
 
 

 

 

Уɨɣвɠɫɬаɦɷɨɶɠ ɲаɬɭɩɭɩɧɠɫɶ-ɭаɤɧɠɫɶ  
ɟɩ 350 МГɱ  

Agilent 53220A/53230А 
 

Рɮɥɩвɩɟɬɭвɩ ɟɦя ɪɩɦɷɢɩваɭɠɦя 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 2 53220Ⱥ/53230Ⱥ 

ɍɜɟɞɨɦɥɟɧɢɹ 
© Agilent Technologies, Inc., 2010 

ɋɜɟɞɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɧɚɫɬɨɹɳɟɦ Ɋɭɤɨɜɨɞɫɬɜɟ, 
ɧɨɫɹɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɢ ɪɟɤɨɦɟɧɞɚ-
ɬɟɥɶɧɵɣ ɯɚɪɚɤɬɟɪ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫ-
ɩɟɱɟɧɢɹ Agilent Technologies ɧɟɫɟɬ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɦɟɧɢɦɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 
Ʉɨɦɩɚɧɢɹ Agilent Technologies ɜ ɧɚɫɬɨɹɳɟɦ Ɋɭɤɨɜɨ-
ɞɫɬɜɟ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɤɚɤɢɯ-ɥɢɛɨ ɸɪɢɞɢɱɟɫɤɢɯ ɝɚ-
ɪɚɧɬɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ Agilent Technologies, ɜɤɥɸɱɚɹ ɝɚɪɚɧɬɢɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɨɩɪɟɞɟ-
ɥɟɧɧɵɯ ɰɟɥɟɣ. ɉɪɢ ɧɚɥɢɱɢɢ ɨɲɢɛɨɤ ɜ ɧɚɫɬɨɹɳɟɦ 
Ɋɭɤɨɜɨɞɫɬɜɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶɫɹ ɤ ɩɨɫɬɚɜɳɢɤɭ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɡɛɟɠɚɧɢɹ ɜɨɡɦɨɠɧɵɯ ɭɛɵɬɤɨɜ  ɜ 
ɫɜɹɡɢ ɫ ɧɟɧɚɞɥɟɠɚɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Agilent Technologies. 

Ȼɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɢ ɩɢɫɶɦɟɧɧɨɝɨ 
ɪɚɡɪɟɲɟɧɢɹ ɤɨɦɩɚɧɢɢ Agilent 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 ɢɧɨɫɬɪɚɧɧɵɣ ɹɡɵɤ), 
ɤɚɤ ɷɬɨ ɪɟɝɭɥɢɪɭɟɬɫɹ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɋɒȺ ɢ ɦɟɠ-
ɞɭɧɚɪɨɞɧɵɦ ɚɜɬɨɪɫɤɢɦ ɩɪɚɜɨɦ. 

ɂɡɞɚɬɟɥɶɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ 

ɇɨɦɟɪ ɩɭɛɥɢɤɚɰɢɢ: 53220-90001 
ɉɟɪɜɨɟ ɢɡɞɚɧɢɟ, ɫɟɧɬɹɛɪɶ 2010 ɝ. 

ɉɪɨɝɪɚɦɦɧɵɟ ɨɛɧɨɜɥɟɧɢɹ ɢ ɥɢɰɟɧɡɢɢ 

Ʉɨɦɩɚɧɢɹ Agilent Technologies ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɵɩɭɫ-
ɤɚɟɬ ɩɪɨɝɪɚɦɦɧɵɟ ɨɛɧɨɜɥɟɧɢɹ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɜɵɹɜ-
ɥɟɧɧɵɯ ɞɟɮɟɤɬɨɜ ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɞɭɤɰɢɢ. 
Ⱦɥɹ ɩɨɢɫɤɚ ɩɪɨɝɪɚɦɦɧɵɯ ɨɛɧɨɜɥɟɧɢɣ ɢ ɧɨɜɟɣɲɟɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɜɚɲɢɯ ɩɪɢɛɨɪɨɜ ɨɛɪɚɳɚɣɬɟɫɶ ɧɚ 
ɧɚɲ ɫɚɣɬ:  www.agilent.com/find/53220A  
    www.agilent.com/find/53230A 

ɑɚɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɷɬɨɦ ɩɪɢɛɨɪɟ 
ɥɢɰɟɧɡɢɪɭɟɬɫɹ ɧɚ ɭɫɥɨɜɢɹɯ General Public License 
Version 2 ("GPLv2"). Ɍɟɤɫɬ ɷɬɨɣ ɥɢɰɟɧɡɢɢ ɢ ɤɨɞ ɢɫɬɨɱ-
ɧɢɤɚ ɦɨɠɧɨ ɧɚɣɬɢ ɧɚ ɫɚɣɬɟ: 

 www.agilent.com/find/GPLV2 

ȼ ɷɬɨɦ ɩɪɢɛɨɪɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 
Microsoft Windows CE. Ɇɵ ɧɚɫɬɨɹɬɟɥɶɧɨ ɪɟɤɨɦɟɧɞɭ-
ɟɦ, ɱɬɨɛɵ ɜɫɟ ɤɨɦɩɶɸɬɟɪɵ ɫ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ 
Windows, ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɩɪɢɛɨɪɚɦ ɧɚ ɨɫɧɨɜɟ Win-
dows CE, ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɨɜɪɟɦɟɧɧɨɟ ɚɧɬɢɜɢɪɭɫɧɨɟ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧ-
ɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɧɚ ɫɚɣɬ: 
 www.agilent.com/find/53220A  
 www.agilent.com/find/53230A 

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. 

 Ⱦɟɤɥɚɪɚɰɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ 

Ⱦɟɤɥɚɪɚɰɢɸ ɫɨɨɬɜɟɬɫɬɜɢɹ ɞɥɹ ɷɬɨɝɨ ɩɪɢɛɨɪɚ ɢ ɞɪɭɝɢɯ 
ɩɪɢɛɨɪɨɜ Agilent ɦɨɠɧɨ ɡɚɝɪɭɡɢɬɶ ɢɡ ɂɧɬɟɪɧɟɬɚ. Ɂɚɣ-
ɞɢɬɟ ɧɚ ɫɚɣɬ http://regulations.corporate.agilent.com ɢ 
ɳɟɥɤɧɢɬɟ ɦɵɲɶɸ "Declarations of Conformity". ȼɵ ɦɨ-
ɠɟɬɟ ɜɟɫɬɢ ɩɨɢɫɤ Ⱦɟɤɥɚɪɚɰɢɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨ ɦɨɞɟ-
ɥɢ ɩɪɢɛɨɪɚ. 

ɋɟɪɬɢɮɢɤɚɰɢɹ 

Ʉɨɦɩɚɧɢɹ Agilent Technologies ɭɞɨɫɬɨɜɟɪɹɟɬ, ɱɬɨ ɷɬɨ 
ɢɡɞɟɥɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ 
ɫɩɟɰɢɮɢɤɚɰɢɹɦ ɜ ɦɨɦɟɧɬ ɨɬɝɪɭɡɤɢ ɫ ɩɪɟɞɩɪɢɹɬɢɹ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɤɨɦɩɚɧɢɹ Agilent Technologies ɭɞɨɫɬɨɜɟ-
ɪɹɟɬ, ɱɬɨ ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɢɦɟɸɬ ɩɪɢɜɹɡɤɭ 
ɤ ɷɬɚɥɨɧɚɦ ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɧɫɬɢɬɭɬɚ ɫɬɚɧɞɚɪɬɨɜ ɢ 
ɬɟɯɧɨɥɨɝɢɣ ɋɒȺ ɜ ɬɨɣ ɫɬɟɩɟɧɢ, ɜ ɤɚɤɨɣ ɷɬɨ ɞɨɩɭɫɤɚ-
ɟɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɤɚɥɢɛɪɨɜɤɢ ɭɩɨɦɹɧɭɬɨɝɨ ɂɧɫɬɢɬɭɬɚ 
ɢɥɢ ɫɪɟɞɫɬɜɚɦɢ ɤɚɥɢɛɪɨɜɤɢ ɞɪɭɝɢɯ ɱɥɟɧɨɜ Ɇɟɠɞɭɧɚ-
ɪɨɞɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ (ISO). 

Эɤɨɥɨɝɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ 

Эɬɨɬ ɩɪɢɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ Ⱦɢɪɟɤɬɢɜɵ 
ȿɋ ɩɨ ɦɚɪɤɢɪɨɜɤɟ WEEE (2002/96/ȿɋ). ɉɪɢɤɪɟɩɥɟɧ-
ɧɚɹ ɤ ɧɟɦɭ ɷɬɢɤɟɬɤɚ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɞɨɩɭɫɬɢɦɨɫɬɶ 
ɥɢɤɜɢɞɚɰɢɢ ɷɬɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɢɡɞɟɥɢɹ ɜɦɟɫɬɟ ɫ 
ɛɵɬɨɜɵɦɢ ɨɬɯɨɞɚɦɢ. 

Ʉɚɬɟɝɨɪɢɹ ɢɡɞɟɥɢɹ: 

ɋɨɝɥɚɫɧɨ ɉɪɢɥɨɠɟɧɢɸ 1 ɤ Ⱦɢɪɟɤɬɢɜɟ WEEE, ɷɬɨ ɢɡ-
ɞɟɥɢɟ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɤɚɤ "ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢ-
ɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ". Ʉ ɧɟɦɭ ɩɪɢɤɪɟɩɥɟɧɚ ɫɥɟ-
ɞɭɸɳɚɹ ɷɬɢɤɟɬɤɚ: 

 

ɇɟ ɜɵɛɪɚɫɵɜɚɬɶ ɜɦɟɫɬɟ ɫ ɛɵɬɨɜɵɦ ɦɭɫɨɪɨɦ! 

Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɨɬɫɥɭɠɢɜɲɢɯ ɢɡɞɟɥɢɣ ɨɛɪɚɳɚɣɬɟɫɶ ɜ 
ɦɟɫɬɧɨɟ ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɨ ɤɨɦɩɚɧɢɢ Agilent Techno-
logies. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣ-
ɬɟɫɶ ɧɚ ɧɚɲ ɫɚɣɬ: 
 www.agilent.com/environment/product 

ɍɬɢɥɢɡɚɰɢɹ ɥɢɬɢɟɜɵɯ ɛɚɬɚɪɟɣ  

ɑɚɫɬɨɬɨɦɟɪɵ 53220Ⱥ/53230Ⱥ ɫɨɞɟɪɠɚɬ "ɩɭɝɨɜɢɱɧɭɸ" 
ɥɢɬɢɟɜɭɸ 3-ɜɨɥɶɬɨɜɭɸ ɛɚɬɚɪɟɸ. Ɇɵ ɪɟɤɨɦɟɧɞɭɟɦ 
ɡɚɦɟɧɹɬɶ ɷɬɭ ɛɚɬɚɪɟɸ ɪɚɡ ɜ ɝɨɞ ɩɪɢ ɟɠɟɝɨɞɧɨɣ ɤɚɥɢɛ-
ɪɨɜɤɟ ɩɪɢɛɨɪɚ. ɉɪɨɰɟɞɭɪɚ ɡɚɦɟɧɵ ɨɩɢɫɚɧɚ ɜ ɋɟɪɜɢɫ-
ɧɨɦ ɪɭɤɨɜɨɞɫɬɜɟ ɞɥɹ ɩɪɢɛɨɪɨɜ 53220Ⱥ/53230Ⱥ.  

Ɉɩɰɢɹ 300 ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɢɬɚɧɢɟ ɩɪɢɛɨɪɚ 53220Ⱥ 
ɢɥɢ 53230Ⱥ ɨɬ 12-ɜɨɥɶɬɨɜɨɣ ɥɢɬɢɟɜɨɣ ɚɤɤɭɦɭɥɹɬɨɪ-
ɧɨɣ ɛɚɬɚɪɟɢ. ɋ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɷɬɨɣ ɛɚɬɚɪɟɢ ɭɯɭɞɲɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟ-
ɫɬɜɚ ɰɢɤɥɨɜ ɡɚɪɹɞɚ-ɪɚɡɪɹɞɚ. 

ɉɪɢ ɭɬɢɥɢɡɚɰɢɢ ɨɬɫɥɭɠɢɜɲɢɯ ɥɢɬɢɟɜɵɯ ɛɚɬɚɪɟɣ 
ɫɨɛɥɸɞɚɣɬɟ ɦɟɫɬɧɵɟ ɢ ɧɚɰɢɨɧɚɥɶɧɵɟ ɩɪɟɞɩɢɫɚɧɢɹ. 

 



Ɍɠɫɝɣɬ ɣ ɭɠɰɨɣɲɠɬɥɛɺ ɪɩɟɟɠɫɡɥɛ ɩɭ Agilent Technologies ɝ ɋɩɬɬɣɣ   

 

Ʉɨɦɩɚɧɢɹ Agilent ɩɪɟɞɥɚɝɚɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɭɫɥɭɝ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ:  
• Ɋɟɦɨɧɬ (ɝɚɪɚɧɬɢɣɧɵɣ ɢ ɩɨɫɥɟ ɝɚɪɚɧɬɢɢ) 
• Ɋɚɫɲɢɪɟɧɢɟ ɝɚɪɚɧɬɢɢ (ɧɚ 3 ɢ 5 ɥɟɬ) 
• Ⱦɨɝɨɜɨɪ ɧɚ ɫɟɪɜɢɫɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 
• Ʉɚɥɢɛɪɨɜɤɚ 
• ɉɨɜɟɪɤɚ 
• ɂɧɫɬɚɥɥɹɰɢɹ 
• Ɇɨɞɟɪɧɢɡɚɰɢɹ 

Эɬɢ ɭɫɥɭɝɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɨɛɪɟɬɟɧɵ ɤɚɤ ɜɦɟɫɬɟ ɫ ɡɚɤɚɡɨɦ ɩɪɢɛɨɪɚ, ɬɚɤ ɢ ɨɬɞɟɥɶɧɨ ɩɨɫɥɟ ɟɝɨ ɩɨɤɭɩɤɢ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 
Ɋɚɫɲɢɪɟɧɢɹ Ƚɚɪɚɧɬɢɢ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɨɛɪɟɬɟɧɚ  ɬɨɥɶɤɨ ɜɦɟɫɬɟ ɫ ɩɪɢɛɨɪɨɦ). 

Ɍɠɫɝɣɬɨɶɤ ɱɠɨɭɫ Agilent 

Ɉɮɢɰɢɚɥɶɧɨɟ ɨɬɤɪɵɬɢɟ ɋɟɪɜɢɫɧɨɝɨ Цɟɧɬɪɚ Agilent ɜ Ɇɨɫɤɜɟ ɫɨɫɬɨɹɥɨɫɶ ɜ 2007 ɝɨɞɭ. Ɉɧ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɦɢɪɨɜɨɣ 
ɫɢɫɬɟɦɵ Agilent ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ʉɜɚɥɢɮɢɤɚɰɢɹ ɢ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɫɧɚщɟɧɢɟ ɫɟɪɜɢɫɧɨɝɨ ɰɟɧɬɪɚ Agilent ɹɜɥɹɸɬɫɹ ɪɟɲɚɸɳɢɦ 
ɮɚɤɬɨɪɨɦ ɭɫɩɟɯɚ ɤɨɦɩɚɧɢɢ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ ɢ ɜ Ɋɨɫɫɢɢ. 

Ɍɟɫɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɦɢɪɨɜɨɣ ɫɢɫɬɟɦɨɣ ɫɟɪɜɢɫɚ Agilent ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɪɟɝɭɥɹɪɧɨɟ ɨɛɭɱɟɧɢɟ ɢɧɠɟɧɟɪɨɜ ɧɚ 
ɡɚɜɨɞɚɯ ɢ ɫɟɪɜɢɫɧɵɯ ɰɟɧɬɪɚɯ ɤɨɦɩɚɧɢɢ ɩɨ ɜɫɟɦɭ ɦɢɪɭ, ɧɚɩɪɹɦɭɸ ɩɨɥɭɱɚɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɬɟɯɧɢɱɟɫɤɭɸ ɤɨɧɫɭɥɶɬɚɰɢɸ ɨɬ 
ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɩɪɢɛɨɪɨɜ.  
ɋɟɪɜɢɫɧɵɣ ɰɟɧɬɪ Agilent ɜ Ɇɨɫɤɜɟ ɨɫɧɚщɟɧ ɫɚɦɵɦ ɫɨɜɪɟɦɟɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɡɧɵɯ ɜɢɞɨɜ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɦɨɧɬɚ, ɤɚɥɢɛɪɨɜɤɢ ɢ ɩɨɜɟɪɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɵɞɚɱɢ ɞɟɬɚɥɶɧɵɯ 
ɨɬɱɟɬɨɜ. 

Ⱦɥɹ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɨɥɶɤɨ ɨɪɢɝɢɧɚɥɶɧɵɟ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɢ ɤɨɦɩɥɟɤɬɭɸщɢɟ. ɂɦɟɟɬɫɹ ɥɨɤɚɥɶɧɵɣ 
ɫɤɥɚɞ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ. 
ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɤɚɱɟɫɬɜɚ ɭɫɥɭɝ ɩɨɡɜɨɥɢɥ ɤɨɦɩɚɧɢɢ Agilent ɩɨɥɭɱɢɬɶ ɥɢɰɟɧɡɢɸ ɧɚ ɉɈȼȿɊɄɍ ɫɢɫɬɟɦ ɢɡɦɟɪɟɧɢɹ ɞɨ 40 ȽȽɰ, 
ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɪɚɫɲɢɪɹɬɶɫɹ ɩɨ ɱɚɫɬɨɬɟ ɢ ɦɨɞɟɥɶɧɨɦɭ ɪɹɞɭ ɨɛɨɪɭɞɨɜɚɧɢɹ Agilent, ɩɪɨɞɚɜɚɟɦɨɝɨ ɜ Ɋɨɫɫɢɢ. 

Ɉɛɣɜɩɦɠɠ ɝɩɬɭɫɠɜɩɝɛɨɨɶɠ ɬɠɫɝɣɬɨɶɠ ɮɬɦɮɞɣ ɩɭ Agilent: 

 

 ɊȺɋɒИɊȿɇИȿ ȽȺɊȺɇɌИИ 

ȼɤɥɸɱɚɟɬɫɹ ɤɚɤ ɫɟɪɜɢɫɧɚɹ ɨɩɰɢɹ ɩɪɢ ɩɨɤɭɩɤɟ ɜɦɟɫɬɟ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. ȿɟ ɰɟɧɚ ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ ɜɟɫɶ ɫɪɨɤ ɞɟɣɫɬɜɢɹ (3 ɢɥɢ 5 ɥɟɬ), 
ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɷɤɨɧɨɦɢɬ ɛɸɞɠɟɬ ɢ ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ ɧɚ ɩɪɨɰɟɞɭɪɵ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɪɢ ɤɚɠɞɨɦ ɫɟɪɜɢɫɧɨɦ ɫɥɭɱɚɟ. Ɋɚɛɨɬɵ 
ɩɪɨɜɨɞɹɬɫɹ ɛɵɫɬɪɨ ɛɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ ɥɨɤɚɥɶɧɨɝɨ ɫɤɥɚɞɚ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɢ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɤɚɥɢɛɪɨɜɤɢ ɢ ɩɨɜɟɪɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɨ ɦɢɧɢɦɭɦɚ. 

 ȾɈȽɈȼɈɊ ɇȺ ɋȿɊȼИɋɇɈȿ ɈȻɋɅɍɀИȼȺɇИȿ 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɞɥɹ ɫɟɪɜɢɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɥɸɛɨɦ ɤɨɥɢɱɟɫɬɜɟ, ɝɚɪɚɧɬɢɣɧɵɟ ɫɪɨɤɢ ɤɨɬɨɪɨɝɨ 
ɡɚɤɨɧɱɢɥɢɫɶ, ɢɥɢ Ɂɚɤɚɡɱɢɤɭ ɬɪɟɛɭɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɟɪɜɢɫɧɵɟ ɭɫɥɭɝɢ ɢ/ɢɥɢ ɭɫɥɨɜɢɹ ɢɯ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ, ɧɟ ɜɨɲɟɞɲɢɟ ɜ 
ɫɬɚɧɞɚɪɬɧɭɸ ɝɚɪɚɧɬɢɸ. ȼ ɞɨɝɨɜɨɪ ɦɨɝɭɬ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɥɸɛɵɟ ɭɫɥɭɝɢ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɟ ɫɟɪɜɢɫɧɵɦ ɰɟɧɬɪɨɦ.  
Ɂɚɤɥɸɱɟɧɢɟ ɞɨɝɨɜɨɪɚ ɧɚ ɫɟɪɜɢɫɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɥɚɧɢɪɨɜɚɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɡɚɩɱɚɫɬɟɣ ɧɚ ɫɤɥɚɞɟ ɢ ɫɨɫɬɚɜɥɹɬɶ 
ɤɚɥɟɧɞɚɪɧɵɟ ɩɥɚɧɵ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ (ɩɨ ɩɨɜɟɪɤɟ ɢ ɤɚɥɢɛɪɨɜɤɟ), ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
ɉɪɟɞɦɟɬ ɢ ɭɫɥɨɜɢɹ ɞɨɝɨɜɨɪɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨ, ɢɫɯɨɞɹ ɢɡ ɩɨɬɪɟɛɧɨɫɬɟɣ ɤɚɠɞɨɝɨ Ɂɚɤɚɡɱɢɤɚ.  

 ɉɈȼȿɊɄȺ 

ɉɪɟɞɥɚɝɚɸɬɫɹ ɭɫɥɭɝɢ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɩɟɪɜɢɱɧɨɣ ɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɨɜɟɪɤɢ. 
 
Ɋɫɠɣɧɮщɠɬɭɝɛɧɣ Ɋɩɝɠɫɥɣ ɩɭ Agilent ɺɝɦɺɹɭɬɺ: 

o ɉɟɪɜɢɱɧɚɹ ɩɨɜɟɪɤɚ ɜɦɟɫɬɟ ɫ ɩɨɤɭɩɤɨɣ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɩɨɫɥɟ ɪɟɦɨɧɬɚ 
o ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɩɨɜɟɪɤɚ 
o ɋɨɫɬɚɜɥɟɧɢɟ ɝɪɚɮɢɤɨɜ ɩɨɜɟɪɤɢ (ɩɪɢ ɩɨɤɭɩɤɟ ɉɥɚɧɨɜ ɉɨɜɟɪɤɢ ɧɚ 3 ɢ 5 ɥɟɬ)  
o ɂɧɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɤɚɡɱɢɤɚ ɨ ɩɪɢɛɥɢɠɟɧɢɢ ɫɪɨɤɚ ɨɤɨɧɱɚɧɢɹ ɞɟɣɫɬɜɢɹ ɩɨɜɟɪɤɢ 
o ɋɨɝɥɚɫɨɜɚɧɢɟ ɧɨɜɵɯ ɫɪɨɤɨɜ ɩɪɨɜɟɞɟɧɢɹ ɩɨɜɟɪɨɤ 
o ɋɤɨɪɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɩɨɜɟɪɤɢ (ɜ ɫɪɟɞɧɟɦ 5 ɪɚɛɨɱɢɯ ɞɧɟɣ) 

 
ɉɨɜɟɪɤɚ ɩɪɢɛɨɪɨɜ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɬɪɨɝɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɦɟɬɨɞɢɤɚɦɢ ɩɨɜɟɪɤɢ. 
Ⱦɥɹ ɩɪɢɛɨɪɨɜ, ɩɪɨɲɟɞɲɢɯ ɭɫɩɟɲɧɨ ɩɪɨɰɟɞɭɪɭ ɩɨɜɟɪɤɢ, ɜɵɩɢɫɵɜɚɟɬɫɹ ɫɟɪɬɢɮɢɤɚɬ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɪɚɡɰɚ. 



 
 ɅȻɆɃȼɋɉȽɅȻ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ Agilent ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɬɨɱɧɵɦɢ ɢ ɫɬɚɛɢɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɫɬɚɛɢɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɢɡɦɟɪɟɧɢɣ ɡɚɜɨɞ-ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɪɟɤɨɦɟɧɞɭɟɬ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɪɟɝɭɥɹɪɧɨɫɬɶɸ ɩɪɨɜɨɞɢɬɶ ɤɚɥɢɛɪɨɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɝɥɚɫɧɨ ɬɢɩɭ 
ɩɪɢɛɨɪɚ. ɂɧɬɟɪɜɚɥɵ ɦɟɠɞɭ ɤɚɥɢɛɪɨɜɤɚɦɢ ɦɨɝɭɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ, ɟɫɥɢ ɫɬɚɬɢɫɬɢɤɚ ɢɡɦɟɪɟɧɢɣ ɡɚ ɞɥɢɬɟɥɶɧɵɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ 
ɩɨɤɚɡɵɜɚɟɬ ɫɬɚɛɢɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɪɢɛɨɪɚ. 
Ʉɚɥɢɛɪɨɜɤɚ ɜ ɋɟɪɜɢɫɧɨɦ ɰɟɧɬɪɟ Agilent ɩɪɨɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ. ȼ 
ɫɥɭɱɚɟ ɨɬɤɥɨɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɨɬ ɧɨɪɦɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɚɥɢɛɪɨɜɤɢ ɫɟɪɜɢɫɧɚɹ ɫɥɭɠɛɚ Agilent ɩɪɨɜɨɞɢɬ ɢɯ ɧɚɫɬɪɨɣɤɭ ɛɟɫɩɥɚɬɧɨ 
(ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɥɭɱɚɟɜ, ɬɪɟɛɭɸɳɢɯ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɚ). 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɚɥɢɛɪɨɜɤɢ ɜɵɞɚɟɬɫɹ ɫɟɪɬɢɮɢɤɚɬ ɫɬɚɧɞɚɪɬɚ Agilent ɢ ɩɨɥɧɵɣ ɩɪɨɬɨɤɨɥ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. 
 
ɋɟɪɜɢɫɧɵɣ ɰɟɧɬɪ Agilent ɩɪɟɞɥɚɝɚɟɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɤɚɥɢɛɪɨɜɨɤ:  

 ɋɬɚɧɞɚɪɬɧɚɹ ɡɚɜɨɞɫɤɚɹ ɤɚɥɢɛɪɨɜɤɚ Agilent – ɩɨɥɧɚɹ ɤɚɥɢɛɪɨɜɤɚ ɩɪɢɛɨɪɚ ɫɨɝɥɚɫɧɨ ɫɩɟɰɢɮɢɤɚɰɢɢ ɢ ɫɬɚɧɞɚɪɬɚɦ ɤɚɱɟɫɬɜɚ 
Agilent 

 Ʉɚɥɢɛɪɨɜɤɚ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɚɡɱɢɤɚ 

Ɋɮɨɥɭɶ «Ɋɫɣɠɧɛ ɣ Ƚɶɟɛɲɣ» ɩɜɩɫɮɟɩɝɛɨɣɺ Agilent 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɜɟɞɟɧɢɹ ɫɟɪɜɢɫɧɵɯ ɭɫɥɭɝ ɜ ɭɞɚɥɟɧɧɵɯ ɪɟɝɢɨɧɚɯ Ɋɨɫɫɢɢ ɤɨɦɩɚɧɢɹ Agilent ɪɚɡɪɚɛɨɬɚɥɚ ɩɪɨɝɪɚɦɦɭ «ɉɪɢɟɦɧɵɯ 
ɩɭɧɤɬɨɜ» ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɨɪɝɨɜɨɣ ɦɚɪɤɢ Agilent ɞɥɹ ɡɚɤɚɡɱɢɤɨɜ, ɱɶɢ ɨɮɢɫɵ ɪɚɫɩɨɥɨɠɟɧɵ ɡɚ ɩɪɟɞɟɥɚɦɢ Ɇɨɫɤɜɵ ɢ Ɇɨɫɤɨɜɫɤɨɣ 
ɨɛɥɚɫɬɢ. ȼ ɬɚɤɢɟ «ɩɭɧɤɬɵ» ɡɚɤɚɡɱɢɤɢ ɦɨɝɭɬ ɫɞɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɪɟɛɭɸɳɟɟ ɫɟɪɜɢɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɢ ɬɚɦ ɠɟ ɩɨɥɭɱɢɬɶ 
ɨɛɪɚɬɧɨ ɭɠɟ ɨɛɫɥɭɠɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
Аɞɪɟɫɚ ɬɚɤɢɯ ɩɭɧɤɬɨɜ ɦɨɠɧɨ ɭɡɧɚɬɶ ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ ɤɨɦɩɚɧɢɢ Agilent ɢɥɢ ɜ ɋɟɪɜɢɫɧɨɦ Цɟɧɬɪɟ Agilent ɜ Ɇɨɫɤɜɟ. 

Дɩɬɭɮɪɨɩɬɭɷ ɥ ɣɨɯɩɫɧɛɱɣɣ ɪɩ ɣɨɭɠɫɨɠɭ 24ɰ7 “Infoline” 

Ƀɨɯɩɫɧɛɱɣɩɨɨɛɺ ɬɣɬɭɠɧɛ INFOLINE 
Ʉɨɦɩɚɧɢɹ Agilent ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɜɨɢɦ ɡɚɤɚɡɱɢɤɚɦ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɢɧɮɨɪɦɚɰɢɢ ɢ ɫɟɪɜɢɫɨɜ ɱɟɪɟɡ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ 
“Infoline”, ɤɨɬɨɪɚɹ ɭɫɩɟɲɧɨ ɩɪɨɲɥɚ ɩɨɥɧɭɸ ɥɨɤɚɥɢɡɚɰɢɸ ɧɚ ɪɭɫɫɤɢɣ ɹɡɵɤ ɜ 2011 ɝɨɞɭ (http://www.agilent.com/find/service).  

ȼɵ ɦɨɠɟɬɟ ɥɟɝɤɨ ɢ ɭɞɨɛɧɨ:  
• Пɪɨɜɟɪɢɬɶ ɝɚɪɚɧɬɢɣɧɵɟ ɭɫɥɨɜɢя ɢ ɫɪɨɤɢ ɞɥя ɜɚɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢя  
• Сɤɚɱɚɬɶ ɫɟɪɬɢɮɢɤɚɬɵ ɩɨ ɤɚɥɢɛɪɨɜɤɟ  
• Уɡɧɚɬɶ ɞɚɬɭ ɨɤɨɧɱɚɧɢя ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɢ (end of support)  
• И ɦɧɨɝɨɟ ɞɪɭɝɨɟ … 

«ɂɛɪɫɩɬ-ɢɛɺɝɥɛ» ɨɛ ɬɠɫɝɣɬɨɩɠ ɩɜɬɦɮɡɣɝɛɨɣɠ 

Ⱦɥɹ ɫɟɪɜɢɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɛɨɪɨɜ ɜ ɋɟɪɜɢɫɧɨɦ Цɟɧɬɪɟ Agilent ɜ Ɇɨɫɤɜɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɚɬɶ  ɡɚɹɜɤɭ: 

 Ʌɢɛɨ ɩɨ ɬɟɥɟɮɨɧɭ +7 (495) 797-39-30 (ɫ 09:00 ɞɨ 18:00, ɤɪɨɦɟ ɫɭɛɛɨɬɵ ɢ ɜɨɫɤɪɟɫɟɧɶɹ); 
 Ʌɢɛɨ ɩɨ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɟ: tmo-russia@agilent.com. 

 

Ʌɩɨɭɛɥɭɨɛɺ ɣɨɯɩɫɧɛɱɣɺ Ɍɠɫɝɣɬɨɩɞɩ Цɠɨɭɫɛ Agilent ɝ ɋɩɬɬɣɣ 

Ⱥɞɪɟɫ: 
Ʉɨɫɦɨɞɚɦɢɚɧɫɤɚɹ ɧɚɛ. 52, ɫɬɪɨɟɧɢɟ 1 

ɝ. Ɇɨɫɤɜɚ, 115054, Ɋɨɫɫɢɹ 

Ɍɟɥɟɮɨɧ: +7 (495) 797-39-30  

Эɥ.ɚɞɪɟɫ: tmo_russia@agilent.com 

ɑɚɫɵ ɪɚɛɨɬɵ: ɫ 09:00 ɞɨ 18:00 (ɤɪɨɦɟ ɫɭɛɛɨɬɵ, ɜɨɫɤɪɟɫɟɧɶɹ ɢ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ) 
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ɋɨɤɪɚɳɟɧɢɹ ɢ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ 

Ⱥɋ ɩɟɪɟɦɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 
DC ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ 
DUT ɢɫɩɵɬɵɜɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɨɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ 

ɈɋɏɈ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɧɵɣ ɤɜɚɪɰɟɜɵɣ ɝɟɧɟɪɚɬɨɪ 

pct ɩɪɨɰɟɧɬɧɨɟ ɡɧɚɱɟɧɢɟ (%) 

ppb ɨɞɧɚ ɦɢɥɥɢɚɪɞɧɚɹ ɱɚɫɬɶ (ɩɪɨɛɢɥɶ), 10
-9 

ppm ɨɞɧɚ ɦɢɥɥɢɨɧɧɚɹ ɱɚɫɬɶ (ɩɪɨɦɢɥɶ), 10
-6

  

PRF ɱɚɫɬɨɬɚ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ 

PRI ɩɟɪɢɨɞ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ 

ɌɋɏɈ ɬɟɪɦɨɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɣ ɤɜɚɪɰɟɜɵɣ ɝɟɧɟɪɚɬɨɪ 
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ɍɤɚɡɚɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɂɡɥɨɠɟɧɧɵɟ ɧɢɠɟ ɨɛɳɢɟ ɭɤɚɡɚɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɪɚɛɨɬɵ ɫ 
ɞɚɧɧɵɦ ɩɪɢɛɨɪɨɦ. ɇɟɫɨɛɥɸɞɟɧɢɟ ɷɬɢɯ ɭɤɚɡɚɧɢɣ ɧɚɪɹɞɭ ɫ ɞɪɭɝɢɦɢ ɫɨɞɟɪɠɚɳɢɦɢɫɹ ɜ ɬɟɤɫɬɟ ɩɪɟɞɭ-
ɩɪɟɞɢɬɟɥɶɧɵɦɢ ɭɤɚɡɚɧɢɹɦɢ ɜɫɬɭɩɚɟɬ ɜ ɩɪɨɬɢɜɨɪɟɱɢɟ ɫɨ ɫɬɚɧɞɚɪɬɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɞɞɟɪɠɢɜɚɟ-
ɦɵɦɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ, ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɩɪɢɦɟɧɟɧɢɢ ɩɪɢɛɨɪɚ ɩɨ ɧɚɡɧɚɱɟɧɢɸ. Ʉɨɦɩɚɧɢɹ Agilent 
Technologies ɧɟ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɩɨɫɥɟɞɫɬɜɢɹ ɧɟɫɨɛɥɸɞɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɷɬɢɯ ɦɟɪ ɩɪɟ-
ɞɨɫɬɨɪɨɠɧɨɫɬɢ. 

Ɉɛɳɢɟ ɭɤɚɡɚɧɢɹ 

ɇɟ ɩɪɢɦɟɧɹɣɬɟ ɷɬɨɬ ɩɪɢɛɨɪ ɢɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɩɨɦɢɦɨ ɨɩɢɫɚɧɧɵɯ ɜ ɞɚɧɧɨɦ Ɋɭɤɨɜɨɞɫɬɜɟ. Эɬɨ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɭɯɭɞɲɟɧɢɸ ɡɚɳɢɬɧɵɯ ɮɭɧɤɰɢɣ ɩɪɢɛɨɪɚ. 

Ɇɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɩɟɪɟɞ ɜɤɥɸɱɟɧɢɟɦ ɩɪɢɛɨɪɚ 

ɉɪɨɫɥɟɞɢɬɟ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɜɫɟɯ ɦɟɪ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɧɚɧɟɫɟɧɧɵɟ ɧɚ ɩɪɢ-
ɛɨɪ ɫɢɦɜɨɥɵ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɩɢɫɚɧɢɟ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɨ ɧɢɠɟ. 

Ɂɚɡɟɦɥɢɬɟ ɩɪɢɛɨɪ 

ɉɪɢɛɨɪɵ 53220Ⱥ/53230Ⱥ ɨɛɨɪɭɞɨɜɚɧɵ ɫɟɬɟɜɵɦ ɲɧɭɪɨɦ, ɫɧɚɛɠɟɧɧɵɦ ɜɢɥɤɨɣ ɫ ɤɨɧɬɚɤɬɨɦ ɡɚɳɢɬɧɨɝɨ 
ɡɚɡɟɦɥɟɧɢɹ. Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɚ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɲɚɫɫɢ ɩɪɢɛɨɪɚ ɢ ɟɝɨ ɤɨɠɭɯ 
ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɟɞɢɧɟɧɵ ɫ ɤɨɧɬɭɪɨɦ ɡɚɡɟɦɥɟɧɢɹ. ɉɪɢɛɨɪ ɞɨɥɠɟɧ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɬɨɥɶɤɨ ɱɟɪɟɡ ɡɚɡɟɦɥɟɧɧɵɣ ɫɟɬɟɜɨɣ ɤɚɛɟɥɶ, ɡɚɳɢɬɧɵɣ ɩɪɨɜɨɞ ɤɨɬɨɪɨɝɨ ɞɨɥɠɟɧ ɢɦɟɬɶ ɧɚ-
ɞɟɠɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫ ɡɟɦɥɟɣ ɱɟɪɟɡ ɫɟɬɟɜɭɸ ɪɨɡɟɬɤɭ, ɨɛɨɪɭɞɨɜɚɧɧɭɸ ɤɨɧɬɚɤɬɨɦ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟ-
ɧɢɹ. Ɉɛɪɵɜ ɜ ɰɟɩɢ ɷɬɨɝɨ ɡɚɳɢɬɧɨɝɨ ɩɪɨɜɨɞɚ ɢɥɢ ɨɬɫɨɟɞɢɧɟɧɢɟ ɟɝɨ ɨɬ ɤɥɟɦɦɵ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɩɚɫɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɢ 

ɉɪɢɛɨɪɵ 53220Ⱥ/53230Ⱥ ɫɧɚɛɠɟɧɵ ɜɧɭɬɪɟɧɧɢɦ ɩɥɚɜɤɢɦ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɦ, ɪɚɫɫɱɢɬɚɧɧɵɦ ɧɚ ɫɟɬɟɜɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɨɛɨɡɧɚɱɟɧɧɨɟ ɧɚ ɩɪɢɛɨɪɟ. Эɬɨɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɧɟɞɨɫɬɭɩɟɧ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

ɇɟ ɪɚɛɨɬɚɣɬɟ ɫ ɩɪɢɛɨɪɨɦ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɚɬɦɨɫɮɟɪɟ 

ɇɟ ɪɚɛɨɬɚɣɬɟ ɫ ɩɪɢɛɨɪɨɦ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɚɬɦɨɫɮɟɪɟ ɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɝɚɡɨɜ ɢɥɢ ɩɚɪɨɜ. 

ɇɟ ɪɚɛɨɬɚɣɬɟ ɫ ɩɪɢɛɨɪɨɦ ɜɛɥɢɡɢ ɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ 

ɇɟ ɪɚɛɨɬɚɣɬɟ ɫ ɩɪɢɛɨɪɨɦ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ ɢ ɜɛɥɢɡɢ ɟɦɤɨɫɬɟɣ ɫ ɬɚɤɢɦɢ 
ɠɢɞɤɨɫɬɹɦɢ. 

ɇɟ ɫɧɢɦɚɣɬɟ ɤɪɵɲɤɭ ɩɪɢɛɨɪɚ 

Ʉɪɵɲɤɭ ɩɪɢɛɨɪɚ ɪɚɡɪɟɲɚɟɬɫɹ ɫɧɢɦɚɬɶ ɬɨɥɶɤɨ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɦɭ ɢ ɨɛɭɱɟɧɧɨɦɭ ɩɟɪɫɨɧɚɥɭ, ɩɪɨɢɧ-
ɫɬɪɭɤɬɢɪɨɜɚɧɧɨɦɭ ɜ ɨɬɧɨɲɟɧɢɢ ɢɫɬɨɱɧɢɤɨɜ ɨɩɚɫɧɨɫɬɢ. ɉɪɟɠɞɟ ɱɟɦ ɫɧɢɦɚɬɶ ɤɪɵɲɤɭ ɩɪɢɛɨɪɚ, ɧɟɨɛɯɨ-
ɞɢɦɨ ɨɬɫɨɟɞɢɧɢɬɶ ɫɟɬɟɜɨɣ ɤɚɛɟɥɶ ɢ ɜɧɟɲɧɢɟ ɰɟɩɢ. 

ɇɟ ɜɧɨɫɢɬɟ ɜ ɩɪɢɛɨɪ ɬɟɯɧɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ 

ɇɟ ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɢ ɧɟ ɜɧɨɫɢɬɟ ɜ ɩɪɢɛɨɪ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɟ 
ɬɟɯɧɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ. ȼ ɢɧɬɟɪɟɫɚɯ ɩɨɞɞɟɪɠɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɛɨɪɚ ɨɬɩɪɚɜɥɹɣɬɟ ɟɝɨ 
ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɫɟɪɜɢɫɧɵɣ ɰɟɧɬɪ ɤɨɦɩɚɧɢɢ Agilent Technologies ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ ɢɥɢ ɪɟɦɨɧɬɚ. 

ɇɟ ɪɚɛɨɬɚɣɬɟ ɫ ɩɨɜɪɟɠɞɟɧɧɵɦɢ ɩɪɢɛɨɪɚɦɢ 

ɉɪɢɛɨɪɵ, ɢɦɟɸɳɢɟ ɩɪɢɡɧɚɤɢ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɫɥɟɞɭɟɬ ɜɵɜɟɫɬɢ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɩɪɢɧɹɬɶ ɦɟɪɵ, ɢɫɤɥɸɱɚɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɩɪɢɦɟɧɟɧɢɹ, ɩɨɤɚ ɨɧɢ ɧɟ ɛɭɞɭɬ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɵ ɤɜɚ-
ɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ. 

Ɉɱɢɫɬɤɚ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ 

ɉɪɨɬɢɪɚɣɬɟ ɜɧɟɲɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ ɦɹɝɤɨɣ ɛɟɡɜɨɪɫɨɜɨɣ ɫɥɟɝɤɚ ɭɜɥɚɠɧɟɧɧɨɣ ɫɚɥɮɟɬɤɨɣ. ɇɟ ɩɪɢɦɟ-
ɧɹɣɬɟ ɦɨɸɳɢɟ ɫɪɟɞɫɬɜɚ ɢ ɪɚɫɬɜɨɪɢɬɟɥɢ. 



 

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 7 53220Ⱥ/53230Ⱥ 

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 ɩɪɟɞɨɫɬɟɪɟɠɟɧɢя, 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 
ɩɪɟɞɭɩɪɟɠɞɟɧɢя, ɩɨɤɚ ɧɟ ɩɨɣɦɟɬɟ ɢ ɧɟ ɜɵɩɨɥɧɢɬɟ ɭɤɚɡɚɧɧɵɟ ɭɫɥɨɜɢɹ. 

ɋɢɦɜɨɥɵ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 Ʉɥɟɦɦɚ ɡɚɡɟɦɥɟɧɢɹ ɲɚɫɫɢ 

 

Эɬɨɬ ɫɢɦɜɨɥ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɪɚɳɟɧɢɹ ɤ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚ ɢɧ-
ɮɨɪɦɚɰɢɟɣ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 

ɋɢɦɜɨɥ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ ɜ ɪɟɠɢɦ ɞɟɠɭɪɧɨɝɨ ɩɢɬɚɧɢɹ (Stand-by). ɉɪɢɛɨɪ ɧɟ ɨɬɫɨɟɞɢ-
ɧɟɧ ɩɨɥɧɨɫɬɶɸ ɨɬ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɤɨɝɞɚ ɜɵɤɥɸɱɚɬɟɥɶ ɩɢɬɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɥɨɠɟɧɢɢ 
Stand-by. 

ɋȺɌ I Ʉɚɬɟɝɨɪɢɹ ɢɡɦɟɪɟɧɢɣ I ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɤɨɦɢɫɫɢɢ 
(IEC). ɇɟ ɩɪɢɫɨɟɞɢɧɹɣɬɟ ɜɯɨɞɵ ɩɪɢɛɨɪɚ ɤ ɷɥɟɤɬɪɨɫɟɬɢ ɢɥɢ ɤ ɰɟɩɹɦ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɩɨɞ 
ɫɟɬɟɜɵɦ ɧɚɩɪɹɠɟɧɢɟɦ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ     

ɇɟ ɩɪɢɫɨɟɞɢɧɹɣɬɟ ɜɯɨɞɧɵɟ ɤɚɧɚɥɵ ɩɪɢɛɨɪɚ ɤ ɷɥɟɤɬɪɨɫɟɬɢ ɢɥɢ ɤ ɰɟɩɹɦ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ 
ɩɨɞ ɫɟɬɟɜɵɦ ɧɚɩɪɹɠɟɧɢɟɦ. ɉɪɢɛɨɪ ɞɨɥɠɟɧ ɩɪɢɦɟɧɹɬɶɫɹ ɬɨɥɶɤɨ ɜ ɫɢɫɬɟɦɚɯ ɤɚɬɟɝɨɪɢɢ CAT I 
(ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɨɬ ɷɥɟɤɬɪɨɫɟɬɢ). ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɢɫɬɟɦɚɯ ɞɪɭɝɢɯ ɤɚɬɟɝɨɪɢɣ 
ɢɡɦɟɪɟɧɢɣ IEC (CAT II, CAT III ɢɥɢ CAT IV). ɇɟɫɨɛɥɸɞɟɧɢɟ ɷɬɨɝɨ ɭɤɚɡɚɧɢɹ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨ-
ɪɚɠɟɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ     

ȼɧɟɲɧɢɟ ɨɛɨɣɦɵ ɜɯɨɞɧɵɯ ɫɨɟɞɢɧɢɬɟɥɟɣ BNC ɫɨɟɞɢɧɟɧɵ ɫ ɲɚɫɫɢ ɩɪɢɛɨɪɚ. ɉɪɨɜɟɪɹɣɬɟ ɩɨ-
ɥɹɪɧɨɫɬɶ ɫɢɝɧɚɥɨɜ ɩɟɪɟɞ ɬɟɦ, ɤɚɤ ɩɨɞɚɜɚɬɶ ɢɯ ɧɚ ɜɯɨɞɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɭɪɨɜɧɹ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 

ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɱɚɫɬɨɬɨɦɟɪɵ Agilent 53220Ⱥ/53230Ⱥ ɨɛɨɪɭɞɨɜɚɧɵ ɫɯɟɦɨɣ ɡɚɳɢɬɵ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɟɣ 
ɩɨɜɪɟɠɞɟɧɢɟ ɩɪɢɛɨɪɚ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɡɚɳɢɬɭ ɩɨɥɶɡɨɜɚɬɟɥɹ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ, 
ɟɫɥɢ ɧɟ ɩɪɟɜɵɲɚɟɬɫɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɭɪɨɜɧɹ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɢ ɩɪɚɜɢɥɶɧɨ ɡɚɡɟɦ-
ɥɟɧ ɩɪɢɛɨɪ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɛɨɪɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɟɜɵɲɟɧɢɟ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ, ɨɛɨɡɧɚɱɟɧɧɨɝɨ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 
 

 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ     

ɉɪɢ ɩɢɬɚɧɢɢ ɩɪɢɛɨɪɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɞɚɜɚɟɦɨɝɨ ɩɨɥɶ-
ɡɨɜɚɬɟɥɟɦ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɫɨɫɬɚɜɥɹɟɬ ± 42 ȼ. 



 

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 8 53220Ⱥ/53230Ⱥ 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ     

ɉɪɢɛɨɪɧɵɟ ɨɩɰɢɢ 201/292 ɞɨɛɚɜɥɹɸɬ ɩɚɪɚɥɥɟɥɶɧɵɣ ɜɯɨɞ ɤɚɧɚɥɚ 1 ɧɚ ɡɚɞɧɸɸ ɩɚɧɟɥɶ ɩɪɢɛɨ-
ɪɚ. ɋɢɝɧɚɥ, ɩɨɞɚɜɚɟɦɵɣ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɚɤɬ ɫɨɟɞɢɧɢɬɟɥɹ BNC ɧɚ ɩɟɪɟɞɧɟɣ ɢɥɢ ɡɚɞɧɟɣ 
ɩɚɧɟɥɢ, ɞɭɛɥɢɪɭɟɬɫɹ ɩɪɢ ɷɬɨɦ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɫɨɟɞɢɧɢɬɟɥɟ BNC, ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɧɚ ɩɪɨ-
ɬɢɜɨɩɨɥɨɠɧɨɣ ɩɚɧɟɥɢ. 

ɍɫɬɚɧɨɜɤɚ ɩɪɢɛɨɪɚ 

ɑɚɫɬɨɬɨɦɟɪɵ Agilent 53220Ⱥ/53230Ⱥ ɪɚɛɨɬɚɸɬ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɞɢɚɩɚɡɨɧɚɯ ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

100 ÷ 240 ȼ, 50/60 Ƚɰ 
100 ÷ 127 ȼ, 440 Ƚɰ 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɟ ɛɨɥɟɟ 90 ȼȺ 

ɇɟ ɡɚɝɨɪɚɠɢɜɚɣɬɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ ɛɨɤɚɦ ɢ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ. 

ɉɢɬɚɧɢɟ ɩɪɢɛɨɪɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

ɉɪɢ ɩɢɬɚɧɢɢ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ɨɩɰɢɹ 300) ɫɨɛɥɸɞɚɣɬɟ ɫɥɟɞɭɸɳɢɟ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɭɤɚɡɚɧɢɹ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɩɪɢɛɨɪɚ ɢ ɩɨɪɚɠɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɷɥɟɤɬɪɢ-
ɱɟɫɤɢɦ ɬɨɤɨɦ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ     

ɉɪɢ ɩɢɬɚɧɢɢ ɩɪɢɛɨɪɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɫɨɟɞɢɧɢɬɟ ɟɝɨ ɲɚɫɫɢ ɫ ɰɟɩɶɸ ɡɚɡɟɦɥɟɧɢɹ 
ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɨɩɚɫɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. Ɉɛɪɵɜ ɢɥɢ ɨɬɫɨɟɞɢɧɟɧɢɟ ɩɪɨ-
ɜɨɞɚ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɫɨɡɞɚɟɬ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨ-
ɤɨɦ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ     

ɉɪɢ ɩɢɬɚɧɢɢ ɩɪɢɛɨɪɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɲɚɫɫɢ ɩɪɢɛɨɪɚ ɦɨɠɟɬ ɢɦɟɬɶ ɩɥɚɜɚɸɳɢɣ ɩɨ-
ɬɟɧɰɢɚɥ ɢɡɦɟɪɹɟɦɨɝɨ ɫɢɝɧɚɥɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 

 
 



Ƚɥɚɜɚ 1: ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 9 53220Ⱥ/53230Ⱥ 

1  ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ 

Ⱦɨɛɪɨ ɩɨɠɚɥɨɜɚɬɶ! Эɬɨ Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɱɚɫɬɨɬɨɦɟɪɨɜ-ɬɚɣɦɟɪɨɜ Agilent 53220Ⱥ/53230Ⱥ. 

ɑɚɫɬɨɬɨɦɟɪ 53220Ⱥ/53230Ⱥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɢɛɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹɦ LXI, ɤɥɚɫɫ ɋ. 
Ɉɧ ɨɮɨɪɦɥɟɧ ɜ ɤɨɪɩɭɫɟ ɜɵɫɨɬɨɣ 2U ɢ ɲɢɪɢɧɨɣ ɜ ɩɨɥɨɜɢɧɭ ɦɨɞɭɥɹ ɫɬɚɧɞɚɪɬɧɨɝɨ ɲɤɚɮɚ-ɫɬɨɣɤɢ EIA.  

LXI (LAN eXtensions for Instrumentation) – ɷɬɨ ɩɪɢɛɨɪɧɵɣ ɫɬɚɧɞɚɪɬ ɞɥɹ ɭɫɬɪɨɣɫɬɜ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɥɨ-
ɤɚɥɶɧɭɸ ɫɟɬɶ Ethernet (LAN) ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɢɱɧɨɝɨ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 
 

 
 
 

 
 

 Ɋɢɫ. 1-1 ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɱɚɫɬɨɬɨɦɟɪ-ɬɚɣɦɟɪ 53220Ⱥ/53230Ⱥ 
 



Ƚɥɚɜɚ 1: ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 10 53220Ⱥ/53230Ⱥ 

1.1  Ɉɩɢɫɚɧɢɟ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɩɚɧɟɥɢ 

ɇɚ ɪɢɫ. 1-1 ɩɨɤɚɡɚɧ ɜɧɟɲɧɢɣ ɜɢɞ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɱɚɫɬɨɬɨɦɟɪɚ-ɬɚɣɦɟɪɚ 
Agilent 53230A. ɑɚɫɬɨɬɨɦɟɪɵ 53220Ⱥ ɢ 53230Ⱥ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɟ ɪɚɡɦɟɪɵ ɢ ɨɞɢɧɚɤɨɜɵɟ ɩɪɢɛɨɪɧɵɟ 
ɨɩɰɢɢ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɨɩɰɢɢ 150 (ɦɢɤɪɨɩɪɨɝɪɚɦɦɚ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ), ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɩɪɢɦɟ-
ɧɹɬɶ ɬɨɥɶɤɨ ɫ ɩɪɢɛɨɪɨɦ 53230Ⱥ. 

1.1.1 ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ 

ɋɟɪɵɦ ɮɨɧɨɦ ɧɚ ɪɢɫ. 1-1 ɜɵɞɟɥɟɧɵ ɝɪɭɩɩɵ ɤɥɚɜɢɲ, ɜɵɩɨɥɧɹɸɳɢɯ ɫɯɨɞɧɵɟ ɮɭɧɤɰɢɢ. ɇɢɠɟ ɤɪɚɬɤɨ 
ɨɩɢɫɚɧɵ ɷɬɢ ɝɪɭɩɩɵ. 

Ⱥ. ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ – ɫɥɭɠɚɬ ɞɥɹ ɜɵɜɨɞɚ ɧɚ ɞɢɫɩɥɟɣ ɦɟɧɸ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ, ɢɡ 
ɤɨɬɨɪɵɯ ɜɵɛɢɪɚɸɬ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɮɭɧɤɰɢɸ. Ʉɥɚɜɢɲɚ Auto Scale ɤɨɧɬɪɨɥɢɪɭɟɬ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ (ɫ 
ɱɚɫɬɨɬɨɣ ɛɨɥɟɟ 100 Ƚɰ) ɧɚ ɜɯɨɞɧɵɯ ɤɚɧɚɥɚɯ 1, 2 ɢɥɢ 3 ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɦɩɥɢɬɭɞ-
ɧɵɣ ɞɢɚɩɚɡɨɧ ɢ ɜɯɨɞɧɨɣ ɩɨɪɨɝ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɵɛɪɚɧɧɨɝɨ ɢɡɦɟɪɟɧɢɹ. ɂɡɦɟɪɟɧɢɹ 
ɫ ɩɨɦɨɳɶɸ ɱɚɫɬɨɬɨɦɟɪɚ ɨɩɢɫɚɧɵ ɜ ɝɥɚɜɟ 3. 

ȼ. Ʉɥɚɜɢɲɢ ɨɬɨɛɪɚɠɟɧɢɹ – ɫɥɭɠɚɬ ɞɥɹ ɜɵɛɨɪɚ ɯɚɪɚɤɬɟɪɚ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɧɚ 
ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɨɬɨɛɪɚɠɟɧɢɹ ɨɩɢɫɚɧɨ ɞɚɥɟɟ ɜ ɷɬɨɣ ɝɥɚɜɟ. Ƚɪɚɮɢɤɢ, ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɝɥɚɜɟ 6. 

ɋ. ɋɢɫɬɟɦɧɵɟ ɤɥɚɜɢɲɢ – ɨɛɟɫɩɟɱɢɜɚɸɬ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɩɪɢɛɨɪɚ ɧɚ ɫɢɫɬɟɦɧɨɦ ɭɪɨɜɧɟ, ɜɤɥɸɱɚɹ 
ɭɫɬɚɧɨɜɤɭ ɩɪɢɛɨɪɚ ɜ ɡɚɞɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɨɛɪɚɳɟɧɢɟ ɤ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɮɭɧɤɰɢɹɦ ɢ ɨɛɪɚɳɟɧɢɟ ɤ 
ɜɫɬɪɨɟɧɧɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ ɩɪɢɛɨɪɚ. Ⱦɥɹ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɢɡɦɟɪɟɧɢɣ, ɜɤɥɸɱɚɸɳɟɝɨ ɜ ɫɟɛɹ 
ɜɜɨɞ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɥɚɜɢɲɚ Shift, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬ ɧɚɡɧɚɱɟɧɢɟ ɤɥɚɜɢɲ ɧɚ 
ɰɢɮɪɵ, ɨɛɨɡɧɚɱɟɧɧɵɟ ɫɥɟɜɚ ɜɧɢɡɭ ɩɨɞ ɨɬɞɟɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ. 

D. Ʉɥɚɜɢɲɢ ɜɵɛɨɪɚ ɤɚɧɚɥɨɜ – ɫɥɭɠɚɬ ɞɥɹ ɜɵɛɨɪɚ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ ɢ ɜɵɜɨɞɚ ɧɚ ɞɢɫɩɥɟɣ ɦɟɧɸ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɬɪɚɤɬɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 
Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɧɚ ɪɢɫ. 1-1 ɩɨɤɚɡɚɧ ɫɨɟɞɢɧɢɬɟɥɶ ɤɚɧɚɥɚ 3 (ɨɩɰɢɹ 106 / 115). Ʉɨɧɮɢ-
ɝɭɪɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɶɧɨɝɨ ɬɪɚɤɬɚ ɨɩɢɫɚɧɨ ɜ ɝɥɚɜɟ 4. 

ȿ. Ʉɥɚɜɢɲɢ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ ɢ ɡɚɩɭɫɤɚ (Gate ɢ Trigger) – ɫɥɭɠɚɬ ɞɥɹ ɜɵɜɨɞɚ ɧɚ ɞɢɫɩɥɟɣ ɦɟ-
ɧɸ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ) ɢ ɡɚɩɭɫɤɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢɡ-
ɦɟɪɟɧɢɹɦɢ. Ɏɭɧɤɰɢɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɢ ɡɚɩɭɫɤɚ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɝɥɚɜɟ 5. 

F. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ – ɷɬɨ ɫɢɫɬɟɦɚ ɦɟɧɸ ɞɥɹ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɩɪɢɛɨɪɚ. Ɏɭɧɤɰɢɢ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢɛɨɪɧɵɦɢ ɤɥɚɜɢɲɚɦɢ, ɤɚɤ ɭɤɚɡɚɧɨ ɜɵɲɟ. 

G. Ʉɧɨɩɤɚ ɜɤɥɸɱɟɧɢɹ-ɜɵɤɥɸɱɟɧɢɹ – ɫɥɭɠɢɬ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ (ɢɥɢ ɞɥɹ ɩɟɪɟ-
ɤɥɸɱɟɧɢɹ ɜ ɫɨɫɬɨɹɧɢɟ ɞɟɠɭɪɧɨɝɨ ɩɢɬɚɧɢɹ "standby"). Ⱦɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ (ɤɨɝɞɚ ɨɧɨ ɡɚɞɟɣɫɬɜɨɜɚɧɨ) 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ ɫɟɬɢ ɢɥɢ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ɨɩɰɢɹ 300) ɢ ɫɥɭɠɢɬ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦ-
ɩɟɪɚɬɭɪɵ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɧɨɝɨ ɤɜɚɪɰɟɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ (ɈɋɏɈ) – ɨɩɰɢɹ 010. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 1.3. 

ɇ. ɉɨɪɬ USB "Host" – ɫɥɭɠɢɬ ɞɥɹ ɩɟɪɟɧɨɫɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɧɚɛɨɪɨɜ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɮɢɝɭ-
ɪɚɰɢɢ ɩɪɢɛɨɪɚ ɦɟɠɞɭ ɱɚɫɬɨɬɨɦɟɪɨɦ ɢ USB-ɧɚɤɨɩɢɬɟɥɟɦ. ɉɨɪɬ USB ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɫɥɭɠɢɬ 
ɬɨɥɶɤɨ ɞɥɹ ɩɟɪɟɧɨɫɚ ɞɚɧɧɵɯ. ɉɨɪɬ USB ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɛɨɪɨɦ 
(ɜɜɨɞ-ɜɵɜɨɞ). 

1.1.2 Ɂɚɞɧɹɹ ɩɚɧɟɥɶ 

Ɂɚɞɧɹɹ ɩɚɧɟɥɶ ɩɪɢɛɨɪɚ 53230Ⱥ, ɩɨɤɚɡɚɧɧɚɹ ɧɚ ɪɢɫ. 1-1, ɫɨɞɟɪɠɢɬ ɩɪɢɛɨɪɧɭɸ ɨɩɰɢɸ 201 (ɩɚɪɚɥɥɟɥɶ-
ɧɵɣ ɜɯɨɞ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ) ɢ ɢɧɬɟɪɮɟɣɫ GPIB (ɨɩɰɢɹ 400). ɇɢɠɟ ɜɤɪɚɬɰɟ ɨɩɢɫɚɧɵ ɫɨɟɞɢɧɢɬɟɥɢ ɧɚ 
ɡɚɞɧɟɣ ɩɚɧɟɥɢ. 

Ⱥ. ɉɚɪɚɥɥɟɥɶɧɵɟ ɜɯɨɞɵ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ – ɩɪɢɛɨɪɧɵɟ ɨɩɰɢɢ 201 ɢ 202 ɞɨɛɚɜɥɹɸɬ ɩɚɪɚɥɥɟɥɶɧɵɟ 
ɜɯɨɞɵ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɷɬɨ ɧɟ ɨɬɞɟɥɶɧɵɟ ɜɯɨɞɵ. ɋɢɝɧɚɥ, ɩɨɞɚɜɚɟɦɵɣ ɧɚ 
ɰɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɚɤɬ ɫɨɟɞɢɧɢɬɟɥɹ BNC ɧɚ ɩɟɪɟɞɧɟɣ ɢɥɢ ɡɚɞɧɟɣ ɩɚɧɟɥɢ, ɞɭɛɥɢɪɭɟɬɫɹ ɩɪɢ ɷɬɨɦ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɫɨɟɞɢɧɢɬɟɥɟ BNC, ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɩɚɧɟɥɢ. Ʉɨɧɮɢɝɭɪɢɪɨ-
ɜɚɧɢɟ ɫɢɝɧɚɥɶɧɨɝɨ ɬɪɚɤɬɚ ɨɩɢɫɚɧɨ ɜ ɝɥɚɜɟ 4. 

ȼ. Ext Ref In – ɫɨɟɞɢɧɢɬɟɥɶ ɞɥɹ ɩɨɞɚɱɢ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɨɞɚɱɚ ɫɢɝ-
ɧɚɥɚ ɨɬ ɜɧɟɲɧɟɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 1 ɆȽɰ, 5 ɆȽɰ ɢɥɢ 10 ɆȽɰ. 

  



Ƚɥɚɜɚ 1: ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 11 53220Ⱥ/53230Ⱥ 

 Int Ref Out – ɜɵɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 10 ɆȽɰ. Эɬɨ ɫɢɧɭ-
ɫɨɢɞɚɥɶɧɵɣ ɫɢɝɧɚɥ ɫ ɷɮɮɟɤɬɢɜɧɵɦ ɡɧɚɱɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ 0,5 ȼ ɧɚ ɧɚɝɪɭɡɤɟ 50 Ɉɦ. 

ɉɪɢɦɟɧɟɧɢɟ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɨɩɢɫɚɧɨ ɜ ɝɥɚɜɟ 3. 

ɋ. Gate In/Out – ɷɬɨ ɜɯɨɞ ɞɥɹ ɜɧɟɲɧɢɯ ɫɢɝɧɚɥɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɢ ɜɵɯɨɞ ɞɥɹ ɩɨɞɚɱɢ ɫɢɝɧɚɥɚ ɫ ɜɧɭɬ-
ɪɟɧɧɟɝɨ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ ɩɪɢɛɨɪɚ ɧɚ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɨɛ ɷɬɨɦ 
ɫɨɟɞɢɧɢɬɟɥɟ ɩɪɢɜɟɞɟɧɵ ɜ ɩɨɞɪɚɡɞɟɥɟ 5.3.5. 

 Trig In – ɷɬɨ ɫɨɟɞɢɧɢɬɟɥɶ ɞɥɹ ɩɨɞɚɱɢ ɧɚ ɩɪɢɛɨɪ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ. Ɂɚɩɭɫɤ ɪɚɫɫɦɨɬɪɟɧ ɜ 
ɝɥɚɜɟ 5. 

D. USB ɢ LAN – ɷɬɨ ɫɬɚɧɞɚɪɬɧɵɟ ɩɨɪɬɵ ɜɜɨɞɚ-ɜɵɜɨɞɚ (I/O). Ɉɩɢɫɚɧɢɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɷɬɢɯ ɩɨɪɬɨɜ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ GPIB ɫɨɞɟɪɠɢɬɫɹ ɜ ɝɥɚɜɟ 2. 

1.1.3 Ⱦɢɫɩɥɟɣ 

ɋɬɪɭɤɬɭɪɭ ɞɢɫɩɥɟɹ ɢɥɥɸɫɬɪɢɪɭɟɬ ɪɢɫ. 1-2. 

 

 Ɋɢɫ. 1-2 Ⱦɢɫɩɥɟɣ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ 

1.2  ɋɜɟɞɟɧɢɹ ɨ ɩɪɢɛɨɪɟ 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɟɪɟɱɢɫɥɟɧɵ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɩɪɢɥɚɝɚɟɦɵɟ ɤ ɩɪɢɛɨɪɭ 53220Ⱥ/53230Ⱥ, ɚ ɬɚɤɠɟ ɨɩɢ-
ɫɚɧɵ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɯɪɚɧɟɧɢɹ ɢ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ. 

1.2.1 ɉɪɢɥɚɝɚɟɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɢ ɨɩɰɢɢ 

Ʉ ɱɚɫɬɨɬɨɦɟɪɭ ɩɪɢɥɚɝɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɬɚɧɞɚɪɬɧɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: 

1) ɋɟɬɟɜɨɣ ɲɧɭɪ 

2) Ʉɚɛɟɥɶ USB 

3) Ʉɨɦɩɚɤɬ-ɞɢɫɤ ɫ ɩɚɤɟɬɨɦ ɛɢɛɥɢɨɬɟɱɧɵɯ ɩɪɨɝɪɚɦɦ Agilent I/O Libraries Suite 

4) Ʉɨɦɩɚɤɬ-ɞɢɫɤ Agilent 53210A/53220A/53230A Product Reference 

Эɬɨɬ ɩɪɢɛɨɪ ɦɨɠɟɬ ɩɨɫɬɚɜɥɹɬɶɫɹ ɬɚɤɠɟ ɫ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ 
ɨɩɰɢɹɦɢ (ɫɦ. ɬɚɛɥɢɰɭ 1-1 ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ). 

      ɉɊɂɆȿɑȺɇɂȿ        

Ʉɚɠɞɭɸ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1-1 ɨɩɰɢɣ ɦɨɠɧɨ ɩɪɢɨɛɪɟɫɬɢ ɩɨɫɥɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɩɨɥɭɱɟ-
ɧɢɹ ɩɪɢɛɨɪɚ. ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɭɫɬɚɧɨɜɤɟ ɷɬɢɯ ɨɩɰɢɣ ɢɡɥɨɠɟɧɵ ɜ ɋɟɪɜɢɫɧɨɦ ɪɭɤɨɜɨɞɫɬɜɟ (Agilent 
53210A/53220A/53230A Service Guide) (ɧɨɦɟɪ ɞɥɹ ɡɚɤɚɡɚ 53220-90010). 

Основной измерительный  
дисплей 

Вторичные измерения  

Область ввода данных  
 

Фóнêциональные êлавиши  

Конфиãóрация êанала  

 
Канал и фóнêция  

Основное измерение  
 

Установêи параметров входа 

 : фронт сиãнала начала измерения 
10%: пороã запóсêа 
АС: хараêтер связи в траêте  
1MΩ: входной импеданс (1MΩ, 50 Ω) 
5V: амплитóдный диапазон 
Probe: задействован пробниê 
BW: задействован фильтр 
 

Индиêаторы состояния 
RMT: дистанц. óправление (LAN, USB, GPIB) 
ExtRef: внешний источниê опорной частоты 

: недействит. внешняя опорная частота 

ExtTrig: внешний источниê запóсêа 
Состояние заряда аêêóмóляторной батареи 

Фóнêциональная êлавиша  
навиãации 



Ƚɥɚɜɚ 1: ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 12 53220Ⱥ/53230Ⱥ 

Ɍɚɛɥɢɰɚ 1-1 ɉɪɢɛɨɪɧɵɟ ɨɩɰɢɢ ɱɚɫɬɨɬɨɦɟɪɨɜ 53220Ⱥ/53230Ⱥ 

53220Ⱥ 

Ɉɩɰɢɹ 010 

Ɉɩɰɢɹ 106 

Ɉɩɰɢɹ 115 

Ɉɩɰɢɹ 201 

Ɉɩɰɢɹ 202 

Ɉɩɰɢɹ 203 

Ɉɩɰɢɹ 300 

Ɉɩɰɢɹ 400 

ɋɜɟɪɯɜɵɫɨɤɨɫɬɚɛɢɥɶɧɵɣ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ (ɈɋɏɈ) 

ɋȼɑ ɜɯɨɞ 6 ȽȽɰ (ɤɚɧɚɥ 3) 

ɋȼɑ ɜɯɨɞ 15 ȽȽɰ (ɤɚɧɚɥ 3) 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɥɥɟɥɶɧɵɟ ɜɯɨɞɵ ɤɚɧɚɥɚ 1 ɢ ɤɚɧɚɥɚ 2 ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ 

ɍɫɬɚɧɨɜɤɚ ɨɩɰɢɢ 106/115 ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 

ɍɫɬɚɧɨɜɤɚ ɨɩɰɢɢ 106/115 ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ 

ȼɧɭɬɪɟɧɧɹɹ ɥɢɬɢɟɜɨ-ɢɨɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɫ ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 

ɂɧɬɟɪɮɟɣɫ GPIB 

53230Ⱥ 

Ɉɩɰɢɹ 010 

Ɉɩɰɢɹ 106 

Ɉɩɰɢɹ 115 

Ɉɩɰɢɹ 150 

Ɉɩɰɢɹ 201 

Ɉɩɰɢɹ 202 

Ɉɩɰɢɹ 203 

Ɉɩɰɢɹ 300 

Ɉɩɰɢɹ 400 

ɋɜɟɪɯɜɵɫɨɤɨɫɬɚɛɢɥɶɧɵɣ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ (ɈɋɏɈ) 

ɋȼɑ ɜɯɨɞ 6 ȽȽɰ (ɤɚɧɚɥ 3) 

ɋȼɑ ɜɯɨɞ 15 ȽȽɰ (ɤɚɧɚɥ 3) 

ɂɡɦɟɪɟɧɢɟ ɋȼɑ ɢɦɩɭɥɶɫɨɜ (ɬɨɥɶɤɨ 53230А) 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɚɪɚɥɥɟɥɶɧɵɟ ɜɯɨɞɵ ɤɚɧɚɥɚ 1 ɢ ɤɚɧɚɥɚ 2 ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ 

ɍɫɬɚɧɨɜɤɚ ɨɩɰɢɢ 106/115 ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 

ɍɫɬɚɧɨɜɤɚ ɨɩɰɢɢ 106/115 ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ 

ȼɧɭɬɪɟɧɧɹɹ ɥɢɬɢɟɜɨ-ɢɨɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɫ ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 

ɂɧɬɟɪɮɟɣɫ GPIB 

 

Ɍɟɯɧɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 

Ʉ ɩɪɢɛɨɪɭ 53220Ⱥ/53230Ⱥ ɦɨɠɟɬ ɩɪɢɥɚɝɚɬɶɫɹ ɫɥɟɞɭɸɳɚɹ ɩɟɱɚɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ: 

 Ʉɪɚɬɤɨɟ ɧɚɱɚɥɶɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ (Agilent 53220Ⱥ/53230Ⱥ Quick Start Tutorial)  
(ɧɨɦɟɪ ɞɥɹ ɡɚɤɚɡɚ 53220-90005) 

 Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ (Agilent 53220Ⱥ/53230Ⱥ User’s Guide)  
(ɧɨɦɟɪ ɞɥɹ ɡɚɤɚɡɚ 53220-90001) 

 ɋɟɪɜɢɫɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ (Agilent 53210A/53220A/53230A Service Guide)  
(ɧɨɦɟɪ ɞɥɹ ɡɚɤɚɡɚ 53220-90010) 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɛɨɪ 53220Ⱥ/53230Ⱥ ɩɨɫɬɚɜɥɹɟɬɫɹ ɛɟɡ ɩɟɱɚɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɨɩɰɢɹ 0ȼ0). ȿɫɥɢ ɜɵ 
ɡɚɤɚɡɚɥɢ ɨɩɰɢɸ 0ȼ0, ɬɨ ɤ ɩɪɢɛɨɪɭ ɩɪɢɥɚɝɚɟɬɫɹ ɬɨɥɶɤɨ Ʉɪɚɬɤɨɟ ɧɚɱɚɥɶɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɢ ɤɨɦɩɚɤɬ-ɞɢɫɤ 
53210A/53220A/53230A Product Reference. ɇɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ ɫɨɞɟɪɠɢɬɫɹ ɜɫɹ ɞɨɤɭɦɟɧɬɚɰɢɹ. ɑɬɨɛɵ 
ɩɨɥɭɱɢɬɶ ɩɟɱɚɬɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ, ɨɛɪɚɳɚɣɬɟɫɶ ɜ ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɨ ɤɨɦɩɚɧɢɢ Agilent. 

Ɇɨɞɟɥɢ 53220Ⱥ ɢ 53230Ⱥ 

ɋɨɞɟɪɠɚɳɚɹɫɹ ɜ ɞɚɧɧɨɦ Ɋɭɤɨɜɨɞɫɬɜɟ ɢɧɮɨɪɦɚɰɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɟɢɦ ɦɨɞɟɥɹɦ (53220Ⱥ ɢ 53230Ⱥ), 
ɟɫɥɢ ɧɟ ɭɤɚɡɚɧɨ ɢɧɨɟ. 

1.2.2 ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɯɪɚɧɟɧɢɹ 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɱɚɫɬɨɬɨɦɟɪɚ 53220Ⱥ/53230Ⱥ ɩɪɢɦɢɬɟ ɜɨ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚ-
ɬɚɰɢɢ: 

– Ɉɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ: EN 61010, ɫɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ 2, ɷɤɫɩɥɭɚɬɚɰɢɹ ɜ ɩɨɦɟɳɟɧɢɢ 

– Ɍɟɦɩɟɪɚɬɭɪɚ: 0°ɋ ÷ +55°ɋ 

– Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ: 5% ÷ 80% (ɛɟɡ ɤɨɧɞɟɧɫɚɰɢɢ) 

– ȼɵɫɨɬɚ: ɞɨ 3000 ɦɟɬɪɨɜ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ ɩɪɢ ɯɪɚɧɟɧɢɢ ɱɚɫɬɨɬɨɦɟɪɚ 53220Ⱥ/53230Ⱥ ɫɨɫɬɚɜɥɹɟɬ –30°ɋ ÷ +70°ɋ. 

ɋɨɛɥɸɞɚɣɬɟ ɨɫɬɨɪɨɠɧɨɫɬɶ ɩɪɢ ɩɟɪɟɧɨɫɟ ɱɚɫɬɨɬɨɦɟɪɚ ɢɡ ɯɨɥɨɞɧɨɟ ɦɟɫɬɚ ɜ ɬɟɩɥɨɟ, ɝɞɟ ɦɨɠɟɬ ɫɤɨɧ-
ɞɟɧɫɢɪɨɜɚɬɶɫɹ ɜɥɚɝɚ. ɉɪɟɠɞɟ ɱɟɦ ɜɤɥɸɱɚɬɶ ɩɪɢɛɨɪ, ɩɨɞɨɠɞɢɬɟ, ɩɨɤɚ ɧɟ ɢɫɩɚɪɢɬɫɹ ɫɤɨɧɞɟɧɫɢɪɨɜɚɧ-
ɧɚɹ ɜɥɚɝɚ ɢ ɩɪɢɛɨɪ ɞɨɫɬɢɝɧɟɬ ɬɟɩɥɨɜɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. 



Ƚɥɚɜɚ 1: ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 13 53220Ⱥ/53230Ⱥ 

1.2.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɩɢɬɚɧɢɸ 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɩɢɬɚɧɢɸ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ. 

ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ: ɋȺɌ I (ɧɟ ɩɪɢɫɨɟɞɢɧɹɬɶ ɤ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ) 
100 ÷ 240 ȼ, 50/60 Ƚɰ (–5% ÷ +10%) 
100 ÷ 120 ȼ, 400 Ƚɰ (± 10%) 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ: ɇɟ ɛɨɥɟɟ 90 ȼȺ, ɤɨɝɞɚ ɜɤɥɸɱɟɧɨ ɩɢɬɚɧɢɟ ɢɥɢ ɡɚɪɹɠɚɟɬɫɹ  
ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ. 
ɇɟ ɛɨɥɟɟ 6 ȼȺ, ɤɨɝɞɚ ɜɵɤɥɸɱɟɧɨ ɩɢɬɚɧɢɟ ɢɥɢ ɜ ɞɟɠɭɪɧɨɦ ɪɟɠɢɦɟ. 

 
ɋɟɬɟɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɟɝɨ ɱɚɫɬɨɬɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢɛɨɪɨɦ ɜ ɦɨɦɟɧɬ ɜɤɥɸɱɟɧɢɹ. ɉɨ-
ɷɬɨɦɭ ɡɞɟɫɶ ɧɟ ɬɪɟɛɭɟɬɫɹ ɚɞɚɩɬɚɰɢɹ ɤ ɧɚɩɪɹɠɟɧɢɸ ɩɢɬɚɧɢɹ (ɧɚɩɪɢɦɟɪ, ɫɦɟɧɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ ɢɥɢ 
ɩɟɪɟɤɥɸɱɟɧɢɟ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ). 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ "ɍɤɚɡɚɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ" ɧɚ ɫɬɪ. 6. 
ɉɨɥɧɚɹ ɫɜɨɞɤɚ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɛɨɪɚ ɫɨɞɟɪɠɢɬɫɹ ɜ ɛɸɥɥɟɬɟɧɟ ɬɟɯɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ 
(Data Sheet) ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ 53210A/53220A/53230A Product Reference, ɚ ɬɚɤɠɟ ɧɚ ɧɚɲɟɦ ɫɚɣɬɟ: 

 www.agilent.com/find/53220A  

 www.agilent.com/find/53230A 

1.3  ȼɤɥɸɱɟɧɢɟ ɩɪɢɛɨɪɚ 

ɉɪɢɫɨɟɞɢɧɢɬɟ ɫɟɬɟɜɨɣ ɲɧɭɪ ɤ ɪɨɡɟɬɤɟ ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ  ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ȼɨ ɜɪɟɦɹ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɫɬɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɤɚɥɢɛɪɨɜɤɚ ɢ ɫɚɦɨɩɪɨɜɟɪɤɚ, ɤɨɬɨɪɚɹ ɜɤɥɸ-
ɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɩɭɧɤɬɵ: 

 ɩɪɨɜɟɪɤɚ ɛɥɨɤɚ ɩɢɬɚɧɢɹ 

 ɩɪɨɜɟɪɤɚ FPGA (ɩɪɨɝɪɚɦɦɢɪɭɟɦɚɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜɟɧɬɢɥɶɧɚɹ ɦɚɬɪɢɰɚ) 

 ɩɪɨɜɟɪɤɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 

 ɩɪɨɜɟɪɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɥɚɬɵ 

 ɩɪɨɜɟɪɤɚ ɤɚɧɚɥɚ 3 (ɟɫɥɢ ɨɧ ɢɦɟɟɬɫɹ) 

 ɩɪɨɜɟɪɤɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ɟɫɥɢ ɢɦɟɟɬɫɹ ɨɩɰɢɹ 300) 

      ɉɊɂɆȿɑȺɇɂȿ        

ȿɫɥɢ ɩɪɢɛɨɪ 53220Ⱥ/53230Ⱥ ɧɟ ɜɤɥɸɱɚɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ , ɩɪɨɜɟɪɶɬɟ ɧɚɥɢɱɢɟ ɧɚɩɪɹɠɟ-
ɧɢɹ ɜ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɚ ɬɚɤɠɟ ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɫɟɬɟɜɨɝɨ ɲɧɭɪɚ. ȿɫɥɢ ɩɪɢɛɨɪ 
ɧɟ ɜɤɥɸɱɚɟɬɫɹ, ɧɟ ɲɭɦɢɬ ɜɟɧɬɢɥɹɬɨɪ ɨɯɥɚɠɞɟɧɢɹ ɢɥɢ ɧɟ ɫɜɟɬɢɬɫɹ ɞɢɫɩɥɟɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, 
ɨɬɩɪɚɜɶɬɟ ɩɪɢɛɨɪ ɢɡɝɨɬɨɜɢɬɟɥɸ ɞɥɹ ɪɟɦɨɧɬɚ. 

1.3.1 ɋɜɟɬɨɞɢɨɞɧɵɣ ɢɧɞɢɤɚɬɨɪ ɫɨɫɬɨɹɧɢɹ ɩɢɬɚɧɢɹ 

ɋɜɟɬɨɞɢɨɞ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨɞ ɤɧɨɩɤɨɣ , ɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɬɨɪɨɦ ɫɨɫɬɨɹɧɢɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ 
(ɜɤɥɸɱɟɧɨ, ɜɵɤɥɸɱɟɧɨ, ɞɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ). Ɉɩɢɫɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɪɢɜɟɞɟɧɨ ɜ ɫɥɟɞɭɸɳɟɣ 
ɬɚɛɥɢɰɟ (ɫɨɫɬɨɹɧɢɟ "ȼЫɄɅ." ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢɫɭɬɫɬɜɢɟɦ ɨɩɰɢɢ 010 ɈɋɏɈ). 



Ƚɥɚɜɚ 1: ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 14 53220Ⱥ/53230Ⱥ 

Ɍɚɛɥɢɰɚ 1-2 ɋɜɟɱɟɧɢɟ ɫɜɟɬɨɞɢɨɞɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɨɹɧɢɹ ɩɢɬɚɧɢɹ 

 ɉɪɢɛɨɪ ȼЫɄɅ. 

ɂɫɬɨɱɧɢɤ  
ɩɢɬɚɧɢɹ 

ɉɪɢɛɨɪ  
ȼɄɅ. 

Ɉɩɰɢɹ ɈɋɏɈ; 
ɡɚɞɟɣɫɬɜɨɜɚɧɨ  

ɞɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ 

Ɉɩɰɢɹ ɈɋɏɈ; 
ɧɟ ɡɚɞɟɣɫɬɜɨɜɚɧɨ  
ɞɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ 

 
Ȼɟɡ ɈɋɏɈ 

Эɥɟɤɬɪɨɫɟɬɶ ɡɟɥɟɧɵɣ ɠɟɥɬɵɣ ɩɨɝɚɲɟɧ ɩɨɝɚɲɟɧ 

Ɉɩɰɢɹ 100  
ɚɤɤɭɦ. ɛɚɬɚɪɟɹ  

(ɡɚɞɟɣɫɬɜɨɜɚɧɚ) 

 
ɡɟɥɟɧɵɣ 

ɠɟɥɬɵɣ  
(ɦɢɝɚɟɬ) 

 
ɩɨɝɚɲɟɧ 

 
ɩɨɝɚɲɟɧ 

Ɉɩɰɢɹ 100  
ɚɤɤɭɦ. ɛɚɬɚɪɟɹ  

(ɧɟ ɡɚɞɟɣɫɬɜɨɜɚɧɚ) 

 
ɩɨɝɚɲɟɧ 

 
ɩɨɝɚɲɟɧ 

 
ɩɨɝɚɲɟɧ 

 
ɩɨɝɚɲɟɧ 

 

1.3.2 Ⱦɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ 

ɑɚɫɬɨɬɨɦɟɪ 53220Ⱥ/53230Ⱥ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɪɟɠɢɦɵ ɩɢɬɚɧɢɹ: "ȼɄɅ.", "ȼЫɄɅ." ɢ "ɞɟɠɭɪɧɨɟ ɩɢɬɚ-
ɧɢɟ". Ʉɨɝɞɚ ɩɪɢɛɨɪ ɩɨɞɤɥɸɱɟɧ ɤ ɷɥɟɤɬɪɨɫɟɬɢ, ɜ ɪɟɠɢɦɟ ɞɟɠɭɪɧɨɝɨ ɩɢɬɚɧɢɹ ɩɨɞɚɟɬɫɹ ɩɢɬɚɧɢɟ ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɢ ɫɜɟɪɯɜɵɫɨɤɨɫɬɚɛɢɥɶɧɨɝɨ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɧɨɝɨ ɤɜɚɪɰɟɜɨɝɨ ɝɟɧɟɪɚ-
ɬɨɪɚ (ɈɋɏɈ, ɨɩɰɢɹ 010). 

Ʉɨɝɞɚ ɱɚɫɬɨɬɨɦɟɪ 53220Ⱥ/53230Ⱥ ɧɟ ɩɨɞɤɥɸɱɟɧ ɤ ɷɥɟɤɬɪɨɫɟɬɢ, ɞɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ ɈɋɏɈ ɨɛɟɫɩɟɱɢɜɚ-
ɟɬɫɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ (ɨɩɰɢɹ 300). 

Ʉɚɤ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɞɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ, ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 3.2.2. 

ɉɨɝɪɟɲɧɨɫɬɶ ɱɚɫɬɨɬɨɦɟɪɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɢ ɜɵɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧ ɪɟɠɢɦ ɞɟɠɭɪɧɨɝɨ ɩɢɬɚɧɢɹ, ɬɨ ɰɢɤɥɵ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ (ɨɬ ɫɟɬɢ 
ɢɥɢ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ) ɧɟ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɹ ɧɚ ɫɬɚɛɢɥɶɧɨɫɬɶ ɱɚɫɬɨɬɵ ɫɬɚɧɞɚɪɬɧɨɝɨ ɢɥɢ 
ɫɜɟɪɯɜɵɫɨɤɨɫɬɚɛɢɥɶɧɨɝɨ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɧɨɝɨ ɤɜɚɪɰɟɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 

1.3.3 ɉɢɬɚɧɢɟ ɩɪɢɛɨɪɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ     

ɉɪɢ ɩɢɬɚɧɢɢ ɩɪɢɛɨɪɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɞɚɜɚɟɦɨɝɨ ɩɨɥɶ-
ɡɨɜɚɬɟɥɟɦ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɫɨɫɬɚɜɥɹɟɬ ± 42 ȼ. 

ɉɪɢ ɩɢɬɚɧɢɢ ɩɪɢɛɨɪɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɫɨɟɞɢɧɢɬɟ ɟɝɨ ɲɚɫɫɢ ɫ ɰɟɩɶɸ ɡɚɡɟɦɥɟɧɢɹ 
ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɨɩɚɫɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. Ɉɛɪɵɜ ɢɥɢ ɨɬɫɨɟɞɢɧɟɧɢɟ ɩɪɨ-
ɜɨɞɚ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɫɨɡɞɚɟɬ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨ-
ɤɨɦ. 

ɉɪɢ ɩɢɬɚɧɢɢ ɩɪɢɛɨɪɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɲɚɫɫɢ ɩɪɢɛɨɪɚ ɦɨɠɟɬ ɢɦɟɬɶ ɩɥɚɜɚɸɳɢɣ ɩɨ-
ɬɟɧɰɢɚɥ ɢɡɦɟɪɹɟɦɨɝɨ ɫɢɝɧɚɥɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 

 
 
Ʉɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧɚ ɢ ɩɨɞɤɥɸɱɟɧɚ ɨɩɰɢɹ 300 (ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ), ɱɚɫɬɨɬɨɦɟɪ 53220Ⱥ/53230Ⱥ 
ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɞɨ ɬɪɟɯ ɱɚɫɨɜ ɫ ɩɢɬɚɧɢɟɦ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 



Ƚɥɚɜɚ 1: ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 15 53220Ⱥ/53230Ⱥ 

Ʉɨɝɞɚ ɩɨɞɤɥɸɱɟɧɚ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ, ɬɨ ɩɪɢ ɨɬɫɨɟɞɢɧɟɧɢɢ ɩɪɢɛɨɪɚ ɨɬ ɷɥɟɤɬɪɨɫɟɬɢ ɨɧ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɢ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɚɜɬɨɧɨɦɧɨɟ ɩɢɬɚɧɢɟ ɛɟɡ ɩɪɟɪɵɜɚɧɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. ɉɪɢ ɜɨɫɫɬɚɧɨɜ-
ɥɟɧɢɢ ɫɟɬɟɜɨɝɨ ɩɢɬɚɧɢɹ ɬɚɤɠɟ ɧɟ ɜɨɡɧɢɤɚɟɬ ɩɟɪɟɛɨɣ ɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɩɪɢɛɨɪɚ, ɟɫɥɢ ɫɟɬɟɜɨɟ ɩɢ-
ɬɚɧɢɟ ɩɨɞɚɟɬɫɹ ɩɪɟɠɞɟ, ɱɟɦ ɛɭɞɟɬ ɨɬɤɥɸɱɟɧɨ ɚɜɬɨɧɨɦɧɨɟ ɩɢɬɚɧɢɟ. 

ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɚɜɬɨɧɨɦɧɨɝɨ ɩɢɬɚɧɢɹ 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɧɟɨɛɯɨɞɢɦɨ ɡɚɪɹɞɢɬɶ ɩɟɪɟɞ ɩɪɢɦɟɧɟɧɢɟɦ, ɤɨɝɞɚ ɜɵ ɧɚɱɢɧɚɟɬɟ ɩɨɥɶɡɨ-
ɜɚɬɶɫɹ ɩɪɢɛɨɪɨɦ ɫ ɨɩɰɢɟɣ 300 ɜɩɟɪɜɵɟ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɩɪɢɛɨɪɚ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨ-
ɞɚ ɛɟɡɞɟɣɫɬɜɢɹ ɩɪɢɛɨɪɚ. Ʉɨɝɞɚ ɩɪɢɛɨɪ ɩɨɞɤɥɸɱɟɧ ɤ ɷɥɟɤɬɪɨɫɟɬɢ, ɬɨ ɞɥɹ ɩɨɥɧɨɝɨ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪ-
ɧɨɣ ɛɚɬɚɪɟɢ ɬɪɟɛɭɟɬɫɹ ɱɟɬɵɪɟ ɱɚɫɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɜ ɤɚɤɨɦ ɫɨɫɬɨɹɧɢɢ ɧɚɯɨɞɢɬɫɹ ɩɪɢ ɷɬɨɦ ɩɪɢ-
ɛɨɪ (ȼɄɅ. ɢɥɢ ȼЫɄɅ.). 

Ɉɩɰɢɹ 300 ɨɬɤɥɸɱɟɧɚ ɜ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɩɪɢɛɨɪɚ ɫ ɡɚɜɨɞɚ. ɑɬɨɛɵ ɡɚɞɟɣɫɬɜɨɜɚɬɶ (ɩɨɞɤɥɸɱɢɬɶ) 
ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɥɚɜɢɲɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɜɵɲɟ, ɢɥɢ ɩɨ-
ɞɚɬɶ ɤɨɦɚɧɞɭ: 

SYSTem:BATTery:ENABle {OFF|ON}  

SYSTem:BATTery:ENABle?      (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɦɚɧɞɚ ON ɜɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ, ɚ ɤɨɦɚɧɞɚ Off ɨɬɤɥɸɱɚɟɬ ɟɟ. ɋɨɫɬɨɹɧɢɟ 

ɩɨɞɤɥɸɱɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ ɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ 

ɜɵɤɥɸɱɟɧɢɢ ɢ ɩɨɫɥɟɞɭɸɳɟɦ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɤɨɦɚɧɞ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢ ɩɪɟ-

ɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ (SYSTem:PREset ɢɥɢ ɤɥɚɜɢɲɚ Preset). 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɞɨɥɠɧɚ ɨɫɬɚɜɚɬɶɫɹ ɩɨɞɤɥɸɱɟɧɧɨɣ, ɩɨɤɚ ɱɚɫɬɨɬɨɦɟɪ ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɨɬ 
ɷɥɟɤɬɪɨɫɟɬɢ. Ɉɬɤɥɸɱɚɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɫɥɟɞɭɟɬ ɬɨɥɶɤɨ ɧɚ ɩɟɪɢɨɞ ɞɥɢɬɟɥɶɧɨɝɨ ɛɟɡɞɟɣɫɬ-
ɜɢɹ ɢɥɢ ɯɪɚɧɟɧɢɹ ɩɪɢɛɨɪɚ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɫɚɦɨɪɚɡɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

ɂɧɞɢɤɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 
ɑɬɨɛɵ ɜɵɜɟɫɬɢ ɧɚ ɢɧɞɢɤɚɰɢɸ ɫɨɫɬɨɹɧɢɟ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɩɨɥɧɨɝɨ ɡɚɪɹɞɚ (100%), ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Battery Level ɢɥɢ ɩɨɞɚɬɶ ɤɨɦɚɧɞɭ: 
  SYSTem:BATTery:LEVel?  

ɂɧɞɢɤɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɩɨɞɤɥɸɱɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 
ɇɚɥɢɱɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢ ɟɟ ɫɨɫɬɨɹɧɢɟ (ɩɨɞɤɥɸɱɟɧɚ ɢɥɢ ɨɬɤɥɸɱɟɧɚ) ɢɧɞɢɰɢɪɭɟɬɫɹ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɦ ɫɢɦɜɨɥɨɦ ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɞɢɫɩɥɟɹ (ɫɦ. ɪɢɫ. 1-2). Ⱦɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɚɩɪɨɫɚ ɬɟ-
ɤɭɳɟɝɨ ɯɚɪɚɤɬɟɪɚ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ (ɨɬ ɫɟɬɢ ɢɥɢ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ) ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɚɧɞɚ: 

  SYSTem:BATTery:STATus?  

Эɬɚ ɤɨɦɚɧɞɚ ɜɵɜɨɞɢɬ ɪɟɡɭɥɶɬɚɬ ɡɚɩɪɨɫɚ Ⱥɋ, ɟɫɥɢ ɩɪɢɛɨɪ ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɨɬ ɷɥɟɤɬɪɨɫɟɬɢ, ɢɥɢ ɪɟ-

ɡɭɥɶɬɚɬ ȼȺɌɌ, ɟɫɥɢ ɩɪɢɛɨɪ ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

ȼ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɩɪɢɦɟɧɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

Ɋɟɫɭɪɫ ɩɢɬɚɧɢɹ ɜ ɪɚɛɨɱɟɦ ɪɟɠɢɦɟ (ɬɢɩ.): 3 ɱɚɫɚ (ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ < +35°ɋ) 

Ɋɟɫɭɪɫ ɩɢɬɚɧɢɹ ɜ ɞɟɠɭɪɧɨɦ ɪɟɠɢɦɟ (ɬɢɩ): 24 ɱɚɫɚ (ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ < +35°ɋ, ɩɢɬɚɧɢɟ ɈɋɏɈ) 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɡɚɪɹɞɤɢ (ɬɢɩ.): 4 ɱɚɫɚ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɟɦɤɨɫɬɢ 100% ɢɥɢ 
2 ɱɚɫɚ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɟɦɤɨɫɬɢ 90% 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ: 0°ɋ ÷ +55°ɋ (ɩɪɢ ɪɚɛɨɬɟ);  
ɡɚɪɹɞɤɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ < +35°ɋ; 
–10°ɋ ÷ +60°ɋ (ɩɪɢ ɯɪɚɧɟɧɢɢ) 

 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɭɤɚɡɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɫɥɭɱɚɟ ɩɢɬɚɧɢɹ ɩɪɢ-
ɛɨɪɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɤɥɸɱɟɧɢɟ ɩɪɢɛɨɪɚ ɞɥɹ ɫɛɟɪɟ-
ɠɟɧɢɹ ɛɚɬɚɪɟɢ. Ɍɨɝɞɚ ɫɥɟɞɭɟɬ ɩɨɞɚɬɶ ɫɟɬɟɜɨɟ ɩɢɬɚɧɢɟ, ɱɬɨɛɵ ɜɨɫɫɬɚɧɨɜɢɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ, ɜɵɡɜɚɧɧɨɝɨ ɷɬɨɣ ɩɪɢɱɢɧɨɣ. 



Ƚɥɚɜɚ 1: ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 16 53220Ⱥ/53230Ⱥ 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɨɥɧɵɣ ɫɩɢɫɨɤ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɢ ɫɜɨɞɤɚ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɛɨɪɚ ɫɨɞɟɪɠɢɬɫɹ 
ɜ ɛɸɥɥɟɬɟɧɟ ɬɟɯɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ (Data Sheet) ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ 53210A/53220A/53230A Product 
Reference (ɧɨɦɟɪ ɞɥɹ ɡɚɤɚɡɚ 53220-13601), ɚ ɬɚɤɠɟ ɧɚ ɧɚɲɟɦ ɫɚɣɬɟ: 

 www.agilent.com/find/53220A  

 www.agilent.com/find/53230A 

1.3.4 Ɉɛɪɚɳɟɧɢɟ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ 

Ʉɨɝɞɚ ɩɨɞɤɥɸɱɟɧɚ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɢ ɩɪɢɛɨɪ ɧɟ ɩɨɞɤɥɸɱɟɧ ɤ ɷɥɟɤɬɪɨɫɟɬɢ, ɫɤɨɪɨɫɬɶ ɪɚɡɪɹɞɚ 
ɛɚɬɚɪɟɢ ɫɨɫɬɚɜɥɹɟɬ 30% ɨɬ ɩɨɥɧɨɣ ɟɦɤɨɫɬɢ ɜ ɞɟɧɶ. Ʉɨɝɞɚ ɨɬɤɥɸɱɟɧɚ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɢ ɩɪɢ-
ɛɨɪ ɧɟ ɩɨɞɤɥɸɱɟɧ ɤ ɷɥɟɤɬɪɨɫɟɬɢ, ɫɤɨɪɨɫɬɶ ɪɚɡɪɹɞɚ ɛɚɬɚɪɟɢ ɫɨɫɬɚɜɥɹɟɬ 10% ɨɬ ɩɨɥɧɨɣ ɟɦɤɨɫɬɢ ɜ 
ɦɟɫɹɰ. 

ɉɪɢ ɯɪɚɧɟɧɢɢ ɩɪɢɛɨɪɚ ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɷɥɟɤɬɪɨɫɟɬɢ ɫɥɟɞɢɬɟ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɛɚɬɚɪɟɹ ɧɟ ɪɚɡɪɹɠɚ-
ɥɚɫɶ ɞɨ ɭɪɨɜɧɹ ɧɢɠɟ 10%. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɯɪɚɧɟɧɢɹ ɩɪɢɛɨɪɚ ɛɟɡ ɩɨɞ-
ɤɥɸɱɟɧɢɹ ɤ ɷɥɟɤɬɪɨɫɟɬɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɫɨɯɪɚɧɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɧɨɝɨ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚ-
ɪɟɢ, ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ: 

Ⱦɥɢɬɟɥьɧɨɫɬь ɨɬɤɥɸɱɟɧɢɹ ɛɚɬɚɪɟɢ (ɦɟɫ.) × 10% + ɞɥɢɬɟɥьɧɨɫɬь ɩɨɞɤɥɸɱɟɧɢɹ ɛɚɬɚɪɟɢ (ɞɧɟɣ) × 30% = 
= 90% 

ɉɨɥɧɨɫɬɶɸ ɪɚɡɪɹɠɟɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶ ɡɚɦɟɧɵ, ɟɫɥɢ ɨɧɚ ɧɚɯɨɞɢɥɚɫɶ ɜ 
ɪɚɡɪɹɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɬ 6 ɞɨ 18 ɦɟɫɹɰɟɜ. 

1.3.5 ȼɫɬɪɨɟɧɧɚɹ ɫɩɪɚɜɨɱɧɚɹ ɫɢɫɬɟɦɚ (Help) 

 

ɑɬɨɛɵ ɨɛɪɚɬɢɬɶɫɹ ɤ ɜɫɬɪɨɟɧɧɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɢ ɭɞɟɪɠɢɜɚɬɶ ɥɸɛɭɸ ɤɥɚɜɢɲɭ 
ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ. ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Help ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɜɵɛɪɚɬɶ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɟɦɵ ɞɥɹ ɫɩɪɚɜɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɩɪɢɛɨɪɨɦ ɱɟɪɟɡ 
ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ. 

1.4 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ ɩɨɡɜɨɥɹɸɬ ɜɚɦ ɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɢɛɨɪɚ, ɤɨɫɜɟɧɧɨ ɨɬɧɨɫɹ-
ɳɢɟɫɹ ɤ ɜɵɛɨɪɭ ɜɢɞɚ ɢɡɦɟɪɟɧɢɣ ɢ ɤɨɧɮɢɝɭɪɚɰɢɢ. ɂɦɟɸɬɫɹ ɜ ɜɢɞɭ ɫɥɟɞɭɸɳɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɮɭɧɤɰɢɢ: 

 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɞɢɫɩɥɟɹ – ɭɩɪɚɜɥɟɧɢɟ ɞɢɫɩɥɟɟɦ ɢ ɮɨɪɦɚɬɢɪɨɜɚɧɢɟ ɱɢɫɥɟɧɧɵɯ ɞɚɧɧɵɯ 
 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ – ɜɵɛɨɪ ɹɡɵɤɚ, ɡɜɭɤɨɜɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ 

 ɍɫɬɚɧɨɜɤɢ ɨɛɳɢɯ ɩɚɪɚɦɟɬɪɨɜ – ɜɪɟɦɹ ɢ ɞɚɬɚ, ɩɪɟɞɟɥɶɧɨɟ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɹ, ɨɩɨɪɧɚɹ ɱɚɫɬɨɬɚ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ, ɷɦɭɥɹɰɢɹ ɩɪɢɛɨɪɨɜ ɫɟɪɢɢ 53100, ɫɢɫɬɟɦɚ ɡɚɳɢɬɵ 
NISPROM 
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Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 17 53220Ⱥ/53230Ⱥ 

1.4.1 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɞɢɫɩɥɟɹ 

Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɜɵɜɨɞɢɬɶ ɧɚ ɞɢɫɩɥɟɣ ɜ ɱɢɫɥɟɧɧɨɦ ɢɥɢ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ ɫ ɩɨɦɨɳɶɸ 
ɫɥɟɞɭɸɳɢɯ ɤɥɚɜɢɲ. 

 

ɋ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ AutoDigits On ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ 
ɪɚɡɪɹɞɨɜ ɢɧɞɢɤɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ (ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ). ȼ ɫɨ-
ɫɬɨɹɧɢɢ Off ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɪɹɞɨɜ ɢɧɞɢɤɚɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜɪɭɱɧɭɸ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ 
ɢɥɢ ɰɢɮɪɨɜɵɯ ɤɥɚɜɢɲ ɫ ɤɥɚɜɢɲɟɣ [Shift]. 

Ʉɨɝɞɚ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ Graph, ɞɚɧɧɵɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɢɥɢ ɜ ɜɢɞɟ ɝɢɫɬɨɝɪɚɦɦɵ 
(ɫɦ. ɝɥɚɜɭ 6). 

ɑɢɫɥɟɧɧɵɣ ɮɨɪɦɚɬ 
ɋ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɥɚɜɢɲ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɮɨɪɦɚɬ ɱɢɫɥɟɧɧɵɯ ɞɚɧɧɵɯ (ɞɟɰɢɦɚɥɶɧɵɣ ɪɚɡɞɟɥɢ-
ɬɟɥɶ ɰɟɥɨɣ ɢ ɞɪɨɛɧɨɣ ɱɚɫɬɢ, ɪɚɡɞɟɥɢɬɟɥɶ ɝɪɭɩɩ ɞɟɫɹɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ), ɤɨɬɨɪɵɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɨɫ-
ɧɨɜɧɨɦ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɞɢɫɩɥɟɟ. 

 

Эɬɨɬ ɮɨɪɦɚɬ ɩɪɢɦɟɧɹɟɬɫɹ ɬɚɤɠɟ ɤ ɱɢɫɥɟɧɧɵɦ ɩɨɤɚɡɚɧɢɹɦ ɧɚ ɝɪɚɮɢɤɚɯ ɬɪɟɧɞɚ, ɝɢɫɬɨɝɪɚɦɦɚɯ, ɤ ɪɟ-
ɡɭɥɶɬɚɬɚɦ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɬ.ɞ. 

Ⱦɟɰɢɦɚɥɶɧɵɣ ɪɚɡɞɟɥɢɬɟɥɶ (Decimal Pt) – ɜ ɤɚɱɟɫɬɜɟ ɞɟɰɢɦɚɥɶɧɨɝɨ ɪɚɡɞɟɥɢɬɟɥɹ ɦɟɠɞɭ ɰɟɥɨɣ ɢ 
ɞɪɨɛɧɨɣ ɱɚɫɬɶɸ ɩɨɤɚɡɚɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɟɰɢɦɚɥɶɧɭɸ ɬɨɱɤɭ (.) ɢɥɢ ɡɚɩɹɬɭɸ (,). 

Ɋɚɡɞɟɥɢɬɟɥɶ ɝɪɭɩɩ ɞɟɫɹɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ (Separator) – ɪɚɡɞɟɥɢɬɟɥɶ ɝɪɭɩɩ ɞɟɫɹɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ 
(ɤɚɤ ɫɩɪɚɜɚ, ɬɚɤ ɢ ɫɥɟɜɚ ɨɬ ɞɟɰɢɦɚɥɶɧɨɝɨ ɪɚɡɞɟɥɢɬɟɥɹ) ɨɛɥɟɝɱɚɟɬ ɜɢɡɭɚɥɶɧɨɟ ɜɨɫɩɪɢɹɬɢɟ ɦɧɨɝɨɪɚɡ-
ɪɹɞɧɨɣ ɢɧɞɢɤɚɰɢɢ. ȼɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɜɵɛɨɪɚ ɷɬɨɝɨ ɪɚɡɞɟɥɢɬɟɥɹ: 

 None – ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɤɚɡɚɧɢɟ ɢɧɞɢɰɢɪɭɟɬɫɹ ɛɟɡ ɪɚɡɛɢɟɧɢɹ ɧɚ ɝɪɭɩɩɵ  
(ɧɚɩɪɢɦɟɪ, 10.967342515 MHz) 

 Space (ɩɪɨɛɟɥ) – ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɫɬɚɜɥɹɟɬɫɹ ɩɪɨɛɟɥ ɦɟɠɞɭ ɤɚɠɞɵɦɢ ɬɪɟɦɹ ɪɚɡɪɹɞɚɦɢ ɢɧɞɢɤɚɰɢɢ  
(ɧɚɩɪɢɦɟɪ, 10.967 342 515 MHz) 



Ƚɥɚɜɚ 1: ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 18 53220Ⱥ/53230Ⱥ 

 On – ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɟɠɞɭ ɤɚɠɞɵɦɢ ɬɪɟɦɹ ɪɚɡɪɹɞɚɦɢ ɢɧɞɢɤɚɰɢɢ ɜɫɬɚɜɥɹɟɬɫɹ ɡɚɩɹɬɚɹ (,) ɢɥɢ ɞɟ-
ɰɢɦɚɥɶɧɚɹ ɬɨɱɤɚ (.) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɨɪɚ ɞɟɰɢɦɚɥɶɧɨɝɨ ɪɚɡɞɟɥɢɬɟɥɹ: 

Ⱦɟɰɢɦɚɥɶɧɵɦ ɪɚɡɞɟɥɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɬɨɱɤɚ: 10.967,342,515 MHz 

Ⱦɟɰɢɦɚɥɶɧɵɦ ɪɚɡɞɟɥɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɡɚɩɹɬɚɹ: 10,967.342.515 MHz 

ɍɩɪɚɜɥɟɧɢɟ ɷɤɪɚɧɨɦ 

ɍɩɪɚɜɥɟɧɢɟ ɷɤɪɚɧɨɦ ɜɨɡɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɩɨɤɚɡɚɧɧɵɯ ɧɢɠɟ ɤɥɚɜɢɲ. ȼɵ ɦɨɠɟɬɟ ɜɵɤɥɸɱɢɬɶ ɷɤɪɚɧ ɞɥɹ 
ɩɨɜɵɲɟɧɢɹ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɢɡɦɟɪɟɧɢɣ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ 
ɮɭɧɤɰɢɸ ɯɪɚɧɢɬɟɥɹ ɷɤɪɚɧɚ. Ɇɨɠɧɨ ɬɚɤɠɟ ɪɟɝɭɥɢɪɨɜɚɬɶ ɹɪɤɨɫɬɶ ɷɤɪɚɧɚ ɞɥɹ ɚɞɚɩɬɚɰɢɢ ɤ ɪɚɡɧɨɣ ɜɧɟɲ-
ɧɟɣ ɨɫɜɟɳɟɧɧɨɫɬɢ. 

 

ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɤɨɝɞɚ ɷɤɪɚɧ ɩɨɝɚɲɟɧ, ɨɧ ɫɧɨɜɚ ɡɚɫɜɟɱɢɜɚɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɥɸɛɨɣ ɤɥɚɜɢɲɢ. 

ɋɧɢɦɨɤ ɷɤɪɚɧɚ 

Ⱦɥɹ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɢɫɩɵɬɚɧɢɣ ɩɪɨɞɭɤɰɢɢ ɢɥɢ ɞɥɹ ɭɞɨɛɫɬɜɚ ɫɛɨɪɚ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɢ ɫɨɯɪɚ-
ɧɢɬɶ ɜ ɩɚɦɹɬɢ ɫɧɢɦɨɤ ɷɤɪɚɧɚ. ɇɢɠɟ ɩɨɤɚɡɚɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɷɬɨɣ ɩɪɨɰɟɞɭɪɵ.  

 

Ɏɢɤɫɢɪɭɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɷɤɪɚɧɚ ɜ ɦɨɦɟɧɬ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ [Utility]. Ɇɨɠɧɨ ɜɵɛɪɚɬɶ ɮɨɪɦɚɬ ɝɪɚɮɢ-
ɱɟɫɤɨɝɨ ɮɚɣɥɚ ɥɢɛɨ bmp, ɥɢɛɨ png. Ɏɚɣɥɵ ɦɨɠɧɨ ɡɚɩɢɫɵɜɚɬɶ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɮɥɷɲ-ɩɚɦɹɬɶ ɢɥɢ ɧɚ 
ɜɧɟɲɧɢɣ USB-ɧɚɤɨɩɢɬɟɥɶ. 
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Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 19 53220Ⱥ/53230Ⱥ 

1.4.2 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 

ȼ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɮɭɧɤɰɢɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɮɢɡɢɱɟɫɤɨɦɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ 
ɩɪɢɛɨɪɨɦ. 

ȼɵɛɨɪ ɹɡɵɤɚ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɵ 

 

ɉɪɨɝɪɚɦɦɧɵɟ ɫɨɨɛɳɟɧɢɹ, ɤɨɧɬɟɤɫɬɧɭɸ ɫɩɪɚɜɤɭ ɢ ɞɪɭɝɢɟ ɬɟɦɵ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɜɵɜɨɞɢɬɶ 
ɧɚ ɷɤɪɚɧ ɧɚ ɲɟɫɬɢ ɹɡɵɤɚɯ. ȼɵɛɪɚɧɧɵɣ ɹɡɵɤ ɩɪɨɞɨɥɠɚɟɬ ɞɟɣɫɬɜɨɜɚɬɶ, ɩɨɤɚ ɜɵ ɧɟ ɢɡɦɟɧɢɬɟ ɟɝɨ 
ɩɨɤɚɡɚɧɧɨɣ ɜɵɲɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɤɥɚɜɢɲ. 

ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɢɦɟɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ ɨɬɨɛɪɚɠɚɸɬɫɹ ɬɨɥɶɤɨ ɧɚ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɟ. 

ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɡɭɦɦɟɪɚ 

 

Ɂɭɦɦɟɪ ɱɚɫɬɨɬɨɦɟɪɚ (Beeper) ɫɥɭɠɢɬ ɞɥɹ ɡɜɭɤɨɜɨɣ ɢɧɞɢɤɚɰɢɢ ɨɲɢɛɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫ ɩɟɪɟɞɧɟɣ 
ɩɚɧɟɥɢ ɢɥɢ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ȼɵɤɥɸɱɟɧɢɟ ɡɭɦɦɟɪɚ ɩɪɢɜɨɞɢɬ ɤ ɜɵɤɥɸɱɟ-
ɧɢɸ ɡɜɭɤɨɜɨɣ ɢɧɞɢɤɚɰɢɢ. 

ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɡɭɦɦɟɪɚ ɧɟ ɨɬɧɨɫɢɬɫɹ ɤ ɡɜɭɤɨɜɵɦ ɫɢɝɧɚɥɚɦ, ɤɨɬɨɪɵɟ 
ɩɨɞɚɸɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 



Ƚɥɚɜɚ 1: ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 20 53220Ⱥ/53230Ⱥ 

1.4.3 ɍɫɬɚɧɨɜɤɢ ɨɛɳɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɍɫɬɚɧɨɜɤɢ ɨɛɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɤɨ ɜɫɟɦ ɜɢɞɚɦ ɢɡɦɟɪɟɧɢɣ. 

Ⱦɚɬɚ ɢ ɜɪɟɦɹ 

 

ɍɫɬɚɧɨɜɤɚ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ ɞɥɹ ɜɧɭɬɪɟɧɧɢɯ ɱɚɫɨɜ ɱɚɫɬɨɬɨɦɟɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ 
ɤɨɦɚɧɞ: 

 SYSTem:DATE <ɝɨɞ>,<ɦɟɫɹɰ>,<ɱɢɫɥɨ>  

 SYSTem:DATE?         (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

 SYSTem:TIME <ɱɚɫɵ>,<ɦɢɧɭɬɵ>,<ɫɟɤɭɧɞɵ>  

 SYSTem:TIME?        (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ɉɪɟɞɟɥɵ ɭɫɬɚɧɨɜɤɢ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ: 

ɝɨɞ: 2000-2009 ɱɚɫɵ: 0-23  

ɦɟɫɹɰ: 1-12  ɦɢɧɭɬɵ: 0-59  

ɱɢɫɥɨ: 1-31  ɫɟɤɭɧɞɵ: 0-59.999  

ȼɫɬɪɨɟɧɧɵɟ ɱɚɫɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɨɥɭɱɚɸɬ ɩɢɬɚɧɢɟ ɨɬ ɫɩɟɰɢɚɥɶɧɨɣ ɛɚɬɚɪɟɢ ɢ ɩɪɨɞɨɥɠɚɸɬ ɨɬ-
ɫɱɟɬ ɜɪɟɦɟɧɢ ɢ ɞɚɬɵ, ɤɨɝɞɚ ɜɵɤɥɸɱɟɧɨ ɩɢɬɚɧɢɟ ɩɪɢɛɨɪɚ. Ɂɞɟɫɶ ɧɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɬɟɤɭɳɟɣ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ. 

ɉɪɟɞɟɥɶɧɨɟ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɹ (Measurement Time Out) 

ɉɪɟɞɟɥɶɧɨɟ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɹ – ɷɬɨ ɜɪɟɦɹ, ɤɨɬɨɪɨɟ ɨɬɜɨɞɢɬɫɹ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɤɚɠɞɨɝɨ ɢɡɦɟɪɟɧɢɹ. 
ȿɫɥɢ ɢɡɦɟɪɟɧɢɟ ɧɟ ɡɚɜɟɪɲɢɬɫɹ ɞɨ ɢɫɬɟɱɟɧɢɹ ɷɬɨɝɨ ɜɪɟɦɟɧɢ, ɬɨ ɧɚ ɞɢɫɩɥɟɟ ɢɧɞɢɰɢɪɭɸɬɫɹ ɱɟɪɬɨɱɤɢ  

"- - - - - - -", ɚ ɩɪɢ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɜɵɜɨɞɢɬɫɹ 9.91Е37 (ɷɬɨ ɧɟ ɱɢɫɥɨ). ɉɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɫɬɶ ɩɨɜɬɨɪɹɟɬɫɹ ɫɨ ɫɥɟɞɭɸɳɢɦ ɨɬɫɱɟɬɨɦ ɜ ɧɨɦɟɪɟ ɜɵɛɨɪɤɢ. 

ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢɡɦɟɪɟɧɢɹ ɩɪɟɞɨɯɪɚɧɹɟɬ ɩɪɢɛɨɪ ɨɬ "ɡɚɜɢɫɚɧɢɹ" ɧɚ ɧɟɨɩɪɟɞɟɥɟɧɧɨɟ 
ɜɪɟɦɹ, ɟɫɥɢ ɩɨ ɤɚɤɨɣ-ɥɢɛɨ ɩɪɢɱɢɧɟ ɧɟ ɡɚɜɟɪɲɚɟɬɫɹ ɢɡɦɟɪɟɧɢɟ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ-
ɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 3.4. 

Ƚɟɧɟɪɚɬɨɪ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ (Time Base) 

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ 53220Ⱥ/53230Ⱥ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɨɣ ɱɚɫ-
ɬɨɬɵ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɜɧɭɬɪɟɧɧɢɦ, ɬɚɤ ɢ ɜɧɟɲɧɢɦ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ 
ɧɚɥɢɱɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɫɢɝɧɚɥɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. 

Ɉɩɢɫɚɧɢɟ ɜɵɛɨɪɚ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɫɨɞɟɪɠɢɬɫɹ ɜ ɪɚɡɞɟɥɟ 3.2. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ (Auto Level) 

ɉɨɪɨɝɨɜɵɦ ɭɪɨɜɧɟɦ ɹɜɥɹɟɬɫɹ ɭɪɨɜɟɧɶ ɡɚɩɭɫɤɚ (ɭɪɨɜɟɧɶ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ), ɩɪɢ ɤɨɬɨɪɨɦ ɱɚɫɬɨɬɨɦɟɪ 
ɧɚɱɢɧɚɟɬ ɢɡɦɟɪɟɧɢɟ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ 
ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɩɢɤɚɯ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 

ɇɢɠɟ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɭɫɬɚɧɨɜɢɬɶ ɦɢɧɢɦɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɞɥɹ ɮɭɧɤɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨ-
ɜɨɝɨ ɭɪɨɜɧɹ. 



Ƚɥɚɜɚ 1: ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 21 53220Ⱥ/53230Ⱥ 

 

ȼɚɪɢɚɧɬ Slow ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɦɢɧɢɦɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ 
ɧɚ 50 Ƚɰ. ȼɚɪɢɚɧɬ Fast ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɦɢɧɢɦɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨ-
ɝɨ ɭɪɨɜɧɹ ɧɚ 10 ɤȽɰ. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɢɦɟɧɟɧɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɨɛɪɚ-
ɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.2.5. 

Ɋɟɠɢɦ ɷɦɭɥɹɰɢɢ ɱɚɫɬɨɬɨɦɟɪɚ Agilent ɫɟɪɢɢ 53100 

 

Ɋɟɠɢɦ ɷɦɭɥɹɰɢɢ ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ ɫ ɱɚɫɬɨɬɨɦɟɪɨɦ 53220Ⱥ/53230Ⱥ ɧɚɛɨɪ ɤɨɦɚɧɞ SCPI ɱɚɫɬɨɬɨ-
ɦɟɪɚ 53132Ⱥ. Ɇɨɠɧɨ ɬɚɤɠɟ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɪɟɠɢɦ ɷɦɭɥɹɰɢɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ: 

 SYSTem:LANGuage "<language>"  

 SYSTem:LANGuage?       (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ɂɞɟɫɶ language ɜɵɛɢɪɚɟɬ ɩɪɢɦɟɧɹɟɦɵɣ ɧɚɛɨɪ ɤɨɦɚɧɞ SCPI. ɍɤɚɡɚɧɢɟ ɡɞɟɫɶ 53132Ⱥ ɜɜɨɞɢɬ ɜ ɞɟɣ-

ɫɬɜɢɟ ɪɟɠɢɦ ɷɦɭɥɹɰɢɢ. ɍɤɚɡɚɧɢɟ 53220Ⱥ ɢɥɢ 53223Ⱥ ɨɬɦɟɧɹɟɬ ɷɬɨɬ ɪɟɠɢɦ. 

Ʉɨɝɞɚ ɜɵɛɪɚɧ ɪɟɠɢɦ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɫ ɩɪɢɛɨɪɚɦɢ ɫɟɪɢɢ 53100, ɜɫɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹ-
ɟɬɫɹ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (LAN, USB, GPIB). Ⱦɢɫɩɥɟɣ ɱɚɫɬɨɬɨɦɟɪɚ 
ɪɟɚɝɢɪɭɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɢɦɚɟɦɵɦɢ ɤɨɦɚɧɞɚɦɢ. 

ɇɚɠɚɬɢɟ ɥɸɛɨɣ ɤɥɚɜɢɲɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɤɨɝɞɚ ɱɚɫɬɨɬɨɦɟɪ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɫ 
ɩɪɢɛɨɪɚɦɢ ɫɟɪɢɢ 53100, ɜɨɡɜɪɚɳɚɟɬ ɱɚɫɬɨɬɨɦɟɪ ɜ ɪɟɠɢɦ ɫɟɪɢɢ 53200. ɍɫɬɚɧɨɜɤɚ ɢɥɢ ɩɟɪɟɤɥɸɱɟɧɢɟ 
ɜ ɞɪɭɝɨɣ ɪɟɠɢɦ ɬɪɟɛɭɟɬ ɩɟɪɟɡɚɩɭɫɤɚ ɩɪɢɛɨɪɚ. ɉɪɢ ɨɛɧɨɜɥɟɧɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ ɩɪɢɛɨɪɚ ɞɨɥɠɟɧ 
ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɪɟɠɢɦ "53220A or 53230Ⱥ mode". 

Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɧɚ ɧɚɛɨɪ ɤɨɦɚɧɞ 53132Ⱥ ɧɟ ɩɪɢɥɚɝɚɟɬɫɹ ɤ ɩɪɢɛɨɪɭ 53220Ⱥ/53230Ⱥ. ɉɪɢɦɟɧɟɧɢɟ ɷɬɨ-

ɝɨ ɫɬɚɪɨɝɨ ɧɚɛɨɪɚ ɤɨɦɚɧɞ SCPI ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ ɛɨɥɟɟ ɧɨɜɨɝɨ ɩɪɢɛɨɪɚ, ɨɞɧɚɤɨ ɬɚɤɚɹ ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɬɟɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ, ɤɨɬɨɪɵɟ ɧɭɠɞɚɸɬɫɹ ɜ ɷɬɨɦ. 



Ƚɥɚɜɚ 1: ɉɨɞɝɨɬɨɜɤɚ ɩɪɢɛɨɪɚ ɤ ɪɚɛɨɬɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 22 53220Ⱥ/53230Ⱥ 

Ɂɚɳɢɬɚ ɩɪɢɛɨɪɚ 

ɑɚɫɬɨɬɨɦɟɪ 53220Ⱥ/53230Ⱥ ɦɨɠɧɨ ɡɚɳɢɬɢɬɶ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ NISPOM (National Industrial Security 
Program Operating Manual), ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ. 

 

1.5 Ʉɚɤ ɨɪɝɚɧɢɡɨɜɚɧɨ ɷɬɨ Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 

Эɬɨ Ɋɭɤɨɜɨɞɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɨɩɟɪɚɬɨɪɚ, ɭɩɪɚɜɥɹɸɳɟɝɨ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɢ ɞɥɹ 
ɩɪɨɝɪɚɦɦɢɫɬɚ, ɭɩɪɚɜɥɹɸɳɟɝɨ ɩɪɢɛɨɪɨɦ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (LAN, USB, 
GPIB). ɉɨɷɬɨɦɭ ɨɩɢɫɚɧɢɟ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɤɚɫɚɟɬɫɹ ɤɚɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲ 
ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɬɚɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɦɚɧɞ SCPI. ɇɚɩɪɢɦɟɪ: 
 

 

 

ȼɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɱɚɫɬɨɬɨɦɟɪɚ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚ 50 Ɉɦ ɢɥɢ ɧɚ 1 ɆɈɦ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ: 

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

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

 
Ⱦɚɥɶɧɟɣɲɟɟ ɨɩɢɫɚɧɢɟ ɨɛɵɱɧɨ ɨɬɧɨɫɢɬɫɹ ɤɚɤ ɤ ɭɩɪɚɜɥɟɧɢɸ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɬɚɤ ɢ ɤ ɞɢɫ-
ɬɚɧɰɢɨɧɧɨɦɭ ɭɩɪɚɜɥɟɧɢɸ. ɂɧɮɨɪɦɚɰɢɹ ɜ ɞɚɧɧɨɦ Ɋɭɤɨɜɨɞɫɬɜɚ ɨɪɝɚɧɢɡɨɜɚɧɚ ɬɚɤ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 
1-3. 

 

 Ɋɢɫ. 1-3 ɋɬɪɭɤɬɭɪɚ ɞɚɧɧɨɝɨ Ɋɭɤɨɜɨɞɫɬɜɚ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 

Глава 4  
Формирование  

сиãналов 

Глава 5  
Запóсê  

и стробирование 

Глава 3  
Измерения 

Глава 6  
Математичесêие  

фóнêции  
и ãрафиêи 

Глава 7 *  
Форматы  

и потоêи данных 

Глава 8 *  
Состояния  
статóса 

* Эти ãлавы отсóтствóют в переводе на рóссêий языê 



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 23 53220Ⱥ/53230Ⱥ 

2  ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ  
ɢ  ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ 

Эɬɚ ɝɥɚɜɚ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɛɢɛɥɢɨɬɟɤɚɯ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɞɪɚɣɜɟɪɚɯ ɢ ɢɧɬɟɪɮɟɣɫɚɯ, ɩɪɢɦɟ-
ɧɹɟɦɵɯ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɨɦɟɪɚ 53220Ⱥ/53230Ⱥ ɢɡ ɜɵɛɪɚɧɧɨɣ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ. Ɂɞɟɫɶ 
ɨɩɢɫɚɧ ɬɚɤɠɟ Web-ɢɧɬɟɪɮɟɣɫ ɩɪɢɛɨɪɚ ɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɛɧɨɜɥɟɧɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦ-
ɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɛɨɪɚ. 

2.1  Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 

Ⱦɨɫɬɭɩɧɚɹ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ ɫɪɟɞɚ ɡɚɜɢɫɢɬ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɛɢɛɥɢɨ-
ɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ ɞɪɚɣɜɟɪɨɜ. Ʉ ɩɪɢɛɨɪɭ 53220Ⱥ/53230Ⱥ ɩɪɢɥɚɝɚɟɬɫɹ ɩɚɤɟɬ ɛɢɛɥɢɨɬɟɱɧɵɯ ɩɪɨɝɪɚɦɦ 
ɜɜɨɞɚ-ɜɵɜɨɞɚ Agilent I/O Libraries Suite ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ Agilent Automation-Ready. 

Ⱦɪɚɣɜɟɪɵ IVI-C ɢ IVI-COM ɞɥɹ ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɧɚɣɬɢ ɧɚ ɫɚɣɬɟ: 

 www.agilent.com/find/53220A ɢɥɢ www.agilent.com/find/53230A 

ȼ ɬɚɛɥɢɰɟ 2-1 ɩɪɢɜɟɞɟɧɚ ɫɜɨɞɤɚ ɫɪɟɞ ɪɚɡɪɚɛɨɬɤɢ, ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɞɪɚɣɜɟɪɨɜ IO ɢ ɦɟɫɬ (ɧɨɫɢɬɟɥɟɣ), ɜ 
ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɧɚɣɬɢ ɨɩɪɟɞɟɥɟɧɧɵɟ ɞɪɚɣɜɟɪɵ ɢ ɛɢɛɥɢɨɬɟɤɢ. 

Ɍɚɛɥɢɰɚ 2-1 ɋɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɞɪɚɣɜɟɪɵ ɞɥɹ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ 

ɂɧɬɟɪɮɟɣɫ ɋɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ Ɋɟɤɨɦɟɧɞɚɰɢɢ 

LAN Web-ɢɧɬɟɪɮɟɣɫ ɩɪɢɛɨɪɚ  

 > Ɉɤɧɨ SCPI Command Interface 

ɂɧɬɟɪɧɟɬ-ɛɪɚɭɡɟɪ, ɫɩɨɫɨɛɧɵɣ ɪɚɛɨɬɚɬɶ  
ɫ ɹɡɵɤɨɦ Java

TM
  

(ɢɦɟɟɬɫɹ ɧɚ ɫɚɣɬɟ www.java.com) 

LAN, GPIB, USB Agilent Connection Expert  

 > Ɉɤɧɨ  Interactive IO 

Ʉɨɦɩɚɤɬ-ɞɢɫɤ Agilent IO Libraries * 

LAN, GPIB, USB Microsoft® Visual Studio®  

 > Visual C++ 

VISA – Ʉɨɦɩɚɤɬ-ɞɢɫɤ Agilent IO Libraries * 

IVI-C – Web 

LAN, GPIB, USB Microsoft® Visual Studio®  

 > Visual Basic 

VISA-COM – Agilent IO Libraries * 

IVI-COM – Web 

LAN, GPIB, USB Microsoft® Visual Studio® .NET  

 > C#, C++, Visual Basic 

IVI-COM – Web 

LAN, GPIB, USB Agilent VEE IVI-COM – Web 

LAN, GPIB, USB National Instruments LabVIEW
ɌɆ ɋɨɛɫɬɜɟɧɧɵɣ ɞɪɚɣɜɟɪ ɪɟɠɢɦɚ 

53220Ⱥ/53230Ⱥ 

IVI-C – Web 

LAN, GPIB, USB National Instruments LabWindows/CVI IVI-C – Web 

* ɉɨɫɥɟɞɧɹɹ ɜɟɪɫɢɹ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ Agilent IO Libraries Suite ɢɦɟɟɬɫɹ ɧɚ ɫɚɣɬɟ www.agilent.com 

 

2.2  ɉɪɢɦɟɧɟɧɢɟ Web-ɢɧɬɟɪɮɟɣɫɚ ɱɚɫɬɨɬɨɦɟɪɚ 

ɍɩɪɚɜɥɟɧɢɟ ɱɚɫɬɨɬɨɦɟɪɨɦ ɱɟɪɟɡ ɟɝɨ Web-ɢɧɬɟɪɮɟɣɫ ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ Web-ɛɪɚɭɡɟɪɚ, ɫɩɨɫɨɛɧɨɝɨ 
ɪɚɛɨɬɚɬɶ ɫ ɹɡɵɤɨɦ Java

TM
, ɧɨ ɧɟ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ (ɬ.ɟ. ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɦ) ɛɢɛ-

ɥɢɨɬɟɤ ɢɥɢ ɞɪɚɣɜɟɪɨɜ. Эɬɨɬ Web-ɢɧɬɟɪɮɟɣɫ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɭɩ ɤ ɧɚɛɨɪɭ ɤɨɦɚɧɞ SCPI ɞɥɹ ɭɩɪɚɜ-
ɥɟɧɢɹ ɱɚɫɬɨɬɨɦɟɪɨɦ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɵ ɢ ɨɤɧɚ, ɤɨɬɨɪɵɟ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɨɦɟɪɚ 53220Ⱥ/53230Ⱥ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɮɭɧɤɰɢɹɯ ɢ 
ɫɬɪɚɧɢɰɚɯ, ɧɟ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜ ɧɚɫɬɨɹɳɟɦ Ɋɭɤɨɜɨɞɫɬɜɟ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɦɭ ɫ ɤɚɠ-
ɞɨɣ ɫɬɪɚɧɢɰɟɣ ɩɭɧɤɬɭ "Help with this Page". 



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 24 53220Ⱥ/53230Ⱥ 

2.2.1 ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɩɪɨɫɦɨɬɪ ɟɝɨ ɧɚɱɚɥɶɧɨɣ ɫɬɪɚɧɢɰɵ 

ɉɪɢɫɨɟɞɢɧɢɬɟ ɱɚɫɬɨɬɨɦɟɪ ɤ ɤɨɦɩɶɸɬɟɪɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɱɟɪɟɡ ɫɟɬɟɜɨɣ ɤɨɦɦɭɬɚɬɨɪ ɫ ɩɨɦɨ-
ɳɶɸ ɫɬɚɧɞɚɪɬɧɨɝɨ ɤɚɛɟɥɹ LAN. 

ɉɨɥɭɱɟɧɢɟ IP-ɚɞɪɟɫɚ 

ȼɤɥɸɱɢɬɟ ɱɚɫɬɨɬɨɦɟɪ ɢ ɨɬɤɪɨɣɬɟ Web-ɛɪɚɭɡɟɪ. ɉɨɞɨɠɞɢɬɟ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ, ɩɨɤɚ ɱɚɫɬɨɬɨɦɟɪɭ ɧɟ ɛɭ-
ɞɟɬ ɩɪɢɫɜɨɟɧ IP-ɚɞɪɟɫ (ɱɟɪɟɡ DHCP ɢɥɢ AUTO-IP). IP-ɚɞɪɟɫ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɞɢɫɩɥɟɟ ɱɚɫɬɨɬɨɦɟɪɚ, 
ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ. 

 

ȼɜɟɞɢɬɟ IP-ɚɞɪɟɫ ɜ ɨɤɧɟ ɜɜɨɞɚ ɚɞɪɟɫɚ ɛɪɚɭɡɟɪɚ. ɉɪɢ ɜɵɛɨɪɟ ɩɭɧɤɬɚ "Advanced Information …" ɧɚ-
ɱɚɥɶɧɚɹ Web-ɫɬɪɚɧɢɰɚ ɞɨɥɠɧɚ ɜɵɝɥɹɞɟɬɶ ɬɚɤ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2-1. 

 

 Ɋɢɫ. 2-1 ɇɚɱɚɥɶɧɚɹ ɫɬɪɚɧɢɰɚ Web-ɢɧɬɟɪɮɟɣɫɚ ɱɚɫɬɨɬɨɦɟɪɚ 53230Ⱥ 



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 25 53220Ⱥ/53230Ⱥ 

Ʉɨɧɮɢɝɭɪɚɰɢɹ ɛɪɚɭɡɟɪɚ 

ȼ ɧɟɤɨɬɨɪɵɯ ɫɟɬɟɜɵɯ ɤɨɧɮɢɝɭɪɚɰɢɹɯ ɩɪɨɤɫɢ-ɫɟɪɜɟɪ ɦɨɠɟɬ ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɞɨɫɬɭɩɭ ɤ ɩɪɢɛɨɪɭ (ɧɚɩɪɢ-
ɦɟɪ, ɫ ɫɨɨɛɳɟɧɢɟɦ "ɇɟɜɨɡɦɨɠɧɨ ɨɬɨɛɪɚɡɢɬɶ ɫɬɪɚɧɢɰɭ") ɩɨɫɥɟ ɜɜɨɞɚ IP-ɚɞɪɟɫɚ. ȼ ɷɬɨɣ ɫɢɬɭɚɰɢɢ 
ɫɤɨɧɮɢɝɭɪɢɪɭɣɬɟ ɩɪɨɤɫɢ-ɫɟɪɜɟɪ ɢɡ ɢɧɬɟɪɧɟɬ-ɛɪɚɭɡɟɪɚ ɬɚɤ, ɱɬɨɛɵ ɨɧ ɧɟ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɞɥɹ IP-ɚɞɪɟɫɨɜ 
ɜ ɬɨɦ ɞɢɚɩɚɡɨɧɟ, ɜ ɤɨɬɨɪɨɦ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɫɜɨɟɧɵ ɩɪɢɛɨɪɚɦ 53220Ⱥ/53230Ⱥ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɧɚɜɢɝɚɰɢɢ ɜ ɢɧɬɟɪɧɟɬ-ɛɪɚɭɡɟɪɟ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɢɛɨɪɚɦɢ ɦɨɠɧɨ ɨɬ-
ɤɪɵɜɚɬɶ ɨɬɞɟɥɶɧɵɣ ɫɟɚɧɫ ɛɪɚɭɡɟɪɚ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɢɛɨɪɚ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɞɥɹ ɨɛɪɚɳɟɧɢɹ ɤ Web-ɢɧɬɟɪɮɟɣɫɭ ɧɟ ɧɭɠɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɛɢɛɥɢɨɬɟɤɢ  ɢ 
ɞɪɚɣɜɟɪɵ, ɜɵ ɦɨɠɟɬɟ ɡɚɩɭɫɬɢɬɶ ɷɬɨɬ ɢɧɬɟɪɮɟɣɫ ɢɡ ɩɪɨɝɪɚɦɦɵ Agilent Connection Expert (Ⱥɋȿ). Ɂɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 2.3.3. 

2.2.2 Ɉɩɢɫɚɧɢɟ Web-ɢɧɬɟɪɮɟɣɫɚ 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɨ ɜɜɨɞɧɨɟ ɨɩɢɫɚɧɢɟ Web-ɢɧɬɟɪɮɟɣɫɚ ɱɚɫɬɨɬɨɦɟɪɚ. 

ɇɚɱɚɥɶɧɚɹ ɫɬɪɚɧɢɰɚ (ɪɢɫ. 2-1) ɨɬɨɛɪɚɠɚɟɬ ɛɚɡɨɜɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɩɪɢɛɨɪɚ, ɢ ɫɨɞɟɪɠɢɬ ɡɚɤɥɚɞɤɢ ɦɟɧɸ ɞɥɹ ɨɛɪɚɳɟɧɢɹ ɤ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɜɨɡɦɨɠɧɨɫɬɹɦ ɱɚɫɬɨɬɨɦɟɪɚ. 

ɑɬɨɛɵ ɛɵɫɬɪɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɱɚɫɬɨɬɨɦɟɪ ɫɪɟɞɢ ɞɪɭɝɢɯ ɩɪɢɛɨɪɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɧɚɱɚɥɶɧɭɸ 
ɫɬɪɚɧɢɰɭ Web-ɢɧɬɟɪɮɟɣɫɚ, ɳɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɩɭɧɤɬɟ: 

 Turn On Front Panel Identification Indicator 

Эɬɨ ɢɡɦɟɧɹɟɬ ɞɢɫɩɥɟɣ ɱɚɫɬɨɬɨɦɟɪɚ ɧɚ "LXI Web Identify", ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɜɵɤɥɸɱɟɧ ɷɬɨɬ ɢɧɞɢɤɚɬɨɪ 
ɳɟɥɱɤɨɦ ɦɵɲɶɸ ɧɚ ɩɭɧɤɬɟ: 

Turn Off Front Panel Identification Indicator 

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ 

ȿɫɥɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ "Remote Control" (ɜɬɨɪɭɸ ɫɜɟɪɯɭ) ɧɚ ɧɚɱɚɥɶɧɨɣ ɫɬɪɚɧɢɰɟ, ɬɨ ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ Inter-
active IO, ɩɨɤɚɡɚɧɧɨɟ ɧɚ ɪɢɫ. 2-2. ɂɡ ɷɬɨɝɨ ɨɤɧɚ ɦɨɠɧɨ ɩɨɫɵɥɚɬɶ ɧɚ ɩɪɢɛɨɪ ɤɨɦɚɧɞɵ SCPI. 
 

 

 Ɋɢɫ. 2-2 ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ Web-ɢɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞ SCPI 



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 26 53220Ⱥ/53230Ⱥ 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱦɪɭɝɢɟ ɫɬɪɚɧɢɰɵ Web-ɢɧɬɟɪɮɟɣɫɚ (ɤɪɨɦɟ ɧɚɱɚɥɶɧɨɣ ɫɬɪɚɧɢɰɵ) ɦɨɝɭɬ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɩɚɪɨɥɟɦ. ȼ 
ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɫ ɡɚɜɨɞɚ ɩɚɪɨɥɶ ɧɟ ɭɫɬɚɧɨɜɥɟɧ, ɨɞɧɚɤɨ ɦɨɠɟɬ ɩɨɹɜɢɬɶɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ "En-
ter Password". Ⱦɥɹ ɩɪɨɞɨɥɠɟɧɢɹ ɳɟɥɤɧɢɬɟ ɦɵɲɶɸ ɧɚ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ. 

ȿɫɥɢ ɫɬɪɚɧɢɰɚ ɡɚɳɢɳɟɧɚ ɩɚɪɨɥɟɦ ɢ ɩɚɪɨɥɶ ɧɟɢɡɜɟɫɬɟɧ, ɧɚɠɦɢɬɟ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ 
ɤɥɚɜɢɲɢ [Utility], [I/O Config], [LAN Reset], ɱɬɨɛɵ ɜɵɹɫɧɢɬɶ ɩɚɪɨɥɶ. 

ɇɚ ɩɪɢɛɨɪ ɦɨɠɧɨ ɩɨɫɥɚɬɶ ɥɸɛɭɸ ɤɨɦɚɧɞɭ ɢɡ ɧɚɛɨɪɚ ɤɨɦɚɧɞ SCPI ɱɚɫɬɨɬɨɦɟɪɚ. Ʉɨɦɚɧɞɵ ɡɚɩɪɨɫɚ (ɫ 
ɜɨɩɪɨɫɢɬɟɥɶɧɵɦ ɡɧɚɤɨɦ) ɫɥɭɠɚɬ ɞɥɹ ɜɵɜɨɞɚ ɞɚɧɧɵɯ. Эɬɢ ɤɨɦɚɧɞɵ ɩɨɫɵɥɚɸɬ ɩɭɬɟɦ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ 
Send & Read ɩɨɫɥɟ ɜɜɨɞɚ ɤɨɦɚɧɞɵ. Ʉɨɦɚɧɞɵ, ɤɨɬɨɪɵɟ ɧɟ ɜɵɜɨɞɹɬ ɞɚɧɧɵɟ, ɩɨɫɵɥɚɸɬ ɧɚɠɚɬɢɟɦ ɤɧɨɩ-
ɤɢ Send Command.  

ɂɡɦɟɧɟɧɢɟ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ LAN ɢ ɩɪɢɦɟɧɟɧɢɟ ɡɚɳɢɬɵ ɩɚɪɨɥɟɦ 

Ʉɧɨɩɤɚ Network Configuration Page ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɭɩ ɤ ɭɫɬɚɧɨɜɤɟ ɩɚɪɚɦɟɬɪɨɜ LAN ɱɚɫɬɨɬɨɦɟɪɚ ɢ 
ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɡɚɞɚɬɶ ɩɚɪɨɥɶ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ Web-ɢɧɬɟɪɮɟɣɫɭ 
ɩɪɢɛɨɪɚ. ȼɵɛɟɪɢɬɟ Modify Configuration, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɢ ɫɨɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬ-
ɪɨɜ. 

2.3 ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɚɤɟɬɚ Agilent IO Libraries 

ȼ ɫɨɫɬɚɜ ɩɚɤɟɬɚ Agilent IO Libraries ɜɯɨɞɹɬ ɛɢɛɥɢɨɬɟɤɢ VISA ɢ VISA-COM, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ ɜ ɫɪɟɞɚɯ ɪɚɡɪɚɛɨɬɤɢ Microsoft

®
 (ɫɦ. ɬɚɛɥɢɰɭ 2-1). Ȼɢɛɥɢɨ-

ɬɟɤɢ VISA ɢ VISA-COM ɩɨɡɜɨɥɹɸɬ ɜɚɦ ɩɨɫɵɥɚɬɶ ɧɚ ɩɪɢɛɨɪ ɤɨɦɚɧɞɵ ɢɡ ɧɚɛɨɪɚ ɤɨɦɚɧɞ SCPI 
53220Ⱥ/53230Ⱥ. ȼ ɫɨɫɬɚɜ ɩɚɤɟɬɚ ɛɢɛɥɢɨɬɟɤ ɜɯɨɞɢɬ ɬɚɤɠɟ ɩɪɨɝɪɚɦɦɚ Agilent Connection Expert, ɤɨɬɨ-
ɪɚɹ ɨɩɢɫɚɧɚ ɞɚɥɟɟ ɜ ɷɬɨɣ ɝɥɚɜɟ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ȼɢɛɥɢɨɬɟɤɢ Agilent IO Libraries (VISA ɢ VISA-COM) ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɞɨ ɭɫɬɚɧɨɜɤɢ ɞɪɭɝɢɯ 
ɞɪɚɣɜɟɪɨɜ ɜɜɨɞɚ-ɜɵɜɨɞɚ (ɧɚɩɪɢɦɟɪ, IVI-C, IVI-COM). 

      ɉɊɂɆȿɑȺɇɂȿ        

Ȼɢɛɥɢɨɬɟɤɢ Agilent IO Libraries ɢ ɭɬɢɥɢɬɵ ɱɚɫɬɨ ɨɛɧɨɜɥɹɸɬɫɹ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɧɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɮɭɧɤɰɢɣ ɢ ɪɚɫɲɢɪɟɧɢɹ ɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ. ȼ ɞɚɧɧɨɦ Ɋɭɤɨɜɨɞɫɬɜɟ ɭɤɚɡɚɧɵ ɧɨɦɟɪɚ ɧɨɜɟɣɲɢɯ ɜɟɪɫɢɣ 
ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɧɚ ɦɨɦɟɧɬ ɢɡɞɚɧɢɹ ɞɨɤɭɦɟɧɬɚ. ɍ ɜɚɫ ɦɨɠɟɬ ɛɵɬɶ ɞɪɭɝɚɹ 
ɜɟɪɫɢɹ, ɨɞɧɚɤɨ ɩɪɨɰɟɞɭɪɚ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɢ ɞɨɛɚɜɥɟɧɢɹ ɩɪɢɛɨɪɨɜ ɜ ɢɧɬɟɪɮɟɣɫ ɜ ɩɪɢɧɰɢɩɟ ɨɫ-
ɬɚɟɬɫɹ ɬɚɤɨɣ ɠɟ ɫɚɦɨɣ. 

Ȼɢɛɥɢɨɬɟɤɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɫɨɞɟɪɠɚɬɫɹ ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ Agilent Automation-Ready. ɂɯ ɦɨɠɧɨ ɬɚɤɠɟ 
ɡɚɝɪɭɡɢɬɶ ɫɨ ɫɬɪɚɧɢɰɵ Electronic Test & Measurement Software ɧɚ ɫɚɣɬɟ http://www.agilent.com. 

ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɨɛɪɚɬɢɬɟɫɶ ɤ ɬɚɛɥɢɰɟ 2-2 ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ, ɱɬɨɛɵ 
ɩɪɨɜɟɪɢɬɶ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɥɢ ɜɚɲ ɤɨɦɩɶɸɬɟɪ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɩɨɫɥɟɞɧɟɣ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

Ɂɚɝɪɭɡɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

Ɂɚɤɪɨɣɬɟ ɜɫɟ ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɜɚɲɟɦ ɤɨɦɩɶɸɬɟɪɟ. ȼɫɬɚɜɶɬɟ ɜ ɞɢɫɤɨɜɨɞ ɤɨɦɩɚɤɬ-ɞɢɫɤ Agilent Automa-
tion-Ready. ɋɥɟɞɭɣɬɟ ɢɧɫɬɪɭɤɰɢɹɦ ɧɚ ɷɤɪɚɧɟ ɞɥɹ ɬɢɩɢɱɧɨɣ ɭɫɬɚɧɨɜɤɢ. ɋɨɝɥɚɫɢɬɟɫɶ ɫɨ ɜɫɟɦɢ ɩɪɟɞ-
ɥɨɠɟɧɢɹɦɢ ɜ ɨɬɧɨɲɟɧɢɢ ɩɪɢɧɹɬɵɯ ɩɨ ɭɦɨɥɱɚɧɢɸ ɞɢɪɟɤɬɨɪɢɣ.  

ȿɫɥɢ ɭɫɬɚɧɨɜɤɚ ɧɚɛɨɪɚ IO Libraries Suite ɧɟ ɡɚɩɭɫɤɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɩɟɪɟɣɞɢɬɟ ɜ ɩɭɫɤɨɜɨɦ ɦɟɧɸ 

Windows ɤ ɩɭɧɤɬɭ Start > Run ɢ ɜɜɟɞɢɬɟ <drive>:\autorun\auto.exe, ɝɞɟ <drive> – ɷɬɨ ɨɛɨ-

ɡɧɚɱɟɧɢɟ ɜɚɲɟɝɨ ɞɢɫɤɨɜɨɞɚ CD-ROM. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȿɫɥɢ ɧɚ ɜɚɲɟɦ ɤɨɦɩɶɸɬɟɪɟ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɭɫɬɚɧɨɜɥɟɧɚ ɪɟɚɥɢɡɚɰɢɹ VISA (Virtual Instrument 
Software Architecture) ɨɬ ɞɪɭɝɨɝɨ ɩɨɫɬɚɜɳɢɤɚ, ɩɪɨɞɨɥɠɚɣɬɟ ɭɫɬɚɧɨɜɤɭ ɛɢɛɥɢɨɬɟɤ Agilent IO Libraries 
ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ Agilent VISA ɜ ɪɟɠɢɦɟ side-by-side. ɂɧɮɨɪɦɚɰɢɸ ɨ ɪɟɠɢɦɟ side-by-side ɦɨɠɧɨ 
ɧɚɣɬɢ ɜ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ IO Libraries Suite Help (ɞɨɫɬɭɩɧɚ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɭɫɬɚɧɨɜɤɢ) ɩɨɞ ɡɚ-
ɝɨɥɨɜɤɨɦ “Using Agilent’s and Other Vendors’ Products Together.” 



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 27 53220Ⱥ/53230Ⱥ 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɡɚɤɪɨɣɬɟ ɨɤɧɨ Ɇɚɫɬɟɪɚ ɭɫɬɚɧɨɜɤɢ (Installation 
Wizard). ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɢɬɟ ɩɪɢɛɨɪɧɵɟ ɞɪɚɣɜɟɪɵ, ɤɚɤ ɨɩɢɫɚɧɨ ɧɢɠɟ. ȼ ɢɧɨɦ ɫɥɭɱɚɟ ɩɟɪɟ-
ɯɨɞɢɬɟ ɤ ɞɨɛɚɜɥɟɧɢɸ ɩɪɢɛɨɪɨɜ ɜ ɢɧɬɟɪɮɟɣɫ ɤɨɦɩɶɸɬɟɪɚ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 2.3.2). 

Ɍɚɛɥɢɰɚ 2-2 ɋɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɤɟɬɚ Agilent IO Libraries Suite 

Ɉɩɟɪɚɰɢɨɧɧɚɹ  
ɫɢɫɬɟɦɚ 

Windows XP (SP 3 ɢɥɢ ɜɵɲɟ) Windows Vista / Windows 7  
32/64-ɛɢɬɨɜɵɟ ɜɵɩɭɫɤɢ 

ɉɪɨɰɟɫɫɨɪ ɇɟ ɦɟɧɟɟ 600 ɆȽɰ 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ 800 ɆȽɰ 

1 ȽȽɰ 32-ɛɢɬɨɜɵɣ (×86) 

1 ȽȽɰ 64-ɛɢɬɨɜɵɣ (×64) 

Ɉɩɟɪɚɬɢɜɧɚɹ  
ɩɚɦɹɬɶ 

ɇɟ ɦɟɧɟɟ 256 Ɇɛɚɣɬ 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ 1 Ƚɛɚɣɬ ɢ ɜɵɲɟ 

ɇɟ ɦɟɧɟɟ 1 Ƚɛɚɣɬ 

ɋɜɨɛɨɞɧɨɟ  
ɞɢɫɤɨɜɨɟ  
ɩɪɨɫɬɪɚɧɫɬɜɨ 

1,5 Ƚɛɚɣɬ 
* Ɋɟɤɨɦɟɧɞɭɟɬɫɹ 1 Ƚɛɚɣɬ ɞɥɹ  
Microsoft .NET Framework 2.0 SP2 

* 65 Ɇɛɚɣɬ ɞɥɹ Agilent IO Libraries Suite 

1,5 Ƚɛɚɣɬ 
* Ɋɟɤɨɦɟɧɞɭɟɬɫɹ 1 Ƚɛɚɣɬ ɞɥɹ  
Microsoft .NET Framework 2.0 SP1 

* 65 Ɇɛɚɣɬ ɞɥɹ Agilent IO Libraries Suite 

ȼɢɞɟɨɩɥɚɬɚ Super VGA (800 × 600), 256 ɰɜɟɬɨɜ ɢɥɢ  
ɛɨɥɶɲɟ 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɞɞɟɪɠɤɚ ɝɪɚɮɢɤɢ  
DirectX 9 ɫ ɝɪɚɮɢɱɟɫɤɨɣ ɩɚɦɹɬɶɸ 128 Ɇɛɚɣɬ 
(ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɝɪɚɮɢɤɚ Super VGA) 

ɂɧɬɟɪɧɟɬ-ɛɪɚɭɡɟɪ Microsoft Internet Explorer 6.0 ɢɥɢ ɛɨɥɟɟ  
ɧɨɜɚɹ ɜɟɪɫɢɹ 

Microsoft Internet Explorer 7.0 ɢɥɢ ɛɨɥɟɟ  
ɧɨɜɚɹ ɜɟɪɫɢɹ 

ɉɪɢɦɟɱɚɧɢɟ: ɉɪɨɰɟɞɭɪɚ ɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ ɛɨɥɶɲɟ ɩɚɦɹɬɢ, ɱɟɦ ɷɬɨ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɞɥɹ ɪɚɛɨɬɵ. 

 

2.3.1 ɍɫɬɚɧɨɜɤɚ ɩɪɢɛɨɪɧɵɯ ɞɪɚɣɜɟɪɨɜ 

Ⱦɪɚɣɜɟɪɵ IVI (Interchangeable Virtual Instrument) ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɪɢɛɨɪɚ 
53220Ⱥ/53230Ⱥ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ Agilent VEE, ɚ ɬɚɤɠɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ National Instru-
ments

®
 LabVIEW

TM
 ɢɥɢ ɜ ɫɪɟɞɚɯ ɪɚɡɪɚɛɨɬɤɢ Microsoft

®
. 

ɍɫɬɚɧɨɜɢɬɟ ɩɨɞɯɨɞɹɳɢɣ ɞɪɚɣɜɟɪ ɫɨɝɥɚɫɧɨ ɩɪɢɦɟɧɹɟɦɨɣ ɜɚɦɢ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ (ɬɚɛɥɢɰɚ 2-1). ɋɨ-
ɝɥɚɫɢɬɟɫɶ ɫɨ ɜɫɟɦɢ ɩɪɟɞɥɨɠɟɧɢɹɦɢ ɜ ɨɬɧɨɲɟɧɢɢ ɩɪɢɧɹɬɵɯ ɩɨ ɭɦɨɥɱɚɧɢɸ ɞɢɪɟɤɬɨɪɢɣ. Ɍɢɩɢɱ-
ɧɵɣ (Typical) ɜɚɪɢɚɧɬ ɭɫɬɚɧɨɜɤɢ ɩɪɢɟɦɥɟɦ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɩɚɤɟɬɚ Agilent IO Libraries ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɨɜɦɟɫɬɧɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɤɨɦɩɨɧɟɧɬɵ 
IVI (Interchangeable Virtual Instrument). Эɬɢ ɤɨɦɩɨɧɟɧɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɞɨ ɭɫɬɚɧɨɜɤɢ 
ɞɪɚɣɜɟɪɨɜ IVI (IVI-COM, IVI-C). 

2.3.2 Ⱦɨɛɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɜ ɜ ɢɧɬɟɪɮɟɣɫ ɤɨɦɩɶɸɬɟɪɚ 

ȼɨ ɜɪɟɦɹ ɭɫɬɚɧɨɜɤɢ ɩɚɤɟɬɚ Agilent IO Libraries ɤɨɧɮɢɝɭɪɢɪɭɸɬɫɹ ɢɧɬɟɪɮɟɣɫɵ ɜɜɨɞɚ-ɜɵɜɨɞɚ (LAN, 
USB, GPIB), ɨɛɧɚɪɭɠɟɧɧɵɟ ɧɚ ɤɨɦɩɶɸɬɟɪɟ. ȼ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟ ɫɨɞɟɪɠɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨ ɞɨɛɚɜ-
ɥɟɧɢɸ ɩɪɨɝɪɚɦɦɧɵɦ ɩɭɬɟɦ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ ɤ ɷɬɢɦ ɢɧɬɟɪɮɟɣɫɚɦ ɫ ɩɨɦɨɳɶɸ ɭɬɢɥɢɬɵ "Con-
nection Expert" ɢɡ ɩɚɤɟɬɚ Agilent IO Libraries. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɤ ɩɪɢɛɨɪɭ ɥɢɧɢɣ LAN/USB/GPIB. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȼ ɞɚɧɧɨɦ Ɋɭɤɨɜɨɞɫɬɜɟ ɭɤɚɡɚɧɵ ɧɨɦɟɪɚ ɧɨɜɟɣɲɢɯ ɜɟɪɫɢɣ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɫɭɳɟɫɬɜɭɸɳɢɟ 
ɧɚ ɦɨɦɟɧɬ ɢɡɞɚɧɢɹ ɞɨɤɭɦɟɧɬɚ. ɍ ɜɚɫ ɦɨɠɟɬ ɛɵɬɶ ɞɪɭɝɚɹ ɜɟɪɫɢɹ, ɨɞɧɚɤɨ ɩɪɨɰɟɞɭɪɚ ɤɨɧɮɢɝɭɪɢɪɨ-
ɜɚɧɢɹ ɢ ɞɨɛɚɜɥɟɧɢɹ ɩɪɢɛɨɪɨɜ ɜ ɢɧɬɟɪɮɟɣɫ ɜ ɩɪɢɧɰɢɩɟ ɨɫɬɚɟɬɫɹ ɬɚɤɨɣ ɠɟ ɫɚɦɨɣ. 

Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ȼ ɫɥɟɞɭɸɳɢɯ ɩɨɞɪɚɡɞɟɥɚɯ ɨɩɢɫɚɧɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ LAN, USB ɢ GPIB ɫ ɩɟɪɟɞɧɟɣ ɩɚ-
ɧɟɥɢ ɩɪɢɛɨɪɚ. Эɬɢ ɢɧɬɟɪɮɟɣɫɵ ɦɨɠɧɨ ɬɚɤɠɟ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɩɪɨɝɪɚɦɦɧɵɦ ɩɭɬɟɦ ɫ ɩɨɦɨɳɶɸ ɤɨ-
ɦɚɧɞ "Remote Interface Configuration" ɜ ɩɨɞɫɢɫɬɟɦɟ SYSTem ɧɚɛɨɪɚ ɤɨɦɚɧɞ SCPI. Эɬɚ ɩɨɞɫɢɫɬɟɦɚ ɫ 
ɨɩɢɫɚɧɢɟɦ ɜɫɟɯ ɤɨɦɚɧɞ SCPI ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɡɞɟɥɟ "Programming Reference" ɤɨɦɩɚɤɬ-ɞɢɫɤɚ 
53210A/53220A/53230A Product Reference. 



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 28 53220Ⱥ/53230Ⱥ 

2.3.3 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ LAN 

Ʉɨɝɞɚ ɱɚɫɬɨɬɨɦɟɪ ɩɪɢɫɨɟɞɢɧɟɧ ɤ ɢɧɬɟɪɮɟɣɫɭ LAN, ɜɵ ɦɨɠɟɬɟ ɜɵɜɟɫɬɢ ɧɚ ɞɢɫɩɥɟɣ ɢɧɞɢɤɚɰɢɸ IP-
ɚɞɪɟɫɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ. 

 

Ʉɚɤ ɬɨɥɶɤɨ ɜɵ ɭɡɧɚɟɬɟ IP-ɚɞɪɟɫ, ɡɚɩɭɫɬɢɬɟ ɭɬɢɥɢɬɭ Connection Expert. Ⱦɥɹ ɷɬɨɝɨ ɳɟɥɤɧɢɬɟ ɦɵɲɶɸ 
ɡɧɚɱɨɤ "Agilent IO Control" ɢ ɜɵɛɟɪɢɬɟ ɢɡ ɤɨɧɬɟɤɫɬɧɨɝɨ ɦɟɧɸ ɩɭɧɤɬ "Agilent Connection Expert", ɤɚɤ ɩɨɤɚ-
ɡɚɧɨ ɧɚ ɪɢɫ. 2-3. 

 

 Ɋɢɫ. 2-3 Ɂɚɩɭɫɤ ɭɬɢɥɢɬɵ Agilent Connection Expert 

Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɹ ɩɪɢɛɨɪɨɜ 

ɍɬɢɥɢɬɚ Agilent Connection Expert ɨɬɤɪɵɜɚɟɬɫɹ ɷɤɪɚɧɨɦ Welcome, ɡɚɬɟɦ ɩɨɹɜɥɹɟɬɫɹ ɨɤɧɨ, ɚɧɚɥɨɝɢɱɧɨɟ 
ɬɨɦɭ, ɱɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2-4. ȼ ɥɟɜɨɣ ɤɨɥɨɧɤɟ (ɩɚɧɟɥɶ Explorer) ɨɬɨɛɪɚɠɚɸɬɫɹ ɤɨɦɩɶɸɬɟɪɧɵɟ ɢɧ-
ɬɟɪɮɟɣɫɵ, ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɧɵɟ ɜɨ ɜɪɟɦɹ ɢɧɫɬɚɥɥɹɰɢɢ, ɚ ɫɜɨɣɫɬɜɚ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɧɵɯ ɢɧɬɟɪɮɟɣ-
ɫɨɜ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɩɪɚɜɨɣ ɤɨɥɨɧɤɟ (ɩɚɧɟɥɶ Properties).  

ɑɬɨɛɵ ɧɚɣɬɢ ɫɟɬɶ ɞɥɹ ɱɚɫɬɨɬɨɦɟɪɚ, ɜɵɞɟɥɢɬɟ ɢɧɬɟɪɮɟɣɫ LAN (LAN (TCPIP0)) ɢ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ "Add 
Instrument", ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɨɤɧɚ Agilent Connection Expert. ɉɨɫɥɟ ɷɬɨɝɨ 
ɭɬɢɥɢɬɚ Connection Expert ɜɵɩɨɥɧɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɨɢɫɤ (Auto Find) ɜɫɟɯ ɩɪɢɛɨɪɨɜ, ɤɨɬɨɪɵɟ ɧɚɯɨ-
ɞɹɬɫɹ ɜ ɬɨɣ ɠɟ ɩɨɞɫɟɬɢ, ɱɬɨ ɢ ɤɨɦɩɶɸɬɟɪ. 

ȼɵɛɟɪɢɬɟ ɢɡ ɫɩɢɫɤɚ ɱɚɫɬɨɬɨɦɟɪ ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ "ɈɄ". ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɬɪɚɤɬɨɜ 
ɫɜɹɡɢ ɫ ɩɪɢɛɨɪɚɦɢ ɢ ɞɨɛɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɜ ɜ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɧɵɣ ɢɧɬɟɪɮɟɣɫ. ɉɪɢɛɨɪɵ, ɞɨɛɚɜɥɟɧ-
ɧɵɟ ɜ LAN ɬɚɤɢɦ ɫɩɨɫɨɛɨɦ, ɞɚɥɟɟ ɩɪɨɝɪɚɦɦɢɪɭɸɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɬɨɤɨɥɚ VXI-11. 

Щелчêом мышью на этом значêе
отêрывается êонтеêстное меню



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 29 53220Ⱥ/53230Ⱥ 

 

 Ɋɢɫ. 2-4 Ɉɤɧɨ ɢɧɬɟɪɮɟɣɫɨɜ ɭɬɢɥɢɬɵ Agilent Connection Expert 
 

 

 Ɋɢɫ. 2-5 Ⱦɨɛɚɜɥɟɧɢɟ ɫɨɟɞɢɧɟɧɢɹ Sockets 



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 30 53220Ⱥ/53230Ⱥ 

ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɬɨɤɨɥɚ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɯ ɤɚɧɚɥɨɜ ɫɜɹɡɢ (Sockets) 
Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɛɨɪɨɜ, ɞɨɛɚɜɥɟɧɧɵɯ ɜ ɤɨɧɮɢɝɭɪɚɰɢɸ LAN, ɦɨɠɧɨ ɬɚɤɠɟ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɬɨɤɨɥ Sockets. Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɷɬɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ "Add Address" ɜ 
ɦɟɧɸ "Add Instruments" (ɪɢɫ. 2-4). ȼ ɷɬɨɦ ɨɤɧɟ ɜɜɟɞɢɬɟ ɢɦɹ ɯɨɫɬɚ ɩɪɢɛɨɪɚ ɢɥɢ IP-ɚɞɪɟɫ, ɡɚɬɟɦ ɜɵɛɟ-
ɪɢɬɟ "Use socket connection" ɩɨɞ ɩɭɧɤɬɨɦ "Optional Socket Connection" (ɪɢɫ. 2-5). ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɜ 
ɷɬɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɢɛɨɪ ɦɨɠɟɬ ɢɦɟɬɶ ɨɛɚ ɫɨɟɞɢɧɟɧɢɹ: VXI-11 ɢ Sockets (ɪɢɫ. 2-4). 

IP-ɚɞɪɟɫɚ ɢ ɢɦɟɧɚ ɯɨɫɬɚ 

ȼ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ ɫ ɡɚɜɨɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧ ɩɪɨɬɨɤɨɥ ɞɢɧɚɦɢɱɟɫɤɨɣ ɤɨɧɮɢ-
ɝɭɪɚɰɢɢ ɯɨɫɬɚ (DHCP) ɢ ɮɭɧɤɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɪɢɫɜɨɟɧɢɹ IP-ɚɞɪɟɫɚ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɢɛɨɪɭ ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɢ ɩɨɥɭɱɚɬɶ ɚɞɪɟɫ ɜ ɫɟɬɢ. ȿɫɥɢ ɜ ɫɟɬɢ ɟɫɬɶ ɫɟɪɜɟɪ DHCP, ɨɧ ɧɚɡɧɚɱɢɬ ɩɪɢɛɨɪɭ ɚɞɪɟɫ. 
ȿɫɥɢ ɜ ɫɟɬɢ ɧɟɬ ɫɟɪɜɟɪɚ DHCP, ɩɪɢɛɨɪ 53220Ⱥ/53230Ⱥ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɹɟɬ ɚɞɪɟɫ ɞɥɹ ɩɪɢɦɟ-
ɧɟɧɢɹ. Ⱥɞɪɟɫɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 169.254.1.1 ɞɨ 169.254.255.255. 

ɂɦɹ ɯɨɫɬɚ 

 

ɑɚɫɬɨɬɨɦɟɪ 53220Ⱥ/53230Ⱥ ɢɦɟɟɬ ɩɪɢɧɹɬɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɦɹ ɯɨɫɬɚ. ɂɦɹ ɯɨɫɬɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ 
ɮɨɪɦɚɬ: 
 Ⱥ-53220Ⱥ-nnnnn (Agilent 53220A) 
 Ⱥ-53230Ⱥ-nnnnn (Agilent 53230A) 

ɝɞɟ "nnnnn" – ɷɬɨ ɩɨɫɥɟɞɧɢɟ ɩɹɬɶ ɰɢɮɪ ɫɟɪɢɣɧɨɝɨ ɧɨɦɟɪɚ ɩɪɢɛɨɪɚ. ɂɦɹ ɯɨɫɬɚ ɩɪɢɛɨɪɚ ɫɨɨɛɳɚɟɬɫɹ 
ɭɬɢɥɢɬɨɣ Connection Expert ɞɥɹ ɫɟɬɟɜɵɯ ɫɟɪɜɟɪɨɜ, ɤɨɬɨɪɵɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɫɥɭɠɛɭ ɢɦɟɧ ɞɨɦɟɧɨɜ 
(DNS). Ⱦɥɹ ɫɟɬɟɜɵɯ ɫɟɪɜɟɪɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɢɦɟɧ ɞɨɦɟɧɨɜ, ɫɨ-
ɨɛɳɚɟɬɫɹ ɬɨɥɶɤɨ IP-ɚɞɪɟɫ. 

Ⱥɞɪɟɫɚɰɢɹ ɩɪɢɛɨɪɚ 
ȼɨ ɜɪɟɦɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɤ ɩɪɢɛɨɪɭ 53220Ⱥ/53230Ⱥ ɨɛɪɚɳɚɸɬɫɹ ɱɟɪɟɡ ɟɝɨ ɚɞɪɟɫɧɭɸ ɫɬɪɨɤɭ, ɤɨɬɨ-
ɪɚɹ ɫɨɞɟɪɠɢɬ IP-ɚɞɪɟɫ: 
 TCPIP0::169.254.2.30::inst0::INSTR  (VXI-11)  

 TCPIP0::169.254.2.30::5025::SOCKET  (Sockets)  

ɢɥɢ ɢɦɹ ɯɨɫɬɚ: 

 TCPIP0::A-53230A-00050.agilent.com::inst0::INSTR 

Ɉɬɤɥɸɱɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ LAN 

ɑɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɢɧɬɟɪɮɟɣɫ LAN ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ I/O Config, ɡɚɬɟɦ LAN Off, ɩɨ-
ɫɥɟ ɱɟɝɨ ɜɵɤɥɸɱɢɬɶ ɢ ɫɧɨɜɚ ɜɤɥɸɱɢɬɶ ɩɢɬɚɧɢɟ ɩɪɢɛɨɪɚ. Ʉɨɝɞɚ ɢɧɬɟɪɮɟɣɫ ɨɬɤɥɸɱɟɧ, ɟɝɨ ɧɟɜɨɡɦɨɠɧɨ 
ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɭɬɢɥɢɬɨɣ Connection Expert. 



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 31 53220Ⱥ/53230Ⱥ 

Ɉɬɤɪɵɜɚɧɢɟ Web-ɢɧɬɟɪɮɟɣɫɚ ɢɡ ɩɪɨɝɪɚɦɦɵ Agilent Connection Expert 

ɂɧɬɟɪɮɟɣɫ LAN ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɤ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɦɭ Web-ɢɧɬɟɪɮɟɣɫɭ ɱɚɫɬɨɬɨɦɟɪɚ. ɑɬɨɛɵ ɨɬɤɪɵɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ Web-ɢɧɬɟɪɮɟɣɫ, 
ɜɵɞɟɥɢɬɟ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɧɵɣ ɜ LAN ɩɪɢɛɨɪ (ɪɢɫ. 2-4), ɢ ɜɵɛɟɪɢɬɟ "Instrument Web Interface…" ɢɡ 
ɨɤɧɚ Connection Expert. 

2.3.4 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ USB 

ɉɪɢɛɨɪ 53220Ⱥ/53230Ⱥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɨ ɫ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɦ ɢɧɬɟɪɮɟɣɫɨɦ USB 2.0. 
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤɚɛɟɥɹ USB ɫɥɭɠɢɬ ɫɨɟɞɢɧɢɬɟɥɶ USB ɬɢɩɚ ȼ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɱɚɫɬɨɬɨɦɟɪɚ 53220Ⱥ/53230Ⱥ ɤ ɤɨɦɩɶɸɬɟɪɭ ɱɟɪɟɡ ɤɚɛɟɥɶ USB 
ɜɨɡɦɨɠɟɧ ɡɚɩɭɫɤ ɭɬɢɥɢɬɵ "hardware wizard" ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɫ ɡɚɩɪɨɫɨɦ ɧɚɫɱɟɬ ɭɫɬɚɧɨɜɨɱɧɨɣ ɩɪɨ-
ɝɪɚɦɦɵ ɞɥɹ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ɂɞɟɫɶ ɧɟɬ ɞɪɭɝɨɣ ɭɫɬɚɧɨɜɨɱɧɨɣ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɢɧɬɟɪɮɟɣɫɚ USB, 
ɤɪɨɦɟ ɛɢɛɥɢɨɬɟɤ ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ Agilent Automation-Ready, ɤɨɬɨɪɵɣ ɩɪɢɥɚɝɚɟɬɫɹ ɤ ɱɚɫɬɨɬɨɦɟɪɭ 
53220Ⱥ/53230Ⱥ. ɉɪɨɩɭɫɬɢɬɟ ɩɪɢɥɨɠɟɧɢɟ "wizard" ɛɟɡ ɩɨɢɫɤɚ ɩɪɨɝɪɚɦɦɵ ɢ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɩɪɢɧɹ-
ɬɵɯ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜɚɪɢɚɧɬɨɜ ɜɵɛɨɪɚ. 

Ⱦɨɛɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɜ ɜ ɤɨɧɮɢɝɭɪɚɰɢɸ USB 

ɋɨɟɞɢɧɢɬɟ ɱɚɫɬɨɬɨɦɟɪ ɢ ɤɨɦɩɶɸɬɟɪ ɤɚɛɟɥɟɦ USB ɢ ɡɚɩɭɫɬɢɬɟ ɭɬɢɥɢɬɭ Agilent Connection Expert (ɪɢɫ. 
2-4), ɟɫɥɢ ɨɧɚ ɟɳɟ ɧɟ ɨɬɤɪɵɬɚ. Ʉɨɦɩɶɸɬɟɪ ɞɨɥɠɟɧ ɨɛɧɚɪɭɠɢɬɶ ɩɪɢɫɭɬɫɬɜɢɟ USB-ɭɫɬɪɨɣɫɬɜɚ. ɉɪɢ ɧɟ-
ɨɛɯɨɞɢɦɨɫɬɢ ɧɚɠɦɢɬɟ ɩɪɚɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ ɧɚ ɢɧɬɟɪɮɟɣɫɟ USB (USB0) ɢ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ "Refresh 
This Interface". 

ɍɬɢɥɢɬɚ Connection Expert ɩɨɩɵɬɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɫ ɩɪɢɛɨɪɨɦ. ȼ ɫɥɭɱɚɟ ɭɫɩɟɲɧɨɝɨ ɢɫɯɨɞɚ ɷɬɨɝɨ 
ɩɪɨɰɟɫɫɚ ɩɪɢɛɨɪ ɛɭɞɟɬ ɞɨɛɚɜɥɟɧ ɜ ɫɩɢɫɨɤ USB-ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɧɵɯ ɩɪɢɛɨɪɨɜ (ɪɢɫ. 2-4). ȼɵ ɦɨɠɟɬɟ 
ɜɵɜɟɫɬɢ USB-ɚɞɪɟɫ ɧɚ ɞɢɫɩɥɟɣ ɩɪɢɛɨɪɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ. 

 

ɋɬɪɨɤɚ USB-ɚɞɪɟɫɚ 

ɉɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ USB ɜ ɚɞɪɟɫɧɭɸ ɫɬɪɨɤɭ ɜɧɨɫɢɬɫɹ 
ɟɝɨ USB-ɚɞɪɟɫ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

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

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɚɞɪɟɫɚɰɢɢ ɩɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɦɨɠɧɨ ɧɚɡɧɚɱɢɬɶ ɩɫɟɜɞɨɧɢɦ VISA (VISA alias) ɢ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɜɦɟɫɬɨ ɩɨɥɧɨɝɨ ɚɞɪɟɫɚ. ɑɬɨɛɵ ɧɚɡɧɚɱɢɬɶ ɩɫɟɜɞɨɧɢɦ ɢɡ ɭɬɢɥɢɬɵ Connection Expert, 
ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɩɪɚɜɭɸ ɤɧɨɩɤɭ ɦɵɲɢ ɧɚ ɩɪɢɧɹɬɨɦ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɫɟɜɞɨɧɢɦɟ, ɡɚɬɟɦ ɜɵɛɪɚɬɶ ɩɭɧɤɬ 
"Select Properties". ȼɜɟɞɢɬɟ ɩɫɟɜɞɨɧɢɦ ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ "ɈɄ" (ɪɢɫ. 2-6). 

Ɉɬɤɥɸɱɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ USB 

ɑɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɢɧɬɟɪɮɟɣɫ USB ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ I/O Config, ɡɚɬɟɦ USB 
Settings, ɡɚɬɟɦ USB Off. ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɢɥɢ ɨɬɤɥɸɱɟɧɢɢ ɢɧɬɟɪɮɟɣɫɚ USB ɜɵ ɞɨɥɠɧɵ ɜɵɤɥɸɱɢɬɶ ɢ 
ɫɧɨɜɚ ɜɤɥɸɱɢɬɶ ɩɢɬɚɧɢɟ ɩɪɢɛɨɪɚ, ɱɬɨɛɵ ɜɜɟɫɬɢ ɜ ɞɟɣɫɬɜɢɟ ɢɡɦɟɧɟɧɢɹ. Ʉɨɝɞɚ ɢɧɬɟɪɮɟɣɫ ɨɬɤɥɸɱɟɧ, 
ɟɝɨ ɧɟɜɨɡɦɨɠɧɨ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɭɬɢɥɢɬɨɣ Connection Expert. 



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 32 53220Ⱥ/53230Ⱥ 

 

 Ɋɢɫ. 2-6 ɍɫɬɚɧɨɜɤɚ ɩɫɟɜɞɨɧɢɦɚ VISA ɞɥɹ ɚɞɪɟɫɧɨɣ ɫɬɪɨɤɢ USB 

ɉɪɢɦɟɧɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ USB ɫ ɭɬɢɥɢɬɨɣ Interactive IO 

Web-ɢɧɬɟɪɮɟɣɫ ɩɪɢɛɨɪɚ ɧɟɞɨɫɬɭɩɟɧ ɫ ɢɧɬɟɪɮɟɣɫɚ USB. Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɦ ɦɟɬɨɞɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-
ɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɭɬɢɥɢɬɵ Connection Expert "Interactive IO" (ɫɦ. ɩɨɞɪɚɡɞɟɥ 2.3.6). 

2.3.5 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ GPIB 

      ɉɊɂɆȿɑȺɇɂȿ        

ɋɥɟɞɭɸɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɢɡɥɨɠɟɧɚ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɧɚ ɜɚɲɟɦ ɤɨɦɩɶɸɬɟɪɟ ɭɫɬɚɧɨɜɥɟɧɚ ɩɥɚ-
ɬɚ USB ɢɥɢ ɢɧɬɟɪɮɟɣɫ USB/GPIB. 

Ⱦɨɫɬɭɩ ɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ ɜɨɡɦɨɠɟɧ ɬɚɤɠɟ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ GPIB (ɨɩɰɢɹ 
400). Ʉɚɛɟɥɢ GPIB ɦɨɠɧɨ ɩɪɢɫɨɟɞɢɧɹɬɶ ɤ ɤɨɦɩɶɸɬɟɪɭ ɜ ɥɭɱɟɜɨɣ ɫɯɟɦɟ (ɜɫɟ ɤɚɛɟɥɢ ɩɨɞɤɥɸɱɚɸɬɫɹ ɧɟ-
ɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɤɨɦɩɶɸɬɟɪɭ) ɢɥɢ ɜ ɲɥɟɣɮɨɜɨɣ ɫɯɟɦɟ (ɨɞɢɧ ɩɪɢɛɨɪ ɡɚ ɞɪɭɝɢɦ). 

Ⱦɨɛɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɜ ɜ ɤɨɧɮɢɝɭɪɚɰɢɸ GPIB 

ɑɬɨɛɵ ɞɨɛɚɜɢɬɶ ɩɪɢɛɨɪɵ ɤ ɢɧɬɟɪɮɟɣɫɭ GPIB, ɜɵɞɟɥɢɬɟ ɩɭɧɤɬ GPIB0 ɢ ɜɵɛɟɪɢɬɟ "Add Instrument" ɧɚ 
ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɨɤɧɚ ɢɧɬɟɪɮɟɣɫɨɜ Connection Expert (ɪɢɫ. 2-4). ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ "New GPIB 
Instrument" (ɪɢɫ. 2-7) ɜɵɛɟɪɢɬɟ GPIB-ɚɞɪɟɫ ɱɚɫɬɨɬɨɦɟɪɚ (ȼɧɢɦɚɧɢɟ: ɧɚ ɡɚɜɨɞɟ ɭɫɬɚɧɨɜɥɟɧ ɚɞɪɟɫ = 
3) ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ "ɈɄ". 

ɍɬɢɥɢɬɚ Connection Expert ɩɨɩɵɬɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɫ ɩɪɢɛɨɪɨɦ. ȿɫɥɢ ɱɚɫɬɨɬɨɦɟɪ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɭɤɚɡɚɧɧɨɦɭ ɚɞɪɟɫɭ, ɬɨ ɩɪɢɛɨɪ ɛɭɞɟɬ ɞɨɛɚɜɥɟɧ ɜ ɫɩɢɫɨɤ GPIB-ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɧɵɯ ɩɪɢɛɨɪɨɜ. 



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 33 53220Ⱥ/53230Ⱥ 

 

 Ɋɢɫ. 2-7 ȼɵɛɨɪ ɚɞɪɟɫɚ GPIB 
 
ȼɵ ɦɨɠɟɬɟ ɜɵɜɟɫɬɢ ɚɞɪɟɫ GPIB ɧɚ ɞɢɫɩɥɟɣ ɩɪɢɛɨɪɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ. 

 

ɋɬɪɨɤɚ ɚɞɪɟɫɚ GPIB 

ɉɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɨɦɟɪɚ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ GPIB ɜ ɚɞɪɟɫɧɭɸ ɫɬɪɨɤɭ ɜɧɨɫɢɬɫɹ ɟɝɨ ɚɞɪɟɫ 
GPIB, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ. 

 GPIB0::3::INSTR 

ɂɡɦɟɧɟɧɢɟ ɚɞɪɟɫɚ GPIB 

ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɚɞɪɟɫ GPIB, ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ GPIB Address ɢ ɭɫɬɚɧɨɜɢɬɟ ɧɭɠɧɵɣ ɚɞɪɟɫ ɩɨɜɨɪɨɬɧɨɣ 
ɪɭɱɤɨɣ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɵɯ ɤɥɚɜɢɲ ɫ ɤɥɚɜɢɲɟɣ [Shift]. ɉɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɚɞɪɟɫɚ ɜɵ ɞɨɥɠɧɵ ɜɵ-
ɤɥɸɱɢɬɶ ɢ ɫɧɨɜɚ ɜɤɥɸɱɢɬɶ ɩɢɬɚɧɢɟ ɩɪɢɛɨɪɚ, ɱɬɨɛɵ ɜɜɟɫɬɢ ɜ ɞɟɣɫɬɜɢɟ ɢɡɦɟɧɟɧɢɹ. 

ȼ ɫɥɭɱɚɟ ɢɡɦɟɧɟɧɢɹ ɚɞɪɟɫɚ GPIB ɨɧ ɧɟ ɨɛɧɨɜɥɹɟɬɫɹ ɜ ɨɤɧɟ ɢɧɬɟɪɮɟɣɫɨɜ Connection Expert (ɪɢɫ. 
2-4). ȼ ɨɤɧɟ Connection Expert ɜɵɞɟɥɢɬɟ ɩɪɢɛɨɪ GPIB, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ "Change Properties …". ȼ 
ɨɤɧɟ ɤɨɧɮɢɝɭɪɢɪɭɟɦɵɯ ɫɜɨɣɫɬɜ (ɪɢɫ. 2-7) ɢɡɦɟɧɢɬɟ ɚɞɪɟɫ ɧɚ ɧɨɜɵɣ ɢ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ "ɈɄ". 
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Ɉɬɤɥɸɱɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ GPIB 

ɑɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɢɧɬɟɪɮɟɣɫ GPIB ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ I/O Config, ɡɚɬɟɦ GPIB 
Settings, ɡɚɬɟɦ GPIB Off. ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɢɥɢ ɨɬɤɥɸɱɟɧɢɢ ɢɧɬɟɪɮɟɣɫɚ GPIB ɜɵ ɞɨɥɠɧɵ ɜɵɤɥɸɱɢɬɶ 
ɢ ɫɧɨɜɚ ɜɤɥɸɱɢɬɶ ɩɢɬɚɧɢɟ ɩɪɢɛɨɪɚ, ɱɬɨɛɵ ɜɜɟɫɬɢ ɜ ɞɟɣɫɬɜɢɟ ɢɡɦɟɧɟɧɢɹ. Ʉɨɝɞɚ ɢɧɬɟɪɮɟɣɫ ɨɬɤɥɸɱɟɧ, 
ɟɝɨ ɧɟɜɨɡɦɨɠɧɨ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɭɬɢɥɢɬɨɣ Connection Expert. 

ɉɪɢɦɟɧɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ USB ɫ ɭɬɢɥɢɬɨɣ Interactive IO 

Web-ɢɧɬɟɪɮɟɣɫ ɩɪɢɛɨɪɚ ɧɟɞɨɫɬɭɩɟɧ ɫ ɢɧɬɟɪɮɟɣɫɚ GPiB. Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɦ ɦɟɬɨɞɨɦ ɩɪɨɝɪɚɦɦɢ-
ɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɭɬɢɥɢɬɵ Connection Expert "Interactive IO" (ɫɦ. ɩɨɞɪɚɡɞɟɥ 2.3.6). 

2.3.6 ɉɪɢɦɟɧɟɧɢɟ ɭɬɢɥɢɬɵ Interactive IO 

ɍɬɢɥɢɬɚ "Interactive IO" ɩɪɨɝɪɚɦɦɵ Connection Expert ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɪɭɝɨɣ ɫɩɨɫɨɛ ɩɨɫɵɥɤɢ ɤɨɦɚɧɞ ɧɚ 
ɩɪɢɛɨɪ 53220Ⱥ/53230Ⱥ (ɬɚɛɥɢɰɚ 2-1). Ɉɤɧɨ Interactive IO, ɤɨɬɨɪɨɟ ɞɨɫɬɭɩɧɨ ɢɡ ɥɸɛɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 
ɜɜɨɞɚ-ɜɵɜɨɞɚ ɧɚ ɤɨɦɩɶɸɬɟɪɟ, ɩɨɡɜɨɥɹɟɬ ɩɨɫɵɥɚɬɶ ɧɚ ɩɪɢɛɨɪ 53220Ⱥ/53230Ⱥ ɥɸɛɭɸ ɤɨɦɚɧɞɭ ɢɡ ɧɚ-
ɛɨɪɚ ɤɨɦɚɧɞ SCPI ɩɪɢɛɨɪɚ. ȼɵ ɦɨɠɟɬɟ ɬɚɤɠɟ ɜɵɛɪɚɬɶ ɢɡ ɦɟɧɸ ɨɛɳɢɟ ɤɨɦɚɧɞɵ IEEE-488 (ɧɚɩɪɢɦɟɪ, 
*IDN?, *RST, *TST?). 

ɍɬɢɥɢɬɨɣ Interactive IO ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ: 

 ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɩɪɨɛɥɟɦ 

 ɞɥɹ ɩɨɞɚɱɢ ɤɨɦɚɧɞɵ "device clear" 

 ɞɥɹ ɢɡɭɱɟɧɢɹ ɧɚɛɨɪɚ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɛɨɪɨɦ 

ɇɚ ɪɢɫ. 2-8 ɩɨɤɚɡɚɧɨ, ɤɚɤ ɡɚɩɭɫɬɢɬɶ ɭɬɢɥɢɬɭ Interactive IO ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 
 

 

 Ɋɢɫ. 2-8 Ɂɚɩɭɫɤ ɭɬɢɥɢɬɵ Interactive IO ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 

      ɉɊɂɆȿɑȺɇɂȿ        

Ʉɨɝɞɚ ɨɤɧɨ Interactive IO ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɫɵɥɤɢ ɧɚ ɩɪɢɛɨɪ 53220Ⱥ/53230Ⱥ ɤɨɦɚɧɞɵ ɫɚɦɨɩɪɨ-
ɜɟɪɤɢ (*TST?), ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɭɜɟɥɢɱɢɬɶ ɩɪɟɞɟɥɶɧɨɟ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɹ (timeout), 
ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɜɵɜɨɞ ɪɟɡɭɥɶɬɚɬɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɡɚɤɥɚɞɤɨɣ "Options" ɨɤɧɚ 
Interactive IO. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɚɦɨɩɪɨɜɟɪɤɢ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ ɫɟɦɢ 
ɫɟɤɭɧɞ. 



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 35 53220Ⱥ/53230Ⱥ 

2.4  Ɉɛɧɨɜɥɟɧɢɟ ɦɢɤɪɨɩɪɨɝɪɚɦɦ ɢ ɞɪɚɣɜɟɪɨɜ 

Ɉɛɧɨɜɥɟɧɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦ ɢ ɞɪɚɣɜɟɪɨɜ (ɟɫɥɢ ɨɧɢ ɢɦɟɸɬɫɹ) ɞɥɹ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ ɦɨɠɧɨ ɡɚ-
ɝɪɭɡɢɬɶ ɫ ɧɚɲɟɝɨ ɢɧɬɟɪɧɟɬ-ɫɚɣɬɚ. ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɨ, ɤɚɤ ɧɚɣɬɢ ɢ ɡɚɝɪɭɡɢɬɶ ɨɛɧɨɜɥɟɧɢɹ ɧɚ ɤɨɦ-
ɩɶɸɬɟɪ, ɡɚɬɟɦ ɭɫɬɚɧɨɜɢɬɶ ɨɛɧɨɜɥɟɧɢɹ ɧɚ ɩɪɢɛɨɪ. 

2.4.1 Ɉɬɤɥɸɱɟɧɢɟ ɡɚɳɢɬɵ ɤɚɥɢɛɪɨɜɤɢ 

ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɵɯ ɨɛɧɨɜɥɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɥɸɱɢɬɶ ɡɚɳɢɬɭ ɤɚɥɢɛɪɨɜɤɢ ɱɚɫɬɨ-
ɬɨɦɟɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ: 

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

 CALibration:SECurity:STATe?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ⱦɥɹ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ ɤɚɥɢɛɪɨɜɤɢ ɩɪɢɛɨɪɚ ɜɵ ɞɨɥɠɧɵ ɭɤɚɡɚɬɶ ɡɚɳɢɬɧɵɣ ɤɨɞ ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ ɭɫɬɚ-
ɧɨɜɤɟ ɩɪɢɛɨɪɚ ɜ ɫɨɫɬɨɹɧɢɟ OFF. ȼ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɩɪɢɛɨɪɚ ɫ ɡɚɜɨɞɚ ɡɚɳɢɬɧɵɣ ɤɨɞ ɭɫɬɚɧɨɜɥɟɧ ɧɚ 

"ȺɌ53220Ⱥ" (Agilent 53220A) ɢɥɢ "ȺɌ53230Ⱥ" (Agilent 53230A). Ɉɞɧɚɤɨ ɢɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɷɬɨɬ ɤɨɞ 

ɦɨɠɟɬ ɢɡɦɟɧɢɬɶɫɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɚ. 

ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɨɛɧɨɜɥɟɧɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ ɦɨɠɧɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɡɚɳɢɬɭ ɨɬ ɤɚɥɢɛɪɨɜɤɢ ɩɭɬɟɦ ɭɫɬɚ-
ɧɨɜɤɢ ɩɪɢɛɨɪɚ ɜ ɫɨɫɬɨɹɧɢɟ ON ɢ ɭɤɚɡɚɧɢɹ ɡɚɳɢɬɧɨɝɨ ɤɨɞɚ. ɉɨɤɚɡɚɧɢɟ ɫɱɟɬɱɢɤɚ ɰɢɤɥɨɜ ɤɚɥɢɛɪɨɜɤɢ ɧɟ 

ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɨɫɬɨɹɧɢɹ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɨɛɧɨɜɥɟɧɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ. 

ɉɨɤɚɡɚɧɢɟ ɫɱɟɬɱɢɤɚ ɰɢɤɥɨɜ ɤɚɥɢɛɪɨɜɤɢ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɤɨɦɚɧɞɨɣ: 

 CALibration:COUNt?  

2.4.2 Ɋɟɠɢɦ ɷɦɭɥɹɰɢɢ ɹɡɵɤɚ SCPI 

 

ȿɫɥɢ ɩɪɢɛɨɪ ɢɧɨɝɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɪɟɠɢɦɟ ɷɦɭɥɹɰɢɢ ɹɡɵɤɚ ɤɨɦɚɧɞ SCPI 53131A/53132Ⱥ, ɬɨ ɩɪɟɠɞɟ 
ɱɟɦ ɨɛɧɨɜɥɹɬɶ ɦɢɤɪɨɩɪɨɝɪɚɦɦɭ, ɧɟɨɛɯɨɞɢɦɨ ɜɟɪɧɭɬɶ ɩɪɢɛɨɪ ɜ ɟɝɨ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɪɟɠɢɦ 
(53220Ⱥ/53230Ⱥ). 

2.4.3 Ɂɚɝɪɭɡɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɭɬɢɥɢɬɵ ɨɛɧɨɜɥɟɧɢɹ 

Ɉɛɧɨɜɥɟɧɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 53220Ⱥ/53230Ⱥ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɩɪɢɛɨɪ ɫ ɩɨɦɨɳɶɸ 
ɭɬɢɥɢɬɵ ɨɛɧɨɜɥɟɧɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦ Agilent. ɍɬɢɥɢɬɭ ɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɭ ɦɨɠɧɨ ɧɚɣɬɢ ɧɚ ɫɚɣɬɟ: 

 www.agilent.com/find/53220A  

 www.agilent.com/find/53230A 

ɇɚ ɷɬɨɣ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɟ ɩɟɪɟɣɞɢɬɟ ɧɚ ɡɚɤɥɚɞɤɭ "Technical Support", ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ "Drivers & 
Software". ɇɚɣɞɢɬɟ ɢ ɜɵɛɟɪɢɬɟ ɭɬɢɥɢɬɭ Agilent Technologies Firmware Update Utility Type 2. 

ɉɪɢ ɡɚɩɪɨɫɟ ɜɵɛɟɪɢɬɟ "Run", ɱɬɨɛɵ ɢɧɫɬɚɥɥɢɪɨɜɚɬɶ ɷɬɭ ɭɬɢɥɢɬɭ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɷɬɚ ɭɬɢɥɢɬɚ ɭɫɬɚɧɚɜ-
ɥɢɜɚɟɬɫɹ ɜ ɞɢɪɟɤɬɨɪɢɸ C:\Program Files\Agilent\Firmware Update Utility Type 2. Эɬɚ ɭɬɢɥɢɬɚ ɞɨɛɚɜɥɹɟɬ-
ɫɹ ɬɚɤɠɟ ɜ ɩɭɫɤɨɜɨɟ ɦɟɧɸ ɤɨɦɩɶɸɬɟɪɚ ɩɨɞ ɩɭɧɤɬɨɦ "Agilent". 



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 36 53220Ⱥ/53230Ⱥ 

2.4.4 Ɂɚɝɪɭɡɤɚ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɧɨɜɥɟɧɢɹ 

ȼɟɪɧɢɬɟɫɶ ɧɚ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɭ ɢ ɩɨɞ ɩɭɧɤɬɨɦ "Documents & Downloads" ɜɵɛɟɪɢɬɟ: 

 Agilent 532x0A Firmware Revision <ɧɨɦɟɪ ɜɟɪɫɢɢ> 

ɉɪɢ ɡɚɩɪɨɫɟ ɜɵɛɟɪɢɬɟ "Run", ɱɬɨɛɵ ɡɚɝɪɭɡɢɬɶ ɮɚɣɥ ɧɚ ɤɨɦɩɶɸɬɟɪ. Ɂɚɩɢɲɢɬɟ ɞɢɪɟɤɬɨɪɢɸ, ɜ ɤɨɬɨ-
ɪɨɣ ɫɨɯɪɚɧɹɟɬɫɹ ɷɬɨɬ ɮɚɣɥ, ɩɨɫɤɨɥɶɤɭ ɷɬɨ ɩɨɧɚɞɨɛɢɬɫɹ ɜɚɦ ɞɥɹ ɭɤɚɡɚɧɢɹ ɩɭɬɢ ɤ ɷɬɨɦɭ ɮɚɣɥɭ, 
ɤɨɝɞɚ ɜɵ ɡɚɩɭɫɬɢɬɟ ɭɬɢɥɢɬɭ ɨɛɧɨɜɥɟɧɢɹ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɇɢɤɪɨɩɪɨɝɪɚɦɦɧɵɟ ɨɛɧɨɜɥɟɧɢɹ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ LAN. ɉɪɟɠɞɟ ɱɟɦ ɡɚɩɭɫɤɚɬɶ 
ɭɬɢɥɢɬɭ, ɡɚɩɢɲɢɬɟ IP-ɚɞɪɟɫ. 

2.4.5 ɍɫɬɚɧɨɜɤɚ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɧɨɜɥɟɧɢɹ 

Ɇɢɤɪɨɩɪɨɝɪɚɦɦɧɨɟ ɨɛɧɨɜɥɟɧɢɟ ɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɵ ɡɚɝɪɭɡɢɬɟ ɷɬɨɬ ɮɚɣɥ ɫ ɢɧ-
ɬɟɪɧɟɬ-ɫɚɣɬɚ. 

1. Ɂɚɩɭɫɬɢɬɟ ɭɬɢɥɢɬɭ ɢɡ ɭɫɬɚɧɨɜɨɱɧɨɣ ɞɢɪɟɤɬɨɪɢɢ ɢɥɢ ɢɡ ɩɭɫɤɨɜɨɝɨ ɦɟɧɸ ɤɨɦɩɶɸɬɟɪɚ. Ⱦɨɥɠɧɨ ɩɨɹ-
ɜɢɬɶɫɹ ɨɤɧɨ, ɩɨɞɨɛɧɨɟ ɬɨɦɭ, ɱɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2-9. 

 

 Ɋɢɫ. 2-9 Ɉɤɧɨ ɜɵɛɨɪɚ ɮɚɣɥɨɜ ɭɬɢɥɢɬɵ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɧɨɜɥɟɧɢɹ 
 
2. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ Next, ɡɚɬɟɦ ɤɧɨɩɤɭ Browse, ɱɬɨɛɵ ɭɤɚɡɚɬɶ ɩɭɬɶ ɤ ɮɚɣɥɭ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ (ɪɢɫ. 

2-10). ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɵ ɭɤɚɠɟɬɟ ɩɭɬɶ, ɩɨɹɜɥɹɟɬɫɹ ɧɨɦɟɪ ɦɨɞɟɥɢ ɩɪɢɛɨɪɚ ɜ ɨɤɧɟ "Applicable  
Models" ɜɦɟɫɬɟ ɫ ɧɨɦɟɪɨɦ ɜɟɪɫɢɢ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟɦ ɩɪɢɛɨɪɚ. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ Next. 

3. ȼɜɟɞɢɬɟ IP-ɚɞɪɟɫ ɱɚɫɬɨɬɨɦɟɪɚ ɢɥɢ ɧɨɦɟɪ ɯɨɫɬɚ (ɪɢɫ. 2-11). ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ Update, ɱɬɨɛɵ ɡɚɩɭɫ-
ɬɢɬɶ ɩɪɨɰɟɞɭɪɭ ɨɛɧɨɜɥɟɧɢɹ. 

 ɑɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ ɡɚɜɟɪɲɚɟɬɫɹ ɩɪɨɰɟɞɭɪɚ ɨɛɧɨɜɥɟɧɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ. ɉɨɫɥɟ ɷɬɨɝɨ ɞɨɥɠ-
ɧɚ ɩɪɨɢɡɨɣɬɢ ɩɟɪɟɡɚɝɪɭɡɤɚ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɨɫɥɟ ɨɛɧɨɜɥɟɧɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ ɩɪɨɝɪɚɦɦɚ Agilent Connection Expert (ɟɫɥɢ ɨɧɚ ɪɚɛɨɬɚɟɬ) ɦɨ-
ɠɟɬ ɫɨɨɛɳɢɬɶ, ɱɬɨ ɢɡɦɟɧɟɧɚ ɤɨɧɮɢɝɭɪɚɰɢɹ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ. Эɬɨ ɢɧɞɢɰɢɪɭɟɬɫɹ ɠɟɥɬɵɦ 
ɬɪɟɭɝɨɥɶɧɢɤɨɦ ɫ ɜɨɫɤɥɢɰɚɬɟɥɶɧɵɦ ɡɧɚɤɨɦ ɭ ɨɛɧɨɜɥɟɧɧɨɝɨ ɩɪɢɛɨɪɚ. ȼɵɛɟɪɢɬɟ ɢɦɹ ɩɪɢɛɨɪɚ, ɜɵɛɟ-
ɪɢɬɟ "Change Properties", ɡɚɬɟɦ "Test Connection" ɢɥɢ "Identify Instrument", ɱɬɨɛɵ ɨɛɧɨɜɢɬɶ ɩɪɨ-
ɝɪɚɦɦɭ Connection Expert. 



Ƚɥɚɜɚ 2: ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 37 53220Ⱥ/53230Ⱥ 

 

 Ɋɢɫ. 2-10 ȼɵɛɨɪ ɩɭɬɢ ɤ ɮɚɣɥɭ ɨɛɧɨɜɥɟɧɢɹ 
 

 

 Ɋɢɫ. 2-11 ɍɤɚɡɚɧɢɟ IP-ɚɞɪɟɫɚ ɢɥɢ ɢɦɟɧɢ ɯɨɫɬɚ 

2.4.6 Ɂɚɝɪɭɡɤɚ ɨɛɧɨɜɥɟɧɢɣ ɞɪɚɣɜɟɪɨɜ IVI-COM 

Ɉɛɧɨɜɥɟɧɢɹ ɞɪɚɣɜɟɪɨɜ IVI-COM ɢ LabVIEW (ɟɫɥɢ ɨɧɢ ɢɦɟɸɬɫɹ) ɞɥɹ ɩɪɢɛɨɪɨɜ 53220Ⱥ/53230Ⱥ ɦɨɠɧɨ 
ɡɚɝɪɭɡɢɬɶ ɫ ɧɚɲɟɝɨ ɢɧɬɟɪɧɟɬ-ɫɚɣɬɚ. 

 www.agilent.com/find/53220A 

 www.agilent.com/find/53230A 

ɇɚ ɷɬɨɣ ɢɧɬɟɪɧɟɬ-ɫɬɪɚɧɢɰɟ ɩɟɪɟɣɞɢɬɟ ɧɚ ɡɚɤɥɚɞɤɭ "Technical Support", ɡɚɬɟɦ ɜɵɛɟɪɢɬɟ "Drivers & 
Software". ȼ ɷɬɨɦ ɫɩɢɫɤɟ ɧɚɯɨɞɹɬɫɹ ɞɪɚɣɜɟɪɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɮɚɣɥɵ "readme". 
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3  ɂɡɦɟɪɟɧɢɹ 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɫɨɞɟɪɠɢɬɫɹ ɨɛɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɢ ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ, 
ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɱɚɫɬɨɬɨɦɟɪɨɜ 53220Ⱥ/53230Ⱥ. 

3.1  ȼɢɞɵ ɢɡɦɟɪɟɧɢɣ 

ȼ ɬɚɛɥɢɰɟ 3-1 ɩɪɢɜɟɞɟɧɚ ɫɜɨɞɤɚ ɜɢɞɨɜ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɱɚɫɬɨɬɨɦɟɪɚɦɢ Agilent 
53220Ⱥ/53230Ⱥ. ȼ ɷɬɨɣ ɬɚɛɥɢɰɟ ɩɨɤɚɡɚɧɵ ɤɥɚɜɢɲɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɜɵɛɢɪɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɢ-
ɞɵ ɢɡɦɟɪɟɧɢɣ ɱɟɪɟɡ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ. Ɂɞɟɫɶ ɭɤɚɡɚɧɵ ɬɚɤɠɟ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɤɨɦɚɧɞɵ SCPI ɢ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɤɚɧɚɥɨɜ. 

Ɍɚɛɥɢɰɚ 3-1 ɋɜɨɞɤɚ ɜɢɞɨɜ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɱɚɫɬɨɬɨɦɟɪɚɦɢ 53220Ⱥ/53230Ⱥ 

ȼɢɞɵ ɢɡɦɟɪɟɧɢɣ Ʉɥɚɜɢɲɢ Ʉɨɦɚɧɞɵ ɉɪɢɛɨɪ Ʉɚɧɚɥɵ 

ɑɚɫɬɨɬɚ 

 

CONFigure:FREQuency 

MEASure:FREQuency? 

53220Ⱥ 

53230Ⱥ 

1, 2, 3 

Ɉɬɧɨɲɟɧɢɟ ɱɚɫɬɨɬ 
 

CONFigure:FREQuency:RATio 

MEASure:FREQuency:RATio? 

53220Ⱥ 

53230Ⱥ 

1, 2, 3 

ɉɟɪɢɨɞ 

 

CONFigure:PERiod 

MEASure:PERiod? 

53220Ⱥ 

53230Ⱥ 

1, 2, 3 

Ɉɞɢɧɚɪɧɵɣ ɩɟɪɢɨɞ 

 

CONFigure:SPERiod 

MEASure:SPERiod? 

53220Ⱥ 

53230Ⱥ 

1, 2 

ɇɟɫɭɳɚɹ ɱɚɫɬɨɬɚ ɩɚɤɟɬɚ 

 

CONFigure:FREQuency:BURSt 

MEASure:FREQuency:BURSt? 

53230Ⱥ 3  

(ɨɩɰɢɹ 150)

ɑɚɫɬɨɬɚ ɩɨɜɬɨɪɟɧɢɹ  
ɢɦɩɭɥɶɫɨɜ  

CONFigure:FREQuency:PRF 

MEASure:FREQuency:PRF? 

53230Ⱥ 3  

(ɨɩɰɢɹ 150)

ɉɟɪɢɨɞ ɩɨɜɬɨɪɟɧɢɹ  
ɢɦɩɭɥɶɫɨɜ  

CONFigure:FREQuency:PRI 

MEASure:FREQuency:PRI? 

53230Ⱥ 3  

(ɨɩɰɢɹ 150)

Ⱦɥɢɬɟɥɶɧɨɫɬɶ  
ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɱɚɫɬɢ  
ɩɚɤɟɬɚ ("on time") 

 

CONFigure:PWIDth:BURSt 

MEASure:PWIDth:BURSt? 

53230Ⱥ 3  

(ɨɩɰɢɹ 150)

Ⱦɥɢɬɟɥɶɧɨɫɬɶ  
ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɱɚɫɬɢ  
ɩɚɤɟɬɚ ("off time") 

 

CONFigure:NWIDth:BURSt 

MEASure:NWIDth:BURSt? 

53230Ⱥ 3  

(ɨɩɰɢɹ 150)

ɂɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ 

 

CONFigure:TINTerval 

MEASure:TINTerval? 

53220Ⱥ 

53230Ⱥ 

1, 2 

ȼɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ 

 

CONFigure:RTIMe 

MEASure:RTIMe? 

53220Ⱥ 

53230Ⱥ 

1, 2 

ȼɪɟɦɹ ɫɩɚɞɚ 

 

CONFigure:FTIMe 

MEASure:FTIMe? 

53220Ⱥ 

53230Ⱥ 

1, 2 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ 
ɞɥɹ ɨɬɪɢɰɚɬɟɥɶɧɵɯ  
ɢɦɩɭɥɶɫɨɜ 

 

CONFigure:NDUTycycle 

MEASure:NDUTycycle? 

53220Ⱥ 

53230Ⱥ 

1, 2 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ 
ɞɥɹ ɩɨɥɨɠɢɬɟɥɶɧɵɯ  
ɢɦɩɭɥɶɫɨɜ 

 

CONFigure:PDUTycycle 

MEASure:PDUTycycle? 

53220Ⱥ 

53230Ⱥ 

1, 2 
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Ɍɚɛɥɢɰɚ 3-1 ɋɜɨɞɤɚ ɜɢɞɨɜ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɱɚɫɬɨɬɨɦɟɪɚɦɢ 53220Ⱥ/53230Ⱥ  
    (ɩɪɨɞɨɥɠɟɧɢɟ) 

ȼɢɞɵ ɢɡɦɟɪɟɧɢɣ Ʉɥɚɜɢɲɢ Ʉɨɦɚɧɞɵ ɉɪɢɛɨɪ Ʉɚɧɚɥɵ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ  
ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ  

CONFigure:NWIDth 

MEASure:NWIDth? 

53220Ⱥ 

53230Ⱥ 

1, 2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ  
ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɢɦɩɭɥɶɫɨɜ  

CONFigure:PWIDth 

MEASure:PWIDth? 

53220Ⱥ 

53230Ⱥ 

1, 2 

Ɏɚɡɚ 

 

CONFigure:PHASe 

MEASure:PHASe? 

53220Ⱥ 

53230Ⱥ 

1, 2 

ɋɭɦɦɢɪɨɜɚɧɢɟ  
(ɧɟɩɪɟɪɵɜɧɨɟ)  

CONFigure:TOTalize:CONTinuous 53220Ⱥ 

53230Ⱥ 

1, 2 

ɋɭɦɦɢɪɨɜɚɧɢɟ  
(ɯɪɨɧɢɪɨɜɚɧɧɨɟ)  

CONFigure:TOTalize:TIMed 

MEASure:TOTalize:TIMed? 

53220Ⱥ 

53230Ⱥ 

1, 2 

Ɇɟɬɤɢ ɜɪɟɦɟɧɢ 

 

CONFigure:ARRay:TSTamp 

MEASure:ARRay:TSTamp? 

53230Ⱥ 1, 2, 3 

Ɇɢɧɢɦɚɥɶɧɨɟ ɜɯɨɞɧɨɟ  
ɧɚɩɪɹɠɟɧɢɟ 

Ⱦɢɫɩɥɟɣ INPut[{1|2}]:LEVel:MINimum? 53220Ⱥ 

53230Ⱥ 

1, 2 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɜɯɨɞɧɨɟ  
ɧɚɩɪɹɠɟɧɢɟ 

Ⱦɢɫɩɥɟɣ INPut[{1|2}]:LEVel:MAXimum? 53220Ⱥ 

53230Ⱥ 

1, 2 

Ɇɟɠɞɭɩɢɤɨɜɨɟ ɜɯɨɞɧɨɟ  
ɧɚɩɪɹɠɟɧɢɟ 

Ⱦɢɫɩɥɟɣ INPut[{1|2}]:LEVel:PTPeak? 53220Ⱥ 

53230Ⱥ 

1, 2 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ   
ȼɑ ɫɢɝɧɚɥɚ 

Ⱦɢɫɩɥɟɣ INPut3:STRength? 53220Ⱥ 

53230Ⱥ 

3 

 

3.2  Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 

 

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ 53220Ⱥ/53230Ⱥ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɨɣ ɱɚɫ-
ɬɨɬɵ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɜɧɭɬɪɟɧɧɢɦ, ɬɚɤ ɢ ɜɧɟɲɧɢɦ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ 
ɧɚɥɢɱɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɫɢɝɧɚɥɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. 

ɋɥɟɞɭɸɳɚɹ ɞɚɥɟɟ ɢɧɮɨɪɦɚɰɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɫɬɚɧɞɚɪɬɧɨɦɭ ɬɟɪɦɨɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɦɭ ɤɜɚɪɰɟɜɨɦɭ ɝɟ-
ɧɟɪɚɬɨɪɭ (ɌɋɏɈ) ɢ ɤ ɫɜɟɪɯɜɵɫɨɤɨɫɬɚɛɢɥɶɧɨɦɭ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɧɨɦɭ ɤɜɚɪɰɟɜɨɦɭ ɝɟɧɟɪɚɬɨɪɭ (ɨɩɰɢɹ 
010 – ɈɋɏɈ), ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɱɚɫɬɨɬɨɦɟɪɟ 53220Ⱥ/53230Ⱥ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ 
ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. 
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3.2.1 ɂɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 

 

Ƚɟɧɟɪɚɬɨɪɨɦ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɦɨɠɟɬ ɛɵɬɶ ɥɢɛɨ ɜɧɭɬɪɟɧɧɢɣ ɝɟɧɟɪɚɬɨɪ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɩɪɢɛɨɪɚ, ɥɢ-
ɛɨ ɜɧɭɬɪɟɧɧɢɣ ɝɟɧɟɪɚɬɨɪ, ɩɪɢɜɹɡɚɧɧɵɣ ɤ ɜɧɟɲɧɟɦɭ ɫɢɝɧɚɥɭ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɤɨ-
ɦɚɧɞɵ ɜɵɛɨɪɚ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. 

[SENSe:]ROSCillator:SOURce {INTernal|EXTernal}  

[SENSe:]ROSCillator:SOURce?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

[SENSe:]ROSCillator:SOURce:AUTO {OFF|ON}  

[SENSe:]ROSCillator:SOURce:AUTO?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ) 

– INTernal ɜɵɛɢɪɚɟɬ ɜɧɭɬɪɟɧɧɢɣ ɝɟɧɟɪɚɬɨɪ 10 ɆȽɰ ɱɚɫɬɨɬɨɦɟɪɚ, ɮɨɪɦɢɪɭɸɳɢɣ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ 

ɫɢɝɧɚɥ ɫ ɧɚɩɪɹɠɟɧɢɟɦ 0,5 ȼɷɮɮ (ɧɚ ɧɚɝɪɭɡɤɟ 50 Ɉɦ). ɋɢɝɧɚɥ ɜɧɭɬɪɟɧɧɟɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɨɣ ɱɚɫ-
ɬɨɬɵ ɜɵɜɨɞɢɬɫɹ ɧɚ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɫɨɟɞɢɧɢɬɟɥɶ Int Ref Out. 

– EXTernal ɜɵɛɢɪɚɟɬ ɫɢɝɧɚɥ ɜɧɟɲɧɟɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ, ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ ɧɚ ɪɚɫɩɨ-

ɥɨɠɟɧɧɵɣ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɫɨɟɞɢɧɢɬɟɥɶ Ext Ref. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɬɨɦɭ ɫɢɝɧɚɥɭ: 
 ɱɚɫɬɨɬɚ 1 ɆȽɰ, 5 ɆȽɰ ɢɥɢ 10 ɆȽɰ 

 ɧɚɩɪɹɠɟɧɢɟ 100 ɦȼɷɮɮ ÷ 2,5 ȼɷɮɮ 

 ɫɢɧɭɫɨɢɞɚɥɶɧɚɹ ɮɨɪɦɚ 

ɑɚɫɬɨɬɚ ɷɬɨɝɨ ɫɢɝɧɚɥɚ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɞɚɧɚ ɤɨɦɚɧɞɨɣ: 
 SENSe:ROSCillator:EXTernal:FREQuency  

– Ʉɨɦɚɧɞɚ :AUTO ON ɜɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. Ʉɨɝɞɚ 

ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ Ext Ref ɩɪɢɫɭɬɫɬɜɭɟɬ ɫɢɝɧɚɥ 1 ɆȽɰ, 5 ɆȽɰ ɢɥɢ 10 ɆȽɰ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɧɟɲɧɢɣ 

(EXTernal) ɢɫɬɨɱɧɢɤ. ȼ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɢɥɢ ɢɫɱɟɡɧɨɜɟɧɢɹ ɩɪɢɦɟɧɢɦɨɝɨ ɫɢɝɧɚɥɚ ɚɜɬɨɦɚɬɢɱɟ-

ɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɧɭɬɪɟɧɧɢɣ (INTernal) ɢɫɬɨɱɧɢɤ. 

 ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɭɤɚɡɚɧɢɟ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ (INTernal ɢɥɢ EXTernal) ɤɨɦɚɧɞɨɣ 

[SENSe:]ROSCillator:SOURce ɜɵɜɨɞɢɬ ɢɡ ɞɟɣɫɬɜɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪ-

ɧɨɣ ɱɚɫɬɨɬɵ. 

– Ʉɨɦɚɧɞɚ :AUTO Off ɜɵɜɨɞɢɬ ɢɡ ɞɟɣɫɬɜɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. 

Ɍɨɝɞɚ ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ [SENSe:]ROSCillator:SOURce. 

ȼ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɩɪɢɛɨɪɚ ɫ ɡɚɜɨɞɚ ɭɫɬɚɧɨɜɥɟɧ ɜɧɭɬɪɟɧɧɢɣ (INTernal) ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨ-

ɬɵ ɢ ɡɚɞɟɣɫɬɜɨɜɚɧ (On) ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. ɍɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɨɦɟɪ ɜ 
ɷɬɨ ɫɨɫɬɨɹɧɢɟ ɦɨɠɧɨ ɬɚɤɠɟ ɤɨɦɚɧɞɨɣ SYSTem:SECure:IMMediate. ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɯɪɚɧɹɬ-
ɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ ɢ ɧɟ ɢɡɦɟɧɹɸɬɫɹ ɩɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨɫɥɟ 

ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ SYSTem:PREset ɢɥɢ ɤɥɚɜɢɲɟɣ Preset. 
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Ɂɚɞɚɧɢɟ ɡɧɚɱɟɧɢɹ ɜɧɟɲɧɟɣ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 

 

Ʉɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧ ɜɧɟɲɧɢɣ (EXTernal) ɢɫɬɨɱɧɢɤ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɤɨɦɚɧɞɨɣ  

[SENSe:]ROSCillator:SOURce ɢɥɢ [SENSe:]ROSCillator:SOURce:AUTO,  

ɬɨ ɱɚɫɬɨɬɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ (ɤ ɤɨɬɨɪɨɣ ɩɪɢɜɹɡɵɜɚɟɬɫɹ ɜɧɭɬɪɟɧɧɢɣ ɝɟɧɟɪɚɬɨɪ) ɞɨɥɠ-
ɧɚ ɛɵɬɶ ɡɚɞɚɧɚ ɤɨɦɚɧɞɨɣ: 

[SENSe:]ROSCillator:EXTernal:FREQuency {1E6|5E6|10E6| 
MINimum|MAXimum|DEFault}  

[SENSe:]ROSCillator:EXTernal:FREQuency? [{MINimum|MAXimum|DEFault}]  

           (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ȼ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɩɪɢɛɨɪɚ ɫ ɡɚɜɨɞɚ ɭɫɬɚɧɨɜɥɟɧɚ ɜɧɟɲɧɹɹ ɨɩɨɪɧɚɹ ɱɚɫɬɨɬɚ 10 ɆȽɰ. ɍɫɬɚɧɨɜɢɬɶ 
ɱɚɫɬɨɬɨɦɟɪ ɜ ɷɬɨ ɫɨɫɬɨɹɧɢɟ ɦɨɠɧɨ ɬɚɤɠɟ ɤɨɦɚɧɞɨɣ SYSTem:SECure:IMMediate. Эɬɚ ɭɫɬɚɧɨɜɤɚ 

ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ ɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɩɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨ-

ɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ SYSTem:PREset ɢɥɢ ɤɥɚɜɢɲɟɣ Preset. 

ɉɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɧɚ ɩɪɢɜɹɡɤɭ ɤ ɜɧɟɲɧɟɦɭ ɢɫɬɨɱɧɢɤɭ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɱɚɫɬɨɬɨɦɟɪ ɧɚ ɩɪɢɜɹɡɤɭ ɤ ɜɧɟɲɧɟɦɭ ɢɫɬɨɱɧɢɤɭ ɨɩɨɪ-
ɧɨɣ ɱɚɫɬɨɬɵ (ɟɫɥɢ ɨɧ ɢɦɟɟɬɫɹ) ɢ ɡɚɞɚɬɶ ɡɧɚɱɟɧɢɟ ɜɧɟɲɧɟɣ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 10 ɆȽɰ. 

SENS:ROSC:SOUR:AUTO ON  // ɩɪɢɜɹɡɤɚ ɤ ɜɧɟɲɧɟɦɭ ɨɩɨɪɧɨɦɭ ɢɫɬɨɱɧɢɤɭ, 

// ɟɫɥɢ ɨɧ ɢɦɟɟɬɫɹ  

SENS:ROSC:EXT:FREQ 10E6  // ɱɚɫɬɨɬɚ ɫɢɝɧɚɥɚ ɞɨɥɠɧɚ ɛɵɬɶ 10 МȽɰ  

Ɉɛɧɚɪɭɠɟɧɢɟ ɩɪɢɦɟɧɢɦɨɝɨ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ 

ɉɪɢ ɧɚɥɢɱɢɢ ɩɪɢɦɟɧɢɦɨɝɨ (ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ) ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ 
ɭɝɥɭ ɞɢɫɩɥɟɹ ɩɨɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɬɨɪ ExtRef. ȿɫɥɢ ɬɚɤɨɣ ɫɢɝɧɚɥ ɨɬɫɭɬɫɬɜɭɟɬ ɢɥɢ ɧɟ ɡɚɞɚɧɨ ɩɪɢɦɟɧɢɦɨɟ 
ɡɧɚɱɟɧɢɟ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ, ɩɨɹɜɥɹɟɬɫɹ ɫɨɨɛɳɟɧɢɟ "No valid external timebase". Эɬɨ ɫɨɨɛɳɟɧɢɟ ɪɟ-
ɝɢɫɬɪɢɪɭɟɬɫɹ ɬɚɤɠɟ ɜ ɨɱɟɪɟɞɢ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ. 
ɇɚɥɢɱɢɟ ɩɪɢɦɟɧɢɦɨɝɨ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɦɨɠɟɬ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɪɨɝɪɚɦɦɧɵɦ 
ɩɭɬɟɦ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ: 

[SENSe:]ROSCillator:EXTernal:CHECk ONCE  

ɉɟɪɟɞ ɩɨɫɵɥɤɨɣ ɷɬɨɣ ɤɨɦɚɧɞɵ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ SENSe:ROSCillator:SOURce EXTernal 
ɢ SENSe:ROSCillator:SOURce:AUTO OFF. 

ȼ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ ɩɪɨɜɟɪɹɟɬɫɹ ɧɚɥɢɱɢɟ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ Ext 
Ref In. 

SENS:ROSC:SOUR EXT   // ɭɫɬɚɧɨɜɤɚ ɢɫɬɨɱɧɢɤɚ ɢ ɨɬɤɥɸɱɟɧɢɟ  

      // ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɢɫɬɨɱɧɢɤɚ  

SENS:ROSC:EXT:CHEC ONCE  // ɩɪɨɜɟɪɤɚ ɧɚɥɢɱɢɹ ɩɪɢɦɟɧɢɦɨɝɨ ɫɢɝɧɚɥɚ  

SYST:ERR?    // ɫɱɢɬɵɜɚɧɢɟ ɨɱɟɪɟɞɢ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ  

ɋɱɢɬɵɜɚɧɢɟ ɨɱɟɪɟɞɢ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɫɥɟ-
ɞɭɸɳɟɦ ɪɢɫɭɧɤɟ. 

ɋɨɫɬɨɹɧɢɟ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɜ ɱɚɫɬɨɬɨɦɟɪɟ ɬɚɤɠɟ ɪɟɝɢɫɬɪɨɦ 
Questionable Data. Эɬɨɬ ɪɟɝɢɫɬɪ ɦɨɠɧɨ ɨɩɪɚɲɢɜɚɬɶ ɤɨɦɚɧɞɨɣ: 

STATus:QUEStionable:EVENt?  

Ɂɧɚɱɟɧɢɟ +1024 (ɛɢɬ 10) ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɲɢɛɤɭ, ɨɛɭɫɥɨɜɥɟɧɧɭɸ ɧɟɩɪɢɦɟɧɢɦɨɣ ɱɚɫɬɨɬɨɣ. ɋɱɢɬɵɜɚɧɢɟ 

ɪɟɝɢɫɬɪɚ ɨɱɢɳɚɟɬ ɜɫɟ ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɟ. 
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ɋɱɢɬɵɜɚɧɢɟ ɨɱɟɪɟɞɢ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ: 

 

3.2.2 Ⱦɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ (ɨɩɰɢɹ 010) 

 

Ⱦɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɧɨɝɨ ɝɟɧɟɪɚ-
ɬɨɪɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ (ɈɋɏɈ – ɨɩɰɢɹ 010) ɦɨɠɟɬ ɩɨɞɚɜɚɬɶɫɹ ɤɚɤ ɨɬ ɷɥɟɤɬɪɨɫɟɬɢ, ɬɚɤ ɢ ɨɬ ɚɤɤɭɦɭɥɹ-
ɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ɨɩɰɢɹ 300). ɉɨɞɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɞɟɠɭɪɧɨɝɨ ɩɢɬɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɦɚɧɞɨɣ: 

[SENSe:]ROSCillator:INTernal:POWer:STANdby {OFF|ON}  

[SENSe:]ROSCillator:INTernal:POWer:STANdby?  (ɮɨɪɦɚ ɡɚɩɪɨɫɚ) 

– ON ɩɨɞɤɥɸɱɚɟɬ ɞɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɈɋɏɈ, ɤɨɝɞɚ ɩɪɢɛɨɪ ɜɵɤɥɸɱɚɟɬ-
ɫɹ (ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɜ ɪɟɠɢɦ ɞɟɠɭɪɧɨɝɨ ɩɢɬɚɧɢɹ) ɤɧɨɩɤɨɣ ɜɵɤɥɸɱɚɬɟɥɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ʉɨɝɞɚ 
ɭɫɬɚɧɨɜɥɟɧɚ ɢ ɩɨɞɤɥɸɱɟɧɚ ɨɩɰɢɹ 300 (ɩɢɬɚɧɢɟ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ), ɬɨ ɩɪɢ ɨɬɫɨɟɞɢɧɟɧɢɢ 
ɨɬ ɷɥɟɤɬɪɨɫɟɬɢ ɞɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ. ȼ ɪɟɠɢɦɟ ɞɟɠɭɪɧɨɝɨ 
ɩɢɬɚɧɢɹ ɪɚɛɨɱɢɣ ɪɟɫɭɪɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɫɨɫɬɚɜɥɹɟɬ 24 ɱɚɫɚ. 

– OFF ɨɬɤɥɸɱɚɟɬ ɞɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɫɟɬɢ ɢɥɢ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, 

ɤɨɝɞɚ ɩɪɢɛɨɪ ɜɵɤɥɸɱɚɟɬɫɹ ɤɧɨɩɤɨɣ ɜɵɤɥɸɱɚɬɟɥɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 

Ʉɨɝɞɚ ɨɬɤɥɸɱɟɧɨ ɞɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ, ɬɨ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɢ ɜɵɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬɫɹ ɢ 
ɜɵɤɥɸɱɚɟɬɫɹ ɩɢɬɚɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɨɩɨɪɧɨɣ ɱɚɫɬɨɬɵ. Эɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ ɤɚɥɢɛɪɨɜɚɧ-
ɧɨɣ ɬɨɱɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɢ ɝɟɧɟɪɚɬɨɪ ɦɨɠɟɬ ɜɵɣɬɢ ɧɚ ɫɬɚɛɢɥɶɧɵɣ ɪɟɠɢɦ ɥɢɲɶ ɩɨ ɢɫɬɟɱɟɧɢɢ 
ɩɪɟɞɩɢɫɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɨɝɪɟɜɚ (45 ɦɢɧɭɬ). 
ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɨɬɤɥɸɱɟɧɢɟ ɞɟɠɭɪɧɨɝɨ ɩɢɬɚɧɢɹ ɩɪɢ ɨɬɫɨɟɞɢɧɟɧɢɢ ɨɬ ɫɟɬɢ, ɤɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧɚ ɨɩ-
ɰɢɹ 300 ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɩɪɨɞɥɟɜɚɟɬ ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɨɫɬɚɟɬɫɹ ɡɚɪɹɠɟɧɧɨɣ ɚɤɤɭ-
ɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ. 

ȼ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɩɪɢɛɨɪɚ ɫ ɡɚɜɨɞɚ ɞɟɠɭɪɧɨɟ ɩɢɬɚɧɢɟ ɨɬɤɥɸɱɟɧɨ. Ɉɬɤɥɸɱɢɬɶ ɟɝɨ ɦɨɠɧɨ ɬɚɤɠɟ 

ɤɨɦɚɧɞɨɣ SYSTem:SECure:IMMediate. Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ 

ɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɩɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ 

SYSTem:PREset ɢɥɢ ɤɥɚɜɢɲɟɣ Preset. 
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Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 43 53220Ⱥ/53230Ⱥ 

3.3  ɍɫɬɚɧɨɜɤɚ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɣ 

 

ɋɭɳɟɫɬɜɭɟɬ ɬɪɢ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɣ (AUTO, Reciprocal ɢ Continuous), ɜ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɩɪɢ-
ɛɨɪ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɱɚɫɬɨɬɵ, ɨɬɧɨɲɟɧɢɹ ɱɚɫɬɨɬ ɢ ɫɪɟɞɧɟɝɨ ɩɟɪɢɨɞɚ. Ɋɟɠɢɦ ɢɡɦɟɪɟɧɢɣ ɭɫɬɚɧɚɜɥɢ-
ɜɚɸɬ ɤɨɦɚɧɞɨɣ: 

 [SENSe:]FREQuency:MODE {AUTO|RECiprocal|CONTinuous}  

 [SENSe:]FREQuency:MODE?      (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

AUTO – ɤɨɧɮɢɝɭɪɢɪɭɟɬ ɩɪɢɛɨɪ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɜɵɲɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ (ɝɞɟ ɜɨɡɦɨɠ-

ɧɨ) ɢɥɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɨɛɪɚɬɧɨɣ ɜɟɥɢɱɢɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 
ȼɫɟ ɢɡɦɟɪɟɧɢɹ ɜ ɤɚɧɚɥɟ 3 ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɟɠɢɦɚ ɩɨɜɵɲɟɧɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ. 

RECiprocal – ɤɨɧɮɢɝɭɪɢɪɭɟɬ ɩɪɢɛɨɪ ɬɨɥɶɤɨ ɧɚ ɢɡɦɟɪɟɧɢɹ ɨɛɪɚɬɧɨɣ ɜɟɥɢɱɢɧɵ. ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɢɡ-
ɦɟɪɹɟɬɫɹ ɩɟɪɢɨɞ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ, ɢ ɜɫɟ ɨɬɫɱɟɬɵ ɱɚɫɬɨɬɵ ɜɵɱɢɫɥɹɸɬɫɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ 
ɩɟɪɢɨɞɚ, ɹɜɥɹɸɳɟɝɨɫɹ ɨɛɪɚɬɧɨɣ ɜɟɥɢɱɢɧɨɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɱɚɫɬɨɬɟ. 

CONTinuous – ɤɨɧɮɢɝɭɪɢɪɭɟɬ ɩɪɢɛɨɪ ɧɚ ɧɟɩɪɟɪɵɜɧɵɟ (ɛɟɡ ɩɪɨɦɟɠɭɬɤɨɜ) ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɜɵɱɢɫɥɟ-

ɧɢɣ ɢɫɬɢɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɨɬɤɥɨɧɟɧɢɹ ɩɨ Ⱥɥɥɟɧɭ (ɝɥɚɜɚ 6). ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɜɫɟ ɜɵɛɨɪɤɢ (ɫɨɛɵɬɢɹ ɡɚ-
ɩɭɫɤɚ ɩɪɢ ɷɬɨɦ ɢɝɧɨɪɢɪɭɸɬɫɹ) ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɨɬɤɪɵɜɚɧɢɹ-ɡɚɤɪɵɜɚɧɢɹ ɜɪɟ-
ɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ ɢ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ. Ɂɞɟɫɶ ɧɟɬ ɩɪɨɦɟɠɭɬɤɚ ɦɟɠɞɭ ɨɬɫɱɟɬɚɦɢ, ɤɨɬɨ-
ɪɵɣ ɜɨɡɧɢɤɚɥ ɛɵ ɩɪɢ ɨɬɤɪɵɜɚɧɢɢ-ɡɚɤɪɵɜɚɧɢɢ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ ɧɚ ɤɚɠɞɨɣ ɜɵɛɨɪɤɟ. 

Ɋɟɠɢɦ CONTinuous ɜɨɡɦɨɠɟɧ ɬɨɥɶɤɨ ɭ ɩɪɢɛɨɪɚ 53230Ⱥ ɢ ɬɨɥɶɤɨ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɱɚɫɬɨɬɵ ɢ ɫɪɟɞ-

ɧɟɝɨ ɩɟɪɢɨɞɚ. 

Ɋɟɠɢɦ ɢɡɦɟɪɟɧɢɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ AUTO ɩɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɭɫ-
ɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ SYSTem:PREset ɢɥɢ ɤɥɚɜɢɲɟɣ Preset. Ʉɨɦɚɧɞɵ CONFigure ɢ MEAS-
ure ɧɟ ɢɡɦɟɧɹɸɬ ɪɟɠɢɦ. 

3.4  ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ (Time Out) 

 

ɉɪɟɞɟɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ – ɷɬɨ ɜɪɟɦɹ, ɤɨɬɨɪɨɟ ɨɬɜɨɞɢɬɫɹ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɤɚɠɞɨɝɨ ɢɡɦɟ-
ɪɟɧɢɹ. ȿɫɥɢ ɢɡɦɟɪɟɧɢɟ ɧɟ ɡɚɜɟɪɲɢɬɫɹ ɞɨ ɢɫɬɟɱɟɧɢɹ ɷɬɨɝɨ ɜɪɟɦɟɧɢ, ɬɨ ɧɚ ɞɢɫɩɥɟɟ ɢɧɞɢɰɢɪɭɸɬɫɹ 

ɱɟɪɬɨɱɤɢ "- - - - - - -", ɚ ɩɪɢ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɜɵɜɨɞɢɬɫɹ 9.91Е37 (ɷɬɨ ɧɟ ɱɢɫɥɨ). ɉɨɫɥɟɞɨ-

ɜɚɬɟɥɶɧɨɫɬɶ ɩɨɜɬɨɪɹɟɬɫɹ ɫɨ ɫɥɟɞɭɸɳɢɦ ɨɬɫɱɟɬɨɦ ɜ ɧɨɦɟɪɟ ɜɵɛɨɪɤɢ. 
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Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 44 53220Ⱥ/53230Ⱥ 

ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɪɟɞɨɯɪɚɧɹɟɬ ɩɪɢɛɨɪ ɨɬ "ɡɚɜɢɫɚɧɢɹ" ɧɚ ɧɟɨɩɪɟɞɟ-
ɥɟɧɧɨɟ ɜɪɟɦɹ, ɟɫɥɢ ɩɨ ɤɚɤɨɣ-ɥɢɛɨ ɩɪɢɱɢɧɟ ɧɟ ɡɚɜɟɪɲɢɬɫɹ ɢɡɦɟɪɟɧɢɟ. 

ɉɪɟɞɟɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

SYSTem:TIMeout {<time>|MINimum|MAXimum|INFinity|DEFault}  

SYSTem:TIMeout? [{MINimum|MAXimum|DEFault}]  (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– Ɂɞɟɫɶ time – ɷɬɨ ɡɚɞɚɧɧɚɹ ɩɪɟɞɟɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ms ɞɨ 2000 
s ɫ ɪɚɡɪɟɲɟɧɢɟɦ 1 ms. ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɦɨɠɟɬ ɫɧɢɠɚɬɶ ɛɵɫɬɪɨ-

ɞɟɣɫɬɜɢɟ ɢɡɦɟɪɟɧɢɣ, ɤɨɝɞɚ ɜɨ ɜɪɟɦɹ ɰɢɤɥɚ ɡɚɩɭɫɤɚ ɫɧɢɦɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɨɬɫɱɟɬɨɜ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɡɧɚɱɟɧɢɹ ɡɚɞɟɪɠ-
ɤɢ ɡɚɩɭɫɤɚ, ɞɥɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɛɢɪɭɸɳɟɝɨ ɫɢɝɧɚɥɚ ɢ ɡɚɞɟɪɠɤɢ ɫɬɪɨɛɢɪɭɸɳɟɝɨ ɫɢɝɧɚɥɚ (ɝɥɚɜɚ 6). 

ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ ɢ ɧɟ 

ɢɡɦɟɧɹɟɬɫɹ ɩɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ 

SYSTem:PREset ɢɥɢ ɤɥɚɜɢɲɟɣ Preset. 

ȼ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɩɪɢɛɨɪɚ ɫ ɡɚɜɨɞɚ ɩɪɟɞɟɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɧɟ ɨɝɪɚɧɢɱɟɧɚ. Ɂɚɞɚɧɢɟ 

ɞɥɢɬɟɥɶɧɨɫɬɢ 9.9Е+37 ɢɥɢ ɩɨɫɵɥɤɚ ɤɨɦɚɧɞɵ SYSTem:SECurity:IMMediate ɬɚɤɠɟ ɫɧɢɦɚɟɬ ɨɝ-
ɪɚɧɢɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɛɨɪ ɦɨɠɟɬ ɨɠɢɞɚɬɶ ɛɟɫɤɨɧɟɱɧɨ ɞɨɥɝɨ, ɩɨɤɚ 
ɧɟ ɡɚɜɟɪɲɢɬɫɹ ɢɡɦɟɪɟɧɢɟ. 

3.5  ɋɢɧɬɚɤɫɢɫ ɤɨɦɚɧɞ SCPI 

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɨɦɟɪɨɜ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ LAN, USB ɢɥɢ GPIB ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɹɡɵɤɚ ɫɬɚɧɞɚɪɬɧɵɯ ɤɨɦɚɧɞ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɩɪɢɛɨɪɨɜ (SCPI). Ɍɢɩɢɱɧɵɣ ɩɪɢɦɟɪ ɫɢɧɬɚɤɫɢɫɚ 
ɹɡɵɤɚ SCPI ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɨɣ MEASure: 

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

[,{<resolution>|MINimum|MAXimum|DEFault}]][,<channel>]]  

ɇɢɠɟ ɨɩɢɫɚɧɵ ɩɪɚɜɢɥɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

Ʉɨɦɚɧɞɧɵɟ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɢ ɫɨɤɪɚɳɟɧɧɵɟ ɤɨɦɚɧɞɵ 

Ʉɥɸɱɟɜɵɟ ɤɨɦɚɧɞɧɵɟ ɫɥɨɜɚ (ɧɚɩɪɢɦɟɪ, MEASure,FREQuency) ɪɚɡɞɟɥɹɸɬɫɹ ɞɜɨɟɬɨɱɢɟɦ (:). ɉɪɨ-

ɩɢɫɧɵɦɢ ɛɭɤɜɚɦɢ ɨɛɨɡɧɚɱɚɟɬɫɹ ɫɨɤɪɚɳɟɧɧɵɣ ɜɚɪɢɚɧɬ ɧɚɩɢɫɚɧɢɹ ɤɥɸɱɟɜɵɯ ɫɥɨɜ ɢɥɢ ɩɚɪɚɦɟɬɪɨɜ. 
ɋɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɢɛɨ ɫɨɤɪɚɳɟɧɧɭɸ, ɥɢɛɨ ɩɨɥɧɭɸ ɮɨɪɦɭ ɧɚɩɢɫɚɧɢɹ ɤɨɦɚɧɞ ɢ ɩɚɪɚɦɟɬɪɨɜ. 

ɇɟɨɛɹɡɚɬɟɥɶɧɵɟ (ɩɨɞɪɚɡɭɦɟɜɚɟɦɵɟ) ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɢ ɩɚɪɚɦɟɬɪɵ 

ɇɟɨɛɹɡɚɬɟɥɶɧɵɟ (ɩɨɞɪɚɡɭɦɟɜɚɟɦɵɟ) ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɢ ɩɚɪɚɦɟɬɪɵ ɭɤɚɡɵɜɚɸɬɫɹ ɤɜɚɞɪɚɬɧɵɦɢ ɫɤɨɛ-

ɤɚɦɢ (ɧɚɩɪɢɦɟɪ, <channel>). Ɉɧɢ ɧɟ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɩɨɫɵɥɚɟɦɨɣ ɤɨɦɚɧɞɵ. ȿɫɥɢ ɧɟ ɡɚɞɚɬɶ ɧɟɨɛɹ-

ɡɚɬɟɥɶɧɵɣ ɩɚɪɚɦɟɬɪ, ɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɧɚɱɟɧɢɟ, ɩɪɢɧɹɬɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ. 

Ɋɚɡɞɟɥɟɧɢɟ ɤɨɦɚɧɞ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɢ ɫɜɹɡɵɜɚɧɢɟ ɤɨɦɚɧɞ SCPI 

ɉɨɫɥɟɞɧɟɟ ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ ɢ ɩɟɪɜɵɣ ɩɚɪɚɦɟɬɪ ɞɨɥɠɧɵ ɪɚɡɞɟɥɹɬɶɫɹ ɩɪɨɛɟɥɨɦ. ɇɟɫɤɨɥɶɤɨ ɩɚɪɚɦɟɬ-
ɪɨɜ ɪɚɡɞɟɥɹɸɬɫɹ ɡɚɩɹɬɵɦɢ (,). ɉɟɪɟɞ ɨɛɨɡɧɚɱɟɧɢɟɦ ɧɨɦɟɪɚ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɞɨɥɠɟɧ ɫɬɨɹɬɶ ɫɢɦɜɨɥ 

"@". ɇɨɦɟɪ ɤɚɧɚɥɚ ɜɦɟɫɬɟ ɫ ɷɬɢɦ ɫɢɦɜɨɥɨɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɤɨɛɤɢ: 

 MEAS:FREQ:RAT? 5E6,(@2),(@1)  

ɇɟɫɤɨɥɶɤɨ ɩɨɞɫɢɫɬɟɦ 

Ⱦɥɹ ɩɨɫɵɥɤɢ ɧɟɫɤɨɥɶɤɢɯ ɤɨɦɚɧɞ SCPI ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ ɫɥɟɞɭɟɬ ɪɚɡɞɟɥɹɬɶ ɬɨɱɤɨɣ ɫ ɡɚɩɹɬɨɣ (;) ɢ ɞɜɨɟ-

ɬɨɱɢɟɦ (:) ɤɨɦɚɧɞɵ ɢɡ ɪɚɡɧɵɯ ɩɨɞɫɢɫɬɟɦ (ɤɨɪɧɟɜɵɯ ɭɡɥɨɜ). ɇɚɩɪɢɦɟɪ, ɫɬɪɨɤɚ: 

 INP:COUP AC;:TRIG:SOUR EXT  

ɬɪɟɛɭɟɬ ɪɚɡɞɟɥɟɧɢɹ ɬɨɱɤɨɣ ɫ ɡɚɩɹɬɨɣ ɢ ɞɜɨɟɬɨɱɢɟɦ, ɩɨɫɤɨɥɶɤɭ ɡɞɟɫɶ ɧɟ ɫɨɜɩɚɞɚɸɬ ɩɨɞɫɢɫɬɟɦɵ (ɤɨɪ-
ɧɟɜɵɟ ɭɡɥɵ) INPut ɢ TRIGger. 
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Ɉɞɧɚ ɩɨɞɫɢɫɬɟɦɚ 
ȼ ɨɞɧɨɣ ɫɬɪɨɤɟ ɦɨɠɧɨ ɬɚɤɠɟ ɩɨɫɵɥɚɬɶ ɤɨɦɚɧɞɵ ɢɡ ɨɞɧɨɣ ɩɨɞɫɢɫɬɟɦɵ. ɉɟɪɜɚɹ ɤɨɦɚɧɞɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 
ɤɨɪɧɟɜɨɣ ɭɡɟɥ, ɚ ɪɚɡɞɟɥɟɧɧɵɟ ɬɨɱɤɨɣ ɫ ɡɚɩɹɬɨɣ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ ɨɬɧɨɫɹɬɫɹ ɤ ɬɨɦɭ ɠɟ ɭɪɨɜɧɸ, ɱɬɨ 
ɢ ɩɪɟɞɵɞɭɳɚɹ ɤɨɦɚɧɞɚ. ɇɚɩɪɢɦɟɪ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɤɨɦɚɧɞ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɩɨɞɫɢɫɬɟɦɭ 
CALCulate2: 

CALC2:TRAN:HIST:STAT ON  

CALC2:TRAN:HIST:POIN 15  

CALC2:TRAN:HIST:RANG:AUTO ON  

CALC2:TRAN:HIST:RANGe:AUTO:COUNt 300  

ɦɨɠɧɨ ɩɨɫɥɚɬɶ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɣ ɫɬɪɨɤɢ: 

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

Ʉɨɦɚɧɞɵ ɜ ɨɬɞɟɥɶɧɵɯ ɫɬɪɨɤɚɯ ɢɥɢ ɤɨɦɚɧɞɧɚɹ ɫɬɪɨɤɚ? 
ɉɨɫɵɥɤɚ ɤɨɦɚɧɞ ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ ɜɦɟɫɬɨ ɤɨɦɚɧɞ ɜ ɨɬɞɟɥɶɧɵɯ ɫɬɪɨɤɚɯ ɦɨɠɟɬ ɭɫɬɪɚɧɢɬɶ ɨɲɢɛɤɢ "ɤɨɧ-
ɮɥɢɤɬɚ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ". ɉɪɢ ɩɨɫɵɥɤɟ ɤɨɦɚɧɞ ɜ ɨɬɞɟɥɶɧɵɯ ɫɬɪɨɤɚɯ ɱɚɫɬɨɬɨɦɟɪ ɩɪɨɜɟɪɹɟɬ 
ɨɲɢɛɤɢ ɩɨ ɦɟɪɟ ɚɧɚɥɢɡɚ ɤɚɠɞɨɣ ɤɨɦɚɧɞɵ (ɫɬɪɨɤɢ). ɉɪɢ ɩɨɫɵɥɤɟ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɜɫɹ 
ɫɬɪɨɤɚ, ɩɪɟɠɞɟ ɱɟɦ ɩɪɨɜɟɪɹɸɬɫɹ ɭɫɥɨɜɢɹ ɨɲɢɛɨɤ. 

ɋɜɹɡɵɜɚɧɢɟ ɨɛɳɢɯ ɤɨɦɚɧɞ IEEE 488-2 ɢ ɤɨɦɚɧɞ SCPI 

ȼ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɟ, ɫɨɞɟɪɠɚɳɟɣ ɨɛɳɢɟ ɤɨɦɚɧɞɵ IEEE 488.2 (ɧɚɩɪɢɦɟɪ, *RST, *WAI, *OPC?) ɢ 

ɤɨɦɚɧɞɵ SCPI, ɨɛɳɢɟ ɤɨɦɚɧɞɵ ɨɬɞɟɥɹɸɬɫɹ ɨɬ ɤɨɦɚɧɞ SCPI ɬɨɱɤɨɣ ɫ ɡɚɩɹɬɨɣ (;). ɉɪɢɦɟɪ ɩɨɤɚɡɚɧ ɜ 
ɫɥɟɞɭɸɳɟɣ ɫɬɪɨɤɟ: 

CALC:STAT ON;AVER:STAT ON;:INIT;*WAI;CALC:AVER:AVER?  

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɚɜɢɥɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚ ɹɡɵɤɟ SCPI ɨɩɢɫɚɧɵ ɬɚɤɠɟ ɜ ɪɚɡɞɟɥɟ "Programmer's Reference" 
("ɋɩɪɚɜɨɱɧɢɤ ɩɪɨɝɪɚɦɦɢɫɬɚ") ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ Agilent 53210A/53220A/ 53230A Product Reference. 

3.6  Ʉɨɦɚɧɞɵ MEASure ɢ CONFigure 

ȼɫɹɤɢɣ ɪɚɡ, ɤɨɝɞɚ ɱɚɫɬɨɬɨɦɟɪ ɜɵɩɨɥɧɹɟɬ ɢɡɦɟɪɟɧɢɟ, ɨɧ ɞɟɥɚɟɬ ɷɬɨ, ɢɫɯɨɞɹ ɢɡ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɨɫɧɨ-
ɜɚɧɧɨɣ ɧɚ ɦɧɨɠɟɫɬɜɟ ɩɚɪɚɦɟɬɪɨɜ. ɉɪɨɫɬɟɣɲɢɦ ɢ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɢɫɯɨɞɧɵɦ ɫɩɨɫɨɛɨɦ 
ɭɫɬɚɧɨɜɤɢ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɝɪɚɦɦɧɵɦ ɩɭɬɟɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɤɨɦɚɧɞ ɢɡ ɩɨɞɫɢɫɬɟɦ  

CONFigure ɢ MEASure. Эɬɢ ɤɨɦɚɧɞɵ ɫɱɢɬɚɸɬɫɹ ɤɨɦɚɧɞɚɦɢ "ɜɟɪɯɧɟɝɨ" ɭɪɨɜɧɹ, ɩɨɫɤɨɥɶɤɭ ɨɞɧɨɣ 

ɤɨɦɚɧɞɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ (ɢɥɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɦɨɥɱɚɧɢɸ) ɦɧɨɠɟɫɬɜɨ ɩɚɪɚɦɟɬɪɨɜ ɱɚɫɬɨɬɨɦɟɪɚ. 

Ʉɨɦɚɧɞɚɦɢ "ɧɢɠɧɟɝɨ" ɭɪɨɜɧɹ ɹɜɥɹɸɬɫɹ ɤɨɦɚɧɞɵ ɢɡ ɞɪɭɝɢɯ ɩɨɞɫɢɫɬɟɦ (ɬ.ɟ. INPut, TRIGger, 
SENSe), ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɜɚɦ ɢɡɦɟɧɹɬɶ (ɢɥɢ ɩɪɢɧɢɦɚɬɶ ɩɨ ɭɦɨɥɱɚɧɢɸ) ɩɚɪɚɦɟɬɪɵ ɢɡ ɷɬɨɝɨ ɧɚɛɨɪɚ 

ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ CONFigure ɢɥɢ MEASure. 

ɂɫɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞ ɢɡ ɩɨɞɫɢɫɬɟɦ CONFigure ɢ MEASure ɷɤɜɢɜɚɥɟɧɬɧɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ 

ɩɚɪɚɦɟɬɪɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɚɧɞ ɢ ɩɨɞɫɢɫɬɟɦ, ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 3-2. 
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Ɍɚɛɥɢɰɚ 3-2 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɚɧɞ CONFigure ɢ MEASure 

ɉɚɪɚɦɟɬɪɵ ɍɫɬɚɧɨɜɤɚ CONFig-
ure/MEASure 

Ʉɨɦɚɧɞɵ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ  
ɢ ɩɨɞɫɢɫɬɟɦɵ 

ȼɯɨɞ Ⱥɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ, ɮɢɥɶɬɪ 
ɧɢɠɧɢɯ ɱɚɫɬɨɬ, ɢɦɩɟɞɚɧɫ  ɢ  
ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɚ ɧɟ  
ɢɡɦɟɧɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ  
ɩɪɟɞɵɞɭɳɢɯ ɡɧɚɱɟɧɢɣ ɢɥɢ  
ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɨɤ ɩɨɫɥɟ 
ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ. 

INPut{[1]:RANGe 

INPut[1]:FILTer 

INPut[1]:COUPling 

INPut[1]:IMPedance 

INPut[1]:NREJect 

Ɋɟɠɢɦ ɢɡɦɟɪɟɧɢɣ AUTO ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɵ,  
ɨɬɧɨɲɟɧɢɹ ɱɚɫɬɨɬ, ɫɪɟɞɧɟɝɨ  
ɩɟɪɢɨɞɚ, PRF ɢ PRI.  
ɇɟ ɢɡɦɟɧɹɟɬɫɹ ɞɥɹ ɨɫɬɚɥɶɧɵɯ  
ɢɡɦɟɪɟɧɢɣ. 

SENSe:FREQuency:MODE 

ɂɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ IMMediate TRIGger:SOURce 

Ɏɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ NEGative TRIGger:SLOPe 

Ɂɚɞɟɪɠɤɚ ɡɚɩɭɫɤɚ 0.0 ɫɟɤɭɧɞ TRIGger:DELay 

Ʉɨɥ-ɜɨ ɫɨɛɵɬɢɣ  
ɡɚɩɭɫɤɚ 

1 ɡɚɩɭɫɤ TRIGger:COUNt 

Ʉɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ 1 ɜɵɛɨɪɤɚ SAMPle:COUNt 

ɂɫɬɨɱɧɢɤ  
ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɇɚ ɨɫɧɨɜɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ  
ɮɭɧɤɰɢɢ, ɡɚɞɚɧɧɨɣ ɤɨɦɚɧɞɨɣ 
CONFigure ɢɥɢ MEASure 

SENSe:FREQuency:GATE:SOURce 

SENSe:TINTerval:GATE:SOURce 

SENSe:TOTalize:GATE:SOURce 

ɂɫɬɨɱɧɢɤ ɩɭɫɤɚ  
ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

IMMediate SENSe:GATE:STARt:SOURce 

Ɏɪɨɧɬ ɫɢɝɧɚɥɚ ɩɭɫɤɚ  
ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

NEGative SENSe:GATE:STARt:SLOPe 

Ɂɚɞɟɪɠɤɚ ɩɭɫɤɚ  
ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

TIME  

0.0 ɫɟɤɭɧɞ 

SENSe:GATE:STARt:DELay:SOURce 

SENSe:GATE:STARt:DELay:TIME 

ɂɫɬɨɱɧɢɤ ɨɫɬɚɧɨɜɚ  
ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

IMMediate SENSe:GATE:STOP:SOURce 

Ɂɚɞɟɪɠɤɚ ɨɫɬɚɧɨɜɚ  
ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

TIME  

0.0 ɫɟɤɭɧɞ 

SENSe:GATE:STOP:HOLDoff:SOURce 

SENSe:GATE:STOP:HOLDoff:TIME 

Ɏɪɨɧɬ ɫɢɝɧɚɥɚ  
ɨɫɬɚɧɨɜɚ  
ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

NEGative SENSe:GATE:STOP:SLOPe 

ȼɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ  
ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɋɨɟɞɢɧɢɬɟɥɶ BNC Gate In/Out OUTPut:STATe 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ  
ɭɫɬɚɧɨɜɤɚ 
ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɩɚɤɟɬɚ 

On (ɜɤɥɸɱɟɧɨ) SENSe:FREQuency:BURSt:GATE:AUTO 

Ɂɚɞɟɪɠɤɚ  
ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 

0.0 ɫɟɤɭɧɞ SENSe:FREQuency:BURSt:GATE:DELay 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ  
ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 

1,0 ɦɤɫ SENSe:FREQuency:BURSt:GATE:TIME 

Ɋɟɠɢɦ ɤɨɪɨɬɤɢɯ  
ɢɦɩɭɥɶɫɨɜ 

Off (ɨɬɤɥɸɱɟɧ) SENSe:FREQuency:BURSt:GATE:NARRow
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Ɍɚɛɥɢɰɚ 3-2 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɚɧɞ CONFigure ɢ MEASure  
    (ɩɪɨɞɨɥɠɟɧɢɟ) 

ɉɚɪɚɦɟɬɪɵ ɍɫɬɚɧɨɜɤɚ CONFig-
ure/MEASure 

Ʉɨɦɚɧɞɵ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ  
ɢ ɩɨɞɫɢɫɬɟɦɵ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ  
ɨɩɟɪɚɰɢɢ 

Ƚɪɚɮɢɤɚ 

ɇɟ ɡɚɞɟɣɫɬɜɨɜɚɧɵ, ɜɤɥɸɱɚɹ  
ɨɬɞɟɥɶɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ  
ɮɭɧɤɰɢɢ. Ⱦɪɭɝɢɟ ɩɚɪɚɦɟɬɪɵ  
ɧɟ ɢɡɦɟɧɹɸɬɫɹ. 

ɉɨɞɫɢɫɬɟɦɚ CALCulate1 

ɉɨɞɫɢɫɬɟɦɚ CALCulate2 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ  
ɭɫɬɚɧɨɜɤɚ ɩɨɪɨɝɨɜɨɝɨ 
ɭɪɨɜɧɹ ɩɪɢ ɢɡɦɟɪɟɧɢɢ 
ɱɚɫɬɨɬɵ 

ɇɟ ɢɡɦɟɧɹɟɬɫɹ SYSTem:ALEVel:FREQuency 

ɉɪɟɞɟɥɶɧɚɹ  
ɞɥɢɬɟɥɶɧɨɫɬɶ  
ɢɡɦɟɪɟɧɢɣ 

ɇɟ ɢɡɦɟɧɹɟɬɫɹ SYSTem:TIMeout 

Ƚɟɧɟɪɚɬɨɪ ɨɩɨɪɧɨɣ  
ɱɚɫɬɨɬɵ 

ɇɟ ɢɡɦɟɧɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ  
ɩɪɟɞɵɞɭɳɟɣ ɭɫɬɚɧɨɜɤɢ 

SENSe:ROSCillator:SOURce 

SENSe:ROSCillator:SOURce:AUTO 

SENSe:ROSCillator:EXTernal:FREQuency 

Ɏɨɪɦɚɬ ɞɚɧɧɵɯ  
 

ɏɪɚɧɟɧɢɟ ɞɚɧɧɵɯ  
 

ɋɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ 

ɇɟ ɢɡɦɟɧɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ  
ɩɪɟɞɵɞɭɳɟɣ ɭɫɬɚɧɨɜɤɢ 

ɇɟ ɢɡɦɟɧɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ  
ɩɪɟɞɵɞɭɳɟɣ ɭɫɬɚɧɨɜɤɢ 

ɇɟ ɢɡɦɟɧɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ  
ɩɪɟɞɵɞɭɳɟɣ ɭɫɬɚɧɨɜɤɢ 

ɉɨɞɫɢɫɬɟɦɚ FORMat 
 

ɉɨɞɫɢɫɬɟɦɚ DATA 
 

ɉɨɞɫɢɫɬɟɦɚ STATus 

 

3.6.1 ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɚɧɞ MEASure 

ɂɡɦɟɪɟɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɤɨɦɚɧɞɵ ɢɡ ɩɨɞɫɢɫɬɟɦɵ MEASure, ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɦɟɪɟ ɢɫɩɨɥɧɟɧɢɹ ɤɨ-

ɦɚɧɞɵ ɢ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɩɚɪɚɦɟɬɪɚɯ, ɡɚɞɚɧɧɵɯ ɫɢɧɬɚɤɫɢɫɨɦ ɤɨɦɚɧɞɵ. Ɋɟɡɭɥɶɬɚɬɵ ɩɨɫɵɥɚɸɬɫɹ ɜ ɛɭ-
ɮɟɪ ɜɵɜɨɞɚ. 

ɇɚɩɪɢɦɟɪ, ɤɨɦɚɧɞɚ Measure: 

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

ɜɵɩɨɥɧɹɟɬ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɨɠɢɞɚɟɦɨɝɨ ɫɢɝɧɚɥɚ ɫ ɱɚɫɬɨɬɨɣ 60 Ƚɰ ɜ ɤɚɧɚɥɟ 1 ɫ ɪɚɡɪɟɲɟɧɢɟɦ 5 
ɪɚɡɪɹɞɨɜ (1 ɦȽɰ). ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɱɚɫɬɨɬɨɦɟɪɚ (ɤɨɧɮɢɝɭɪɚɰɢɹ ɜɯɨɞɨɜ, ɢɫɬɨɱɧɢɤɢ ɡɚɩɭɫɤɚ ɢ 

ɬ.ɩ.) ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɡɧɚɱɟɧɢɹ, ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ ɞɥɹ ɞɚɧɧɨɣ ɤɨɦɚɧɞɵ MEASure, ɢɥɢ ɨɫɬɚɸɬɫɹ 

ɧɟɢɡɦɟɧɧɵɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɧɟɟ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ. 

ɉɨɫɤɨɥɶɤɭ ɢɡɦɟɪɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ, ɢɡɦɟɧɟɧɢɹ ɜ ɤɨɧɮɢɝɭɪɚɰɢɢ ɱɚɫɬɨɬɨɦɟɪɚ ɨɝɪɚ-
ɧɢɱɟɧɵ ɩɚɪɚɦɟɬɪɚɦɢ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬɫɹ ɜ ɤɨɦɚɧɞɟ. 

3.6.2 ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɚɧɞ CONFigure 

ɂɡɦɟɪɟɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɤɨɦɚɧɞɵ ɢɡ ɩɨɞɫɢɫɬɟɦɵ CONFigure, ɩɨɡɜɨɥɹɸɬ ɩɪɢɦɟɧɹɬɶ ɤɨɦɚɧɞɵ 

ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɱɚɫɬɨɬɨɦɟɪɚ ɩɟɪɟɞ ɢɡɦɟɪɟɧɢɟɦ. ɉɪɟɞɩɨɥɨɠɢɦ, ɤ ɩɪɢɦɟ-
ɪɭ, ɱɬɨ ɬɪɟɛɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ: 

 ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ 

 ɜɧɟɲɧɢɣ ɡɚɩɭɫɤ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɮɪɨɧɬɨɦ 

 ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ = 2 

 ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ (ɨɬɫɱɟɬɨɜ ɧɚ ɤɚɠɞɵɣ ɡɚɩɭɫɤ) = 5 

 ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ = 5 ɦɫ 
Ɂɞɟɫɶ ɧɟɥɶɡɹ ɩɪɢɦɟɧɹɬɶ ɤɨɦɚɧɞɭ MEASure:FREQuency?, ɩɨɫɤɨɥɶɤɭ ɨɧɚ ɧɟɦɟɞɥɟɧɧɨ ɡɚɩɭɫɤɚɟɬ ɢɡ-
ɦɟɪɟɧɢɟ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ ɧɚ "internal", ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ ɧɚ "1" ɢ ɤɨɥɢɱɟ-
ɫɬɜɨ ɜɵɛɨɪɨɤ ɧɚ "1". Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ (ɫɬɪɨɛ-ɫɢɝɧɚɥɚ) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 0,1 ɫ. 
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ɉɪɢɦɟɧɹɹ ɤɨɦɚɧɞɭ CONFigure ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɦɚɧɞɵ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ, ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɤɨɧɮɢ-

ɝɭɪɚɰɢɸ ɞɨ ɧɚɱɚɥɚ ɢɡɦɟɪɟɧɢɹ. ȼ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ ɩɨɤɚɡɚɧɵ ɤɨɦɚɧɞɵ ɜ ɫɨɤɪɚɳɟɧɧɨɣ ɮɨɪɦɟ: 

//ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɱɚɫɬɨɬɨɦɟɪ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɵ  

//ɢɡɦɟɧɢɬɶ ɩɚɪɚɦɟɬɪɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɞɚɧɧɵɯ ɤɨɦɚɧɞɨɣ CONFigure  

CONF:FREQ 1.0E6, (@2)  

TRIG:SOUR EXT  

TRIG:SLOP POS  

TRIG:COUN 2  

SAMP:COUN 5  

SENS:FREQ:GATE:TIME 0.005  

SENS:FREQ:GATE:SOUR TIME  

INIT  

ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɚɧɞɵ Configure? 

Ʉɨɦɚɧɞɚ CONFigure? ɜɵɜɨɞɢɬ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɮɭɧɤɰɢɸ, ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɧɭɸ ɩɨɫɥɟɞɧɟɣ ɩɨɫɥɚɧɧɨɣ 

ɧɚ ɩɪɢɛɨɪ ɤɨɦɚɧɞɨɣ CONFigure ɢɥɢ MEASure?. ɉɨɫɵɥɤɚ ɤɨɦɚɧɞɵ CONFigure? ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ 

ɢ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɜɵɡɵɜɚɟɬ ɨɲɢɛɤɭ ɤɨɧɮɥɢɤɬɚ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɩɨɫɥɚɧɚ ɤɨ-

ɦɚɧɞɚ CONFigure ɢɥɢ MEASure?. 

ɇɚɩɪɢɦɟɪ, ɤɨɦɚɧɞɵ 

CONF:FREQ 1.0E6, (@2)  

CONF?  

ɜɵɜɨɞɹɬ ɫɬɪɨɤɭ (ɜɤɥɸɱɚɹ ɤɚɜɵɱɤɢ): 

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

ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɮɭɧɤɰɢɸ, ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ, (ɪɚɫɱɟɬɧɨɟ) ɪɚɡɪɟɲɟɧɢɟ ɢ ɤɚɧɚɥ. ȿɫɥɢ ɜ ɤɨ-

ɦɚɧɞɟ CONFigure ɢɥɢ MEASure ɧɟ ɡɚɞɚɧ ɧɨɦɟɪ ɤɚɧɚɥɚ, ɬɨ ɨɧ ɧɟ ɜɤɥɸɱɚɟɬɫɹ ɜ ɫɬɪɨɤɭ ɜɵɜɨɞɚ. 
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3.7  ɂɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ ɢ ɩɟɪɢɨɞɚ 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ, ɩɟɪɢɨɞɚ ɢ ɨɬɧɨɲɟɧɢɹ ɱɚɫɬɨɬ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜ ɞɚɥɶɧɟɣɲɢɯ ɩɪɢɦɟɪɚɯ ɤɨɦɚɧɞɵ SCPI ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɤɚɱɟɫɬɜɟ ɜɜɟɞɟɧɢɹ ɜ ɩɪɨ-
ɰɟɞɭɪɵ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ. ȼ ɷɬɢɯ ɩɪɢɦɟɪɚɯ ɦɨɝɭɬ ɛɵɬɶ ɤɨɦɚɧɞɵ, ɤɨɬɨɪɵɟ ɡɚɞɚɸɬ ɩɪɢɧɹɬɵɟ ɩɨ 
ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɹ. Эɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɷɬɢɯ ɤɨɦɚɧɞ ɞɥɹ ɪɟɚɥɶɧɨɝɨ ɩɪɢ-
ɦɟɧɟɧɢɹ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɋɩɪɚɜɨɱɧɢɤɭ ɩɪɨɝɪɚɦɦɢɫɬɚ ("Program-
mer's Reference") ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ Agilent 53210A/53220A/ 53230A Product Reference. 

3.7.1 ɂɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ 

 

ɋɬɚɧɞɚɪɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ ɢɥɥɸɫɬɪɢɪɭɟɬ ɪɢɫ. 3-1. 
 

 

 Ɋɢɫ. 3-1 ɋɬɚɧɞɚɪɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ 
 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

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

[,{<resolution>|MINimum|MAXimum|DEFault}]][,<channel>]  

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

[,{<resolution>|MINimum|MAXimum|DEFault}]][,<channel>]  

– Ɂɞɟɫɶ expected – ɷɬɨ ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ, ɚ resolution – ɷɬɨ ɠɟ-

ɥɚɟɦɨɟ ɪɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ ɱɚɫɬɨɬɵ ɜ ɝɟɪɰɚɯ. Ⱦɢɚɩɚɡɨɧɵ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ: 
expected (ɤɚɧɚɥɵ 1 ɢ 2): 0,1 Ƚɰ ÷ 350 ɆȽɰ (ɩɨ ɭɦɨɥɱɚɧɢɸ = 10 ɆȽɰ) 

expected (ɤɚɧɚɥ 3, ɨɩɰɢɹ 106): 100 ɆȽɰ ÷ 6,0 ȽȽɰ (ɩɨ ɭɦɨɥɱɚɧɢɸ = 500 ɆȽɰ) 

expected (ɤɚɧɚɥ 3, ɨɩɰɢɹ 115): 300 ɆȽɰ ÷ 15 ȽȽɰ (ɩɨ ɭɦɨɥɱɚɧɢɸ = 500 ɆȽɰ) 

resolution (ɜɫɟ ɤɚɧɚɥɵ): 1.0ȿ-15 × expected ÷ 1.0ȿ-5 × expected  

(ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɟ resolution ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ 0,1 ɫ) 
– Ɂɞɟɫɶ channel – ɷɬɨ ɤɚɧɚɥ ɱɚɫɬɨɬɨɦɟɪɚ 1, 2 ɢɥɢ 3, ɭɤɚɡɚɧɧɵɣ ɤɚɤ (@1), (@2) ɢɥɢ (@3). 
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ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ 

// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ MEASure? ɢɡɦɟɪɢɬɶ ɱɚɫɬɨɬɭ ɫɢɝɧɚɥɚ 20 МȽɰ  

// ɫ ɪɚɡɪɟɲɟɧɢɟɦ 0,1 Ƚɰ  

*RST // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:FREQ? 20E6, 0.1, (@1)  

 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure ɢɡɦɟɪɢɬɶ ɱɚɫɬɨɬɭ ɫɢɝɧɚɥɚ 20 МȽɰ  

// ɫ ɪɚɡɪɟɲɟɧɢɟɦ 0,1 Ƚɰ, ɫɧɹɬɶ 10 ɨɬɫɱɟɬɨɜ   

*RST // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:FREQ 20E6, 0.1, (@1)  
 SAMP:COUN 10 // ɫɧɹɬɶ 10 ɨɬɫɱɟɬɨɜ  

READ?  

 
ɉɪɢɦɟɱɚɧɢɟ: 
Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 5 ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ ɜ ɨɬɧɨɲɟɧɢɢ ɡɚɩɭɫɤɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ ɧɚ ɤɚɠɞɨɟ ɫɨɛɵ-
ɬɢɟ ɡɚɩɭɫɤɚ (ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ). 

3.7.2 ɂɡɦɟɪɟɧɢɟ ɨɬɧɨɲɟɧɢɹ ɱɚɫɬɨɬ 
ɂɡɦɟɪɟɧɢɟ ɨɬɧɨɲɟɧɢɹ ɱɚɫɬɨɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɡɦɟɪɟɧɢɟ ɞɜɭɯ ɫɢɝɧɚɥɨɜ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɨɛɵɱɧɨ 
ɫɥɭɠɢɬ ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɨɝɨ ɫɢɝɧɚɥɚ (ɪɢɫ. 3-2). Эɬɢ ɫɢɝɧɚɥɵ ɦɨɝɭɬ ɢɦɟɬɶ ɪɚɡɥɢɱɧɭɸ ɮɨɪɦɭ. Ɉɧɢ ɦɨɝɭɬ 
ɩɨɞɚɜɚɬɶɫɹ ɧɚ ɥɸɛɭɸ ɤɨɦɛɢɧɚɰɢɸ ɞɜɭɯ ɤɚɧɚɥɨɜ ɱɚɫɬɨɬɨɦɟɪɚ. 

 

 Ɋɢɫ. 3-2 ɂɡɦɟɪɟɧɢɟ ɨɬɧɨɲɟɧɢɹ ɱɚɫɬɨɬ ɞɜɭɯ ɫɢɝɧɚɥɨɜ 
 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɨɬɧɨɲɟɧɢɹ ɱɚɫɬɨɬ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

MEASure:FREQuency:RATio? [{<expected>|MINimum|MAXimum|  

DEFault} [,{<resolution>|MINimum|MAXimum|DEFault}]]  

[,<channel_pair>]  

CONFigure:FREQuency:RATio [{<expected>|MINimum|MAXimum|  

DEFault} [,{<resolution>|MINimum|MAXimum|DEFault}]]  

[,<channel_pair>]  

– Ɂɞɟɫɶ expected – ɷɬɨ ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɲɟɧɢɹ ɱɚɫɬɨɬ ɞɜɭɯ ɫɢɝɧɚɥɨɜ; resolution – 

ɷɬɨ ɠɟɥɚɟɦɨɟ ɪɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ ɨɬɧɨɲɟɧɢɹ. Ⱦɢɚɩɚɡɨɧɵ ɢɡɦɟɧɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ: 
expected (Ch1/Ch2, Ch2/Ch1): 2.8ȿ-10 ÷ 3.5ȿ+9 

expected (Ch1/Ch3, Ch2/Ch3 – ɨɩɰɢɹ 106): 1.6ȿ-11 ÷ 3.5  

expected (Ch1/Ch3, Ch2/Ch3 – ɨɩɰɢɹ 115): 6.6ȿ-12 ÷ 1.2 

expected (Ch3/Ch1, Ch3/Ch2 – ɨɩɰɢɹ 106): 0,28 ÷ 6.0ȿ10 

expected (Ch3/Ch1, Ch3/Ch2 – ɨɩɰɢɹ 115): 0,85 ÷ 15.0ȿ10 

Канал числителя 

Канал знаменателя 
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resolution (ɜɫɟ ɤɚɧɚɥɵ): 1.0ȿ-15 × expected ÷ 1.0ȿ-5 × expected  

(ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɟ resolution ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ 0,1 ɫ) 
– ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ channel_pair:  

(@1),(@2)|(@2),(@1)|(@1),(@3)|(@3),(@1)|(@2),(@3)|(@3),(@2).  

ɉɟɪɜɵɣ ɤɚɧɚɥ ɜ ɩɚɪɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɱɢɫɥɢɬɟɥɶ, ɜɬɨɪɨɣ ɤɚɧɚɥ – ɡɧɚɦɟɧɚɬɟɥɶ.  
ɉɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɟ channel_pair ɫɨɫɬɚɜɥɹɟɬ  (@1),(@2). 

ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɹ ɨɬɧɨɲɟɧɢɹ ɱɚɫɬɨɬ 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ MEASure? ɢɡɦɟɪɢɬɶ ɨɠɢɞɚɟɦɨɟ ɨɬɧɨɲɟɧɢɟ 1:1  

// ɫ ɪɚɡɪɟɲɟɧɢɟɦ ɢɧɞɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ 6 ɪɚɡɪɹɞɨɜ  

*RST // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:FREQ:RAT? 1, 1.0E-6, (@1),(@2)  

 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure ɢɡɦɟɪɢɬɶ ɨɠɢɞɚɟɦɨɟ ɨɬɧɨɲɟɧɢɟ 1:1   

// ɫ ɪɚɡɪɟɲɟɧɢɟɦ ɢɧɞɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ 9 ɪɚɡɪɹɞɨɜ   

*RST // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:FREQ:RAT 1, 1.0E-9, (@1),(@2)  

 INP:LEV 1.5  // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ 1,5 ȼ (ɤɚɧɚɥ 1)  

 INP2:LEV 1.5  // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ 1,5 ȼ (ɤɚɧɚɥ 2)  

READ?  

 
ɉɪɢɦɟɱɚɧɢɹ: 

1. Ʉɨɥɢɱɟɫɬɜɨ ɪɚɡɪɹɞɨɜ ɢɧɞɢɤɚɰɢɢ ɜ ɷɬɢɯ ɩɪɢɦɟɪɚɯ ɡɚɞɚɟɬɫɹ ɩɚɪɚɦɟɬɪɨɦ resolution (1.0E-6, 
1.0E-9). ɉɪɚɤɬɢɱɟɫɤɢ ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɥɢɱɟɫɬɜɭ ɪɚɡɪɹɞɨɜ. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ 
ɩɨɞɪɚɡɞɟɥɭ 5.3.2 ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɫɨɨɬɧɨɲɟɧɢɢ ɦɟɠɞɭ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ ɢ 
ɪɚɡɪɟɲɟɧɢɟɦ ɢɧɞɢɤɚɰɢɢ. 

2. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 4 ɡɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɨɪɨɝɨɜɵɯ ɭɪɨɜɧɹɯ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɨ 
ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɬɪɚɤɬɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 

3.7.3 ɂɡɦɟɪɟɧɢɟ ɩɟɪɢɨɞɚ 

 

ɋɬɚɧɞɚɪɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɩɟɪɢɨɞɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 3.3. 

 

 Ɋɢɫ. 3-3 ɋɬɚɧɞɚɪɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɩɟɪɢɨɞɚ 
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Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɩɟɪɢɨɞɚ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

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

[,{<resolution>|MINimum|MAXimum|DEFault}]][,<channel>]  

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

[,{<resolution>|MINimum|MAXimum|DEFault}]][,<channel>]  

– Ɂɞɟɫɶ expected – ɷɬɨ ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɲɟɧɢɹ ɱɚɫɬɨɬ ɞɜɭɯ ɫɢɝɧɚɥɨɜ; resolution – 

ɷɬɨ ɠɟɥɚɟɦɨɟ ɪɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ ɜ ɫɟɤɭɧɞɚɯ. Ⱦɢɚɩɚɡɨɧɵ ɢɡɦɟɧɟɧɢɹ ɩɚ-
ɪɚɦɟɬɪɨɜ: 
expected (ɤɚɧɚɥɵ 1 ɢ 2): 2,8 ɧɫ ÷ 10 ɫ (ɩɨ ɭɦɨɥɱɚɧɢɸ = 100 ɧɫ) 
expected (ɤɚɧɚɥ 3, ɨɩɰɢɹ 106): 160 ɩɫ ÷ 10 ɧɫ (ɩɨ ɭɦɨɥɱɚɧɢɸ = 2 ɧɫ) 
expected (ɤɚɧɚɥ 3, ɨɩɰɢɹ 115): 66 ɩɫ ÷ 3,33 ɧɫ (ɩɨ ɭɦɨɥɱɚɧɢɸ = 2 ɩɫ) 

resolution (ɜɫɟ ɤɚɧɚɥɵ): ɨɬ 1.0ȿ-15 × expected ɞɨ 1.0ȿ-5 × expected  

(ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɟ resolution ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɰɢɢ 0,1 ɫ) 
– Ɂɞɟɫɶ channel – ɷɬɨ ɤɚɧɚɥ ɱɚɫɬɨɬɨɦɟɪɚ 1, 2 ɢɥɢ 3, ɭɤɚɡɚɧɧɵɣ ɤɚɤ (@1), (@2) ɢɥɢ (@3). 

ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɹ ɩɟɪɢɨɞɚ 

// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ MEASure? ɢɡɦɟɪɢɬɶ ɩɟɪɢɨɞ ɫɢɝɧɚɥɚ 100 ɧɫ (10 МȽɰ)  

// ɫ ɪɚɡɪɟɲɟɧɢɟɦ ɢɧɞɢɤɚɰɢɢ 12 ɪɚɡɪɹɞɨɜ  

*RST // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:PER? 100E-9, 1E-12, (@1)  

 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure ɢɡɦɟɪɢɬɶ ɩɟɪɢɨɞ ɫɢɝɧɚɥɚ 100 ɧɫ (10 МȽɰ)  

// ɫ ɪɚɡɪɟɲɟɧɢɟɦ ɢɧɞɢɤɚɰɢɢ 12 ɪɚɡɪɹɞɨɜ  

*RST // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

SYST:TIM 1.0   // ɩɪɟɞɟɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɢɡɦɟɪɟɧɢɹ 1 ɫ  

CONF:FREQ 100E-9, 1E-12, (@1)  

SAMP:COUN 10  // ɫɧɹɬɶ 10 ɨɬɫɱɟɬɨɜ  

READ?  

 
ɉɪɢɦɟɱɚɧɢɹ: 

1. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 5.3.2 ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɫɨɨɬɧɨɲɟɧɢɢ ɦɟɠɞɭ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɜɪɟɦɟɧ-
ɧɨɣ ɫɟɥɟɤɰɢɢ ɢ ɪɚɡɪɟɲɟɧɢɟɦ ɢɧɞɢɤɚɰɢɢ. 

2. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 4 ɡɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɨɪɨɝɨɜɵɯ ɭɪɨɜɧɹɯ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɨ 
ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɬɪɚɤɬɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 
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3.7.4 ɂɡɦɟɪɟɧɢɹ ɫ ɜɪɟɦɟɧɧɵɦɢ ɦɟɬɤɚɦɢ (Time Stamp) 

 

ɉɪɢ ɷɬɢɯ ɢɡɦɟɪɟɧɢɹɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɟɝɢɫɬɪɚɰɢɹ ɦɨɦɟɧɬɨɜ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɨɛɵɬɢɣ (ɮɪɨɧɬɨɜ ɫɢɝɧɚɥɚ) 
ɜɨ ɜɯɨɞɧɵɯ ɤɚɧɚɥɚɯ ɱɚɫɬɨɬɨɦɟɪɚ. ɉɪɢɦɟɪ ɢɡɦɟɪɟɧɢɣ ɫ ɜɪɟɦɟɧɧɵɦɢ ɦɟɬɤɚɦɢ ɦɟɠɞɭ ɮɪɨɧɬɚɦɢ ɜɯɨɞ-
ɧɨɝɨ ɫɢɝɧɚɥɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 3-4. (Эɬɨɬ ɜɢɞ ɢɡɦɟɪɟɧɢɣ ɪɟɚɥɢɡɭɟɬ ɬɨɥɶɤɨ ɱɚɫɬɨɬɨɦɟɪ 53230Ⱥ). 

 

 Ɋɢɫ. 3-4 ɋɨɛɵɬɢɹ ɫ ɦɟɬɤɚɦɢ ɜɪɟɦɟɧɢ ɜ ɤɚɧɚɥɟ ɱɚɫɬɨɬɨɦɟɪɚ 
 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɫ ɜɪɟɦɟɧɧɵɦɢ ɦɟɬɤɚɦɢ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

MEASure:ARRay:TSTamp? [(<count>) [,<channel>]]  

CONFigure:ARRay:TSTamp [(<count>) [,<channel>]]  

[SENSe:]TSTamp:RATE {<rate>|MINimum|MAXimum|DEFault}  

[SENSe:]TSTamp:RATE? [{MINimum| MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– Ɂɞɟɫɶ (count) ɹɜɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɜɵɜɨɞɢɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ (ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ 
ɧɚ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ). ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨɥɠɧɨ ɡɚɤɥɸɱɚɬɶɫɹ ɜ ɫɤɨɛɤɢ. ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɡɧɚɱɟ-

ɧɢɟ TRIGger:COUNt ɜɫɟɝɞɚ ɪɚɜɧɨ 1 ɞɥɹ ɤɚɠɞɨɣ ɩɨɞɚɜɚɟɦɨɣ ɤɨɦɚɧɞɵ READ? ɢɥɢ INITiate. 

– Ɂɞɟɫɶ channel – ɷɬɨ ɤɚɧɚɥ ɱɚɫɬɨɬɨɦɟɪɚ 1, 2 ɢɥɢ 3, ɭɤɚɡɚɧɧɵɣ ɤɚɤ (@1), (@2) ɢɥɢ (@3). 

– Ɂɞɟɫɶ rate – ɷɬɨ ɱɚɫɬɨɬɚ, ɫ ɤɨɬɨɪɨɣ ɝɟɧɟɪɢɪɭɸɬɫɹ ɨɬɫɱɟɬɵ ɦɟɬɨɤ ɜɪɟɦɟɧɢ. Ɂɧɚɱɟɧɢɹ rate ɦɨɝɭɬ 
ɛɵɬɶ ɫɥɟɞɭɸɳɢɦɢ: 10.0E3, 100E3, 800E3 ɢ 1.0E6. Ɋɟɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɡɚɜɢɫɢɬ ɨɬ 
ɱɚɫɬɨɬɵ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨ-

ɪɚ ɤɨɦɚɧɞɨɣ SYSTem:PREset ɢɥɢ ɤɥɚɜɢɲɟɣ Preset ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 1.0ȿ6. 

Масштабный êоэффициент = 1  Масштабный êоэффициент = 10 

Событие 

Масштабный êоэффициент = 2 

Метêа времени Метêа времени 

Метêа времени 
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ɉɪɢɦɟɪ ɢɡɦɟɪɟɧɢɹ ɫ ɜɪɟɦɟɧɧɵɦɢ ɦɟɬɤɚɦɢ 

// ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɱɚɫɬɨɬɨɦɟɪ ɧɚ 200 ɢɡɦɟɪɟɧɢɣ ɫ ɦɟɬɤɚɦɢ ɜɪɟɦɟɧɢ  

*RST // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

SYST:TIM 1.0   // ɩɪɟɞɟɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ 1 ɫ  

CONF:ARR:TST (200), (@1)  

INP:COUP DC  // ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  

INP:IMP 50   // ɭɫɬɚɧɨɜɢɬɶ ɢɦɩɟɞɚɧɫ 50 Оɦ  

INP:LEV 1   // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ 1 ȼ  

INP:SLOP POS  // ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ ɦɟɬɨɤ ɜɪɟɦɟɧɢ  

SENS:TST:RATE 1E6 // ɱɚɫɬɨɬɚ ɦɟɬɨɤ ɜɪɟɦɟɧɢ 1 МȽɰ  

INIT    // ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɬɶ ɢ ɫɧɢɦɚɬɶ ɨɬɫɱɟɬɵ  

*WAI    // ɠɞɚɬɶ ɡɚɜɟɪɲɟɧɢɹ ɢɡɦɟɪɟɧɢɣ  

// ɩɟɪɟɧɟɫɬɢ ɨɬɫɱɟɬɵ ɢɡ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɜ ɮɚɣɥ ɜ ɤɨɪɧɟɜɨɣ  

// ɞɢɪɟɤɬɨɪɢɢ ɧɚ USB-ɧɚɤɨɩɢɬɟɥɟ  

MMEM:STOR:DATA RDG_STORE, "USB:\ts_data.csv"  

 
ɉɪɢɦɟɱɚɧɢɹ 

1. ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɫɧɢɦɚɸɬɫɹ 200 ɨɬɫɱɟɬɨɜ ɦɟɬɨɤ ɜɪɟɦɟɧɢ ɫ ɱɚɫɬɨɬɨɣ 1 ɆȽɰ ɢ ɡɚɧɨɫɹɬɫɹ ɜ ɩɚɦɹɬɶ 
ɨɬɫɱɟɬɨɜ ɱɚɫɬɨɬɨɦɟɪɚ. Ɂɚɬɟɦ ɷɬɢ ɨɬɫɱɟɬɵ ɡɚɩɢɫɵɜɚɸɬɫɹ ɧɚ USB-ɧɚɤɨɩɢɬɟɥɶ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɣ ɤ 
ɩɨɪɬɭ USB "host" ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɜ ɮɨɪɦɚɬɟ ɡɧɚɱɟɧɢɣ, ɪɚɡɞɟɥɹɟɦɵɯ ɡɚɩɹɬɨɣ (CSV), ɩɨ ɨɞɧɨ-
ɦɭ ɪɟɡɭɥɶɬɚɬɭ ɢɡɦɟɪɟɧɢɹ ɜ ɫɬɪɨɤɟ ɮɨɪɦɚɬɚ ASCII. 

2. Ⱦɚɧɧɵɟ, ɜɵɜɨɞɢɦɵɟ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɡɦɟɪɟɧɢɣ ɫ ɦɟɬɤɚɦɢ ɜɪɟɦɟɧɢ, ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɦɚɫɲɬɚɛɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ, ɫɥɟɞɭɸɳɢɣ ɡɚ ɡɧɚɱɟɧɢɹɦɢ ɦɟɬɨɤ ɜɪɟɦɟɧɢ (ɜ ɫɟɤɭɧɞɚɯ). Ɇɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɢɨɞɨɜ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɤɚɠɞɭɸ ɦɟɬɤɭ ɜɪɟɦɟɧɢ. Ɉɧ ɭɜɟɥɢ-
ɱɢɜɚɟɬɫɹ, ɤɨɝɞɚ ɱɚɫɬɨɬɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɶɲɟ ɡɚɞɚɧɧɨɣ ɱɚɫɬɨɬɵ ɦɟɬɨɤ ɜɪɟɦɟɧɢ. 
Ɂɧɚɱɟɧɢɹ ɦɟɬɨɤ ɜɪɟɦɟɧɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɥɢɛɨ ɩɟɪɢɨɞ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ (ɦɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢ-
ɟɧɬ = 1, ɤɨɝɞɚ ɱɚɫɬɨɬɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɱɚɫɬɨɬɭ ɦɟɬɨɤ ɜɪɟɦɟɧɢ), ɥɢɛɨ ɪɟɡɭɥɶɬɚɬ ɭɦ-
ɧɨɠɟɧɢɹ ɩɟɪɢɨɞɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɦɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

 ɇɚɩɪɢɦɟɪ, ɩɪɢ ɱɚɫɬɨɬɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 10 ɆȽɰ ɢ ɱɚɫɬɨɬɟ ɦɟɬɨɤ ɜɪɟɦɟɧɢ 1 ɆȽɰ ɦɚɫɲɬɚɛɧɵɣ ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɜɟɧ 11. Ⱦɚɧɧɵɟ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ ɞɨɥɠɧɵ ɩɪɟɞɫɬɚɜɥɹɬɶɫɹ ɜ ɜɢɞɟ: 

1.10000000E+01 (ɦɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ: 11 ɩɟɪɢɨɞɨɜ ɧɚ ɤɚɠɞɭɸ ɦɟɬɤɭ ɜɪɟɦɟɧɢ) 

1.10077637E-06  (1-ɹ ɦɟɬɤɚ ɜɪɟɦɟɧɢ = ɩɟɪɢɨɞ ɫɢɝɧɚɥɚ × ɦɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ) 
1.09963867E-06  (2-ɹ ɦɟɬɤɚ ɜɪɟɦɟɧɢ = ɩɟɪɢɨɞ ɫɢɝɧɚɥɚ × ɦɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ) 
1.10005859E-06    . 

1.09999023E-06     . 

1.09988770E-06     . 

1.10017578E-06     . 

Дɟɥɟɧɢɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɧɨɣ ɦɟɬɤɢ ɧɚ ɦɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɚɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɢɨɞ 

ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ (ɧɚɩɪɢɦɟɪ: 1.10077637E-06 / 11 = 1.00070579E-7). 

3. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 4 ɡɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɨɪɨɝɨɜɵɯ ɭɪɨɜɧɹɯ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɨ 
ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɬɪɚɤɬɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 
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3.8  ɂɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɢɡɦɟɪɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɜɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: ɨɞɧɨ- ɢ ɞɜɭɯɤɚɧɚɥɶɧɵɟ ɢɡ-
ɦɟɪɟɧɢɹ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ, ɢɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɢ ɫɩɚɞɚ, ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɨɜ, ɤɨ-
ɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ ɢɦɩɭɥɶɫɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɮɚɡɵ ɢ ɨɞɢɧɚɪɧɨɝɨ ɩɟɪɢɨɞɚ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜ ɞɚɥɶɧɟɣɲɢɯ ɩɪɢɦɟɪɚɯ ɤɨɦɚɧɞɵ SCPI ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɤɚɱɟɫɬɜɟ ɜɜɟɞɟɧɢɹ ɜ ɩɪɨ-
ɰɟɞɭɪɵ ɢɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. ȼ ɷɬɢɯ ɩɪɢɦɟɪɚɯ ɦɨɝɭɬ ɛɵɬɶ ɤɨɦɚɧɞɵ, ɤɨɬɨɪɵɟ ɡɚɞɚɸɬ 
ɩɪɢɧɹɬɵɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɹ. Эɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɷɬɢɯ ɤɨɦɚɧɞ ɞɥɹ ɪɟ-
ɚɥɶɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɋɩɪɚɜɨɱɧɢɤɭ ɩɪɨɝɪɚɦɦɢɫɬɚ 
("Programmer's Reference") ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ Agilent 53210A/53220A/ 53230A Product Reference. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɢɡɦɟɪɟɧɢɹɯ ɜɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɤɭɦɟɧ-
ɬɭ Application Note 200-3 “Fundamentals of Time Interval Measurements”, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɢɦɟɟɬɫɹ ɧɚ 
ɷɬɨɦ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ. 

3.8.1 ɂɡɦɟɪɟɧɢɟ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ 

 

Ɂɞɟɫɶ ɢɡɦɟɪɹɟɬɫɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɪɟɦɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɦɟɠɞɭ ɞɜɭɦɹ ɫɨɛɵɬɢɹɦɢ ɢɥɢ ɮɪɨɧɬɚɦɢ ɪɚɡ-
ɧɵɯ ɫɢɝɧɚɥɨɜ ɥɢɛɨ ɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. Ɍɢɩɢɱɧɨɟ ɞɜɭɯɤɚɧɚɥɶɧɨɟ ɢɡɦɟɪɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɩɨɤɚɡɚɧɨ 
ɧɚ ɪɢɫ. 3-5. 

 

 Ɋɢɫ. 3-5 Ⱦɜɭɯɤɚɧɚɥɶɧɨɟ ɢɡɦɟɪɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ 
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Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

MEASure:TINTerval? [<channel_pair>]  

CONFigure:TINTerval [<channel(s)>]  

– Ɂɞɟɫɶ channel_pair  – ɷɬɨ ɩɚɪɚ ɤɚɧɚɥɨɜ ɜ ɜɢɞɟ:(@1),(@2)|(@2),(@1).  

– Ɂɞɟɫɶ channel(s) – ɷɬɨ ɦɨɠɟɬ ɛɵɬɶ ɩɚɪɚ ɤɚɧɚɥɨɜ ɢɥɢ ɨɞɢɧ ɤɚɧɚɥ ɜ ɜɢɞɟ: 

(@1),(@2) | (@2),(@1) | (@1)|(@2)  

ȼɯɨɞɧɵɟ ɤɚɧɚɥɵ ɩɨ ɭɦɨɥɱɚɧɢɸ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɵ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɭɫɬɚɧɨɜɤɭ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ 
ɧɚ 50% ɩɪɢ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ. 

ɉɪɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɢɡɦɟɪɟɧɢɣ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɩɭɫɤɚ ɢ 
ɨɫɬɚɧɨɜɚ, ɮɪɨɧɬ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɢ ɡɚɞɟɪɠɤɭ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ: 

INPut{1|2}:LEVel{1|2} ɢɥɢ INPut{1|2}:LEVel{1|2}:RELative  

INPut{1|2}:SLOPe{1|2}  

SENSe:GATE:STOP:HOLDoff:SOURce  

ɂɡɦɟɪɟɧɢɹ, ɜɵɩɨɥɧɟɧɧɵɟ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɯɨɬɹ ɛɵ ɨɞɧɨɣ ɢɡ ɷɬɢɯ ɭɫɬɚɧɨɜɨɤ, ɞɚɸɬ ɪɟɡɭɥɶɬɚɬ, ɛɥɢɡɤɢɣ ɤ 
ɧɭɥɸ, ɩɨɫɤɨɥɶɤɭ ɢɡɦɟɪɟɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɢ ɫɪɚɡɭ ɠɟ ɡɚɜɟɪɲɚɟɬɫɹ ɧɚ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ. 

ɉɪɢɦɟɪ ɞɜɭɯɤɚɧɚɥɶɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ 

// ɭɫɬɚɧɨɜɢɬɶ ɤɨɦɚɧɞɨɣ CONFigure ɩɚɪɚɦɟɬɪɵ 2-ɤɚɧɚɥɶɧɨɝɨ ɢɡɦɟɪɟɧɢɹ  

// ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ - ɩɭɫɤ ɩɨ ɤɚɧɚɥɭ 1, ɨɫɬɚɧɨɜ ɩɨ ɤɚɧɚɥɭ 2  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

SYST:TIM 5.0  // ɭɫɬɚɧɨɜɢɬɶ ɩɪɟɞɟɥɶɧɭɸ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ 5 ɫ  

CONF:TINT (@1), (@2) // ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ 2-ɤɚɧɚɥɶɧɨɟ ɢɡɦɟɪɟɧɢɟ  

INP1:LEV:AUTO ON // ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɚɜɬ. ɭɫɬɚɧɨɜɤɭ ɩɨɪɨɝɚ ɜ ɤɚɧɚɥɟ 1  

INP2:LEV:AUTO ON // ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɚɜɬ. ɭɫɬɚɧɨɜɤɭ ɩɨɪɨɝɚ ɜ ɤɚɧɚɥɟ 2  

INP1:LEV1:REL 10 // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɜ ɤɚɧɚɥɟ 1 ɧɚ 10%  

INP2:LEV1:REL 10 // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɜ ɤɚɧɚɥɟ 2 ɧɚ 10%  

INP1:SLOP POS    // ɧɚɱɚɬɶ ɢɡɦɟɪɟɧɢɟ ɧɚ ɧɚɪɚɫɬɚɸɳɟɦ ɮɪɨɧɬɟ ɜ ɤɚɧɚɥɟ 1  

INP2:SLOP POS // ɨɫɬɚɧɨɜɢɬɶ ɢɡɦɟɪɟɧɢɟ ɧɚ ɧɚɪɚɫɬɚɸɳɟɦ ɮɪɨɧɬɟ ɜ ɤɚɧɚɥɟ 2  

SENS:GATE:STOP:HOLD:SOUR TIME //ɡɚɞɟɪɠɚɬɶ ɡɚɤɪɵɜɚɧɢɟ ɜɪɟɦ. ɫɟɥɟɤɬɨɪɚ  

SENS:GATE:STOP:HOLD:TIME 200E-9 // ɡɚɞɟɪɠɤɚ ɡɚɤɪɵɜɚɧɢɹ 200 ɧɫ  

SENS:GATE:STAR:SOUR IMM  // ɧɚɱɚɬɶ ɢɡɦɟɪɟɧɢɟ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ  

      // ɫɬɪɨɛɢɪɭɸɳɟɝɨ ɫɢɝɧɚɥɚ  

SENS:GATE:STOP:SOUR IMM  // ɨɫɬɚɧɨɜɢɬɶ ɢɡɦɟɪɟɧɢɟ ɩɨɫɥɟ ɡɚɞɟɪɠɤɢ  

SENS:TINT:GATE:SOUR ADV  // ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ   

      // ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

READ?  

 
ɉɪɢɦɟɱɚɧɢɹ 

1. ȼ ɨɛɨɢɯ ɤɚɧɚɥɚɯ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɮɭɧɤɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɞɥɹ ɡɚɞɚɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɪɨɝɨɜɵɯ ɭɪɨɜɧɟɣ ɜ 10% ɨɬ ɦɟɠɞɭɩɢɤɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɢɝɧɚɥɚ. ɂɡɦɟɪɟɧɢɟ ɧɚɱɢ-
ɧɚɟɬɫɹ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɨɦ (ɧɚɪɚɫɬɚɸɳɟɦ) ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ ɜ ɤɚɧɚɥɟ 1 ɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɩɨɥɨ-
ɠɢɬɟɥɶɧɨɦ ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ ɜ ɤɚɧɚɥɟ 2. 

2. Ɂɞɟɫɶ ɡɚɞɚɧɚ ɡɚɞɟɪɠɤɚ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɠɟɥɚɟɦɵɣ ɧɚɪɚɫɬɚɸɳɢɣ ɮɪɨɧɬ 
ɫɢɝɧɚɥɚ ɜ ɤɚɧɚɥɟ 2 ɢ ɨɛɟɫɩɟɱɢɬɶ ɬɟɦ ɫɚɦɵɦ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ. 

3. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 4 ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɨɪɨɝɨɜɵɯ ɭɪɨɜɧɹɯ ɢ ɮɪɨɧɬɚɯ ɫɢɝɧɚɥɨɜ, ɚ ɬɚɤɠɟ ɤ ɝɥɚɜɟ 
5 ɡɚ ɨɩɢɫɚɧɢɟɦ ɪɚɫɲɢɪɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ. 
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Ɉɞɧɨɤɚɧɚɥɶɧɨɟ ɢɡɦɟɪɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ ɩɨɤɚɡɚɧɨ ɨɞɧɨɤɚɧɚɥɶɧɨɟ ɢɡɦɟɪɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɫ ɫɢɝɧɚɥɨɦ, ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 3-6. 

 

 Ɋɢɫ. 3-6 Ɉɞɧɨɤɚɧɚɥɶɧɨɟ ɢɡɦɟɪɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ 
 

// ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɢɡɦɟɪɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɜ ɤɚɧɚɥɟ 1.   

// ɂɫɩɨɥɶɡɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ "ɩɨ ɭɦɨɥɱɚɧɢɸ", ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɤɨɦɚɧɞɨɣ  

// CONFigure, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɟɯ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɞɚɥɟɟ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:TINT (@1)  

INP:COUP AC // ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  

INP:IMP 50 // ɭɫɬɚɧɨɜɢɬɶ ɢɦɩɟɞɚɧɫ ɧɚ 50 Оɦ  

INP:LEV1 1.0 // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɩɭɫɤɚ ɧɚ 1 ȼ  

INP:LEV2 1.0 // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɨɫɬɚɧɨɜɚ ɧɚ 1 ȼ  

INP:SLOP1 POS // ɧɚɱɚɬɶ ɢɡɦɟɪɟɧɢɟ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɮɪɨɧɬɟ  

INP:SLOP2 NEG // ɨɫɬɚɧɨɜɢɬɶ ɢɡɦɟɪɟɧɢɟ ɧɚ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɮɪɨɧɬɟ  

READ? // ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɬɶ ɩɪɢɛɨɪ ɢ ɫɧɹɬɶ ɨɬɫɱɟɬ  

 
ɉɪɢɦɟɱɚɧɢɟ 

1. ɏɚɪɚɤɬɟɪ ɫɜɹɡɢ ɧɚ ɜɯɨɞɟ ɢ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɭɫɬɚɧɨɜɥɟɧɵ ɬɚɤ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɫɬɚɧɨɜɤɭ ɡɚ-
ɞɚɧɧɵɯ ɩɨɪɨɝɨɜ ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ ɜ ɜɢɞɟ ɚɛɫɨɥɸɬɧɵɯ ɡɧɚɱɟɧɢɣ. ɂɡɦɟɪɟɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɧɚ ɩɨɥɨɠɢ-
ɬɟɥɶɧɨɦ (ɧɚɪɚɫɬɚɸɳɟɦ) ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ ɜ ɤɚɧɚɥɟ 1 ɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɨɬɪɢɰɚɬɟɥɶɧɨɦ (ɫɩɚ-
ɞɚɸɳɟɦ) ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ. 
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3.8.2  ɂɡɦɟɪɟɧɢɟ ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɢ ɜɪɟɦɟɧɢ ɫɩɚɞɚ 

 

ɉɪɢɦɟɪ ɢɡɦɟɪɟɧɢɣ ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɢ ɜɪɟɦɟɧɢ ɫɩɚɞɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 3-7. 
 

 

 Ɋɢɫ. 3-7 ɂɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɢ ɜɪɟɦɟɧɢ ɫɩɚɞɚ 
 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɢ ɜɪɟɦɟɧɢ ɫɩɚɞɚ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

MEASure:RTIMe? [{<lower_ref>|MINimum|MAXimum|DEFault}  

[,{<upper_ref>|MINimum|MAXimum|DEFault}]] [,<channel>]  

CONFigure:RTIMe [{<lower_ref>|MINimum|MAXimum|DEFault}  

[,{<upper_ref>|MINimum|MAXimum| DEFault}]] [,<channel>]  

MEASure:FTIMe? [{<lower_ref>|MINimum|MAXimum|DEFault}  

[,{<upper_ref>|MINimum|MAXimum|DEFault}]] [,<channel>]  

CONFigure:FTIMe [{<lower_ref>|MINimum|MAXimum|DEFault}  

[,{<upper_ref>|MINimum|MAXimum| DEFault}]] [,<channel>]  

– ɉɚɪɚɦɟɬɪɵ lower_ref ɢ upper_ref ɡɚɞɚɸɬ ɤɨɧɬɪɨɥɶɧɵɟ ɭɪɨɜɧɢ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɥɢɛɨ ɜ ɩɪɨ-

ɰɟɧɬɚɯ ɨɬ ɦɟɠɞɭɩɢɤɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɥɢɛɨ ɜ ɜɢɞɟ ɚɛɫɨɥɸɬɧɵɯ ɡɧɚɱɟɧɢɣ. ɑɬɨɛɵ 
ɡɚɞɚɬɶ ɩɪɨɰɟɧɬɧɵɟ ɡɧɚɱɟɧɢɹ ɭɪɨɜɧɟɣ ɨɬɫɱɟɬɚ ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɢ ɫɩɚɞɚ ɨɬ 10% ɞɨ 90%, ɩɪɢ-
ɦɟɧɹɣɬɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɛɟɡ ɫɭɮɮɢɤɫɚ ɢɥɢ ɫ ɫɭɮɮɢɤɫɨɦ PCT (ɧɚɩɪɢɦɟɪ, 30 ɢɥɢ 30 ɊɋɌ). 

ɑɬɨɛɵ ɡɚɞɚɬɶ ɚɛɫɨɥɸɬɧɵɟ ɡɧɚɱɟɧɢɹ ɭɪɨɜɧɟɣ ɨɬɫɱɟɬɚ ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɢ ɫɩɚɞɚ ɜ ɚɦɩɥɢɬɭɞɧɵɯ 
ɞɢɚɩɚɡɨɧɚɯ: 
ɞɢɚɩɚɡɨɧ 5,125 ȼ: ɨɬ –5,125 ȼ ɞɨ +5,125 ȼ  
ɞɢɚɩɚɡɨɧ 51,25 ȼ: ɨɬ –51,25 ȼ ɞɨ +51,25 ȼ  

ɩɪɢɦɟɧɹɣɬɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɫɭɮɮɢɤɫɨɦ V ɢɥɢ MV (ɦɢɥɥɢɜɨɥɶɬ): 100 MV ɢɥɢ .1V (ɡɞɟɫɶ ɞɨ-
ɩɭɫɤɚɸɬɫɹ ɩɪɨɛɟɥɵ). 



Ƚɥɚɜɚ 3: ɂɡɦɟɪɟɧɢɹ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 59 53220Ⱥ/53230Ⱥ 

ȿɫɥɢ ɨɩɭɫɬɢɬɶ ɩɚɪɚɦɟɬɪɵ  lower_ref ɢɥɢ upper_ref ɥɢɛɨ ɭɤɚɡɚɬɶ ɢɯ ɜ ɩɪɨɰɟɧɬɚɯ, ɜɜɨɞɢɬɫɹ ɜ 
ɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. ȿɫɥɢ ɭɤɚɡɚɬɶ ɷɬɢ ɡɧɚɱɟɧɢɹ ɜ ɜɢɞɟ ɚɛɫɨɥɸɬɧɨ-
ɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɨɬɤɥɸɱɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. 

– Ɂɞɟɫɶ channel – ɷɬɨ ɤɚɧɚɥ ɱɚɫɬɨɬɨɦɟɪɚ 1 ɢɥɢ 2, ɭɤɚɡɚɧɧɵɣ ɤɚɤ (@1) ɢɥɢ (@2). 

ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɢ ɫɩɚɞɚ 

// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ MEASure? ɢɡɦɟɪɢɬɶ ɜɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ ɩɪɢ  

// ɤɨɧɬɪɨɥɶɧɵɯ ɭɪɨɜɧɹɯ 20% ɢ 80%  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:RTIM? 20, 80, (@2)  

 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure ɢɡɦɟɪɢɬɶ ɜɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ ɧɚ ɫɟɝɦɟɧɬɟ  

// ɫɢɝɧɚɥɚ ɨɬ -1,75 ȼ ɞɨ +750 ɦȼ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:RTIM -1.75 V, 750 MV, (@1)  

INP:COUP DC // ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  

INP:IMP 50  // ɭɫɬɚɧɨɜɢɬɶ ɢɦɩɟɞɚɧɫ ɧɚ 50 Оɦ  
READ?  

 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ MEASure? ɢɡɦɟɪɢɬɶ ɜɪɟɦɹ ɫɩɚɞɚ ɩɪɢ ɤɨɧɬɪɨɥɶɧɵɯ  

// ɭɪɨɜɧɹɯ 15% ɢ 65%  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:FTIM? 15PCT, 65PCT, (@2)  

 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure ɢɡɦɟɪɢɬɶ ɜɪɟɦɹ ɫɩɚɞɚ ɧɚ ɫɟɝɦɟɧɬɟ  

// ɫɢɝɧɚɥɚ ɨɬ +1,25 ȼ ɞɨ -1,4 ȼ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:FTIM -1.4V, 1.25V, (@1)  

INP:COUP DC // ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  

INP:IMP 50  // ɭɫɬɚɧɨɜɢɬɶ ɢɦɩɟɞɚɧɫ ɧɚ 50 Оɦ  

READ?  

 
ɉɪɢɦɟɱɚɧɢɹ 

1. ɇɢɠɧɢɣ ɢ ɜɟɪɯɧɢɣ ɤɨɧɬɪɨɥɶɧɵɟ ɭɪɨɜɧɢ ɦɨɠɧɨ ɡɚɞɚɬɶ ɤɚɤ ɜ ɩɪɨɰɟɧɬɚɯ, ɬɚɤ ɢ ɜ ɜɢɞɟ ɚɛɫɨɥɸɬɧɵɯ 
ɡɧɚɱɟɧɢɣ ɜ ɥɸɛɨɣ ɢɡ ɤɨɦɚɧɞ CONFigure ɢɥɢ MEASure? . ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɢ 

ɜɪɟɦɟɧɢ ɫɩɚɞɚ ɩɟɪɜɵɦ ɡɚɞɚɟɬɫɹ ɧɢɠɧɢɣ ɤɨɧɬɪɨɥɶɧɵɣ ɭɪɨɜɟɧɶ. 
2. Ⱥɛɫɨɥɸɬɧɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɭɪɨɜɧɢ ɨɬɧɨɫɹɬɫɹ ɤ ɚɦɩɥɢɬɭɞɟ ɫɢɝɧɚɥɚ, ɱɬɨ ɞɨɥɠɧɨ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɭɫ-
ɬɚɧɨɜɤɟ ɯɚɪɚɤɬɟɪɚ ɫɜɹɡɢ ɧɚ ɜɯɨɞɟ ɢ ɜɯɨɞɧɨɝɨ ɢɦɩɟɞɚɧɫɚ. 

3. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 4 ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɫɢɝɧɚɥɶɧɨɝɨ ɬɪɚɤɬɚ, ɜɤɥɸɱɚɹ ɜɵɛɨɪ 
ɯɚɪɚɤɬɟɪɚ ɫɜɹɡɢ ɢ ɭɫɬɚɧɨɜɤɭ ɜɯɨɞɧɨɝɨ ɢɦɩɟɞɚɧɫɚ. 



Ƚɥɚɜɚ 3: ɂɡɦɟɪɟɧɢɹ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 60 53220Ⱥ/53230Ⱥ 

3.8.3  ɂɡɦɟɪɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɨɜ 

 

ɇɚ ɪɢɫ. 3-8 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɢɡɦɟɪɟɧɢɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ. 
 

 

 Ɋɢɫ. 3-8 ɂɡɦɟɪɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ 
 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɤɨɦɚɧɞɵ: 

MEASure:PWIDth? [{<reference>|MINimum|MAXimum|DEFault}][,<channel>]  

CONFigure:PWIDth [{<reference>|MINimum|MAXimum|DEFault}][,<channel>]  

MEASure:NWIDth? [{<reference>|MINimum|MAXimum|DEFault}][,<channel>]  

CONFigure:NWIDth [{<reference>|MINimum|MAXimum|DEFault}][,<channel>]  

– ɉɚɪɚɦɟɬɪ reference ɡɚɞɚɟɬ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ, ɫ ɤɨɬɨɪɨɝɨ ɧɚɱɢɧɚɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɢɦɩɭɥɶɫɨɜ. ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɭɪɨɜɧɟɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɢɝɧɚɥ ɩɟɪɟɫɟɤɚɟɬ ɩɨɪɨɝ ɜ ɩɨɥɨɠɢɬɟɥɶɧɨɦ (ɧɚɪɚɫɬɚɸɳɟɦ) ɧɚɩɪɚɜɥɟ-
ɧɢɢ ɢ ɫɧɨɜɚ ɩɟɪɟɫɟɤɚɟɬ ɩɨɪɨɝ ɜ ɨɬɪɢɰɚɬɟɥɶɧɨɦ (ɭɛɵɜɚɸɳɟɦ) ɧɚɩɪɚɜɥɟɧɢɢ. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ 
ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɨɜ-
ɧɟɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɢɝɧɚɥ ɩɟɪɟɫɟɤɚɟɬ ɩɨɪɨɝ ɜ ɨɬɪɢɰɚɬɟɥɶɧɨɦ (ɭɛɵɜɚɸɳɟɦ) ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɫɧɨɜɚ 
ɩɟɪɟɫɟɤɚɟɬ ɩɨɪɨɝ ɜ ɩɨɥɨɠɢɬɟɥɶɧɨɦ (ɧɚɪɚɫɬɚɸɳɟɦ) ɧɚɩɪɚɜɥɟɧɢɢ. 

 ɑɬɨɛɵ ɡɚɞɚɬɶ ɩɪɨɰɟɧɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɨɬ 10% ɞɨ 90% ɨɬ ɦɟɠɞɭɩɢɤɨɜɨɝɨ ɡɧɚɱɟ-
ɧɢɹ ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɦɟɧɹɣɬɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɛɟɡ ɫɭɮɮɢɤɫɚ ɢɥɢ ɫ ɫɭɮɮɢɤɫɨɦ PCT 
(ɧɚɩɪɢɦɟɪ, 30 ɢɥɢ 30 ɊɋɌ). 

ɑɬɨɛɵ ɡɚɞɚɬɶ ɚɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɜ ɚɦɩɥɢɬɭɞɧɵɯ ɞɢɚɩɚɡɨɧɚɯ: 
ɞɢɚɩɚɡɨɧ 5,125 ȼ: ɨɬ –5,125 ȼ ɞɨ +5,125 ȼ  
ɞɢɚɩɚɡɨɧ 51,25 ȼ: ɨɬ –51,25 ȼ ɞɨ +51,25 ȼ  

ɩɪɢɦɟɧɹɣɬɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɫɭɮɮɢɤɫɨɦ V ɢɥɢ MV (ɦɢɥɥɢɜɨɥɶɬ): 100 MV ɢɥɢ .1V (ɡɞɟɫɶ ɞɨ-
ɩɭɫɤɚɸɬɫɹ ɩɪɨɛɟɥɵ). 



Ƚɥɚɜɚ 3: ɂɡɦɟɪɟɧɢɹ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 61 53220Ⱥ/53230Ⱥ 

ȿɫɥɢ ɨɩɭɫɬɢɬɶ ɩɚɪɚɦɟɬɪ  reference ɢɥɢ ɭɤɚɡɚɬɶ ɟɝɨ ɜ ɩɪɨɰɟɧɬɚɯ, ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢ-

ɱɟɫɤɢɣ ɜɵɛɨɪ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. ȿɫɥɢ ɭɤɚɡɚɬɶ ɷɬɨ ɡɧɚɱɟɧɢɟ ɜ ɜɢɞɟ ɚɛɫɨɥɸɬɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɨɬ-
ɤɥɸɱɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. 

– Ɂɞɟɫɶ channel – ɷɬɨ ɤɚɧɚɥ ɱɚɫɬɨɬɨɦɟɪɚ 1 ɢɥɢ 2, ɭɤɚɡɚɧɧɵɣ ɤɚɤ (@1) ɢɥɢ (@2). 

ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ 

// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ MEASure? ɢɡɦɟɪɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɯ  

// ɢɦɩɭɥɶɫɨɜ ɧɚ ɭɪɨɜɧɟ 50% (0 ȼ)  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:PWID? 50, (@1)  

 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure ɢɡɦɟɪɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɯ  

// ɢɦɩɭɥɶɫɨɜ ɧɚ ɭɪɨɜɧɟ 1,0 ȼ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:PWID 1.0V, (@1)  

INP:COUP DC // ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  

INP:IMP 50 // ɭɫɬɚɧɨɜɢɬɶ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɧɚ 50 Оɦ  

READ?  

 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure ɢɡɦɟɪɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɬɪɢɰɚɬɟɥɶɧɵɯ  

// ɢɦɩɭɥɶɫɨɜ ɧɚ ɭɪɨɜɧɟ -500 ɦȼ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:NWID -500 MV, (@1)  

INP:COUP DC // ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  

INP:IMP 50 // ɭɫɬɚɧɨɜɢɬɶ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɧɚ 50 Оɦ  

READ?  

 
ɉɪɢɦɟɱɚɧɢɹ 

1. Ʉɨɧɬɪɨɥɶɧɵɣ (ɩɨɪɨɝɨɜɵɣ) ɭɪɨɜɟɧɶ ɦɨɠɧɨ ɡɚɞɚɬɶ ɤɚɤ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɦɟɠɞɭɩɢɤɨɜɨɝɨ ɚɛɫɨɥɸɬɧɨɝɨ 

ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɬɚɤ ɢ ɜ ɜɢɞɟ ɚɛɫɨɥɸɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɥɸɛɨɣ ɢɡ ɤɨɦɚɧɞ CONFigure ɢɥɢ 

MEASure? .  

2. Ⱥɛɫɨɥɸɬɧɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɭɪɨɜɧɢ ɨɬɧɨɫɹɬɫɹ ɤ ɚɦɩɥɢɬɭɞɟ ɫɢɝɧɚɥɚ, ɱɬɨ ɞɨɥɠɧɨ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɭɫ-
ɬɚɧɨɜɤɟ ɯɚɪɚɤɬɟɪɚ ɫɜɹɡɢ ɧɚ ɜɯɨɞɟ ɢ ɜɯɨɞɧɨɝɨ ɢɦɩɟɞɚɧɫɚ. 

3. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 4 ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɫɢɝɧɚɥɶɧɨɝɨ ɬɪɚɤɬɚ, ɜɤɥɸɱɚɹ ɜɵɛɨɪ 
ɯɚɪɚɤɬɟɪɚ ɫɜɹɡɢ ɢ ɭɫɬɚɧɨɜɤɭ ɜɯɨɞɧɨɝɨ ɢɦɩɟɞɚɧɫɚ. 



Ƚɥɚɜɚ 3: ɂɡɦɟɪɟɧɢɹ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 62 53220Ⱥ/53230Ⱥ 

3.8.4  ɂɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ 

 

ɂɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ ɞɥɹ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ ɫɜɨɞɢɬɫɹ ɤ 
ɢɡɦɟɪɟɧɢɸ ɨɬɧɨɲɟɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ ɤ ɩɟɪɢɨɞɭ ɫɢɝɧɚ-
ɥɚ (ɪɢɫ. 3-9). 

 

 Ɋɢɫ. 3-9 ɂɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ ɞɥɹ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ 
 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

MEASure:PDUTycycle? [{<reference>|MINimum|MAXimum|  

DEFault}] [,<channel>]  

CONFigure:PDUTycycle [{<reference>|MINimum|MAXimum|  

DEFault}] [,<channel>]  

MEASure:NDUTycycle? [{<reference>|MINimum|MAXimum|  

DEFault}] [,<channel>]  

CONFigure:NDUTycycle [{<reference>|MINimum|MAXimum|  

DEFault}] [,<channel>]  

– ɉɚɪɚɦɟɬɪ reference ɡɚɞɚɟɬ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ, ɫ ɤɨɬɨɪɨɝɨ ɧɚɱɢɧɚɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧ-

ɬɚ ɡɚɩɨɥɧɟɧɢɹ. ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ ɞɥɹ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ ɪɟɡɭɥɶ-
ɬɚɬ ɢɡɦɟɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɨɜɧɟɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɢɝɧɚɥ ɩɟɪɟɫɟɤɚɟɬ ɩɨɪɨɝ ɜ ɩɨɥɨɠɢɬɟɥɶɧɨɦ (ɧɚ-
ɪɚɫɬɚɸɳɟɦ) ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɫɧɨɜɚ ɩɟɪɟɫɟɤɚɟɬ ɩɨɪɨɝ ɜ ɨɬɪɢɰɚɬɟɥɶɧɨɦ (ɭɛɵɜɚɸɳɟɦ) ɧɚɩɪɚɜɥɟɧɢɢ.  



Ƚɥɚɜɚ 3: ɂɡɦɟɪɟɧɢɹ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 63 53220Ⱥ/53230Ⱥ 

 Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ ɞɥɹ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ 
ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɨɜɧɟɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɢɝɧɚɥ ɩɟɪɟɫɟɤɚɟɬ ɩɨɪɨɝ ɜ ɨɬɪɢɰɚɬɟɥɶ-
ɧɨɦ (ɭɛɵɜɚɸɳɟɦ) ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɫɧɨɜɚ ɩɟɪɟɫɟɤɚɟɬ ɩɨɪɨɝ ɜ ɩɨɥɨɠɢɬɟɥɶɧɨɦ (ɧɚɪɚɫɬɚɸɳɟɦ) ɧɚ-
ɩɪɚɜɥɟɧɢɢ. 

 ɑɬɨɛɵ ɡɚɞɚɬɶ ɩɪɨɰɟɧɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɨɬ 10% ɞɨ 90% ɨɬ ɦɟɠɞɭɩɢɤɨɜɨɝɨ ɡɧɚɱɟ-
ɧɢɹ ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɦɟɧɹɣɬɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɛɟɡ ɫɭɮɮɢɤɫɚ ɢɥɢ ɫ ɫɭɮɮɢɤɫɨɦ PCT 
(ɧɚɩɪɢɦɟɪ, 30 ɢɥɢ 30 ɊɋɌ). 

ɑɬɨɛɵ ɡɚɞɚɬɶ ɚɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɜ ɚɦɩɥɢɬɭɞɧɵɯ ɞɢɚɩɚɡɨɧɚɯ: 
ɞɢɚɩɚɡɨɧ 5,125 ȼ: ɨɬ –5,125 ȼ ɞɨ +5,125 ȼ  
ɞɢɚɩɚɡɨɧ 51,25 ȼ: ɨɬ –51,25 ȼ ɞɨ +51,25 ȼ  

ɩɪɢɦɟɧɹɣɬɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɫɭɮɮɢɤɫɨɦ V ɢɥɢ MV (ɦɢɥɥɢɜɨɥɶɬ): 100 MV ɢɥɢ .1V (ɡɞɟɫɶ ɞɨ-
ɩɭɫɤɚɸɬɫɹ ɩɪɨɛɟɥɵ). 

ȿɫɥɢ ɨɩɭɫɬɢɬɶ ɩɚɪɚɦɟɬɪ  reference ɢɥɢ ɭɤɚɡɚɬɶ ɟɝɨ ɜ ɩɪɨɰɟɧɬɚɯ, ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢ-

ɱɟɫɤɢɣ ɜɵɛɨɪ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. ȿɫɥɢ ɭɤɚɡɚɬɶ ɷɬɨ ɡɧɚɱɟɧɢɟ ɜ ɜɢɞɟ ɚɛɫɨɥɸɬɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɨɬ-
ɤɥɸɱɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. 

– Ɂɞɟɫɶ channel – ɷɬɨ ɤɚɧɚɥ ɱɚɫɬɨɬɨɦɟɪɚ 1 ɢɥɢ 2, ɭɤɚɡɚɧɧɵɣ ɤɚɤ (@1) ɢɥɢ (@2). 

ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ ɞɥɹ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 
ɢɦɩɭɥɶɫɨɜ 

// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ MEASure? ɢɡɦɟɪɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɞɥɹ  

// ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ ɧɚ ɭɪɨɜɧɟ 50% (0 ȼ)  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:PDUT? 50, (@1)  

 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure ɢɡɦɟɪɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɞɥɹ  

// ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ ɧɚ ɭɪɨɜɧɟ 1,0 ȼ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:PDUT -1.0V, (@1)  

INP:COUP DC // ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  

INP:IMP 50  // ɭɫɬɚɧɨɜɢɬɶ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɧɚ 50 Оɦ  

READ?  

 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure ɢɡɦɟɪɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɞɥɹ  

// ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ ɧɚ ɭɪɨɜɧɟ 50% (0 ȼ)  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:NDUT 50 PCT, (@1)  

TRIG:SOUR EXT // ɭɫɬɚɧɨɜɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ   

READ?  

 
ɉɪɢɦɟɱɚɧɢɹ 

1. Ʉɨɧɬɪɨɥɶɧɵɣ (ɩɨɪɨɝɨɜɵɣ) ɭɪɨɜɟɧɶ ɦɨɠɧɨ ɡɚɞɚɬɶ ɤɚɤ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɦɟɠɞɭɩɢɤɨɜɨɝɨ ɚɛɫɨɥɸɬɧɨɝɨ 

ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɬɚɤ ɢ ɜ ɜɢɞɟ ɚɛɫɨɥɸɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɥɸɛɨɣ ɢɡ ɤɨɦɚɧɞ CONFigure ɢɥɢ 

MEASure? .  

2. Ⱥɛɫɨɥɸɬɧɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɭɪɨɜɧɢ ɨɬɧɨɫɹɬɫɹ ɤ ɚɦɩɥɢɬɭɞɟ ɫɢɝɧɚɥɚ, ɱɬɨ ɞɨɥɠɧɨ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɭɫ-
ɬɚɧɨɜɤɟ ɯɚɪɚɤɬɟɪɚ ɫɜɹɡɢ ɧɚ ɜɯɨɞɟ ɢ ɜɯɨɞɧɨɝɨ ɢɦɩɟɞɚɧɫɚ. 

3. Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɵɪɚɠɟɧɧɨɟ ɜ ɩɪɨɰɟɧɬɚɯ 
ɨɬɧɨɲɟɧɢɟ. ɇɚɩɪɢɦɟɪ, ɨɬɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ ɜ 5% ɩɨɹɜɥɹɟɬɫɹ ɜ ɛɭɮɟɪɟ ɜɵɜɨɞɚ ɱɚɫ-
ɬɨɬɨɦɟɪɚ ɤɚɤ: 

 +5.105095730909666E-002  

 ɇɚ ɞɢɫɩɥɟɟ ɷɬɨɬ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɤɚɤ 5,1 Pct. 

4. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 4 ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɫɢɝɧɚɥɶɧɨɝɨ ɬɪɚɤɬɚ ɢ ɤ ɝɥɚɜɟ 5 ɡɚ 
ɢɧɮɨɪɦɚɰɢɟɣ ɜ ɨɬɧɨɲɟɧɢɢ ɡɚɩɭɫɤɚ. 



Ƚɥɚɜɚ 3: ɂɡɦɟɪɟɧɢɹ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 64 53220Ⱥ/53230Ⱥ 

3.8.5  ɂɡɦɟɪɟɧɢɟ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ 

 

Ɂɞɟɫɶ ɢɡɦɟɪɹɟɬɫɹ ɪɚɡɧɨɫɬɶ ɮɚɡ ɢɥɢ ɮɚɡɨɜɵɣ ɫɞɜɢɝ ɦɟɠɞɭ ɫɢɝɧɚɥɚɦɢ ɜ ɤɚɧɚɥɚɯ 1 ɢ 2 ɱɚɫɬɨɬɨɦɟɪɚ 
(ɪɢɫ. 3-10). 

 

 Ɋɢɫ. 3-10 ɂɡɦɟɪɟɧɢɟ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɦɟɠɞɭ ɞɜɭɦɹ ɤɚɧɚɥɚɦɢ 
 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

MEASure:PHASe? [<channel_pair>]  

CONFigure:PHASe [<channel_pair>]  

FORMat:PHASe {AUTO|POSitive|CENTered}  

FORMat:PHASe?        (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– Ɂɞɟɫɶ channel_pair  – ɷɬɨ ɩɚɪɚ ɤɚɧɚɥɨɜ ɜ ɜɢɞɟ:(@1),(@2) ɢ(@2),(@1). ɂɡɦɟɪɹɟɬɫɹ ɮɚɡɨ-

ɜɵɣ ɫɞɜɢɝ ɜ ɩɟɪɜɨɦ ɤɚɧɚɥɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɬɨɪɨɝɨ ɤɚɧɚɥɚ. 

– AUTO ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬ ɜɚɪɢɚɧɬ ɜɵɜɨɞɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ – ɜ ɜɢɞɟ 

ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɨɬ 0° ɞɨ 360° ɢɥɢ ɜ ɜɢɞɟ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɥɢɛɨ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɜ ɢɧɬɟɪɜɚɥɟ ± 180°. 

– POSitive ɜɵɜɨɞɢɬ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɜ ɜɢɞɟ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɨɬ 0° 

ɞɨ 180°. 

– CENTered ɜɵɜɨɞɢɬ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɢɥɢ ɜ ɜɢɞɟ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɥɢɛɨ ɨɬɪɢ-

ɰɚɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɢɧɬɟɪɜɚɥɟ ± 180°. 
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ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ 

// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ MEASure? ɢɡɦɟɪɢɬɶ ɮɚɡɨɜɵɣ ɫɞɜɢɝ  
// ɦɟɠɞɭ ɤɚɧɚɥɚɦɢ 1 ɢ 2  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

FORM:PHAS CENT // ɢɧɞɢɤɚɰɢɹ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ  

MEAS:PHAS? (@1), (@2)  

 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure ɢɡɦɟɪɢɬɶ ɮɚɡɨɜɵɣ ɫɞɜɢɝ ɦɟɠɞɭ ɤɚɧɚɥɚɦɢ 1  
// ɢ 2, ɩɪɟɞɫɬɚɜɢɬɶ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 0 ɞɨ 360°  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:PHAS (@1), (@2)  

FORM:PHAS POS // ɩɪɟɞɫɬɚɜɢɬɶ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɜ ɜɢɞɟ  
    // ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ  

READ?  

 
ɉɪɢɦɟɱɚɧɢɹ 

1. Ʉɨɝɞɚ ɜɵɛɪɚɧ ɮɨɪɦɚɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ CENTered, ɬɨ ɩɪɢ 

ɮɚɡɨɜɨɦ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɢ ɫɢɝɧɚɥɨɜ 270° ɩɨɥɭɱɚɥɫɹ ɛɵ ɩɪɢɦɟɪɧɨ ɬɚɤɨɣ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ:  

-9.10799485574691E+001. ȿɫɥɢ ɜɵɛɪɚɬɶ ɮɨɪɦɚɬ POSitive, ɬɨ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶɫɹ ɩɪɢɦɟɪɧɨ 

ɬɚɤɨɣ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ: +2.68904450044343E+002.  

2. Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɮɚɡɭ ɫɢɝɧɚɥɚ ɜ ɩɟɪɜɨɦ ɤɚɧɚɥɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɬɨɪɨɝɨ ɤɚɧɚɥɚ ɜ 

ɩɚɪɟ. ɇɚɩɪɢɦɟɪ, ɤɨɝɞɚ ɜɵɛɪɚɧ ɮɨɪɦɚɬ CENTered, ɢ ɫɢɝɧɚɥ ɜɨ ɜɬɨɪɨɦ ɤɚɧɚɥɟ ɡɚɞɟɪɠɚɧ ɧɚ ɜɪɟɦɹ, 

ɷɤɜɢɜɚɥɟɧɬɧɨɟ 90°, ɬɨ ɪɟɡɭɥɶɬɚɬɨɦ ɢɡɦɟɪɟɧɢɹ ɛɭɞɟɬ 90° ɞɥɹ ɩɚɪɵ ɤɚɧɚɥɨɜ (@1),(@2). ȿɫɥɢ ɩɪɢ 

ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ ɡɚɞɚɬɶ ɩɚɪɭ ɤɚɧɚɥɨɜ ɤɚɤ (@2),(@1), ɬɨ ɪɟɡɭɥɶɬɚɬɨɦ ɢɡɦɟɪɟɧɢɹ ɛɭɞɟɬ –90°. 

3.8.6  ɂɡɦɟɪɟɧɢɟ ɨɞɢɧɚɪɧɨɝɨ ɩɟɪɢɨɞɚ 

 

ɂɡɦɟɪɟɧɢɟ ɨɞɢɧɚɪɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɜɪɟɦɟɧɧɵɯ ɢɧɬɟɪ-
ɜɚɥɨɜ. ɉɪɢ ɷɬɨɦ ɢɡɦɟɪɹɟɬɫɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɫɢɝɧɚɥɚ. Эɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɹ ɩɟɪɢɨɞɚ "ɨɞɧɨɤɪɚɬɧɵɯ" ɫɨɛɵɬɢɣ ɢ ɚɧɚɥɢɡɚ ɬɚɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɝɧɚɥɚ, ɤɚɤ ɞɠɢɬɬɟɪ, ɤɨ-
ɬɨɪɵɟ ɧɟɞɨɫɬɭɩɧɵ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɨɛɵɱɧɨɝɨ ɫɩɨɫɨɛɚ ɢɡɦɟɪɟɧɢɹ ɩɟɪɢɨɞɚ ɫ ɭɫɪɟɞɧɟɧɢɟɦ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɨɞɢɧɚɪɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

MEASure:SPERiod? [<channel>]  

CONFigure:SPERiod [<channel>]  

– Ɂɞɟɫɶ channel – ɷɬɨ ɤɚɧɚɥ ɱɚɫɬɨɬɨɦɟɪɚ 1 ɢɥɢ 2, ɭɤɚɡɚɧɧɵɣ ɤɚɤ (@1)ɢɥɢ (@2). 
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ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ ɨɞɢɧɚɪɧɨɝɨ ɩɟɪɢɨɞɚ 

// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ MEASure? ɢɡɦɟɪɢɬɶ ɨɞɢɧɚɪɧɵɣ ɩɟɪɢɨɞ ɜ ɤɚɧɚɥɟ 1  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:SPER? (@1)  

 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure ɢɡɦɟɪɢɬɶ ɨɞɢɧɚɪɧɵɣ ɩɟɪɢɨɞ ɜ ɤɚɧɚɥɟ 1,  

// ɧɚɱɢɧɚɬɶ ɢɡɦɟɪɟɧɢɟ, ɤɨɝɞɚ ɫɢɝɧɚɥ ɞɨɫɬɢɝɧɟɬ ɩɨɪɨɝɚ 1,5 ȼ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:SPER (@1)  

INP:LEV 1.5 // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ 1,5 ȼ  

READ?  

 
ɉɪɢɦɟɱɚɧɢɹ 

1. Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɩɟɪɢɨɞɚ ɫ ɭɫɪɟɞɧɟɧɢɟɦ (ɜ ɨɬɥɢɱɢɟ ɨɬ ɢɡɦɟɪɟɧɢɣ ɨɞɢɧɚɪɧɨɝɨ ɩɟɪɢɨɞɚ) ɩɪɢɦɟɧɹɣɬɟ 

ɤɨɦɚɧɞɵ MEASure:PERiod? ɢɥɢ CONFigure:PERiod . 

2. ɍɫɬɚɧɨɜɤɚ ɚɛɫɨɥɸɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɨɬɤɥɸɱɚɟɬ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ 

ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɜɜɨɞɹɬ ɜ ɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ 

ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ 50% (0 ȼ). 

3. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 4 ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɮɨɪɦɢɪɨɜɚɧɢɢ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ, ɜɤɥɸɱɚɹ ɜɵɛɨɪ ɩɨɪɨ-
ɝɨɜɨɝɨ ɭɪɨɜɧɹ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 

3.9  ɋɭɦɦɢɪɭɸɳɢɟ ɢɡɦɟɪɟɧɢɹ 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɫɭɦɦɢɪɭɸɳɢɟ ɢɡɦɟɪɟɧɢɹ ɜ ɧɟɩɪɟɪɵɜɧɨɦ ɪɟɠɢɦɟ ɢ ɜ ɪɟɠɢɦɟ ɫɬɪɨɛɢɪɨɜɚ-
ɧɢɹ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜ ɞɚɥɶɧɟɣɲɢɯ ɩɪɢɦɟɪɚɯ ɤɨɦɚɧɞɵ SCPI ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɤɚɱɟɫɬɜɟ ɜɜɟɞɟɧɢɹ ɜ ɩɪɨ-
ɰɟɞɭɪɵ ɜɵɩɨɥɧɟɧɢɹ ɫɭɦɦɢɪɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ. ȼ ɷɬɢɯ ɩɪɢɦɟɪɚɯ ɦɨɝɭɬ ɛɵɬɶ ɤɨɦɚɧɞɵ, ɤɨɬɨɪɵɟ ɡɚ-
ɞɚɸɬ ɩɪɢɧɹɬɵɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɹ. Эɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɷɬɢɯ ɤɨɦɚɧɞ 
ɞɥɹ ɪɟɚɥɶɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɋɩɪɚɜɨɱɧɢɤɭ ɩɪɨ-
ɝɪɚɦɦɢɫɬɚ ("Programmer's Reference") ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ Agilent 53210A/53220A/ 53230A Product 
Reference. 

3.9.1 ɋɭɦɦɢɪɨɜɚɧɢɟ ɫɨ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ 

 

ɉɪɢ ɫɭɦɦɢɪɨɜɚɧɢɢ ɫɨ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɱɟɬ ɫɨɛɵɬɢɣ (ɮɪɨɧɬɨɜ ɫɢɝɧɚɥɚ) ɜ ɤɚɧɚɥɟ ɜ ɬɟ-
ɱɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ. 
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ɇɚ ɪɢɫ. 3-11 ɩɨɤɚɡɚɧɚ ɜɪɟɦɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɨɰɟɫɫɚ ɫɭɦɦɢɪɨɜɚɧɢɹ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɫɨ 
ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɢ ɜ ɧɟɩɪɟɪɵɜɧɨɦ ɪɟɠɢɦɟ. 
 

 

 Ɋɢɫ. 3-11 ȼɪɟɦɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɨɰɟɫɫɚ ɫɭɦɦɢɪɨɜɚɧɢɹ 
 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɭɦɦɢɪɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ ɫɨ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

MEASure:TOTalize:TIMed? [{<gate_time>|MINimum|MAXimum|  

DEFault}] [,<channel>]  

CONFigure:TOTalize:TIMed [{<gate_time>|MINimum|MAXimum|  

DEFault}] [,<channel>]  

– ɉɚɪɚɦɟɬɪ gate_time ɡɚɞɚɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɭɦɦɢɪɨɜɚɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɫɨɛɵɬɢɣ ɜ ɤɚɧɚɥɟ ɱɚɫɬɨɬɨ-

ɦɟɪɚ. Ⱦɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ: 

53220Ⱥ: ɨɬ 100 ɦɤɫ ɞɨ 1000 ɫ (ɪɚɡɪɟɲɟɧɢɟ 10 ɦɤɫ) ɢɥɢ ɞɨ +9.9E+37 (ɛɟɫɤɨɧɟɱɧɨɫɬɶ) 
53230Ⱥ: ɨɬ 1 ɦɤɫ ɞɨ 1000 ɫ (ɪɚɡɪɟɲɟɧɢɟ 1 ɦɤɫ) ɢɥɢ ɞɨ +9.9E+37 (ɛɟɫɤɨɧɟɱɧɨɫɬɶ) 

Ⱦɥɹ ɨɛɨɢɯ ɩɪɢɛɨɪɨɜ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɨ ɡɧɚɱɟɧɢɟ gate_time, ɪɚɜɧɨɟ 0,100 ɫ. 
– Ɂɞɟɫɶ channel – ɷɬɨ ɤɚɧɚɥ ɱɚɫɬɨɬɨɦɟɪɚ 1 ɢɥɢ 2, ɭɤɚɡɚɧɧɵɣ ɤɚɤ (@1)ɢɥɢ (@2). 

ɉɪɢɦɟɪɵ ɫɭɦɦɢɪɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ ɫɨ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ 

// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ MEASure? ɜɵɩɨɥɧɢɬɶ ɫɭɦɦɢɪɨɜɚɧɢɟ ɜ ɤɚɧɚɥɟ 1  

// ɜ ɬɟɱɟɧɢɟ 10 ɦɤɫ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:TOT:TIM? 10e-6, (@1)  

 
// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure ɜɵɩɨɥɧɢɬɶ ɫɭɦɦɢɪɨɜɚɧɢɟ ɜ ɤɚɧɚɥɟ 1  

// ɜ ɬɟɱɟɧɢɟ 1 ɫ; ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɬ ɠɟ ɫɢɝɧɚɥ ɞɥɹ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

// (ɩɨɞɚɬɶ ɟɝɨ ɜ ɤɚɧɚɥ 2)  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

SYST:TIM 3  // ɩɪɟɞɟɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ 3 ɫ  

CONF:TOT:TIM (@1)  

INP1:LEV 0.0  // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɫɱɟɬɚ ɧɚ 0 ȼ  

INP1:SLOP POS // ɫɱɢɬɚɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɮɪɨɧɬɵ ɫɢɝɧɚɥɚ  

INP2:LEV 0.0  // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɚ 0 ȼ  

 SENS:GATE:STAR:SOUR EXT // ɩɪɢɦɟɧɹɬɶ ɜɧɟɲɧɢɣ ɫɬɪɨɛ-ɫɢɝɧɚɥ  

 SENS:GATE:EXT:SOUR INP2 // ɫɬɪɨɛɢɪɨɜɚɬɶ ɫɢɝɧɚɥɨɦ ɜ ɤɚɧɚɥɟ 2  

 SENS:GATE:STAR:SLOP POS // ɧɚɱɚɥɨ ɫɬɪɨɛ-ɫɢɝɧɚɥɚ - ɩɨɥɨɠɢɬ. ɮɪɨɧɬ  

Непрерывное  
сóммирование 

События 

Вход 

Отêрывание  
временноãо селеêтора 

Заêрывание  
временноãо селеêтора 

Длительность  
строб-импóльса 

Строб 
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 SENS:GATE:STOP:HOLD:SOUR TIME  // ɜɜɟɫɬɢ ɡɚɞɟɪɠɤɭ ɡɚɤɪɵɜɚɧɢɹ  

       // ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ  

 SENS:GATE:STOP:HOLD:TIME 1.0  // ɡɚɞɟɪɠɤɚ ɡɚɤɪɵɜɚɧɢɹ 1 ɫ  

SENS:TOT:GATE:SOUR ADV // ɜɜɟɫɬɢ ɜ ɞɟɣɫɬɜɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ  

      // ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

INIT?  

 
ɉɪɢɦɟɱɚɧɢɹ 

1. ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜɵɲɟ ɩɪɨɝɪɚɦɦɟ (ɫ ɤɨɦɚɧɞɨɣ CONFigure) ɫɭɦɦɢɪɭɸɬɫɹ ɫɨɛɵɬɢɹ (ɮɪɨɧɬɵ) 

ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɤɚɧɚɥɟ 1, ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ ɬɚɤɠɟ ɧɚ ɤɚɧɚɥ 2 ɜ ɤɚɱɟɫɬɜɟ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚ-
ɧɢɹ. 

 ɋɭɦɦɢɪɨɜɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɮɪɨɧɬɨɜ ɧɚɱɢɧɚɟɬɫɹ ɫ ɬɨɝɨ ɠɟ ɫɚɦɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɵɣ 
ɨɬɤɪɵɜɚɟɬ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ. Ⱦɥɹ ɫɭɦɦɢɪɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ ɡɚɞɟɪɠɤɚ ɡɚɤɪɵɜɚɧɢɹ ɜɪɟɦɟɧɧɨɝɨ 
ɫɟɥɟɤɬɨɪɚ ɨɬɫɱɢɬɵɜɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ ɟɝɨ ɨɬɤɪɵɜɚɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɡɚ-
ɞɟɪɠɤɢ ɜ 1 ɫɟɤɭɧɞɭ ɩɪɚɤɬɢɱɟɫɤɢ ɡɚɞɚɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 1 ɫ. ȿɫɥɢ ɧɟ ɜɜɨɞɢɬɶ ɡɚɞɟɪɠ-
ɤɭ ɡɚɤɪɵɜɚɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ, ɬɨ ɨɧ ɡɚɤɪɨɟɬɫɹ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɫɨɛɵɬɢɹ. 

2. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɡɚɩɭɫɤɟ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 5. 

3.9.2  ɇɟɩɪɟɪɵɜɧɨɟ ɫɭɦɦɢɪɨɜɚɧɢɟ 

 

ɉɪɢ ɧɟɩɪɟɪɵɜɧɨɦ ɫɭɦɦɢɪɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɱɟɬ ɫɨɛɵɬɢɣ (ɮɪɨɧɬɨɜ ɫɢɝɧɚɥɚ) ɜ ɤɚɧɚɥɟ. 

Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ ɫɭɦɦɢɪɨɜɚɧɢɹ ɫɨ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ, ɧɟɩɪɟɪɵɜɧɨɟ ɫɭɦɦɢɪɨɜɚɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ 
ɨɬɤɪɵɜɚɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ (ɪɢɫ. 3-11). Ɉɞɧɚɤɨ ɜɦɟɫɬɨ ɫɭɦɦɢɪɨɜɚɧɢɹ ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ 
ɜɪɟɦɟɧɢ ɡɞɟɫɶ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɭɦɦɢɪɨɜɚɧɢɟ ɜ ɬɟɱɟɧɢɟ ɧɟɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɞɨ ɦɨɦɟɧɬɚ ɩɪɟɪɵ-
ɜɚɧɢɹ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɫɛɪɨɫɚ ɢ ɩɟɪɟɡɚɩɭɫɤɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɧɟɩɪɟɪɵɜɧɵɯ ɫɭɦɦɢɪɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɚɧɞɚ: 

 CONFigure:TOTalize:CONTinuous [<channel>]  

– Ɂɞɟɫɶ channel – ɷɬɨ ɤɚɧɚɥ ɱɚɫɬɨɬɨɦɟɪɚ 1 ɢɥɢ 2, ɭɤɚɡɚɧɧɵɣ ɤɚɤ (@1)ɢɥɢ (@2). (ɇɟ ɫɭɳɟɫɬɜɭɟɬ 
ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɤɨɦɚɧɞɵ MEASure? ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɧɟɩɪɟɪɵɜɧɵɯ ɫɭɦɦɢɪɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ). 

Ⱦɥɹ ɫɱɢɬɵɜɚɧɢɹ ɬɟɤɭɳɟɝɨ ɪɟɡɭɥɶɬɚɬɚ ɫɭɦɦɢɪɨɜɚɧɢɹ ɜɨ ɜɪɟɦɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ ɢɥɢ ɫɭɦ-
ɦɢɪɨɜɚɧɢɹ ɫ ɛɨɥɶɲɨɣ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɤɨɦɚɧɞɭ: 
 [SENSe:]TOTalize:DATA?  

ɉɨɫɵɥɤɚ ɤɨɦɚɧɞɵ 

 ABORt  

ɩɪɟɪɵɜɚɟɬ (ɨɫɬɚɧɚɜɥɢɜɚɟɬ) ɢɡɦɟɪɟɧɢɟ. 
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ɉɪɢɦɟɪ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɭɦɦɢɪɭɸɳɟɝɨ ɢɡɦɟɪɟɧɢɹ 

// ɭɫɬɚɧɨɜɢɬɶ ɧɟɩɪɟɪɵɜɧɨɟ ɫɭɦɦɢɪɨɜɚɧɢɟ, ɡɚɩɪɨɫɢɬɶ ɪɟɡɭɥɶɬɚɬ ɱɟɪɟɡ  

// 10 ɫɟɤɭɧɞ, ɨɫɬɚɧɨɜɢɬɶ ɢɡɦɟɪɟɧɢɟ ɟɳɟ ɱɟɪɟɡ 10 ɫɟɤɭɧɞ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:TOT:CONT (@1)  

 INP1:LEV 1.0  // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɧɚ 1 ȼ  

INP1:SLOP NEG  // ɫɭɦɦɢɪɨɜɚɬɶ ɤɨɥ-ɜɨ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɮɪɨɧɬɨɜ  

INIT // ɡɚɩɭɫɬɢɬɶ ɢɡɦɟɪɟɧɢɟ  

 (ɩɨɞɨɠɞаɬь 10 ɫɟкɭɧɞ)  

SENS:TOT:DATA?  // ɡɚɩɪɨɫɢɬɶ ɪɟɡɭɥɶɬɚɬ ɫɱɟɬɚ ɱɟɪɟɡ 10 ɫɟɤɭɧɞ  

 (ɩɨɞɨɠɞаɬь 10 ɫɟкɭɧɞ)  

SENS:TOT:DATA?  // ɡɚɩɪɨɫɢɬɶ ɪɟɡɭɥɶɬɚɬ ɫɱɟɬɚ ɱɟɪɟɡ 20 ɫɟɤɭɧɞ  

ABOR   // ɨɫɬɚɧɨɜɢɬɶ ɢɡɦɟɪɟɧɢɟ  

FETC?   // ɢɡɜɥɟɱɶ ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɫɱɟɬɚ  

 
ɉɪɢɦɟɱɚɧɢɹ 

1. ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Clear Count ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɧɟ ɫɛɪɚɫɵɜɚɟɬ ɢ ɧɟ ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɧɟɩɪɟɪɵɜ-
ɧɵɟ ɢɡɦɟɪɟɧɢɹ, ɢɧɢɰɢɢɪɨɜɚɧɧɵɟ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ LAN, USB ɢɥɢ GPIB. Ɉɞɧɚɤɨ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ 
Back/Local ɫɛɪɚɫɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬ ɫɱɟɬɚ, ɤɨɝɞɚ ɩɪɢɛɨɪ ɩɟɪɟɯɨɞɢɬ ɢɡ ɪɟɠɢɦɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɜ ɪɟɠɢɦ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

2. ɇɟɩɪɟɪɵɜɧɨɟ ɢɡɦɟɪɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɧɨɜɢɬɶ (ɩɪɟɪɜɚɬɶ), ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɢɡɜɥɟɱɶ ɪɟɡɭɥɶɬɚɬ 
ɫɱɟɬɚ ɢɡ ɛɭɮɟɪɚ ɜɵɜɨɞɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ FETCh?, DATA:LAST?, DATA:REMove? ɢɥɢ R?. 

3. ɉɨɫɵɥɤɚ ɤɨɦɚɧɞɵ ABORt ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢɥɢ ɩɟɪɟɤɥɸɱɟɧɢɟ ɮɭɧɤ-
ɰɢɢ ɩɪɢɛɨɪɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɧɟɩɪɟɪɵɜɧɨɟ ɫɭɦɦɢɪɨɜɚɧɢɟ. 

3.10 ɂɡɦɟɪɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɚɤɟɬɨɜ ɢɦɩɭɥɶɫɨɜ 

 

ɂɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɚɤɟɬɨɜ ɋȼɑ ɢɦɩɭɥɶɫɨɜ ɜɨɡɦɨɠɧɵ ɜ ɤɚɧɚɥɟ 3 (ɨɩɰɢɹ 106 – ɋȼɑ ɜɯɨɞ 6 ȽȽɰ 
ɢɥɢ ɨɩɰɢɹ 115 – ɋȼɑ ɜɯɨɞ 15 ȽȽɰ) ɫ ɨɩɰɢɟɣ 150 (ɢɦɩɭɥɶɫɧɵɟ ɢɡɦɟɪɟɧɢɹ). 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɢɡɦɟɪɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢɦɩɭɥɶɫɨɜ: ɧɟɫɭɳɚɹ ɱɚɫɬɨɬɚ ɩɚɤɟɬɚ, ɩɟ-
ɪɢɨɞ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ (PRI), ɱɚɫɬɨɬɚ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ (PRF), ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶ-
ɧɨɣ ɱɚɫɬɢ ɩɚɤɟɬɚ ɢɦɩɭɥɶɫɨɜ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɱɚɫɬɢ ɩɚɤɟɬɚ ɢɦɩɭɥɶɫɨɜ. Ɋɢɫ. 3-12 ɫɥɭɠɢɬ 
ɞɥɹ ɩɨɹɫɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɩɚɤɟɬɧɨɝɨ ɫɢɝɧɚɥɚ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜ ɞɚɥɶɧɟɣɲɢɯ ɩɪɢɦɟɪɚɯ ɤɨɦɚɧɞɵ SCPI ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɤɚɱɟɫɬɜɟ ɜɜɟɞɟɧɢɹ ɜ ɩɪɨ-
ɰɟɞɭɪɵ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɋȼɑ ɢɦɩɭɥɶɫɨɜ. ȼ ɷɬɢɯ ɩɪɢɦɟɪɚɯ ɦɨɝɭɬ ɛɵɬɶ ɤɨɦɚɧɞɵ, ɤɨɬɨɪɵɟ ɡɚ-
ɞɚɸɬ ɩɪɢɧɹɬɵɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɹ. Эɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɷɬɢɯ ɤɨɦɚɧɞ 
ɞɥɹ ɪɟɚɥɶɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɋɩɪɚɜɨɱɧɢɤɭ ɩɪɨ-
ɝɪɚɦɦɢɫɬɚ ("Programmer's Reference") ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ Agilent 53210A/53220A/ 53230A Product 
Reference. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɜ ɨɬɧɨɲɟɧɢɢ ɋȼɑ ɢɡɦɟɪɟɧɢɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɤɭɦɟɧɬɭ Applica-
tion Note 200-1 “Fundamentals of Microwave Frequency Counters”, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɢɦɟɟɬɫɹ ɧɚ ɷɬɨɦ 
ɤɨɦɩɚɤɬ-ɞɢɫɤɟ. 



Ƚɥɚɜɚ 3: ɂɡɦɟɪɟɧɢɹ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 70 53220Ⱥ/53230Ⱥ 

 

 

 Ɋɢɫ. 3-12 ɉɚɪɚɦɟɬɪɵ ɩɚɤɟɬɧɨɝɨ ɫɢɝɧɚɥɚ 

3.10.1  ɂɡɦɟɪɟɧɢɟ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ 

 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ ɢɦɩɭɥɶɫɧɨɝɨ ɩɚɤɟɬɚ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

MEASure:FREQuency:BURSt? [<channel>]  

CONFigure:FREQuency:BURSt [<channel>]  

– Ɂɞɟɫɶ channel – ɷɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɚɧɚɥ 3, ɭɤɚɡɚɧɧɵɣ ɤɚɤ (@3). 

ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ 

// ɢɡɦɟɪɢɬɶ ɧɟɫɭɳɭɸ ɱɚɫɬɨɬɭ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɚɧɞɵ MEASure?   

// ɢ ɟɟ ɭɫɬɚɧɨɜɨɤ "ɩɨ ɭɦɨɥɱɚɧɢɸ"  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:FREQ:BURS? (@3)   

 
// ɢɡɦɟɪɢɬɶ ɧɟɫɭɳɭɸ ɱɚɫɬɨɬɭ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɚɧɞɵ CONFigure,  

// ɭɫɬɚɧɨɜɢɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

CONF:FREQ:BURS (@3)  

INP3:BURS:LEV -6 // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɞɟɬɟɤɬɨɪɚ ɧɚ -6 ɞȻ  

SENS:FREQ:BURS:GATE:NARR OFF // ɨɬɤɥɸɱɢɬɶ ɪɟɠɢɦ ɤɨɪɨɬɤɢɯ ɢɦɩɭɥɶɫɨɜ  

SENS:FREQ:BURS:GATE:AUTO ON // ɚɜɬ. ɧɚɫɬɪɨɣɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

READ?  

Несóщая частота паêета 

Длительность положительной  
части паêета 

Длительность отрицательной части паêета 

Размах  
сиãнала 



Ƚɥɚɜɚ 3: ɂɡɦɟɪɟɧɢɹ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 71 53220Ⱥ/53230Ⱥ 

ɉɪɢɦɟɱɚɧɢɹ 

1. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.2.6 ɧɚ ɩɪɟɞɦɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɚ ɞɥɹ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ. 

2. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 5.3.6 ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɪɟɠɢɦɟ ɢɡɦɟɪɟɧɢɹ ɤɨɪɨɬɤɢɯ ɢɦɩɭɥɶɫɨɜ ɢ ɨ 
ɪɭɱɧɨɦ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɭɩɪɚɜɥɟɧɢɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ. 

3.10.2  ɂɡɦɟɪɟɧɢɟ ɩɟɪɢɨɞɚ ɢ ɱɚɫɬɨɬɵ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ 

 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɩɟɪɢɨɞɚ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ (PRI) ɢ ɱɚɫɬɨɬɵ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ (PRF) ɩɚɤɟɬ-
ɧɵɯ ɫɢɝɧɚɥɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

MEASure:FREQuency:PRI? [{<expected> | MINimum | MAXimum |  

DEFault} [,{<resolution> | MINimum | MAXimum | DEFault}]][,<channel>]  

CONFigure:FREQuency:PRI [{<expected> | MINimum | MAXimum |  

DEFault} [,{<resolution> | MINimum | MAXimum | DEFault}]][,<channel>]  

– Ɂɞɟɫɶ expected – ɨɠɢɞɚɟɦɵɣ ɩɟɪɢɨɞ, resolution – ɠɟɥɚɟɦɨɟ ɪɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ ɪɟɡɭɥɶ-
ɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɫɟɤɭɧɞɚɯ. Ⱦɢɚɩɚɡɨɧɵ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ: 
expected : ɨɬ 1 ɦɤɫ ɞɨ 10 ɫ (ɩɨ ɭɦɨɥɱɚɧɢɸ = 0,001 ɫ) 
resolution : ɨɬ 1.0ȿ-15 × expected  ɞɨ 1.0ȿ-5 × expected   

(ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɨ ɪɚɡɪɟɲɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 0,1 ɫ) 
– Ɂɞɟɫɶ channel – ɷɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɚɧɚɥ 3, ɭɤɚɡɚɧɧɵɣ ɤɚɤ (@3). 

MEASure:FREQuency:PRF? [{<expected> | MINimum | MAXimum |  

DEFault} [,{<resolution> | MINimum | MAXimum | DEFault}]][,<channel>]  

CONFigure:FREQuency:PRF [{<expected> | MINimum | MAXimum |  

DEFault} [,{<resolution> | MINimum | MAXimum | DEFault}]][,<channel>]  

– Ɂɞɟɫɶ expected – ɨɠɢɞɚɟɦɚɹ ɱɚɫɬɨɬɚ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ, resolution – ɠɟɥɚɟɦɨɟ ɪɚɡɪɟ-

ɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɝɟɪɰɚɯ. Ⱦɢɚɩɚɡɨɧɵ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ: 
expected : ɨɬ 0,1 Ƚɰ ɞɨ 1 ɆȽɰ (ɩɨ ɭɦɨɥɱɚɧɢɸ = 1 ɤȽɰ) 

resolution : ɨɬ 1.0ȿ-15 × expected  ɞɨ 1.0ȿ-5 × expected   

(ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɨ ɪɚɡɪɟɲɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 0,1 ɫ) 
– Ɂɞɟɫɶ channel – ɷɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɚɧɚɥ 3, ɭɤɚɡɚɧɧɵɣ ɤɚɤ (@3). 

ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ ɩɟɪɢɨɞɚ ɢ ɱɚɫɬɨɬɵ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ 

// ɢɡɦɟɪɢɬɶ ɨɠɢɞɚɟɦɵɣ ɩɟɪɢɨɞ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ 1 ɦɫ  

// ɫ ɪɚɡɪɟɲɟɧɢɟɦ 6 ɪɚɡɪɹɞɨɜ (ɦɤɫ)  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:FREQ:PRI? 1E-3, .001, (@3)   

 
// ɢɡɦɟɪɢɬɶ ɩɟɪɢɨɞ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure,  

// ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɞɟɬɟɤɬɨɪɚ ɧɚ -6 ɞȻ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:FREQ:PRI 1E-3, .001, (@3)  

INP3:BURS:LEV -6 // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɞɟɬɟɤɬɨɪɚ ɧɚ -6 ɞȻ  

READ?  



Ƚɥɚɜɚ 3: ɂɡɦɟɪɟɧɢɹ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 72 53220Ⱥ/53230Ⱥ 

// ɢɡɦɟɪɢɬɶ ɨɠɢɞɚɟɦɭɸ ɱɚɫɬɨɬɭ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ 1 ɤȽɰ  

// ɫ ɪɚɡɪɟɲɟɧɢɟɦ 6 ɪɚɡɪɹɞɨɜ (ɦȽɰ)  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:FREQ:PRF? 1E3, .001, (@3)   

 
// ɢɡɦɟɪɢɬɶ ɱɚɫɬɨɬɭ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure,  

// ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɞɟɬɟɤɬɨɪɚ ɧɚ -6 ɞȻ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:FREQ:PRI 1E3, .001, (@3)  

INP3:BURS:LEV -6 // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɞɟɬɟɤɬɨɪɚ ɧɚ -6 ɞȻ  

READ?  

 
ɉɪɢɦɟɱɚɧɢɹ 

1. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 5.3 ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ ɜ ɨɬɧɨɲɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɪɚɡɪɹɞɨɜ ɢɧɞɢɤɚɰɢɢ ɜ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɨɬ ɨɠɢɞɚɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɚ resolution.  

2. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.2.6 ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ ɩɨ ɭɫɬɚɧɨɜɤɟ ɩɨɪɨɝɚ ɞɥɹ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ. 

3.10.3  ɂɡɦɟɪɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɱɚɫɬɢ 
  ɩɚɤɟɬɚ ɢɦɩɭɥɶɫɨɜ 

 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ (on) ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ (off) ɱɚɫɬɢ ɩɚɤɟɬɚ ɢɦɩɭɥɶɫɨɜ (ɫɦ. 
ɪɢɫ. 3-12) ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

MEASure:PWIDth:BURSt? [<channel>]  

CONFigure:PWIDth:BURSt [<channel>]  

MEASure:NWIDth:BURSt? [<channel>]  

CONFigure:NWIDth:BURSt [<channel>]  

– Ɂɞɟɫɶ channel – ɷɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɚɧɚɥ 3, ɭɤɚɡɚɧɧɵɣ ɤɚɤ (@3). 

ɉɪɢɦɟɪɵ ɢɡɦɟɪɟɧɢɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɱɚɫɬɢ ɩɚɤɟɬɚ  
ɢɦɩɭɥɶɫɨɜ 

// ɢɡɦɟɪɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɨɣ (on) ɱɚɫɬɢ ɩɚɤɟɬɧɨɝɨ ɫɢɝɧɚɥɚ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:PWID:BURS? (@3)  

 
// ɢɡɦɟɪɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɨɣ (on) ɱɚɫɬɢ ɩɚɤɟɬɧɨɝɨ ɫɢɝɧɚɥɚ  

// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure, ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɞɟɬɟɤɬɨɪɚ -12 ɞȻ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:PWID:BURS (@3)  

INP3:BURS:LEV -12 // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɞɟɬɟɤɬɨɪɚ -12 ɞȻ  

READ?   



Ƚɥɚɜɚ 3: ɂɡɦɟɪɟɧɢɹ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 73 53220Ⱥ/53230Ⱥ 

// ɢɡɦɟɪɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɣ (off) ɱɚɫɬɢ ɩɚɤɟɬɧɨɝɨ ɫɢɝɧɚɥɚ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

MEAS:NWID:BURS? (@3)  

 
// ɢɡɦɟɪɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɣ (off) ɱɚɫɬɢ ɩɚɤɟɬɧɨɝɨ ɫɢɝɧɚɥɚ  

// ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CONFigure, ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɞɟɬɟɤɬɨɪɚ -12 ɞȻ  

*RST   // ɩɟɪɟɭɫɬɚɧɨɜɤɚ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  

CONF:NWID:BURS (@3)  

INP3:BURS:LEV -12 // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɞɟɬɟɤɬɨɪɚ -12 ɞȻ  

READ?   

 



Ƚɥɚɜɚ 4: Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 74 53220Ⱥ/53230Ⱥ 

4  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɠɢ-
ɞɚɟɦɵɯ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ. Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɭɫɬɚɧɨɜɤɭ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɚɤ ɜɯɨɞ-
ɧɨɣ ɢɦɩɟɞɚɧɫ ɤɚɧɚɥɨɜ, ɚɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɩɪɨɛɧɢɤɚ, ɯɚɪɚɤɬɟɪ ɫɜɹɡɢ 
ɜ ɬɪɚɤɬɟ, ɮɢɥɶɬɪɚɰɢɹ, ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ. 

4.1  ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɚɥɨɜ 

ɍ ɱɚɫɬɨɬɨɦɟɪɨɜ 53220Ⱥ/53230Ⱥ ɢɦɟɟɬɫɹ ɞɜɚ ɜɯɨɞɧɵɯ ɤɚɧɚɥɚ, ɚ ɬɚɤɠɟ ɬɪɟɬɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɯɨɞ-
ɧɨɣ ɤɚɧɚɥ. Ɉɩɰɢɹ 201 ɞɨɛɚɜɥɹɟɬ ɩɚɪɚɥɥɟɥɶɧɵɟ (ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ) ɫɨɟɞɢɧɢɬɟɥɢ ɤɚɧɚɥɨɜ 1 ɢ 2 ɧɚ ɡɚɞ-
ɧɟɣ ɩɚɧɟɥɢ. Ɉɩɰɢɢ 106 ɢ 115 ɞɨɛɚɜɥɹɸɬ ɬɪɟɬɢɣ ɤɚɧɚɥ ɧɚ 6 ȽȽɰ ɢɥɢ 15 ȽȽɰ. Ɉɩɰɢɹ 202 ɩɨɦɟɳɚɟɬ ɧɚ 
ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ ɬɪɟɬɢɣ ɤɚɧɚɥ (ɨɩɰɢɹ 106 / 115), ɚ ɨɩɰɢɹ 203 ɩɨɦɟɳɚɟɬ ɧɚ ɡɚɞɧɸɸ ɩɚɧɟɥɶ ɨɩɰɢɸ 
106 / 115. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȿɫɥɢ ɩɚɪɚɥɥɟɥɶɧɵɟ ɜɯɨɞɵ ɤɚɧɚɥɨɜ 1 ɢ 2 ɢɦɟɸɬɫɹ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ (ɨɩɰɢɹ 201), ɬɨ ɜɫɟ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɜɯɨɞɨɜ ɨɬɧɨɫɹɬɫɹ ɬɨɥɶɤɨ ɤ ɫɨɟɞɢɧɢɬɟɥɹɦ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɢ ɜɯɨɞɧɨɦɭ ɢɦɩɟɞɚɧɫɭ 50 
Ɉɦ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟ ɧɨɪɦɢɪɭɸɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɯɨɞɚ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɤɚ-
ɥɢɛɪɨɜɤɟ ɩɪɢɛɨɪɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɯɨɞɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. 

ɉɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɩɪɢɛɨɪɨɜ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɤɨɦɚɧɞɚɦɢ SCPI ɢɡ ɩɨɞɫɢɫɬɟɦɵ INPut. ȼ ɫɢɧɬɚɤɫɢɫɟ ɷɬɢɯ ɤɨɦɚɧɞ ɨɛɨɡɧɚɱɟɧɢɟ INPut[{1|2}] ɨɬ-
ɧɨɫɢɬɫɹ ɤ ɤɚɧɚɥɚɦ 1 ɢ 2. ȼ ɫɭɳɧɨɫɬɢ, ɷɬɢ ɤɨɦɚɧɞɵ ɧɟ ɩɪɢɦɟɧɹɸɬɫɹ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɬɪɟɬɶɟɦɭ ɤɚ-
ɧɚɥɭ (ɨɩɰɢɹ 106 ɢɥɢ ɨɩɰɢɹ 115). 

Ʉɚɧɚɥɵ ɱɚɫɬɨɬɨɦɟɪɚ ɦɨɠɧɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɧɟɡɚɜɢɫɢɦɵɦ ɨɛɪɚɡɨɦ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɢɡɦɟɪɟɧɢɣ ɨɬ-
ɧɨɲɟɧɢɹ ɱɚɫɬɨɬ ɢ ɜɵɛɪɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɜɪɟɦɟɧɧɵɯ ɢɧɬɟɪɜɚɥɨɜ. Ɉɞɧɚɤɨ ɢɡɦɟɪɟɧɢɹ ɜ ɤɚɧɚɥɚɯ ɧɟ ɜɵ-
ɩɨɥɧɹɸɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ. ɉɟɪɟɤɥɸɱɟɧɢɟ ɫ ɤɚɧɚɥɚ ɧɚ ɤɚɧɚɥ ɫɨɯɪɚɧɹɟɬ ɤɨɧɮɢɝɭɪɚɰɢɸ ɤɚɧɚɥɨɜ, ɧɨ 
ɩɪɟɤɪɚɳɚɟɬ ɬɟɤɭɳɟɟ ɢɡɦɟɪɟɧɢɟ. ȼɧɨɜɶ ɜɵɛɪɚɧɧɵɣ ɤɚɧɚɥ ɡɚɧɨɜɨ ɢɧɢɰɢɚɥɢɡɢɪɭɟɬɫɹ, ɚ ɢɡɦɟɪɟɧɢɹ ɧɚ-
ɱɢɧɚɸɬɫɹ, ɤɨɝɞɚ ɛɭɞɭɬ ɜɵɩɨɥɧɟɧɵ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɵɟ ɭɫɥɨɜɢɹ ɡɚɩɭɫɤɚ. 

4.2  Ɍɪɚɤɬ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ 

Ɍɪɚɤɬ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 4-1. 
 

 

 Ɋɢɫ. 4-1 Ɍɪɚɤɬ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ ɭ ɱɚɫɬɨɬɨɦɟɪɨɜ 53220Ⱥ/53230Ⱥ 

Запóсê  
и стробирование 

Вход 

Защита входа 

Выбор  
амплитóдноãо  
диапазона 

Бóфер 

Хараêтер связи  
в траêте 

Выбираемый  
ФНЧ 100 êГц 

Пороãовый óровень
и чóвствительность



Ƚɥɚɜɚ 4: Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 75 53220Ⱥ/53230Ⱥ 

ȼ ɬɚɛɥɢɰɟ 4-1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɜɨɞɤɚ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ, ɤɨɬɨɪɵɟ ɭɫ-
ɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɪɢ ɩɟɪɟɭɫɬɚɧɨɜɤɟ (Reset). 

Ɍɚɛɥɢɰɚ 4-1 ɋɜɨɞɤɚ ɩɪɟɞɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ 

ɉɚɪɚɦɟɬɪ  ɍɫɬɚɧɨɜɤɚ 

Impedance 

Range (1:1 probe) 

Range (10:1 probe) 

Probe factor 

Coupling 

Low pass filter 

Auto-level 

Level (absolute) 

Level (relative) 

Pulse Envelope (ch. 3) 

Noise Rejection 

Slope 

ɂɦɩɟɞɚɧɫ 
Ⱥɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ (ɩɪɨɛɧɢɤ 1:1) 

Ⱥɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ (ɩɪɨɛɧɢɤ 10:1) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɩɪɨɛɧɢɤɚ 

ɏɚɪɚɤɬɟɪ ɫɜɹɡɢ ɜ ɬɪɚɤɬɟ * 

Ɏɢɥɶɬɪ ɧɢɠɧɢɯ ɱɚɫɬɨɬ 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ 

ɍɪɨɜɟɧɶ (ɚɛɫɨɥɸɬɧɵɣ) 

ɍɪɨɜɟɧɶ (ɨɬɧɨɫɢɬɟɥɶɧɵɣ) 

Ɉɝɢɛɚɸɳɚɹ ɩɚɤɟɬɚ ɢɦɩɭɥɶɫɨɜ (ɤɚɧɚɥ 3) 

ɉɨɞɚɜɥɟɧɢɟ ɲɭɦɚ 

Ɏɪɨɧɬ ɫɢɝɧɚɥɚ 

1 MΩ 

5V 

50 V 

1:1 

AC 

Off 

Ɂɚɞɟɣɫɬɜɨɜɚɧɚ 

0.0 V 

50% 

–6 ɞȻ 

Ɉɬɤɥɸɱɟɧɨ 

ɉɨɥɨɠɢɬɟɥɶɧɵɣ 

* Ⱥɋ = ɫɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ; DC = ɫɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 

4.2.1 ȼɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ 

 

ɋ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɱɚɫɬɨɬɨɦɟɪɚ 53220Ⱥ/53230Ⱥ 
ɧɚ 50 Ɉɦ ɢɥɢ ɧɚ 1 ɆɈɦ. 

INPut[{1|2}]:IMPedance {<impedance>|MINimum|MAXimum|DEFault}  

INPut[{1|2}]:IMPedance? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ɂɧɚɱɟɧɢɹ ɢɦɩɟɞɚɧɫɚ 50 Ɉɦ ɢ 1 ɆɈɦ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɝɥɚɫɨɜɚɧɢɹ (ɨɤɨɧɟɱɧɚɹ ɧɚɝɪɭɡɤɚ) ɢ 
ɩɨɞɫɬɵɤɨɜɤɢ, ɫɨɝɥɚɫɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 

ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɛɧɢɤɨɜ 
ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɩɪɨɛɧɢɤɚ 1:1 ɢɥɢ 10:1 ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɱɚɫɬɨɬɨɦɟɪɚ ɬɚɤ, ɱɬɨɛɵ 

ɨɧ ɨɛɟɫɩɟɱɢɜɚɥ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɩɪɨɛɧɢɤɚɦɢ (ɧɚɩɪɢɦɟɪ, 50 Ω, 1 MΩ, high Z). Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧ-
ɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.2.2. 

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (Preset) ɭɫɬɚɧɚɜɥɢɜɚ-

ɟɬɫɹ ɡɧɚɱɟɧɢɟ ɢɦɩɟɞɚɧɫɚ 1 ɆɈɦ. Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɜɯɨɞɧɨɝɨ 

ɢɦɩɟɞɚɧɫɚ. 

ɉɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɢɦɩɟɞɚɧɫɚ 

//ɢɡɦɟɪɟɧɢɟ ɩɟɪɢɨɞɚ ɨɠɢɞɚɟɦɨɝɨ ɫɢɝɧɚɥɚ 10 МȽɰ,  

//ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɧɚɥ 1  

CONF:FREQ 0.1E6,MAX,(@1)  

 INP:IMP 1.0E6  //ɭɫɬɚɧɨɜɢɬɶ ɢɦɩɟɞɚɧɫ ɧɚ 1 МОɦ  

Ɂɚɳɢɬɚ ɜɯɨɞɚ 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɜɤɥɸɱɚɹ ɩɨɫɬɨɹɧɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ) ɧɚ ɜɯɨɞɟ 50 Ɉɦ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 
± 5,125 ȼɩɢɤ. ȿɫɥɢ ɜɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɟɜɵɫɢɬ ɭɪɨɜɟɧɶ ± 10,0 ȼɩɢɤ, ɬɨ ɪɚɡɦɵɤɚɟɬɫɹ ɪɟɥɟ ɡɚɳɢɬɵ 
ɜɯɨɞɚ, ɩɟɪɟɤɥɸɱɚɸɳɟɟ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɧɚ 1 ɆɈɦ. (Ɉɞɧɚɤɨ ɧɚ ɞɢɫɩɥɟɟ ɢ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢ-

ɲɟ Impedance ɩɪɨɞɨɥɠɚɟɬ ɢɧɞɢɰɢɪɨɜɚɬɶɫɹ ɭɫɬɚɧɨɜɤɚ 50 Ω). Ʉɨɝɞɚ ɪɟɥɟ ɪɚɡɨɦɤɧɭɬɨ, ɦɢɝɚɟɬ ɤɥɚɜɢɲɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɚɧɚɥɚ, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɫɧɹɬɨ ɢɥɢ ɫɧɢɠɟɧɨ ɞɨ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ ɜɯɨɞɧɨɟ ɧɚ-
ɩɪɹɠɟɧɢɟ ɢ ɛɭɞɟɬ ɧɚɠɚɬɚ ɷɬɚ ɤɥɚɜɢɲɚ. Ɍɨɝɞɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ 50 Ɉɦ. 



Ƚɥɚɜɚ 4: Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 76 53220Ⱥ/53230Ⱥ 

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɝɪɚɦɦɧɵɦ ɩɭɬɟɦ, ɪɚɡɨɦɤɧɭɬɨ ɥɢ ɪɟɥɟ ɡɚɳɢɬɵ, ɤɨɦɚɧɞɚ 

 INPut[{1|2}]:PROTection?  

ɡɚɩɪɚɲɢɜɚɟɬ ɫɨɫɬɨɹɧɢɟ ɪɟɥɟ (0 = ɪɟɥɟ ɡɚɦɤɧɭɬɨ, 1 = ɪɟɥɟ ɪɚɡɨɦɤɧɭɬɨ). Ʉɨɝɞɚ ɛɭɞɟɬ ɫɧɹɬɨ ɢɥɢ ɫɧɢ-
ɠɟɧɨ ɞɨ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ ɜɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɪɟɥɟ ɡɚɳɢɬɵ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ (ɡɚɦɵɤɚɟɬɫɹ) 
ɤɨɦɚɧɞɨɣ: 

 INPut[{1|2}]:PROTection:CLEar  

ɤɨɬɨɪɚɹ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ 50 Ɉɦ. 

Ȼɢɬ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɧɚɩɪɹɠɟɧɢɸ 
Ɋɚɡɦɵɤɚɧɢɟ ɪɟɥɟ ɡɚɳɢɬɵ ɜɯɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɬɚɧɨɜɤɟ ɜ ɫɨɫɬɨɹɧɢɟ ɥɨɝ. 1 ɛɢɬɚ "Voltage Overload" 
(ɛɢɬ 0) ɜ ɝɪɭɩɩɟ Questionable Data Register ɱɚɫɬɨɬɨɦɟɪɚ. Эɬɨɬ ɛɢɬ ɜ ɪɟɝɢɫɬɪɟ Condition ɨɱɢɳɚɟɬɫɹ ɤɨ-

ɦɚɧɞɨɣ INPut:PROTection:CLEar ɢɥɢ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɜɯɨɞɧɨɝɨ ɢɦɩɟɞɚɧɫɚ ɧɚ 1 ɆɈɦ. Эɬɨɬ 
ɛɢɬ ɜ ɪɟɝɢɫɬɪɟ Event ɨɱɢɳɚɟɬɫɹ ɩɪɢ ɫɱɢɬɵɜɚɧɢɢ ɪɟɝɢɫɬɪɚ. 

4.2.2 ȼɯɨɞɧɨɣ ɚɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ 

 

ȼɯɨɞɧɨɣ ɚɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬɨɦɟɪɚ 53220Ⱥ/53230Ⱥ (± 5,0 ȼ, ± 50 ȼ ɢɥɢ ± 500 ȼ) ɜɵɛɢɪɚɟɬɫɹ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɫɥɚɛɥɟɧɢɹ ɩɪɨɛɧɢɤɚ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɜɯɨɞɧɨɝɨ ɚɦɩɥɢɬɭɞɧɨɝɨ ɞɢɚɩɚ-
ɡɨɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɚɧɞɚ: 

INPut[{1|2}]:RANGe {<range>|MINimum|MAXimum|DEFault}  

INPut[{1|2}]:RANGe? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɝɞɚ ɜɵɛɪɚɧ ɩɪɨɛɧɢɤ 1:1 (ɫɦ. ɧɢɠɟ "ȼɵɛɨɪ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɫɥɚɛɥɟɧɢɹ ɩɪɨɛɧɢɤɚ"), ɞɨɫɬɭɩɧɵ ɞɢɚɩɚ-
ɡɨɧɵ 5,0 ȼ ɢ 50,0 ȼ. Ʉɨɝɞɚ ɜɵɛɪɚɧ ɩɪɨɛɧɢɤ 10:1, ɞɨɫɬɭɩɧɵ ɞɢɚɩɚɡɨɧɵ 50,0 ȼ ɢ 500,0 ȼ. 

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɜɯɨɞɧɨɝɨ ɚɦɩɥɢɬɭɞɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. ɉɨɫɥɟ 

ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (Preset) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɦ-

ɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ 5,0 ȼ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɜɯɨɞɧɨɝɨ ɚɦɩɥɢɬɭɞɧɨɝɨ ɞɢɚɩɚɡɨɧɚ   

Ⱦɥɹ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɫ ɱɚɫɬɨɬɨɣ ɛɨɥɟɟ 100 Ƚɰ ɮɭɧɤɰɢɹ Auto Scale ɤɨɧɬɪɨɥɢɪɭɟɬ ɫɢɝɧɚɥ ɧɚ ɜɯɨɞɧɨɦ 
ɤɚɧɚɥɟ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ ɧɚ 5 ȼ ɢɥɢ 50 ȼ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɚɦɩɥɢɬɭɞɵ. Ɏɭɧɤɰɢɹ 
Auto Scale ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɮɭɧɤɰɢɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ (Preset), ɤɨɬɨɪɚɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɢɧɹɬɨɟ 
ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɟ ɚɦɩɥɢɬɭɞɧɨɝɨ ɞɢɚɩɚɡɨɧɚ 5 ȼ. 

ɉɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɚɦɩɥɢɬɭɞɧɨɝɨ ɞɢɚɩɚɡɨɧɚ 

//ɢɡɦɟɪɟɧɢɟ ɩɟɪɢɨɞɚ ɨɠɢɞɚɟɦɨɝɨ ɫɢɝɧɚɥɚ 10 МȽɰ,  

//ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɧɚɥ 1  

CONF:PER 0.1E-6,MAX,(@1)  

 INP:IMP 1.0E6  //ɭɫɬɚɧɨɜɢɬɶ ɢɦɩɟɞɚɧɫ ɧɚ 1 МОɦ  

 INP:RANG 50  //ɭɫɬɚɧɨɜɢɬɶ ɚɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ 50 ȼ  

ɍɫɬɚɧɨɜɤɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɫɥɚɛɥɟɧɢɹ ɩɪɨɛɧɢɤɚ 

 

Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɤɨɧɬɪɨɥɶɧɵɦ ɬɨɱɤɚɦ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ (DUT) ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫ 
ɱɚɫɬɨɬɨɦɟɪɨɦ 53220Ⱥ/53230Ⱥ ɩɚɫɫɢɜɧɵɟ ɩɪɨɛɧɢɤɢ N2870A, N2873A ɢ N2874A. ɉɪɨɛɧɢɤ 1:1 N2870A 
(ɩɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ 35 ɆȽɰ) ɢ ɩɪɨɛɧɢɤɢ 10:1 N2873A (500 ɆȽɰ) ɢ N2874A (1,5 ȽȽɰ) ɹɜɥɹɸɬɫɹ ɩɨɩɭ-
ɥɹɪɧɵɦɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɹɦɢ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɫ ɨɫɰɢɥɥɨɝɪɚɮɚɦɢ Agilent. 



Ƚɥɚɜɚ 4: Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 77 53220Ⱥ/53230Ⱥ 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɩɪɨɛɧɢɤɨɜ ɫ ɱɚɫɬɨɬɨɦɟɪɨɦ ɭɤɚɡɚɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɫɥɚɛɥɟɧɢɹ ɩɪɨɛɧɢɤɚ ɯɚɪɚɤɬɟ-
ɪɢɡɭɟɬ ɩɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɢ ɦɟɠɞɭɩɢɤɨɜɵɟ ɭɪɨɜɧɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɚɥɶɧɵɯ ɭɪɨɜɧɟɣ ɜ ɨɛɴɟɤɬɟ ɢɡ-
ɦɟɪɟɧɢɣ ɜɦɟɫɬɨ ɭɪɨɜɧɹ ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɚ. Ʉɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɩɪɨɛɧɢɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨ-
ɦɚɧɞɨɣ: 

INPut[{1|2}]:PROBe {<factor>|MINimum|MAXimum|DEFault}  

INPut[{1|2}]:PROBe? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɩɪɨɛɧɢɤɚ (factor) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 1 ɞɥɹ ɩɪɨɛɧɢɤɚ 1:1 (N2870A) ɢ ɧɚ 

10 ɞɥɹ ɩɪɨɛɧɢɤɚ 10:1 (N2873A ɢɥɢ N2874A). ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ 1 ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɚɦɩɥɢɬɭɞɧɵɟ ɞɢɚɩɚ-

ɡɨɧɵ ɱɚɫɬɨɬɨɦɟɪɚ 5 ȼ ɢ 50 ȼ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ 10 ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɚɦɩɥɢɬɭɞɧɵɟ ɞɢɚɩɚɡɨɧɵ ɱɚɫɬɨɬɨ-
ɦɟɪɚ 50 ȼ ɢ 500 ȼ. 

ɋɨɜɦɟɫɬɢɦɨɫɬɶ ɜɯɨɞɚ ɫ ɩɪɨɛɧɢɤɨɦ 
ɉɪɨɛɧɢɤɢ N2870A ɢ N2873A ɫɨɜɦɟɫɬɢɦɵ ɫ ɜɯɨɞɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 1 ɆɈɦ. ɉɪɨɛɧɢɤ N2874A ɫɨ-
ɜɦɟɫɬɢɦ ɫ ɜɯɨɞɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 50 Ɉɦ. ȼɫɟ ɷɬɢ ɩɪɨɛɧɢɤɢ ɫɨɜɦɟɫɬɢɦɵ ɫ ɜɯɨɞɧɨɣ ɟɦɤɨɫɬɶɸ ɱɚɫɬɨ-
ɬɨɦɟɪɚ 20 ɩɎ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɩɪɨɛɧɢɤɚ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ 
ɱɚɫɬɨɬɨɦɟɪɚ (1 ɆɈɦ ɢɥɢ 50 Ɉɦ). 

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɫɥɚɛɥɟɧɢɹ ɩɪɨɛɧɢɤɚ. ɉɨ-

ɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST), ɤɨɦɚɧɞɵ ɩɪɟɞɭɫɬɚɧɨɜɤɢ SYSTem:PRESet ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɫ 
ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (Preset) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ 5,0 ȼ. 

4.2.3 ɏɚɪɚɤɬɟɪ ɫɜɹɡɢ ɧɚ ɜɯɨɞɟ 

 

ɇɚ ɜɯɨɞɟ ɱɚɫɬɨɬɨɦɟɪɚ 53220Ⱥ/53230Ⱥ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ (DC, ɧɟ-
ɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɫɜɹɡɶ) ɥɢɛɨ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ (Ⱥɋ, ɟɦɤɨɫɬɧɚɹ ɫɜɹɡɶ). ɏɚɪɚɤɬɟɪ ɫɜɹɡɢ ɧɚ 
ɜɯɨɞɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

INPut[{1|2}]:COUPling {AC|DC}  

INPut[{1|2}]:COUPling?      (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ɋɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ (AC) ɭɞɚɥɹɟɬ ɩɨɫɬɨɹɧɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɫɢɝɧɚɥɚ ɢ ɰɟɧɬɪɢɪɭɟɬ 
ɫɢɝɧɚɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɭɥɟɜɨɣ ɥɢɧɢɢ. Ⱦɨɫɬɭɩɧɵɣ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɫɨɫɬɚɜɥɹɟɬ: 

 ȼ ɪɟɠɢɦɟ Ⱥɋ: 10 Ƚɰ ÷ 350 ɆȽɰ 

 ȼ ɪɟɠɢɦɟ DC: 1 ɦȽɰ ÷ 350 ɆȽɰ 

 

ɋɜɹɡɶ ɩɨ ɩɨɫɬɨɹɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ (DC) ɪɚɫɲɢɪɹɟɬ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɜɧɢɡ ɞɨ 1 ɦȽɰ. 

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɯɚɪɚɤɬɟɪɚ ɫɜɹɡɢ. ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚ-

ɧɨɜɤɢ (*RST) ɢɥɢ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ Preset ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ 

(Ⱥɋ). 

ɉɪɢ ɜɵɛɨɪɟ ɯɚɪɚɤɬɟɪɚ ɫɜɹɡɢ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ ɪɚɫɱɟɬ ɬɚɤɠɟ ɚɦɩɥɢɬɭɞɭ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. ɋɜɹɡɶ 
DC ɩɪɢɟɦɥɟɦɚ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɢɡɦɟɪɟɧɢɣ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɞɥɹ ɬɟɯ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɨɩ-
ɪɟɞɟɥɟɧɧɨɝɨ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ. ȼɦɟɫɬɨ ɭɦɟɧɶɲɟɧɢɹ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ ɩɭɬɟɦ ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɦɩɥɢɬɭɞ-
ɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɜɹɡɶ Ⱥɋ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɫɢɝɧɚɥɚ ɤ ɨɤɧɭ ɝɢɫɬɟɪɟɡɢɫɚ, ɡɚɞɚɧɧɨɦɭ 
ɭɪɨɜɧɟɦ ɡɚɩɭɫɤɚ. Эɬɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɧɚ ɪɢɫ. 4-2 (ɫɦ. ɬɚɤɠɟ ɩɨɞɪɚɡɞɟɥ 4.2.5). 
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Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 78 53220Ⱥ/53230Ⱥ 

 

 

 Ɋɢɫ. 4-2 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɜɹɡɢ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɞɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɬɨɱɤɚɦɢ ɡɚɩɭɫɤɚ 

ȼɪɟɦɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɯɚɪɚɤɬɟɪɚ ɫɜɹɡɢ 

ɉɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɫ DC ɧɚ Ⱥɋ ɜɨɡɧɢɤɚɟɬ ɩɟɪɟɯɨɞɧɨɣ ɩɪɨɰɟɫɫ, ɜɪɟɦɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜ-
ɥɹɟɬ ɨɞɧɭ ɫɟɤɭɧɞɭ ɞɥɹ ɫɢɝɧɚɥɚ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 5 ȼ. 

ɉɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɯɚɪɚɤɬɟɪɚ ɫɜɹɡɢ ɧɚ ɜɯɨɞɟ 

//ɢɡɦɟɪɟɧɢɟ ɩɟɪɢɨɞɚ ɨɠɢɞɚɟɦɨɝɨ ɫɢɝɧɚɥɚ 10 МȽɰ,  

//ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɧɚɥ 1  

CONF:PER 0.1E-6,MAX,(@1)  

 INP:COUP AC  //ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  

4.2.4 Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨɥɨɫɵ ɱɚɫɬɨɬ ɫ ɩɨɦɨɳɶɸ ɮɢɥɶɬɪɚ ɧɢɠɧɢɯ ɱɚɫɬɨɬ 

 

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɜ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɧɢɠɟ 100 ɤȽɰ ɦɨɠɧɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɮɢɥɶɬɪ ɧɢɠɧɢɯ ɱɚɫɬɨɬ ɜ 
ɫɢɝɧɚɥɶɧɨɦ ɬɪɚɤɬɟ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɲɭɦɨɜ, ɜɧɨɫɢɦɵɯ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɜɯɨɞɧɨɝɨ 
ɫɢɝɧɚɥɚ. 

Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɜ ɫɢɝɧɚɥɶɧɵɣ ɬɪɚɤɬ ɮɢɥɶɬɪɚ ɧɢɠɧɢɯ ɱɚɫɬɨɬ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɚɧɞɚ: 

INPut[{1|2}]:FILTer[:LPASs][:STATe] {OFF|ON}  

INPut[{1|2}]:FILTer[:LPASs][:STATe]?   (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɦɚɧɞɚ ON ɩɨɞɤɥɸɱɚɟɬ ɮɢɥɶɬɪ, ɤɨɦɚɧɞɚ OFF ɨɬɤɥɸɱɚɟɬ ɮɢɥɶɬɪ. 

ɇɚ ɪɢɫ. 4-3 ɩɨɤɚɡɚɧɨ ɜɥɢɹɧɢɟ ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɮɢɥɶɬɪɚ ɧɚ ɞɨɫɬɭɩɧɵɣ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚ-
ɡɨɧ. 

ɋɨɝɥɚɫɧɨ ɷɬɨɦɭ ɪɢɫɭɧɤɭ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɞɢɚɩɚɡɨɧ ɫɨɫɬɚɜɥɹɟɬ: 
 ȼ ɪɟɠɢɦɟ DC: 1 ɦȽɰ ÷ 100 ɤȽɰ 

 ȼ ɪɟɠɢɦɟ Ⱥɋ: 10 Ƚɰ ÷ 100 ɤȽɰ 

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɮɢɥɶɬɪɚ. ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ 

(*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (Preset) ɮɢɥɶɬɪ ɧɢɠɧɢɯ ɱɚɫɬɨɬ ɨɬɤɥɸɱɚɟɬɫɹ (OFF). 

Входной сиãнал с постоянной составляющей 

Запроãраммированный óровень запóсêа 

Оêно ãистерезиса 

Точêа запóсêа 

Точêа сброса 

Связь по постоянномó напряжению Связь по переменномó напряжению 
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 Ɋɢɫ. 4-3 Ⱦɨɫɬɭɩɧɵɣ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɫ ɩɨɞɤɥɸɱɟɧɧɵɦ Ɏɇɑ 

4.2.5 ɉɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 

 

ɉɨɪɨɝɨɜɵɦ ɭɪɨɜɧɟɦ ɹɜɥɹɟɬɫɹ ɭɪɨɜɟɧɶ ɡɚɩɭɫɤɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɱɚɫɬɨɬɨɦɟɪ ɧɚɱɢɧɚɟɬ ɫɱɟɬ (ɬ.ɟ. ɢɡɦɟɪɟ-
ɧɢɟ). Эɬɨɬ ɭɪɨɜɟɧɶ ɧɚɯɨɞɢɬɫɹ ɜ ɫɟɪɟɞɢɧɟ ɡɨɧɵ ɝɢɫɬɟɪɟɡɢɫɚ (ɷɬɚ ɡɨɧɚ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 
ɱɚɫɬɨɬɨɦɟɪɚ). Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɫɢɝɧɚɥ ɩɟɪɟɫɟɤɚɥ ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɩɪɟɞɟɥ ɡɨɧɵ 
ɝɢɫɬɟɪɟɡɢɫɚ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. ɇɚ ɪɢɫ. 4-4 ɩɨɹɫɧɹɸɬɫɹ ɷɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɫɨɫɬɨɹ-
ɧɢɹ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 
 

 

 Ɋɢɫ. 4-4 ɉɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 

Положительный наêлон 

Отрицательный наêлон 
Индиêатор динамичесêоãо диапазона на дисплее 

Точêа запóсêа

Точêа сброса 

Пороãовый  
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(чóвствительность) 

Ди
на
ми

че
сê
ий

 д
иа
па
зо
н 

Ди
ап
аз
он

 и
зм

ен
ен
ия

 с
иã
на
ла

 



Ƚɥɚɜɚ 4: Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 80 53220Ⱥ/53230Ⱥ 

Ɂɚɞɚɧɢɟ ɚɛɫɨɥɸɬɧɨɝɨ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ 

 

ȼɯɨɞɧɨɣ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɦɨɠɟɬ ɛɵɬɶ ɡɚɞɚɧ ɜ ɜɢɞɟ ɚɛɫɨɥɸɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɟɬɫɹ 
ɤɨɦɚɧɞɚ: 

INPut[{1|2}]:LEVel[{1|2}][:ABSolute] {<volts>|MINimum|MAXimum|DEFault}  

INPut[{1|2}]:LEVel[{1|2}][:ABSolute]? [{MINimum|MAXimum|DEFault}]  

            (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ɇɢɠɟ ɭɤɚɡɚɧɵ ɩɪɟɞɟɥɵ ɭɫɬɚɧɨɜɤɢ ɚɛɫɨɥɸɬɧɵɯ ɩɨɪɨɝɨɜɵɯ ɭɪɨɜɧɟɣ ɜ ɪɚɡɧɵɯ ɚɦɩɥɢɬɭɞɧɵɯ ɞɢɚɩɚɡɨ-
ɧɚɯ. 

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

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

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

Ʉɨɦɚɧɞɚ LEVel/LEVel1 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɛɫɨɥɸɬɧɵɣ ɩɨɪɨɝ ɞɥɹ ɜɫɟɯ ɢɡɦɟɪɟɧɢɣ, ɤɪɨɦɟ ɢɡɦɟɪɟɧɢɣ 

ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɢ ɫɩɚɞɚ, ɚ ɬɚɤɠɟ ɨɞɧɨɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ. ɉɪɢ ɢɡɦɟɪɟɧɢɢ 

ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɢ ɫɩɚɞɚ ɤɨɦɚɧɞɚ LEVel/LEVel1 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɢɠɧɢɣ ɤɨɧɬɪɨɥɶɧɵɣ ɭɪɨɜɟɧɶ, 
ɚ ɤɨɦɚɧɞɚ LEVel2 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɜɟɪɯɧɢɣ ɤɨɧɬɪɨɥɶɧɵɣ ɭɪɨɜɟɧɶ. ɉɪɢ ɨɞɧɨɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹɯ 
ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɤɨɦɚɧɞɚ LEVel/LEVel1 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɛɫɨɥɸɬɧɵɣ ɩɨɪɨɝ ɞɥɹ ɫɨɛɵɬɢɹ ɩɭɫɤɚ, 

ɚ ɤɨɦɚɧɞɚ LEVel2 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɨɪɨɝ ɞɥɹ ɫɨɛɵɬɢɹ ɨɫɬɚɧɨɜɚ. 

ɍɫɬɚɧɨɜɤɚ ɚɛɫɨɥɸɬɧɨɝɨ ɭɪɨɜɧɹ ɨɬɤɥɸɱɚɟɬ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ 

(Auto-Level). Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɩɨɞɤɥɸɱɚɸɬ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨ-

ɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɪɨɝ ɧɚ 50%. Ʉɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ 

ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (Preset) ɬɚɤɠɟ ɩɨɞɤɥɸɱɚɸɬ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ 
ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɪɨɝ ɧɚ 50%. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ, ɡɚɩɪɨɫ ɡɧɚɱɟɧɢɹ ɚɛɫɨɥɸɬɧɨɝɨ 
ɭɪɨɜɧɹ ɜ ɬɟɤɭɳɟɦ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɤɚɧɚɥɟ ɜɵɜɨɞɢɬ ɩɨɫɥɟɞɧɟɟ ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɯɨɞɧɨɝɨ ɩɨɪɨ-
ɝɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ȿɫɥɢ ɷɬɨɬ ɤɚɧɚɥ ɧɟ ɹɜɥɹɟɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɤɚɧɚɥɨɦ, ɬɨ ɜɵɜɨɞɢɬɫɹ ɡɧɚɱɟɧɢɟ 
9.91ȿ+37 (ɷɬɨ ɧɟ ɱɢɫɥɨ). Ɂɧɚɱɟɧɢɟ Level2 ɦɨɠɧɨ ɡɚɩɪɚɲɢɜɚɬɶ ɬɨɥɶɤɨ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɜɪɟɦɟɧɢ ɧɚ-
ɪɚɫɬɚɧɢɹ ɢ ɫɩɚɞɚ, ɚ ɬɚɤɠɟ ɨɞɧɨɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ. Ɂɚɩɪɨɫ ɡɧɚɱɟɧɢɹ Level2 
ɜɨ ɜɪɟɦɹ ɞɪɭɝɢɯ ɢɡɦɟɪɟɧɢɣ ɜɵɜɨɞɢɬ ɪɟɡɭɥɶɬɚɬ 9.91ȿ+37 (ɷɬɨ ɧɟ ɱɢɫɥɨ). 

ɉɪɢɦɟɧɟɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ 

 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɩɢɤɚɯ 
ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɢ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɤɨɦɚɧɞɨɣ: 

INPut[{1|2}]:LEVel[{1|2}]:AUTO {OFF|ON|ONCE}  

INPut[{1|2}]:LEVel[{1|2}]:AUTO?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

 Ʉɨɦɚɧɞɚ OFF ɨɬɤɥɸɱɚɟɬ, ɚ ɤɨɦɚɧɞɚ ON ɜɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɭɫɬɚɧɨɜɤɭ ɩɨɪɨɝɨɜɨɝɨ 

ɭɪɨɜɧɹ; ONCE ɧɟɦɟɞɥɟɧɧɨ ɜɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ, ɡɚɬɟɦ ɨɬɤɥɸɱɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɭɫɬɚɧɨɜɤɭ ɩɨɪɨɝɨɜɨɝɨ 

ɭɪɨɜɧɹ. 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ, ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɡɚɞɚɟɬɫɹ ɜ 
ɩɪɨɰɟɧɬɚɯ (%) ɨɬ ɦɟɠɞɭɩɢɤɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɫɦ. ɧɢɠɟ "ɍɫɬɚɧɨɜɤɚ ɨɬɧɨɫɢɬɟɥɶɧɵɯ 
ɩɨɪɨɝɨɜɵɯ ɭɪɨɜɧɟɣ"). 
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Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɩɨɞɤɥɸɱɚɸɬ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜ-
ɧɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɧɚ 50%. Ʉɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ 

ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (Preset) ɬɚɤɠɟ ɩɨɞɤɥɸɱɚɸɬ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ 
ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɧɚ 50%. 

ɍɫɬɚɧɨɜɤɚ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɪɨɝɨɜɵɯ ɭɪɨɜɧɟɣ 

Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɜɵɪɚɠɚɸɬɫɹ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɦɟɠɞɭɩɢɤɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɪɚɡɦɚɯɚ) 
ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɤɨɦɚɧɞɨɣ: 

INPut[{1|2}]:LEVel[{1|2}]:RELative {<percent>|MINimum|MAXimum|DEFault}  

INPut[{1|2}]:LEVel[{1|2}]:RELative? [{MINimum|MAXimum|DEFault}]  
           (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ɉɨɪɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10% ɞɨ 90% ɫ ɪɚɡɪɟɲɟɧɢɟɦ 5%. ɑɬɨɛɵ ɦɨɠɧɨ 
ɛɵɥɨ ɡɚɞɚɬɶ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ, ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɭɫɬɚɧɨɜɤɚ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. 

Ʉɨɦɚɧɞɚ LEVel/LEVel1 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɪɨɝ ɞɥɹ ɜɫɟɯ ɢɡɦɟɪɟɧɢɣ, ɤɪɨɦɟ ɢɡɦɟɪɟɧɢɣ 

ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɢ ɫɩɚɞɚ, ɚ ɬɚɤɠɟ ɨɞɧɨɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ. ɉɪɢ ɢɡɦɟɪɟɧɢɢ 

ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɢ ɫɩɚɞɚ ɤɨɦɚɧɞɚ LEVel/LEVel1 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɢɠɧɢɣ ɤɨɧɬɪɨɥɶɧɵɣ ɭɪɨɜɟɧɶ, 
ɚ ɤɨɦɚɧɞɚ LEVel2 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɜɟɪɯɧɢɣ ɤɨɧɬɪɨɥɶɧɵɣ ɭɪɨɜɟɧɶ. ɉɪɢ ɨɞɧɨɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹɯ 
ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɤɨɦɚɧɞɚ LEVel/LEVel1 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɪɨɝ ɞɥɹ ɫɨɛɵɬɢɹ 

ɩɭɫɤɚ, ɚ ɤɨɦɚɧɞɚ LEVel2 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɨɪɨɝ ɞɥɹ ɫɨɛɵɬɢɹ ɨɫɬɚɧɨɜɚ. 

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɪɨɝ ɧɚ 50% ɢ ɩɨɞɤɥɸɱɚɸɬ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢ-

ɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. Ʉɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɫ ɩɟɪɟɞɧɟɣ 

ɩɚɧɟɥɢ (Preset) ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɪɨɝ ɧɚ 50% ɢ ɩɨɞɤɥɸɱɚɸɬ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜ-
ɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. 

ɉɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɨɪɨɝɚ 

//ɭɫɬɚɧɨɜɢɬɶ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɪɨɝ ɡɚɩɭɫɤɚ  

CONF:FREQ 1E6, 0.1, (@1) // ɢɡɦɟɪɢɬɶ ɫɢɝɧɚɥ 1 МȽɰ  

INP:IMP 50    // ɭɫɬɚɧɨɜɢɬɶ ɢɦɩɟɞɚɧɫ 50 Оɦ  

INP:RANG 5    // ɭɫɬɚɧɨɜɢɬɶ ɚɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ ɧɚ 5 ȼ  

INP:COUP AC   // ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  

INP:LEV:REL 30   // ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɧɚ 30%  

ɂɡɦɟɪɟɧɢɟ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɫɢɝɧɚɥɨɜ 

Ⱦɥɹ ɜɫɟɯ ɮɭɧɤɰɢɣ ɱɚɫɬɨɬɨɦɟɪɚ ɧɟ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɭɫɬɚɧɨɜɤɭ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ 
ɧɚ ɱɚɫɬɨɬɚɯ ɧɢɠɟ 50 Ƚɰ. ɋɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ ɜ ɜɢɞɟ ɚɛɫɨɥɸɬɧɵɯ ɡɧɚɱɟɧɢɣ (ɫɦ. ɜɵ-
ɲɟ "Ɂɚɞɚɧɢɟ ɚɛɫɨɥɸɬɧɨɝɨ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ"). 

ɇɟ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɤɨɦɚɧɞɭ MEASure ɧɚ ɱɚɫɬɨɬɚɯ ɧɢɠɟ 50 Ƚɰ, ɩɨɫɤɨɥɶɤɭ ɷɬɚ ɤɨɦɚɧɞɚ ɤɨɧɮɢɝɭɪɢ-

ɪɭɟɬ ɱɚɫɬɨɬɨɦɟɪ (ɜ ɬɨɦ ɱɢɫɥɟ ɜɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɭɫɬɚɧɨɜɤɭ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ) ɢ ɜɵ-
ɩɨɥɧɹɟɬ ɧɟɦɟɞɥɟɧɧɨɟ ɢɡɦɟɪɟɧɢɟ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɫɢɝɧɚɥɨɜ ɫ ɱɚɫɬɨɬɨɣ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɩɨɥɶɡɭɣɬɟɫɶ ɤɨɦɚɧɞɨɣ CONFigure ɢ ɨɬɤɥɸɱɢɬɟ 

ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɭɫɬɚɧɨɜɤɭ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɩɭɬɟɦ ɡɚɞɚɧɢɹ ɚɛɫɨɥɸɬɧɨɝɨ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. ɇɚɩɪɢ-
ɦɟɪ: 

//ɢɡɦɟɪɢɬɶ ɫɢɝɧɚɥ 10 Ƚɰ  

CONF:FREQ 10, (@1)  // ɢɡɦɟɪɢɬɶ ɫɢɝɧɚɥ 10 Ƚɰ  

INP:IMP 50    // ɭɫɬɚɧɨɜɢɬɶ ɢɦɩɟɞɚɧɫ 50 Оɦ  

INP:RANG 5    // ɭɫɬɚɧɨɜɢɬɶ ɚɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ ɧɚ 5 ȼ  

INP:COUP AC   // ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  

INP:LEV 1    // ɩɨɪɨɝ 1 ȼ, ɨɬɤɥɸɱɚɟɬ ɚɜɬ. ɭɫɬɚɧɨɜɤɭ  

INIT     // ɫɧɹɬɶ ɩɨɤɚɡɚɧɢɟ  
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ɋɜɹɡɶ ɧɚ ɜɯɨɞɟ ɢ ɩɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ 

ɇɚ ɪɢɫ. 4-5 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɩɪɢɦɟɧɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɪɨɝɨɜ ɤ ɜɯɨɞɧɨɦɭ ɫɢɝɧɚɥɭ. Ʉɨɝɞɚ ɫɢɝɧɚɥ ɫɨ-
ɞɟɪɠɢɬ ɩɨɫɬɨɹɧɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ, ɚɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɨɪɨɝɚ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ 
ɫɜɹɡɢ ɧɚ ɜɯɨɞɟ (Ⱥɋ ɢɥɢ DC). 
 

 

 Ɋɢɫ. 4-5 ɏɚɪɚɤɬɟɪ ɫɜɹɡɢ ɧɚ ɜɯɨɞɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɪɨɝɨɜɵɟ ɭɪɨɜɧɢ 
 
ɇɚɩɪɢɦɟɪ, ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ɫ ɪɚɡɦɚɯɨɦ 3 ȼ ɢ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 2 ȼ ɜ ɪɟɠɢɦɟ ɫɜɹɡɢ DC ɛɭ-
ɞɟɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɟ Vmax = 3,5 ȼ ɢ ɡɧɚɱɟɧɢɟ Vmin = 0,5 ȼ (ɡɧɚɱɟɧɢɹ Vmax, Vmin ɢ Vpp ɢɧɞɢɰɢɪɭɸɬɫɹ 
ɧɚ ɞɢɫɩɥɟɟ ɩɪɢɛɨɪɚ). ȼ ɪɟɠɢɦɟ ɫɜɹɡɢ Ⱥɋ ɩɨɥɭɱɚɟɬɫɹ Vmax = +1,5 ȼ ɢ Vmin = –1,5 ȼ. 

ȿɫɥɢ ɡɚɞɚɧ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɪɨɝ 30% ɞɥɹ ɭɤɚɡɚɧɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɪɟɠɢɦɟ ɫɜɹɡɢ DC, ɬɨ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɟ ɚɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɪɨɝɚ ɫɨɫɬɚɜɥɹɟɬ 1,4 ȼ. Ɍɚɤɨɣ ɠɟ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɪɨɝ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ 
ɫɢɝɧɚɥɭ ɜ ɪɟɠɢɦɟ ɫɜɹɡɢ Ⱥɋ ɨɡɧɚɱɚɟɬ ɚɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɪɨɝɚ –0,6 ȼ. 

Ⱥɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɦɨɠɧɨ ɡɚɩɪɨɫɢɬɶ ɤɨɦɚɧɞɨɣ: 

INPut[{1|2}]:LEVel[{1|2}][:ABSolute]?  

ɢɥɢ ɜɵɱɢɫɥɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

Vmin + (% threshold x Vpp)  

level w/DC coupling: 0.5 + (0.30 x 3) = 1.4V  

level w/AC coupling: -1.5 + (0.30 x 3) = -0.6V  

ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɮɭɧɤɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɫɢɫɬɟɦɵ 

 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɜɨɡɦɨɠɧɚ ɜ ɞɜɭɯ ɱɚɫɬɨɬɧɵɯ ɞɢɚɩɚɡɨɧɚɯ: ɨɬ 50 Ƚɰ ɞɨ 
<10 ɤȽɰ ɢ ɫɜɵɲɟ 10 ɤȽɰ. Ⱦɥɹ ɱɚɫɬɨɬ ≥ 10 ɤȽɰ ɞɨɫɬɢɝɚɟɬɫɹ ɛɨɥɟɟ ɤɨɪɨɬɤɢɣ ɩɟɪɢɨɞ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫ-
ɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ, ɤɨɝɞɚ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɡɚɞɚɧ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɤɨɦɚɧɞɨɣ: 

Связь по постоянномó напряжению 

Связь по переменномó напряжению 
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SYSTem:ALEVel:FREQuency {<frequency>|MINimum|MAXimum|DEFault}  

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

ɉɚɪɚɦɟɬɪ frequency ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

ɂɧɬɟɪɮɟɣɫ ɑɚɫɬɨɬɚ ≥ 10 ɤȽɰ ɑɚɫɬɨɬɚ 50 Ƚɰ ÷ <10 ɤȽɰ 

ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ Fast Slow 

SCPI 10.0ȿ3  
Maximum 

50.0  
MINimum 

 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɚ frequency ɧɚ 10 ɤȽɰ ɭɦɟɧɶɲɚɟɬ ɩɟɪɢɨɞ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ 

ɭɪɨɜɧɹ ɧɚ ɱɚɫɬɨɬɚɯ ≥ 10 ɤȽɰ. ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɚ frequency ɧɚ 50 Ƚɰ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫ-
ɤɭɸ ɭɫɬɚɧɨɜɤɭ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɧɚ ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ ɞɨ 50 Ƚɰ. ȼɵɛɨɪ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ  

frequency ɞɨɥɠɟɧ ɛɚɡɢɪɨɜɚɬɶɫɹ ɧɚ ɫɚɦɨɣ ɧɢɡɤɨɣ ɨɠɢɞɚɟɦɨɣ ɱɚɫɬɨɬɟ ɢɡɦɟɪɹɟɦɨɝɨ ɫɢɝɧɚɥɚ. 

ɑɚɫɬɨɬɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɧɨɣ ɭɫɬɚɧɨɜɤɨɣ, ɤɨɬɨɪɚɹ 
ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɜɫɟɯ ɤɚɧɚɥɚɯ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɞɨɥɠɧɚ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɞɜɭɯɤɚɧɚɥɶɧɵɯ 
ɢɡɦɟɪɟɧɢɣ. 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɧɹɬɚ ɭɫɬɚɧɨɜɤɚ 50 Ƚɰ. Эɬɨ ɡɧɚɱɟɧɢɟ ɯɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ ɢ ɧɟ ɢɡ-
ɦɟɧɹɟɬɫɹ ɩɪɢ ɜɵɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɩɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ 

Preset ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɩɨɞɤɥɸɱɚɸɬ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨɪɨɝ ɧɚ 50%, ɧɨ ɧɟ ɢɡɦɟɧɹɸɬ ɱɚɫɬɨɬɭ ɞɥɹ ɚɜɬɨɦɚɬɢ-
ɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ. 

ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɮɭɧɤɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ  
ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ 

CONF:FREQ 100E6, (@1)  // ɢɡɦɟɪɢɬɶ ɫɢɝɧɚɥ 100 МȽɰ  

SYST:ALEV:FREQ 10.0E3 // ɭɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɭ ɞɥɹ ɚɜɬ. ɭɫɬɚɧɨɜɤɢ  

INP:IMP 50    // ɭɫɬɚɧɨɜɢɬɶ ɢɦɩɟɞɚɧɫ ɧɚ 50 Оɦ  

INP:RANG 5    // ɭɫɬɚɧɨɜɢɬɶ ɚɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ ɧɚ 5 ȼ  

INP:COUP AC   // ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɟɪɟɦ. ɧɚɩɪɹɠɟɧɢɸ  

INP:LEV:REL 65   // ɭɫɬɚɧɨɜɢɬɶ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɪɨɝ 65%  

4.2.6  ɉɨɪɨɝ ɞɟɬɟɤɬɨɪɚ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɩɚɤɟɬɧɵɯ ɫɢɝɧɚɥɨɜ 

 

ȼɫɟ ɢɡɦɟɪɟɧɢɹ ɩɚɤɟɬɧɵɯ ɫɢɝɧɚɥɨɜ ɫ ɩɪɢɛɨɪɨɦ 53230Ⱥ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦ-
ɩɭɥɶɫɨɜ. ɑɚɫɬɶ ɢɦɩɭɥɶɫɨɜ "on" ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɪɨɝɚɦɢ ɞɟɬɟɤɬɨɪɚ –6 ɞȻ ɢ –12 ɞȻ. ɇɚ ɪɢɫ. 4-6 ɩɨɤɚɡɚɧ 
ɩɪɢɦɟɪ ɩɚɤɟɬɧɨɝɨ ɫɢɝɧɚɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɷɬɢɯ ɩɨɪɨɝɨɜɵɯ ɭɪɨɜɧɟɣ. 
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 Ɋɢɫ. 4-6 ɉɨɪɨɝɢ ɞɟɬɟɤɬɨɪɚ –6 ɞȻ ɢ –12 ɞȻ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɚɤɟɬɧɨɝɨ ɫɢɝɧɚɥɚ 
 
ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɱɚɫɬɢ ɩɚɤɟɬɚ ɢɦɩɭɥɶɫɨɜ ɞɨɥɠɟɧ ɭɱɢ-
ɬɵɜɚɬɶɫɹ ɩɨɪɨɝ ɞɟɬɟɤɬɨɪɚ. Эɬɨɬ ɩɨɪɨɝ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

INPut3:BURSt:LEVel {<dB>|MINimum|MAXimum|DEFault}  

INPut3:BURSt:LEVel? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ɍɪɨɜɧɢ dB ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɧɨɦɢɧɚɥɶɧɵɟ (ɮɢɤɫɢɪɨɜɚɧɧɵɟ) ɡɧɚɱɟɧɢɹ –6 ɢ –12. 

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɩɨɪɨɝɚ ɞɟɬɟɤɬɨɪɚ. ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫ-
ɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (Preset) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɪɨɝ ɞɟɬɟɤɬɨɪɚ  

–6 ɞȻ. 

Эɬɭ ɤɨɦɚɧɞɭ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɬɨɥɶɤɨ ɫ ɱɚɫɬɨɬɨɦɟɪɨɦ 53230Ⱥ ɫ ɨɩɰɢɟɣ 106 ɢɥɢ 115 ɤɚɧɚɥɚ 3 (ɋȼɑ 
ɜɯɨɞ 6 ȽȽɰ ɢɥɢ 15 ȽȽɰ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) ɢ ɨɩɰɢɟɣ 150 (ɢɡɦɟɪɟɧɢɟ ɋȼɑ ɢɦɩɭɥɶɫɨɜ). 

ɉɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɚ ɞɟɬɟɤɬɨɪɚ 

// ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɢɡɦɟɪɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ (on) ɱɚɫɬɢ  

// ɩɚɤɟɬɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɤɚɧɚɥɟ 3  

CONFigure:PWIDth:BURSt (@3)  

INP3:BURS:LEV -12 // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ ɞɟɬɟɤɬɨɪɚ -12 ɞȻ  

4.2.7 ɉɨɞɚɜɥɟɧɢɟ ɲɭɦɨɜ (ɝɢɫɬɟɪɟɡɢɫ) 

 

ɉɨɪɨɝɨɜɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ (ɪɢɫ. 4-4) ɤ ɫɢɝɧɚɥɭ ɡɚɜɢɫɢɬ ɨɬ ɫɬɟɩɟɧɢ ɩɨɞɚɜɥɟɧɢɹ ɲɭɦɨɜ ɢɥɢ ɨɬ ɝɢɫɬɟ-
ɪɟɡɢɫɚ. Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɫɬɟɩɟɧɢ ɩɨɞɚɜɥɟɧɢɹ ɲɭɦɨɜ (ɡɨɧɵ ɝɢɫɬɟɪɟɡɢɫɚ) ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɚɧɞɚ: 

INPut[{1|2}]:NREJection {OFF|ON}  

INPut[{1|2}]:NREJection?      (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  
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Ʉɨɦɚɧɞɚ ON ɜɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɨɜ; ɩɪɢ ɷɬɨɦ ɝɢɫɬɟɪɟɡɢɫ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɱɭɜɫɬɜɢ-

ɬɟɥɶɧɨɫɬɶ ɭɦɟɧɶɲɚɟɬɫɹ ɧɚ 50%. Эɬɭ ɭɫɬɚɧɨɜɤɭ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɡɚɲɭɦɥɟɧɧɵɯ ɫɢɝ-
ɧɚɥɨɜ. Ɉɞɧɚɤɨ ɟɫɥɢ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɛɥɢɡɨɤ ɤ ɩɢɤɨɜɨɦɭ ɡɧɚɱɟɧɢɸ ɫɢɝɧɚɥɚ (ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɢɥɢ 
ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ), ɬɨ ɫɢɝɧɚɥ ɧɟ ɛɭɞɟɬ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ, ɤɨɝɞɚ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ ɩɟɪɟɫɟɱɟɧɢɟ ɨɛɨɢɯ 
ɭɪɨɜɧɟɣ ɡɨɧɵ ɝɢɫɬɟɪɟɡɢɫɚ, ɜɜɢɞɭ ɪɚɫɲɢɪɟɧɢɹ ɡɨɧɵ ɝɢɫɬɟɪɟɡɢɫɚ. Ʉɨɦɚɧɞɚ OFF ɨɬɤɥɸɱɚɟɬ ɩɨɞɚɜɥɟɧɢɟ 

ɲɭɦɨɜ; ɩɪɢ ɷɬɨɦ ɭɦɟɧɶɲɚɟɬɫɹ ɝɢɫɬɟɪɟɡɢɫ ɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ. 
Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɩɨɞɚɜɥɟɧɢɹ ɲɭɦɨɜ. ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟ-

ɭɫɬɚɧɨɜɤɢ (*RST) ɢ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ Preset ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɨɜ ɨɬɤɥɸ-

ɱɚɟɬɫɹ (OFF). 

ɉɨɞɚɜɥɟɧɢɟ ɲɭɦɨɜ ɡɚ ɫɱɟɬ ɨɝɪɚɧɢɱɟɧɢɹ ɲɢɪɢɧɵ ɩɨɥɨɫɵ ɱɚɫɬɨɬ 
ɉɨɞɚɜɥɟɧɢɟ ɲɭɦɨɜ ɞɨɫɬɢɝɚɟɬɫɹ ɬɚɤɠɟ ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ 
ɱɚɫɬɨɬɨɦɟɪɚ ɫ 350 ɆȽɰ ɞɨ 100 ɤȽɰ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɫɢɝɧɚɥɨɜ ɫ ɱɚɫɬɨɬɨɣ ɞɨ 100 ɤȽɰ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 
4.2.4). Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɨɜ ɜ ɷɬɨɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɞɨɫɬɢɝɚɟɬɫɹ ɤɨɦɚɧɞɨɣ 

INPut:NREJection ON. 

ɉɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɜɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɉɪɢɦɟɧɟɧɢɟ ɩɨɞɚɜɥɟɧɢɹ ɲɭɦɨɜ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɜɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɵɡɵɜɚɟɬ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡ-
ɦɟɪɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɜɫɥɟɞɫɬɜɢɟ ɩɨɝɪɟɲɧɨɫɬɟɣ ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɨɜɨɝɨ ɭɪɨɜɧɹ ɢ ɜɥɢɹɧɢɹ 
ɝɢɫɬɟɪɟɡɢɫɚ ɧɚ ɬɨɱɤɢ ɩɟɪɟɤɥɸɱɟɧɢɹ ɡɚɩɭɫɤɚ ɢ ɫɛɪɨɫɚ (ɪɢɫ. 4-4). Эɬɢ ɩɨɝɪɟɲɧɨɫɬɢ ɡɚɜɢɫɹɬ ɨɬ ɫɤɨɪɨɫɬɢ 
ɢɡɦɟɧɟɧɢɹ ɫɢɝɧɚɥɚ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɩɨɪɨɝɚ. 

ɉɪɢɦɟɪ ɩɨɞɚɜɥɟɧɢɹ ɲɭɦɨɜ 

// ɢɡɦɟɪɟɧɢɟ ɩɟɪɢɨɞɚ ɫɢɝɧɚɥɚ ɫ ɨɠɢɞɚɟɦɨɣ ɱɚɫɬɨɬɨɣ 10 МȽɰ,  

// ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɧɚɥ 1  

CONF:PER 0.1E-6,.001,(@1)  

INP:IMP 1.0E6  // ɭɫɬɚɧɨɜɢɬɶ ɢɦɩɟɞɚɧɫ ɧɚ 1 МОɦ  

INP:RANG 50  // ɭɫɬɚɧɨɜɢɬɶ ɚɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ ɧɚ 50 ȼ  

INP:COUP AC  // ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  

INP:LEV 3   // ɭɫɬɚɧɨɜɢɬɶ ɚɛɫɨɥɸɬɧɵɣ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ 3 ȼ  

INP:NREJ ON  // ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɩɨɞɚɜɥɟɧɢɟ ɲɭɦɨɜ  

4.2.8 ɍɫɬɚɧɨɜɤɚ ɮɪɨɧɬɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɞɥɹ ɩɟɪɟɫɟɱɟɧɢɹ ɩɨɪɨɝɚ 

 

Ɏɪɨɧɬ ɫɢɝɧɚɥɚ (ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɵɣ), ɩɪɢ ɤɨɬɨɪɨɦ ɜɨɡɧɢɤɚɟɬ ɩɟɪɟɫɟɱɟɧɢɟ ɩɨɪɨɝɨɜɨɝɨ 
ɭɪɨɜɧɹ, ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

INPut[{1|2}]:SLOPe[{1|2}] {POSitive|NEGative}  

INPut[{1|2}]:SLOPe{1|2}]?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

POSitive – ɡɚɩɭɫɤ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɨɦ (ɧɚɪɚɫɬɚɸɳɟɦ) ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ. ɋɛɪɨɫ ɩɪɨɢɫɯɨ-

ɞɢɬ ɧɚ ɨɬɪɢɰɚɬɟɥɶɧɨɦ (ɫɩɚɞɚɸɳɟɦ) ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ (ɪɢɫ. 4-4). 

NEGative – ɡɚɩɭɫɤ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɮɪɨɧɬɟ, ɚ ɫɛɪɨɫ – ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɮɪɨɧɬɟ. 

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɡɚɩɭɫɤɚɸɳɟɝɨ ɮɪɨɧɬɚ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɹɯ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɨɜ, ɤɨɷɮ-
ɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ ɢ ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ-ɫɩɚɞɚ, ɬ.ɟ. ɜ ɬɟɯ ɢɡɦɟɪɟɧɢɹɯ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬɫɹ ɫ 
ɡɚɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɮɪɨɧɬɚ ɫɢɝɧɚɥɚ. 

ɉɪɢ ɨɞɧɨɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹɯ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɩɚɪɚɦɟɬɪ SLOPe/SLOPe1 ɡɚɞɚɟɬ ɮɪɨɧɬ ɫɢɝɧɚ-

ɥɚ ɞɥɹ ɫɨɛɵɬɢɹ ɩɭɫɤɚ, ɚ ɩɚɪɚɦɟɬɪ SLOPe2 – ɮɪɨɧɬ ɫɢɝɧɚɥɚ ɞɥɹ ɫɨɛɵɬɢɹ ɨɫɬɚɧɨɜɚ. 



Ƚɥɚɜɚ 4: Ɏɨɪɦɢɪɨɜɚɧɢɟ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 86 53220Ⱥ/53230Ⱥ 

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɮɪɨɧɬɚ ɫɢɝɧɚɥɚ. ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚ-

ɧɨɜɤɢ (*RST) ɢ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ Preset ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɣ (ɧɚ-

ɪɚɫɬɚɸɳɢɣ) ɮɪɨɧɬ. 

ɉɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɮɪɨɧɬɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 

//ɭɫɬɚɧɨɜɢɬɶ ɮɪɨɧɬ ɫɢɝɧɚɥɚ ɞɥɹ ɩɟɪɟɫɟɱɟɧɢɹ ɩɨɪɨɝɚ  

CONF:FREQ 1E6, 0.1, (@1) // ɢɡɦɟɪɢɬɶ ɫɢɝɧɚɥ 1 МȽɰ  

SYST:ALEV:FREQ 10E3 // ɭɫɬɚɧɨɜɢɬɶ ɦɢɧ. ɱɚɫɬɨɬɭ ɚɜɬ. ɭɫɬɚɧɨɜɤɢ ɩɨɪɨɝɚ  

INP:IMP 50   // ɭɫɬɚɧɨɜɢɬɶ ɢɦɩɟɞɚɧɫ ɧɚ 50 Оɦ  

INP:RANG 5   // ɭɫɬɚɧɨɜɢɬɶ ɚɦɩɥɢɬɭɞɧɵɣ ɞɢɚɩɚɡɨɧ ɧɚ 5 ȼ  

INP:COUP AC  // ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  

INP:LEV:REL 70  // ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ 70%  

INP:SLOP POS  // ɡɚɩɭɫɤ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɮɪɨɧɬɟ  

4.3 ɂɡɦɟɪɟɧɢɟ ɭɪɨɜɧɟɣ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ 

Ɇɢɧɢɦɚɥɶɧɨɟ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɢ ɦɟɠɞɭɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɜ ɧɢɠɧɟɣ 
ɱɚɫɬɢ ɨɫɧɨɜɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɞɢɫɩɥɟɹ. Эɬɢ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɧɵ ɬɚɤɠɟ ɞɥɹ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 4-4. Эɬɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɦɚɯɚ ɫɢɝɧɚɥɚ ɦɨɠɧɨ ɬɚɤɠɟ ɢɡɦɟɪɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɤɨɦɚɧɞ: 

INPut[{1|2}]:LEVel:MINimum? (ɦɢɧɢɦɚɥɶɧɨɟ ɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ ɫɢɝɧɚɥɚ)  

INPut[{1|2}]:LEVel:MAXimum? (ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ ɫɢɝɧɚɥɚ) 

INPut[{1|2}]:LEVel:PTPeak? (ɦɟɠɞɭɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ (ɪɚɡɦɚɯ) ɫɢɝɧɚɥɚ) 

Ɇɢɧɢɦɚɥɶɧɵɟ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɩɨɫɬɨɹɧɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɫɢɝɧɚɥɚ. Ⱥɦ-
ɩɥɢɬɭɞɚ ɫɢɝɧɚɥɚ ɧɚ ɜɯɨɞɟ ɡɚɜɢɫɢɬ ɨɬ ɜɯɨɞɧɨɝɨ ɢɦɩɟɞɚɧɫɚ ɱɚɫɬɨɬɨɦɟɪɚ. 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɚ ɜ ɤɚɧɚɥɟ 3 

 

ɇɚ ɞɢɫɩɥɟɟ ɱɚɫɬɨɬɨɦɟɪɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɚ (Strength) ɜ ɤɚɧɚɥɟ 3 (ɨɩɰɢɹ 
106 ɢɥɢ 115, ɋȼɑ ɜɯɨɞ 6 ȽȽɰ ɢɥɢ 15 ȽȽɰ). Эɬɨɬ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ ɦɨɠɧɨ ɬɚɤɠɟ ɢɡɦɟɪɢɬɶ ɤɨɦɚɧ-
ɞɨɣ: 

 INPut3:STRength?  

Эɬɚ ɤɨɦɚɧɞɚ ɜɵɜɨɞɢɬ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɭɪɨɜɧɹ ɫɨɝɥɚɫɧɨ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ. 
 

ɐɜɟɬ Strength Ɉɩɢɫɚɧɢɟ 

ɇɟɬ 0 ɋɥɢɲɤɨɦ ɫɥɚɛɵɣ ɫɢɝɧɚɥ, ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ ɭɜɟɪɟɧɧɵɯ  
ɢɡɦɟɪɟɧɢɣ. Ɇɨɳɧɨɫɬɶ ɫɢɝɧɚɥɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ –27 ɞȻɦ. 

ɀɟɥɬɵɣ 1 ɋɥɚɛɵɣ, ɧɨ ɩɪɢɟɦɥɟɦɵɣ ɫɢɝɧɚɥ. 

Ɂɟɥɟɧɵɣ 2, 3 ɏɨɪɨɲɢɣ ɫɢɝɧɚɥ. 

Ʉɪɚɫɧɵɣ 4 ɋɢɝɧɚɥ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɭɪɨɜɟɧɶ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɟɧɢɟ  
ɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ (> +19 ɞȻɦ). ɉɪɢ ɭɪɨɜɧɟ ɫɢɝɧɚɥɚ ≥ +27 ɞȻɦ ɜɨɡɦɨɠɧɨ 
ɩɨɜɪɟɠɞɟɧɢɟ ɩɪɢɛɨɪɚ. 

 



Ƚɥɚɜɚ 5: Ɂɚɩɭɫɤ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 87 53220Ⱥ/53230Ⱥ 

5  Ɂɚɩɭɫɤ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ 

ɑɚɫɬɨɬɨɦɟɪ 53220Ⱥ/53230Ⱥ ɪɟɚɥɢɡɭɟɬ ɩɪɢɧɰɢɩ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɡɚɩɭɫɤɟ ɩɪɢɛɨɪɚ ɢ 
ɫɬɪɨɛɢɪɨɜɚɧɢɢ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɢɡ-
ɦɟɪɹɟɬɫɹ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ. ȼ ɷɬɨɣ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɟɧɵ ɰɢɤɥɵ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (ɜɪɟɦɟɧɧɨɣ 
ɫɟɥɟɤɰɢɢ), ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ. 

5.1  ɋɜɨɞɤɚ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ 

ȼ ɬɚɛɥɢɰɟ 5-1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɜɨɞɤɚ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜ-
ɥɢɜɚɸɬɫɹ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (Reset). 

Ɍɚɛɥɢɰɚ 5-1 ɋɜɨɞɤɚ ɩɪɟɞɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ  ɍɫɬɚɧɨɜɤɚ 

Trigger Ɂɚɩɭɫɤ  

Trigger source 

Trigger slope 

Trigger delay 

Trigger count 

Sample count 

ɂɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ 

Ɏɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ 

Ɂɚɞɟɪɠɤɚ ɡɚɩɭɫɤɚ 

Ʉɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ 

Ʉɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ 

Immediate 

Negative 

0.0 s 

1 

1 

Frequency ɑɚɫɬɨɬɚ  

Frequency gate source 

Frequency gate time 

Frequency gate polarity 

Frequency mode 

Frequency burst gate auto 
 

Frequency burst gate delay 

Frequency burst gate narrow 

Frequency burst gate time 

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɱɚɫɬɨɬɵ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛɢɪɭɸɳɟɝɨ ɢɦɩɭɥɶɫɚ 

ɉɨɥɹɪɧɨɫɬɶ ɫɬɪɨɛɢɪɭɸɳɟɝɨ ɢɦɩɭɥɶɫɚ 

Ɋɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ  
ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ ɩɚɤɟɬɧɵɯ ɫɢɝɧɚɥɨɜ 
Ɂɚɞɟɪɠɤɚ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɩɚɤɟɬɨɜ 
Ɋɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɤɨɪɨɬɤɢɯ ɢɦɩɭɥɶɫɨɜ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɩɚɤɟɬɨɜ 

Time 

0.1 s 

Negative 

Auto 

On 
 

0.0 s 

Off 

1 us 

Time Interval ȼɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ  

Time interval gate source 

Time interval gate polarity 

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɢɧɬ. ɜɪɟɦɟɧɢ 

ɉɨɥɹɪɧɨɫɬɶ ɫɬɪɨɛɢɪɭɸɳɟɝɨ ɢɦɩɭɥɶɫɚ 

Immediate 

Negative 

Totalize ɋɭɦɦɢɪɨɜɚɧɢɟ  

Totalize gate source 

Totalize gate time 

Totalize gate polarity 

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɩɪɢ ɫɭɦɦɢɪɨɜɚɧɢɢ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛɢɪɭɸɳɟɝɨ ɢɦɩɭɥɶɫɚ 

ɉɨɥɹɪɧɨɫɬɶ ɫɬɪɨɛɢɪɭɸɳɟɝɨ ɢɦɩɭɥɶɫɚ 

Time 

0.1 s 

Negative 

Gate ɋɬɪɨɛɢɪɨɜɚɧɢɟ  

Gate start source 

Gate external source 

Gate start slope 

Gate start delay source 

Gate start delay events 

Gate start delay time 

Gate stop source 

Gate stop slope 

Gate stop holdoff source 

Gate stop holdoff events 

Gate stop holdoff time 

ɂɫɬɨɱɧɢɤ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ȼɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

Ɏɪɨɧɬ ɫɢɝɧɚɥɚ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɂɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɋɨɛɵɬɢɹ ɡɚɞɟɪɠɤɢ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɡɚɞɟɪɠɤɢ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɂɫɬɨɱɧɢɤ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

Ɏɪɨɧɬ ɫɢɝɧɚɥɚ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɂɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɋɨɛɵɬɢɹ ɡɚɞɟɪɠɤɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɡɚɞɟɪɠɤɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

External 

External 

Negative 

Immediate 

1 

0.0 s 

External 

Positive 

Immediate 

1 

0.0 s 
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ȼɪɟɦɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɫɢɝɧɚɥɨɜ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

Ɂɚɩɭɫɤ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ ɹɜɥɹɸɬɫɹ ɷɥɟɦɟɧɬɚɦɢ ɤɚɠɞɨɝɨ ɢɡɦɟɪɟɧɢɹ, ɜɵɩɨɥɧɹɟɦɨɝɨ ɱɚɫɬɨɬɨɦɟɪɨɦ. 
ɋɜɹɡɶ ɦɟɠɞɭ ɷɬɢɦɢ ɞɟɣɫɬɜɢɹɦɢ ɜ ɩɪɨɰɟɫɫɟ ɢɡɦɟɪɟɧɢɹ ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ ɜɪɟɦɟɧɧɨɣ ɞɢɚɝɪɚɦɦɨɣ ɧɚ 
ɪɢɫ. 5-1. 
 

 

 Ɋɢɫ. 5-1 ȼɪɟɦɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɫɢɝɧɚɥɨɜ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɚ) Ɂɚɩɭɫɤ 
ɛ) Ɂɚɞɟɪɠɤɚ ɡɚɩɭɫɤɚ (ɜɪɟɦɹ) 

ɜ) ɉɪɢɧɢɦɚɟɦɵɟ ɜɯɨɞɧɵɟ ɫɨɛɵɬɢɹ ɢɝɧɨɪɢɪɭɸɬɫɹ 

ɝ) Ɋɚɡɪɟɲɟɧ ɩɭɫɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɞ) Ɂɚɞɟɪɠɤɚ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (ɜɪɟɦɹ, ɫɨɛɵɬɢɹ) 

ɟ) ɉɭɫɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɠ) ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  
(ɩɨɜɬɨɪɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɨɬɫɱɟɬɚ ɧɚ ɤɚɠɞɵɣ ɡɚɩɭɫɤ) 

ɡ) Ɉɬɤɪɵɜɚɟɬɫɹ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ 

ɢ) ɉɟɪɜɨɟ ɜɯɨɞɧɨɟ ɫɨɛɵɬɢɟ 

ɤ) Ɂɚɞɟɪɠɤɚ ɨɫɬɚɧɨɜɚ (ɜɪɟɦɹ, ɫɨɛɵɬɢɹ) 

ɥ) Ɂɚɞɟɣɫɬɜɨɜɚɧ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ 

ɦ) ȼɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɹ 

ɧ) Ɋɚɡɪɟɲɟɧ ɨɫɬɚɧɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɨ) Ɂɚɜɟɪɲɟɧɢɟ ɢɡɦɟɪɟɧɢɹ 

ɩ) Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɪɨɞɥɟɧɢɟ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 

ɪ) Ɉɫɬɚɧɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɫ) ɉɨɫɥɟɞɧɟɟ ɫɨɛɵɬɢɟ 

5.2  ɐɢɤɥ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

Эɥɟɦɟɧɬɵ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ, ɩɨɤɚɡɚɧɧɵɟ ɜ ɨɛɳɟɦ ɧɚ ɪɢɫ. 5-1, ɩɨɞɪɨɛɧɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɰɢɤ-
ɥɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚ ɪɢɫ. 5-2. ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɫɨɞɟɪɠɢɬɫɹ ɨɩɢɫɚɧɢɟ ɤɚɠɞɨɝɨ ɷɬɚɩɚ ɰɢɤɥɚ ɢ ɩɪɢ-
ɜɟɞɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɢɦɟɪɵ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɤɨɦɚɧɞɵ SCPI ɢ ɩɚɪɚɦɟɬɪɵ ɫɥɭɠɚɬ ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɜɨɡɦɨɠɧɨ-
ɫɬɟɣ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɨɬɨɦɟɪɨɦ ɩɪɨɝɪɚɦɦɧɵɦ ɩɭɬɟɦ. ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɤɨɦɚɧɞ ɫɨɞɟɪɠɢɬɫɹ ɜ 
ɪɚɡɞɟɥɟ "Programmer's Reference" ("ɋɩɪɚɜɨɱɧɢɤ ɩɪɨɝɪɚɦɦɢɫɬɚ") ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ Agilent 
53210A/53220A/ 53230A Product Reference. 

ɝ) 

ɚ) 

ɛ) 

ɜ) 

ɞ) 

ɟ) 

ɠ) 

ɡ)

ɢ)

ɤ)

ɥ)

ɧ)

ɦ)

ɨ) 

ɩ) 

ɪ)

ɫ) 
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 Ɋɢɫ. 5-2 ɐɢɤɥ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ – ɡɚɩɭɫɤ 

Системный запóсê 

Состояние ожидания 

Источниê запóсêа 

Фронт сиãнала запóсêа 

Задержêа запóсêа 

Количество событий запóсêа 

Количество выбороê 

Состояние ожидания запóсêа 

Принят сиãнал запóсêа 

Состояние "после запóсêа" 

(ê циêлó стробирования)
(повторяется для êаждоãо отсчета

в êоличестве выбороê)

(от циêла стробирования)
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 Ɋɢɫ. 5-2 (ɩɪɨɞɨɥɠɟɧɢɟ) ɐɢɤɥ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ – ɫɬɪɨɛɢɪɨɜɚɧɢɟ 

Источниê стробирования 

Авт. продление  

строб-импóльса 

Пóсê стробирования
(отêрыто)

Пóсê стробирования 
(отêрыто) 

Останов стробирования
(заêрыто)

Останов стробирования 
  (заêрыто) 

(из состояния "после запóсêа") поêазан первым,  
проãраммирóется последним 

(измерение завершается на следóющем фронте  
входноãо сиãнала после заêрывания временноãо селеêтора) 

(измерения частоты и периода) 

за
ве
рш

ит
ь 
из
ме

ре
ни
е 

* невозможно при измерении интервалов времени 

Пóсê стробирования
(отêрыто)

Останов стробирования
(заêрыто)

Источниê останова стробирования не применяется при  
измерении времени нарастания-спада, êоэффициента  
заполнения, длительности импóльсов, фазовоãо сдвиãа,  
а таêже при измерении одинарноãо периода 

(для всех внешних источниêов) 

Источниê пóсêа стробирования 

Внешний источниê стробирования 

Задержêа строб-сиãнала 

Фронт  
строб-сиãнала 

Задержêа останова стробирования 

Источниê останова стробирования 

Внешний источниê стробирования 

Фронт строб-сиãнала 
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5.2.1 ɋɢɫɬɟɦɧɵɣ ɡɚɩɭɫɤ 
ɑɚɫɬɨɬɨɦɟɪ ɪɚɛɨɬɚɟɬ ɜ ɨɞɧɨɦ ɢɡ ɬɪɟɯ ɫɨɫɬɨɹɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɬɭɫɚ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ: ɫɨ-
ɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ (idle), ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ (wait for trigger) ɢ ɫɨɫɬɨɹɧɢɟ "ɩɨɫɥɟ ɡɚɩɭɫɤɚ" 
(triggered). 

ɋɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ (Idle) 

Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ ɜ ɩɪɢɧɰɢɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɤɨɝɞɚ ɨɧ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɨɠɢɞɚɧɢɹ 
(ɪɢɫ. 5-2). Эɬɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ. 

Ʉɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 5-2, ɱɚɫɬɨɬɨɦɟɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɨɞɧɨɣ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɤɨɦɚɧɞ: 

ABORt – ɩɪɟɪɵɜɚɧɢɟ ɬɟɤɭɳɟɝɨ ɢɡɦɟɪɟɧɢɹ 

*RST – ɭɫɬɚɧɨɜɤɚ ɱɚɫɬɨɬɨɦɟɪɚ ɜ ɫɨɫɬɨɹɧɢɟ ɩɪɢɧɹɬɵɯ ɩɨ ɭɦɨɥɱɚɧɢɸ (ɡɚɜɨɞɫɤɢɯ) ɡɧɚɱɟɧɢɣ ɩɚɪɚ-

ɦɟɬɪɨɜ 
ɑɚɫɬɨɬɨɦɟɪ ɜɨɡɜɪɚɳɚɟɬɫɹ ɬɚɤɠɟ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɩɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɡɦɟ-

ɪɟɧɢɣ, ɡɚɞɚɧɧɨɝɨ ɭɫɬɚɧɨɜɤɚɦɢ TRIGger:COUNt ɢ SAMPle:COUNt (ɬ.ɟ. ɤɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɟɧɢɣ 

ɫɬɚɧɟɬ ɪɚɜɧɵɦ ɩɪɨɢɡɜɟɞɟɧɢɸ TRIGger:COUNt × SAMPle:COUNt). 

 

 

 Ɋɢɫ. 5-3 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ 

возврат в состояние ожидания, êоãда êоличество  
отсчетов станет равным произведению  
TRIGger:COUNt × SAMPle:COUNt 

Источниê запóсêа 

Фронт сиãнала запóсêа 

Задержêа запóсêа 

Количество событий запóсêа 

Количество выбороê 

Состояние ожидания 



Ƚɥɚɜɚ 5: Ɂɚɩɭɫɤ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 92 53220Ⱥ/53230Ⱥ 

ɂɫɬɨɱɧɢɤ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ 

 

ɋɢɫɬɟɦɧɵɣ ɡɚɩɭɫɤ ɤɨɧɮɢɝɭɪɢɪɭɸɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɚɧɞ, ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɤ ɩɨɞɫɢɫɬɟɦɚɦ TRIGger ɢ 

SAMPle. ɇɚ ɪɢɫ. 5-2 ɩɨɤɚɡɚɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɜ ɤɨɬɨɪɨɣ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɷɬɢ ɤɨɦɚɧɞɵ. 

ɂɫɬɨɱɧɢɤ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ, ɤɨɬɨɪɵɣ ɧɚɱɢɧɚɟɬ ɰɢɤɥ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨ-
ɦɚɧɞɨɣ: 

TRIGger:SOURce {IMMediate|EXTernal|BUS}  

TRIGger:SOURce?       (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɂɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ IMMediate ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɟɩɪɟɪɵɜɧɵɣ (ɩɟɪɢɨɞɢɱɟɫɤɢɣ) ɫɢɝɧɚɥ ɡɚɩɭɫɤɚ. Ʉɨ-

ɦɚɧɞɚ CONFigure ɩɨ ɭɦɨɥɱɚɧɢɸ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ ɧɚ IMMediate. 

– ɂɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ EXTernal ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ, ɫɢɝɧɚɥ ɤɨɬɨɪɨɝɨ ɩɨɞɚɟɬɫɹ 

ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ BNC "Trig In" ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. 

– ɂɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ BUS ɨɡɧɚɱɚɟɬ ɡɚɩɭɫɤ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ *TRG, ɩɪɢɧɢɦɚɟɦɨɣ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ 
ɜɜɨɞɚ-ɜɵɜɨɞɚ. 

ɉɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ 

// ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ,  
// ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ  

CONF:FREQ 5E6,0.1,(@2)  

 TRIG:SOUR EXT  //ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ  

Ɏɪɨɧɬ ɫɢɝɧɚɥɚ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ 

 

Ʉɨɝɞɚ ɢɫɬɨɱɧɢɤ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ ɭɫɬɚɧɨɜɥɟɧ ɧɚ EXTernal, ɮɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 
ɤɨɦɚɧɞɨɣ: 

TRIGger:SLOPe {POSitive|NEGative}  

TRIGger:SLOPe?       (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɉɚɪɚɦɟɬɪ POSitive ɜɵɛɢɪɚɟɬ ɧɚɪɚɫɬɚɸɳɢɣ ɮɪɨɧɬ ɫɢɝɧɚɥɚ, ɚ ɩɚɪɚɦɟɬɪ NEGative ɜɵɛɢɪɚɟɬ 
ɫɩɚɞɚɸɳɢɣ ɮɪɨɧɬ ɫɢɝɧɚɥɚ. ɋɢɝɧɚɥ ɩɨɞɚɟɬɫɹ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ BNC "Trig In". Ʉɨɦɚɧɞɚ CONFigure 

ɩɨ ɭɦɨɥɱɚɧɢɸ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɮɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ ɧɚ NEGative. 

ɉɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɮɪɨɧɬɚ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ 

// ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɧɚ ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ,  
// ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ  

CONF:FREQ 5E6,0.1,(@2)  

 TRIG:SOUR EXT  // ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ  

 TRIG:SLOP POS  // ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ  



Ƚɥɚɜɚ 5: Ɂɚɩɭɫɤ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 93 53220Ⱥ/53230Ⱥ 

Ɂɚɞɟɪɠɤɚ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ 

 

ɋɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɞɟɪɠɤɭ ɦɟɠɞɭ ɦɨɦɟɧɬɨɦ ɩɨɥɭɱɟɧɢɹ ɫɢɝɧɚɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɢɥɢ 
ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ ɢ ɧɚɱɚɥɨɦ ɩɟɪɜɨɝɨ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɪɢɫ. 5-1). 

TRIGger:DELay {<time>|MINimum|MAXimum|DEFault}  

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

– Эɬɚ ɤɨɦɚɧɞɚ ɡɚɞɚɟɬ ɡɚɞɟɪɠɤɭ ɜ ɫɟɤɭɧɞɚɯ.  
 Ɂɚɞɟɪɠɤɚ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɢɡɦɟɪɟɧɢɹɦɢ (ɧɟɫɤɨɥɶɤɨ ɨɬɫɱɟɬɨɜ ɧɚ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ – ɫɦ. SAM-

Ple:COUNt) ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɚɦɢ SENSe:GATE:STARt:DELay. Ʉɨɦɚɧɞɵ CONFigure ɢ MEAS-
ure ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɢɧɹɬɭɸ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɚɞɟɪɠɤɭ 0,0 ɫ. 

ɉɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɡɚɞɟɪɠɤɢ ɡɚɩɭɫɤɚ 

//  ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɧɚ ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ,  
// ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ  

CONF:FREQ 5E6,0.1,(@2)  

 TRIG:SOUR EXT  // ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ  

 TRIG:SLOP POS  // ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ  

 TRIG:DEL 1   // ɡɚɞɟɪɠɤɚ 1 ɫ ɩɨɫɥɟ ɩɪɢɟɦɚ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ  

Ʉɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ 

 

Ʉɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ, ɤɨɬɨɪɨɟ ɞɨɥɠɟɧ ɩɪɢɧɹɬɶ ɱɚɫɬɨɬɨɦɟɪ ɩɟɪɟɞ ɜɨɡɜɪɚɬɨɦ ɜ ɫɨ-
ɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɢɡ ɫɨɫɬɨɹɧɢɹ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ, ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

TRIGger:COUNt {<count>|MINimum|MAXImum|DEFault}  

TRIGger:COUNt? [{MINimum|MAXimum|DEFault}]  (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ɂɧɚɱɟɧɢɹ count ɧɚɯɨɞɹɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 1 ÷ 1000000. Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɭɫɬɚɧɚɜɥɢ-

ɜɚɸɬ ɩɪɢɧɹɬɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ "1". 

ɉɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɤɨɥɢɱɟɫɬɜɚ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ 

// ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ,  
// ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ  

CONF:FREQ 5E6,0.1,(@2)  

 TRIG:SOUR EXT  // ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ  

 TRIG:SLOP POS  // ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ  

 TRIG:DEL 1   // ɡɚɞɟɪɠɤɚ 1 ɫ ɩɨɫɥɟ ɩɪɢɟɦɚ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ  

  TRIG:COUN 2  // ɩɪɢɧɹɬɶ 2 ɫɨɛɵɬɢɹ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ  



Ƚɥɚɜɚ 5: Ɂɚɩɭɫɤ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 94 53220Ⱥ/53230Ⱥ 

Ʉɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ 

 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ (TRIG:COUN × SAMP:COUN) 

ɨɩɪɟɞɟɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɫɧɹɬɵɯ ɞɨ ɜɨɡɜɪɚɬɚ ɱɚɫɬɨɬɨɦɟɪɚ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ. Ʉɨɥɢɱɟɫɬ-
ɜɨ ɜɵɛɨɪɨɤ ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

SAMPle:COUNt {<count>| MINimum|MAXImum|DEFault}  

SAMPle:COUNt? [{MINimum|MAXimum|DEFault}]  (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ɂɧɚɱɟɧɢɹ count ɧɚɯɨɞɹɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 1 ÷ 1000000. Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɭɫɬɚɧɚɜɥɢ-

ɜɚɸɬ ɩɪɢɧɹɬɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ "1". 

ɉɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɦɨɠɟɬ ɯɪɚɧɢɬɶ ɞɨ 1000000 ɨɬɫɱɟɬɨɜ. ȿɫɥɢ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɨɛɵɬɢɣ ɡɚɩɭɫ-
ɤɚ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ ɩɪɟɜɵɫɢɬ 1000000 ɨɬɫɱɟɬɨɜ, ɬɨ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɛɵɫɬɪɨɦ ɫɱɢɬɵ-
ɜɚɧɢɢ ɞɚɧɧɵɯ ɢɡ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɩɨɥɧɟɧɢɹ ɩɚɦɹɬɢ. ȼ ɫɥɭɱɚɟ ɩɟɪɟɩɨɥɧɟ-
ɧɢɹ ɩɚɦɹɬɢ ɩɟɪɜɵɟ (ɫɚɦɵɟ ɞɚɜɧɢɟ) ɨɬɫɱɟɬɵ ɩɟɪɟɡɚɩɢɫɵɜɚɸɬɫɹ ɧɨɜɵɦɢ. ȼɫɟɝɞɚ ɫɨɯɪɚɧɹɸɬɫɹ ɩɨɫɥɟɞ-
ɧɢɟ ɨɬɫɱɟɬɵ. 

ɉɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɨɪɨɤ 
// ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ,  
// ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ  

CONF:FREQ 5E6,0.1,(@2)  

 TRIG:SOUR EXT  // ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ  

 TRIG:SLOP POS  // ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ  

 TRIG:DEL 1   // ɡɚɞɟɪɠɤɚ 1 ɫ ɩɨɫɥɟ ɩɪɢɟɦɚ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ  

  TRIG:COUN 2  // ɩɪɢɧɹɬɶ 2 ɫɨɛɵɬɢɹ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ  

  SAMP:COUN 100  // ɫɧɹɬɶ 100 ɨɬɫɱɟɬɨɜ ɧɚ ɤɚɠɞɨɟ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ  

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɧɟɩɪɟɪɵɜɧɵɯ ɫɭɦɦɢɪɭɸɳɢɯ ɢɡɦɟɪɟɧɢɣ ɢɝɧɨɪɢɪɭɸɬɫɹ ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɤɚɤ ɤɨɥɢ-
ɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ. Ʉɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ ɢɝɧɨɪɢɪɭɟɬɫɹ ɬɚɤɠɟ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɧɟɩɪɟɪɵɜɧɵɯ (ɛɟɡ ɩɪɨɦɟɠɭɬɤɨɜ) ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɵ ɢ ɩɟɪɢɨɞɚ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ 
ɷɬɢɯ ɮɭɧɤɰɢɣ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɨɞɧɨ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ-
ɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ "Programmer's Reference" ("ɋɩɪɚɜɨɱɧɢɤ ɩɪɨɝɪɚɦɦɢɫɬɚ") ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ 
Agilent 53210A/53220A/ 53230A Product Reference. 
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Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 95 53220Ⱥ/53230Ⱥ 

5.2.2 ɋɨɫɬɨɹɧɢɹ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ ɢ "ɩɨɫɥɟ ɡɚɩɭɫɤɚ" 

ɑɬɨɛɵ ɱɚɫɬɨɬɨɦɟɪ ɜɨɫɩɪɢɧɢɦɚɥ ɫɨɛɵɬɢɹ ɡɚɩɭɫɤɚ, ɤɨɬɨɪɵɟ ɡɚɩɭɫɤɚɸɬ ɰɢɤɥ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ, 
ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɱɚɫɬɨɬɨɦɟɪ ɛɵɥ ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɧ. ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɱɚɫɬɨɬɨɦɟɪɚ ɩɟɪɟɜɨɞɢɬ ɟɝɨ ɜ 
ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ (ɪɢɫ. 5-3). 
 

 

 Ɋɢɫ. 5-3 ɋɨɫɬɨɹɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ "ɨɠɢɞɚɧɢɟ ɡɚɩɭɫɤɚ" 
 
ɑɚɫɬɨɬɨɦɟɪ ɦɨɠɧɨ ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɤɨɦɚɧɞɚɦɢ: 

 INITiate[:IMMediate]  

Эɬɨ ɩɟɪɟɜɨɞɢɬ ɱɚɫɬɨɬɨɦɟɪ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ. ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɪɚɫɩɨɡɧɚɸɬɫɹ ɢ ɜɨɫɩɪɢ-
ɧɢɦɚɸɬɫɹ ɫɢɝɧɚɥɵ ɡɚɩɭɫɤɚ.  

ɉɨɫɥɟ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɱɚɫɬɨɬɨɦɟɪɚ ɤɨɦɚɧɞɚɦɢ INITiate[:IMMediate] ɫɧɢɦɚɸɬɫɹ ɨɬɫɱɟɬɵ, ɤɨɬɨ-

ɪɵɟ ɢɧɞɢɰɢɪɭɸɬɫɹ ɢ ɡɚɧɨɫɹɬɫɹ ɜ ɩɚɦɹɬɶ ɱɚɫɬɨɬɨɦɟɪɚ. 

ɉɪɢɦɟɪ ɢɧɢɰɢɚɥɢɡɚɰɢɢ 

// ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ,  
// ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ  

CONF:FREQ 5E6,0.1,(@2)  

 TRIG:SOUR EXT  // ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ  

 TRIG:SLOP POS  // ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ  

 TRIG:DEL 1   // ɡɚɞɟɪɠɤɚ 1 ɫ ɩɨɫɥɟ ɩɪɢɟɦɚ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ  

  TRIG:COUN 2  // ɩɪɢɧɹɬɶ 2 ɫɨɛɵɬɢɹ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ  

  SAMP:COUN 100  // ɫɧɹɬɶ 100 ɨɬɫɱɟɬɨɜ ɧɚ ɤɚɠɞɨɟ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ  

INIT  // ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɬɶ ɱɚɫɬɨɬɨɦɟɪ - ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ  

FETc?  // ɢɡɜɥɟɱɶ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɢɡ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ  

Принят сиãнал запóсêа 

(ê циêлó стробирования)
(повторяется для êаждоãо отсчета

в êоличестве выбороê)

(от циêла стробирования)
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Ʉɨɦɚɧɞɚ READ?  

Ʉɨɦɚɧɞɚ READ? ɷɤɜɢɜɚɥɟɧɬɧɚ ɢɫɩɨɥɧɟɧɢɸ ɤɨɦɚɧɞɵ INITiate:IMMediate, ɫɪɚɡɭ ɡɚ ɤɨɬɨɪɨɣ ɫɥɟ-

ɞɭɟɬ ɤɨɦɚɧɞɚ FETCh?. ɋ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ READ? ɢɧɞɢɰɢɪɭɸɬɫɹ ɨɬɫɱɟɬɵ, ɤɨɬɨɪɵɟ ɡɚɧɨɫɹɬɫɹ ɜ ɩɚ-

ɦɹɬɶ ɨɬɫɱɟɬɨɜ ɢ ɦɝɧɨɜɟɧɧɨ ɫɱɢɬɵɜɚɸɬɫɹ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ. 

ɉɪɢɦɟɪ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɚɧɞɵ READ? 

// ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ,  
// ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ  

CONF:FREQ 5E6,0.1,(@2)  

 TRIG:SOUR EXT  // ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ  

 TRIG:SLOP POS  // ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ  

 TRIG:DEL 1   // ɡɚɞɟɪɠɤɚ 1 ɫ ɩɨɫɥɟ ɩɪɢɟɦɚ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ  

  TRIG:COUN 2  // ɩɪɢɧɹɬɶ 2 ɫɨɛɵɬɢɹ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ  

  SAMP:COUN 100  // ɫɧɹɬɶ 100 ɨɬɫɱɟɬɨɜ ɧɚ ɤɚɠɞɨɟ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ  

READ?  // ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɬɶ ɱɚɫɬɨɬɨɦɟɪ - ɢɡɜɥɟɱɶ ɨɬɫɱɟɬɵ ɢɡ ɩɚɦɹɬɢ  

Ʉɚɤ ɬɨɥɶɤɨ ɱɚɫɬɨɬɨɦɟɪ ɛɭɞɟɬ ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɧ, ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɫɢɝɧɚɥ ɡɚɩɭɫɤɚ ɢ ɩɪɢɟɦɥɟɦɵɣ ɩɟɪɢ-
ɨɞ ɡɚɞɟɪɠɤɢ (ɟɫɥɢ ɨɧ ɡɚɞɚɧ) ɩɟɪɟɜɨɞɹɬ ɩɪɢɛɨɪ ɜ ɫɨɫɬɨɹɧɢɟ "ɩɨɫɥɟ ɡɚɩɭɫɤɚ" ɢ ɧɚɱɚɥɚ ɰɢɤɥɚ ɫɬɪɨɛɢɪɨ-
ɜɚɧɢɹ. ɑɚɫɬɨɬɨɦɟɪ ɨɫɬɚɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ "ɩɨɫɥɟ ɡɚɩɭɫɤɚ" ɞɨ ɦɨɦɟɧɬɚ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟ-
ɫɬɜɚ ɜɵɛɨɪɨɤ (ɨɬɫɱɟɬɨɜ ɧɚ ɤɚɠɞɨɟ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ). Ɂɚɬɟɦ ɱɚɫɬɨɬɨɦɟɪ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ 
ɨɠɢɞɚɧɢɹ ɡɚɩɭɫɤɚ ɞɨ ɦɨɦɟɧɬɚ ɩɪɢɟɦɚ ɫɥɟɞɭɸɳɟɝɨ ɫɢɝɧɚɥɚ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ. ɑɚɫɬɨɬɨɦɟɪ ɜɨɡɜɪɚ-
ɳɚɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ, ɤɚɤ ɬɨɥɶɤɨ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ ɡɚɞɚɧɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɨɛɵ-
ɬɢɣ ɡɚɩɭɫɤɚ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ. 

5.3  ɋɬɪɨɛɢɪɨɜɚɧɢɟ ɢɡɦɟɪɟɧɢɣ 

ɍɩɪɚɜɥɟɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɢɡɦɟɪɟɧɢɣ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɜɵɛɢɪɚɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. ɉɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɜ ɰɢɤɥɟ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɥɟ ɩɪɢɟɦɚ ɫɢɝɧɚɥɚ ɫɢɫ-
ɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ ɢ ɩɨɜɬɨɪɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɡɚɞɚɧɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɜɵɛɨɪɨɤ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɚɱɢɧɚɟɬɫɹ, ɤɨɝɞɚ ɱɚɫɬɨɬɨɦɟɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ "ɩɨɫɥɟ 
ɡɚɩɭɫɤɚ" (ɪɢɫ. 5-2). ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɷɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ ɩɨɫɥɟ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɱɚɫɬɨɬɨɦɟ-
ɪɚ, ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɹ, ɤɚɤ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ, ɩɪɨɢɡɜɨ-
ɞɢɬɫɹ, ɤɨɝɞɚ ɱɚɫɬɨɬɨɦɟɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɨɠɢɞɚɧɢɹ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȼɵɩɨɥɧɹɟɦɵɟ ɱɚɫɬɨɬɨɦɟɪɨɦ ɢɡɦɟɪɟɧɢɹ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɤɨɧɮɢɝɭɪɚɰɢɹɯ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɦɧɨɠɟɫɬɜɚ 
ɩɚɪɚɦɟɬɪɨɜ. ɋɚɦɵɦ ɩɪɨɫɬɵɦ ɢ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɢɫɯɨɞɧɵɦ ɩɭɧɤɬɨɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 

ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɝɪɚɦɦɧɵɦ ɩɭɬɟɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɤɨɦɚɧɞ ɢɡ ɩɨɞɫɢɫɬɟɦ CONFigure ɢ 

MEASure (ɝɥɚɜɚ 3). Ʉɨɦɚɧɞɵ ɢɡ ɷɬɢɯ ɩɨɞɫɢɫɬɟɦ ɫɱɢɬɚɸɬɫɹ ɤɨɦɚɧɞɚɦɢ "ɜɟɪɯɧɟɝɨ" ɭɪɨɜɧɹ, ɩɨɫɤɨɥɶ-
ɤɭ ɨɞɧɨɣ ɤɨɦɚɧɞɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɬɚɧɨɜɤɚ (ɢɥɢ ɭɫɬɚɧɨɜɤɚ "ɩɨ ɭɦɨɥɱɚɧɢɸ") ɦɧɨɠɟɫɬɜɚ ɩɚɪɚɦɟɬɪɨɜ 
ɱɚɫɬɨɬɨɦɟɪɚ. Ʉɨɦɚɧɞɵ "ɧɢɠɧɟɝɨ" ɭɪɨɜɧɹ (ɧɚɩɪɢɦɟɪ, ɤɨɦɚɧɞɵ ɫɬɪɨɛɢɪɨɜɚɧɢɹ) ɩɨɡɜɨɥɹɸɬ ɜɚɦ ɢɡ-
ɦɟɧɹɬɶ ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɬɪɨɛɢɪɨɜɚɧɢɹ, ɧɟ ɡɚɬɪɚɝɢɜɚɹ ɞɪɭɝɢɯ ɨɛɥɚɫɬɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɱɚɫ-
ɬɨɬɨɦɟɪɚ. 
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5.3.1 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɨɦɟɪɚ ɨɩɪɟɞɟɥɹɟɬ ɩɪɨɯɨɠɞɟɧɢɟ ɱɟɪɟɡ ɰɢɤɥ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɢ ɫɜɹ-
ɡɚɧɧɵɟ ɫ ɷɬɢɦ ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ. ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɜɫɟɯ 
ɱɚɫɬɨɬɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɫɭɦɦɢɪɨɜɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɣ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɧ ɜ ɧɚɱɚɥɟ ɰɢɤɥɚ (ɪɢɫ. 5-3 ɢ 5-4), ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɷɬɨ ɞɨɥɠɧɨ ɩɪɨɢɫɯɨɞɢɬɶ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɜɫɟ ɨɫɬɚɥɶɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. Эɬɨ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɨɲɢɛɤɢ "ɤɨɧɮɥɢɤɬɚ ɭɫɬɚɧɨɜɨɤ" ɦɟɠɞɭ 
ɤɨɦɚɧɞɚɦɢ ɩɨɞɫɢɫɬɟɦɵ SENSe, ɱɬɨ ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ ɜ ɩɪɢɦɟɪɚɯ ɢ ɫɟɝɦɟɧɬɚɯ ɩɪɨɝɪɚɦɦ, ɢɫɩɨɥɶɡɭɸ-

ɳɢɯ ɷɬɢ ɤɨɦɚɧɞɵ. 
 

 

 Ɋɢɫ. 5-4 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 
 
Ɍɢɩɢɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɱɚɫɬɨɬɨɦɟɪɚ ɢ ɛɨɥɶɲɢɧɫɬɜɨ ɩɪɢɦɟɧɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬ ɜɧɭɬɪɟɧɧɢɣ 
ɫɢɝɧɚɥ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɪɟɦɟɧɧɵɦ ɫɟɥɟɤɬɨɪɨɦ ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧ-
ɧɨɝɨ (ɢɥɢ ɩɪɢɧɹɬɨɝɨ ɩɨ ɭɦɨɥɱɚɧɢɸ) ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ. Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɣ, ɬɪɟɛɭɸɳɢɯ ɫɢɧɯɪɨɧɢɡɚɰɢɢ 
ɜɧɟɲɧɢɦɢ ɫɨɛɵɬɢɹɦɢ ɢɥɢ ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜɪɟɦɟɧɧɵɦ ɫɟɥɟɤɬɨɪɨɦ, ɩɪɢɦɟɧɹɟɬɫɹ ɜɧɟɲɧɢɣ 
ɫɬɪɨɛɢɪɭɸɳɢɣ ɫɢɝɧɚɥ ɢɥɢ ɪɚɫɲɢɪɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ. ȼɧɟɲɧɢɟ ɫɬɪɨɛɢɪɭɸɳɢɟ ɫɢɝɧɚ-
ɥɵ ɩɨɞɚɸɬɫɹ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ BNC "Gate In/Out" ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɱɚɫɬɨɬɨɦɟɪɚ ɥɢɛɨ ɧɚ ɜɯɨɞ ɤɚɧɚɥɚ 1 
ɢɥɢ ɤɚɧɚɥɚ 2. 

Источниê стробирования 

Авт. продление  
строб-импóльса 

Пóсê стробирования
(отêрыто)

Пóсê стробирования 
(отêрыто) 

Останов стробирования
(заêрыто)

Останов стробирования
(заêрыто)

(из состояния "после запóсêа") поêазан первым  
проãраммирóется последним 

(измерение завершается на следóющем фронте  
входноãо сиãнала после заêрывания временноãо  
селеêтора) 

(измерения частоты и периода) 

за
ве
рш

ит
ь 
из
ме

ре
ни
е 

(если источниê стробирования  
EXTernal) 
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5.3.2 ɂɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ 

 

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɱɚɫɬɨɬɵ ɢ ɩɟɪɢɨɞɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹ-
ɟɬɫɹ ɤɨɦɚɧɞɚ: 

[SENSe:]FREQuency:GATE:SOURce {TIME|EXTernal|INPut[1]|INPut2|ADVanced}  

[SENSe:]FREQuency:GATE:SOURce?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ TIME ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɠɟɥɚɟɦɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɜ ɤɨɥɢɱɟɫɬ-
ɜɟ ɪɚɡɪɹɞɨɜ ɢɧɞɢɤɚɰɢɢ. Ɉɧ ɢɫɩɨɥɶɡɭɟɬ ɜɧɭɬɪɟɧɧɢɣ ɫɬɪɨɛɢɪɭɸɳɢɣ ɫɢɝɧɚɥ ɢ ɹɜɥɹɟɬɫɹ ɩɪɢɧɹɬɵɦ 
ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɫɬɨɱɧɢɤɨɦ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. Ɉɧ ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɬɤɪɵɬɨɟ ɫɨɫɬɨɹɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɫɟ-
ɥɟɤɬɨɪɚ ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɢɡɦɟɪɹɟɬɫɹ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ. ɑɟɦ ɛɨɥɶɲɟ 
ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ, ɬɟɦ ɛɨɥɶɲɟ ɪɚɡɪɟɲɟɧɢɟ. 

ɍɫɬɚɧɨɜɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɨɜ 

 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɨɜ, ɨɩɪɟɞɟɥɹɸɳɚɹ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɹ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɞɚɟɬɫɹ ɤɨɦɚɧ-
ɞɨɣ: 

[SENSe:]FREQuency:GATE:TIME {<time>|MINimum|MAXimum|DEFault}  

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

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɚ TIME ɢ 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɨɜ ɫɨɝɥɚɫɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ expected value ɢ resolution. 
ɍɤɚɡɚɧɢɟ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫ ɷɬɢɦɢ ɤɨɦɚɧɞɚɦɢ ɭɫɬɚɧɨɜɨɤ "ɩɨ ɭɦɨɥɱɚɧɢɸ" ɭɩɪɨɳɚ-
ɟɬ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɨɦɟɪɚ.  

Ɋɚɡɪɟɲɟɧɢɟ < 1 Ƚɰ 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɪɚɡɪɟɲɟɧɢɹ ɨɬɫɱɟɬɨɜ ɥɭɱɲɟ 1 Ƚɰ ɦɨɠɧɨ ɡɚɞɚɬɶ ɪɚɡɪɟɲɟɧɢɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɇɚ-
ɩɪɢɦɟɪ, ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɨɦɟɪɨɦ 53230Ⱥ ɱɚɫɬɨɬɵ 5 ɆȽɰ ɫ ɪɚɡɪɟɲɟɧɢɟɦ ɜ 1 ɦɢɥɥɢɝɟɪɰ (10 ɪɚɡɪɹɞɨɜ) 
ɦɨɠɧɨ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɬɚɤ: 

CONF:FREQ 5e6, .001, (@1) // ɨɠɢɞɚɟɦɚɹ ɱɚɫɬɨɬɚ, ɪɚɡɪɟɲɟɧɢɟ  

ȿɫɥɢ ɩɨɫɥɟ ɩɟɪɟɞɚɱɢ ɷɬɨɣ ɤɨɦɚɧɞɵ ɡɚɩɪɨɫɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ, ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɟɟ 
ɡɧɚɱɟɧɢɟ: 

SENS:FREQ:GATE:TIME?  

+1.00000000000000E-002 (10 ms)  
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ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɬɚɤɨɟ ɠɟ ɪɚɡɪɟɲɟɧɢɟ, ɡɚɞɚɜɚɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ, ɫɥɟ-
ɞɭɟɬ ɩɪɨɫɭɦɦɢɪɨɜɚɬɶ ɥɨɝɚɪɢɮɦ ɨɠɢɞɚɟɦɨɣ ɱɚɫɬɨɬɵ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ (ɜ ɝɟɪɰɚɯ) ɫ ɪɚɡɪɟɲɟɧɢɟɦ, 
ɜɵɪɚɠɟɧɧɵɦ ɜ ɤɨɥɢɱɟɫɬɜɟ ɪɚɡɪɹɞɨɜ ɫɩɪɚɜɚ ɨɬ ɞɟɰɢɦɚɥɶɧɨɣ ɬɨɱɤɢ: 

log10 (ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ (Ƚɰ)) + ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɪɹɞɨɜ ɫɩɪɚɜɚ ɨɬ ɞɟɰɢɦɚɥьɧɨɣ ɬɨɱɤɢ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

 log10 5E6 + 3 (ɬ.ɟ. .001) = 6.698 + 3 ≅ 9.698 ɪɚɡɪɹɞɨɜ  

Ɍɟɩɟɪɶ ɫɥɟɞɭɟɬ ɫɨɩɨɫɬɚɜɢɬɶ ɷɬɨ ɡɧɚɱɟɧɢɟ ɫ ɞɚɧɧɵɦɢ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɵ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɡɧɚɱɟɧɢɟ 
9,698 ɧɚɯɨɞɢɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ  

 ɨɬ > 1.1E-10 ɞɨ < 1.1E-9  

Ɉɬɫɸɞɚ ɩɨɥɭɱɚɟɦ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 10 ɦɫ. 

 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ  
(ɪɚɡɪɹɞɵ) 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ  
ɫɬɪɨɛ-ɢɦɩɭɥɶɫɨɜ (53220Ⱥ) 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ  
ɫɬɪɨɛ-ɢɦɩɭɥɶɫɨɜ (53230Ⱥ) 

< 1.1E-14 1000 ɫ 1000 ɫ 
ɨɬ > 1.1E-14 ɞɨ ≤ 1.1E-13 1000 ɫ 100 ɫ 
ɨɬ > 1.1E-13 ɞɨ ≤ 1.1E-12 100 ɫ 10 ɫ 
ɨɬ > 1.1E-12 ɞɨ ≤ 1.1E-11 10 ɫ 1 ɫ 
ɨɬ >1.1E-11 ɞɨ ≤ 1.1E-10 1 ɫ 100 ɦɫ 
ɨɬ >1.1E-10 ɞɨ ≤ 1.1E-9 100 ɦɫ 10 ɦɫ 
ɨɬ >1.1E-9 ɞɨ ≤ 1.1E-8 10 ɦɫ 1 ɦɫ 
ɨɬ >1.1E-8 ɞɨ ≤ 1.1E-7 1 ɦɫ 100 ɦɤɫ 
ɨɬ >1.1E-7 ɞɨ ≤ 1.1E-6 100 ɦɤɫ 10 ɦɤɫ 
>1.1E-6 100 ɦɤɫ 1 ɦɤɫ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

// ɭɫɬɚɧɨɜɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ ɢ ɢɫɬɨɱɧɢɤ  

SENS:FREQ:GATE:TIME 10e-3 // ɭɫɬɚɧɨɜɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩ. 10 ɦɫ  

SENS:FREQ:GATE:SOUR TIME  // ɭɫɬɚɧɨɜɢɬɶ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɱɚɫɬɨɬɨɦɟɪ 53230Ⱥ ɧɚ ɢɡɦɟɪɟɧɢɟ ɩɟɪɢɨɞɚ 5 ɧɫ (ɱɚɫ-
ɬɨɬɚ ɫɢɝɧɚɥɚ 200 ɆȽɰ) ɫ ɪɚɡɪɟɲɟɧɢɟɦ 15 ɪɚɡɪɹɞɨɜ: 

 CONF:PER 5E-9, 1E-15, (@1) // ɢɡɦɟɪɢɬɶ ɩɟɪɢɨɞ ɫɢɝɧɚɥɚ ɱɚɫɬɨɬɨɣ 200 МȽɰ  

SENS:FREQ:GATE:TIME? // ɡɚɩɪɨɫɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ ɩɨɫɥɟ  
      // ɭɫɬɚɧɨɜɤɢ  
+1.00000000000000E-005  

ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɬɟɦ ɠɟ ɚɥɝɨɪɢɬɦɨɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɡɚɞɚɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ: 

log10 5E-9 + 15 (ɪɚɡɪɹɞɨɜ) = -8.3 + 15 ≅ 6.69  

ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ, ɡɧɚɱɟɧɢɟ 6,69 ɧɚɯɨɞɢɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ > 1.1Е-7 ɞɨ ≤ 1.1Е-6 ɞɥɹ ɞɥɢ-

ɬɟɥɶɧɨɫɬɢ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 10 ɦɤɫ. Ɉɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɢ ɪɚɡɪɟɲɟɧɢɟ ɞɥɹ ɷɬɨɝɨ ɢɡɦɟɪɟɧɢɹ ɨɬɨ-

ɛɪɚɠɚɟɬɫɹ ɤɚɤ 0.000000005000000. 

Ɋɚɡɪɟɲɟɧɢɟ > 1 Ƚɰ 

ɉɪɢ ɪɚɡɪɟɲɟɧɢɢ ɨɬɫɱɟɬɨɜ > 1 Ƚɰ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɚɥɝɨɪɢɬɦɨɦ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ ɫ ɧɟɛɨɥɶɲɢɦɢ ɢɡɦɟɧɟɧɢɹɦɢ: 

log10 (ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ (Ƚɰ)) – ɤɨɥɢɱɟɫɬɜɨ ɨɝɪɚɧɢɱɢɜɚɸщɢɯ ɪɚɡɪɹɞɨɜ 
ɇɚɩɪɢɦɟɪ, ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ 275 ɆȽɰ ɫ ɪɚɡɪɟɲɟɧɢɟɦ 10 Ƚɰ (8 ɪɚɡɪɹɞɨɜ) ɦɨɠɧɨ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

CONF:FREQ 275e6, 10, (@1) // ɨɠɢɞɚɟɦɚɹ ɱɚɫɬɨɬɚ, ɪɚɡɪɟɲɟɧɢɟ  



Ƚɥɚɜɚ 5: Ɂɚɩɭɫɤ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 100 53220Ⱥ/53230Ⱥ 

ȿɫɥɢ ɡɚɩɪɨɫɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ, ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɟɟ ɡɧɚɱɟɧɢɟ: 

SENS:FREQ:GATE:TIME?  

+1.00000000000000E-004 (100 us)  

ɑɚɫɬɨɬɚ 275 ɆȽɰ ɜɵɪɚɠɚɟɬɫɹ ɜ ɝɟɪɰɚɯ ɤɚɤ 275000000. ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɪɚɡɪɟɲɟɧɢɟ 10 Ƚɰ ɩɪɢ ɧɟɩɨ-

ɫɪɟɞɫɬɜɟɧɧɨɦ ɡɚɞɚɧɢɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ, ɫɥɟɞɭɟɬ ɜɵɱɟɫɬɶ ɢɡ ɥɨɝɚɪɢɮɦɚ ɨɠɢɞɚɟɦɨɣ 
ɱɚɫɬɨɬɵ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɪɹɞɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɡɪɟɲɟɧɢɹ: 

 log10 275E6 - 1 = 8.439 - 1 ≅ 7.439 ɪɚɡɪɹɞɨɜ  

ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ, ɡɧɚɱɟɧɢɟ 7,439 ɧɚɯɨɞɢɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ > 1.1E-8 ɞɨ ≤ 1.1E-7 ɞɥɹ ɞɥɢ-

ɬɟɥɶɧɨɫɬɢ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 100 ɦɤɫ. 

ȼɵɱɢɬɚɧɢɟ ɡɧɚɱɟɧɢɹ 1 ɩɪɚɤɬɢɱɟɫɤɢ ɭɛɢɪɚɟɬ ɢɧɞɢɤɚɰɢɸ ɟɞɢɧɢɰ ɝɟɪɰ (ɬ.ɟ. 275,000,000), ɜ ɪɟɡɭɥɶ-
ɬɚɬɟ ɱɟɝɨ ɩɨɥɭɱɚɟɬɫɹ ɪɚɡɪɟɲɟɧɢɟ ɜ 8 ɪɚɡɪɹɞɨɜ ɢɧɞɢɤɚɰɢɢ (10 Ƚɰ). 

ȼɧɟɲɧɢɟ ɢɫɬɨɱɧɢɤɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

ɂɫɬɨɱɧɢɤɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ EXTernal, INPut[1] ɢ INPut2 ɹɜɥɹɸɬɫɹ ɜɧɟɲɧɢɦɢ ɢɫɬɨɱɧɢɤɚɦɢ. ɋɢɝ-
ɧɚɥ EXTernal ɩɨɞɚɟɬɫɹ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ BNC "Gate In/Out" ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɱɚɫɬɨɬɨɦɟɪɚ, ɚ ɫɢɝɧɚɥɵ 

INPut[1] ɢ INPut2 (ɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ Chan 1 ɢ Chan 2) ɩɨɞɚɸɬɫɹ ɧɚ 

ɜɯɨɞ ɤɚɧɚɥɚ 1 ɢ ɤɚɧɚɥɚ 2. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɜɧɟɲɧɟɝɨ (EXTernal) ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
OUTput:STATe OFF. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɢɦɟɧɟɧɢɢ ɫɢɝɧɚɥɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɞɪɭɝɢɯ ɩɪɢɛɨɪɨɜ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 5.3.5. 

ɉɨɥɹɪɧɨɫɬɶ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɢɥɢ ɢɡɦɟɧɢɬɶ ɩɨɥɹɪɧɨɫɬɶ 
ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɢ ɟɝɨ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ: 

[SENSe:]FREQuency:GATE:POLarity {POSitive|NEGative}  

[SENSe:]FREQuency:GATE:POLarity?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɦɚɧɞɚ ɫ ɩɚɪɚɦɟɬɪɨɦ POSitive ɧɚɱɢɧɚɟɬ ɢɡɦɟɪɟɧɢɟ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ ɧɚ ɫɨɟɞɢ-

ɧɢɬɟɥɟ BNC "Gate In/Out" ɢɥɢ ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɚ 1 / ɤɚɧɚɥɚ 2 ɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɧɚ ɫɥɟɞɭɸ-

ɳɟɦ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɮɪɨɧɬɟ. Ʉɨɦɚɧɞɚ ɫ ɩɚɪɚɦɟɬɪɨɦ NEGative ɧɚɱɢɧɚɟɬ ɢɡɦɟɪɟɧɢɟ ɧɚ ɨɬɪɢɰɚɬɟɥɶ-
ɧɨɦ ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ BNC "Gate In/Out" ɢɥɢ ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɚ 1 / ɤɚɧɚɥɚ 2 ɢ ɨɫɬɚɧɚɜɥɢ-
ɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɧɚ ɫɥɟɞɭɸɳɟɦ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɮɪɨɧɬɟ. 



Ƚɥɚɜɚ 5: Ɂɚɩɭɫɤ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 101 53220Ⱥ/53230Ⱥ 

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɩɨɥɹɪɧɨɫɬɢ. ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ 

(*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɜɵɛɢɪɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɮɪɨɧɬ. 
ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɹɪɧɨɫɬɶ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ: 

// ɜɵɛɪɚɬɶ ɩɨɥɹɪɧɨɫɬɶ ɢ ɢɫɬɨɱɧɢɤ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

CONF:PER  

SENS:FREQ:GATE:POL POS  // ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɹɪɧɨɫɬɶ  

SENS:FREQ:GATE:SOUR EXT  // ɭɫɬɚɧɨɜɢɬɶ ɢɫɬɨɱɧɢɤ  

ɉɨɪɨɝ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

Ⱦɥɹ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ INPut[1] ɢ INPut2 (ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ Chan 1 ɢ Chan 2) ɞɨ-

ɩɨɥɧɢɬɟɥɶɧɨ ɤ ɩɨɥɹɪɧɨɫɬɢ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɩɨɪɨɝɨɜɨɟ 
ɧɚɩɪɹɠɟɧɢɟ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɚɧɞɚ: 

INPut[{1|2}]:LEVel[{1|2}][:ABSolute]{<volts>|MINimum|MAXimum|DEFault}  

INPut[{1|2}]:LEVel[{1|2}][:ABSolute]?[{MINimum|MAXimum|DEFault}]  
           (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ȼɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɨɬɤɪɵɜɚɟɬɫɹ ɫɢɝɧɚɥɨɦ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɫ ɡɚɞɚɧɧɵɦ ɮɪɨɧɬɨɦ (ɩɨɥɹɪɧɨɫɬɶɸ), ɩɟ-
ɪɟɫɟɤɚɸɳɢɦ ɩɨɪɨɝ. ȼɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɡɚɤɪɵɜɚɟɬɫɹ ɩɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɩɨɪɨɝɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ 
ɮɪɨɧɬɨɦ ɫɢɝɧɚɥɚ. (ɉɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɞɫɢɫɬɟɦɟ INPut ɢɡɥɨɠɟɧɚ ɜ ɝɥɚɜɟ 4). 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ INPut[1] ɢ INPut2 ɜɵɛɪɚɧɧɵɣ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ 

ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɤɚɧɚɥ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɬɟɦ ɠɟ ɫɚɦɵɦ ɤɚɧɚɥɨɦ, ɧɚ ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ ɢɡɦɟɪɹɟɦɵɣ ɫɢɝ-
ɧɚɥ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɤɚɧɚɥ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɡɚɞɟɣɫɬɜɨɜɚɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ. 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɹɪɧɨɫɬɶ ɢ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɞɥɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ: 

// ɜɵɛɪɚɬɶ ɩɨɥɹɪɧɨɫɬɶ, ɢɫɬɨɱɧɢɤ ɢ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɫɬɪɨɛ-ɫɢɝɧɚɥɚ  

CONF:FREQ  

SENS:FREQ:GATE:POL POS  // ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɹɪɧɨɫɬɶ  

SENS:FREQ:GATE:SOUR INP  // ɭɫɬɚɧɨɜɢɬɶ ɢɫɬɨɱɧɢɤ - ɤɚɧɚɥ 1  

INP:LEV 4     // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ 4 ȼ  

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ADVanced 

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ADVanced ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɫɲɢɪɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɫɢɝɧɚɥɨɦ 

ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɱɟɪɟɡ ɤɨɦɚɧɞɵ SENSe:GATE (ɫɦ. ɩɨɞɪɚɡɞɟɥɵ 5.3.7 ɢ 5.3.8). 
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5.3.3  ɋɭɦɦɢɪɨɜɚɧɢɟ 

 

ɍɫɬɚɧɨɜɤɚ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

Ⱦɥɹ ɫɭɦɦɢɪɨɜɚɧɢɹ ɫɨɛɵɬɢɣ (ɮɪɨɧɬɨɜ) ɫɨ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɜɯɨɞɧɵɟ ɤɚɧɚɥɵ ɤɨɧɮɢɝɭɪɢɪɭɸɬ ɤɨɦɚɧɞɨɣ: 

 CONFigure:TOTalize:TIMed  

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɚɧɞɚ: 

[SENSe:]TOTalize:GATE:SOURce {TIME|EXTernal|INPut[1]|INPut2|ADVanced}  

[SENSe:]TOTalize:GATE:SOURce?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ TIME ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɭɦɦɢɪɨɜɚɧɢɟ ɫɨɛɵɬɢɣ ɜɨ ɜɯɨɞɧɵɯ ɤɚɧɚɥɚɯ ɜ ɬɟɱɟ-

ɧɢɟ ɡɚɞɚɧɧɨɝɨ ɜɪɟɦɟɧɢ. 

ɍɫɬɚɧɨɜɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

[SENSe:]TOTalize:GATE:TIME {<time>|MINimum|MAXimum|INFinity|DEFault}  

[SENSe:]TOTalize:GATE:TIME? {MINimum|MAXimum|DEFault} (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɚ TIME ɢ 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɨɜ ɫɨɝɥɚɫɧɨ ɩɚɪɚɦɟɬɪɭ gate_time. 

ɍɫɬɚɧɨɜɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ ɢ ɢɫɬɨɱɧɢɤɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɥɹ ɫɭɦɦɢɪɨɜɚɧɢɹ: 

// ɭɫɬɚɧɨɜɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ ɢ ɢɫɬɨɱɧɢɤ  

SENS:TOT:GATE:TIME 10   // ɭɫɬɚɧɨɜɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 10 ɫ  

SENS:TOT:GATE:SOUR TIME // ɭɫɬɚɧɨɜɢɬɶ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

ȼɧɟɲɧɢɟ ɢɫɬɨɱɧɢɤɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɂɫɬɨɱɧɢɤɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ EXTernal, INPut[1] ɢ INPut2 ɹɜɥɹɸɬɫɹ ɜɧɟɲɧɢɦɢ ɢɫɬɨɱɧɢɤɚɦɢ. ɋɢɝ-
ɧɚɥ EXTernal ɩɨɞɚɟɬɫɹ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ BNC "Gate In/Out" ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɱɚɫɬɨɬɨɦɟɪɚ, ɚ ɫɢɝɧɚɥɵ 

INPut[1] ɢ INPut2 (ɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ Chan 1 ɢ Chan 2) ɩɨɞɚɸɬɫɹ ɧɚ 

ɜɯɨɞ ɤɚɧɚɥɚ 1 ɢ ɤɚɧɚɥɚ 2. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɜɧɟɲɧɟɝɨ (EXTernal) ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
OUTput:STATe OFF. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɢɦɟɧɟɧɢɢ ɫɢɝɧɚɥɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɞɪɭɝɢɯ ɩɪɢɛɨɪɨɜ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 5.3.5. 
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ɉɨɥɹɪɧɨɫɬɶ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɢɥɢ ɢɡɦɟɧɢɬɶ ɩɨɥɹɪɧɨɫɬɶ 
ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɢ ɟɝɨ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ: 

[SENSe:]TOTalize:GATE:POLarity {POSitive|NEGative}  

[SENSe:]TOTalize:GATE:POLarity?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɦɚɧɞɚ ɫ ɩɚɪɚɦɟɬɪɨɦ POSitive ɧɚɱɢɧɚɟɬ ɫɭɦɦɢɪɨɜɚɧɢɟ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ ɧɚ 

ɫɨɟɞɢɧɢɬɟɥɟ BNC "Gate In/Out" ɢɥɢ ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɚ 1 / ɤɚɧɚɥɚ 2 ɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɧɚ ɫɥɟ-

ɞɭɸɳɟɦ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɮɪɨɧɬɟ. Ʉɨɦɚɧɞɚ ɫ ɩɚɪɚɦɟɬɪɨɦ NEGative ɧɚɱɢɧɚɟɬ ɢɡɦɟɪɟɧɢɟ ɧɚ ɨɬɪɢɰɚ-

ɬɟɥɶɧɨɦ ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ BNC "Gate In/Out" ɢɥɢ ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɚ 1 / ɤɚɧɚɥɚ 2 ɢ ɨɫɬɚ-
ɧɚɜɥɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɧɚ ɫɥɟɞɭɸɳɟɦ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɮɪɨɧɬɟ. 

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɩɨɥɹɪɧɨɫɬɢ. ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ 

(*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɜɵɛɢɪɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɮɪɨɧɬ. 
ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɹɪɧɨɫɬɶ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ: 

// ɜɵɛɪɚɬɶ ɩɨɥɹɪɧɨɫɬɶ ɢ ɢɫɬɨɱɧɢɤ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

CONF:PER  

SENS:FREQ:GATE:POL POS  // ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɹɪɧɨɫɬɶ  

SENS:FREQ:GATE:SOUR EXT  // ɭɫɬɚɧɨɜɢɬɶ ɢɫɬɨɱɧɢɤ  

ɉɨɪɨɝ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

Ⱦɥɹ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ INPut[1] ɢ INPut2 (ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ Chan 1 ɢ Chan 2) ɞɨ-

ɩɨɥɧɢɬɟɥɶɧɨ ɤ ɩɨɥɹɪɧɨɫɬɢ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɩɨɪɨɝɨɜɨɟ 
ɧɚɩɪɹɠɟɧɢɟ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɚɧɞɚ: 

INPut[{1|2}]:LEVel[{1|2}][:ABSolute]{<volts>|MINimum|MAXimum|DEFault}  

INPut[{1|2}]:LEVel[{1|2}][:ABSolute]?[{MINimum|MAXimum|DEFault}]  
           (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ȼɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɨɬɤɪɵɜɚɟɬɫɹ ɫɢɝɧɚɥɨɦ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɫ ɡɚɞɚɧɧɵɦ ɮɪɨɧɬɨɦ (ɩɨɥɹɪɧɨɫɬɶɸ), ɩɟ-
ɪɟɫɟɤɚɸɳɢɦ ɩɨɪɨɝ. ȼɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɡɚɤɪɵɜɚɟɬɫɹ ɩɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɩɨɪɨɝɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ 
ɮɪɨɧɬɨɦ ɫɢɝɧɚɥɚ. 
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ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ INPut[1] ɢ INPut2 ɜɵɛɪɚɧɧɵɣ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ 

ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɤɚɧɚɥ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɬɟɦ ɠɟ ɫɚɦɵɦ ɤɚɧɚɥɨɦ, ɧɚ ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ ɢɡɦɟɪɹɟɦɵɣ ɫɢɝ-
ɧɚɥ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɤɚɧɚɥ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɡɚɞɟɣɫɬɜɨɜɚɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ. 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɹɪɧɨɫɬɶ ɢ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɞɥɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ: 

// ɜɵɛɪɚɬɶ ɩɨɥɹɪɧɨɫɬɶ, ɢɫɬɨɱɧɢɤ ɢ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɫɬɪɨɛ-ɫɢɝɧɚɥɚ  

CONF:TOT:TIM  

SENS:TOT:GATE:POL POS   // ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɹɪɧɨɫɬɶ  

SENS:TOT:GATE:SOUR INP1 // ɭɫɬɚɧɨɜɢɬɶ ɢɫɬɨɱɧɢɤ - ɤɚɧɚɥ 1  

INP1:LEV 4     // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝ 4 ȼ 

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ADVanced 

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ADVanced ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɫɲɢɪɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɫɢɝɧɚɥɨɦ 

ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɱɟɪɟɡ ɤɨɦɚɧɞɵ SENSe:GATE (ɫɦ. ɩɨɞɪɚɡɞɟɥɵ 5.3.7 ɢ 5.3.8). 

ɇɟɩɪɟɪɵɜɧɨɟ ɫɭɦɦɢɪɨɜɚɧɢɟ 

 

ɇɟɩɪɟɪɵɜɧɨɟ ɫɭɦɦɢɪɨɜɚɧɢɟ ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ 

 CONFigure:TOTalize:CONTinuous  

ɤɨɬɨɪɚɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɚ TIME ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛɢɪɭɸɳɟɝɨ ɢɦɩɭɥɶɫɚ ɧɚ 

INFinity. Эɬɚ ɤɨɦɚɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɚɤɠɟ ɜɯɨɞɧɨɣ ɩɨɪɨɝ 0,0 ȼ ɢ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ ɩɨɞɥɟ-

ɠɚɳɢɯ ɫɭɦɦɢɪɨɜɚɧɢɸ ɫɨɛɵɬɢɣ. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 4 ɡɚ ɨɩɢɫɚɧɢɟɦ ɤɨɦɚɧɞ ɩɨɞɫɢɫɬɟɦɵ INPut, ɤɨ-

ɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɋɱɢɬɵɜɚɧɢɟ ɬɟɤɭɳɟɝɨ ɪɟɡɭɥɶɬɚɬɚ ɫɭɦɦɢɪɨɜɚɧɢɹ 

ȼɨ ɜɪɟɦɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ ɢɥɢ ɫɭɦɦɢɪɨɜɚɧɢɹ ɫɨ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ 
ɜɪɟɦɟɧɢ ɞɥɹ ɫɱɢɬɵɜɚɧɢɹ ɬɟɤɭɳɟɝɨ ɪɟɡɭɥɶɬɚɬɚ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɤɨɦɚɧɞɭ: 
 [SENSe:]TOTalize:DATA?  

ɇɚɩɪɢɦɟɪ: 

CONF:TOT:CONT  // ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɧɟɩɪɟɪɵɜɧɨɟ ɫɭɦɦɢɪɨɜɚɧɢɟ  

INIT   // ɧɚɱɚɬɶ ɢɡɦɟɪɟɧɢɟ  

.  

SENS:TOT:DATA? // ɡɚɩɪɨɫɢɬɶ ɬɟɤɭɳɢɣ ɪɟɡɭɥɶɬɚɬ  

.  

ABOR   // ɡɚɜɟɪɲɢɬɶ ɢɡɦɟɪɟɧɢɟ  
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Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 105 53220Ⱥ/53230Ⱥ 

5.3.4  ɂɡɦɟɪɟɧɢɹ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ 

 

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɩɪɢɦɟ-
ɧɹɟɬɫɹ ɤɨɦɚɧɞɚ: 

[SENSe:]TINTerval:GATE:SOURce {IMMediate|EXTernal|ADVanced}  

[SENSe:]TINTerval:GATE:SOURce?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ IMMediate ɢɫɩɨɥɶɡɭɟɬ ɜɧɭɬɪɟɧɧɢɣ ɫɬɪɨɛ-ɫɢɝɧɚɥ, ɤɨɬɨɪɵɣ ɧɚɱɢɧɚɟɬ ɢɡ-
ɦɟɪɟɧɢɟ ɧɚ ɩɟɪɜɨɦ ɫɨɛɵɬɢɢ (ɮɪɨɧɬ/ɭɪɨɜɟɧɶ), ɡɚɞɚɧɧɨɦ ɩɨɞɫɢɫɬɟɦɨɣ INPut, ɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɢɡ-
ɦɟɪɟɧɢɟ ɧɚ ɫɥɟɞɭɸɳɟɦ ɡɚɞɚɧɧɨɦ ɫɨɛɵɬɢɢ. Ʉɨɦɚɧɞɵ CONFigure ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢɫɬɨɱɧɢɤ ɫɬɪɨ-

ɛɢɪɨɜɚɧɢɹ ɧɚ IMMediate. 

– ɂɫɬɨɱɧɢɤɨɦ ɫɬɪɨɛɢɪɨɜɚɧɢɹ EXTernal ɹɜɥɹɟɬɫɹ ɜɧɟɲɧɢɣ ɫɢɝɧɚɥ, ɩɨɞɚɜɚɟɦɵɣ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ 
"Gate In/Out" ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɜɧɟɲɧɟɝɨ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɢɡɦɟɪɟɧɢɟ ɧɚ-
ɱɢɧɚɟɬɫɹ ɧɚ ɩɟɪɜɨɦ ɫɨɛɵɬɢɢ ɩɭɫɤɚ ɩɨɫɥɟ ɩɪɢɟɦɚ ɜɧɟɲɧɟɝɨ ɫɬɪɨɛɢɪɭɸɳɟɝɨ ɫɢɝɧɚɥɚ. ɂɡɦɟɪɟɧɢɟ 
ɡɚɜɟɪɲɚɟɬɫɹ ɩɨɫɥɟ ɫɨɛɵɬɢɹ ɨɫɬɚɧɨɜɚ. ɋɨɛɵɬɢɹ ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ (ɮɪɨɧɬ/ɭɪɨɜɟɧɶ) ɡɚɞɚɸɬɫɹ ɩɨɞ-

ɫɢɫɬɟɦɨɣ INPut. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɜɧɟɲɧɟɝɨ (EXTernal) ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
OUTput:STATe OFF. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɢɦɟɧɟɧɢɢ ɫɢɝɧɚɥɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɞɪɭɝɢɯ ɩɪɢɛɨɪɨɜ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 5.3.5. 

ɉɨɥɹɪɧɨɫɬɶ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɩɨɥɹɪɧɨɫɬɶ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢ-
ɪɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ: 

[SENSe:]TINTerval:GATE:POLarity {POSitive|NEGative}  

[SENSe:]TINterval:GATE:POLarity?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɦɚɧɞɚ ɫ ɩɚɪɚɦɟɬɪɨɦ POSitive ɪɚɡɪɟɲɚɟɬ ɢɡɦɟɪɟɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɩɨɫɥɟ ɩɨɥɨɠɢɬɟɥɶ-
ɧɨɝɨ ɮɪɨɧɬɚ ɫɢɝɧɚɥɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ BNC "Gate In/Out". Ʉɨɦɚɧɞɚ ɫ ɩɚɪɚɦɟɬɪɨɦ NEGative ɪɚɡɪɟɲɚ-

ɟɬ ɢɡɦɟɪɟɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɩɨɫɥɟ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɮɪɨɧɬɚ ɫɢɝɧɚɥɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ BNC 
"Gate In/Out". 
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Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 106 53220Ⱥ/53230Ⱥ 

ȼ ɥɸɛɨɦ ɫɥɭɱɚɟ ɢɡɦɟɪɟɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɧɚ ɩɟɪɜɨɦ ɫɨɛɵɬɢɢ ɩɭɫɤɚ ɩɨɫɥɟ ɮɪɨɧɬɚ ɫɬɪɨɛ-ɫɢɝɧɚɥɚ. 

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɜɵɛɢ-

ɪɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɮɪɨɧɬ (ɩɨɥɹɪɧɨɫɬɶ). 

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ADVanced 

ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ADVanced ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɫɲɢɪɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɫɢɝɧɚɥɨɦ 

ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɱɟɪɟɡ ɤɨɦɚɧɞɵ SENSe:GATE (ɫɦ. ɩɨɞɪɚɡɞɟɥɵ 5.3.7 ɢ 5.3.8). 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ ɩɨɤɚɡɚɧɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɢɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ, ɧɚɱɢɧɚɹ ɫ 
ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɩɪɢɛɨɪɚ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ, ɭɫɬɚɧɨɜɤɚ ɫɨɛɵɬɢɣ ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ, ɚ ɬɚɤɠɟ ɢɡɦɟɧɟ-
ɧɢɟ ɩɨɥɹɪɧɨɫɬɢ ɢ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. 

// ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɩɪɢɛɨɪ ɧɚ ɢɡɦɟɪɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ  

// ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɧɟɲɧɟɝɨ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɞɥɹ ɩɭɫɤɚ ɢɡɦɟɪɟɧɢɹ  

CONF:TINT (@1),(@2) // ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ ɤɚɧɚɥɚɦɢ 1 ɢ 2  

INP1:LEV1 2  // ɭɫɬɚɧɨɜɢɬɶ ɭɪɨɜɟɧɶ (ɫɨɛɵɬɢɟ) ɩɭɫɤɚ  

INP1:SLOP1 POS  // ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɹɪɧɨɫɬɶ ɫɨɛɵɬɢɹ ɩɭɫɤɚ  

INP2:LEV1 2  // ɭɫɬɚɧɨɜɢɬɶ ɭɪɨɜɟɧɶ (ɫɨɛɵɬɢɟ) ɨɫɬɚɧɨɜɚ  

INP2:SLOP1 NEG  // ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɹɪɧɨɫɬɶ ɫɨɛɵɬɢɹ ɨɫɬɚɧɨɜɚ  

SENS:TINT:GATE:POL POS  // ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɹɪɧɨɫɬɶ ɫɬɪɨɛ-ɫɢɝɧɚɥɚ  

SENS:TINT:GATE:SOUR EXT  // ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

5.3.5 ȼɵɜɨɞ ɫɢɝɧɚɥɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ BNC "Gate In/Out" 

 

Ⱦɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɫ ɞɪɭɝɢɦɢ ɩɪɢɛɨɪɚɦɢ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ BNC "Gate IN/Out" ɧɚ ɡɚɞɧɟɣ 

ɩɚɧɟɥɢ ɫɢɝɧɚɥɵ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɨɬ ɢɫɬɨɱɧɢɤɨɜ TIME (ɜɧɭɬɪɟɧɧɢɣ), IMMediate (ɜɧɭɬɪɟɧɧɢɣ) ɢ 

INPut[1]/INPut2 (ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ Chan 1 ɢ Chan 2), ɚ ɬɚɤɠɟ ɡɚɞɚɬɶ ɢɯ ɩɨɥɹɪɧɨɫɬɶ ɫ 
ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ: 

OUTPut[:STATe] {OFF|ON}  

OUTPut[:STATe]?       (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

OUTPut:POLarity {NORMal|INVerted}  

OUTPut:POLarity?       (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɦɚɧɞɚ ɫ ɩɚɪɚɦɟɬɪɨɦ ON ɪɚɡɪɟɲɚɟɬ "Gate Out" – ɫɢɝɧɚɥɵ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɜɵɜɨɞɹɬɫɹ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ 
BNC ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. Ʉɨɦɚɧɞɚ ɫ ɩɚɪɚɦɟɬɪɨɦ OFF ɨɬɦɟɧɹɟɬ "Gate Out" – ɫɨɟɞɢɧɢɬɟɥɶ BNC ɫɥɭɠɢɬ ɜ 
ɤɚɱɟɫɬɜɟ ɜɯɨɞɚ ɜɧɟɲɧɟɝɨ ("Gate In") ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɥɠɧɨ ɛɵɬɶ ɭɫɬɚɧɨɜ-
ɥɟɧɨ ɫɨɫɬɨɹɧɢɟ OUTPut[:STATe] OFF, ɤɨɝɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɧɟɲɧɢɣ (EXTernal) ɢɫɬɨɱɧɢɤ ɫɬɪɨ-

ɛɢɪɨɜɚɧɢɹ. 

ɉɚɪɚɦɟɬɪ NORMal ɜɵɛɢɪɚɟɬ ɧɚɪɚɫɬɚɸɳɢɣ (ɩɨɥɨɠɢɬɟɥɶɧɵɣ) ɮɪɨɧɬ ɫɢɝɧɚɥɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ BNC 

"Gate Out", ɚ ɩɚɪɚɦɟɬɪ INVerted ɜɵɛɢɪɚɟɬ ɭɛɵɜɚɸɳɢɣ (ɨɬɪɢɰɚɬɟɥɶɧɵɣ) ɮɪɨɧɬ ɫɢɝɧɚɥɚ. 
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5.3.6  ɂɡɦɟɪɟɧɢɟ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ ɩɚɤɟɬɧɵɯ ɫɢɝɧɚɥɨɜ 

ɑɚɫɬɨɬɨɦɟɪ 53230Ⱥ ɫ ɨɩɰɢɟɣ 106 ɢɥɢ 115 ɤɚɧɚɥɚ 3 (ɋȼɑ ɜɯɨɞ 6 ȽȽɰ ɢɥɢ 15 ȽȽɰ) ɢ ɨɩɰɢɟɣ 150 (ɢɡɦɟ-
ɪɟɧɢɟ ɋȼɑ ɢɦɩɭɥɶɫɨɜ) ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ ɩɚɤɟɬɧɵɯ ɫɢɝɧɚɥɨɜ. ɂɧɬɟɪɩɪɟɬɚɰɢɹ 
ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ ɩɚɤɟɬɧɨɝɨ ɫɢɝɧɚɥɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 5-6. 
 

 

 Ɋɢɫ. 5-6 ɇɟɫɭɳɚɹ ɱɚɫɬɨɬɚ ɩɚɤɟɬɧɨɝɨ ɫɢɝɧɚɥɚ (ɩɨɪɨɝ –6 ɞȻ) 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɩɚɤɟɬɚ ɢɦɩɭɥɶɫɨɜ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 
4.2.6. 

ɍɫɬɚɧɨɜɤɚ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɹ ɤɨɪɨɬɤɢɯ ɢɦɩɭɥɶɫɨɜ 

 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ ɩɪɢ ɞɥɢɬɟɥɶɧɨɫɬɢ "on" < 10 ɦɤɫ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɢɡɦɟɪɟ-
ɧɢɹ ɤɨɪɨɬɤɢɯ ɢɦɩɭɥɶɫɨɜ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ: 

[SENSe:]FREQuency:BURSt:GATE:NARRow {OFF|ON}  

[SENSe:]FREQuency:BURSt:GATE:NARRow?   (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ON ɜɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɤɨɪɨɬɤɢɯ ɢɦɩɭɥɶɫɨɜ ɩɪɢ ɞɥɢɬɟɥɶɧɨɫɬɢ "on" < 10 ɦɤɫ. Ʉɨɝɞɚ 

ɡɚɞɟɣɫɬɜɨɜɚɧ ɷɬɨɬ ɪɟɠɢɦ, ɜɫɟɝɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ: 

 (SENSe:FREQuency:BURSt:GATE:AUTO ON)  

Несóщая частота паêетноãо сиãнала 

Размах 
сиãнала 

Длительность "on" 



Ƚɥɚɜɚ 5: Ɂɚɩɭɫɤ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 108 53220Ⱥ/53230Ⱥ 

OFF ɨɬɤɥɸɱɚɟɬ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɤɨɪɨɬɤɢɯ ɢɦɩɭɥɶɫɨɜ. ɉɪɢ ɞɥɢɬɟɥɶɧɨɫɬɢ "on" > 20 ɦɤɫ ɷɬɨɬ ɪɟɠɢɦ 

ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɤɥɸɱɟɧ. 

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ SYSTem:PREset 

ɢɥɢ ɤɥɚɜɢɲɟɣ Preset ɨɬɤɥɸɱɚɟɬɫɹ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɤɨɪɨɬɤɢɯ ɢɦɩɭɥɶɫɨɜ. 

ɍɩɪɚɜɥɟɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ 

 

ɍɩɪɚɜɥɟɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɜɨ ɜɪɟɦɹ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɜɪɭɱɧɭɸ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 5-7. 
 

 

 Ɋɢɫ. 5-7 ɍɩɪɚɜɥɟɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ 
 
ɋɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

[SENSe:]FREQuency:BURSt:GATE:AUTO {OFF|ON}  

[SENSe:]FREQuency:BURSt:GATE:AUTO?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ȼ ɫɨɫɬɨɹɧɢɢ ON ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢ ɡɚɞɟɪɠɤɢ ɫɬɪɨɛ-

ɢɦɩɭɥɶɫɚ ɧɚ ɨɫɧɨɜɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɦɩɭɥɶɫɧɨɝɨ ɫɢɝɧɚɥɚ. ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ 

ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ SYSTem:PREset ɢɥɢ ɤɥɚɜɢɲɟɣ Preset ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ 

(ON) ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ. 

ȼ ɫɨɫɬɨɹɧɢɢ OFF ɞɥɢɬɟɥɶɧɨɫɬɶ ɢ ɡɚɞɟɪɠɤɭ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜɪɭɱɧɭɸ ɤɨɦɚɧɞɚɦɢ: 

[SENSe:]FREQuency:BURSt:GATE:TIME {<time>|MINimum|MAXimum|DEFault}  

[SENSe:]FREQuency:BURSt:GATE:TIME? [{MINimum|MAXimum|DEFault}]  

           (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Режим измерения  
êоротêих импóльсов 

Автоматичесêое óправление  
стробированием 

Рóчное óправление  
стробированием 

Длительность строб-импóльса 

Задержêа строб-импóльса 

(из состояния "после запóсêа") 

Управление
стробированием
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[SENSe:]FREQuency:BURSt:GATE:DELay {<delay>|MINimum|MAXimum DEFault}  

[SENSe:]FREQuency:BURSt:GATE:DELay? [{MINimum|MAXimum|DEFault}]  

            (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɉɚɪɚɦɟɬɪ time ɡɚɞɚɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɨɜ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ ɢɦɩɭɥɶɫ-
ɧɵɯ ɩɚɤɟɬɨɜ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɬɨɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɨɤɧɨ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɨɜ (ɨɬɤɪɵ-
ɬɨ-ɡɚɤɪɵɬɨ) ɧɚɯɨɞɢɥɨɫɶ ɜ ɩɪɟɞɟɥɚɯ ɞɢɚɩɚɡɨɧɚ ɩɨɪɨɝɨɜ ɞɟɬɟɤɬɨɪɚ (–6 ɞȻ, –12 ɞȻ). Ⱦɢɚɩɚɡɨɧ ɡɧɚɱɟ-

ɧɢɣ time: 1 ɦɤɫ ÷ 100 ɦɤɫ ɫ ɪɚɡɪɟɲɟɧɢɟɦ 10 ɧɫ. 

 ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ 

SYSTem:PREset ɢɥɢ ɤɥɚɜɢɲɟɣ Preset ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɨɜ 1 ɦɤɫ. 
– ɉɚɪɚɦɟɬɪ delay ɡɚɞɚɟɬ ɡɚɞɟɪɠɤɭ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ ɜ ɧɚɱɚɥɟ ɢɡɦɟɪɟɧɢɹ. Ɂɚɞɟɪɠɤɚ ɨɬɫɱɢɬɵɜɚɟɬɫɹ ɫ 
ɦɨɦɟɧɬɚ ɞɨɫɬɢɠɟɧɢɹ ɜɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ ɩɨɪɨɝɚ ɞɟɬɟɤɬɨɪɚ (–6 ɞȻ, –12 ɞȻ), ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɤɨɦɚɧ-

ɞɨɣ INPut3:BURSt:LEVel. Ⱦɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ delay: 0 ÷ 10 ɫɟɤɭɧɞ ɫ ɪɚɡɪɟɲɟɧɢɟɦ 10 ɧɫ. 

 ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ 

SYSTem:PREset ɢɥɢ ɤɥɚɜɢɲɟɣ Preset ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɡɚɞɟɪɠɤɢ 0,0 ɫ. 

ɉɪɢɦɟɪ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɢɡɦɟɪɟɧɢɣ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ 

ɋɥɟɞɭɸɳɢɣ ɩɪɢɦɟɪ ɢɥɥɸɫɬɪɢɪɭɟɬ ɬɢɩɢɱɧɭɸ ɤɨɧɮɢɝɭɪɚɰɢɸ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɟɫɭɳɟɣ ɱɚɫɬɨɬɵ ɩɚɤɟɬ-
ɧɵɯ ɫɢɝɧɚɥɨɜ. ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɭɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɡɧɚɱɟɧɢɣ ɡɚɞɟɪɠɤɢ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ. ȿɫɥɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɦɩɭɥɶɫɨɜ ɧɟɢɡɜɟɫɬɧɵ, ɬɨ ɦɨɠɧɨ ɨɬɞɟɥɶɧɨ ɢɡɦɟɪɢɬɶ ɞɥɢɬɟɥɶ-
ɧɨɫɬɶ "on", ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɫɬɚɧɨɜɤɭ ɡɚɞɟɪɠɤɢ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ ɜ ɩɪɟɞɟɥɚɯ ɞɢɚɩɚ-
ɡɨɧɚ ɩɨɪɨɝɨɜ ɞɟɬɟɤɬɨɪɚ (ɡɚ ɩɪɢɦɟɪɚɦɢ ɢɦɩɭɥɶɫɧɵɯ ɢɡɦɟɪɟɧɢɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 3). 

// ɢɡɦɟɪɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɚɤɟɬɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɞɯɨɞɹɳɢɯ ɡɧɚɱɟɧɢɣ  

// ɡɚɞɟɪɠɤɢ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ  

CONF:PWID:BURS (@3)  

INP3:BURS:LEV -6  

READ?  

. 

. 
// ɢɡɦɟɪɢɬɶ ɧɟɫɭɳɭɸ ɱɚɫɬɨɬɭ ɩɚɤɟɬɚ  

CONF:FREQ:BURS (@3)  

INP3:BURS:LEV -6 // ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ ɞɟɬɟɤɬɨɪɚ  

SENS:FREQ:BURS:GATE:NARR OFF // ɨɬɤɥɸɱɢɬɶ ɪɟɠɢɦ ɤɨɪɨɬɤɢɯ ɢɦɩɭɥɶɫɨɜ  

SENS:FREQ:BURS:GATE:AUTO OFF // ɜɪɭɱɧɭɸ ɭɫɬɚɧɨɜɢɬɶ ɡɚɞɟɪɠɤɭ  
       // ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ  

SENS:FREQ:BURS:GATE:DEL 5E-6 // ɭɫɬɚɧɨɜɢɬɶ ɡɚɞɟɪɠɤɭ ɫɬɪɨɛɚ  

SENS:FREQ:BURS:GATE:TIME 10E-6 // ɭɫɬɚɧɨɜɢɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛɚ  

 READ?  
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5.3.7  Ɋɚɫɲɢɪɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ – ɩɭɫɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

ɍɫɬɚɧɨɜɤɚ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɚ ADVanced ɩɪɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɵ, ɫɭɦ-

ɦɢɪɨɜɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɣ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ ɜɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɭɩɪɚɜɥɟɧɢɟ 
(ɩɭɫɤ/ɨɫɬɚɧɨɜ) ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɢɡɦɟɪɟɧɢɣ. Ɋɢɫ. 5-8 ɜɨɫɩɪɨɢɡɜɨɞɢɬ ɱɚɫɬɶ ɰɢɤɥɚ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨ-
ɜɚɧɢɹ, ɩɨɤɚɡɚɧɧɨɝɨ ɧɚ ɪɢɫ. 5-2, ɫɜɹɡɚɧɧɭɸ ɫ ɢɫɬɨɱɧɢɤɨɦ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. 
 

 

 Ɋɢɫ. 5-8 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

Источниê строби-
рования 

(из состояния "после запóсêа") поêазан первым,  
проãраммирóется последним 

* невозможно при измерении интервалов времени 

Источниê пóсêа стробирования 

Внешний источниê  
стробирования 

Фронт строб-сиãнала 

Задержêа стробирования 

Пóсê стробирования
(отêрыто)
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ɂɫɬɨɱɧɢɤ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɢɫɬɨɱɧɢɤɚ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (ɨɬɤɪɵɜɚɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ) ɩɪɢɦɟɧɹɟɬɫɹ ɫɩɟ-
ɰɢɚɥɶɧɚɹ ɤɨɦɚɧɞɚ: 

[SENSe:]GATE:STARt:SOURce {IMMediate|EXTernal}  

[SENSe:]GATE:STARt:SOURce?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ IMMediate ɨɬɤɪɵɜɚɟɬ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɢɡɦɟɪɟɧɢɣ ɫɪɚɡɭ ɠɟ ɩɨɫɥɟ 

ɩɪɢɟɦɚ ɫɢɝɧɚɥɚ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ ɢ ɩɨɫɥɟ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɣ ɡɚɞɟɪɠɤɢ ɫɢɫɬɟɦɧɨɝɨ ɡɚɩɭɫɤɚ ɢ 
ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. 

– ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ EXTernal ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɬɶ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɤɨɦɚɧɞɨɣ: 

[SENSe:]GATE:EXTernal:SOURce {BNC|INPut[1]|INPut2}  

[SENSe:]GATE:EXTernal:SOURce?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ BNC – ɷɬɨ ɫɨɟɞɢɧɢɬɟɥɶ BNC "Gate IN/Out" ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɱɚɫɬɨɬɨɦɟɪɚ. 

– ɂɫɬɨɱɧɢɤɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ INPut[1]| ɢ INPut2 – ɷɬɨ ɜɯɨɞɵ ɤɚɧɚɥɨɜ 1 ɢ 2 ɱɚɫɬɨɬɨɦɟɪɚ (ɢɦ ɫɨ-

ɨɬɜɟɬɫɬɜɭɸɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ Chan 1 ɢ Chan 2). Эɬɢ ɢɫɬɨɱɧɢɤɢ ɧɟɞɨɫɬɭɩɧɵ ɩɪɢ ɢɡɦɟ-
ɪɟɧɢɹɯ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ, ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɨɜ, ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ, ɜɪɟɦɟɧɢ 
ɧɚɪɚɫɬɚɧɢɹ-ɫɩɚɞɚ ɢ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɜɧɟɲɧɟɝɨ (EXTernal) ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
OUTput:STATe OFF. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɢɦɟɧɟɧɢɢ ɫɢɝɧɚɥɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɞɪɭɝɢɯ ɩɪɢɛɨɪɨɜ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 5.3.5. 

ɉɨɥɹɪɧɨɫɬɶ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɢɫɬɨɱɧɢɤɨɜ ɜɧɟɲɧɟɝɨ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ 
ɤɨɦɚɧɞɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ (ɢɡɦɟɧɟɧɢɹ) ɩɨɥɹɪɧɨɫɬɢ ɫɢɝɧɚɥɚ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ: 

[SENSe:]GATE:STARt:SLOPe {POSitive|NEGative}  

[SENSe:]:GATE:START:SLOPe?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɦɚɧɞɚ ɫ ɩɚɪɚɦɟɬɪɨɦ POSitive ɨɬɤɪɵɜɚɟɬ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ 

ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ BNC "Gate In/Out" ɢɥɢ ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɚ 1 / ɤɚɧɚɥɚ 2. Ʉɨɦɚɧɞɚ ɫ ɩɚɪɚɦɟɬɪɨɦ NEGa-
tive ɧɚɱɢɧɚɟɬ ɢɡɦɟɪɟɧɢɟ ɧɚ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ BNC "Gate In/Out" ɢɥɢ 

ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɚ 1 / ɤɚɧɚɥɚ 2. ȼɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɡɚɤɪɵɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɫɬɚɧɨɜɨɤ 
ɩɚɪɚɦɟɬɪɨɜ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. 

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ SYSTem:PREset 

ɢɥɢ ɤɥɚɜɢɲɟɣ Preset ɜɵɛɢɪɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɮɪɨɧɬ. 



Ƚɥɚɜɚ 5: Ɂɚɩɭɫɤ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 112 53220Ⱥ/53230Ⱥ 

ɉɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɭɫɬɚɧɨɜɤɟ ɮɪɨɧɬɚ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɞɥɹ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ INPut[1] ɢ 

INPut2 (ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ Chan 1 ɢ Chan 2) ɦɨɠɧɨ ɬɚɤɠɟ ɡɚɞɚɬɶ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɜɯɨɞɧɨɟ 

ɩɨɪɨɝɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ: 

INPut[{1|2}]:LEVel[{1|2}][:ABSolute]{<volts>|MINimum|MAXimum|DEFault}  

INPut[{1|2}]:LEVel[{1|2}][:ABSolute]?[{MINimum|MAXimum|DEFault}  
           (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ȼɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɨɬɤɪɵɜɚɟɬɫɹ ɫɢɝɧɚɥɨɦ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɫ ɡɚɞɚɧɧɵɦ ɮɪɨɧɬɨɦ (ɩɨɥɹɪɧɨɫɬɶɸ), ɩɟ-
ɪɟɫɟɤɚɸɳɢɦ ɩɨɪɨɝ. (ɉɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɞɫɢɫɬɟɦɟ INPut ɢɡɥɨɠɟɧɚ ɜ ɝɥɚɜɟ 4). 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ INPut[1] ɢ INPut2 ɜɵɛɪɚɧɧɵɣ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ 

ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɤɚɧɚɥ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɬɟɦ ɠɟ ɫɚɦɵɦ ɤɚɧɚɥɨɦ, ɧɚ ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ ɢɡɦɟɪɹɟɦɵɣ ɫɢɝ-
ɧɚɥ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɤɚɧɚɥ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɡɚɞɟɣɫɬɜɨɜɚɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ. 

ɉɪɢɦɟɪ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɋɥɟɞɭɸɳɢɣ ɩɪɢɦɟɪ ɢɥɥɸɫɬɪɢɪɭɟɬ ɭɩɪɚɜɥɟɧɢɟ ɩɭɫɤɨɦ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɚɧɞ ɧɢɠɧɟɝɨ 
ɭɪɨɜɧɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

// ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɱɚɫɬɨɬɨɦɟɪ ɧɚ ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ ɫ ɜɧɟɲɧɢɦ  

// ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ. ɋɢɝɧɚɥ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɩɨɞɚɟɬɫɹ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ  

// BNC "Gate IN" ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ.  

CONF:FREQ (@2)   // ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ ɜ ɤɚɧɚɥɟ 2  

TRIG:SOUR INT   // ɩɪɢɦɟɧɹɬɶ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ  

SAMP:COUN 3   // ɡɚɞɚɬɶ 3 ɨɬɫɱɟɬɚ (ɰɢɤɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ)  

SENS:GATE:STAR:SOUR EXT // ɭɫɬɚɧɨɜɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

SENS:GATE:EXT:SOUR EXT  // ɜɵɛɪɚɬɶ ɫɨɟɞɢɧɢɬɟɥɶ BNC "Gate IN"  

OUTP:STAT OFF    // ɨɬɤɥɸɱɢɬɶ BNC ɤɚɤ ɜɵɯɨɞ  

SENS:GATE:STAR:SLOP POS  // ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ  

      // ɫɢɝɧɚɥɚ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

SENS:FREQ:GATE SOUR ADV //ɭɩɪɚɜɥɟɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɧɚ ɧɢɠɧɟɦ ɭɪɨɜɧɟ  



Ƚɥɚɜɚ 5: Ɂɚɩɭɫɤ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 113 53220Ⱥ/53230Ⱥ 

ɍɫɬɚɧɨɜɤɚ ɡɚɞɟɪɠɤɢ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɭɬɪɟɧɧɟɝɨ (IMMediate) ɢɥɢ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɞɥɹ ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (ɨɬ-
ɤɪɵɜɚɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ) ɦɨɠɧɨ ɡɚɞɚɬɶ ɡɚɞɟɪɠɤɭ ɫ ɦɨɦɟɧɬɚ ɩɪɢɟɦɚ ɫɢɝɧɚɥɚ ɞɨ ɨɬɤɪɵɜɚɧɢɹ 
ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ. ɂɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ ɢ ɟɝɨ ɩɚɪɚɦɟɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɨɦɚɧɞɨɣ: 

[SENSe:]GATE:STARt:DELay:SOURce {IMMediate|EVENts|TIME}  

[SENSe:]GATE:STARt:DELay:SOURce?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɂɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ IMMediate ɨɬɦɟɧɹɟɬ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɞɟɪɠɤɢ; ɩɪɢ ɷɬɨɦ ɨɬɫɭɬɫɬɜɭɟɬ 
ɡɚɞɟɪɠɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɢɫɬɨɱɧɢɤɚ ɡɚ-

ɞɟɪɠɤɢ. ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ 

SYSTem:PREset ɢɥɢ ɤɥɚɜɢɲɟɣ Preset ɜɵɛɢɪɚɟɬɫɹ ɢɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ IMMediate. 

– ɂɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ EVENts ɡɚɞɟɪɠɢɜɚɟɬ ɩɭɫɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (ɨɬɤɪɵɜɚɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ) 

ɞɨ ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɨ ɜɯɨɞɧɨɦ ɤɚɧɚɥɟ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɨɛɵɬɢɣ (ɮɪɨɧɬɨɜ), ɤɚɤ ɷɬɨ 

ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɨ ɤɨɦɚɧɞɚɦɢ ɩɨɞɫɢɫɬɟɦɵ INPut. ɉɪɢ ɞɜɭɯɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹɯ ɜɪɟɦɟɧɧɵɯ ɢɧ-

ɬɟɪɜɚɥɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɱɟɬ ɫɨɛɵɬɢɣ ɡɚɞɟɪɠɤɢ ɜ ɩɭɫɤɨɜɨɦ ("start") ɤɚɧɚɥɟ. ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɨɬɧɨ-
ɲɟɧɢɹ ɱɚɫɬɨɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɱɟɬ ɫɨɛɵɬɢɣ ɡɚɞɟɪɠɤɢ ɜ ɤɚɧɚɥɟ ɡɧɚɦɟɧɚɬɟɥɹ. 

Ʉɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

[SENSe:]GATE:STARt:DELay:EVENts {<count>|MINimum|MAXimum|DEFault}  

[SENSe:]GATE:STARt:DELay:EVENts?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɂɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ TIME ɡɚɞɟɪɠɢɜɚɟɬ ɩɭɫɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (ɨɬɤɪɵɜɚɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ) ɧɚ 

ɜɪɟɦɹ, ɡɚɞɚɧɧɨɟ ɤɨɦɚɧɞɨɣ: 

[SENSe:]GATE:STARt:DELay:TIME {<time>|MINimum|MAXimum|DEFault}  

[SENSe:]GATE:STARt:DELay:TIME?  

5.3.8 Ɋɚɫɲɢɪɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ – ɨɫɬɚɧɨɜ  
ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɢ ɡɚɞɟɪɠɤɚ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

Ɋɚɫɲɢɪɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɚɤɠɟ (ɞɨɩɨɥɧɢɬɟɥɶɧɨ) ɜɜɨɞ ɜ ɞɟɣɫɬɜɢɟ 
ɡɚɞɟɪɠɤɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɢ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɨɜ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (ɡɚɤɪɵɜɚɧɢɹ 
ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ). Ɋɢɫ. 5-9 ɜɨɫɩɪɨɢɡɜɨɞɢɬ ɱɚɫɬɶ ɰɢɤɥɚ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ, ɩɨɤɚɡɚɧɧɨɝɨ ɧɚ 
ɪɢɫ. 5-2, ɫɜɹɡɚɧɧɭɸ ɫ ɡɚɞɟɪɠɤɨɣ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɢ ɨɫɬɚɧɨɜɨɦ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. 

Ɂɚɞɟɪɠɤɚ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

Ɂɞɟɫɶ ɜɧɨɫɢɬɫɹ ɡɚɞɟɪɠɤɚ ɡɚɤɪɵɜɚɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ ɢɥɢ ɞɨ ɦɨɦɟɧɬɚ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɨɛɵɬɢɣ (ɮɪɨɧɬɨɜ) ɜɨ ɜɯɨɞɧɨɦ ɤɚɧɚɥɟ. 

ɉɪɢ ɫɭɦɦɢɪɭɸɳɢɯ ɢɡɦɟɪɟɧɢɹɯ ɢɥɢ ɩɪɢ ɭɤɚɡɚɧɢɢ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ ɨɬɫɱɟɬ ɡɚɞɟɪɠɤɢ ɧɚɱɢɧɚɟɬɫɹ ɫ 
ɦɨɦɟɧɬɚ ɨɬɤɪɵɜɚɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ. ɉɪɢ ɜɫɟɯ ɩɪɨɱɢɯ ɢɡɦɟɪɟɧɢɹɯ ɢɥɢ ɩɪɢ ɭɤɚɡɚɧɢɢ ɡɚɞɟɪɠ-
ɤɢ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɯɨɞɧɵɯ ɫɨɛɵɬɢɣ ɨɬɫɱɟɬ ɡɚɞɟɪɠɤɢ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɟɪɜɨɝɨ ɫɨɛɵɬɢɹ ɩɨ-
ɫɥɟ ɨɬɤɪɵɜɚɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ (ɪɢɫ. 5-1). 



Ƚɥɚɜɚ 5: Ɂɚɩɭɫɤ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 114 53220Ⱥ/53230Ⱥ 

 

 Ɋɢɫ. 5-9 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɡɚɞɟɪɠɤɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɂɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

ɂɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɢ ɟɝɨ ɩɚɪɚɦɟɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɨɦɚɧɞɚɦɢ: 

[SENSe:]GATE:STOP:HOLDoff:SOURce {IMMediate|EVENts|TIME}  

[SENSe:]GATE:STOP:HOLDoff:SOURce?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɂɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ IMMediate ɨɬɦɟɧɹɟɬ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɞɟɪɠɤɢ; ɩɪɢ ɷɬɨɦ ɨɬɫɭɬɫɬɜɭɟɬ 
ɡɚɞɟɪɠɤɚ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. ȼɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɡɚɤɪɵɜɚɟɬɫɹ ɫɪɚɡɭ ɠɟ, ɤɨɝɞɚ ɛɭɞɟɬ ɜɵ-
ɩɨɥɧɟɧɨ ɭɫɥɨɜɢɟ, ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɚɪɚɦɟɬɪɚɦɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. 

 Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɢɫɬɨɱɧɢɤɚ ɡɚɞɟɪɠɤɢ. ɉɨɫɥɟ ɤɨɦɚɧɞɵ 

ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ SYSTem:PREset ɢɥɢ ɤɥɚɜɢ-

ɲɟɣ Preset ɜɵɛɢɪɚɟɬɫɹ ɢɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ IMMediate (ɬ.ɟ. ɨɬɦɟɧɹɟɬɫɹ ɡɚɞɟɪɠɤɚ). 

– ɂɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ EVENts ɡɚɞɟɪɠɢɜɚɟɬ ɨɫɬɚɧɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (ɡɚɤɪɵɜɚɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤ-
ɬɨɪɚ) ɞɨ ɦɨɦɟɧɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜɨ ɜɯɨɞɧɨɦ ɤɚɧɚɥɟ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɨɛɵɬɢɣ (ɮɪɨɧɬɨɜ), 

ɤɚɤ ɷɬɨ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɨ ɤɨɦɚɧɞɚɦɢ ɩɨɞɫɢɫɬɟɦɵ INPut. ɉɪɢ ɞɜɭɯɤɚɧɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹɯ ɜɪɟ-

ɦɟɧɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɱɟɬ ɫɨɛɵɬɢɣ ɡɚɞɟɪɠɤɢ ɜ ɤɚɧɚɥɟ ɨɫɬɚɧɨɜɚ ("stop"). ɉɪɢ ɢɡɦɟɪɟ-
ɧɢɹɯ ɨɬɧɨɲɟɧɢɹ ɱɚɫɬɨɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɱɟɬ ɫɨɛɵɬɢɣ ɡɚɞɟɪɠɤɢ ɜ ɤɚɧɚɥɟ ɡɧɚɦɟɧɚɬɟɥɹ. 

Источниê останова стробирования не применяется при измерении времени 
нарастания-спада, êоэффициента заполнения, длительности импóльсов, 
фазовоãо сдвиãа, а таêже при измерении одинарноãо периода 

* невозможно при измерении  
  интервалов времени 

(от отêрывания временноãо селеêтора) 

Задержêа останова  
стробирования 

Источниê останова стробирования 

Внешний источниê стробирования 

Фронт строб-сиãнала

Останов  
стробирования  
(заêрыто) 



Ƚɥɚɜɚ 5: Ɂɚɩɭɫɤ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɟ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 115 53220Ⱥ/53230Ⱥ 

Ʉɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

[SENSe:]GATE:STOP:HOLDoff:EVENts {<count>|MINimum|MAXimum|DEFault}  

[SENSe:]GATE:STOP:HOLDoff:EVENts?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɂɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ TIME ɡɚɞɟɪɠɢɜɚɟɬ ɨɫɬɚɧɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (ɡɚɤɪɵɜɚɧɢɟ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ) 

ɧɚ ɜɪɟɦɹ, ɡɚɞɚɧɧɨɟ ɤɨɦɚɧɞɨɣ: 

[SENSe:]GATE:STOP:HOLDoff:TIME {<time>|MINimum|MAXimum|INFinity| DE-
Fault}  

[SENSe:]GATE:STOP:HOLDoff:TIME?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɱɚɫɬɨɬɵ, ɨɬɧɨɲɟɧɢɹ ɱɚɫɬɨɬ, ɫɪɟɞɧɟɝɨ ɩɟɪɢɨɞɚ, ɱɚɫɬɨɬɵ ɢ ɩɟ-
ɪɢɨɞɚ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ ɦɢɧɢɦɚɥɶɧɚɹ ɡɚɞɟɪɠɤɚ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (ɡɚɤɪɵɜɚɧɢɹ ɜɪɟ-
ɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ) ɫɨɫɬɚɜɥɹɟɬ 100 ɦɤɫ ɭ ɩɪɢɛɨɪɚ 53220Ⱥ ɢ 1 ɦɤɫ ɭ ɩɪɢɛɨɪɚ 53230Ⱥ. 

Ɂɧɚɱɟɧɢɟ INFinity ɢɥɢ +9.9Е+37 ɩɪɢɟɦɥɟɦɨ ɬɨɥɶɤɨ ɞɥɹ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɫɭɦɦɢɪɨɜɚ-

ɧɢɹ (TOTalize). Ʉɨɝɞɚ ɜɵɛɪɚɧɨ ɷɬɨ ɡɧɚɱɟɧɢɟ, ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɨɫɬɚɟɬɫɹ ɨɬɤɪɵɬɵɦ, ɩɨɤɚ ɧɟ ɛɭ-
ɞɟɬ ɩɨɥɭɱɟɧɚ ɤɨɦɚɧɞɚ ABORt, *RST ɢɥɢ "device clear". 

ɂɫɬɨɱɧɢɤ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

ɂɫɬɨɱɧɢɤ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ, ɤɨɝɞɚ ɡɚɤɪɵɜɚɟɬɫɹ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɩɨɫɥɟ ɡɚ-
ɞɟɪɠɤɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɍɫɬɚɧɨɜɤɚ ɢɫɬɨɱɧɢɤɚ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɢɡɦɟɪɟɧɢɹɦ ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ 
ɢ ɫɩɚɞɚ, ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɨɥɧɟɧɢɹ, ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɨɜ, ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɢ ɨɞɢɧɚɪɧɨɝɨ ɩɟ-
ɪɢɨɞɚ. Эɬɢ ɢɡɦɟɪɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɜɟɪɲɚɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɟɦ ɩɪɢɟɦɥɟɦɨɦ ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ ɜɨ 
ɜɯɨɞɧɨɦ ɤɚɧɚɥɟ. 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɢɫɬɨɱɧɢɤɚ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɤɨɦɚɧɞɚ: 

[SENSe:]GATE:STOP:SOURce {IMMediate|EXTernal}  

[SENSe:]GATE:STOP:SOURce?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ IMMediate ɡɚɤɪɵɜɚɟɬ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɢɡɦɟɪɟɧɢɣ ɫɪɚɡɭ ɠɟ ɩɨɫɥɟ 

ɡɚɞɟɪɠɤɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. 

– ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ EXTernal ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɬɶ ɢɫɬɨɱɧɢɤ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɤɨɦɚɧ-

ɞɨɣ: 

[SENSe:]GATE:EXTernal:SOURce {EXTernal|INPut[1]|INPut2}  

[SENSe:]GATE:EXTernal:SOURce?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

– ɂɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ EXTernal – ɷɬɨ ɫɨɟɞɢɧɢɬɟɥɶ BNC "Gate IN/Out" ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɱɚɫɬɨ-

ɬɨɦɟɪɚ. 

– ɂɫɬɨɱɧɢɤɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ INPut[1]| ɢ INPut2 – ɷɬɨ ɜɯɨɞɵ ɤɚɧɚɥɨɜ 1 ɢ 2 ɱɚɫɬɨɬɨɦɟɪɚ (ɧɚ ɩɟ-

ɪɟɞɧɟɣ ɢɥɢ ɡɚɞɧɟɣ ɩɚɧɟɥɢ – ɨɩɰɢɹ 201). Эɬɢ ɢɫɬɨɱɧɢɤɢ ɧɟɞɨɫɬɭɩɧɵ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɢɧɬɟɪɜɚɥɨɜ 
ɜɪɟɦɟɧɢ. 
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      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɜɧɟɲɧɟɝɨ (EXTernal) ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
OUTput:STATe OFF. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɢɦɟɧɟɧɢɢ ɫɢɝɧɚɥɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɞɪɭɝɢɯ ɩɪɢɛɨɪɨɜ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 5.3.5. 

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɢɫɬɨɱɧɢɤɚ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. ɉɨ-

ɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ SYSTem:PREset 

ɢɥɢ ɤɥɚɜɢɲɟɣ Preset ɜɵɛɢɪɚɟɬɫɹ ɜɧɟɲɧɢɣ (EXTernal) ɢɫɬɨɱɧɢɤ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ. 

ɉɨɥɹɪɧɨɫɬɶ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɢɫɬɨɱɧɢɤɨɜ ɜɧɟɲɧɟɝɨ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ 
ɤɨɦɚɧɞɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ (ɢɡɦɟɧɟɧɢɹ) ɩɨɥɹɪɧɨɫɬɢ ɫɢɝɧɚɥɚ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ: 

[SENSe:]GATE:STOP:SLOPe {POSitive|NEGative}  

[SENSe:]:GATE:STOP:SLOPe?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɦɚɧɞɚ ɫ ɩɚɪɚɦɟɬɪɨɦ POSitive ɡɚɤɪɵɜɚɟɬ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ 

ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ BNC "Gate In/Out" ɢɥɢ ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɚ 1 / ɤɚɧɚɥɚ 2. Ʉɨɦɚɧɞɚ ɫ ɩɚɪɚɦɟɬɪɨɦ NEGa-
tive ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɧɚ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɮɪɨɧɬɟ ɫɢɝɧɚɥɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ BNC "Gate In/Out" 

ɢɥɢ ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɚ 1 / ɤɚɧɚɥɚ 2. 

Ʉɨɦɚɧɞɵ CONFigure ɢ MEASure ɧɟ ɢɡɦɟɧɹɸɬ ɭɫɬɚɧɨɜɤɭ ɩɨɥɹɪɧɨɫɬɢ (ɮɪɨɧɬɚ ɫɢɝɧɚɥɚ). ɉɨɫɥɟ ɤɨ-

ɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɨɫɥɟ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ ɤɨɦɚɧɞɨɣ SYSTem:PREset ɢɥɢ ɤɥɚ-

ɜɢɲɟɣ Preset ɜɵɛɢɪɚɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ. 

ɉɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɚ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɭɫɬɚɧɨɜɤɟ ɮɪɨɧɬɚ ɫɢɝɧɚɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɞɥɹ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ INPut[1] ɢ 

INPut2 (ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ Chan 1 ɢ Chan 2) ɦɨɠɧɨ ɬɚɤɠɟ ɡɚɞɚɬɶ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɜɯɨɞɧɨɟ 

ɩɨɪɨɝɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ.  
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Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ: 

INPut[{1|2}]:LEVel[{1|2}][:ABSolute]{<volts>|MINimum|MAXimum|DEFault}  

INPut[{1|2}]:LEVel[{1|2}][:ABSolute]?[{MINimum|MAXimum|DEFault}  
           (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ȼɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɨɪ ɡɚɤɪɵɜɚɟɬɫɹ ɫɢɝɧɚɥɨɦ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɫ ɡɚɞɚɧɧɵɦ ɮɪɨɧɬɨɦ (ɩɨɥɹɪɧɨɫɬɶɸ), ɩɟ-
ɪɟɫɟɤɚɸɳɢɦ ɩɨɪɨɝ. (ɉɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɞɫɢɫɬɟɦɟ INPut ɢɡɥɨɠɟɧɚ ɜ ɝɥɚɜɟ 4). 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ INPut[1] ɢ INPut2 ɜɵɛɪɚɧɧɵɣ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ 

ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɤɚɧɚɥ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɬɟɦ ɠɟ ɫɚɦɵɦ ɤɚɧɚɥɨɦ, ɧɚ ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ ɢɡɦɟɪɹɟɦɵɣ ɫɢɝ-
ɧɚɥ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɤɚɧɚɥ ɢɫɬɨɱɧɢɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɡɚɞɟɣɫɬɜɨɜɚɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ. 

ɉɪɢɦɟɪ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɡɚɞɟɪɠɤɢ ɨɫɬɚɧɨɜɚ ɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ 

ɋɥɟɞɭɸɳɢɣ ɩɪɢɦɟɪ ɩɨɤɚɡɵɜɚɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɤɨɧɮɢɝɭɪɢɪɨ-
ɜɚɧɢɹ ɡɚɞɟɪɠɤɢ ɨɫɬɚɧɨɜɚ ɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɚɧɞ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ. 

// ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɱɚɫɬɨɬɨɦɟɪ ɧɚ ɢɡɦɟɪɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ  
// ɫ ɜɧɟɲɧɢɦ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ. ɋɢɝɧɚɥɵ ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  
// ɩɨɞɚɸɬɫɹ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ BNC 'Gate In' ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. Ɂɚɤɪɵɜɚɧɢɟ  
// ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ ɡɚɞɟɪɠɢɜɚɟɬɫɹ ɧɚ 1 ɫɟɤɭɧɞɭ ɩɨɫɥɟ ɩɪɢɟɦɚ  
// ɫɢɝɧɚɥɚ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ.  

//   

CONF:TINT (@1),(@2) // ɢɡɦɟɪɟɧɢɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɤɚɧɚɥ 1 - ɤɚɧɚɥ 2  

TRIG:SOUR INT  // ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ  

TRIG:COUN 1  // ɡɚɞɚɬɶ ɨɞɧɨ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ  

SAMP:COUN 2  // ɡɚɞɚɬɶ 2 ɨɬɫɱɟɬɚ (ɰɢɤɥɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ)  

SENS:GATE:STAR:SOUR EXT // ɭɫɬɚɧɨɜɢɬɶ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

SENS:GATE:EXT:SOUR EXT  // ɜɵɛɪɚɬɶ ɫɨɟɞɢɧɢɬɟɥɶ BNC 'Gate In'  

SENS:GATE:STAR:SLOP POS // ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɮɪɨɧɬ ɫɢɝɧɚɥɚ  

      // ɩɭɫɤɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

OUTP:STAT OFF    // ɨɬɤɥɸɱɢɬɶ BNC ɤɚɤ ɜɵɯɨɞ  

//  

//  

// ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɡɚɞɟɪɠɤɭ ɨɫɬɚɧɨɜɚ ɢ ɨɫɬɚɧɨɜ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

//  

SENS:GATE:STOP:HOLD:SOUR TIME // ɢɫɬɨɱɧɢɤ ɡɚɞɟɪɠɤɢ  

SENS:GATE:STOP:HOLD:TIME 1 //ɡɚɞɟɪɠɤɚ ɡɚɤɪɵɜɚɧɢɹ ɜɪɟɦ. ɫɟɥɟɤɬɨɪɚ 1 ɫ  

SENS:GATE:STOP:SOUR EXT // ɜɧɟɲ. ɢɫɬɨɱɧɢɤ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

SENS:GATE:EXT:SOUR EXT  // ɜɵɛɪɚɬɶ BNC 'Gate In' ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ  

SENS:GATE:STOP:SLOP POS // ɜɵɛɪɚɬɶ ɩɨɥɨɠɢɬ. ɩɨɥɹɪɧɨɫɬɶ ɢɫɬɨɱɧɢɤɚ  

      // ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

SENS:TINT:GATE SOUR ADV // ɭɩɪɚɜɥɟɧɢɟ ɫɬɪɨɛɢɪɨɜɚɧɢɟɦ ɧɚ ɧɢɠ. ɭɪɨɜɧɟ  

READ? // ɢɧɢɰɢɢɪɨɜɚɬɶ ɱɚɫɬɨɬɨɦɟɪ ɢ ɫɧɹɬɶ ɨɬɫɱɟɬ 

5.3.9  Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɪɨɞɥɟɧɢɟ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɨɜ 

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɱɚɫɬɨɬɵ ɢ ɩɟɪɢɨɞɚ ɜ ɩɪɢɛɨɪɚɯ 53220Ⱥ/53230Ⱥ ɪɟɚɥɢɡɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɪɨ-
ɞɥɟɧɢɟ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɨɜ, ɩɪɢ ɤɨɬɨɪɨɦ ɢɡɦɟɪɟɧɢɟ ɡɚɜɟɪɲɚɟɬɫɹ ɱɟɪɟɡ ɨɞɧɨ ɫɨɛɵɬɢɟ (ɮɪɨɧɬ ɜɯɨɞɧɨɝɨ 
ɫɢɝɧɚɥɚ) ɩɨɫɥɟ ɨɫɬɚɧɨɜɚ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (ɡɚɤɪɵɜɚɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɫɟɥɟɤɬɨɪɚ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɢ-

ɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ (SAMPle:COUNt) ɧɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɧɟ ɜɵɡɵɜɚɟɬ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɜ 
ɰɢɤɥɟ ɡɚɩɭɫɤɚ ɢ ɫɬɪɨɛɢɪɨɜɚɧɢɹ (ɪɢɫ. 5.2), ɩɨɤɚ ɧɟ ɡɚɤɨɧɱɢɬɫɹ ɩɪɨɞɥɟɧɢɟ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ. 
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Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 118 53220Ⱥ/53230Ⱥ 

6 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɝɪɚɮɢɤɢ ɢ ɪɟɝɢɫɬɪɚɰɢɹ  
ɞɚɧɧɵɯ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɩɨɡɜɨɥɹɸɬ ɜɚɦ ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ ɩɨɤɚɡɚɧɢɹ, ɩɪɨɢɡɜɨɞɢɬɶ ɞɨɩɭɫɤɨɜɵɣ ɤɨɧ-
ɬɪɨɥɶ ɢ ɜɵɩɨɥɧɹɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ. Ƚɪɚɮɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɩɨɡɜɨɥɹɸɬ ɜɵɱɢɫɥɹɬɶ ɢ ɜɵ-
ɜɨɞɢɬɶ ɧɚ ɞɢɫɩɥɟɣ ɝɢɫɬɨɝɪɚɦɦɵ ɢ ɝɪɚɮɢɤɢ ɬɪɟɧɞɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ 
ɜɪɟɦɟɧɢ. 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧɨ ɩɪɢɦɟɧɟɧɢɟ ɷɬɢɯ ɮɭɧɤɰɢɣ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ SCPI ɢɡ ɩɨɞɫɢɫɬɟɦɵ CALCulate 

ɢ ɤɥɚɜɢɲ Math, Graph ɢ Data Log. 

6.1  Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɱɚɫɬɨɬɨɦɟɪɚ 53220Ⱥ/53230Ⱥ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɝɥɚɠɢɜɚɧɢɟ, ɨɛɧɭɥɟ-
ɧɢɟ/ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɢ ɞɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ. ɇɚ ɪɢɫ. 6-1 ɩɨɤɚɡɚɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɨɩɟɪɚɰɢɣ 
ɫ ɷɬɢɦɢ ɮɭɧɤɰɢɹɦɢ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɜɜɨɞɹɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɧɚ ɞɜɭɯ ɭɪɨɜɧɹɯ: 
1) ȼɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɩɨɞɫɢɫɬɟɦɚ CALCulate[1] ɜ ɰɟɥɨɦ; 

2) ȼɜɨɞɹɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɨɬɞɟɥɶɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɧɚɱɢɧɚɸɬɫɹ, ɤɚɤ ɬɨɥɶɤɨ ɛɭɞɟɬ ɢɧɢɰɢɢɪɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ ɤɨɦɚɧɞɨɣ 

INITiate:IMMediate ɢɥɢ READ? ɢɥɢ ɤɨɝɞɚ ɛɭɞɟɬ ɜɵɛɪɚɧɚ ɨɩɟɪɚɰɢɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (ɫ 
ɜɧɭɬɪɟɧɧɢɦ ɡɚɩɭɫɤɨɦ). Ɉɬɫɱɟɬɵ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ, ɜɵɜɨɞɹɬɫɹ ɧɚ ɢɧɞɢ-
ɤɚɰɢɸ, ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɢ ɩɨɫɵɥɚɸɬɫɹ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ (ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɛɪɚ-
ɛɨɬɤɢ ɞɚɧɧɵɯ ɢɡ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ). 
Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɩɪɢ ɞɚɧɧɨɦ ɰɢɤɥɟ ɡɚɩɭɫɤɚ (ɫɦ. ɝɥɚɜɭ 5), ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟ-

ɫɬɜɨɦ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ (TRIGger:COUNt) ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɨɬɫɱɟɬɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɫɨɛɵɬɢɹ ɡɚɩɭɫɤɚ 

(SAMPle:COUNt). ɉɨ ɭɦɨɥɱɚɧɢɸ ɤɚɠɞɨɣ ɤɨɦɚɧɞɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɜɧɨɟ 1 ɤɨɥɢɱɟɫɬɜɨ ɫɨ-

ɛɵɬɢɣ ɡɚɩɭɫɤɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɫɨɛɵɬɢɹ ɡɚɩɭɫɤɚ. ȼɫɹɤɢɣ ɪɚɡ ɩɪɢ ɢɧɢɰɢɚɥɢɡɚ-
ɰɢɢ ɱɚɫɬɨɬɨɦɟɪɚ ɨɱɢɳɚɟɬɫɹ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɢ ɝɟɧɟɪɢɪɭɟɬɫɹ ɧɨɜɵɣ ɧɚɛɨɪ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɨɛɪɚɛɨɬɚɧ-
ɧɵɯ ɞɚɧɧɵɯ. ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɩɪɟɪɵɜɧɚɹ ɨɛɪɚɛɨɬɤɚ ɨɬ-
ɫɱɟɬɨɜ, ɟɫɥɢ ɫɨɯɪɚɧɹɟɬɫɹ ɩɪɢɧɹɬɚɹ ɩɨ ɭɦɨɥɱɚɧɢɸ ɭɫɬɚɧɨɜɤɚ ɜɧɭɬɪɟɧɧɟɝɨ (INTernal) ɢɫɬɨɱɧɢɤɚ 

ɡɚɩɭɫɤɚ. 

Ɉɩɢɫɚɧɧɵɟ ɜ ɷɬɨɣ ɝɥɚɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɢ ɝɪɚɮɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɜɜɨɞɹɬɫɹ ɜ ɞɟɣɫɬɜɢɟ (ɩɨɞɤɥɸɱɚɸɬ-
ɫɹ) ɢɧɞɢɜɢɞɭɚɥɶɧɨ (ɪɢɫ. 6-1). Ɍɟɦ ɧɟ ɦɟɧɟɟ ɦɨɠɧɨ ɩɨɞɤɥɸɱɚɬɶ ɧɟɫɤɨɥɶɤɨ ɨɩɟɪɚɰɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ 
ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɧɚɛɨɪɟ ɨɬɫɱɟɬɨɜ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɤɨɦɚɧɞɵ SCPI ɢ ɩɚɪɚɦɟɬɪɵ ɫɥɭɠɚɬ ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɜɨɡɦɨɠɧɨ-
ɫɬɟɣ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɨɬɨɦɟɪɨɦ ɩɪɨɝɪɚɦɦɧɵɦ ɩɭɬɟɦ. ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɤɨɦɚɧɞ ɫɨɞɟɪɠɢɬɫɹ ɜ 
ɪɚɡɞɟɥɟ "Programmer's Reference" ("ɋɩɪɚɜɨɱɧɢɤ ɩɪɨɝɪɚɦɦɢɫɬɚ") ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ Agilent 
53210A/53220A/ 53230A Product Reference. 
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 Ɋɢɫ. 6-1 ɉɨɞɤɥɸɱɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 

6.1.1 ɉɨɞɤɥɸɱɟɧɢɟ ɩɨɞɫɢɫɬɟɦɵ CALCulate1 

Ɉɬɞɟɥɶɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɬɪɟɛɭɸɬ ɩɨɞɤɥɸɱɟɧɢɹ ɩɨɞɫɢɫɬɟɦɵ CALCulate1 ɢ ɨɩɪɟɞɟɥɟɧ-

ɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ ɞɨ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ. Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɩɨɞɫɢɫɬɟɦɵ CALCulate1 

ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɚɧɞɚ: 

CALCulate[1][:STATe] {OFF|ON}  

CALCulate[1][:STATe]?      (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɦɚɧɞɚ ON ɩɨɞɤɥɸɱɚɟɬ ɩɨɞɫɢɫɬɟɦɭ, ɚ OFF ɨɬɤɥɸɱɚɟɬ ɩɨɞɫɢɫɬɟɦɭ. Ʉɨɝɞɚ ɩɨɞɫɢɫɬɟɦɚ ɨɬɤɥɸɱɟɧɚ, 

ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ ɩɨɫɵɥɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɛɭɮɟɪ ɜɵɜɨɞɚ ɢ/ɢɥɢ ɜ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɛɟɡ 
ɜɵɩɨɥɧɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɩɨɞɤɥɸɱɟɧɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. 

Ʉɨɦɚɧɞɚ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST), ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet)ɢɥɢ ɢɡɦɟɧɟɧɢɟ ɢɡ-
ɦɟɪɢɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɥɸɱɟɧɢɸ ɩɨɞɫɢɫɬɟɦɵ CALCulate1. 

Бóфер  
вывода 

(сêользящее óсреднение) 
Измерительные  

данные 

Отсчеты, инициированные êомандой INITiate:IMMediate, посылаются в память отсчетов 

Отсчеты, инициированные êомандой READ?, посылаются в память отсчетов и в бóфер вывода 

Память   
отсчетов 

(масштабирование  
и смещение) 

(ãистоãраммы) 

(статистиêа) 

(допóсêовый êонтроль) 



Ƚɥɚɜɚ 6: Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɝɪɚɮɢɤɢ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 120 53220Ⱥ/53230Ⱥ 

6.1.2 ɋɝɥɚɠɢɜɚɧɢɟ ɞɚɧɧɵɯ 

 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɫ ɩɨɫɬɭɩɚɸɳɢɦɢ ɞɚɧɧɵɦɢ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɜɟɪɝɧɭ-
ɬɵ ɫɝɥɚɠɢɜɚɧɢɸ (smoothing) ɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɸ (scaling). 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɫɥɭɱɚɣɧɵɯ ɲɭɦɨɜ ɦɨɠɧɨ ɜɜɟɫɬɢ ɜ ɬɪɚɤɬ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɩɨɥɨɫɨɜɨɣ ɮɢɥɶɬɪ ɞɥɹ 
ɫɤɨɥɶɡɹɳɟɝɨ ɭɫɪɟɞɧɟɧɢɹ (ɪɢɫ. 6-1). ɑɬɨɛɵ ɩɨɞɤɥɸɱɢɬɶ ɷɬɨɬ ɮɢɥɶɬɪ ɢ ɡɚɞɚɬɶ ɤɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ 
(ɪɟɚɤɰɢɸ ɮɢɥɶɬɪɚ), ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ: 

CALCulate[1]:SMOothing[:STATe] {OFF|ON}  

CALCulate[1]:SMOothing[:STATe]?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

CALCulate[1]:SMOothing:RESPonse {SLOW|MEDium|FAST}  

CALCulate[1]:SMOothing:RESPonse?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɦɚɧɞɚ ON ɩɨɞɤɥɸɱɚɟɬ (ɜɜɨɞɢɬ ɜ ɬɪɚɤɬ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ) ɭɫɪɟɞɧɹɸɳɢɣ ɮɢɥɶɬɪ; ɤɨɦɚɧɞɚ OFF ɨɬ-
ɤɥɸɱɚɟɬ ɷɬɨɬ ɮɢɥɶɬɪ. Ʉɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ (SYSTem:PRESet)ɨɬɤɥɸ-

ɱɚɸɬ ɷɬɨɬ ɮɢɥɶɬɪ. 

Ʉɪɚɬɧɨɫɬɶ ɭɫɪɟɞɧɟɧɢɹ (ɤɨɥɢɱɟɫɬɜɨ ɭɫɪɟɞɧɹɟɦɵɯ ɨɬɫɱɟɬɨɜ) ɡɚɞɚɟɬɫɹ ɤɚɤ ɪɟɚɤɰɢɹ ɮɢɥɶɬɪɚ: 

SLOW – 100 ɨɬɫɱɟɬɨɜ: ɫ ɢɡɦɟɧɟɧɢɟɦ ± 100 ppm, ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɩɟɪɟɡɚɩɭɫɤɚ ɮɢɥɶɬɪɚ 

MEDium – 50 ɨɬɫɱɟɬɨɜ: ɫ ɢɡɦɟɧɟɧɢɟɦ ± 300 ppm, ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɩɟɪɟɡɚɩɭɫɤɚ ɮɢɥɶɬɪɚ 

FAST – 10 ɨɬɫɱɟɬɨɜ: ɫ ɪɚɡɪɟɲɟɧɢɟɦ ± 1000 ppm, ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɩɟɪɟɡɚɩɭɫɤɚ ɮɢɥɶɬɪɚ 

Ɏɢɥɶɬɪ ɩɟɪɟɡɚɩɭɫɤɚɟɬɫɹ, ɤɨɝɞɚ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɮɭɧɤɰɢɹ ɢɥɢ ɤɚɧɚɥ, ɤɨɝɞɚ ɢɧɢɰɢɢɪɭ-
ɟɬɫɹ ɞɪɭɝɨɣ ɧɚɛɨɪ ɨɬɫɱɟɬɨɜ ɢɥɢ ɤɨɝɞɚ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɞɢɚɩɚɡɨɧɚ, ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɝɨ ɡɚɞɚɧɧɨɣ ɤɪɚɬɧɨɫɬɢ ɭɫɪɟɞɧɟɧɢɹ (SLOW, MEDium, FAST). 

ɉɨɫɥɟ ɩɟɪɟɡɚɩɭɫɤɚ ɮɢɥɶɬɪɚ ɨɬɫɱɟɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɡɭɥɶɬɚɬ ɭɫɪɟɞɧɟɧɢɹ ɜɫɟɯ ɨɬɫɱɟɬɨɜ ɞɨ ɡɚ-
ɞɚɧɧɨɣ ɪɟɚɤɰɢɢ ɮɢɥɶɬɪɚ (10, 50 ɢɥɢ 100 ɨɬɫɱɟɬɨɜ). ɋ ɷɬɨɝɨ ɦɨɦɟɧɬɚ ɨɬɫɱɟɬ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ 
ɫɤɨɥɶɡɹɳɟɟ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɨɫɥɟɞɧɢɯ 10, 50 ɢɥɢ 100 ɢɡɦɟɪɟɧɢɣ. Ɂɞɟɫɶ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨɟ 
ɜɡɜɟɲɢɜɚɧɢɟ ɞɥɹ ɜɫɟɯ ɨɬɫɱɟɬɨɜ ɜ ɭɫɪɟɞɧɹɟɦɨɦ ɧɚɛɨɪɟ ɞɚɧɧɵɯ. 
Ʉɨɦɚɧɞɚ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɭɫɬɚɧɚɜɥɢɜɚɟɬ 
ɪɟɚɤɰɢɸ ɮɢɥɶɬɪɚ FAST. 

ɉɪɢɦɟɪ ɫɝɥɚɠɢɜɚɧɢɹ ɞɚɧɧɵɯ 

// ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ ɨɠɢɞɚɟɦɨɝɨ ɫɢɝɧɚɥ 1 ɤȽɰ - ɤɚɧɚɥ 1  

// ɫɧɢɡɢɬɶ ɲɭɦ ɭ 5000 ɨɬɫɱɟɬɨɜ  

CONF:FREQ 1E3,(@1)  

SAMP:COUN 5000   // ɫɧɹɬɶ 5000 ɨɬɫɱɟɬɨɜ  

CALC:STAT ON   // ɩɨɞɤɥɸɱɢɬɶ ɩɨɞɫɢɫɬɟɦɭ CALCulate1  

CALC:SMO:STAT ON   // ɩɨɞɤɥɸɱɢɬɶ ɭɫɪɟɞɧɹɸɳɢɣ ɮɢɥɶɬɪ  

CALC:SMO:RESP SLOW // ɭɫɪɟɞɧɹɬɶ 100 ɨɬɫɱɟɬɨɜ  

INIT  
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6.1.3 Ɏɭɧɤɰɢɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ 

Ʉɨɝɞɚ ɩɨɞɤɥɸɱɟɧɨ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ (scaling), ɬɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ, ɞɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ, ɝɢɫ-
ɬɨɝɪɚɦɦɵ ɢ ɝɪɚɮɢɤɢ ɬɪɟɧɞɚ ɢɫɩɨɥɶɡɭɸɬ ɦɚɫɲɬɚɛɢɪɨɜɚɧɧɵɟ ɞɚɧɧɵɟ. ɇɚ ɪɢɫ. 6-2 ɩɨɤɚɡɚɧ ɜɢɞ ɞɢɫ-
ɩɥɟɹ ɩɪɢ ɩɨɞɤɥɸɱɟɧɧɵɯ ɮɭɧɤɰɢɹɯ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ. 
 

 

 Ɋɢɫ. 6-2 Ⱦɢɫɩɥɟɣ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ ɩɪɢ ɩɨɞɤɥɸɱɟɧɧɵɯ ɮɭɧɤɰɢɹɯ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ 

ɉɨɞɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɣ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ 

ȼɫɟ ɮɭɧɤɰɢɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɭ ɩɪɢɛɨɪɚ 53220Ⱥ/53230Ⱥ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤɨɦɚɧɞɨɣ: 

CALCulate[1]:SCALe[:STATe] {OFF|ON}  

CALCulate[1]:SCALe[:STATe]?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ʉɨɦɚɧɞɚ ON ɩɨɞɤɥɸɱɚɟɬ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ, OFF ɨɬɤɥɸɱɚɟɬ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ. 

Ʉɨɦɚɧɞɚ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɨɬɤɥɸɱɚɟɬ 
ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ. 

ɉɪɢɦɟɧɟɧɢɟ ɮɭɧɤɰɢɣ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ 

ɍ ɱɚɫɬɨɬɨɦɟɪɚ  ɢɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ: ɨɛɧɭɥɟɧɢɟ, ɜɵɱɢɫɥɟɧɢɟ ɪɚɡɧɨɫɬɧɨɝɨ 
ɩɪɨɰɟɧɬɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɊɋɌ), ɜɵɱɢɫɥɟɧɢɟ ɪɚɡɧɨɫɬɧɨɝɨ ɩɪɨɦɢɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɊɊɆ), ɜɵɱɢɫɥɟɧɢɟ ɪɚɡ-
ɧɨɫɬɧɨɝɨ ɩɪɨɛɢɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɊɊȼ) ɢ ɨɩɟɪɚɰɢɹ Ɇɯ–ȼ. Ɏɭɧɤɰɢɸ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɜɵɛɢɪɚɸɬ ɤɨ-
ɦɚɧɞɨɣ: 

CALCulate[1]:SCALe:FUNCtion {NULL|PCT|PPM|PPB|SCALe}  

CALCulate[1]:SCALe:FUNCtion?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

NULL – ɨɩɟɪɚɰɢɹ ɨɛɧɭɥɟɧɢɹ (ɜɵɱɢɬɚɧɢɹ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ). Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ ɢɡɦɟɪɟɧɧɨɟ 

ɡɧɚɱɟɧɢɟ ɦɢɧɭɫ ɨɩɨɪɧɨɟ (ɧɚɱɚɥɶɧɨɟ) ɡɧɚɱɟɧɢɟ (ɫɦ. ɧɢɠɟ ɨɩɢɫɚɧɢɟ ɩɨɞ ɡɚɝɨɥɨɜɤɨɦ "ɍɫɬɚɧɨɜɤɚ ɨɩɨɪ-
ɧɨɝɨ ɡɧɚɱɟɧɢɹ"). 

PCT – ɨɩɟɪɚɰɢɹ ɜɵɱɢɫɥɟɧɢɹ ɪɚɡɧɨɫɬɧɨɝɨ ɩɪɨɰɟɧɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ ɜɵɪɚɠɟɧɧɚɹ ɜ 
ɩɪɨɰɟɧɬɚɯ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɢɡɦɟɪɟɧɧɵɦ ɢ ɨɩɨɪɧɵɦ ɡɧɚɱɟɧɢɟɦ. 

PPM – ɨɩɟɪɚɰɢɹ ɜɵɱɢɫɥɟɧɢɹ ɪɚɡɧɨɫɬɧɨɝɨ ɩɪɨɦɢɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ ɜɵɪɚɠɟɧɧɚɹ 

ɜ ɩɪɨɦɢɥɹɯ (1 ɩɪɨɦɢɥɶ = 10
-6

) ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɢɡɦɟɪɟɧɧɵɦ ɢ ɨɩɨɪɧɵɦ ɡɧɚɱɟɧɢɟɦ. 
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PPB – ɨɩɟɪɚɰɢɹ ɜɵɱɢɫɥɟɧɢɹ ɪɚɡɧɨɫɬɧɨɝɨ ɩɪɨɛɢɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ ɜɵɪɚɠɟɧɧɚɹ ɜ 
ɩɪɨɛɢɥɹɯ (1 ɩɪɨɛɢɥɶ = 10

-9
) ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɢɡɦɟɪɟɧɧɵɦ ɢ ɨɩɨɪɧɵɦ ɡɧɚɱɟɧɢɟɦ. 

SCALe – ɨɩɟɪɚɰɢɹ Ɇɯ–ȼ. Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɢɡɦɟɪɟɧɧɨɝɨ ɡɧɚɱɟ-

ɧɢɹ (ɯ) ɧɚ ɡɧɚɱɟɧɢɟ ɭɫɢɥɟɧɢɹ Ɇ (ɤɨɦɚɧɞɚ CALCulate1:SCALe:GAIN)  ɢ ɡɧɚɱɟɧɢɟɦ ɫɦɟɳɟɧɢɹ ȼ 

(CALCulate1:SCALe:OFFSet). ȿɫɥɢ ɩɨɞɤɥɸɱɟɧɚ (On) ɮɭɧɤɰɢɹ CALCulate1:SCALe:INVert, 

ɬɨ ɫɧɚɱɚɥɚ ɜɵɱɢɫɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ, ɨɛɪɚɬɧɨɟ ɢɡɦɟɪɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ (1/ɯ), ɢ ɜ ɢɬɨɝɟ ɜɵɩɨɥɧɹɟɬɫɹ ɨɩɟ-
ɪɚɰɢɹ Ɇ/ɯ–ȼ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɟɪɚɰɢɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ -1.Е+24 ɞɨ -1.Е-24, 
0.0 ɢɥɢ ɨɬ +1.0Е-24 ɞɨ 1.0Е+24. Ɋɟɡɭɥɶɬɚɬɵ, ɜɵɯɨɞɹɳɢɟ ɡɚ ɷɬɢ ɩɪɟɞɟɥɵ, ɡɚɦɟɧɹɸɬɫɹ ɨɬɪɢɰɚ-

ɬɟɥɶɧɨɣ ɛɟɫɤɨɧɟɱɧɨɫɬɶɸ (-9.9Е+37), 0 ɢɥɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɛɟɫɤɨɧɟɱɧɨɫɬɶɸ (+9.9Е+37). 

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɮɭɧɤɰɢɹ 

ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ NULL. 

ɍɫɬɚɧɨɜɤɚ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ 

 

Ɏɭɧɤɰɢɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ NULL, PCT, PPM ɢ PPB ɬɪɟɛɭɸɬ ɧɚɥɢɱɢɹ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ. Эɬɨ ɡɧɚ-

ɱɟɧɢɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɧɭɥɟɦ ɞɥɹ ɮɭɧɤɰɢɣ PCT, PPM ɢ PPB. Ɉɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟ-

ɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɞɚɧɨ ɤɨɦɚɧɞɚɦɢ: 

CALCulate[1]:SCALe:REFerence:AUTO {OFF|ON}  

CALCulate[1]:SCALe:REFerence:AUTO?    (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

CALCulate[1]:SCALe:REFerence {<reference>|MINimum|MAXimum|DEFault}  

CALCulate[1]:SCALe:REFerence? [{MINimum|MAXimum|DEFault}]  
           (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ON – ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬ ɪɟɡɭɥɶɬɚɬ ɩɟɪɜɨɝɨ ɢɡɦɟɪɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɜɫɟɯ 
ɩɨɫɥɟɞɭɸɳɢɯ ɨɬɫɱɟɬɨɜ ɜ ɝɪɭɩɩɟ (ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ × ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ). 
OFF – ɨɬɦɟɧɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɢ ɬɪɟɛɭɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɡɚɞɚɧɢɹ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɜɜɨɞɢɬ-
ɫɹ ɜ ɞɟɣɫɬɜɢɟ (ON) ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

<reference> – ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɞɚɟɬ ɨɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɫɟɯ ɨɬɫɱɟ-

ɬɨɜ ɜ ɝɪɭɩɩɟ. 

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɭɫɬɚ-

ɧɚɜɥɢɜɚɟɬɫɹ ɨɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ 0.0 ɢ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ Get New Reference ɜɵɩɨɥɧɹɟɬɫɹ 
ɢɡɦɟɪɟɧɢɟ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢ ɩɟɪɜɨɦ ɫɨɛɵɬɢɢ ɡɚɩɭɫɤɚ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ. Ɇɨɠɧɨ ɬɚɤɠɟ 
ɜɜɟɫɬɢ ɨɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ ɜɪɭɱɧɭɸ ɩɭɬɟɦ ɧɚɠɚɬɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ Ref Value ɢ ɩɪɢɦɟɧɟɧɢɹ 
ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢɥɢ ɰɢɮɪɨɜɵɯ ɤɥɚɜɢɲ ɫ ɤɥɚɜɢɲɟɣ SHIFT. 
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ɉɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ 

// ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɰɟɧɬɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ 100 ɢɡɦɟɪɟɧɢɣ ɱɚɫɬɨɬɵ  

// ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɩɨɪɧɨɝɨ ɡɧɚɱɟɧɢɹ 50000.000  

CONF:FREQ 50E3,(@1)  

SAMP:COUN 100   // ɫɧɹɬɶ 100 ɨɬɫɱɟɬɨɜ  

CALC:STAT ON   // ɩɨɞɤɥɸɱɢɬɶ ɩɨɞɫɢɫɬɟɦɭ CALCulate1  

CALC:SCAL:STAT ON  // ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ  

CALC:SCAL:FUNC PCT  // ɜɵɛɪɚɬɶ ɮɭɧɤɰɢɸ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ (ɊɋɌ)  

CALC:SCAL:REF 50.000E3 // ɭɫɬɚɧɨɜɢɬɶ ɨɩɨɪɧɨɟ ɡɧɚɱɟɧɢɟ  

INIT  

ɍɫɢɥɟɧɢɟ ɩɪɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɢ ɢ ɫɦɟɳɟɧɢɟ 

Ɏɭɧɤɰɢɹ CALCulate[1]:SCALe:FUNCtion SCALe ɜɵɩɨɥɧɹɟɬ ɨɩɟɪɚɰɢɸ Ɇɯ–ȼ ɫ ɤɚɠɞɵɦ ɨɬɫɱɟ-

ɬɨɦ, ɝɞɟ Ɇ – ɷɬɨ ɡɧɚɱɟɧɢɟ ɭɫɢɥɟɧɢɹ, ɯ – ɷɬɨ ɨɬɫɱɟɬ, ɚ ȼ – ɷɬɨ ɫɦɟɳɟɧɢɟ. Ɂɧɚɱɟɧɢɟ ɭɫɢɥɟɧɢɹ ɜ ɷɬɨɦ 
ɜɵɪɚɠɟɧɢɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

CALCulate[1]:SCALe:GAIN {<gain>|MINimum|MAXimum|DEFault}  

CALCulate[1]:SCALe:GAIN? [{MINimum|MAXimum|DEFault}]  (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ɂɧɚɱɟɧɢɹ gain ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ: 

ɨɬ -1.0E+15 ɞɨ -1.0E-15, 0.0, ɨɬ +1.0E-15 ɞɨ +1.0E+15  

ɉɪɢɧɹɬɵɦ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɟɦ gain ɹɜɥɹɟɬɫɹ 1.0. Эɬɨ ɡɧɚɱɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɤɨ-

ɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet). 

Ɂɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ (ȼ) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

CALCulate[1]:SCALe:OFFSet {<offset>|MINimum|MAXimum|DEFault}  

CALCulate[1]:SCALe:OFFSet? [{MINimum|MAXimum|DEFault}] (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ɂɧɚɱɟɧɢɹ offset ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ: 

 ɨɬ -1.0E+15 ɞɨ -1.0E-15, 0.0, ɨɬ +1.0E-15 ɞɨ +1.0E+15  

ɉɪɢɧɹɬɵɦ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɟɦ offset ɹɜɥɹɟɬɫɹ 0.0. Эɬɨ ɡɧɚɱɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɤɨ-

ɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet). 

ȼɵɱɢɫɥɟɧɢɟ ɨɛɪɚɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɨɬɫɱɟɬɚ (1/ɯ) 
Ⱦɥɹ ɤɚɠɞɨɝɨ ɨɬɫɱɟɬɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧɨ ɨɛɪɚɬɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨ ɩɨɞɫɬɚɧɨɜɤɢ ɟɝɨ ɜ ɜɵɪɚɠɟɧɢɟ  
Ɇɯ–ȼ, ɤɨɬɨɪɨɟ ɩɪɟɜɪɚɳɚɟɬɫɹ ɩɪɢ ɷɬɨɦ ɜ ɜɵɪɚɠɟɧɢɟ Ɇ/ɯ–ȼ. ȼɵɱɢɫɥɟɧɢɟ ɨɛɪɚɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɪɟɚɥɢ-
ɡɭɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

CALCulate[1]:SCALe:INVert {OFF|ON}  

CALCulate[1]:SCALe:INVert?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ON – ɜɵɱɢɫɥɟɧɢɟ ɨɛɪɚɬɧɨɝɨ ɡɧɚɱɟɧɢɹ; OFF – ɨɬɦɟɧɚ ɜɵɱɢɫɥɟɧɢɹ ɨɛɪɚɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɨɬɦɟɧɹ-

ɟɬɫɹ ɜɵɱɢɫɥɟɧɢɟ ɨɛɪɚɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɨ (ON) ɜɵɱɢɫɥɟɧɢɟ ɨɛɪɚɬɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɜɵɤɥɸɱɚɟɬɫɹ ɢɧɞɢɤɚɰɢɹ ɟɞɢɧɢɰɵ ɢɡ-
ɦɟɪɟɧɢɹ (Hz, s) ɧɚ ɞɢɫɩɥɟɟ ɱɚɫɬɨɬɨɦɟɪɚ. ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɚ ɢɧɞɢɤɚɰɢɹ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ, ɨɛɪɚ-
ɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɇɚɡɧɚɱɟɧɢɟ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ" ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ. 



Ƚɥɚɜɚ 6: Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɝɪɚɮɢɤɢ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 124 53220Ⱥ/53230Ⱥ 

ɇɚɡɧɚɱɟɧɢɟ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 

 

Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɤɚɡɚɧɢɣ ɧɚ ɞɢɫɩɥɟɟ ɦɨɠɧɨ ɧɚɡɧɚɱɢɬɶ ɥɸɛɨɣ ɮɭɧɤɰɢɢ ɦɚɫɲɬɚɛɢɪɨ-
ɜɚɧɢɹ ɡɚɞɚɧɧɭɸ ɩɨɥɶɡɨɜɚɬɟɥɟɦ "ɫɬɪɨɤɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ". Эɬɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ ɫɬɪɨɤɚ ɡɚɦɟɧɹɟɬ 
ɧɚɡɧɚɱɟɧɧɭɸ ɩɪɢɛɨɪɨɦ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ (Hz, pct, ppm ɢ ɬ.ɞ.). ɉɪɢ ɷɬɨɦ ɫɨɯɪɚɧɹɟɬɫɹ ɩɪɟɮɢɤɫ (µ, m, 
k, M). 

ɋɬɪɨɤɚ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɜɵɜɨɞɢɬɫɹ ɧɚ ɞɢɫɩɥɟɣ ɢ ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɚɦɢ: 

CALCulate[1]:SCALe:UNIT:STATe {OFF|ON}  

CALCulate[1]:SCALe:UNIT:STATe?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

CALCulate[1]:SCALe:UNIT "<units>"  

CALCulate[1]:SCALe:UNIT?      (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ON – ɜɵɜɨɞɢɬ ɧɚ ɢɧɞɢɤɚɰɢɸ ɡɚɞɚɧɧɭɸ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ; OFF – ɨɬɤɥɸɱɚɟɬ ɡɚɞɚɧɧɭɸ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ. 

ɋɬɪɨɤɚ units ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɨɬ ɨɞɧɨɝɨ ɞɨ ɱɟɬɵɪɟɯ ɫɢɦɜɨɥɨɜ. ȼ ɤɨɦɚɧɞɭ ɜɤɥɸɱɚɸɬɫɹ ɞɜɨɣɧɵɟ ɤɚ-

ɜɵɱɤɢ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɷɬɨɣ ɫɬɪɨɤɢ. ɇɚɡɧɚɱɟɧɧɚɹ ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɣ ɢɧɞɢɰɢɪɭɟɬɫɹ ɬɨɥɶɤɨ ɧɚ 
ɞɢɫɩɥɟɟ ɱɚɫɬɨɬɨɦɟɪɚ. 

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɨɬɦɟɧɹ-

ɟɬɫɹ ɡɚɞɚɧɧɚɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ. 

ɇɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɞɥɹ ɜɜɨɞɚ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ User 
Units, ɡɚɞɟɣɫɬɜɨɜɚɬɶ (On) ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɭɸ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ ɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱ-
ɤɨɣ ɢ ɤɥɚɜɢɲɚɦɢ  ɢ  ɞɥɹ ɜɜɨɞɚ ɢ ɜɵɛɨɪɚ ɩɨɡɢɰɢɢ ɫɢɦɜɨɥɚ. 
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Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 125 53220Ⱥ/53230Ⱥ 

ɉɪɢɦɟɪ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ 

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɨɤɚɡɚɧɚ ɬɢɩɢɱɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɤɨɦɚɧɞ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɢɡ ɩɨɞɫɢɫɬɟɦɵ 

SCPI CALCulate[1]. 

// ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ 500 ɨɬɫɱɟɬɨɜ (М/ɯ-ȼ) ɢ ɧɚɡɧɚɱɢɬɶ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ  

CONF:FREQ (@1)   // ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ  

SAMP:COUN 500   // 500 ɨɬɫɱɟɬɨɜ ɧɚ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ  

SENS:FREQ:GATE:TIME .010 // ɭɫɬɚɧɨɜɢɬɶ ɦɢɧ. ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩ.  

CALC:STAT ON   // ɩɨɞɤɥɸɱɢɬɶ ɩɨɞɫɢɫɬɟɦɭ CALCulate1  

CALC:SCAL:STAT ON  // ɩɨɞɤɥɸɱɢɬɶ ɨɩɟɪɚɰɢɸ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ  

CALC:SCAL:FUNC SCAL  // ɭɫɬɚɧɨɜɢɬɶ ɮɭɧɤɰɢɸ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ = Мɯ-ȼ  

CALC:SCAL:INV ON   // ɜɵɱɢɫɥɢɬɶ ɨɛɪɚɬɧɨɟ ɡɧɚɱɟɧɢɟ (М/ɯ-ȼ)  

CALC:SCAL:GAIN 100  // ɭɫɬɚɧɨɜɢɬɶ ɭɫɢɥɟɧɢɟ (М)  

CALC:SCAL:OFFS 0   // ɭɫɬɚɧɨɜɢɬɶ ɫɦɟɳɟɧɢɟ (ȼ)  

CALC:SCAL:UNIT:STAT ON // ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɭɸ ɟɞɢɧɢɰɭ  

CALC:SCAL:UNIT "sec"  // ɧɚɡɧɚɱɢɬɶ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ  

INIT     // ɢɧɢɰɢɢɪɨɜɚɬɶ ɢɡɦɟɪɟɧɢɹ  

ɉɪɢ ɱɚɫɬɨɬɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 1 ɆȽɰ ɞɨɥɠɧɵ ɢɧɞɢɰɢɪɨɜɚɬɶɫɹ ɩɨɤɚɡɚɧɢɹ ɨɤɨɥɨ +100.00... usec. 

6.1.4 ɋɬɚɬɢɫɬɢɤɚ 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɟɩɪɟɪɵɜɧɨ ɩɨ ɦɟɪɟ ɩɨɥɭɱɟɧɢɹ ɨɬɫɱɟɬɨɜ ɢɥɢ ɞɨ ɦɨɦɟɧɬɚ 

ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ (TRIGger:COUNt x SAMPle:COUNt). ȼ ɷɬɨɦ 

ɩɨɞɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɤɨɦɚɧɞɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. 
Ʉɚɤ ɫɤɚɡɚɧɨ ɜɵɲɟ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɨɠɧɨ ɩɨɞɤɥɸɱɢɬɶ ɧɟɫɤɨɥɶɤɨ ɨɩɟɪɚɰɢɣ. ɇɚ ɪɢɫ. 6-3 ɩɨɤɚɡɚɧ ɜ ɤɚɱɟ-
ɫɬɜɟ ɩɪɢɦɟɪɚ ɞɢɫɩɥɟɣ ɩɪɢ ɩɨɞɤɥɸɱɟɧɧɵɯ ɮɭɧɤɰɢɹɯ ɫɬɚɬɢɫɬɢɤɢ ɢ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ. 
 

 

 Ɋɢɫ. 6-3 Ⱦɢɫɩɥɟɣ ɱɚɫɬɨɬɨɦɟɪɚ ɩɪɢ ɩɨɞɤɥɸɱɟɧɧɵɯ ɮɭɧɤɰɢɹɯ ɫɬɚɬɢɫɬɢɤɢ ɢ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 



Ƚɥɚɜɚ 6: Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɝɪɚɮɢɤɢ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 126 53220Ⱥ/53230Ⱥ 

ɉɨɞɤɥɸɱɟɧɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɢɬɶ ɢɯ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ: 

CALCulate[1]:AVERage:STATe {OFF|ON}  

CALCulate[1]:AVERage[:STATe]?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ON – ɩɨɞɤɥɸɱɚɟɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɜɵɱɢɫɥɟɧɢɹ ɩɨ ɦɟɪɟ ɩɨɹɜɥɟɧɢɹ ɨɬɫɱɟɬɨɜ. ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɨɬɤɥɨɧɟɧɢɟ ɩɨ Ⱥɥɥɟɧɭ, ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ, ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢ ɭɫɪɟɞɧɟɧɧɨɟ ɦɟɠɞɭɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ. 

OFF – ɨɬɤɥɸɱɚɟɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɜɵɱɢɫɥɟɧɢɹ. 

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɨɬɦɟ-

ɧɹɸɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɜɵɱɢɫɥɟɧɢɹ. 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɱɢɧɚɸɬɫɹ, ɤɨɝɞɚ ɜɜɨɞɹɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɢ Math ɢ Statistics. Ʉɨɥɢ-
ɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɛɚɡɢɪɭɟɬɫɹ ɞɚɧɧɵɣ ɧɚɛɨɪ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚ ɞɢɫ-
ɩɥɟɟ, ɤɚɤ ɡɧɚɱɟɧɢɟ Count (ɪɢɫ. 6-3). Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ ɦɨɠɧɨ ɬɚɤɠɟ ɡɚɩɪɨɫɢɬɶ ɤɨɦɚɧɞɨɣ: 

 CALCulate[1]:AVERage:COUNt:CURRent?  

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ ɦɨɠɧɨ ɫɱɢɬɵɜɚɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɩɨɫɥɟ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ  

(ɬ.ɟ. INITiate:IMMediate, READ?, MEASure?). 

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɤɨɥɢɱɟ-

ɫɬɜɨ ɨɬɫɱɟɬɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ "1". 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ (ɪɟɡɭɥɶɬɚɬ ɭɫɪɟɞɧɟɧɢɹ), ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢ ɦɚɤɫɢ-
ɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɬɟɤɭɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ: 

 CALCulate[1]:AVERage:ALL?  

ȿɫɥɢ ɨɬɫɱɟɬɵ ɦɚɫɲɬɚɛɢɪɨɜɚɧɵ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 6.1.3), ɬɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɦɚɫ-
ɲɬɚɛɢɪɨɜɚɧɧɵɯ ɨɬɫɱɟɬɚɯ. 

ɉɪɢɦɟɪ: ɉɨɞɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɢ ɫɬɚɬɢɫɬɢɤɢ ɢ ɜɵɱɢɫɥɟɧɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ 

ȼ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ ɜɵɜɨɞɢɬɫɹ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟ-
ɧɢɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɧɚɛɨɪɚ ɢɡ 500 ɨɬɫɱɟɬɨɜ. Ⱦɥɹ ɩɨɥɧɨɬɵ ɩɨɤɚɡɚɧɚ ɭɫɬɚɧɨɜɤɚ ɤɨɥɢɱɟ-
ɫɬɜɚ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ, ɯɨɬɹ ɨɧɚ ɪɚɜɧɚ "1" ɩɨ ɭɦɨɥɱɚɧɢɸ. ɋɸɞɚ ɜɤɥɸɱɟɧ ɨɩɟɪɚɬɨɪ ɨɠɢɞɚɧɢɹ ("wait") 
ɞɥɹ ɡɚɞɟɪɠɤɢ ɚɧɚɥɢɡɚ ɞɨ ɡɚɜɟɪɲɟɧɢɹ ɜɫɟɯ ɨɬɫɱɟɬɨɜ. 

CONF:FREQ (@1)   // ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ ɜ ɤɚɧɚɥɟ 1  

TRIG:COUN 1   // ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ = 1  

SAMP:COUN 500   // 500 ɨɬɫɱɟɬɨɜ ɧɚ ɤɚɠɞɨɟ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ  

SENS:FREQ:GATE:TIME 10e-3 // ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 10 ɦɫ  

CALC:STAT ON   // ɩɨɞɤɥɸɱɢɬɶ ɩɨɞɫɢɫɬɟɦɭ CALCulate1  

CALC:AVER:STAT ON  // ɩɨɞɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɫɬɚɬɢɫɬɢɤɢ  

INIT     // ɢɧɢɰɢɢɪɨɜɚɬɶ ɢɡɦɟɪɟɧɢɟ  

*WAI    // ɨɠɢɞɚɬɶ ɡɚɜɟɪɲɟɧɢɹ ɜɫɟɯ ɨɬɫɱɟɬɨɜ  

CALC:AVER:ALL?   // ɜɵɱɢɫɥɢɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  

ɇɢɠɟ ɩɨɤɚɡɚɧɵ ɬɢɩɢɱɧɵɟ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɜɵɜɨɞɹɬɫɹ ɷɬɨɣ ɤɨɦɚɧɞɨɣ: 

 ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ   ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 
 +5.50020355962701E+006  +2.59738014535884E+006  

 ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
 +1.04179550991303E+006,  +9.94903904473447E+006  



Ƚɥɚɜɚ 6: Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɝɪɚɮɢɤɢ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 127 53220Ⱥ/53230Ⱥ 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢ ɭɫɪɟɞɧɟɧɧɨɟ  
ɦɟɠɞɭɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ 

ɂɧɞɢɜɢɞɭɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɧɚɛɨɪɚ ɨɬɫɱɟɬɨɜ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟ-
ɞɭɸɳɢɯ ɤɨɦɚɧɞ. ɉɟɪɟɞ ɩɪɢɦɟɧɟɧɢɟɦ ɥɸɛɨɣ ɢɡ ɷɬɢɯ ɤɨɦɚɧɞ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɫɬɚɬɢ-

ɫɬɢɤɢ ɤɨɦɚɧɞɨɣ CALCulate[1]:AVERage:STATe ON. 

CALCulate[1]:AVERage:AVERage?  

– ɜɵɜɨɞɢɬ ɭɫɪɟɞɧɟɧɧɨɟ (ɫɪɟɞɧɟɟ) ɡɧɚɱɟɧɢɟ ɜɫɟɯ ɨɬɫɱɟɬɨɜ ɜ ɧɚɛɨɪɟ. 

CALCulate[1]:AVERage:MINimum?  

– ɜɵɜɨɞɢɬ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɫɟɯ ɨɬɫɱɟɬɨɜ ɜ ɬɟɤɭɳɟɦ ɧɚɛɨɪɟ. 

CALCulate[1]:AVERage:MAXimum?  

– ɜɵɜɨɞɢɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɫɟɯ ɨɬɫɱɟɬɨɜ ɜ ɬɟɤɭɳɟɦ ɧɚɛɨɪɟ. 

CALCulate[1]:AVERage:PTPeak?  

– ɜɵɜɨɞɢɬ ɭɫɪɟɞɧɟɧɧɨɟ ɦɟɠɞɭɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ ɜɫɟɯ ɨɬɫɱɟɬɨɜ ɜ ɬɟɤɭɳɟɦ ɧɚɛɨɪɟ  
(ɭɫɪɟɞɧɟɧɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ – ɭɫɪɟɞɧɟɧɧɨɟ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ). 

ɉɪɢɦɟɪ: ȼɵɱɢɫɥɟɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ 

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɡɚɩɪɚɲɢɜɚɬɶ ɷɬɢ ɩɚɪɚɦɟɬɪɵ ɨɬɫɱɟɬɨɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨ. 

CONF:PER (@1)   // ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɢɡɦɟɪɟɧɢɟ ɩɟɪɢɨɞɚ  

TRIG:COUN 2   // ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ = 2  

SAMP:COUN 100   // 100 ɨɬɫɱɟɬɨɜ ɧɚ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ  

SENS:FREQ:GATE:TIME 10e-3 // ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 10 ɦɫ  

CALC:STAT ON   // ɩɨɞɤɥɸɱɢɬɶ ɩɨɞɫɢɫɬɟɦɭ CALCulate1  

CALC:AVER:STAT ON  // ɩɨɞɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɫɬɚɬɢɫɬɢɤɢ  

INIT     // ɢɧɢɰɢɢɪɨɜɚɬɶ ɢɡɦɟɪɟɧɢɟ  

*WAI    // ɨɠɢɞɚɬɶ ɡɚɜɟɪɲɟɧɢɹ ɜɫɟɯ ɨɬɫɱɟɬɨɜ  

CALC:AVER:MIN?   // ɡɚɩɪɨɫɢɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ  

CALC:AVER:MAX?  

CALC:AVER:AVER?  

CALC:AVER:PTP?  

Ɉɬɤɥɨɧɟɧɢɟ ɩɨ Ⱥɥɥɟɧɭ 

Ɉɬɤɥɨɧɟɧɢɟ ɩɨ Ⱥɥɥɟɧɭ (Allan deviation), ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɫɬɚɛɢɥɶɧɨɫɬɢ, ɦɨɠɧɨ ɜɵ-
ɛɪɚɬɶ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (ɪɢɫ. 6-3) ɢɥɢ ɜɵɱɢɫɥɢɬɶ ɤɨɦɚɧɞɨɣ: 

CALCulate[1]:AVERage:ADEViation?  

ȼɵɱɢɫɥɟɧɢɟ ɨɬɤɥɨɧɟɧɢɹ ɩɨ Ⱥɥɥɟɧɭ ɩɪɢɦɟɧɹɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɱɚɫɬɨɬɵ ɢ ɩɟɪɢɨɞɚ. Эɬɨ 

ɬɪɟɛɭɟɬ ɧɟɩɪɟɪɵɜɧɵɯ (ɛɟɡ ɩɪɨɦɟɠɭɬɤɨɜ) ɢɡɦɟɪɟɧɢɣ (SENSe:FREQuency:MODE CONTinuous) 

ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɜɵɫɲɟɣ ɬɨɱɧɨɫɬɢ. Ɋɟɠɢɦ ɧɟɩɪɟɪɵɜɧɵɯ ɢɡɦɟɪɟɧɢɣ ɜɨɡɦɨɠɟɧ ɬɨɥɶɤɨ ɭ ɩɪɢɛɨɪɚ 
53230Ⱥ. ȼɵɱɢɫɥɟɧɢɟ ɨɬɤɥɨɧɟɧɢɹ ɩɨ Ⱥɥɥɟɧɭ ɪɟɚɥɢɡɭɟɬ ɬɚɤɠɟ ɩɪɢɛɨɪ 53220Ⱥ, ɨɞɧɚɤɨ ɨɧ ɧɟ ɩɨɞɞɟɪɠɢ-
ɜɚɟɬ ɧɟɩɪɟɪɵɜɧɵɟ (ɛɟɡ ɩɪɨɦɟɠɭɬɤɨɜ) ɢɡɦɟɪɟɧɢɹ. 

ɉɪɢɦɟɪ: ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɹ ɨɬɤɥɨɧɟɧɢɹ ɩɨ Ⱥɥɥɟɧɭ (53230Ⱥ) 

CONF:FREQ (@1)   // ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ ɜ ɤɚɧɚɥɟ 1  

TRIG:COUN 1   // ɭɫɬɚɧɨɜɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ  

SAMP:COUN 300   // ɫɧɹɬɶ 300 ɨɬɫɱɟɬɨɜ  

SENS:FREQ:MODE CONT  // ɭɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɧɟɩɪɟɪɵɜɧɵɯ  
     // (ɛɟɡ ɩɪɨɦɟɠɭɬɤɨɜ) ɢɡɦɟɪɟɧɢɣ  

SENS:FREQ:GATE:TIME 1e3 // ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 1 ɦɫ  

CALC:STAT ON   // ɩɨɞɤɥɸɱɢɬɶ ɩɨɞɫɢɫɬɟɦɭ CALCulate1  

CALC:AVER:STAT ON  // ɩɨɞɤɥɸɱɢɬɶ ɮɭɧɤɰɢɢ ɫɬɚɬɢɫɬɢɤɢ  

INIT     // ɢɧɢɰɢɢɪɨɜɚɬɶ ɢɡɦɟɪɟɧɢɟ  

*WAI    // ɨɠɢɞɚɬɶ ɡɚɜɟɪɲɟɧɢɹ ɜɫɟɯ ɨɬɫɱɟɬɨɜ  

CALC:AVER:ADEV?   // ɜɵɱɢɫɥɢɬɶ ɨɬɤɥɨɧɟɧɢɟ ɩɨ Ⱥɥɥɟɧɭ  
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ɋɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 

ɋɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɡɚɩɪɚɲɢɜɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

 CALCulate[1]:AVERage:SDEViation?  

ɉɪɟɠɞɟ ɱɟɦ ɦɨɠɧɨ ɛɭɞɟɬ ɨɩɪɟɞɟɥɢɬɶ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɢɬɶ ɩɨɞɫɢɫɬɟɦɭ 
CALCulate1 ɢ ɮɭɧɤɰɢɸ ɫɬɚɬɢɫɬɢɤɢ. 

Ɉɱɢɫɬɤɚ (ɫɛɪɨɫ) ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ 

Ɍɟɤɭɳɢɣ ɧɚɛɨɪ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɨɱɢɫɬɢɬɶ ɨɞɧɢɦ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɩɨɫɨɛɨɜ: 
 ɩɨɞɤɥɸɱɢɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ – CALCulate[1]:AVERage[:STATe] ON  

 ɢɧɢɰɢɢɪɨɜɚɬɶ ɧɨɜɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɰɢɤɥ – INITiate:IMMediate, READ?, MEASure?  

 ɩɨɫɥɚɬɶ ɧɨɜɭɸ ɤɨɦɚɧɞɭ SCPI ɢɥɢ ɢɡɦɟɧɢɬɶ ɬɟɤɭɳɢɣ ɩɚɪɚɦɟɬɪ SCPI 

 ɩɨɫɥɚɬɶ ɤɨɦɚɧɞɭ ɩɟɪɟɭɫɬɚɧɨɜɤɢ ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ – *RST, SYSTem:PRESet  

Эɬɢ ɞɟɣɫɬɜɢɹ ɨɱɢɳɚɸɬ ɬɚɤɠɟ ɜɫɟ ɨɬɫɱɟɬɵ ɜ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ. ɑɬɨɛɵ ɨɱɢɫɬɢɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧ-
ɧɵɟ ɛɟɡ ɨɱɢɫɬɤɢ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ, ɩɪɢɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ: 

 CALCulate[1]:AVERage:CLEar[:IMMediate]  

6.1.5 Ⱦɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ 

Ⱦɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɜɚɬɶ ɩɨɤɚɡɚɧɢɹ ɱɚɫɬɨɬɨɦɟɪɚ ɧɚ ɩɪɟɞɦɟɬ ɩɨɩɚɞɚɧɢɹ ɢɯ ɜ ɨɛ-
ɥɚɫɬɶ, ɨɝɪɚɧɢɱɟɧɧɭɸ ɧɢɠɧɢɦ ɩɪɟɞɟɥɨɦ ɢ ɜɟɪɯɧɢɦ ɩɪɟɞɟɥɨɦ. ɋɨɛɵɬɢɹ ɜɵɯɨɞɚ ɩɨɤɚɡɚɧɢɣ ɢɡ ɷɬɨɣ ɨɛ-
ɥɚɫɬɢ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɜ ɪɟɝɢɫɬɪɟ Questionable Data ɱɚɫɬɨɬɨɦɟɪɚ (ɛɢɬɵ 11 ɢ 12). 

Ʉɨɝɞɚ ɩɨɞɤɥɸɱɟɧɚ ɮɭɧɤɰɢɹ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ, ɞɢɫɩɥɟɣ ɱɚɫɬɨɬɨɦɟɪɚ ɜɵɝɥɹɞɢɬ ɩɪɢɦɟɪɧɨ ɬɚɤ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 6-4. 
 

 

 Ɋɢɫ. 6-4 Ⱦɢɫɩɥɟɣ ɱɚɫɬɨɬɨɦɟɪɚ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɮɭɧɤɰɢɢ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 
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ɉɨɞɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɢ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɮɭɧɤɰɢɢ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɚɧɞɚ: 

 CALCulate[1]:LIMit[:STATe] {OFF|ON}  

CALCulate[1]:LIMit[:STATe]?     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ON – ɩɨɞɤɥɸɱɚɟɬ ɮɭɧɤɰɢɸ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ. 

OFF – ɨɬɤɥɸɱɚɟɬ (ɨɛɯɨɞɢɬ) ɮɭɧɤɰɢɸ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ. ɉɨɞɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɢ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧ-

ɬɪɨɥɹ ɜɜɨɞɢɬ ɞɟɣɫɬɜɢɟ ɨɛɚ ɩɪɟɞɟɥɚ – ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ. 

ɍɫɬɚɧɨɜɤɚ ɡɧɚɱɟɧɢɣ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ 

Ɂɧɚɱɟɧɢɹ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɨɦɚɧɞɚɦɢ: 

CALCulate[1]:LIMit:LOWer[:DATA] {<value>}|MINimum|MAXimum|DEFault}  

CALCulate[1]:LIMit:LOWer[:DATA]? |MINimum|MAXimum| DEFault}  

           (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

CALCulate[1]:LIMit:UPPer[:DATA] {<value>}|MINimum|MAXimum|DEFault}  

CALCulate[1]:LIMit:UPPer[:DATA]? |MINimum|MAXimum| DEFault}  

           (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Ⱦɢɚɩɚɡɨɧɵ ɭɫɬɚɧɨɜɤɢ ɡɧɚɱɟɧɢɣ (value) ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ: 

 ɨɬ -1.0E+15 ɞɨ -1.0E-15, 0.0, ɨɬ 1.0E-15 ɞɨ 1.0E+15  

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɭɫɬɚ-

ɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢɧɹɬɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɟ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ, ɪɚɜɧɨɟ 0.0. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɮɭɧɤɰɢɢ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɤɚɤ ɧɢɠɧɢɣ ɩɪɟɞɟɥ, ɬɚɤ ɢ ɜɟɪɯɧɢɣ 
ɩɪɟɞɟɥ. Ʌɸɛɨɣ ɢɡ ɭɤɚɡɚɧɧɵɯ ɧɢɠɟ ɫɩɨɫɨɛɨɜ ɩɪɟɞɨɬɜɪɚɳɚɟɬ "ɤɨɧɮɥɢɤɬ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ" (ɧɚ-
ɩɪɢɦɟɪ, ɡɧɚɱɟɧɢɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ), ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɩɨɪɹɞ-
ɤɨɦ ɭɫɬɚɧɨɜɤɢ ɷɬɢɯ ɡɧɚɱɟɧɢɣ. 

 ɭɫɬɚɧɨɜɢɬɶ ɫɧɚɱɚɥɚ ɡɧɚɱɟɧɢɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ 

 ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɝɪɚɦɦɧɵɦ ɩɭɬɟɦ ɡɧɚɱɟɧɢɹ ɨɛɨɢɯ ɩɪɟɞɟɥɨɜ ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ 

 ɩɨɞɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɨɛɨɢɯ ɩɪɟɞɟɥɨɜ 

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɝɪɚɦɦɧɵɦ ɩɭɬɟɦ, ɧɟ ɜɵɲɥɨ ɥɢ ɩɨɤɚɡɚɧɢɟ (ɢɥɢ ɩɨɤɚɡɚɧɢɹ) ɡɚ ɩɪɟɞɟɥɵ ɨɛɥɚɫɬɢ, 
ɨɝɪɚɧɢɱɟɧɧɨɣ ɩɪɟɞɟɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɚɧɞɚ: 

 STATus:QUEStionable:EVENt?  

ɞɥɹ ɫɱɢɬɵɜɚɧɢɹ ɪɟɝɢɫɬɪɚ Questionable Data. Ɂɧɚɱɟɧɢɟ +2048 (ɛɢɬ 11) ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɩɨɤɚɡɚɧɢɟ 

ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ. Ɂɧɚɱɟɧɢɟ +4096 (ɛɢɬ 12) ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɩɨɤɚɡɚɧɢɟ ɩɪɟɜɵ-

ɲɚɟɬ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ. ɋɱɢɬɵɜɚɧɢɟ ɪɟɝɢɫɬɪɚ ɬɚɤɠɟ ɨɱɢɳɚɟɬ ɜɫɟ ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɟ (ɫɦ. ɧɢɠɟ "Ɉɱɢɫɬɤɚ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ"). 

ɉɪɢɦɟɪ ɩɪɢɦɟɧɟɧɢɹ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

ɇɢɠɟ ɩɨɤɚɡɚɧɨ ɧɚ ɩɪɢɦɟɪɟ, ɤɚɤ ɩɨɞɤɥɸɱɢɬɶ ɢ ɩɪɢɦɟɧɹɬɶ ɮɭɧɤɰɢɸ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ. 

CONF:FREQ (@1)  // ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɢɡɦɟɪɟɧɢɟ  

SAMP:COUN 500  // ɜɵɩɨɥɧɢɬɶ ɞɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ ɧɚ 500 ɨɬɫɱɟɬɚɯ  

CALC:STAT ON  // ɩɨɞɤɥɸɱɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ  

CALC:LIM:STAT ON // ɩɨɞɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ  

CALC:LIM:LOW 99.9E3;UPP 100.1E3 // ɭɫɬɚɧɨɜɢɬɶ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ  

INIT    // ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɬɶ ɢɡɦɟɪɟɧɢɟ  

*WAI   // ɨɠɢɞɚɬɶ ɡɚɜɟɪɲɟɧɢɹ ɜɫɟɯ ɨɬɫɱɟɬɨɜ  

STAT:QUES:EVEN?  // ɡɚɩɪɨɫɢɬɶ ɪɟɝɢɫɬɪ Questionable Data  

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɡɞɟɫɶ ɡɚɞɚɸɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟ-
ɧɢɹ ɤɨɧɮɥɢɤɬɚ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ. Эɬɨɣ ɨɲɢɛɤɢ ɦɨɠɧɨ ɢɡɛɟɠɚɬɶ, ɟɫɥɢ ɩɨɞɤɥɸɱɚɬɶ ɮɭɧɤɰɢɸ ɞɨ-
ɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. 
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Ɉɱɢɫɬɤɚ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ 

Ʌɸɛɵɦ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɫɩɨɫɨɛɨɜ ɦɨɠɧɨ ɩɨɝɚɫɢɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ "Limit" ɢ ɨɱɢ-
ɫɬɢɬɶ ɛɢɬɵ 11 ɢ 12 (ɢ ɬɨɥɶɤɨ) ɜ ɪɟɝɢɫɬɪɟ Questionable Data. 

 ɩɨɞɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ – CALCulate[1]:LIMit[:STATe] ON  

 ɢɧɢɰɢɢɪɨɜɚɬɶ ɧɨɜɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɰɢɤɥ – INITiate:IMMediate, READ?, MEASure?  

 ɩɨɫɥɚɬɶ ɧɨɜɭɸ ɤɨɦɚɧɞɭ SCPI ɢɥɢ ɢɡɦɟɧɢɬɶ ɬɟɤɭɳɢɣ ɩɚɪɚɦɟɬɪ SCPI 

 ɩɨɫɥɚɬɶ ɤɨɦɚɧɞɭ ɩɟɪɟɭɫɬɚɧɨɜɤɢ ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ – *RST, SYSTem:PRESet  

Эɬɢ ɞɟɣɫɬɜɢɹ ɨɱɢɳɚɸɬ ɬɚɤɠɟ ɜɫɟ ɨɬɫɱɟɬɵ ɜ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ. Ʉɨɦɚɧɞɵ *RST ɢ SYSTem:PRESet 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɟɪɟɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ 0.0 ɡɧɚɱɟɧɢɹ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ. 

ɑɬɨɛɵ ɩɨɝɚɫɢɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢɧɞɢɤɚɬɨɪ "Limit" ɢ ɨɱɢɫɬɢɬɶ ɬɨɥɶɤɨ ɛɢɬɵ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ (ɛɢ-
ɬɵ 11 ɢ 12 ɜ ɪɟɝɢɫɬɪɟ Questionable Data) ɛɟɡ ɨɱɢɫɬɤɢ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ, ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɚɧɞɚ:  

 CALCulate[1]:LIMit:CLEar[:IMMediate]  

6.2  Ƚɢɫɬɨɝɪɚɦɦɵ 

ɋɬɚɬɢɫɬɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɧɚɛɨɪɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ (ɤɪɨɦɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɭɦ-
ɦɢɪɨɜɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɣ ɫ ɦɟɬɤɚɦɢ ɜɪɟɦɟɧɢ) ɦɨɠɧɨ ɨɬɨɛɪɚɡɢɬɶ ɝɪɚɮɢɱɟɫɤɢ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ ɝɢɫ-
ɬɨɝɪɚɦɦ. ɇɚ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ (ɪɢɫ. 6-5) ɩɨɤɚɡɚɧ ɛɚɡɨɜɵɣ ɮɨɪɦɚɬ ɝɢɫɬɨɝɪɚɦɦ ɭ ɱɚɫɬɨɬɨɦɟɪɚ. 

 

 Ɋɢɫ. 6-5 ɋɬɪɭɤɬɭɪɚ ɝɢɫɬɨɝɪɚɦɦ ɭ ɱɚɫɬɨɬɨɦɟɪɚ 53220Ⱥ/53230Ⱥ 
 
ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɫ ɨɞɧɢɦɢ ɢ ɬɟɦɢ ɠɟ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɞɚɧɧɵɦɢ ɦɨɠɧɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢɦɟɧɹɬɶ 
ɮɭɧɤɰɢɸ ɝɢɫɬɨɝɪɚɦɦ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ (ɧɚɩɪɢɦɟɪ, ɫɬɚɬɢɫɬɢɤɚ, ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ, ɞɨɩɭɫɤɨ-
ɜɵɣ ɤɨɧɬɪɨɥɶ ɢ ɬ.ɞ.). 

6.2.1 ɇɚɛɥɸɞɟɧɢɟ ɝɢɫɬɨɝɪɚɦɦ 

 

êол-во 

Bins = êлассы = точêи (столбиêи ãистоãраммы) 
UR = ãраница верхнеãо предела ãистоãраммы 
LR = ãраница нижнеãо предела ãистоãраммы 
Rds = отсчеты 
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ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɱɚɫɬɨɬɨɦɟɪɚ ɢɥɢ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ Preset ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɧɞɢɰɢɪɭɸɬɫɹ 
ɱɢɫɥɟɧɧɵɟ ɞɚɧɧɵɟ. ɉɪɢ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɝɢɫɬɨɝɪɚɦɦɵ ɧɚ ɷɤɪɚɧ ɩɭɬɟɦ ɩɟ-
ɪɟɤɥɸɱɟɧɢɹ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ ɤɨɦɚɧɞɨɣ: 

DISPlay[:WINDow]:MODE {NUMeric|HISTogram|TCHart}  

DISPlay[:WINDow]:MODE?      (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Graph ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɧɚɠɚɬɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɨɣ ɤɥɚɜɢɲɢ Histogram ɜɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɩɭɫɤɚɟɬ ɮɭɧɤɰɢɸ ɝɢɫɬɨɝɪɚɦɦ. Эɬɭ 
ɮɭɧɤɰɢɸ ɦɨɠɧɨ ɨɬɤɥɸɱɢɬɶ ɱɟɪɟɡ ɦɟɧɸ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ. 

ɉɪɢ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ 

(SYSTem:PRESet) ɧɟ ɢɡɦɟɧɹɸɬ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ. 

Ƚɢɫɬɨɝɪɚɦɦɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɬɫɱɟɬɚɦ ɜ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ, ɧɚɱɢɧɚɹ ɫ ɦɨɦɟɧɬɚ ɜɜɨɞɚ ɜ ɞɟɣɫɬɜɢɟ 
ɮɭɧɤɰɢɢ ɝɢɫɬɨɝɪɚɦɦ ɢ ɞɨ ɦɨɦɟɧɬɚ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ 

(TRIGger:COUNt) ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ (SAMPle:COUNt). ɉɪɢ ɩɟɪɢɨɞɢɱɟɫɤɨɦ (ɜɧɭɬɪɟɧɧɟɦ) 

ɡɚɩɭɫɤɟ ɝɢɫɬɨɝɪɚɦɦɚ ɧɟɩɪɟɪɵɜɧɨ ɨɛɧɨɜɥɹɟɬɫɹ ɫ ɦɨɦɟɧɬɚ ɜɜɨɞɚ ɜ ɞɟɣɫɬɜɢɟ ɷɬɨɣ ɮɭɧɤɰɢɢ. 

ɇɚ ɪɢɫ. 6-6 ɩɨɤɚɡɚɧɚ ɢ ɨɩɢɫɚɧɚ ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɚɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɬɢɩɢɱɧɨɦ ɨɤɧɟ ɝɢɫɬɨɝɪɚɦɦ. 
 

 

 Ɋɢɫ. 6-6 Ɏɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦ 

 Фóнêция  
 Канал 
 Кол-во отсчетов в ãистоãрамме 

Оêно ãистоãраммы 

Rdgs > UR bin  
(вне диапазона) 

Rdgs < LR bin
(вне диапазона)

X Max: маêс. отсчет по всем столбиêам
X min: мин. отсчет по всем столбиêам

Bin Size: (X Max – X Min)/ê-во столбиêов

Соответствóет столбиêó маêс. высоты  
и выражается êаê: 

– êоличество отсчетов в столбиêе  
(Max Count) 

– процентное значение êол-ва  
отсчетов в столбиêе (Мах %) 

Mkr 1: маêс. значение в столбиêе в позиции марêера
Mkr 2: мин. значение в столбиêе в позиции марêера

Span: разность маêсимальных значений междó
позициями

 

Номера
столбиêов

Bin: положение марêера и êоличество отсчетов  
в столбиêе (или процентное значение от  
общеãо êол-ва отсчетов в слóчае "Show %") 

Span: êоличество столбиêов междó позициями  
марêеров, вêлючая эти позиции 

%: процентное значение êоличества отсчетов  
в ãрóппе Span 

Оêно позиционирования – при подстройêе 
марêеров, растяжêи (Zoom) и при  
перемещении ãистоãрамм вправо-влево 
(Pan) выделяемая êлавишами  и   
десятичная позиция (т.е. сотни, десятêи 
или единицы) задает размер перемещения 
(ãрóбо или точно) на êаждое деление 
поворотной рóчêи. 
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6.2.2 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɝɢɫɬɨɝɪɚɦɦ 

Ⱦɥɹ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɝɢɫɬɨɝɪɚɦɦ ɩɪɢɦɟɧɹɸɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ ɢ ɤɨɦɚɧɞɵ, ɩɨɤɚɡɚɧɧɵɟ ɧɚ 
ɪɢɫ. 6-7. 

 

 Ɋɢɫ. 6-7 Ƚɢɫɬɨɝɪɚɦɦɚ ɢɡ 15 ɫɬɨɥɛɢɤɨɜ 
 
ȼɵɱɢɫɥɟɧɢɟ ɝɢɫɬɨɝɪɚɦɦ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɤɨɦɚɧɞɨɣ: 

CALCulate2:TRANsform:HISTogram[:STATe] {OFF|ON}  

CALCulate2:TRANsform:HISTogram[:STATe]?   (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ON – ɩɨɞɤɥɸɱɚɟɬ ɜɵɱɢɫɥɟɧɢɟ ɝɢɫɬɨɝɪɚɦɦ. 

OFF – ɨɬɤɥɸɱɚɟɬ ɜɵɱɢɫɥɟɧɢɟ ɝɢɫɬɨɝɪɚɦɦ. ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ 

ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet), ɢɥɢ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ Preset ɨɬɤɥɸɱɚɟɬɫɹ ɮɭɧɤɰɢɹ ɝɢɫɬɨ-

ɝɪɚɦɦ. 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɨɬɨɛɪɚɠɚɟɦɵɯ ɝɢɫɬɨɝɪɚɦɦɨɣ (ɪɢɫ. 6-7), ɦɨɠɧɨ ɡɚɩɪɨɫɢɬɶ ɤɨɦɚɧɞɨɣ: 

 CALCulate2:TRANsform:HISTogram:COUNt?  

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɫɬɨɝɪɚɦɦɵ 

ɑɚɫɬɨɬɨɦɟɪ ɫɬɪɨɢɬ ɝɢɫɬɨɝɪɚɦɦɭ ɧɚ ɨɫɧɨɜɟ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɥɛɢɤɨɜ, ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ ɢ ɜɟɪɯ-
ɧɟɝɨ ɩɪɟɞɟɥɚ. 
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Ʉɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɢɤɨɜ 

 

Ʉɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɢɤɨɜ ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 

CALCulate2:TRANsform:HISTogram:POINts {<value>|MINimum|MAXimum|DEFault}  

CALCulate2:TRANsform:HISTogram:POINts? [{MINimum|MAXimum|DEFault}]  

            (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

value – ɡɚɞɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɢɤɨɜ (ɬɨɱɟɤ) ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ. Ɂɧɚɱɟ-

ɧɢɟ value ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 1000. ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ 

ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɢɤɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 100. 

Ɉɬɨɛɪɚɠɟɧɢɟ ɜɧɟɲɧɢɯ ɫɬɨɥɛɢɤɨɜ 

ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɥɛɢɤɨɜ ɜ ɝɢɫɬɨɝɪɚɦɦɭ ɜɫɟɝɞɚ ɜɤɥɸɱɚɸɬɫɹ ɞɜɚ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɯ ɫɬɨɥɛɢɤɚ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɨɬɫɱɟɬɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɢɠɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ, ɢ ɨɬɫɱɟɬɵ, ɩɪɟɜɵ-
ɲɚɸɳɢɟ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ (ɪɢɫ. 6-5 ɢ 6-6). Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɩɪɟɜɵɲɚɸɳɟɟ ɨɠɢɞɚɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɜ ɨɞɧɨɦ ɢɡ ɷɬɢɯ ɫɬɨɥɛɢɤɨɜ, ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɩɪɢɡɧɚɤɨɦ ɞɪɟɣɮɚ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ. 

Эɬɢ ɫɬɨɥɛɢɤɢ ɜɵɜɨɞɹɬɫɹ ɧɚ ɷɤɪɚɧ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ Outer Bins, ɢ ɧɨɦɟɪɚ ɫɬɨɥɛɢ-
ɤɨɜ (ɪɢɫ. 6-6) ɭɱɢɬɵɜɚɸɬ ɢɯ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɨɬɨɛɪɚɠɚɸɬɫɹ ɥɢ ɨɧɢ ɧɚ ɷɤɪɚɧɟ. 

Ɉɬɨɛɪɚɠɟɧɢɟ ɞɚɧɧɵɯ ɜ ɫɬɨɥɛɢɤɚɯ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ: 

 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɨɥɛɢɤɭ ɫ ɧɚɢɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɨɬɫɱɟɬɨɜ ɢ ɜɵɪɚɠɚɟɬ ɷɬɨ ɤɚɤ ɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
(Count) ɢɥɢ ɤɚɤ ɡɧɚɱɟɧɢɟ ɜ ɩɪɨɰɟɧɬɚɯ (%) ɨɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ. Эɬɚ ɭɫɬɚɧɨɜɤɚ ɜɨɡɦɨɠɧɚ 
ɬɨɥɶɤɨ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 

ɇɢɠɧɢɣ ɢ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ 

 

Ɂɧɚɱɟɧɢɹ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɝɢɫɬɨɝɪɚɦɦɵ ɡɚɞɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤɨɦɚɧɞɚɦɢ: 

CALCulate2:TRANsform:HISTogram:RANGe:LOWer {<value> 
|MINimum|MAXimum|DEFault}  

CALCulate2:TRANsform:HISTogram:RANGe:LOWer? [{MINimum|MAXimum|DEFault}  

           (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  



Ƚɥɚɜɚ 6: Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɝɪɚɮɢɤɢ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 134 53220Ⱥ/53230Ⱥ 

CALCulate2:TRANsform:HISTogram:RANGe:UPPer {<value> 
|MINimum|MAXimum|DEFault}  

CALCulate2:TRANsform:HISTogram:RANGe:UPPer? [{MINimum 
|MAXimum|DEFault}]        (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

value – ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɞɚɟɬ ɡɧɚɱɟɧɢɹ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɨɜ ɝɢɫɬɨɝɪɚɦɦɵ.  

Ⱦɢɚɩɚɡɨɧ ɭɫɬɚɧɨɜɤɢ ɡɧɚɱɟɧɢɣ value: 

 Ɉɬ -1.0E+15 ɞɨ -1.0E-15, 0.0, ɨɬ 1.0E-15 ɞɨ 1.0E+15  

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɭɫɬɚ-

ɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢɧɹɬɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɟ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ, ɪɚɜɧɨɟ 0.0. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɮɭɧɤɰɢɢ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɤɚɤ ɧɢɠɧɢɣ ɩɪɟɞɟɥ, ɬɚɤ ɢ ɜɟɪɯɧɢɣ 
ɩɪɟɞɟɥ. Ʌɸɛɨɣ ɢɡ ɭɤɚɡɚɧɧɵɯ ɧɢɠɟ ɫɩɨɫɨɛɨɜ ɩɪɟɞɨɬɜɪɚɳɚɟɬ "ɤɨɧɮɥɢɤɬ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ" (ɧɚ-
ɩɪɢɦɟɪ, ɡɧɚɱɟɧɢɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ), ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɩɨɪɹɞ-
ɤɨɦ ɭɫɬɚɧɨɜɤɢ ɷɬɢɯ ɡɧɚɱɟɧɢɣ. 

 ɭɫɬɚɧɨɜɢɬɶ ɫɧɚɱɚɥɚ ɡɧɚɱɟɧɢɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ 

 ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɝɪɚɦɦɧɵɦ ɩɭɬɟɦ ɡɧɚɱɟɧɢɹ ɨɛɨɢɯ ɩɪɟɞɟɥɨɜ ɜ ɨɞɧɨɣ ɫɬɪɨɤɟ 

 ɩɨɞɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɝɢɫɬɨɝɪɚɦɦ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɨɛɨɢɯ ɩɪɟɞɟɥɨɜ 

 ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɹ ɩɪɟɞɟɥɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɨɜ ɝɢɫɬɨɝɪɚɦɦɵ ɧɚ ɦɢɧɢɦɭɦ ɢ ɦɚɤɫɢɦɭɦ 

 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ AutoRange Off ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ Set to Min/Max ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɪɭɝɨɣ ɫɩɨɫɨɛ 
ɭɫɬɚɧɨɜɤɢ ɡɧɚɱɟɧɢɣ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɝɢɫɬɨɝɪɚɦɦɵ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɨɹɧɢɹ ɩɪɢɛɨɪɚ 
ɷɬɚ ɤɥɚɜɢɲɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɮɭɧɤɰɢɹ "Statistics" (ɩɨɞ ɤɥɚɜɢɲɟɣ Math), ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤ-
ɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɫɬɚɬɢɫɬɢɤɢ ɨɬɫɱɟɬɨɜ. 

 Ʉɨɝɞɚ ɨɬɤɥɸɱɟɧɚ ɮɭɧɤɰɢɹ "Statistics" ɢ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɫɛɨɪɚ ɞɚɧɧɵɯ, ɜɵɛɢɪɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢɡ ɩɨɫɥɟɞɧɢɯ ɨɬɫɱɟɬɨɜ (ɞɨ 10000 ɨɬɫɱɟɬɨɜ). 

 ȿɫɥɢ ɧɟɬ ɩɪɟɞɵɞɭɳɢɯ ɨɬɫɱɟɬɨɜ, ɬɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɩɪɟɞɟɥ ɝɢɫɬɨɝɪɚɦɦɵ, ɪɚɜɧɵɣ 0, 
ɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɟɞɟɥ 1000000000,0. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ 

 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɨ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɹ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɧɚ ɨɫɧɨɜɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɢ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɟɪɜɵɯ n ɨɬɫɱɟɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɦɟɪɟɧɢɹ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɤɨɦɚɧɞɚɦɢ: 

CALCulate2:TRANsform:HISTogram:RANGe:AUTO {OFF|ON}  

CALCulate2:TRANsform:HISTogram:RANGe:AUTO?  (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

ON – ɜɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɡɧɚɱɟɧɢɣ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɝɢɫɬɨɝɪɚɦɦɵ. 

OFF – ɨɬɤɥɸɱɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ. 

ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɜɜɨ-

ɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɜɵɛɢɪɚɟɬɫɹ (ON) ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟ-

ɧɢɟ, ɡɚɞɚɟɬɫɹ ɤɨɦɚɧɞɨɣ: 



Ƚɥɚɜɚ 6: Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɝɪɚɮɢɤɢ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 135 53220Ⱥ/53230Ⱥ 

CALCulate2:TRANsform:HISTogram:RANGe:AUTO:COUNt {<value> 
|MINimum|MAXimum|DEFault}  

CALCulate2:TRANsform:HISTogram:RANGe:AUTO:COUNt?  
[{MINimum|MAXimum|DEFault}]     (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

value – ɡɚɞɚɟɬ ɤɨɥɢɱɟɫɬɜɨ n ɩɟɪɜɵɯ ɨɬɫɱɟɬɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɩɨɥɭɱɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ 

ɩɪɟɞɟɥɚ (ɨɬ 10 ɞɨ 1000 ɨɬɫɱɟɬɨɜ). 
ɉɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ (SYSTem:PRESet) ɭɫɬɚ-

ɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢɧɹɬɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɧɚɱɟɧɢɟ n = 100. 

ɉɪɢɦɟɪ: ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɫɬɨɝɪɚɦɦɵ 

ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɫɨɡɞɚɟɬɫɹ ɝɢɫɬɨɝɪɚɦɦɚ ɢɡ 15 ɫɬɨɥɛɢɤɨɜ ɧɚ ɨɫɧɨɜɟ 3000 ɨɬɫɱɟɬɨɜ ɱɚɫɬɨɬɨɦɟɪɚ. Ɂɧɚ-
ɱɟɧɢɹ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɩɟɪɜɵɯ 300 ɨɬɫɱɟɬɨɜ. 

CONF:FREQ 50E3, (@1)  // ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɢɡɦɟɪɟɧɢɟ ɱɚɫɬɨɬɵ  

SYST:TIM .1   // ɩɪɟɞɟɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ 100 ɦɫ  

TRIG:SOUR BUS   // ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ  

TRIG:SOUR BUS   // ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ = 1  

SAMP:COUN 3000   // 3000 ɨɬɫɱɟɬɨɜ ɧɚ ɤɚɠɞɨɟ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ  

SENS:FREQ:GATE:SOUR TIME  // ɭɫɬɚɧɨɜɢɬɶ ɢɫɬɨɱɧɢɤ ɫɬɪɨɛɢɪɨɜɚɧɢɹ  

SENS:FREQ:GATE:TIME 1E3  // ɭɫɬɚɧɨɜɢɬɶ ɞɥɢɬ. ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ 1 ɦɫ  

DISP:MODE HIST      // ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦ  

CALC2:TRAN:HIST:POIN 15   // ɡɚɞɚɬɶ 15 ɫɬɨɥɛɢɤɨɜ  

CALC2:TRAN:HIST:RANG:AUTO ON // ɚɜɬ. ɜɵɛɨɪ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ  

CALC2:TRAN:HIST:RANG:AUTO:COUN 300 // ɜɡɹɬɶ ɩɟɪɜɵɟ 300 ɨɬɫɱɟɬɨɜ  

CALC2:TRAN:HIST:STAT ON  // ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɮɭɧɤɰɢɸ ɝɢɫɬɨɝɪɚɦɦ  

INIT   // ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɬɶ ɱɚɫɬɨɬɨɦɟɪ  

*TRG   // ɩɨɫɥɚɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɫɢɝɧɚɥ ɡɚɩɭɫɤɚ  

ɋɛɪɨɫ ɝɢɫɬɨɝɪɚɦɦɵ 

 

Ⱦɚɧɧɵɟ, ɢɡ ɤɨɬɨɪɵɯ ɫɨɡɞɚɧɚ ɬɟɤɭɳɚɹ ɝɢɫɬɨɝɪɚɦɦɚ, ɦɨɠɧɨ ɨɱɢɫɬɢɬɶ ɥɸɛɵɦ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ 
ɫɩɨɫɨɛɨɜ: 

 ɧɚɠɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Reset Histogram 

 ɡɚɞɟɣɫɬɜɨɜɚɬɶ, ɨɬɦɟɧɢɬɶ ɢɥɢ ɢɡɦɟɧɢɬɶ ɤɚɤɭɸ-ɥɢɛɨ ɱɚɫɬɶ ɝɢɫɬɨɝɪɚɦɦɵ  

– number of bins, lower range ɢɥɢ upper range 

 ɢɧɢɰɢɢɪɨɜɚɬɶ ɧɨɜɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɰɢɤɥ – INITiate:IMMediate, READ?, MEASure?  

 ɩɨɫɥɚɬɶ ɧɨɜɭɸ ɤɨɦɚɧɞɭ SCPI ɢɥɢ ɢɡɦɟɧɢɬɶ ɬɟɤɭɳɢɣ ɩɚɪɚɦɟɬɪ SCPI 

 ɩɨɫɥɚɬɶ ɤɨɦɚɧɞɭ ɩɟɪɟɭɫɬɚɧɨɜɤɢ ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ – *RST, SYSTem:PRESet  

Эɬɢ ɞɟɣɫɬɜɢɹ ɨɱɢɳɚɸɬ ɬɚɤɠɟ ɜɫɟ ɨɬɫɱɟɬɵ ɜ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɢ ɜ ɛɭɮɟɪɟ ɜɵɜɨɞɚ.  

ɑɬɨɛɵ ɨɱɢɫɬɢɬɶ ɞɚɧɧɵɟ ɝɢɫɬɨɝɪɚɦɦɵ ɛɟɡ ɨɱɢɫɬɤɢ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ, ɩɪɢɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɤɨɦɚɧɞɚ: 

 CALCulate2:TRANsform:HISTogram:CLEar[:IMMediate]  
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ɋɨɯɪɚɧɟɧɢɟ ɨɬɫɱɟɬɨɜ ɜ ɩɚɦɹɬɢ 

 

Ɉɬɫɱɟɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɝɢɫɬɨɝɪɚɦɦɵ, ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɷɲ-ɩɚɦɹɬɢ 
ɢɥɢ ɡɚɩɢɫɚɬɶ ɧɚ ɜɧɟɲɧɢɣ USB-ɧɚɤɨɩɢɬɟɥɶ ɜ ɜɢɞɟ ɡɧɚɱɟɧɢɣ, ɪɚɡɞɟɥɹɟɦɵɯ ɡɚɩɹɬɨɣ (CSV), ɩɨ ɨɞɧɨɦɭ 
ɪɟɡɭɥɶɬɚɬɭ ɢɡɦɟɪɟɧɢɹ ɜ ɫɬɪɨɤɟ ɮɨɪɦɚɬɚ ASCII. 

ɉɪɢ ɧɚɠɚɬɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ Save Readings ɨɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ ɞɟɣɫɬɜɢɹ Export, ɜ ɤɨɬɨɪɨɦ 
ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɢɥɢ ɫɨɡɞɚɬɶ ɩɭɬɶ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɚ ɢ ɟɝɨ ɢɦɹ. Ʉɨɥɢɱɟɫɬɜɨ ɷɤɫɩɨɪɬɢɪɭɟɦɵɯ ɨɬɫɱɟɬɨɜ 
ɪɚɜɧɨ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɨɬɫɱɟɬɨɜ ɜ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɜ ɦɨɦɟɧɬ ɧɚɠɚɬɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ 
Export Readings, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟ ɪɚɜɧɵɦ ɡɚɞɚɧɧɨɦɭ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɨɬɫɱɟɬɨɜ 
(TRIGger:COUNt x SAMPle:COUNt). 

Эɤɫɩɨɪɬɢɪɨɜɚɧɢɟ ɨɬɫɱɟɬɨɜ ɨɱɢɳɚɟɬ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɢ ɧɚɱɢɧɚɟɬ ɩɨɫɬɪɨɟɧɢɟ ɧɨɜɨɣ ɝɢɫɬɨɝɪɚɦɦɵ ɩɪɢ 
ɩɨɫɬɭɩɥɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ. 

Ɋɚɫɬɹɠɤɚ ɝɢɫɬɨɝɪɚɦɦ ɢ ɭɩɪɚɜɥɟɧɢɟ ɦɚɪɤɟɪɚɦɢ 

 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɩɨɞɫɬɪɨɣɤɟ ɦɚɪɤɟɪɨɜ, ɪɚɫɬɹɠɤɢ (Zoom) ɢ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɝɢɫɬɨɝɪɚɦɦ ɜɩɪɚɜɨ-ɜɥɟɜɨ (Pan) 
ɜɵɞɟɥɹɟɦɚɹ ɤɥɚɜɢɲɚɦɢ  ɢ  ɞɟɫɹɬɢɱɧɚɹ ɩɨɡɢɰɢɹ (ɬ.ɟ. ɫɨɬɧɢ, ɞɟɫɹɬɤɢ ɢɥɢ ɟɞɢɧɢɰɵ) ɡɚɞɚɟɬ 
ɪɚɡɦɟɪ ɩɟɪɟɦɟɳɟɧɢɹ (ɝɪɭɛɨ ɢɥɢ ɬɨɱɧɨ) ɧɚ ɤɚɠɞɨɟ ɞɟɥɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ Marker ɩɨɡɜɨɥɹɸɬ ɜɚɦ ɩɨɦɟɳɚɬɶ ɦɚɪɤɟɪɵ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɬɨɥɛɢɤɢ ɝɢɫɬɨ-
ɝɪɚɦɦɵ ɢ (ɟɫɥɢ ɧɭɠɧɨ) ɮɢɤɫɢɪɨɜɚɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɦɚɪɤɟɪɚɦɢ. Ʉɨɝɞɚ ɦɚɪɤɟɪɵ 
ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɞɪɭɝ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɚ, ɬɨ ɩɟɪɟɦɟɳɟɧɢɟ ɦɚɪɤɟɪɚ 1 ɢɥɢ ɦɚɪɤɟɪɚ 2 ɫ ɩɨɦɨɳɶɸ ɩɨɜɨ-
ɪɨɬɧɨɣ ɪɭɱɤɢ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ [Shift] ɫ ɜɜɨɞɨɦ ɧɨɦɟɪɚ ɫɬɨɥɛɢɤɚ ɜɵɡɵɜɚɟɬ ɬɚɤɠɟ ɩɟɪɟɦɟɳɟ-
ɧɢɟ ɞɪɭɝɨɝɨ ɦɚɪɤɟɪɚ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɧɢɦɢ. Ⱦɚɧɧɵɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɡɢɰɢɹɦ 
ɦɚɪɤɟɪɨɜ, ɢɧɞɢɰɢɪɭɸɬɫɹ ɧɚɞ ɨɤɧɨɦ ɝɢɫɬɨɝɪɚɦɦɵ. 

Ɏɭɧɤɰɢɹ Zoom (ɪɚɫɬɹɠɤɚ) ɨɩɪɟɞɟɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɫɬɨɥɛɢɤɨɜ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɪɚɡɪɟ-
ɲɟɧɢɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɨɛɥɚɫɬɢ ɝɢɫɬɨɝɪɚɦɦɵ. ȼɫɹɤɢɣ ɪɚɡ ɩɪɢ ɩɨɞɫɬɪɨɣɤɟ ɪɚɫɬɹɠɤɢ ɢɡɦɟɧɹɸɬɫɹ ɧɨɦɟɪɚ 
X Min ɢ X Max (ɪɢɫ. 6-6) ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɬɟɤɭɳɟɝɨ ɞɢɚɩɚɡɨɧɚ ɝɢɫɬɨɝɪɚɦɦɵ. 
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Ɏɭɧɤɰɢɹ Pan (ɩɚɧɨɪɚɦɢɪɨɜɚɧɢɟ) ɩɟɪɟɦɟɳɚɟɬ ɝɢɫɬɨɝɪɚɦɦɭ ɜɩɪɚɜɨ-ɜɥɟɜɨ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɭɞɟɬ ɜɵɛɪɚ-
ɧɚ ɪɚɫɬɹɠɤɚ. ɉɭɬɟɦ ɩɟɪɟɦɟɳɟɧɢɹ ɨɤɧɚ ɩɚɧɨɪɚɦɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɢɧɬɟɪɟɫɭɸɳɭɸ ɜɚɫ 
ɨɛɥɚɫɬɶ ɢ ɫɧɨɜɚ ɩɪɢɦɟɧɢɬɶ ɪɚɫɬɹɠɤɭ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ ɷɬɨɣ ɨɛɥɚɫɬɢ ɧɚ ɷɤɪɚɧɟ. ɉɨɨɱɟɪɟɞɧɨɟ ɩɪɢɦɟ-
ɧɟɧɢɟ ɮɭɧɤɰɢɢ Pan ɢ ɮɭɧɤɰɢɢ Zoom ɬɚɤɢɦ ɫɩɨɫɨɛɨɦ ɫɨɯɪɚɧɹɟɬ ɩɪɨɰɟɧɬɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɬɹɠɤɢ. 

Ɏɭɧɤɰɢɹ Show All ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɜ ɨɤɧɟ ɝɢɫɬɨɝɪɚɦɦɵ ɜɫɟɯ ɫɬɨɥɛɢɤɨɜ, ɜɤɥɸɱɚɹ ɜɧɟɲ-
ɧɢɟ ɫɬɨɥɛɢɤɢ, ɢ ɨɬɦɟɧɹɟɬ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɣ Zoom ɢ Pan. 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ ɝɢɫɬɨɝɪɚɦɦɵ ɜ ɱɢɫɥɟɧɧɨɦ ɜɢɞɟ 

Ⱦɚɧɧɵɟ, ɨɩɢɫɵɜɚɸɳɢɟ ɝɢɫɬɨɝɪɚɦɦɭ, ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɜ ɱɢɫɥɟɧɧɨɦ ɜɢɞɟ ɫ ɩɨɦɨɳɶɸ ɥɸɛɨɣ ɢɡ ɫɥɟɞɭɸ-
ɳɢɯ ɤɨɦɚɧɞ ɡɚɩɪɨɫɚ: 

CALCulate2:TRANsform:HISTogram:ALL?  

Эɬɚ ɤɨɦɚɧɞɚ ɜɵɜɨɞɢɬ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɡɞɟɥɹɟɦɵɯ ɡɚɩɹɬɵɦɢ ɞɚɧɧɵɯ, ɨɩɢɫɵɜɚɸɳɢɯ 
ɬɟɤɭɳɭɸ ɝɢɫɬɨɝɪɚɦɦɭ: 

ɡɧɚɱɟɧɢɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ  

ɡɧɚɱɟɧɢɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ  

ɤɨɥɢɱɟɫɬɜɨ ɫɞɟɥɚɧɧɵɯ ɨɬɫɱɟɬɨɜ  

ɞɚɧɧɵɟ ɫɬɨɥɛɢɤɨɜ  

Ⱦɚɧɧɵɟ ɫɬɨɥɛɢɤɨɜ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɢɠɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ,  

ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ ɜ ɤɚɠɞɨɦ ɫɬɨɥɛɢɤɟ,  

ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɩɪɟɜɵɲɚɸɳɢɯ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ  

ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɫɬɪɨɤɢ ɞɚɧɧɵɯ ɞɥɹ ɝɢɫɬɨɝɪɚɦɦɵ ɢɡ 15 ɫɬɨɥɛɢɤɨɜ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ 3000 ɨɬɫɱɟ-
ɬɨɜ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 50 ɤȽɰ: 

+4.998912590059145E+004,+5.001118414176608E+004,+3000,+0,+4,+8,+27, 
+71,+221,+422,+612,+695,+504,+254,+113,+41,+20,+4,+4,+0  

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɜ ɷɬɨɦ ɩɪɢɦɟɪɟ ɧɟɬ ɨɬɫɱɟɬɨɜ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɧɢɠɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟ-
ɥɚ ɢ ɜɵɲɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ. 

Ⱦɪɭɝɚɹ ɤɨɦɚɧɞɚ: 

CALCulate2:TRANsform:HISTogram:DATA?  

ɜɵɜɨɞɢɬ ɬɨɥɶɤɨ ɞɚɧɧɵɟ ɫɬɨɥɛɢɤɨɜ ɬɟɤɭɳɟɣ ɝɢɫɬɨɝɪɚɦɦɵ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɢɠɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ,  

ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ ɜ ɤɚɠɞɨɦ ɫɬɨɥɛɢɤɟ,  

ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɩɪɟɜɵɲɚɸɳɢɯ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ  
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6.3  Ƚɪɚɮɢɤɢ ɬɪɟɧɞɚ 

Ƚɪɚɮɢɤ ɬɪɟɧɞɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɬɪɟɧɞ (ɞɪɟɣɮ) ɨɬɫɱɟɬɨɜ ɞɥɹ ɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟ-
ɧɢɣ (ɤɪɨɦɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ) ɢɥɢ ɢɡɦɟɪɟɧɢɣ ɫ ɦɟɬɚɦɢ ɜɪɟɦɟɧɢ. 

ɇɚ ɪɢɫ. 6-8 ɩɨɤɚɡɚɧɵ ɤɨɦɩɨɧɟɧɬɵ ɬɢɩɢɱɧɨɝɨ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ. 
 

 

 Ɋɢɫ. 6-8 Ɏɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ (ɛɟɡ ɞɟɰɢɦɚɰɢɢ) 

6.3.1 Ɉɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɨɜ ɬɪɟɧɞɚ 

 

ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɢ ɩɨɫɥɟ ɤɨɦɚɧɞɵ ɩɟɪɟɭɫɬɚɧɨɜɤɢ (*RST) ɢɥɢ ɩɪɟɞɭɫɬɚɧɨɜɤɢ ɱɚɫɬɨɬɨɦɟɪɚ 

(SYSTem:PRESet) ɨɬɨɛɪɚɠɚɸɬɫɹ ɱɢɫɥɟɧɧɵɟ ɞɚɧɧɵɟ. Ⱦɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ ɧɚ 

ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɚɧɞɚ: 

DISPlay[:WINDow]:MODE {NUMeric|HISTogram|TCHart}  

DISPlay[:WINDow]:MODE?      (ɮɨɪɦɚ ɡɚɩɪɨɫɚ)  

Y max: значение маêсимальноãо отсчета в пределах области  
отображения 

Y min: значение минимальноãо отсчета в пределах области  
отображения 

Фóнêция  
Канал 
Теêóщее êоличество  
отсчетов (память) 

Span: (Ymax – Y min) 

 

Пределы шêалы (маêс. и мин.) и единица  
измерения. 
Пределы шêалы можно óстановить  
автоматичесêи или врóчнóю.  
Автоматичесêая óстановêа пределов  
шêалы обеспечивает отображение всех  
отсчетов. 

Номера отсчетов 

 
Mkr1: значение отсчета в позиции марêера 1
Mkr2: значение отсчета в позиции марêера 2

Span: разность значений в позициях марêеров

Оêно ãрафиêа тренда 
(100 точеê) 

Reading: номер отсчета в позиции марêера 
Span: êоличество отсчетов в промежóтêе  

междó марêерами 
 
Оêно позиционирования – при подстройêе  
марêеров, растяжêи (Zoom) и при перемещении 
ãистоãрамм вправо-влево (Pan) выделяемая  
êлавишами  и  десятичная позиция (т.е. сотни, 
десятêи или единицы) задает размер перемещения 
(ãрóбо или точно) на êаждое деление поворотной 
рóчêи. 
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Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ (TCHart) ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɝɪɚɮɢɤɨɜ ɬɪɟɧɞɚ, ɤɨɬɨɪɵɣ 

ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɝɪɚɦɦɧɵɦ ɩɭɬɟɦ (ɬ.ɟ. ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ SCPI). ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɪɚ-
ɮɢɤɚ ɬɪɟɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 

ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Graph ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɧɚɠɚɬɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ Trend Chart ɡɚɩɭɫɤɚɟɬ 
ɝɪɚɮɢɤ ɬɪɟɧɞɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 

Ƚɪɚɮɢɤɢ ɬɪɟɧɞɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɜɫɟɦ ɨɬɫɱɟɬɚɦ ɜ ɩɚɦɹɬɢ ɨɬɫɱɟɬɨɜ ɩɪɢ ɡɚɞɚɧɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɫɨɛɵɬɢɣ 

ɡɚɩɭɫɤɚ (TRIGger:COUNt) ɢ ɤɨɥɢɱɟɫɬɜɟ ɜɵɛɨɪɨɤ ɧɚ ɫɨɛɵɬɢɟ ɡɚɩɭɫɤɚ (SAMPle:COUNt). ȿɫɥɢ 

ɩɪɢɦɟɧɹɟɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢɣ (ɜɧɭɬɪɟɧɧɢɣ) ɡɚɩɭɫɤ, ɬɨ ɩɪɨɢɫɯɨɞɢɬ ɧɟɩɪɟɪɵɜɧɨɟ ɨɛɧɨɜɥɟɧɢɟ ɝɪɚɮɢɤɚ 
ɬɪɟɧɞɚ. 

Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ 

ɇɚ ɪɢɫ. 6-9 ɩɨɤɚɡɚɧɵ ɦɟɧɸ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ, ɫɜɹɡɚɧɧɵɟ ɫ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟɦ ɝɪɚɮɢɤɚ ɬɪɟɧ-
ɞɚ ɢ ɭɩɪɚɜɥɹɸɳɢɟ ɨɤɧɨɦ ɬɪɟɧɞɚ. 

 

 Ɋɢɫ. 6-9 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɤɧɨɦ ɬɪɟɧɞɚ 

ɉɪɟɞɟɥɵ ɲɤɚɥɵ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ 

ɉɪɟɞɟɥɵ ɲɤɚɥɵ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ (Y Max ɢ Y Min) ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢ (AutoScale On) 
ɢɥɢ ɜɪɭɱɧɭɸ (AutoScale Off) ɫ ɩɨɦɨɳɶɸ ɦɟɧɸ ɩɨɞ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟɣ Options (ɪɢɫ. 6-9). Ⱥɜ-
ɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɨɜ ɲɤɚɥɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɜɫɟɯ ɨɬɫɱɟɬɨɜ. ɉɪɢ ɪɭɱɧɨɣ ɭɫɬɚ-
ɧɨɜɤɟ ɩɪɟɞɟɥɨɜ ɲɤɚɥɵ ɜɨɡɦɨɠɟɧ ɜɵɯɨɞ ɨɬɫɱɟɬɨɜ ɡɚ ɩɪɟɞɟɥɵ ɨɤɧɚ. Ⱦɥɹ ɪɭɱɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɨɜ 
ɲɤɚɥɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɜɨɪɨɬɧɚɹ ɪɭɱɤɚ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɰɢɮɪɨɜɵɟ ɤɥɚɜɢɲɢ ɫ ɤɥɚɜɢɲɟɣ 
[Shift]. 

ȿɫɥɢ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɨɬɫɱɟɬɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɮɭɧɤɰɢɢ Math, ɬɨ ɭɫɬɚɧɨɜɤɚ 
ɡɧɚɱɟɧɢɣ YMax ɢ YMin ɦɚɫɲɬɚɛɢɪɭɟɬ (ɧɨ ɧɟ ɢɡɦɟɧɹɟɬ) ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɝɪɚɧɢɰɚɯ YMax ɢ 
YMin. Ɂɧɚɱɟɧɢɹ YMax ɢ YMin ɧɟ ɦɨɝɭɬ ɡɚɞɚɜɚɬɶ ɛɨɥɟɟ ɭɡɤɢɟ ɝɪɚɧɢɰɵ, ɱɟɦ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɨɬ-
ɫɱɟɬɨɜ Math. 

ȼ ɨɤɧɟ ɬɪɟɧɞɚ ɜɨɡɦɨɠɧɨ ɨɬɨɛɪɚɠɟɧɢɟ ɧɟ ɛɨɥɟɟ 100 ɨɬɫɱɟɬɨɜ ɢɥɢ ɩɨɞɜɟɪɝɧɭɬɵɯ ɞɟɰɢɦɚɰɢɢ (ɩɪɨɪɟɠɢ-
ɜɚɧɢɸ) ɬɨɱɟɤ. 
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Ɉɱɢɫɬɤɚ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ 

 

Ɉɱɢɫɬɤɚ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɨɱɢɳɚɟɬ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɢ ɧɚɱɢɧɚɟɬ ɧɨɜɭɸ ɫɟɪɢɸ ɢɡɦɟɪɟɧɢɣ ɩɨ ɫɥɟɞɭɸɳɟ-
ɦɭ ɫɢɝɧɚɥɭ ɡɚɩɭɫɤɚ. 

ɋɨɯɪɚɧɟɧɢɟ ɨɬɫɱɟɬɨɜ ɜ ɩɚɦɹɬɢ 

 

Ɉɬɫɱɟɬɵ, ɤɨɬɨɪɵɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɝɪɚɮɢɤɨɦ ɬɪɟɧɞɚ, ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɷɲ-ɩɚɦɹɬɢ ɢɥɢ 
ɡɚɩɢɫɚɬɶ ɧɚ ɜɧɟɲɧɢɣ USB-ɧɚɤɨɩɢɬɟɥɶ ɜ ɜɢɞɟ ɡɧɚɱɟɧɢɣ, ɪɚɡɞɟɥɹɟɦɵɯ ɡɚɩɹɬɨɣ (CSV), ɩɨ ɨɞɧɨɦɭ ɪɟ-
ɡɭɥɶɬɚɬɭ ɢɡɦɟɪɟɧɢɹ ɜ ɫɬɪɨɤɟ ɮɨɪɦɚɬɚ ASCII. 

ɉɪɢ ɧɚɠɚɬɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ Save Readings ɨɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ ɞɟɣɫɬɜɢɹ Export, ɜ ɤɨɬɨɪɨɦ 
ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɢɥɢ ɫɨɡɞɚɬɶ ɩɭɬɶ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɚ ɢ ɟɝɨ ɢɦɹ. Ʉɨɥɢɱɟɫɬɜɨ ɷɤɫɩɨɪɬɢɪɭɟɦɵɯ ɨɬɫɱɟɬɨɜ 
ɪɚɜɧɨ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɨɬɫɱɟɬɨɜ ɜ ɩɚɦɹɬɢ (ɪɢɫ. 6-8) ɜ ɦɨɦɟɧɬ ɧɚɠɚɬɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ 
Export Readings, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟ ɪɚɜɧɵɦ ɡɚɞɚɧɧɨɦɭ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɨɬɫɱɟɬɨɜ 
(TRIGger:COUNt x SAMPle:COUNt). 

Эɤɫɩɨɪɬɢɪɨɜɚɧɢɟ ɨɬɫɱɟɬɨɜ ɨɱɢɳɚɟɬ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ ɢ ɧɚɱɢɧɚɟɬ ɩɨɫɬɪɨɟɧɢɟ ɧɨɜɨɝɨ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ 
ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ. 

Ɋɚɫɬɹɠɤɚ ɝɪɚɮɢɤɚ ɢ ɭɩɪɚɜɥɟɧɢɟ ɦɚɪɤɟɪɚɦɢ 

 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɩɨɞɫɬɪɨɣɤɟ ɦɚɪɤɟɪɨɜ, ɪɚɫɬɹɠɤɢ (Zoom) ɢ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɝɪɚɮɢɤɚ ɜɩɪɚɜɨ-ɜɥɟɜɨ (Pan) 
ɜɵɞɟɥɹɟɦɚɹ ɤɥɚɜɢɲɚɦɢ  ɢ  ɞɟɫɹɬɢɱɧɚɹ ɩɨɡɢɰɢɹ (ɬ.ɟ. ɫɨɬɧɢ, ɞɟɫɹɬɤɢ ɢɥɢ ɟɞɢɧɢɰɵ) ɡɚɞɚɟɬ 
ɪɚɡɦɟɪ ɩɟɪɟɦɟɳɟɧɢɹ (ɝɪɭɛɨ ɢɥɢ ɬɨɱɧɨ) ɧɚ ɤɚɠɞɨɟ ɞɟɥɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 
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Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ Marker ɩɨɡɜɨɥɹɸɬ ɜɚɦ ɩɨɦɟɳɚɬɶ ɦɚɪɤɟɪɵ ɧɚ ɨɬɞɟɥɶɧɵɟ ɨɬɫɱɟɬɵ ɢɥɢ ɬɨɱɤɢ 
ɞɟɰɢɦɚɰɢɢ ɜ ɩɪɟɞɟɥɚɯ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɢ (ɟɫɥɢ ɧɭɠɧɨ) ɮɢɤɫɢɪɨɜɚɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟ-
ɠɞɭ ɦɚɪɤɟɪɚɦɢ. Ʉɨɝɞɚ ɦɚɪɤɟɪɵ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɞɪɭɝ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɚ, ɬɨ ɩɟɪɟɦɟɳɟɧɢɟ ɦɚɪɤɟɪɚ 1 
ɢɥɢ ɦɚɪɤɟɪɚ 2 ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ [Shift] ɫ ɜɜɨɞɨɦ ɧɨɦɟɪɚ ɨɬɫɱɟɬɚ 
ɜɵɡɵɜɚɟɬ ɬɚɤɠɟ ɩɟɪɟɦɟɳɟɧɢɟ ɞɪɭɝɨɝɨ ɦɚɪɤɟɪɚ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɧɢɦɢ. Ⱦɚɧɧɵɟ, ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɡɢɰɢɹɦ ɦɚɪɤɟɪɨɜ, ɢɧɞɢɰɢɪɭɸɬɫɹ ɧɚɞ ɨɤɧɨɦ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ. 

Ɏɭɧɤɰɢɹ Zoom (ɪɚɫɬɹɠɤɚ) ɨɩɪɟɞɟɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɨɬɨɛɪɚɠɚɟɦɵɯ ɨɬɫɱɟɬɨɜ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɪɚɡɪɟɲɟ-
ɧɢɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɨɛɥɚɫɬɢ ɨɤɧɚ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ. ȼɫɹɤɢɣ ɪɚɡ ɩɪɢ ɩɨɞɫɬɪɨɣɤɟ ɪɚɫɬɹɠɤɢ ɢɡɦɟɧɹɸɬɫɹ 
ɧɨɦɟɪɚ ɨɬɫɱɟɬɨɜ (ɪɢɫ. 6-8) ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɬɟɤɭɳɟɝɨ ɞɢɚɩɚɡɨɧɚ ɨɬɫɱɟɬɨɜ. 
Ɏɭɧɤɰɢɹ Pan (ɩɚɧɨɪɚɦɢɪɨɜɚɧɢɟ) ɩɟɪɟɦɟɳɚɟɬ ɝɪɚɮɢɤ ɬɪɟɧɞɚ ɜɩɪɚɜɨ-ɜɥɟɜɨ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɭɞɟɬ ɜɵ-
ɛɪɚɧɚ ɪɚɫɬɹɠɤɚ. ɉɭɬɟɦ ɩɟɪɟɦɟɳɟɧɢɹ ɨɤɧɚ ɩɚɧɨɪɚɦɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɢɧɬɟɪɟɫɭɸɳɭɸ 
ɜɚɫ ɨɛɥɚɫɬɶ ɢ ɫɧɨɜɚ ɩɪɢɦɟɧɢɬɶ ɪɚɫɬɹɠɤɭ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ ɷɬɨɣ ɨɛɥɚɫɬɢ ɧɚ ɷɤɪɚɧɟ. ɉɨɨɱɟɪɟɞɧɨɟ ɩɪɢ-
ɦɟɧɟɧɢɟ ɮɭɧɤɰɢɢ Pan ɢ ɮɭɧɤɰɢɢ Zoom ɬɚɤɢɦ ɫɩɨɫɨɛɨɦ ɫɨɯɪɚɧɹɟɬ ɩɪɨɰɟɧɬɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɬɹɠɤɢ. 

ɉɪɢ ɩɚɧɨɪɚɦɢɪɨɜɚɧɢɢ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɤɚɠɞɵɣ ɨɬɫɱɟɬ ɢɥɢ ɬɨɱɤɭ ɞɟɰɢɦɚɰɢɢ ɜɩɥɨɬɶ ɞɨ ɩɪɟɞɟɥɶɧɨɣ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ 100 ɨɬɫɱɟɬɨɜ (ɬɨɱɟɤ) ɜ ɨɤɧɟ. 

Ɏɭɧɤɰɢɹ Show All ɨɛɧɨɜɥɹɟɬ ɨɤɧɨ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɬɟɤɭɳɢɦɢ ɞɚɧɧɵɦɢ. Ɉɬɨɛɪɚɠɚɸɬɫɹ ɧɨɦɟɪɚ ɨɬɫɱɟ-
ɬɨɜ 0 ɢ ɡɧɚɱɟɧɢɟ Count; ɩɪɢ ɷɬɨɦ ɬɚɤɠɟ ɨɬɦɟɧɹɟɬɫɹ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɣ Zoom ɢ Pan. 

Ⱦɟɰɢɦɚɰɢɹ ɨɬɫɱɟɬɨɜ 

ȼ ɨɤɧɟ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɞɨ 100 ɨɬɫɱɟɬɨɜ. Ʉɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ ɩɪɟɜɵɲɚɟɬ 100, 
ɨɬɫɱɟɬɵ ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɟɰɢɦɚɰɢɢ (ɩɪɨɪɟɠɢɜɚɧɢɸ); ɩɪɢ ɷɬɨɦ ɨɧɢ ɝɪɭɩɩɢɪɭɸɬɫɹ ɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɬɨɱ-
ɤɚɦɢ ɞɟɰɢɦɚɰɢɢ. Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ ɜ ɝɪɭɩɩɟ ɞɟɰɢɦɚɰɢɢ ɪɚɜɧɨ ɡɧɚɱɟɧɢɸ reading count/100. 

ɇɚ ɪɢɫ. 6-10 ɩɨɤɚɡɚɧ ɝɪɚɮɢɤ ɬɪɟɧɞɚ, ɫɨɫɬɨɹɳɢɣ ɢɡ 100000 ɩɨɞɜɟɪɝɧɭɬɵɯ ɞɟɰɢɦɚɰɢɢ ɨɬɫɱɟɬɨɜ. 
 

 

 Ɋɢɫ. 6-10 Ɏɨɪɦɚɬ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɫ ɞɟɰɢɦɚɰɢɟɣ 

Max: значения маêсимальных отсчетов в пределах ãрóпп  
в точêах децимации, выбранных марêером 1  
(вверхó)  

Span: разность маêс. значений междó позициями 
марêеров 

Min: минимальные   
отсчеты в ãрóппах в  
выбранных точêах  
децимации 

Уêазывает децимацию и  
относительные маêс. и мин.  
значения в пределах ãрóппы 

Оêно позиционирования 

Отсчеты подверãнóты децимации 

Reading: номер первоãо отсчета в выбранной ãрóппе  
децимации 

Span:  êоличество ãрóпп децимации междó  
позициями марêеров 

Задействован допóсêовый   
êонтроль  
(верхний и нижний предел) 
через математичесêие  
фóнêции (дополнительно) 



Ƚɥɚɜɚ 6: Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɝɪɚɮɢɤɢ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ  

Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 142 53220Ⱥ/53230Ⱥ 

ȼ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɞɟɰɢɦɚɰɢɢ ɧɚ ɪɢɫ. 6-10 ɫɨɞɟɪɠɢɬɫɹ 1000 ɨɬɫɱɟɬɨɜ (ɨɬɨɛɪɚɠɚɟɬɫɹ 100000 ɨɬɫɱɟɬɨɜ ɜ 
100 ɬɨɱɤɚɯ). Ʉɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ ɜ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɢɡɦɟɧɹɟɬɫɹ, ɟɫɥɢ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ Show All ɜ ɩɪɨ-
ɰɟɫɫɟ ɩɪɨɞɨɥɠɟɧɢɹ ɢɡɦɟɪɟɧɢɣ. 

ȿɫɥɢ ɩɨɦɟɫɬɢɬɶ ɦɚɪɤɟɪ ɧɚ ɬɨɱɤɭ ɞɟɰɢɦɚɰɢɢ, ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɨɦɟɪ ɩɟɪɜɨɝɨ ɨɬɫɱɟɬɚ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɣ ɝɪɭɩɩɟ. Эɬɨɬ ɧɨɦɟɪ ɫɥɟɞɭɟɬ ɡɚɩɢɫɚɬɶ, ɟɫɥɢ ɧɭɠɧɨ ɩɨɫɦɨɬɪɟɬɶ ɨɬɞɟɥɶɧɵɟ ɨɬɫɱɟɬɵ ɜ ɝɪɭɩɩɟ. 

ɉɪɨɫɦɨɬɪ ɨɬɫɱɟɬɨɜ ɜ ɩɪɟɞɟɥɚɯ ɝɪɭɩɩɵ ɞɟɰɢɦɚɰɢɢ 

ɉɨɞɜɟɪɝɧɭɬɵɟ ɞɟɰɢɦɚɰɢɢ ɨɬɫɱɟɬɵ ɝɪɭɩɩɢɪɭɸɬɫɹ ɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɨɞɧɨɣ ɬɨɱɤɨɣ ɞɟɰɢɦɚɰɢɢ, ɨɞɧɚɤɨ ɢɯ 
ɦɨɠɧɨ ɩɨɫɦɨɬɪɟɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɫ ɩɨɦɨɳɶɸ ɦɚɪɤɟɪɨɜ ɢ ɮɭɧɤɰɢɢ ɩɚɧɨɪɚɦɢɪɨɜɚɧɢɹ (Pan). 

1. ȼɵɛɟɪɢɬɟ ɦɚɪɤɟɪ ɢ ɩɨɦɟɫɬɢɬɟ ɟɝɨ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ ɜ ɢɧɬɟɪɟɫɭɸɳɭɸ ɜɚɫ ɬɨɱɤɭ ɞɟɰɢɦɚɰɢɢ. ɇɨ-
ɦɟɪ ɨɬɫɱɟɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɨɡɢɰɢɢ ɦɚɪɤɟɪɚ, ɹɜɥɹɟɬɫɹ ɩɟɪɜɵɦ ɨɬɫɱɟɬɨɦ ɜ ɝɪɭɩɩɟ. Эɬɨ ɦɨɠɟɬ 
ɧɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢɥɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜ ɝɪɭɩɩɟ. 

2. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Pan ɢ ɜɜɟɞɢɬɟ ɧɨɦɟɪ ɩɟɪɜɨɝɨ ɨɬɫɱɟɬɚ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ 
[Shift] ɢ ɰɢɮɪɨɜɵɯ ɤɥɚɜɢɲ. ɇɨɦɟɪɚ ɨɬɫɱɟɬɨɜ ɢɧɞɢɰɢɪɭɸɬ ɞɢɚɩɚɡɨɧ ɜ 100 ɨɬɫɱɟɬɨɜ, ɧɚɱɢɧɚɹ ɫ 
ɩɟɪɜɨɝɨ ɨɬɫɱɟɬɚ ɜ ɝɪɭɩɩɟ. 

3. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Marker1 ɢɥɢ Marker2 ɢ ɜɵɞɟɥɢɬɟ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ  ɢ  
ɤɪɚɣɧɸɸ ɫɩɪɚɜɚ ɩɨɡɢɰɢɸ (ɟɞɢɧɢɰɵ) ɜ ɨɤɧɟ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ. ɉɨɜɨɪɚɱɢɜɚɣɬɟ ɪɭɱɤɭ ɞɥɹ ɩɟɪɟɦɟ-
ɳɟɧɢɹ ɦɚɪɤɟɪɚ ɧɚ ɨɞɢɧ ɨɬɫɱɟɬ ɡɚ ɪɚɡ. ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɦɚɪɤɟɪɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɨɬɫɱɟɬ ɢ ɟɝɨ ɧɨ-
ɦɟɪ. 

Ⱦɥɹ ɝɪɭɩɩ ɞɟɰɢɦɚɰɢɢ, ɫɨɞɟɪɠɚɳɢɯ ɛɨɥɟɟ 100 ɨɬɫɱɟɬɨɜ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Pan ɢ 
ɜɜɟɞɢɬɟ ɫɥɟɞɭɸɳɢɣ ɧɨɦɟɪ ɨɬɫɱɟɬɚ ɩɨɫɥɟ ɜɟɪɯɧɟɝɨ ɧɨɦɟɪɚ ɨɬɫɱɟɬɚ (ɪɢɫ. 6-8), ɱɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɫɥɟ-
ɞɭɸɳɢɟ 100 ɨɬɫɱɟɬɨɜ. 

6.4  Ɋɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ 

Ɏɭɧɤɰɢɹ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɨ 1000000 ɨɬɫɱɟɬɨɜ. 
Ɏɭɧɤɰɢɸ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ ɜɜɨɞɹɬ ɜ ɞɟɣɫɬɜɢɟ ɢ ɤɨɧɮɢɝɭɪɢɪɭɸɬ ɬɨɥɶɤɨ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Эɬɭ 
ɮɭɧɤɰɢɸ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɜɫɟɯ ɜɢɞɨɜ ɢɡɦɟɪɟɧɢɣ, ɤɪɨɦɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɋɟɝɢɫɬɪɢɪɭɟɦɵɟ ɨɬɫɱɟɬɵ ɧɟ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɮɥɷɲ-ɩɚɦɹɬɶ ɢɥɢ ɧɚ ɜɧɟɲɧɢɣ USB-
ɧɚɤɨɩɢɬɟɥɶ, ɩɨɤɚ ɧɟ ɡɚɜɟɪɲɢɬɫɹ ɩɟɪɢɨɞ ɪɟɝɢɫɬɪɚɰɢɢ. ȼɫɟ ɞɚɧɧɵɟ ɬɟɪɹɸɬɫɹ ɜ ɫɥɭɱɚɟ ɩɟɪɟɛɨɹ ɜ ɷɥɟɤ-
ɬɪɨɩɢɬɚɧɢɢ ɞɨ ɡɚɜɟɪɲɟɧɢɹ ɪɟɝɢɫɬɪɚɰɢɢ, ɟɫɥɢ ɧɟ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɨɩɰɢɹ ɛɚɬɚɪɟɣɧɨɝɨ ɩɢɬɚɧɢɹ 300. 

ɇɚ ɪɢɫ. 6-11 ɩɨɤɚɡɚɧɵ ɤɥɚɜɢɲɢ ɢ ɨɤɧɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɞɚɧɧɵɯ (Data Logger). 

Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɪɟɝɢɫɬɪɚɬɨɪɚ ɞɚɧɧɵɯ 

ȼɫɟ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ ɨɬɫɱɟɬɵ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɮɥɷɲ-ɩɚɦɹɬɶ ɢɥɢ ɧɚ ɜɧɟɲɧɢɣ USB-
ɧɚɤɨɩɢɬɟɥɶ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɪɟɝɢɫɬɪɚɰɢɢ. Эɬɢ ɨɬɫɱɟɬɵ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɧɚ ɝɪɚɮɢɤɟ ɬɪɟɧɞɚ ɜ ɩɪɨ-
ɰɟɫɫɟ ɪɟɝɢɫɬɪɚɰɢɢ ɢ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɪɟɝɢɫɬɪɚɰɢɢ. 

Ɋɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ ɢɥɢ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧ-
ɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ. ɉɨɫɥɟ ɜɜɨɞɚ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɢ ɪɟɝɢɫɬɪɚɰɢɢ ɦɨɠɧɨ ɡɚɞɟɪɠɚɬɶ ɧɚɱɚɥɨ 
ɪɟɝɢɫɬɪɚɰɢɢ ɧɚ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɮɚɣɥɚ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ 

 

Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ ɨɬɫɱɟɬɵ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɮɥɷɲ-ɩɚɦɹɬɢ ɢɥɢ ɡɚɩɢɫɚɬɶ ɧɚ ɜɧɟɲɧɢɣ 
USB-ɧɚɤɨɩɢɬɟɥɶ ɜ ɜɢɞɟ ɡɧɚɱɟɧɢɣ, ɪɚɡɞɟɥɹɟɦɵɯ ɡɚɩɹɬɨɣ (CSV), ɩɨ ɨɞɧɨɦɭ ɪɟɡɭɥɶɬɚɬɭ ɢɡɦɟɪɟɧɢɹ ɜ 
ɫɬɪɨɤɟ ɮɨɪɦɚɬɚ ASCII. ȿɫɥɢ ɧɟ ɭɤɚɡɚɬɶ ɨɫɨɛɨ, ɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢɧɹɬɵɣ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɭɬɶ ɫɨɯɪɚɧɟ-
ɧɢɹ ɮɚɣɥɚ ɢ ɢɦɹ ɮɚɣɥɚ (Internal/DataLog). 

ɍɫɬɪɨɣɫɬɜɨ ɩɚɦɹɬɢ (Internal ɢɥɢ External) ɜɵɛɢɪɚɸɬ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ Browse, ɚ ɢɦɹ ɮɚɣɥɚ ɜɜɨ-
ɞɹɬ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢ ɤɥɚɜɢɲ  ɢ  ɞɥɹ ɜɵɛɨɪɚ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɫɢɦɜɨɥɨɜ. ɉɪɢ ɧɚɠɚɬɢɢ 
ɤɥɚɜɢɲɢ Done ɫɨɯɪɚɧɹɟɬɫɹ ɩɭɬɶ ɢ ɢɦɹ ɮɚɣɥɚ, ɚ ɧɚ ɞɢɫɩɥɟɟ ɫɧɨɜɚ ɩɨɹɜɥɹɟɬɫɹ ɦɟɧɸ ɪɟɝɢɫɬɪɚɬɨɪɚ. 
Ɋɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɧɟ ɧɚɱɢɧɚɟɬɫɹ, ɟɫɥɢ ɭɤɚɡɚɬɶ ɧɟɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɩɭɬɶ ɢɥɢ ɢɦɹ ɮɚɣɥɚ. 
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 Ɋɢɫ. 6-11 Ɂɚɩɭɫɤ ɪɟɝɢɫɬɪɚɬɨɪɚ ɞɚɧɧɵɯ ɱɚɫɬɨɬɨɦɟɪɚ 

Ⱦɨɛɚɜɥɟɧɢɟ ɦɟɬɨɤ ɜɪɟɦɟɧɢ ɜ ɮɚɣɥ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ 

Ɇɟɬɤɚ ɜɪɟɦɟɧɢ (t-Stamp) ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 yyyymmdd_hhmmss  ɧɚɩɪɢɦɟɪ: DataLog_20100925_105535.csv  

Ɇɟɬɤɚ ɜɪɟɦɟɧɢ ɞɨɛɚɜɥɹɟɬɫɹ (On) ɤ ɢɦɟɧɢ ɮɚɣɥɚ, ɤɨɝɞɚ ɡɚɜɟɪɲɢɬɫɹ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɢɥɢ ɛɭɞɟɬ 
ɧɚɠɚɬɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ Stop Save. Ɇɟɬɤɚ ɜɪɟɦɟɧɢ ɩɨɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɜ ɷɥɟɤɬɪɨɧɧɨɣ ɬɚɛɥɢ-
ɰɟ, ɤɨɝɞɚ ɨɬɤɪɵɜɚɟɬɫɹ ɮɚɣɥ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ (.csv). 

ɍɫɬɚɧɨɜɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɟɝɢɫɬɪɚɰɢɢ 

 

ȼ ɬɟɪɦɢɧɚɯ ɜɪɟɦɟɧɢ (Time) ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɟɝɢɫɬɪɚɰɢɢ ɡɚɞɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ hh.mm.ss (ɱɚɫɵ-ɦɢɧɭɬɵ-

ɫɟɤɭɧɞɵ). Эɬɨ ɡɧɚɱɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢ ɤɥɚɜɢɲ  ɢ  ɢɥɢ ɫ ɩɨɦɨɳɶɸ 
ɰɢɮɪɨɜɵɯ ɤɥɚɜɢɲ ɫ ɤɥɚɜɢɲɟɣ [Shift]. ɉɪɢ ɜɵɞɟɥɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɚɡɪɹɞɨɜ ɜ ɨɤɧɟ ɜɪɟɦɟɧɢ ɦɨɠɧɨ 
ɡɚɞɚɬɶ ɩɨɜɵɲɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ (ɦɢɧɭɬɵ ɢ ɫɟɤɭɧɞɵ) ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɟɝɢɫɬɪɚɰɢɢ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɟɝɢɫɬɪɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 99.00.00. Ɉɞɧɚɤɨ ɦɨɠɟɬ ɫɥɭɱɢɬɶɫɹ ɬɚɤ, ɱɬɨ ɩɪɟ-
ɞɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɫɱɟɬɨɜ (1000000) ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ ɪɚɧɶɲɟ, ɱɟɦ ɡɚɤɨɧɱɢɬɫɹ ɡɚɞɚɧɧɵɣ ɩɟɪɢɨɞ 
ɪɟɝɢɫɬɪɚɰɢɢ. 
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ȼ ɬɟɪɦɢɧɚɯ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ (Readings) ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɟɝɢɫɬɪɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɨɦɟɧɬɨɦ ɞɨɫ-
ɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ, ɤɨɬɨɪɨɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢ ɤɥɚ-
ɜɢɲ  ɢ  ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɵɯ ɤɥɚɜɢɲ ɫ ɤɥɚɜɢɲɟɣ [Shift]. ɉɪɢ ɷɬɨɦ ɦɨɠɧɨ ɡɚɞɚɬɶ ɧɟ ɛɨɥɟɟ 
1000000 ɨɬɫɱɟɬɨɜ. 
Ⱦɥɹ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ Time Stamp ɜɨɡɦɨɠɧɚ ɬɨɥɶɤɨ ɭɫɬɚɧɨɜɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜ ɬɟɪɦɢɧɚɯ ɤɨɥɢ-
ɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ. 

ɍɫɬɚɧɨɜɤɚ ɡɚɞɟɪɠɤɢ ɧɚɱɚɥɚ ɪɟɝɢɫɬɪɚɰɢɢ 

 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɡɚɞɟɪɠɤɭ ɦɟɠɞɭ ɦɨɦɟɧɬɨɦ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ Run ɢ ɦɨɦɟɧɬɨɦ 

ɧɚɱɚɥɚ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ. Эɬɚ ɧɚɱɚɥɶɧɚɹ ɡɚɞɟɪɠɤɚ ɡɚɞɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ hh.mm.ss (ɱɚɫɵ-ɦɢɧɭɬɵ-

ɫɟɤɭɧɞɵ). Эɬɨ ɡɧɚɱɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢ ɤɥɚɜɢɲ  ɢ  ɢɥɢ ɫ ɩɨɦɨɳɶɸ 
ɰɢɮɪɨɜɵɯ ɤɥɚɜɢɲ ɫ ɤɥɚɜɢɲɟɣ [Shift]. ɉɪɢ ɜɵɞɟɥɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɚɡɪɹɞɨɜ ɜ ɨɤɧɟ ɜɪɟɦɟɧɢ ɦɨɠɧɨ 
ɡɚɞɚɬɶ ɩɨɜɵɲɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ (ɦɢɧɭɬɵ ɢ ɫɟɤɭɧɞɵ) ɞɥɢɬɟɥɶɧɨɫɬɢ ɡɚɞɟɪɠɤɢ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɡɚɞɟɪɠɤɢ ɫɨɫɬɚɜɥɹɟɬ 99:00:00. 

Ɂɚɩɭɫɤ ɪɟɝɢɫɬɪɚɬɨɪɚ ɞɚɧɧɵɯ 

 

ɉɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ Run ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ, ɤɨɬɨɪɚɹ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɥɟ ɡɚ-
ɞɚɧɧɨɣ ɧɚɱɚɥɶɧɨɣ ɡɚɞɟɪɠɤɢ, ɟɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɩɭɬɶ ɤ ɫɨɯɪɚɧɟɧɢɸ ɮɚɣɥɚ ɢ ɢɦɹ ɮɚɣ-
ɥɚ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢ ɡɚɩɭɫɤɟ ɪɟɝɢɫɬɪɚɬɨɪɚ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɩɭɬɶ ɢ ɢɦɹ ɮɚɣɥɚ: 

 Internal\DataLog  

ȼɵɛɟɪɢɬɟ Yes, ɱɬɨɛɵ ɩɟɪɟɡɚɩɢɫɚɬɶ ɮɚɣɥ, ɢ ɧɚɱɢɧɚɣɬɟ ɪɟɝɢɫɬɪɚɰɢɸ. 

ɉɪɨɫɦɨɬɪ ɨɬɫɱɟɬɨɜ 

  

ɉɨ ɦɟɪɟ ɪɟɝɢɫɬɪɚɰɢɢ ɨɬɫɱɟɬɨɜ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɬɪɟɧɞɚ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ ɨɬ-
ɫɱɟɬɵ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɡɚɞɚɧɧɨɦ ɮɚɣɥɟ. ɇɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ View Results ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ ɪɟɝɢɫɬɪɚɰɢɢ 
ɢ ɫɨɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɢɥɢ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɪɟɝɢɫɬɪɚɰɢɢ ɜɵɜɨɞɢɬɫɹ ɧɚ ɞɢɫɩɥɟɣ ɝɪɚɮɢɤ ɬɪɟɧɞɚ ɡɚɧɟ-
ɫɟɧɧɵɯ ɜ ɩɚɦɹɬɶ ɨɬɫɱɟɬɨɜ. 
ɇɚ ɪɢɫ. 6-12 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɝɪɚɮɢɤɚ ɜ ɩɪɨɰɟɫɫɟ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ. (Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 
ɨɛ ɨɤɧɟ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 6-8 ɢ 6-10). 
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 Ɋɢɫ. 6-12 Ɉɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ ɬɪɟɧɞɚ ɜ ɩɪɨɰɟɫɫɟ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ 
 
ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɪɟɝɢɫɬɪɚɰɢɢ ɜɵ ɦɨɠɟɬɟ ɩɨɥɶɡɨɜɚɬɶɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ Marker, Pan ɢ 
Zoom ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɞɚɧɧɵɯ. ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Graph ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɧɚɠɚɬɢɟɦ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ Trend Chart ɧɟ ɫɨɯɪɚɧɹɟɬ ɞɚɧɧɵɟ ɧɚ ɞɢɫɩɥɟɟ. 

ɉɪɢ ɪɟɝɢɫɬɪɚɰɢɢ ɛɨɥɟɟ 100 ɨɬɫɱɟɬɨɜ ɨɧɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɟɰɢɦɚɰɢɢ, ɬ.ɟ. ɝɪɭɩɩɢɪɭɸɬɫɹ ɢ ɨɬɨɛɪɚɠɚɸɬɫɹ 
ɬɨɱɤɚɦɢ ɞɟɰɢɦɚɰɢɢ (ɫɦ. ɪɚɡɞɟɥ 6.3). 

Ɉɫɬɚɧɨɜɤɚ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ 

ɉɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲ Stop Save ɢɥɢ Stop No Save ɩɪɟɤɪɚɳɚɟɬɫɹ ɪɟɝɢɫɬɪɚɰɢɹ ɞɚɧɧɵɯ ɞɨ ɞɨɫɬɢɠɟɧɢɹ 
ɡɚɞɚɧɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɥɢ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɫɱɟɬɨɜ. ȼɫɟ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ ɤ ɷɬɨɦɭ ɦɨɦɟɧ-
ɬɭ ɞɚɧɧɵɟ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɩɚɦɹɬɢ (Stop Save) ɢɥɢ ɨɬɛɪɚɫɵɜɚɸɬɫɹ (Stop No Save). 
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(память) 

Оставшееся время  
или êоличество отсчетов 



САПР Agilent EEsof: решения 
для любых 
задач и 
бюджетов

ADS – многофункциональная программ-

ная платформа для автоматизированного 
проектирования аналоговых ВЧ/СВЧ 
устройств и цифровых систем.

EMPro – средство трехмерной 
разработки и электродинамического  
моделирования антенн и 3D-объектов 
(корпусов, волноводов, КВП) методами 
FEM и FDTD.
SystemVue – система для проектирова-

ния алгоритмов обработки и преобразо-

вания сигналов (библиотеки WiMAX, LTE, 
DVB, 3G, RADAR) на системном уровне 
с возможностью автоматической 
генерации Verilog/VHDL и С-кода.
Genesys – бюджетная среда 
проектирования аналоговых ВЧ/СВЧ 
цепей и систем с русскоязычным 
интерфейсом. 

GoldenGate – передовое решение для 
расчетов высокочастотных интегральных 
схем, содержащие все методики моде-

лирования САПР ADS. Программа инте-

грирована в среду Cadence Analogue 
Design Environment.
IC-CAP  – программа для измерения 
параметров полупроводниковых компо-

нентов и создания их поведенческих 
моделей/библиотек для других САПР.

Тел.: +7 (495) 797 3963



ǟǎǝǞхAgilent EEsof
ǜǯǵǼǾхǼǿǻǼǰǻȉȃхǰǼǵǺǼǴǻǼǿȀǳǷхǟǎǝǞ
ADS
• ǝǾǼǳǸȀǶǾǼǰǮǻǶǳхǿȃǳǺǮȀǶǸǶхǶхȀǼǽǼǹǼǱǶǶхǐǥ/ǟǐǥхȁǿȀǾǼǷǿȀǰ
• ǟǼǰǺǳǿȀǻǼǳхǺǼǲǳǹǶǾǼǰǮǻǶǳхǮǻǮǹǼǱǼǰǼǷхǶхȄǶȂǾǼǰǼǷхȅǮǿȀǳǷхȁǿȀǾǼǷǿȀǰǮ
• ǦǶǾǼǸǶǷхǰȉǯǼǾхǺǳȀǼǲǶǸхǺǼǲǳǹǶǾǼǰǮǻǶȍ:хǹǶǻǳǷǻǼǳ,хǻǳǹǶǻǳǷǻǼǳхǶхǲǾ.
• ǟȀǮȀǶǿȀǶȅǳǿǸǶǷхǮǻǮǹǶǵ,хǝǾǼǳǸȀǶǾǼǰǮǻǶǳхǲǹȍхǽǾǼǶǵǰǼǲǿȀǰǮхǶхǎǻǮǹǶǵхǰȉȃǼǲǮхǱǼǲǻȉȃ
• ǐǼǵǺǼǴǻǼǿȀǶхǾȁȅǻǼǷхǽǼǲǿȀǾǼǷǸǶхǽǮǾǮǺǳȀǾǼǰхǶхǼǽȀǶǺǶǵǮȄǶȍхэǰхȀ.ȅ.хȋǹǳǺǳǻȀǼǰхȀǼǽǼǹǼǱǶǶю
• ǑǳǻǳǾǮȄǶȍхǶхǺǼǲǳǹǶǾǼǰǮǻǶǳхX-ǽǮǾǮǺǳȀǾǼǰ
• ЭǹǳǸȀǾǼǺǮǱǻǶȀǻȉǷхǮǻǮǹǶǵхǺǳȀǼǲǼǺхǚǼǺǳǻȀǼǰхэMomentumюхǶхǺǳȀǼǲǼǺхǘǼǻǳȅǻȉȃхȋǹǳǺǳǻȀǼǰхэFEMю
• ǞǮǵǾǮǯǼȀǸǮхȄǶȂǾǼǰȉȃхǿȃǳǺхǶхǮǹǱǼǾǶȀǺǼǰ
• ǏǶǯǹǶǼȀǳǸǶхǿǼǰǾǳǺǳǻǻȉȃхǿȀǮǻǲǮǾȀǼǰхǿǰȍǵǶхWiMAX,хDVB,х1xEV,
• 3GPP,хCDMA,хEDGE,хGSM,хHSDPA,хHSUPA,хLTE,хUMB,хUWBхǶхȀ.ǲ.
• ИǿǽǼǹȊǵǼǰǮǻǶǳхǽǾǶхǺǼǲǳǹǶǾǼǰǮǻǶǶхǽǾǼǱǾǮǺǺ,хǻǮǽǶǿǮǻǻȉȃхǻǮхC,хM-code, VHDL, Verilog

EMPro

• ǟǼǰǾǳǺǳǻǻǮȍ,хȀǼȅǻǮȍхǿǾǳǲǮх3DхȋǹǳǸȀǾǼǺǮǱǻǶȀǻǼǱǼхǮǻǮǹǶǵǮхǐǥхȁǿȀǾǼǷǿȀǰ,хǸǼǾǽȁǿǼǰ,хǮǻȀǳǻǻхǿǼǰǺǳǿȀǻǼх
ǿхǼǯȈǳǸȀǮǺǶ,хǻǮхǸǼȀǼǾȉǳхǼǻǶхȁǿȀǮǻǼǰǹǳǻȉхэǺǮȆǶǻȉ,хǸǼǾǮǯǹǶ,хǿǮǺǼǹǳȀȉхǶхȀ.ǽ.ю
• ǚǳȀǼǲǶǸǶхǾǮǿȅǳȀǮ:хFEMхэǚǳȀǼǲхǸǼǻǳȅǻȉȃхȋǹǳǺǳǻȀǼǰю,хEigenmodeхSolverхǶхFDTDхэǚǳȀǼǲхǸǼǻǳȅǻȉȃх
ǾǮǵǻǼǿȀǳǷхǰǼхǰǾǳǺǳǻǻǼǷхǼǯǹǮǿȀǶю
• ǡǲǼǯǻȉǳхǱǾǮȂǶȅǳǿǸǶǳхǿǾǳǲǿȀǰǮхǽǼхǿǼǵǲǮǻǶȌхǱǳǼǺǳȀǾǶǷхэǰǿȀǾǼǳǻǻȉǷхȀǾǳȃǺǳǾǻȉǷхǸǼǻǿȀǾȁǸȀǼǾǿǸǶǷх
ǱǾǮȂǶȅǳǿǸǶǷхǾǳǲǮǸȀǼǾю
• ǝǼǹǻǮȍхǿǼǰǺǳǿȀǶǺǼǿȀȊхǿхǲǾȁǱǶǺǶхǟǎǝǞхAgilentх- ǽǾȍǺǼǷхǶǺǽǼǾȀ/ȋǸǿǽǼǾȀхȂǮǷǹǼǰхǲǹȍхǿǼǰǺǳǿȀǻǼǱǼх
ǺǼǲǳǹǶǾǼǰǮǻǶȍ
• ǝǾǼǿȀǼǷхǶǺǽǼǾȀхCADхȂǮǷǹǼǰхǶǵхǲǾȁǱǶȃхǽǾǼǱǾǮǺǺхэхSAT,хSAB,хSTEP,хIGES,хProE,хVDAхFSхэ.vdaю,хInventorх
(.ipt, .iam), SolidWorks (.sldprt, .sldasm), VariPosa (.mmf), DXF, ODB++)

• ǝǳǾǳǲǼǰȉǳхȀǳȃǻǼǹǼǱǶǶхǾǮǵǯǶǳǻǶǳхǼǯȈǳǸȀǼǰхǿǳȀǸǼǷ
• ǝǾǼǰǳǾǸǮхǻǮхǿǼǼȀǰǳȀǿȀǰǶǳхǿȀǮǻǲǮǾȀǮǺхǽǼхЭǚхǿǼǰǺǳǿȀǶǺǼǿȀǶ

SystemVue

• ǝǾǼǳǸȀǶǾǼǰǮǻǶǳхǮǹǱǼǾǶȀǺǼǰхȄǶȂǾǼǰǼǷхǼǯǾǮǯǼȀǸǶхǶхǽǾǳǼǯǾǮǵǼǰǮǻǶȍхǿǶǱǻǮǹǼǰ
• ǚǼǲǳǹǶǾǼǰǮǻǶǳхȄǶȂǾǼǰȉȃхǶхǮǻǮǹǼǱǼǰȉȃхǿǶǿȀǳǺхǻǮхȂȁǻǸȄǶǼǻǮǹȊǻǼǺхȁǾǼǰǻǳ
• ǚǼǲǳǹǶǾǼǰǮǻǶǳхǿǶǿȀǳǺхǿǰȍǵǶхǿǼǰǾǳǺǳǻǻȉȃхǿȀǮǻǲǮǾȀǼǰхэǯǶǯǹǶǼȀǳǸǶхWiMAX,хLTEхAdvanced,хDVBx2,х
ISDB T, WPAN, DVB, ZigBee)

• ǏǶǯǹǶǼȀǳǸǮхRadar Model Library

• ǚǼǲǳǹǶǾǼǰǮǻǶǳхǶхǮǻǮǹǶǵхMIMOхǿǶǿȀǳǺ
• ǎǰȀǼǺǮȀǶȅǳǿǸǮȍхǱǳǻǳǾǮȄǶȍхVerilog/VHDLхȂǮǷǹǼǰхǲǹȍхǾǮǵǾǮǯǼȀȅǶǸǼǰхǝǙИǟхэFPGAю
• ǎǰȀǼǺǮȀǶȅǳǿǸǮȍхǱǳǻǳǾǮȄǶȍхǟ-ǸǼǲǮ
• ǝǼǲǲǳǾǴǸǮхǺǼǲǳǹǳǷхǻǮхǼǿǻǼǰǳхX-ǽǮǾǮǺǳȀǾǼǰ
• ǐǵǮǶǺǼǿǰȍǵǮǻǻȉǳхǾǳȆǳǻǶȍхǿǰȍǵȊхǿхǶǵǺǳǾǶȀǳǹȊǻȉǺхǼǯǼǾȁǲǼǰǮǻǶǳǺхAgilentхTechnologies

Genesys

• ǏȌǲǴǳȀǻǼǳхǝǜхǲǹȍхǾǮǵǾǮǯǼȀǸǶхǐǥ/ǟǐǥхȁǿȀǾǼǷǿȀǰхǻǮхǿǶǿȀǳǺǻǼǺ,хȀǾǮǻǵǶǿȀǼǾǻǼǺхǶхȀǼǽǼǹǼǱǶȅǳǿǸǼǺх
ȁǾǼǰǻȍȃ
• ǎǰȀǼǺǮȀǶȅǳǿǸǶǷхǿǶǻȀǳǵхǿȃǳǺхǶхȀǼǽǼǹǼǱǶǷхэȂǶǹȊȀǾǼǰ,хǿǺǳǿǶȀǳǹǳǷ,хȁǿǶǹǶȀǳǹǳǷ,хǢǎǝǥхǶхȀ.ǲ.ю
• ǦǶǾǼǸǶǷхǿǽǳǸȀǾхǺǳȀǼǲǶǸхǾǮǿȅǳȀǮхǿȃǳǺ,хǰǼǵǺǼǴǻǼǿȀȊхǶǿǽǼǹȊǵǼǰǮǻǶȍхǶǵǺǳǾǳǻǻȉȃхX-ǽǮǾǮǺǳȀǾǼǰхǰх
ǽǾǼǳǸȀǶǾǼǰǮǻǶǶхȁǿȀǾǼǷǿȀǰ
• ǠǼȅǻǼǳхЭǚхǺǼǲǳǹǶǾǼǰǮǻǶǳхǺǳȀǼǲǼǺхMomentum
• ǞȁǿǿǸǼȍǵȉȅǻȉǷхǶǻȀǳǾȂǳǷǿхǶхǾȁǸǼǰǼǲǿȀǰǼхǽǼǹȊǵǼǰǮȀǳǹȍхǻǮхǾȁǿǿǸǼǺхȍǵȉǸǳ



ǟǎǝǞхAgilent EEsof
ǜǯǵǼǾхǼǿǻǼǰǻȉȃхǰǼǵǺǼǴǻǼǿȀǳǷхǟǎǝǞ
IC-CAP

• ǟǼǵǲǮǻǶǳхǽǼǰǳǲǳǻȅǳǿǸǶȃхǺǼǲǳǹǳǷ/ǯǶǯǹǶǼȀǳǸхǸǼǺǽǼǻǳǻȀǼǰхǲǹȍхǟǎǝǞ
• ЭǸǿȀǾǮǸȄǶȍхǽǮǾǮǺǳȀǾǼǰхǽǼǹȁǽǾǼǰǼǲǻǶǸǼǰȉȃхȁǿȀǾǼǷǿȀǰхǶхǶȃхǿȀǮȀǶǿȀǶȅǳǿǸǶǷхǮǻǮǹǶǵ
• ǦǶǾǼǸǶǷхǻǮǯǼǾхǲǾǮǷǰǳǾǼǰхǶǵǺǳǾǶȀǳǹȊǻǼǱǼхǼǯǼǾȁǲǼǰǮǻǶȍ
• ǡǽǾǮǰǹǳǻǶǳхǶǵǺǳǾǳǻǶȍǺǶхǐǎǣ,хǐǢǣ,хS-ǽǮǾǮǺǳȀǾǼǰхǶхȀ.ǲ.
• ǎǰȀǼǺǮȀǶǵǮȄǶȍхǶǵǺǳǾǳǻǶǷхǻǮхǽǹǮǿȀǶǻǳх- ǻǼǰȉǷхǺǼǲȁǹȊхWaferPro
• ǟǼǵǲǮǻǶǳхǿǼǯǿȀǰǳǻǻȉȃхǺǼǲǳǹǳǷхȋǸǿȀǾǮǸȄǶǶхǿхǽǼǺǼȇȊȌхǰǿȀǾǼǳǻǻǼǱǼхȍǵȉǸǮхǽǾǼǱǾǮǺǺǶǾǼǰǮǻǶȍхэPELю

GoldenGate

• ǐǥхǿǶǺȁǹȍȀǼǾȉхAgilentхADS,хǰǿȀǾǼǳǻǻȉǳхǰхǿǾǳǲȁхCadence
• ǎǻǮǹǶǵхǰǼхǰǾǳǺǳǻǻǼǷхǶхȅǮǿȀǼȀǻǼǷхǼǯǹǮǿȀȍȃ
• ЭǹǳǸȀǾǼǺǮǱǻǶȀǻȉǷхǮǻǮǹǶǵхэǺǳȀǼǲхǺǼǺǳǻȀǼǰхMomentumю
• ǝǾǼǳǸȀǶǾǼǰǮǻǶǳхǲǹȍхǽǾǼǶǵǰǼǲǿȀǰǮхэDFMю
• ǡǲǼǯǻǼǳхǼȀǼǯǾǮǴǳǻǶǳхǾǳǵȁǹȊȀǮȀǼǰхǺǼǲǳǹǶǾǼǰǮǻǶǳхǰхDataхDisplay
• ǏǶǯǹǶǼȀǳǸǶхǿǼǰǾǳǺǳǻǻȉȃхǿȀǮǻǲǮǾȀǼǰхǿǰȍǵǶхǲǹȍхȀǳǿȀǶǾǼǰǮǻǶȍхǾǮǯǼȀȉхȁǿȀǾǼǷǿȀǰхэVirtualхTestbenchю

ДǼǽǼǹǻǶȀǳǹȊǻȉǳхǺǮȀǳǾǶǮǹȉхǼхǟǎǝǞхAgilent Technologies

ǐǿǳхǟǎǝǞхAgilentхǿǼǲǳǾǴǮȀхǲǳȀǮǹȊǻȉǳхǾȁǸǼǰǼǲǿȀǰǮхǽǼǹȊǵǼǰǮȀǳǹȍхǶхǼǯȁȅǮȌȇǶǳхǰǶǲǳǼǺǮȀǳǾǶǮǹȉ.х
ǝǾǼǱǾǮǺǺǻȉǳхǽǾǼǲȁǸȀȉхǽǼǲǲǳǾǴǶǰǮȌȀхǺǻǼǱǼȍǲǳǾǻȉǳ,хǺǻǼǱǼǽǾǼȄǳǿǿǼǾǻȉǳхǶхǾǮǿǽǾǳǲǳǹǳǻǻȉǳх
ǰȉȅǶǿǹǶȀǳǹȊǻȉǳхǸǼǺǽǹǳǸǿȉ,хȅȀǼхǽǼǵǰǼǹȍǳȀхǵǻǮȅǶȀǳǹȊǻǼхȁǺǳǻȊȆǶȀȊхǰǾǳǺȍхǺǼǲǳǹǶǾǼǰǮǻǶȍхǶхǾǮǵǾǮǯǼȀǸǶхǞЭǡх
ȁǿȀǾǼǷǿȀǰ.
Дǹя ǽǼǹȁȅǳǻǶя ǯǼǹǳǳ ǽǼǲǾǼǯǻǼǷ ǶǻȂǼǾǺǮȄǶǶ Ǽ ǟАǝǞ Agilent ǽǼǿǳȀǶȀǳ ǿȀǾǮǻǶȄȁ
www.agilent.com/find/eesof

ǏǳǿǽǹǮȀǻȉǳхǰǾǳǺǳǻǻȉǳхǹǶȄǳǻǵǶǶ
ǒǹȍхǽǼǹȁȅǳǻǶȍхǯǳǿǽǹǮȀǻǼǷхǼǵǻǮǸǼǺǶȀǳǹȊǻǼǷх30-ǲǻǳǰǻǼǷхǰǳǾǿǶǶхэǻǳǼǱǾǮǻǶȅǳǻǻǼǷхǽǼхȂȁǻǸȄǶǼǻǮǹȊǻǼǿȀǶюх
ǻǳǼǯȃǼǲǶǺǼхǵǮǽǼǹǻǶȀȊхǮǻǸǳȀȁхǻǮхǻǮȆǳǺхǿǮǷȀǳ
ADS: www.agilent.com/find/eesof-ads-latest-downloads

EMPro: www.agilent.com/find/eesof-empro-latest-downloads

SystemVue: www.agilent.com/find/eesof-systemvue-latest-downloads

Genesys: www.agilent.com/find/eesof-genesys-latest-downloads

IC-CAP: www.agilent.com/find/eesof-iccap-latest-downloads

GoldenGate: www.agilent.com/find/eesof-goldengate-latest-downloads

ǜǯȁȅǳǻǶǳхǶхȀǳȃǻǶȅǳǿǸǮяхǽǼǲǲǳǾǴǸǮ
AgilentхEEsofхEDAхǽǾǳǲǹǮǱǮǳȀхǼǯȆǶǾǻȉǷхǽǳǾǳȅǳǻȊхȁȅǳǯǻȉȃхǸȁǾǿǼǰ,хǮхȀǮǸǴǳхǰǶǲǳǼǲǳǺǼǻǿȀǾǮȄǶǶх
(www.youtube.com/user/AgilentEEsof), ǼǯȁȅǮȌȇǶǳхǽǾǶǺǳǻǳǻǶȌхǟǎǝǞхAgilentхǰхȆǶǾǼǸǼǺхǿǽǳǸȀǾǳх
ǽǾǶǹǼǴǳǻǶǷ.хǘǾǼǺǳхȀǼǱǼ,хǽǾǼǱǾǮǺǺǮхǼǯȁȅǳǻǶȍхǺǼǴǳȀхǯȉȀȊхǽǼǿȀǾǼǳǻǮхǰхǿǼǼȀǰǳȀǿȀǰǶǶхǿхȀǾǳǯǼǰǮǻǶȍǺхǶх
ǽǼǴǳǹǮǻǶȍǺхǵǮǸǮǵȅǶǸǮх(ǿǽǳȄǶǮǹǶǵǶǾǼǰǮǻǻȉǳхǶǻǲǶǰǶǲȁǮǹȊǻȉǳхǸȁǾǿȉ). ǜǯȁȅǳǻǶǳхǰǳǲȁȀхǼǽȉȀǻȉǳх
ǽǾǼǳǸȀǶǾǼǰȇǶǸǶ,хǸǼȀǼǾȉǳхȂǼǸȁǿǶǾȁȌȀǿȍхǻǮхȀǼǻǸǼǿȀȍȃхǾǮǯǼȀȉхǽǾǼǱǾǮǺǺǻǼǱǼхǼǯǳǿǽǳȅǳǻǶȍхǶхǽǾǶǺǳǾǮȃх
ǽǾǼǳǸȀǶǾǼǰǮǻǶȍ,хǮхȀǮǸǴǳхǼȃǰǮȀȉǰǮȌȀхǻǮȅǮǹȊǻȉǷхǶхǾǮǿȆǶǾǳǻǻȉǷхǸȁǾǿхǽǼхǽǾǼǳǸȀǶǾǼǰǮǻǶȌхǐǥ/ǟǐǥхǿȃǳǺхǶх
ǿǶǿȀǳǺ.
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