɢ ɱɪɟɡɦɟɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɜɪɟɠɞɟɧɢɸ ɩɪɢɛɨɪɚ. ɉɪɟɜɵɲɟɧɢɟ ɭɤɚɡɚɧɧɵɯ ɧɢɠɟ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɭɪɨɜɧɟɣ ȼɑ ɦɨɳɧɨɫɬɢ 
ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ ɧɚ ɷɤɪɚɧɟ ɫɨɨɛɳɟɧɢɹ ADC Over Range. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɨɳɧɨɫɬɢ: 

• Ɍɩɠɟɣɨɣɭɠɦɣ RF IN/OUT: ɨɛɪɫɺɡɠɨɣɠ ± 50 Ƚ, ȽЧ ɧɩɴɨɩɬɭɷ +27 ɟȼɧ 

• Ƚɰɩɟ DC: ɪɩɬɭɩɺɨɨɩɠ ɨɛɪɫɺɡɠɨɣɠ 19 Ƚ, ɧɛɥɬ. 40 Ƚɭ ɪɫɣ ɢɛɫɺɟɥɠ ɛɥɥɮɧɮɦɺɭɩɫɨɩɤ ɜɛɭɛɫɠɣ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɧɚ ɷɬɨɬ ɫɱɟɬ ɩɪɢɜɟɞɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ʉɨɚɤɫɢɚɥɶɧɵɟ ɤɚɛɟɥɢ ɢ ɚɧɬɟɧɧɵ ɡɚɱɚɫɬɭɸ ɧɚɤɚɩɥɢɜɚɸɬ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ ɡɚɪɹɞ, ɤɨɬɨɪɵɣ ɫɩɨɫɨɛɟɧ ɩɨɜɪɟɞɢɬɶ 
ɜɯɨɞɧɵɟ ɰɟɩɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɷɬɢɯ ɨɛɴɟɤɬɨɜ ɤ ɩɪɢɛɨɪɭ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɬɚɤɨɝɨ ɪɨɞɚ 
ɩɨɜɪɟɠɞɟɧɢɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɟɪɟɞ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɩɪɢɛɨɪɭ ɫɧɢɦɚɬɶ ɫɬɚɬɢɱɟɫɤɢɣ ɡɚɪɹɞ ɫ ɤɚɛɟɥɹ ɢɥɢ ɚɧɬɟɧɧɵ 
ɩɭɬɟɦ ɢɯ ɡɚɤɨɪɚɱɢɜɚɧɢɹ. 



Ⱦɦɛɝɛ 2: Ɋɩɟɞɩɭɩɝɥɛ ɪɫɣɜɩɫɛ ɥ ɫɛɜɩɭɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 20 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

2.7 Ɉɩɢɫɚɧɢɟ ɜɧɟɲɧɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox 

2.7.1 ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ 

 



Ⱦɦɛɝɛ 2: Ɋɩɟɞɩɭɩɝɥɛ ɪɫɣɜɩɫɛ ɥ ɫɛɜɩɭɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 21 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ 

ɉɨɡ. Эɥɟɦɟɧɬ ɇɚɡɧɚɱɟɧɢɟ Ɉɩɢɫɚɧɢɟ 

1 Ʉɧɨɩɤɚ  
ɜɤɥɸɱɟɧɢɹ  
ɩɢɬɚɧɢɹ 

ȼɄɅ.: ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɧɚɠɚɬɶ. 
Ⱦɟɠɭɪɧɵɣ ɪɟɠɢɦ: ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɧɚɠɚɬɶ, ɤɨɝɞɚ  
ɩɪɢɛɨɪ ɜɤɥɸɱɟɧ. 

ȼЫɄɅ.: ɧɚɠɚɬɶ ɢ ɭɞɟɪɠɢɜɚɬɶ (ɩɪɢɦɟɪɧɨ 4 ɫɟɤɭɧɞɵ),  
ɩɨɤɚ ɧɟ ɜɵɤɥɸɱɢɬɫɹ ɩɪɢɛɨɪ. 

Ɋɚɡɞɟɥ 2.4 

2 ɋɜɟɬɨɞɢɨɞ ɉɨɝɚɲɟɧ: ɩɪɢɛɨɪ ɜɵɤɥɸɱɟɧ, ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ  
ɧɟ ɡɚɪɹɠɚɟɬɫɹ. 

Ɂɟɥɟɧɵɣ: ɩɪɢɛɨɪ ɜɤɥɸɱɟɧ, ɫɨɫɬɨɹɧɢɟ ɡɚɪɹɞɤɢ  
ɢɧɞɢɰɢɪɭɟɬɫɹ ɩɢɤɬɨɝɪɚɦɦɨɣ ɛɚɬɚɪɟɢ ɧɚ ɷɤɪɚɧɟ. 

Ɉɪɚɧɠɟɜɵɣ, ɦɢɝɚɟɬ: ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɞɟɠɭɪɧɨɦ  
ɪɟɠɢɦɟ. 

Ɉɪɚɧɠɟɜɵɣ, ɹɪɤɨɫɬɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɦɟɞɥɟɧɧɨ  
ɦɢɝɚɟɬ: ɩɪɢɛɨɪ ɜɵɤɥɸɱɟɧ, ɡɚɪɹɠɚɟɬɫɹ ɛɚɬɚɪɟɹ. 

Ɋɚɡɞɟɥ 2.4 

3  System   ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɫɭɛɦɟɧɸ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɫɢɫɬɟɦɵ. Ƚɥɚɜɚ 22 

4 Ʉɥɚɜɢɲɢ  
ɮɭɧɤɰɢɣ 

Ʉ ɷɬɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɤɥɚɜɢɲɢ:  

 Freq/Dist ,  Scale/Amptd ,  BW ,  Sweep ,  Trace ,  

 Meas Setup ,  Measure  ɢ  Mode . 

ɋɦ. ɨɩɢɫɚɧɢɟ  
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɪɟɠɢɦɚ. 

5  Preset   ȼɨɡɜɪɚɳɚɟɬ ɚɧɚɥɢɡɚɬɨɪ ɜ ɢɡɜɟɫɬɧɨɟ ɫɨɫɬɨɹɧɢɟ. Ɋɚɡɞɟɥ 22.2 

6  Enter  ɉɨɞɬɜɟɪɠɞɚɟɬ ɜɵɛɨɪ ɩɚɪɚɦɟɬɪɚ ɢɥɢ ɤɨɧɮɢɝɭɪɚɰɢɸ. – 

7  Marker  ȼɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɸ ɦɚɪɤɟɪɚ. Ɋɚɡɞɟɥ 21.1 

8  Mkr →/Tools  ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɫɭɛɦɟɧɸ ɦɚɪɤɟɪɨɜ Ɋɚɡɞɟɥ 21.1 

9  Esc  Ɂɚɤɪɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɢɥɢ ɫɬɢɪɚɟɬ ɜɜɨɞ ɫɢɦɜɨɥɨɜ – 

10  Save/Recall  ɋɥɭɠɢɬ ɞɥɹ ɡɚɧɟɫɟɧɢɹ ɜ ɩɚɦɹɬɶ ɬɟɤɭɳɟɝɨ ɝɪɚɮɢɤɚ  
ɢ ɞɥɹ ɜɵɡɨɜɚ ɞɚɧɧɵɯ ɢɡ ɩɚɦɹɬɢ. 

Ɋɚɡɞɟɥ 24.1 

11  Limit  ɋɥɭɠɢɬ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɣ ɩɪɢ ɛɵɫɬɪɨɦ  
ɞɨɩɭɫɤɨɜɨɦ ɤɨɧɬɪɨɥɟ. 

Ɋɚɡɞɟɥ 21.2 

12  Run/Hold  ɋɥɭɠɢɬ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɟɠɢɦɨɜ Free Run  
ɢ Hold/Single. 

Ɋɚɡɞɟɥ 22.1 

13  Cal  ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɫɭɛɦɟɧɸ ɞɥɹ ɮɭɧɤɰɢɣ ɤɚɥɢɛɪɨɜɤɢ. Ɋɚɡɞɟɥ 8.16 

14 Ʉɥɚɜɢɲɢ  ɢ  ɍɜɟɥɢɱɟɧɢɟ ɢ ɭɦɟɧɶɲɟɧɢɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ. – 

15   Back   ȼɨɡɜɪɚɳɚɟɬ ɤ ɩɪɟɞɵɞɭɳɟɦɭ ɜɵɛɨɪɭ ɦɟɧɸ. – 

16 ɉɨɜɨɪɨɬɧɚɹ  
ɪɭɱɤɚ 

ȼɵɞɟɥɹɟɬ ɩɭɧɤɬ ɞɥɹ ɜɵɛɨɪɚ ɢ ɫɥɭɠɢɬ ɞɥɹ ɫɬɭɩɟɧɱɚɬɨɝɨ  
ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ. 

– 

17 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ  
ɤɥɚɜɢɲɢ 

Ɉɛɟɫɩɟɱɢɜɚɸɬ ɜɵɛɨɪ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɤɨɧɮɢ-
ɝɭɪɢɪɨɜɚɧɢɹ ɢ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɞɪɭ-
ɝɢɯ ɮɭɧɤɰɢɣ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

– 

18 Эɤɪɚɧ 

ɉɨɥɭɩɪɨɡɪɚɱɧɵɣ ɷɤɪɚɧ, ɜɢɞɢɦɵɣ ɩɪɢ ɥɸɛɵɯ ɭɫɥɨɜɢɹɯ ɨɫɜɟɳɟɧɢɹ. ɉɪɢ ɪɚɛɨɬɟ 
ɫ ɩɪɢɛɨɪɨɦ FieldFox ɩɨɞ ɩɪɹɦɵɦ ɫɨɥɧɟɱɧɵɦ ɫɜɟɬɨɦ ɧɟ ɬɪɟɛɭɟɬɫɹ ɡɚɫɥɨɧɹɬɶ 
ɷɬɨɬ ɷɤɪɚɧ ɨɬ ɫɨɥɧɰɚ. ɉɪɢ ɹɪɤɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɜɵɲɚɟɬɫɹ ɹɪɤɨɫɬɶ ɢ ɪɚɡɛɨɪɱɢ-
ɜɨɫɬɶ ɷɤɪɚɧɚ, ɤɨɝɞɚ ɫɜɟɬ ɩɨɩɚɞɚɟɬ ɩɪɹɦɨ ɧɚ ɷɤɪɚɧ. ɋɭɳɟɫɬɜɭɸɬ ɚɥɶɬɟɪɧɚɬɢɜ-
ɧɵɟ ɪɟɠɢɦɵ ɰɜɟɬɨɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɞɥɹ ɧɚɢɥɭɱɲɟɝɨ ɧɚɛɥɸɞɟɧɢɹ ɩɪɢ ɩɪɹɦɨɦ 
ɫɨɥɧɟɱɧɨɦ ɨɫɜɟɳɟɧɢɢ ɢɥɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɪɢɛɨɪɨɦ ɜ ɬɟɦɧɨɬɟ. 

ɉɪɢɦɟɱɚɧɢɟ: Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɫ ɷɤɪɚɧɚ ɨɫɬɨɪɨɠɧɨ ɩɪɨɬɢɪɚɣɬɟ ɟɝɨ 
ɦɹɝɤɨɣ ɛɟɡɜɨɪɫɨɜɨɣ ɬɤɚɧɶɸ, ɭɜɥɚɠɧɟɧɧɨɣ ɢɡɨɩɪɨɩɢɥɨɜɵɦ ɫɩɢɪɬɨɦ. 

Ɋɚɡɞɟɥ 22.4 

Ɋɚɡɞɟɥ 2.8 



Ⱦɦɛɝɛ 2: Ɋɩɟɞɩɭɩɝɥɛ ɪɫɣɜɩɫɛ ɥ ɫɛɜɩɭɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 22 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

2.7.2 ȼɟɪɯɧɹɹ ɩɚɧɟɥɶ 

 
 

ɋɨɟɞɢɧɢɬɟɥɶ  ɇɚɡɧɚɱɟɧɢɟ Ɉɩɢɫɚɧɢɟ 

Port 1  
RF Output 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɨɬɪɚɠɟɧɢɹ ɜ ɪɟɠɢɦɚɯ ɋȺɌ ɢ NA. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ:  
ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ± 50 ȼ, ȼɑ ɦɨɳɧɨɫɬɶ +27 ɞȻɦ 

Ƚɥɚɜɚ 3 

Ƚɥɚɜɚ 6 

PORT 2  
SA RF Input 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɜɫɟɯ ɢɡɦɟɪɟɧɢɹ ɜ ɪɟɠɢɦɟ SA. 

ȼ ɪɟɠɢɦɚɯ ɋȺɌ, NA ɢ VVM ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟ-
ɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ ɫ ɩɨɪɬɨɦ 2. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ:  
ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ± 50 ȼ, ȼɑ ɦɨɳɧɨɫɬɶ +27 ɞȻɦ 

Ƚɥɚɜɚ 9 

GPS Ant ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫ ɨɩɰɢɟɣ 307 (GPS). Ɉɛɟɫɩɟɱɢ-
ɜɚɟɬ ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɟɳɟɧɢɹ 3,3 ȼ ɞɥɹ ɚɧɬɟɧɧɨɝɨ ɩɪɟɞɭ-
ɫɢɥɢɬɟɥɹ. ɉɪɢɦɟɧɹɟɬɫɹ ɫ ɚɧɬɟɧɧɨɣ GPS ɬɢɩɚ N9910X-825. ȼɨɡɦɨɠ-
ɧɨ ɬɚɤɠɟ ɩɪɢɦɟɧɟɧɢɟ ɞɪɭɝɢɯ ɚɧɬɟɧɧ GPS. 

Ɋɚɡɞɟɥ 22.6 

Ref In  
Trig In 

ȼɯɨɞ ɞɥɹ ɫɢɝɧɚɥɚ ɨɬ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɢ ɜɯɨɞ ɞɥɹ  
ɫɢɝɧɚɥɚ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 5,5 ȼ 

Ɋɚɡɞɟɥ 22.6 

Ɋɚɡɞɟɥ 9.17 

 

2.7.3 ɉɪɚɜɚɹ ɛɨɤɨɜɚɹ ɩɚɧɟɥɶ 

 
 

ɋɨɟɞɢɧɢɬɟɥɶ  ɇɚɡɧɚɱɟɧɢɟ Ɉɩɢɫɚɧɢɟ 

 

ɋɨɟɞɢɧɢɬɟɥɶ ɤɚɛɟɥɹ Ethernet ɞɥɹ ɫɱɢɬɵɜɚɧɢɹ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ FieldFox Data Link. ɇɨɜɟɣɲɭɸ ɜɟɪɫɢɸ 
ɷɬɨɣ ɩɪɨɝɪɚɦɦɵ ɦɨɠɧɨ ɡɚɝɪɭɡɢɬɶ ɫ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɵ: 
www.keysight.com/find/fieldfoxsupport. 

Ɋɚɡɞɟɥ 22.6 

 

ȼɵɯɨɞ ɫɢɝɧɚɥɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɱɚɫɬɨɬɵ IF Out ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɟ-
ɠɢɦɟ SA ɞɥɹ ɜɧɟɲɧɟɣ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɚ. 

Ɋɚɡɞɟɥ 9.14 

 

ȼɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. 

ȼɵɯɨɞ ɡɚɩɭɫɤɚ – ɡɚɪɟɡɟɪɜɢɪɨɜɚɧ ɞɥɹ ɛɭɞɭɳɟɝɨ ɪɚɡɜɢɬɢɹ. 

Ɋɚɡɞɟɥ 22.6 

 
ɋɨɟɞɢɧɢɬɟɥɶ Secure Digital. ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ ɩɚɦɹɬɢ 
ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

Ɋɚɡɞɟɥ 24.1 

 

Ɂɚɪɟɡɟɪɜɢɪɨɜɚɧ ɧɚ ɛɭɞɭɳɟɟ.  

 

Ⱦɜɚ ɫɬɚɧɞɚɪɬɧɵɯ ɫɨɟɞɢɧɢɬɟɥɹ USB ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶ-
ɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ ɜ ɪɟɠɢɦɟ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ. 
Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɠɟ ɞɥɹ ɡɚɩɢɫɢ ɮɚɣɥɨɜ ɧɚ ɮɥɷɲ-ɦɨɞɭɥɶ USB. 

Эɬɢ ɫɨɟɞɢɧɢɬɟɥɢ ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɩɨɞɤɥɸɱɟɧɢɟ ɤɥɚɜɢɚɬɭɪɵ ɢ 
ɦɵɲɢ. 

Ɋɚɡɞɟɥ 24.1 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 23 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

2.7.4 Ʌɟɜɚɹ ɛɨɤɨɜɚɹ ɩɚɧɟɥɶ 

 
 

ɋɨɟɞɢɧɢɬɟɥɶ  ɇɚɡɧɚɱɟɧɢɟ Ɉɩɢɫɚɧɢɟ 

 

ȼɵɯɨɞɧɨɟ ɝɧɟɡɞɨ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫ ɪɟɠɢɦɨɦ 
SA Tune and Listen. 

Ɋɚɡɞɟɥ 9.9 

 

ɂɫɬɨɱɧɢɤ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɫ ɜɧɟɲɧɢɦ 
ɫɦɟɳɟɧɢɟɦ (ɨɩɰɢɹ 309). 

Ɋɚɡɞɟɥ 22.6 

 

ɋɨɟɞɢɧɢɬɟɥɶ ɩɢɬɚɧɢɹ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 19 ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ: 4Ⱥ 

Ɋɚɡɞɟɥ 2.3 

Ɋɚɡɞɟɥ 25.2 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 24 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

2.8 Ɉɩɢɫɚɧɢɟ ɷɤɪɚɧɚ 

 
 

ɉɨɡ.  ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɩɢɫɚɧɢɟ 

1 Ɂɚɝɨɥɨɜɨɤ; ɜɜɟɞɢɬɟ ɡɞɟɫɶ ɫɨɛɫɬɜɟɧɧɵɣ ɬɟɤɫɬ. ɉɨɞɪɚɡɞɟɥ 22.4.4 

2 ɂɧɞɢɤɚɬɨɪ ɬɟɤɭɳɟɝɨ ɪɟɠɢɦɚ – 

3 ɂɧɞɢɤɚɬɨɪ Run/Hold Ɋɚɡɞɟɥ 22.1 

4 Ɏɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ Ɂɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ
5 Ɇɚɫɲɬɚɛ (ɟɞ./ɞɟɥɟɧɢɟ) Ɂɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ
6 ɋɬɚɬɭɫ ɤɚɥɢɛɪɨɜɤɢ (ɋȺɌ ɢ NA) ɢɥɢ ɦɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ (SA) Ɋɚɡɞɟɥ 8.11 

7 Ɇɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ (ɥɨɤɚɥɢɡɚɰɢɹ ɞɟɮɟɤɬɨɜ) ɉɨɞɚɡɞɟɥ 4.2.6 

8 ɋɨɫɬɨɹɧɢɟ ɭɫɪɟɞɧɟɧɢɹ ɢ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ Ɂɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ
9 ɂɧɞɢɤɚɰɢɹ Data / Mem (ɋȺɌ ɢ NA), Step / FFT (SA) Ɋɚɡɞɟɥ 21.3 

Ɋɚɡɞɟɥ 9.11 

10 ɍɫɬɚɧɨɜɤɚ ɪɚɡɪɟɲɟɧɢɹ Ɂɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ
11 ɇɚɱɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ ɢɥɢ ɪɚɫɫɬɨɹɧɢɟ Ɂɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ
12 ɍɫɬɚɧɨɜɤɚ ɩɨɥɨɫɨɜɨɝɨ ɮɢɥɶɬɪɚ ɢɥɢ Ɏɇɑ (ɥɨɤɚɥɢɡɚɰɢɹ ɞɟɮɟɤɬɨɜ) 

ɒɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ ɜ ɪɟɠɢɦɟ NA 
Ɋɚɡɞɟɥ 4.2 

13 ɍɪɨɜɟɧɶ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ (ɋȺɌ ɢ NA) ɉɨɞɪɚɡɞɟɥ 3.1.11 

14 Ʉɨɧɟɱɧɚɹ ɱɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ ɢɥɢ ɪɚɫɫɬɨɹɧɢɟ Ɂɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ
15 Ɍɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɟɪɬɤɢ Ɂɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ
16 ɋɬɚɬɭɫ ɩɪɟɞɟɥɶɧɨɣ ɥɢɧɢɢ Ɋɚɡɞɟɥ 21.2 

17 ȼɪɟɦɹ ɢ ɞɚɬɚ Ɋɚɡɞɟɥ 22.6 

18 ɉɨɤɚɡɚɧɢɟ ɦɚɪɤɟɪɚ Ɋɚɡɞɟɥ 21.1 

19 ɋɨɫɬɨɹɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ Ɋɚɡɞɟɥ 25.1 

20 Ɍɢɩ ɢɡɦɟɪɟɧɢɣ (ɋȺɌ ɢ NA) – 

21 Ɉɩɨɪɧɵɣ ɭɪɨɜɟɧɶ Ɂɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ
22 Ɉɩɨɪɧɚɹ ɩɨɡɢɰɢɹ Ɂɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 25 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

2.9 ȼɜɨɞ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 

Ɇɧɨɝɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɬɪɟɛɭɸɬ ɜɜɨɞɚ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. 

Ʉɚɤ ɜɜɨɞɢɬɶ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 

ɉɨɥɶɡɭɣɬɟɫɶ ɥɸɛɨɣ ɤɨɦɛɢɧɚɰɢɣ ɫɥɟɞɭɸɳɢɯ ɤɥɚɜɢɲ: 

• ɐɢɮɪɨɜɵɟ ɤɥɚɜɢɲɢ 0 ÷ 9 ɜɦɟɫɬɟ ɫ ɤɥɚɜɢɲɟɣ ɩɨɥɹɪɧɨɫɬɢ  +/–  . 

• Ʉɥɚɜɢɲɢ  ɢ  ɞɥɹ ɫɬɭɩɟɧɱɚɬɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɡɧɚɱɟɧɢɹ. 

• ɉɨɜɨɪɨɬɧɚɹ ɪɭɱɤɚ ɞɥɹ ɩɪɨɤɪɭɬɤɢ ɧɚɛɨɪɚ ɡɧɚɱɟɧɢɣ. 

• Ʉɥɚɜɢɲɚ  Back  ɩɨɡɜɨɥɹɟɬ ɫɬɢɪɚɬɶ ɜɜɟɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ. 

• Ʉɥɚɜɢɲɚ  Esc  ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɯɨɞɚ ɢɡ ɜɜɨɞɚ ɞɚɧɧɵɯ ɛɟɡ ɜɨɫɩɪɢɹɬɢɹ ɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ. 

ɑɬɨɛɵ ɡɚɜɟɪɲɢɬɶ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɚ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  ɢɥɢ ɞɪɭɝɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɥɢɛɨ ɚɩɩɚɪɚɬɧɭɸ ɤɥɚɜɢɲɭ. 

ɋɨɤɪɚɳɟɧɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɞɟɫɹɬɢɱɧɵɯ ɩɪɢɫɬɚɜɨɤ 
ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɨɫɥɟ ɜɜɨɞɚ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨɹɜɥɹɟɬɫɹ ɧɚɛɨɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ ɞɥɹ 
ɜɜɨɞɚ ɞɟɫɹɬɢɱɧɵɯ ɩɪɢɫɬɚɜɨɤ (ɦɧɨɠɢɬɟɥɟɣ) ɢɥɢ ɫɭɮɮɢɤɫɨɜ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɣ. ɇɢɠɟ ɩɨɹɫɧɹɸɬɫɹ ɷɬɢ 
ɫɨɤɪɚɳɟɧɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ. 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ: 

•  GHz   ɝɢɝɚɝɟɪɰ (1ɟ9 ɝɟɪɰ) 

•  MHz   ɦɟɝɚɝɟɪɰ (1ɟ6 ɝɟɪɰ) 

•  kHz  ɤɢɥɨɝɟɪɰ (1ɟ3 ɝɟɪɰ) 

•  Hz   ɝɟɪɰ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɢ: 

•  s     ɫɟɤɭɧɞɚ 

•  ms   ɦɢɥɥɢɫɟɤɭɧɞɚ (1ɟ–3 ɫ) 
•  us    ɦɢɤɪɨɫɟɤɭɧɞɚ (1ɟ–6 ɫ) 
•  ns    ɧɚɧɨɫɟɤɭɧɞɚ (1ɟ–9 ɫ) 
•  ps    ɩɢɤɨɫɟɤɭɧɞɚ (1ɟ–12 ɫ) 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 26 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

3 Ɋɟɠɢɦ ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɚɛɟɥɟɣ ɢ ɚɧɬɟɧɧ (ɋȺɌ) 

 

Ɋɟɠɢɦ ɋȺɌ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɫɟɣ ɫɢɫɬɟɦɵ ɩɟɪɟɞɚɱɢ ɨɬ ɩɟɪɟɞɚɬ-
ɱɢɤɚ ɞɨ ɚɧɬɟɧɧɵ. Эɬɭ ɩɪɨɰɟɞɭɪɭ ɢɧɨɝɞɚ ɧɚɡɵɜɚɸɬ Line Sweeping. 

Ɋɟɠɢɦ ɋȺɌ ɚɧɚɥɨɝɢɱɟɧ ɪɟɠɢɦɭ ɚɧɚɥɢɡɚɬɨɪɚ ɰɟɩɟɣ (NA). Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ 
ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ:  

 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm 

ɂɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ (DTF) ɜ ɪɟɠɢɦɟ ɋȺɌ ɨɩɢɫɚɧɵ ɜ ɝɥɚɜɟ 4. 

ɋɨɞɟɪɠɚɧɢɟ ɝɥɚɜɵ 3 
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3.1.2 Ʉɨɧɮɢɝɭɪɚɰɢɢ ɫ ɞɜɭɦɹ ɝɪɚɮɢɤɚɦɢ (Dual-Trace) ..................................................................... 28 

3.1.3 ɉɚɪɧɚɹ ɱɚɫɬɨɬɚ (Coupled Frequency) ...................................................................................... 29 

3.1.4 Ɍɚɛɥɢɰɚ ɛɵɫɬɪɨɣ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ............................................................................... 29 

3.1.5 ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ................................................................................................................. 30 

3.1.6 ɍɫɬɚɧɨɜɤɚ ɦɚɫɲɬɚɛɚ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ .......................................................................... 30 

3.1.7 ɍɫɪɟɞɧɟɧɢɟ ................................................................................................................................ 31 

3.1.8 Ɉɞɧɨɤɪɚɬɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ ........................................................................ 31 

3.1.9 Ɋɚɡɪɟɲɟɧɢɟ (ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ) ................................................................................. 32 

3.1.10 Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ............................................................................................ 32 

3.1.11 ȼɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ ................................................................................................................. 32 

3.1.12 ɉɨɞɚɜɥɟɧɢɟ ɩɨɦɟɯ .................................................................................................................... 33 

3.2 ɂɡɦɟɪɟɧɢɟ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ ...................................................................................................... 33 

3.3 Ɉɞɧɨɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɹɯ ................................................................................... 34 

3.4 Ⱦɜɭɯɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ .................................................................................... 35 

ɋɦ. ɬɚɤɠɟ: 

8 Ʉɚɥɢɛɪɨɜɤɚ ɞɥɹ ɪɟɠɢɦɨɜ NA, ɋȺɌ ɢ VVM .................................................................................... 74 

21.1 ȼɫɟ ɨ ɦɚɪɤɟɪɚɯ ................................................................................................................................. 214 

21.2 ȼɫɟ ɨ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɹɯ ................................................................................................................ 222 

21.3 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɫ ɝɪɚɮɢɤɚɦɢ (Trace Math) .................................................................. 225 

Ɉɩɢɫɚɧɢɟ "ȼɵɩɨɥɧɟɧɢɟ 75-ɨɦɧɵɯ ɢɡɦɟɪɟɧɢɣ" ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ:  

 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 27 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

3.1 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɋȺɌ 

ɉɪɟɠɞɟ ɱɟɦ ɜɵɩɨɥɧɹɬɶ ɨɩɢɫɚɧɧɵɟ ɜ ɷɬɨɣ ɝɥɚɜɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ ɋȺɌ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɋȺɌ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  CAT . 

3.1.1 ȼɵɛɨɪ ɜɢɞɚ ɢɡɦɟɪɟɧɢɣ 

Ʉɚɤ ɜɵɛɪɚɬɶ ɜɢɞ ɢɡɦɟɪɟɧɢɣ ɜ ɪɟɠɢɦɟ ɋȺɌ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɥɟɞɭɸɳɢɯ ɜɢɞɚɯ ɢɡɦɟɪɟɧɢɣ ɜɵ ɦɨɠɟɬɟ ɩɨɥɭɱɢɬɶ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɨɧɥɚɣɧɨɜɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ: http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure 1 . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɜɚɪɢɚɧɬɨɜ. Эɬɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ ɩɨɹɜɥɹ-
ɸɬɫɹ ɬɚɤɠɟ ɩɨɫɥɟ ɜɵɛɨɪɚ ɪɟɠɢɦɚ ɋȺɌ. 

∗  Distance to Fault  – ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɞɟɮɟɤɬɚ. Ɉɞɧɨɩɨɪɬɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɨɬɪɚɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɢɫ-
ɩɨɥɶɡɭɟɬ ɜɵɱɢɫɥɟɧɢɹ ɨɛɪɚɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ (IFT) ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɢɧɞɢɤɚɰɢɢ 
ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ ɢɥɢ ɨɛɪɵɜɚ ɜ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɢɥɢ ɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɪɚɡɦɟɪɚ. Ɂɞɟɫɶ 
ɩɪɢɦɟɧɹɟɬɫɹ ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɜ ɮɨɪɦɚɬɟ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ, ɤɨɬɨɪɵɟ ɜɵɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ 
ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɞɟɰɢɛɟɥɚɯ (dB), ɤɪɨɦɟ ɬɨɝɨ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɜɵɛɪɚɧ ɜɢɞ 
ɢɡɦɟɪɟɧɢɹ DTF (VSWR). Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɢɡɦɟɪɟɧɢɹɯ DTF (ɪɚɫɫɬɨɹɧɢɟ ɞɨ 
ɞɟɮɟɤɬɚ) ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 4. 

  Return Loss & DTF  – ɨɬɨɛɪɚɠɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ ɢ ɪɚɫɫɬɨɹɧɢɹ ɞɨ 
ɞɟɮɟɤɬɚ. ɉɨɥɶɡɭɣɬɟɫɶ ɷɬɢɦ ɮɨɪɦɚɬɨɦ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɭɫɬɚɧɨɜɨɤ ɱɚɫɬɨɬɵ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭ-
ɸɬɫɹ ɩɪɢ ɢɡɦɟɪɟɧɢɢ DTF. Эɬɚ ɩɚɪɚ ɜɢɞɨɜ ɢɡɦɟɪɟɧɢɣ ɫɨɡɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɨɧɮɢɝɭɪɚɰɢɢ Dual-Trace 
(ɞɜɚ ɝɪɚɮɢɤɚ). Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ. 

∗  Return Loss  – ɩɨɬɟɪɢ ɧɚ ɨɬɪɚɠɟɧɢɟ. Ɉɞɧɨɩɨɪɬɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɨɬɪɚɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɢɧɞɢɰɢɪɭɟɬ 
ɪɚɡɧɨɫɬɶ ɷɧɟɪɝɢɢ ɩɨɞɚɜɚɟɦɨɝɨ ɫɢɝɧɚɥɚ ɢ ɷɧɟɪɝɢɢ ɨɬɪɚɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ. ɑɟɦ ɜɵɲɟ ɝɪɚɮɢɤ ɧɚ 
ɷɤɪɚɧɟ, ɬɟɦ ɛɨɥɶɲɟ ɷɧɟɪɝɢɢ ɨɬɪɚɠɚɟɬɫɹ ɨɛɪɚɬɧɨ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣ-
ɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 3.2. 

∗  VSWR  – ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɹɱɟɣ ɜɨɥɧɵ ɩɨ ɧɚɩɪɹɠɟɧɢɸ (Ʉɋȼɇ). Ɉɞɧɨɩɨɪɬɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɨɬɪɚ-
ɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɢɧɞɢɰɢɪɭɟɬ ɨɬɧɨɲɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɬɪɚɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ ɤ ɦɢ-
ɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɨɬɪɚɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ. ɑɟɦ ɜɵɲɟ ɝɪɚɮɢɤ ɧɚ ɷɤɪɚɧɟ, ɬɟɦ ɛɨɥɶɲɟ ɷɧɟɪ-
ɝɢɢ ɨɬɪɚɠɚɟɬɫɹ ɨɛɪɚɬɧɨ. 

∗  DTF (VSWR)  – ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɞɟɮɟɤɬɚ ɜ ɮɨɪɦɚɬɟ VSWR. 

∗  1-Port Cable Loss  – ɨɞɧɨɩɨɪɬɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɨɬɪɚɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɢɧɞɢɰɢɪɭɟɬ ɩɨɬɟɪɢ ɜ ɥɢɧɢɢ 
ɩɟɪɟɞɚɱɢ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 3.2. 

∗  2-Port Insertion Loss  (ɬɨɥɶɤɨ ɨɩɰɢɹ 110). Ⱦɜɭɯɩɨɪɬɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ, 
ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɱɧɭɸ ɢɧɞɢɤɚɰɢɸ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ ɢɥɢ ɞɪɭɝɨɦ ɭɫɬɪɨɣɫɬɜɟ ɜ ɞɟɰɢɛɟɥɚɯ. 
Ɉɛɚ ɤɨɧɰɚ ɤɚɛɟɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɫɨɟɞɢɧɟɧɵ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox. Эɬɨɬ ɜɢɞ ɢɡɦɟɪɟɧɢɣ ɧɟ 
ɞɚɟɬ ɧɢɤɚɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɮɚɡɟ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 
3.4. 



Ⱦɦɛɝɛ 3: ɋɠɡɣɧ ɭɠɬɭɣɫɩɝɛɨɣɺ ɥɛɜɠɦɠɤ ɣ ɛɨɭɠɨɨ (ɌȻɍ)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 28 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

3.1.2 Ʉɨɧɮɢɝɭɪɚɰɢɢ ɫ ɞɜɭɦɹ ɝɪɚɮɢɤɚɦɢ (Dual-Trace) 

ȼɵ ɦɨɠɟɬɟ ɜɵɜɨɞɢɬɶ ɧɚ ɷɤɪɚɧ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɚ ɝɪɚɮɢɤɚ ɜ ɪɟɠɢɦɟ ɋȺɌ. Эɬɢ ɝɪɚɮɢɤɢ ɦɨɝɭɬ ɧɚɤɥɚ-
ɞɵɜɚɬɶɫɹ ɧɚ ɨɞɧɭ ɦɚɫɲɬɚɛɧɭɸ ɫɟɬɤɭ ɢɥɢ ɨɬɨɛɪɚɠɚɬɶɫɹ ɫ ɪɚɡɧɵɦɢ ɦɚɫɲɬɚɛɧɵɦɢ ɫɟɬɤɚɦɢ, ɤɚɤ ɩɨɤɚɡɚ-
ɧɨ ɧɢɠɟ. 
 

   

Ʉɨɧɮɢɝɭɪɚɰɢɹ Dual-Trace x 2H. Ƚɪɚɮɢɤ Tr2 ɹɜɥɹɟɬɫɹ ɚɤɬɢɜɧɵɦ ɝɪɚɮɢɤɨɦ, ɱɬɨ  
ɢɧɞɢɰɢɪɭɟɬɫɹ ɜɵɞɟɥɟɧɢɟɦ  Tr 2  . 

Ʉɚɤ ɜɵɛɪɚɬɶ ɤɨɧɮɢɝɭɪɚɰɢɸ ɫ ɞɜɭɦɹ ɝɪɚɮɢɤɚɦɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace 6 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Num Trace . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 
ɉɪɢɧɹɬɵɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜɢɞɵ ɢɡɦɟɪɟɧɢɣ ɡɚɜɢɫɹɬ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɨɩɰɢɣ. 

 

ɋɬɚɧɞɚɪɬɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ ɫ ɨɞɧɢɦ ɝɪɚɮɢɤɨɦ 
 

ɇɚɥɨɠɟɧɢɟ ɞɜɭɯ ɝɪɚɮɢɤɨɜ ɧɚ ɨɞɧɨɣ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɟ 
 

Ⱦɜɚ ɝɪɚɮɢɤɚ ɧɚ ɨɬɞɟɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɦɚɫɲɬɚɛɧɵɯ ɫɟɬɤɚɯ 

Ʉɚɤ ɚɤɬɢɜɢɡɢɪɨɜɚɬɶ ɝɪɚɮɢɤ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɜɢɞɚ ɢɡɦɟɪɟɧɢɣ ɢɥɢ ɩɚɪɚɦɟɬɪɚ 

• ɉɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |    ɢɥɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace 6  , ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ  Trace 1  ɢɥɢ  Trace 2 . 

Ʉɚɤ ɩɨɥɭɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɨɬɨɛɪɚɠɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɝɪɚɮɢɤɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System 7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Full Screen . 

• ɑɬɨɛɵ ɜɟɪɧɭɬɶɫɹ ɤ ɫɬɚɧɞɚɪɬɧɨɦɭ ɨɬɨɛɪɚɠɟɧɢɸ, ɧɚɠɦɢɬɟ ɥɸɛɭɸ ɤɥɚɜɢɲɭ. 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɝɪɚɮɢɤɨɜ 

• ɍɫɬɚɧɨɜɤɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (Resolution), ɭɫɪɟɞɧɟɧɢɹ (Average) ɢ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ 
(Output Power) ɹɜɥɹɸɬɫɹ ɨɛɳɢɦɢ ɞɥɹ ɨɬɨɛɪɚɠɚɟɦɵɯ ɝɪɚɮɢɤɨɜ. 

• ɍɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ (Frequency Range) ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨ, ɤɨɝɞɚ ɨɬɨ-
ɛɪɚɠɚɟɬɫɹ ɢɡɦɟɪɟɧɢɟ DTF ɜɦɟɫɬɟ ɫ ɞɪɭɝɢɦ ɜɢɞɨɦ ɢɡɦɟɪɟɧɢɣ (ɫɦ. ɧɢɠɟ ɩɨɞɪɚɡɞɟɥ 3.1.3). 

• ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɝɪɚɮɢɤɨɜ (ɜɢɞ ɢɡɦɟɪɟɧɢɣ, ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ, ɦɚɪɤɟɪɵ ɢ 
ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ) ɩɪɢɦɟɧɹɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɤ ɚɤɬɢɜɧɨɦɭ ɝɪɚɮɢɤɭ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ, ɤɚɤ ɢ 
ɩɪɢ ɨɬɨɛɪɚɠɟɧɢɢ ɨɞɧɨɝɨ ɝɪɚɮɢɤɚ. 



Ⱦɦɛɝɛ 3: ɋɠɡɣɧ ɭɠɬɭɣɫɩɝɛɨɣɺ ɥɛɜɠɦɠɤ ɣ ɛɨɭɠɨɨ (ɌȻɍ)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 29 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• Ʉɨɝɞɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɢɡɦɟɪɟɧɢɟ DTF ɢ ɞɪɭɝɨɣ ɜɢɞ ɢɡɦɟɪɟɧɢɣ, ɫɩɚɪɟɧɧɵɟ ɦɚɪɤɟɪɵ ɩɪɢɧɭɞɢɬɟɥɶɧɨ 
ɜɵɤɥɸɱɚɸɬɫɹ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 21.1. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 
ɩɪɢ ɫɨɡɞɚɧɢɢ ɦɚɪɤɟɪɨɜ ɫɨɡɞɚɟɬɫɹ ɩɨ ɭɦɨɥɱɚɧɢɸ ɫɩɚɪɟɧɧɵɣ ɦɚɪɤɟɪ ɧɚ ɜɫɟɯ ɝɪɚɮɢɤɚɯ. 

3.1.3 ɉɚɪɧɚɹ ɱɚɫɬɨɬɚ (Coupled Frequency) 

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜ ɤɨɧɮɢɝɭɪɚɰɢɢ Dual-Trace ɩɪɢɫɭɬɫɬɜɭɸɬ ɢɡɦɟ-
ɪɟɧɢɹ DTF ɢ ɞɪɭɝɢɟ ɜɢɞɵ ɢɡɦɟɪɟɧɢɣ. ȼ ɢɧɨɦ ɫɥɭɱɚɟ ɩɚɪɚɦɟɬɪ Couple Frequency ɭɫɬɚɧɨɜɥɟɧ ɧɚ ON 
ɢ ɧɟ ɞɨɩɭɫɤɚɟɬ ɢɡɦɟɧɟɧɢɹ. 

Coupled Frequency ON (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) – ɍ ɨɛɨɢɯ ɝɪɚɮɢɤɨɜ ɞɟɣɫɬɜɭɸɬ ɨɞɢɧɚɤɨɜɵɟ ɭɫɬɚ-
ɧɨɜɤɢ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. 

Coupled Frequency OFF – Ɉɛɚ ɝɪɚɮɢɤɚ ɞɨɩɭɫɤɚɸɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. 
ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ OFF: 

• ɍɫɬɚɧɨɜɤɢ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ ɭ ɞɪɭɝɢɯ ɜɢɞɨɜ ɢɡɦɟɪɟɧɢɣ (ɧɟ DTF) ɩɪɨɢɡɜɨɞɹɬɫɹ ɨɛɵɱɧɵɦ ɨɛɪɚɡɨɦ 
(ɫɦ. ɧɢɠɟ ɩɨɞɪɚɡɞɟɥ 3.1.5). Ʉɨɝɞɚ ɜɵɛɢɪɚɟɬɫɹ ɧɨɜɚɹ ɧɚɱɚɥɶɧɚɹ ɢɥɢ ɤɨɧɟɱɧɚɹ ɱɚɫɬɨɬɚ, ɩɚɪɚɦɟɬɪ 
Coupled Frequency ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ OFF. 

• ɂɡɦɟɪɟɧɢɹ DTF ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ, ɡɚɞɚɧɧɵɯ ɭɫɬɚɧɨɜɤɨɣ ɩɚɪɚɦɟɬ-
ɪɚ DT Frequency Mode (ɫɦ. ɪɚɡɞɟɥ 4.2). 

• Ʉɨɝɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɥɢɛɪɨɜɤɚ, ɨɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɨɛɨɢɦ ɝɪɚɮɢɤɚɦ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɧɭɸ ɱɚɫɬɨɬɭ 

Ʉɨɝɞɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɢɡɦɟɪɟɧɢɟ DTF ɢ ɞɪɭɝɨɣ ɜɢɞ ɢɡɦɟɪɟɧɢɣ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup 4 . 

• ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɜɵɛɟɪɢɬɟ ɢɡɦɟɪɟɧɢɟ DTF (Tr2). 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Coupled Freq ON OFF  . 

3.1.4 Ɍɚɛɥɢɰɚ ɛɵɫɬɪɨɣ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 

ȼ ɨɛɨɢɯ ɪɟɠɢɦɚɯ (ɋȺɌ ɢ NA) ɜɵ ɦɨɠɟɬɟ ɧɚɛɥɸɞɚɬɶ ɢ ɢɡɦɟɧɹɬɶ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɢɡ ɨɞɧɨɝɨ ɦɟɫɬɚ. ȼɫɟ ɷɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɷɬɨɣ ɝɥɚɜɟ. ȿɫɥɢ ɧɟ ɭɤɚɡɚɧɨ 
ɢɧɨɟ, ɜɫɟ ɷɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɫ ɩɨɦɨɳɶɸ ɫɬɚɧɞɚɪɬɧɵɯ ɦɟɧɸ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɵɯ ɤɥɚɜɢɲ. 

Ʉɚɤ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɢ ɢɡɦɟɧɹɬɶ ɛɵɫɬɪɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup 4 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Settings  . 

• Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɜɫɟɯ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɧɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Next Page  ɢ 
 Previous Page . Эɬɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ ɧɟɞɨɫɬɭɩɧɵ, ɤɨɝɞɚ ɜɫɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɨ-
ɦɟɳɚɸɬɫɹ ɧɚ ɨɞɧɨɣ ɫɬɪɚɧɢɰɟ. 

• ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɚ: 

∗ ɉɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   , ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɭɫɬɚɧɨɜɤɭ. 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  . Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɜɵɞɟɥɹɟɬɫɹ ɠɟɥɬɵɦ ɰɜɟɬɨɦ 
 yellow  . 

∗ ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɬɪɟɛɭɟɬɫɹ ɧɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɡɧɚɱɟɧɢɟ. ȼ 

ɢɧɨɦ ɫɥɭɱɚɟ ɩɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɡɧɚɱɟɧɢɟ. 

∗ Ʉɨɝɞɚ ɜɵ ɡɚɜɟɪɲɢɬɟ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done Edit . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Dock Window  , ɱɬɨɛɵ ɩɟɪɟɦɟɫɬɢɬɶ ɬɚɛɥɢɰɭ Settings ɜ ɧɟɤɨɬɨ-
ɪɨɟ ɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɤɧɚ ɝɪɚɮɢɤɚ. ɍɫɬɚɧɨɜɤɚ Dock Window ɫɨɯɪɚɧɹɟɬɫɹ ɞɨ ɤɨɦɚɧɞɵ Pre-
set. ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗ Full (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) – ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɨɥɶɤɨ ɬɚɛɥɢɰɚ Settings. Ɉɤɧɨ ɝɪɚɮɢɤɚ 
ɜɪɟɦɟɧɧɨ ɫɤɪɵɬɨ. 

∗ Left – ɬɚɛɥɢɰɚ Settings ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɥɟɜɚ ɨɬ ɨɤɧɚ ɝɪɚɮɢɤɚ. 



Ⱦɦɛɝɛ 3: ɋɠɡɣɧ ɭɠɬɭɣɫɩɝɛɨɣɺ ɥɛɜɠɦɠɤ ɣ ɛɨɭɠɨɨ (ɌȻɍ)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 30 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗ Bottom – ɬɚɛɥɢɰɚ Settings ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɨɞ ɨɤɧɨɦ ɝɪɚɮɢɤɚ. 

• ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɢɡɦɟɧɟɧɢɹ ɜɫɟɯ ɭɫɬɚɧɨɜɨɤ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done , ɱɬɨɛɵ ɫɨ-
ɯɪɚɧɢɬɶ ɜɚɲɢ ɭɫɬɚɧɨɜɤɢ ɜ ɩɚɦɹɬɢ. 

3.1.5 ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 

ɍɫɬɚɧɨɜɢɬɟ ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ, ɜ ɤɨɬɨɪɨɦ ɜɵ ɯɨɬɢɬɟ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɜ ɪɟɠɢɦɟ ɋȺɌ. 

Ʉɨɝɞɚ ɢɡɦɟɧɹɸɬ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ, ɬɨ ɤɚɥɢɛɪɨɜɤɚ ɫɬɚɧɨɜɢɬɫɹ ɢɧɬɟɪ-
ɩɨɥɢɪɨɜɚɧɧɨɣ (ɫɦ. ɪɚɡɞɟɥ 8.10). 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗ Ɂɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ  Start  ɢ  Stop  – ɧɚɱɚɥɨ ɢ ɤɨɧɟɰ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. 

∗ Ɂɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ  Center  ɢ  Span  – ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɢ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ (ɜ ɨɛɟ 
ɫɬɨɪɨɧɵ ɨɬ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ). 

• ȼɵɩɨɥɧɢɬɟ ɤɚɠɞɭɸ ɭɫɬɚɧɨɜɤɭ ɩɭɬɟɦ ɜɜɨɞɚ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, 

ɤɥɚɜɢɲ-ɫɬɪɟɥɨɤ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

∗ ɉɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɤɥɚɜɢɚɬɭɪɵ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. 
ɨɩɢɫɚɧɢɟ ɜ ɝɥɚɜɟ 1). 

∗ ɉɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɤɥɚɜɢɲ-ɫɬɪɟɥɨɤ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

Ⱦɢɫɤɪɟɬɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɟɝɨ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɧɟ 
ɞɨɩɭɫɤɚɟɬ ɢɡɦɟɧɟɧɢɹ ɜ ɪɟɠɢɦɟ ɋȺɌ. 

3.1.6 ɍɫɬɚɧɨɜɤɚ ɦɚɫɲɬɚɛɚ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ 

Ɉɬɪɟɝɭɥɢɪɭɣɬɟ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ ɩɨ ɨɫɢ Y, ɱɬɨɛɵ ɜɢɞɟɬɶ ɡɧɚɱɢɦɵɟ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɞɚɧ-
ɧɵɯ. Ɉɫɶ Y ɪɚɡɛɢɬɚ ɧɚ 10 ɞɟɥɟɧɢɣ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ. 

Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɛɟɡ ɭɯɭɞɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɦɚɫɲɬɚɛ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale/Amptd  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɬɪɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɦɟɬɨɞɨɜ: 
1.  Autoscale  – ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɪɪɟɤɬɢɪɭɟɬ ɲɤɚɥɭ Y ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɚɦɩɥɢɬɭɞɵ ɝɪɚɮɢɤɚ ɧɚ ɷɤɪɚɧɟ. 

2. ɍɫɬɚɧɨɜɢɬɟ ɦɚɫɲɬɚɛ, ɨɩɨɪɧɵɣ ɭɪɨɜɟɧɶ ɢ ɨɩɨɪɧɭɸ ɩɨɡɢɰɢɸ: 

∗  Scale  – ȼɜɟɞɢɬɟ ɜɪɭɱɧɭɸ ɡɧɚɱɟɧɢɟ ɦɚɫɲɬɚɛɚ ɧɚ ɞɟɥɟɧɢɟ, ɱɬɨɛɵ ɧɚɛɥɸɞɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɨɛɥɚɫɬɢ ɝɪɚɮɢɤɚ. 

∗  Ref Level  – ɍɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɡɧɚɱɟɧɢɟ ɨɩɨɪɧɨɣ ɥɢɧɢɢ. ɑɬɨɛɵ ɜɜɟɫɬɢ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟ-

ɧɢɟ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ  Run/Hold (+/–)  ɞɨ ɢɥɢ ɩɨɫɥɟ ɜɜɨɞɚ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

∗  Ref Position  – ɍɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɩɨɡɢɰɢɸ ɨɩɨɪɧɨɣ ɥɢɧɢɢ. Ɂɧɚɱɟɧɢɹ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɢɧɬɟɪɜɚɥɟ ɨɬ 0 (ɜɟɪɯɧɹɹ ɥɢɧɢɹ) ɞɨ 10 (ɧɢɠɧɹɹ ɥɢɧɢɹ). 

3. ɍɫɬɚɧɨɜɢɬɟ ɜɟɪɯɧɟɟ (Ɍɨɪ) ɢ ɧɢɠɧɟɟ (Bottom) ɡɧɚɱɟɧɢɹ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ. ȼɵɱɢɫɥɹɟɬɫɹ ɦɚɫɲɬɚɛ ɧɚ 
ɞɟɥɟɧɢɟ. 

∗  Top  – ɭɫɬɚɧɨɜɢɬɟ ɡɧɚɱɟɧɢɟ ɜɟɪɯɧɟɣ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ. 

∗  Bottom  – ɭɫɬɚɧɨɜɢɬɟ ɡɧɚɱɟɧɢɟ ɧɢɠɧɟɣ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ. 

∗ ɑɬɨɛɵ ɜɜɟɫɬɢ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ  Run/Hold (+/–)  ɞɨ ɢɥɢ ɩɨɫɥɟ 

ɜɜɨɞɚ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 31 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

 

ɉɨɹɫɧɟɧɢɹ ɤ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɸ ɧɚ ɷɤɪɚɧɟ FieldFox 

 Ɉɩɨɪɧɚɹ ɥɢɧɢɹ – ɤɪɚɫɧɚɹ ɫɬɪɟɥɤɚ 

 Ɉɩɨɪɧɵɣ ɭɪɨɜɟɧɶ = –40 ɞȻ 

 Ɉɩɨɪɧɚɹ ɩɨɡɢɰɢɹ = 1 

 Ɇɚɫɲɬɚɛ = 2 ɞȻ ɧɚ ɞɟɥɟɧɢɟ 

 

 

3.1.7 ɍɫɪɟɞɧɟɧɢɟ  

ɍɫɪɟɞɧɟɧɢɟ ɝɪɚɮɢɤɨɜ ɩɨɡɜɨɥɹɟɬ ɫɝɥɚɠɢɜɚɬɶ ɝɪɚɮɢɤɢ ɞɥɹ ɫɧɢɠɟɧɢɹ ɷɮɮɟɤɬɨɜ ɫɥɭɱɚɣɧɨɝɨ ɲɭɦɚ ɜ ɪɟ-
ɡɭɥɶɬɚɬɚɯ ɢɡɦɟɪɟɧɢɣ. Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɜɵɱɢɫɥɹɟɬ ɤɚɠɞɭɸ ɬɨɱɤɭ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɭɫɪɟɞɧɟɧɢɹ 
ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɬɨɱɤɢ ɞɚɧɧɵɯ ɡɚ ɧɟɫɤɨɥɶɤɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. 

ɉɚɪɚɦɟɬɪ Average Count ɨɩɪɟɞɟɥɹɟɬ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ (ɤɨɥɢɱɟɫɬɜɨ ɭɫɪɟɞɧɹɟɦɵɯ ɰɢɤɥɨɜ ɪɚɡ-
ɜɟɪɬɤɢ ɱɚɫɬɨɬɵ). ɑɟɦ ɜɵɲɟ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ, ɬɟɦ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɩɨɞɚɜɥɹɟɬɫɹ ɲɭɦ. 

ɂɧɞɢɤɚɬɨɪ ɫɱɟɬɱɢɤɚ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ (Avg N) ɧɚɯɨɞɢɬɫɹ ɭ ɥɟɜɨɣ ɤɪɨɦɤɢ ɷɤɪɚɧɚ. Ɉɧ ɢɧɞɢɰɢɪɭɟɬ 
ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɜɟɪɝɧɭɬɵɯ ɭɫɪɟɞɧɟɧɢɸ ɩɪɟɞɵɞɭɳɢɯ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ, ɮɨɪɦɢɪɭɸɳɢɯ ɬɟɤɭɳɢɣ ɝɪɚɮɢɤ. 
Ʉɨɝɞɚ ɞɨɫɬɢɝɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɨɤɚɡɚɧɢɟ ɫɱɟɬɱɢɤɚ, ɢɧɞɢɰɢɪɭɟɬɫɹ "ɫɤɨɥɶɡɹɳɟɟ" ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 
ɩɨɫɥɟɞɧɢɯ N ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ. Ɂɧɚɱɟɧɢɟ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ = 1 ɨɡɧɚɱɚɟɬ ɨɬɫɭɬɫɬɜɢɟ ɭɫɪɟɞɧɟɧɢɹ. 

Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɛɟɡ ɭɯɭɞɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɭɫɪɟɞɧɟɧɢɟ ɝɪɚɮɢɤɨɜ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW 2 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Average N  , ɝɞɟ N – ɷɬɨ ɬɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞ-
ɧɟɧɢɹ. 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. ɑɬɨɛɵ ɪɚɛɨɬɚɬɶ ɛɟɡ ɭɫɪɟɞɧɟɧɢɹ, 
ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ 1. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

• Ʉɨɝɞɚ ɢɞɟɬ ɩɪɨɰɟɫɫ ɭɫɪɟɞɧɟɧɢɹ ɝɪɚɮɢɤɚ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 

ɤɥɚɜɢɲɭ  Restart  , ɱɬɨɛɵ ɩɟɪɟɡɚɩɭɫɬɢɬɶ ɭɫɪɟɞɧɟɧɢɟ ɫ ɧɚɱɚɥɚ (ɫ 1). 

3.1.8 Ɉɞɧɨɤɪɚɬɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ 

Эɬɚ ɭɫɬɚɧɨɜɤɚ (Single ɢɥɢ Continuous) ɨɩɪɟɞɟɥɹɟɬ ɯɚɪɚɤɬɟɪ ɡɚɩɭɫɤɚ ɢɡɦɟɪɟɧɢɣ – ɩɟɪɢɨɞɢɱɟɫɤɢɟ (ɩɨ-
ɜɬɨɪɹɸɳɢɟɫɹ) ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɨɞɧɨɤɪɚɬɧɵɟ ɢɡɦɟɪɟɧɢɹ, ɤɨɬɨɪɵɟ ɡɚɩɭɫɤɚɸɬɫɹ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ 
 Single . ɉɪɢɦɟɧɹɣɬɟ ɜɚɪɢɚɧɬ Single ɞɥɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɚ ɬɚɤɠɟ ɜ ɬɟɯ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɵ ɯɨɬɢɬɟ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɢɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɡɦɟ-
ɪɟɧɢɹ. 

Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɛɟɡ ɭɯɭɞɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɨɞɧɨɤɪɚɬɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Single  – Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ Continuous OFF ɢ ɩɨɛɭɠɞɚɟɬ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɵ-
ɩɨɥɧɢɬɶ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɢ ɨɫɬɚɧɨɜɢɬɶɫɹ ɞɨ ɫɥɟɞɭɸɳɟɝɨ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ Single. Ʉɨ-
ɝɞɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɝɪɚɮɢɤ ɞɚɧɧɵɯ, ɩɪɢ ɷɬɨɦ ɢɡɦɟɪɹɟɬɫɹ ɜɟɫɶ ɝɪɚɮɢɤ, ɡɚɬɟɦ ɢɡɦɟɪɟɧɢɟ ɩɪɢɨɫɬɚ-
ɧɚɜɥɢɜɚɟɬɫɹ. Ʉɨɝɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ Hold ɦɟɧɹɟɬɫɹ ɧɚ 

ɫɬɪɟɥɤɭ →. 

∗  Continuous  – ɪɟɠɢɦ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ. Эɬɨ ɬɢɩɢɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɬɟɯ ɫɥɭɱɚɟɜ, ɤɨ-
ɝɞɚ ɧɟ ɧɭɠɧɨ ɡɚɛɨɬɢɬɶɫɹ ɨɛ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

• Ⱦɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɟɠɢɦɨɜ Single ɢ Continuous ɦɨɠɧɨ ɬɚɤɠɟ ɧɚɠɢɦɚɬɶ ɤɥɚɜɢɲɭ  Run/Hold +/–  . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 32 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

3.1.9 Ɋɚɡɪɟɲɟɧɢɟ (ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ) 

Ɍɨɱɤɢ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɪɟɡɭɥɶɬɚɬɵ ɨɬɞɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɧɚɧɟɫɟɧɧɵɟ ɧɚ ɝɪɚɮɢɤ. ɑɬɨɛɵ 
ɭɥɭɱɲɢɬɶ ɪɚɡɪɟɲɟɧɢɟ, ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɛɨɥɶɲɟ ɬɨɱɟɤ ɞɚɧɧɵɯ. Ɉɞɧɚɤɨ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ. 

Ʉɨɝɞɚ ɪɚɡɪɟɲɟɧɢɟ ɢɡɦɟɧɹɸɬ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ, ɬɨ ɤɚɥɢɛɪɨɜɤɚ ɫɬɚɧɨɜɢɬɫɹ ɢɧɬɟɪɩɨɥɢɪɨ-
ɜɚɧɧɨɣ (ɫɦ. ɪɚɡɞɟɥ 8.10). 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɪɚɡɪɟɲɟɧɢɟ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Resolution . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

  101 | 201 | 401 | 601 | 801 | 1001 | 1601 | 4001 | 10001  . 

• ɋ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ SCPI ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɥɸɛɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ ɨɬ 3 ɞɨ 10001. Ɉɛɪɚ-
ɳɚɣɬɟɫɶ ɤ Ɋɭɤɨɜɨɞɫɬɜɭ ɩɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ (Programming Guide) ɧɚ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɟ: 

 http://na.support.keysight.com/fieldfox/help/ 

3.1.10  Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ 

ȼ ɤɚɱɟɫɬɜɟ ɭɫɬɚɧɨɜɤɢ, ɩɪɢɧɹɬɨɣ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɜɫɟɝɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɟɪɬɤɢ. ɉɨɥɶɡɭɣɬɟɫɶ ɭɫɬɚɧɨɜɤɨɣ Min Swp Time, ɱɬɨɛɵ ɭɜɟɥɢɱɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡ-
ɜɟɪɬɤɢ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɫ ɞɥɢɧɧɵɦɢ ɤɚɛɟɥɹɦɢ. Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ:  

 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm 

Ɍɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɟɪɬɤɢ ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɫɦ. ɪɚɡɞɟɥ 
2.8). ɑɬɨɛɵ ɭɜɟɥɢɱɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ, ɫɥɟɞɭɟɬ ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɟ, ɩɪɟɜɵɲɚɸɳɟɟ ɬɟɤɭɳɟɟ 
ɡɧɚɱɟɧɢɟ. Эɬɨ ɭɜɟɥɢɱɟɧɢɟ ɦɨɠɟɬ ɧɟɫɤɨɥɶɤɨ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɡɚɞɚɧɧɨɝɨ ɜɚɦɢ, ɩɨɫɤɨɥɶɤɭ ɪɟɚɥɶɧɚɹ ɞɥɢ-
ɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɪɹɞɚ ɮɚɤɬɨɪɨɜ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɤɨɪɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɧɟ ɨɬɧɨɫɹɬɫɹ ɤ ɫɨɫɬɨɹɧɢɸ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ. Ɂɚ ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 2.5. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Min Swp Time . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9). 

3.1.11  ȼɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ 

ɍɫɬɚɧɨɜɢɬɟ ɜɵɫɨɤɢɣ (High) ɢɥɢ ɧɢɡɤɢɣ (Low) ɭɪɨɜɟɧɶ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. Ʉɚɤ 
ɩɪɚɜɢɥɨ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ (ɷɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɧɹɬɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɬɨɱ-
ɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɫɤɨɥɶɤɭ ɩɪɢɟɦɧɢɤɢ ɢɡɦɟɪɹɸɬ ɫɢɝɧɚɥɵ ɞɚɥɶɲɟ ɨɬ ɲɭɦɨɜɨɝɨ ɩɨɪɨɝɚ. Ɉɞɧɚɤɨ ɧɟɤɨ-
ɬɨɪɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɞɨɩɭɫɤɚɸɬ ɩɨɞɚɱɢ ɧɚ ɜɯɨɞ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ. ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤ ɭɫɢɥɢɬɟɥɟɣ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɭɫɬɚɧɨɜɤɭ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɭɫɬɚɧɨɜɤɢ ɭɪɨɜɧɹ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɪɟɠɢɦɟ ɋȺɌ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɚɤɨɟ ɠɟ ɡɧɚɱɟɧɢɟ ɜ ɪɟ-
ɠɢɦɟ NA, ɱɬɨɛɵ ɧɟ ɞɨɩɭɫɬɢɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɜɵɯɨɞɧɭɸ ɦɨɳɧɨɫɬɶ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup 4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Output Power  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ. ɉɨɞɱɟɪɤɧɭɬɨɟ ɡɧɚɱɟɧɢɟ ɹɜɥɹɟɬɫɹ ɬɟɤɭɳɟɣ ɭɫɬɚɧɨɜɤɨɣ. 



Ⱦɦɛɝɛ 3: ɋɠɡɣɧ ɭɠɬɭɣɫɩɝɛɨɣɺ ɥɛɜɠɦɠɤ ɣ ɛɨɭɠɨɨ (ɌȻɍ)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 33 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗ High – ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɫɬɢɠɢɦɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɧɚ ɜɫɟɯ ɢɧɞɢɰɢɪɭɟɦɵɯ ɱɚɫ-
ɬɨɬɚɯ. ȼɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ ɧɟ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɜ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ, ɤɨɬɨɪɵɣ ɨɬɨɛɪɚɠɚ-
ɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɨɠɢɞɚɟɦɵɯ ɭɪɨɜɧɹɯ 
ɦɨɳɧɨɫɬɢ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɉɪɢɥɨɠɟɧɢɸ ȼ. 

∗ Low – ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɨɤɨɥɨ –45 ɞȻɦ, ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɣ ɜ ɱɚɫɬɨɬɧɨɦ 
ɞɢɚɩɚɡɨɧɟ, ɤɨɬɨɪɵɣ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

3.11.12  ɉɨɞɚɜɥɟɧɢɟ ɩɨɦɟɯ 

ɉɪɢɦɟɧɹɣɬɟ ɩɨɞɚɜɥɟɧɢɟ ɩɨɦɟɯ (Interference Rejection) ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɵ ɩɪɟɞɩɨɥɚɝɚɟɬɟ, ɱɬɨ 
ɞɪɭɝɢɟ ɫɢɝɧɚɥɵ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɦɨɝɭɬ ɫɨɡɞɚɜɚɬɶ ɩɨɦɟɯɢ ɢɡɦɟɪɟɧɢɹɦ. ȼɨɡɞɟɣɫɬɜɢɟ ɩɨɦɟɯ ɦɨɠɟɬ ɩɪɨ-
ɹɜɥɹɬɶɫɹ ɜ ɜɢɞɟ ɜɵɛɪɨɫɨɜ ɢɥɢ ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ ɝɪɚɮɢɤɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ. ɉɪɢ ɤɨɧɬɪɨɥɟ ɢɡɦɟ-
ɪɟɧɢɣ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɱɚɫɬɨɬɟ ɩɨɩɪɨɛɭɣɬɟ ɜɤɥɸɱɢɬɶ ɢ ɜɵɤɥɸɱɢɬɶ ɩɨɞɚɜɥɟɧɢɟ ɩɨɦɟɯ. ȿɫɥɢ ɪɟɡɭɥɶ-
ɬɚɬ ɢɡɦɟɪɟɧɢɣ ɭɦɟɧɶɲɚɟɬɫɹ, ɤɨɝɞɚ ɜɤɥɸɱɟɧɨ ɩɨɞɚɜɥɟɧɢɟ ɩɨɦɟɯ, ɷɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɚɥɢɱɢɟ ɦɟɲɚɸ-
ɳɢɯ ɫɢɝɧɚɥɨɜ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ. Ɍɨɝɞɚ ɜɵɩɨɥɧɹɣɬɟ ɢɡɦɟɪɟɧɢɹ ɫ ɭɫɬɚɧɨɜɤɨɣ Interference Rejection ON. 
Ɉɞɧɚɤɨ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɡɚɦɟɞɥɟɧɢɸ ɫɤɨɪɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɵ ɜɤɥɸɱɢɬɟ ɩɨɞɚɜɥɟɧɢɟ ɩɨɦɟɯ, ɦɨɠɟɬ ɩɪɨɣɬɢ ɞɨ ɲɟɫɬɢ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ, ɩɪɟɠɞɟ 
ɱɟɦ ɛɭɞɟɬ ɧɟɣɬɪɚɥɢɡɨɜɚɧ ɦɟɲɚɸɳɢɣ ɫɢɝɧɚɥ. 

Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɛɟɡ ɭɯɭɞɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɨɞɚɜɥɟɧɢɟ ɩɨɦɟɯ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup 4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Interference Rejection (ɬɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ)  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  OFF  – ɛɟɡ ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɫɤɨɪɨɫɬɢ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. 

∗  Minimum  – ɫɚɦɵɣ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ. 
∗  Medium  – ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ. 
∗  Maximum  – ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ. 

3.2 ɂɡɦɟɪɟɧɢɟ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ 

ɉɨɬɟɪɢ ɧɚ ɨɬɪɚɠɟɧɢɟ ɜɵɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ ɚɛɫɨɥɸɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɨɬɪɚɠɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɬɧɟɫɟɧɧɨɝɨ 
ɤ ɩɨɞɚɜɚɟɦɨɣ ɦɨɳɧɨɫɬɢ. 

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ (OPEN) ɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (SHORT) ɧɚ ɞɚɥɶɧɟɦ ɤɨɧɰɟ 
ɤɚɛɟɥɹ ɨɬɪɚɠɚɟɬɫɹ ɜɫɹ ɩɨɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɢ ɢɧɞɢɰɢɪɭɟɬɫɹ ɡɧɚɱɟɧɢɟ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ 0 ɞȻ. 

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɫ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɧɚɝɪɭɡɤɨɣ (LOAD) ɨɬɪɚɠɚɟɬɫɹ ɨɱɟɧɶ ɧɟɛɨɥɶɲɚɹ ɞɨɥɹ ɦɨɳɧɨɫɬɢ ɢ 
ɢɧɞɢɰɢɪɭɟɬɫɹ ɡɧɚɱɟɧɢɟ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ ɨɬ 40 ɞȻ ɞɨ 60 ɞȻ. 

Ʉɨɝɞɚ ɝɨɜɨɪɹɬ ɨ ɡɧɚɱɟɧɢɢ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ, ɬɨ ɨɛɵɱɧɨ ɨɩɭɫɤɚɸɬ ɡɧɚɤ "ɦɢɧɭɫ". ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɤɚ-
ɤɨɣ-ɬɨ ɤɨɦɩɨɧɟɧɬ ɢɦɟɟɬ ɩɨɬɟɪɢ ɧɚ ɨɬɪɚɠɟɧɢɟ –18 ɞȻ, ɬɨ ɝɨɜɨɪɹɬ ɩɪɨɫɬɨ "18 ɞɟɰɢɛɟɥ". 

Ʉɚɤ ɢɡɦɟɪɹɬɶ ɩɨɬɟɪɢ ɧɚ ɨɬɪɚɠɟɧɢɟ 

• ɉɪɢɫɨɟɞɢɧɢɬɟ ɤɚɛɟɥɶ ɢɥɢ ɩɟɪɟɯɨɞɧɢɤ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Preset , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Preset , ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɚɧɚɥɢɡɚɬɨɪ 

FieldFox ɜ ɢɡɜɟɫɬɧɨɟ ɫɨɫɬɨɹɧɢɟ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  CAT  (Cable and Antenna Test). 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Return Loss  (ɜɢɞ ɢɡɦɟɪɟɧɢɣ, ɩɪɢɧɹɬɵɣ ɩɨ ɭɦɨɥɱɚɧɢɸ). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢɡɦɟɪɟɧɢɣ  Start  ɢ ɤɨɧɟɱɧɨɣ 

ɱɚɫɬɨɬɵ  Stop  . 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup 4 , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Settings , ɱɬɨɛɵ ɜɵɩɨɥɧɢɬɶ 
ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɟɪɟɞ ɤɚɥɢɛɪɨɜɤɨɣ. 

• Ɉɬɫɨɟɞɢɧɢɬɟ ɤɚɛɟɥɶ ɨɬ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal 5  ɢ ɫɥɟɞɭɣɬɟ ɷɤɪɚɧɧɵɦ ɭɤɚɡɚ-

ɧɢɹɦ ɩɨ ɤɚɥɢɛɪɨɜɤɟ. 



Ⱦɦɛɝɛ 3: ɋɠɡɣɧ ɭɠɬɭɣɫɩɝɛɨɣɺ ɥɛɜɠɦɠɤ ɣ ɛɨɭɠɨɨ (ɌȻɍ)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 34 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɋɧɨɜɚ ɩɪɢɫɨɟɞɢɧɢɬɟ ɤɚɛɟɥɶ ɤ ɨɛɴɟɤɬɭ ɢɫɩɵɬɚɧɢɣ. 

• ɇɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɨɬɨɛɪɚɠɚɟɬɫɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ ɨɬ ɱɚɫɬɨ-
ɬɵ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȿɫɥɢ ɨɛɴɟɤɬɨɦ ɢɫɩɵɬɚɧɢɣ ɜ ɨɩɢɫɚɧɧɨɣ ɜɵɲɟ ɩɪɨɰɟɞɭɪɟ ɛɵɥ ɤɚɛɟɥɶ, ɢ ɜɵ ɫɨɛɢɪɚɟɬɟɫɶ ɬɟɩɟɪɶ ɜɵɩɨɥɧɢɬɶ ɨɞɧɨ-
ɩɨɪɬɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ, ɫɨɯɪɚɧɢɬɟ ɜ ɩɚɦɹɬɢ ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ. Эɬɨ ɩɨɡɜɨɥɢɬ 
ɜɚɦ ɩɪɨɩɭɫɬɢɬɶ ɨɩɟɪɚɰɢɢ ɩɨ ɩɭɧɤɬɚɦ 10 ɢ 11 ɩɪɨɰɟɞɭɪɵ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ, ɨɩɢɫɚɧɧɨɣ ɜ ɪɚɡɞɟɥɟ 3.3. 

3.3 Ɉɞɧɨɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɹɯ 

ȼɫɟ ɤɚɛɟɥɢ ɨɛɥɚɞɚɸɬ ɫɨɛɫɬɜɟɧɧɵɦɢ ɩɨɬɟɪɹɦɢ, ɩɪɢɱɟɦ ɩɨɝɨɞɧɵɟ ɹɜɥɟɧɢɹ ɢ ɷɮɮɟɤɬɵ ɫɬɚɪɟɧɢɹ ɩɪɢ-
ɜɨɞɹɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɹɯ. Эɬɨ ɨɡɧɚɱɚɟɬ ɫɧɢɠɟɧɢɟ ɩɟɪɟɞɚɜɚɟɦɨɣ ɦɨɳɧɨɫɬɢ. ɍɯɭɞɲɟɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ ɨɛɵɱɧɨ ɧɟ ɩɪɨɹɜɥɹɟɬɫɹ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɨɜ (DTF), ɝɞɟ ɜɵ-
ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɫɟɪɶɟɡɧɵɟ ɢ ɨɱɟɜɢɞɧɵɟ ɞɟɮɟɤɬɵ. ɋɨɜɨɤɭɩɧɵɟ ɩɨɬɟɪɢ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɤɚɛɟɥɹ ɨɩɪɟɞɟ-
ɥɹɸɬɫɹ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ (Cable Loss). 

Ⱦɜɭɯɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ (Insertion Loss) ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɛɵɱɧɨ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɬɨɱ-
ɧɨɫɬɶ, ɱɟɦ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɹɯ. Ɉɞɧɚɤɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɜɭɯɩɨɪɬɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɜɧɨɫɢɦɵɯ 
ɩɨɬɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɫɨɟɞɢɧɹɬɶ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox ɨɛɚ ɤɨɧɰɚ ɤɚɛɟɥɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɷɬɨɝɨ ɧɟ-
ɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɜ ɚɧɚɥɢɡɚɬɨɪɟ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɨɩɰɢɹ 110. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɜɵɫɨɤɢɯ ɩɨɬɟɪɹɯ ɜ ɤɚɛɟɥɟ ɜɨɡɪɚɫɬɚɟɬ ɫɥɭɱɚɣɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɜ ɪɟɠɢɦɟ  Cable Loss, ɩɨɫɤɨɥɶɤɭ 
ɬɟɫɬɨɜɵɣ ɫɢɝɧɚɥ ɫɬɚɧɨɜɢɬɫɹ ɧɟɪɚɡɥɢɱɢɦɵɦ ɧɚ ɮɨɧɟ ɫɨɛɫɬɜɟɧɧɵɯ ɲɭɦɨɜ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. Ɍɚɤɚɹ ɫɢɬɭɚɰɢɹ 
ɦɨɠɟɬ ɜɨɡɧɢɤɚɬɶ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɤɚɛɟɥɟɣ ɛɨɥɶɲɨɣ ɞɥɢɧɵ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɢɯ ɱɚɫɬɨɬɚɯ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ 
ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɜ ɷɬɨɣ ɫɢɬɭɚɰɢɢ ɩɪɢɦɟɧɹɣɬɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 3.1.11) ɢ ɭɫɪɟɞɧɟ-
ɧɢɟ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 3.1.7). 

Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɨɞɧɨɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Preset , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Preset . 

2. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Cable Loss (1-Port) . 

3. ɉɪɢɫɨɟɞɢɧɢɬɟ ɤ ɩɪɢɛɨɪɭ ɢɫɩɵɬɵɜɚɟɦɵɣ ɤɚɛɟɥɶ. 
4. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢɡɦɟɪɟɧɢɣ  Start  ɢ ɤɨɧɟɱɧɨɣ 

ɱɚɫɬɨɬɵ  Stop  . 

5. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3 , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Min Swp Time . ɍɜɟɥɢɱɢɜɚɣɬɟ ɞɥɢ-

ɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ (Sweep Time), ɩɨɤɚ ɧɟ ɩɨɥɭɱɢɬɫɹ ɫɬɚɛɢɥɶɧɵɣ ɝɪɚɮɢɤ ɧɚ ɷɤɪɚɧɟ. ɑɟɦ 
ɛɨɥɶɲɟ ɞɥɢɧɚ ɤɚɛɟɥɹ, ɬɟɦ ɛɨɥɶɲɟ ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. Ɂɚ ɩɨɞɪɨɛɧɨɣ 
ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ:  

 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm 

6. Ɉɬɫɨɟɞɢɧɢɬɟ ɢɫɩɵɬɵɜɚɟɦɵɣ ɤɚɛɟɥɶ. 
7. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal 5 , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  QuickCal  ɢɥɢ  OSL  . 

8. ɋɥɟɞɭɣɬɟ ɭɤɚɡɚɧɢɹɦ ɧɚ ɷɤɪɚɧɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ ɧɚ ɤɨɧɰɟ ɤɚɛɟɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɢɥɢ 
ɩɟɪɟɯɨɞɧɢɤɚ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɤɚɥɢɛɪɨɜɤɟ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 8.4. 

9. ɉɪɢɫɨɟɞɢɧɢɬɟ ɢɫɩɵɬɵɜɚɟɦɵɣ ɤɚɛɟɥɶ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɨɬɪɚɠɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɡɚɦɟɬɧɵɦɢ ɫɬɨɹɱɢɟ ɜɨɥɧɵ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ ("ɩɭɥɶɫɚɰɢɢ"), ɤɨɬɨɪɵɟ ɦɨ-
ɝɭɬ ɦɚɫɤɢɪɨɜɚɬɶ ɪɟɚɥɶɧɵɟ ɩɨɬɟɪɢ ɜ ɤɚɛɟɥɟ. Ɉɩɟɪɚɰɢɢ ɩɨ ɩɭɧɤɬɚɦ 10 – 13 ɫɜɨɞɹɬ ɤ ɦɢɧɢɦɭɦɭ ɷɬɢ ɩɭɥɶɫɚɰɢɢ. 
ȼɵɩɨɥɧɢɬɟ ɢɡɦɟɪɟɧɢɹ ɫ ɨɩɟɪɚɰɢɹɦɢ ɩɨ ɩɩ. 10 – 13 ɢ ɛɟɡ ɷɬɢɯ ɨɩɟɪɚɰɢɣ. ɋɪɚɜɧɢɬɟ ɪɟɡɭɥɶɬɚɬɵ ɢ ɜɵɛɟɪɢɬɟ 
ɦɟɬɨɞ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɭɪɨɜɧɟɦ ɩɭɥɶɫɚɰɢɣ. 

10. ɉɪɢɫɨɟɞɢɧɢɬɟ ɤ ɤɨɧɰɭ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɤɚɛɟɥɹ ɫɨɝɥɚɫɨɜɚɧɧɭɸ ɧɚɝɪɭɡɤɭ (LOAD). Ȼɥɚɝɨɞɚɪɹ ɫɨɝɥɚ-
ɫɨɜɚɧɧɨɣ ɧɚɝɪɭɡɤɟ ɨɬɪɚɠɟɧɢɹ ɜ ɤɚɛɟɥɟ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɬɨɥɶɤɨ ɨɬ ɞɟɮɟɤɬɨɜ. 



Ⱦɦɛɝɛ 3: ɋɠɡɣɧ ɭɠɬɭɣɫɩɝɛɨɣɺ ɥɛɜɠɦɠɤ ɣ ɛɨɭɠɨɨ (ɌȻɍ)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 35 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

11. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace 6 , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data->Mem  , ɱɬɨɛɵ ɡɚɧɟɫɬɢ ɞɚɧɧɵɟ 

ɝɪɚɮɢɤɚ ɜ ɩɚɦɹɬɶ. 
12. Ɉɬɫɨɟɞɢɧɢɬɟ ɫɨɝɥɚɫɨɜɚɧɧɭɸ ɧɚɝɪɭɡɤɭ ɢ ɨɫɬɚɜɶɬɟ ɤɨɧɟɰ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɤɚɛɟɥɹ ɫɜɨɛɨɞɧɵɦ. 

13. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data Math , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data->Mem  . 
Ɍɟɦ ɫɚɦɵɦ ɜɵɱɢɬɚɸɬɫɹ ɩɭɥɶɫɚɰɢɢ ɢɡ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ. Эɬɢ ɧɟɛɨɥɶɲɢɟ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɜ 
ɤɚɛɟɥɟ ɧɟ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ. 

14. ɉɪɢɦɟɧɹɣɬɟ ɭɫɪɟɞɧɟɧɢɟ ɞɥɹ ɫɧɢɠɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɜɵɫɨɤɢɯ ɩɨɬɟɪɶ. ɇɚ-

ɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW 2 , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Average  . 

Ɉɬɨɛɪɚɠɚɟɦɵɣ ɧɚ ɷɤɪɚɧɟ ɝɪɚɮɢɤ ɩɨɤɚɡɵɜɚɟɬ ɩɨɬɟɪɢ ɜ ɤɚɛɟɥɢ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɫɢɝɧɚɥɚ ɩɨ ɤɚɛɟ-
ɥɸ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɂɡɦɟɪɟɧɢɟ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ ɩɨɤɚɡɵɜɚɟɬ ɩɨɬɟɪɢ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ 
ɫɢɝɧɚɥɚ ɬɭɞɚ ɢ ɨɛɪɚɬɧɨ. ɉɨɷɬɨɦɭ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɜɟɧ ɞɟɥɟɧɧɨ-
ɦɭ ɧɚ 2 ɪɟɡɭɥɶɬɚɬɭ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ. 

ɍɫɪɟɞɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ ɜ ɩɪɟɞɟɥɚɯ ɡɚɞɚɧɧɨɝɨ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚ 
ɷɤɪɚɧɟ ɩɨɞ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɨɣ. 

3.4 Ⱦɜɭɯɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ 

Ⱦɜɭɯɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ (Insertion Loss) ɜɨɡɦɨɠɧɵ ɫ ɨɩɰɢɟɣ 110. Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɜ ɨɛɴɟɤɬɟ ɢɫɩɵɬɚɧɢɣ ɢɥɢ ɤɚɛɟɥɟ ɜ ɡɚɞɚɧɧɨɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ. ɋɢɝɧɚɥ ɢɫ-
ɬɨɱɧɢɤɚ FieldFox ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɫɨɟɞɢɧɢɬɟɥɶ RF OUT, ɱɟɪɟɡ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ ɢ ɧɚ ɜɯɨɞɧɨɣ ɫɨ-
ɟɞɢɧɢɬɟɥɶ RF IN. Ʉ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɫɨɟɞɢɧɟɧɵ ɨɛɚ ɤɨɧɰɚ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ 
ɥɢɛɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, ɥɢɛɨ ɫ ɩɨɦɨɳɶɸ ɤɚɛɟɥɹ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɤɚɥɢɛɪɨɜɤɟ ɧɨɪɦɢɪɨɜɚɧɢɹ. 

"ȼɧɨɫɢɦɵɟ" ɩɨɬɟɪɢ – ɷɬɨ ɩɪɨɫɬɨ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɧɚ ɞɚɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ. ȼɧɨɫɢɦɵɟ ɩɨɬɟɪɢ ɨɛɵɱɧɨ 
ɜɵɪɚɠɚɸɬɫɹ ɜ ɞɟɰɢɛɟɥɚɯ. Эɬɨ ɬɨ ɠɟ ɫɚɦɨɟ, ɱɬɨ ɢɡɦɟɪɟɧɢɟ "S21 Transmission" ɜ ɪɟɠɢɦɟ NA. Ⱦɜɭɯɩɨɪ-
ɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ ɨɛɵɱɧɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ, ɱɟɦ ɨɞɧɨɩɨɪɬɨ-
ɜɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɹɯ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɨɱɧɵɯ ɞɜɭɯɩɨɪɬɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɜ ɪɟɠɢɦɚɯ ɋȺɌ ɢ NA ɧɟɨɛхɨɞɢɦɚ ɤɚɥɢɛɪɨɜɤɚ ɧɨɪɦɢɪɨɜɚɧɢɹ 
(Normalization Cal) – ɫɦ. ɪɚɡɞɟɥ 8.7. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɩɪɢɫɨɟɞɢɧɢɬɟ ɬɚɤɠɟ ɤɚ-
ɛɟɥɶ ɢɥɢ ɩɟɪɟɯɨɞɧɢɤ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɪɢ ɤɚɥɢɛɪɨɜɤɟ ɧɨɪɦɢɪɨɜɚɧɢɹ. 

Ʉɚɤ ɜɵɩɨɥɧɢɬɶ ɞɜɭɯɩɨɪɬɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  CAT  . 

2. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  , 
ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Insertion Loss (2-Port)  . 

3. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢɡɦɟɪɟɧɢɣ  Start  ɢ ɤɨɧɟɱɧɨɣ 

ɱɚɫɬɨɬɵ  Stop  . 

4. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3  , ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ ɭɫɬɚɧɨɜɤɭ ɪɚɡɪɟɲɟɧɢɹ  Resolution  . 

5. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Normalization  . ȼɵɩɨɥɧɢɬɟ ɧɨɪɦɢɪɨ-

ɜɚɧɢɟ, ɤɚɤ ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɟ 8.7. 

6. ɉɪɢɫɨɟɞɢɧɢɬɟ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ ɢ ɫɦɨɬɪɢɬɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ. 
ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ ɭ ɤɚɛɟɥɟɣ ɛɨɥɶɲɨɣ ɞɥɢɧɵ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɭɜɟɥɢɱɢɬɶ 
ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.1.10.  

Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ: 
 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 36 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

4 ɂɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ (DTF) 

ɂɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ ɪɟɠɢɦɚ ɋȺɌ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɩɪɨ-
ɛɥɟɦ (ɢɥɢ ɞɟɮɟɤɬɨɜ) ɩɨ ɞɥɢɧɟ ɤɚɛɟɥɹ ɢɥɢ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ. ȼ ɷɬɨɣ ɝɥɚɜɟ ɩɨɞɥɟɠɚɳɢɟ ɢɫɩɵɬɚɧɢɸ ɤɚ-
ɛɟɥɢ ɢɦɟɧɭɸɬɫɹ ɨɛɴɟɤɬɚɦɢ ɢɫɩɵɬɚɧɢɣ (DUT). 

 
 

ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɹɜɥɹɸɬɫɹ ɫɩɟɰɢɮɢɱɧɵɦɢ ɞɥɹ ɢɡɦɟɪɟɧɢɣ DTF, ɨɩɢɫɚɧɵ ɜ ɝɥɚɜɟ 3. 

ɋɨɞɟɪɠɚɧɢɟ ɝɥɚɜɵ 4 

4.1 Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ DTF .......................................................................................................... 37 

4.2 Ɍɚɛɥɢɰɚ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ DTF ................................................................................................ 37 

4.3 ɂɡɦɟɪɟɧɢɟ DTF (ɮɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ) ........................................................................................... 38 

4.4 ɇɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ DTF ........................................................................................... 38 

4.5 ɑɚɫɬɨɬɧɵɣ ɪɟɠɢɦ ................................................................................................................................ 38 

4.6 ɉɚɪɧɚɹ ɱɚɫɬɨɬɚ (Coupled Frequency) ................................................................................................ 39 

4.7 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɛɟɥɹ (ɤɨɪɪɟɤɰɢɹ) ............................................................................ 39 

4.8 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɨɤɧɚ ɮɢɥɶɬɪɚɰɢɢ ......................................................................................... 42 

4.9 ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ .................................................................................. 42 

4.10 Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ .................................................................................. 42 

4.11 Ʌɨɠɧɵɟ ɞɟɮɟɤɬɵ ................................................................................................................................ 43 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ: 

21.1 ȼɫɟ ɨ ɦɚɪɤɟɪɚɯ ................................................................................................................................. 214 

21.2 ȼɫɟ ɨ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɹɯ ................................................................................................................ 222 

24.1 ɋɨɯɪɚɧɟɧɢɟ ɢ ɜɵɡɨɜ ɮɚɣɥɨɜ ........................................................................................................... 239 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 37 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

4.1 Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ DTF 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ ɜɚɦ ɦɨɠɟɬ ɩɨɧɚɞɨɛɢɬɶɫɹ ɫɥɟɞɭɸɳɟɟ: 

• Ʉɚɛɟɥɶɧɚɹ ɩɟɪɟɦɵɱɤɚ ɢɥɢ ɩɟɪɟɯɨɞɧɢɤ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɤ ɚɧɚɥɢɡɚɬɨɪɭ Field-
Fox. 

• ɋɨɝɥɚɫɨɜɚɧɧɚɹ ɧɚɝɪɭɡɤɚ (LOAD) ɫ ɫɨɟɞɢɧɢɬɟɥɟɦ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ ɢ ɪɚɡɧɨɩɨɥɵɣ ɩɟɪɟɯɨɞɧɢɤ ɞɥɹ 
ɭɫɬɚɧɨɜɤɢ ɧɚ ɤɨɧɟɰ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ (ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ). 

• Ⱦɨɥɠɧɚ ɛɵɬɶ ɢɡɜɟɫɬɧɚ ɞɥɢɧɚ ɢ ɬɢɩ ɩɨɞɥɟɠɚɳɟɝɨ ɢɫɩɵɬɚɧɢɸ ɤɚɛɟɥɹ. ȿɫɥɢ ɬɢɩ ɤɚɛɟɥɹ ɧɟɢɡɜɟɫɬɟɧ, 
ɬɨ ɧɭɠɧɵ ɬɚɤɢɟ ɞɚɧɧɵɟ, ɤɚɤ ɩɨɬɟɪɢ ɜ ɤɚɛɟɥɟ (ɞȻ/ɦɟɬɪ) ɢ ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝ-
ɧɚɥɚ ɜ ɤɚɛɟɥɟ. 

1. ɉɪɢɫɨɟɞɢɧɢɬɟ ɤ ɩɨɪɬɭ RF OUT ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɤɚɛɟɥɶɧɭɸ ɩɟɪɟɦɵɱɤɭ ɢɥɢ ɩɟɪɟɯɨɞɧɢɤ. ɇɟ 
ɩɪɢɫɨɟɞɢɧɹɣɬɟ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ. 

2. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Preset , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Preset , ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɚɧɚɥɢɡɚɬɨɪ 

FieldFox ɜ ɢɡɜɟɫɬɧɨɟ ɫɨɫɬɨɹɧɢɟ. 

3. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  CAT  (Cable and Antenna Test). 

4. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  DTF  . 

5. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Stop Distance  ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟ-

ɧɢɟ ɞɥɢɧɵ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɤɚɛɟɥɹ. ȼɵ ɦɨɠɟɬɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɢɬɶ ɬɚɤɠɟ ɧɚɱɚɥɶɧɨɟ ɪɚɫ-
ɫɬɨɹɧɢɟ (Start Distance). 

6. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  ɢ ɫɥɟɞɭɣɬɟ ɭɤɚɡɚɧɢɹɦ ɧɚ ɷɤɪɚɧɟ ɜ ɨɬɧɨɲɟɧɢɢ ɤɚɥɢɛɪɨɜɤɢ. Ɂɚ ɨɩɢɫɚɧɢɟɦ 

ɤɚɥɢɛɪɨɜɤɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 8. 

7. Ɉɬɫɨɟɞɢɧɢɬɟ ɨɬ ɚɧɬɟɧɧɵ ɜɫɟ ɤɨɦɩɨɧɟɧɬɵ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɞɥɟɠɚɬ ɢɡɦɟɪɟɧɢɸ, ɢ ɩɪɢɫɨɟɞɢɧɢɬɟ ɤ 
ɤɨɧɰɭ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɤɚɛɟɥɹ ɫɨɝɥɚɫɨɜɚɧɧɭɸ ɧɚɝɪɭɡɤɭ (LOAD). 

8. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4 , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  DTF Cable Specifications  . 

9. Ʌɢɛɨ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recall Coax Cable  ,  
ɥɢɛɨ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɹ  Velocity Factor  (ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ) ɢ 
 Cable Loss  (ɩɨɬɟɪɢ ɜ ɤɚɛɟɥɟ) ɞɥɹ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɤɚɛɟɥɹ. 

10. ɉɪɢɫɨɟɞɢɧɢɬɟ ɧɚɱɚɥɶɧɵɣ ɤɨɧɟɰ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɤɚɛɟɥɹ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox. 

11. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Settings  ɢ  Next Page . ȿɫɥɢ 

ɩɚɪɚɦɟɬɪ Alias-free Range ɭɫɬɚɧɨɜɥɟɧ ɧɚ False, ɬɨ ɜɵ ɦɨɠɟɬɟ ɭɜɢɞɟɬɶ ɧɚ ɷɤɪɚɧɟ ɥɨɠɧɵɟ ɞɟɮɟɤɬɵ. 
Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 4.11. 

4.2 Ɍɚɛɥɢɰɚ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ DTF 

ȼ ɬɚɛɥɢɰɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ DTF ɜɵ ɦɨɠɟɬɟ ɭɫɬɚɧɨɜɢɬɶ ɢ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɜɫɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ DTF, ɜ ɬɨɦ ɱɢɫɥɟ ɧɟɤɨɬɨɪɵɟ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 4.10). 

Ʉɚɤ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɜ ɬɚɛɥɢɰɟ DTF Settings 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Settings  . 

• ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Next Page  ɢ  Previous Page , ɱɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɜɫɟ ɭɫɬɚ-
ɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. 

• ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɚ: 

∗ ɉɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ, ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɭɫɬɚɧɨɜɤɭ. 

∗ ɑɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. Ɂɚɬɟɦ 

ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ  Enter  ɢɥɢ ɜɵɛɪɚɬɶ ɫɭɮɮɢɤɫ (ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ). 

∗ ȼ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ ɬɪɟɛɭɟɬɫɹ ɧɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  , ɡɚɬɟɦ ɞɪɭɝɭɸ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɡɧɚɱɟɧɢɟ.  

∗ Ʉɨɝɞɚ ɜɵ ɡɚɜɟɪɲɢɬɟ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done Edit . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 38 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Dock Window  , ɱɬɨɛɵ ɩɟɪɟɦɟɫɬɢɬɶ ɬɚɛɥɢɰɭ Settings ɜ ɧɟɤɨɬɨ-
ɪɨɟ ɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɤɧɚ ɝɪɚɮɢɤɚ. ɍɫɬɚɧɨɜɤɚ Dock Window ɫɨɯɪɚɧɹɟɬɫɹ ɞɨ ɤɨɦɚɧɞɵ Pre-
set. ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗ Full (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) – ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɨɥɶɤɨ ɬɚɛɥɢɰɚ Settings. Ɉɤɧɨ ɝɪɚɮɢɤɚ 
ɜɪɟɦɟɧɧɨ ɫɤɪɵɬɨ. 

∗ Left – ɬɚɛɥɢɰɚ Settings ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɥɟɜɚ ɨɬ ɨɤɧɚ ɝɪɚɮɢɤɚ. 

∗ Bottom – ɬɚɛɥɢɰɚ Settings ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɨɞ ɨɤɧɨɦ ɝɪɚɮɢɤɚ. 

• ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɢɡɦɟɧɟɧɢɹ ɜɫɟɯ ɭɫɬɚɧɨɜɨɤ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done , ɱɬɨɛɵ ɫɨ-
ɯɪɚɧɢɬɶ ɜɚɲɢ ɭɫɬɚɧɨɜɤɢ ɜ ɩɚɦɹɬɢ. 

4.3 ɂɡɦɟɪɟɧɢɟ DTF (ɮɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ) 

ȼɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ ɨɞɢɧ ɢɡ ɬɪɟɯ ɮɨɪɦɚɬɨɜ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ DTF. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure  1  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗   Distance to Fault (dB)  – Ⱦɟɮɟɤɬɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɩɨ ɨɫɢ Y ɜ ɮɨɪɦɚɬɟ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ, ɜ 
ɜɢɞɟ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɞɟɰɢɛɟɥɚɯ. 

∗  DTF (VSWR)  – Ⱦɟɮɟɤɬɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɩɨ ɨɫɢ Y ɜ ɜɢɞɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɬɨɹɱɟɣ ɜɨɥɧɵ (SWR). 
Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɜ ɨɬɧɨɲɟɧɢɢ SWR ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ 
ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ: http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

∗  More  ɡɚɬɟɦ  DTF Lin  – Ⱦɟɮɟɤɬɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɩɨ ɨɫɢ Y ɜ ɥɢɧɟɣɧɨɦ (ɛɟɡɪɚɡɦɟɪɧɨɦ) ɮɨɪɦɚɬɟ. 

4.4 ɇɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ DTF 

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ DTF ɜɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɟ ɡɧɚɱɟɧɢɟ ɮɢɡɢɱɟɫɤɨɣ ɞɥɢɧɵ ɤɚɛɟɥɹ ɢɥɢ ɞɪɭɝɨɝɨ ɨɛɴɟɤɬɚ ɢɫ-
ɩɵɬɚɧɢɣ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɵɱɢɫɥɹɟɬ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟ-
ɧɢɣ. ɑɟɦ ɛɨɥɶɲɟ ɞɥɢɧɚ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɤɚɛɟɥɹ, ɬɟɦ ɧɢɠɟ ɩɪɢɦɟɧɹɟɦɵɟ ɱɚɫɬɨɬɵ. ȼɵ ɦɨɠɟɬɟ ɬɚɤɠɟ 
ɭɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɜɪɭɱɧɭɸ ɫ ɩɨɦɨɳɶɸ ɩɚɪɚɦɟɬɪɚ Frequency Mode [Bandpass]. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɝɨ ɢ ɤɨɧɟɱɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ 

• Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ DTF, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 

∗  Start Distance  – ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɧɚɱɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, 

ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . ɉɨ ɭɦɨɥɱɚɧɢɸ ɧɚɱɚɥɶ-
ɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ 0 ɦɟɬɪɨɜ. Эɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɛɭɞɭɬ ɢɧɞɢ-
ɰɢɪɨɜɚɬɶ ɞɟɮɟɤɬɵ, ɧɚɱɢɧɚɹ ɫ ɬɨɱɤɢ, ɤ ɤɨɬɨɪɨɣ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɨɛɪɚɡɰɨɜɵɟ ɦɟ-
ɪɵ. 

∗  Stop Distance  – ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜ ɢɧɬɟɪɜɚɥɟ ɦɟɠɞɭ ɧɚɱɚɥɶɧɵɦ ɪɚɫɫɬɨɹɧɢɟɦ ɢ 5 km ɫ ɩɨ-

ɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ 
 Enter  . 

4.5 ɑɚɫɬɨɬɧɵɣ ɪɟɠɢɦ 

ȼɫɟ ɢɡɦɟɪɟɧɢɹ DTF ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɭɫɬɚɧɨɜɤɚɦɢ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ. Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɜɪɟɦɟ-
ɧɢ ɢ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɪɚɬɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ (IFT). 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɧɵɣ ɪɟɠɢɦ 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ DTF: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Frequency Mode  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 39 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗  Lowpass Mode  – ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ DTF ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɧɚ ɨɫ-
ɧɨɜɟ ɡɧɚɱɟɧɢɣ ɧɚɱɚɥɶɧɨɝɨ ɢ ɤɨɧɟɱɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ. ɉɪɢɦɟɧɹɣɬɟ ɪɟɠɢɦ Lowpass ɬɨɥɶɤɨ ɬɨɝɞɚ, 
ɤɨɝɞɚ ɨɛɴɟɤɬɨɦ ɢɫɩɵɬɚɧɢɣ ɹɜɥɹɟɬɫɹ ɤɚɛɟɥɶ. 

∗  Bandpass Mode  (ɪɟɠɢɦ ɩɨɥɨɫɨɜɨɝɨ ɮɢɥɶɬɪɚ; ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) – ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 
ɢɡɦɟɪɟɧɢɹ DTF ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɪɭɱɧɭɸ. ɉɪɢɦɟɧɹɣɬɟ ɪɟɠɢɦ Bandpass, ɤɨɝɞɚ ɨɛɴɟɤɬ ɢɫɩɵɬɚ-
ɧɢɣ ɫɨɞɟɪɠɢɬ ɚɧɬɟɧɧɵɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɢɥɢ ɞɪɭɝɨɟ ɮɢɥɶɬɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɧɟ ɩɪɨ-
ɩɭɫɤɚɟɬ ɧɟɤɨɬɨɪɵɟ ɱɚɫɬɨɬɵ. 

Ɉɛɵɱɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɧɚ ɩɨɥɨɫɭ ɩɪɨɩɭɫɤɚɧɢɹ ɮɢɥɶɬɪɚ. Ɉɞɧɚɤɨ ɭ ɜɚɫ ɦɨɠɟɬ 
ɩɨɹɜɢɬɶɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɪɢɬɶ ɫɩɨɫɨɛɧɨɫɬɶ ɮɢɥɶɬɪɚ ɩɨɞɚɜɥɹɬɶ ɧɟɠɟɥɚɬɟɥɶɧɵɟ ɱɚɫɬɨɬɵ. ȼ 
ɬɚɤɨɦ ɫɥɭɱɚɟ ɭɫɬɚɧɨɜɢɬɟ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɬɚɤ, ɱɬɨɛɵ ɨɧ ɨɯɜɚɬɵɜɚɥ ɬɟ ɱɚɫɬɨɬɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɧɟ 
ɩɨɞɚɜɥɹɬɶɫɹ ɮɢɥɶɬɪɨɦ ɜ ɞɨɫɬɚɬɨɱɧɨɣ ɦɟɪɟ. 

ɉɪɢ ɪɭɱɧɨɣ ɭɫɬɚɧɨɜɤɟ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ DTF ɨɧɢ ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɧɟɨɩɬɢɦɚɥɶɧɵɦɢ 
ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ. Эɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɬɨɛɪɚɠɟɧɢɸ ɥɨɠɧɵɯ ɞɟɮɟɤɬɨɜ (ɫɦ. 
ɪɚɡɞɟɥ 4.11). 

Ʉɚɤ ɜɪɭɱɧɭɸ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɜ ɪɟɠɢɦɟ ɩɨɥɨɫɨɜɨɝɨ ɮɢɥɶɬɪɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Min Start Freq  ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɧɚɱɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ DTF. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Max Stop Freq  ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɤɨɧɟɱɧɨɣ ɱɚɫɬɨɬɵ ɞɥɹ ɢɡ-
ɦɟɪɟɧɢɹ DTF. 

ɂɥɢ: 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Max Freq Span  ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛ-
ɥɚɫɬɢ ɞɥɹ ɢɡɦɟɪɟɧɢɹ DTF. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Center Frequency  ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ 
ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ DTF. 

Эɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɦɢɧɢɦɚɥɶɧɭɸ ɢ ɦɚɤɫɢɦɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɢɡ-
ɦɟɪɟɧɢɹ DTF. Ɋɟɚɥɶɧɨ ɦɨɝɭɬ ɛɵɬɶ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɧɟ ɬɨɱɧɨ ɷɬɢ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ, ɚ ɛɨɥɟɟ ɭɡɤɢɣ ɱɚɫ-
ɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ, ɤɨɬɨɪɵɣ ɩɪɨɩɭɫɤɚɟɬɫɹ ɩɨɥɨɫɨɜɵɦ ɮɢɥɶɬɪɨɦ. 

ɑɬɨɛɵ ɜɵɹɫɧɢɬɶ ɧɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ, ɤɨɬɨɪɵɟ ɪɟɚɥɶɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɢɡɦɟ-

ɪɟɧɢɢ DTF, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Settings  ɢ 

 Next Page  . Ɋɟɚɥɶɧɨ ɩɪɢɦɟɧɹɟɦɵɣ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɧɚ-
ɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɱɚɫɬɨɬɵ. 

4.6 ɉɚɪɧɚɹ ɱɚɫɬɨɬɚ (Coupled Frequency) 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ DTF ɢ ɞɪɭɝɨɣ ɜɢɞ ɢɡɦɟɪɟɧɢɣ, ɷɬɚ ɭɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɬɶ ɪɚɡɧɵɟ 
ɱɚɫɬɨɬɧɵɟ ɞɢɚɩɚɡɨɧɵ ɞɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɢɡɦɟɪɟɧɢɣ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 3.1.3). 

4.7 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɛɟɥɹ (ɤɨɪɪɟɤɰɢɹ) 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɧɟ ɤɨɪɪɟɤɬɢɪɭɟɬ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ DTF ɞɥɹ ɭɱɟɬɚ ɫɨɛɫɬ-
ɜɟɧɧɵɯ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ. Ɉɞɧɚɤɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ DTF ɫɥɟɞɭɟɬ ɭɱɢ-
ɬɵɜɚɬɶ ɬɚɤɢɟ ɮɚɤɬɨɪɵ, ɤɚɤ ɩɨɬɟɪɢ ɜ ɤɚɛɟɥɟ (Cable Loss) ɢ ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝ-
ɧɚɥɚ (Velocity Factor). 

Ɇɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɢ ɩɨɬɟɪɢ ɜ ɤɚɛɟɥɟ 

∗ Ɇɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ (VF) ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɨɦ ɞɢɷɥɟɤɬɪɢɤɚ, 
ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧ ɤɚɛɟɥɶ. Ɂɧɚɱɟɧɢɟ VF = 1,0 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɤɨɪɨɫɬɢ ɫɜɟɬɚ ɜ ɜɚɤɭɭɦɟ, ɱɬɨ ɹɜ-
ɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦ ɡɧɚɱɟɧɢɟɦ. Ʉɚɛɟɥɶ ɫ ɩɨɥɢɷɬɢɥɟɧɨɜɵɦ ɞɢɷɥɟɤɬɪɢɤɨɦ ɢɦɟɟɬ ɡɧɚ-
ɱɟɧɢɟ VF = 0,66, ɚ ɤɚɛɟɥɶ ɫ ɬɟɮɥɨɧɨɜɵɦ (PTFE) ɞɢɷɥɟɤɬɪɢɤɨɦ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ VF = 0,7. 

∗ ɉɨɬɟɪɢ ɜ ɤɚɛɟɥɢ (ɩɨɝɨɧɧɨɟ ɡɚɬɭɯɚɧɢɟ) ɜɵɪɚɠɚɸɬɫɹ ɜ ɞɟɰɢɛɟɥɚɯ ɧɚ ɦɟɬɪ ɞɥɢɧɵ. ɉɨɦɢɦɨ ɞɥɢɧɵ 
ɤɚɛɟɥɹ, ɩɨɬɟɪɢ ɜ ɤɚɛɟɥɟ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɬɚɤɠɟ ɱɚɫɬɨɬɟ ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɣ ɩɟɪɟɞɚɟɬɫɹ ɩɨ ɤɚɛɟɥɸ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 40 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɬɨɝɨ, ɤɚɤ ɞɟɣɫɬɜɭɟɬ ɤɨɪɪɟɤɰɢɹ ɢɡɦɟɪɟɧɢɣ DTF, ɭɱɢɬɵɜɚɸɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɤɚɛɟɥɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɤɚɛɟɥɶ ɩɟɪɟɞɚɱɢ ɞɥɢɧɨɣ 100 ɦɟɬɪɨɜ. Ɂɧɚɱɟ-
ɧɢɟ ɩɨɝɨɧɧɨɝɨ ɡɚɬɭɯɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 0,1 ɞȻ/ɦ. Эɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɢɝɧɚɥ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɣɫɹ ɩɨ ɤɚ-
ɛɟɥɸ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɢɫɩɵɬɵɜɚɟɬ ɩɨɬɟɪɸ ɦɨɳɧɨɫɬɢ ɜ 10 ɞȻ ɧɚ ɜɫɟɣ ɞɥɢɧɟ (100 ɦ × 0,1 ɞȻ/ɦ). 
ɉɨɫɤɨɥɶɤɭ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɵɩɨɥɧɹɟɬ ɷɬɨ ɢɡɦɟɪɟɧɢɟ ɫ ɨɞɧɢɦ ɩɨɪɬɨɦ, ɬɨ ɬɟɫɬɨɜɵɣ ɫɢɝɧɚɥ ɨɫɥɚɛ-
ɥɹɟɬɫɹ ɧɚ 20 ɞȻ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɬɭɞɚ ɢ ɨɛɪɚɬɧɨ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɤɚɛɟɥɹ. 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ ɩɪɢɫɨɟɞɢɧɢɬɟ ɤ ɤɨɧɰɭ ɤɚɛɟɥɹ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ OPEN, 
ɢɦɢɬɢɪɭɸɳɭɸ ɫɚɦɵɣ ɤɪɭɩɧɵɣ ɞɟɮɟɤɬ, ɞɥɹ ɫɬɨɩɪɨɰɟɧɬɧɨɝɨ ɨɬɪɚɠɟɧɢɹ ɬɟɫɬɨɜɨɝɨ ɫɢɝɧɚɥɚ 300 ɆȽɰ. 

Ȼɟɡ ɤɨɦɩɟɧɫɚɰɢɢ ɞɥɹ ɭɱɟɬɚ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ ɩɨɥɭɱɢɦ ɨɬɤɥɢɤ –20 ɞȻ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 100 ɦɟɬɪɨɜ, ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɳɢɣ ɪɚɡɨɦɤɧɭɬɨɟ ɫɨɫɬɨɹɧɢɟ ɧɚ ɞɚɥɶɧɟɦ ɤɨɧɰɟ ɤɚɛɟɥɹ. Эɬɨ ɩɨɥɭɱɚɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɨɫɥɚɛ-
ɥɟɧɢɹ ɫɢɝɧɚɥɚ ɧɚ 10 ɞȻ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

ɋ ɤɨɦɩɟɧɫɚɰɢɟɣ ɞɥɹ ɭɱɟɬɚ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ ɫɨɝɥɚɫɧɨ ɫɩɟɰɢɮɢɤɚɰɢɢ ɢɡɝɨɬɨɜɢɬɟɥɹ ɚɧɚɥɢɡɚɬɨɪ Field-
Fox ɤɨɦɩɟɧɫɢɪɭɟɬ ɝɪɚɮɢɤ ɬɚɤ, ɤɚɤ ɛɭɞɬɨ ɛɵ ɫɢɝɧɚɥ ɭɫɢɥɢɜɚɥɫɹ ɧɚ +20 ɞȻ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɫɬɨ-
ɦɟɬɪɨɜɵɣ ɤɚɛɟɥɶ. ɉɨɷɬɨɦɭ ɞɥɹ ɫɬɨɩɪɨɰɟɧɬɧɨɝɨ ɨɬɪɚɠɟɧɢɹ ɢɧɞɢɰɢɪɭɟɬɫɹ ɨɬɤɥɢɤ 0 ɞȻ. 

Ʉɚɤ ɜɜɨɞɢɬɶ ɡɧɚɱɟɧɢɹ VF ɢ ɩɨɝɨɧɧɨɝɨ ɡɚɬɭɯɚɧɢɹ ɜ ɤɚɛɟɥɟ 

Эɬɢ ɡɧɚɱɟɧɢɹ ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɨɞɧɢɦ ɢɡ ɭɤɚɡɚɧɧɵɯ ɧɢɠɟ ɫɩɨɫɨɛɨɜ: 

• ȼɜɟɫɬɢ ɷɬɢ ɡɧɚɱɟɧɢɹ ɜɪɭɱɧɭɸ. 

• ȼɵɛɪɚɬɶ ɢɥɢ ɫɨɡɞɚɬɶ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɷɬɢ ɡɧɚɱɟɧɢɹ. 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ DTF: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  DTF Cable Specifications  . 

• ȼɵɛɟɪɢɬɟ  Cable Corr  . 

∗  Auto  – ɂɫɩɨɥɶɡɭɸɬɫɹ ɡɧɚɱɟɧɢɹ ɩɨɝɨɧɧɨɝɨ ɡɚɬɭɯɚɧɢɹ ɜ ɤɚɛɟɥɟ ɢ ɦɧɨɠɢɬɟɥɹ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨ-
ɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɢɡ ɮɚɣɥɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ. ɋɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɫɨɯɪɚ-
ɧɟɧɢɹ ɢ ɜɵɡɨɜɚ ɮɚɣɥɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ. Эɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɡɚɩɢɫɢ ɡɧɚɱɟɧɢɣ, ɜɜɟɞɟɧɧɵɯ 
ɜɪɭɱɧɭɸ. 

∗  Man  (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) – ȼɜɟɞɢɬɟ ɜɪɭɱɧɭɸ ɡɧɚɱɟɧɢɹ ɩɨɝɨɧɧɨɝɨ ɡɚɬɭɯɚɧɢɹ ɜ ɤɚɛɟɥɟ ɢ 
ɦɧɨɠɢɬɟɥɹ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ. 

• Ɂɚɬɟɦ: 

∗  Velocity Factot  – ȼɜɟɞɢɬɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ ɡɧɚɱɟɧɢɟ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0,01 

ɞɨ 1, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

∗  Cable Loss  – ȼɜɟɞɢɬɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɝɨɧɧɨɝɨ 

ɡɚɬɭɯɚɧɢɹ ɜ ɤɚɛɟɥɟ ɜ ɞɟɰɢɛɟɥɚɯ ɧɚ ɦɟɬɪ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

Ʉɚɤ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ 

ȼ ɩɚɦɹɬɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɯɪɚɧɹɬɫɹ ɮɚɣɥɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ ɫ ɞɚɧɧɵɦɢ ɨɬ ɢɡɝɨɬɨɜɢɬɟɥɟɣ. 
ȼɵ ɦɨɠɟɬɟ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɷɬɢ ɮɚɣɥɵ ɢ ɫɨɡɞɚɜɚɬɶ ɧɨɜɵɟ ɮɚɣɥɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ ɨɩɢɫɚɧɧɨɣ ɧɢɠɟ ɩɪɨɰɟɞɭɪɵ ɢɥɢ ɩɪɨɝɪɚɦɦɵ FieldFox Data Link. 

Ⱦɚɧɧɵɟ ɤɨɪɪɟɤɰɢɢ ɞɥɹ ɤɚɛɟɥɟɣ ɫɨɯɪɚɧɹɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɩɪɢ ɨɩɟɪɚɰɢɹɯ Mode Preset ɢ Preset. 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ DTF: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  DTF Cable Specifications  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit/Save/Recall Cables  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  New , ɡɚɬɟɦ  Yes  , ɱɬɨɛɵ ɫɬɟɪɟɬɶ ɜɫɟ ɞɚɧɧɵɟ ɢɡ ɫɭɳɟɫɬɜɭɸ-
ɳɟɣ ɬɚɛɥɢɰɵ DTF Cable ɢ ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɪɢɧɹɬɭɸ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɧɮɨɪɦɚɰɢɸ ɡɚɝɨɥɨɜɤɚ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit Cable  , ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɨɤɧɨ Cable Editor. 

• ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɜɵɛɟɪɢɬɟ ɩɨɥɟ: 



Ⱦɦɛɝɛ 4: Иɢɧɠɫɠɨɣɺ ɫɛɬɬɭɩɺɨɣɺ ɟɩ ɟɠɯɠɥɭɛ (DTF)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 41 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗ ɉɪɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɢɧɮɨɪɦɚɰɢɢ Cable Description ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit , 
ɡɚɬɟɦ ɢɡɦɟɧɢɬɟ ɜɵɛɪɚɧɧɨɟ ɩɨɥɟ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ FieldFox (ɫɦ. ɪɚɡɞɟɥ 24.1). 

∗ ɉɪɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɩɚɪ ɡɧɚɱɟɧɢɣ Frequency/Loss ɜɜɟɞɢɬɟ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 

ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter . 

ɋɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɟ "Ʉɚɤ ɩɪɢɦɟɧɹɸɬɫɹ ɩɚɪɵ ɡɧɚɱɟɧɢɣ Frequency/Loss". 

• Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɜɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 

∗  Previous / Next Page  – ɛɵɫɬɪɚɹ ɩɪɨɤɪɭɬɤɚ ɫɬɪɚɧɢɰ ɞɚɧɧɵɯ Frequency/Loss. 

∗  Add Data  – ɞɨɛɚɜɥɟɧɢɟ ɜ ɬɚɛɥɢɰɭ "ɩɭɫɬɨɣ" ɩɚɪɵ ɞɚɧɧɵɯ Frequency/Loss. 

∗  Delete/Clear  , ɡɚɬɟɦ: 

∗  Delete Line  – ɭɞɚɥɟɧɢɟ ɢɡ ɬɚɛɥɢɰɵ ɜɵɛɪɚɧɧɨɣ ɩɚɪɵ ɞɚɧɧɵɯ Frequency/Loss. 

∗  Clear All  ɡɚɬɟɦ  Yes  – ɭɞɚɥɟɧɢɟ ɢɡ ɬɚɛɥɢɰɵ ɜɫɟɯ ɩɚɪ Frequency/Loss ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɩɪɢɧɹɬɨɣ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɧɮɨɪɦɚɰɢɢ ɡɚɝɨɥɨɜɤɚ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done  , ɱɬɨɛɵ ɡɚɤɪɵɬɶ ɨɤɧɨ Cable Editor. 

Ʉɚɤ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɜɚɬɶ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Save Cable  , ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ ɜ 
ɡɚɞɚɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɩɚɦɹɬɢ (Storage Device). ȼɜɟɞɢɬɟ ɢɦɹ ɮɚɣɥɚ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨ-
ɪɚ FieldFox (ɫɦ. ɩɨɞɪɚɡɞɟɥ 24.1). ɋɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɟ "Ɏɚɣɥɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ". 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recall Cable  , ɱɬɨɛɵ ɜɵɡɜɚɬɶ ɢɡ ɩɚɦɹɬɢ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɤɚɛɟɥɹ.  

•  Storage Device  – ɂɡɦɟɧɹɟɬ ɜɵɛɨɪ ɭɫɬɪɨɣɫɬɜɚ ɩɚɦɹɬɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢɥɢ ɜɵɡɨɜɚ ɮɚɣɥɨɜ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ. Эɬɨ ɨɬɞɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɤɨɬɨɪɚɹ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɭɫɬɚɧɨɜɤɢ Save/Recall Storage 
Device. ȼɚɪɢɚɧɬɵ ɜɵɛɨɪɚ: Internal (ɜɧɭɬɪɟɧɧɹɹ ɩɚɦɹɬɶ, ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ), USB (ɞɨɥɠɟɧ 
ɛɵɬɶ ɩɪɢɫɨɟɞɢɧɟɧ ɦɨɞɭɥɶ ɩɚɦɹɬɢ USB) ɢ SB card (ɤɚɪɬɚ ɩɚɦɹɬɢ). 

Ɏɚɣɥɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ 

Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ ɜɵɡɨɜɚ ɮɚɣɥɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɪɟɤɬɨɪɢɹ Cables. ȿɫɥɢ ɷɬɚ 
ɞɢɪɟɤɬɨɪɢɹ ɟɳɟ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɧɚ ɦɨɞɭɥɟ ɩɚɦɹɬɢ USB ɢɥɢ ɤɚɪɬɟ ɩɚɦɹɬɢ SD, ɨɧɚ ɫɨɡɞɚɟɬɫɹ ɚɜɬɨɦɚɬɢ-
ɱɟɫɤɢ ɩɟɪɟɞ ɫɨɯɪɚɧɟɧɢɟɦ ɮɚɣɥɚ. 

Ɏɚɣɥɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɮɨɪɦɚɬɟ *.xml. Ɂɞɟɫɶ ɦɨɝɭɬ ɩɟɪɟɡɚɩɢɫɵɜɚɬɶɫɹ ɫɭɳɟɫɬ-
ɜɭɸɳɢɟ ɮɚɣɥɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ, ɡɚɪɚɧɟɟ ɡɚɝɪɭɠɟɧɧɵɟ ɜ ɦɢɤɪɨɩɪɨɝɪɚɦɦɭ FieldFox. Ɉɬɪɟɞɚɤɬɢ-
ɪɨɜɚɧɧɵɣ ɜɚɦɢ ɮɚɣɥ ɧɟ ɩɟɪɟɡɚɩɢɫɵɜɚɟɬɫɹ ɩɪɢ ɨɛɧɨɜɥɟɧɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ. 

Ʉɚɤ ɩɪɢɦɟɧɹɸɬɫɹ ɩɚɪɵ ɡɧɚɱɟɧɢɣ Freq/Loss 

Ʉɨɝɞɚ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ ɫɨɞɟɪɠɢɬ ɨɞɧɭ ɩɚɪɭ ɡɧɚɱɟɧɢɣ Freq/Loss, ɬɨ ɡɧɚɱɟɧɢɟ ɤɨɪɪɟɤɰɢɢ 
ɩɪɢɦɟɧɹɟɬɫɹ ɤɨ ɜɫɟɦɭ ɨɬɨɛɪɚɠɚɟɦɨɦɭ ɧɚ ɷɤɪɚɧɟ ɱɚɫɬɨɬɧɨɦɭ ɞɢɚɩɚɡɨɧɭ. 
Ʉɨɝɞɚ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ ɫɨɞɟɪɠɢɬ ɞɜɟ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɩɚɪ ɡɧɚɱɟɧɢɣ Freq/Loss, ɬɨ ɩɪɢɦɟɧɹɟ-
ɦɨɟ ɡɧɚɱɟɧɢɟ ɩɨɬɟɪɶ (Loss) ɩɨɥɭɱɚɟɬɫɹ ɩɭɬɟɦ ɢɧɬɟɪɩɨɥɹɰɢɢ ɢɡ ɩɚɪ ɡɧɚɱɟɧɢɣ Freq/Loss ɢ ɰɟɧɬɪɚɥɶɧɨɣ 
ɱɚɫɬɨɬɵ DTF. Ɋɚɫɫɦɨɬɪɢɦ, ɤ ɩɪɢɦɟɪɭ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɚɣɥɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɢ Freq/Loss: 

1 ȽȽɰ: 0,1 ɞȻ/ɦ 
2 ȽȽɰ: 0,2 ɞȻ/ɦ 

ɐɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ (Stop – Start) ɱɚɫɬɨɬɵ, ɤɨ-
ɬɨɪɵɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɜɬɨɪɨɣ ɫɬɪɚɧɢɰɟ DTF Settings: 

Calculated Start = 2,0 ɆȽɰ 
Calculated Stop = 3,598 ȽȽɰ 
Center Freq = 1,80 ȽȽɰ 

Ɂɧɚɱɟɧɢɟ ɩɨɬɟɪɶ (Loss) ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɩɨɥɭɱɚɟɬɫɹ ɩɭɬɟɦ ɢɧɬɟɪɩɨɥɹɰɢɢ ɢɡ ɩɚɪ Freq/Loss ɧɚ ɰɟɧ-
ɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɟ: 

1 ȽȽɰ: 0,1 ɞȻ/ɦ 
1,8 ȽȽɰ: 0,18 ɞȻ/ɦ 
2 ȽȽɰ: 0,2 ɞȻ/ɦ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 42 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɨɪɪɟɤɰɢɹ ɞɥɹ ɩɨɬɟɪɶ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɫɢɝɧɚɥɚ ɧɚ 5 ɦɟɬɪɨɜ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ:  

 0,18 ɞȻ/ɦ × 5 ɦ = 0,9 ɞȻ 

ȼɫɟ ɢɡɦɟɪɟɧɢɹ DTF ɤɨɪɪɟɤɬɢɪɭɸɬɫɹ ɧɚ ɩɨɬɟɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɩɨ ɤɚɛɟɥɸ ɬɭɞɚ ɢ ɨɛɪɚɬɧɨ, 
ɩɨɷɬɨɦɭ ɩɨɩɪɚɜɤɚ ɭɞɜɚɢɜɚɟɬɫɹ: 0,9 ɞȻ × 2 = 1,8 ɞȻ. 

4.8 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɨɤɧɚ ɮɢɥɶɬɪɚɰɢɢ 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɨɤɧɚ ɮɢɥɶɬɪɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɦɟɠɞɭ ɨɩɬɢɦɢɡɚɰɢɟɣ ɢɡ-
ɦɟɪɟɧɢɣ DTF ɜ ɨɬɧɨɲɟɧɢɢ ɪɚɡɪɟɲɟɧɢɹ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɞɟɮɟɤɬɨɜ ɢɥɢ ɜ ɨɬɧɨɲɟɧɢɢ ɫɩɨɫɨɛɧɨ-
ɫɬɢ ɢɡɦɟɪɹɬɶ ɧɢɡɤɨɭɪɨɜɧɟɜɵɟ ɞɟɮɟɤɬɵ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɨɤɧɚ ɮɢɥɶɬɪɚɰɢɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Settings  . 

• ɇɚɠɢɦɚɣɬɟ ɤɥɚɜɢɲɢ   |   , ɱɬɨɛɵ ɩɟɪɟɣɬɢ ɜ ɫɬɪɨɤɭ Window. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  . 

• ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Window  ɢ ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗ Maximum – ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɢɚɩɚɡɨɧɚ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɫɧɢɠɚɟɬɫɹ ɲɭɦɨɜɨɣ ɩɨɪɨɝ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɧɚɪɭɠɢɜɚɬɶ ɧɢɡɤɨɭɪɨɜɧɟɜɵɟ ɨɬɤɥɢɤɢ. 
Эɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɧɹɬɚ ɩɨ ɭɦɨɥɱɚɧɢɸ. 

∗ Medium – ɤɨɦɩɪɨɦɢɫɫɧɵɣ ɜɚɪɢɚɧɬ ɦɟɠɞɭ ɭɫɬɚɧɨɜɤɚɦɢ Min ɢ Max. 

∗ Minimum – ɧɚɢɥɭɱɲɟɟ ɪɚɡɪɟɲɟɧɢɟ ɩɨ ɪɚɫɫɬɨɹɧɢɸ, ɩɨɡɜɨɥɹɸɳɟɟ ɪɚɡɥɢɱɚɬɶ ɞɜɚ ɛɥɢɡɤɨ ɪɚɫɩɨ-
ɥɨɠɟɧɧɵɯ ɨɬɤɥɢɤɚ. 

• Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done Edit  . 

• ȿɳɟ ɪɚɡ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done  . 

4.9 ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ 

ɍɫɬɚɧɨɜɤɚ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ ɜɨɡɦɨɠɧɚ ɬɨɥɶɤɨ ɜ ɬɚɛɥɢɰɟ DTF Settings. ɉɨ 
ɭɦɨɥɱɚɧɢɸ ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɨɫɢ ɏ ɧɚ ɝɪɚɮɢɤɚɯ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɦɟɬɪɚɯ. 

Ʉɚɤ ɢɡɦɟɧɢɬɶ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ 

• Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ DTF, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  . 

• Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  DTF Units . 

• Ɍɟɤɭɳɢɣ ɜɵɛɨɪ ɜɵɞɟɥɟɧ ɩɨɞɱɟɪɤɢɜɚɧɢɟɦ:  m (meters) Feet  . 

4.10 Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ 

ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Next Page  ɧɚ ɷɤɪɚɧɟ ɬɚɛɥɢɰɵ DTF Settings, ɱɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ 
ɫɥɟɞɭɸɳɢɟ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɨɡɧɚɱɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɤɚɤ ɫ - <ɭɫɬɚɧɨɜɤɚ>. 

Start Frequency – ɧɚɱɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ DTF. 

Stop Frequency – ɤɨɧɟɱɧɚɹ ɱɚɫɬɨɬɚ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ DTF. 

Range Resolution – ɭɤɚɡɵɜɚɟɬ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ 
Range Resolution = 500 ɦɦ, ɬɨ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ 10 ɦɟɬɪɨɜ ɦɨɠɟɬ ɢɦɟɬɶ 
ɩɨɝɪɟɲɧɨɫɬɶ ± 500 ɦɦ, ɬ.ɟ. ɫɨɫɬɚɜɥɹɬɶ ɨɬ 9,5 ɞɨ 10,5 ɦɟɬɪɨɜ. Эɬɨ ɡɧɚɱɟɧɢɟ ɜɵɱɢɫɥɹɟɬɫɹ ɢɡ ɱɚɫɬɨɬɧɨɝɨ 
ɞɢɚɩɚɡɨɧɚ ɢ ɪɚɡɪɟɲɟɧɢɹ (ɤɨɥɢɱɟɫɬɜɚ ɬɨɱɟɤ). 
Response Resolution (ɧɟ ɢɧɞɢɰɢɪɭɟɬɫɹ) ɭɤɚɡɵɜɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɞɟɮɟɤɬɚɦɢ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɨɧɢ ɜɫɟ ɟɳɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɨɬɞɟɥɶɧɵɟ ɞɟɮɟɤɬɵ (ɫɦ. ɪɚɡɞɟɥ 4.8). 

Maximum Distance – ɷɬɨ ɪɚɫɫɬɨɹɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɫ ɬɟɤɭɳɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɚɪɚɦɟɬ-
ɪɨɜ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: VF × ɫ × Points / (2 × Bandwidth), ɝɞɟ: 

VF – ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ; 

ɫ – ɫɤɨɪɨɫɬɶ ɫɜɟɬɚ; 

Points – ɪɚɡɪɟɲɟɧɢɟ; 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 43 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Bandwidth – ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ. 

Alias-free Range (On/Off) 

∗ On – ɛɟɡ ɥɨɠɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ. 

∗ On – ɧɚ ɝɪɚɮɢɤɟ ɦɨɝɭɬ ɩɨɹɜɥɹɬɶɫɹ ɥɨɠɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ. 

4.11 Ʌɨɠɧɵɟ ɞɟɮɟɤɬɵ 

Ʌɨɠɧɵɟ ɞɟɮɟɤɬɵ ɩɨɹɜɥɹɸɬɫɹ ɧɚ ɝɪɚɮɢɤɚɯ ɜɫɥɟɞɫɬɜɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɦɟɬɨɞɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɱɚɫɬɨɬɵ 
ɜ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ. ɇɚ ɫɬɪɚɧɢɰɟ DTF Settings (ɫɦ. ɜɵɲɟ) ɭɫɬɚɧɨɜɤɚ c - Alias-free Range = Off ɭɤɚɡɵ-
ɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɧɚ ɷɤɪɚɧɟ ɦɨɝɭɬ ɩɨɹɜɥɹɬɶɫɹ ɥɨɠɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ. 

ɇɟɛɨɥɶɲɨɟ ɤɨɧɟɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ (< 10 ɦ) ɢ ɩɨɜɵɲɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ (1001 ɬɨɱɤɚ) ɫ ɛɨɥɶɲɟɣ ɜɟɪɨɹɬ-
ɧɨɫɬɶɸ ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɭɫɬɚɧɨɜɤɟ Alias-free Range = Off. Ʉɨɝɞɚ Alias-free Range = Off, ɬɨ ɫɥɟɞɭɸɳɚɹ 
ɩɪɨɰɟɞɭɪɚ ɩɨɦɨɝɚɟɬ ɨɩɪɟɞɟɥɢɬɶ, ɹɜɥɹɟɬɫɹ ɥɢ ɨɬɤɥɢɤ ɢɫɬɢɧɧɵɦ, ɢɥɢ ɥɨɠɧɵɦ. 

1. ɉɨɦɟɫɬɢɬɟ ɦɚɪɤɟɪ ɧɚ ɢɧɬɟɪɟɫɭɸɳɢɣ ɜɚɫ ɨɬɤɥɢɤ ɢ ɡɚɩɢɲɢɬɟ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɞɟɮɟɤɬɚ. 

2. ɂɡɦɟɧɢɬɟ ɧɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ. 

Ɉɬɤɥɢɤ ɨɬ ɢɫɬɢɧɧɨɝɨ ɞɟɮɟɤɬɚ ɧɟ ɫɞɜɢɝɚɟɬɫɹ ɩɨ ɪɚɫɫɬɨɹɧɢɸ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɢɦɟɟɬɫɹ ɢɫɬɢɧɧɵɣ ɞɟ-
ɮɟɤɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10,3 ɦ, ɬɨ ɢɡɦɟɧɟɧɢɟ ɤɨɧɟɱɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɫ 15 ɦ ɧɚ 20 ɦ ɧɟ ɢɡɦɟɧɢɬ ɪɚɫɫɬɨɹɧɢɹ 
ɞɨ ɞɟɮɟɤɬɚ, ɤɨɬɨɪɨɟ ɨɫɬɚɧɟɬɫɹ ɪɚɜɧɵɦ 10,3 ɦ. Ɉɞɧɚɤɨ ɥɨɠɧɵɣ ɨɬɤɥɢɤ ɩɪɢ ɷɬɨɦ ɞɨɥɠɟɧ ɫɦɟɫɬɢɬɶɫɹ. 

ɇɟɫɨɝɥɚɫɨɜɚɧɧɵɣ ɤɚɛɟɥɶ (ɛɟɡ ɢɞɟɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɧɰɟ) ɛɭɞɟɬ ɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɞɟɮɟɤɬɵ, ɤɨɬɨ-
ɪɵɟ ɤɚɤ ɛɵ ɧɚɯɨɞɹɬɫɹ ɞɚɥɶɲɟ ɤɨɧɰɚ ɤɚɛɟɥɹ. Ɉɧɢ ɧɟ ɨɬɧɨɫɹɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ ɥɨɠɧɵɯ ɞɟɮɟɤɬɨɜ. Эɬɢ 
ɷɮɮɟɤɬɵ ɜɨɡɧɢɤɚɸɬ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɫɢɝɧɚɥ ɨɬɪɚɠɚɟɬɫɹ ɨɬ ɪɚɡɨɦɤɧɭɬɨɝɨ ɤɨɧɰɚ ɤɚɛɟɥɹ ɢ ɪɚɫɩɪɨɫɬɪɚɧɹ-
ɟɬɫɹ ɨɛɪɚɬɧɨ ɩɨ ɤɚɛɟɥɸ ɞɨ ɫɨɟɞɢɧɟɧɢɹ ɫ ɚɧɚɥɢɡɚɬɨɪɨɦ FieldFox. ɉɟɪɟɨɬɪɚɠɟɧɢɹ ɢɡɦɟɪɹɸɬɫɹ ɚɧɚɥɢ-
ɡɚɬɨɪɨɦ ɤɚɤ ɡɟɪɤɚɥɶɧɵɟ ɨɬɪɚɠɟɧɢɹ ɨɬ ɩɟɪɜɢɱɧɵɯ ɞɟɮɟɤɬɨɜ. Ɋɚɡɨɦɤɧɭɬɵɣ ɤɨɧɟɰ ɤɚɛɟɥɹ ɢɧɬɟɪɩɪɟɬɢ-
ɪɭɟɬɫɹ ɤɚɤ ɤɪɭɩɧɵɣ ɞɟɮɟɤɬ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɭɬɚɧɢɰɵ ɭɫɬɚɧɨɜɢɬɟ ɤɨɧɟɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɫɪɚɡɭ ɡɚ ɞɟɮɟɤ-
ɬɨɦ. 
 



Ⱦɦɛɝɛ 5: ȿɣɨɪɧɣɲɠɬɥɛɺ ɫɠɯɦɠɥɭɩɧɠɭɫɣɺ (TDR) – ɩɪɱɣɺ 215  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 44 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 45 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ TDR 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ ɜɚɦ ɦɨɠɟɬ ɩɨɧɚɞɨɛɢɬɶɫɹ ɫɥɟɞɭɸɳɟɟ: 

• Ʉɚɛɟɥɶɧɚɹ ɩɟɪɟɦɵɱɤɚ ɢɥɢ ɩɟɪɟɯɨɞɧɢɤ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɤ ɚɧɚɥɢɡɚɬɨɪɭ Field-
Fox. 

• ɋɨɝɥɚɫɨɜɚɧɧɚɹ ɧɚɝɪɭɡɤɚ (LOAD) ɫ ɫɨɟɞɢɧɢɬɟɥɟɦ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ ɢ ɪɚɡɧɨɩɨɥɵɣ ɩɟɪɟɯɨɞɧɢɤ ɞɥɹ 
ɭɫɬɚɧɨɜɤɢ ɧɚ ɤɨɧɟɰ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ (ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ). 

• Ⱦɨɥɠɧɚ ɛɵɬɶ ɢɡɜɟɫɬɧɚ ɞɥɢɧɚ ɢ ɬɢɩ ɩɨɞɥɟɠɚɳɟɝɨ ɢɫɩɵɬɚɧɢɸ ɤɚɛɟɥɹ. ȿɫɥɢ ɬɢɩ ɤɚɛɟɥɹ ɧɟɢɡɜɟɫɬɟɧ, 
ɬɨ ɧɭɠɧɵ ɬɚɤɢɟ ɞɚɧɧɵɟ, ɤɚɤ ɩɨɬɟɪɢ ɜ ɤɚɛɟɥɟ (ɞȻ/ɦɟɬɪ) ɢ ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɫɢɝɧɚɥɚ ɜ ɤɚɛɟɥɟ. 

1. ɉɪɢɫɨɟɞɢɧɢɬɟ ɤ ɩɨɪɬɭ RF OUT ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɤɚɛɟɥɶɧɭɸ ɩɟɪɟɦɵɱɤɭ ɢɥɢ ɩɟɪɟɯɨɞɧɢɤ. ɇɟ 
ɩɪɢɫɨɟɞɢɧɹɣɬɟ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ. 

2. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Preset , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Preset , ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɚɧɚɥɢɡɚɬɨɪ 

FieldFox ɜ ɢɡɜɟɫɬɧɨɟ ɫɨɫɬɨɹɧɢɟ. 

3. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  CAT/TDR . 

4. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas 1 , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More , ɡɚɬɟɦ ɤɥɚɜɢɲɭ  DTF (Lin)   

ɢɥɢ  TDR (Lin rho)  ɢɥɢ  (ohm)  . 

5. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Stop Distance  ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟ-

ɧɢɟ ɞɥɢɧɵ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɤɚɛɟɥɹ. ȼɵ ɦɨɠɟɬɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɢɬɶ ɬɚɤɠɟ ɧɚɱɚɥɶɧɨɟ ɪɚɫ-
ɫɬɨɹɧɢɟ (Start Distance). 

6. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  ɢ ɫɥɟɞɭɣɬɟ ɭɤɚɡɚɧɢɹɦ ɧɚ ɷɤɪɚɧɟ ɜ ɨɬɧɨɲɟɧɢɢ ɤɚɥɢɛɪɨɜɤɢ. Ɂɚ ɨɩɢɫɚɧɢɟɦ 

ɤɚɥɢɛɪɨɜɤɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 8. 

7. Ɉɬɫɨɟɞɢɧɢɬɟ ɨɬ ɚɧɬɟɧɧɵ ɜɫɟ ɤɨɦɩɨɧɟɧɬɵ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɞɥɟɠɚɬ ɢɡɦɟɪɟɧɢɸ, ɢ ɩɪɢɫɨɟɞɢɧɢɬɟ ɤ 
ɤɨɧɰɭ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɤɚɛɟɥɹ ɫɨɝɥɚɫɨɜɚɧɧɭɸ ɧɚɝɪɭɡɤɭ (LOAD). 

8. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4 , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  TDR Cable Specifications  . 

9. Ɍɟɩɟɪɶ ɥɢɛɨ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit/Save/Recall Cables  , ɡɚɬɟɦ ɤɥɚɜɢɲɭ 
 Recall Cable  , ɥɢɛɨ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɹ  Velocity Factor  (ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɫɢɝɧɚɥɚ) ɢ  Cable Loss  (ɩɨɬɟɪɢ ɜ ɤɚɛɟɥɟ) ɞɥɹ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɤɚɛɟɥɹ. 

10. ɉɪɢɫɨɟɞɢɧɢɬɟ ɧɚɱɚɥɶɧɵɣ ɤɨɧɟɰ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɤɚɛɟɥɹ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox. 

11. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Settings  ɢ  Next Page . ȿɫɥɢ 

ɩɚɪɚɦɟɬɪ Alias-free Range ɭɫɬɚɧɨɜɥɟɧ ɧɚ Off, ɬɨ ɜɵ ɦɨɠɟɬɟ ɭɜɢɞɟɬɶ ɧɚ ɷɤɪɚɧɟ ɥɨɠɧɵɟ ɞɟɮɟɤɬɵ. 
Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 5.1.10. 

5.1 ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɣ TDR 

ɉɪɟɠɞɟ ɱɟɦ ɜɵɩɨɥɧɹɬɶ ɨɩɢɫɚɧɧɵɟ ɜ ɷɬɨɣ ɝɥɚɜɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ ɋȺɌ, ɡɚɬɟɦ 
TDR. 

ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɋȺɌ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  CAT/TDR  . 

5.1.1 ɂɡɦɟɪɟɧɢɟ TDR (ɮɨɪɦɚɬ) 
ȼɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ ɨɞɢɧ ɢɡ ɬɪɟɯ ɪɚɡɧɵɯ ɮɨɪɦɚɬɨɜ TDR. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure 1  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  TDR (Lin rho)  – ɉɨ ɨɫɢ Y ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɥɢɧɟɣɧɵɟ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ. 
Ƚɪɚɮɢɤ ɛɟɡ ɨɬɪɚɠɟɧɢɣ ɨɬɨɛɪɚɠɚɟɬɫɹ ɤɚɤ 0 (ɧɭɥɶ). Ɇɚɤɫɢɦɚɥɶɧɵɟ ɨɬɪɚɠɟɧɢɹ ɨɬ ɪɚɡɨɦɤɧɭɬɨɝɨ 
ɢɥɢ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɝɨ ɤɨɧɰɚ ɢɧɞɢɰɢɪɭɸɬɫɹ ɤɚɤ 1. 

∗  TDR (ohm)  – ɉɨ ɨɫɢ Y ɨɬɨɛɪɚɠɚɟɬɫɹ ɢɦɩɟɞɚɧɫ (ɜ ɨɦɚɯ). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 46 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗   DTF (Lin)  – ɉɨ ɨɫɢ Y ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɥɢɧɟɣɧɵɟ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ. ɉɨ 
ɨɫɢ ɏ ɨɬɨɛɪɚɠɚɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɞɟɮɟɤɬɚ ɜ ɦɟɬɪɚɯ. 

∗ TDR & DTF – ɂɧɞɢɰɢɪɭɟɬɫɹ TDR ɢ DTF. 

5.1.2 Ɍɚɛɥɢɰɚ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ TDR 

ȼ ɬɚɛɥɢɰɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ TDR ɜɵ ɦɨɠɟɬɟ ɭɫɬɚɧɨɜɢɬɶ ɢ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɜɫɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ TDR, ɜ ɬɨɦ ɱɢɫɥɟ ɧɟɤɨɬɨɪɵɟ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 5.1.9). 

Ʉɚɤ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɜ ɬɚɛɥɢɰɟ TDR Settings 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Settings  . 

• ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Next Page  ɢ  Previous Page , ɱɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɜɫɟ ɭɫɬɚ-
ɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. 

• ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɚ: 

∗ ɉɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ, ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɭɫɬɚɧɨɜɤɭ. 

∗ ɑɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. Ɂɚɬɟɦ 

ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ  Enter  ɢɥɢ ɜɵɛɪɚɬɶ ɫɭɮɮɢɤɫ (ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ). 

∗ ȼ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ ɬɪɟɛɭɟɬɫɹ ɧɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  , ɡɚɬɟɦ ɞɪɭɝɭɸ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɡɧɚɱɟɧɢɟ.  

∗ Ʉɨɝɞɚ ɜɵ ɡɚɜɟɪɲɢɬɟ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done Edit . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Dock Window  , ɱɬɨɛɵ ɩɟɪɟɦɟɫɬɢɬɶ ɬɚɛɥɢɰɭ Settings ɜ ɧɟɤɨɬɨ-
ɪɨɟ ɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɤɧɚ ɝɪɚɮɢɤɚ. ɍɫɬɚɧɨɜɤɚ Dock Window ɫɨɯɪɚɧɹɟɬɫɹ ɞɨ ɤɨɦɚɧɞɵ Pre-
set. ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗ Full (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) – ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɨɥɶɤɨ ɬɚɛɥɢɰɚ Settings. Ɉɤɧɨ ɝɪɚ-
ɮɢɤɚ ɜɪɟɦɟɧɧɨ ɫɤɪɵɬɨ. 

∗ Left – ɬɚɛɥɢɰɚ Settings ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɥɟɜɚ ɨɬ ɨɤɧɚ ɝɪɚɮɢɤɚ. 

∗ Bottom – ɬɚɛɥɢɰɚ Settings ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɨɞ ɨɤɧɨɦ ɝɪɚɮɢɤɚ. 

• ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɢɡɦɟɧɟɧɢɹ ɜɫɟɯ ɭɫɬɚɧɨɜɨɤ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done , ɱɬɨɛɵ ɫɨ-
ɯɪɚɧɢɬɶ ɜɚɲɢ ɭɫɬɚɧɨɜɤɢ ɜ ɩɚɦɹɬɢ. 

ɋɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɜ ɬɚɛɥɢɰɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ: 
Mkr Format – ɮɨɪɦɚɬ ɩɨɤɚɡɚɧɢɣ ɦɚɪɤɟɪɚ. ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 

∗  Z Magnitude – ɢɦɩɟɞɚɧɫ (ɬɨɥɶɤɨ ɦɚɝɧɢɬɭɞɚ) 

∗ Default – ɬɟɤɭɳɢɣ ɮɨɪɦɚɬ ɢɡɦɟɪɟɧɢɹ TDR. 

Auto: Max Freq – ɷɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɤɨɧɟɱɧɚɹ ɱɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ, ɤɨɝɞɚ ɪɚɡɜɟɪɬɤɚ TDR ɭɫɬɚɧɨɜɥɟɧɚ 
ɧɚ Auto. Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɪɚɜɧɨ 100 ɆȽɰ. 

5.1.3 ɇɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ TDR 

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ TDR ɜɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɟ ɡɧɚɱɟɧɢɟ ɮɢɡɢɱɟɫɤɨɣ ɞɥɢɧɵ ɤɚɛɟɥɹ ɢɥɢ ɞɪɭɝɨɝɨ ɨɛɴɟɤɬɚ 
ɢɫɩɵɬɚɧɢɣ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɵɱɢɫɥɹɟɬ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟ-
ɪɟɧɢɣ. ɑɟɦ ɛɨɥɶɲɟ ɞɥɢɧɚ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɤɚɛɟɥɹ, ɬɟɦ ɧɢɠɟ ɩɪɢɦɟɧɹɟɦɵɟ ɱɚɫɬɨɬɵ.  

Ɂɞɟɫɶ ɧɟɜɨɡɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɭɱɧɭɸ ɜ TDR. Ɉɞɧɚɤɨ ɜɵ ɦɨɠɟɬɟ ɨɝɪɚɧɢɱɢɬɶ 
ɦɚɤɫɢɦɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ TDR (ɫɦ. ɩɨɞɪɚɡɞɟɥ 5.1.4). 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɝɨ ɢ ɤɨɧɟɱɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ 

• Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ TDR, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 

∗  Start Distance  – ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɧɚɱɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, 

ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . ɉɨ ɭɦɨɥɱɚɧɢɸ ɧɚɱɚɥɶɧɨɟ 

ɪɚɫɫɬɨɹɧɢɟ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ 0 ɦɟɬɪɨɜ. Эɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɛɭɞɭɬ ɢɧɞɢɰɢɪɨ-
ɜɚɬɶ ɞɟɮɟɤɬɵ, ɧɚɱɢɧɚɹ ɫ ɬɨɱɤɢ, ɤ ɤɨɬɨɪɨɣ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɨɛɪɚɡɰɨɜɵɟ ɦɟɪɵ. 



Ⱦɦɛɝɛ 5: ȿɣɨɪɧɣɲɠɬɥɛɺ ɫɠɯɦɠɥɭɩɧɠɭɫɣɺ (TDR) – ɩɪɱɣɺ 215  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 47 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗  Stop Distance  – ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜ ɢɧɬɟɪɜɚɥɟ ɦɟɠɞɭ ɧɚɱɚɥɶɧɵɦ ɪɚɫɫɬɨɹɧɢɟɦ ɢ 5 km ɫ ɩɨ-

ɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ 
 Enter  . 

5.1.4 Ɋɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ TDR 

Эɬɚ ɭɫɬɚɧɨɜɤɚ (TDR Sweep) ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɜɵɛɪɚɬɶ ɫɩɨɫɨɛ ɭɫɬɚɧɨɜɤɢ ɤɨɧɟɱɧɨɣ ɱɚɫɬɨɬɵ (Stop Fre-
quency) ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (Resolution). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  TDR Sweep  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Auto  – ɍɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬ Lowpass ɜɵɱɢɫɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɬɟɤɭɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɨɱɟɤ. ɍɫɬɚɧɨɜ-
ɤɢ ɤɨɧɟɱɧɨɣ ɱɚɫɬɨɬɵ ɢ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɧɚ ɥɸɛɨɟ ɡɧɚɱɟɧɢɟ. 

– ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɤɨɧɟɱɧɭɸ ɱɚɫɬɨɬɭ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas 4 , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 

ɤɥɚɜɢɲɭ  Settings , ɡɚɬɟɦ ɩɪɨɤɪɭɬɢɬɟ ɧɚ Auto: Max Freq. 

– ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɪɚɡɪɟɲɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3 , ɡɚɬɟɦ ɮɭɧɤɰɢɨ-

ɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Resolution . 

∗  Cable  – Ɉɛɟɫɩɟɱɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ. ɉɪɢɦɟɧɹɣɬɟ ɷɬɨɬ ɜɚɪɢɚɧɬ, 
ɤɨɝɞɚ ɜɵ ɩɨɞɨɡɪɟɜɚɟɬɟ ɧɚɥɢɱɢɟ ɫɭɛɞɢɫɤɪɟɬɢɡɚɰɢɢ. Ʉɨɧɟɱɧɚɹ ɱɚɫɬɨɬɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɦɚɤɫɢɦɭɦ 
ɞɨ 500 ɆȽɰ. ɉɚɪɚɦɟɬɪ Resolution ɡɚɮɢɤɫɢɪɨɜɚɧ ɧɚ ɡɧɚɱɟɧɢɢ 1601. 

5.1.5 ɑɚɫɬɨɬɧɵɣ ɪɟɠɢɦ 

ȼɫɟ ɢɡɦɟɪɟɧɢɹ TDR ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɭɫɬɚɧɨɜɤɚɦɢ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ. Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɜɪɟɦɟ-
ɧɢ ɢ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɪɚɬɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ (IFT). 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɂɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɱɚɫɬɨɬɵ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɜɫɟɝɞɚ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɩɨɞ ɢɧɞɢɤɚɰɢɟɣ ɧɚ-
ɱɚɥɶɧɨɝɨ ɢ ɤɨɧɟɱɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɧɵɣ ɪɟɠɢɦ 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ TDR: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Freq Mode  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Lowpass  – ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ TDR ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɧɚ ɨɫɧɨɜɟ 
ɡɧɚɱɟɧɢɣ ɧɚɱɚɥɶɧɨɝɨ ɢ ɤɨɧɟɱɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ. ɉɪɢɦɟɧɹɣɬɟ ɪɟɠɢɦ Lowpass ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ 
ɨɛɴɟɤɬɨɦ ɢɫɩɵɬɚɧɢɣ ɹɜɥɹɟɬɫɹ ɤɚɛɟɥɶ. 

∗  Bandpass  (ɪɟɠɢɦ ɩɨɥɨɫɨɜɨɝɨ ɮɢɥɶɬɪɚ) – Эɬɚ ɭɫɬɚɧɨɜɤɚ ɩɟɪɟɤɥɸɱɚɟɬ ɢɡɦɟɪɟɧɢɟ ɧɚ DTF. Ɋɟ-
ɠɢɦ ɩɨɥɨɫɨɜɨɝɨ ɮɢɥɶɬɪɚ ɧɟɞɨɩɭɫɬɢɦ ɞɥɹ ɢɡɦɟɪɟɧɢɣ TDR, ɩɨɫɤɨɥɶɤɭ ɞɥɹ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ ɬɪɟ-
ɛɭɟɬɫɹ ɩɨɫɬɨɹɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ. 

5.1.6 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɛɟɥɹ (ɤɨɪɪɟɤɰɢɹ) 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɧɟ ɤɨɪɪɟɤɬɢɪɭɟɬ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ TDR ɞɥɹ ɭɱɟɬɚ ɫɨɛɫɬ-
ɜɟɧɧɵɯ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ. Ɉɞɧɚɤɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ TDR ɫɥɟɞɭɟɬ ɭɱɢ-
ɬɵɜɚɬɶ ɬɚɤɢɟ ɮɚɤɬɨɪɵ, ɤɚɤ ɩɨɬɟɪɢ ɜ ɤɚɛɟɥɟ (Cable Loss) ɢ ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝ-
ɧɚɥɚ (Velocity Factor). 

      ɉɊɂɆȿɑȺɇɂȿ        

ɋɥɟɞɭɸɳɟɟ ɨɩɢɫɚɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɚɤɫɢɚɥɚɦ. ȼɨɥɧɨɜɨɞɵ ɧɟ ɢɡɦɟɪɹɸɬɫɹ ɜ ɪɟɠɢɦɟ TDR, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɜ ɩɪɢɧ-
ɰɢɩɟ ɧɟ ɞɨɩɭɫɤɚɸɬ ɩɟɪɟɞɚɱɭ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɫɢɝɧɚɥɨɜ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 48 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ɇɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɢ ɩɨɬɟɪɢ ɜ ɤɚɛɟɥɟ 

∗ Ɇɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ (VF) ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɨɦ ɞɢɷɥɟɤɬɪɢɤɚ, 
ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧ ɤɚɛɟɥɶ. Ɂɧɚɱɟɧɢɟ VF = 1,0 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɤɨɪɨɫɬɢ ɫɜɟɬɚ ɜ ɜɚɤɭɭɦɟ, ɱɬɨ ɹɜ-
ɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦ ɡɧɚɱɟɧɢɟɦ. Ʉɚɛɟɥɶ ɫ ɩɨɥɢɷɬɢɥɟɧɨɜɵɦ ɞɢɷɥɟɤɬɪɢɤɨɦ ɢɦɟɟɬ ɡɧɚ-
ɱɟɧɢɟ VF = 0,66, ɚ ɤɚɛɟɥɶ ɫ ɬɟɮɥɨɧɨɜɵɦ (PTFE) ɞɢɷɥɟɤɬɪɢɤɨɦ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ VF = 0,7. 

∗ ɉɨɬɟɪɢ ɜ ɤɚɛɟɥɢ (ɩɨɝɨɧɧɨɟ ɡɚɬɭɯɚɧɢɟ) ɜɵɪɚɠɚɸɬɫɹ ɜ ɞɟɰɢɛɟɥɚɯ ɧɚ ɦɟɬɪ ɞɥɢɧɵ. ɉɨɦɢɦɨ ɞɥɢɧɵ 
ɤɚɛɟɥɹ, ɩɨɬɟɪɢ ɜ ɤɚɛɟɥɟ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɬɚɤɠɟ ɱɚɫɬɨɬɟ ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɣ ɩɟɪɟɞɚɟɬɫɹ ɩɨ ɤɚɛɟɥɸ. 

ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɬɨɝɨ, ɤɚɤ ɞɟɣɫɬɜɭɟɬ ɤɨɪɪɟɤɰɢɹ ɢɡɦɟɪɟɧɢɣ DTR, ɭɱɢɬɵɜɚɸɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɤɚɛɟɥɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɤɚɛɟɥɶ ɩɟɪɟɞɚɱɢ ɞɥɢɧɨɣ 100 ɦɟɬɪɨɜ. Ɂɧɚɱɟ-
ɧɢɟ ɩɨɝɨɧɧɨɝɨ ɡɚɬɭɯɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 0,1 ɞȻ/ɦ. Эɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɢɝɧɚɥ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɣɫɹ ɩɨ ɤɚ-
ɛɟɥɸ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɢɫɩɵɬɵɜɚɟɬ ɩɨɬɟɪɸ ɦɨɳɧɨɫɬɢ ɜ 10 ɞȻ ɧɚ ɜɫɟɣ ɞɥɢɧɟ (100 ɦ × 0,1 ɞȻ/ɦ). 
ɉɨɫɤɨɥɶɤɭ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɵɩɨɥɧɹɟɬ ɷɬɨ ɢɡɦɟɪɟɧɢɟ ɫ ɨɞɧɢɦ ɩɨɪɬɨɦ, ɬɨ ɬɟɫɬɨɜɵɣ ɫɢɝɧɚɥ ɨɫɥɚɛ-
ɥɹɟɬɫɹ ɧɚ 20 ɞȻ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɬɭɞɚ ɢ ɨɛɪɚɬɧɨ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɤɚɛɟɥɹ. 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ ɩɪɢɫɨɟɞɢɧɢɬɟ ɤ ɤɨɧɰɭ ɤɚɛɟɥɹ ɜ ɰɟɥɹɯ ɢɥɥɸɫɬɪɚɰɢɢ ɤɚɥɢɛɪɨɜɨɱɧɭɸ 
ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ OPEN, ɢɦɢɬɢɪɭɸɳɭɸ ɫɚɦɵɣ ɤɪɭɩɧɵɣ ɞɟɮɟɤɬ, ɞɥɹ ɫɬɨɩɪɨɰɟɧɬɧɨɝɨ ɨɬɪɚɠɟɧɢɹ 
ɬɟɫɬɨɜɨɝɨ ɫɢɝɧɚɥɚ 300 ɆȽɰ. 

Ȼɟɡ ɤɨɦɩɟɧɫɚɰɢɢ ɞɥɹ ɭɱɟɬɚ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ ɩɨɥɭɱɢɦ ɨɬɤɥɢɤ –20 ɞȻ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 100 ɦɟɬɪɨɜ, ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɳɢɣ ɪɚɡɨɦɤɧɭɬɨɟ ɫɨɫɬɨɹɧɢɟ ɧɚ ɞɚɥɶɧɟɦ ɤɨɧɰɟ ɤɚɛɟɥɹ. Эɬɨ ɩɨɥɭɱɚɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɨɫɥɚɛ-
ɥɟɧɢɹ ɫɢɝɧɚɥɚ ɧɚ 10 ɞȻ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

ɋ ɤɨɦɩɟɧɫɚɰɢɟɣ ɞɥɹ ɭɱɟɬɚ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ ɫɨɝɥɚɫɧɨ ɫɩɟɰɢɮɢɤɚɰɢɢ ɢɡɝɨɬɨɜɢɬɟɥɹ ɚɧɚɥɢɡɚɬɨɪ Field-
Fox ɤɨɦɩɟɧɫɢɪɭɟɬ ɝɪɚɮɢɤ ɬɚɤ, ɤɚɤ ɛɭɞɬɨ ɛɵ ɫɢɝɧɚɥ ɭɫɢɥɢɜɚɥɫɹ ɧɚ +20 ɞȻ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɫɬɨ-
ɦɟɬɪɨɜɵɣ ɤɚɛɟɥɶ. ɉɨɷɬɨɦɭ ɞɥɹ ɫɬɨɩɪɨɰɟɧɬɧɨɝɨ ɨɬɪɚɠɟɧɢɹ ɢɧɞɢɰɢɪɭɟɬɫɹ ɨɬɤɥɢɤ 0 ɞȻ. 

Ʉɚɤ ɜɜɨɞɢɬɶ ɡɧɚɱɟɧɢɹ VF ɢ ɩɨɝɨɧɧɨɝɨ ɡɚɬɭɯɚɧɢɹ ɜ ɤɚɛɟɥɟ 

Эɬɢ ɡɧɚɱɟɧɢɹ ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɨɞɧɢɦ ɢɡ ɭɤɚɡɚɧɧɵɯ ɧɢɠɟ ɫɩɨɫɨɛɨɜ: 

• ȼɜɟɫɬɢ ɷɬɢ ɡɧɚɱɟɧɢɹ ɜɪɭɱɧɭɸ. 

• ȼɵɛɪɚɬɶ ɢɥɢ ɫɨɡɞɚɬɶ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɷɬɢ ɡɧɚɱɟɧɢɹ. 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ TDR: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  TDR Cable Specifications  . 

• ȼɵɛɟɪɢɬɟ  Cable Corr  . 

∗  Auto  – ɂɫɩɨɥɶɡɭɸɬɫɹ ɡɧɚɱɟɧɢɹ ɩɨɝɨɧɧɨɝɨ ɡɚɬɭɯɚɧɢɹ ɜ ɤɚɛɟɥɟ ɢ ɦɧɨɠɢɬɟɥɹ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨ-
ɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɢɡ ɮɚɣɥɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ. ɋɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɫɨɯɪɚ-
ɧɟɧɢɹ ɢ ɜɵɡɨɜɚ ɮɚɣɥɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ. Эɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɡɚɩɢɫɢ ɡɧɚɱɟɧɢɣ, ɜɜɟɞɟɧɧɵɯ 
ɜɪɭɱɧɭɸ. 

∗  Man  (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) – ȼɜɟɞɢɬɟ ɜɪɭɱɧɭɸ ɡɧɚɱɟɧɢɹ ɩɨɝɨɧɧɨɝɨ ɡɚɬɭɯɚɧɢɹ ɜ ɤɚɛɟɥɟ ɢ 
ɦɧɨɠɢɬɟɥɹ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ. 

• Ɂɚɬɟɦ: 

∗  Velocity Factor  – ȼɜɟɞɢɬɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ ɡɧɚɱɟɧɢɟ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0,01 

ɞɨ 1, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

∗  Cable Loss  – ȼɜɟɞɢɬɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɝɨɧɧɨɝɨ 

ɡɚɬɭɯɚɧɢɹ ɜ ɤɚɛɟɥɟ ɜ ɞɟɰɢɛɟɥɚɯ ɧɚ ɦɟɬɪ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

Ʉɚɤ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ 

ȼ ɩɚɦɹɬɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɯɪɚɧɹɬɫɹ ɮɚɣɥɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ ɫ ɞɚɧɧɵɦɢ ɨɬ ɢɡɝɨɬɨɜɢɬɟɥɟɣ. 
ȼɵ ɦɨɠɟɬɟ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɷɬɢ ɮɚɣɥɵ ɢ ɫɨɡɞɚɜɚɬɶ ɧɨɜɵɟ ɮɚɣɥɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ ɨɩɢɫɚɧɧɨɣ ɧɢɠɟ ɩɪɨɰɟɞɭɪɵ ɢɥɢ ɩɪɨɝɪɚɦɦɵ FieldFox Data Link. 

Ⱦɚɧɧɵɟ ɤɨɪɪɟɤɰɢɢ ɞɥɹ ɤɚɛɟɥɟɣ ɫɨɯɪɚɧɹɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɩɪɢ ɨɩɟɪɚɰɢɹɯ Mode Preset ɢ Preset. 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ TDR: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 



Ⱦɦɛɝɛ 5: ȿɣɨɪɧɣɲɠɬɥɛɺ ɫɠɯɦɠɥɭɩɧɠɭɫɣɺ (TDR) – ɩɪɱɣɺ 215  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 49 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  DTF Cable Specifications  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit/Save/Recall Cables  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  New Cable , ɡɚɬɟɦ  Yes  , ɱɬɨɛɵ ɫɬɟɪɟɬɶ ɜɫɟ ɞɚɧɧɵɟ ɢɡ ɫɭɳɟ-
ɫɬɜɭɸɳɟɣ ɬɚɛɥɢɰɵ TDR Cable ɢ ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɪɢɧɹɬɭɸ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɧɮɨɪɦɚɰɢɸ ɡɚɝɨɥɨɜɤɚ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit Cable , ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɨɤɧɨ Cable Editor. 

• ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɜɵɛɟɪɢɬɟ ɩɨɥɟ: 

∗ ɉɪɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɢɧɮɨɪɦɚɰɢɢ Cable Description ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit , 
ɡɚɬɟɦ ɢɡɦɟɧɢɬɟ ɜɵɛɪɚɧɧɨɟ ɩɨɥɟ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ FieldFox. 

∗ ɉɪɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɩɚɪ ɡɧɚɱɟɧɢɣ Frequency/Loss ɜɜɟɞɢɬɟ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 

ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter . 

ɋɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɟ "Ʉɚɤ ɩɪɢɦɟɧɹɸɬɫɹ ɩɚɪɵ ɡɧɚɱɟɧɢɣ Frequency/Loss". 

• Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɜɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 

∗  Previous / Next Page  – ɛɵɫɬɪɚɹ ɩɪɨɤɪɭɬɤɚ ɫɬɪɚɧɢɰ ɞɚɧɧɵɯ Frequency/Loss. 

∗  Add Data  – ɞɨɛɚɜɥɟɧɢɟ ɜ ɬɚɛɥɢɰɭ "ɩɭɫɬɨɣ" ɩɚɪɵ ɞɚɧɧɵɯ Frequency/Loss. 

∗  Delete/Clear  , ɡɚɬɟɦ: 

∗  Delete Row  – ɭɞɚɥɟɧɢɟ ɢɡ ɬɚɛɥɢɰɵ ɜɵɛɪɚɧɧɨɣ ɩɚɪɵ ɞɚɧɧɵɯ Frequency/Loss. 

∗  Clear All  ɡɚɬɟɦ  Yes  – ɭɞɚɥɟɧɢɟ ɢɡ ɬɚɛɥɢɰɵ ɜɫɟɯ ɩɚɪ Frequency/Loss ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɩɪɢɧɹɬɨɣ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɧɮɨɪɦɚɰɢɢ ɡɚɝɨɥɨɜɤɚ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done  , ɱɬɨɛɵ ɡɚɤɪɵɬɶ ɨɤɧɨ Cable Editor. 

Ʉɚɤ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɜɚɬɶ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Save Cable  , ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ ɜ 
ɡɚɞɚɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɩɚɦɹɬɢ (Storage Device). ȼɜɟɞɢɬɟ ɢɦɹ ɮɚɣɥɚ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨ-
ɪɚ FieldFox (ɫɦ. ɩɨɞɪɚɡɞɟɥ 24.1). ɋɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɟ "Ɏɚɣɥɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ". 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recall Cable  , ɱɬɨɛɵ ɜɵɡɜɚɬɶ ɢɡ ɩɚɦɹɬɢ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɤɚɛɟɥɹ.  

•  Storage Device  – ɂɡɦɟɧɹɟɬ ɜɵɛɨɪ ɭɫɬɪɨɣɫɬɜɚ ɩɚɦɹɬɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢɥɢ ɜɵɡɨɜɚ ɮɚɣɥɨɜ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ. Эɬɨ ɨɬɞɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɤɨɬɨɪɚɹ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɭɫɬɚɧɨɜɤɢ Save/Recall Storage 
Device. ȼɚɪɢɚɧɬɵ ɜɵɛɨɪɚ: Internal (ɜɧɭɬɪɟɧɧɹɹ ɩɚɦɹɬɶ, ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ), USB (ɞɨɥɠɟɧ 
ɛɵɬɶ ɩɪɢɫɨɟɞɢɧɟɧ ɦɨɞɭɥɶ ɩɚɦɹɬɢ USB) ɢ SD card (ɤɚɪɬɚ ɩɚɦɹɬɢ). 

Ɏɚɣɥɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ 

Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ ɜɵɡɨɜɚ ɮɚɣɥɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɪɟɤɬɨɪɢɹ Cables. ȿɫɥɢ ɷɬɚ 
ɞɢɪɟɤɬɨɪɢɹ ɟɳɟ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɧɚ ɦɨɞɭɥɟ ɩɚɦɹɬɢ USB ɢɥɢ ɤɚɪɬɟ ɩɚɦɹɬɢ SD, ɨɧɚ ɫɨɡɞɚɟɬɫɹ ɚɜɬɨɦɚɬɢ-
ɱɟɫɤɢ ɩɟɪɟɞ ɫɨɯɪɚɧɟɧɢɟɦ ɮɚɣɥɚ. 

Ɏɚɣɥɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɮɨɪɦɚɬɟ *.xml. Ɂɞɟɫɶ ɦɨɝɭɬ ɩɟɪɟɡɚɩɢɫɵɜɚɬɶɫɹ ɫɭɳɟɫɬ-
ɜɭɸɳɢɟ ɮɚɣɥɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ, ɡɚɪɚɧɟɟ ɡɚɝɪɭɠɟɧɧɵɟ ɜ ɦɢɤɪɨɩɪɨɝɪɚɦɦɭ FieldFox. Ɉɬɪɟɞɚɤɬɢ-
ɪɨɜɚɧɧɵɣ ɜɚɦɢ ɮɚɣɥ ɧɟ ɩɟɪɟɡɚɩɢɫɵɜɚɟɬɫɹ ɩɪɢ ɨɛɧɨɜɥɟɧɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ. 

ɑɬɨɛɵ ɭɞɚɥɢɬɶ ɮɚɣɥ Cable, ɩɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɟɣ Manage Files (ɫɦ. ɩɨɞɪɚɡɞɟɥ 24.1.4). 

Ʉɚɤ ɩɪɢɦɟɧɹɸɬɫɹ ɩɚɪɵ ɡɧɚɱɟɧɢɣ Freq/Loss 

Ʉɨɝɞɚ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ ɫɨɞɟɪɠɢɬ ɨɞɧɭ ɩɚɪɭ ɡɧɚɱɟɧɢɣ Freq/Loss, ɬɨ ɡɧɚɱɟɧɢɟ ɤɨɪɪɟɤɰɢɢ 
ɩɪɢɦɟɧɹɟɬɫɹ ɤɨ ɜɫɟɦɭ ɨɬɨɛɪɚɠɚɟɦɨɦɭ ɧɚ ɷɤɪɚɧɟ ɱɚɫɬɨɬɧɨɦɭ ɞɢɚɩɚɡɨɧɭ. 
Ʉɨɝɞɚ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ ɫɨɞɟɪɠɢɬ ɞɜɟ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɩɚɪ ɡɧɚɱɟɧɢɣ Freq/Loss, ɬɨ ɩɪɢɦɟɧɹɟ-
ɦɨɟ ɡɧɚɱɟɧɢɟ ɩɨɬɟɪɶ (Loss) ɩɨɥɭɱɚɟɬɫɹ ɩɭɬɟɦ ɢɧɬɟɪɩɨɥɹɰɢɢ ɢɡ ɩɚɪ ɡɧɚɱɟɧɢɣ Freq/Loss ɢ ɰɟɧɬɪɚɥɶɧɨɣ 
ɱɚɫɬɨɬɵ TDR. Ɋɚɫɫɦɨɬɪɢɦ, ɤ ɩɪɢɦɟɪɭ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɚɣɥɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɢ Freq/Loss: 

1 ȽȽɰ: 0,1 ɞȻ/ɦ 

2 ȽȽɰ: 0,2 ɞȻ/ɦ 

ɐɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ (Stop – Start) ɱɚɫɬɨɬɵ, ɤɨ-
ɬɨɪɵɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɜɬɨɪɨɣ ɫɬɪɚɧɢɰɟ TDR Settings: 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 50 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Calculated Start = 2,0 ɆȽɰ 

Calculated Stop = 3,598 ȽȽɰ 

Center Freq = 1,80 ȽȽɰ 

Ɂɧɚɱɟɧɢɟ ɩɨɬɟɪɶ (Loss) ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɩɨɥɭɱɚɟɬɫɹ ɩɭɬɟɦ ɢɧɬɟɪɩɨɥɹɰɢɢ ɢɡ ɩɚɪ Freq/Loss ɧɚ ɰɟɧ-
ɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɟ: 

1 ȽȽɰ: 0,1 ɞȻ/ɦ 

1,8 ȽȽɰ: 0,18 ɞȻ/ɦ 

2 ȽȽɰ: 0,2 ɞȻ/ɦ 

ɉɨɩɪɚɜɤɚ ɧɚ ɩɨɬɟɪɢ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɫɢɝɧɚɥɚ ɧɚ 5 ɦɟɬɪɨɜ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ:  

 0,18 ɞȻ/ɦ × 5 ɦ = 0,9 ɞȻ 

ȼɫɟ ɢɡɦɟɪɟɧɢɹ TDR ɤɨɪɪɟɤɬɢɪɭɸɬɫɹ ɧɚ ɩɨɬɟɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɩɨ ɤɚɛɟɥɸ ɬɭɞɚ ɢ ɨɛɪɚɬɧɨ, 
ɩɨɷɬɨɦɭ ɩɨɩɪɚɜɤɚ ɭɞɜɚɢɜɚɟɬɫɹ: 0,9 ɞȻ × 2 = 1,8 ɞȻ. 

5.1.7 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɨɤɧɚ ɮɢɥɶɬɪɚɰɢɢ 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɨɤɧɚ ɮɢɥɶɬɪɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɦɟɠɞɭ ɨɩɬɢɦɢɡɚɰɢɟɣ ɢɡ-
ɦɟɪɟɧɢɣ TDR ɜ ɨɬɧɨɲɟɧɢɢ ɪɚɡɪɟɲɟɧɢɹ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɞɟɮɟɤɬɨɜ ɢɥɢ ɜ ɨɬɧɨɲɟɧɢɢ ɫɩɨɫɨɛɧɨ-
ɫɬɢ ɢɡɦɟɪɹɬɶ ɧɢɡɤɨɭɪɨɜɧɟɜɵɟ ɞɟɮɟɤɬɵ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɨɤɧɚ ɮɢɥɶɬɪɚɰɢɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Settings  . 

• ɇɚɠɢɦɚɣɬɟ ɤɥɚɜɢɲɢ   |   , ɱɬɨɛɵ ɩɟɪɟɣɬɢ ɜ ɫɬɪɨɤɭ Window. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  . 

• ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Window  ɢ ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Maximum  – ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɢɚɩɚɡɨɧɚ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɫɧɢɠɚɟɬɫɹ ɲɭɦɨɜɨɣ ɩɨɪɨɝ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɧɚɪɭɠɢɜɚɬɶ ɧɢɡɤɨɭɪɨɜɧɟɜɵɟ ɨɬɤɥɢɤɢ. 
Эɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɧɹɬɚ ɩɨ ɭɦɨɥɱɚɧɢɸ. 

∗  Medium  – ɤɨɦɩɪɨɦɢɫɫɧɵɣ ɜɚɪɢɚɧɬ ɦɟɠɞɭ ɭɫɬɚɧɨɜɤɚɦɢ Min ɢ Max. 

∗  Minimum  – ɧɚɢɥɭɱɲɟɟ ɪɚɡɪɟɲɟɧɢɟ ɩɨ ɪɚɫɫɬɨɹɧɢɸ, ɩɨɡɜɨɥɹɸɳɟɟ ɪɚɡɥɢɱɚɬɶ ɞɜɚ ɛɥɢɡɤɨ ɪɚɫ-
ɩɨɥɨɠɟɧɧɵɯ ɨɬɤɥɢɤɚ. 

• Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done Edit  . 

• ȿɳɟ ɪɚɡ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done  . 

ȼɥɢɹɧɢɟ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɨɤɨɧ ɮɢɥɶɬɪɚɰɢɢ ɚɧɚɥɢɡɚɬɨɪɚ ɰɟɩɟɣ ɢ  
ɜɵɛɨɪɚ ɨɤɧɚ TDR ɧɚ ɞɥɢɬɟɥɶɧɨɫɬɶ ɮɪɨɧɬɚ ɩɟɪɟɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  
(ɩɪɢɛɥɢɠɟɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ) 

ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɩɨɤɚɡɚɧɨ ɩɪɢɛɥɢɠɟɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɪɚɡɦɟɪɨɦ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢ 
ɜɵɛɨɪɨɦ ɨɤɧɚ ɮɢɥɶɬɪɚɰɢɢ ɢ ɢɦɩɭɥɶɫɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ (ɫɦ. ɪɢɫ. 5-1). 

 
Ɉɤɧɨ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɮɪɨɧɬɚ ɩɟɪɟɯɨɞɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (10% ÷ 90%)  

ɜ ɪɟɠɢɦɟ Low-pass 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ  
ɢɦɩɭɥɶɫɚ  

ɜ ɪɟɠɢɦɟ Low-pass 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ  
ɢɦɩɭɥɶɫɚ  

ɜ ɪɟɠɢɦɟ Bandpass 

Minimum 0,45 / f span 0,60 / f span 1,20 / f span 

Medium 0,99 / f span 0,98 / f span 1,95 / f span 

Maximum 1,48 / f span 1,39 / f span 2,77 / f span 

 
Ɂɞɟɫɶ f span – ɷɬɨ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 
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 Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɮɪɨɧɬɚ ɩɟɪɟɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

 Ɋɢɫ. 5-1 Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɮɪɨɧɬɚ TDR ɭ ɚɧɚɥɢɡɚɬɨɪɚ ɰɟɩɟɣ 

5.1.8 ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɨɫɢ ɏ ɞɥɹ ɢɡɦɟɪɟɧɢɣ TDR ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɦɟɬɪɚɯ. 

Ʉɚɤ ɢɡɦɟɧɢɬɶ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ 

• Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ TDR, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More , ɡɚɬɟɦ ɤɥɚɜɢɲɭ  Distance Unit m feet . 

• Ɍɟɤɭɳɢɣ ɜɵɛɨɪ ɜɵɞɟɥɟɧ ɩɨɞɱɟɪɤɢɜɚɧɢɟɦ:  m (meters) Feet  . 

5.1.9 Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ 

ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Next Page  ɧɚ ɷɤɪɚɧɟ ɬɚɛɥɢɰɵ TDR Settings, ɱɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ 
ɫɥɟɞɭɸɳɢɟ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɨɡɧɚɱɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɤɚɤ ɫ - <ɭɫɬɚɧɨɜɤɚ>. 

Start Frequency – ɧɚɱɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ TDR. 

Stop Frequency – ɤɨɧɟɱɧɚɹ ɱɚɫɬɨɬɚ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ TDR. 

Range Resolution – ɭɤɚɡɵɜɚɟɬ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ 
Range Resolution = 500 ɦɦ, ɬɨ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ 10 ɦɟɬɪɨɜ ɦɨɠɟɬ ɢɦɟɬɶ 
ɩɨɝɪɟɲɧɨɫɬɶ ± 500 ɦɦ, ɬ.ɟ. ɫɨɫɬɚɜɥɹɬɶ ɨɬ 9,5 ɞɨ 10,5 ɦɟɬɪɨɜ. Эɬɨ ɡɧɚɱɟɧɢɟ ɜɵɱɢɫɥɹɟɬɫɹ ɢɡ ɱɚɫɬɨɬɧɨɝɨ 
ɞɢɚɩɚɡɨɧɚ ɢ ɪɚɡɪɟɲɟɧɢɹ (ɤɨɥɢɱɟɫɬɜɚ ɬɨɱɟɤ). 
Ɂɧɚɱɟɧɢɟ Response Resolution (ɧɟ ɢɧɞɢɰɢɪɭɟɬɫɹ) ɭɤɚɡɵɜɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ 
ɞɟɮɟɤɬɚɦɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɧɢ ɜɫɟ ɟɳɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɨɬɞɟɥɶɧɵɟ ɞɟɮɟɤɬɵ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 5.1.7). 

Maximum Distance – ɷɬɨ ɪɚɫɫɬɨɹɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɫ ɬɟɤɭɳɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɚɪɚɦɟɬ-
ɪɨɜ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: VF × ɫ × Points / (2 × Bandwidth), ɝɞɟ: 

VF – ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ; 

ɫ – ɫɤɨɪɨɫɬɶ ɫɜɟɬɚ; 

Points – ɪɚɡɪɟɲɟɧɢɟ; 

Bandwidth – ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ. 

Alias-free Range (On/Off) 

∗ On – ɛɟɡ ɥɨɠɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ. 

∗ On – ɧɚ ɝɪɚɮɢɤɟ ɦɨɝɭɬ ɩɨɹɜɥɹɬɶɫɹ ɥɨɠɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ. 
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5.1.10  Ʌɨɠɧɵɟ ɞɟɮɟɤɬɵ 

Ʌɨɠɧɵɟ ɞɟɮɟɤɬɵ ɩɨɹɜɥɹɸɬɫɹ ɧɚ ɝɪɚɮɢɤɚɯ ɜɫɥɟɞɫɬɜɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɦɟɬɨɞɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɱɚɫɬɨɬɵ 
ɜ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ. ɇɚ ɫɬɪɚɧɢɰɟ TDR Settings (ɫɦ. ɜɵɲɟ) ɭɫɬɚɧɨɜɤɚ c - Alias-free Range = Off ɭɤɚɡɵ-
ɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɧɚ ɷɤɪɚɧɟ ɦɨɝɭɬ ɩɨɹɜɥɹɬɶɫɹ ɥɨɠɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ. 

ɇɟɛɨɥɶɲɨɟ ɤɨɧɟɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ (< 10 ɦ) ɢ ɩɨɜɵɲɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ (1001 ɬɨɱɤɚ) ɫ ɛɨɥɶɲɟɣ ɜɟɪɨɹɬ-
ɧɨɫɬɶɸ ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɭɫɬɚɧɨɜɤɟ Alias-free Range = Off. Ʉɨɝɞɚ Alias-free Range = Off, ɬɨ ɫɥɟɞɭɸɳɚɹ 
ɩɪɨɰɟɞɭɪɚ ɩɨɦɨɝɚɟɬ ɨɩɪɟɞɟɥɢɬɶ, ɹɜɥɹɟɬɫɹ ɥɢ ɨɬɤɥɢɤ ɢɫɬɢɧɧɵɦ, ɢɥɢ ɥɨɠɧɵɦ. 

1. ɉɨɦɟɫɬɢɬɟ ɦɚɪɤɟɪ ɧɚ ɢɧɬɟɪɟɫɭɸɳɢɣ ɜɚɫ ɨɬɤɥɢɤ ɢ ɡɚɩɢɲɢɬɟ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɞɟɮɟɤɬɚ. 

2. ɂɡɦɟɧɢɬɟ ɧɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ. 

Ɉɬɤɥɢɤ ɨɬ ɢɫɬɢɧɧɨɝɨ ɞɟɮɟɤɬɚ ɧɟ ɫɞɜɢɝɚɟɬɫɹ ɩɨ ɪɚɫɫɬɨɹɧɢɸ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɢɦɟɟɬɫɹ ɢɫɬɢɧɧɵɣ ɞɟ-
ɮɟɤɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10,3 ɦ, ɬɨ ɢɡɦɟɧɟɧɢɟ ɤɨɧɟɱɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɫ 15 ɦ ɧɚ 20 ɦ ɧɟ ɢɡɦɟɧɢɬ ɪɚɫɫɬɨɹɧɢɹ 
ɞɨ ɞɟɮɟɤɬɚ, ɤɨɬɨɪɨɟ ɨɫɬɚɧɟɬɫɹ ɪɚɜɧɵɦ 10,3 ɦ. Ɉɞɧɚɤɨ ɥɨɠɧɵɣ ɨɬɤɥɢɤ ɩɪɢ ɷɬɨɦ ɞɨɥɠɟɧ ɫɦɟɫɬɢɬɶɫɹ. 

ɇɟɫɨɝɥɚɫɨɜɚɧɧɵɣ ɤɚɛɟɥɶ (ɛɟɡ ɢɞɟɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɧɰɟ) ɛɭɞɟɬ ɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɞɟɮɟɤɬɵ, ɤɨɬɨ-
ɪɵɟ ɤɚɤ ɛɵ ɧɚɯɨɞɹɬɫɹ ɞɚɥɶɲɟ ɤɨɧɰɚ ɤɚɛɟɥɹ. Ɉɧɢ ɧɟ ɨɬɧɨɫɹɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ ɥɨɠɧɵɯ ɞɟɮɟɤɬɨɜ. Эɬɢ 
ɷɮɮɟɤɬɵ ɜɨɡɧɢɤɚɸɬ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɫɢɝɧɚɥ ɨɬɪɚɠɚɟɬɫɹ ɨɬ ɪɚɡɨɦɤɧɭɬɨɝɨ ɤɨɧɰɚ ɤɚɛɟɥɹ ɢ ɪɚɫɩɪɨɫɬɪɚɧɹ-
ɟɬɫɹ ɨɛɪɚɬɧɨ ɩɨ ɤɚɛɟɥɸ ɞɨ ɫɨɟɞɢɧɟɧɢɹ ɫ ɚɧɚɥɢɡɚɬɨɪɨɦ FieldFox. ɉɟɪɟɨɬɪɚɠɟɧɢɹ ɢɡɦɟɪɹɸɬɫɹ ɚɧɚɥɢ-
ɡɚɬɨɪɨɦ ɤɚɤ ɡɟɪɤɚɥɶɧɵɟ ɨɬɪɚɠɟɧɢɹ ɨɬ ɩɟɪɜɢɱɧɵɯ ɞɟɮɟɤɬɨɜ. Ɋɚɡɨɦɤɧɭɬɵɣ ɤɨɧɟɰ ɤɚɛɟɥɹ ɢɧɬɟɪɩɪɟɬɢ-
ɪɭɟɬɫɹ ɤɚɤ ɤɪɭɩɧɵɣ ɞɟɮɟɤɬ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɭɬɚɧɢɰɵ ɭɫɬɚɧɨɜɢɬɟ ɤɨɧɟɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɫɪɚɡɭ ɡɚ ɞɟɮɟɤ-
ɬɨɦ. 

5.1.11  Ʉɚɤ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɫɭɛɞɢɫɤɪɟɬɢɡɚɰɢɸ 

ɋɭɛɞɢɫɤɪɟɬɢɡɚɰɢɹ (undersampling) ɩɪɢɜɨɞɢɬ ɤ ɧɟɬɨɱɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ TDR ɜɫɥɟɞɫɬɜɢɟ 
ɫɥɢɲɤɨɦ ɤɪɭɩɧɨɝɨ ɲɚɝɚ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ (ɪɚɡɪɟɲɟɧɢɹ). Ɉɫɧɨɜɧɵɦ ɩɪɢɡɧɚɤɨɦ ɫɭɛɞɢɫɤɪɟɬɢɡɚɰɢɢ ɹɜ-
ɥɹɟɬɫɹ ɹɜɧɨ ɨɲɢɛɨɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɢɦɩɟɞɚɧɫɚ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɢɡɦɟɪɟɧɢɢ 75-ɨɦɧɨɝɨ ɤɚɛɟ-
ɥɹ ɦɚɪɤɟɪ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɛɟɡ ɨɬɪɚɠɟɧɢɣ, ɩɨɤɚɡɵɜɚɟɬ 56 Ɉɦ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɭɛɞɢɫɤɪɟɬɢɡɚɰɢɢ ɭɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪ TDR Sweep ɧɚ Cable. ȿɫɥɢ ɢ ɩɨɫɥɟ ɷɬɨ-
ɝɨ ɜɨɡɧɢɤɚɟɬ ɫɭɛɞɢɫɤɪɟɬɢɡɚɰɢɹ, ɭɫɬɚɧɨɜɢɬɟ TDR Sweep ɧɚ Auto. Ɂɚɬɟɦ ɭɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪ Auto 
Max Frequency ɧɚ ɛɨɥɟɟ ɧɢɡɤɭɸ ɱɚɫɬɨɬɭ. ȼɪɭɱɧɭɸ ɭɜɟɥɢɱɢɜɚɣɬɟ ɪɚɡɪɟɲɟɧɢɟ (Resolution), ɱɬɨɛɵ ɭɫ-
ɬɚɧɨɜɤɚ ɧɚɱɚɥɶɧɨɣ ɱɚɫɬɨɬɵ (Start Frequency) ɧɟ ɩɪɟɜɵɲɚɥɚ 500 ɤȽɰ. 

 

 



Ⱦɦɛɝɛ 6: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɱɠɪɠɤ (NA)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 53 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

6 Ɋɟɠɢɦ ɚɧɚɥɢɡɚɬɨɪɚ ɰɟɩɟɣ (NA) 

Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɢɡɦɟɪɟɧɢɹɯ ɜ ɪɟɠɢɦɟ NA ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ 
ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ: http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

ɋɨɞɟɪɠɚɧɢɟ ɝɥɚɜɵ 6 

6.1 ɑɬɨ ɬɚɤɨɟ S-ɩɚɪɚɦɟɬɪɵ ...................................................................................................................... 54 

6.2 ɂɡɦɟɪɟɧɢɹ ɫ ɩɪɢɟɦɧɢɤɨɦ .................................................................................................................. 55 

6.3 Ʉɨɧɮɢɝɭɪɚɰɢɹ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɪɚɮɢɤɚɦɢ ........................................................................................ 55 

6.4 Ȼɵɫɬɪɚɹ ɭɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ........................................................................................................ 57 

6.5 Ɏɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ .......................................................................................................................... 57 

6.6 ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ........................................................................................................................... 58 

6.7 ɍɫɬɚɧɨɜɤɚ ɦɚɫɲɬɚɛɚ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ .................................................................................... 58 

6.8 Эɥɟɤɬɪɢɱɟɫɤɚɹ ɡɚɞɟɪɠɤɚ .................................................................................................................... 59 

6.9 ɋɦɟɳɟɧɢɟ ɮɚɡɵ ................................................................................................................................. 59 

6.10 ɍɫɪɟɞɧɟɧɢɟ ......................................................................................................................................... 60 

6.11 ɒɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ ........................................................................................... 60 

6.12 ɋɝɥɚɠɢɜɚɧɢɟ ɝɪɚɮɢɤɨɜ ...................................................................................................................... 61 

6.13 Ɉɞɧɨɤɪɚɬɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ .................................................................................. 61 

6.14 Ɋɚɡɪɟɲɟɧɢɟ (ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ) .......................................................................................... 62 

6.15 Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ..................................................................................................... 62 

6.16 ȼɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ ........................................................................................................................... 62 

6.17 ɋɢɫɬɟɦɧɵɣ ɢɦɩɟɞɚɧɫ (Z0) ................................................................................................................. 63 

6.18 ɍɞɥɢɧɟɧɢɟ ɩɨɪɬɨɜ .............................................................................................................................. 63 

6.19 Ɇɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ (Velocity Factor) ................................................... 64 

6.20 Ɋɚɫɲɢɪɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɢɚɩɚɡɨɧɚ ........................................................................................... 65 

ɋɦ. ɬɚɤɠɟ: 

8.1 Ʉɨɝɞɚ ɢ ɡɚɱɟɦ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɤɚɥɢɛɪɨɜɤɭ ................................................................................ 74 

21.1 ȼɫɟ ɨ ɦɚɪɤɟɪɚɯ ................................................................................................................................. 214 

21.2 ȼɫɟ ɨ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɹɯ ................................................................................................................ 222 

21.3 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɫ ɝɪɚɮɢɤɚɦɢ (Trace Math) .................................................................. 225 

Ɉɩɢɫɚɧɢɟ "ȼɵɩɨɥɧɟɧɢɟ 75-ɨɦɧɵɯ ɢɡɦɟɪɟɧɢɣ" ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ: 
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ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɚɧɚɥɢɡɚɬɨɪɚ ɰɟɩɟɣ (NA) 

ȼɵɛɟɪɢɬɟ ɪɟɠɢɦ ɚɧɚɥɢɡɚɬɨɪɚ ɰɟɩɟɣ, ɩɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɚɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ ɨɩɢɫɚɧɧɵɯ ɜ ɷɬɨɣ ɝɥɚɜɟ 
ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɪɟɠɢɦ NA 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode  . 

• Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  NA  . 



Ⱦɦɛɝɛ 6: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɱɠɪɠɤ (NA)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 54 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

6.1 ɑɬɨ ɬɚɤɨɟ S-ɩɚɪɚɦɟɬɪɵ 

ɉɚɪɚɦɟɬɪɵ ɪɚɫɫɟɹɧɢɹ (S-ɩɚɪɚɦɟɬɪɵ) ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɬɨɝɨ, ɤɚɤ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɨɛɪɚɡɭɟɬ 
ɫɢɝɧɚɥ. Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɦɨɠɟɬ ɢɡɦɟɪɹɬɶ ɱɟɬɵɪɟ S-ɩɚɪɚɦɟɬɪɚ. ɋɢɧɬɚɤɫɢɫ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɩɢ-
ɫɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 S (out | in) 

out – ɩɪɢɟɦɧɵɣ ɩɨɪɬ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox 
in – ɩɨɪɬ ɢɫɬɨɱɧɢɤɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox 

  
 
Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɤɥɸɱɚɟɬ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɢ ɩɪɢɟɦɧɢɤɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɢɡɦɟɪɟɧɢɣ ɜ ɩɪɹɦɨɦ ɢ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɚɥɢɡɚɬɨɪ FieldFox ɦɨɠɟɬ ɢɡɦɟɪɹɬɶ 
ɱɟɬɵɪɟ S-ɩɚɪɚɦɟɬɪɚ ɫ ɨɞɧɢɦ ɫɨɟɞɢɧɟɧɢɟɦ.  

Ʉɨɝɞɚ ɫɢɝɧɚɥ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɭɩɚɟɬ ɫ ɩɨɪɬɚ 1, ɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ ɜ ɩɪɹɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

Ʉɨɝɞɚ ɫɢɝɧɚɥ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɭɩɚɟɬ ɫ ɩɨɪɬɚ 2, ɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, 
ɞɥɹ ɱɟɝɨ ɬɪɟɛɭɟɬɫɹ ɨɩɰɢɹ 122. 

ɂɡɦɟɪɟɧɢɹ ɨɬɪɚɠɟɧɢɹ S11 ɢ S22 ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪɚɡɦɟɪɚ ɨɬɪɚɠɟɧɢɹ ɨɬ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɝɨ ɩɨɪɬɚ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ (DUT). ɇɟɛɨɥɶɲɨɟ ɨɬɪɚɠɟɧɢɟ ɨɡɧɚɱɚɟɬ ɧɚɥɢɱɢɟ ɯɨɪɨɲɟɝɨ ɫɨɝɥɚɫɨɜɚ-
ɧɢɹ ɢɦɩɟɞɚɧɫɨɜ ɦɟɠɞɭ ɢɫɬɨɱɧɢɤɨɦ ɢ ɨɛɴɟɤɬɨɦ ɢɫɩɵɬɚɧɢɣ. 

ɂɡɦɟɪɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɟɪɟɞɚɱɢ S21 ɢ S12 ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɢɥɢ ɭɫɢɥɟɧɢɹ ɜ 
ɨɛɴɟɤɬɟ ɢɫɩɵɬɚɧɢɣ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ. Ɉɛɚ ɤɨɧɰɚ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɵ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox. ɋɢɝɧɚɥ ɢɫɬɨɱɧɢɤɚ FieldFox ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɨɞɢɧ ɢɡ ɫɨ-
ɟɞɢɧɢɬɟɥɟɣ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɨɪɬɨɜ, ɱɟɪɟɡ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ ɢ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ ɞɪɭɝɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨ-
ɝɨ ɩɨɪɬɚ. 

Ʉɚɤ ɢɡɦɟɪɹɬɶ S-ɩɚɪɚɦɟɬɪɵ 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Preset  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Preset  . 

2. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure  1 , ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  S11  – ɢɡɦɟɪɟɧɢɟ ɨɬɪɚɠɟɧɢɹ ɭ ɩɨɪɬɚ 1. 

∗  S21  – ɞɜɭɯɩɨɪɬɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ ɜ ɩɪɹɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

∗  S12  – ɞɜɭɯɩɨɪɬɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ɍɪɟɛɭɟɬɫɹ 
ɨɩɰɢɹ 122. 

∗  S22  – ɢɡɦɟɪɟɧɢɟ ɨɬɪɚɠɟɧɢɹ ɭ ɩɨɪɬɚ 2. Ɍɪɟɛɭɟɬɫɹ ɨɩɰɢɹ 122. 

 ɂɅɂ ɜɵɛɟɪɢɬɟ ɤɨɧɮɢɝɭɪɚɰɢɸ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɪɚɮɢɤɚɦɢ (ɫɦ. ɪɚɡɞɟɥ 6.3). 

3. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  , ɡɚɬɟɦ ɥɢɛɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Start  ɢ  Stop  , ɥɢɛɨ ɮɭɧɤɰɢ-

ɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Center  ɢ  Span , ɱɬɨɛɵ ɜɜɟɫɬɢ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɞɥɹ ɢɡɦɟɪɟɧɢɣ. 

4. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  IFBW  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɲɢɪɢɧɭ ɩɨɥɨ-

ɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ ɞɥɹ ɢɡɦɟɪɟɧɢɹ. ȼɵɛɨɪ ɛɨɥɟɟ ɭɡɤɨɣ ɩɨɥɨɫɵ ɭɜɟɥɢɱɢɜɚɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ 
ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ, ɧɨ ɫɧɢɠɚɟɬ ɲɭɦ ɧɚ ɝɪɚɮɢɤɟ. 

5. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Resolution  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɤɨɥɢ-

ɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ ɞɥɹ ɢɡɦɟɪɟɧɢɣ. ɑɟɦ ɛɨɥɶɲɟ ɬɨɱɟɤ ɞɚɧɧɵɯ, ɬɟɦ ɛɨɥɶɲɟ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡ-
ɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 55 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

6. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  , ɱɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɤɚɥɢɛɪɨɜɤɭ ɢɡɦɟɪɟɧɢɣ (ɫɦ. ɪɚɡɞɟɥ 8.1). 

7. ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɩɨɫɥɟ ɤɚɥɢɛɪɨɜɤɢ ɛɟɡ ɭɳɟɪɛɚ ɞɥɹ ɬɨɱɧɨ-
ɫɬɢ ɢɡɦɟɪɟɧɢɣ. 

6.2 ɂɡɦɟɪɟɧɢɹ ɫ ɩɪɢɟɦɧɢɤɨɦ 

Ɍɨɥɶɤɨ ɜ ɪɟɠɢɦɟ NA ɜɵ ɦɨɠɟɬɟ ɜɵɩɨɥɧɹɬɶ ɧɟɧɨɪɦɢɪɨɜɚɧɧɵɟ ɢ ɧɟɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɫ 
ɩɪɢɟɦɧɢɤɨɦ. Эɬɢ ɢɡɦɟɪɟɧɢɹ ɨɛɵɱɧɨ ɫɥɭɠɚɬ ɫɪɟɞɫɬɜɨɦ ɞɢɚɝɧɨɫɬɢɤɢ ɞɥɹ ɫɟɪɜɢɫɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɂɡɦɟɪɟɧɢɹ ɫ ɩɪɢɟɦɧɢɤɨɦ ɧɟ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɵ ɜ ɨɬɧɨɲɟɧɢɢ ɚɛɫɨɥɸɬɧɨɣ ɦɨɳɧɨɫɬɢ. Ɉɧɢ ɩɨɥɟɡɧɵ ɬɨɥɶɤɨ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ. Ɉɫɶ Y ɢ ɦɚɪɤɟɪɵ ɦɚɪɤɢɪɭɸɬɫɹ ɜ ɞɟɰɢɛɟɥɚɯ (dB), ɚ ɧɟ ɜ ɞɟɰɢɛɟɥɚɯ ɨɬ 
ɦɢɥɥɢɜɚɬɬɚ (dBm). ɉɪɢ ɷɬɨɦ R1 ɢ R2 ɧɟ ɭɤɚɡɵɜɚɸɬ ɪɟɚɥɶɧɵɟ ɭɪɨɜɧɢ ɦɨɳɧɨɫɬɢ ɧɚ ɜɵɯɨɞɟ ɩɨɪɬɨɜ ɢɫɬɨɱɧɢɤɚ. 

Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɫ ɩɪɢɟɦɧɢɤɨɦ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure  1  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Advanced  . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

 Ⱥ   ɉɨɪɬ-1 ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɨɪɬ (*1)  B   ɉɨɪɬ-2 ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɨɪɬ (*2) 

 R1   ɉɨɪɬ-1 ɨɩɨɪɧɵɣ ɩɪɢɟɦɧɢɤ (*1)  R2   ɉɨɪɬ-2 ɨɩɨɪɧɵɣ ɩɪɢɟɦɧɢɤ (*2) 

(*) ɭɤɚɡɵɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɦɵɣ ɩɨɪɬ ɢɫɬɨɱɧɢɤɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ 

•  Source Port  – ɩɨɪɬ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɝɧɚɥɚ ɢɫɬɨɱɧɢɤɚ. ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Auto  – ɚɧɚɥɢɡɚɬɨɪ FieldFox ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɨɪɬ ɢɫɬɨɱɧɢɤɚ ɧɚ ɨɫɧɨɜɟ ɜɵɛɪɚɧɧɨɝɨ ɩɪɢɟɦɧɢɤɚ. 

∗  Port 1  – ɜɵɛɟɪɢɬɟ ɷɬɨɬ ɜɚɪɢɚɧɬ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ ɧɚ ɩɪɢɟɦɧɢɤɟ ȼ. 

∗  Port 2  – ɜɵɛɟɪɢɬɟ ɷɬɨɬ ɜɚɪɢɚɧɬ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɨɛɪɚɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ ɧɚ ɩɪɢɟɦ-
ɧɢɤɟ Ⱥ. 

Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɨɰɟɧɨɱɧɵɯ ɢɡɦɟɪɟɧɢɹɯ ɫ ɩɪɢɟɦɧɢɤɨɦ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɨɧɥɚɣɧɨɜɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ: http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

6.3 Ʉɨɧɮɢɝɭɪɚɰɢɹ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɪɚɮɢɤɚɦɢ 

ȼ ɪɟɠɢɦɟ ɚɧɚɥɢɡɚɬɨɪɚ ɰɟɩɟɣ (NA) ɜɵ ɦɨɠɟɬɟ ɩɨɥɭɱɢɬɶ ɨɬɨɛɪɚɠɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɝɪɚɮɢɤɨɜ ɧɚ ɷɤɪɚɧɟ 
ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ. 

ɉɪɢɦɟɱɚɧɢɹ ɩɨ ɭɫɬɚɧɨɜɤɟ ɩɚɪɚɦɟɬɪɨɜ ɝɪɚɮɢɤɨɜ 

• ɍɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ (Frequency Range), ɲɢɪɢɧɵ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ (IF 
BW), ɭɫɪɟɞɧɟɧɢɹ (Average) ɢ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ  (Output Power) ɹɜɥɹɸɬɫɹ ɨɛɳɢɦɢ ɞɥɹ ɜɫɟɯ ɨɬɨ-
ɛɪɚɠɚɟɦɵɯ ɝɪɚɮɢɤɨɜ. 

• ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɝɪɚɮɢɤɨɜ (ɧɚɩɪɢɦɟɪ, ɜɢɞ ɢɡɦɟɪɟɧɢɣ, ɮɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ ɢ 
ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ) ɩɪɢɦɟɧɹɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɤ ɚɤɬɢɜɧɨɦɭ ɝɪɚɮɢɤɭ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ, ɟɫɥɢ 
ɛɵ ɨɬɨɛɪɚɠɚɥɫɹ ɟɞɢɧɫɬɜɟɧɧɵɣ ɝɪɚɮɢɤ. 

• ɉɨ ɭɦɨɥɱɚɧɢɸ ɫɨɡɞɚɟɬɫɹ ɦɚɪɤɟɪ ɧɚ ɜɫɟɯ ɝɪɚɮɢɤɚɯ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɫɥɟɞɭɸɳɟɦ ɪɢɫɭɧɤɟ. Ɉɞɧɚɤɨ 
ɦɚɪɤɟɪɵ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɩɪɢ ɜɵɤɥɸɱɟɧɢɢ ɮɭɧɤɰɢɢ ɩɚɪɧɵɯ ɦɚɪɤɟɪɨɜ (Coupled 
Markers). Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 21.1.3. 



Ⱦɦɛɝɛ 6: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɱɠɪɠɤ (NA)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 56 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

 

Ʉɨɧɮɢɝɭɪɚɰɢɹ ɯ3ɇ 
Ⱥɤɬɢɜɧɵɦ ɝɪɚɮɢɤɨɦ ɹɜɥɹɟɬɫɹ ɝɪɚɮɢɤ Tr2, ɱɬɨ ɢɧɞɢɰɢɪɭɟɬɫɹ ɜɵɞɟɥɟɧɢɟɦ  Tr 2  . 

Ʉɚɤ ɜɵɛɪɚɬɶ ɤɨɧɮɢɝɭɪɚɰɢɸ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɪɚɮɢɤɚɦɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Num Traces  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ. 
ɉɪɢɧɹɬɵɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɡɦɟɪɟɧɢɹ ɡɚɜɢɫɹɬ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɨɩɰɢɣ. 

  

1 ɝɪɚɮɢɤ, ɫɬɚɧɞɚɪɬɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ 

2 ɝɪɚɮɢɤɚ, ɧɚɥɨɠɟɧɧɵɯ ɧɚ ɨɞɧɭ ɦɚɫɲɬɚɛɧɭɸ ɫɟɬɤɭ 

2 ɝɪɚɮɢɤɚ ɧɚ ɨɬɞɟɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɦɚɫɲɬɚɛɧɵɯ ɫɟɬɤɚɯ 

3 ɝɪɚɮɢɤɚ ɧɚ ɨɬɞɟɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɦɚɫɲɬɚɛɧɵɯ ɫɟɬɤɚɯ 

3 ɝɪɚɮɢɤɚ, ɧɚɥɨɠɟɧɧɵɯ ɧɚ ɨɞɧɭ ɦɚɫɲɬɚɛɧɭɸ ɫɟɬɤɭ 

4 ɝɪɚɮɢɤɚ ɧɚ ɨɬɞɟɥɶɧɵɯ ɦɚɫɲɬɚɛɧɵɯ ɫɟɬɤɚɯ 

Ʉɚɤ ɚɤɬɢɜɢɡɢɪɨɜɚɬɶ ɝɪɚɮɢɤ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɭɫɬɚɧɨɜɤɢ 

• ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ-ɫɬɪɟɥɤɚɦɢ   |    ɢɥɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  8  , ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ  Trace 1  ,  Trace 2  ,  Trace 3  ɢɥɢ  Trace 4  . Ɇɨɠɧɨ 

ɚɤɬɢɜɢɡɢɪɨɜɚɬɶ ɬɨɥɶɤɨ ɝɪɚɮɢɤɢ, ɤɨɬɨɪɵɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ. 

Ʉɚɤ ɩɨɥɭɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɨɬɨɛɪɚɠɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɝɪɚɮɢɤɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Full Screen  . 

• ɇɚɠɦɢɬɟ ɥɸɛɭɸ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɜɟɪɧɭɬɶɫɹ ɤ ɫɬɚɧɞɚɪɬɧɨɦɭ ɨɬɨɛɪɚɠɟɧɢɸ. 



Ⱦɦɛɝɛ 6: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɱɠɪɠɤ (NA)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 57 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

6.4 Ȼɵɫɬɪɚɹ ɭɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ 

ȼ ɨɛɨɢɯ ɪɟɠɢɦɚɯ (ɋȺɌ ɢ NA) ɜɵ ɦɨɠɟɬɟ ɧɚɛɥɸɞɚɬɶ ɢ ɢɡɦɟɧɹɬɶ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɢɡ ɨɞɧɨɝɨ ɦɟɫɬɚ. ȼɫɟ ɷɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɷɬɨɣ ɝɥɚɜɟ. ȿɫɥɢ ɧɟ ɭɤɚɡɚɧɨ 
ɢɧɨɟ, ɜɫɟ ɷɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɫ ɩɨɦɨɳɶɸ ɫɬɚɧɞɚɪɬɧɵɯ ɦɟɧɸ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɵɯ ɤɥɚɜɢɲ. 

Ʉɚɤ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɢ ɢɡɦɟɧɹɬɶ ɛɵɫɬɪɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Settings  . 

• Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɜɫɟɯ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɧɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Next Page  ɢ 
 Previous Page . Эɬɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ ɧɟɞɨɫɬɭɩɧɵ, ɤɨɝɞɚ ɜɫɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɨ-
ɦɟɳɚɸɬɫɹ ɧɚ ɨɞɧɨɣ ɫɬɪɚɧɢɰɟ. 

• ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɚ: 

∗ ɉɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   , ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɭɫɬɚɧɨɜɤɭ. 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  . Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɜɵɞɟɥɹɟɬɫɹ ɠɟɥɬɵɦ ɰɜɟɬɨɦ 
 yellow  . 

∗ ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɬɪɟɛɭɟɬɫɹ ɧɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɡɧɚɱɟɧɢɟ. ȼ 

ɢɧɨɦ ɫɥɭɱɚɟ ɩɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɡɧɚɱɟɧɢɟ. 

∗ Ʉɨɝɞɚ ɜɵ ɡɚɜɟɪɲɢɬɟ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done Edit . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Dock Window  , ɱɬɨɛɵ ɩɟɪɟɦɟɫɬɢɬɶ ɬɚɛɥɢɰɭ Settings ɜ ɧɟɤɨɬɨ-
ɪɨɟ ɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɤɧɚ ɝɪɚɮɢɤɚ. ɍɫɬɚɧɨɜɤɚ Dock Window ɫɨɯɪɚɧɹɟɬɫɹ ɞɨ ɤɨɦɚɧɞɵ Pre-
set. ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗ Full (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) – ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɨɥɶɤɨ ɬɚɛɥɢɰɚ Settings. Ɉɤɧɨ ɝɪɚɮɢɤɚ 
ɜɪɟɦɟɧɧɨ ɫɤɪɵɬɨ. 

∗ Left – ɬɚɛɥɢɰɚ Settings ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɥɟɜɚ ɨɬ ɨɤɧɚ ɝɪɚɮɢɤɚ. 

∗ Bottom – ɬɚɛɥɢɰɚ Settings ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɨɞ ɨɤɧɨɦ ɝɪɚɮɢɤɚ. 

• ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɢɡɦɟɧɟɧɢɹ ɜɫɟɯ ɭɫɬɚɧɨɜɨɤ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done , ɱɬɨɛɵ ɫɨ-
ɯɪɚɧɢɬɶ ɜɚɲɢ ɭɫɬɚɧɨɜɤɢ ɜ ɩɚɦɹɬɢ. 

6.5 Ɏɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ 

ȼɵɛɟɪɢɬɟ ɮɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜ ɥɸɛɨɟ ɜɪɟ-
ɦɹ ɛɟɡ ɭɯɭɞɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɜ ɨɬɧɨɲɟɧɢɢ ɮɨɪɦɚɬɨɜ ɨɬɨɛɪɚɠɟɧɢɹ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ 
ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ:  http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɮɨɪɦɚɬ NA 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure  1  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Format (current setting)  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Log Magnitude  – ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɟɥɢɱɢɧɚ ɜ ɞɟɰɢɛɟɥɚɯ. 
∗  Linear  – ɨɬɨɛɪɚɠɚɸɬɫɹ ɬɨɥɶɤɨ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ. Ɉɫɶ Y: ɛɟɡɪɚɡɦɟɪɧɵɟ ɟɞɢɧɢɰɵ (U) 
ɞɥɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɜɚɬɬɵ (W) ɞɥɹ ɚɛɫɨɥɸɬɧɵɯ ɢɡɦɟɪɟɧɢɣ. 

∗  VSWR  – ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ S11 ɢ S22. Ɉɬɨɛɪɚɠɚɸɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɞɚɧɧɵɟ ɨɬɪɚ-
ɠɟɧɢɹ. 

∗  Phase  – ɨɬɨɛɪɚɠɚɟɬɫɹ ɮɚɡɚ ɜ ɝɪɚɞɭɫɚɯ. Ƚɪɚɮɢɤ "ɡɚɜɟɪɬɵɜɚɟɬɫɹ" ɱɟɪɟɡ ɤɚɠɞɵɟ 360°, ɨɬ +180° 
ɞɨ –180° ɞɥɹ ɭɞɨɛɫɬɜɚ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ. 



Ⱦɦɛɝɛ 6: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɱɠɪɠɤ (NA)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 58 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗  Smith  – ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ S11 ɢ S22. Ɉɬɨɛɪɚɠɚɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɟ ɢ ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 

∗  More  , ɡɚɬɟɦ … 

∗  Polar  – ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ S11 ɢ S22. Ɉɬɨɛɪɚɠɚɟɬɫɹ ɦɨɞɭɥɶ (ɚɛɫɨɥɸɬɧɚɹ ɜɟɥɢɱɢɧɚ) 
ɢ ɮɚɡɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɬɪɚɠɟɧɢɹ. 

∗  Group Delay  – ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ S21 ɢ S12. Ɉɬɨɛɪɚɠɚɟɬɫɹ ɜɪɟɦɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɫɢɝɧɚɥɚ ɱɟɪɟɡ ɭɫɬɪɨɣɫɬɜɨ ɜ ɫɟɤɭɧɞɚɯ. Ⱥɩɟɪɬɭɪɨɣ ɝɪɭɩɩɨɜɨɣ ɡɚɞɟɪɠɤɢ (Group Delay) ɹɜɥɹɟɬɫɹ ɬɟ-
ɤɭɳɚɹ ɚɩɟɪɬɭɪɚ ɫɝɥɚɠɢɜɚɧɢɹ (Smoothing). ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɨ ɡɧɚɱɟɧɢɟ 1,5% ɨɬ ɨɫɢ ɏ. 

 Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɚɩɟɪɬɭɪɭ ɫɝɥɚɠɢɜɚɧɢɹ, ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɟ 6.12. 

 Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɜ ɨɬɧɨɲɟɧɢɢ ɢɡɦɟɪɟɧɢɣ ɝɪɭɩɩɨɜɨɣ ɡɚɞɟɪɠɤɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ: http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm 

∗  Unwrap Phase  – ɬɨ ɠɟ ɫɚɦɨɟ, ɱɬɨ ɢ  Phase  , ɧɨ ɛɟɡ ɡɚɜɟɪɬɵɜɚɧɢɹ ɩɪɢ 180°. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɏɚɡɚ ɪɚɡɜɟɪɬɵɜɚɟɬɫɹ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɮɚɡɵ ɨɬ ɨɞɧɨɣ ɬɨɱɤɢ ɞɚɧɧɵɯ ɞɨ ɫɥɟɞɭɸɳɟɣ. ȿɫɥɢ ɪɚɡɧɨɫɬɶ ɮɚɡ ɦɟɠɞɭ 
ɞɜɭɦɹ ɬɨɱɤɚɦɢ ɞɚɧɧɵɯ ɩɪɟɜɵɲɚɟɬ 180°, ɢɥɢ ɟɫɥɢ ɮɚɡɚ ɩɟɪɜɨɣ ɬɨɱɤɢ ɞɚɧɧɵɯ ɩɪɟɜɵɲɚɟɬ 180° ɨɬ DC, ɬɨ ɢɡɦɟɪɟ-
ɧɢɟ ɮɚɡɵ ɹɜɥɹɟɬɫɹ, ɜɟɪɨɹɬɧɨ, ɧɟɬɨɱɧɵɦ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɱɧɨɫɬɢ ɮɚɡɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɫɥɟɞɭɟɬ ɭɜɟɥɢɱɢɬɶ 
ɭɫɬɚɧɨɜɤɭ ɪɚɡɪɟɲɟɧɢɹ (Resolution). 

ȼ ɮɨɪɦɚɬɚɯ Smith ɢ Polar ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɮɨɪɦɚɬ ɦɚɪɤɟɪɚ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ (Mag & Phase) 
ɢɥɢ (R + jX). Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɮɨɪɦɚɬ ɦɚɪɤɟɪɚ, ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɟ 21.5. 

6.6 ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 

ɍɫɬɚɧɨɜɢɬɟ ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ, ɜ ɤɨɬɨɪɨɦ ɜɵ ɯɨɬɢɬɟ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ. Ʉɨɝɞɚ ɢɡɦɟɧɹɸɬ ɱɚɫɬɨɬɧɵɣ 
ɞɢɚɩɚɡɨɧ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ, ɬɨ ɤɚɥɢɛɪɨɜɤɚ ɫɬɚɧɨɜɢɬɫɹ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɧɨɣ (ɫɦ. ɪɚɡɞɟɥ 
8.10). 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 

Эɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗ Ɂɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ  Start  ɢ  Stop  – ɡɚɞɚɣɬɟ ɧɚɱɚɥɨ ɢ ɤɨɧɟɰ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. 

∗ Ɂɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ  Center  ɢ  Span  – ɡɚɞɚɣɬɟ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɢ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ 
(ɜ ɬɭ ɢ ɞɪɭɝɭɸ ɫɬɨɪɨɧɭ ɨɬ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ). 

• ȼɵɩɨɥɧɢɬɟ ɤɚɠɞɭɸ ɭɫɬɚɧɨɜɤɭ ɩɭɬɟɦ ɜɜɨɞɚ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, 

ɤɥɚɜɢɲ-ɫɬɪɟɥɨɤ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

• ɉɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɤɥɚɜɢɲ-ɫɬɪɟɥɨɤ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . Ⱦɢɫ-
ɤɪɟɬɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɟɝɨ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɧɟ ɞɨ-
ɩɭɫɤɚɟɬ ɢɡɦɟɧɟɧɢɹ ɜ ɪɟɠɢɦɟ NA. 

• ɉɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɤɥɚɜɢɚɬɭɪɵ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɨɩɢɫɚ-
ɧɢɟ ɜ ɪɚɡɞɟɥɟ 2.9). 

6.7 ɍɫɬɚɧɨɜɤɚ ɦɚɫɲɬɚɛɚ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ 

Ɉɬɪɟɝɭɥɢɪɭɣɬɟ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ ɩɨ ɨɫɢ Y, ɱɬɨɛɵ ɜɢɞɟɬɶ ɡɧɚɱɢɦɵɟ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɞɚɧ-
ɧɵɯ. Ɉɫɶ Y ɪɚɡɛɢɬɚ ɧɚ 10 ɞɟɥɟɧɢɣ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ. Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ 
ɛɟɡ ɭɯɭɞɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɦɚɫɲɬɚɛ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale/Amptd  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɬɪɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɦɟɬɨɞɨɜ: 
1.  Autoscale  – ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɪɪɟɤɬɢɪɭɟɬ ɲɤɚɥɭ Y ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɚɦɩɥɢɬɭɞɵ ɝɪɚɮɢɤɚ ɧɚ ɷɤɪɚɧɟ. 



Ⱦɦɛɝɛ 6: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɱɠɪɠɤ (NA)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 59 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

2.  Autoscale All  – ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɦɚɫɲɬɚɛɢɪɭɟɬ ɜɫɟ ɝɪɚɮɢɤɢ ɧɚ ɷɤɪɚɧɟ. Эɬɨ ɩɨɥɟɡɧɨ ɬɨɥɶɤɨ ɩɪɢ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɪɚɮɢɤɚɦɢ. 

3. ɍɫɬɚɧɨɜɢɬɟ ɦɚɫɲɬɚɛ, ɨɩɨɪɧɵɣ ɭɪɨɜɟɧɶ ɢ ɨɩɨɪɧɭɸ ɩɨɡɢɰɢɸ: 

∗  Scale  – ȼɜɟɞɢɬɟ ɜɪɭɱɧɭɸ ɡɧɚɱɟɧɢɟ ɦɚɫɲɬɚɛɚ ɧɚ ɞɟɥɟɧɢɟ, ɱɬɨɛɵ ɧɚɛɥɸɞɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɨɛɥɚɫɬɢ ɝɪɚɮɢɤɚ. 

∗  Ref Level  – ɍɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɡɧɚɱɟɧɢɟ ɨɩɨɪɧɨɣ ɥɢɧɢɢ. ɑɬɨɛɵ ɜɜɟɫɬɢ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟ-

ɧɢɟ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ  Run/Hold (+/–)  ɞɨ ɢɥɢ ɩɨɫɥɟ ɜɜɨɞɚ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

∗  Ref Position  – ɍɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɩɨɡɢɰɢɸ ɨɩɨɪɧɨɣ ɥɢɧɢɢ. Ɂɧɚɱɟɧɢɹ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɢɧɬɟɪɜɚɥɟ ɨɬ 0 (ɜɟɪɯɧɹɹ ɥɢɧɢɹ) ɞɨ 10 (ɧɢɠɧɹɹ ɥɢɧɢɹ). 

 

ɉɨɹɫɧɟɧɢɹ ɤ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɸ ɧɚ ɷɤɪɚɧɟ FieldFox 

 Ɉɩɨɪɧɚɹ ɥɢɧɢɹ – ɤɪɚɫɧɚɹ ɫɬɪɟɥɤɚ 

 Ɉɩɨɪɧɵɣ ɭɪɨɜɟɧɶ = –40 ɞȻ 

 Ɉɩɨɪɧɚɹ ɩɨɡɢɰɢɹ = 1 

 Ɇɚɫɲɬɚɛ = 2 ɞȻ ɧɚ ɞɟɥɟɧɢɟ 

 
 

6.8 Эɥɟɤɬɪɢɱɟɫɤɚɹ ɡɚɞɟɪɠɤɚ 

Эɥɟɤɬɪɢɱɟɫɤɚɹ ɡɚɞɟɪɠɤɚ (Electrical Delay) – ɷɬɨ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ, ɦɨɞɟɥɢɪɭɸɳɚɹ ɩɟɪɟɦɟɧɧɭɸ 
ɞɥɢɧɭ ɢɞɟɚɥɶɧɨɣ (ɛɟɡ ɩɨɬɟɪɶ) ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ. ɉɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɡɚɞɟɪɠɤɢ ɞɥɹ 
ɤɨɦɩɟɧɫɚɰɢɢ ɥɢɧɟɣɧɨɝɨ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɜ ɭɫɬɪɨɣɫɬɜɟ ɢ ɧɚɛɥɸɞɟɧɢɹ ɬɨɥɶɤɨ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɥɢɧɟɣɧɨ-
ɫɬɢ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɜ ɭɫɬɪɨɣɫɬɜɟ. 

ȼɵ ɦɨɠɟɬɟ ɭɫɬɚɧɨɜɢɬɶ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɡɚɞɟɪɠɤɭ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɝɪɚɮɢɤɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɞɚɧɧɵɯ. ɑɬɨɛɵ ɩɪɢɦɟɧɢɬɶ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɡɚɞɟɪɠɤɭ ɤɨ ɜɫɟɦ ɝɪɚɮɢɤɚɦ, ɩɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɟɣ ɭɞɥɢɧɟ-
ɧɢɹ ɩɨɪɬɨɜ (Port Extensions) – ɫɦ. ɪɚɡɞɟɥ 6.18. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɮɨɪɦɚɬɵ ɨɬɨɛɪɚɠɟɧɢɹ ɮɚɡɵ, ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɟ 6.5.  

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɡɚɞɟɪɠɤɭ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale / Amptd . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Electrical Delay . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜɪɟɦɟɧɢ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱ-
ɤɢ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9). 

Эɥɟɤɬɪɢɱɟɫɤɭɸ ɡɚɞɟɪɠɤɭ ɦɨɠɧɨ ɬɚɤɠɟ ɭɫɬɚɧɨɜɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɭɧɤɰɢɢ Mkr–>Delay (ɫɦ. ɩɨɞ-
ɪɚɡɞɟɥ 21.1.8). 

6.9 ɋɦɟɳɟɧɢɟ ɮɚɡɵ 

Ɏɭɧɤɰɢɹ ɫɦɟɳɟɧɢɹ ɮɚɡɵ (Phase Offset) ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɤɨɪɪɟɤɬɢɪɭɟɬ ɮɚɡɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɧɚ ɨɩɪɟɞɟ-
ɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ (ɞɨ 360°). ɉɨɥɶɡɭɣɬɟɫɶ ɷɬɨɣ ɮɭɧɤɰɢɟɣ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɍɥɭɱɲɟɧɢɟ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɮɚɡɨɜɵɯ ɢɡɦɟɪɟɧɢɣ. Эɬɨ ɚɧɚɥɨɝɢɱɧɨ ɬɨɦɭ, ɤɚɤ ɜɵ ɢɡɦɟɧɹɟ-
ɬɟ ɨɩɨɪɧɵɣ ɭɪɨɜɟɧɶ ɩɪɢ ɚɦɩɥɢɬɭɞɧɵɯ ɢɡɦɟɪɟɧɢɹɯ. ɉɪɢ ɷɬɨɦ ɢɡɦɟɧɹɸɬ ɝɪɚɮɢɤ ɮɚɡɨɜɨɣ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ ɞɥɹ ɰɟɧɬɪɢɪɨɜɚɧɢɹ ɢɥɢ ɭɞɨɛɫɬɜɚ ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɷɤɪɚɧɟ. 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɜ ɜɚɲɢɯ ɢɡɦɟɪɟɧɢɹɯ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɜɵ ɡɧɚɟ-
ɬɟ, ɱɬɨ ɜɚɦ ɧɭɠɧɨ ɜɜɟɫɬɢ ɜ ɫɢɫɬɟɦɭ ɤɚɛɟɥɶ, ɡɚ ɫɱɟɬ ɞɥɢɧɵ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɜɧɟɫɟɧ ɨɩɪɟɞɟɥɟɧɧɵɣ ɮɚ-
ɡɨɜɵɣ ɫɞɜɢɝ ɜ ɜɚɲɢ ɢɡɦɟɪɟɧɢɹ, ɬɨ ɜɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɭɧɤɰɢɸ ɫɦɟɳɟɧɢɹ ɮɚɡɵ ɞɥɹ ɜɧɟɫɟɧɢɹ 
ɬɚɤɨɝɨ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɬɭɚɰɢɢ. 

ȼɵ ɦɨɠɟɬɟ ɭɫɬɚɧɨɜɢɬɶ ɫɦɟɳɟɧɢɟ ɮɚɡɵ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɝɪɚɮɢɤɚ. 



Ⱦɦɛɝɛ 6: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɱɠɪɠɤ (NA)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 60 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɫɦɟɳɟɧɢɟ ɮɚɡɵ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale / Amptd . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Phase Offset . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ ɮɚɡɵ ɜ ɝɪɚɞɭɫɚɯ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   

ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter . 

6.10 ɍɫɪɟɞɧɟɧɢɟ 

ɍɫɪɟɞɧɟɧɢɟ ɝɪɚɮɢɤɨɜ ɩɨɡɜɨɥɹɟɬ ɫɝɥɚɠɢɜɚɬɶ ɝɪɚɮɢɤɢ ɞɥɹ ɫɧɢɠɟɧɢɹ ɷɮɮɟɤɬɨɜ ɫɥɭɱɚɣɧɨɝɨ ɲɭɦɚ ɜ ɪɟ-
ɡɭɥɶɬɚɬɚɯ ɢɡɦɟɪɟɧɢɣ. ȼɵ ɡɚɞɚɟɬɟ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ, ɬ.ɟ. ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɟɧɢɣ, ɩɨɞɥɟɠɚɳɢɯ ɭɫ-
ɪɟɞɧɟɧɢɸ. ɑɟɦ ɜɵɲɟ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ, ɬɟɦ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɩɨɞɚɜɥɹɟɬɫɹ ɲɭɦ. ɍ ɥɟɜɨɣ ɤɪɨɦ-
ɤɢ ɷɤɪɚɧɚ ɧɚɯɨɞɢɬɫɹ ɢɧɞɢɤɚɬɨɪ ɫɱɟɬɱɢɤɚ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ Avg <n>, ɝɞɟ <n> – ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɭɫ-
ɪɟɞɧɹɟɦɵɯ ɢɡɦɟɪɟɧɢɣ.  

ɍɫɪɟɞɧɟɧɢɟ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɞɨ ɢɥɢ ɩɨɫɥɟ ɤɚɥɢɛɪɨɜɤɢ. ȿɫɥɢ ɭɫɬɚɧɨɜɢɬɶ ɢɡɦɟɪɟɧɢɟ ɞɨ ɤɚɥɢɛɪɨɜɤɢ, 
ɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ <n> ɪɚɡ ɤɚɠɞɨɣ ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɨɛɪɚɡɰɨɜɨɣ ɦɟɪɵ ɫ ɭɫɪɟɞɧɟɧɢɟɦ ɪɟɡɭɥɶ-
ɬɚɬɚ. ɉɪɨɰɟɞɭɪɚ ɤɚɥɢɛɪɨɜɤɢ ɩɪɢ ɷɬɨɦ ɬɪɟɛɭɟɬ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ, ɨɞɧɚɤɨ ɷɬɨ ɫɧɢɠɚɟɬ ɫɥɭɱɚɣɧɭɸ 
ɩɨɝɪɟɲɧɨɫɬɶ ɤɚɥɢɛɪɨɜɤɢ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɥɭɱɚɣɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɩɨɫɥɟɞɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ. Ʉ ɬɨɦɭ 
ɠɟ ɞɨɫɬɢɝɚɟɬɫɹ ɞɚɥɶɧɟɣɲɟɟ ɫɧɢɠɟɧɢɟ ɲɭɦɚ, ɟɫɥɢ ɩɪɨɞɨɥɠɚɬɶ ɭɫɪɟɞɧɟɧɢɟ ɩɨɫɥɟ ɤɚɥɢɛɪɨɜɤɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɭɫɪɟɞɧɟɧɢɟ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Average <n>  , ɝɞɟ <n> – ɷɬɨ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ. 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. ɑɬɨɛɵ ɪɚɛɨɬɚɬɶ ɛɟɡ ɭɫɪɟɞɧɟɧɢɹ, 
ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ 1. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Average Mode  (ɪɟɠɢɦ ɭɫɪɟɞɧɟɧɢɹ). ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟ-
ɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗ Sweep – ɭɫɪɟɞɧɟɧɢɟ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ. Ʉɚɠɞɚɹ ɬɨɱɤɚ ɞɚɧɧɵɯ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɪɟɡɭɥɶɬɚɬɟ ɭɫɪɟɞ-
ɧɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɷɬɨɣ ɬɨɱɤɢ ɞɚɧɧɵɯ ɡɚ <n> ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. ɋɱɟɬ-
ɱɢɤ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ ɢɧɞɢɰɢɪɭɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɜɟɪɝɧɭɬɵɯ ɭɫɪɟɞɧɟɧɢɸ ɩɪɟɞɵɞɭɳɢɯ ɰɢɤ-
ɥɨɜ ɪɚɡɜɟɪɬɤɢ, ɮɨɪɦɢɪɭɸɳɢɯ ɬɟɤɭɳɢɣ ɝɪɚɮɢɤ. Ʉɨɝɞɚ ɞɨɫɬɢɝɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɨɤɚɡɚɧɢɟ 
ɫɱɟɬɱɢɤɚ, ɢɧɞɢɰɢɪɭɟɬɫɹ "ɫɤɨɥɶɡɹɳɟɟ" ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɨɫɥɟɞɧɢɯ <n> ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ. 

∗ Point – ɩɨɬɨɱɟɱɧɨɟ ɭɫɪɟɞɧɟɧɢɟ. Ʉɚɠɞɚɹ ɬɨɱɤɚ ɞɚɧɧɵɯ ɢɡɦɟɪɹɟɬɫɹ <n> ɪɚɡ ɢ ɭɫɪɟɞɧɹɟɬɫɹ ɞɨ ɩɟ-
ɪɟɯɨɞɚ ɤ ɫɥɟɞɭɸɳɟɣ ɬɨɱɤɟ ɞɚɧɧɵɯ. ɉɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɰɢɤɥɚɯ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɩɟɪɟɡɚɩɭɫɤɚ-
ɟɬɫɹ ɭɫɪɟɞɧɟɧɢɟ ɢ ɫɧɨɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ ɤɚɠɞɨɣ ɬɨɱɤɢ ɞɚɧɧɵɯ <n> ɪɚɡ. ɉɨɤɚɡɚɧɢɟ 
ɫɱɟɬɱɢɤɚ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ ɧɟ ɨɛɧɨɜɥɹɟɬɫɹ, ɩɨɫɤɨɥɶɤɭ ɞɚɧɧɵɟ ɧɟ ɨɬɨɛɪɚɠɚɸɬɫɹ, ɩɨɤɚ ɧɟ 
ɛɭɞɭɬ ɭɫɪɟɞɧɟɧɵ ɜɫɟ ɬɨɱɤɢ ɞɚɧɧɵɯ. 

 ɉɨɬɨɱɟɱɧɨɟ ɭɫɪɟɞɧɟɧɢɟ (Point) ɨɛɵɱɧɨ ɞɟɣɫɬɜɭɟɬ ɛɵɫɬɪɟɟ, ɱɟɦ ɭɫɪɟɞɧɟɧɢɟ ɰɢɤɥɨɜ ɪɚɡ-
ɜɟɪɬɤɢ (Sweep). Ɉɞɧɚɤɨ ɜɨɡɦɨɠɧɨ, ɱɬɨ ɜɚɦ ɩɪɢɞɟɬɫɹ ɭɜɟɥɢɱɢɬɶ ɤɪɚɬɧɨɫɬɶ ɩɨɬɨɱɟɱɧɨɝɨ ɭɫɪɟɞ-
ɧɟɧɢɹ, ɱɬɨɛɵ ɞɨɫɬɢɝɧɭɬɶ ɬɚɤɨɝɨ ɠɟ ɫɧɢɠɟɧɢɹ ɲɭɦɚ, ɤɚɤ ɩɪɢ ɭɫɪɟɞɧɟɧɢɢ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ. 

• Ʉɨɝɞɚ ɢɞɟɬ ɩɪɨɰɟɫɫ ɭɫɪɟɞɧɟɧɢɹ ɝɪɚɮɢɤɚ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 

ɤɥɚɜɢɲɭ  Restart  , ɱɬɨɛɵ ɩɟɪɟɡɚɩɭɫɬɢɬɶ ɭɫɪɟɞɧɟɧɢɟ ɫ ɧɚɱɚɥɚ (ɫ 1). 

6.11 ɒɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ 

Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɩɪɟɨɛɪɚɡɭɟɬ ɩɪɢɧɢɦɚɟɦɵɣ ɫɢɝɧɚɥ ɨɬ ɟɝɨ ɢɫɬɨɱɧɢɤɚ ɜ ɛɨɥɟɟ ɧɢɡɤɭɸ ɩɪɨɦɟɠɭɬɨɱ-
ɧɭɸ ɱɚɫɬɨɬɭ (ɉɑ). ɒɢɪɢɧɭ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɮɢɥɶɬɪɚ ɉɑ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ. ɍɦɟɧɶɲɟɧɢɟ ɲɢɪɢɧɵ 
ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ ɩɪɢɟɦɧɢɤɚ ɫɧɢɠɚɟɬ ɜɤɥɚɞ ɲɭɦɚ ɢ ɭɦɟɧɶɲɚɟɬ ɫɥɭɱɚɣɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɣ. Ɉɞɧɚɤɨ ɩɪɢ ɛɨɥɟɟ ɭɡɤɨɣ ɩɨɥɨɫɟ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡ-
ɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 61 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɲɢɪɢɧɭ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉЧ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  IF BW . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

  10 Hz | 100 Hz | 1 kHz | 10 kHz | 100 kHz   

  More   30 Hz | 300 Hz | 3 kHz | 30 kHz   

6.12 ɋɝɥɚɠɢɜɚɧɢɟ ɝɪɚɮɢɤɨɜ 

Ɏɭɧɤɰɢɹ ɫɝɥɚɠɢɜɚɧɢɹ ɝɪɚɮɢɤɨɜ (Smoothing) ɭɫɪɟɞɧɹɟɬ ɪɹɞ ɫɨɫɟɞɧɢɯ ɬɨɱɟɤ ɞɚɧɧɵɯ ɞɥɹ ɫɝɥɚɠɢɜɚɧɢɹ 
ɡɧɚɱɟɧɢɣ ɦɟɠɞɭɩɢɤɨɜɨɝɨ ɲɭɦɚ ɧɚ ɨɬɨɛɪɚɠɚɟɦɨɦ ɝɪɚɮɢɤɟ. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɞɜɟɪɝɚɟɦɵɯ ɭɫɪɟɞɧɟɧɢɸ 
ɫɨɫɟɞɧɢɯ ɬɨɱɟɤ ɞɚɧɧɵɯ ɧɚɡɵɜɚɟɬɫɹ ɚɩɟɪɬɭɪɨɣ ɫɝɥɚɠɢɜɚɧɢɹ. Ɂɧɚɱɟɧɢɟ ɚɩɟɪɬɭɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ 
ɩɪɨɰɟɧɬɚɯ ɨɬ ɪɚɡɦɟɪɚ ɨɫɢ ɏ. 

ɋɝɥɚɠɢɜɚɧɢɟ ɝɪɚɮɢɤɨɜ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɜɪɟɦɟɧɢ ɢɡɦɟɪɟɧɢɹ. 

ɋɝɥɚɠɢɜɚɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɝɪɭɩɩɨɜɨɣ ɡɚɞɟɪɠɤɢ (Group Delay), ɨɞɧɚɤɨ ɟɝɨ ɦɨɠɧɨ ɩɪɢ-
ɦɟɧɹɬɶ ɜ ɥɸɛɨɦ ɮɨɪɦɚɬɟ ɨɬɨɛɪɚɠɟɧɢɹ NA, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɮɨɪɦɚɬɨɜ Polar ɢ Smith Chart. Ɏɨɪɦɚɬɵ 
ɨɬɨɛɪɚɠɟɧɢɹ NA ɨɩɢɫɚɧɵ ɜ ɪɚɡɞɟɥɟ 6.5. 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɮɭɧɤɰɢɹ ɫɝɥɚɠɢɜɚɧɢɹ ɝɪɚɮɢɤɨɜ, ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɩɨɹɜɥɹɟɬɫɹ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  Smo  . 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɫɝɥɚɠɢɜɚɧɢɟ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Smoothing ON OFF  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Sm. Aperture  ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 0 ɞɨ 25 (ɩɪɨɰɟɧɬɨɜ) ɫ 
ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter . 

6.13 Ɉɞɧɨɤɪɚɬɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ 

Эɬɚ ɭɫɬɚɧɨɜɤɚ (Single ɢɥɢ Continuous) ɨɩɪɟɞɟɥɹɟɬ ɯɚɪɚɤɬɟɪ ɡɚɩɭɫɤɚ ɢɡɦɟɪɟɧɢɣ – ɩɟɪɢɨɞɢɱɟɫɤɢɟ (ɩɨ-
ɜɬɨɪɹɸɳɢɟɫɹ) ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɨɞɧɨɤɪɚɬɧɵɟ ɢɡɦɟɪɟɧɢɹ, ɤɨɬɨɪɵɟ ɡɚɩɭɫɤɚɸɬɫɹ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ 
 Single . ɉɪɢɦɟɧɹɣɬɟ ɜɚɪɢɚɧɬ Single ɞɥɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɚ ɬɚɤɠɟ ɜ ɬɟɯ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɵ ɯɨɬɢɬɟ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɢɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɡɦɟ-
ɪɟɧɢɹ. 

Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɛɟɡ ɭɯɭɞɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɨɞɧɨɤɪɚɬɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Single  – Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ Continuous OFF ɢ ɩɨɛɭɠɞɚɟɬ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɵ-
ɩɨɥɧɢɬɶ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɢ ɨɫɬɚɧɨɜɢɬɶɫɹ ɞɨ ɫɥɟɞɭɸɳɟɝɨ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ Single. Ʉɨ-
ɝɞɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɝɪɚɮɢɤ ɞɚɧɧɵɯ, ɩɪɢ ɷɬɨɦ ɢɡɦɟɪɹɟɬɫɹ ɜɟɫɶ ɝɪɚɮɢɤ, ɡɚɬɟɦ ɢɡɦɟɪɟɧɢɟ ɩɪɢɨɫɬɚ-
ɧɚɜɥɢɜɚɟɬɫɹ. Ʉɨɝɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ Hold ɦɟɧɹɟɬɫɹ ɧɚ 

ɫɬɪɟɥɤɭ →. 

∗  Continuous  – ɪɟɠɢɦ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ. Эɬɨ ɬɢɩɢɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɬɟɯ ɫɥɭɱɚɟɜ, ɤɨ-
ɝɞɚ ɧɟ ɧɭɠɧɨ ɡɚɛɨɬɢɬɶɫɹ ɨɛ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

Ⱦɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɟɠɢɦɨɜ Single ɢ Continuous ɦɨɠɧɨ ɬɚɤɠɟ ɧɚɠɢɦɚɬɶ ɤɥɚɜɢɲɭ  Run/Hold +/–  . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 62 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

6.14 Ɋɚɡɪɟɲɟɧɢɟ (ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ) 

Ɍɨɱɤɢ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɪɟɡɭɥɶɬɚɬɵ ɨɬɞɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɧɚɧɟɫɟɧɧɵɟ ɧɚ ɝɪɚɮɢɤ. ɑɬɨɛɵ 
ɭɥɭɱɲɢɬɶ ɪɚɡɪɟɲɟɧɢɟ, ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɛɨɥɶɲɟ ɬɨɱɟɤ ɞɚɧɧɵɯ. Ɉɞɧɚɤɨ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ. 

Ʉɨɝɞɚ ɪɚɡɪɟɲɟɧɢɟ ɢɡɦɟɧɹɸɬ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ, ɬɨ ɤɚɥɢɛɪɨɜɤɚ ɫɬɚɧɨɜɢɬɫɹ ɢɧɬɟɪɩɨɥɢɪɨ-
ɜɚɧɧɨɣ (ɫɦ. ɪɚɡɞɟɥ 8.10). 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɪɚɡɪɟɲɟɧɢɟ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Resolution . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

  101 | 201 | 401 | 601 | 801 | 1001 | 1601 | 4001 | 10001  . 

• ɋ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ SCPI ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɥɸɛɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ ɨɬ 3 ɞɨ 10001. Ɉɛɪɚ-
ɳɚɣɬɟɫɶ ɤ Ɋɭɤɨɜɨɞɫɬɜɭ ɩɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ (Programming Guide) ɧɚ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɟ: 

 http://na.support.keysight.com/fieldfox/help/Programming/webhelp/FFProgrammingHelp.htm 

6.15  Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ 

ȼ ɤɚɱɟɫɬɜɟ ɭɫɬɚɧɨɜɤɢ, ɩɪɢɧɹɬɨɣ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɜɫɟɝɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɟɪɬɤɢ. ɉɨɥɶɡɭɣɬɟɫɶ ɭɫɬɚɧɨɜɤɨɣ Min Swp Time, ɱɬɨɛɵ ɭɜɟɥɢɱɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡ-
ɜɟɪɬɤɢ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɫ ɞɥɢɧɧɵɦɢ ɤɚɛɟɥɹɦɢ. Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ:  

 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

Ɍɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɟɪɬɤɢ ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɫɦ. ɪɚɡɞɟɥ 
2.8). ɑɬɨɛɵ ɭɜɟɥɢɱɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ, ɫɥɟɞɭɟɬ ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɟ, ɩɪɟɜɵɲɚɸɳɟɟ ɬɟɤɭɳɟɟ 
ɡɧɚɱɟɧɢɟ. Эɬɨ ɭɜɟɥɢɱɟɧɢɟ ɦɨɠɟɬ ɧɟɫɤɨɥɶɤɨ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɡɚɞɚɧɧɨɝɨ ɜɚɦɢ, ɩɨɫɤɨɥɶɤɭ ɪɟɚɥɶɧɚɹ ɞɥɢ-
ɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɪɹɞɚ ɮɚɤɬɨɪɨɜ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɤɨɪɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɧɟ ɨɬɧɨɫɹɬɫɹ ɤ ɫɨɫɬɨɹɧɢɸ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ. Ɂɚ ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 2.5. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Min Swp Time . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9). 

6.16  ȼɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ 

ɍɫɬɚɧɨɜɢɬɟ ɜɵɫɨɤɢɣ (High) ɢɥɢ ɧɢɡɤɢɣ (Low) ɭɪɨɜɟɧɶ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɢɥɢ 
ɭɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɡɧɚɱɟɧɢɟ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ ɦɟɠɞɭ High ɢ Low. Ʉɚɤ ɩɪɚɜɢɥɨ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 
ɦɨɳɧɨɫɬɢ (ɷɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɧɹɬɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɬɨɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɫɤɨɥɶɤɭ 
ɩɪɢɟɦɧɢɤɢ ɢɡɦɟɪɹɸɬ ɫɢɝɧɚɥɵ ɞɚɥɶɲɟ ɨɬ ɲɭɦɨɜɨɝɨ ɩɨɪɨɝɚ. Ɉɞɧɚɤɨ ɧɟɤɨɬɨɪɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɞɨɩɭɫɤɚ-
ɸɬ ɩɨɞɚɱɢ ɧɚ ɜɯɨɞ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ. ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɫɢɥɢɬɟɥɟɣ ɫɥɟɞɭɟɬ 
ɩɪɢɦɟɧɹɬɶ ɭɫɬɚɧɨɜɤɭ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɭɫɬɚɧɨɜɤɢ ɭɪɨɜɧɹ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɪɟɠɢɦɟ NA ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɚɤɨɟ ɠɟ ɡɧɚɱɟɧɢɟ ɜ ɪɟɠɢ-
ɦɟ ɋȺɌ, ɱɬɨɛɵ ɧɟ ɞɨɩɭɫɬɢɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ. ɍɪɨɜɟɧɶ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ, ɡɚɞɚɧɧɵɣ ɜɪɭɱɧɭɸ 
ɜ ɪɟɠɢɦɟ NA, ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɭ Low ɜ ɪɟɠɢɦɟ ɋȺɌ. 



Ⱦɦɛɝɛ 6: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɱɠɪɠɤ (NA)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 63 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɜɵɯɨɞɧɭɸ ɦɨɳɧɨɫɬɶ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Output Power  . 

∗ High – ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɫɬɢɠɢɦɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɧɚ ɜɫɟɯ ɢɧɞɢɰɢɪɭɟɦɵɯ ɱɚɫ-
ɬɨɬɚɯ. ȼɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ ɧɟ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɜ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ, ɤɨɬɨɪɵɣ ɨɬɨɛɪɚɠɚ-
ɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɨɠɢɞɚɟɦɵɯ ɭɪɨɜɧɹɯ 
ɦɨɳɧɨɫɬɢ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɉɪɢɥɨɠɟɧɢɸ ȼ. 

∗ Low – ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɨɤɨɥɨ –45 ɞȻɦ, ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɣ ɜ ɱɚɫɬɨɬɧɨɦ 
ɞɢɚɩɚɡɨɧɟ, ɤɨɬɨɪɵɣ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

∗ Man – ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɨɢɡɜɨɥɶɧɵɣ ɭɪɨɜɟɧɶ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ, ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɣ ɜ ɱɚɫ-
ɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ, ɤɨɬɨɪɵɣ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. ȿɫɥɢ ɧɟɜɨɡɦɨɠɧɨ 
ɩɨɞɞɟɪɠɚɧɢɟ ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ, ɬɨ ɩɨɹɜɥɹɟɬɫɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɟ ɫɨ-
ɨɛɳɟɧɢɟ ɢ ɩɨɞɚɟɬɫɹ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ. ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɭɸ ɜɵɯɨɞɧɭɸ ɦɨɳ-
ɧɨɫɬɶ, ɫɥɟɞɭɟɬ ɭɦɟɧɶɲɢɬɶ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɢɥɢ ɡɧɚɱɟɧɢɟ ɤɨɧɟɱɧɨɣ ɱɚɫɬɨɬɵ. 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Power Level . 

∗ ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ 

ɪɭɱɤɢ.  

∗ ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter . 

6.17 ɋɢɫɬɟɦɧɵɣ ɢɦɩɟɞɚɧɫ (Z0) 

Ⱦɥɹ ɬɨɱɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɮɨɪɦɚɬɟ ɤɪɭɝɨɜɨɣ ɞɢɚɝɪɚɦɦɵ ɋɦɢɬɚ (Smith 
Chart), ɭɫɬɚɧɨɜɢɬɟ ɫɧɚɱɚɥɚ ɫɢɫɬɟɦɧɵɣ ɢɦɩɟɞɚɧɫ. Ʉɚɤ ɜɵɛɪɚɬɶ ɮɨɪɦɚɬ ɞɢɚɝɪɚɦɦɵ ɋɦɢɬɚ, ɨɩɢɫɚɧɨ ɜ 
ɪɚɡɞɟɥɟ 6.5. 

ɋɦ. ɬɚɤɠɟ ɨɩɢɫɚɧɢɟ "ȼɵɩɨɥɧɟɧɢɟ 75-ɨɦɧɵɯ ɢɡɦɟɪɟɧɢɣ" ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ ɫɩɪɚɜɨɱɧɨɣ 
ɫɢɫɬɟɦɟ: http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɫɢɫɬɟɦɧɵɣ ɢɦɩɟɞɚɧɫ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Settings  . 

• ɉɟɪɟɣɞɢɬɟ ɤ ɩɭɧɤɬɭ System Z0 ɢ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  . 

• ȼɜɟɞɢɬɟ 50 ɥɢɛɨ 75 ɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

6.18 ɍɞɥɢɧɟɧɢɟ ɩɨɪɬɨɜ 

Ɏɭɧɤɰɢɹ ɭɞɥɢɧɟɧɢɹ ɩɨɪɬɨɜ (Port Extensions) ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɷɥɟɤɬɪɢɱɟɫɤɢ ɩɟɪɟɦɟɳɚɬɶ ɨɩɨɪɧɭɸ ɩɥɨɫ-
ɤɨɫɬɶ ɤɚɥɢɛɪɨɜɤɢ ɥɢɛɨ ɭ ɩɨɪɬɚ 1, ɥɢɛɨ ɭ ɩɨɪɬɚ 2, ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɵ ɜɵɩɨɥɧɢɬɟ ɤɚɥɢɛɪɨɜɤɭ. 

Ɂɚɱɟɦ ɩɪɢɦɟɧɹɟɬɫɹ ɭɞɥɢɧɟɧɢɟ ɩɨɪɬɨɜ 

ɉɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɟɣ ɭɞɥɢɧɟɧɢɹ ɩɨɪɬɨɜ, ɟɫɥɢ ɜɵ ɧɟ ɦɨɠɟɬɟ ɜɵɩɨɥɧɢɬɶ ɤɚɥɢɛɪɨɜɤɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɧɚ ɜɚɲɟɦ ɭɫɬɪɨɣɫɬɜɟ, ɤɨɬɨɪɨɟ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɞɨɫɬɭɩɧɨɦ ɦɟɫɬɟ. ȼɵɩɨɥɧɢɬɟ ɤɚɥɢɛɪɨɜɤɭ ɜ ɭɞɨɛɧɨɦ 
ɦɟɫɬɟ, ɡɚɬɟɦ ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɟɣ ɭɞɥɢɧɟɧɢɹ ɩɨɪɬɨɜ, ɱɬɨɛɵ ɫɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɡɚɞɟɪɠɤɭ (ɮɚɡɨ-
ɜɵɣ ɫɞɜɢɝ) ɞɨ ɠɟɥɚɟɦɨɣ ɨɩɨɪɧɨɣ ɩɥɨɫɤɨɫɬɢ. Ɏɭɧɤɰɢɹ ɭɞɥɢɧɟɧɢɹ ɩɨɪɬɨɜ ɭ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɧɟ 
ɤɨɦɩɟɧɫɢɪɭɟɬ ɩɨɬɟɪɢ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɥɢɧɟ ɢ ɩɨɝɪɟɲɧɨɫɬɢ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɡɚ 
ɩɪɟɞɟɥɚɦɢ ɨɩɨɪɧɨɣ ɩɥɨɫɤɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ. 

ɉɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɟɣ ɭɞɥɢɧɟɧɢɹ ɩɨɪɬɨɜ ɬɚɤɠɟ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɞɨɛɚ-
ɜɢɬɶ ɞɥɢɧɭ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɜ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɤɨɧɮɢɝɭɪɚɰɢɸ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɵ ɭɠɟ ɜɵɩɨɥɧɢɥɢ ɤɚɥɢɛ-
ɪɨɜɤɭ. ɉɨɥɶɡɭɣɬɟɫɶ ɷɬɨɣ ɮɭɧɤɰɢɟɣ, ɱɬɨɛɵ "ɫɨɨɛɳɢɬɶ" ɚɧɚɥɢɡɚɬɨɪɭ FieldFox, ɱɬɨ ɜɵ ɞɨɛɚɜɢɥɢ ɷɬɭ ɞɥɢ-
ɧɭ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɩɨɪɬɭ. 
• ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɨɬɪɚɠɟɧɢɹ S11 ɢ S22 ɚɧɚɥɢɡɚɬɨɪ FieldFox ɭɞɜɚɢɜɚɟɬ ɜɜɟɞɟɧɧɵɟ ɜɚɦɢ ɡɧɚɱɟɧɢɹ 
ɭɞɥɢɧɟɧɢɹ ɩɨɪɬɨɜ, ɱɬɨɛɵ ɭɱɟɫɬɶ ɡɚɞɟɪɠɤɭ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɜ ɩɪɹɦɨɦ ɢ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜ-
ɥɟɧɢɢ. 



Ⱦɦɛɝɛ 6: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɱɠɪɠɤ (NA)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 64 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ S21 ɢ S12 ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɭɦɦɢɪɨɜɚɧɢɟ ɡɧɚɱɟɧɢɣ ɭɞɥɢ-
ɧɟɧɢɹ ɩɨɪɬɚ 1 ɢ ɩɨɪɬɚ 2. Эɬɨ ɭɱɢɬɵɜɚɟɬ ɨɛɳɭɸ ɡɚɞɟɪɠɤɭ ɫɢɝɧɚɥɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɱɟɪɟɡ ɩɨɪɬ 1 ɢ 
ɩɨɪɬ 2. 

Ɏɭɧɤɰɢɢ ɭɞɥɢɧɟɧɢɹ ɩɨɪɬɨɜ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɡɚɞɟɪɠɤɢ ɨɬɥɢɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: 

• Эɥɟɤɬɪɢɱɟɫɤɚɹ ɡɚɞɟɪɠɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɝɪɚɮɢɤɭ. 
• ɍɞɥɢɧɟɧɢɟ ɩɨɪɬɚ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɚɩɩɚɪɚɬɧɨɦɭ ɩɨɪɬɭ. 
Ɂɧɚɱɟɧɢɹ ɭɞɥɢɧɟɧɢɹ ɩɨɪɬɨɜ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɡɚɞɟɪɠɤɢ ɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɟɡɚɜɢɫɢɦɵɦ ɨɛɪɚɡɨɦ. 
ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɞɟɪɠɤɢ ɫɭɦɦɢɪɭɸɬɫɹ, ɤɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɨɛɟ ɷɬɢ ɮɭɧɤɰɢɢ. Ɏɭɧɤɰɢɹ ɷɥɟɤɬɪɢɱɟ-
ɫɤɨɣ ɡɚɞɟɪɠɤɢ ɨɩɢɫɚɧɚ ɜ ɪɚɡɞɟɥɟ 6.8. 

Ʉɚɤ ɩɪɢɦɟɧɹɬɶ ɭɞɥɢɧɟɧɢɟ ɩɨɪɬɨɜ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Port Extensions  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Port Extensions ON  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Port Extension  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɜɪɟɦɟɧɢ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨ-

ɪɨɬɧɨɣ ɪɭɱɤɢ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  ɢɥɢ ɜɵɛɟɪɢɬɟ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ (ɦɧɨɠɢɬɟɥɶ). 
ȼɵ ɦɨɠɟɬɟ ɬɚɤɠɟ ɭɫɬɚɧɨɜɢɬɶ ɭɞɥɢɧɟɧɢɟ ɩɨɪɬɨɜ ɩɭɬɟɦ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ  Meas Setup  4  , ɡɚɬɟɦ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ  Calibration  (ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ). 
 

   

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɭɞɥɢɧɟɧɢɹ ɩɨɪɬɨɜ ɢɧɞɢɰɢɪɭɟɬɫɹ ɮɢɡɢɱɟɫɤɚɹ ɞɥɢɧɚ ɭɞɥɢɧɟɧɢɹ  
(ɜ ɤɪɚɫɧɨɣ ɪɚɦɤɟ ɫɩɪɚɜɚ ɧɚ ɷɬɨɦ ɪɢɫɭɧɤɟ) ɩɪɢ ɬɟɤɭɳɟɣ ɭɫɬɚɧɨɜɤɟ ɦɧɨɠɢɬɟɥɹ  
ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ 

6.19 Ɇɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ (Velocity Factor) 

Ɂɧɚɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɡɚɞɟɪɠɤɢ ɢ ɭɞɥɢɧɟɧɢɹ ɩɨɪɬɨɜ ɜɜɨɞɹɬ ɤɚɤ ɡɚɞɟɪɠɤɭ ɢɥɢ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɞɥɢ-
ɧɭ ɜ ɟɞɢɧɢɰɚɯ ɜɪɟɦɟɧɢ. ȼɜɨɞ ɦɧɨɠɢɬɟɥɹ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ 
ɬɨɱɧɭɸ ɢɧɞɢɤɚɰɢɸ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɞɥɢɧɵ ɜ ɦɟɬɪɚɯ (ɧɨ ɧɟ ɜ ɮɭɬɚɯ), ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɜɜɟɞɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɡɚɞɟɪɠɤɢ. 

Ɇɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ (VF) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɧɨɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨ-
ɫɬɪɚɧɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɥɧ ɜ ɤɨɚɤɫɢɚɥɶɧɨɦ ɤɚɛɟɥɟ ɤ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜ ɜɚɤɭɭɦɟ. Ɋɟ-
ɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɡɚɜɢɫɢɬ ɨɬ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɞɢɷɥɟɤɬɪɢɤɚ 

ɤɚɛɟɥɹ εr. 
 Ɇɧɨɠиɬɟɥь ɫɤɨɪɨɫɬи ɪаɫɩɪɨɫɬɪаɧɟɧия ɫиɝɧаɥа = 1 / √ (εr) 
VF = 0,66 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɫɢɝɧɚɥɚ ɩɨ ɤɚɛɟɥɸ ɫ ɩɨɥɢɷɬɢɥɟɧɨɜɵɦ ɞɢɷɥɟɤɬɪɢɤɨɦ. 

VF = 1,0 (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɤɨɪɨɫɬɢ ɫɜɟɬɚ ɜ ɜɚɤɭɭɦɟ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Port Extensions  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Velocity Factor  . 

• ɋ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 0,1 ɞɨ 1,0 ɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter . 

ȼɵ ɦɨɠɟɬɟ ɬɚɤɠɟ ɭɫɬɚɧɨɜɢɬɶ ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ɩɭɬɟɦ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ 

 Meas Setup  4  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ  Calibration  (ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ). 



Ⱦɦɛɝɛ 6: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɱɠɪɠɤ (NA)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 65 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

6.20 Ɋɚɫɲɢɪɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɢɚɩɚɡɨɧɚ 

Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɡɧɨɫɬɶ (ɜ ɞɟɰɢɛɟɥɚɯ) ɦɟɠɞɭ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨ-
ɫɬɶɸ ɧɚ ɜɯɨɞɟ ɩɪɢɟɦɧɢɤɚ FieldFox (ɛɟɡ ɤɨɦɩɪɟɫɫɢɪɨɜɚɧɢɹ ɩɪɢɟɦɧɢɤɚ) ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɢɡɦɟɪɢɦɨɣ 
ɦɨɳɧɨɫɬɶɸ (ɲɭɦɨɜɨɣ ɩɨɪɨɝ). Ɍɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɩɨɜɵɲɚɟɬɫɹ, ɤɨɝɞɚ ɨɬɤɥɢɤ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɧɚ-
ɯɨɞɢɬɫɹ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɧɚ 10 ɞȻ ɜɵɲɟ ɲɭɦɨɜɨɝɨ ɩɨɪɨɝɚ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɟɡɭɥɶ-
ɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɜɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɧɚɯɨɞɢɥɢɫɶ ɜ ɩɪɟɞɟɥɚɯ ɷɬɢɯ ɝɪɚɧɢɰ. 

Ɉɞɧɢɦ ɢɡ ɬɟɯ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɲɢɪɨɤɢɣ ɞɢɧɚɦɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ, ɹɜɥɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɩɨɥɨɫɵ 
ɡɚɝɪɚɠɞɟɧɢɹ ɮɢɥɶɬɪɚ ɛɚɡɨɜɨɣ ɫɬɚɧɰɢɢ. 
 

 

 
 
 
ȼɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɷɬɢɯ ɝɪɚɧɢɰ 
ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɨɜɟɪɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. 

 
Ɉɩɢɫɚɧɧɚɹ ɧɢɠɟ ɩɪɨɰɟɞɭɪɚ ɦɨɠɟɬ ɩɨɦɨɱɶ ɜɚɦ ɪɚɫɲɢɪɢɬɶ ɞɢɧɚɦɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɜ ɪɟ-
ɠɢɦɟ ɚɧɚɥɢɡɚɬɨɪɚ ɰɟɩɟɣ (NA). Ɋɟɡɭɥɶɬɚɬɵ, ɤɨɬɨɪɵɟ ɜɵ ɭɜɢɞɢɬɟ, ɡɚɜɢɫɹɬ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɚɲɟɝɨ 
ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ. 

1. ɍɫɬɚɧɨɜɢɬɟ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ (Start) ɢ ɤɨɧɟɱɧɨɣ (Stop) ɱɚɫɬɨɬɵ. 

2. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas  4  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Output Power High  . 

3. ɍɫɬɚɧɨɜɢɬɟ ɭɡɤɭɸ ɩɨɥɨɫɭ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɵɟ ɤɥɚɜɢɲɢ  IF BW  ɢ  300 Hz  . 

4. ɍɫɬɚɧɨɜɢɬɟ ɭɫɪɟɞɧɟɧɢɟ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Average  ɢ 

ɜɜɟɞɢɬɟ 10. 

5. ȼɵɛɟɪɢɬɟ S21. 

6. ȼɵɩɨɥɧɢɬɟ ɤɚɥɢɛɪɨɜɤɭ ɧɨɪɦɢɪɨɜɚɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 8.7). 

7. ɉɪɢ ɪɚɡɨɦɤɧɭɬɨɦ ɜɵɯɨɞɟ RF OUT (ɩɨɪɬ-2) ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 

ɤɥɚɜɢɲɭ  Data–>Mem  . 

8. ɉɪɢɫɨɟɞɢɧɢɬɟ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ. 

ɇɚ ɷɬɨɦ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɚ S21 ɮɢɥɶɬɪɚ ɜ ɲɢɪɨɤɨɦ ɞɢɧɚɦɢɱɟɫɤɨɦ 
ɞɢɚɩɚɡɨɧɟ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɨɩɢɫɚɧɧɨɣ ɜɵɲɟ ɩɪɨɰɟɞɭɪɵ. 

  

ɋɢɧɹɹ ɥɢɧɢɹ – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɣ ɛɟɡ ɩɭɧɤɬɚ 7. 
ɑɟɪɧɚɹ ɥɢɧɢɹ – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɣ ɫ ɩɭɧɤɬɨɦ 7. 

 

Ⱦɢɧɚɦɢɱ.
ɞɢɚɩɚɡɨɧ



Ⱦɦɛɝɛ 7: Иɢɧɠɫɠɨɣɺ ɝɩ ɝɫɠɧɠɨɨɩɤ ɩɜɦɛɬɭɣ – ɩɪɱɣɺ 010  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 66 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

7 ɂɡɦɟɪɟɧɢɹ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ – ɨɩɰɢɹ 010 

ȼ ɪɟɠɢɦɟ ɚɧɚɥɢɡɚɬɨɪɚ ɰɟɩɟɣ (NA), ɨɩɰɢɹ 010 (Time Domain), ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɚɫɬɨɬɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 
ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɢ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɤɚɤ ɮɭɧɤɰɢɣ ɜɪɟɦɟɧɢ; ɩɪɢ ɷɬɨɦ ɩɨ ɨɫɢ ɏ ɨɬ-
ɤɥɚɞɵɜɚɟɬɫɹ ɜɪɟɦɹ, ɚ ɧɟ ɱɚɫɬɨɬɚ. Ɂɧɚɱɟɧɢɹ ɨɬɤɥɢɤɚ ɨɬɨɛɪɚɠɚɸɬɫɹ ɪɚɡɞɟɥɟɧɧɵɦɢ ɩɨ ɜɪɟɦɟɧɢ, ɱɬɨ 
ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɨɛɪɟɫɬɢ ɢɧɨɣ ɜɡɝɥɹɞ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɝɪɚɧɢɱɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ. 

ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ NA, ɤɨɬɨɪɵɟ ɧɟ ɹɜɥɹɸɬɫɹ ɫɩɟɰɢɮɢɱɧɵɦɢ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɜɨ ɜɪɟɦɟɧ-
ɧɨɣ ɨɛɥɚɫɬɢ, ɨɩɢɫɚɧɵ ɜ ɝɥɚɜɟ 6. 

ɋɨɞɟɪɠɚɧɢɟ ɝɥɚɜɵ 7 

7.1 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ ................................................................................................................................. 66 

7.2 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɨ ɜɪɟɦɟɧɧɭɸ ɨɛɥɚɫɬɶ ................................................... 67 

7.2.1 Ɍɚɛɥɢɰɚ Transform Settings ...................................................................................................... 67 

7.2.2 ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɢ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ .................................................................. 67 

7.2.3 Ɋɟɠɢɦ ɜɨɡɞɟɣɫɬɜɢɹ (Stimulus) ................................................................................................. 68 

7.2.4 ɍɫɬɚɧɨɜɤɚ Frequency Lowpass ................................................................................................. 68 

7.2.5 ɇɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɜɪɟɦɹ .................................................................................................. 68 

7.2.6 ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ............................................................................................. 68 

7.2.7 Ɏɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ ............................................................................................... 69 

7.2.8 Ɉɤɧɨ ɮɢɥɶɬɪɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ......................................................................................... 69 

7.2.9 ɉɨɝɨɧɧɨɟ ɡɚɬɭɯɚɧɢɟ ɢ ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ ............................... 70 

7.2.10 ɐɟɩɨɱɤɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ...................................................................................................... 70 

7.3 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɝɪɚɮɢɤɨɜ ...................................................................................................... 70 

7.4 ȼɪɟɦɟɧɧɚɹ ɫɟɥɟɤɰɢɹ (Gating) ............................................................................................................ 71 

7.4.1 ɉɚɪɚɦɟɬɪɵ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ Start, Stop, Center ɢ Span ................................................. 72 

7.4.2 Ɍɢɩ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ (Gating Type) .................................................................................. 72 

7.1 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ 

ȼ ɨɛɵɱɧɨɦ ɪɟɠɢɦɟ NA ɚɧɚɥɢɡɚɬɨɪ FieldFox ɢɡɦɟɪɹɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɤɚɤ ɮɭɧɤɰɢɸ 
ɱɚɫɬɨɬɵ. ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ (ɨɩɰɢɹ 010) ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɚɫɬɨɬɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɞɥɹ 
ɜɵɱɢɫɥɟɧɢɹ ɨɛɪɚɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɢ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɤɚɤ ɮɭɧɤɰɢɣ 
ɜɪɟɦɟɧɢ (ɩɨ ɨɫɢ ɏ ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɩɪɢ ɷɬɨɦ ɜɪɟɦɹ). Ɂɧɚɱɟɧɢɹ ɨɬɤɥɢɤɚ ɨɬɨɛɪɚɠɚɸɬɫɹ ɪɚɡɞɟɥɟɧɧɵɦɢ 
ɩɨ ɜɪɟɦɟɧɢ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɨɛɪɟɫɬɢ ɢɧɨɣ ɜɡɝɥɹɞ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɝɪɚɧɢɱɟɧɢɹ ɨɛɴɟɤɬɚ 
ɢɫɩɵɬɚɧɢɣ. 

ɇɚ ɫɥɟɞɭɸɳɢɯ ɝɪɚɮɢɤɚɯ ɩɨɤɚɡɚɧɨ ɫɪɚɜɧɟɧɢɟ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɨɬɪɚɠɟɧɢɹ ɜ ɤɚɛɟɥɟ ɜ 
ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ. Ʉɚɛɟɥɶ ɢɦɟɟɬ ɞɜɚ ɢɡɝɢɛɚ. Ʉɚɠɞɵɣ ɢɡɝɢɛ ɜɧɨɫɢɬ ɪɚɫɫɨɝɥɚ-
ɫɨɜɚɧɢɟ ɜ ɜɨɥɧɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɥɢɧɢɢ. 

  
 ɑɚɫɬɨɬɚ ȼɪɟɦɹ 
 
Ƚɪɚɮɢɤ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ S11 ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɨɬɪɚɠɟɧɢɹ, ɜɵɡɜɚɧɧɵɟ ɪɚɫ-
ɫɨɝɥɚɫɨɜɚɧɢɟɦ ɜ ɤɚɛɟɥɟ. Ɉɞɧɚɤɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɧɟɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɚ ɜɨɡɧɢɤɧɨ-
ɜɟɧɢɹ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɜ ɤɚɛɟɥɟ. 

Ƚɪɚɮɢɤ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ ɨɬɨɛɪɚɠɚɟɬ ɤɚɤ ɦɟɫɬɚ, ɬɚɤ ɢ ɪɚɡɦɟɪ ɤɚɠɞɨɣ 
ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ. Эɬɨɬ ɝɪɚɮɢɤ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜɬɨɪɨɣ ɢɡɝɢɛ ɤɚɛɟɥɹ ɹɜɥɹɟɬɫɹ ɦɟɫɬɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ. Эɬɨ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɟ ɦɨɠɧɨ ɭɞɚɥɢɬɶ ɢɡ ɝɪɚɮɢɤɚ ɩɭɬɟɦ ɜɪɟɦɟɧɧɨɣ 
ɫɟɥɟɤɰɢɢ (ɫɦ. ɪɚɡɞɟɥ 7.4), ɬɨɝɞɚ ɝɪɚɮɢɤ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɬɚɤ, ɤɚɤ ɛɭɞɬɨ ɧɟɬ ɧɢɤɚ-
ɤɨɝɨ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ. 

ȼɟɪɯɧɢɣ ɩɪɟɞɟɥ 



Ⱦɦɛɝɛ 7: Иɢɧɠɫɠɨɣɺ ɝɩ ɝɫɠɧɠɨɨɩɤ ɩɜɦɛɬɭɣ – ɩɪɱɣɺ 010  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 67 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ɇɚɪɤɟɪɵ, ɫɨɡɞɚɧɧɵɟ ɧɚ ɝɪɚɮɢɤɟ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɭɤɚɡɚɧɢɹ ɪɚɫɫɬɨɹ-
ɧɢɹ ɨɬ ɨɩɨɪɧɨɣ ɩɥɨɫɤɨɫɬɢ ɞɨ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɜ ɤɚɛɟɥɟ. 

ɉɨɞɪɨɛɧɨɟ ɢɡɥɨɠɟɧɢɟ ɬɟɨɪɢɢ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ ɫɨɞɟɪɠɢɬɫɹ ɜ ɞɨɤɭɦɟɧɬɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɫɚɣɬɟ: 
 http://literature.cdn.keysight.com/litweb/pdf/5989-5723EN.pdf 

7.2 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɨ ɜɪɟɦɟɧɧɭɸ ɨɛɥɚɫɬɶ 

Ȼɨɥɶɲɢɧɫɬɜɨ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɢ ɜɵɩɨɥɧɹɬɶ ɜ ɬɚɛɥɢɰɟ 
Transform Settings. 

7.2.1 Ɍɚɛɥɢɰɚ Transform Settings 

ɇɢɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɬɨɦ ɩɨɪɹɞɤɟ, ɜ ɤɚɤɨɦ ɨɧɢ ɩɨɹɜɥɹɸɬɫɹ ɜ ɩɭɧɤɬɚɯ ɦɟɧɸ 
Transform Settings. 

Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɬɚɛɥɢɰɟ Transform Settings 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Transform  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Transform Settings  . 

• ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Next Page  ɢ  Previous Page , ɱɬɨɛɵ ɭɜɢɞɟɬɶ ɜɫɟ ɭɫɬɚɧɨɜɤɢ 
ɩɚɪɚɦɟɬɪɨɜ. 

• ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɚ: 

∗ ɉɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |    ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ, ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɭɫɬɚɧɨɜɤɭ. 

∗ ɑɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. Ɂɚɬɟɦ 

ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ  Enter  ɢɥɢ ɜɵɛɪɚɬɶ ɫɭɮɮɢɤɫ (ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ). 

∗ ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɬɪɟɛɭɟɬɫɹ ɧɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  , ɱɬɨɛɵ ɩɟɪɟɤɥɸɱɢɬɶ ɡɧɚɱɟ-
ɧɢɟ. ȼ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɞɪɭɝɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ 
ɡɧɚɱɟɧɢɟ.  

∗ Ʉɨɝɞɚ ɜɵ ɡɚɜɟɪɲɢɬɟ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done Edit . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Dock Window  , ɱɬɨɛɵ ɩɟɪɟɦɟɫɬɢɬɶ ɬɚɛɥɢɰɭ Settings ɜ ɧɟɤɨɬɨ-
ɪɨɟ ɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɤɧɚ ɝɪɚɮɢɤɚ. ɍɫɬɚɧɨɜɤɚ Dock Window ɫɨɯɪɚɧɹɟɬɫɹ ɞɨ ɤɨɦɚɧɞɵ Pre-
set. ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗ Full (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) – ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɨɥɶɤɨ ɬɚɛɥɢɰɚ Settings. Ɉɤɧɨ ɝɪɚɮɢɤɚ 
ɜɪɟɦɟɧɧɨ ɫɤɪɵɬɨ. 

∗ Left – ɬɚɛɥɢɰɚ Settings ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɥɟɜɚ ɨɬ ɨɤɧɚ ɝɪɚɮɢɤɚ. 

∗ Bottom – ɬɚɛɥɢɰɚ Settings ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɨɞ ɨɤɧɨɦ ɝɪɚɮɢɤɚ. 

• ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɢɡɦɟɧɟɧɢɹ ɜɫɟɯ ɭɫɬɚɧɨɜɨɤ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done , ɱɬɨɛɵ ɫɨ-
ɯɪɚɧɢɬɶ ɜɚɲɢ ɭɫɬɚɧɨɜɤɢ ɜ ɩɚɦɹɬɢ. 

7.2.2 ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɢ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ 

Ʉɚɤ ɢ ɜ ɪɟɠɢɦɟ ɋȺɌ, ɜɫɟ ɢɡɦɟɪɟɧɢɹ ɜ ɪɟɠɢɦɟ Time Domain ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. Ɂɚɬɟɦ 
ɜɵɱɢɫɥɹɟɬɫɹ ɜɪɟɦɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ. ȼɵɛɟɪɢɬɟ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚ-
ɡɨɧ, ɢɡ ɤɨɬɨɪɨɝɨ ɞɨɥɠɧɵ ɜɵɱɢɫɥɹɬɶɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ. ɍɜɟɥɢɱɟɧɢɟ ɤɨ-
ɥɢɱɟɫɬɜɚ ɬɨɱɟɤ ɞɚɧɧɵɯ ɩɪɢɜɨɞɢɬ ɤ ɭɥɭɱɲɟɧɢɸ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. Ɉɞɧɚɤɨ ɩɪɢ 
ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɬɨɱɟɤ ɨɛɵɱɧɨ ɡɚɦɟɞɥɹɟɬɫɹ ɪɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ. 

ɍɫɬɚɧɨɜɢɬɟ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɢ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ ɞɨ ɜɵɛɨɪɚ ɪɟɠɢɦɚ ɜɨɡɞɟɣɫɬɜɢɹ (Stimulus 
Mode). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 68 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

7.2.3 Ɋɟɠɢɦ ɜɨɡɞɟɣɫɬɜɢɹ (Stimulus) 

ɋɭɳɟɫɬɜɭɟɬ ɬɪɢ ɜɚɪɢɚɧɬɚ ɩɪɢɦɟɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɨ ɜɪɟɦɟɧɧɭɸ ɨɛɥɚɫɬɶ. Ʉɚɠɞɵɣ 
ɦɟɬɨɞ ɢɦɟɟɬ ɫɜɨɸ ɫɩɟɰɢɮɢɤɭ ɩɪɢɦɟɧɟɧɢɹ. 

•  Lowpass Impulse  – ɫɚɦɨɟ ɜɵɫɨɤɨɟ ɪɚɡɪɟɲɟɧɢɟ. Эɬɨɬ ɦɟɬɨɞ ɧɚɢɛɨɥɟɟ ɩɨɥɟɡɟɧ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ 
ɫɥɚɛɵɯ ɨɬɤɥɢɤɨɜ ɜ ɭɫɬɪɨɣɫɬɜɚɯ, ɩɪɨɩɭɫɤɚɸɳɢɯ ɧɢɡɤɨɱɚɫɬɨɬɧɵɟ ɫɢɝɧɚɥɵ, ɧɚɩɪɢɦɟɪ, ɜ ɤɚɛɟɥɹɯ. 

•  Lowpass Step  – ɧɚɢɛɨɥɶɲɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɹɜɥɟɧɢɹ ɢɧɞɭɤɬɢɜɧɵɯ ɢ ɟɦɤɨɫɬɧɵɯ ɧɟɨɞɧɨɪɨɞɧɨ-
ɫɬɟɣ ɜ ɭɫɬɪɨɣɫɬɜɚɯ, ɩɪɨɩɭɫɤɚɸɳɢɯ ɧɢɡɤɨɱɚɫɬɨɬɧɵɟ ɫɢɝɧɚɥɵ, ɧɚɩɪɢɦɟɪ, ɜ ɤɚɛɟɥɹɯ. 

 ȼ ɨɛɨɢɯ ɪɟɠɢɦɚɯ Lowpass ɷɤɫɬɪɚɩɨɥɢɪɭɸɬɫɹ ɱɚɫɬɨɬɵ ɜɧɢɡ ɞɨ 0 Ƚɰ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɱɚɫ-
ɬɨɬɵ. ɉɨɷɬɨɦɭ, ɤɨɝɞɚ ɜɵɛɪɚɧ ɨɞɢɧ ɢɡ ɷɬɢɯ ɪɟɠɢɦɨɜ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢɦɟɧɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ Set 
Freq. Low Pass ɞɥɹ ɩɨɞɫɬɪɨɣɤɢ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ ɱɚɫɬɨɬɵ (ɫɦ. ɧɢɠɟ ɩɨɞɪɚɡɞɟɥ 7.2.4). 

 Ʉɨɝɞɚ ɢɡɦɟɧɹɸɬ ɧɚɱɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɢɥɢ ɪɚɡɪɟɲɟɧɢɟ ɩɨɫɥɟ ɜɵɛɨɪɚ ɪɟɠɢɦɚ Lowpass, ɪɟɠɢɦ ɜɨɡ-
ɞɟɣɫɬɜɢɹ (Stimulus) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ Band Pass ɢ ɨɬɤɥɸɱɚɟɬɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ. 

•  Band Pass  – ɩɪɨɫɬɟɣɲɢɣ ɦɟɬɨɞ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɫ ɥɸɛɨɣ ɪɚɡɜɟɪɬɤɨɣ ɱɚɫɬɨɬɵ. ɇɚɢɛɨ-
ɥɟɟ ɩɨɥɟɡɟɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɭɫɬɪɨɣɫɬɜ ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ ɩɨɥɨɫɨɣ ɩɪɨɩɭɫɤɚɧɢɹ, ɧɚɩɪɢɦɟɪ, ɮɢɥɶɬɪɨɜ 
ɢ ɤɚɛɟɥɟɣ, ɪɚɡɜɹɡɚɧɧɵɯ ɨɬ ɩɨɫɬɨɹɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ. Эɬɨɬ ɪɟɠɢɦ ɧɟ ɩɨɤɚɡɵɜɚɟɬ ɟɦɤɨɫɬɧɨɟ ɢ 
ɢɧɞɭɤɬɢɜɧɨɟ ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. ɉɪɢ ɨɞɢɧɚɤɨɜɨɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɢ ɨɞɢɧɚɤɨɜɨɦ ɤɨ-
ɥɢɱɟɫɬɜɟ ɬɨɱɟɤ ɷɬɨɬ ɦɟɬɨɞ ɢɦɟɟɬ ɭɞɜɨɟɧɧɭɸ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɨɜ, ɱɬɨ ɫɤɪɵɜɚɟɬ ɛɥɢɡɤɨ ɪɚɫɩɨ-
ɥɨɠɟɧɧɵɟ ɨɬɤɥɢɤɢ ɢ ɭɯɭɞɲɚɟɬ ɪɚɡɪɟɲɟɧɢɟ. 

7.2.4 ɍɫɬɚɧɨɜɤɚ Frequency Lowpass 

      ɉɊɂɆȿɑȺɇɂȿ        

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɜɵɛɨɪɟ ɨɞɧɨɝɨ ɢɡ ɦɟɬɨɞɨɜ Lowpass. 

ɉɪɢɦɟɧɹɬɶ ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɚɯ Lowpass. Ʉɨɝɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɷɬɚ ɭɫɬɚɧɨɜɤɚ, ɧɚɱɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
ɩɨɞɫɬɪɚɢɜɚɟɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɷɬɨɦɭ ɡɧɚɱɟɧɢɸ ɛɵɥɨ ɤɪɚɬɧɨ ɡɧɚɱɟɧɢɟ ɤɨɧɟɱɧɨɣ ɱɚɫɬɨɬɵ. ɇɚɱɚɥɶɧɚɹ ɱɚɫ-
ɬɨɬɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 ɇачаɥьɧая чаɫɬɨɬа Low Pass = ɤɨɧɟчɧая чаɫɬɨɬа / ɤɨɥичɟɫɬɜɨ ɬɨчɟɤ 

7.2.5 ɇɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɜɪɟɦɹ 

ɋɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɟɝɭɥɢɪɭɸɬ ɪɚɡɪɟɲɟɧɢɟ ɨɬɨɛɪɚɠɟɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɪɚɫɬɹ-
ɝɢɜɚɬɶ ɢ ɫɠɢɦɚɬɶ ɝɪɚɮɢɤ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɝɨ ɢɥɢ ɤɨɧɟɱɧɨɝɨ ɜɪɟɦɟɧɢ ɜɨɡɦɨɠ-
ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɤɨɪɪɟɤɰɢɹ ɷɬɢɯ ɡɧɚɱɟɧɢɣ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɨɬɨɛɪɚɠɟɧɢɹ ɞɨ ɨɞɧɨɝɨ ɫɜɨɛɨɞɧɨɝɨ ɨɬ 
ɥɨɠɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬɤɥɢɤɚ ɧɚ ɥɸɛɨɣ ɫɬɨɪɨɧɟ ɨɬ ɧɭɥɟɜɨɝɨ ɜɪɟɦɟɧɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɧɚɱɚɥɶɧɨɟ ɢ ɤɨɧɟɱɧɨɟ ɜɪɟɦɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Transform  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Transform Start Stop  . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Start  – ɭɫɬɚɧɨɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 

∗  Stop  – ɭɫɬɚɧɨɜɤɚ ɤɨɧɟɱɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɇɭɥɶ (0) ɫɟɤɭɧɞ ɜɫɟɝɞɚ ɹɜɥɹɟɬɫɹ ɩɪɩɫɨɩɤ ɪɦɩɬɥɩɬɭɷɹ ɥɛɦɣɜɫɩɝɥɣ. Ɉɬɪɢɰɚɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɥɟɡɧɵ ɩɪɢ ɩɟ-
ɪɟɦɟɳɟɧɢɢ ɨɩɨɪɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

7.2.6 ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ 

Ʉɨɝɞɚ ɧɚ ɝɪɚɮɢɤɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ ɢɦɟɸɬɫɹ ɦɚɪɤɟɪɵ, ɬɨ ɡɧɚɱɟɧɢɹ ɦɚɪ-
ɤɟɪɚ ɨɫɢ ɏ ɢɧɞɢɰɢɪɭɟɬɫɹ ɜ ɟɞɢɧɢɰɚɯ ɜɪɟɦɟɧɢ (ɫɟɤɭɧɞɚɯ) ɢ ɜ ɟɞɢɧɢɰɚɯ ɪɚɫɫɬɨɹɧɢɹ. ȼɵɛɟɪɢɬɟ ɟɞɢɧɢɰɭ 
ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ, ɜ ɤɨɬɨɪɨɣ ɞɨɥɠɧɵ ɜɵɪɚɠɚɬɶɫɹ ɩɨɤɚɡɚɧɢɹ ɦɚɪɤɟɪɚ ɪɚɫɫɬɨɹɧɢɹ. ȼɚɪɢɚɧɬɵ ɜɵ-
ɛɨɪɚ: m (ɦɟɬɪ) ɢɥɢ Feet (ɮɭɬ). 
ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɠɟ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɜ 
ɥɢɧɢɢ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 7.2.9). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 69 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

7.2.7 Ɏɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ 

ɍɫɬɚɧɨɜɤɚ Window Layout ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɝɪɚɮɢɤɨɜ ɢɥɢ ɞɥɹ ɜɵɛɨɪɚ ɧɨ-
ɜɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɠɟ ɫɨɡɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ. 
ȼɚɪɢɚɧɬɵ ɭɫɬɚɧɨɜɤɢ: ɯ1, ɯ2, ɯ2ɇ, ɯ3ɇ ɢ ɯ4. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 6.3. 

7.2.8 Ɉɤɧɨ ɮɢɥɶɬɪɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ȼ ɪɟɡɭɥɶɬɚɬɚɯ ɢɡɦɟɪɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ, ɢɦɟɸɬɫɹ ɪɟɡɤɢɟ ɩɟɪɟɯɨɞɵ ɧɚ ɧɚɱɚɥɶɧɨɣ 
ɱɚɫɬɨɬɟ ɢ ɤɨɧɟɱɧɨɣ ɱɚɫɬɨɬɟ, ɤɨɬɨɪɵɟ ɜɵɡɵɜɚɸɬ ɜɵɛɪɨɫɵ ɢ "ɡɜɨɧ" ɧɚ ɨɬɤɥɢɤɟ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ. 
ɍɫɬɚɧɨɜɤɚ ɨɤɧɚ ɮɢɥɶɬɪɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ (Transform Window) ɫɝɥɚɠɢɜɚɟɬ ɷɬɢ ɩɟɪɟɯɨɞɵ, ɨɞɧɚɤɨ ɜɵ 
ɞɨɥɠɧɵ ɫɞɟɥɚɬɶ ɤɨɦɩɪɨɦɢɫɫɧɵɣ ɜɵɛɨɪ ɮɢɥɶɬɪɚɰɢɢ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ. 

ɍɫɬɚɧɨɜɤɚ Transform Window ɩɪɢɦɟɧɹɟɬɫɹ ɤɨ ɜɫɟɦ ɝɪɚɮɢɤɚɦ. 
 

  

Ʉɚɤ ɜɵɩɨɥɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɨɤɧɚ ɮɢɥɶɬɪɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Transform  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Transform Window  . 

ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɜɵɩɨɥɧɢɬɶ ɭɤɚɡɚɧɧɵɟ 
ɧɢɠɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. Эɬɢ ɩɚɪɚɦɟɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ, ɤɚɤ ɜ ɬɚɛɥɢɰɟ Trans-
form Settings (ɫɦ. ɩɨɞɪɚɡɞɟɥ 7.2.1). 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɨɤɧɚ ɮɢɥɶɬɪɚɰɢɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɸɛɨɣ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɜɚɪɢɚɧɬɨɜ. 
Ɂɧɚɱɟɧɢɹ Impulse Width ɜɵɱɢɫɥɹɸɬɫɹ ɢɡ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢ ɡɧɚɱɟɧɢɹ Kaiser Beta. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 70 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

7.2.9 ɉɨɝɨɧɧɨɟ ɡɚɬɭɯɚɧɢɟ ɢ ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɧɟ ɩɪɨɢɡɜɨɞɢɬ ɤɨɪɪɟɤɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜɨ ɜɪɟɦɟɧɧɨɣ 
ɨɛɥɚɫɬɢ ɞɥɹ ɭɱɟɬɚ ɫɨɛɫɬɜɟɧɧɵɯ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ. Ɉɞɧɚɤɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɫɥɟɞɭɟɬ 
ɭɱɢɬɵɜɚɬɶ ɩɨɝɨɧɧɨɟ ɡɚɬɭɯɚɧɢɟ ɜ ɥɢɧɢɢ (Line Loss) ɢ ɦɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ 
(Velocity Factor). 

∗ Ɇɧɨɠɢɬɟɥɶ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɚ (VF) ɹɜɥɹɟɬɫɹ ɫɜɨɣɫɬɜɨɦ ɦɚɬɟɪɢɚɥɚ ɤɚɛɟɥɹ. Ɂɧɚɱɟ-
ɧɢɟ VF = 1,0 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɤɨɪɨɫɬɢ ɫɜɟɬɚ ɜ ɜɚɤɭɭɦɟ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ 
ɫɤɨɪɨɫɬɶɸ. Ʉɚɛɟɥɶ ɫ ɩɨɥɢɷɬɢɥɟɧɨɜɵɦ ɞɢɷɥɟɤɬɪɢɤɨɦ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ VF = 0,66, ɚ ɤɚɛɟɥɶ ɫ ɮɬɨɪɨ-
ɩɥɚɫɬɨɜɵɦ (ɬɟɮɥɨɧɨɜɵɦ) ɞɢɷɥɟɤɬɪɢɤɨɦ – ɡɧɚɱɟɧɢɟ VF = 0,7. 

∗ ɉɨɝɨɧɧɨɟ ɡɚɬɭɯɚɧɢɟ ɜɵɪɚɠɚɟɬɫɹ ɜ ɞɟɰɢɛɟɥɚɯ ɧɚ ɦɟɬɪ (ɢɥɢ ɮɭɬ). ɉɨɬɟɪɢ ɜ ɤɚɛɟɥɟ (ɜ ɞɟɰɢɛɟɥɚɯ) 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɟɝɨ ɞɥɢɧɟ ɢ ɱɚɫɬɨɬɟ ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɣ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨ ɤɚɛɟɥɸ. 

ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ, ɩɨɤɚɡɵɜɚɸɳɢɣ, ɤɚɤ ɞɟɣɫɬɜɭɟɬ ɩɨɝɨɧɧɨɟ ɡɚɬɭɯɚɧɢɟ. 

Ɋɚɫɫɦɨɬɪɢɦ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɤɚɛɟɥɶ ɩɟɪɟɞɚɱɢ ɞɥɢɧɨɣ 100 ɦɟɬɪɨɜ. Ɂɧɚɱɟ-
ɧɢɟ ɩɨɝɨɧɧɨɝɨ ɡɚɬɭɯɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 0,1 ɞȻ/ɦ. Эɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɢɝɧɚɥ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɣɫɹ ɩɨ ɤɚ-
ɛɟɥɸ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɢɫɩɵɬɵɜɚɟɬ ɩɨɬɟɪɸ ɦɨɳɧɨɫɬɢ ɜ 10 ɞȻ ɧɚ ɜɫɟɣ ɞɥɢɧɟ (100 ɦ × 1 ɞȻ/ɦ). 
ɉɨɫɤɨɥɶɤɭ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɵɩɨɥɧɹɟɬ ɷɬɨ ɢɡɦɟɪɟɧɢɟ ɫ ɨɞɧɢɦ ɩɨɪɬɨɦ, ɬɨ ɬɟɫɬɨɜɵɣ ɫɢɝɧɚɥ ɨɫɥɚɛ-
ɥɹɟɬɫɹ ɧɚ 20 ɞȻ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɬɭɞɚ ɢ ɨɛɪɚɬɧɨ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɤɚɛɟɥɹ. 

Ⱦɥɹ ɢɥɥɸɫɬɪɚɰɢɢ ɷɬɨɝɨ ɮɚɤɬɨɪɚ ɩɪɢɫɨɟɞɢɧɢɬɟ ɤ ɤɨɧɰɭ ɤɚɛɟɥɹ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ 
(OPEN), ɢɦɢɬɢɪɭɸɳɭɸ ɫɚɦɵɣ ɤɪɭɩɧɵɣ ɞɟɮɟɤɬ, ɞɥɹ ɫɬɨɩɪɨɰɟɧɬɧɨɝɨ ɨɬɪɚɠɟɧɢɹ ɬɟɫɬɨɜɨɝɨ ɫɢɝɧɚɥɚ 300 
ɆȽɰ. 

Ȼɟɡ ɤɨɦɩɟɧɫɚɰɢɢ ɞɥɹ ɭɱɟɬɚ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ ɩɨɥɭɱɢɦ ɨɬɤɥɢɤ –20 ɞȻ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 100 ɦɟɬɪɨɜ, ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɳɢɣ ɪɚɡɨɦɤɧɭɬɨɟ ɫɨɫɬɨɹɧɢɟ ɧɚ ɞɚɥɶɧɟɦ ɤɨɧɰɟ ɤɚɛɟɥɹ. Эɬɨ ɩɨɥɭɱɚɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɨɫɥɚɛ-
ɥɟɧɢɹ ɫɢɝɧɚɥɚ ɧɚ 10 ɞȻ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

ɋ ɤɨɦɩɟɧɫɚɰɢɟɣ ɞɥɹ ɭɱɟɬɚ ɩɨɬɟɪɶ ɜ ɤɚɛɟɥɟ ɫɨɝɥɚɫɧɨ ɫɩɟɰɢɮɢɤɚɰɢɢ ɢɡɝɨɬɨɜɢɬɟɥɹ ɚɧɚɥɢɡɚɬɨɪ Field-
Fox ɤɨɦɩɟɧɫɢɪɭɟɬ ɝɪɚɮɢɤ ɬɚɤ, ɤɚɤ ɛɭɞɬɨ ɛɵ ɫɢɝɧɚɥ ɭɫɢɥɢɜɚɥɫɹ ɧɚ +20 ɞȻ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɫɬɨ-
ɦɟɬɪɨɜɵɣ ɤɚɛɟɥɶ. ɉɨɷɬɨɦɭ ɞɥɹ ɫɬɨɩɪɨɰɟɧɬɧɨɝɨ ɨɬɪɚɠɟɧɢɹ ɢɧɞɢɰɢɪɭɟɬɫɹ ɨɬɤɥɢɤ 0 ɞȻ. 

7.2.10  ɐɟɩɨɱɤɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 

Эɬɚ ɭɫɬɚɧɨɜɤɚ (Data Chain), ɤɨɬɨɪɚɹ ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɜ ɬɚɛɥɢɰɟ Settings, ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ, 
ɩɪɢɧɹɬɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ, ɤɨɝɞɚ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɪɟɞɭɫɬɚɧɨɜɤɟ (Preset). ȼɵɛɟɪɢɬɟ 
ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

• Standard – ɧɨɪɦɚɥɶɧɚɹ ɰɟɩɨɱɤɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɚɧɚɥɢɡɚɬɨɪɟ FieldFox. ȼɵɱɢɫɥɟɧɢɟ ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟ ɤɨɪɪɟɤɰɢɢ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɫ ɝɪɚɮɢɤɚɦɢ. 

• 8510 – ɰɟɩɨɱɤɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɚɧɚɥɢɡɚɬɨɪɟ ɰɟɩɟɣ Keysight 8510. 
ȼɵɱɢɫɥɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɞɨ ɤɨɪɪɟɤɰɢɢ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɨɩɟɪɚɰɢɣ ɫ ɝɪɚɮɢɤɚɦɢ. Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ 
ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ: http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

7.3 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɝɪɚɮɢɤɨɜ 

ɋɥɟɞɭɸɳɢɟ ɞɜɟ ɭɫɬɚɧɨɜɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɧɵɦ ɝɪɚɮɢɤɚɦ. 

Transform Enable 

ȼɜɨɞ ɜ ɞɟɣɫɬɜɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɨ ɜɪɟɦɟɧɧɭɸ ɨɛɥɚɫɬɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɝɪɚɮɢɤɚ. 

• ȼɵɛɟɪɢɬɟ ɝɪɚɮɢɤ. 
• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Transforrm  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  On  – ɝɪɚɮɢɤ ɨɬɨɛɪɚɠɚɟɬ ɞɚɧɧɵɟ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ. 

∗  Off  – ɝɪɚɮɢɤ ɨɬɨɛɪɚɠɚɟɬ ɞɚɧɧɵɟ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 71 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Gate Enable 

ȼɜɨɞ ɜ ɞɟɣɫɬɜɢɟ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɝɪɚɮɢɤɚ. 

• ȼɵɛɟɪɢɬɟ ɝɪɚɮɢɤ. 
• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Transforrm  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Gating  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  On  – ɜɵɩɨɥɧɹɟɬɫɹ ɜɪɟɦɟɧɧɚɹ ɫɟɥɟɤɰɢɹ. 

∗  Off  – ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜɪɟɦɟɧɧɚɹ ɫɟɥɟɤɰɢɹ. 

7.4 ȼɪɟɦɟɧɧɚɹ ɫɟɥɟɤɰɢɹ (Gating) 

Ɏɭɧɤɰɢɹ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ ɹɜɥɹɟɬɫɹ, ɜɟɪɨɹɬɧɨ, ɧɚɢɛɨɥɟɟ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɩɪɟɨɛ-
ɪɚɡɨɜɚɧɢɹ ɜɨ ɜɪɟɦɟɧɧɭɸ ɨɛɥɚɫɬɶ. ɉɪɢ ɧɚɛɥɸɞɟɧɢɢ ɝɪɚɮɢɤɚ ɜɪɟɦɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɫɬɪɨɣɫɬɜɚ 
ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɮɭɧɤɰɢɸ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ (ɫɬɪɨɛɢɪɨɜɚɧɢɹ) ɞɥɹ "ɜɢɪɬɭɚɥɶɧɨɝɨ ɭɞɚɥɟɧɢɹ" ɧɟɠɟ-
ɥɚɬɟɥɶɧɵɯ ɨɬɤɥɢɤɨɜ. ȼɵ ɦɨɠɟɬɟ ɡɚɬɟɦ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɢɞɟɬɶ ɝɪɚɮɢɤ ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚɤ, 
ɤɚɤ ɛɭɞɬɨ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɧɟɠɟɥɚɬɟɥɶɧɵɣ ɨɬɤɥɢɤ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɢɡɦɟɪɹɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɫɬ-
ɪɨɣɫɬɜ, ɭɫɬɪɚɧɹɹ ɜɥɢɹɧɢɟ ɬɚɤɢɯ ɜɧɟɲɧɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɚɤ ɫɨɟɞɢɧɢɬɟɥɢ ɢ ɩɟɪɟɯɨɞɧɢɤɢ. 

ȼɪɟɦɟɧɧɭɸ ɫɟɥɟɤɰɢɸ ɥɭɱɲɟ ɜɫɟɝɨ ɜɵɩɨɥɧɹɬɶ, ɧɚɛɥɸɞɚɹ ɝɪɚɮɢɤ ɜɪɟɦɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ɍɨɝɞɚ 
ɦɨɠɧɨ ɥɢɛɨ ɜɵɤɥɸɱɢɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɨ ɜɪɟɦɟɧɧɭɸ ɨɛɥɚɫɬɶ, ɥɢɛɨ ɧɚɛɥɸɞɚɬɶ ɨɬɞɟɥɶɧɵɣ ɝɪɚɮɢɤ 
ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɧɚ ɤɨɬɨɪɨɦ ɧɟɠɟɥɚɬɟɥɶɧɵɟ ɷɮɮɟɤɬɵ ɭɞɚɥɟɧɵ ɛɥɚɝɨɞɚɪɹ ɜɪɟɦɟɧɧɨɣ ɫɟ-
ɥɟɤɰɢɢ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ʉɨɝɞɚ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɜ ɨɛɴɟɤɬɟ ɢɫɩɵɬɚɧɢɣ ɨɬɪɚɠɚɟɬ ɷɧɟɪɝɢɸ, ɷɬɚ ɷɧɟɪɝɢɹ ɦɨɠɟɬ ɧɟ ɞɨɯɨɞɢɬɶ ɞɨ ɫɥɟɞɭɸɳɢɯ 
ɧɟɨɞɧɨɪɨɞɧɨɫɬɟɣ. Эɬɨ ɦɨɠɟɬ "ɧɛɬɥɣɫɩɝɛɭɷ" ɢɥɢ ɫɤɪɵɜɚɬɶ ɪɟɚɥɶɧɵɣ ɨɬɤɥɢɤ, ɤɨɬɨɪɵɣ ɩɨɹɜɢɥɫɹ ɛɵ, ɟɫɥɢ ɛɵ ɧɟ 
ɛɵɥɨ ɩɪɟɞɵɞɭɳɢɯ ɧɟɨɞɧɨɪɨɞɧɨɫɬɟɣ. Ɏɭɧɤɰɢɹ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ ɧɟ ɭɫɬɪɚɧɹɟɬ ɷɮɮɟɤɬɵ ɬɚɤɨɝɨ ɪɨɞɚ. 

ɇɚ ɷɬɨɦ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɜɪɟɦɟɧɧɚɹ ɫɟɥɟɤɰɢɹ ɦɨɠɟɬ ɜɥɢɹɬɶ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. 

   

ȼɫɟ ɱɟɬɵɪɟ ɝɪɚɮɢɤɚ ɨɬɨɛɪɚɠɚɸɬ ɨɞɧɨ ɢ ɬɨ ɠɟ ɢɡɦɟɪɟɧɢɟ S11 

Ƚɪɚɮɢɤ 1 ɨɬɨɛɪɚɠɚɟɬ ɱɚɫɬɨɬɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɛɟɡ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ. 

Ƚɪɚɮɢɤ 2 ɨɬɨɛɪɚɠɚɟɬ ɜɪɟɦɟɧɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɛɟɡ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ. 

Ƚɪɚɮɢɤ 3 ɨɬɨɛɪɚɠɚɟɬ ɜɪɟɦɟɧɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɟɣ. 

Ƚɪɚɮɢɤ 4 ɨɬɨɛɪɚɠɚɟɬ ɱɚɫɬɨɬɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɟɣ. 



Ⱦɦɛɝɛ 7: Иɢɧɠɫɠɨɣɺ ɝɩ ɝɫɠɧɠɨɨɩɤ ɩɜɦɛɬɭɣ – ɩɪɱɣɺ 010  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 72 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɜɪɟɦɟɧɧɭɸ ɫɟɥɟɤɰɢɸ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Transforrm  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Gating  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  On  – ɜɵɩɨɥɧɹɟɬɫɹ ɜɪɟɦɟɧɧɚɹ ɫɟɥɟɤɰɢɹ. 

∗  Off  – ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜɪɟɦɟɧɧɚɹ ɫɟɥɟɤɰɢɹ. 

7.4.1 ɉɚɪɚɦɟɬɪɵ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ Start, Stop, Center ɢ Span 

Эɬɢ ɩɚɪɚɦɟɬɪɵ ɡɚɞɚɸɬ ɦɨɦɟɧɬɵ ɢ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ ɞɥɹ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ ɝɪɚɮɢɤɚ (ɜɵɞɟɥɟɧɢɹ 
ɢɥɢ ɩɨɞɚɜɥɟɧɢɹ). ȼɪɟɦɹ ɫɟɥɟɤɰɢɢ ɦɨɠɧɨ ɡɚɞɚɬɶ ɫ ɩɨɦɨɳɶɸ ɩɚɪɚɦɟɬɪɨɜ Start ɢ Stop (ɧɚɱɚɥɨ ɢ ɤɨɧɟɰ) 
ɥɢɛɨ Center ɢ Span (ɰɟɧɬɪ ɢ ɪɚɡɦɟɪ ɨɛɥɚɫɬɢ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ). 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Gating Start/Stop  . 

• ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɜɵɩɨɥɧɢɬɶ ɭɤɚɡɚɧ-
ɧɵɟ ɧɢɠɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. Эɬɢ ɩɚɪɚɦɟɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ, ɤɚɤ ɜ ɬɚɛɥɢɰɟ 
Transform Settings (ɫɦ. ɩɨɞɪɚɡɞɟɥ 7.2.1). 

7.4.2 Ɍɢɩ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ (Gating Type) 

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɨɩɪɟɞɟɥɹɟɬ ɬɢɩ ɮɢɥɶɬɪɚɰɢɢ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɜɵɩɨɥɧɹɬɶɫɹ ɞɥɹ ɮɭɧɤɰɢɢ ɜɪɟɦɟɧɧɨɣ 
ɫɟɥɟɤɰɢɢ. Ɏɥɚɠɤɢ Gate Start ɢ Gate Stop ɧɚ ɞɢɫɩɥɟɟ ɭɤɚɡɵɜɚɸɬ ɱɚɫɬɶ ɝɪɚɮɢɤɚ, ɤɨɬɨɪɭɸ ɜɵ ɯɨɬɢɬɟ ɫɨ-
ɯɪɚɧɢɬɶ. 
• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Bandpass  – ɫɨɯɪɚɧɹɟɬ ɨɬɤɥɢɤɢ ɜ ɢɧɬɟɪɜɚɥɟ ɦɟɠɞɭ ɦɨɦɟɧɬɚɦɢ ɜɪɟɦɟɧɢ Gating Start ɢ Stop. 

∗  Notch  – ɭɞɚɥɹɟɬ ɨɬɤɥɢɤɢ ɜ ɢɧɬɟɪɜɚɥɟ ɦɟɠɞɭ ɦɨɦɟɧɬɚɦɢ ɜɪɟɦɟɧɢ Gating Start ɢ Stop. 

Ɏɨɪɦɚ ɫɢɝɧɚɥɚ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ 

Эɬɚ ɭɫɬɚɧɨɜɤɚ (Gating Shape) ɨɩɪɟɞɟɥɹɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɮɢɥɶɬɪɚ ɮɭɧɤɰɢɢ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ. 
ȼɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ: Minimum, Normal, Wide, Maximum. 

  

 

ɚ) ɉɭɥɶɫɚɰɢɢ ɜ ɩɨɥɨɫɟ ɩɪɨɩɭɫɤɚɧɢɹ 

ɛ) Ɇɚɪɤɟɪ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ 

ɜ) Ɏɨɪɦɚ ɫɬɪɨɛ-ɫɢɝɧɚɥɚ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ 

ɝ) ɇɚɱɚɥɨ ɫɬɪɨɛ-ɫɢɝɧɚɥɚ 

ɞ) Ʉɨɧɟɰ ɫɬɪɨɛ-ɫɢɝɧɚɥɚ 

ɟ) ɍɪɨɜɟɧɶ ɛɨɤɨɜɵɯ ɥɟɩɟɫɬɤɨɜ 

 

 
ɍɫɬɚɧɨɜɤɚ ɮɨɪɦɵ ɫɬɪɨɛ-ɫɢɝɧɚɥɚ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ 

Ɏɨɪɦɚ  
ɫɬɪɨɛ-ɫɢɝɧɚɥɚ 

ɉɭɥɶɫɚɰɢɢ ɜ ɩɨɥɨɫɟ  
ɩɪɨɩɭɫɤɚɧɢɹ 

ɍɪɨɜɟɧɶ  
ɛɨɤɨɜɵɯ ɥɟɩɟɫɬɤɨɜ 

ȼɪɟɦɹ ɨɬɫɟɱɤɢ Ɇɢɧ. ɞɢɚɩɚɡɨɧ  
ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ 

Minimum ± 0,1 ɞȻ –48 ɞȻ 1,4 / ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 2,8 / ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 

Normal ± 0,1 ɞȻ –68 ɞȻ 2,8 / ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 5,6 / ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 

Wide ± 0,1 ɞȻ –57 ɞȻ 4,4 / ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 8,8 / ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 

Maximum ± 0,01 ɞȻ –70 ɞȻ 12,7 / ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 25,4 / ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 

 
ȼɪɟɦɹ ɨɬɫɟɱɤɢ (Cutoff time) – ɷɬɨ ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ ɤɨɧɟɱɧɵɦ ɦɨɦɟɧɬɨɦ ɜɪɟɦɟɧɢ (–6 ɞȻ ɧɚ ɫɩɚɞɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɮɢɥɶɬɪɚ) ɢ ɩɢɤɨɦ ɩɟɪɜɨɝɨ ɛɨɤɨɜɨɝɨ ɥɟɩɟɫɬɤɚ. 

ɚ) 

ɛ) 

ɜ) 

ɝ) ɞ) 

ɟ) 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 73 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• Ɍ1 – ɞɢɚɩɚɡɨɧ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ, ɪɚɜɧɵɣ ɪɚɡɧɨɫɬɢ ɤɨɧɟɱɧɨɝɨ ɜɪɟɦɟɧɢ (Stop Time) ɢ ɧɚɱɚɥɶɧɨɝɨ 
ɜɪɟɦɟɧɢ (Start Time). 

• Ɍ2 – ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɝɪɚɧɢɰɟɣ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɢ ɬɨɱɤɨɣ 6 ɞȻ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɤɪɭ-
ɬɢɡɧɭ ɫɩɚɞɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɢɥɶɬɪɚ. 

• Ɍ3 – ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɬɨɱɤɨɣ 6 ɞȻ ɢ ɝɪɚɧɢɰɟɣ ɩɨɥɨɫɵ ɧɟɩɪɨɡɪɚɱɧɨɫɬɢ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤ-
ɰɢɢ. 

ɍ ɜɫɟɯ ɜɚɪɢɚɧɬɨɜ ɮɨɪɦɵ ɮɢɥɶɬɪɚ Ɍ2 = Ɍ3 ɢ ɮɢɥɶɬɪ ɫɢɦɦɟɬɪɢɱɟɧ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ Center Time. 

Ɇɢɧɢɦɚɥɶɧɵɣ ɞɢɚɩɚɡɨɧ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ ɪɚɜɟɧ ɭɞɜɨɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɪɟɦɟɧɢ ɨɬɫɟɱɤɢ. Ʉɚɠ-
ɞɚɹ ɮɨɪɦɚ ɫɢɝɧɚɥɚ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ ɢɦɟɟɬ ɦɢɧɢɦɚɥɶɧɵɣ ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɣ ɞɢɚɩɚɡɨɧ ɜɪɟɦɟɧɧɨɣ 
ɫɟɥɟɤɰɢɢ ɞɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. Эɬɨ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɤɨɧɟɱɧɨɣ ɤɪɭɬɢɡɧɵ ɫɩɚɞɚ 
ɫɢɝɧɚɥɚ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ. ȿɫɥɢ ɜɵ ɭɫɬɚɧɨɜɢɬɟ ɞɢɚɩɚɡɨɧ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ ɦɟɧɶɲɟ ɦɢɧɢɦɚɥɶ-
ɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɬɨ ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ ɫɥɟɞɭɸɳɢɦ ɷɮɮɟɤɬɚɦ: 

• ɢɫɤɚɠɟɧɢɟ ɮɨɪɦɵ ɫɬɪɨɛ-ɫɢɝɧɚɥɚ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ, ɭ ɤɨɬɨɪɨɝɨ ɧɟ ɛɭɞɟɬ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ; 

• ɢɫɤɚɠɟɧɢɟ ɮɨɪɦɵ ɝɪɚɮɢɤɚ 

• ɧɟɩɪɚɜɢɥɶɧɚɹ ɢɧɞɢɤɚɰɢɹ ɧɚɱɚɥɶɧɨɝɨ ɢ ɤɨɧɟɱɧɨɝɨ ɜɪɟɦɟɧɢ 

• ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɛɨɤɨɜɵɯ ɥɟɩɟɫɬɤɨɜ 
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8 Ʉɚɥɢɛɪɨɜɤɚ ɞɥɹ ɪɟɠɢɦɨɜ NA, ɋȺɌ ɢ VVM 

Ʉɚɥɢɛɪɨɜɤɚ ɭɫɬɪɚɧɹɟɬ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɜ ɪɟɠɢɦɚɯ NA, CAT ɢ VVM. Ɉɩɢɫɚɧ-
ɧɵɟ ɜ ɷɬɨɣ ɝɥɚɜɟ ɨɩɟɪɚɰɢɢ ɫ ɤɥɚɜɢɲɚɦɢ ɨɞɢɧɚɤɨɜɵ ɜɨ ɜɫɟɯ ɷɬɢɯ ɪɟɠɢɦɚɯ. 
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ɋɦ. ɬɚɤɠɟ: 

Ɉɩɢɫɚɧɢɟ "ȼɵɩɨɥɧɟɧɢɟ 75-ɨɦɧɵɯ ɢɡɦɟɪɟɧɢɣ" ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ: 
http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

8.1 Ʉɨɝɞɚ ɢ ɡɚɱɟɦ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɤɚɥɢɛɪɨɜɤɭ 

ɋɭɳɟɫɬɜɭɸɬ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɵɟ ɢ ɩɨɧɹɬɧɵɟ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢ 
ɜɵɱɢɫɥɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɤɚɥɢɛɪɨɜɤɢ. ɂɫɬɨɱɧɢɤɚɦɢ ɷɬɢɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɹɜɥɹɸɬɫɹ ɩɪɨɫɚɱɢɜɚɧɢɟ ɫɢɝɧɚ-
ɥɨɜ ɜɧɭɬɪɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɧɟɢɞɟɚɥɶɧɨɫɬɶ ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɟɦɧɢɤɨɜ FieldFox, ɚ 
ɬɚɤɠɟ ɨɬɪɚɠɟɧɢɹ ɜɧɭɬɪɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɤɨɬɨɪɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɨɛɴɟɤɬɨɦ ɢɫɩɵɬɚɧɢɣ. ɉɨ-
ɫɥɟ ɤɚɥɢɛɪɨɜɤɢ ɷɬɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɭɫɬɪɚɧɹɸɬɫɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɞɚɥɶɧɟɣɲɢɯ ɢɡɦɟɪɟ-
ɧɢɣ. 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɧɨɜɭɸ ɤɚɥɢɛɪɨɜɤɭ, ɤɨɝɞɚ 
ɜɨɡɧɢɤɚɸɬ ɤɚɤɢɟ-ɥɢɛɨ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɢɡɦɟɧɟɧɢɣ. 

• Ʉɨɝɞɚ ɢɡɦɟɧɹɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɤɚɤɢɯ-ɥɢɛɨ ɢɡ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ (Fre-
quency Range), ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ (Power Level), ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ (IF BW) ɢ 
ɪɚɡɪɟɲɟɧɢɟ (Resolution). ɉɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɨ ɤɚɥɢɛɪɨɜɤɢ. 
ɍɜɟɥɢɱɟɧɢɟ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ, ɫɭɠɟɧɢɟ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ ɢ ɩɨɜɵɲɟɧɢɟ ɪɚɡɪɟ-
ɲɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɡɚɦɟɞɥɟɧɢɸ ɪɚɡɜɟɪɬɤɢ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɞɭɪ ɤɚɥɢɛɪɨɜɤɢ. Ɂɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɧɚ ɷɬɨɬ ɫɱɟɬ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɚɦ 8.10 ɢ 8.11. 

• Ʉɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɛɨɪɚ FieldFox ɢɡɦɟɧɢɬɫɹ ɛɨɥɶɲɟ, ɱɟɦ ɧɚ 5°ɋ. Ʉɚɤ ɡɚɳɢɬɢɬɶ ɩɪɢɛɨɪ ɨɬ ɩɟɪɟ-
ɝɪɟɜɚ, ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɟ 2.5. 

• Ʉɨɝɞɚ ɢɡɦɟɧɹɟɬɫɹ ɤɨɧɮɢɝɭɪɚɰɢɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ, ɬɪɟɛɭɸɳɚɹ ɩɪɢɦɟɧɟɧɢɹ ɞɪɭ-
ɝɨɣ ɤɚɛɟɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɢɥɢ ɩɟɪɟɯɨɞɧɢɤɚ. 
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8.2 Ɍɟɪɦɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ 

Ɉɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ (DUT) – ɤɚɛɟɥɶ, ɚɧɬɟɧɧɚ, ɥɢɧɢɹ ɩɟɪɟɞɚɱɢ, ɭɫɢɥɢɬɟɥɶ ɢɥɢ ɞɪɭɝɨɣ ɨɛɴɟɤɬ, ɩɨɞɤɥɸ-
ɱɟɧɧɵɣ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
Ʉɚɥɢɛɪɨɜɨɱɧɵɟ ɨɛɪɚɡɰɨɜɵɟ ɦɟɪɵ OPEN, SHORT, LOAD ɢ THRU 

• OPEN (ɪɚɡɨɦɤɧɭɬɨ), SHORT (ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ) ɢ LOAD (ɫɨɝɥɚɫɨɜɚɧɧɚɹ ɧɚɝɪɭɡɤɚ) – ɷɬɨ ɨɛɪɚɡ-
ɰɨɜɵɟ ɦɟɪɵ "ɨɬɪɚɠɟɧɢɹ", ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɤɚɥɢɛɪɨɜɤɟ. Ʉɨɝɞɚ ȼɑ ɫɢɝɧɚɥ "ɧɚɬɚɥɤɢɜɚɟɬɫɹ" 
ɧɚ ɷɬɢ ɤɨɦɩɨɧɟɧɬɵ, ɜɨɡɧɢɤɚɟɬ ɩɪɟɞɫɤɚɡɭɟɦɨɟ ɨɬɪɚɠɟɧɢɟ. Эɬɢ ɤɨɦɩɨɧɟɧɬɵ ɦɨɠɧɨ ɬɚɤɠɟ ɩɪɢɦɟɧɹɬɶ 
ɜ ɤɚɱɟɫɬɜɟ "ɡɚɝɥɭɲɟɤ" ɩɨɪɬɚ DUT ɩɪɢ ɧɟɤɨɬɨɪɵɯ ɢɡɦɟɪɟɧɢɹɯ. 
∗ Ɉɛɪɚɡɰɨɜɵɟ ɦɟɪɵ SHORT ɢ OPEN ɜɵɡɵɜɚɸɬ ɫɬɨɩɪɨɰɟɧɬɧɨɟ ɨɬɪɚɠɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ. Ɋɚɡɥɢɱɢɟ 
ɦɟɠɞɭ ɧɢɦɢ ɫɨɫɬɨɢɬ ɜ ɪɚɡɧɨɣ ɮɚɡɟ ɨɬɪɚɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ, ɨɞɧɚɤɨ ɦɵ ɧɟ ɫɬɚɧɟɦ ɡɞɟɫɶ ɷɬɨ ɨɛɫɭ-
ɠɞɚɬɶ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɤɚɥɢɛɪɨɜɨɱɧɚɹ ɨɛɪɚɡɰɨɜɚɹ ɦɟɪɚ OPEN ɹɜɥɹɟɬɫɹ ɩɪɟɰɢɡɢɨɧɧɵɦ 
ɤɨɦɩɨɧɟɧɬɨɦ, ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɦɨɠɧɨ ɨɛɨɣɬɢɫɶ ɛɟɡ ɧɟɝɨ ɢ ɨɫɬɚɜɥɹɬɶ ɪɚɡɨɦɤɧɭɬɵɣ ɤɨɧɟɰ ɤɚɛɟɥɹ 
ɫɜɨɛɨɞɧɵɦ. 

∗ Ɉɛɪɚɡɰɨɜɚɹ ɦɟɪɚ LOAD (ɫɨɝɥɚɫɨɜɚɧɧɚɹ ɧɚɝɪɭɡɤɚ) ɩɨɝɥɨɳɚɟɬ ɩɨɱɬɢ ɜɫɸ ɷɧɟɪɝɢɸ ȼɑ ɫɢɝɧɚɥɚ ɢ 
ɨɬɪɚɠɚɟɬ ɥɢɲɶ ɧɟɛɨɥɶɲɭɸ ɱɚɫɬɶ ɷɬɨɣ ɷɧɟɪɝɢɢ. 

• ɉɪɨɯɨɞɧɚɹ ɨɛɪɚɡɰɨɜɚɹ ɦɟɪɚ THRU ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɧɟɤɨɬɨɪɵɯ ɷɬɚɩɚɯ ɤɚɥɢɛɪɨɜɤɢ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ 
ɩɨɪɬɚ 1 ɫ ɩɨɪɬɨɦ 2 ɜɦɟɫɬɨ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ. ɏɨɪɨɲɟɟ ɩɪɨɯɨɞɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ, 
ɤɨɝɞɚ ɫɬɵɤɭɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɤɚɛɟɥɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ (ɫɦ. 
ɪɚɡɞɟɥ 8.6). ȼ ɢɧɨɦ ɫɥɭɱɚɟ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɯɨɞɧɨɣ ɨɛɪɚɡɰɨɜɨɣ ɦɟɪɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɸɛɨɣ 
ɞɨɫɬɚɬɨɱɧɨ ɤɨɪɨɬɤɢɣ ɤɚɛɟɥɶ. 

Ʉɚɥɢɛɪɨɜɨɱɧɚɹ ɨɩɨɪɧɚɹ ɩɥɨɫɤɨɫɬɶ – ɷɬɨ ɬɨɱɤɚ (ɢɥɢ ɬɨɱɤɢ), ɤ ɤɨɬɨɪɨɣ ɩɪɢɫɨɟɞɢɧɹɸɬ ɨɛɴɟɤɬ ɢɫɩɵ-
ɬɚɧɢɣ ɢ ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɨɛɪɚɡɰɨɜɵɟ ɦɟɪɵ ɜɨ ɜɪɟɦɹ ɤɚɥɢɛɪɨɜɤɢ. Ʉɚɥɢɛɪɨɜɨɱɧɚɹ ɨɩɨɪɧɚɹ ɩɥɨɫɤɨɫɬɶ 
ɦɨɠɟɬ ɧɚɯɨɞɢɬɫɹ ɭ ɫɨɟɞɢɧɢɬɟɥɟɣ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɨɪɬɨɜ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɢɥɢ ɧɚ ɤɨɧɰɟ ɤɚɛɟɥɶ-
ɧɵɯ ɩɟɪɟɦɵɱɟɤ ɢɥɢ ɩɟɪɟɯɨɞɧɢɤɨɜ. 

8.3 Ʉɚɥɢɛɪɨɜɤɚ CalReady 

Ʉɚɠɞɵɣ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɫɨɞɟɪɠɢɬ ɞɚɧɧɵɟ ɡɚɜɨɞɫɤɨɣ ɤɚɥɢɛɪɨɜɤɢ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɧɚ 
ɫɨɟɞɢɧɢɬɟɥɹɯ Port 1 ɢ Port 2 ɜɨ ɜɫɟɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɬɨɱɟɤ 
ɞɚɧɧɵɯ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɢɟɦɥɟɦɭɸ ɢɧɬɟɪɩɨɥɹɰɢɸ ɜɨ ɜɫɟɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ. Эɬɚ ɤɚɥɢɛ-
ɪɨɜɤɚ, ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ CalReady, ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɧɟɦɟɞɥɟɧɧɨ ɜɵɩɨɥɧɹɬɶ ɬɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɞɥɹ 
ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ, ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɫɨɟɞɢɧɢɬɟɥɹɦ PORT 1 ɢ/ɢɥɢ PORT 2. Ʉɚɥɢɛ-
ɪɨɜɤɚ CalReady ɤɨɪɪɟɤɬɢɪɭɟɬ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ, ɤɨɝɞɚ ɜɤɥɸɱɚɸɬ ɚɧɚɥɢɡɚɬɨɪ FieldFox, ɤɨɝɞɚ ɧɚ-
ɠɢɦɚɸɬ ɤɥɚɜɢɲɭ Preset ɢ ɤɨɝɞɚ ɫɨɡɞɚɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɛɟɡ ɞɪɭɝɢɯ ɞɟɣɫɬɜɭɸɳɢɯ ɩɨɩɪɚɜɨɤ. 
ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɚɛɟɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɢɥɢ ɩɟɪɟɯɨɞ-
ɧɢɤɚ (ɛɟɡ ɩɪɹɦɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɨɟɞɢɧɢɬɟɥɸ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɨɪɬɚ) ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɤɚɥɢɛɪɨɜɤɚ 
QuickCal ɢɥɢ Mechanical Cal ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. Ʉɚɥɢɛɪɨɜɤɭ Cal-
Ready ɦɨɠɧɨ ɬɚɤɠɟ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɩɪɨɜɟɪɤɢ ɰɟɥɨɫɬɧɨɫɬɢ ɤɚɛɟɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ, ɤɨɬɨɪɚɹ ɩɪɢɫɨɟɞɢ-
ɧɹɟɬɫɹ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɨɪɬɚɦ. 

Ʉɨɝɞɚ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɣ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ CalReady, ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  CalRdy  . 

ȼɵ ɦɨɠɟɬɟ ɢɡɦɟɧɢɬɶ ɫɜɨɣɫɬɜɚ ɤɚɥɢɛɪɨɜɤɢ CalReady (ɫɦ. ɪɚɡɞɟɥ 8.14). 

8.4 Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɤɚɥɢɛɪɨɜɤɭ 

ȼ ɪɟɠɢɦɟ ɋȺɌ, NA ɢɥɢ VVM ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  . 

ɉɨɹɜɥɹɟɬɫɹ ɷɤɪɚɧ ɜɵɛɨɪɚ ɦɟɬɨɞɚ ɤɚɥɢɛɪɨɜɤɢ (ɫɦ. ɫɥɟɞ. ɫɬɪ.). 

Response Cal – ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɛɵɫɬɪɨɣ ɤɚɥɢɛɪɨɜɤɢ ɨɞɧɨɝɨ ɜɢɞɚ ɢɡɦɟɪɟɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟ-
ɯɚɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜɵɯ ɦɟɪ. Ɍɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɛɵɱɧɨ ɧɟɜɵɫɨɤɨɣ (ɫɦ. ɪɚɡɞɟɥ 8.7). 

Quick Cal (ɨɩɰɢɹ 112) – Ȼɵɫɬɪɚɹ ɢ ɬɨɱɧɚɹ ɤɚɥɢɛɪɨɜɤɚ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɬɪɨɟɧɧɵɯ ɤɚ-
ɥɢɛɪɨɜɨɱɧɵɯ ɨɛɪɚɡɰɨɜɵɯ ɦɟɪ, ɤɨɝɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɛɟɥɶɧɚɹ ɩɟɪɟɦɵɱɤɚ ɢɥɢ ɩɟɪɟɯɨɞɧɢɤ ɞɥɹ ɩɪɢɫɨɟ-
ɞɢɧɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɨɪɬɚɦ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧ-
ɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 8.5. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 76 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

   

Эɤɪɚɧ ɜɵɛɨɪɚ ɦɟɬɨɞɚ ɤɚɥɢɛɪɨɜɤɢ 
 
Mechanical Cal – ɉɪɢɦɟɧɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɨɛɪɚɡɰɨɜɵɯ ɦɟɪ ɢɡ ɤɚɥɢɛɪɨɜɨɱɧɨɝɨ ɤɨɦ-
ɩɥɟɤɬɚ ɞɥɹ ɬɨɱɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɧɚ ɨɞɧɨɦ ɢɥɢ ɞɜɭɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɨɪɬɚɯ, ɩɟɪɟɯɨɞɧɢɤɚɯ ɢɥɢ ɤɚɛɟɥɶ-
ɧɵɯ ɩɟɪɟɦɵɱɤɚɯ (ɫɦ. ɪɚɡɞɟɥ 8.6). 

Cal ON OFF – ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɞɟɣɫɬɜɢɹ ɜɵɩɨɥɧɟɧɧɨɣ ɜɚɦ ɤɚɥɢɛɪɨɜɤɢ. ɋɨɫɬɨɹɧɢɟ OFF ɜɨɡ-
ɜɪɚɳɚɟɬ ɩɪɢɛɨɪ ɤ ɤɚɥɢɛɪɨɜɤɟ CalReady, ɤɨɬɨɪɭɸ ɧɟɜɨɡɦɨɠɧɨ ɜɵɤɥɸɱɢɬɶ ɧɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ. 

View Cal – Ɉɬɨɛɪɚɠɚɟɬ ɫɜɨɣɫɬɜɚ ɬɟɤɭɳɟɣ ɤɚɥɢɛɪɨɜɤɢ (ɫɦ. ɪɚɡɞɟɥ 8.8). 

More – ɫɦ. ɨɩɢɫɚɧɢɟ ɫɜɨɣɫɬɜ ɤɚɥɢɛɪɨɜɤɢ CalReady ɜ ɪɚɡɞɟɥɟ 8.14. 

        ɍɄȺɁȺɇɂȿ         

ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  ESC  ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ, ɱɬɨɛɵ ɡɚɜɟɪɲɢɬɶ ɩɪɨɰɟɫɫ ɤɚɥɢɛɪɨɜɤɢ. 

8.5 Ʉɚɥɢɛɪɨɜɤɚ QuickCal (ɬɨɥɶɤɨ ɚɧɚɥɢɡɚɬɨɪɵ N991xA/2xA/3xA) 

Ʉɚɥɢɛɪɨɜɤɚ QuickCal ɹɜɥɹɟɬɫɹ ɢɞɟɚɥɶɧɵɦ ɫɪɟɞɫɬɜɨɦ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɤɚ-
ɛɟɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɢɥɢ ɩɟɪɟɯɨɞɧɢɤɚ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɨɪ-
ɬɚɦ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. Эɬɚ ɤɚɥɢɛɪɨɜɤɚ ɜɧɨɫɢɬ ɩɨɩɪɚɜɤɢ ɧɚ ɮɚɡɨɜɵɣ ɫɞɜɢɝ, ɡɚɞɟɪɠɤɭ ɢ ɩɨɬɟɪɢ ɜ 
ɩɟɪɟɯɨɞɧɢɤɚɯ ɢ ɤɚɛɟɥɶɧɵɯ ɩɟɪɟɦɵɱɤɚɯ. 

      ɉɊɂɆȿɑȺɇɂȿ        Ɉɫɨɛɟɧɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ QuickCal: 

 ɇɚ ɱɚɫɬɨɬɚɯ ɞɨ 18 ȽȽɰ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɤɚɥɢɛɪɨɜɤɭ QuickCal ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɞɥɹ ɨɛɨɢɯ ɩɨɪɬɨɜ ɜɵɛɪɚɧɵ 
ɫɨɟɞɢɧɢɬɟɥɢ ɬɢɩɚ N; ɢ ɬɨɥɶɤɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɦɟɧɢɦɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. 

 ɇɚ ɱɚɫɬɨɬɚɯ ɜɵɲɟ 18 ȽȽɰ ɜɵɛɟɪɢɬɟ ɞɪɭɝɨɣ (Other) ɬɢɩ ɫɨɟɞɢɧɢɬɟɥɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɩɪɢɦɟɧɢɦɵ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. 

 ɋɨɟɞɢɧɢɬɟɥɢ 7/16 ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɫ ɤɚɥɢɛɪɨɜɤɨɣ QuickCal ɬɨɥɶɤɨ ɞɨ 6 ȽȽɰ. 

 75-ɨɦɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ ɬɢɩɚ N ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɫ ɤɚɥɢɛɪɨɜɤɨɣ QuickCal ɬɨɥɶɤɨ ɞɨ 3 ȽȽɰ. 

Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɤɚɥɢɛɪɨɜɤɭ QuickCal 

• ȼ ɪɟɠɢɦɟ ɋȺɌ, NA ɢɥɢ VVM ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  QuickCal  . 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Change DUT Connectors  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɩɪɚɜɢɥɶɧɵɟ ɬɢ-
ɩɵ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɜɚɲɟɦ ɨɛɴɟɤɬɟ ɢɫɩɵɬɚɧɢɣ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ 
ɡɞɟɫɶ ɧɟ ɬɪɟɛɭɟɬɫɹ ɤɚɥɢɛɪɨɜɨɱɧɵɣ ɤɨɦɩɥɟɤɬ, ɜɵɛɨɪ ɬɢɩɚ ɢ ɯɚɪɚɤɬɟɪɚ ɫɨɟɞɢɧɢɬɟɥɹ (ɲɬɵɪɟɜɨɣ 
ɢɥɢ ɝɧɟɡɞɨɜɨɣ) ɢɡ ɫɩɢɫɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɱɧɭɸ ɦɨɞɟɥɶ OPEN, ɱɬɨ ɨɡɧɚɱɚɟɬ ɛɨɥɟɟ ɬɨɱɧɭɸ ɤɚ-
ɥɢɛɪɨɜɤɭ. ȿɫɥɢ ɜ ɫɩɢɫɤɟ ɧɟɬ ɧɭɠɧɨɝɨ ɬɢɩɚ ɫɨɟɞɢɧɢɬɟɥɹ DUT, ɜɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ Unknown/Other. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 77 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• Ⱦɥɹ ɤɚɠɞɨɝɨ ɩɨɪɬɚ DUT: 

∗ ȼɵɛɟɪɢɬɟ ɬɢɩ ɫɨɟɞɢɧɢɬɟɥɹ DUT ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Change Gender  , ɱɬɨɛɵ ɡɚɦɟɧɢɬɶ ɲɬɵɪɟɜɨɣ ɫɨɟɞɢɧɢ-
ɬɟɥɶ ɧɚ ɝɧɟɡɞɨɜɨɣ ɢɥɢ ɧɚɨɛɨɪɨɬ. 

∗ Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Next…  , ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɜɵɛɨɪ. 

• Select/Change Cal Type. Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɜɫɟɝɞɚ ɪɟɤɨɦɟɧɞɭɟɬ ɬɢɩ ɤɚɥɢɛɪɨɜɤɢ, ɤɨɬɨɪɵɟ ɩɨ-
ɡɜɨɥɹɟɬ ɛɵɫɬɪɨ ɢ ɬɨɱɧɨ ɜɵɩɨɥɧɢɬɶ ɤɚɥɢɛɪɨɜɤɭ ɢɡɦɟɪɟɧɢɣ ɜɫɟɯ ɢɧɞɢɰɢɪɭɟɦɵɯ S-ɩɚɪɚɦɟɬɪɨɜ. Ⱦɪɭ-
ɝɢɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɬɢɩɵ ɤɚɥɢɛɪɨɜɤɢ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɤɚɥɢɛɪɭɸɬ ɜɫɟ ɢɧɞɢɰɢɪɭɟɦɵɟ 
S-ɩɚɪɚɦɟɬɪɵ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɬɢɩɚɯ ɤɚɥɢɛɪɨɜɤɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 8.9. 

∗ ȼɵɛɟɪɢɬɟ ɬɢɩ ɤɚɥɢɛɪɨɜɤɢ (Cal Type) ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ, ɡɚɬɟɦ 

ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Select and Finish  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Start Calibration  . 

Ȼɟɡ ɩɨɞɤɥɸɱɟɧɢɹ 

• Ɉɬɫɨɟɞɢɧɢɬɟ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ ɨɬ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

• ȿɫɥɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox ɬɪɟɛɭɟɬɫɹ ɤɚɛɟɥɶɧɚɹ ɩɟɪɟɦɵɱɤɚ 
ɢɥɢ ɩɟɪɟɯɨɞɧɢɤ, ɩɪɢɫɨɟɞɢɧɢɬɟ ɷɬɢ ɤɨɦɩɨɧɟɧɬɵ ɤ ɫɨɟɞɢɧɢɬɟɥɹɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɨɪɬɨɜ ɚɧɚɥɢɡɚɬɨ-
ɪɚ FieldFox. ȼɨ ɜɪɟɦɹ ɤɚɥɢɛɪɨɜɤɢ ɢɡɦɟɪɹɸɬɫɹ ɢ ɧɟɣɬɪɚɥɢɡɭɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɷɬɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨ-
ɷɬɨɦɭ ɩɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɢɡɦɟɪɟɧɢɹɯ ɨɧɢ ɧɟ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɹ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤ DUT. Эɬɢ ɤɨɦɩɨɧɟɧɬɵ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ! 

• ɇɟ ɩɪɢɫɨɟɞɢɧɹɣɬɟ ɧɢɱɟɝɨ ɤ ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɨɩɨɪɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɤɭɞɚ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɨɛɴɟɤɬ ɢɫ-
ɩɵɬɚɧɢɣ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Measure  . 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɧɚɝɪɭɡɤɢ (ɧɚɝɪɭɡɨɤ) 
• Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ (ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɩɪɢɫɨɟɞɢɧɢɬɟ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ LOAD ɤ ɬɨɱɤɟ, ɤ ɤɨɬɨɪɨɣ ɞɨɥ-
ɠɟɧ ɩɪɢɫɨɟɞɢɧɹɬɶɫɹ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Measure  . 

 ɉɪɢɫɨɟɞɢɧɹɬɶ ɢ ɢɡɦɟɪɹɬɶ ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɧɚɝɪɭɡɤɢ ɫɥɟɞɭɟɬ, ɤɨɝɞɚ: 

∗ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɛɟɥɶɧɚɹ ɩɟɪɟ-
ɦɵɱɤɚ ɢɥɢ ɩɟɪɟɯɨɞɧɢɤ; 

∗ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ DUT ɫ ɯɨɪɨɲɢɦ ɫɨɝɥɚɫɨɜɚɧɢɟɦ (ɩɨɬɟɪɢ ɧɚ ɨɬ-
ɪɚɠɟɧɢɟ > 15 ɞȻ). 

• ȼ ɢɧɨɦ ɫɥɭɱɚɟ, ɚ ɬɚɤɠɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɡɦɟɪɟɧɢɣ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɞɟɮɟɤɬɚ (DTF) ɧɚɠɦɢɬɟ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Skip Step  . ɂɡɦɟɪɟɧɢɟ ɫ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɧɚɝɪɭɡɤɨɣ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɭɥɭɱɲɚɟɬ 
ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. 

ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɨɛɪɚɡɰɨɜɨɣ ɦɟɪɵ THRU  
(ɧɟ ɩɪɢɦɟɧяɟɬɫя ɩɪɢ ɨɞɧɨɩɨɪɬɨɜɨɣ ɤɚɥɢɛɪɨɜɤɟ) 

• ɋɨɟɞɢɧɢɬɟ ɩɨɪɬ 1 ɫ ɩɨɪɬɨɦ 2 ɫ ɩɨɦɨɳɶɸ ɫɬɵɤɨɜɤɢ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɤ ɨɛɴ-
ɟɤɬɭ ɢɫɩɵɬɚɧɢɣ (Flush THRU – ɫɦ. ɪɚɡɞɟɥ 8.9) ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɤɨɪɨɬɤɨɣ ɤɚɛɟɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ. Ɂɚ-
ɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Measure  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Finish  . 

ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  CAL ON Q  ɞɥɹ ɜɫɟɯ ɢɧɞɢɰɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɟ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɵ ɮɭɧɤɰɢɟɣ QuickCal. 

8.6 Ɇɟɯɚɧɢɱɟɫɤɚɹ ɤɚɥɢɛɪɨɜɤɚ 

Ɇɟɯɚɧɢɱɟɫɤɭɸ ɤɚɥɢɛɪɨɜɤɭ ɜɵɩɨɥɧɹɸɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɬɞɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜɵɯ ɦɟɪ ɢɡ ɤɚɥɢɛɪɨɜɨɱ-
ɧɨɝɨ ɤɨɦɩɥɟɤɬɚ. ȼ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɫɬɪɨɟɧɵ ɧɟɫɤɨɥɶɤɨ ɨɩɪɟɞɟɥɟɧɢɣ ɤɚɥɢɛɪɨɜɨɱɧɨɝɨ ɤɨɦɩɥɟɤɬɚ 
(Cal Kit). Ɉɩɪɟɞɟɥɟɧɢɹ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɤɨɦɩɥɟɤɬɨɜ ɨɩɢɫɚɧɵ ɜ Ɋɭɤɨɜɨɞɫɬɜɟ ɩɨ ɩɪɢɦɟɧɟɧɢɸ (Application 
Note) “Specifying Calibration Standards and Kits for Keysight Vector Network Analyzers”, ɤɨɬɨɪɨɟ ɦɨɠɧɨ 
ɧɚɣɬɢ ɩɨ ɫɫɵɥɤɟ: http://literature.cdn.keysight.com/litweb/pdf/5989-4840EN.pdf. 



Ⱦɦɛɝɛ 8: Кɛɦɣɜɫɩɝɥɛ ɟɦɺ ɫɠɡɣɧɩɝ NA, CAT ɣ VVM  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 78 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

      ɉɊɂɆȿɑȺɇɂȿ        

ȼɵ ɦɨɠɟɬɟ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɷɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɤɨɦɩɥɟɤɬɨɜ ɢ ɞɨɛɚɜɥɹɬɶ ɜ ɫɩɢɫɨɤ ɧɨɜɵɣ ɤɚɥɢɛɪɨɜɨɱ-
ɧɵɣ ɤɨɦɩɥɟɤɬ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ DataLink, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɫɤɚɱɚɬɶ ɫ ɫɚɣɬɚ: 
 www.keysight.com/find/fieldfoxsupport 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɤɚɥɢɛɪɨɜɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɱɟɧɶ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ, ɤɨɝɞɚ ɨɧɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɪɢɦɟɧɟ-
ɧɢɟɦ ɧɚɞɥɟɠɚɳɢɯ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɤɨɦɩɥɟɤɬɨɜ ɫ ɱɢɫɬɵɦɢ ɢ ɧɟɩɨɜɪɟɠɞɟɧɧɵɦɢ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 
ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɛɥɸɞɟɧɢɹ ɩɪɚɜɢɥɶɧɵɯ ɩɪɨɰɟɞɭɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. 

Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɦɟɯɚɧɢɱɟɫɤɭɸ ɤɚɥɢɛɪɨɜɤɭ 

• Ɉɬɫɨɟɞɢɧɢɬɟ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ ɨɬ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

• ȿɫɥɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox ɬɪɟɛɭɟɬɫɹ ɤɚɛɟɥɶɧɚɹ ɩɟɪɟɦɵɱɤɚ 
ɢɥɢ ɩɟɪɟɯɨɞɧɢɤ, ɩɪɢɫɨɟɞɢɧɢɬɟ ɷɬɢ ɤɨɦɩɨɧɟɧɬɵ ɤ ɫɨɟɞɢɧɢɬɟɥɹɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɨɪɬɨɜ ɚɧɚɥɢɡɚ-
ɬɨɪɚ FieldFox. ȼɨ ɜɪɟɦɹ ɤɚɥɢɛɪɨɜɤɢ ɢɡɦɟɪɹɸɬɫɹ ɢ ɧɟɣɬɪɚɥɢɡɭɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɷɬɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɩɨɷɬɨɦɭ ɩɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɢɡɦɟɪɟɧɢɹɯ ɨɧɢ ɧɟ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɹ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ DUT. Эɬɢ ɤɨɦɩɨɧɟɧɬɵ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ! 

• ȼ ɪɟɠɢɦɟ ɋȺɌ, NA ɢɥɢ VVM ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Mechanical Cal  . 
 

  
 
ɇɚ ɷɬɨɣ ɫɬɪɚɧɢɰɟ ɫɨɞɟɪɠɢɬɫɹ ɫɜɨɞɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɞɥɟɠɚɳɟɣ ɜɵɩɨɥɧɟɧɢɸ ɦɟɯɚɧɢɱɟɫɤɨɣ ɤɚɥɢɛ-
ɪɨɜɤɟ. ɇɚ ɷɬɨɣ ɫɬɪɚɧɢɰɟ ɜɵ ɦɨɠɟɬɟ ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɥɭɱɲɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜɧɨ-
ɫɢɬɟ ɢɡɦɟɧɟɧɢɹ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

1. S-parameters – ɉɪɨɜɟɪɶɬɟ, ɱɬɨ ɷɬɨ – ɜɫɟ ɬɟ S-ɩɚɪɚɦɟɬɪɵ, ɢɡɦɟɪɟɧɢɹ ɤɨɬɨɪɵɯ ɜɵ ɯɨɬɢɬɟ ɩɪɨɤɚɥɢɛ-

ɪɨɜɚɬɶ. ȿɫɥɢ ɧɟɬ, ɬɨ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Esc  , ɱɬɨɛɵ ɜɵɣɬɢ ɢɡ ɩɪɨɰɟɫɫɚ ɤɚɥɢɛɪɨɜɤɢ, ɡɚɬɟɦ ɜɟɪɧɢ-

ɬɟɫɶ ɤ ɦɟɧɸ Trace ɞɥɹ ɜɵɜɨɞɚ ɧɚ ɷɤɪɚɧ ɜɫɟɯ ɩɨɞɥɟɠɚɳɢɯ ɤɚɥɢɛɪɨɜɤɟ ɝɪɚɮɢɤɨɜ (ɫɦ. ɪɚɡɞɟɥ 6.3). 

2. DUT Connectors – Ⱦɥɹ ɤɚɠɞɨɝɨ ɩɨɤɚɡɚɧɧɨɝɨ ɧɚ ɷɤɪɚɧɟ ɩɨɪɬɚ DUT ɩɪɨɜɟɪɶɬɟ ɩɪɚɜɢɥɶɧɵɣ ɬɢɩ ɢ ɯɚ-
ɪɚɤɬɟɪ ɫɨɟɞɢɧɢɬɟɥɹ DUT. ȿɫɥɢ ɧɚ ɷɤɪɚɧɟ ɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɟɤɨɬɨɪɵɣ ɩɨɪɬ DUT, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɷɬɨɬ ɩɨɪɬ ɧɟ ɜɤɥɸɱɟɧ ɜ ɫɩɢɫɨɤ ɩɨɞɥɟɠɚɳɢɯ ɤɚɥɢɛɪɨɜɤɟ S-ɩɚɪɚɦɟɬɪɨɜ. 

3. Cal Kit – ɉɪɨɜɟɪɶɬɟ ɩɪɚɜɢɥɶɧɵɣ ɤɚɥɢɛɪɨɜɨɱɧɵɣ ɤɨɦɩɥɟɤɬ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɞɥɟɠɚɳɟɝɨ ɤɚɥɢɛɪɨɜɤɟ 
ɩɨɪɬɚ DUT. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɫɩɢɫɤɭ ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɤɨɦɩɥɟɤɬɨɜ ɜ Ȼɸɥɥɟɬɟɧɟ ɬɟɯ-
ɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɫɦ. ɉɪɢɥɨɠɟɧɢɟ ȼ). 

 ȿɫɥɢ ɬɢɩ ɢ ɯɚɪɚɤɬɟɪ ɫɨɟɞɢɧɢɬɟɥɹ DUT ɢɥɢ ɤɚɥɢɛɪɨɜɨɱɧɵɣ ɤɨɦɩɥɟɤɬ ɧɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɩɨɞɥɟɠɚ-
ɳɟɝɨ ɤɚɥɢɛɪɨɜɤɟ ɩɨɪɬɚ DUT, ɬɨ ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Change DUT Connectors  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɩɪɚɜɢɥɶɧɵɟ ɬɢ-
ɩɵ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɜɚɲɟɦ ɨɛɴɟɤɬɟ ɢɫɩɵɬɚɧɢɣ. 

∗ Ⱦɥɹ ɤɚɠɞɨɝɨ ɩɨɪɬɚ: 

 ɂɡɦɟɧɢɬɟ ɬɢɩ ɫɨɟɞɢɧɢɬɟɥɹ DUT ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 79 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Change Gender  , ɱɬɨɛɵ ɡɚɦɟɧɢɬɶ ɲɬɵɪɟɜɨɣ ɫɨɟɞɢɧɢɬɟɥɶ 
ɧɚ ɝɧɟɡɞɨɜɨɣ ɢɥɢ ɧɚɨɛɨɪɨɬ. 
Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Next…  , ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɜɵɛɨɪ. 

∗ Ⱦɥɹ ɤɚɠɞɨɝɨ ɩɨɪɬɚ: 

ɉɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɢɦɟɸɳɢɣɫɹ ɭ ɜɚɫ ɤɚ-

ɥɢɛɪɨɜɨɱɧɵɣ ɤɨɦɩɥɟɤɬ, ɤɨɬɨɪɵɣ ɜɵ ɯɨɬɢɬɟ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɨɪɬɨɜ. 
Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Next…  , ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɜɵɛɨɪ. 

4. Calibration Type – Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɜɫɟɝɞɚ ɪɟɤɨɦɟɧɞɭɟɬ ɬɢɩ ɤɚɥɢɛɪɨɜɤɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɟɬ 
ɛɵɫɬɪɨ ɢ ɬɨɱɧɨ ɜɵɩɨɥɧɢɬɶ ɤɚɥɢɛɪɨɜɤɭ ɢɡɦɟɪɟɧɢɣ ɜɫɟɯ ɢɧɞɢɰɢɪɭɟɦɵɯ S-ɩɚɪɚɦɟɬɪɨɜ. ȼɵɛɢɪɚɣɬɟ 
ɞɪɭɝɨɣ ɬɢɩ ɤɚɥɢɛɪɨɜɤɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɜɵ ɩɨɧɢɦɚɟɬɟ ɫɦɵɫɥ ɷɬɨɝɨ. ɋɦ. ɨɩɢɫɚɧɢɟ ɬɢɩɨɜ ɤɚɥɢɛ-
ɪɨɜɤɢ ɜ ɪɚɡɞɟɥɟ 8.9. 

 ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɞɪɭɝɨɣ ɬɢɩ ɤɚɥɢɛɪɨɜɤɢ: 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Change Cal Type  . 

∗ ȼɵɛɟɪɢɬɟ ɬɢɩ ɤɚɥɢɛɪɨɜɤɢ (Cal Type) ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

∗ Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Select and Finish  . 

ɉɪɨɰɟɞɭɪɚ ɤɚɥɢɛɪɨɜɤɢ 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Start Calibration  . 

• ɋɥɟɞɭɣɬɟ ɭɤɚɡɚɧɢɹɦ ɧɚ ɷɤɪɚɧɟ Cal Wizard. ɉɪɢɫɨɟɞɢɧɢɬɟ ɨɩɪɟɞɟɥɟɧɧɭɸ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ ɤ ɬɨɣ 
ɬɨɱɤɟ, ɤ ɤɨɬɨɪɨɣ ɞɨɥɠɟɧ ɩɪɢɫɨɟɞɢɧɹɬɶɫɹ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚ-
ɜɢɲɭ  Measure  . 

• ȼ ɥɸɛɨɟ ɜɪɟɦɹ ɜɵ ɦɨɠɟɬɟ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ   Back  , ɱɬɨɛɵ ɩɨɜɬɨɪɧɨ ɢɡɦɟɪɢɬɶ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ, 
ɟɫɥɢ ɜɵ ɩɨɞɨɡɪɟɜɚɟɬɟ, ɱɬɨ ɨɧɚ ɩɪɢɫɨɟɞɢɧɟɧɚ ɧɟɧɚɞɥɟɠɚɳɢɦ ɨɛɪɚɡɨɦ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Finish  , ɱɬɨɛɵ ɡɚɜɟɪɲɢɬɶ ɤɚɥɢɛɪɨɜɤɭ. 
ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  CAL ON U  ɞɥɹ ɜɫɟɯ ɢɧɞɢɰɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɟ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɵ ɦɟɬɨɞɨɦ ɦɟɯɚɧɢɱɟɫɤɨɣ ɤɚɥɢɛɪɨɜɤɢ. 

8.7 Ʉɚɥɢɛɪɨɜɤɢ Response Cal 

Ʉɚɥɢɛɪɨɜɤɢ Response Cal ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɛɵɫɬɪɨɣ ɤɚɥɢɛɪɨɜɤɢ ɚɛɫɨɥɸɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɮɚɡɵ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɦɟɯɚɧɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜɵɯ ɦɟɪ. Ɍɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɛɵɱ-
ɧɨ ɧɟɜɵɫɨɤɨɣ. ɉɨɥɶɡɭɣɬɟɫɶ ɦɟɬɨɞɨɦ Response Cal ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɬɢɜɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɩɪɢɦɟ-
ɧɟɧɢɟɦ ɤɚɛɟɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox. ȼ ɞɪɭ-
ɝɢɯ ɫɥɭɱɚɹɯ ɤɚɥɢɛɪɨɜɤɚ CalReady ɨɛɟɫɩɟɱɢɜɚɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȼɵ ɦɨɠɟɬɟ ɜɵɩɨɥɧɹɬɶ ɤɚɥɢɛɪɨɜɤɭ Response Cal ɞɥɹ ɥɸɛɨɝɨ ɢɡ ɩɚɪɚɦɟɬɪɨɜ S11, S22 ɢɥɢ S21 ɢ S12. 

ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɧɚ ɷɤɪɚɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɭɤɚɡɚɧɢɹ ɜɵɛɟɪɢɬɟ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ, 
ɨɫɧɨɜɚɧɧɭɸ ɧɚ ɨɬɨɛɪɚɠɚɟɦɵɯ ɢɡɦɟɪɟɧɢɹɯ. ɇɚɩɪɢɦɟɪ, ɱɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɤɚɥɢɛɪɨɜɤɭ S11, ɩɪɢɫɨɟɞɢɧɢ-
ɬɟ ɤ ɩɨɪɬɭ 1 ɨɩɨɪɧɨɣ ɩɥɨɫɤɨɫɬɢ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ OPEN ɢɥɢ SHORT. 

Ɏɭɧɤɰɢɹ ɧɨɪɦɢɪɨɜɚɧɢɹ Normalize ɢɫɩɨɥɶɡɭɟɬ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ THRU ɢɥɢ ɤɚɛɟɥɶ ɦɟɠɞɭ ɩɨɪɬɚɦɢ 1 ɢ 
2 ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ S21 ɢ S12 ɢɡɦɟɪɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ (ɪɟɠɢɦ NA) ɢ ɞɜɭɯɩɨɪ-
ɬɨɜɨɝɨ ɢɡɦɟɪɟɧɢɹ ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ (ɪɟɠɢɦ ɋȺɌ). ȼ ɪɟɠɢɦɟ VVM ɷɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤ-
ɰɢɢ Zero. 

Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɤɚɥɢɛɪɨɜɤɭ Response Cal 

• ȼɵɛɟɪɢɬɟ ɢɡɦɟɪɟɧɢɹ, ɩɨɞɥɟɠɚɳɢɟ ɤɚɥɢɛɪɨɜɤɟ. ɋɦ. ɨɩɢɫɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɟɠɢɦɚ (NA, CAT 
ɢɥɢ VMM) ɜ ɨɬɧɨɲɟɧɢɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜɵɛɨɪɚ ɢɡɦɟɪɟɧɢɣ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Response Cal  . 

• Ⱦɥɹ ɨɞɧɨɩɨɪɬɨɜɵɯ ɢɡɦɟɪɟɧɢɣ: 

∗ ȼɵɛɟɪɢɬɟ ɥɢɛɨ  Open Response  , ɥɢɛɨ  Short Response  ɞɥɹ ɩɨɞɥɟɠɚɳɟɝɨ ɤɚɥɢɛɪɨɜɤɟ ɩɨɪɬɚ. 
ɉɨɪɬ 2 ɞɨɫɬɭɩɟɧ ɬɨɥɶɤɨ ɫ ɨɩɰɢɟɣ 122. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 80 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗ ɉɪɢɫɨɟɞɢɧɢɬɟ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɩɨɪɬɭ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ OPEN ɢɥɢ SHORT ɢ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Measure  . 

• Ⱦɥɹ ɞɜɭɯɩɨɪɬɨɜɵɯ ɢɡɦɟɪɟɧɢɣ: 

∗ ȼɵɛɟɪɢɬɟ ɜɚɪɢɚɧɬ  Normalization  . 

∗ ɉɪɢɫɨɟɞɢɧɢɬɟ ɤɨɪɨɬɤɢɣ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɣ ɫɬɚɛɢɥɶɧɵɣ ɩɨ ɮɚɡɟ ɤɚɛɟɥɶ ɦɟɠɞɭ ɫɨɟɞɢɧɢɬɟɥɹ-
ɦɢ ɩɨɪɬɚ 1 ɢ ɩɨɪɬɚ 2 ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Measure . 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɤɚɥɢɛɪɨɜɤɟ ɫ ɧɨɪɦɢɪɨɜɚɧɢɟɦ (Normalization) ɜɫɟ ɩɨɫɥɟɞɭɸɳɢɟ ɢɡɦɟɪɟɧɢɹ ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ ɜɵɩɨɥɧɹɸɬ-
ɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ ɤɚɛɟɥɹ THRU. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɜɵ ɩɪɢɦɟɧɹɟɬɟ ɤɚɛɟɥɶ ɫ ɩɨɬɟɪɹɦɢ 1 ɞȻ, ɬɨ 
ɩɨɫɥɟ ɧɨɪɦɢɪɨɜɚɧɢɹ ɛɟɡ ɨɬɫɨɟɞɢɧɟɧɢɹ ɷɬɨɝɨ ɤɚɛɟɥɹ ɛɭɞɟɬ ɢɧɞɢɰɢɪɨɜɚɬɶɫɹ ɡɧɚɱɟɧɢɟ ɩɨɬɟɪɶ 0 ɞȻ. ɉɨɷɬɨɦɭ 
ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ ɩɪɢɫɨɟɞɢɧɢɬɟ ɬɚɤɠɟ 
ɬɨɬ ɤɚɛɟɥɶ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɪɢ ɤɚɥɢɛɪɨɜɤɟ ɧɨɪɦɢɪɨɜɚɧɢɹ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Finish  . 

• ɉɪɢɫɨɟɞɢɧɢɬɟ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ. 

ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  CAL ON U  , ɤɨɝɞɚ ɤɚɥɢɛɪɨɜɤɚ Response Cal ɤɨɪ-
ɪɟɤɬɢɪɭɟɬ ɬɨɥɶɤɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɢɡɦɟɪɟɧɢɟ. 

8.8 Ɏɭɧɤɰɢɹ View Cal 

ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  View Cal  ɧɚ ɷɤɪɚɧɟ Choose Calibration (ɫɦ. ɪɚɡɞɟɥ 8.4), ɱɬɨɛɵ 
ɩɨɫɦɨɬɪɟɬɶ ɞɚɧɧɵɟ ɤɚɥɢɛɪɨɜɤɢ ɧɚ ɫɥɟɞɭɸɳɟɦ ɷɤɪɚɧɟ: 

  
 
ȼ ɜɟɪɯɧɟɣ ɪɚɦɤɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɫɜɨɣɫɬɜɚ ɜɵɩɨɥɧɟɧɧɨɣ ɜɚɦɢ ɬɟɤɭɳɟɣ ɤɚɥɢɛɪɨɜɤɢ ɢ ɭɤɚɡɚɧɵ S-ɩɚɪɚ-
ɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɤɨɪɪɟɤɬɢɪɭɟɬ ɷɬɚ ɤɚɥɢɛɪɨɜɤɚ. 

ȼ ɧɢɠɧɟɣ ɪɚɦɤɟ ɭɤɚɡɚɧɵ S-ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɢɧɞɢɰɢɪɭɸɬɫɹ, ɧɨ ɧɟ ɤɨɪɪɟɤɬɢɪɭɸɬɫɹ ɷɬɨɣ ɤɚɥɢɛ-
ɪɨɜɤɨɣ, ɧɨ ɤɨɪɪɟɤɬɢɪɭɸɬɫɹ ɤɚɥɢɛɪɨɜɤɨɣ CalReady (ɫɦ. ɪɚɡɞɟɥ 8.3). 

8.9 Ɍɢɩɵ ɤɚɥɢɛɪɨɜɤɢ 

Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɭɩɪɨɳɚɟɬ ɩɪɨɰɟɫɫ ɤɚɥɢɛɪɨɜɤɢ ɬɟɦ, ɱɬɨ ɨɬ ɪɟɤɨɦɟɧɞɭɟɬ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɣ ɢ ɷɮ-
ɮɟɤɬɢɜɧɵɣ ɬɢɩ ɤɚɥɢɛɪɨɜɤɢ ɧɚ ɨɫɧɨɜɟ ɨɬɨɛɪɚɠɚɟɦɵɯ S-ɩɚɪɚɦɟɬɪɨɜ. 
Ɉɞɧɚɤɨ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɞɥɹ ɜɚɫ ɩɪɢɟɦɥɟɦɚ ɧɟɫɤɨɥɶɤɨ ɦɟɧɶɲɚɹ ɬɨɱɧɨɫɬɶ ɢɥɢ ɠɟɥɚ-
ɬɟɥɶɧɨ ɭɦɟɧɶɲɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. ɋɥɟɞɭɸɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨɦɨɠɟɬ ɜɚɦ ɪɚɡɨ-
ɛɪɚɬɶɫɹ ɜ ɜɵɛɨɪɟ ɬɢɩɚ ɤɚɥɢɛɪɨɜɤɢ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 81 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ɍɟɪɦɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ: 

 
ɇɟɜɫɬɚɜɥɹɟɦɵɣ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ – ɭɫɬɪɨɣɫɬɜɨ, 
ɫɨɟɞɢɧɢɬɟɥɢ ɤɨɬɨɪɨɝɨ ɧɟ ɦɨɝɭɬ ɫɬɵɤɨɜɚɬɶɫɹ ɞɪɭɝ ɫ 
ɞɪɭɝɨɦ. Эɬɨ ɥɢɛɨ ɪɚɡɧɨɬɢɩɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ, ɥɢɛɨ 
ɨɛɚ ɫɨɟɞɢɧɢɬɟɥɹ ɹɜɥɹɸɬɫɹ ɝɧɟɡɞɨɜɵɦɢ ɢɥɢ ɲɬɵɪɟ-
ɜɵɦɢ. Эɬɨ ɨɡɧɚɱɚɟɬ ɬɚɤɠɟ, ɱɬɨ ɤɚɛɟɥɢ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɯ ɩɨɪɬɨɜ ɧɟ ɦɨɝɭɬ ɫɬɵɤɨɜɚɬɶɫɹ ɞɪɭɝ ɫ 
ɞɪɭɝɨɦ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɷɬɨɦ ɪɢɫɭɧɤɟ. 

 
 

ȼɫɬɚɜɥɹɟɦɵɣ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ – ɭɫɬɪɨɣɫɬɜɨ, 
ɫɨɟɞɢɧɢɬɟɥɢ ɤɨɬɨɪɨɝɨ ɦɨɝɭɬ ɫɬɵɤɨɜɚɬɶɫɹ ɞɪɭɝ ɫ 
ɞɪɭɝɨɦ. Эɬɨ ɨɞɧɨɬɢɩɧɵɟ "ɪɚɡɧɨɩɨɥɵɟ" ɫɨɟɞɢɧɢ-
ɬɟɥɢ (ɨɞɢɧ ɲɬɵɪɟɜɨɣ, ɜɬɨɪɨɣ ɝɧɟɡɞɨɜɨɣ). Эɬɨ ɨɡ-
ɧɚɱɚɟɬ ɬɚɤɠɟ, ɱɬɨ ɤɚɛɟɥɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɨɪɬɨɜ 
ɦɨɝɭɬ ɫɬɵɤɨɜɚɬɶɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ 
ɷɬɨɦ ɪɢɫɭɧɤɟ. 

 
ɂɞɟɚɥɶɧɨɟ ɫɤɜɨɡɧɨɟ ɫɨɟɞɢɧɟɧɢɟ (Flush THRU) – ɤɨɝɞɚ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɨɪɬɵ ɦɨɝɭɬ ɫɬɵɤɨɜɚɬɶɫɹ 
ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɜɫɬɚɜɥɹɟɦɨɝɨ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ. Ɉɛɪɚɡɰɨɜɚɹ ɦɟɪɚ 
THRU ɧɟ ɨɛɥɚɞɚɟɬ ɧɢ ɩɨɬɟɪɹɦɢ, ɧɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɥɢɧɨɣ. 

ɇɚɩɪɚɜɥɟɧɢɟ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ – Ɉɛɚ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɦɟɬɨɞɚ ɩɨɥɧɨɣ ɞɜɭɯɩɨɪɬɨɜɨɣ ɤɚɥɢɛ-
ɪɨɜɤɢ ɬɪɟɛɭɸɬ ɜɵɩɨɥɧɟɧɢɹ ɮɨɧɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɪɚɡɜɟɪɬɤɨɣ ɱɚɫɬɨɬɵ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɧɟɡɚɜɢ-
ɫɢɦɨ ɨɬ ɢɧɞɢɰɢɪɭɟɦɵɯ ɢɡɦɟɪɟɧɢɣ. Ɉɬɨɛɪɚɠɚɟɦɵɟ ɝɪɚɮɢɤɢ ɨɛɧɨɜɥɹɸɬɫɹ ɫ ɦɟɧɶɲɟɣ ɫɤɨɪɨɫɬɶɸ, ɱɟɦ 
ɩɪɢ ɨɞɧɨɩɨɪɬɨɜɨɣ ɤɚɥɢɛɪɨɜɤɟ ɢ ɤɚɥɢɛɪɨɜɤɟ Enhanced Response, ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɬɨɪɵɯ ɬɪɟɛɭɟɬɫɹ 
ɪɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

Ʉɚɥɢɛɪɨɜɤɚ FULL 2-Port (ɜɨɡɦɨɠɧɚ ɫ ɨɩɰɢɟɣ 122) 

ɇɚɢɛɨɥɟɟ ɩɨɥɧɚɹ ɤɚɥɢɛɪɨɜɤɚ. Ʉɨɪɪɟɤɬɢɪɭɟɬ ɜɫɟ S-ɩɚɪɚɦɟɬɪɵ. 

Ɉɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ: ɧɟɜɫɬɚɜɥɹɟɦɵɣ ɢɥɢ ɜɫɬɚɜɥɹɟɦɵɣ. 

Ɉɛɪɚɡɰɨɜɵɟ ɦɟɪɵ: OPEN, SHORT, LOAD ɧɚ ɨɛɨɢɯ ɩɨɪɬɚɯ. Ʌɸɛɨɣ ɤɨɦɩɨɧɟɧɬ THRU ɦɟɠɞɭ ɩɨɪɬɚɦɢ. 

Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɨɰɟɫɫɟ Unknown Thru ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɟ 
 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

Ɋɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. 

Ʉɚɥɢɛɪɨɜɤɚ FULL 2-Port (QSOLT) – ɬɨɥɶɤɨ ɦɟɯɚɧɢɱɟɫɤɚɹ ɤɚɥɢɛɪɨɜɤɚ  
(ɜɨɡɦɨɠɧɚ ɫ ɨɩɰɢɟɣ 122) 

Эɬɨ ɛɨɥɟɟ ɛɵɫɬɪɚɹ ɤɚɥɢɛɪɨɜɤɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɚɥɢɛɪɨɜɤɨɣ FULL 2-Port.  
Ʉɨɪɪɟɤɬɢɪɭɟɬ ɜɫɟ S-ɩɚɪɚɦɟɬɪɵ. 

Ɉɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ: ɬɨɥɶɤɨ ɜɫɬɚɜɥɹɟɦɵɣ. 

Ɉɛɪɚɡɰɨɜɵɟ ɦɟɪɵ: OPEN, SHORT, LOAD ɧɚ ɩɨɪɬɟ 1. Flush THRU ɦɟɠɞɭ ɩɨɪɬɚɦɢ. 

Ɋɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. 

Ʉɚɥɢɛɪɨɜɤɚ Enhanced Response (ɜ ɩɪɹɦɨɦ ɢɥɢ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫ ɨɩɰɢɟɣ 122) 

Ȼɨɥɟɟ ɛɵɫɬɪɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɚɥɢɛɪɨɜɤɨɣ FULL 2-Port. 

Ɉɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ: ɬɨɥɶɤɨ ɜɫɬɚɜɥɹɟɦɵɣ. 

Ʉɨɪɪɟɤɬɢɪɭɟɦɵɟ S-ɩɚɪɚɦɟɬɪɵ: S21 ɢ S11 (ɜ ɩɪɹɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ) ɢɥɢ S12 ɢ S22 (ɜ ɨɛɪɚɬɧɨɦ ɧɚ-
ɩɪɚɜɥɟɧɢɢ). 

Ɉɛɪɚɡɰɨɜɵɟ ɦɟɪɵ: OPEN, SHORT, LOAD ɧɚ ɨɞɧɨɦ ɩɨɪɬɟ. Flush THRU ɦɟɠɞɭ ɩɨɪɬɚɦɢ. 

Ɋɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

Ʉɚɥɢɛɪɨɜɤɚ 1-Port (OSL) 

Ɉɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ: ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ. 

Ʉɨɪɪɟɤɬɢɪɭɟɦɵɟ S-ɩɚɪɚɦɟɬɪɵ: S11 ɢɥɢ S-22. 

Ɉɛɪɚɡɰɨɜɵɟ ɦɟɪɵ: OPEN, SHORT, LOAD 

Ɋɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 82 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

8.10 ɂɧɬɟɪɩɨɥɹɰɢɹ * 

ɇɚɢɛɨɥɶɲɚɹ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɞɨɫɬɢɝɚɟɬɫɹ, ɤɨɝɞɚ ɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢ ɪɚɡɪɟɲɟɧɢɹ 
ɨɫɬɚɸɬɫɹ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɬɚɤɢɦɢ ɠɟ, ɤɚɤɢɦɢ ɨɧɢ ɛɵɥɢ, ɤɨɝɞɚ ɜɵɩɨɥɧɹɥɚɫɶ ɤɚɥɢɛɪɨɜɤɚ. ȿɫɥɢ ɷɬɢ ɭɫ-
ɬɚɧɨɜɤɢ ɢɡɦɟɧɹɸɬ ɩɨɫɥɟ ɤɚɥɢɛɪɨɜɤɢ, ɚɧɚɥɢɡɚɬɨɪ FieldFox ɢɧɬɟɪɩɨɥɢɪɭɟɬ ɤɚɥɢɛɪɨɜɤɭ ɬɚɤ, ɱɬɨɛɵ ɫɨ-
ɯɪɚɧɹɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɱɟɧɶ ɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ. 

ɂɧɬɟɪɩɨɥɢɪɨɜɚɧɧɵɟ ɤɚɥɢɛɪɨɜɤɢ ɨɛɥɚɞɚɸɬ ɱɭɬɶ ɦɟɧɶɲɟɣ ɬɨɱɧɨɫɬɶɸ, ɱɟɦ ɤɚɥɢɛɪɨɜɤɚ, ɜɵɩɨɥɧɟɧ-
ɧɚɹ ɩɪɢ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɣ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɨɬɧɨɫɢɬɟɥɶ-
ɧɨɣ ɬɨɱɧɨɫɬɢ ɪɚɡɧɵɯ ɜɚɪɢɚɧɬɨɜ ɤɚɥɢɛɪɨɜɤɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɚɦ 8.12 ɢ 8.16. 

Ʉɨɝɞɚ ɢɧɬɟɪɩɨɥɢɪɭɟɬɫɹ ɜɵɩɨɥɧɟɧɧɚɹ ɜɚɦɢ ɤɚɥɢɛɪɨɜɤɚ, ɬɨ ɤ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɦɭ ɢɧɞɢɤɚɬɨɪɭ ɤɚɥɢɛɪɨɜ-
ɤɢ ɞɨɛɚɜɥɹɟɬɫɹ ɡɜɟɡɞɨɱɤɚ. ɇɚɩɪɢɦɟɪ, ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ 
 Cal ON U*  , ɤɨɝɞɚ ɢɧɬɟɪɩɨɥɢɪɭɟɬɫɹ ɬɟɤɭɳɚɹ ɤɚɥɢɛɪɨɜɤɢ ɬɢɩɚ Response ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɚɹ ɤɚɥɢɛɪɨɜ-
ɤɚ. ɋɢɦɜɨɥ ɡɜɟɡɞɨɱɤɢ ɧɢɤɨɝɞɚ ɧɟ ɞɨɛɚɜɥɹɟɬɫɹ ɤ ɢɧɞɢɤɚɰɢɢ ɤɚɥɢɛɪɨɜɤɢ  CalRdy  . 

8.11 ɂɧɞɢɤɚɰɢɹ ɫɨɦɧɢɬɟɥɶɧɨɣ ɬɨɱɧɨɫɬɢ (CAL ON ?) 

Ʉɨɝɞɚ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɚɤ ɜɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ 
(Output Power), ɩɨɞɚɜɥɟɧɢɟ ɩɨɦɟɯ (Interference Rejection) ɢɥɢ ɲɢɪɢɧɭ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ 
(IF BW – ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ NA), ɬɨ ɤ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɦɭ ɢɧɞɢɤɚɬɨɪɭ ɤɚɥɢɛɪɨɜɤɢ ɞɨɩɨɥɧɹɟɬɫɹ ɜɨɩɪɨɫɢ-
ɬɟɥɶɧɵɣ ɡɧɚɤ. ɇɚɩɪɢɦɟɪ, ɤɨɝɞɚ ɢɧɬɟɪɩɨɥɢɪɭɟɬɫɹ ɬɟɤɭɳɚɹ ɤɚɥɢɛɪɨɜɤɚ QuickCal, ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚ-
ɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  Cal ON Q?  . ȼɨɩɪɨɫɢɬɟɥɶɧɵɣ ɡɧɚɤ ɧɢɤɨɝɞɚ ɧɟ ɞɨɛɚɜɥɹɟɬɫɹ ɤ ɢɧɞɢ-
ɤɚɰɢɢ ɤɚɥɢɛɪɨɜɤɢ  CalRdy  . 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɏɭɧɤɰɢɹ QuickCal ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɭ ɚɧɚɥɢɡɚɬɨɪɨɜ N991xA/2xA/3xA. 

Ɍɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɧɚɫɤɨɥɶɤɨ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɢɥɚɫɶ ɭɫɬɚɧɨɜɤɚ 
ɩɚɪɚɦɟɬɪɚ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɜɵɫɲɟɣ ɬɨɱɧɨɫɬɢ ɫɥɟɞɭɟɬ ɩɨɜɬɨɪɢɬɶ ɤɚɥɢɛɪɨɜɤɭ ɩɪɢ ɧɨɜɵɯ ɭɫɬɚɧɨɜ-
ɤɚɯ ɩɚɪɚɦɟɬɪɨɜ. 

8.12 ɋɨɜɦɟɫɬɢɦɵɟ ɪɟɠɢɦɵ ɤɚɥɢɛɪɨɜɤɢ 

Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɞɨɩɭɫɤɚɟɬ ɧɚɥɢɱɢɟ ɬɨɥɶɤɨ ɨɞɧɨɣ ɤɚɥɢɛɪɨɜɤɢ (ɧɟ ɫɱɢɬɚɹ ɤɚɥɢɛɪɨɜɤɢ CalReady). 
ȼɵɩɨɥɧɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ ɜ ɨɞɧɨɦ ɪɟɠɢɦɟ ɩɟɪɟɡɚɩɢɫɵɜɚɟɬ ɤɚɥɢɛɪɨɜɤɢ ɞɥɹ ɞɪɭɝɢɯ ɪɟɠɢɦɨɜ. 
ɉɨɫɤɨɥɶɤɭ ɪɟɠɢɦɵ NA, ɋȺɌ ɢ VVM ɨɱɟɧɶ ɩɨɯɨɠɢ ɞɪɭɝ ɧɚ ɞɪɭɝɚ, ɬɨ ɤɚɥɢɛɪɨɜɤɭ, ɜɵɩɨɥɧɟɧɧɭɸ ɜ ɨɞɧɨɦ 
ɪɟɠɢɦɟ, ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɬɚɤɠɟ ɢ ɜ ɞɪɭɝɢɯ ɪɟɠɢɦɚɯ. ɑɬɨɛɵ ɩɪɢɦɟɧɢɬɶ ɤɚɥɢɛɪɨɜɤɭ ɜ ɞɪɭɝɨɦ ɪɟɠɢɦɟ, 
ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɨɬ ɬɨɝɨ, ɜ ɤɨɬɨɪɨɦ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɤɚɥɢɛɪɨɜɤɚ. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚ-

ɜɢɲɢ  Cal  5  ɢ  Cal ON  . 

8.13 ɋɨɯɪɚɧɟɧɢɟ ɤɚɥɢɛɪɨɜɤɢ ɜ ɩɚɦɹɬɢ 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ ɥɸɛɨɝɨ ɬɢɩɚ ɜɵ ɦɨɠɟɬɟ ɫɨɯɪɚɧɢɬɶ ɜ ɮɚɣɥɟ STATE (*.sta) ɭɫɬɚɧɨɜɤɢ 
ɩɚɪɚɦɟɬɪɨɜ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɜɦɟɫɬɟ ɫ ɤɚɥɢɛɪɨɜɤɨɣ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵ ɫɦɨɠɟɬɟ ɜɵɡɵɜɚɬɶ ɢɡ 
ɩɚɦɹɬɢ ɷɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢ ɤɚɥɢɛɪɨɜɤɭ. ɑɬɨɛɵ ɜɵɹɫɧɢɬɶ, ɤɚɤ ɷɬɨ ɞɟɥɚɟɬɫɹ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ 
ɝɥɚɜɟ 24. 

8.14 ɋɜɨɣɫɬɜɚ ɤɚɥɢɛɪɨɜɤɢ CalReady 

ȼ ɤɚɠɞɨɦ ɚɧɚɥɢɡɚɬɨɪɟ FieldFox ɫɨɞɟɪɠɢɬɫɹ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɡɚɜɨɞɫɤɨɣ ɤɚɥɢɛɪɨɜɤɢ CalReady. ɂɯ 
ɦɨɠɧɨ ɜɵɛɢɪɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ, ɫ ɤɨɬɨɪɵɦ ɜɵ ɪɚɛɨɬɚɟɬɟ ɱɚɳɟ ɜɫɟɝɨ, ɢ 
ɜɚɲɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɢ ɫɤɨɪɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. ɉɨɦɧɢɬɟ ɨ ɬɨɦ, ɱɬɨ ɤɚɥɢɛɪɨɜɤɚ Cal-
Ready ɜɵɩɨɥɧɟɧɚ ɧɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɨɪɬɚɯ. ɉɨɷɬɨɦɭ ɷɬɚ ɤɚɥɢɛɪɨɜɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɛɨɥɶɲɭɸ ɬɨɱ-
ɧɨɫɬɶ, ɤɨɝɞɚ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ ɩɪɢɫɨɟɞɢɧɹɸɬ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɨɪɬɚɦ. Ɉɩɢɫɚɧɢɟ ɤɚɥɢɛɪɨɜɤɢ Cal-
Ready ɩɪɢɜɟɞɟɧɨ ɜ ɪɚɡɞɟɥɟ 8.3. 

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɧɟ ɫɨɯɪɚɧɹɟɬɫɹ ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ Preset. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  CalRdy  . 



Ⱦɦɛɝɛ 8: Кɛɦɣɜɫɩɝɥɛ ɟɦɺ ɫɠɡɣɧɩɝ NA, CAT ɣ VVM  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 83 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  2-Port Cal  (ɩɨ ɭɦɨɥɱɚɧɢɸ) – Ʉɨɪɪɟɤɬɢɪɭɟɬ ɜɫɟ ɱɟɬɵɪɟ S-ɩɚɪɚɦɟɬɪɚ. Ɍɪɟɛɭɟɬ ɪɚɡɜɟɪɬɤɢ ɜ ɩɪɹ-
ɦɨɦ ɢ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɱɬɨ ɡɚɦɟɞɥɹɟɬ ɢɡɦɟɪɟɧɢɟ ɝɪɚɮɢɤɨɜ (ɫɦ. ɪɚɡɞɟɥ 8.9). 

∗  Enh Response  – ɤɨɪɪɟɤɬɢɪɭɟɬ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɜ ɩɪɹɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ (S22 ɢ S11) ɢ 
ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ (S12 ɢ S21). ɉɨɷɬɨɦɭ, ɤɨɝɞɚ ɬɪɟɛɭɸɬɫɹ ɢɡɦɟɪɟɧɢɹ ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɧɚ-
ɩɪɚɜɥɟɧɢɢ, ɷɬɨɬ ɜɚɪɢɚɧɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɛɵɫɬɪɵɟ ɢɡɦɟɪɟɧɢɹ ɝɪɚɮɢɤɨɜ, ɱɟɦ ɩɨɥɧɚɹ ɞɜɭɯ-
ɩɨɪɬɨɜɚɹ ɤɚɥɢɛɪɨɜɤɚ. 

• Ʉɨɝɞɚ ɜɵɛɪɚɧɚ ɤɚɥɢɛɪɨɜɤɚ Enhanced Response, ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Non-Reciprocal  (ɩɨ ɭɦɨɥɱɚɧɢɸ) – ɍɫɢɥɢɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɨɛɪɚɬɢɦɨɟ (Non-Recipro-
cal) ɭɫɬɪɨɣɫɬɜɨ, ɩɨɫɤɨɥɶɤɭ ɨɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɢɥɟɧɢɟ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɨɱɟɧɶ ɜɵɫɨɤɨɟ ɨɫ-
ɥɚɛɥɟɧɢɟ (ɪɚɡɜɹɡɤɭ) ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Эɬɨɬ ɜɚɪɢɚɧɬ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɚɢɥɭɱɲɭɸ ɤɨɪɪɟɤ-
ɰɢɸ ɞɥɹ ɧɟɨɛɪɚɬɢɦɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɩɪɢɟɦɥɟɦɭɸ ɤɨɪɪɟɤɰɢɸ ɞɥɹ ɨɛɪɚɬɢɦɵɯ (Reciprocal) ɭɫɬ-
ɪɨɣɫɬɜ. 

∗  Reciprocal  – Ɉɛɪɚɬɢɦɵɦ ɨɛɴɟɤɬɨɦ ɢɫɩɵɬɚɧɢɣ ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ, ɭ ɤɨɬɨɪɨɝɨ ɨɞɢɧɚɤɨɜɵ 
ɜɧɨɫɢɦɵɟ ɩɨɬɟɪɢ ɜ ɩɪɹɦɨɦ (S21) ɢ ɜ ɨɛɪɚɬɧɨɦ (S12) ɧɚɩɪɚɜɥɟɧɢɹɯ. ɇɚɩɪɢɦɟɪ, ɤɚɛɟɥɶ ɹɜɥɹɟɬɫɹ 
ɨɛɪɚɬɢɦɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. Эɬɨɬ ɜɚɪɢɚɧɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɥɭɱɲɭɸ ɤɨɪɪɟɤɰɢɸ ɞɥɹ ɨɛɪɚɬɢɦɵɯ 
ɭɫɬɪɨɣɫɬɜ. Ɉɞɧɚɤɨ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɚ S11 ɭ ɧɟɨɛɪɚɬɢɦɵɯ ɭɫɬɪɨɣɫɬɜ ɞɚɸɬ ɡɚɜɵɲɟɧɧɵɣ ɪɟ-
ɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ ɧɚ ɨɬɪɚɠɟɧɢɟ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɜɚɪɢɚɧɬɨɦ Non-Reciprocal. 

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɧɚɢɥɭɱɲɢɣ ɜɚɪɢɚɧɬ ɞɥɹ ɜɚɲɟɝɨ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Preset  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Preset  . 

• ȼɵɛɟɪɢɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ S-ɩɚɪɚɦɟɬɪ ɢ ɞɪɭɝɢɟ ɭɫɬɚɧɨɜɤɢ (ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ, ɪɚɡɪɟɲɟɧɢɟ ɢ 
ɬ.ɞ.). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Math and Memory  , ɡɚɬɟɦ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data–>Mem  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data & Memory  . 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ȼɵɛɟɪɢɬɟ ɤɚɥɢɛɪɨɜɤɭ CalReady, ɱɬɨɛɵ ɫɪɚɜɧɢɬɶ ɫ ɬɟɤɭɳɟɣ ɭɫɬɚɧɨɜɤɨɣ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Esc  , ɱɬɨɛɵ ɜɵɣɬɢ ɢɡ ɦɟɧɸ ɤɚɥɢɛɪɨɜɤɢ. 

• ɉɨɫɦɨɬɪɢɬɟ ɪɚɡɥɢɱɢɹ ɧɚ ɞɜɭɯ ɝɪɚɮɢɤɚɯ. 

8.15 ɉɪɨɜɟɪɤɚ ɤɚɥɢɛɪɨɜɤɢ ɢ ɰɟɥɨɫɬɧɨɫɬɢ ɤɚɛɟɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ 

ɉɨɫɥɟ ɤɚɥɢɛɪɨɜɤɢ ɜɚɠɧɨ ɩɪɨɜɟɪɢɬɶ ɟɟ ɞɨɫɬɨɜɟɪɧɨɫɬɶ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɤɚɛɟɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɫɥɟɞɭ-
ɟɬ ɬɚɤɠɟ ɩɪɨɜɟɪɢɬɶ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɤɚɛɟɥɹ. 

ɉɪɨɜɟɪɤɚ ɤɚɥɢɛɪɨɜɤɢ 

• ɉɪɢɫɨɟɞɢɧɢɬɟ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɧɚɝɪɭɡɤɢ LOAD ɤ ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɨɩɨɪɧɨɣ ɩɥɨɫɤɨ-
ɫɬɢ (ɤɭɞɚ ɩɪɢɫɨɟɞɢɧɹɥɢɫɶ ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɨɛɪɚɡɰɨɜɵɟ ɦɟɪɵ). Эɬɨ ɦɨɠɟɬ ɛɵɬɶ ɤɨɧɟɰ ɤɚɛɟɥɶɧɨɣ 
ɩɟɪɟɦɵɱɤɢ ɢɥɢ ɫɨɟɞɢɧɢɬɟɥɶ PORT 1 ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

• ȼ ɪɟɠɢɦɟ ɋȺɌ ɜɵɛɟɪɢɬɟ  Return Loss  . 

• ȼ ɪɟɠɢɦɟ NA ɜɵɛɟɪɢɬɟ  S11  ɫ ɮɨɪɦɚɬɨɦ Log Mag. 

• Ⱦɥɹ ɱɚɫɬɨɬ ɧɢɠɟ 9 ȽȽɰ ɩɨɫɦɨɬɪɢɬɟ ɝɪɚɮɢɤ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox: 

∗ ɍɪɨɜɟɧɶ ɧɢɠɟ 35 ɞȻ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɯɨɪɨɲɭɸ ɤɚɥɢɛɪɨɜɤɭ. 
∗ ɍɪɨɜɟɧɶ ɜɵɲɟ 30 ɞȻ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɜɬɨɪɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ. 

ɉɪɨɜɟɪɤɚ ɮɚɡɨɜɨɣ ɬɨɱɧɨɫɬɢ 

• ɉɪɢɫɨɟɞɢɧɢɬɟ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɧɚɝɪɭɡɤɢ LOAD ɤ ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɨɩɨɪɧɨɣ ɩɥɨɫɤɨ-
ɫɬɢ (ɤɭɞɚ ɩɪɢɫɨɟɞɢɧɹɥɢɫɶ ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɨɛɪɚɡɰɨɜɵɟ ɦɟɪɵ). 

• ȼ ɪɟɠɢɦɟ NA ɜɵɛɟɪɢɬɟ S11 Reflection ɫ ɮɨɪɦɚɬɨɦ Polar ɢɥɢ Smith Chart. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 84 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɉɨɫɤɨɥɶɤɭ ɜɫɟ ɨɛɪɚɡɰɨɜɵɟ ɦɟɪɵ LOAD ɢɦɟɸɬ ɡɚɞɟɪɠɤɭ, ɬɨ ɜɵ ɭɜɢɞɢɬɟ ɧɟɛɨɥɶɲɨɟ ɜɪɚɳɟɧɢɟ ɮɚɡɵ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɚɫɬɨɬɵ. ȼ ɨɛɳɟɦ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɚɦ ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɨɛɪɚɡɰɨɜɨɣ ɦɟɪɵ. 

ɉɪɨɜɟɪɤɚ ɤɚɛɟɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ 

Ɉɫɬɚɜɶɬɟ ɩɪɢɫɨɟɞɢɧɟɧɧɨɣ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ LOAD ɢ ɩɨɲɟɜɟɥɢɬɟ ɤɚɛɟɥɶɧɭɸ ɩɟɪɟɦɵɱɤɭ, ɧɚɛɥɸɞɚɹ ɡɚ 
ɝɪɚɮɢɤɨɦ. 

• ȿɫɥɢ ɝɪɚɮɢɤ ɢɡɦɟɪɟɧɢɣ ɨɫɬɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɚɛɢɥɶɧɵɦ, ɬɨ ɤɚɛɟɥɶɧɚɹ ɩɟɪɟɦɵɱɤɚ ɢɦɟɟɬ ɯɨɪɨ-
ɲɟɟ ɤɚɱɟɫɬɜɨ. 

• ȿɫɥɢ ɜɵ ɧɚɛɥɸɞɚɟɬɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɩɢɤɨɜ ɧɚ ɝɪɚɮɢɤɟ (> 5 ɞȻ) ɩɪɢ ɲɟɜɟɥɟɧɢɢ ɤɚ-
ɛɟɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɟɟ ɫɥɟɞɭɟɬ ɡɚɦɟɧɢɬɶ. 

8.16 ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɬɨɞɨɜ ɤɚɥɢɛɪɨɜɤɢ 

• Ɇɟɯɚɧɢɱɟɫɤɚɹ ɩɨɥɧɚɹ ɞɜɭɯɩɨɪɬɨɜɚɹ ɤɚɥɢɛɪɨɜɤɚ ɜɫɟɝɞɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɦ ɦɟɬɨɞɨɦ 
ɤɚɥɢɛɪɨɜɤɢ. Ʉɚɱɟɫɬɜɨ ɦɟɯɚɧɢɱɟɫɤɨɣ ɤɚɥɢɛɪɨɜɤɢ ɰɟɥɢɤɨɦ ɢ ɩɨɥɧɨɫɬɶɸ ɡɚɜɢɫɢɬ ɨɬ ɤɚɱɟɫɬɜɚ ɤɚɥɢɛ-
ɪɨɜɨɱɧɵɯ ɨɛɪɚɡɰɨɜɵɯ ɦɟɪ OPEN, SHORT ɢ LOAD, ɚ ɬɚɤɠɟ ɨɬ ɤɚɱɟɫɬɜɚ ɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. Ⱦɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɢɛɨɥɟɟ ɬɨɱɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɩɪɢɦɟɧɹɣɬɟ ɧɚɞɥɟɠɚɳɢɟ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɨɛɪɚɡɰɨ-
ɜɵɟ ɦɟɪɵ. 

• Ʉɚɥɢɛɪɨɜɤɚ QuickCal ɢɞɟɚɥɶɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɢɡɦɟɪɟɧɢɣ DTF. Эɬɭ ɤɚɥɢɛɪɨɜɤɭ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ, 
ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɯɨɪɨɲɚɹ ɬɨɱɧɨɫɬɶ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɤɚɛɟɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ ɢɥɢ ɩɟɪɟɯɨɞɧɢɤɚ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɏɭɧɤɰɢɹ QuickCal ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɭ ɚɧɚɥɢɡɚɬɨɪɨɜ N991xA/2xA/3xA. 

∗ ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɥɢɛɪɨɜɤɨɣ QuickCal, ɤɨɝɞɚ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ ɢɦɟɟɬ ɝɧɟɡɞɨ-
ɜɵɟ ɫɨɟɞɢɧɢɬɟɥɢ 3,5 ɦɦ ɢɥɢ SMA. 

∗ Ⱦɚɠɟ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ ɮɚɡɨɜɚɹ ɬɨɱɧɨɫɬɶ ɧɚɱɢɧɚɟɬ ɭɯɭɞɲɚɬɶɫɹ, ɤɨɝɞɚ ɩɨɬɟɪɢ ɧɚ ɨɬ-
ɪɚɠɟɧɢɟ ɩɪɟɜɵɲɚɸɬ ɩɪɢɦɟɪɧɨ 20 ɞȻ. 

• Ʉɚɥɢɛɪɨɜɤɚ CalReady ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɱɧɨɫɬɶ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ ɩɪɢɫɨɟɞɢɧɹ-
ɟɬɫɹ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɨɪɬɚɦ, ɢ ɧɚɢɛɨɥɶɲɭɸ ɬɨɱɧɨɫɬɶ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

• Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɛɨɥɶɲɟɣ ɬɨɱɧɨɫɬɢ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɧɨɜɭɸ ɤɚɥɢɛɪɨɜɤɭ QuickCal ɢɥɢ ɦɟ-
ɯɚɧɢɱɟɫɤɭɸ ɤɚɥɢɛɪɨɜɤɭ: 
∗ ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɢɡɦɟɧɢɬɫɹ ɛɨɥɶɲɟ, ɱɟɦ ɧɚ 5°ɋ; 

∗ ɤɨɝɞɚ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɤ ɨɛɴɟɤɬɭ ɢɫɩɵɬɚɧɢɣ ɩɨɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɞɪɭɝɨɣ ɤɚɛɟɥɶɧɨɣ ɩɟɪɟɦɵɱɤɢ 
ɢɥɢ ɞɪɭɝɢɯ ɩɟɪɟɯɨɞɧɢɤɨɜ; 

∗ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɭɫɬɚɧɨɜɤɢ ɥɸɛɨɝɨ ɢɡ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ, ɭɪɨɜɟɧɶ 
ɦɨɳɧɨɫɬɢ, ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ ɢ ɪɚɡɪɟɲɟɧɢɟ. 

 



Ⱦɦɛɝɛ 9: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ (SA)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 85 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

9 Ɋɟɠɢɦ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ (SA) 

ȼ ɪɟɠɢɦɟ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ ɩɪɢɛɨɪ ɢɡɦɟɪɹɟɬ ɫɢɝɧɚɥɵ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ SA RF IN. ɂɡɦɟɪɟɧɢɹ ɜ ɪɟ-
ɠɢɦɟ SA ɧɟ ɬɪɟɛɭɸɬ ɤɚɥɢɛɪɨɜɤɢ. 

ȼɫɟɨɛɴɟɦɥɸɳɟɟ ɨɩɢɫɚɧɢɟ ɪɟɠɢɦɚ SA ɫɨɞɟɪɠɢɬɫɹ ɜ ɞɨɤɭɦɟɧɬɟ Spectrum Analysis Basics (App Note 
150), ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɟ:  
 http://literature.cdn.keysight.com/litweb/pdf/5952-0292.pdf. 

Ɂɚ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɨɝɪɚɦɦɟ FieldFox Remote Viewer, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɧɚɛɥɸɞɚɬɶ FieldFox ɫ 
ɜɚɲɟɝɨ ɭɫɬɪɨɣɫɬɜɚ iOS, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɤɭɦɟɧɬɭ: 
 http://literature.cdn.keysight.com/litweb/pdf/5991-2938EN.pdf 
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ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ SA 

ȼɵɛɟɪɢɬɟ ɪɟɠɢɦ SA, ɩɪɟɠɞɟ ɱɟɦ ɜɵɩɨɥɧɹɬɶ ɨɩɢɫɚɧɧɵɟ ɜ ɷɬɨɣ ɝɥɚɜɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. ɉɨɫɤɨɥɶ-
ɤɭ ɡɞɟɫɶ ɧɟɬ ɤɚɥɢɛɪɨɜɤɢ, ɬɨ ɷɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɜ ɥɸɛɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ-
ɫɬɢ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɪɟɠɢɦ SA 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  SA  . 

9.1 ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 

ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɩɨ ɨɫɢ ɏ ɨɩɪɟɞɟɥɹɟɬ ɞɢɚɩɚɡɨɧ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɹɬɫɹ ɢɡ-
ɦɟɪɟɧɢɹ ɫɢɝɧɚɥɨɜ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɨ ɡɧɚɱɟɧɢɟ ɧɚɱɚɥɶɧɨɣ ɱɚɫɬɨɬɵ 0 Ƚɰ, ɨɞɧɚɤɨ ɦɨɠɧɨ ɭɫɬɚɧɨ-
ɜɢɬɶ ɧɚɱɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɞɚɠɟ –100 ɆȽɰ. ȼɧɭɬɪɟɧɧɢɣ ɝɟɬɟɪɨɞɢɧ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɦɨɠɧɨ ɜɢɞɟɬɶ 
ɧɚ ɱɚɫɬɨɬɟ 0 Ƚɰ, ɱɬɨ ɦɨɠɟɬ ɦɚɫɤɢɪɨɜɚɬɶ ɫɢɝɧɚɥɵ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɏɨɬɹ ɡɞɟɫɶ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚɱɚɥɶɧɭɸ ɱɚɫɬɨɬɭ –100 ɆȽɰ, ɚɦɩɥɢɬɭɞɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɧɨɪɦɢɪɭɟɬɫɹ ɧɚ ɱɚɫɬɨɬɚɯ 
ɫɜɵɲɟ 2 ɆȽɰ. ɇɢɠɟ 2 ɆȽɰ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɬɨɱɧɨɫɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɱɚɫɬɨɬɵ, ɨɞɧɚɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɚɦɩɥɢ-
ɬɭɞɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ. 

ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɫɥɟɞɭɸɳɢɦɢ ɫɩɨɫɨɛɚɦɢ: 

• ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ (Center) ɢ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ (Span). 

• ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ (Start) ɢ ɤɨɧɟɱɧɨɣ (Stop) ɱɚɫɬɨɬɵ. 

• ɉɟɪɟɤɥɸɱɚɬɶɫɹ ɦɟɠɞɭ ɭɫɬɚɧɨɜɤɚɦɢ Zero (ɧɭɥɶ) ɢ ɩɨɫɥɟɞɧɟɝɨ ɜɵɛɪɚɧɧɨɝɨ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛ-
ɥɚɫɬɢ. 

• ɍɫɬɚɧɨɜɢɬɶ ɩɨɥɧɵɣ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ (Full Span) ɧɚ ɚɧɚɥɢɡɚɬɨɪɟ FieldFox. 

• ɉɪɢɦɟɧɹɬɶ ɜɵɛɨɪ ɤɚɧɚɥɚ (ɫɦ. ɪɚɡɞɟɥ 9.3) 

• ɉɪɢɦɟɧɹɬɶ ɮɭɧɤɰɢɸ Marker → Center (frequency) – ɫɦ. ɩɨɞɪɚɡɞɟɥ 21.1.9. 



Ⱦɦɛɝɛ 9: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ (SA)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 87 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗ Ɂɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ  Center  ɢ  Freq Span  – Эɬɨ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɫɩɨɫɨɛ ɭɫɬɚɧɨɜɤɢ 
ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. ɐɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ (Center) ɧɚɯɨɞɢɬɫɹ ɬɨɱɧɨ ɩɨɫɟɪɟɞɢɧɟ ɨɫɢ ɏ. ɉɚɪɚ-
ɦɟɬɪ Freq Span ɡɚɞɚɟɬ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɨɬ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ. Ʉɨ-
ɝɞɚ ɡɚɞɚɧɵ ɡɧɚɱɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ, ɩɨɹɫɧɟɧɢɹ ɭ ɨɫɢ ɏ ɧɚ 
ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɸɬ ɷɬɢ ɡɧɚɱɟɧɢɹ. 

∗ Ɂɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ  Start  ɢ  Stop  – ɇɚɱɚɥɶɧɚɹ ɱɚɫɬɨɬɚ (Start) ɡɚɞɚɟɬ ɧɚɱɚɥɨ ɨɫɢ ɏ, ɚ ɤɨɧɟɱɧɚɹ 
ɱɚɫɬɨɬɚ (Stop) – ɤɨɧɟɰ ɨɫɢ ɏ. Ʉɨɝɞɚ ɜɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɱɚɫɬɨɬɵ, ɩɨɹɫɧɟ-
ɧɢɹ ɭ ɨɫɢ ɏ ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɸɬ ɷɬɢ ɡɧɚɱɟɧɢɹ. 

• ȼɵɩɨɥɧɢɬɟ ɤɚɠɞɭɸ ɭɫɬɚɧɨɜɤɭ ɩɭɬɟɦ ɜɜɨɞɚ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, 

ɤɥɚɜɢɲ-ɫɬɪɟɥɨɤ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

• ɉɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɤɥɚɜɢɲ-ɫɬɪɟɥɨɤ   |   ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . Ⱦɢɫɤɪɟɬɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 

ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɟɝɨ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɞɨɩɭɫɤɚɟɬ ɢɡɦɟɧɟɧɢɟ ɜ ɪɟɠɢ-
ɦɟ SA. ɋɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɟ "Ʉɚɤ ɢɡɦɟɧɢɬɶ ɞɢɫɤɪɟɬɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɵ". 

• ɉɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɤɥɚɜɢɚɬɭɪɵ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɨɩɢɫɚ-
ɧɢɟ ɜ ɪɚɡɞɟɥɟ 2.9). 

Ⱦɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɩɨɫɨɛɚ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Zero/Last Span  . ɉɪɢ ɤɚɠɞɨɦ ɧɚɠɚɬɢɢ ɷɬɨɣ ɤɥɚɜɢɲɢ ɩɪɨ-
ɢɫɯɨɞɢɬ ɩɨɨɱɟɪɟɞɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɡɧɚɱɟɧɢɟɦ 0 Ƚɰ ɢ ɩɨɫɥɟɞɧɢɦ ɜɵɛɪɚɧɧɵɦ ɡɧɚɱɟɧɢɟɦ 
ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. Ɉɩɢɫɚɧɢɟ ɪɟɠɢɦɚ Zero Span ɩɪɢɜɟɞɟɧɨ ɜ ɪɚɡɞɟɥɟ 9.16. 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

∗ Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Full Span  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɜɟɫɶ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 
ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. ɐɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

Ʉɚɤ ɢɡɦɟɧɢɬɶ ɞɢɫɤɪɟɬɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɵ 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɥɚɜɢɲ-ɫɬɪɟɥɨɤ   |   ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɭɫɬɚɧɨɜɨɤ ɱɚɫɬɨɬɵ ɜɵ ɦɨɠɟɬɟ ɢɡɦɟɧɢɬɶ 
ɞɢɫɤɪɟɬɧɨɫɬɶ (ɲɚɝ) ɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɵ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  CF Step Auto Man  . 

∗  Auto  – ɉɪɢ ɤɚɠɞɨɦ ɧɚɠɚɬɢɢ ɨɞɧɨɣ ɢɡ ɤɥɚɜɢɲ   |   ɩɪɨɢɫɯɨɞɢɬ ɫɬɭɩɟɧɱɚɬɨɟ ɭɜɟɥɢɱɟɧɢɟ ɢɥɢ 

ɭɦɟɧɶɲɟɧɢɟ ɡɧɚɱɟɧɢɹ ɧɚ 1/10 (ɨɞɧɨ ɞɟɥɟɧɢɟ) ɬɟɤɭɳɟɝɨ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. ɉɪɢɦɟɱɚ-
ɧɢɟ: ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɷɬɭ ɭɫɬɚɧɨɜɤɭ ɫ Man ɧɚ Auto, ɫɥɟɞɭɟɬ ɞɜɚɠɞɵ ɧɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 
ɤɥɚɜɢɲɭ  CF Step  . 

∗  Man  – ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɫɬɭɩɟɧɢ ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚ-
ɬɭɪɵ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɨɩɢ-
ɫɚɧɢɟ ɜ ɪɚɡɞɟɥɟ 2.9). 

9.2 ɋɬɚɧɞɚɪɬɵ ɪɚɞɢɨɫɜɹɡɢ 

ɋɨɜɨɤɭɩɧɨɫɬɶ ɞɚɧɧɵɯ Radio Standard ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜ 
ɚɧɚɥɢɡɚɬɨɪɟ FieldFox ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ȼɑ ɩɪɨɬɨɤɨɥɨɜ. Ʉɨɝɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɤɨɣ-ɬɨ ɢɡ ɜɚɪɢɚɧɬɨɜ 
Radio Standard, ɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɵ ɢ ɤɚɧɚɥɚ ɭ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɢɡɦɟɧɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ 
ɫɬɚɧɞɚɪɬɨɦ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɬɚɧɞɚɪɬɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɟ-
ɪɟɞɢɧɟ ɷɤɪɚɧɚ, ɚ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɨɧ ɨɯɜɚɬɵɜɚɥ ɜɫɟ ɱɚɫɬɨɬɵ 
ɜɨɫɯɨɞɹɳɟɣ ɫɜɹɡɢ (Uplink) ɢ ɧɢɫɯɨɞɹɳɟɣ ɫɜɹɡɢ (Downlink). ɂɦɹ ɜɵɛɪɚɧɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ɪɚɞɢɨɫɜɹɡɢ 
ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɩɨɞ ɨɫɶɸ ɏ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 88 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɫɬɚɧɞɚɪɬɚ ɪɚɞɢɨɫɜɹɡɢ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɩɭɬɟɦ ɜɵɛɨɪɚ ɧɨɦɟɪɚ ɤɚ-
ɧɚɥɚ ɜɦɟɫɬɨ ɱɚɫɬɨɬɵ (ɫɦ. ɪɚɡɞɟɥ 9.3). Ʉɨɝɞɚ ɜɵɛɪɚɧ ɬɚɤɨɣ ɜɢɞ ɢɡɦɟɪɟɧɢɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɧɚɥɚ, ɤɚɤ 
ACPR (ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɜ ɫɨɫɟɞɧɟɦ ɤɚɧɚɥɟ), ɢɡɦɟɧɹɸɬɫɹ ɞɪɭɝɢɟ ɪɟɥɟɜɚɧɬɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚ-
ɪɚɦɟɬɪɨɜ, ɧɚɩɪɢɦɟɪ, ɩɨɥɨɫɚ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 9.30). 

Ʉɚɤ ɜɵɛɪɚɬɶ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure  1  ɢɥɢ  Freq/Dist  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Radio Standard  . 

• ȼɵɛɟɪɢɬɟ ɫɬɚɧɞɚɪɬ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

ɋɩɟɰɢɚɥɶɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɫɬɚɧɞɚɪɬɵ ɪɚɞɢɨɫɜɹɡɢ 

ɇɚɱɢɧɚɹ ɫ ɜɟɪɫɢɢ Rev A.05.50, ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɦɩɨɪɬɢɪɨɜɚɧɢɹ ɜ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɚɲɢɯ 
ɫɨɛɫɬɜɟɧɧɵɯ ɫɩɟɰɢɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɪɚɞɢɨɫɜɹɡɢ. ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɫɬɚɧɞɚɪɬɵ ɫɨɡɞɚɸɬɫɹ ɜ ɮɨɪɦɚ-
ɬɟ ɷɥɟɤɬɪɨɧɧɵɯ ɬɚɛɥɢɰ *.csv. 

ɒɚɛɥɨɧ ɢ ɢɧɫɬɪɭɤɰɢɸ ɩɨ ɫɨɡɞɚɧɢɸ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɬɚɧɞɚɪɬɨɜ ɪɚɞɢɨɫɜɹɡɢ ɜɵ ɦɨɠɟɬɟ ɧɚɣɬɢ ɧɚ ɢɧ-
ɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɟ 
http://na.support.keysight.com/fieldfox/help/SupHelp/Reference/CustomRadioStandard.htm. 

ɂɦɩɨɪɬɢɪɨɜɚɧɧɵɣ ɮɚɣɥ *.csv ɯɪɚɧɢɬɫɹ ɜ ɞɢɪɟɤɬɨɪɢɢ FieldFox\User Data\. ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɫɬɚɧɞɚɪ-
ɬɵ ɪɚɞɢɨɫɜɹɡɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɩɢɫɤɚ ɜɧɭɬɪɟɧɧɢɯ ɫɬɚɧɞɚɪɬɨɜ ɪɚɞɢɨɫɜɹɡɢ. 

Ʉɚɤ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɢ ɭɞɚɥɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ 

ɋɧɚɱɚɥɚ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Save/Recall  ɢ ɜɵɛɟɪɢɬɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ  Device  , ɫ ɤɨɬɨɪɨɝɨ ɞɨɥɠɟɧ 

ɫɱɢɬɵɜɚɬɶɫɹ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ. Ɉɛɵɱɧɨ ɷɬɨ USB ɢɥɢ SD Card. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure  1  ɢɥɢ  Freq/Dist  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Radio Standard  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Import Radio Standards  . 

• ȼɵɛɟɪɢɬɟ ɮɚɣɥ *.csv ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter . 

• ɑɬɨɛɵ ɭɞɚɥɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ ɢɡ ɩɚɦɹɬɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɫɥɟɞɭɟɬ 
ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ  Measure  1  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Radio Standard  , ɡɚɬɟɦ ɮɭɧɤɰɢɨ-

ɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Delete Radio Standard  . 

• ɉɨɫɥɟ ɷɬɨɝɨ ɜɵɛɟɪɢɬɟ ɩɨɞɥɟɠɚɳɢɣ ɭɞɚɥɟɧɢɸ ɮɚɣɥ *.csv ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬ-
ɧɨɣ ɪɭɱɤɢ ɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

      ɉɊɂɆȿɑȺɇɂȿ        

ɑɬɨɛɵ ɩɟɪɟɡɚɩɢɫɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɬɚɧɞɚɪɬ, ɤɨɬɨɪɵɣ ɭɠɟ ɡɚɝɪɭɠɟɧ ɜ ɚɧɚɥɢɡɚɬɨɪ FieldFox, ɧɟɨɛɯɨɞɢɦɨ ɫɧɚ-
ɱɚɥɚ ɭɞɚɥɢɬɶ ɷɬɨɬ ɮɚɣɥ *.csv ɢɡ ɩɚɦɹɬɢ ɚɧɚɥɢɡɚɬɨɪɚ, ɡɚɬɟɦ ɫɧɨɜɚ ɡɚɝɪɭɡɢɬɶ ɮɚɣɥ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɫɬɚɧɞɚɪɬ. 
Ɂɚɪɚɧɟɟ ɡɚɞɚɧɧɵɣ ɜɧɭɬɪɟɧɧɢɣ ɫɬɚɧɞɚɪɬ (ɧɚɩɪɢɦɟɪ, GSM 450) ɧɟɜɨɡɦɨɠɧɨ ɭɞɚɥɢɬɶ ɢɡ ɩɚɦɹɬɢ ɚɧɚɥɢɡɚɬɨɪɚ 
FieldFox. 

9.3 ȼɵɛɨɪ ɤɚɧɚɥɨɜ 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɭɞɟɬ ɜɵɛɪɚɧ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ, ɦɨɠɧɨ ɛɭɞɟɬ ɢɡɦɟɧɹɬɶ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɩɭɬɟɦ 
ɜɵɛɨɪɚ ɧɨɦɟɪɚ ɤɚɧɚɥɚ ɜɦɟɫɬɨ ɱɚɫɬɨɬɵ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɭɞɟɬ ɡɚɞɟɣɫɬɜɨɜɚɧ ɧɨɦɟɪ ɤɚɧɚɥɚ, ɨɧ ɞɨɛɚɜ-
ɥɹɟɬɫɹ ɤ ɱɚɫɬɨɬɧɨɦɭ ɞɢɚɩɚɡɨɧɭ ɩɨ ɨɫɢ ɏ. 

Ʉɚɤ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɜɵɛɨɪ ɤɚɧɚɥɨɜ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Unit Freq Chan  . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 89 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɢɡɦɟɧɢɬɶ ɧɨɦɟɪ ɤɚɧɚɥɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ 

Ʉɨɝɞɚ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ Unit =  Chan  , ɚɧɚɥɢɡɚɬɨɪ FieldFox ɧɟ ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɜɚɬɶ ɧɨɦɟɪɚ ɤɚɧɚɥɨɜ ɡɚ 
ɩɪɟɞɟɥɚɦɢ ɜɵɛɪɚɧɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ɪɚɞɢɨɫɜɹɡɢ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Center Channel  – ɉɨɦɟɳɚɟɬ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɡɚɞɚɧɧɨɝɨ ɤɚɧɚɥɚ ɧɚ ɫɟɪɟɞɢɧɭ ɨɫɢ ɏ. 

∗  Start Channel  – ɉɨɦɟɳɚɟɬ ɧɢɠɧɸɸ ɱɚɫɬɨɬɭ ɡɚɞɚɧɧɨɝɨ ɤɚɧɚɥɚ ɧɚ ɧɚɱɚɥɨ ɨɫɢ ɏ. 

∗  Stop Channel  – ɉɨɦɟɳɚɟɬ ɜɟɪɯɧɸɸ ɱɚɫɬɨɬɭ ɡɚɞɚɧɧɨɝɨ ɤɚɧɚɥɚ ɧɚ ɤɨɧɟɰ ɨɫɢ ɏ. 

∗  Freq Span  – ɂɡɦɟɧɹɟɬ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɧɟɢɡɦɟɧɧɨɣ ɰɟɧɬɪɚɥɶɧɨɣ 
ɱɚɫɬɨɬɵ. 

∗ ȼɵɩɨɥɧɢɬɟ ɭɤɚɡɚɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɭɬɟɦ ɜɜɨɞɚ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫ ɩɨɦɨɳɶɸ 
ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

∗ ɉɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   ɞɥɹ ɫɬɭɩɟɧɱɚɬɨɝɨ ɢɡɦɟɧɟɧɢɹ ɧɨɦɟɪɚ ɤɚɧɚɥɚ ɫ ɲɚɝɨɦ, ɤɨɬɨɪɵɣ 

ɡɚɞɚɟɬɫɹ ɡɧɚɱɟɧɢɟɦ ɩɚɪɚɦɟɬɪɚ Channel Step (ɫɦ. ɧɢɠɟ). 

∗ Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

ȼɵɛɨɪ ɱɚɫɬɨɬ Uplink ɢɥɢ Downlink 

ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Chan Direction  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɜɨɫɯɨɞɹɳɭɸ ɫɜɹɡɶ  Uplink  
ɢɥɢ ɧɢɫɯɨɞɹɳɭɸ ɫɜɹɡɶ  Downlink  . ȿɫɥɢ ɨɬɫɭɬɫɬɜɭɟɬ ɨɞɢɧ ɢɡ ɷɬɢɯ ɜɚɪɢɚɧɬɨɜ ɜɵɛɨɪɚ, ɷɬɨ ɨɡɧɚɱɚɟɬ, 
ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ ɧɟ ɫɨɞɟɪɠɢɬ ɷɬɢ ɱɚɫɬɨɬɵ. 

ɉɨɹɫɧɟɧɢɹ ɤ ɧɨɦɟɪɭ ɤɚɧɚɥɚ ɭ ɨɫɢ ɏ 

 

• Dn ɭɤɚɡɵɜɚɟɬ ɱɚɫɬɨɬɵ ɧɢɫɯɨɞɹɳɟɣ ɫɜɹɡɢ (Downlink). 

• Up (ɧɟ ɩɨɤɚɡɚɧɨ) ɭɤɚɡɵɜɚɟɬ ɱɚɫɬɨɬɵ ɜɨɫɯɨɞɹɳɟɣ ɫɜɹɡɢ (Uplink). 

• Ɂɧɚɤ "–" ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɢɠɧɹɹ ɱɚɫɬɨɬɚ ɜ ɤɚɧɚɥɟ (128) ɧɚɯɨɞɢɬɫɹ ɭ ɥɟɜɨɣ ɤɪɨɦɤɢ ɷɤɪɚɧɚ. 

• Ɂɧɚɤ "+" ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɜɟɪɯɧɹɹ ɱɚɫɬɨɬɚ ɜ ɤɚɧɚɥɟ (130) ɧɚɯɨɞɢɬɫɹ ɭ ɩɪɚɜɨɣ ɤɪɨɦɤɢ ɷɤɪɚɧɚ. 

• Ʉɨɝɞɚ ɡɚɞɚɧ ɩɚɪɚɦɟɬɪ Center Channel ɢɥɢ Freq Span, ɬɨ ɭ ɨɫɢ ɏ ɢɧɞɢɰɢɪɭɟɬɫɹ ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
(ɤɚɧɚɥ) ɢ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 

• Ʉɨɝɞɚ ɡɚɞɚɧ ɩɚɪɚɦɟɬɪ Start Channel ɢɥɢ Stop Channel, ɬɨ ɭ ɨɫɢ ɏ ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚɱɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
(ɤɚɧɚɥ) ɢ ɤɨɧɟɱɧɚɹ ɱɚɫɬɨɬɚ (ɤɚɧɚɥ). 

ɂɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɚ ɲɚɝɚ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɨɦɟɪɨɜ ɤɚɧɚɥɨɜ (ɞɨɩɨɥɧɢɬɟɥɶɧɨ) 

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɩɨɥɶɡɨɜɚɬɶɫɹ ɤɥɚɜɢɲɚɦɢ   |   ɞɥɹ ɫɬɭɩɟɧɱɚɬɨɝɨ ɢɡɦɟɧɟɧɢɹ ɧɨɦɟɪɚ 

ɤɚɧɚɥɚ ɫ ɲɚɝɨɦ, ɤɨɬɨɪɵɣ ɡɚɞɚɟɬɫɹ ɡɧɚɱɟɧɢɟɦ ɩɚɪɚɦɟɬɪɚ Channel Step. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Channel Step  . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɲɚɝɚ ɩɟɪɟɤɥɸɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨ-

ɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 90 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

9.4 Ɇɚɫɲɬɚɛ ɢ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɣ 

Ɉɬɪɟɝɭɥɢɪɭɣɬɟ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ ɩɨ ɨɫɢ Y, ɱɬɨɛɵ ɜɢɞɟɬɶ ɡɧɚɱɢɦɵɟ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɞɚɧ-
ɧɵɯ. Ɉɫɶ Y ɪɚɡɛɢɬɚ ɧɚ 10 ɞɟɥɟɧɢɣ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ. Ɉɩɨɪɧɵɣ ɭɪɨɜɟɧɶ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɜ 
ɜɢɞɟ ɫɩɥɨɲɧɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɢ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɥɸɛɭɸ ɥɢɧɢɸ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬ-
ɤɢ. 

Ʉɨɝɞɚ ɩɚɪɚɦɟɬɪ RF Attenuation (ɨɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ) ɭɫɬɚɧɨɜɥɟɧ ɧɚ Auto, ɟɝɨ ɡɧɚɱɟɧɢɟ ɫɜɹɡɚɧɨ ɫ 
ɨɩɨɪɧɵɦ ɭɪɨɜɧɟɦ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɦɚɫɲɬɚɛ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale/Amptd  . Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 

•  Scale Type [ɬɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ]   

∗  Log  – ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɣ ɦɚɫɲɬɚɛ (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ). Ɉɩɨɪɧɚɹ ɥɢɧɢɹ ɨɫɢ Y ɨɬɨɛɪɚɠɚɟɬ 
ɡɚɞɚɧɧɵɣ ɚɛɫɨɥɸɬɧɵɣ ɨɩɨɪɧɵɣ ɭɪɨɜɟɧɶ ɜ ɜɵɛɪɚɧɧɨɣ ɟɞɢɧɢɰɟ ɢɡɦɟɪɟɧɢɹ (Unit). Ʌɢɧɢɢ ɦɚɫ-
ɲɬɚɛɧɨɣ ɫɟɬɤɢ ɩɨ ɨɫɢ Y ɢɧɞɢɰɢɪɭɸɬ ɭɪɨɜɟɧɶ ɜ ɞɟɰɢɛɟɥɚɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɩɨɪɧɨɣ ɥɢɧɢɢ. 

∗  Lin  – ɥɢɧɟɣɧɵɣ ɦɚɫɲɬɚɛ. Ɉɩɨɪɧɚɹ ɥɢɧɢɹ ɨɫɢ Y ɨɬɨɛɪɚɠɚɟɬ ɡɚɞɚɧɧɵɣ ɚɛɫɨɥɸɬɧɵɣ ɨɩɨɪɧɵɣ 
ɭɪɨɜɟɧɶ ɜ ɜɵɛɪɚɧɧɨɣ ɟɞɢɧɢɰɟ ɢɡɦɟɪɟɧɢɹ (Unit). Ʌɢɧɢɢ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ ɩɨ ɨɫɢ Y ɢɧɞɢɰɢɪɭɸɬ 
ɭɪɨɜɟɧɶ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ ɜɵɲɟ ɢɥɢ ɧɢɠɟ ɨɩɨɪɧɨɣ ɥɢɧɢɢ. 

• ɍɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɦɚɫɲɬɚɛ (Scale), ɨɩɨɪɧɵɣ ɭɪɨɜɟɧɶ (Reference Level) ɢ ɨɩɨɪɧɭɸ ɩɨɡɢɰɢɸ (Ref-
erence Position). 

∗  Scale  – ɍɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɦɚɫɲɬɚɛ (ɟɞ./ɞɟɥɟɧɢɟ) ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɨɛɥɚɫɬɟɣ 
ɬɟɤɭɳɟɝɨ ɝɪɚɮɢɤɚ. ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɦɚɫɲɬɚɛɚ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ  

 |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

∗  Ref Level  – ɍɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɡɧɚɱɟɧɢɟ ɨɩɨɪɧɨɣ ɥɢɧɢɢ. ɑɬɨɛɵ ɜɜɟɫɬɢ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟ-

ɧɢɟ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ  Run/Hold (+/–)  ɞɨ ɢɥɢ ɩɨɫɥɟ ɜɜɨɞɚ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Эɬɨ 

ɦɨɠɟɬ ɬɚɤɠɟ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɨɫɥɚɛɥɟɧɢɹ ȼɑ ɫɢɝɧɚɥɚ (RF Attenuation). ɋɦ. Attenuation Con-
trol – Auto. 

∗  Ref Position  – ɍɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɩɨɡɢɰɢɸ ɨɩɨɪɧɨɣ ɥɢɧɢɢ. Ɂɧɚɱɟɧɢɹ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɢɧɬɟɪɜɚɥɟ ɨɬ 0 (ɜɟɪɯɧɹɹ ɥɢɧɢɹ) ɞɨ 10 (ɧɢɠɧɹɹ ɥɢɧɢɹ). ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɨ ɡɧɚɱɟɧɢɟ 0 (ɜɟɪɯ-
ɧɹɹ ɥɢɧɢɹ). 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Autoscale  . Эɬɨ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɫɬɪɚɢɜɚɟɬ ɨɫɶ Y ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢ ɦɢɧɢ-
ɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɝɪɚɮɢɤɚ ɧɚ ɷɤɪɚɧɟ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ ɩɨ ɨɫɢ Y 

ɍɫɬɚɧɨɜɤɚ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɩɨɹɜɥɹɟɬɫɹ ɞɥɹ ɨɩɨɪɧɨɣ ɥɢɧɢɢ, ɩɨɤɚɡɚɧɢɣ ɦɚɪɤɟɪɨɜ ɢ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ. 
ȼɫɟ ɜɚɪɢɚɧɬɵ ɜɵɛɨɪɚ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɞɨɫɬɭɩɧɵ ɤɚɤ ɞɥɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɝɨ, ɬɚɤ ɢ ɞɥɹ ɥɢɧɟɣɧɨɝɨ 
ɦɚɫɲɬɚɛɚ. 

ɍɫɬɚɧɨɜɤɚ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɫɨɯɪɚɧɹɟɬɫɹ ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɪɟɠɢɦɚ (Mode Preset), ɧɨ ɧɟ ɫɨɯɪɚ-
ɧɹɟɬɫɹ ɩɨɫɥɟ ɤɨɦɚɧɞɵ Preset. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  G  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  More  ɢ  Unit  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗ dBm (ɞɟɰɢɛɟɥ ɨɬ ɦɢɥɥɢɜɚɬɬɚ; ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ), dBmV (ɞɟɰɢɛɟɥ ɨɬ ɦɢɥɥɢɜɨɥɶɬɚ), 

dBuV (ɞɟɰɢɛɟɥ ɨɬ ɦɢɤɪɨɜɨɥɶɬɚ), W (ɜɚɬɬ), V (ɜɨɥɶɬ), Ⱥ (ɚɦɩɟɪ), dBmA (ɞɟɰɢɛɟɥ ɨɬ ɦɢɥɥɢɚɦ-
ɩɟɪɚ), dBuA (ɞɟɰɢɛɟɥ ɨɬ ɦɢɤɪɨɚɦɩɟɪɚ). 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɚɧɬɟɧɧɨɣ ɤɨɪɪɟɤɰɢɢ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɩɪɢ ɡɚɝɪɭɡɤɟ ɢɥɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɮɚɣɥɚ 
Antenna, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɭɫɬɚɧɨɜɤɭ ɧɭɠɧɨɣ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 9.8). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 91 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

9.5 ȼɧɟɲɧɟɟ ɭɫɢɥɟɧɢɟ 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɜɧɟɲɧɟɝɨ ɭɫɢɥɢɬɟɥɹ ɢɥɢ ɚɬɬɟɧɸɚɬɨɪɚ ɦɨɠɧɨ ɫɦɟɳɚɬɶ ɚɦɩɥɢɬɭɞɧɵɟ ɡɧɚɱɟɧɢɹ ɝɪɚ-
ɮɢɤɚ ɜ ɪɟɠɢɦɟ SA ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɜɥɢɹɧɢɹ ɜɧɟɲɧɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. Эɬɨ ɷɮɮɟɤɬɢɜɧɨ ɩɟɪɟɦɟɳɚɟɬ 
ɨɩɨɪɧɭɸ ɩɥɨɫɤɨɫɬɶ ɩɨɪɬɚ ɢɡɦɟɪɟɧɢɣ SA ɡɚ ɩɪɟɞɟɥɵ ɜɧɟɲɧɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɩɪɟɞɭɫɢɥɢɬɟɥɹ ɫ ɭɫɢɥɟɧɢɟɦ +10 ɞȻ ɜɜɟɞɢɬɟ ɷɬɨ ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɚɪɚɦɟɬɪɚ External 
Gain, ɬɨɝɞɚ ɝɪɚɮɢɤ ɞɚɧɧɵɯ ɜ ɨɬɨɛɪɚɠɚɟɦɨɣ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɫɦɟɫɬɢɬɫɹ ɜɧɢɡ ɧɚ 10 ɞȻ. 

Ʉɨɝɞɚ ɩɚɪɚɦɟɬɪ RF Atten ɭɫɬɚɧɨɜɥɟɧ ɧɚ Auto, ɜɵ ɦɨɠɟɬɟ ɭɜɢɞɟɬɶ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɨɫɥɚɛɥɟɧɢɹ ȼɑ 
ɫɢɝɧɚɥɚ (RF Attenuation). Эɬɨ ɹɜɥɹɟɬɫɹ ɩɨɩɵɬɤɨɣ ɢɡɦɟɪɟɧɢɹ ɫɢɝɧɚɥɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ (ɨɩɨɪɧɵɣ 
ɭɪɨɜɟɧɶ) ɛɟɡ ɩɟɪɟɝɪɭɡɤɢ ɩɟɪɜɨɝɨ ɫɦɟɫɢɬɟɥɹ SA. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɜɧɟɲɧɟɟ ɭɫɢɥɟɧɢɟ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale/Amptd  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  External Gain  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱ-
ɤɢ. Ɂɧɚɱɟɧɢɹ ɦɟɧɟɟ 5 ɞȻ ɧɟɨɛɯɨɞɢɦɨ ɜɜɨɞɢɬɶ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ 

ɤɥɚɜɢɲɭ  Enter  . 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɩɨɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɰɢɹ ExtGain xx dB. 

9.6 Ɋɟɝɭɥɢɪɨɜɤɚ ɨɫɥɚɛɥɟɧɢɹ 

ɍɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɫɢɝɧɚɥɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ, ɪɟɝɭɥɢɪɭɸɬ ɮɭɧɤɰɢɢ RF Attenuation 
ɢ Pre Amp. Ʉɨɝɞɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ RF Input ɜɯɨɞɧɨɝɨ ɩɨɪɬɚ ɩɨɞɚɟɬɫɹ ɱɪɟɡɦɟɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɧɚ ɷɤɪɚɧɟ 
ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɩɨɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɰɢɹ ɩɟɪɟɝɪɭɡɤɢ Ⱥɐɉ  ADC Over Range  . Эɬɨ ɧɟ ɜɫɟɝɞɚ ɦɨɠɟɬ 
ɭɤɚɡɵɜɚɬɶ ɧɚ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɜɪɟɠɞɟɧɢɹ, ɨɞɧɚɤɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɤɨɦɩɪɟɫɫɢɪɨɜɚɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɡɦɟɪɟɧɢɣ (ɚɦɩɥɢɬɭɞɧɨɦɭ ɨɝɪɚɧɢɱɟɧɢɸ). 

Ʉɨɝɞɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ RF Input ɞɟɣɫɬɜɭɸɬ ɜɵɫɨɤɢɟ ɭɪɨɜɧɢ ɦɨɳɧɨɫɬɢ, ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɜɧɭɬɪɟɧɧɟɟ ɨɫ-
ɥɚɛɥɟɧɢɟ, ɱɬɨɛɵ ɩɪɟɞɨɯɪɚɧɢɬɶ ɩɪɢɟɦɧɢɤ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɨɬ ɤɨɦɩɪɟɫɫɢɪɨɜɚɧɢɹ. ɉɪɢ ɨɱɟɧɶ ɜɵ-
ɫɨɤɢɯ ɭɪɨɜɧɹɯ ɦɨɳɧɨɫɬɢ ɩɪɢɦɟɧɹɣɬɟ ɜɧɟɲɧɟɟ ɨɫɥɚɛɥɟɧɢɟ, ɱɬɨɛɵ ɡɚɳɢɬɢɬɶ ɨɬ ɩɨɜɪɟɠɞɟɧɢɹ ɜɧɭɬɪɟɧ-
ɧɢɟ ɫɯɟɦɵ ɩɪɢɛɨɪɚ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

ɑɪɟɡɦɟɪɧɨ ɜɵɫɨɤɢɟ ɭɪɨɜɧɢ ɦɨɳɧɨɫɬɢ ɧɚ ɜɯɨɞɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɟɝɨ ɩɨɜɪɟɠɞɟɧɢɟ. 

Ɋɫɠɟɠɦɷɨɩ ɟɩɪɮɬɭɣɧɶɤ ɮɫɩɝɠɨɷ ȽЧ ɬɣɞɨɛɦɛ: +25 ɟȼɧ (N995xA ɣ N996xA) ɣ +27 ɟȼɧ (ɩɬɭɛɦɷɨɶɠ ɧɩɟɠɦɣ). 

Ɋɫɠɟɠɦɷɨɩ ɟɩɪɮɬɭɣɧɶɤ ɮɫɩɝɠɨɷ ɪɩɬɭɩɺɨɨɩɞɩ ɨɛɪɫɺɡɠɨɣɺ: ± 50 Ƚ. 

ɂɧɞɢɰɢɪɭɟɦɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɧɚ ɨɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ. ɉɪɢ ɢɡ-
ɦɟɧɟɧɢɢ ɡɧɚɱɟɧɢɹ ɨɫɥɚɛɥɟɧɢɹ ɧɟ ɞɨɥɠɟɧ ɢɡɦɟɧɹɬɶɫɹ ɢɧɞɢɰɢɪɭɟɦɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɨɫɥɚɛɥɟɧɢɟ 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɚ ɭɫɬɚɧɨɜɤɚ ɨɫɥɚɛɥɟɧɢɹ 10 ɞȻ. Эɬɨ ɡɧɚɱɟɧɢɟ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɨɬ 0 ɞɨ 31 ɞȻ ɫ 
ɲɚɝɨɦ 1 ɞȻ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale/Amptd  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  RF Atten Auto Man  . 

•  Auto  – Ɉɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɭɬɟɦ ɩɨɞɫɬɪɨɣɤɢ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ. Ʉɨɝɞɚ ɨɩɨɪ-
ɧɵɣ ɭɪɨɜɟɧɶ ɫɧɢɠɚɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɨɬ –10 ɞȻ ɞɨ –30 ɞȻ, ɚɧɚɥɢɡɚɬɨɪ FieldFox ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ 
ɜɵ ɧɚɛɥɸɞɚɟɬɟ ɧɢɡɤɨɭɪɨɜɧɟɜɵɟ ɫɢɝɧɚɥɵ. Ɂɧɚɱɟɧɢɟ RF Attenuation ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɦɟɧɶɲɚɟɬɫɹ 
ɫ ɞɢɫɤɪɟɬɧɨɫɬɶɸ 5 ɞȻ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɹ ɧɢɡɤɨɭɪɨɜɧɟɜɵɯ ɫɢɝɧɚɥɨɜ. 
Эɬɨ ɡɧɚɱɟɧɢɟ ɧɢɤɨɝɞɚ ɧɟ ɨɩɭɫɤɚɟɬɫɹ ɧɢɠɟ 5 ɞȻ. 

•  Man  – Ɋɭɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɨɫɥɚɛɥɟɧɢɹ ȼɑ ɫɢɝɧɚɥɚ. ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ 

ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. Ɂɧɚɱɟɧɢɹ ɧɢɠɟ 5 ɞȻ ɧɟɨɛɯɨɞɢɦɨ ɜɜɨɞɢɬɶ ɫ ɩɨ-

ɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɩɨɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɰɢɹ #Atten xx dB. ɋɢɦɜɨɥ "#" ɨɡɧɚɱɚɟɬ ɭɫɬɚɧɨɜɤɭ ɜɪɭɱɧɭɸ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 92 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɍɩɪɚɜɥɟɧɢɟ ɩɪɟɞɭɫɢɥɢɬɟɥɟɦ (ɨɩɰɢɹ 235) 

ɉɪɢ ɚɧɚɥɢɡɟ ɨɱɟɧɶ ɫɥɚɛɵɯ ɫɢɝɧɚɥɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɧɭɬɪɟɧɧɢɣ ɩɪɟɞɭɫɢɥɢɬɟɥɶ ɞɥɹ ɩɨɜɵɲɟ-
ɧɢɹ ɭɪɨɜɧɹ ɫɢɝɧɚɥɚ ɩɪɢɦɟɪɧɨ ɧɚ 22 ɞȻ. ɍɫɢɥɟɧɢɟ ɷɬɨɝɨ ɩɪɟɞɭɫɢɥɢɬɟɥɹ ɧɟ ɪɟɝɭɥɢɪɭɟɬɫɹ. ɂɧɞɢɰɢ-
ɪɭɟɦɵɣ ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɧɚ ɩɨɜɵɲɟɧɢɟ ɫɢɫɬɟɦɧɨɝɨ ɭɫɢɥɟɧɢɹ. 

Ʉɚɤ ɭɩɪɚɜɥɹɬɶ ɩɪɟɞɭɫɢɥɢɬɟɥɟɦ 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɟɞɭɫɢɥɢɬɟɥɶ ɜɵɤɥɸɱɟɧ (OFF). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale/Amptd  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Preamp ON OFF  . Ɍɟɤɭɳɟɣ ɭɫɬɚɧɨɜɤɨɣ ɹɜɥɹɟɬɫɹ ɩɨɞɱɟɪɤɧɭ-
ɬɚɹ ɭɫɬɚɧɨɜɤɚ. Ʉɨɝɞɚ ɜɤɥɸɱɟɧ ɩɪɟɞɭɫɢɥɢɬɟɥɶ, ɫɥɟɜɚ ɨɬ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɫɩɨɦɨɝɚ-
ɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  ɊȺ  . 

9.7 ɉɪɨɜɟɪɤɚ ɧɚɥɢɱɢɹ ɤɨɦɩɪɟɫɫɢɪɨɜɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ 

Ʉɨɦɩɪɟɫɫɢɪɨɜɚɧɢɟ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɭɫɢɥɢɬɟɥɶ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ, 
ɜɵɜɨɞɹɳɟɝɨ ɭɫɢɥɢɬɟɥɶ ɢɡ ɥɢɧɟɣɧɨɣ ɨɛɥɚɫɬɢ. ɉɪɢ ɩɨɞɚɱɟ ɱɪɟɡɦɟɪɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɜɯɨɞɧɨɣ ɫɨɟɞɢɧɢ-
ɬɟɥɶ RF Input ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɭɫɢɥɢɬɟɥɢ ɜ ɩɪɢɟɦɧɢɤɟ SA ɜɯɨɞɹɬ ɜ ɧɚɫɵɳɟɧɢɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɧɚɪɭɲɚɟɬɫɹ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢɧɞɢɤɚɰɢɢ ɦɨɳɧɨɫɬɢ ɫɢɝɧɚɥɚ. Эɬɨ ɦɨɠɟɬ ɜɨɡɧɢɤɚɬɶ, ɞɚɠɟ ɤɨɝɞɚ ɨɬɫɭɬɫɬ-
ɜɭɟɬ ɢɧɞɢɤɚɰɢɹ ɩɟɪɟɝɪɭɡɤɢ Ⱥɐɉ  ADC Over Range  . Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɦɩɪɟɫɫɢɪɨɜɚɧɢɹ ɫɥɟɞɭɟɬ 
ɭɜɟɥɢɱɢɬɶ ɨɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ (RF Attenuation). 

Ʉɚɤ ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɤɨɦɩɪɟɫɫɢɪɨɜɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ 

• Ɂɚɩɢɲɢɬɟ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɫɢɝɧɚɥɚ, ɩɨɥɶɡɭɹɫɶ ɦɚɪɤɟɪɨɦ ɧɚ ɩɢɤɟ ɫɢɝɧɚɥɚ. 

• ɉɨɩɪɨɛɭɣɬɟ ɭɜɟɥɢɱɢɬɶ ɨɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ ɧɚ 5 ɞȻ. 

∗ ȿɫɥɢ ɢɧɞɢɰɢɪɭɟɦɵɣ ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɚ ɧɟ ɢɡɦɟɧɢɬɫɹ, ɷɬɨ ɨɡɧɚɱɚɟɬ ɨɬɫɭɬɫɬɜɢɟ ɤɨɦɩɪɟɫɫɢɪɨɜɚ-
ɧɢɹ. Эɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɫɢɝɧɚɥ ɧɚɯɨɞɢɬɫɹ ɜ ɥɢɧɟɣɧɨɣ ɨɛɥɚɫɬɢ ɚɦɩɥɢɬɭɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɢ ɩɪɢɟɦɧɢɤɚ FieldFox. 

∗ ȿɫɥɢ ɢɧɞɢɰɢɪɭɟɦɵɣ ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɚ ɭɜɟɥɢɱɢɬɫɹ, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜ ɩɪɢɟɦɧɢɤɟ ɜɨɡɧɢɤɚɥɨ 
ɤɨɦɩɪɟɫɫɢɪɨɜɚɧɢɟ. ɍɫɬɚɧɨɜɢɬɟ ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ RF Attenuation, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɬɨɪɨɝɨ ɧɟ ɜɨɡ-
ɧɢɤɚɟɬ ɞɚɥɶɧɟɣɲɟɝɨ ɭɜɟɥɢɱɟɧɢɹ ɢɧɞɢɰɢɪɭɟɦɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ. 

9.8 ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ (Field Strength) 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɢ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɫɢɝɧɚɥɚ, ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɜ ɷɮɢɪ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ-
ɫɨɟɞɢɧɢɬɶ ɚɧɬɟɧɧɭ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox. Ɏɭɧɤɰɢɹ Field Strength ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɜɜɟɫɬɢ ɱɚɫɬɨɬɧɭɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɪɢɟɦɧɨɣ ɚɧɬɟɧɧɵ (Antenna Factor) ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɟɣ ɤɚɛɟɥɟɣ, ɡɚɬɟɦ ɩɨɥɭɱɢɬɶ ɚɦ-
ɩɥɢɬɭɞɧɵɟ ɩɨɩɪɚɜɤɢ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɤɨɦɩɟɧɫɚɰɢɢ ɨɬɨɛɪɚɠɚɟɦɨɝɨ ɝɪɚɮɢɤɚ ɫ ɭɱɟɬɨɦ ɱɚɫɬɨɬɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɧɬɟɧɧɵ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 93 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

  

ɂɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ 

 

Ƚɪɚɮɢɤ 1 – ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɝɪɚɮɢɤ ɫ ɚɧɬɟɧɧɵɦ ɮɚɤɬɨɪɨɦ (Antenna = ON, Apply Corr = ON). 

Ƚɪɚɮɢɤ 2 (View) – ɧɟɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɝɪɚɮɢɤ (Apply Corr = OFF). 

Ƚɪɚɮɢɤ 4 (View) – ɬɟɤɭɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɤɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɝɪɚɮɢɤɟ 4. ɑɬɨ-
ɛɵ ɩɨɫɦɨɬɪɟɬɶ ɤɨɦɛɢɧɢɪɨɜɚɧɧɭɸ ɤɪɢɜɭɸ ɚɧɬɟɧɧɨɣ ɢ ɤɚɛɟɥɶɧɨɣ ɤɨɪɪɟɤɰɢɢ, ɭɫɬɚɧɨɜɢɬɟ Trace 4 ɜ ɫɨ-
ɫɬɨɹɧɢɟ View (ɫɦ. ɪɚɡɞɟɥ 9.20) ɫɨ ɜɫɟɦɢ ɪɟɥɟɜɚɧɬɧɵɦɢ ɩɨɩɪɚɜɤɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ON. 

• Ɉɛɪɚɬɢɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 9.2, ɱɬɨɛɵ ɜɵɹɫɧɢɬɶ, ɤɚɤ ɭɫɬɚɧɨɜɢɬɶ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɣ ɩɨ ɨɫɢ Y. 

• ɉɨɥɶɡɭɣɬɟɫɶ ɦɚɪɤɟɪɨɦ Band Power, ɱɬɨɛɵ ɢɡɦɟɪɢɬɶ ɨɛɳɭɸ ɦɨɳɧɨɫɬɶ ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ (ɫɦ. 
ɪɚɡɞɟɥ 21.1). 

Ʉɚɤ ɜɵɛɪɚɬɶ ɤɨɪɪɟɤɰɢɸ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ 

Ⱦɚɧɧɵɟ ɤɨɪɪɟɤɰɢɢ ɚɧɬɟɧɧɵ ɢ ɤɚɛɟɥɹ ɫɨɯɪɚɧɹɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɩɪɢ ɨɩɟɪɚɰɢɹɯ Mode Preset ɢ Preset.  

ȼɫɟ ɫɨɫɬɨɹɧɢɹ Correction ON/OFF ɫɨɯɪɚɧɹɸɬɫɹ ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɪɟɠɢɦɚ (Mode Preset), ɧɨ ɧɟ ɫɨ-
ɯɪɚɧɹɸɬɫɹ ɩɨɫɥɟ ɤɨɦɚɧɞɵ Preset. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale/Amptd  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Corrections  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Apply Corrections ON OFF  – ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɤɨɪɪɟɤɰɢɢ ɞɥɹ ɜɫɟɯ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚ-
ɦɟɬɪɨɜ. 

∗  Antenna ON OFF  – ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɚɧɬɟɧɧɨɣ ɤɨɪɪɟɤɰɢɢ. 

∗  Edit/Save/Recall Antennas  – ɜɵɡɨɜ ɢɥɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɬɚɛɥɢɰɵ ɚɧɬɟɧɧɨɣ ɤɨɪɪɟɤɰɢɢ (ɫɦ. ɧɢ-
ɠɟ). 

∗  Cable ON OFF  – ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɤɚɛɟɥɶɧɨɣ ɤɨɪɪɟɤɰɢɢ. 

∗  Edit/Save/Recall Cables  – ɜɵɡɨɜ ɢɥɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɬɚɛɥɢɰɵ ɤɚɛɟɥɶɧɨɣ ɤɨɪɪɟɤɰɢɢ (ɫɦ. ɧɢ-
ɠɟ). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 94 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɉɪɢɦɟɧɟɧɢɟ ɪɟɞɚɤɬɨɪɨɜ ɚɧɬɟɧɧ ɢ ɤɚɛɟɥɟɣ 

  

 Ɋɟɞɚɤɬɨɪ ɚɧɬɟɧɧ FieldFox 
 
Ɇɟɧɸ ɪɟɞɚɤɬɨɪɚ ɚɧɬɟɧɧ ɨɱɟɧɶ ɩɨɯɨɠɟ ɧɚ ɦɟɧɸ ɪɟɞɚɤɬɨɪɚ ɤɚɛɟɥɟɣ. Ɉɛɟ ɬɚɛɥɢɰɵ ɫɨɞɟɪɠɚɬ ɢɧɮɨɪɦɚ-
ɰɢɸ ɡɚɝɨɥɨɜɤɚ ɢ ɬɚɛɥɢɰɭ "ɱɚɫɬɨɬɚ/ɡɧɚɱɟɧɢɟ". 

Ʉɚɤ ɩɨɥɶɡɨɜɚɬɶɫɹ ɪɟɞɚɤɬɨɪɨɦ ɚɧɬɟɧɧ ɢ ɪɟɞɚɤɬɨɪɨɦ ɤɚɛɟɥɟɣ 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  New , ɡɚɬɟɦ  Yes  , ɱɬɨɛɵ ɫɬɟɪɟɬɶ ɜɫɟ ɞɚɧɧɵɟ ɢɡ ɫɭɳɟɫɬɜɭɸ-
ɳɟɣ ɬɚɛɥɢɰɵ Antenna ɢɥɢ Cable ɢ ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɪɢɧɹɬɭɸ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɧɮɨɪɦɚɰɢɸ ɡɚɝɨɥɨɜɤɚ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit Antenna  ɢɥɢ  Edit Cable  , ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɪɟɞɚɤɬɨɪ ɚɧ-
ɬɟɧɧ ɢɥɢ ɪɟɞɚɤɬɨɪ ɤɚɛɟɥɟɣ. 

• ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɜɵɛɟɪɢɬɟ ɩɨɥɟ: 

∗ ɉɪɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɢɧɮɨɪɦɚɰɢɢ ɡɚɝɨɥɨɜɤɚ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit , ɡɚɬɟɦ 
ɢɡɦɟɧɢɬɟ ɜɵɛɪɚɧɧɨɟ ɩɨɥɟ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ FieldFox. 

Description – ȼɜɟɞɢɬɟ ɨɩɢɫɚɧɢɟ ɞɥɹ ɬɚɛɥɢɰɵ ɚɧɬɟɧɧɨɣ ɢɥɢ ɤɚɛɟɥɶɧɨɣ ɤɨɪɪɟɤɰɢɢ. Эɬɨ ɧɟ ɹɜɥɹ-
ɟɬɫɹ ɢɦɟɧɟɦ ɮɚɣɥɚ, ɤɨɬɨɪɨɟ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɮɚɣɥɭ ɩɪɢ ɟɝɨ ɫɨɯɪɚɧɟɧɢɢ. 

Antenna Unit – ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɣ, ɜ ɤɨɬɨɪɨɣ ɞɨɥɠɧɵ ɜɵɪɚɠɚɬɶɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. ȼɵ-
ɛɟɪɢɬɟ NONE (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ), ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ ɟɞɢɧɢɰ SA ɜ ɦɟɧɸ 
Scale (ɫɦ. ɪɚɡɞɟɥ 9.4). 

ȼɚɪɢɚɧɬɵ ɜɵɛɨɪɚ: dB µV/m (ɞɟɰɢɛɟɥ ɨɬ ɦɤȼ/ɦ), dB µA/m (ɞɟɰɢɛɟɥ ɨɬ ɦɤȺ/ɦ), dBG (ɝɚɭɫɫ) ɢ 
dBpT (ɬɟɫɥɚ). 

Freq Interpolations – ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ LINear ɢ ɧɟ ɞɨɩɭɫɤɚɟɬ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. 

∗ Ⱦɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɚɪ "ɱɚɫɬɨɬɚ/ɡɧɚɱɟɧɢɟ" ɜɜɟɞɢɬɟ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ 
ɤɥɚɜɢɚɬɭɪɵ ɢ ɫɭɮɮɢɤɫ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ). 

 ɍ ɩɚɪɚɦɟɬɪɚ Cable Loss ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɢɧɬɟɪɩɪɟɬɢɪɭɸɬɫɹ ɤɚɤ ɩɨɬɟɪɢ (LOSS); ɨɬɪɢ-
ɰɚɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɢɧɬɟɪɩɪɟɬɢɪɭɸɬɫɹ ɤɚɤ ɭɫɢɥɟɧɢɟ (GAIN), ɱɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ 
ɭɫɢɥɢɬɟɥɹ. 

 Ⱦɥɹ ɩɚɪɚɦɟɬɪɚ Antenna Factor ɞɟɣɫɬɜɢɬɟɥɶɧɵ ɬɨɥɶɤɨ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ. Ⱥɧɬɟɧɧɵɣ 
ɮɚɤɬɨɪ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɡɧɚɱɟɧɢɟ ɜ ɞɟɰɢɛɟɥɚɯ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɬɨɱɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɫɢɝɧɚɥɚ ɜ 
ɞɚɥɶɧɟɣ ɡɨɧɟ ɜ ɬɟɪɦɢɧɚɯ, ɜɵɪɚɠɟɧɧɵɯ ɜ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɟɞɢɧɢɰɚɯ. Ʉɨɝɞɚ ɚɧɬɟɧɧɚ ɢɦɟɟɬ 
ɧɢɡɤɨɟ ɭɫɢɥɟɧɢɟ ɢɥɢ ɧɢɡɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨɛɚɜɥɹɟɦɨɟ ɡɧɚɱɟɧɢɟ ɜ ɞɟɰɢɛɟ-
ɥɚɯ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɜ ɨɬɧɨɲɟɧɢɢ ɚɧɬɟɧɧɨɝɨ ɮɚɤɬɨɪɚ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɤɭ-
ɦɟɧɬɭ: http://tdkrfsolutions.com/DataPDFs/antenna_paper_part3.pdf. 

∗ Ʉɨɝɞɚ ɜɜɨɞɢɬɫɹ ɨɞɧɚ ɩɚɪɚ "ɱɚɫɬɨɬɚ/ɡɧɚɱɟɧɢɟ", ɷɬɨ ɡɧɚɱɟɧɢɟ ɤɨɪɪɟɤɰɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨ ɜɫɟɣ 
ɨɬɨɛɪɚɠɚɟɦɨɣ ɧɚ ɷɤɪɚɧɟ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 

∗ Ʉɨɝɞɚ ɜɜɨɞɹɬɫɹ ɞɜɟ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɩɚɪ "ɱɚɫɬɨɬɚ/ɡɧɚɱɟɧɢɟ", ɤɨɪɪɟɤɬɢɪɭɸɬɫɹ ɬɨɱɤɢ ɞɚɧɧɵɯ ɦɟɠɞɭ 
ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɱɚɫɬɨɬɨɣ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɦɟɧɹɟɬɫɹ ɥɢɧɟɣɧɚɹ ɢɧɬɟɪɩɨɥɹɰɢɹ ɦɟɠɞɭ 
ɱɚɫɬɨɬɚɦɢ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 95 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɫɥɟɞɭɸɳɟɟ: 

∗  Previous / Next Page  – ɛɵɫɬɪɚɹ ɩɪɨɤɪɭɬɤɚ ɫɬɪɚɧɢɰ ɞɚɧɧɵɯ "ɱɚɫɬɨɬɚ/ɡɧɚɱɟɧɢɟ". 

∗  Add Data  – ɞɨɛɚɜɥɟɧɢɟ ɜ ɬɚɛɥɢɰɭ ɩɭɫɬɨɣ ɩɚɪɵ "ɱɚɫɬɨɬɚ/ɡɧɚɱɟɧɢɟ". 

∗  Delete/Clear  , ɡɚɬɟɦ: 

∗  Delete Line  – ɭɞɚɥɟɧɢɟ ɢɡ ɬɚɛɥɢɰɵ ɜɵɛɪɚɧɧɨɣ ɩɚɪɵ "ɱɚɫɬɨɬɚ/ɡɧɚɱɟɧɢɟ". 

∗  Clear All  , ɡɚɬɟɦ  Yes  – ɭɞɚɥɟɧɢɟ ɢɡ ɬɚɛɥɢɰɵ ɜɫɟɯ ɩɚɪ "ɱɚɫɬɨɬɚ/ɡɧɚɱɟɧɢɟ" ɢ ɜɨɫɫɬɚɧɨɜɥɟ-
ɧɢɟ ɩɪɢɧɹɬɨɣ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɧɮɨɪɦɚɰɢɢ ɡɚɝɨɥɨɜɤɚ. 

ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɬɚɛɥɢɰɵ: 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done  , ɱɬɨɛɵ ɡɚɤɪɵɬɶ ɪɟɞɚɤɬɨɪ ɚɧɬɟɧɧ ɢɥɢ ɤɚɛɟɥɟɣ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Save Abtenna  ɢɥɢ  Save Cable  , ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɜɚɲɢ ɢɡ-
ɦɟɧɟɧɢɹ ɜ ɜɵɛɪɚɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɩɚɦɹɬɢ. ȼɜɟɞɢɬɟ ɢɦɹ ɮɚɣɥɚ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ 
FieldFox (ɫɦ. ɪɚɡɞɟɥ 24.1).  

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recall Antenna  ɢɥɢ  Recall Cable  , ɱɬɨɛɵ ɡɚɝɪɭɡɢɬɶ ɮɚɣɥ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɧɬɟɧɧɵ ɢɥɢ ɤɚɛɟɥɹ ɢɡ ɜɵɛɪɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɚɦɹɬɢ. 

•  Storage Device  – ɂɡɦɟɧɹɟɬ ɜɵɛɨɪ ɭɫɬɪɨɣɫɬɜɚ ɩɚɦɹɬɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢɥɢ ɜɵɡɨɜɚ ɮɚɣɥɨɜ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ. ȼɚɪɢɚɧɬɵ ɜɵɛɨɪɚ: Internal (ɜɧɭɬɪɟɧɧɹɹ ɩɚɦɹɬɶ, ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ), USB 
(ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɢɫɨɟɞɢɧɟɧ ɦɨɞɭɥɶ ɩɚɦɹɬɢ USB) ɢ SB card (ɤɚɪɬɚ ɩɚɦɹɬɢ). Эɬɨ ɨɬɞɟɥɶɧɚɹ ɭɫɬɚɧɨɜ-
ɤɚ, ɤɨɬɨɪɚɹ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɭɫɬɚɧɨɜɤɢ Save/Recall Storage Device. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɮɚɣɥɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɧɬɟɧɧ ɢ ɤɚɛɟɥɟɣ 

• Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ ɜɵɡɨɜɚ ɮɚɣɥɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɪɟɤɬɨɪɢɹ Cables. 

• Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ ɜɵɡɨɜɚ ɮɚɣɥɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɧɬɟɧɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɪɟɤɬɨɪɢɹ Antenna.. 

• ȿɫɥɢ ɷɬɚ ɞɢɪɟɤɬɨɪɢɹ ɟɳɟ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɧɚ ɦɨɞɭɥɟ ɩɚɦɹɬɢ USB ɢɥɢ ɤɚɪɬɟ ɩɚɦɹɬɢ SD, ɨɧɚ ɫɨɡɞɚ-
ɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɞ ɫɨɯɪɚɧɟɧɢɟɦ ɮɚɣɥɚ. 

• ȼɫɟ ɮɚɣɥɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɧɬɟɧɧ ɢ ɤɚɛɟɥɟɣ ɜ ɪɟɠɢɦɟ SA ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɮɨɪɦɚɬɟ *.csv, ɱɬɨ ɩɨɡɜɨ-
ɥɹɟɬ ɱɢɬɚɬɶ ɢɯ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦ ɷɥɟɤɬɪɨɧɧɵɯ ɬɚɛɥɢɰ. 

• Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɦɨɠɟɬ ɱɢɬɚɬɶ ɬɚɤɠɟ ɮɚɣɥɵ ɜ ɮɨɪɦɚɬɟ *.ANT (ɚɧɬɟɧɧɚ), ɤɨɬɨɪɵɟ ɫɨɡɞɚɜɚɥɢɫɶ 
ɧɚ ɫɬɚɪɵɯ ɚɧɚɥɢɡɚɬɨɪɚɯ ɫɩɟɤɬɪɚ Keysight. 

• ɉɪɨɝɪɚɦɦɚ Data Link ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɮɚɣɥɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɧɬɟɧɧ ɢ ɤɚɛɟɥɟɣ 
ɜ ɪɟɠɢɦɟ SA (*.csv ɢɥɢ *.ANT). 

Ʉɚɤ ɫɨɡɞɚɬɶ ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ S21 (ɪɟɠɢɦ NA) 

1. ɂɡɦɟɪɶɬɟ ɩɚɪɚɦɟɬɪ ɤɚɛɟɥɹ S21 ɜ ɪɟɠɢɦɟ NA (ɫɦ. ɪɚɡɞɟɥ 6.1). 

2. ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɟɣ Manage Folders (ɫɦ. ɩɨɞɪɚɡɞɟɥ 24.1.5) ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɚɤɬɢɜɧɨɣ ɞɢɪɟɤ-
ɬɨɪɢɢ ɧɚ ɞɢɪɟɤɬɨɪɢɸ CABLES. 

3. ɋɨɯɪɚɧɢɬɟ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɜ ɮɚɣɥɟ ɮɨɪɦɚɬɚ *.csv (ɫɦ. ɩɨɞɪɚɡɞɟɥ 24.1.1). 

4. ȼɵɡɨɜɢɬɟ ɮɚɣɥ *.csv ɞɥɹ ɤɨɪɪɟɤɰɢɢ. 

9.9 Ɏɭɧɤɰɢɹ ɧɚɫɬɪɨɣɤɢ ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɹ (AM/FM) 

Ɏɭɧɤɰɢɸ ɧɚɫɬɪɨɣɤɢ ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɹ (Tune & Listen) ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɦɟɲɚɸɳɢɯ 
ɚɦɩɥɢɬɭɞɧɨ-ɦɨɞɭɥɢɪɨɜɚɧɧɵɯ ɢɥɢ ɱɚɫɬɨɬɧɨ-ɦɨɞɭɥɢɪɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ. Ⱦɟɦɨɞɭɥɢɪɨɜɚɧɧɵɣ ɫɢɝɧɚɥ 
ɦɨɠɧɨ ɩɪɨɫɥɭɲɢɜɚɬɶ ɱɟɪɟɡ ɜɫɬɪɨɟɧɧɵɣ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɶ ɢɥɢ ɱɟɪɟɡ ɧɚɭɲɧɢɤɢ, ɤɨɬɨɪɵɟ ɩɪɢɫɨɟɞɢ-
ɧɹɸɬ ɤ ɝɧɟɡɞɭ 3,5 ɦɦ ɧɚ ɛɨɤɨɜɨɣ ɩɚɧɟɥɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

ɇɚɫɬɪɨɣɤɚ ɩɨ ɱɚɫɬɨɬɟ ɜ ɪɟɠɢɦɟ Tune & Listen ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɢɫɩɥɟɹ SA. Эɬɨ ɩɨɡɜɨɥɹɟɬ 
ɜɚɦ ɩɪɨɫɥɭɲɢɜɚɬɶ ɫɢɝɧɚɥ ɧɚ ɨɞɧɨɣ ɱɚɫɬɨɬɟ, ɢɦɟɹ ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ ɜ ɞɪɭɝɨɦ ɞɢɚɩɚɡɨ-
ɧɟ ɱɚɫɬɨɬ. ɂɡɦɟɪɟɧɢɟ ɜ ɪɟɠɢɦɟ Tune & Listen ɩɨɨɱɟɪɟɞɧɨ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɦɟɠɞɭ ɨɛɵɱɧɵɦɢ ɰɢɤɥɚɦɢ 
ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ ɢ ɜɵɩɨɥɧɟɧɢɟɦ ɞɟɦɨɞɭɥɹɰɢɢ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɱɚɫɬɨɬɟ 
ɧɚɫɬɪɨɣɤɢ. ɋɦ. ɨɩɢɫɚɧɢɟ ɭɫɬɚɧɨɜɤɢ ɜɪɟɦɟɧɢ ɩɪɨɫɥɭɲɢɜɚɧɢɹ (Listen Time). 
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ȼɤɥɸɱɟɧɚ ɮɭɧɤɰɢɹ Tune & Listen ɫ ɱɚɫɬɨɬɨɣ ɧɚɫɬɪɨɣɤɢ,  
ɨɬɦɟɱɟɧɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɥɨɫɨɣ ɜɵɞɟɥɟɧɢɹ 

Ʉɚɤ ɜɵɛɪɚɬɶ ɮɭɧɤɰɢɸ ɧɚɫɬɪɨɣɤɢ ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure  1  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Tune & Listen  . 

• ȼɵɛɟɪɢɬɟ ɬɢɩ ɞɟɦɨɞɭɥɹɰɢɢ. ȼɵɛɟɪɢɬɟ ɭɫɬɚɧɨɜɤɭ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɩɨɥɚɝɚɟ-
ɦɨɝɨ ɯɚɪɚɤɬɟɪɚ ɦɟɲɚɸɳɟɝɨ ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɫɢɝɧɚɥɨɦ ɪɚɞɢɨɜɟɳɚɬɟɥɶɧɨɣ ɫɬɚɧɰɢɢ. 

∗  None  – ɜɵɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɢ ɧɚɫɬɪɨɣɤɢ ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɹ. 

∗  ȺɆ  – ɚɦɩɥɢɬɭɞɧɚɹ ɦɨɞɭɥɹɰɢɹ. 

∗  FM Narrow  – ɭɡɤɨɩɨɥɨɫɧɚɹ ɱɚɫɬɨɬɧɚɹ ɦɨɞɭɥɹɰɢɹ. ȼɵɛɟɪɢɬɟ ɷɬɨɬ ɜɚɪɢɚɧɬ, ɤɨɝɞɚ ɦɟɲɚɸɳɚɹ 
ɩɟɪɟɞɚɱɚ ɫɨɞɟɪɠɢɬ ɝɨɥɨɫ ɢɥɢ ɞɚɧɧɵɟ. 

∗  FM Wide  – ɲɢɪɨɤɨɩɨɥɨɫɧɚɹ ɱɚɫɬɨɬɧɚɹ ɦɨɞɭɥɹɰɢɹ. ȼɵɛɟɪɢɬɟ ɷɬɨɬ ɜɚɪɢɚɧɬ, ɤɨɝɞɚ ɫɢɝɧɚɥ ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɭɸ ɩɟɪɟɞɚɱɭ ɦɭɡɵɤɢ ɢɥɢ ɩɪɢɧɚɞɥɟɠɢɬ ɪɚɞɢɨɜɟɳɚɬɟɥɶɧɨɣ FM 
ɫɬɚɧɰɢɢ. 

Чɚɫɬɨɬɚ ɧɚɫɬɪɨɣɤɢ 

ɇɚɫɬɪɨɣɤɚ ɩɨ ɱɚɫɬɨɬɟ ɜ ɪɟɠɢɦɟ Tune & Listen ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɢɫɩɥɟɹ SA. Эɬɨ ɩɨɡɜɨɥɹɟɬ 
ɜɚɦ ɩɪɨɫɥɭɲɢɜɚɬɶ ɫɢɝɧɚɥ ɧɚ ɨɞɧɨɣ ɱɚɫɬɨɬɟ, ɢɦɟɹ ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ ɜ ɞɪɭɝɨɦ ɞɢɚɩɚɡɨ-
ɧɟ ɱɚɫɬɨɬ. 
ɍɫɬɚɧɨɜɢɬɟ ɱɚɫɬɨɬɭ ɧɚɫɬɪɨɣɤɢ ɨɞɧɢɦ ɢɡ ɬɪɟɯ ɫɩɨɫɨɛɨɜ: 

1. Ɉɩɟɪɚɰɢɹ Preset, Mode Preset ɢɥɢ Meas Preset ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɱɚɫɬɨɬɭ ɧɚɫɬɪɨɣɤɢ ɧɚ 3,0 ȽȽɰ. 

2. ɍɫɬɚɧɨɜɢɬɟ ɱɚɫɬɨɬɭ ɧɚɫɬɪɨɣɤɢ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Tune Freq  . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ 

ɪɭɱɤɢ. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9). 

3. ɋ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ Mkr–>Tune Freq. 

• ɋɨɡɞɚɣɬɟ ɨɛɵɱɧɵɣ ɦɚɪɤɟɪ ɧɚ ɢɧɬɟɪɟɫɭɸɳɟɣ ɜɚɫ ɱɚɫɬɨɬɟ (ɫɦ. ɪɚɡɞɟɥ 21.1). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mkr–>/Tools  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Mkr–Tune Freq  , ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɱɚɫɬɨɬɭ ɧɚɫɬɪɨɣɤɢ ɧɚ 
ɱɚɫɬɨɬɭ ɦɚɪɤɟɪɚ. 
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        ɍɄȺɁȺɇɂȿ         

ɑɬɨɛɵ ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɡɜɭɤɚ, ɩɨɩɪɨɛɭɣɬɟ ɭɜɟɥɢɱɢɬɶ ɦɨɳɧɨɫɬɶ ɩɭɬɟɦ ɭɦɟɧɶɲɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɨɫɥɚɛɥɟɧɢɹ (At-
tenuation) ɢɥɢ (ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ) ɜɤɥɸɱɢɬɟ ɩɪɟɞɭɫɢɥɢɬɟɥɶ (ɫɦ. ɪɚɡɞɟɥ 9.5). 

ȼɪɟɦɹ ɩɪɨɫɥɭɲɢɜɚɧɢɹ 

Ʉɨɝɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɤɬɢɜɧɚɹ ɞɟɦɨɞɭɥɹɰɢɹ ɫɢɝɧɚɥɚ ɮɭɧɤɰɢɟɣ Tune & Listen, ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɡ-
ɜɟɪɬɤɚ ɱɚɫɬɨɬɵ ɭ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ; ɩɪɢ ɷɬɨɦ ɧɟ ɨɛɧɨɜɥɹɟɬɫɹ ɝɪɚɮɢɤ. ɉɚɪɚɦɟɬɪ Listen Time ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɟɦɨɞɭɥɹɰɢɹ, ɩɨɫɥɟ 
ɱɟɝɨ ɜɵɩɨɥɧɹɟɬɫɹ ɰɢɤɥ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɢ ɨɛɧɨɜɥɹɟɬɫɹ ɝɪɚɮɢɤ. Ɂɚɬɟɦ ɫɧɨɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɟɦɨɞɭ-
ɥɹɰɢɹ ɢ ɬ.ɞ. 

ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɜɪɟɦɹ ɩɪɨɫɥɭɲɢɜɚɧɢɹ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Listen Time  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱ-
ɤɢ. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9). 

Ɋɟɝɭɥɢɪɨɜɤɚ ɝɪɨɦɤɨɫɬɢ 

ɑɬɨɛɵ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɝɪɨɦɤɨɫɬɶ ɞɟɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Volume  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬ 0 ɞɨ 100% (ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɪɨɦɤɨɫɬɶ) ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭ-
ɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

• Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɝɪɨɦɤɨɫɬɢ ɢ ɩɪɢɝɥɭɲɟɧɢɹ ɡɜɭɤɚ ɦɨɠɧɨ ɬɚɤɠɟ ɩɨɥɶɡɨɜɚɬɶɫɹ ɦɟɧɸ  System  (ɫɦ. ɪɚɡ-
ɞɟɥ 22.3). 

ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɞɟɦɨɞɭɥɹɰɢɢ 

ɑɬɨɛɵ ɛɵɫɬɪɨ ɨɫɬɚɧɨɜɢɬɶ ɞɟɦɨɞɭɥɹɰɢɸ ɡɜɭɤɚ ɢ ɩɟɪɟɣɬɢ ɤ ɜɵɩɨɥɧɟɧɢɸ ɬɨɥɶɤɨ ɨɛɵɱɧɨɣ ɪɚɡɜɟɪɬɤɢ 
ɱɚɫɬɨɬɵ ɜ ɪɟɠɢɦɟ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ, ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Demod ON OFF  . 

9.10 ɇɟɡɚɜɢɫɢɦɵɣ ɢɫɬɨɱɧɢɤ ɢ ɫɥɟɞɹɳɢɣ ɝɟɧɟɪɚɬɨɪ 

ɋɥɟɞɹɳɢɣ ɝɟɧɟɪɚɬɨɪ – ɷɬɨ ɩɨɩɭɥɹɪɧɚɹ ɨɩɰɢɹ ɞɥɹ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ. Ɉɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɫ-
ɬɨɱɧɢɤ ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɣ ɩɨɫɬɨɹɧɧɨ ɨɬɫɥɟɠɢɜɚɟɬ ɩɪɢɟɦɧɢɤ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ.  

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɥɭɱɲɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɮɭɧɤɰɢɢ ɧɟɡɚɜɢɫɢɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɫɥɟɞɭɟɬ ɨɬɤɥɸɱɢɬɶ 
ɮɭɧɤɰɢɸ ɚɦɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ InstAlign ɢ ɮɭɧɤɰɢɸ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ɫɦ. ɪɚɡɞɟɥ 
9.23 ɢ ɩɨɞɪɚɡɞɟɥ 22.5.3). 

Эɬɚ ɮɭɧɤɰɢɹ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶ ɩɪɢɦɟɧɟɧɢɹ ɨɩɰɢɢ. ɉɨɥɧɵɣ ɫɩɢɫɨɤ ɨɩɰɢɣ ɫɩɢɫɨɤ ɫɨɞɟɪɠɢɬɫɹ ɜ ɞɨɤɭ-
ɦɟɧɬɟ FieldFox Configuration Guide: http://literature.cdn.keysight.com/litweb/pdf/5990-9836EN.pdf. 

ɉɨɞɨɛɧɨ ɬɪɚɞɢɰɢɨɧɧɨɦɭ ɫɥɟɞɹɳɟɦɭ ɝɟɧɟɪɚɬɨɪɭ, ɮɭɧɤɰɢɹ ɧɟɡɚɜɢɫɢɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɦɨɠɟɬ ɭɫɬɚɧɨɜɢɬɶ 
ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɧɚ ɨɬɫɥɟɠɢɜɚɧɢɟ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɩɪɢɟɦɧɢɤɚ SA. 
Ɉɧɚ ɦɨɠɟɬ ɬɚɤɠɟ ɭɫɬɚɧɨɜɢɬɶ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɧɚ ɱɚɫɬɨɬɭ ɧɟɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ (CW), ɤɨɬɨ-
ɪɚɹ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɱɚɫɬɨɬɵ SA. 

ɇɟɡɚɜɢɫɢɦɵɣ ɢɫɬɨɱɧɢɤ ɦɨɠɧɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɧɚɯɨɞɢɬɫɹ ɜ 
ɪɟɠɢɦɟ SA. 

ɑɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɫɢɝɧɚɥ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ, ɜɵ ɞɨɥɠɧɵ ɩɪɢɫɨɟɞɢɧɢɬɶ ɤɚɛɟɥɶ ɢɥɢ ɞɪɭɝɨɟ ɭɫɬ-
ɪɨɣɫɬɜɨ ɦɟɠɞɭ ɜɵɯɨɞɧɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ RF Output ɢ ɜɯɨɞɧɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ RF Input. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 98 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɧɟɡɚɜɢɫɢɦɨɝɨ ɢɫɬɨɱɧɢɤɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure  1  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Source  . 

•  Source Enable ON OFF   

∗  ON  – ɜɤɥɸɱɚɟɬ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ. 
∗  OFF  – ɜɵɤɥɸɱɚɟɬ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ. 

•  Source Mode  – ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Tracking  – ȼɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɜɵɩɨɥɧɹɟɬ ɪɚɡɜɟɪɬɤɭ ɱɚɫɬɨɬɵ ɨɞɧɨɜɪɟɦɟɧɧɨ (ɜ ɪɟɠɢɦɟ ɫɥɟ-
ɠɟɧɢɹ) ɫ ɩɪɢɟɦɧɢɤɨɦ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ ɜ ɨɬɨɛɪɚɠɚɟɦɨɦ ɧɚ ɷɤɪɚɧɟ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ, 
ɢɦɢɬɢɪɭɹ ɢɡɦɟɪɟɧɢɹ ɜ ɪɟɠɢɦɟ ɚɧɚɥɢɡɚɬɨɪɚ ɰɟɩɟɣ (NA). ɇɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶ-
ɧɵɣ ɢɧɞɢɤɚɬɨɪ  Src  . 

∗  CW  – ɂɫɬɨɱɧɢɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɱɚɫɬɨɬɭ CW ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɭɫɬɚɧɨɜɤɢ SA. ɇɚ ɷɤɪɚɧɟ ɨɬɨ-
ɛɪɚɠɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  Srcw  . 

∗  Coupled CW  – ɂɫɬɨɱɧɢɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɱɚɫɬɨɬɭ CW, ɧɨ ɷɬɚ ɱɚɫɬɨɬɚ "ɨɬɫɥɟɠɢɜɚɟɬ" ɭɫɬɚ-
ɧɨɜɤɭ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɩɪɢɟɦɧɢɤɚ SA. ɉɨɷɬɨɦɭ ɫɢɝɧɚɥ ɜɫɟɝɞɚ ɩɨɹɜɥɹɟɬɫɹ ɜ ɰɟɧɬɪɟ ɷɤɪɚɧɚ. 
ɇɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  Srcp  . 

•  Normalize ON OFF  – ɉɪɢ ɭɫɬɚɧɨɜɤɟ Source Enable ON ɢ Source Mode = Tracking ɮɭɧɤɰɢɹ Normal-
ize ON ɫɨɯɪɚɧɹɟɬ ɬɟɤɭɳɢɣ ɝɪɚɮɢɤ ɢɡɦɟɪɟɧɢɣ ɜ ɝɪɚɮɢɤɟ Trace 4 ɜ ɫɨɫɬɨɹɧɢɢ View ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪ-
ɧɨɝɨ ɝɪɚɮɢɤɚ. ɂɡ ɪɟɡɭɥɶɬɚɬɨɜ ɜɫɟɯ ɩɨɫɥɟɞɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ ɝɪɚɮɢɤɨɜ ɜɵɱɢɬɚɟɬɫɹ ɨɩɨɪɧɵɣ ɝɪɚɮɢɤ 
Trace 4, ɬ.ɟ. ɩɨɥɭɱɚɸɬɫɹ ɢɡɦɟɪɟɧɢɹ, ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɷɬɨɝɨ ɝɪɚɮɢɤɚ. ɇɚ ɷɤɪɚɧɟ ɨɬɨ-
ɛɪɚɠɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  SrcN  . Эɬɨ ɧɨɪɦɢɪɨɜɚɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɤɥɸɱɚɟɬɫɹ 
ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɥɢ ɪɚɡɪɟɲɟɧɢɹ. Ɂɚ ɨɩɢɫɚɧɢɟɦ ɫɨɫɬɨɹɧɢɣ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚ-
ɮɢɤɨɜ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 9.20. 

•  Source Power  – ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɢɫɬɨɱɧɢɤɚ. ȼɚɪɢɚɧɬɵ ɜɵɛɨɪɚ: 

∗  Leveled  – ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ –45 ɞȻɦ ɞɨ 0 ɞȻɦ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ 

  |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ 
3)

. Ɇɨɳɧɨɫɬɶ ɢɫɬɨɱɧɢɤɚ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɩɨɫɬɨɹɧɧɨɣ ɜɨ 

ɜɫɟɣ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 

∗  MAX  – ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɫɬɢɠɢɦɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɧɚ ɤɚɠɞɨɣ ɱɚɫɬɨɬɟ. Эɬɨ 
ɨɡɧɚɱɚɟɬ, ɱɬɨ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɧɟ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɜɨ ɜɫɟɣ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 

•  Source CW Freq  – ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɱɚɫɬɨɬɭ CW, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ, ɤɨɝɞɚ ɩɚɪɚɦɟɬɪ Source 
Mode ɭɫɬɚɧɨɜɥɟɧ ɧɚ CW. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɨ ɭɦɨɥɱɚɧɢɸ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɦɝɧɨɜɟɧɧɨ ɜɵɤɥɸɱɚɟɬɫɹ ɜ ɤɨɧɰɟ ɤɚɠɞɨɝɨ ɰɢɤɥɚ ɪɚɡɜɟɪɬɤɢ SA, ɚ ɬɚɤɠɟ ɱɟɪɟɡ 
ɤɚɠɞɵɟ 300 ɫɟɤɭɧɞ ɜ ɯɨɞɟ ɩɪɨɰɟɫɫɚ ɚɦɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ InstAlign. 

ɑɬɨɛɵ ɢɫɬɨɱɧɢɤ ɨɫɬɚɜɚɥɫɹ ɜɤɥɸɱɟɧɧɵɦ ɜ ɤɨɧɰɟ ɤɚɠɞɨɝɨ ɰɢɤɥɚ ɪɚɡɜɟɪɬɤɢ, ɫɥɟɞɭɟɬ ɨɬɤɥɸɱɢɬɶ ɮɭɧɤ-
ɰɢɸ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ɫɦ. ɪɚɡɞɟɥ 9.23). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System 7 . 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Preferences . 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Preferences . 

• ȼɵɛɟɪɢɬɟ ɜ ɬɚɛɥɢɰɟ Battery Saver. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Edit , ɡɚɬɟɦ Battery Saver ON OFF . ɑɬɨɛɵ 
ɩɪɢɨɫɬɚɧɨɜɢɬɶ ɩɪɨɰɟɞɭɪɭ InstAlign (ɫɦ. ɪɚɡɞɟɥ 9.23): 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal 5  . 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Amptd Alignment OFF  . 

                                                 
3)  Ⱥɧɚɥɢɡɚɬɨɪɵ N995xA/6A ɧɟ ɦɨɝɭɬ ɢɦɟɬɶ ɭɫɬɚɧɨɜɤɭ ɡɧɚɱɟɧɢɹ Leveled ɧɢɠɟ –35 ɞȻɦ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 99 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

9.11 Ɋɚɛɨɱɚɹ ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ (Res BW) 

ȼ ɪɟɠɢɦɟ SA ɩɚɪɚɦɟɬɪ Res BW ɨɩɪɟɞɟɥɹɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɚɧɚɥɢɡɚɬɨɪɚ ɪɚɡɥɢɱɚɬɶ (ɜɢɞɟɬɶ) ɛɥɢɡɤɨ ɪɚɫ-
ɩɨɥɨɠɟɧɧɵɟ ɩɨ ɱɚɫɬɨɬɟ ɫɢɝɧɚɥɵ. ɑɟɦ ɭɠɟ ɪɚɛɨɱɚɹ ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ, ɬɟɦ ɥɭɱɲɟ ɚɧɚɥɢɡɚ-
ɬɨɪ ɫɩɟɤɬɪɚ ɦɨɠɟɬ ɪɚɡɥɢɱɚɬɶ ɫɢɝɧɚɥɵ. Ʉ ɬɨɦɭ ɠɟ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ Res BW ɫɧɢ-
ɠɚɟɬɫɹ ɜɤɥɚɞ ɫɨɛɫɬɜɟɧɧɵɯ ɲɭɦɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɪɹɬɶ ɧɢɡɤɨɭɪɨɜɧɟɜɵɟ ɫɢɝɧɚɥɵ (ɩɪɢ ɷɬɨɦ ɫɧɢɠɚ-
ɟɬɫɹ ɜɢɞɢɦɵɣ ɲɭɦɨɜɨɣ ɩɨɪɨɝ ɧɚ ɷɤɪɚɧɟ). Ɉɞɧɚɤɨ ɩɪɢ ɫɭɠɟɧɢɢ ɪɚɛɨɱɟɣ ɲɢɪɢɧɵ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ 
ɡɚɦɟɞɥɹɟɬɫɹ ɪɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɪɚɛɨɱɭɸ ɲɢɪɢɧɭ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Res BW  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Auto  – Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ Res BW ɩɪɢɜɹɡɵɜɚɟɬɫɹ ɤ ɪɚɡɦɟɪɭ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. ɉɪɢ ɭɦɟɧɶ-
ɲɟɧɢɢ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ (ɪɚɡɦɚɯɚ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ) ɭɦɟɧɶɲɚɟɬɫɹ ɬɚɤɠɟ ɪɚɛɨɱɚɹ 
ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɥɭɱɲɟɧɢɸ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɚɧɚɥɢɡɚɬɨ-
ɪɚ ɫɩɟɤɬɪɚ. 

 ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɷɬɭ ɭɫɬɚɧɨɜɤɭ ɫ Man ɧɚ Auto, ɫɥɟɞɭɟɬ ɞɜɚɠɞɵ ɧɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢ-
ɲɭ  Res BW  . 

∗  Man  – ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ Res BW ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ 

  |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ (ɟɫɥɢ ɧɭɠɧɨ) ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɤɥɚɜɢɲɭ  Enter  . 

Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɚ Res BW ɢɧɞɢɰɢɪɭɟɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ: 

 #Res BW x.xx XHz (ɡɞɟɫɶ ɫɢɦɜɨɥ # ɨɛɨɡɧɚɱɚɟɬ ɭɫɬɚɧɨɜɤɭ, ɫɞɟɥɚɧɧɭɸ ɜɪɭɱɧɭɸ). 

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɦɨɠɟɬ ɜɥɢɹɬɶ ɧɚ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. ɋɦ. ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɉɪɢɥɨɠɟɧɢɟ ȼ). 

      ɉɊɂɆȿɑȺɇɂȿ        

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɚ Res BW ɜɥɢɹɟɬ ɬɚɤɠɟ ɧɚ ɭɫɬɚɧɨɜɤɭ ɬɢɩɚ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ (Sweep Type) – ɫɦ. ɪɚɡɞɟɥ 9.13. 

9.12 ɒɢɪɢɧɚ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɜɢɞɟɨɬɪɚɤɬɚ (Video BW) 

ɉɚɪɚɦɟɬɪ Video BW ɨɩɪɟɞɟɥɹɟɬ ɨɩɟɪɚɰɢɸ ɫɝɥɚɠɢɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɥɟ ɫɛɨɪɚ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɯ ɞɚɧɧɵɯ. Ⱦɚɧɧɵɟ ɝɪɚɮɢɤɚ ɷɮɮɟɤɬɢɜɧɨ ɫɝɥɚɠɢɜɚɸɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɫɨɯɪɚɧɹɥɫɹ ɨɞɢɧɚɤɨɜɵɣ 
ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɨɬɨɛɪɚɠɚɟɦɨɝɨ ɲɭɦɚ ɢ ɫɝɥɚɠɢɜɚɥɢɫɶ ɩɢɤɢ ɢ ɜɩɚɞɢɧɵ ɫɨɫɟɞɧɢɯ ɬɨɱɟɤ 
ɞɚɧɧɵɯ. Эɮɮɟɤɬ ɫɝɥɚɠɢɜɚɧɢɹ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ 
Video BW, ɨɞɧɚɤɨ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɡɚɦɟɞɥɟɧɢɸ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɲɢɪɢɧɭ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɜɢɞɟɨɬɪɚɤɬɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Video BW  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Auto  – Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢɜɹɡɤɚ ɡɧɚɱɟɧɢɹ Video BW ɤ ɡɧɚɱɟɧɢɸ Res BW ɜ ɨɬɧɨɲɟɧɢɢ 1:1. 

∗  Man  – ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ Video BW ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ 

  |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ (ɟɫɥɢ ɧɭɠɧɨ) ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɤɥɚɜɢɲɭ  Enter  . 

      ɉɊɂɆȿɑȺɇɂȿ        

ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɷɬɭ ɭɫɬɚɧɨɜɤɭ ɫ Man ɧɚ Auto, ɫɥɟɞɭɟɬ ɞɜɚɠɞɵ ɧɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Video BW  . 

Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɚ Video BW ɢɧɞɢɰɢɪɭɟɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ: 

 # VBW x.xx XHz (ɡɞɟɫɶ ɫɢɦɜɨɥ # ɨɛɨɡɧɚɱɚɟɬ ɭɫɬɚɧɨɜɤɭ, ɫɞɟɥɚɧɧɭɸ ɜɪɭɱɧɭɸ). 

Ʉɨɝɞɚ ɨɬɧɨɲɟɧɢɟ Res BW / Video BW ɩɪɟɜɵɫɢɬ 10000, ɧɚ ɷɤɪɚɧɟ ɦɨɠɟɬ ɩɨɹɜɢɬɶɫɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ 
 Meas UNCAL  , ɭɤɚɡɵɜɚɸɳɟɟ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɩɪɟɞɟɥɚ ɜɨɡɦɨɠɧɨɫɬɟɣ ɭɫɪɟɞɧɟɧɢɹ ɭ ɮɢɥɶɬɪɚ Video BW. 

ȼ ɪɟɠɢɦɟ Zero Span ɦɚɤɫɢɦɚɥɶɧɨɟ ɨɬɧɨɲɟɧɢɟ Res BW / Video BW ɪɚɜɧɨ 100. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 100 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

9.13 Ɍɢɩ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ 

ȼ ɪɟɠɢɦɟ SA ɚɧɚɥɢɡɚɬɨɪ FieldFox ɩɪɢɦɟɧɹɟɬ ɞɜɚ ɬɢɩɚ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɜɯɨɞɧɵɯ ɫɢɝ-
ɧɚɥɨɜ. ɉɪɢɦɟɧɹɟɦɵɣ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɬɢɩ ɪɚɡɜɟɪɬɤɢ (FFT ɢɥɢ Step) ɢɧɞɢɰɢɪɭɟɬɫɹ ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ 
ɭɝɥɭ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

ȼɫɟɨɛɴɟɦɥɸɳɟɟ ɨɩɢɫɚɧɢɟ ɪɟɠɢɦɚ SA ɫɨɞɟɪɠɢɬɫɹ ɜ ɞɨɤɭɦɟɧɬɟ Spectrum Analysis Basics (App Note 
150), ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɟ: http://literature.cdn.keysight.com/litweb/pdf/5952-
0292.pdf. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɬɢɩ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Advanced  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Sweep Type  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Auto  – Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɜɵɛɢɪɚɟɬ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ ɬɢɩ ɪɚɡɜɟɪɬɤɢ ɧɚ ɨɫɧɨɜɟ ɡɚɞɚɧ-
ɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ Res BW. Ʉɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧɨ ɡɧɚɱɟɧɢɟ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ≤ 200 ɤȽɰ, ɜɵ-
ɛɢɪɚɟɬɫɹ ɬɢɩ ɪɚɡɜɟɪɬɤɢ FFT. ɉɪɢ ɭɫɬɚɧɨɜɤɟ Res BW > 200 ɤȽɰ ɜɵɩɨɥɧɹɟɬɫɹ ɫɬɭɩɟɧɱɚɬɚɹ (Step) 
ɪɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ. 

∗  FFT  – ɂɫɩɨɥɶɡɭɟɬɫɹ ɪɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ ɬɢɩɚ FFT ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ Res BW. 

∗  Step  – ɂɫɩɨɥɶɡɭɟɬɫɹ ɪɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ ɬɢɩɚ Step ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ Res BW. 
Эɬɨ ɩɨɥɟɡɧɨ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɢɦɩɭɥɶɫɧɨɝɨ ɲɭɦɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶɫɹ ɪɚɫɩɨɥɨɠɟɧ-
ɧɵɦ ɩɨɛɥɢɡɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

9.14 ȼɵɜɨɞ ɫɢɝɧɚɥɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɱɚɫɬɨɬɵ 

ɋɢɝɧɚɥ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɱɚɫɬɨɬɵ ɭ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɢɡ ɩɪɢɛɨɪɚ ɞɥɹ ɜɧɟɲɧɟɣ ɨɛ-
ɪɚɛɨɬɤɢ. Эɬɨɬ ɫɢɝɧɚɥ ɜɵɜɨɞɢɬɫɹ ɱɟɪɟɡ ɫɨɟɞɢɧɢɬɟɥɶ IF Out, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɩɪɚɜɨɣ ɛɨɤɨɜɨɣ ɩɚɧɟɥɢ 
ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɫɦ. ɩɨɞɪɚɡɞɟɥ 2.7.3). 

ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɱɚɫɬɨɬɵ ɫ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ ɨɤɨɥɨ 33,75 ɆȽɰ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨ-
ɛɨɣ ɪɟɡɭɥɶɬɚɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜɯɨɞɧɨɝɨ ȼɑ ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɣ ɩɪɢɫɭɬɫɬɜɭɟɬ ɧɚ ɱɚɫɬɨɬɟ ɧɚ-
ɫɬɪɨɣɤɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ ɉɑ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɰɟɞɭɪɵ ɚɦ-
ɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ InstAlign (ɫɦ. ɪɚɡɞɟɥ 9.23). ɉɨɷɬɨɦɭ ɧɚ ɷɤɪɚɧɟ FieldFox ɨɬɨɛɪɚɠɚɸɬɫɹ ɝɪɚɮɢɤɢ ɫ 
ɧɟɬɨɱɧɵɦɢ ɚɦɩɥɢɬɭɞɚɦɢ, ɢ ɧɚ ɷɤɪɚɧɟ ɦɨɠɟɬ ɩɨɹɜɢɬɶɫɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ  Meas UNCAL  , ɭɤɚɡɵɜɚɸ-
ɳɟɟ ɧɚ ɷɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ. 

Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɜ ɨɬɧɨɲɟɧɢɢ ɱɚɫɬɨɬɵ ɢ ɲɢɪɢɧɵ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɉɑ 
ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ:  

 http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm   

Ʉɚɤ ɜɵɛɪɚɬɶ ɜɵɜɨɞ ɫɢɝɧɚɥɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɱɚɫɬɨɬɵ 

ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɉɑ ɩɨɥɟɡɟɧ ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ Zero Span (ɫɦ. ɪɚɡɞɟɥ 9.16). ɑɬɨɛɵ ɧɚɫɬɪɨɢɬɶ ɚɧɚɥɢɡɚ-
ɬɨɪ FieldFox, ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɯɨɬɹ ɛɵ ɨɞɢɧ ɰɢɤɥ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Advanced  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  IF Output Use  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  OFF  – ɛɟɡ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ ɱɟɪɟɡ ɫɨɟɞɢɧɢɬɟɥɶ IF Out. 

∗  Narrow  – ɜɵɜɨɞɢɬɫɹ ɫɢɝɧɚɥ ɉɑ ɜ ɩɨɥɨɫɟ ɱɚɫɬɨɬ ɨɤɨɥɨ 5 ɆȽɰ. 

∗  Wide  – ɜɵɜɨɞɢɬɫɹ ɫɢɝɧɚɥ ɉɑ ɜ ɩɨɥɨɫɟ ɱɚɫɬɨɬ ɨɤɨɥɨ 25 ɆȽɰ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 101 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

9.15 ɋɛɨɪ ɞɚɧɧɵɯ ɫ ɪɚɡɜɟɪɬɤɨɣ ɱɚɫɬɨɬɵ (Sweep Acquisition) 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ Auto ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ Sweep Acquisition, ɤɨɬɨɪɨɟ 
ɬɪɟɛɭɟɬɫɹ ɩɪɢ ɬɟɤɭɳɢɯ ɭɫɬɚɧɨɜɤɚɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɚɦɩɥɢɬɭɞɧɨɣ ɬɨɱɧɨɫɬɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ 
ɧɟɦɨɞɭɥɢɪɨɜɚɧɧɵɯ (CW) ɫɢɝɧɚɥɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ  ɱɟɝɨ ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɢɛɨɥɶɲɚɹ ɱɚɫɬɨɬɚ ɩɨɜɬɨɪɟɧɢɹ 
ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ. Ɉɞɧɚɤɨ ɜɵ ɦɨɠɟɬɟ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɷɬɭ ɭɫɬɚɧɨɜɤɭ, ɱɬɨɛɵ ɭɜɟɥɢɱɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ 
ɩɟɪɟɯɜɚɬɚ ɢ ɧɚɛɥɸɞɟɧɢɹ ɢɦɩɭɥɶɫɧɵɯ ȼɑ ɫɢɝɧɚɥɨɜ. 

ɇɚɩɪɢɦɟɪ, ɤɨɝɞɚ ɩɚɪɚɦɟɬɪ SwpAcquisition ɭɫɬɚɧɨɜɥɟɧ ɧɚ Auto, ɬɨ ɢɦɩɭɥɶɫɧɵɣ ɫɢɝɧɚɥ GSM ɧɟ ɜɢɞɟɧ 
ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɫɢɧɟɦ ɝɪɚɮɢɤɟ ɧɚ ɫɥɟɞɭɸɳɟɦ ɪɢɫɭɧɤɟ. Ɍɟɩɟɪɶ, ɧɚ-
ɛɥɸɞɚɹ ɡɚ ɝɪɚɮɢɤɨɦ, ɩɨɩɪɨɛɭɟɦ ɭɜɟɥɢɱɢɜɚɬɶ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ SwpAcqusition, ɩɨɤɚ ɢɡ ɲɭɦɚ ɧɟ 
ɜɵɪɚɫɬɟɬ ɢ ɧɟ ɞɨɫɬɢɝɧɟɬ ɫɜɨɟɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɩɟɤɬɪ ɢɦɩɭɥɶɫɚ. Ⱦɚɥɶɧɟɣɲɟɟ ɭɜɟɥɢɱɟɧɢɟ 
ɩɚɪɚɦɟɬɪɚ SwpAcquisition ɬɨɥɶɤɨ ɡɚɦɟɞɥɹɟɬ ɪɚɡɜɟɪɬɤɭ (ɩɪɢ ɷɬɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɬɟɤɭɳɟɟ ɩɨɤɚɡɚɧɢɟ 
ɜɪɟɦɟɧɢ ɪɚɡɜɟɪɬɤɢ), ɧɨ ɧɟ ɩɨɜɵɲɚɟɬ ɤɚɱɟɫɬɜɨ ɢɡɦɟɪɟɧɢɣ. 

 

ɋɢɝɧɚɥ GSM ɜ ɮɨɪɦɚɬɟ ɤɚɞɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ; ɧɭɥɟɜɨɣ ɬɚɣɦɫɥɨɬ ON, ɜɫɟ ɨɫɬɚɥɶɧɵɟ  
OFF; ɱɚɫɬɨɬɚ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ = 218 Ƚɰ, ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ = 12,5%.  
ɂɦɩɭɥɶɫɧɵɣ ɫɢɝɧɚɥ ɫɬɚɧɨɜɢɬɫɹ ɜɢɞɢɦɵɦ ɧɚ ɤɚɠɞɨɦ ɰɢɤɥɟ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɩɪɢ  
ɭɫɬɚɧɨɜɤɟ SwpAcquisition = 50. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪ Sweep Acquisition 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  SwpAcquisition Auto Man  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Auto  – ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɩɪɢ ɬɟɤɭɳɢɯ ɭɫɬɚɧɨɜɤɚɯ ɩɚɪɚɦɟɬɪɨɜ ɱɚɫɬɨɬɚ 
ɩɨɜɬɨɪɟɧɢɹ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ. 

∗  Man  – ȼɜɟɞɢɬɟ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɛɨɪɚ ɞɚɧɧɵɯ ɨɬ 1 ɞɨ 5000, ɝɞɟ ɡɧɚɱɟɧɢɟ 1 ɫɨɨɬɜɟɬɫɬ-
ɜɭɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɱɚɫɬɨɬɟ ɩɨɜɬɨɪɟɧɢɹ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ, ɚ ɡɧɚɱɟɧɢɟ 5000 ɫɨɨɬɜɟɬ-
ɫɬɜɭɟɬ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɱɚɫɬɨɬɟ ɩɨɜɬɨɪɟɧɢɹ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ.  

ɋɢɦɜɨɥ # ɩɟɪɟɞ ɢɧɞɢɤɚɰɢɟɣ ɜɪɟɦɟɧɢ ɪɚɡɜɟɪɬɤɢ ɨɛɨɡɧɚɱɚɟɬ ɭɫɬɚɧɨɜɤɭ, ɫɞɟɥɚɧɧɭɸ ɜɪɭɱɧɭɸ. 

ɇɟɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ Detector ɢ Video BW ɩɪɢɜɨɞɹɬ ɤ ɬɨɦɭ, ɱɬɨ ɡɧɚɱɟɧɢɟ Auto Sweep Ac-
quisition ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɶɲɟ 1. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ ɪɭɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ ɧɢɠɟ, ɱɟɦ ɜ ɪɟɠɢɦɟ 
Auto, ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɛɟɫɩɨɥɟɡɧɨɣ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɤɨɪɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɧɟ ɨɬɧɨɫɹɬɫɹ ɤ ɫɨɫɬɨɹɧɢɸ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ (ɫɦ. ɪɚɡɞɟɥ 
2.5). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 102 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

9.16 ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɧɭɥɟɜɨɦ ɪɚɡɦɟɪɟ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ (Zero Span) 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɧɚ Zero (ɧɭɥɶ) ɧɚ ɷɤɪɚɧɟ ɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɱɚɫɬɨɬɧɵɣ 
ɫɩɟɤɬɪ. ȼɦɟɫɬɨ ɷɬɨɝɨ ɩɨ ɨɫɢ ɏ ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɜɪɟɦɹ, ɢ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ ɫɬɚɧɨɜɢɬɫɹ ɩɨɯɨɠ ɧɚ ɨɫ-
ɰɢɥɥɨɝɪɚɮ ɫ ɭɫɬɚɧɨɜɤɨɣ ɢɧɬɟɪɟɫɭɸɳɟɣ ɜɚɫ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ. Эɬɚ ɮɭɧɤɰɢɹ ɩɨɥɟɡɧɚ ɞɥɹ ɚɧɚɥɢɡɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɨɞɭɥɹɰɢɢ ɫ ɢɦɩɭɥɶɫɧɵɦɢ ɢɡɦɟɪɟɧɢɹɦɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ Zero Span 

• ɍɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪ  Center  ɧɚ ɢɧɬɟɪɟɫɭɸɳɭɸ ɜɚɫ ɱɚɫɬɨɬɭ. 
∗ ɍɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪ  Span  ɧɚ 0 Ƚɰ. 

∗ ɢɥɢ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Zero/Last Span  . ɉɪɢ ɤɚɠɞɨɦ ɧɚɠɚɬɢɢ ɷɬɨɣ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨɨɱɟɪɟɞɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɭɫɬɚɧɨɜɤɨɣ 0 Ƚɰ ɢ ɩɨɫɥɟɞɧɟɣ 
ɭɫɬɚɧɨɜɤɨɣ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 

Ʉɚɤ ɢɡɦɟɧɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɜ ɪɟɠɢɦɟ Zero Span 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  SweepTime  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ ɢ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ 
ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9). 

Ʉɨɝɞɚ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɨɤɚɡɵɜɚɟɬɫɹ ɛɨɥɶɲɟ, ɱɟɦ ɷɬɨ ɞɨɩɭɫɤɚɟɬ ɞɨɫɬɭɩɧɵɣ ɪɚɡɦɟɪ ɩɚɦɹɬɢ 
ɞɚɧɧɵɯ, ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ  Meas UNCAL  . ȼɟɪɫɢɹ Ⱥ.04.00 ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ 
FieldFox ɨɛɟɫɩɟɱɢɜɚɟɬ ɜ ɱɟɬɵɪɟ ɪɚɡɚ ɛɨɥɶɲɢɣ ɪɚɡɦɟɪ ɩɚɦɹɬɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ 
ɪɚɡɜɟɪɬɤɢ ɜ ɪɟɠɢɦɟ Zero Span. 

 

ɋɢɝɧɚɥ GSM, ɮɨɪɦɚɬ ɤɚɞɪɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ, ɜɤɥɸɱɟɧɵ ɬɚɣɦɫɥɨɬɵ 0 ɢ 3. 
 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɡɞɟɫɶ ɭɫɬɚɧɨɜɥɟɧɚ ɩɪɢɦɟɪɧɨ ɪɚɜɧɨɣ ɢɧɬɟɪɜɚɥɭ ɤɚɞɪɨɜ. ɇɚɠɢɦɚɣɬɟ ɤɥɚɜɢɲɭ 
Single ɧɟɫɤɨɥɶɤɨ ɪɚɡ, ɩɨɤɚ ɧɟ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɬɟɪɟɫɭɸɳɟɣ ɜɚɫ ɱɚɫɬɢ ɮɨɪɦɵ ɫɢɝɧɚɥɚ. 
Ɍɨɝɞɚ ɦɨɠɧɨ ɛɭɞɟɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɚɪɤɟɪɚɦɢ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɬɚɣɦɫɥɨɬɚ ɢ ɢɧɬɟɪɜɚɥɚ, 
ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɷɬɨɦ ɪɢɫɭɧɤɟ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 103 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

9.17 Ɂɚɩɭɫɤ 
ȼɧɟɲɧɢɣ ɡɚɩɭɫɤ ɢ ɜɢɞɟɨɡɚɩɭɫɤ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɩɭɫɤɚ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ, ɤɨɬɨɪɚɹ ɢɧɢɰɢɢɪɭɟɬɫɹ 
ɜɧɟɲɧɢɦ ɫɢɝɧɚɥɨɦ ɬɢɩɚ ɩɚɤɟɬɧɨɝɨ ɫɢɝɧɚɥɚ. Эɬɢ ɬɢɩɵ ɡɚɩɭɫɤɚ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɤɚɤ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɜ 
ɪɟɠɢɦɟ Zero Span (ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ), ɬɚɤ ɢ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. Ɉɞɧɚɤɨ ɜɨɡɦɨɠɧɨɫɬɢ ɜɢɞɟɨɡɚ-
ɩɭɫɤɚ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɨɝɪɚɧɢɱɟɧɵ ɫɥɭɱɚɹɦɢ, ɤɨɝɞɚ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ Res BW 
ɧɟ ɩɪɟɜɵɲɚɟɬ 200 ɤȽɰ. 

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɫ ɧɟɧɭɥɟɜɵɦ ɪɚɡɦɟɪɨɦ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜɪɟ-
ɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ FFT, ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧɨ ɧɚ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɟ: 

 http://na.tm.keysight.com/fieldfox/help/FieldFox.htm 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɉɩɢɫɚɧɧɵɟ ɧɢɠɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɡɜɟɪɬɤɢ FFT (ɫɦ. ɪɚɡɞɟɥ 
9.13) ɢɥɢ ɜ ɪɟɠɢɦɟ Zero Span (ɫɦ. ɪɚɡɞɟɥ 9.16). 

Ɍɢɩ ɡɚɩɭɫɤɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger Settings  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trig Type  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Free Run  – ɋɢɝɧɚɥ ɡɚɩɭɫɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɧɭɬɪɟɧɧɟɣ ɫɯɟɦɨɣ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. ɇɨɜɵɣ 
ɰɢɤɥ ɪɚɡɜɟɪɬɤɢ ɧɚɱɢɧɚɟɬɫɹ ɩɨ ɡɚɜɟɪɲɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɰɢɤɥɚ. 

∗  External  – Ɋɚɡɜɟɪɬɤɚ ɡɚɩɭɫɤɚɟɬɫɹ ɜɧɟɲɧɢɦ ɫɢɝɧɚɥɨɦ TTL ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ Ref In / Trig In, ɤɨɬɨ-
ɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɜɟɪɯɧɟɣ ɩɚɧɟɥɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. ȼɵɛɟɪɢɬɟ ɷɬɨɬ ɜɚɪɢɚɧɬ ɞɥɹ ɡɚɩɭɫɤɚ 
ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɮɪɨɧɬɨɦ ɩɪɢ ɩɨɪɨɝɟ ɡɚɩɭɫɤɚ ɨɤɨɥɨ 1,7 ȼ ɢɥɢ ɞɥɹ ɡɚɩɭɫɤɚ ɨɬɪɢɰɚɬɟɥɶɧɵɦ 
ɮɪɨɧɬɨɦ ɩɪɢ ɩɨɪɨɝɟ ɡɚɩɭɫɤɚ ɨɤɨɥɨ 1,0 ȼ (ɫɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɟ ɜɵɛɨɪɚ ɮɪɨɧɬɚ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ). 

∗  Video  – Ɋɚɡɜɟɪɬɤɚ ɡɚɩɭɫɤɚɟɬɫɹ ɩɨ ɫɢɝɧɚɥɭ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ SA RF Input, ɤɨɝɞɚ ɚɦɩɥɢɬɭɞɚ ɩɨ-
ɫɬɭɩɚɸɳɟɝɨ ɫɢɝɧɚɥɚ ɩɪɟɜɵɫɢɬ ɡɚɞɚɧɧɵɣ ɭɪɨɜɟɧɶ ɡɚɩɭɫɤɚ. ɉɪɢ ɪɚɡɜɟɪɬɤɟ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ 
ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ Res BW ≤ 200 ɤȽɰ. Эɬɚ ɭɫɬɚɧɨɜɤɚ ɧɚɡɵɜɚɟɬɫɹ ɜɢ-
ɞɟɨɡɚɩɭɫɤɨɦ, ɩɨɫɤɨɥɶɤɭ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɫɢɝɧɚɥ, ɤɨɬɨɪɵɣ ɢɧɢɰɢɢɪɭɟɬ ɡɚɩɭɫɤ. 

Ɏɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ 

ɉɚɪɚɦɟɬɪ Trigger Slope ɨɩɪɟɞɟɥɹɟɬ ɮɪɨɧɬ (ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɵɣ) ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɣ ɡɚ-
ɩɭɫɤɚɟɬ ɪɚɡɜɟɪɬɤɭ. 
• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger Settings  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trig Slope  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Pos  – Ɋɚɡɜɟɪɬɤɚ ɡɚɩɭɫɤɚɟɬɫɹ ɧɚɪɚɫɬɚɸɳɢɦ (ɩɨɥɨɠɢɬɟɥɶɧɵɦ) ɮɪɨɧɬɨɦ ɫɢɝɧɚɥɚ. 

∗  Neg  – Ɋɚɡɜɟɪɬɤɚ ɡɚɩɭɫɤɚɟɬɫɹ ɫɩɚɞɚɸɳɢɦ (ɨɬɪɢɰɚɬɟɥɶɧɵɦ) ɮɪɨɧɬɨɦ ɫɢɝɧɚɥɚ. 

Ɂɚɞɟɪɠɤɚ ɡɚɩɭɫɤɚ 

ɉɨɫɥɟ ɩɪɢɟɦɚ ɚɞɟɤɜɚɬɧɨɝɨ ɫɢɝɧɚɥɚ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ ɢɥɢ ɜɢɞɟɨɡɚɩɭɫɤɚ ɪɚɡɜɟɪɬɤɚ ɧɚɱɢɧɚɟɬɫɹ ɩɨ ɢɫ-
ɬɟɱɟɧɢɢ ɡɚɞɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ ɡɚɩɭɫɤɚ. Ⱦɨɩɭɫɤɚɸɬɫɹ ɬɨɥɶɤɨ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ 
ɡɚɞɟɪɠɤɢ. ɑɬɨɛɵ ɭɜɢɞɟɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ ɩɨɜɬɨɪɹɸɳɟɝɨɫɹ ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɣ ɡɚɩɭɫɤɚɟɬɫɹ ɩɨ 
ɷɬɨɦɭ ɮɪɨɧɬɭ, ɩɪɢɦɟɧɹɣɬɟ ɡɚɞɟɪɠɤɭ ɡɚɩɭɫɤɚ, ɱɬɨɛɵ ɯɨɪɨɲɨ ɜɢɞɟɬɶ ɫɥɟɞɭɸɳɢɣ ɫɢɝɧɚɥ ɫɩɭɫɬɹ ɨɞɢɧ 
ɩɟɪɢɨɞ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger Settings  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trig Delay  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ.  

• Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9) ɢɥɢ ɤɥɚɜɢɲɭ  Enter  

. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 104 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɍɪɨɜɟɧɶ ɡɚɩɭɫɤɚ 

ɍɫɬɚɧɨɜɤɚ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɜɢɞɟɨɡɚɩɭɫɤɟ, ɱɬɨɛɵ ɢɧɢɰɢɢɪɨɜɚɬɶ ɪɚɡɜɟɪɬɤɭ ɩɨɫɬɭɩɚɸ-
ɳɢɦ ɫɢɝɧɚɥɨɦ ɫ ɷɬɨɣ (ɢɥɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ) ɚɦɩɥɢɬɭɞɨɣ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ. ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ ɡɞɟɫɶ ɡɚɜɢɫɢɬ ɨɬ ɭɫɬɚɧɨɜɤɢ ɬɢɩɚ ɦɚɫɲɬɚɛɚ (ɥɢɧɟɣɧɵɣ ɢɥɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɣ ɦɚɫɲɬɚɛ) – 
ɫɦ. ɪɚɡɞɟɥ 9.4). 

ɍɪɨɜɟɧɶ ɜɢɞɟɨɡɚɩɭɫɤɚ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɭɪɨɜɧɟɦ ɫɢɝɧɚɥɚ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ (Zero Span). ɉɨɷɬɨɦɭ 
ɪɚɡɜɟɪɬɤɚ ɡɚɩɭɫɤɚɟɬɫɹ ɜɛɥɢɡɢ ɢɧɞɢɰɢɪɭɟɦɨɝɨ ɭɪɨɜɧɹ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɜ ɪɟɠɢɦɟ Zero Span. ɉɪɢ ɢɡɦɟ-
ɪɟɧɢɹɯ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶɫɹ ɢɧɞɢɤɚɰɢɹ ɷɧɟɪɝɢɢ 
ɲɢɪɨɤɨɩɨɥɨɫɧɨɝɨ ɫɢɝɧɚɥɚ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɢɯ ɭɪɨɜɧɹɯ ɦɨɳɧɨɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ ɜɨ 
ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ. ɉɨɷɬɨɦɭ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ ɜɵɲɟ ɢɧɞɢ-
ɰɢɪɭɟɦɨɝɨ ɭɪɨɜɧɹ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger Settings  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trig Level  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ 

ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ.  

• Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9) ɢɥɢ ɤɥɚɜɢɲɭ  Enter   

Ɂɚɞɟɪɠɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ (Auto Trigger Time) 

ȿɫɥɢ ɞɨ ɢɫɬɟɱɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɧɟ ɛɭɞɟɬ ɩɪɢɧɹɬ ɫɢɝɧɚɥ 
ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ ɢɥɢ ɜɢɞɟɨɡɚɩɭɫɤɚ, ɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɡɚɩɭɫɤ ɪɚɡɜɟɪɬɤɢ. 

ɑɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ, ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ 0. Ʉɨɝɞɚ ɩɚɪɚɦɟɬɪ Auto Trigger 
ɭɫɬɚɧɨɜɥɟɧ ɧɚ OFF, ɚɧɚɥɢɡɚɬɨɪ FieldFox ɧɟ ɜɵɩɨɥɧɹɟɬ ɪɚɡɜɟɪɬɤɭ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɩɪɢɧɹɬ ɚɞɟɤɜɚɬɧɵɣ 
ɫɢɝɧɚɥ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ ɢɥɢ ɜɢɞɟɨɡɚɩɭɫɤɚ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger Settings  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  AutoTrig Time [ɬɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ]  . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɡɚɞɟɪɠɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ (Auto Trig Time) ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚ-
ɜɢɚɬɭɪɵ. 

• Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9). 

9.18 Ɋɟɠɢɦɵ ɪɚɡɜɟɪɬɤɢ Single / Continuous / Restart 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɉɩɢɫɚɧɧɨɟ ɧɢɠɟ ɩɨɜɟɞɟɧɢɟ ɯɚɪɚɤɬɟɪɧɨ ɬɨɥɶɤɨ ɞɥɹ ɪɟɠɢɦɚ SA. 

ɍɫɬɚɧɨɜɤɚ ɪɟɠɢɦɚ ɪɚɡɜɟɪɬɤɢ ɨɩɪɟɞɟɥɹɟɬ ɟɟ ɰɢɤɥɢɱɧɨɫɬɶ – ɧɟɩɪɟɪɵɜɧɵɟ (ɩɟɪɢɨɞɢɱɟɫɤɢɟ) ɢɡɦɟɪɟɧɢɹ 

ɢɥɢ ɠɟ ɨɞɧɨɤɪɚɬɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɤɚɠɞɨɦ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ  Single  ɢɥɢ  Run / Hold  +/–  . ɉɪɢɦɟ-

ɧɹɣɬɟ ɪɟɠɢɦ ɨɞɧɨɤɪɚɬɧɨɝɨ ɡɚɩɭɫɤɚ Hold / Single ɞɥɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢɥɢ ɜ 
ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜɵ ɯɨɬɢɬɟ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɢɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɝɪɚɮɢɤ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɨɞɧɨɤɪɚɬɧɨɣ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɪɚɡɜɟɪɬɤɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Continuous  – ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɪɚɡɜɟɪɬɤɚ. 

  ON  – Ⱥɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɪɚɡɜɟɪɬɤɢ. Эɬɨ ɬɢɩɨɜɚɹ ɭɫɬɚɧɨɜɤɚ 

ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ. ɉɪɢ ɤɚɠɞɨɦ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ  Run / Hold  +/–  ɢɥɢ  Single  ɩɪɨɢɫ-
ɯɨɞɢɬ ɩɨɨɱɟɪɟɞɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɫ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɪɚɡɜɟɪɬɤɢ ɜ ɫɨɫɬɨɹɧɢɟ ɨɫɬɚɧɨɜɚ (Hold) ɢ ɨɛ-
ɪɚɬɧɨ. 

  OFF  – ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ ɜ ɫɨɫɬɨɹɧɢɟ ɨɫɬɚɧɨɜɚ (Hold). Ʉɚɠɞɨɟ ɧɚɠɚɬɢɟ ɤɥɚɜɢ-

ɲɢ  Run / Hold  +/–  ɢɥɢ  Single  ɢɧɢɰɢɢɪɭɟɬ ɨɞɧɨɤɪɚɬɧɭɸ ɪɚɡɜɟɪɬɤɭ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɯɨɞɨɦ 

ɜ ɫɨɫɬɨɹɧɢɟ Hold. ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɜɟɪɬɤɢ ɢɧɞɢɤɚɰɢɹ Hold ɧɚ ɷɤɪɚɧɟ ɦɟɧɹɟɬɫɹ ɧɚ ɫɬɪɟɥɤɭ →. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 105 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗  Single  – Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ Continuous OFF ɢ ɢɧɢɰɢɢɪɭɟɬ ɨɞɧɨɤɪɚɬɧɭɸ ɪɚɡɜɟɪɬɤɭ 
ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɯɨɞɨɦ ɜ ɫɨɫɬɨɹɧɢɟ Hold. 

∗  Restart  – ɋɛɪɚɫɵɜɚɟɬ ɧɚ 1 ɩɨɤɚɡɚɧɢɟ ɫɱɟɬɱɢɤɚ ɰɢɤɥɨɜ ɭɫɪɟɞɧɟɧɢɹ. ȼ ɫɨɫɬɨɹɧɢɢ Hold ɢɧɢɰɢɢ-
ɪɭɟɬ ɨɞɧɨɤɪɚɬɧɭɸ ɪɚɡɜɟɪɬɤɭ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɯɨɞɨɦ ɜ ɫɨɫɬɨɹɧɢɟ Hold. ɋɱɟɬɱɢɤ ɰɢɤɥɨɜ ɭɫ-
ɪɟɞɧɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ ɫɨɫɬɨɹɧɢɹɦɢ ɝɪɚɮɢɤɨɜ MaxHold ɢ MinHold (ɫɦ. ɪɚɡɞɟɥ 9.22). 

9.19 Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ (Points) 

ɉɚɪɚɦɟɬɪ Points ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɹɟɦɵɯ ɬɨɱɟɤ ɱɚɫɬɨɬɵ ɩɨ ɨɫɢ ɏ. ɑɟɦ ɛɨɥɶɲɟ ɤɨɥɢɱɟ-
ɫɬɜɨ ɬɨɱɟɤ, ɬɟɦ ɜɵɲɟ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢɛɨɪɚ ɪɚɡɥɢɱɚɬɶ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ ɱɚɫɬɨɬɟ ɫɢɝɧɚɥɵ. 
Ɉɞɧɚɤɨ ɩɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɬɨɱɟɤ ɡɚɦɟɞɥɹɟɬɫɹ ɪɚɡɜɟɪɬɤɚ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ 
• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Points [ɬɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ[  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ:   101 | 201 | 401 | 601 | 801 | 1001  . 

9.20 ɋɨɫɬɨɹɧɢɹ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ 

ȼ ɪɟɠɢɦɟ SA ɜɨɡɦɨɠɧɨ ɨɬɨɛɪɚɠɟɧɢɟ ɞɨ ɱɟɬɵɪɟɯ ɬɢɩɨɜ ɫɨɫɬɨɹɧɢɹ ɝɪɚɮɢɤɨɜ. ȼɫɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬ-
ɪɨɜ SA ɩɪɢɦɟɧɹɸɬɫɹ ɤɨ ɜɫɟɦ ɨɬɨɛɪɚɠɚɟɦɵɦ ɝɪɚɮɢɤɚɦ. 

ɇɚ ɥɟɜɨɣ ɩɚɧɟɥɢ ɷɤɪɚɧɚ ɜ ɪɟɠɢɦɟ SA ɨɬɨɛɪɚɠɚɟɬɫɹ ɰɜɟɬɧɚɹ ɤɨɞɢɪɨɜɤɚ ɨɬɨɛɪɚɠɚɟɦɵɯ ɝɪɚɮɢɤɨɜ: 
W = Clear/Write; M = MaxHold; m - MinHold; A = Average; V = View. 

Ʉɚɤ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɫɨɫɬɨɹɧɢɹ ɝɪɚɮɢɤɨɜ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɟɫɤɨɥɶɤɨ ɪɚɡ ɧɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trace 1,2,3,4  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɧɨɦɟɪ ɝɪɚɮɢɤɚ 
ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ. Ƚɪɚɮɢɤɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɰɜɟɬɚɯ: 
∗ Ƚɪɚɮɢɤ 1 –  ɠɟɥɬɵɣ    Ƚɪɚɮɢɤ 2 –  ɫɢɧɢɣ   

∗ Ƚɪɚɮɢɤ 3 –  ɨɪɚɧɠɟɜɵɣ   Ƚɪɚɮɢɤ 4 –  ɡɟɥɟɧɵɣ  

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  State [ɬɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ]  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ ɫɨɫɬɨɹɧɢɹ ɝɪɚɮɢɤɚ: 

∗  Clr/Wr  (Clear/Write) – ɨɬɨɛɪɚɠɚɟɬ ɬɟɤɭɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɤɚɠɞɨɝɨ ɰɢɤɥɚ ɪɚɡɜɟɪɬ-
ɤɢ. 

∗  MaxHold  – Ɉɬɨɛɪɚɠɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɞɚɧɧɵɯ ɡɚ 
ɧɟɫɤɨɥɶɤɨ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ. ɋɦ. ɬɚɤɠɟ ɪɚɡɞɟɥ 9.22. 

∗  MinHold  – Ɉɬɨɛɪɚɠɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɞɚɧɧɵɯ ɡɚ ɧɟ-
ɫɤɨɥɶɤɨ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ. ɋɦ. ɬɚɤɠɟ ɪɚɡɞɟɥ 9.22. 

∗  Average  – Ʉɚɠɞɚɹ ɬɨɱɤɚ ɞɚɧɧɵɯ ɭɫɪɟɞɧɹɟɬɫɹ ɡɚ ɧɟɫɤɨɥɶɤɨ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɫɬɚɧɨɜɤɨɣ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ (Average Count). ɋɦ. ɪɚɡɞɟɥ 9.22. 

∗  View  – ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɢ ɮɢɤɫɢɪɭɟɬ ɩɨɫɥɟɞɧɢɣ ɡɚɜɟɪɲɟɧɧɵɣ ɝɪɚɮɢɤ. Эɬɨ ɚɧɚɥɨɝɢɱɧɨ ɯɪɚɧɟ-
ɧɢɸ ɝɪɚɮɢɤɚ ɜ ɩɚɦɹɬɢ. 

∗  Blank  – ɛɟɡ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ. 
• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Default All  , ɱɬɨɛɵ ɜɟɪɧɭɬɶ ɜɫɟ ɝɪɚɮɢɤɢ ɜ ɫɨɫɬɨɹɧɢɟ, ɩɪɢɧɹ-
ɬɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ: ɝɪɚɮɢɤ 1 (Clear/Write); ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɝɪɚɮɢɤɢ (Blank). 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱦɚɧɧɵɟ ɞɫɛɯɣɥɛ 4 ɛɭɞɭɬ ɩɟɪɟɡɚɩɢɫɚɧɵ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɮɭɧɤɰɢɢ ɧɨɪɦɢɪɨɜɚɧɢɹ ɧɟɡɚɜɢɫɢɦɨɝɨ ɢɫɬɨɱɧɢɤɚ 
(ɪɚɡɞɟɥ 9.10), ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɚɧɬɟɧɧɨɣ ɢ ɤɚɛɟɥɶɧɨɣ ɤɨɪɪɟɤɰɢɢ ɜ ɪɟɠɢɦɟ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 
ɩɨɥɹ (ɪɚɡɞɟɥ 9.8). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 106 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

9.21 Ɍɢɩ ɭɫɪɟɞɧɟɧɢɹ 

ȼ ɪɟɠɢɦɟ SA ɭɫɪɟɞɧɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɱɟɬɵɪɟɯ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɞɭɪɚɯ: 
• ɍɫɪɟɞɧɟɧɢɟ ɝɪɚɮɢɤɨɜ (ɫɦ. ɜɵɲɟ) 

• ɍɫɪɟɞɧɟɧɢɟ ɜ ɦɟɬɨɞɟ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 9.24) 

• ɍɫɪɟɞɧɟɧɢɟ ɫ ɲɭɦɨɜɵɦ ɦɚɪɤɟɪɨɦ (ɫɦ. ɪɚɡɞɟɥ 9.26) 

• Ɏɢɥɶɬɪɚɰɢɹ ɜ ɩɨɥɨɫɟ ɱɚɫɬɨɬ ɜɢɞɟɨɬɪɚɤɬɚ (ɫɦ. ɪɚɡɞɟɥ 9.12) 

ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɬɢɩɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɭɫɪɟɞɧɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ. ȼɵ-
ɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɷɬɢɯ ɬɢɩɨɜ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜɨ ɜɫɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɩɪɨɰɟɞɭɪɚɯ ɭɫ-
ɪɟɞɧɟɧɢɹ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɬɢɩ ɭɫɪɟɞɧɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Auto  – Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɜɵɛɢɪɚɟɬ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɬɢɩ ɭɫɪɟɞɧɟɧɢɹ ɞɥɹ ɬɟɤɭɳɢɯ ɭɫ-
ɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ. Ʉɨɝɞɚ ɦɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧ ɧɚ Average ɢ ɩɪɢɫɭɬɫɬɜɭɟɬ ɲɭɦɨ-
ɜɨɣ ɦɚɪɤɟɪ, ɢɥɢ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ Channel, ɬɨ ɜɫɟɝɞɚ ɜɵɛɢɪɚɟɬɫɹ ɜɚɪɢɚɧɬ Power Av-
erage. ȼ ɢɧɨɦ ɫɥɭɱɚɟ ɜɵɛɢɪɚɟɬɫɹ ɜɚɪɢɚɧɬ Log Average. 

∗  Log  – Ʌɨɝɚɪɢɮɦɢɱɟɫɤɨɟ ɭɫɪɟɞɧɟɧɢɟ. Эɬɨ ɧɚɢɥɭɱɲɢɣ ɜɚɪɢɚɧɬ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɭɫɪɟɞɧɟɧɢɹ 
ɝɪɚɮɢɤɨɜ. Ʉɨɝɞɚ ɜɵɛɪɚɧ ɷɬɨɬ ɜɚɪɢɚɧɬ, ɜ ɥɟɜɨɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ 
ɢɧɞɢɤɚɬɨɪ LgAv. 

∗  Power  – Ʌɢɧɟɣɧɨɟ ɭɫɪɟɞɧɟɧɢɟ. ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɭɫɪɟɞɧɟɧɢɹ ɢɫɬɢɧɧɵɯ ɭɪɨɜɧɟɣ ɦɨɳɧɨ-
ɫɬɢ. ɉɪɢɦɟɧɹɟɬɫɹ ɜ ɦɟɬɨɞɟ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɢ ɫ ɲɭɦɨɜɵɦ ɦɚɪɤɟɪɨɦ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢ ɩɨɥɭɱɚɟɬɫɹ 
ɲɭɦɨɜɨɣ ɝɪɚɮɢɤ ɧɚ 2,5 ɞȻ ɜɵɲɟ, ɱɟɦ ɩɪɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɦ ɭɫɪɟɞɧɟɧɢɢ. Ʉɨɝɞɚ ɜɵɛɪɚɧ ɷɬɨɬ ɜɚ-
ɪɢɚɧɬ, ɜ ɥɟɜɨɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ PAvg. 

9.22 Ʉɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ 

ɍɫɬɚɧɨɜɤɚ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ (Average Count) ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɫɨ-
ɫɬɨɹɧɢɟɦ ɭɫɪɟɞɧɟɧɢɹ ɝɪɚɮɢɤɨɜ. ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɝɪɚɮɢɤɚ ɭɫɬɚɧɨɜɤɚ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ ɨɩɪɟɞɟ-
ɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɭɫɪɟɞɧɹɟɦɵɯ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ. ɑɟɦ ɛɨɥɶɲɟ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ, ɬɟɦ ɜ ɛɨɥɶɲɟɣ 
ɫɬɟɩɟɧɢ ɩɨɞɚɜɥɹɟɬɫɹ ɲɭɦ. 

Ʉɨɝɞɚ ɫɨɫɬɨɹɧɢɟ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ Average, MaxHold ɢɥɢ MinHold, ɭ ɥɟɜɨɣ ɤɪɨɦ-
ɤɢ ɷɤɪɚɧɚ ɩɨɞ ɢɧɞɢɤɚɰɢɟɣ ɬɢɩɚ ɭɫɪɟɞɧɟɧɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ ɫɱɟɬɱɢɤɚ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ. 

Ⱦɥɹ ɜɫɟɯ ɷɬɢɯ ɬɪɟɯ ɫɨɫɬɨɹɧɢɣ ɝɪɚɮɢɤɨɜ, ɤɨɝɞɚ ɩɚɪɚɦɟɬɪ  Sweep  3   Continuous  ɭɫɬɚɧɨɜɥɟɧ ɧɚ OFF, 

ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Restart  , ɱɬɨɛɵ ɫɛɪɨɫɢɬɶ ɫɱɟɬɱɢɤ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ ɧɚ 1, ɜɵɩɨɥ-
ɧɢɬɶ <n> ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ ɢ ɜɟɪɧɭɬɶɫɹ ɜ ɫɨɫɬɨɹɧɢɟ Hold. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Average Count  . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 1 ɞɨ 10000 ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ 

ɪɭɱɤɢ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

9.23 Ⱥɦɩɥɢɬɭɞɧɚɹ ɤɨɪɪɟɤɰɢɹ InstAlign 

ȼ ɪɟɠɢɦɟ SA ɩɪɢɦɟɧɹɟɬɫɹ ɮɢɪɦɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɚɦɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɵɫɨɤɨ-
ɬɨɱɧɵɯ ɚɦɩɥɢɬɭɞɧɵɯ ɢɡɦɟɪɟɧɢɣ ɜɨ ɜɫɟɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. Ʉɨɝɞɚ ɡɚɞɟɣɫɬ-
ɜɨɜɚɧ ɷɬɨɬ ɚɥɝɨɪɢɬɦ (ɩɨ ɭɦɨɥɱɚɧɢɸ), ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɰɟɞɭɪɚ ɤɨɪɪɟɤɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɧɭɬɪɟɧ-
ɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ȼɑ ɫɢɝɧɚɥɨɜ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɷɬɨ ɜɧɨɫɢɬ ɧɟɤɨɬɨɪɭɸ ɡɚɞɟɪɠɤɭ ɜ ɩɪɨɰɟɫɫ ɪɚɡɜɟɪɬɤɢ 
ɱɚɫɬɨɬɵ, ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɧɢɤɨɝɞɚ ɧɟ ɧɚɪɭɲɚɸɬɫɹ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 107 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ȿɫɥɢ ɞɥɹ ɜɚɲɢɯ ɢɡɦɟɪɟɧɢɣ ɡɚɞɟɣɫɬɜɨɜɚɧ ɧɟɡɚɜɢɫɢɦɵɣ ɢɫɬɨɱɧɢɤ (Independent Source), ɬɨ ɨɧ ɢɫɩɨɥɶ-
ɡɭɟɬɫɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɪɪɟɤɰɢɢ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟ ɧɚɪɭɲɚɸɬɫɹ. Ɉɩɢɫɚɧɢɟ 
ɧɟɡɚɜɢɫɢɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɪɢɜɟɞɟɧɨ ɜ ɪɚɡɞɟɥɟ 9.10. 

ȼɵ ɦɨɠɟɬɟ ɨɬɤɥɸɱɢɬɶ ɩɪɨɰɟɞɭɪɭ ɚɦɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ, ɧɚɩɪɢɦɟɪ, ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɯɨɬɢɬɟ ɢɫ-
ɫɥɟɞɨɜɚɬɶ ɚɦɩɥɢɬɭɞɧɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɫɢɝɧɚɥɚ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɚɦɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ 

Эɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ Preset ɢ Mode Preset. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Amptd Alignment  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Auto  – Эɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɧɹɬɚ ɩɨ ɭɦɨɥɱɚɧɢɸ. ɉɪɨɰɟɞɭɪɚ ɚɦɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ 
ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ 30 ɫɟɤɭɧɞ ɢɥɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɦɟɪɧɨ ɧɚ 1°ɋ. Эɬɚ ɩɪɨɰɟɞɭɪɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɬɨɥɶɤɨ ɜ ɧɚɱɚɥɟ ɰɢɤɥɚ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɢ ɡɚɧɢɦɚɟɬ ɩɪɢɦɟɪɧɨ ɩɨɥɫɟɤɭɧɞɵ. 

∗  OFF  – ɉɪɨɰɟɞɭɪɚ ɚɦɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ. ɉɪɢɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ ɡɚɜɨɞɫɤɢɟ 
ɡɧɚɱɟɧɢɹ ɤɨɪɪɟɤɰɢɢ. 

∗  Hold  – ɉɪɨɰɟɞɭɪɚ ɚɦɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ ɨɫɬɚɧɨɜɥɟɧɚ, ɨɞɧɚɤɨ ɤ ɩɨɫɥɟɞɭɸɳɢɦ ɰɢɤɥɚɦ ɪɚɡ-
ɜɟɪɬɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɩɨɫɥɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɚɦɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ. 

∗  Align Now  – Ⱥɦɩɥɢɬɭɞɧɚɹ ɤɨɪɪɟɤɰɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɨɞɧɨɤɪɚɬɧɨ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɩɨɫɥɟɞɭɸɳɢɦ 
ɰɢɤɥɚɦ ɪɚɡɜɟɪɬɤɢ. ȿɫɥɢ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɟ ɞɟɣɫɬɜɭɟɬ ɪɚɡɜɟɪɬɤɚ, ɬɨ ɡɚɩɭɫɤɚɟɬɫɹ ɨɞɢɧ ɰɢɤɥ 
ɪɚɡɜɟɪɬɤɢ ɢ ɜɵɩɨɥɧɹɟɬɫɹ ɚɦɩɥɢɬɭɞɧɚɹ ɤɨɪɪɟɤɰɢɹ. 

9.24 Ɇɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ 

ȼ ɪɟɠɢɦɟ SA ɨɫɶ ɏ ɫɨɞɟɪɠɢɬ ɬɨɱɤɢ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɧɚɡɵɜɚɸɬ ɬɚɤɠɟ "ɫɟɤɰɢɹɦɢ". Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ 
ɞɚɧɧɵɯ ɡɚɞɚɟɬɫɹ ɡɧɚɱɟɧɢɟɦ ɩɚɪɚɦɟɬɪɚ Resolution (ɫɦ. ɪɚɡɞɟɥ 9.19). ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɬɨɱɟɤ 
ɞɚɧɧɵɯ ɩɨ ɨɫɢ ɏ ɤɚɠɞɚɹ ɬɨɱɤɚ ɞɚɧɧɵɯ ɞɨɥɠɧɚ ɨɬɨɛɪɚɠɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜ ɨɩɪɟɞɟɥɟɧ-
ɧɨɦ ɱɚɫɬɨɬɧɨɦ ɢɥɢ ɜɪɟɦɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ. 

ɂɡ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɤɚɠɞɨɣ ɬɨɱɤɢ 
ɞɚɧɧɵɯ ɤɚɤ [ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢɡɦɟɪɟɧɢɣ / (ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ – 1)]. Ɇɟɬɨɞ ɞɟɬɟɤɬɢɪɨ-
ɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɜɵɛɪɚɬɶ ɯɚɪɚɤɬɟɪ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ. 
 

   

Ɉɞɧɚ ɫɟɤɰɢɹ, ɢɥɥɸɫɬɪɢɪɭɸɳɚɹ ɦɟɬɨɞɵ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ  
Positive Peak, Sample ɢ Negative Peak 

Ʉɚɤ ɜɵɛɪɚɬɶ ɦɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ 

Ɍɟɤɭɳɢɣ ɦɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɢɧɞɢɰɢɪɭɟɬɫɹ ɭ ɥɟɜɨɣ ɤɪɨɦɤɢ ɷɤɪɚɧɚ. Ʉɨɝɞɚ ɦɟɬɨɞ ɜɵɛɪɚɧ ɜɪɭɱɧɭɸ, 
ɷɬɨ ɢɧɞɢɰɢɪɭɟɬɫɹ ɫɢɦɜɨɥɨɦ # ɩɟɪɟɞ ɫɨɤɪɚɳɟɧɧɵɦ ɨɛɨɡɧɚɱɟɧɢɟɦ ɦɟɬɨɞɚ. ɇɚɩɪɢɦɟɪ, ɢɧɞɢɤɚɰɢɹ 
# Nrm ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜɵɛɪɚɧ ɫɬɚɧɞɚɪɬɧɵɣ (Normal) ɦɟɬɨɞ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Detector . 

ɨɞɧɚ ɫɟɤɰɢɹ 

ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɩɢɤ 

ɜɵɛɨɪɤɚ 

 ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɩɢɤ  
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 108 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Auto  – Ɉɬɨɛɪɚɠɚɟɬ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɦɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɞɪɭɝɢɯ ɭɫɬɚ-
ɧɨɜɤɚɯ ɩɚɪɚɦɟɬɪɨɜ (ɩɪɢ ɷɬɨɦ ɧɟ ɢɧɞɢɰɢɪɭɟɬɫɹ ɫɢɦɜɨɥ #). 

∗  Normal  [Nrm] – ɋɬɚɧɞɚɪɬɧɵɣ ɦɟɬɨɞ. Ɉɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɟ ɞɥɹ ɡɪɢɬɟɥɶɧɨɝɨ ɜɨɫ-
ɩɪɢɹɬɢɹ ɨɬɨɛɪɚɠɟɧɢɟ ɫɥɭɱɚɣɧɨɝɨ ɲɭɦɚ, ɱɟɦ ɦɟɬɨɞ Positive Peak, ɢ ɭɫɬɪɚɧɹɟɬ ɩɪɨɛɥɟɦɭ ɩɪɨ-
ɩɭɫɤɚ ɫɢɝɧɚɥɨɜ, ɯɚɪɚɤɬɟɪɧɭɸ ɞɥɹ ɦɟɬɨɞɚ Sample. ȿɫɥɢ ɫɢɝɧɚɥ ɩɪɨɹɜɥɹɟɬ ɧɚɪɚɫɬɚɧɢɟ ɢ ɫɩɚɞ 
ɜɧɭɬɪɢ ɢɧɬɟɪɜɚɥɚ ɫɟɤɰɢɢ, ɬɨ ɷɬɨɬ ɚɥɝɨɪɢɬɦ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬ ɷɬɨɬ ɫɢɝɧɚɥ ɤɚɤ ɲɭɦ. Ɍɨɱɤɚ ɞɚɧɧɵɯ 
ɫ ɧɟɱɟɬɧɵɦ ɧɨɦɟɪɨɦ ɨɬɨɛɪɚɠɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɪɟɞɟɥɚɯ ɟɟ ɫɟɤɰɢɢ. Ɍɨɱɤɚ ɞɚɧɧɵɯ ɫ 
ɱɟɬɧɵɦ ɧɨɦɟɪɨɦ ɨɬɨɛɪɚɠɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɪɟɞɟɥɚɯ ɟɟ ɫɟɤɰɢɢ. ȿɫɥɢ ɫɢɝɧɚɥ ɧɟ 
ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɤɚɤ ɲɭɦ (ɬ.ɟ. ɧɟ ɩɪɨɹɜɥɹɟɬ ɧɚɪɚɫɬɚɧɢɹ ɢ ɫɩɚɞɚ ɜɧɭɬɪɢ ɫɟɤɰɢɢ), ɬɨ ɦɟɬɨɞ 
Normal ɷɤɜɢɜɚɥɟɧɬɟɧ ɦɟɬɨɞɭ Positive Peak. 

∗  Positive Peak  [Pk] – Ɉɬɨɛɪɚɠɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɫɟɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɤɚɠ-
ɞɨɣ ɫɟɤɰɢɢ. Эɬɚ ɭɫɬɚɧɨɜɤɚ ɝɚɪɚɧɬɢɪɭɟɬ ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɩɭɫɤɨɜ ɫɢɝɧɚɥɚ. Ɉɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɩɨɥɭɱɚ-
ɟɬɫɹ ɩɥɨɯɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɫɥɭɱɚɣɧɨɝɨ ɲɭɦɚ ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ. 

∗  Negative Peak  [NPk] – Ɉɬɨɛɪɚɠɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɫɟɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɤɚɠ-
ɞɨɣ ɫɟɤɰɢɢ. 

∗  Sample  [Smp] – Ɉɬɨɛɪɚɠɚɟɬ ɫɪɟɞɧɢɣ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɜɫɟɯ ɢɡɦɟɪɟɧɢɣ ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ. 
Эɬɚ ɭɫɬɚɧɨɜɤɚ ɞɚɟɬ ɯɨɪɨɲɟɟ ɨɬɨɛɪɚɠɟɧɢɟ ɫɥɭɱɚɣɧɨɝɨ ɲɭɦɚ ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ. Ɉɞɧɚɤɨ ɨɧɚ ɧɟ ɝɚ-
ɪɚɧɬɢɪɭɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɜɫɟɯ ɫɢɝɧɚɥɨɜ. 

∗  Average  [#RMS] – Ɉɬɨɛɪɚɠɚɟɬ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɦɨɳ-
ɧɨɫɬɢ ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ. Эɬɨɬ ɦɟɬɨɞ ɩɪɟɞɩɨɱɬɢɬɟɥɟɧ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɦɨɳɧɨɫɬɢ. 

9.25 Ʌɢɧɢɹ ɞɢɫɩɥɟɹ 

Ʌɢɧɢɹ ɞɢɫɩɥɟɹ – ɷɬɨ ɩɪɨɫɬɨ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɥɢɧɢɹ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɩɨɦɟɫɬɢɬɶ ɧɚ ɥɸɛɨɦ ɚɦɩɥɢɬɭɞɧɨɦ 
ɭɪɨɜɧɟ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ. Эɬɭ ɥɢɧɢɸ ɩɪɢɦɟɧɹɸɬ ɜ ɤɚɱɟɫɬɜɟ ɜɢɡɭɚɥɶɧɨɝɨ ɨɪɢɟɧɬɢɪɚ. Ʌɢ-
ɧɢɹ ɞɢɫɩɥɟɹ ɩɨɯɨɠɚ ɧɚ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɡɞɟɫɶ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɨɩɭɫɤɨ-
ɜɵɣ ɤɨɧɬɪɨɥɶ PASS/FAIL. Ʌɢɧɢɸ ɞɢɫɩɥɟɹ ɩɪɨɳɟ ɫɨɡɞɚɬɶ, ɱɟɦ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ. ɉɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ 
ɨɩɢɫɚɧɵ ɜ ɪɚɡɞɟɥɟ 21.2. 

   

Ʌɢɧɢɹ ɞɢɫɩɥɟɹ ɫ ɚɧɧɨɬɚɰɢɟɣ 

Ʉɚɤ ɫɨɡɞɚɬɶ ɢ ɩɟɪɟɦɟɳɚɬɶ ɥɢɧɢɸ ɞɢɫɩɥɟɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Limit  8  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Display Line OFF ON  . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɩɨ ɨɫɢ Y ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ 
 Enter  . ɂɥɢ ɜɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ ɢ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɤɥɚɜɢɲɭ  Enter  . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 109 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

9.26 ɒɭɦɨɜɨɣ ɦɚɪɤɟɪ 

Ⱦɥɹ ɰɟɥɟɣ ɫɪɚɜɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɲɭɦɚ ɡɚɱɚɫɬɭɸ ɨɬɨɛɪɚɠɚɸɬɫɹ ɬɚɤ, ɤɚɤ ɛɭɞɬɨ ɛɵ ɢɡɦɟɪɟ-
ɧɢɟ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɩɪɢ ɪɚɛɨɱɟɣ ɲɢɪɢɧɟ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ Res BW = 1 Ƚɰ. 
Ɉɞɧɚɤɨ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɩɪɢ Res BW = 1 Ƚɰ ɧɟɜɨɡɦɨɠɧɨ, ɚ ɩɪɢ 10 Ƚɰ ɷɬɨ ɡɚɧɢɦɚɟɬ ɫɥɢɲɤɨɦ ɦɧɨ-
ɝɨ ɜɪɟɦɟɧɢ. 

ɒɭɦɨɜɨɣ ɦɚɪɤɟɪ (ɷɬɚ ɮɭɧɤɰɢɹ ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ SA) ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɨɛɪɚɛɚɬɵɜɚɟɬ ɪɟɡɭɥɶ-
ɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɲɭɦɚ, ɩɪɢɜɨɞɹ ɢɯ ɤ ɟɞɢɧɢɱɧɨɣ ɲɢɪɢɧɟ ɩɨɥɨɫɵ 1 Ƚɰ. 

ɇɟɫɤɨɥɶɤɨ ɬɨɱɟɤ ɞɚɧɧɵɯ (ɢɥɢ "ɫɟɤɰɢɣ") ɭɫɪɟɞɧɹɸɬɫɹ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɨɤɚɡɚɧɢɹ ɲɭɦɨ-
ɜɨɝɨ ɦɚɪɤɟɪɚ (Noise Marker). Ⱦɥɹ ɬɨɱɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɲɭɦɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɦɟɳɚɬɶ ɲɭɦɨɜɨɣ ɦɚɪ-
ɤɟɪ ɧɚ ɫɢɝɧɚɥ ɢɥɢ ɫɥɢɲɤɨɦ ɛɥɢɡɤɨ ɤ ɫɢɝɧɚɥɭ. Ⱦɢɫɬɚɧɰɢɹ ɨɬ ɫɢɝɧɚɥɚ ɡɚɜɢɫɢɬ ɨɬ ɪɹɞɚ ɮɚɤɬɨɪɨɜ. ɑɬɨɛɵ 
ɜɵɹɫɧɢɬɶ, ɩɨɥɭɱɚɟɬɫɹ ɥɢ ɬɨɱɧɨɟ ɩɨɤɚɡɚɧɢɟ, ɩɟɪɟɦɟɳɚɣɬɟ ɲɭɦɨɜɨɣ ɦɚɪɤɟɪ ɞɨ ɬɨɝɨ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ 
ɫɬɚɧɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɜ ɫɨɫɟɞɧɢɯ ɬɨɱɤɚɯ ɞɚɧɧɵɯ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɤɨɝɞɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɲɭɦɨɜɨɣ ɦɚɪɤɟɪ, ɦɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɤɥɸɱɚ-
ɟɬɫɹ ɧɚ Average ɢ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  PAvg  . Эɬɨ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ 
ɩɚɪɚɦɟɬɪ Detection ɭɫɬɚɧɨɜɥɟɧ ɧɚ Auto (ɫɦ. ɪɚɡɞɟɥ 9.24). 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧ ɲɭɦɨɜɨɣ ɦɚɪɤɟɪ, ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɩɚɪɚɦɟɬɪ Res BW. ɉɪɢ ɷɬɨɦ ɬɚɤɠɟ ɢɡɦɟɧɹɟɬɫɹ 
ɨɬɨɛɪɚɠɚɟɦɵɣ ɧɚ ɷɤɪɚɧɟ ɲɭɦɨɜɨɣ ɩɨɪɨɝ (ɭɪɨɜɟɧɶ ɫɨɛɫɬɜɟɧɧɨɝɨ ɲɭɦɚ), ɧɨ ɷɬɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɧɢɟ 
ɲɭɦɨɜɨɝɨ ɦɚɪɤɟɪɚ. 

ɒɭɦɨɜɵɦɢ ɦɚɪɤɟɪɚɦɢ ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɨɛɵɱɧɵɦɢ ɦɚɪɤɟɪɚɦɢ. ɒɭɦɨɜɨɣ ɦɚɪɤɟɪ ɨɬ-
ɥɢɱɚɟɬɫɹ ɨɬ ɨɛɵɱɧɨɝɨ ɦɚɪɤɟɪɚ ɬɟɦ, ɱɬɨ ɩɨɫɥɟ ɟɝɨ ɩɨɤɚɡɚɧɢɹ ɢɧɞɢɰɢɪɭɟɬɫɹ (1Hz). Ɉɛɵɱɧɵɟ ɦɚɪɤɟɪɵ 
ɨɩɢɫɚɧɵ ɜ ɪɚɡɞɟɥɟ 21.1. 

Ʉɚɤ ɢɡɦɟɪɹɬɶ ɲɭɦ ɫ ɩɨɦɨɳɶɸ ɦɚɪɤɟɪɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Marker  , ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɢɥɢ ɜɵɛɪɚɬɶ ɨɛɵɱɧɵɣ (Normal) ɦɚɪɤɟɪ ɢɥɢ ɞɟɥɶɬɚ-

ɦɚɪɤɟɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɲɭɦɚ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Marker Function  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Noise ON OFF  . 

9.27 Ɇɚɪɤɟɪ Band/Interval Power 

Ɇɚɪɤɟɪ Band/Interval Power (ɷɬɚ ɮɭɧɤɰɢɹ ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ SA) ɚɤɤɭɦɭɥɢɪɭɟɬ ɪɟɡɭɥɶɬɚɬɵ ɢɡ-
ɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɫɨɫɟɞɧɢɦ ɬɨɱɤɚɦ ɞɚɧɧɵɯ (ɢɥɢ "ɫɟɤɰɢɹɦ"). Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɵɯ 
ɫɟɤɰɢɣ ɢɧɞɢɰɢɪɭɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɬɨɥɛɢɤɚɦɢ ɜɨɤɪɭɝ ɦɚɪɤɟɪɚ. Ɂɞɟɫɶ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨ-
ɪɚ ɡɧɚɱɟɧɢɹ ɪɚɡɦɟɪɚ ɷɬɨɣ ɨɛɥɚɫɬɢ (Band Span). 

Эɬɚ ɮɭɧɤɰɢɹ ɜɨ ɦɧɨɝɢɯ ɨɬɧɨɲɟɧɢɹɯ ɚɧɚɥɨɝɢɱɧɚ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɟ (ɫɦ. ɩɨɞɪɚɡ-
ɞɟɥ 9.30.4). 

Ʉɨɝɞɚ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɭɫɬɚɧɨɜɥɟɧ ɧɚ Zero Span, ɦɚɪɤɟɪ ɧɚɡɵɜɚɟɬɫɹ ɢɧɬɟɪɜɚɥɶɧɵɦ ɦɚɪɤɟ-
ɪɨɦ, ɩɨɫɤɨɥɶɤɭ ɨɧ ɭɫɪɟɞɧɹɟɬ ɦɨɳɧɨɫɬɶ ɧɚ ɡɚɞɚɧɧɨɦ ɢɧɬɟɪɜɚɥɟ ɜɪɟɦɟɧɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɞɢɚɩɚɡɨɧ ɡɚ-
ɞɚɟɬɫɹ ɤɚɤ Interval Span (ɫɦ. ɬɚɤɠɟ ɪɚɡɞɟɥ 9.16). 

ȿɫɥɢ ɦɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɢ ɬɢɩ ɭɫɪɟɞɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ Auto, ɤɨɝɞɚ ɜɵ ɜɜɨɞɢɬɟ ɜ ɞɟɣɫɬɜɢɟ ɦɚɪ-
ɤɟɪ Band/Interval Power, ɬɨ ɦɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ Average (RMS), ɚ ɬɢɩ ɭɫɪɟɞɧɟɧɢɹ 
ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɭɫɪɟɞɧɟɧɢɟ Power. Ⱦɪɭɝɢɟ ɭɫɬɚɧɨɜɤɢ ɦɟɬɨɞɚ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɢ ɬɢɩɚ ɭɫɪɟɞɧɟɧɢɹ 
ɨɛɵɱɧɨ ɭɯɭɞɲɚɸɬ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɨɜ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɨ ɜ ɪɚɡɞɟɥɟ 9.24, 
ɚ ɨɩɢɫɚɧɢɟ ɬɢɩɨɜ ɭɫɪɟɞɧɟɧɢɹ – ɜ ɪɚɡɞɟɥɟ 9.21. 

Ɋɟɡɸɦɟ: 

• ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɭɥɟɜɨɝɨ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ (Zero Span) ɮɭɧɤɰɢɹ Interval Power Marker ɜɵ-
ɞɚɟɬ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ ɜ ɡɚɞɚɧɧɨɦ ɜɪɟɦɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ. 

• ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɨɬɥɢɱɧɨɝɨ ɨɬ ɧɭɥɹ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɮɭɧɤɰɢɹ Band Power Marker ɜɵɞɚɟɬ 
ɡɧɚɱɟɧɢɟ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɡɚɞɚɧɧɨɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ. 



Ⱦɦɛɝɛ 9: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ (SA)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 110 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɢɡɦɟɪɹɬɶ ɦɨɳɧɨɫɬɶ ɫ ɩɨɦɨɳɶɸ ɦɚɪɤɟɪɚ Band/Interval Power 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Marker  , ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɢɥɢ ɜɵɛɪɚɬɶ ɨɛɵɱɧɵɣ (Normal) ɦɚɪɤɟɪ ɢɥɢ ɞɟɥɶɬɚ-

ɦɚɪɤɟɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜɨ ɜɪɟɦɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ ɢɥɢ ɜ ɩɨɥɨɫɟ ɱɚɫɬɨɬ. 
• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Marker Function  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Band/Int Power  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Band (or Interval) Span  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Auto  – ɂɡɦɟɪɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɢɧɬɟɪɜɚɥɟ 5% ɨɬ ɨɬɨɛɪɚɠɚɟɦɨɣ ɧɚ ɷɤɪɚɧɟ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ 
ɢɥɢ 1/2 ɞɟɥɟɧɢɹ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ. Ɂɧɚɱɟɧɢɟ Band Span ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɛɧɨɜɥɹɟɬɫɹ ɞɥɹ ɩɨɞ-
ɞɟɪɠɚɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 5%, ɤɨɝɞɚ ɜɵ ɢɡɦɟɧɹɟɬɟ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 

∗  Man  – ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɢɥɢ ɜɪɟɦɟɧɢ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ 

ɪɭɱɤɢ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . ɂɥɢ ɜɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ 

ɤɥɚɜɢɚɬɭɪɵ ɢ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ 
ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɡɧɚɱɟɧɢɟ Band Span ɫɨɯɪɚɧɹɟɬɫɹ ɩɪɢ ɡɚɞɚɧɧɨɦ ɜɚɦɢ ɡɧɚɱɟɧɢɢ ɱɚɫ-
ɬɨɬɵ ɢɥɢ ɜɪɟɦɟɧɢ. 

9.28 ɋɱɟɬɧɵɣ ɱɚɫɬɨɬɨɦɟɪ ɭ ɦɚɪɤɟɪɚ 

Эɬɚ ɮɭɧɤɰɢɹ ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ (SA). ɉɨɥɶɡɭɣɬɟɫɶ ɥɸɛɵɦ ɢɦɟɸ-
ɳɢɦɫɹ ɦɚɪɤɟɪɨɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɨɱɧɵɯ ɩɨɤɚɡɚɧɢɣ ɫɱɟɬɧɨɝɨ ɱɚɫɬɨɬɨɦɟɪɚ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢ-
ɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɩɪɢɜɹɡɤɭ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɤ ɩɪɟɰɢɡɢɨɧɧɨɦɭ ɜɧɟɲɧɟɦɭ ɢɫ-
ɬɨɱɧɢɤɭ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 22.6.3). 

Ʉɨɝɞɚ ɜɤɥɸɱɟɧ ɫɱɟɬɧɵɣ ɱɚɫɬɨɬɨɦɟɪ, ɚɧɚɥɢɡɚɬɨɪ FieldFox ɢɫɩɨɥɶɡɭɟɬ ɮɨɧɨɜɵɟ ɰɢɤɥɵ ɪɚɡɜɟɪɬɤɢ ɞɥɹ 
ɪɚɫɬɹɠɤɢ ɩɨ ɨɫɢ ɏ, ɢɡɦɟɪɹɟɬ ɩɢɤ ɫɢɝɧɚɥɚ ɫ ɪɚɡɪɟɲɟɧɢɟɦ 1 Ƚɰ ɢ ɢɧɞɢɰɢɪɭɟɬ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɩɢɤɚ 
ɫɢɝɧɚɥɚ ɜ ɨɛɥɚɫɬɢ ɚɧɧɨɬɚɰɢɢ ɦɚɪɤɟɪɚ. Ɇɚɪɤɟɪ ɧɟ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚ ɩɢɤ ɫɢɝɧɚɥɚ. 

Ʉɨɝɞɚ ɜɤɥɸɱɟɧ ɫɱɟɬɧɵɣ ɱɚɫɬɨɬɨɦɟɪ (Frequency Counter), ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɦɟɞɥɹɟɬɫɹ ɪɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ 
ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ. 

Ʉɚɤ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɱɟɬɧɵɦ ɱɚɫɬɨɬɨɦɟɪɨɦ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Marker  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Normal  ,  Delta  ɢɥɢ  Peak  , ɥɢɛɨ ɜɵɛɟɪɢɬɟ ɫɭɳɟɫɬɜɭɸɳɢɣ 
ɦɚɪɤɟɪ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɫɱɟɬɧɨɝɨ ɱɚɫɬɨɬɨɦɟɪɚ. 

• ɉɨɦɟɫɬɢɬɟ ɦɚɪɤɟɪ ɜ ɥɸɛɨɦ ɦɟɫɬɟ ɝɪɚɮɢɤɚ ɧɟɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ. ɋɨɜɫɟɦ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ 
ɩɨɦɟɳɚɬɶ ɦɚɪɤɟɪ ɧɚ ɩɢɤ ɫɢɝɧɚɥɚ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Freq Count ON  . 

• ɉɪɢ ɭɫɬɚɧɨɜɤɟ Freq Count ON ɜɵ ɦɨɠɟɬɟ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɚɪɤɟɪɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ 
ɧɚ ɞɢɫɤɪɟɬɧɨɦ ɫɢɝɧɚɥɟ CW ɢ ɫɱɢɬɵɜɚɬɶ ɱɚɫɬɨɬɭ ɧɚ ɩɢɤɟ ɫɢɝɧɚɥɚ. Ɉɞɧɚɤɨ ɤɚɠɞɨɟ ɨɛɧɨɜɥɟɧɢɟ ɩɨɤɚ-
ɡɚɧɢɹ ɱɚɫɬɨɬɵ ɬɪɟɛɭɟɬ ɫɥɟɞɭɸɳɟɝɨ ɰɢɤɥɚ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. ȿɫɥɢ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɧɚɯɨɞɢɬɫɹ 
ɜ ɫɨɫɬɨɹɧɢɢ HOLD, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Single  , ɱɬɨɛɵ ɨɛɧɨɜɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟ-
ɪɟɧɢɹ ɱɚɫɬɨɬɵ. 

9.29 Ɂɜɭɤɨɜɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɦɚɪɤɟɪɨɦ 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɮɭɧɤɰɢɹ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ Audio Beep, ɩɨɞɚɟɬɫɹ ɩɨɜɬɨɪɹɸɳɢɣɫɹ ɡɜɭɤɨɜɨɣ 
ɫɢɝɧɚɥ, ɬɨɧɚɥɶɧɨɫɬɶ ɢ ɱɚɫɬɨɬɚ ɩɨɜɬɨɪɟɧɢɹ ɤɨɬɨɪɨɝɨ ɢɡɦɟɧɹɟɬɫɹ ɞɥɹ ɢɧɞɢɤɚɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɭɪɨɜ-
ɧɹ ɦɨɳɧɨɫɬɢ ɭ ɚɤɬɢɜɧɨɝɨ ɦɚɪɤɟɪɚ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɡɜɭɤɚ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɩɨɜɬɨɪɟɧɢɹ 
ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ ɞɨɫɬɢɝɚɟɬɫɹ, ɤɨɝɞɚ ɦɚɪɤɟɪ ɨɫɢ Y ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ. ɂ ɧɚɨɛɨ-
ɪɨɬ, ɧɚɢɛɨɥɟɟ ɧɢɡɤɨɱɚɫɬɨɬɧɵɣ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ ɩɨɜɬɨɪɟɧɢɹ ɩɨɞɚɟɬɫɹ, ɤɨɝɞɚ 
ɦɚɪɤɟɪ ɧɚɯɨɞɢɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ. ɉɨɷɬɨɦɭ ɜɚɠɧɨ ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ ɫɢɝɧɚɥɵ, ɤɨɬɨɪɵɟ ɜɵ ɯɨɬɢ-
ɬɟ ɢɡɦɟɪɹɬɶ ɦɟɠɞɭ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɱɚɫɬɶɸ ɷɤɪɚɧɚ. Ɂɚ ɨɩɢɫɚɧɢɟɦ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɨɛɪɚɳɚɣɬɟɫɶ ɤ 
ɪɚɡɞɟɥɭ 9.4. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 111 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ɏɭɧɤɰɢɸ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫ ɥɸɛɵɦ ɬɢɩɨɦ ɦɚɪɤɟɪɚ ɢɥɢ ɮɭɧɤɰɢɢ, ɜɤɥɸɱɚɹ 
ɦɚɪɤɟɪ Band/Interval Power (ɫɦ. ɪɚɡɞɟɥ 9.27). 

Ʉɚɤ ɩɨɥɶɡɨɜɚɬɶɫɹ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Marker  . 

• (Ⱥɥɶɬɟɪɧɚɬɢɜɧɨ) ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Marker 1 2 3 4 5 6  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɫɭɳɟɫɬɜɭ-
ɸɳɢɣ ɦɚɪɤɟɪ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɫ ɮɭɧɤɰɢɟɣ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ. Ɍɨɝɞɚ ɛɭɞɟɬ ɫɨɡɞɚɧ ɦɚɪɤɟɪ, ɟɫ-
ɥɢ ɨɧ ɟɳɟ ɧɟ ɫɭɳɟɫɬɜɭɟɬ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Marker Function  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Audio Beep ON OFF  . 

Ɂɜɭɤɨɜɨɣ ɫɢɝɧɚɥ ɧɟ ɩɨɞɚɟɬɫɹ, ɤɨɝɞɚ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ Hold. 

Ʉɨɝɞɚ ɜɤɥɸɱɟɧɚ ɮɭɧɤɰɢɹ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɧɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  
 Marker 1 2 3 4 5 6  ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɮɭɧɤɰɢɢ Audio Beep ɦɟɠɞɭ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɦɚɪɤɟɪɚɦɢ. 

ɑɬɨɛɵ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɪɟɝɭɥɢɪɨɜɤɭ ɝɪɨɦɤɨɫɬɢ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  , ɡɚɬɟɦ 

ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Volume  . 

ɋɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ Meas UNCAL 

ȼ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɷɤɪɚɧɚ ɩɨɹɜɥɹɟɬɫɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɟ ɫɨɨɛɳɟɧɢɟ Meas UNCAL, ɤɨɝɞɚ ɚɧɚɥɢ-
ɡɚɬɨɪ FieldFox ɧɟ ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶ ɬɨɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɬɟɤɭɳɢɯ ɭɫɬɚɧɨɜɤɚɯ ɩɚɪɚ-
ɦɟɬɪɨɜ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɚɫɬɶ ɝɪɚɮɢɤɚ ɫ ɧɟɞɨɫɬɨɜɟɪɧɵɦɢ ɞɚɧɧɵɦɢ ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚ ɭɪɨɜɧɟ –200 ɞȻ. 

ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɟ ɫɨɨɛɳɟɧɢɟ Meas UNCAL ɦɨɠɟɬ ɩɨɹɜɥɹɬɶɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɢɬɭɚɰɢɹɯ: 
• ɉɪɢ ɭɫɬɚɧɨɜɤɟ Zero Span, ɤɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧɚ ɫɥɢɲɤɨɦ ɛɨɥɶɲɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ (Sweep 

Time) ɞɥɹ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ Res BW. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɥɟɞɭɟɬ ɭɦɟɧɶɲɢɬɶ ɭɫɬɚɧɨɜɤɭ 
ɡɧɚɱɟɧɢɹ Res BW ɢɥɢ Sweep Time. 

• Ʉɨɝɞɚ ɨɬɧɨɲɟɧɢɟ Res BW / VBW ɩɪɟɜɵɲɚɟɬ 10000, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɪɟɜɵɲɟɧɢɸ ɩɪɟɞɟɥɶɧɨɣ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ ɮɢɥɶɬɪɚ VBW. 

ɂɧɞɢɤɚɬɨɪ ɫɬɚɪɵɯ ɞɚɧɧɵɯ (*) 

ȼ ɪɟɠɢɦɟ SA, ɤɨɝɞɚ ɬɟɤɭɳɢɣ ɝɪɚɮɢɤ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜ ɬɨɱɧɨɫɬɢ ɚɧɧɨɬɚɰɢɢ ɧɚ ɷɤɪɚɧɟ, ɜ ɩɪɚɜɨɦ 
ɜɟɪɯɧɟɦ ɭɝɥɭ ɨɛɥɚɫɬɢ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ ɢɧɞɢɰɢɪɭɟɬɫɹ ɡɜɟɡɞɨɱɤɚ. Эɬɨ ɦɨɠɟɬ ɫɥɭɱɚɬɶɫɹ, ɧɚɩɪɢɦɟɪ, 
ɤɨɝɞɚ ɢɡɦɟɧɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɚ Res BW ɜɨ ɜɪɟɦɹ ɪɚɡɜɟɪɬɤɢ ɜ ɪɟɠɢɦɟ Hold. Ⱥɧɧɨɬɚɰɢɹ ɢɡɦɟ-
ɧɹɟɬɫɹ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ, ɨɞɧɚɤɨ ɝɪɚɮɢɤ ɧɟ ɨɛɧɨɜɥɹɟɬɫɹ, ɩɨɤɚ ɧɟ ɜɨɡɧɢɤɧɟɬ ɫɥɟɞɭɸɳɢɣ ɰɢɤɥ ɪɚɡ-
ɜɟɪɬɤɢ. ɉɨɷɬɨɦɭ ɞɚɧɧɵɟ ɬɟɤɭɳɟɝɨ ɝɪɚɮɢɤɚ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɚɧɧɨɬɚɰɢɢ ɧɚ ɷɤɪɚɧɟ.  

9.30 Ʉɚɧɚɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ 

ȼ ɪɟɠɢɦɟ SA ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɤɚɧɚɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ: ɦɨɳɧɨɫɬɶ ɜ ɤɚɧɚɥɟ, ɲɢɪɢɧɚ ɡɚɧɢɦɚɟɦɨɣ 
ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɫɨɫɟɞɧɟɦ ɤɚɧɚɥɟ. Ɇɚɬɟɪɢɚɥ, ɢɡɥɨɠɟɧɧɵɣ ɜ ɩɨɞɪɚɡɞɟɥɚɯ 
9.30.1 – 9.30.4, ɨɬɧɨɫɢɬɫɹ ɤɨ ɜɫɟɦ ɤɚɧɚɥɶɧɵɦ ɢɡɦɟɪɟɧɢɹɦ. 

9.30.1  ɋɬɚɧɞɚɪɬɵ ɪɚɞɢɨɫɜɹɡɢ ɢ ɤɚɧɚɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ 

ɑɬɨɛɵ ɧɚɫɬɪɨɢɬɶ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɥɸɛɨɝɨ ɜɢɞɚ ɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɤɚɡɚɧɢɹ 
ɤɚɧɚɥɚ ɜɦɟɫɬɨ ɱɚɫɬɨɬɵ, ɜɵɛɟɪɢɬɟ ɫɧɚɱɚɥɚ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ (Radio Standard), ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ 
Units = CHAN. Ʉɚɤ ɜɵɛɪɚɬɶ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ ɢ ɤɚɧɚɥɵ, ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɚɯ 9.2 ɢ 9.3. 

Ʉɨɝɞɚ ɜɵ ɜɵɛɢɪɚɟɬɟ ɫɧɚɱɚɥɚ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ, ɡɚɬɟɦ ɤɚɧɚɥɶɧɨɟ ɢɡɦɟɪɟɧɢɟ: 

• ɉɪɢ ɜɵɛɨɪɟ UNITS = FREQ ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɢ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɜɫɟɝɞɚ ɢɡɦɟɧɹɸɬɫɹ 
ɧɚ ɩɨɥɧɵɣ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɷɬɨɝɨ ɫɬɚɧɞɚɪɬɚ (ɱɚɫɬɨɬɵ ɧɢɫɯɨɞɹɳɟɣ ɢ ɜɨɫɯɨɞɹɳɟɣ ɫɜɹɡɢ), ɱɬɨɛɵ 
ɩɨɡɜɨɥɢɬɶ ɜɚɦ ɛɵɫɬɪɨ ɫɤɚɧɢɪɨɜɚɬɶ ɷɧɟɪɝɢɸ. Ⱥɧɧɨɬɚɰɢɹ ɨɫɢ ɏ ɭɤɚɡɵɜɚɟɬ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ. 

• ɉɪɢ ɜɵɛɨɪɟ UNITS = CHAN ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɵɛɢɪɚɟɬ ɩɨɥɨɫɭ ɱɚɫɬɨɬ ɥɢɛɨ ɜɨɫɯɨɞɹɳɟɣ ɫɜɹɡɢ, 
ɥɢɛɨ ɧɢɫɯɨɞɹɳɟɣ ɫɜɹɡɢ, ɢ ɢɧɞɢɰɢɪɭɟɬ ɷɬɨɬ ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ. Ɍɨɝɞɚ ɜɵ ɦɨɠɟɬɟ ɧɚɫɬɪɚɢɜɚɬɶɫɹ ɜɧɭɬ-
ɪɢ ɷɬɨɝɨ ɫɬɚɧɞɚɪɬɚ ɫ ɩɨɦɨɳɶɸ ɩɚɪɚɦɟɬɪɨɜ Start CHAN, Stop CHAN ɢɥɢ Center CHAN. Ⱥɧɧɨɬɚɰɢɹ 
ɨɫɢ ɏ ɭɤɚɡɵɜɚɟɬ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 112 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɨɝɞɚ ɜɵ ɜɵɛɢɪɚɟɬɟ ɫɧɚɱɚɥɚ ɤɚɧɚɥɶɧɨɟ ɢɡɦɟɪɟɧɢɟ, ɡɚɬɟɦ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ, ɬɨ ɭɫɬɚɧɨɜɤɢ ɩɚ-
ɪɚɦɟɬɪɨɜ BW, Offset, RRC, Integration BW ɢ Span ɢɡɦɟɧɹɸɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɢ ɷɬɨɝɨ ɫɬɚɧɞɚɪɬɚ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɦɨɠɧɨ ɬɚɤɠɟ ɢɡɦɟɧɢɬɶ ɪɚɛɨɱɭɸ ɩɨɥɨɫɭ ɲɢɪɢɧɵ ɩɪɨɩɭɫɤɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ (Res BW) ɩɪɢ 
ɭɫɬɚɧɨɜɤɟ ɧɚ Auto(couple). Ɉɞɧɚɤɨ ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɧɟ ɢɡɦɟɧɹɟɬɫɹ, ɩɨɤɚ ɜɵ ɧɟ ɜɵɛɟɪɢɬɟ ɫɧɚɱɚ-
ɥɚ Units = Chan. 

9.30.2  ɉɪɟɞɭɫɬɚɧɨɜɤɚ ɢɡɦɟɪɟɧɢɣ (Measurement Preset) 

ɉɪɟɞɭɫɬɚɧɨɜɤɚ ɢɡɦɟɪɟɧɢɣ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɛɵɫɬɪɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɪɢɧɹɬɵɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɭɫɬɚɧɨɜɤɢ 
ɩɚɪɚɦɟɬɪɨɜ ɥɸɛɨɝɨ ɜɢɞɚ ɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ. ɉɪɢ ɷɬɨɦ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, 
ɤɚɤ ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ (Center Frequency), ɩɪɟɞɭɫɢɥɢɬɟɥɶ (Preamp ON|OFF), ɨɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚ-
ɥɚ (RF Attenuation), ɦɚɪɤɟɪɵ (Markers), ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ (Limits) ɢ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ (Radio 
Standard). 

Ʉɚɤ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɭɫɬɚɧɨɜɤɭ ɢɡɦɟɪɟɧɢɣ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Preset  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Measurement Preset  . 

9.30.3  ɍɫɪɟɞɧɟɧɢɟ 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɜɨ ɜɫɟɯ ɜɢɞɚɯ ɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɭɫɪɟɞɧɟɧɢɟ, ɤɨɬɨɪɨɟ ɭɫɬɚɧɨɜɥɟɧɨ 
ɧɚ ɨɬɨɛɪɚɠɟɧɢɟ ɪɟɡɭɥɶɬɚɬɚ ɭɫɪɟɞɧɟɧɢɹ ɩɨɫɥɟɞɧɢɯ 15 ɢɡɦɟɪɟɧɢɣ. Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɭɫɪɟɞɧɟɧɢɟ, 
ɷɬɚ ɭɫɬɚɧɨɜɤɚ ɭɫɪɟɞɧɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɜɵɩɨɥɧɟ-
ɧɢɹ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ: 

• Ɍɢɩ ɭɫɪɟɞɧɟɧɢɹ (Averaging Type) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ Power. 

• ɋɨɫɬɨɹɧɢɟ ɝɪɚɮɢɤɚ (Trace State) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ Average. 

• Ⱦɟɬɟɤɬɨɪ (Detector) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ Average. 

• Ʉɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ (Count) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 15. 

Ʌɸɛɭɸ ɢɡ ɷɬɢɯ ɭɫɬɚɧɨɜɨɤ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɜɪɭɱɧɭɸ ɜɨ ɜɪɟɦɹ ɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ. 

ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ, ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Average Enable ON OFF  (ɜɵɛɨɪ ɭɫɬɚɧɨɜɤɢ OFF ɭɫɬɚɧɚɜɥɢ-
ɜɚɟɬ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ ɧɚ 1). 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Average Count  . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ ɨɬ 1 ɞɨ 10000 ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ 

  |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

Ƚɪɚɮɢɤɢ 

ɉɪɢ ɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹɯ ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɝɪɚɮɢɤ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 113 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

9.30.4  ɂɡɦɟɪɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɟ (ɋɇɊ) 

ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɟ (Channel Power) ɢɡɦɟɪɹɟɬɫɹ ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɡɚɞɚɧɧɨɣ ɩɨ-
ɥɨɫɟ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ (Integration Bandwidth ɢɥɢ IBW). ɉɚɪɚɦɟɬɪ IBW ɦɨɠɧɨ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ 
ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɫɪɚɡɭ ɜ ɧɟɫɤɨɥɶɤɢɯ ɤɚɧɚɥɚɯ. 

 

ɂɡɦɟɪɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɟ; ɤɚɧɚɥ 190 ɧɢɫɯɨɞɹɳɟɣ ɫɜɹɡɢ; ɫɬɚɧɞɚɪɬ GSM850 
 
Ɂɞɟɫɶ ɢɧɞɢɰɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɞɜɚ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɟ: 

• Channel Power – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɡɚɞɚɧɧɨɣ ɩɨɥɨɫɟ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨ-
ɜɚɧɢɹ. 

• Power Spectral Density – ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɹ ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ ɦɨɳɧɨɫɬɢ, ɩɨɥɭɱɟɧɧɵɣ 
ɩɭɬɟɦ ɧɨɪɦɢɪɨɜɚɧɢɹ ɤ ɟɞɢɧɢɱɧɨɣ ɩɨɥɨɫɟ ɱɚɫɬɨɬ 1 Ƚɰ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɚɤɨɝɨ ɠɟ ɚɥɝɨɪɢɬɦɚ, ɤɚɤ ɢ 
ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ ɲɭɦɚ ɭ ɲɭɦɨɜɨɝɨ ɦɚɪɤɟɪɚ (ɫɦ. ɪɚɡɞɟɥ 9.26). 

Ʉɚɤ ɜɵɛɪɚɬɶ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɟ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure  1  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Channel Measurements  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Channel Power  . 

Ʉɨɝɞɚ ɜɵɛɪɚɧɚ ɮɭɧɤɰɢɹ Channel Power, ɫɨɯɪɚɧɹɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 
ɨɬ ɩɪɟɞɵɞɭɳɢɯ ɢɡɦɟɪɟɧɢɣ: ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, ɩɪɟɞɭɫɢɥɢɬɟɥɶ ɢ ɨɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ. 

ɉɨɥɨɫɚ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 

Ʉɨɝɞɚ ɜɵɛɪɚɧɚ ɮɭɧɤɰɢɹ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɟ, ɧɚ ɞɢɫɩɥɟɟ ɩɨɹɜɥɹɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɨɥ-
ɛɢɤɢ, ɨɬɦɟɱɚɸɳɢɟ ɜɵɛɪɚɧɧɭɸ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɨɥɨɫɭ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. ȼ ɩɪɟɞɟɥɚɯ ɷɬɨɣ ɩɨ-
ɥɨɫɵ ɱɚɫɬɨɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɟ ɢ ɜɵɱɢɫɥɹɟɬɫɹ ɫɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ 
ɦɨɳɧɨɫɬɢ.  

ɉɨ ɭɦɨɥɱɚɧɢɸ ɨɬɨɛɪɚɠɚɟɦɚɹ ɧɚ ɷɤɪɚɧɟ ɱɚɫɬɨɬɧɚɹ ɨɛɥɚɫɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢɜɹɡɵɜɚɟɬɫɹ ɤ ɩɨɥɨɫɟ 
ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. Ʉɨɝɞɚ ɜɵ ɢɡɦɟɧɹɟɬɟ ɩɨɥɨɫɭ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ, ɱɚɫɬɨɬɧɚɹ ɨɛɥɚɫɬɶ ɧɚ ɷɤ-
ɪɚɧɟ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɬɚɤ, ɱɬɨ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɨɥɛɢɤɢ ɧɟ ɫɦɟɳɚɸɬɫɹ. Ɉɞɧɚɤɨ ɟɫɥɢ ɜɵ ɜɪɭɱɧɭɸ ɢɡɦɟ-
ɧɹɟɬɟ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ (Span), ɩɨɥɨɫɚ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɧɟ ɨɬɫɥɟɠɢɜɚɟɬ ɷɬɢ ɢɡɦɟɧɟ-
ɧɢɹ. 

Ʉɨɝɞɚ ɜɵɛɪɚɧ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɨɥɨɫɚ ɱɚɫɬɨɬ 
ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. Ɂɚ ɨɩɢɫɚɧɢɟɦ ɫɬɚɧɞɚɪɬɨɜ ɪɚɞɢɨɫɜɹɡɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 9.2.  

ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɩɨɥɨɫɭ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ, ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Integration BW  . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 114 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 100 Ƚɰ ɞɨ 3 ȽȽɰ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨ-

ɪɨɬɧɨɣ ɪɭɱɤɢ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

Ⱦɪɭɝɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɟ 

Ɂɞɟɫɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɩɨɥɧɹɸɬɫɹ ɜɫɟ ɪɟɥɟɜɚɧɬɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢ-
ɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ: Res BW, Video BW ɢ SwpAcquisition (ɫɤɨɪɨɫɬɶ ɪɚɡɜɟɪɬɤɢ). Эɬɢ ɢ ɜɫɟ ɩɪɨɱɢɟ ɭɫɬɚ-
ɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ SA ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜɪɭɱɧɭɸ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɟ. 

• Ɉɩɢɫɚɧɢɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɢɡɦɟɪɟɧɢɣ (Measurement Preset) ɫɦ. ɜ ɩɨɞɪɚɡɞɟɥɟ 9.30.2. 

• Ɉɩɢɫɚɧɢɟ ɭɫɪɟɞɧɟɧɢɹ ɫɦ. ɜ ɩɨɞɪɚɡɞɟɥɟ 9.30.3. 

• Ɉɩɢɫɚɧɢɟ ɜɡɜɟɲɢɜɚɧɢɹ RRC ɫɦ. ɜ ɩɨɞɪɚɡɞɟɥɟ 9.30.7. 

9.30.5  ɒɢɪɢɧɚ ɡɚɧɢɦɚɟɦɨɣ ɩɨɥɨɫɵ ɱɚɫɬɨɬ 
ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɲɢɪɢɧɵ ɡɚɧɢɦɚɟɦɨɣ ɩɨɥɨɫɵ ɱɚɫɬɨɬ (Occupied BW) ɢɡɦɟɪɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɜ ɨɬɨɛɪɚ-
ɠɚɟɦɨɣ ɧɚ ɷɤɪɚɧɟ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɨɥɛɢɤɢ ɧɚ ɱɚɫɬɨɬɚɯ, ɦɟɠɞɭ ɤɨ-
ɬɨɪɵɦɢ ɫɨɞɟɪɠɢɬɫɹ ɡɚɞɚɧɧɚɹ ɩɪɨɰɟɧɬɧɚɹ ɞɨɥɹ ɦɨɳɧɨɫɬɢ. Ɋɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɦɟɠɞɭ ɷɬɢɦɢ 
ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɬɨɥɛɢɤɚɦɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɲɢɪɢɧɭ ɡɚɧɢɦɚɟɦɨɣ ɩɨɥɨɫɵ ɱɚɫɬɨɬ. Ɂɞɟɫɶ ɢɧɞɢɰɢ-
ɪɭɟɬɫɹ ɬɚɤɠɟ ɦɨɳɧɨɫɬɶ ɜ ɡɚɧɢɦɚɟɦɨɣ ɩɨɥɨɫɟ ɱɚɫɬɨɬ (ɜ ɞɟɰɢɛɟɥɚɯ). 

Ʉɚɤ ɜɵɛɪɚɬɶ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ ɲɢɪɢɧɵ ɡɚɧɢɦɚɟɦɨɣ ɩɨɥɨɫɵ ɱɚɫɬɨɬ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure  1  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Channel Measurements  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Occupied BW  . 

Ʉɨɝɞɚ ɜɵɛɪɚɧɚ ɮɭɧɤɰɢɹ Occupied BW, ɫɨɯɪɚɧɹɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 
ɨɬ ɩɪɟɞɵɞɭɳɢɯ ɢɡɦɟɪɟɧɢɣ: ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, ɩɪɟɞɭɫɢɥɢɬɟɥɶ ɢ ɨɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ. 

 

ɂɡɦɟɪɟɧɢɟ ɲɢɪɢɧɵ ɡɚɧɢɦɚɟɦɨɣ ɩɨɥɨɫɵ ɱɚɫɬɨɬ; ɤɚɧɚɥ 190 ɧɢɫɯɨɞɹɳɟɣ ɫɜɹɡɢ;  
ɫɬɚɧɞɚɪɬ GSM850 
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Ɋɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ (Frequency Span) 

ɒɢɪɢɧɚ ɡɚɧɢɦɚɟɦɨɣ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɜɵɱɢɫɥɹɟɬɫɹ ɢɡ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɢɡɦɟɪɹɟɬɫɹ ɜɨ ɜɫɟɣ ɨɬɨɛɪɚ-
ɠɚɟɦɨɣ ɧɚ ɷɤɪɚɧɟ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. Ɋɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɦɨɠɧɨ ɜɜɟɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɪɨɢɡɜɨɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ ɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɧɞɚɪɬɚ ɪɚɞɢɨɫɜɹɡɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɧɨɦɟɪɚ-
ɦɢ ɤɚɧɚɥɨɜ. Ʉɚɤ ɜɵɛɪɚɬɶ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ ɢ ɤɚɧɚɥɵ, ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɚɯ 9.2 ɢ 9.3. 

ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Freq Span  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱ-
ɤɢ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

ɉɪɨɰɟɧɬɧɚɹ ɞɨɥɹ ɦɨɳɧɨɫɬɢ (Power Percent) 

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɡɚɞɚɟɬ ɩɪɨɰɟɧɬɧɭɸ ɞɨɥɸ ɨɛɳɟɣ ɢɡɦɟɪɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɦɟɠɞɭ ɜɟɪɬɢ-
ɤɚɥɶɧɵɦɢ ɫɬɨɥɛɢɤɚɦɢ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɢɡɦɟɪɹɟɬɫɹ 99% ɦɨɳɧɨɫɬɢ ɜ ɡɚɧɢɦɚɟɦɨɣ ɩɨɥɨɫɟ ɱɚɫɬɨɬ. Ɉɫ-
ɬɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ (1%) ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɩɨ 0,5% ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɨɥɛɢ-
ɤɨɜ. 
ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɩɪɨɰɟɧɬɧɭɸ ɞɨɥɸ ɦɨɳɧɨɫɬɢ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Power Percent  . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 10 ɞɨ 99,99 ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬ-
ɧɨɣ ɪɭɱɤɢ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

Ⱦɪɭɝɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɹ ɲɢɪɢɧɵ ɡɚɧɢɦɚɟɦɨɣ ɩɨɥɨɫɵ ɱɚɫɬɨɬ 

Ɂɞɟɫɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɩɨɥɧɹɸɬɫɹ ɜɫɟ ɪɟɥɟɜɚɧɬɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢ-
ɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ: Res BW, Video BW ɢ SwpAcquisition (ɫɤɨɪɨɫɬɶ ɪɚɡɜɟɪɬɤɢ). Эɬɢ ɢ ɜɫɟ ɩɪɨɱɢɟ ɭɫɬɚ-
ɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ SA ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜɪɭɱɧɭɸ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɲɢɪɢɧɵ ɡɚɧɢɦɚɟɦɨɣ ɩɨɥɨɫɵ 
ɱɚɫɬɨɬ. 
• Ɉɩɢɫɚɧɢɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɢɡɦɟɪɟɧɢɣ (Measurement Preset) ɫɦ. ɜ ɩɨɞɪɚɡɞɟɥɟ 9.30.2. 

• Ɉɩɢɫɚɧɢɟ ɭɫɪɟɞɧɟɧɢɹ ɫɦ. ɜ ɩɨɞɪɚɡɞɟɥɟ 9.30.3. 
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9.30.6  Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɫɨɫɟɞɧɟɦ ɤɚɧɚɥɟ (ACPR) 

Ɏɭɧɤɰɢɹ ACPR ɢɡɦɟɪɹɟɬ ɦɨɳɧɨɫɬɶ ɧɟɫɭɳɟɣ ɤɚɧɚɥɚ ɢ ɦɨɳɧɨɫɬɶ ɜ ɫɨɫɟɞɧɢɯ (ɫɨ ɫɞɜɢɝɨɦ ɱɚɫɬɨɬɵ) ɤɚ-
ɧɚɥɚɯ. Ɋɟɡɭɥɶɬɚɬɵ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ ɩɨɦɨɝɚɸɬ ɜɚɦ ɨɩɪɟɞɟɥɢɬɶ, ɩɪɚɜɢɥɶɧɨ ɥɢ ɭɫɬɚɧɨɜɥɟɧɚ ɦɨɳɧɨɫɬɶ 
ɧɟɫɭɳɟɣ ɢ ɩɪɚɜɢɥɶɧɨ ɥɢ ɪɚɛɨɬɚɟɬ ɮɢɥɶɬɪ ɩɟɪɟɞɚɬɱɢɤɚ. 

ȼɵ ɦɨɠɟɬɟ ɢɡɦɟɪɹɬɶ ɦɨɳɧɨɫɬɶ ɜ ɨɞɧɨɦ, ɞɜɭɯ ɢɥɢ ɬɪɟɯ ɫɨɫɟɞɧɢɯ ɤɚɧɚɥɚɯ ɜ ɨɛɟ ɫɬɨɪɨɧɵ ɩɨ ɱɚɫɬɨɬɟ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ. ɉɪɢ ɷɬɨɦ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ (Limits) ɞɥɹ ɛɵɫɬɪɨɝɨ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɫɬɟɩɟɧɢ ɩɪɨɫɚɱɢɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɜ ɫɨɫɟɞɧɢɟ ɤɚɧɚɥɵ. 

   

GSM 850-Ch 251-Up ɫ ɨɞɧɢɦ ɫɞɜɢɝɨɦ ɱɚɫɬɨɬɵ (Offset). ȼɵɞɟɥɟɧɧɵɟ ɤɪɚɫɧɵɦ ɡɧɚɱɟɧɢɹ  
ɱɚɫɬɨɬɵ ɞɨɛɚɜɥɟɧɵ ɞɥɹ ɢɥɥɸɫɬɪɚɰɢɢ ɫɞɜɢɝɚ ɢ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. 

 
Ⱦɚɧɧɵɟ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ACPR ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ ɫɬɨɥɛɢɤɨɜɨɣ ɞɢɚɝɪɚɦɦɵ, ɝɞɟ ɦɨɳɧɨɫɬɶ ɧɟɫɭɳɟɣ 
ɜɵɪɚɠɚɟɬɫɹ ɜ ɞɟɰɢɛɟɥɚɯ ɨɬ ɦɢɥɥɢɜɚɬɬɚ (dBm), ɚ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɩɪɢ ɫɞɜɢɝɟ ɱɚɫɬɨɬɵ ɜɵɪɚɠɚɸɬɫɹ 
ɜ ɞɟɰɢɛɟɥɚɯ ɨɬ ɧɟɫɭɳɟɣ (dBc). Эɬɨ ɧɟɜɨɡɦɨɠɧɨ ɢɡɦɟɧɢɬɶ. ɉɨɥɶɡɭɣɬɟɫɶ ɭɫɬɚɧɨɜɤɨɣ Meas Type (ɫɦ. 
ɨɩɢɫɚɧɢɟ ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ), ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɯɚɪɚɤɬɟɪ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ɩɨɞ 
ɞɢɚɝɪɚɦɦɨɣ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɢɡɦɟɪɟɧɢɟ ACPR 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure  1  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Channel Measurements  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Adjacent Channel Power  . 

Ʉɨɝɞɚ ɜɵɛɪɚɧɚ ɮɭɧɤɰɢɹ ɢɡɦɟɪɟɧɢɹ ACPR, ɫɨɯɪɚɧɹɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɨɬ ɩɪɟɞɵɞɭɳɢɯ ɢɡɦɟɪɟɧɢɣ: ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, ɩɪɟɞɭɫɢɥɢɬɟɥɶ ɢ ɨɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ. 

Чɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɢ ɤɚɧɚɥ 

Ʉɨɝɞɚ ɜɵɛɪɚɧ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɰɟɧɬɪɚɥɶɧɚɹ 
ɱɚɫɬɨɬɚ ɢɥɢ ɤɚɧɚɥ ɢ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. ɑɚɫɬɨɬɭ ɢɥɢ ɧɨɦɟɪ ɤɚɧɚɥɚ ɦɨɠɧɨ ɬɨɝɞɚ ɢɡɦɟɧɢɬɶ ɢɡ 
ɦɟɧɸ  Freq/Dist  . Ʉɚɤ ɜɵɛɪɚɬɶ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ ɢ ɤɚɧɚɥɵ, ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɚɯ 9.2 ɢ 9.3. 

Ɇɨɠɧɨ ɬɚɤɠɟ ɜɜɟɫɬɢ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ACPR, ɢɫɩɨɥɶɡɭɹ ɩɪɨɢɡɜɨɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨ-
ɬɵ. Ʉɨɝɞɚ ɧɟ ɜɵɛɪɚɧ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ, ɬɨ ɩɪɢ ɜɵɛɨɪɟ ɮɭɧɤɰɢɢ ACPR ɫɨɯɪɚɧɹɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ 
ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɨɬ ɩɪɟɞɵɞɭɳɟɝɨ ɢɡɦɟɪɟɧɢɹ. 
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ɉɨɥɨɫɚ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 

ɉɨɥɨɫɨɣ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɧɟɫɭɳɟɣ ɢ ɫɞɜɢɝɨɜ ɱɚɫɬɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ, ɜ 
ɤɨɬɨɪɨɣ ɢɡɦɟɪɹɟɬɫɹ ɦɨɳɧɨɫɬɶ. 
ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɩɨɥɨɫɭ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ, ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Integrating BW  . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 100 Ƚɰ ɞɨ 100 ɆȽɰ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨ-

ɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɫɨɫɟɞɧɢɟ (Offset) ɤɚɧɚɥɵ 

ɉɚɪɚɦɟɬɪ Offset (ɫɞɜɢɝ) ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ, ɜ ɤɨɬɨɪɨɦ ɢɡɦɟɪɹɟɬɫɹ ɦɨɳɧɨɫɬɶ. ȼɵ ɦɨɠɟɬɟ 
ɡɚɞɚɬɶ ɞɨ ɬɪɟɯ ɫɞɜɢɝɨɜ. ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɞɥɹ ɤɚɠɞɨɝɨ ɫɞɜɢɝɚ ɡɚɞɚɟɬɫɹ ɩɚɪɚɦɟɬɪɚɦɢ Offset Freq ɢ 
Integ BW. Ʉɚɠɞɵɣ ɫɨɡɞɚɜɚɟɦɵɣ ɜɚɦɢ ɫɞɜɢɝ ɫɨɞɟɪɠɢɬ ɧɢɠɧɢɣ (ɧɟɫɭɳɚɹ ɦɢɧɭɫ ɱɚɫɬɨɬɚ ɫɞɜɢɝɚ) ɢ ɜɟɪɯ-
ɧɢɣ (ɧɟɫɭɳɚɹ ɩɥɸɫ ɱɚɫɬɨɬɚ ɫɞɜɢɝɚ) ɧɚɛɨɪ ɱɚɫɬɨɬ. 
• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Offsets  . 

• ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Offset |1| 2 3  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɫɞɜɢɝ. 
• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Offset State  , ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɷɬɨɬ ɫɞɜɢɝ ɧɚ ON ɢɥɢ OFF. 

• ȼɵɛɟɪɢɬɟ  Offset Freq  . Эɬɨ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ ɧɟɫɭɳɟɣ ɢ ɰɟɧɬɪɚɥɶɧɨɣ 
ɱɚɫɬɨɬɨɣ ɫɨɫɟɞɧɟɝɨ ɤɚɧɚɥɚ. ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. 

• ȼɵɛɟɪɢɬɟ  Offset Integ BW  . Эɬɨ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ, ɜ ɤɨɬɨɪɨɦ ɢɡɦɟɪɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɩɪɢ ɷɬɨɦ 
ɫɞɜɢɝɟ (ɩɨɥɨɜɢɧɚ ɞɢɚɩɚɡɨɧɚ ɧɢɠɟ ɡɧɚɱɟɧɢɹ Offset Freq ɢ ɩɨɥɨɜɢɧɚ ɞɢɚɩɚɡɨɧɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ Off-
set Freq). 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɞɥɹ ɫɨɫɟɞɧɢɯ ɤɚɧɚɥɨɜ 

ȼɵ ɦɨɠɟɬɟ ɭɫɬɚɧɨɜɢɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɩɨɪɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɫɞɜɢɝɚ ɱɚɫɬɨɬɵ, 
ɩɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɤɨɬɨɪɵɯ ɩɨɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɰɢɹ FAIL (ɤɪɚɫɧɵɣ ɫɬɨɥɛɢɤ). Эɬɨ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ ɪɚɫ-
ɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ dBc (ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɬɨɥɛɢɤɚ Offset) ɩɪɟɜɵɲɚɟɬ ɡɚɞɚɧɧɵɣ ɭɪɨɜɟɧɶ. 
ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢ ɨɬɨɛɪɚɠɟɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ACPR ɧɚ ɷɤɪɚɧɟ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Limit  8  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Offset (1 2 3)  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Lower Offset  – ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɞɜɢɝɚ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɱɚɫɬɨɬɵ. 

∗  Upper Offset  – ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɞɜɢɝɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɱɚɫɬɨɬɵ. 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱ-
ɤɢ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Limit Test ON OFF  . 

Ɍɢɩ ɢɡɦɟɪɟɧɢɣ (Measurement Type) 

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɨɩɪɟɞɟɥɹɟɬ ɯɚɪɚɤɬɟɪ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɬɚɛɥɢɰɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɦɨɳɧɨ-
ɫɬɢ ɧɟɫɭɳɟɣ ɢ ɦɨɳɧɨɫɬɢ ɩɪɢ ɫɞɜɢɝɟ ɱɚɫɬɨɬɵ. Ⱦɚɧɧɵɟ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ACPR ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ 
ɫɬɨɥɛɢɤɨɜɨɣ ɞɢɚɝɪɚɦɦɵ, ɝɞɟ ɦɨɳɧɨɫɬɶ ɧɟɫɭɳɟɣ ɜɵɪɚɠɚɟɬɫɹ ɜ ɞɟɰɢɛɟɥɚɯ ɨɬ ɦɢɥɥɢɜɚɬɬɚ (dBm), ɚ 
ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɩɪɢ ɫɞɜɢɝɟ ɱɚɫɬɨɬɵ ɜɵɪɚɠɚɸɬɫɹ ɜ ɞɟɰɢɛɟɥɚɯ ɨɬ ɧɟɫɭɳɟɣ (dBc). 

ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɬɢɩ ɢɡɦɟɪɟɧɢɣ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Meas Type  . 
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• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ ɬɢɩɚ ɢɡɦɟɪɟɧɢɣ: 

∗  Total Pwr Ref  – ɂɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɧɟɫɭɳɟɣ ɢɧɞɢɰɢɪɭɟɬɫɹ ɜ ɞɟɰɢɛɟɥɚɯ ɨɬ ɦɢɥɥɢ-
ɜɚɬɬɚ (dBm), ɚ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɩɪɢ ɫɞɜɢɝɟ ɱɚɫɬɨɬɵ ɢɧɞɢɰɢɪɭɸɬɫɹ ɜ ɞɟɰɢɛɟ-
ɥɚɯ ɨɬ ɧɟɫɭɳɟɣ (dBc). 

∗  PSD Ref  (ɋɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɦɨɳɧɨɫɬɢ) – ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɹ ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬ-
ɧɨɫɬɢ ɦɨɳɧɨɫɬɢ, ɩɨɥɭɱɟɧɧɵɣ ɩɭɬɟɦ ɧɨɪɦɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɧɟɫɭɳɟɣ ɤ ɟɞɢɧɢɱɧɨɣ ɩɨɥɨɫɟ ɱɚɫ-
ɬɨɬ 1 Ƚɰ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɚɤɨɝɨ ɠɟ ɚɥɝɨɪɢɬɦɚ, ɤɚɤ ɢ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ 
ɲɭɦɚ ɭ ɲɭɦɨɜɨɝɨ ɦɚɪɤɟɪɚ (ɫɦ. ɪɚɡɞɟɥ 9.26). 

Ⱦɥɹ ɨɛɨɢɯ ɬɢɩɨɜ ɢɡɦɟɪɟɧɢɣ ɜɵɛɟɪɢɬɟ ɨɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɧɧɵɯ ɩɪɢ ɫɞɜɢɝɟ ɱɚɫɬɨɬɵ. 

•  Auto  – ɡɧɚɱɟɧɢɟ dB ɢɥɢ dBc ɜɵɱɢɫɥɹɟɬɫɹ ɩɭɬɟɦ ɜɵɱɢɬɚɧɢɹ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɧɟ-
ɫɭɳɟɣ ɢɡ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɩɪɢ ɫɞɜɢɝɟ ɱɚɫɬɨɬɵ. 

•  Man  – ɡɧɚɱɟɧɢɟ dB ɢɥɢ dBc ɜɵɱɢɫɥɹɟɬɫɹ ɩɭɬɟɦ ɜɵɱɢɬɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɜɚɦɢ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ Ref 
Value ɢɡ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɩɪɢ ɫɞɜɢɝɟ ɱɚɫɬɨɬɵ. 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Ref Value  . 

∗ ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ 

ɪɭɱɤɢ. 

Ⱦɪɭɝɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɫɨɫɟɞɧɟɦ  
ɤɚɧɚɥɟ 

Ɂɞɟɫɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɩɨɥɧɹɸɬɫɹ ɜɫɟ ɪɟɥɟɜɚɧɬɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢ-
ɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ: Res BW, Video BW ɢ SwpAcquisition (ɫɤɨɪɨɫɬɶ ɪɚɡɜɟɪɬɤɢ). Эɬɢ ɢ ɜɫɟ ɩɪɨɱɢɟ ɭɫɬɚ-
ɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ SA ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜɪɭɱɧɭɸ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɜ 
ɫɨɫɟɞɧɟɦ ɤɚɧɚɥɟ. 

• Ɉɩɢɫɚɧɢɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɢɡɦɟɪɟɧɢɣ (Measurement Preset) ɫɦ. ɜ ɩɨɞɪɚɡɞɟɥɟ 9.30.2. 

• Ɉɩɢɫɚɧɢɟ ɭɫɪɟɞɧɟɧɢɹ ɫɦ. ɜ ɩɨɞɪɚɡɞɟɥɟ 9.30.3. 

9.30.7  ȼɡɜɟɲɢɜɚɧɢɟ RRC 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɜ ɫɨɫɟɞɧɟɦ ɤɚɧɚɥɟ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɜɡɜɟ-
ɲɢɜɚɧɢɟ RRC (ɮɢɥɶɬɪɚɰɢɹ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɤɨɪɧɹ 
ɤɜɚɞɪɚɬɧɨɝɨ ɢɡ ɩɪɢɩɨɞɧɹɬɨɝɨ ɤɨɫɢɧɭɫɚ). 

Ʉɨɝɞɚ ɜɡɜɟɲɢɜɚɧɢɟ RRC ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɞɚɜɚɟɦɨɣ ɢɥɢ ɩɪɢɧɢɦɚɟɦɨɣ ɦɨɳɧɨɫɬɢ, 
ɝɪɚɧɢɰɵ ɤɚɧɚɥɨɜ "ɫɝɥɚɠɢɜɚɸɬɫɹ" ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɜɡɚɢɦɧɵɯ ɩɨɦɟɯ. Ⱦɥɹ ɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɜ ɤɚɧɚɥɟ, ɤɨɬɨ-
ɪɵɣ ɢɦɟɟɬ ɜɡɜɟɲɢɜɚɧɢɟ RRC, ɭɫɬɚɧɨɜɢɬɟ ɬɚɤɨɟ ɠɟ ɡɧɚ-
ɱɟɧɢɟ ɜɡɜɟɲɢɜɚɧɢɹ RRC, ɤɚɤɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɟɪɟ-
ɞɚɬɱɢɤɟ ɢ ɩɪɢɟɦɧɢɤɟ. 

ɂɡɦɟɪɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɟ ɫ  
ɩɪɢɦɟɧɟɧɢɟɦ ɜɡɜɟɲɢɜɚɧɢɹ 0,22 RRC 

ȼɡɜɟɲɢɜɚɧɢɟ RRC ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ  ɢ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɤɨɝɞɚ ɨɧɨ ɜɤɥɸɱɟɧɨ ɜ ɜɵ-
ɛɪɚɧɧɵɣ ɫɬɚɧɞɚɪɬ ɪɚɞɢɨɫɜɹɡɢ. 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɢ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɜɡɜɟɲɢɜɚɧɢɟ RRC: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  RRC Weighting ON OFF  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  RRC Alpha [ɬɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ]  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬ 0 (ɧɟɬ ɫɝɥɚɠɢɜɚɧɢɹ) ɞɨ 1 (ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɝɥɚɠɢɜɚɧɢɟ) ɫ ɩɨɦɨɳɶɸ 

ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. ɋɬɚɧɞɚɪɬɧɵɣ ɭɪɨɜɟɧɶ ɮɢɥɶɬɪɚɰɢɢ 

ɪɚɜɟɧ 0,22. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 
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10.1 ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ RTSA 

ȼɵɛɟɪɢɬɟ ɪɟɠɢɦ RTSA, ɩɪɟɠɞɟ ɱɟɦ ɜɵɩɨɥɧɹɬɶ ɨɩɢɫɚɧɧɵɟ ɜ ɷɬɨɣ ɝɥɚɜɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. ɉɨ-
ɫɤɨɥɶɤɭ ɡɞɟɫɶ ɧɟɬ ɤɚɥɢɛɪɨɜɤɢ, ɬɨ ɷɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɜ ɥɸɛɨɣ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɫɬɢ. 

10.1.1  Ʉɚɤ ɜɵɛɪɚɬɶ ɪɟɠɢɦ RTSA 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Real-Time SA  . 

      ɉɊɂɆȿɑȺɇɂȿ        

Ʉɨɝɞɚ ɜɵ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɜɵɛɢɪɚɟɬɟ ɪɟɠɢɦ RTSA ɢɥɢ ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɚɧɚɥɢɡɚ ɫɩɟɤɬɪɚ 
(ɧɚɩɪɢɦɟɪ, ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɨɬɭ), ɬɨ ɤ ɫɢɝɧɚɥɭ ɩɪɢɦɟɧɹɟɬɫɹ ɡɚɜɨɞɫɤɚɹ ɤɨɪɪɟɤɰɢɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɱɚɫɬɨɬɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ IF Flatness. ȼɨ ɜɪɟɦɹ ɷɬɨɣ ɩɪɨɰɟɞɭɪɵ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ 
"Start IF Flatness alignment". ɇɟɞɨɩɭɫɬɢɦɨ ɨɫɬɚɧɚɜɥɢɜɚɬɶ ɷɬɭ ɩɪɨɰɟɞɭɪɭ. 

10.1.2  ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 

ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɩɨ ɨɫɢ ɏ ɨɩɪɟɞɟɥɹɟɬ ɞɢɚɩɚɡɨɧ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɹɬɫɹ ɢɡ-
ɦɟɪɟɧɢɹ ɫɢɝɧɚɥɨɜ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɨ ɡɧɚɱɟɧɢɟ ɧɚɱɚɥɶɧɨɣ ɱɚɫɬɨɬɵ 995 ɆȽɰ, ɨɞɧɚɤɨ ɦɨɠɧɨ ɭɫɬɚ-
ɧɨɜɢɬɶ ɧɚɱɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɞɚɠɟ –100 ɆȽɰ. ȼɧɭɬɪɟɧɧɢɣ ɝɟɬɟɪɨɞɢɧ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɦɨɠɧɨ ɜɢɞɟɬɶ 
ɧɚ ɱɚɫɬɨɬɟ 0 Ƚɰ, ɱɬɨ ɦɨɠɟɬ ɦɚɫɤɢɪɨɜɚɬɶ ɫɢɝɧɚɥɵ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɏɨɬɹ ɡɞɟɫɶ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚɱɚɥɶɧɭɸ ɱɚɫɬɨɬɭ –100 ɆȽɰ, ɚɦɩɥɢɬɭɞɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɧɨɪɦɢɪɭɟɬɫɹ ɧɚ ɱɚɫɬɨɬɚɯ 
ɜɵɲɟ 9 ɤȽɰ ÷ 100 ɤȽɰ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɞɟɥɢ ɚɧɚɥɢɡɚɬɨɪɚ). ɇɢɠɟ 9 ɤȽɰ ÷ 100 ɤȽɰ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɞɟɥɢ 
ɚɧɚɥɢɡɚɬɨɪɚ) ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɬɨɱɧɨɫɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɱɚɫɬɨɬɵ, ɨɞɧɚɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɚɦɩɥɢɬɭɞɧɚɹ ɩɨɝɪɟɲ-
ɧɨɫɬɶ. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɤɭɦɟɧɬɭ http://literature.cdn.keysight.com/litweb/pdf/5990-9783EN.pdf. 

ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɫɥɟɞɭɸɳɢɦɢ ɫɩɨɫɨɛɚɦɢ: 

• ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ (Center) ɢ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ (Span). Ɋɚɡɦɟɪ 
ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɨɬ 280 Ƚɰ ɞɨ 10 ɆȽɰ. 

• ɍɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ (Start) ɢ ɤɨɧɟɱɧɨɣ (Stop) ɱɚɫɬɨɬɵ. 

• ɉɪɢɦɟɧɹɬɶ ɮɭɧɤɰɢɸ Marker → Center (frequency) – ɫɦ. ɪɚɡɞɟɥ 21.1. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗ Ɂɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ  Center  ɢ  Freq Span  – Эɬɨ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɫɩɨɫɨɛ ɭɫɬɚɧɨɜɤɢ 
ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. ȼɜɟɞɢɬɟ ɢɧɬɟɪɟɫɭɸɳɟɟ ɜɚɫ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ. ɐɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
(Center) ɧɚɯɨɞɢɬɫɹ ɬɨɱɧɨ ɩɨɫɟɪɟɞɢɧɟ ɨɫɢ ɏ. ɉɚɪɚɦɟɬɪ Freq Span ɡɚɞɚɟɬ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛ-
ɥɚɫɬɢ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɨɬ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ. Ʉɨɝɞɚ ɡɚɞɚɧɵ ɡɧɚɱɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢ 
ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ, ɩɨɹɫɧɟɧɢɹ (ɚɧɧɨɬɚɰɢɢ) ɭ ɨɫɢ ɏ ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɸɬ ɷɬɢ ɡɧɚɱɟ-
ɧɢɹ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 121 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗ Ɂɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ  Start  ɢ  Stop  – ɇɚɱɚɥɶɧɚɹ ɱɚɫɬɨɬɚ (Start) ɡɚɞɚɟɬ ɧɚɱɚɥɨ ɨɫɢ ɏ, ɚ ɤɨɧɟɱɧɚɹ 
ɱɚɫɬɨɬɚ (Stop) – ɤɨɧɟɰ ɨɫɢ ɏ. Ʉɨɝɞɚ ɜɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɱɚɫɬɨɬɵ, ɩɨɹɫɧɟ-
ɧɢɹ (ɚɧɧɨɬɚɰɢɢ) ɭ ɨɫɢ ɏ ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɸɬ ɷɬɢ ɡɧɚɱɟɧɢɹ. 

∗ Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ (ɧɟɨɛɹɡɚɬɟɥɶɧɨ) ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More , ɡɚɬɟɦ: 

– ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  CF Step  ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɚ ɫɬɭɩɟɧɢ ɪɚɡɜɟɪɬɤɢ 
ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟ-
ɪɟɧɢɹ. 

– ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Freq Annotation  ɢ ɨɞɧɭ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɥɚɜɢɲ: 

 AutoSelect  (ɩɨ ɭɦɨɥɱɚɧɢɸ) – FieldFox ɜɵɛɢɪɚɟɬ ɭɫɬɚɧɨɜɤɭ ɚɧɧɨɬɚɰɢɢ ɱɚɫɬɨɬɵ 
(CenterSpan ɢɥɢ StartStop). 

 CenterSpan  – ɢɧɞɢɰɢɪɭɟɬɫɹ ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɢ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 

 StartStop  – ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚɱɚɥɶɧɚɹ ɢ ɤɨɧɟɱɧɚɹ ɱɚɫɬɨɬɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 

– ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Full Span  – ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɩɟɪɟɤɥɸɱɚɟɬɫɹ 
ɧɚ 10 ɆȽɰ. 

• ȼɵɩɨɥɧɢɬɟ ɤɚɠɞɭɸ ɭɫɬɚɧɨɜɤɭ ɩɭɬɟɦ ɜɜɨɞɚ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, 

ɤɥɚɜɢɲ-ɫɬɪɟɥɨɤ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

• ɉɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɤɥɚɜɢɲ-ɫɬɪɟɥɨɤ   |   ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . Ⱦɢɫɤɪɟɬɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 

ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɟɝɨ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɞɨɩɭɫɤɚɟɬ ɢɡɦɟɧɟɧɢɟ ɜ ɪɟɠɢ-
ɦɟ RTSA.  

• ɉɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɤɥɚɜɢɚɬɭɪɵ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɨɩɢɫɚ-
ɧɢɟ ɜ ɪɚɡɞɟɥɟ 2.9). 

10.1.3  Ɇɚɫɲɬɚɛ ɢ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɣ 

Ɉɬɪɟɝɭɥɢɪɭɣɬɟ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ ɩɨ ɨɫɢ Y, ɱɬɨɛɵ ɜɢɞɟɬɶ ɡɧɚɱɢɦɵɟ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɞɚɧ-
ɧɵɯ. Ɉɫɶ Y ɪɚɡɛɢɬɚ ɧɚ 10 ɞɟɥɟɧɢɣ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ. Ɉɩɨɪɧɵɣ ɭɪɨɜɟɧɶ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɜ 
ɜɢɞɟ ɫɩɥɨɲɧɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɢ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɥɸɛɭɸ ɥɢɧɢɸ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬ-
ɤɢ. 

ȼ ɪɟɠɢɦɟ RTSA ɜɫɟɝɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɣ ɦɚɫɲɬɚɛ. Ɉɩɨɪɧɚɹ ɥɢɧɢɹ ɨɫɢ Y ɯɚɪɚɤɬɟɪɢɡɭɟɬ 
ɡɚɞɚɧɧɵɣ ɚɛɫɨɥɸɬɧɵɣ ɨɩɨɪɧɵɣ ɭɪɨɜɟɧɶ (dBm). Ⱦɟɥɟɧɢɹ ɨɫɢ Y ɨɬɨɛɪɚɠɚɸɬ ɡɧɚɱɟɧɢɹ ɭɪɨɜɧɹ ɜ ɞɟɰɢ-
ɛɟɥɚɯ ɜɵɲɟ ɢ ɧɢɠɟ ɨɩɨɪɧɨɣ ɥɢɧɢɢ. 

Ʉɨɝɞɚ ɩɚɪɚɦɟɬɪ RF Attenuation (ɨɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ) ɭɫɬɚɧɨɜɥɟɧ ɧɚ Auto, ɟɝɨ ɡɧɚɱɟɧɢɟ ɫɜɹɡɚɧɨ ɫ 
ɨɩɨɪɧɵɦ ɭɪɨɜɧɟɦ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɦɚɫɲɬɚɛ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale/Amptd  . Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ. 

• ɍɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɦɚɫɲɬɚɛ (Scale), ɨɩɨɪɧɵɣ ɭɪɨɜɟɧɶ (Reference Level) ɢ ɨɩɨɪɧɭɸ ɩɨɡɢɰɢɸ (Ref-
erence Position). 

∗  Scale  – ɍɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɦɚɫɲɬɚɛ (ɟɞ./ɞɟɥɟɧɢɟ) ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɨɛɥɚɫɬɟɣ 
ɬɟɤɭɳɟɝɨ ɝɪɚɮɢɤɚ. ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɦɚɫɲɬɚɛɚ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ  

 |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

∗  Ref Level  – ɍɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɡɧɚɱɟɧɢɟ ɨɩɨɪɧɨɣ ɥɢɧɢɢ. ɑɬɨɛɵ ɜɜɟɫɬɢ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟ-

ɧɢɟ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ  Run/Hold (+/–)  ɞɨ ɢɥɢ ɩɨɫɥɟ ɜɜɨɞɚ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Эɬɨ 

ɦɨɠɟɬ ɬɚɤɠɟ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɨɫɥɚɛɥɟɧɢɹ ȼɑ ɫɢɝɧɚɥɚ (RF Attenuation). ɋɦ.ɩɨɞɪɚɡɞɟɥ 10.1.5. 

∗  Ref Pos  – ɍɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɩɨɡɢɰɢɸ ɨɩɨɪɧɨɣ ɥɢɧɢɢ. Ɂɧɚɱɟɧɢɹ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɢɧɬɟɪ-
ɜɚɥɟ ɨɬ 0 (ɜɟɪɯɧɹɹ ɥɢɧɢɹ) ɞɨ 10 (ɧɢɠɧɹɹ ɥɢɧɢɹ). ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɨ ɡɧɚɱɟɧɢɟ 0 (ɜɟɪɯɧɹɹ 
ɥɢɧɢɹ). 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 122 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

10.1.4  ȼɧɟɲɧɟɟ ɭɫɢɥɟɧɢɟ 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɜɧɟɲɧɟɝɨ ɭɫɢɥɢɬɟɥɹ ɢɥɢ ɚɬɬɟɧɸɚɬɨɪɚ ɦɨɠɧɨ ɫɦɟɳɚɬɶ ɚɦɩɥɢɬɭɞɧɵɟ ɡɧɚɱɟɧɢɹ ɝɪɚ-
ɮɢɤɚ ɜ ɪɟɠɢɦɟ RTSA ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɜɥɢɹɧɢɹ ɜɧɟɲɧɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. Эɬɨ ɷɮɮɟɤɬɢɜɧɨ ɩɟɪɟɦɟɳɚɟɬ 
ɨɩɨɪɧɭɸ ɩɥɨɫɤɨɫɬɶ ɩɨɪɬɚ ɢɡɦɟɪɟɧɢɣ RTSA ɡɚ ɩɪɟɞɟɥɵ ɜɧɟɲɧɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɩɪɟɞɭɫɢɥɢɬɟɥɹ ɫ ɭɫɢɥɟɧɢɟɦ +10 ɞȻ ɜɜɟɞɢɬɟ ɷɬɨ ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɚɪɚɦɟɬɪɚ External 
Gain, ɬɨɝɞɚ ɝɪɚɮɢɤ ɞɚɧɧɵɯ ɜ ɨɬɨɛɪɚɠɚɟɦɨɣ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɫɦɟɫɬɢɬɫɹ ɜɧɢɡ ɧɚ 10 ɞȻ. 

Ʉɨɝɞɚ ɩɚɪɚɦɟɬɪ RF Atten ɭɫɬɚɧɨɜɥɟɧ ɧɚ Auto, ɜɵ ɦɨɠɟɬɟ ɭɜɢɞɟɬɶ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɨɫɥɚɛɥɟɧɢɹ ȼɑ 
ɫɢɝɧɚɥɚ (RF Attenuation). Эɬɨ ɹɜɥɹɟɬɫɹ ɩɨɩɵɬɤɨɣ ɢɡɦɟɪɟɧɢɹ ɫɢɝɧɚɥɚ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ (ɨɩɨɪɧɵɣ 
ɭɪɨɜɟɧɶ) ɛɟɡ ɩɟɪɟɝɪɭɡɤɢ ɩɟɪɜɨɝɨ ɫɦɟɫɢɬɟɥɹ RTSA. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɜɧɟɲɧɟɟ ɭɫɢɥɟɧɢɟ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale/Amptd  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  External Gain  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ 

(ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɭɫɢɥɟɧɢɹ, ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɨɬɟɪɶ). Ɂɧɚɱɟɧɢɹ ɫ ɲɚɝɨɦ 
ɦɟɧɟɟ 5 ɞȻ ɧɟɨɛɯɨɞɢɦɨ ɜɜɨɞɢɬɶ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ 
 Enter  . 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɩɨɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɰɢɹ ExtGain xx dB. 

10.1.5  Ɋɟɝɭɥɢɪɨɜɤɚ ɨɫɥɚɛɥɟɧɢɹ 

ɍɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɫɢɝɧɚɥɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ, ɪɟɝɭɥɢɪɭɸɬ ɮɭɧɤɰɢɢ RF Attenuation 
ɢ Pre Amp. Ʉɨɝɞɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ RF Input ɜɯɨɞɧɨɝɨ ɩɨɪɬɚ ɩɨɞɚɟɬɫɹ ɱɪɟɡɦɟɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɧɚ ɷɤɪɚɧɟ 
ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɩɨɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɰɢɹ ɩɟɪɟɝɪɭɡɤɢ Ⱥɐɉ  ADC Over Range  . Эɬɨ ɧɟ ɜɫɟɝɞɚ ɦɨɠɟɬ 
ɭɤɚɡɵɜɚɬɶ ɧɚ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɜɪɟɠɞɟɧɢɹ, ɨɞɧɚɤɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɤɨɦɩɪɟɫɫɢɪɨɜɚɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɡɦɟɪɟɧɢɣ (ɚɦɩɥɢɬɭɞɧɨɦɭ ɨɝɪɚɧɢɱɟɧɢɸ). 

Ʉɨɝɞɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ RF Input ɞɟɣɫɬɜɭɸɬ ɜɵɫɨɤɢɟ ɭɪɨɜɧɢ ɦɨɳɧɨɫɬɢ, ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɜɧɭɬɪɟɧɧɟɟ ɨɫ-
ɥɚɛɥɟɧɢɟ, ɱɬɨɛɵ ɩɪɟɞɨɯɪɚɧɢɬɶ ɩɪɢɟɦɧɢɤ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɨɬ ɤɨɦɩɪɟɫɫɢɪɨɜɚɧɢɹ. ɉɪɢ ɨɱɟɧɶ ɜɵ-
ɫɨɤɢɯ ɭɪɨɜɧɹɯ ɦɨɳɧɨɫɬɢ ɩɪɢɦɟɧɹɣɬɟ ɜɧɟɲɧɟɟ ɨɫɥɚɛɥɟɧɢɟ, ɱɬɨɛɵ ɡɚɳɢɬɢɬɶ ɨɬ ɩɨɜɪɟɠɞɟɧɢɹ ɜɧɭɬɪɟɧ-
ɧɢɟ ɫɯɟɦɵ ɩɪɢɛɨɪɚ. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɑɪɟɡɦɟɪɧɨ ɜɵɫɨɤɢɟ ɭɪɨɜɧɢ ɦɨɳɧɨɫɬɢ ɧɚ ɜɯɨɞɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɟɝɨ ɩɨɜɪɟɠɞɟɧɢɟ.  
Ɉɛɪɚɳɚɣɬɟɫɶ ɤ Ȼɸɥɥɟɬɟɧɸ ɬɟɯɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ (Data Sheet) ɜɚɲɟɝɨ ɩɪɢɛɨɪɚ ɩɨ ɫɫɵɥɤɟ: 
 http://literature.cdn.keysight.com/litweb/pdf/5990-9783EN.pdf. 

Ɋɫɠɟɠɦɷɨɩ ɟɩɪɮɬɭɣɧɶɤ ɮɫɩɝɠɨɷ ȽЧ ɬɣɞɨɛɦɛ: +25 ɟȼɧ (N995xA ɣ N996xA) ɣ +27 ɟȼɧ (ɩɬɭɛɦɷɨɶɠ ɧɩɟɠɦɣ). 

Ɋɫɠɟɠɦɷɨɩ ɟɩɪɮɬɭɣɧɶɤ ɮɫɩɝɠɨɷ ɪɩɬɭɩɺɨɨɩɞɩ ɨɛɪɫɺɡɠɨɣɺ: ± 50 Ƚ. 

ɂɧɞɢɰɢɪɭɟɦɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɧɚ ɨɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ. ɉɪɢ ɢɡ-
ɦɟɧɟɧɢɢ ɡɧɚɱɟɧɢɹ ɨɫɥɚɛɥɟɧɢɹ ɧɟ ɞɨɥɠɟɧ ɢɡɦɟɧɹɬɶɫɹ ɢɧɞɢɰɢɪɭɟɦɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɨɫɥɚɛɥɟɧɢɟ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale/Amptd  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  RF Atten Man Auto  . 

•  Auto  – Ɉɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɭɬɟɦ ɩɨɞɫɬɪɨɣɤɢ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ. Ʉɨɝɞɚ ɨɩɨɪ-
ɧɵɣ ɭɪɨɜɟɧɶ ɫɧɢɠɚɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɨɬ –10 ɞȻ ɞɨ –30 ɞȻ, ɚɧɚɥɢɡɚɬɨɪ FieldFox ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ 
ɜɵ ɧɚɛɥɸɞɚɟɬɟ ɧɢɡɤɨɭɪɨɜɧɟɜɵɟ ɫɢɝɧɚɥɵ. Ɂɧɚɱɟɧɢɟ RF Attenuation ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɦɟɧɶɲɚɟɬɫɹ 
ɫ ɞɢɫɤɪɟɬɧɨɫɬɶɸ 5 ɞȻ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɛɥɸɞɟɧɢɹ ɧɢɡɤɨɭɪɨɜɧɟɜɵɯ ɫɢɝɧɚɥɨɜ. 
Эɬɨ ɡɧɚɱɟɧɢɟ ɧɢɤɨɝɞɚ ɧɟ ɨɩɭɫɤɚɟɬɫɹ ɧɢɠɟ 5 ɞȻ. 

•  Man  – Ɋɭɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɨɫɥɚɛɥɟɧɢɹ ȼɑ ɫɢɝɧɚɥɚ. ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬ 0 ɞɨ 30 ɞȻ ɫ ɞɢɫ-
ɤɪɟɬɧɨɫɬɶɸ 5 ɞȻ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. Ɂɚɬɟɦ 

ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɩɨɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɰɢɹ #Atten xx dB. ɋɢɦɜɨɥ "#" ɨɡɧɚɱɚɟɬ ɭɫɬɚɧɨɜɤɭ ɜɪɭɱɧɭɸ. 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 123 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

10.1.6  ɍɩɪɚɜɥɟɧɢɟ ɩɪɟɞɭɫɢɥɢɬɟɥɟɦ (ɨɩɰɢɹ 235) 

ɉɪɢ ɚɧɚɥɢɡɟ ɨɱɟɧɶ ɫɥɚɛɵɯ ɫɢɝɧɚɥɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɧɭɬɪɟɧɧɢɣ ɩɪɟɞɭɫɢɥɢɬɟɥɶ ɞɥɹ ɩɨɜɵɲɟ-
ɧɢɹ ɭɪɨɜɧɹ ɫɢɝɧɚɥɚ ɩɪɢɦɟɪɧɨ ɧɚ 15 ÷ 20 ɞȻ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɞɟɥɢ). ɍɫɢɥɟɧɢɟ ɷɬɨɝɨ ɩɪɟɞɭɫɢɥɢɬɟ-
ɥɹ ɧɟ ɪɟɝɭɥɢɪɭɟɬɫɹ. ɂɧɞɢɰɢɪɭɟɦɵɣ ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɨ-
ɜɵɲɟɧɢɹ ɫɢɫɬɟɦɧɨɝɨ ɭɫɢɥɟɧɢɹ, ɩɨɷɬɨɦɭ ɜɤɥɸɱɟɧɢɟ ɩɪɟɞɭɫɢɥɢɬɟɥɹ ɧɟ ɜɵɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɹ ɨɬɨɛɪɚ-
ɠɚɟɦɨɝɨ ɫɢɝɧɚɥɚ. 

Ʉɚɤ ɭɩɪɚɜɥɹɬɶ ɩɪɟɞɭɫɢɥɢɬɟɥɟɦ 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɟɞɭɫɢɥɢɬɟɥɶ ɜɵɤɥɸɱɟɧ (OFF). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale/Amptd  . 

•  Preamp ON OFF  – Ʉɨɝɞɚ ɜɤɥɸɱɟɧ ɩɪɟɞɭɫɢɥɢɬɟɥɶ, ɫɥɟɜɚ ɨɬ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ ɨɬɨɛɪɚɠɚɟɬɫɹ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  ɊȺ  . 

•  Auto  – Ʉɨɝɞɚ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ Auto, ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɭɫɢɥɢɬɟɥɹ ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɨɫɥɚɛɥɟɧɢɟɦ ȼɑ 
ɫɢɝɧɚɥɚ ɢ ɫ ɨɩɨɪɧɵɦ ɭɪɨɜɧɟɦ. Ʉɨɝɞɚ ɨɩɨɪɧɵɣ ɭɪɨɜɟɧɶ ɞɨɫɬɢɝɚɟɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɜɤɥɸ-
ɱɚɟɬɫɹ ɩɪɟɞɭɫɢɥɢɬɟɥɶ ɢ ɫɥɟɜɚ ɨɬ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ ɩɨɹɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  ɊȺ  . 

10.1.7  ɉɪɨɜɟɪɤɚ ɧɚɥɢɱɢɹ ɤɨɦɩɪɟɫɫɢɪɨɜɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ 

Ʉɨɦɩɪɟɫɫɢɪɨɜɚɧɢɟ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɭɫɢɥɢɬɟɥɶ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ, 
ɜɵɜɨɞɹɳɟɝɨ ɭɫɢɥɢɬɟɥɶ ɢɡ ɥɢɧɟɣɧɨɣ ɨɛɥɚɫɬɢ. ɉɪɢ ɩɨɞɚɱɟ ɱɪɟɡɦɟɪɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɜɯɨɞɧɨɣ ɫɨɟɞɢɧɢ-
ɬɟɥɶ RF Input ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɭɫɢɥɢɬɟɥɢ ɜ ɩɪɢɟɦɧɢɤɟ SA ɜɯɨɞɹɬ ɜ ɧɚɫɵɳɟɧɢɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɧɚɪɭɲɚɟɬɫɹ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɫɢɝɧɚɥɚ. Эɬɨ ɦɨɠɟɬ ɜɨɡɧɢɤɚɬɶ, ɞɚɠɟ ɤɨɝɞɚ ɨɬɫɭɬɫɬ-
ɜɭɟɬ ɢɧɞɢɤɚɰɢɹ ɩɟɪɟɝɪɭɡɤɢ Ⱥɐɉ  ADC Over Range , ɩɨɫɤɨɥɶɤɭ ɜ ɫɨɫɬɨɹɧɢɟ ɩɟɪɟɝɪɭɡɤɢ ɦɨɝɭɬ ɜɯɨɞɢɬɶ 
ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɧɚɩɪɢɦɟɪ, ɫɦɟɫɢɬɟɥɶ.  Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɦɩɪɟɫɫɢɪɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɭɜɟɥɢɱɢɬɶ 
ɨɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ (RF Attenuation). 

Ʉɚɤ ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɤɨɦɩɪɟɫɫɢɪɨɜɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ 

• Ɂɚɩɢɲɢɬɟ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɫɢɝɧɚɥɚ, ɩɨɥɶɡɭɹɫɶ ɦɚɪɤɟɪɨɦ ɧɚ ɩɢɤɟ ɫɢɝɧɚɥɚ. 

• ɉɨɩɪɨɛɭɣɬɟ ɭɜɟɥɢɱɢɬɶ ɨɫɥɚɛɥɟɧɢɟ ȼɑ ɫɢɝɧɚɥɚ ɧɚ 5 ɞȻ. 

∗ ȿɫɥɢ ɢɧɞɢɰɢɪɭɟɦɵɣ ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɚ ɧɟ ɢɡɦɟɧɢɬɫɹ, ɷɬɨ ɨɡɧɚɱɚɟɬ ɨɬɫɭɬɫɬɜɢɟ ɤɨɦɩɪɟɫɫɢɪɨɜɚ-
ɧɢɹ. Эɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɫɢɝɧɚɥ ɧɚɯɨɞɢɬɫɹ ɜ ɥɢɧɟɣɧɨɣ ɨɛɥɚɫɬɢ ɚɦɩɥɢɬɭɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɢ ɩɪɢɟɦɧɢɤɚ FieldFox. 

∗ ȿɫɥɢ ɢɧɞɢɰɢɪɭɟɦɵɣ ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɚ ɭɜɟɥɢɱɢɬɫɹ, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜ ɩɪɢɟɦɧɢɤɟ ɜɨɡɧɢɤɚɥɨ 
ɤɨɦɩɪɟɫɫɢɪɨɜɚɧɢɟ. ɍɫɬɚɧɨɜɢɬɟ ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ RF Attenuation, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɬɨɪɨɝɨ ɧɟ ɜɨɡ-
ɧɢɤɚɟɬ ɞɚɥɶɧɟɣɲɟɝɨ ɭɜɟɥɢɱɟɧɢɹ ɢɧɞɢɰɢɪɭɟɦɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ. 

10.1.8  ȼɵɛɨɪ ɬɢɩɚ ɢɡɦɟɪɟɧɢɹ ɫɩɟɤɬɪɚ 

ɇɢɠɟ ɨɩɢɫɚɧɨ, ɤɚɤ ɜɵɛɪɚɬɶ ɬɢɩ ɢɡɦɟɪɟɧɢɹ ɫɩɟɤɬɪɚ. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɉɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɪɟɠɢɦɨɜ ɬɟɪɹɸɬɫɹ ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ Density Spectrum ɢ Spectrogram, ɩɨɫɤɨɥɶɤɭ ɚɧɚɥɢɡɚɬɨɪ 
FieldFox ɨɩɬɢɦɢɡɢɪɭɟɬ ɩɪɢɛɨɪɧɵɟ ɪɟɫɭɪɫɵ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɪɟɠɢɦɚ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɬɢɩ ɢɡɦɟɪɟɧɢɹ ɫɩɟɤɬɪɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure 1 . 

• Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɨɞɧɭ ɢɡ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ: 

∗  Density Spectrum  – ɫɩɟɤɬɪ ɩɥɨɬɧɨɫɬɢ. Ɉɬɨɛɪɚɠɚɟɬɫɹ ɫɩɟɤɬɪ ɫɢɝɧɚɥɚ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ 
ɜɪɟɦɟɧɢ ɜ ɜɢɞɟ ɝɢɫɬɨɝɪɚɦɦɵ (ɫɦ. ɪɢɫ. 10-2 ɢ ɪɢɫ. 10-3). 

∗  Spectrogram  – ɫɩɟɤɬɪɨɝɪɚɦɦɚ. Ɉɬɨɛɪɚɠɚɟɬɫɹ ɫɩɟɤɬɪ ɫɢɝɧɚɥɚ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ ɜ 
ɜɢɞɟ ɫɩɟɤɬɪɨɝɪɚɦɦɵ. Ɍɚɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɩɨɥɟɡɧɨ ɩɪɢ ɪɟɝɢɫɬɪɚɰɢɢ ɫɢɝɧɚɥɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɤɚɤ 
ɜɪɟɦɟɧɧɵɟ, ɬɚɤ ɢ ɱɚɫɬɨɬɧɵɟ ɜɚɪɢɚɰɢɢ (ɫɦ. ɪɢɫ. 10-4). 

∗  Real-time Spectrum  – ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɩɟɤɬɪ ɫɢɝɧɚɥɚ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ ɜ ɜɢɞɟ 
ɝɪɚɮɢɤɚ (ɫɦ. ɪɢɫ. 10-5).. 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 124 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ȼɨ ɜɫɟɯ ɬɪɟɯ ɬɢɩɚɯ ɫɩɟɤɬɪɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɞɨɫɬɭɩɧɵ ɱɟɬɵɪɟ ɝɪɚɮɢɤɚ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɩɟɤɬɪɚ ɜ 
ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ. 

 

  

 Ɋɢɫ. 10-2 Ƚɢɫɬɨɝɪɚɦɦɚ (Density Spectrum) ɫɩɟɤɬɪɚ ɑɆ ɫɢɝɧɚɥɚ ɫ ɞɟɜɢɚɰɢɟɣ 1 ɆȽɰ ɢ ɱɚɫɬɨɬɨɣ  
ɦɨɞɭɥɹɰɢɢ 400 Ƚɰ 

 

  

 Ɋɢɫ. 10-3 Ƚɢɫɬɨɝɪɚɦɦɚ (Density Spectrum) ɫɩɟɤɬɪɚ ɞɜɭɯ ɢɦɩɭɥɶɫɨɜ (ɫɢɧɢɣ ɰɜɟɬ ɭɤɚɡɵɜɚɟɬ ɢɦɩɭɥɶɫ, 
ɤɨɬɨɪɵɣ ɩɨɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɪɟɞɤɨ) 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 125 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

 

  

 Ɋɢɫ. 10-4 ɋɩɟɤɬɪɨɝɪɚɦɦɚ (Spectrogram) 
 

  

 Ɋɢɫ. 10-5 ɋɩɟɤɬɪ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ (Real-time Spectrum) 

ɑɚɫɬɨɬɚ  
ɦɨɞɭɥɹɰɢɢ 100 Ƚɰ 

 

Ⱦɟɜɢɚɰɢɹ ±2 ɆȽɰ 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 126 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

10.1.9  Ɋɚɛɨɱɚɹ ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ (Res BW) 

ȼ ɪɟɠɢɦɟ RTSA ɩɚɪɚɦɟɬɪ Res BW ɨɩɪɟɞɟɥɹɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɚɧɚɥɢɡɚɬɨɪɚ ɪɚɡɥɢɱɚɬɶ (ɜɢɞɟɬɶ) ɛɥɢɡɤɨ 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ ɱɚɫɬɨɬɟ ɫɢɝɧɚɥɵ. ɑɟɦ ɭɠɟ (ɦɟɧɶɲɟ) ɪɚɛɨɱɚɹ ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ, ɬɟɦ 
ɥɭɱɲɟ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ ɦɨɠɟɬ ɪɚɡɥɢɱɚɬɶ ɫɢɝɧɚɥɵ. Ʉ ɬɨɦɭ ɠɟ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ 
Res BW ɫɧɢɠɚɟɬɫɹ ɜɤɥɚɞ ɫɨɛɫɬɜɟɧɧɵɯ ɲɭɦɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɢɞɟɬɶ ɢ ɢɡɦɟɪɹɬɶ ɧɢɡɤɨɭɪɨɜɧɟɜɵɟ ɫɢɝ-
ɧɚɥɵ (ɩɪɢ ɷɬɨɦ ɫɧɢɠɚɟɬɫɹ ɜɢɞɢɦɵɣ ɲɭɦɨɜɨɣ ɩɨɪɨɝ ɧɚ ɷɤɪɚɧɟ). 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɥɭɱɲɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɥɶɡɭɣɬɟɫɶ ɭɫɬɚɧɨɜɤɨɣ AUTO ɞɥɹ ɡɧɚɱɟɧɢɣ Res BW. ɍɜɟɥɢɱɟɧɢɟ ɡɧɚ-
ɱɟɧɢɹ Res BW ɦɨɠɟɬ ɭɯɭɞɲɢɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ ɡɚ ɫɱɟɬ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɞɥɢɬɟɥɶɧɨɫɬɶ ɡɧɚ-
ɱɢɦɵɯ ɬɨɱɟɤ ɢ ɦɢɧɢɦɚɥɶɧɨ ɨɛɧɚɪɭɠɢɦɵɣ ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɚ. Ɋɚɛɨɱɚɹ ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ 
ɧɚɫɬɨɥɶɤɨ ɭɡɤɨɣ, ɧɚɫɤɨɥɶɤɨ ɷɬɨ ɜɨɡɦɨɠɧɨ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɢɡɦɟɪɟɧɢɣ ɛɟɡ "ɩɪɨɜɚɥɨɜ". 

Ʉɨɝɞɚ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ Manual RBW, ɚɧɚɥɢɡɚɬɨɪ FieldFox ɩɵɬɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɡɚɞɚɜɚɟɦɨɟ ɜɚɦɢ ɡɧɚɱɟɧɢɟ, ɨɞɧɚ-
ɤɨ ɷɬɚ ɭɫɬɚɧɨɜɤɚ ɫɜɹɡɚɧɚ ɫ ɬɟɤɭɳɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. ȿɫɥɢ ɨɤɚɠɟɬɫɹ, ɱɬɨ 
ɧɟɜɨɡɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɡɚɞɚɜɚɟɦɨɟ ɜɚɦɢ ɡɧɚɱɟɧɢɟ ɩɪɢ ɞɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ, ɬɨ ɩɪɢɛɨɪ 
ɩɨ ɭɦɨɥɱɚɧɢɸ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɛɥɢɠɚɣɲɟɟ ɩɪɢɟɦɥɟɦɨɟ ɡɧɚɱɟɧɢɟ RBW. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɪɚɛɨɱɭɸ ɲɢɪɢɧɭ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Res BW  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Auto  – Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ Res BW ɩɪɢɜɹɡɵɜɚɟɬɫɹ ɤ ɪɚɡɦɟɪɭ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. ɉɪɢ ɭɦɟɧɶ-
ɲɟɧɢɢ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ (ɪɚɡɦɚɯɚ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ) ɭɦɟɧɶɲɚɟɬɫɹ ɬɚɤɠɟ ɪɚɛɨɱɚɹ 
ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɥɭɱɲɟɧɢɸ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɚɧɚɥɢɡɚɬɨ-
ɪɚ ɫɩɟɤɬɪɚ. 

 ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɷɬɭ ɭɫɬɚɧɨɜɤɭ ɫ Man ɧɚ Auto, ɫɥɟɞɭɟɬ ɞɜɚɠɞɵ ɧɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢ-
ɲɭ  Res BW  . 

∗  Man  – ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ Res BW ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ 

  |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ (ɟɫɥɢ ɧɭɠɧɨ) ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɤɥɚɜɢɲɭ  Enter  . 

Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɚ Res BW ɢɧɞɢɰɢɪɭɟɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ: 

 #Res BW x.xx XHz (ɡɞɟɫɶ ɫɢɦɜɨɥ # ɨɛɨɡɧɚɱɚɟɬ ɭɫɬɚɧɨɜɤɭ, ɫɞɟɥɚɧɧɭɸ ɜɪɭɱɧɭɸ). 

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɦɨɠɟɬ ɜɥɢɹɬɶ ɧɚ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. ɋɦ. ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɉɪɢɥɨɠɟɧɢɟ ȼ). 

10.1.10  Ɂɚɩɭɫɤ 
ȼɧɟɲɧɢɣ ɡɚɩɭɫɤ, ɜɢɞɟɨɡɚɩɭɫɤ ɢ ɡɚɩɭɫɤ ɪɚɞɢɨɢɦɩɭɥɶɫɨɦ ɩɨɡɜɨɥɹɸɬ ɢɧɢɰɢɢɪɨɜɚɬɶ ɪɚɡɜɟɪɬɤɭ ɱɚɫɬɨɬɵ ɜ 
ɪɟɠɢɦɟ RTSA ɫ ɩɨɦɨɳɶɸ ɜɧɟɲɧɟɝɨ ɫɨɛɵɬɢɹ, ɤɚɤɢɦ ɦɨɠɟɬ ɛɵɬɶ, ɧɚɩɪɢɦɟɪ, ɩɚɤɟɬɧɵɣ ɫɢɝɧɚɥ (ɪɚɞɢɨ-
ɢɦɩɭɥɶɫ). 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɂɚɩɭɫɤ ɩɪɢɦɟɧɹɟɬɫɹ ɬɨɥɶɤɨ ɤ ɬɢɩɚɦ ɢɡɦɟɪɟɧɢɣ ɫɩɟɤɬɪɚ Density Spectrum ɢ Real-Time Spectrum. 

Ɍɢɩ ɡɚɩɭɫɤɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger Settings  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trig Type  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Free Run  – ɋɢɝɧɚɥ ɡɚɩɭɫɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɧɭɬɪɟɧɧɟɣ ɫɯɟɦɨɣ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. ɇɨɜɵɣ 
ɰɢɤɥ ɪɚɡɜɟɪɬɤɢ ɧɚɱɢɧɚɟɬɫɹ ɩɨ ɡɚɜɟɪɲɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɰɢɤɥɚ. 

∗  External  – Ɋɚɡɜɟɪɬɤɚ ɡɚɩɭɫɤɚɟɬɫɹ ɜɧɟɲɧɢɦ ɫɢɝɧɚɥɨɦ TTL ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ Ref In / Trig In, ɤɨɬɨ-
ɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɜɟɪɯɧɟɣ ɩɚɧɟɥɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox.  



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 127 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

 ȼɵɛɟɪɢɬɟ ɷɬɨɬ ɜɚɪɢɚɧɬ ɞɥɹ ɡɚɩɭɫɤɚ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɮɪɨɧɬɨɦ ɩɪɢ ɩɨɪɨɝɟ ɡɚɩɭɫɤɚ ɨɤɨɥɨ 1,7 ȼ 
ɢɥɢ ɞɥɹ ɡɚɩɭɫɤɚ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɮɪɨɧɬɨɦ ɩɪɢ ɩɨɪɨɝɟ ɡɚɩɭɫɤɚ ɨɤɨɥɨ 1,0 ȼ (ɫɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɟ 
ɜɵɛɨɪɚ ɮɪɨɧɬɚ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ). 

ɋɥɟɞɭɸɳɢɟ ɞɜɚ ɜɚɪɢɚɧɬɚ ɜɵɛɨɪɚ ɫɯɨɞɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɜ ɬɨɦ, ɱɬɨ ɨɛɚ ɨɧɢ ɡɚɩɭɫɤɚɸɬ ɪɚɡɜɟɪɬɤɭ ɨɬ 
ɫɢɝɧɚɥɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ SA RF Input. ɉɨɩɪɨɛɭɣɬɟ ɨɛɚ ɜɚɪɢɚɧɬɚ, ɱɬɨɛɵ ɜɵɹɫɧɢɬɶ, ɤɨɬɨɪɵɣ ɢɡ ɧɢɯ 
ɥɭɱɲɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɜɚɲɟɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɡɚɞɚɱɢ. 

∗  Video  – ɜɢɞɟɨɡɚɩɭɫɤ. Ɋɚɡɜɟɪɬɤɚ ɡɚɩɭɫɤɚɟɬɫɹ ɩɨ ɫɢɝɧɚɥɭ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ SA RF Input, ɤɨɝɞɚ ɚɦ-
ɩɥɢɬɭɞɚ ɩɨɫɬɭɩɚɸɳɟɝɨ ɫɢɝɧɚɥɚ ɩɪɟɜɵɫɢɬ ɡɚɞɚɧɧɵɣ ɭɪɨɜɟɧɶ ɡɚɩɭɫɤɚ. ɋɪɚɜɧɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬ-
ɫɹ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ ɞɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɱɚɫɬɨɬɧɭɸ ɨɛɥɚɫɬɶ. ɋɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɹ "Ɏɪɨɧɬ 
ɡɚɩɭɫɤɚ", "Ɂɚɞɟɪɠɤɚ ɡɚɩɭɫɤɚ", "ɍɪɨɜɟɧɶ ɡɚɩɭɫɤɚ", "Ɂɚɞɟɪɠɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ" ɢ "ȼɵ-
ɞɟɪɠɤɚ ɡɚɩɭɫɤɚ". 

      ɉɊɂɆȿɑȺɇɂȿ        

ȿɫɥɢ ɭɫɬɚɧɨɜɥɟɧ ɫɥɢɲɤɨɦ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɡɚɩɭɫɤɚ ɞɥɹ ɬɟɤɭɳɟɣ ɭɫɬɚɧɨɜɤɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɭɫɢɥɟɧɢɹ, ɬɨ 
ɜɵ ɭɜɢɞɢɬɟ ɧɚ ɷɤɪɚɧɟ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ ɧɚɩɨɞɨɛɢɟ ɷɬɨɝɨ: "Video TrigLevel was HW Limited, it is x.xx dB 
above current capability" ("ɋɥɢɲɤɨɦ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɜɢɞɟɨɡɚɩɭɫɤɚ, ɩɪɟɜɵɲɚɸɳɢɣ ɧɚ ɯ.ɯɯ ɞȻ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɢɛɨɪɚ"). ɋɤɨɪɪɟɤɬɢɪɭɣɬɟ ɭɫɬɚɧɨɜɤɭ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ ɬɚɤ, ɱɬɨɛɵ ɛɨɥɶɲɟ ɧɟ ɩɨɹɜɥɹɥɨɫɶ ɷɬɨ ɫɨɨɛɳɟɧɢɟ. 

∗  RF Burst  – ɡɚɩɭɫɤ ɪɚɞɢɨɢɦɩɭɥɶɫɨɦ (ɩɚɤɟɬɧɵɦ ɫɢɝɧɚɥɨɦ). Ɋɚɡɜɟɪɬɤɚ ɡɚɩɭɫɤɚɟɬɫɹ, ɤɨɝɞɚ ɫɢɝɧɚɥ 
ɜ ɬɪɟɬɶɟɦ (ɚɧɚɥɨɝɨɜɨɦ) ɤɚɫɤɚɞɟ ɬɪɚɤɬɚ ɉɑ ɩɪɟɜɵɫɢɬ ɡɚɞɚɧɧɵɣ ɭɪɨɜɟɧɶ ɡɚɩɭɫɤɚ. Эɬɨɬ ɜɚɪɢɚɧɬ 
ɜɵɛɨɪɚ ɬɢɩɚ ɡɚɩɭɫɤɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɛɨɥɟɟ ɲɢɪɨɤɭɸ ɩɨɥɨɫɭ ɱɚɫɬɨɬ ɩɨɫɬɭɩɚɸɳɟɝɨ ɫɢɝɧɚɥɚ, ɱɟɦ 
ɜɢɞɟɨɡɚɩɭɫɤ, ɨɞɧɚɤɨ ɨɧ ɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɫɥɚɛɵɦ ɫɢɝɧɚɥɚɦ. ɋɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɹ "Ɏɪɨɧɬ ɡɚ-
ɩɭɫɤɚ", "Ɂɚɞɟɪɠɤɚ ɡɚɩɭɫɤɚ", "ɍɪɨɜɟɧɶ ɡɚɩɭɫɤɚ", "Ɂɚɞɟɪɠɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ" ɢ "ȼɵɞɟɪɠ-
ɤɚ ɡɚɩɭɫɤɚ". 

∗  Periodic  – ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɡɚɩɭɫɤ. Ɂɚɩɭɫɤ ɩɨɜɬɨɪɹɟɬɫɹ ɫ ɡɚɞɚɧɧɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ. Ɏɚɡɭ ɩɟ-
ɪɢɨɞɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɭɫɬɚɧɨɜɤɨɣ ɡɧɚɱɟɧɢɹ Offset. 

ȼɵɛɟɪɢɬɟ ɫɥɟɞɭɸɳɟɟ: 

–  Period  – ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɚ ɡɚɩɭɫɤɚ (100 ɧɫ ÷ 400 ɦɫ). 
–  Offset  – ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɫɞɜɢɝɚ ɮɚɡɵ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ (–100 ɦɫ ÷ 100 ɦɫ). 
–  Reset Offset Display  – ɫɛɪɚɫɵɜɚɟɬ ɫɞɜɢɝ ɧɚ ɩɪɢɧɹɬɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɟ 0,000000 ɫ. 

Ɏɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ 

ɉɚɪɚɦɟɬɪ Trigger Slope ɨɩɪɟɞɟɥɹɟɬ ɮɪɨɧɬ (ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɵɣ) ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɣ ɡɚ-
ɩɭɫɤɚɟɬ ɪɚɡɜɟɪɬɤɭ. 
• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger Settings  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trig Slope  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Pos  – Ɋɚɡɜɟɪɬɤɚ ɡɚɩɭɫɤɚɟɬɫɹ ɧɚɪɚɫɬɚɸɳɢɦ (ɩɨɥɨɠɢɬɟɥɶɧɵɦ) ɮɪɨɧɬɨɦ ɫɢɝɧɚɥɚ. 

∗  Neg  – Ɋɚɡɜɟɪɬɤɚ ɡɚɩɭɫɤɚɟɬɫɹ ɫɩɚɞɚɸɳɢɦ (ɨɬɪɢɰɚɬɟɥɶɧɵɦ) ɮɪɨɧɬɨɦ ɫɢɝɧɚɥɚ. 

Ɂɚɞɟɪɠɤɚ ɡɚɩɭɫɤɚ 

ɉɨɫɥɟ ɩɪɢɟɦɚ ɚɞɟɤɜɚɬɧɨɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ ɧɚɱɢɧɚɟɬɫɹ ɪɚɡɜɟɪɬɤɚ ɩɨ ɢɫɬɟɱɟɧɢɢ ɡɚɞɚɧɧɨɝɨ ɜɪɟɦɟɧɢ 
ɡɚɞɟɪɠɤɢ ɡɚɩɭɫɤɚ.  

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger Settings  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trig Delay  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

ɂɧɬɟɪɜɚɥ ɡɧɚɱɟɧɢɣ: 0 ÷ 10 ɫɟɤɭɧɞ. 

• Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9) ɢɥɢ ɤɥɚɜɢɲɭ  Enter  



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 128 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɍɪɨɜɟɧɶ ɡɚɩɭɫɤɚ 

ɍɫɬɚɧɨɜɤɚ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɜɢɞɟɨɡɚɩɭɫɤɟ ɢ ɡɚɩɭɫɤɟ ɪɚɞɢɨɢɦɩɭɥɶɫɨɦ, ɱɬɨɛɵ ɢɧɢɰɢɢ-
ɪɨɜɚɬɶ ɪɚɡɜɟɪɬɤɭ ɩɨɫɬɭɩɚɸɳɢɦ ɫɢɝɧɚɥɨɦ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɷɬɨɝɨ ɭɪɨɜɧɹ. ɋɦ. ɬɚɤɠɟ ɩɨɞɪɚɡɞɟɥ 10.1.3. 

ɍɪɨɜɟɧɶ ɡɚɩɭɫɤɚ ɪɚɞɢɨɢɦɩɭɥɶɫɨɦ ɢɫɩɨɥɶɡɭɟɬ ɩɪɨɰɟɞɭɪɭ ɤɨɪɪɟɤɰɢɢ, ɤɨɬɨɪɚɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɮɨɧɨ-
ɜɨɦ ɪɟɠɢɦɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɬɨɱɧɨɫɬɢ ɭɪɨɜɧɹ ɨɛɧɚɪɭɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ. ɍɪɨɜɟɧɶ ɜɢɞɟɨɡɚɩɭɫɤɚ ɫɪɚɜɧɢ-
ɜɚɟɬɫɹ ɫ ɭɪɨɜɧɟɦ ɫɢɝɧɚɥɚ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ ɞɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɱɚɫɬɨɬɧɭɸ ɨɛɥɚɫɬɶ. ɉɨɷɬɨɦɭ 
ɪɚɡɜɟɪɬɤɚ ɡɚɩɭɫɤɚɟɬɫɹ ɜɛɥɢɡɢ ɢɧɞɢɰɢɪɭɟɦɨɝɨ ɭɪɨɜɧɹ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɜ ɪɟɠɢɦɟ Zero Span. ɉɪɢ ɢɡɦɟ-
ɪɟɧɢɹɯ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶɫɹ ɢɧɞɢɤɚɰɢɹ ɷɧɟɪɝɢɢ 
ɲɢɪɨɤɨɩɨɥɨɫɧɨɝɨ (ɧɚɩɪɢɦɟɪ, ɢɦɩɭɥɶɫɧɨɝɨ) ɫɢɝɧɚɥɚ ɧɚ ɛɨɥɟɟ ɧɢɡɤɢɯ ɭɪɨɜɧɹɯ ɦɨɳɧɨɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɩɢɤɨɜɨɣ ɦɨɳɧɨɫɬɶɸ ɫɢɝɧɚɥɚ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ. ɉɨɷɬɨɦɭ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫ-
ɬɚɧɨɜɤɢ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ ɜɵɲɟ ɢɧɞɢɰɢɪɭɟɦɨɝɨ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɭɪɨɜɧɹ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger Settings  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trig Level  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ 

ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. ɂɧɬɟɪɜɚɥ ɡɧɚɱɟɧɢɣ: –210 ÷ 30 ɞȻɦ. 

• Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9) ɢɥɢ ɤɥɚɜɢɲɭ  Enter   

Ɂɚɞɟɪɠɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ (Auto Trigger Time) 

ȼɨ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ ɜ ɜɟɪɯɧɟɦ ɥɟɜɨɦ ɭɝɥɭ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ 
FieldFox ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  Wait  . 

ȿɫɥɢ ɞɨ ɢɫɬɟɱɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ ɧɟ ɛɭɞɟɬ ɩɪɢɧɹɬ ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɵɣ ɫɢɝɧɚɥ ɡɚɩɭɫɤɚ, ɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɡɚɩɭɫɤ ɪɚɡɜɟɪɬɤɢ. 

Ʉɨɝɞɚ ɩɚɪɚɦɟɬɪ Auto Trigger ɭɫɬɚɧɨɜɥɟɧ ɧɚ OFF, ɚɧɚɥɢɡɚɬɨɪ FieldFox ɧɟ ɜɵɩɨɥɧɹɟɬ ɪɚɡɜɟɪɬɤɭ, ɩɨɤɚ 
ɧɟ ɛɭɞɟɬ ɩɪɢɧɹɬ ɚɞɟɤɜɚɬɧɵɣ ɫɢɝɧɚɥ ɡɚɩɭɫɤɚ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger Settings  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  AutoTrigger  . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɡɚɞɟɪɠɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ (Auto Trig Time) ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚ-
ɜɢɚɬɭɪɵ. ɂɧɬɟɪɜɚɥ ɡɧɚɱɟɧɢɣ: 1 ɦɫ ÷ 100 ɫɟɤɭɧɞ. 

• Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9). 

• ɑɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɩɭɫɤɚ, ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ 0 ɢɥɢ ɩɨɜɬɨɪɧɨ ɧɚɠɦɢɬɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  AutoTrigger  . 

ȼɵɞɟɪɠɤɚ ɡɚɩɭɫɤɚ (Trigger Hold-Off) 

Эɬɨɬ ɩɚɪɚɦɟɬɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ ɜɧɟɲɧɢɦ ɡɚɩɭɫɤɨɦ, ɜɢɞɟɨɡɚɩɭɫɤɨɦ ɢ ɡɚɩɭɫɤɨɦ ɪɚɞɢɨɢɦɩɭɥɶɫɨɦ. Ɉɧ 
ɡɚɞɚɟɬ ɜɪɟɦɹ ɜɵɞɟɪɠɤɢ ɡɚɩɭɫɤɚ ɦɟɠɞɭ ɫɨɛɵɬɢɹɦɢ ɡɚɩɭɫɤɚ. ɂɧɬɟɪɜɚɥ ɡɧɚɱɟɧɢɣ: 0 ÷ 10,000000 ɫɟɤɭɧɞ. 

ɉɨɫɥɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɡɚɩɭɫɤɚ ɢɝɧɨɪɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɢɝɧɚɥɵ ɡɚɩɭɫɤɚ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɜɵɞɟɪɠ-
ɤɢ ɡɚɩɭɫɤɚ. ɍɫɬɚɧɨɜɤɚ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɜɵɞɟɪɠɤɢ ɡɚɩɭɫɤɚ ɨɬɤɥɸɱɚɟɬ ɷɬɭ ɮɭɧɤɰɢɸ. 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 129 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢɧɞɢɤɚɬɨɪɵ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ. 

ɇɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɨɬɨɛɪɚɠɚɸɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢɧɞɢɤɚɬɨɪɵ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɷɬɨɦ ɪɢɫɭɧɤɟ. 

  
 • Ɍɢɩ ɡɚɩɭɫɤɚ (VidT), ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɡɚɩɭɫɤ (ɚ), ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ (/) 
• Ʉɪɚɫɧɨɣ ɫɬɪɟɥɤɨɣ ɩɨɤɚɡɚɧ ɭɪɨɜɟɧɶ ɡɚɩɭɫɤɚ (ɡɟɥɟɧɚɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɥɢɧɢɹ ɧɚ ɭɪɨɜɧɟ –35 ɞȻɦ) 

10.1.11  Ɋɟɠɢɦɵ ɪɚɡɜɟɪɬɤɢ Single / Continuous / Restart 

ɍɫɬɚɧɨɜɤɚ ɪɟɠɢɦɚ ɪɚɡɜɟɪɬɤɢ ɨɩɪɟɞɟɥɹɟɬ ɟɟ ɰɢɤɥɢɱɧɨɫɬɶ – ɧɟɩɪɟɪɵɜɧɵɟ (ɩɟɪɢɨɞɢɱɟɫɤɢɟ) ɢɡɦɟɪɟɧɢɹ 

ɢɥɢ ɠɟ ɨɞɧɨɤɪɚɬɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɤɚɠɞɨɦ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ  Single  ɢɥɢ  Run / Hold  +/–  . ɉɪɢɦɟ-

ɧɹɣɬɟ ɪɟɠɢɦ ɨɞɧɨɤɪɚɬɧɨɝɨ ɡɚɩɭɫɤɚ Hold / Single ɞɥɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢɥɢ ɜ 
ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜɵ ɯɨɬɢɬɟ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɢɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɝɪɚɮɢɤ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱦɥɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɪɟɠɢɦɚ ɨɞɧɨɤɪɚɬɧɨɝɨ ɡɚɩɭɫɤɚ 
Hold / Single) ɜɵ ɞɨɥɠɧɵ ɬɚɤɠɟ ɭɫɬɚɧɨɜɢɬɶ ɧɚ On ɩɚɪɚɦɟɬɪ System > Preferences > Preferences > Battery Saver. 
Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 22 ɢ ɤ ɪɚɡɞɟɥɭ 22.6. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɨɞɧɨɤɪɚɬɧɨɣ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɪɚɡɜɟɪɬɤɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Continuous  – ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɪɚɡɜɟɪɬɤɚ. 

  ON  – Ⱥɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɪɚɡɜɟɪɬɤɢ. Эɬɨ ɬɢɩɨɜɚɹ ɭɫɬɚɧɨɜɤɚ 

ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ. ɉɪɢ ɤɚɠɞɨɦ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ  Run / Hold  +/–  ɢɥɢ  Single  ɩɪɨɢɫ-
ɯɨɞɢɬ ɩɨɨɱɟɪɟɞɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɫ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɪɚɡɜɟɪɬɤɢ ɜ ɫɨɫɬɨɹɧɢɟ ɨɫɬɚɧɨɜɚ (Hold) ɢ ɨɛ-
ɪɚɬɧɨ. 

  OFF  – ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɚɧɚɥɢɡɚɬɨɪ ɫɩɟɤɬɪɚ ɜ ɫɨɫɬɨɹɧɢɟ ɨɫɬɚɧɨɜɚ (Hold). Ʉɚɠɞɨɟ ɧɚɠɚɬɢɟ ɤɥɚɜɢ-

ɲɢ  Run / Hold  +/–  ɢɥɢ  Single  ɢɧɢɰɢɢɪɭɟɬ ɨɞɧɨɤɪɚɬɧɭɸ ɪɚɡɜɟɪɬɤɭ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɯɨɞɨɦ 

ɜ ɫɨɫɬɨɹɧɢɟ Hold. ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɜɟɪɬɤɢ ɢɧɞɢɤɚɰɢɹ Hold ɧɚ ɷɤɪɚɧɟ ɦɟɧɹɟɬɫɹ ɧɚ ɫɬɪɟɥɤɭ →. 

∗  Single  – Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ Continuous OFF ɢ ɢɧɢɰɢɢɪɭɟɬ ɨɞɧɨɤɪɚɬɧɭɸ ɪɚɡɜɟɪɬɤɭ 
ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɯɨɞɨɦ ɜ ɫɨɫɬɨɹɧɢɟ Hold. 

∗  Restart  – ɋɛɪɚɫɵɜɚɟɬ ɧɚ 1 ɩɨɤɚɡɚɧɢɟ ɫɱɟɬɱɢɤɚ ɰɢɤɥɨɜ ɭɫɪɟɞɧɟɧɢɹ. Ʉɨɝɞɚ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɪɚɡ-
ɜɟɪɬɤɚ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ OFF, ɡɚɩɭɫɤɚɟɬ ɪɚɡɜɟɪɬɤɭ ɫ ɭɫɪɟɞɧɟɧɢɟɦ, ɟɫɥɢ ɤɚɤɨɟ-ɥɢɛɨ ɫɨɫɬɨɹɧɢɟ 
ɝɪɚɮɢɤɚ (Trace State) ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ RMS Average, MaxHold ɢ MinHold. Эɬɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ 
ɤɥɚɜɢɲɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɤɠɟ ɞɥɹ ɨɱɢɫɬɤɢ ɞɢɫɩɥɟɹ Spectrogram. ɋɦ. ɬɚɤɠɟ ɪɚɡɞɟɥ 10.1.16. 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 130 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

10.1.12  ȼɪɟɦɹ ɫɛɨɪɚ ɞɚɧɧɵɯ 

ɉɨɥɶɡɭɣɬɟɫɶ ɭɫɬɚɧɨɜɤɨɣ ɩɚɪɚɦɟɬɪɚ  Acq Time  ɞɥɹ ɩɨɞɫɬɪɨɣɤɢ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɫɛɨɪɚ ɞɚɧɧɵɯ ɞɥɹ 
ɤɚɠɞɨɝɨ ɨɛɧɨɜɥɟɧɢɹ ɝɪɚɮɢɤɚ ɜɨ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɣ ɬɢɩɚ Density Spectrum ɢɥɢ Real-Time Spectrum. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɜɪɟɦɹ ɫɛɨɪɚ ɞɚɧɧɵɯ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3 . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ: 

∗  Acq Time  – ɜɪɟɦɹ ɫɛɨɪɚ ɞɚɧɧɵɯ. ȼɥɢɹɟɬ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ, ɫɨɛɢɪɚɟɦɨɣ ɜɨ ɜɪɟɦɹ 
ɢɡɦɟɪɟɧɢɣ ɬɢɩɚ Density Spectrum ɢɥɢ Real-Time Spectrum. 

–  Auto  (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ)– ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɵɛɢɪɚɟɬ ɨɩɬɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɫɛɨɪɚ 
ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɭɫɬɚɧɨɜɤɢ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ (ɩɨ ɭɦɨɥɱɚɧɢɸ 20 ɦɫ). 

–  Manual  – ɪɚɡɪɟɲɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɭɸ ɭɫɬɚɧɨɜɤɭ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ ɫɛɨɪɚ ɞɚɧɧɵɯ. 

10.1.13  Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ (Points) 

ɉɚɪɚɦɟɬɪ Points ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɹɟɦɵɯ ɬɨɱɟɤ ɱɚɫɬɨɬɵ ɩɨ ɨɫɢ ɏ. ȼ ɪɟɠɢɦɟ RTSA ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 561 ɬɨɱɤɚ ɞɚɧɧɵɯ. Эɬɨ ɡɧɚɱɟɧɢɟ ɧɟ ɞɨɩɭɫɤɚɟɬ ɢɡɦɟɧɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ 
ɩɨɥɶɡɨɜɚɬɟɥɹ. 

10.1.14  ɋɨɫɬɨɹɧɢɹ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ 

ȼ ɪɟɠɢɦɟ RTSA ɜɨɡɦɨɠɧɨ ɨɬɨɛɪɚɠɟɧɢɟ ɞɨ ɱɟɬɵɪɟɯ ɨɩɢɫɚɧɧɵɯ ɧɢɠɟ ɬɢɩɨɜ ɫɨɫɬɨɹɧɢɹ ɝɪɚɮɢɤɨɜ. ȼɫɟ 
ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ RTSA ɩɪɢɦɟɧɹɸɬɫɹ ɤɨ ɜɫɟɦ ɨɬɨɛɪɚɠɚɟɦɵɦ ɝɪɚɮɢɤɚɦ. 

ɇɚ ɥɟɜɨɣ ɩɚɧɟɥɢ ɷɤɪɚɧɚ ɜ ɪɟɠɢɦɟ RTSA ɨɬɨɛɪɚɠɚɟɬɫɹ ɰɜɟɬɧɚɹ ɤɨɞɢɪɨɜɤɚ ɨɬɨɛɪɚɠɚɟɦɵɯ ɝɪɚɮɢɤɨɜ: 
W = Clear/Write; M = MaxHold; m - MinHold; A = Average; V = View. 

Ʉɚɤ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɫɨɫɬɨɹɧɢɹ ɝɪɚɮɢɤɨɜ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɟɫɤɨɥɶɤɨ ɪɚɡ ɧɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trace 1,2,3,4  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɧɨɦɟɪ ɝɪɚɮɢɤɚ 
ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɫɨɫɬɨɹɧɢɹ. Ƚɪɚɮɢɤɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɩɪɢɧɹɬɵɯ ɩɨ 
ɭɦɨɥɱɚɧɢɸ ɰɜɟɬɚɯ (ɰɜɟɬɚ ɦɨɝɭɬ ɡɚɞɚɜɚɬɶɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ): 

∗ Ƚɪɚɮɢɤ 1 –  ɠɟɥɬɵɣ    Ƚɪɚɮɢɤ 2 –  ɫɢɧɢɣ   

∗ Ƚɪɚɮɢɤ 3 –  ɨɪɚɧɠɟɜɵɣ   Ƚɪɚɮɢɤ 4 –  ɡɟɥɟɧɵɣ   

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  State [ɬɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ]  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ ɫɨɫɬɨɹɧɢɹ ɝɪɚɮɢɤɚ: 

∗  Clr/Wr  [W] (Clear/Write) – ɨɬɨɛɪɚɠɚɟɬ ɬɟɤɭɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɤɚɠɞɨɝɨ ɰɢɤɥɚ ɪɚɡ-
ɜɟɪɬɤɢ. 

∗  MaxHold  [M] – Ɉɬɨɛɪɚɠɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɞɚɧɧɵɯ 
ɡɚ ɧɟɫɤɨɥɶɤɨ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ. ɋɦ. ɬɚɤɠɟ ɩɨɞɪɚɡɞɟɥ 10.1.16. 

∗  MinHold  [m] – Ɉɬɨɛɪɚɠɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɞɚɧɧɵɯ ɡɚ 
ɧɟɫɤɨɥɶɤɨ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ. ɋɦ. ɬɚɤɠɟ ɩɨɞɪɚɡɞɟɥ 10.1.16. 

∗  RMS Average  [A] – Ʉɚɠɞɚɹ ɬɨɱɤɚ ɞɚɧɧɵɯ ɭɫɪɟɞɧɹɟɬɫɹ ɡɚ ɧɟɫɤɨɥɶɤɨ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ ɜ ɫɨɨɬ-
ɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɤɨɣ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ (Average Count). ɋɦ. ɩɨɞɪɚɡɞɟɥ 10.1.16. 

∗  View  [V] – ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɢ ɮɢɤɫɢɪɭɟɬ ɩɨɫɥɟɞɧɢɣ ɡɚɜɟɪɲɟɧɧɵɣ ɝɪɚɮɢɤ. Эɬɨ ɚɧɚɥɨɝɢɱɧɨ 
ɯɪɚɧɟɧɢɸ ɝɪɚɮɢɤɚ ɜ ɩɚɦɹɬɢ. 

∗  Blank  – ɛɟɡ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ. 
• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Default All  , ɱɬɨɛɵ ɜɟɪɧɭɬɶ ɜɫɟ ɝɪɚɮɢɤɢ ɜ ɫɨɫɬɨɹɧɢɟ, ɩɪɢɧɹ-
ɬɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ: ɝɪɚɮɢɤ 1 (Clear/Write); ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɝɪɚɮɢɤɢ (Blank). 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 131 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

10.1.15  Ɇɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ 

ȼ ɪɟɠɢɦɟ RTSA ɨɫɶ ɏ ɫɨɞɟɪɠɢɬ ɬɨɱɤɢ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɧɚɡɵɜɚɸɬ ɬɚɤɠɟ "ɫɟɤɰɢɹɦɢ". ɋɦ. ɬɚɤɠɟ ɩɨɞ-
ɪɚɡɞɟɥ 10.1.13.ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɬɨɱɟɤ ɞɚɧɧɵɯ ɩɨ ɨɫɢ ɏ ɤɚɠɞɚɹ ɬɨɱɤɚ ɞɚɧɧɵɯ ɞɨɥɠɧɚ ɨɬɨ-
ɛɪɚɠɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɱɚɫɬɨɬɧɨɦ ɢɥɢ ɜɪɟɦɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ. 

ɂɡ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɤɚɠɞɨɣ ɬɨɱɤɢ 
ɞɚɧɧɵɯ ɤɚɤ [ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢɡɦɟɪɟɧɢɣ / (ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ – 1)]. Ɇɟɬɨɞ ɞɟɬɟɤɬɢɪɨ-
ɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɜɵɛɪɚɬɶ ɯɚɪɚɤɬɟɪ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɪɟɠɢɦɚ RTSA ɤɚɠɞɵɣ ɢɡ ɱɟɬɵɪɟɯ ɞɨɫɬɭɩɧɵɯ ɝɪɚɮɢɤɨɜ ɦɨɠɟɬ ɢɦɟɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ 
ɦɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɦɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ 

Ɍɟɤɭɳɢɣ ɦɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɢɧɞɢɰɢɪɭɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɝɪɚɮɢɤɚ ɭ ɥɟɜɨɣ ɤɪɨɦɤɢ ɷɤɪɚɧɚ. ɉɨɞ ɧɨɦɟ-
ɪɨɦ ɜɵɛɪɚɧɧɨɝɨ ɝɪɚɮɢɤɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɛɭɤɜɚ. ɇɚɩɪɢɦɟɪ, ɢɧɞɢɤɚɰɢɹ N ɨɡɧɚɱɚɟɬ, 
ɱɬɨ ɜɵɛɪɚɧ ɫɬɚɧɞɚɪɬɧɵɣ (Normal) ɞɟɬɟɤɬɨɪ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Detector . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Auto  […] – Ɉɬɨɛɪɚɠɚɟɬ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɦɟɬɨɞ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɞɪɭɝɢɯ 
ɭɫɬɚɧɨɜɤɚɯ ɩɚɪɚɦɟɬɪɨɜ. 

∗  Normal  [N] – ɫɬɚɧɞɚɪɬɧɵɣ ɦɟɬɨɞ. Ɉɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɟ ɞɥɹ ɡɪɢɬɟɥɶɧɨɝɨ ɜɨɫɩɪɢ-
ɹɬɢɹ ɨɬɨɛɪɚɠɟɧɢɟ ɫɥɭɱɚɣɧɨɝɨ ɲɭɦɚ, ɱɟɦ ɦɟɬɨɞ Positive Peak, ɢ ɭɫɬɪɚɧɹɟɬ ɩɪɨɛɥɟɦɭ ɩɪɨɩɭɫɤɚ 
ɫɢɝɧɚɥɨɜ, ɯɚɪɚɤɬɟɪɧɭɸ ɞɥɹ ɦɟɬɨɞɚ Sample. ȿɫɥɢ ɫɢɝɧɚɥ ɩɪɨɹɜɥɹɟɬ ɧɚɪɚɫɬɚɧɢɟ ɢ ɫɩɚɞ ɜɧɭɬɪɢ 
ɢɧɬɟɪɜɚɥɚ ɫɟɤɰɢɢ, ɬɨ ɷɬɨɬ ɚɥɝɨɪɢɬɦ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬ ɷɬɨɬ ɫɢɝɧɚɥ ɤɚɤ ɲɭɦ. Ɍɨɱɤɚ ɞɚɧɧɵɯ ɫ ɧɟ-
ɱɟɬɧɵɦ ɧɨɦɟɪɨɦ ɨɬɨɛɪɚɠɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɪɟɞɟɥɚɯ ɟɟ ɫɟɤɰɢɢ. Ɍɨɱɤɚ ɞɚɧɧɵɯ ɫ 
ɱɟɬɧɵɦ ɧɨɦɟɪɨɦ ɨɬɨɛɪɚɠɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɪɟɞɟɥɚɯ ɟɟ ɫɟɤɰɢɢ. ȿɫɥɢ ɫɢɝɧɚɥ ɧɟ 
ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɤɚɤ ɲɭɦ (ɬ.ɟ. ɧɟ ɩɪɨɹɜɥɹɟɬ ɧɚɪɚɫɬɚɧɢɹ ɢ ɫɩɚɞɚ ɜɧɭɬɪɢ ɫɟɤɰɢɢ), ɬɨ ɦɟɬɨɞ 
Normal ɷɤɜɢɜɚɥɟɧɬɟɧ ɦɟɬɨɞɭ Positive Peak. 

∗  Positive Peak  [P] – Ɉɬɨɛɪɚɠɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɫɟɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɤɚɠɞɨɣ 
ɫɟɤɰɢɢ. Эɬɚ ɭɫɬɚɧɨɜɤɚ ɝɚɪɚɧɬɢɪɭɟɬ ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɩɭɫɤɨɜ ɫɢɝɧɚɥɚ. Ɉɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɩɨɥɭɱɚɟɬɫɹ 
ɩɥɨɯɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɫɥɭɱɚɣɧɨɝɨ ɲɭɦɚ ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ. 

∗  Negative Peak  [ɪ] – Ɉɬɨɛɪɚɠɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɫɟɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɤɚɠɞɨɣ 
ɫɟɤɰɢɢ. 

∗  Sample  [S] – Ɉɬɨɛɪɚɠɚɟɬ ɫɪɟɞɧɢɣ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɜɫɟɯ ɢɡɦɟɪɟɧɢɣ ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ. Эɬɚ 
ɭɫɬɚɧɨɜɤɚ ɞɚɟɬ ɯɨɪɨɲɟɟ ɨɬɨɛɪɚɠɟɧɢɟ ɫɥɭɱɚɣɧɨɝɨ ɲɭɦɚ ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ. Ɉɞɧɚɤɨ ɨɧɚ ɧɟ ɝɚɪɚɧ-
ɬɢɪɭɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɜɫɟɯ ɫɢɝɧɚɥɨɜ. 

∗  RMS Average  [A] – Ɉɬɨɛɪɚɠɚɟɬ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ (RMS) ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟ-
ɧɢɹ ɦɨɳɧɨɫɬɢ ɜ ɤɚɠɞɨɣ ɫɟɤɰɢɢ. Эɬɨɬ ɦɟɬɨɞ ɩɪɟɞɩɨɱɬɢɬɟɥɟɧ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɦɨɳɧɨɫɬɢ. 

ɉɨɜɬɨɪɢɬɟ ɩɪɨɰɟɞɭɪɭ ɧɚɫɬɪɨɣɤɢ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɫɨɝɥɚɫɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɥɹ ɱɟɬɵɪɟɯ ɝɪɚɮɢɤɨɜ ɢ 
ɱɟɬɵɪɟɯ ɦɟɬɨɞɨɜ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ. 

10.1.16  Ʉɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ, ɫɢɧɢɟ ɢ ɤɪɚɫɧɵɟ ɩɪɨɰɟɧɬɧɵɟ ɩɪɟɞɟɥɵ 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɷɬɢ ɩɚɪɚɦɟɬɪɵ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4 . 

 Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Average Count  – ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ. ɂɡɦɟɧɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɭɫɪɟɞɧɹɟɦɵɯ ɝɪɚɮɢɤɨɜ ɞɥɹ ɨɩ-
ɪɟɞɟɥɟɧɧɵɯ ɫɨɫɬɨɹɧɢɣ ɝɪɚɮɢɤɨɜ (ɬ.ɟ. MaxHold, MinHold ɢɥɢ RMS Average). ɋɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɟ 
"Ʉɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ". 

∗  Show Density  (ɬɨɥɶɤɨ Density Spectrum) – ɨɬɨɛɪɚɠɚɟɬ ɝɢɫɬɨɝɪɚɦɦɭ ɝɪɚɮɢɤɨɜ. 
∗  Blue Limit %  (ɬɨɥɶɤɨ Density Spectrum) – ɢɡɦɟɧɹɟɬ ɩɪɨɰɟɧɬɧɨɟ ɡɧɚɱɟɧɢɟ ɝɪɚɮɢɤɚ, ɤɨɬɨɪɵɣ 
ɢɦɟɟɬ ɫɢɧɢɣ ɩɪɟɞɟɥ (0,05% ÷ 100%, ɩɨ ɭɦɨɥɱɚɧɢɸ 0,05%). Эɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɜɹɡɚɧɚ ɤ ɤɨɧɬɪɨɥɶ-
ɧɨɣ ɰɜɟɬɧɨɣ ɩɨɥɨɫɟ ɜ ɜɟɪɯɧɟɦ ɩɪɚɜɨɦ ɭɝɥɭ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 132 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗  Red Limit %  (ɬɨɥɶɤɨ Density Spectrum) – ɢɡɦɟɧɹɟɬ ɩɪɨɰɟɧɬɧɨɟ ɡɧɚɱɟɧɢɟ ɝɪɚɮɢɤɚ, ɤɨɬɨɪɵɣ 
ɢɦɟɟɬ ɤɪɚɫɧɵɣ ɩɪɟɞɟɥ (0,05% ÷ 100%, ɩɨ ɭɦɨɥɱɚɧɢɸ 0,05%). Эɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɜɹɡɚɧɚ ɤ ɤɨɧ-
ɬɪɨɥɶɧɨɣ ɰɜɟɬɧɨɣ ɩɨɥɨɫɟ ɜ ɜɟɪɯɧɟɦ ɩɪɚɜɨɦ ɭɝɥɭ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

∗  Blue Limit dBm  (ɬɨɥɶɤɨ Spectrogram) – ɢɡɦɟɧɹɟɬ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ (ɞȻɦ) ɝɪɚɮɢɤɚ, ɤɨɬɨɪɵɣ 
ɢɦɟɟɬ ɫɢɧɢɣ ɩɪɟɞɟɥ (–210 ɞȻɦ ÷ 30 ɞȻɦ, ɩɨ ɭɦɨɥɱɚɧɢɸ –90 ɞȻɦ). Эɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɜɹɡɚɧɚ ɤ 
ɤɨɧɬɪɨɥɶɧɨɣ ɰɜɟɬɧɨɣ ɩɨɥɨɫɟ ɜ ɜɟɪɯɧɟɦ ɩɪɚɜɨɦ ɭɝɥɭ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

∗  Red Limit dBm  (ɬɨɥɶɤɨ Spectrogram) – ɢɡɦɟɧɹɟɬ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ (ɞȻɦ) ɝɪɚɮɢɤɚ, ɤɨɬɨɪɵɣ 
ɢɦɟɟɬ ɤɪɚɫɧɵɣ ɩɪɟɞɟɥ (–210 ɞȻɦ ÷ 30 ɞȻɦ, ɩɨ ɭɦɨɥɱɚɧɢɸ –50 ɞȻɦ). Эɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɜɹɡɚɧɚ ɤ 
ɤɨɧɬɪɨɥɶɧɨɣ ɰɜɟɬɧɨɣ ɩɨɥɨɫɟ ɜ ɜɟɪɯɧɟɦ ɩɪɚɜɨɦ ɭɝɥɭ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɨɰɟɧɬɧɵɟ ɡɧɚɱɟɧɢɹ ɫɢɧɟɝɨ ɢ ɤɪɚɫɧɨɝɨ ɩɪɟɞɟɥɚ ɩɪɢɜɹɡɚɧɵ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɰɜɟɬɧɨɣ ɩɨɥɨɫɟ ɩɪɨɰɟɧɬɧɵɯ ɡɧɚɱɟ-
ɧɢɣ ɩɥɨɬɧɨɫɬɢ ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. ɂɥɢ ɠɟ ɭɪɨɜɧɢ ɦɨɳɧɨɫɬɢ (ɞȻɦ) ɫɢɧɟɝɨ ɢ 
ɤɪɚɫɧɨɝɨ ɩɪɟɞɟɥɚ ɩɪɢɜɹɡɚɧɵ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɰɜɟɬɧɨɣ ɩɨɥɨɫɟ ɭɪɨɜɧɟɣ ɦɨɳɧɨɫɬɢ (ɞȻɦ) ɫɩɟɤɬɪɨɝɪɚɦɦɵ ɜ ɩɪɚɜɨɦ 
ɜɟɪɯɧɟɦ ɭɝɥɭ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

Ʉɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ 

ɍɫɬɚɧɨɜɤɚ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ (Average Count) ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɫ ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɫɨ-
ɫɬɨɹɧɢɟɦ ɭɫɪɟɞɧɟɧɢɹ ɝɪɚɮɢɤɨɜ (RMS Average). (Ɉɞɧɚɤɨ ɨɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɬɚɤɠɟ ɤ ɫɨɫɬɨɹɧɢɹɦ Max-
Hold ɢ MinHold). ȼ ɫɨɫɬɨɹɧɢɢ ɭɫɪɟɞɧɟɧɢɹ ɝɪɚɮɢɤɚ ɭɫɬɚɧɨɜɤɚ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɤɨɥɢ-
ɱɟɫɬɜɨ ɭɫɪɟɞɧɹɟɦɵɯ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ. ɑɟɦ ɛɨɥɶɲɟ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ, ɬɟɦ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ 
ɩɨɞɚɜɥɹɟɬɫɹ ɲɭɦ. 

Ⱦɥɹ ɜɫɟɯ ɷɬɢɯ ɬɪɟɯ ɫɨɫɬɨɹɧɢɣ ɝɪɚɮɢɤɨɜ, ɤɨɝɞɚ ɩɚɪɚɦɟɬɪ  Sweep  3   Continuous  ɭɫɬɚɧɨɜɥɟɧ ɧɚ OFF, 

ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Restart  , ɱɬɨɛɵ ɫɛɪɨɫɢɬɶ ɫɱɟɬɱɢɤ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ ɧɚ 1, ɜɵɩɨɥ-
ɧɢɬɶ <n> ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ ɢ ɜɟɪɧɭɬɶɫɹ ɜ ɫɨɫɬɨɹɧɢɟ  Hold  . 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Average Count  . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 1 ɞɨ 10000 ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ 

ɪɭɱɤɢ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

10.1.17  Ʉɨɪɪɟɤɰɢɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɚɦɩɥɢɬɭɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɬɪɚɤɬɚ ɉɑ  
   (InstAlign) 

ȼ ɪɟɠɢɦɟ RTSA ɩɪɢɦɟɧɹɟɬɫɹ ɮɢɪɦɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɤɨɪɪɟɤɰɢɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɚɦɩɥɢɬɭɞɧɨɣ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɢ ɬɪɚɤɬɚ ɉɑ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɵɫɨɤɨɬɨɱɧɵɯ ɚɦɩɥɢɬɭɞɧɵɯ ɢɡɦɟɪɟɧɢɣ ɜɨ ɜɫɟɦ ɱɚɫɬɨɬɧɨɦ 
ɞɢɚɩɚɡɨɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧ ɚɥɝɨɪɢɬɦ InstAlign (ɩɨ ɭɦɨɥɱɚɧɢɸ), ɜɵɩɨɥɧɹɟɬɫɹ 
ɩɪɨɰɟɞɭɪɚ ɤɨɪɪɟɤɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ȼɑ ɫɢɝɧɚɥɨɜ.  
ȼɵ ɦɨɠɟɬɟ ɨɬɤɥɸɱɢɬɶ ɩɪɨɰɟɞɭɪɭ ɚɦɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ, ɧɚɩɪɢɦɟɪ, ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɯɨɬɢɬɟ ɢɫ-
ɫɥɟɞɨɜɚɬɶ ɚɦɩɥɢɬɭɞɧɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɫɢɝɧɚɥɚ. 

Ⱦɥɹ ɷɤɨɧɨɦɢɢ ɜɪɟɦɟɧɢ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɠɟɥɚɬɟɥɶɧɵɦ ɜɪɟɦɟɧɧɨ ɩɪɢɨɫɬɚɧɨɜɢɬɶ ɮɭɧɤɰɢɸ InstAlign 
(ɩɟɪɟɤɥɸɱɢɬɶ ɜ ɫɨɫɬɨɹɧɢɟ Hold) ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȼɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɡɜɟɪɬɤɢ RTSA ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɤɨɪɪɟɤɰɢɹ ɨɠ ɪɫɠɫɶɝɛɠɭ ɬɟɤɭɳɢɟ ɢɡɦɟɪɟ-
ɧɢɹ, ɨɞɧɚɤɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɧɭɠɧɨɟ ɜɪɟɦɹ, ɩɨɫɤɨɥɶɤɭ ɢɡɦɟɧɹɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. 
ɉɨɫɤɨɥɶɤɭ ɧɟ ɜɨɡɧɢɤɚɸɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɩɪɟɪɵɜɚɧɢɹ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɞɚɧɧɵɟ ɤɨɪɪɟɤɰɢɢ ɦɨɝɭɬ ɭɫɬɚɪɟɜɚɬɶ ɫ ɬɟ-
ɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɨɷɬɨɦɭ ɧɚ ɥɟɜɨɣ ɩɚɧɟɥɢ ɩɨɹɜɥɹɟɬɫɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɚɧɧɨ-
ɬɚɰɢɹ, ɭɤɚɡɵɜɚɸɳɚɹ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɧɨɜɥɟɧɢɹ ɤɨɪɪɟɤɰɢɢ. ɂɧɨɝɞɚ ɩɨɹɜɥɹɟɬɫɹ ɚɧɧɨɬɚɰɢɹ "Start IF Flatness 
alignment", ɢɧɮɨɪɦɢɪɭɸɳɚɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɨ ɬɨɦ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ. 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 133 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɚɦɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ 

Эɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ Preset ɢ Mode Preset. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Amptd Alignment  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Auto  – Эɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɧɹɬɚ ɩɨ ɭɦɨɥɱɚɧɢɸ. ɉɪɨɰɟɞɭɪɚ ɤɨɪɪɟɤɰɢɢ ɬɪɟɛɭɟɬɫɹ ɢ ɜɵɩɨɥɧɹɟɬɫɹ 
ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɤɨɝɞɚ ɢɡɦɟɧɹɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɦɝɧɨɜɟɧɧɨɣ ɨɫ-
ɬɚɧɨɜɤɢ ɢɡɦɟɪɟɧɢɣ, ɢɥɢ ɬɪɟɛɭɟɬɫɹ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ 300 ɫɟɤɭɧɞ, ɢɥɢ ɤɨɝɞɚ ɢɡɦɟɧɢɥɚɫɶ ɩɪɢ-
ɦɟɪɧɨ ɧɚ 1°ɋ ɜɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɛɨɪɚ. Эɬɚ ɩɪɨɰɟɞɭɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɨɥɶɤɨ ɜ ɧɚɱɚɥɟ 
ɰɢɤɥɚ ɪɚɡɜɟɪɬɤɢ ɢ ɡɚɧɢɦɚɟɬ ɩɪɢɦɟɪɧɨ ɩɨɥɫɟɤɭɧɞɵ. 

 ȼɨɬ ɧɟɤɨɬɨɪɵɟ ɩɪɢɦɟɪɵ ɭɫɥɨɜɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɪɪɟɤɰɢɹ. Эɬɨ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟ-
ɧɟɧɢɟ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢɥɢ ɩɪɨɫɬɨ ɡɚɩɪɨɫ ɨɞɧɨɤɪɚɬɧɨɣ ɪɚɡɜɟɪɬɤɢ. Ⱦɚɧɧɵɟ ɤɨɪɪɟɤɰɢɢ ɭɫɬɚ-
ɪɟɜɚɸɬ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɛɨɪɚ ɧɚ 5°ɋ ɢɥɢ ɱɟɪɟɡ 25 ɦɢɧɭɬ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɤɨɪɪɟɤɰɢɹ ɬɪɟɛɭɟɬɫɹ ɜ ɪɚɡɧɵɯ ɱɚɫɬɨɬɧɵɯ ɞɢɚɩɚɡɨɧɚɯ ɩɪɢɟɦɧɢɤɚ FieldFox, 
ɞɚɠɟ ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ ɢɡɦɟɧɢɥɚɫɶ, ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɤɨɪɪɟɤɰɢɹ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɢɡɦɟɧɹɟɬ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɨɬɭ. 

∗  OFF  – ɉɪɨɰɟɞɭɪɚ ɤɨɪɪɟɤɰɢɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ. ɉɪɢɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ ɡɚɜɨɞɫɤɢɟ ɡɧɚɱɟɧɢɹ ɤɨɪ-
ɪɟɤɰɢɢ. 

∗  Hold  – ɉɪɨɰɟɞɭɪɚ ɤɨɪɪɟɤɰɢɢ ɨɫɬɚɧɨɜɥɟɧɚ, ɨɞɧɚɤɨ ɤ ɩɨɫɥɟɞɭɸɳɢɦ ɰɢɤɥɚɦ ɪɚɡɜɟɪɬɤɢ ɩɪɢɦɟ-
ɧɹɸɬɫɹ ɩɨɫɥɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɤɨɪɪɟɤɰɢɢ. 

∗  Amptd Align Now  – Ʉɨɪɪɟɤɰɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɨɞɧɨɤɪɚɬɧɨ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɩɨɫɥɟɞɭɸɳɢɦ ɰɢɤ-
ɥɚɦ ɪɚɡɜɟɪɬɤɢ. ȿɫɥɢ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɟ ɞɟɣɫɬɜɭɟɬ ɪɚɡɜɟɪɬɤɚ, ɬɨ ɜɫɟ ɪɚɜɧɨ ɧɟɦɟɞɥɟɧɧɨ ɜɵ-
ɩɨɥɧɹɟɬɫɹ ɤɨɪɪɟɤɰɢɹ. 

ȼ ɧɢɠɧɟɦ ɥɟɜɨɦ ɭɝɥɭ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɨɬɨɛɪɚɠɚɟɬɫɹ ɚɧɧɨɬɚɰɢɹ  Amptd? , ɤɨɝɞɚ ɫɬɚɧɨ-
ɜɹɬɫɹ ɫɨɦɧɢɬɟɥɶɧɵɦɢ ɪɟɡɭɥɶɬɚɬɵ ɚɦɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ. Эɬɨ ɫɩɪɚɜɟɞɥɢɜɨ ɜɫɟɝɞɚ ɜ ɫɨɫɬɨɹɧɢɢ OFF 
ɢ ɭɫɥɨɜɧɨ ɫɩɪɚɜɟɞɥɢɜɨ ɜ ɫɨɫɬɨɹɧɢɢ Auto ɢɥɢ Hold, ɤɨɝɞɚ ɫɚɦɚɹ ɩɨɫɥɟɞɧɹɹ ɤɨɪɪɟɤɰɢɹ ɫɱɢɬɚɟɬɫɹ ɭɫɬɚ-
ɪɟɜɲɟɣ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɤɨɪɪɟɤɰɢɢ ɬɪɚɤɬɚ ɉЧ 

Эɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ Preset ɢ Mode Preset. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  IF Alignment  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Auto  – Эɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɧɹɬɚ ɩɨ ɭɦɨɥɱɚɧɢɸ. ɉɪɨɰɟɞɭɪɚ ɤɨɪɪɟɤɰɢɢ ɬɪɟɛɭɟɬɫɹ ɢ ɜɵɩɨɥɧɹɟɬɫɹ 
ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɤɨɝɞɚ ɢɡɦɟɧɹɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɦɝɧɨɜɟɧɧɨɣ ɨɫ-
ɬɚɧɨɜɤɢ ɢɡɦɟɪɟɧɢɣ, ɢɥɢ ɬɪɟɛɭɟɬɫɹ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ 300 ɫɟɤɭɧɞ, ɢɥɢ ɤɨɝɞɚ ɢɡɦɟɧɢɥɚɫɶ ɩɪɢ-
ɦɟɪɧɨ ɧɚ 1°ɋ ɜɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢɛɨɪɚ. Эɬɚ ɩɪɨɰɟɞɭɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɨɥɶɤɨ ɜ ɧɚɱɚɥɟ 
ɰɢɤɥɚ ɪɚɡɜɟɪɬɤɢ ɢ ɡɚɧɢɦɚɟɬ ɩɪɢɦɟɪɧɨ ɩɨɥɫɟɤɭɧɞɵ. 

 ȼɨɬ ɧɟɤɨɬɨɪɵɟ ɩɪɢɦɟɪɵ ɭɫɥɨɜɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɪɪɟɤɰɢɹ. Эɬɨ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟ-
ɧɟɧɢɟ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢɥɢ ɩɪɨɫɬɨ ɡɚɩɪɨɫ ɨɞɧɨɤɪɚɬɧɨɣ ɪɚɡɜɟɪɬɤɢ. Ⱦɚɧɧɵɟ ɤɨɪɪɟɤɰɢɢ ɭɫɬɚ-
ɪɟɜɚɸɬ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɛɨɪɚ ɧɚ 5°ɋ ɢɥɢ ɱɟɪɟɡ 25 ɦɢɧɭɬ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɤɨɪɪɟɤɰɢɹ ɬɪɟɛɭɟɬɫɹ ɜ ɪɚɡɧɵɯ ɱɚɫɬɨɬɧɵɯ ɞɢɚɩɚɡɨɧɚɯ ɩɪɢɟɦɧɢɤɚ FieldFox, 
ɞɚɠɟ ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ ɢɡɦɟɧɢɥɚɫɶ, ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɤɨɪɪɟɤɰɢɹ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɢɡɦɟɧɹɟɬ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɨɬɭ. 

∗  Hold  – ɉɪɨɰɟɞɭɪɚ ɤɨɪɪɟɤɰɢɢ ɨɫɬɚɧɨɜɥɟɧɚ, ɨɞɧɚɤɨ ɤ ɩɨɫɥɟɞɭɸɳɢɦ ɰɢɤɥɚɦ ɪɚɡɜɟɪɬɤɢ ɩɪɢɦɟ-
ɧɹɸɬɫɹ ɩɨɫɥɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɤɨɪɪɟɤɰɢɢ. 

∗  OFF  – ɉɪɨɰɟɞɭɪɚ ɤɨɪɪɟɤɰɢɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɢ ɨɬɤɥɸɱɚɟɬɫɹ ɮɢɥɶɬɪ ɤɨɦɩɟɧɫɚɰɢɢ ɉɑ. 

∗  IF Align Now  – Ʉɨɪɪɟɤɰɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ 

ȼ ɧɢɠɧɟɦ ɥɟɜɨɦ ɭɝɥɭ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɩɨɹɜɥɹɟɬɫɹ ɚɧɧɨɬɚɰɢɹ  Amptd?  ɜɫɹɤɢɣ ɪɚɡ, ɤɨɝɞɚ 
ɫɱɢɬɚɟɬɫɹ ɭɫɬɚɪɟɜɲɟɣ ɤɨɪɪɟɤɰɢɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɤɬɚ ɉɑ. 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 134 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

10.1.18  Ʌɢɧɢɹ ɞɢɫɩɥɟɹ 

Ʌɢɧɢɹ ɞɢɫɩɥɟɹ – ɷɬɨ ɩɪɨɫɬɨ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɥɢɧɢɹ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɩɨɦɟɫɬɢɬɶ ɧɚ ɥɸɛɨɦ ɚɦɩɥɢɬɭɞɧɨɦ 
ɭɪɨɜɧɟ ɧɚ ɷɤɪɚɧɟ RTSA. Эɬɭ ɥɢɧɢɸ ɩɪɢɦɟɧɹɸɬ ɜ ɤɚɱɟɫɬɜɟ ɜɢɡɭɚɥɶɧɨɝɨ ɨɪɢɟɧɬɢɪɚ. 

  

 Ɋɢɫ. 10-6 Ʌɢɧɢɹ ɞɢɫɩɥɟɹ ɫ ɚɧɧɨɬɚɰɢɟɣ 

Ʉɚɤ ɫɨɡɞɚɬɶ ɢ ɩɟɪɟɦɟɳɚɬɶ ɥɢɧɢɸ ɞɢɫɩɥɟɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Limit  8  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Display Line OFF ON  . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɩɨ ɨɫɢ Y ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ 
 Enter  . ɂɥɢ ɜɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ ɢ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɤɥɚɜɢɲɭ  Enter  . 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 135 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

10.2 Ɉɬɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɨɝɪɚɦɦ 

Ɉɬɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɨɝɪɚɦɦɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɢɡɭɚɥɶɧɭɸ ɢɫɬɨɪɢɸ ɢɡɦɟɪɹɟɦɨɝɨ ɫɩɟɤɬɪɚ. Эɬɨɬ ɬɢɩ ɨɬɨ-
ɛɪɚɠɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɧɟɪɟɝɭɥɹɪɧɵɯ ɫɢɝɧɚɥɨɜ ɢɥɢ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɜɪɟɦɟɧɧɨɝɨ 
ɯɨɞɚ ɭɪɨɜɧɟɣ ɢ ɱɚɫɬɨɬ ɫɢɝɧɚɥɨɜ. 
Эɬɨɬ ɬɢɩ ɨɬɨɛɪɚɠɟɧɢɹ ɧɟɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫ ɤɚɧɚɥɶɧɵɦɢ ɢɡɦɟɪɟɧɢɹɦɢ. 

10.2.1  Ɉɬɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɨɝɪɚɦɦ (ɨɩɰɢɹ RTSA) 

Ɂɞɟɫɶ ɧɚ ɷɤɪɚɧ ɧɚɧɨɫɢɬɫɹ ɫɚɦɚɹ ɩɨɫɥɟɞɧɹɹ ɡɚɩɢɫɶ ɝɪɚɮɢɤɚ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɨɩɤɢ ɪɚɧɟɟ ɧɚɧɟɫɟɧɧɵɯ 
ɡɚɩɢɫɟɣ ɝɪɚɮɢɤɚ. ɉɨ ɠɟɥɚɧɢɸ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨɫɬɪɨɟɧɢɟ "ɠɢɜɨɝɨ" ɝɪɚɮɢɤɚ. 

  

 Ɋɢɫ. 10-7 Ɉɬɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɨɝɪɚɦɦɵ – ɜɢɞ ɫ ɧɚɥɨɠɟɧɢɟɦ (Overlay) 

Ʉɚɤ ɜɵɛɪɚɬɶ ɜɢɞ ɨɬɨɛɪɚɠɟɧɢɹ Spectrogram 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas  1 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Spectrogram . 

Ʉɚɤ ɢɡɦɟɧɢɬɶ ɨɬɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɨɝɪɚɦɦɵ 

ȼɵ ɦɨɠɟɬɟ ɢɡɦɟɧɢɬɶ ɯɚɪɚɤɬɟɪ ɨɬɨɛɪɚɠɟɧɢɹ ɫɩɟɤɬɪɨɝɪɚɦɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɪɚɮɢɤɚ ɞɚɧɧɵɯ. Эɬɚ ɭɫɬɚ-
ɧɨɜɤɚ ɜɥɢɹɟɬ ɧɚ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ ɝɪɚɮɢɤɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɧɚ ɷɤɪɚɧɟ. 

Ⱦɥɹ ɪɟɠɢɦɚ RTSA: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure Setup 4 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Spectrogram View . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Overlay  – ɨɬɨɛɪɚɠɚɟɬɫɹ ɝɪɚɮɢɤ ɞɚɧɧɵɯ ɩɨɜɟɪɯ ɫɩɟɤɬɪɨɝɪɚɦɦɵ ɛɟɡ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ. Ɉɛɳɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ ɝɪɚɮɢɤɚ: 340. 

∗  Top  – ɨɬɨɛɪɚɠɚɟɬɫɹ ɝɪɚɮɢɤ ɞɚɧɧɵɯ ɩɨɞ ɫɩɟɤɬɪɨɝɪɚɦɦɨɣ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ ɝɪɚɮɢɤɚ: 
130. 

∗  Bottom  – ɨɬɨɛɪɚɠɚɟɬɫɹ ɝɪɚɮɢɤ ɞɚɧɧɵɯ ɧɚɞ ɫɩɟɤɬɪɨɝɪɚɦɦɨɣ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ ɝɪɚ-
ɮɢɤɚ: 130. 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 136 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

10.2.2  Ɉɛɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɫɩɟɤɬɪɨɝɪɚɦɦɵ 

ɍɫɬɚɧɨɜɤɚ ɤɪɚɫɧɨɝɨ ɢ ɫɢɧɟɝɨ ɩɪɟɞɟɥɨɜ 

ɐɜɟɬɚ, ɨɬɨɛɪɚɠɚɟɦɵɟ ɧɚ ɷɤɪɚɧɚɯ Waterfall (ɤɚɫɤɚɞɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɨɜ) ɢ Spectrogram, ɯɚɪɚɤɬɟ-
ɪɢɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɢɡɦɟɪɟɧɧɵɯ ɭɪɨɜɧɟɣ ɦɨɳɧɨɫɬɢ: 

• Ʉɪɚɫɧɵɣ – ɧɚɢɛɨɥɶɲɢɟ ɭɪɨɜɧɢ ɦɨɳɧɨɫɬɢ 

• ɋɢɧɢɣ – ɧɚɢɦɟɧɶɲɢɟ ɭɪɨɜɧɢ ɦɨɳɧɨɫɬɢ 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɨɥɧɨɰɜɟɬɧɵɣ ɫɩɟɤɬɪ ɨɬ ɤɪɚɫɧɨɝɨ ɞɨ ɫɢɧɟɝɨ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɨɥɶɤɨ ɫ ɰɜɟɬɚɦɢ ɞɢɫɩɥɟɹ, ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɞɥɹ ɨɬɨ-
ɛɪɚɠɟɧɢɹ ɜ ɩɨɦɟɳɟɧɢɢ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 22.5.2). 

Ɉɬɪɟɝɭɥɢɪɭɣɬɟ "ɤɪɚɫɧɵɣ" ɢ "ɫɢɧɢɣ" ɩɪɟɞɟɥɵ ɞɥɹ ɨɠɢɞɚɟɦɵɯ ɭɪɨɜɧɟɣ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɜɵ ɯɨɬɢɬɟ 
ɢɡɦɟɪɹɬɶ. "ɋɢɧɢɣ" ɩɪɟɞɟɥ ɜɫɟɝɞɚ ɞɨɥɠɟɧ ɛɵɬɶ ɦɟɧɶɲɟ "ɤɪɚɫɧɨɝɨ" ɩɪɟɞɟɥɚ. 

Ⱦɥɹ ɪɟɠɢɦɚ RTSA: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Red Limit  – ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   , ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢɥɢ ɤɥɚɜɢɚɬɭɪɵ ɜɵɛɟɪɢɬɟ ɧɚɢ-

ɛɨɥɶɲɢɣ ɨɠɢɞɚɟɦɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ. Эɬɨɬ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɢ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɪɟɡɭɥɶɬɚɬɵ 
ɢɡɦɟɪɟɧɢɣ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɤɪɚɫɧɵɦ ɰɜɟɬɨɦ. 

∗  Blue Limit  – ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   , ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢɥɢ ɤɥɚɜɢɚɬɭɪɵ ɜɵɛɟɪɢɬɟ ɧɚɢ-

ɦɟɧɶɲɢɣ ɨɠɢɞɚɟɦɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ. Эɬɨɬ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɢ ɛɨɥɟɟ ɧɢɡɤɢɟ ɪɟɡɭɥɶɬɚɬɵ 
ɢɡɦɟɪɟɧɢɣ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɫɢɧɢɦ ɰɜɟɬɨɦ. 

Ʉɚɤ ɩɟɪɟɡɚɩɭɫɬɢɬɶ ɫɩɟɤɬɪɨɝɪɚɦɦɭ 

ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Restart  . 

10.3 Ɂɚɩɢɫɶ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɝɪɚɮɢɤɨɜ (ɨɩɰɢɹ RTSA) 

Ɏɭɧɤɰɢɹ ɡɚɩɢɫɢ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ (Record/Playback) ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɡɚɩɢɫɵɜɚɬɶ ɝɪɚɮɢɤɢ ɰɢɤɥɨɜ ɪɚɡ-
ɜɟɪɬɤɢ RTSA ɢ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɢɯ ɜɩɨɫɥɟɞɫɬɜɢɢ. ɉɨɥɶɡɭɣɬɟɫɶ ɷɬɨɣ ɮɭɧɤɰɢɟɣ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɨɜɟɞɟɧɢɹ 
ɫɩɟɤɬɪɚ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. 

ȼɵ ɦɨɠɟɬɟ ɡɚɩɢɫɵɜɚɬɶ ɝɪɚɮɢɤɢ ɧɟɩɪɟɪɵɜɧɨ, ɡɚɩɢɫɵɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɮɢɤɨɜ (ɫɟɝ-
ɦɟɧɬɨɜ) ɢɥɢ ɡɚɩɢɫɵɜɚɬɶ ɝɪɚɮɢɤɢ ɩɪɢ ɡɚɩɭɫɤɟ ɨɩɪɟɞɟɥɟɧɧɵɦ ɭɪɨɜɧɟɦ ɦɨɳɧɨɫɬɢ. 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɮɭɧɤɰɢɹ GPS, ɬɨ ɜɦɟɫɬɟ ɫ ɝɪɚɮɢɤɚɦɢ ɫɨɯɪɚɧɹɸɬɫɹ ɢ ɜɨɫɩɪɨɢɡɜɨɞɹɬɫɹ ɬɚɤɢɟ 
ɞɚɧɧɵɟ, ɤɚɤ ɤɨɨɪɞɢɧɚɬɵ ɦɟɫɬɚ ɢ ɜɨɡɜɵɲɟɧɢɟ. 

Ɂɚɩɢɫɢ ɦɨɠɧɨ ɫɨɯɪɚɧɹɬɶ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɧɚ ɤɚɪɬɟ ɩɚɦɹɬɢ SD ɢɥɢ ɧɚ 
ɮɥɷɲ-ɦɨɞɭɥɟ USB. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɂɧɮɨɪɦɚɰɢɹ ɫɩɟɤɬɪɚ ɩɥɨɬɧɨɫɬɢ (Density Spectrum) ɧɟ ɡɚɩɢɫɵɜɚɟɬɫɹ. ɋɨɯɪɚɧɹɸɬɫɹ ɜ ɩɚɦɹɬɢ ɬɨɥɶɤɨ ɞɚɧɧɵɟ ɝɪɚ-
ɮɢɤɚ. ɋɦ. ɩɨɞɪɚɡɞɟɥ 10.3.4. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɏɭɧɤɰɢɹ ɡɚɩɢɫɢ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ ɜ ɢɡɦɟɪɟɧɢɹɯ ɫɩɟɤɬɪɚ ɩɥɨɬɧɨɫɬɢ (Density Spectrum) ɢ ɫɩɟɤ-
ɬɪɚ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ (Real-Time Spectrum). Эɬɚ ɮɭɧɤɰɢɹ ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɞɥɹ ɫɩɟɤɬɪɨɝɪɚɦɦ. 
ɋɦ. ɩɨɞɪɚɡɞɟɥ 10.3.4. 

10.3.1  ɑɬɨ ɬɚɤɨɟ ɫɟɫɫɢɢ 

ɋɟɫɫɢɹ ɡɚɩɢɫɢ – ɷɬɨ ɤɨɥɥɟɤɰɢɹ ɡɚɩɢɫɚɧɧɵɯ ɝɪɚɮɢɤɨɜ ɢ ɫɨɫɬɨɹɧɢɣ ɩɪɢɛɨɪɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɛɵɥɢ ɩɨɥɭɱɟ-
ɧɵ ɷɬɢ ɝɪɚɮɢɤɢ. 

ɉɪɟɠɞɟ ɱɟɦ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɡɚɩɢɫɶ, ɧɟɨɛɯɨɞɢɦɨ ɢɧɢɰɢɢɪɨɜɚɬɶ ɧɨɜɭɸ ɫɟɫɫɢɸ ɢɥɢ ɨɬɤɪɵɬɶ ɫɭɳɟ-
ɫɬɜɭɸɳɭɸ ɫɟɫɫɢɸ. ɋɟɫɫɢɢ ɦɨɠɧɨ ɨɬɤɪɵɜɚɬɶ ɜɩɨɫɥɟɞɫɬɜɢɢ ɞɥɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢɥɢ ɞɥɹ ɩɪɨɞɨɥɠɟ-
ɧɢɹ ɡɚɩɢɫɢ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɦɨɠɧɨ ɨɬɤɪɵɬɶ ɬɨɥɶɤɨ ɨɞɧɭ ɫɟɫɫɢɸ. 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 137 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ȼɵ ɡɚɤɪɵɜɚɟɬɟ ɫɟɫɫɢɸ, ɤɨɝɞɚ ɡɚɜɟɪɲɚɟɬɟ ɩɪɨɰɟɫɫ ɡɚɩɢɫɢ ɢɥɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. ɋɟɫɫɢɹ ɡɚɤɪɵɜɚɟɬɫɹ 
ɬɚɤɠɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɩɟɪɚɰɢɢ Preset (ɢɥɢ Mode Preset), ɩɪɢ ɜɵɡɨɜɟ ɫɨɫɬɨɹɧɢɹ ɩɪɢɛɨɪɚ (ɧɚɛɨɪɚ 
ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɚ), ɚ ɬɚɤɠɟ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɢɡ ɪɟɠɢɦɚ RTSA ɜ ɞɪɭɝɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

Ʉɚɠɞɚɹ ɫɟɫɫɢɹ ɫɨɯɪɚɧɹɟɬɫɹ ɧɚ ɡɚɞɚɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɩɚɦɹɬɢ ɜ ɜɢɞɟ ɞɢɪɟɤɬɨɪɢɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɚɛɨɪ 
ɮɚɣɥɨɜ. 

Ʉɚɤ ɞɨɥɝɨ ɦɨɠɟɬ ɞɥɢɬɶɫɹ ɫɟɫɫɢɹ ɡɚɩɢɫɢ? 

ȼɨɡɦɨɠɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɟɫɫɢɢ ɡɚɩɢɫɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɟɥɵɦ ɪɹɞɨɦ ɮɚɤɬɨɪɨɜ. Ʉɥɸɱɟɜɵɦ ɮɚɤɬɨɪɨɦ 
ɹɜɥɹɟɬɫɹ ɪɚɡɦɟɪ ɞɨɫɬɭɩɧɨɣ ɩɚɦɹɬɢ. 

Ʉɨɝɞɚ ɨɬɤɪɵɜɚɟɬɫɹ ɫɟɫɫɢɹ ɢɥɢ ɢɧɢɰɢɢɪɭɟɬɫɹ ɧɨɜɚɹ ɫɟɫɫɢɹ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨ-
ɥɢɱɟɫɬɜɚ ɝɪɚɮɢɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ, ɧɚ ɨɫɧɨɜɟ ɪɚɡɦɟɪɚ ɫɜɨɛɨɞɧɨɣ ɩɚɦɹɬɢ ɢ ɬɟ-
ɤɭɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɨɱɟɤ ɞɚɧɧɵɯ (ɪɚɡɪɟɲɟɧɢɹ). ɉɪɨɰɟɫɫ ɡɚɩɢɫɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɤɨɝɞɚ ɛɭɞɟɬ ɞɨɫɬɢɝ-
ɧɭɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɮɢɤɨɜ. Эɬɚ ɨɰɟɧɤɚ ɜɫɟɝɞɚ ɨɩɢɪɚɟɬɫɹ ɧɚ ɪɚɡɦɟɪ ɫɜɨɛɨɞɧɨɣ ɩɚɦɹɬɢ  
4 Ɇɛɚɣɬ ɭ ɡɚɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɚɦɹɬɢ. ȼɵ ɦɨɠɟɬɟ ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɮɢɤɨɜ, ɱɬɨɛɵ ɭɜɟɥɢ-
ɱɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɡɚɩɢɫɢ.  

ɑɬɨɛɵ ɦɚɤɫɢɦɢɡɢɪɨɜɚɬɶ ɪɚɡɦɟɪ ɫɜɨɛɨɞɧɨɣ ɩɚɦɹɬɢ, ɫɨɯɪɚɧɹɣɬɟ ɡɚɩɢɫɢ ɝɪɚɮɢɤɨɜ ɧɚ ɮɥɷɲ-ɦɨɞɭɥɟ 
USB ɢɥɢ ɧɚ ɤɚɪɬɟ ɩɚɦɹɬɢ SD. Ʉɚɤ ɭɩɪɚɜɥɹɬɶ ɫɟɫɫɢɹɦɢ, ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 10.3.9. 

ȼɵ ɦɨɠɟɬɟ ɨɩɪɟɞɟɥɢɬɶ ɜɨɡɦɨɠɧɭɸ ɞɥɢɬɟɥɶɧɨɫɬɶ ɡɚɩɢɫɢ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɚ Record Interval 
(ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɡɚɩɢɫɵɜɚɟɦɵɦɢ ɝɪɚɮɢɤɚɦɢ) ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 10.3.6). 

Ʉɚɤ ɩɨɫɦɨɬɪɟɬɶ ɢ ɢɡɦɟɧɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ 

ɋɪɚɡɭ ɩɨɫɥɟ ɨɬɤɪɵɜɚɧɢɹ ɢɥɢ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɫɟɫɫɢɢ: 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Session Data  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  TraceRecordLimit <n>  (n – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɮɢ-
ɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɡɚɩɢɫɚɧɵ). 

•  Clear All Records  – ɨɱɢɳɚɟɬ ɷɬɭ ɫɟɫɫɢɸ ɨɬ ɡɚɩɢɫɚɧɧɵɯ ɝɪɚɮɢɤɨɜ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 10.3.9). 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ȽɈИɇȻɈИɀ! Ɉɛɡɛɭɣɠ ɯɮɨɥɱɣɩɨɛɦɷɨɩɤ ɥɦɛɝɣɳɣ Clear All Records ɪɫɣɝɩɟɣɭ ɥ ɪɩɭɠɫɠ ɝɬɠɰ ɟɛɨɨɶɰ ɬɠɬɬɣɤ. 

10.3.2  ɂɡɦɟɧɟɧɢɟ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ FieldFox ɜɨ ɜɪɟɦɹ ɡɚɩɢɫɢ ɢɥɢ  
 ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 

ȼɨ ɜɪɟɦɹ ɡɚɩɢɫɢ 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɭɫɬɚɧɨɜɤɢ ɥɸɛɨɝɨ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ (State) ɜɨ ɜɪɟɦɹ ɡɚ-
ɩɢɫɢ ɩɨɥɭɱɚɟɬ ɩɪɢɪɚɳɟɧɢɟ ɫɱɟɬɱɢɤ State (ɫɦ. ɩɨɞɪɚɡɞɟɥ 10.3.3), ɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɨɯɪɚɧɹɸɬɫɹ 
ɜ ɮɚɣɥɟ ɫɟɫɫɢɢ ɜɦɟɫɬɟ ɫ ɩɟɪɜɵɦ ɝɪɚɮɢɤɨɦ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɡɚɩɢɫɵɜɚɬɶɫɹ ɫ ɧɨɜɨɣ ɭɫɬɚɧɨɜɤɨɣ. ȼɨ 
ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢɡɦɟɧɹɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɚɧɧɨɬɚɰɢɢ ɝɪɚɮɢɤɚ ɢ ɞɢɫɩɥɟɹ. 

ɉɪɢɦɟɧɢɦɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ (State) ɞɥɹ ɨɩɰɢɢ RTSA:  

Acquisition Time, Detector(s), External Gain, Frequency Range, Preamp On/Off, Resolution BW, RF At-
tenuation, Trace State(s), Trigger Settings. 

ȼɨ ɜɪɟɦɹ ɡɚɩɢɫɢ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɞɪɭɝɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɨɬɨɛɪɚɠɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɦɚɫɲɬɚɛ ɢ 
ɨɩɨɪɧɵɣ ɭɪɨɜɟɧɶ), ɨɞɧɚɤɨ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ ɫ ɮɚɣɥɨɦ ɫɟɫɫɢɢ. Эɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬ-
ɪɨɜ ɩɪɨɫɬɨ ɩɨɦɨɝɚɸɬ ɜɚɦ ɧɚɛɥɸɞɚɬɶ ɩɪɨɰɟɫɫɵ ɡɚɩɢɫɢ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. Ɉɧɢ ɧɟ ɢɡɦɟɧɹɸɬ ɞɚɧ-
ɧɵɟ, ɤɨɬɨɪɵɟ ɡɚɩɢɫɵɜɚɸɬɫɹ. 

ȼɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 

ȼɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɢɡɦɟɧɹɬɶ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 
ɫɨɫɬɨɹɧɢɹ. Ɉɞɧɚɤɨ ɜɫɟ ɩɪɨɱɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɨɬɨɛɪɚɠɟɧɢɹ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜɨ ɜɪɟɦɹ ɜɨɫɩɪɨ-
ɢɡɜɟɞɟɧɢɹ ɞɥɹ ɭɞɨɛɫɬɜɚ ɚɧɚɥɢɡɚ ɡɚɩɢɫɚɧɧɵɯ ɞɚɧɧɵɯ. 
ȼ ɪɟɠɢɦɟ RTSA ɜɨɫɩɪɨɢɡɜɨɞɹɬɫɹ ɡɚɩɢɫɢ ɝɪɚɮɢɤɨɜ ɜ ɜɢɞɟ "ɤɚɤ ɟɫɬɶ"; ɩɪɢ ɷɬɨɦ ɧɟɜɨɡɦɨɠɧɨ ɢɡɦɟɧɢɬɶ 
ɫɨɫɬɨɹɧɢɟ ɝɪɚɮɢɤɚ (Trace State). Ɂɞɟɫɶ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɢɤɚɤɨɣ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɡɦɟɪɟɧɢɣ; ɧɟɜɨɡɦɨɠɧɨ ɬɚɤɠɟ ɢɡɜɥɟɱɶ ɢɧɮɨɪɦɚɰɢɸ Density ɢ Spectrogram. ɉɪɢɱɢɧɨɣ ɬɨɦɭ ɹɜɥɹɟɬɫɹ 
ɬɨɬ ɮɚɤɬ, ɱɬɨ ɨɬɨɛɪɚɠɟɧɢɹ Real-Time Spectrum ɢ Density ɜ ɪɟɠɢɦɟ RTSA ɩɨɥɭɱɚɸɬɫɹ ɧɟ ɢɡ ɞɚɧɧɵɯ 
ɝɪɚɮɢɤɚ, ɚ ɜɦɟɫɬɨ ɷɬɨɝɨ ɬɪɟɛɭɸɬ ɧɟɡɚɜɢɫɢɦɨɝɨ ɫɤɨɪɨɫɬɧɨɝɨ ɚɩɩɚɪɚɬɧɨɝɨ ɫɛɨɪɚ ɞɚɧɧɵɯ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 138 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɂɫɤɥɸɱɟɧɢɹ ɜ ɩɪɨɰɟɞɭɪɚɯ ɡɚɩɢɫɢ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 

• ȼɵ ɦɨɠɟɬɟ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɢ ɩɟɪɟɦɟɳɚɬɶ ɦɚɪɤɟɪɵ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ. Ɉɞɧɚɤɨ ɭɩɪɚɜ-
ɥɟɧɢɟ ɩɨɥɨɠɟɧɢɟɦ ɦɚɪɤɟɪɚ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɫɨɫɬɨɹɧɢɢ ɩɪɢɨɫɬɚɧɨɜɤɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
(Paused). 

10.3.3  Ɇɟɬɤɢ ɫɨɫɬɨɹɧɢɹ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɦɟɬɤɢ 

Ʉɨɝɞɚ ɢɡɦɟɧɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɤɚɤɨɝɨ-ɥɢɛɨ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ ɜɨ ɜɪɟɦɹ 
ɡɚɩɢɫɢ, ɬɨ ɭ ɧɨɦɟɪɚ ɩɟɪɜɨɝɨ ɝɪɚɮɢɤɚ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɡɚɩɢɫɵɜɚɬɶɫɹ ɫ ɧɨɜɨɣ ɭɫɬɚɧɨɜɤɨɣ, ɜɫɬɚɜɥɹɟɬɫɹ 
ɦɟɬɤɚ ɫɨɫɬɨɹɧɢɹ (State Tag).  

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɨ ɜɪɟɦɹ ɫɟɫɫɢɢ ɡɚɩɢɫɢ ɜɵ ɦɨɠɟɬɟ ɜɫɬɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɭɸ ɦɟɬɤɭ 
(User Tag) ɞɥɹ ɭɤɚɡɚɧɢɹ ɜɧɟɲɧɟɝɨ ɫɨɛɵɬɢɹ, ɧɚɩɪɢɦɟɪ, ɩɨɜɨɪɨɬɚ ɚɧɬɟɧɧɵ. ȼɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɜɵ ɦɨɠɟɬɟ ɛɵɫɬɪɨ ɩɟɪɟɯɨɞɢɬɶ ɤ ɷɬɢɦ ɦɟɬɤɚɦ. 

ɑɬɨɛɵ ɨɬɥɢɱɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɭɸ ɦɟɬɤɭ ɨɬ ɦɟɬɤɢ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɩɪɨɫɦɨɬɪɟ ɦɟɬɨɤ ɜɨ ɜɪɟɦɹ ɜɨɫɩɪɨ-
ɢɡɜɟɞɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɣ ɫɢɦɜɨɥ ɧɚ ɷɤɪɚɧɟ. 

Эɤɪɚɧɧɚɹ ɚɧɧɨɬɚɰɢɹ 

ȼɨ ɜɪɟɦɹ ɫɟɫɫɢɢ ɡɚɩɢɫɢ ɢɥɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɥɟɜɨɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɥɟɞɭɸ-
ɳɚɹ ɢɧɮɨɪɦɚɰɢɹ: 

 

Ɂɞɟɫɶ: 
•  AutoSession  – ɷɬɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɡɞɚɜɚɟɦɨɟ ɢɦɹ ɞɥɹ ɫɟɫɫɢɣ.  02  – ɷɬɨ ɧɨɦɟɪ, ɤɨɬɨɪɵɣ ɚɜɬɨ-
ɦɚɬɢɱɟɫɤɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɤɚɠɞɨɣ ɧɨɜɨɣ ɫɟɫɫɢɟɣ. ɂɦɹ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ 
ɭɩɪɚɜɥɟɧɢɹ ɫɟɫɫɢɹɦɢ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 10.3.9). 

•  92/95  – ɷɬɨ ɧɨɦɟɪ ɬɟɤɭɳɟɝɨ ɝɪɚɮɢɤɚ ɢ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɮɢɤɨɜ; ɬɟɤɭɳɢɣ ɝɪɚɮɢɤ ɢɦɟɟɬ ɧɨɦɟɪ 
92 ɢɡ 95 ɝɪɚɮɢɤɨɜ ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ. 

•  state 4/5  – ɷɬɨ ɧɨɦɟɪ ɦɟɬɤɢ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɨɤ ɫɨɫɬɨɹɧɢɹ ɢɥɢ ɧɨɦɟɪ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɦɟɬɤɢ: ɧɨɦɟɪ 4 ɢɡ 5 ɦɟɬɨɤ ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ. 

•  *  – ɫɢɦɜɨɥ ɡɜɟɡɞɨɱɤɢ ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɢɡɦɟɧɢɥɨɫɶ ɫɨɫɬɨɹɧɢɟ. ɋɢɦɜɨɥ  #  ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɜɫɬɚɜɥɟɧɚ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ ɦɟɬɤɚ. 

•  Sep.22…  – ɷɬɨ ɞɚɬɚ ɢ ɜɪɟɦɹ ɡɚɩɢɫɢ. 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɮɭɧɤɰɢɹ GPS (ɫɦ. ɪɚɡɞɟɥ 22.10), ɬɨ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɞɢɫɩɥɟɹ ɩɪɢ ɜɨɫɩɪɨɢɡɜɟɞɟ-
ɧɢɢ ɢɧɞɢɰɢɪɭɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɦɟɫɬɚ ɢ ɜɨɡɜɵɲɟɧɢɟ. 

        ɍɄȺɁȺɇɂȿ         

ȿɫɥɢ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɢɥɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɬɨɝɞɚ, ɤɨɝɞɚ ɷɬɨ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨ ɜɚɲɟɦɭ ɦɧɟɧɢɸ, ɩɪɨɜɟɪɶɬɟ 
ɫɥɟɞɭɸɳɟɟ: 

• ɇɟ ɧɚɯɨɞɢɬɫɹ ɥɢ ɪɚɡɜɟɪɬɤɚ ɜ ɫɨɫɬɨɹɧɢɢ  HOLD  ? (ɜɟɪɯɧɹɹ ɥɟɜɚɹ ɚɧɧɨɬɚɰɢɹ) 

• ɉɨɫɦɨɬɪɢɬɟ ɜ ɦɟɧɸ ɪɚɡɜɟɪɬɤɢ (Sweep), ɧɟ ɭɫɬɚɧɨɜɥɟɧ ɥɢ ɧɚ OFF ɩɚɪɚɦɟɬɪ  Continuous  . 

• ɇɟ ɧɚɯɨɞɢɬɫɹ ɥɢ ɡɚɩɢɫɶ ɢɥɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɜ ɫɨɫɬɨɹɧɢɢ  Paused  ? (ɫɪɟɞɧɹɹ ɥɟɜɚɹ ɚɧɧɨɬɚɰɢɹ) 

• ɇɟ ɭɫɬɚɧɨɜɥɟɧ ɥɢ ɧɚ ɞɥɢɬɟɥɶɧɭɸ ɡɚɞɟɪɠɤɭ ɩɚɪɚɦɟɬɪ Interval ɞɥɹ ɡɚɩɢɫɢ ɢɥɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ?  
(ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɮɢɝɭɪɚɰɢɢ) 

10.3.4  Ʉɚɤ ɡɚɩɢɫɚɬɶ ɫɟɫɫɢɸ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Playback  . 

• Ɂɚɬɟɦ ɥɢɛɨ: 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  New Session  , ɥɢɛɨ: 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recall Session  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Open  ɢ 
ɜɵɛɟɪɢɬɟ ɫɟɫɫɢɸ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 139 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recorder Player  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record  . 

 ɋɥɟɜɚ ɨɬ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ ɩɨɹɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  REC  . 

 ȼɨ ɜɪɟɦɹ ɡɚɩɢɫɢ ɜɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ: 
•  Pause Resume  – ɜɪɟɦɟɧɧɚɹ ɩɪɢɨɫɬɚɧɨɜɤɚ ɡɚɩɢɫɢ ɞɨ ɦɨɦɟɧɬɚ ɩɨɜɬɨɪɧɨɝɨ ɧɚɠɚɬɢɹ ɷɬɨɣ ɤɥɚɜɢɲɢ. 
ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɚɟɬɫɹ ɪɚɡɜɟɪɬɤɚ ɬɟɤɭɳɟɝɨ ɝɪɚɮɢɤɚ. ɋɧɨɜɚ ɧɚɠɦɢɬɟ ɷɬɭ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɩɪɨɞɨɥ-
ɠɢɬɶ ɡɚɩɢɫɶ. 

•  Stop  – ɧɟɦɟɞɥɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ ɡɚɩɢɫɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 

∗ ɇɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Play  , ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɡɚɩɢɫɢ ɫ ɧɚɱɚɥɚ. 

∗ ɇɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record  , ɱɬɨɛɵ ɩɪɨɞɨɥɠɢɬɶ ɡɚɩɢɫɶ. 
•  User Tag  – ɧɚɠɦɢɬɟ ɷɬɭ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɜɫɬɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɭɸ ɦɟɬɤɭ ɜ ɡɚ-
ɩɢɫɵɜɚɟɦɵɣ ɝɪɚɮɢɤ. Эɬɨ ɩɨɡɜɨɥɢɬ ɜɚɦ ɛɵɫɬɪɨ ɩɟɪɟɣɬɢ ɤ ɷɬɨɦɭ ɦɟɫɬɭ ɜɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
(ɫɦ. ɩɨɞɪɚɡɞɟɥ 10.3.3). 

10.3.5  Ʉɚɤ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɫɟɫɫɢɸ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ȿɫɥɢ ɫɟɫɫɢɹ ɭɠɟ ɨɬɤɪɵɬɚ, ɩɪɨɩɭɫɬɢɬɟ ɫɥɟɞɭɸɳɢɣ ɩɭɧɤɬ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ: 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Playback Setup  . 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recall Session  .  
Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɫɟɫɫɢɸ ɞɥɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Open  . 

      ɉɊɂɆȿɑȺɇɂȿ        

ȿɫɥɢ ɧɚ ɭɫɬɪɨɣɫɬɜɟ ɩɚɦɹɬɢ ɫɨɞɟɪɠɚɬɫɹ ɡɚɩɢɫɢ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ, ɬɨ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɩɢɫɤɚ ɦɨɠɟɬ ɩɨɧɚɞɨ-
ɛɢɬɶɫɹ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recorder Player  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Play  . 

 ȼɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɥɟɜɚ ɨɬ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ ɷɤɪɚɧɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ 
ɢɧɞɢɤɚɬɨɪ  PLAY  . Ʉɨɝɞɚ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɡɚɩɢɫɢ ɞɨɣɞɟɬ ɞɨ ɤɨɧɰɚ, ɨɧɨ ɜɨɡɨɛɧɨɜɥɹɟɬɫɹ ɫ ɝɪɚɮɢɤɚ 
1 ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɧɟɨɝɪɚɧɢɱɟɧɧɨ ɜ ɮɨɪɦɟ ɡɚɤɨɥɶɰɨɜɚɧɧɨɝɨ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. 

 ȼɨ ɜɪɟɦɹ ɡɚɩɢɫɢ ɜɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ: 
•  Pause Resume  – ɜɪɟɦɟɧɧɚɹ ɩɪɢɨɫɬɚɧɨɜɤɚ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ 
ɜɚɪɢɚɧɬɵ: 

∗ ɇɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Pause Resume  , ɱɬɨɛɵ ɩɪɨɞɨɥɠɢɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ. 

∗ ɇɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Playback State/Tag  . Эɬɨ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɩɪɨɞɨɥɠɢɬɶ ɜɨɫ-
ɩɪɨɢɡɜɟɞɟɧɢɟ ɨɬ ɦɟɬɤɢ ɫɨɫɬɨɹɧɢɹ ɢɥɢ ɫɞɟɥɚɬɶ ɩɪɨɤɪɭɬɤɭ ɦɟɬɨɤ ɫɨɫɬɨɹɧɢɹ. ɋ ɩɨɦɨɳɶɸ ɰɢɮɪɨ-

ɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 1 ɞɨ ɨɛɳɟɝɨ ɤɨɥɢ-

ɱɟɫɬɜɚ ɦɟɬɨɤ ɫɨɫɬɨɹɧɢɹ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 10.3.3). Эɬɨ ɞɟɣɫɬɜɭɟɬ, ɤɨɝɞɚ ɩɪɢɨɫɬɚɧɨɜɥɟɧɨ ɜɨɫɩɪɨɢɡ-
ɜɟɞɟɧɢɟ. 

∗ ɇɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Playback Trace  . Эɬɚ ɤɥɚɜɢɲɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɚɤɬɢɜɢɡɢɪɭ-
ɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɩɚɭɡɵ (Paused). Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɩɪɨɞɨɥɠɢɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ, ɧɚɱɢɧɚɹ ɫ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɝɪɚɮɢɤɚ, ɢɥɢ ɜɪɭɱɧɭɸ ɩɪɨɤɪɭɱɢɜɚɬɶ ɝɪɚɮɢɤɢ. ɋ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, 

ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 1 ɞɨ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɪɚɮɢɤɨɜ. 

•  Stop  – ɧɟɦɟɞɥɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 

∗  Play  – ɡɚɩɭɫɤ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫ ɝɪɚɮɢɤɚ 1. 

∗  Record  – ɜɨɡɨɛɧɨɜɥɟɧɢɟ ɡɚɩɢɫɢ ɫ ɩɨɫɥɟɞɧɟɝɨ ɡɚɩɢɫɚɧɧɨɝɨ  ɝɪɚɮɢɤɚ. 

∗  Record Playback Setup  – ɜɨɡɜɪɚɬ ɜ ɦɟɧɸ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɢɥɢ ɡɚɤɪɵɜɚɧɢɟ ɫɟɫɫɢɢ. 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 140 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

10.3.6 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɩɪɨɰɟɞɭɪɵ ɡɚɩɢɫɢ 

ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɨɰɟɞɭɪɵ ɡɚɩɢɫɢ, ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Playback  . 

•  ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  New Session  ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recall  , ɱɬɨɛɵ 
ɜɵɛɪɚɬɶ ɫɭɳɟɫɬɜɭɸɳɭɸ ɫɟɫɫɢɸ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recording Configuration  . 

ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɟ ɜɚɪɢɚɧɬɵ: 

∗  Record Time  – ɭɫɬɚɧɨɜɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜɪɟɦɟɧɢ ɞɥɹ ɡɚɩɢɫɢ ɝɪɚɮɢɤɨɜ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɚ 
ɭɫɬɚɧɨɜɤɚ ɆȺɏ, ɨɡɧɚɱɚɸɳɚɹ ɛɟɫɤɨɧɟɱɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɩɢɫɢ. ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 1 

ɫɟɤɭɧɞɵ ɞɨ 1 Ɇɫ (ɦɟɝɚɫɟɤɭɧɞɵ) ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬ-
ɧɨɣ ɪɭɱɤɢ. Ʉɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧ ɷɬɨɬ ɩɚɪɚɦɟɬɪ, ɜɨ ɜɪɟɦɹ ɡɚɩɢɫɢ ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɩɨɹɜɥɹɟɬɫɹ 
ɩɨɤɚɡɚɧɢɟ ɬɚɣɦɟɪɚ, ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɨɞɢɬ ɨɛɪɚɬɧɵɣ ɨɬɫɱɟɬ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ. 

∗  Record Source  – ɭɫɬɚɧɨɜɤɚ ɦɟɫɬɚ ɡɚɩɢɫɢ ɜ ɩɨɬɨɤɟ ɞɚɧɧɵɯ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɫɦ. ɨɩɢɫɚɧɢɟ 
"ɂɫɬɨɱɧɢɤ ɡɚɩɢɫɢ" ɜ ɩɨɞɪɚɡɞɟɥɟ 10.3.7). ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  First Active Trace  (ɩɨ ɭɦɨɥɱɚɧɢɸ) – ɷɬɚ ɭɫɬɚɧɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬ ɩɟɪɜɵɣ ɚɤɬɢɜ-
ɧɵɣ ɝɪɚɮɢɤ (1, 2, 3 ɢɥɢ 4), ɬ.ɟ. ɥɸɛɨɟ ɫɨɫɬɨɹɧɢɟ, ɤɪɨɦɟ View ɢɥɢ Blank. 

∗  Trace 1,2,3,4  – ɡɚɩɢɫɶ ɞɚɧɧɵɯ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɝɪɚɮɢɤɚ ɜ ɟɝɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ. 

∗  Record Interval  – ɭɫɬɚɧɨɜɤɚ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɦɟɠɞɭ ɡɚɩɢɫɹɦɢ ɨɬɞɟɥɶɧɵɯ ɝɪɚɮɢɤɨɜ. ɉɨ 
ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɚ ɭɫɬɚɧɨɜɤɚ MIN (ɧɭɥɟɜɨɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɡɚɩɢɫɢ 
ɝɪɚɮɢɤɨɜ). ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 0 ɫɟɤɭɧɞ (ɛɟɡ ɡɚɞɟɪɠɤɢ) ɞɨ 10000 ɫ (ɨɤɨɥɨ ɬɪɟɯ ɱɚɫɨɜ) ɫ ɩɨɦɨ-

ɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

∗  Segment Count  – ɭɫɬɚɧɨɜɤɚ ɤɨɥɢɱɟɫɬɜɚ ɝɪɚɮɢɤɨɜ ɞɥɹ ɡɚɩɢɫɢ, ɩɨɫɥɟ ɱɟɝɨ ɡɚɩɢɫɶ ɚɜɬɨɦɚɬɢ-
ɱɟɫɤɢ ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Pause/Resume  ɢɥɢ  Record  , 
ɱɬɨɛɵ ɡɚɩɢɫɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ N ɝɪɚɮɢɤɨɜ, ɢɥɢ  Stop  , ɱɬɨɛɵ ɡɚɜɟɪɲɢɬɶ ɩɪɨɰɟɞɭɪɭ ɡɚɩɢɫɢ. ɉɨ 
ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɚ ɭɫɬɚɧɨɜɤɚ OFF, ɱɬɨ ɨɡɧɚɱɚɟɬ ɨɬɫɭɬɫɬɜɢɟ ɩɪɟɞɟɥɚ ɤɨɥɢɱɟɫɬɜɚ ɩɨɞɥɟɠɚ-
ɳɢɯ ɡɚɩɢɫɢ ɝɪɚɮɢɤɨɜ.  

 Ʉɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧ ɷɬɨɬ ɩɚɪɚɦɟɬɪ, ɜɨ ɜɪɟɦɹ ɡɚɩɢɫɢ ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɩɨɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɧɢɟ 
ɫɱɟɬɱɢɤɚ, ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɨɞɢɬ ɩɪɹɦɨɣ ɨɬɫɱɟɬ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɪɚɮɢɤɨɜ. 

10.3.7  ɂɫɬɨɱɧɢɤ ɡɚɩɢɫɢ 

ȼ ɪɟɠɢɦɟ RTSA ɜɨɡɦɨɠɧɚ ɡɚɩɢɫɶ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɢɡ ɱɟɬɵɪɟɯ ɜɨɡɦɨɠɧɵɯ ɝɪɚɮɢɤɨɜ. ɉɪɨɫɬɟɣɲɢɣ ɫɩɨɫɨɛ 
ɩɪɢɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ Record/Playback ɫɨɫɬɨɢɬ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɟɪɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɝɪɚɮɢɤɚ (ɩɪɢɧɹɬɨɝɨ 
ɩɨ ɭɦɨɥɱɚɧɢɸ). 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱦɥɹ ɩɨɧɢɦɚɧɢɹ ɫɭɬɢ ɷɬɨɝɨ ɨɛɫɭɠɞɟɧɢɹ ɫɥɟɞɭɟɬ ɢɡɭɱɢɬɶ ɫɨɫɬɨɹɧɢɹ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ (ɫɦ. ɪɚɡɞɟɥ 9.20). 
 

  

 Ɋɢɫ. 10-8 Ɋɟɠɢɦ RTSA: ɩɨɬɨɤ ɞɚɧɧɵɯ ɢ ɬɨɱɤɢ ɞɚɧɧɵɯ ɡɚɩɢɫɢ-ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 141 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ɂɚɩɢɫɶ ɞɚɧɧɵɯ RTSA 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɂɧɮɨɪɦɚɰɢɹ ɫɩɟɤɬɪɚ ɩɥɨɬɧɨɫɬɢ (Density Spectrum) ɧɟ ɡɚɩɢɫɵɜɚɟɬɫɹ. ɋɨɯɪɚɧɹɸɬɫɹ ɜ ɩɚɦɹɬɢ ɬɨɥɶɤɨ ɞɚɧɧɵɟ ɝɪɚ-
ɮɢɤɚ. 

• Ⱦɚɧɧɵɟ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɛɥɨɤɟ ɨɛɪɚɛɨɬɤɢ ɫɨɫɬɨɹɧɢɹ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ. 
• Ⱦɚɧɧɵɟ ɦɨɝɭɬ ɡɚɩɢɫɵɜɚɬɶɫɹ ɢɡ ɝɪɚɮɢɤɨɜ 1, 2, 3 ɢɥɢ 4, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɨɫɬɨɹɧɢɟ ɨɬɨ-
ɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ (Max Hold, Min Hold ɢ ɬ.ɞ.). 

• Ⱦɚɧɧɵɟ ɜɫɟɝɞɚ ɜɨɫɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɬɨɦ ɠɟ ɧɨɦɟɪɟ ɝɪɚɮɢɤɚ, ɤɨɬɨɪɵɣ ɛɵɥ ɡɚɩɢɫɚɧ. ȿɫɥɢ ɜɨ ɜɪɟɦɹ 
ɡɚɩɢɫɢ ɛɵɥɢ ɚɤɬɢɜɧɵ ɱɟɬɵɪɟ ɝɪɚɮɢɤɚ, ɧɨ ɛɵɥ ɡɚɩɢɫɚɧ ɬɨɥɶɤɨ ɨɞɢɧ ɝɪɚɮɢɤ, ɬɨ ɜɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡ-
ɜɟɞɟɧɢɹ ɜɢɞɟɧ ɬɨɥɶɤɨ ɨɞɢɧ ɡɚɩɢɫɚɧɧɵɣ ɝɪɚɮɢɤ. 

10.3.8  Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɰɢɤɥɵ ɪɚɡɜɟɪɬɤɢ ɝɪɚɮɢɤɨɜ ɜɨɫɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɬɨɣ ɫɤɨɪɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɢ 
ɩɨɫɬɪɨɟɧɢɢ ɝɪɚɮɢɤɚ ɧɚ ɷɤɪɚɧɟ. ɋɥɟɞɭɸɳɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɡɚɦɟɞɥɢɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ. 
Ʉɪɨɦɟ ɬɨɝ, ɜɵ ɦɨɠɟɬɟ ɜɪɭɱɧɭɸ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɨɤɪɭɬɤɭ ɨɬɞɟɥɶɧɵɯ ɝɪɚɮɢɤɨɜ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ Play-
back Trace, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɨɤɪɭɬɤɭ ɦɟɬɨɤ ɫɨɫɬɨɹɧɢɣ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɦɟɬɨɤ ɫ ɩɨɦɨɳɶɸ 
ɮɭɧɤɰɢɢ Playback State/Tag (ɫɦ. ɩɨɞɪɚɡɞɟɥ 10.3.5). 

ɑɬɨɛɵ ɡɚɦɟɞɥɢɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɫɟɫɫɢɢ: 

• Ɂɚɩɢɲɢɬɟ ɧɨɜɭɸ ɫɟɫɫɢɸ ɢɥɢ ɨɬɤɪɨɣɬɟ ɫɭɳɟɫɬɜɭɸɳɭɸ ɫɟɫɫɢɸ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Playback Configuration  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Playback Interval  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɟɤɭɧɞɚɯ ɨɬ 0 (ɛɟɡ ɡɚɞɟɪɠɤɢ) ɞɨ 100 ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, 

ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. ɉɨɫɥɟ ɜɜɨɞɚ ɫ ɤɥɚɜɢɚɬɭɪɵ ɧɚɠɦɢɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 

ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

10.3.9  ɍɩɪɚɜɥɟɧɢɟ ɫɟɫɫɢɹɦɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Playback  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Playback Setup  . 

ɋɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɜɵɛɨɪɚ ɜɨɡɦɨɠɧɵ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɫɟɫɫɢɹ ɧɟ ɨɬɤɪɵɬɚ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Storage Device  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ ɞɥɹ ɫɨ-
ɯɪɚɧɟɧɢɹ ɩɨɞɥɟɠɚɳɢɯ ɭɩɪɚɜɥɟɧɢɸ ɫɟɫɫɢɣ. Эɬɚ ɭɫɬɚɧɨɜɤɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɭɫɬɚɧɨɜɤɢ Save/Recall 
Storage Device. 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Internal  – ɩɚɦɹɬɶ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɩɨ ɭɦɨɥɱɚɧɢɸ). 

∗  SD Card  – ɜɧɟɲɧɹɹ ɤɚɪɬɚ ɩɚɦɹɬɢ SD (ɞɨɥɠɧɚ ɛɵɬɶ ɜɫɬɚɜɥɟɧɚ). 

∗  USB  – ɜɧɟɲɧɢɣ ɮɥɷɲ-ɦɨɞɭɥɶ USB (ɞɨɥɠɟɧ ɛɵɬɶ ɜɫɬɚɜɥɟɧ). 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Manage Sessions  . 

      ɉɊɂɆȿɑȺɇɂȿ        

ȿɫɥɢ ɧɚ ɭɫɬɪɨɣɫɬɜɟ ɩɚɦɹɬɢ ɫɨɞɟɪɠɚɬɫɹ ɡɚɩɢɫɢ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ, ɬɨ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɩɢɫɤɚ ɦɨɠɟɬ ɩɨɧɚɞɨ-
ɛɢɬɶɫɹ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ. 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɟ ɜɚɪɢɚɧɬɵ: 

∗  Rename  – ɂɡɦɟɧɢɬɟ ɢɦɹ ɫɟɫɫɢɢ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ FieldFox. ɉɨ ɭɦɨɥɱɚɧɢɸ 
ɩɪɢɧɹɬɨ ɢɦɹ AutoSession (n), ɝɞɟ (n) – ɷɬɨ ɫɥɟɞɭɸɳɢɣ ɧɨɦɟɪ. Ʉɚɤ ɩɨɥɶɡɨɜɚɬɶɫɹ ɬɟɤɫɬɨɜɵɦ ɪɟ-
ɞɚɤɬɨɪɨɦ FieldFox, ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 24.1.1. 



Ⱦɦɛɝɛ 10: ɋɠɡɣɧ ɛɨɛɦɣɢɛɭɩɫɛ ɬɪɠɥɭɫɛ ɝ ɫɠɛɦɷɨɩɧ ɧɛɬɳɭɛɜɠ ɝɫɠɧɠɨɣ (RTSA) – ɩɪɱɣɺ 350 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 142 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗  Sort  – ɋɩɢɫɨɤ ɫɟɫɫɢɣ ɦɨɠɧɨ ɭɩɨɪɹɞɨɱɢɬɶ ɩɨ ɢɦɟɧɢ ( by Name ), ɩɨ ɞɚɬɟ ( by Date ) ɢɥɢ ɩɨ ɪɚɡ-
ɦɟɪɭ ɮɚɣɥɚ ( by Size ). 

∗  Delete  – ɍɞɚɥɟɧɢɟ ɢɡ ɫɩɢɫɤɚ (ɩɨɫɥɟ ɡɚɩɪɨɫɚ ɧɚ ɩɨɞɬɜɟɪɠɞɟɧɢɟ) ɫɨɞɟɪɠɚɧɢɹ ɜɵɛɪɚɧɧɨɣ ɫɟɫ-
ɫɢɢ. 

∗  Copy  – Ʉɨɩɢɪɨɜɚɧɢɟ ɜɵɛɪɚɧɧɨɣ ɫɟɫɫɢɢ ɜ ɞɪɭɝɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ ɢɥɢ ɜ ɬɨ ɠɟ ɫɚɦɨɟ ɭɫɬɪɨɣ-
ɫɬɜɨ ɩɚɦɹɬɢ ɫ ɞɨɛɚɜɥɟɧɢɟɦ "Copy_" ɜ ɧɚɱɚɥɟ ɢɦɟɧɢ, ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɞɭɛɥɢɪɨɜɚɧɢɟ. 

∗  Copy All  – Ʉɨɩɢɪɨɜɚɧɢɟ ɜɫɟɯ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɫɩɢɫɤɟ ɫɟɫɫɢɣ ɜ ɞɪɭɝɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ ɢɥɢ ɜ 
ɬɨ ɠɟ ɫɚɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ ɫ ɞɨɛɚɜɥɟɧɢɟɦ "Copy_" ɜ ɧɚɱɚɥɟ ɢɦɟɧ, ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ 
ɞɭɛɥɢɪɨɜɚɧɢɟ. 

∗  Delete All  – ɍɞɚɥɟɧɢɟ ɜɫɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɟɫɫɢɣ. 

10.3.10  ɉɪɢɦɟɪ ɡɚɩɢɫɢ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ (ɬɨɥɶɤɨ ɪɟɠɢɦ RTSA) 

ɋɥɟɞɭɸɳɢɣ ɩɪɢɦɟɪ ɡɚɩɢɫɢ ɫ ɢɧɬɟɪɜɚɥɚɦɢ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ ɡɚɩɢɫɵɜɚɬɶ ɫɩɟɤɬɪɚɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ 
ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɫ ɷɤɨɧɨɦɢɟɣ ɡɚɧɢɦɚɟɦɨɣ ɩɚɦɹɬɢ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Playback  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  New Session  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recording Configuration  . 

• ɍɫɬɚɧɨɜɢɬɟ  Record Source  ɧɚ Trace 1. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Back  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recorder Player  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record  ɢ ɫɞɟɥɚɣɬɟ ɡɚɩɢɫɶ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɫɟɤɭɧɞ. 

• ɑɬɨɛɵ ɨɫɬɚɧɨɜɢɬɶ ɡɚɩɢɫɶ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Stop  . 

Эɬɭ ɫɟɫɫɢɸ ɦɨɠɧɨ ɜɨɫɩɪɨɢɡɜɟɫɬɢ. ɇɚɩɪɢɦɟɪ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Playback  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Play  . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 143 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

11 Ⱥɧɚɥɢɡɚɬɨɪ ɦɟɲɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɪɟɠɢɦ SA) – ɨɩɰɢɹ 236 

Ɉɩɰɢɹ 236 ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɨɝɪɚɦɦ, ɤɚɫɤɚɞɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɮɭɧɤɰɢɸ 
ɡɚɩɢɫɢ/ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. 
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11.1 Ɉɬɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɨɝɪɚɦɦ ɢ ɤɚɫɤɚɞɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɨɜ 

Ɉɬɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɨɝɪɚɦɦ ɢ ɤɚɫɤɚɞɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɨɜ ɩɨɡɜɨɥɹɸɬ ɨɬɫɥɟɠɢɜɚɬɶ ɯɪɨɧɨɥɨɝɢɸ 
ɢɡɦɟɪɟɧɢɣ ɫɩɟɤɬɪɨɜ. Ʉɚɠɞɵɣ ɬɢɩ ɨɬɨɛɪɚɠɟɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɧɟɪɟɝɭɥɹɪɧɵɯ 
ɫɢɝɧɚɥɨɜ ɢ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɭɪɨɜɧɹ ɫɢɝɧɚɥɨɜ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. 

ɋɩɟɤɬɪɨɝɪɚɦɦɚ (Spectrogram) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɥɢɧɢɸ ɦɨɳɧɨɫɬɢ ɫ ɰɜɟɬɨɜɨɣ ɤɨɞɢ-
ɪɨɜɤɨɣ, ɚ ɤɚɫɤɚɞɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ (Waterfall) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɪɟɯɦɟɪɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɨɜ ɫ 
ɰɜɟɬɧɨɣ ɤɨɞɢɪɨɜɤɨɣ. Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɪɚɡɥɢɱɢɟ ɷɬɢɯ ɜɚɪɢɚɧɬɨɜ ɨɬɨɛɪɚɠɟɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɫɩɟɤ-
ɬɪɨɝɪɚɦɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɟɧɶɲɟ ɩɨɞɪɨɛɧɨɫɬɟɣ, ɱɟɦ ɤɚɫɤɚɞɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ. Ɉɞɧɚɤɨ ɫɩɟɤɬɪɨɝɪɚɦɦɚ 
ɩɨɡɜɨɥɹɟɬ ɧɚɛɥɸɞɚɬɶ ɛɨɥɶɲɟ ɝɪɚɮɢɤɨɜ. 
Ɉɛɚ ɷɬɢ ɜɚɪɢɚɧɬɚ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ ɧɟɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹɯ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɞɚɧɧɵɣ ɞɨɤɭɦɟɧɬ ɫɫɵɥɚɟɬɫɹ ɧɚ ɩɪɨɲɥɵɟ ɝɪɚɮɢɤɢ ɤɚɤ ɧɚ "ɡɚɩɢɫɢ", ɷɬɢ ɝɪɚɮɢɤɢ ɧɟ ɫɨɯɪɚɧɹ-
ɸɬɫɹ ɜ ɜɚɪɢɚɧɬɚɯ ɨɬɨɛɪɚɠɟɧɢɹ Spectrogram ɢ Waterfall. Ɉɧɢ ɩɪɨɫɬɨ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ Field-
Fox. 

11.1.1  Ɉɬɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɨɝɪɚɦɦ 

ȼ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ ɫɩɟɤɬɪɨɝɪɚɦɦ ɜɨɫɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɩɨɫɥɟɞɧɟɝɨ ɝɪɚɮɢɤɚ ɩɨɜɟɪɯ ɫɬɨɩɤɢ ɪɚ-
ɧɟɟ ɡɚɩɢɫɚɧɧɵɯ ɝɪɚɮɢɤɨɜ. ɉɨɫɬɪɨɟɧɢɟ ɬɟɤɭɳɟɝɨ ɝɪɚɮɢɤɚ ɧɚ ɷɤɪɚɧɟ ɹɜɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ (ɧɟ-
ɨɛɹɡɚɬɟɥɶɧɵɦ) ɜɚɪɢɚɧɬɨɦ. 

ȼɫɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜɧɨɫɹɬ ɫɜɨɣ ɜɤɥɚɞ ɜ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɨɬɞɟɥɶ-
ɧɨɝɨ ɝɪɚɮɢɤɚ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɹ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɢɧɞɢɰɢɪɨɜɚɬɶɫɹ ɜ ɪɟ-
ɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ ɫɩɟɤɬɪɨɝɪɚɦɦ. 

• ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ (Frequency Range) – ɫɦ. ɪɚɡɞɟɥ 9.1. 

• Ɋɚɛɨɱɚɹ ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ (Res BW) ɢ ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɜɢ-
ɞɟɨɬɪɚɤɬɚ (Video BW) – ɫɦ. ɪɚɡɞɟɥɵ 9.11 ɢ 9.12. 

• Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ (Acquisition) – ɫɦ. ɪɚɡɞɟɥ 9.15. 

• Ɋɚɡɪɟɲɟɧɢɟ (ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ) – ɫɦ. ɪɚɡɞɟɥ 9.19. 
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Ɉɬɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɨɝɪɚɦɦ – ɜɢɞ ɫ ɧɚɥɨɠɟɧɢɟɦ – ɫ ɦɚɪɤɟɪɚɦɢ ɜɪɟɦɟɧɢ  
ɱɟɪɟɡ 23 ɫɟɤɭɧɞɵ 

Ʉɚɤ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ ɫɩɟɤɬɪɨɝɪɚɦɦ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas  1  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Interference Analysis  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Spectrogram  . 

Ʉɚɤ ɢɡɦɟɧɢɬɶ ɫɩɟɤɬɪɨɝɪɚɦɦɭ 

ȼɵ ɦɨɠɟɬɟ ɢɡɦɟɧɢɬɶ ɯɚɪɚɤɬɟɪ ɨɬɨɛɪɚɠɟɧɢɹ ɫɩɟɤɬɪɨɝɪɚɦɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɪɚɮɢɤɚ ɞɚɧɧɵɯ. Эɬɚ ɭɫɬɚ-
ɧɨɜɤɚ ɜɥɢɹɟɬ ɧɚ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ ɝɪɚɮɢɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɧɚ ɷɤɪɚɧɟ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Spectrogram Settings  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Spectrogram View  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Overlay  – ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ ɞɚɧɧɵɯ ɩɨɜɟɪɯ ɫɩɟɤɬɪɨɝɪɚɦɦɵ ɛɟɡ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ. 

∗  Full Screen  – ɨɬɨɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɨɝɪɚɦɦɵ ɛɟɡ ɝɪɚɮɢɤɚ ɞɚɧɧɵɯ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ 
ɝɪɚɮɢɤɨɜ: 340. 

∗  Top  – ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ ɞɚɧɧɵɯ ɧɚɞ ɫɩɟɤɬɪɨɝɪɚɦɦɨɣ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ ɝɪɚɮɢ-
ɤɨɜ: 130. 

∗  Bottom  – ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ ɞɚɧɧɵɯ ɩɨɞ ɫɩɟɤɬɪɨɝɪɚɦɦɨɣ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ ɝɪɚ-
ɮɢɤɨɜ: 130. 

Ʉɚɤ ɩɟɪɟɡɚɩɭɫɬɢɬɶ ɫɩɟɤɬɪɨɝɪɚɦɦɭ 

ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Restart  . 

Ʉɚɤ ɫɨɡɞɚɬɶ ɦɚɪɤɟɪɵ ɜɪɟɦɟɧɢ 

ɉɨɥɶɡɭɣɬɟɫɶ ɦɚɪɤɟɪɚɦɢ ɜɪɟɦɟɧɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɞɜɭɦɹ ɨɬɨɛɪɚɠɚɟɦɵɦɢ 
ɧɚ ɷɤɪɚɧɟ ɡɚɩɢɫɹɦɢ. ɉɨɫɥɟɞɧɹɹ ɡɚɩɢɫɶ ɩɨɹɜɥɹɟɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Time Markers  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Time  . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 0 (ɡɚɩɢɫɶ ɩɨɫɥɟɞɧɟɝɨ ɰɢɤɥɚ ɪɚɡɜɟɪɬɤɢ) ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨ-

ɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. ɋɢɦɜɨɥɨɦ    ɨɛɨɡɧɚɱɚɟɬɫɹ 

ɦɚɪɤɟɪ ɜɪɟɦɟɧɢ. 



Ⱦɦɛɝɛ 11: Ȼɨɛɦɣɢɛɭɩɫ ɧɠɳɛɹɴɣɰ ɝɩɢɟɠɤɬɭɝɣɤ (ɫɠɡɣɧ SA) – ɩɪɱɣɺ 236  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 145 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Delta  . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 0 (ɡɚɩɢɫɶ ɩɨɫɥɟɞɧɟɝɨ ɰɢɤɥɚ ɪɚɡɜɟɪɬɤɢ) ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨ-

ɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. ɋɢɦɜɨɥɨɦ    ɨɛɨɡɧɚɱɚɟɬɫɹ 

ɞɟɥɶɬɚ-ɦɚɪɤɟɪ. 

• Ɂɧɚɱɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɷɬɢɦɢ ɞɜɭɦɹ ɦɚɪɤɟɪɚɦɢ ɩɪɢ ɬɟɤɭɳɟɣ ɫɤɨɪɨɫɬɢ ɪɚɡɜɟɪɬɤɢ ɢɧ-
ɞɢɰɢɪɭɟɬɫɹ ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɤɚɤ  Delta Time: hh:mm:ss Sec  . 

• ɂɧɞɢɤɚɰɢɹ Invalid (ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ) ɩɨɹɜɥɹɟɬɫɹ, ɤɨɝɞɚ ɡɚɩɢɫɶ ɝɪɚɮɢɤɚ ɨɬ-
ɫɭɬɫɬɜɭɟɬ ɭ ɨɞɧɨɝɨ ɢɥɢ ɞɜɭɯ ɷɬɢɯ ɦɚɪɤɟɪɨɜ. 

ɍɫɪɟɞɧɟɧɢɟ 

ȼɵ ɦɨɠɟɬɟ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɭɫɪɟɞɧɟɧɢɟ ɛɚɡɨɜɵɯ ɢɡɦɟɪɟɧɢɣ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  , ɡɚɬɟɦ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  State [Average]  . Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 
9.21. 

11.1.2  Ɉɛɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɪɟɠɢɦɨɜ ɨɬɨɛɪɚɠɟɧɢɹ Waterfall  
ɢ Spectrogram 

ɍɫɬɚɧɨɜɤɚ ɤɪɚɫɧɵɯ ɢ ɫɢɧɢɯ ɩɪɟɞɟɥɨɜ 

Ɋɚɡɥɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɢɡɦɟɪɟɧɧɵɯ ɭɪɨɜɧɟɣ ɦɨɳɧɨɫɬɢ ɨɛɨɡɧɚɱɚɸɬɫɹ ɜ ɪɟɠɢɦɚɯ Waterfall ɢ Spectrogram 
ɪɚɡɧɵɦɢ ɰɜɟɬɚɦɢ: 

• Ʉɪɚɫɧɵɣ – ɧɚɢɛɨɥɶɲɢɟ ɭɪɨɜɧɢ ɦɨɳɧɨɫɬɢ 

• ɋɢɧɢɣ – ɧɚɢɦɟɧɶɲɢɟ ɭɪɨɜɧɢ ɦɨɳɧɨɫɬɢ 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɨɥɧɨɰɜɟɬɧɵɣ ɫɩɟɤɬɪ ɨɬ ɤɪɚɫɧɨɝɨ ɞɨ ɫɢɧɟɝɨ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɨɥɶɤɨ ɫ ɰɜɟɬɚɦɢ ɞɢɫɩɥɟɹ, ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɞɥɹ ɨɬɨ-
ɛɪɚɠɟɧɢɹ ɜ ɩɨɦɟɳɟɧɢɢ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 22.4.2). 

Ɉɬɪɟɝɭɥɢɪɭɣɬɟ "ɤɪɚɫɧɵɣ" ɢ "ɫɢɧɢɣ" ɩɪɟɞɟɥɵ ɞɥɹ ɨɠɢɞɚɟɦɵɯ ɭɪɨɜɧɟɣ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɜɵ ɯɨɬɢɬɟ 
ɢɡɦɟɪɹɬɶ. "ɋɢɧɢɣ" ɩɪɟɞɟɥ ɜɫɟɝɞɚ ɞɨɥɠɟɧ ɛɵɬɶ ɦɟɧɶɲɟ "ɤɪɚɫɧɨɝɨ" ɩɪɟɞɟɥɚ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Spectrogram/Waterfall Settings  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Red Limit  – ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   , ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢɥɢ ɤɥɚɜɢɚɬɭɪɵ ɜɵɛɟɪɢɬɟ ɧɚɢ-

ɛɨɥɶɲɢɣ ɨɠɢɞɚɟɦɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ. Эɬɨɬ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɢ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɪɟɡɭɥɶɬɚɬɵ 
ɢɡɦɟɪɟɧɢɣ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɤɪɚɫɧɵɦ ɰɜɟɬɨɦ. 

∗  Blue Limit  – ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   , ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢɥɢ ɤɥɚɜɢɚɬɭɪɵ ɜɵɛɟɪɢɬɟ ɧɚɢ-

ɦɟɧɶɲɢɣ ɨɠɢɞɚɟɦɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ. Эɬɨɬ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɢ ɛɨɥɟɟ ɧɢɡɤɢɟ ɪɟɡɭɥɶɬɚɬɵ 
ɢɡɦɟɪɟɧɢɣ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɫɢɧɢɦ ɰɜɟɬɨɦ. 

Ʉɚɤ ɩɟɪɟɡɚɩɭɫɬɢɬɶ ɫɩɟɤɬɪɨɝɪɚɦɦɭ 

ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Restart  . 

ɍɫɪɟɞɧɟɧɢɟ 

ȼɵ ɦɨɠɟɬɟ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɭɫɪɟɞɧɟɧɢɟ ɛɚɡɨɜɵɯ ɢɡɦɟɪɟɧɢɣ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas  4  , ɡɚɬɟɦ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Average Type  . Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 9.21. 

ɉɪɟɞɭɫɬɚɧɨɜɤɚ ɢɡɦɟɪɟɧɢɣ 

ɉɪɟɞɭɫɬɚɧɨɜɤɚ ɢɡɦɟɪɟɧɢɣ ɩɟɪɟɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɨɥɶɤɨ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɨɬɨɛɪɚɠɟɧɢɹ Spectro-
gram ɢ Waterfall ɢ ɧɟ ɡɚɬɪɚɝɢɜɚɟɬ ɭɫɬɚɧɨɜɤɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 
• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Preset  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Meas Preset  . 



Ⱦɦɛɝɛ 11: Ȼɨɛɦɣɢɛɭɩɫ ɧɠɳɛɹɴɣɰ ɝɩɢɟɠɤɬɭɝɣɤ (ɫɠɡɣɧ SA) – ɩɪɱɣɺ 236  
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11.1.3  Ʉɚɫɤɚɞɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɨɜ (Waterfall) 

ɇɚ ɞɢɫɩɥɟɟ Waterfall ɜɫɟɝɞɚ ɫɬɪɨɢɬɫɹ "ɠɢɜɨɣ" ɝɪɚɮɢɤ. Ȼɨɥɟɟ ɫɬɚɪɵɟ ɡɚɩɢɫɢ ɝɪɚɮɢɤɨɜ ɨɬɨɞɜɢɝɚɸɬɫɹ ɨɬ 
ɨɬɨɛɪɚɠɚɟɦɨɝɨ ɝɪɚɮɢɤɚ ɢ ɦɨɝɭɬ ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ ɷɤɪɚɧɚ. ȼɜɢɞɭ ɷɬɨɝɨ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɬɟɤɭɳɟɝɨ 
ɝɪɚɮɢɤɚ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɩɨɥɶɡɭɣɬɟɫɶ ɭɫɬɚɧɨɜɤɚɦɢ ɦɚɫɲɬɚɛɚ ɢ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (ɫɦ. ɪɚɡɞɟɥ 
9.4). 

      ɉɊɂɆȿɑȺɇɂȿ        

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɞɚɧɧɵɣ ɞɨɤɭɦɟɧɬ ɫɫɵɥɚɟɬɫɹ ɧɚ ɩɪɨɲɥɵɟ ɝɪɚɮɢɤɢ ɤɚɤ ɧɚ "ɡɚɩɢɫɢ", ɷɬɢ ɝɪɚɮɢɤɢ ɧɟ ɫɨɯɪɚɧɹ-
ɸɬɫɹ ɜ ɩɚɦɹɬɢ. Ɉɧɢ ɩɪɨɫɬɨ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 
 

 

Ʉɚɫɤɚɞɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ, ɭɦɟɪɟɧɧɵɣ ɭɝɨɥ, ɫ ɜɪɟɦɟɧɧɵɦɢ ɦɚɪɤɟɪɚɦɢ ɱɟɪɟɡ 1 ɦɢɧɭɬɭ 
 
ȼɫɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜɧɨɫɹɬ ɫɜɨɣ ɜɤɥɚɞ ɜ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɨɬɞɟɥɶ-
ɧɨɝɨ ɝɪɚɮɢɤɚ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɹ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɢɧɞɢɰɢɪɨɜɚɬɶɫɹ ɜ ɪɟ-
ɠɢɦɟ  ɤɚɫɤɚɞɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ. 

• ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ (Frequency Range) – ɫɦ. ɪɚɡɞɟɥ 9.1. 

• Ɋɚɛɨɱɚɹ ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ (Res BW) ɢ ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɜɢ-
ɞɟɨɬɪɚɤɬɚ (Video BW) – ɫɦ. ɪɚɡɞɟɥɵ 9.11 ɢ 9.12. 

• Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ (Acquisition) – ɫɦ. ɪɚɡɞɟɥ 9.15. 

• Ɋɚɡɪɟɲɟɧɢɟ (ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ) – ɫɦ. ɪɚɡɞɟɥ 9.19. 

ɍɝɨɥ ɤɚɫɤɚɞɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ (Waterfall Angle) 

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɩɨɤɚɡɵɜɚɬɶ ɝɪɚɮɢɤɢ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɢɥɢ ɦɟɧɟɟ ɩɨɞɪɨɛɧɨ. ɑɟɦ ɛɨɥɶɲɟ ɩɨɞ-
ɪɨɛɧɨɫɬɟɣ, ɬɟɦ ɦɟɧɶɲɟ ɡɚɩɢɫɟɣ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Waterfall Settings  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Waterfall Angle  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Moderate  (ɭɦɟɪɟɧɧɵɣ ɭɝɨɥ) – ɤɨɦɩɪɨɦɢɫɫɧɵɣ ɜɚɪɢɚɧɬ ɦɟɠɞɭ ɩɨɞɪɨɛɧɨɫɬɹɦɢ ɢ ɤɨɥɢɱɟɫɬɜɨɦ 
ɡɚɩɢɫɟɣ. 

∗  Steep  – ɦɟɧɶɲɟ ɩɨɞɪɨɛɧɨɫɬɟɣ ɩɪɢ ɛɨɥɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ ɡɚɩɢɫɟɣ. 

∗  Gradual  – ɧɚɢɛɨɥɟɟ ɩɨɞɪɨɛɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɡɚɩɢɫɟɣ. 

∗  Wide Angle  – ɭɦɟɪɟɧɧɵɣ ɭɝɨɥ ɫ ɭɜɟɥɢɱɟɧɧɵɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɦɟɠɞɭ ɡɚɩɢɫɹɦɢ. 

Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 11.1.2 ɡɚ ɨɩɢɫɚɧɢɟɦ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɨɜ Red Limit ɢ Blue Limit. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 147 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

11.2 Ɂɚɩɢɫɶ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɝɪɚɮɢɤɨɜ (ɨɩɰɢɹ SA) 

Ɏɭɧɤɰɢɹ ɡɚɩɢɫɢ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ (Record/Playback) ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɡɚɩɢɫɵɜɚɬɶ ɝɪɚɮɢɤɢ ɰɢɤɥɨɜ ɪɚɡ-
ɜɟɪɬɤɢ SA ɢ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɢɯ ɜɩɨɫɥɟɞɫɬɜɢɢ. ɉɨɥɶɡɭɣɬɟɫɶ ɷɬɨɣ ɮɭɧɤɰɢɟɣ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɨɜɟɞɟɧɢɹ 
ɫɩɟɤɬɪɚ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. 

ȼɵ ɦɨɠɟɬɟ ɡɚɩɢɫɵɜɚɬɶ ɝɪɚɮɢɤɢ ɧɟɩɪɟɪɵɜɧɨ, ɡɚɩɢɫɵɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɮɢɤɨɜ (ɫɟɝ-
ɦɟɧɬɨɜ) ɢɥɢ ɡɚɩɢɫɵɜɚɬɶ ɝɪɚɮɢɤɢ ɩɪɢ ɡɚɩɭɫɤɟ ɨɩɪɟɞɟɥɟɧɧɵɦ ɭɪɨɜɧɟɦ ɦɨɳɧɨɫɬɢ. 

Ɇɨɠɧɨ ɡɚɩɢɫɵɜɚɬɶ ɝɪɚɮɢɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɥɸɛɵɯ ɬɢɩɨɜ ɢɡɦɟɪɟɧɢɣ (ɧɚɩɪɢɦɟɪ, ɢɡɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ ɜ 
ɤɚɧɚɥɟ ɢɥɢ ɢɡɦɟɪɟɧɢɣ ɲɢɪɢɧɵ ɡɚɧɢɦɚɟɦɨɣ ɩɨɥɨɫɵ ɱɚɫɬɨɬ). Ⱦɥɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɝɪɚɮɢɤɨɜ ɦɨɠɧɨ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɥɸɛɵɦ ɬɢɩɨɦ ɨɬɨɛɪɚɠɟɧɢɹ – ɫɩɟɤɬɪɨɝɪɚɦɦɨɣ ɢɥɢ ɤɚɫɤɚɞɧɵɦ ɨɬɨɛɪɚɠɟɧɢɟɦ. 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɮɭɧɤɰɢɹ GPS, ɬɨ ɜɦɟɫɬɟ ɫ ɝɪɚɮɢɤɚɦɢ ɫɨɯɪɚɧɹɸɬɫɹ ɢ ɜɨɫɩɪɨɢɡɜɨɞɹɬɫɹ ɬɚɤɢɟ 
ɞɚɧɧɵɟ, ɤɚɤ ɤɨɨɪɞɢɧɚɬɵ ɦɟɫɬɚ ɢ ɜɨɡɜɵɲɟɧɢɟ. 

Ɂɚɩɢɫɢ ɦɨɠɧɨ ɫɨɯɪɚɧɹɬɶ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɧɚ ɤɚɪɬɟ ɩɚɦɹɬɢ SD ɢɥɢ ɧɚ 
ɮɥɷɲ-ɦɨɞɭɥɟ USB. 

11.2.1  ɑɬɨ ɬɚɤɨɟ ɫɟɫɫɢɢ 

ɋɟɫɫɢɹ ɡɚɩɢɫɢ – ɷɬɨ ɤɨɥɥɟɤɰɢɹ ɡɚɩɢɫɚɧɧɵɯ ɝɪɚɮɢɤɨɜ ɢ ɫɨɫɬɨɹɧɢɣ ɩɪɢɛɨɪɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɛɵɥɢ ɩɨɥɭɱɟ-
ɧɵ ɷɬɢ ɝɪɚɮɢɤɢ. 

ɉɪɟɠɞɟ ɱɟɦ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɡɚɩɢɫɶ, ɧɟɨɛɯɨɞɢɦɨ ɢɧɢɰɢɢɪɨɜɚɬɶ ɧɨɜɭɸ ɫɟɫɫɢɸ ɢɥɢ ɨɬɤɪɵɬɶ ɫɭɳɟ-
ɫɬɜɭɸɳɭɸ ɫɟɫɫɢɸ. ɋɟɫɫɢɢ ɦɨɠɧɨ ɨɬɤɪɵɜɚɬɶ ɜɩɨɫɥɟɞɫɬɜɢɢ ɞɥɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢɥɢ ɞɥɹ ɩɪɨɞɨɥɠɟ-
ɧɢɹ ɡɚɩɢɫɢ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɦɨɠɧɨ ɨɬɤɪɵɬɶ ɬɨɥɶɤɨ ɨɞɧɭ ɫɟɫɫɢɸ. 

ȼɵ ɡɚɤɪɵɜɚɟɬɟ ɫɟɫɫɢɸ, ɤɨɝɞɚ ɡɚɜɟɪɲɚɟɬɟ ɩɪɨɰɟɫɫ ɡɚɩɢɫɢ ɢɥɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. ɋɟɫɫɢɹ ɡɚɤɪɵɜɚɟɬɫɹ 
ɬɚɤɠɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɩɟɪɚɰɢɢ Preset (ɢɥɢ Mode Preset), ɩɪɢ ɜɵɡɨɜɟ ɫɨɫɬɨɹɧɢɹ (ɧɚɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ 
ɩɪɢɛɨɪɚ), ɚ ɬɚɤɠɟ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɢɡ ɪɟɠɢɦɚ SA ɜ ɞɪɭɝɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

Ʉɚɠɞɚɹ ɫɟɫɫɢɹ ɫɨɯɪɚɧɹɟɬɫɹ ɧɚ ɡɚɞɚɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɩɚɦɹɬɢ ɜ ɜɢɞɟ ɞɢɪɟɤɬɨɪɢɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɚɛɨɪ 
ɮɚɣɥɨɜ. 

Ʉɚɤ ɞɨɥɝɨ ɦɨɠɟɬ ɞɥɢɬɶɫɹ ɫɟɫɫɢɹ ɡɚɩɢɫɢ? 

ȼɨɡɦɨɠɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɟɫɫɢɢ ɡɚɩɢɫɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɟɥɵɦ ɪɹɞɨɦ ɮɚɤɬɨɪɨɜ. Ʉɥɸɱɟɜɵɦ ɮɚɤɬɨɪɨɦ 
ɹɜɥɹɟɬɫɹ ɪɚɡɦɟɪ ɞɨɫɬɭɩɧɨɣ ɩɚɦɹɬɢ. 

Ʉɨɝɞɚ ɨɬɤɪɵɜɚɟɬɫɹ ɫɟɫɫɢɹ ɢɥɢ ɢɧɢɰɢɢɪɭɟɬɫɹ ɧɨɜɚɹ ɫɟɫɫɢɹ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨ-
ɥɢɱɟɫɬɜɚ ɝɪɚɮɢɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ, ɧɚ ɨɫɧɨɜɟ ɪɚɡɦɟɪɚ ɫɜɨɛɨɞɧɨɣ ɩɚɦɹɬɢ ɢ ɬɟ-
ɤɭɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɨɱɟɤ ɞɚɧɧɵɯ (ɪɚɡɪɟɲɟɧɢɹ). ɉɪɨɰɟɫɫ ɡɚɩɢɫɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɤɨɝɞɚ ɛɭɞɟɬ ɞɨɫɬɢɝ-
ɧɭɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɮɢɤɨɜ. Эɬɚ ɨɰɟɧɤɚ ɜɫɟɝɞɚ ɨɩɢɪɚɟɬɫɹ ɧɚ ɪɚɡɦɟɪ ɫɜɨɛɨɞɧɨɣ ɩɚɦɹɬɢ  
4 Ɇɛɚɣɬ ɭ ɡɚɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɚɦɹɬɢ. ȼɵ ɦɨɠɟɬɟ ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɮɢɤɨɜ, ɱɬɨɛɵ ɭɜɟɥɢ-
ɱɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɡɚɩɢɫɢ. ɉɨɫɥɟ ɨɬɤɪɵɬɢɹ ɫɟɫɫɢɢ ɧɟɜɨɡɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɪɚɡɪɟɲɟɧɢɹ. 

ɑɬɨɛɵ ɦɚɤɫɢɦɢɡɢɪɨɜɚɬɶ ɪɚɡɦɟɪ ɫɜɨɛɨɞɧɨɣ ɩɚɦɹɬɢ, ɫɨɯɪɚɧɹɣɬɟ ɡɚɩɢɫɢ ɝɪɚɮɢɤɨɜ ɧɚ ɮɥɷɲ-ɦɨɞɭɥɟ 
USB ɢɥɢ ɧɚ ɤɚɪɬɟ ɩɚɦɹɬɢ SD. Ʉɚɤ ɭɩɪɚɜɥɹɬɶ ɫɟɫɫɢɹɦɢ, ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 11.2.9. 

ȼɵ ɦɨɠɟɬɟ ɨɩɪɟɞɟɥɢɬɶ ɜɨɡɦɨɠɧɭɸ ɞɥɢɬɟɥɶɧɨɫɬɶ ɡɚɩɢɫɢ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɚ Record Interval 
(ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɡɚɩɢɫɵɜɚɟɦɵɦɢ ɝɪɚɮɢɤɚɦɢ) ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 11.2.6). 

Ʉɚɤ ɩɨɫɦɨɬɪɟɬɶ ɢ ɢɡɦɟɧɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɢɫɟɣ 

ɋɪɚɡɭ ɩɨɫɥɟ ɨɬɤɪɵɜɚɧɢɹ ɢɥɢ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɫɟɫɫɢɢ: 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Session Data  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trace Record Limit <n>  (n – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɚ-
ɮɢɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɡɚɩɢɫɚɧɵ). 

•  Clear All Records  – ɨɱɢɳɚɟɬ ɷɬɭ ɫɟɫɫɢɸ ɨɬ ɡɚɩɢɫɚɧɧɵɯ ɝɪɚɮɢɤɨɜ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 11.2.9). 



Ⱦɦɛɝɛ 11: Ȼɨɛɦɣɢɛɭɩɫ ɧɠɳɛɹɴɣɰ ɝɩɢɟɠɤɬɭɝɣɤ (ɫɠɡɣɧ SA) – ɩɪɱɣɺ 236  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 148 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

11.2.2  ɂɡɦɟɧɟɧɢɟ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ FieldFox ɜɨ ɜɪɟɦɹ ɡɚɩɢɫɢ ɢɥɢ  
 ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 

ȼɨ ɜɪɟɦɹ ɡɚɩɢɫɢ 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɭɫɬɚɧɨɜɤɢ ɥɸɛɨɝɨ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ (State) ɜɨ ɜɪɟɦɹ ɡɚ-
ɩɢɫɢ ɩɨɥɭɱɚɟɬ ɩɪɢɪɚɳɟɧɢɟ ɫɱɟɬɱɢɤ State (ɫɦ. ɩɨɞɪɚɡɞɟɥ 11.2.3), ɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɨɯɪɚɧɹɸɬɫɹ 
ɜ ɮɚɣɥɟ ɫɟɫɫɢɢ ɜɦɟɫɬɟ ɫ ɩɟɪɜɵɦ ɝɪɚɮɢɤɨɦ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɡɚɩɢɫɵɜɚɬɶɫɹ ɫ ɧɨɜɨɣ ɭɫɬɚɧɨɜɤɨɣ. ȼɨ 
ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢɡɦɟɧɹɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɚɧɧɨɬɚɰɢɢ ɝɪɚɮɢɤɚ ɢ ɞɢɫɩɥɟɹ. 

ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ (State): Frequency Range, Resolution BW, Video BW, Zerospan 
Sweep Time, Sweep Acquisition, Preamp On/Off, Attenuation, Detector, Average Type, Trigger Settings, 
Independent Source. 

ȼɨ ɜɪɟɦɹ ɡɚɩɢɫɢ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɞɪɭɝɢɟ ɭɫɬɚɧɨɜɤɢ ɞɢɫɩɥɟɹ (ɧɚɩɪɢɦɟɪ, ɦɚɫɲɬɚɛ ɢ ɨɩɨɪɧɵɣ ɭɪɨɜɟɧɶ), 
ɨɞɧɚɤɨ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ ɫ ɮɚɣɥɨɦ ɫɟɫɫɢɢ. Эɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɫɬɨ ɩɨɦɨɝɚɸɬ 
ɜɚɦ ɧɚɛɥɸɞɚɬɶ ɩɪɨɰɟɫɫɵ ɡɚɩɢɫɢ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. Ɉɧɢ ɧɟ ɢɡɦɟɧɹɸɬ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɡɚɩɢɫɵɜɚ-
ɸɬɫɹ. 

ȼɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 

ȼɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɢɡɦɟɧɹɬɶ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 
ɫɨɫɬɨɹɧɢɹ. Ɉɞɧɚɤɨ ɜɫɟ ɩɪɨɱɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɢɫɩɥɟɹ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟ-
ɞɟɧɢɹ ɞɥɹ ɭɞɨɛɫɬɜɚ ɚɧɚɥɢɡɚ ɡɚɩɢɫɚɧɧɵɯ ɞɚɧɧɵɯ. 
Ɂɚɩɢɫɢ ɦɨɝɭɬ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɬɢɩɚɯ ɢɡɦɟɪɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɢɡɦɟɪɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɤɚ-
ɧɚɥɟ ɢɥɢ ɢɡɦɟɪɟɧɢɟ ɲɢɪɢɧɵ ɡɚɧɢɦɚɟɦɨɣ ɩɨɥɨɫɵ ɱɚɫɬɨɬ. ȿɫɥɢ ɡɚɩɢɫɚɧɧɵɟ ɞɚɧɧɵɟ ɧɟɫɨɜɦɟɫɬɢɦɵ ɫ 
ɞɚɧɧɵɦ ɬɢɩɨɦ ɢɡɦɟɪɟɧɢɣ, ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɫɨɨɛɳɟɧɢɟ MEAS UNCAL . 

Ⱦɚɧɧɵɟ ɦɨɝɭɬ ɬɚɤɠɟ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɪɟɠɢɦɚɯ ɨɬɨɛɪɚɠɟɧɢɹ Spectrogram ɢ Waterfall. 

ɂɫɤɥɸɱɟɧɢɹ ɜ ɩɪɨɰɟɞɭɪɚɯ ɡɚɩɢɫɢ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 

• ȼɵ ɦɨɠɟɬɟ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɢ ɩɟɪɟɦɟɳɚɬɶ ɦɚɪɤɟɪɵ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ. Ɉɞɧɚɤɨ ɭɩɪɚɜ-
ɥɟɧɢɟ ɩɨɥɨɠɟɧɢɟɦ ɦɚɪɤɟɪɚ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɫɨɫɬɨɹɧɢɢ ɩɪɢɨɫɬɚɧɨɜɤɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
(Paused). 

• Ⱦɚɧɧɵɟ ɤɨɪɪɟɤɰɢɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ ɫɨɯɪɚɧɹɸɬɫɹ ɫ ɮɚɣɥɨɦ ɫɟɫɫɢɢ. Ʉɨɪɪɟɤɰɢɹ 
ɞɨɩɭɫɤɚɟɬɫɹ ɬɚɤɠɟ ɜɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. Ɉɩɢɫɚɧɢɟ ɤɨɪɪɟɤɰɢɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 
ɩɨɥɹ ɩɪɢɜɟɞɟɧɨ ɜ ɪɚɡɞɟɥɟ 9.8. 

• Ɏɭɧɤɰɢɹ ɫɱɟɬɧɨɝɨ ɱɚɫɬɨɬɨɦɟɪɚ ɭ ɦɚɪɤɟɪɚ (ɫɦ. ɪɚɡɞɟɥ 9.28) ɧɟ ɪɚɡɪɟɲɟɧɚ ɜɨ ɜɪɟɦɹ ɡɚɩɢɫɢ ɢɥɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. 

11.2.3  Ɇɟɬɤɢ ɫɨɫɬɨɹɧɢɹ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɦɟɬɤɢ 

Ʉɨɝɞɚ ɢɡɦɟɧɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɤɚɤɨɝɨ-ɥɢɛɨ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɩɚɪɚɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɹ ɜɨ ɜɪɟɦɹ 
ɡɚɩɢɫɢ, ɬɨ ɭ ɧɨɦɟɪɚ ɩɟɪɜɨɝɨ ɝɪɚɮɢɤɚ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɡɚɩɢɫɵɜɚɬɶɫɹ ɫ ɧɨɜɨɣ ɭɫɬɚɧɨɜɤɨɣ, ɜɫɬɚɜɥɹɟɬɫɹ 
ɦɟɬɤɚ ɫɨɫɬɨɹɧɢɹ (State Tag).  

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɨ ɜɪɟɦɹ ɫɟɫɫɢɢ ɡɚɩɢɫɢ ɜɵ ɦɨɠɟɬɟ ɜɫɬɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɭɸ ɦɟɬɤɭ 
(User Tag) ɞɥɹ ɭɤɚɡɚɧɢɹ ɜɧɟɲɧɟɝɨ ɫɨɛɵɬɢɹ, ɧɚɩɪɢɦɟɪ, ɩɨɜɨɪɨɬɚ ɚɧɬɟɧɧɵ. ȼɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɜɵ ɦɨɠɟɬɟ ɛɵɫɬɪɨ ɩɟɪɟɯɨɞɢɬɶ ɤ ɷɬɢɦ ɦɟɬɤɚɦ. 

ɑɬɨɛɵ ɨɬɥɢɱɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɭɸ ɦɟɬɤɭ ɨɬ ɦɟɬɤɢ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɩɪɨɫɦɨɬɪɟ ɦɟɬɨɤ ɜɨ ɜɪɟɦɹ ɜɨɫɩɪɨ-
ɢɡɜɟɞɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɣ ɫɢɦɜɨɥ ɧɚ ɷɤɪɚɧɟ. 

Эɤɪɚɧɧɚɹ ɚɧɧɨɬɚɰɢɹ 

ȼɨ ɜɪɟɦɹ ɫɟɫɫɢɢ ɡɚɩɢɫɢ ɢɥɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɥɟɜɨɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɥɟɞɭɸ-
ɳɚɹ ɢɧɮɨɪɦɚɰɢɹ: 

 

Ɂɞɟɫɶ: 
•  AutoSession  – ɷɬɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɡɞɚɜɚɟɦɨɟ ɢɦɹ ɞɥɹ ɫɟɫɫɢɣ.  02  – ɷɬɨ ɧɨɦɟɪ, ɤɨɬɨɪɵɣ ɚɜɬɨ-
ɦɚɬɢɱɟɫɤɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɤɚɠɞɨɣ ɧɨɜɨɣ ɫɟɫɫɢɟɣ. ɂɦɹ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ 
ɭɩɪɚɜɥɟɧɢɹ ɫɟɫɫɢɹɦɢ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 11.2.9). 
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•  92/95  – ɷɬɨ ɧɨɦɟɪ ɬɟɤɭɳɟɝɨ ɝɪɚɮɢɤɚ ɢ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɮɢɤɨɜ; ɬɟɤɭɳɢɣ ɝɪɚɮɢɤ ɢɦɟɟɬ ɧɨɦɟɪ 
92 ɢɡ 95 ɝɪɚɮɢɤɨɜ ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ. 

•  state 4/5  – ɷɬɨ ɧɨɦɟɪ ɦɟɬɤɢ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɨɤ ɫɨɫɬɨɹɧɢɹ ɢɥɢ ɧɨɦɟɪ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɦɟɬɤɢ: ɧɨɦɟɪ 4 ɢɡ 5 ɦɟɬɨɤ ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ. 

•  *  – ɫɢɦɜɨɥ ɡɜɟɡɞɨɱɤɢ ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɢɡɦɟɧɢɥɨɫɶ ɫɨɫɬɨɹɧɢɟ. ɋɢɦɜɨɥ  #  ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɜɫɬɚɜɥɟɧɚ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ ɦɟɬɤɚ. 

•  Sep.22…  – ɷɬɨ ɞɚɬɚ ɢ ɜɪɟɦɹ ɡɚɩɢɫɢ. 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɮɭɧɤɰɢɹ GPS (ɫɦ. ɩɨɞɪɚɡɞɟɥ 22.6.2), ɬɨ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɞɢɫɩɥɟɹ ɩɪɢ ɜɨɫɩɪɨɢɡ-
ɜɟɞɟɧɢɢ ɢɧɞɢɰɢɪɭɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɦɟɫɬɚ ɢ ɜɨɡɜɵɲɟɧɢɟ. 

        ɍɄȺɁȺɇɂȿ         

ȿɫɥɢ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɢɥɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɬɨɝɞɚ, ɤɨɝɞɚ ɷɬɨ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨ ɜɚɲɟɦɭ ɦɧɟɧɢɸ, ɩɪɨɜɟɪɶɬɟ 
ɫɥɟɞɭɸɳɟɟ: 

• ɇɟ ɧɚɯɨɞɢɬɫɹ ɥɢ ɪɚɡɜɟɪɬɤɚ ɜ ɫɨɫɬɨɹɧɢɢ  HOLD  ? (ɜɟɪɯɧɹɹ ɥɟɜɚɹ ɚɧɧɨɬɚɰɢɹ) 

• ɇɟ ɧɚɯɨɞɢɬɫɹ ɥɢ ɡɚɩɢɫɶ ɢɥɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɜ ɫɨɫɬɨɹɧɢɢ  Paused  ? (ɫɪɟɞɧɹɹ ɥɟɜɚɹ ɚɧɧɨɬɚɰɢɹ) 

• ɇɟ ɭɫɬɚɧɨɜɥɟɧ ɥɢ ɧɚ ɞɥɢɬɟɥɶɧɭɸ ɡɚɞɟɪɠɤɭ ɩɚɪɚɦɟɬɪ Interval ɞɥɹ ɡɚɩɢɫɢ ɢɥɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ?  
(ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɮɢɝɭɪɚɰɢɢ) 

11.2.4  Ʉɚɤ ɡɚɩɢɫɚɬɶ ɫɟɫɫɢɸ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Playback Setup  . 

• (ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɭɫɬɚɧɨɜɢɬɟ ɪɚɡɪɟɲɟɧɢɟ (ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ) – ɫɦ. ɪɚɡɞɟɥ 9.19. Эɬɭ ɭɫɬɚɧɨɜɤɭ 
ɧɟɜɨɡɦɨɠɧɨ ɛɭɞɟɬ ɢɡɦɟɧɢɬɶ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɭɞɟɬ ɨɬɤɪɵɬɚ ɫɟɫɫɢɹ. 

• Ɂɚɬɟɦ ɥɢɛɨ: 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  New Session  , ɥɢɛɨ: 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recall Session  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Open  ɢ 
ɜɵɛɟɪɢɬɟ ɫɟɫɫɢɸ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recorder Player  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record  . 

 ɋɥɟɜɚ ɨɬ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ ɩɨɹɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ  REC  . 

 ȼɨ ɜɪɟɦɹ ɡɚɩɢɫɢ ɜɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ: 
•  Pause Resume  – ɜɪɟɦɟɧɧɚɹ ɩɪɢɨɫɬɚɧɨɜɤɚ ɡɚɩɢɫɢ ɞɨ ɦɨɦɟɧɬɚ ɩɨɜɬɨɪɧɨɝɨ ɧɚɠɚɬɢɹ ɷɬɨɣ ɤɥɚɜɢɲɢ. 
ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɚɟɬɫɹ ɪɚɡɜɟɪɬɤɚ ɬɟɤɭɳɟɝɨ ɝɪɚɮɢɤɚ. ɋɧɨɜɚ ɧɚɠɦɢɬɟ ɷɬɭ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɩɪɨɞɨɥ-
ɠɢɬɶ ɡɚɩɢɫɶ. 

•  Stop  – ɧɟɦɟɞɥɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ ɡɚɩɢɫɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 

∗ ɇɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Play  , ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɡɚɩɢɫɢ ɫ ɧɚɱɚɥɚ. 

∗ ɇɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record  , ɱɬɨɛɵ ɩɪɨɞɨɥɠɢɬɶ ɡɚɩɢɫɶ. 
•  User Tag  – ɧɚɠɦɢɬɟ ɷɬɭ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɜɫɬɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɭɸ ɦɟɬɤɭ ɜ ɡɚ-
ɩɢɫɵɜɚɟɦɵɣ ɝɪɚɮɢɤ. Эɬɨ ɩɨɡɜɨɥɢɬ ɜɚɦ ɛɵɫɬɪɨ ɩɟɪɟɣɬɢ ɤ ɷɬɨɦɭ ɦɟɫɬɭ ɜɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
(ɫɦ. ɩɨɞɪɚɡɞɟɥ 11.2.3). 

11.2.5  Ʉɚɤ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɫɟɫɫɢɸ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ȿɫɥɢ ɫɟɫɫɢɹ ɭɠɟ ɨɬɤɪɵɬɚ, ɩɪɨɩɭɫɬɢɬɟ ɫɥɟɞɭɸɳɢɣ ɩɭɧɤɬ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ: 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Playback Setup  . 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recall Session  . Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɫɟɫɫɢɸ ɞɥɹ ɜɨɫɩɪɨɢɡɜɟ-
ɞɟɧɢɹ ɢ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Open  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recorder Player  . 
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• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Play  . 

 ȼɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɥɟɜɚ ɨɬ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ ɷɤɪɚɧɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ 
ɢɧɞɢɤɚɬɨɪ  PLAY  . Ʉɨɝɞɚ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɡɚɩɢɫɢ ɞɨɣɞɟɬ ɞɨ ɤɨɧɰɚ, ɨɧɨ ɜɨɡɨɛɧɨɜɥɹɟɬɫɹ ɫ ɝɪɚɮɢɤɚ 
1 ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɧɟɨɝɪɚɧɢɱɟɧɧɨ ɜ ɮɨɪɦɟ ɡɚɤɨɥɶɰɨɜɚɧɧɨɝɨ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. 

 ȼɨ ɜɪɟɦɹ ɡɚɩɢɫɢ ɜɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ: 
•  Pause Resume  – ɜɪɟɦɟɧɧɚɹ ɩɪɢɨɫɬɚɧɨɜɤɚ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ 
ɜɚɪɢɚɧɬɵ: 

∗ ɇɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Pause Resume  , ɱɬɨɛɵ ɩɪɨɞɨɥɠɢɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ. 

∗ ɇɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Playback State/Tag  . Эɬɨ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɩɪɨɞɨɥɠɢɬɶ ɜɨɫ-
ɩɪɨɢɡɜɟɞɟɧɢɟ ɨɬ ɦɟɬɤɢ ɫɨɫɬɨɹɧɢɹ ɢɥɢ ɫɞɟɥɚɬɶ ɩɪɨɤɪɭɬɤɭ ɦɟɬɨɤ ɫɨɫɬɨɹɧɢɹ. ɋ ɩɨɦɨɳɶɸ ɰɢɮɪɨ-

ɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 1 ɞɨ ɨɛɳɟɝɨ ɤɨɥɢ-

ɱɟɫɬɜɚ ɦɟɬɨɤ ɫɨɫɬɨɹɧɢɹ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 11.2.3). 

∗ ɇɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Playback Trace  . Эɬɚ ɤɥɚɜɢɲɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɚɤɬɢɜɢɡɢɪɭ-
ɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɩɚɭɡɵ (Paused). Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɩɪɨɞɨɥɠɢɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ, ɧɚɱɢɧɚɹ ɫ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɝɪɚɮɢɤɚ, ɢɥɢ ɜɪɭɱɧɭɸ ɩɪɨɤɪɭɱɢɜɚɬɶ ɝɪɚɮɢɤɢ. ɋ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, 

ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 1 ɞɨ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɪɚɮɢɤɨɜ. 

•  Stop  – ɧɟɦɟɞɥɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. ɉɨɫɥɟ ɷɬɨɝɨ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 

∗  Play  – ɡɚɩɭɫɤ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫ ɝɪɚɮɢɤɚ 1. 

∗  Record  – ɜɨɡɨɛɧɨɜɥɟɧɢɟ ɡɚɩɢɫɢ ɫ ɩɨɫɥɟɞɧɟɝɨ ɡɚɩɢɫɚɧɧɨɝɨ  ɝɪɚɮɢɤɚ. 

∗  Record Playback Setup  – ɜɨɡɜɪɚɬ ɜ ɦɟɧɸ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɢɥɢ ɡɚɤɪɵɜɚɧɢɟ ɫɟɫɫɢɢ. 

11.2.6 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɩɪɨɰɟɞɭɪɵ ɡɚɩɢɫɢ 

ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɨɰɟɞɭɪɵ ɡɚɩɢɫɢ, ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Playback Setup  . 

•  ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  New Session  ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recall  , ɱɬɨɛɵ 
ɜɵɛɪɚɬɶ ɫɭɳɟɫɬɜɭɸɳɭɸ ɫɟɫɫɢɸ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recording Configuration  . 

ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɟ ɜɚɪɢɚɧɬɵ: 

∗  Record Time  – ɭɫɬɚɧɨɜɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜɪɟɦɟɧɢ ɞɥɹ ɡɚɩɢɫɢ ɝɪɚɮɢɤɨɜ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɚ 
ɭɫɬɚɧɨɜɤɚ ɆȺɏ, ɨɡɧɚɱɚɸɳɚɹ ɛɟɫɤɨɧɟɱɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɩɢɫɢ. ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 1 

ɫɟɤɭɧɞɵ ɞɨ 1 Ɇɫ (ɦɟɝɚɫɟɤɭɧɞɵ) ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬ-
ɧɨɣ ɪɭɱɤɢ. Ʉɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧ ɷɬɨɬ ɩɚɪɚɦɟɬɪ, ɜɨ ɜɪɟɦɹ ɡɚɩɢɫɢ ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɩɨɹɜɥɹɟɬɫɹ 
ɩɨɤɚɡɚɧɢɟ ɬɚɣɦɟɪɚ, ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɨɞɢɬ ɨɛɪɚɬɧɵɣ ɨɬɫɱɟɬ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ. 

∗  Record Source  – ɭɫɬɚɧɨɜɤɚ ɦɟɫɬɚ ɡɚɩɢɫɢ ɜ ɩɨɬɨɤɟ ɞɚɧɧɵɯ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɫɦ. ɨɩɢɫɚɧɢɟ 
"ɂɫɬɨɱɧɢɤ ɡɚɩɢɫɢ" ɜ ɩɨɞɪɚɡɞɟɥɟ 11.2.7). ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  RawMeas  – ɡɚɩɢɫɶ ɩɟɪɜɢɱɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ. 
∗  Trace 1,2,3,4  – ɡɚɩɢɫɶ ɞɚɧɧɵɯ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɝɪɚɮɢɤɚ ɜ ɟɝɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ. 

∗  Record Interval  – ɭɫɬɚɧɨɜɤɚ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɦɟɠɞɭ ɡɚɩɢɫɹɦɢ ɨɬɞɟɥɶɧɵɯ ɝɪɚɮɢɤɨɜ. ɉɨ 
ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɚ ɭɫɬɚɧɨɜɤɚ MIN (ɧɭɥɟɜɨɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɡɚɩɢɫɢ 
ɝɪɚɮɢɤɨɜ). ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɬ 0 ɫɟɤɭɧɞ (ɛɟɡ ɡɚɞɟɪɠɤɢ) ɞɨ 10000 ɫ (ɨɤɨɥɨ ɬɪɟɯ ɱɚɫɨɜ) ɫ ɩɨɦɨ-

ɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

∗  Segment Count  – ɭɫɬɚɧɨɜɤɚ ɤɨɥɢɱɟɫɬɜɚ ɝɪɚɮɢɤɨɜ ɞɥɹ ɡɚɩɢɫɢ, ɩɨɫɥɟ ɱɟɝɨ ɡɚɩɢɫɶ ɚɜɬɨɦɚɬɢ-
ɱɟɫɤɢ ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Pause/Resume  ɢɥɢ  Record  , 
ɱɬɨɛɵ ɡɚɩɢɫɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ N ɝɪɚɮɢɤɨɜ, ɢɥɢ  Stop  , ɱɬɨɛɵ ɡɚɜɟɪɲɢɬɶ ɩɪɨɰɟɞɭɪɭ ɡɚɩɢɫɢ. ɉɨ 
ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɚ ɭɫɬɚɧɨɜɤɚ OFF, ɱɬɨ ɨɡɧɚɱɚɟɬ ɨɬɫɭɬɫɬɜɢɟ ɩɪɟɞɟɥɚ ɤɨɥɢɱɟɫɬɜɚ ɩɨɞɥɟɠɚ-
ɳɢɯ ɡɚɩɢɫɢ ɝɪɚɮɢɤɨɜ. Ʉɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧ ɷɬɨɬ ɩɚɪɚɦɟɬɪ, ɜɨ ɜɪɟɦɹ ɡɚɩɢɫɢ ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ 
ɩɨɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɧɢɟ ɫɱɟɬɱɢɤɚ, ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɨɞɢɬ ɩɪɹɦɨɣ ɨɬɫɱɟɬ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɝɪɚɮɢɤɨɜ. 



Ⱦɦɛɝɛ 11: Ȼɨɛɦɣɢɛɭɩɫ ɧɠɳɛɹɴɣɰ ɝɩɢɟɠɤɬɭɝɣɤ (ɫɠɡɣɧ SA) – ɩɪɱɣɺ 236  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 151 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗  FreqMaskTrigger OFF ON  – ɭɫɬɚɧɨɜɤɚ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɡɚɩɭɫɤɚɟɬ ɡɚɩɢɫɶ. ɍɫɬɚɧɨɜɢ-
ɬɟ ɷɬɢ ɭɪɨɜɧɢ ɦɨɳɧɨɫɬɢ (ɦɚɫɤɭ) ɜ ɬɨɱɧɨɫɬɢ ɬɚɤ ɠɟ, ɤɚɤ ɟɫɥɢ ɛɵ ɜɵ ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɩɪɟɞɟɥɶɧɵɟ 
ɥɢɧɢɢ (ɫɦ. ɪɚɡɞɟɥ 21.2). Ʉɨɝɞɚ ɜɤɥɸɱɟɧɚ ɡɚɩɢɫɶ (Record ON), ɨɧɚ ɧɚɱɢɧɚɟɬɫɹ, ɤɨɝɞɚ ɪɟɡɭɥɶɬɚɬ 
ɢɡɦɟɪɟɧɢɹ ɬɨɱɤɢ ɞɚɧɧɵɯ ɨɤɚɡɵɜɚɟɬɫɹ ɜɵɲɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɢɥɢ ɧɢɠɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ. Ʉɚɤ 
ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɦɚɫɤɭ, ɨɩɢɫɚɧɨ ɧɢɠɟ ɜ ɩɨɞɪɚɡɞɟɥɟ 11.2.7. 

 Ʉɚɤ ɩɪɚɜɢɥɨ, ɮɭɧɤɰɢɸ FreqMaskTrigger ɩɪɢɦɟɧɹɸɬ ɫ ɭɫɬɚɧɨɜɤɨɣ ɤɨɥɢɱɟɫɬɜɚ ɫɟɝɦɟɧɬɨɜ (Segment 
Count), ɨɞɧɚɤɨ ɟɟ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɬɚɤɠɟ ɫ ɭɫɬɚɧɨɜɤɚɦɢ ɩɚɪɚɦɟɬɪɨɜ Record Time ɢ Record In-
terval. 

 ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫ ɭɫɬɚɧɨɜɤɨɣ ɩɚɪɚɦɟɬɪɚ Segment Count: 

∗ Ʉɨɝɞɚ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɜɵɣɞɟɬ ɡɚ ɩɪɟɞɟɥ ɦɚɫɤɢ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɫɥɟɞɭɸɳɢɯ ɝɪɚ-
ɮɢɤɨɜ ɞɨ ɦɨɦɟɧɬɚ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɟɝɦɟɧɬɨɜ. Ʉɚɤ ɬɨɥɶɤɨ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ 
ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɟɝɦɟɧɬɨɜ, ɜɵɯɨɞ ɫɢɝɧɚɥɚ ɡɚ ɞɪɭɝɨɣ ɩɪɟɞɟɥ ɦɚɫɤɢ ɫɧɨɜɚ ɢɧɢɰɢɢɪɭɟɬ 
ɡɚɩɢɫɶ ɝɪɚɮɢɤɨɜ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɟɝɦɟɧɬɨɜ, ɢ ɬɚɤ ɞɚɥɟɟ. 

∗ ɑɬɨɛɵ ɡɚɩɢɫɵɜɚɬɶ ɬɨɥɶɤɨ ɬɟ ɝɪɚɮɢɤɢ, ɤɨɬɨɪɵɟ ɜɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥ ɦɚɫɤɢ, ɭɫɬɚɧɨɜɢɬɟ ɩɚɪɚ-
ɦɟɬɪ Segment Count ɧɚ 1. 

∗ ɑɬɨɛɵ ɡɚɩɢɫɚɬɶ ɜɫɟ ɝɪɚɮɢɤɢ ɩɨɫɥɟ ɜɵɯɨɞɚ ɫɢɝɧɚɥɚ ɡɚ ɩɪɟɞɟɥ, ɭɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪ Seg-
ment Count ɧɚ OFF. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫ ɭɫɬɚɧɨɜɤɨɣ ɩɚɪɚɦɟɬɪɚ Record Time ɬɚɣɦɟɪ ɩɪɨɢɡɜɨɞɢɬ ɨɛɪɚɬɧɵɣ ɨɬɫɱɟɬ 
ɜɪɟɦɟɧɢ ɞɚɠɟ ɬɨɝɞɚ, ɤɨɝɞɚ ɝɪɚɮɢɤɢ ɧɟ ɡɚɩɢɫɵɜɚɸɬɫɹ (ɧɟɬ ɜɵɯɨɞɚ ɫɢɝɧɚɥɚ ɡɚ ɩɪɟɞɟɥɵ ɦɚɫɤɢ). 
Ɂɚɩɢɫɶ ɧɚɱɢɧɚɟɬɫɹ, ɤɨɝɞɚ ɫɢɝɧɚɥ ɜɵɣɞɟɬ ɡɚ ɩɪɟɞɟɥ, ɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɤɨɝɞɚ ɬɚɣɦɟɪ ɞɨɣɞɟɬ ɞɨ 
ɧɭɥɹ. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫ ɭɫɬɚɧɨɜɤɨɣ ɩɚɪɚɦɟɬɪɚ Record Interval ɝɪɚɮɢɤ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ, ɤɨɝɞɚ ɫɢɝɧɚɥ 
ɜɵɣɞɟɬ ɡɚ ɩɪɟɞɟɥ, ɡɚɬɟɦ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɨɠɢɞɚɧɢɹ, ɡɚ-
ɬɟɦ ɡɚɩɢɫɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɝɪɚɮɢɤ, ɡɚ ɤɨɬɨɪɵɦ ɫɥɟɞɭɟɬ ɨɱɟɪɟɞɧɚɹ ɡɚɞɟɪɠɤɚ, ɢ ɬɚɤ ɞɚɥɟɟ. 
Эɬɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɩɨɜɬɨɪɹɟɬɫɹ ɧɟɨɝɪɚɧɢɱɟɧɧɨ, ɤɨɝɞɚ ɩɚɪɚɦɟɬɪ Segment Count 
ɭɫɬɚɧɨɜɥɟɧ ɧɚ OFF, ɢɥɢ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɟɝɦɟɧɬɨɜ, ɤɨɝɞɚ ɷɬɨɬ ɩɚɪɚɦɟɬɪ 
ɭɫɬɚɧɨɜɥɟɧ ɧɚ ON. 

11.2.7  Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɡɚɩɭɫɤɚ ɩɨ ɱɚɫɬɨɬɧɨɣ ɦɚɫɤɟ 

ɋɨɡɞɚɣɬɟ ɢɥɢ ɜɵɡɨɜɢɬɟ ɢɡ ɩɚɦɹɬɢ ɮɚɣɥ ɱɚɫɬɨɬɧɨɣ ɦɚɫɤɢ (Frequency Mask) ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɫ ɮɭɧɤɰɢ-
ɟɣ FreqMaskTrigger. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɏɚɣɥ ɦɚɫɤɢ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɩɚɦɹɬɢ Save/Recall Storage Device, ɧɨ  ɧɟ ɜ ɩɚɦɹɬɢ Record Playback Storage Device. 
Эɬɨ ɫɨɜɟɪɲɟɧɧɨ ɪɚɡɧɵɟ ɭɫɬɚɧɨɜɤɢ. Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ Save/Recall Storage Device, ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɟ 24.1. 

Ɇɚɫɤɚ, ɤɨɬɨɪɚɹ ɩɪɢɦɟɧɹɟɬɫɹ ɜɨ ɜɪɟɦɹ ɡɚɩɢɫɢ, ɧɟ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɩɚɦɹɬɢ ɫ ɡɚɩɢɫɶɸ ɢ ɧɟ ɩɨɹɜɥɹ-
ɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɨ ɜɪɟɦɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. Ʉɚɤ ɢ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɢ, ɨɧɚ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɩɚɦɹɬɢ 
ɢ ɜɵɡɵɜɚɟɬɫɹ ɫ ɮɚɣɥɨɦ ɫɨɫɬɨɹɧɢɹ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɮɚɣɥɵ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɣ (Limit Line) ɢ ɮɚɣɥɵ FreqMask ɫɨɡɞɚɸɬɫɹ ɨɞɢɧɚɤɨɜɵɦ ɫɩɨ-
ɫɨɛɨɦ, ɢɯ ɧɟɥɶɡɹ ɩɪɢɦɟɧɹɬɶ ɨɞɢɧ ɜɡɚɦɟɧ ɞɪɭɝɨɝɨ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Playback Setup  . 

•  ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  New Session  ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recall  , ɱɬɨɛɵ 
ɜɵɛɪɚɬɶ ɫɭɳɟɫɬɜɭɸɳɭɸ ɫɟɫɫɢɸ. Ɍɟɤɭɳɚɹ ɦɚɫɤɚ ɩɨɹɜɥɹɟɬɫɹ, ɤɚɤ ɬɨɥɶɤɨ ɨɬɤɪɨɟɬɫɹ ɫɟɫɫɢɹ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  FreqMaskTrigger Configuration  . 

 ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Edit Mask  – ɫɨɡɞɚɧɢɟ ɢɥɢ ɢɡɦɟɧɟɧɢɟ ɬɟɤɭɳɟɣ ɦɚɫɤɢ. Ʉɚɤ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɬɚɛɥɢɰɭ Mask Limit 

Line, ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɟ 21.2. 

∗  Save Mask  – ɫɨɯɪɚɧɟɧɢɟ ɬɟɤɭɳɟɣ ɦɚɫɤɢ ɜ ɮɚɣɥɟ. 

∗  Recall Mask  – ɡɚɝɪɭɡɤɚ (ɜɵɡɨɜ ɢɡ ɩɚɦɹɬɢ) ɮɚɣɥɚ ɦɚɫɤɢ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 152 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɂɫɬɨɱɧɢɤ ɡɚɩɢɫɢ 

ɉɪɨɫɬɟɣɲɢɣ ɫɩɨɫɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɡɚɩɢɫɢ ɫɨɫɬɨɢɬ ɜ ɡɚɩɢɫɢ ɩɟɪɜɢɱɧɵɯ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɯ ɞɚɧɧɵɯ (RawMes Data), ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɦɨɠɧɨ ɛɭɞɟɬ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɜɨ ɜɫɟɯ ɬɟɤɭɳɢɯ ɫɨɫɬɨɹ-
ɧɢɹɯ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ. 
Ɉɞɧɚɤɨ ɞɥɹ ɨɩɢɫɚɧɢɹ ɛɨɥɟɟ ɫɥɨɠɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɨɛɪɚɬɢɦɫɹ ɤ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɟ, ɤɨɬɨɪɚɹ ɩɨɤɚ-
ɡɵɜɚɟɬ, ɝɞɟ ɡɚɩɢɫɵɜɚɸɬɫɹ ɢ ɜɨɫɩɪɨɢɡɜɨɞɹɬɫɹ ɞɚɧɧɵɟ ɜ ɩɨɬɨɤɟ ɞɚɧɧɵɯ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱦɥɹ ɩɨɧɢɦɚɧɢɹ ɫɭɬɢ ɷɬɨɝɨ ɨɛɫɭɠɞɟɧɢɹ ɫɥɟɞɭɟɬ ɢɡɭɱɢɬɶ ɫɨɫɬɨɹɧɢɹ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ (ɫɦ. ɪɚɡɞɟɥ 9.20). 
 

   

ɉɨɬɨɤ ɞɚɧɧɵɯ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɢ ɬɨɱɤɢ ɞɚɧɧɵɯ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɡɚɩɢɫɢ 
 • Ⱦɚɧɧɵɟ ɦɨɝɭɬ ɡɚɩɢɫɵɜɚɬɶɫɹ ɜ ɛɥɨɤɟ Raw Meas, ɝɞɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɛɨɪ ɞɚɧɧɵɯ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ 

ResBW, VideoBW ɢ Detector, ɧɨ ɞɨ ɨɛɪɚɛɨɬɤɢ ɥɸɛɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ. 
• Ⱦɚɧɧɵɟ ɦɨɝɭɬ ɡɚɩɢɫɵɜɚɬɶɫɹ ɢɡ ɝɪɚɮɢɤɨɜ 1, 2, 3 ɢɥɢ 4, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɨɫɬɨɹɧɢɟ ɨɬɨ-
ɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ (Max Hold, Min Hold ɢ ɬ.ɞ.). 

• Ɂɚɩɢɫɶ ɢɡ ɢɫɬɨɱɧɢɤɚ Clear/Write ɞɚɟɬ ɬɨɱɧɨ ɬɚɤɢɟ ɠɟ ɞɚɧɧɵɟ, ɤɚɤ ɡɚɩɢɫɶ ɢɡ ɛɥɨɤɚ Raw Meas. 

• Ⱦɚɧɧɵɟ ɜɫɟɝɞɚ ɜɨɫɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɦɟɫɬɟ ɜ ɩɨɬɨɤɟ ɞɚɧɧɵɯ: ɫɪɚɡɭ ɩɨɫɥɟ ɛɥɨɤɚ Raw 
Meas, ɱɟɪɟɡ ɜɫɟ ɚɤɬɢɜɧɵɟ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɝɪɚɮɢɤɢ ɢ ɜɵɜɨɞɹɬɫɹ ɧɚ ɞɢɫɩɥɟɣ. 

• ȼ ɩɨɞɪɚɡɞɟɥɟ 11.2.10 ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɡɚɩɢɫɢ ɫ ɝɪɚɮɢɤɚɦɢ Max 
Hold. 

11.2.8  Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɰɢɤɥɵ ɪɚɡɜɟɪɬɤɢ ɝɪɚɮɢɤɨɜ ɜɨɫɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɬɨɣ ɫɤɨɪɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɢ 
ɩɨɫɬɪɨɟɧɢɢ ɝɪɚɮɢɤɚ ɧɚ ɷɤɪɚɧɟ. ɋɥɟɞɭɸɳɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɡɚɦɟɞɥɢɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ. 
Ʉɪɨɦɟ ɬɨɝ, ɜɵ ɦɨɠɟɬɟ ɜɪɭɱɧɭɸ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɨɤɪɭɬɤɭ ɨɬɞɟɥɶɧɵɯ ɝɪɚɮɢɤɨɜ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ Play-
back Trace, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɨɤɪɭɬɤɭ ɦɟɬɨɤ ɫɨɫɬɨɹɧɢɣ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɦɟɬɨɤ ɫ ɩɨɦɨɳɶɸ 
ɮɭɧɤɰɢɢ Playback State/Tag (ɫɦ. ɩɨɞɪɚɡɞɟɥ 11.2.5). 

ɑɬɨɛɵ ɡɚɦɟɞɥɢɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɫɟɫɫɢɢ: 

• Ɂɚɩɢɲɢɬɟ ɧɨɜɭɸ ɫɟɫɫɢɸ ɢɥɢ ɨɬɤɪɨɣɬɟ ɫɭɳɟɫɬɜɭɸɳɭɸ ɫɟɫɫɢɸ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Playback Configuration  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Playback Interval  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɟɤɭɧɞɚɯ ɨɬ 0 (ɛɟɡ ɡɚɞɟɪɠɤɢ) ɞɨ 100 ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, 

ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. ɉɨɫɥɟ ɜɜɨɞɚ ɫ ɤɥɚɜɢɚɬɭɪɵ ɧɚɠɦɢɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 

ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 153 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

11.2.9  ɍɩɪɚɜɥɟɧɢɟ ɫɟɫɫɢɹɦɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Playback Setup  . 

ɋɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɜɵɛɨɪɚ ɜɨɡɦɨɠɧɵ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɫɟɫɫɢɹ ɧɟ ɨɬɤɪɵɬɚ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Storage Device  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ ɞɥɹ ɫɨ-
ɯɪɚɧɟɧɢɹ ɩɨɞɥɟɠɚɳɢɯ ɭɩɪɚɜɥɟɧɢɸ ɫɟɫɫɢɣ. Эɬɚ ɭɫɬɚɧɨɜɤɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɭɫɬɚɧɨɜɤɢ Save/Recall 
Storage Device. 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Internal  – ɩɚɦɹɬɶ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɩɨ ɭɦɨɥɱɚɧɢɸ). 

∗  SD Card  – ɜɧɟɲɧɹɹ ɤɚɪɬɚ ɩɚɦɹɬɢ SD (ɞɨɥɠɧɚ ɛɵɬɶ ɜɫɬɚɜɥɟɧɚ). 

∗  USB  – ɜɧɟɲɧɢɣ ɮɥɷɲ-ɦɨɞɭɥɶ USB (ɞɨɥɠɟɧ ɛɵɬɶ ɜɫɬɚɜɥɟɧ). 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Manage Sessions  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɟ ɜɚɪɢɚɧɬɵ: 

∗  Name  – ɂɡɦɟɧɢɬɟ ɢɦɹ ɫɟɫɫɢɢ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ FieldFox. ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹ-
ɬɨ ɢɦɹ AutoSession (n), ɝɞɟ (n) – ɷɬɨ ɫɥɟɞɭɸɳɢɣ ɧɨɦɟɪ. Ʉɚɤ ɩɨɥɶɡɨɜɚɬɶɫɹ ɬɟɤɫɬɨɜɵɦ ɪɟɞɚɤɬɨɪɨɦ 
FieldFox, ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 24.1.1. 

∗  Sort  – ɋɩɢɫɨɤ ɫɟɫɫɢɣ ɦɨɠɧɨ ɭɩɨɪɹɞɨɱɢɬɶ ɩɨ ɢɦɟɧɢ ( by Name ), ɩɨ ɞɚɬɟ ( by Date ) ɢɥɢ ɩɨ ɪɚɡ-
ɦɟɪɭ ɮɚɣɥɚ ( by (file) Size ). 

∗  Delete  – ɍɞɚɥɟɧɢɟ ɢɡ ɫɩɢɫɤɚ (ɩɨɫɥɟ ɡɚɩɪɨɫɚ ɧɚ ɩɨɞɬɜɟɪɠɞɟɧɢɟ) ɫɨɞɟɪɠɚɧɢɹ ɜɵɛɪɚɧɧɨɣ ɫɟɫ-
ɫɢɢ. 

∗  Copy  – Ʉɨɩɢɪɨɜɚɧɢɟ ɜɵɛɪɚɧɧɨɣ ɫɟɫɫɢɢ ɜ ɞɪɭɝɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ ɢɥɢ ɜ ɬɨ ɠɟ ɫɚɦɨɟ ɭɫɬɪɨɣ-
ɫɬɜɨ ɩɚɦɹɬɢ ɫ ɞɨɛɚɜɥɟɧɢɟɦ "Copy_" ɜ ɧɚɱɚɥɟ ɢɦɟɧɢ. 

∗  Copy All  – Ʉɨɩɢɪɨɜɚɧɢɟ ɜɫɟɯ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɫɩɢɫɤɟ ɫɟɫɫɢɣ ɜ ɞɪɭɝɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ ɢɥɢ ɜ 
ɬɨ ɠɟ ɫɚɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ ɫ ɞɨɛɚɜɥɟɧɢɟɦ "Copy_" ɜ ɧɚɱɚɥɟ ɢɦɟɧ. 

11.2.10  ɉɪɢɦɟɪ ɡɚɩɢɫɢ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 

ɋɥɟɞɭɸɳɢɣ ɩɪɢɦɟɪ ɡɚɩɢɫɢ ɫ ɢɧɬɟɪɜɚɥɚɦɢ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ ɡɚɩɢɫɵɜɚɬɶ ɫɩɟɤɬɪɚɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ 
ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɫ ɷɤɨɧɨɦɢɟɣ ɡɚɧɢɦɚɟɦɨɣ ɩɚɦɹɬɢ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  , ɡɚɬɟɦ ɩɪɢ  Trace  = 1 ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  State  , ɡɚ-

ɬɟɦ  Max Hold  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Playback Setup  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  New Session  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recording Configuration  . 

• ɍɫɬɚɧɨɜɢɬɟ  Record Source  ɧɚ Trace 1. 

• ɍɫɬɚɧɨɜɢɬɟ  Record Interval  ɧɚ 10  s  (ɫɟɤɭɧɞ). 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Back  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recorder Player  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record  . ȼ ɤɨɧɰɟ ɤɚɠɞɨɝɨ 10-ɫɟɤɭɧɞɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɡɚɩɢɫɢ 
ɡɚɩɢɫɵɜɚɟɬɫɹ ɝɪɚɮɢɤ Max Hold ɢ ɩɟɪɟɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɛɪɚɛɨɬɤɚ Max Hold ɧɚ ɫɥɟɞɭɸɳɢɟ 10 ɫɟ-
ɤɭɧɞ ɢɧɬɟɪɜɚɥɚ ɡɚɩɢɫɢ. 

• ɑɬɨɛɵ ɨɫɬɚɧɨɜɢɬɶ ɡɚɩɢɫɶ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Stop  . 

Эɬɭ ɫɟɫɫɢɸ ɦɨɠɧɨ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɜ ɥɸɛɨɦ ɫɨɫɬɨɹɧɢɢ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ. ɇɚɩɪɢɦɟɪ: 

ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɡɚɩɢɫɢ Max Hold ɜ ɝɪɚɮɢɤ Clear/Write, ɱɬɨɛɵ ɭɜɢɞɟɬɶ ɞɚɧɧɵɟ ɜ ɬɨɱɧɨɫɬɢ ɬɚɤ, ɤɚɤ 
ɨɧɢ ɛɵɥɢ ɡɚɩɢɫɚɧɵ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  , ɡɚɬɟɦ ɩɪɢ  Trace  = 1 ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  State  , ɡɚ-

ɬɟɦ  Clr/Wr  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Player  . 



Ⱦɦɛɝɛ 11: Ȼɨɛɦɣɢɛɭɩɫ ɧɠɳɛɹɴɣɰ ɝɩɢɟɠɤɬɭɝɣɤ (ɫɠɡɣɧ SA) – ɩɪɱɣɺ 236  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 154 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Play  . 

ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɡɚɩɢɫɢ Max Hold ɜ ɝɪɚɮɢɤ Max Hold, ɱɬɨɛɵ ɩɨɤɚɡɚɬɶ ɧɚɤɨɩɥɟɧɢɟ ɫɨɛɵɬɢɣ "Max 
Hold" ɜ ɬɟɱɟɧɢɟ ɜɫɟɣ ɡɚɩɢɫɢ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  , ɡɚɬɟɦ ɩɪɢ  Trace  = 1 ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  State  , ɡɚ-

ɬɟɦ  Max Hold  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Record Player  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Play  . 

 



Ⱦɦɛɝɛ 12: ɋɠɡɣɧ ɣɢɧɠɫɠɨɣɺ ɩɭɫɛɡɠɨɣɺ (ɧɩɟɠɦɣ SA) – ɩɪɱɣɺ 320  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 155 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

12 Ɋɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɨɬɪɚɠɟɧɢɹ (ɦɨɞɟɥɢ SA) – ɨɩɰɢɹ 320 

Эɬɚ ɮɭɧɤɰɢɹ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶ ɩɪɢɦɟɧɟɧɢɹ ɨɩɰɢɢ. Ɂɚ ɫɩɪɚɜɤɚɦɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɤɭɦɟɧɬɭ FieldFox 
Configuration Guide: http://literature.cdn.keysight.com/litweb/pdf/5990-9836EN.pdf. 

Ɉɩɰɢɹ 320 ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɞɧɨɩɨɪɬɨɜɵɟ ɫɤɚɥɹɪɧɵɟ ɢɡɦɟɪɟɧɢɹ ɨɬɪɚɠɟɧɢɹ ɜ ɜɵɛɪɚɧɧɵɯ ɦɨɞɟɥɹɯ 
FieldFox SA-Only. ɋɢɝɧɚɥ ɢɫɬɨɱɧɢɤɚ FieldFox ɧɚɩɪɚɜɥɹɟɬɫɹ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ ɧɚ ɩɨɪɬ 1 ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɥɹ ɢɦɢɬɚɰɢɢ ɨɛɴɟɤɬɚ ɢɫɩɵɬɚɧɢɣ (DUT). ɂɡɦɟɪɹɟɬɫɹ ɢ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɷɧɟɪɝɢɹ, ɤɨɬɨɪɚɹ ɨɬ-
ɪɚɠɚɟɬɫɹ ɨɬ DUT.  

ɂɡɦɟɪɟɧɢɹ ɨɬɪɚɠɟɧɢɹ ɜ ɪɟɠɢɦɟ SA ɨɱɟɧɶ ɩɨɯɨɠɢ ɧɚ ɢɡɦɟɪɟɧɢɹ ɨɬɪɚɠɟɧɢɹ ɜ ɪɟɠɢɦɟ ɋȺɌ. ɇɟɫɦɨɬɪɹ 
ɧɚ ɬɨ, ɱɬɨ ɢɡɦɟɪɟɧɢɹ ɨɬɪɚɠɟɧɢɹ ɜ ɪɟɠɢɦɟ SA ɩɪɨɤɚɥɢɛɪɨɜɚɧɵ (CalReady) ɡɞɟɫɶ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ 
ɬɢɩɵ ɤɚɥɢɛɪɨɜɤɢ ɪɟɠɢɦɚ ɋȺɌ. Ɉɩɢɫɚɧɢɟ ɤɚɥɢɛɪɨɜɤɢ CalReady ɩɪɢɜɟɞɟɧɨ ɜ ɪɚɡɞɟɥɟ 8.3. 

 

ɋɨɞɟɪɠɚɧɢɟ ɝɥɚɜɵ 12 
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ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɪɟɠɢɦɟ ɢɡɦɟɪɟɧɢɹ ɨɬɪɚɠɟɧɢɹ 

ɉɪɟɠɞɟ ɱɟɦ ɜɵɩɨɥɧɹɬɶ ɨɩɢɫɚɧɧɵɟ ɜ ɷɬɨɣ ɝɥɚɜɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ 
ɨɬɪɚɠɟɧɢɹ (Reflection Mode). 



Ⱦɦɛɝɛ 12: ɋɠɡɣɧ ɣɢɧɠɫɠɨɣɺ ɩɭɫɛɡɠɨɣɺ (ɧɩɟɠɦɣ SA) – ɩɪɱɣɺ 320  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 156 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɨɬɪɚɠɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Reflection  . 

12.1 ȼɵɛɨɪ ɜɢɞɚ ɢɡɦɟɪɟɧɢɹ 

ɉɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɷɬɢɯ ɞɜɭɯ ɜɢɞɚɯ ɢɡɦɟɪɟɧɢɣ ɫɨɞɟɪɠɢɬɫɹ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɧɥɚɣɧɨɜɨɣ 
ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ: http://na.support.keysight.com/fieldfox/help/SupHelp/FieldFox.htm. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure  1  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ. Эɬɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ ɩɨɹɜɥɹɸɬɫɹ ɬɚɤɠɟ ɩɨɫɥɟ 
ɜɵɛɨɪɚ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɹ ɨɬɪɚɠɟɧɢɹ. 

∗  Return Loss  – ɨɞɧɨɩɨɪɬɨɜɨɟ ɫɤɚɥɹɪɧɨɟ ɢɡɦɟɪɟɧɢɟ ɨɬɪɚɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɢɧɞɢɰɢɪɭɟɬ ɪɚɡɧɨɫɬɶ 
ɷɧɟɪɝɢɢ ɩɨɞɚɜɚɟɦɨɝɨ ɫɢɝɧɚɥɚ ɢ ɷɧɟɪɝɢɢ ɨɬɪɚɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ. ɑɟɦ ɜɵɲɟ ɝɪɚɮɢɤ ɧɚ ɷɤɪɚɧɟ, ɬɟɦ 
ɛɨɥɶɲɟ ɞɨɥɹ ɨɬɪɚɠɟɧɧɨɣ ɷɧɟɪɝɢɢ. 

∗  VSWR  (ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɹɱɟɣ ɜɨɥɧɵ ɩɨ ɧɚɩɪɹɠɟɧɢɸ) – ɨɞɧɨɩɨɪɬɨɜɨɟ ɫɤɚɥɹɪɧɨɟ ɢɡɦɟɪɟɧɢɟ 
ɨɬɪɚɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɢɧɞɢɰɢɪɭɟɬ ɨɬɧɨɲɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɬɪɚɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ ɤ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɨɬɪɚɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ. ɑɟɦ ɜɵɲɟ ɝɪɚɮɢɤ ɧɚ ɷɤɪɚɧɟ, ɬɟɦ ɛɨɥɶɲɟ ɞɨ-
ɥɹ ɨɬɪɚɠɟɧɧɨɣ ɷɧɟɪɝɢɢ. 

12.2 ɇɨɪɦɢɪɨɜɚɧɢɟ 

ɇɨɪɦɢɪɨɜɚɧɢɟ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ "ɨɛɧɭɥɟɧɢɹ" ɝɪɚɮɢɤɚ, ɤɨɬɨɪɨɟ ɞɨ ɜɵɩɨɥɧɟɧɢɹ 
ɢɡɦɟɪɟɧɢɹ ɭɫɬɪɚɧɹɟɬ ɩɨɝɪɟɲɧɨɫɬɢ ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜɧɨɫɢɦɵɟ ɤɨɦɩɨɧɟɧɬɚɦɢ ɢɡɦɟɪɢɬɟɥɶ-
ɧɨɣ ɭɫɬɚɧɨɜɤɢ. ɑɬɨɛɵ ɧɨɪɦɢɪɨɜɚɬɶ ɢɡɦɟɪɟɧɢɹ ɨɬɪɚɠɟɧɢɹ, ɨɬɫɨɟɞɢɧɹɸɬ DUT, ɩɪɢɫɨɟɞɢɧɹɸɬ ɤ ɩɨɪɬɭ 1 
ɢɡɜɟɫɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢ ɫɨɯɪɚɧɹɸɬ ɜ ɩɚɦɹɬɢ ɨɬɨɛɪɚɠɚɟɦɵɣ ɧɚ ɷɤɪɚɧɟ ɝɪɚɮɢɤ. ɤɨɝɞɚ ɜɵ ɜɵɛɟɪɢɬɟ 
ɮɭɧɤɰɢɸ Data/Memory (ɞɟɥɟɧɢɟ ɬɟɤɭɳɢɯ ɞɚɧɧɵɯ ɧɚ ɞɚɧɧɵɟ ɜ ɩɚɦɹɬɢ), ɝɪɚɮɢɤ ɢɡɦɟɪɟɧɧɵɯ ɞɚɧɧɵɯ 
ɩɨɤɚɡɵɜɚɟɬ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ, ɡɚɧɟɫɟɧɧɨɣ ɜ ɩɚɦɹɬɶ, ɢ ɢɡɦɟɪɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. 

ȼɵ ɦɨɝɥɢ ɛɵ ɜɵɩɨɥɧɹɬɶ ɧɨɪɦɢɪɨɜɚɧɢɟ ɩɭɬɟɦ ɢɡɦɟɪɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɬɪɚɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɥɸɛɨ-
ɝɨ ɬɢɩɚ. Ɍɚɤɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɦɨɠɟɬ ɛɵɬɶ: 
• ɋɨɝɥɚɫɨɜɚɧɧɚɹ ɧɚɝɪɭɡɤɚ (LOAD) ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɨɬɪɚɠɟɧɢɟɦ 

• Ɉɛɪɚɡɰɨɜɚɹ ɦɟɪɚ OPEN ɢɥɢ SHORT ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɨɬɪɚɠɟɧɢɟɦ 

• "Ɂɨɥɨɬɨɣ" ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ 

Ʉɚɤ ɜɵɩɨɥɧɢɬɶ ɧɨɪɦɢɪɨɜɚɧɢɟ 

ɉɪɢɫɨɟɞɢɧɢɬɟ ɤ ɩɨɪɬɭ 1 ɢɡɜɟɫɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (ɨɛɵɱɧɨ ɷɬɨ ɨɛɪɚɡɰɨɜɚɹ ɦɟɪɚ OPEN ɢɥɢ SHORT). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Math & Memory  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data–>Mem  , ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɬɟɤɭɳɢɣ ɝɪɚɮɢɤ. ɉɨ-
ɞɚɟɬɫɹ ɤɨɪɨɬɤɢɣ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɣ, ɱɬɨ ɝɪɚɮɢɤ ɞɚɧɧɵɯ ɡɚɧɟɫɟɧ ɜ ɩɚɦɹɬɶ. Ɂɞɟɫɶ ɧɟ 
ɩɨɹɜɥɹɟɬɫɹ ɚɧɧɨɬɚɰɢɹ ɧɚ ɞɢɫɩɥɟɟ, ɤɨɬɨɪɚɹ ɭɤɚɡɵɜɚɥɚ ɛɵ ɧɚ ɬɨ, ɱɬɨ ɝɪɚɮɢɤ ɡɚɧɟɫɟɧ ɜ ɩɚɦɹɬɶ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data Math  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data / Memory  . Ɋɟɡɭɥɶɬɚɬɵ ɬɟɤɭɳɟɝɨ ɢɡɦɟɪɟɧɢɹ ɞɟɥɹɬɫɹ ɧɚ 
ɞɚɧɧɵɟ ɜ ɩɚɦɹɬɢ. 

ɀɟɥɬɵɣ ɝɪɚɮɢɤ ɞɚɧɧɵɯ ɨɬɨɛɪɚɠɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɬɟɤɭɳɟɝɨ ɢɡɦɟɪɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɨɛɪɚɛɨɬɤɢ ɝɪɚɮɢɤɚ. ȼ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɷɤɪɚɧɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɫɢɦɜɨɥ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ 
[ D/M ]. Ɉɩɢɫɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɫ ɝɪɚɮɢɤɚɦɢ (Trace Math) ɩɪɢɜɟɞɟɧɨ ɜ ɪɚɡɞɟɥɟ 21.3. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɂɞɟɫɶ ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɢɧɬɟɪɩɨɥɹɰɢɹ ɞɚɧɧɵɯ. ȿɫɥɢ ɢɡɦɟɧɹɬɶ ɭɫɬɚɧɨɜɤɭ ɪɚɡɪɟɲɟɧɢɹ (Resolution), ɤɨɝɞɚ ɡɚ-
ɞɟɣɫɬɜɨɜɚɧɚ ɮɭɧɤɰɢɹ Trace Math, ɬɨ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɨɬɦɟɧɹɟɬ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɨɩɟɪɚɰɢɸ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 157 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

13 Ɋɟɠɢɦ ɜɫɬɪɨɟɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ (ɨɩɰɢɹ 310) 

ȼɫɬɪɨɟɧɧɵɣ ɢɡɦɟɪɢɬɟɥɶ ɦɨɳɧɨɫɬɢ (ɨɧ ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɠɟ ɤɚɧɚɥɶɧɵɦ ɢɡɦɟɪɢɬɟɥɟɦ ɦɨɳɧɨɫɬɢ) ɢɫɩɨɥɶ-
ɡɭɟɬ ɜɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ SA ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɫɬɵɯ ɢ ɛɵɫɬɪɵɯ ɢɡɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ ɜ ɜɵɛɪɚɧɧɨɦ 
ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ. ɉɪɢ ɷɬɨɦ ɧɟ ɬɪɟɛɭɟɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ. 
 

 
 

ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜɫɬɪɨɟɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ 

ɉɪɟɠɞɟ ɱɟɦ ɜɵɩɨɥɧɹɬɶ ɨɩɢɫɚɧɧɵɟ ɜ ɷɬɨɣ ɝɥɚɜɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ ɜɫɬɪɨɟɧɧɨɝɨ 
ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɜɫɬɪɨɟɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode  . 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Power Meter (Built-in)  . 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɇɟ ɞɨɩɭɫɤɚɣɬɟ ɩɪɟɜɵɲɟɧɢɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɭɪɨɜɧɟɣ ɫɢɝɧɚɥɨɜ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ ɩɨɪɬɚ RF IN: 

ɋɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ +27 ɞȻɦ (320 ɦȼɬ) 

ɉɢɤɨɜɚɹ ɦɨɳɧɨɫɬɶ +33 ɞȻɦ (2 ȼɬ), < 2 ɦɤɫ 

ɉɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ +50 ȼ 

ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ 

Ⱦɨɫɬɨɜɟɪɧɵɟ ɢɡɦɟɪɟɧɢɹ ɜ ɪɟɠɢɦɟ ɜɫɬɪɨɟɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜɨ ɜɫɟɦ 
ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɦɨɠɧɨ ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɟ ɰɟɧɬɪɚɥɶɧɨɣ 
ɱɚɫɬɨɬɵ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɩɪɨɫɚɱɢɜɚɧɢɟ ɫɢɝɧɚɥɚ ɝɟɬɟɪɨɞɢɧɚ ɨɬ 
ɜɧɭɬɪɟɧɧɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢɛɨɪɚ ɧɚɪɭɲɚɟɬ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ. 

ɑɚɫɬɨɬɧɚɹ ɨɛɥɚɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɲɢɪɢɧɚ ɤɚɧɚɥɚ ɢɥɢ ɩɨɥɨɫɚ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨ-
ɛɨɣ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ (ɫɢɦɦɟɬɪɢɱɧɵɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ), ɜ ɤɨɬɨɪɨɦ ɞɟɬɟɤɬɢɪɭɟɬ-
ɫɹ ɢ ɢɧɞɢɰɢɪɭɟɬɫɹ ɦɨɳɧɨɫɬɶ. 
Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɦɨɠɧɨ ɬɚɤɠɟ ɩɪɢɦɟɧɹɬɶ ɫɬɚɧɞɚɪɬ 
ɪɚɞɢɨɫɜɹɡɢ (Radio Standard). ɋɦ. ɨɩɢɫɚɧɢɟ ɫɬɚɧɞɚɪɬɨɜ ɪɚɞɢɨɫɜɹɡɢ ɜ ɪɚɡɞɟɥɟ 9.1. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 158 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ, ɫɬɭɩɟɧɢ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ  
ɢ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɨ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ 50 ɆȽɰ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  ɢɥɢ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Frequency  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Center  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱ-
ɤɢ. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9). ɇɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨ-
ɪɚ FieldFox ɢɧɞɢɰɢɪɭɟɬɫɹ ɬɟɤɭɳɚɹ ɱɚɫɬɨɬɚ (f). 

• (ɉɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɩɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   ɞɥɹ ɛɵɫɬɪɨɝɨ ɢɡɦɟɧɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨ-

ɬɵ. Ɇɨɠɧɨ ɬɚɤɠɟ ɢɡɦɟɧɢɬɶ ɡɧɚɱɟɧɢɟ ɫɬɭɩɟɧɢ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɭɸ ɤɥɚɜɢɲɭ  CF Step  ɢ ɜɜɟɞɢɬɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ ɡɧɚɱɟɧɢɟ ɫɬɭɩɟɧɢ ɪɚɡɜɟɪɬɤɢ 
ɱɚɫɬɨɬɵ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ. 

• (ɉɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Span (Ch Wid)  . ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɪɚɡ-
ɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚ-
ɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ. Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚ ɞɢɫ-
ɩɥɟɟ ɩɨɫɥɟ ɞɪɨɛɧɨɣ ɱɟɪɬɵ, ɧɚɩɪɢɦɟɪ:  –10 dBm / 1.00 MHz  . 

      ɉɊɂɆȿɑȺɇɂȿ        

ɋɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɋɊɆ ɢɞɟɧɬɢɱɧɵ ɭɫɬɚɧɨɜɤɚɦ ɩɚɪɚɦɟɬɪɨɜ ɫɬɚɧɞɚɪɬɧɨɝɨ ɢɡɦɟɪɢɬɟɥɹ 
ɦɨɳɧɨɫɬɢ: 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 159 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

14 Ɋɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ (USB) – ɨɩɰɢɹ 302 

ɂɡɦɟɪɟɧɢɹ ɜ ɪɟɠɢɦɟ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɪɟɚɥɢɡɭɸɬɫɹ ɫ ɨɩɰɢɟɣ 302, ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɢɡ-
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ɰɢɪɭɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 
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14.1 ɉɨɞɞɟɪɠɢɜɚɟɦɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɦɨɳɧɨɫɬɢ 

ɂɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɥɸɛɨɝɨ ɢɡ ɢɡɦɟɪɢɬɟɥɶɧɵɯ USB-ɩɪɟɨɛɪɚɡɨɜɚ-
ɬɟɥɟɣ ɦɨɳɧɨɫɬɢ Keysight ɫɟɪɢɢ U2000. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɦɨɳɧɨɫɬɢ ɫɟɪɢɢ 
U2000: ɜɧɟɲɧɢɣ ɡɚɩɭɫɤ (ɢɡɦɟɪɟɧɢɟ ɦɨɳɧɨɫɬɢ ɩɚɤɟɬɧɵɯ ɫɢɝɧɚɥɨɜ ɫ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɟɣ), ɪɟɠɢɦ ɪɚɡɜɟɪɬɤɢ 
ɦɨɳɧɨɫɬɢ ɢ ɪɟɠɢɦ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɇɟ ɞɨɩɭɫɤɚɣɬɟ ɩɪɟɜɵɲɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɭɪɨɜɧɟɣ ɫɢɝɧɚɥɚ ɞɥɹ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 
ɦɨɳɧɨɫɬɢ ɫɟɪɢɢ U2000: 

ɋɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ +25 ɞȻɦ (320 ɦȼɬ) 

ɉɢɤɨɜɚɹ ɦɨɳɧɨɫɬɶ +33 ɞȻɦ (2 ȼɬ), ≤ 10 ɦɤɫ 

ɉɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ +5 ȼ 



Ⱦɦɛɝɛ 14: ɋɠɡɣɧ ɣɢɧɠɫɣɭɠɦɺ ɧɩɴɨɩɬɭɣ (USB) – ɩɪɱɣɺ 302  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 160 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

14.2 Ʉɚɤ ɩɪɢɫɨɟɞɢɧɢɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ 

ɉɪɢɫɨɟɞɢɧɢɬɟ ɢɡɦɟɪɢɬɟɥɶɧɵɣ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɫɟɪɢɢ U2000 ɤ ɨɞɧɨɦɭ ɢɡ ɩɨɪɬɨɜ USB. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɭɪɨɜɧɟɣ ɦɨɳɧɨɫɬɢ ɫɜɵɲɟ +20 ɞȻɦ ɭɫɬɚɧɨɜɢɬɟ ɚɬɬɟɧɸɚɬɨɪ ɦɟɠɞɭ ɨɛɴɟɤɬɨɦ ɢɡɦɟɪɟɧɢɣ ɢ ɩɪɟɨɛ-
ɪɚɡɨɜɚɬɟɥɟɦ ɦɨɳɧɨɫɬɢ. Ʉɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɚɬɬɟɧɸɚɬɨɪɚ ɦɨɠɧɨ ɜɵɱɟɫɬɶ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨ-
ɦɨɳɶɸ ɮɭɧɤɰɢɢ Offset (ɫɦ. ɩɨɞɪɚɡɞɟɥ 14.3.4). 

ɋɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ ɫɥɭɠɢɬ ɞɥɹ ɢɧɞɢɤɚɰɢɢ ɟɝɨ ɫɨɫɬɨɹɧɢɹ. 

• Ɂɟɥɟɧɵɣ ɦɢɝɚɸɳɢɣ ɢɧɞɢɤɚɬɨɪ ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɪɨɰɟɫɫ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨ-
ɫɬɢ ɫ ɛɚɡɨɜɵɦ ɩɪɢɛɨɪɨɦ ɢɥɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɰɟɞɭɪɵ ɫɚɦɨɩɪɨɜɟɪɤɢ. ɉɨɫɤɨɥɶɤɭ ɚɧɚɥɢɡɚɬɨɪ 
FieldFox ɨɛɵɱɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɤ ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ ɧɟɦɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɦɨɳɧɨɫɬɢ, ɬɨ ɷɬɨ ɢɧ-
ɞɢɰɢɪɭɟɬ ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

• ɀɟɥɬɨɟ ɫɜɟɱɟɧɢɟ ɢɧɞɢɰɢɪɭɟɬ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɰɟɞɭɪɵ ɜɧɭɬɪɟɧɧɟɣ ɭɫɬɚɧɨɜɤɢ ɧɭɥɹ. 

• Ʉɪɚɫɧɨɟ ɫɜɟɱɟɧɢɟ ɢɧɞɢɰɢɪɭɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɨɲɢɛɤɢ (ɫɛɨɹ) ɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ. Ɉɛ-
ɪɚɳɚɣɬɟɫɶ ɤ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ. 

• Ɉɬɫɭɬɫɬɜɢɟ ɫɜɟɱɟɧɢɹ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɧɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɦɨɳɧɨɫɬɢ (ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɨɧ ɧɟ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɢɡɦɟɪɢɬɟ-
ɥɹ ɦɨɳɧɨɫɬɢ). 

14.3 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ 

ɉɪɟɠɞɟ ɱɟɦ ɜɵɩɨɥɧɹɬɶ ɨɩɢɫɚɧɧɵɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ ɢɡɦɟɪɢɬɟ-
ɥɹ ɦɨɳɧɨɫɬɢ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Power Meter  . 

14.3.1  ɍɫɬɚɧɨɜɤɚ ɧɭɥɹ 

ɂɡɦɟɪɢɬɟɥɶɧɵɟ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɦɨɳɧɨɫɬɢ Keysight ɫɟɪɢɢ U2000 ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɩɨɥɧɹɸɬ 
ɜɧɭɬɪɟɧɧɸɸ ɭɫɬɚɧɨɜɤɭ ɧɭɥɹ. ɉɨɫɤɨɥɶɤɭ ɷɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɨɞɟɪɠɚɬ ɜɧɭɬɪɟɧɧɢɣ 
ɩɟɪɟɤɥɸɱɚɬɟɥɶ, ɩɪɨɰɟɞɭɪɚ ɜɧɭɬɪɟɧɧɟɣ ɭɫɬɚɧɨɜɤɢ ɧɭɥɹ ɧɟ ɬɪɟɛɭɟɬ ɜɵɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɦɨɳɧɨ-
ɫɬɢ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ ɧɚ ɭɪɨɜɧɟ ɧɢɠɟ –30 ɞȻɦ ɫɥɟɞɭɟɬ ɜɵ-
ɩɨɥɧɹɬɶ ɜɧɟɲɧɸɸ ɭɫɬɚɧɨɜɤɭ ɧɭɥɹ. 

ȼɨ ɜɪɟɦɹ ɜɧɟɲɧɟɣ ɭɫɬɚɧɨɜɤɢ ɧɭɥɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɤɥɸɱɢɬɶ ɢɫɬɨɱɧɢɤ ɦɨɳɧɨɫɬɢ ɢɥɢ ɨɬɫɨɟɞɢɧɢɬɶ 
ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɨɬ ɢɫɬɨɱɧɢɤɚ ɦɨɳɧɨɫɬɢ (ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ). Ɇɨɳɧɨɫɬɶ 
ɜɵɤɥɸɱɟɧɚ, ɤɨɝɞɚ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɧɟ ɩɪɟɜɵɲɚɟɬ –60 ɞȻɦ. Ʉɨɝɞɚ ɦɨɳɧɨɫɬɶ ɩɪɟɜɵɲɚ-
ɟɬ ɩɨɪɨɝ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɩɨɹɜ-
ɥɹɟɬɫɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɟ ɫɨɨɛɳɟɧɢɟ. ɉɪɢ ɷɬɨɦ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɧɟɲɧɹɹ ɭɫɬɚɧɨɜɤɚ ɧɭɥɹ. 

Ʉɚɤ ɜɵɩɨɥɧɢɬɶ ɜɧɟɲɧɸɸ ɭɫɬɚɧɨɜɤɭ ɧɭɥɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Cal  5  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  External Zero  . 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɢɥɢ ɜɧɟɲɧɟɣ ɭɫɬɚɧɨɜɤɢ ɧɭɥɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox 
ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ "Zeroing…". ɉɨɤɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɷɬɨ ɫɨɨɛɳɟɧɢɟ, ɧɟ ɜɧɨɫɢɬɟ ɧɢɤɚɤɢɯ ɢɡ-
ɦɟɧɟɧɢɣ ɜ ɚɧɚɥɢɡɚɬɨɪ FieldFox. 

Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɫɥɟ ɡɚɩɭɫɤɚ ɜɧɟɲɧɟɣ ɭɫɬɚɧɨɜɤɢ ɧɭɥɹ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɤɥɸɱɟɧ ɢɫɬɨɱɧɢɤ ɦɨɳɧɨɫɬɢ ɜ ɬɟ-
ɱɟɧɢɟ ɜɫɟɝɨ ɜɪɟɦɟɧɢ, ɩɨɤɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ "Zeroing…". ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɛɭɞɟɬ ɧɚɪɭɲɟ-
ɧɚ ɤɚɥɢɛɪɨɜɤɚ ɛɟɡ ɩɨɹɜɥɟɧɢɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 161 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

14.3.2  ɑɚɫɬɨɬɚ 

ȼ ɩɚɦɹɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɦɨɳɧɨɫɬɢ Keysight ɫɟɪɢɢ U2000 ɡɚɥɨɠɟɧ ɫɩɢɫɨɤ ɩɨɩɪɚ-
ɜɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢ ɪɚɡɧɵɯ ɱɚɫɬɨɬɚɯ. ɑɬɨɛɵ ɩɪɢɦɟɧɹɥɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨ-
ɷɮɮɢɰɢɟɧɬ, ɫɥɟɞɭɟɬ ɜɜɟɫɬɢ ɧɚ ɚɧɚɥɢɡɚɬɨɪɟ FieldFox ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɢɡɦɟɪɹɟɦɨɝɨ ɫɢɝɧɚɥɚ. 

ɑɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɚ ɧɟ ɱɚɫɬɨɬɧɵɦ ɞɢɚɩɚɡɨɧɨɦ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɚ ɱɚɫɬɨɬ-
ɧɵɦ ɞɢɚɩɚɡɨɧɨɦ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨ-
ɥɟɟ ɲɢɪɨɤɢɦ. 

Ʉɚɤ ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  ɢɥɢ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Frequency  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɨ ɡɧɚɱɟɧɢɟ ɱɚɫ-
ɬɨɬɵ 50 ɆȽɰ.  

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 2.9).  

Ɍɟɤɭɳɚɹ ɱɚɫɬɨɬɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

14.3.3  ɒɤɚɥɚ 

Ɇɚɫɲɬɚɛ (ɲɤɚɥɭ) ɢɧɞɢɤɚɰɢɢ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜɪɭɱɧɭɸ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 
Ʉɪɭɩɧɵɟ ɢ ɦɟɥɤɢɟ ɞɟɥɟɧɢɹ ɲɤɚɥɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢ ɧɟ ɞɨɩɭɫɤɚɸɬ ɢɡɦɟɧɟɧɢɹ. ɇɟ-
ɫɦɨɬɪɹ ɧɚ ɨɝɪɚɧɢɱɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɲɤɚɥɵ, ɜɵ ɦɨɠɟɬɟ ɧɚɛɥɸɞɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɷɬɢɯ ɭɫɬɚɧɨɜɨɤ, ɩɪɢɦɟɧɹɹ ɮɭɧɤɰɢɸ Autoscale. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɲɤɚɥɭ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ 

Ɋɭɱɧɚɹ ɭɫɬɚɧɨɜɤɚ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale / Amptd  . 

• ȼɵɛɟɪɢɬɟ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 

∗  Scale Min  – ɭɫɬɚɧɨɜɤɚ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ ɞɥɹ ɢɧɞɢɤɚɰɢɢ. ȼɜɟɞɢɬɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

ɢ ɜɵɛɟɪɢɬɟ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . Эɬɨ ɡɧɚɱɟɧɢɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɧɢ-

ɠɟ –100 ɞȻɦ. 

∗  Scale Max  – ɭɫɬɚɧɨɜɤɚ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ ɞɥɹ ɢɧɞɢɤɚɰɢɢ. ȼɜɟɞɢɬɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟ-

ɧɢɟ ɢ ɜɵɛɟɪɢɬɟ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . Эɬɨ ɡɧɚɱɟɧɢɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɜɵɲɟ 100 ɞȻɦ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ: 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɭɧɤɰɢɢ Autoscale ɬɟɤɭɳɟɟ ɩɨɤɚɡɚɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɟɪɟɞɢɧɵ ɲɤɚɥɵ, ɢ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale / Amptd  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Autoscale  . 

14.3.4  Ɋɚɡɧɨɫɬɧɵɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ 

ȼɵ ɦɨɠɟɬɟ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɨɝɨ ɩɨɤɚɡɚɧɢɹ ɢɥɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɢɤ-
ɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ (ɫɦɟɳɟɧɢɹ). 

• ɉɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɟɣ Relative ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪɚɡɧɨɫɬɢ ɭɪɨɜɧɟɣ ɦɨɳɧɨɫɬɢ. 

• ɉɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɟɣ Offset ɞɥɹ ɭɱɟɬɚ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɜ ɤɨɦɩɨɧɟɧɬɚɯ ɢɥɢ ɞɥɢɧɧɵɯ ɤɚɛɟɥɹɯ, ɤɨ-
ɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɢɫɬɨɱɧɢɤɨɦ ɦɨɳɧɨɫɬɢ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɬɬɟ-
ɧɸɚɬɨɪɚ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɨɫɥɚɛɥɟɧɢɹ 10 ɞȻ ɞɥɹ ɡɚɳɢɬɵ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ 
ɫɦɟɳɟɧɢɹ (Offset) 10 ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ ɞɨ ɚɬɬɟɧɸɚɬɨɪɚ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɫɢɥɢ-
ɬɟɥɹ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɭɫɢɥɟɧɢɹ 10 ɞȻ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ –10 ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ 
ɦɨɳɧɨɫɬɢ ɞɨ ɭɫɢɥɢɬɟɥɹ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 162 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɪɚɡɧɨɫɬɧɵɯ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale / Amptd  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Relative On Off  – ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ ON ɚɧɚɥɢɡɚɬɨɪ FieldFox ɢɡɦɟɪɹɟɬ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɦɨɳ-
ɧɨɫɬɢ ɢ ɡɚɧɨɫɢɬ ɜ ɩɚɦɹɬɶ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɩɨɫɥɟɞɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ 
ɢɧɞɢɰɢɪɭɸɬ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɧɟɫɟɧɧɨɝɨ ɜ ɩɚɦɹɬɶ ɡɧɚɱɟɧɢɹ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ 
ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɚ ON ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɦɟɧɹɟɬɫɹ ɫ ɞȻɦ ɧɚ ɞȻ ɢ ɫ ȼɬ ɧɚ %. 

∗  Offset On Off  – ɉɪɢ ɤɚɠɞɨɦ ɧɚɠɚɬɢɢ ɷɬɨɣ ɤɥɚɜɢɲɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨɨɱɟɪɟɞɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ 
ɢɧɞɢɤɚɰɢɢ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɧɚɱɟɧɢɹ ɫɦɟɳɟɧɢɹ (Offset). 

∗  Offset Val  – Ɂɧɚɱɟɧɢɟ, ɧɚ ɤɨɬɨɪɨɟ ɫɦɟɳɚɟɬɫɹ ɢɧɞɢɤɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ. 
ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɩɨɬɟɪɶ ɜ ɧɟɤɨɬɨɪɨɦ ɭɫɬɪɨɣ-
ɫɬɜɟ. Ɉɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɜɧɨɫɢɦɨɝɨ ɭɫɢɥɟɧɢɹ. 
Ⱦɢɚɩɚɡɨɧ ɭɫɬɚɧɨɜɤɢ ɡɧɚɱɟɧɢɣ ɫɦɟɳɟɧɢɹ: ɨɬ –100 ɞȻ ɞɨ 100 ɞȻ. 

14.3.5  ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɢɧɞɢɤɚɰɢɢ 

ȼɵɛɟɪɢɬɟ ɢɧɞɢɤɚɰɢɸ ɦɨɳɧɨɫɬɢ ɜ ɞɟɰɢɛɟɥɚɯ ɨɬ ɦɢɥɥɢɜɚɬɬɚ (dBm) ɢɥɢ ɜ ɜɚɬɬɚɯ (W). ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ ɷɬɢ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɦɟɧɹɸɬɫɹ ɧɚ dB ɢ %, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɢɧɞɢɤɚɰɢɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  ɢɥɢ  Scale / Amptd  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Unit  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  dBm (dB)  – ɢɧɞɢɤɚɰɢɹ ɜ dB ɢɥɢ dBm. 

∗  Watt (%)  – ɢɧɞɢɤɚɰɢɹ ɜ W ɢɥɢ %. 

14.3.6  Ɋɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ 

ɉɚɪɚɦɟɬɪ Resolution ɨɩɪɟɞɟɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɪɹɞɨɜ ɢɧɞɢɤɚɰɢɢ ɩɨɫɥɟ ɞɟɰɢɦɚɥɶɧɨɣ ɬɨɱɤɢ ɧɚ ɰɢɮ-
ɪɨɜɨɦ ɢɧɞɢɤɚɬɨɪɟ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɪɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale / Amptd  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Unit  . 

• ȼɵɛɟɪɢɬɟ ɡɧɚɱɟɧɢɟ 0, 1, 2 ɢɥɢ 3. 

14.3.7  ɍɫɪɟɞɧɟɧɢɟ 

ɍɫɪɟɞɧɟɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɦɚɥɵɯ ɭɪɨɜɧɟɣ ɦɨɳɧɨɫɬɢ ɢɥɢ ɩɪɢ ɧɚ-
ɥɢɱɢɢ ɮɥɭɤɬɭɚɰɢɣ ɦɨɳɧɨɫɬɢ. ɍɜɟɥɢɱɟɧɢɟ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ ɭɥɭɱɲɚɟɬ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ, ɧɨ 
ɫɧɢɠɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɭɫɪɟɞɧɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2  ɢɥɢ  Meas Setup  4  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Averaging Auto Man Off   

∗ Auto – ɉɨɡɜɨɥɹɟɬ ɢɡɦɟɪɢɬɟɥɶɧɨɦɭ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ ɦɨɳɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɫɨɛ-
ɫɬɜɟɧɧɭɸ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɨɜ ɭɫɪɟɞɧɟɧɢɹ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪ-
ɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
ɦɨɳɧɨɫɬɢ. 

∗ Man – Ɋɭɱɧɨɣ ɜɜɨɞ ɡɧɚɱɟɧɢɹ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ (Num Averages). 

∗ OFF – ɛɟɡ ɭɫɪɟɞɧɟɧɢɹ. 



Ⱦɦɛɝɛ 14: ɋɠɡɣɧ ɣɢɧɠɫɣɭɠɦɺ ɧɩɴɨɩɬɭɣ (USB) – ɩɪɱɣɺ 302  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 163 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗  Num Averages  – ɍɫɬɚɧɨɜɤɚ ɩɨɞɥɟɠɚɳɢɯ ɭɫɪɟɞɧɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨ-
ɫɬɢ ɞɨ ɜɵɜɨɞɚ ɧɚ ɢɧɞɢɤɚɰɢɸ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ. ɉɪɢ ɜɜɨɞɟ ɱɢɫɥɟɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪ Averaging ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ Man. 

14.3.8  Ɉɞɧɨɤɪɚɬɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ 

Эɬɚ ɭɫɬɚɧɨɜɤɚ (Single ɢɥɢ Continuous) ɨɩɪɟɞɟɥɹɟɬ ɯɚɪɚɤɬɟɪ ɡɚɩɭɫɤɚ ɢɡɦɟɪɟɧɢɣ – ɩɟɪɢɨɞɢɱɟɫɤɢɟ (ɩɨ-
ɜɬɨɪɹɸɳɢɟɫɹ) ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɨɞɧɨɤɪɚɬɧɵɟ ɢɡɦɟɪɟɧɢɹ, ɤɨɬɨɪɵɟ ɡɚɩɭɫɤɚɸɬɫɹ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ 
 Single . ɉɪɢɦɟɧɹɣɬɟ ɜɚɪɢɚɧɬ Single ɞɥɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɚ ɬɚɤɠɟ ɜ ɬɟɯ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɵ ɯɨɬɢɬɟ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɢɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɡɦɟ-
ɪɟɧɢɹ. 

Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɛɟɡ ɭɯɭɞɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɨɞɧɨɤɪɚɬɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Single  – Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ Continuous OFF ɢ ɩɨɛɭɠɞɚɟɬ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɵ-
ɩɨɥɧɢɬɶ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɢ ɨɫɬɚɧɨɜɢɬɶɫɹ ɞɨ ɫɥɟɞɭɸɳɟɝɨ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ  Single .. 
Ʉɨɝɞɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɝɪɚɮɢɤ ɞɚɧɧɵɯ, ɩɪɢ ɷɬɨɦ ɢɡɦɟɪɹɟɬɫɹ ɜɟɫɶ ɝɪɚɮɢɤ, ɡɚɬɟɦ ɢɡɦɟɪɟɧɢɟ ɩɪɢɨɫ-
ɬɚɧɚɜɥɢɜɚɟɬɫɹ. Ʉɨɝɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ Hold ɦɟɧɹɟɬɫɹ ɧɚ 

ɫɬɪɟɥɤɭ →. 

∗  Continuous  – ɪɟɠɢɦ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ. Эɬɨ ɬɢɩɢɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɬɟɯ ɫɥɭɱɚɟɜ, ɤɨ-
ɝɞɚ ɧɟ ɧɭɠɧɨ ɡɚɛɨɬɢɬɶɫɹ ɨɛ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

• Ⱦɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɟɠɢɦɨɜ Single ɢ Continuous ɦɨɠɧɨ ɬɚɤɠɟ ɧɚɠɢɦɚɬɶ ɤɥɚɜɢɲɭ  Run/Hold +/–  . 

14.3.9  Ɋɟɠɢɦ ɨɛɧɚɪɭɠɟɧɢɹ ɫɤɚɱɤɨɜ ɦɨɳɧɨɫɬɢ 

Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɩɨɞɞɟɪɠɢɜɚɟɬ ɮɭɧɤɰɢɸ ɨɛɧɚɪɭɠɟɧɢɹ ɫɤɚɱɤɨɜ ɦɨɳɧɨɫɬɢ (Step Detection), ɤɨɬɨɪɚɹ 
ɢɦɟɟɬɫɹ ɭ ɢɡɦɟɪɢɬɟɥɟɣ ɦɨɳɧɨɫɬɢ ɫɟɪɢɢ U2000. Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɷɬɚ ɮɭɧɤɰɢɹ, ɬɨ ɩɨɫɥɟ ɡɧɚɱɢ-
ɬɟɥɶɧɨɝɨ ɫɤɚɱɤɚ ɢɡɦɟɪɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɭɦɟɧɶɲɚɟɬɫɹ ɜɪɟɦɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ. Ɂɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɤɭɦɟɧɬɚɰɢɢ USB-ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɨɛɧɚɪɭɠɟɧɢɹ ɫɤɚɱɤɨɜ ɦɨɳɧɨɫɬɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Step Detection ON OFF  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗ ON – ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɨɛɧɚɪɭɠɟɧɢɟ ɫɤɚɱɤɨɜ ɦɨɳɧɨɫɬɢ (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ). 

∗ OFF – ɨɬɤɥɸɱɟɧɨ ɨɛɧɚɪɭɠɟɧɢɟ ɫɤɚɱɤɨɜ ɦɨɳɧɨɫɬɢ. 

14.3.10  ɉɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 

ȼ ɪɟɠɢɦɟ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ Max Limit ɢ Min Limit ɡɚɞɚɸɬ ɜɢɞɢɦɵɣ ɞɢɚɩɚ-
ɡɨɧ ɩɪɢɟɦɥɟɦɵɯ ɩɨɤɚɡɚɧɢɣ ɦɟɠɞɭ ɷɬɢɦɢ ɞɜɭɦɹ ɩɪɟɞɟɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ. ɉɨɤɚɡɚɧɢɹ, ɤɨɬɨɪɵɟ ɧɚɯɨ-
ɞɹɬɫɹ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɢɥɢ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɨɬɱɟɬɥɢɜɨ ɜɢɞɧɵ ɧɚ ɢɧɞɢɤɚɬɨɪɟ ɢɡɦɟ-
ɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Limit  8  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Min Limit On Off  – ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɢɧɞɢɤɚɰɢɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɩɪɟɞɟɥɚ. 

∗  Min Limit Value  – ɭɫɬɚɧɨɜɤɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ. Ɂɚ ɩɪɟɞɟɥ ɜɵɯɨ-
ɞɹɬ ɩɨɤɚɡɚɧɢɹ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɧɢɠɟ ɷɬɨɝɨ ɩɪɟɞɟɥɚ. 

∗  Max Limit On Off  – ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɢɧɞɢɤɚɰɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɟɞɟɥɚ. 

∗  Max Limit Value  – ɭɫɬɚɧɨɜɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ. Ɂɚ ɩɪɟɞɟɥ ɜɵ-
ɯɨɞɹɬ ɩɨɤɚɡɚɧɢɹ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜɵɲɟ ɷɬɨɝɨ ɩɪɟɞɟɥɚ. 

 



Ⱦɦɛɝɛ 15: Ɍɟɝɣɞ ɲɛɬɭɩɭɶ ɬ ɣɬɪɩɦɷɢɩɝɛɨɣɠɧ ɣɢɧɠɫɣɭɠɦɷɨɩɞɩ ɪɫɠɩɜɫɛɢɩɝɛɭɠɦɺ ɧɩɴɨɩɬɭɣ (FOPS) – ɩɪɱɣɺ 208  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 164 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

15 ɋɞɜɢɝ ɱɚɫɬɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ  
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ (FOPS) – ɨɩɰɢɹ 208 

 

Ɋɟɚɥɢɡɚɰɢɹ ɮɭɧɤɰɢɢ FOPS ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɨɩɰɢɢ 302 (ɪɟɠɢɦ USB-ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ). Ʉɨɝɞɚ 
ɭɫɬɚɧɨɜɥɟɧɵ ɨɛɟ ɷɬɢ ɨɩɰɢɢ, ɜɵ ɦɨɠɟɬɟ ɩɨɫɵɥɚɬɶ ɫɢɝɧɚɥ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ FieldFox ɧɚ ɨɞɧɨɣ 
ɱɚɫɬɨɬɟ ɢ ɢɡɦɟɪɹɬɶ ɷɬɨɬ ɫɢɝɧɚɥ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ Keysight 
ɫɟɪɢɢ U ɧɚ ɞɪɭɝɨɣ ɱɚɫɬɨɬɟ. 
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15.1 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ 

Эɬɚ ɮɭɧɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɱɚɫɬɨɬɭ ɢɫɬɨɱɧɢɤɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɱɚɫɬɨ-
ɬɵ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ (ɩɪɢɟɦɧɢɤɚ). Ʉɨɝɞɚ ɪɟɚɥɢɡɭɟɬɫɹ ɫɞɜɢɝ ɱɚɫɬɨɬɵ ɫ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ (FOPS), ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ 
ɢɫɬɨɱɧɢɤɚ ɢ ɩɪɢɟɦɧɢɤɚ, ɩɪɢɱɟɦ ɨɞɧɚ ɱɚɫɬɨɬɚ ɨɬɫɥɟɠɢɜɚɟɬ ɞɪɭɝɭɸ. ɋɞɜɢɝ ɱɚɫɬɨɬɵ ɦɨɠɟɬ ɛɵɬɶ ɨɬɪɢɰɚ-
ɬɟɥɶɧɵɦ, ɧɭɥɟɜɵɦ ɢɥɢ ɩɨɥɨɠɢɬɟɥɶɧɵɦ. 

Ɏɭɧɤɰɢɸ FOPS ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɤɚɥɹɪɧɨɣ ɩɟɪɟɞɚɬɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚɤɢɯ 
ɭɫɬɪɨɣɫɬɜ, ɤɚɤ ɫɦɟɫɢɬɟɥɢ ɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɱɚɫɬɨɬɵ. Ɏɭɧɤɰɢɹ ɫɞɜɢɝɚ ɱɚɫɬɨɬɵ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɢɡɦɟ-
ɪɟɧɢɣ ɩɨɬɟɪɶ ɢɥɢ ɭɫɢɥɟɧɢɹ ɭ ɭɫɬɪɨɣɫɬɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɱɚɫɬɨɬɵ, ɩɨɫɤɨɥɶɤɭ ɭ ɬɚɤɢɯ ɭɫɬɪɨɣɫɬɜ ɱɚɫɬɨɬɚ 
ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɱɚɫɬɨɬɵ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. ɂɫɬɨɱɧɢɤ ɚɧɚɥɢɡɚɬɨɪɚ 
FieldFox ɩɨɞɚɟɬ ɫɢɝɧɚɥ ɧɚ ɜɯɨɞ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ, ɚ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɟɦɧɢɤɚ. 

ɉɨɫɤɨɥɶɤɭ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɦɨɳɧɨɫɬɢ ɜ ɩɪɢɧɰɢɩɟ ɹɜɥɹɸɬɫɹ ɲɢɪɨɤɨɩɨɥɨɫɧɵɦɢ ɭɫɬ-
ɪɨɣɫɬɜɚɦɢ, ɬɨ ɜɚɲɚ ɡɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɩɨɞɚɱɭ ɧɚ ɜɯɨɞ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛ-
ɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ ɬɨɥɶɤɨ ɢɧɬɟɪɟɫɭɸɳɟɝɨ ɜɚɫ ɫɢɝɧɚɥɚ ɢ ɨɬɮɢɥɶɬɪɨɜɚɬɶ ɜɫɟ ɩɪɨɱɢɟ ɫɢɝɧɚɥɵ. 

ɍ ɧɟɤɨɬɨɪɵɯ ɨɛɴɟɤɬɨɜ ɢɡɦɟɪɟɧɢɣ ɦɨɠɟɬ ɩɨɥɭɱɚɬɶɫɹ ɪɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɧɚɩɪɚɜ-
ɥɟɧɢɢ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɸ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɫɨ-
ɞɟɪɠɢɬ ɤɚɥɶɤɭɥɹɬɨɪ ɫɞɜɢɝɚ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɵɫɬɪɭɸ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɣ. 

ɇɚ ɷɬɨɦ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧ ɬɢɩɢɱɧɵɣ ɫɥɭɱɚɣ ɩɪɢɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ FOPS. 

 ɋɢɝɧɚɥ ȼɑ ɋɢɝɧɚɥ ɉɑ 

 

 

• Ɉɛɴɟɤɬɨɦ ɢɡɦɟɪɟɧɢɣ ɹɜɥɹɟɬɫɹ ɞɥɢɧɧɚɹ ɫɟɤɰɢɹ ɤɚɛɟɥɹ ɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ. 

• ɂɫɬɨɱɧɢɤ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɧɚ ɱɚɫɬɨɬɭ ȼɑ ɫɢɝɧɚɥɚ. 

• ɂɡɦɟɪɢɬɟɥɶɧɵɣ USB ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ ɜɵɯɨɞɭ ɉɑ ɤɚɛɟɥɟɦ USB/LAN 
ɬɚɤɨɣ ɠɟ ɞɥɢɧɵ. Ʉ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox ɢ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ USB ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦ ɦɨɳɧɨɫɬɢ 
Keysight ɧɟ ɩɪɢɥɚɝɚɸɬɫɹ ɭɞɥɢɧɢɬɟɥɢ USB/LAN. 

• Ʉɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ ɢɡɦɟɪɹɟɬɫɹ ɧɚ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟ-
ɥɟ ɦɨɳɧɨɫɬɢ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ ɫ FOPS ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɚɬɶɫɹ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɦɨɳɧɨɫɬɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɛɨɥɟɟ ɧɢɡɤɨɱɚɫɬɨɬɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɦɨɳɧɨɫɬɢ 
ɨɛɥɚɞɚɸɬ ɛɨɥɟɟ ɲɢɪɨɤɢɦ ɞɢɧɚɦɢɱɟɫɤɢɦ ɞɢɚɩɚɡɨɧɨɦ. 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ  
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

ɦɨɳɧɨɫɬɢ  
Ʉɚɛɟɥɶ USB 

Ʉɨɚɤɫɢɚɥɶɧɵɣ
ȼɑ ɤɚɛɟɥɶ

(ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ) 

1. ȼɵɩɨɥɧɢɬɶ ɤɚɥɢɛɪɨɜɤɭ ȼɑ ɢɫɬɨɱɧɢɤɚ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɦɨɳɧɨɫɬɢ. 
2. ɉɪɢɫɨɟɞɢɧɢɬɶ ȼɑ ɢɫɬɨɱɧɢɤ ɤ ɜɯɨɞɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ. 
3. ɉɪɢɫɨɟɞɢɧɢɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɤ ɜɵɯɨɞɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 

ɱɚɫɬɨɬɵ (ɉɑ). 
4. ɂɡɦɟɪɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ (ɞȻ) ɢ ɜɵɯɨɞɧɭɸ  

ɦɨɳɧɨɫɬɶ (ɞȻɦ). 



Ⱦɦɛɝɛ 15: Ɍɟɝɣɞ ɲɛɬɭɩɭɶ ɬ ɣɬɪɩɦɷɢɩɝɛɨɣɠɧ ɣɢɧɠɫɣɭɠɦɷɨɩɞɩ ɪɫɠɩɜɫɛɢɩɝɛɭɠɦɺ ɧɩɴɨɩɬɭɣ (FOPS) – ɩɪɱɣɺ 208  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 166 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

15.2 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ FOPS 

ɋɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɹɜɥɹɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɞɥɹ ɮɭɧɤɰɢɢ FOPS. ɋɬɚɧɞɚɪɬɧɵɟ ɭɫ-
ɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ USB-ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɟɡɧɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɮɭɧɤ-
ɰɢɢ FOPS, ɨɩɢɫɚɧɵ ɜ ɪɚɡɞɟɥɟ 14.3. 

ɉɟɪɟɞ ɬɟɦ, ɤɚɤ ɩɪɢɫɬɭɩɢɬɶ ɤ ɭɫɬɚɧɨɜɤɟ ɩɚɪɚɦɟɬɪɨɜ FOPS, ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ ɫ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ USB. 

15.2.1  Ʉɚɤ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ (USB) 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode  . 

2. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Power Meter (USB Sensor)  . 

3. ɉɪɢɫɨɟɞɢɧɢɬɟ ɢɡɦɟɪɢɬɟɥɶɧɵɣ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɤ ɥɸɛɨɦɭ ɩɨɪɬɭ USB ɚɧɚɥɢɡɚɬɨɪɚ 
FieldFox. 

ɉɨɥɧɵɣ ɫɩɢɫɨɤ ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɦɨɳɧɨɫɬɢ Keysight ɜɵ ɦɨɠɟɬɟ ɧɚɣɬɢ ɩɨ 
ɫɫɵɥɤɟ: www.keysight.com/find/usbsensorsforfieldfox. 

15.2.2  ȼɵɛɨɪ ɜɢɞɚ ɢɡɦɟɪɟɧɢɣ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure 1  . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɟ ɜɚɪɢɚɧɬɵ: 

•  Src Power Measure  – ɉɨɞɨɛɧɨ ɤɚɥɢɛɪɨɜɤɟ ɧɨɪɦɢɪɨɜɚɧɢɹ, ɷɬɨɬ ɜɵɛɨɪ ɜɟɞɟɬ ɜɚɫ ɱɟɪɟɡ ɫɥɟɞɭɸ-
ɳɢɟ ɷɬɚɩɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɜ ɨɩɨɪɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɡɚɧɟɫɟɧɢɟɦ ɜ ɩɚɦɹɬɶ 
ɝɪɚɮɢɤɚ ɞɚɧɧɵɯ. 
1. ɉɪɢɫɨɟɞɢɧɢɬɟ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɤ ɨɩɨɪɧɨɣ ɩɥɨɫɤɨɫɬɢ ɩɪɢɛɨɪɚ. Эɬɨ 
ɦɟɫɬɨ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɬɨɪɨɝɨ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ. ɇɚɩɪɢɦɟɪ, ɱɬɨɛɵ 
ɢɡɦɟɪɢɬɶ ɬɨɥɶɤɨ ɩɨɬɟɪɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟ ɱɚɫɬɨɬɵ, ɩɪɢɫɨɟɞɢɧɢɬɟ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɤ ɤɚɛɟɥɸ, ɩɨɞɤɥɸɱɟɧɧɨɦɭ ɤ ɜɯɨɞɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨ-
ɬɵ. 

2. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Measure . ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɢɡɦɟɪɟɧɢɹ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Src Data –> Mem , ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɢɡɦɟɪɟɧɧɵɟ ɞɚɧɧɵɟ ɜ ɩɚɦɹɬɢ ɚɧɚɥɢɡɚ-
ɬɨɪɚ FieldFox. Ɉɩɟɪɚɰɢɢ Preset ɢɥɢ Mode Preset ɨɱɢɳɚɸɬ ɩɚɦɹɬɶ. 

3. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ (ɧɟɨɛɹɡɚɬɟɥɶɧɨ) ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Re-Measure  – ɜɵɩɨɥɧɢɬɶ ɟɳɟ ɨɞɧɨ ɢɡɦɟɪɟɧɢɟ. 

∗  Src Data  – ɧɚɛɥɸɞɚɬɶ ɬɨɥɶɤɨ ɞɚɧɧɵɟ ɩɨɜɬɨɪɧɨɝɨ ɢɡɦɟɪɟɧɢɹ. 

∗  Src Memory  – ɧɚɛɥɸɞɚɬɶ ɬɨɥɶɤɨ ɞɚɧɧɵɟ, ɡɚɧɟɫɟɧɧɵɟ ɜ ɩɚɦɹɬɶ. 
∗  Src Data & Memory  – ɧɚɛɥɸɞɚɬɶ ɞɚɧɧɵɟ ɩɨɜɬɨɪɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɢ ɞɚɧɧɵɟ, ɡɚɧɟɫɟɧɧɵɟ ɜ 
ɩɚɦɹɬɶ. 

4. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done . 

•  Src Power Memory  – ɷɬɨɬ ɜɵɛɨɪ ɧɟɞɨɫɬɭɩɟɧ, ɩɨɤɚ ɧɟ ɛɭɞɭɬ ɡɚɧɟɫɟɧɵ ɜ ɩɚɦɹɬɶ ɞɚɧɧɵɟ ɢɫɬɨɱɧɢɤɚ. 
Ɉɬɨɛɪɚɠɚɟɬɫɹ ɬɨɥɶɤɨ ɝɪɚɮɢɤ ɦɨɳɧɨɫɬɢ ɢɫɬɨɱɧɢɤɚ ɢɡ ɩɚɦɹɬɢ. 

•  Gain  – ɷɬɨɬ ɜɵɛɨɪ ɧɟɞɨɫɬɭɩɟɧ, ɩɨɤɚ ɧɟ ɛɭɞɭɬ ɡɚɧɟɫɟɧɵ ɜ ɩɚɦɹɬɶ ɞɚɧɧɵɟ ɢɫɬɨɱɧɢɤɚ. Ɉɬɨɛɪɚɠɚɟɬ-
ɫɹ ɝɪɚɮɢɤ ɨɬɧɨɲɟɧɢɹ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɤ ɦɨɳɧɨɫɬɢ ɢɫɬɨɱɧɢɤɚ (ɝɪɚɮɢɤ ɢɡ ɩɚɦɹɬɢ). 

•  Rx Power  – ɨɬɨɛɪɚɠɚɸɬɫɹ ɩɟɪɜɢɱɧɵɟ (ɧɟɨɛɪɚɛɨɬɚɧɧɵɟ) ɞɚɧɧɵɟ ɩɪɢɧɢɦɚɟɦɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɢɡ-
ɦɟɪɢɬɟɥɶɧɨɦ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟ ɦɨɳɧɨɫɬɢ. 



Ⱦɦɛɝɛ 15: Ɍɟɝɣɞ ɲɛɬɭɩɭɶ ɬ ɣɬɪɩɦɷɢɩɝɛɨɣɠɧ ɣɢɧɠɫɣɭɠɦɷɨɩɞɩ ɪɫɠɩɜɫɛɢɩɝɛɭɠɦɺ ɧɩɴɨɩɬɭɣ (FOPS) – ɩɪɱɣɺ 208  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 167 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

15.2.3  Ɍɢɩ ɪɚɡɜɟɪɬɤɢ ɢ ɱɚɫɬɨɬɚ 

ɍɫɬɚɧɨɜɢɬɟ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɢɫɬɨɱɧɢɤɚ ɢ ɩɪɢɟɦɧɢɤɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ FOPS. ɉɪɢɟɦɧɢɤɨɦ ɹɜɥɹɟɬɫɹ 
ɲɢɪɨɤɨɩɨɥɨɫɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ Keysight ɫɟɪɢɢ U, ɫɩɨɫɨɛɧɵɣ ɢɡɦɟɪɹɬɶ ɦɨɳɧɨɫɬɶ ɜ 
ɨɱɟɧɶ ɲɢɪɨɤɨɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ. ȼ ɩɚɦɹɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɦɨɳɧɨɫɬɢ ɯɪɚɧɹɬ-
ɫɹ ɬɚɛɥɢɰɵ ɩɨɩɪɚɜɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɧɚ ɪɚɡɧɵɯ ɱɚɫɬɨɬɚɯ. Ɂɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɩɪɢɟɦɧɢɤɚ (Rx) ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɩɪɚɜɨɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Вɚɲɚ ɡɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɩɨɞɚɱɭ ɧɚ ɜɯɨɞ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ 
ɬɨɥɶɤɨ ɢɧɬɟɪɟɫɭɸɳɟɝɨ ɜɚɫ ɫɢɝɧɚɥɚ. ȼɫɟ ɩɪɨɱɢɟ ɫɢɝɧɚɥɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɮɢɥɶɬɪɨɜɚɧɵ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɬɢɩ ɪɚɡɜɟɪɬɤɢ ɢ ɱɚɫɬɨɬɭ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Sweep Type . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɟ ɜɚɪɢɚɧɬɵ: 

•  CW  – ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵɯ (ɛɟɡ ɫɞɜɢɝɚ ɱɚɫɬɨɬɵ) ɢɡɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ ɧɚ 
ɨɞɧɨɣ ɱɚɫɬɨɬɟ (ɫɦ. ɪɚɡɞɟɥ 14.3). 

      ɉɊɂɆȿɑȺɇɂȿ        

ɑɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɹ FOPS ɧɚ ɨɞɧɨɣ ɱɚɫɬɨɬɟ, ɜɵɛɟɪɢɬɟ Swept, ɡɚɬɟɦ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɰɟɧɬɪɚɥɶɧɨɣ 
ɱɚɫɬɨɬɵ ɢɫɬɨɱɧɢɤɚ (Src Center), ɡɚɬɟɦ ɭɫɬɚɧɨɜɢɬɟ Span = 0 Ƚɰ. 

•  Swept  – ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɣ FOPS ɫ ɪɚɡɜɟɪɬɤɨɣ ɱɚɫɬɨɬɵ. 

∗ Ɂɚɬɟɦ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɢɫɬɨɱɧɢɤɚ – ɥɢɛɨ Center ɢ Span, ɥɢɛɨ Start ɢ Stop. Ɉɛɚ ɫɩɨɫɨ-
ɛɚ ɡɚɞɚɸɬ ɞɢɚɩɚɡɨɧ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɧɚ ɜɵɯɨɞ-
ɧɨɦ ɫɨɟɞɢɧɢɬɟɥɟ Port 1 RF Output. 

∗ ɉɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɟɞɟɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɤɚɤ ɚɧɚɥɢɡɚɬɨɪɚ Field-
Fox, ɬɚɤ ɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ. 

– ɑɚɫɬɨɬɚ LOW ɨɝɪɚɧɢɱɟɧɚ ɛɨɥɶɲɢɦ ɢɡ ɡɧɚɱɟɧɢɣ ɦɢɧɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox 
ɢɥɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ. 

– ɑɚɫɬɨɬɚ HIGH ɨɝɪɚɧɢɱɟɧɚ ɦɟɧɶɲɢɦ ɢɡ ɡɧɚɱɟɧɢɣ ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɚɧɚɥɢɡɚɬɨɪɚ Field-
Fox ɢɥɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ. 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More . 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Freq Display . Эɬɨ ɨɩɪɟɞɟɥɹɟɬ ɯɚɪɚɤɬɟɪ ɢɧɞɢɤɚɰɢɢ ɡɧɚɱɟ-
ɧɢɣ ɱɚɫɬɨɬɵ ɩɪɢɟɦɧɢɤɚ ɩɨɞ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɨɣ. ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
–  Start  – ɢɧɞɢɰɢɪɭɸɬɫɹ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɱɚɫɬɨɬɵ. 

–  Center  – ɢɧɞɢɰɢɪɭɸɬɫɹ ɡɧɚɱɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢ ɪɚɡɦɟɪɚ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɪɚɡ-
ɜɟɪɬɤɢ. 

∗ Ɍɟɩɟɪɶ ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɞɜɭɯ ɫɩɨɫɨɛɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɫɞɜɢɧɭɬɨɣ ɱɚɫɬɨɬɵ (ɬ.ɟ. 
ɱɚɫɬɨɬɵ ɫɢɝɧɚɥɚ ɧɚ ɩɪɢɟɦɧɢɤɟ). Ɉɛɵɱɧɨ ɷɬɨ ɱɚɫɬɨɬɚ ɝɟɬɟɪɨɞɢɧɚ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹɟɬɫɹ ɫ ɩɪɟɨɛ-
ɪɚɡɨɜɚɬɟɥɟɦ ɱɚɫɬɨɬɵ. ɋɞɜɢɝ ɱɚɫɬɨɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɦ, ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɢɥɢ ɧɭɥɟɜɵɦ. 

∗  Freq Offset  – ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɫɞɜɢɝɚ ɱɚɫɬɨɬɵ. ȼɵɱɢɫɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬ ɩɪɢɟɦɧɢɤɚ. 

∗  Offset Calculator  – ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɣ (Start) ɢ ɤɨɧɟɱɧɨɣ (Stop) ɱɚɫɬɨɬɵ ɩɪɢɟɦɧɢɤɚ. 
Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Calculate Offset  . 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Rx Sweep , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ 
ɭ ɩɪɢɟɦɧɢɤɚ. 

–  Fwd  – ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɢɫɬɟɦ, ɜ ɤɨɬɨɪɵɯ ɜɵɯɨɞɧɚɹ ɱɚɫɬɨɬɚ ɪɚɜɧɚ Offs + Src. ȼɵɯɨɞɧɚɹ 
ɱɚɫɬɨɬɚ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɢ ɩɪɢɟɦɧɢɤɚ ɢɡɦɟɧɹɟɬɫɹ ɜ ɬɨɦ ɠɟ ɧɚɩɪɚɜɥɟɧɢɢ, ɱɬɨ ɢ ɱɚɫɬɨɬɚ 
ɢɫɬɨɱɧɢɤɚ. 

–  Rev  – ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɢɫɬɟɦ, ɜ ɤɨɬɨɪɵɯ ɜɵɯɨɞɧɚɹ ɱɚɫɬɨɬɚ ɪɚɜɧɚ Offs – Src. ȼɵɯɨɞɧɚɹ 
ɱɚɫɬɨɬɚ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɢ ɩɪɢɟɦɧɢɤɚ ɢɡɦɟɧɹɟɬɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɧɚ-
ɩɪɚɜɥɟɧɢɸ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɢɫɬɨɱɧɢɤɚ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 168 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɇɟɩɪɢɟɦɥɟɦɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 

ɇɚɪɭɲɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɟ. 

• Ⱦɨɥɠɟɧ ɛɵɬɶ ɨɞɢɧɚɤɨɜɵɦ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɪɚɡɜɟɪɬɤɢ ɭ ɢɫɬɨɱɧɢɤɚ ɢ ɩɪɢɟɦɧɢɤɚ. 

• Ɂɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɢɫɬɨɱɧɢɤɚ ɢ ɩɪɢɟɦɧɢɤɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ. 

ɉɪɢɦɟɪɵ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ FOPS 

Ɉɬɪɢɰɚɬɟɥɶɧɵɣ ɫɞɜɢɝ, RxSwp =  Fwd  (Offs + Src) 

Src = 2 ȽȽɰ ÷ 3 ȽȽɰ 

Offset = –1 ȽȽɰ 

Rx = 1 ȽȽɰ ÷ 2 ȽȽɰ 

ɉɨɥɨɠɢɬɟɥɶɧɵɣ ɫɞɜɢɝ, RxSwp =  Rev  (Offs – Src) 

Src = 2 ȽȽɰ ÷ 3 ȽȽɰ 

Offset = 3,8 ȽȽɰ 

Rx = 1,800 ȽȽɰ ÷ 800 ɆȽɰ 

ɉɨɥɨɠɢɬɟɥɶɧɵɣ ɫɞɜɢɝ, RxSwp =  Fwd  (Offs + Src) 

Src = 2 ȽȽɰ ÷ 3 ȽȽɰ 

Offset = 3,8 ȽȽɰ 

Rx = 5,8 ȽȽɰ ÷ 6,8 ȽȽɰ 

15.2.4  ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ 

ɋɥɟɞɭɸɳɢɟ ɞɜɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɟɣɫɬɜɭɸɬ ɫɨɜɦɟɫɬɧɨ, ɱɬɨɛɵ ɩɨɡɜɨɥɢɬɶ ɜɚɦ ɜɵɛɪɚɬɶ ɩɪɚɜɢɥɶ-
ɧɵɣ ɤɨɦɩɪɨɦɢɫɫ ɦɟɠɞɭ ɫɤɨɪɨɫɬɶɸ ɢɡɦɟɪɟɧɢɣ ɢ ɬɨɱɧɨɫɬɶɸ. 

Ʉɚɠɞɵɣ ɨɬɫɱɟɬ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ ɫɱɢɬɚɟɬɫɹ ɭɫɬɚɧɨɜɢɜɲɢɦɫɹ: 

• ɤɨɝɞɚ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɞɜɭɦɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɨɬɫɱɟɬɚɦɢ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɤɚ  
(Tolerance) 

• ɢɥɢ ɤɨɝɞɚ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ (Max Readings). 

Ɉɬɫɱɟɬɵ ɭɫɪɟɞɧɹɸɬɫɹ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɧɞɢɰɢɪɭɟɦɨɝɨ ɩɨɤɚɡɚɧɢɹ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɤɪɢɬɟɪɢɣ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɨɤɚɡɚɧɢɣ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
ɦɨɳɧɨɫɬɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW 2 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Tolerance . ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫɤɚ ɜ ɞɟɰɢɛɟɥɚɯ ɦɟɠɞɭ 0 ɢ 

10 ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. Ɂɧɚɱɟɧɢɟ 0 ɧɢɤɨɝɞɚ ɧɟ 

ɞɨɫɬɢɝɚɟɬɫɹ, ɩɨɷɬɨɦɭ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜɵɩɨɥɧɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ. ɇɚɠɦɢɬɟ 
ɤɥɚɜɢɲɭ  Enter . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Max Readings . ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭ 1 ɢ 20 ɫ ɩɨɦɨɳɶɸ 

ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter . 

15.2.5  ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɟɪɬɤɢ 

Эɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɢɡɦɟɪɟɧɢɹɦɢ 
FOPS. 

Ʉɚɤ ɜɵɩɨɥɧɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɟɪɬɤɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3 . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 

•  Power Setup   

∗  Source Enable   

–  ON  – ɜɤɥɸɱɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ (ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ FOPS). 

–  OFF  – ɜɵɤɥɸɱɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 169 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗  Src Nom Power  (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ –15 ɞȻɦ) – ɭɫɬɚɧɨɜɤɚ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɵ-
ɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɱɚɫɬɨɬɟ ɫɢɝɧɚɥɚ ɢɫɬɨɱɧɢɤɚ CW. ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ 

ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter . 

•  Num Points  ɢ  Freq Step Size  – ɷɬɢ ɩɚɪɚɦɟɬɪɵ ɭɩɪɚɜɥɹɸɬ ɤɨɥɢɱɟɫɬɜɨɦ ɢɡɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ ɦɟ-
ɠɞɭ ɧɚɱɚɥɶɧɨɣ (Start) ɢ ɤɨɧɟɱɧɨɣ (Stop) ɱɚɫɬɨɬɨɣ. ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɚ ɡɧɚɱɟɧɢɟ 
ɞɪɭɝɨɝɨ ɢɡɦɟɧɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. Ⱦɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɬɨɱɟɤ ɞɚɧɧɵɯ. 

•  Dwell/Point  – ɡɚɞɚɟɬ ɜɪɟɦɹ ɭɫɬɚɧɨɜɥɟɧɢɹ (ɜ ɫɟɤɭɧɞɚɯ) ɩɨɫɥɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢ-
ɤɚ ɧɚ ɞɪɭɝɭɸ ɫɬɭɩɟɧɶ ɱɚɫɬɨɬɵ ɢ ɞɨ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ 
ɦɨɳɧɨɫɬɢ. 

15.2.6  Ⱥɦɩɥɢɬɭɞɧɵɟ ɦɚɪɤɟɪɵ 

Ⱥɦɩɥɢɬɭɞɧɵɟ ɦɚɪɤɟɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɭɧɤɬɢɪɧɵɟ ɥɢɧɢɢ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɨ-
ɦɟɳɚɬɶ ɧɚ ɥɸɛɨɣ ɚɦɩɥɢɬɭɞɧɵɣ ɭɪɨɜɟɧɶ ɧɚ ɷɤɪɚɧɟ. Ⱦɜɚ ɚɦɩɥɢɬɭɞɧɵɯ ɦɚɪɤɟɪɚ ɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɧɟɡɚɜɢɫɢɦɵɦ ɨɛɪɚɡɨɦ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɤɚɱɟɫɬɜɟ ɩɚɪɵ ɞɟɥɶɬɚ-ɦɚɪɤɟɪɨɜ. Ⱥɦɩɥɢɬɭɞɧɵɟ ɦɚɪɤɟɪɵ 
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɢ ɫ ɝɪɚɮɢɤɨɦ ɞɚɧɧɵɯ. 

Ʉɚɤ ɜɵɩɨɥɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɨɜ ɚɦɩɥɢɬɭɞɧɨɝɨ ɦɚɪɤɟɪɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Marker . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Ampl Markers . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  OFF  – ɚɦɩɥɢɬɭɞɧɵɟ ɦɚɪɤɟɪɵ ɧɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ. 

∗  ON  – ɚɦɩɥɢɬɭɞɧɵɟ ɦɚɪɤɟɪɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɜ ɢɯ ɩɪɟɞɵɞɭɳɢɯ ɩɨɡɢɰɢɹɯ. 
• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Ampl Mkr 1 or 2 . 

• ȼɜɟɞɢɬɟ ɞɥɹ ɦɚɪɤɟɪɚ ɡɧɚɱɟɧɢɟ ɜ ɞȻɦ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨ-

ɪɨɬɧɨɣ ɪɭɱɤɢ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Delta Ampl Mkr . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  ON  – ɡɧɚɱɟɧɢɟ AmplMkr2 ɨɬɫɱɢɬɵɜɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɧɚɱɟɧɢɹ AmplMkr1. Ʉɨɝɞɚ ɩɟɪɟɦɟɳɚɟɬ-
ɫɹ AmplMkr1, ɬɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɬɚɤɠɟ ɢ AmplMkr2 ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɧɚɱɟɧɢɹ AmplMkr2 ɦɟɠɞɭ 
ɧɢɦɢ. 

∗  OFF  – ɨɛɚ ɚɦɩɥɢɬɭɞɧɵɯ ɦɚɪɤɟɪɚ ɩɟɪɟɦɟɳɚɸɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 

15.2.7  Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɫ ɝɪɚɮɢɤɚɦɢ (Trace Math) 

Ɏɭɧɤɰɢɹ Trace Math ɩɨɡɜɨɥɹɟɬ ɫɪɚɜɧɢɜɚɬɶ ɝɪɚɮɢɤɢ ɞɚɧɧɵɯ ɢ ɜɵɩɨɥɧɹɬɶ ɩɪɨɫɬɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɨɩɟɪɚɰɢɢ. Ɂɚ ɩɨɞɪɨɛɧɨɫɬɹɦɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 21.3. ȼɫɟ ɮɭɧɤɰɢɢ Data ɢ Memory ɪɚɛɨɬɚɸɬ, ɤɚɤ 
ɨɩɢɫɚɧɨ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɦɨɦɟɧɬɨɜ: 

      ɉɊɂɆȿɑȺɇɂȿ        

ȿɫɥɢ ɧɚɠɚɬɶ ɤɥɚɜɢɲɢ Trace, ɡɚɬɟɦ Data –> Mem, ɤɨɝɞɚ ɚɤɬɢɜɟɧ ɝɪɚɮɢɤ Src Power, ɬɨ ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜ ɩɚ-
ɦɹɬɶ ɡɚɧɨɫɢɬɫɹ RxPower. 

ɑɬɨɛɵ ɫɪɚɜɧɢɬɶ ɡɧɚɱɟɧɢɹ Src Power (ɜɯɨɞ) ɢ Rx Power (ɜɵɯɨɞ), ɫɥɟɞɭɟɬ: 
1. ɂɡɦɟɪɢɬɶ Rx Power. 

2. Ɂɚɧɟɫɬɢ ɜ ɩɚɦɹɬɶ. 
3. ɉɨɫɦɨɬɪɟɬɶ Data & Memory. 

4. ɂɡɦɟɪɢɬɶ Src Power. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 170 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

16 Ɋɟɠɢɦ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ – ɨɩɰɢɹ 330 

ɋ ɨɩɰɢɟɣ 330 ɜɵɩɨɥɧɹɸɬɫɹ ɢɡɦɟɪɟɧɢɹ ɢɦɩɭɥɶɫɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɩɪɢɦɟɧɹɸɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ 
USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɩɢɤɨɜɨɣ ɦɨɳɧɨɫɬɢ Keysight U2020 ɫɟɪɢɢ X. Эɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚ-
ɬɟɥɢ ɫɩɨɫɨɛɧɵ ɞɟɬɟɤɬɢɪɨɜɚɬɶ, ɢɡɦɟɪɹɬɶ ɢ ɡɚɧɨɫɢɬɶ ɜ ɩɚɦɹɬɶ ɞɚɧɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɨɜ 
ɧɚ ɜɯɨɞɟ RF. Эɬɢ ɞɚɧɧɵɟ ɡɚɩɪɚɲɢɜɚɸɬɫɹ ɫ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ 
ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. Ɂɚɬɟɦ ɜɵ ɦɨɠɟɬɟ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɷɬɢ ɞɚɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɹɞɚ 
ɜɵɛɢɪɚɟɦɵɯ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ. 
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      ɉɊɂɆȿɑȺɇɂȿ        

Ɇɧɨɝɢɟ ɢɡ ɮɭɧɤɰɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɪɟɠɢɦɟ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɨɩɢɫɚɧɵ ɜ ɞɜɭɯ ɫɥɟ-
ɞɭɸɳɢɯ ɞɨɤɭɦɟɧɬɚɯ: 

• Keysight U2020 X-Series USB Peak Power Sensors Programmer’s Guide. 
http://literature.cdn.keysight.com/litweb/pdf/U2021-90003.pdf   

• “Best Practices For Making The Most Accurate Radar Pulse Measurements” 
http://literature.cdn.keysight.com/litweb/pdf/5991-0434EN.pdf 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 171 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

16.1 ɉɨɞɞɟɪɠɢɜɚɟɦɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɦɨɳɧɨɫɬɢ 

ɂɦɩɭɥɶɫɧɵɟ ɢɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɩɢɤɨɜɨɣ 
ɦɨɳɧɨɫɬɢ Keysight U2020 ɫɟɪɢɢ X. Ɉɛɧɭɥɟɧɢɟ ɷɬɢɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɱɟɪɟɡ ɤɚɠɞɵɟ 5 ɫɟɤɭɧɞ ɢ ɩɟɪɟɞ ɢɡɦɟɪɟɧɢɟɦ ɫɥɚɛɵɯ ɫɢɝɧɚɥɨɜ. 

16.1.1  ɉɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɪɟɠɢɦɨɦ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ ɪɟɠɢɦɨɦ  
 ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ 

ɇɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ – ɩɪɢɦɟɧɟɧɢɟ ɨɞɧɨɝɨ ɥɢɲɶ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɩɢɤɨɜɨɣ 
ɦɨɳɧɨɫɬɢ ɢ ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɪɟɠɢɦɨɦ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ ɪɟɠɢɦɨɦ  ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨ-
ɫɬɢ. Ɉɛɚ ɪɟɠɢɦɚ ɩɵɬɚɸɬɫɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɡɚɜɢɫɚɧɢɸ ɨɞɧɨɝɨ ɢɥɢ ɨɛɨɢɯ ɪɟɠɢɦɨɜ ɥɢɛɨ ɤ ɩɨɥɭɱɟɧɢɸ ɧɟɞɨɫɬɨɜɟɪɧɵɯ ɞɚɧɧɵɯ. 
ɉɨɞɞɟɪɠɢɜɚɟɬɫɹ – ɩɪɢɦɟɧɟɧɢɟ ɨɞɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ U2000A, 
ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɩɨɪɬɭ USB ɞɥɹ ɪɟɠɢɦɚ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ, ɢ ɨɞɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨ-
ɜɚɬɟɥɹ ɩɢɤɨɜɨɣ ɦɨɳɧɨɫɬɢ, ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɧɢɠɧɟɦɭ ɩɨɪɬɭ USB ɞɥɹ ɪɟɠɢɦɚ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ. 

16.1.2  Ʉɚɤ ɩɨɞɤɥɸɱɢɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ 

ɉɨɞɤɥɸɱɢɬɟ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɤ ɨɞɧɨɦɭ ɢɡ ɩɨɪɬɨɜ USB ɚɧɚɥɢɡɚɬɨɪɚ Field-
Fox. 

        ɍɄȺɁȺɇɂȿ         

ɉɪɢɦɟɧɹɣɬɟ ɚɬɬɟɧɸɚɬɨɪ ɦɟɠɞɭ ɨɛɴɟɤɬɨɦ ɢɡɦɟɪɟɧɢɣ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɦɨɳɧɨɫɬɢ, ɤɨɝɞɚ ɢɡ-
ɦɟɪɹɟɦɵɟ ɭɪɨɜɧɢ ɦɨɳɧɨɫɬɢ ɩɪɟɜɵɲɚɸɬ +20 ɞȻɦ. Ɂɧɚɱɟɧɢɟ ɨɫɥɚɛɥɟɧɢɹ ɚɬɬɟɧɸɚɬɨɪɚ ɦɨɠɧɨ ɜɵɱɟɫɬɶ ɢɡ ɪɟɡɭɥɶ-
ɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ Offset, ɨɩɢɫɚɧɧɨɣ ɜ ɩɨɞɪɚɡɞɟɥɟ 14.3.4. 

ɋɜɟɬɨɞɢɨɞɧɵɣ ɢɧɞɢɤɚɬɨɪ ɫɨɫɬɨɹɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ ɢɧɞɢ-
ɰɢɪɭɟɬ ɫɥɟɞɭɸɳɢɟ ɫɨɫɬɨɹɧɢɹ: 

• Ɇɢɝɚɸɳɢɣ ɡɟɥɟɧɵɣ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɜɡɚɢɦɨɞɟɣ-
ɫɬɜɭɟɬ ɫ ɚɧɚɥɢɡɚɬɨɪɨɦ ɢɥɢ ɜɵɩɨɥɧɹɟɬ ɫɚɦɨɩɪɨɜɟɪɤɭ. ɉɨɫɤɨɥɶɤɭ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɨɛɵɱɧɨ ɜɡɚɢ-
ɦɨɞɟɣɫɬɜɭɟɬ ɫ ɩɨɞɤɥɸɱɟɧɧɵɦ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɦɨɳɧɨɫɬɢ, ɬɨ ɷɬɨ ɫɨɫɬɨɹɧɢɟ ɹɜ-
ɥɹɟɬɫɹ ɧɨɪɦɚɥɶɧɵɦ. 

• ɀɟɥɬɵɣ ɢɧɞɢɰɢɪɭɟɬ ɬɟɤɭɳɭɸ ɩɪɨɰɟɞɭɪɭ ɨɛɧɭɥɟɧɢɹ. 

• Ʉɪɚɫɧɵɣ ɢɧɞɢɰɢɪɭɟɬ ɧɟɩɨɥɚɞɤɭ (ɨɲɢɛɤɭ), ɜɨɡɧɢɤɲɭɸ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɦɨɳ-
ɧɨɫɬɢ. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. 

• Ɉɬɫɭɬɫɬɜɢɟ ɫɜɟɱɟɧɢɹ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɚɧɚɥɢɡɚɬɨɪ FieldFox ɧɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɦ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɦɨɳɧɨɫɬɢ. Эɬɨ ɜɨɡɦɨɠɧɨ, ɤɨɝɞɚ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ Hold ɢɥɢ ɧɟ ɧɚ-
ɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ. 

16.2 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ 

ɉɪɟɠɞɟ ɱɟɦ ɜɵɩɨɥɧɹɬɶ ɨɩɢɫɚɧɧɵɟ ɧɢɠɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟ-
ɪɟɧɢɣ. 

16.2.1  Ʉɚɤ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More , ɟɫɥɢ ɜɚɲ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɫɨɞɟɪɠɢɬ ɛɨɥɶɲɟ ɩɹɬɢ 
ɪɟɠɢɦɨɜ ɢɡɦɟɪɟɧɢɣ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Pulse Measurements . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 172 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

16.2.2  ȼɵɛɨɪ ɜɢɞɚ ɢɡɦɟɪɟɧɢɣ 

Ɋɟɡɭɥɶɬɚɬɵ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ ɨɬɨɛɪɚɠɚɸɬɫɹ ɥɢɛɨ ɜ ɬɪɚɞɢɰɢɨɧɧɨɦ ɮɨɪɦɚɬɟ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳ-
ɧɨɫɬɢ, ɥɢɛɨ ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɜɢɞ ɢɡɦɟɪɟɧɢɣ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure 1 . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Average  – ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ (ɬɪɚɞɢɰɢɨɧɧɚɹ ɢɧɞɢɤɚɰɢɹ ɦɨɳɧɨɫɬɢ ɜ ɫɬɢɥɟ ɫɬɪɟɥɨɱɧɨɝɨ "ɩɨɤɚ-
ɡɨɦɟɬɪɚ") 

∗  Peak  – ɩɢɤɨɜɚɹ ɦɨɳɧɨɫɬɶ (ɬɪɚɞɢɰɢɨɧɧɚɹ ɢɧɞɢɤɚɰɢɹ ɦɨɳɧɨɫɬɢ) 

∗  Pk to Avg  – ɢɧɞɢɰɢɪɭɟɬɫɹ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɜɭɯ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɢɡɦɟɪɟɧɢɣ 
(ɬɪɚɞɢɰɢɨɧɧɚɹ ɢɧɞɢɤɚɰɢɹ ɦɨɳɧɨɫɬɢ)  

∗  Trace Graph  (ɩɨ ɭɦɨɥɱɚɧɢɸ) – ɩɟɪɜɢɱɧɵɣ ɝɪɚɮɢɤ (Tr 1) ɫɬɪɨɢɬɫɹ ɤɚɤ ɡɚɜɢɫɢɦɨɫɬɶ ɚɦɩɥɢɬɭɞɵ 
ɢɦɩɭɥɶɫɨɜ ɨɬ ɜɪɟɦɟɧɢ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɜɵ ɦɨɠɟɬɟ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɜɬɨɪɢɱɧɵɣ (ɪɚɫɬɹɧɭɬɵɣ) ɝɪɚ-
ɮɢɤ, ɤɚɤ ɨɩɢɫɚɧɨ ɧɢɠɟ ɜ ɩɨɞɪɚɡɞɟɥɟ 16.2.4. 

∗ Ʉɨɝɞɚ ɜɵɛɪɚɧɨ ɢɡɦɟɪɟɧɢɟ ɫ ɬɪɚɞɢɰɢɨɧɧɨɣ ɢɧɞɢɤɚɰɢɟɣ ɦɨɳɧɨɫɬɢ, ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɢɦɩɭɥɶɫɧɨɝɨ ɪɟɠɢɦɚ ɢɞɟɧɬɢɱɧɵ ɭɫɬɚɧɨɜɤɚɦ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɫɬɚɧɞɚɪɬɧɨɝɨ USB-
ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ. 

∗ Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɦɚɫɲɬɚɛ, ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 16.2.5. 

∗ Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɪɚɡɧɨɫɬɧɵɯ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ, ɨɩɢɫɚɧɨ ɜ ɩɨɞ-
ɪɚɡɞɟɥɟ 14.4.4. 

∗ Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɢɧɞɢɤɚɰɢɢ, ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 14.3.5. 

∗ Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ, ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 14.3.10. 

16.2.3  ɑɚɫɬɨɬɚ ɢ ɜɪɟɦɹ 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɭ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɫɥɟɞɭɸɳɟɟ: 

∗  Frequency  – ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɧɟɫɭɳɟɣ, ɧɚ ɤɨɬɨɪɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɦɩɭɥɶɫ-
ɧɚɹ ɦɨɞɭɥɹɰɢɹ. Эɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɚɦɩɥɢɬɭɞɧɨɣ ɤɨɪɪɟɤɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ USB-
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɜɪɟɦɹ 

ɍɤɚɠɢɬɟ ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫɛɨɪ ɞɚɧɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚ-
ɬɟɥɟɦ ɦɨɳɧɨɫɬɢ. Ʉɨɝɞɚ ɜɵɛɪɚɧɨ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɨɜ (Trace Graph), ɷɬɢ ɡɧɚɱɟɧɢɹ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ 

ɚɧɧɨɬɚɰɢɟɣ  Tr 1 . ȼɪɟɦɹ ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɡɚɞɚɧɢɟɦ ɥɸɛɨɣ ɢɡ ɫɥɟɞɭɸɳɢɯ ɩɚɪ ɡɧɚɱɟɧɢɣ: 

•  Center 1  ɢ  Time/div 1  – ɭɫɬɚɧɨɜɤɚ ɰɟɧɬɪɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɦɚɫɲɬɚɛɚ (ɜɪɟɦɹ/ɞɟɥɟɧɢɟ). 

•  Start Time  ɢ  Time Length  – ɭɫɬɚɧɨɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɫɛɨɪɚ ɞɚɧɧɵɯ. 
 ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɱɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɭɤɚɡɵɜɚɟɬ ɡɚɞɟɪɠɤɭ, ɩɨɫɥɟ ɤɨɬɨɪɨɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɟɬɟɤɬɢɪɭɟɬ ɢɦɩɭɥɶɫɧɵɣ ɫɢɝɧɚɥ. 

 Ɉɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɱɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɨɬɨɛɪɚɠɚɟɬ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɫɨɛɢɪɚɸɬɫɹ ɞɨ ɬɨɝɨ, 
ɤɚɤ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɟɬɟɤɬɢɪɭɟɬ ɢɦɩɭɥɶɫɧɵɣ ɫɢɝɧɚɥ (ɢɥɢ T-zero). 

• ȼɜɟɞɢɬɟ ɧɭɠɧɵɟ ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱ-
ɤɢ. ɉɨɫɥɟ ɜɜɨɞɚ ɫ ɤɥɚɜɢɚɬɭɪɵ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 
2.9). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 173 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

16.2.4  Ɉɤɧɨ ɪɚɫɬɹɠɤɢ ɝɪɚɮɢɤɚ (Zoom Window) 

Ʉɨɝɞɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɜɵɛɪɚɧɨ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ (Trace Graph), ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɬɨɪɢɱɧɵɣ 

ɪɚɫɬɹɧɭɬɵɣ ɝɪɚɮɢɤ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɪɚɫɬɹɧɭɬɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ  Tr 1 . Ʉɨɝɞɚ ɜɤɥɸɱɟɧɚ (ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ 

ON) ɮɭɧɤɰɢɹ Zoom Window, ɧɚ ɝɪɚɮɢɤɟ  Tr 1  ɩɨɹɜɥɹɸɬɫɹ ɫɢɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɨɥɛɢɤɢ, ɭɤɚɡɵɜɚɸ-

ɳɢɟ ɬɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɨɝɨ, ɰɟɧɬɪɚɥɶɧɨɝɨ ɢ ɤɨɧɟɱɧɨɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɨɤɧɚ ɪɚɫɬɹɠɤɢ ɝɪɚɮɢɤɚ. 
Ɇɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɜ ɨɤɧɟ ɪɚɫɬɹɠɤɢ ɝɪɚɮɢɤɚ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɬɚɧɨɜɨɤ 
ɦɚɫɲɬɚɛɚ (Scale). 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɨɤɧɚ ɪɚɫɬɹɠɤɢ ɝɪɚɮɢɤɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trace Graph . 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace 6 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Zoom Window OFF ON . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  ON  – ɨɬɤɪɵɜɚɟɬ ɨɤɧɨ ɪɚɫɬɹɠɤɢ ɝɪɚɮɢɤɚ ɜ ɧɢɠɧɟɣ ɩɨɥɨɜɢɧɟ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. ȼ 
ɷɬɨɦ ɨɤɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɪɚɫɬɹɧɭɬɵɣ ɝɪɚɮɢɤ. 

∗  OFF  – ɡɚɤɪɵɜɚɟɬ ɨɤɧɨ ɪɚɫɬɹɠɤɢ ɝɪɚɮɢɤɚ. 

•  Zoom Center  – ɧɚɛɥɸɞɚɹ ɝɪɚɮɢɤ ɦɟɠɞɭ ɫɢɧɢɦɢ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɬɨɥɛɢɤɚɦɢ ɧɚ  Tr 1 , ɜɜɟɞɢɬɟ 

ɡɧɚɱɟɧɢɟ ɰɟɧɬɪɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬ-
ɧɨɣ ɪɭɱɤɢ. 

•  Zoom Time/div  – ɤɨɧɬɪɨɥɢɪɭɹ ɫɢɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɬɨɥɛɢɤɢ ɧɚ ɩɟɪɜɢɱɧɨɦ ɝɪɚɮɢɤɟ, ɜɜɟɞɢɬɟ ɡɧɚ-

ɱɟɧɢɟ ɪɚɡɦɟɪɚ ɭɱɚɫɬɤɚ ɪɚɫɬɹɠɤɢ ɝɪɚɮɢɤɚ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ 

ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trace 1 , ɱɬɨɛɵ ɜɵɛɪɚɬɶ  Tr 1 . Ⱦɥɹ ɷɬɨɝɨ ɦɨɠɧɨ ɬɚɤɠɟ ɩɨɥɶ-
ɡɨɜɚɬɶɫɹ ɤɥɚɜɢɲɚɦɢ   |  . ȼɵɛɟɪɢɬɟ ɝɪɚɮɢɤ, ɩɪɟɠɞɟ ɱɟɦ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɝɪɚ-

ɮɢɤɚ, ɤɚɤ ɦɚɫɲɬɚɛ (Scale). 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Zoom Trace , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɪɚɫɬɹɧɭɬɵɣ ɝɪɚɮɢɤ. 

16.2.5  Ɇɚɫɲɬɚɛ (Scale) 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɦɚɫɲɬɚɛ (ɲɤɚɥɭ) ɢɧɞɢɤɚɰɢɢ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɦɨɳɧɨɫɬɢ ɫ ɬɪɚɞɢɰɢɨɧɧɨɣ ɢɧɞɢɤɚɰɢɟɣ (ɜ 
ɫɬɢɥɟ ɫɬɪɟɥɨɱɧɨɝɨ "ɩɨɤɚɡɨɦɟɬɪɚ") ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɟ 14.3. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɦɚɫɲɬɚɛ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɫ ɨɬɨɛɪɚɠɟɧɢɟɦ ɝɪɚɮɢɤɚ 

• ȼɵɛɟɪɢɬɟ ɩɨɞɥɟɠɚɳɢɣ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɸ ɝɪɚɮɢɤ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |  . 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale / Amptd . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
•  Autoscale  – ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɫɬɪɚɢɜɚɟɬ ɨɫɶ Y ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɝɪɚɮɢ-
ɤɚ ɨɬ ɦɢɧɢɦɚɥɶɧɨɣ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɚɦɩɥɢɬɭɞɵ. 

• ɍɫɬɚɧɨɜɢɬɟ ɦɚɫɲɬɚɛ (Scale), ɨɩɨɪɧɵɣ ɭɪɨɜɟɧɶ (Reference Level) ɢ ɨɩɨɪɧɭɸ ɩɨɡɢɰɢɸ (Reference 
Position): 

∗  Scale  – ɜɜɟɞɢɬɟ ɜɪɭɱɧɭɸ ɡɧɚɱɟɧɢɟ ɦɚɫɲɬɚɛɚ (ɚɦɩɥɢɬɭɞɚ ɧɚ ɞɟɥɟɧɢɟ) ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɨɩɪɟ-
ɞɟɥɟɧɧɵɯ ɨɛɥɚɫɬɟɣ ɝɪɚɮɢɤɚ. 

∗  Ref Level  – ɭɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɡɧɚɱɟɧɢɟ ɨɩɨɪɧɨɣ ɥɢɧɢɢ. Ⱦɥɹ ɜɜɨɞɚ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 

ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Run/Hold (+/–)  ɞɨ ɢɥɢ ɩɨɫɥɟ ɜɜɨɞɚ ɡɧɚɱɟɧɢɹ. 

∗  Ref Pos  – ɭɫɬɚɧɨɜɢɬɟ ɜɪɭɱɧɭɸ ɩɨɡɢɰɢɸ ɨɩɨɪɧɨɣ ɥɢɧɢɢ. Ɂɧɚɱɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 
0 (ɜɟɪɯɧɹɹ ɥɢɧɢɹ) ɞɨ 10 (ɧɢɠɧɹɹ ɥɢɧɢɹ). 

∗  Offset ON  – ɜɜɨɞ ɜ ɞɟɣɫɬɜɢɟ ɫɦɟɳɟɧɢɹ. Ʉɨɝɞɚ ɜɢɞɟɧ ɬɨɥɶɤɨ ɝɪɚɮɢɤ 1, ɫɥɟɜɚ ɨɬ ɝɪɚɮɢɤɚ ɩɨɹɜ-
ɥɹɟɬɫɹ ɢɧɞɢɤɚɰɢɹ  Offset ON . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 174 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗  Offset Val  – ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ, ɧɚ ɤɨɬɨɪɨɟ ɞɨɥɠɧɵ ɫɦɟɳɚɬɶɫɹ ɜɫɟ ɚɦɩɥɢɬɭɞɧɵɟ ɡɧɚɱɟɧɢɹ ɝɪɚ-
ɮɢɤɚ. Эɬɨ ɦɨɠɟɬ ɢɦɟɬɶ ɷɮɮɟɤɬ ɜɢɪɬɭɚɥɶɧɨɝɨ ɭɞɚɥɟɧɢɹ ɤɨɦɩɨɧɟɧɬɚ ɢɡ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɤɬɚ. 
ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɦɩɟɧɫɢɪɭɟɬ ɩɨɬɟɪɢ ɜ ɤɨɦɩɨɧɟɧɬɟ. Ɉɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɦɩɟɧ-
ɫɢɪɭɟɬ ɭɫɢɥɟɧɢɟ ɜ ɤɨɦɩɨɧɟɧɬɟ. Ɂɧɚɱɟɧɢɹ ɫɦɟɳɟɧɢɹ ɨɝɪɚɧɢɱɟɧɵ ɞɨ ± 100 ɞȻ. 

16.2.6  ɍɫɪɟɞɧɟɧɢɟ 

ɍɫɪɟɞɧɟɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɥɢɹɧɢɹ ɫɥɭɱɚɣɧɨɝɨ ɲɭɦɚ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. ɑɟɦ 
ɛɨɥɶɲɟ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ, ɬɟɦ ɷɮɮɟɤɬɢɜɧɟɟ ɩɨɞɚɜɥɹɟɬɫɹ ɲɭɦ. ɍɫɪɟɞɧɟɧɢɟ ɞɨɩɭɫɤɚɟɬɫɹ ɞɥɹ ɜɫɟɯ 
ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ. 

ɍɫɪɟɞɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɢɡɦɟɪɢɬɟɥɶɧɨɦ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟ ɦɨɳɧɨɫɬɢ ɞɨ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ 
ɚɧɚɥɢɡɚɬɨɪ FieldFox. ɋɨɫɬɨɹɧɢɟ ɭɫɬɚɧɨɜɤɢ ɭɫɪɟɞɧɟɧɢɹ ɩɨɤɚɡɵɜɚɟɬ ɚɧɧɨɬɚɰɢɹ ɧɚ ɥɟɜɨɣ ɩɚɧɟɥɢ. Ʉɨɝɞɚ 
ɜɵɛɪɚɧɚ ɪɭɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɭɫɪɟɞɧɟɧɢɹ, ɢɧɞɢɰɢɪɭɟɬɫɹ ɬɚɤɠɟ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ (Num of Averages). 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɭɫɪɟɞɧɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW 2 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Averaging . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Auto  – ɢɡɦɟɪɢɬɟɥɶɧɵɣ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɢɟɦ-
ɥɟɦɭɸ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ. 

∗  Man  – ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɚɪɚɦɟɬɪɨɦ "Num Averages". 

∗  Off  – ɭɫɪɟɞɧɟɧɢɟ ɨɬɤɥɸɱɟɧɨ. 

•  Num Averages  – ɜɵɛɟɪɢɬɟ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ ɢ ɧɚɠɦɢɬɟ 
ɤɥɚɜɢɲɭ  Enter . 

16.2.7  ɒɢɪɢɧɚ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɜɢɞɟɨɬɪɚɤɬɚ 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɚ Video Bandwidth ɜɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɮɢɥɶɬɪ FIR (ɤɨɧɟɱɧɚɹ ɢɦɩɭɥɶɫɧɚɹ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɚ) ɜɧɭɬɪɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ. ɍɫɬɚɧɨɜɤɚ ɮɢɥɶɬɪɚ ɜɥɢɹɟɬ ɧɚ ɜɢɞ 
ɪɟɡɭɥɶɬɚɬɨɜ ɝɪɚɮɢɤɚ. ɉɪɢɦɟɧɟɧɢɟ ɮɢɥɶɬɪɚ ɞɨɩɭɫɤɚɟɬɫɹ ɞɥɹ ɜɫɟɯ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɲɢɪɢɧɭ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɜɢɞɟɨɬɪɚɤɬɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Video Bandwidth  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Off  – ɮɢɥɶɬɪ ɨɬɤɥɸɱɟɧ. 

∗  Low  – ɚɧɚɥɨɝɢɱɟɧ ɮɢɥɶɬɪɭ ɧɢɠɧɢɯ ɱɚɫɬɨɬ ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɜ ɩɨɥɨɫɟ ɩɪɨɩɭɫɤɚɧɢɹ, ɧɨ ɞɨɩɭɫɤɚɸɬɫɹ ɩɨɜɵɲɟɧɧɵɟ ɛɨɤɨɜɵɟ ɥɟɩɟɫɬɤɢ ɧɚ ɫɤɥɨɧɚɯ ɑɏ. 

∗  Medium  – ɩɨɥɨɫɨɜɨɣ ɮɢɥɶɬɪ ɫ ɩɥɚɜɧɨɣ ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɢ ɫ ɩɪɢɟɦɥɟɦɵɦɢ ɜɵɛɪɨ-
ɫɚɦɢ ɜ ɨɛɥɚɫɬɢ ɩɟɪɟɯɨɞɚ. 

∗  High  – ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɜ ɩɨɥɨɫɟ ɩɪɨɩɭɫɤɚɧɢɹ ɚɧɚɥɨɝɢɱɧɚ ɭɫɬɚɧɨɜɤɟ ɧɚ OFF, ɧɨ ɛɨɥɟɟ ɩɥɚɜ-
ɧɵɟ ɨɛɥɚɫɬɢ ɩɟɪɟɯɨɞɚ. 



Ⱦɦɛɝɛ 16: ɋɠɡɣɧ ɣɧɪɮɦɷɬɨɶɰ ɣɢɧɠɫɠɨɣɤ – ɩɪɱɣɺ 330  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 175 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

16.2.8  Ɉɞɧɨɤɪɚɬɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ 

Эɬɚ ɭɫɬɚɧɨɜɤɚ (Single ɢɥɢ Continuous) ɨɩɪɟɞɟɥɹɟɬ ɯɚɪɚɤɬɟɪ ɡɚɩɪɨɫɚ ɚɧɚɥɢɡɚɬɨɪɨɦ FieldFox ɞɚɧɧɵɯ ɫ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ – ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɡɚɩɪɨɫɵ ɢɥɢ ɨɞɧɨɤɪɚɬɧɵɣ ɡɚɩɪɨɫ 
ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ  Single . ɉɪɢɦɟɧɹɣɬɟ ɜɚɪɢɚɧɬ Single ɞɥɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚ-
ɬɚɪɟɢ, ɚ ɬɚɤɠɟ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɵ ɯɨɬɢɬɟ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɢɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧ-
ɧɵɟ ɞɚɧɧɵɟ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɨɞɧɨɤɪɚɬɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Single  – ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ Continuous OFF ɢ ɩɨɛɭɠɞɚɟɬ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɵ-
ɩɨɥɧɢɬɶ ɨɞɧɨɤɪɚɬɧɵɣ ɡɚɩɪɨɫ ɢ ɨɫɬɚɧɨɜɢɬɶɫɹ ɞɨ ɫɥɟɞɭɸɳɟɝɨ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ  Single . ɋɨ-
ɫɬɨɹɧɢɟ ɨɫɬɚɧɨɜɤɢ (Hold) ɢɧɞɢɰɢɪɭɟɬɫɹ ɜ ɜɟɪɯɧɟɦ ɥɟɜɨɦ ɭɝɥɭ ɷɤɪɚɧɚ. 

∗  Continuous OFF ON  – ɚɧɚɥɢɡɚɬɨɪ FieldFox ɡɚɩɪɚɲɢɜɚɟɬ ɢɡɦɟɪɢɬɟɥɶɧɵɣ USB-ɩɪɟɨɛɪɚɡɨɜɚ-
ɬɟɥɶ ɦɨɳɧɨɫɬɢ ɜɫɹɤɢɣ ɪɚɡ, ɤɨɝɞɚ ɢɦɟɟɬɫɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɫɢɝɧɚɥ ɡɚɩɭɫɤɚ. Эɬɨ ɬɢɩɢɱɧɚɹ ɭɫɬɚ-
ɧɨɜɤɚ ɞɥɹ ɬɟɯ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɧɟ ɧɭɠɧɨ ɡɚɛɨɬɢɬɶɫɹ ɨɛ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚ-
ɪɟɢ. 

Ⱦɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɟɠɢɦɨɜ Single ɢ Continuous ɦɨɠɧɨ ɬɚɤɠɟ ɧɚɠɢɦɚɬɶ ɤɥɚɜɢɲɭ  Run/Hold +/–  . 

16.2.9  Ɋɚɡɪɟɲɟɧɢɟ 

Ɋɚɡɪɟɲɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɨɬɞɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɫɛɨɪɚ ɞɚɧɧɵɯ ɜ ɢɡɦɟɪɢɬɟɥɶɧɨɦ USB-
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟ ɦɨɳɧɨɫɬɢ. Эɬɢ ɞɚɧɧɵɟ ɫɱɢɬɵɜɚɸɬɫɹ ɚɧɚɥɢɡɚɬɨɪɨɦ FieldFox ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ. ɑɟɦ ɛɨɥɶɲɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ, ɬɟɦ ɜɵɲɟ ɪɚɡɪɟɲɟɧɢɟ. Ɉɞɧɚɤɨ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ ɩɪɢɜɨɞɢɬ ɤ ɡɚɦɟɞɥɟɧɢɸ ɩɪɨɰɟɫɫɚ ɫɛɨɪɚ ɞɚɧɧɵɯ ɢ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɪɚɡɪɟɲɟɧɢɟ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Resolution . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Low  – 240 ɬɨɱɟɤ ɞɚɧɧɵɯ. 
∗  Medium  – 1000 ɬɨɱɟɤ ɞɚɧɧɵɯ. 
∗  High  – ɜɵɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ – ɩɪɢɦɟɪɧɨ 8000 ɬɨɱɟɤ ɞɚɧɧɵɯ. 

16.2.10  Ɂɚɩɭɫɤ 
ɉɪɢ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɹɯ ɫɢɝɧɚɥ ɡɚɩɭɫɤɚ ɨɬɧɨɫɢɬɫɹ ɤ ɫɨɛɵɬɢɸ, ɤɨɬɨɪɨɟ ɢɧɢɰɢɢɪɭɟɬ ɫɛɨɪ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɯ ɞɚɧɧɵɯ ɭ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ. Эɬɨ ɧɟ ɨɬɧɨɫɢɬɫɹ ɤ ɡɚɩɭɫɤɭ 
ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɜɫɟɯ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɟɫɥɢ ɧɟ ɨɝɨɜɨ-
ɪɟɧɨ ɢɧɨɟ. 

ɋɨɨɛɳɟɧɢɟ Waiting for Trigger (ɨɠɢɞɚɧɢɟ ɡɚɩɭɫɤɚ) ɩɨɹɜɥɹɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɨɬ ɢɡ-
ɦɟɪɢɬɟɥɶɧɨɝɨ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ, ɤɨɝɞɚ ɨɧ ɨɠɢɞɚɟɬ ɩɨɹɜɥɟɧɢɹ ɢɦɩɭɥɶɫɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ 
ɜɯɨɞɟ RF Input (Internal) ɢɥɢ ɫɢɝɧɚɥɚ TTL ɧɚ ɜɯɨɞɟ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ (External Trigger) USB-ɩɪɟɨɛɪɚ-
ɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɡɚɩɭɫɤɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger Type . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Freerun  – ɢɡɦɟɪɢɬɟɥɶɧɵɣ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬ ɫɛɨɪ ɞɚɧɧɵɯ ɛɟɡ ɨɠɢ-
ɞɚɧɢɹ ɡɚɩɭɫɤɚ. Эɬɨɬ ɪɟɠɢɦ ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɢɡɦɟɪɟɧɢɹɦɢ ɫ ɝɪɚɮɢɤɨɦ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 176 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗  Internal  – ɢɡɦɟɪɢɬɟɥɶɧɵɣ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬ ɫɛɨɪ ɞɚɧɧɵɯ, ɤɨɝɞɚ ɧɚ 
ɜɯɨɞɟ RF ɛɭɞɟɬ ɨɛɧɚɪɭɠɟɧ ɩɪɢɟɦɥɟɦɵɣ ɢɦɩɭɥɶɫɧɵɣ ɫɢɝɧɚɥ. ɉɪɢɟɦɥɟɦɨɫɬɶ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ 
ɨɩɪɟɞɟɥɹɸɬ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ. 

∗  External  – ɢɡɦɟɪɢɬɟɥɶɧɵɣ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬ ɫɛɨɪ ɞɚɧɧɵɯ, ɤɨɝɞɚ ɧɚ 
ɜɯɨɞɟ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɛɭɞɟɬ ɨɛɧɚɪɭɠɟɧ ɩɪɢɟɦɥɟɦɵɣ ɫɢɝɧɚɥ TTL. 

Ɏɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ (Trigger Edge) 

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɨɩɪɟɞɟɥɹɟɬ ɮɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ, ɤɨɬɨɪɵɣ ɢɧɢɰɢɢɪɭɟɬ ɫɛɨɪ ɞɚɧɧɵɯ. 
• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger Edge . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Pos  – ɫɛɨɪ ɞɚɧɧɵɯ ɡɚɩɭɫɤɚɟɬɫɹ ɧɚɪɚɫɬɚɸɳɢɦ (ɩɨɥɨɠɢɬɟɥɶɧɵɦ) ɮɪɨɧɬɨɦ ɫɢɝɧɚɥɚ. 

∗  Neg  – ɫɛɨɪ ɞɚɧɧɵɯ ɡɚɩɭɫɤɚɟɬɫɹ ɫɩɚɞɚɸɳɢɦ (ɨɬɪɢɰɚɬɟɥɶɧɵɦ) ɮɪɨɧɬɨɦ ɫɢɝɧɚɥɚ. 

Ɂɚɞɟɪɠɤɚ ɡɚɩɭɫɤɚ (Trigger Delay) 

ɉɨɫɥɟ ɩɪɢɟɦɚ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɦɨɳɧɨɫɬɢ ɧɚɱɢɧɚɟɬɫɹ ɫɛɨɪ 
ɞɚɧɧɵɯ ɩɨ ɢɫɬɟɱɟɧɢɢ ɡɚɞɚɧɧɨɣ ɡɚɞɟɪɠɤɢ ɡɚɩɭɫɤɚ ɩɥɸɫ ɡɚɞɚɧɧɨɝɨ ɧɚɱɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ (Start Time). 
ɋɦ. ɜɪɟɦɟɧɧɭɸ ɞɢɚɝɪɚɦɦɭ ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger Delay . 

• ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɡɚɞɟɪɠɤɢ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ 

ɪɭɱɤɢ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɡɚɩɭɫɤ (Auto Trigger) 

ɉɪɢɦɟɧɹɟɬɫɹ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ Trigger Type = Internal. Эɬɚ ɭɫɬɚɧɨɜɤɚ ɨɩɪɟɞɟɥɹɟɬ ɯɚɪɚɤɬɟɪ ɭɫɬɚ-
ɧɨɜɤɢ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ – ɭɫɬɚɧɨɜɤɚ ɜɪɭɱɧɭɸ ɢɥɢ ɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ, ɩɪɢɧɹɬɨ-
ɝɨ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜ ɦɢɤɪɨɩɪɨɝɪɚɦɦɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɦɨɳɧɨɫɬɢ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Auto Trigger . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  ON  – ɭɪɨɜɟɧɶ ɡɚɩɭɫɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ USB-ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
ɦɨɳɧɨɫɬɢ. 

∗  OFF  – ɭɪɨɜɟɧɶ ɡɚɩɭɫɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɪɭɱɧɭɸ ɱɟɪɟɡ ɩɚɪɚɦɟɬɪ Trigger Level. 

ɍɪɨɜɟɧɶ ɡɚɩɭɫɤɚ (Trigger Level) 

ɉɪɢɦɟɧɹɟɬɫɹ, ɤɨɝɞɚ Trigger Type = Internal ɢ Auto Trigger = OFF (ɪɭɱɧɚɹ ɭɫɬɚɧɨɜɤɚ). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trigger . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trig Level . 

• ɍɫɬɚɧɨɜɢɬɟ ɭɪɨɜɟɧɶ ɡɚɩɭɫɤɚ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ 

ɪɭɱɤɢ. ɇɚ ɝɪɚɮɢɤɟ  Tr 1  ɩɨɹɜɥɹɟɬɫɹ ɥɢɧɢɹ ɧɚ ɬɟɤɭɳɟɣ ɭɫɬɚɧɨɜɤɟ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ. ɋɛɨɪ ɞɚɧɧɵɯ 
ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ ɜɯɨɞɧɨɣ ȼɑ ɫɢɝɧɚɥ ɩɟɪɟɫɟɤɚɟɬ ɷɬɭ ɥɢɧɢɸ. Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɪɢ ɡɚɩɭɫɤɟ ɩɨ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɮɪɨɧɬɭ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 177 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ⱥɧɧɨɬɚɰɢɹ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ 

ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ ɚɧɧɨɬɢɪɭɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɤɚɤ ɜɵɞɟɥɟɧɨ ɤɪɚɫɧɵɦ 
ɧɚ ɫɥɟɞɭɸɳɟɦ ɪɢɫɭɧɤɟ. 

  
 
ɇɚ ɷɬɨɦ ɝɪɚɮɢɤɟ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: ɭɪɨɜɟɧɶ ɡɚɩɭɫɤɚ = –10 ɞȻɦ, ɬɢɩ ɡɚɩɭɫɤɚ (Int), 
ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ ɡɚɩɭɫɤɚ (Pos) ɢ ɡɚɞɟɪɠɤɚ. 
 
 

  
 

16.2.11  ɍɫɬɚɧɨɜɤɚ ɦɚɪɤɟɪɨɜ 

Ɇɚɪɤɟɪɚɦɢ ɧɟɜɨɡɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɦɨɳɧɨɫɬɢ ɫ ɬɪɚɞɢɰɢɨɧɧɨɣ ɢɧɞɢɤɚɰɢɟɣ (ɜ ɫɬɢɥɟ 
ɫɬɪɟɥɨɱɧɨɝɨ "ɩɨɤɚɡɨɦɟɬɪɚ"). 

Ɇɚɪɤɟɪɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɝɪɚɮɢɤɟ  Tr 1  ɢ ɧɚ ɪɚɫɬɹɧɭɬɨɦ ɝɪɚɮɢɤɟ, ɟɫɥɢ ɦɚɪɤɟɪ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟ-

ɥɚɯ ɨɤɧɚ ɪɚɫɬɹɠɤɢ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɫɱɟɬɨɜ ɚɦɩɥɢɬɭɞɵ ɩɨ ɨɫɢ Y ɜ ɬɟɤɭɳɟɦ ɩɨɥɨɠɟɧɢɢ ɨɫɢ ɏ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨ ɲɟɫɬɢ ɫɬɚɧɞɚɪɬɧɵɯ ɦɚɪɤɟɪɨɜ. Эɬɢ ɲɟɫɬɶ ɫɬɚɧɞɚɪɬɧɵɯ ɦɚɪɤɟɪɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɬɚɤɠɟ ɜ ɤɚɱɟɫɬɜɟ ɞɟɥɶɬɚ-ɦɚɪɤɟɪɨɜ. 
Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɫɬɚɧɞɚɪɬɧɵɯ ɦɚɪɤɟɪɚɯ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 21.1. 

ɉɭɩɜɫɛɡɛɠɧɶɤ ɞɫɛɯɣɥ 

ɋɢɝɧɚɥ
ɨɬ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ
ɦɨɳɧɨɫɬɢ

Ʌɢɧɢɹ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ 
Ɇɨɦɟɧɬ ɡɚɩɭɫɤɚ  
(ɡɚɞɧɢɣ ɮɪɨɧɬ) 
 

Ɂɚɞɟɪɠɤɚ ɡɚɩɭɫɤɚ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɫɛɨɪɚ ɞɚɧɧɵɯ 

ɇɚɱɚɥɶɧɨɟ ɜɪɟɦɹ 

ɐɟɧɬɪɚɥɶɧɨɟ ɜɪɟɦɹ 

10 ɞɟɥɟɧɢɣ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 178 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

16.2.12  Ⱥɦɩɥɢɬɭɞɧɵɟ ɦɚɪɤɟɪɵ 

Ⱥɦɩɥɢɬɭɞɧɵɟ ɦɚɪɤɟɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɭɧɤɬɢɪɧɵɟ ɥɢɧɢɢ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɨ-
ɦɟɳɚɬɶ ɧɚ ɥɸɛɨɣ ɚɦɩɥɢɬɭɞɧɵɣ ɭɪɨɜɟɧɶ ɧɚ ɷɤɪɚɧɟ. Ⱦɜɚ ɚɦɩɥɢɬɭɞɧɵɯ ɦɚɪɤɟɪɚ ɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɧɟɡɚɜɢɫɢɦɵɦ ɨɛɪɚɡɨɦ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɤɚɱɟɫɬɜɟ ɩɚɪɵ ɞɟɥɶɬɚ-ɦɚɪɤɟɪɨɜ. Ⱥɦɩɥɢɬɭɞɧɵɟ ɦɚɪɤɟɪɵ 
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɢ ɫ ɝɪɚɮɢɤɚɦɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ.. 

Ʉɚɤ ɜɵɩɨɥɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɨɜ ɚɦɩɥɢɬɭɞɧɨɝɨ ɦɚɪɤɟɪɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Marker . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Ampl Markers . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  OFF  – ɚɦɩɥɢɬɭɞɧɵɟ ɦɚɪɤɟɪɵ ɧɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ. 

∗  ON  – ɚɦɩɥɢɬɭɞɧɵɟ ɦɚɪɤɟɪɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɜ ɢɯ ɩɪɟɞɵɞɭɳɢɯ ɩɨɡɢɰɢɹɯ. 
• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Ampl Mkr 1 or 2 . 

• ȼɜɟɞɢɬɟ ɞɥɹ ɦɚɪɤɟɪɚ ɡɧɚɱɟɧɢɟ ɜ ɞȻɦ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨ-

ɪɨɬɧɨɣ ɪɭɱɤɢ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Delta Ampl Mkr . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  ON  – ɡɧɚɱɟɧɢɟ AmplMkr 2 ɨɬɫɱɢɬɵɜɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɧɚɱɟɧɢɹ AmplMkr 1. Ʉɨɝɞɚ ɩɟɪɟɦɟɳɚ-
ɟɬɫɹ AmplMkr 1, ɬɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɬɚɤɠɟ ɢ AmplMkr 2 ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɧɚɱɟɧɢɹ AmplMkr2 ɦɟɠ-
ɞɭ ɧɢɦɢ. 

∗  OFF  – ɨɛɚ ɚɦɩɥɢɬɭɞɧɵɯ ɦɚɪɤɟɪɚ ɩɟɪɟɦɟɳɚɸɬɫɹ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 

16.2.13  ɉɨɢɫɤ ɫ ɦɚɪɤɟɪɚɦɢ 

Ɏɭɧɤɰɢɹ ɩɨɢɫɤɚ ɫ ɦɚɪɤɟɪɚɦɢ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɨɢɫɤɚ ɢ ɩɨɦɟɳɟɧɢɹ ɦɚɪɤɟɪɨɜ ɜ ɨɩɪɟɞɟɥɟɧɧɵɟ ɦɟɫɬɚ 

ɧɚ ɝɪɚɮɢɤɟ  Tr 1 . 

Ʉɚɤ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɢɫɤ ɫ ɦɚɪɤɟɪɚɦɢ 

• Ⱥɤɬɢɜɢɡɢɪɭɣɬɟ ɦɚɪɤɟɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɩɨɢɫɤɟ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mrk–>Tools  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Marker Search  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Zone Search . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  ON  – ɷɬɨɬ ɜɚɪɢɚɧɬ ɞɨɫɬɭɩɟɧ ɬɨɥɶɤɨ  ɬɨɝɞɚ, ɤɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɨɤɧɨ ɪɚɫɬɹɠɤɢ ɝɪɚɮɢɤɚ. ɉɪɢ 
ɷɬɨɦ ɩɨɢɫɤ ɨɝɪɚɧɢɱɟɧ ɡɨɧɨɣ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɨɤɧɨɦ ɪɚɫɬɹɠɤɢ. 

∗  OFF  – ɩɨɢɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɫɟɦɭ ɝɪɚɮɢɤɭ Tr 1. 

Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɫɥɟɞɭɸɳɟɟ: 

•  Target ,  Peak  ɢ  Minimum  – ɡɚ ɨɩɢɫɚɧɢɟɦ ɷɬɢɯ ɫɬɚɧɞɚɪɬɧɵɯ ɮɭɧɤɰɢɣ ɩɨɢɫɤɚ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞ-
ɪɚɡɞɟɥɭ 21.1.6. 

•  Rise Time  (ɜɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ) – ɜɵɛɟɪɢɬɟ, ɡɚɬɟɦ ɭɫɬɚɧɨɜɢɬɟ ɡɧɚɱɟɧɢɟ ɜ ɞɟɰɢɛɟɥɚɯ. ɋɨɡɞɚɸɬɫɹ 
ɞɟɥɶɬɚ-ɦɚɪɤɟɪɵ, ɤɨɬɨɪɵɟ ɩɨɦɟɳɚɸɬɫɹ ɧɚ ɩɢɤ ɢ ɧɚ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɞ ɩɢɤɨɦ. 

•  Fall Time  (ɜɪɟɦɹ ɫɩɚɞɚ) – ɜɵɛɟɪɢɬɟ, ɡɚɬɟɦ ɭɫɬɚɧɨɜɢɬɟ ɡɧɚɱɟɧɢɟ ɜ ɞɟɰɢɛɟɥɚɯ. ɋɨɡɞɚɸɬɫɹ ɞɟɥɶɬɚ-
ɦɚɪɤɟɪɵ, ɤɨɬɨɪɵɟ ɩɨɦɟɳɚɸɬɫɹ ɧɚ ɩɢɤ ɢ ɧɚ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɫɥɟ ɩɢɤɚ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɚɪɚɦɟɬɪɵ Rise Time ɢ Fall Time ɢɫɩɨɥɶɡɭɸɬ ɞɪɭɝɢɟ ɤɪɢɬɟɪɢɢ, ɱɟɦ ɩɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ (Auto Analysis), 
ɩɨɷɬɨɦɭ ɞɚɸɬ ɞɪɭɝɢɟ ɪɟɡɭɥɶɬɚɬɵ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 179 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

16.2.14  Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ (Auto Analysis) 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɵɜɨɞɢɬ ɪɟɡɭɥɶɬɚɬɵ ɞɟɫɹɬɢ ɜɢɞɨɜ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ. 

  
 
1 Avg: ɋɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ 
ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɜɫɟɯ ɢɡɦɟɪɟɧɧɵɯ ɬɨɱɟɤ ɞɚɧɧɵɯ 

2 Peak: ɉɢɤɨɜɚɹ ɦɨɳɧɨɫɬɶ 
ɇɚɢɛɨɥɶɲɟɟ ɩɨɤɚɡɚɧɢɟ ɜɫɟɯ ɢɡɦɟɪɟɧɧɵɯ ɬɨɱɟɤ ɞɚɧɧɵɯ 

3 Pk-Avg: ɉɢɤɨɜɚɹ ɦɨɳɧɨɫɬɶ ɦɢɧɭɫ ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ  
Ɋɚɡɧɨɫɬɶ ɦɟɠɞɭ ɷɬɢɦɢ ɞɜɭɦɹ ɪɟɡɭɥɶɬɚɬɚɦɢ 

4 Pulse Top: ȼɟɪɲɢɧɚ ɢɦɩɭɥɶɫɚ  
Ɂɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ, ɨɫɧɨɜɚɧɧɨɟ ɡɚɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɟ ɩɚɪɚɦɟɬɪɚ Pulse Top 

5 _/   ȼɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ  
ȼɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ ɢɦɩɭɥɶɫɚ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ 10% ɢ 90% 

6   \_  ȼɪɟɦɹ ɫɩɚɞɚ  
ȼɪɟɦɹ ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ 90% ɢ 10% 

7 Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɮɪɨɧɬɨɦ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɮɪɨɧɬɨɦ ɢɦ-
ɩɭɥɶɫɚ 

8 ɉɟɪɢɨɞ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ  
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɨɥɧɨɝɨ ɩɟɪɢɨɞɚ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ 

9 Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ  
Ɉɬɧɨɲɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɚ ɤ ɩɟɪɢɨɞɭ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ 

10 ɑɚɫɬɨɬɚ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ  
ɑɚɫɬɨɬɚ (ɢɦɩɭɥɶɫɨɜ ɜ ɫɟɤɭɧɞɭ), ɫ ɤɨɬɨɪɨɣ ɩɨɜɬɨɪɹɸɬɫɹ ɢɦɩɭɥɶɫɵ 

Ʉɚɤ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 
• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mrk–>Tools  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Auto Analysis . 

• Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  OFF  – ɚɧɚɥɢɡ ɨɬɤɥɸɱɟɧ. 

∗  ON  – ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɨɬɨɛɪɚɠɚɸɬɫɹ ɩɨɞ ɝɪɚɮɢɤɨɦ 1. 

16.2.15  ȼɟɪɲɢɧɚ ɢɦɩɭɥɶɫɚ (Pulse Top) 

ȼɟɪɲɢɧɚ ɢɦɩɭɥɶɫɚ – ɷɬɨ ɧɟ ɬɨ ɠɟ ɫɚɦɨɟ, ɱɬɨ ɩɢɤ. ɉɚɪɚɦɟɬɪ Pulse Top ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢ 
ɜɵɜɨɞɚ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ. ȼɵ ɜɜɨɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜ ɩɪɨɰɟɧɬɚɯ, ɢ ɜ ɬɚɛɥɢɰɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ ɜɵɜɨɞɢɬɫɹ ɡɧɚɱɟɧɢɟ Pulse Top ɜ ɞɟɰɢɛɟɥɚɯ ɨɬ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ (100%). 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɜɟɪɲɢɧɵ ɢɦɩɭɥɶɫɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mrk–>Tools  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Pulse Top . 

• ȼɜɟɞɢɬɟ ɩɪɨɰɟɧɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬ 0 ɞɨ 100 ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ 

ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

∗ ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ 10% ɜɵɜɨɞɢɬɫɹ ɡɧɚɱɟɧɢɟ ɧɚ 10 ɞȻ ɧɢɠɟ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ 100%. 

∗ ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ 50% ɜɵɜɨɞɢɬɫɹ ɡɧɚɱɟɧɢɟ ɧɚ 3 ɞȻ ɧɢɠɟ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ 100%. 

∗ ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ 90% ɜɵɜɨɞɢɬɫɹ ɡɧɚɱɟɧɢɟ ɧɚ 0,5 ɞȻ ɧɢɠɟ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ 100%. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 180 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

16.2.16  Ɇɚɫɲɬɚɛɧɚɹ ɫɟɬɤɚ (Grid) 

ɉɚɪɚɦɟɬɪ Grid ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɜɨɞɚ ɧɚ ɷɤɪɚɧ ɢ ɭɞɚɥɟɧɢɹ ɫ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɦɚɫ-
ɲɬɚɛɧɨɣ ɫɟɬɤɢ 10 × 10. 

Ʉɚɤ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɦɚɫɲɬɚɛɧɭɸ ɫɟɬɤɭ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mrk–>Tools  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Grid . 

∗  OFF  – ɫɟɬɤɚ ɨɬɤɥɸɱɟɧɚ. 

∗  ON  – ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɦɚɫɲɬɚɛɧɚɹ ɫɟɬɤɚ. 

16.2.17  ɉɚɦɹɬɶ ɝɪɚɮɢɤɨɜ 

Ƚɪɚɮɢɤ ɢɡ ɩɚɦɹɬɢ (memory trace) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɡɭɥɶɬɚɬ ɫɨɯɪɚɧɟɧɢɹ ɝɪɚɮɢɤɚ ɞɚɧɧɵɯ ɢɦ-

ɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ  Tr 1  (ɧɨ ɧɟ ɝɪɚɮɢɤɚ ɜ ɨɤɧɟ ɪɚɫɬɹɠɤɢ) ɜɨ ɜɪɟɦɟɧɧɨɣ (ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ) ɩɚɦɹɬɢ 

ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. Ɉɧ ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɱɟɫɤɢɦ ɜ ɬɨɦ ɫɦɵɫɥɟ, ɱɬɨ ɨɧ ɧɟ ɨɛɧɨɜɥɹɟɬɫɹ ɜ ɯɨɞɟ ɢɡɦɟɪɟ-
ɧɢɣ. Ɉɧ ɦɨɠɟɬ ɛɵɬɶ ɜɵɜɟɞɟɧ ɧɚ ɷɤɪɚɧ ɫɚɦ ɩɨ ɫɟɛɟ ɢɥɢ ɜɦɟɫɬɟ ɫ ɝɪɚɮɢɤɨɦ ɞɚɧɧɵɯ ɞɥɹ ɫɪɚɜɧɟɧɢɹ. 

Ƚɪɚɮɢɤ ɞɚɧɧɵɯ  Tr 1  ɨɬɨɛɪɚɠɚɟɬɫɹ  ɠɟɥɬɵɦ  ɰɜɟɬɨɦ, ɚ ɝɪɚɮɢɤ ɢɡ ɩɚɦɹɬɢ –  ɫɢɧɢɦ  ɰɜɟɬɨɦ. 

Ʉɚɤ ɜɵɜɨɞɢɬɶ ɧɚ ɷɤɪɚɧ ɝɪɚɮɢɤɢ ɞɚɧɧɵɯ ɢ ɝɪɚɮɢɤɢ ɢɡ ɩɚɦɹɬɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trace Memory . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data–>Mem  , ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɬɟɤɭɳɢɣ "ɠɢɜɨɣ" 
ɝɪɚɮɢɤ. ɉɪɢ ɷɬɨɦ ɩɨɞɚɟɬɫɹ ɤɨɪɨɬɤɢɣ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɣ ɡɚɧɟɫɟɧɢɟ ɝɪɚɮɢɤɚ ɜ ɩɚ-
ɦɹɬɶ. Ɂɞɟɫɶ ɧɟɬ ɚɧɧɨɬɚɰɢɢ ɧɚ ɞɢɫɩɥɟɟ, ɤɨɬɨɪɚɹ ɭɤɚɡɵɜɚɥɚ ɛɵ, ɱɬɨ ɜ ɩɚɦɹɬɶ ɡɚɧɟɫɟɧ ɝɪɚɮɢɤ. 
∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data  , ɱɬɨɛɵ ɜɢɞɟɬɶ ɧɚ ɷɤɪɚɧɟ ɬɨɥɶɤɨ ɝɪɚɮɢɤ ɞɚɧɧɵɯ. 
∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Memory  , ɱɬɨɛɵ ɜɢɞɟɬɶ ɧɚ ɷɤɪɚɧɟ ɬɨɥɶɤɨ ɝɪɚɮɢɤ ɢɡ ɩɚɦɹ-
ɬɢ. 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data & Memory  , ɱɬɨɛɵ ɜɢɞɟɬɶ ɧɚ ɷɤɪɚɧɟ "ɠɢɜɨɣ" ɝɪɚɮɢɤ ɢ 
ɝɪɚɮɢɤ ɢɡ ɩɚɦɹɬɢ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 181 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

17 Ɋɟɠɢɦ ɜɟɤɬɨɪɧɨɝɨ ɜɨɥɶɬɦɟɬɪɚ (VMM) – ɨɩɰɢɹ 308 

ȼ ɪɟɠɢɦɟ ɜɟɤɬɨɪɧɨɝɨ ɜɨɥɶɬɦɟɬɪɚ (ɨɩɰɢɹ 308) ɢɡɦɟɪɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɞɥɢɧɚ ɤɚɛɟɥɟɣ ɢ ɞɪɭɝɢɯ ɭɫɬ-
ɪɨɣɫɬɜ. Ɉɞɧɨɩɨɪɬɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɩɨɞɝɨɧɤɢ ɤɚɛɟɥɟɣ ɢ ɞɜɭɯɩɨɪɬɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟ-
ɞɚɱɢ ɨɬɨɛɪɚɠɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɞɥɢɧɭ ɜ ɡɧɚɱɟɧɢɹɯ ɦɚɝɧɢɬɭɞɵ ɢ ɮɚɡɵ. 

 

Ⱦɢɫɩɥɟɣ ɞɥɹ ɨɞɧɨɩɨɪɬɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɩɨɞɝɨɧɤɢ ɤɚɛɟɥɟɣ 
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17.1 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ 

Ɉɞɧɨɩɨɪɬɨɜɵɟ ɢ ɞɜɭɯɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɤɨɧɮɢɝɭɪɚɰɢɸ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨ-
ɪɚɹ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɜɟɤɬɨɪɧɨɝɨ ɜɨɥɶɬɦɟɬɪɚ HP/Keysight 8508Ⱥ. 
 

   
 

Ɍɢɩɢɱɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ ɢɡɦɟɪɟɧɢɣ ɭ ɜɟɤɬɨɪɧɨɝɨ ɜɨɥɶɬɦɟɬɪɚ 8508Ⱥ, ɩɨɤɚɡɚɧɧɚɹ  
ɜ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

 
ɉɨɤɚɡɚɧɧɚɹ ɜɵɲɟ ɛɥɨɤ-ɫɯɟɦɚ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɢ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɨɬɜɟɬɜɢɬɟɥɹ ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɥɢɧɵ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɢɥɢ ɩɨɞɥɟɠɚɳɟɝɨ ɩɨɞɝɨɧɤɟ ɤɚɛɟɥɹ. Ⱦɥɹ ɢɡɦɟɪɟ-
ɧɢɹ ɩɨɞɚɜɚɟɦɨɝɨ ɫɢɝɧɚɥɚ (Ⱥ) ɢ ɨɬɪɚɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ (R) ɡɞɟɫɶ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɬɞɟɥɶɧɵɟ ɬɪɚɤɬɵ. Ⱦɥɹ 
ɢɡɦɟɪɟɧɢɹ ɨɬɧɨɲɟɧɢɹ ɦɨɳɧɨɫɬɢ ɨɬɪɚɠɟɧɧɨɝɨ ɫɢɝɧɚɥɚ ɤ ɦɨɳɧɨɫɬɢ ɩɨɞɚɜɚɟɦɨɝɨ ɫɢɝɧɚɥɚ ɜɚɦ ɧɭɠɧɨ 
ɛɵɥɨ ɜɵɛɪɚɬɶ ȼ/Ⱥ ɞɥɹ ɢɧɞɢɤɚɰɢɢ ɦɚɝɧɢɬɭɞɵ (ɦɨɞɭɥɹ ɜɟɤɬɨɪɚ) ɢ ɮɚɡɵ. 

ɇɢɠɟ ɩɨɤɚɡɚɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɢɡɦɟɪɟɧɢɣ ɭ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɝɞɟ ɢɫɬɨɱɧɢɤ ɢ ɧɚɩɪɚɜɥɟɧɧɵɣ ɨɬɜɟɬɜɢ-
ɬɟɥɶ ɧɚɯɨɞɹɬɫɹ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɩɪɢɫɨɟɞɢɧɢɬɶ ɨɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ ɤ ɨɞɧɨɦɭ ɩɨɪɬɭ 
(Port 1) ɛɟɡ ɜɧɟɲɧɢɯ ɩɪɢɛɨɪɨɜ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɬɶ ɨɞɧɨɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨɞɝɨɧɤɢ ɤɚɛɟɥɟɣ. 
 

 

Ȼɥɨɤ-ɫɯɟɦɚ FieldFox 

• ɉɪɢɟɦɧɢɤ R ɢɡɦɟɪɹɟɬ ɫɢɝɧɚɥ, ɩɨɞɚɜɚɟɦɵɣ ɨɬ ɢɫɬɨɱɧɢɤɚ  
(ɡɟɥɟɧɚɹ ɥɢɧɢɹ). 

• ɉɪɢɟɦɧɢɤ Ⱥ ɢɡɦɟɪɹɟɬ ɨɬɪɚɠɟɧɧɵɣ ɫɢɝɧɚɥ (ɤɪɚɫɧɚɹ ɥɢɧɢɹ) ɨɬ ɤɨɧɰɚ 
ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ (ɱɟɪɧɚɹ ɥɢɧɢɹ). 

• ȼ ɪɟɠɢɦɟ VVM ɢɧɞɢɤɚɬɨɪ ɪɟɡɭɥɶɬɚɬɨɜ ɨɞɧɨɩɨɪɬɨɜɵɯ ɢɡɦɟɪɟɧɢɣ 
ɩɨɞɝɨɧɤɢ ɤɚɛɟɥɟɣ ɜɫɟɝɞɚ ɩɨɤɚɡɵɜɚɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
(Ⱥ/R), ɤɨɬɨɪɨɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɞɥɢɧɭ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟ-
ɧɢɣ. 

 

ɂɫɬɨɱɧɢɤ 

ɇɚɩɪɚɜɥɟɧɧɵɣ ɨɬɜɟɬɜɢɬɟɥɶ 

Ɉɛɴɟɤɬ  
ɢɡɦɟɪɟɧɢɣ 

 

Ʉɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ 

ɉɨɞɚɜɚɟɦɵɣ
ɫɢɝɧɚɥ

 

Ɉɬɪɚɠɟɧɧɵɣ  
ɫɢɝɧɚɥ 
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17.1.1  Ʉɚɥɢɛɪɨɜɤɚ ɜɟɤɬɨɪɧɨɝɨ ɜɨɥɶɬɦɟɬɪɚ 

Ⱦɥɹ ɤɚɥɢɛɪɨɜɤɢ ɢɡɦɟɪɟɧɢɣ ɜ ɪɟɠɢɦɟ VVM ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɪɚɡɧɵɟ ɦɟɬɨɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɠɟɥɚɟɦɨɣ 
ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. 

• ɉɪɨɫɬɟɣɲɢɣ ɦɟɬɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɢɦɟɧɟɧɢɢ ɤɚɥɢɛɪɨɜɤɢ CalReady, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɬɨɱɧɨɣ ɧɚ 
ɫɨɟɞɢɧɢɬɟɥɹɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɨɪɬɨɜ. Ʉɚɥɢɛɪɨɜɤɚ CalReady ɧɟ ɤɨɦɩɟɧɫɢɪɭɟɬ ɩɨɬɟɪɢ ɢ ɡɚɞɟɪɠɤɢ 
ɤɚɛɟɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ ɢ ɩɟɪɟɯɨɞɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɛɴɟɤɬɚ 
ɢɡɦɟɪɟɧɢɣ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox. Ɂɚ ɨɩɢɫɚɧɢɟɦ ɤɚɥɢɛɪɨɜɤɢ CalReady ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 8.3. 

• Ⱦɪɭɝɨɣ ɩɪɨɫɬɟɣɲɢɣ ɦɟɬɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɢɦɟɧɟɧɢɢ ɨɛɧɭɥɟɧɢɹ (Zeroing) – ɫɦ. ɩɨɞɪɚɡɞɟɥ 17.2.8. 

• ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɤɚɛɟɥɶɧɵɯ ɩɟɪɟɦɵɱɟɤ ɢɥɢ ɩɟɪɟɯɨɞɧɢɤɨɜ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɤ 
ɚɧɚɥɢɡɚɬɨɪɭ FieldFox ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɦɢ ɦɟɬɨɞɚɦɢ ɤɚɥɢɛɪɨɜɤɢ ɹɜɥɹɸɬɫɹ ɤɚɥɢɛɪɨɜɤɚ QuickCal ɢ 
ɦɟɯɚɧɢɱɟɫɤɚɹ ɤɚɥɢɛɪɨɜɤɚ (ɫɦ. ɪɚɡɞɟɥɵ 8.5 ɢ 8.6). ɉɟɪɟɞ ɤɚɥɢɛɪɨɜɤɨɣ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 
ɤɥɚɜɢɲɭ  Zero OFF  . 

17.2 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ VVM 

ɉɪɟɠɞɟ ɱɟɦ ɜɵɩɨɥɧɹɬɶ ɨɩɢɫɚɧɧɵɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ VVM. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȼ ɪɟɠɢɦɟ VVM ɭɪɨɜɟɧɶ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ FieldFox ɜɫɟɝɞɚ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 
+6 ɞȻɦ ɢ ɧɟ ɞɨɩɭɫɤɚɟɬ ɢɡɦɟɧɟɧɢɹ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɪɟɠɢɦ VVM 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  VVM  . 

17.2.1  ȼɵɛɨɪ ɜɢɞɚ ɢɡɦɟɪɟɧɢɣ 

Ʉɚɤ ɜɵɛɪɚɬɶ ɜɢɞ ɢɡɦɟɪɟɧɢɣ ɜ ɪɟɠɢɦɟ VVM 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure  1  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  1-Port Cable Trimming  – ɨɞɧɨɩɨɪɬɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɨɬɪɚɠɟɧɢɹ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 17.2.9). 

∗  2-Port Transmission  – ɞɜɭɯɩɨɪɬɨɜɨɟ ɢɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ (ɫɦ. ɪɚɡɞɟɥ 17.3). 

∗  B/A  ɢ  A/B  – ɞɜɭɯɩɨɪɬɨɜɵɟ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɫ ɩɪɢɟɦɧɢɤɚɦɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɧɟɲɧɢɯ 
ɢɫɬɨɱɧɢɤɨɜ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 17.3.1). 

17.2.2  ȼɵɛɨɪ ɱɚɫɬɨɬɵ 

ɂɡɦɟɪɟɧɢɹ ɜ ɪɟɠɢɦɟ VVM ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɨɞɧɨɣ ɱɚɫɬɨɬɟ ɧɟɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɭ 

      ɉɊɂɆȿɑȺɇɂȿ        

ɑɚɫɬɨɬɭ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɪɚɡɪɟɲɟɧɢɟɦ 1 Ƚɰ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Frequency  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱ-
ɤɢ. 

• ɉɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . ɍɫɬɚɧɨɜɤɚ 

ɞɢɫɤɪɟɬɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɬɟɤɭɳɟɦ ɪɚɡɦɟɪɟ ɱɚɫ-
ɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɧɟ ɞɨɩɭɫɤɚɟɬ ɢɡɦɟɧɟɧɢɹ ɜ ɪɟɠɢɦɟ VVM. 

• ɉɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɤɥɚɜɢɚɬɭɪɵ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɜɵɛɨɪɚ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 
(ɫɦ. ɪɚɡɞɟɥ 2.9). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 184 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

17.2.3  Ɋɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ 

ȼɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɪɹɞɨɜ ɢɧɞɢɤɚɰɢɢ ɩɨɫɥɟ ɞɟɰɢɦɚɥɶɧɨɣ ɬɨɱɤɢ (ɨɞɢɧ ɢɥɢ ɞɜɚ ɪɚɡɪɹ-
ɞɚ) ɞɥɹ ɩɨɤɚɡɚɧɢɣ ɦɚɝɧɢɬɭɞɵ ɢ ɮɚɡɵ. Эɬɚ ɭɫɬɚɧɨɜɤɚ ɫɨɯɪɚɧɹɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ ɩɨɫɥɟ ɨɩɟɪɚɰɢɣ Preset 
ɢ Mode Preset. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɪɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale / Amptd  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Resolution  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  1  – 0.0 (ɩɨ ɭɦɨɥɱɚɧɢɸ) 

∗  2  – 0.00 

17.2.4  ɒɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ 

ɍɦɟɧɶɲɟɧɢɟ ɲɢɪɢɧɵ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ ɩɪɢɟɦɧɢɤɚ ɫɧɢɠɚɟɬ ɜɤɥɚɞ ɲɭɦɚ ɢ ɭɦɟɧɶɲɚɟɬ 
ɫɥɭɱɚɣɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. Ɉɞɧɚɤɨ ɩɪɢ ɛɨɥɟɟ ɭɡɤɨɣ ɩɨɥɨɫɟ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ ɭɜɟɥɢɱɢ-
ɜɚɟɬɫɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɜɵɩɨɥɧɢɬɟ ɤɚɥɢɛɪɨɜɤɭ ɢ ɨɛɧɭɥɟɧɢɟ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɲɢɪɢ-
ɧɵ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉɑ. Ɉɩɢɫɚɧɢɟ ɨɛɧɭɥɟɧɢɹ (Zeroing) ɩɪɢɜɟɞɟɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 17.2.8. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɲɢɪɢɧɭ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɬɪɚɤɬɚ ɉЧ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  BW  2  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  IF BW . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

  10 Hz | 100 Hz | 1 kHz | 10 kHz | 100 kHz   

  More   30 Hz | 300 Hz | 3 kHz | 30 kHz   

17.2.5  ȼɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ 

ɍɫɬɚɧɨɜɢɬɟ ɜɵɫɨɤɢɣ (High) ɢɥɢ ɧɢɡɤɢɣ (Low) ɭɪɨɜɟɧɶ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. Ʉɚɤ 
ɩɪɚɜɢɥɨ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ (ɷɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɧɹɬɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɬɨɱ-
ɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɫɤɨɥɶɤɭ ɩɪɢɟɦɧɢɤɢ ɢɡɦɟɪɹɸɬ ɫɢɝɧɚɥɵ ɞɚɥɶɲɟ ɨɬ ɲɭɦɨɜɨɝɨ ɩɨɪɨɝɚ. Ɉɞɧɚɤɨ ɧɟɤɨ-
ɬɨɪɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɞɨɩɭɫɤɚɸɬ ɩɨɞɚɱɢ ɧɚ ɜɯɨɞ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ. ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤ ɭɫɢɥɢɬɟɥɟɣ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɭɫɬɚɧɨɜɤɭ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɜɵɯɨɞɧɭɸ ɦɨɳɧɨɫɬɶ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup 4  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Output Power  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ. ɉɨɞɱɟɪɤɧɭɬɨɟ ɡɧɚɱɟɧɢɟ ɹɜɥɹɟɬɫɹ ɬɟɤɭɳɟɣ ɭɫɬɚɧɨɜɤɨɣ. 

∗ High – ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɫɬɢɠɢɦɵɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɧɚ ɜɵɛɪɚɧɧɨɣ ɱɚɫɬɨɬɟ.  

∗ Low – ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɨɤɨɥɨ –45 ɞȻɦ. 

17.2.6  ɍɫɪɟɞɧɟɧɢɟ 

ɍɫɪɟɞɧɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɜɥɢɹɧɢɟ ɫɥɭɱɚɣɧɨɝɨ ɲɭɦɚ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. Ⱥɧɚɥɢɡɚɬɨɪ 
FieldFox ɜɵɱɢɫɥɹɟɬ ɢɧɞɢɰɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɧɚ ɨɫɧɨɜɟ ɧɟɫɤɨɥɶɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɨɬɫɱɟɬɨɜ. ɉɚ-
ɪɚɦɟɬɪ Average Count ɨɩɪɟɞɟɥɹɟɬ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ (ɤɨɥɢɱɟɫɬɜɨ ɭɫɪɟɞɧɹɟɦɵɯ ɨɬɫɱɟɬɨɜ). ɑɟɦ 
ɜɵɲɟ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ, ɬɟɦ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɩɨɞɚɜɥɹɟɬɫɹ ɲɭɦ. 

ɂɧɞɢɤɚɬɨɪ ɫɱɟɬɱɢɤɚ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ (Avg N) ɧɚɯɨɞɢɬɫɹ ɭ ɥɟɜɨɣ ɤɪɨɦɤɢ ɷɤɪɚɧɚ. Ɉɧ ɢɧɞɢɰɢɪɭɟɬ 
ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɜɟɪɝɧɭɬɵɯ ɭɫɪɟɞɧɟɧɢɸ ɩɪɟɞɵɞɭɳɢɯ ɨɬɫɱɟɬɨɜ. Ʉɨɝɞɚ ɞɨɫɬɢɝɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɨɤɚ-
ɡɚɧɢɟ ɫɱɟɬɱɢɤɚ, ɢɧɞɢɰɢɪɭɟɬɫɹ "ɫɤɨɥɶɡɹɳɟɟ" ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ N ɩɨɫɥɟɞɧɢɯ ɨɬɫɱɟɬɨɜ. Ɂɧɚɱɟɧɢɟ ɤɪɚɬ-
ɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ = 1 ɨɡɧɚɱɚɟɬ ɨɬɫɭɬɫɬɜɢɟ ɭɫɪɟɞɧɟɧɢɹ. 

Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɛɟɡ ɭɯɭɞɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 185 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɭɫɪɟɞɧɟɧɢɟ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Average N  , ɝɞɟ N – ɷɬɨ ɬɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞ-
ɧɟɧɢɹ. 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. ɑɬɨɛɵ ɪɚɛɨɬɚɬɶ ɛɟɡ ɭɫɪɟɞɧɟɧɢɹ, 
ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ 1. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

ɑɬɨɛɵ ɩɟɪɟɡɚɩɭɫɬɢɬɶ ɩɪɨɰɟɫɫ ɭɫɪɟɞɧɟɧɢɹ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 

ɤɥɚɜɢɲɭ  More  ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Restart  . 

17.2.7  Ɉɞɧɨɤɪɚɬɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ 

Эɬɚ ɭɫɬɚɧɨɜɤɚ (Single ɢɥɢ Continuous) ɨɩɪɟɞɟɥɹɟɬ ɯɚɪɚɤɬɟɪ ɡɚɩɭɫɤɚ ɢɡɦɟɪɟɧɢɣ – ɩɟɪɢɨɞɢɱɟɫɤɢɟ (ɩɨ-
ɜɬɨɪɹɸɳɢɟɫɹ) ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɨɞɧɨɤɪɚɬɧɵɟ ɢɡɦɟɪɟɧɢɹ, ɤɨɬɨɪɵɟ ɡɚɩɭɫɤɚɸɬɫɹ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ 
 Single . ɉɪɢɦɟɧɹɣɬɟ ɜɚɪɢɚɧɬ Single ɞɥɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɚ ɬɚɤɠɟ ɜ ɬɟɯ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɵ ɯɨɬɢɬɟ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɢɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɡɦɟ-
ɪɟɧɢɹ. 

Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɛɟɡ ɭɯɭɞɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɨɞɧɨɤɪɚɬɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɡɦɟɪɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep 3  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Single  – Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ Continuous OFF ɢ ɩɨɛɭɠɞɚɟɬ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɜɵ-
ɩɨɥɧɢɬɶ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɢ ɨɫɬɚɧɨɜɢɬɶɫɹ ɞɨ ɫɥɟɞɭɸɳɟɝɨ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ  Single  . 
Ʉɨɝɞɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɝɪɚɮɢɤ ɞɚɧɧɵɯ, ɩɪɢ ɷɬɨɦ ɢɡɦɟɪɹɟɬɫɹ ɜɟɫɶ ɝɪɚɮɢɤ, ɡɚɬɟɦ ɢɡɦɟɪɟɧɢɟ ɩɪɢɨɫ-
ɬɚɧɚɜɥɢɜɚɟɬɫɹ. Ʉɨɝɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ Hold ɦɟɧɹɟɬɫɹ ɧɚ 

ɫɬɪɟɥɤɭ →. 

∗  Continuous  – ɪɟɠɢɦ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ. Эɬɨ ɬɢɩɢɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɬɟɯ ɫɥɭɱɚɟɜ, ɤɨ-
ɝɞɚ ɧɟ ɧɭɠɧɨ ɡɚɛɨɬɢɬɶɫɹ ɨɛ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

• Ⱦɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɟɠɢɦɨɜ Single ɢ Continuous ɦɨɠɧɨ ɬɚɤɠɟ ɧɚɠɢɦɚɬɶ ɤɥɚɜɢɲɭ  Run/Hold +/–  . 

17.2.8  Ɉɛɧɭɥɟɧɢɟ 

Ɉɛɧɭɥɟɧɢɟ (Zeroing), ɤɨɬɨɪɨɟ ɧɚɡɵɜɚɸɬ ɬɚɤɠɟ ɧɨɪɦɢɪɨɜɚɧɢɟɦ (Normalization) ɢɥɢ ɩɪɨɰɟɞɭɪɨɣ ɞɟɥɟ-
ɧɢɹ Data/Memory, ɩɪɨɫɬɨ ɨɛɧɭɥɹɟɬ ɢɧɞɢɤɚɰɢɸ ɦɚɝɧɢɬɭɞɵ ɢ ɮɚɡɵ ɩɪɢ ɧɚɠɚɬɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚ-
ɜɢɲɢ  Zero  . ȼɫɟ ɩɨɫɥɟɞɭɸɳɢɟ ɢɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ, ɤɨɬɨ-
ɪɨɟ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɩɟɪɟɞ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ  Zero  . 

• ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɩɟɪɚɰɢɢ ɨɞɧɨɩɨɪɬɨɜɨɣ ɩɨɞɝɨɧɤɢ ɤɚɛɟɥɟɣ ɩɪɢɫɨɟɞɢɧɹɸɬ ɢ ɢɡɦɟɪɹɸɬ ɨɛɪɚɡɰɨɜɵɣ 
ɤɚɛɟɥɶ. Ɂɚɬɟɦ ɧɚɠɢɦɚɸɬ ɤɥɚɜɢɲɭ  Zero  , ɩɨɫɥɟ ɱɟɝɨ ɢɡɦɟɪɹɸɬ ɜɫɟ ɫɥɟɞɭɸɳɢɟ ɤɚɛɟɥɢ ɢ ɜɵɩɨɥɧɹ-
ɸɬ ɢɯ ɩɨɞɝɨɧɤɭ ɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɥɢɧɟ ɨɛɪɚɡɰɨɜɨɝɨ ɤɚɛɟɥɹ. 

• ɉɪɢ ɞɜɭɯɩɨɪɬɨɜɵɯ ɢɡɦɟɪɟɧɢɹɯ ɤɥɚɜɢɲɭ  Zero  ɨɛɵɱɧɨ ɧɚɠɢɦɚɸɬ, ɤɨɝɞɚ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ ɢɡɦɟɪɟ-
ɧɢɟ ɨɛɪɚɡɰɨɜɨɣ ɦɟɪɵ THRU ɜɦɟɫɬɨ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ (ɫɦ. ɪɚɡɞɟɥ 17.3). 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɤɚɥɢɛɪɨɜɤɢ QuickCal ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɤɚɥɢɛɪɨɜɤɢ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 
ɤɥɚɜɢɲɭ  Zero OFF  , ɱɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɨɛɧɭɥɟɧɢɟ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɮɭɧɤɰɢɸ ɨɛɧɭɥɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Zero  . 

• ɑɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɨɛɧɭɥɟɧɢɟ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Zero OFF  . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 186 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

17.2.9  Ɉɞɧɨɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨɞɝɨɧɤɢ ɤɚɛɟɥɟɣ 

Ɉɞɧɨɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨɞɝɨɧɤɢ ɤɚɛɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɚɛɟɥɟɣ ɞɥɹ ɩɨɞ-
ɬɜɟɪɠɞɟɧɢɹ ɧɚɞɥɟɠɚɳɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɥɢɧɵ. ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɷɬɢɯ ɢɡɦɟɪɟɧɢɹɯ ɢ 
ɩɪɨɰɟɞɭɪɟ ɤɚɥɢɛɪɨɜɤɢ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 17.1. 

Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɨɞɧɨɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨɞɝɨɧɤɢ ɤɚɛɟɥɟɣ 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  VVM  ɢ  1-Port Cable Trimming  . 

2. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɞɥɹ ɢɡɦɟɪɟɧɢɣ. 

3. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Zero OFF  . 

4. ȼɵɩɨɥɧɢɬɟ ɤɚɥɢɛɪɨɜɤɭ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɫɦ. ɩɨɞɪɚɡɞɟɥ 17.1.1). 

∗ ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɟɪɟɯɨɞɧɢɤɚ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤɚɛɟɥɟɣ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox ɧɚɠɦɢɬɟ 

ɤɥɚɜɢɲɭ  Cal  5  , ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ ɦɟɬɨɞ ɤɚɥɢɛɪɨɜɤɢ:  QuickCal  ɢɥɢ  Mechanical Cal  . ɋɥɟɞɭɣ-

ɬɟ ɭɤɚɡɚɧɢɹɦ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. ȼɨ ɜɪɟɦɹ ɤɚɥɢɛɪɨɜɤɢ ɢɡɦɟɪɹɟɦɵɣ ɩɚɪɚɦɟɬɪ 
(S-ɩɚɪɚɦɟɬɪ) ɧɚɡɵɜɚɟɬɫɹ S11. 

∗ ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɤɚɛɟɥɟɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɢɡɦɟɪɢɬɟɥɶɧɨɦɭ ɩɨɪɬɭ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɤɚ-
ɥɢɛɪɨɜɤɚ CalReady ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɱɟɧɶ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ. 

5. ɑɬɨɛɵ ɭɛɟɞɢɬɶɫɹ ɜ ɧɚɞɟɠɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɜɵɩɨɥɧɢɬɟ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ 
ɩɪɨɰɟɞɭɪɭ ɩɨɜɟɪɤɢ (Measurement Verification). 

      ɉɊɂɆȿɑȺɇɂȿ        

Эɬɚ ɩɪɨɰɟɞɭɪɚ ɩɨɜɟɪɤɢ ɩɪɢɝɨɞɧɚ ɞɥɹ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɨɞɧɚɤɨ ɞɥɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɢɡɦɟɪɟɧɢɣ 
ɬɪɟɛɭɟɬɫɹ ɛɨɥɟɟ ɫɥɨɠɧɚɹ ɩɪɨɰɟɞɭɪɚ. 

ɚ) ɉɪɢɫɨɟɞɢɧɢɬɟ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ SHORT ɤ ɤɚɥɢɛɪɨɜɨɱɧɨɣ ɩɥɨɫɤɨɫɬɢ PORT 1 (ɦɟɫɬɨ, ɝɞɟ ɛɵɥɚ 
ɜɵɩɨɥɧɟɧɚ ɤɚɥɢɛɪɨɜɤɚ). 

ɛ) ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Zero  . 

ɜ) ɉɪɢɫɨɟɞɢɧɢɬɟ ɨɛɪɚɡɰɨɜɭɸ ɦɟɪɭ OPEN ɤ ɫɨɟɞɢɧɢɬɟɥɸ PORT 1 ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

ɝ) ɍɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɦɚɝɧɢɬɭɞɵ ɧɟ ɩɪɟɜɵɲɚɟɬ –0,1 ɞȻ, ɚ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟ-
ɪɟɧɢɹ ɮɚɡɵ ɪɚɜɟɧ 180°. 

6. ɉɪɢɫɨɟɞɢɧɢɬɟ ɫɚɦɵɣ ɤɨɪɨɬɤɢɣ ɤɚɛɟɥɶ ɤ ɫɨɟɞɢɧɢɬɟɥɸ PORT 1 ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. Эɬɨ ɤɨɧɬɪɨɥɶ-
ɧɵɣ (ɨɛɪɚɡɰɨɜɵɣ) ɤɚɛɟɥɶ. Ɉɫɬɚɜɶɬɟ ɤɨɧɟɰ ɷɬɨɝɨ ɤɚɛɟɥɹ ɪɚɡɨɦɤɧɭɬɵɦ (ɧɟɫɨɝɥɚɫɨɜɚɧɧɵɦ). 

7. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Zero  . 

8. Ɉɬɫɨɟɞɢɧɢɬɟ ɤɨɧɬɪɨɥɶɧɵɣ ɤɚɛɟɥɶ ɨɬ ɫɨɟɞɢɧɢɬɟɥɹ PORT 1 ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

9. ɉɪɢɫɨɟɞɢɧɢɬɟ ɤ ɫɨɟɞɢɧɢɬɟɥɸ PORT 1 ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɞɥɢɧɧɵɣ ɤɚɛɟɥɶ ɫɨ ɫɜɨɛɨɞɧɵɦ ɤɨɧ-
ɰɨɦ. 

10. ɉɨɫɦɨɬɪɢɬɟ ɢɧɞɢɤɚɰɢɸ ɪɚɡɧɨɫɬɢ ɮɚɡɵ ɦɟɠɞɭ ɤɨɧɬɪɨɥɶɧɵɦ ɤɚɛɟɥɟɦ ɢ ɩɪɢɫɨɟɞɢɧɟɧɧɵɦ ɞɥɢɧɧɵɦ 
ɤɚɛɟɥɟɦ. 

11. Ⱥɤɤɭɪɚɬɧɨ ɭɤɨɪɚɱɢɜɚɣɬɟ ɤɚɛɟɥɶ, ɩɨɤɚ ɮɚɡɨɜɵɣ ɫɞɜɢɝ ɧɟ ɫɬɚɧɟɬ ɪɚɜɧɵɦ ɧɭɥɸ. Ɍɟɩɟɪɶ ɷɥɟɤɬɪɢɱɟɫ-
ɤɚɹ ɞɥɢɧɚ ɩɪɢɫɨɟɞɢɧɟɧɧɨɝɨ ɤɚɛɟɥɹ ɫɬɚɥɚ ɪɚɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɥɢɧɟ ɤɨɧɬɪɨɥɶɧɨɝɨ ɤɚɛɟ-
ɥɹ. 

12. ɉɨɜɬɨɪɢɬɟ ɨɩɟɪɚɰɢɢ ɩɨ ɩɭɧɤɬɚɦ 9 – 11 ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɤɚɛɟɥɟɣ, ɬɪɟɛɭɸɳɢɯ ɩɨɞɝɨɧɤɢ. 



Ⱦɦɛɝɛ 17: ɋɠɡɣɧ ɝɠɥɭɩɫɨɩɞɩ ɝɩɦɷɭɧɠɭɫɛ (VMM) – ɩɪɱɣɺ 308  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 187 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

17.3 Ⱦɜɭɯɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ 

Ⱦɜɭɯɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɥɢ-
ɧɵ, ɜɧɨɫɢɦɵɯ ɩɨɬɟɪɶ, ɭɫɢɥɟɧɢɹ ɢɥɢ ɪɚɡɜɹɡɤɢ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɧɚ ɨɞɧɨɣ ɱɚɫɬɨɬɟ. ɋɢɝɧɚɥ ɢɫɬɨɱɧɢɤɚ 
ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɜɵɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ ɩɨɪɬɚ 1, ɱɟɪɟɡ ɨɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ ɢ ɧɚ 
ɫɨɟɞɢɧɢɬɟɥɶ ɩɨɪɬɚ 2. 

Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɞɜɭɯɩɨɪɬɨɜɵɟ ɢɡɦɟɪɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  VVM  ɢ  2-Port Transmission  . 

2. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist  ɢ ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɞɥɹ ɢɡɦɟɪɟɧɢɣ. 

3. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  More  ɢ  Output Power  . ȼɵ-

ɛɟɪɢɬɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ (High) ɞɥɹ ɩɚɫɫɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢɥɢ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ 
(Low) ɞɥɹ ɭɫɢɥɢɬɟɥɟɣ. 

4. ȼɵɩɨɥɧɢɬɟ ɤɚɥɢɛɪɨɜɤɭ ɩɪɢɛɨɪɚ ɨɞɧɢɦ ɢɡ ɦɟɬɨɞɨɜ, ɨɩɢɫɚɧɧɵɯ ɜ ɩɨɞɪɚɡɞɟɥɟ 17.1.1. ɉɟɪɟɞ ɜɵɩɨɥ-

ɧɟɧɢɟɦ ɤɚɥɢɛɪɨɜɤɢ QuickCal ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɤɚɥɢɛɪɨɜɤɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup  4  , ɡɚ-

ɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Zero OFF  . 

5. ɉɪɢɫɨɟɞɢɧɢɬɟ ɨɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ. 

      ɉɊɂɆȿɑȺɇɂȿ        

• Ɂɧɚɱɟɧɢɟɦ ɦɚɝɧɢɬɭɞɵ ɹɜɥɹɟɬɫɹ ɭɫɢɥɟɧɢɟ (ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ) ɢɥɢ ɨɫɥɚɛɥɟɧɢɟ (ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟ-
ɧɢɟ), ɜɧɨɫɢɦɨɟ ɨɛɴɟɤɬɨɦ ɢɡɦɟɪɟɧɢɣ. 

• Ɂɧɚɱɟɧɢɟ ɮɚɡɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɡɧɨɫɬɶ ɮɚɡ (ɜ ɝɪɚɞɭɫɚɯ) ɦɟɠɞɭ ɜɯɨɞɨɦ ɢ ɜɵɯɨɞɨɦ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. 

• ɑɬɨɛɵ ɢɡɦɟɪɢɬɶ ɪɚɡɜɹɡɤɭ (ɢɡɨɥɹɰɢɸ) ɭ ɭɫɢɥɢɬɟɥɹ, ɩɪɢɫɨɟɞɢɧɢɬɟ ɟɝɨ ɧɚɨɛɨɪɨɬ (ɩɨɪɬ 1 ɤ ɜɵɯɨɞɭ ɭɫɢɥɢɬɟɥɹ). 

17.3.1  ɂɡɦɟɪɟɧɢɹ ɨɬɧɨɲɟɧɢɣ Ⱥ/ȼ ɢ ȼ/Ⱥ 

ȼɵ ɦɨɠɟɬɟ ɩɪɢɦɟɧɹɬɶ ɩɪɢɟɦɧɢɤɢ Ⱥ ɢ ȼ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɜɦɟɫɬɟ ɫ ɜɧɟɲɧɢɦ ɢɫɬɨɱɧɢɤɨɦ ɞɥɹ ɜɵ-
ɩɨɥɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ. ȼɨɡɦɨɠɧɨ, ɜɚɦ ɩɪɢɞɟɬɫɹ ɬɚɤ ɩɨɫɬɭɩɚɬɶ, ɤɨɝɞɚ ɜɚɲɢ ɢɡɦɟɪɟɧɢɹ 
ɬɪɟɛɭɸɬ ɩɪɢɦɟɧɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɚ ɬɢɩɢɱɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɦɚɝɧɢɬɭɞɵ ȼ/Ⱥ ɢ ɮɚɡɵ ɭ 
ɞɜɭɯɩɨɪɬɨɜɨɝɨ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. Эɬɢɦ ɨɛɴɟɤɬɨɦ ɢɡɦɟɪɟɧɢɣ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɤɚ ɫ ɚɧɬɟɧɧɨɣ ɢ 
ɩɪɨɛɧɢɤɨɦ. ȼ ɬɟɪɦɢɧɚɯ ɚɧɚɥɢɡɚɬɨɪɚ ɰɟɩɟɣ ɩɪɢɟɦɧɢɤ Ⱥ ɫɥɭɠɢɬ ɨɩɨɪɧɵɦ ɩɪɢɟɦɧɢɤɨɦ, ɤɨɬɨɪɵɣ ɢɡɦɟ-
ɪɹɟɬ ɫɢɝɧɚɥ, ɩɨɞɚɜɚɟɦɵɣ ɧɚ ɨɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɟɦɧɢɤ ȼ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɢɟɦɧɢɤ ɢɡɦɟɪɢ-
ɬɟɥɶɧɨɝɨ ɩɨɪɬɚ, ɤɨɬɨɪɵɣ ɢɡɦɟɪɹɟɬ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. 

   

ɂɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ ȼ/Ⱥ ɫ ɜɧɟɲɧɢɦ ɢɫɬɨɱɧɢɤɨɦ 
 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ ɩɪɢɫɨɟɞɢɧɢɬɟ ɜɦɟɫɬɨ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɨɛɪɚɡɰɨɜɭɸ 
ɦɟɪɭ THRU, ɠɟɥɚɬɟɥɶɧɨ ɫ ɞɜɭɦɹ ɞɟɥɢɬɟɥɹɦɢ ɦɨɳɧɨɫɬɢ (ɨɛɨɡɧɚɱɟɧɵ ɡɟɥɟɧɵɦ ɧɚ ɷɬɨɦ ɪɢɫɭɧɤɟ). Ⱦɥɹ 
ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɬɪɨɣɧɢɤɢ (Ɍȿȿ). 

Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Zero  . 

 

ɇɚɝɪɭɡɤɚ 

Ɉɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ 



Ⱦɦɛɝɛ 18: ɋɠɡɣɧ ɛɨɛɦɣɢɛ ɟɦɣɨɨɶɰ ɦɣɨɣɤ ɪɠɫɠɟɛɲɣ (ERTA) – ɩɪɱɣɺ 209  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 188 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

18 Ɋɟɠɢɦ ɚɧɚɥɢɡɚ ɞɥɢɧɧɵɯ ɥɢɧɢɣ ɩɟɪɟɞɚɱɢ (ERTA)  
– ɨɩɰɢɹ 209 

ȼ ɪɟɠɢɦɟ ERTA (ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɠɟ FoxTrot) ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɚ ɛɥɨɤɚ FieldFox ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɫɤɚɥɹɪ-
ɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɟɪɟɞɚɱɢ ɧɚ ɛɨɥɶɲɨɦ ɪɚɫɫɬɨɹɧɢɢ. Ɉɞɢɧ ɛɥɨɤ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɫɢɝɧɚɥɚ 
(Source), ɚ ɞɪɭɝɨɣ – ɩɪɢɟɦɧɢɤɨɦ (Receiver). 

ɋɨɞɟɪɠɚɧɢɟ ɝɥɚɜɵ 18 

18.1 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ ............................................................................................................................... 188 

18.2 Ɍɪɟɛɨɜɚɧɢɹ ɢ ɨɝɪɚɧɢɱɟɧɢɹ .............................................................................................................. 188 

18.1.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ ................................................................................................. 188 

18.1.2 Ɉɝɪɚɧɢɱɟɧɢɹ ............................................................................................................................ 189 

18.3 Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ (Connection Wizard) ............................................. 189 

18.4 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ........................................................................... 192 

18.4.1 ȼɵɛɨɪ ɜɢɞɚ ɢɡɦɟɪɟɧɢɣ ........................................................................................................... 192 

18.4.2 ɇɨɪɦɢɪɨɜɚɧɢɟ ......................................................................................................................... 193 

18.4.3 ɋɞɜɢɝ ɨɬɫɥɟɠɢɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɢ ɢɧɜɟɪɫɢɹ ɫɞɜɢɝɚ ............................................................. 193 

18.4.4 Ɋɚɫɲɢɪɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɢɚɩɚɡɨɧɚ ................................................................................ 193 

18.4.5 ȼɤɥɸɱɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɢ ɪɟɠɢɦ ɪɚɛɨɬɵ ɢɫɬɨɱɧɢɤɚ ............................................................... 194 

18.1 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ 

ȼ ɪɟɠɢɦɟ ERTA ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɚ ɛɥɨɤɚ FieldFox ɞɥɹ ɫɥɟɞɹɳɢɯ ɢɡɦɟɪɟɧɢɣ ɫɤɚɥɹɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɟɪɟɞɚɱɢ ɧɚ ɛɨɥɶɲɨɦ ɪɚɫɫɬɨɹɧɢɢ. Ɉɞɢɧ ɛɥɨɤ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɫɢɝɧɚɥɚ, ɚ ɞɪɭɝɨɣ – ɩɪɢɟɦɧɢɤɨɦ. 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɷɬɢɦɢ ɞɜɭɦɹ ɛɥɨɤɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɥɨɤɚɥɶɧɭɸ ɫɟɬɶ (LAN) ɫ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɫɯɟɦɧɨ-ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ ɡɚɩɭɫɤɚ. Ʉɚɤ ɬɨɥɶɤɨ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɚ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɷɬɢɯ 
ɞɜɭɯ ɛɥɨɤɨɜ, ɩɪɢɟɦɧɵɣ ɛɥɨɤ ɫɬɚɧɨɜɢɬɫɹ ɜɟɞɭɳɢɦ (Master) ɢ ɢɡɦɟɪɹɟɬ ɜɵɯɨɞ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ, ɜ ɬɨ 
ɜɪɟɦɹ ɤɚɤ ɛɥɨɤ ɢɫɬɨɱɧɢɤɚ ɪɟɚɝɢɪɭɟɬ ɤɚɤ ɩɨɜɬɨɪɢɬɟɥɶ (ɜɟɞɨɦɵɣ ɛɥɨɤ), ɩɨɫɵɥɚɸɳɢɣ ɫɢɝɧɚɥ ɧɚ ɜɯɨɞ 
ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. Эɬɢ ɞɜɚ ɛɥɨɤɚ (ɜɨɡɦɨɠɧɨ, ɪɚɡɧɟɫɟɧɧɵɟ ɧɚ ɫɨɬɧɢ ɦɟɬɪɨɜ) ɫɨɜɦɟɫɬɧɨ ɫɬɭɩɟɧɱɚɬɨ 
ɫɤɚɧɢɪɭɸɬ ɜɵɛɪɚɧɧɵɣ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ, ɜɵɩɨɥɧɹɹ ɢɡɦɟɪɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɢɧɧɨɝɨ ɤɚɛɟɥɹ. 

ɋ ɪɚɡɜɟɬɜɢɬɟɥɟɦ ɦɨɳɧɨɫɬɢ ɧɚ ɛɥɨɤɟ ɢɫɬɨɱɧɢɤɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢɟɦɧɢɤ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ 
ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɪɟɚɥɶɧɨɝɨ ɨɬɧɨɲɟɧɢɹ B/R. ɉɨɫɤɨɥɶɤɭ 
ɨɩɨɪɧɵɣ ɝɪɚɮɢɤ ɨɛɧɨɜɥɹɟɬɫɹ ɧɚ ɤɚɠɞɨɦ ɰɢɤɥɟ ɪɚɡɜɟɪɬɤɢ, ɬɨ ɡɞɟɫɶ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɫɬɚɬɢɱɟɫɤɨɦ 
ɧɨɪɦɢɪɨɜɚɧɢɢ ɝɪɚɮɢɤɚ. Ɍɨɱɧɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬɫɹ ɡɚ ɫɱɟɬ ɤɨɪɪɟɤɰɢɢ ɜɯɨɞɧɨɝɨ ɢ ɜɵɯɨɞɧɨ-
ɝɨ ɤɚɛɟɥɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɨɰɟɞɭɪɚ Insta-Align ɩɨɞɞɟɪɠɢɜɚɟɬ ɤɚɥɢɛɪɨɜɤɭ ɩɪɢɟɦɧɢɤɨɜ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤ-
ɬɪɚ. 

18.2 Ɍɪɟɛɨɜɚɧɢɹ ɢ ɨɝɪɚɧɢɱɟɧɢɹ 

18.2.1  Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ 

• Ⱦɜɚ ɛɥɨɤɚ FieldFox ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɨɩɰɢɟɣ 209. Ⱦɥɹ ɨɩɰɢɢ 209 ɧɟɨɛɯɨɞɢɦ ɪɟɠɢɦ SA. 

• Ʉɚɛɟɥɶ (ɤɚɛɟɥɢ) Ethernet LAN. Ʌɢɛɨ ɞɜɚ ɤɚɛɟɥɹ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɨɢɯ 
ɛɥɨɤɨɜ ɤ ɂɧɬɟɪɧɟɬɭ, ɥɢɛɨ ɨɞɢɧ ɤɚɛɟɥɶ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɢɧɵ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɞɜɭɯ ɛɥɨɤɨɜ FieldFox. 
Эɬɨ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶ ɩɪɢɦɟɧɟɧɢɹ ɤɪɨɫɫɨɜɟɪɧɨɝɨ ɤɚɛɟɥɹ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ʉɨɝɞɚ ɜɵ ɢɡɦɟɧɹɟɬɟ ɫɟɬɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɬɨ ɦɨɠɟɬ ɩɨɧɚɞɨɛɢɬɶɫɹ ɞɨ ɞɜɭɯ ɦɢɧɭɬ ɧɚ ɡɚɦɟɧɭ ɫɬɚɪɨɝɨ ɚɞɪɟɫɚ 
ɧɨɜɵɦ. ȿɫɥɢ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɛɵɥ ɧɚɡɧɚɱɟɧ IP-ɚɞɪɟɫ ɫɟɪɜɟɪɨɦ DHCP, ɚ ɡɚɬɟɦ ɛɵɥɨ ɭɫɬ-
ɪɚɧɟɧɨ ɫɨɟɞɢɧɟɧɢɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɫ ɫɟɪɜɟɪɨɦ DHCP ɢ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɛɵɥ ɩɪɢɫɨɟɞɢɧɟɧ ɤ ɫɟɝ-
ɦɟɧɬɭ LAN ɛɟɡ ɫɟɪɜɟɪɚ DHCP (ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɩɪɹɦɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɞɪɭɝɨɦɭ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox), ɬɨ ɩɪɢ-
ɛɨɪɭ ɦɨɠɟɬ ɩɨɧɚɞɨɛɢɬɶɫɹ ɞɨ ɞɜɭɯ ɦɢɧɭɬ, ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɫɚɦɨɧɚɡɧɚɱɟɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ IP-ɚɞɪɟɫɚ. ȼ ɬɟɱɟ-
ɧɢɟ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɨɫɥɟɞɧɢɣ ɨɩɨɡɧɚɧɧɵɣ ɚɞɪɟɫ 
DHCP, ɧɨ ɨɧ ɧɟɞɟɣɫɬɜɢɬɟɥɟɧ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 189 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• Ⱦɜɚ ɤɚɛɟɥɹ ɡɚɩɭɫɤɚ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɢɧɵ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɞɜɭɯ ɚɧɚɥɢɡɚɬɨɪɨɦ FieldFox (ɤɚɠɞɵɣ ɤɚ-
ɛɟɥɶ ɫɨ ɲɬɵɪɟɜɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ SMB ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɫ ɝɧɟɡɞɨɜɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ SMA ɧɚ ɞɪɭ-
ɝɨɦ ɤɨɧɰɟ). 

• Ʉɚɛɟɥɶɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɫ ɨɛɴɟɤɬɨɦ ɢɡɦɟɪɟɧɢɣ. 

• Ɋɚɡɜɟɬɜɢɬɟɥɶ ɦɨɳɧɨɫɬɢ (ɞɨɩɨɥɧɢɬɟɥɶɧɨ) ɞɥɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɨɬɧɨɲɟɧɢɹ B/R. 

18.2.2  Ɉɝɪɚɧɢɱɟɧɢɹ 

ȼ ɪɟɠɢɦɟ ERTA ɧɟ ɞɟɣɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ SA: 

• Ʉɚɧɚɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ, ɧɚɫɬɪɨɣɤɚ ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɟ, ɚɧɚɥɢɡ ɦɟɲɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɫɬɚɧɞɚɪɬɵ 
ɪɚɞɢɨɫɜɹɡɢ ɢ Sweep Triggering. 

ȼɨ ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɞɜɭɯ ɛɥɨɤɨɜ ɧɟ ɞɟɣɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ SA: 

• Video BW, SwpAcquisition, Frequency Count, Record/Playback ɢ ɧɟɤɨɬɨɪɵɟ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɚɦ-
ɩɥɢɬɭɞɵ. 

• ɇɚ ɛɥɨɤɟ ɢɫɬɨɱɧɢɤɚ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲ Send Text Message ɢ Exit. 

18.3 Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɟɞɢɧɟɧɢɹ (Connection Wizard) 

ɉɨɥɶɡɭɣɬɟɫɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ Connection Wizard ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɞɥɹ ɧɚɫɬɪɨɣɤɢ 
ɩɨɤɚɡɚɧɧɨɣ ɧɢɠɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. 

ɇɚ ɛɥɨɤɟ ɩɪɢɟɦɧɢɤɚ: 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mode , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  ERTA . 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup 4 , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Connection Wizard  ɢ  Start . 

 

Ɉɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ 

 
Ʉɚɛɟɥɢ ɡɚɩɭɫɤɚ (ɦɟɠɞɭ ɫɨɟɞɢɧɢɬɟɥɹɦɢ Trigger Out ɢ Trigger In) 

ȼɦɩɥ ɣɬɭɩɲɨɣɥɛ ȼɦɩɥ ɪɫɣɠɧɨɣɥɛ 

ȼɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ ȼɵɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ 

ɂɞɟɚɥɶɧɨɟ ɩɪɹɦɨɟ  
ɫɨɟɞɢɧɟɧɢɟ  

ɢɥɢ ɩɟɪɟɯɨɞɧɢɤ 
 Ƚɧɟɡɞɨɜɨɣ 

 ɫɨɟɞɢɧɢɬɟɥɶ SMA 
Trigger In 

Ƚɧɟɡɞɨɜɨɣ 
 ɫɨɟɞɢɧɢɬɟɥɶ SMB 

Trigger Out 
Ƚɧɟɡɞɨɜɨɣ 

 ɫɨɟɞɢɧɢɬɟɥɶ SMA 
Trigger In 

Ƚɧɟɡɞɨɜɨɣ 
 ɫɨɟɞɢɧɢɬɟɥɶ SMB 
Trigger Out 

Ⱥɧɬɟɧɧɵ GPS  
N9910X-825  

(ɞɨɩɨɥɧɢɬɟɥɶɧɨ) 
 

ɋɨɟɞɢɧɟɧɢɟ LAN ɦɟɠɞɭ ɞɜɭɦɹ ɛɥɨɤɚɦɢ FieldFox.  
ɉɪɢ ɩɪɹɦɨɦ ɫɨɟɞɢɧɟɧɢɢ ɩɪɢɦɟɧɹɣɬɟ ɤɪɨɫɫɨɜɟɪɧɵɣ  
ɤɚɛɟɥɶ.  

Ɉɬɜɟɬɜɢɬɟɥɶ  
ɦɨɳɧɨɫɬɢ  
11667Ⱥ ɢɥɢ 11667ȼ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 190 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

1. ȼɵɛɪɚɬɶ [Start], ɤɨɝɞɚ ɜɫɟ ɛɭɞɟɬ ɝɨɬɨɜɨ 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Start . 

• ɇɚ ɥɸɛɨɦ ɷɬɚɩɟ ɧɚɠɢɦɚɣɬɟ ɤɥɚɜɢɲɭ  Exit , ɱɬɨɛɵ ɡɚɜɟɪɲɢɬɶ ɩɪɨɝɪɚɦɦɭ Wizard. 

2. ɉɪɢɫɨɟɞɢɧɢɬɶ ɤɚɛɟɥɢ ɡɚɩɭɫɤɚ ɢ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ (LAN) 

• LAN – ɉɪɢɫɨɟɞɢɧɢɬɟ ɤ ɤɚɠɞɨɦɭ ɛɥɨɤɭ ɤɚɛɟɥɶ LAN. Ȼɥɨɤɢ ɦɨɝɭɬ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɂɧɬɟɪɧɟɬɭ ɜ ɨɞ-
ɧɨɣ ɢ ɬɨɣ ɫɟɬɢ ɱɟɪɟɡ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɢɥɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪ, ɥɢɛɨ ɦɨɝɭɬ ɛɵɬɶ ɫɨɟɞɢɧɟɧɵ ɞɪɭɝ ɫ 
ɞɪɭɝɨɦ ɧɚɩɪɹɦɭɸ (ɞɥɹ ɷɬɨɝɨ ɧɭɠɟɧ ɤɪɨɫɫɨɜɟɪɧɵɣ ɤɚɛɟɥɶ). 

• ɋɢɝɧɚɥɵ ɡɚɩɭɫɤɚ – ɍ ɤɚɠɞɨɝɨ ɛɥɨɤɚ ɫɨɟɞɢɧɢɬɟ ɲɬɵɪɟɜɨɣ ɫɨɟɞɢɧɢɬɟɥɶ SMB Ref/Trig Out ɧɚ 
ɛɨɤɨɜɨɣ ɩɚɧɟɥɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɫ ɝɧɟɡɞɨɜɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ SMA Ref/Trig ɧɚ ɜɟɪɯɧɟɣ ɩɚ-
ɧɟɥɢ ɞɪɭɝɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

• ȼɑ ɫɨɟɞɢɧɟɧɢɹ 

 ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɵɣ ɫɩɨɫɨɛ ɩɨɤɚɡɚɧ ɜɵɲɟ ɧɚ ɫɯɟɦɟ ɫɨɟɞɢɧɟɧɢɣ. 

∗ ɍ ɛɥɨɤɚ ɢɫɬɨɱɧɢɤɚ ɩɪɢɫɨɟɞɢɧɢɬɟ Port 1 RF Output ɤ ɜɯɨɞɭ ɪɚɡɜɟɬɜɢɬɟɥɹ ɦɨɳɧɨɫɬɢ. 

∗ ɉɪɢɫɨɟɞɢɧɢɬɟ ɨɞɢɧ ɜɵɯɨɞ ɪɚɡɜɟɬɜɢɬɟɥɹ ɦɨɳɧɨɫɬɢ ɤ ɫɨɟɞɢɧɢɬɟɥɸ Port 2 RF Input ɛɥɨɤɚ ɢɫ-
ɬɨɱɧɢɤɚ. 

∗ ɉɪɢɫɨɟɞɢɧɢɬɟ ɞɪɭɝɨɣ ɜɵɯɨɞ ɪɚɡɜɟɬɜɢɬɟɥɹ ɦɨɳɧɨɫɬɢ ɤ ɜɯɨɞɭ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. 

∗ ɉɪɢɫɨɟɞɢɧɢɬɟ ɜɵɯɨɞ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɤ ɫɨɟɞɢɧɢɬɟɥɸ Port 2 RF Input ɛɥɨɤɚ ɩɪɢɟɦɧɢɤɚ. 

ɍɩɪɨɳɟɧɧɵɣ ɫɩɨɫɨɛ (ɧɟ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧ): 

∗ Ɉɛɨɣɞɢɬɟɫɶ ɛɟɡ ɪɚɡɜɟɬɜɢɬɟɥɹ ɦɨɳɧɨɫɬɢ. ɉɪɢɫɨɟɞɢɧɢɬɟ Port 1 RF Output ɛɥɨɤɚ ɢɫɬɨɱɧɢɤɚ ɧɚ 
ɜɯɨɞ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. ɂɡɦɟɪɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɩɟɪɜɢɱɧɵɣ ɩɪɢɟɦɧɢɤ ȼ. ɋɩɟɰɢɮɢɤɚɰɢɢ  
ɧɟ ɩɪɢɦɟɧɹɸɬɫɹ.  

3. ȼɵɛɪɚɬɶ ɚɞɪɟɫ LAN ɩɚɪɬɧɟɪɚ ERTA 

Ȼɥɨɤ ɩɪɢɟɦɧɢɤɚ ɹɜɥɹɟɬɫɹ ɜɟɞɭɳɢɦ ɩɚɪɬɧɟɪɨɦ, ɤɨɬɨɪɵɣ ɨɛɨɡɧɚɱɚɟɬɫɹ ɤɚɤ RCVR Master. 

Ȼɥɨɤ ɢɫɬɨɱɧɢɤɚ ɹɜɥɹɟɬɫɹ ɜɟɞɨɦɵɦ ɩɚɪɬɧɟɪɨɦ (ɩɨɜɬɨɪɢɬɟɥɟɦ), ɤɨɬɨɪɵɣ ɨɛɨɡɧɚɱɚɟɬɫɹ ɤɚɤ SRC Fol-
lower. 

ɇɚ ɛɥɨɤɟ ɩɪɢɟɦɧɢɤɚ: 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  ERTA Partner (not specified) . Ɉɬɨɛɪɚɠɚɸɬɫɹ IP-ɚɞɪɟɫɚ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɞɨɫɬɭɩɧɵɯ ɛɥɨɤɨɜ FieldFox. ȼɵɛɟɪɢɬɟ IP-ɚɞɪɟɫ ɛɥɨɤɚ ɢɫɬɨɱɧɢɤɚ. ȿɫɥɢ ɧɟ ɛɭɞɟɬ 
ɨɛɧɚɪɭɠɟɧɨ ɧɢ ɨɞɧɨɝɨ ɛɥɨɤɚ FieldFox, ɬɨ ɢɧɞɢɰɢɪɭɟɬɫɹ 10.10.10.1.ɍɫɬɚɧɨɜɤɚ LAN "Obtain IP 
Address using…" ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ DHCP. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚ-
ɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 22.6.7. ɉɪɨɜɟɪɶɬɟ ɬɚɤɠɟ, ɩɪɚɜɢɥɶɧɨ ɥɢ ɭɫɬɚɧɨɜɥɟɧɚ ɨɩɰɢɹ 209 ɧɚ ɛɥɨɤɟ 
ɢɫɬɨɱɧɢɤɚ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Continue . 

4. ɉɪɨɜɟɪɢɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɚɪɬɧɟɪɨɜ 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Test Partnership . ȿɫɥɢ ɛɥɨɤ ɢɫɬɨɱɧɢɤɚ ɟɳɟ ɧɟ ɧɚɯɨɞɢɬɫɹ 
ɜ ɪɟɠɢɦɟ ERTA, ɨɧ ɛɭɞɟɬ ɡɚɩɭɫɤɚɬɶɫɹ, ɱɬɨ ɦɨɠɟɬ ɡɚɧɹɬɶ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ. ɉɪɢ ɭɫɩɟɲɧɨɦ ɢɫɯɨ-
ɞɟ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɸɬɫɹ ɫɨɨɛɳɟɧɢɹ LAN OK ɢ Trigger OK. 

• ɉɪɢ ɧɟɭɞɚɱɧɨɦ ɢɫɯɨɞɟ ɩɪɨɜɟɪɤɢ LAN ɢɥɢ ɡɚɩɭɫɤɚ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Clear 
Test , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Test Partnership , ɱɬɨɛɵ ɩɨɜɬɨɪɢɬɶ ɩɪɨɜɟɪɤɭ. 

• ɇɟɨɛɹɡɚɬɟɥɶɧɨ: ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Send Text Message , ɡɚɬɟɦ ɜɜɟɞɢɬɟ ɬɟɤɫɬ 
ɫɨɨɛɳɟɧɢɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɧɚ ɛɥɨɤ ɩɪɢɟɦɧɢɤɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɨɟɞɢɧɟɧɢɟ LAN. Ⱦɥɹ ɭɫɤɨɪɟɧɢɹ ɫɜɹ-
ɡɢ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ FieldFox 
(ɫɦ. ɩɨɞɪɚɡɞɟɥ 24.1.6). 

Ɂɚɜɟɪɲɢɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɚɪɬɧɟɪɨɜ ɦɨɠɟɬ ɨɞɧɨ ɢɡ ɫɥɟɞɭɸɳɢɯ ɞɟɣɫɬɜɢɣ: 

• ɇɚɠɚɬɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɤɥɚɜɢɲɢ  EXIT Partnership  

• ȼɵɛɨɪ ɨɩɟɪɚɰɢɢ Global Preset ɢɥɢ Mode Preset 

• ɉɟɪɟɤɥɸɱɟɧɢɟ ɪɟɠɢɦɨɜ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 191 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ȼɵɡɨɜ ɮɚɣɥɚ ɫɨɫɬɨɹɧɢɹ (ɧɚɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ), ɧɟ ɢɦɟɸɳɟɝɨ ɨɬɧɨɲɟɧɢɹ ɤ ERTA. Ɉɞɧɚɤɨ ɜɵɡɨɜ 
ɮɚɣɥɚ ɫɨɫɬɨɹɧɢɹ ERTA ɦɨɠɟɬ ɜɨɫɫɬɚɧɨɜɢɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɚɪɬɧɟɪɨɜ, ɟɫɥɢ ɛɥɨɤ ɢɫɬɨɱɧɢɤɚ 
ɜɫɟ ɟɳɟ ɧɚɯɨɞɢɬɫɹ ɜ ɫɟɬɢ ɜ ɬɨɦ ɠɟ ɫɚɦɨɦ ɦɟɫɬɟ. 

• ɇɚɠɚɬɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ  Continue . 

5. ɂɡɦɟɪɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɤɚɛɟɥɟɣ 

Эɬɢ ɷɬɚɩɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɡɦɟɪɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ, ɫɨɟɞɢɧɹɸɳɢɯ ɨɛɴɟɤɬ ɢɡɦɟɪɟ-
ɧɢɣ ɫ ɚɧɚɥɢɡɚɬɨɪɨɦ FieldFox. Ɂɚɬɟɦ ɦɨɠɧɨ ɛɭɞɟɬ ɜɵɱɟɫɬɶ ɩɨɬɟɪɢ ɷɬɢɯ ɤɚɛɟɥɟɣ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡ-
ɦɟɪɟɧɢɣ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɫɨɯɪɚɧɹɸɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɩɤɟ Cables ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɪɢɫɜɨɟɧɢɹ ɢɦɟɧɢ ɮɚɣɥɚ *.csv. 

• ȼɯɨɞɧɨɣ ɤɚɛɟɥɶ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɦɟɠɞɭ ɜɵɯɨɞɨɦ ɢɫɬɨɱɧɢɤɚ ɢ ɪɚɡɜɟɬɜɢɬɟɥɹ ɦɨɳɧɨɫɬɢ ɢ ɜɯɨɞɨɦ 
ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. 

• ȼɵɯɨɞɧɨɣ ɤɚɛɟɥɶ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɦɟɠɞɭ ɜɵɯɨɞɨɦ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɢ ɛɥɨɤɨɦ ɩɪɢɟɦɧɢɤɚ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɢɫɩɨɥɶɡɭɣɬɟ  Scale  , ɡɚɬɟɦ  More  , ɡɚɬɟɦ ɦɟɧɸ  Corrections  ɞɥɹ ɢɡɦɟɪɟɧɢɹ, ɫɨɯɪɚɧɟɧɢɹ ɜ ɩɚ-
ɦɹɬɢ ɢ ɜɵɡɨɜɚ ɢɡ ɩɚɦɹɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɛɟɥɟɣ. Эɬɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ ɩɪɨɞɭɛɥɢɪɨɜɚɧɵ ɢɡ ɪɟɠɢɦɚ 
SA (ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ – ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɛɟɥɟɣ ɢ ɚɧɬɟɧɧ). Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ 
ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 9.3. 
 
 ȼɯɨɞɧɨɣ ɢɥɢ ɜɵɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ 

  

 Ɋɢɫ. 18-1 ɂɡɦɟɪɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɤɚɛɟɥɟɣ ɧɚ ɛɥɨɤɟ ɩɪɢɟɦɧɢɤɚ 
 
ȿɫɥɢ ɜɯɨɞ ɢ ɜɵɯɨɞ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɧɚɩɪɹɦɭɸ ɤ FieldFox ɢɥɢ ɜɵ ɯɨɬɢɬɟ ɩɪɨɢɝ-
ɧɨɪɢɪɨɜɚɬɶ ɩɨɬɟɪɢ ɜ ɨɛɨɢɯ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɤɚɛɟɥɹɯ, ɬɨ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ 
 Skip this step . 

ȼ ɢɧɨɦ ɫɥɭɱɚɟ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Measure Jumper Cables  . 

Ⱦɥɹ ɜɯɨɞɧɨɝɨ ɢ ɜɵɯɨɞɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɤɚɛɟɥɟɣ ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Skip this step , ɱɬɨɛɵ ɩɪɨɩɭɫɬɢɬɶ ɢɡɦɟɪɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɤɚɛɟɥɟɣ. 

• ȼ ɢɧɨɦ ɫɥɭɱɚɟ ɩɪɢɫɨɟɞɢɧɢɬɟ ɜɯɨɞɧɨɣ ɢɥɢ ɜɵɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ 
ɪɢɫɭɧɤɟ, ɢ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Measure Input (ɢɥɢ Output) Cable . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Re-measure  ɢɥɢ  Continue  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Apply Correction ON , ɱɬɨɛɵ ɜɵɱɟɫɬɶ ɞɚɧɧɵɟ ɤɚɛɟɥɟɣ ɢɡ 
ɩɨɫɥɟɞɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done , ɱɬɨɛɵ ɜɵɣɬɢ ɢɡ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ Con-
nection Wizard. 

• ɇɚ ɛɥɨɤɟ ɩɪɢɟɦɧɢɤɚ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  LEAD ERTA Partnership . Ȼɥɨɤ ɢɫɬɨɱ-
ɧɢɤɚ ɩɟɪɟɯɨɞɢɬ ɜ ɪɟɠɢɦ ERTA ɜ ɤɚɱɟɫɬɜɟ ɩɨɜɬɨɪɢɬɟɥɹ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 192 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

18.4 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɇɚ ɛɥɨɤɟ ɩɪɢɟɦɧɢɤɚ ɜɵɛɟɪɢɬɟ ɬɚɤɢɟ ɭɫɬɚɧɨɜɤɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɚɤ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ, 
ɪɚɛɨɱɚɹ ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ, ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɢ ɬ.ɩ. ɇɭɥɟɜɨɣ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ 
(Zero Span) ɞɨɩɭɫɤɚɟɬɫɹ, ɞɚɠɟ ɟɫɥɢ ɱɚɫɬɨɬɚ ɮɢɤɫɢɪɨɜɚɧɚ ɢ ɧɟ ɬɪɟɛɭɟɬɫɹ ɪɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 9. 

18.4.1  ȼɵɛɨɪ ɜɢɞɚ ɢɡɦɟɪɟɧɢɣ 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɝɪɚɮɢɤɢ. ȼɫɟ ɨɧɢ ɤɨɧɮɢɝɭɪɢɪɭɸɬɫɹ ɤɚɤ Clear/Write. 

ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas 1 , ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ. 

 

Ʉɥɚɜɢɲɚ ɂɧɞɢɤɚɰɢɹ  
ɧɚ ɷɤɪɚɧɟ 

 Ɉɩɢɫɚɧɢɟ 

 Input Power   

 R   

2 

W 

r 

ɉɪɢɟɦɧɢɤ R. Ɉɩɨɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɢɡɦɟɪɟɧɧɚɹ ɛɥɨɤɨɦ ɢɫɬɨɱɧɢɤɚ 
ɩɟɪɟɞ ɜɯɨɞɨɦ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. 

 Output Power   

 B  

3 

W 

B 

ɉɪɢɟɦɧɢɤ ȼ. Ɇɨɳɧɨɫɬɶ ɧɚ ɜɵɯɨɞɟ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ, ɢɡɦɟɪɟɧ-
ɧɚɹ ɧɚ ɛɥɨɤɟ ɩɪɢɟɦɧɢɤɚ. 

 Gain or Loss   

 B/R  

1 

W 

G 

ɍɫɢɥɟɧɢɟ ɢɥɢ ɩɨɬɟɪɢ. Ⱦɚɧɧɵɟ ɩɪɢɟɦɧɢɤɚ ȼ ɞɟɥɹɬɫɹ ɧɚ ɞɚɧɧɵɟ 
ɩɪɢɟɦɧɢɤɚ R (B/R). 

Ɋɟɡɭɥɶɬɚɬ ɷɬɨɝɨ ɢɡɦɟɪɟɧɢɹ ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɬɨɱɧɨ, ɫ ɨɬɨɛɪɚ-
ɠɟɧɢɟɦ ɢɥɢ ɛɟɡ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ R ɢɥɢ ȼ. 

 

  

 Ɋɢɫ. 18-2 Ƚɪɚɮɢɤɢ ɜɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ, ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɭɫɢɥɟɧɢɹ 
 
ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɧɨɦɟɪɚ ɝɪɚɮɢɤɨɜ ɷɬɢɯ ɬɪɟɯ ɢɡɦɟɪɟɧɢɣ ɢɥɢ ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɞɪɭɝɨɟ (ɱɟɦ Clear/Write) 

ɫɨɫɬɨɹɧɢɟ ɝɪɚɮɢɤɨɜ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace 6 . 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɫɨɫɬɨɹɧɢɹɯ ɨɬɨɛɪɚɠɟɧɢɹɯ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 9.20. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 193 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

18.4.2  ɇɨɪɦɢɪɨɜɚɧɢɟ 

ɇɨɪɦɢɪɨɜɚɧɢɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɛɵɫɬɪɨɝɨ "ɨɛɧɭɥɟɧɢɹ" ɥɸɛɨɝɨ ɢɡ ɝɪɚɮɢɤɨɜ ERTA (B, R ɢɥɢ G). 
ɇɚ ɪɚɡɜɟɪɬɤɟ ɩɨɫɥɟ ɜɵɛɨɪɚ ɧɨɪɦɢɪɨɜɚɧɢɹ ɝɪɚɮɢɤ Trace 1 ɤɨɩɢɪɭɟɬɫɹ ɜ ɝɪɚɮɢɤ Trace 4. Ɂɚɬɟɦ ɨɧ ɩɟ-
ɪɟɜɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ View ɢ ɜɵɱɢɬɚɟɬɫɹ ɢɡ ɷɬɨɝɨ ɜɯɨɞɚ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɰɢɤɥɚɯ ɪɚɡɜɟɪɬɤɢ. Ʌɸɛɨɣ 
ɝɪɚɮɢɤ (1, 2 ɢɥɢ 3), ɤɨɬɨɪɵɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɨɛɪɚɛɨɬɤɭ ɬɨɝɨ ɠɟ ɜɯɨɞɚ (ȼ, R ɢɥɢ G), ɛɭɞɟɬ ɨɛɪɚɛɚ-
ɬɵɜɚɬɶ ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ. Эɬɨ ɩɪɨɞɨɥɠɚɟɬɫɹ, ɩɨɤɚ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ 
ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ, ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɢ ɜɯɨɞ ɝɪɚɮɢɤɚ (B, R ɢɥɢ G). ɇɨɪɦɢɪɨɜɚɧɢɟ ɩɪɟɤɪɚɳɚ-
ɟɬɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɥɸɛɨɣ ɢɡ ɷɬɢɯ ɭɫɬɚɧɨɜɨɤ. 

Ʉɚɤ ɧɨɪɦɢɪɨɜɚɬɶ ɝɪɚɮɢɤ ȼ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup 4  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Remote Source . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Normalize ON . 

18.4.3  ɋɞɜɢɝ ɨɬɫɥɟɠɢɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɢ ɢɧɜɟɪɫɢɹ ɫɞɜɢɝɚ 

ɋɞɜɢɝ ɨɬɫɥɟɠɢɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɞɜɢɝɚ ɱɚɫɬɨɬɵ ɢɫɬɨɱɧɢɤɚ ɨɬ ɱɚɫɬɨɬɵ ɩɪɢɟɦɧɢɤɚ ɧɚ 
ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚ ɤɚɠɞɨɣ ɱɚɫɬɨɬɟ ɧɚɫɬɪɨɣɤɢ. Эɬɚ ɮɭɧɤɰɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ, ɤɨɝɞɚ ɨɛɴɟɤɬ ɢɡ-
ɦɟɪɟɧɢɣ ɫɨɞɟɪɠɢɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɫɞɜɢɝ ɨɬɫɥɟɠɢɜɚɧɢɹ ɢ ɢɧɜɟɪɫɢɸ ɫɞɜɢɝɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup 4  ɧɚ ɛɥɨɤɟ ɩɪɢɟɦɧɢɤɚ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Remote Source . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Advanced . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɥɢ ɨɛɚ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɚ: 

∗  Tracking Offset  – ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɫɞɜɢɝɚ. 

∗  OfsTrkReversal  – Ɉɩɪɟɞɟɥɹɟɬ, ɫɭɦɦɢɪɭɟɬɫɹ ɥɢ ɱɚɫɬɨɬɚ ɩɪɢɟɦɧɢɤɚ ɫ ɱɚɫɬɨɬɨɣ ɫɞɜɢɝɚ, ɢɥɢ ɜɵ-
ɱɢɬɚɟɬɫɹ ɢɡ ɧɟɟ. 

–  OFF  – ɑɚɫɬɨɬɚ ɢɫɬɨɱɧɢɤɚ = ɫɞɜɢɝ + ɱɚɫɬɨɬɚ ɩɪɢɟɦɧɢɤɚ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɪɟ-
ɨɛɪɚɡɨɜɚɬɟɥɟɣ ɱɚɫɬɨɬɵ ɜɜɟɪɯ. 

–  ON  – ɑɚɫɬɨɬɚ ɢɫɬɨɱɧɢɤɚ = ɫɞɜɢɝ – ɱɚɫɬɨɬɚ ɩɪɢɟɦɧɢɤɚ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɪɟɨɛ-
ɪɚɡɨɜɚɬɟɥɟɣ ɱɚɫɬɨɬɵ ɜɧɢɡ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɑɚɫɬɨɬɚ ɫɞɜɢɝɚ ɟɩɦɡɨɛ ɛɵɬɶ ɛɨɥɶɲɟ, ɱɟɦ ɤɨɧɟɱɧɚɹ ɱɚɫɬɨɬɚ (Stop Freq) ɩɪɢɟɦɧɢɤɚ. 

18.4.4  Ɋɚɫɲɢɪɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɢɚɩɚɡɨɧɚ 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɥɢɹɧɢɹ ɲɭɦɨɜ ɢ ɪɚɫɲɢɪɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. 
ɋɥɟɞɭɟɬ ɭɜɟɥɢɱɢɬɶ ɦɨɳɧɨɫɬɶ ɢɫɬɨɱɧɢɤɚ, ɧɚɫɤɨɥɶɤɨ ɷɬɨ ɜɨɡɦɨɠɧɨ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɩɨɫɬɨɹɧɫɬɜɚ ɦɨɳ-
ɧɨɫɬɢ ɢɫɬɨɱɧɢɤɚ ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɦɨɳɧɨɫɬɶ ɢɫɬɨɱɧɢɤɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Meas Setup 4 . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Remote Source . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Source Power . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Max Power  ɢɥɢ  Leveled . ɍɜɟɥɢɱɢɜɚɣɬɟ ɦɨɳɧɨɫɬɶ ɢɫɬɨɱɧɢɤɚ, 
ɩɨɤɚ ɧɟ ɩɨɹɜɢɬɫɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɟ ɫɨɨɛɳɟɧɢɟ Unleveled. Ɂɚɬɟɦ ɭɦɟɧɶɲɚɣɬɟ ɦɨɳɧɨɫɬɶ, ɩɨɤɚ ɧɟ 
ɢɫɱɟɡɧɟɬ ɷɬɨ ɫɨɨɛɳɟɧɢɟ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɥɢɹɧɢɹ ɲɭɦɨɜ ɧɚ ɛɥɨɤɟ ɩɪɢɟɦɧɢɤɚ: 

• ɉɨɩɪɨɛɭɣɬɟ ɭɦɟɧɶɲɢɬɶ ɨɫɥɚɛɥɟɧɢɟ (Attenuation) ɞɨ 5 ɞȻ, ɡɚɬɟɦ ɜɤɥɸɱɢɬɟ ɩɪɟɞɭɫɢɥɢɬɟɥɶ (Preamp 
ON). Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 9.8. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 194 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɉɨɩɪɨɛɭɣɬɟ ɭɦɟɧɶɲɢɬɶ ɪɚɛɨɱɭɸ ɲɢɪɢɧɭ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ (Res BW). Ɂɚ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 0.11. 

• ɇɚ ɨɛɨɢɯ ɛɥɨɤɚɯ ɭɫɬɚɧɨɜɢɬɟ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ (Frequency Reference) ɧɚ GPS. Эɬɨ ɬɪɟɛɭ-
ɟɬ ɧɚɥɢɱɢɹ ɨɩɰɢɢ 307 (ɜɫɬɪɨɟɧɧɚɹ ɮɭɧɤɰɢɹ GPS) ɢ ɞɜɭɯ ɚɧɬɟɧɧ GPS. Ɇɨɠɧɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɢɫɬɨɱ-
ɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ GPS ɧɚ ɧɟɫɤɨɥɶɤɨ ɰɢɤɥɨɜ ɪɚɡɜɟɪɬɤɢ. ȿɫɥɢ ɩɨɫɥɟ ɷɬɨɝɨ ɜɵ ɩɟɪɟɦɟɫɬɢɬɟɫɶ ɜ 
ɦɟɫɬɨ, ɝɞɟ ɧɟɬ ɩɪɢɟɦɥɟɦɨɝɨ ɫɢɝɧɚɥɚ GPS, ɬɨ ɩɪɨɢɡɨɣɞɟɬ ɩɟɪɟɤɥɸɱɟɧɢɟ ɜ ɪɟɠɢɦ ɨɬɥɨɠɟɧɧɨɣ ɤɨɪ-
ɪɟɤɰɢɢ (Hold-over). Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 22.6.3. 

18.4.5  ȼɤɥɸɱɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɢ ɪɟɠɢɦ ɪɚɛɨɬɵ ɢɫɬɨɱɧɢɤɚ 

Ʉɨɝɞɚ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ Source Enable [OFF] ɥɢɛɨ ɤɨɝɞɚ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ Source Mode [CW ɢɥɢ Cou-
pled CW], ɬɨɝɞɚ ɩɪɟɤɪɚɳɚɟɬɫɹ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɢ ɨɛɚ ɛɥɨɤɚ (ɩɚɪɬɧɟɪɵ) ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɪɟɠɢɦ ɨɛɵɱ-
ɧɨɣ ɪɚɡɜɟɪɬɤɢ SA (ɛɟɡ ɨɬɫɥɟɠɢɜɚɧɢɹ). Ɉɞɧɚɤɨ ɛɥɨɤɢ ɫɨɯɪɚɧɹɸɬ ɩɚɪɬɧɟɪɫɬɜɨ, ɢ ɩɪɨɞɨɥɠɚɸɬ ɫɢɧɯɪɨ-
ɧɢɡɢɪɨɜɚɬɶɫɹ ɞɪɭɝɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɬɚɤɢɟ, ɤɚɤ Frequency, ResBW ɢ Points. 

 

 



Ⱦɦɛɝɛ 19: ɇɠɭɫɣɥɛ ɛɧɪɦɣɭɮɟɨɩɤ ɣ ɲɛɬɭɩɭɨɩɤ ɧɩɟɮɦɺɱɣɣ (ɭɩɦɷɥɩ SA ɣ ɩɪɱɣɺ 355)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 195 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

19 Ɇɟɬɪɢɤɚ ɚɦɩɥɢɬɭɞɧɨɣ ɢ ɱɚɫɬɨɬɧɨɣ ɦɨɞɭɥɹɰɢɢ  
(ɬɨɥɶɤɨ SA ɢ ɨɩɰɢɹ 355) 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜɵ ɜɪɭɱɧɭɸ ɭɫɬɚɧɨɜɢɥɢ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɨɬɭ, ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɚɦɩɥɢɬɭɞɧɵɟ ɩɚ-
ɪɚɦɟɬɪɵ (ɫɦ. ɝɥɚɜɭ 9). 

ɋɨɞɟɪɠɚɧɢɟ ɝɥɚɜɵ 19 

19.1 ɉɪɢɦɟɧɟɧɢɟ ɮɭɧɤɰɢɢ ɦɟɬɪɢɤɢ AM/FM ........................................................................................... 195 

19.1.1 Ɉɛɡɨɪ ɬɢɩɨɜ ɢɡɦɟɪɟɧɢɣ .......................................................................................................... 195 

19.1.2 Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɦɟɬɪɢɤɢ AM/FM ......................................................................... 196 

19.2 ȼɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɣ SINAD ɢ THD ............................................................................................... 199 

19.3 ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɫɨɨɛɳɟɧɢɣ ɦɟɬɪɢɤɢ AM/FM .................................................................................. 201 

19.1 ɉɪɢɦɟɧɟɧɢɟ ɮɭɧɤɰɢɢ ɦɟɬɪɢɤɢ AM/FM 

ɉɪɢɦɟɧɹɹ ɚɧɚɥɨɝɨɜɭɸ ɞɟɦɨɞɭɥɹɰɢɸ FieldFox, ɩɨɥɶɡɨɜɚɬɟɥɢ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɪɚɞɢɨɜɟɳɚɬɟɥɶɧɵɟ 
ɫɢɫɬɟɦɵ ɫ ɚɦɩɥɢɬɭɞɧɨɣ ɢ ɱɚɫɬɨɬɧɨɣ ɦɨɞɭɥɹɰɢɟɣ, ɦɨɝɭɬ ɞɟɦɨɞɭɥɢɪɨɜɚɬɶ ȺɆ ɢ ɑɆ ɫɢɝɧɚɥɵ ɢ ɢɡɦɟɪɹɬɶ 
ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ɉɧɢ ɦɨɝɭɬ ɧɚɫɬɪɨɢɬɶɫɹ ɧɚ ɫɢɝɧɚɥ ɢ ɩɪɨɫɥɭɲɢɜɚɬɶ ɡɜɭɤɨɜɵɟ ɫɢɝɧɚɥɵ ɱɟɪɟɡ ɜɫɬɪɨ-
ɟɧɧɵɟ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɢɥɢ ɱɟɪɟɡ ɧɚɭɲɧɢɤɢ. Ɉɧɢ ɦɨɝɭɬ ɬɚɤɠɟ ɩɨɥɭɱɢɬɶ ɨɬɨ-
ɛɪɚɠɟɧɢɟ ɫɩɟɤɬɪɚ ȼɑ ɫɢɝɧɚɥɚ ɢ ɞɟɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ, ɚ ɬɚɤɠɟ ɬɚɤɨɣ ɦɟɬɪɢɤɢ AM/FM, ɤɚɤ 
ɦɨɳɧɨɫɬɶ ɧɟɫɭɳɟɣ, ɱɚɫɬɨɬɚ ɦɨɞɭɥɹɰɢɢ ɢ SINAD (ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɵ ɦɨɳɧɨɫɬɟɣ ɫɢɝɧɚɥɚ, ɲɭɦɚ ɢ ɢɫ-
ɤɚɠɟɧɢɣ ɤ ɫɭɦɦɟ ɦɨɳɧɨɫɬɟɣ ɲɭɦɚ ɢ ɢɫɤɚɠɟɧɢɣ). 

Ɏɭɧɤɰɢɹ ɦɟɬɪɢɤɢ AM/FM ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɢɡɦɟɪɟɧɢɹ: 

ɂɡɦɟɪɟɧɢɹ ȺɆ – ɦɨɳɧɨɫɬɶ ɧɟɫɭɳɟɣ, ɱɚɫɬɨɬɚ ɚɦɩɥɢɬɭɞɧɨɣ ɦɨɞɭɥɹɰɢɢ, ɝɥɭɛɢɧɚ ɦɨɞɭɥɹɰɢɢ 

ɂɡɦɟɪɟɧɢɹ FM – ɞɟɜɢɚɰɢɹ ɱɚɫɬɨɬɵ (ɩɢɤɨɜɨɟ ɢ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ), ɱɚɫɬɨɬɚ ɦɨɞɭɥɹɰɢɢ, 
ɦɨɳɧɨɫɬɶ ɧɟɫɭɳɟɣ, ɞɟɦɨɞɭɥɢɪɨɜɚɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, SINAD ɢ THD (ɫɭɦɦɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɚɪɦɨ-
ɧɢɤ) 
Эɬɭ ɮɭɧɤɰɢɸ ɦɨɠɧɨ ɩɨɞɤɥɸɱɚɬɶ ɢ ɨɬɤɥɸɱɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɮɭɧɤɰɢɟɣ ɧɚɫɬɪɨɣɤɢ ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɹ 
(Tune and Listen). 

19.1.1  Ɉɛɡɨɪ ɬɢɩɨɜ ɢɡɦɟɪɟɧɢɣ 

ȿɫɥɢ ɜɵ ɡɧɚɤɨɦɵ ɫ ɢɡɦɟɪɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ ɚɦɩɥɢɬɭɞɧɨ- ɢ ɱɚɫɬɨɬɧɨ-ɦɨɞɭɥɢɪɨɜɚɧɧɵɯ ɫɢɝɧɚɥɨɜ, ɬɨ 
ɦɨɠɟɬɟ ɩɪɨɩɭɫɬɢɬɶ ɷɬɨɬ ɩɨɞɪɚɡɞɟɥ ɢ ɩɟɪɟɣɬɢ ɤ ɩɨɞɪɚɡɞɟɥɭ 19.1.2. 

Ɍɚɛɥɢɰɚ 19-1 Ɍɢɩɵ ɢɡɦɟɪɟɧɢɣ 

Ɍɢɩ ɢɡɦɟɪɟɧɢɣ ɉɨɹɫɧɟɧɢɹ 

ɑɚɫɬɨɬɚ ɦɨɞɭɥɹɰɢɢ Эɬɨ ɱɚɫɬɨɬɚ ɜɧɭɬɪɢɩɨɥɨɫɧɨɝɨ ɫɢɝɧɚɥɚ, ɦɨɞɭɥɢɪɭɸɳɟɝɨ ɧɟɫɭɳɭɸ. 

SINAD (ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɵ  
ɦɨɳɧɨɫɬɟɣ ɫɢɝɧɚɥɚ, ɲɭɦɚ ɢ  
ɢɫɤɚɠɟɧɢɣ ɤ ɫɭɦɦɟ ɦɨɳɧɨɫɬɟɣ 
ɲɭɦɚ ɢ ɢɫɤɚɠɟɧɢɣ). 

ɉɚɪɚɦɟɬɪ SINAD ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɦɟɪɵ ɢɫɤɚɠɟɧɢɣ ɫɢɝɧɚ-
ɥɚ ɲɭɦɚɦɢ ɢ ɝɚɪɦɨɧɢɤɚɦɢ. Эɬɨɬ ɩɚɪɚɦɟɬɪ ɨɛɵɱɧɨ ɜɵɪɚɠɚɟɬɫɹ ɜ 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 SINAD = [(S + D + N) / (D + N)] 

Ɂɞɟɫɶ: 
S = ɦɨɳɧɨɫɬɶ ɫɢɝɧɚɥɚ 

D =  

N = ɲɭɦ 

ɋɦ. ɪɚɡɞɟɥ 19.2. 

 



Ⱦɦɛɝɛ 19: ɇɠɭɫɣɥɛ ɛɧɪɦɣɭɮɟɨɩɤ ɣ ɲɛɬɭɩɭɨɩɤ ɧɩɟɮɦɺɱɣɣ (ɭɩɦɷɥɩ SA ɣ ɩɪɱɣɺ 355)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 196 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ɍɚɛɥɢɰɚ 19-1 Ɍɢɩɵ ɢɡɦɟɪɟɧɢɣ (ɩɪɨɞɨɥɠɟɧɢɟ) 

Ɍɢɩ ɢɡɦɟɪɟɧɢɣ ɉɨɹɫɧɟɧɢɹ 

THD (ɫɭɦɦɚɪɧɵɣ  
ɤɨɷɮɮɢɰɢɟɧɬ ɝɚɪɦɨɧɢɤ) 

ɂɡɦɟɪɟɧɢɟ ɫɭɦɦɚɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɝɚɪɦɨɧɢɤ ɨɬɞɟɥɹɟɬ ɤɨɦɩɨ-
ɧɟɧɬɵ ɧɟɥɢɧɟɣɧɵɯ ɢɫɤɚɠɟɧɢɣ ɨɬ ɲɭɦɨɜɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɩɚɪɚ-
ɡɢɬɧɨɝɨ ɫɢɝɧɚɥɚ. Эɬɨ ɩɨɥɟɡɧɨ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɩɪɢɱɢɧ ɢɫɤɚɠɟɧɢɣ 
ɦɨɞɭɥɹɰɢɢ. 

 THD = [(D + N) / (S + D + N)] 

Ɂɞɟɫɶ: 
S = ɦɨɳɧɨɫɬɶ ɫɢɝɧɚɥɚ 

D =  

N = ɲɭɦ 

ȼɑ ɫɩɟɤɬɪ ɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ  
ɫɢɝɧɚɥɚ 

Эɬɨ ɧɚɢɛɨɥɟɟ ɬɪɚɞɢɰɢɨɧɧɵɣ ɜɢɞ ɢɡɦɟɪɟɧɢɣ ɭ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤ-
ɬɪɚ, ɩɨɡɜɨɥɹɸɳɢɣ ɜɢɞɟɬɶ ɦɨɳɧɨɫɬɶ ɫɢɝɧɚɥɚ ɦɨɞɭɥɢɪɨɜɚɧɧɨɣ ɧɟ-
ɫɭɳɟɣ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. ɍ ɧɟɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɧɭɫɨɢɞɚɥɶ-
ɧɨɝɨ ɫɢɝɧɚɥɚ ɜɫɹ ɟɝɨ ɦɨɳɧɨɫɬɶ ɫɨɫɪɟɞɨɬɨɱɟɧɚ ɧɚ ɱɚɫɬɨɬɟ ɧɟɫɭ-
ɳɟɣ. Ɇɨɞɭɥɹɰɢɹ ɜɵɡɵɜɚɟɬ ɩɨɹɜɥɟɧɢɟ ɛɨɤɨɜɵɯ ɩɨɥɨɫ, ɭɤɚɡɵɜɚɸ-
ɳɢɯ ɧɚ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɩɨ ɫɨɫɟɞɧɢɦ ɱɚɫɬɨɬɚɦ. ȼɢɞ 
ɛɨɤɨɜɵɯ ɩɨɥɨɫ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɚɬɚ ɦɨɞɭɥɹɰɢɢ. 

Ⱦɟɦɨɞɭɥɢɪɨɜɚɧɧɵɣ ɫɢɝɧɚɥ Эɬɨ ɢɡɦɟɪɟɧɢɟ ɢɡɜɥɟɤɚɟɬ ɦɨɞɭɥɢɪɭɸɳɢɣ ɫɢɝɧɚɥ ɱɟɪɟɡ ɩɪɨɰɟɫɫ 
ɞɟɦɨɞɭɥɹɰɢɢ ɢ ɨɬɨɛɪɚɠɚɟɬ ɦɨɞɭɥɢɪɭɸɳɢɣ ɫɢɝɧɚɥ ɤɚɤ ɮɭɧɤɰɢɸ 
ɜɪɟɦɟɧɢ. ɉɨɫɤɨɥɶɤɭ ɝɥɭɛɢɧɚ ɚɦɩɥɢɬɭɞɧɨɣ ɦɨɞɭɥɹɰɢɢ ɢ ɞɟɜɢɚɰɢɹ 
ɱɚɫɬɨɬɵ ɩɪɢ ɱɚɫɬɨɬɧɨɣ ɦɨɞɭɥɹɰɢɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɦɝɧɨɜɟɧɧɨɣ 
ɚɦɩɥɢɬɭɞɟ ɦɨɞɭɥɢɪɭɸɳɟɝɨ ɫɢɝɧɚɥɚ, ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɩɨɡɜɨ-
ɥɹɟɬ ɢɧɬɭɢɬɢɜɧɨ ɨɰɟɧɢɬɶ ɤɚɱɟɫɬɜɨ ɦɨɞɭɥɢɪɭɸɳɟɝɨ ɫɢɝɧɚɥɚ. 

Ƚɥɭɛɢɧɚ ɚɦɩɥɢɬɭɞɧɨɣ  
ɦɨɞɭɥɹɰɢɢ 

Ƚɥɭɛɢɧɚ ɚɦɩɥɢɬɭɞɧɨɣ ɦɨɞɭɥɹɰɢɢ = (ɦɟɠɞɭɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ) / 2 

Ⱦɟɜɢɚɰɢɹ ɱɚɫɬɨɬɵ Ⱦɟɜɢɚɰɢɹ ɱɚɫɬɨɬɵ ɢɡɦɟɪɹɟɬɫɹ ɤɚɤ ɩɢɤɨɜɨɟ ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ, 
ɬ.ɟ. ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɚɯ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɱɚɫɬɨɬɵ ɧɟɫɭɳɟɣ. 

Ɇɨɳɧɨɫɬɶ ɧɟɫɭɳɟɣ ɂɡɦɟɪɹɟɬɫɹ ɤɚɤ ɦɨɳɧɨɫɬɶ ɫɢɝɧɚɥɚ ɧɟɫɭɳɟɣ ɛɟɡ ɦɨɞɭɥɹɰɢɢ. ȼ 
ɢɞɟɚɥɟ ɦɨɳɧɨɫɬɶ ɫɢɧɭɫɨɢɞɚɥɶɧɨɝɨ ɫɢɝɧɚɥɚ ɫɨɫɪɟɞɨɬɨɱɟɧɚ ɧɚ 
ɱɚɫɬɨɬɟ ɧɟɫɭɳɟɣ. 

 

19.1.2  Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɦɟɬɪɢɤɢ AM/FM 

• ɉɪɢɫɨɟɞɢɧɢɬɟ ɢɫɬɨɱɧɢɤ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ ɤ ɩɨɪɬɭ 2 ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Measure . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Analog Demod / Tune & Listen . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  AM Metrics  ɢɥɢ 

∗  FM Metrics   

      ɉɊɂɆȿɑȺɇɂȿ        

ȼɵɛɨɪ FM Wide (ɲɢɪɨɤɨɩɨɥɨɫɧɚɹ ɑɆ) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ FM Narrow (ɭɡɤɨɩɨɥɨɫɧɚɹ ɑɆ) ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɬɨɛɪɚ-
ɠɚɟɦɵɟ ɫɢɝɧɚɥɵ ɢɥɢ ɦɟɬɪɢɤɭ. Ɉɞɧɚɤɨ ɟɫɥɢ ɜɵ ɢɫɩɨɥɶɡɭɟɬɟ ɮɭɧɤɰɢɸ Audio Demod ɢ ɫɥɭɲɚɟɬɟ ɞɟɦɨɞɭɥɢɪɨ-
ɜɚɧɧɵɣ ɫɢɝɧɚɥ, ɬɨ ɜɵɛɟɪɢɬɟ ɩɨɞɯɨɞɹɳɢɣ ɬɢɩ ɱɚɫɬɨɬɧɨɣ ɦɨɞɭɥɹɰɢɢ, ɩɨɫɤɨɥɶɤɭ ɫɢɝɧɚɥɵ ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɪɚɡɥɢɱɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɪɚɧɧɵɦ ɬɢɩɨɦ ɱɚɫɬɨɬɧɨɣ ɦɨɞɭɥɹɰɢɢ (ɫɦ. ɬɚɛɥɢɰɭ 19-1). 

ɉɨɹɫɧɟɧɢɹ ɤ ɪɢɫ. 19-1 ÷ 19-8: 

Ʌɟɜɚɹ ɤɚɪɬɢɧɤɚ – ɱɚɫɬɨɬɧɵɣ ɫɩɟɤɬɪ (ɡɚɜɢɫɢɦɨɫɬɶ ɦɨɳɧɨɫɬɢ ɨɬ ɱɚɫɬɨɬɵ) 

ɉɪɚɜɚɹ ɤɚɪɬɢɧɤɚ – ɨɫɰɢɥɥɨɝɪɚɦɦɚ ɞɟɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ, ɤɨɝɞɚ ɲɢɪɢɧɚ ɨɤɧɚ ɞɟɦɨɞɭɥɹɰɢɢ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟɣ  Demod SwpT . 



Ⱦɦɛɝɛ 19: ɇɠɭɫɣɥɛ ɛɧɪɦɣɭɮɟɨɩɤ ɣ ɲɛɬɭɩɭɨɩɤ ɧɩɟɮɦɺɱɣɣ (ɭɩɦɷɥɩ SA ɣ ɩɪɱɣɺ 355)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 197 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Freq/Dist , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Center , ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɭ 
ɧɟɫɭɳɟɣ. 

• ɍɫɬɚɧɨɜɢɬɟ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ  Freq Span  ɬɚɤ, ɱɬɨɛɵ ɜ ɥɟɜɨɣ ɨɤɧɟ ɨɬɨɛɪɚɠɚɥɢɫɶ ɛɨɤɨɜɵɟ 
ɩɨɥɨɫɵ ɫ ɭɪɨɜɧɟɦ ɛɨɥɟɟ –60 ɞȻ. 

• ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɬɪɟɝɭɥɢɪɭɣɬɟ ɪɚɛɨɱɭɸ ɲɢɪɢɧɭ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ  Res BW  
ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɛɨɤɨɜɵɯ ɩɨɥɨɫ. 

Ɇɟɬɪɢɤɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɚɧɚɥɢɡɚɬɨɪɟ FieldFox ɜ ɬɚɛɥɢɰɟ AM/FM Modulation Metrics. ɉɪɢɦɟɪɵ ɨɬɨ-
ɛɪɚɠɟɧɢɹ ɦɟɬɪɢɤɢ AM/FM ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 19-1 ÷ 19-8. 
 

  

 Ɋɢɫ. 19-1 Ɇɟɬɪɢɤɚ ȺɆ – ɩɪɢɦɟɪ 1 



Ⱦɦɛɝɛ 19: ɇɠɭɫɣɥɛ ɛɧɪɦɣɭɮɟɨɩɤ ɣ ɲɛɬɭɩɭɨɩɤ ɧɩɟɮɦɺɱɣɣ (ɭɩɦɷɥɩ SA ɣ ɩɪɱɣɺ 355)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 198 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

  

 Ɋɢɫ. 19-2 Ɇɟɬɪɢɤɚ ȺɆ – ɩɪɢɦɟɪ 2 
 

  

 Ɋɢɫ. 19-3 Ɇɟɬɪɢɤɚ FM – ɩɪɢɦɟɪ ɲɢɪɨɤɨɩɨɥɨɫɧɨɣ ɦɨɞɭɥɹɰɢɢ 



Ⱦɦɛɝɛ 19: ɇɠɭɫɣɥɛ ɛɧɪɦɣɭɮɟɨɩɤ ɣ ɲɛɬɭɩɭɨɩɤ ɧɩɟɮɦɺɱɣɣ (ɭɩɦɷɥɩ SA ɣ ɩɪɱɣɺ 355)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 199 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

19.2 ȼɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɣ SINAD ɢ THD 

Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɩɪɟɨɛɪɚɡɭɟɬ ɫɢɝɧɚɥ ɡɜɭɤɨɜɨɣ ɱɚɫɬɨɬɵ ɜ ɫɩɟɤɬɪ ɫɢɝɧɚɥɚ ɡɜɭɤɨɜɨɣ ɱɚɫɬɨɬɵ ɫ ɩɨ-
ɦɨɳɶɸ ɛɵɫɬɪɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ (FFT). Ɉɞɧɚɤɨ ɪɟɡɭɥɶɬɚɬ ɷɬɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɟ ɨɬɨɛɪɚɠɚ-
ɟɬɫɹ ɧɚ ɷɤɪɚɧɟ. ɋɢɝɧɚɥ FFT ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɦɟɬɪɢɤɢ ɢɫɤɚɠɟɧɢɣ SINAD ɢ THD. 

ɋɢɝɧɚɥ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ, ɝɚɪɦɨɧɢɤɢ ɢ ɲɭɦɵ ɜ ɨɛɥɚɫɬɢ 0 ÷ 24 ɤȽɰ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɦ ɮɨɪɦɭɥɚɦ. ɋɦ. ɪɢɫ. 19-5. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 19.1.1. Ɉɛɪɚɳɚɣɬɟɫɶ ɬɚɤɠɟ ɤ ɞɨɤɭɦɟɧɬɭ: 
 http://literature.cdn.keysight.com/litweb/pdf/5991-4913EN.pdf 
 

 S = ɦɨɳɧɨɫɬɶ ɫɢɝɧɚɥɚ  

  

 Ɋɢɫ. 19-4 ɋɢɝɧɚɥ ɡɜɭɤɨɜɨɣ ɱɚɫɬɨɬɵ ɫ ɜɵɱɢɫɥɟɧɢɹɦɢ FFT 
 

Ȼɵɫɬɪɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ  
ɫɢɝɧɚɥɚ ɡɜɭɤɨɜɨɣ ɱɚɫɬɨɬɵ 



Ⱦɦɛɝɛ 19: ɇɠɭɫɣɥɛ ɛɧɪɦɣɭɮɟɨɩɤ ɣ ɲɛɬɭɩɭɨɩɤ ɧɩɟɮɦɺɱɣɣ (ɭɩɦɷɥɩ SA ɣ ɩɪɱɣɺ 355)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 200 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

  

 Ɋɢɫ. 19-5 Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ SINAD ɢ THD – ɩɪɢɦɟɪ 1 
 

  

 Ɋɢɫ. 19-6 Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ SINAD ɢ THD – ɩɪɢɦɟɪ 2 



Ⱦɦɛɝɛ 19: ɇɠɭɫɣɥɛ ɛɧɪɦɣɭɮɟɨɩɤ ɣ ɲɛɬɭɩɭɨɩɤ ɧɩɟɮɦɺɱɣɣ (ɭɩɦɷɥɩ SA ɣ ɩɪɱɣɺ 355)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 201 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

19.3 ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɫɨɨɛɳɟɧɢɣ ɦɟɬɪɢɤɢ AM/FM 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɡɦɨɠɧɵɟ ɫɨɨɛɳɟɧɢɹ ɦɟɬɪɢɤɢ AM/FM ɢ ɨɩɢɫɚɧɵ ɫɩɨɫɨɛɵ ɭɫɬɪɚɧɟɧɢɹ 
ɧɟɩɨɥɚɞɨɤ. 

ɋɨɨɛɳɟɧɢɟ "Test Tone Not Found" 

ɋɨɨɛɳɟɧɢɟ Test Tone Not Found (ɧɟ ɨɛɧɚɪɭɠɟɧ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ) ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɪɢ 
ɫɥɟɞɭɸɳɢɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ: 
– ɋɥɢɲɤɨɦ ɲɢɪɨɤɚɹ ɱɚɫɬɨɬɧɚɹ ɨɛɥɚɫɬɶ ɪɚɡɜɟɪɬɤɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox 

– ɇɚ ɪɟɡɭɥɶɬɚɬɚɯ ɧɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɛɨɤɨɜɵɟ ɥɟɩɟɫɬɤɢ 

ɇɢɠɟ ɨɩɢɫɚɧɵ ɩɪɢɦɟɪɵ ɩɨɹɜɥɟɧɢɹ ɬɚɤɢɯ ɫɨɨɛɳɟɧɢɣ. 

Test Tone Not Found – ɩɪɢɦɟɪ 

ɋɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɢ ɬɚɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɩɚɪɚɦɟɬɪɨɜ: 
– Source CF: 140 ɆȽɰ (ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɢɫɬɨɱɧɢɤɚ) 

– FM Deviation: 18 ɤȽɰ (ɞɟɜɢɚɰɢɹ ɱɚɫɬɨɬɵ) 

– Modulation Rate: 1 ɤȽɰ (ɱɚɫɬɨɬɚ ɦɨɞɭɥɹɰɢɢ) 

ɉɪɢɱɢɧɵ ɩɨɹɜɥɟɧɢɹ ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɟ: 

– ɋɥɢɲɤɨɦ ɲɢɪɨɤɢɣ ɪɚɡɦɟɪ (Span) ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ 1,0 ɆȽɰ 

– Ȼɨɤɨɜɵɟ ɥɟɩɟɫɬɤɢ ɧɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ, ɩɨɷɬɨɦɭ ɧɟ ɨɛɧɚɪɭɠɟɧ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɡɜɭɤɨɜɨɣ 
ɫɢɝɧɚɥ 

 

  

 Ɋɢɫ. 19-7 Test Tone Not Found – ɩɪɢɦɟɪ 



Ⱦɦɛɝɛ 19: ɇɠɭɫɣɥɛ ɛɧɪɦɣɭɮɟɨɩɤ ɣ ɲɛɬɭɩɭɨɩɤ ɧɩɟɮɦɺɱɣɣ (ɭɩɦɷɥɩ SA ɣ ɩɪɱɣɺ 355)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 202 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Test Tone Not Found – ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɩɪɢɦɟɪ 

ɋɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɥɭɱɟɧɵ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ: 
– ɍɫɬɚɧɨɜɥɟɧ ɛɨɥɟɟ ɭɡɤɢɣ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ 50 ɤȽɰ 

– ȼ ɢɞɟɚɥɟ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɞɨɥɠɟɧ ɛɵɬɶ ɬɚɤɢɦ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɜɢɞɟɬɶ ɨɝɢɛɚɸɳɭɸ 
ɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ ɞɨ ɭɪɨɜɧɹ –60 ɞȻ ɨɬɧɨɫɢɬɟɥɶɧɨ ȼɑ ɦɨɳɧɨɫɬɢ. 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɪɟɡɭɥɶɬɚɬ: 
– ɋɭɠɟɧɢɟ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɪɚɡɜɟɪɬɤɢ ɩɨɡɜɨɥɹɟɬ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɛɨɤɨɜɵɟ ɥɟɩɟɫɬɤɢ ɨɝɢɛɚɸɳɟɣ 
ɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ. 

– Ⱥɥɝɨɪɢɬɦ FM ɢɞɟɧɬɢɮɢɰɢɪɭɟɬ ɛɨɤɨɜɵɟ ɥɟɩɟɫɬɤɢ. 

– Ⱥɥɝɨɪɢɬɦ ɫɨɝɥɚɫɭɟɬ ɨɝɢɛɚɸɳɭɸ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɨɛɪɚɡɰɚɦɢ ɱɚɫɬɨɬɧɨɣ ɦɨɞɭɥɹɰɢɢ 
ɢ ɢɫɤɚɠɟɧɢɣ. 

 

  

 Ɋɢɫ. 19-8 Test Tone Not Found – ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɩɪɢɦɟɪ 
 
 



Ⱦɦɛɝɛ 20: Ɍɥɛɨɠɫ ɥɛɨɛɦɩɝ (ɩɪɱɣɺ 312)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 203 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

20 ɋɤɚɧɟɪ ɤɚɧɚɥɨɜ (ɨɩɰɢɹ 312) 

ɋɨɞɟɪɠɚɧɢɟ ɝɥɚɜɵ 20 

20.1 ɉɪɢɦɟɧɟɧɢɟ ɫɤɚɧɟɪɚ ɤɚɧɚɥɨɜ ......................................................................................................... 203 

20.2 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɫɤɚɧɟɪɚ ɤɚɧɚɥɨɜ ........................................................................................ 204 
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20.1 ɉɪɢɦɟɧɟɧɢɟ ɫɤɚɧɟɪɚ ɤɚɧɚɥɨɜ 

ɋɤɚɧɟɪ ɤɚɧɚɥɨɜ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɪɹɬɶ ɢ ɨɬɨɛɪɚɠɚɬɶ ɫɩɟɤɬɪɵ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɚɯ (ɞɨ 20 ɤɚɧɚɥɨɜ ɨɞɧɨ-
ɜɪɟɦɟɧɧɨ). 

ɒɟɫɬɶ ɬɢɩɨɜ ɨɬɨɛɪɚɠɟɧɢɹ  

• Ƚɢɫɬɨɝɪɚɦɦɚ (ɫɬɨɥɛɢɤɨɜɚɹ ɞɢɚɝɪɚɦɦɚ)  
ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ ɨɬɨɛɪɚɠɟɧɢɹ 

∗ Ʌɟɧɬɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ 

• Ƚɢɫɬɨɝɪɚɦɦɚ (ɫɬɨɥɛɢɤɨɜɚɹ ɞɢɚɝɪɚɦɦɚ)  
ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ ɨɬɨɛɪɚɠɟɧɢɹ 

∗ Ʌɟɧɬɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ ɢ ɧɚɥɨɠɟɧɢɟ 

∗ ɋɤɚɧɢɪɨɜɚɧɢɟ ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɟ 

• Ɇɨɳɧɨɫɬɶ ɜ ɤɚɧɚɥɟ  

Ɍɢɩɵ ɨɬɨɛɪɚɠɟɧɢɹ ɫ ɰɜɟɬɧɨɣ ɤɨɞɢɪɨɜɤɨɣ  

• ɍɤɚɡɚɧɢɟ ɜɵɫɨɤɨɣ ɢ ɧɢɡɤɨɣ ɦɨɳɧɨɫɬɢ  
ɰɜɟɬɧɵɦɢ ɩɨɥɨɫɤɚɦɢ 

 

Ƚɢɛɤɚɹ ɫɨɪɬɢɪɨɜɤɚ ɞɚɧɧɵɯ  

• Ɉɬɨɛɪɚɠɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɫɨɪɬɢɪɨɜɤɢ ɩɨ ɦɨɳɧɨɫɬɢ  
ɢɥɢ ɩɨ ɱɚɫɬɨɬɟ ɨɬ ɧɢɡɤɢɯ ɡɧɚɱɟɧɢɣ ɤ ɜɵɫɨɤɢɦ  
ɢ ɧɚɨɛɨɪɨɬ 

 

Ɋɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ, ɢɡɦɟɪɟɧɢɹ ɫ ɡɚɩɢɫɶɸ ɞɚɧɧɵɯ ɫ ɨɬɦɟɬɤɚɦɢ GPS 

• Ɉɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɢɡɦɟɪɟɧɢɣ ɩɨ ɜɪɟɦɟɧɢ  
ɢɥɢ ɩɨ ɪɚɫɫɬɨɹɧɢɸ 

• Ɉɬɨɛɪɚɠɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɫɩɟɤɬɪɨɝɪɚɦɦɟ 

∗ ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɮɚɣɥɨɜ ɧɚ ɤɚɪɬɚɯ  
Google Maps ɢ Google Earth 

 
 

   

 Ɋɢɫ. 20-1 ɉɪɢɦɟɪ ɨɬɨɛɪɚɠɟɧɢɹ – ɢɡɦɟɪɟɧɢɟ ɩɹɬɢ ɤɚɧɚɥɨɜ, ɪɚɡɧɟɫɟɧɧɵɯ ɧɚ 2 ɆȽɰ 

ȼɵɛɪɚɧɧɵɣ
ɤɚɧɚɥ

 

Ɉɩɪɟɞɟɥɟɧɢɹ ɤɚɧɚɥɨɜ 

ɐɜɟɬɧɚɹ ɲɤɚɥɚ 

Ɇɨɳɧɨɫɬɶ ɜ ɤɚɧɚɥɟ,  
ɦɚɪɤɢɪɨɜɚɧɧɚɹ ɧɚ ɷɤɪɚɧɟ: 
Ʉɪɚɫɧɵɣ = ɝɨɪɹɱɨ:  
ɜɵɫɨɤɚɹ ɦɨɳɧɨɫɬɶ 
ɋɢɧɢɣ = ɯɨɥɨɞɧɨ:  
ɧɢɡɤɚɹ ɦɨɳɧɨɫɬɶ 

 



Ⱦɦɛɝɛ 20: Ɍɥɛɨɠɫ ɥɛɨɛɦɩɝ (ɩɪɱɣɺ 312)  
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20.2 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɫɤɚɧɟɪɚ ɤɚɧɚɥɨɜ 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɤɪɚɬɤɨ ɨɩɢɫɚɧɵ ɩɪɨɰɟɞɭɪɵ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɣ ɫɨ ɫɤɚɧɢɪɨɜɚɧɢɟɦ ɤɚɧɚ-
ɥɚ. ȿɫɥɢ ɜɵ ɧɟɡɧɚɤɨɦɵ ɫ ɷɬɨɣ ɩɪɨɰɟɞɭɪɨɣ ɢɥɢ ɯɨɬɢɬɟ ɩɨɥɭɱɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɨɛɪɚ-
ɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 20.2.1. 

1. Ɉɩɪɟɞɟɥɢɬɟ ɧɟɤɨɬɨɪɵɟ ɤɚɧɚɥɵ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 20.2.1). 

ɚ) ȼɵɛɟɪɢɬɟ ɪɟɠɢɦ ɫɤɚɧɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Scan Mode , ɡɚ-
ɬɟɦ ɜɵɛɟɪɢɬɟ: 

∗  Range  – ɍɤɚɠɢɬɟ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ, ɱɚɫɬɨɬɧɨɟ ɪɚɡɧɟɫɟɧɢɟ ɤɚɧɚɥɨɜ ɢɥɢ 

∗  Custom List  – ɍɤɚɠɢɬɟ ɫɩɢɫɨɤ ɤɚɧɚɥɨɜ ɢɡ ɪɟɞɚɤɬɨɪɚ. 

ɛ) Ɂɚɬɟɦ ɜɢɞɨɢɡɦɟɧɢɬɟ ɤɚɧɚɥɵ ɧɚ ɨɫɧɨɜɟ ɜɵɛɪɚɧɧɨɝɨ ɪɟɠɢɦɚ ɫɤɚɧɢɪɨɜɚɧɢɹ. 

2. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Display Type  ɢ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ ɨɬɨɛɪɚɠɟɧɢɹ: 

∗  Bar ChartV  – ɝɢɫɬɨɝɪɚɦɦɚ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ ɢɥɢ  

∗  Bar ChartH  – ɝɢɫɬɨɝɪɚɦɦɚ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ ɢɥɢ  

∗  Channel Pow  – ɦɨɳɧɨɫɬɶ ɜ ɤɚɧɚɥɟ  ɢɥɢ  

∗  Strip Chart  – ɥɟɧɬɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ  ɢɥɢ  

∗  Chart Overlay  – ɧɚɥɨɠɟɧɢɟ ɞɢɚɝɪɚɦɦ  ɢɥɢ  

∗  Scan&Listen  – ɫɤɚɧɢɪɨɜɚɧɢɟ ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɟ 

3. ɂɡɦɟɧɢɬɟ ɦɚɫɲɬɚɛ ɢ ɨɩɪɟɞɟɥɢɬɟ ɤɨɞɢɪɨɜɤɭ ɰɜɟɬɧɨɣ ɩɨɥɨɫɤɢ. ɇɚɡɧɚɱɶɬɟ ɰɜɟɬɚ ɤɚɧɚɥɚɦ (ɫɬɨɥɛɢ-
ɤɚɦ ɞɢɚɝɪɚɦɦɵ) ɫ ɦɚɥɨɣ ɢ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɶɸ: 

 ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Scale/Amptd  , ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 

∗  Red Limit  , ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɢ ɰɜɟɬɨɜɭɸ ɲɤɚɥɭ ɞɥɹ ɤɚɧɚɥɨɜ ɫ ɛɨɥɶɲɨɣ 
ɦɨɳɧɨɫɬɶɸ. 

∗  Blue Limit , ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ ɢ ɰɜɟɬɨɜɭɸ ɲɤɚɥɭ ɞɥɹ ɤɚɧɚɥɨɜ ɫ ɦɚɥɨɣ ɦɨɳ-
ɧɨɫɬɶɸ. 

∗ Ⱦɪɭɝɢɟ:  Scale ,  Ref Level ,  RF Atten  ɢ ɬ.ɩ. ɩɨ ɠɟɥɚɧɢɸ. 

4. Ɂɚɞɟɣɫɬɜɭɣɬɟ ɪɟɝɢɫɬɪɚɰɢɸ ɞɚɧɧɵɯ ( Data Logging ) ɢ ɭɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪɵ ɡɚɩɢɫɢ  
( Record Settings ). 

•  Record  (ɡɚɩɢɫɶ) ɢɥɢ 

•  Play  (ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ) ɢɥɢ 

•  View  (ɧɚɛɥɸɞɟɧɢɟ) 

• ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɡɚɩɢɫɢ ( Record Settings ), ɜɵɛɟɪɢɬɟ: 

∗  Meas Interval   

∗  Interval Time   

∗  Time Interval   

∗  Distance Interval  ɢ/ɢɥɢ 

∗  Auto Save  (ɩɨ ɭɦɨɥɱɚɧɢɸ On) 

5. Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɩɚɩɤɭ ɩɨɥɶɡɨɜɚɬɟɥɹ (User Folder) ɢ ɫɨɯɪɚɧɢɬɟ ɜ ɮɚɣɥɟ *.KML ɢɥɢ *.CSV,  
 Save-Recall   Rec-Playback . 

• Ɂɚɬɟɦ  User Folder Def System . 

∗  Def  – ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɢɧɹɬɵɣ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɭɬɶ ɤ ɩɚɩɤɟ User Folder: 

 Ɏɚɣɥɵ ɩɪɨɫɥɭɲɢɜɚɧɢɹ (*.csv ɢ *.kml) ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɵɜɚɸɬɫɹ ɩɨ ɚɞɪɟɫɭ:  
"CurrentDevice\ChannelScanner\ChannelScanner\RecordPlayback\"  

 Ɏɚɣɥɵ ɡɚɩɢɫɢ-ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɵɜɚɸɬɫɹ ɩɨ ɚɞɪɟɫɭ:  
"CurrentDevice\ChannelScanner\ChannelScanner\RecordPlayback\"  

 ɂɥɢ 

∗  System  – ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɞɚɜɚɟɦɵɣ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɭɬɶ ɢ ɢɦɹ: 
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 Ɏɚɣɥɵ ɩɪɨɫɥɭɲɢɜɚɧɢɹ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɵɜɚɸɬɫɹ ɩɨ ɚɞɪɟɫɭ: 
"CurrentDevice\<UserSelectedFolder>\"  

 Ɏɚɣɥɵ ɡɚɩɢɫɢ-ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɵɜɚɸɬɫɹ ɩɨ ɚɞɪɟɫɭ:  
"CurrentDevice\<UserSelectedFolder>\"  

 Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 24. 

• Ɂɚɬɟɦ  File Type   

∗ KML (ɩɨ ɭɦɨɥɱɚɧɢɸ) ɢɥɢ 

∗ CSV 

• Ɂɚɬɟɦ  Save Log File . 

6. Эɤɫɩɨɪɬɢɪɭɣɬɟ ɮɚɣɥ KML ɜ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɭɸ ɩɪɨɝɪɚɦɦɭ (ɧɚɩɪɢɦɟɪ, Google ɢɥɢ Google Earth). 

20.2.1  Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɤɚɧɚɥ ɢ ɩɪɢɦɟɧɹɬɶ ɫɤɚɧɟɪ ɤɚɧɚɥɨɜ 

Ɉɩɪɟɞɟɥɟɧɢɹ ɤɚɧɚɥɨɜ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 

• Ʉɚɠɞɵɣ ɤɚɧɚɥ ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ (CF) ɢ ɩɨɥɨɫɨɣ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. 

• Ɋɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɪɚɡɜɟɪɬɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɜɧɵɦ 1,5 × ɩɨɥɨɫɚ ɱɚɫɬɨɬ 
ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. 

• Ɇɨɳɧɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ ɩɨɥɨɫɟ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. 

ɉɪɢɦɟɧɹɹ ɫɤɚɧɟɪ ɤɚɧɚɥɨɜ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɪɢɜɟɞɟɧɧɵɦ ɧɢɠɟ ɨɩɢɫɚɧɢɹɦ ɷɬɚɩɨɜ 1Ⱥ ɢ 1ȼ, ɡɚɬɟɦ ɤ ɨɩɢ-
ɫɚɧɢɹɦ ɷɬɚɩɨɜ 2, 3, 4, 5 ɢ 6. 
 

  

 Ɋɢɫ. 20-2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɧɚɥɨɜ 

Эɬɚɩ 1Ⱥ – Ɋɟɠɢɦ ɫɤɚɧɢɪɨɜɚɧɢɹ: ɨɩɪɟɞɟɥɟɧɧɵɣ ɞɢɚɩɚɡɨɧ ɤɚɧɚɥɨɜ 

1. Ɉɩɪɟɞɟɥɢɬɟ ɤɚɧɚɥɵ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɢ  Measure  >  Scan Mode  >  Range . 

2. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit Range  ɢ ɢɡɦɟɧɢɬɟ ɩɭɧɤɬɵ ɬɚɛɥɢɰɵ: 

• Total Channels 

• Search Count 

• Start Channel CF 

• CF Step Size 

Ʉɚɧɚɥ 
CF = 2,0004 ȽȽɰ 
 

ɑɚɫɬɨɬɧɚɹ ɨɛɥɚɫɬɶ  
ɤɚɧɚɥɚ = 2,0 ɆȽɰ 
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 Ɋɢɫ. 20-3 Ɍɚɛɥɢɰɚ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɞɢɚɩɚɡɨɧɚ 
 

3. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done . 

Эɬɚɩ 1ȼ – Ɋɟɠɢɦ ɫɤɚɧɢɪɨɜɚɧɢɹ: ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɫɩɢɫɨɤ ɤɚɧɚɥɨɜ 

1. Ɉɩɪɟɞɟɥɢɬɟ ɤɚɧɚɥɵ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɢ  Measure  >  Scan Mode  >  Custom List . 

2. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit Custom List  ɢ ɢɡɦɟɧɢɬɟ ɩɭɧɤɬɵ ɬɚɛɥɢɰɵ: 

• Ⱦɨɛɚɜɶɬɟ ɫɬɪɨɤɢ ɜ ɬɚɛɥɢɰɭ. 
• Ɂɚɬɟɦ ɜ ɤɚɠɞɨɣ ɫɬɪɨɤɟ: 

∗ Ɉɬɪɟɞɚɤɬɢɪɭɣɬɟ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɨɬɭ (CF). 

∗ Ɉɬɪɟɞɚɤɬɢɪɭɣɬɟ ɩɨɥɨɫɭ ɱɚɫɬɨɬ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. 

  

 Ɋɢɫ. 20-4 ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɬɚɛɥɢɰɵ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɫɩɢɫɤɚ 
 

3. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done . 

4. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Save Recall List  >  Save List . ɋɦ. ɬɚɤɠɟ ɩɨɞɪɚɡɞɟɥ 24.1.1. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɑɬɨɛɵ ɜɵɡɜɚɬɶ ɬɨɥɶɤɨ ɱɬɨ ɡɚɧɟɫɟɧɧɵɣ ɜ ɩɚɦɹɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɩɢɫɨɤ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Recall List . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 207 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Эɬɚɩ 2 – ȼɵɛɨɪ ɬɢɩɚ ɨɬɨɛɪɚɠɟɧɢɹ 

ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɜɚɪɢɚɧɬɨɜ ɨɬɨɛɪɚɠɟɧɢɹ. 

ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Display Type  ɢ ɜɵɛɟɪɢɬɟ: 

∗  Bar ChartV  – ɝɢɫɬɨɝɪɚɦɦɚ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ ɢɥɢ  

∗  Bar ChartH  – ɝɢɫɬɨɝɪɚɦɦɚ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ ɢɥɢ  

∗  Channel Pow  – ɦɨɳɧɨɫɬɶ ɜ ɤɚɧɚɥɟ  ɢɥɢ  

∗  Strip Chart  – ɥɟɧɬɨɱɧɚɹ ɞɢɚɝɪɚɦɦɚ  ɢɥɢ  

∗  Chart Overlay  – ɧɚɥɨɠɟɧɢɟ ɞɢɚɝɪɚɦɦ  ɢɥɢ  

∗  Scan&Listen  – ɫɤɚɧɢɪɨɜɚɧɢɟ ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɟ 
 

  

 Ɋɢɫ. 20-5 ɉɪɢɦɟɪ ɨɬɨɛɪɚɠɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ ɫɬɨɥɛɢɤɨɜ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 208 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

  

 Ɋɢɫ. 20-6 ɉɪɢɦɟɪ ɨɬɨɛɪɚɠɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦɵ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ ɫɬɨɥɛɢɤɨɜ 
 
 

  

 Ɋɢɫ. 20-7 ɉɪɢɦɟɪ ɨɬɨɛɪɚɠɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜ ɤɚɧɚɥɟ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 209 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

  

 Ɋɢɫ. 20-8 ɉɪɢɦɟɪ ɨɬɨɛɪɚɠɟɧɢɹ ɥɟɧɬɨɱɧɨɣ ɞɢɚɝɪɚɦɦɵ 
 
 

  

 Ɋɢɫ. 20-9 ɉɪɢɦɟɪ ɨɬɨɛɪɚɠɟɧɢɹ ɥɟɧɬɨɱɧɨɣ ɞɢɚɝɪɚɦɦɵ ɫ ɧɚɥɨɠɟɧɢɟɦ 
 

ɇɚ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ  
ɨɬɤɥɸɱɟɧɚ ɚɧɬɟɧɧɚ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 210 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

  

 Ɋɢɫ. 20-10 ɉɪɢɦɟɪ ɨɬɨɛɪɚɠɟɧɢɹ ɫɤɚɧɢɪɨɜɚɧɢɹ ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɹ 

Эɬɚɩ 3 – ɂɡɦɟɧɟɧɢɟ ɦɚɫɲɬɚɛɚ ɢ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɬɪɨɥɶɧɨɣ ɰɜɟɬɧɨɣ ɩɨɥɨɫɵ 

ɑɬɨɛɵ ɧɚɡɧɚɱɢɬɶ ɰɜɟɬɚ ɡɧɚɱɟɧɢɹɦ ɦɚɥɨɣ ɢ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ, ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɢ  Scale/Amptd  >  Red Limit , ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɹ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɢ 

ɰɜɟɬ. 
2. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Blue Limit , ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɹ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɢ 
ɰɜɟɬ. 

3. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɢ  System  >  Display  >  Display Colors , ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɰɜɟɬɚ ɨɬɨɛɪɚ-

ɠɟɧɢɹ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɜ ɩɨɦɟɳɟɧɢɢ (Indoor), ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ (Outdoor) ɢɥɢ ɞɪɭɝɢɟ. ɋɦ. ɬɚɤɠɟ 
ɝɥɚɜɭ 22. 

 

  

 Ɋɢɫ. 20-11 ɐɜɟɬɚ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 211 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

  

 Ɋɢɫ. 20-12 ɐɜɟɬɚ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɜ ɩɨɦɟɳɟɧɢɢ 

Эɬɚɩ 4 – ȼɤɥɸɱɟɧɢɟ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɡɚɩɢɫɢ 

Ɏɭɧɤɰɢɹ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ ɡɚɩɢɫɵɜɚɟɬ ɞɚɧɧɵɟ ɫ ɦɟɬɤɨɣ ɜɪɟɦɟɧɢ ɢ ɦɟɬɤɨɣ GPS (ɫɦ. ɩɨɞɪɚɡɞɟɥ 
22.6.2). Ⱦɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɦɟɬɤɚɦɢ GPS ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɮɭɧɤɰɢɸ GPS. 

Ɉɫɨɛɟɧɧɨɫɬɢ 

• Ɏɚɣɥɵ ɪɟɝɢɫɬɪɚɰɢɢ ɫɨɞɟɪɠɚɬ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɹɟɦɨɝɨ ɤɚɧɚɥɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɦɟɬɤɢ ɜɪɟɦɟɧɢ ɢ/ɢɥɢ 
ɦɟɬɤɢ ɪɚɫɫɬɨɹɧɢɹ. 

∗ Ɇɟɬɤɢ ɜɪɟɦɟɧɢ ɜɤɥɸɱɚɸɬɫɹ ɜ ɮɚɣɥɵ ɪɟɝɢɫɬɪɚɰɢɢ ɫ GPS ɢ ɛɟɡ GPS. 

∗ Ɏɭɧɤɰɢɸ GPS ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɦɟɬɤɢ ɪɚɫ-
ɫɬɨɹɧɢɹ. 

• Ɇɨɝɭɬ ɛɵɬɶ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɞɚɧɧɵɯ. 
• Ɋɟɡɭɥɶɬɚɬɵ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɨɯɪɚɧɹɬɶ ɜ ɮɚɣɥɟ ɮɨɪɦɚɬɚ *.CSV ɢɥɢ *.KML (ɫɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɟ ɷɬɚɩɚ 

5). 

• ɉɨɥɶɡɨɜɚɬɟɥɶ ɨɩɪɟɞɟɥɹɟɬ, ɤɚɤ ɱɚɫɬɨ ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɹɬɫɹ ɜ ɩɚɦɹɬɶ. 
∗ Time – ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɹɬɫɹ ɜ ɩɚɦɹɬɶ ɱɟɪɟɡ ɤɚɠɞɵɟ "n" ɫɟɤɭɧɞ. 

∗ Distance – ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɹɬɫɹ ɜ ɩɚɦɹɬɶ ɱɟɪɟɡ ɤɚɠɞɵɟ "n" ɦɟɬɪɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚ-
ɞɟɣɫɬɜɨɜɚɧɚ ɮɭɧɤɰɢɹ GPS. 

ɉɪɨɰɟɞɭɪɚ 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɢ  Measure  >  Data Logging  >  Record Settings  >  Meas Interval ON  (ɩɨ ɭɦɨɥɱɚ-

ɧɢɸ). 

2. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɢ  Interval Type  >  Time  ɢɥɢ  Distance , ɡɚɬɟɦ: 

∗  Time Interval  – ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ (1 ɫ ÷ 3000 ɫ)  ɢɥɢ 

∗  Distance Interval  – ɢɧɬɟɪɜɚɥ ɪɚɫɫɬɨɹɧɢɹ (1 ɦ ÷ 10 ɤɦ) 

ȼ ɡɚɜɟɪɲɟɧɢɟ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Back . 

3. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɢ  Save Recall Rec-Playback  >  File Type  CSV ɢɥɢ KLM. 

4. ɑɬɨɛɵ ɧɚɱɚɬɶ ɪɟɝɢɫɬɪɚɰɢɸ (ɡɚɩɢɫɶ), ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Record . 

 ȿɫɥɢ ɜɤɥɸɱɟɧɚ (ɩɨ ɭɦɨɥɱɚɧɢɸ) ɮɭɧɤɰɢɹ Auto Save, ɬɨ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɧɨ-
ɫɹɬɫɹ ɜ ɩɚɦɹɬɶ ɫ ɡɚɞɚɧɧɵɦɢ ɢɧɬɟɪɜɚɥɚɦɢ ɜɪɟɦɟɧɢ ɢɥɢ ɪɚɫɫɬɨɹɧɢɹ. ɋɦ. ɩɨɹɫɧɟɧɢɹ ɜ ɩɭɧɤɬɟ 5. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 212 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

5. ɉɨ ɜɵɛɨɪɭ:  Auto Save  ON (ɩɨ ɭɦɨɥɱɚɧɢɸ). Ʉɨɝɞɚ ɮɭɧɤɰɢɹ Auto Save ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ON, ɬɨ ɜɨ 
ɜɪɟɦɹ ɪɟɝɢɫɬɪɚɰɢɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɹɬɫɹ ɜɨ ɜɪɟɦɟɧɧɵɣ ɮɚɣɥ. ȿɫɥɢ ɜɨ ɜɪɟɦɹ ɪɟ-
ɝɢɫɬɪɚɰɢɢ ɩɪɨɢɡɨɣɞɟɬ ɚɜɚɪɢɣɧɨɟ ɜɵɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ, ɬɨ ɜɵ ɫɦɨɠɟɬɟ ɜɨɫɫɬɚɧɨɜɢɬɶ ɷɬɢ ɪɟɡɭɥɶɬɚ-
ɬɵ. ȼɵɛɟɪɢɬɟ  Recall Log File . ȼɵɛɟɪɢɬɟ ɢɦɹ ɜɪɟɦɟɧɧɨɝɨ ɮɚɣɥɚ. 

 ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɢ  Record Settings  >  Auto Save On Off . 

6. ȼ ɡɚɜɟɪɲɟɧɢɟ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Stop  ɢɥɢ  Esc . ɉɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɚ. 

Ɉɬɪɟɞɚɤɬɢɪɭɣɬɟ ɢɦɹ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɵɣ ɛɭɞɭɬ ɡɚɧɨɫɢɬɶɫɹ ɪɟɡɭɥɶɬɚɬɵ. 

7. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done . 

8. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Back . 

ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɡɚɩɢɫɢ ɢ ɧɚɛɥɸɞɟɧɢɟ ɫɩɟɤɬɪɨɝɪɚɦɦɵ 

Ⱦɥɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɝɢɫɬɪɚɰɢɢ ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɢ  Data Logging  >  Play . 

2. Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ: 

• ɉɨ ɜɵɛɨɪɭ: ɋ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ (ɬɨɱɧɚɹ ɩɨɞɫɬɪɨɣɤɚ) ɢɥɢ ɤɥɚɜɢɲ-ɫɬɪɟɥɨɤ (ɝɪɭɛɚɹ ɩɨɞ-
ɫɬɪɨɣɤɚ) ɢɡɦɟɧɢɬɟ ɰɜɟɬɧɭɸ ɩɨɥɨɫɭ. 
∗  Position  – ɢɡɦɟɧɟɧɢɟ ɩɨɡɢɰɢɢ ɜɞɨɥɶ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨ ɜɪɟɦɟɧɢ. Ɂɚɩɢɫɶ ɞɨɥɠɧɚ 
ɛɵɬɶ ɩɪɢɨɫɬɚɧɨɜɥɟɧɚ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɷɬɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟɣ. 

∗  Red Limit  – ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɰɜɟɬɧɨɣ ɩɨɥɨɫɵ. 

∗  Blue Limit  – ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɰɜɟɬɧɨɣ ɩɨɥɨɫɵ. 

3. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Stop  ɢɥɢ  Esc , ɱɬɨɛɵ ɜɵɣɬɢ ɢɡ ɮɭɧɤɰɢɢ ɡɚɩɢɫɢ. 

ɑɬɨɛɵ ɩɪɢɨɫɬɚɧɨɜɢɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ, ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

1. ɉɨ ɜɵɛɨɪɭ: ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Pause Resume , ɱɬɨɛɵ ɩɪɢɨɫɬɚɧɨɜɢɬɶ ɢɥɢ ɜɨɡɨɛ-
ɧɨɜɢɬɶ ɡɚɩɢɫɶ. 

2. Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ: 

• ɉɨ ɜɵɛɨɪɭ: ɋ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ (ɬɨɱɧɚɹ ɩɨɞɫɬɪɨɣɤɚ) ɢɥɢ ɤɥɚɜɢɲ-ɫɬɪɟɥɨɤ (ɝɪɭɛɚɹ ɩɨɞ-
ɫɬɪɨɣɤɚ) ɢɡɦɟɧɢɬɟ ɰɜɟɬɧɭɸ ɩɨɥɨɫɭ. 
∗  Position  – ɢɡɦɟɧɟɧɢɟ ɩɨɡɢɰɢɢ ɜɞɨɥɶ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨ ɜɪɟɦɟɧɢ. 

∗  Red Limit  – ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɰɜɟɬɧɨɣ ɩɨɥɨɫɵ. 

∗  Blue Limit  – ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɰɜɟɬɧɨɣ ɩɨɥɨɫɵ. 

3. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Stop  ɢɥɢ  Esc , ɱɬɨɛɵ ɨɫɬɚɧɨɜɢɬɶ ɡɚɩɢɫɶ. 

ɑɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɫɩɟɤɬɪɨɝɪɚɦɦɭ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  View . 

2. Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ: 

•  Zoom  – ɞɥɹ ɪɚɫɬɹɠɤɢ ɨɬɨɛɪɚɠɟɧɢɹ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɩɟɤɬɪɨɝɪɚɦɦɵ. 

•  Red Limit  – ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɰɜɟɬɧɨɣ ɩɨɥɨɫɵ. 

•  Blue Limit  – ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɰɜɟɬɧɨɣ ɩɨɥɨɫɵ. 

3. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Exit  ɢɥɢ  Esc , ɱɬɨɛɵ ɜɵɣɬɢ ɢɡ ɷɬɨɝɨ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ. 

Эɬɚɩ 5 – ɋɨɯɪɚɧɟɧɢɟ ɜ ɩɚɦɹɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɝɢɫɬɪɚɰɢɢ 

Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɨɜɚ ɢɡ ɩɚɦɹɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɞɜɚ ɬɢɩɚ 
ɮɚɣɥɨɜ: 
• Ɏɨɪɦɚɬ KML 

∗ Ɏɚɣɥɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɰɜɟɬɧɭɸ ɩɨɥɨɫɭ 
∗ Ɏɚɣɥɵ ɜ ɷɬɨɦ ɮɨɪɦɚɬɟ ɦɨɠɧɨ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɜ ɬɚɤɢɟ ɩɪɢɥɨɠɟɧɢɹ, ɤɚɤ Google Earth ɢ Google 

Maps. 

• Ɏɨɪɦɚɬ CSV – ɮɚɣɥɵ ɜ ɷɬɨɦ ɮɨɪɦɚɬɟ ɦɨɠɧɨ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɜ ɩɪɨɝɪɚɦɦɵ ɷɥɟɤɬɪɨɧɧɵɯ ɬɚɛɥɢɰ. 



Ⱦɦɛɝɛ 20: Ɍɥɛɨɠɫ ɥɛɨɛɦɩɝ (ɩɪɱɣɺ 312)  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 213 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɢ  Save Recall Rec-Playback  >  File Type  CSV ɢɥɢ KLM >  Back . 

2. ɑɬɨɛɵ ɧɚɱɚɬɶ ɡɚɩɢɫɶ (ɪɟɝɢɫɬɪɚɰɢɸ), ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Record . 

Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɧɨɫɹɬɫɹ ɜ ɩɚɦɹɬɶ ɫ ɡɚɞɚɧɧɵɦɢ ɢɧɬɟɪɜɚɥɚɦɢ ɜɪɟɦɟɧɢ ɢɥɢ 
ɪɚɫɫɬɨɹɧɢɹ. 

3. ȼ ɡɚɜɟɪɲɟɧɢɟ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Stop . ɉɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɚ. Ɉɬɪɟɞɚɤ-
ɬɢɪɭɣɬɟ ɢɦɹ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɵɣ ɛɭɞɭɬ ɡɚɧɨɫɢɬɶɫɹ ɪɟɡɭɥɶɬɚɬɵ. 

4. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done . 

5. ɉɨ ɜɵɛɨɪɭ:  Auto Save  ON (ɩɨ ɭɦɨɥɱɚɧɢɸ). Ʉɨɝɞɚ ɮɭɧɤɰɢɹ Auto Save ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ON, ɬɨ ɜɨ 
ɜɪɟɦɹ ɪɟɝɢɫɬɪɚɰɢɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɹɬɫɹ ɜɨ ɜɪɟɦɟɧɧɵɣ ɮɚɣɥ. ȿɫɥɢ ɜɨ ɜɪɟɦɹ ɪɟ-
ɝɢɫɬɪɚɰɢɢ ɩɪɨɢɡɨɣɞɟɬ ɚɜɚɪɢɣɧɨɟ ɜɵɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ, ɬɨ ɜɵ ɫɦɨɠɟɬɟ ɜɨɫɫɬɚɧɨɜɢɬɶ ɷɬɢ ɪɟɡɭɥɶɬɚ-
ɬɵ. ȼɵɛɟɪɢɬɟ  Recall Log File . ȼɵɛɟɪɢɬɟ ɢɦɹ ɜɪɟɦɟɧɧɨɝɨ ɮɚɣɥɚ. 

 ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɢ  Record Settings  >  Auto Save On Off . 

Эɬɚɩ 6 – ɂɦɩɨɪɬɢɪɨɜɚɧɢɟ ɮɚɣɥɨɜ KML ɜ ɞɪɭɝɭɸ ɩɪɨɝɪɚɦɦɭ ɢ ɢɯ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ 
(ɩɪɢɦɟɪ: ɩɪɨɝɪɚɦɦɚ Google Earth ɫ Animation Tool) 

Ɉɫɨɛɟɧɧɨɫɬɢ 

Ⱦɥɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɩɨɥɶɡɭɣɬɟɫɶ ɞɜɢɠɤɨɦ Playback. Ɉɛɪɚɳɚɣɬɟɫɶ ɬɚɤɠɟ ɤ 
ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ (Help) ɩɪɢɥɨɠɟɧɢɹ Google Maps ɢɥɢ Google Earth. 

• Ɉɬɤɪɨɣɬɟ ɮɚɣɥ *.KML ɜ ɩɪɢɥɨɠɟɧɢɢ Google Earth. ȼ ɜɟɪɯɧɟɦ ɥɟɜɨɦ ɭɝɥɭ ɤɚɪɬɵ ɩɨɹɜɥɹɟɬɫɹ ɞɜɢɠɨɤ 
ɜɪɟɦɟɧɢ (Time Slider). 

• Ɋɟɠɢɦ Manual – ɩɟɪɟɦɟɳɚɣɬɟ ɤɭɪɫɨɪ ɞɜɢɠɤɚ ɜɪɟɦɟɧɢ, ɱɬɨɛɵ ɭɜɢɞɟɬɶ ɜɫɩɥɵɜɚɸɳɢɟ 
ɤɨɞɢɪɨɜɚɧɧɵɟ ɰɜɟɬɨɦ ɡɧɚɱɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɬɤɚɦ ɜɪɟɦɟɧɢ. 

• Ɋɟɠɢɦ Loop ɢɦɟɟɬ ɨɩɰɢɸ ɛɵɫɬɪɨɝɨ-ɦɟɞɥɟɧɧɨɝɨ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. 

• ɓɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɤɚɠɞɨɦ ɤɨɞɢɪɨɜɚɧɧɨɦ ɰɜɟɬɨɦ "ɜɨɡɞɭɲɧɨɦ ɲɚɪɟ", ɱɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɬɚɛɥɢɰɭ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬɚ. 

 

  

 Ɋɢɫ. 20-13 ɂɦɩɨɪɬɢɪɨɜɚɧɢɟ ɮɚɣɥɚ KML ɜ ɩɪɨɝɪɚɦɦɭ Google Earth 
 

 



Ⱦɦɛɝɛ 21: ɏɮɨɥɱɣɣ ɛɨɛɦɣɢɛ ɟɛɨɨɶɰ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 214 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

21 Ɏɭɧɤɰɢɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɨɩɢɫɚɧɧɵɦɢ ɜ ɷɬɨɣ ɝɥɚ-
ɜɟ ɮɭɧɤɰɢɹɦɢ. 

ɋɨɞɟɪɠɚɧɢɟ ɝɥɚɜɵ 21 

21.1 ȼɫɟ ɨ ɦɚɪɤɟɪɚɯ ................................................................................................................................. 214 

21.1.1 Ⱦɟɥɶɬɚ-ɦɚɪɤɟɪɵ ...................................................................................................................... 215 

21.1.2 Ɍɚɛɥɢɰɚ ɦɚɪɤɟɪɨɜ .................................................................................................................. 216 

21.1.3 ɋɨɩɪɹɠɟɧɧɵɟ ɦɚɪɤɟɪɵ ........................................................................................................... 216 
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21.1.7 ɑɬɨ ɬɚɤɨɟ ɩɢɤ ........................................................................................................................... 220 
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21.2.2 ɉɨɫɬɪɨɟɧɢɟ ɩɪɟɞɟɥɶɧɨɣ ɥɢɧɢɢ ɢɡ ɝɪɚɮɢɤɚ .......................................................................... 223 

21.2.3 ȼɚɪɢɚɧɬɵ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɟɥɨɜ ......................................................................... 224 

21.2.4 Ʉɚɤ ɫɨɯɪɚɧɹɬɶ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɵɜɚɬɶ ɢɡ ɩɚɦɹɬɢ ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ ................................... 224 

21.3 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɫ ɝɪɚɮɢɤɚɦɢ (Trace Math) .................................................................. 225 

21.3.1 Ɉɫɨɛɟɧɧɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ .............................................................................. 226 

21.1 ȼɫɟ ɨ ɦɚɪɤɟɪɚɯ 

Ɇɚɪɤɟɪɵ ɩɟɪɟɦɟɳɚɸɬɫɹ ɜɞɨɥɶ ɞɢɚɩɚɡɨɧɚ ɨɫɢ ɏ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɝɪɚɮɢɤɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɱɢɫɥɟɧɧɨɝɨ 
ɨɬɫɱɟɬɚ ɤɚɠɞɨɣ ɬɨɱɤɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ. Ɇɚɪɤɟɪɵ ɩɨɡɜɨɥɹɸɬ ɜɚɦ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɢɫɤ ɨɩ-
ɪɟɞɟɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨ ɨɫɢ Y. Ƚɪɚɮɢɤ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɞɨ ɲɟɫɬɢ ɦɚɪɤɟɪɨɜ. 
ɉɨɤɚɡɚɧɢɟ ɦɚɪɤɟɪɚ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɨɬɨɛɪɚɠɚɟɬ ɞɚɧɧɵɟ ɩɨ ɨɫɢ ɏ ɢ ɨɫɢ Y ɬɨɥɶɤɨ ɞɥɹ 
ɚɤɬɢɜɧɨɝɨ ɦɚɪɤɟɪɚ. ɇɚ ɷɤɪɚɧ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɬɚɛɥɢɰɭ ɦɚɪɤɟɪɨɜ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɜɢɞɟɬɶ ɞɚɧɧɵɟ ɩɨ ɨɫɢ ɏ ɢ ɨɫɢ Y ɞɥɹ ɜɫɟɯ ɦɚɪɤɟɪɨɜ. 
Ɇɚɪɤɟɪɚɦɢ ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɪɟɠɢɦɚɯ ɋȺɌ, SA ɢ NA. 

Ʉɚɤ ɫɨɡɞɚɜɚɬɶ ɦɚɪɤɟɪɵ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Marker  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Markers 1…6  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɦɚɪɤɟɪ, ɤɨɬɨɪɵɣ ɜɵ ɯɨɬɢɬɟ 
ɫɞɟɥɚɬɶ ɚɤɬɢɜɧɵɦ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Normal  , ɱɬɨɛɵ ɚɤɬɢɜɢɡɢɪɨɜɚɬɶ ɷɬɨɬ ɦɚɪɤɟɪ. ɇɚ ɝɪɚɮɢɤɟ ɫɨɡ-
ɞɚɟɬɫɹ ɦɚɪɤɟɪ ɜ ɫɟɪɟɞɢɧɟ ɨɫɢ ɏ. Эɬɨɬ ɦɚɪɤɟɪ ɹɜɥɹɟɬɫɹ ɬɟɩɟɪɶ ɚɤɬɢɜɧɵɦ. 

• Ⱦɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɚɪɤɟɪɚ ɩɨɥɶɡɭɣɬɟɫɶ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ ɢɥɢ ɤɥɚɜɢɲɚɦɢ   |   . ȼɵ ɦɨɠɟɬɟ 

ɬɚɤɠɟ ɜɜɟɫɬɢ ɩɨɡɢɰɢɸ ɩɨ ɨɫɢ ɏ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

Ʉɚɤ ɩɟɪɟɦɟɳɚɬɶ ɦɚɪɤɟɪ ɩɨɫɥɟ ɟɝɨ ɫɨɡɞɚɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Marker  . 

• ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Markers 1…6  , ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɜɵɛɪɚɧ ɢɧɬɟɪɟɫɭɸɳɢɣ ɜɚɫ 
ɦɚɪɤɟɪ. Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɹɧɢɹ ɤɚɠɞɨɝɨ ɦɚɪɤɟɪɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɱɟɪɧɵɦ ɰɜɟɬɨɦ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ OFF, Normal ɢɥɢ Delta. 

• Ɍɟɩɟɪɶ ɩɟɪɟɦɟɳɚɣɬɟ ɦɚɪɤɟɪ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ, ɤɚɤ ɢ ɩɨɫɥɟ ɟɝɨ ɫɨɡɞɚɧɢɹ. 

• Ɇɚɪɤɟɪɵ ɦɨɠɧɨ ɩɟɪɟɦɟɳɚɬɶ ɬɚɤɠɟ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ ɩɨɢɫɤɚ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 21.1.6). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 215 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

   

Ɇɚɪɤɟɪ 2 – ɚɤɬɢɜɧɵɣ ɦɚɪɤɟɪ, ɦɚɪɤɟɪ 1 – ɩɚɫɫɢɜɧɵɣ ɦɚɪɤɟɪ 

21.1.1  Ⱦɟɥɶɬɚ-ɦɚɪɤɟɪɵ 

Ⱦɟɥɶɬɚ-ɦɚɪɤɟɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɤɚɡɚɧɢɹ ɩɨ ɨɫɢ ɏ ɢ ɨɫɢ Y, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɵɦɢ ɤ 
"ɨɩɨɪɧɨɦɭ" (Reference) ɦɚɪɤɟɪɭ. Ⱦɟɥɶɬɚ-ɦɚɪɤɟɪ ɫɨɡɞɚɟɬɫɹ ɫ ɫɢɦɜɨɥɨɦ , ɩɨɡɜɨɥɹɸɳɢɦ ɨɬɥɢɱɢɬɶ ɟɝɨ 
ɨɬ "ɨɩɨɪɧɨɝɨ" ɦɚɪɤɟɪɚ. 

ȼɫɟ ɲɟɫɬɶ ɦɚɪɤɟɪɨɜ ɦɨɝɭɬ ɛɵɬɶ ɩɚɪɚɦɢ ɞɟɥɶɬɚ-ɦɚɪɤɟɪɨɜ. ɋ ɩɨɦɨɳɶɸ ɞɟɥɶɬɚ-ɦɚɪɤɟɪɨɜ ɦɨɝɭɬ ɜɵɩɨɥ-
ɧɹɬɶɫɹ ɮɭɧɤɰɢɢ ɩɨɢɫɤɚ ɩɢɤɨɜ. 

   

Ⱦɟɥɶɬɚ-ɦɚɪɤɟɪ ɢ ɫɜɹɡɚɧɧɵɣ ɫ ɧɢɦ ɨɩɨɪɧɵɣ ɦɚɪɤɟɪ. ɉɨɤɚɡɚɧɢɟ ɦɚɪɤɟɪɚ ɢɧɞɢɰɢɪɭɟɬ  
ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɷɬɢɦɢ ɞɜɭɦɹ ɦɚɪɤɟɪɚɦɢ ɩɨ ɱɚɫɬɨɬɟ ɢ ɚɦɩɥɢɬɭɞɟ. 

Ʉɚɤ ɫɨɡɞɚɬɶ ɞɟɥɶɬɚ-ɦɚɪɤɟɪ 

• ɋɨɡɞɚɣɬɟ ɨɛɵɱɧɵɣ (Normal) ɦɚɪɤɟɪ ɢ ɩɨɦɟɫɬɢɬɟ ɟɝɨ ɜ ɨɩɨɪɧɭɸ ɩɨɡɢɰɢɸ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Delta  .Ɇɚɪɤɟɪ ɫɬɚɧɨɜɢɬɫɹ ɨɩɨɪɧɵɦ ɦɚɪɤɟɪɨɦ ɢ ɮɢɤɫɢɪɭɟɬɫɹ 
ɜ ɷɬɨɣ ɩɨɡɢɰɢɢ ɩɨ ɨɫɢ ɏ. 

• ɉɟɪɟɦɟɳɚɣɬɟ ɞɟɥɶɬɚ-ɦɚɪɤɟɪ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ 

ɪɭɱɤɢ. 

• ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  . 

Ʉɚɤ ɩɟɪɟɦɟɳɚɬɶ ɨɩɨɪɧɵɣ ɦɚɪɤɟɪ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Delta  , ɱɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɞɟɥɶɬɚ-ɦɚɪɤɟɪ. 

• ɉɨɦɟɫɬɢɬɟ ɦɚɪɤɟɪ ɜ ɧɨɜɭɸ ɩɨɡɢɰɢɸ. 

• ɋɧɨɜɚ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Delta  , ɱɬɨɛɵ ɨɩɹɬɶ ɜɤɥɸɱɢɬɶ ɞɟɥɶɬɚ-ɦɚɪɤɟɪ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 216 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ɏɢɤɫɚɰɢɹ ɩɨɡɢɰɢɢ ɨɩɨɪɧɨɝɨ ɦɚɪɤɟɪɚ (ɬɨɥɶɤɨ ɪɟɠɢɦ SA) 

ȼ ɪɟɠɢɦɟ SA ɦɨɠɧɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɨɩɨɪɧɵɣ ɦɚɪɤɟɪ ɜ ɬɨɣ ɩɨɡɢɰɢɢ Y ɝɪɚɮɢɤɚ ɞɚɧɧɵɯ, ɜ ɤɨɬɨɪɨɣ ɛɵɥ 
ɫɨɡɞɚɧ ɷɬɨɬ ɦɚɪɤɟɪ. Ɉɧ ɦɨɠɟɬ ɬɚɤɠɟ "ɩɥɚɜɚɬɶ" ɫ ɤɚɠɞɵɦ ɰɢɤɥɨɦ ɪɚɡɜɟɪɬɤɢ ɜ ɩɨɡɢɰɢɢ Y ɝɪɚɮɢɤɚ ɞɚɧ-
ɧɵɯ. ȼ ɪɟɠɢɦɚɯ ɋȺɌ ɢ NA ɨɩɨɪɧɵɣ ɦɚɪɤɟɪ ɜɫɟɝɞɚ "ɩɥɚɜɚɟɬ" ɫ ɝɪɚɮɢɤɨɦ ɞɚɧɧɵɯ. Эɬɚ ɭɫɬɚɧɨɜɤɚ ɨɬɧɨ-
ɫɢɬɫɹ ɤɨ ɜɫɟɦ ɦɚɪɤɟɪɚɦ SA. 

• ɋɨɡɞɚɣɬɟ ɞɟɥɶɬɚ-ɦɚɪɤɟɪ. 

• ɂɡ ɦɟɧɸ  Mrk–>/Tools  ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  , ɡɚɬɟɦ  Marker Properties  , ɡɚ-

ɬɟɦ  Delta Ref Fixed  . 

∗ OFF – ɨɩɨɪɧɵɣ ɦɚɪɤɟɪ ɩɥɚɜɚɟɬ ɜ ɩɨɡɢɰɢɢ ɨɫɢ Y ɝɪɚɮɢɤɚ ɞɚɧɧɵɯ. 
∗ ON – ɨɩɨɪɧɵɣ ɦɚɪɤɟɪ ɡɚɮɢɤɫɢɪɨɜɚɧ ɜ ɬɨɣ ɩɨɡɢɰɢɢ Y ɝɪɚɮɢɤɚ ɞɚɧɧɵɯ, ɜ ɤɨɬɨɪɨɣ ɛɵɥ ɫɨɡɞɚɧ 
ɷɬɨɬ ɦɚɪɤɟɪ (ɩɨ ɭɦɨɥɱɚɧɢɸ ɜ ɪɟɠɢɦɟ SA). 

21.1.2  Ɍɚɛɥɢɰɚ ɦɚɪɤɟɪɨɜ 

Ɍɚɛɥɢɰɚ ɦɚɪɤɟɪɨɜ, ɤɨɬɨɪɚɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɜɫɟɯ ɦɚɪɤɟɪɨɜ. Ɍɚɛɥɢɰɚ ɦɚɪɤɟɪɨɜ, ɤɨɝɞɚ ɨɧɚ ɡɚ-
ɞɟɣɫɬɜɨɜɚɧɚ, "ɜɵɬɟɫɧɹɟɬ" ɨɛɥɚɫɬɶ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ. ȼ ɤɨɧɮɢɝɭɪɚɰɢɹɯ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɪɚɮɢɤɚɦɢ ɪɟ-
ɠɢɦɚ NA ɬɚɛɥɢɰɚ ɦɚɪɤɟɪɨɜ ɩɨɹɜɥɹɟɬɫɹ ɞɥɹ ɜɫɟɯ ɝɪɚɮɢɤɨɜ, ɯɨɬɹ ɧɟɤɨɬɨɪɵɟ ɨɤɧɚ ɩɨɤɚɡɵɜɚɸɬ ɬɨɥɶɤɨ 
ɦɚɪɤɟɪɵ 1, 2 ɢ 3 (ɫɦ. ɪɚɡɞɟɥ 6.3). 

Ʉɚɤ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɬɚɛɥɢɰɭ ɦɚɪɤɟɪɨɜ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Marker  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Marker Table On Off  . 

21.1.3  ɋɨɩɪɹɠɟɧɧɵɟ ɦɚɪɤɟɪɵ 

ɋɨɩɪɹɠɟɧɧɵɟ ɦɚɪɤɟɪɵ (Coupled Markers), ɤɨɬɨɪɵɟ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ NA, ɩɨɡɜɨɥɹɸɬ ɜɚɦ ɨɞ-
ɧɨɜɪɟɦɟɧɧɨ ɫɨɡɞɚɜɚɬɶ ɢ ɩɟɪɟɦɟɳɚɬɶ ɦɚɪɤɟɪɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɣ ɧɨɦɟɪ ɞɥɹ ɜɫɟɯ ɝɪɚɮɢɤɨɜ. 
ɇɚɩɪɢɦɟɪ, ɤɨɝɞɚ ɧɚ ɝɪɚɮɢɤɟ ɫɨɡɞɚɟɬɫɹ ɦɚɪɤɟɪ 2, ɬɨ ɦɚɪɤɟɪ ɫ ɧɨɦɟɪɨɦ 2 ɫɨɡɞɚɟɬɫɹ ɧɚ ɜɫɟɯ ɝɪɚɮɢɤɚɯ. 
ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɥɸɛɨɝɨ ɦɚɪɤɟɪɚ 2 ɜɫɟ ɨɧɢ ɩɟɪɟɦɟɳɚɸɬɫɹ ɜ ɬɭ ɠɟ ɩɨɡɢɰɢɸ ɩɨ ɨɫɢ ɏ. 

• ɋɨɩɪɹɠɟɧɧɵɟ ɦɚɪɤɟɪɵ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ NA ɢ ɪɟɥɟɜɚɧɬɧɵ ɬɨɥɶɤɨ ɜ ɤɨɧɮɢɝɭɪɚɰɢɹɯ ɫ ɧɟ-
ɫɤɨɥɶɤɢɦɢ ɝɪɚɮɢɤɚɦɢ. 

• ȼɵ ɦɨɠɟɬɟ ɢɦɟɬɶ ɦɚɪɤɟɪɵ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɫɨɩɪɹɠɟɧɧɵɦɢ, ɢ ɞɪɭɝɢɟ ɦɚɪɤɟɪɵ, ɤɨɬɨɪɵɟ ɬɚɤɨɜɵ-
ɦɢ ɧɟ ɹɜɥɹɸɬɫɹ. 

• ɉɢɤɨɜɵɟ ɮɭɧɤɰɢɢ ɩɨɦɟɳɚɸɬ ɦɚɪɤɟɪ ɧɚ ɩɢɤ ɚɤɬɢɜɧɨɝɨ ɝɪɚɮɢɤɚ; ɜ ɬɨ ɠɟ ɫɚɦɨɟ ɜɪɟɦɹ ɜɫɟ ɨɫɬɚɥɶ-
ɧɵɟ ɦɚɪɤɟɪɵ ɩɨɦɟɳɚɸɬɫɹ ɜ ɨɞɢɧɚɤɨɜɭɸ ɩɨɡɢɰɢɸ ɩɨ ɨɫɢ ɏ. 

   

Ɏɭɧɤɰɢɹ ɫɨɩɪɹɠɟɧɧɵɯ ɦɚɪɤɟɪɨɜ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɦɟɳɚɬɶ ɦɚɪɤɟɪ 1 
 ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɜɫɟɯ ɝɪɚɮɢɤɚɯ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 217 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɫɨɡɞɚɬɶ ɧɟɫɨɩɪɹɠɟɧɧɵɟ ɦɚɪɤɟɪɵ 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɇɚɪɤɟɪɵ ɹɜɥɹɸɬɫɹ ɫɨɩɪɹɠɟɧɧɵɦɢ ɩɨ ɭɦɨɥɱɚɧɢɸ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Marker  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Coupled Markers OFF  . 

21.1.4  Ɇɟɧɸ Marker Trace 

ȼ ɪɟɠɢɦɚɯ ɋȺɌ ɢ NA ɦɨɝɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɝɪɚɮɢɤɢ ɞɚɧɧɵɯ ɢ ɝɪɚɮɢɤɢ ɢɡ ɩɚɦɹɬɢ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɦɚɪɤɟ-
ɪɵ ɧɚɡɧɚɱɚɸɬɫɹ ɝɪɚɮɢɤɭ ɞɚɧɧɵɯ. Ɉɞɧɚɤɨ ɜɵ ɦɨɠɟɬɟ ɩɟɪɟɦɟɳɚɬɶ ɦɚɪɤɟɪ ɦɟɠɞɭ ɝɪɚɮɢɤɨɦ ɞɚɧɧɵɯ ɢ 
ɝɪɚɮɢɤɨɦ ɢɡ ɩɚɦɹɬɢ. Ɇɚɪɤɟɪ ɩɨɦɟɳɚɟɬɫɹ ɜ ɬɭ ɠɟ ɫɚɦɭɸ ɩɨɡɢɰɢɸ ɩɨ ɨɫɢ ɏ ɧɚ ɡɚɞɚɧɧɨɦ ɝɪɚɮɢɤɟ. 

ȼ ɪɟɠɢɦɟ SA ɦɚɪɤɟɪɵ ɦɨɠɧɨ ɩɟɪɟɦɟɳɚɬɶ ɦɟɠɞɭ ɱɟɬɵɪɶɦɹ ɜɨɡɦɨɠɧɵɦɢ ɝɪɚɮɢɤɚɦɢ ɫ ɩɨɦɨɳɶɸ ɦɟɧɸ 
Marker Trace. ɋɨɫɬɨɹɧɢɹ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ ɨɩɢɫɚɧɵ ɜ ɪɚɡɞɟɥɟ 9.20. 

Ʉɨɝɞɚ ɜɤɥɸɱɟɧɵ ɫɨɩɪɹɠɟɧɧɵɟ ɝɪɚɮɢɤɢ (ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ NA), ɷɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɚɤɬɢɜɧɨɦɭ 
ɦɚɪɤɟɪɭ ɞɥɹ ɜɫɟɯ ɝɪɚɮɢɤɨɜ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɫɨɩɪɹɠɟɧɧɵɦɢ. ȼ ɢɧɨɦ ɫɥɭɱɚɟ ɷɬɚ ɭɫɬɚɧɨɜɤɚ ɩɪɢɦɟ-
ɧɹɟɬɫɹ ɤ ɚɤɬɢɜɧɨɦɭ ɦɚɪɤɟɪɭ ɬɨɥɶɤɨ ɧɚ ɚɤɬɢɜɧɨɦ ɝɪɚɮɢɤɟ. 

Ʉɚɤ ɩɟɪɟɦɟɳɚɬɶ ɦɚɪɤɟɪ ɦɟɠɞɭ ɝɪɚɮɢɤɚɦɢ ɞɚɧɧɵɯ ɢ ɝɪɚɮɢɤɚɦɢ ɢɡ ɩɚɦɹɬɢ 

• ɋɨɡɞɚɣɬɟ ɝɪɚɮɢɤ ɞɚɧɧɵɯ ɢ ɝɪɚɮɢɤ ɢɡ ɩɚɦɹɬɢ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɩɪɢɧɢɦɚɬɶ ɦɚɪɤɟɪ (ɫɦ. ɪɚɡɞɟɥ 21.3). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Marker  , ɡɚɬɟɦ ɤɥɚɜɢɲɭ  Enter  , ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɦɚɪɤɟɪ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ȼɵɛɟɪɢɬɟ ɦɚɪɤɟɪ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ  Marker 1,2,3,4,5,6  . 

• ȼ ɪɟɠɢɦɟ ɋȺɌ ɢɥɢ NA ɧɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Marker Trace Auto Data Man  . 

∗ Auto – ɦɚɪɤɟɪ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɞɚɧɧɵɯ, ɤɨɝɞɚ ɨɧ ɹɜɥɹɟɬɫɹ ɜɢɞɢɦɵɦ. Ɇɚɪɤɟɪ ɧɚɯɨɞɢɬɫɹ ɧɚ 
ɝɪɚɮɢɤɟ ɢɡ ɩɚɦɹɬɢ, ɤɨɝɞɚ ɬɨɥɶɤɨ ɨɧ ɹɜɥɹɟɬɫɹ ɜɢɞɢɦɵɦ (ɬɨɥɶɤɨ ɪɟɠɢɦɵ ɋȺɌ ɢ NA). 

∗ Data – ɦɚɪɤɟɪ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɞɚɧɧɵɯ, ɞɚɠɟ ɟɫɥɢ ɨɧ ɧɟ ɜɢɞɟɧ. 

∗ Mem – ɦɚɪɤɟɪ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɢɡ ɩɚɦɹɬɢ, ɞɚɠɟ ɟɫɥɢ ɨɧ ɧɟ ɜɢɞɟɧ. ȿɫɥɢ ɜ ɩɚɦɹɬɶ ɧɟ ɡɚɧɟ-
ɫɟɧ ɝɪɚɮɢɤ ɢɡ ɩɚɦɹɬɢ, ɦɚɪɤɟɪ ɩɨɦɟɳɚɟɬɫɹ ɧɚ ɭɪɨɜɟɧɶ 0,0 ɞȻ ɜ ɬɨɣ ɠɟ ɫɚɦɨɣ ɩɨɡɢɰɢɢ ɩɨ ɨɫɢ ɏ. 

• ȼ ɪɟɠɢɦɟ SA ɧɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Marker Trace 1,2,3,4  . 

∗ Ʉɨɝɞɚ ɦɚɪɤɟɪ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚ "ɩɭɫɬɨɣ" (ɧɟɜɢɞɢɦɵɣ) ɝɪɚɮɢɤ, ɨɧ ɩɨɦɟɳɚɟɬɫɹ ɜ ɬɨɣ ɠɟ ɫɚɦɨɣ 
ɩɨɡɢɰɢɢ ɩɨ ɨɫɢ ɏ ɢ ɥɢɛɨ ɜ ɩɨɡɢɰɢɢ Y ɩɨɫɥɟɞɧɢɯ ɞɚɧɧɵɯ, ɥɢɛɨ ɜ ɧɭɥɟɜɨɣ ɩɨɡɢɰɢɢ. 

21.1.5  Ɏɨɪɦɚɬ ɦɚɪɤɟɪɚ 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɚ Marker Format ɞɨɫɬɭɩɧɚ ɜ ɪɟɠɢɦɟ SA ɜ ɮɨɪɦɚɬɟ ɨɬɨɛɪɚɠɟɧɢɹ Smith Chart (ɤɪɭ-
ɝɨɜɚɹ ɞɢɚɝɪɚɦɦɚ ɋɦɢɬɚ) ɢɥɢ Polar (ɩɨɥɹɪɧɵɟ ɤɨɨɪɞɢɧɚɬɵ). ȼɵɛɟɪɢɬɟ ɮɨɪɦɚɬ ɩɨɤɚɡɚɧɢɣ ɦɚɪɤɟɪɚ 
(ɜɟɪɯɧɢɣ ɩɪɚɜɵɣ ɭɝɨɥ ɷɤɪɚɧɚ). Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɮɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ, ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɟ 6.5. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɮɨɪɦɚɬ ɦɚɪɤɟɪɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Marker  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Marker Format  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
 Mag & Phase  – ɦɚɝɧɢɬɭɞɚ ɢ ɮɚɡɚ   

 R + jX  – ɮɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɦɩɟɞɚɧɫɚ 
 

 



Ⱦɦɛɝɛ 21: ɏɮɨɥɱɣɣ ɛɨɛɦɣɢɛ ɟɛɨɨɶɰ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 218 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

21.1.6  ɉɨɢɫɤ ɫ ɦɚɪɤɟɪɚɦɢ 

Ɏɭɧɤɰɢɢ ɩɨɢɫɤɚ ɫ ɦɚɪɤɟɪɚɦɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɩɨɦɟɳɟɧɢɹ ɦɚɪɤɟɪɨɜ ɜ ɨɩɪɟɞɟɥɟɧɧɵɟ ɦɟɫɬɚ ɧɚ ɝɪɚ-
ɮɢɤɟ, ɤɨɬɨɪɵɟ ɩɪɨɹɜɥɹɸɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɢɬɟɪɢɟɜ ɩɨɢɫɤɚ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 21.1.7). 

Ʉɚɤ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɢɫɤ ɫ ɦɚɪɤɟɪɚɦɢ 

Ɉɩɢɫɚɧɧɚɹ ɧɢɠɟ ɫɬɪɭɤɬɭɪɚ ɦɟɧɸ ɨɬɧɨɫɢɬɫɹ ɤ ɪɟɠɢɦɭ NA. 

• Ⱥɤɬɢɜɢɡɢɪɭɣɬɟ ɦɚɪɤɟɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɩɨɢɫɤɟ (ɜ ɷɬɨɦ ɧɟɬ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɢ ɩɪɢ ɩɨɢɫɤɟ Bandwidth). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mrk–>Tools  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Marker Search  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Tracking ON OFF  (ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ NA) – ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɫɥɟɠɟɧɢɹ. 

 ON – ɜɤɥɸɱɟɧɢɟ ɚɤɬɢɜɧɨɝɨ ɦɚɪɤɟɪɚ ɧɚ ɩɨɢɫɤ ɩɨ ɡɚɞɚɧɧɵɦ ɤɪɢɬɟɪɢɹɦ ɫ ɤɚɠɞɵɦ ɫɥɟɞɭɸɳɢɦ 
ɰɢɤɥɨɦ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. ȼɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɤɪɢɬɟɪɢɢ ɩɨɢɫɤɚ: Target, Bandwidth, Peak, 
Min. ɉɨɢɫɤ ɧɚ ɨɫɧɨɜɟ ɬɟɤɭɳɟɝɨ ɬɢɩɚ ɩɨɢɫɤɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɟɪɜɵɦ ɰɢɤɥɨɦ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɩɨ-
ɫɥɟ ɜɤɥɸɱɟɧɢɹ ɫɥɟɠɟɧɢɹ. ɍɫɬɚɧɨɜɤɭ ɜɨɡɞɟɣɫɬɜɢɹ (stimulus) ɞɥɹ ɦɚɪɤɟɪɚ ɧɟɜɨɡɦɨɠɧɨ ɢɡɦɟɧɢɬɶ 
ɜɪɭɱɧɭɸ. ɍ ɧɨɦɟɪɚ ɦɚɪɤɟɪɚ ɩɨɹɜɥɹɟɬɫɹ ɦɚɪɤɢɪɨɜɤɚ Trk. 

 OFF – ɧɨɜɵɣ ɩɨɢɫɤ ɫ ɦɚɪɤɟɪɨɦ ɧɚɱɢɧɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɜɨɡɨɛɧɨɜɥɟɧɢɢ ɮɭɧɤɰɢɢ ɩɨɢɫɤɚ. 

∗  Peak  – ɩɨɦɟɳɚɟɬ ɚɤɬɢɜɧɵɣ ɦɚɪɤɟɪ ɧɚ ɬɨɱɤɭ ɞɚɧɧɵɯ ɝɪɚɮɢɤɚ ɫ ɧɚɢɛɨɥɶɲɟɣ ɚɦɩɥɢɬɭɞɨɣ. Ɂɧɚ-
ɱɟɧɢɟ Peak Excursion ɢɝɧɨɪɢɪɭɟɬɫɹ. ȼ ɪɟɠɢɦɟ SA ɢɝɧɨɪɢɪɭɟɬɫɹ ɬɚɤɠɟ ɫɢɝɧɚɥ ɩɪɨɫɚɱɢɜɚɧɢɹ ɝɟ-
ɬɟɪɨɞɢɧɚ (0 Ƚɰ). 

∗  Min  (ɷɬɨɬ ɜɚɪɢɚɧɬ ɧɟɞɨɫɬɭɩɟɧ ɜ ɪɟɠɢɦɟ DTF) – ɩɨɦɟɳɚɟɬ ɚɤɬɢɜɧɵɣ ɦɚɪɤɟɪ ɧɚ ɬɨɱɤɭ ɞɚɧɧɵɯ 
ɝɪɚɮɢɤɚ ɫ ɧɚɢɦɟɧɶɲɟɣ ɚɦɩɥɢɬɭɞɨɣ. 

∗  Target  (ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ NA) – ȼɜɟɞɢɬɟ ɰɟɥɟɜɨɟ ɡɧɚɱɟɧɢɟ (Target). Ɇɚɪɤɟɪ ɩɨɦɟɳɚɟɬɫɹ ɜ 
ɬɨɱɤɭ ɩɟɪɜɨɝɨ ɩɨɹɜɥɟɧɢɹ ɡɧɚɱɟɧɢɹ Target ɫɩɪɚɜɚ ɨɬ ɬɟɤɭɳɟɣ ɩɨɡɢɰɢɢ. Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɬɨɱɧɨɝɨ 
ɡɧɚɱɟɧɢɹ Target ɫ ɞɜɭɦɹ ɡɧɚɤɚɦɢ ɩɨɫɥɟ ɡɚɩɹɬɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɧɬɟɪɩɨɥɹɰɢɹ ɦɟɠɞɭ ɢɡɦɟɪɟɧ-
ɧɵɦɢ ɬɨɱɤɚɦɢ ɞɚɧɧɵɯ. ɂɧɬɟɪɩɨɥɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɨɫɢ ɏ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɩɨɤɚɡɚɧɢɢ ɦɚɪ-
ɤɟɪɚ ɢɥɢ ɜ ɬɚɛɥɢɰɟ ɦɚɪɤɟɪɨɜ. ɉɪɢ ɤɚɠɞɨɦ ɧɚɠɚɬɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ  Target  ɦɚɪɤɟɪ 
ɫɦɟɳɚɟɬɫɹ ɜɩɪɚɜɨ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɩɨɹɜɥɟɧɢɹ ɡɧɚɱɟɧɢɹ Target. Ʉɨɝɞɚ ɦɚɪɤɟɪ ɞɨɣ-
ɞɟɬ ɞɨ ɤɨɧɰɚ ɞɢɚɩɚɡɨɧɚ ɜɨɡɞɟɣɫɬɜɢɹ, ɨɧ "ɡɚɜɨɪɚɱɢɜɚɟɬɫɹ" ɢ ɩɪɨɞɨɥɠɚɟɬ ɩɨɢɫɤ ɫ ɧɚɱɚɥɚ ɞɢɚɩɚ-
ɡɨɧɚ ɜɨɡɞɟɣɫɬɜɢɹ. 

∗  Bandwidth ON OFF  (ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ NA) – ɉɨɥɶɡɭɣɬɟɫɶ ɷɬɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟɣ ɞɥɹ 
ɛɵɫɬɪɨɝɨ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɦɚɪɤɟɪɨɜ BW. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ OFF ɩɨɹɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 
ɦɚɪɤɟɪɨɜ, ɩɨɤɚɡɵɜɚɸɳɚɹ ɩɨɡɢɰɢɢ ɏ ɢ Y ɜɫɟɯ ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɦɚɪɤɟɪɨɜ. 

∗  Bandwidth  (ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ NA) – ɍɤɚɠɢɬɟ ɭɪɨɜɟɧɶ ɜ ɞɟɰɢɛɟɥɚɯ ɨɬ ɩɢɤɚ ɢɥɢ ɜɩɚɞɢɧɵ, ɝɞɟ 
ɢɡɦɟɪɹɟɬɫɹ ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɱɚɫɬɨɬ. 
Ɉɬɪɢɰɚɬɟɥɶɧɵɟ ɱɢɫɥɚ ɜɜɨɞɹɬ ɞɥɹ ɩɨɢɫɤɚ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɜɨɤɪɭɝ ɩɢɤɚ (Peak), ɤɚɤɨɣ ɛɵɜɚɟɬ ɧɚ 
ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ S21 ɩɨɥɨɫɨɜɨɝɨ ɮɢɥɶɬɪɚ. 

Ⱦɥɹ ɩɨɢɫɤɚ ɜɩɚɞɢɧɵ (Valley), ɤɚɤɚɹ ɛɵɜɚɟɬ ɭ ɪɟɠɟɤɬɨɪɧɨɝɨ ɮɢɥɶɬɪɚ ɢɥɢ ɧɚ ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɟ S11 ɩɨɥɨɫɨɜɨɝɨ ɮɢɥɶɬɪɚ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɸɛɨɣ ɢɡ ɫɥɟɞɭɸɳɢɯ ɞɜɭɯ ɦɟɬɨɞɨɜ. 
Ɉɬɪɢɰɚɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ – ɩɨɢɫɤ ɜɧɢɡ ɨɬ ɜɟɪɲɢɧɵ (ɆȺɏ) ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ɉɨɥɨɠɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ – ɩɨɢɫɤ ɜɜɟɪɯ ɨɬ ɜɩɚɞɢɧɵ (MIN) ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɢɥɶɬ-
ɪɚ. 

ȿɫɥɢ ɜɵ ɫɧɚɱɚɥɚ ɜɜɨɞɢɬɟ ɨɬɪɢɰɚɬɟɥɶɧɵɟ, ɡɚɬɟɦ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ, ɬɨ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ 

ɧɟɨɛɯɨɞɢɦɵɦ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ  Marker  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  , ɡɚɬɟɦ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Markers All Off  . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 219 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ S21 ɮɢɥɶɬɪɚ ɫ ɦɚɪɤɟɪɚɦɢ BW ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ  
ɩɨɤɚɡɚɧɢɹɦɢ ɦɚɪɤɟɪɨɜ. Ʉɪɢɬɟɪɢɟɦ ɩɨɢɫɤɚ ɹɜɥɹɟɬɫɹ –3 ɞȻ. 

 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ S11 ɬɨɝɨ ɠɟ ɮɢɥɶɬɪɚ ɫ ɬɚɤɢɦ ɠɟ ɤɪɢɬɟɪɢɟɦ ɩɨɢɫɤɚ: –3ɞȻ. 
Ɍɟ ɠɟ ɫɚɦɵɟ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɢɥɢɫɶ ɛɵ ɢɡ ɤɪɢɬɟɪɢɹ ɩɨɢɫɤɚ ɩɪɢɛɥ. +30,4 ɞȻ. 

 

ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Enter  ; ɬɨɝɞɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɡɞɚɸɬɫɹ ɱɟɬɵɪɟ ɦɚɪɤɟɪɚ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 

ɩɟɪɜɨɣ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɢɥɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɜ ɨɬɨɛɪɚɠɚɟɦɨɦ ɧɚ ɷɤɪɚɧɟ ɱɚɫ-
ɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ. 

ɉɨɢɫɤ Bandwidth ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɫ ɮɨɪɦɚɬɨɦ ɨɬɨɛɪɚɠɟɧɢɹ Log Mag. 

Ⱦɥɹ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɢɫɤɚ Bandwidth ɢɧɞɢɰɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɲɟɫɬɶ ɡɧɚɱɟɧɢɣ: 

• BW – ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɮɢɥɶɬɪɚ (ɱɚɫɬɨɬɚ ɦɚɪɤɟɪɚ 2 ɦɢɧɭɫ ɱɚɫɬɨɬɚ ɦɚɪɤɟɪɚ 3). 

• Center – ɱɚɫɬɨɬɚ ɦɚɪɤɟɪɚ 4: ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɫɪɟɞɧɹɹ ɬɨɱɤɚ ɦɟɠɞɭ ɦɚɪɤɟɪɨɦ 2 ɢ ɦɚɪɤɟɪɨɦ 3. 

• Q – ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ / ɲɢɪɢɧɚ ɩɨɥɨɫɵ. 

• Loss – ɚɦɩɥɢɬɭɞɚ ɦɚɪɤɟɪɚ 1. 

• Left – ɱɚɫɬɨɬɚ ɦɚɪɤɟɪɚ 2 ɢɥɢ 3 (ɫɥɟɜɚ ɨɬ ɦɚɪɤɟɪɚ 1). 

• Right – ɱɚɫɬɨɬɚ ɦɚɪɤɟɪɚ 2 ɢɥɢ 3 (ɫɩɪɚɜɚ ɨɬ ɦɚɪɤɟɪɚ 1). 

ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Back  , ɱɬɨɛɵ ɜɟɪɧɭɬɶɫɹ ɜ ɩɪɟɞɵɞɭɳɟɟ ɦɟɧɸ. 

 
ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Peak Search  , ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
•  Peak  – ɉɟɪɟɦɟɳɚɟɬ ɚɤɬɢɜɧɵɣ ɦɚɪɤɟɪ ɧɚ ɬɨɱɤɭ ɞɚɧɧɵɯ ɧɚɢɛɨɥɶɲɟɣ ɚɦɩɥɢɬɭɞɨɣ ɧɚ ɝɪɚɮɢɤɟ. 
Ɂɧɚɱɟɧɢɟ Peak Excursion ɢɝɧɨɪɢɪɭɟɬɫɹ. ȼ ɪɟɠɢɦɟ SA ɢɝɧɨɪɢɪɭɟɬɫɹ ɬɚɤɠɟ ɫɢɝɧɚɥ ɩɪɨɫɚɱɢɜɚɧɢɹ ɝɟ-
ɬɟɪɨɞɢɧɚ (0 Ƚɰ). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 220 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

•  Next Peak  – ɉɟɪɟɦɟɳɚɟɬ ɚɤɬɢɜɧɵɣ ɦɚɪɤɟɪ ɧɚ ɫɥɟɞɭɸɳɢɣ ɩɢɤ ɫ ɧɚɢɛɨɥɶɲɟɣ ɚɦɩɥɢɬɭɞɨɣ ɫ ɬɨɝɨ 
ɦɟɫɬɚ, ɝɞɟ ɨɧ ɧɚɯɨɞɢɬɫɹ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ. 

•  Peak Left  – ɉɟɪɟɦɟɳɚɟɬ ɚɤɬɢɜɧɵɣ ɦɚɪɤɟɪ ɜɥɟɜɨ ɧɚ ɫɥɟɞɭɸɳɭɸ ɬɨɱɤɭ ɞɚɧɧɵɯ, ɤɨɬɨɪɚɹ ɨɬɜɟɱɚɟɬ 
ɤɪɢɬɟɪɢɸ ɩɨɢɫɤɚ "Peak". Ʉɨɝɞɚ ɫɥɟɜɚ ɧɟɬ ɬɨɱɟɤ ɞɚɧɧɵɯ, ɨɬɜɟɱɚɸɳɢɯ ɤɪɢɬɟɪɢɸ "Peak", ɬɨ ɦɚɪɤɟɪ 
ɨɫɬɚɟɬɫɹ ɧɚ ɦɟɫɬɟ. 

•  Peak Right  – ɉɟɪɟɦɟɳɚɟɬ ɚɤɬɢɜɧɵɣ ɦɚɪɤɟɪ ɜɩɪɚɜɨ ɧɚ ɫɥɟɞɭɸɳɭɸ ɬɨɱɤɭ ɞɚɧɧɵɯ, ɤɨɬɨɪɚɹ ɨɬɜɟɱɚ-
ɟɬ ɤɪɢɬɟɪɢɸ ɩɨɢɫɤɚ "Peak". Ʉɨɝɞɚ ɫɩɪɚɜɚ ɧɟɬ ɬɨɱɟɤ ɞɚɧɧɵɯ, ɨɬɜɟɱɚɸɳɢɯ ɤɪɢɬɟɪɢɸ "Peak", ɬɨ ɦɚɪ-
ɤɟɪ ɨɫɬɚɟɬɫɹ ɧɚ ɦɟɫɬɟ. 

ɋɥɟɞɭɸɳɟɟ ɨɬɧɨɫɢɬɫɹ ɬɨɥɶɤɨ ɤ ɢɡɦɟɪɟɧɢɹɦ DTF: 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  , ɡɚɬɟɦ: 

•  Track Peaks ON OFF  – ɉɪɢ ɭɫɬɚɧɨɜɤɟ Track Peaks ɧɚ ON ɦɚɪɤɟɪ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶ ɧɨɜɵɣ ɩɢɤ ɫ ɤɚɠ-
ɞɵɦ ɰɢɤɥɨɦ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. ɇɚɯɨɞɹɫɶ ɜ ɷɬɨɦ Ɋɟɠɢɦɟ, ɧɟɜɨɡɦɨɠɧɨ ɜɵɤɥɸɱɚɬɶ ɢ ɩɟɪɟɦɟɳɚɬɶ 
ɦɚɪɤɟɪɵ. 

•  Find 3 Peaks  – ɋɨɡɞɚɸɬɫɹ ɬɪɢ ɦɚɪɤɟɪɚ, ɤɨɬɨɪɵɟ ɢɳɭɬ ɫɚɦɵɟ ɜɵɫɨɤɢɟ ɩɢɤɢ (ɞɟɮɟɤɬɵ) ɧɚ ɝɪɚɮɢɤɟ. 

21.1.7  ɑɬɨ ɬɚɤɨɟ ɩɢɤ 
ɑɬɨ ɢɦɟɧɧɨ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɫɱɢɬɚɟɬ "ɩɢɤɨɦ", ɨɩɪɟɞɟɥɹɟɬɟ ɜɵ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɢɤɚ 
Peak Threshold ɢ Peak Excursion. Эɬɢ ɞɜɟ ɭɫɬɚɧɨɜɤɢ ɤɪɢɬɟɪɢɹ ɩɢɤɨɜ ɡɚɞɚɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ 
ɤɚɠɞɨɝɨ ɝɪɚɮɢɤɚ ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɪɟɠɢɦɚ (ɋȺɌ, SA ɢɥɢ NA). 

Эɬɢ ɭɫɬɚɧɨɜɤɢ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɩɪɢ ɨɩɟɪɚɰɢɹɯ Preset ɢ Mode Preset. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɍɫɬɚɧɨɜɤɢ Peak Threshold ɢ Excursion ɧɟɞɨɫɬɭɩɧɵ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ DTF. ɑɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɷɬɢ ɭɫɬɚɧɨɜɤɢ, ɫɨɡ-
ɞɚɣɬɟ ɢɡɦɟɪɟɧɢɟ ɜ ɪɟɠɢɦɟ ɋȺɌ (ɧɟ DTF), ɡɚɬɟɦ ɢɡɦɟɧɢɬɟ ɜɢɞ ɢɡɦɟɪɟɧɢɹ ɨɛɪɚɬɧɨ ɧɚ DTF. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɤɪɢɬɟɪɢɢ ɩɨɢɫɤɚ ɩɢɤɨɜ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mrk–>/Tools  . 

• ȼ ɪɟɠɢɦɚɯ ɋȺɌ ɢ NA: 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Peak Search  . 

• ȼ ɪɟɠɢɦɟ SA: 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Mkr Properties  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Peak Criteria  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Peak Threshold  – ɦɢɧɢɦɚɥɶɧɚɹ ɚɦɩɥɢɬɭɞɚ (ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ). ɑɬɨɛɵ ɩɢɤ ɫɱɢɬɚɥɫɹ ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɵɦ, ɟɝɨ ɚɦɩɥɢɬɭɞɚ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ. ȼɩɚɞɢɧɚ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ 
ɦɨɠɟɬ ɛɵɬɶ ɧɢɠɟ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. ɍɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ: –190 ɞɥɹ ɪɟɠɢɦɨɜ ɋȺɌ ɢ NA;  
–90 ɞɥɹ ɪɟɠɢɦɚ SA. 

 ɉɪɢɦɟɱɚɧɢɟ: Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɪɶ (ɡɚɬɭɯɚɧɢɹ) ɜ ɪɟɠɢɦɟ ɋȺɌ ɢɧɞɢɰɢɪɭɸɬɫɹ ɜ ɜɢɞɟ 
ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ ɢɧɜɟɪɬɢɪɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. ɇɚɩɪɢ-
ɦɟɪ, ɡɧɚɱɟɧɢɟ Peak Threshold = –20 ɫɱɢɬɚɟɬ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɥɸɛɨɣ ɩɢɤ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɡɧɚɱɟɧɢɟ 
ɩɨɬɟɪɶ < 20 ɞȻ. 

∗  Peak Excursion  – ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɢ (ɜ ɞɟɰɢɛɟɥɚɯ) ɦɟɠɞɭ ɩɢɤɨɦ ɢ ɜɩɚɞɢɧɚɦɢ ɫ ɨɛɟɢɯ 
ɫɬɨɪɨɧ. ɑɬɨɛɵ ɩɢɤ ɫɱɢɬɚɥɫɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ, ɡɧɚɱɟɧɢɹ ɞɚɧɧɵɯ ɞɨɥɠɧɵ "ɫɩɚɞɚɬɶ" ɩɨ ɨɛɟɢɦ ɫɬɨ-
ɪɨɧɚɦ ɩɢɤɚ ɧɚ ɡɧɚɱɟɧɢɟ Excursion. ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɨ ɡɧɚɱɟɧɢɟ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ 0,5 ɞȻ ɞɥɹ 
ɪɟɠɢɦɨɜ ɋȺɌ ɢ NA; 6 ɞȻ ɞɥɹ ɪɟɠɢɦɚ SA. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 221 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɇɚɩɪɢɦɟɪ, ɞɥɹ ɝɪɚɮɢɤɚ ɧɚ ɫɥɟɞɭɸɳɟɦ ɪɢɫɭɧɤɟ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ: 
• Threshold = –10 ɞȻ 

• Excursion = 1 ɞȻ 

• Scale = 1 ɞȻ/ɞɟɥɟɧɢɟ 

  
 

ɉɢɤ Ⱥ = ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɩɢɤ (ɫ ɩɪɟɜɵɲɟɧɢɟɦ ɡɧɚɱɟɧɢɣ Threshold ɢ Excursion) 

ɉɢɤ ȼ = ɧɟɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɩɢɤ (ɧɢɠɟ ɡɧɚɱɟɧɢɹ Excursion = 1 ɞȻ) 

ɉɢɤ ɋ = ɧɟɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɩɢɤ (ɧɢɠɟ ɭɫɬɚɧɨɜɤɢ Threshold = –10 ɞȻ) 

21.1.8  Ɏɭɧɤɰɢɢ ɦɚɪɤɟɪɨɜ 

Ɏɭɧɤɰɢɢ ɦɚɪɤɟɪɨɜ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɡɚɦɟɧɵ ɭɫɬɚɧɨɜɨɤ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬɵ ɢɥɢ ɪɚɫɫɬɨɹɧɢɹ ɭ ɚɧɚɥɢɡɚɬɨɪɚ 
FieldFox ɧɚ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɢɥɢ ɪɚɫɫɬɨɹɧɢɹ ɭ ɚɤɬɢɜɧɨɝɨ ɦɚɪɤɟɪɚ. 

Ʉɚɤ ɩɪɢɦɟɧɹɬɶ ɮɭɧɤɰɢɢ ɦɚɪɤɟɪɨɜ 

• Ⱥɤɬɢɜɢɡɢɪɭɣɬɟ ɦɚɪɤɟɪ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Mrk–>/Tools  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Mkr–>  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Mkr–> Center  (ɷɬɨɬ ɜɚɪɢɚɧɬ ɧɟɞɨɫɬɭɩɟɧ ɜ ɪɟɠɢɦɟ DTF ɢɥɢ SA ɩɪɢ ɭɫɬɚɧɨɜɤɟ Zero Span) – ɐɟɧ-
ɬɪɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ ɩɪɢɨɛɪɟɬɚɟɬ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɚɤɬɢɜɧɨɝɨ ɦɚɪɤɟɪɚ. ɋɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɦ ɨɛɪɚɡɨɦ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɪɚɡɦɟɪ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 

∗  Mkr–> Delay  (ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ NA) – Ɂɧɚɱɟɧɢɟ ɝɪɭɩɩɨɜɨɣ ɡɚɞɟɪɠɤɢ ɚɤɬɢɜɧɨɝɨ ɦɚɪɤɟɪɚ ɫɬɚɧɨ-
ɜɢɬɫɹ ɭɫɬɚɧɨɜɤɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɡɚɞɟɪɠɤɢ ɭ ɝɪɚɮɢɤɚ. Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɮɨɪɦɚɬ ɝɪɭɩɩɨɜɨɣ ɡɚɞɟɪɠ-
ɤɢ, ɨɩɢɫɚɧɨ ɜ ɪɚɡɞɟɥɟ 6.4. Ɉɩɢɫɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɡɚɞɟɪɠɤɢ ɩɪɢɜɟɞɟɧɨ ɜ ɪɚɡɞɟɥɟ 6.8. 

∗  Mkr–>RefLev  (ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ SA) – Ɉɩɨɪɧɵɣ ɭɪɨɜɟɧɶ ɩɪɢɨɛɪɟɬɚɟɬ ɡɧɚɱɟɧɢɟ ɦɚɝɧɢɬɭɞɵ ɚɤ-
ɬɢɜɧɨɝɨ ɦɚɪɤɟɪɚ. 

∗  Mkr–>Tune Freq  (ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ SA ɫ ɮɭɧɤɰɢɟɣ ɧɚɫɬɪɨɣɤɢ ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɹ) – ɑɚɫɬɨɬɚ ɧɚ-
ɫɬɪɨɣɤɢ ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɹ ɩɪɢɨɛɪɟɬɚɟɬ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɚɤɬɢɜɧɨɝɨ ɦɚɪɤɟɪɚ. 

ɋɥɟɞɭɸɳɟɟ ɨɬɧɨɫɢɬɫɹ ɬɨɥɶɤɨ ɤ ɢɡɦɟɪɟɧɢɹɦ DTF: 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  , ɡɚɬɟɦ: 

∗  Marker=>Start Distance  – ɇɚɱɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɢɡɦɟɪɟɧɢɣ ɩɪɢɨɛɪɟɬɚɟɬ ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɝɨ 
ɦɚɪɤɟɪɚ. Ɇɚɪɤɟɪɵ, ɤɨɬɨɪɵɟ ɛɨɥɶɲɟ ɧɟ ɛɭɞɭɬ ɩɨɹɜɥɹɬɶɫɹ ɧɚ ɷɤɪɚɧɟ, ɩɟɪɟɦɟɳɚɸɬɫɹ ɧɚ ɧɨɜɨɟ 
ɧɚɱɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ. 

∗  Marker=>Stop Distance  – Ʉɨɧɟɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɢɡɦɟɪɟɧɢɣ ɩɪɢɨɛɪɟɬɚɟɬ ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɝɨ 
ɦɚɪɤɟɪɚ. Ɇɚɪɤɟɪɵ, ɤɨɬɨɪɵɟ ɛɨɥɶɲɟ ɧɟ ɛɭɞɭɬ ɩɨɹɜɥɹɬɶɫɹ ɧɚ ɷɤɪɚɧɟ, ɩɟɪɟɦɟɳɚɸɬɫɹ ɧɚ ɧɨɜɨɟ 
ɤɨɧɟɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 222 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

21.1.9  Ɏɭɧɤɰɢɢ ɦɚɪɤɟɪɨɜ ɜ ɪɟɠɢɦɟ SA 

ɋɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ ɦɚɪɤɟɪɨɜ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ SA: 

• ɒɭɦɨɜɨɣ ɦɚɪɤɟɪ 

• Ɇɚɪɤɟɪ Band/Interval Power 

• ɋɱɟɬɧɵɣ ɱɚɫɬɨɬɨɦɟɪ ɭ ɦɚɪɤɟɪɚ 

• Ɂɜɭɤɨɜɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɦɚɪɤɟɪɨɦ 

Эɬɢ ɮɭɧɤɰɢɢ ɦɚɪɤɟɪɨɜ ɨɩɢɫɚɧɵ ɜ ɪɚɡɞɟɥɚɯ 9.26 – 9.29. 

21.2 ȼɫɟ ɨ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɹɯ 

ɉɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɞɥɹ ɭɤɚɡɚɧɢɹ ɡɚɞɚɧɧɵɯ ɩɪɟɞɟɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ ɞɥɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɜɵ ɦɨɠɟɬɟ ɥɟɝɤɨ ɫɪɚɜɧɢɜɚɬɶ ɞɚɧɧɵɟ ɢɡɦɟɪɟ-
ɧɢɣ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ (ɫɩɟɰɢɮɢɤɚɰɢɹɦɢ). ɉɪɢ ɠɟɥɚɧɢɢ ɜɵ ɦɨɠɟɬɟ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɡɜɭɤɨ-
ɜɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ ɢ ɢɧɞɢɤɚɰɢɸ Pass (ɜ ɧɨɪɦɟ) ɢ Fail (ɧɟɝɨɞɟɧ) ɞɥɹ ɥɸɛɵɯ ɢɡɦɟɪɟɧɢɣ. 

• ȼɵ ɦɨɠɟɬɟ ɢɦɟɬɶ ɫɬɨɥɶɤɨ ɠɟ ɫɟɝɦɟɧɬɨɜ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɣ, ɫɤɨɥɶɤɨ ɫɨɞɟɪɠɢɬɫɹ ɬɨɱɟɤ ɞɚɧɧɵɯ ɜ 
ɤɚɠɞɨɦ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɝɪɚɮɢɤɟ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɜɫɟ ɚɫɩɟɤɬɵ ɜɚɲɢɯ ɢɡɦɟɪɟ-
ɧɢɣ. 

• ɉɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ ɦɨɠɧɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɜ ɪɟɠɢɦɚɯ ɋȺɌ, NA ɢ SA. Ɋɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ 
ɢɫɩɨɥɶɡɭɟɬ ɞɪɭɝɢɟ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ (ɫɦ ɩɨɞɪɚɡɞɟɥ 14.3.10). 

• ɉɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ ɢ ɞɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ ɧɟɜɨɡɦɨɠɧɵ ɜ ɪɟɠɢɦɟ NA ɫ ɮɨɪɦɚɬɚɦɢ ɨɬɨɛɪɚɠɟɧɢɹ 
Smith Chart ɢ Polar. 

• Ɍɨɥɶɤɨ ɜ ɪɟɠɢɦɟ SA ɞɨɫɬɭɩɧɚ ɩɪɨɫɬɚɹ ɥɢɧɢɹ ɞɢɫɩɥɟɹ (ɫɦ. ɪɚɡɞɟɥ 9.25). 

• ɉɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ ɦɨɠɧɨ ɫɨɯɪɚɧɹɬɶ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɵɜɚɬɶ ɢɡ ɩɚɦɹɬɢ ɫ ɮɚɣɥɨɦ *.sta (ɫɦ. ɪɚɡɞɟɥ 
24.1). ɂɯ ɦɨɠɧɨ ɬɚɤɠɟ ɫɨɯɪɚɧɹɬɶ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɵɜɚɬɶ ɢɡ ɩɚɦɹɬɢ ɧɟɡɚɜɢɫɢɦɵɦ ɨɛɪɚɡɨɦ ɫ ɩɨɦɨɳɶɸ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ Limit (ɫɦ. ɩɨɞɪɚɡɞɟɥ 21.2.4). 

Ʉɚɤ ɫɨɡɞɚɬɶ ɮɢɤɫɢɪɨɜɚɧɧɵɟ ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ 

ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɫɩɨɫɨɛɚ ɩɨɫɬɪɨɟɧɢɹ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɩɪɟɞɟɥɶɧɨɣ ɥɢɧɢɢ: 

1) ɉɨɫɬɪɨɢɬɶ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ ɢɡ ɝɪɚɮɢɤɚ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 21.2.2). 

2) ȼɜɟɫɬɢ ɬɨɱɤɢ ɞɚɧɧɵɯ X/Y ɜ ɷɤɪɚɧɧɨɦ ɪɟɞɚɤɬɨɪɟ. ɉɪɟɞɟɥɶɧɚɹ ɥɢɧɢɹ ɮɨɪɦɢɪɭɟɬɫɹ ɩɨ ɦɟɪɟ ɬɨɝɨ, ɤɚɤ 
ɚɧɚɥɢɡɚɬɨɪ FieldFox ɫɨɟɞɢɧɹɟɬ ɬɨɱɤɢ ɧɚ ɷɤɪɚɧɟ. ɑɬɨɛɵ ɫɨɡɞɚɬɶ ɱɚɫɬɨɬɧɵɟ ɢɧɬɟɪɜɚɥɵ, ɤɨɬɨɪɵɟ ɧɟ 
ɢɫɩɵɬɵɜɚɸɬɫɹ, ɩɪɢɦɟɧɹɣɬɟ ɨɬɞɟɥɶɧɵɟ ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ. Ɂɧɚɱɟɧɢɹ ɏ ɞɥɹ ɞɜɭɯ ɥɢɧɢɣ ɦɨɝɭɬ 
ɩɟɪɟɤɪɵɜɚɬɶɫɹ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Limit  8  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit Limits  .ɉɨɹɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɣ. 

• ɉɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   ɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɪɫɨɪɚ ɩɨ ɫɥɟɞɭɸɳɢɦ 

ɹɱɟɣɤɚɦ ɬɚɛɥɢɰɵ. 

∗ Description – ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  , ɡɚɬɟɦ ɜɜɟɞɢɬɟ ɨɩɢɫɚɧɢɟ ɩɪɟɞɟɥɶɧɨɣ 
ɥɢɧɢɢ ɫ ɩɨɦɨɳɶɸ ɩɪɨɫɬɨɝɨ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ FieldFox (ɫɦ. ɩɨɞɪɚɡɞɟɥ 24.1.1). 

∗ Fixed/Relative – ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
 Fixed – ɩɪɟɞɟɥɶɧɚɹ ɥɢɧɢɹ ɧɟ ɩɟɪɟɦɟɳɚɟɬɫɹ. Ʉɨɨɪɞɢɧɚɬɵ ɏ/Y ɹɜɥɹɸɬɫɹ ɚɛɫɨɥɸɬɧɵɦɢ ɩɨɡɢɰɢ-
ɹɦɢ ɧɚ ɷɤɪɚɧɟ. 

 Relative – ɩɪɟɞɟɥɶɧɚɹ ɥɢɧɢɹ ɫɦɟɳɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ.  

 ɉɪɢɦɟɱɚɧɢɟ: ɉɪɨɳɟ ɫɧɚɱɚɥɚ ɫɨɡɞɚɬɶ ɮɢɤɫɢɪɨɜɚɧɧɵɟ ɩɪɟɞɟɥɵ, ɡɚɬɟɦ ɢɡɦɟɧɢɬɶ ɷɬɭ ɭɫɬɚɧɨɜɤɭ 
ɧɚ Relative (ɫɦ. ɩɨɞɪɚɡɞɟɥ 21.2.1). 

∗ Upper/Lower – ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
 Upper – ɪɟɡɭɥɶɬɚɬ FAIL (ɧɟɝɨɞɟɧ) ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɜɫɟɦ ɬɨɱɤɚɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ 
ɧɚɯɨɞɹɬɫɹ ɜɵɲɟ ɩɪɟɞɟɥɶɧɨɣ ɥɢɧɢɢ. 

 Lower – ɪɟɡɭɥɶɬɚɬ FAIL (ɧɟɝɨɞɟɧ) ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɜɫɟɦ ɬɨɱɤɚɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ 
ɧɚɯɨɞɹɬɫɹ ɧɢɠɟ ɩɪɟɞɟɥɶɧɨɣ ɥɢɧɢɢ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 223 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗ Off/On – ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
 On – ɧɚ ɷɤɪɚɧɟ ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɟɞɟɥɶɧɚɹ ɥɢɧɢɹ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ PASS/ 

FAIL. 

 Off – ɧɚ ɷɤɪɚɧɟ ɧɟ ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɟɞɟɥɶɧɚɹ ɥɢɧɢɹ ɢ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ 
PASS/FAIL. 

∗ Frequency – ȼɜɟɞɢɬɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɱɤɢ ɞɚɧɧɵɯ ɩɨ ɨɫɢ ɏ. 

∗ Amplitude – ȼɜɟɞɢɬɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɱɤɢ ɞɚɧɧɵɯ ɩɨ ɨɫɢ Y. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Add  , ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Add Point  – ɞɨɛɚɜɥɹɟɬ "ɩɭɫɬɭɸ" ɬɨɱɤɭ ɞɚɧɧɵɯ X/Y ɩɨɞ ɤɭɪɫɨɪɨɦ. 

∗  Add Limit  – ɞɨɛɚɜɥɹɟɬ ɩɪɢɧɹɬɭɸ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ ɩɨɞ ɬɟɤɭɳɢɦ ɩɪɟɞɟɥɨɦ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Clear  , ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Clear Point  – ɭɞɚɥɹɟɬ ɬɨɱɤɭ ɞɚɧɧɵɯ X/Y, ɧɚ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɤɭɪɫɨɪ. 

∗  Clear Limit  – ɭɞɚɥɹɟɬ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ, ɧɚ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɤɭɪɫɨɪ. 

∗  Clear All  – ɭɞɚɥɹɟɬ ɜɫɟ ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ   Back  , ɱɬɨɛɵ ɜɟɪɧɭɬɶɫɹ ɜ ɦɟɧɸ Limit. 

21.2.1  Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ 

Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɨɨɪɞɢɧɚɬɵ X/Y, ɤɨɬɨɪɵɟ ɨɬɫɱɢɬɵɜɚɸɬɫɹ ɨɬ-
ɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ (ɩɨ ɨɫɢ ɏ) ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (ɩɨ ɨɫɢ Y). 

ɉɪɢɦɟɧɹɣɬɟ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɢɥɢ ɫɢɝɧɚɥɨɜ, ɤɨɬɨɪɵɟ 
ɹɜɥɹɸɬɫɹ ɢɞɟɧɬɢɱɧɵɦɢ ɜɨ ɜɫɟɯ ɨɬɧɨɲɟɧɢɹɯ, ɤɪɨɦɟ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢɥɢ ɚɦɩɥɢɬɭɞɵ. ȿɫɥɢ ɜɵ 
ɢɡɦɟɧɹɟɬɟ ɱɚɫɬɨɬɭ, ɤɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ, ɬɨ ɨɧɢ ɜɵɝɥɹɞɹɬ ɬɚɤ, ɤɚɤ ɛɭɞɬɨ ɢɯ ɩɨɥɨɠɟ-
ɧɢɟ ɧɟ ɦɟɧɹɟɬɫɹ. 

Ɍɨ ɠɟ ɫɚɦɨɟ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɨɩɨɪɧɨɦɭ ɭɪɨɜɧɸ. Ʉɨɝɞɚ ɜɵ ɩɨɥɚɝɚɟɬɟ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɡɦɟɪɟɧɢɣ ɩɨɥɭ-
ɱɢɬɫɹ ɞɪɭɝɨɣ ɭɪɨɜɟɧɶ ɦɨɳɧɨɫɬɢ, ɬɨ ɜɦɟɫɬɨ ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɹ Y ɜɫɟɯ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɩɪɟɞɟɥɨɜ ɩɪɨ-
ɫɬɨ ɩɟɪɟɤɥɸɱɢɬɟɫɶ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɪɟɞɟɥɵ. Ɍɨɝɞɚ ɩɪɟɞɟɥɵ ɨɫɬɚɧɭɬɫɹ ɧɚ ɩɨɫɬɨɹɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ 
ɩɨ ɨɫɢ Y ɨɬ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ. Ʉɚɠɞɭɸ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɦɨɠɧɨ ɩɟɪɟɤɥɸɱɚɬɶ ɫ ɫɨ-
ɫɬɨɹɧɢɹ Fixed ɜ ɫɨɫɬɨɹɧɢɟ Relative ɢ ɨɛɪɚɬɧɨ. 

Ʉɚɤ ɫɨɡɞɚɬɶ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ 

ɉɪɨɫɬɟɣɲɢɣ ɫɩɨɫɨɛ ɫɨɡɞɚɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɪɟɞɟɥɶɧɨɣ ɥɢɧɢɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɮɢɤɫɢ-
ɪɨɜɚɧɧɵɣ ɩɪɟɞɟɥ (Fixed Limit) ɭ ɨɩɪɟɞɟɥɟɧɧɨɣ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɩɨɪɧɨɝɨ ɭɪɨɜ-
ɧɹ (ɫɦ. ɨɩɢɫɚɧɢɟ ɧɚ ɩɪɟɞɵɞɭɳɟɣ ɫɬɪɚɧɢɰɟ), ɡɚɬɟɦ ɡɚɦɟɧɢɬɶ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ 
(Relative). Ɍɨɝɞɚ ɛɭɞɭɬ ɡɚɧɨɜɨ ɜɵɱɢɫɥɟɧɵ ɬɨɱɤɢ ɞɚɧɧɵɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɢ ɨɩɨɪɧɨ-
ɝɨ ɭɪɨɜɧɹ. 

21.2.2  ɉɨɫɬɪɨɟɧɢɟ ɩɪɟɞɟɥɶɧɨɣ ɥɢɧɢɢ ɢɡ ɝɪɚɮɢɤɚ 

ɉɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɢɡ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɝɪɚɮɢɤɚ. ɂɡ ɤɚɠɞɨɣ ɬɨɱɤɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɞɚɧɧɵɯ ɮɨɪɦɢɪɭɟɬɫɹ ɨɞɧɚ ɬɨɱɤɚ X/Y. Ɍɨɝɞɚ ɜɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ (Offset), 
ɱɬɨɛɵ ɫɦɟɫɬɢɬɶ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ ɜɜɟɪɯ ɞɥɹ ɜɟɪɯɧɢɯ ɩɪɟɞɟɥɨɜ ɢɥɢ ɜɧɢɡ ɞɥɹ ɧɢɠɧɢɯ ɩɪɟɞɟɥɨɜ. 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɢɡ ɝɪɚɮɢɤɚ ɛɭɞɭɬ ɩɨɫɬɪɨɟɧɵ ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ, ɧɚ ɧɢɯ ɧɟ ɛɭɞɭɬ ɜɥɢɹɬɶ ɢɡɦɟɧɟɧɢɹ, 
ɤɨɬɨɪɵɟ ɜɵ ɛɭɞɟɬɟ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɝɪɚɮɢɤɚɦɢ, ɧɚɩɪɢɦɟɪ, ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. Ɉɞɧɚɤɨ 
ɫɜɨɣɫɬɜɚ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɣ ɦɨɠɧɨ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɭ ɫɬɚɧɞɚɪɬɧɵɯ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɣ. 

Ʉɚɤ ɩɨɫɬɪɨɢɬɶ ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ ɢɡ ɝɪɚɮɢɤɚ 

• ȼɵɛɟɪɢɬɟ ɝɪɚɮɢɤ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɜɵ ɯɨɬɢɬɟ ɩɨɫɬɪɨɢɬɶ ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Limit  8  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit Limits  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Build From Trace  . ɉɨɹɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɣ. 

• ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɜɵɛɟɪɢɬɟ ON. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 224 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɉɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟɣ  Offset  , ɱɬɨɛɵ ɫɦɟɫɬɢɬɶ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ ɜɜɟɪɯ ɢɥɢ 
ɜɧɢɡ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 21.2.3). 

   

ɇɢɠɧɹɹ ɩɪɟɞɟɥɶɧɚɹ ɥɢɧɢɹ (ɤɪɚɫɧɚɹ) ɩɨɫɬɪɨɟɧɚ ɢɡ ɝɪɚɮɢɤɚ  
(ɠɟɥɬɚɹ ɥɢɧɢɹ) ɩɭɬɟɦ ɫɦɟɳɟɧɢɹ ɜɧɢɡ ɧɚ 5 ɞȻ. 

21.2.3  ȼɚɪɢɚɧɬɵ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɟɥɨɜ 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɟɥɨɜ 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Exit  , ɟɫɥɢ ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɚɛɥɢɰɚ ɩɪɟɞɟɥɨɜ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Options  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɟ ɜɚɪɢɚɧɬɵ: 

∗  Beep On Off  – ɉɪɢ ɤɚɠɞɨɦ ɧɟɭɞɚɱɧɨɦ ɢɫɯɨɞɟ ɢɫɩɵɬɚɧɢɹ (FAIL) ɰɢɤɥɚ ɪɚɡɜɟɪɬɤɢ ɩɨɞɚɟɬɫɹ ɡɜɭ-
ɤɨɜɨɣ ɫɢɝɧɚɥ. 

∗  Warning On Off  – ɉɪɢ ɤɚɠɞɨɦ ɰɢɤɥɟ ɪɚɡɜɟɪɬɤɢ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɰɢɹ Pass (ɜ ɧɨɪ-
ɦɟ) ɢɥɢ Fail (ɧɟɝɨɞɟɧ). ɉɪɢ ɷɬɨɦ ɜɵɞɟɥɹɸɬɫɹ ɬɨɱɤɢ ɞɚɧɧɵɯ ɫ ɧɟɭɞɚɱɧɵɦ ɢɫɯɨɞɨɦ ɢɫɩɵɬɚɧɢɹ 
(Fail). 

∗  Limit Type  – ɬɢɩ ɩɪɟɞɟɥɚ. 

∗  Offset  – ɋɦɟɳɚɟɬ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ. ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ 

(Offset) ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

 ȼɜɟɞɢɬɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ, ɱɬɨɛɵ ɫɦɟɫɬɢɬɶ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ ɜɜɟɪɯ, ɱɬɨ 
ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ ɜɟɪɯɧɢɦɢ ɩɪɟɞɟɥɚɦɢ. 

 ȼɜɟɞɢɬɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ, ɱɬɨɛɵ ɫɦɟɫɬɢɬɶ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ ɜɧɢɡ, ɱɬɨ 
ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ ɧɢɠɧɢɦɢ ɩɪɟɞɟɥɚɦɢ. 

∗  Margin  – ɋɦɟɳɚɟɬ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ ɧɚɩɨɞɨɛɢɟ ɫɦɟɳɟɧɢɹ (Offset), ɧɨ ɥɢɲɶ 
ɜɢɪɬɭɚɥɶɧɨ. ɉɪɟɞɟɥɶɧɚɹ ɥɢɧɢɹ ɧɟ ɩɪɨɹɜɥɹɟɬ ɩɟɪɟɦɟɳɟɧɢɹ. ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ Margin 

ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

 ȼɜɟɞɢɬɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɱɬɨɛɵ ɜɢɪɬɭɚɥɶɧɨ ɫɦɟɫɬɢɬɶ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ ɜɜɟɪɯ. 
 ȼɜɟɞɢɬɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɱɬɨɛɵ ɜɢɪɬɭɚɥɶɧɨ ɫɦɟɫɬɢɬɶ ɩɪɟɞɟɥɶɧɭɸ ɥɢɧɢɸ ɜɧɢɡ. 

21.2.4  Ʉɚɤ ɫɨɯɪɚɧɹɬɶ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɵɜɚɬɶ ɢɡ ɩɚɦɹɬɢ ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ 

ɉɨɦɢɦɨ ɫɨɯɪɚɧɟɧɢɹ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɫ ɮɚɣɥɨɦ *.sta, ɦɨɠɧɨ ɬɚɤɠɟ ɫɨɯɪɚɧɹɬɶ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɵ-
ɜɚɬɶ ɢɡ ɩɚɦɹɬɢ ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɟɤɭɳɟɝɨ ɪɟɠɢɦɚ ɢɥɢ ɜɢɞɚ ɢɡɦɟɪɟɧɢɣ. ɉɨɥɶɡɭɣɬɟɫɶ 
ɷɬɨɣ ɮɭɧɤɰɢɟɣ ɞɥɹ ɜɵɡɨɜɚ ɢɡ ɩɚɦɹɬɢ ɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɣ ɤ ɢɡɦɟɪɟɧɢɹɦ ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɭɫɬɚɧɨɜɤɚɦɢ ɩɚɪɚɦɟɬɪɨɜ ɢɥɢ ɞɚɠɟ ɤ ɪɚɡɧɵɦ ɱɚɫɬɨɬɧɵɦ ɞɢɚɩɚɡɨɧɚɦ. 

Ɏɚɣɥɵ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɣ ɦɨɠɧɨ ɡɚɝɪɭɠɚɬɶ ɜ ɩɪɨɝɪɚɦɦɭ FieldFox Data Link. Ʉɚɤ ɷɬɨ ɫɞɟɥɚɬɶ, ɨɩɢɫɚɧɨ 
ɜ ɫɩɪɚɜɨɱɧɨɦ ɮɚɣɥɟ, ɤɨɬɨɪɵɣ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɩɪɨɝɪɚɦɦɵ Data Link. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 225 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɫɨɯɪɚɧɹɬɶ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɵɜɚɬɶ ɢɡ ɩɚɦɹɬɢ ɩɪɟɞɟɥɶɧɵɟ ɥɢɧɢɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Save/Recall  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Select Device  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ 
ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ (ɜɧɭɬɪɟɧɧɹɹ ɩɚɦɹɬɶ, ɮɥɷɲ-ɦɨɞɭɥɶ USB ɢɥɢ ɤɚɪɬɚ ɩɚɦɹɬɢ SD) ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ 
ɮɚɣɥɚ (ɫɦ. ɪɚɡɞɟɥ 24.1). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Limit  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Save Limits  – ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɣ, ɷɬɨ ɫɨɯɪɚɧɹɟɬ 
ɨɩɪɟɞɟɥɟɧɢɟ ɥɢɧɢɣ ɜ ɮɚɣɥɟ ɜ ɡɚɞɚɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɩɚɦɹɬɢ. 

∗  Recall Limits  – ȼɵɡɵɜɚɟɬ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɣ ɢɡ ɡɚɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɚɦɹɬɢ. 

21.3 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɫ ɝɪɚɮɢɤɚɦɢ (Trace Math) 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɫ ɝɪɚɮɢɤɚɦɢ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɚɯ ɋȺɌ ɢ NA, ɧɨ ɧɟ ɜ ɪɟɠɢɦɟ DTF. 

Ƚɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɬɨɱɟɤ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɹɸɬɫɹ 
ɦɟɠɞɭ ɫɨɛɨɣ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɢ ɥɢɧɢɢ. Эɬɨɬ "ɠɢɜɨɣ" ɝɪɚɮɢɤ ɞɚɧɧɵɯ ɨɛɧɨɜɥɹɟɬɫɹ ɜ ɯɨɞɟ ɢɡɦɟɪɟɧɢɹ. 

Ƚɪɚɮɢɤ ɢɡ ɩɚɦɹɬɢ (memory trace) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɡɭɥɶɬɚɬ ɫɨɯɪɚɧɟɧɢɹ "ɠɢɜɨɝɨ" ɝɪɚɮɢɤɚ ɜɨ ɜɪɟ-
ɦɟɧɧɨɣ (ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ) ɩɚɦɹɬɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. Ɉɧ ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɱɟɫɤɢɦ ɜ ɬɨɦ ɫɦɵɫɥɟ, ɱɬɨ 
ɨɧ ɧɟ ɨɛɧɨɜɥɹɟɬɫɹ ɜ ɯɨɞɟ ɢɡɦɟɪɟɧɢɣ. Ɉɧ ɦɨɠɟɬ ɛɵɬɶ ɜɵɜɟɞɟɧ ɧɚ ɷɤɪɚɧ ɫɚɦ ɩɨ ɫɟɛɟ ɢɥɢ ɜɦɟɫɬɟ ɫ 
ɝɪɚɮɢɤɨɦ ɞɚɧɧɵɯ ɞɥɹ ɫɪɚɜɧɟɧɢɹ. 

• ȼ ɪɟɠɢɦɟ NA ɝɪɚɮɢɤɢ ɢɡ ɩɚɦɹɬɢ ɢɦɟɸɬ ɬɚɤɨɣ ɠɟ (ɧɨ ɦɟɧɟɟ ɹɪɤɢɣ) ɰɜɟɬ, ɤɚɤ ɢ ɝɪɚɮɢɤɢ ɞɚɧɧɵɯ. 
• ȼ ɪɟɠɢɦɟ ɋȺɌ ɝɪɚɮɢɤɢ ɞɚɧɧɵɯ ɨɬɨɛɪɚɠɚɸɬɫɹ  ɠɟɥɬɵɦ  ɰɜɟɬɨɦ, ɚ ɝɪɚɮɢɤɢ ɢɡ ɩɚɦɹɬɢ –  ɫɢɧɢɦ  
ɰɜɟɬɨɦ. 

Ʉɚɤ ɜɵɜɨɞɢɬɶ ɧɚ ɷɤɪɚɧ ɝɪɚɮɢɤɢ ɞɚɧɧɵɯ ɢ ɝɪɚɮɢɤɢ ɢɡ ɩɚɦɹɬɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data–>Mem  , ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɬɟɤɭɳɢɣ "ɠɢɜɨɣ" 
ɝɪɚɮɢɤ. ɉɪɢ ɷɬɨɦ ɩɨɞɚɟɬɫɹ ɤɨɪɨɬɤɢɣ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɣ ɡɚɧɟɫɟɧɢɟ ɝɪɚɮɢɤɚ ɜ ɩɚ-
ɦɹɬɶ. Ɂɞɟɫɶ ɧɟɬ ɚɧɧɨɬɚɰɢɢ ɧɚ ɞɢɫɩɥɟɟ, ɤɨɬɨɪɚɹ ɭɤɚɡɵɜɚɥɚ ɛɵ, ɱɬɨ ɜ ɩɚɦɹɬɢ ɯɪɚɧɢɬɫɹ ɝɪɚɮɢɤ. 
∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data  , ɱɬɨɛɵ ɜɢɞɟɬɶ ɧɚ ɷɤɪɚɧɟ ɬɨɥɶɤɨ ɝɪɚɮɢɤ ɞɚɧɧɵɯ. 
∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Memory  , ɱɬɨɛɵ ɜɢɞɟɬɶ ɧɚ ɷɤɪɚɧɟ ɬɨɥɶɤɨ ɝɪɚɮɢɤ ɢɡ ɩɚɦɹ-
ɬɢ. 

∗ ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data & Memory  , ɱɬɨɛɵ ɜɢɞɟɬɶ ɧɚ ɷɤɪɚɧɟ "ɠɢɜɨɣ" ɝɪɚɮɢɤ ɢ 
ɝɪɚɮɢɤ ɢɡ ɩɚɦɹɬɢ. 

Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɫ ɝɪɚɮɢɤɚɦɢ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɦɟɠɞɭ "ɠɢɜɵɦ" ɝɪɚɮɢɤɨɦ ɢ ɝɪɚɮɢɤɨɦ ɢɡ ɩɚɦɹɬɢ. Ʉɨɝɞɚ ɜɵ-
ɛɪɚɧɚ ɨɞɧɚ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɠɟɥɬɵɣ ɝɪɚɮɢɤ ɞɚɧɧɵɯ ɨɬɨɛɪɚɠɚɟɬ 
ɬɟɤɭɳɟɟ ɢɡɦɟɪɟɧɢɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɵɛɪɚɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ. ɍɤɚɡɚɧɧɵɣ ɧɢɠɟ ɜ ɤɜɚɞ-
ɪɚɬɧɵɯ ɫɤɨɛɤɚɯ ɫɢɦɜɨɥ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ ɢɧɞɢɰɢɪɭɟɬɫɹ ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɷɤɪɚɧɚ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Trace  6  . 

• ȿɫɥɢ ɝɪɚɮɢɤ ɟɳɟ ɧɟ ɡɚɧɟɫɟɧ ɜ ɩɚɦɹɬɶ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data–>Mem  , ɱɬɨɛɵ 
ɡɚɧɟɫɬɢ ɜ ɩɚɦɹɬɶ ɬɟɤɭɳɢɣ "ɠɢɜɨɣ" ɝɪɚɮɢɤ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Data Math  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Data + Memory  [D+M] – ɋɭɦɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ ɫ ɞɚɧɧɵɦɢ ɜ ɩɚɦɹɬɢ. 

∗  Data – Memory  [D–M] – ȼɵɱɢɬɚɧɢɟ ɬɟɤɭɳɢɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ ɢɡ ɞɚɧɧɵɯ ɜ ɩɚɦɹɬɢ. 

∗  Data / Memory  [D/M] – Ⱦɟɥɟɧɢɟ ɬɟɤɭɳɢɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ ɧɚ ɞɚɧɧɵɟ ɜ ɩɚɦɹɬɢ 

∗  Math Off  – Ɉɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ ɞɚɧɧɵɯ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 226 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

21.3.1  Ɉɫɨɛɟɧɧɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ Data / Memory ɢ Data – Memory ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɤɨɦɩɥɟɤɫɧɵɯ ɥɢɧɟɣɧɵɯ 
ɞɚɧɧɵɯ ɞɨ ɢɯ ɮɨɪɦɚɬɢɪɨɜɚɧɢɹ. ɉɨɫɤɨɥɶɤɭ ɞɚɧɧɵɟ ɡɚɱɚɫɬɭɸ ɧɚɛɥɸɞɚɸɬ ɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɦ ɮɨɪɦɚɬɟ 
ɨɬɨɛɪɚɠɟɧɢɹ, ɬɨ ɧɟ ɜɫɟɝɞɚ ɹɫɧɨ, ɤɚɤɭɸ ɢɡ ɷɬɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ. ɂɦɟɣɬɟ 
ɜ ɜɢɞɭ, ɱɬɨ ɞɟɥɟɧɢɟ ɥɢɧɟɣɧɵɯ ɞɚɧɧɵɯ ɷɤɜɢɜɚɥɟɧɬɧɨ ɜɵɱɢɬɚɧɢɸ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. ɇɢɠɟ ɩɪɢ-
ɜɟɞɟɧɵ ɨɛɳɢɟ ɩɨɹɫɧɟɧɢɹ, ɤɨɝɞɚ ɩɪɢɦɟɧɹɬɶ ɤɚɠɞɭɸ ɨɩɟɪɚɰɢɸ. 

ɉɪɢɦɟɧɹɣɬɟ ɨɩɟɪɚɰɢɸ Data / Memory ɞɥɹ ɰɟɥɟɣ ɧɨɪɦɢɪɨɜɚɧɢɹ, ɧɚɩɪɢɦɟɪ, ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɪɨ-
ɢɡɜɨɞɢɬɫɹ ɫɪɚɜɧɟɧɢɟ ɝɪɚɮɢɤɨɜ ɞɨ ɢ ɩɨɫɥɟ ɜɧɟɫɟɧɧɨɝɨ ɢɡɦɟɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɲɭɦɚ ɝɪɚ-
ɮɢɤɚ. ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɡɧɚɱɟɧɢɹ Data/Mem ɢɧɬɭɢɬɢɜɧɨ ɩɨɤɚɡɵɜɚɸɬ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɝɪɚɮɢɤɚɦɢ. 
ɉɪɢ ɷɬɨɦ ɧɟ ɨɱɟɜɢɞɧɨ, ɱɬɨ ɢɦɟɧɧɨ ɢɧɞɢɰɢɪɭɟɬ Data–Mem. 
 

ɋɪɚɜɧɢɜɚɟɦɵɟ ɡɧɚɱɟɧɢɹ Data / Mem Data – Mem 

0,5 ɞȻ ɢ 0,6 ɞȻ 0,1 ɞȻ –39 ɞȻ 

0,5 ɞȻ ɢ 0,7 ɞȻ 0,2 ɞȻ –33 ɞȻ 

 

ɉɪɢɦɟɧɹɣɬɟ ɨɩɟɪɚɰɢɸ Data – Memory ɞɥɹ ɢɧɞɢɤɚɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɞɜɭɦɹ ɫɢɝɧɚ-
ɥɚɦɢ, ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɨɱɟɧɶ ɫɥɚɛɵɯ ɫɢɝɧɚɥɨɜ, ɧɚɩɪɢɦɟɪ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɡɧɚɱɟɧɢɣ S11 ɭ ɞɜɭɯ ɫɨɟɞɢɧɢ-
ɬɟɥɟɣ. 

ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɡɧɚɱɟɧɢɟ Data/Mem ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɛɟ ɩɚɪɵ ɫɨɟɞɢɧɢɬɟɥɟɣ ɢɦɟɸɬ ɨɞɢɧɚɤɨ-
ɜɭɸ ɪɚɡɧɨɫɬɶ 2 ɞȻ. Ɉɞɧɚɤɨ ɜɬɨɪɚɹ ɩɚɪɚ ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɥɭɱɲɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ S11 (–50 ɢ –52); 
ɩɪɢ ɷɬɨɦ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɡɥɢɱɢɟ ɩɨɤɚɡɚɧɨ ɜ ɡɧɚɱɟɧɢɹɯ Data – Mem. 
 

ɋɪɚɜɧɢɜɚɟɦɵɟ ɡɧɚɱɟɧɢɹ Data / Mem Data – Mem 

–10 ɞȻ ɢ –12 ɞȻ 2 ɞȻ –24 ɞȻ 

–50 ɞȻ ɢ –52 ɞȻ 2 ɞȻ –64 ɞȻ 
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ɋɦ. ɬɚɤɠɟ: 

2.3 ɍɫɬɚɧɨɜɤɚ ɥɢɬɢɣ-ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ......................................................................... 17 

2.5 Ɂɚɳɢɬɚ ɩɪɢɛɨɪɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ........................................................................................................... 19 

22.1 Ɏɭɧɤɰɢɢ ɤɥɚɜɢɲɢ Run/Hold 

Ʉɥɚɜɢɲɚ  Run/Hold  ɨɩɪɟɞɟɥɹɟɬ ɪɟɠɢɦ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɭ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox – ɩɟɪɢɨɞɢɱɟɫɤɚɹ 

ɪɚɡɜɟɪɬɤɚ ɢɥɢ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ (Hold), ɤɨɝɞɚ ɩɪɢɛɨɪ ɧɟ ɜɵɩɨɥɧɹɟɬ ɪɚɡɜɟɪɬɤɭ ɱɚɫɬɨɬɵ, ɚ ɭɞɟɪɠɢ-
ɜɚɟɬ ɧɚ ɞɢɫɩɥɟɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɫɥɟɞɧɟɣ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. 

ɉɨɥɶɡɭɣɬɟɫɶ ɪɟɠɢɦɨɦ Hold ɞɥɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɚ ɬɚɤɠɟ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, 
ɤɨɝɞɚ ɜɵ ɯɨɬɢɬɟ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɢɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɰɢɤɥɚ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ. 

Ɍɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

•  ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɪɚɡɜɟɪɬɤɚ 

• Hold ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ • →    ɢɧɞɢɤɚɰɢɹ ɞɟɣɫɬɜɭɸɳɟɝɨ ɰɢɤɥɚ ɪɚɡɜɟɪɬɤɢ 

Ʉɚɤ ɜɵɩɨɥɧɢɬɶ ɨɞɧɨɤɪɚɬɧɭɸ ɪɚɡɜɟɪɬɤɭ ɱɚɫɬɨɬɵ ɢɡ ɫɨɫɬɨɹɧɢɹ Hold 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Sweep  3  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Single  – Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ Continuous OFF (Hold) ɢ ɩɨɛɭɠɞɚɟɬ ɚɧɚɥɢɡɚɬɨɪ Field-
Fox ɜɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ ɫ ɨɞɧɨɤɪɚɬɧɨɣ ɪɚɡɜɟɪɬɤɨɣ ɱɚɫɬɨɬɵ ɢ ɨɫɬɚɧɨɜɢɬɶɫɹ ɞɨ ɫɥɟɞɭɸɳɟɝɨ 
ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ Single.  

∗ Ɍɨɥɶɤɨ ɜ ɪɟɠɢɦɟ SA – ɉɪɢ ɭɫɬɚɧɨɜɤɟ  Continuous  OFF ɤɚɠɞɨɟ ɫɥɟɞɭɸɳɟɟ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ 

 Run/Hold +/–  ɬɚɤɠɟ ɢɧɢɰɢɢɪɭɟɬ ɨɞɧɨɤɪɚɬɧɭɸ ɪɚɡɜɟɪɬɤɭ ɱɚɫɬɨɬɵ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 228 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

∗  Continuous ON OFF  – ɪɟɠɢɦ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ. Эɬɨ ɬɢɩɢɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɬɟɯ ɫɥɭ-
ɱɚɟɜ, ɤɨɝɞɚ ɧɟ ɧɭɠɧɨ ɡɚɛɨɬɢɬɶɫɹ ɨɛ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

22.2 Ɏɭɧɤɰɢɢ ɤɥɚɜɢɲɢ Preset 

Ʉɥɚɜɢɲɚ Preset (ɩɪɟɞɭɫɬɚɧɨɜɤɚ) ɫɥɭɠɢɬ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɚɧɚɥɢɡɚɬɨɪɚ 
FieldFox ɜ ɢɡɜɟɫɬɧɨɟ ɫɨɫɬɨɹɧɢɟ. ȼɵ ɦɨɠɟɬɟ ɜɵɩɨɥɧɹɬɶ ɩɪɟɞɭɫɬɚɧɨɜɤɭ ɩɪɢɛɨɪɚ ɜ ɰɟɥɨɦ ɢɥɢ ɩɪɟɞɭɫɬɚ-
ɧɨɜɤɭ ɬɨɥɶɤɨ ɬɟɤɭɳɟɝɨ ɪɟɠɢɦɚ (ɋȺɌ, SA, ɢɡɦɟɪɢɬɟɥɶ ɦɨɳɧɨɫɬɢ, NA). 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɩɟɪɚɰɢɢ Preset ɚɧɚɥɢɡɚɬɨɪ Fieldfox ɜɵɩɨɥɧɹɟɬ ɤɚɥɢɛɪɨɜɤɭ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɪɟɠɢɦɚɯ ɋȺɌ ɢ NA (ɫɦ. ɪɚɡɞɟɥ 8.4). 

ɋɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɨɯɪɚɧɹɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɩɨɫɥɟ ɨɩɟɪɚɰɢɣ Preset ɢ Mode Preset: 

• ɋɨɫɬɨɹɧɢɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 22.6.3) 

• ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɣ ɜ ɪɟɠɢɦɟ SA (ɪɚɡɞɟɥ 9.4) 

• ɋɨɫɬɨɹɧɢɹ ɤɨɪɪɟɤɰɢɢ SA (ɪɚɡɞɟɥ 9.8) 

• Ɋɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ VVM (ɩɨɞɪɚɡɞɟɥ 17.2.3) 

• ɉɚɪɚɦɟɬɪɵ ɦɚɪɤɟɪɨɜ Peak Excursion ɢ Peak Threshold (ɩɨɞɪɚɡɞɟɥ 21.1.7) 

• Ɋɟɝɭɥɢɪɨɜɤɚ ɝɪɨɦɤɨɫɬɢ 

Ʉɚɤ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɭɫɬɚɧɨɜɤɭ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Preset  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Preset  – ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɪɢɧɹɬɵɯ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɚɜɨɞɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɜɨ ɜɫɟɯ 
ɪɟɠɢɦɚɯ. 

∗  Mode Preset  – ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɪɢɧɹɬɵɯ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɚɜɨɞɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɬɨɥɶ-
ɤɨ ɜ ɬɟɤɭɳɟɦ ɪɟɠɢɦɟ. ȼɨ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɪɟɠɢɦɚɯ ɫɨɯɪɚɧɹɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɬɟɤɭɳɢɟ ɭɫɬɚɧɨɜ-
ɤɢ ɩɚɪɚɦɟɬɪɨɜ. 

22.3 Ɋɟɝɭɥɢɪɨɜɤɚ ɝɪɨɦɤɨɫɬɢ 

ɋɢɫɬɟɦɧɚɹ ɭɫɬɚɧɨɜɤɚ ɭɪɨɜɧɹ ɝɪɨɦɤɨɫɬɢ ɹɜɥɹɟɬɫɹ ɝɥɨɛɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɤɨɬɨ-
ɪɚɹ ɡɚɞɚɟɬ ɝɪɨɦɤɨɫɬɶ ɜɫɟɯ ɩɨɞɬɜɟɪɠɞɚɸɳɢɯ ɡɜɭɤɨɜɵɯ ɫɢɝɧɚɥɨɜ, ɡɜɭɤɨɜɵɯ ɫɢɝɧɚɥɨɜ, ɤɨɬɨɪɵɟ ɩɨɞɚɸɬ-
ɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲ ɢ ɞɪɭɝɢɯ ɮɭɧɤɰɢɣ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɶ ɩɪɢɛɨɪɚ (ɧɚɩɪɢɦɟɪ, ɪɟ-
ɠɢɦ ɧɚɫɬɪɨɣɤɢ ɢ ɩɪɨɫɥɭɲɢɜɚɧɢɹ ɭ ɚɧɚɥɢɡɚɬɨɪɚ ɫɩɟɤɬɪɚ). 

ɍɫɬɚɧɨɜɤɚ ɭɪɨɜɧɹ ɝɪɨɦɤɨɫɬɢ ɫɨɯɪɚɧɹɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ ɩɨɫɥɟ ɨɩɟɪɚɰɢɢ Preset. ɑɬɨɛɵ ɜɚɲɚ ɭɫɬɚɧɨɜɤɚ 
ɭɪɨɜɧɹ ɝɪɨɦɤɨɫɬɢ ɫɨɯɪɚɧɹɥɚɫɶ ɧɟɢɡɦɟɧɧɨɣ ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ, ɫɨɯɪɚɧɢɬɟ ɷɬɭ ɭɫɬɚɧɨɜɤɭ ɜ 
ɩɚɦɹɬɢ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɞɩɨɱɬɟɧɢɹ (Preference) – ɫɦ. ɩɨɞɪɚɡɞɟɥ 22.5.2. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɭɪɨɜɟɧɶ ɝɪɨɦɤɨɫɬɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Volume  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬ 0 (ɦɢɧɢɦɚɥɶɧɚɹ ɝɪɨɦɤɨɫɬɶ) ɞɨ 100 (ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɪɨɦɤɨɫɬɶ) ɫ ɩɨɦɨ-

ɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

• ɋɧɨɜɚ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Volume  ɢ ɜɵɛɟɪɢɬɟ Mute, ɱɬɨɛɵ ɛɵɫɬɪɨ ɜɵɤɥɸɱɢɬɶ 
ɡɜɭɤ. ɋɧɨɜɚ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Volume  ɢ ɜɤɥɸɱɢɬɟ ɡɜɭɤ, ɱɬɨɛɵ ɜɟɪɧɭɬɶɫɹ ɤ ɩɪɟɠ-
ɧɟɣ ɭɫɬɚɧɨɜɤɟ ɝɪɨɦɤɨɫɬɢ. 

22.4 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɞɢɫɩɥɟɹ 

ȼɵ ɦɨɠɟɬɟ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɞɢɫɩɥɟɣ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɭɫɥɨɜɢɣ 
ɨɫɜɟɳɟɧɢɹ. ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɢɫɩɥɟɹ ɫɨɯɪɚɧɹɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ 
Preset. ɑɬɨɛɵ ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ ɫɨɯɪɚɧɹɥɢɫɶ ɧɟɢɡɦɟɧɧɵɦɢ ɭɫɬɚɧɨɜɤɢ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɚɤ 
ɹɪɤɨɫɬɶ ɞɢɫɩɥɟɹ, ɰɜɟɬɨɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɢ ɬɨɥɳɢɧɚ ɥɢɧɢɢ ɝɪɚɮɢɤɚ, ɫɨɯɪɚɧɢɬɟ ɢɯ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɞɩɨɱ-
ɬɟɧɢɣ (Preference) – ɫɦ. ɩɨɞɪɚɡɞɟɥ 22.5.2. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 229 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

        ɍɄȺɁȺɇɂȿ         

Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ ɫ ɷɤɪɚɧɚ ɨɫɬɨɪɨɠɧɨ ɩɪɨɬɢɪɚɣɬɟ ɟɝɨ ɦɹɝɤɨɣ ɛɟɡɜɨɪɫɨɜɨɣ ɬɤɚɧɶɸ, ɭɜɥɚɠɧɟɧɧɨɣ ɢɡɨɩɪɨ-
ɩɢɥɨɜɵɦ ɫɩɢɪɬɨɦ. 

22.4.1  əɪɤɨɫɬɶ ɞɢɫɩɥɟɹ 

ȼɵ ɦɨɠɟɬɟ ɢɡɦɟɧɢɬɶ ɹɪɤɨɫɬɶ ɮɨɧɚ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɹɪɤɨɫɬɶ ɞɢɫɩɥɟɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Display  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Brightness  . 

• ȼɜɟɞɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬ 0 ɞɨ 100% ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨ-

ɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

22.4.2  ɐɜɟɬɨɩɟɪɟɞɚɱɚ 

ȼɵ ɦɨɠɟɬɟ ɢɡɦɟɧɹɬɶ ɰɜɟɬɨɩɟɪɟɞɚɱɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɜɧɟɲɧɟɝɨ ɨɫɜɟɳɟɧɢɹ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɰɜɟɬɨɩɟɪɟɞɚɱɭ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Display  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Display Colors  . 

• ȼɵɛɟɪɢɬɟ ɩɨɞɯɨɞɹɳɢɣ ɜɚɪɢɚɧɬ: 

 

 

ȼ ɩɨɦɟɳɟɧɢɢ 

 

ȼ ɫɭɦɟɪɤɚɯ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ 

 
ɇɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ, ɨɛɥɚɱɧɨ 

 

ɇɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ, ɫɨɥɧɟɱɧɨ 

 

 

ɇɨɱɶɸ 

 

22.4.3  Ɍɨɥɳɢɧɚ ɥɢɧɢɢ ɝɪɚɮɢɤɚ 

ȼɵ ɦɨɠɟɬɟ ɭɫɬɚɧɨɜɢɬɶ ɬɨɥɳɢɧɭ ɥɢɧɢɢ ɜɫɟɯ ɝɪɚɮɢɤɨɜ, ɤɨɬɨɪɵɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ 
FieldFox. Эɬɨ ɦɨɠɟɬ ɭɥɭɱɲɢɬɶ ɡɪɢɬɟɥɶɧɨɟ ɜɨɫɩɪɢɹɬɢɟ ɝɪɚɮɢɤɨɜ. Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜ 
ɩɚɦɹɬɢ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɞɩɨɱɬɟɧɢɹ (Preference). 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɬɨɥɳɢɧɭ ɥɢɧɢɢ ɝɪɚɮɢɤɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Display  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Display Colors  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Trace Width  . 

• ȼɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: 

∗  Normal  – ɫɬɚɧɞɚɪɬɧɚɹ ɬɨɥɳɢɧɚ ɥɢɧɢɢ. 

∗  Wide  – ɭɜɟɥɢɱɟɧɧɚɹ ɬɨɥɳɢɧɚ ɥɢɧɢɢ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 230 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

22.4.4  Ɂɚɝɨɥɨɜɨɤ 
ȼɵ ɦɨɠɟɬɟ ɫɨɡɞɚɬɶ ɫɩɟɰɢɚɥɶɧɵɣ ɡɚɝɨɥɨɜɨɤ, ɤɨɬɨɪɵɣ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɜɟɪɯɧɟɦ ɥɟɜɨɦ ɭɝɥɭ ɷɤɪɚɧɚ. Ɂɚ-
ɝɨɥɨɜɨɤ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɩɪɢɦɟɪɧɨ ɞɨ 65 ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɵɯ ɫɢɦɜɨɥɨɜ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɨɛɥɚɫɬɢ ɡɚ-
ɝɨɥɨɜɤɚ ɩɨɤɚɡɚɧɨ ɜ ɪɚɡɞɟɥɟ 2.8. 

Ʉɚɤ ɫɨɡɞɚɬɶ ɢɥɢ ɨɬɪɟɞɚɤɬɢɪɨɜɚɬɶ ɡɚɝɨɥɨɜɨɤ 
• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Display  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Title  . 

• ȼɜɟɞɢɬɟ ɬɟɤɫɬ ɡɚɝɨɥɨɜɤɚ ɢɥɢ ɨɬɪɟɞɚɤɬɢɪɭɣɬɟ ɟɝɨ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ FieldFox. Эɬɨ ɬɚ 
ɠɟ ɫɚɦɚɹ ɮɭɧɤɰɢɹ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ, ɤɨɬɨɪɚɹ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɢɦɟɧ ɮɚɣɥɨɜ. 
Ʉɚɤ ɩɨɥɶɡɨɜɚɬɶɫɹ ɬɟɤɫɬɨɜɵɦ ɪɟɞɚɤɬɨɪɨɦ, ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 24.1.1. 

• ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Title ON OFF  , ɱɬɨɛɵ ɩɨɦɟɫɬɢɬɶ ɡɚɝɨɥɨɜɨɤ ɧɚ ɷɤɪɚɧ ɢɥɢ 
ɭɛɪɚɬɶ ɟɝɨ ɫ ɷɤɪɚɧɚ. 

22.4.5  Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɤɥɸɱɟɜɵɯ ɫɥɨɜ 

ȼɨ ɜɪɟɦɹ ɨɩɟɪɚɰɢɢ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɚ ɜɵ ɦɨɠɟɬɟ ɛɵɫɬɪɨ ɞɨɛɚɜɥɹɬɶ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɤ ɞɪɭɝɨɦɭ ɬɟɤɫɬɭ 
ɞɥɹ ɫɨɡɞɚɧɢɹ ɭɧɢɤɚɥɶɧɵɯ ɢɦɟɧ ɮɚɣɥɨɜ. Ɏɭɧɤɰɢɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɤɥɸɱɟɜɵɯ ɫɥɨɜ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɫɨɡ-
ɞɚɜɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ (ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ) ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ. Ʉɚɤ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ, ɨɩɢɫɚ-
ɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 24.1.6. 

22.4.6  ɉɨɥɧɨɷɤɪɚɧɧɵɣ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ 

ɉɨɥɧɨɷɤɪɚɧɧɵɣ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɨɬɨɛɪɚɠɚɬɶ ɝɪɚɮɢɤ ɜɨ ɜɟɫɶ ɷɤɪɚɧ. ɉɪɢ ɷɬɨɦ ɫ ɷɤɪɚɧɚ 
ɭɛɢɪɚɸɬɫɹ ɚɧɧɨɬɚɰɢɢ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɧɨɷɤɪɚɧɧɵɣ ɪɟɠɢɦ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Full Screen  . 

ɑɬɨɛɵ ɜɵɣɬɢ ɢɡ ɩɨɥɧɨɷɤɪɚɧɧɨɝɨ ɪɟɠɢɦɚ, ɧɚɠɦɢɬɟ ɥɸɛɭɸ ɤɥɚɜɢɲɭ. 

22.5 ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 

22.5.1  əɡɵɤ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 

ȼɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ ɹɡɵɤ, ɧɚ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɸɬɫɹ ɢɦɟɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ ɢ ɫɨɨɛɳɟɧɢɹ. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɹɡɵɤ 
• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Preferences  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Language  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɹɡɵɤ: 
∗  English  – ɚɧɝɥɢɣɫɤɢɣ ɹɡɵɤ 
∗  Espanol  – ɢɫɩɚɧɫɤɢɣ ɹɡɵɤ 
∗  Deutch  – ɧɟɦɟɰɤɢɣ ɹɡɵɤ 
∗  Italiano  – ɢɬɚɥɶɹɧɫɤɢɣ ɹɡɵɤ 
∗  Francais  – ɮɪɚɧɰɭɡɫɤɢɣ ɹɡɵɤ 
∗  Russian  – ɪɭɫɫɤɢɣ ɹɡɵɤ 
∗  Japanese  – ɹɩɨɧɫɤɢɣ ɹɡɵɤ 
∗  Chunese  – ɤɢɬɚɣɫɤɢɣ ɹɡɵɤ 
∗  Turkish  – ɬɭɪɟɰɤɢɣ ɹɡɵɤ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 231 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

22.5.2  ɋɨɯɪɚɧɟɧɢɟ ɩɪɟɞɩɨɱɬɟɧɢɣ ɜ ɩɚɦɹɬɢ 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɟɞɩɨɱɬɟɧɢɣ (Preferences), ɤɨɬɨɪɵɟ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɚɧɚɥɢɡɚ-
ɬɨɪɚ FieldFox, ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɭɫɬɚɧɨɜɤɢ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɚɤ ɩɚɪɚɦɟɬɪɵ ɞɢɫɩɥɟɹ, ɭɪɨ-
ɜɟɧɶ ɝɪɨɦɤɨɫɬɢ, ɮɭɧɤɰɢɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢ ɱɚɫɨɜɨɣ ɩɨɹɫ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɞɩɨɱɬɟɧɢɣ ɫɨɯɪɚɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ GPS: ɫɨɫɬɨɹɧɢɟ 
GPS, ɫɨɫɬɨɹɧɢɟ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ, ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɜɨɡɜɵɲɟɧɢɹ ɢ ɮɨɪɦɚɬ "ɲɢɪɨɬɚ/ɞɨɥɝɨɬɚ" 
(ɫɦ. ɩɨɞɪɚɡɞɟɥ 22.6.2). 

Ʉɚɤ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɬɟɤɭɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɞɩɨɱɬɟɧɢɣ 

• ȼɵɩɨɥɧɢɬɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɜɵ ɯɨɬɢɬɟ ɫɨɯɪɚɧɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɧɟɢɡɦɟɧɧɵɯ. ɋɦ. ɭɫɬɚ-
ɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɢɫɩɥɟɹ ɜ ɪɚɡɞɟɥɟ 22.4. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Preferences  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Save Current Settings  . Ʉɨɝɞɚ ɜɚɲɢ ɭɫɬɚɧɨɜɤɢ ɛɭɞɭɬ ɡɚɧɟɫɟ-
ɧɵ ɜ ɩɚɦɹɬɶ, ɜɵ ɭɫɥɵɲɢɬɟ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Reset Preferences  , ɱɬɨɛɵ ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɪɢɧɹɬɵɟ ɩɨ ɭɦɨɥɱɚ-
ɧɢɸ ɡɚɜɨɞɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. 

22.5.3  Ɏɭɧɤɰɢɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (Battery Saver) 

Ʉɨɝɞɚ ɜɤɥɸɱɟɧɚ ɮɭɧɤɰɢɹ Battery Saver, ɢɫɬɨɱɧɢɤ ȼɑ ɫɢɝɧɚɥɚ ɨɫɬɚɟɬɫɹ ɜɤɥɸɱɟɧɧɵɦ ɞɨ ɡɚɜɟɪɲɟɧɢɹ 
ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɷɤɨɧɨɦɢɬɶ ɷɧɟɪɝɢɸ. Эɬɚ ɮɭɧɤɰɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɪɟɠɢɦɚɯ ɋȺɌ, NA 
ɢ VVM. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɮɭɧɤɰɢɸ Battery Saver 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Preferences  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Battery Saver  . 

∗ ON – ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ. Ⱦɥɹ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢɫɬɨɱɧɢɤ ȼɑ ɫɢɝ-
ɧɚɥɚ ɜɵɤɥɸɱɚɟɬɫɹ ɜ ɤɨɧɰɟ ɤɚɠɞɨɣ ɪɚɡɜɟɪɬɤɢ ɱɚɫɬɨɬɵ ɜ ɪɟɠɢɦɚɯ ɋȺɌ, NA ɢ VVM. Эɬɨ ɩɨɜɟɞɟɧɢɟ 
ɧɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɹ ɧɚ ɢɡɦɟɪɟɧɢɹ. 

∗ OFF – ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɢɫɬɨɱɧɢɤ ȼɑ ɫɢɝɧɚɥɚ ɜɤɥɸɱɟɧ ɩɨɫɬɨɹɧɧɨ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɫɨɫɬɨɹɧɢɢ ɨɠɢɞɚ-
ɧɢɹ ɡɚɩɭɫɤɚ Hold ɢ ɦɟɠɞɭ ɰɢɤɥɚɦɢ ɨɞɧɨɤɪɚɬɧɨɣ ɪɚɡɜɟɪɬɤɢ. ɂɫɬɨɱɧɢɤ ȼɑ ɫɢɝɧɚɥɚ ɨɫɬɚɟɬɫɹ ɧɚ ɤɨ-
ɧɟɱɧɨɣ ɱɚɫɬɨɬɟ ɪɚɡɜɟɪɬɤɢ, ɩɨɤɚ ɧɟ ɧɚɱɧɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɰɢɤɥ ɪɚɡɜɟɪɬɤɢ. Эɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚ-
ɥɢɱɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɧɟɩɪɟɪɵɜɧɨɝɨ ȼɑ ɫɢɝɧɚɥɚ ɧɚ ɜɵɯɨɞɟ RF OUT. Ɍɚɤɨɟ ɩɨɜɟɞɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚ-
ɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ ɝɪɚɮɢɤɚ ɨɬ ɨɞɧɨɝɨ ɰɢɤɥɚ ɪɚɡɜɟɪɬɤɢ ɤ ɞɪɭɝɨɦɭ, ɱɬɨ ɦɨɠɟɬ 
ɨɤɚɡɚɬɶɫɹ ɡɚɦɟɬɧɵɦ ɬɨɥɶɤɨ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɨɞɧɨɤɪɚɬɧɨɣ ɪɚɡɜɟɪɬɤɢ ɢɥɢ ɤɥɚɜɢɲɢ Run/Hold. Ʉɨ-
ɝɞɚ ɜɵɤɥɸɱɟɧɚ ɮɭɧɤɰɢɹ Battery Saver, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɩɨɥɧɨɫɬɶɸ ɡɚɪɹɠɟɧɧɨɣ ɚɤɤɭ-
ɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɫɨɤɪɚɳɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɧɚ 45 ɦɢɧɭɬ. 

22.6 Ʉɨɧɮɢɝɭɪɚɰɢɹ ɫɢɫɬɟɦɵ 

22.6.1  Ɉɩɰɢɢ (ɥɢɰɟɧɡɢɪɨɜɚɧɢɟ) 

ȼɵ ɦɨɠɟɬɟ ɩɨɫɦɨɬɪɟɬɶ, ɤɚɤɢɟ ɨɩɰɢɢ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɩɪɢɛɨɪɟ, ɢ ɭɫɬɚɧɨɜɢɬɶ ɧɨɜɵɟ ɨɩɰɢɢ. ɉɨɥɧɵɣ ɫɩɢ-
ɫɨɤ ɨɩɰɢɣ ɚɧɚɥɢɡɚɬɨɪɨɜ FieldFox ɜɵ ɦɨɠɟɬɟ ɧɚɣɬɢ ɜ ɞɨɤɭɦɟɧɬɟ FieldFox Configuration Guide: 
http://literature.cdn.keysight.com/litweb/pdf/5990-9836EN.pdf. 

Ʉɚɤ ɩɨɫɦɨɬɪɟɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɨɩɰɢɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  System Configuration  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Options(Licensing) . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Show Options . 

ɉɨɹɜɥɹɟɬɫɹ ɫɩɢɫɨɤ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɨɩɰɢɣ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 232 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ʉɚɤ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɨɩɰɢɢ 

ɇɚ ɮɥɷɲ-ɦɨɞɭɥɟ USB ɭɠɟ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɩɢɫɚɧ ɮɚɣɥ .lic. ɑɬɨɛɵ ɭɡɧɚɬɶ, ɤɚɤ ɩɨɥɭɱɢɬɶ ɮɚɣɥ .lic, ɩɨɫɟ-
ɬɢɬɟ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɭ http://www.keysight.com/find/softwarelicense. 

ȼɫɬɚɜɶɬɟ ɮɥɷɲ-ɦɨɞɭɥɶ USB ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɝɧɟɡɞɨ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  System Configuration  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Options . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Install Options  . ɉɪɢɛɨɪ ɫɱɢɬɵɜɚɟɬ, ɩɨɞɬɜɟɪɠɞɚɟɬ ɢ ɭɫɬɚɧɚɜ-
ɥɢɜɚɟɬ ɨɩɰɢɢ. 

• ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɜɵɤɥɸɱɚɬɟɥɹ ɩɢɬɚɧɢɹ ɢ ɭɞɟɪɠɢɜɚɣɬɟ ɟɟ ɧɚɠɚɬɨɣ ɞɨ ɜɵɤɥɸɱɟɧɢɹ, ɡɚɬɟɦ ɩɟɪɟɡɚ-
ɩɭɫɬɢɬɟ ɩɪɢɛɨɪ. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɥɢɰɟɧɡɢɪɨɜɚɧɢɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɋɟɪɜɢɫɧɨɦɭ ɪɭɤɨɜɨɞɫɬɜɭ (Field-
Fox Service Manual) ɩɨ ɚɞɪɟɫɭ: http://na.support.keysight.com/fieldfox. 

22.6.2  Ɏɭɧɤɰɢɹ GPS 

Ɏɭɧɤɰɢɹ GPS (ɝɥɨɛɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɪɚɞɢɨɨɩɪɟɞɟɥɟɧɢɹ ɤɨɨɪɞɢɧɚɬ) ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɫɧɚɛɠɚɬɶ ɤɚɠɞɵɣ 
ɝɪɚɮɢɤ ɞɚɧɧɵɯ ɦɟɬɤɨɣ ɜɚɲɟɝɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɜ ɮɨɪɦɚɬɟ "ɲɢɪɨɬɚ/ɞɨɥɝɨɬɚ/ɜɨɡɜɵɲɟɧɢɟ". Эɬɨ ɦɨɠɟɬ 
ɨɤɚɡɚɬɶɫɹ ɩɨɥɟɡɧɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɡɦɟɪɟɧɢɣ ɧɚ ɜɵɲɤɚɯ ɫɨɬɨɜɨɣ ɫɜɹɡɢ ɢ ɞɪɭɝɢɯ ɚɧɬɟɧɧɚɯ ɜ ɭɞɚɥɟɧ-
ɧɵɯ ɦɟɫɬɚɯ. 
• Ɏɭɧɤɰɢɹ GPS ɫ ɨɩɰɢɟɣ 307 ɢɦɟɟɬɫɹ ɜɨ ɜɫɬɪɨɟɧɧɨɦ ɩɪɢɟɦɧɢɤɟ ɫ ɞɨɫɬɭɩɨɦ ɱɟɪɟɡ ɝɧɟɡɞɨɜɨɣ ɫɨɟɞɢ-
ɧɢɬɟɥɶ SMA ɧɚ ɜɟɪɯɧɟɣ ɩɚɧɟɥɢ. ɇɚ ɷɬɨɦ ɫɨɟɞɢɧɢɬɟɥɟ ɢɦɟɟɬɫɹ ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɦɟɳɟɧɢɹ 
3,3 ȼ, ɤɨɬɨɪɨɟ ɜɤɥɸɱɚɟɬɫɹ, ɤɨɝɞɚ ɮɭɧɤɰɢɹ GPS ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ Internal. Эɬɚ ɫɢɫɬɟɦɚ ɪɚɫɫɱɢɬɚ-
ɧɚ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɫ ɚɤɬɢɜɧɨɣ ɚɧɬɟɧɧɨɣ, ɧɚɩɪɢɦɟɪ, ɬɢɩɚ Keysight N9910X-825. 

• Ɏɭɧɤɰɢɹ GPS ɛɟɡ ɨɩɰɢɢ 307 ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɬɨɥɶɤɨ ɫ ɜɧɟɲɧɢɦ ɩɪɢɟɦɧɢɤɨɦ GPS, ɤɨɬɨɪɵɣ ɩɨ-
ɫɬɚɜɥɹɟɬɫɹ ɜɦɟɫɬɟ ɫ ɩɪɨɝɪɚɦɦɚɦɢ Microsoft "Streets and Trips" ɢ "AutoRoute". ɉɪɢɟɦɧɢɤ GPS ɧɟ ɩɨ-
ɫɬɚɜɥɹɟɬɫɹ ɤɨɦɩɚɧɢɟɣ Keysight. ɋ ɚɧɚɥɢɡɚɬɨɪɨɦ FieldFox ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢɟɦɧɢɤ GPS 
USB. ɉɨɷɬɨɦɭ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɩɪɢɨɛɪɟɬɟɧɢɢ ɩɨɫɥɟɞɧɟɣ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ ɝɟɨɝɪɚɮɢɱɟ-
ɫɤɢɯ ɤɚɪɬ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ GPS 

ɉɚɪɚɦɟɬɪɵ GPS ɨɞɢɧɚɤɨɜɵ ɤɚɤ ɫ ɨɩɰɢɟɣ 307, ɬɚɤ ɢ ɛɟɡ ɨɩɰɢɢ 307. ȼɚɲɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ GPS 
ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɞɩɨɱɬɟɧɢɣ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 22.5.2). 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  System Configuration  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  GPS  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  OFF  – ɨɬɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɢ GPS (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ). 

∗  External  – ɜɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɢ GPS ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɶɧɨɣ ɜɧɟɲɧɟɣ (ɩɪɢɨɛɪɟɬɚɟɦɨɣ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ) ɜɫɬɚɜɤɢ USB. ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ USB GPS 
ɧɚ ɫɨɟɞɢɧɢɬɟɥɹɯ USB. 

∗  Internal  – ɜɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɢ GPS ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɩɰɢɢ 307. ȼɫɬɪɨɟɧɧɚɹ ɮɭɧɤɰɢɹ GPS. 
ȼɚɪɢɚɧɬ Internal ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɤɨɝɞɚ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɭɫɬɚɧɨɜɥɟɧ 
ɧɚ GPS (ɫɦ. ɩɨɞɪɚɡɞɟɥ 22.6.3). Ɂɚ ɨɩɢɫɚɧɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ ɚɧɬɟɧɧɵ GPS 
ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɫɚɣɬɭ http://www.keysight.com/find/fieldfox.  

∗ Ʉɨɝɞɚ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ Internal ɢɥɢ External, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɢɫɤ ɫɩɭɬɧɢɤɨɜ ɜ ɩɨɥɟ ɡɪɟɧɢɹ ɩɪɢɟɦ-
ɧɨɣ ɚɧɬɟɧɧɵ. Ɏɭɧɤɰɢɹ GPS ɥɭɱɲɟ ɜɫɟɝɨ ɪɚɛɨɬɚɟɬ ɜɧɟ ɩɨɦɟɳɟɧɢɣ ɢ ɩɪɢ ɩɨɥɧɨɦ ɨɛɡɨɪɟ ɧɟɛɚ. 
Ʉɨɝɞɚ ɛɭɞɟɬ ɨɛɧɚɪɭɠɟɧɨ ɧɟɫɤɨɥɶɤɨ ɫɩɭɬɧɢɤɨɜ, ɩɨɹɜɥɹɟɬɫɹ ɢ ɩɨɫɬɨɹɧɧɨ ɨɛɧɨɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɣ 
ɷɤɪɚɧ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 233 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

 
 • Ʌɟɜɚɹ ɱɚɫɬɶ ɷɤɪɚɧɚ ɩɨɤɚɡɵɜɚɟɬ ɫɩɭɬɧɢɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɧɨɦɟɪ ɧɚ ɫɨɫɟɞɧɟɣ ɞɢɚɝɪɚɦɦɟ ɭɪɨɜ-
ɧɟɣ ɫɢɝɧɚɥɚ ɨɬ ɫɩɭɬɧɢɤɨɜ. 

•  Sync Clock ON OFF  – ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜɧɭɬɪɟɧɧɢɯ ɱɚɫɨɜ ɚɧɚɥɢɡɚɬɨɪɚ 
FieldFox ɩɨ ɷɬɚɥɨɧɭ ɜɪɟɦɟɧɢ GPS UTC. 

∗  ON  – ɑɚɫɵ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɫɢɧɯɪɨɧɢɡɢɪɭɟɬɫɹ ɢ ɤɨɪɪɟɤɬɢɪɭɸɬɫɹ ɩɪɢɦɟɪɧɨ ɪɚɡ ɜ ɫɟɤɭɧɞɭ 
ɩɨ ɜɪɟɦɟɧɢ ɱɚɫɨɜ GPS. Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɦɟɫɬɧɵɣ ɱɚɫɨɜɨɣ ɩɨɹɫ, ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 22.6.6. 

∗  OFF  – ɑɚɫɵ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɧɟ ɫɢɧɯɪɨɧɢɡɢɪɭɟɬɫɹ ɫ GPS. ɉɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɧɚ OFF 
ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɵɥɚ ɜɤɥɸɱɟɧɚ (ON) ɫɢɧɯɪɨɧɢɡɚɰɢɹ, ɞɚɬɚ ɢ ɜɪɟɦɹ ɧɟ ɜɨɡɜɪɚɳɚɸɬɫɹ ɤ ɭɫɬɚ-
ɧɨɜɤɚɦ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɞɨ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɱɚɫɨɜ. 

•  Display ON OFF  – ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɢɧɞɢɤɚɰɢɢ ɞɚɧɧɵɯ GPS ɜ ɝɥɚɜɧɨɦ ɨɤɧɟ ɚɧɚɥɢɡɚɬɨɪɚ 
FieldFox. 

•  Lat/Lon Format  – ɂɡɦɟɧɟɧɢɟ ɮɨɪɦɚɬɚ ɢɧɞɢɤɚɰɢɢ ɞɚɧɧɵɯ GPS ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 
ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  ddd°mm'ss.sss"  – ɝɪɚɞɭɫɵ, ɦɢɧɭɬɵ, ɫɟɤɭɧɞɵ (ɭɫɬɚɧɨɜɤɚ ɩɨ ɭɦɨɥɱɚɧɢɸ) 

∗  ddd°mm.mmmmm'  – ɝɪɚɞɭɫɵ, ɦɢɧɭɬɵ, ɞɪɨɛɧɵɟ ɦɢɧɭɬɵ 

∗  ddd.ddddddd°  – ɝɪɚɞɭɫɵ ɜ ɜɢɞɟ ɞɟɫɹɬɢɱɧɨɣ ɞɪɨɛɢ 

•  Elevation Unit  – ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɜɨɡɜɵɲɟɧɢɹ. ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  m  – ɦɟɬɪ 

∗  Feet  – ɮɭɬ 

ɋɨɫɬɨɹɧɢɟ GPS 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɮɭɧɤɰɢɹ GPS, ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɥɟ-
ɞɭɸɳɚɹ ɢɧɮɨɪɦɚɰɢɹ: 

 
 

ɋɥɟɞɭɸɳɢɟ ɡɧɚɱɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɵɲɟ ɜ ɤɪɚɫɧɨɦ ɤɪɭɠɤɟ, ɢɧɞɢɰɢɪɭɸɬ ɫɨɫɬɨɹɧɢɟ ɩɪɢɜɹɡɤɢ GPS: 

 

– ɜɤɥɸɱɟɧɚ ɮɭɧɤɰɢɹ GPS ɢ ɞɟɣɫɬɜɭɟɬ ɩɪɢɜɹɡɤɚ ɤ ɫɩɭɬɧɢɤɚɦ. 

– ɜɤɥɸɱɟɧɚ ɮɭɧɤɰɢɹ GPS, ɧɨ ɧɟ ɞɟɣɫɬɜɭɟɬ ɩɪɢɜɹɡɤɚ ɤ ɫɩɭɬɧɢɤɚɦ. 

– ɜɤɥɸɱɟɧɚ ɮɭɧɤɰɢɹ GPS, ɧɨ ɨɬɫɭɬɫɬɜɭɟɬ ɢɥɢ ɧɟ ɨɛɧɚɪɭɠɟɧ ɩɪɢɟɦɧɢɤ GPS. 

ɋɥɟɞɭɸɳɢɟ ɚɧɧɨɬɚɰɢɢ (ɜ ɫɢɧɟɦ ɤɪɭɠɤɟ) ɢɧɞɢɰɢɪɭɸɬ ɫɨɫɬɨɹɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɚɧɬɟɧɧɵ (ɧɚ ɜɟɪɯɧɟɣ ɩɚ-
ɧɟɥɢ): 

• Ant: INIT – ɫɨɫɬɨɹɧɢɟ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɚɧɬɟɧɧɵ. 

• Ant: OK – ɚɧɬɟɧɧɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɢ ɪɚɛɨɬɚɟɬ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 234 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• Ant: OPEN – ɚɧɬɟɧɧɚ ɨɬɫɭɬɫɬɜɭɟɬ ɢɥɢ ɧɟ ɪɚɛɨɬɚɟɬ. 
• Ant: SHORT – ɰɟɧɬɪɚɥɶɧɵɣ ɲɬɵɪɟɤ ɚɧɬɟɧɧɵ ɡɚɦɤɧɭɬ ɧɚ ɡɟɦɥɸ. ȼɧɭɬɪɟɧɧɹɹ ɫɯɟɦɚ ɩɨɞɚɱɢ ɫɦɟɳɟ-
ɧɢɹ ɜɵɤɥɸɱɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɧɚ ɦɢɧɭɬɭ, ɡɚɬɟɦ ɫɧɨɜɚ ɜɤɥɸɱɚɟɬɫɹ. ɑɬɨɛɵ ɛɵɫɬɪɨ ɜɨɡɨɛɧɨɜɢɬɶ ɩɨɞɚɱɭ 
ɫɦɟɳɟɧɢɹ, ɜɵ ɦɨɠɟɬɟ ɧɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  GPS OFF  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚ-
ɜɢɲɭ  GPS Internal  . 

ɋɨɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɩɪɢ ɜɤɥɸɱɟɧɧɨɣ ɮɭɧɤɰɢɢ GPS 

ɉɪɢ ɫɨɯɪɚɧɟɧɢɢ ɞɚɧɧɵɯ ɜ ɮɚɣɥɚɯ ɬɢɩɚ *.csv, *SnP, State ɢ State+Trace ɫɨɯɪɚɧɹɸɬɫɹ ɬɚɤɠɟ ɞɚɧɧɵɟ 
ɤɨɨɪɞɢɧɚɬ ɢ ɱɚɫɨɜ GPS. ȼ ɦɨɦɟɧɬ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɚ ɩɨɹɜɥɹɟɬɫɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ, ɟɫɥɢ ɮɭɧɤɰɢɹ 
GPS ɜɤɥɸɱɟɧɚ, ɧɨ ɧɟ ɞɟɣɫɬɜɭɟɬ ɩɪɢɜɹɡɤɚ ɤ ɫɩɭɬɧɢɤɚɦ, ɢɥɢ ɟɫɥɢ ɮɭɧɤɰɢɹ GPS ɜɤɥɸɱɟɧɚ, ɧɨ ɮɢɡɢɱɟ-
ɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ ɫɢɝɧɚɥ GPS. 

ɇɢɠɟ ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɮɚɣɥɚ S1P ɫ ɞɚɧɧɵɦɢ GPS: 

  

22.6.3  ɂɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 

ȼɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɨɱɧɵɯ ɢ 
ɫɬɚɛɢɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɢ ɫɬɚɛɢɥɶɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜɵ ɦɨɠɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɧɟɲɧɢɣ ɜɵɫɨɤɨɫɬɚɛɢɥɶɧɵɣ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 10 ɆȽɰ ɢɥɢ ɩɪɟɰɢɡɢɨɧɧɵɣ ɯɪɨ-
ɧɢɪɭɸɳɢɣ ɫɢɝɧɚɥ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɫɬɪɨɟɧɧɚɹ ɮɭɧɤɰɢɹ GPS (ɨɩɰɢɹ 307). 

ɍɫɬɚɧɨɜɤɚ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ ɩɨɫɥɟ ɨɩɟɪɚɰɢɣ Preset ɢ Mode Preset, ɢ 
ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɩɚɦɹɬɢ ɜ ɤɚɱɟɫɬɜɚ ɱɚɫɬɢ ɫɨɫɬɨɹɧɢɹ ɩɪɢɛɨɪɚ. ɉɪɢ ɜɨɡɨɛɧɨɜɥɟɧɢɢ ɪɚɛɨɬɵ ɩɨɫɥɟ ɞɟɠɭɪ-
ɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (Stand By) ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɫɨɨɛɳɟɧɢɟ Unlock, ɩɨɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢɜɹɡɤɚ ɤ 
ɜɧɟɲɧɟɦɭ ɢɫɬɨɱɧɢɤɭ ɢɥɢ ɤ ɢɫɬɨɱɧɢɤɭ GPS. 

Ʉɚɤ ɜɵɛɪɚɬɶ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  System Configuration  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Frequency Ref  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Freq Ref Source  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Int  – ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. 

∗  Ext  – ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. ɉɪɢɫɨɟɞɢɧɢɬɟ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 
10 ɆȽɰ ɤ ɝɧɟɡɞɨɜɨɦɭ ɫɨɟɞɢɧɢɬɟɥɸ SMA Ref In/Trig In ɧɚ ɜɟɪɯɧɟɣ ɩɚɧɟɥɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 
ɉɪɨɰɟɞɭɪɚ ɩɪɢɜɹɡɤɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɤ ɜɧɟɲɧɟɦɭ ɢɫɬɨɱɧɢɤɭ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɦɨɠɟɬ ɡɚ-
ɧɹɬɶ ɞɨ ɞɟɫɹɬɢ ɫɟɤɭɧɞ 

∗  GPS  – ɷɬɨɬ ɜɚɪɢɚɧɬ ɜɨɡɦɨɠɟɧ ɬɨɥɶɤɨ ɫɨ ɜɫɬɪɨɟɧɧɨɣ ɮɭɧɤɰɢɟɣ GPS (ɨɩɰɢɹ 307). ɉɪɢ ɜɵɛɨɪɟ 
ɷɬɨɝɨ ɜɚɪɢɚɧɬɚ ɧɟɦɟɞɥɟɧɧɨ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɹ GPS ɢ ɧɚɱɢɧɚɟɬɫɹ ɩɨɢɫɤ ɫɩɭɬɧɢɤɨɜ. 
Ʉɨɝɞɚ ɛɭɞɭɬ ɧɚɣɞɟɧɵ ɫɩɭɬɧɢɤɢ, ɩɪɟɰɢɡɢɨɧɧɵɣ ɯɪɨɧɢɪɭɸɳɢɣ ɫɢɝɧɚɥ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɧɚɩɪɹɦɭɸ, 
ɚ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɤɨɪɪɟɤɰɢɢ ɚɛɫɨɥɸɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɫ ɩɟɪɢɨ-
ɞɢɱɧɨɫɬɶɸ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɜ ɫɟɤɭɧɞɭ. 

Ɋɟɠɢɦ ɨɬɥɨɠɟɧɧɨɣ ɤɨɪɪɟɤɰɢɢ (Hold-over) 

ɉɪɢ ɩɨɬɟɪɟ ɫɢɝɧɚɥɚ GPS ɩɨɫɥɟɞɧɢɣ ɨɬɫɱɟɬ GPS ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɬɥɨɠɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɤɨɪ-
ɪɟɤɰɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. Ɉɬɥɨɠɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɪɪɟɤɰɢɢ ɩɟɪɟɫɬɚɟɬ ɩɪɢɦɟ-
ɧɹɬɶɫɹ, ɚ ɜɦɟɫɬɨ ɧɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɚɜɨɞɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɡɧɚɱɟɧɢɹ ɤɨɪɪɟɤɰɢɢ, ɤɨɝɞɚ ɜɨɡɧɢɤɚɟɬ ɨɞɧɨ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

• ɤɨɝɞɚ ɜɵɤɥɸɱɚɟɬɫɹ ɮɭɧɤɰɢɹ GPS; 

• ɤɨɝɞɚ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɤɥɸɱɟɧɢɟ ɧɚ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ; 

• ɤɨɝɞɚ ɜɨɡɨɛɧɨɜɥɹɟɬɫɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɢɥɢ ɩɪɟɛɵɜɚ-
ɧɢɹ ɜ ɞɟɠɭɪɧɨɦ ɫɨɫɬɨɹɧɢɢ (Stand By). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 235 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɋɨɫɬɨɹɧɢɟ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 

Ʉɨɝɞɚ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɭɫɬɚɧɨɜɥɟɧ ɧɚ Ext ɢɥɢ GPS, ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɷɤɪɚɧɚ ɩɨɹɜɥɹɟɬɫɹ 
ɨɞɧɚ ɢɡ ɫɥɟɞɭɸɳɢɯ ɚɧɧɨɬɚɰɢɣ: 

•  EXT R  – ɜɵɛɪɚɧ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. 

•  GPS R  – ɜɵɛɪɚɧ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ GPS. 

•  GPS H  – ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɫ ɩɨɫɥɟɞɧɢɦ ɨɬɫɱɟɬɨɦ ɨɬɥɨɠɟɧɧɨɣ 
ɤɨɪɪɟɤɰɢɢ. 

ȿɫɥɢ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɧɟ ɨɛɧɚɪɭɠɢɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɢɝɧɚɥ Ext ɢɥɢ GPS, ɬɨ ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ 
ɭɝɥɭ ɨɛɥɚɫɬɢ ɦɚɫɲɬɚɛɧɨɣ ɫɟɬɤɢ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ  Ext Ref UNLOCKED  .Эɬɨ ɦɨɠɟɬ ɫɥɭɱɚɬɶɫɹ 
ɜ ɥɸɛɨɣ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɢɬɭɚɰɢɣ: 

• Ɉɬɫɭɬɫɬɜɢɟ ɫɢɝɧɚɥɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. 

• ɇɚɥɢɱɢɟ ɫɥɚɛɨɝɨ ɢɥɢ ɨɱɟɧɶ ɫɢɥɶɧɨɝɨ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɥɭɱ-
ɲɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɭɪɨɜɟɧɶ ɷɬɨɝɨ ɫɢɝɧɚɥɚ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ –5 ɞȻɦ ɞɨ +5 ɞȻɦ. 

• ɇɟɩɪɚɜɢɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ. 

ɑɬɨɛɵ ɨɰɟɧɢɬɶ ɨɠɢɞɚɟɦɭɸ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ, ɨɛɪɚ-
ɳɚɣɬɟɫɶ ɤ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɫɦ. ɉɪɢɥɨɠɟɧɢɟ ȼ). 

ȼɵɯɨɞ ɫɢɝɧɚɥɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 

ɋɢɝɧɚɥ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɦɨɠɧɨ ɫɧɹɬɶ ɫ ɜɵɯɨɞɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ Ref/Trig ɧɚ 
ɩɪɚɜɨɣ ɛɨɤɨɜɨɣ ɩɚɧɟɥɢ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 2.7.3). ɉɨɥɶɡɭɣɬɟɫɶ ɷɬɢɦ ɫɢɝɧɚɥɨɦ ɜ ɤɚɱɟɫɬɜɟ ɨɛɳɟɝɨ ɫɢɝɧɚɥɚ 
ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɡɦɟɪɟɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɧɟɲɧɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

22.6.4  ɂɫɬɨɱɧɢɤ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɨɩɰɢɹ 309) 

Ⱦɥɹ ɩɢɬɚɧɢɹ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤɨ-
ɬɨɪɵɣ ɪɟɚɥɢɡɭɟɬɫɹ ɫ ɨɩɰɢɟɣ 309. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɢɫɬɨɱɧɢɤɚ: 8 ȼɬ. 
ɇɚɩɪɹɠɟɧɢɟ ɜɵɜɨɞɢɬɫɹ ɱɟɪɟɡ ɲɬɵɪɟɜɨɣ ɫɨɟɞɢɧɢɬɟɥɶ SMB, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɥɟɜɨɣ ɛɨɤɨɜɨɣ ɩɚɧɟɥɢ 
(ɫɦ. ɩɨɞɪɚɡɞɟɥ 2.7.4). ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɜɵɩɭɫɤɚɟɬɫɹ ɤɚɛɟɥɶ ɩɢɬɚɧɢɹ ɫ 
ɝɧɟɡɞɨɜɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ SMB ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɲɬɵɪɟɜɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ BNC ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ (ɧɨ-
ɦɟɪ ɞɥɹ ɡɚɤɚɡɚ N9910X-713). 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɫɬɪɨɤɚ ɫɨɫɬɨɹɧɢɹ. 

   
ɋɬɪɨɤɚ ɫɨɫɬɨɹɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 

 
1) Voltage Source – ɫɨɫɬɨɹɧɢɟ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ: ON, OFF, TRIPPED 

2) Voltage – ɭɫɬɚɧɨɜɤɚ ɧɚɩɪɹɠɟɧɢɹ ɨɬ 1,00 ȼ ɞɨ 32,00 ɫ ɪɚɡɪɟɲɟɧɢɟɦ 0,01 ȼ 

3) Current – ɬɨɤ ɜ ɚɦɩɟɪɚɯ, ɩɨɬɪɟɛɥɹɟɦɵɣ ɨɬ ɢɫɬɨɱɧɢɤɚ 

4) Max Current – ɤɨɧɫɟɪɜɚɬɢɜɧɚɹ ɨɰɟɧɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ, ɜɨɡɦɨɠɧɨɝɨ ɩɪɢ ɞɚɧɧɨɣ ɭɫɬɚ-
ɧɨɜɤɟ ɧɚɩɪɹɠɟɧɢɹ. Эɬɨ ɦɨɠɟɬ ɧɟɫɤɨɥɶɤɨ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɪɟɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  System Configuration  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Voltage Source  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Source ON OFF  , ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ ɢɥɢ ɜɵɤɥɸɱɢɬɶ ɜɵɯɨɞ ɢɫ-
ɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Voltage x.xx V  . ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬ 0,001 ȼ ɞɨ 

32 ȼ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ, ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 236 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

•  Clear Overload  – ȼ ɫɥɭɱɚɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɫɨɫɬɨɹɧɢɟ "TRIPPED") ɧɚɠɦɢɬɟ 
ɷɬɭ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɫɧɨɜɚ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ 
 Source ON  . 

•  Status Line ON OFF  – ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɨɬɨɛɪɚɠɟɧɢɹ ɫɬɪɨɤɢ ɫɨɫɬɨɹɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹ-
ɠɟɧɢɹ. ɋɬɪɨɤɚ ɫɨɫɬɨɹɧɢɹ ɜɫɟɝɞɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɚ ɧɚ-
ɩɪɹɠɟɧɢɹ. 

22.6.5  ɍɪɨɜɟɧɶ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ 

ɉɨ ɫɨɨɛɪɚɠɟɧɢɹɦ ɫɟɤɪɟɬɧɨɫɬɢ ɜɵ ɦɨɠɟɬɟ ɡɚɩɪɟɬɢɬɶ ɢɧɞɢɤɚɰɢɸ ɱɚɫɬɨɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɷɤɪɚɧɟ 
ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɜ ɪɟɠɢɦɚɯ SA, NA ɢɥɢ ɋȺɌ. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɭɪɨɜɟɧɶ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  System Configuration  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Security Level  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  None  – ɢɧɞɢɰɢɪɭɸɬɫɹ ɜɫɟ ɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 
∗  High  – ɢɧɮɨɪɦɚɰɢɹ ɨ ɱɚɫɬɨɬɟ ɭɞɚɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɞɚɧɧɵɯ: 

– Ⱥɧɧɨɬɚɰɢɢ ɞɢɫɩɥɟɹ 

– Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

– Ɉɬɨɛɪɚɠɟɧɢɟ ɦɚɪɤɟɪɨɜ ɢ ɬɚɛɥɢɰɚ ɦɚɪɤɟɪɨɜ 
– ɋɜɨɣɫɬɜɚ ɤɚɥɢɛɪɨɜɤɢ 

– ȼɫɟ ɬɚɛɥɢɰɵ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 
– Ɍɚɛɥɢɰɵ ɩɪɟɞɟɥɶɧɵɯ ɥɢɧɢɣ 

– ȼɫɟ ɫɨɯɪɚɧɟɧɧɵɟ ɮɚɣɥɵ .png 

∗ Ʌɸɛɚɹ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɨɩɟɪɚɰɢɣ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɱɚɫɬɨɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ: 

 ɍɫɬɚɧɨɜɤɚ ɧɚ  None  , Preset, Mode Preset ɢɥɢ ɩɟɪɟɡɚɩɭɫɤ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

22.6.6  ɍɫɬɚɧɨɜɤɚ ɞɚɬɵ, ɜɪɟɦɟɧɢ, ɮɨɪɦɚɬɚ ɢɧɞɢɤɚɰɢɢ ɢ ɱɚɫɨɜɨɝɨ ɩɨɹɫɚ 

ɍɫɬɚɧɨɜɢɬɟ ɦɟɫɬɧɨɟ ɜɪɟɦɹ ɢ ɞɚɬɭ, ɮɨɪɦɚɬ ɢɧɞɢɤɚɰɢɢ ɜɪɟɦɟɧɢ ɢ ɞɚɬɵ, ɚ ɬɚɤɠɟ ɱɚɫɨɜɨɣ ɩɨɹɫ. ɍɤɚɡɚ-
ɧɢɟ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɮɚɣɥɨɜ, ɡɚɧɟɫɟɧɧɵɯ ɜ ɩɚɦɹɬɶ. 
ȿɫɥɢ ɷɬɢ ɭɫɬɚɧɨɜɤɢ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɞɩɨɱɬɟɧɢɣ (Preferences), ɬɨ ɨɧɢ ɫɛɪɚɫɵɜɚɸɬɫɹ ɩɨ-
ɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

Ɇɨɠɧɨ ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɚɬɭ ɢ ɜɪɟɦɹ ɩɭɬɟɦ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɫɨ ɫɩɭɬɧɢɤɚɦɢ GPS (ɫɦ. ɩɨɞɪɚɡɞɟɥ 
22.6.2). 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɞɚɬɭ, ɜɪɟɦɹ, ɮɨɪɦɚɬ ɢɧɞɢɤɚɰɢɢ ɢ ɱɚɫɨɜɨɣ ɩɨɹɫ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  System Configuration  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Date and Time  . 

• ɉɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   , ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɩɨɞɥɟɠɚɳɭɸ ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ ɫɬɪɨɤɭ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  . 

• ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɜɵɛɟɪɢɬɟ ɩɨɥɟ, ɩɨɞɥɟɠɚɳɟɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ. 

• Ɉɬɪɟɞɚɤɬɢɪɭɣɬɟ ɷɬɨ ɩɨɥɟ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɢɥɢ ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ. 

• ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Cancel  (ɨɬɦɟɧɢɬɶ) ɢɥɢ  Done  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done  , ɱɬɨɛɵ ɜɵɣɬɢ ɢɡ ɩɪɨɰɟɞɭɪɵ ɭɫɬɚɧɨɜɤɢ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ. 
ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɛɧɨɜɥɹɟɬɫɹ ɢɧɞɢɤɚɰɢɹ ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɷɤɪɚɧɚ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɷɬɨ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢ ɜɜɨɞɟ, ɭɫɬɚɧɨɜɤɚ ɡɧɚɱɟɧɢɹ > 2088 ɧɟ ɨɛɧɨɜɥɹɟɬɫɹ ɧɚ ɷɤɪɚɧɟ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 237 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

22.6.7  ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ LAN 

ɋɤɨɧɮɢɝɭɪɢɪɭɣɬɟ ɩɚɪɚɦɟɬɪɵ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ (LAN) ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɩɪɨɝɪɚɦɦɨɣ Data Link. Ɂɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɨɝɪɚɦɦɟ Data Link ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɟ: 

 www.keysight.com/find/fieldfoxsupport 
 

 

ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ LAN 

Ʉɚɤ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ LAN 

ɉɟɪɜɵɟ ɬɪɢ ɭɫɬɚɧɨɜɤɢ "Current …" ɧɟ ɞɨɩɭɫɤɚɸɬ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  System Configuration  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  LAN  . 

• ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɜɵɛɟɪɢɬɟ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɩɭɧɤɬɨɜ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɭɸ ɤɥɚɜɢɲɭ  Edit  . 

∗ Hostname – ɂɡɦɟɧɢɬɟ ɢɦɹ ɯɨɫɬɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɚɞɪɟɫɚɰɢɢ ɤ ɚɧɚɥɢɡɚɬɨɪɭ 
FieldFox, ɟɫɥɢ ɜɚɲ ɫɟɪɜɟɪ ɩɨɞɞɟɪɠɢɜɚɟɬ ɷɬɭ ɮɭɧɤɰɢɸ. ɉɪɢɧɹɬɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɦɹ ɯɨɫɬɚ ɝɟɧɟ-
ɪɢɪɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

∗ Obtain IP (ɩɨɥɭɱɢɬɶ IP-ɚɞɪɟɫ) – ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗ DHCP – IP-ɚɞɪɟɫ ɧɚɡɧɚɱɚɟɬɫɹ ɞɢɧɚɦɢɱɟɫɤɢ. ȿɫɥɢ ɜɚɲ ɫɟɪɜɟɪ ɩɨɞɞɟɪɠɢɜɚɟɬ ɷɬɭ ɮɭɧɤɰɢɸ, ɬɨ 

IP-ɚɞɪɟɫ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɧɚɡɧɚɱɚɟɬɫɹ ɜɫɹɤɢɣ ɪɚɡ ɩɪɢ ɟɝɨ ɜɤɥɸɱɟɧɢɢ. 

∗ Static – ɍɫɬɚɧɨɜɢɬɟ IP-ɚɞɪɟɫ ɜɪɭɱɧɭɸ. Эɬɨɬ ɚɞɪɟɫ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ, ɩɨɤɚ ɜɵ ɟɝɨ ɧɟ ɢɡ-
ɦɟɧɢɬɟ. 

∗ Static IP Address – ȼɜɟɞɢɬɟ IP-ɚɞɪɟɫ (ɜɤɥɸɱɚɹ ɬɨɱɤɢ) ɜ ɮɨɪɦɚɬɟ nnn.nnn.nnn.nnn 

∗ Static Subnet Mask – ȼɜɟɞɢɬɟ ɦɚɫɤɭ ɩɨɞɫɟɬɢ (ɜɤɥɸɱɚɹ ɬɨɱɤɢ) ɜ ɮɨɪɦɚɬɟ nnn.nnn.nnn.nnn 

∗ Static Gateway – ȼɜɟɞɢɬɟ ɫɬɚɬɢɱɟɫɤɢɣ ɦɟɠɫɟɬɟɜɨɣ ɢɧɬɟɪɮɟɣɫ (ɜɤɥɸɱɚɹ ɬɨɱɤɢ) ɜ ɮɨɪɦɚɬɟ 
nnn.nnn.nnn.nnn 

∗ Apply Settings – ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɦɟɧɟɧɢɹ ɷɬɢɯ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ: 
∗ Power Up – ɍɤɚɡɚɧɧɵɟ ɜɵɲɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜɜɨɞɹɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 
ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

∗ Now – ɍɤɚɡɚɧɧɵɟ ɜɵɲɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜɜɨɞɹɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɑɬɨɛɵ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ LAN ɨɫɬɚɜɚɥɢɫɶ ɧɟɢɡɦɟɧɧɵɦɢ ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ, ɩɟɪɟɤɥɸɱɢɬɟ ɩɭɧɤɬ 
Apply Settings ɧɚ Now, ɡɚɬɟɦ ɫɧɨɜɚ ɧɚ Power Up. ȼɵ ɭɜɢɞɢɬɟ ɫɨɨɛɳɟɧɢɟ, ɭɤɚɡɵɜɚɸɳɟɟ ɧɚ ɬɨ, ɱɬɨ ɜ ɩɚɦɹɬɶ 
ɡɚɧɟɫɟɧ ɮɚɣɥ LANconfig. 

• ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɷɬɨɣ ɩɪɨɰɟɞɭɪɵ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done Edit  . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 238 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

22.7 ɋɟɪɜɢɫɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ 

Ɇɟɧɸ ɫɟɪɜɢɫɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɡɨɜɚ ɧɚ ɷɤɪɚɧ ɢɧɮɨɪɦɚɰɢɢ, ɨɬɧɨɫɹɳɟɣɫɹ ɤ 
ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ. ɑɬɨɛɵ ɨɛɪɚɬɢɬɶɫɹ ɤ ɩɭɧɤɬɚɦ ɷɬɨɝɨ ɦɟɧɸ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  , 

ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Service Diagnostics  . 

ɋɢɫɬɟɦɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 

Ɍɚɛɥɢɰɚ System Information ɫɨɞɟɪɠɢɬ ɜɚɠɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɚɲɟɦ ɩɪɢɛɨɪɟ. ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦɢ ɹɜ-
ɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

• Model Number – ɦɨɞɟɥɶ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox 

• Serial Number – ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɵɣ ɧɨɦɟɪ ɜɚɲɟɝɨ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox 

• Firmware Release – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɜ ɞɚɧɧɨɟ ɜɪɟɦɹ ɜɟɪɫɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ. ɑɬɨɛɵ ɩɪɨɜɟɪɢɬɶ, 
ɹɜɥɹɟɬɫɹ ɥɢ ɷɬɚ ɜɟɪɫɢɹ ɧɨɜɟɣɲɟɣ, ɩɨɫɟɬɢɬɟ ɫɚɣɬ www.keysight.com/find/fieldfoxsupport. 

• Network Identity – ɫɟɬɟɜɨɟ ɢɦɹ ɢ ɬɟɤɭɳɢɣ IP-ɚɞɪɟɫ ɜɚɲɟɝɨ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox 

ɀɭɪɧɚɥ ɪɟɝɢɫɬɪɚɰɢɢ ɨɲɢɛɨɤ (Error Log) 

ɀɭɪɧɚɥ ɪɟɝɢɫɬɪɚɰɢɢ ɨɲɢɛɨɤ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ, ɤɨɬɨɪɚɹ ɩɨɹɜɥɹɥɚɫɶ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ 
FieldFox. ɋɚɦɚɹ ɩɨɫɥɟɞɧɹɹ ɢɧɮɨɪɦɚɰɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɚɛɥɢɰɵ. ɑɬɨɛɵ ɭɞɚɥɢɬɶ ɷɬɭ ɢɧ-
ɮɨɪɦɚɰɢɸ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Clear Errors  . 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ (Battery) 

Ɂɚ ɨɩɢɫɚɧɢɟɦ ɷɬɨɣ ɬɚɛɥɢɰɵ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 25.1. 

ȼɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ (Internal Temperatures) 

Ɉɩɢɫɚɧɢɟ ɞɚɧɧɵɯ ɷɬɨɣ ɬɚɛɥɢɰɵ ɢ ɦɟɪ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɛɨɪɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɩɪɢɜɟɞɟ-
ɧɨ ɜ ɪɚɡɞɟɥɟ 2.5. 

ɋɬɢɪɚɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɞɚɧɧɵɯ 

ȼɫɟ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɜɵ ɡɚɩɢɫɚɥɢ ɜ ɚɧɚɥɢɡɚɬɨɪ FieldFox, ɦɨɠɧɨ ɫɬɟɪɟɬɶ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ. ȼɚɦ ɩɪɢ-
ɞɟɬɫɹ ɞɟɥɚɬɶ ɷɬɨ, ɟɫɥɢ ɜɚɲ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɟɤɪɟɬɧɨɣ ɨɛɫɬɚɧɨɜɤɟ ɢ ɬɪɟɛɭɟɬ ɪɟɝɭɥɹɪɧɨɝɨ ɫɬɢɪɚ-
ɧɢɹ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɵɯ ɞɚɧɧɵɯ. 
ȼɫɟ ɞɚɧɧɵɟ ɭɞɚɥɹɸɬɫɹ ɢɡ ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɡɞɟɥɚ "UserData". Эɬɨɬ ɪɚɡɞɟɥ ɫɨɞɟɪɠɢɬ ɮɚɣɥɵ State ɢ 
Trace + State (*.sta), ɜɫɟ ɮɚɣɥɵ ɞɚɧɧɵɯ (*.csv, .snp), ɜɫɟ ɮɚɣɥɵ ɢɡɨɛɪɚɠɟɧɢɣ (.png), ɜɫɟ ɮɚɣɥɵ Cal 
Kit ɢ ɜɫɟ ɮɚɣɥɵ Cable. 

ɉɪɢ ɷɬɨɦ ɧɟ ɫɬɢɪɚɸɬɫɹ ɞɚɧɧɵɟ ɧɚ ɜɧɟɲɧɟɦ ɧɨɫɢɬɟɥɟ, ɟɫɥɢ ɨɧ ɜɫɬɚɜɥɟɧ (ɤɚɪɬɚ ɩɚɦɹɬɢ mini-SD ɢɥɢ 
ɮɥɷɲ-ɦɨɞɭɥɶ USB). 

ɇɟ ɫɬɢɪɚɟɬɫɹ ɞɢɪɟɤɬɨɪɢɹ "Lost Clusters" ɢ ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɧɟɣ ɮɚɣɥɵ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɹɜɥɹɸɬɫɹ ɱɚ-
ɫɬɶɸ ɫɚɦɨɩɨɞɞɟɪɠɚɧɢɹ ɫɢɫɬɟɦɵ. 

Ʉɚɤ ɫɬɟɪɟɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɞɚɧɧɵɟ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Service Diagnostics  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Advanced  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Erase User Data  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Confirm Erase  . 

• ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ: 

∗ ɂɡ ɪɚɡɞɟɥɚ "UserData" ɭɞɚɥɹɸɬɫɹ ɜɫɟ ɮɚɣɥɵ ɢ ɞɢɪɟɤɬɨɪɢɢ. 

∗ ȼɨ ɜɫɟ ɫɜɨɛɨɞɧɵɟ ɛɥɨɤɢ ɷɬɨɝɨ ɪɚɡɞɟɥɚ ɡɚɩɢɫɵɜɚɟɬɫɹ ɛɨɥɶɲɨɣ ɮɚɣɥ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɧɭɥɟɣ. 

∗ ɍɞɚɥɹɟɬɫɹ ɷɬɨɬ ɛɨɥɶɲɨɣ ɮɚɣɥ. ȼɫɟ ɛɥɨɤɢ, ɨɫɜɨɛɨɞɢɜɲɢɟɫɹ ɩɪɢ ɭɞɚɥɟɧɢɢ ɷɬɨɝɨ ɮɚɣɥɚ, ɫɧɨɜɚ 
ɞɨɫɬɭɩɧɵ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

∗ Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɩɟɪɟɡɚɝɪɭɠɚɟɬɫɹ, ɱɬɨ ɭɩɪɚɜɥɹɟɬ ɜɧɨɜɶ ɨɫɜɨɛɨɞɢɜɲɢɦɢɫɹ ɞɚɧɧɵɦɢ ɢ ɩɟɪɟ-
ɡɚɩɢɫɵɜɚɟɬ ɮɚɣɥɵ ɡɚɜɨɞɫɤɢɯ ɤɚɥɢɛɪɨɜɨɱɧɵɯ ɤɨɦɩɥɟɤɬɨɜ ɢ ɤɚɛɟɥɟɣ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 239 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

24 ɍɩɪɚɜɥɟɧɢɟ ɮɚɣɥɚɦɢ 

Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɦɨɠɟɬ ɫɨɯɪɚɧɹɬɶ ɜ ɩɚɦɹɬɢ ɮɚɣɥɵ ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ: 
• Ɍɟɤɭɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢ ɤɚɥɢɛɪɨɜɤɭ 
• Ⱦɚɧɧɵɟ ɝɪɚɮɢɤɨɜ (*.csv ɢ *.S1P) 

• ɂɡɨɛɪɚɠɟɧɢɹ ɷɤɪɚɧɚ FieldFox 

Ɏɚɣɥɵ ɦɨɠɧɨ ɫɨɯɪɚɧɹɬɶ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ, ɧɚ ɮɥɷɲ-ɦɨɞɭɥɟ USB ɢ ɧɚ ɤɚɪɬɟ ɩɚɦɹɬɢ microSD. 
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24.1 ɋɨɯɪɚɧɟɧɢɟ ɢ ɜɵɡɨɜ ɮɚɣɥɨɜ 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɏɚɣɥɵ ɫɨɫɬɨɹɧɢɹ FieldFox ɦɨɠɧɨ ɫɨɯɪɚɧɹɬɶ ɧɚ ɫɨɜɦɟɫɬɢɦɵɯ ɦɨɞɟɥɹɯ ɩɨ ɩɪɢɧɰɢɩɭ "ɧɚɢɛɨɥɶɲɟɝɨ ɭɫɩɟɯɚ". Ʉ ɫɨ-
ɜɦɟɫɬɢɦɵɦ ɦɨɞɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

• Ɇɨɞɟɥɢ N991x (VNA/SA) 

• Ɇɨɞɟɥɢ N992x (VNA) 

• Ɇɨɞɟɥɢ N993x (SA) 

24.1.1  ɋɨɯɪɚɧɟɧɢɟ ɮɚɣɥɨɜ 

Ʉɚɤ ɫɨɯɪɚɧɢɬɶ ɮɚɣɥ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Save/Recall  9  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Save  . 

• ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ (ɫɦ. ɫɥɟɞɭɸɳɢɣ ɪɢɫɭɧɨɤ) ɩɪɨɜɟɪɶɬɟ ɬɢɩ ɩɨɞɥɟɠɚɳɟ-
ɝɨ ɫɨɯɪɚɧɟɧɢɸ ɮɚɣɥɚ (File Type) ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ (Device), ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ 
ɮɚɣɥɚ (Internal, USB, Storage Card). Ʉɚɤ ɢɡɦɟɧɢɬɶ ɷɬɢ ɭɫɬɚɧɨɜɤɢ, ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 24.1.3). 

• Ɂɚɬɟɦ ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɬɟɤɫɬɨɜɵɦ ɪɟɞɚɤɬɨɪɨɦ ɞɥɹ ɭɤɚɡɚɧɢɹ ɢɦɟɧɢ ɮɚɣɥɚ. 

Ʉɚɤ ɩɨɥɶɡɨɜɚɬɶɫɹ ɬɟɤɫɬɨɜɵɦ ɪɟɞɚɤɬɨɪɨɦ FieldFox 

Ɍɟɤɫɬɨɜɵɦ ɪɟɞɚɤɬɨɪɨɦ FieldFox ɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɢɦɟɧɢ ɮɚɣɥɚ. Эɬɨɬ 
ɬɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɤɠɟ ɞɥɹ ɞɪɭɝɢɯ ɮɭɧɤɰɢɣ ɫɨɡɞɚɧɢɹ ɧɚɞɩɢɫɟɣ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɫɨɡ-
ɞɚɧɢɹ ɡɚɝɨɥɨɜɤɚ, ɩɪɟɮɢɤɫɚ ɢɥɢ ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

• ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Select  , ɱɬɨɛɵ ɞɨɛɚɜɢɬɶ ɜɵɞɟɥɟɧɧɵɣ ɤɭɪɫɨɪɨɦ ɫɢɦɜɨɥ ɜ 
ɤɨɧɟɰ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɢɦɟɧɢ ɮɚɣɥɚ. 

• ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Backspace  , ɱɬɨɛɵ ɭɞɚɥɢɬɶ ɩɨɫɥɟɞɧɢɣ ɫɢɦɜɨɥ ɢɡ ɬɟɤɭɳɟɝɨ 
ɢɦɟɧɢ ɮɚɣɥɚ. 

• ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Clear  , ɱɬɨɛɵ ɫɬɟɪɟɬɶ ɬɟɤɭɳɟɟ ɢɦɹ ɮɚɣɥɚ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 240 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɉɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ (File, Site ɢ ɬ.ɞ.) ɦɨɠɧɨ ɜɵɛɢɪɚɬɶ, ɤɚɤ ɨɬɞɟɥɶɧɵɟ ɫɢɦɜɨɥɵ. 
Ɇɨɠɧɨ ɬɚɤɠɟ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɷɬɢ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 24.1.6). 

 

   

Ɍɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ FieldFox. Ɍɟɤɭɳɢɦ ɢɦɟɧɟɦ ɮɚɣɥɚ ɹɜɥɹɟɬɫɹ GF2. Ʉɭɪɫɨɪ  
ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɤɥɸɱɟɜɨɦ ɫɥɨɜɟ GF. Ɏɚɣɥ ɫɨɯɪɚɧɹɟɬɫɹ ɧɚ USB  
(ɮɥɷɲ-ɦɨɞɭɥɶ). Ɍɢɩɨɦ ɮɚɣɥɚ ɹɜɥɹɟɬɫɹ "Picture" (ɢɡɨɛɪɚɠɟɧɢɟ). 

Ʉɚɤ ɩɟɪɟɦɟɳɚɬɶ ɤɭɪɫɨɪ 

• ɉɨɥɶɡɭɣɬɟɫɶ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɪɫɨɪɚ ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ. Ʉɨɝɞɚ ɤɭɪɫɨɪ ɞɨɯɨɞɢɬ 
ɞɨ ɤɨɧɰɚ ɫɬɪɨɤɢ, ɨɧ ɩɟɪɟɯɨɞɢɬ ɧɚ ɞɪɭɝɭɸ ɫɬɪɨɤɭ. 

• Ⱦɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɪɫɨɪɚ ɜɜɟɪɯ-ɜɧɢɡ ɩɨ ɫɬɪɨɤɚɦ ɩɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   . 

ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɜɜɨɞɚ ɬɟɤɭɳɟɝɨ ɢɦɟɧɢ ɮɚɣɥɚ 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done  , ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɮɚɣɥ ɫ ɡɚɞɚɧɧɵɦ ɢɦɟɧɟɦ. ȿɫɥɢ ɭɠɟ 
ɫɭɳɟɫɬɜɭɟɬ ɮɚɣɥ ɫ ɬɚɤɢɦ ɢɦɟɧɟɦ, ɩɨɹɜɥɹɟɬɫɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Cancel  , ɱɬɨɛɵ ɜɵɣɬɢ ɢɡ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ ɛɟɡ ɫɨɯɪɚɧɟ-
ɧɢɹ ɮɚɣɥɚ. 

• ȿɫɥɢ ɮɚɣɥ ɫ ɬɚɤɢɦ ɢɦɟɧɟɦ ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ, ɜɚɦ ɛɭɞɟɬ ɩɪɟɞɥɨɠɟɧɨ ɫɞɟɥɚɬɶ ɜɵɛɨɪ: 

∗ ɇɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Yes  , ɱɬɨɛɵ ɩɟɪɟɡɚɩɢɫɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɣ ɮɚɣɥ. 

∗ ɇɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Cancel  , ɱɬɨɛɵ ɨɬɪɟɞɚɤɬɢɪɨɜɚɬɶ ɢɦɹ ɮɚɣɥɚ. 

24.1.2  ȼɵɡɨɜ ɮɚɣɥɨɜ ɢɡ ɩɚɦɹɬɢ 

Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɦɨɠɟɬ ɜɵɡɵɜɚɬɶ ɢɡ ɩɚɦɹɬɢ ɬɨɥɶɤɨ ɮɚɣɥɵ ɫɨɫɬɨɹɧɢɹ (State) ɢ ɮɚɣɥɵ ɝɪɚɮɢɤɨɜ ɫ 
ɞɚɧɧɵɦɢ ɫɨɫɬɨɹɧɢɹ Trace + State (*.sta).  ȼ ɮɚɣɥɟ *.sta ɫɨɯɪɚɧɹɸɬɫɹ ɜɫɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ-
ɛɨɪɚ ɞɥɹ ɜɫɟɯ ɪɟɠɢɦɨɜ. Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɤɨɪɪɟɤɰɢɹ ɩɨɝɪɟɲɧɨɫɬɟɣ ɜ ɪɟɠɢɦɟ ɋȺɌ ɢɥɢ NA, ɬɨ ɫɨ-
ɯɪɚɧɹɸɬɫɹ ɬɚɤɠɟ ɞɚɧɧɵɟ ɤɚɥɢɛɪɨɜɤɢ. 

Ʉɚɤ ɜɵɡɜɚɬɶ ɢɡ ɩɚɦɹɬɢ ɮɚɣɥ *.sta 

        ɍɄȺɁȺɇɂȿ         

ɉɪɟɠɞɟ ɱɟɦ ɜɵɡɵɜɚɬɶ ɮɚɣɥ, ɭɫɬɚɧɨɜɢɬɟ ɬɢɩ ɮɚɣɥɚ (File Type) ɧɚ State ɢɥɢ Trace + State, ɚ ɬɚɤɠɟ ɜɵɛɟɪɢɬɟ ɭɫɬ-
ɪɨɣɫɬɜɨ ɩɚɦɹɬɢ (Device), ɢɡ ɤɨɬɨɪɨɝɨ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɡɜɚɧ ɮɚɣɥ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Save/Recall  9  . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 241 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Recall  . 

• ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ   |   ɩɟɪɟɣɞɢɬɟ ɤ ɢɦɟɧɢ ɧɭɠɧɨɝɨ ɮɚɣɥɚ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Recall File  ɢɥɢ  Enter  . 

24.1.3  ɍɫɬɚɧɨɜɤɚ ɬɢɩɚ ɮɚɣɥɚ ɢ ɜɵɛɨɪ ɭɫɬɪɨɣɫɬɜɚ ɩɚɦɹɬɢ 

ɋɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɬɢɩɚ ɮɚɣɥɚ ɢ ɭɫɬɪɨɣɫɬɜɚ ɩɚɦɹɬɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɮɚɣɥɚ, 
ɩɨɞɥɟɠɚɳɟɝɨ ɫɨɯɪɚɧɟɧɢɸ, ɢ ɦɟɫɬɚ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɚ. Эɬɢ ɞɜɟ ɭɫɬɚɧɨɜɤɢ ɫɨɯɪɚɧɹɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ 
ɩɨɫɥɟ ɨɩɟɪɚɰɢɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ (Preset), ɨɞɧɚɤɨ ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ ɩɪɢɧɢɦɚɸɬ ɡɧɚ-
ɱɟɧɢɹ, ɩɪɢɧɹɬɵɟ ɩɨ ɭɦɨɥɱɚɧɢɸ. 

ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɚ ɩɚɦɹɬɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢɥɢ ɜɵɡɨɜɚ ɮɚɣɥɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Save/Recall  9  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Select Device  ,ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɦɟɫɬɨ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɚ. 
ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Internal  – ɜɧɭɬɪɟɧɧɹɹ ɩɚɦɹɬɶ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɞɢɪɟɤɬɨɪɢɸ (ɩɚɩɤɭ), 
ɜɵɛɟɪɢɬɟ ɫɧɚɱɚɥɚ Manage Folders (ɫɦ. ɩɨɞɪɚɡɞɟɥ 24.1.5). ɉɪɨɝɪɚɦɦɚ Data Link ɫɱɢɬɵɜɚɟɬ ɞɚɧ-
ɧɵɟ ɬɨɥɶɤɨ ɢɡ ɞɢɪɟɤɬɨɪɢɢ \UserData. 

∗  SD Card  – ɤɚɪɬɚ ɩɚɦɹɬɢ SD (ɧɟ ɜɯɨɞɢɬ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ). Эɬɭ ɤɚɪɬɭ ɩɚɦɹɬɢ ɜɫɬɚɜɥɹɸɬ ɜ 
ɫɩɟɰɢɚɥɶɧɨɟ ɝɧɟɡɞɨ (ɫɦ. ɪɚɡɞɟɥ 2.7). Ɂɞɟɫɶ ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ ɤɨɪɧɟɜɚɹ ɞɢɪɟɤɬɨɪɢɹ. 

∗  USB  – ɮɥɷɲ-ɦɨɞɭɥɶ USB (ɧɟ ɜɯɨɞɢɬ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ). Эɬɨɬ ɦɨɞɭɥɶ ɜɫɬɚɜɥɹɸɬ ɜ ɨɞɢɧ ɢɡ 
ɫɨɟɞɢɧɢɬɟɥɟɣ USB. Ɂɞɟɫɶ ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ ɤɨɪɧɟɜɚɹ ɞɢɪɟɤɬɨɪɢɹ. 

        ɍɄȺɁȺɇɂȿ         

ɉɪɢ ɫɨɯɪɚɧɟɧɢɢ ɢɥɢ ɤɨɩɢɪɨɜɚɧɢɢ ɮɚɣɥɨɜ ɜɫɬɚɜɥɹɣɬɟ ɬɨɥɶɤɨ ɨɞɢɧ ɮɥɷɲ-ɦɨɞɭɥɶ USB. 

Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɬɢɩ ɮɚɣɥɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Save/Recall  9  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  File Type  . Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  State  – ɫɨɯɪɚɧɟɧɢɟ ɜɫɟɯ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɚ FieldFox ɞɥɹ ɜɫɟɯ ɪɟɠɢɦɨɜ ɜ ɮɚɣɥɟ 
ɮɨɪɦɚɬɚ *.sta. ȿɫɥɢ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɤɚɥɢɛɪɨɜɤɚ ɜ ɪɟɠɢɦɟ ɋȺɌ ɢɥɢ NA, ɬɨ ɫɨɯɪɚɧɹɸɬɫɹ ɬɚɤɠɟ 
ɞɚɧɧɵɟ ɤɚɥɢɛɪɨɜɤɢ. Эɬɨɬ ɮɚɣɥ ɦɨɠɧɨ ɨɬɤɪɵɬɶ ɬɨɥɶɤɨ ɜ ɚɧɚɥɢɡɚɬɨɪɟ FieldFox. Ɏɚɣɥɵ ɫɨɫɬɨɹ-
ɧɢɹ ɦɨɠɧɨ ɫɨɯɪɚɧɹɬɶ ɦɟɠɞɭ ɫɨɜɦɟɫɬɢɦɵɦɢ ɦɨɞɟɥɹɦɢ (ɫɦ. ɉɪɢɦɟɱɚɧɢɟ ɜ ɧɚɱɚɥɟ ɪɚɡɞɟɥɚ 24.1). 

∗  Trace + State  – ɫɨɯɪɚɧɟɧɢɟ ɬɟɤɭɳɟɝɨ ɝɪɚɮɢɤɚ ɢ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɚ ɜ ɮɚɣɥɟ ɮɨɪ-
ɦɚɬɚ *.sta. ȼ ɪɟɠɢɦɟ SA ɫɨɯɪɚɧɹɸɬɫɹ ɜɫɟ ɝɪɚɮɢɤɢ. Эɬɨɬ ɮɚɣɥ ɦɨɠɧɨ ɨɬɤɪɵɬɶ ɬɨɥɶɤɨ ɜ ɚɧɚɥɢ-
ɡɚɬɨɪɟ FieldFox. ɉɪɢ ɜɵɡɨɜɟ ɮɚɣɥɚ ɪɚɡɜɟɪɬɤɚ ɱɚɫɬɨɬɵ ɭ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɜ ɫɨɫɬɨɹɧɢɟ Hold. 

∗  Picture  – ɫɨɯɪɚɧɟɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ (640 × 453 ɬɨɱɤɢ) ɷɤɪɚɧɚ FieldFox ɜ ɮɚɣɥɟ ɮɨɪɦɚɬɚ *.png. 
Эɬɨ ɢɡɨɛɪɚɠɟɧɢɟ ɧɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ. 

∗  Data (S1P) / (2P)  – ɫɨɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɝɪɚɮɢɤɚ ɜ ɪɟɠɢɦɟ ɋȺɌ ɢ NA ɜ ɮɚɣɥɟ ɮɨɪɦɚɬɚ *.S1P 
ɢɥɢ *.S2P, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɚɤɬɢɜɧɨɝɨ ɢɡɦɟɪɟɧɢɹ. Эɬɨɬ ɮɨɪɦɚɬ ɮɚɣɥɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɤɢɦɢ 
ɩɪɨɝɪɚɦɦɚɦɢ SAE, ɤɚɤ Keysight's Microwave Design System (MDS) ɢ Advanced Design System 
(ADS). Ɍɚɤɢɟ ɮɚɣɥɵ ɦɨɠɧɨ ɬɚɤɠɟ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɜ ɬɚɤɭɸ ɩɪɨɝɪɚɦɦɭ ɷɥɟɤɬɪɨɧɧɵɯ ɬɚɛɥɢɰ, ɤɚɤ 
Microsoft Excel. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɮɚɣɥɨɜ SNP 

• Ɏɚɡɨɜɵɟ ɞɚɧɧɵɟ ɧɟɞɨɫɬɭɩɧɵ ɞɥɹ ɩɨɪɬɚ 2 (ɩɨɪɬ RF IN). 

• Ɏɚɣɥ SNP ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɡɚɝɨɥɨɜɤɚ ɢ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

∗ S1P – ɫɨɯɪɚɧɹɟɬ ɞɚɧɧɵɟ ɨɞɧɨɝɨ ɩɨɪɬɚ (ɩɪɢɟɦɧɢɤ) ɞɥɹ ɚɤɬɢɜɧɨɝɨ ɝɪɚɮɢɤɚ ɞɚɧɧɵɯ. Ɏɚɣɥɵ *.s1p 
ɫɨɞɟɪɠɚɬ ɨɞɧɨ ɡɧɚɱɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɨɞɢɧ S-ɩɚɪɚɦɟɬɪ (ɜɫɟɝɨ ɬɪɢ ɫɤɚɥɹɪɧɵɯ ɡɧɚɱɟɧɢɹ)  
 Stim  Real(Sxx)  Imag(Sxx)   

∗ S2P (ɬɨɥɶɤɨ ɪɟɠɢɦ NA) – ɫɨɯɪɚɧɹɟɬ ɞɚɧɧɵɟ ɞɥɹ ɞɜɭɯ S-ɩɚɪɚɦɟɬɪɨɜ (S11, S21), ɟɫɥɢ ɨɬɨɛɪɚ-
ɠɚɸɬɫɹ ɨɛɚ ɷɬɢ ɩɚɪɚɦɟɬɪɚ. Ɏɚɣɥɵ *.s2p ɫɨɞɟɪɠɚɬ ɨɞɧɨ ɡɧɚɱɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɱɟɬɵɪɟ S-ɩɚɪɚ-
ɦɟɬɪɚ (ɜɫɟɝɨ 9 ɫɤɚɥɹɪɧɵɯ ɡɧɚɱɟɧɢɣ) 
Stim  Real(S11)  Imag(S11)  Real(S21)  Imag(S21)  Real(S12)  Imag(S12)  Real(S22)  Imag(S22)   
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 242 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

 ɇɭɥɢ ɜɵɜɨɞɹɬɫɹ ɞɥɹ ɩɚɪɚɦɟɬɪɨɜ S12 ɢ S22, ɚ ɬɚɤɠɟ ɞɥɹ ɮɚɡɵ S21. Ʉɨɝɞɚ ɨɛɚ ɨɧɢ ɤɨɪɪɟɤɬɢɪɭ-
ɸɬɫɹ, ɞɚɧɧɵɟ ɜɵɜɨɞɹɬɫɹ ɞɥɹ ɨɛɨɢɯ S-ɩɚɪɚɦɟɬɪɨɜ, ɞɚɠɟ ɟɫɥɢ ɨɧɢ ɧɟ ɨɬɨɛɪɚɠɚɸɬɫɹ. Ⱦɚɧɧɵɟ ɞɥɹ 
ɜɫɟɯ S-ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɮɚɣɥ S2P ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɚɬɨɦ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢ-
ɤɚ 1. Ʉɨɝɞɚ ɮɨɪɦɚɬɨɦ ɨɬɨɛɪɚɠɟɧɢɹ ɹɜɥɹɟɬɫɹ Mag/Phase, ɬɨ ɡɚɩɨɥɧɟɧɧɵɟ ɧɭɥɹɦɢ ɞɚɧɧɵɟ ɩɨɹɜ-
ɥɹɸɬɫɹ ɤɚɤ 0 ɞȻ ɢ 0°. Ʉɨɝɞɚ ɮɨɪɦɚɬɨɦ ɨɬɨɛɪɚɠɟɧɢɹ ɹɜɥɹɟɬɫɹ Real/Imaginary, ɬɨ ɡɚɩɨɥɧɟɧɧɵɟ 
ɧɭɥɹɦɢ ɞɚɧɧɵɟ ɩɨɹɜɥɹɸɬɫɹ ɤɚɤ (1,0). 

 • Ⱦɚɧɧɵɟ ɜɵɜɨɞɹɬɫɹ ɫ ɬɟɦ ɬɢɩɨɦ ɤɨɪɪɟɤɰɢɢ, ɤɨɬɨɪɚɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ S-ɩɚɪɚɦɟɬɪɚ. Ɍɢɩ 
ɤɨɪɪɟɤɰɢɢ ɞɥɹ ɤɚɠɞɨɝɨ S-ɩɚɪɚɦɟɬɪɚ ɚɧɧɨɬɢɪɭɟɬɫɹ ɜ ɡɚɝɨɥɨɜɤɟ. 

• ɋɨɯɪɚɧɹɸɬɫɹ ɬɨɥɶɤɨ ɞɚɧɧɵɟ ɝɪɚɮɢɤɚ, ɧɨ ɧɟ ɞɚɧɧɵɟ ɝɪɚɮɢɤɚ ɢɡ ɩɚɦɹɬɢ. 

• ȼ ɪɟɠɢɦɟ ɋȺɌ ɮɚɣɥɵ S1P ɜɫɟɝɞɚ ɫɨɞɟɪɠɚɬ ɞɚɧɧɵɟ ɜ ɮɨɪɦɚɬɟ "ɦɚɝɧɢɬɭɞɚ (ɞȻ) / ɮɚɡɚ (ɭɝɨɥ)". 

• ȼ ɪɟɠɢɦɟ NA ɮɚɣɥɵ SNP ɞɥɹ ɝɪɚɮɢɤɨɜ ɜ ɮɨɪɦɚɬɟ Smith Chart ɢɥɢ Polar ɫɨɯɪɚɧɹɸɬ ɮɨɪɦɚɬ Real/ 
Imaginary. ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɮɨɪɦɚɬɵ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɮɨɪɦɚɬɟ Mag/Phase. 

• Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɫ ɝɪɚɮɢɤɚɦɢ ɢɝɧɨɪɢɪɭɸɬɫɹ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɞɚɧɧɵɯ ɜ ɮɚɣɥɟ SNP. 

 ∗  Data (csv)  – ɫɨɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ ɢɡ ɬɟɤɭɳɟɝɨ ɪɟɠɢɦɚ ɜ ɮɚɣɥɟ *.csv. Ɏɚɣɥɵ ɜ ɷɬɨɦ 
ɮɨɪɦɚɬɟ ɦɨɠɧɨ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɜ ɬɚɤɭɸ ɩɪɨɝɪɚɦɦɭ ɷɥɟɤɬɪɨɧɧɵɯ ɬɚɛɥɢɰ, ɤɚɤ Microsoft Excel. 

 ȼ ɪɟɠɢɦɟ SA ɫɨɯɪɚɧɹɸɬɫɹ ɞɚɧɧɵɟ ɜɫɟɯ ɜɢɞɢɦɵɯ ɝɪɚɮɢɤɨɜ. Ʉɚɠɞɵɣ ɝɪɚɮɢɤ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɨɬ-
ɞɟɥɶɧɨɦ ɫɬɨɥɛɰɟ, ɤɨɬɨɪɵɣ ɦɚɪɤɢɪɭɟɬɫɹ ɫɨɫɬɨɹɧɢɟɦ ɝɪɚɮɢɤɚ (Trace State). 

 ȼ ɪɟɠɢɦɚɯ SA ɢ NA ɫɨɯɪɚɧɹɸɬɫɹ ɬɨɥɶɤɨ ɞɚɧɧɵɟ ɝɪɚɮɢɤɚ, ɧɨ ɧɟ ɞɚɧɧɵɟ ɝɪɚɮɢɤɚ ɢɡ ɩɚɦɹɬɢ. 

 ȼ ɪɟɠɢɦɚɯ ɢɡɦɟɪɢɬɟɥɹ ɦɨɳɧɨɫɬɢ ɢ VVM ɞɚɧɧɵɟ ɧɟ ɫɨɯɪɚɧɹɸɬɫɹ. 

   

ȼɢɞ ɢɧɮɨɪɦɚɰɢɢ ɡɚɝɨɥɨɜɤɚ ɢ ɬɪɟɯ ɫɬɪɨɤ ɞɚɧɧɵɯ ɢɡ ɮɚɣɥɚ *.csv, ɫɨɯɪɚɧɟɧɧɨɝɨ  
ɜ ɪɟɠɢɦɟ SA ɫ ɱɟɬɵɪɶɦɹ ɜɢɞɢɦɵɦɢ ɝɪɚɮɢɤɚɦɢ. ȼ ɫɬɨɥɛɰɟ Ⱥ ɜɫɟɝɞɚ ɫɨɞɟɪɠɚɬɫɹ ɡɧɚ-
ɱɟɧɢɹ ɱɚɫɬɨɬɵ, ɧɚ ɤɨɬɨɪɨɣ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɞɚɧɧɵɟ. 

24.1.4  ɍɩɪɚɜɥɟɧɢɟ ɮɚɣɥɚɦɢ 

ȼɵ ɦɨɠɟɬɟ ɤɨɩɢɪɨɜɚɬɶ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɢɥɢ ɭɞɚɥɹɬɶ ɮɚɣɥɵ, ɤɨɬɨɪɵɟ ɯɪɚɧɹɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ 
ɚɧɚɥɢɡɚɬɨɪɚ FieldFox, ɧɚ ɤɚɪɬɟ ɩɚɦɹɬɢ microSD ɢɥɢ ɧɚ ɮɥɷɲ-ɦɨɞɭɥɟ USB. ɉɪɢ ɨɩɟɪɚɰɢɹɯ Copy File ɢ 
Copy All ɮɚɣɥɵ ɜɫɟɝɞɚ ɤɨɩɢɪɭɸɬɫɹ ɜ ɤɨɪɧɟɜɭɸ ɞɢɪɟɤɬɨɪɢɸ ɰɟɥɟɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɚɦɹɬɢ. ɂɯ ɧɟɜɨɡ-
ɦɨɠɧɨ ɫɤɨɩɢɪɨɜɚɬɶ ɜ ɞɪɭɝɢɟ ɞɢɪɟɤɬɨɪɢɢ. ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɮɚɣɥ ɜ ɞɪɭɝɨɣ ɞɢɪɟɤɬɨɪɢɢ, ɫɥɟɞɭɟɬ ɫɨɯɪɚ-
ɧɢɬɶ ɟɝɨ ɜ ɷɬɨɣ ɞɢɪɟɤɬɨɪɢɢ. 

Ʉɚɤ ɭɩɪɚɜɥɹɬɶ ɮɚɣɥɚɦɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Save/Recall  9  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Select Device  , ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ (Internal, 
USB ɢɥɢ microSD Card) ɞɥɹ ɤɨɩɢɪɨɜɚɧɢɹ ɢɥɢ ɭɞɚɥɟɧɢɹ ɮɚɣɥɚ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɜɵɛɨɪɟ ɜɚɪɢɚɧɬɚ Internal ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɫɧɚɱɚɥɚ ɜɵɛɪɚɬɶ Manage Folders, ɱɬɨɛɵ ɭɤɚ-
ɡɚɬɶ ɚɤɬɢɜɧɭɸ ɞɢɪɟɤɬɨɪɢɸ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɮɚɣɥɵ, ɩɨɞɥɟɠɚɳɢɟ ɤɨɩɢɪɨɜɚɧɢɸ ɢɥɢ ɭɞɚɥɟɧɢɸ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 243 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Manage Files  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Copy File  – ɜɵɛɟɪɢɬɟ ɮɚɣɥ ɞɥɹ ɤɨɩɢɪɨɜɚɧɢɹ. Ɂɚɬɟɦ ɜɵɛɟɪɢɬɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ, ɜ ɤɨɬɨɪɨɟ 
ɜɵ ɯɨɬɢɬɟ ɫɤɨɩɢɪɨɜɚɬɶ ɮɚɣɥ. ȼɚɪɢɚɧɬɵ ɜɵɛɨɪɚ: Internal, USB (ɞɨɥɠɟɧ ɛɵɬɶ ɜɫɬɚɜɥɟɧ ɮɥɷɲ-
ɦɨɞɭɥɶ) ɢɥɢ SD Card (ɞɨɥɠɧɚ ɛɵɬɶ ɜɫɬɚɜɥɟɧɚ ɤɚɪɬɚ ɩɚɦɹɬɢ). Ɏɚɣɥ ɤɨɩɢɪɭɟɬɫɹ ɜ ɤɨɪɧɟɜɭɸ ɞɢ-
ɪɟɤɬɨɪɢɸ ɰɟɥɟɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɚɦɹɬɢ. 

∗  Copy All Files  – ɤɨɩɢɪɭɸɬɫɹ ɜɫɟ ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɫɩɢɫɤɟ ɮɚɣɥɵ. ȼɵɛɟɪɢɬɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ, 
ɜ ɤɨɬɨɪɨɟ ɞɨɥɠɧɵ ɤɨɩɢɪɨɜɚɬɶɫɹ ɮɚɣɥɵ. ȼɫɟ ɮɚɣɥɵ ɤɨɩɢɪɭɸɬɫɹ ɜ ɧɨɜɭɸ ɞɢɪɟɤɬɨɪɢɸ ɢɥɢ ɜ ɤɨɪ-
ɧɟɜɭɸ ɞɢɪɟɤɬɨɪɢɸ ɰɟɥɟɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɚɦɹɬɢ. ɂɦɟɧɟɦ ɧɨɜɨɣ ɞɢɪɟɤɬɨɪɢɢ ɹɜɥɹɟɬɫɹ ɬɟɤɭɳɚɹ 
ɞɚɬɚ ɢ ɜɪɟɦɹ. 

∗  Delete File  – ɭɞɚɥɟɧɢɟ ɜɵɛɪɚɧɧɨɝɨ ɮɚɣɥɚ ɩɨɫɥɟ ɩɨɹɜɥɟɧɢɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɫɨɨɛɳɟɧɢɹ. 

        ɍɄȺɁȺɇɂȿ         

ɉɪɢ ɫɨɯɪɚɧɟɧɢɢ ɢɥɢ ɤɨɩɢɪɨɜɚɧɢɢ ɮɚɣɥɨɜ ɜɫɬɚɜɥɹɣɬɟ ɬɨɥɶɤɨ ɨɞɢɧ ɮɥɷɲ-ɦɨɞɭɥɶ USB. 

24.1.5  ɍɩɪɚɜɥɟɧɢɟ ɞɢɪɟɤɬɨɪɢɹɦɢ 

ȼɵ ɦɨɠɟɬɟ ɫɨɡɞɚɜɚɬɶ ɧɨɜɵɟ ɞɢɪɟɤɬɨɪɢɢ, ɭɞɚɥɹɬɶ ɫɬɚɪɵɟ ɞɢɪɟɤɬɨɪɢɢ ɢ ɜɵɛɢɪɚɬɶ ɚɤɬɢɜɧɭɸ ɞɢɪɟɤɬɨ-
ɪɢɸ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɨɜ. "Ɇɚɬɟɪɢɧɫɤɚɹ" ɞɢɪɟɤɬɨɪɢɹ ɢɧɞɢɰɢɪɭɟɬɫɹ ɤɚɤ [..]. 

Ʉɚɤ ɭɩɪɚɜɥɹɬɶ ɞɢɪɟɤɬɨɪɢɹɦɢ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Save/Recall  9  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Manage Folders  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗  Change Folder  – ɢɡɦɟɧɟɧɢɟ ɚɤɬɢɜɧɨɣ ɞɢɪɟɤɬɨɪɢɢ, ɜ ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɮɚɣɥɵ. ȼ ɜɟɪɯ-
ɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɚɤɬɢɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ ɢ ɬɟɤɭɳɚɹ ɞɢɪɟɤɬɨɪɢɹ. ɉɨɥɶɡɭɣ-

ɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   ,ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɞɢɪɟɤɬɨɪɢɸ ɜ ɩɪɟɞɟɥɚɯ ɬɟɤɭɳɟɣ ɞɢɪɟɤɬɨɪɢɢ.  ȼɫɹɤɢɣ 

ɪɚɡ ɩɪɢ ɧɚɠɚɬɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ  Change Folder  ɜɵɞɟɥɟɧɧɚɹ ɞɢɪɟɤɬɨɪɢɹ ɫɬɚɧɨɜɢɬɫɹ 
ɚɤɬɢɜɧɨɣ ɞɢɪɟɤɬɨɪɢɟɣ. 

∗  Create Folder  – ɫɨɡɞɚɧɢɟ ɧɨɜɨɣ ɞɢɪɟɤɬɨɪɢɢ ɜ ɬɟɤɭɳɟɣ ɞɢɪɟɤɬɨɪɢɢ. ȼɵɛɟɪɢɬɟ ɢɦɹ ɞɥɹ ɧɨɜɨɣ 
ɞɢɪɟɤɬɨɪɢɢ ɢɡ ɧɚɛɨɪɚ ɨɬɨɛɪɚɠɚɟɦɵɯ ɤɥɸɱɟɜɵɯ ɫɥɨɜ. Эɬɢ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɫ 
ɩɨɦɨɳɶɸ ɨɩɢɫɚɧɧɨɣ ɧɢɠɟ ɮɭɧɤɰɢɢ Edit Keywords. 

∗  Delete Folder  – ɭɞɚɥɟɧɢɟ ɜɵɛɪɚɧɧɨɣ ɞɢɪɟɤɬɨɪɢɢ ɢ ɟɟ ɫɨɞɟɪɠɚɧɢɹ ɩɨɫɥɟ ɩɨɹɜɥɟɧɢɹ ɩɪɟɞɭ-
ɩɪɟɠɞɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɧɟɜɨɡɦɨɠɧɨ ɭɞɚɥɢɬɶ "ɦɚɬɟɪɢɧɫɤɭɸ" ɞɢɪɟɤɬɨɪɢɸ ɢɥɢ ɫɢɫɬɟɦɧɭɸ ɞɢɪɟɤɬɨ-
ɪɢɸ. 

• ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɷɬɢɯ ɨɩɟɪɚɰɢɣ ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Exit  . 

24.1.6  Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɤɥɸɱɟɜɵɯ ɫɥɨɜ 

ɉɪɟɞɭɫɬɚɧɨɜɥɟɧɧɵɟ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ (FILE, SITE ɢ ɬ.ɞ.) ɦɨɠɧɨ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɜɚɲɢɦ 
ɩɨɬɪɟɛɧɨɫɬɹɦ. ȼɚɲɢ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɛɭɞɭɬ ɯɪɚɧɢɬɶɫɹ ɜ ɚɧɚɥɢɡɚɬɨɪɟ FieldFox, ɩɨɤɚ ɜɵ ɢɯ ɧɟ ɢɡɦɟɧɢ-
ɬɟ. Ⱦɥɢɧɚ ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 30 ɫɢɦɜɨɥɨɜ. 

Ʉɚɤ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Save/Recall  9  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit Keywords  . 

• ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Next Page  ɢ  Previous Page  , ɱɬɨɛɵ ɭɜɢɞɟɬɶ ɜɫɟ ɤɥɸɱɟɜɵɟ 
ɫɥɨɜɚ. 

• ɉɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   ,ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 244 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

• Ʉɨɝɞɚ ɛɭɞɟɬ ɜɵɛɪɚɧɨ ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Edit  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗ ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Select  , ɱɬɨɛɵ ɞɨɛɚɜɢɬɶ ɜɵɞɟɥɟɧɧɵɣ ɤɭɪɫɨɪɨɦ ɫɢɦɜɨɥ ɜ 
ɤɨɧɟɰ ɜɵɛɪɚɧɧɨɝɨ ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ. 

∗ ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Backspace  , ɱɬɨɛɵ ɭɞɚɥɢɬɶ ɩɨɫɥɟɞɧɢɣ ɫɢɦɜɨɥ ɢɡ ɤɨɧɰɚ 
ɜɵɛɪɚɧɧɨɝɨ ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ. 

∗ ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Clear  , ɱɬɨɛɵ ɫɬɟɪɟɬɶ ɜɵɛɪɚɧɧɨɟ ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ. 

Ʉɚɤ ɩɟɪɟɦɟɳɚɬɶ ɤɭɪɫɨɪ 

• ɉɨɥɶɡɭɣɬɟɫɶ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɪɫɨɪɚ ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ. Ʉɨɝɞɚ ɤɭɪɫɨɪ ɞɨɯɨɞɢɬ 
ɞɨ ɤɨɧɰɚ ɫɬɪɨɤɢ, ɨɧ ɩɟɪɟɯɨɞɢɬ ɧɚ ɞɪɭɝɭɸ ɫɬɪɨɤɭ. 

• Ⱦɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɪɫɨɪɚ ɜɜɟɪɯ-ɜɧɢɡ ɩɨ ɫɬɪɨɤɚɦ ɩɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   . 

ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɜɵɛɪɚɧɧɨɝɨ ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done  , ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɜɫɟ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɢ ɜɵɣɬɢ ɢɡ ɬɟɤ-
ɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ. Эɬɢ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɛɭɞɭɬ ɫɨɯɪɚɧɹɬɶɫɹ ɜ ɩɪɢɛɨɪɟ ɞɨ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Cancel  , ɱɬɨɛɵ ɜɵɣɬɢ ɢɡ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ ɛɟɡ ɫɨɯɪɚɧɟ-
ɧɢɹ ɢɡɦɟɧɟɧɢɣ. 

24.1.7  ɉɪɟɮɢɤɫɵ ɞɥɹ ɢɦɟɧ ɮɚɣɥɨɜ 

ɉɪɟɮɢɤɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɧɹɬɨɝɨ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɦɟɧɢ ɮɚɣɥɚ, ɤ ɤɨɬɨɪɨɦɭ ɦɨɠɧɨ ɞɨɛɚɜ-
ɥɹɬɶ ɫɢɦɜɨɥɵ. ɉɪɟɮɢɤɫ ɦɨɠɧɨ ɚɞɚɩɬɢɪɨɜɚɬɶ ɤ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɛɵɫɬɪɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ 
ɥɢɛɨ ɨɬɤɥɸɱɢɬɶ. Ʉɨɝɞɚ ɨɧ ɡɚɞɟɣɫɬɜɨɜɚɧ, ɬɟɤɭɳɢɣ ɩɪɟɮɢɤɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɜɨɞɢɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɧɚ-
ɱɚɥɶɧɨɣ ɱɚɫɬɢ ɢɦɟɧɢ ɮɚɣɥɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɩɟɪɚɰɢɢ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɚ. 

Ʉɚɤ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɢɥɢ ɨɬɤɥɸɱɢɬɶ ɬɟɤɭɳɢɣ ɩɪɟɮɢɤɫ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Save/Recall  9  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Prefix ON OFF  . ɉɨɞɱɟɪɤɧɭɬ ɬɟɤɭɳɢɣ ɜɚɪɢɚɧɬ ɜɵɛɨɪɚ. 

Ʉɚɤ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɬɟɤɭɳɢɣ ɩɪɟɮɢɤɫ 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  Save/Recall  9  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  More  . 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Prefix  . 

• ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ: 
∗ ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Select  , ɱɬɨɛɵ ɞɨɛɚɜɢɬɶ ɜɵɞɟɥɟɧɧɵɣ ɤɭɪɫɨɪɨɦ ɫɢɦɜɨɥ ɜ 
ɤɨɧɟɰ ɩɪɟɮɢɤɫɚ. 

∗ ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Backspace  , ɱɬɨɛɵ ɭɞɚɥɢɬɶ ɩɨɫɥɟɞɧɢɣ ɫɢɦɜɨɥ ɢɡ ɤɨɧɰɚ 
ɩɪɟɮɢɤɫɚ. 

∗ ɇɚɠɢɦɚɣɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Clear  , ɱɬɨɛɵ ɫɬɟɪɟɬɶ ɩɪɟɮɢɤɫ. 
∗ ɉɪɟɞɭɫɬɚɧɨɜɥɟɧɧɵɟ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ (File, Site ɢ ɬ.ɞ.) ɦɨɠɧɨ ɜɵɛɢɪɚɬɶ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ, ɤɚɤ 
ɨɬɞɟɥɶɧɵɟ ɫɢɦɜɨɥɵ. Ɇɨɠɧɨ ɬɚɤɠɟ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɷɬɢ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 24.1.6). 

Ʉɚɤ ɩɟɪɟɦɟɳɚɬɶ ɤɭɪɫɨɪ 

• ɉɨɥɶɡɭɣɬɟɫɶ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɪɫɨɪɚ ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ. Ʉɨɝɞɚ ɤɭɪɫɨɪ ɞɨɯɨɞɢɬ 
ɞɨ ɤɨɧɰɚ ɫɬɪɨɤɢ, ɨɧ ɩɟɪɟɯɨɞɢɬ ɧɚ ɞɪɭɝɭɸ ɫɬɪɨɤɭ. 

• Ⱦɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɤɭɪɫɨɪɚ ɜɜɟɪɯ-ɜɧɢɡ ɩɨ ɫɬɪɨɤɚɦ ɩɨɥɶɡɭɣɬɟɫɶ ɤɥɚɜɢɲɚɦɢ   |   . 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 245 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɪɟɮɢɤɫɚ 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Done  , ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɩɪɟɮɢɤɫ ɢ ɜɵɣɬɢ ɢɡ ɬɟɤɫɬɨɜɨɝɨ ɪɟ-
ɞɚɤɬɨɪɚ. ɉɪɟɮɢɤɫ ɛɭɞɟɬ ɫɨɯɪɚɧɹɬɶɫɹ ɜ ɩɪɢɛɨɪɟ ɞɨ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ. 

• ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ  Cancel  , ɱɬɨɛɵ ɜɵɣɬɢ ɢɡ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ ɛɟɡ ɫɨɯɪɚɧɟ-
ɧɢɹ ɢɡɦɟɧɟɧɢɣ. 

24.2 ɉɟɱɚɬɶ 

ȼɵ ɧɟ ɦɨɠɟɬɟ ɩɟɱɚɬɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɞɢɫɩɥɟɣ ɧɚ ɩɪɢɧɬɟɪɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɚɧɚɥɢɡɚɬɨɪɚ Field-
Fox. ȼɵ ɦɨɠɟɬɟ ɫɨɯɪɚɧɢɬɶ ɮɚɣɥ ɢɡɨɛɪɚɠɟɧɢɹ (Picture) ɧɚ ɮɥɷɲ-ɦɨɞɭɥɟ USB ɢɥɢ ɤɚɪɬɟ ɩɚɦɹɬɢ mi-
croSD ɢ ɧɚɩɟɱɚɬɚɬɶ ɡɚɬɟɦ ɫ ɥɸɛɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɬɚɤɠɟ ɩɟɱɚɬɚɬɶ ɫ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ FieldFox Data Link. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 246 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

25 Ɋɚɛɨɬɚ ɫ ɥɢɬɢɣ-ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ 
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ɋɦ. ɬɚɤɠɟ: 
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25.1 ɂɧɞɢɤɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

ȼɵ ɦɨɠɟɬɟ ɩɨɫɦɨɬɪɟɬɶ ɫɨɫɬɨɹɧɢɟ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɩɨɥɶɡɭɹɫɶ ɫɥɟɞɭɸɳɢɦɢ ɢɧɞɢɤɚɬɨ-
ɪɚɦɢ: 

• ɉɢɤɬɨɝɪɚɦɦɵ ɜ ɩɪɚɜɨɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ. 

• Эɤɪɚɧ Battery:  

Hɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Service Diagnostics  ɢ  Battery  . 

• ȼɫɬɪɨɟɧɧɵɣ ɢɧɞɢɤɚɬɨɪ ɫɨɫɬɨɹɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. Ɉɬɤɪɨɣɬɟ ɛɚɬɚɪɟɣɧɵɣ ɨɬɫɟɤ ɚɧɚɥɢɡɚ-
ɬɨɪɚ FieldFox, ɱɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɷɬɨɬ ɀɄ ɢɧɞɢɤɚɬɨɪ. 

ɉɢɤɬɨɝɪɚɦɦɵ ɧɚ ɷɤɪɚɧɟ 

ɉɢɤɬɨɝɪɚɦɦɚ ɋɨɫɬɨɹɧɢɟ 

 
ɉɪɢɛɨɪ ɩɨɞɤɥɸɱɟɧ ɤ ɫɟɬɢ ɱɟɪɟɡ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ. Ȼɚɬɚɪɟɹ ɭɫɬɚɧɨɜɥɟɧɚ ɢ ɡɚɪɹɠɚ-
ɟɬɫɹ. ɋɨɫɬɨɹɧɢɟ ɡɚɪɹɞɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɟɝɦɟɧɬɨɜ. 

 
Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɧɟ ɡɚɪɹɠɚɟɬɫɹ ɢ ɢɦɟɟɬ ɨɫɬɚɬɨɱɧɵɣ ɡɚɪɹɞ, ɪɚɜɧɵɣ 84% ɨɬ 
ɟɟ ɩɨɥɧɨɣ ɟɦɤɨɫɬɢ. 

 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɩɨɥɧɨɫɬɶɸ ɡɚɪɹɠɟɧɚ; ɩɪɢ ɷɬɨɦ ɢɧɞɢɤɚɬɨɪ ɦɨɠɟɬ ɧɟ ɩɨ-
ɤɚɡɵɜɚɬɶ 100%. 

 

ɋɟɪɜɢɫɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ – ɷɤɪɚɧ Battery 

ɑɬɨɛɵ ɨɛɪɚɬɢɬɶɫɹ ɤ ɷɤɪɚɧɭ Battery, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

 Service Diagnostics  ɢ  Battery  . ɇɚ ɷɬɨɦ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɢɧɮɨɪɦɚɰɢɹ: 

1. Status – Fully charged (ɩɨɥɧɨɫɬɶɸ ɡɚɪɹɠɟɧɚ), No battery (ɧɟɬ ɛɚɬɚɪɟɢ), Charging (ɡɚɪɹɠɚɟɬɫɹ), 
Empty (ɩɨɥɧɨɫɬɶɸ ɪɚɡɪɹɠɟɧɚ) ɢɥɢ Discharging (ɪɚɡɪɹɠɚɟɬɫɹ). 

2. External DC Supply – ɧɚɥɢɱɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɜɧɟɲɧɟɝɨ ɩɢɬɚɧɢɹ ɩɨɫɬɨɹɧɧɵɦ ɧɚ-
ɩɪɹɠɟɧɢɟɦ. 

3. Battery Present – ɧɚɥɢɱɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɭɧɤɬɵ 4 – 16 ɫɱɢɬɵɜɚɸɬɫɹ ɩɪɹɦɨ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. Эɬɚ ɢɧɮɨɪɦɚɰɢɹ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɜɧɭɬɪɟɧɧɢɯ 
ɞɚɬɱɢɤɚɯ ɢ ɩɚɦɹɬɢ ɛɚɬɚɪɟɢ. 

4. Battery Voltage – ɧɚɩɪɹɠɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɢɡɦɟɪɹɟɦɨɟ ɟɟ ɜɧɭɬɪɟɧɧɢɦ ɞɚɬɱɢɤɨɦ. 

5. Current – ɬɨɤ, ɩɨɬɪɟɛɥɹɟɦɵɣ ɩɪɢɛɨɪɨɦ ɩɪɢ ɩɢɬɚɧɢɢ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. ȼ ɩɪɨɰɟɫɫɟ ɡɚ-
ɪɹɞɤɢ ɡɞɟɫɶ ɢɧɞɢɰɢɪɭɟɬɫɹ ɡɚɪɹɞɧɵɣ ɬɨɤ. 

6. Average Current – ɪɟɡɭɥɶɬɚɬ ɫɤɨɥɶɡɹɳɟɝɨ ɭɫɪɟɞɧɟɧɢɹ ɬɨɤɚ (ɫɦ. ɩɭɧɤɬ 5). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 247 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

7. Battery Temperature – ɜɧɭɬɪɟɧɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɢɡɦɟɪɹɟɦɚɹ ɟɟ ɜɧɭɬɪɟɧ-
ɧɢɦ ɞɚɬɱɢɤɨɦ. 

8. Max Error – ɞɟɣɫɬɜɭɸɳɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɜɫɬɪɨɟɧɧɨɝɨ ɢɧɞɢɤɚɬɨɪɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. ȿɫɥɢ ɷɬɚ 
ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɟɜɵɲɚɟɬ 10%, ɬɨ ɜɚɦ ɫɥɟɞɭɟɬ ɜɨɫɫɬɚɧɨɜɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ (ɫɦ. ɪɚɡɞɟɥ 
25.3). 

9. Relative State of Charge – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɡɚɪɹɞɚ. Ɉɬɧɨɲɟɧɢɟ ɬɟɤɭɳɟɝɨ ɡɚɪɹɞɚ ɤ ɪɟɚɥɶ-
ɧɨɣ ɟɦɤɨɫɬɢ. Эɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɢ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɰɢɤɥɨɜ ɡɚɪɹɞɚ-
ɪɚɡɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

10. Absolute State of Charge – ɚɛɫɨɥɸɬɧɨɟ ɫɨɫɬɨɹɧɢɟ ɡɚɪɹɞɚ. Ɉɬɧɨɲɟɧɢɟ ɬɟɤɭɳɟɝɨ ɡɚɪɹɞɚ ɤ ɧɨɦɢ-
ɧɚɥɶɧɨɣ ɟɦɤɨɫɬɢ ɧɨɜɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

11. Remaining Capacity – ɨɫɬɚɬɨɱɧɚɹ ɟɦɤɨɫɬɶ, ɜɵɪɚɠɟɧɧɚɹ ɜ ɚɦɩɟɪ-ɱɚɫɚɯ. 
12. Full Charge Capacity – ɟɦɤɨɫɬɶ ɜ ɫɨɫɬɨɹɧɢɢ ɩɨɥɧɨɝɨ ɡɚɪɹɞɚ, ɜɵɪɚɠɟɧɧɚɹ ɜ ɚɦɩɟɪ-ɱɚɫɚɯ. 
13. Present Run Time to Empty – ɜɵɪɚɠɟɧɧɨɟ ɜ ɦɢɧɭɬɚɯ ɨɫɬɚɬɨɱɧɨɟ ɜɪɟɦɹ ɩɢɬɚɧɢɹ ɨɬ ɛɚɬɚɪɟɢ, ɜɵ-
ɱɢɫɥɟɧɧɨɟ ɫ ɭɱɟɬɨɦ ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɬɨɤɚ. 

14. Average Run Time to Empty – ɜɵɪɚɠɟɧɧɨɟ ɜ ɦɢɧɭɬɚɯ ɨɫɬɚɬɨɱɧɨɟ ɜɪɟɦɹ ɩɢɬɚɧɢɹ ɨɬ ɛɚɬɚɪɟɢ, ɜɵ-
ɱɢɫɥɟɧɧɨɟ ɫ ɭɱɟɬɨɦ ɪɟɡɭɥɶɬɚɬɚ ɫɤɨɥɶɡɹɳɟɝɨ ɭɫɪɟɞɧɟɧɢɹ ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɬɨɤɚ. 

15. Charge Cycles – ɩɨɤɚɡɚɧɢɟ ɫɱɟɬɱɢɤɚ ɰɢɤɥɨɜ ɡɚɪɹɞɚ-ɪɚɡɪɹɞɚ. ɐɢɤɥ ɡɚɪɹɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɢɡɦɟ-
ɧɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɡɚɪɹɞɚ, ɩɪɟɜɵɲɚɸɳɟɟ 80%. 

ȼɫɬɪɨɟɧɧɵɣ ɢɧɞɢɤɚɬɨɪ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

 ɂɧɞɢɤɚɬɨɪ  

   

Ʉɚɠɞɚɹ ɥɢɬɢɣ-ɢɨɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɫɨɞɟɪɠɢɬ ɀɄ ɢɧɞɢɤɚɬɨɪ, ɤɨɬɨɪɵɣ ɨɬɨɛɪɚɠɚɟɬ ɫɨɫɬɨ-
ɹɧɢɟ ɟɟ ɡɚɪɹɞɚ. Ʉɚɠɞɵɣ ɫɟɝɦɟɧɬ ɢɧɞɢɤɚɬɨɪɚ ɨɬɨɛɪɚɠɚɟɬ 20% ɟɦɤɨɫɬɢ. Эɬɨɬ ɢɧɞɢɤɚɬɨɪ ɞɟɣɫɬɜɭɟɬ, 
ɟɫɥɢ ɜɤɥɸɱɟɧɨ ɩɢɬɚɧɢɟ ɨɬ ɛɚɬɚɪɟɢ. ɑɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɩɨɤɚɡɚɧɢɟ ɀɄ ɢɧɞɢɤɚɬɨɪɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚ-
ɬɚɪɟɢ Inspired Energy, ɫɥɟɞɭɟɬ ɨɬɤɪɵɬɶ ɤɪɵɲɤɭ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ ɩɪɢɛɨɪɚ FieldFox. 
 

ɂɧɞɢɤɚɬɨɪ Ɉɫɬɚɬɨɱɧɵɣ ɡɚɪɹɞ 

5 ɫɟɝɦɟɧɬɨɜ ≥ 805 

4 ɫɟɝɦɟɧɬɚ ≥60%, < 80% 

3 ɫɟɝɦɟɧɬɚ ≥ 40%, < 60% 

2 ɫɟɝɦɟɧɬɚ ≥ 20%, < 40% 

1 ɫɟɝɦɟɧɬ < 20% 
 

25.2 Ɂɚɪɹɞɤɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

ȼɵ ɩɨɥɭɱɚɟɬɟ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɛɟɡ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɤɨɬɨɪɚɹ ɩɪɢɥɚɝɚɟɬɫɹ 
ɨɬɞɟɥɶɧɨ. Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɜ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɡɚɪɹɠɟɧɚ ɧɚ 30% ÷ 40% ɞɥɹ ɩɪɨɞɥɟɧɢɹ ɫɪɨ-
ɤɚ ɟɟ ɫɥɭɠɛɵ. Ⱦɥɹ ɩɨɥɧɨɣ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ FieldFox ɬɪɟɛɭɟɬɫɹ ɱɟɬɵ-
ɪɟ ɱɚɫɚ. Ⱦɥɹ ɩɨɥɧɨɣ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɨɬ ɜɧɟɲɧɟɝɨ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (N9910X-
872) ɬɪɟɛɭɟɬɫɹ ɬɪɢ ɱɚɫɚ. ɉɨɥɧɨɫɬɶɸ ɡɚɪɹɠɟɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ ɚɧɚ-
ɥɢɡɚɬɨɪɚ FieldFox ɜ ɬɟɱɟɧɢɟ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɱɟɬɵɪɟɯ ɱɚɫɨɜ. ɉɟɪɟɞ ɩɪɢɦɟɧɟɧɢɟɦ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 
ɛɚɬɚɪɟɢ ɧɟ ɬɪɟɛɭɟɬɫɹ ɧɢɤɚɤɢɯ ɩɪɨɰɟɞɭɪ ɟɟ ɬɪɟɧɢɪɨɜɤɢ. 

Ⱥɜɬɨɦɚɬɢɤɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɜɫɟɝɞɚ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɪɚɡɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨ ɬɨɝɨ 
ɭɪɨɜɧɹ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɟɟ ɩɨɜɪɟɠɞɟɧɢɟ. Ɉɞɧɚɤɨ ɟɫɥɢ ɛɚɬɚɪɟɹ ɩɨɥɧɨɫɬɶɸ ɪɚɡɪɹɠɟɧɚ, ɚɧɚ-
ɥɢɡɚɬɨɪ FieldFox ɦɨɠɟɬ ɧɟ ɜɤɥɸɱɢɬɶɫɹ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɟɳɟ ɦɨɠɧɨ ɡɚɪɹɠɚɬɶ ɛɚɬɚɪɟɸ ɤɚɤ ɜɧɭɬɪɢ ɩɪɢ-
ɛɨɪɚ, ɬɚɤ ɢ ɨɬ ɜɧɟɲɧɟɝɨ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 248 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɉɨɫɤɨɥɶɤɭ ɥɢɬɢɣ-ɢɨɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɫɜɨɛɨɞɧɚ ɨɬ "ɷɮɮɟɤɬɚ ɩɚɦɹɬɢ", ɬɨ ɜɵ ɦɨɠɟɬɟ ɡɚɪɹ-
ɠɚɬɶ ɟɟ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɡɚɪɹɞɚ. Ɉɞɧɚɤɨ ɷɬɨ ɦɨɠɟɬ ɭɯɭɞɲɢɬɶ ɬɨɱ-
ɧɨɫɬɶ ɟɟ ɜɧɭɬɪɟɧɧɟɝɨ ɢɧɞɢɤɚɬɨɪɚ ɨɫɬɚɬɨɱɧɨɝɨ ɡɚɪɹɞɚ. Ʉɨɝɞɚ ɩɨɤɚɡɚɧɢɟ Max Error ɞɨɫɬɢɝɧɟɬ 10% ɢɥɢ 
ɩɪɟɜɵɫɢɬ ɷɬɨ ɡɧɚɱɟɧɢɟ, ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɩɪɨɰɟɞɭɪɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɧɞɢɤɚɰɢɢ ɫɨɫɬɨɹɧɢɹ ɚɤɤɭɦɭ-
ɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ɫɦ. ɪɚɡɞɟɥ 25.3). 

25.2.1  Ɂɚɪɹɞɤɚ ɛɚɬɚɪɟɢ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ ɫ ɩɨɦɨɳɶɸ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ 

ȼɧɢɦɚɧɢɟ: ɉɪɨɱɬɢɬɟ ɭɤɚɡɚɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɫɟɬɟɜɵɦ ɚɞɚɩɬɟɪɨɦ ɜ ɝɥɚɜɟ 26. 

Ⱦɥɹ ɩɨɥɧɨɣ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ FieldFox ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɪɧɨ ɱɟɬɵɪɟ 
ɱɚɫɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɜɵɤɥɸɱɟɧ ɥɢ ɩɪɢɛɨɪ, ɢɥɢ ɠɟ ɜɤɥɸɱɟɧ. 

   
ɋɟɬɟɜɨɣ ɚɞɚɩɬɟɪ 

 
ɑɬɨɛɵ ɡɚɪɹɞɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ, ɜɫɬɚɜɶɬɟ ɫɨɟɞɢɧɢɬɟɥɶ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ ɜ 
ɝɧɟɡɞɨ ɩɢɬɚɧɢɹ ɧɚ ɛɨɤɨɜɨɣ ɩɚɧɟɥɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɫɪɟɞɧɹɹ ɲɚɪɧɢɪɧɚɹ ɤɪɵɲɤɚ), ɡɚɬɟɦ ɜɫɬɚɜɶ-
ɬɟ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɜ ɫɟɬɟɜɭɸ ɪɨɡɟɬɤɭ. 
• Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɜɤɥɸɱɟɧ: ɉɪɨɰɟɫɫ ɡɚɪɹɞɤɢ ɢɧɞɢɰɢɪɭɟɬɫɹ ɩɢɤɬɨɝɪɚɦɦɨɣ ɛɚɬɚɪɟɢ ɜ ɩɪɚɜɨɦ 
ɜɟɪɯɧɟɦ ɭɝɥɭ ɷɤɪɚɧɚ. 

• Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɜɵɤɥɸɱɟɧ: ɉɪɨɰɟɫɫ ɡɚɪɹɞɤɢ ɢɧɞɢɰɢɪɭɟɬɫɹ ɠɟɥɬɵɦ ɫɜɟɱɟɧɢɟɦ ɢɧɞɢɤɚɬɨɪɚ ɩɢ-
ɬɚɧɢɹ ɩɪɢɛɨɪɚ, ɹɪɤɨɫɬɶ ɤɨɬɨɪɨɝɨ ɦɟɧɹɟɬɫɹ ɫ ɩɟɪɢɨɞɨɦ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ. Ʉɨɝɞɚ ɡɚɜɟɪɲɢɬɫɹ ɩɪɨ-
ɰɟɫɫ ɡɚɪɹɞɤɢ, ɷɬɨɬ ɫɜɟɬɨɞɢɨɞ ɩɨɝɚɫɧɟɬ (ɫɦ. ɪɚɡɞɟɥ 2.3). 

25.2.2  ɉɪɢɦɟɧɟɧɢɟ ɜɧɟɲɧɟɝɨ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (N9910X-872) 

ȼɧɢɦɚɧɢɟ: ɉɪɨɱɬɢɬɟ ɭɤɚɡɚɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɜ ɝɥɚɜɟ 26. 

   
ȼɧɟɲɧɟɟ ɡɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (N9910X-872) 



Ⱦɦɛɝɛ 25: ɋɛɜɩɭɛ ɬ ɦɣɭɣɤ-ɣɩɨɨɩɤ ɛɥɥɮɧɮɦɺɭɩɫɨɩɤ ɜɛɭɛɫɠɠɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 249 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ȼɧɟɲɧɟɟ ɡɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (N9910X-872) ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɡɚɪɹɞɢɬɶ ɩɨɥɧɨɫɬɶɸ ɢɫɬɨɳɟɧɧɭɸ ɚɤɤɭɦɭ-
ɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɩɪɢɦɟɪɧɨ ɡɚ ɬɪɢ ɱɚɫɚ. Эɬɨ ɞɜɭɯɫɟɤɰɢɨɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɡɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɚ ɭɪɨɜ-
ɧɹ 3, ɤɨɬɨɪɨɟ ɫɨɜɦɟɫɬɢɦɨ ɫɨ ɫɬɚɧɞɚɪɬɧɨɣ ɫɢɫɬɟɦɨɣ Smart Battery System. Ⱦɜɟ ɫɟɤɰɢɢ ɡɚɪɹɠɚɸɬɫɹ ɩɨ-
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨ ɩɪɢɧɰɢɩɭ "ɩɟɪɜɵɦ ɜɨɲɟɥ – ɩɟɪɜɵɦ ɜɵɲɟɥ", ɨɞɧɚɤɨ ɜ ɥɟɜɨɣ ɫɟɤɰɢɢ ɦɨɠɧɨ ɜɵɩɨɥ-
ɧɹɬɶ ɪɚɡɪɹɞ, ɤɨɝɞɚ ɢɞɟɬ ɩɪɨɰɟɫɫ ɡɚɪɹɞɚ ɜ ɩɪɚɜɨɣ ɫɟɤɰɢɢ. Ɂɞɟɫɶ ɩɪɢɦɟɧɹɟɬɫɹ ɜɧɟɲɧɢɣ ɭɧɢɜɟɪɫɚɥɶɧɵɣ 
ɢɦɩɭɥɶɫɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. 
 

ɋɜɟɬɨɞɢɨɞɧɵɣ ɢɧɞɢɤɚɬɨɪ  
ɜɧɟɲɧɟɝɨ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɋɨɫɬɨɹɧɢɟ ɡɚɪɹɞɤɢ 

Ɂɟɥɟɧɵɣ Ȼɚɬɚɪɟɹ ɩɨɥɧɨɫɬɶɸ ɡɚɪɹɠɟɧɚ 

Ɂɟɥɟɧɵɣ ɦɢɝɚɸɳɢɣ Ȼɵɫɬɪɚɹ ɡɚɪɹɞɤɚ 

ɀɟɥɬɵɣ ɦɢɝɚɸɳɢɣ ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɬɨɱɧɨɫɬɢ ɢɧɞɢɤɚɰɢɢ ɫɨɫɬɨɹɧɢɹ ɛɚɬɚɪɟɢ  
(ɫɦ. ɪɚɡɞɟɥ 25.3) 

ɀɟɥɬɨ-ɡɟɥɟɧɵɣ ȼɨɫɫɬɚɧɨɜɥɟɧɚ ɬɨɱɧɨɫɬɶ ɢɧɞɢɤɚɰɢɢ ɫɨɫɬɨɹɧɢɹ ɛɚɬɚɪɟɢ 

Ʉɪɚɫɧɵɣ ɦɢɝɚɸɳɢɣ ɇɟɩɨɥɚɞɤɚ 

ɀɟɥɬɵɣ Ⱦɟɠɭɪɧɵɣ ɪɟɠɢɦ (Standby) 

 
Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɧɟɲɧɟɝɨ ɡɚɪɹɞɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ. 

25.3 ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɬɨɱɧɨɫɬɢ ɢɧɞɢɤɚɰɢɢ ɫɨɫɬɨɹɧɢɹ ɛɚɬɚɪɟɢ 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɫɨɞɟɪɠɢɬ ɷɥɟɤɬɪɨɧɢɤɭ, ɤɨɬɨɪɚɹ ɤɨɧɬɪɨɥɢɪɭɟɬ ɷɤɫɩɥɭɚɬɚɰɢɸ ɛɚɬɚɪɟɢ ɢ ɨɬ-
ɫɥɟɠɢɜɚɟɬ ɨɫɬɚɬɨɱɧɭɸ ɟɦɤɨɫɬɶ. Эɬɚ ɮɭɧɤɰɢɹ ɦɨɠɟɬ ɬɟɪɹɬɶ ɬɨɱɧɨɫɬɶ ɜɫɥɟɞɫɬɜɢɟ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟ-
ɪɚɬɭɪɵ, ɫɬɚɪɟɧɢɹ, ɫɚɦɨɪɚɡɪɹɞɚ, ɩɨɜɬɨɪɹɸɳɟɝɨɫɹ ɱɚɫɬɢɱɧɨɝɨ ɪɚɡɪɹɞɚ ɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ. ɉɪɨɰɟɞɭɪɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɬɨɱɧɨɫɬɢ ɢɧɞɢɤɚɰɢɢ ɫɨɫɬɨɹɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ɤɨɬɨɪɭɸ ɧɚɡɵɜɚɸɬ ɬɚɤɠɟ 
ɩɟɪɟɤɚɥɢɛɪɨɜɤɨɣ) ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɬɨɱɧɨɫɬɶ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ ɟɦɤɨɫɬɢ ɛɚɬɚɪɟɢ. 

Эɬɚ ɩɪɨɰɟɞɭɪɚ ɧɟ ɜɥɢɹɟɬ ɧɚ ɪɟɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. Ɉɧɚ ɥɢɲɶ ɡɚɧɨɜɨ 
ɤɚɥɢɛɪɭɟɬ ɢɧɞɢɤɚɬɨɪ ɭɪɨɜɧɹ ɡɚɪɹɞɚ. 

ɉɪɨɰɟɞɭɪɚ ɩɟɪɟɤɚɥɢɛɪɨɜɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɥɧɨɣ ɡɚɪɹɞɤɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɩɨɥɧɨɣ ɪɚɡɪɹɞɤɟ 
ɢ ɩɨɜɬɨɪɧɨɣ ɩɨɥɧɨɣ ɡɚɪɹɞɤɟ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɜɟɪɤɨɣ ɭɫɬɪɚɧɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ. 

Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ, ɬɪɟɛɭɟɬɫɹ ɥɢ ɩɟɪɟɤɚɥɢɛɪɨɜɤɚ 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Service Diagnostics  ɢ  Battery  . 

2. ȿɫɥɢ ɩɨɤɚɡɚɧɢɟ Max Error ɧɚ ɷɤɪɚɧɟ Battery ɫɨɫɬɚɜɥɹɟɬ 10% ɢ ɛɨɥɶɲɟ, ɬɨ ɬɪɟɛɭɟɬɫɹ ɩɟɪɟɤɚɥɢɛɪɨɜ-
ɤɚ. 

Эɬɚ ɩɨɝɪɟɲɧɨɫɬɶ ɦɨɠɟɬ ɜɥɢɹɬɶ ɧɚ ɞɪɭɝɢɟ ɨɬɨɛɪɚɠɚɟɦɵɟ ɧɚ ɷɤɪɚɧɟ ɩɨɤɚɡɚɬɟɥɢ ɡɚɪɹɞɚ ɛɚɬɚɪɟɢ. 

ȿɫɥɢ ɩɨɫɥɟ ɩɟɪɟɤɚɥɢɛɪɨɜɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɧɟ ɩɪɢɨɛɪɟɬɚɟɬ ɩɨɥɧɵɣ ɡɚɪɹɞ, ɢɥɢ ɩɨɤɚɡɚɧɢɟ 
Max Error ɩɪɟɜɵɲɚɟɬ 9%, ɬɨ ɫɥɟɞɭɟɬ ɩɨɜɬɨɪɢɬɶ ɩɪɨɰɟɞɭɪɭ ɩɟɪɟɤɚɥɢɛɪɨɜɤɢ. ȿɫɥɢ ɬɪɟɬɶɹ ɩɪɨɰɟɞɭɪɚ 
ɩɟɪɟɤɚɥɢɛɪɨɜɤɢ ɧɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɩɨɥɧɵɣ ɡɚɪɹɞ, ɢ ɩɨɤɚɡɚɧɢɟ Max Error ɫɨɫɬɚɜɥɹɟɬ 9% ɢɥɢ ɦɟɧɶ-
ɲɟ, ɬɨ ɫɥɟɞɭɟɬ ɡɚɦɟɧɢɬɶ ɷɬɭ ɛɚɬɚɪɟɸ. 

ɉɪɨɰɟɞɭɪɭ ɩɟɪɟɤɚɥɢɛɪɨɜɤɢ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ ɢɥɢ ɫ ɩɨ-
ɦɨɳɶɸ ɜɧɟɲɧɟɝɨ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (N9910X-872). ɉɪɢɦɟɧɟɧɢɟ ɜɧɟɲɧɟɝɨ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɩɨɡɜɨɥɹɟɬ ɭɩɪɨɫɬɢɬɶ ɢ ɭɫɤɨɪɢɬɶ ɷɬɭ ɩɪɨɰɟɞɭɪɭ. 

Ʉɚɤ ɜɵɩɨɥɧɢɬɶ ɩɟɪɟɤɚɥɢɛɪɨɜɤɭ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ 

1. ɉɨɥɧɨɫɬɶɸ ɡɚɪɹɞɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɜɧɭɬɪɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɨɧ ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸ-
ɱɟɧ ɢɥɢ ɜɵɤɥɸɱɟɧ) ɫ ɩɨɦɨɳɶɸ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ. 

2. ɉɪɨɫɥɟɞɢɬɟ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɩɨɥɧɨɫɬɶɸ ɡɚɪɹɞɢɥɚɫɶ. ȼ ɫɨɫɬɨɹɧɢɢ ɩɨɥɧɨɝɨ 
ɡɚɪɹɞɚ ɧɚ ɷɤɪɚɧɟ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɞɨɥɠɟɧ ɨɬɨɛɪɚɠɚɬɶɫɹ ɢɧɞɢɤɚɬɨɪ  . 

3. ɉɨɥɧɨɫɬɶɸ ɪɚɡɪɹɞɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ. Ⱦɥɹ ɷɬɨɝɨ ɨɬɫɨɟɞɢɧɢɬɟ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɢ ɨɫɬɚɜɶ-
ɬɟ ɩɪɢɛɨɪ FieldFox ɜɤɥɸɱɟɧɧɵɦ, ɩɨɤɚ ɨɧ ɫɚɦ ɧɟ ɜɵɤɥɸɱɢɬɫɹ (ɩɪɢɦɟɪɧɨ ɱɟɪɟɡ ɱɟɬɵɪɟ ɱɚɫɚ ɢɥɢ ɱɟ-
ɪɟɡ ɩɹɬɶ ɱɚɫɨɜ). 



Ⱦɦɛɝɛ 25: ɋɛɜɩɭɛ ɬ ɦɣɭɣɤ-ɣɩɨɨɩɤ ɛɥɥɮɧɮɦɺɭɩɫɨɩɤ ɜɛɭɛɫɠɠɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 250 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

4. ȼɵɧɶɬɟ ɛɚɬɚɪɟɸ ɢɡ ɩɪɢɛɨɪɚ FieldFox, ɩɨɞɨɠɞɢɬɟ ɦɢɧɭɬɭ ɢ ɜɫɬɚɜɶɬɟ ɟɟ ɧɚ ɦɟɫɬɨ. 

5. ɋɧɨɜɚ ɩɪɢɫɨɟɞɢɧɢɬɟ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ. 

6. Ɂɚɪɹɞɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɢ ɩɪɨɜɟɪɶɬɟ ɧɚɥɢɱɢɟ ɫɨɫɬɨɹɧɢɹ ɩɨɥɧɨɝɨ ɡɚɪɹɞɚ. 

7. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  System  7  , ɡɚɬɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  Service Diagnostics  ɢ  Battery  , 

ɱɬɨɛɵ ɨɛɪɚɬɢɬɶɫɹ ɤ ɷɤɪɚɧɭ Battery ɢ ɭɛɟɞɢɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɨɤɚɡɚɬɟɥɶ Max Error ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 
10%. 

Ʉɚɤ ɜɵɩɨɥɧɢɬɶ ɩɟɪɟɤɚɥɢɛɪɨɜɤɭ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɫ ɩɨɦɨɳɶɸ ɜɧɟɲɧɟɝɨ  
ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (N9910X-872) 

1. ȼɫɬɚɜɶɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɜ ɥɟɜɭɸ ɫɟɤɰɢɸ ɜɧɟɲɧɟɝɨ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

2. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɫ ɧɚɞɩɢɫɶɸ Push to Recalibrate Left Battery Bay. 

3. Ɂɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɨɫɬɶɸ ɡɚɪɹɠɚɟɬ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ, ɩɨɥɧɨɫɬɶɸ ɪɚɡɪɹɠɚɟɬ ɟɟ, ɡɚ-
ɬɟɦ ɫɧɨɜɚ ɩɨɥɧɨɫɬɶɸ ɡɚɪɹɠɚɟɬ. ȼɟɫɶ ɷɬɨɬ ɩɪɨɰɟɫɫ ɞɥɢɬɫɹ ɨɤɨɥɨ 12 ɱɚɫɨɜ. 

4. ȼɫɬɚɜɶɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɜ ɚɧɚɥɢɡɚɬɨɪ FieldFox. 

5. ɇɚ ɷɤɪɚɧɟ Battery ɭɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɛɚɬɚɪɟɹ ɩɨɥɧɨɫɬɶɸ ɡɚɪɹɠɟɧɚ ɢ ɩɟɪɟɤɚɥɢɛɪɨɜɚɧɚ. 

25.4 ɍɯɨɞ ɡɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ 

ɉɟɪɢɨɞɢɱɟɫɤɢ ɨɫɦɚɬɪɢɜɚɣɬɟ ɛɚɬɚɪɟɸ ɧɚ ɩɪɟɞɦɟɬ ɜɵɹɜɥɟɧɢɹ ɬɚɤɢɯ ɩɪɢɡɧɚɤɨɜ ɞɟɝɪɚɞɚɰɢɢ, ɤɚɤ ɜɡɞɭ-
ɬɢɟ, ɬɪɟɳɢɧɵ ɧɚ ɨɛɨɥɨɱɤɢ ɢɥɢ ɭɬɟɱɤɚ ɠɢɞɤɨɫɬɢ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɞɟɝɪɚɞɚɰɢɢ ɡɚɦɟɧɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪ-
ɧɭɸ ɛɚɬɚɪɟɸ ɢ ɥɢɤɜɢɞɢɪɭɣɬɟ (ɭɬɢɥɢɡɢɪɭɣɬɟ) ɟɟ ɧɚɞɥɟɠɚɳɢɦ ɨɛɪɚɡɨɦ (ɫɦ. ɪɚɡɞɟɥ 25.6). Ⱦɚɥɶɧɟɣɲɚɹ 
ɷɤɫɩɥɭɚɬɚɰɢɹ ɢɫɩɨɪɱɟɧɧɨɣ ɛɚɬɚɪɟɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɫɦ. ɝɥɚɜɭ 
26). 

25.5 Ʉɚɤ ɩɪɨɞɥɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

• ȿɫɥɢ ɭ ɜɚɫ ɟɫɬɶ ɩɨɫɬɨɹɧɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɢɬɚɧɢɟɦ ɨɬ ɫɟɬɢ (ɧɚɩɪɢɦɟɪ, ɜ ɢɫɩɵɬɚɬɟɥɶ-
ɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ), ɜɵɧɶɬɟ ɛɚɬɚɪɟɸ ɢɡ ɩɪɢɛɨɪɚ ɢ ɩɨɥɶɡɭɣɬɟɫɶ ɫɟɬɟɜɵɦ ɚɞɚɩɬɟɪɨɦ. 

• ȿɫɥɢ ɭ ɜɚɫ ɧɟɬ ɩɨɫɬɨɹɧɧɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɢɬɚɧɢɟɦ ɨɬ ɫɟɬɢ (ɧɚɩɪɢɦɟɪ, ɜ ɩɨɥɟɜɵɯ ɭɫ-
ɥɨɜɢɹɯ), ɩɨɥɶɡɭɣɬɟɫɶ ɩɢɬɚɧɢɟɦ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢ ɡɚɪɹɠɚɣɬɟ ɟɟ, ɤɚɤ ɬɨɥɶɤɨ ɭɪɨɜɟɧɶ ɟɟ 
ɡɚɪɹɞɚ ɫɨɫɬɚɜɢɬ 20% ÷ 50%, ɤɚɤ ɜɢɞɧɨ ɩɨ ɩɢɤɬɨɝɪɚɦɦɟ ɛɚɬɚɪɟɢ ɧɚ ɷɤɪɚɧɟ. ɉɪɢ ɷɬɨɦ ɭɪɨɜɧɟ ɡɚɪɹɞɚ 
ɜɫɬɪɨɟɧɧɵɣ ɢɧɞɢɤɚɬɨɪ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɨɬɨɛɪɚɠɚɟɬ ɞɜɚ-ɬɪɢ ɫɟɝɦɟɧɬɚ. 

• ȿɫɥɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɛɭɞɟɬ ɛɟɡɞɟɣɫɬɜɨɜɚɬɶ ɞɨɥɶɲɟ ɨɞɧɨɣ ɧɟɞɟɥɢ, ɜɵɧɶ-
ɬɟ ɢɡ ɧɟɝɨ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɯɪɚɧɢɬɶ ɛɚɬɚɪɟɸ ɩɪɢ ɭɪɨɜɧɟ ɡɚɪɹɞɚ ɩɪɢɦɟɪɧɨ 
50% (ɬɪɢ ɫɟɝɦɟɧɬɚ ɧɚ ɜɫɬɪɨɟɧɧɨɦ ɢɧɞɢɤɚɬɨɪɟ ɛɚɬɚɪɟɢ). ɏɪɚɧɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɜ ɛɟɡ-
ɞɟɣɫɬɜɢɢ ɦɨɠɟɬ ɭɯɭɞɲɢɬɶ ɢɯ ɫɩɨɫɨɛɧɨɫɬɶ ɞɟɪɠɚɬɶ ɡɚɪɹɞ. 

• ɉɪɟɞ ɬɟɦ, ɤɚɤ ɡɚɪɹɠɚɬɶ ɯɨɥɨɞɧɭɸ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ, ɩɨɞɨɠɞɢɬɟ, ɩɨɤɚ ɨɧɚ ɧɟ ɩɪɨɝɪɟɟɬɫɹ ɞɨ 
ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. ɋɤɚɱɨɤ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɟɬ ɧɚɪɭɲɢɬɶ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɛɚɬɚ-
ɪɟɢ ɢ ɞɚɠɟ ɜɵɡɜɚɬɶ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ. 

• ɏɪɚɧɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɜ ɫɭɯɨɦ ɩɪɨɯɥɚɞɧɨɦ ɦɟɫɬɟ ɜ ɭɞɚɥɟɧɢɢ ɨɬ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɟɞ-
ɦɟɬɨɜ ɢ ɚɝɪɟɫɫɢɜɧɵɯ ɝɚɡɨɜ. 

 Ⱦɨɩɭɫɬɢɦɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɪɟɞɟɥɵ ɩɪɢ ɯɪɚɧɟɧɢɢ (ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɡɚɪɹɞ ɨɬ 20% 
ɞɨ 50%): 
Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ: –20 °ɋ ÷ 50°ɋ 
ɏɪɚɧɟɧɢɟ ɞɨ 1 ɦɟɫ.: –20°ɋ ÷ 45°ɋ 
ɏɪɚɧɟɧɢɟ ɞɨ 6 ɦɟɫ.: –20°ɋ ÷ 45°ɋ 
ɏɪɚɧɟɧɢɟ ɞɨ 12 ɦɟɫ.: –20°ɋ ÷ 35°ɋ 

• Ⱦɨɩɭɫɬɢɦɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɪɟɞɟɥɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ: 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɡɚɪɹɞɤɟ: 0°ɋ ÷ 45°ɋ (ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ <10°ɋ ɡɚɦɟɞɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɡɚɪɹɞ-
ɤɢ ɭ ɧɟɤɨɬɨɪɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ) 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɪɚɡɪɹɞɟ: –10°ɋ ÷ 60°ɋ  

• ɉɨɥɶɡɭɣɬɟɫɶ ɩɪɢɛɨɪɨɦ FieldFox ɫ ɩɢɬɚɧɢɟɦ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭ-
ɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ 10°ɋ ɞɨ 50°ɋ. Эɤɫɩɥɭɚɬɚɰɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɨɣ ɢɥɢ ɛɨ-
ɥɟɟ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢɜɨɞɢɬ ɤ ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɚ ɟɟ ɫɥɭɠɛɵ. ɉɪɢ ɧɢɡ-
ɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (ɨɫɨɛɟɧɧɨ ɧɢɠɟ 0°ɋ) ɫɧɢɠɚɟɬɫɹ ɟɦɤɨɫɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 



Ⱦɦɛɝɛ 25: ɋɛɜɩɭɛ ɬ ɦɣɭɣɤ-ɣɩɨɨɩɤ ɛɥɥɮɧɮɦɺɭɩɫɨɩɤ ɜɛɭɛɫɠɠɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 251 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

25.6 Ʌɢɤɜɢɞɚɰɢɹ ɨɬɫɥɭɠɢɜɲɢɯ ɥɢɬɢɣ-ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 

Ʉɨɝɞɚ ɜɵ ɡɚɦɟɬɢɬɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɟɦɤɨɫɬɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɫɥɟ ɧɚɞɥɟɠɚɳɟɣ ɡɚ-
ɪɹɞɤɢ, ɷɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɡɧɚɤɨɦ ɬɨɝɨ, ɱɬɨ ɩɨɪɚ ɡɚɦɟɧɹɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ. 

Ʌɢɤɜɢɞɚɰɢɸ (ɭɬɢɥɢɡɚɰɢɸ) ɥɢɬɢɣ-ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬ-
ɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɨɮɢɰɢɚɥɶɧɵɦɢ ɩɪɟɞɩɢɫɚɧɢɹɦɢ. Ɉɛɪɚɬɢɬɟɫɶ ɜ ɦɟɫɬɧɭɸ ɫɥɭɠɛɭ ɭɩɪɚɜɥɟɧɢɹ 
ɭɛɨɪɤɨɣ ɦɭɫɨɪɚ ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ, ɤɚɫɚɸɳɟɣɫɹ ɛɟɡɨɩɚɫɧɨɣ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɥɢɤɜɢɞɚɰɢɢ ɚɤɤɭ-
ɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ. 

 



Ⱦɦɛɝɛ 26: ɮɥɛɢɛɨɣɺ ɧɠɫ ɜɠɢɩɪɛɬɨɩɬɭɣ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 252 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

26 ɍɤɚɡɚɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ 

Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɪɚɡɪɚɛɨɬɚɧ, ɢɡɝɨɬɨɜɥɟɧ ɢ ɢɫɩɵɬɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɭɛɥɢɤɚɰɢɟɣ IEC 61010-1: 
2001 "Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤ ɷɥɟɤɬɪɢɱɟɫɤɨɦɭ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɦɭ ɢ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɨɛɨ-
ɪɭɞɨɜɚɧɢɸ". Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɛɟɡɨɩɚɫɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɪɚɫɫɱɢ-
ɬɚɧ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɜ ɤɚɬɟɝɨɪɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ II ɩɪɢ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ 2 ɫɨɝɥɚɫɧɨ ɫɬɚɧ-
ɞɚɪɬɚɦ IEC 61010 ɢ IEC 60664, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ ɫ ɩɪɢɛɨɪɨɦ, ɜɧɢɦɚ-
ɬɟɥɶɧɨ ɩɪɨɱɬɢɬɟ ɷɬɢ ɭɤɚɡɚɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. Эɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɪɢɛɨɪɚ ɜ ɛɟɡɨɩɚɫɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

ȼ ɨɬɧɨɲɟɧɢɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox: 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

 ȼɧɭɬɪɢ ɩɪɢɛɨɪɚ ɧɟɬ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɨ ɫɬɨɪɨɧɵ 
ɨɩɟɪɚɬɨɪɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɥɢɬɢɣ-ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. Ⱦɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ ɩɪɢɛɨɪɚ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɦɭ ɩɟɪɫɨɧɚɥɭ. ɇɟ ɫɧɢɦɚɣɬɟ ɤɪɵɲɤɢ 
ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

 ɉɪɢɦɟɧɟɧɢɟ ɷɬɨɝɨ ɩɪɢɛɨɪɚ ɢɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɩɨɦɢɦɨ ɨɩɢɫɚɧɧɵɯ ɜ Ɋɭɤɨɜɨɞɫɬɜɟ ɞɥɹ ɩɨɥɶ-
ɡɨɜɚɬɟɥɹ, ɦɨɠɟɬ ɧɚɪɭɲɢɬɶ ɡɚɳɢɬɧɵɟ ɮɭɧɤɰɢɢ ɩɪɢɛɨɪɚ. Эɬɨɬ ɩɪɢɛɨɪ ɞɨɥɠɟɧ ɩɪɢɦɟɧɹɬɶɫɹ ɜ 
ɧɨɪɦɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɬ.ɟ. ɫɨ ɜɫɟɦɢ ɢɫɩɪɚɜɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ, ɤɨɝɞɚ ɨɧ ɩɨɥɭɱɚɟɬ 
ɩɢɬɚɧɢɟ ɨɬ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ. 

 Эɬɨɬ ɩɪɢɛɨɪ ɞɨɥɠɟɧ ɩɪɢɦɟɧɹɬɶɫɹ ɬɨɥɶɤɨ ɜ ɬɟɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɜ ɬɟɯ ɩɨɥɨɠɟɧɢɹɯ, 
ɤɨɬɨɪɵɟ ɭɤɚɡɚɧɵ ɢɡɝɨɬɨɜɢɬɟɥɟɦ. Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɫɥɟɞɭɸ-
ɳɢɯ ɫɬɚɧɞɚɪɬɨɜ: 

  IEC 61010, 2-ɟ ɢɡɞɚɧɢɟ / EN 61010, 2-ɟ ɢɡɞɚɧɢɟ 

  Ʉɚɧɚɞɚ: CSA 22.2 No. 61010-1-04 

  ɋɒȺ: UL 61010-1, 2-ɟ ɢɡɞɚɧɢɟ 

 ɇɟ ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ ɜ ɩɪɢɛɨɪ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɢ ɧɟ ɜɧɨɫɢɬɟ ɜ ɧɟɝɨ ɧɢɤɚɤɢɯ ɢɡɦɟɧɟɧɢɣ. ɉɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɟɪɧɢɬɟ ɩɪɢɛɨɪ ɢɡɝɨɬɨɜɢɬɟɥɸ ɢɥɢ ɨɬɩɪɚɜɶɬɟ ɟɝɨ ɜ ɧɚɡɧɚɱɟɧɧɵɣ ɪɟɦɨɧɬɧɵɣ 
ɰɟɧɬɪ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫ ɰɟɥɶɸ ɩɨɞɞɟɪɠɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 ɉɪɢ ɪɚɛɨɬɟ ɫ ɩɪɢɛɨɪɨɦ ɫɨɛɥɸɞɚɣɬɟ ɩɪɢɦɟɧɢɦɵɟ ɦɟɫɬɧɵɟ ɢ ɧɚɰɢɨɧɚɥɶɧɵɟ ɩɪɚɜɢɥɚ ɬɟɯɧɢ-
ɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

 ɋɥɟɞɢɬɟ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɫɨɟɞɢɧɟɧɢɹ ɫ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ 
ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ IEC950 / EN60950. 

 ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɨɟɞɢɧɹɬɶ ɩɪɢɛɨɪ, ɨɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɦɚɪɤɢɪɨɜɤɭ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢ-
ɦɵɯ ɡɧɚɱɟɧɢɣ ɫɢɝɧɚɥɨɜ ɧɚ ɜɯɨɞɚɯ ɢ ɜɵɯɨɞɚɯ ɩɪɢɛɨɪɚ. 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɨɳɧɨɫɬɢ: 

ɋɨɟɞɢɧɢɬɟɥɶ RF Output: ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 50 ȼ, ȼɑ ɦɨɳɧɨɫɬɶ +23 ɞȻɦ 

ɋɨɟɞɢɧɢɬɟɥɶ Ext Trig/Ref: ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 5,5 ȼ 

ȼɯɨɞ ȼɑ ɫɢɝɧɚɥɚ: ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ± 50 ȼ, ȼɑ ɦɨɳɧɨɫɬɶ +27 ɞȻɦ 

ȼɯɨɞ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 19 ȼ, 4 Ⱥ 

 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɡɦɟɪɟɧɢɣ ɫɥɟɞɢɬɟ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɫɨɛɥɸɞɚɥɢɫɶ ɧɚɞɥɟɠɚɳɢɟ ɷɤɫɩɥɭɚɬɚɰɢ-
ɨɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɞɥɹ ɩɪɢɛɨɪɚ ɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ. 

 ɇɟ ɪɚɛɨɬɚɣɬɟ ɫɨ ɜɫɤɪɵɬɵɦ ɩɪɢɛɨɪɨɦ, ɤɨɝɞɚ ɧɚ ɧɟɝɨ ɩɨɞɚɟɬɫɹ ɩɢɬɚɧɢɟ. 

 ɇɟ ɪɚɛɨɬɚɣɬɟ ɫ ɩɪɢɛɨɪɨɦ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɚɬɦɨɫɮɟɪɟ. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

 ɋɟɬɟɜɨɣ ɲɧɭɪ ɢ ɫɨɟɞɢɧɢɬɟɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɜɦɟɫɬɢɦɵ ɫ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɡɞɚɧɢɹ. Ɉɬɫɭɬ-
ɫɬɜɢɟ ɧɚɞɥɟɠɚɳɟɝɨ ɡɚɡɟɦɥɟɧɢɹ ɜɜɢɞɭ ɩɪɢɦɟɧɟɧɢɹ ɧɟɩɨɞɯɨɞɹɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɜɪɟɠɞɟɧɢɸ ɩɪɢɛɨɪɚ ɢ ɤ ɫɟɪɶɟɡɧɵɦ ɬɪɚɜɦɚɦ ɩɟɪɫɨɧɚɥɚ. 

 ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ ɭ ɷɬɨɝɨ ɩɪɢɛɨɪɚ ɪɚɫɫɱɢɬɚɧɵ ɬɨɥɶɤɨ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɫ ɜɧɟɲɧɢɦɢ ɫɢɝ-
ɧɚɥɚɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɤɚɬɟɝɨɪɢɢ ɢɡɦɟɪɟɧɢɣ I. 



Ⱦɦɛɝɛ 26: ɮɥɛɢɛɨɣɺ ɧɠɫ ɜɠɢɩɪɛɬɨɩɬɭɣ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 253 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ȼ ɨɬɧɨɲɟɧɢɢ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ: 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

 ɋɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɡɞɟɥɢɟ ɤɥɚɫɫɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 1 (ɨɧ ɫɧɚɛɠɟɧ ɫɟɬɟɜɵɦ 
ɲɧɭɪɨɦ ɫ ɩɪɨɜɨɞɨɦ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ). ȼɢɥɤɭ ɫɟɬɟɜɨɝɨ ɲɧɭɪɚ ɫɥɟɞɭɟɬ ɩɨɞɤɥɸɱɚɬɶ 
ɬɨɥɶɤɨ ɤ ɪɨɡɟɬɤɟ ɫ ɡɚɳɢɬɧɵɦ ɡɚɡɟɦɥɟɧɧɵɦ ɤɨɧɬɚɤɬɨɦ. ȼɫɹɤɨɟ ɧɚɪɭɲɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ ɡɚ-
ɳɢɬɧɨɝɨ ɩɪɨɜɨɞɚ ɫ ɡɟɦɥɟɣ ɜɧɭɬɪɢ ɢɥɢ ɜɧɟ ɢɡɞɟɥɢɹ ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɨɩɚɫɧɨɫɬɢ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɧɚɪɭɲɚɬɶ ɷɬɨ ɫɨɟɞɢɧɟɧɢɟ. 

 ɉɨɥɶɡɭɣɬɟɫɶ ɬɨɥɶɤɨ ɩɪɢɥɚɝɚɟɦɵɦ ɤ ɩɪɢɛɨɪɭ ɫɟɬɟɜɵɦ ɚɞɚɩɬɟɪɨɦ. 

 ɉɨɥɶɡɭɣɬɟɫɶ ɬɨɥɶɤɨ ɲɬɚɬɧɵɦ ɫɟɬɟɜɵɦ ɲɧɭɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɞɥɹ ɷɬɨɝɨ ɫɟɬɟɜɨɝɨ ɚɞɚɩ-
ɬɟɪɚ. 

 ȼɧɭɬɪɢ ɢɡɞɟɥɢɹ ɧɟɬ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɨ ɫɬɨɪɨɧɵ 
ɨɩɟɪɚɬɨɪɚ.  ɇɟ ɜɧɨɫɢɬɟ ɜ ɢɡɞɟɥɢɟ ɧɢɤɚɤɢɯ ɢɡɦɟɧɟɧɢɣ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɟɪɧɢɬɟ ɢɡɞɟɥɢɟ 
ɢɡɝɨɬɨɜɢɬɟɥɸ ɢɥɢ ɨɬɩɪɚɜɶɬɟ ɟɝɨ ɜ ɧɚɡɧɚɱɟɧɧɵɣ ɪɟɦɨɧɬɧɵɣ ɰɟɧɬɪ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭ-
ɠɢɜɚɧɢɹ ɫ ɰɟɥɶɸ ɩɨɞɞɟɪɠɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 ɋɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɪɚɫɫɱɢɬɚɧ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 0°ɋ ÷ 
40°ɋ ɫ ɩɨɥɧɨɣ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ > 40°ɋ ɦɨɳ-
ɧɨɫɬɶ ɫɧɢɠɚɟɬɫɹ ɥɢɧɟɣɧɨ ɞɨ 50 ȼɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 50°ɋ. 

 Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ: +15 ȼ, 4,0 Ⱥ 

 ȼɯɨɞɧɨɟ ɩɟɪɟɦɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 100 ȼ ÷ 250 ȼ, 50/60 Ƚɰ 

 ɋɟɬɟɜɚɹ ɜɢɥɤɚ: Ɂɞɟɫɶ ɩɪɢɦɟɧɹɟɬɫɹ ɬɪɟɯɲɬɵɪɶɤɨɜɚɹ ɫɟɬɟɜɚɹ ɜɢɥɤɚ, ɨɬɜɟɱɚɸɳɚɹ ɬɪɟɛɨɜɚɧɢ-
ɹɦ ɫɬɚɧɞɚɪɬɚ IEC 60884-1 "ȼɢɥɤɢ ɢ ɪɨɡɟɬɤɢ ɞɥɹ ɛɵɬɨɜɵɯ ɢ ɬɨɦɭ ɩɨɞɨɛɧɵɯ ɷɥɟɤɬɪɨɩɪɢɛɨɪɨɜ 
– ɑɚɫɬɶ 1: Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɧɚɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ UL, SA, BSI, VDE, CCC, SA, NZ ɢ PSE". 

 ɉɪɢɛɨɪɧɵɣ ɫɨɟɞɢɧɢɬɟɥɶ: Ɂɞɟɫɶ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢɛɨɪɧɵɣ ɫɨɟɞɢɧɢɬɟɥɶ, ɫɟɪɬɢɮɢɰɢɪɨɜɚɧ-
ɧɵɣ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɚ IEC 60320-1 / EN 60320-1. 

 ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɨɬɫɨɟɞɢɧɹɣɬɟ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɨɬ ɷɥɟɤɬɪɨ-
ɫɟɬɢ, ɩɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɚɬɶ ɤ ɨɱɢɫɬɤɟ ɟɝɨ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ. ɉɪɨɬɢɪɚɣɬɟ ɜɧɟɲɧɢɟ ɱɚɫɬɢ ɤɨɪ-
ɩɭɫɚ ɫɭɯɨɣ ɢɥɢ ɫɥɟɝɤɚ ɭɜɥɚɠɧɟɧɧɨɣ ɜɨɞɨɣ ɬɪɹɩɤɨɣ. ɇɟ ɩɵɬɚɣɬɟɫɶ ɱɢɫɬɢɬɶ ɜɧɭɬɪɟɧɧɢɟ ɤɨɦ-
ɩɨɧɟɧɬɵ. 

 ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox ɪɚɫɩɨɥɚɝɚɣɬɟ ɟɝɨ ɬɚɤ, ɱɬɨɛɵ 
ɛɵɥ ɥɟɝɤɨ ɞɨɫɬɭɩɟɧ ɫɟɬɟɜɨɣ ɲɧɭɪ, ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ ɫɪɟɞɫɬɜɨɦ ɨɬɫɨɟɞɢɧɟɧɢɹ ɨɬ ɫɟɬɢ ɜ ɷɤɫ-
ɬɪɟɧɧɨɣ ɫɢɬɭɚɰɢɢ. Ʉɧɨɩɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɩɢɬɚɧɢɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox 
ɫɥɭɠɢɬ ɬɨɥɶɤɨ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɜɧɭɬɪɢ ɩɪɢ-
ɛɨɪɚ, ɧɨ ɧɟ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ. ȼ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɞɨɫɬɭɩɧɨɦ 
ɞɥɹ ɨɩɟɪɚɬɨɪɚ ɦɟɫɬɟ ɫɟɬɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɡɚɳɢɬɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɞɥɹ ɜɵɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ. 

 ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɟɪɟɝɪɟɜɚ ɨɛɹɡɚɬɟɥɶɧɨ ɨɬɫɨɟɞɢɧɹɣɬɟ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɨɬ ɫɟɬɟɜɨɝɨ ɚɞɚɩ-
ɬɟɪɚ ɩɟɪɟɞ ɬɟɦ, ɤɚɤ ɩɨɦɟɫɬɢɬɶ ɚɧɚɥɢɡɚɬɨɪ ɜ ɪɚɧɟɰ. ȿɫɥɢ ɜɵ ɩɪɟɞɩɨɱɢɬɚɟɬɟ ɞɟɪɠɚɬɶ ɚɧɚɥɢ-
ɡɚɬɨɪ FieldFox ɜ ɪɚɧɰɟ ɫ ɩɨɞɤɥɸɱɟɧɧɵɦ ɫɟɬɟɜɵɦ ɚɞɚɩɬɟɪɨɦ, ɬɨ ɨɬɫɨɟɞɢɧɢɬɟ ɫɟɬɟɜɨɣ ɚɞɚɩ-
ɬɟɪ ɨɬ ɫɟɬɢ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɟɪɟɝɪɟɜɚ. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

 ɋɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɫɧɚɛɠɟɧ ɮɭɧɤɰɢɟɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ. ɋɥɟɞɢɬɟ ɡɚ 
ɬɟɦ, ɱɬɨɛɵ ɫɟɬɟɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚɯɨɞɢɥɨɫɶ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ. 

 ɋɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɬɨɥɶɤɨ ɜ ɩɨɦɟɳɟɧɢɢ. 

 ɇɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɪɚɛɨɬɚɣɬɟ ɫ ɩɨɜɪɟɠɞɟɧɧɵɦ ɢɥɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ ɫɟɬɟɜɵɦ ɚɞɚɩɬɟɪɨɦ. 
ɉɨɥɶɡɭɣɬɟɫɶ ɬɨɥɶɤɨ ɲɬɚɬɧɵɦ ɫɟɬɟɜɵɦ ɚɞɚɩɬɟɪɨɦ. 

 Эɬɨɬ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɪɚɫɫɱɢɬɚɧ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɜ ɤɚɬɟɝɨɪɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ II ɩɪɢ ɫɬɟɩɟɧɢ 
ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ 2 ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɚɦ IEC 61010 (2-ɟ ɢɡɞɚɧɢɟ) ɢ IEC 60664, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 



Ⱦɦɛɝɛ 26: ɮɥɛɢɛɨɣɺ ɧɠɫ ɜɠɢɩɪɛɬɨɩɬɭɣ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 254 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ȼ ɨɬɧɨɲɟɧɢɢ ɜɧɟɲɧɟɝɨ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (N9910X-872): 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

 Ⱦɥɹ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜɧɟ ɩɪɢɛɨɪɚ ɩɨɥɶɡɭɣɬɟɫɶ ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɩɨɫɬɚɜ-
ɥɹɟɦɵɦ ɤɨɦɩɚɧɢɟɣ Keysight ɢɥɢ ɞɪɭɝɢɦ ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ SMBus ɭɪɨɜɧɹ II ɢɥɢ ɜɵɲɟ. 

 ɇɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɩɨɥɶɡɭɣɬɟɫɶ ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɞɪɭɝɨɣ ɤɚɬɟɝɨɪɢɢ (ɧɟ SMBus), ɩɨɫɤɨɥɶɤɭ 
ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɩɨɞɚɟɬ ɤɨɦɚɧɞɵ ɧɚ ɡɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɱɟɪɟɡ ɲɢɧɭ SMBus ɞɥɹ ɪɟɝɭɥɢ-
ɪɨɜɚɧɢɹ ɡɚɪɹɞɧɨɝɨ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. 

 ɇɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɩɨɥɶɡɭɣɬɟɫɶ ɩɨɜɪɟɠɞɟɧɧɵɦ ɢɥɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. 

ȼ ɨɬɧɨɲɟɧɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ: 

Ʌɢɬɢɟɜɵɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɦɨɝɭɬ ɫɢɥɶɧɨ ɧɚɝɪɟɜɚɬɶɫɹ, ɜɡɪɵɜɚɬɶɫɹ ɢ ɩɪɢɱɢɧɹɬɶ ɫɟɪɶɟɡɧɵɟ 
ɬɪɚɜɦɵ ɩɪɢ ɧɟɩɪɚɜɢɥɶɧɨɦ ɨɛɪɚɳɟɧɢɢ ɫ ɧɢɦɢ. ɋɨɛɥɸɞɚɣɬɟ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɭɤɚɡɚɧɢɹ: 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

 Ʌɢɬɢɣ-ɢɨɧɧɵɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ: 

– ɧɟɥɶɡɹ ɧɚɝɪɟɜɚɬɶ ɞɨ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ (> 70°ɋ) ɢ ɛɪɨɫɚɬɶ ɜ ɨɝɨɧɶ. 

– ɧɟɥɶɡɹ ɡɚɤɨɪɚɱɢɜɚɬɶ. 

– ɫɥɟɞɭɟɬ ɯɪɚɧɢɬɶ ɜ ɧɟɞɨɫɬɭɩɧɨɦ ɞɥɹ ɞɟɬɟɣ ɦɟɫɬɟ. 

– ɫɥɟɞɭɟɬ ɡɚɦɟɧɹɬɶ ɬɨɥɶɤɨ ɥɢɬɢɣ-ɢɨɧɧɵɦɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɦɢ ɛɚɬɚɪɟɹɦɢ, ɪɚɡɪɟɲɟɧɧɵɦɢ ɤ 
ɩɪɢɦɟɧɟɧɢɸ ɤɨɦɩɚɧɢɟɣ Keysight. 

ɉɪɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɡɚɦɟɧɟ ɢ ɧɟɧɚɞɥɟɠɚɳɟɣ ɡɚɪɹɞɤɟ ɜɨɡɧɢɤɚɟɬ ɨɩɚɫɧɨɫɬɶ ɜɡɪɵɜɚ. 

 ɇɟ ɞɨɩɭɫɤɚɣɬɟ ɡɚɤɨɪɚɱɢɜɚɧɢɹ ɜɵɜɨɞɨɜ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɩɪɟɞɦɟ-
ɬɚɦɢ ɢ ɩɪɨɜɨɞɚɦɢ. 

 ɇɟ ɧɨɫɢɬɟ ɫ ɫɨɛɨɣ ɢ ɧɟ ɯɪɚɧɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɜɦɟɫɬɟ ɫ ɦɟɥɤɢɦ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 
ɩɪɟɞɦɟɬɚɦɢ (ɦɨɧɟɬɵ, ɡɚɤɨɥɤɢ ɞɥɹ ɜɨɥɨɫ ɢ ɬ.ɩ.). 

 ɇɟ ɩɪɨɛɢɜɚɣɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɝɜɨɡɞɹɦɢ, ɧɟ ɛɟɣɬɟ ɩɨ ɧɟɣ ɦɨɥɨɬɤɨɦ, ɧɟ ɧɚɫɬɭɩɚɣɬɟ 
ɧɨɝɚɦɢ ɢ ɧɟ ɩɨɞɜɟɪɝɚɣɬɟ ɟɟ ɞɪɭɝɢɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ. 

 ɇɟ ɩɪɢɩɚɢɜɚɣɬɟ ɩɪɨɜɨɞɚ ɩɪɹɦɨ ɤ ɜɵɜɨɞɚɦ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

 ɇɟ ɪɨɧɹɣɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɜ ɜɨɞɭ ɢ ɧɟ ɞɨɩɭɫɤɚɣɬɟ ɟɟ ɭɜɥɚɠɧɟɧɢɹ. 

 ɇɟ ɪɚɡɛɢɪɚɣɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ. Ɉɧɚ ɫɨɞɟɪɠɢɬ ɡɚɳɢɬɧɵɟ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ, ɩɨɜɪɟɠɞɟɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɚɝɪɟɜɚɧɢɸ, ɜɡɪɵɜɭ ɢɥɢ ɜɨɡɝɨɪɚɧɢɸ. 

 ɇɟ ɞɨɩɭɫɤɚɣɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɹɦɨɝɨ ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ ɧɚ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɢ ɧɟ ɨɫ-
ɬɚɜɥɹɣɬɟ ɟɟ ɜ ɚɜɬɨɦɨɛɢɥɟ ɜ ɠɚɪɤɭɸ ɩɨɝɨɞɭ. Эɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɚɝɪɟɜɚɧɢɸ, ɜɡɪɵɜɭ ɢɥɢ 
ɜɨɡɝɨɪɚɧɢɸ. Ɍɚɤɨɟ ɨɛɪɚɳɟɧɢɟ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ ɦɨɠɟɬ ɬɚɤɠɟ ɩɪɢɜɟɫɬɢ ɤ ɭɯɭɞɲɟ-
ɧɢɸ ɟɟ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɤ ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɚ ɟɟ ɫɥɭɠɛɵ. 

 ɉɪɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɡɚɦɟɧɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜɨɡɧɢɤɚɟɬ ɨɩɚɫɧɨɫɬɶ ɜɡɪɵɜɚ. ɍɫɬɚɧɚɜ-
ɥɢɜɚɣɬɟ ɜ ɩɪɢɛɨɪ ɬɨɥɶɤɨ ɨɞɧɨɬɢɩɧɭɸ ɢɥɢ ɚɧɚɥɨɝɢɱɧɭɸ ɪɟɤɨɦɟɧɞɨɜɚɧɧɭɸ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ 
ɛɚɬɚɪɟɸ. Ʌɢɤɜɢɞɢɪɭɣɬɟ ɨɬɫɥɭɠɢɜɲɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɢɡɝɨɬɨ-
ɜɢɬɟɥɹ. 

 ɉɪɢ ɡɚɪɹɞɤɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜɧɭɬɪɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɩɪɢɛɨɪ ɦɨɠɟɬ ɧɚɝɪɟ-
ɜɚɬɶɫɹ, ɞɚɠɟ ɟɫɥɢ ɨɧ ɜɵɤɥɸɱɟɧ. ɉɪɢɦɢɬɟ ɦɟɪɵ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɧɚɞɥɟɠɚɳɟɣ ɜɟɧɬɢɥɹɰɢɢ. 

 ɇɟ ɪɚɡɪɹɠɚɣɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɫ ɩɨɦɨɳɶɸ ɞɪɭɝɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɤɪɨɦɟ ɚɧɚɥɢɡɚɬɨɪɚ 
FieldFox ɢɥɢ ɜɧɟɲɧɟɝɨ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (N9910X-872). ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 
ɛɚɬɚɪɟɢ ɜ ɤɚɤɨɦ-ɥɢɛɨ ɞɪɭɝɨɦ ɭɫɬɪɨɣɫɬɜɟ ɜɨɡɧɢɤɚɟɬ ɪɢɫɤ  ɟɟ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɫɨɤɪɚɳɟɧɢɹ 
ɫɪɨɤɚ ɫɥɭɠɛɵ. ȿɫɥɢ ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɥɹɟɬ ɱɪɟɡɦɟɪɧɵɣ ɬɨɤ, ɜɨɡɧɢɤɚɟɬ ɨɩɚɫɧɨɫɬɶ ɧɚ-
ɝɪɟɜɚɧɢɹ ɛɚɬɚɪɟɢ, ɜɡɪɵɜɚ ɢ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɫɟɪɶɟɡɧɵɯ ɬɪɚɜɦ ɩɟɪɫɨɧɚɥɚ. 



Ⱦɦɛɝɛ 26: ɮɥɛɢɛɨɣɺ ɧɠɫ ɜɠɢɩɪɛɬɨɩɬɭɣ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 255 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ɂɚɳɢɬɧɵɟ ɮɭɧɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɡɚɳɢɬɧɵɟ ɮɭɧɤɰɢɢ ɞɟɣɫɬɜɭɸɬ ɜ ɫɢɫɬɟɦɟ ɥɢɬɢɣ-ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚ-
ɪɟɢ, ɤɨɬɨɪɚɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɢɬɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox. 

Ɂɚɳɢɬɧɵɟ ɮɭɧɤɰɢɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɤɚɬɟɝɨɪɢɢ – ɚɤɬɢɜɧɵɟ ɢ ɩɚɫɫɢɜɧɵɟ. Ⱥɤɬɢɜɧɚɹ ɡɚɳɢɬɚ ɨɬ-
ɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɡɚɳɢɬɵ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɬ ɞɜɭɯ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɪɚɛɨɬɚɸɳɢɯ ɫɨɜɦɟ-
ɫɬɧɨ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ. ɉɚɫɫɢɜɧɚɹ ɡɚɳɢɬɚ ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɡɚɳɢɬɵ, ɤɨɬɨɪɚɹ ɞɟɣɫɬɜɭ-
ɟɬ ɩɨɫɬɨɹɧɧɨ ɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɪɭɝɢɯ ɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

Ⱥɤɬɢɜɧɚɹ ɡɚɳɢɬɚ 

ɉɟɪɜɢɱɧɚɹ ɡɚɳɢɬɚ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɱɪɟɡɦɟɪɧɨɝɨ ɡɚɪɹɞɚ: Эɬɚ ɮɭɧɤɰɢɹ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɡɚɪɹɞɤɭ ɚɤ-
ɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɟɫɥɢ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɚɤɨɦ-ɥɢɛɨ ɷɥɟɦɟɧɬɟ ɩɪɟɜɵɫɢɬ 4,35 ȼ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ 
ɫɪɚɛɨɬɚɟɬ ɡɚɳɢɬɚ ɨɬ ɱɪɟɡɦɟɪɧɨɝɨ ɡɚɪɹɞɚ, ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɚɠɞɨɦ ɷɥɟɦɟɧɬɟ ɞɨɥɠɧɨ ɭɩɚɫɬɶ ɧɢɠɟ 4,14 
ȼ, ɱɬɨɛɵ ɫɛɪɨɫɢɬɶ ɡɚɳɢɬɭ ɢ ɪɚɡɪɟɲɢɬɶ ɡɚɪɹɞɤɭ. 
ȼɬɨɪɢɱɧɚɹ ɡɚɳɢɬɚ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɱɪɟɡɦɟɪɧɨɝɨ ɡɚɪɹɞɚ: Эɬɨ ɨɞɧɨɪɚɡɨɜɚɹ ɡɚɳɢɬɚ, ɤɨɬɨɪɚɹ ɫɪɚɛɚ-
ɬɵɜɚɟɬ, ɤɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɚɤɨɦ-ɥɢɛɨ ɷɥɟɦɟɧɬɟ ɩɪɟɜɵɫɢɬ 4,45 ȼ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɫɪɚɛɨɬɚɟɬ ɷɬɚ 
ɡɚɳɢɬɚ, ɛɭɞɟɬ ɧɟɜɨɡɦɨɠɧɨ ɩɪɨɞɨɥɠɚɬɶ ɩɨɥɶɡɨɜɚɬɶɫɹ ɷɬɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ. Ɍɨɝɞɚ ɧɟɨɛɯɨ-
ɞɢɦɨ ɟɟ ɡɚɦɟɧɢɬɶ. 
Ɂɚɳɢɬɚ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɱɪɟɡɦɟɪɧɨɝɨ ɪɚɡɪɹɞɚ: Эɬɚ ɮɭɧɤɰɢɹ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɪɚɡɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 
ɛɚɬɚɪɟɢ, ɟɫɥɢ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɚɤɨɦ-ɥɢɛɨ ɷɥɟɦɟɧɬɟ ɫɧɢɡɢɬɫɹ ɩɪɢɦɟɪɧɨ ɞɨ 2,6 ȼ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɫɪɚ-
ɛɨɬɚɟɬ ɷɬɚ ɡɚɳɢɬɚ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɪɹɠɚɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɞɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɦɟɪɧɨ 3 ȼ ɧɚ 
ɤɚɠɞɨɦ ɷɥɟɦɟɧɬɟ, ɱɬɨɛɵ ɫɛɪɨɫɢɬɶ ɡɚɳɢɬɭ ɢ ɪɚɡɪɟɲɢɬɶ ɪɚɡɪɹɞ. 

ɉɟɪɜɢɱɧɚɹ ɡɚɳɢɬɚ ɨɬ ɬɨɤɚ ɱɪɟɡɦɟɪɧɨɝɨ ɡɚɪɹɞɚ: Эɬɚ ɮɭɧɤɰɢɹ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɡɚɪɹɞɤɭ ɚɤɤɭɦɭɥɹ-
ɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɟɫɥɢ ɫɪɟɞɧɢɣ ɡɚɪɹɞɧɵɣ ɬɨɤ ɞɨɫɬɢɝɧɟɬ 3,5 Ⱥ (ɢɥɢ ɩɪɟɜɵɫɢɬ ɷɬɨ ɡɧɚɱɟɧɢɟ) ɜ ɬɟɱɟɧɢɟ 
120 ɫɟɤɭɧɞ ɢ ɛɨɥɟɟ. 

ȼɬɨɪɢɱɧɚɹ ɡɚɳɢɬɚ ɨɬ ɬɨɤɚ ɱɪɟɡɦɟɪɧɨɝɨ ɡɚɪɹɞɚ: Эɬɚ ɮɭɧɤɰɢɹ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɡɚɪɹɞɤɭ ɚɤɤɭɦɭɥɹɬɨɪ-
ɧɨɣ ɛɚɬɚɪɟɢ, ɟɫɥɢ ɫɪɟɞɧɢɣ ɡɚɪɹɞɧɵɣ ɬɨɤ ɞɨɫɬɢɝɧɟɬ 4 Ⱥ ± 20% (ɢɥɢ ɩɪɟɜɵɫɢɬ ɷɬɨ ɡɧɚɱɟɧɢɟ) ɜ ɬɟɱɟɧɢɟ 
20 ɦɫ ɢ ɛɨɥɟɟ. 

ɉɟɪɜɢɱɧɚɹ ɡɚɳɢɬɚ ɨɬ ɬɨɤɚ ɱɪɟɡɦɟɪɧɨɝɨ ɪɚɡɪɹɞɚ: Эɬɚ ɮɭɧɤɰɢɹ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɪɚɡɪɹɞ ɚɤɤɭɦɭɥɹ-
ɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɟɫɥɢ ɫɪɟɞɧɢɣ ɬɨɤ, ɩɨɬɪɟɛɥɹɟɦɵɣ ɨɬ ɛɚɬɚɪɟɢ, ɞɨɫɬɢɝɧɟɬ 5 Ⱥ (ɢɥɢ ɩɪɟɜɵɫɢɬ ɷɬɨ ɡɧɚɱɟ-
ɧɢɟ) ɜ ɬɟɱɟɧɢɟ 120 ɫɟɤɭɧɞ ɢ ɛɨɥɟɟ. Эɬɭ ɡɚɳɢɬɭ ɦɨɠɧɨ ɫɛɪɨɫɢɬɶ, ɟɫɥɢ ɫɧɹɬɶ ɧɚɝɪɭɡɤɭ. 
ȼɬɨɪɢɱɧɚɹ ɡɚɳɢɬɚ ɨɬ ɬɨɤɚ ɱɪɟɡɦɟɪɧɨɝɨ ɪɚɡɪɹɞɚ: Эɬɚ ɮɭɧɤɰɢɹ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɪɚɡɪɹɞ ɚɤɤɭɦɭɥɹ-
ɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɟɫɥɢ ɫɪɟɞɧɢɣ ɬɨɤ, ɩɨɬɪɟɛɥɹɟɦɵɣ ɨɬ ɛɚɬɚɪɟɢ, ɞɨɫɬɢɝɧɟɬ 6 Ⱥ (ɢɥɢ ɩɪɟɜɵɫɢɬ ɷɬɨ ɡɧɚɱɟ-
ɧɢɟ) ɜ ɬɟɱɟɧɢɟ 20 ɦɫ ɢ ɛɨɥɟɟ. Эɬɭ ɡɚɳɢɬɭ ɦɨɠɧɨ ɫɛɪɨɫɢɬɶ, ɟɫɥɢ ɫɧɹɬɶ ɧɚɝɪɭɡɤɭ. 
Ɂɚɳɢɬɚ ɨɬ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: Эɬɚ ɮɭɧɤɰɢɹ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɡɚɪɹɞɤɭ ɢ ɪɚɡɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 
ɛɚɬɚɪɟɢ ɢ ɡɚɳɢɳɚɟɬ ɨɬ ɩɨɜɪɟɠɞɟɧɢɹ ɢ ɩɨɬɟɪɢ ɞɚɧɧɵɯ, ɟɫɥɢ ɜɯɨɞɧɨɣ ɢɥɢ ɜɵɯɨɞɧɨɣ ɬɨɤ ɛɚɬɚɪɟɢ ɞɨɫ-
ɬɢɝɧɟɬ 12,5 Ⱥ (ɢɥɢ ɩɪɟɜɵɫɢɬ ɷɬɨ ɡɧɚɱɟɧɢɟ) ɜ ɬɟɱɟɧɢɟ 183 ɦɫ ɢ ɛɨɥɟɟ. Эɬɭ ɡɚɳɢɬɭ ɦɨɠɧɨ ɫɛɪɨɫɢɬɶ, ɟɫ-
ɥɢ ɫɧɹɬɶ ɧɚɝɪɭɡɤɭ. 
Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɩɪɢ ɡɚɪɹɞɤɟ: ɋɢɫɬɟɦɧɵɣ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɡɚɪɹɞɤɭ ɚɤɤɭɦɭɥɹ-
ɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɷɥɟɦɟɧɬɚ ɩɪɟɜɵɫɢɬ 46°ɋ. ɉɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɬɨɣ ɡɚɳɢɬɵ ɨɬ 
ɩɟɪɟɝɪɟɜɚ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɬɟɦɩɟɪɚɬɭɪɚ ɹɱɟɣɤɢ ɭɩɚɥɚ ɞɨ 45°ɋ ɢɥɢ ɧɢɠɟ, ɱɬɨɛɵ ɫɛɪɨɫɢɬɶ ɡɚɳɢɬɭ ɢ 
ɪɚɡɪɟɲɢɬɶ ɡɚɪɹɞɤɭ. 
Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɩɪɢ ɪɚɡɪɹɞɟ: ɋɢɫɬɟɦɧɵɣ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɪɚɡɪɹɞ ɚɤɤɭɦɭɥɹ-
ɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɷɥɟɦɟɧɬɚ ɩɪɟɜɵɫɢɬ 65°ɋ. ɉɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɬɨɣ ɡɚɳɢɬɵ ɨɬ 
ɩɟɪɟɝɪɟɜɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɥɸɱɚɟɬɫɹ ɛɚɬɚɪɟɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɬɚɤɠɟ ɤ ɜɵɤɥɸɱɟɧɢɸ ɩɪɢɛɨɪɚ. 

ɉɚɫɫɢɜɧɚɹ ɡɚɳɢɬɚ 

Ɂɚɪɹɞɤɚ ɜ ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ: Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɩɨɜɪɟɠɞɟɧɢɹ ɢ ɩɨɬɟɪɢ ɞɚɧɧɵɯ ɩɪɢ ɩɨɞɚɱɟ ɡɚɪɹɞ-
ɧɨɝɨ ɬɨɤɚ ɜ ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ ɫɥɭɠɢɬ ɡɚɳɢɬɧɵɣ ɞɢɨɞ. 

ɉɟɪɜɢɱɧɚɹ ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ: ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ ɥɢɬɢɣ-ɢɨɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ ɬɪɚɧɡɢɫɬɨɪɚɦɢ 
ɪɟɝɭɥɢɪɨɜɤɢ ɡɚɪɹɞɧɨɝɨ ɢ ɪɚɡɪɹɞɧɨɝɨ ɬɨɤɚ ɜɤɥɸɱɟɧ ɬɟɪɦɨɪɟɡɢɫɬɨɪ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɬɟɦɩɟɪɚɬɭɪɧɵɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ (ɊɌɋ) ɤɨɬɨɪɵɣ ɨɝɪɚɧɢɱɢɜɚɟɬ ɬɨɤ ɩɪɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. Эɬɚ ɡɚɳɢɬɚ ɫɛɪɚɫɵɜɚɟɬ-
ɫɹ, ɤɨɝɞɚ ɛɭɞɟɬ ɭɫɬɪɚɧɟɧɨ ɫɨɫɬɨɹɧɢɟ ɩɟɪɟɝɪɭɡɤɢ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɷɬɨɝɨ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ ɪɚɜɧɚ 85°ɋ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 256 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ȼɬɨɪɢɱɧɚɹ ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ: ȼ ɤɚɠɞɵɣ ɥɢɬɢɣ-ɢɨɧɧɵɣ ɷɥɟɦɟɧɬ ɜɫɬɪɨɟɧ ɜɬɨɪɨɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ 
ɊɌɋ, ɤɨɬɨɪɵɣ ɨɝɪɚɧɢɱɢɜɚɟɬ ɬɨɤ ɩɪɢ ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

Ɍɪɟɬɢɱɧɚɹ ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ: Ɍɨɤɨɜɵɣ ɪɚɡɦɵɤɚɬɟɥɶ (CID) ɜɧɭɬɪɢ ɤɚɠɞɨɝɨ ɥɢɬɢɣ-ɢɨɧɧɨɝɨ ɷɥɟɦɟɧ-
ɬɚ ɧɟɨɛɪɚɬɢɦɨ ɪɚɡɦɵɤɚɟɬɫɹ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨɣɞɟɬ ɞɨ 95°ɋ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɤɤɭ-
ɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɧɚɫɬɨɥɶɤɨ ɭɯɭɞɲɚɸɬɫɹ, ɱɬɨ ɨɧɚ ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɢɯɨɞɢɬ ɜ ɧɟɝɨɞɧɨɫɬɶ. 
ɉɪɟɞɨɯɪɚɧɢɬɟɥɶ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜɨɣ ɩɟɪɟɝɪɭɡɤɢ: Эɬɨ ɨɞɧɨɪɚɡɨɜɵɣ ɩɥɚɜɤɢɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɫ 
ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɫɪɚɛɚɬɵɜɚɧɢɹ 12 Ⱥ. 

Ȼɟɡɨɩɚɫɧɨɟ ɨɛɪɚɳɟɧɢɟ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɵɦɢ ɛɚɬɚɪɟɹɦɢ ɢ ɢɯ ɥɢɤɜɢɞɚɰɢɹ 

Ɂɚ ɭɤɚɡɚɧɢɹɦɢ ɜ ɨɬɧɨɲɟɧɢɢ ɛɟɡɨɩɚɫɧɨɝɨ ɨɛɪɚɳɟɧɢɹ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɵɦɢ ɛɚɬɚɪɟɹɦɢ ɢ ɢɯ ɥɢɤɜɢɞɚɰɢɢ 
ɨɛɪɚɳɚɣɬɟɫɶ ɤ Ȼɸɥɥɟɬɟɧɸ ɞɚɧɧɵɯ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ: 
 http://na.support.keysight.com/fieldfox/help/SupHelp/Reference/MSDS.htm 

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox (ɫɦ. ɉɪɢɥɨɠɟɧɢɟ ȼ). 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɩɢɬɚɧɢɸ 

Ⱦɥɹ ɩɢɬɚɧɢɹ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɩɪɢɥɚɝɚɟɦɭɸ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɢ ɩɪɢɥɚ-
ɝɚɟɦɵɣ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ. 

Ɇɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɜ ɨɬɧɨɲɟɧɢɢ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ 

Ⱥɧɚɥɢɡɚɬɨɪ FieldFox ɢɡɝɨɬɨɜɥɟɧ ɜ ɫɪɟɞɟ, ɡɚɳɢɳɟɧɧɨɣ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ. 
Эɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɦɧɨɝɢɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɩɪɢɛɨɪɚ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɷɥɟɤɬɪɨ-
ɫɬɚɬɢɱɟɫɤɢɦ ɪɚɡɪɹɞɚɦ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɢɯ ɩɨɜɪɟɠɞɟɧɢɟ. 

Эɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɟ ɪɚɡɪɹɞɵ ɝɟɧɟɪɢɪɭɸɬɫɹ ɜ ɪɚɡɧɵɯ ɫɢɬɭɚɰɢɹɯ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɩɪɢɤɨɫɧɨɜɟɧɢɢ, ɩɪɢ 
ɪɚɡɞɟɥɟɧɢɢ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɩɪɨɫɬɨ ɩɪɢ ɨɛɵɱɧɵɯ ɞɜɢɠɟɧɢɹɯ ɥɸɞɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɚɧɚɥɢɡɚɬɨɪɨɦ 
FieldFox. ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɩɪɢɛɨɪɚ ɩɨɥɶɡɭɣɬɟɫɶ ɩɪɢɧɹɬɵɦɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɪɚɤɬɢɤɟ 
ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ. 

ɋɬɚɬɢɱɟɫɤɢɣ ɡɚɪɹɞ ɦɨɠɟɬ ɧɚɤɚɩɥɢɜɚɬɶɫɹ ɧɚ ɤɨɚɤɫɢɚɥɶɧɵɯ ɤɚɛɟɥɹɯ ɢ ɚɧɬɟɧɧɚɯ, ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɤɨ-
ɬɨɪɵɯ ɤ ɚɧɚɥɢɡɚɬɨɪɭ FieldFox ɜɨɡɧɢɤɚɟɬ ɪɚɡɪɹɞ, ɫɩɨɫɨɛɧɵɣ ɜɵɜɟɫɬɢ ɢɡ ɫɬɪɨɹ ɜɧɭɬɪɟɧɧɢɟ ɫɯɟɦɵ ɩɪɢ-
ɛɨɪɚ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɨɜɪɟɠɞɟɧɢɣ ɬɚɤɨɝɨ ɪɨɞɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɧɢɦɚɬɶ ɫɬɚɬɢɱɟɫɤɢɟ ɡɚɪɹɞɵ ɩɭɬɟɦ 
ɜɪɟɦɟɧɧɨɝɨ ɡɚɤɨɪɚɱɢɜɚɧɢɹ ɤɚɛɟɥɹ ɢɥɢ ɚɧɬɟɧɧɵ ɩɟɪɟɞ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɩɪɢɛɨɪɭ. 

Ɇɚɪɤɢɪɨɜɤɚ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox 

 

 
Эɬɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɚɹ ɬɨɪɝɨɜɚɹ ɦɚɪɤɚ Ʉɚɧɚɞɫɤɨɣ ɚɫɫɨɰɢɚɰɢɢ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ. 

 

Эɬɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɚɹ ɬɨɪɝɨɜɚɹ ɦɚɪɤɚ Ⱥɜɫɬɪɚɥɢɣɫɤɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɤɨɧɬɪɨɥɸ 
ɡɚ ɫɩɟɤɬɪɨɦ. 

 

Эɬɨɬ ɫɢɦɜɨɥ ɨɛɴɟɞɢɧɹɟɬ ɜ ɫɟɛɟ ɫɥɟɞɭɸɳɢɟ ɬɪɢ ɦɚɪɤɢɪɨɜɤɢ: 

ɋȿ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɷɬɨ ɢɡɞɟɥɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɨɮɢɰɢɚɥɶɧɵɯ 
ɟɜɪɨɩɟɣɫɤɢɯ Ⱦɢɪɟɤɬɢɜ (ɩɪɢ ɷɬɨɦ ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɠɟ ɨɛɨɡɧɚɱɟɧ ɝɨɞ ɩɪɢɫɜɨɟɧɢɹ 
ɩɪɢɛɨɪɭ ɷɬɨɣ ɫɢɦɜɨɥɢɤɢ). 

ICES ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɞɚɧɧɵɣ ɩɪɢɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɤɚɧɚɞɫɤɨɝɨ 
ɫɬɚɧɞɚɪɬɚ ICES-001 ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɹɜɥɹɸɳɟɟɫɹ ɢɫɬɨɱɧɢɤɨɦ ɩɨɦɟɯ. 
ISM ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɞɚɧɧɨɟ ɢɡɞɟɥɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɝɪɭɩɩɟ 1, ɤɥɚɫɫ ȼ ɩɪɨɦɵɲ-
ɥɟɧɧɨɝɨ, ɧɚɭɱɧɨɝɨ ɢ ɦɟɞɢɰɢɧɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

Ɇɚɪɤɢɪɨɜɤɚ Ʉɨɪɟɣɫɤɨɣ ɋɟɪɬɢɮɢɤɚɰɢɢ (Ʉɋ) ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɢɡɞɟɥɢɣ, ɩɨɞɥɟɠɚɳɢɯ 
ɨɛɹɡɚɬɟɥɶɧɨɣ ɨɮɢɰɢɚɥɶɧɨɣ ɫɟɪɬɢɮɢɤɚɰɢɢ. Ɇɚɪɤɢɪɨɜɤɚ Ʉɋ ɫɨɞɟɪɠɢɬ ɢɞɟɧɬɢɮɢ-
ɤɚɰɢɨɧɧɵɣ ɤɨɞ ɦɚɪɤɢɪɨɜɤɢ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɞɨ 26 ɫɢɦɜɨɥɨɜ ɢ ɢɦɟɟɬ ɮɨɪɦɚɬ 
KCC-VWX-YYY-ZZZZZZZZZZZZZ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 257 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

 

 

ɋɢɦɜɨɥ Stand By ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɦɚɪɤɢɪɨɜɤɢ ɩɨɡɢɰɢɢ ɜɵɤɥɸɱɚɬɟɥɹ ɩɢɬɚɧɢɹ 
ɩɪɢɛɨɪɚ. 

 

Эɬɨɬ ɫɢɦɜɨɥ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɞɨɩɭɫɬɢɦɨɫɬɶ ɥɢɤɜɢɞɚɰɢɢ ɷɬɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɢɡɞɟ-
ɥɢɹ ɜɦɟɫɬɟ ɫ ɛɵɬɨɜɵɦɢ ɨɬɯɨɞɚɦɢ, ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ ȿɋ ɨɬ 13 ɚɜɝɭɫɬɚ 2005 ɝ. ɋɨ-
ɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ Ⱦɢɪɟɤɬɢɜɵ ȿɋ ɩɨ ɦɚɪɤɢɪɨɜɤɟ WEEE (2002/96/ȿɋ), ɷɥɟɤɬɪɢ-
ɱɟɫɤɨɟ ɢ ɷɥɟɤɬɪɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɥɟɠɢɬ ɥɢɤɜɢɞɚɰɢɢ ɨɬɞɟɥɶɧɨ ɨɬ ɛɵɬɨɜɨɝɨ 
ɦɭɫɨɪɚ. 

 

Эɬɚ ɦɚɪɤɢɪɨɜɤɚ ɭɤɚɡɵɜɚɟɬ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɟ ɨɠɢɞɚɟɬɫɹ 
ɪɚɡɥɨɠɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɫ ɭɬɟɱɤɨɣ ɨɩɚɫɧɵɯ ɢɥɢ ɬɨɤɫɢɱɧɵɯ ɫɭɛɫɬɚɧɰɢɣ. Ɉɠɢɞɚɟ-
ɦɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɬɨɝɨ ɢɡɞɟɥɢɹ ɫɨɫɬɚɜɥɹɟɬ 40 ɥɟɬ. 

 

ɉɪɟɞɨɫɬɟɪɟɠɟɧɢɟ, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɨɩɚɫɧɨɫɬɶ. Эɬɨɬ ɫɢɦɜɨɥ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɨɛɯɨ-
ɞɢɦɨɫɬɶ ɨɛɪɚɳɟɧɢɹ ɤ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

 

 
ɇɟ ɜɵɛɪɚɫɵɜɚɬɶ ɜ ɦɭɫɨɪɧɵɟ ɛɚɤɢ! 

 

ɉɪɟɞɨɫɬɟɪɟɠɟɧɢɟ: ɝɨɪɹɱɚɹ ɩɨɜɟɪɯɧɨɫɬɶ. ɉɪɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɦɨɝɭɬ ɧɚ-
ɝɪɟɜɚɬɶɫɹ ɫɨɟɞɢɧɢɬɟɥɢ, ɱɬɨ ɬɪɟɛɭɟɬ ɨɫɬɨɪɨɠɧɵɯ ɞɟɣɫɬɜɢɣ ɩɪɢ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɢ 
ɨɬɫɨɟɞɢɧɟɧɢɢ. 

Ɇɚɪɤɢɪɨɜɤɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

 
Ɇɚɪɤɢɪɨɜɤɚ ɋȿ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɷɬɨ ɢɡɞɟɥɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɨɮɢɰɢɚɥɶɧɵɯ ɟɜɪɨɩɟɣɫɤɢɯ Ⱦɢɪɟɤɬɢɜ (ɩɪɢ ɷɬɨɦ ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɠɟ ɨɛɨɡɧɚɱɟɧ ɝɨɞ 
ɩɪɢɫɜɨɟɧɢɹ ɩɪɢɛɨɪɭ ɷɬɨɣ ɫɢɦɜɨɥɢɤɢ). 

 

ɑɚɫɬɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɩɭɫɤɚɸɬ ɩɨɜɬɨɪɧɭɸ ɩɟɪɟɪɚɛɨɬɤɭ. 
ɋɨɛɥɸɞɚɣɬɟ ɧɚɰɢɨɧɚɥɶɧɵɟ ɩɪɟɞɩɢɫɚɧɢɹ ɧɚ ɷɬɨɬ ɫɱɟɬ. 

 

 
ɇɟ ɜɵɛɪɚɫɵɜɚɬɶ ɜ ɦɭɫɨɪɧɵɟ ɛɚɤɢ! 

 

ɋɨɛɥɸɞɚɣɬɟ ɦɟɫɬɧɵɟ ɢ ɧɚɰɢɨɧɚɥɶɧɵɟ ɩɪɟɞɩɢɫɚɧɢɹ ɩɨ ɭɬɢɥɢɡɚɰɢɢ ɨɬɫɥɭɠɢɜɲɢɯ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ. 

 

ɏɪɚɧɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɜ ɭɞɚɥɟɧɢɢ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɬɟɩɥɚ. 

ɇɟ ɢɡɛɚɜɥɹɣɬɟɫɶ ɨɬ ɛɚɬɚɪɟɣ ɩɭɬɟɦ ɢɯ ɫɠɢɝɚɧɢɹ. 

 

 
Ɋɚɡɪɟɲɟɧɢɟ Ʌɚɛɨɪɚɬɨɪɢɢ ɢɫɩɵɬɚɧɢɣ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ (UL) ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ Ʉɚ-
ɧɚɞɟ ɢ ɋɒȺ. 

Ɇɚɪɤɢɪɨɜɤɚ ɭɩɚɤɨɜɤɢ 

 

Эɬɨɬ ɫɢɦɜɨɥ ɧɚ ɜɫɟɣ ɩɟɪɜɢɱɧɨɣ ɢ ɜɬɨɪɢɱɧɨɣ ɭɩɚɤɨɜɤɟ ɭɤɚɡɵɜɚɟɬ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɬɪɟɛɨɜɚɧɢɹɦ ɤɢɬɚɣɫɤɨɝɨ ɫɬɚɧɞɚɪɬɚ GB 18455-2001. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 258 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

Ɇɚɪɤɢɪɨɜɤɚ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ 

 

Ɇɚɪɤɢɪɨɜɤɚ UL ɹɜɥɹɟɬɫɹ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɣ ɦɚɪɤɢɪɨɜɤɨɣ ɫɟɪɬɢɮɢɤɚɰɢɢ Ʌɚɛɨ-
ɪɚɬɨɪɢɢ ɢɫɩɵɬɚɧɢɣ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ (UL). Ɉɧɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ Ʌɚɛɨɪɚɬɨɪɢɹ UL ɢɫ-
ɩɵɬɚɥɚ ɢ ɨɰɟɧɢɥɚ ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɵɟ ɨɛɪɚɡɰɵ ɷɬɨɝɨ ɢɡɞɟɥɢɹ ɢ ɨɩɪɟɞɟɥɢɥɚ, ɱɬɨ 
ɷɬɨ ɢɡɞɟɥɢɟ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ UL. ɋɢɦɜɨɥɵ "ɋ" ɢ "US" ɭɤɚɡɵ-
ɜɚɸɬ, ɱɬɨ ɢɡɞɟɥɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɚɧɚɞɫɤɢɦ ɢ ɚɦɟɪɢɤɚɧɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

 

Ɇɚɪɤɢɪɨɜɤɚ NOM (Normality of Mexico) ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɢɡɞɟɥɢɟ ɛɵɥɨ ɢɫɩɵɬɚɧɨ ɜ 
ɚɤɤɪɟɞɢɬɨɜɚɧɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɜ Ɇɟɤɫɢɤɟ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɟɤɫɢɤɚɧɫɤɢɦ ɬɪɟɛɨɜɚ-
ɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 

Эɬɨ ɹɩɨɧɫɤɚɹ ɦɚɪɤɢɪɨɜɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ. 

 

Эɬɨ ɤɢɬɚɣɫɤɚɹ ɦɚɪɤɢɪɨɜɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ. 

 

Эɬɨ ɬɚɣɜɚɧɶɫɤɚɹ ɦɚɪɤɢɪɨɜɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɥɟɤɬɪɨ-
ɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ. 

 
ɋɢɧɝɚɩɭɪɫɤɚɹ ɦɚɪɤɢɪɨɜɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 

Ʉɨɪɟɣɫɤɚɹ ɦɚɪɤɢɪɨɜɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ. 

 

ȽɈɋɌ, ɪɨɫɫɢɣɫɤɚɹ ɦɚɪɤɢɪɨɜɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ. 

 

ɉɟɪɟɦɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (Ⱥɋ) 

ɉɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (DC) 

 

ɉɪɟɞɨɫɬɟɪɟɠɟɧɢɟ, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɨɩɚɫɧɨɫɬɶ. Эɬɨɬ ɫɢɦɜɨɥ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɨɛɯɨ-
ɞɢɦɨɫɬɶ ɨɛɪɚɳɟɧɢɹ ɤ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

 ɉɨɥɹɪɧɨɫɬɶ ɫɨɟɞɢɧɢɬɟɥɹ ɞɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

 

 
ɇɟ ɜɵɛɪɚɫɵɜɚɬɶ ɜ ɦɭɫɨɪɧɵɟ ɛɚɤɢ! 

26.1 ɋɟɪɬɢɮɢɤɚɰɢɹ ɢ ɞɟɤɥɚɪɚɰɢɢ ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɋɟɪɬɢɮɢɤɚɰɢɹ 

Ʉɨɦɩɚɧɢɹ Keysight Technologies, Inc. ɭɞɨɫɬɨɜɟɪɹɟɬ, ɱɬɨ ɷɬɨ ɢɡɞɟɥɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦ 
ɬɟɯɧɢɱɟɫɤɢɦ ɫɩɟɰɢɮɢɤɚɰɢɹɦ ɜ ɦɨɦɟɧɬ ɨɬɝɪɭɡɤɢ ɫ ɩɪɟɞɩɪɢɹɬɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɤɨɦɩɚɧɢɹ Keysight Tech-
nologies ɭɞɨɫɬɨɜɟɪɹɟɬ, ɱɬɨ ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɢɦɟɸɬ ɩɪɢɜɹɡɤɭ ɤ ɷɬɚɥɨɧɚɦ ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɧ-
ɫɬɢɬɭɬɚ ɫɬɚɧɞɚɪɬɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɋɒȺ ɜ ɬɨɣ ɫɬɟɩɟɧɢ, ɜ ɤɚɤɨɣ ɷɬɨ ɞɨɩɭɫɤɚɟɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɤɚɥɢɛɪɨɜɤɢ 
ɭɩɨɦɹɧɭɬɨɝɨ ɂɧɫɬɢɬɭɬɚ ɢɥɢ ɫɪɟɞɫɬɜɚɦɢ ɤɚɥɢɛɪɨɜɤɢ ɞɪɭɝɢɯ ɱɥɟɧɨɜ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ 
ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ (ISO). 

Ⱦɟɤɥɚɪɚɰɢɹ ɢɡɝɨɬɨɜɢɬɟɥɹ 

Эɬɨ ɢɡɞɟɥɢɟ ɢɡɝɨɬɨɜɥɟɧɨ ɢ ɢɫɩɵɬɚɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ, 
ɢ ɜɵɩɭɳɟɧɨ ɫ ɡɚɜɨɞɚ ɜ ɛɟɡɨɩɚɫɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɫɨɞɟɪɠɢɬ ɭɤɚɡɚɧɢɹ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ, 
ɤɨɬɨɪɵɟ ɞɨɥɠɟɧ ɫɨɛɥɸɞɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɨɞ-
ɞɟɪɠɚɧɢɹ ɢɡɞɟɥɢɹ ɜ ɛɟɡɨɩɚɫɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

Ⱦɟɤɥɚɪɚɰɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ 

ȿɫɥɢ ɜɚɫ ɢɧɬɟɪɟɫɭɟɬ Ⱦɟɤɥɚɪɚɰɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ, ɩɨɫɟɬɢɬɟ ɫɚɣɬ http://www.keysight.com/go/conformity. 
ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɪɚɳɚɣɬɟɫɶ ɬɚɤɠɟ ɤ ɪɚɡɞɟɥɭ "Ƚɞɟ ɧɚɣɬɢ ɧɨɜɟɣɲɭɸ ɢɧɮɨɪɦɚɰɢɸ" ɧɚ ɫɬɪ. 12. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 259 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɋɨɨɬɜɟɬɫɬɜɢɟ ɧɟɦɟɰɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɭɪɨɜɧɸ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɲɭɦɚ 

Ⱦɚɧɧɵɣ ɩɪɢɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɢɧɹɬɵɦ ɜ ɎɊȽ ɧɨɪɦɚɬɢɜɚɦ ɜ ɨɬɧɨɲɟɧɢɢ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɲɭɦɚ ɨɛɨɪɭ-
ɞɨɜɚɧɢɹ: 

ɍɪɨɜɟɧɶ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɲɭɦɚ: LpA < 70 ɞȻ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɨɩɟɪɚɬɨɪɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɚɦ ISO 7779 ɢ DIN 45635, ɱɚɫɬɶ 19. 

ɋɨɨɬɜɟɬɫɬɜɢɟ ɤɚɧɚɞɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ 

Эɬɨɬ ɩɪɢɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɤɚɧɚɞɫɤɨɝɨ ɫɬɚɧɞɚɪɬɚ ICES-001. 

Ʌɢɤɜɢɞɚɰɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 

 

 

ɇɟ ɜɵɛɪɚɫɵɜɚɬɶ ɜ ɦɭɫɨɪɧɵɟ ɛɚɤɢ. ɋɨɛɢɪɚɬɶ ɤɚɤ ɦɟɥɤɢɟ ɯɢɦɢɱɟɫɤɢɟ ɨɬɯɨɞɵ. 

 



Ɋɫɣɦɩɡɠɨɣɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 260 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ɉɪɢɥɨɠɟɧɢɟ 

Ⱥ.  ɉɪɚɜɢɥɚ ɨɛɪɚɳɟɧɢɹ ɫ ɫɨɟɞɢɧɢɬɟɥɹɦɢ 

ɉɪɚɜɢɥɶɧɨɟ ɨɛɪɚɳɟɧɢɟ ɫ ɫɨɟɞɢɧɢɬɟɥɹɦɢ ɢ ɩɪɚɜɢɥɶɧɵɟ ɩɪɢɟɦɵ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɢ ɨɬɫɨɟɞɢɧɟɧɢɹ ɜɚɠ-
ɧɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɨɱɧɵɯ ɢ ɜɨɫɩɪɨɢɡɜɨɞɢɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. ɋɥɟɞɭɸɳɚɹ ɬɚɛɥɢɰɚ ɫɨɞɟɪɠɢɬ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɛɪɚɳɟɧɢɸ ɫ ɫɨɟɞɢɧɢɬɟɥɹɦɢ. ɉɟɪɟɞ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ ɜɚɲɟɝɨ ɚɧɚɥɢɡɚɬɨɪɚ ɜɧɢɦɚ-
ɬɟɥɶɧɨ ɢɡɭɱɢɬɟ ɢɧɮɨɪɦɚɰɢɸ, ɨɬɧɨɫɹɳɭɸɫɹ ɤ ɨɛɫɥɟɞɨɜɚɧɢɸ, ɱɢɫɬɤɟ ɢ ɩɪɨɜɟɪɤɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ ɫɨɟɞɢɧɢɬɟɥɟɣ. 
 

ɉɪɚɜɢɥɶɧɨ ɇɟɩɪɚɜɢɥɶɧɨ 

Ɉɛɪɚɳɟɧɢɟ ɫ ɫɨɟɞɢɧɢɬɟɥɹɦɢ ɢ ɢɯ ɯɪɚɧɟɧɢɟ 

• ɉɨɞɞɟɪɠɢɜɚɬɶ ɫɨɟɞɢɧɢɬɟɥɢ ɜ ɱɢɫɬɨɬɟ 

• ɍɞɥɢɧɹɬɶ ɝɢɥɶɡɭ ɢɥɢ ɝɚɣɤɭ ɫɨɟɞɢɧɢɬɟɥɹ 

• ɂɫɩɨɥɶɡɨɜɚɬɶ ɩɥɚɫɬɦɚɫɫɨɜɵɟ ɡɚɝɥɭɲɤɢ  
ɜɨ ɜɪɟɦɹ ɯɪɚɧɟɧɢɹ 

• Ɍɪɨɝɚɬɶ ɪɭɤɚɦɢ ɫɬɵɤɭɸɳɢɟɫɹ ɩɥɨɫɤɨɫɬɢ 

• ɋɬɚɜɢɬɶ ɫɨɟɞɢɧɢɬɟɥɢ ɤɨɧɬɚɤɬɧɵɦ ɤɨɧɰɨɦ  
ɜɧɢɡ 

• ɏɪɚɧɢɬɶ ɫɨɟɞɢɧɢɬɟɥɢ ɢ ɩɟɪɟɯɨɞɧɢɤɢ  
ɜɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɚɪɵ 

ȼɢɡɭɚɥɶɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ 

• ȼɧɢɦɚɬɟɥɶɧɨ ɨɫɦɚɬɪɢɜɚɬɶ ɜɫɟ ɫɨɟɞɢɧɢɬɟɥɢ  
ɧɚ ɩɪɟɞɦɟɬ ɜɵɹɜɥɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ  
ɱɚɫɬɢɰ, ɜɦɹɬɢɧ ɢ ɰɚɪɚɩɢɧ 

• ɉɨɥɶɡɨɜɚɬɶɫɹ ɩɨɜɪɟɠɞɟɧɧɵɦɢ ɫɨɟɞɢɧɢɬɟɥɹɦɢ 

Ɉɱɢɫɬɤɚ ɫɨɟɞɢɧɢɬɟɥɟɣ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ 

• ɉɪɨɞɭɜɚɬɶ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ 

• ɉɨɥɶɡɨɜɚɬɶɫɹ ɢɡɨɩɪɨɩɢɥɨɜɵɦ ɫɩɢɪɬɨɦ 

• ɑɢɫɬɢɬɶ ɪɟɡɶɛɭ ɫɨɟɞɢɧɢɬɟɥɟɣ 

• ɉɪɢɦɟɧɹɬɶ ɚɛɪɚɡɢɜɧɵɟ ɱɢɫɬɹɳɢɟ ɫɪɟɞɫɬɜɚ 

• Ⱦɨɩɭɫɤɚɬɶ ɩɨɩɚɞɚɧɢɟ ɠɢɞɤɨɫɬɢ ɜ ɨɩɨɪɧɵɟ  
ɩɥɚɫɬɦɚɫɫɨɜɵɟ ɛɭɫɢɧɤɢ 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɤɚɥɢɛɪɨɜɤɚ ɫɨɟɞɢɧɢɬɟɥɟɣ 

• Ɉɱɢɫɬɢɬɶ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɨɛɧɭɥɢɬɶ  
ɰɢɮɟɪɛɥɚɬɧɵɣ ɢɧɞɢɤɚɬɨɪ 

• ɉɪɢɦɟɧɹɬɶ ɰɢɮɟɪɛɥɚɬɧɵɣ ɢɧɞɢɤɚɬɨɪ  
ɧɚɞɥɟɠɚɳɟɝɨ ɬɢɩɚ 

• ɉɨɥɶɡɨɜɚɬɶɫɹ ɧɚɞɥɟɠɚɳɢɦ ɤɨɧɰɨɦ  
ɤɚɥɢɛɪɨɜɨɱɧɨɝɨ ɛɥɨɤɚ 

• Ɉɛɦɟɪɹɬɶ ɜɫɟ ɫɨɟɞɢɧɢɬɟɥɢ ɩɟɪɟɞ  
ɩɟɪɜɨɧɚɱɚɥɶɧɵɦ ɩɪɢɦɟɧɟɧɢɟɦ 

• ɉɪɢɦɟɧɹɬɶ ɫɨɟɞɢɧɢɬɟɥɢ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ (ɫɩɟɰɢɮɢɤɚɰɢɹɦ) 

ȼɵɩɨɥɧɟɧɢɟ ɫɨɟɞɢɧɟɧɢɣ 

• Ⱥɤɤɭɪɚɬɧɨ ɰɟɧɬɪɢɪɨɜɚɬɶ ɫɨɟɞɢɧɢɬɟɥɢ 

• ɋɧɚɱɚɥɚ "ɧɚɠɢɜɢɬɶ" ɫɨɟɞɢɧɟɧɢɟ 

• Ɂɚɬɹɝɢɜɚɬɶ ɬɨɥɶɤɨ ɝɚɣɤɭ ɫɨɟɞɢɧɢɬɟɥɹ 

• ɉɪɢɦɟɧɹɬɶ ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɢɣ ɤɥɸɱ ɞɥɹ  
ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɡɚɬɹɠɤɢ ɫɨɟɞɢɧɟɧɢɹ 

• ɉɪɢɤɥɚɞɵɜɚɬɶ ɢɡɝɢɛɚɸɳɟɟ ɭɫɢɥɢɟ  
ɤ ɫɨɟɞɢɧɟɧɢɸ 

• ɑɪɟɡɦɟɪɧɨ ɡɚɬɹɝɢɜɚɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ  
ɫɨɟɞɢɧɟɧɢɟ 

• ɋɤɪɭɱɢɜɚɬɶ ɢɥɢ ɡɚɜɢɧɱɢɜɚɬɶ ɫɨɟɞɢɧɟɧɢɟ 

• Ɂɚɬɹɝɢɜɚɬɶ ɞɚɥɶɲɟ ɩɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɬɨɱɤɢ  
ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɧɚɦɨɦɟɬɪɢɱɟɫɤɨɝɨ ɤɥɸɱɚ 

 
ɑɢɫɬɤɭ ɫɨɟɞɢɧɢɬɟɥɟɣ ɫɩɢɪɬɨɦ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɬɫɨɟɞɢɧɟɧɢɹ ɨɬ ɩɪɢɛɨɪɚ ɲɧɭɪɚ 
ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ, ɜ ɦɟɫɬɟ ɫ ɯɨɪɨɲɟɣ ɜɟɧɬɢɥɹɰɢɟɣ. ɉɪɢ ɷɬɨɦ ɚɧɚɥɢɡɚɬɨɪ FieldFox ɞɨɥɠɟɧ ɛɵɬɶ ɜɵ-
ɤɥɸɱɟɧ. ɉɪɟɠɞɟ ɱɟɦ ɜɤɥɸɱɚɬɶ ɩɪɢɛɨɪ, ɩɨɞɨɠɞɢɬɟ, ɩɨɤɚ ɧɟ ɢɫɩɚɪɢɬɫɹ ɜɫɹ ɜɥɚɝɚ ɢ ɪɚɡɜɟɸɬɫɹ ɢɫɩɚɪɟ-
ɧɢɹ. 



Ɋɫɣɦɩɡɠɨɣɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 261 Ȼɨɛɦɣɢɛɭɩɫɶ Keysight FieldFox 

ȼ.  Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ Ȼɸɥɥɟɬɟɧɢ ɬɟɯɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɧɚɥɢɡɚɬɨɪɚ FieldFox ɯɪɚɧɹɬɫɹ ɬɨɥɶɤɨ ɧɚ ɫɚɣɬɟ: 

 http://literature.cdn.keysight.com/litweb/pdf/5990-9783EN.pdf 

ɋ.  Ʉɚɥɢɛɪɨɜɤɚ ɩɪɢɛɨɪɨɜ 

ɋ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɫɬɚɪɟɧɢɟ ɚɤɬɢɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢɛɨɪɚ ɢ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɞɪɟɣɮ 
ɢɥɢ ɭɯɭɞɲɟɧɢɟ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɛɨɪɚ. ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɢɛɨɪɚ ɨɩɭɛɥɢɤɨ-
ɜɚɧɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɫɥɟɞɭɟɬ ɪɟɝɭɥɹɪɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɥɢɛɪɨɜɤɭ ɩɪɢɛɨɪɚ. 

Ʉɚɤ ɱɚɫɬɨ ɫɥɟɞɭɟɬ ɨɬɩɪɚɜɥɹɬɶ ɩɪɢɛɨɪ ɧɚ ɤɚɥɢɛɪɨɜɤɭ 

ȼɵ ɦɨɠɟɬɟ ɫɚɦɢ ɨɩɪɟɞɟɥɢɬɶ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɤɚɥɢɛɪɨɜɤɢ, ɤɨɬɨɪɚɹ ɨɬɜɟɱɚɟɬ ɜɚɲɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. Ⱦɥɹ 
ɛɨɥɶɲɢɧɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɩɨɞɯɨɞɢɬ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɤɚɥɢɛɪɨɜɤɢ ɨɬ 12 ɞɨ 18 ɦɟɫɹɰɟɜ. ɉɪɢ ɷɬɨɦ ɫɥɟ-
ɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɞɜɚ ɮɚɤɬɨɪɚ: ɞɪɟɣɮ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɢɡɧɨɫ ɫɨɟɞɢɧɢɬɟɥɟɣ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɛɨɪɚ ɫɨɫɬɚɜɥɟɧɵ ɫ ɭɱɟɬɨɦ ɞɪɟɣɮɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɡɚ 24 
ɦɟɫɹɰɚ. ɉɨɷɬɨɦɭ ɦɨɠɧɨ ɨɬɩɪɚɜɥɹɬɶ ɩɪɢɛɨɪ ɧɚ ɤɚɥɢɛɪɨɜɤɭ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ 24 ɦɟɫɹɰɚ, ɱɬɨɛɵ ɩɨɞ-
ɞɟɪɠɢɜɚɬɶ ɟɝɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. ȿɫɥɢ ɭ ɜɚɫ ɛɨɥɟɟ ɤɪɢ-
ɬɢɱɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ, ɜɵ ɦɨɠɟɬɟ ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɥɢɛɪɨɜɤɭ ɛɨɥɟɟ ɱɚɫɬɨ. 

ɇɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɢɡɧɨɫ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 
ɜɵɩɨɥɧɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɫɨɟɞɢɧɟɧɢɹ. ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɩɨɪɬɵ ɡɚɦɟɬɧɨ ɢɡɧɚɲɢɜɚɸɬɫɹ ɩɨɫɥɟ 500 – 700 
ɫɨɟɞɢɧɟɧɢɣ. Эɬɨ ɦɨɠɟɬ ɫɥɭɱɢɬɶɫɹ ɩɪɢɦɟɪɧɨ ɱɟɪɟɡ 12 ɦɟɫɹɰɟɜ ɬɢɩɢɱɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼɵ ɦɨɠɟɬɟ 
ɩɪɨɞɥɢɬɶ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɤɚɥɢɛɪɨɜɤɚɦɢ ɢ ɫɷɤɨɧɨɦɢɬɶ ɞɟɧɶɝɢ, ɩɪɚɤɬɢɤɭɹ ɩɪɚɜɢɥɶɧɨɟ ɨɛ-
ɪɚɳɟɧɢɟ ɫ ɫɨɟɞɢɧɢɬɟɥɹɦɢ (ɫɦ. ɉɪɢɥɨɠɟɧɢɟ Ⱥ). 

Ʉɚɤ ɨɬɩɪɚɜɢɬɶ ɩɪɢɛɨɪ ɧɚ ɤɚɥɢɛɪɨɜɤɭ 

ȼɵ ɦɨɠɟɬɟ ɨɬɩɪɚɜɢɬɶ ɩɪɢɛɨɪ ɧɚ ɤɚɥɢɛɪɨɜɤɭ ɜ ɨɞɢɧ ɢɡ ɫɟɪɜɢɫɧɵɯ ɰɟɧɬɪɨɜ ɤɨɦɩɚɧɢɢ Keysight Tech-
nologies. Ʉɚɤ ɷɬɨ ɫɞɟɥɚɬɶ, ɜɵ ɦɨɠɟɬɟ ɜɵɹɫɧɢɬɶ ɧɚ ɧɚɲɟɦ ɫɚɣɬɟ: 

 www.keysight.com/find/calibration 

ȼɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɤɚɥɢɛɪɨɜɤɢ 

ȼ ɫɟɪɜɢɫɧɨɦ ɰɟɧɬɪɟ ɤɨɦɩɚɧɢɢ Keysight Technologies ɜɵɩɨɥɧɹɸɬ ɤɚɥɢɛɪɨɜɤɭ ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ: 
Ʉɚɥɢɛɪɨɜɤɚ Keysight 
ȼɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ ɢɡ ɤɚɥɢɛɪɨɜɤɢ ɢ ɫɟɪɬɢɮɢɤɚɬ ɤɚɥɢɛɪɨɜɤɢ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɣ, 
ɱɬɨ ɩɪɢɛɨɪ ɩɪɨɤɚɥɢɛɪɨɜɚɧ ɢ ɪɚɛɨɬɚɟɬ ɜ ɩɪɟɞɟɥɚɯ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
Ʉɚɥɢɛɪɨɜɤɚ ANSI Z540 
ȼɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ ɢɡ ɤɚɥɢɛɪɨɜɤɢ ɢ ɫɟɪɬɢɮɢɤɚɬ ɤɚɥɢɛɪɨɜɤɢ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɣ, 
ɱɬɨ ɩɪɢɛɨɪ ɩɪɨɤɚɥɢɛɪɨɜɚɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɰɟɞɭɪɵ, ɩɪɟɞɩɢɫɚɧɧɨɣ ɫɬɚɧɞɚɪɬɨɦ ANSI Z540.1, ɢ 
ɪɚɛɨɬɚɟɬ ɜ ɩɪɟɞɟɥɚɯ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
Ʉɚɥɢɛɪɨɜɤɚ ISO 17025 
ȼɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ ɢɡ ɤɚɥɢɛɪɨɜɤɢ ɢ ɫɟɪɬɢɮɢɤɚɬ ɤɚɥɢɛɪɨɜɤɢ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɣ, 
ɱɬɨ ɩɪɢɛɨɪ ɩɪɨɤɚɥɢɛɪɨɜɚɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɰɟɞɭɪɵ, ɩɪɟɞɩɢɫɚɧɧɨɣ ɫɬɚɧɞɚɪɬɨɦ ISO 17025, ɢ ɪɚ-
ɛɨɬɚɟɬ ɜ ɩɪɟɞɟɥɚɯ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
 

 


