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

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

ɂɡɞɚɬɟɥɶɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ 

ɇɨɦɟɪ ɩɭɛɥɢɤɚɰɢɢ: B2980-90010 
ɑɟɬɜɟɪɬɨɟ ɢɡɞɚɧɢɟ, ɦɚɪɬ 2016 ɝ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɥɢɰɟɧɡɢɢ 

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

Ⱦɟɤɥɚɪɚɰɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ 

Ⱦɟɤɥɚɪɚɰɢɸ ɫɨɨɬɜɟɬɫɬɜɢɹ ɞɥɹ ɷɬɨɝɨ ɩɪɢɛɨɪɚ ɢ ɞɪɭɝɢɯ ɩɪɢɛɨɪɨɜ Keysight ɦɨɠɧɨ ɡɚɝɪɭɡɢɬɶ ɫ ɧɚɲɟɝɨ 
ɫɚɣɬɚ http://www.keysight.com/go/conformity. ȼɵ ɦɨɠɟɬɟ ɜɟɫɬɢ ɩɨɢɫɤ ɧɨ ɧɨɦɟɪɭ ɩɪɢɛɨɪɚ, ɱɬɨɛɵ ɧɚɣɬɢ 
ɧɨɜɟɣɲɭɸ Ⱦɟɤɥɚɪɚɰɢɸ ɫɨɨɬɜɟɬɫɬɜɢɹ. 

Ƚɚɪɚɧɬɢɹ 

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

Ʌɢɰɟɧɡɢɨɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɑɚɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɷɬɨɝɨ ɢɡɞɟɥɢɹ ɥɢɰɟɧɡɢɪɭɟɬɫɹ ɧɚ ɭɫɥɨɜɢɹɯ ɞɨɫɬɭɩɧɨɣ ɞɥɹ ɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ ɥɢɰɟɧɡɢɢ General Public License Version 2 ("GPLv2"). Ɍɟɤɫɬ ɥɢɰɟɧɡɢɢ ɢ ɤɨɞ ɢɫɬɨɱɧɢɤɚ 
ɦɨɠɧɨ ɧɚɣɬɢ ɧɚ ɧɚɲɟɦ ɫɚɣɬɟ: www.keysight.com/find/GPLV2. 

ɇɨɜɟɣɲɚɹ ɢɧɮɨɪɦɚɰɢɹ 

ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɧɨɜɟɣɲɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ, ɷɥɟɤɬɪɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, 
ɫɩɟɰɢɮɢɤɚɰɢɹɯ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɟ, ɜɵ ɦɨɠɟɬɟ ɡɚɣɬɢ ɧɚ ɧɚɲ ɫɚɣɬ www.keysight.com ɢ ɜɜɟɫɬɢ 
ɧɨɦɟɪ ɢɡɞɟɥɢɹ ɜ ɩɨɥɟ Search ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɬɪɚɧɢɰɵ. 
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ɋɨɤɪɚɳɟɧɢɹ ɢ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ 

aA ɚɬɬɨɚɦɩɟɪ (ɚȺ); 1 ɚȺ = 10
-18

 Ⱥ 

Ⱥɋ ɩɟɪɟɦɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 
ADC ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ (Ⱥɐɉ) 

ARB ɫɢɝɧɚɥ ɫɩɟɰɢɚɥɶɧɨɣ (ɩɪɨɢɡɜɨɥɶɧɨɣ) ɮɨɪɦɵ 

BIN ɞɜɨɢɱɧɵɣ ɮɨɪɦɚɬ 
BNC ɛɚɣɨɧɟɬɧɵɣ ɤɨɚɤɫɢɚɥɶɧɵɣ ɫɨɟɞɢɧɢɬɟɥɶ 
CPU ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ 

CSV ɡɧɚɱɟɧɢɹ, ɪɚɡɞɟɥɹɟɦɵɟ ɡɚɩɹɬɨɣ (ɮɨɪɦɚɬ ɞɚɧɧɵɯ) 
DC ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ 
DEC ɞɟɫɹɬɢɱɧɵɣ ɮɨɪɦɚɬ 
DHCP ɩɪɨɬɨɤɨɥ ɞɢɧɚɦɢɱɟɫɤɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɯɨɫɬɚ 

DIO ɰɢɮɪɨɜɨɣ ɜɜɨɞ-ɜɵɜɨɞ 

DNS ɫɥɭɠɛɚ ɢɦɟɧ ɞɨɦɟɧɨɜ 

DUT ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ (ɢɡɦɟɪɟɧɢɣ) 

EN ɟɜɪɨɩɟɣɫɤɢɣ ɫɬɚɧɞɚɪɬ 
EOT ɤɨɧɟɰ ɢɫɩɵɬɚɧɢɹ (ɫɢɝɧɚɥ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ) 

fA ɮɟɦɬɨɚɦɩɟɪ (ɮȺ); 1 ɮȺ = 10
-15

 Ⱥ 

fC ɮɟɦɬɨɤɭɥɨɧ (ɮɄɥ); 1 ɮɄɥ = 10
-15

 Ʉɥ 

GΩ ɝɢɝɚɨɦ (ȽɈɦ); 1 ȽɈɦ = 10
9
 Ɉɦ 

GND ɡɟɦɥɹ, ɨɛɳɢɣ ɩɪɨɜɨɞ 

GPIB ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɢɧɬɟɪɮɟɣɫɧɚɹ ɲɢɧɚ 

GPIO ɜɜɨɞ-ɜɵɜɨɞ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ 

IEC Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɚɹ ɤɨɦɢɫɫɢɹ (ɆЭɄ) 

I/O ɜɜɨɞ-ɜɵɜɨɞ (ɞɚɧɧɵɯ) 
ks ɤɢɥɨɫɟɤɭɧɞɚ (ɤɫ); 1 ɤɫ = 1000 ɫ 
LAN ɥɨɤɚɥɶɧɚɹ ɫɟɬɶ 
LXI ɪɚɫɲɢɪɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ LAN 

nC ɧɚɧɨɤɭɥɨɧ (ɧɄɥ); 1 ɧɄɥ = 10
-9

 Ʉɥ 

pC ɩɢɤɨɤɭɥɨɧ (ɩɄɥ): 1 ɩɄɥ = 10
-12

 Ʉɥ 

PLC ɩɟɪɢɨɞ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɊΩ ɩɟɬɚɨɦ (ɉɈɦ); 1 ɉɈɦ = 10
15

 Ɉɦ 

R/W ɫɱɢɬɵɜɚɧɢɟ-ɡɚɩɢɫɶ (ɞɚɧɧɵɯ) 
SCPI ɫɬɚɧɞɚɪɬɧɵɟ ɤɨɦɚɧɞɵ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɩɪɢɛɨɪɨɜ 
SMT ɬɟɯɧɨɥɨɝɢɹ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɦɨɧɬɚɠɚ 

SOT ɧɚɱɚɥɨ ɢɫɩɵɬɚɧɢɹ (ɫɢɝɧɚɥ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ) 

ɌΩ ɬɟɪɚɨɦ (ɌɈɦ); 1 ɌɈɦ = 10
12

 Ɉɦ 

USB ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɲɢɧɚ 

VISA ɚɪɯɢɬɟɤɬɭɪɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜɢɪɬɭɚɥɶɧɵɯ ɩɪɢɛɨɪɨɜ 
VS  ɢɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ 

WINS ɫɥɭɠɛɚ ɢɦɟɧ Internet ɞɥɹ Windows 

ZC ɤɨɪɪɟɤɰɢɹ ɧɭɥɹ (ɜɧɭɬɪɟɧɧɹɹ) 
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Ɉɛɳɢɟ ɭɤɚɡɚɧɢɹ 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 Keysight 
Technologies ɧɟ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɩɨɫɥɟɞɫɬɜɢɹ ɧɟɫɨɛɥɸɞɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɷɬɢɯ ɦɟɪ ɩɪɟ-
ɞɨɫɬɨɪɨɠɧɨɫɬɢ. 

ɉɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɥɢɬɢɣ-ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ ɫɨɛɥɸɞɚɣɬɟ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ, ɨɩɢ-
ɫɚɧɧɵɟ ɜ ɪɚɡɞɟɥɟ 6.3. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɤ ɢɡɞɟɥɢɸ ɦɨɠɟɬ ɩɨɫɬɚɜɥɹɬɶɫɹ ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ ɢɥɢ ɜ ɩɟɱɚɬɧɨɦ ɜɢɞɟ. 
ɉɟɱɚɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɹɜɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ (ɧɟɨɛɹɡɚɬɟɥɶɧɨɣ) ɞɥɹ ɦɧɨɝɢɯ ɢɡɞɟɥɢɣ. Ɍɟɯɧɢɱɟ-
ɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɦɨɠɧɨ ɬɚɤɠɟ ɧɚɣɬɢ ɧɚ ɧɚɲɟɦ ɫɚɣɬɟ. Ɂɚɣɞɢɬɟ ɧɚ ɫɚɣɬ www.keysight.com ɢ ɜɜɟɞɢɬɟ 
ɧɨɦɟɪ ɦɨɞɟɥɢ ɢɡɞɟɥɢɹ ɜ ɩɨɥɟ Search ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɬɪɚɧɢɰɵ. 

      ɉɊɂɆȿɑȺɇɂȿ        

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

• Эɬɨɬ ɩɪɢɛɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɩɨɦɟɳɟɧɢɢ. 

• Эɬɨɬ ɩɪɢɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɚɬɟɝɨɪɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ II ɞɥɹ ɫɟɬɟɜɨɝɨ ɜɜɨɞɚ ɢ ɤɚɬɟɝɨɪɢɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ I ɞɥɹ ɜɯɨɞɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɝɧɟɡɞ, ɚ ɬɚɤɠɟ ɤɚɬɟɝɨɪɢɢ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ II 
ɫɨɝɥɚɫɧɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɬɚɧɞɚɪɬɚ IEC 61010-1. 

• ȿɫɥɢ ɧɚ ɩɪɢɛɨɪ ɧɚɧɟɫɟɧɚ ɦɚɪɤɢɪɨɜɤɚ CAT I (ɤɚɬɟɝɨɪɢɹ ɢɡɦɟɪɟɧɢɣ I ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ IEC) ɢɥɢ ɧɟ 
ɧɚɧɟɫɟɧɚ ɦɚɪɤɢɪɨɜɤɚ ɤɚɬɟɝɨɪɢɢ ɢɡɦɟɪɟɧɢɣ, ɬɨ ɧɚ ɟɝɨ ɝɧɟɡɞɚ ɧɟɥɶɡɹ ɩɨɞɚɜɚɬɶ ɫɟɬɟɜɨɟ ɧɚɩɪɹɠɟɧɢɟ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

Ʉɨɝɞɚ ɡɚɦɤɧɭɬ ɤɨɧɬɚɤɬɧɵɣ ɜɵɜɨɞ Interlock, ɧɚ ɜɵɫɨɤɨɩɨɬɟɧɰɢɚɥɶɧɨɦ ɝɧɟɡɞɟ High ɦɨɠɟɬ ɩɨɹɜ-
ɥɹɬɶɫɹ ɨɩɚɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɩɥɨɬɶ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɛɨɪɚ. Ɋɚɡɦɵɤɚɣɬɟ ɜɵ-
ɜɨɞ Interlock, ɤɨɝɞɚ ɝɧɟɡɞɨ High ɞɨɫɬɭɩɧɨ ɞɥɹ ɩɪɢɤɨɫɧɨɜɟɧɢɹ. Ɍɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɝɧɟɡɞɚɯ ɛɭ-
ɞɟɬ ɨɝɪɚɧɢɱɢɜɚɬɶɫɹ ɭɪɨɜɧɟɦ ± 21 ȼ. 

ɇɟ ɩɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɟɣ ɛɥɨɤɢɪɨɜɤɢ (Interlock) ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɜɵɯɨɞ-
ɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɨ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ. ɉɨɤɚ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɧɚ 
ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɝɧɟɡɞɟ ɢɦɟɟɬɫɹ ɨɩɚɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫ ɜɵɯɨɞɚ ɢɥɢ ɨɫɬɚɬɨɱɧɵɣ ɡɚɪɹɞ. 

 ɉɪɟɞɭɩɪɟɠɞɟɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɨɩɚɫɧɵɯ ɩɪɨɰɟɞɭɪ 

ɋɨɛɥɸɞɚɣɬɟ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɭɤɚɡɚɧɢɹ, ɨɞɢɧ ɢɡ ɩɪɢɦɟɪɨɜ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧ ɜɵɲɟ. Ɉɩɢɫɚɧɧɵɟ 
ɜ ɞɚɧɧɨɦ Ɋɭɤɨɜɨɞɫɬɜɟ ɩɪɨɰɟɞɭɪɵ ɨɛɟɪɟɝɚɸɬ ɜɚɫ ɨɬ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɨɩɚɫɧɨɫɬɢ. ɋɨɛɥɸɞɚɣɬɟ ɢɧɫɬ-
ɪɭɤɰɢɢ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɭɤɚɡɚɧɢɹɯ. 

 ɉɟɪɟɞ ɩɨɞɚɱɟɣ ɩɢɬɚɧɢɹ 

ɉɪɨɜɟɪɶɬɟ ɫɨɛɥɸɞɟɧɢɟ ɜɫɟɯ ɦɟɪ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ. ȼɵɩɨɥɧɢɬɟ ɜɫɟ ɫɨɟɞɢɧɟɧɢɹ ɫ ɩɪɢɛɨɪɨɦ ɩɟɪɟɞ 
ɬɟɦ, ɤɚɤ ɩɨɞɚɜɚɬɶ ɩɢɬɚɧɢɟ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɦɚɪɤɢɪɨɜɤɢ ɩɪɢɛɨɪɚ, ɨɩɢɫɚɧɧɵɟ ɜ ɪɚɡɞɟɥɟ 
"ɋɢɦɜɨɥɵ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ". 

 Ɂɚɡɟɦɥɢɬɟ ɩɪɢɛɨɪ 

Эɬɨɬ ɩɪɢɛɨɪ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɛɟɡɨɩɚɫɧɨɫɬɢ 1. ɑɬɨɛɵ ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ, ɫɥɟɞɭɟɬ ɡɚɡɟɦɥɢɬɶ ɲɚɫɫɢ ɢ ɤɨɠɭɯ ɩɪɢɛɨɪɚ. Ƚɧɟɡɞɨ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɫɟɬɟɜɨ-
ɝɨ ɤɚɛɟɥɹ ɢ ɫɚɦ ɫɟɬɟɜɨɣ ɤɚɛɟɥɶ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ Ɇɟɠɞɭɧɚɪɨɞ-
ɧɨɣ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɤɨɦɢɫɫɢɢ (IEC). 

ȿɫɥɢ ɞɥɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɫɬɪɨɟɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ, ɩɪɢɫɨɟɞɢɧɢɬɟ ɤ ɨɛ-
ɳɟɣ ɰɟɩɢ ɡɚɡɟɦɥɟɧɢɹ ɲɚɫɫɢ ɩɪɢɛɨɪɚ ɱɟɪɟɡ ɤɥɟɦɦɭ ɡɚɡɟɦɥɟɧɢɹ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɥɶ-
ɡɭɣɬɟɫɶ ɩɪɨɜɨɞɨɦ ɡɚɡɟɦɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɩɪɢɥɚɝɚɟɬɫɹ ɤ ɩɪɢɛɨɪɚɦ ȼ2983Ⱥ ɢ ȼ2987Ⱥ. 

 ɇɟ ɪɚɛɨɬɚɣɬɟ ɫ ɩɪɢɛɨɪɨɦ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɚɬɦɨɫɮɟɪɟ 

ɇɟ ɪɚɛɨɬɚɣɬɟ ɫ ɩɪɢɛɨɪɨɦ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɚɬɦɨɫɮɟɪɟ ɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɝɚɡɨɜ ɢɥɢ ɩɚɪɨɜ. ɉɪɢɦɟ-
ɧɟɧɢɟ ɥɸɛɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɢɛɨɪɚ ɜ ɬɚɤɨɣ ɫɪɟɞɟ ɫɨɡɞɚɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ ɭɝɪɨɡɭ ɛɟɡɨɩɚɫɧɨɫɬɢ. 



 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 9 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

 ɇɟ ɫɧɢɦɚɣɬɟ ɤɨɠɭɯ ɩɪɢɛɨɪɚ 

ȼɧɭɬɪɢ ɩɪɢɛɨɪɚ ɧɟɬ ɱɚɫɬɟɣ, ɬɪɟɛɭɸɳɢɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɨɩɟɪɚɬɨɪɚ.. Ɂɚɦɟ-
ɧɭ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɜɧɭɬɪɟɧɧɢɟ ɪɟɝɭɥɢɪɨɜɤɢ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɣ ɩɟɪɫɨ-
ɧɚɥ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ. ɇɟ ɫɧɢɦɚɣɬɟ ɤɪɵɲɤɢ ɩɪɢɛɨɪɚ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 
ɬɨɤɨɦ. 

 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 
ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ. Ɉɬɩɪɚɜɥɹɣɬɟ ɧɟɢɫɩɪɚɜɧɵɟ ɩɪɢɛɨɪɵ ɜ 
ɫɟɪɜɢɫɧɵɣ ɰɟɧɬɪ ɤɨɦɩɚɧɢɢ Keysight Technologies ɞɥɹ ɪɟɦɨɧɬɚ ɢɥɢ ɪɟɝɭɥɢɪɨɜɤɢ. Эɬɨ ɨɛɟɫɩɟɱɢɬ 
ɩɨɞɞɟɪɠɚɧɢɟ ɢɯ ɜ ɛɟɡɨɩɚɫɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

 ɉɨɥɶɡɭɣɬɟɫɶ ɬɨɥɶɤɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɹɦɢ 

ɋɩɟɰɢɚɥɶɧɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɨɬɜɟɱɚɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɨɩɪɟɞɟɥɟɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɞɥɹ ɩɪɢ-
ɦɟɧɟɧɢɹ ɩɪɢɛɨɪɚ. ɉɨ ɫɨɨɛɪɚɠɟɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɶɡɭɣɬɟɫɶ ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɹɦɢ, 
ɤɚɛɟɥɹɦɢ, ɚɞɚɩɬɟɪɚɦɢ ɢ ɬ.ɩ. 

ɋɢɦɜɨɥɵ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɇɢɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɦɜɨɥɨɜ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɧɚɧɟɫɟɧɵ ɧɚ ɩɪɢɛɨɪ ɢɥɢ 
ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

 ɉɨɫɬɨɹɧɧɵɣ ɬɨɤ 

 ɉɟɪɟɦɟɧɧɵɣ ɬɨɤ 

 
Ʉɥɟɦɦɚ ɡɚɡɟɦɥɟɧɢɹ 

 

Ʉɥɟɦɦɚ ɩɪɨɜɨɞɚ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ. ɋɥɭɠɢɬ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 
ɬɨɤɨɦ ɜ ɫɥɭɱɚɟ ɧɟɩɨɥɚɞɤɢ. Эɬɚ ɤɥɟɦɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɟɞɢɧɟɧɚ ɫ ɡɟɦɥɟɣ ɩɟɪɟɞ ɧɚɱɚɥɨɦ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
Ʉɥɟɦɦɚ ɪɚɦɵ ɢɥɢ ɲɚɫɫɢ. ɋɨɟɞɢɧɟɧɢɟ ɫ ɪɚɦɨɣ (ɲɚɫɫɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɦɟɸɳɟɝɨ ɨɝɨɥɟɧɧɵɟ 
(ɧɟɡɚɳɢɳɟɧɧɵɟ) ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

 
Ʉɨɧɬɚɤɬɧɵɣ ɜɵɜɨɞ ɩɪɢ ɩɨɬɟɧɰɢɚɥɟ ɡɟɦɥɢ 

 
ȼɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ 

 
ȼɵɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ 

 

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

 Ʉɧɨɩɤɚ ɛɢɫɬɚɛɢɥɶɧɨɝɨ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɭɬɨɩɥɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

 
Ʉɧɨɩɤɚ ɛɢɫɬɚɛɢɥɶɧɨɝɨ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɜɵɫɬɭɩɚɸɳɟɦ ɩɨɥɨɠɟɧɢɢ. 

 

ɉɪɟɞɨɫɬɟɪɟɠɟɧɢɟ: ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. ɇɟ ɩɪɢɤɚɫɚɣɬɟɫɶ ɤ ɜɵɜɨɞɚɦ, 
ɨɛɨɡɧɚɱɟɧɧɵɦ ɷɬɢɦ ɫɢɦɜɨɥɨɦ, ɤɨɝɞɚ ɜɤɥɸɱɟɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

 

ɉɪɟɞɨɫɬɟɪɟɠɟɧɢɟ: ɝɨɪɹɱɚɹ ɩɨɜɟɪɯɧɨɫɬɶ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɨɠɨɝɨɜ ɧɟ ɬɪɨɝɚɣɬɟ ɪɭɤɚɦɢ. 

 

ɉɪɟɞɨɫɬɟɪɟɠɟɧɢɟ. Эɬɨɬ ɫɢɦɜɨɥ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɪɚɳɟɧɢɹ ɤ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨ-
ɤɭɦɟɧɬɚɰɢɢ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɦɚɪɤɢɪɭɟɬɫɹ ɷɬɢɦ ɫɢɦɜɨɥɨɦ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɨɛɪɚ-
ɬɢɬɶɫɹ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ Ɋɭɤɨɜɨɞɫɬɜɭ. 



 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 10 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɭɤɚɡɚɧɢɹ 

   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. 

  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. 

ɇɨɪɦɚɬɢɜɧɚɹ ɦɚɪɤɢɪɨɜɤɚ 

 

Эɬɨɬ ɫɢɦɜɨɥ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɪɚɳɟɧɢɹ ɤ ɢɧɫɬɪɭɤɰɢɢ ɞɥɹ ɨɩɟɪɚɬɨɪɚ, 
ɩɪɟɠɞɟ ɱɟɦ ɩɪɨɞɨɥɠɚɬɶ ɨɩɟɪɚɰɢɸ. 

 
Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ 

CAT I Ʉɚɬɟɝɨɪɢɹ ɢɡɦɟɪɟɧɢɣ I ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɤɨ-
ɦɢɫɫɢɢ (IEC). 

 

Ɇɚɪɤɢɪɨɜɤɚ ɋȿ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɞɚɧɧɨɟ ɢɡɞɟɥɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɨɮɢɰɢɚɥɶɧɵɯ ɟɜɪɨɩɟɣɫɤɢɯ Ⱦɢɪɟɤɬɢɜ. 

 

 
ɋɢɦɜɨɥ ɢɫɩɵɬɚɧɢɣ ɧɚ ɩɪɢɝɨɞɧɨɫɬɶ ɤ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɸ 

 

 
Эɬɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɚɹ ɬɨɪɝɨɜɚɹ ɦɚɪɤɚ Ʉɚɧɚɞɫɤɨɣ ɚɫɫɨɰɢɚɰɢɢ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ. 

 

cURus – ɫɢɦɜɨɥ ɚɬɬɟɫɬɚɰɢɢ Ʌɚɛɨɪɚɬɨɪɢɢ ɢɫɩɵɬɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ (UL) ɞɥɹ ɤɚɧɚɞ-
ɫɤɨɝɨ ɢ ɚɦɟɪɢɤɚɧɫɤɨɝɨ ɪɵɧɤɚ 

 

Эɬɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɚɹ ɬɨɪɝɨɜɚɹ ɦɚɪɤɚ Ⱥɜɫɬɪɚɥɢɣɫɤɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɤɨɧɬɪɨɥɸ ɡɚ 
ɫɩɟɤɬɪɨɦ. Эɬɨ ɨɡɧɚɱɚɟɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɩɨɥɨɠɟɧɢɹɦɢ ɚɜɫɬɪɚɥɢɣɫɤɨɝɨ ɫɬɚɧɞɚɪɬɚ ɩɨ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɜ ɬɟɪɦɢɧɚɯ Ɂɚɤɨɧɚ ɨ ɪɚɞɢɨɫɜɹɡɢ 

ICES-NMB-001 Эɬɚ ɦɚɪɤɢɪɨɜɤɚ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɞɚɧɧɵɣ ɩɪɢɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɤɚɧɚɞɫɤɨɝɨ ɫɬɚɧɞɚɪɬɚ ICES-001. 

 
Эɬɨ ɫɢɦɜɨɥ ɝɪɭɩɩɵ 1, ɤɥɚɫɫɚ Ⱥ ɢɡɞɟɥɢɣ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɩɪɨɦɵɲɥɟɧɧɨɦɭ, ɧɚɭɱɧɨɦɭ 
ɢ ɦɟɞɢɰɢɧɫɤɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ (CISPR 11). 

 

Ʉɨɪɟɣɫɤɚɹ ɦɚɪɤɢɪɨɜɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ. 

 

Ɂɚɤɨɧ ɄɇɊ ɨɛ ɨɝɪɚɧɢɱɟɧɢɢ ɩɪɢɦɟɧɟɧɢɹ ɨɩɚɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ –  
ɷɬɢɤɟɬɤɚ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɯ ɢɡɞɟɥɢɣ. 

 

Ɂɚɤɨɧ ɄɇɊ ɨɛ ɨɝɪɚɧɢɱɟɧɢɢ ɩɪɢɦɟɧɟɧɢɹ ɨɩɚɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ –  
ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɣ ɩɟɪɢɨɞ ɩɪɢɦɟɧɟɧɢɹ 40 ɥɟɬ. 

 

 
Ɇɚɪɤɢɪɨɜɤɚ ɄɇɊ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɡɞɟɥɢɣ 

 



 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 11 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

 

 

Ɇɚɪɤɢɪɨɜɤɚ ɄɇɊ ɭɩɚɤɨɜɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɛɭɦɚɠɧɨɣ ɨɫɧɨɜɟ;  
ɤɚɪɬɨɧ ɢ ɝɨɮɪɢɪɨɜɚɧɧɵɣ ɤɚɪɬɨɧ. 

 

 
Ʉɨɞɢɪɨɜɚɧɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

 
Ɍɚɣɜɚɧɶɫɤɚɹ ɦɚɪɤɢɪɨɜɤɚ ɩɨɜɬɨɪɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɦɚɬɟɪɢɚɥɨɜ 

 

Ɇɚɪɤɢɪɨɜɤɚ RBRC (Ʉɨɪɩɨɪɚɰɢɹ ɩɨ ɭɬɢɥɢɡɚɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ).  
Ⱦɥɹ Ʉɚɧɚɞɵ ɢ ɋɒȺ. ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɭɬɢɥɢɡɚɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 
ɛɚɬɚɪɟɢ, ɨɛɪɚɬɢɬɟɫɶ ɩɨ ɬɟɥɟɮɨɧɭ 1-800-822-8837. 

 

 
Ɇɚɪɤɢɪɨɜɤɚ Ɏɟɞɟɪɚɥɶɧɨɣ ɤɨɦɢɫɫɢɢ ɫɜɹɡɢ (FCC), ɋɒȺ 

 

Ɇɚɪɤɢɪɨɜɤɚ ɩɨɜɬɨɪɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ: 
ɫɢɦɜɨɥ ɥɟɧɬɵ Ɇɟɛɢɭɫɚ ɢ ɯɢɦɢɱɟɫɤɢɟ ɫɢɦɜɨɥɵ, əɩɨɧɢɹ 

 

Ɇɚɪɤɢɪɨɜɤɚ PSE (ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɥɟɤɬɪɨɩɪɢɛɨɪɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ), əɩɨɧɢɹ 

ɋɨɨɬɜɟɬɫɬɜɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ ɎɊȽ ɩɨ ɨɝɪɚɧɢɱɟɧɢɸ ɭɪɨɜɧɹ ɲɭɦɚ 

ɇɚɫɬɨɹɳɢɦ ɡɚɹɜɥɹɟɬɫɹ, ɱɬɨ ɞɚɧɧɨɟ ɢɡɞɟɥɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɎɊȽ ɩɨ 
ɨɝɪɚɧɢɱɟɧɢɸ ɲɭɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɉɨɫɬɚɧɨɜɥɟɧɢɟ -3.GSGV). 

 Ⱦɟɤɥɚɪɚɰɢɹ ɢɡɝɨɬɨɜɢɬɟɥɹ 

ɍɪɨɜɟɧɶ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɲɭɦɚ Lpa < 70 ɞȻ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ DIN 45635 T.19 (ISO 7779). 



 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 12 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Эɥɟɤɬɪɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ 

 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɢɬɚɧɢɹ 

Эɬɨɬ ɩɪɢɛɨɪ ɦɨɠɟɬ ɜɵɜɨɞɢɬɶ ɜɵɫɨɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɡɧɚɱɢɬɟɥɶɧɵɣ ɬɨɤ. ɋɥɟɞɢɬɟ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɧɚ-
ɝɪɭɡɤɚ ɢɥɢ ɨɛɴɟɤɬ ɢɫɩɵɬɚɧɢɣ ɛɵɥɢ ɜ ɫɨɫɬɨɹɧɢɢ ɛɟɡɨɩɚɫɧɨ ɜɵɞɟɪɠɢɜɚɬɶ ɜɵɯɨɞɧɨɣ ɬɨɤ ɢ ɜɵɯɨɞɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢɦɢɬɟ ɦɟɪɵ ɤ ɬɨɦɭ, ɱɬɨɛɵ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ ɦɨɝɥɢ ɛɟɡɨɩɚɫɧɨ 
ɜɵɞɟɪɠɢɜɚɬɶ ɨɠɢɞɚɟɦɵɣ ɬɨɤ ɢ ɨɛɥɚɞɚɥɢ ɞɨɫɬɚɬɨɱɧɨɣ ɢɡɨɥɹɰɢɟɣ ɞɥɹ ɨɠɢɞɚɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

ȼɵɯɨɞɵ ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɩɪɢɫɨɟɞɢɧɹɬɶ ɬɚɤ, ɱɬɨɛɵ ɨɧɢ ɢɦɟɥɢ ɩɥɚɜɚɸɳɢɣ ɩɨɬɟɧɰɢɚɥ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɡɟɦɥɢ. ɍ ɜɵɯɨɞɧɵɯ ɝɧɟɡɞ ɩɪɢɛɨɪɚ ɢ ɭ ɝɧɟɡɞɚ ɫɨɟɞɢɧɟɧɢɹ ɫ ɲɚɫɫɢ ɢɦɟɟɬɫɹ ɦɚɪɤɢɪɨɜɤɚ ɬɪɟɛɨɜɚɧɢɣ 
ɤ ɢɡɨɥɹɰɢɢ ɢ ɞɨɩɭɫɬɢɦɨɝɨ ɩɥɚɜɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɩɪɢɤɨɫɧɨɜɟɧɢɟ ɤ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɦ ɜɵɜɨɞɚɦ ɫ ɩɥɚɜɚɸɳɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɫɨɡɞɚɟɬ ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɛɫɬɜɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɶɡɭɣɬɟɫɶ ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɦɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɹɦɢ. 

 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ 

Ɇɭɥɶɬɢɦɟɬɪɵ ɢ ɞɪɭɝɢɟ ɩɪɢɛɨɪɵ, ɫɩɨɫɨɛɧɵɟ ɢɡɦɟɪɹɬɶ ɜɵɫɨɤɢɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɢ, ɞɨɥɠɧɵ ɫɨɨɬ-
ɜɟɬɫɬɜɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɜɢɞɭ ɯɚɪɚɤɬɟɪɚ ɰɟɩɟɣ, ɤ ɤɨɬɨɪɵɦ ɨɧɢ ɦɨ-
ɝɭɬ ɛɵɬɶ ɩɪɢɫɨɟɞɢɧɟɧɵ. Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɷɬɢɯ ɩɪɢɛɨɪɨɜ ɜɵ ɞɨɥɠɧɵ ɩɪɢɧɹɬɶ ɜɨ ɜɧɢ-
ɦɚɧɢɟ ɦɚɪɤɢɪɨɜɤɭ ɭ ɜɯɨɞɧɵɯ ɝɧɟɡɞ ɩɪɢɛɨɪɚ, ɨɛɨɡɧɚɱɚɸɳɭɸ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɧɚ-
ɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ, ɚ ɬɚɤɠɟ ɤɚɬɟɝɨɪɢɸ ɢɡɦɟɪɟɧɢɣ ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ IEC. 

 ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ 

Ɇɭɥɶɬɢɦɟɬɪɵ Keysight ɢ ɞɪɭɝɢɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɫɨɞɟɪɠɚɬ ɡɚɳɢɬɧɵɟ ɫɯɟɦɵ, ɩɪɟɞɨɬɜɪɚ-
ɳɚɸɳɢɟ ɩɨɜɪɟɠɞɟɧɢɟ ɩɪɢɛɨɪɚ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɡɚɳɢɬɭ ɨɩɟɪɚɬɨɪɚ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 
ɬɨɤɨɦ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɧɟ ɩɪɟɜɵɲɚɸɬɫɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɚ ɧɟ ɞɨɩɭɫɤɚɣɬɟ ɩɪɟɜɵɲɟɧɢɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɡɧɚɱɟɧɢɣ, ɭɤɚɡɚɧɧɵɯ ɧɚ ɜɯɨɞɧɵɯ ɝɧɟɡɞɚɯ. 

 Ƚɧɟɡɞɚ Voltage Source ɭ ɩɪɢɛɨɪɨɜ Keysight B2985A ɢ B2987A 

ɉɪɢɛɨɪɵ B2985A ɢ B2987A ɦɨɝɭɬ ɜɵɜɨɞɢɬɶ ɩɨɫɬɨɹɧɧɨɟ ɧɚ-
ɩɪɹɠɟɧɢɟ ɞɨ 1050 ȼ ɦɟɠɞɭ ɝɧɟɡɞɚɦɢ High ɢ Low. Ɇɚɪɤɢɪɨɜ-
ɤɚ ɧɚɩɪɹɠɟɧɢɹ ɦɟɠɞɭ ɝɧɟɡɞɨɦ ɡɚɡɟɦɥɟɧɢɹ ɢ ɝɧɟɡɞɚɦɢ 
Low/Common ɭɤɚɡɵɜɚɟɬ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ. 

 

 Ɉɩɚɫɧɨɟ ɜɵɫɨɤɨɟ ɧɚɩɪɹɠɟɧɢɟ 

ɉɪɢɛɨɪɵ Keysight B2985A ɢ B2987A ɦɨɝɭɬ ɜɵɜɨɞɢɬɶ ɨɩɚɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɞɨ ± 1050 ȼ) ɦɟɠɞɭ ɝɧɟɡɞɚ-
ɦɢ High ɢ Low. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɪɢɛɨ-
ɪɚɦɢ ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɭɤɚɡɚɧɢɹ. 

 ɉɪɢɦɟɧɹɣɬɟ ɬɪɟɯɩɪɨɜɨɞɧɨɣ ɫɟɬɟɜɨɣ ɲɧɭɪ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɪɢɛɨɪɚ ɤ ɫɟɬɟɜɨɣ ɪɨɡɟɬɤɟ ɫ ɡɚɳɢɬ-
ɧɵɦ ɤɨɧɬɚɤɬɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɡɚɡɟɦɥɟɧɢɟ ɩɪɢɛɨɪɚ. 

 ɉɨɞɝɨɬɨɜɶɬɟ ɷɤɪɚɧɢɪɨɜɚɧɧɭɸ ɤɨɪɨɛɤɭ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɡɚɤɪɵɜɚɬɶ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɤ ɨɛɴɟɤɬɭ ɢɫɩɵ-
ɬɚɧɢɣ. Эɬɚ ɤɨɪɨɛɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɰɟɩɶɸ ɛɥɨɤɢɪɨɜɤɢ, ɤɨɬɨɪɚɹ ɪɚɡɦɵɤɚɟɬɫɹ ɩɪɢ ɨɬɤɪɵ-
ɜɚɧɢɢ ɞɜɟɪɰɵ. 

 ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɢɡɦɟɪɟɧɢɣ ɩɪɢɫɨɟɞɢɧɢɬɟ ɰɟɩɶ ɛɥɨɤɢɪɨɜɤɢ ɤ ɤɨɧɬɚɤɬɧɨɦɭ ɜɵɜɨɞɭ ɛɥɨɤɢɪɨɜɤɢ 
(Interlock) ɩɪɢɛɨɪɚ. 

 ɉɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɟɪɹɣɬɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɰɟɩɢ ɛɥɨɤɢɪɨɜɤɢ. 

 ɉɟɪɟɞ ɬɟɦ, ɤɚɤ ɩɪɢɤɚɫɚɬɶɫɹ ɤ ɫɨɟɞɢɧɟɧɢɹɦ ɝɧɟɡɞ High/Low, ɜɵɤɥɸɱɢɬɟ ɩɪɢɛɨɪ ɢ ɪɚɡɪɹɞɢɬɟ ɜɫɟ 
ɤɨɧɞɟɧɫɚɬɨɪɵ ɜ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɬɪɚɤɬɟ. ȿɫɥɢ ɜɵ ɧɟ ɜɵɤɥɸɱɚɟɬɟ ɩɪɢɛɨɪ, ɬɨ ɜɵɩɨɥɧɢɬɟ ɜɫɟ ɨɩɟɪɚ-
ɰɢɢ ɩɨ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɧɢɠɟ ɩɭɧɤɬɚɦ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɚ. 

 ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɜɵɤɥɸɱɚɬɟɥɹ On/Off Voltage Source, ɱɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ, ɢ 
ɭɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɩɨɝɚɫɥɚ ɩɨɞɫɜɟɬɤɚ ɷɬɨɣ ɤɧɨɩɤɢ. 

 ɍɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɧɟ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

 Ɉɬɤɪɨɣɬɟ ɞɜɟɪɰɭ ɷɤɪɚɧɢɪɭɸɳɟɣ ɤɨɪɨɛɤɢ (ɩɪɢ ɷɬɨɦ ɪɚɡɦɵɤɚɟɬɫɹ ɰɟɩɶ ɛɥɨɤɢɪɨɜɤɢ). 

 Ɋɚɡɪɹɞɢɬɟ ɤɨɧɞɟɧɫɚɬɨɪɵ, ɟɫɥɢ ɤ ɩɪɢɛɨɪɭ ɩɪɢɫɨɟɞɢɧɟɧɚ ɟɦɤɨɫɬɶ. 
 ɉɪɟɞɭɩɪɟɞɢɬɟ ɨɛ ɨɩɚɫɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚɯɨɞɹɳɢɯɫɹ ɜɛɥɢɡɢ ɩɪɢɛɨɪɚ ɫɨɬɪɭɞɧɢɤɨɜ. 



 

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 13 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ɍɬɢɥɢɡɚɰɢɹ ɢ ɥɢɤɜɢɞɚɰɢɹ ɢɡɞɟɥɢɣ 

Ⱦɢɪɟɤɬɢɜɚ 2002/96/ȿɋ ɩɨ ɨɛɪɚɳɟɧɢɸ ɫ ɨɬɯɨɞɚɦɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɧɧɨɝɨ  
ɨɛɨɪɭɞɨɜɚɧɢɹ (WEEE) 

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

Ʉɚɬɟɝɨɪɢɹ ɢɡɞɟɥɢɹ: 
ɋɨɝɥɚɫɧɨ ɉɪɢɥɨɠɟɧɢɸ 1 ɤ Ⱦɢɪɟɤɬɢɜɟ WEEE, ɷɬɨ ɢɡɞɟɥɢɟ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɤɚɤ "ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢ-
ɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ". Ʉ ɧɟɦɭ ɩɪɢɤɪɟɩɥɟɧɚ ɫɥɟɞɭɸɳɚɹ ɷɬɢɤɟɬɤɚ: 

 

ɇɟ ɜɵɛɪɚɫɵɜɚɬɶ ɜɦɟɫɬɟ ɫ ɛɵɬɨɜɵɦ ɦɭɫɨɪɨɦ! 

Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɨɬɫɥɭɠɢɜɲɢɯ ɢɡɞɟɥɢɣ ɨɛɪɚɳɚɣɬɟɫɶ ɜ ɦɟɫɬɧɨɟ ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɨ ɤɨɦɩɚ-
ɧɢɢ Keysight Technologies. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɧɚ ɧɚɲ ɫɚɣɬ: 
http://about.keysight.com/en/companyinfo/environment/ 

ɂɧɮɨɪɦɚɰɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɩɟɪɯɥɨɪɚɬɚ 

ɂɡɞɟɥɢɹ, ɫɨɞɟɪɠɚɳɢɟ ɩɟɪɯɥɨɪɚɬ, ɬɪɟɛɭɸɬ ɨɫɨɛɨɝɨ ɨɛɪɚɳɟɧɢɹ. ɉɨɫɟɬɢɬɟ ɫɥɟɞɭɸɳɢɣ ɫɚɣɬ: 
 http://www.dtsc.ca.gov/hazardouswaste/perchlorate/ 

Ȼɚɬɚɪɟɹ ɩɨɞɞɟɪɠɤɢ ɜɫɬɪɨɟɧɧɵɯ ɱɚɫɨɜ ɢɥɢ ɩɭɝɨɜɢɱɧɵɣ ɷɥɟɦɟɧɬ ɩɢɬɚɧɢɹ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɩɟɪɯɥɨɪɚɬ. 
Эɬɨɬ ɦɚɬɟɪɢɚɥ ɬɪɟɛɭɟɬ ɨɫɨɛɨɝɨ ɨɛɪɚɳɟɧɢɹ ɩɪɢ ɭɬɢɥɢɡɚɰɢɢ ɢɥɢ ɥɢɤɜɢɞɚɰɢɢ ɜ ɲɬɚɬɟ Ʉɚɥɢɮɨɪɧɢɹ. 

ɋɨɞɟɪɠɚɧɢɟ ɞɚɧɧɨɝɨ Ɋɭɤɨɜɨɞɫɬɜɚ 

Ⱦɚɧɧɨɟ Ɋɭɤɨɜɨɞɫɬɜɨ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɨɩɢɫɵɜɚɟɬ ɨɩɟɪɚɰɢɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɭɫɬɚɧɨɜɤɭ ɢ ɮɭɧɤ-
ɰɢɢ ɩɪɢɛɨɪɨɜ Keysight Technologies ɫɟɪɢɢ ȼ2980. Эɬɨɬ ɞɨɤɭɦɟɧɬ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɝɥɚɜɵ. 

 Ƚɥɚɜɚ 1 "ȼɜɟɞɟɧɢɟ" 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɨ ɨɛɳɟɟ ɨɩɢɫɚɧɢɟ ɩɪɢɛɨɪɨɜ ɫɟɪɢɢ ȼ2980, ɚ ɬɚɤɠɟ ɨɩɢɫɚɧɵ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 
ɢ ɨɩɰɢɢ ɷɬɢɯ ɩɪɢɛɨɪɨɜ. 

 Ƚɥɚɜɚ 2 "ɍɫɬɚɧɨɜɤɚ" 

Эɬɚ ɝɥɚɜɚ ɫɨɞɟɪɠɢɬ ɭɤɚɡɚɧɢɹ ɩɨ ɭɫɬɚɧɨɜɤɟ ɩɪɢɛɨɪɚ ɫɟɪɢɢ ȼ2980. 

• Ƚɥɚɜɚ 3 "Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ" 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧɨ ɤɚɤ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɢɛɨɪɨɜ ɫɟɪɢɢ ȼ2980. 

 Ƚɥɚɜɚ 4 "Ɏɭɧɤɰɢɢ ɤɥɚɜɢɲ ɢ ɞɢɫɩɥɟɹ" 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɫɨɞɟɪɠɢɬɫɹ ɫɩɪɚɜɨɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɪɝɚɧɚɯ ɭɩɪɚɜɥɟɧɢɹ (ɤɥɚɜɢɲɚɯ) ɧɚ ɩɟɪɟɞɧɟɣ 
ɩɚɧɟɥɢ ɢ ɝɪɚɮɢɱɟɫɤɨɦ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɦ ɢɧɬɟɪɮɟɣɫɟ. 

 Ƚɥɚɜɚ 5 "ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɮɭɧɤɰɢɣ" 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧ ɪɹɞ ɮɭɧɤɰɢɣ ɢ ɧɚɱɚɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɨɜ ɫɟɪɢɢ ȼ2980. 

• Ƚɥɚɜɚ 6 "Ɋɚɛɨɬɚ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ" 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɫɨɞɟɪɠɚɬɫɹ ɭɤɚɡɚɧɢɹ ɩɨ ɭɫɬɚɧɨɜɤɟ ɢ ɩɪɢɦɟɧɟɧɢɸ ɥɢɬɢɣ-ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚ-
ɪɟɢ, ɚ ɬɚɤɠɟ ɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɪɚɯ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ. Эɬɚ ɝɥɚɜɚ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɢɛɨɪɚɦ ȼ2983Ⱥ 
ɢ ȼ2987Ⱥ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɛɨɪɨɜ ɫɟɪɢɢ B2980 ɩɪɢɜɟɞɟɧɵ ɜ Ȼɸɥɥɟɬɟɧɟ ɬɟɯɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ (Data Sheet). 
ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɧɨɜɟɣɲɢɣ Ȼɸɥɥɟɬɟɧɶ ɬɟɯɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɡɚɣɞɢɬɟ ɧɚ ɫɚɣɬ www.keysight.com/find/b2980a ɢ 
ɳɟɥɤɧɢɬɟ "Technical Support" ɢ "Specifications". 

      ɉɊɂɆȿɑȺɇɂȿ        

ɂɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧɚ ɛɟɡ ɭɜɟɞɨɦɥɟɧɢɹ ɜɜɢɞɭ ɛɭɞɭɳɟɝɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɢɛɨɪɨɜ. 

Ɋɟɚɥɶɧɨɟ ɷɤɪɚɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɭ ɩɪɢɛɨɪɨɜ ɫɟɪɢɢ B2980 ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɤɚɡɚɧɧɨɝɨ ɜ ɞɚɧ-
ɧɨɦ Ɋɭɤɨɜɨɞɫɬɜɟ. 
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1  ȼɜɟɞɟɧɢɟ 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɣ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɢɛɨɪɨɜ Keysight ɫɟɪɢɢ B2980. 
Эɬɚ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɚɯ: 

1.1 ɉɪɢɛɨɪɵ Keysight ɫɟɪɢɢ ȼ2980 ......................................................................................................... 14 

1.2 ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ ................................................................................................................................ 15 

1.3 Ɂɚɞɧɹɹ ɩɚɧɟɥɶ .................................................................................................................................... 27 

1.4 ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɞɪɚɣɜɟɪɵ ........................................................................................... 30 

1.5 ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ............................................................................................................. 31 

1.6 ɉɪɢɧɚɞɥɟɠɧɨɫɬɢ ................................................................................................................................. 31 

1.1 ɉɪɢɛɨɪɵ Keysight ɫɟɪɢɢ ȼ2980 

ȼ ɫɨɫɬɚɜ ɫɟɪɢɢ ȼ2980 ɜɯɨɞɹɬ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɩɪɢɛɨɪɵ. ȼ ɬɚɛɥɢɰɟ 1-1 ɨɬɪɚɠɟɧɵ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ 
ɦɨɞɟɥɹɦɢ. 

• Ɏɟɦɬɨ-ɩɢɤɨɚɦɩɟɪɦɟɬɪ ȼ2981Ⱥ 

• Ɏɟɦɬɨ-ɩɢɤɨɚɦɩɟɪɦɟɬɪ ȼ2983Ⱥ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ 

 ɂɡɦɟɪɢɬɟɥɶ ɫɜɟɪɯɦɚɥɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫ ɚɬɬɨɚɦɩɟɪɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ 

• Эɥɟɤɬɪɨɦɟɬɪ-ɩɟɬɚɨɦɦɟɬɪ ȼ2985Ⱥ 

• Эɥɟɤɬɪɨɦɟɬɪ-ɩɟɬɚɨɦɦɟɬɪ ȼ2987Ⱥ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ 

 ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɩɪɢɛɨɪ, ɤɨɬɨɪɵɣ ɩɨɞɞɟɪɠɢɜɚɟɬ ɮɭɧɤɰɢɢ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, 
ɜɨɥɶɬɦɟɬɪɚ, ɚɦɩɟɪɦɟɬɪɚ, ɷɥɟɤɬɪɨɦɟɬɪɚ ɢ ɢɡɦɟɪɢɬɟɥɹ ɜɵɫɨɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. Эɬɨɬ ɩɪɢɛɨɪ ɜɵ-
ɩɨɥɧɹɟɬ ɬɚɤɠɟ ɜɵɜɨɞ ɪɚɡɜɟɪɬɤɢ ɧɚɩɪɹɠɟɧɢɹ, ɜɵɜɨɞ ɫɢɝɧɚɥɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ, ɚ 
ɬɚɤɠɟ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ. 

ɉɪɢɛɨɪɵ ȼ2983Ⱥ ɢ ȼ2987Ⱥ ɫɨɞɟɪɠɚɬ ɜɫɬɪɨɟɧɧɭɸ ɥɢɬɢɣ-ɢɨɧɧɭɸ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ. ɉɪɢɦɟɧɟ-
ɧɢɟ ɚɜɬɨɧɨɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɷɥɟɤɬɪɨɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɨɡɜɨɥɹɟɬ ɜɵ-
ɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɧɢɡɤɨɦ ɭɪɨɜɧɟ ɜɧɟɲɧɢɯ ɩɨɦɟɯ. 
ɉɪɢɛɨɪɵ ɫɟɪɢɢ ȼ2980 ɢɦɟɸɬ ɠɢɞɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɞɢɫɩɥɟɣ, ɤɥɚɜɢɲɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢ ɩɨɜɨ-
ɪɨɬɧɭɸ ɪɭɱɤɭ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ. Ɉɧɢ ɩɨɞɞɟɪɠɢɜɚɸɬ ɬɚɤɢɟ ɮɭɧɤɰɢɢ, ɤɚɤ ɞɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ, ɛɭɮɟɪ 
ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ, ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɢ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ. 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɧɟɲɧɟɝɨ ɤɨɦɩɶɸɬɟɪɚ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟ-
ɧɟɧɢɟ ɤɨɦɚɧɞ SCPI (ɫɬɚɧɞɚɪɬɧɵɟ ɤɨɦɚɧɞɵ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɩɪɢɛɨɪɨɜ). 
ɉɪɢɛɨɪɵ ɫɟɪɢɢ ȼ2980 ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɬɚɧɞɚɪɬɭ LXI (LAN eXtended Interface Core). 

Ɍɚɛɥɢɰɚ 1-1 ɉɪɢɛɨɪɵ Keysight ɫɟɪɢɢ ȼ2980 

ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɮɭɧɤɰɢɹ (ɦɚɤɫ. ɡɧɚɱɟɧɢɟ) Ɇɨɞɟɥɶ ɉɢɬɚɧɢɟ ɨɬ  
ɚɤɤ. ɛɚɬɚɪɟɢ Ɍɨɤ ɇɚɩɪɹɠɟɧɢɟ Ɂɚɪɹɞ ɋɨɩɪɨɬɢɜɥɟɧɢɟ 

ɂɫɬɨɱɧɢɤ  
ɧɚɩɪɹɠɟɧɢɹ  

(ɦɚɤɫ. ɡɧɚɱɟɧɢɟ)

ȼ2981Ⱥ ɧɟɬ 
ȼ2983Ⱥ ɞɚ 

ɧɟɬ ɧɟɬ ɧɟɬ ɧɟɬ 

ȼ2985Ⱥ ɧɟɬ 
ȼ2987Ⱥ ɞɚ 

± 21 ɦȺ 

± 21 ȼ ± 2,1 ɦɤɄɥ 1000 ɉɈɦ 
1) 

± 1050 ȼ 

1) Эɬɨ ɥɢɲɶ ɫɩɪɚɜɨɱɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɪɟɠɢɦɚ ɪɭɱɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ. 
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1.2 ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ Keysight ɫɟɪɢɢ ȼ2980. 

 
 

 ȼɵɤɥɸɱɚɬɟɥɶ ɩɢɬɚɧɢɹ  

ɋɥɭɠɢɬ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ. Ʉɨɝɞɚ ɜɤɥɸɱɟɧɨ ɩɢɬɚɧɢɟ, ɫɜɟɬɢɬɫɹ ɡɟɥɟɧɵɦ ɫɜɟɬɨ-
ɞɢɨɞ ɩɨɞ ɜɵɤɥɸɱɚɬɟɥɟɦ. ɉɨɫɥɟ ɧɨɪɦɚɥɶɧɨɣ ɧɚɱɚɥɶɧɨɣ ɡɚɝɪɭɡɤɢ ɩɪɢɛɨɪɚ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ 
ɢɡɨɛɪɚɠɟɧɢɟ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ. ɍ ɩɪɢɛɨɪɨɜ ȼ2983Ⱥ ɢ ȼ2987Ⱥ ɫɜɟɬɨɞɢɨɞ ɫɜɟɬɢɬɫɹ ɨɪɚɧɠɟɜɵɦ, ɤɨ-
ɝɞɚ ɜɵɤɥɸɱɚɬɟɥɶ ɭɫɬɚɧɨɜɥɟɧ ɜ ɫɨɫɬɨɹɧɢɟ ȼЫɄɅ. ɢ ɡɚɪɹɠɚɟɬɫɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ. 

  
 

• Ʉɥɚɜɢɲɚ Single 

ɋɥɭɠɢɬ ɞɥɹ ɡɚɩɭɫɤɚ ɨɞɧɨɤɪɚɬɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɷɬɚ 
ɤɥɚɜɢɲɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɩɭɫɤɚ ɜɵɜɨɞɚ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ ɢ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ ɢɥɢ ɞɥɹ 
ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ. Ʉɨɝɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɜɬɨ-
ɪɹɸɳɟɟɫɹ ɢɡɦɟɪɟɧɢɟ, ɧɚɠɚɬɢɟ ɷɬɨɣ ɤɥɚɜɢɲɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɟɝɨ ɢ ɡɚɩɭɫɤɚɟɬ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟ-
ɧɢɟ. Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɪɟɠɢɦɚɯ ɨɬɨɛɪɚɠɟɧɢɹ Meter, Graph, Histogram ɢɥɢ Roll. 

Ʉɨɝɞɚ ɡɚɩɭɫɤɚɟɬɫɹ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ, ɬɨ ɛɭɮɟɪ ɞɚɧɧɵɯ ɨɱɢɳɚɟɬɫɹ ɢ ɫɨɯɪɚɧɹɟɬ ɩɨɫɥɟɞɧɢɣ 
ɪɟɡɭɥɶɬɚɬ ɨɞɧɨɤɪɚɬɧɨɝɨ ɢɡɦɟɪɟɧɢɹ (ɦɚɤɫɢɦɭɦ 100000 ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ). ɋɨɞɟɪɠɚɧɢɟ ɛɭɮɟɪɚ 
ɞɚɧɧɵɯ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Measure Result. 
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        ɍɄȺɁȺɇɂȿ         

ȿɫɥɢ ɢɡɦɟɪɟɧɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚɞɥɟɠɚɳɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɪɶɬɟ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ. Ⱦɨɥɠɟɧ 
ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɧɚ AUTO ɬɢɩ ɡɚɩɭɫɤɚ ɢɥɢ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɚɜɢɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ 
(Count) – ɫɦ. ɨɩɢɫɚɧɢɟ "ɋɭɛɩɚɧɟɥɶTrigger Setup" ɧɚ ɫɬɪ. 98. 
 

• Ʉɥɚɜɢɲɚ Run/Stop 

ɋɥɭɠɢɬ ɞɥɹ ɡɚɩɭɫɤɚ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɢɡɦɟɪɟɧɢɣ. Ʉɨɝɞɚ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɜɬɨɪɹɸɳɢɟɫɹ ɢɡɦɟɪɟɧɢɹ, 
ɧɚɠɚɬɢɟ ɷɬɨɣ ɤɥɚɜɢɲɢ ɜɵɡɵɜɚɟɬ ɨɫɬɚɧɨɜɤɭ ɢɡɦɟɪɟɧɢɣ. Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɪɟ-
ɠɢɦɚɯ ɨɬɨɛɪɚɠɟɧɢɹ Meter, Histogram ɢɥɢ Roll. 

Ʉɨɝɞɚ ɡɚɩɭɫɤɚɟɬɫɹ ɩɨɜɬɨɪɹɸɳɟɟɫɹ ɢɡɦɟɪɟɧɢɟ, ɬɨ ɛɭɮɟɪ ɞɚɧɧɵɯ ɨɱɢɳɚɟɬɫɹ ɢ ɫɨɯɪɚɧɹɟɬ ɩɨɫɥɟɞɧɢɣ 
ɪɟɡɭɥɶɬɚɬ ɩɨɜɬɨɪɹɸɳɟɝɨɫɹ ɢɡɦɟɪɟɧɢɹ (ɦɚɤɫɢɦɭɦ 100000 ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ). ɋɨɞɟɪɠɚɧɢɟ ɛɭɮɟɪɚ 
ɞɚɧɧɵɯ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Measure Result. 

 ɋɨɟɞɢɧɢɬɟɥɶ USB-A 

ɋɥɭɠɢɬ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ USB-ɧɚɤɨɩɢɬɟɥɹ. ɉɨɫɥɟ ɨɬɫɨɟɞɢɧɟɧɢɹ USB-ɧɚɤɨɩɢɬɟɥɹ ɫɥɟɞɭɟɬ ɩɨɞɨ-
ɠɞɚɬɶ 10 ɫɟɤɭɧɞ, ɩɪɟɠɞɟ ɱɟɦ ɩɪɢɫɨɟɞɢɧɹɬɶ ɷɬɨɬ ɢɥɢ ɞɪɭɝɨɣ USB-ɧɚɤɨɩɢɬɟɥɶ. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ȼɵɤɥɸɱɟɧɢɟ ɩɪɢɛɨɪɚ ɜ ɬɨɬ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɨɧ ɨɛɪɚɳɚɟɬɫɹ ɤ ɩɚɦɹɬɢ USB, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ 
ɭɫɬɪɨɣɫɬɜɚ. 

• ɀɢɞɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɞɢɫɩɥɟɣ 

Ɍɨɧɤɨɩɥɟɧɨɱɧɵɣ ɰɜɟɬɧɨɣ ɞɢɫɩɥɟɣ ɪɚɡɦɟɪɨɦ 4,3". Ɂɞɟɫɶ ɨɬɨɛɪɚɠɚɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ-
ɛɨɪɚ, ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ, ɢɧɞɢɤɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɢ ɬ.ɩ. ɂɧɞɢɤɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ 
ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ. ɂɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɢɧɞɢɤɚɬɨɪɵ: 

 
 
 

 
 
 
 

• Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

Эɬɨ ɲɟɫɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨɞ ɞɢɫɩɥɟɟɦ. Ɉɧɢ ɧɚɡɧɚɱɚɸɬɫɹ ɷɤɪɚɧɧɵɦ 
ɤɥɚɜɢɲɚɦ SPEED, RANGE, Zoom, Clear, Apps, System Menu ɢ ɬ.ɞ. ɇɚɡɧɚɱɟɧɢɟ ɷɤɪɚɧɧɵɯ ɤɥɚɜɢɲ 
ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ (Meter, Graph, Histogram ɢɥɢ Roll). 

• ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ 

Эɬɨ ɩɹɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɜɢɲ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɭ ɩɪɚɜɨɣ ɤɪɨɦɤɢ ɞɢɫɩɥɟɹ. Ɉɧɢ ɧɚɡɧɚɱɚɸɬɫɹ ɷɤ-
ɪɚɧɧɵɦ ɤɥɚɜɢɲɚɦ, ɤɨɬɨɪɵɟ ɩɨɦɨɝɚɸɬ ɜɚɦ ɜ ɢɡɦɟɧɟɧɢɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. ɇɚɡɧɚɱɟɧɢɟ 
ɷɤɪɚɧɧɵɯ ɤɥɚɜɢɲ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ ɢ ɩɨɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɫɨɫɬɨɹɧɢɢ EDIT 
(ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ). 

• Ʉɥɚɜɢɲɚ View 

ɋɥɭɠɢɬ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚɡɧɚɱɟɧɢɹ ɷɤɪɚɧɧɵɯ ɤɥɚɜɢɲ ɞɥɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

∗ Эɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ, ɞɨɫɬɭɩɧɵɟ ɞɥɹ ɬɟɤɭɳɟɝɨ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ 

∗ Эɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɜɵɛɨɪɚ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ 

ɂɦɟɸɬɫɹ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ, ɩɨɤɚɡɚɧɧɵɟ ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɟ. ɇɚɠɦɢɬɟ ɨɞɧɭ ɢɡ ɧɢɯ, ɱɬɨɛɵ ɜɵ-
ɛɪɚɬɶ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɡɚɩɭɫɤ 

ȼɵɫɨɤɨɟ  
ɧɚɩɪɹɠɟɧɢɟ 

ɂɧɞɢɤɚɬɨɪ  
ɫɨɫɬɨɹɧɢɹ LXI LAN Ɉɲɢɛɤɚ 

Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ 
ɭɩɪɚɜɥɟɧɢɟ 

Ɋɟɠɢɦ  
ɨɬɨɛɪɚɠɟɧɢɹ 1/G/H/R 

MOVE/EDIT Ⱥɤɬɢɜɢɡɢɪɨɜɚɧ  
ɡɚɩɭɫɤ 

ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ  
ɩɥɚɜɚɸɳɢɣ/ɨɛɳɢɣ 

Ȼɥɨɤɢɪɨɜɤɚ  
ɤɥɚɜɢɲ 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɨɟ  
ɩɢɬɚɧɢɟ 

 

ȼɨɥɶɬɦɟɬɪ  
Guard/Common 
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 Ʉɥɚɜɢɲɚ Cancel/Local 

ɇɚɠɚɬɢɟɦ ɷɬɨɣ ɤɥɚɜɢɲɢ ɨɬɦɟɧɹɟɬɫɹ ɨɩɟɪɚɰɢɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɝɞɚ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ 
ɪɟɠɢɦɟ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ). Ʉɨɝɞɚ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢ-
ɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɬɨ ɧɚɠɚɬɢɟ ɷɬɨɣ ɤɥɚɜɢɲɢ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɤɥɸɱɟɧɢɸ ɜ ɪɟɠɢɦ ɥɨɤɚɥɶɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ. 

 ɉɨɜɨɪɨɬɧɚɹ ɪɭɱɤɚ 

Ʉɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ MOVE (ɢɦɟɟɬ ɫɢɧɢɣ ɰɜɟɬ), ɜɪɚɳɟɧɢɟ ɪɭɱɤɢ ɩɪɢɜɨɞɢɬ 
ɤ ɩɟɪɟɦɟɳɟɧɢɸ ɭɤɚɡɚɬɟɥɹ. ɇɚɠɚɬɢɟɦ ɪɭɱɤɢ ɮɢɤɫɢɪɭɟɬɫɹ ɩɨɡɢɰɢɹ ɭɤɚɡɚɬɟɥɹ; ɩɪɢ ɷɬɨɦ ɟɝɨ ɫɨɫɬɨɹ-
ɧɢɟ ɢɡɦɟɧɹɟɬɫɹ ɧɚ EDIT (ɢɧɞɢɤɚɰɢɹ ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ). Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣ-
ɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 1.2.1. 

Ʉɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT (ɢɦɟɟɬ ɡɟɥɟɧɵɣ ɰɜɟɬ), ɜɪɚɳɟɧɢɟ ɪɭɱɤɢ ɩɪɢɜɨɞɢɬ 
ɤ ɢɡɦɟɧɟɧɢɸ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ, ɜɵɞɟɥɟɧɧɨɝɨ ɭɤɚɡɚɬɟɥɟɦ. ɇɚɠɚɬɢɟɦ ɪɭɱɤɢ ɮɢɤɫɢɪɭɟɬɫɹ ɜɵ-
ɛɪɚɧɧɨɟ ɡɧɚɱɟɧɢɟ; ɩɪɢ ɷɬɨɦ ɫɨɫɬɨɹɧɢɟ ɭɤɚɡɚɬɟɥɹ ɢɡɦɟɧɹɟɬɫɹ ɧɚ MOVE (ɢɧɞɢɤɚɰɢɹ ɫɢɧɟɝɨ ɰɜɟɬɚ). 

• ɇɚɜɢɝɚɰɢɨɧɧɵɟ ɤɥɚɜɢɲɢ ɢɡɦɟɪɟɧɢɣ 

  

ɂɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ SPEED ɢ RANGE. Ɂɞɟɫɶ ɢɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɤɥɚɜɢɲɢ: 

Coarse Res Ƚɪɭɛɚɹ ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ. ɍɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɦɟɧɶɲɚɟɬ 
ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). 

Range + ɉɟɪɟɤɥɸɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɜɜɟɪɯ. 
[home] ɍɫɬɚɧɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO) ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ Normal. 

Range – ɉɟɪɟɤɥɸɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɜɧɢɡ. 
Fine Res Ɍɨɧɤɚɹ ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ. ɍɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɜɟɥɢɱɢɜɚɟɬ 

ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). 

• Ʉɥɚɜɢɲɚ Null 

ɋɥɭɠɢɬ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɮɭɧɤɰɢɢ ɧɚɱɚɥɶɧɨɝɨ ɨɛɧɭɥɟɧɢɹ (ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ). 
Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 5.3. 

• Ʉɥɚɜɢɲɚ Filter 

ȿɫɥɢ ɩɨɝɚɲɟɧ ɢɧɞɢɤɚɬɨɪ FILT, ɬɨ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ Filter ɨɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure 
Filter. ɇɚɠɚɬɢɟɦ ɈɄ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɹ 
ɮɢɥɶɬɪɚ; ɩɪɢ ɷɬɨɦ ɜɤɥɸɱɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT. 
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ȿɫɥɢ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT, ɬɨ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Filter ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɥɸɱɟɧɢɸ ɮɭɧɤɰɢɢ ɮɢɥɶɬ-
ɪɚ; ɩɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɢɧɞɢɤɚɬɨɪ FILT. 

• Ʉɥɚɜɢɲɚ Math 

ȿɫɥɢ ɩɨɝɚɲɟɧ ɢɧɞɢɤɚɬɨɪ MATH, ɬɨ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ Math ɨɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Math Ex-
pression. ɇɚɠɚɬɢɟɦ ɈɄ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤ-
ɰɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ; ɩɪɢ ɷɬɨɦ ɜɤɥɸɱɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ MATH. 

ȿɫɥɢ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ MATH, ɬɨ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ MATH ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɥɸɱɟɧɢɸ ɷɬɨɣ ɮɭɧɤɰɢɢ; 
ɩɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɢɧɞɢɤɚɬɨɪ MATH. 

• Ʉɥɚɜɢɲɢ Save ɢ Recall 

Эɬɢ ɤɥɚɜɢɲɢ ɫɥɭɠɚɬ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɨɜɚ ɢɡ ɩɚɦɹɬɢ  ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɢ ɭɫɬɚɧɨɜɤɢ 
ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɚ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɹɬɶ ɨɛɥɚɫɬɟɣ ɯɪɚɧɟɧɢɹ ɜɨ ɜɫɬɪɨɟɧɧɨɣ ɷɧɟɪ-
ɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ (NVRAM). 

ɉɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ Save ɢɥɢ Recall ɨɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ ɫɨɨɛɳɟɧɢɹ ɢ ɩɨɹɜɥɹɸɬɫɹ ɩɹɬɶ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɵɯ ɤɥɚɜɢɲ ɞɥɹ ɜɵɛɨɪɚ ɨɛɥɚɫɬɢ ɩɚɦɹɬɢ. Ɍɨɝɞɚ ɧɚɠɚɬɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ ɩɪɢɜɨɞɢɬ ɤ 
ɡɚɧɟɫɟɧɢɸ ɜ ɩɚɦɹɬɶ ɢɥɢ ɤ ɜɵɡɨɜɭ ɢɡ ɩɚɦɹɬɢ ɢɧɮɨɪɦɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɚ. 

Ʉɥɚɜɢɲɚ ɞɥɹ ɧɟɢɫɩɨɥɶɡɭɟɦɨɣ ɨɛɥɚɫɬɢ ɩɚɦɹɬɢ ɢɦɟɟɬ ɨɛɨɡɧɚɱɟɧɢɟ #n <Empty>. Ʉɥɚɜɢɲɚ ɞɥɹ ɢɫ-
ɩɨɥɶɡɭɟɦɨɣ ɨɛɥɚɫɬɢ ɩɚɦɹɬɢ ɢɦɟɟɬ ɨɛɨɡɧɚɱɟɧɢɟ #n HH:MM:SS (ɜɪɟɦɹ). Ɂɞɟɫɶ #n ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟ-

ɧɢɹ #1, #2. #3, #4 ɢ #5. 

      ɉɊɂɆȿɑȺɇɂȿ       Ʉɥɚɜɢɲɢ Save ɢ Recall ɤɚɤ ɤɥɚɜɢɲɢ  ɢ  

Ʉɥɚɜɢɲɟ Save ɧɚɡɧɚɱɟɧɚ ɬɚɤɠɟ ɮɭɧɤɰɢɹ ɤɥɚɜɢɲɢ . 

Ʉɥɚɜɢɲɟ Recall ɧɚɡɧɚɱɟɧɚ ɬɚɤɠɟ ɮɭɧɤɰɢɹ ɤɥɚɜɢɲɢ . 

ȿɫɥɢ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT (ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ) ɧɚ ɩɨɥɟ ɜɜɨɞɚ ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɨɝɨ ɡɧɚɱɟ-
ɧɢɹ (ɧɚɩɪɢɦɟɪ, ɧɚ ɩɨɥɟ Voltage Source ɢɥɢ File Name), ɬɨ ɷɬɢ ɤɥɚɜɢɲɢ ɞɟɣɫɬɜɭɸɬ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɟɤɥɸɱɚɬɟɥɹ 
ɭɤɚɡɚɬɟɥɹ ɩɨɥɹ ɧɚ ɭɤɚɡɚɬɟɥɶ ɫɢɦɜɨɥɚ. ɋ ɭɤɚɡɚɬɟɥɟɦ ɫɢɦɜɨɥɚ ɷɬɢ ɤɥɚɜɢɲɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɟɝɨ ɩɟɪɟɦɟɳɟ-
ɧɢɹ. 

ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɷɬɢɦɢ ɤɥɚɜɢɲɚɦɢ ɧɟɜɨɡɦɨɠɧɨ ɩɟɪɟɦɟɳɚɬɶ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ, ɤɨɝɞɚ ɨɧ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹ-
ɧɢɢ MOVE (ɫɢɧɟɝɨ ɰɜɟɬɚ). 

• ȼɵɤɥɸɱɚɬɟɥɶ ɚɦɩɟɪɦɟɬɪɚ 

  

ɋɥɭɠɢɬ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɚɦɩɟɪɦɟɬɪɚ. ȼ ɫɨɫɬɨɹɧɢɢ On ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɜɨɞ ɬɪɢɚɤɫɢ-
ɚɥɶɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ ɩɨɞɤɥɸɱɟɧ ɤ ɚɦɩɟɪɦɟɬɪɭ; ɩɪɢ ɷɬɨɦ ɜɵɤɥɸɱɚɬɟɥɶ ɩɨɞɫɜɟɱɢɜɚɟɬɫɹ ɡɟɥɟɧɵɦ. ȼ 
ɫɨɫɬɨɹɧɢɢ Off ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɜɨɞ ɫɨɟɞɢɧɟɧ ɫ ɝɧɟɡɞɨɦ Common; ɩɪɢ ɷɬɨɦ ɩɨɝɚɲɟɧɚ ɩɨɞɫɜɟɬɤɚ ɜɵ-
ɤɥɸɱɚɬɟɥɹ. ɇɚɠɚɬɢɟ ɜɵɤɥɸɱɚɬɟɥɹ On (ɡɟɥɟɧɵɣ) ɩɟɪɟɤɥɸɱɚɟɬ ɟɝɨ ɜ ɫɨɫɬɨɹɧɢɟ Off, ɞɚɠɟ ɟɫɥɢ ɩɪɢ-
ɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

• ȼɨɥɶɬɦɟɬɪ (ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

  

Ⱦɥɹ ɜɨɥɶɬɦɟɬɪɚ ɧɟɬ ɜɵɤɥɸɱɚɬɟɥɹ. ȼɨɥɶɬɦɟɬɪ ɡɚɞɟɣɫɬɜɨɜɚɧ ɜɫɟɝɞɚ. 

• ȼɵɤɥɸɱɚɬɟɥɶ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

  

ɋɥɭɠɢɬ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (Voltage Source). ȼ ɫɨɫɬɨɹɧɢɢ On ɜɵ-
ɫɨɤɨɩɨɬɟɧɰɢɚɥɶɧɨɟ ɝɧɟɡɞɨ (High) ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɫɨɟɞɢɧɟɧɨ ɫ ɢɫɬɨɱɧɢɤɨɦ ɧɚɩɪɹɠɟɧɢɹ; ɩɪɢ 
ɷɬɨɦ ɜɵɤɥɸɱɚɬɟɥɶ ɩɨɞɫɜɟɱɢɜɚɟɬɫɹ ɡɟɥɟɧɵɦ. 



Ⱦɦɛɝɛ 1: Ƚɝɠɟɠɨɣɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 19 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ȼ ɫɨɫɬɨɹɧɢɢ Off ɜɵɯɨɞɧɨɟ ɝɧɟɡɞɨ ɪɚɡɨɦɤɧɭɬɨ; ɩɪɢ ɷɬɨɦ ɩɨɝɚɲɟɧɚ ɩɨɞɫɜɟɬɤɚ ɷɬɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 
ɇɚɠɚɬɢɟ ɜɵɤɥɸɱɚɬɟɥɹ On (ɡɟɥɟɧɵɣ) ɩɟɪɟɤɥɸɱɚɟɬ ɟɝɨ ɜ ɫɨɫɬɨɹɧɢɟ ȼЫɄɅ., ɞɚɠɟ ɟɫɥɢ ɩɪɢɛɨɪ ɧɚɯɨ-
ɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

Эɬɨɬ ɜɵɤɥɸɱɚɬɟɥɶ ɩɨɞɫɜɟɱɢɜɚɟɬɫɹ ɤɪɚɫɧɵɦ, ɤɨɝɞɚ ɢɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ 
ɜɵɫɨɤɨɝɨ (ɛɨɥɟɟ ± 21 ȼ) ɧɚɩɪɹɠɟɧɢɹ. 

• ɂɧɞɢɤɚɬɨɪ ɭɪɨɜɧɹ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

  

ɍɤɚɡɵɜɚɟɬ ɭɪɨɜɟɧɶ ɡɚɪɹɞɚ ɜɫɬɪɨɟɧɧɨɣ ɥɢɬɢɣ-ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ.  

Ʉɨɝɞɚ ɜɵɤɥɸɱɚɬɟɥɶ ɩɢɬɚɧɢɹ  ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ȼЫɄɅ. ɢ ɡɚɪɹɠɚɟɬɫɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚ-
ɪɟɹ, ɫɜɟɬɨɞɢɨɞ ɩɨɞ ɜɵɤɥɸɱɚɬɟɥɟɦ ɫɜɟɬɢɬɫɹ ɨɪɚɧɠɟɜɵɦ. 

1.2.1 Ʉɚɤ ɩɨɥɶɡɨɜɚɬɶɫɹ ɭɤɚɡɚɬɟɥɟɦ ɩɨɥɹ 

ɉɨɥɶɡɭɣɬɟɫɶ ɭɤɚɡɚɬɟɥɟɦ ɩɨɥɹ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɩɨɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɷɤɪɚɧɟ. ɍɤɚɡɚɬɟɥɶ ɩɨɥɹ 
ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɫɨɫɬɨɹɧɢɹ. ɂɡɦɟɧɹɣɬɟ ɷɬɨ ɫɨɫɬɨɹɧɢɟ ɫɨɝɥɚɫɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɜɨ ɜɪɟɦɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɚ. Ɍɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɰɜɟɬɭ ɭɤɚɡɚɬɟɥɹ ɢ 
ɩɨ ɢɧɞɢɤɚɬɨɪɭ MOVE/EDIT ɧɚ ɞɢɫɩɥɟɟ (ɫɦ. ɪɢɫɭɧɨɤ ɧɚ ɫɬɪ. 16). 

ɋɨɫɬɨɹɧɢɟ MOVE ȼɵɞɟɥɹɟɬɫɹ ɫɢɧɢɦ ɰɜɟɬɨɦ. ȼɵ ɦɨɠɟɬɟ ɩɟɪɟɦɟɳɚɬɶ ɭɤɚɡɚɬɟɥɶ ɫ ɨɞɧɨɝɨ ɩɨɥɹ ɧɚ 
ɞɪɭɝɨɟ ɜɪɚɳɟɧɢɟɦ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

ɋɨɫɬɨɹɧɢɟ EDIT ȼɵɞɟɥɹɟɬɫɹ ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ. ȼɵ ɦɨɠɟɬɟ ɢɡɦɟɧɹɬɶ ɡɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɩɨɥɹ. 

1.2.2 Ʉɚɤ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɚ ɜ ɧɟɤɨɬɨɪɨɦ ɩɨɥɟ 

1. ȿɫɥɢ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT, ɧɚɠɦɢɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ. ɋɨɫɬɨɹɧɢɟ ɭɤɚɡɚɬɟ-
ɥɹ ɦɟɧɹɟɬɫɹ ɧɚ MOVE (ɫɢɧɢɣ). 

2. Ⱦɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɭɤɚɡɚɬɟɥɹ ɩɨɥɹ ɜɪɚɳɚɣɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ. 
3. ɉɨɦɟɫɬɢɬɟ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚ ɩɭɧɤɬ, ɩɨɞɥɟɠɚɳɢɣ ɢɡɦɟɧɟɧɢɸ, ɢ ɧɚɠɦɢɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ. ɋɨ-
ɫɬɨɹɧɢɟ ɭɤɚɡɚɬɟɥɹ ɦɟɧɹɟɬɫɹ ɧɚ EDIT (ɡɟɥɟɧɵɣ). 

4. ȼɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɜɪɚɳɟɧɢɟɦ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢɥɢ ɧɚɠɚɬɢɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚ-
ɜɢɲɢ ɥɢɛɨ ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɤɥɚɜɢɲɢ. ɑɬɨɛɵ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ 
ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ ɢɥɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ. Ɏɢɤɫɚɰɢɹ ɡɧɚɱɟɧɢɹ ɢɥɢ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Can-
cel/Local  ɢɡɦɟɧɹɟɬ ɫɨɫɬɨɹɧɢɟ ɭɤɚɡɚɬɟɥɹ ɧɚ MOVE (ɫɢɧɢɣ). 

 ȼ ɫɨɫɬɨɹɧɢɢ EDIT ɧɚ ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɨɦ ɩɨɥɟ ɜɜɨɞɚ (ɧɚɩɪɢɦɟɪ, Voltage Source ɢɥɢ File Name) 
ɞɨɫɬɭɩɟɧ ɭɤɚɡɚɬɟɥɶ ɫɢɦɜɨɥɚ. 

ɍɤɚɡɚɬɟɥɶ ɫɢɦɜɨɥɚ 

Ʉɨɝɞɚ ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɨɟ ɩɨɥɟ ɜɜɨɞɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT (ɬ.ɟ. ɜɵɞɟɥɟɧɵ ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ 
ɜɫɟ ɰɢɮɪɵ (ɪɚɡɪɹɞɵ) ɜ ɷɬɨɦ ɩɨɥɟ, ɬɨ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Save, Recall, Coarse Res ɢɥɢ Fine Res ɩɪɟ-
ɜɪɚɳɚɟɬ ɷɬɨɬ ɭɤɚɡɚɬɟɥɶ ɜ ɭɤɚɡɚɬɟɥɶ ɫɢɦɜɨɥɚ, ɤɨɬɨɪɵɣ ɜɵɞɟɥɹɟɬ ɬɨɥɶɤɨ ɨɞɧɭ ɰɢɮɪɭ (ɪɚɡɪɹɞ) ɜ ɩɨɥɟ 
ɜɜɨɞɚ. ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɞɨɩɭɫɤɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ. 

• ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Save, Recall, Coarse Res ɢɥɢ Fine Res ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɦɟɳɟɧɢɸ ɭɤɚɡɚɬɟɥɹ ɫɢɦ-
ɜɨɥɚ. 

• ȼɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢɥɢ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Range + ɥɢɛɨ Range – ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ 
ɡɧɚɱɟɧɢɹ. ɂɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɨɬ 9 ɞɨ 0 ɢɥɢ ɨɬ 0 ɞɨ 9 ɢɡɦɟɧɹɟɬ ɡɧɚɱɟɧɢɟ ɫɬɚɪɲɟɝɨ ɪɚɡɪɹɞɚ. 

• ȼɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢɥɢ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Range +/Range – ɧɚ ɞɟɰɢɦɚɥɶɧɨɣ ɬɨɱɤɟ ɩɪɢɜɨ-
ɞɢɬ ɤ ɩɟɪɟɦɟɳɟɧɢɸ ɞɟɰɢɦɚɥɶɧɨɣ ɬɨɱɤɢ, ɟɫɥɢ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ OFF ɨɛɧɨɜɥɟɧɢɟ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟ-
ɧɢ (ɫɦ. ɨɩɢɫɚɧɢɟ "ȼɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ)" ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ). 

Ʉɨɝɞɚ ɞɨɫɬɭɩɟɧ ɭɤɚɡɚɬɟɥɶ ɫɢɦɜɨɥɚ ɜ ɩɨɥɟ ɜɜɨɞɚ ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɨɝɨ ɡɧɚɱɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɜ ɩɨɥɟ 
File Name ɢɥɢ Variable Strings), ɧɚɞ ɷɬɢɦ ɩɨɥɟɦ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɩɚɧɟɥɶ, ɩɨɡɜɨ-
ɥɹɸɳɚɹ ɜɚɦ ɜɜɨɞɢɬɶ ɫɢɦɜɨɥ ɜ ɨɩɪɟɞɟɥɟɧɧɭɸ ɩɨɡɢɰɢɸ.  
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Эɬɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɩɚɧɟɥɶ ɨɬɫɭɬɫɬɜɭɟɬ ɞɥɹ ɬɚɤɢɯ ɩɨɥɟɣ ɜɜɨɞɚ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɤɚɤ Voltage 
Source ɢ Triggered Voltage Source. 

ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɤɥɚɜɢɲɢ Save, Recall, Coarse Res ɢɥɢ Fine Res ɧɟ ɦɨɝɭɬ ɩɟɪɟɦɟɳɚɬɶ ɭɤɚɡɚɬɟɥɶ 
ɩɨɥɹ, ɤɨɝɞɚ ɨɧ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ MOVE (ɫɢɧɢɣ). 

ȼɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

ȿɫɥɢ ɩɨɥɟ Voltage Source ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT, ɬɨ ɜɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢɡɦɟɧɹɟɬ ɩɨɤɚ-
ɡɚɧɢɟ ɢ ɨɛɧɨɜɥɹɟɬ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ. 

Ɉɞɧɚɤɨ ɟɫɥɢ ɢɦɟɟɬɫɹ ɭɤɚɡɚɬɟɥɶ ɫɢɦɜɨɥɚ, ɢɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȿɝɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɡɚɜɢɫɢɬ ɨɬ ɭɫɬɚɧɨɜɤɢ ɨɛɧɨɜɥɟɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. 

• Ɉɛɧɨɜɥɟɧɢɟ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ: ON 
ȼɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢɡɦɟɧɹɟɬ ɩɨɤɚɡɚɧɢɟ ɢ ɨɛɧɨɜɥɹɟɬ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɜ ɪɟ-
ɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ. ɉɪɢ ɷɬɨɦ ɧɟɜɨɡɦɨɠɧɨ ɩɟɪɟɦɟɳɚɬɶ ɞɟɰɢɦɚɥɶɧɭɸ ɬɨɱɤɭ ɫ ɩɨɦɨɳɶɸ 
ɭɤɚɡɚɬɟɥɹ ɫɢɦɜɨɥɚ. 

• Ɉɛɧɨɜɥɟɧɢɟ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ: OFF  
ȼɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɥɢɲɶ ɢɡɦɟɧɹɟɬ ɩɨɤɚɡɚɧɢɟ. ɍɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɤ 
ɜɵɯɨɞɭ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɧɚɠɚɬɢɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

ɍɫɬɚɧɨɜɤɭ ɨɛɧɨɜɥɟɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɹ Imme-
diate Voltage Update by Knob ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Display Preferences, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ System Menu > More… (1 of 2) > Display > Pref. 

1.2.3 Ʉɚɤ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ 

1. ȼɵɩɨɥɧɢɬɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ, ɤɚɤ ɷɬɨ ɨɩɢɫɚɧɨ ɜɵɲɟ ɜ 
ɩɨɞɪɚɡɞɟɥɟ 1.2.2. 

2. ɑɬɨɛɵ ɩɪɢɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɧɚɠɦɢɬɟ Apply. 

 ɑɬɨɛɵ ɩɪɢɦɟɧɢɬɶ ɜɫɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢ ɡɚɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ, ɧɚɠɦɢɬɟ ɈɄ. 

 ɑɬɨɛɵ ɨɬɦɟɧɢɬɶ ɢɡɦɟɧɟɧɢɟ ɭɫɬɚɧɨɜɤɢ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Cancel/Local ɜɦɟɫɬɨ ɤɥɚɜɢɲɢ Apply. 
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1.2.4 ɋɜɨɞɤɚ ɨɩɟɪɚɰɢɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 

ȼ ɬɚɛɥɢɰɚɯ 1-2 ÷ 1-9 ɩɪɢɜɟɞɟɧɚ ɫɜɨɞɤɚ ɨɩɟɪɚɰɢɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚ-
ɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɝɥɚɜɟ 4. 

Ɍɚɛɥɢɰɚ 1-2 Ȼɚɡɨɜɵɟ ɨɩɟɪɚɰɢɢ 

Ɂɚɞɚɱɚ ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ 

ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɩɪɢɛɨɪɚ ɫɟɪɢɢ ȼ2980 ȼɵɤɥɸɱɚɬɟɥɶ ɩɢɬɚɧɢɹ  

ɂɡɦɟɧɟɧɢɟ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ Ʉɥɚɜɢɲɚ View 

ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɚɦɩɟɪɦɟɬɪɚ ȼɵɤɥɸɱɚɬɟɥɶ On/Off ɚɦɩɟɪɦɟɬɪɚ 

Ɂɚɩɭɫɤ ɨɞɧɨɤɪɚɬɧɨɝɨ ɢɡɦɟɪɟɧɢɹ Ʉɥɚɜɢɲɚ Single 

Ɂɚɩɭɫɤ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɢɡɦɟɪɟɧɢɣ Ʉɥɚɜɢɲɚ Run/Stop 

Ɉɫɬɚɧɨɜɤɚ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɢɡɦɟɪɟɧɢɣ Ʉɥɚɜɢɲɚ Run/Stop ɢɥɢ ɤɥɚɜɢɲɚ Single 

ɋɨɯɪɚɧɟɧɢɟ ɩɨɥɧɨɝɨ ɧɚɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɚ  
ɜɨ ɜɫɬɪɨɟɧɧɨɣ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ 

Ʉɥɚɜɢɲɚ Save 

ȼɵɡɨɜ ɢɡ ɩɚɦɹɬɢ ɧɚɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɚ Ʉɥɚɜɢɲɚ Recall 

ȼɵɡɨɜ ɧɚ ɷɤɪɚɧ ɭɤɚɡɚɬɟɥɹ ɩɨɥɹ, ɟɫɥɢ ɨɧ ɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ȼɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ 

ɉɟɪɟɦɟɳɟɧɢɟ ɭɤɚɡɚɬɟɥɹ ɩɨɥɹ ȼɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ 

ɉɟɪɟɤɥɸɱɟɧɢɟ ɫɨɫɬɨɹɧɢɹ MOVE/EDIT ɜ ɩɨɥɟ ɜɜɨɞɚ ɇɚɠɚɬɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɜ ɩɨɥɟ ɜɜɨɞɚ 

ɉɟɪɟɤɥɸɱɟɧɢɟ ɭɤɚɡɚɬɟɥɹ ɩɨɥɹ ɧɚ ɭɤɚɡɚɬɟɥɶ ɫɢɦɜɨɥɚ ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Save, Recall, Coarse 
Res ɢɥɢ Fine Res, ɤɨɝɞɚ ɩɨɥɟ ɛɭɤɜɟɧɧɨ-
ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ 
EDIT. 

ɉɟɪɟɦɟɳɟɧɢɟ ɭɤɚɡɚɬɟɥɹ ɫɢɦɜɨɥɚ Ʉɥɚɜɢɲɚ Save, Recall, Coarse Res ɢɥɢ 
Fine Res 

Ɏɢɤɫɚɰɢɹ ɡɧɚɱɟɧɢɹ ɜ ɩɨɥɟ ɜɜɨɞɚ ɜ ɫɨɫɬɨɹɧɢɢ EDIT ɉɨɜɨɪɨɬɧɚɹ ɪɭɱɤɚ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚ-
ɜɢɲɚ ɢɥɢ ɧɚɜɢɝɚɰɢɨɧɧɚɹ ɤɥɚɜɢɲɚ 

Ɉɬɦɟɧɚ ɩɪɟɞɵɞɭɳɟɣ ɨɩɟɪɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ Ʉɥɚɜɢɲɚ Cancel/Local 

ȼɨɡɜɪɚɬ ɤ ɦɟɧɸ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ  
ɤɥɚɜɢɲɢ ɢɥɢ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ 

Ʉɥɚɜɢɲɚ Cancel/Local 

ȼɨɡɜɪɚɬ ɜ ɫɨɫɬɨɹɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ  
ɢɡ ɫɨɫɬɨɹɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

Ʉɥɚɜɢɲɚ Cancel/Local 

Ɉɱɢɫɬɤɚ ɛɭɮɟɪɚ ɢɡɦɟɪɟɧɢɣ Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ Clear 

Ɂɚɩɭɫɤ ɮɭɧɤɰɢɢ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ  
(Setup Integrity Checker) 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ Apps > ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ #1 

Ɂɚɩɭɫɤ ɪɟɝɢɫɬɪɚɬɨɪɚ ɞɚɧɧɵɯ Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ Apps > ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ #2 

Ɂɚɩɭɫɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɭ ɩɪɢɛɨɪɨɜ  
ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ Apps > ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ #3 

Ɂɚɩɭɫɤ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɝɨ ɫɥɚɣɞ-ɲɨɭ Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ Apps > ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ #4 

Ɉɬɤɪɵɜɚɧɢɟ ɞɢɚɥɨɝɨɜɨɝɨ ɨɤɧɚ About B298xA Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ Apps > ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ #5 
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Ɍɚɛɥɢɰɚ 1-3 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɣ 

Ɂɚɞɚɱɚ ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ 

ɍɫɬɚɧɨɜɤɚ ɫɤɨɪɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɢɥɢ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ Ʉɥɚɜɢɲɚ Coarse Res / [home] / Fine Res 
ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ SPEED 

ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ Ʉɥɚɜɢɲɚ Range + / [home] / Range –  
ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ RANGE 

ɍɫɬɚɧɨɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɨɛɧɭɥɟɧɢɹ  
(ɤɨɦɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ) 

Ʉɥɚɜɢɲɚ Null 

ɍɫɬɚɧɨɜɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɮɢɥɶɬɪɚ Ʉɥɚɜɢɲɚ Filter 

 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Measure > Filter 

ɍɫɬɚɧɨɜɤɚ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ  
ɢɡɦɟɪɟɧɢɣ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Measure > Ranging 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ ɧɚ ɫɭɛɩɚɧɟɥɢ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ Show Trigger 

ȼɵɡɨɜ ɧɚ ɷɤɪɚɧ ɫɭɛɩɚɧɟɥɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ  
Hide Noise/Hist/Roll/Trigger 

ɢɥɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ  
Hide VS Func. ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ 
ȼ2987Ⱥ 

ȼɵɛɨɪ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɣ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ AMPS (I) /  
COUL (Q) / VOLTS (V) / OHMS (R) 

ɍɫɬɚɧɨɜɤɚ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɣ, ɩɪɢɦɟɧɹɟɦɨɝɨ  
ɤ ɚɧɚɥɨɝɨɜɨɦɭ ɜɵɯɨɞɭ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Measure > Connection 

ȼɵɛɨɪ ɜɧɭɬɪɟɧɧɟɝɨ ɫɨɟɞɢɧɟɧɢɹ ɷɤɪɚɧɚ (Guard ɢɥɢ  
Common) ɜɯɨɞɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ Voltmeter  
ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Measure > Connection 

ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ  
ɪɚɡɪɹɞɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ 
ȼ2987Ⱥ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Measure > Coulomb > Auto Dis. 

ȼɵɛɨɪ ɭɪɨɜɧɹ ɮɭɧɤɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ  
ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Measure > Coulomb > Dis. Level 

ȼɵɛɨɪ ɪɟɠɢɦɚ ɜɵɱɢɫɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɣ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Measure > Ohms > V Select 

ȼɵɛɨɪ ɪɟɠɢɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ 
ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Measure > Ohms > V Control 

ɍɫɬɚɧɨɜɤɚ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ  
ɚɛɫɨɥɸɬɧɵɣ ɮɨɪɦɚɬ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Measure > Ohms > Absolute 

ɍɫɬɚɧɨɜɤɚ ɭɪɨɜɧɹ ɨɫɥɚɛɥɟɧɢɹ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ 
ɫ ɚɞɚɩɬɟɪɨɦ Keysight N1413A/N1414A ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ 
ɢ ȼ2987Ⱥ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Measure > Volts > Attn. 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɚ ɢ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ 
ɢɡɦɟɪɟɧɢɣ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Common > Wait 

 



Ⱦɦɛɝɛ 1: Ƚɝɠɟɠɨɣɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 23 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɚɛɥɢɰɚ 1-4 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɨɜ ɧɚɩɪɹɠɟɧɢɹ (ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

Ɂɚɞɚɱɚ ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ 

ɍɫɬɚɧɨɜɤɚ ɜɵɯɨɞɧɨɝɨ ɭɪɨɜɧɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ Source 

ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ȼɵɤɥɸɱɚɬɟɥɶ On/Off ɢɫɬɨɱɧɢɤɚ  
ɧɚɩɪɹɠɟɧɢɹ 

Ɂɚɩɭɫɤ ɜɵɜɨɞɚ ɪɚɡɜɟɪɬɤɢ ɢɥɢ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ 
ɮɨɪɦɵ 

Ʉɥɚɜɢɲɚ Single 

ȼɵɛɨɪ ɫɨɫɬɨɹɧɢɹ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɜɵɜɨɞɚ ɢɫɬɨɱɧɢɤɚ 
ɧɚɩɪɹɠɟɧɢɹ (ɨɛɳɢɣ ɩɪɨɜɨɞ ɢɥɢ ɩɥɚɜɚɸɳɢɣ ɩɨɬɟɧɰɢɚɥ) 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Source > Connection 

ȼɵɛɨɪ ɫɨɫɬɨɹɧɢɹ ɜɵɤɥɸɱɟɧɧɨɝɨ ɜɵɯɨɞɚ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Source > Connection 

ɉɨɞɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɜɫɬɪɨɟɧɧɨɝɨ  
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɪɟɡɢɫɬɨɪɚ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Source > Connection 

ȼɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɨɛɧɨɜɥɟɧɢɹ ɜ ɪɟɚɥɶɧɨɦ  
ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Display > Pref. 

ɍɫɬɚɧɨɜɤɚ ɜɵɯɨɞɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɋɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɞɢɚɩɚɡɨɧɚ ɜ ɪɟɠɢɦɟ 
ɨɬɨɛɪɚɠɟɧɢɹ Meter 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɚ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ 
ɮɨɪɦɵ 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ Show VS Func. 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɚ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ Show VS Func. 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɚ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ Edit ɞɥɹ ɩɨɥɹ 
Start/Stop/Points ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ  
ɜ ɫɨɫɬɨɹɧɢɢ EDIT 

ɍɫɬɚɧɨɜɤɚ ɪɟɠɢɦɚ ɜɵɛɨɪɚ ɞɢɚɩɚɡɨɧɚ ɫɬɭɩɟɧɱɚɬɨɣ  
ɪɚɡɜɟɪɬɤɢ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Source > Sweep 

ɍɫɬɚɧɨɜɤɚ ɧɚɩɪɚɜɥɟɧɢɹ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Source > Sweep 

ɍɫɬɚɧɨɜɤɚ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɥɟ ɪɚɡɜɟɪɬɤɢ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Source > Sweep 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɚ ɢ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ  
ɢɡɦɟɪɟɧɢɣ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Config > Common > Wait 

ȼɵɡɨɜ ɧɚ ɷɤɪɚɧ ɢ ɭɞɚɥɟɧɢɟ ɫ ɷɤɪɚɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 
ɜɢɞɚ ɫɢɝɧɚɥɚ ɧɚ ɜɵɯɨɞɟ ɢɫɬɨɱɧɢɤɚ 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ Show Preview 
ɢɥɢ Hide Preview 

ɍɫɬɚɧɨɜɤɚ ɭɪɨɜɧɹ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɩɪɢ  
ɩɨɥɭɱɟɧɢɢ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ 

ɋɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɞɢɚɩɚɡɨɧɚ ɜ ɪɟɠɢɦɟ 
ɨɬɨɛɪɚɠɟɧɢɹ Meter 

 



Ⱦɦɛɝɛ 1: Ƚɝɠɟɠɨɣɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 24 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɚɛɥɢɰɚ 1-5 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɨɬɨɛɪɚɠɟɧɢɹ 

Ɂɚɞɚɱɚ ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ 

ɂɡɦɟɧɟɧɢɟ ɰɜɟɬɨɜɨɝɨ ɧɚɛɨɪɚ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Display > Color Set 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ Zoom ɍɜɟɥɢɱɟɧɢɟ ɢ ɭɦɟɧɶɲɟɧɢɟ ɦɚɫɲɬɚɛɚ ɨɬɨɛɪɚɠɟɧɢɹ  
ɜ ɪɟɠɢɦɟ Meter Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 

Display > Zoom 

ɂɡɦɟɧɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɪɚɡɪɹɞɨɜ ɢɧɞɢɤɚɰɢɢ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Display > Digits 

ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɞɢɫɩɥɟɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ  
ɜ ɫɨɫɬɨɹɧɢɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu >
Display > Remote 

ȼɵɡɨɜ ɧɚ ɷɤɪɚɧ ɢ ɭɞɚɥɟɧɢɟ ɫ ɷɤɪɚɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 
ɜɢɞɚ ɝɢɫɬɨɝɪɚɦɦɵ 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ Show Hist. ɢɥɢ 
Hide Hist. 

ȼɵɡɨɜ ɧɚ ɷɤɪɚɧ ɢ ɭɞɚɥɟɧɢɟ ɫ ɷɤɪɚɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 
ɜɢɞɚ ɪɟɝɢɫɬɪɚɰɢɢ Roll 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ Show Roll ɢɥɢ 
Hide Roll 

ȼɵɡɨɜ ɧɚ ɷɤɪɚɧ ɢ ɭɞɚɥɟɧɢɟ ɫ ɷɤɪɚɧɚ ɜɬɨɪɢɱɧɵɯ  
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ, ɞɚɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɵ ɢ/ɢɥɢ  
ɜɥɚɠɧɨɫɬɢ (ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > 
Display > Pref. 

 

Ɍɚɛɥɢɰɚ 1-6 Ɉɩɟɪɚɰɢɢ ɫ ɮɚɣɥɚɦɢ 

Ɂɚɞɚɱɚ ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ 

ɋɨɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɢ ɜ ɩɚɦɹɬɢ USB Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu >
File > Save > Measure 

ɋɨɯɪɚɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ  
ɞɚɧɧɵɯ ɜ ɩɚɦɹɬɢ USB 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu >
File > Save > Math 

ɋɨɯɪɚɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ  
ɜ ɩɚɦɹɬɢ USB 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu >
File > Save > Limit Test 

ɋɨɯɪɚɧɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɛɭɮɟɪɚ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ  
ɜ ɩɚɦɹɬɢ USB 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu >
File > Save > Trace 

ɋɨɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ  
ɜ ɩɚɦɹɬɢ USB 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu >
File > Save > Config 

ɋɨɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɫɧɢɦɤɚ ɷɤɪɚɧɚ ɜ ɩɚɦɹɬɢ USB ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ Dump Screen  
ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ  
Graph/Roll/Histogram 

Ɂɚɝɪɭɡɤɚ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ  
ɢɡ ɩɚɦɹɬɢ USB 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu >
File > Load > Config 

Ɂɚɝɪɭɡɤɚ ɥɢɰɟɧɡɢɨɧɧɨɝɨ ɮɚɣɥɚ ɢɡ ɩɚɦɹɬɢ USB Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu >
File > Load > License 

Ɂɚɝɪɭɡɤɚ ɞɚɧɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ ɢɡ ɩɚɦɹɬɢ USB ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ Load ɜ  
ɫɨɫɬɨɹɧɢɢ EDIT ɞɥɹ ɩɨɥɹ Start/Stop/Points 
ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ (LIST) 

Ɂɚɝɪɭɡɤɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɞɚɧɧɵɯ ɮɨɪɦɵ ɫɢɝɧɚɥɚ  
ɢɡ ɩɚɦɹɬɢ USB 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ Load ɞɥɹ ɩɨɥɹ 
Start/Stop/Points ɜ ɫɨɫɬɨɹɧɢɢ EDIT 

 



Ⱦɦɛɝɛ 1: Ƚɝɠɟɠɨɣɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 25 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɚɛɥɢɰɚ 1-7 Ɋɚɡɧɵɟ ɮɭɧɤɰɢɢ 

Ɂɚɞɚɱɚ ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ 

ȼɵɜɨɞ ɧɚ ɢɧɞɢɤɚɰɢɸ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɣ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu >  Result > Measure 

ɉɪɢɦɟɧɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɠɟɧɢɹ Ʉɥɚɜɢɲɚ Math 

 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > Function > Math 

ȼɵɜɨɞ ɧɚ ɢɧɞɢɤɚɰɢɸ ɪɟɡɭɥɶɬɚɬɚ  
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > Result > Measure 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > Function > Limit Test 

ȼɵɜɨɞ ɧɚ ɢɧɞɢɤɚɰɢɸ ɪɟɡɭɥɶɬɚɬɚ ɞɨɩɭɫɤɨɜɨɝɨ  
ɤɨɧɬɪɨɥɹ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu >  Result > Limit Test 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɛɭɮɟɪɚ ɞɚɧɧɵɯ  
ɝɪɚɮɢɤɨɜ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu >  
Function > Trace 

ȼɵɜɨɞ ɧɚ ɢɧɞɢɤɚɰɢɸ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɝɪɚɮɢɱɟɫɤɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > Result > Trace 

ȼɵɛɨɪ ɩɪɨɝɪɚɦɦɧɨɣ ɩɚɦɹɬɢ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > Program > Catalog 

ɍɩɪɚɜɥɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɣ ɩɚɦɹɬɶɸ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > Program > Control 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ ɧɚ ɫɭɛɩɚɧɟɥɢ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ Show Trigger 

ɉɨɥɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > Trigger > Config 

ɍɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɡɚɩɭɫɤɚ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu >  
Trigger > Initiate/Abort/Immediate 

 

Ɍɚɛɥɢɰɚ 1-8 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɧɬɟɪɮɟɣɫɨɜ 

Ɂɚɞɚɱɚ ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ 

Ɂɚɞɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > I/O > Format > Measure 

Ɂɚɞɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ  
ɨɩɟɪɚɰɢɣ ɢ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > I/O > Format > Math/Limit 

Ɂɚɞɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ  
ɝɪɚɮɢɱɟɫɤɨɣ ɪɟɝɢɫɬɪɚɰɢɢ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > I/O > Format > Trace 

ȼɵɛɨɪ ɮɨɪɦɚɬɚ ɜɵɜɨɞɚ ɞɚɧɧɵɯ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > I/O > Format > Data Type 

ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɢɧɜɟɪɫɢɢ ɩɨɪɹɞɤɚ  
ɫɥɟɞɨɜɚɧɢɹ ɛɚɣɬɨɜ ɞɜɨɢɱɧɵɯ ɞɚɧɧɵɯ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > I/O > Format > Data Swap 

ɍɫɬɚɧɨɜɤɚ ɤɨɧɮɢɝɭɪɚɰɢɢ LAN Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > I/O > LAN > Config 

ȼɵɜɨɞ ɧɚ ɷɤɪɚɧ ɢɧɞɢɤɚɰɢɢ ɫɨɫɬɨɹɧɢɹ  
ɢɧɬɟɪɮɟɣɫɚ LAN 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > I/O > LAN > Status 

ɉɟɪɟɭɫɬɚɧɨɜɤɚ ɜɫɟɯ ɫɨɟɞɢɧɟɧɢɣ LAN Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > I/O > LAN > Reset 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɪɢɧɹɬɨɣ ɩɨ ɭɦɨɥɱɚɧɢɸ  
ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ LAN 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > I/O > LAN > Default 

ɉɨɞɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɩɪɨɬɨɤɨɥɚ Media  
Transfer Protocol ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɚɦ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > I/O > USB 

 



Ⱦɦɛɝɛ 1: Ƚɝɠɟɠɨɣɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 26 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɚɛɥɢɰɚ 1-8 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɧɬɟɪɮɟɣɫɨɜ (ɩɪɨɞɨɥɠɟɧɢɟ) 

Ɂɚɞɚɱɚ ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ 

ȼɵɜɨɞ ɧɚ ɷɤɪɚɧ ɢɧɞɢɤɚɰɢɢ ɫɨɫɬɨɹɧɢɹ  
ɢɧɬɟɪɮɟɣɫɚ USB 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > I/O > USB 

ɍɫɬɚɧɨɜɤɚ ɚɞɪɟɫɚ GPIB Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > I/O > GPIB

ȼɵɜɨɞ ɧɚ ɷɤɪɚɧ ɢɧɞɢɤɚɰɢɢ ɫɨɫɬɨɹɧɢɹ  
ɢɧɬɟɪɮɟɣɫɚ GPIB 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > I/O > GPIB

ɍɫɬɚɧɨɜɤɚ ɤɨɧɮɢɝɭɪɚɰɢɢ ɰɢɮɪɨɜɨɝɨ  
ɜɜɨɞɚ-ɜɵɜɨɞɚ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > I/O > DIO > Config 

ɋɱɢɬɵɜɚɧɢɟ ɢ ɡɚɩɢɫɶ ɡɧɚɱɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɧɚ ɰɢɮɪɨɜɨɣ ɜɜɨɞ-ɜɵɜɨɞ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ  
System Menu > I/O > DIO > R/W 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɜɯɨɞɚ-ɜɵɯɨɞɚ ɡɚɩɭɫɤɚ 
BNC 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > I/O > BNC 

 

Ɍɚɛɥɢɰɚ 1-9 ɍɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɫɢɫɬɟɦɧɵɟ ɨɩɟɪɚɰɢɢ 

Ɂɚɞɚɱɚ ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ 

ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ  
ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨɬɵ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ  
ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > 
Start-up 

ɍɫɬɚɧɨɜɤɚ ɱɚɫɬɨɬɵ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > 
PLC 

ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɩɪɢɛɨɪɚ ɫɟɪɢɢ ȼ2980 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > 
Reset 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɡɚɜɨɞɫɤɨɣ ɭɫɬɚɧɨɜɤɢ  
ɩɚɪɚɦɟɬɪɨɜ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System >  
Factory Reset 

ȼɵɩɨɥɧɟɧɢɟ ɫɚɦɨɤɚɥɢɛɪɨɜɤɢ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > 
Cal/Test > Self-Cal 

ȼɵɩɨɥɧɟɧɢɟ ɫɚɦɨɩɪɨɜɟɪɤɢ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > 
Cal/Test > Self-Test 

ɉɪɨɜɟɪɤɚ ɧɚɥɢɱɢɹ ɨɲɢɛɨɤ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > 
Error > Log 

ɍɞɚɥɟɧɢɟ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > 
Error > Clear 

ɍɞɚɥɟɧɢɟ ɦɟɬɤɢ ɜɪɟɦɟɧɢ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > 
Timestamp > Clear 

ɍɫɬɚɧɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ  
ɦɟɬɨɤ ɜɪɟɦɟɧɢ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > 
Timestamp > Auto CLR 

ɍɫɬɚɧɨɜɤɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ  
ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System >  
Start-up 

ȼɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɡɜɭɤɨɜɨɣ  
ɫɢɝɧɚɥɢɡɚɰɢɢ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > 
Sound 

ȼɵɛɨɪ ɧɚɛɨɪɚ ɤɨɦɚɧɞ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ  
ɭɩɪɚɜɥɟɧɢɹ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > 
Language 

ɉɪɨɜɟɪɤɚ ɜɟɪɫɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > 
Info > Revision 

ɍɫɬɚɧɨɜɤɚ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > 
Info. > Date/Time 

ȼɵɩɨɥɧɟɧɢɟ ɨɛɧɨɜɥɟɧɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System >  
Info./ Update > Firmware 



Ⱦɦɛɝɛ 1: Ƚɝɠɟɠɨɣɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 27 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɚɛɥɢɰɚ 1-9 ɍɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɫɢɫɬɟɦɧɵɟ ɨɩɟɪɚɰɢɢ (ɩɪɨɞɨɥɠɟɧɢɟ) 

Ɂɚɞɚɱɚ ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ 

ȼɵɩɨɥɧɟɧɢɟ ɞɟɦɨɧɫɬɪɚɰɢɢ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System >  
Info./ Demo. 

Ɂɚɝɪɭɡɤɚ ɞɚɧɧɵɯ ɫɢɫɬɟɦɧɵɯ ɭɫɬɚɧɨɜɨɤ  
ɩɚɪɚɦɟɬɪɨɜ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > File >  
Load > Config 

ɍɫɬɚɧɨɜɤɚ ɥɢɰɟɧɡɢɨɧɧɨɝɨ ɮɚɣɥɚ Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > File >  
Load > License 

 

1.3 Ɂɚɞɧɹɹ ɩɚɧɟɥɶ 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ Keysight ɫɟɪɢɢ ȼ2980. 

 

• ȼɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ Ammeter 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɫɨɟɞɢɧɢɬɟɥɶ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 

  

ɋɨɫɬɨɹɧɢɟ ɚɦɩɟɪɦɟɬɪɚ (ȼɄɅ. ɢɥɢ ȼЫɄɅ.) ɭɩɪɚɜɥɹɟɬɫɹ ɤɧɨɩɨɱɧɵɦ ɜɵɤɥɸɱɚɬɟɥɟɦ On/Off ɧɚ ɩɟɪɟɞ-
ɧɟɣ ɩɚɧɟɥɢ. Ʉɨɝɞɚ ɚɦɩɟɪɦɟɬɪ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ, ɡɚɤɪɵɜɚɣɬɟ ɝɧɟɡɞɨ Ammeter ɩɪɢɥɚɝɚɟɦɨɣ ɡɚɝɥɭɲ-
ɤɨɣ ɞɥɹ ɡɚɳɢɬɵ ɫɨɟɞɢɧɢɬɟɥɹ. 

• Ƚɧɟɡɞɨ Analog Out (ɚɧɚɥɨɝɨɜɵɣ ɜɵɯɨɞ) 

Ɉɞɧɨɩɨɥɸɫɧɨɟ ɝɧɟɡɞɨ ɞɥɹ ɚɧɚɥɨɝɨɜɨɝɨ ɜɵɯɨɞɚ. ȼɫɟɝɞɚ ɜɵɜɨɞɢɬ ɧɚɩɪɹɠɟɧɢɟ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ 
ɬɟɤɭɳɟɦɭ ɪɟɡɭɥɶɬɚɬɭ ɢɡɦɟɪɟɧɢɣ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɚɜɧɨ ± 2 ȼ. 

  



Ⱦɦɛɝɛ 1: Ƚɝɠɟɠɨɣɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 28 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ɇɚɩɪɢɦɟɪ, ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɚɜɧɨ 2 ȼ, ɟɫɥɢ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɣ ɪɚɜɟɧ ɩɪɟɞɟɥɭ ɢɡɦɟɪɟɧɢɣ, 
ɢɥɢ 0,2 ȼ, ɟɫɥɢ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɣ ɪɚɜɟɧ 10% ɨɬ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ. 

• Ƚɧɟɡɞɨ Common (ɨɛɳɢɣ ɜɵɜɨɞ) 

Ɉɞɧɨɩɨɥɸɫɧɨɟ ɝɧɟɡɞɨ, ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ ɨɛɳɢɦ ɜɵɜɨɞɨɦ ɞɥɹ ɚɦɩɟɪɦɟɬɪɚ, ɜɨɥɶɬɦɟɬɪɚ ɢ ɚɧɚɥɨɝɨ-
ɜɨɝɨ ɜɵɯɨɞɚ. 

ɉɪɢ ɡɚɡɟɦɥɟɧɧɵɯ ɢɡɦɟɪɟɧɢɹɯ ɷɬɨ ɝɧɟɡɞɨ ɞɨɥɠɧɨ ɫɨɟɞɢɧɹɬɶɫɹ ɫ ɤɥɟɦɦɨɣ ɡɚɡɟɦɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 
ɩɪɢɥɚɝɚɟɦɨɝɨ ɤɚɛɟɥɹ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɫ ɩɪɨɭɲɢɧɨɣ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

ɀɬɦɣ ɞɨɠɢɟɩ Common ɧɟ ɫɨɟɞɢɧɟɧɨ ɬ ɥɦɠɧɧɩɤ ɢɛɢɠɧɦɠɨɣɺ (ɪɫɣ ɣɢɧɠɫɠɨɣɺɰ ɬ ɪɦɛɝɛɹɴɣɧ ɩɭɨɩɬɣɭɠɦɷ-
ɨɩ ɢɠɧɦɣ ɪɩɭɠɨɱɣɛɦɩɧ), ɭɩ ɨɛ ɸɭɩɧ ɞɨɠɢɟɠ ɧɩɡɠɭ ɟɠɤɬɭɝɩɝɛɭɷ ɪɩɭɠɨɱɣɛɦɷɨɩ ɩɪɛɬɨɩɠ ɨɛɪɫɺɡɠɨɣɠ ɟɩ 
± 500 Ƚ. Ƚɩ ɣɢɜɠɡɛɨɣɠ ɪɩɫɛɡɠɨɣɺ ɸɦɠɥɭɫɣɲɠɬɥɣɧ ɭɩɥɩɧ ɨɠ ɪɫɣɥɛɬɛɤɭɠɬɷ ɥ ɣɢɧɠɫɣɭɠɦɷɨɶɧ ɱɠɪɺɧ ɪɫɣ 
ɝɶɪɩɦɨɠɨɣɣ ɣɢɧɠɫɠɨɣɤ ɬ ɪɦɛɝɛɹɴɣɧ ɪɩɭɠɨɱɣɛɦɩɧ. Ɋɩɦɷɢɮɤɭɠɬɷ ɪɫɣɨɛɟɦɠɡɨɩɬɭɺɧɣ, ɥɩɭɩɫɶɠ ɬɩɩɭ-
ɝɠɭɬɭɝɮɹɭ ɭɫɠɜɩɝɛɨɣɺɧ ɬɭɛɨɟɛɫɭɛ IEC 61010-2-031. Ƚɬɠ ɬɩɠɟɣɨɣɭɠɦɣ ɣ ɝɶɬɭɮɪɛɹɴɣɠ ɪɫɩɝɩɟɨɣɥɣ 
ɟɩɦɡɨɶ ɜɶɭɷ ɢɛɣɢɩɦɣɫɩɝɛɨɶ ɣɢɩɦɺɱɣɩɨɨɶɧɣ ɥɩɦɪɛɲɥɛɧɣ, ɭɫɮɜɥɛɧɣ ɣ ɭ.ɪ. 

• Ʉɥɟɦɦɚ ɡɚɡɟɦɥɟɧɢɹ  

Эɬɚ ɤɥɟɦɦɚ ɫɨɟɞɢɧɟɧɚ ɫ ɲɚɫɫɢ ɩɪɢɛɨɪɚ ɢ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɲɢɧɨɣ ɡɚɡɟɦɥɟɧɢɹ ɱɟɪɟɡ ɩɪɨɜɨɞ ɡɚɳɢɬ-
ɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɜ ɫɟɬɟɜɨɦ ɲɧɭɪɟ. 

Ⱦɥɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɨɜ ȼ2983Ⱥ ɢ ȼ2987Ⱥ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜɫɬɪɨɟɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ; 
ɩɪɢ ɷɬɨɦ ɨɬɫɨɟɞɢɧɹɸɬ ɨɬ ɩɪɢɛɨɪɚ ɫɟɬɟɜɨɣ ɲɧɭɪ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɚ ɫɥɟɞɭɟɬ ɫɨɟɞɢɧɢɬɶ ɲɚɫɫɢ ɩɪɢɛɨɪɚ ɫ ɲɢɧɨɣ ɡɚɡɟɦɥɟɧɢɹ ɱɟɪɟɡ ɷɬɭ ɤɥɟɦɦɭ. 
ɉɪɢɦɟɧɹɣɬɟ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɩɪɨɜɨɞ ɡɚɡɟɦɥɟɧɢɹ, ɩɪɢɥɚɝɚɟɦɵɣ ɤ ɩɪɢɛɨɪɚɦ ȼ2983Ⱥ ɢ ȼ2987Ⱥ. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɇɟ ɩɨɞɚɜɚɣɬɟ ɬɨɤ ɧɚ ɷɬɭ ɤɥɟɦɦɭ. Эɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɩɪɢɛɨɪɚ. 

• ɋɨɟɞɢɧɢɬɟɥɢ Trigger In ɢ Out 

Ⱦɜɚ ɫɨɟɞɢɧɢɬɟɥɹ BNC, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɜɯɨɞɚ ɡɚɩɭɫɤɚ, ɚ ɞɪɭɝɨɣ – ɜ ɤɚɱɟ-
ɫɬɜɟ ɜɵɯɨɞɚ ɡɚɩɭɫɤɚ. Ɉɧɢ ɫɥɭɠɚɬ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɪɢɛɨɪɚ ɫ ɜɧɟɲɧɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. Ɂɚ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 2.7. 

• ɋɨɟɞɢɧɢɬɟɥɶ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ (Digital I/O) 

Эɬɨ 9-ɤɨɧɬɚɤɬɧɵɣ ɝɧɟɡɞɨɜɨɣ ɫɨɟɞɢɧɢɬɟɥɶ D-Sub ɞɥɹ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ 
(GPIO). Ɇɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɦɚɧɢɩɭɥɹɬɨɪɚ ɢɥɢ ɬɨɦɭ ɩɨɞɨɛɧɵɯ ɭɫɬ-
ɪɨɣɫɬɜ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 2.7. 

 ɋɨɟɞɢɧɢɬɟɥɶ ɢɧɬɟɪɮɟɣɫɚ LAN 

ɋɨɟɞɢɧɟɧɢɟ ɫ ɢɧɬɟɪɮɟɣɫɨɦ 10/100 Base-T. Ʌɟɜɵɣ ɫɜɟɬɨɞɢɨɞ ɢɧɞɢɰɢɪɭɟɬ ɚɤɬɢɜɧɨɫɬɶ, ɩɪɚɜɵɣ ɫɜɟ-
ɬɨɞɢɨɞ ɢɧɞɢɰɢɪɭɟɬ ɢɫɩɪɚɜɧɨɫɬɶ ɥɢɧɢɢ ɫɜɹɡɢ. 

 ɋɨɟɞɢɧɢɬɟɥɶ USB-B 

ɋɨɟɞɢɧɟɧɢɟ ɫ ɢɧɬɟɪɮɟɣɫɨɦ USB. 

 ɋɨɟɞɢɧɢɬɟɥɶ ɢɧɬɟɪɮɟɣɫɚ GPIB 

Ⱦɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɜɧɟɲɧɢɦ ɤɨɦɩɶɸɬɟɪɨɦ ɢ ɞɪɭɝɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨɥɶɡɭɣɬɟɫɶ ɢɧɬɟɪɮɟɣɫɨɦ Key-
sight 82357A/B USB/GPIB ɢɥɢ ɤɚɛɟɥɟɦ Keysight 10833A/B/C/D/F/G GPIB. 

 Ƚɧɟɡɞɨ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɫɟɬɟɜɨɝɨ ɲɧɭɪɚ 

Ʉ ɷɬɨɦɭ ɝɧɟɡɞɭ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɫɟɬɟɜɨɣ ɲɧɭɪ. 

• ɋɟɪɢɣɧɵɣ ɧɨɦɟɪ 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɨɝɪɚɦɦɵ ɬɟɥɟɮɨɧɧɨɝɨ ɫɨɞɟɣɫɬɜɢɹ Keysight Technologies ɜɚɦ ɦɨɠɟɬ ɩɨɧɚɞɨ-
ɛɢɬɶɫɹ ɫɟɪɢɣɧыɣ ɧɨɦɟɪ ɩɪɢɛɨɪɚ. Эɬɢɤɟɬɤɚ ɫ ɫɟɪɢɣɧɵɦ ɧɨɦɟɪɨɦ ɩɪɢɤɪɟɩɥɟɧɚ ɤ ɧɢɠɧɟɣ ɩɚɧɟɥɢ 
ɩɪɢɛɨɪɚ. 



Ⱦɦɛɝɛ 1: Ƚɝɠɟɠɨɣɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 29 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

• Ƚɧɟɡɞɚ High ɢ Low ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ)  

Ɉɞɧɨɩɨɥɸɫɧɵɟ ɝɧɟɡɞɚ ɞɥɹ ɜɵɜɨɞɚ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɞɨ ± 1050 ȼ. 

  

ɋɨɫɬɨɹɧɢɟ ɢɫɬɨɱɧɢɤɚ (ȼɄɅ. ɢɥɢ ȼЫɄɅ.) ɭɩɪɚɜɥɹɟɬɫɹ ɤɧɨɩɨɱɧɵɦ ɜɵɤɥɸɱɚɬɟɥɟɦ On/Off Voltage 
Source ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 

ɋɨɫɬɨɹɧɢɟ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɜɵɜɨɞɚ Low (ɨɛɳɢɣ ɩɪɨɜɨɞ ɰɟɩɢ ɢɥɢ ɩɥɚɜɚɸɳɢɣ ɩɨɬɟɧɰɢɚɥ) 
ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɩɨɥɟ Low Terminal State ɞɢɚɥɨɝɨɜɨɝɨ ɨɤɧɚ Output Connection, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚ-
ɟɬɫɹ ɧɚɠɚɬɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ System Menu > Config > Source > Connection. 

• ȼɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ ɜɨɥɶɬɦɟɬɪɚ (ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɫɨɟɞɢɧɢɬɟɥɶ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. 

  

ɋɨɫɬɨɹɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɷɤɪɚɧɚ ɜɨɥɶɬɦɟɬɪɚ (Guard ɢɥɢ Common) ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɩɨɥɟ Voltage 
Measure Inner Shield ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Input Connection, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬɫɹ ɧɚɠɚɬɢɟɦ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɵɯ ɤɥɚɜɢɲ System Menu > Config > Measure > Connection. 

Ⱦɥɹ ɡɚɳɢɬɵ ɫɨɟɞɢɧɢɬɟɥɹ ɡɚɤɪɵɜɚɣɬɟ ɟɝɨ ɩɪɢɥɚɝɚɟɦɨɣ ɡɚɝɥɭɲɤɨɣ, ɤɨɝɞɚ ɫɨɟɞɢɧɢɬɟɥɶ ɧɟ ɢɫɩɨɥɶɡɭ-
ɟɬɫɹ. 

• ɋɨɟɞɢɧɢɬɟɥɶ ɛɥɨɤɢɪɨɜɤɢ (Interlock) ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

ɋɨɟɞɢɧɢɬɟɥɶ ɞɥɹ ɰɟɩɢ ɛɥɨɤɢɪɨɜɤɢ. Ʉɨɝɞɚ ɪɚɡɨɦɤɧɭɬɵ ɜɵɜɨɞɵ ɛɥɨɤɢɪɨɜɤɢ, ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɩɪɢɛɨɪɚ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɞɨ ± 21 ȼ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɫɨɟ-
ɞɢɧɢɬɟ ɷɬɢ ɜɵɜɨɞɵ ɤ ɰɟɩɢ ɛɥɨɤɢɪɨɜɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜ ɤɨɧɬɚɤɬɢɪɭɸɳɟɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ ɢɥɢ ɜ 
ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɢɧɬɟɪɮɟɣɫɟ. ȿɫɥɢ ɬɚɦ ɧɟɬ ɰɟɩɢ ɛɥɨɤɢɪɨɜɤɢ, ɬɨ ɜɵ ɞɨɥɠɧɵ ɫɦɨɧɬɢɪɨɜɚɬɶ ɟɟ. Ɂɚ 
ɨɩɢɫɚɧɢɟɦ ɦɨɧɬɚɠɚ ɰɟɩɢ ɛɥɨɤɢɪɨɜɤɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 2.4. 

Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɰɟɩɢ ɛɥɨɤɢɪɨɜɤɢ ɤ ɩɪɢɛɨɪɭ ɩɪɢɥɚɝɚɟɬɫɹ ɝɨɥɨɜɤɚ ɱɟɬɵɪɟɯɤɨɧɬɚɤɬɧɨɝɨ ɫɨɟɞɢɧɢɬɟ-
ɥɹ Phoenix Contact 1881341 ɢɥɢ ɚɧɚɥɨɝɢɱɧɨɝɨ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

Кɩɞɟɛ ɢɛɧɥɨɮɭɶ ɝɶɝɩɟɶ ɜɦɩɥɣɫɩɝɥɣ, ɧɠɡɟɮ ɞɨɠɢɟɛɧɣ High ɣ Low ɣɬɭɩɲɨɣɥɛ ɨɛɪɫɺɡɠɨɣɺ ɧɩɡɠɭ ɟɠɤɬɭ-
ɝɩɝɛɭɷ ɩɪɛɬɨɩɠ ɨɛɪɫɺɡɠɨɣɠ ɟɩ ± 1050 Ƚ. 

• ɋɨɟɞɢɧɢɬɟɥɶ ɞɚɬɱɢɤɚ ɜɥɚɠɧɨɫɬɢ (Humidity) ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

Эɬɨɬ ɫɨɟɞɢɧɢɬɟɥɶ ɫɥɭɠɢɬ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɞɚɬɱɢɤɚ ɜɥɚɠɧɨɫɬɢ, ɩɪɢɦɟɧɹɟɦɨɝɨ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɨɬ-
ɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ. 

Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɞɚɬɱɢɤɚ ɜɥɚɠɧɨɫɬɢ E+E Elektronik EE07 ɢɥɢ ɚɧɚɥɨɝɢɱɧɨɝɨ ɤ ɩɪɢɛɨɪɭ ɩɪɢɥɚɝɚɟɬɫɹ 
ɝɨɥɨɜɤɚ ɩɹɬɢɤɨɧɬɚɤɬɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ Phoenix Contact 1551354 ɢɥɢ ɚɧɚɥɨɝɢɱɧɨɝɨ. Ʉ ɩɪɢɛɨɪɭ ɧɟ 
ɩɪɢɥɚɝɚɟɬɫɹ ɞɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ. 

• ɋɨɟɞɢɧɢɬɟɥɶ ɬɟɪɦɨɩɚɪɵ (Temperature) ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

ɋɨɟɞɢɧɢɬɟɥɶ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɬɟɪɦɨɩɚɪɵ ɬɢɩɚ Ʉ, ɩɪɢɦɟɧɹɟɦɨɣ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ʉ ɩɪɢɛɨɪɭ ɩɪɢɥɚɝɚɟɬɫɹ ɬɟɪɦɨɩɚɪɚ Keysight N1423A (1 ɲɬ.). 



Ⱦɦɛɝɛ 1: Ƚɝɠɟɠɨɣɠ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 30 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

1.4 ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɞɪɚɣɜɟɪɵ 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɟɪɟɱɢɫɥɟɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɞɪɚɣɜɟɪɵ ɞɥɹ ɩɪɢɛɨɪɨɜ Keysight ɫɟɪɢɢ 
ȼ2980. 

 ɉɪɨɝɪɚɦɦɚ ɢɡɦɟɪɟɧɢɣ Quick I/V 

ɉɪɨɝɪɚɦɦɚ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢɡɦɟɪɟɧɢɹɦɢ. Эɬɚ ɦɨɳɧɚɹ ɩɪɨɝɪɚɦɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɵɫɬ-
ɪɭɸ ɧɚɫɬɪɨɣɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɜɨɥɶɬ-ɚɦɩɟɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫ ɨɬɨɛɪɚɠɟɧɢɟɦ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɯ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɱɧɨɣ ɢɥɢ ɝɪɚɮɢɱɟɫɤɨɣ ɮɨɪɦɟ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 
Эɬɚ ɩɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɭɩɪɚɜɥɹɬɶ ɱɟɬɵɪɶɦɹ ɤɚɧɚɥɚɦɢ ȼ2900 ɱɟɪɟɡ ɫɨɟɞɢɧɟɧɢɟ GPIB ɢɥɢ 
LAN ɢɥɢ ɨɞɧɢɦ ɩɪɢɛɨɪɨɦ ȼ2900 ɱɟɪɟɡ ɫɨɟɞɢɧɟɧɢɟ USB. 

Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ: Windows 8.1 (64 bit /32 bit), Windows 8 (64 bit /32 bit), Windows 7 (64 bit /32 
bit), XP SP3 (32 bit) 

Ⱦɪɭɝɢɟ ɬɪɟɛɨɜɚɧɢɹ: Microsoft .NET framework 4.0 (ɢɥɢ ɛɨɥɟɟ ɧɨɜɚɹ ɜɟɪɫɢɹ) ɢ Keysight IO Libraries 
16.0 (ɢɥɢ ɛɨɥɟɟ ɧɨɜɚɹ ɜɟɪɫɢɹ) 

 Ƚɪɚɮɢɱɟɫɤɢɣ Web-ɢɧɬɟɪɮɟɣɫ 
Ƚɪɚɮɢɱɟɫɤɢɣ Web-ɢɧɬɟɪɮɟɣɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɢɪɬɭɚɥɶɧɭɸ ɩɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɛɨɪɨɦ ɧɚ 
ɨɫɧɨɜɟ Web-ɛɪɚɭɡɟɪɚ. Ɉɧ ɩɨɡɜɨɥɹɟɬ ɜɚɦ ɥɟɝɤɨ ɢ ɛɵɫɬɪɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɚɪɚɦɟɬɪɵ  ɢ ɜɵɩɨɥɧɹɬɶ 
ɢɡɦɟɪɟɧɢɹ ɫ Web-ɛɪɚɭɡɟɪɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɬɪɨɟɧɧɨɝɨ Web-ɫɟɪɜɟɪɚ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɜɚɦ 
ɭɩɪɚɜɥɹɬɶ ɨɞɧɢɦ ɩɪɢɛɨɪɨɦ ȼ2980 ɱɟɪɟɡ ɫɨɟɞɢɧɟɧɢɟ LAN. 

 Ⱦɪɚɣɜɟɪɵ IVI-C ɢɥɢ IVI-COM 

ɋɨɜɦɟɫɬɢɦɵ ɫ Windows 8.1 (64 bit /32 bit), Windows 8 (64 bit /32 bit), Windows 7 (64 bit /32 bit), XP 
SP3 (32 bit), ɚ ɬɚɤɠɟ ɫ IO Libraries 16.0 (ɢɥɢ ɛɨɥɟɟ ɧɨɜɨɣ ɜɟɪɫɢɟɣ). ɉɨɞɞɟɪɠɢɜɚɸɬ ɩɪɨɝɪɚɦɦɵ Key-
sight VEE, Microsoft Visual Studio (Visual Basic, Visual C++, Visual C#), National Instruments LabWin-
dows ɢ LabVIEW. 

 Ⱦɪɚɣɜɟɪ LabVIEW (VI) 

National Instruments LabVIEW 7.0 ɢɥɢ ɛɨɥɟɟ ɧɨɜɚɹ ɜɟɪɫɢɹ. Ⱦɪɚɣɜɟɪɵ LabView ɢɦɟɸɬɫɹ ɧɚ ɫɚɣɬɟ 
NI.COM. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɨɜɟɣɲɢɯ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɫɢɫɬɟɦɟ, ɡɚɣɞɢɬɟ ɧɚ ɫɚɣɬ www.keysight.com ɢ ɜɜɟɞɢɬɟ 
ȼ2980Ⱥ ɜ ɩɨɥɟ Search ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɬɪɚɧɢɰɵ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 31 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

1.5 ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ 

ȼ ɬɚɛɥɢɰɟ 1-10 ɩɟɪɟɱɢɫɥɟɧɵ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɩɪɢɛɨɪɨɜ Keysight ɫɟɪɢɢ ȼ2980. 

Ɍɚɛɥɢɰɚ 1-10 ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ 

Ɇɨɞɟɥɶ Ɉɩɰɢɹ Ɉɩɢɫɚɧɢɟ 

N1410A  ɇɚɱɚɥɶɧɵɣ ɤɨɦɩɥɟɤɬ ɞɥɹ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987 

• Ʉɚɛɟɥɶ ɫ ɬɪɢɚɤɫɢɚɥɶɧɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɡɚɠɢɦɚɦɢ 
ɬɢɩɚ "ɤɪɨɤɨɞɢɥ" ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ; 200 ȼ, 1,5 ɦ – 1 ɲɬ. 

• ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɚɞɚɩɬɟɪ ɞɥɹ ɜɵɫɨɤɨɨɦɧɵɯ ɢɡɦɟɪɟɧɢɣ – 1 ɲɬ. 
N1420A  ɍɬɢɥɢɬɚ Setup Integrity Checker (ɮɭɧɤɰɢɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ) ɞɥɹ ɩɪɢ-

ɛɨɪɨɜ ɫɟɪɢɢ ȼ2980, ɩɨɫɬɨɹɧɧɚɹ ɛɟɫɫɪɨɱɧɚɹ ɥɢɰɟɧɡɢɹ 

N1422A  Ʉɨɪɨɛɤɚ ɞɥɹ ɜɵɫɨɤɨɨɦɧɵɯ ɪɟɡɢɫɬɨɪɨɜ ɞɥɹ ɨɰɟɧɨɱɧɨɝɨ ɤɨɦɩɥɟɤɬɚ  
N1299A-301 

N1299A N1299A-301 Ɉɰɟɧɨɱɧɵɣ ɤɨɦɩɥɟɤɬ ɞɥɹ ɩɪɢɛɨɪɨɜ ȼ2981/83/85/87Ⱥ 

• Ʉɨɪɨɛɤɚ ɞɥɹ ɜɵɫɨɤɨɨɦɧɵɯ ɪɟɡɢɫɬɨɪɨɜ – 1 ɲɬ. 
• Ʉɚɛɟɥɶ ɫ ɬɪɢɚɤɫɢɚɥɶɧɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɡɚɠɢɦɚɦɢ 
ɬɢɩɚ "ɤɪɨɤɨɞɢɥ" ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ; 200 ȼ, 1,5 ɦ – 1 ɲɬ. 

• Ʉɚɛɟɥɶ ɛɥɨɤɢɪɨɜɤɢ ɫ 4-ɤɨɧɬɚɤɬɧɨɣ ɜɢɥɤɨɣ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ  
ɫ 6-ɤɨɧɬɚɤɬɧɨɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɜɢɥɤɨɣ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ, 1,5 ɦ – 1 ɲɬ. 

• Ʉɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ BNC, 1,5 ɦ – 1 ɲɬ. 
• ɉɟɪɟɯɨɞɧɢɤ "ɬɪɢɚɤɫɢɚɥɶɧɵɣ ɲɬɵɪɟɜɨɣ ɫɨɟɞɢɧɢɬɟɥɶ → ɝɧɟɡɞɨɜɨɣ  
ɫɨɟɞɢɧɢɬɟɥɶ BNC", ɨɬɤɪɵɬɵɣ ɜɧɟɲɧɢɣ ɷɤɪɚɧ – 1 ɲɬ. 

• ɋɭɦɤɚ ɞɥɹ ɩɟɪɟɧɨɫɤɢ – 1 ɲɬ. 
• Ⱦɟɦɨɧɫɬɪɚɰɢɨɧɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ – 1 ɲɬ. 

 

1.6 ɉɪɢɧɚɞɥɟɠɧɨɫɬɢ 

1.6.1 ɉɪɢɥɚɝɚɟɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 

Ʉ ɩɪɢɛɨɪɭ Keysight ȼ2980 ɩɪɢɥɚɝɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: 

• ɉɨɫɬɟɪ Quick Startup – 1 ɲɬ. 
 Ʉɪɚɬɤɢɣ ɫɩɪɚɜɨɱɧɢɤ (Quick Reference) – 1 ɲɬ. 
 Ʉɨɦɩɚɤɬ-ɞɢɫɤ Product Reference –1 ɲɬ. 
 Ʉɨɦɩɚɤɬ-ɞɢɫɤ Keysight IO Libraries – 1 ɲɬ. 
 ɋɟɬɟɜɨɣ ɲɧɭɪ – 1 ɲɬ. 

• Ɂɚɡɟɦɥɹɸɳɢɣ ɩɪɨɜɨɞ, 2 ɦ, ɞɥɹ ɩɪɢɛɨɪɨɜ ȼ2983Ⱥ ɢ ȼ2987Ⱥ – 1 ɲɬ. 
 Ʉɚɛɟɥɶ USB – 1 ɲɬ. 

• Ʉɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɫ ɩɪɨɭɲɢɧɨɣ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ – 1 ɲɬ. 
• Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ, 200 ȼ, 1,5 ɦ – 1 ɲɬ. 
• Ɂɚɝɥɭɲɤɚ ɞɥɹ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ – 1 ɲɬ. ɞɥɹ ɩɪɢɛɨɪɨɜ ȼ2981Ⱥ ɢ ȼ2983Ⱥ; 2 ɲɬ. ɞɥɹ ɩɪɢ-
ɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

• ɇɚɛɨɪ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɛɟɥɟɣ, 1000 ȼ, 1,2 ɦ, – 1 ɲɬ. ɞɥɹ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ 
ȼ2987Ⱥ 

• Ɍɟɪɦɨɩɚɪɚ ɬɢɩɚ Ʉ, 3,5 ɦ – 1 ɲɬ. ɞɥɹ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

• Ƚɨɥɨɜɤɚ ɫɨɟɞɢɧɢɬɟɥɹ ɛɥɨɤɢɪɨɜɤɢ – 1 ɲɬ. ɞɥɹ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

• Ƚɨɥɨɜɤɚ ɫɨɟɞɢɧɢɬɟɥɹ ɞɚɬɱɢɤɚ ɜɥɚɠɧɨɫɬɢ – 1 ɲɬ. ɞɥɹ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

ɇɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ Product Reference ɫɨɞɟɪɠɚɬɫɹ ɪɭɤɨɜɨɞɫɬɜɚ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɩɪɢɦɟɪɵ ɩɪɨɝɪɚɦɦɢ-
ɪɨɜɚɧɢɹ ɢ ɬ.ɩ. 
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1.6.2 ȼɵɩɭɫɤɚɟɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 

ɉɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɜɵɩɭɫɤɚɟɦɵɟ ɞɥɹ ɩɪɢɛɨɪɨɜ Keysight ȼ2900, ɩɟɪɟɱɢɫɥɟɧɵ ɜ ɤɚɬɚɥɨɝɟ Accessories for 
the Keysight B2900 Precision Instrument Family.  

ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɧɨɜɟɣɲɢɣ ɤɚɬɚɥɨɝ, ɡɚɣɞɢɬɟ ɧɚ ɫɚɣɬ www.keysight.com/find/b2980a ɢ ɳɟɥɤɧɢɬɟ "Techni-
cal Support" ɢ "Catalogs". 

1.7 Ɉɩɰɢɢ 

ȼ ɬɚɛɥɢɰɟ 1-11 ɩɟɪɟɱɢɫɥɟɧɵ ɨɩɰɢɢ ɞɥɹ ɩɪɢɛɨɪɨɜ Keysight B2980. 

Ɍɚɛɥɢɰɚ 1-11 Ɉɩɰɢɢ 

Ɇɨɞɟɥɶ Ɉɩɰɢɹ Ɉɩɢɫɚɧɢɟ 

ȼ2981Ⱥ-A6J Ʉɚɥɢɛɪɨɜɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ANSI Z540 

ȼ2981Ⱥ-UK6 ɋɟɪɬɢɮɢɤɚɬ ɤɨɦɦɟɪɱɟɫɤɨɣ ɤɚɥɢɛɪɨɜɤɢ ɫ ɞɚɧɧɵɦɢ ɢɫɩɵɬɚɧɢɣ 

ȼ2981Ⱥ 

B2980A-1CM Ʉɨɦɩɥɟɤɬ ɞɥɹ ɦɨɧɬɚɠɚ ɜ ɫɬɨɣɤɭ 
ȼ2983Ⱥ-A6J Ʉɚɥɢɛɪɨɜɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ANSI Z540 

ȼ2983Ⱥ-UK6 ɋɟɪɬɢɮɢɤɚɬ ɤɨɦɦɟɪɱɟɫɤɨɣ ɤɚɥɢɛɪɨɜɤɢ ɫ ɞɚɧɧɵɦɢ ɢɫɩɵɬɚɧɢɣ 

ȼ2983Ⱥ 

B2980A-1CM Ʉɨɦɩɥɟɤɬ ɞɥɹ ɦɨɧɬɚɠɚ ɜ ɫɬɨɣɤɭ 
ȼ2985Ⱥ-A6J Ʉɚɥɢɛɪɨɜɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ANSI Z540 

ȼ2985Ⱥ-UK6 ɋɟɪɬɢɮɢɤɚɬ ɤɨɦɦɟɪɱɟɫɤɨɣ ɤɚɥɢɛɪɨɜɤɢ ɫ ɞɚɧɧɵɦɢ ɢɫɩɵɬɚɧɢɣ 

ȼ2985Ⱥ 

B2980A-1CM Ʉɨɦɩɥɟɤɬ ɞɥɹ ɦɨɧɬɚɠɚ ɜ ɫɬɨɣɤɭ 
ȼ2987Ⱥ-A6J Ʉɚɥɢɛɪɨɜɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ANSI Z540 

ȼ2987Ⱥ-UK6 ɋɟɪɬɢɮɢɤɚɬ ɤɨɦɦɟɪɱɟɫɤɨɣ ɤɚɥɢɛɪɨɜɤɢ ɫ ɞɚɧɧɵɦɢ ɢɫɩɵɬɚɧɢɣ 

ȼ2987Ⱥ 

B2980A-1CM Ʉɨɦɩɥɟɤɬ ɞɥɹ ɦɨɧɬɚɠɚ ɜ ɫɬɨɣɤɭ 
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2 ɍɫɬɚɧɨɜɤɚ 

Эɬɚ ɝɥɚɜɚ ɨɩɢɫɵɜɚɟɬ ɭɫɬɚɧɨɜɤɭ ɩɪɢɛɨɪɨɜ Keysight B2980. Эɬɚ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɫɥɟɞɭɸ-
ɳɢɯ ɪɚɡɞɟɥɚɯ. 

2.1 ɍɤɚɡɚɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ............................................................................................................... 33 

2.2 Ɉɛɫɥɟɞɨɜɚɧɢɟ ɤɨɦɩɥɟɤɬɚ ɩɨɫɬɚɜɤɢ .................................................................................................. 34 

2.3 ɍɫɬɚɧɨɜɤɚ ɩɪɢɛɨɪɚ Keysight B2980 ................................................................................................... 35 

2.4 Ɍɟɯɧɢɱɟɫɤɢɣ ɭɯɨɞ ................................................................................................................................ 39 

2.5 Ɇɨɧɬɚɠ ɰɟɩɢ ɛɥɨɤɢɪɨɜɤɢ ................................................................................................................... 40 

2.6 ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ ............................................................................................................ 42 

2.7 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɱɟɪɟɡ ɥɨɤɚɥɶɧɭɸ ɫɟɬɶ ........................................................................................... 45 

2.8 ɉɪɢɦɟɧɟɧɢɟ ɫɨɟɞɢɧɢɬɟɥɟɣ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ ɡɚɩɭɫɤɚ ................................................... 47 

2.1 ɍɤɚɡɚɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ     Ⱦɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

 ɇɠɡɟɮ ɞɨɠɢɟɛɧɣ High ɣ Low ɣɬɭɩɲɨɣɥɛ ɨɛɪɫɺɡɠɨɣɺ ɧɩɡɠɭ ɟɠɤɬɭɝɩɝɛɭɷ ɪɩɭɠɨɱɣɛɦɷɨɩ ɩɪɛɬɨɩɠ ɨɛ-
ɪɫɺɡɠɨɣɠ ɟɩ ± 1050 Ƚ. Ƚɩ ɣɢɜɠɡɛɨɣɠ ɪɩɫɛɡɠɨɣɺ ɸɦɠɥɭɫɣɲɠɬɥɣɧ ɭɩɥɩɧ ɬɩɜɦɹɟɛɤɭɠ ɪɫɣ ɫɛɜɩɭɠ ɬ 
ɪɫɣɜɩɫɩɧ ɪɠɫɠɲɣɬɦɠɨɨɶɠ ɨɣɡɠ ɧɠɫɶ ɪɫɠɟɩɬɭɩɫɩɡɨɩɬɭɣ. 

 Ɋɫɣɧɠɨɺɤɭɠ ɭɫɠɰɪɫɩɝɩɟɨɩɤ ɬɠɭɠɝɩɤ ɥɛɜɠɦɷ ɟɦɺ ɬɩɠɟɣɨɠɨɣɺ ɳɥɛɯɛ (ɠɬɦɣ ɩɨ ɣɧɠɠɭɬɺ) ɣ ɪɫɣɜɩɫɛ ɬ ɱɠ-
ɪɷɹ ɢɛɴɣɭɨɩɞɩ ɢɛɢɠɧɦɠɨɣɺ. 

 ɀɬɦɣ ɝ ɝɛɳɠɧ ɥɩɨɭɛɥɭɣɫɮɹɴɣɧ ɪɫɣɬɪɩɬɩɜɦɠɨɣɣ ɣɦɣ ɬɩɠɟɣɨɣɭɠɦɷɨɩɧ ɣɨɭɠɫɯɠɤɬɠ ɨɠ ɮɬɭɛɨɩɝɦɠɨɛ 
ɱɠɪɷ ɜɦɩɥɣɫɩɝɥɣ, ɭɩ ɩɜɺɢɛɭɠɦɷɨɩ ɩɜɩɫɮɟɮɤɭɠ ɣ ɪɫɣɬɩɠɟɣɨɣɭɠ ɱɠɪɷ ɜɦɩɥɣɫɩɝɥɣ (Interlock), ɥɩɭɩɫɛɺ 
ɫɛɢɧɶɥɛɠɭ ɝɰɩɟ ɜɦɩɥɣɫɩɝɥɣ ɪɫɣ ɩɭɥɫɶɝɛɨɣɣ ɟɝɠɫɱɶ ɸɥɫɛɨɣɫɮɹɴɠɤ ɥɩɫɩɜɥɣ. 

 Ɋɫɣ ɬɧɠɨɠ ɬɩɠɟɣɨɣɭɠɦɷɨɩɞɩ ɣɨɭɠɫɯɠɤɬɛ, ɥɩɨɭɛɥɭɣɫɮɹɴɠɞɩ ɪɫɣɬɪɩɬɩɜɦɠɨɣɺ, ɪɫɩɜɨɣɥɩɝ ɣ ɭɩɧɮ ɪɩ-
ɟɩɜɨɶɰ ɮɬɭɫɩɤɬɭɝ ɪɫɣɬɩɠɟɣɨɣɭɠ ɥɛɜɠɦɷ ɜɦɩɥɣɫɩɝɥɣ ɥ ɪɫɣɧɠɨɺɠɧɩɧɮ ɝ ɟɛɨɨɶɤ ɧɩɧɠɨɭ ɮɬɭɫɩɤɬɭɝɮ. 

 Ɋɠɫɣɩɟɣɲɠɬɥɣ ɪɫɩɝɠɫɺɤɭɠ ɪɫɛɝɣɦɷɨɩɬɭɷ ɯɮɨɥɱɣɩɨɣɫɩɝɛɨɣɺ ɜɦɩɥɣɫɩɝɥɣ. 

 Ɋɠɫɠɟ ɭɠɧ, ɥɛɥ ɪɫɣɥɛɬɛɭɷɬɺ ɥ ɬɩɠɟɣɨɠɨɣɺɧ ɝɶɝɩɟɛ High, ɝɶɥɦɹɲɣɭɠ ɪɫɣɜɩɫ ɣ ɫɛɢɫɺɟɣɭɠ ɥɩɨɟɠɨɬɛɭɩ-
ɫɶ ɝɠɢɟɠ, ɞɟɠ ɸɭɩ ɝɩɢɧɩɡɨɩ. ɀɬɦɣ ɝɶ ɧɟ ɜыɤɥɸчаɟɬɟ ɪɫɣɜɩɫ, ɭɩ ɝɶɪɩɦɨɣɭɠ ɜɫɟ ɪɠɫɠɲɣɬɦɠɨɨɶɠ ɨɣɡɠ 
ɩɪɠɫɛɱɣɣ ɨɠɢɛɝɣɬɣɧɩ ɩɭ ɮɬɭɛɨɩɝɩɥ ɪɛɫɛɧɠɭɫɩɝ ɪɫɣɜɩɫɛ. 

 Ɉɛɡɧɣɭɠ ɥɨɩɪɥɮ ɝɶɥɦɹɲɛɭɠɦɺ On/Off Voltage Source ɣ ɪɫɩɬɦɠɟɣɭɠ ɢɛ ɭɠɧ, ɲɭɩɜɶ ɪɩɞɛɬɦɛ ɪɩɟɬɝɠɭɥɛ 
ɸɭɩɞɩ ɝɶɥɦɹɲɛɭɠɦɺ. 

 Ɏɜɠɟɣɭɠɬɷ ɝ ɭɩɧ, ɲɭɩ ɥɨɩɪɥɛ ɝɶɥɦɹɲɛɭɠɦɺ On/Off ɨɠ ɪɩɟɬɝɠɲɣɝɛɠɭɬɺ ɥɫɛɬɨɶɧ. 

 ɉɭɥɫɩɤɭɠ ɥɫɶɳɥɮ ɥɩɨɭɛɥɭɣɫɮɹɴɠɞɩ ɪɫɣɬɪɩɬɩɜɦɠɨɣɺ ɣɦɣ ɟɝɠɫɱɮ ɸɥɫɛɨɣɫɮɹɴɠɤ ɥɩɫɩɜɥɣ (ɪɫɣ ɸɭɩɧ 
ɫɛɢɧɶɥɛɠɭɬɺ ɝɰɩɟ ɜɦɩɥɣɫɩɝɥɣ). 

 ɋɛɢɫɺɟɣɭɠ ɝɬɠ ɥɩɨɟɠɨɬɛɭɩɫɶ, ɪɫɣɬɩɠɟɣɨɠɨɨɶɠ ɥ ɝɶɝɩɟɮ High. 

 Ɋɫɠɟɮɪɫɠɟɣɭɠ ɩɜ ɩɪɛɬɨɶɰ ɮɬɦɩɝɣɺɰ ɨɛɰɩɟɺɴɣɰɬɺ ɝɜɦɣɢɣ ɪɫɣɜɩɫɛ ɬɩɭɫɮɟɨɣɥɩɝ. 
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2.2 Ɉɛɫɥɟɞɨɜɚɧɢɟ ɤɨɦɩɥɟɤɬɚ ɩɨɫɬɚɜɤɢ 

ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɩɪɢɛɨɪɚ Keysight B2900 ɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ ɜɵɩɨɥɧɢɬɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɩɪɨ-
ɜɟɪɤɢ. 

1. ɉɟɪɟɞ ɪɚɫɩɚɤɨɜɤɨɣ ɤɨɦɩɨɧɟɧɬɨɜ ɨɛɫɥɟɞɭɣɬɟ ɜɫɟ ɤɨɪɨɛɤɢ ɧɚ ɩɪɟɞɦɟɬ ɜɵɹɜɥɟɧɢɹ ɩɪɢɡɧɚɤɨɜ ɩɨɜɪɟ-
ɠɞɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɩɨɹɜɢɬɶɫɹ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ: 

 ɜɦɹɬɢɧɵ 

 ɰɚɪɚɩɢɧɵ 

 ɩɨɪɟɡɵ 

 ɫɥɟɞɵ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɞɵ 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɞɨɡɪɟɧɢɣ ɜ ɨɬɧɨɲɟɧɢɢ ɩɨɜɪɟɠɞɟɧɢɣ ɢɡɜɟɫɬɢɬɟ ɨɛ ɷɬɨɦ ɦɟɫɬɧɵɣ ɫɟɪɜɢɫɧɵɣ 
ɰɟɧɬɪ ɤɨɦɩɚɧɢɢ Keysight Technologies. 

2. ɉɨɫɥɟ ɜɫɤɪɵɬɢɹ ɭɩɚɤɨɜɨɱɧɨɣ ɬɚɪɵ ɫ ɩɪɢɛɨɪɨɦ B2980 ɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɹɦɢ ɩɪɨɜɟɪɶɬɟ ɧɚɥɢɱɢɟ 
ɤɨɦɩɨɧɟɧɬɨɜ ɫɨɝɥɚɫɧɨ ɩɪɢɥɨɠɟɧɧɨɣ ɤ ɭɩɚɤɨɜɤɟ ɨɩɢɫɢ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɞɨɫɬɚɱɢ ɢɡɜɟɫɬɢɬɟ ɨɛ 
ɷɬɨɦ ɦɟɫɬɧɵɣ ɫɟɪɜɢɫɧɵɣ ɰɟɧɬɪ ɤɨɦɩɚɧɢɢ Keysight Technologies. 

3. ɉɪɨɜɟɪɶɬɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɩɪɢɛɨɪɚ B2980, ɤɚɤ ɨɩɢɫɚɧɨ ɧɢɠɟ ɜ ɩɨɞɪɚɡɞɟɥɟ 2.2.1. 

 ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɩɨɥɚɞɨɤ ɢɡɜɟɫɬɢɬɟ ɨɛ ɷɬɨɦ ɦɟɫɬɧɵɣ ɫɟɪɜɢɫɧɵɣ ɰɟɧɬɪ ɤɨɦɩɚɧɢɢ Keysight 
Technologies. 

2.2.1 ɉɪɨɜɟɪɤɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɢɛɨɪɚ Keysight B2980 

1. ɍɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɜɵɤɥɸɱɚɬɟɥɶ ɩɢɬɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧ ɜ ɩɨɥɨɠɟɧɢɟ ȼЫɄɅ. 

2. ɉɪɢɫɨɟɞɢɧɢɬɟ ɫɟɬɟɜɨɣ ɲɧɭɪ ɤ ɝɧɟɡɞɭ ɫɟɬɟɜɨɝɨ ɜɜɨɞɚ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɢ ɤ ɫɟɬɟɜɨɣ ɪɨɡɟɬɤɟ. 

3. ɇɚɠɦɢɬɟ ɜɵɤɥɸɱɚɬɟɥɶ ɩɢɬɚɧɢɹ, ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ ɩɪɢɛɨɪ. 

ɇɚ ɞɢɫɩɥɟɟ ɩɨɹɜɥɹɟɬɫɹ ɧɚɱɚɥɶɧɵɣ ɷɤɪɚɧ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫɚɦɨɩɪɨɜɟɪɤɚ ɩɨɫɥɟ ɜɤɥɸ-
ɱɟɧɢɹ ɩɢɬɚɧɢɹ. ȿɫɥɢ ɩɪɢɛɨɪ B2980 ɪɚɛɨɬɚɟɬ ɧɨɪɦɚɥɶɧɨ, ɬɨ ɞɢɫɩɥɟɣ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɬɚɤ, ɤɚɤ ɩɨɤɚ-
ɡɚɧɨ ɧɚ ɪɢɫ. 2-1. 

  

 Ɋɢɫ. 2-1 ȼɢɞ ɞɢɫɩɥɟɹ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ 

2.2.2 ɉɪɨɜɟɪɤɚ ɧɚɥɢɱɢɹ ɨɲɢɛɨɤ 
Ɉɲɢɛɤɢ ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ, ɤɚɤ ɨɩɢɫɚɧɨ ɧɢɠɟ. 

1. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > System > Error > Log. Ɉɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ 
ɨɤɧɨ Error Log. 

2. ɉɪɨɜɟɪɶɬɟ, ɢɧɞɢɰɢɪɭɸɬɫɹ ɥɢ ɨɲɢɛɤɢ ɜ ɷɬɨɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ. 

 ȿɫɥɢ ɧɟɬ ɨɲɢɛɨɤ, ɬɨ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ "0, No Error". 

3. ɇɚɠɦɢɬɟ ɈɄ, ɱɬɨɛɵ ɡɚɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 35 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

2.3 ɍɫɬɚɧɨɜɤɚ ɩɪɢɛɨɪɚ Keysight B2980 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɫɨɞɟɪɠɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɭɸ ɜɵ ɞɨɥɠɧɵ ɩɪɢɧɹɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɩɪɢ ɭɫɬɚɧɨɜɤɟ 
ɩɪɢɛɨɪɚ Keysight B2980. Эɬɚ ɢɧɮɨɪɦɚɰɢɹ ɢɡɥɨɠɟɧɚ ɜ ɫɥɟɞɭɸɳɢɯ ɩɨɞɪɚɡɞɟɥɚɯ: 

2.3.1 Ɇɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ .................................................................................................................... 35 

2.3.2 ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ................................................................................................................ 35 

2.3.3 ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɫɟɬɟɜɨɝɨ ɲɧɭɪɚ ................................................................................................ 36 

2.3.4 ɍɫɬɚɧɨɜɤɚ ɱɚɫɬɨɬɵ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ................................................................................. 36 

2.3.5 ɍɫɬɚɧɨɜɤɚ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ ......................................................................................................... 36 

2.3.6 ɍɫɬɚɧɨɜɤɚ ɩɪɢɛɨɪɚ ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ ...................................................................................... 36 

2.3.7 ɍɫɬɚɧɨɜɤɚ ɩɪɢɛɨɪɚ ɜ ɫɬɨɣɤɭ ....................................................................................................... 38 

2.3.1 Ɇɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ 

Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ "Ɉɛɳɢɟ ɭɤɚɡɚɧɢɹ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ" ɧɚ ɫɬɪ. 8 ɞɚɧɧɨɝɨ Ɋɭɤɨɜɨɞɫɬɜɚ. ɉɟɪɟɞ 
ɬɟɦ, ɤɚɤ ɩɪɢɫɬɭɩɚɬɶ ɤ ɭɫɬɚɧɨɜɤɟ ɢ ɜɜɨɞɭ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɢɛɨɪɚ Keysight B2980, ɩɪɨɜɟɪɶɬɟ ɟɝɨ ɫɨ-
ɫɬɨɹɧɢɟ ɢ ɢɡɭɱɢɬɟ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɭɤɚɡɚɧɢɹ ɜ ɬɟɤɫɬɟ ɞɚɧɧɨɝɨ Ɋɭɤɨɜɨɞɫɬɜɚ. ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ 
ɭɤɚɡɚɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɨɰɟɞɭɪ ɫɨɞɟɪɠɚɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɫɬɚɯ ɷɬɨɝɨ Ɋɭɤɨɜɨ-
ɞɫɬɜɚ. 

ȼ ɨɬɧɨɲɟɧɢɢ ɩɪɢɛɨɪɨɜ ȼ2983Ⱥ ɢ ȼ2987Ⱥ ɨɛɪɚɳɚɣɬɟɫɶ ɬɚɤɠɟ ɤ ɝɥɚɜɟ 6, ɝɞɟ ɨɩɢɫɚɧɵ ɦɟɪɵ ɩɪɟɞɨɫɬɨ-
ɪɨɠɧɨɫɬɢ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫɨ ɜɫɬɪɨɟɧɧɨɣ ɥɢɬɢɣ-ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ. 

2.3.2 ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

Ɉɠ ɫɛɜɩɭɛɤɭɠ ɬ ɪɫɣɜɩɫɩɧ ɪɫɣ ɨɛɦɣɲɣɣ ɝ ɛɭɧɩɬɯɠɫɠ ɝɩɬɪɦɛɧɠɨɺɹɴɣɰɬɺ ɞɛɢɩɝ ɣɦɣ ɪɛɫɩɝ. 

ɇɢɠɟ ɨɩɢɫɚɧɵ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɨɜ B2980. Эɬɢ ɩɪɢɛɨɪɵ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 
ɩɨɦɟɳɟɧɢɢ. 

 Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ 

Ɋɚɛɨɱɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ: 0°ɋ ÷ +45°ɋ  
  0°ɋ ÷ +35°ɋ ɩɪɢ ɡɚɪɹɞɤɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ ɩɪɢ ɯɪɚɧɟɧɢɢ: –20°ɋ ÷ +60°ɋ 

 Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɚ: 30% ÷ 80%, ɛɟɡ ɤɨɧɞɟɧɫɚɰɢɢ 

ɉɪɢ ɯɪɚɧɟɧɢɢ ɩɪɢɛɨɪɚ: 10% ÷ 90%, ɛɟɡ ɤɨɧɞɟɧɫɚɰɢɢ 

 ȼɵɫɨɬɚ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɚ: 0 ÷ 2000 ɦɟɬɪɨɜ 
ɉɪɢ ɯɪɚɧɟɧɢɢ ɩɪɢɛɨɪɚ: 0 ÷ 4600 ɦɟɬɪɨɜ 

 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɩɢɬɚɧɢɸ: 100 ȼ ÷ 240 ȼ (± 10%), 50/60 Ƚɰ 

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ: 80 ȼȺ 

• Ɋɚɡɦɟɪɵ 

Ȼɟɡ ɪɭɱɤɢ ɢ ɨɩɨɪɧɵɯ ɧɨɠɟɤ: 88 ɦɦ (ɜɵɫɨɬɚ) × 213 ɦɦ (ɲɢɪɢɧɚ) × 350 ɦɦ (ɝɥɭɛɢɧɚ) 

ɇɚɫɬɨɥɶɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ (ɫ ɪɭɱɤɨɣ ɢ ɨɩɨɪɧɵɦɢ ɧɨɠɤɚɦɢ):  
104 ɦɦ (ɜɵɫɨɬɚ) × 261 ɦɦ (ɲɢɪɢɧɚ) × 374 ɦɦ (ɝɥɭɛɢɧɚ) 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 36 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

2.3.3 ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɫɟɬɟɜɨɝɨ ɲɧɭɪɚ 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ     ɉɨɠɚɪɨɨɩɚɫɧɨ! 

Ɋɫɣɧɠɨɺɤɭɠ ɭɩɦɷɥɩ ɬɠɭɠɝɩɤ ɳɨɮɫ, ɥɩɭɩɫɶɤ ɪɫɣɦɛɞɛɠɭɬɺ ɥ ɪɫɣɜɩɫɮ. Ɋɫɣɧɠɨɠɨɣɠ ɬɠɭɠɝɩɞɩ ɳɨɮɫɛ ɟɫɮɞɩɞɩ 
ɭɣɪɛ ɧɩɡɠɭ ɪɫɣɝɠɬɭɣ ɥ ɠɞɩ ɪɠɫɠɞɫɠɝɮ ɣ ɝɩɢɞɩɫɛɨɣɹ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ     Ɉɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ! 

Ɍɠɭɠɝɩɤ ɳɨɮɫ ɩɜɠɬɪɠɲɣɝɛɠɭ ɢɛɢɠɧɦɠɨɣɠ ɳɛɬɬɣ ɪɫɣɜɩɫɛ ɲɠɫɠɢ ɭɫɠɭɣɤ ɪɫɩɝɩɟ ɢɛɴɣɭɨɩɞɩ ɢɛɢɠɧɦɠɨɣɺ. 
Ɋɫɣɬɩɠɟɣɨɣɭɠ ɬɠɭɠɝɩɤ ɳɨɮɫ ɥ ɬɠɭɠɝɩɤ ɫɩɢɠɭɥɠ, ɩɜɩɫɮɟɩɝɛɨɨɩɤ ɢɛɴɣɭɨɶɧ ɥɩɨɭɛɥɭɩɧ. 

ɉɪɢɫɨɟɞɢɧɢɬɟ ɫɟɬɟɜɨɣ ɲɧɭɪ ɤ ɝɧɟɡɞɭ ɫɟɬɟɜɨɝɨ ɜɜɨɞɚ IEC 320 ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ. ȿɫɥɢ ɜɵ ɨɛ-
ɧɚɪɭɠɢɬɟ, ɱɬɨ ɤ ɩɪɢɛɨɪɭ ɩɪɢɥɚɝɚɟɬɫɹ ɧɟɩɨɞɯɨɞɹɳɢɣ ɫɟɬɟɜɨɣ ɲɧɭɪ, ɨɛɪɚɳɚɣɬɟɫɶ ɜ ɛɥɢɠɚɣɲɢɣ ɫɟɪ-
ɜɢɫɧɵɣ ɰɟɧɬɪ ɤɨɦɩɚɧɢɢ Keysight Technologies. 

ɉɪɢɛɨɪ ɨɛɨɪɭɞɨɜɚɧ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɫɟɬɟɜɵɦ ɜɯɨɞɨɦ, ɪɚɫɫɱɢɬɚɧɧɵɦ ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ ɫɟɬɟɜɨɟ ɧɚɩɪɹ-
ɠɟɧɢɟ ɨɬ 100 ȼ ɞɨ 240 ȼ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɉɬɫɨɟɞɢɧɹɟɦɵɣ ɫɟɬɟɜɨɣ ɲɧɭɪ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɷɤɫɬɪɟɧɧɨɝɨ ɨɬɫɨɟɞɢɧɟɧɢɹ ɩɪɢɛɨɪɚ ɨɬ ɷɥɟɤɬɪɨɫɟɬɢ. 

2.3.4 ɍɫɬɚɧɨɜɤɚ ɱɚɫɬɨɬɵ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ȼ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɩɪɢɛɨɪɚ ɫ ɡɚɜɨɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɮɭɧɤɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨ-
ɬɵ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɤɪɚɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ Power Line Frequency: AUTO. 
ȿɫɥɢ ɷɬɚ ɭɫɬɚɧɨɜɤɚ ɧɟ ɢɡɦɟɧɢɥɚɫɶ, ɬɨ ɜɚɦ ɧɟ ɧɭɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɱɚɫɬɨɬɭ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

Ɉɞɧɚɤɨ ɜɵ ɦɨɠɟɬɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɭɤɚɡɚɬɶ ɱɚɫɬɨɬɭ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɨɬɤɥɸɱɢɬɟ 
ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨɬɵ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɧɚɠɦɢɬɟ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ: 

• ɑɬɨɛɵ ɡɚɞɚɬɶ ɱɚɫɬɨɬɭ 50 Ƚɰ: System Menu > System > PLC > 50 Hz 

• ɑɬɨɛɵ ɡɚɞɚɬɶ ɱɚɫɬɨɬɭ 60 Ƚɰ: System Menu > System > PLC > 60 Hz 

• ɑɬɨɛɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɢɬɶ ɢ ɭɫɬɚɧɨɜɢɬɶ ɱɚɫɬɨɬɭ: System Menu > System > PLC > Auto Detect 

ɑɬɨɛɵ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɢɥɢ ɨɬɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨɬɵ ɫɟɬɟɜɨɝɨ ɧɚ-
ɩɪɹɠɟɧɢɹ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ, ɭɫɬɚɧɨɜɢɬɟ ON ɢɥɢ OFF ɜ ɩɨɥɟ Power-on PLC Detect ɜ ɞɢɚɥɨɝɨ-
ɜɨɦ ɨɤɧɟ System Start-up, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬɫɹ ɧɚɠɚɬɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ System Menu > 
System > Start-up. 

2.3.5 ɍɫɬɚɧɨɜɤɚ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ 

ȼɵ ɦɨɠɟɬɟ ɭɫɬɚɧɨɜɢɬɶ ɞɚɬɭ ɢ ɜɪɟɦɹ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Date and Time, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬɫɹ ɧɚɠɚɬɢɟɦ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ System Menu > System > Info > Date/Time. 

2.3.6 ɍɫɬɚɧɨɜɤɚ ɩɪɢɛɨɪɚ ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɛɨɬɵ ɫ ɩɪɢɛɨɪɨɦ ɜɵ ɦɨɠɟɬɟ ɭɫɬɚɧɨɜɢɬɶ ɟɝɨ ɜ ɧɚɤɥɨɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɫ ɨɩɨɪɨɣ ɧɚ ɪɭɱ-
ɤɭ ɞɥɹ ɩɟɪɟɧɨɫɤɢ. ɑɬɨɛɵ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɪɭɱɤɭ, ɜɨɡɶɦɢɬɟɫɶ ɡɚ ɟɟ ɲɚɪɧɢɪɵ ɢ ɨɬɬɹɧɢɬɟ ɢɯ ɧɚɪɭɠɭ. Ɂɚ-
ɬɟɦ ɩɨɜɟɪɧɢɬɟ ɪɭɱɤɭ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

 



Ⱦɦɛɝɛ 2: Ɏɬɭɛɨɩɝɥɛ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 37 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

        ɍɄȺɁȺɇɂȿ         

Ʉɨɝɞɚ ɩɪɢɛɨɪ ȼ2983Ⱥ/ȼ2987Ⱥ ɪɚɛɨɬɚɟɬ ɫ ɜɧɭɬɪɟɧɧɟɣ ɥɢɬɢɣ-ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ, ɬɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ +45°ɋ ɢ ɜɵɲɟ ɩɪɨɢɫɯɨɞɢɬ ɚɜɚɪɢɣɧɨɟ ɜɵɤɥɸɱɟɧɢɟ ɩɪɢɛɨɪɚ ɛɟɡ ɫɨɯɪɚɧɟɧɢɹ 
ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɷɬɨɝɨ ɨɫɬɚɜɥɹɣɬɟ ɜɨɤɪɭɝ ɩɪɢɛɨɪɚ ɫɜɨɛɨɞɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɪɹɞɤɚ 10 ɫɦ ɢ 
ɧɟ ɧɚɤɪɵɜɚɣɬɟ ɩɪɢɛɨɪ ɫɜɟɪɯɭ ɢ ɩɨ ɛɨɤɚɦ. 
 

Ɉɩɰɢɢ ɫɟɬɟɜɵɯ ɲɧɭɪɨɜ 

Ɉɩɰɢɹ 900 

 

Ɉɩɰɢɹ 901 

 

Ɉɩɰɢɹ 902 

 

Ɉɩɰɢɹ 903 

 

ȼɢɥɤɚ: BS 1363/A,  
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8120-4420 

ȼɢɥɤɚ: AS/NZS 3112, 
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8120-4419 

ȼɢɥɤɚ: IEC 60277-1,  
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8121-1226 

ȼɢɥɤɚ: NEMA 5-15P,  
  125 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8120-6825 

Ɉɩɰɢɹ 904 

 

Ɉɩɰɢɹ 906 

 

Ɉɩɰɢɹ 912 

 

Ɉɩɰɢɹ 917 

 

ȼɢɥɤɚ: NEMA 6-15P,  
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8120-3996 

ȼɢɥɤɚ: SEV 1011,  
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8120-4416 

ȼɢɥɤɚ: SB 107-2-D1,  
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8121-1655 

ȼɢɥɤɚ: IS 1293 ɢ IS 6538,  
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8121-1690 

Ɉɩɰɢɹ 918 

 

Ɉɩɰɢɹ 919 

 

Ɉɩɰɢɹ 920 

 

Ɉɩɰɢɹ 921 

 

ȼɢɥɤɚ: JIS C 8303,  
  125 ȼ, 12 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8121-0743 

ȼɢɥɤɚ: Israel SI 32,  
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8121-0724 

ȼɢɥɤɚ: IRAM 2073,  
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8121-0725 

ȼɢɥɤɚ: CEI 23-16,  
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8121-0722 

Ɉɩɰɢɹ 922 

 

Ɉɩɰɢɹ 923 

 

Ɉɩɰɢɹ 927 

 

Ɉɩɰɢɹ 930 

 

ȼɢɥɤɚ: GB 1002, figure 3 
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8120-8376 

ȼɢɥɤɚ: SANS 164-1,  
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8121-0564 

ȼɢɥɤɚ: NEMA WD-6,  
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8120-0874 

ȼɢɥɤɚ: NBR 14136,  
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8121-1809 

Ɉɩɰɢɹ 931 

 

Ɉɩɰɢɹ 932 

 

  

ȼɢɥɤɚ: CNS 10917-2, 
  125 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8121-1635 

ȼɢɥɤɚ: CS 0017,  
  250 ȼ, 10 Ⱥ 

№ ɞɥɹ ɡɚɤɚɡɚ: 8121-1638 
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2.3.7 ɍɫɬɚɧɨɜɤɚ ɩɪɢɛɨɪɚ ɜ ɫɬɨɣɤɭ 

        ɍɄȺɁȺɇɂȿ         

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɚ B2980 ɜ ɫɬɨɣɤɭ ɩɨɥɶɡɭɣɬɟɫɶ ɤɨɦɩɥɟɤɬɨɦ ɞɥɹ ɦɨɧɬɚɠɚ ɜ ɫɬɨɣɤɭ (ɨɩɰɢɹ 1ɋɆ). 

        ɍɄȺɁȺɇɂȿ         

Ʉɨɝɞɚ ɩɪɢɛɨɪ ȼ2983Ⱥ/ȼ2987Ⱥ ɪɚɛɨɬɚɟɬ ɫ ɜɧɭɬɪɟɧɧɟɣ ɥɢɬɢɣ-ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ, ɬɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ +45°ɋ ɢ ɜɵɲɟ ɩɪɨɢɫɯɨɞɢɬ ɚɜɚɪɢɣɧɨɟ ɜɵɤɥɸɱɟɧɢɟ ɩɪɢɛɨɪɚ ɛɟɡ ɫɨɯɪɚɧɟɧɢɹ 
ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɷɬɨɝɨ ɨɫɬɚɜɶɬɟ ɧɚɞ ɩɪɢɛɨɪɨɦ ɫɜɨɛɨɞɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɪɹɞɤɚ 10 ɫɦ. 
 

ɉɪɢɛɨɪ Keysight B2980 ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɫɬɨɣɤɭ 19-ɞɸɣɦɨɜɨɝɨ ɲɤɚɮɚ EIA. Ɉɧ ɪɚɫɫɱɢɬɚɧ ɧɚ ɦɟɫɬɨ 
ɞɥɹ ɞɜɭɯ ɫɬɚɧɞɚɪɬɧɵɯ ɛɥɨɤɨɜ (2U). 

ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɩɪɢɛɨɪɚ B2980 ɜ ɫɬɨɣɤɭ ɫɧɢɦɢɬɟ ɫ ɧɟɝɨ ɩɟɪɟɞɧɢɣ ɢ ɡɚɞɧɢɣ ɪɟɡɢɧɨɜɵɟ ɚɦɨɪɬɢɡɚ-
ɬɨɪɵ, ɚ ɬɚɤɠɟ ɪɭɱɤɭ ɞɥɹ ɩɟɪɟɧɨɫɤɢ. 

Ʉɚɤ ɫɧɹɬɶ ɚɦɨɪɬɢɡɚɬɨɪ 

Ɋɚɫɬɹɧɢɬɟ ɪɟɡɢɧɨɜɵɣ ɚɦɨɪɬɢɡɚɬɨɪ ɡɚ ɭɝɨɥ ɢ ɫɧɢɦɢɬɟ ɟɝɨ ɫ ɤɨɪɩɭɫɚ ɩɪɢɛɨɪɚ. 

Ʉɚɤ ɫɧɹɬɶ ɪɭɱɤɭ ɞɥɹ ɩɟɪɟɧɨɫɤɢ 

1. ȼɨɡɶɦɢɬɟɫɶ ɡɚ ɲɚɪɧɢɪɵ ɪɭɱɤɢ ɢ ɨɬɬɹɧɢɬɟ ɢɯ ɜ ɪɚɡɧɵɟ ɫɬɨɪɨɧɵ. Эɬɨ ɩɨɡɜɨɥɢɬ ɜɚɦ ɩɨɜɨɪɚɱɢɜɚɬɶ 
ɪɭɱɤɭ. 

2. ɉɨɜɟɪɧɢɬɟ ɪɭɱɤɭ ɜ ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɡɚɬɟɦ ɭɫɬɚɧɨɜɢɬɟ ɩɪɢɛɨɪ ɝɨɪɢɡɨɧɬɚɥɶɧɨ. 

3. Ɉɬɬɹɧɢɬɟ ɲɚɪɧɢɪɵ ɪɭɱɤɢ ɜ ɫɬɨɪɨɧɵ ɢ ɫɧɢɦɢɬɟ ɪɭɱɤɭ ɜɜɟɪɯ. 

 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɪɭɱɤɢ ɧɚ ɦɟɫɬɨ ɨɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɟɟ ɧɚɩɪɚɜɥɟɧɢɟ. ɇɟɩɪɚɜɢɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɜɪɟɠɞɟɧɢɹɦ. 
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2.4 Ɍɟɯɧɢɱɟɫɤɢɣ ɭɯɨɞ 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɪɢɛɨɪɚ Keysight B2980 ɜ ɯɨɪɨɲɟɦ ɫɨɫɬɨɹɧɢɢ ɧɟɨɛɯɨɞɢɦ ɪɟɝɭɥɹɪɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ 
ɭɯɨɞ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɪɨɛɥɟɦ ɨɛɪɚɳɚɣɬɟɫɶ ɜ ɛɥɢɠɚɣɲɢɣ ɫɟɪɜɢɫɧɵɣ ɰɟɧɬɪ ɤɨɦɩɚɧɢɢ Keysight 
Technologies. 

Ɇɚɬɟɪɢɚɥ ɷɬɨɝɨ ɪɚɡɞɟɥɚ ɢɡɥɨɠɟɧ ɜ ɫɥɟɞɭɸɳɢɯ ɩɨɞɪɚɡɞɟɥɚɯ: 
2.4.1 Ɉɱɢɫɬɤɚ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ .............................................................................................................. 39 

2.4.2 ɋɚɦɨɩɪɨɜɟɪɤɚ ............................................................................................................................. 39 

2.4.3 ɋɚɦɨɤɚɥɢɛɪɨɜɤɚ ......................................................................................................................... 39 

2.4.4 Ʉɚɥɢɛɪɨɜɤɚ .................................................................................................................................. 40 

2.4.1 Ɉɱɢɫɬɤɚ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ     Ɉɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ! 

Ƚɩ ɣɢɜɠɡɛɨɣɠ ɪɩɫɛɡɠɨɣɺ ɸɦɠɥɭɫɣɲɠɬɥɣɧ ɭɩɥɩɧ ɩɭɬɩɠɟɣɨɺɤɭɠ ɪɫɣɜɩɫ Ƚ2980 ɩɭ ɸɦɠɥɭɫɩɬɠɭɣ, ɪɫɠɡɟɠ ɲɠɧ 
ɪɫɣɬɭɮɪɛɭɷ ɥ ɩɲɣɬɭɥɠ ɩɭ ɢɛɞɫɺɢɨɠɨɣɤ. 

ɉɪɨɬɪɢɬɟ ɜɧɟɲɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɪɩɭɫɚ ɫɭɯɨɣ ɢɥɢ ɫɥɟɝɤɚ ɭɜɥɚɠɧɟɧɧɨɣ ɬɪɹɩɤɨɣ. ɇɟ ɩɪɢɦɟɧɹɣɬɟ ɦɨɸ-
ɳɢɟ ɫɪɟɞɫɬɜɚ ɢ ɯɢɦɢɱɟɫɤɢɟ ɪɚɫɬɜɨɪɢɬɟɥɢ. ɇɟ ɩɵɬɚɣɬɟɫɶ ɡɚɧɢɦɚɬɶɫɹ ɱɢɫɬɤɨɣ ɤɨɦɩɨɧɟɧɬɨɜ ɜɧɭɬɪɢ 
ɩɪɢɛɨɪɚ. 

2.4.2 ɋɚɦɨɩɪɨɜɟɪɤɚ 

ɉɪɢɛɨɪ Keysight B2980 ɪɟɚɥɢɡɭɟɬ ɮɭɧɤɰɢɸ ɫɚɦɨɩɪɨɜɟɪɤɢ ɞɥɹ ɩɪɨɜɟɪɤɢ ɟɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. ɋɚ-
ɦɨɩɪɨɜɟɪɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɫɚɦɨ-
ɩɪɨɜɟɪɤɭ ɩɪɢ ɭɤɚɡɚɧɧɵɯ ɧɢɠɟ ɭɫɥɨɜɢɹɯ ɢ ɞɥɹ ɭɤɚɡɚɧɧɵɯ ɰɟɥɟɣ. ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɫɚɦɨɩɪɨɜɟɪɤɢ 
ɫɥɟɞɭɟɬ ɜɵɤɥɸɱɢɬɶ ɜɵɯɨɞ ɤɚɧɚɥɚ ɢ ɨɬɫɨɟɞɢɧɢɬɶ ɨɬ ɩɪɢɛɨɪɚ ɜɫɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɢ ɩɪɨɱɢɟ ɤɚɛɟɥɢ. 

 Ʉɨɝɞɚ ɤɚɧɚɥ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɛɥɨɤɢɪɨɜɤɢ ɜɫɥɟɞɫɬɜɢɟ ɩɟɪɟɝɪɟɜɚ. 

ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɧɚ ɷɤɪɚɧɟ ɫ ɫɟɪɵɦ ɮɨɧɨɦ ɩɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Emergency. (Эɬɨ ɨɤɧɨ ɧɟ 
ɩɨɹɜɥɹɟɬɫɹ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɝɞɚ ɜɵɤɥɸɱɟɧ ɞɢɫɩɥɟɣ). ɋɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ 
ERR ɢ ɧɟ ɪɚɛɨɬɚɟɬ ɜɵɤɥɸɱɚɬɟɥɶ ɤɚɧɚɥɚ On/Off. 

ȼɵɩɨɥɧɢɬɟ ɫɚɦɨɩɪɨɜɟɪɤɭ, ɱɬɨɛɵ ɪɚɡɛɥɨɤɢɪɨɜɚɬɶ ɤɚɧɚɥ. Ʉɚɧɚɥɨɦ ɦɨɠɧɨ ɛɭɞɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɧɨ-
ɜɚ, ɟɫɥɢ ɫɚɦɨɩɪɨɜɟɪɤɚ ɧɟ ɨɛɧɚɪɭɠɢɬ ɧɟɩɨɥɚɞɤɭ. 

 Ʉɨɝɞɚ ɜɵ ɩɨɞɨɡɪɟɜɚɟɬɟ, ɱɬɨ ɩɪɢɛɨɪ ɧɟɢɫɩɪɚɜɟɧ. 

 Ⱦɥɹ ɰɟɥɟɣ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɯɨɞɚ. 

Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɫɚɦɨɩɪɨɜɟɪɤɭ 

ɋɚɦɨɩɪɨɜɟɪɤɭ ɜɵɩɨɥɧɹɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɢɫɚɧɧɨɣ ɧɢɠɟ ɩɪɨɰɟɞɭɪɨɣ. 

1. ȿɫɥɢ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Cancel/Local. 

2. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɜɵɤɥɸɱɚɬɟɥɹ On/Off ɢ ɭɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɩɨɝɚɫɥɚ ɩɨɞɫɜɟɬɤɚ ɷɬɨɣ ɤɧɨɩɤɢ. 

3. Ɉɬɫɨɟɞɢɧɢɬɟ ɨɬ ɩɪɢɛɨɪɚ ɜɫɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɢ ɩɪɨɱɢɟ ɤɚɛɟɥɢ. 

4. ɇɚɠɦɢɬɟ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ: 

 System Menu > System > Cal/Test > Self-Test. 

 Ɉɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ. 

5. ɇɚɠɦɢɬɟ ɈɄ, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɫɚɦɨɩɪɨɜɟɪɤɭ. 

2.4.3 ɋɚɦɨɤɚɥɢɛɪɨɜɤɚ 

ɉɪɢɛɨɪ Keysight B2980 ɪɟɚɥɢɡɭɟɬ ɮɭɧɤɰɢɸ ɫɚɦɨɤɚɥɢɛɪɨɜɤɢ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. 
ȼɵɩɨɥɧɹɣɬɟ ɫɚɦɨɤɚɥɢɛɪɨɜɤɭ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ± 3°ɋ ɢɥɢ ɛɨɥɶɲɟ. 
Эɬɨ ɜɚɠɧɨ ɞɥɹ ɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɱɬɨɛɵ ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɞɪɟɣɮɚ. ɋɚɦɨ-
ɤɚɥɢɛɪɨɜɤɭ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɩɨɫɥɟ 60-ɦɢɧɭɬɧɨɝɨ ɩɪɨɝɪɟɜɚ ɩɪɢɛɨɪɚ. ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɫɚɦɨɤɚ-
ɥɢɛɪɨɜɤɢ ɫɥɟɞɭɟɬ ɜɵɤɥɸɱɢɬɶ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɨɬɫɨɟɞɢɧɢɬɶ ɨɬ ɩɪɢɛɨɪɚ ɜɫɟ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɟ ɢ ɩɪɨɱɢɟ ɤɚɛɟɥɢ. 



Ⱦɦɛɝɛ 2: Ɏɬɭɛɨɩɝɥɛ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 40 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɫɚɦɨɤɚɥɢɛɪɨɜɤɭ 

ɋɚɦɨɤɚɥɢɛɪɨɜɤɭ ɜɵɩɨɥɧɹɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɢɫɚɧɧɨɣ ɧɢɠɟ ɩɪɨɰɟɞɭɪɨɣ. 

1. ȿɫɥɢ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Cancel/Local. 

2. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɜɵɤɥɸɱɚɬɟɥɹ On/Off ɢ ɭɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɩɨɝɚɫɥɚ ɩɨɞɫɜɟɬɤɚ ɷɬɨɣ ɤɧɨɩɤɢ. 

3. Ɉɬɫɨɟɞɢɧɢɬɟ ɨɬ ɩɪɢɛɨɪɚ ɜɫɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɢ ɩɪɨɱɢɟ ɤɚɛɟɥɢ. 

4. ɇɚɠɦɢɬɟ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ: 

 System Menu > System > Cal/Test > Self-Cal. 

 Ɉɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ. 

5. ɇɚɠɦɢɬɟ ɈɄ, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɫɚɦɨɤɚɥɢɛɪɨɜɤɭ. 

2.4.4 Ʉɚɥɢɛɪɨɜɤɚ 

ɋɥɟɞɭɟɬ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɵɩɨɥɧɹɬɶ ɤɚɥɢɛɪɨɜɤɭ ɢ ɪɟɝɭɥɢɪɨɜɤɭ ɩɪɢɛɨɪɚ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɟɝɨ ɫɨɨɬɜɟɬ-
ɫɬɜɢɹ ɫɩɟɰɢɮɢɤɚɰɢɹɦ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɤɚɥɢɛɪɨɜɤɭ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɝɨɞ. Ⱦɥɹ ɜɵɩɨɥ-
ɧɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ ɢ ɪɟɝɭɥɢɪɨɜɤɢ ɩɪɢɛɨɪɚ ɨɛɪɚɳɚɣɬɟɫɶ ɜ ɫɟɪɜɢɫɧɵɣ ɰɟɧɬɪ ɤɨɦɩɚɧɢɢ Keysight 
Technologies, ɝɞɟ ɷɬɢ ɨɩɟɪɚɰɢɢ ɜɵɩɨɥɧɢɬ ɨɛɭɱɟɧɧɵɣ ɩɟɪɫɨɧɚɥ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ. 

2.5 Ɇɨɧɬɚɠ ɰɟɩɢ ɛɥɨɤɢɪɨɜɤɢ  

ɋɨɞɟɪɠɚɧɢɟ ɷɬɨɝɨ ɪɚɡɞɟɥɚ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɢɛɨɪɚɦ Keysight B2985A ɢ B2987A, ɤɨɬɨɪɵɟ ɩɨɞɞɟɪɠɢɜɚɸɬ 
ɮɭɧɤɰɢɸ ɛɥɨɤɢɪɨɜɤɢ. ɐɟɩɶ ɛɥɨɤɢɪɨɜɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɫɬɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɰɟɩɶ, ɤɚɤ ɩɨɤɚɡɚɧɨ 
ɧɚ ɪɢɫ. 2-2. Эɬɚ ɰɟɩɶ ɪɚɡɦɵɤɚɟɬɫɹ, ɤɨɝɞɚ ɨɬɤɪɵɜɚɟɬɫɹ ɞɜɟɪɰɚ ɞɨɫɬɭɩɚ, ɢ ɡɚɦɵɤɚɟɬɫɹ, ɤɨɝɞɚ ɡɚɤɪɵɜɚɟɬɫɹ 
ɞɜɟɪɰɚ ɞɨɫɬɭɩɚ. 

ɉɪɢɛɨɪ B2985A/B2987A ɧɟ ɦɨɠɟɬ ɩɨɞɚɜɚɬɶ ɜɵɫɨɤɨɟ (ɜɵɲɟ ± 21 ȼ) ɧɚɩɪɹɠɟɧɢɟ, ɤɨɝɞɚ ɪɚɡɨɦɤɧɭɬ ɜɵ-
ɜɨɞ ɛɥɨɤɢɪɨɜɤɢ. Ⱦɥɹ ɜɵɜɨɞɚ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɨɟɞɢɧɢɬɶ ɷɬɨɬ ɜɵɜɨɞ ɫ ɰɟɩɶɸ ɛɥɨɤɢ-
ɪɨɜɤɢ, ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ ɜ ɷɤɪɚɧɢɪɭɸɳɟɣ ɤɨɪɨɛɤɟ ɢɥɢ ɞɪɭɝɨɦ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ. ɐɟɩɶ 
ɛɥɨɤɢɪɨɜɤɢ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɪɚɠɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ, ɤɨɝɞɚ ɨɧ 
ɩɪɢɤɚɫɚɟɬɫɹ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɜɵɜɨɞɚɦ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

ɇɠɡɟɮ ɞɨɠɢɟɛɧɣ High ɣ Low ɣɬɭɩɲɨɣɥɛ ɨɛɪɫɺɡɠɨɣɺ ɧɩɡɠɭ ɪɫɣɬɮɭɬɭɝɩɝɛɭɷ ɪɩɭɠɨɱɣɛɦɷɨɩ ɩɪɛɬɨɩɠ ɨɛɪɫɺ-
ɡɠɨɣɠ ɟɩ ± 1050 Ƚ, ɥɩɞɟɛ ɢɛɧɥɨɮɭɛ ɱɠɪɷ ɜɦɩɥɣɫɩɝɥɣ. Ƚɩ ɣɢɜɠɡɛɨɣɠ ɪɩɫɛɡɠɨɣɺ ɸɦɠɥɭɫɣɲɠɬɥɣɧ ɭɩɥɩɧ ɧɟ 
ɨɝɨɥɹɣɬɟ ɱɠɪɣ ɸɭɣɰ ɞɨɠɢɟ. 

ɇɟɨɛɯɨɞɢɦɵɟ ɤɨɦɩɨɧɟɧɬɵ 

 ɋɜɟɬɨɞɢɨɞ (ɧɨɦɟɪ ɢɡɞɟɥɢɹ Keysight: 1450-0641 ɢɥɢ ɚɧɚɥɨɝɢɱɧɵɣ) – 1 ɲɬ. 
 Ʉɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ (ɧɨɦɟɪ ɢɡɞɟɥɢɹ Keysight: N1254A-402, 3101-3241 ɢɥɢ ɚɧɚɥɨɝɢɱɧɵɣ) – 2 ɲɬ. 

• Ƚɨɥɨɜɤɚ ɫɨɟɞɢɧɢɬɟɥɹ ɛɥɨɤɢɪɨɜɤɢ, ɱɟɬɵɪɟɯɤɨɧɬɚɤɬɧɚɹ ɜɢɥɤɚ Phoenix Contact 1881341 ɢɥɢ ɚɧɚɥɨɝɢɱ-
ɧɚɹ – 1 ɲɬ. (ɩɪɢɥɚɝɚɟɬɫɹ)  

 ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɢɧɵ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɷɤɪɚɧɢɪɭɸɳɟɣ ɤɨɪɨɛɤɢ ɤ ɫɨɟɞɢ-
ɧɢɬɟɥɸ Interlock ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ B2985A/B2987A 

ɉɪɨɰɟɞɭɪɚ ɦɨɧɬɚɠɚ 

1. ɍɫɬɚɧɨɜɢɬɟ ɜ ɷɤɪɚɧɢɪɭɸɳɭɸ ɤɨɪɨɛɤɭ ɞɜɚ ɤɨɧɰɟɜɵɯ ɜɵɤɥɸɱɚɬɟɥɹ ɬɚɤ, ɱɬɨɛɵ ɜɵɤɥɸɱɚɬɟɥɢ ɡɚɦɵɤɚ-
ɥɢɫɶ, ɤɨɝɞɚ ɡɚɤɪɵɬɚ ɞɜɟɪɰɚ ɞɨɫɬɭɩɚ, ɢ ɪɚɡɦɵɤɚɥɢɫɶ ɩɪɢ ɨɬɤɪɵɜɚɧɢɢ ɞɜɟɪɰɵ. Ɋɚɡɦɟɪɵ ɤɨɧɰɟɜɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɭɤɚɡɚɧɵ ɧɚ ɪɢɫ. 2-4 ɢ 2-5. 

2. ɋɦɨɧɬɢɪɭɣɬɟ ɫɜɟɬɨɞɢɨɞ ɧɚ ɷɤɪɚɧɢɪɭɸɳɟɣ ɤɨɪɨɛɤɟ. Ɋɚɡɦɟɪɵ ɫɜɟɬɨɞɢɨɞɚ ɭɤɚɡɚɧɵ ɧɚ ɪɢɫ. 2-3. 

 Эɬɨɬ ɫɜɟɬɨɞɢɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɢɤɚɬɨɪɚ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɵɣ ɫɜɟɬɢɬɫɹ, ɤɨ-
ɝɞɚ ɩɪɢɛɨɪ B2985A/B2987A ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɜɵɲɟ ± 21 ȼ. 

3. ȼɨɡɶɦɢɬɟ ɩɪɨɜɨɞ ɢ ɫɨɟɞɢɧɢɬɟ ɞɜɚ ɤɨɧɰɟɜɵɯ ɜɵɤɥɸɱɚɬɟɥɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɦɟɠɞɭ ɤɨɧɬɚɤɬɧɵɦɢ 
ɜɵɜɨɞɚɦɢ 1 ɢ 2 ɝɨɥɨɜɤɢ ɫɨɟɞɢɧɢɬɟɥɹ ɛɥɨɤɢɪɨɜɤɢ.  

 ɑɬɨɛɵ ɩɪɢɫɨɟɞɢɧɢɬɶ ɩɪɨɜɨɞ ɤ ɝɨɥɨɜɤɟ ɫɨɟɞɢɧɢɬɟɥɹ ɛɥɨɤɢɪɨɜɤɢ, ɩɪɨɫɬɨ ɜɫɬɚɜɶɬɟ ɟɝɨ ɜ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɟɟ ɨɬɜɟɪɫɬɢɟ. ȿɫɥɢ ɜɵ ɩɨ ɨɲɢɛɤɟ ɜɫɬɚɜɢɬɟ ɩɪɨɜɨɞ ɜ ɞɪɭɝɨɟ ɨɬɜɟɪɫɬɢɟ, ɜɵɬɚɳɢɬɟ ɟɝɨ ɢ 
ɜɫɬɚɜɶɬɟ, ɤɭɞɚ ɧɚɞɨ. ɑɬɨɛɵ ɜɵɬɚɳɢɬɶ ɩɪɨɜɨɞ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɨɪɚɧɠɟɜɭɸ ɤɧɨɩɤɭ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 41 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

4. ȼɨɡɶɦɢɬɟ ɩɪɨɜɨɞ ɢ ɩɪɢɫɨɟɞɢɧɢɬɟ ɫɜɟɬɨɞɢɨɞ ɦɟɠɞɭ ɤɨɧɬɚɤɬɧɵɦɢ ɜɵɜɨɞɚɦɢ 3 ɢ 4 ɝɨɥɨɜɤɢ ɫɨɟɞɢɧɢ-
ɬɟɥɹ ɛɥɨɤɢɪɨɜɤɢ. 

5. ɉɪɢɫɨɟɞɢɧɢɬɟ ɝɨɥɨɜɤɭ ɫɨɟɞɢɧɢɬɟɥɹ ɛɥɨɤɢɪɨɜɤɢ ɤ ɫɨɟɞɢɧɢɬɟɥɸ Interlock ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ 
B2985A/B2987A. 

  Эɤɪɚɧɢɪɭɸɳɚɹ ɤɨɪɨɛɤɚ 

  

 Ɋɢɫ. 2-2 ɐɟɩɶ ɛɥɨɤɢɪɨɜɤɢ 
 

   
 Ʉɚɬɨɞ (–) Ⱥɧɨɞ (+) Ɋɚɡɦɟɪɵ ɭɤɚɡɚɧɵ ɜ ɦɢɥɥɢɦɟɬɪɚɯ 

 Ɋɢɫ. 2-3 Ɋɚɡɦɟɪɵ ɫɜɟɬɨɞɢɨɞɚ (ɧɨɦɟɪ ɢɡɞɟɥɢɹ Keysight: 1450-0641) 
 

 
Ɋɚɡɦɟɪɵ ɭɤɚɡɚɧɵ ɜ ɦɢɥɥɢɦɟɬɪɚɯ

 

 Ɋɢɫ. 2-4 Ɋɚɡɦɟɪɵ ɤɨɧɰɟɜɨɝɨ ɛɥɨɤɢɪɨɜɨɱɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ (Keysight N1254A-402) 

  ɐɟɩɶ ɛɥɨɤɢɪɨɜɤɢ 

Ⱦɜɟɪɰɚ ɞɨɫɬɭɩɚ 

 Ʉɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ 

ɋɜɟɬɨɞɢɨɞ 

Ƚɨɥɨɜɤɚ ɫɨɟɞɢɧɢɬɟɥɹ ɛɥɨɤɢɪɨɜɤɢ,  
ɱɟɬɵɪɟɯɤɨɧɬɚɤɬɧɚɹ ɜɢɥɤɚ 

 ɉɪɢɫɨɟɞɢɧɢɬɶ  
ɤ ɫɨɟɞɢɧɢɬɟɥɸ  
Interlock ɧɚ ɡɚɞɧɟɣ  
ɩɚɧɟɥɢ ȼ2985Ⱥ/87Ⱥ 

 

Кɩɨɭ. Ɍɣɞɨɛɦ 

  1  Ɂɟɦɥɹ 
  2  Ȼɥɨɤɢɪɨɜɤɚ 
  3  10 ɦȺ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 2 ȼ  
  ɜ ɫɨɫɬɨɹɧɢɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
  4  Ɂɟɦɥɹ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 42 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

 Ɋɚɡɦɟɪɵ ɭɤɚɡɚɧɵ ɜ ɦɢɥɥɢɦɟɬɪɚɯ 

 Ɋɢɫ. 2-5 Ɋɚɡɦɟɪɵ ɤɨɧɰɟɜɨɝɨ ɛɥɨɤɢɪɨɜɨɱɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ (ɧɨɦɟɪ ɢɡɞɟɥɢɹ Keysight 3101-3241) 

2.6 ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

Эɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɟ ɪɚɡɪɹɞɵ ɫɜɵɲɟ 1 ɤȼ ɜɛɥɢɡɢ ɫɨɟɞɢɧɢɬɟɥɟɣ ɢɧɬɟɪɮɟɣɫɨɜ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɫɛɨɣ ɜ ɪɚɛɨɬɟ ɩɪɢ-
ɛɨɪɚ ɢ ɩɨɬɪɟɛɨɜɚɬɶ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɨɩɟɪɚɬɨɪɚ. 

ɉɪɢɛɨɪ B2980 ɩɨɞɞɟɪɠɢɜɚɟɬ ɢɧɬɟɪɮɟɣɫɵ GPIB, LAN ɢ USB. ȼɫɟ ɬɪɢ ɢɧɬɟɪɮɟɣɫɚ ɜɤɥɸɱɚɸɬɫɹ ɩɪɢ 
ɜɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ. ɉɪɢɫɨɟɞɢɧɢɬɟ ɢɧɬɟɪɮɟɣɫɧɵɣ ɤɚɛɟɥɶ ɤ ɫɨɟɞɢɧɢɬɟɥɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɧɬɟɪ-
ɮɟɣɫɚ. Ⱦɚɥɟɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɨ, ɤɚɤ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɢɧɬɟɪɮɟɣɫɵ. 

ɂɧɞɢɤɚɬɨɪ LAN ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɫɜɟɬɢɬɫɹ, ɤɨɝɞɚ ɩɪɢɫɨɟɞɢɧɟɧ ɢ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧ ɩɨɪɬ ɥɨɤɚɥɶɧɨɣ 
ɫɟɬɢ (LAN). 

ɉɪɢɛɨɪ B2980 ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɨɧɬɪɨɥɶ ɫɨɟɞɢɧɟɧɢɹ Ethernet. ȼɨ ɜɪɟɦɹ ɤɨɧɬɪɨɥɹ ɫɨɟɞɢɧɟɧɢɹ Ethernet 
ɧɟɩɪɟɪɵɜɧɨ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɤɨɧɮɢɝɭɪɢɪɭɟɬɫɹ ɩɨɪɬ LAN. 

2.6.1 ɂɧɬɟɪɮɟɣɫɵ GPIB ɢ USB 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɫɨɟɞɢɧɟɧɢɹɯ ɢɧɬɟɪɮɟɣɫɨɜ GPIB ɢ USB ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɭɤɨɜɨɞɫɬɜɭ Connectivity 
Guide, ɤɨɬɨɪɨɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫ ɩɚɤɟɬɨɦ ɛɢɛɥɢɨɬɟɱɧɵɯ ɩɪɨɝɪɚɦɦ Keysight IO Libraries. 

Ɉɩɢɫɚɧɧɚɹ ɧɢɠɟ ɩɪɨɰɟɞɭɪɚ ɩɨɦɨɠɟɬ ɜɚɦ ɛɵɫɬɪɨ ɩɪɢɫɨɟɞɢɧɢɬɶ ɜɚɲ ɩɪɢɛɨɪ ɤ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɢɧɬɟɪ-
ɮɟɣɫɧɨɣ ɲɢɧɟ (GPIB). ɇɚ ɫɥɟɞɭɸɳɟɦ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɚ ɬɢɩɢɱɧɚɹ ɫɢɫɬɟɦɚ ɫ ɢɧɬɟɪɮɟɣɫɚɦɢ GPIB 
. 

 

ɉɪɢɛɨɪ 

ɉɪɢɛɨɪ 

Ʉɚɛɟɥɶ GPIB 

ɉɪɢɫɨɟɞɢɧɢɬɶ ɤ ɩɨɪɬɭ
GPIB ɧɚ ɩɪɢɛɨɪɟ

ɉɪɢɫɨɟɞɢɧɢɬɶ ɤ ɭɫɬɚɧɨɜɥɟɧɧɨɣ  
ɜ ɤɨɦɩɶɸɬɟɪɟ ɩɥɚɬɟ ɢɧɬɟɪɮɟɣɫɚ GPIB 
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1. ȿɫɥɢ ɜɵ ɟɳɟ ɧɟ ɫɞɟɥɚɥɢ ɷɬɨ, ɭɫɬɚɧɨɜɢɬɟ ɧɚ ɜɚɲ ɤɨɦɩɶɸɬɟɪ ɩɚɤɟɬ ɛɢɛɥɢɨɬɟɱɧɵɯ ɩɪɨɝɪɚɦɦ Key-
sight IO Libraries Suite ɫ ɩɪɢɥɚɝɚɟɦɨɝɨ ɤ ɜɚɲɟɦɭ ɩɪɢɛɨɪɭ ɤɨɦɩɚɤɬ-ɞɢɫɤɚ. 

2. ȿɫɥɢ ɜ ɜɚɲɟɦ ɤɨɦɩɶɸɬɟɪɟ ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ ɩɥɚɬɚ ɢɧɬɟɪɮɟɣɫɚ GPIB, ɬɨ ɜɵɤɥɸɱɢɬɟ ɤɨɦɩɶɸɬɟɪ ɢ 
ɭɫɬɚɧɨɜɢɬɟ ɩɥɚɬɭ GPIB. 

3. ɉɪɢɫɨɟɞɢɧɢɬɟ ɜɚɲ ɩɪɢɛɨɪ ɤ ɩɥɚɬɟ ɢɧɬɟɪɮɟɣɫɚ GPIB ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɪɮɟɣɫɧɨɝɨ ɤɚɛɟɥɹ GPIB. 

4. ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɭɬɢɥɢɬɨɣ Connection Expert ɢɡ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ Keysight IO Libraries Suite, ɱɬɨɛɵ 
ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɩɥɚɬɵ ɢɧɬɟɪɮɟɣɫɚ GPIB. 

5. ɉɪɢɛɨɪ B2980 ɩɨɫɬɚɜɥɹɟɬɫɹ ɫ ɚɞɪɟɫɨɦ GPIB, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ 23. ɑɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɢɥɢ ɢɡɦɟ-
ɧɢɬɶ ɚɞɪɟɫ GPIB, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > IO > GPIB. ɉɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨ-
ɝɨɜɨɟ ɨɤɧɨ GPIB Configuration. 

 ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɚɞɪɟɫ GPIB, ɩɨɥɶɡɭɣɬɟɫɶ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ ɢɥɢ ɤɥɚɜɢɲɚɦɢ-ɫɬɪɟɥɤɚɦɢ, ɡɚɬɟɦ 
ɧɚɠɦɢɬɟ ɈɄ, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɷɬɨ ɡɧɚɱɟɧɢɟ. 

6. Ɍɟɩɟɪɶ ɜɵ ɦɨɠɟɬɟ ɩɨɥɶɡɨɜɚɬɶɫɹ ɮɭɧɤɰɢɟɣ Interactive IO ɭɬɢɥɢɬɵ Connection Expert ɞɥɹ ɜɡɚɢɦɨɞɟɣ-
ɫɬɜɢɹ ɫ ɜɚɲɢɦ ɩɪɢɛɨɪɨɦ ɢɥɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɜɚɲ ɩɪɢɛɨɪ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

Ɉɩɢɫɚɧɧɚɹ ɧɢɠɟ ɩɪɨɰɟɞɭɪɚ ɩɨɦɨɠɟɬ ɜɚɦ ɛɵɫɬɪɨ ɩɪɢɫɨɟɞɢɧɢɬɶ ɜɚɲ ɩɪɢɛɨɪ ɤ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨɣ ɲɢɧɟ (USB). ɇɚ ɫɥɟɞɭɸɳɟɦ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɚ ɬɢɩɢɱɧɚɹ ɫɢɫɬɟɦɚ ɫ ɢɧɬɟɪɮɟɣɫɚɦɢ USB. 

  
 
1. ȿɫɥɢ ɜɵ ɟɳɟ ɧɟ ɫɞɟɥɚɥɢ ɷɬɨ, ɭɫɬɚɧɨɜɢɬɟ ɧɚ ɜɚɲ ɤɨɦɩɶɸɬɟɪ ɩɚɤɟɬ ɛɢɛɥɢɨɬɟɱɧɵɯ ɩɪɨɝɪɚɦɦ Key-

sight IO Libraries Suite ɫ ɩɪɢɥɚɝɚɟɦɨɝɨ ɤ ɜɚɲɟɦɭ ɩɪɢɛɨɪɭ ɤɨɦɩɚɤɬ-ɞɢɫɤɚ. 

2. ɉɪɢɫɨɟɞɢɧɢɬɟ ɩɨɪɬ USB Device, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ, ɤ ɩɨɪɬɭ USB ɧɚ ɜɚɲɟɦ 
ɤɨɦɩɶɸɬɟɪɟ. 

3. ɋ ɩɨɦɨɳɶɸ ɭɬɢɥɢɬɵ Connection Expert ɢɡ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ Keysight IO Libraries Suite ɤɨɦɩɶɸɬɟɪ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɩɨɡɧɚɟɬ ɩɪɢɛɨɪ. Эɬɨ ɦɨɠɟɬ ɡɚɧɹɬɶ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ. Ʉɨɝɞɚ ɩɪɢɛɨɪ ɛɭɞɟɬ ɨɩɨɡɧɚɧ, 
ɧɚ ɷɤɪɚɧɟ ɤɨɦɩɶɸɬɟɪɚ ɩɨɹɜɢɬɫɹ ɩɫɟɜɞɨɧɢɦ VISA, ɫɬɪɨɤɚ IDN ɢ ɚɞɪɟɫ VISA.  

 ȼɵ ɦɨɠɟɬɟ ɬɚɤɠɟ ɜɵɡɜɚɬɶ ɚɞɪɟɫ VISA ɩɪɢɛɨɪɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚ-
ɜɢɲɢ System Menu > I/O > USB. Ɍɨɝɞɚ ɚɞɪɟɫ VISA ɩɨɹɜɢɬɫɹ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ USB Status. 

4. Ɍɟɩɟɪɶ ɜɵ ɦɨɠɟɬɟ ɩɨɥɶɡɨɜɚɬɶɫɹ ɮɭɧɤɰɢɟɣ Interactive IO ɭɬɢɥɢɬɵ Connection Expert ɞɥɹ ɜɡɚɢɦɨɞɟɣ-
ɫɬɜɢɹ ɫ ɜɚɲɢɦ ɩɪɢɛɨɪɨɦ ɢɥɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɜɚɲ ɩɪɢɛɨɪ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

ɉɪɢɛɨɪ 

Ʉɚɛɟɥɶ USB 

ɉɪɢɫɨɟɞɢɧɢɬɶ ɤ ɩɨɪɬɭ USB  
ɧɚ ɤɨɦɩɶɸɬɟɪɟ 

ɉɪɢɫɨɟɞɢɧɢɬɶ ɤ ɩɨɪɬɭ USB  
ɧɚ ɩɪɢɛɨɪɟ 
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2.6.2 ɂɧɬɟɪɮɟɣɫ LAN 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɂɚ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɫɨɟɞɢɧɟɧɢɹɯ ɢɧɬɟɪɮɟɣɫɚ LAN ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɭɤɨɜɨɞɫɬɜɭ Connectivity Guide, ɤɨ-
ɬɨɪɨɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫ ɩɚɤɟɬɨɦ ɛɢɛɥɢɨɬɟɱɧɵɯ ɩɪɨɝɪɚɦɦ Keysight IO Libraries. 

Ɉɩɢɫɚɧɧɚɹ ɧɢɠɟ ɩɪɨɰɟɞɭɪɚ ɩɨɦɨɠɟɬ ɜɚɦ ɛɵɫɬɪɨ ɩɪɢɫɨɟɞɢɧɢɬɶ ɜɚɲ ɩɪɢɛɨɪ ɤ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ (LAN) ɢ 
ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɟɝɨ. 

ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɤ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ 

Ʌɨɤɚɥɶɧɚɹ ɫɟɬɶ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɥɨɤɚɥɶɧɭɸ ɫɟɬɶ, ɜ ɤɨɬɨɪɨɣ ɩɪɢɛɨɪɵ ɫ ɢɧ-
ɬɟɪɮɟɣɫɨɦ LAN ɢ ɤɨɦɩɶɸɬɟɪɵ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɤ ɫɟɬɢ ɱɟɪɟɡ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ, ɤɨɧɰɟɧɬɪɚɬɨɪɵ ɢ/ɢɥɢ 
ɤɨɦɦɭɬɚɬɨɪɵ. Ɉɛɵɱɧɨ ɷɬɨ ɤɪɭɩɧɵɟ ɫɟɬɢ ɫ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɢ ɫ ɬɚɤɢɦɢ ɫɥɭɠɛɚɦɢ, ɤɚɤ 
DHCP ɢ DNS. 

  
 

1. ȿɫɥɢ ɜɵ ɟɳɟ ɧɟ ɫɞɟɥɚɥɢ ɷɬɨ, ɭɫɬɚɧɨɜɢɬɟ ɧɚ ɜɚɲ ɤɨɦɩɶɸɬɟɪ ɩɚɤɟɬ ɛɢɛɥɢɨɬɟɱɧɵɯ ɩɪɨɝɪɚɦɦ Key-
sight IO Libraries Suite ɫ ɩɪɢɥɚɝɚɟɦɨɝɨ ɤ ɜɚɲɟɦɭ ɩɪɢɛɨɪɭ ɤɨɦɩɚɤɬ-ɞɢɫɤɚ. 

2. ɉɪɢɫɨɟɞɢɧɢɬɟ ɩɪɢɛɨɪ ɤ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ. ȼ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɩɪɢɛɨɪɚ ɫ ɡɚ-
ɜɨɞɚ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ LAN ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɵ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɨɥɭɱɟɧɢɟ IP-ɚɞɪɟɫɚ ɨɬ ɫɟ-
ɬɢ ɫ ɩɨɦɨɳɶɸ ɫɟɪɜɟɪɚ DHCP (ɡɚɞɟɣɫɬɜɨɜɚɧ ɩɪɨɬɨɤɨɥ DHCP). ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɷɬɚ ɩɪɨɰɟɞɭɪɚ 
ɦɨɠɟɬ ɡɚɧɹɬɶ ɞɨ ɨɞɧɨɣ ɦɢɧɭɬɵ. ɋɟɪɜɟɪ DHCP ɞɨɥɠɟɧ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɢɦɹ ɯɨɫɬɚ ɞɥɹ ɩɪɢɛɨɪɚ ɫ 
ɩɨɦɨɳɶɸ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɟɪɜɟɪɚ DNS. Ɍɨɝɞɚ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɩɪɢɛɨɪɨɦ ɦɨɠɧɨ ɛɭɞɟɬ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɢɦɹ ɯɨɫɬɚ, ɚ ɬɚɤɠɟ IP-ɚɞɪɟɫ. ɂɧɞɢɤɚɬɨɪ LAN ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ ɞɨɥɠɟɧ ɡɚ-
ɫɜɟɬɢɬɶɫɹ ɡɟɥɟɧɵɦ, ɤɨɝɞɚ ɛɭɞɟɬ ɭɫɩɟɲɧɨ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧ ɩɨɪɬ LAN, ɢɥɢ ɤɪɚɫɧɵɦ ɜ ɫɥɭɱɚɟ ɧɟ-
ɭɞɚɱɧɨɝɨ ɢɫɯɨɞɚ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȿɫɥɢ ɜɚɦ ɧɭɠɧɨ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɜɪɭɱɧɭɸ ɤɚɤɢɟ-ɥɢɛɨ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ LAN ɭ ɩɪɢɛɨɪɚ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ 
ɩɨɞɪɚɡɞɟɥɭ 4.10.5 ɡɚ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ LAN ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢ-
ɛɨɪɚ. 

3. ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɭɬɢɥɢɬɨɣ Connection Expert ɢɡ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɚɤɟɬɚ Keysight IO Libraries Suite, ɱɬɨ-
ɛɵ ɞɨɛɚɜɢɬɶ ɜ ɫɩɢɫɨɤ ɩɪɢɛɨɪ B2980 ɢ ɩɪɨɜɟɪɢɬɶ ɫɨɟɞɢɧɟɧɢɟ. ɑɬɨɛɵ ɞɨɛɚɜɢɬɶ ɩɪɢɛɨɪ ɜ ɫɩɢɫɨɤ, ɜɵ 
ɦɨɠɟɬɟ ɡɚɩɪɨɫɢɬɶ ɭɬɢɥɢɬɭ Connection Expert ɧɚ ɨɛɧɚɪɭɠɟɧɢɟ ɩɪɢɛɨɪɚ. ȿɫɥɢ ɩɪɢɛɨɪ ɧɟ ɛɭɞɟɬ ɧɚɣ-
ɞɟɧ, ɞɨɛɚɜɶɬɟ ɩɪɢɛɨɪ ɜ ɫɩɢɫɨɤ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɦɟɧɢ ɯɨɫɬɚ ɢɥɢ IP-ɚɞɪɟɫɚ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȿɫɥɢ ɷɬɨ ɧɟ ɫɪɚɛɨɬɚɟɬ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ "Troubleshooting" ɜ ɞɨɤɭɦɟɧɬɟ Connectivity Guide. 

4. Ɍɟɩɟɪɶ ɜɵ ɦɨɠɟɬɟ ɩɨɥɶɡɨɜɚɬɶɫɹ ɮɭɧɤɰɢɟɣ Interactive IO ɭɬɢɥɢɬɵ Connection Expert ɞɥɹ ɜɡɚɢɦɨɞɟɣ-
ɫɬɜɢɹ ɫ ɜɚɲɢɦ ɩɪɢɛɨɪɨɦ ɥɢɛɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɩɪɢɛɨɪ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞ ɩɪɨɝɪɚɦ-
ɦɢɪɨɜɚɧɢɹ. ȼɵ ɦɨɠɟɬɟ ɬɚɤɠɟ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ Web-ɛɪɚɭɡɟɪɨɦ ɧɚ ɜɚɲɟɦ ɤɨɦɩɶɸɬɟɪɟ ɞɥɹ ɫɨɟɞɢ-
ɧɟɧɢɹ ɫ ɩɪɢɛɨɪɨɦ, ɤɚɤ ɨɩɢɫɚɧɨ ɧɢɠɟ ɜ ɩɨɞɪɚɡɞɟɥɟ 2.7.1. 

Ʉɚɤ ɩɨɫɦɨɬɪɟɬɶ ɚɤɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ LAN 

ɑɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɞɟɣɫɬɜɭɸɳɢɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ LAN, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > I/O > LAN > Status. ɉɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ LAN status. ɂɦɟɣɬɟ 
ɜ ɜɢɞɭ, ɱɬɨ ɞɟɣɫɬɜɭɸɳɢɟ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ LAN ɞɥɹ IP-ɚɞɪɟɫɚ, ɦɚɫɤɢ ɩɨɞɫɟɬɢ 
(Subnet Mask) ɢ ɩɪɢɧɹɬɨɝɨ ɩɨ ɭɦɨɥɱɚɧɢɸ ɦɟɠɫɟɬɟɜɨɝɨ ɢɧɬɟɪɮɟɣɫɚ (Default Gateway) ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ 
ɨɬ ɭɫɬɚɧɨɜɨɤ, ɡɚɞɚɧɧɵɯ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ LAN Configuration, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɟɬɢ. 
ȿɫɥɢ ɷɬɢ ɭɫɬɚɧɨɜɤɢ ɪɚɡɥɢɱɚɸɬɫɹ, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɟɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɧɚɡɧɚɱɢɥɚ ɫɨɛɫɬɜɟɧɧɵɟ ɭɫɬɚ-
ɧɨɜɤɢ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɉɪɢɛɨɪ 

Ʉɚɛɟɥɶ LAN 

ɉɪɢɫɨɟɞɢɧɢɬɶ ɤ ɩɨɪɬɭ LAN
ɧɚ ɩɪɢɛɨɪɟ

Ʉ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ  
ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ 

Ʉ ɩɥɚɬɟ ɫɟɬɟɜɨɝɨ
ɢɧɬɟɪɮɟɣɫɚ
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ȼɧɟɫɟɧɢɟ ɢɡɦɟɧɟɧɢɣ ɜ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ LAN 

ȼ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɩɪɢɛɨɪɚ B2980 ɫ ɡɚɜɨɞɚ ɡɚɪɚɧɟɟ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 
ɞɨɥɠɧɵ ɪɚɛɨɬɚɬɶ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ. ȿɫɥɢ ɜɵ ɯɨɬɢɬɟ ɜɪɭɱɧɭɸ ɢɡɦɟɧɢɬɶ ɷɬɢ ɭɫɬɚɧɨɜɤɢ, 
ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > I/O > LAN > Config. ɉɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ 
LAN Configuration. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɢɦɟɧɢ ɯɨɫɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɡɚɝɪɭɡɢɬɶ ɩɪɢɛɨɪ ȼ2980. 

Ɂɚ ɨɩɢɫɚɧɢɟɦ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ LAN ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.10.5. 

2.7 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɱɟɪɟɡ ɥɨɤɚɥɶɧɭɸ ɫɟɬɶ 

2.7.1 ɉɪɢɦɟɧɟɧɢɟ ɝɪɚɮɢɱɟɫɤɨɝɨ Web-ɢɧɬɟɪɮɟɣɫɚ 

ɉɪɢɛɨɪ B2980 ɫɨɞɟɪɠɢɬ ɜɫɬɪɨɟɧɧɵɣ ɝɪɚɮɢɱɟɫɤɢɣ Web-ɢɧɬɟɪɮɟɣɫ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ 
ɩɪɢɛɨɪɨɦ ɫ ɢɧɬɟɪɧɟɬ-ɛɪɚɭɡɟɪɚ ɧɚ ɜɚɲɟɦ ɤɨɦɩɶɸɬɟɪɟ. Ɂɞɟɫɶ ɞɨɩɭɫɤɚɸɬɫɹ ɦɧɨɠɟɫɬɜɟɧɧɵɟ ɨɞɧɨɜɪɟ-
ɦɟɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɧɨ ɬɨɥɶɤɨ ɫ ɨɞɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. ɋ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɦɨɝɭɬ ɭɯɭɞ-
ɲɚɬɶɫɹ ɪɚɛɨɱɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɇɟ ɞɨɩɭɫɤɚɸɬɫɹ ɦɧɨɠɟɫɬɜɟɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɫ ɧɟɫɤɨɥɶɤɢɯ ɤɨɦɩɶɸ-
ɬɟɪɨɜ. 
ɋ ɩɨɦɨɳɶɸ ɝɪɚɮɢɱɟɫɤɨɝɨ Web-ɢɧɬɟɪɮɟɣɫɚ ɜɵ ɦɨɠɟɬɟ ɨɛɪɚɳɚɬɶɫɹ ɤ ɮɭɧɤɰɢɹɦ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ 
ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɜɤɥɸɱɚɹ ɩɚɪɚɦɟɬɪɵ ɤɨɧɮɢɝɭɪɚɰɢɢ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. Эɬɨ ɭɞɨɛɧɵɣ ɫɩɨɫɨɛ ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɹ ɫ ɩɪɢɛɨɪɨɦ B2980 ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢɥɢ ɞɪɚɣɜɟɪɨɜ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȼɫɬɪɨɟɧɧɵɣ ɝɪɚɮɢɱɟɫɤɢɣ Web-ɢɧɬɟɪɮɟɣɫ ɪɚɛɨɬɚɟɬ ɬɨɥɶɤɨ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ LAN. Ɉɧ ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨ-
ɝɪɚɦɦ Internet Explorer 6+ ɢɥɢ Firefox 2+. ɇɭɠɟɧ ɬɚɤɠɟ ɦɨɞɭɥɶ Java, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬɫɹ ɜ ɫɪɟɞɟ Java Runtime 
Environment (ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɫɚɣɬɭ ɤɨɦɩɚɧɢɢ Sun Microsystems). 

ȼ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɩɪɢɛɨɪɚ ɫ ɡɚɜɨɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧ ɝɪɚɮɢɱɟɫɤɢɣ Web-ɢɧɬɟɪɮɟɣɫ.  

 
 
ɑɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɝɪɚɮɢɱɟɫɤɢɣ Web-ɢɧɬɟɪɮɟɣɫ, ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. Ɉɬɤɪɨɣɬɟ ɢɧɬɟɪɧɟɬ-ɛɪɚɭɡɟɪ ɧɚ ɜɚɲɟɦ ɤɨɦɩɶɸɬɟɪɟ. 

2. ȼɜɟɞɢɬɟ ɢɦɹ ɯɨɫɬɚ ɜɚɲɟɝɨ ɩɪɢɛɨɪɚ ɢɥɢ IP-ɚɞɪɟɫ ɜ ɩɨɥɟ Address ɛɪɚɭɡɟɪɚ, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɝɪɚɮɢ-
ɱɟɫɤɢɣ Web-ɢɧɬɟɪɮɟɣɫ. ɉɨɹɜɥɹɟɬɫɹ ɧɚɱɚɥɶɧɚɹ ɫɬɪɚɧɢɰɚ B2980: 

3. ɑɬɨɛɵ ɩɪɢɫɬɭɩɢɬɶ ɤ ɭɩɪɚɜɥɟɧɢɸ ɜɚɲɢɦ ɩɪɢɛɨɪɨɦ, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Browser Web Control ɧɚ ɪɚɫɩɨ-
ɥɨɠɟɧɧɨɣ ɫɥɟɜɚ ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɩɚɧɟɥɢ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 46 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

4. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɫɩɪɚɜɨɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɚɤɨɣ-ɥɢɛɨ ɫɬɪɚɧɢɰɟ ɧɚɠɦɢɬɟ ɷɤɪɚɧ-
ɧɭɸ ɤɧɨɩɤɭ "Help with this Page". 

ɉɪɢ ɠɟɥɚɧɢɢ ɜɵ ɦɨɠɟɬɟ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɞɨɫɬɭɩ ɤ ɝɪɚɮɢɱɟɫɤɨɦɭ Web-ɢɧɬɟɪɮɟɣɫɭ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɡɚ-
ɳɢɬɵ ɩɚɪɨɥɟɦ. ȼ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɩɪɢɛɨɪɚ ɫ ɡɚɜɨɞɚ ɭɫɬɚɧɨɜɥɟɧ ɩɚɪɨɥɶ keysight. ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ 
ɩɚɪɨɥɶ, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ View & Modify Configuration. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɭɫɬɚɧɨɜɤɟ 
ɩɚɪɨɥɹ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɧɥɚɣɧɨɜɨɣ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɟ. 

2.7.2 ɉɪɢɦɟɧɟɧɢɟ ɫɟɬɟɜɨɝɨ ɬɟɥɟɞɨɫɬɭɩɚ (Telnet) 

ɍɬɢɥɢɬɚ Telnet (ɤɚɤ ɢ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɟ ɤɚɧɚɥɵ ɫɜɹɡɢ) ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɞɪɭɝɨɣ ɫɩɨɫɨɛ ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɹ ɫ ɩɪɢɛɨɪɨɦ B2980 ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɛɢɛɥɢɨɬɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ ɞɪɚɣɜɟɪɨɜ. ȼ ɥɸɛɨɦ ɫɥɭɱɚɟ 
ɜɵ ɞɨɥɠɧɵ ɫɧɚɱɚɥɚ ɭɫɬɚɧɨɜɢɬɶ ɫɨɟɞɢɧɟɧɢɟ LAN ɦɟɠɞɭ ɤɨɦɩɶɸɬɟɪɨɦ ɢ ɩɪɢɛɨɪɨɦ B2980, ɤɚɤ ɨɩɢɫɚɧɨ 
ɜɵɲɟ. 

ȼ ɤɨɦɚɧɞɧɨɦ ɨɤɨɲɤɟ MS-DOS ɜɜɟɞɢɬɟ: "telnet hostname 5024", ɝɞɟ hostname – ɷɬɨ ɢɦɹ ɯɨɫɬɚ ɩɪɢɛɨɪɚ 
B2980 ɢɥɢ IP-ɚɞɪɟɫ, ɚ 5024 – ɷɬɨ ɩɨɪɬ Telnet ɩɪɢɛɨɪɚ. ȼɵ ɞɨɥɠɧɵ ɩɨɥɭɱɢɬɶ ɨɤɨɲɤɨ ɫɟɚɧɫɚ Telnet ɫ 
ɡɚɝɨɥɨɜɤɨɦ, ɭɤɚɡɵɜɚɸɳɢɦ ɧɚ ɬɨ, ɱɬɨ ɜɵ ɫɨɟɞɢɧɟɧɵ ɫ ɩɪɢɛɨɪɨɦ B2980. Ɍɟɩɟɪɶ ɜɵ ɦɨɠɟɬɟ ɜɜɨɞɢɬɶ 
ɤɨɦɚɧɞɵ SCPI. 

2.7.3 ɉɪɢɦɟɧɟɧɢɟ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɯ ɤɚɧɚɥɨɜ ɫɜɹɡɢ (Sockets) 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢɛɨɪ B2980 ɞɨɩɭɫɤɚɟɬ ɩɪɢɦɟɧɟɧɢɟ ɥɸɛɨɣ ɤɨɦɛɢɧɚɰɢɢ ɞɨ ɱɟɬɵɪɟɯ ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɤɚɧɚɥɨɜ ɞɚɧ-
ɧɵɯ, ɤɚɧɚɥɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɟɬɟɜɨɝɨ ɬɟɥɟɞɨɫɬɭɩɚ. 

ɉɪɢɛɨɪɵ Keysight ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɵ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɩɨɪɬɚ 5025 ɞɥɹ ɭɫɥɭɝ ɞɜɭɧɚɩɪɚɜɥɟɧɧɵɯ ɤɚɧɚɥɨɜ 
ɫɜɹɡɢ SCPI. Ʉɚɧɚɥ ɞɚɧɧɵɯ (data socket) ɭ ɷɬɨɝɨ ɩɨɪɬɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢ ɩɪɢɟɦɚ ɤɨ-
ɦɚɧɞ ASCII/SCPI, ɡɚɩɪɨɫɨɜ ɢ ɨɬɜɟɬɨɜ ɧɚ ɡɚɩɪɨɫɵ. ȼɫɟ ɤɨɦɚɧɞɵ ɞɨɥɠɧɵ ɡɚɜɟɪɲɚɬɶɫɹ ɪɚɡɞɟɥɢɬɟɥɟɦ 
ɫɬɪɨɤ ɞɥɹ ɩɨɞɥɟɠɚɳɟɝɨ ɚɧɚɥɢɡɭ ɫɨɨɛɳɟɧɢɹ. ȼɫɟ ɨɬɜɟɬɵ ɧɚ ɡɚɩɪɨɫɵ ɬɚɤɠɟ ɡɚɜɟɪɲɚɸɬɫɹ ɪɚɡɞɟɥɢɬɟ-
ɥɟɦ ɫɬɪɨɤ. 
ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɩɨɡɜɨɥɹɟɬ ɬɚɤɠɟ ɪɟɚɥɢɡɨɜɚɬɶ ɫɨɟɞɢɧɟɧɢɟ ɤɚɧɚɥɚ 
ɭɩɪɚɜɥɟɧɢɹ (control socket), ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɥɢɟɧɬɨɦ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɨɦɚɧɞɵ device 
clear ɢ ɩɪɢɟɦɚ ɡɚɩɪɨɫɨɜ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɤɚɧɚɥɚ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬ ɮɢɤɫɢɪɨ-
ɜɚɧɧɵɣ ɧɨɦɟɪ ɩɨɪɬɚ, ɧɨɦɟɪ ɩɨɪɬɚ ɞɥɹ ɤɚɧɚɥɚ ɭɩɪɚɜɥɟɧɢɹ ɢɡɦɟɧɹɟɬɫɹ; ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɥɭɱɟɧ ɩɭɬɟɦ 

ɩɟɪɟɞɚɱɢ ɫɥɟɞɭɸɳɟɝɨ ɡɚɩɪɨɫɚ SCPI ɧɚ ɤɚɧɚɥ ɞɚɧɧɵɯ: SYSTem:COMMunicate:TCPip:CONTrol?  
ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɧɨɦɟɪɚ ɩɨɪɬɚ ɦɨɠɧɨ ɪɚɡɨɦɤɧɭɬɶ ɫɨɟɞɢɧɟɧɢɟ ɤɚɧɚɥɚ ɭɩɪɚɜɥɟɧɢɹ. Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ ɤɚ-
ɧɚɥɚ ɞɚɧɧɵɯ, ɜɫɟ ɤɨɦɚɧɞɵ ɧɚ ɤɚɧɚɥ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɡɚɜɟɪɲɚɬɶɫɹ ɪɚɡɞɟɥɢɬɟɥɟɦ ɫɬɪɨɤ, ɢ ɜɫɟ ɨɬ-
ɜɟɬɵ ɧɚ ɡɚɩɪɨɫɵ, ɜɨɡɜɪɚɳɚɸɳɢɟɫɹ ɧɚ ɤɚɧɚɥ ɭɩɪɚɜɥɟɧɢɹ, ɡɚɜɟɪɲɚɸɬɫɹ ɪɚɡɞɟɥɢɬɟɥɟɦ ɫɬɪɨɤ. 
ɑɬɨɛɵ ɩɟɪɟɞɚɬɶ ɤɨɦɚɧɞɭ device clear, ɫɥɟɞɭɟɬ ɩɨɫɥɚɬɶ ɫɬɪɨɤɭ "DCL" ɧɚ ɤɚɧɚɥ ɭɩɪɚɜɥɟɧɢɹ. Ʉɨɝɞɚ ɩɪɢ-
ɛɨɪ B2980 ɢɫɩɨɥɧɢɬ ɷɬɭ ɤɨɦɚɧɞɭ, ɨɧ ɨɬɜɟɬɢɬ ɫɬɪɨɤɨɣ "DCL" ɨɛɪɚɬɧɨ ɧɚ ɤɚɧɚɥ ɭɩɪɚɜɥɟɧɢɹ. 

Ɂɚɩɪɨɫɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɡɪɟɲɚɸɬɫɹ ɞɥɹ ɤɚɧɚɥɨɜ ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɪɟɝɢɫɬɪɚ Service Re-
quest Enable Register. Ʉɨɝɞɚ ɛɭɞɭɬ ɪɚɡɪɟɲɟɧɵ ɡɚɩɪɨɫɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɩɪɨɝɪɚɦɦɚ ɤɥɢɟɧɬɚ ɩɪɨɫɥɭ-
ɲɢɜɚɟɬ ɫɨɟɞɢɧɟɧɢɟ ɭɩɪɚɜɥɟɧɢɹ. Ʉɨɝɞɚ SRQ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ true, ɩɪɢɛɨɪ ɩɨɫɵɥɚɟɬ ɤɥɢɟɧɬɭ ɫɬɪɨ-
ɤɭ "SRQ +nn". Ɂɞɟɫɶ "nn" – ɷɬɨ ɡɧɚɱɟɧɢɟ ɛɚɣɬɚ ɫɬɚɬɭɫɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɤɥɢɟɧɬɨɦ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɡɚɩɪɨɫɚ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 47 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

2.8 ɉɪɢɦɟɧɟɧɢɟ ɫɨɟɞɢɧɢɬɟɥɟɣ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ ɡɚɩɭɫɤɚ 

ɉɪɢɛɨɪ B2980 ɨɛɨɪɭɞɨɜɚɧ ɫɨɟɞɢɧɢɬɟɥɟɦ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ (Digital I/O). Эɬɨɬ 9-ɤɨɧɬɚɤɬɧɵɣ 
ɝɧɟɡɞɨɜɨɣ ɫɨɟɞɢɧɢɬɟɥɶ ɫɥɭɠɢɬ ɞɥɹ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɰɢɮɪɨɜɵɯ ɞɚɧɧɵɯ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɉɧ ɦɨɠɟɬ 
ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 

 ȼɯɨɞ ɡɚɩɭɫɤɚ 

 ȼɵɯɨɞ ɡɚɩɭɫɤɚ 

 ȼɯɨɞ-ɜɵɯɨɞ ɰɢɮɪɨɜɵɯ ɫɢɝɧɚɥɨɜ 

 ȼɯɨɞ ɰɢɮɪɨɜɵɯ ɫɢɝɧɚɥɨɜ 
• ȼɯɨɞ Start of Test (SOT) ɞɥɹ ɦɚɧɢɩɭɥɹɬɨɪɚ (ɫɨɪɬɢɪɨɜɳɢɤɚ) ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

• ȼɵɯɨɞ ɫɨɫɬɨɹɧɢɹ Busy ɞɥɹ ɦɚɧɢɩɭɥɹɬɨɪɚ (ɫɨɪɬɢɪɨɜɳɢɤɚ) ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

 ȼɵɯɨɞ End of Test (SOT) ɞɥɹ ɦɚɧɢɩɭɥɹɬɨɪɚ (ɫɨɪɬɢɪɨɜɳɢɤɚ) ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɇɚɡɧɚɱɟɧɢɟ ɤɨɧɬɚɤɬɧɵɯ ɜɵɜɨɞɨɜ ɫɨɟɞɢɧɢɬɟɥɹ Digital I/O ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥɢɰɟ 2-1. Ʉɨɧɬɚɤɬɧɵɟ ɜɵɜɨɞɵ 
DIO 1 ÷ DIO 7 ɦɨɠɧɨ ɧɚɡɧɚɱɢɬɶ ɨɞɧɨɣ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɮɭɧɤɰɢɣ. ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɮɭɧɤɰɢɢ 
DIO, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > I/O > DIO > Config. Ɂɚ ɩɨɞɪɨɛɧɨɫɬɹɦɢ ɨɛɪɚ-
ɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.10.6. 

ɉɪɢɛɨɪ ȼ2980 ɫɨɞɟɪɠɢɬ ɫɨɟɞɢɧɢɬɟɥɢ Trigger In ɢ Trigger Out ɞɥɹ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɡɚɩɭɫ-
ɤɚ. Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ ɫ ɜɧɟɲɧɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. ɉɪɢɦɟɧɟɧɢɟ 
ɫɨɟɞɢɧɢɬɟɥɟɣ BNC ɨɛɥɟɝɱɚɟɬ ɩɪɨɰɟɞɭɪɵ ɫɨɟɞɢɧɟɧɢɣ. 

• Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ ɫ ɜɧɟɲɧɟɝɨ ɩɪɢɛɨɪɚ ɫɨɟɞɢɧɢɬɟ ɤɚɛɟɥɟɦ BNC ɟɝɨ ɜɵɯɨɞ ɡɚɩɭɫɤɚ ɫ 
ɜɯɨɞɨɦ ɡɚɩɭɫɤɚ Trigger In ɩɪɢɛɨɪɚ ȼ2980. 

• Ⱦɥɹ ɩɨɞɚɱɢ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ ɫ ɩɪɢɛɨɪɚ ȼ2980 ɧɚ ɜɧɟɲɧɢɣ ɩɪɢɛɨɪ ɫɨɟɞɢɧɢɬɟ ɤɚɛɟɥɟɦ ɫɨɟɞɢɧɢɬɟɥɶ 
Trigger Out ɩɪɢɛɨɪɚ ȼ2980 ɫ ɜɯɨɞɨɦ ɡɚɩɭɫɤɚ ɜɧɟɲɧɟɝɨ ɩɪɢɛɨɪɚ. 

ɇɚ ɪɢɫ. 2-6 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɮɨɪɦɢɪɨɜɚɬɟɥɹ ɫɢɝɧɚɥɨɜ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɤɚɠ-
ɞɨɦɭ ɤɨɧɬɚɤɬɧɨɦɭ ɜɵɜɨɞɭ ɫɨɟɞɢɧɢɬɟɥɹ Digital I/O ɢ ɤ ɫɨɟɞɢɧɢɬɟɥɹɦ Trigger In/Out. 

 

 Ɋɢɫ. 2-6 ɋɯɟɦɚ ɮɨɪɦɢɪɨɜɚɬɟɥɹ ɫɢɝɧɚɥɨɜ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ ɡɚɩɭɫɤɚ 
 

Ɍɚɛɥɢɰɚ 2-1 ɇɚɡɧɚɱɟɧɢɟ ɤɨɧɬɚɤɬɧɵɯ ɜɵɜɨɞɨɜ ɫɨɟɞɢɧɢɬɟɥɹ Digital I/O 

Ʉɨɧɬ. № 1 2 3 4 5 6 7 8 9 

ɇɚɡɧɚɱɟɧɢɟ DIO 1 DIO 2 DIO 3 DIO 4 GND DIO 5 DIO 6 DIO 7 + 5 ȼ 

 

ɤ ɫɨɟɞɢɧɢɬɟɥɸ  
Digital I/O,  
Trigger In,  
Trigger Out 
 

ɤ ɭɩɪɚɜɥɟɧɢɸ ɜɜɨɞɨɦ

ɨɬ ɭɩɪɚɜɥɟɧɢɹ ɜɵɜɨɞɨɦ
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3 Ʉɚɤ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ 
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   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

 Ƚɩ ɣɢɜɠɡɛɨɣɠ ɪɩɫɛɡɠɨɣɺ ɸɦɠɥɭɫɣɲɠɬɥɣɧ ɭɩɥɩɧ ɣ ɪɩɝɫɠɡɟɠɨɣɺ ɪɫɣɜɩɫɛ ɝɶɥɦɹɲɛɤɭɠ ɪɫɣɜɩɫ, ɪɫɠɡɟɠ 
ɲɠɧ ɪɫɣɬɩɠɟɣɨɺɭɷ ɣɦɣ ɩɭɬɩɠɟɣɨɺɭɷ ɣɢɧɠɫɣɭɠɦɷɨɶɠ ɥɛɜɠɦɣ. 

 ȿɦɺ ɪɫɠɟɩɭɝɫɛɴɠɨɣɺ ɝɩɢɧɩɡɨɩɬɭɣ ɪɫɣɥɩɬɨɩɝɠɨɣɺ ɥ ɥɩɨɱɮ ɮɟɦɣɨɣɭɠɦɷɨɩɞɩ ɥɛɜɠɦɺ ɣɦɣ ɥ ɩɜɦɛɬɭɣ ɥɩɨ-
ɭɛɥɭɨɶɰ ɝɶɝɩɟɩɝ ɬ ɩɜɵɠɥɭɩɧ ɣɬɪɶɭɛɨɣɤ ɨɛɥɫɩɤɭɠ ɪɫɩɝɩɟɛ ɣɢɩɦɣɫɮɹɴɣɧ ɧɛɭɠɫɣɛɦɩɧ. Ƚɛɡɨɩ ɭɛɥɡɠ 
ɢɛɴɣɭɣɭɷ ɩɜɦɛɬɭɷ ɥɩɨɭɛɥɭɨɶɰ ɝɶɝɩɟɩɝ ɬ ɣɬɪɩɦɷɢɩɝɛɨɣɠɧ ɢɛɢɠɧɦɠɨɨɩɞɩ ɸɥɫɛɨɣɫɮɹɴɠɞɩ ɥɩɡɮɰɛ ɣɦɣ 
ɭɩɧɮ ɪɩɟɩɜɨɩɞɩ ɬɫɠɟɬɭɝɛ. 

 Ƚɩ ɣɢɜɠɡɛɨɣɠ ɪɩɫɛɡɠɨɣɺ ɸɦɠɥɭɫɣɲɠɬɥɣɧ ɭɩɥɩɧ ɣ ɪɩɝɫɠɡɟɠɨɣɺ ɩɜɵɠɥɭɛ ɣɬɪɶɭɛɨɣɤ ɨɠ ɬɦɠɟɮɠɭ ɪɫɣ-
ɬɩɠɟɣɨɺɭɷ ɣ ɩɭɬɩɠɟɣɨɺɭɷ ɩɜɵɠɥɭ ɣɬɪɶɭɛɨɣɤ, ɥɩɞɟɛ ɪɩɟɛɠɭɬɺ ɨɛɪɫɺɡɠɨɣɠ ɣɬɭɩɲɨɣɥɛ. 

 Ɋɫɠɡɟɠ ɲɠɧ ɭɫɩɞɛɭɷ ɫɮɥɛɧɣ ɩɜɵɠɥɭ ɣɬɪɶɭɛɨɣɤ ɪɩɬɦɠ ɣɢɧɠɫɠɨɣɤ, ɪɫɣɧɣɭɠ ɧɠɫɶ ɢɛɴɣɭɶ ɩɭ ɩɬɭɛɭɩɲɨɩ-
ɞɩ ɢɛɫɺɟɛ ɣ ɝɶɬɩɥɩɤ ɭɠɧɪɠɫɛɭɮɫɶ ɟɦɺ ɪɫɠɟɩɭɝɫɛɴɠɨɣɺ ɪɩɫɛɡɠɨɣɺ ɭɩɥɩɧ ɣ ɩɡɩɞɩɝ. Ɋɩɦɷɢɮɤɭɠɬɷ ɪɠɫ-
ɲɛɭɥɛɧɣ ɣ ɪɩɟɰɩɟɺɴɣɧɣ ɣɨɬɭɫɮɧɠɨɭɛɧɣ. Ɋɩɟɩɡɟɣɭɠ ɨɠɥɩɭɩɫɩɠ ɝɫɠɧɺ ɟɦɺ ɩɜɠɬɪɠɲɠɨɣɺ ɫɛɢɫɺɟɛ ɣ ɩɬ-
ɭɶɝɛɨɣɺ ɩɜɵɠɥɭɛ ɣɬɪɶɭɛɨɣɤ. 

ɉɪɢɦɟɧɟɧɢɟ ɜɫɬɪɨɟɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

Ⱦɥɹ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɨɜ ȼ2983Ⱥ ɢ ȼ2987Ⱥ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜɫɬɪɨɟɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ; 
ɩɪɢ ɷɬɨɦ ɨɬɫɨɟɞɢɧɹɸɬ ɨɬ ɩɪɢɛɨɪɚ ɫɟɬɟɜɨɣ ɲɧɭɪ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚ-
ɬɚɰɢɢ ɩɪɢɛɨɪɚ ɫɥɟɞɭɟɬ ɫɨɟɞɢɧɢɬɶ ɲɚɫɫɢ ɩɪɢɛɨɪɚ ɫ ɲɢɧɨɣ ɡɚɡɟɦɥɟɧɢɹ ɱɟɪɟɡ ɷɬɭ ɤɥɟɦɦɭ. ɉɪɢɦɟɧɹɣɬɟ 
ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɩɪɨɜɨɞ ɡɚɡɟɦɥɟɧɢɹ, ɩɪɢɥɚɝɚɟɦɵɣ ɤ ɩɪɢɛɨɪɚɦ ȼ2983Ⱥ ɢ ȼ2987Ⱥ. 

ȼɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɩɪɢɛɨɪɚ 

ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ ɜɵɤɥɸɱɚɬɟɥɹ ɩɢɬɚɧɢɹ . Ʉɨɝɞɚ ɜɤɥɸɱɟɧɨ ɩɢɬɚɧɢɟ, ɫɜɟɬɢɬɫɹ ɡɟɥɟɧɵɦ ɫɜɟɬɨɞɢɨɞ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨɞ ɷɬɨɣ ɤɧɨɩɤɨɣ. 

ɍ ɩɪɢɛɨɪɨɜ ȼ2983Ⱥ ɢ ȼ2987Ⱥ ɫɜɟɬɨɞɢɨɞ ɫɜɟɬɢɬɫɹ ɨɪɚɧɠɟɜɵɦ, ɤɨɝɞɚ ɜɵɤɥɸɱɚɬɟɥɶ ɭɫɬɚɧɨɜɥɟɧ ɜ ɫɨ-
ɫɬɨɹɧɢɟ ȼЫɄɅ. ɢ ɡɚɪɹɠɚɟɬɫɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ. 

ɍɫɬɚɧɨɜɤɚ ɩɪɢɛɨɪɚ ɜ ɪɟɠɢɦ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Cancel/Local. Ʉɥɚɜɢɲɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɞɟɣɫɬɜɭɸɬ, ɤɨɝɞɚ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ 
ɪɟɠɢɦɟ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

ȼɵɤɥɸɱɚɬɟɥɢ On/Off 

ɉɨɞɫɜɟɬɤɚ ɜɵɤɥɸɱɚɬɟɥɟɣ On/Off ɢɧɞɢɰɢɪɭɟɬ ɫɨɫɬɨɹɧɢɟ ɚɦɩɟɪɦɟɬɪɚ ɢɥɢ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 
(ȼ2085Ⱥ/ȼ2987Ⱥ), ɫɜɹɡɚɧɧɨɝɨ ɫ ɜɵɤɥɸɱɚɬɟɥɟɦ: 

• ɉɨɞɫɜɟɬɤɚ ɩɨɝɚɲɟɧɚ – ɫɨɫɬɨɹɧɢɟ ȼЫɄɅ. 

• Ɂɟɥɟɧɵɣ – ɫɨɫɬɨɹɧɢɟ ȼɄɅ. 

• Ʉɪɚɫɧɵɣ – ɫɨɫɬɨɹɧɢɟ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

ɇɚɠɚɬɢɟ ɜɵɤɥɸɱɚɬɟɥɹ On (ɡɟɥɟɧɵɣ) ɩɟɪɟɜɨɞɢɬ ɟɝɨ ɜ ɫɨɫɬɨɹɧɢɟ ȼЫɄɅ. ɞɚɠɟ ɟɫɥɢ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ 
ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
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Ɂɚɩɭɫɤ ɢɡɦɟɪɟɧɢɣ 

ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Single, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ. 

ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Run/Stop, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɩɨɜɬɨɪɹɸɳɟɟɫɹ (ɩɟɪɢɨɞɢɱɟɫɤɨɟ) ɢɡɦɟɪɟɧɢɟ. 

Ʉɨɝɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɜɬɨɪɹɸɳɟɟɫɹ ɢɡɦɟɪɟɧɢɟ, ɬɨ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Single ɢɥɢ Run/Stop ɨɫɬɚɧɚɜɥɢ-
ɜɚɟɬ ɟɝɨ. 

ɉɟɪɟɞ ɢɡɦɟɧɟɧɢɟɦ ɫɨɟɞɢɧɟɧɢɣ ɫ ɨɛɴɟɤɬɨɦ ɢɡɦɟɪɟɧɢɣ 

ȼɵɤɥɸɱɚɣɬɟ ɜɵɯɨɞ ɩɪɢɛɨɪɚ, ɩɪɟɠɞɟ ɱɟɦ ɢɡɦɟɧɹɬɶ ɫɨɟɞɢɧɟɧɢɹ ɫ ɨɛɴɟɤɬɨɦ ɢɡɦɟɪɟɧɢɣ. ȼ ɩɪɨɬɢɜɧɨɦ 
ɫɥɭɱɚɟ ɜɨɡɦɨɠɧɨ ɩɨɜɪɟɠɞɟɧɢɟ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. 

ɑɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ, ɧɚɠɦɢɬɟ ɜɵɤɥɸɱɚɬɟɥɶ 
On/Off, ɱɬɨɛɵ ɩɨɝɚɫɥɚ ɩɨɞɫɜɟɬɤɚ ɷɬɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 

Ʉɨɝɞɚ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɛɥɨɤɢɪɨɜɤɢ ɜɫɥɟɞɫɬɜɢɟ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ 

ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɧɚ ɷɤɪɚɧɟ ɫ ɫɟɪɵɦ ɮɨɧɨɦ ɩɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Emergency. (Эɬɨ ɨɤɧɨ ɧɟ ɩɨ-
ɹɜɥɹɟɬɫɹ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɝɞɚ ɜɵɤɥɸɱɟɧ ɞɢɫɩɥɟɣ). ɋɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ ERR ɢ 
ɧɟ ɪɚɛɨɬɚɟɬ ɜɵɤɥɸɱɚɬɟɥɶ ɤɚɧɚɥɚ On/Off. 

ȼɵɩɨɥɧɢɬɟ ɫɚɦɨɩɪɨɜɟɪɤɭ, ɱɬɨɛɵ ɪɚɡɛɥɨɤɢɪɨɜɚɬɶ ɩɪɢɛɨɪ. ɉɪɢɛɨɪɨɦ ɦɨɠɧɨ ɛɭɞɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɧɨɜɚ, 
ɟɫɥɢ ɫɚɦɨɩɪɨɜɟɪɤɚ ɧɟ ɨɛɧɚɪɭɠɢɬ ɧɟɩɨɥɚɞɤɭ. 

Ɉ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ 

• ȼɵɫɨɤɨɱɚɫɬɨɬɧɨɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɢ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ 

ɂɡɦɟɪɟɧɢɹ ɬɨɤɚ, ɡɚɪɹɞɚ, ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɜɟɪɠɟɧɵ ɜɥɢɹɧɢɸ ȼɑ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɫ ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ ɩɨɥɹ ɫɜɵɲɟ 3 ȼ/ɦ ɧɚ ɱɚɫɬɨɬɚɯ 80 ɆȽɰ ÷ 1 ȽȽɰ ɢ 1 ȼ/ɦ ɧɚ 
ɱɚɫɬɨɬɚɯ 2,0 ȽȽɰ ÷ 2,7 ȽȽɰ. ɋɬɟɩɟɧɶ ɷɬɨɝɨ ɜɥɢɹɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɩɪɢ-
ɛɨɪɚ. 

• ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɧɚɜɨɞɤɢ ɢ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ 

ɂɡɦɟɪɟɧɢɹ ɬɨɤɚ, ɡɚɪɹɞɚ, ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɜɟɪɠɟɧɵ ɜɥɢɹɧɢɸ ȼɑ ɧɚɜɨ-
ɞɨɤ ɨɬ ɰɟɩɟɣ ɫ ɧɚɩɪɹɠɟɧɢɟɦ ɛɨɥɟɟ 3 ȼɷɮɮ ɜ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ 159 ɤȽɰ ÷ 80 ɆȽɰ. ɋɬɟɩɟɧɶ ɷɬɨɝɨ 
ɜɥɢɹɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɩɪɢɛɨɪɚ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 50 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

3.1 ɂɡɦɟɪɟɧɢɟ ɬɨɤɚ 

ɉɪɢɛɨɪɵ ȼ2981Ⱥ, ȼ2983Ⱥ, ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɩɨɞɞɟɪɠɢɜɚɸɬ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ (ɫɦ. ɬɚɛɥɢɰɭ 
3-1). 

Ɍɚɛɥɢɰɚ 3-1 ɉɪɟɞɟɥɵ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ, ɢɡɦɟɪɹɟɦɵɟ ɡɧɚɱɟɧɢɹ ɢ ɪɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ ɂɡɦɟɪɹɟɦɵɟ ɡɧɚɱɟɧɢɹ Ɋɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ 

2 ɩȺ 0 ≤ | I | ≤ 2,1 ɩȺ 1 ɚȺ 

20 ɩȺ 0 ≤ | I | ≤ 21 ɩȺ 10 ɚȺ 

200 ɩȺ 0 ≤ | I | ≤ 210 ɩȺ 100 ɚȺ 

2 ɧȺ 0 ≤ | I | ≤ 2,1 ɧȺ 1 ɮȺ 

20 ɧȺ 0 ≤ | I | ≤ 21 ɧȺ 10 ɮȺ 

200 ɧȺ 0 ≤ | I | ≤ 210 ɧȺ 100 ɮȺ 

2 ɦɤȺ 0 ≤ | I | ≤ 2,1 ɦɤȺ 1 ɩȺ 

20 ɦɤȺ 0 ≤ | I | ≤ 21 ɦɤȺ 10 ɩȺ 

200 ɦɤȺ 0 ≤ | I | ≤ 210 ɦɤȺ 100 ɩȺ 

2 ɦȺ 0 ≤ | I | ≤ 2,1 ɦȺ 1 ɧȺ 

20 ɦȺ 0 ≤ | I | ≤ 21 ɦȺ 10 ɧȺ 

 

ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 

ɉɪɟɠɞɟ ɱɟɦ ɜɤɥɸɱɚɬɶ ɩɪɢɛɨɪ, ɩɪɢɫɨɟɞɢɧɢɬɟ ɤɚɛɟɥɶ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ, ɤɨɧɬɚɤɬɢɪɭɸɳɟɟ ɩɪɢ-
ɫɩɨɫɨɛɥɟɧɢɟ ɢ ɞɪɭɝɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɦɟɪɵ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɨɤɚ-
ɡɚɧɵ ɧɚ ɪɢɫ. 3-2 ɢ 3-3. 

Ɂɞɟɫɶ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: 

• Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ, 200 ȼ, 1,5 ɦ 

• Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ (ɟɫɥɢ ɧɭɠɧɨ) 

• Ʉɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɫ ɩɪɨɭɲɢɧɨɣ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ 

ȼɦɟɫɬɨ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɢ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɤɚɛɟɥɶ 
Keysight N1415A ɫ ɬɪɢɚɤɫɢɚɥɶɧɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɡɚɠɢɦɚɦɢ ɬɢɩɚ "ɤɪɨɤɨɞɢɥ" ɧɚ ɞɪɭ-
ɝɨɦ ɤɨɧɰɟ, 200 ȼ, 1,5 ɦ. 

        ɍɄȺɁȺɇɂȿ         

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ ɨɫɬɚɜɶɬɟ ɤɨɧɟɰ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɤɬɚ ɪɚɡɨɦɤɧɭɬɵɦ. 
 

  

 Ɋɢɫ. 3-1 ɍɩɪɨɳɟɧɧɚɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɚɦɩɟɪɦɟɬɪɚ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 51 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

 

  

 Ɋɢɫ. 3-2 Ɍɢɩɢɱɧɚɹ ɫɯɟɦɚ ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 
 
 
 Эɤɪɚɧ ɡɚɳɢɬɵ ɨɬ ɩɨɪɚɠɟɧɢɹ ɬɨɤɨɦ 

  

 Ɋɢɫ. 3-3 ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɩɪɢ ɧɟɧɭɥɟɜɨɦ ɩɨɬɟɧɰɢɚɥɟ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɚɦɩɟɪɦɟɬɪɚ ɩɪɢ ɩɥɚɜɚɸɳɟɦ ɩɨɬɟɧɰɢɚɥɟ ɧɟ ɫɨɟɞɢɧɹɣɬɟ ɜɵɜɨɞ Common ɫ ɤɥɟɦɦɨɣ ɡɚɡɟɦɥɟɧɢɹ 
ɲɚɫɫɢ (Chassis ground). Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.1.4. 

Эɤɪɚɧ ȼɯɨɞ 
Ɂɚɡɟɦɥɟɧɢɟ ɲɚɫɫɢ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ 

Ɉɛɳɢɣ ɩɪɨɜɨɞ ɫɨɟɞɢɧɟɧ ɫ ɲɚɫɫɢ ɱɟɪɟɡ ɤɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɢ ɩɪɨɭɲɢɧɨɣ 

Эɤɪɚɧ ɡɚɳɢɬɵ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ

Ɂɚɡɟɦɥɟɧɢɟ ɲɚɫɫɢ 

Ɂɚɳɢɬɧɨɟ ɡɚɡɟɦɥɟɧɢɟ 
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ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɩɪɨɰɟɞɭɪɚ 

ȼɵ ɦɨɠɟɬɟ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ, ɤɚɤ ɨɩɢɫɚɧɨ ɧɢɠɟ. 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ View ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Meter View, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɞɢɫɩɥɟɣ ɜ ɪɟ-
ɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter. 

 ɍ ɩɪɢɛɨɪɚ ȼ2985Ⱥ/ȼ2987Ⱥ ɧɚɠɦɢɬɟ ɬɚɤɠɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ AMPS (I), ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ 
ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ. 

2. ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɧɚɜɢɝɚɰɢɨɧɧɵɦɢ ɤɥɚɜɢɲɚɦɢ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟɣ RANGE, ɱɬɨɛɵ ɭɫɬɚ-
ɧɨɜɢɬɶ ɧɭɠɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 
3.1.1. 

  

3. ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɧɚɜɢɝɚɰɢɨɧɧɵɦɢ ɤɥɚɜɢɲɚɦɢ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟɣ SPEED, ɱɬɨɛɵ ɭɫɬɚ-
ɧɨɜɢɬɶ ɧɭɠɧɭɸ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚ-
ɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.1.3. 

4. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Filter, ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure Filter. ɍɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪɵ 
ɮɢɥɶɬɪɚ ɜ ɷɬɨɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 
3.1.1. 

5. ɉɪɢɫɨɟɞɢɧɢɬɟ ɩɪɢɛɨɪ ɤ ɰɟɩɢ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ (ɤ ɨɛɴɟɤɬɭ ɢɡɦɟɪɟɧɢɣ). ɋɦ. ɪɢɫ. 3-2 ɢ 3-3. 

6. ɇɚɠɦɢɬɟ ɜɵɤɥɸɱɚɬɟɥɶ On/Off Ammeter, ɱɬɨɛɵ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɚɦɩɟɪɦɟɬɪ. Ɍɟɩɟɪɶ ɤɧɨɩɤɚ ɜɵɤɥɸɱɚ-
ɬɟɥɹ ɩɨɞɫɜɟɱɢɜɚɟɬɫɹ ɡɟɥɟɧɵɦ. 

7. Ɂɚɩɭɫɬɢɬɟ ɢɡɦɟɪɟɧɢɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Single, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɬɨɤɚ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Run/Stop, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɩɨɜɬɨɪɹɸɳɢɟɫɹ (ɩɟɪɢɨɞɢɱɟɫɤɢɟ) ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ. 
Ɇɢɧɢɦɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɫɨɫɬɚɜɥɹɟɬ 10 ɦɫ. 

8. ɑɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɚɦɩɟɪɦɟɬɪ, ɧɚɠɦɢɬɟ ɜɵɤɥɸɱɚɬɟɥɶ On/Off Ammeter. Ɍɟɩɟɪɶ ɝɚɫɧɟɬ ɩɨɞɫɜɟɬɤɚ 
ɤɧɨɩɤɢ ɜɵɤɥɸɱɚɬɟɥɹ. 

 Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɤɨɪɪɟɤɰɢɟɣ ɧɭɥɹ ɢɥɢ ɤɨɦɩɟɧɫɚɰɢɟɣ 
ɫɦɟɳɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 5.3). 

      ɉɊɂɆȿɑȺɇɂȿ       Ɏɭɧɤɰɢɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ (Setup Integrity Checker) 

ȼɵ ɥɟɝɤɨ ɦɨɠɟɬɟ ɩɪɨɜɟɪɢɬɶ ɭɪɨɜɟɧɶ ɲɭɦɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɤɬɚ (ɤɚɛɟɥɶɧɵɟ ɢ ɩɪɨɱɢɟ ɫɨɟɞɢɧɟɧɢɹ) ɩɭɬɟɦ ɧɚɠɚ-
ɬɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ Apps ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɢ #1. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɢɦɟɧɟɧɢɢ ɷɬɨɣ ɮɭɧɤɰɢɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɉɪɢɥɨɠɟɧɢɹ" ɧɚ ɫɬɪ. 91. 

      ɉɊɂɆȿɑȺɇɂȿ       Ɋɟɝɢɫɬɪɚɬɨɪ ɞɚɧɧɵɯ (Data Logger) 

ȼɵ ɦɨɠɟɬɟ ɥɟɝɤɨ ɜɵɩɨɥɧɹɬɶ ɜɵɛɨɪɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɭɬɟɦ ɧɚɠɚɬɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ Apps ɢ ɜɫɩɨɦɨɝɚ-
ɬɟɥɶɧɨɣ ɤɥɚɜɢɲɢ #2. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɢɦɟɧɟɧɢɢ ɷɬɨɣ ɮɭɧɤɰɢɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɉɪɢɥɨɠɟɧɢɹ" ɧɚ ɫɬɪ. 91. 
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3.1.1 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ɇɢɠɟ ɤɪɚɬɤɨ ɨɩɢɫɚɧɨ, ɤɚɤ ɭɫɬɚɧɨɜɢɬɶ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɬɨɱɧɵɯ ɢ ɧɚɞɟɠɧɵɯ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ. 

Measure Amps (ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ) 

ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ RANGE, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɩɪɟɞɟɥɚ ɢɥɢ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɩɪɟɞɟɥ). Ɍɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ 
(AUTO ɢɥɢ Fixed) ɭɤɚɡɵɜɚɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɤɥɚɜɢɲ. 

Range + ɉɟɪɟɤɥɸɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɜɜɟɪɯ. 
[home] ɍɫɬɚɧɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO) ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ Normal. 

Range – ɉɟɪɟɤɥɸɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɜɧɢɡ. 
Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.1.2. 

Aperture Time (ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ) 

ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ SPEED, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ (ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɢɥɢ ɜɵɛɨɪ ɜɪɭɱɧɭɸ). Ɍɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ (AUTO ɢɥɢ Manual) 
ɭɤɚɡɵɜɚɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. 

Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɤɥɚɜɢɲ. 

Coarse Res ɍɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɦɟɧɶɲɚɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). 

[home] ɍɫɬɚɧɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ Normal ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO). 

Fine Res ɍɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɜɟɥɢɱɢɜɚɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.1.3. 

Filter (ɮɢɥɶɬɪ) 

ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ Filter ɦɨɠɧɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɢɥɢ ɨɬɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɮɢɥɶɬɪɚ. 

ȿɫɥɢ ɩɨɝɚɲɟɧ ɢɧɞɢɤɚɬɨɪ FILT, ɬɨ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ Filter ɨɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure 
Filter. ɇɚɠɚɬɢɟɦ ɈɄ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɹ 
ɮɢɥɶɬɪɚ; ɩɪɢ ɷɬɨɦ ɜɤɥɸɱɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT. 

ȿɫɥɢ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT, ɬɨ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Filter ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɥɸɱɟɧɢɸ ɮɭɧɤɰɢɢ ɮɢɥɶɬɪɚ; 
ɩɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɢɧɞɢɤɚɬɨɪ FILT. 

Ɏɭɧɤɰɢɹ ɮɢɥɶɬɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɪɟɞɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɜɵɱɢɫɥɟɧɢɹ ɫɤɨɥɶɡɹɳɟɝɨ 
ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɢ ɬ.ɞ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɷɬɭ ɮɭɧɤɰɢɸ ɞɥɹ ɩɪɟɰɢɡɢɨɧɧɵɯ ɢ ɧɚɞɟɠɧɵɯ ɢɡ-
ɦɟɪɟɧɢɣ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 5.4. 

3.1.2 ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ 

ȼɵɛɨɪ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬ ɩɟɪɟɤɪɵɬɢɟ ɢɡɦɟɪɹɟɦɵɯ ɡɧɚɱɟɧɢɣ. 

ȼɨɡɦɨɠɧɵ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɪɟɠɢɦɵ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɧɚɠɚ-
ɬɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ RANGE. ɉɪɢ ɷɬɨɦ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɭɤɚɡɵɜɚɟɬ ɬɟɤɭɳɭɸ ɭɫɬɚɧɨɜ-
ɤɭ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO ɢɥɢ FIXED). 

• Ɋɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO) 

 ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬ ɢ ɢɫɩɨɥɶɡɭɟɬ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɥɭɱ-
ɲɟɟ ɪɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. 

• Ɋɟɠɢɦ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (FIXED) 

 ɉɪɢɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɬɨɥɶɤɨ ɡɚɞɚɧɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ. 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɤɥɚɜɢɲ. 

Range + ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɢ ɩɟɪɟɤɥɸɱɚɟɬ ɟɝɨ ɜɜɟɪɯ. 
[home] ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO) ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

ɜɵɛɨɪ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ Normal. 

Range – ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɢ ɩɟɪɟɤɥɸɱɚɟɬ ɟɝɨ ɜɧɢɡ. 
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ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɟɣ Measure. Ɋɟɠɢɦ ɜɵɛɨɪɚ 
ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (ɥɟɜɨɟ ɩɨɥɟ) ɢ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (ɩɪɚɜɨɟ ɩɨɥɟ) ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚɠɚ-
ɬɢɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɢ, ɤɨɝɞɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɩɨɥɟ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT. Ɂɞɟɫɶ ɢɧ-
ɞɢɰɢɪɭɟɬɫɹ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ Volts, Amps, Ohms ɢɥɢ Coulomb. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ 
ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɋɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ" ɧɚ ɫɬɪ. 95 ɢ ɤ ɪɚɡɞɟɥɭ 5.1. 

      ɉɊɂɆȿɑȺɇɂȿ       Ȼɵɫɬɪɨɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ 

Ȼɵɫɬɪɨɞɟɣɫɬɜɢɟ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɡɚɞɚɬɶ ɩɪɢ ɧɚɠɚɬɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ System 
Menu > Config > Measure > Ranging. Ɂɞɟɫɶ ɢɧɞɢɰɢɪɭɟɬɫɹ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ Normal ɢɥɢ Fast. 

ɉɪɢɛɨɪ ɜɵɩɨɥɧɹɟɬ ɧɨɪɦɚɥɶɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ, ɤɨɝɞɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɢɦɹ ɷɬɨɣ ɤɥɚɜɢɲɢ Rang-
ing Normal. 

ɉɪɢɛɨɪ ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ, ɤɨɝɞɚ ɷɬɚ ɷɤɪɚɧɧɚɹ ɤɥɚɜɢɲɚ ɢɦɟɟɬ ɢɦɹ 
Ranging Fast. Эɬɚ ɭɫɬɚɧɨɜɤɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɤɨɪɨɫɬɧɵɯ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɫɬɚɛɢɥɶɧɨɦ ɪɟɡɭɥɶɬɚɬɟ 
ɢɡɦɟɪɟɧɢɣ. 

      ɉɊɂɆȿɑȺɇɂȿ       Ⱦɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ 

ȿɫɥɢ ɢɡɦɟɪɹɟɦɨɟ ɡɧɚɱɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ 9,5% ɨɬ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɹ, ɬɨ ɩɪɢɛɨɪ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɛɨɥɟɟ ɱɭɜ-
ɫɬɜɢɬɟɥɶɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɢ ɫɧɨɜɚ ɜɵɩɨɥɧɹɟɬ ɢɡɦɟɪɟɧɢɟ. ȿɫɥɢ ɢɡɦɟɪɹɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɟɜɵɲɚɟɬ 105% ɨɬ 
ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ, ɬɨ ɩɪɢɛɨɪ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɢ ɫɧɨɜɚ ɜɵɩɨɥɧɹɟɬ 
ɢɡɦɟɪɟɧɢɟ. 

      ɉɊɂɆȿɑȺɇɂȿ       ɉɨɫɥɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɪɟɠɢɦɚ ɫ AUTO ɧɚ FIXED 

ɉɪɢɛɨɪ ɫɨɯɪɚɧɹɟɬ ɩɨɫɥɟɞɧɸɸ ɭɫɬɚɧɨɜɤɭ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ. Эɬɨ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɵɜɚɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢ-
ɲɚ RANGE. 

3.1.3 Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ 

Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ – ɷɬɨ ɜɪɟɦɹ ɨɬɫɱɟɬɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɨɱɤɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ. 
Эɬɨ ɜɪɟɦɹ ɧɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɚɤɢɟ ɫɥɭɠɟɛɧɵɟ  ɨɩɟɪɚɰɢɢ, ɤɚɤ ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɢɥɢ 
ɤɨɦɩɟɧɫɚɰɢɹ ɞɚɧɧɵɯ. 
ɇɢɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɞɨɫɬɭɩɧɵɟ ɪɟɠɢɦɵ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ. Ɋɟɠɢɦ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɧɚɠɚɬɢ-
ɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ SPEED. ɉɪɢ ɷɬɨɦ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɭɤɚɡɵɜɚɟɬ ɬɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ 
ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ. 

• Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ (AUTO) 

ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɨɱɧɵɯ ɢ ɧɚ-
ɞɟɠɧɵɯ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɛɨɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɢ ɜɚɪɢɚɧɬɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɚɩɟɪɬɭɪɧɨɝɨ 
ɜɪɟɦɟɧɢ: Quick, Normal ɢ Stable. Ⱦɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ ɢɥɥɸɫɬ-
ɪɢɪɭɟɬ ɪɢɫ. 3-4. ɉɪɢ ɧɟɫɬɚɛɢɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɚɯ ɢɡɦɟɪɟɧɢɣ ɩɪɢɦɟɧɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ Stable. 

 ↑ ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ 

 → Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ (ɜɪɟɦɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ) 

 Ɋɢɫ. 3-4 Ⱦɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ 
 • Ɋɭɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ (Manual) 

ɉɪɢɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɨɞɧɨ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ. ɂɦɟɟɬɫɹ ɜɵɛɨɪ ɢɡ ɲɟɫɬɢ ɜɚɪɢ-
ɚɧɬɨɜ ɭɫɬɚɧɨɜɤɢ: 0,001*PLC, 0,01*PLC, 0,1*PLC, 1,0*PLC, 10,0*PLC ɢ 100,0*PLC. Ɂɞɟɫɶ PLC – ɷɬɨ 
ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɢɨɞɨɜ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. Ʉɨɧɤɪɟɬɧɨ 1 PLC = 20 ɦɫ ɩɪɢ ɱɚɫɬɨɬɟ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹ-
ɠɟɧɢɹ 50 Ƚɰ ɢɥɢ 16,667 ɦɫ ɩɪɢ ɱɚɫɬɨɬɟ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 60 Ƚɰ. 



Ⱦɦɛɝɛ 3: Кɛɥ ɝɶɪɩɦɨɺɭɷ ɣɢɧɠɫɠɨɣɺ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 55 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ɇɚɩɪɢɦɟɪ, ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ 0.001 PLC ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɭɫɬɚɧɨɜɥɟɧɨ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ 
20 ɦɤɫ ɩɪɢ ɱɚɫɬɨɬɟ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 50 Ƚɰ ɢɥɢ 16,667 ɦɤɫ ɩɪɢ ɱɚɫɬɨɬɟ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
60 Ƚɰ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȼ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɛɨɪ ɜɨɫɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɨɟ ɨɬɥɢɱɚɟɬɫɹ 
ɨɬ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɲɟɫɬɢ ɡɧɚɱɟɧɢɣ. ɉɪɢ ɷɬɨɦ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɫɬɚɟɬɫɹ, ɤɨɝɞɚ ɩɪɢɛɨɪ ɜɨɡɜɪɚɳɚɟɬ-
ɫɹ ɜ ɪɟɠɢɦ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. Эɬɨ ɡɧɚɱɟɧɢɟ ɢɧɞɢɰɢɪɭɟɬɫɹ ɢɦɟɧɟɦ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. Ɉɞɧɚɤɨ ɩɪɢ ɧɚɠɚɬɢɢ 
ɤɥɚɜɢɲɢ Coarse Res ɢɥɢ Fine Res ɜ ɪɟɠɢɦɟ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɫɬɚɟɬɫɹ ɥɢɲɶ ɜɵɛɨɪ ɢɡ ɲɟɫɬɢ ɩɟɪɟɱɢɫɥɟɧ-
ɧɵɯ ɜɵɲɟ ɜɚɪɢɚɧɬɨɜ ɭɫɬɚɧɨɜɤɢ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ. 

Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɤɥɚɜɢɲ. 

Coarse Res Ƚɪɭɛɚɹ ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ. ɍɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɦɟɧɶɲɚɟɬ 
ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). 

[home] ɍɫɬɚɧɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ Normal ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO). 

Fine Res Ɍɨɧɤɚɹ ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ. ɍɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɜɟɥɢɱɢɜɚɟɬ 
ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). 

      ɉɊɂɆȿɑȺɇɂȿ       ɉɨɫɥɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɧɚ ɪɭɱɧɨɣ 

ɉɪɢɛɨɪ ɫɨɯɪɚɧɹɟɬ ɩɨɫɥɟɞɧɸɸ ɭɫɬɚɧɨɜɤɭ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ. Эɬɨ ɡɧɚɱɟɧɢɟ ɢɧɞɢɰɢɪɭɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚ-
ɜɢɲɚ SPEED. 

ɋɦ. ɬɚɤɠɟ ɩɨɞɪɚɡɞɟɥ 5.2.1. 

3.1.4 ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɨɛɳɟɝɨ ɜɵɜɨɞɚ (Common)  

Ƚɧɟɡɞɨ Common ɫɨɟɞɢɧɹɟɬɫɹ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ ɫ ɨɛɳɢɦ ɩɪɨɜɨɞɨɦ ɚɦɩɟɪɦɟɬɪɚ, ɚɧɚɥɨɝɨɜɨɝɨ ɜɵɯɨɞɚ ɢ 
ɜɨɥɶɬɦɟɬɪɚ. Эɬɨ ɝɧɟɡɞɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɨɝɨ ɜɵɜɨɞɚ ɞɥɹ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ 
ɷɬɢɯ ɰɟɩɟɣ. 

ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɬɨɤɚ ɭ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɧɟɧɭɥɟɜɨɣ (ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ) ɩɨɬɟɧɰɢɚɥ ɧɟɨɛɯɨ-
ɞɢɦɨ ɩɪɢɫɨɟɞɢɧɢɬɶ ɝɧɟɡɞɨ Common ɤ ɤɥɟɦɦɟ ɡɚɡɟɦɥɟɧɢɹ ɲɚɫɫɢ ɱɟɪɟɡ ɩɪɢɥɚɝɚɟɦɵɣ ɤɚɛɟɥɶ ɫ ɨɞɧɨ-
ɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɫ ɩɪɨɭɲɢɧɨɣ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ. ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ 
ɢɡɦɟɪɟɧɢɟ ɬɨɤɚ ɢɥɢ ɧɚɩɪɹɠɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ ɤɚɤ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ. 

ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɬɨɤɚ ɭ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɨɟ ɢɦɟɟɬ ɧɭɥɟɜɨɣ (ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ) ɩɨɬɟɧɰɢɚɥ, ɧɟ ɩɪɢ-
ɫɨɟɞɢɧɹɣɬɟ ɤɚɛɟɥɶ ɦɟɠɞɭ ɝɧɟɡɞɨɦ Common ɢ ɤɥɟɦɦɨɣ ɡɚɡɟɦɥɟɧɢɹ, ɱɬɨɛɵ ɨɫɬɚɜɢɬɶ ɚɦɩɟɪɦɟɬɪ ɜ ɩɥɚ-
ɜɚɸɳɟɦ ɫɨɫɬɨɹɧɢɢ. Эɬɨ ɫɨɫɬɨɹɧɢɟ ɜɵɡɵɜɚɟɬ ɪɚɡɧɨɫɬɶ ɩɨɬɟɧɰɢɚɥɨɜ ɦɟɠɞɭ ɜɯɨɞɨɦ ɚɦɩɟɪɦɟɬɪɚ ɢ 
ɡɟɦɥɟɣ. ɉɪɢ ɷɬɨɦ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɬɨɤɨɦ ɭɬɟɱɤɢ ɜ ɰɟɩɢ ɢɡ-
ɦɟɪɟɧɢɹ ɫɥɚɛɵɯ ɬɨɤɨɜ. Эɬɭ ɩɨɝɪɟɲɧɨɫɬɶ ɦɨɠɧɨ ɭɦɟɧɶɲɢɬɶ, ɩɪɢɦɟɧɹɹ ɰɟɩɶ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɭɬɟɱɤɢ. 

 Ȼɟɡ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɭɬɟɱɤɢ ɋ ɡɚɳɢɬɨɣ ɨɬ ɬɨɤɚ ɭɬɟɱɤɢ 

  

 Ɋɢɫ. 3-5 ɋɯɟɦɚ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɭɬɟɱɤɢ 
 
ɉɪɢ ɧɚɥɢɱɢɢ ɞɢɷɥɟɤɬɪɢɤɚ ɦɟɠɞɭ ɜɯɨɞɨɦ ɚɦɩɟɪɦɟɬɪɚ ɢ ɰɟɩɶɸ ɫ ɞɪɭɝɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɜɨɡɧɢɤɚɟɬ ɬɨɤ 
ɭɬɟɱɤɢ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɧɨɫɬɶɸ ɩɨɬɟɧɰɢɚɥɨɦ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɭɱɚɫɬɤɚ ɰɟɩɢ, ɩɨ ɤɨɬɨɪɨɦɭ 
ɨɧ ɩɪɨɬɟɤɚɟɬ. Ɇɟɬɨɞɢɤɚ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɭɬɟɱɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɷɤɪɚɧɢɪɨɜɚɧɢɢ ɩɪɨɜɨɞɚ ɨɬ ɜɯɨɞɚ ɚɦ-
ɩɟɪɦɟɬɪɚ ɩɨɫɪɟɞɫɬɜɨɦ ɷɤɪɚɧɚ (Guard), ɢɦɟɸɳɟɝɨ ɩɨɬɟɧɰɢɚɥ ɜɯɨɞɚ, ɱɬɨɛɵ ɭɫɬɪɚɧɢɬɶ ɪɚɡɧɨɫɬɶ ɩɨɬɟɧ-
ɰɢɚɥɨɜ ɦɟɠɞɭ ɨɤɪɭɠɚɸɳɢɦ ɞɢɷɥɟɤɬɪɢɤɨɦ ɢ ɭɦɟɧɶɲɢɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɬɨɤ ɭɬɟɱɤɢ. 
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ɉɨɫɤɨɥɶɤɭ ɜɵɜɨɞ Common ɢ ɜɯɨɞ ɚɦɩɟɪɦɟɬɪɚ ɢɦɟɸɬ ɩɨɱɬɢ ɨɞɢɧɚɤɨɜɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, ɬɨ 
ɡɚɳɢɬɧɵɣ ɷɤɪɚɧ (Guard) ɩɪɢɫɨɟɞɢɧɹɸɬ ɤ ɜɵɜɨɞɭ Common. ȼ ɰɟɩɢ ɛɟɡ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɭɬɟɱɤɢ (ɥɟɜɚɹ 
ɫɯɟɦɚ) ɬɨɤ ɭɬɟɱɤɢ Ileak ɜɵɡɵɜɚɟɬ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. ȼ ɰɟɩɢ ɫ ɡɚɳɢɬɨɣ ɨɬ ɬɨɤɚ ɭɬɟɱɤɢ (ɩɪɚɜɚɹ 
ɫɯɟɦɚ) ɬɨɤ ɭɬɟɱɤɢ Ileak ɧɟ ɩɪɨɬɟɤɚɟɬ ɱɟɪɟɡ ɚɦɩɟɪɦɟɬɪ ɢ ɧɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɹ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟ-
ɧɢɣ. ȿɫɥɢ ɪɚɡɧɨɫɬɶ ɩɨɬɟɧɰɢɚɥɨɜ ɦɟɠɞɭ ɨɛɨɢɦɢ ɤɨɧɰɚɦɢ ɪɟɡɢɫɬɨɪɚ Rguard ɪɚɜɧɚ ɧɭɥɸ, ɬɨ ɢ ɬɨɤ ɭɬɟɱ-
ɤɢ ɪɚɜɟɧ ɧɭɥɸ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

ɀɬɦɣ ɞɨɠɢɟɩ Common ɧɟ ɫɨɟɞɢɧɟɧɨ ɬ ɥɦɠɧɧɩɤ ɢɛɢɠɧɦɠɨɣɺ ɳɛɬɬɣ, ɭɩ ɨɛ ɸɭɩɧ ɞɨɠɢɟɠ ɧɩɡɠɭ ɟɠɤɬɭɝɩɝɛɭɷ 
ɪɩɭɠɨɱɣɛɦɷɨɩ ɩɪɛɬɨɩɠ ɨɛɪɫɺɡɠɨɣɠ ɟɩ 500 Ƚ. Ƚɩ ɣɢɜɠɡɛɨɣɠ ɪɩɫɛɡɠɨɣɺ ɸɦɠɥɭɫɣɲɠɬɥɣɧ ɭɩɥɩɧ ɨɠ ɪɫɣɥɛɬɛɤ-
ɭɠɬɷ ɥ ɣɢɧɠɫɣɭɠɦɷɨɶɧ ɱɠɪɺɧ ɪɫɣ ɝɶɪɩɦɨɠɨɣɣ ɣɢɧɠɫɠɨɣɤ ɬ ɪɦɛɝɛɹɴɣɧ ɪɩɭɠɨɱɣɛɦɩɧ. Ɋɩɦɷɢɮɤɭɠɬɷ ɪɫɣ-
ɨɛɟɦɠɡɨɩɬɭɺɧɣ, ɥɩɭɩɫɶɠ ɬɩɩɭɝɠɭɬɭɝɮɹɭ ɭɫɠɜɩɝɛɨɣɺɧ ɬɭɛɨɟɛɫɭɛ IEC 61010-2-031. Ƚɬɠ ɬɩɠɟɣɨɣɭɠɦɣ ɣ ɝɶ-
ɬɭɮɪɛɹɴɣɠ ɪɫɩɝɩɟɨɣɥɣ ɟɩɦɡɨɶ ɜɶɭɷ ɢɛɣɢɩɦɣɫɩɝɛɨɶ ɣɢɩɦɺɱɣɩɨɨɶɧɣ ɥɩɦɪɛɲɥɛɧɣ, ɭɫɮɜɥɛɧɣ ɣ ɭ.ɪ. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɇɟ ɩɨɞɚɜɚɣɬɟ ɬɨɤ ɧɚ ɤɥɟɦɦɭ ɡɚɡɟɦɥɟɧɢɹ ɲɚɫɫɢ. Эɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɩɪɢɛɨɪɚ. 

3.2 ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

ɉɪɢɛɨɪɵ ȼ2981Ⱥ, ȼ2983Ⱥ, ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɩɨɞɞɟɪɠɢɜɚɸɬ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ɫɦ. 
ɬɚɛɥɢɰɭ 3-2). 

Ɍɚɛɥɢɰɚ 3-2 ɉɪɟɞɟɥɵ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɢɡɦɟɪɹɟɦɵɟ ɡɧɚɱɟɧɢɹ ɢ ɪɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ ɂɡɦɟɪɹɟɦɵɟ ɡɧɚɱɟɧɢɹ Ɋɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ 

2 ȼ 0 ≤ | V | ≤ 2,1 ȼ 1 ɦɤȼ 

20 ȼ 0 ≤ | V | ≤ 21 ȼ 10 ɦɤȼ 

 

ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 

ɉɪɟɠɞɟ ɱɟɦ ɜɤɥɸɱɚɬɶ ɩɪɢɛɨɪ, ɩɪɢɫɨɟɞɢɧɢɬɟ ɤɚɛɟɥɶ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ, ɤɨɧɬɚɤɬɢɪɭɸɳɟɟ ɩɪɢ-
ɫɩɨɫɨɛɥɟɧɢɟ ɢ ɞɪɭɝɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɦɟɪɵ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɨɤɚ-
ɡɚɧɵ ɧɚ ɪɢɫ. 3-7 ɢ 3-8. 

Ɂɞɟɫɶ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: 

• Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ, 200 ȼ, 1,5 ɦ 

• Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ (ɟɫɥɢ ɧɭɠɧɨ) 

• Ʉɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɫ ɡɚɠɢɦɨɦ ɬɢɩɚ "ɤɪɨɤɨɞɢɥ" ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ ɞɥɹ 
ɫɨɟɞɢɧɟɧɢɹ ɝɧɟɡɞɚ Common ɫ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɵɦ ɜɵɜɨɞɨɦ ɰɟɩɢ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 

• Ʉɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɫ ɩɪɨɭɲɢɧɨɣ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ, ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ 
ɝɧɟɡɞɚ Common ɫ ɤɥɟɦɦɨɣ ɡɚɡɟɦɥɟɧɢɹ ɲɚɫɫɢ 

ȼɦɟɫɬɨ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɢ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɤɚɛɟɥɶ 
Keysight N1415A ɫ ɬɪɢɚɤɫɢɚɥɶɧɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɡɚɠɢɦɚɦɢ ɬɢɩɚ "ɤɪɨɤɨɞɢɥ" ɧɚ ɞɪɭ-
ɝɨɦ ɤɨɧɰɟ, 200 ȼ, 1,5 ɦ. 

        ɍɄȺɁȺɇɂȿ         

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ ɨɫɬɚɜɶɬɟ ɤɨɧɟɰ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɤɬɚ ɪɚɡɨɦɤɧɭɬɵɦ. 
 

  

 Ɋɢɫ. 3-6 ɍɩɪɨɳɟɧɧɚɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɜɨɥɶɬɦɟɬɪɚ 
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      ɉɊɂɆȿɑȺɇɂȿ        

ȼɧɭɬɪɟɧɧɢɣ ɷɤɪɚɧ ɫɨɟɞɢɧɢɬɟɥɹ ɜɨɥɶɬɦɟɬɪɚ ɫɨɟɞɢɧɹɟɬɫɹ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ ɫ ɜɵɜɨɞɨɦ Guard ɢɥɢ Common, ɤɚɤ ɩɨ-
ɤɚɡɚɧɨ ɧɚ ɪɢɫ. 3-6. Эɬɨ ɜɧɭɬɪɟɧɧɟɟ ɫɨɟɞɢɧɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɫɞɟɥɚɧɨ ɧɚɞɥɟɠɚɳɢɦ ɨɛɪɚɡɨɦ. ȼɧɭɬɪɟɧɧɢɣ ɷɤɪɚɧ 
ɞɨɥɠɟɧ ɛɵɬɶ ɫɨɟɞɢɧɟɧ ɫ ɜɵɜɨɞɨɦ Guard ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫ ɡɚɳɢɬɨɣ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ. ɂɥɢ ɠɟ 
ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɫɨɟɞɢɧɟɧ ɫ ɝɧɟɡɞɨɦ Common ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɛɟɡ ɡɚɳɢɬɵ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ. 
ɇɟɩɪɚɜɢɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɡɦɟɪɟɧɢɣ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ 
ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.2.1. 
 

  

 Ɋɢɫ. 3-7 ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫ ɡɚɳɢɬɨɣ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ 
 
 

  

 Ɋɢɫ. 3-8 ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɛɟɡ ɡɚɳɢɬɵ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ 

Эɤɪɚɧ 
Ɂɚɡɟɦɥɟɧɢɟ ɲɚɫɫɢ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ
Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ 

Ɉɛɳɢɣ ɩɪɨɜɨɞ ɫɨɟɞɢɧɟɧ ɫ ɲɚɫɫɢ ɱɟɪɟɡ ɤɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɢ ɩɪɨɭɲɢɧɨɣ

Ʉɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ  
ɢ ɡɚɠɢɦɨɦ ɬɢɩɚ "ɤɪɨɤɨɞɢɥ" 

Ɂɚɳɢɬɧɨɟ  
ɡɚɡɟɦɥɟɧɢɟ 

Эɤɪɚɧ ɡɚɳɢɬɵ ɨɬ 
ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ

Ɂɚɡɟɦɥɟɧɢɟ ɲɚɫɫɢ 

Ɉɛɳɢɣ ɩɪɨɜɨɞ ɫɨɟɞɢɧɟɧ ɫ ɲɚɫɫɢ ɱɟɪɟɡ ɤɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɢ ɩɪɨɭɲɢɧɨɣ
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 58 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ȼɦɟɫɬɨ ɫɨɟɞɢɧɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɷɤɪɚɧɚ (Common) ɜɨɥɶɬɦɟɬɪɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɛɟɥɶ ɫ ɨɞɧɨɩɨ-
ɥɸɫɧɨɣ ɜɢɥɤɨɣ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɡɚɠɢɦɨɦ ɬɢɩɚ "ɤɪɨɤɨɞɢɥ" ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɧɟɡɞɚ 
Common ɤ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɦɭ ɜɵɜɨɞɭ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɥɚɜɚɸɳɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɧɟ ɩɪɢɫɨɟɞɢɧɹɣɬɟ ɤɚɛɟɥɶ ɦɟɠɞɭ ɝɧɟɡɞɨɦ Common ɢ 
ɤɥɟɦɦɨɣ ɡɚɡɟɦɥɟɧɢɹ ɲɚɫɫɢ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.1.4. 

ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɩɪɨɰɟɞɭɪɚ 

ȼɵ ɦɨɠɟɬɟ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɤɚɤ ɨɩɢɫɚɧɨ ɧɢɠɟ. 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ View ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Meter View, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɞɢɫɩɥɟɣ ɜ ɪɟ-
ɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter. 

2. ɇɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ Volts (V), ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. 

3. ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɧɚɜɢɝɚɰɢɨɧɧɵɦɢ ɤɥɚɜɢɲɚɦɢ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟɣ RANGE, ɱɬɨɛɵ ɭɫɬɚ-
ɧɨɜɢɬɶ ɧɭɠɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 
3.2.1. 

4. ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɧɚɜɢɝɚɰɢɨɧɧɵɦɢ ɤɥɚɜɢɲɚɦɢ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟɣ SPEED, ɱɬɨɛɵ ɭɫɬɚ-
ɧɨɜɢɬɶ ɧɭɠɧɭɸ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚ-
ɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.2.1. 

5. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Filter, ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure Filter. ɍɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪɵ 
ɮɢɥɶɬɪɚ ɜ ɷɬɨɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 
3.2.1. 

6. ɉɪɢɫɨɟɞɢɧɢɬɟ ɩɪɢɛɨɪ ɤ ɰɟɩɢ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ɤ ɨɛɴɟɤɬɭ ɢɡɦɟɪɟɧɢɣ). ɋɦ. ɪɢɫ. 3-2 ɢ 3-3. 

7. Ɂɚɩɭɫɬɢɬɟ ɢɡɦɟɪɟɧɢɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Single, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Run/Stop, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɩɨɜɬɨɪɹɸɳɢɟɫɹ (ɩɟɪɢɨɞɢɱɟɫɤɢɟ) ɢɡɦɟɪɟɧɢɹ ɧɚ-
ɩɪɹɠɟɧɢɹ. Ɇɢɧɢɦɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɫɨɫɬɚɜɥɹɟɬ 10 ɦɫ. 

 Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɤɨɪɪɟɤɰɢɟɣ ɧɭɥɹ ɢɥɢ ɤɨɦɩɟɧɫɚɰɢɟɣ 
ɫɦɟɳɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 5.3). 

3.2.1 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ɇɢɠɟ ɤɪɚɬɤɨ ɨɩɢɫɚɧɨ, ɤɚɤ ɭɫɬɚɧɨɜɢɬɶ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɬɨɱɧɵɯ ɢ ɧɚɞɟɠɧɵɯ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹ-
ɠɟɧɢɹ. 

ɉɪɢɦɟɧɟɧɢɟ ɡɚɳɢɬɵ ɜɯɨɞɧɨɣ ɰɟɩɢ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ 

ȼɯɨɞ ɜɨɥɶɬɦɟɬɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɪɢɚɤɫɢɚɥɶɧɵɣ ɫɨɟɞɢɧɢɬɟɥɶ. ɐɟɧɬɪɚɥɶɧɵɣ ɩɪɨɜɨɞɧɢɤ ɟɝɨ ɫɨ-
ɟɞɢɧɟɧ ɫ ɜɯɨɞɨɦ ɜɨɥɶɬɦɟɬɪɚ, ɚ ɜɧɟɲɧɢɣ ɷɤɪɚɧ – ɫ ɡɚɡɟɦɥɟɧɢɟɦ ɲɚɫɫɢ. ȼɧɭɬɪɟɧɧɢɣ ɷɤɪɚɧ ɞɨɥɠɟɧ 
ɛɵɬɶ ɩɪɢɫɨɟɞɢɧɟɧ ɤ ɰɟɩɢ Guard ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫ ɡɚɳɢɬɨɣ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ ɢɥɢ ɤ 
ɜɵɜɨɞɭ Common ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɛɟɡ ɡɚɳɢɬɵ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ. 
ɑɬɨɛɵ ɪɟɚɥɢɡɨɜɚɬɶ ɷɬɨ ɜɧɭɬɪɟɧɧɟɟ ɫɨɟɞɢɧɟɧɢɟ, ɨɬɤɪɨɣɬɟ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Input Connection ɧɚɠɚɬɢɟɦ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ System Menu > Config > Measure > Connection ɢ ɭɫɬɚɧɨɜɢɬɟ ɧɚɞɥɟɠɚɳɢɦ ɨɛ-
ɪɚɡɨɦ ɩɨɥɟ Voltage Measure Inner Shield. ɂɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɭɫɬɚɧɨɜɤɢ. 

GUARD ȼɧɭɬɪɟɧɧɢɣ ɷɤɪɚɧ ɫɨɟɞɢɧɟɧ ɫ ɜɵɜɨɞɨɦ Guard. Эɬɨ ɫɨɟɞɢɧɟɧɢɟ ɫɥɭɠɢɬ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɫ ɡɚɳɢɬɨɣ ɜɯɨɞɧɨɣ ɰɟɩɢ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ.  

   ɉɪɢ ɷɬɨɦ ɩɨɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɬɨɪ ɡɚɳɢɳɟɧɧɨɝɨ ɜɨɥɶɬɦɟɬɪɚ (GRD):  

CCOM ȼɧɭɬɪɟɧɧɢɣ ɷɤɪɚɧ ɫɨɟɞɢɧɟɧ ɫ ɜɵɜɨɞɨɦ Common. Эɬɨ ɭɩɪɨɳɟɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɞɥɹ ɢɡ-
ɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɩɨɝɚɲɟɧ ɢɧɞɢɤɚɬɨɪ ɡɚɳɢɳɟɧɧɨɝɨ ɜɨɥɶɬɦɟɬɪɚ (GRD). 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ, ɩɨɥɶɡɭɣɬɟɫɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɟɣ ɢ/ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ. 
ɇɚɠɦɢɬɟ ɈɄ, ɱɬɨɛɵ ɩɪɢɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɢ ɡɚɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 59 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

 Ȼɭɮɟɪɧɵɣ ɭɫɢɥɢɬɟɥɶ ȼɯɨɞ 

  
 
 ȼɯɨɞ 

  

 Ɋɢɫ. 3-9 Ɋɚɡɥɢɱɢɟ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ ɫɨɟɞɢɧɟɧɢɣ GUARD ɢ ɋɋɈɆ 

      ɉɊɂɆȿɑȺɇɂȿ        

Ʉɨɝɞɚ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ ɡɚɳɢɳɟɧɧɨɝɨ ɜɨɥɶɬɦɟɬɪɚ (GRD), ɜɨɥɶɬɦɟɬɪ ɪɚɛɨɬɚɟɬ ɫ ɡɚɳɢɬɨɣ ɜɯɨɞɧɨɣ ɰɟɩɢ ɨɬ ɩɚ-
ɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɰɟɧɬɪɚɥɶɧɨɦ ɩɪɨɜɨɞɧɢɤɟ (Input) ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɛɭɮɟɪɧɵɣ 
ɩɨɜɬɨɪɢɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɧɭɬɪɟɧɧɢɣ ɷɤɪɚɧ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɜɜɟɪɯɭ ɧɚ ɪɢɫ. 3-9. Ɍɚɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɞɥɹ ɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.2.2. 

Measure Volts (ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ) 

ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ RANGE, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɩɪɟɞɟɥɚ ɢɥɢ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɩɪɟɞɟɥ). Ɍɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ 
(AUTO ɢɥɢ Fixed) ɭɤɚɡɵɜɚɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɤɥɚɜɢɲ. 

Range + ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɢ ɩɟɪɟɤɥɸɱɚɟɬ ɟɝɨ ɜɜɟɪɯ. 
[home] ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO) ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

ɜɵɛɨɪ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ Normal. 

Range – ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɢ ɩɟɪɟɤɥɸɱɚɟɬ ɟɝɨ ɜɧɢɡ. 
Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.1.2. 

Aperture Time (ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ) 

ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ SPEED, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ (ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɢɥɢ ɜɵɛɨɪ ɜɪɭɱɧɭɸ). Ɍɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ (AUTO ɢɥɢ Manual) 
ɭɤɚɡɵɜɚɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. 

Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɤɥɚɜɢɲ. 

Coarse Res ɍɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɦɟɧɶɲɚɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). 

[home] ɍɫɬɚɧɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ Normal ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO). 

Fine Res ɍɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɜɟɥɢɱɢɜɚɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.1.3. 

Filter (ɮɢɥɶɬɪ) 

ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ Filter ɦɨɠɧɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɢɥɢ ɨɬɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɮɢɥɶɬɪɚ. 

ȿɫɥɢ ɩɨɝɚɲɟɧ ɢɧɞɢɤɚɬɨɪ FILT, ɬɨ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ Filter ɨɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure 
Filter. ɇɚɠɚɬɢɟɦ ɈɄ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɹ 
ɮɢɥɶɬɪɚ; ɩɪɢ ɷɬɨɦ ɜɤɥɸɱɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT. 

ɂɡɦɟɪɹɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ 

ɂɡɦɟɪɹɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 60 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ȿɫɥɢ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT, ɬɨ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Filter ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɥɸɱɟɧɢɸ ɮɭɧɤɰɢɢ ɮɢɥɶɬɪɚ; 
ɩɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɢɧɞɢɤɚɬɨɪ FILT. 

Ɏɭɧɤɰɢɹ ɮɢɥɶɬɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɪɟɞɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɜɵɱɢɫɥɟɧɢɹ ɫɤɨɥɶɡɹɳɟɝɨ 
ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɢ ɬ.ɞ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɷɬɭ ɮɭɧɤɰɢɸ ɞɥɹ ɩɪɟɰɢɡɢɨɧɧɵɯ ɢ ɧɚɞɟɠɧɵɯ ɢɡ-
ɦɟɪɟɧɢɣ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 5.4. 

3.2.2 Ɂɚɳɢɬɚ ɜɯɨɞɧɨɣ ɰɟɩɢ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ 

Ɂɚɳɢɬɚ ɜɯɨɞɧɨɣ ɰɟɩɢ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ ɷɮɮɟɤɬɢɜɧɨ ɞɟɣɫɬɜɭɟɬ ɬɨɝɞɚ, ɤɨɝɞɚ ɢɡɦɟɪɹɟɦɵɣ ɢɫ-
ɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɢɦ ɜɵɯɨɞɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ ɢɥɥɸɫɬɪɢɪɭɟɬ ɪɢɫ. 3-10. Ʉɨɝɞɚ ɡɚɳɢɬɚ ɧɟ ɢɫɩɨɥɶ-
ɡɭɟɬɫɹ, ɜɧɭɬɪɟɧɧɢɣ ɷɤɪɚɧ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɧɚɯɨɞɢɬɫɹ ɩɪɢ ɩɨɬɟɧɰɢɚɥɟ Common; ɩɪɢ ɷɬɨɦ ɦɟɠɞɭ 
ɰɟɧɬɪɚɥɶɧɵɦ ɩɪɨɜɨɞɧɢɤɨɦ ɢ ɜɧɭɬɪɟɧɧɢɦ ɷɤɪɚɧɨɦ ɞɟɣɫɬɜɭɟɬ ɧɚɩɪɹɠɟɧɢɟ, ɪɚɜɧɨɟ ɢɡɦɟɪɹɟɦɨɦɭ ɧɚ-
ɩɪɹɠɟɧɢɸ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ɤɚɛɟɥɹ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɨɣ ɜɟɥɢɱɢɧɨɣ, ɩɨɷɬɨɦɭ ɢɡɦɟɪɹɟɬɫɹ ɧɚ-
ɩɪɹɠɟɧɢɟ, ɞɟɥɟɧɧɨɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ ɨɬɧɨɲɟɧɢɸ ɜɵɯɨɞɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɢɡɦɟ-
ɪɹɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɤ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɢɡɨɥɹɰɢɢ ɤɚɛɟɥɹ. ɉɪɢ ɨɱɟɧɶ ɜɵɫɨɤɨɦ ɜɵɯɨɞɧɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ 
ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɧɢɤɚɟɬ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɨɣ ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ 

 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ȿɦɤɨɫɬɶ ɤɚɛɟɥɹ 

  

 Ɋɢɫ. 3-10 Ɂɚɳɢɬɚ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ 
 
Ʉɪɨɦɟ ɬɨɝɨ, ɫɭɳɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɚɹ ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɢɦ ɷɤɪɚɧɨɦ ɢ ɰɟɧɬɪɚɥɶɧɵɦ ɩɪɨɜɨɞɧɢ-
ɤɨɦ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ, ɩɨɷɬɨɦɭ ɩɪɨɰɟɫɫ ɭɫɬɚɧɨɜɥɟɧɢɹ ɢɡɦɟɪɹɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɫ 
ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɷɬɨɣ ɟɦɤɨɫɬɶɸ ɢ ɜɯɨɞɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ. ȿɫɥɢ ɜɯɨɞɧɨɟ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɟ ɨɱɟɧɶ ɜɟɥɢɤɨ, ɬɨ ɩɪɨɰɟɫɫ ɭɫɬɚɧɨɜɥɟɧɢɹ ɦɨɠɟɬ ɡɚɧɹɬɶ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ. 

Ʉɨɝɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɚɳɢɬɚ ɜɯɨɞɧɨɣ ɰɟɩɢ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ, ɛɭɮɟɪɧɵɣ ɭɫɢɥɢɬɟɥɶ ɩɨɞɞɟɪɠɢ-
ɜɚɟɬ ɩɨɬɟɧɰɢɚɥ ɜɧɭɬɪɟɧɧɟɝɨ ɷɤɪɚɧɚ ɪɚɜɧɵɦ ɩɨɬɟɧɰɢɚɥɭ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɜɨɞɧɢɤɚ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ 
ɫɨɟɞɢɧɢɬɟɥɹ. ɉɨɷɬɨɦɭ ɡɞɟɫɶ ɧɟ ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɦɟɠɞɭ ɬɚɤɢɦɢ ɩɚɪɚɡɢɬɧɵɦɢ ɤɨɦɩɨɧɟɧ-
ɬɚɦɢ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɫɯɟɦɵ, ɤɚɤ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ɢ ɟɦɤɨɫɬɶ ɤɚɛɟɥɹ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɭɫɬɪɚɧɹ-
ɟɬɫɹ ɢɯ ɜɥɢɹɧɢɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɬɨ ɞɚɟɬ ɜɚɦ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɬɨɱɧɵɯ ɢ ɛɵɫɬɪɵɯ ɢɡɦɟɪɟɧɢɣ 
ɞɚɠɟ ɬɨɝɞɚ, ɤɨɝɞɚ ɢɫɬɨɱɧɢɤ ɢɡɦɟɪɹɟɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɢɦ ɜɵɯɨɞɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɇɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɩɪɢɫɨɟɞɢɧɹɣɬɟ ɜɵɜɨɞ Guard ɤ ɤɚɤɨɦɭ-ɥɢɛɨ ɜɵɯɨɞɭ, ɜɤɥɸɱɚɹ ɨɛɳɢɣ ɩɪɨɜɨɞ ɰɟɩɢ, ɤɥɟɦɦɭ 
ɡɚɡɟɦɥɟɧɢɹ ɲɚɫɫɢ ɢ ɥɸɛɨɣ ɞɪɭɝɨɣ ɜɵɜɨɞ Guard. Эɬɨ ɩɪɢɜɟɞɟɬ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɩɪɢɛɨɪɚ. 

ȼɵɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ȼɵɯɨɞɧɨɟ 
 ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

Ȼɭɮɟɪɧɵɣ ɭɫɢɥɢɬɟɥɶ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 61 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

3.3 ɂɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɉɪɢɛɨɪɵ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɩɨɞɞɟɪɠɢɜɚɸɬ ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɨ 1000 ɉɈɦ (ɫɩɪɚɜɨɱɧɨɟ ɡɧɚ-
ɱɟɧɢɟ). 

ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 

ɉɪɟɠɞɟ ɱɟɦ ɜɤɥɸɱɚɬɶ ɩɪɢɛɨɪ, ɩɪɢɫɨɟɞɢɧɢɬɟ ɤɚɛɟɥɶ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ, ɤɨɧɬɚɤɬɢɪɭɸɳɟɟ ɩɪɢ-
ɫɩɨɫɨɛɥɟɧɢɟ ɢ ɞɪɭɝɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɦɟɪɵ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɨɤɚ-
ɡɚɧɵ ɧɚ ɪɢɫ. 3-12 ÷ 3-15. 

Ɂɞɟɫɶ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: 

• Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ, 200 ȼ, 1,5 ɦ 

• Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ (ɟɫɥɢ ɧɭɠɧɨ) 

• ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ, 1000 ȼ, 1,2 ɦ, ɞɥɹ ɝɧɟɡɞɚ High 

• Ʉɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɫ ɩɪɨɭɲɢɧɨɣ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ, ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ 
ɝɧɟɡɞɚ Common ɫ ɤɥɟɦɦɨɣ ɡɚɡɟɦɥɟɧɢɹ ɲɚɫɫɢ 

• Ʉɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɵɦɢ ɜɢɥɤɚɦɢ ɧɚ ɨɛɨɢɯ ɤɨɧɰɚɯ, ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɝɧɟɡɞɚ High ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹ-
ɠɟɧɢɹ ɫ ɝɧɟɡɞɨɦ Common 

• ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɚɞɚɩɬɟɪ ɞɥɹ ɜɵɫɨɤɨɨɦɧɵɯ ɢɡɦɟɪɟɧɢɣ Keysight N1414A 

ȼɦɟɫɬɨ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɢ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɤɚɛɟɥɶ 
Keysight N1415A ɫ ɬɪɢɚɤɫɢɚɥɶɧɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɡɚɠɢɦɚɦɢ ɬɢɩɚ "ɤɪɨɤɨɞɢɥ" ɧɚ ɞɪɭ-
ɝɨɦ ɤɨɧɰɟ, 200 ȼ, 1,5 ɦ. 

        ɍɄȺɁȺɇɂȿ         

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ ɨɫɬɚɜɶɬɟ ɤɨɧɟɰ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɤɬɚ ɪɚɡɨɦɤɧɭɬɵɦ. 
 

ȼɵɩɭɫɤɚɸɬɫɹ ɬɚɤɠɟ ɫɥɟɞɭɸɳɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɞɥɹ ɜɵɫɨɤɨɨɦɧɵɯ ɢɡɦɟɪɟɧɢɣ. 

• Эɥɟɦɟɧɬ ɩɪɨɜɨɞɢɦɨɫɬɢ Keysight 16008B 

• Ɇɚɥɨɲɭɦɹɳɢɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ Keysight 16117B ɫ ɡɚɠɢɦɨɦ ɧɚ ɤɨɧɰɟ 

• Ɇɚɥɨɲɭɦɹɳɢɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ Keysight 16117ɋ ɫ ɫɨɟɞɢɧɢɬɟɥɟɦ ɧɚ ɤɨɧɰɟ, ɫ ɩɪɨɯɨɞɧɵɦɢ 
ɫɨɟɞɢɧɢɬɟɥɹɦɢ 

• Ʉɨɧɬɚɤɬɢɪɭɸɳɟɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɤɨɦɩɨɧɟɧɬɨɜ Keysight 16339A 

Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦ ɚɞɚɩɬɟɪ Keysight N1413A (ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɩɪɢɧɚɞɥɟɠ-
ɧɨɫɬɟɣ ɫɦ. ɧɚ ɪɢɫ. 3-11). ɉɪɢɫɨɟɞɢɧɢɬɟ ɤ ɩɪɢɛɨɪɭ ɚɞɚɩɬɟɪ N1413A, ɡɚɬɟɦ ɩɪɢɫɨɟɞɢɧɢɬɟ ɤ ɚɞɚɩɬɟɪɭ 
ɧɭɠɧɭɸ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ. Ɉɛɹɡɚɬɟɥɶɧɨ ɭɫɬɚɧɨɜɢɬɟ ɫɨɫɬɨɹɧɢɟ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɜɵɯɨɞɚ (Low) ɢɫ-
ɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɧɚ FLOATING. 

ȼɫɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɩɥɚɜɚɸɳɟɦ ɩɨɬɟɧɰɢɚɥɟ ɨɛɴɟɤɬɚ ɢɡɦɟ-
ɪɟɧɢɣ ɜ ɩɨɥɨɠɟɧɢɢ PULL ("ɨɬɬɹɧɭɬɶ") ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɚɞɚɩɬɟɪɚ N1413A.  ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɣ ɤɚɛɟɥɶ 16117B/C ɦɨɠɧɨ ɬɚɤɠɟ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɡɚɡɟɦɥɟɧɧɨɦ ɨɛɴɟɤɬɟ ɢɡɦɟɪɟ-
ɧɢɣ ɜ ɩɨɥɨɠɟɧɢɢ ɩɟɪɟɤɥɸɱɚɬɟɥɹ PUSH ("ɧɚɠɚɬɶ"). 
Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɢɦɟɧɟɧɢɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ Ɋɭɤɨɜɨɞɫɬɜɭ ɩɨ 
эɤɫɩɥɭɚɬɚɰɢɢ (Operation Manual) ɤɚɠɞɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ. 

        ɍɄȺɁȺɇɂȿ         

Ⱦɥɹ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɛɨɥɟɟ ± 21 ȼ ɧɟɨɛɯɨɞɢɦɨ ɫɨɟɞɢɧɢɬɶ ɫɨɟɞɢɧɢɬɟɥɶ Interlock ɫ ɰɟɩɶɸ ɛɥɨɤɢɪɨɜɤɢ (ɫɦ. ɩɨɞ-
ɪɚɡɞɟɥ 3.3.2). 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

ɒɭɩɜɶ ɪɫɣɬɩɠɟɣɨɣɭɷ ɛɟɛɪɭɠɫ N1413A/N1414A, ɝɬɭɛɝɷɭɠ ɠɞɩ ɝ ɬɩɠɟɣɨɣɭɠɦɺ ɪɫɣɜɩɫɛ Ƚ2985ɏ/Ƚ2987А. 
Ƚɬɭɛɝɦɺɤɭɠ ɛɟɛɪɭɠɫ ɬ ɮɬɣɦɣɠɧ, ɪɩɥɛ ɩɨ ɨɠ ɢɛɯɣɥɬɣɫɮɠɭɬɺ ɨɛ ɧɠɬɭɠ (ɢɛɢɩɫ < 1 ɧɧ). 

      ɉɊɂɆȿɑȺɇɂȿ        

• ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɞɚɩɬɟɪɚ N1413A/N1414A ɭɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪ Low Terminal State ɧɚ FLOATING. ɇɢɡɤɨ-
ɩɨɬɟɧɰɢɚɥɶɧɵɣ ɜɵɜɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɤɥɟɦɦɨɣ ɡɚɡɟɦɥɟɧɢɹ ɲɚɫɫɢ ɱɟɪɟɡ ɚɞɚɩɬɟɪ. 

• ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɞɚɩɬɟɪɚ N1413A/N1414A ɧɟ ɨɛɪɚɳɚɣɬɟ ɜɧɢɦɚɧɢɹ ɧɚ ɭɫɬɚɧɨɜɤɭ ɫɨɟɞɢɧɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ 
ɷɤɪɚɧɚ ɫɨɟɞɢɧɢɬɟɥɹ Voltmeter. Ɉɧ ɪɚɡɦɵɤɚɟɬɫɹ ɧɚ ɜɯɨɞɟ ɚɞɚɩɬɟɪɚ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 62 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

 

  
 
 

ɋɨɫɬɨɹɧɢɟ ɝɧɟɡɞɚ Low ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ: FLOATING 

 Ɋɢɫ. 3-11 ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ ɞɥɹ ɜɵɫɨɤɨɨɦɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɚɞɚɩɬɟɪɚ 
N1413A 

 

  

 Ɋɢɫ. 3-12 ɂɡɦɟɪɟɧɢɟ  ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɩɥɚɜɚɸɳɟɦ ɩɨɬɟɧɰɢɚɥɟ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ 

ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɜ ɩɨɥɨɠɟɧɢɢ PULL  
ɞɥɹ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɩɥɚɜɚɸɳɟɦ ɩɨɬɟɧɰɢɚɥɟ 
 

ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɜ ɩɨɥɨɠɟɧɢɢ PUSH  
ɞɥɹ ɡɚɡɟɦɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ 
 

 Ʉ ɫɨɟɞɢɧɢɬɟɥɸ  
 Interlock 

Ⱥɞɚɩɬɟɪ N1413A ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɚɞɚɩɬɟɪɚ:

ɉɨɥɨɠɟɧɢɟ PULL ɞɥɹ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɩɥɚɜɚɸɳɟɦ ɩɨɬɟɧɰɢɚɥɟ 
ɉɨɥɨɠɟɧɢɟ PUSH ɞɥɹ ɡɚɡɟɦɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ 

PULL = ɨɬɬɹɧɭɬɶ 
PUSH = ɧɚɠɚɬɶ 

ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ 

Эɤɪɚɧ Ɉɛɳɢɣ ɩɪɨɜɨɞ (Common) ɫɨɟɞɢɧɟɧ ɫ ɲɚɫɫɢ ɱɟɪɟɡ ɤɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɢ ɩɪɨɭɲɢɧɨɣ 

Эɤɪɚɧ 

ȼɯɨɞ 

ɋɨɫɬɨɹɧɢɟ ɝɧɟɡɞɚ Low ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ:  
ɋɋɈɆ 

 Ʉɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ  
 ɢ ɩɪɨɭɲɢɧɨɣ 

ȼɯɨɞ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 63 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

      ɉɊɂɆȿɑȺɇɂȿ        

ɇɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɵɣ ɜɵɜɨɞ Low ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ ɤ ɨɛɳɟɦɭ ɩɪɨɜɨɞɭ ɰɟɩɢ 
(Common) ɢɥɢ ɨɬɫɨɟɞɢɧɹɟɬɫɹ ɨɬ ɧɟɝɨ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 3-12. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ 
ɤ ɩɨɞɪɚɡɞɟɥɭ 3.3.1. 
 

  
 

 Ɋɢɫ. 3-13 ɂɡɦɟɪɟɧɢɟ  ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɩɥɚɜɚɸɳɟɦ ɩɨɬɟɧɰɢɚɥɟ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ  
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɚɞɚɩɬɟɪɚ N1414A 

 
ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɫ ɩɥɚɜɚɸɳɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɭɫɬɚɧɨɜɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɚɞɚɩɬɟɪɚ 
N1414A ɜ ɩɨɥɨɠɟɧɢɟ PULL. Ʉɪɨɦɟ ɬɨɝɨ, ɭɫɬɚɧɨɜɢɬɟ ɫɨɫɬɨɹɧɢɟ ɝɧɟɡɞɚ Low ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
FLOATING. 

ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ 

Эɤɪɚɧ 

Эɤɪɚɧ 

Ⱥɞɚɩɬɟɪ N1414A 

ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɚɞɚɩɬɟɪɚ:
ɩɨɥɨɠɟɧɢɟ PULL

Ɉɛɳɢɣ ɩɪɨɜɨɞ (Common) ɢ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɵɣ ɜɵɜɨɞ Low  
ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɲɚɫɫɢ ɱɟɪɟɡ ɚɞɚɩɬɟɪ N1414A 

ɋɨɫɬɨɹɧɢɟ ɝɧɟɡɞɚ Low ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ:  
FLOATING 
(ɨɞɧɚɤɨ ɨɧɨ ɫɨɟɞɢɧɟɧɨ ɫ ɲɚɫɫɢ ɱɟɪɟɡ ɚɞɚɩɬɟɪ N1414A) 



Ⱦɦɛɝɛ 3: Кɛɥ ɝɶɪɩɦɨɺɭɷ ɣɢɧɠɫɠɨɣɺ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 64 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

 

  

 Ɋɢɫ. 3-14 ɂɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɡɟɦɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ 

      ɉɊɂɆȿɑȺɇɂȿ        

ȼ ɫɯɟɦɟ ɫɨɟɞɢɧɟɧɢɣ, ɩɨɤɚɡɚɧɧɨɣ ɧɚ ɪɢɫ. 3-14, ɧɚ ɝɧɟɡɞɨ Common ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟ-
ɧɢɹ. Эɬɨ ɧɚɩɪɹɠɟɧɢɟ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ± 500 ȼ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɇɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɵɣ ɜɵɜɨɞ Low ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ ɤ ɨɛɳɟɦɭ ɩɪɨɜɨɞɭ ɰɟɩɢ 
(Common) ɢɥɢ ɨɬɫɨɟɞɢɧɹɟɬɫɹ ɨɬ ɧɟɝɨ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 3-14. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ 
ɤ ɩɨɞɪɚɡɞɟɥɭ 3.3.1. 
 

ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ 

Эɤɪɚɧ 

Эɤɪɚɧ 

Эɤɪɚɧ ɡɚɳɢɬɵ ɨɬ  
ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ 
 

Ɉɛɳɢɣ ɜɵɜɨɞ (Common) ɫɨɟɞɢɧɟɧ ɫ ɝɧɟɡɞɨɦ High ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɱɟɪɟɡ ɤɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɵɦɢ ɜɢɥɤɚɦɢ 

ɋɨɫɬɨɹɧɢɟ ɝɧɟɡɞɚ Low ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ:  
FLOATING 

 
Эɤɪɚɧ ɡɚɳɢɬɵ ɨɬ  
ɩɚɪɚɡɢɬɧɵɯ  
ɷɮɮɟɤɬɨɜ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 65 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

 

  

 Ɋɢɫ. 3-15 ɂɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɡɟɦɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ  
ɚɞɚɩɬɟɪɚ N1414A 

 
ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɡɟɦɥɟɧɧɨɝɨ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɭɫɬɚɧɨɜɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɚɞɚɩɬɟɪɚ 
N1414A ɜ ɩɨɥɨɠɟɧɢɟ PUSH. Ʉɪɨɦɟ ɬɨɝɨ, ɭɫɬɚɧɨɜɢɬɟ ɫɨɫɬɨɹɧɢɟ ɝɧɟɡɞɚ Low ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
FLOATING. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȼ ɫɯɟɦɟ ɫɨɟɞɢɧɟɧɢɣ, ɩɨɤɚɡɚɧɧɨɣ ɧɚ ɪɢɫ. 3-15, ɧɚ ɝɧɟɡɞɨ Common ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟ-
ɧɢɹ. Эɬɨ ɧɚɩɪɹɠɟɧɢɟ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ± 500 ȼ. 

ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɩɪɨɰɟɞɭɪɚ 

ȼɵ ɦɨɠɟɬɟ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɤɚɤ ɨɩɢɫɚɧɨ ɧɢɠɟ. 

1. ɍɫɬɚɧɨɜɢɬɟ ɪɟɠɢɦ ɜɵɱɢɫɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (Vs/Im ɢɥɢ Vm/Im) – ɫɦ. ɩɨɞɪɚɡɞɟɥ 3.3.1. 

2. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ View ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Meter View, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɞɢɫɩɥɟɣ ɜ ɪɟ-
ɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter. 

3. ɇɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ OHMS (R), ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ. 

4. ɍɫɬɚɧɨɜɢɬɟ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɢ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 3.3.1). 

ȿɫɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɟɠɢɦ Auto V Control, ɭɫɬɚɧɨɜɢɬɟ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. Ⱦɥɹ ɭɫɬɚ-
ɧɨɜɤɢ ɧɭɠɧɨɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɩɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟɣ RANGE ɢ ɧɚɜɢɝɚɰɢɨɧ-
ɧɵɦɢ ɤɥɚɜɢɲɚɦɢ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.3.1. 

5. ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɧɚɜɢɝɚɰɢɨɧɧɵɦɢ ɤɥɚɜɢɲɚɦɢ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟɣ SPEED, ɱɬɨɛɵ ɭɫɬɚ-
ɧɨɜɢɬɶ ɧɭɠɧɭɸ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚ-
ɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.3.1. 

5. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Filter, ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure Filter. ɍɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪɵ 
ɮɢɥɶɬɪɚ ɜ ɷɬɨɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 
3.3.1. 

7. ɉɪɢɫɨɟɞɢɧɢɬɟ ɨɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ (ɪɟɡɢɫɬɨɪ). ɋɦ. ɪɢɫ. 3-11 ÷ 3-15. 

ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ 

ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɚɞɚɩɬɟɪɚ:
ɩɨɥɨɠɟɧɢɟ PUSH

Эɤɪɚɧ ɡɚɳɢɬɵ ɨɬ  
ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ 

 

Эɤɪɚɧ ɡɚɳɢɬɵ ɨɬ 
ɩɚɪɚɡɢɬɧɵɯ  
ɷɮɮɟɤɬɨɜ 

 

Эɤɪɚɧ 

Эɤɪɚɧ 

Ⱥɞɚɩɬɟɪ N1414A 

ɋɨɫɬɨɹɧɢɟ ɝɧɟɡɞɚ Low ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ:  
FLOATING 

Ɉɛɳɢɣ ɜɵɜɨɞ (Common) ɫɨɟɞɢɧɟɧ ɫ ɝɧɟɡɞɨɦ High  
ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɱɟɪɟɡ ɚɞɚɩɬɟɪ N1414A 



Ⱦɦɛɝɛ 3: Кɛɥ ɝɶɪɩɦɨɺɭɷ ɣɢɧɠɫɠɨɣɺ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 66 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

8. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ On/Off ɜɵɤɥɸɱɚɬɟɥɹ Ammeter, ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ ɚɦɩɟɪɦɟɬɪ. Ɍɟɩɟɪɶ ɷɬɚ ɤɧɨɩɤɚ ɩɨɞ-
ɫɜɟɱɢɜɚɟɬɫɹ ɡɟɥɟɧɵɦ. 

9. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ On/Off ɜɵɤɥɸɱɚɬɟɥɹ Voltage Source, ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟ-
ɧɢɹ. Ɍɟɩɟɪɶ ɷɬɚ ɤɧɨɩɤɚ ɩɨɞɫɜɟɱɢɜɚɟɬɫɹ ɡɟɥɟɧɵɦ ɢ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚ-
ɩɪɹɠɟɧɢɹ. 

10. Ɂɚɩɭɫɬɢɬɟ ɢɡɦɟɪɟɧɢɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Single, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Run/Stop, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɩɨɜɬɨɪɹɸɳɢɟɫɹ (ɩɟɪɢɨɞɢɱɟɫɤɢɟ) ɢɡɦɟɪɟɧɢɹ ɧɚ-
ɩɪɹɠɟɧɢɹ. Ɇɢɧɢɦɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɫɨɫɬɚɜɥɹɟɬ 10 ɦɫ. 

11. ɑɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ On/Off ɜɵɤɥɸɱɚɬɟɥɹ Voltage 
Source. ɉɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɩɨɞɫɜɟɬɤɚ ɷɬɨɣ ɤɧɨɩɤɢ. 

12. ɑɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɚɦɩɟɪɦɟɬɪ, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ On/Off ɜɵɤɥɸɱɚɬɟɥɹ Ammeter. ɉɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɩɨɞ-
ɫɜɟɬɤɚ ɷɬɨɣ ɤɧɨɩɤɢ. 

      ɉɊɂɆȿɑȺɇɂȿ        

• ɑɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ ɫɨ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɨɣ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ 
ɜɵɜɨɞɚ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ" ɜ ɩɨɞɪɚɡɞɟɥɟ 3.3.3. 

• ɑɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ ɫ ɪɚɡɜɟɪɬɤɨɣ ɩɨ ɫɩɢɫɤɭ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɜɵɜɨ-
ɞɚ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ" ɜ ɩɨɞɪɚɡɞɟɥɟ 3.3.3. 

• ɑɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɟ ɫ ɜɵɜɨɞɨɦ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɍɫɬɚɧɨɜɤɚ 
ɩɚɪɚɦɟɬɪɨɜ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ" ɜ ɩɨɞɪɚɡɞɟɥɟ 3.3.3. 

3.3.1 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ȼ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟ ɤɪɚɬɤɨ ɨɩɢɫɚɧɨ, ɤɚɤ ɭɫɬɚɧɨɜɢɬɶ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɬɨɱɧɵɯ ɢ ɧɚɞɟɠɧɵɯ ɢɡ-
ɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

Ɋɟɠɢɦ ɜɵɱɢɫɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɨɞɧɨɣ ɢɡ ɮɨɪɦɭɥ: 

 R = Vs/Im ɢɥɢ R = Vm/Im 

Ɂɞɟɫɶ:  Vs – ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
   Vm – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 
   Im – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ 

Ɋɟɠɢɦ ɜɵɱɢɫɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɨɠɧɨ ɡɚɞɚɬɶ ɧɚɠɚɬɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ System Menu > 
Config > Measure > Ohms > V Select Source ɢɥɢ V Select Measure. 

Source Эɬɨɬ ɪɟɠɢɦ ɞɟɣɫɬɜɭɟɬ, ɤɨɝɞɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ "V Select Source". 
Ɂɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ R = Vs/Im. 

Measure Эɬɨɬ ɪɟɠɢɦ ɞɟɣɫɬɜɭɟɬ, ɤɨɝɞɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ "V Select Measure". 
Ɂɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ R = Vm/Im. ɑɬɨɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɷɬɨɬ ɪɟɠɢɦ, ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (Measure Volts). 

Ɋɟɠɢɦ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ (V Control Mode) 

Ɋɟɠɢɦ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ (Auto ɢɥɢ Manual) ɨɩɪɟɞɟɥɹɟɬ ɯɚɪɚɤɬɟɪ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
Эɬɨɬ ɪɟɠɢɦ ɦɨɠɧɨ ɡɚɞɚɬɶ ɧɚɠɚɬɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ System Menu > Config > Measure > 
Ohms > V Control Auto ɢɥɢ V Control Manual. 

Auto  Эɬɨɬ ɪɟɠɢɦ ɞɟɣɫɬɜɭɟɬ, ɤɨɝɞɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ "V Control Auto". ɍɫ-
ɬɚɧɨɜɢɬɟ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (Measure Ohms). ɉɪɟɞɟɥɵ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 
ɢ ɧɚɩɪɹɠɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜ-
ɥɢɜɚɸɬɫɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥɢɰɟ 3-3 ɧɚ ɫɬɪ. 68. 

Manual Эɬɨɬ ɪɟɠɢɦ ɞɟɣɫɬɜɭɟɬ, ɤɨɝɞɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ "V Control Manual". 
ɍɫɬɚɧɨɜɢɬɟ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ (Measure Amps), ɞɢɚɩɚɡɨɧ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
(Spot Source Range) ɢ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (Voltage Source), ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɢɡɦɟ-
ɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 67 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

   Эɬɢ ɩɨɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɦɟɸɬɫɹ ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter ɢ ɧɚ ɫɭɛɩɚɧɟɥɢ 
ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɚɹ ɜɵɜɨɞɢɬɫɹ ɧɚ ɷɤɪɚɧ ɧɚɠɚɬɢɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶ-
ɧɨɣ ɤɥɚɜɢɲɢ Hide XXX. ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɧɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚ-
ɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ Source ɢ ɭɫɬɚɧɨɜɢɬɟ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɨɥɟ Voltage Source ɫ ɩɨɦɨ-
ɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢ/ɢɥɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɢ. ɑɬɨɛɵ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɷɬɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ, ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɧɚɠɚɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ 
ɤɥɚɜɢɲɭ More… 1 of 3 ɢɥɢ More… 2 of 3. 

ɋɨɫɬɨɹɧɢɟ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɝɧɟɡɞɚ (Low Terminal State) 

ɇɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɟ ɝɧɟɡɞɨ (Low) ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɫɨɟɞɢɧɹɟɬɫɹ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ ɫ ɨɛɳɢɦ ɩɪɨ-
ɜɨɞɨɦ ɰɟɩɢ (Common) ɢɥɢ ɨɬɫɨɟɞɢɧɹɟɬɫɹ ɨɬ ɧɟɝɨ. ɑɬɨɛɵ ɪɟɚɥɢɡɨɜɚɬɶ ɷɬɨ ɜɧɭɬɪɟɧɧɟɟ ɫɨɟɞɢɧɟɧɢɟ, 
ɨɬɤɪɨɣɬɟ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Output Connection ɧɚɠɚɬɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ System Menu > Config 
> Source > Connection ɢ ɭɫɬɚɧɨɜɢɬɟ ɧɚɞɥɟɠɚɳɢɦ ɨɛɪɚɡɨɦ ɩɨɥɟ Low Terminal State. 

ȼɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɭɫɬɚɧɨɜɤɢ: 

CCOM ɇɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɟ ɝɧɟɡɞɨ ɫɨɟɞɢɧɟɧɨ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ ɫ ɨɛɳɢɦ ɩɪɨɜɨɞɨɦ ɰɟɩɢ. ɉɪɢ 
ɷɬɨɦ ɩɨɝɚɲɟɧ ɢɧɞɢɤɚɬɨɪ ɩɥɚɜɚɸɳɟɝɨ ɫɨɫɬɨɹɧɢɹ. 

FLOATING ɇɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɟ ɝɧɟɡɞɨ ɨɬɫɨɟɞɢɧɟɧɨ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ ɨɬ ɨɛɳɟɝɨ ɩɪɨɜɨ-
ɞɚ ɰɟɩɢ. ɋɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ ɩɥɚɜɚɸɳɟɝɨ ɫɨɫɬɨɹɧɢɹ. 

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɩɨɞɚɱɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɧɟɡɞɨ Common. 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ, ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɟɣ ɢ/ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ 
ɪɭɱɤɨɣ. ɇɚɠɦɢɬɟ ɈɄ, ɱɬɨɛɵ ɩɪɢɦɟɧɢɬɶ ɜɵɛɪɚɧɧɭɸ ɜɚɦɢ ɭɫɬɚɧɨɜɤɭ ɢ ɡɚɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.3.3. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɵɣ ɜɵɯɨɞ ɭɫɬɚɧɨɜɥɟɧ ɜ ɫɨɫɬɨɹɧɢɟ ɫ ɩɥɚɜɚɸɳɢɦ ɩɨɬɟɧɰɢɚɥɨɦ (FLOATING), 
ɩɨɬɟɧɰɢɚɥ ɝɧɟɡɞ High ɢ Low ɧɟ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ± 1050 ȼ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɡɟɦɥɟɧɧɨɝɨ ɲɚɫɫɢ. ȼɵɯɨɞɧɨɟ ɧɚɩɪɹ-
ɠɟɧɢɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɞɨ ± 1050 ȼ ɞɚɠɟ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɫɨɟɞɢɧɟɧɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɢɛɨɪɚ ɫ ɜɧɟɲɧɢɦ ɢɫɬɨɱɧɢɤɨɦ ɧɚɩɪɹɠɟɧɢɹ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ʉɨɝɞɚ ɝɧɟɡɞɚ Low ɢ Common ɧɚɯɨɞɹɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɫ ɩɥɚɜɚɸɳɢɦ ɩɨɬɟɧɰɢɚɥɨɦ, ɩɨɬɟɧɰɢɚɥ ɝɧɟɡɞɚ Common ɞɨɥ-
ɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɦɟɠɞɭ ɩɨɬɟɧɰɢɚɥɨɦ Low ɢ ɩɨɬɟɧɰɢɚɥɨɦ High, ɧɟ ɩɪɟɜɵɲɚɹ ɩɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɹ ± 500 ȼ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɡɚɡɟɦɥɟɧɧɨɝɨ ɲɚɫɫɢ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ʉɨɝɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɚɞɚɩɬɟɪ Keysight N1413A ɢɥɢ N1414A, ɝɧɟɡɞɨ Low ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɲɚɫ-
ɫɢ ɱɟɪɟɡ ɚɞɚɩɬɟɪ. ɉɨɷɬɨɦɭ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɚɞɚɩɬɟɪɚ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɩɥɚɜɚɸɳɟɟ (FLOATING) ɫɨɫɬɨɹɧɢɟ 
ɝɧɟɡɞɚ Low. 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (Measure Ohms) 

ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ RANGE, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ 
(AUTO ɢɥɢ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ). Ɍɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ ɢɧɞɢɰɢɪɭɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɤɥɚɜɢɲ. 

Range + ɍɫɬɚɧɨɜɤɚ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɢ ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟ-
ɧɢɣ ɜɜɟɪɯ. 

[home] ɍɫɬɚɧɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO) ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ Normal. 

Range – ɍɫɬɚɧɨɜɤɚ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɢ ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟ-
ɧɢɣ ɜɧɢɡ. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.1.2. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 68 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɚɛɥɢɰɚ 3-3 ɉɪɟɞɟɥɵ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɢɡɦɟɪɹɟɦɵɟ ɡɧɚɱɟɧɢɹ ɢ ɪɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ ɜ 
ɪɟɠɢɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ (Auto V Control) 

ɉɪɟɞɟɥ  
ɢɡɦɟɪɟɧɢɣ  

ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɂɫɩɨɥɶɡɭɟɦɵɣ  
ɩɪɟɞɟɥ  

ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ 

ɍɫɬɚɧɨɜɤɚ  
ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɢɫɬɨɱɧɢɤɚ 

ɂɡɦɟɪɹɟɦɨɟ  
ɡɧɚɱɟɧɢɟ 

Ɋɚɡɪɟɲɟɧɢɟ 
ɢɧɞɢɤɚɰɢɢ 

1 ɆɈɦ 200 ɦɤȺ 100 ɤɈɦ ≤ |R| 1 Ɉɦ 

10 ɆɈɦ 20 ɦɤȺ 1 ɆɈɦ ≤ |R| 10 Ɉɦ 

100 ɆɈɦ 2 ɦɤȺ 10 ɆɈɦ ≤ |R| 100 Ɉɦ 

1 ȽɈɦ 200 ɧȺ 100 ɆɈɦ ≤ |R| 1 ɤɈɦ 

10 ȽɈɦ 20 ɧȺ 1 ȽɈɦ ≤ |R| 10 ɤɈɦ 

100 ȽɈɦ 2 ɧȺ 

20 ȼ 

10 ȽɈɦ ≤ |R| 100 ɤɈɦ 

1 ɌɈɦ 2 ɧȺ 100 ȽɈɦ ≤ |R| 1 ɆɈɦ 

10 ɌɈɦ 200 ɩȺ 1 ɌɈɦ ≤ |R| 10 ɆɈɦ 

100 ɌɈɦ 20 ɩȺ 10 ɌɈɦ ≤ |R| 100 ɆɈɦ 

1 ɉɈɦ 2 ɩȺ 

200 ȼ 

100 ɌɈɦ ≤ |R| 1 ȽɈɦ 

 

Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ (Aperture Time) 

ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ SPEED, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ (ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɢɥɢ ɜɵɛɨɪ ɜɪɭɱɧɭɸ). Ɍɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ (AUTO ɢɥɢ Manual) 
ɭɤɚɡɵɜɚɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. 

Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɤɥɚɜɢɲ. 

Coarse Res ɍɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɦɟɧɶɲɚɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). 

[home] ɍɫɬɚɧɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ Normal ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO). 

Fine Res ɍɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɜɟɥɢɱɢɜɚɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.1.3. 

Ɏɢɥɶɬɪ (Filter) 

ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ Filter ɦɨɠɧɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɢɥɢ ɨɬɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɮɢɥɶɬɪɚ. 

ȿɫɥɢ ɩɨɝɚɲɟɧ ɢɧɞɢɤɚɬɨɪ FILT, ɬɨ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ Filter ɨɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure 
Filter. ɇɚɠɚɬɢɟɦ ɈɄ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɹ 
ɮɢɥɶɬɪɚ; ɩɪɢ ɷɬɨɦ ɜɤɥɸɱɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT. 

ȿɫɥɢ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT, ɬɨ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Filter ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɥɸɱɟɧɢɸ ɮɭɧɤɰɢɢ ɮɢɥɶɬɪɚ; 
ɩɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɢɧɞɢɤɚɬɨɪ FILT. 

Ɏɭɧɤɰɢɹ ɮɢɥɶɬɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɪɟɞɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɜɵɱɢɫɥɟɧɢɹ ɫɤɨɥɶɡɹɳɟɝɨ 
ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɢ ɬ.ɞ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɷɬɭ ɮɭɧɤɰɢɸ ɞɥɹ ɩɪɟɰɢɡɢɨɧɧɵɯ ɢ ɧɚɞɟɠɧɵɯ ɢɡ-
ɦɟɪɟɧɢɣ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 5.4. 

3.3.2 Ȼɥɨɤɢɪɨɜɤɚ 

Ɏɭɧɤɰɢɹ ɛɥɨɤɢɪɨɜɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɩɪɢ ɩɪɢɤɨɫɧɨɜɟɧɢɢ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɜɵɜɨɞɚɦ. Ʉɨɝɞɚ ɪɚɡɨɦɤɧɭɬ ɤɨɧɬɚɤɬɧɵɣ ɜɵ-
ɜɨɞ ɛɥɨɤɢɪɨɜɤɢ (Interlock) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ, ɢɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɦɨɠɟɬ ɩɨɞɚɜɚɬɶ ɧɚɩɪɹɠɟɧɢɟ 
ɛɨɥɟɟ ± 21 ȼ. 

ɑɬɨɛɵ ɫɧɹɬɶ ɷɬɨ ɨɝɪɚɧɢɱɟɧɢɟ ɩɪɢ ɜɵɜɨɞɟ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɫɨɟɞɢɧɢɬɶ ɤɨɧɬɚɤɬ-
ɧɵɣ ɜɵɜɨɞ ɛɥɨɤɢɪɨɜɤɢ ɤ ɰɟɩɢ ɛɥɨɤɢɪɨɜɤɢ, ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ ɜ ɤɨɧɬɚɤɬɢɪɭɸɳɟɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɢ ɢɥɢ ɜ 
ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɢɧɬɟɪɮɟɣɫɟ. ȿɫɥɢ ɰɟɩɶ ɛɥɨɤɢɪɨɜɤɢ ɧɟ ɫɦɨɧɬɢɪɨɜɚɧɚ, ɧɟɨɛɯɨɞɢɦɨ ɫɦɨɧɬɢɪɨɜɚɬɶ ɟɟ. 
Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɰɟɩɢ ɛɥɨɤɢɪɨɜɤɢ ɢ ɟɟ ɦɨɧɬɚɠɟ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 2.5. 

ȿɫɥɢ ɪɚɡɦɵɤɚɟɬɫɹ ɰɟɩɶ ɛɥɨɤɢɪɨɜɤɢ ɜɨ ɜɪɟɦɹ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɛɨɥɟɟ ± 21 ȼ, ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɧɟɦɟɞɥɟɧɧɨ ɨɛɧɭɥɹɟɬɫɹ ɢ ɪɚɡɦɵɤɚɟɬɫɹ ɜɵɯɨɞɧɨɟ ɪɟɥɟ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 69 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

3.3.3 ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ 

ɉɪɢɛɨɪɵ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɩɨɞɞɟɪɠɢɜɚɸɬ ɮɭɧɤɰɢɸ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɬɨɪɨɝɨ 
ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 3-4. 

Ɍɚɛɥɢɰɚ 3-4 Ⱦɢɚɩɚɡɨɧ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɜɵɯɨɞɧɵɟ ɡɧɚɱɟɧɢɹ, ɪɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ  
ɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ 

Ⱦɢɚɩɚɡɨɧ  
ɜɵɯɨɞɚ 

Ɂɧɚɱɟɧɢɹ  
ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

Ɋɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ 

20 ȼ 0 ≤ |V| ≤ 21 ȼ 700 ɦɤȼ ± 20 ɦȺ 

+1000 ȼ 0 ≤ V ≤ 1050 ȼ 35 ɦȼ ± 1 ɦȺ 

–1000 ȼ –1050 ȼ ≤ V ≤ 0   

 

  

 Ɋɢɫ. 3-16 ɍɩɪɨɳɟɧɧɚɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɪɨɰɟɞɭɪɚ № 1 

ȼɵ ɦɨɠɟɬɟ ɩɨɞɚɜɚɬɶ ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ View ɢ ɜɵɛɟɪɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Meter View, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɞɢɫ-
ɩɥɟɣ ɜ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter. 

2 ȼ ɩɨɥɟ Spot Source Range ɭɫɬɚɧɨɜɢɬɟ ɞɢɚɩɚɡɨɧ ɜɵɯɨɞɚ, ɤɨɬɨɪɵɣ ɜɵ ɯɨɬɢɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ. Ɂɚ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "Ⱦɢɚɩɚɡɨɧ ɜɵɯɨɞɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ" ɧɚ ɫɬɪ. 70. 

3. ɇɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ More… 1 of 3, More… 2 of 3 ɢ Source, ɱɬɨɛɵ ɩɟɪɟɦɟɫɬɢɬɶ ɭɤɚ-
ɡɚɬɟɥɶ ɩɨɥɹ ɧɚ ɩɨɥɟ Voltage Source. 

4. ɍɫɬɚɧɨɜɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɨɥɟ Voltage Source. Ɂɚɬɟɦ ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɩɨɜɨ-
ɪɨɬɧɨɣ ɪɭɱɤɨɣ ɢ/ɢɥɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɟɣ. 

5. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ On/Off ɜɵɤɥɸɱɚɬɟɥɹ Voltage Source, ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟ-
ɧɢɹ. Ɍɟɩɟɪɶ ɷɬɚ ɤɧɨɩɤɚ ɩɨɞɫɜɟɱɢɜɚɟɬɫɹ ɡɟɥɟɧɵɦ ɢ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚ-
ɩɪɹɠɟɧɢɹ. 

6. ɑɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ On/Off ɜɵɤɥɸɱɚɬɟɥɹ Voltage 
Source. ɉɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɩɨɞɫɜɟɬɤɚ ɷɬɨɣ ɤɧɨɩɤɢ. 

ɉɪɨɰɟɞɭɪɚ № 2 

ȼɵ ɦɨɠɟɬɟ ɩɨɞɚɜɚɬɶ ɧɚɩɪɹɠɟɧɢɟ ɫ ɪɚɡɜɟɪɬɤɨɣ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ View ɢ ɜɵɛɟɪɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Meter View, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɞɢɫ-
ɩɥɟɣ ɜ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter. 

2. ȼɵɩɨɥɧɢɬɟ ɨɩɢɫɚɧɧɭɸ ɜɵɲɟ ɩɪɨɰɟɞɭɪɭ № 1, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɞɨ ɧɚɱɚɥɚ ɜɵɜɨɞɚ ɪɚɡ-
ɜɟɪɬɤɢ. 

3. ɍɫɬɚɧɨɜɢɬɟ ɜɵɯɨɞ ɪɚɡɜɟɪɬɤɢ ɧɚɩɪɹɠɟɧɢɹ. 

• Ⱦɥɹ ɜɵɜɨɞɚ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɜɵɜɨɞɚ 
ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ" ɧɚ ɫɬɪ. 71. 

• Ⱦɥɹ ɜɵɜɨɞɚ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɜɵɜɨɞɚ ɪɚɡ-
ɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ" ɧɚ ɫɬɪ. 71. 

4. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ On/Off ɜɵɤɥɸɱɚɬɟɥɹ Voltage Source, ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟ-
ɧɢɹ. Ɍɟɩɟɪɶ ɷɬɚ ɤɧɨɩɤɚ ɩɨɞɫɜɟɱɢɜɚɟɬɫɹ ɡɟɥɟɧɵɦ ɢ ɧɚɱɢɧɚɟɬɫɹ ɜɵɜɨɞ ɧɚɩɪɹɠɟɧɢɹ, ɡɚɞɚɧɧɨɝɨ ɜ ɩɨ-
ɥɟ Voltage Source. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 70 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

5. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Single. ɉɪɨɢɡɜɨɞɢɬɫɹ ɜɵɜɨɞ ɡɚɞɚɧɧɨɣ ɪɚɡɜɟɪɬɤɢ ɧɚɩɪɹɠɟɧɢɹ. 

6. ɑɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ On/Off ɜɵɤɥɸɱɚɬɟɥɹ Voltage 
Source. ɉɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɩɨɞɫɜɟɬɤɚ ɷɬɨɣ ɤɧɨɩɤɢ. 

ɉɪɨɰɟɞɭɪɚ № 3 

ȼɵ ɦɨɠɟɬɟ ɩɨɞɚɜɚɬɶ ɫɢɝɧɚɥ ɧɚɩɪɹɠɟɧɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ, ɤɚɤ ɨɩɢɫɚɧɨ ɧɢɠɟ. 

1. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ View ɢ ɜɵɛɟɪɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Meter View, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɞɢɫ-
ɩɥɟɣ ɜ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter. 

2. ȼɵɩɨɥɧɢɬɟ ɨɩɢɫɚɧɧɭɸ ɜɵɲɟ ɩɪɨɰɟɞɭɪɭ № 1, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɞɨ ɧɚɱɚɥɚ ɜɵɜɨɞɚ ɫɢɝ-
ɧɚɥɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. 

3. ɍɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪɵ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɍɫɬɚɧɨɜɤɚ ɩɚ-
ɪɚɦɟɬɪɨɜ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ" ɧɚ ɫɬɪ. 73. 

4. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ On/Off ɜɵɤɥɸɱɚɬɟɥɹ Voltage Source, ɱɬɨɛɵ ɜɤɥɸɱɢɬɶ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟ-
ɧɢɹ. Ɍɟɩɟɪɶ ɷɬɚ ɤɧɨɩɤɚ ɩɨɞɫɜɟɱɢɜɚɟɬɫɹ ɡɟɥɟɧɵɦ ɢ ɧɚɱɢɧɚɟɬɫɹ ɜɵɜɨɞ ɧɚɩɪɹɠɟɧɢɹ, ɡɚɞɚɧɧɨɝɨ ɜ ɩɨ-
ɥɟ Voltage Source. 

5. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Single. ɉɪɨɢɡɜɨɞɢɬɫɹ ɜɵɜɨɞ ɡɚɞɚɧɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɣ 
ɮɨɪɦɵ. 

6. ɑɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ On/Off ɜɵɤɥɸɱɚɬɟɥɹ Voltage 
Source. ɉɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɩɨɞɫɜɟɬɤɚ ɷɬɨɣ ɤɧɨɩɤɢ. 

ɉɥɚɜɚɸɳɟɟ ɫɨɫɬɨɹɧɢɟ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɝɧɟɡɞɚ (Low)  

ɇɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɟ ɝɧɟɡɞɨ (Low) ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɭɦɨɥɱɚɧɢɸ ɫɨɟɞɢɧɟɧɨ ɫ ɨɛɳɢɦ ɩɪɨɜɨɞɨɦ 
(Common). Ɉɞɧɚɤɨ ɟɝɨ ɦɨɠɧɨ ɨɬɫɨɟɞɢɧɢɬɶ ɨɬ ɨɛɳɟɝɨ ɩɪɨɜɨɞɚ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɨɟɞɢɧɟɧɢɹ ɫ ɩɥɚɜɚɸ-
ɳɢɦ ɩɨɬɟɧɰɢɚɥɨɦ. 

ɑɬɨɛɵ ɡɚɞɚɬɶ ɫɨɫɬɨɹɧɢɟ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɝɧɟɡɞɚ, ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɭɸ ɩɪɨɰɟɞɭɪɭ. Эɬɚ ɭɫɬɚ-
ɧɨɜɤɚ ɧɟ ɫɨɯɪɚɧɹɟɬɫɹ ɩɪɢ ɜɵɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ. ȼɵɤɥɸɱɟɧɢɟ ɩɪɢɛɨɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɨɫɬɨɹɧɢɟ ɧɢɡ-
ɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɝɧɟɡɞɚ ɧɚ ɋɋɈɆ. Эɬɭ ɩɪɨɰɟɞɭɪɭ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɜɵɤɥɸɱɟɧ 
ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. 

1. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > Config > Source > Connection. Ɍɟɦ ɫɚɦɵɦ ɨɬ-
ɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Output Connection. 

2. ɍɫɬɚɧɨɜɢɬɟ ɜ ɷɬɨɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɫɨɫɬɨɹɧɢɟ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɝɧɟɡɞɚ (Low Terminal State). 
Ⱦɨɥɠɧɨ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ FLOATING ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɥɚɜɚɸɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɢɥɢ ɋɋɈɆ ɞɥɹ ɫɨ-
ɟɞɢɧɟɧɢɹ ɫ ɨɛɳɢɦ ɩɪɨɜɨɞɨɦ ɰɟɩɢ. 

3. ɇɚɠɦɢɬɟ ɈɄ. 

 ɉɪɢ ɭɫɬɚɧɨɜɤɟ FLOATING ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ ɩɥɚɜɚɸɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɨɛɥɚɫɬɢ ɢɧɞɢɤɚ-
ɰɢɢ ɫɨɫɬɨɹɧɢɹ. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɵɣ ɜɵɯɨɞ ɭɫɬɚɧɨɜɥɟɧ ɜ ɫɨɫɬɨɹɧɢɟ ɫ ɩɥɚɜɚɸɳɢɦ ɩɨɬɟɧɰɢɚɥɨɦ (FLOATING), 
ɩɨɬɟɧɰɢɚɥ ɝɧɟɡɞ High ɢ Low ɧɟ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ± 1050 ȼ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɡɟɦɥɟɧɧɨɝɨ ɲɚɫɫɢ. ȼɵɯɨɞɧɨɟ ɧɚɩɪɹ-
ɠɟɧɢɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɞɨ ± 1050 ȼ ɞɚɠɟ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɫɨɟɞɢɧɟɧɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɢɛɨɪɚ ɫ ɜɧɟɲɧɢɦ ɢɫɬɨɱɧɢɤɨɦ ɧɚɩɪɹɠɟɧɢɹ. 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɇɟ ɩɨɞɚɜɚɣɬɟ ɬɨɤ ɧɚ ɤɥɟɦɦɭ ɡɚɡɟɦɥɟɧɢɹ ɲɚɫɫɢ. Эɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɩɪɢɛɨɪɚ. 

Ⱦɢɚɩɚɡɨɧ ɜɵɯɨɞɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɢɦɟɟɬ ɬɪɢ ɞɢɚɩɚɡɨɧɚ ɜɵɯɨɞɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 20 ȼ, +1000 ȼ ɢ  
–1000 ȼ. ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɞɢɚɩɚɡɨɧ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɧɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ 
20 V, +1000 V ɢɥɢ –1000 V, ɞɨɫɬɭɩɧɭɸ, ɤɨɝɞɚ ɩɨɥɟ Spot Source Range ɭɫɬɚɧɨɜɥɟɧɨ ɜ ɫɨɫɬɨɹɧɢɟ EDIT. 
Эɬɨ ɩɨɥɟ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɭɛɩɚɧɟɥɢ ɭɫɬɚɧɨɜɤɢ ɞɢɚɩɚɡɨɧɚ ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter. 

ɑɬɨɛɵ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɷɬɭ ɫɭɛɩɚɧɟɥɶ, ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɧɚɠɚɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚ-
ɜɢɲɭ More… 1 of 3 ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ Hide Hist., Hide Roll ɢɥɢ Hide Trigger. 



Ⱦɦɛɝɛ 3: Кɛɥ ɝɶɪɩɦɨɺɭɷ ɣɢɧɠɫɠɨɣɺ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 71 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɜɵɜɨɞɚ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ 

ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɜɵɜɨɞɚ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ: 

• Ʌɢɧɟɣɧɚɹ ɨɞɧɨɬɚɤɬɧɚɹ ɪɚɡɜɟɪɬɤɚ 

 ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɫɨ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɨɣ ɫɬɭɩɟɧɹɦɢ ɫ ɧɚɱɚɥɚ ɞɨ ɤɨɧɰɚ. 
Эɬɨɬ ɜɢɞ ɪɚɡɜɟɪɬɤɢ ɞɨɫɬɭɩɟɧ, ɤɨɝɞɚ ɮɭɧɤɰɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (VS Function) ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ 
LINEAR SINGLE. 

• Ʌɢɧɟɣɧɚɹ ɞɜɭɯɬɚɤɬɧɚɹ ɪɚɡɜɟɪɬɤɚ 

ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɫɨ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɨɣ ɫɬɭɩɟɧɹɦɢ ɫ ɧɚɱɚɥɚ ɞɨ ɤɨɧɰɚ 
ɢ ɫ ɤɨɧɰɚ ɞɨ ɧɚɱɚɥɚ ɫ ɬɟɦ ɠɟ ɪɚɡɦɟɪɨɦ ɫɬɭɩɟɧɢ. Эɬɨɬ ɜɢɞ ɪɚɡɜɟɪɬɤɢ ɞɨɫɬɭɩɟɧ, ɤɨɝɞɚ ɮɭɧɤɰɢɹ ɢɫ-
ɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (VS Function) ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ LINEAR DOUBLE. 

ȼɵɜɨɞ ɪɚɡɜɟɪɬɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɤɨɬɨɪɵɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɫɭɛɩɚɧɟɥɢ 
ɮɭɧɤɰɢɢ ɢɫɬɨɱɧɢɤɚ ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter. ɑɬɨɛɵ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɷɬɭ ɫɭɛɩɚɧɟɥɶ, ɧɚɠɦɢɬɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ Show VS Func.. ɑɬɨɛɵ ɭɜɢɞɟɬɶ ɷɬɭ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ, ɦɨɠɟɬ ɨɤɚ-
ɡɚɬɶɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɧɚɠɚɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ More… 1 of 3 ɢ/ɢɥɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢ-
ɲɭ More… 2 of 3. 

VS Function LINEAR SINGLE ɢɥɢ LINEAR DOUBLE 

Start ɇɚɱɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɚɡɜɟɪɬɤɢ ɜ ɜɨɥɶɬɚɯ 
Stop Ʉɨɧɟɱɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɚɡɜɟɪɬɤɢ ɜ ɜɨɥɶɬɚɯ 
Points Ʉɨɥɢɱɟɫɬɜɨ ɫɬɭɩɟɧɟɣ ɪɚɡɜɟɪɬɤɢ ɦɟɠɞɭ ɧɚɱɚɥɨɦ ɢ ɤɨɧɰɨɦ 

Step Ɋɚɡɦɟɪ ɫɬɭɩɟɧɢ ɪɚɡɜɟɪɬɤɢ ɜ ɜɨɥɶɬɚɯ 
Ɂɚɞɚɜɚɣɬɟ ɥɢɲɶ ɨɞɢɧ ɢɡ ɞɜɭɯ ɩɚɪɚɦɟɬɪɨɜ Points ɢɥɢ Step. Ⱦɪɭɝɨɣ ɩɚɪɚɦɟɬɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɱɢɫɥɹ-
ɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Points = |Stop – Start| / |Step| + 1. 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ, ɩɨɥɶɡɭɣɬɟɫɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɟɣ ɢ/ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ 
ɪɭɱɤɨɣ. 

ɑɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɮɨɪɦɭ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɪɚɡɜɟɪɬɤɢ, ɧɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ Show 
Preview. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɢɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Sweep. 
ɑɬɨɛɵ ɨɬɤɪɵɬɶ ɷɬɨ ɨɤɧɨ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > Config > Source > Sweep. 

Sweep Ranging Ɋɟɠɢɦ ɜɵɛɨɪɚ ɞɢɚɩɚɡɨɧɚ FIXED ɢɥɢ BEST (ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɢ-
ɧɢɦɚɥɶɧɵɣ ɞɢɚɩɚɡɨɧ, ɤɨɬɨɪɵɣ ɩɟɪɟɤɪɵɜɚɟɬ ɜɟɫɶ ɜɵɯɨɞ ɪɚɡɜɟɪɬɤɢ) 

Sweep Direction ɇɚɩɪɚɜɥɟɧɢɟ ɪɚɡɜɟɪɬɤɢ UP (ɨɬ ɡɧɚɱɟɧɢɹ Start ɤ ɡɧɚɱɟɧɢɸ Stop) ɢɥɢ DOWN (ɨɬ 
ɡɧɚɱɟɧɢɹ Stop ɤ ɡɧɚɱɟɧɢɸ Start) 

Output after Sweep ȼɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨɫɥɟ ɪɚɡɜɟɪɬɤɢ: START VALUE (ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ) 
ɢɥɢ END VALUE (ɤɨɧɟɱɧɨɟ ɡɧɚɱɟɧɢɟ) 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ, ɩɨɥɶɡɭɣɬɟɫɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɟɣ ɢ/ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ 
ɪɭɱɤɨɣ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɈɄ, ɱɬɨɛɵ ɩɪɢɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢ ɡɚɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ. 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɜɵɜɨɞɚ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ 

ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɦɨɠɟɬ ɩɨɞɚɜɚɬɶ ɧɚɩɪɹɠɟɧɢɟ ɫɨɝɥɚɫɧɨ ɫɨɫɬɚɜɥɟɧɧɨɦɭ ɜɚɦɢ ɫɩɢɫɤɭ. 
ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɜɵɜɨɞɚ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ, ɜɵɡɨɜɢɬɟ ɧɚ ɷɤɪɚɧ ɫɭɛɩɚɧɟɥɶ ɮɭɧɤɰɢɢ ɢɫ-
ɬɨɱɧɢɤɚ ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter. Ⱦɥɹ ɷɬɨɝɨ ɧɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ Show VS Func.. 
ɑɬɨɛɵ ɭɜɢɞɟɬɶ ɷɬɭ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ, ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɧɚɠɚɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶ-
ɧɭɸ ɤɥɚɜɢɲɭ More… 1 of 3 ɢ/ɢɥɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ More… 2 of 3. ɍɫɬɚɧɨɜɢɬɟ LIST ɜ ɩɨɥɟ VS 
Function. Эɬɚ ɫɭɛɩɚɧɟɥɶ ɨɬɨɛɪɚɠɚɟɬ ɫɥɟɞɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ. 

VS Function LIST 

Start ɉɟɪɜɨɟ ɡɧɚɱɟɧɢɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɜ ɫɩɢɫɤɟ, ɜ ɜɨɥɶɬɚɯ 
Stop ɉɨɫɥɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɜ ɫɩɢɫɤɟ, ɜ ɜɨɥɶɬɚɯ 
Points Ʉɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɜ ɫɩɢɫɤɟ 

ɑɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɜɵɜɨɞ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ, ɬɪɟɛɭɸɬɫɹ ɞɚɧɧɵɟ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ.  
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 72 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Эɬɢ ɞɚɧɧɵɟ ɦɨɠɧɨ ɡɚɞɚɬɶ ɢɥɢ ɡɚɝɪɭɡɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɚɥɨɝɨɜɨɝɨ ɨɤɧɚ List Sweep ɢɥɢ ɞɢɚɥɨɝɨ-
ɜɨɝɨ ɨɤɧɚ Load List Sweep Data, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɨɞɧɨɣ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɜɢɲ, ɤɨɬɨɪɵɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɧɚ ɩɨɥɟ Start, Stop 
ɢɥɢ Points. 

Edit Ɉɬɤɪɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ List Sweep, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɩɢɫɤɚ. 

Load Ɉɬɤɪɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Load List Sweep Data, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɝɪɭɡɤɢ ɞɚɧ-
ɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ. 

Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ List Sweep 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɣ ɝɪɚɮɢɱɟɫɤɢɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɞɚɧɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ. ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɫɨɫɬɚɜɥɟɧɢɹ ɫɩɢɫɤɚ ɧɚɠɦɢɬɟ ɈɄ, ɱɬɨɛɵ ɩɪɢɦɟ-
ɧɢɬɶ ɷɬɢ ɞɚɧɧɵɟ ɢ ɡɚɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ. 

(ɝɪɚɮɢɤ ɞɚɧɧɵɯ) Ɉɬɨɛɪɚɠɚɟɬ ɮɨɪɦɭ ɫɢɝɧɚɥɚ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ. 
(ɫɩɢɫɨɤ ɞɚɧɧɵɯ) ɋɩɢɫɨɤ ɫ ɢɧɞɟɤɫɨɦ ɞɚɧɧɵɯ ɜ ɥɟɜɨɣ ɹɱɟɣɤɟ ɢ ɜɵɯɨɞɧɵɦ ɡɧɚɱɟɧɢɟɦ ɜ ɩɪɚɜɨɣ 

ɹɱɟɣɤɟ. 

Ʉɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ MOVE, ɜɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɜɵ-
ɡɵɜɚɟɬ ɩɟɪɟɦɟɳɟɧɢɟ ɭɤɚɡɚɬɟɥɹ ɧɚ ɥɟɜɭɸ ɢɥɢ ɩɪɚɜɭɸ ɹɱɟɣɤɭ. ɇɚɠɚɬɢɟ ɩɨɜɨɪɨɬ-
ɧɨɣ ɪɭɱɤɢ ɩɟɪɟɤɥɸɱɚɟɬ ɫɨɫɬɨɹɧɢɟ ɭɤɚɡɚɬɟɥɹ ɧɚ EDIT. 

Ʉɨɝɞɚ ɩɪɚɜɚɹ ɹɱɟɣɤɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT, ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɜɵɯɨɞɧɨɟ ɡɧɚ-
ɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

Ʉɨɝɞɚ ɥɟɜɚɹ ɹɱɟɣɤɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT, ɞɨɫɬɭɩɧɵ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɩɪɨɤɪɭɬɤɢ ɫɩɢɫɤɚ. Ɍɨɝɞɚ ɜɪɚɳɟɧɢɟ 
ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɜɵɡɵɜɚɟɬ ɩɪɨɤɪɭɬɤɭ ɫɩɢɫɤɚ, ɚ ɧɚɠɚɬɢɟ ɪɭɱɤɢ ɩɟɪɟɤɥɸɱɚɟɬ ɫɨ-
ɫɬɨɹɧɢɟ ɧɚ MOVE. 

 Append Ⱦɨɛɚɜɥɹɟɬ ɫɬɪɨɤɭ ɧɢɠɟ. Ɍɨ ɠɟ ɫɚɦɨɟ ɡɧɚɱɟɧɢɟ ɜɜɨɞɢɬɫɹ ɜ ɩɪɚɜɨɣ 
ɹɱɟɣɤɟ. 

 Insert Ⱦɨɛɚɜɥɹɟɬ ɫɬɪɨɤɭ ɜɵɲɟ. Ɍɨ ɠɟ ɫɚɦɨɟ ɡɧɚɱɟɧɢɟ ɜɜɨɞɢɬɫɹ ɜ ɩɪɚɜɨɣ 
ɹɱɟɣɤɟ. 

 Delete ɍɞɚɥɹɟɬ ɫɬɪɨɤɭ. 
 Scroll –100 ɉɟɪɟɦɟɳɚɟɬ ɭɤɚɡɚɬɟɥɶ ɦɚɤɫɢɦɭɦ ɧɚ 100 ɩɭɧɤɬɨɜ ɜɵɲɟ. 

 Scroll +100 ɉɟɪɟɦɟɳɚɟɬ ɭɤɚɡɚɬɟɥɶ ɦɚɤɫɢɦɭɦ ɧɚ 100 ɩɭɧɤɬɨɜ ɧɢɠɟ. 

Points Ʉɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɫɩɢɫɤɟ 

Max Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

Min Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Load List Sweep Data 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɣ ɝɪɚɮɢɱɟɫɤɢɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɡɚ-
ɝɪɭɡɤɢ ɞɚɧɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ ɢɡ ɮɚɣɥɚ, ɯɪɚɧɹɳɟɝɨɫɹ ɜ ɩɚɦɹɬɢ USB. 

ȼɵɞɟɥɢɬɟ ɩɨɞɥɟɠɚɳɢɣ ɡɚɝɪɭɡɤɟ ɮɚɣɥ ɫ ɩɨɦɨɳɶɸ ɤɭɪɫɨɪɚ ɫɬɪɨɤɢ ɢ ɧɚɠɦɢɬɟ ɈɄ, ɱɬɨɛɵ ɡɚɝɪɭɡɢɬɶ ɞɚɧ-
ɧɵɟ ɢ ɡɚɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ. Ʉɭɪɫɨɪ ɫɬɪɨɤɢ ɦɨɠɧɨ ɩɟɪɟɦɟɳɚɬɶ ɜɪɚɳɟɧɢɟɦ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

(ɝɪɚɮɢɤ ɞɚɧɧɵɯ) Ɉɬɨɛɪɚɠɚɟɬ ɮɨɪɦɭ ɫɢɝɧɚɥɚ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ. 
Path ɉɚɩɤɚ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɮɚɣɥ ɞɚɧɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ 
(ɫɩɢɫɨɤ ɮɚɣɥɨɜ) ɋɩɢɫɨɤ ɮɚɣɥɨɜ ɞɚɧɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ. 
Points Ʉɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɫɩɢɫɤɟ 

Max Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɞɚɧɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ 
Min Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɞɚɧɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ 

Ⱦɚɧɧɵɟ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɜɵɯɨɞɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɥɶɤɨ ɜ ɫɥɟɞɭɸɳɢɯ ɮɨɪɦɚɬɚɯ: 
• Ɋɚɫɲɢɪɟɧɢɟ ɢɦɟɧɢ ɮɚɣɥɚ txt – ɡɧɚɱɟɧɢɹ, ɪɚɡɞɟɥɹɟɦɵɟ ɫɢɦɜɨɥɨɦ ɜɨɡɜɪɚɬɚ ɤɚɪɟɬɤɢ ɢɥɢ ɩɟɪɟɜɨɞɚ 
ɫɬɪɨɤɢ, ɧɚɩɪɢɦɟɪ, 0=1=2=1 (ɡɞɟɫɶ ɫɢɦɜɨɥ ɜɨɡɜɪɚɬɚ ɤɚɪɟɬɤɢ ɨɛɨɡɧɚɱɚɟɬɫɹ ɤɚɤ =) 
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• Ɋɚɫɲɢɪɟɧɢɟ ɢɦɟɧɢ ɮɚɣɥɚ csv – ɡɧɚɱɟɧɢɹ, ɪɚɡɞɟɥɹɟɦɵɟ ɡɚɩɹɬɵɦɢ, ɧɚɩɪɢɦɟɪ, 0,=1,=2,=1 

• Ɋɚɫɲɢɪɟɧɢɟ ɢɦɟɧɢ ɮɚɣɥɚ prn – ɡɧɚɱɟɧɢɹ, ɪɚɡɞɟɥɹɟɦɵɟ ɩɪɨɛɟɥɨɦ, ɧɚɩɪɢɦɟɪ, 0 1 2 1 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ 

ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɞɟɪɠɢɜɚɟɬ ɜɵɜɨɞ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. 

ȼɵɜɨɞ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. Ɉɧɢ ɨɬɨɛɪɚɠɚɸɬɫɹ 
ɧɚ ɫɭɛɩɚɧɟɥɢ ɮɭɧɤɰɢɢ ɢɫɬɨɱɧɢɤɚ ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter. ɑɬɨɛɵ ɜɵɡɜɚɬɶ ɫɭɛɩɚɧɟɥɶ ɧɚ ɷɤɪɚɧ, 
ɧɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ Show VS Func.. ɑɬɨɛɵ ɭɜɢɞɟɬɶ ɷɬɭ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ, 
ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɧɚɠɚɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ More… 1 of 3 ɢ/ɢɥɢ ɜɫɩɨɦɨɝɚɬɟɥɶ-
ɧɭɸ ɤɥɚɜɢɲɭ More… 2 of 3. 

VS Function ARB SQUARE 

Start ɇɚɩɪɹɠɟɧɢɟ ɨɫɧɨɜɚɧɢɹ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɜ ɜɨɥɶɬɚɯ 
Peak ɇɚɩɪɹɠɟɧɢɟ ɜɟɪɲɢɧɵ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɜ ɜɨɥɶɬɚɯ 
Delay Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɜɵɜɨɞɚ ɧɚɩɪɹɠɟɧɢɹ ɨɫɧɨɜɚɧɢɹ ɩɟɪɟɞ ɜɟɪɲɢɧɨɣ (ɜ ɫɟɤɭɧɞɚɯ) 
Peak Time Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɜɵɜɨɞɚ ɧɚɩɪɹɠɟɧɢɹ ɜɟɪɲɢɧɵ ɜ ɫɟɤɭɧɞɚɯ 
End Time Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɜɵɜɨɞɚ ɧɚɩɪɹɠɟɧɢɹ ɨɫɧɨɜɚɧɢɹ ɩɨɫɥɟ ɜɟɪɲɢɧɵ (ɜ ɫɟɤɭɧɞɚɯ) 
Count Ʉɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɢɦɵɯ ɩɟɪɢɨɞɨɜ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ, ɩɨɥɶɡɭɣɬɟɫɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɟɣ ɢ/ɢɥɢ ɩɨɜɨɪɨɬɧɨɣ 
ɪɭɱɤɨɣ. 

ɑɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɮɨɪɦɭ ɫɢɝɧɚɥɚ, ɧɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ Show Preview. 
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3.4 ɂɡɦɟɪɟɧɢɟ ɡɚɪɹɞɚ 

ɉɪɢɛɨɪɵ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɩɨɞɞɟɪɠɢɜɚɸɬ ɮɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ ɡɚɪɹɞɚ, ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɬɨɪɨɣ ɩɨɤɚɡɚ-
ɧɵ ɜ ɬɚɛɥɢɰɟ 3-5. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɡɚɪɹɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɯɨɞ Ammeter. 

Ɍɚɛɥɢɰɚ 3-5 ɉɪɟɞɟɥɵ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ, ɢɡɦɟɪɹɟɦɵɟ ɡɧɚɱɟɧɢɹ ɢ ɪɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɂɡɦɟɪɹɟɦɵɟ ɡɧɚɱɟɧɢɹ Ɋɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ 

2 ɧɄɥ 0 ≤ |Q| ≤ 2,1 ɧɄɥ 1 ɮɄɥ 

20 ɧɄɥ 0 ≤ |Q| ≤ 21 ɧɄɥ 10 ɮɄɥ 

200 ɧɄɥ 0 ≤ |Q| ≤ 210 ɧɄɥ 100 ɮɄɥ 

2 ɦɤɄɥ 0 ≤ |Q| ≤ 2,1 ɦɤɄɥ 1 ɩɄɥ 

 

ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 

ɉɪɟɠɞɟ ɱɟɦ ɜɤɥɸɱɚɬɶ ɩɪɢɛɨɪ, ɩɪɢɫɨɟɞɢɧɢɬɟ ɤɚɛɟɥɶ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ, ɤɨɧɬɚɤɬɢɪɭɸɳɟɟ ɩɪɢ-
ɫɩɨɫɨɛɥɟɧɢɟ ɢ ɞɪɭɝɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɦɟɪ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɨɤɚɡɚɧ 
ɧɚ ɪɢɫ. 3-17. 

Ɂɞɟɫɶ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: 

• Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ, 200 ȼ, 1,5 ɦ 

• Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ (ɟɫɥɢ ɧɭɠɧɨ) 

• Ʉɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɫ ɩɪɨɭɲɢɧɨɣ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ 

ȼɦɟɫɬɨ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɢ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɤɚɛɟɥɶ 
Keysight N1415A ɫ ɬɪɢɚɤɫɢɚɥɶɧɵɦ ɫɨɟɞɢɧɢɬɟɥɟɦ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɡɚɠɢɦɚɦɢ ɬɢɩɚ "ɤɪɨɤɨɞɢɥ" ɧɚ ɞɪɭ-
ɝɨɦ ɤɨɧɰɟ, 200 ȼ, 1,5 ɦ. 

        ɍɄȺɁȺɇɂȿ         

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ ɨɫɬɚɜɶɬɟ ɤɨɧɟɰ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɤɬɚ ɪɚɡɨɦɤɧɭɬɵɦ. 

        ɍɄȺɁȺɇɂȿ         

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ ɫ ɩɥɚɜɚɸɳɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɧɟ ɩɪɢɫɨɟɞɢɧɹɣɬɟ ɤɚɛɟɥɶ ɦɟɠɞɭ ɝɧɟɡɞɨɦ Com-
mon ɢ ɤɥɟɦɦɨɣ ɡɚɡɟɦɥɟɧɢɹ ɲɚɫɫɢ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.1.4. 
 

  

 Ɋɢɫ. 3-17 ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ 

Эɤɪɚɧ ȼɯɨɞ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ 

Ʉɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɢ ɩɪɨɭɲɢɧɨɣ 

Ɉɛɳɢɣ ɩɪɨɜɨɞ (Common) ɫɨɟɞɢɧɟɧ ɫ ɲɚɫɫɢ ɱɟɪɟɡ ɤɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɢ ɩɪɨɭɲɢɧɨɣ 

Ɂɚɡɟɦɥɟɧɢɟ ɲɚɫɫɢ 
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ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɩɪɨɰɟɞɭɪɚ 

ȼɵ ɦɨɠɟɬɟ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɡɚɪɹɞɚ, ɤɚɤ ɨɩɢɫɚɧɨ ɧɢɠɟ. ɋɦ. ɬɚɤɠɟ ɩɨɞɪɚɡɞɟɥ 3.4.2. 

1. ɍɫɬɚɧɨɜɢɬɟ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 3.4.1). 

2. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ View ɢ ɜɵɛɟɪɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Meter View, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɞɢɫ-
ɩɥɟɣ ɜ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter. 

3. ɇɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ COUL. (Q), ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɡɚɪɹɞɚ. 

4. ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɧɚɜɢɝɚɰɢɨɧɧɵɦɢ ɤɥɚɜɢɲɚɦɢ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟɣ RANGE, ɱɬɨɛɵ ɭɫɬɚ-
ɧɨɜɢɬɶ ɧɭɠɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 
3.4.1. 

5. ȼɨɫɩɨɥɶɡɭɣɬɟɫɶ ɧɚɜɢɝɚɰɢɨɧɧɵɦɢ ɤɥɚɜɢɲɚɦɢ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟɣ SPEED, ɱɬɨɛɵ ɭɫɬɚ-
ɧɨɜɢɬɶ ɧɭɠɧɭɸ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚ-
ɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.4.1. 

6. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Filter, ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure Filter. ɍɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪɵ 
ɮɢɥɶɬɪɚ ɜ ɷɬɨɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 
3.4.1. 

7. ɉɪɢɫɨɟɞɢɧɢɬɟ ɜɯɨɞɧɨɟ ɝɧɟɡɞɨ Ammeter ɩɪɢɛɨɪɚ ɤ ɰɟɩɢ ɢɡɦɟɪɟɧɢɹ ɡɚɪɹɞɚ (ɤ ɨɛɴɟɤɬɭ ɢɡɦɟɪɟɧɢɣ). 
ɋɦ. ɪɢɫ. 3-17. 

8. ɇɚɠɦɢɬɟ ɤɧɨɩɤɭ On/Off ɜɵɤɥɸɱɚɬɟɥɹ Ammeter, ɱɬɨɛɵ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɤɭɥɨɧɦɟɬɪ. Ɍɟɩɟɪɶ ɷɬɚ ɤɧɨɩɤɚ 
ɩɨɞɫɜɟɱɢɜɚɟɬɫɹ ɡɟɥɟɧɵɦ. 

9. Ɂɚɩɭɫɬɢɬɟ ɢɡɦɟɪɟɧɢɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Single, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɡɚɪɹɞɚ. 

• ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Run/Stop, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɩɨɜɬɨɪɹɸɳɢɟɫɹ (ɩɟɪɢɨɞɢɱɟɫɤɢɟ) ɢɡɦɟɪɟɧɢɹ ɡɚ-
ɪɹɞɚ. Ɇɢɧɢɦɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɫɨɫɬɚɜɥɹɟɬ 10 ɦɫ. 

10. ɑɬɨɛɵ ɜɵɤɥɸɱɢɬɶ ɤɭɥɨɧɦɟɬɪ, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ On/Off ɜɵɤɥɸɱɚɬɟɥɹ Ammeter. ɉɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɩɨɞ-
ɫɜɟɬɤɚ ɷɬɨɣ ɤɧɨɩɤɢ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɪɪɟɤɰɢɸ ɧɭɥɹ ɢɥɢ ɤɨɦɩɟɧɫɚɰɢɸ ɫɦɟɳɟɧɢɹ (ɫɦ. 
ɪɚɡɞɟɥ 5.3). 

3.4.1 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ȼ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟ ɤɪɚɬɤɨ ɨɩɢɫɚɧɨ, ɤɚɤ ɭɫɬɚɧɨɜɢɬɶ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɬɨɱɧɵɯ ɢ ɧɚɞɟɠɧɵɯ ɢɡ-
ɦɟɪɟɧɢɣ ɡɚɪɹɞɚ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɚɡɪɹɞ (Automatic Discharge) 

Ɏɭɧɤɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ ɫɥɭɠɢɬ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɤɭɥɨɧɦɟɬɪɚ. Ʉɨɝɞɚ ɡɚɞɟɣ-
ɫɬɜɨɜɚɧɚ ɷɬɚ ɮɭɧɤɰɢɹ, ɤɭɥɨɧɦɟɬɪ ɫɛɪɚɫɵɜɚɟɬ ɡɚɪɹɞ, ɤɨɝɞɚ ɡɧɚɱɟɧɢɟ ɡɚɪɹɞɚ ɞɨɫɬɢɝɚɟɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɭɪɨɜɧɹ. ɉɨɫɥɟ ɫɛɪɨɫɚ ɩɟɪɟɡɚɩɭɫɤɚɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɡɚɪɹɞɚ. 

Эɬɭ ɮɭɧɤɰɢɸ ɩɨɞɤɥɸɱɚɸɬ ɢ ɨɬɤɥɸɱɚɸɬ ɧɚɠɚɬɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ System Menu > Config > 
Measure > Coulomb > Auto Dis. Ɍɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ (ON ɢɥɢ OFF) ɢɧɞɢɰɢɪɭɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. 

ɍɪɨɜɟɧɶ ɪɚɡɪɹɞɚ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɢɡ ɪɹɞɚ ɡɧɚɱɟɧɢɣ 2 ɧɄɥ, 20 ɧɄɥ, 200 ɧɄɥ ɢɥɢ 2 ɦɤɄɥ ɩɭɬɟɦ ɧɚɠɚɬɢɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ System Menu > Config > Measure > Coulomb > Dis. Level. Ɍɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ  
ɢɧɞɢɰɢɪɭɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ ɡɚɪɹɞɚ (Measure Coulomb) 

ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ RANGE, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɢɥɢ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɩɪɟɞɟɥ). Ɍɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ (AUTO ɢɥɢ ɮɢɤɫɢɪɨɜɚɧɧɵɣ 
ɩɪɟɞɟɥ) ɢɧɞɢɰɢɪɭɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɤɥɚɜɢɲ. 

Range + ɉɟɪɟɤɥɸɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɜɜɟɪɯ. 
[home] ɍɫɬɚɧɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO) ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ Normal. 

Range – ɉɟɪɟɤɥɸɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɜɧɢɡ. 



Ⱦɦɛɝɛ 3: Кɛɥ ɝɶɪɩɦɨɺɭɷ ɣɢɧɠɫɠɨɣɺ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 76 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.1.2. 

Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ (Aperture Time) 

ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ SPEED, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ (ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɢɥɢ ɜɵɛɨɪ ɜɪɭɱɧɭɸ). Ɍɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ (AUTO ɢɥɢ Manual) 
ɭɤɚɡɵɜɚɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. 

Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɤɥɚɜɢɲ. 

Coarse Res ɍɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɦɟɧɶɲɚɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). 

[home] ɍɫɬɚɧɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ Normal ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO). 

Fine Res ɍɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɜɟɥɢɱɢɜɚɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 3.1.3. 

Ɏɢɥɶɬɪ (Filter) 

ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ Filter ɦɨɠɧɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɢɥɢ ɨɬɤɥɸɱɢɬɶ ɮɭɧɤɰɢɸ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɮɢɥɶɬɪɚ. 

ȿɫɥɢ ɩɨɝɚɲɟɧ ɢɧɞɢɤɚɬɨɪ FILT, ɬɨ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ Filter ɨɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure 
Filter. ɇɚɠɚɬɢɟɦ ɈɄ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɹ 
ɮɢɥɶɬɪɚ; ɩɪɢ ɷɬɨɦ ɜɤɥɸɱɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT. 

ȿɫɥɢ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT, ɬɨ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Filter ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɥɸɱɟɧɢɸ ɮɭɧɤɰɢɢ ɮɢɥɶɬɪɚ; 
ɩɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɢɧɞɢɤɚɬɨɪ FILT. 

Ɏɭɧɤɰɢɹ ɮɢɥɶɬɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɪɟɞɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɜɵɱɢɫɥɟɧɢɹ ɫɤɨɥɶɡɹɳɟɝɨ 
ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɢ ɬ.ɞ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɷɬɭ ɮɭɧɤɰɢɸ ɞɥɹ ɩɪɟɰɢɡɢɨɧɧɵɯ ɢ ɧɚɞɟɠɧɵɯ ɢɡ-
ɦɟɪɟɧɢɣ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 5.4. 

3.4.2 ɉɪɢɧɰɢɩ ɢɡɦɟɪɟɧɢɹ ɡɚɪɹɞɚ 

Ʉɭɥɨɧɦɟɬɪ ɦɨɠɟɬ ɢɡɦɟɪɹɬɶ ɡɚɪɹɞ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɨɬ ɦɢɧɢɦɚɥɶɧɨɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ 2 ɧɄɥ 
(ɪɚɡɪɟɲɟɧɢɟ ɢɧɞɢɤɚɰɢɢ 1 ɮɄɥ) ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ 2 ɦɤɄɥ (ɪɚɡɪɟɲɟɧɢɟ 1 ɩɄɥ). 
ȼɯɨɞɧɨɣ ɨɩɟɪɚɰɢɨɧɧɵɣ ɭɫɢɥɢɬɟɥɶ ɤɭɥɨɧɦɟɬɪɚ ɫɨɞɟɪɠɢɬ ɤɨɧɞɟɧɫɚɬɨɪ ɜ ɰɟɩɢ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɩɨɷɬɨɦɭ 
ɟɝɨ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɢɧɬɟɝɪɚɥɭ ɜɯɨɞɧɨɝɨ ɬɨɤɚ  ȿɦɤɨɫɬɶ ɤɨɧɞɟɧɫɚɬɨɪɚ ɬɨɱɧɨ 
ɢɡɜɟɫɬɧɚ. ɋɜɹɡɶ ɟɦɤɨɫɬɢ ɋ, ɡɚɪɹɞɚ Qs ɢ ɧɚɩɪɹɠɟɧɢɹ V ɨɩɢɫɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ: 

  

  
 

Ⱥɐɉ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 77 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

3.5 ɂɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ 

ɉɪɢɛɨɪɵ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɩɨɞɞɟɪɠɢɜɚɸɬ ɮɭɧɤɰɢɢ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ. 

ɋ ɩɪɢɧɹɬɨɣ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɚɜɨɞɫɤɨɣ ɭɫɬɚɧɨɜɤɨɣ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɵ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɛɭɞɭɬ ɢɡɦɟ-
ɪɹɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɢ ɩɪɚɜɢɥɶɧɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɬɟɪɦɨɩɚɪɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɢ ɛɭɞɭɬ ɢɡɦɟɪɹɬɶ ɜɥɚɠ-
ɧɨɫɬɶ ɩɪɢ ɩɪɚɜɢɥɶɧɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɞɚɬɱɢɤɚ ɜɥɚɠɧɨɫɬɢ. 

Ɍɚɛɥɢɰɚ 3-6 ɉɪɟɞɟɥɵ ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ 

 Ɍɟɦɩɟɪɚɬɭɪɚ ȼɥɚɠɧɨɫɬɶ 

Ɍɟɪɦɨɩɚɪɚ ɬɢɩɚ Ʉ –25°ɋ ÷ 150°ɋ – 

Ⱦɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ –40°ɋ ÷ 80°ɋ 0% ÷ 100% 

 

ɇɟɨɛɯɨɞɢɦɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 

ɉɪɟɠɞɟ ɱɟɦ ɜɤɥɸɱɚɬɶ ɩɪɢɛɨɪ, ɩɪɢɫɨɟɞɢɧɢɬɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɦɟɪ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 3-18. 

Ɂɞɟɫɶ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: 

• Ɍɟɪɦɨɩɚɪɚ ɬɢɩɚ Ʉ, 3,5 ɦ, Keysight N1423A 

• Ⱦɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ E+E Elektronik EE07 ɢɥɢ ɚɧɚɥɨɝɢɱɧɵɣ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ 
• Ƚɨɥɨɜɤɚ ɩɹɬɢɤɨɧɬɚɤɬɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ Phoenix Contact 1551354 ɢɥɢ ɚɧɚɥɨɝɢɱɧɨɝɨ, ɞɥɹ ɩɪɢɫɨɟɞɢ-
ɧɟɧɢɹ ɞɚɬɱɢɤɚ ɜɥɚɠɧɨɫɬɢ 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɨɞɤɥɸɱɟɧɢɸ ɞɚɬɱɢɤɚ ɜɥɚɠɧɨɫɬɢ 

ɉɪɢɫɨɟɞɢɧɢɬɟ ɤɚɛɟɥɶ ɤ ɝɨɥɨɜɤɟ ɫɨɟɞɢɧɢɬɟɥɹ. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɪɢɫ. 3-18, ɧɚ ɤɨɬɨɪɨɦ ɩɨɤɚɡɚɧɚ ɪɚɡɜɨɞɤɚ 
ɤɨɧɬɚɤɬɨɜ ɫɨɟɞɢɧɢɬɟɥɹ ɢ ɪɚɫɰɜɟɬɤɚ ɩɪɨɜɨɞɨɜ ɤɚɛɟɥɹ. 

ɑɬɨɛɵ ɩɪɢɫɨɟɞɢɧɢɬɶ ɤɚɛɟɥɶ ɤ ɝɨɥɨɜɤɟ ɫɨɟɞɢɧɢɬɟɥɹ, ɩɪɨɫɬɨ ɜɫɬɚɜɶɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɪɨɜɨɞ ɜ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɟɟ ɨɬɜɟɪɫɬɢɟ ɝɨɥɨɜɤɢ ɫɨɟɞɢɧɢɬɟɥɹ. ȿɫɥɢ ɩɪɨɜɨɞ ɥɟɝɤɨ ɜɵɞɟɪɝɢɜɚɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɧɟɩɥɨɬ-
ɧɨɣ ɩɨɫɚɞɤɢ ɲɬɵɪɶɤɚ, ɨɛɪɟɠɶɬɟ ɲɬɵɪɟɤ ɢ ɫɧɢɦɢɬɟ ɢɡɨɥɹɰɢɸ ɧɚ ɤɨɧɰɟ ɩɪɨɜɨɞɚ. Ɂɚɬɟɦ ɩɨɩɪɨɛɭɣɬɟ 
ɫɧɨɜɚ ɜɫɬɚɜɢɬɶ ɟɝɨ ɧɚ ɦɟɫɬɨ. 

ȿɫɥɢ ɜɵ ɩɨ ɨɲɢɛɤɟ ɜɫɬɚɜɢɬɟ ɩɪɨɜɨɞ ɜ ɞɪɭɝɨɟ ɨɬɜɟɪɫɬɢɟ, ɜɵɬɚɳɢɬɟ ɟɝɨ ɢ ɜɫɬɚɜɶɬɟ, ɤɭɞɚ ɧɚɞɨ. ɑɬɨɛɵ 
ɜɵɬɚɳɢɬɶ ɩɪɨɜɨɞ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɨɪɚɧɠɟɜɭɸ ɤɧɨɩɤɭ 

  
 Ɍɟɪɦɨɩɚɪɚ 

 Ɋɢɫ. 3-18 ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ 

Ⱦɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ ɋɨɟɞɢɧɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ 

Ƚɨɥɨɜɤɚ  
ɫɨɟɞɢɧɢɬɟɥɹ, 

5-ɤɨɧɬɚɤɬɧɚɹ
ɜɢɥɤɚ

 

Кɩɨɭ. Ɍɣɞɨɛɦ ɑɝɠɭ ɪɫɩɝɩɟɛ 

  1  DCOM ɤɨɪɢɱɧɟɜɵɣ 
  2  SCL ɱɟɪɧɵɣ 
  3  SDA ɫɢɧɢɣ 
  4  +5 V ɛɟɥɵɣ 
  5  DCOM ɫɟɪɵɣ (ɷɤɪɚɧ) 
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Ʉɚɤ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɢ ɨɬɤɥɸɱɢɬɶ ɢɡɦɟɪɟɧɢɟ 

1. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ System Menu > Display > Pref. … 

 ɉɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Display Preference. 

2. ɍɫɬɚɧɨɜɢɬɟ ɩɨɥɟ Temperature ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

 ON – ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ (ɩɪɢɧɹɬɚɹ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɚɜɨɞɫɤɚɹ ɭɫɬɚɧɨɜɤɚ) 

 OFF – ɨɬɤɥɸɱɟɧɨ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

3. ɍɫɬɚɧɨɜɢɬɟ ɩɨɥɟ Temperature ON/OFF "at" ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

 THERMOCOUPLE – ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɪɦɨɩɚɪɚ (ɩɪɢɧɹɬɚɹ ɩɨ ɭɦɨɥɱɚɧɢɸ 
ɡɚɜɨɞɫɤɚɹ ɭɫɬɚɧɨɜɤɚ) 

 HUMIDITY SENSOR – ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ 

4. ɍɫɬɚɧɨɜɢɬɟ ɩɨɥɟ Humidity ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 ON – ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɢɡɦɟɪɟɧɢɟ ɜɥɚɠɧɨɫɬɢ (ɩɪɢɧɹɬɚɹ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɚɜɨɞɫɤɚɹ ɭɫɬɚɧɨɜɤɚ) 

 OFF – ɨɬɤɥɸɱɟɧɨ ɢɡɦɟɪɟɧɢɟ ɜɥɚɠɧɨɫɬɢ 
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3.6 Ɍɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɢ ɜɥɢɹɸɳɢɟ ɮɚɤɬɨɪɵ 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɪɚɫɫɦɨɬɪɟɧɵ ɮɚɤɬɨɪɵ, ɨɤɚɡɵɜɚɸɳɢɟ ɜɥɢɹɧɢɟ ɧɚ ɬɨɱɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. 
Эɬɢ ɫɨɨɛɪɚɠɟɧɢɹ ɢɡɥɨɠɟɧɵ ɜ ɫɥɟɞɭɸɳɢɯ ɩɨɞɪɚɡɞɟɥɚɯ: 

3.6.1 Ʉɚɱɟɫɬɜɨ ɢɡɨɥɹɰɢɢ ...................................................................................................................... 79 

3.6.2 Ɍɨɤɢ ɭɬɟɱɤɢ ɜ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɚɯ ............................................................................ 79 

3.6.3 ȼɥɚɠɧɨɫɬɶ ɢ ɬɟɦɩɟɪɚɬɭɪɚ .......................................................................................................... 79 

3.6.4 Ɍɨɤ ɫɦɟɳɟɧɢɹ .............................................................................................................................. 79 

3.6.5 ɒɭɦɵ ɤɚɛɟɥɟɣ ............................................................................................................................. 79 

3.6.6 ȼɧɟɲɧɢɟ ɲɭɦɨɜɵɟ ɩɨɦɟɯɢ ........................................................................................................ 80 

3.6.7 Ⱦɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɚɛɫɨɪɛɰɢɹ ...................................................................................................... 80 

3.6.8 ȿɦɤɨɫɬɧɚɹ ɫɜɹɡɶ .......................................................................................................................... 81 

3.6.9 Ɏɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ....................................................................................................... 81 

3.6.1 Ʉɚɱɟɫɬɜɨ ɢɡɨɥɹɰɢɢ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɫɜɟɪɯɦɚɥɵɯ ɬɨɤɨɜ ɜɚɠɧɨ ɩɪɢɦɟɧɹɬɶ ɜ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ 
ɤɨɦɩɨɧɟɧɬɚɯ (ɤɚɛɟɥɢ, ɚɞɚɩɬɟɪɵ ɢ ɬ.ɩ.) ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɢɡɨɥɹɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫ ɜɵɫɨɤɢɦ ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɟɦ ɢɡɨɥɹɰɢɢ. ɉɥɨɯɚɹ ɢɡɨɥɹɰɢɹ ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ ɬɨɤɨɜ ɭɬɟɱɤɢ. 

3.6.2 Ɍɨɤɢ ɭɬɟɱɤɢ ɜ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɚɯ 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ɦɨɠɟɬ ɭɯɭɞɲɚɬɶɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɥɚɝɢ ɢ ɯɢɦɢɤɚɬɨɜ ɫ ɢɨɧɧɨɣ ɩɪɨɜɨɞɢ-
ɦɨɫɬɶɸ, ɜɵɡɵɜɚɸɳɢɯ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɯɢɦɢɤɚɬɵ ɫ ɢɨɧɧɨɣ ɩɪɨɜɨ-
ɞɢɦɨɫɬɶɸ ɫɨɡɞɚɸɬ ɩɨɞɨɛɢɟ ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɹɜɥɹɸɳɢɯɫɹ ɢɫɬɨɱɧɢɤɚɦɢ ɬɨɤɨɜ ɫɦɟɳɟɧɢɹ. 
Эɬɢ ɧɟɫɬɚɛɢɥɶɧɵɟ ɷɮɮɟɤɬɵ ɹɜɥɹɸɬɫɹ ɫɟɪɶɟɡɧɵɦ ɩɪɟɩɹɬɫɬɜɢɟɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚɞɟɠɧɵɯ ɪɟɡɭɥɶɬɚ-
ɬɨɜ ɢɡɦɟɪɟɧɢɣ ɫɥɚɛɵɯ ɬɨɤɨɜ. ȼɚɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɱɢɫɬɨɬɟ ɩɨɜɟɪɯɧɨɫɬɶ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

3.6.3 ȼɥɚɠɧɨɫɬɶ ɢ ɬɟɦɩɟɪɚɬɭɪɚ 

ȼɨɞɚ ɢ ɜɨɞɹɧɨɣ ɩɚɪ ɥɟɝɤɨ ɦɨɝɭɬ ɜɵɡɵɜɚɬɶ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ ɜɚɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɧɢɡɤɭɸ ɜɥɚɠɧɨɫɬɶ ɜ ɢɡ-
ɦɟɪɢɬɟɥɶɧɨɣ ɫɪɟɞɟ. Ʉɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɝɭɬ ɜɵɡɵɜɚɬɶ ɡɚɝɪɹɡɧɹɸɳɭɸ ɤɨɧɞɟɧɫɚɰɢɸ ɜɥɚɝɢ, ɤɨ-
ɬɨɪɚɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɫɟɪɶɟɡɧɨɣ ɞɟɝɪɚɞɚɰɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɡɨɥɹɰɢɢ. ȼɵ ɞɨɥɠɧɵ 
ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɪɟɞɟ ɧɚɞɥɟɠɚɳɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɜɥɚɠɧɨɫɬɶ. 

3.6.4 Ɍɨɤ ɫɦɟɳɟɧɢɹ 

ɂɞɟɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɧɟ ɨɛɧɚɪɭɠɢɜɚɟɬ ɧɢɤɚɤɨɝɨ ɬɨɤɚ ɧɚ ɜɯɨɞɟ, ɤɨɝɞɚ ɧɢɱɟɝɨ ɧɟ ɩɨɞɤɥɸ-
ɱɟɧɨ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɝɧɟɡɞɚɦ ɢ ɧɟ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ. Ɉɞɧɚɤɨ ɭ ɪɟɚɥɶɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢ-
ɛɨɪɚ ɢɦɟɟɬɫɹ ɧɟɤɨɬɨɪɵɣ ɬɨɤ ɫɦɟɳɟɧɢɹ ɧɚ ɜɯɨɞɟ. ȼɥɢɹɧɢɟ ɷɬɨɝɨ ɬɨɤɚ ɫɦɟɳɟɧɢɹ ɦɨɠɧɨ ɧɟɣɬɪɚɥɢɡɨ-
ɜɚɬɶ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ ɢ ɬ.ɩ. 

3.6.5 ɒɭɦɵ ɤɚɛɟɥɟɣ 

ɒɭɦɵ ɤɚɛɟɥɟɣ ɜɵɡɵɜɚɸɬɫɹ ɞɜɭɦɹ ɩɪɢɱɢɧɚɦɢ – ɬɪɢɛɨɷɥɟɤɬɪɢɱɟɫɤɢɦ ɷɮɮɟɤɬɨɦ ɢ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɦ 
ɷɮɮɟɤɬɨɦ. Ɍɪɢɛɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɬɪɟɧɢɹ, ɜɵɡɵɜɚɟɦɨɝɨ ɞɜɢɠɟɧɢɟɦ ɝɪɚ-
ɧɢɰɵ ɪɚɡɞɟɥɚ ɦɟɠɞɭ ɩɪɨɜɨɞɧɢɤɨɦ ɢ ɢɡɨɥɹɬɨɪɨɦ. ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ, ɩɪɢɥɨɠɟɧɧɨɣ ɤ ɢɡɨɥɹɬɨɪɭ. Ɉɛɚ ɷɬɢ ɷɮɮɟɤɬɚ ɜɵɡɵɜɚɸɬ ɬɨɤɢ, ɨɤɚɡɵɜɚɸɳɢɟ 
ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɫɥɚɛɨɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ. 

Ɉɛɵɱɧɨ ɲɭɦ, ɜɵɡɵɜɚɟɦɵɣ ɜɢɛɪɚɰɢɟɣ, ɦɨɠɧɨ ɫɧɢɡɢɬɶ ɛɥɚɝɨɞɚɪɹ ɩɪɢɦɟɧɟɧɢɸ ɦɚɥɨɲɭɦɹɳɟɝɨ ɤɨɚɤɫɢ-
ɚɥɶɧɨɝɨ ɤɚɛɟɥɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɡɚɤɪɟɩɥɟɧɢɟ ɤɚɛɟɥɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɡɚɳɢɬɟ ɟɝɨ ɨɬ ɜɢɛɪɚɰɢɣ. ɂɦɟɣɬɟ ɜ ɜɢ-
ɞɭ, ɱɬɨ ɩɪɢɥɨɠɟɧɢɟ ɱɪɟɡɦɟɪɧɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɤ ɤɚɛɟɥɸ ɢɥɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɢɡɝɢɛɚɧɢɟ ɤɚ-
ɛɟɥɹ ɩɚɝɭɛɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. 

ɋɦ. ɪɢɫɭɧɨɤ ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ. 
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3.6.6 ȼɧɟɲɧɢɟ ɲɭɦɨɜɵɟ ɩɨɦɟɯɢ 

Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨɦɟɯ, ɫɩɨɫɨɛɧɵɯ ɭɯɭɞɲɚɬɶ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɦɚɥɵɯ ɬɨɤɨɜ, ɹɜɥɹɟɬɫɹ 
ɫɟɬɶ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ. Ɉɛɵɱɧɨ ɬɨɤɢ ɩɨɦɟɯ ɩɪɨɧɢɤɚɸɬ ɱɟɪɟɡ ɟɦɤɨɫɬɶ. Ⱦɚɠɟ ɩɪɢ ɧɟɛɨɥɶɲɨɣ ɟɦɤɨɫɬɢ ɦɨ-
ɝɭɬ ɜɨɡɧɢɤɚɬɶ ɫɢɥɶɧɵɟ ɩɨɦɟɯɢ. ɉɨɷɬɨɦɭ ɠɟɥɚɬɟɥɶɧɨ ɭɫɬɪɚɧɹɬɶ ɟɦɤɨɫɬɧɭɸ ɫɜɹɡɶ. Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ 
ɜɧɟɲɧɢɯ ɩɨɦɟɯ ɩɪɢɦɟɧɹɟɬɫɹ ɷɤɪɚɧɢɪɨɜɚɧɢɟ. 

3.6.7 Ⱦɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɚɛɫɨɪɛɰɢɹ 

ɂɡɦɟɧɟɧɢɟ ɩɪɢɥɨɠɟɧɧɨɝɨ ɤ ɢɡɨɥɹɰɢɨɧɧɨɦɭ ɦɚɬɟɪɢɚɥɭ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɜɵɡɵɜɚɟɬ ɬɨɤ ɭɬɟɱɤɢ, ɤɨ-
ɬɨɪɵɣ ɬɪɟɛɭɟɬ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ. Эɬɨ ɹɜɥɟɧɢɟ ɧɚɡɵɜɚɟɬɫɹ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɚɛɫɨɪɛɰɢ-
ɟɣ. ɍɪɨɜɟɧɶ ɬɨɤɚ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɡɚɬɭɯɚɧɢɹ ɡɚɜɢɫɹɬ ɨɬ ɫɜɨɣɫɬɜ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɩɟɪɟɩɚɞɚ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ. Эɬɢ ɧɟɠɟɥɚɬɟɥɶɧɵɟ ɹɜɥɟɧɢɹ ɦɨɠɧɨ ɨɫɥɚɛɢɬɶ ɩɭɬɟɦ ɜɵɛɨɪɚ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚ-
ɬɟɪɢɚɥɚ ɫ ɧɢɡɤɨɣ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɚɛɫɨɪɛɰɢɟɣ ɢ ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɩɨɡɜɨɥɹɸɳɢɯ 
ɫɧɢɡɢɬɶ ɢɡɦɟɧɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ. Ɂɞɟɫɶ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ ɩɪɢɦɟɧɹɬɶ ɤɨɦɩɟɧɫɚɰɢɸ ɬɨɤɚ, ɩɨ-
ɫɤɨɥɶɤɭ ɩɚɪɚɡɢɬɧɵɣ ɬɨɤ ɢɡɦɟɧɹɟɬɫɹ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. ɉɨɷɬɨɦɭ ɜɚɠɧɨ ɞɨɠɞɚɬɶɫɹ ɡɚɬɭɯɚɧɢɹ ɬɨɤɚ, 
ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɚɛɫɨɪɛɰɢɟɣ. 

  

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ 

Ɍɪɟɧɢɟ ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ 

ȼɧɟɲɧɢɣ ɷɤɪɚɧ 

ȼɧɟɲɧɹɹ ɨɛɨɥɨɱɤɚ 

 

 

ɂɫɬɨɱɧɢɤ  
ɧɚɩɪɹɠɟɧɢɹ 
 

Ⱥɦɩɟɪɦɟɬɪ 

ɂɡɨɥɹɰɢɨɧɧɵɣ  
ɦɚɬɟɪɢɚɥ 
 

ɉɚɪɚɡɢɬɧɵɣ ɬɨɤ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ  
ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɚɛɫɨɪɛɰɢɟɣ 

 

ȼɪɟɦɹ
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3.6.8 ȿɦɤɨɫɬɧɚɹ ɫɜɹɡɶ 

ȿɦɤɨɫɬɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɰɟɩɹɦɢ ɫ ɪɚɡɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ ɜɵɡɵɜɚɟɬ ɩɚɪɚɡɢɬɧɵɣ ɬɨɤ, ɤɨɝɞɚ ɢɡɦɟɧɹɟɬɫɹ 
ɩɪɢɥɨɠɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɥɢ ɟɦɤɨɫɬɶ. ɉɚɪɚɡɢɬɧɵɣ ɬɨɤ ɜɵɪɚɠɚɟɬɫɹ ɮɨɪɦɭɥɨɣ: 

  

ȼɚɠɧɨ ɩɪɢɦɟɧɹɬɶ ɷɤɪɚɧɢɪɨɜɚɧɢɟ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɟɦɤɨɫɬɧɨɣ ɫɜɹɡɢ ɩɪɢ ɮɥɭɤɬɭɚɰɢɹɯ ɧɚɩɪɹɠɟɧɢɹ ɢ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɟɦɤɨɫɬɢ ɫɜɹɡɢ ɩɪɢ ɜɢɛɪɚɰɢɹɯ. 

 

3.6.9 Ɏɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 
ɍ ɬɚɤɢɯ ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɚɤ ɞɢɨɞɵ ɢ ɬɪɚɧɡɢɫɬɨɪɵ, ɦɨɝɭɬ ɝɟɧɟɪɢɪɨɜɚɬɶɫɹ ɷɥɟɤɬɪɨɧɧɨ-
ɞɵɪɨɱɧɵɟ ɩɚɪɵ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɜɟɬɚ, ɱɬɨ ɦɨɠɟɬ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɚɬɶɫɹ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɢɡɦɟɪɟɧɢɣ 
ɫɥɚɛɵɯ ɬɨɤɨɜ. ɉɚɪɚɡɢɬɧɵɣ ɬɨɤ, ɜɵɡɜɚɧɧɵɣ ɫɜɟɬɨɦ, ɨɛɵɱɧɨ ɧɟɫɬɚɛɢɥɟɧ ɢ ɫɤɥɨɧɟɧ ɤ ɦɟɞɥɟɧɧɵɦ ɢɡɦɟ-
ɧɟɧɢɹɦ. ȼɚɠɧɨ ɩɪɢɦɟɧɹɬɶ ɷɤɪɚɧɢɪɨɜɚɧɢɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɫɜɟɬɚ ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɟɪɟɨɬ-
ɪɚɠɟɧɢɹ ɫɜɟɬɚ ɜɧɭɬɪɢ ɷɤɪɚɧɢɪɭɸɳɟɣ ɨɛɨɥɨɱɤɢ. 

 

ɂɡɦɟɧɟɧɢɟ  
ɩɪɢɥɨɠɟɧɧɨɝɨ  
ɧɚɩɪɹɠɟɧɢɹ 

ȼɢɛɪɚɰɢɢ Ⱦɢɷɥɟɤɬɪɢɱɟɫɤɚɹ  
ɚɛɫɨɪɛɰɢɹ 

 

ȼɢɛɪɚɰɢɢ 

Ⱦɢɷɥɟɤɬɪɢɤ 

ɫ ɞɢɷɥɟɤɬɪɢɤɨɦ 

ȼɪɟɦɹ 

ȼɪɟɦɹ 

ȼɪɟɦɹ 

ȼɪɟɦɹ 

ȼɪɟɦɹ 
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ɹɠ
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4 Ɏɭɧɤɰɢɢ ɤɥɚɜɢɲ ɢ ɞɢɫɩɥɟɹ 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɚ ɫɩɪɚɜɨɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɮɭɧɤɰɢɹɯ ɤɥɚɜɢɲ ɢ ɞɢɫɩɥɟɹ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 
ɩɪɢɛɨɪɨɜ Keysight B2980. Эɬɚ ɢɧɮɨɪɦɚɰɢɹ ɢɡɥɨɠɟɧɚ ɜ ɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɚɯ: 

4.1 Ʉɥɚɜɢɲɢ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɩɨɜɨɪɨɬɧɚɹ ɪɭɱɤɚ ........................................................... 82 

4.2 Ɋɟɠɢɦɵ ɨɬɨɛɪɚɠɟɧɢɹ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ ........................................ 87 

4.3 ɋɢɫɬɟɦɧɨɟ ɦɟɧɸ ............................................................................................................................... 107 

4.4 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ Config ....................................................................................................................... 108 

4.5 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ Function ................................................................................................................... 111 

4.6 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ Trigger ...................................................................................................................... 114 

4.7 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ Result ....................................................................................................................... 116 

4.8 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ File ............................................................................................................................ 117 

4.9 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ Program ................................................................................................................... 118 

4.10 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ I/O ............................................................................................................................. 119 

4.11 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ Display ..................................................................................................................... 123 

4.12 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ System ..................................................................................................................... 125 

4.1 Ʉɥɚɜɢɲɢ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɩɨɜɨɪɨɬɧɚɹ ɪɭɱɤɚ 

 

ȼɵɤɥɸɱɚɬɟɥɶ ɩɢɬɚɧɢɹ  

ɋɥɭɠɢɬ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ. Ʉɨɝɞɚ ɜɤɥɸɱɟɧɨ ɩɢɬɚɧɢɟ, ɫɜɟɬɢɬɫɹ ɡɟɥɟɧɵɦ ɫɜɟɬɨɞɢɨɞ 
ɩɨɞ ɜɵɤɥɸɱɚɬɟɥɟɦ. ɍ ɩɪɢɛɨɪɨɜ ȼ2983Ⱥ ɢ ȼ2987Ⱥ ɫɜɟɬɨɞɢɨɞ ɫɜɟɬɢɬɫɹ ɨɪɚɧɠɟɜɵɦ, ɤɨɝɞɚ ɜɵɤɥɸɱɚɬɟɥɶ 
ɭɫɬɚɧɨɜɥɟɧ ɜ ɫɨɫɬɨɹɧɢɟ ȼЫɄɅ. ɢ ɡɚɪɹɠɚɟɬɫɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ. 

Ʉɥɚɜɢɲɚ Single 

ɋɥɭɠɢɬ ɞɥɹ ɡɚɩɭɫɤɚ ɨɞɧɨɤɪɚɬɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɷɬɚ 
ɤɥɚɜɢɲɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɩɭɫɤɚ ɜɵɜɨɞɚ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ ɢ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ ɢɥɢ ɞɥɹ ɜɵ-
ɜɨɞɚ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ. Ʉɨɝɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɜɬɨɪɹɸɳɟɟ-
ɫɹ ɢɡɦɟɪɟɧɢɟ, ɧɚɠɚɬɢɟ ɷɬɨɣ ɤɥɚɜɢɲɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɟɝɨ ɢ ɡɚɩɭɫɤɚɟɬ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ. Ɋɟɡɭɥɶ-
ɬɚɬ ɢɡɦɟɪɟɧɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɪɟɠɢɦɚɯ ɨɬɨɛɪɚɠɟɧɢɹ Meter, Graph, Histogram ɢɥɢ Roll. 
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Ʉɨɝɞɚ ɡɚɩɭɫɤɚɟɬɫɹ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ, ɬɨ ɛɭɮɟɪ ɞɚɧɧɵɯ ɨɱɢɳɚɟɬɫɹ ɢ ɫɨɯɪɚɧɹɟɬ ɩɨɫɥɟɞɧɢɣ ɪɟ-
ɡɭɥɶɬɚɬ ɨɞɧɨɤɪɚɬɧɨɝɨ ɢɡɦɟɪɟɧɢɹ (ɦɚɤɫɢɦɭɦ 100000 ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ). ɋɨɞɟɪɠɚɧɢɟ ɛɭɮɟɪɚ ɞɚɧɧɵɯ 
ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Measure Result. 

        ɍɄȺɁȺɇɂȿ         

ȿɫɥɢ ɢɡɦɟɪɟɧɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚɞɥɟɠɚɳɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɪɶɬɟ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ. Ⱦɨɥɠɟɧ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧ ɧɚ AUTO ɬɢɩ ɡɚɩɭɫɤɚ ɢɥɢ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɚɜɢɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ (Count)  
– ɫɦ. ɨɩɢɫɚɧɢɟ "ɋɭɛɩɚɧɟɥɶTrigger Setup" ɧɚ ɫɬɪ. 98. 

Ʉɥɚɜɢɲɚ Run/Stop 

ɋɥɭɠɢɬ ɞɥɹ ɡɚɩɭɫɤɚ ɩɨɜɬɨɪɹɸɳɢɯɫɹ (ɩɟɪɢɨɞɢɱɟɫɤɢɯ) ɢɡɦɟɪɟɧɢɣ. Ʉɨɝɞɚ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɜɬɨɪɹɸɳɢɟɫɹ 
ɢɡɦɟɪɟɧɢɹ, ɧɚɠɚɬɢɟ ɷɬɨɣ ɤɥɚɜɢɲɢ ɜɵɡɵɜɚɟɬ ɨɫɬɚɧɨɜɤɭ ɢɡɦɟɪɟɧɢɣ. Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɨɬɨɛɪɚɠɚɟɬ-
ɫɹ ɜ ɪɟɠɢɦɚɯ ɨɬɨɛɪɚɠɟɧɢɹ Meter, Histogram ɢɥɢ Roll. 

Ʉɨɝɞɚ ɡɚɩɭɫɤɚɟɬɫɹ ɩɨɜɬɨɪɹɸɳɟɟɫɹ ɢɡɦɟɪɟɧɢɟ, ɬɨ ɛɭɮɟɪ ɞɚɧɧɵɯ ɨɱɢɳɚɟɬɫɹ ɢ ɫɨɯɪɚɧɹɟɬ ɩɨɫɥɟɞɧɢɣ 
ɪɟɡɭɥɶɬɚɬ ɩɨɜɬɨɪɹɸɳɟɝɨɫɹ ɢɡɦɟɪɟɧɢɹ (ɦɚɤɫɢɦɭɦ 100000 ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ). ɋɨɞɟɪɠɚɧɢɟ ɛɭɮɟɪɚ 
ɞɚɧɧɵɯ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Measure Result. 

ɉɨɜɬɨɪɹɸɳɢɟɫɹ ɢɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɧɢɠɟ ɭɫɬɚɧɨɜɤɚɦɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ. 
ɉɪɢ ɷɬɨɦ ɢɝɧɨɪɢɪɭɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ, ɜɵɩɨɥɧɟɧɧɵɟ ɧɚ ɫɭɛɩɚɧɟɥɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬ-
ɪɨɜ ɡɚɩɭɫɤɚ (ɫɦ. ɫɬɪ. 98). 

 Acquire trigger (ɡɚɩɭɫɤ ɢɡɦɟɪɟɧɢɹ): Initiate 

 ARM acquire count: Infinite 

 ARM acquire source: AUTO (ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ) 

 TRIGger acquire count (ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɟɧɢɣ): 100 

 TRIGger acquire source (ɡɚɩɭɫɤ ɢɡɦɟɪɟɧɢɣ): AUTO (ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ) 

 TRIGger acquire timer period (ɩɟɪɢɨɞ ɢɡɦɟɪɟɧɢɣ): 10 ms (ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɞɥɢɧɹɟɬɫɹ, ɟɫɥɢ ɧɟ ɡɚ-
ɜɟɪɲɚɟɬɫɹ ɢɡɦɟɪɟɧɢɟ) 

 Trigger delay (ɡɚɞɟɪɠɤɚ ɢɫɬɨɱɧɢɤɚ = ɡɚɞɟɪɠɤɚ ɢɡɦɟɪɟɧɢɹ): 0 s 

 Trigger output (ɜɵɯɨɞ ɡɚɩɭɫɤɚ): Disable 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

Эɬɨ ɲɟɫɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨɞ ɞɢɫɩɥɟɟɦ. Ɉɧɢ ɧɚɡɧɚɱɚɸɬɫɹ ɷɤɪɚɧɧɵɦ ɤɥɚ-
ɜɢɲɚɦ SPEED, RANGE, Zoom, Clear, Apps, System Menu ɢ ɬ.ɞ. ɇɚɡɧɚɱɟɧɢɟ ɷɤɪɚɧɧɵɯ ɤɥɚɜɢɲ ɡɚɜɢɫɢɬ 
ɨɬ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ (Meter, Graph, Histogram ɢɥɢ Roll). 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ 

Эɬɨ ɩɹɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɜɢɲ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɭ ɩɪɚɜɨɣ ɤɪɨɦɤɢ ɞɢɫɩɥɟɹ. Ɉɧɢ ɧɚɡɧɚɱɚɸɬɫɹ ɷɤ-
ɪɚɧɧɵɦ ɤɥɚɜɢɲɚɦ, ɤɨɬɨɪɵɟ ɩɨɦɨɝɚɸɬ ɜɚɦ ɜ ɢɡɦɟɧɟɧɢɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. ɇɚɡɧɚɱɟɧɢɟ ɷɤ-
ɪɚɧɧɵɯ ɤɥɚɜɢɲ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ ɢ ɩɨɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɫɨɫɬɨɹɧɢɢ EDIT (ɡɟ-
ɥɟɧɨɝɨ ɰɜɟɬɚ). 

Ʉɥɚɜɢɲɚ View 

ɋɥɭɠɢɬ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚɡɧɚɱɟɧɢɹ ɷɤɪɚɧɧɵɯ ɤɥɚɜɢɲ ɞɥɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

∗ Эɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ, ɞɨɫɬɭɩɧɵɟ ɞɥɹ ɬɟɤɭɳɟɝɨ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ 

∗ Эɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɜɵɛɨɪɚ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ 

ɂɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ. ɇɚɠɦɢɬɟ ɨɞɧɭ ɢɡ ɧɢɯ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟ-
ɧɢɹ. 

Meter View ȼɤɥɸɱɚɟɬ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter. 

Graph View ȼɤɥɸɱɚɟɬ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph 

Histogram View ȼɤɥɸɱɚɟɬ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Histogram 

Roll View ȼɤɥɸɱɚɟɬ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll 

 



Ⱦɦɛɝɛ 4: ɏɮɨɥɱɣɣ ɥɦɛɝɣɳ ɣ ɟɣɬɪɦɠɺ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 84 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ʉɥɚɜɢɲɚ Cancel/Local 

ɇɚɠɚɬɢɟɦ ɷɬɨɣ ɤɥɚɜɢɲɢ ɨɬɦɟɧɹɟɬɫɹ ɨɩɟɪɚɰɢɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɝɞɚ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟ-
ɠɢɦɟ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ). Ʉɨɝɞɚ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ, ɬɨ ɧɚɠɚɬɢɟ ɷɬɨɣ ɤɥɚɜɢɲɢ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɤɥɸɱɟɧɢɸ ɜ ɪɟɠɢɦ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

ɇɚɜɢɝɚɰɢɨɧɧɵɟ ɤɥɚɜɢɲɢ ɢɡɦɟɪɟɧɢɣ 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɭɫɬɚɧɨɜɨɤ ɫɤɨɪɨɫɬɢ ɢɡɦɟɪɟɧɢɣ (SPEED) ɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (RANGE). 
ɂɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɥɚɜɢɲɢ: 

Coarse Res ɍɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɦɟɧɶɲɚɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ 
ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟ SPEED. ȼ ɪɟɠɢɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ 

ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ ɢɡɦɟɧɹɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ Stable → 

Normal → Quick. 

ȼ ɪɟɠɢɦɟ ɪɭɱɧɨɝɨ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ ɢɡɦɟɧɹɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɜ ɩɨɫɥɟ-

ɞɨɜɚɬɟɥɶɧɨɫɬɢ 100.0 PLC → 10.0 PLC → 1.0 PLC → 0.1 PLC → 0.01 PLC → 0.001 PLC. 

ȼɵ ɦɨɠɟɬɟ ɩɟɪɟɤɥɸɱɚɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ (ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢɥɢ 
ɪɭɱɧɨɣ ɜɵɛɨɪ) ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ SPEED ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ 
Meter (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.2.1). 

Range + ɉɟɪɟɤɥɸɱɚɟɬ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɜɜɟɪɯ, ɚ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɪɟɠɢɦ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɭɫɬɚ-
ɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (FIXED). Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟ RANGE. 

ȼɵ ɦɨɠɟɬɟ ɩɟɪɟɤɥɸɱɚɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢɥɢ ɪɭɱ-
ɧɨɣ ɜɵɛɨɪ) ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ RANGE ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter 
(ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.2.1). 

Эɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɢɡɦɟɪɟɧɢɸ ɬɨɤɚ ɭ ɩɪɢɛɨɪɨɜ ȼ2981Ⱥ ɢ ȼ2983Ⱥ. Эɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɤ 
ɩɨɫɥɟɞɧɟɦɭ ɜɵɛɪɚɧɧɨɦɭ ɪɟɠɢɦɭ ɢɡɦɟɪɟɧɢɣ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ (AMPS(I), 
COUL(Q), VOLTS(V) ɢɥɢ OHMS(R)). 

[home] ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (SPEED) ɧɚ Normal ɢ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɧɚ AUTO. 
Эɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨ ɜɫɟɦ ɪɟɠɢɦɚɦ ɢɡɦɟɪɟɧɢɣ (AMPS(I), COUL(Q), VOLTS(V) ɢɥɢ 
OHMS(R)). 

Range – ɉɟɪɟɤɥɸɱɚɟɬ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɜɧɢɡ, ɚ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɪɟɠɢɦ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɭɫɬɚ-
ɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (FIXED). Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟ RANGE. 

ȼɵ ɦɨɠɟɬɟ ɩɟɪɟɤɥɸɱɚɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢɥɢ ɪɭɱ-
ɧɨɣ ɜɵɛɨɪ) ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ RANGE ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter 
(ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.2.1). 

Эɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɢɡɦɟɪɟɧɢɸ ɬɨɤɚ ɭ ɩɪɢɛɨɪɨɜ ȼ2981Ⱥ ɢ ȼ2983Ⱥ. Эɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɤ 
ɩɨɫɥɟɞɧɟɦɭ ɜɵɛɪɚɧɧɨɦɭ ɪɟɠɢɦɭ ɢɡɦɟɪɟɧɢɣ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ (AMPS(I), 
COUL(Q), VOLTS(V) ɢɥɢ OHMS(R)). 

Fine Res ɍɦɟɧɶɲɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɭɜɟɥɢɱɢɜɚɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ). Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ 
ɢɧɞɢɰɢɪɭɟɬɫɹ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟ SPEED. ȼ ɪɟɠɢɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ 

ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ ɢɡɦɟɧɹɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ Quick → 

Normal → Stable. 

ȼ ɪɟɠɢɦɟ ɪɭɱɧɨɝɨ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ ɢɡɦɟɧɹɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɜ ɩɨɫɥɟ-

ɞɨɜɚɬɟɥɶɧɨɫɬɢ 0.001 PLC → 0.01 PLC → 0.1 PLC → 1.0 PLC → 10.0 PLC → 100.0 PLC. 

ȼɵ ɦɨɠɟɬɟ ɩɟɪɟɤɥɸɱɚɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ (ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢɥɢ 
ɪɭɱɧɨɣ ɜɵɛɨɪ) ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ SPEED ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ 
Meter (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.2.1). 

Ʉɥɚɜɢɲɢ Coarse Res, Fine Res, Range + ɢ Range – ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤɠɟ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 
ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɜ ɩɨɥɹɯ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.1.1). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 85 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ȼɵɤɥɸɱɚɬɟɥɶ Ammeter On/Off 

ɋɥɭɠɢɬ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɢɥɢ ɨɬɤɥɸɱɟɧɢɹ ɜɯɨɞɚ ɚɦɩɟɪɦɟɬɪɚ. ȼ ɫɨɫɬɨɹɧɢɢ ȼɄɅ. ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɜɨɞ-
ɧɢɤ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ Ammeter ɩɪɢɫɨɟɞɢɧɟɧ ɤ ɚɦɩɟɪɦɟɬɪɭ; ɩɪɢ ɷɬɨɦ ɫɜɟɬɢɬɫɹ ɡɟɥɟɧɵɦ 
ɩɨɞɫɜɟɬɤɚ ɤɧɨɩɤɢ ɷɬɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. ȼ ɫɨɫɬɨɹɧɢɢ ȼЫɄɅ. ɨɧ ɫɨɟɞɢɧɟɧ ɫ ɨɛɳɢɦ ɩɪɨɜɨɞɨɦ ɰɟɩɢ; ɩɪɢ 
ɷɬɨɦ ɩɨɝɚɲɟɧɚ ɩɨɞɫɜɟɬɤɚ ɤɧɨɩɤɢ ɜɵɤɥɸɱɚɬɟɥɹ. ɇɚɠɚɬɢɟ ɤɧɨɩɤɢ ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɫɨɫɬɨɹɧɢɢ ȼɄɅ. (ɡɟɥɟ-
ɧɚɹ ɩɨɞɫɜɟɬɤɚ) ɩɟɪɟɜɨɞɢɬ ɟɝɨ ɜ ɫɨɫɬɨɹɧɢɟ ȼЫɄɅ., ɞɚɠɟ ɟɫɥɢ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧ-
ɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

ɍɫɬɚɧɨɜɢɬɟ ɷɬɨɬ ɜɵɤɥɸɱɚɬɟɥɶ ɜ ɫɨɫɬɨɹɧɢɟ ȼɄɅ., ɱɬɨɛɵ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ (ɚ ɬɚɤɠɟ ɢɡɦɟɪɟɧɢɹ 
ɡɚɪɹɞɚ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ). 

ɉɪɢɛɨɪɵ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɭɫɬɚɧɨɜɤɢ ɷɬɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ. 

ȼɵɤɥɸɱɚɬɟɥɶ Voltage Source On/Off (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

ɋɥɭɠɢɬ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢɥɢ ɜɵɤɥɸɱɟɧɢɹ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. ȼ ɫɨɫɬɨɹɧɢɢ ȼɄɅ. ɝɧɟɡɞɨ High 
ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɫɨɟɞɢɧɟɧɨ ɤ ɢɫɬɨɱɧɢɤɭ ɧɚɩɪɹɠɟɧɢɹ; ɩɪɢ ɷɬɨɦ ɫɜɟɬɢɬɫɹ ɡɟɥɟɧɵɦ ɩɨɞɫɜɟɬɤɚ 
ɤɧɨɩɤɢ ɷɬɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. ȼ ɫɨɫɬɨɹɧɢɢ ȼЫɄɅ. ɷɬɨɬ ɜɵɤɥɸɱɚɬɟɥɶ ɪɚɡɨɦɤɧɭɬ; ɩɪɢ ɷɬɨɦ ɩɨɝɚɲɟɧɚ ɩɨɞ-
ɫɜɟɬɤɚ ɤɧɨɩɤɢ ɜɵɤɥɸɱɚɬɟɥɹ. ɇɚɠɚɬɢɟ ɤɧɨɩɤɢ ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɫɨɫɬɨɹɧɢɢ ȼɄɅ. (ɡɟɥɟɧɚɹ ɩɨɞɫɜɟɬɤɚ) ɩɟ-
ɪɟɜɨɞɢɬ ɟɝɨ ɜ ɫɨɫɬɨɹɧɢɟ ȼЫɄɅ., ɞɚɠɟ ɟɫɥɢ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

Ʉɧɨɩɤɚ ɷɬɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢɦɟɟɬ ɤɪɚɫɧɭɸ ɩɨɞɫɜɟɬɤɭ, ɤɨɝɞɚ ɢɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹ-
ɧɢɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɫɜɵɲɟ ± 21 ȼ). 

ɉɨɜɨɪɨɬɧɚɹ ɪɭɱɤɚ 

Ʉɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ MOVE (ɢɦɟɟɬ ɫɢɧɢɣ ɰɜɟɬ), ɜɪɚɳɟɧɢɟ ɪɭɱɤɢ ɩɪɢɜɨɞɢɬ ɤ 
ɩɟɪɟɦɟɳɟɧɢɸ ɭɤɚɡɚɬɟɥɹ. ɇɚɠɚɬɢɟɦ ɪɭɱɤɢ ɮɢɤɫɢɪɭɟɬɫɹ ɩɨɡɢɰɢɹ ɭɤɚɡɚɬɟɥɹ; ɩɪɢ ɷɬɨɦ ɟɝɨ ɫɨɫɬɨɹɧɢɟ 
ɢɡɦɟɧɹɟɬɫɹ ɧɚ EDIT (ɢɧɞɢɤɚɰɢɹ ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ). 

Ʉɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT (ɢɦɟɟɬ ɡɟɥɟɧɵɣ ɰɜɟɬ), ɜɪɚɳɟɧɢɟ ɪɭɱɤɢ ɩɪɢɜɨɞɢɬ ɤ 
ɢɡɦɟɧɟɧɢɸ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ, ɜɵɞɟɥɟɧɧɨɝɨ ɭɤɚɡɚɬɟɥɟɦ. ɇɚɠɚɬɢɟɦ ɪɭɱɤɢ ɮɢɤɫɢɪɭɟɬɫɹ ɜɵɛɪɚɧɧɨɟ 
ɡɧɚɱɟɧɢɟ; ɩɪɢ ɷɬɨɦ ɫɨɫɬɨɹɧɢɟ ɭɤɚɡɚɬɟɥɹ ɢɡɦɟɧɹɟɬɫɹ ɧɚ MOVE (ɢɧɞɢɤɚɰɢɹ ɫɢɧɟɝɨ ɰɜɟɬɚ). 

Ɂɚ ɩɨɞɪɨɛɧɨɫɬɹɦɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.1.1. 

Ʉɥɚɜɢɲɚ Null 

ɋɥɭɠɢɬ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɮɭɧɤɰɢɢ ɧɚɱɚɥɶɧɨɝɨ ɨɛɧɭɥɟɧɢɹ (ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ). Ɂɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 5.3. 

Ʉɥɚɜɢɲɚ Filter 

ȿɫɥɢ ɩɨɝɚɲɟɧ ɢɧɞɢɤɚɬɨɪ FILT, ɬɨ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ Filter ɨɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure 
Filter. ɇɚɠɚɬɢɟɦ ɈɄ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɹ 
ɮɢɥɶɬɪɚ; ɩɪɢ ɷɬɨɦ ɜɤɥɸɱɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT. ȿɫɥɢ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT, ɬɨ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ 
Filter ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɥɸɱɟɧɢɸ ɮɭɧɤɰɢɢ ɮɢɥɶɬɪɚ; ɩɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɢɧɞɢɤɚɬɨɪ FILT. 

Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure Filter ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 4.4.4. 

Ʉɥɚɜɢɲɚ Math 

ȿɫɥɢ ɩɨɝɚɲɟɧ ɢɧɞɢɤɚɬɨɪ MATH, ɬɨ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ Math ɨɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Math Ex-
pression. ɇɚɠɚɬɢɟɦ ɈɄ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ; ɩɪɢ ɷɬɨɦ ɜɤɥɸɱɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ MATH. 

ȿɫɥɢ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ MATH, ɬɨ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ MATH ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɥɸɱɟɧɢɸ ɷɬɨɣ ɮɭɧɤɰɢɢ; 
ɩɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɢɧɞɢɤɚɬɨɪ MATH. 

Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Math Expression ɨɩɢɫɚɧɨ ɜ ɩɨɞɪɚɡɞɟɥɟ 4.5.1. 

Ʉɥɚɜɢɲɢ Save ɢ Recall 

Эɬɢ ɤɥɚɜɢɲɢ ɫɥɭɠɚɬ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɨɜɚ ɢɡ ɩɚɦɹɬɢ  ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɩɪɢɛɨɪɚ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɹɬɶ ɨɛɥɚɫɬɟɣ ɯɪɚɧɟɧɢɹ ɜɨ ɜɫɬɪɨɟɧɧɨɣ ɷɧɟɪɝɨɧɟɡɚɜɢ-
ɫɢɦɨɣ ɩɚɦɹɬɢ (NVRAM). 

ɉɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ Save ɢɥɢ Recall ɨɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ ɫɨɨɛɳɟɧɢɹ ɢ ɩɨɹɜɥɹɸɬɫɹ ɩɹɬɶ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɵɯ ɤɥɚɜɢɲ ɞɥɹ ɜɵɛɨɪɚ ɨɛɥɚɫɬɢ ɩɚɦɹɬɢ. Ɍɨɝɞɚ ɧɚɠɚɬɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ ɩɪɢɜɨɞɢɬ ɤ ɡɚɧɟɫɟ-
ɧɢɸ ɜ ɩɚɦɹɬɶ ɢɥɢ ɤ ɜɵɡɨɜɭ ɢɡ ɩɚɦɹɬɢ ɢɧɮɨɪɦɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɚ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 86 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ʉɥɚɜɢɲɚ ɞɥɹ ɧɟɢɫɩɨɥɶɡɭɟɦɨɣ ɨɛɥɚɫɬɢ ɩɚɦɹɬɢ ɢɦɟɟɬ ɨɛɨɡɧɚɱɟɧɢɟ #n <Empty>. Ʉɥɚɜɢɲɚ ɞɥɹ ɢɫɩɨɥɶ-
ɡɭɟɦɨɣ ɨɛɥɚɫɬɢ ɩɚɦɹɬɢ ɢɦɟɟɬ ɨɛɨɡɧɚɱɟɧɢɟ #n HH:MM:SS (ɜɪɟɦɹ). Ɂɞɟɫɶ #n ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ #1, 

#2. #3, #4 ɢ #5. 

      ɉɊɂɆȿɑȺɇɂȿ       Ʉɥɚɜɢɲɢ Save ɢ Recall ɤɚɤ ɤɥɚɜɢɲɢ  ɢ  

Ʉɥɚɜɢɲɟ Save ɧɚɡɧɚɱɟɧɚ ɬɚɤɠɟ ɮɭɧɤɰɢɹ ɤɥɚɜɢɲɢ . Ʉɥɚɜɢɲɟ Recall ɧɚɡɧɚɱɟɧɚ ɬɚɤɠɟ ɮɭɧɤɰɢɹ ɤɥɚɜɢɲɢ . Ɂɚ 
ɩɨɞɪɨɛɧɨɫɬɹɦɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.1.1. 

4.1.1 Ɏɭɧɤɰɢɢ ɤɥɚɜɢɲ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ 

Ʉɨɝɞɚ ɜɵ ɢɡɦɟɧɹɟɬɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜ ɩɨɥɹɯ, ɪɚɡɥɢɱɧɵɟ ɤɥɚɜɢɲɢ ɜɵɩɨɥɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤ-
ɰɢɢ. 

Ɍɚɛɥɢɰɚ 4-1 Ɏɭɧɤɰɢɢ ɤɥɚɜɢɲ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ 

Ɉɩɟɪɚɰɢɹ Ɏɭɧɤɰɢɹ 

 ȼ ɫɨɫɬɨɹɧɢɢ MOVE ȼ ɫɨɫɬɨɹɧɢɢ EDIT 

ȼɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɉɟɪɟɦɟɳɟɧɢɟ ɭɤɚɡɚɬɟɥɹ  
ɩɨɥɹ 

ɂɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ 

ɇɚɠɚɬɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ Ɏɢɤɫɚɰɢɹ ɩɨɞɥɟɠɚɳɟɝɨ  
ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ ɩɨɥɹ ɢ ɩɟɪɟ-
ɤɥɸɱɟɧɢɟ ɜ ɫɨɫɬɨɹɧɢɟ EDIT 

Ɏɢɤɫɚɰɢɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ɢ  
ɩɟɪɟɤɥɸɱɟɧɢɟ ɜ ɫɨɫɬɨɹɧɢɟ MOVE 

ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Range +  
ɢɥɢ Range – 

– • ɂɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ 

• ɉɟɪɟɦɟɳɟɧɢɟ ɭɤɚɡɚɬɟɥɹ ɢ ɜɵɛɨɪ 
ɫɢɦɜɨɥɚ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ  
ɩɚɧɟɥɢ 

ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Coarse Res,  
Fine Res, Save ɢɥɢ Recall 

– • ɉɟɪɟɤɥɸɱɟɧɢɟ ɧɚ ɭɤɚɡɚɬɟɥɶ  
ɫɢɦɜɨɥɚ 

• ɉɟɪɟɦɟɳɟɧɢɟ ɭɤɚɡɚɬɟɥɹ ɫɢɦɜɨɥɚ 

ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Cancel/Local – Ɉɬɦɟɧɚ ɢɡɦɟɧɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɚ ɞɨ ɮɢɤɫɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ 

 
ȿɫɥɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ ɢɧɞɢɰɢɪɭɸɬ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ, ɧɚɠɦɢɬɟ 
ɨɞɧɭ ɢɡ ɧɢɯ, ɱɬɨɛɵ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɫ ɧɭɠɧɨɣ ɟɞɢɧɢɰɟɣ ɢɡɦɟɪɟɧɢɣ. 

ȿɫɥɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ ɢɧɞɢɰɢɪɭɸɬ ɚɥɶɬɟɪɧɚɬɢɜɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɨɥɹ, ɧɚɠɦɢɬɟ ɨɞɧɭ ɢɡ ɧɢɯ, 
ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɢ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɭɫɬɚɧɨɜɤɭ. 

ɂɡɦɟɧɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɥɹ ɫ ɩɨɦɨɳɶɸ ɭɤɚɡɚɬɟɥɹ ɩɨɥɹ 

1. ȼɪɚɳɚɣɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ, ɱɬɨɛɵ ɩɨɦɟɫɬɢɬɶ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚ ɩɨɥɟ, ɩɨɞɥɟɠɚɳɟɟ ɪɟɞɚɤɬɢɪɨɜɚ-
ɧɢɸ. 

2. ɇɚɠɦɢɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ, ɱɬɨɛɵ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɩɨɞɥɟɠɚɳɟɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ ɩɨɥɟ. ɍɤɚɡɚɬɟɥɶ 
ɩɨɥɹ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ EDIT. 

3. ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ, ɜɪɚɳɚɣɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ ɥɢɛɨ ɧɚɠɢɦɚɣɬɟ ɤɥɚɜɢɲɭ 
Range + ɢɥɢ Range –. 

4. ɑɬɨɛɵ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ, ɧɚɠɦɢɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ ɢɥɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚ-
ɜɢɲɭ. ɍɤɚɡɚɬɟɥɶ ɩɨɥɹ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ MOVE. 

ȿɫɥɢ ɩɨɥɟ Voltage Source ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT, ɬɨ ɜɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɩɪɢɜɨɞɢɬ ɤ ɢɡ-
ɦɟɧɟɧɢɸ ɢɧɞɢɰɢɪɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɤ ɨɛɧɨɜɥɟɧɢɸ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫ-
ɲɬɚɛɟ ɜɪɟɦɟɧɢ. Ɉɞɧɚɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɭɤɚɡɚɬɟɥɹ ɫɢɦɜɨɥɚ ɢɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɪɚɛɨɬɚɟɬ ɜ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɭɫɬɚɧɨɜɤɢ ɨɛɧɨɜɥɟɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ. Ɉɛɪɚɳɚɣɬɟɫɶ ɧɚ ɷɬɨɬ ɫɱɟɬ ɤ ɩɨɞɪɚɡɞɟɥɭ 
4.11.1. 



Ⱦɦɛɝɛ 4: ɏɮɨɥɱɣɣ ɥɦɛɝɣɳ ɣ ɟɣɬɪɦɠɺ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 87 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ɂɡɦɟɧɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɥɹ ɫ ɩɨɦɨɳɶɸ ɭɤɚɡɚɬɟɥɹ ɫɢɦɜɨɥɚ 

1. ȼɪɚɳɚɣɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ, ɱɬɨɛɵ ɩɨɦɟɫɬɢɬɶ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚ ɩɨɞɥɟɠɚɳɟɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ 
ɩɨɥɟ ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ. 

2. ɇɚɠɦɢɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ, ɱɬɨɛɵ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɩɨɞɥɟɠɚɳɟɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ ɩɨɥɟ. ɍɤɚɡɚɬɟɥɶ 
ɩɨɥɹ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ EDIT. 

3. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Coarse Res, Fine Res, Save ɢɥɢ Recall, ɱɬɨɛɵ ɩɪɟɜɪɚɬɢɬɶ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɜ ɭɤɚ-
ɡɚɬɟɥɶ ɫɢɦɜɨɥɚ. 

4. ɇɚɠɢɦɚɣɬɟ ɤɥɚɜɢɲɭ Coarse Res, Fine Res, Save ɢɥɢ Recall, ɱɬɨɛɵ ɩɟɪɟɦɟɫɬɢɬɶ ɭɤɚɡɚɬɟɥɶ ɫɢɦɜɨɥɚ 
ɧɚ ɩɨɞɥɟɠɚɳɢɣ ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ ɫɢɦɜɨɥ ɢɥɢ ɰɢɮɪɨɜɨɣ ɪɚɡɪɹɞ. 

5. ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɡɧɚɱɟɧɢɟ ɫɢɦɜɨɥɚ ɢɥɢ ɰɢɮɪɵ, ɜɪɚɳɚɣɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ ɥɢɛɨ ɧɚɠɢɦɚɣɬɟ ɤɥɚ-
ɜɢɲɭ Range + ɢɥɢ Range –. 

 ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɨɬ 9 ɞɨ 0 ɢɥɢ ɨɬ 0 ɞɨ 9 ɢɡɦɟɧɹɟɬ ɡɧɚɱɟɧɢɟ ɫɥɟɞɭɸɳɟɝɨ 
ɪɚɡɪɹɞɚ. 

6. ɑɬɨɛɵ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ, ɧɚɠɦɢɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ ɢɥɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚ-
ɜɢɲɭ. ɍɤɚɡɚɬɟɥɶ ɩɨɥɹ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ MOVE. 

Ʉɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɫɢɦɜɨɥɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɞɟɰɢɦɚɥɶɧɨɣ ɬɨɱɤɟ ɩɨɥɹ ɜɜɨɞɚ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɬɨ ɜɪɚ-
ɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢɥɢ ɧɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Range +/Range – ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɦɟɳɟɧɢɸ ɞɟɰɢɦɚɥɶ-
ɧɨɣ ɬɨɱɤɢ, ɟɫɥɢ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ OFF ɨɛɧɨɜɥɟɧɢɟ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ. ȼ ɨɬɧɨɲɟɧɢɢ ɨɛɧɨɜ-
ɥɟɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.11.1. 

Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɵɯ ɫɢɦɜɨɥɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɩɚɧɟɥɢ ɨɩɢɫɚɧɨ ɜ 
ɩɨɞɪɚɡɞɟɥɟ 4.2.6. 

4.2 Ɋɟɠɢɦɵ ɨɬɨɛɪɚɠɟɧɢɹ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɤɥɚɜɢɲɢ 

ɉɪɢɛɨɪ Keysight B2980 ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɫɤɨɥɶɤɨ ɪɟɠɢɦɨɜ ɨɬɨɛɪɚɠɟɧɢɹ. Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ ɢɡɦɟɧɹ-
ɸɬ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ View.  

ȼ ɤɚɠɞɨɦ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɲɟɫɬɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ, ɪɚɫɩɨɥɨ-
ɠɟɧɧɵɦɢ ɩɨɞ ɞɢɫɩɥɟɟɦ, ɢ ɩɹɬɶɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɫɩɪɚɜɚ ɨɬ ɞɢɫɩɥɟɹ. 
Ɉɧɢ ɧɚɡɧɚɱɚɸɬɫɹ ɧɟɫɤɨɥɶɤɢɦ ɷɤɪɚɧɧɵɦ ɤɥɚɜɢɲɚɦ. ɇɚɡɧɚɱɟɧɢɟ ɷɤɪɚɧɧɵɯ ɤɥɚɜɢɲ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ 
ɨɬɨɛɪɚɠɟɧɢɹ. 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɪɟɠɢɦɨɜ ɨɬɨɛɪɚɠɟɧɢɹ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ ɩɪɢɜɟɞɟɧɨ 
ɜ ɫɥɟɞɭɸɳɢɯ ɩɨɞɪɚɡɞɟɥɚɯ: 

4.2.1 Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter ......................................................................................................... 88 

4.2.2 Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ (Graph View) .......................................................................... 100 

4.2.3 Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦ (Histogram View) ................................................................ 102 

4.2.4 Ɋɟɠɢɦ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ (Roll View) ............. 103 

4.2.5 ɂɧɞɢɤɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ............................................................................................................... 105 

ɂɧɞɢɤɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɹɜɥɹɟɬɫɹ ɨɛɳɟɣ ɞɥɹ ɜɫɟɯ ɪɟɠɢɦɨɜ ɨɬɨɛɪɚɠɟɧɢɹ. Эɬɚ ɢɧɮɨɪɦɚɰɢɹ 
ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚɞ ɧɢɠɧɢɦɢ ɷɤɪɚɧɧɵɦɢ ɤɥɚɜɢɲɚɦɢ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ 
ɤɥɚɜɢɲɚɦɢ. Эɬɚ ɨɛɥɚɫɬɶ ɷɤɪɚɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɤɠɟ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɢɫɬɟɦɧɵɯ ɫɨɨɛɳɟ-
ɧɢɣ ɢ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ. 

4.2.6 ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɩɚɧɟɥɶ (Helper) ........................................................................................... 106 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɩɚɧɟɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɜɨɞɚ ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɵɯ ɫɢɦɜɨɥɨɜ. Эɬɚ ɩɚ-
ɧɟɥɶ ɩɨɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɤɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT (ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ) 
ɧɚɯɨɞɢɬɫɹ ɧɚ ɩɨɥɟ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɜɜɨɞɚ ɫɢɦɜɨɥɨɜ. 
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4.2.1 Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter 

Ɂɞɟɫɶ ɨɬɨɛɪɚɠɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ, ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɬɨɱɧɢɤɚ, ɚ ɬɚɤɠɟ 
ɫɨɫɬɨɹɧɢɟ ɤɚɧɚɥɚ. ɇɚ ɷɬɨɦ ɷɤɪɚɧɟ ɦɨɠɧɨ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɛɨɥɶɲɢɧɫɬɜɨ ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ. ȼ ɜɟɪɯ-
ɧɟɣ ɩɨɥɨɜɢɧɟ ɷɤɪɚɧɚ ɨɬɨɛɪɚɠɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ, ɚ ɜ ɧɢɠɧɟɣ ɩɨɥɨɜɢɧɟ – ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɢɥɢ ɫɠɚɬɵɣ ɝɪɚɮɢɤ. 

ɉɪɢɛɨɪɵ ȼ2981Ⱥ ɢ ȼ2983Ⱥ 

  

Ɉɛɥɚɫɬɶ ɨɬɨɛɪɚɠɟɧɢɹ 

1 ɉɨɫɥɟɞɧɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ 

 D1 – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɣ. ɂɧɞɢɤɚɰɢɹ ɩɪɢɨɛɪɟɬɚɟɬ ɨɪɚɧɠɟɜɵɣ ɰɜɟɬ, ɤɨɝɞɚ ɪɟɡɭɥɶɬɚɬ ɩɪɟɜɵɲɚɟɬ 
ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ (Limit). 

 D2 – ɪɟɡɭɥɶɬɚɬ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ (PASS ɢɥɢ FAIL) 

2 ɂɧɞɢɤɚɬɨɪɵ NULL (ɤɨɦɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ), ZC (ɤɨɪɪɟɤɰɢɹ ɧɭɥɹ), FILT (ɮɢɥɶɬɪ) ɢɥɢ MATH (ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ). ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ. 

NULL ɢɧɞɢɰɢɪɭɟɬɫɹ, ɤɨɝɞɚ ɞɟɣɫɬɜɭɟɬ ɮɭɧɤɰɢɹ ɧɚɱɚɥɶɧɨɝɨ ɨɛɧɭɥɟɧɢɹ (ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ). 

ZC  ɢɧɞɢɰɢɪɭɟɬɫɹ, ɤɨɝɞɚ ɞɟɣɫɬɜɭɟɬ ɮɭɧɤɰɢɹ ɤɨɪɪɟɤɰɢɢ ɧɭɥɹ. 

FILT ɢɧɞɢɰɢɪɭɟɬɫɹ, ɤɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɮɢɥɶɬɪ. 

MATH  ɢɧɞɢɰɢɪɭɟɬɫɹ, ɤɨɝɞɚ ɞɟɣɫɬɜɭɟɬ ɮɭɧɤɰɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. 
3 Ɂɞɟɫɶ ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɨɞɧɚ ɢɡ ɭɤɚɡɚɧɧɵɯ ɧɢɠɟ ɫɭɛɩɚɧɟɥɟɣ ɢɥɢ ɫɠɚɬɵɣ ɝɪɚɮɢɤ. ȼɵ ɦɨɠɟɬɟ 
ɩɟɪɟɤɥɸɱɚɬɶ ɷɬɢ ɜɚɪɢɚɧɬɵ ɫ ɩɨɦɨɳɶɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɜɢɲ Show/Hide XXXX. 

• ɋɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (Range Setup) 

• ɋɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ (Trigger Setup) 

• ɋɠɚɬɚɹ ɝɢɫɬɨɝɪɚɦɦɚ 

  

• ɋɠɚɬɵɣ ɝɪɚɮɢɤ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ (ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛ-
ɥɚɫɬɢ) 
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• Ɉɩɟɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɲɭɦɚ 

 

4 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

ɋɦ. ɨɩɢɫɚɧɢɟ "Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ" ɧɚ ɫɬɪ. 90. 

5 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ 

ɋɦ. ɨɩɢɫɚɧɢɟ "ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ" ɧɚ ɫɬɪ. 94. ɍ ɩɪɢɛɨɪɨɜ ȼ2981Ⱥ ɢ ȼ2983Ⱥ ɧɟ ɨɬɨɛɪɚ-
ɠɚɸɬɫɹ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜ ɷɬɨɦ ɨɩɢɫɚɧɢɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ ɝɪɭɩɩɵ 1 ɢ ɝɪɭɩɩɵ 3. 

 

ɉɪɢɛɨɪɵ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

  

Ɉɛɥɚɫɬɶ ɨɬɨɛɪɚɠɟɧɢɹ 

1 ɉɨɫɥɟɞɧɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ 

 D1 – ɩɟɪɜɢɱɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ. ɂɧɞɢɤɚɰɢɹ ɩɪɢɨɛɪɟɬɚɟɬ ɨɪɚɧɠɟɜɵɣ ɰɜɟɬ, ɤɨɝɞɚ ɪɟɡɭɥɶɬɚɬ 
ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ (Limit). 

 D2 – ɜɬɨɪɢɱɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ. ɂɧɞɢɤɚɰɢɹ ɩɪɢɨɛɪɟɬɚɟɬ ɨɪɚɧɠɟɜɵɣ ɰɜɟɬ, ɤɨɝɞɚ ɪɟɡɭɥɶɬɚɬ 
ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ (Limit). 

 ȼ ɫɥɭɱɚɟ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ D2 ɢɧɞɢɰɢɪɭɟɬ ɪɟɡɭɥɶɬɚɬ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ (PASS ɢɥɢ FAIL) 
ɜɦɟɫɬɨ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ. 

      ɉɊɂɆȿɑȺɇɂȿ       ɂɡɦɟɪɟɧɢɟ ɡɚɪɹɞɚ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

ɉɪɢɛɨɪɵ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɨɞɧɨɜɪɟɦɟɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɡɚɪɹɞɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɧɨ ɧɟ ɦɨɝɭɬ 
ɜɵɩɨɥɧɹɬɶ ɨɞɧɨɜɪɟɦɟɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɡɚɪɹɞɚ ɢ ɬɨɤɚ ɢɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

2 ɂɧɞɢɤɚɬɨɪɵ NULL (ɤɨɦɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ), ZC (ɤɨɪɪɟɤɰɢɹ ɧɭɥɹ), FILT (ɮɢɥɶɬɪ), MATH (ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ) ɢɥɢ Ɉɋ (ɬɨɤɨɜɚɹ ɩɟɪɟɝɪɭɡɤɚ). ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ. 

NULL ɢɧɞɢɰɢɪɭɟɬɫɹ, ɤɨɝɞɚ ɞɟɣɫɬɜɭɟɬ ɮɭɧɤɰɢɹ ɧɚɱɚɥɶɧɨɝɨ ɨɛɧɭɥɟɧɢɹ (ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ). 

ZC  ɢɧɞɢɰɢɪɭɟɬɫɹ, ɤɨɝɞɚ ɞɟɣɫɬɜɭɟɬ ɮɭɧɤɰɢɹ ɤɨɪɪɟɤɰɢɢ ɧɭɥɹ. 

FILT ɢɧɞɢɰɢɪɭɟɬɫɹ, ɤɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɮɢɥɶɬɪ. 

MATH  ɢɧɞɢɰɢɪɭɟɬɫɹ, ɤɨɝɞɚ ɞɟɣɫɬɜɭɟɬ ɮɭɧɤɰɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. 
Ɉɋ ɢɧɞɢɰɢɪɭɟɬɫɹ, ɤɨɝɞɚ ɜ ɢɫɬɨɱɧɢɤɟ ɧɚɩɪɹɠɟɧɢɹ ɨɛɧɚɪɭɠɟɧɚ ɬɨɤɨɜɚɹ ɩɟɪɟɝɪɭɡɤɚ. 

3 Ɂɞɟɫɶ ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɨɞɧɚ ɢɡ ɭɤɚɡɚɧɧɵɯ ɧɢɠɟ ɫɭɛɩɚɧɟɥɟɣ ɢɥɢ ɫɠɚɬɵɣ ɝɪɚɮɢɤ. ȼɵ ɦɨɠɟɬɟ 
ɩɟɪɟɤɥɸɱɚɬɶ ɷɬɢ ɜɚɪɢɚɧɬɵ ɫ ɩɨɦɨɳɶɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɜɢɲ Show/Hide XXXX. 

• ɋɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (Range Setup) 

• ɋɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɮɭɧɤɰɢɢ ɢɫɬɨɱɧɢɤɚ (Source Function) 
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• ɋɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ (Trigger Setup) 

• ɋɠɚɬɚɹ ɝɢɫɬɨɝɪɚɦɦɚ 

  

• ɋɠɚɬɵɣ ɝɪɚɮɢɤ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ (ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɜɨ ɜɪɟɦɟɧɧɨɣ ɨɛ-
ɥɚɫɬɢ) 

 

• Ɉɩɟɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɲɭɦɚ 

 

4 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

ɋɦ. ɨɩɢɫɚɧɢɟ "Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ" ɧɚ ɞɚɧɧɨɣ ɫɬɪɚɧɢɰɟ. 

5 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ 

ɋɦ. ɨɩɢɫɚɧɢɟ "ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ" ɧɚ ɫɬɪ. 94. 

6 Voltage Source: ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 

7 ɂɧɞɢɤɚɬɨɪ ɮɨɪɦɵ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ – ɫɬɭɩɟɧɱɚɬɚɹ ɪɚɡɜɟɪɬɤɚ, ɪɚɡɜɟɪɬɤɚ 
ɩɨ ɫɩɢɫɤɭ ɢɥɢ ɫɢɝɧɚɥ ɧɚɩɪɹɠɟɧɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. ȼ ɪɟɠɢɦɟ ɜɵɜɨɞɚ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ ɡɞɟɫɶ ɧɟɬ ɢɧɞɢɤɚɰɢɢ. 

8 Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɟɫɥɢ ɤ ɩɪɢɛɨɪɭ ɩɨɞɤɥɸɱɟɧ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɢɥɢ ɜɥɚɠɧɨɫɬɢ. 
ȼɵ ɦɨɠɟɬɟ ɜɵɛɪɚɬɶ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ: °ɋ (ɝɪɚɞɭɫ ɐɟɥɶɫɢɹ), °F (ɝɪɚɞɭɫ Ɏɚɪɟɧɝɟɣɬɚ) 
ɢɥɢ Ʉ (ɝɪɚɞɭɫ Ʉɟɥɶɜɢɧɚ). 

9 Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɜɥɚɠɧɨɫɬɢ, ɟɫɥɢ ɤ ɩɪɢɛɨɪɭ ɩɨɞɤɥɸɱɟɧ ɞɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

SPEED ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɪɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ (AUTO) ɢɥɢ ɪɭɱɧɨɝɨ (Manual) ɜɵɛɨɪɚ ɫɤɨɪɨ-
ɫɬɢ ɢɡɦɟɪɟɧɢɣ (ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ). ɂɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɢɧɞɢɰɢɪɭɟɬ ɬɟɤɭɳɭɸ 
ɭɫɬɚɧɨɜɤɭ. 
ȿɫɥɢ ɭɫɬɚɧɨɜɥɟɧ ɪɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ, ɬɨ ɷɤɪɚɧɧɚɹ 
ɤɥɚɜɢɲɚ ɢɧɞɢɰɢɪɭɟɬ Stable, Normal ɢɥɢ Quick. 

ȿɫɥɢ ɭɫɬɚɧɨɜɥɟɧ ɪɟɠɢɦ ɪɭɱɧɨɝɨ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ, ɬɨ ɷɤɪɚɧɧɚɹ ɤɥɚɜɢɲɚ 
ɢɧɞɢɰɢɪɭɟɬ ɭɫɬɚɧɨɜɤɭ 100.0 PLC, 10.0 PLC, 1.0 PLC, 0.1 PLC, 0.01 PLC ɢɥɢ 0.001 
PLC. Ɂɞɟɫɶ PLC – ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɢɨɞɨɜ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɪɟɦɹ ɢɡɦɟɪɟ-
ɧɢɹ. Эɬɢɦ ɡɚɞɚɟɬɫɹ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɭɫɬɚɧɨɜɥɟɧɨ ɡɧɚɱɟɧɢɟ 1.0 
PLC, ɬɨ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɫɨɫɬɚɜɥɹɟɬ 20 ɦɫ ɩɪɢ ɱɚɫɬɨɬɟ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 50 Ƚɰ 
ɢɥɢ 16,667 ɦɫ ɩɪɢ ɱɚɫɬɨɬɟ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 60 Ƚɰ. 

ɉɨɥɶɡɭɣɬɟɫɶ ɧɚɜɢɝɚɰɢɨɧɧɵɦɢ ɤɥɚɜɢɲɚɦɢ Coarse Res ɢ Fine Res, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ 
ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɪɟɠɢɦɟ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ 
ɜɪɟɦɟɧɢ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 5.2. 
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RANGE ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɪɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ – ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ (AUTO) 
ɢɥɢ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ (FIXED). ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ AUTO ɢɧɞɢɰɢɪɭ-
ɟɬɫɹ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ AUTO. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ FIXED ɷɤɪɚɧɧɚɹ ɤɥɚɜɢɲɚ ɢɧɞɢ-
ɰɢɪɭɟɬ ɬɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ. Эɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɢɡɦɟɪɟɧɢɸ ɬɨɤɚ ɭ 
ɩɪɢɛɨɪɨɜ ȼ2981Ⱥ ɢ ȼ2983Ⱥ. Эɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɩɨɫɥɟɞɧɟɦɭ ɜɵɛɪɚɧɧɨɦɭ ɪɟɠɢɦɭ ɢɡ-
ɦɟɪɟɧɢɣ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ (AMPS(I), COUL(Q), VOLTS(V) ɢɥɢ OHMS(R)). 

Zoom ɂɡɦɟɧɹɟɬ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ ɜ ɪɟɠɢɦɟ Meter. Эɤɪɚɧɧɚɹ ɤɥɚɜɢɲɚ ɢɧɞɢɰɢɪɭɟɬ ɬɟ-
ɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ ɫɨɫɬɨɹɧɢɹ ɭɜɟɥɢɱɟɧɢɹ ɦɚɫɲɬɚɛɚ ɨɬɨɛɪɚɠɟɧɢɹ (ON ɢɥɢ OFF). 

Clear Ɉɱɢɳɚɟɬ ɛɭɮɟɪ ɞɚɧɧɵɯ. Ɉɱɢɳɚɟɬɫɹ ɬɚɤɠɟ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ. 

Apps Ɂɚɩɭɫɤɚɟɬ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɩɪɢɥɨɠɟɧɢɹ. ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɩɪɢɥɨɠɟɧɢɟ, ɩɨɥɶɡɭɣ-
ɬɟɫɶ ɫɥɟɞɭɸɳɢɦɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ. 

 #1 Ɏɭɧɤɰɢɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ (ɫɦ. ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɩɢɫɚɧɢɟ ɧɚ ɫɬɪ. 91). 

 #2 Ɋɟɝɢɫɬɪɚɬɨɪ ɞɚɧɧɵɯ (ɫɦ. ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɩɢɫɚɧɢɟ ɧɚ ɫɬɪ. 92). 

 #3 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ). ɋɦ. ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɩɢ-
ɫɚɧɢɟ ɧɚ ɫɬɪ. 93. 

 #4 Ⱦɟɦɨɧɫɬɪɚɰɢɨɧɧɨɟ ɫɥɚɣɞ-ɲɨɭ (ɫɦ. ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɩɢɫɚɧɢɟ ɧɚ ɫɬɪ. 94). 

 #5 ɋɜɟɞɟɧɢɹ ɨ ɩɪɢɛɨɪɟ ȼ298nA (ɧɨɦɟɪ ɦɨɞɟɥɢ) – ɫɦ. ɫɬɪ. 95. 

System Menu ɇɚɡɧɚɱɚɟɬ ɩɭɧɤɬɵ ɫɢɫɬɟɦɧɨɝɨ ɦɟɧɸ ɷɤɪɚɧɧɵɦ ɤɥɚɜɢɲɚɦ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɤɥɚ-
ɜɢɲɚɦ. ɑɬɨɛɵ ɨɬɦɟɧɢɬɶ ɧɚɡɧɚɱɟɧɢɟ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Cancel/Local. Ɂɚ ɨɩɢɫɚɧɢɟɦ 
ɫɢɫɬɟɦɧɨɝɨ ɦɟɧɸ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 4.3. 

ɉɪɢɥɨɠɟɧɢɹ 

ɇɢɠɟ ɨɩɢɫɚɧɵ ɩɪɢɥɨɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɡɚɩɭɫɤɚɸɬ ɫ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɜɢɲ 
Apps #1 ÷ Apps #5. 

Ɏɭɧɤɰɢɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ (Setup Integrity Checker) 

Эɬɚ ɮɭɧɤɰɢɹ ɫɥɭɠɢɬ ɞɥɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɲɭɦɚ ɜ ɞɚɧɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɨɛɫɬɚɧɨɜɤɟ. 
Ɂɚ ɩɨɞɪɨɛɧɵɦ ɨɩɢɫɚɧɢɟɦ ɷɬɨɣ ɮɭɧɤɰɢɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 5-18. Ⱦɥɹ ɜɜɨɞɚ ɜ ɞɟɣɫɬɜɢɟ ɷɬɨɣ 
ɮɭɧɤɰɢɢ ɧɟɨɛɯɨɞɢɦɚ ɥɢɰɟɧɡɢɹ "SIC" (Setup Integrity Checker). 

ɉɪɢ ɧɚɠɚɬɢɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɢ #1 ɨɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ. ɇɚɠɦɢɬɟ ɈɄ, ɱɬɨɛɵ ɨɬɤɪɵɬɶ 
ɩɚɧɟɥɶ Setup Integrity Checker ɢ ɜɵɡɜɚɬɶ ɧɚ ɷɤɪɚɧ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ. 

Вɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢшɢ 

Check Ɂɚɩɭɫɤɚɟɬ ɮɭɧɤɰɢɸ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ ɢ ɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Abort. 

Abort ɉɪɟɤɪɚɳɚɟɬ ɩɪɨɜɟɪɤɭ ɭɪɨɜɧɹ ɲɭɦɚ ɢ ɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Check. 

Export ɋɨɯɪɚɧɹɟɬ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ ɜ ɤɨɪɧɟɜɨɣ ɞɢɪɟɤɬɨɪɢɢ ɧɚ USB-ɧɚɤɨ-
ɩɢɬɟɥɟ, ɩɨɞɤɥɸɱɟɧɧɨɦ ɤ ɫɨɟɞɢɧɢɬɟɥɸ USB-A  ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɫ ɩɪɟɞɨɩɪɟɞɟ-
ɥɟɧɧɵɦ ɢɦɟɧɟɦ ɮɚɣɥɚ: 

MECMMDDhhmmss.csv  

Ɂɞɟɫɶ ММ ɨɡɧɚɱɚɟɬ ɦɟɫɹɰ, DD ɨɡɧɚɱɚɟɬ ɱɢɫɥɨ ɦɟɫɹɰɚ, hh ɨɡɧɚɱɚɟɬ ɱɚɫɵ, mm ɨɡɧɚ-
ɱɚɟɬ ɦɢɧɭɬɵ, ɚ ss ɨɡɧɚɱɚɟɬ ɫɟɤɭɧɞɵ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚя ɤɥɚɜɢшɚ 

Close Ɂɚɤɪɵɜɚɟɬ ɩɚɧɟɥɶ Setup Integrity Checker. 

ɉɚɧɟɥɶ Setup Integrity Checker ɨɬɨɛɪɚɠɚɟɬ ɫɥɟɞɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ. 

Date Ⱦɚɬɚ ɢ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ 

Range ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 

NPLC Ɂɧɚɱɟɧɢɟ PLC (ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ) 

Ref. Ʉɨɧɬɪɨɥɶɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ, ɬ.ɟ. ɜɚɪɢɚɰɢɹ ɬɨɤɚ, ɤɨɝɞɚ ɜɵɤɥɸɱɚɬɟɥɶ ɜɯɨɞɚ ɚɦɩɟɪ-
ɦɟɬɪɚ ɭɫɬɚɧɨɜɥɟɧ ɜ ɩɨɥɨɠɟɧɢɟ ȼЫɄɅ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 92 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

 

Target ɂɫɤɨɦɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ, ɬ.ɟ. ɜɚɪɢɚɰɢɹ ɬɨɤɚ, ɤɨɝɞɚ ɜɵɤɥɸɱɚɬɟɥɶ ɜɯɨɞɚ ɚɦɩɟɪɦɟɬɪɚ 
ɭɫɬɚɧɨɜɥɟɧ ɜ ɩɨɥɨɠɟɧɢɟ ȼɄɅ. 

Ratio Ⱦɢɫɩɟɪɫɢɨɧɧɨɟ ɨɬɧɨɲɟɧɢɟ Target/Ref. 

Ɋɟɝɢɫɬɪɚɬɨɪ ɞɚɧɧɵɯ (Data Logger) 

ȼɵɩɨɥɧɹɟɬ ɩɪɨɫɬɵɟ ɜɵɛɨɪɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɫ ɡɚɞɚɧɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɵɛɨɪɨɤ ɢ ɫ ɡɚɞɚɧɧɵɦ ɩɟɪɢɨ-
ɞɨɦ ɜɵɛɨɪɨɤ, ɡɚɬɟɦ ɡɚɧɨɫɢɬ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɣ ɜ ɛɭɮɟɪ ɞɚɧɧɵɯ. 
ɉɪɢ ɧɚɠɚɬɢɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɢ #2 ɨɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Data Logger. ɍɫɬɚɧɨɜɢɬɟ ɜ 
ɷɬɨɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɈɄ (ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ). 

Samples Ʉɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ. ȼɵ ɦɨɠɟɬɟ ɭɫɬɚɧɨɜɢɬɶ ɷɬɨ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɧɚɜɢɝɚɰɢɨɧɧɵɯ 
ɤɥɚɜɢɲ ɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

Period ɉɟɪɢɨɞ ɩɨɥɭɱɟɧɢɹ ɜɵɛɨɪɨɤ. ȼɵ ɦɨɠɟɬɟ ɭɫɬɚɧɨɜɢɬɶ ɷɬɨ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɧɚɜɢɝɚ-
ɰɢɨɧɧɵɯ ɤɥɚɜɢɲ ɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

ɇɚɠɦɢɬɟ ɈɄ, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɜɵɛɨɪɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɪɟɠɢ-
ɦɚɯ Meter, Histogram ɢɥɢ Roll. 

Ʉɨɝɞɚ ɧɚɱɢɧɚɸɬɫɹ ɜɵɛɨɪɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ, ɨɱɢɳɚɟɬɫɹ ɛɭɮɟɪ ɞɚɧɧɵɯ, ɢ ɜ ɧɟɝɨ ɡɚɧɨɫɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ 
ɢɡɦɟɪɟɧɢɣ. ɋɨɞɟɪɠɢɦɨɟ ɛɭɮɟɪɚ ɞɚɧɧɵɯ ɦɨɠɧɨ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Measure Result. 

ȼɵɛɨɪɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɧɢɠɟ ɭɫɬɚɧɨɜɤɚɦɢ ɩɚɪɚɦɟɬɪɨɜ ɛɭɮɟɪɚ ɢ 
ɡɚɩɭɫɤɚ. ɉɪɢ ɷɬɨɦ ɢɝɧɨɪɢɪɭɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Trace Buffer Setup ɢ ɧɚ 
ɫɭɛɩɚɧɟɥɢ Trigger Setup.  

ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɛɭɮɟɪɚ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ 

• Feed Data: SENSE 

• Buffer Control: NEXT 

• Buffer Size: ɡɧɚɱɟɧɢɟ, ɭɤɚɡɚɧɧɨɟ ɜ ɩɨɥɟ Samples 

ɍɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ 

• Acquire trigger (ɡɚɩɭɫɤ ɢɡɦɟɪɟɧɢɣ): Initiate 

• ARM acquire count: 1 

 ARM acquire source: AUTO (ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ) 

 TRIGger acquire count (ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɟɧɢɣ): ɡɧɚɱɟɧɢɟ, ɭɤɚɡɚɧɧɨɟ ɜ ɩɨɥɟ Samples 

 TRIGger acquire source (ɡɚɩɭɫɤ ɢɡɦɟɪɟɧɢɣ): AUTO (ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ) 

 TRIGger acquire timer period (ɩɟɪɢɨɞ ɢɡɦɟɪɟɧɢɣ): ɡɧɚɱɟɧɢɟ, ɭɤɚɡɚɧɧɨɟ ɜ ɩɨɥɟ Period 

 Trigger delay (ɡɚɞɟɪɠɤɚ ɢɫɬɨɱɧɢɤɚ = ɡɚɞɟɪɠɤɚ ɢɡɦɟɪɟɧɢɹ): 0 s 

 Trigger output (ɜɵɯɨɞ ɡɚɩɭɫɤɚ): Disable 

ɑɬɨɛɵ ɨɫɬɚɧɨɜɢɬɶ ɜɵɛɨɪɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Run/Stop. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɋɤɨɪɨɫɬɧɵɟ ɢɡɦɟɪɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɫ ɩɟɪɢɨɞɨɦ ɩɨɥɭɱɟɧɢɹ ɜɵɛɨɪɨɤ 1 ɦɫ) ɡɧɚɱɢɬɟɥɶɧɨ ɡɚɦɟɞɥɹɸɬ ɩɨɫɬɪɨɟɧɢɟ 
ɝɪɚɮɢɤɚ ɧɚ ɷɤɪɚɧɟ. 
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ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ (Sequential Measurement) 

ɉɪɢɛɨɪɵ ȼ2985Ⱥ ɢ ȼ2987Ⱥ: 
Эɬɢ ɩɪɢɛɨɪɵ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 4-1. 

  
 ɉɭɫɤ 

Vs – Source Value (ɡɧɚɱɟɧɢɟ ɢɫɬɨɱɧɢɤɚ)  
Tc – Charge Time (ɜɪɟɦɹ ɡɚɪɹɞɚ)  
Ti – Interval (ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ ɢɡɦɟɪɟɧɢɹɦɢ)  
N – Repeat Count (ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɬɨɪɟɧɢɣ) 

 Ɋɢɫ. 4-1 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ 
 
1. Ɉɱɢɳɚɟɬɫɹ ɛɭɮɟɪ ɞɚɧɧɵɯ ɝɪɚɮɢɤɚ. 

2. ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ ȼɄɅ. ɜɵɤɥɸɱɚɬɟɥɢ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ, ɡɚɬɟɦ ɩɨɞɚɟɬɫɹ ɡɚɞɚɧɧɨɟ ɧɚ-
ɩɪɹɠɟɧɢɟ Source Value. 

3. Ɉɠɢɞɚɧɢɟ ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɜɪɟɦɟɧɢ Charge Time, ɩɨɤɚ ɩɨɞɚɜɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɡɚɪɹɠɚɟɬ 
ɨɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ. 

4. ɉɨɫɥɟ ɷɬɨɝɨ ɩɨɜɬɨɪɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɫɬɨɥɶɤɨ ɪɚɡ, ɫɤɨɥɶɤɨ ɡɚɞɚɧɨ ɩɚɪɚɦɟɬɪɨɦ 
Repeat Count ɫ ɡɚɞɚɧɧɵɦ ɢɧɬɟɪɜɚɥɨɦ (Interval) ɦɟɠɞɭ ɢɡɦɟɪɟɧɢɹɦɢ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɨɬɨ-
ɛɪɚɠɚɸɬɫɹ ɧɚ ɞɢɫɩɥɟɟ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɢɡɦɟɪɟɧɢɹ; ɜɫɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ ɡɚɧɨɫɹɬɫɹ ɜ ɛɭɮɟɪ 
ɞɚɧɧɵɯ ɝɪɚɮɢɤɚ. 

5. ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɜɫɟɯ ɢɡɦɟɪɟɧɢɣ ɜɵɤɥɸɱɚɟɬɫɹ (ɨɛɧɭɥɹɟɬɫɹ) ɩɨɞɚɜɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɭɫɬɚɧɚɜɥɢ-
ɜɚɸɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ ȼЫɄɅ. ɜɵɤɥɸɱɚɬɟɥɢ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ. 

Ɏɭɧɤɰɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɝɨɞɢɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɜɪɟɦɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. Ɉɧɚ ɦɨɠɟɬ 
ɜɵɩɨɥɧɹɬɶ ɩɨɜɬɨɪɹɸɳɢɟɫɹ ɢɡɦɟɪɟɧɢɹ ɫ ɩɪɨɫɬɨɣ ɭɫɬɚɧɨɜɤɨɣ ɩɚɪɚɦɟɬɪɨɜ. Эɬɚ ɮɭɧɤɰɢɹ ɩɨɥɟɡɧɚ ɞɥɹ 
ɢɡɦɟɪɟɧɢɣ ɨɛɴɟɦɧɨɝɨ ɢ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

ȿɦɺ ɪɫɠɟɩɭɝɫɛɴɠɨɣɺ ɪɩɫɛɡɠɨɣɺ ɸɦɠɥɭɫɣɲɠɬɥɣɧ ɭɩɥɩɧ ɫɛɢɫɺɡɛɤɭɠ ɩɜɵɠɥɭ ɣɢɧɠɫɠɨɣɤ, ɲɭɩɜɶ ɧɩɡɨɩ ɜɶɦɩ 
ɭɫɩɞɛɭɷ ɠɞɩ ɫɮɥɛɧɣ ɪɩɬɦɠ ɣɢɧɠɫɠɨɣɤ. Ɋɩɦɠɢɨɩ ɮɬɭɛɨɩɝɣɭɷ ɬɩɬɭɩɺɨɣɠ ɝɶɥɦɹɲɠɨɨɩɞɩ ɝɶɰɩɟɛ ɨɛ ZERO ɟɦɺ 
ɩɜɠɬɪɠɲɠɨɣɺ ɫɛɢɫɺɟɛ ɟɩ ɣ ɪɩɬɦɠ ɣɢɧɠɫɠɨɣɤ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. ȼɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɣ: 

• Ɍɢɩ ɢɡɦɟɪɟɧɢɣ (ɬɨɤ, ɡɚɪɹɞ, ɧɚɩɪɹɠɟɧɢɟ ɢɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ) 

• ɋɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɪɟɠɢɦ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɜɪɟɦɹ) 

• ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ (ɪɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɢ ɩɪɟɞɟɥ) 

• Ⱦɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ (ɟɫɥɢ ɧɭɠɧɨ) 

• ɍɩɪɚɜɥɟɧɢɟ ɦɚɧɢɩɭɥɹɬɨɪɨɦ (ɟɫɥɢ ɧɭɠɧɨ) 

2. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Apps ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚ-
ɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ #3. Ɉɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Sequential Measurement. 

3. ɍɫɬɚɧɨɜɢɬɟ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɜ ɷɬɨɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ. 

Source Value ɉɨɞɚɜɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ 

Charge Time ȼɪɟɦɹ ɨɠɢɞɚɧɢɹ ɩɨɫɥɟ ɧɚɱɚɥɚ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɞɨ ɜɵɩɨɥɧɟɧɢɹ ɩɟɪɜɨɝɨ ɢɡɦɟ-
ɪɟɧɢɹ 

Interval ɂɧɬɟɪɜɚɥ ɦɟɠɞɭ ɢɡɦɟɪɟɧɢɹɦɢ 

Repeat Count Ʉɨɥɢɱɟɫɬɜɨ ɩɨɜɬɨɪɟɧɢɣ ɢɡɦɟɪɟɧɢɣ 

4. ɇɚɠɦɢɬɟ ɈɄ (ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ), ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ. 

ɂɡɦɟɪɟɧɢɟ 

ɉɨɞɚɜɚɟɦɨɟ
ɧɚɩɪɹɠɟɧɢɟ
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Ⱦɟɦɨɧɫɬɪɚɰɢɨɧɧɨɟ ɫɥɚɣɞ-ɲɨɭ (Demo slide show) 

Эɬɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ ɡɚɩɭɫɤɚɟɬ ɫɥɚɣɞ-ɲɨɭ ɞɥɹ ɨɡɧɚɤɨɦɥɟɧɢɹ ɫ ɩɪɢɛɨɪɨɦ. ɑɬɨɛɵ ɡɚɩɭɫɬɢɬɶ 
ɟɝɨ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ ɈɄ. ɑɬɨɛɵ ɨɫɬɚɧɨɜɢɬɶ, ɧɚɠɦɢɬɟ ɥɸɛɭɸ ɤɥɚɜɢɲɭ ɧɚ ɩɟɪɟɞɧɟɣ 
ɩɚɧɟɥɢ. 

About B298nA 

Эɬɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ ɜɵɡɵɜɚɟɬ ɧɚ ɷɤɪɚɧ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Revision, ɤɨɬɨɪɨɟ ɨɬɨɛɪɚɠɚɟɬ ɧɨ-
ɦɟɪ ɦɨɞɟɥɢ, ɫɟɪɢɣɧɵɣ ɧɨɦɟɪ, ɜɟɪɫɢɸ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ, ɜɟɪɫɢɸ ɦɢɤɪɨɫɯɟɦɵ CPU, ɜɟɪɫɢɸ ɦɨɞɭɥɟɣ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɥɢɰɟɧɡɢɢ, ɜɪɟɦɹ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɩɟɪɟɡɚɪɹɞɤɢ ɚɤ-
ɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ȼ2983Ⱥ ɢ ȼ3987Ⱥ). 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ 

Вɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢшɢ ɝɪɭɩɩɵ 1 

AMPS (I) ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɬɨɤɚ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

COUL (Q) ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɡɚɪɹɞɚ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

VOLTS (V) ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

OHMS (R) ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ). ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɵ-
ɱɢɫɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ Vmeas/Imeas ɢɥɢ Vout/Imeas, ɝɞɟ Vmeas – ɪɟɡɭɥɶɬɚɬ ɢɡ-
ɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, Imeas – ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɹ ɬɨɤɚ, Vout – ɜɵɯɨɞɧɨɟ ɧɚɩɪɹ-
ɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. 

ȼɵɛɟɪɢɬɟ ɞɚɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ (Vmeas ɢɥɢ Vout) ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚ-
ɜɢɲ System Menu > Config > Measure > Ohms > V Select (ɫɦ. ɪɚɡɞɟɥ 4.4). 

More… ɉɟɪɟɤɥɸɱɚɟɬ ɞɢɫɩɥɟɣ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ ɝɪɭɩɩɵ 2 (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

      ɉɊɂɆȿɑȺɇɂȿ       Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ ɜ ɪɟɠɢɦɟ Zoom ON  
(ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

Ʉɨɝɞɚ ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter ɞɟɣɫɬɜɭɟɬ ɮɭɧɤɰɢɹ ɭɜɟɥɢɱɟɧɢɹ ɦɚɫɲɬɚɛɚ ɨɬɨɛɪɚɠɟɧɢɹ, ɧɟɜɨɡɦɨɠɧɨ ɩɨɥɶɡɨ-
ɜɚɬɶɫɹ ɤɥɚɜɢɲɟɣ More… ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ ɝɪɭɩɩɵ 2. 

Вɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢшɢ ɝɪɭɩɩɵ 2 

Show Hist. ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɫɠɚɬɭɸ ɝɢɫɬɨɝɪɚɦɦɭ ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Hide 
Hist.. 

Hide Hist. ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɫɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (ɫɦ. ɨɩɢɫɚɧɢɟ " ɋɭɛɩɚ-
ɧɟɥɶ Range Setup" ɧɚ ɫɬɪ. 95) ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Show Hist.. 

Show Roll ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɫɠɚɬɵɣ ɝɪɚɮɢɤ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ 
ɤɥɚɜɢɲɢ ɧɚ Hide Roll. 

Hide Roll ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɫɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧ-
ɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Show Roll. 

Show Trigger ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɫɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ (ɫɦ. ɨɩɢɫɚɧɢɟ "ɋɭɛɩɚ-
ɧɟɥɶ Trigger Setup" ɧɚ ɫɬɪ. 98) ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Hide 
Trigger. 

Hide Trigger ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɫɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧ-
ɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Show Trigger. 

Show Noise. ȼɵɡɵɜɚɟɬ ɷɤɪɚɧ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɲɭɦɚ (ɫɦ. ɪɚɡɞɟɥ 5.17) ɢ ɢɡɦɟɧɹɟɬ 
ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Hide Noise.. 

Hide Noise. ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɫɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (ɫɦ. ɨɩɢɫɚɧɢɟ " ɋɭɛɩɚ-
ɧɟɥɶ Range Setup" ɧɚ ɫɬɪ. 95) ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Show Noise.. 

More… ɉɟɪɟɤɥɸɱɚɟɬ ɞɢɫɩɥɟɣ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ ɝɪɭɩɩɵ 3 (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 
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Source (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) Ɉɬɨɛɪɚɠɚɟɬ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚ ɩɨɥɟ Voltage Source ɜ ɫɨɫɬɨɹɧɢɢ 
EDIT (ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ). 
ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɜɪɚɳɚɣɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ. 
ɑɬɨɛɵ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɡɧɚɱɟɧɢɟ, ɧɚɠɦɢɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ ɢɥɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ 
ɤɥɚɜɢɲɭ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ (V ɢɥɢ mV). 

Show Preview (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) Ɉɛɟɫɩɟɱɢɜɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɪɨɫɦɨɬɪ ɝɪɚɮɢɤɚ ɢɡɦɟɧɟɧɢɹ 
ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ (ɜɦɟɫɬɨ ɢɡɦɟɪɹɟɦɵɯ ɡɧɚɱɟɧɢɣ) ɜ ɜɟɪɯɧɟɣ ɩɨɥɨ-
ɜɢɧɟ ɷɤɪɚɧɚ ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Hide Preview. 

 

Hide Preview (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) Ɉɬɦɟɧɹɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɪɨɫɦɨɬɪ, ɨɬɨɛɪɚɠɚɟɬ ɢɡɦɟɪɹɟɦɵɟ 
ɡɧɚɱɟɧɢɹ ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Show Preview. 

Show VS Func. (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɫɭɛɩɚɧɟɥɶ ɮɭɧɤɰɢɢ ɢɫɬɨɱɧɢɤɚ (ɫɦ. ɨɩɢɫɚɧɢɟ 
"ɋɭɛɩɚɧɟɥɶ Source Function (B2985A ɢ ȼ2987Ⱥ)" ɧɚ ɫɬɪ. 96) ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧ-
ɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Hide VS Func. 

Hide VS Func. (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɫɭɛɩɚɧɟɥɶ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɢ 
ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Show VS Func. 

More… (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ɉɟɪɟɤɥɸɱɚɟɬ ɞɢɫɩɥɟɣ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ ɝɪɭɩɩɵ 1. 

ɂɦɟɧɚ ɷɤɪɚɧɧɵɯ ɤɥɚɜɢɲ Show XXXX ɢ Hide XXXX ɩɟɪɟɤɥɸɱɚɸɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ. 

ɋɭɛɩɚɧɟɥɶ Range Setup 

 ȼ2981Ⱥ ɢ ȼ2983Ⱥ 

  
 
 ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

  
 
Ɂɞɟɫɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɩɚɪɚɦɟɬɪɵ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɷɬɢɯ ɩɨɥɟɣ ɩɨɥɶɡɭɣɬɟɫɶ ɩɨɜɨ-
ɪɨɬɧɨɣ ɪɭɱɤɨɣ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ. 

Measure Amps ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ. 

ȼ ɥɟɜɨɦ ɩɨɥɟ ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO ɢɥɢ 
FIXED).  

ȼ ɩɪɚɜɨɦ ɩɨɥɟ ɭɫɬɚɧɨɜɢɬɟ ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɚ 
ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ AUTO ɢɥɢ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɞɥɹ 
ɪɟɠɢɦɚ FIXED. 
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Measure Coulomb (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ. 

ȼ ɥɟɜɨɦ ɩɨɥɟ ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO ɢɥɢ 
FIXED).  

ȼ ɩɪɚɜɨɦ ɩɨɥɟ ɭɫɬɚɧɨɜɢɬɟ HIGH ɢɥɢ LOW ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ AUTO. 

 HIGH (200nC–2µɋ) Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬ ɧɚɞɥɟɠɚɳɢɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟ-
ɧɢɣ ɨɬ 200 ɧɄɥ ɞɨ 2 ɦɤɄɥ. 

 LOW (2nC–20nC) Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬ ɧɚɞɥɟɠɚɳɢɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟ-
ɧɢɣ ɨɬ 2 ɧɄɥ ɞɨ 20 ɧɄɥ. 

 Ⱦɥɹ ɪɟɠɢɦɚ FIXED ɭɫɬɚɧɨɜɢɬɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɜ ɩɪɚɜɨɦ ɩɨɥɟ. 

Measure Volts (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ. 

ȼ ɥɟɜɨɦ ɩɨɥɟ ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO ɢɥɢ 
FIXED).  

ȼ ɩɪɚɜɨɦ ɩɨɥɟ ɭɫɬɚɧɨɜɢɬɟ ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɚ 
ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ AUTO ɢɥɢ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɞɥɹ 
ɪɟɠɢɦɚ FIXED. 

Measure Ohms (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

ȼ ɥɟɜɨɦ ɩɨɥɟ ɜɵɛɟɪɢɬɟ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO ɢɥɢ 
FIXED).  

ȼ ɩɪɚɜɨɦ ɩɨɥɟ ɭɫɬɚɧɨɜɢɬɟ ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɚ 
ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ AUTO ɢɥɢ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɞɥɹ 
ɪɟɠɢɦɚ FIXED. 

Spot Source Range (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɞɢɚɩɚɡɨɧ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 20 ȼ, 
+1000 ȼ ɢɥɢ –1000 ȼ. 

Triggered Voltage  
Source 

(ȼ2985Ⱥ ɢ ȼ2987Ⱥ) Ɂɚɞɚɟɬ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɜɵ-
ɜɨɞɢɦɨɝɨ ɩɨ ɜɯɨɞɧɨɦɭ ɫɢɝɧɚɥɭ ɡɚɩɭɫɤɚ. ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɤɥɸɱɚɟɬ 
ɜɵɯɨɞ ɧɚ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɩɪɢɟɦɟ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ. Эɬɨ 
ɜɨɡɦɨɠɧɨ ɜ ɫɨɫɬɨɹɧɢɢ VS Function OFF ɢ Voltage Source ON. 

ɋɭɛɩɚɧɟɥɶ Source Function (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

  
 
ɉɨɥɶɡɭɣɬɟɫɶ ɷɬɨɣ ɫɭɛɩɚɧɟɥɶɸ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ 
ȼ2987Ⱥ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɪɚɡɜɟɪɬɤɢ ɢɥɢ ɢɫɬɨɱɧɢɤɚ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. 

ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɮɭɧɤɰɢɸ ɢɫɬɨɱɧɢɤɚ, ɩɨɥɶɡɭɣɬɟɫɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ, ɤɨɬɨɪɵɟ ɨɬɨɛɪɚɠɚ-
ɸɬɫɹ, ɤɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT (ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ) ɧɚ ɩɨɥɟ VS Function. 

• LINEAR SINGLE – ɪɚɡɜɟɪɬɤɚ ɫ ɧɚɱɚɥɚ ɞɨ ɤɨɧɰɚ ɫ ɥɢɧɟɣɧɵɦɢ ɫɬɭɩɟɧɱɚɬɵɦɢ ɩɪɢɪɚɳɟɧɢɹɦɢ 

• LINEAR DOUBLE – ɫɬɭɩɟɧɱɚɬɚɹ ɪɚɡɜɟɪɬɤɚ ɫ ɧɚɱɚɥɚ ɞɨ ɤɨɧɰɚ ɢ ɫ ɤɨɧɰɚ ɞɨ ɧɚɱɚɥɚ ɫ ɬɟɦ ɠɟ ɪɚɡɦɟ-
ɪɨɦ ɫɬɭɩɟɧɢ 

• LIST – ɪɚɡɜɟɪɬɤɚ ɩɨ ɫɩɢɫɤɭ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɝɨ ɡɚɞɚɸɬɫɹ, ɤɚɤ ɨɩɢɫɚɧɨ ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ. 

• ARB SQUARE – ɜɵɜɨɞ ɫɢɝɧɚɥɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ 

• OFF – ɢɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɪɚɛɨɬɚɟɬ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɨɹɧɧɨɝɨ (ɫɬɚɛɢɥɶɧɨɝɨ) ɧɚɩɪɹɠɟɧɢɹ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 97 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ⱦɥɹ ɮɭɧɤɰɢɣ LINEAR SINGLE, LINEAR DOUBLE ɢ LIST ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ. 

Start ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɜɟɪɬɤɢ. 

Stop ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɧɟɱɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɜɟɪɬɤɢ. 

Points ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɩɟɧɟɣ ɪɚɡɜɟɪɬɤɢ. 

Step ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɡɦɟɪ ɫɬɭɩɟɧɢ ɪɚɡɜɟɪɬɤɢ. Эɬɨɬ ɩɚɪɚɦɟɬɪ ɧɟɞɨɫɬɭɩɟɧ ɞɥɹ ɪɚɡɜɟɪɬɤɢ ɩɨ 
ɫɩɢɫɤɭ. 

Ⱦɥɹ ɮɭɧɤɰɢɢ ARB SQUARE ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ. 

Start ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɨɫɧɨɜɚɧɢɹ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. 

Peak ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɜɟɪɲɢɧɵ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. 

Delay ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɵɜɨɞɚ ɧɚɩɪɹɠɟɧɢɹ ɨɫɧɨɜɚɧɢɹ ɩɟɪɟɞ ɜɟɪɲɢɧɨɣ. 

Peak Time ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɵɜɨɞɚ ɧɚɩɪɹɠɟɧɢɹ ɜɟɪɲɢɧɵ 

End Time ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɵɜɨɞɚ ɧɚɩɪɹɠɟɧɢɹ ɨɫɧɨɜɚɧɢɹ ɩɨɫɥɟ ɜɟɪɲɢɧɵ 

Count ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɢɦɵɯ ɩɟɪɢɨɞɨɜ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɜ ɨɞ-
ɧɨɦ ɞɟɣɫɬɜɢɢ ɭɫɬɪɨɣɫɬɜɚ. 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɨɥɶɡɭɣɬɟɫɶ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ. Ʉɨɝɞɚ 
ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT (ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ) ɧɚ ɩɨɥɟ ɜɜɨɞɚ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢ-
ɲɢ ɡɚɦɟɧɹɸɬɫɹ ɤɥɚɜɢɲɚɦɢ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɣ, ɬ.ɟ. mV ɢ V ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɢɥɢ 
µs, ms, s ɢɥɢ ks ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɧɚɱɟɧɢɣ ɜɪɟɦɟɧɢ. 

ȼɵɛɨɪ ɪɟɠɢɦɚ ɭɫɬɚɧɨɜɤɢ ɞɢɚɩɚɡɨɧɚ ɢɫɬɨɱɧɢɤɚ ɪɚɡɜɟɪɬɤɢ ɨɩɢɫɚɧ ɜ ɩɨɞɪɚɡɞɟɥɟ 4.4.2. ȿɫɥɢ ɪɟɠɢɦ ɜɵ-
ɛɨɪɚ ɞɢɚɩɚɡɨɧɚ ɭɫɬɚɧɨɜɥɟɧ ɧɚ BEST, ɬɨ ɧɟ ɞɟɣɫɬɜɭɟɬ ɭɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɚ Spot Source Range ɧɚ 
ɫɭɛɩɚɧɟɥɢ Range Setup. Эɬɚ ɭɫɬɚɧɨɜɤɚ ɞɟɣɫɬɜɭɟɬ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɞɥɹ ɮɢɤ-
ɫɢɪɨɜɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɢɚɩɚɡɨɧɚ (FIXED( ɢɫɬɨɱɧɢɤɚ ɪɚɡɜɟɪɬɤɢ. 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ 

Ʉɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT (ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ) ɧɚ ɩɨɥɟ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ 
Start/Stop/Points, ɬɨ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɚ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ ɢɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ. 

Edit Ɉɬɤɪɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ List Sweep, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬ-
ɪɨɜ ɢɫɬɨɱɧɢɤɚ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ. 

Load Ɉɬɤɪɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Load List Sweep Data, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɝɪɭɡɤɢ 
ɞɚɧɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ ɫ USB-ɧɚɤɨɩɢɬɟɥɹ, ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɫɨɟɞɢɧɢɬɟɥɸ USB-A ɧɚ 
ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ. 

• Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ List Sweep 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɨɥɹ  ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢ-
ɫɤɭ. ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɫɨɫɬɚɜɥɟɧɢɹ ɫɩɢɫɤɚ ɧɚɠɦɢɬɟ ɈɄ, ɱɬɨɛɵ ɩɪɢɦɟɧɢɬɶ ɷɬɢ ɞɚɧɧɵɟ ɢ ɡɚɤɪɵɬɶ ɞɢɚ-
ɥɨɝɨɜɨɟ ɨɤɧɨ. 

(ɝɪɚɮɢɤ ɞɚɧɧɵɯ) Ɉɬɨɛɪɚɠɚɟɬ ɮɨɪɦɭ ɫɢɝɧɚɥɚ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ. 
(ɫɩɢɫɨɤ ɞɚɧɧɵɯ) ɋɩɢɫɨɤ ɫ ɢɧɞɟɤɫɨɦ ɞɚɧɧɵɯ ɜ ɥɟɜɨɣ ɹɱɟɣɤɟ ɢ ɜɵɯɨɞɧɵɦ ɡɧɚɱɟɧɢɟɦ ɜ ɩɪɚɜɨɣ 

ɹɱɟɣɤɟ. 

Ʉɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ MOVE, ɜɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ 
ɜɵɡɵɜɚɟɬ ɩɟɪɟɦɟɳɟɧɢɟ ɭɤɚɡɚɬɟɥɹ ɧɚ ɥɟɜɭɸ ɢɥɢ ɩɪɚɜɭɸ ɹɱɟɣɤɭ. ɇɚɠɚɬɢɟ ɩɨ-
ɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɩɟɪɟɤɥɸɱɚɟɬ ɫɨɫɬɨɹɧɢɟ ɭɤɚɡɚɬɟɥɹ ɧɚ EDIT. 

Ʉɨɝɞɚ ɩɪɚɜɚɹ ɹɱɟɣɤɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT, ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɜɵɯɨɞɧɨɟ 
ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

Ʉɨɝɞɚ ɥɟɜɚɹ ɹɱɟɣɤɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT, ɞɨɫɬɭɩɧɵ ɩɟɪɟɱɢɫɥɟɧɧɵɟ 
ɧɢɠɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɩɪɨɤɪɭɬɤɢ ɫɩɢɫɤɚ. Ɍɨɝɞɚ 
ɜɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɜɵɡɵɜɚɟɬ ɩɪɨɤɪɭɬɤɭ ɫɩɢɫɤɚ, ɚ ɧɚɠɚɬɢɟ ɪɭɱɤɢ ɩɟ-
ɪɟɤɥɸɱɚɟɬ ɫɨɫɬɨɹɧɢɟ ɧɚ MOVE. 

 Append Ⱦɨɛɚɜɥɹɟɬ ɫɬɪɨɤɭ ɧɢɠɟ. Ɍɨ ɠɟ ɫɚɦɨɟ ɡɧɚɱɟɧɢɟ ɜɜɨɞɢɬɫɹ ɜ 
ɩɪɚɜɨɣ ɹɱɟɣɤɟ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 98 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

 

 Insert Ⱦɨɛɚɜɥɹɟɬ ɫɬɪɨɤɭ ɜɵɲɟ. Ɍɨ ɠɟ ɫɚɦɨɟ ɡɧɚɱɟɧɢɟ ɜɜɨɞɢɬɫɹ ɜ 
ɩɪɚɜɨɣ ɹɱɟɣɤɟ. 

 Delete ɍɞɚɥɹɟɬ ɫɬɪɨɤɭ. 
 Scroll –100 ɉɟɪɟɦɟɳɚɟɬ ɭɤɚɡɚɬɟɥɶ ɦɚɤɫɢɦɭɦ ɧɚ 100 ɩɭɧɤɬɨɜ ɜɵɲɟ. 

 Scroll +100 ɉɟɪɟɦɟɳɚɟɬ ɭɤɚɡɚɬɟɥɶ ɦɚɤɫɢɦɭɦ ɧɚ 100 ɩɭɧɤɬɨɜ ɧɢɠɟ. 

Points Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ 
Max Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

Min Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

• Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Load List Sweep Data 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɨɥɹ ɞɥɹ ɡɚɝɪɭɡɤɢ ɞɚɧɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ ɢɡ 
ɮɚɣɥɚ, ɯɪɚɧɹɳɟɝɨɫɹ ɜ ɩɚɦɹɬɢ USB. ȼɵɞɟɥɢɬɟ ɩɨɞɥɟɠɚɳɢɣ ɡɚɝɪɭɡɤɟ ɮɚɣɥ ɫ ɩɨɦɨɳɶɸ ɤɭɪɫɨɪɚ 
ɫɬɪɨɤɢ ɢ ɧɚɠɦɢɬɟ ɈɄ, ɱɬɨɛɵ ɡɚɝɪɭɡɢɬɶ ɞɚɧɧɵɟ ɢ ɡɚɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ. Ʉɭɪɫɨɪ ɫɬɪɨɤɢ ɦɨɠɧɨ 
ɩɟɪɟɦɟɳɚɬɶ ɜɪɚɳɟɧɢɟɦ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

(ɝɪɚɮɢɤ ɞɚɧɧɵɯ) Ɉɬɨɛɪɚɠɚɟɬ ɮɨɪɦɭ ɫɢɝɧɚɥɚ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ. 
Path ɉɚɩɤɚ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɮɚɣɥ ɞɚɧɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ 
(ɫɩɢɫɨɤ ɮɚɣɥɨɜ) ɋɩɢɫɨɤ ɮɚɣɥɨɜ ɞɚɧɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ. 
Points Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ 
Max Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɞɚɧɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ 
Min Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɞɚɧɧɵɯ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ 

Ⱦɚɧɧɵɟ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ ɦɨɝɭɬ ɡɚɝɪɭɠɚɬɶɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɮɨɪɦɚɬɚɯ: 
• Ɂɧɚɱɟɧɢɹ, ɪɚɡɞɟɥɹɟɦɵɟ ɡɚɩɹɬɵɦɢ, ɪɚɫɲɢɪɟɧɢɟ ɢɦɟɧɢ ɮɚɣɥɚ csv 

• Ɂɧɚɱɟɧɢɹ, ɪɚɡɞɟɥɹɟɦɵɟ ɫɢɦɜɨɥɨɦ ɜɨɡɜɪɚɬɚ ɤɚɪɟɬɤɢ ɢɥɢ ɩɟɪɟɜɨɞɚ ɫɬɪɨɤɢ, ɪɚɫɲɢɪɟɧɢɟ ɢɦɟɧɢ 
ɮɚɣɥɚ txt 

• Ɂɧɚɱɟɧɢɹ, ɪɚɡɞɟɥɹɟɦɵɟ ɩɪɨɛɟɥɨɦ, ɪɚɫɲɢɪɟɧɢɟ ɢɦɟɧɢ ɮɚɣɥɚ prn 

ɋɭɛɩɚɧɟɥɶ Trigger Setup 

 ȼ2981Ⱥ ɢ ȼ2983Ⱥ 

  
 
 ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

  
 
ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɬɢɩɵ ɡɚɩɭɫɤɚ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɩɪɢɛɨɪɚɦɢ ȼ2981Ⱥ ɢ ȼ2983Ⱥ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡɦɟ-
ɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɪɢɛɨɪɚɦɢ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡɦɟɪɟɧɢɣ ɢ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. 
Эɬɨ ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɡɚɩɭɫɤɚ. 

Ɍɢɩ ɡɚɩɭɫɤɚ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɫ ɩɨɦɨɳɶɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɜɢɲ, ɤɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚɯɨɞɢɬɫɹ ɜ 
ɫɨɫɬɨɹɧɢɢ EDIT (ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ) ɧɚ ɩɨɥɟ Trigger. Ɍɢɩɵ ɡɚɩɭɫɤɚ ɢ ɩɚɪɚɦɟɬɪɵ ɡɚɩɭɫɤɚ ɩɟɪɟɱɢɫɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4-2 ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ. 
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AUTO Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɡɚɩɭɫɤ 
SYNC ɋɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɵɣ ɡɚɩɭɫɤ 
TIMER Ɂɚɩɭɫɤ ɩɨ ɬɚɣɦɟɪɭ 
MANUAL Ɋɭɱɧɨɣ ɡɚɩɭɫɤ 
ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɩɚɪɚɦɟɬɪɵ ɡɚɩɭɫɤɚ ɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɥɹ ɡɚɩɭɫɤɚ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ (ɞɟɣɫɬ-
ɜɢɟ ɩɟɪɟɤɥɸɱɟɧɢɹ) ɜ ɫɬɨɥɛɰɟ Source ɢ ɞɥɹ ɡɚɩɭɫɤɚ ɢɡɦɟɪɟɧɢɣ (ɞɟɣɫɬɜɢɟ ɫɛɨɪɚ ɞɚɧɧɵɯ) ɜ ɫɬɨɥɛɰɟ 
Measure. 

Count ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ ɨɬ 1 ɞɨ 100000 ɢɥɢ ɞɨ ɛɟɫɤɨɧɟɱɧɨɫɬɢ (INF). 
Эɬɨ ɡɧɚɱɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɞɥɹ ɬɢɩɚ ɡɚɩɭɫɤɚ AUTO. Ⱦɥɹ ɞɪɭɝɢɯ ɬɢɩɨɜ 
ɡɚɩɭɫɤɚ ɭɫɬɚɧɨɜɢɬɟ ɧɚɞɥɟɠɚɳɢɦ ɨɛɪɚɡɨɦ ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 
ɤɚɠɞɨɝɨ ɭɪɨɜɧɹ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɢ ɢɡɦɟɪɟɧɢɣ. ɇɚɩɪɢɦɟɪ, ɭɫɬɚɧɨɜɢɬɟ Source Count = 
Measure Count = 10 ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɫ ɪɚɡɜɟɪɬɤɨɣ, ɫɨɞɟɪɠɚɳɟɣ 10 ɫɬɭɩɟɧɟɣ. 

Delay ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ ɡɚɩɭɫɤɚ. 

Period ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɩɟɪɢɨɞ ɡɚɩɭɫɤɚ. 

Trigger ȼɵɛɢɪɚɟɬ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ ɫ ɩɨɦɨɳɶɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɜɢɲ AUTO, BUS, TIMER, 
INTm, LAN ɢɥɢ EXTn ɢɥɢ TIN, ɝɞɟ m – ɷɬɨ ɰɟɥɨɟ ɱɢɫɥɨ 1 ɢɥɢ 2, ɚ n – ɰɟɥɨɟ ɱɢɫɥɨ ɨɬ 1 ɞɨ 7. 
ɂɫɬɨɱɧɢɤɢ ɡɚɩɭɫɤɚ ɩɟɪɟɱɢɫɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4-2. 

Ʉɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT (ɢɦɟɟɬ ɡɟɥɟɧɵɣ ɰɜɟɬ) ɜ ɩɨɥɟ Delay ɢɥɢ Period, 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɤɥɚɜɢɲɢ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɣ: µs, ms, ks ɢ s 

Ɍɚɛɥɢɰɚ 4-2 Ɍɢɩɵ ɢ ɩɚɪɚɦɟɬɪɵ ɡɚɩɭɫɤɚ 

Ɍɢɩ Count  
(Ʉɨɥ-ɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ) 

Delay  
(Ɂɚɞɟɪɠɤɚ) 

Period  
(ɉɟɪɢɨɞ) 

Trigger  
(Ɂɚɩɭɫɤ) 

AUTO ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ  
ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

0 ɫɟɤɭɧɞ – AUTO 

SYNC ɜɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ – AUTO 

TIMER ɜɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ TIMER 

MANUAL ɜɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɛɪɚɧɧɨɟ 
ɡɧɚɱɟɧɢɟ 

 
 Trigger = AUTO ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬ ɫ ɩɨɦɨɳɶɸ ɜɧɭɬɪɟɧɧɟɝɨ ɚɥɝɨɪɢɬɦɚ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ, 
ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ. 

 Trigger = BUS ɜɵɛɢɪɚɟɬ ɤɨɦɚɧɞɭ ɡɚɩɭɫɤɚ ɫ ɢɧɬɟɪɮɟɣɫɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɧɚɩɪɢɦɟɪ, 
ɤɨɦɚɧɞɭ ɝɪɭɩɩɨɜɨɝɨ ɢɫɩɨɥɧɟɧɢɹ (GET), ɤɨɦɚɧɞɭ TRIGger ɢɥɢ ɤɨɦɚɧɞɭ *TRG. 

 Trigger = TIMER ɜɵɛɢɪɚɟɬ ɫɢɝɧɚɥ, ɝɟɧɟɪɢɪɭɟɦɵɣ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ, ɡɚɞɚɧɧɨɣ ɩɚɪɚɦɟɬ-
ɪɨɦ Period. 

 Trigger = INT1 ɢɥɢ INT2 ɢɫɩɨɥɶɡɭɟɬ ɫɢɝɧɚɥ ɫ ɜɧɭɬɪɟɧɧɟɣ ɲɢɧɵ 1 ɢɥɢ 2, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

 Trigger = LAN ɜɵɛɢɪɚɟɬ ɡɚɩɭɫɤ LXI.  

 Trigger = EXTn ɜɵɛɢɪɚɟɬ ɫɢɝɧɚɥ ɫ ɤɨɧɬɚɤɬɧɨɝɨ ɜɵɜɨɞɚ n ɫɨɟɞɢɧɢɬɟɥɹ Digital I/O ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. 
Ɂɞɟɫɶ n = 1 ÷ 7. 

 Trigger = TIN ɜɵɛɢɪɚɟɬ ɫɢɝɧɚɥ ɫ ɫɨɟɞɢɧɢɬɟɥɹ Trigger In ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. 

      ɉɊɂɆȿɑȺɇɂȿ       ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ ɜ ɞɟɬɚɥɹɯ 

Ɂɚ ɩɨɞɪɨɛɧɨɫɬɹɦɢ ɜ ɨɬɧɨɲɟɧɢɢ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɚ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɢɫ. 5-10 ɧɚ ɫɬɪ. 149. 

ȼ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɢɩɵ ɢ ɩɚɪɚɦɟɬɪɵ ɡɚɩɭɫɤɚ, ɷɮɮɟɤɬɢɜɧɵɟ ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɭɫɬɚɧɨɜɤɢ 
ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ. ȿɫɥɢ ɜɵ ɯɨɬɢɬɟ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɡɚɩɭɫɤɚ ɜ ɞɟɬɚɥɹɯ, ɜɵɛɟɪɢɬɟ ɬɢɩ ɡɚɩɭɫɤɚ MANUAL ɢ 
ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɞɢɚɥɨɝɨɜɵɦ ɨɤɧɨɦ Trigger Configuration, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲ System Menu 
> Trigger > Config (ɫɦ. ɨɩɢɫɚɧɢɟ ɜ ɪɚɡɞɟɥɟ 4.6). 

ȼ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter ɧɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɪɨɜɧɹ ɚɤɬɢɜɢɡɚɰɢɢ, ɧɨ ɫɨɞɟɪɠɚɬɫɹ ɩɚɪɚɦɟɬɪɵ 
ɞɥɹ ɭɪɨɜɧɹ ɡɚɩɭɫɤɚ. ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter ɢɦɟɟɬ ɩɪɢɨɪɢɬɟɬ ɧɚɞ ɭɫɬɚɧɨɜɤɨɣ ɩɚɪɚ-
ɦɟɬɪɨɜ ɧɚ ɭɪɨɜɧɟ ɡɚɩɭɫɤɚ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Trigger Configuration. ɉɨɷɬɨɦɭ ɜ ɷɬɨɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɢɝɧɨɪɢɪɭɸɬ-
ɫɹ ɧɚɤɥɚɞɵɜɚɸɳɢɟɫɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 100 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

4.2.2 Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ (Graph View) 

ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɝɪɚɮɢɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɢɥɢ ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟ-
ɪɚɰɢɣ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɡɞɟɫɶ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɨ 5000 ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ. 

  

Ɉɛɥɚɫɬɶ ɨɬɨɛɪɚɠɟɧɢɹ 

1 Ɍɢɩ ɞɚɧɧɵɯ ɩɨ ɨɫɢ Y: I (A), Q (C), V (V), R (Ω) ɢɥɢ MATH (ɫɦ. ɬɚɛɥɢɰɭ 4-3). ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɬɢɩ 
ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɜɢɲ. 

 ȼ2981Ⱥ ɢ ȼ2983Ⱥ:  I (A) ɢɥɢ MATH  

ȼ2985Ⱥ ɢ ȼ2987Ⱥ:  I (A), Q (C), V (V), R (Ω) ɢɥɢ MATH 

2 ɒɤɚɥɚ ɩɨ ɨɫɢ Y: LINEAR ɢɥɢ LOG. ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ ɫ ɩɨɦɨɳɶɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚ-
ɜɢɲ. 

3 Ɍɢɩ ɞɚɧɧɵɯ ɩɨ ɨɫɢ ɏ: I (A), Q (C), V (V), R (Ω), MATH, SRC ɢɥɢ t (s) – ɫɦ. ɬɚɛɥɢɰɭ 4-3. ȼɵɛɟɪɢɬɟ 
ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ ɫ ɩɨɦɨɳɶɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɜɢɲ. 

 ȼ2981Ⱥ ɢ ȼ2983Ⱥ:  I (A), MATH ɢɥɢ t (s) 

ȼ2985Ⱥ ɢ ȼ2987Ⱥ:  I (A), Q (C), V (V), R (Ω), MATH, SRC ɢɥɢ t (s) 

4 ɒɤɚɥɚ ɩɨ ɨɫɢ ɏ: LINEAR ɢɥɢ LOG. ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɜɚɪɢɚɧɬ ɫ ɩɨɦɨɳɶɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚ-
ɜɢɲ. 

5 Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɝɪɚɮɢɤɚ 

6 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɝɪɚɮɢɤɚ 

7 (ȼ2985Ⱥ ɢ ȼ2987Ⱥ ) Ɂɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (ɭɩɪɚɜɥɹɟɬɫɹ ɜɫɩɨ-
ɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɟɣ Show Source ɢɥɢ Hide Source). Ʉɨɝɞɚ ɜɵɤɥɸɱɚɬɟɥɶ Voltage Source On/Off 
ɭɫɬɚɧɨɜɥɟɧ ɜ ɫɨɫɬɨɹɧɢɟ ȼɄɅ., ɜɵɯɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɢɧɞɢɰɢɪɭɟɬɫɹ ɠɟɥɬɵɦ ɰɜɟɬɨɦ. ɋ ɩɨɦɨɳɶɸ ɷɬɨ-
ɝɨ ɩɨɥɹ ɜɵ ɦɨɠɟɬɟ ɢɡɦɟɧɢɬɶ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. 

8 Ⱦɚɧɧɵɟ ɨɫɢ Y ɤɚɧɚɥɚ 1 ɢ/ɢɥɢ 2 ɜ ɩɨɡɢɰɢɢ ɚɤɬɢɜɧɨɝɨ ɤɭɪɫɨɪɚ ɏ. Ⱦɥɹ ɩɨɡɢɰɢɢ ɧɟɬ ɞɚɧɧыɯ ɡɞɟɫɶ 
ɢɧɞɢɰɢɪɭɟɬɫɹ ----,----. 

9 Ⱦɚɧɧɵɟ ɤɭɪɫɨɪɨɜ (ɭɩɪɚɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɟɣ Show Cursors ɢɥɢ Hide Cursors) 

 ɉɟɪɜɚɹ ɫɬɪɨɤɚ ɉɨɡɢɰɢɢ Y-ɤɭɪɫɨɪɨɜ 1 ɢ 2 ɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ (ɧɚɩɪɢɦɟɪ, I1, I2, ∆Ⱥ) 

 ȼɬɨɪɚɹ ɫɬɪɨɤɚ ɉɨɡɢɰɢɢ ɏ-ɤɭɪɫɨɪɨɜ 1 ɢ 2 ɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ (ɧɚɩɪɢɦɟɪ, t1, t2, ∆t) 

10 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

11 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ 
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Ɍɚɛɥɢɰɚ 4-3 Ɍɢɩɵ ɞɚɧɧɵɯ ɩɨ ɨɫɹɦ ɏ ɢ Y ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨɜ 

Ɍɢɩ ɞɚɧɧɵɯ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ  
ɤɥɚɜɢɲɚ 

Ɉɩɢɫɚɧɢɟ 

I (A) AMPS (I) Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 

Q (C) COUL. (Q) Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɡɚɪɹɞɚ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

V (V) VOLTS (V) Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

R (Ω) OHMS (R) Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

MATH MATH Ⱦɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 

SRC SRC ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ.  
Ɍɨɥɶɤɨ ɜ ɤɚɱɟɫɬɜɟ ɞɚɧɧɵɯ ɩɨ ɨɫɢ ɏ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ). 

t (s) TIME (t) Ⱦɚɧɧɵɟ ɜɪɟɦɟɧɢ. Ɍɨɥɶɤɨ ɜ ɤɚɱɟɫɬɜɟ ɞɚɧɧɵɯ ɩɨ ɨɫɢ ɏ 
 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

Auto Scale Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɛɢɪɚɟɬ ɨɩɬɢɦɚɥɶɧɵɣ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ. 

Clear Ɉɱɢɳɚɟɬ ɛɭɮɟɪ ɞɚɧɧɵɯ. Ɉɱɢɳɚɟɬɫɹ ɬɚɤɠɟ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ. 

System Menu ɇɚɡɧɚɱɚɟɬ ɩɭɧɤɬɵ ɫɢɫɬɟɦɧɨɝɨ ɦɟɧɸ ɷɤɪɚɧɧɵɦ ɤɥɚɜɢɲɚɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ. 
ɑɬɨɛɵ ɨɬɦɟɧɢɬɶ ɧɚɡɧɚɱɟɧɢɟ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ Cancel/Local. Ɂɚ ɨɩɢɫɚɧɢɟɦ 
ɫɢɫɬɟɦɧɨɝɨ ɦɟɧɸ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 4.3. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ 

Dump Screen Ɉɬɤɪɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ File Selection (Dump Screen), ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɫɨɯɪɚɧɟɧɢɹ ɫɧɢɦɤɚ ɷɤɪɚɧɚ ɜ ɮɚɣɥɟ ɮɨɪɦɚɬɚ JPEG. 

Эɬɨɬ ɮɚɣɥ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɧɚ USB-ɧɚɤɨɩɢɬɟɥɟ, ɩɨɞɤɥɸɱɟɧɧɨɦ ɤ ɫɨɟɞɢɧɢɬɟɥɸ 
USB-A ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ɏɚɣɥ ɫɨɯɪɚɧɹɟɬɫɹ ɫ ɡɚɞɚɧɧɵɦ ɢɦɟɧɟɦ. ȿɫɥɢ ɧɟ ɭɤɚɡɚɬɶ 
ɪɚɫɲɢɪɟɧɢɟ ɢɦɟɧɢ ɮɚɣɥɚ, ɬɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɞɨɛɚɜɥɹɟɬɫɹ ɪɚɫɲɢɪɟɧɢɟ "jpg". 

Show Cursors ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɤɭɪɫɨɪɵ (Y-ɤɭɪɫɨɪɵ 1 ɢ 2, ɏ-ɤɭɪɫɨɪɵ 1 ɢ 2, ɢ ɞɚɧɧɵɟ ɤɭɪɫɨɪɨɜ) ɢ 
ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Hide Cursors. 

Hide Cursors ɍɛɢɪɚɟɬ ɫ ɷɤɪɚɧɚ ɤɭɪɫɨɪɵ ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Show Cursors. 

Show Ref. ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɤɨɧɬɪɨɥɶɧɭɸ ɥɢɧɢɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɚɧɟɫɟɧɧɵɯ ɜ ɩɚɦɹɬɶ ɢɡɦɟ-
ɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ ɜ ɤɚɱɟɫɬɜɟ ɞɚɧɧɵɯ ɤɨɧɬɪɨɥɶɧɨɣ ɥɢɧɢɢ ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ 
ɤɥɚɜɢɲɢ Hide Ref.. 

Hide Ref. ɍɛɢɪɚɟɬ ɫ ɷɤɪɚɧɚ ɤɨɧɬɪɨɥɶɧɭɸ ɥɢɧɢɸ ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Show 
Ref.. 

Save as Ref. ȼɪɟɦɟɧɧɨ ɫɨɯɪɚɧɹɟɬ ɜ ɩɚɦɹɬɢ ɨɬɨɛɪɚɠɚɟɦɵɟ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɞɚɧɧɵɟ ɜ ɤɚɱɟɫɬɜɟ 
ɞɚɧɧɵɯ ɤɨɧɬɪɨɥɶɧɨɣ ɥɢɧɢɢ. 

Show Source ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɢɡɦɟɧɹ-
ɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Hide Source. 

Hide Source ɍɛɢɪɚɟɬ ɫ ɷɤɪɚɧɚ ɢɧɞɢɤɚɰɢɸ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɢɡɦɟ-
ɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Show Source. 

      ɉɊɂɆȿɑȺɇɂȿ       ȿɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ ɩɪɟɜɵɲɚɟɬ 5000 

ȿɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ ɩɪɟɜɵɲɚɟɬ 5000, ɬɨ ɧɚ ɝɪɚɮɢɤ ɜ ɪɟɠɢɦɚɯ ɨɬɨɛɪɚɠɟɧɢɹ Graph ɢ Roll 
ɧɚɧɨɫɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ (ɡɞɟɫɶ n – ɷɬɨ ɰɟɥɨɟ ɱɢɫɥɨ ɨɬ 1 ɞɨ 5000): 

• Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ 5001 ÷ 10000: ɞɚɧɧɵɟ ɫ ɧɨɦɟɪɚɦɢ [2 × (n – 1) + 1] 

• Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ 10001 ÷ 25000: ɞɚɧɧɵɟ ɫ ɧɨɦɟɪɚɦɢ [5 × (n – 1) + 1] 

• Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ 25001 ÷ 50000: ɞɚɧɧɵɟ ɫ ɧɨɦɟɪɚɦɢ [10 × (n – 1) + 1] 

• Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ 50001 ÷ 100000: ɞɚɧɧɵɟ ɫ ɧɨɦɟɪɚɦɢ [20 × (n – 1) + 1] 
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4.2.3 Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦ (Histogram View) 

ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɝɢɫɬɨɝɪɚɦɦɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɡɦɟɪɟɧɢɣ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɨɩɪɟɞɟɥɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ ɡɧɚɱɟɧɢɣ (ɛɭɧɤɟɪɵ, ɬ.ɟ. ɫɬɨɥɛɢɤɢ ɝɢɫɬɨɝɪɚɦɦɵ). 
Ɍɢɩɵ ɞɚɧɧɵɯ ɩɨ ɨɫɢ ɏ ɜ ɷɬɨɦ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ ɩɟɪɟɱɢɫɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4-4. 

  

Ɉɛɥɚɫɬɶ ɨɬɨɛɪɚɠɟɧɢɹ 

1 Ɍɢɩ ɞɚɧɧɵɯ ɩɨ ɨɫɢ Y: I, Q, V ɢɥɢ R (ɫɦ. ɬɚɛɥɢɰɭ 4-4). ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɬɢɩ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɜɢɲ. 

2 ɉɨɫɥɟɞɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ 

3 ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ (Mean – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, σ – ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, Bins – ɤɨɥɢɱɟɫɬ-
ɜɨ ɛɭɧɤɟɪɨɜ (ɫɬɨɥɛɢɤɨɜ ɝɢɫɬɨɝɪɚɦɦɵ), Samples – ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ ɞɚɧɧɵɯ). 

4 Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɬɨɥɛɢɤɚ ɩɨ ɨɫɢ ɏ 

5 ɐɟɧɬɪɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɬɨɥɛɢɤɚ ɩɨ ɨɫɢ ɏ 

6 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɬɨɥɛɢɤɚ ɩɨ ɨɫɢ ɏ 

7 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɨɫɢ Y. ȼɵ ɦɨɠɟɬɟ ɭɫɬɚɧɨɜɢɬɶ ɟɝɨ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

8 (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) Ɂɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (ɭɩɪɚɜɥɹɟɬɫɹ ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɟɣ Show Source ɢɥɢ Hide Source). Ʉɨɝɞɚ ɜɵɤɥɸɱɚɬɟɥɶ Voltage Source On/Off ɭɫ-
ɬɚɧɨɜɥɟɧ ɜ ɫɨɫɬɨɹɧɢɟ ȼɄɅ., ɜɵɯɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɢɧɞɢɰɢɪɭɟɬɫɹ ɠɟɥɬɵɦ ɰɜɟɬɨɦ. ɋ ɩɨɦɨɳɶɸ ɷɬɨɝɨ 
ɩɨɥɹ ɜɵ ɦɨɠɟɬɟ ɢɡɦɟɧɢɬɶ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. 

9 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

10 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ 

Ɍɚɛɥɢɰɚ 4-4 Ɍɢɩɵ ɞɚɧɧɵɯ ɩɨ ɨɫɢ ɏ ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦ 

Ɍɢɩ ɞɚɧɧɵɯ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ  
ɤɥɚɜɢɲɚ 

Ɉɩɢɫɚɧɢɟ 

I AMPS (I) Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 

Q COUL. (Q) Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɡɚɪɹɞɚ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

V VOLTS (V) Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

R OHMS (R) Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 
 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

Auto Scale Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɛɢɪɚɟɬ ɨɩɬɢɦɚɥɶɧɵɣ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ. 

Clear Ɉɱɢɳɚɟɬ ɛɭɮɟɪ ɞɚɧɧɵɯ. Ɉɱɢɳɚɟɬɫɹ ɬɚɤɠɟ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ. 

System Menu ɇɚɡɧɚɱɚɟɬ ɩɭɧɤɬɵ ɫɢɫɬɟɦɧɨɝɨ ɦɟɧɸ ɷɤɪɚɧɧɵɦ ɤɥɚɜɢɲɚɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ. 
ɑɬɨɛɵ ɨɬɦɟɧɢɬɶ ɧɚɡɧɚɱɟɧɢɟ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ Cancel/Local. Ɂɚ ɨɩɢɫɚɧɢɟɦ 
ɫɢɫɬɟɦɧɨɝɨ ɦɟɧɸ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 4.3. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 103 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ 

n Bins ɇɚɡɧɚɱɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɢɤɨɜ ɞɢɚɝɪɚɦɦɵ n ɞɥɹ ɞɢɚɩɚɡɨɧɚ ɨɬ ɦɢɧɢɦɚɥɶɧɨɝɨ ɞɨ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɡɦɟɪɹɟɦɨɝɨ ɡɧɚɱɟɧɢɹ. ȿɫɥɢ ɢɡɦɟɧɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɢɤɨɜ, ɬɨ 
ɬɟɤɭɳɢɣ ɪɟɡɭɥɶɬɚɬ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɧɨɜɨɣ ɭɫɬɚɧɨɜɤɟ, ɡɚɬɟɦ ɨɬɨɛɪɚɠɚɟɬɫɹ 
ɧɨɜɵɣ ɪɟɡɭɥɶɬɚɬ. Ɂɞɟɫɶ n ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɹ 10, 20, 40 ɢɥɢ 100. 

Dump Screen Ɉɬɤɪɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ File Selection (Dump Screen), ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɫɨɯɪɚɧɟɧɢɹ ɫɧɢɦɤɚ ɷɤɪɚɧɚ ɜ ɮɚɣɥɟ ɮɨɪɦɚɬɚ JPEG. 

Эɬɨɬ ɮɚɣɥ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɧɚ USB-ɧɚɤɨɩɢɬɟɥɟ, ɩɨɞɤɥɸɱɟɧɧɨɦ ɤ ɫɨɟɞɢɧɢɬɟɥɸ 
USB-A ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ɏɚɣɥ ɫɨɯɪɚɧɹɟɬɫɹ ɫ ɡɚɞɚɧɧɵɦ ɢɦɟɧɟɦ. ȿɫɥɢ ɧɟ ɭɤɚɡɚɬɶ 
ɪɚɫɲɢɪɟɧɢɟ ɢɦɟɧɢ ɮɚɣɥɚ, ɬɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɞɨɛɚɜɥɹɟɬɫɹ ɪɚɫɲɢɪɟɧɢɟ "jpg". 

Show Source ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɢɡɦɟɧɹ-
ɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Hide Source. 

Hide Source ɍɛɢɪɚɟɬ ɫ ɷɤɪɚɧɚ ɢɧɞɢɤɚɰɢɸ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɢɡɦɟ-
ɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Show Source. 

4.2.4 Ɋɟɠɢɦ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ  
(Roll View) 

Ɂɞɟɫɶ ɨɬɨɛɪɚɠɚɟɬɫɹ ɝɪɚɮɢɤ ɜɪɟɦɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ. Ɍɢɩɵ ɞɚɧɧɵɯ ɩɨ ɨɫɢ Y 
ɩɟɪɟɱɢɫɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4-5. ȼ ɪɟɠɢɦɟ Roll ɦɨɠɟɬ ɛɵɬɶ ɧɚɧɟɫɟɧɨ ɧɚ ɝɪɚɮɢɤ ɞɨ 5000 ɪɟɡɭɥɶɬɚɬɨɜ ɢɡ-
ɦɟɪɟɧɢɣ. 

  

Ɉɛɥɚɫɬɶ ɨɬɨɛɪɚɠɟɧɢɹ 

1 Ɍɢɩ ɞɚɧɧɵɯ ɩɨ ɨɫɢ Y: I, Q, V ɢɥɢ R. ȼɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɬɢɩ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɤɥɚɜɢɲ. 

2 ɐɟɧɚ ɞɟɥɟɧɢɹ ɲɤɚɥɵ ɩɨ ɨɫɢ Y ɜ ɚɦɩɟɪɚɯ ɧɚ ɞɟɥɟɧɢɟ (A/div.), ɜ ɤɭɥɨɧɚɯ ɧɚ ɞɟɥɟɧɢɟ (C/div.), ɜ 
ɜɨɥɶɬɚɯ ɧɚ ɞɟɥɟɧɢɟ (V/div.) ɢɥɢ ɜ ɨɦɚɯ ɧɚ ɞɟɥɟɧɢɟ (Ω/div.) 

3 ɐɟɧɚ ɞɟɥɟɧɢɹ ɩɨ ɨɫɢ ɏ ɜ ɫɟɤɭɧɞɚɯ ɧɚ ɞɟɥɟɧɢɟ (s/div.) 

4 ɉɨɫɥɟɞɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ 

5 Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɨɫɢ ɏ (ɦɢɧɢɦɚɥɶɧɚɹ ɦɟɬɤɚ ɜɪɟɦɟɧɢ) 

6 Ɂɧɚɱɟɧɢɹ ɫɦɟɳɟɧɢɹ ɩɨ ɨɫɢ Y ɞɥɹ ɥɢɧɢɢ 1 

7 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɨɫɢ ɏ (ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɟɬɤɚ ɜɪɟɦɟɧɢ) 

8 (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) Ɂɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (ɭɩɪɚɜɥɹɟɬɫɹ ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɟɣ Show Source ɢɥɢ Hide Source). Ʉɨɝɞɚ ɜɵɤɥɸɱɚɬɟɥɶ Voltage Source On/Off ɭɫ-
ɬɚɧɨɜɥɟɧ ɜ ɫɨɫɬɨɹɧɢɟ ȼɄɅ., ɜɵɯɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɢɧɞɢɰɢɪɭɟɬɫɹ ɠɟɥɬɵɦ ɰɜɟɬɨɦ. ɋ ɩɨɦɨɳɶɸ ɷɬɨɝɨ 
ɩɨɥɹ ɜɵ ɦɨɠɟɬɟ ɢɡɦɟɧɢɬɶ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. 

9 Ⱦɚɧɧɵɟ ɨɫɢ Y ɤɚɧɚɥɚ 1 ɢ/ɢɥɢ 2 ɜ ɩɨɡɢɰɢɢ ɚɤɬɢɜɧɨɝɨ ɤɭɪɫɨɪɚ ɏ. Ⱦɥɹ ɩɨɡɢɰɢɢ ɧɟɬ ɞɚɧɧыɯ ɡɞɟɫɶ 
ɢɧɞɢɰɢɪɭɟɬɫɹ ----,----. 



Ⱦɦɛɝɛ 4: ɏɮɨɥɱɣɣ ɥɦɛɝɣɳ ɣ ɟɣɬɪɦɠɺ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 104 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

10 Ⱦɚɧɧɵɟ ɤɭɪɫɨɪɨɜ (ɭɩɪɚɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɟɣ Line 1 Cursors ɢɥɢ Hide Cursors) 

 ɉɟɪɜɚɹ ɫɬɪɨɤɚ ɉɨɡɢɰɢɢ Y-ɤɭɪɫɨɪɨɜ 1 ɢ 2 ɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ (ɧɚɩɪɢɦɟɪ, I1, I2, ∆Ⱥ) 

 ȼɬɨɪɚɹ ɫɬɪɨɤɚ ɉɨɡɢɰɢɢ ɏ-ɤɭɪɫɨɪɨɜ 1 ɢ 2 ɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ (ɧɚɩɪɢɦɟɪ, t1, t2, ∆t) 

11 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

12 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ 

Ɍɚɛɥɢɰɚ 4-5 Ɍɢɩɵ ɞɚɧɧɵɯ ɩɨ ɨɫɢ Y ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Roll 

Ɍɢɩ ɞɚɧɧɵɯ ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ  
ɤɥɚɜɢɲɚ 

Ɉɩɢɫɚɧɢɟ 

I AMPS (I) Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 

Q COUL. (Q) Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɡɚɪɹɞɚ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

V VOLTS (V) Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

R OHMS (R) Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 
 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

Auto Scale Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɛɢɪɚɟɬ ɨɩɬɢɦɚɥɶɧɵɣ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ. 

Clear Ɉɱɢɳɚɟɬ ɛɭɮɟɪ ɞɚɧɧɵɯ. Ɉɱɢɳɚɟɬɫɹ ɬɚɤɠɟ ɨɬɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ. 

System Menu ɇɚɡɧɚɱɚɟɬ ɩɭɧɤɬɵ ɫɢɫɬɟɦɧɨɝɨ ɦɟɧɸ ɷɤɪɚɧɧɵɦ ɤɥɚɜɢɲɚɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ. 
ɑɬɨɛɵ ɨɬɦɟɧɢɬɶ ɧɚɡɧɚɱɟɧɢɟ, ɫɥɟɞɭɟɬ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ Cancel/Local. Ɂɚ ɨɩɢɫɚɧɢɟɦ 
ɫɢɫɬɟɦɧɨɝɨ ɦɟɧɸ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 4.3. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɥɚɜɢɲɢ 

Dump Screen Ɉɬɤɪɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ File Selection (Dump Screen), ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɫɨɯɪɚɧɟɧɢɹ ɫɧɢɦɤɚ ɷɤɪɚɧɚ ɜ ɮɚɣɥɟ ɮɨɪɦɚɬɚ JPEG. 

Эɬɨɬ ɮɚɣɥ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɧɚ USB-ɧɚɤɨɩɢɬɟɥɟ, ɩɨɞɤɥɸɱɟɧɧɨɦ ɤ ɫɨɟɞɢɧɢɬɟɥɸ 
USB-A ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ɏɚɣɥ ɫɨɯɪɚɧɹɟɬɫɹ ɫ ɡɚɞɚɧɧɵɦ ɢɦɟɧɟɦ. ȿɫɥɢ ɧɟ ɭɤɚɡɚɬɶ 
ɪɚɫɲɢɪɟɧɢɟ ɢɦɟɧɢ ɮɚɣɥɚ, ɬɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɞɨɛɚɜɥɹɟɬɫɹ ɪɚɫɲɢɪɟɧɢɟ "jpg". 

Line 1 Cursors ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɤɭɪɫɨɪɵ (Y-ɤɭɪɫɨɪɵ 1 ɢ 2, ɏ-ɤɭɪɫɨɪɵ 1 ɢ 2, ɢ ɞɚɧɧɵɟ ɤɭɪɫɨɪɨɜ) ɢ 
ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Hide Cursors. 

Hide Cursors ɍɛɢɪɚɟɬ ɫ ɷɤɪɚɧɚ ɤɭɪɫɨɪɵ ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Line 1 Cursors. 

Show Ref. ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɤɨɧɬɪɨɥɶɧɭɸ ɥɢɧɢɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɚɧɟɫɟɧɧɵɯ ɜ ɩɚɦɹɬɶ ɢɡɦɟ-
ɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ ɜ ɤɚɱɟɫɬɜɟ ɞɚɧɧɵɯ ɤɨɧɬɪɨɥɶɧɨɣ ɥɢɧɢɢ ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ 
ɤɥɚɜɢɲɢ Hide Ref.. 

Hide Ref. ɍɛɢɪɚɟɬ ɫ ɷɤɪɚɧɚ ɤɨɧɬɪɨɥɶɧɭɸ ɥɢɧɢɸ ɢ ɢɡɦɟɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Show 
Ref.. 

Save as Ref. ȼɪɟɦɟɧɧɨ ɫɨɯɪɚɧɹɟɬ ɜ ɩɚɦɹɬɢ ɨɬɨɛɪɚɠɚɟɦɵɟ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɞɚɧɧɵɟ ɜ ɤɚɱɟɫɬɜɟ 
ɞɚɧɧɵɯ ɤɨɧɬɪɨɥɶɧɨɣ ɥɢɧɢɢ. 

Show Source ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɢɡɦɟɧɹ-
ɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Hide Source. 

Hide Source ɍɛɢɪɚɟɬ ɫ ɷɤɪɚɧɚ ɢɧɞɢɤɚɰɢɸ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɢɡɦɟ-
ɧɹɟɬ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɧɚ Show Source. 

      ɉɊɂɆȿɑȺɇɂȿ       ȿɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ ɩɪɟɜɵɲɚɟɬ 5000 

ȿɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ ɩɪɟɜɵɲɚɟɬ 5000, ɬɨ ɧɚ ɝɪɚɮɢɤ ɜ ɪɟɠɢɦɚɯ ɨɬɨɛɪɚɠɟɧɢɹ Graph ɢ Roll 
ɧɚɧɨɫɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ (ɡɞɟɫɶ n – ɷɬɨ ɰɟɥɨɟ ɱɢɫɥɨ ɨɬ 1 ɞɨ 5000): 

• Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ 5001 ÷ 10000: ɞɚɧɧɵɟ ɫ ɧɨɦɟɪɚɦɢ [2 × (n – 1) + 1] 

• Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ 10001 ÷ 25000: ɞɚɧɧɵɟ ɫ ɧɨɦɟɪɚɦɢ [5 × (n – 1) + 1] 

• Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ 25001 ÷ 50000: ɞɚɧɧɵɟ ɫ ɧɨɦɟɪɚɦɢ [10 × (n – 1) + 1] 

• Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ 50001 ÷ 100000: ɞɚɧɧɵɟ ɫ ɧɨɦɟɪɚɦɢ [20 × (n – 1) + 1] 
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4.2.5 ɂɧɞɢɤɚɰɢɹ ɫɨɫɬɨɹɧɢɹ 

ɂɧɞɢɤɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɹɜɥɹɟɬɫɹ ɨɛɳɟɣ ɞɥɹ ɜɫɟɯ ɪɟɠɢɦɨɜ ɨɬɨɛɪɚɠɟɧɢɹ. Эɬɚ ɢɧɮɨɪɦɚɰɢɹ ɨɬɨɛɪɚɠɚɟɬ-
ɫɹ ɧɚɞ ɧɢɠɧɢɦɢ ɷɤɪɚɧɧɵɦɢ ɤɥɚɜɢɲɚɦɢ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ. 

 
 
Ɍɚɛɥɢɰɚ 4-6 ɂɧɞɢɤɚɬɨɪɵ ɫɨɫɬɨɹɧɢɹ 

ɂɧɞɢɤɚɬɨɪ ɐɜɟɬ Ɉɩɢɫɚɧɢɟ 

AUTO ɛɟɥɵɣ Ɂɚɞɟɣɫɬɜɨɜɚɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɡɚɩɭɫɤ. 
ARM ɛɟɥɵɣ Ⱥɤɬɢɜɢɡɢɪɨɜɚɧɚ ɫɢɫɬɟɦɚ ɡɚɩɭɫɤɚ. 

HV ɠɟɥɬɵɣ ȼɵɫɨɤɨɟ ɧɚɩɪɹɠɟɧɢɟ. ȼɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɟɜɵɲɚɟɬ ± 21 ȼ. 

 
ɇɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɟ ɝɧɟɡɞɨ (Low) ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɨɟɞɢɧɟ-
ɧɨ ɨɬ ɨɛɳɟɝɨ ɩɪɨɜɨɞɚ ɢ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɫ ɩɥɚɜɚɸɳɢɦ ɩɨɬɟɧ-
ɰɢɚɥɨɦ. 

 
ȼɧɭɬɪɟɧɧɢɣ ɷɤɪɚɧ ɜɯɨɞɧɨɝɨ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ ɜɨɥɶɬɦɟɬɪɚ 
ɫɨɟɞɢɧɟɧ ɫ ɰɟɩɶɸ ɡɚɳɢɬɵ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ (Guard). 

 
ɂɧɞɢɤɚɬɨɪ ɫɨɫɬɨɹɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. Ɉɧ ɢɧɞɢɰɢɪɭɟɬ ɨɫɬɚ-
ɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɡɚɪɹɞɚ, ɤɨɝɞɚ ɩɪɢɛɨɪ ɩɢɬɚɟɬɫɹ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 
ɛɚɬɚɪɟɢ. 

REM ɛɟɥɵɣ ɉɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

 
Ȼɥɨɤɢɪɨɜɤɚ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ɉɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ 
ɛɥɨɤɢɪɨɜɤɢ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (LLO). 

ERR ɛɟɥɵɣ Ɉɲɢɛɤɚ. Ɉɛɧɚɪɭɠɟɧɚ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɨɞɧɚ ɨɲɢɛɤɚ. 

EDIT ɡɟɥɟɧɵɣ Ɋɟɠɢɦ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. ȼɨɡɦɨɠɧɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɩɨɥɹ,  
ɜɵɞɟɥɟɧɧɨɝɨ ɭɤɚɡɚɬɟɥɟɦ ɩɨɥɹ. Эɬɨ ɧɟɜɨɡɦɨɠɧɨ ɜ ɪɟɠɢɦɟ MOVE. 

MOVE ɫɢɧɢɣ Ɋɟɠɢɦ ɩɟɪɟɦɟɳɟɧɢɹ. ȼɨɡɦɨɠɧɨ ɩɟɪɟɦɟɳɟɧɢɟ ɭɤɚɡɚɬɟɥɹ ɩɨɥɹ.  
Эɬɨ ɧɟɜɨɡɦɨɠɧɨ ɜ ɪɟɠɢɦɟ EDIT. 

LAN ɡɟɥɟɧɵɣ  
ɢɥɢ ɤɪɚɫɧɵɣ 

ɂɧɞɢɤɚɬɨɪ ɫɨɫɬɨɹɧɢɹ LXI LAN. Ɂɟɥɟɧɵɣ ɰɜɟɬ ɢɧɞɢɰɢɪɭɟɬ ɧɨɪɦɚɥɶɧɨɟ 
ɫɨɫɬɨɹɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. Ʉɪɚɫɧɵɣ ɰɜɟɬ ɢɧɞɢɰɢɪɭɟɬ ɚɧɨɦɚɥɶɧɨɟ  
ɫɨɫɬɨɹɧɢɟ. Ɇɢɝɚɧɢɟ ɨɡɧɚɱɚɟɬ ɫɨɫɬɨɹɧɢɟ ɢɞɟɧɬɢɮɢɤɚɰɢɢ LAN. 

1 ɛɟɥɵɣ Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter 

G ɛɟɥɵɣ Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph 

R ɛɟɥɵɣ Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll 

H ɛɟɥɵɣ Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Histogram 
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4.2.6 ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɩɚɧɟɥɶ (Helper) 

ȿɫɥɢ ɭɤɚɡɚɬɟɥɶ ɩɨɥɹ ɩɨɦɟɳɚɸɬ ɧɚ ɩɨɥɟ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬ ɜɜɨɞɚ ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɵɯ ɫɢɦɜɨɥɨɜ (ɧɚ-
ɩɪɢɦɟɪ, ɧɚ ɩɨɥɟ File Name), ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɹɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɩɚɧɟɥɶ, ɤɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɩɨ-
ɥɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT (ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ). 

  
 
ɑɬɨɛɵ ɜɜɟɫɬɢ ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɵɟ ɫɢɦɜɨɥɵ ɞɥɹ ɩɨɥɹ, ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. ɇɚɠɢɦɚɣɬɟ ɤɥɚɜɢɲɭ Coarse Res, Fine Res, Save ɢɥɢ Recall, ɱɬɨɛɵ ɩɨɦɟɫɬɢɬɶ ɭɤɚɡɚɬɟɥɶ ɫɢɦɜɨɥɚ ɧɚ 
ɫɢɦɜɨɥ ɢɥɢ ɰɢɮɪɨɜɨɣ ɪɚɡɪɹɞ, ɩɨɞɥɟɠɚɳɢɣ ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ ɜ ɩɨɥɟ ɜɜɨɞɚ. 

2. ȼɪɚɳɚɣɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ ɥɢɛɨ ɧɚɠɢɦɚɣɬɟ ɤɥɚɜɢɲɭ Range + ɢɥɢ Range –, ɱɬɨɛɵ ɩɟɪɟɦɟɫɬɢɬɶ 
ɭɤɚɡɚɬɟɥɶ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɩɚɧɟɥɶ ɢ ɜɵɛɪɚɬɶ ɫɢɦɜɨɥ. 

3. ȿɫɥɢ ɧɭɠɧɨ, ɧɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Insert ɢɥɢ Delete, ɱɬɨɛɵ ɜɫɬɚɜɢɬɶ ɧɨɜɵɣ ɫɢɦɜɨɥ 
ɢɥɢ ɭɞɚɥɢɬɶ ɫɢɦɜɨɥ, ɜɵɛɪɚɧɧɵɣ ɜ ɩɨɥɟ. 

4. ɉɨɜɬɨɪɹɣɬɟ ɨɩɟɪɚɰɢɢ ɩɨ ɩɭɧɤɬɚɦ 1 ÷ 3, ɩɨɤɚ ɛɭɞɟɬ ɡɚɜɟɪɲɟɧɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɩɨɥɹ. 

5. ɇɚɠɦɢɬɟ ɩɨɜɨɪɨɬɧɭɸ ɪɭɱɤɭ, ɱɬɨɛɵ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ. ɍɤɚɡɚɬɟɥɶ ɩɨɥɹ 
ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ MOVE. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ 

Insert ȼɫɬɚɜɥɹɟɬ ɫɢɦɜɨɥ ɩɟɪɟɞ ɫɢɦɜɨɥɨɦ, ɜɵɛɪɚɧɧɵɦ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɩɨɥɟ ɜɜɨɞɚ. 

Delete ɍɞɚɥɹɟɬ ɫɢɦɜɨɥ, ɜɵɛɪɚɧɧɵɣ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɩɨɥɟ ɜɜɨɞɚ. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ 

Gen. Name ȼɜɨɞɢɬ ɧɨɜɭɸ ɡɚɩɢɫɶ ɜ ɩɨɥɟ ɜɜɨɞɚ ɜ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɨɣ ɮɨɪɦɟ, ɧɚɩɪɢɦɟɪ: 

MEASUREMMDDhhmmss. 

Ɂɞɟɫɶ MM ɨɡɧɚɱɚɟɬ ɦɟɫɹɰ, DD ɨɡɧɚɱɚɟɬ ɱɢɫɥɨ ɦɟɫɹɰɚ, hh ɨɡɧɚɱɚɟɬ ɱɚɫɵ, mm ɨɡɧɚɱɚ-
ɟɬ ɦɢɧɭɬɵ, ɚ ss ɨɡɧɚɱɚɟɬ ɫɟɤɭɧɞɵ. 
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4.3 ɋɢɫɬɟɦɧɨɟ ɦɟɧɸ 

ɉɨɞ ɞɢɫɩɥɟɟɦ ɩɪɢɛɨɪɚ Keysight B2980 ɧɚɯɨɞɹɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɥɚɜɢɲɚ 
System Menu. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ System Menu, ɱɬɨɛɵ ɜɵɡɜɚɬɶ ɧɚ ɷɤɪɚɧ ɫɥɟɞɭɸɳɢɟ ɩɭɧɤɬɵ ɦɟɧɸ ɷɤ-
ɪɚɧɧɵɯ ɤɥɚɜɢɲ. 

Эɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɝɪɭɩɩɵ 1 

Config ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. ȼɵɜɨɞɢɬ ɧɚ 
ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɹɞɚ ɮɭɧɤɰɢɣ ɢɡɦɟɪɢɬɟɥɹ ɢ ɢɫɬɨɱɧɢɤɚ ɧɚ-
ɩɪɹɠɟɧɢɹ (ɫɦ. ɪɚɡɞɟɥ 4.4).  

Function ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɢ ɝɪɚɮɢɤɨɜ. ȼɵɜɨ-
ɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɷɬɢɯ ɮɭɧɤɰɢɣ (ɫɦ. ɪɚɡɞɟɥ 4.5). 

Trigger Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɡɚɩɭɫɤɚ ɢ ɭɩɪɚɜɥɟɧɢɟ ɡɚɩɭɫɤɨɦ. ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɵɟ 
ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɚ (ɫɦ. ɪɚɡɞɟɥ 4.6). 

Result Ɉɬɨɛɪɚɠɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɝɪɚɮɢɤɨɜ. ȼɵɜɨɞɢɬ ɧɚ 
ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɷɬɢɯ ɪɟɡɭɥɶɬɚɬɨɜ (ɫɦ. ɪɚɡɞɟɥ 4.7). 

File Ɉɩɟɪɚɰɢɢ ɫ ɮɚɣɥɚɦɢ. ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ ɡɚ-
ɝɪɭɡɤɢ ɮɚɣɥɚ (ɫɦ. ɪɚɡɞɟɥ 4.8). 

More… ɂɡɦɟɧɹɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ ɧɚ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɝɪɭɩɩɵ 2. 

Эɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɝɪɭɩɩɵ 2 

Program Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɝɪɚɦɦɚɦɢ. ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɷɤɪɚɧ-
ɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɝɪɚɦɦɧɨɣ ɩɚɦɹɬɢ (ɫɦ. ɪɚɡɞɟɥ 4.9). 

I/O ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɜɜɨɞɚ-ɜɵɜɨɞɚ. ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫ-
ɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɧɬɟɪɮɟɣɫɨɜ ɜɜɨɞɚ-ɜɵɜɨɞɚ (ɫɦ. ɪɚɡɞɟɥ 4.10). 

Display ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɨɬɨɛɪɚɠɟɧɢɹ. ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫ-
ɬɚɧɨɜɤɢ ɮɭɧɤɰɢɣ ɞɢɫɩɥɟɹ (ɫɦ. ɪɚɡɞɟɥ 4.11). 

System ɍɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚ-
ɧɨɜɤɢ ɪɹɞɚ ɫɢɫɬɟɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɫɦ. ɪɚɡɞɟɥ 4.12). 

More… ɂɡɦɟɧɹɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ ɧɚ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɝɪɭɩɩɵ 1. 
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4.4 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ Config 

ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Config ɜɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬ-
ɪɨɜ ɪɹɞɚ ɮɭɧɤɰɢɣ ɢɡɦɟɪɢɬɟɥɹ ɢ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. 

Source 

(ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɢɫɬɨɱɧɢɤɚ. 

Connection ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɢɫɬɨɱɧɢɤɚ ɢ ɫɨɟɞɢɧɟɧɢɣ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.4.1). 

Sweep ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɚ ɪɚɡɜɟɪɬɤɢ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.4.2). 

Measure 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɣ. 

Connection (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɫɨɟɞɢɧɟɧɢɣ  
(ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.4.3) 

Filter ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɰɢɮɪɨɜɨɝɨ ɮɢɥɶɬɪɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.4.4). 

Ranging ɍɫɬɚɧɨɜɤɚ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (Normal ɢɥɢ 
Fast). 

 Normal ȼɵɩɨɥɧɹɟɬ ɛɚɡɨɜɭɸ ɨɩɟɪɚɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟ-
ɧɢɣ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸ-
ɳɢɣ ɧɚɢɥɭɱɲɟɟ ɪɚɡɪɟɲɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. 

 Fast Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɤɨɪɨɫɬɧɵɯ ɢɡɦɟɪɟɧɢɣ ɭɦɟɧɶɲɚɟɬɫɹ ɜɪɟɦɹ ɧɚɛɥɸɞɟɧɢɹ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ. Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɪɢ ɧɢɡɤɨɦ ɭɪɨɜɧɟ ɩɨɦɟɯ (ɧɚɩɪɢɦɟɪ, ɧɚɜɨɞɨɤ ɨɬ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ). 

 Эɤɪɚɧɧɚɹ ɤɥɚɜɢɲɚ ɢɧɞɢɰɢɪɭɟɬ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɷɬɨɣ ɮɭɧɤɰɢɢ (Normal ɢɥɢ Fast). 
ɇɚɠɚɬɢɟ ɷɬɨɣ ɤɥɚɜɢɲɢ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɤɥɸɱɟɧɢɸ ɫɨɫɬɨɹɧɢɹ. 

Coulomb (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) Ɉɬɨɛɪɚɠɚɟɬ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɮɭɧɤɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɡɚɪɹɞɚ. 

 Auto Dis. ɍɫɬɚɧɨɜɤɚ ɮɭɧɤɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ ON ɢɥɢ OFF.  

Эɤɪɚɧɧɚɹ ɤɥɚɜɢɲɚ ɢɧɞɢɰɢɪɭɟɬ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɷɬɨɣ ɮɭɧɤɰɢɢ (ON ɢɥɢ 
OFF). ɇɚɠɚɬɢɟ ɷɬɨɣ ɤɥɚɜɢɲɢ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɤɥɸɱɟɧɢɸ ɫɨɫɬɨɹɧɢɹ. 

 Dis. Level Ɇɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɪɚɡɪɹɞɚ: 2 ɧɄɥ, 20 ɧɄɥ, 200 ɧɄɥ ɢɥɢ 2 ɦɤɄɥ. 

Эɤɪɚɧɧɚɹ ɤɥɚɜɢɲɚ ɢɧɞɢɰɢɪɭɟɬ ɬɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ ɭɪɨɜɧɹ ɪɚɡɪɹɞɚ. ɇɚɠɚ-
ɬɢɟ ɷɬɨɣ ɤɥɚɜɢɲɢ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɤɥɸɱɟɧɢɸ ɭɪɨɜɧɹ. 

Ohms (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) Ɉɬɨɛɪɚɠɚɟɬ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɠɢɦɚ 
ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

 V Select ɍɫɬɚɧɨɜɤɚ ɪɟɠɢɦɚ ɜɵɱɢɫɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

ȿɫɥɢ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɤɚ Source, ɬɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪ-
ɦɭɥɟ R = Vs/Im, ɝɞɟ Vs – ɷɬɨ ɜɵɯɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ, ɚ 
Im – ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ. 

ȿɫɥɢ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɤɚ Measure, ɬɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ R = Vm/Im, ɝɞɟ Vm – ɷɬɨ ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɚ Im 
– ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ. 

Эɤɪɚɧɧɚɹ ɤɥɚɜɢɲɚ ɢɧɞɢɰɢɪɭɟɬ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɷɬɨɣ ɮɭɧɤɰɢɢ (Source 
ɢɥɢ Measure). ɇɚɠɚɬɢɟ ɷɬɨɣ ɤɥɚɜɢɲɢ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɤɥɸɱɟɧɢɸ ɫɨɫɬɨɹ-
ɧɢɹ. 

 V Control ɍɫɬɚɧɨɜɤɚ ɪɟɠɢɦɚ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ: Manual ɢɥɢ Auto. Ɂɚ ɩɨɞɪɨɛ-
ɧɨɫɬɹɦɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "Ɋɟɠɢɦ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ" ɧɚ 
ɫɬɪ. 66. 

Ʉɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧ ɪɟɠɢɦ Manual, ɬɨ ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɵɩɨɥɧɹ-
ɟɬɫɹ ɫ ɭɫɥɨɜɢɹɦɢ, ɡɚɞɚɧɧɵɦɢ ɜ ɩɨɥɹɯ Measure Amps, Spot Source Range ɢ 
Voltage Source. 
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  Ʉɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧ ɪɟɠɢɦ Auto, ɬɨ ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ 
ɫ ɭɫɥɨɜɢɹɦɢ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɜɨɞɹɬɫɹ ɢɡ ɭɫɬɚɧɨɜɤɢ ɩɨɥɹ Meas-
ure Ohms. 

Эɤɪɚɧɧɚɹ ɤɥɚɜɢɲɚ ɢɧɞɢɰɢɪɭɟɬ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɷɬɨɣ ɮɭɧɤɰɢɢ (Manual 
ɢɥɢ Auto). ɇɚɠɚɬɢɟ ɷɬɨɣ ɤɥɚɜɢɲɢ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɤɥɸɱɟɧɢɸ ɫɨɫɬɨɹɧɢɹ. 

 Absolute Ⱥɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: ON ɢɥɢ OFF.

Ɂɧɚɱɟɧɢɟ ON ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɚɛɫɨ-
ɥɸɬɧɨɦ ɮɨɪɦɚɬɟ. Ɂɧɚɱɟɧɢɟ OFF ɨɬɦɟɧɹɟɬ ɚɛɫɨɥɸɬɧɵɣ ɮɨɪɦɚɬ. 
Эɤɪɚɧɧɚɹ ɤɥɚɜɢɲɚ ɢɧɞɢɰɢɪɭɟɬ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɷɬɨɣ ɮɭɧɤɰɢɢ (ON ɢɥɢ 
OFF). ɇɚɠɚɬɢɟ ɷɬɨɣ ɤɥɚɜɢɲɢ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɤɥɸɱɟɧɢɸ ɫɨɫɬɨɹɧɢɹ. 

Volts (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɭɸ ɷɤɪɚɧɧɭɸ ɤɥɚɜɢɲɭ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. 

 Attn. Ʉɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɞɥɹ ɜɯɨɞɚ ɧɚɩɪɹɠɟɧɢɹ : 1 ɢɥɢ 100. 

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɧɚɩɪɹɠɟɧɢɹ ɫ ɚɞɚɩɬɟɪɨɦ Keysight N1413A/N1414A ɭɫɬɚ-
ɧɨɜɢɬɟ ɷɬɨ ɡɧɚɱɟɧɢɟ ɧɚ 100, ɱɬɨɛɵ ɜɨɫɫɬɚɧɨɜɢɬɶ ɪɟɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚ-
ɩɪɹɠɟɧɢɹ. 

Эɤɪɚɧɧɚɹ ɤɥɚɜɢɲɚ ɢɧɞɢɰɢɪɭɟɬ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɷɬɨɣ ɮɭɧɤɰɢɢ. ɇɚɠɚɬɢɟ 
ɷɬɨɣ ɤɥɚɜɢɲɢ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɤɥɸɱɟɧɢɸ ɫɨɫɬɨɹɧɢɹ 

Common 

(ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɭɸ ɷɤɪɚɧɧɭɸ ɤɥɚɜɢɲɭ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɠɢɦɨɜ ɪɚɛɨ-
ɬɵ ɢɫɬɨɱɧɢɤɚ ɢ ɢɡɦɟɪɢɬɟɥɹ. 

Wait ɍɫɬɚɧɨɜɤɚ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɢ ɢɡɦɟɪɟɧɢɹ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.4.5). 

4.4.1 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Output Connection 

(ȼ2985Ⱥ ɢ ȼ2987Ⱥ) Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ ɢɫɬɨɱɧɢɤɚ ɢ ɫɨɟɞɢɧɟɧɢɣ. 

Low Terminal State ɋɨɟɞɢɧɟɧɢɟ ɧɢɡɤɨɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɝɧɟɡɞɚ (Low) ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ: 
ɋɋɈɆ (ɨɛɳɢɣ ɩɪɨɜɨɞ ɰɟɩɢ) ɢɥɢ FLOATING (ɩɥɚɜɚɸɳɢɣ ɩɨɬɟɧɰɢɚɥ). 

Output-Off State ɋɨɫɬɨɹɧɢɟ ɜɵɤɥɸɱɟɧɧɨɝɨ ɜɵɯɨɞɚ: ɜɵɫɨɤɢɣ ɢɦɩɟɞɚɧɫ (HIGH Z), ɧɨɪɦɚɥɶɧɨɟ 
(NORMAL) ɢɥɢ ɧɭɥɟɜɨɟ ɧɚɩɪɹɠɟɧɢɟ (ZERO). 

Эɬɨ ɫɨɫɬɨɹɧɢɟ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɜɵɯɨɞɚ (ɫɦ. ɬɚɛɥɢɰɭ 5.2 
ɜ ɩɨɞɪɚɡɞɟɥɟ 5.6.5). 

Resistive Limit State ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɪɟɡɢɫɬɨɪɚ (20 ɆɈɦ) ɤ ɜɵɯɨɞɭ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ: ON – 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɢɥɢ OFF – ɛɟɡ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. 

4.4.2 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Sweep 

(ȼ2985Ⱥ ɢ ȼ2987Ⱥ) Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɪɟɠɢɦɚ 
ɪɚɡɜɟɪɬɤɢ ɢɫɬɨɱɧɢɤɚ: 

Sweep Ranging ɍɫɬɚɧɨɜɤɚ ɞɢɚɩɚɡɨɧɚ ɪɚɡɜɟɪɬɤɢ: BEST ɢɥɢ FIXED (ɫɦ. ɬɚɛɥɢɰɭ 4-7 ɧɚ ɫɥɟ-
ɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ). 

Sweep Direction ɇɚɩɪɚɜɥɟɧɢɟ ɪɚɡɜɟɪɬɤɢ: UP (ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɞɨ ɤɨɧɟɱɧɨɝɨ ɡɧɚɱɟɧɢɹ) ɢɥɢ 
DOWN (ɨɬ ɤɨɧɟɱɧɨɝɨ ɞɨ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ). 

Output after Sweep ɇɚɩɪɹɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɜɵɜɨɞɢɬ ɢɫɬɨɱɧɢɤ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɜɵɜɨɞɚ ɪɚɡɜɟɪɬɤɢ: 

START VALUE (START): ɂɫɬɨɱɧɢɤ ɩɟɪɟɤɥɸɱɚɟɬ ɜɵɯɨɞ ɧɚ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɚ 
DC ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɵɯɨɞɚ ɪɚɡɜɟɪɬɤɢ. 

END VALUE (END): ɂɫɬɨɱɧɢɤ ɫɨɯɪɚɧɹɟɬ ɜɵɯɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɤɨ-
ɝɞɚ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɵɜɨɞ ɪɚɡɜɟɪɬɤɢ. 



Ⱦɦɛɝɛ 4: ɏɮɨɥɱɣɣ ɥɦɛɝɣɳ ɣ ɟɣɬɪɦɠɺ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 110 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɚɛɥɢɰɚ 4-7 Ɋɟɠɢɦ ɜɵɛɨɪɚ ɞɢɚɩɚɡɨɧɚ ɢɫɬɨɱɧɢɤɚ ɪɚɡɜɟɪɬɤɢ 

 Ɉɩɢɫɚɧɢɟ 

BEST Ʉɚɧɚɥ ɢɫɬɨɱɧɢɤɚ ɪɚɡɜɟɪɬɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɫɩɨɥɶɡɭɟɬ ɦɢɧɢɦɚɥɶɧɵɣ ɞɢɚɩɚɡɨɧ, ɤɨɬɨɪɵɣ 
ɨɯɜɚɬɵɜɚɟɬ ɜɟɫɶ ɜɵɯɨɞ ɪɚɡɜɟɪɬɤɢ.. 

FIXED Ʉɚɧɚɥ ɢɫɬɨɱɧɢɤɚ ɪɚɡɜɟɪɬɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɞɢɚɩɚɡɨɧ, ɡɚɞɚɧɧɵɣ ɩɚɪɚɦɟɬɪɨɦ Spot Source 
Range  (ɫɦ. ɨɩɢɫɚɧɢɟ "ɋɭɛɩɚɧɟɥɶ Range Setup" ɧɚ ɫɬɪ. 95). 

 

4.4.3 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Input Connection 

(ȼ2985Ⱥ ɢ ȼ2987Ⱥ) Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɪɟɠɢɦɚ 
ɢɡɦɟɪɟɧɢɣ ɢ ɫɨɟɞɢɧɟɧɢɣ. 

Analog Signal Output Ɋɟɠɢɦ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɮɭɧɤɰɢɢ ɚɧɚɥɨɝɨɜɨɝɨ ɜɵɯɨɞɚ: 
IM (ɬɨɤ), VM (ɧɚɩɪɹɠɟɧɢɟ) ɢɥɢ QM (ɡɚɪɹɞ). ɋɦ. ɪɚɡɞɟɥ 5.5. 

Voltage Measure  
Inner Shield 

ɋɨɟɞɢɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɷɤɪɚɧɚ ɜɯɨɞɧɨɝɨ ɫɨɟɞɢɧɢɬɟɥɹ ɜɨɥɶɬɦɟɬɪɚ: ɋɋɈɆ 
(ɨɛɳɢɣ ɩɪɨɜɨɞ ɰɟɩɢ) ɢɥɢ GUARD (ɰɟɩɶ ɡɚɳɢɬɵ ɨɬ ɩɚɪɚɡɢɬɧɵɯ ɷɮɮɟɤɬɨɜ). 
ɋɦ. ɪɚɡɞɟɥ 3.2. 

4.4.4 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure Filter 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɮɢɥɶɬɪɚ. 

Median Filter  
(Current) 

Ɇɟɞɢɚɧɧɵɣ ɮɢɥɶɬɪ: ON ɢɥɢ OFF. 
ɍ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɷɬɨɬ ɮɢɥɶɬɪ ɞɟɣɫɬɜɭɟɬ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ ɢ ɡɚɪɹ-
ɞɚ. ȿɫɥɢ ɷɬɨɬ ɮɢɥɶɬɪ ɜɤɥɸɱɟɧ (ON), ɬɨ ɭɫɬɚɧɨɜɢɬɟ ɜ ɩɨɥɟ Rank ɰɟɥɨɱɢɫɥɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɨɬ 0 ɞɨ 15. 

Moving Average  
(All) 

Ɏɢɥɶɬɪ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ: ON ɢɥɢ OFF. 
ȿɫɥɢ ɷɬɨɬ ɮɢɥɶɬɪ ɜɤɥɸɱɟɧ (ON), ɬɨ ɭɫɬɚɧɨɜɢɬɟ ɜ ɩɨɥɟ Count ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ 
(ɰɟɥɨɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬ 1 ɞɨ 100). 

ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ON/OFF ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ ɧɟɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure Filter, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ Filter ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 5.4. 

4.4.5 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Wait Control 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɢɫɬɨɱɧɢ-
ɤɚ ɢ ɢɡɦɟɪɟɧɢɹ, ɤɨɬɨɪɵɟ ɢɦɟɸɬɫɹ ɞɥɹ ɫɬɨɥɛɰɨɜ Source ɢ Measure. 

ȼɪɟɦɹ ɨɠɢɞɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɤɚɧɚɥ ɢɫɬɨɱɧɢɤɚ ɧɟ ɦɨɠɟɬ 
ɢɡɦɟɧɢɬɶ ɜɵɯɨɞ ɩɨɫɥɟ ɧɚɱɚɥɚ ɜɵɜɨɞɚ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (DC). 

ȼɪɟɦɹ ɨɠɢɞɚɧɢɹ ɢɡɦɟɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɧɚɥ ɧɟ 
ɦɨɠɟɬ ɧɚɱɚɬɶ ɢɡɦɟɪɟɧɢɟ ɩɨɫɥɟ ɧɚɱɚɥɚ ɜɵɜɨɞɚ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (DC). 

State ȼɪɟɦɹ ɨɠɢɞɚɧɢɹ: ON ɢɥɢ OFF 

Automatic Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ: ON ɢɥɢ OFF 

Gain and Offset ɉɚɪɚɦɟɬɪɵ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ (ɫɦ. ɩɪɢɜɟɞɟɧɧɭɸ ɧɢɠɟ ɮɨɪɦɭɥɭ) 

 ȿɫɥɢ State = ON ɢ Automatic = ON: 

 ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ = Gain × ɧɚɱɚɥɶɧɨɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ + Offset 

 ȿɫɥɢ State = ON ɢ Automatic = OFF: 

 ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ = Offset 

 ȿɫɥɢ State = OFF: 

 ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ = 0 

ɇɚɱɚɥɶɧɨɟ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢɛɨɪɨɦ ɢ ɧɟ ɞɨɩɭɫɤɚɟɬ ɢɡɦɟɧɟɧɢɹ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 111 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

4.5 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ Function 

ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Function ɜɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɮɭɧɤɰɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ. 

Math 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɢ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. 

Expression ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 
4.5.1). 

Variable ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.5.2). 

Limit Test 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɢ ɞɨɩɭɫɤɨɜɨɝɨ 
ɤɨɧɬɪɨɥɹ. 

Composite ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.5.3). 

Limits ɍɫɬɚɧɨɜɤɚ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɚɧɧɵɯ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.5.4). 

Trace 

ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɢ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.5.5). 

4.5.1 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Math Expression 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɢ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. Ʉɨɝɞɚ ɜɤɥɸɱɟɧɚ (ON) ɷɬɚ ɮɭɧɤɰɢɹ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɨɛ-
ɪɚɛɨɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɚɞɚɧɧɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɠɟɧɢɹ. 

Status Ɏɭɧɤɰɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ: ON ɢɥɢ OFF 

Unit ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɪɟɡɭɥɶɬɚɬɚ ɜɵɱɢɫɥɟɧɢɹ 

ȼɨɡɦɨɠɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ɩɟɪɟɱɢɫɥɟɧɵ ɜ ɨɛɥɚɫɬɢ ɩɨɞ ɩɨɥɟɦ Unit. Эɬɭ ɨɛɥɚɫɬɶ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ, ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɞɚɧɧɵɯ. ɑɬɨɛɵ ɜɵɛɪɚɬɶ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ, ɫɥɟɞɭɟɬ ɜɵɞɟɥɢɬɶ ɟɝɨ ɢɦɹ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ. 

ȼɵɱɢɫɥɟɧɢɟ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɞɥɹ ɞɚɧɧɵɯ, ɢɡɦɟɪɟɧɧɵɯ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɮɭɧɤɰɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɷɬɨɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ. Ɋɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɣ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɧɚ ɞɢɫɩɥɟɣ ɜ ɞɢɚ-
ɥɨɝɨɜɨɦ ɨɤɧɟ, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ ɝɪɭɩɩɵ Result (ɫɦ. ɪɚɡɞɟɥ 4.9). 

Ʉɨɝɞɚ ɩɪɢɛɨɪ B2980 ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɦɨɠɧɨ ɡɚɞɚɜɚɬɶ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ SCPI. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ɨɩɢɫɚɧɵ ɜ ɩɨɞɪɚɡɞɟɥɟ 5.9.1. 

ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ Math ɧɚ ɩɟɪɟɞɧɟɣ 
ɩɚɧɟɥɢ, ɧɟ ɨɬɨɛɪɚɠɚɟɬ ɩɨɥɟ Status. 

4.5.2 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Math Variable 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧ-
ɧɵɯ. 

Index ɇɨɦɟɪ ɢɧɞɟɤɫɚ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ 
Name ɂɦɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ 

Value Ɂɧɚɱɟɧɢɟ ɞɥɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ 

Ʉɨɝɞɚ ɭɤɚɡɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ MOVE, ɜɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɩɟɪɟɦɟɳɚɟɬ ɭɤɚɡɚɬɟɥɶ ɧɚ 
ɥɟɜɭɸ ɢɥɢ ɩɪɚɜɭɸ ɹɱɟɣɤɭ. ɇɚɠɚɬɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɩɟɪɟɤɥɸɱɚɟɬ ɫɨɫɬɨɹɧɢɟ ɧɚ EDIT. 

Ʉɨɝɞɚ ɹɱɟɣɤɚ Index ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT, ɞɨɫɬɭɩɧɵ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɤɥɚɜɢɲɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɩɪɨɤɪɭɬɤɢ ɫɩɢɫɤɚ.  
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 112 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɨɝɞɚ ɜɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɜɵɡɵɜɚɟɬ ɩɪɨɤɪɭɬɤɭ ɫɩɢɫɤɚ, ɚ ɧɚɠɚɬɢɟ ɪɭɱɤɢ ɩɟɪɟɤɥɸɱɚɟɬ ɫɨɫɬɨɹ-
ɧɢɟ ɧɚ MOVE. 

Append Ⱦɨɛɚɜɥɹɟɬ ɫɬɪɨɤɭ ɧɢɠɟ. Ɍɨ ɠɟ ɫɚɦɨɟ ɡɧɚɱɟɧɢɟ ɜɜɨɞɢɬɫɹ ɜ ɩɪɚɜɨɣ ɹɱɟɣɤɟ. 

Insert Ⱦɨɛɚɜɥɹɟɬ ɫɬɪɨɤɭ ɜɵɲɟ. Ɍɨ ɠɟ ɫɚɦɨɟ ɡɧɚɱɟɧɢɟ ɜɜɨɞɢɬɫɹ ɜ ɩɪɚɜɨɣ ɹɱɟɣɤɟ. 

Delete ɍɞɚɥɹɟɬ ɫɬɪɨɤɭ. 

Ʉɨɝɞɚ ɹɱɟɣɤɚ Name ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT, ɦɨɠɧɨ ɜɜɟɫɬɢ ɢɦɹ ɩɟɪɟɦɟɧɧɨɣ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬ-
ɧɨɣ ɪɭɱɤɢ. Ʉɨɝɞɚ ɹɱɟɣɤɚ Value ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ EDIT, ɦɨɠɧɨ ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɫ ɩɨ-
ɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

4.5.3 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Composite Limit Test Setup 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɤɨɦ-
ɩɥɟɤɫɧɨɝɨ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ. 

Limit Test Ɏɭɧɤɰɢɹ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ: ON ɢɥɢ OFF 

Mode Ɋɟɠɢɦ ɪɚɛɨɬɵ: GRADING (GRADE) ɢɥɢ SORTING (SORT) 

GRADING: ɪɟɠɢɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ (ɫɦ. ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɯɟɦɭ ɧɚ ɪɢɫ. 5-7) 

SORTING: ɪɟɠɢɦ ɫɨɪɬɢɪɨɜɤɢ (ɫɦ. ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɯɟɦɭ ɧɚ ɪɢɫ. 5-8) 

Auto Clear Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɛɪɨɫ ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ: ON ɢɥɢ OFF 

ȿɫɥɢ ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ON, ɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɛɪɨɫ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɥɢɧɢɣ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ. 

Update Ɍɨɥɶɤɨ ɞɥɹ ɪɟɠɢɦɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ (GRADING): ɏɪɨɧɢɪɨɜɚɧɢɟ ɜɵɜɨɞɚ ɪɟɡɭɥɶɬɚɬɨɜ 
ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ – IMMEDIATE (IMM.) ɢɥɢ END. ɋɦ. "Immediate?" ɧɚ ɪɢɫ. 5-7. 

IMMEDIATE: ɜɵɜɨɞɢɬ ɪɟɡɭɥɶɬɚɬ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɢɫɩɵɬɚɧɢɹ (Immediate? Yes) 

END: ɜɵɜɨɞɢɬ ɪɟɡɭɥɶɬɚɬ ɩɨɫɥɟ ɩɨɫɥɟɞɧɟɝɨ ɢɫɩɵɬɚɧɢɹ (Immediate? No) 

Offset Cancel Ʉɨɦɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ: ON ɢɥɢ OFF 

ȿɫɥɢ ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ON, ɬɨ ɞɚɧɧɵɟ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɛɭɞɭɬ ɩɪɟɞ-
ɫɬɚɜɥɹɬɶɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 Ⱦɚɧɧɵɟ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ = ɩɟɪɜɢɱɧɵɟ ɞɚɧɧɵɟ – ɡɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ 

Offset Ɂɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ: 
ɨɬ –9.999999E+20 ɞɨ +9.999999E+20 

Pass Pattern Ȼɢɬɨɜɚɹ ɤɨɦɛɢɧɚɰɢɹ ɞɥɹ ɫɨɫɬɨɹɧɢɹ pass (ɝɨɞɟɧ). Ⱦɥɹ ɪɟɠɢɦɚ GRADING 

Fail Pattern Ȼɢɬɨɜɚɹ ɤɨɦɛɢɧɚɰɢɹ ɞɥɹ ɫɨɫɬɨɹɧɢɹ fail (ɧɟɝɨɞɟɧ). Ⱦɥɹ ɪɟɠɢɦɚ SORTING 

GPIO Pins ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɧɨɦɟɪɚ ɤɨɧɬɚɤɬɧɵɯ ɜɵɜɨɞɨɜ DIO, ɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɜɵɜɨɞɚ 
ɛɢɬɨɜɨɣ ɤɨɦɛɢɧɚɰɢɢ. ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɤɨɧɬɚɤɬɧɵɟ ɜɵɜɨɞɵ, ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ 
:CALC:DIG:BIT. 

/BUSY Ʉɨɧɬɚɤɬɧɵɣ ɜɵɜɨɞ DIO, ɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ BUSY (ɡɚɧɹɬɨ) 

/SOT Ʉɨɧɬɚɤɬɧɵɣ ɜɵɜɨɞ DIO, ɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɜɜɨɞɚ ɫɢɝɧɚɥɚ SOT (ɧɚɱɚɥɨ ɢɫɩɵɬɚɧɢɹ) 

/EOT Ʉɨɧɬɚɤɬɧɵɣ ɜɵɜɨɞ DIO, ɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ EOT (ɤɨɧɟɰ ɢɫɩɵɬɚɧɢɹ) 

ȼ ɨɬɧɨɲɟɧɢɢ ɧɚɡɧɚɱɟɧɢɹ ɤɨɧɬɚɤɬɧɵɯ ɜɵɜɨɞɨɜ DIO ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 2.8. 

ɇɨɦɟɪɚ ɤɨɧɬɚɤɬɧɵɯ ɜɵɜɨɞɨɜ DIO, ɧɚɡɧɚɱɚɟɦɵɟ ɤɨɧɬɚɤɬɧɵɦ ɜɵɜɨɞɚɦ GPIO, /BUSY, /SOT ɢɥɢ /EOT, 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɞɥɹ ɮɭɧɤɰɢɢ DIGITAL I/O ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɚɥɨɝɨɜɨɝɨ ɨɤɧɚ DIO Configu-
ration (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.10.6). 

      ɉɊɂɆȿɑȺɇɂȿ       Ɂɧɚɱɟɧɢɹ ɧɨɦɟɪɨɜ ɤɨɧɬɚɤɬɧɵɯ ɜɵɜɨɞɨɜ GPIO, /BUSY, /SOT ɢ /EOT 

ɐɟɥɨɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɬ 0 ɞɨ 7 – ɧɨɦɟɪɚ 1 ÷ 7 ɭɤɚɡɵɜɚɸɬ ɤɨɧɬɚɤɬɧɵɟ ɜɵɜɨɞɵ DIO 1 ÷ 7, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
Ɂɧɚɱɟɧɢɟ 0 ɨɡɧɚɱɚɟɬ ɧɟɢɫɩɨɥɶɡɭɟɦɵɣ ɤɨɧɬɚɤɬɧɵɣ ɜɵɜɨɞ. 

Ⱦɥɹ ɤɨɧɬɚɤɬɧɵɯ ɜɵɜɨɞɨɜ GPIO ɧɚɡɧɚɱɚɸɬɫɹ ɩɨɞɪɹɞ ɢɞɭɳɢɟ ɧɨɦɟɪɚ. ɇɚɩɪɢɦɟɪ, "1, 2, 3, 4" ɭɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɡɧɚ-
ɱɚɸɬɫɹ ɤɨɧɬɚɤɬɧɵɟ ɜɵɜɨɞɵ DIO 1 ÷ 4. Ɍɨɝɞɚ ɦɥɚɞɲɢɦ ɪɚɡɪɹɞɨɦ ɹɜɥɹɟɬɫɹ ɤɨɧɬɚɤɬɧɵɣ ɜɵɜɨɞ DIO 1. 
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4.5.4 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Limit Test Setup 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɚɧɧɵɯ ɞɨ-
ɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ. 

Feed Data Ɍɢɩ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɪɟɡɭɥɶɬɚɬɚ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ: 
AMPS, COUL., VOLTS, OHMS ɢɥɢ MATH 

AMPS: ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ 

COULS: ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

VOLTS: ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

OHMS: ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

MATH: ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɚ ɜɵɱɢɫɥɟɧɢɣ 

Test Index ɂɧɞɟɤɫ ɬɟɫɬɚ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ (ɨɬ 1 ɞɨ 12) 

ɇɨɦɟɪɚ ɢɧɞɟɤɫɨɜ 1 ÷ 12 ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɠɟ ɞɥɹ ɧɭɦɟɪɚɰɢɢ ɛɭɧɤɟɪɨɜ (1 ÷ 12) – ɫɦ. 
ɩɨɞɪɚɡɞɟɥ 4.7.2. 

Limit Test Ⱦɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ ɞɥɹ ɞɚɧɧɵɯ, ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɦɢ Feed Data ɢ Test Index:  
ON ɢɥɢ OFF 

Function Ɋɟɠɢɦ ɢɫɩɵɬɚɧɢɹ: ɜɫɟɝɞɚ ɨɬɨɛɪɚɠɚɟɬɫɹ LIMIT (ɞɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ) 
Pass Pattern Ȼɢɬɨɜɚɹ ɤɨɦɛɢɧɚɰɢɹ ɞɥɹ ɫɨɫɬɨɹɧɢɹ pass (ɝɨɞɟɧ). Ⱦɥɹ ɪɟɠɢɦɚ ɫɨɪɬɢɪɨɜɤɢ (SORTING). 

Up Pattern Ȼɢɬɨɜɚɹ ɤɨɦɛɢɧɚɰɢɹ ɞɥɹ ɫɨɫɬɨɹɧɢɹ ɧɟɝɨɞɟɧ ɩɪɢ ɩɪɟɜыɲɟɧɢɢ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ. 
ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɠɢɦɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ (GRADING). 

Up Limit ȼɟɪɯɧɢɣ ɩɪɟɞɟɥ ɞɥɹ ɨɰɟɧɤɢ pass/fail (ɝɨɞɟɧ/ɧɟɝɨɞɟɧ). ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɠɢɦɚ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ (GRADING). 

Low Pattern Ȼɢɬɨɜɚɹ ɤɨɦɛɢɧɚɰɢɹ ɞɥɹ ɫɨɫɬɨɹɧɢɹ ɧɟɝɨɞɟɧ ɩɪɢ ɩɪɟɜыɲɟɧɢɢ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ. 
ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɠɢɦɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ (GRADING). 

Low Limit ɇɢɠɧɢɣ ɩɪɟɞɟɥ ɞɥɹ ɨɰɟɧɤɢ pass/fail (ɝɨɞɟɧ/ɧɟɝɨɞɟɧ). ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɠɢɦɚ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ (GRADING). 

Ȼɢɬɨɜɚɹ ɤɨɦɛɢɧɚɰɢɹ ɩɨɫɵɥɚɟɬɫɹ ɧɚ ɤɨɧɬɚɤɬɧɵɟ ɜɵɜɨɞɵ DIO, ɡɚɞɚɧɧɵɟ ɩɨɥɟɦ GPIO Pins ɜ ɞɢɚɥɨɝɨ-
ɜɨɦ ɨɤɧɟ Composite Limit Test Setup (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.5.3). 

4.5.5 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Trace Buffer Setup 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɛɭɮɟɪɚ ɞɚɧɧɵɯ 
ɝɪɚɮɢɤɨɜ. Ⱦɚɧɧɵɟ, ɡɚɞɚɧɧɵɟ ɩɚɪɚɦɟɬɪɨɦ Feed Data, ɦɨɠɧɨ ɡɚɧɟɫɬɢ ɜ ɛɭɮɟɪ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ, ɟɫɥɢ 
ɩɚɪɚɦɟɬɪ Buffer Control ɭɫɬɚɧɨɜɥɟɧ ɧɚ NEXT. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɞɚɧɧɵɯ ɡɚɞɚɟɬɫɹ ɩɚɪɚɦɟɬɪɨɦ 
Buffer Size. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɛɭɮɟɪɚ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ ɩɨɹɫɧɹɟɬ ɪɢɫ. 5-9 ɜ ɪɚɡɞɟɥɟ 5.11. 

Feed Data Ɍɢɩ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɩɨɦɟɳɚɸɬ ɜ ɛɭɮɟɪ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ: SENSE, MATH ɢɥɢ LIMIT 

SENSE: ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ  

MATH: ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ 

LIMIT: ɞɚɧɧɵɟ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

Ⱦɚɧɧɵɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ, ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɱɢɫɥɟɧɢɣ, 
ɞɚɧɧɵɟ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ, ɞɚɧɧɵɟ ɜɪɟɦɟɧɢ ɢ ɞɚɧɧɵɟ ɫɨɫɬɨɹɧɢɹ, ɜɵɛɪɚɧɧɵɟ ɫ 
ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ Format ɜ ɝɪɭɩɩɟ ɤɥɚɜɢɲ I/O (ɫɦ. ɪɚɡɞɟɥ 4.10). 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɷɬɨɦɭ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɞɚɧɧɵɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɞɚɧ-
ɧɵɟ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ, ɧɚɩɪɹɠɟɧɢɹ, ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ, ɚ 
ɬɚɤɠɟ ɞɚɧɧɵɟ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. 

Buffer Control Ɋɟɠɢɦ ɭɩɪɚɜɥɟɧɢɹ ɛɭɮɟɪɨɦ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ: NEVER ɢɥɢ NEXT 

NEVER: ɨɬɤɥɸɱɚɟɬ ɨɩɟɪɚɰɢɸ ɡɚɩɢɫɢ ɜ ɛɭɮɟɪ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ. 
NEXT: ɜɤɥɸɱɚɟɬ ɨɩɟɪɚɰɢɸ ɡɚɩɢɫɢ ɞɨ ɡɚɩɨɥɧɟɧɢɹ ɛɭɮɟɪɚ. 

Ɂɚɩɨɥɧɟɧɢɟ ɛɭɮɟɪɚ ɜɵɡɵɜɚɟɬ ɩɟɪɟɤɥɸɱɟɧɢɟ ɪɟɠɢɦɚ ɧɚ NEVER. 

Buffer Size Ɋɚɡɦɟɪ ɛɭɮɟɪɚ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ: 1 ÷ 100000 ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ 
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4.6 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ Trigger 

ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Trigger ɜɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɞɟɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜ-
ɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ ɡɚɩɭɫɤɚ (ɫɦ. ɪɢɫ. 5-10 ɜ ɪɚɡɞɟɥɟ 5.13). 

Config 

Ɉɬɤɪɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Trigger Configuration (ɫɦ. ɧɢɠɟ ɩɨɞɪɚɡɞɟɥ 4.6.1) 

Initiate 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɜɵɛɨɪɚ ɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ (ɞɥɹ 
ɩɟɪɟɯɨɞɚ ɤ ɭɪɨɜɧɸ ɚɤɬɢɜɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɚ) – ɫɦ. ɬɚɛɥɢɰɭ 4-8. 

Abort 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɜɵɛɨɪɚ ɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɪɟɪɵɜɚɧɢɹ (ɞɥɹ ɜɨɡ-
ɜɪɚɬɚ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɚ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ) – ɫɦ. ɬɚɛɥɢɰɭ 4-8. 

Immediate 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɜɵɛɨɪɚ ɭɪɨɜɧɹ ɚɤɬɢɜɢɡɚɰɢɢ ɢɥɢ ɭɪɨɜɧɹ ɡɚ-
ɩɭɫɤɚ ɞɥɹ ɩɨɫɵɥɤɢ ɫɢɝɧɚɥɚ ɧɟɦɟɞɥɟɧɧɨɝɨ ɡɚɩɭɫɤɚ. 

Trigger ȼɵɛɢɪɚɟɬ ɭɪɨɜɟɧɶ ɡɚɩɭɫɤɚ (Trigger Layer). 

Arm ȼɵɛɢɪɚɟɬ ɭɪɨɜɟɧɶ ɚɤɬɢɜɢɡɚɰɢɢ (Arm Layer). 

ȼɵɛɨɪ ɭɪɨɜɧɹ ɜɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɜɵɛɨɪɚ ɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɨɫɵɥɤɢ 
ɫɢɝɧɚɥɚ ɧɟɦɟɞɥɟɧɧɨɝɨ ɡɚɩɭɫɤɚ (ɫɦ. ɬɚɛɥɢɰɭ 4-8) 

Ɍɚɛɥɢɰɚ 4-8 Эɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɜɵɛɨɪɚ ɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜɚ 

ɂɦɹ ɷɤɪɚɧɧɨɣ  
ɤɥɚɜɢɲɢ 

Ɉɩɢɫɚɧɢɟ 

ALL ȼɵɛɢɪɚɟɬ ɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜɚ transient (ɩɟɪɟɤɥɸɱɟɧɢɟ) ɢ acquire (ɫɛɨɪ ɞɚɧɧɵɯ). 
Trans. ȼɵɛɢɪɚɟɬ ɬɨɥɶɤɨ ɞɟɣɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜɚ transient (ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ). 

Acq. ȼɵɛɢɪɚɟɬ ɬɨɥɶɤɨ ɞɟɣɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜɚ acquire (ɢɡɦɟɪɟɧɢɟ). 

ȼɵɛɨɪ ɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜɚ ɜɵɩɨɥɧɹɟɬ ɤɨɦɚɧɞɵ Initiate, Abort ɢɥɢ Immediate ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɭɫɬɪɨɣɫɬɜɚ. 

 

4.6.1 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Trigger Configuration 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ ɜ ɞɟɬɚɥɹɯ. ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ 
ɧɚɤɥɚɞɵɜɚɸɳɢɟɫɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɢɝɧɨɪɢɪɭɸɬɫɹ ɢ ɡɚɦɟɧɹɸɬɫɹ ɭɫɬɚɧɨɜɤɚɦɢ, ɫɞɟɥɚɧɧɵɦɢ ɜ ɪɟ-
ɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter (ɫɦ. ɨɩɢɫɚɧɢɟ "ɋɭɛɩɚɧɟɥɶ Trigger Setup" ɧɚ ɫɬɪ. 98). 

Layer Ɂɚɞɚɟɬ ɭɪɨɜɟɧɶ ɢɥɢ ɞɟɣɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜɚ ɫɨɝɥɚɫɧɨ ɭɫɬɚɧɨɜɤɟ ɜ ɷɬɨɦ ɞɢɚɥɨɝɨɜɨɦ 
ɨɤɧɟ. 

ARM: ɭɪɨɜɟɧɶ ɚɤɬɢɜɢɡɚɰɢɢ 

TRIGGER: ɭɪɨɜɟɧɶ ɡɚɩɭɫɤɚ 

ACTION: ɞɟɣɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜɚ 

Ⱦɥɹ ɜɚɪɢɚɧɬɚ ACTION ɞɨɫɬɭɩɧɵ ɩɚɪɚɦɟɬɪɵ Layer, Action ɢ Trigger Output. 

Action Ɂɚɞɚɟɬ ɬɢɩ ɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜɚ ɫɨɝɥɚɫɧɨ ɭɫɬɚɧɨɜɤɟ ɜ ɷɬɨɦ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ. 

TRANS: (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ɞɟɣɫɬɜɢɟ ɩɟɪɟɤɥɸɱɟɧɢɹ (ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ) 

ACQ.: ɞɟɣɫɬɜɢɟ ɫɛɨɪɚ ɞɚɧɧɵɯ (ɢɡɦɟɪɟɧɢɟ) 

Count ɑɢɫɥɨ ɨɬ 1 ɞɨ 100000 ɢɥɢ INF (ɛɟɫɤɨɧɟɱɧɨɫɬɶ) ɞɥɹ ɞɟɣɫɬɜɢɹ, ɡɚɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ-
ɦɢ Layer ɢ Action. 

Bypass Ɉɛɯɨɞ: ON ɢɥɢ OFF 

Bypass = ON ɪɚɡɪɟɲɚɟɬ ɨɛɯɨɞ ɬɨɥɶɤɨ ɞɥɹ ɩɟɪɜɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɤ ɞɟɬɟɤɬɨɪɭ ɫɨɛɵ-
ɬɢɣ ɞɥɹ ɞɟɣɫɬɜɢɹ, ɡɚɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚɦɢ Layer ɢ Action. 

Bypass = OFF ɨɬɦɟɧɹɟɬ ɨɛɯɨɞ. 
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Trigger Source ɋɨɛɵɬɢɟ ɞɥɹ ɞɟɣɫɬɜɢɹ, ɡɚɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚɦɢ Layer ɢ Action. 

AUTO, BUS, TIMER, INT1, INT2, LAN, EXT1, EXT2, EXT3, EXT4, EXT5, EXT6, EXT7 
ɢɥɢ TIN (ɫɨɟɞɢɧɢɬɟɥɶ Trigger In). ɋɦ. ɬɚɛɥɢɰɭ 4-9. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɨɟɞɢɧɢɬɟɥɹ Trigger In ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɹɪɧɨɫɬɶ 
ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.10.8). 

Period Ɍɨɥɶɤɨ ɞɥɹ ɫɨɛɵɬɢɹ TIMER. 

ɂɧɬɟɪɜɚɥ ɫɨɛɵɬɢɣ TIMER ɞɥɹ ɞɟɣɫɬɜɢɹ, ɡɚɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚɦɢ Layer ɢ Action:  
10 ɦɤɫ ÷ 100000 ɫ. 

Trigger Delay ȼɪɟɦɹ ɡɚɞɟɪɠɤɢ ɞɥɹ ɞɟɣɫɬɜɢɹ, ɡɚɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚɦɢ Layer ɢ Action: 0 ÷ 100000 ɫ 
Trigger Output ȼɵɯɨɞ ɡɚɩɭɫɤɚ: ON ɢɥɢ OFF 

ȼɵɯɨɞɨɦ ɡɚɩɭɫɤɚ ɦɨɠɟɬ ɛɵɬɶ ɜɧɭɬɪɟɧɧɹɹ ɲɢɧɚ (INT1, INT2), ɩɨɪɬ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ 
(LAN) ɢɥɢ ɤɨɧɬɚɤɬɧɵɣ ɜɵɜɨɞ EXTn ɫɨɟɞɢɧɢɬɟɥɹ Digital I/O (n = 1 ÷ 7) ɢɥɢ TOUT (ɫɨ-
ɟɞɢɧɢɬɟɥɶ Trigger Out). 

ȿɫɥɢ ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ON, ɬɨ ɩɪɢɛɨɪ B2980 ɩɨɫɵɥɚɟɬ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ 
ɡɚɩɭɫɤɚ, ɤɨɝɞɚ ɨɧ ɢɡɦɟɧɹɟɬ ɫɨɫɬɨɹɧɢɟ ɡɚɩɭɫɤɚ ɞɥɹ ɞɟɣɫɬɜɢɹ, ɡɚɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬ-
ɪɚɦɢ Layer ɢ Action (ɫɦ. ɪɢɫ. 5-10 ɜ ɪɚɡɞɟɥɟ 5.13).  

ɑɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɧɬɚɤɬɧɵɣ ɜɵɜɨɞ ɫɨɟɞɢɧɢɬɟɥɹ Digital I/O, ɧɟɨɛ-
ɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɮɭɧɤɰɢɸ ɤɨɧɬɚɤɬɧɨɝɨ ɜɵɜɨɞɚ, ɩɨɥɹɪɧɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 
ɡɚɩɭɫɤɚ, ɬɢɩ ɡɚɩɭɫɤɚ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ ɢ ɬ.ɩ. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 
4.10.6 ɢ ɤ ɪɚɡɞɟɥɭ 2.8. 

ɑɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɟɞɢɧɢɬɟɥɶ Trigger Out, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
ɩɨɥɹɪɧɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ, ɬɢɩ ɡɚɩɭɫɤɚ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ ɢ ɬ.ɩ. 
Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.10.8. 

Ɍɚɛɥɢɰɚ 4-9 ɂɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ 

ɂɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ Ɉɩɢɫɚɧɢɟ 

AUTO ɂɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ, ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɞɥɹ ɬɟɤɭɳɟɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɚɜɬɨ-
ɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬɫɹ ɜɧɭɬɪɟɧɧɢɦ ɚɥɝɨɪɢɬɦɨɦ. 

BUS Ʉɨɦɚɧɞɚ ɡɚɩɭɫɤɚ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɤɨ-
ɦɚɧɞɚ ɡɚɩɭɫɤɚ ɝɪɭɩɩɨɜɨɝɨ ɢɫɩɨɥɧɟɧɢɹ (GET), ɤɨɦɚɧɞɚ TRIGger ɢ ɤɨɦɚɧɞɚ 
*TRG. 

TIMER ɋɢɝɧɚɥ, ɝɟɧɟɪɢɪɭɟɦɵɣ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɢɨɞɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɩɨɥɟ Period. 

INT1 ɢɥɢ INT2 ɋɢɝɧɚɥ ɨɬ ɜɧɭɬɪɟɧɧɟɣ ɲɢɧɵ 1 ɢɥɢ 2 

LAN Ɂɚɩɭɫɤ LXI, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɨɦɚɧɞɚɦɢ  

 :ARM[:ACQ|:TRAN]:SOUR:LAN ɢ 

 :TRIG[:ACQ|:TRAN]:SOUR:LAN 

EXTn ɋɢɝɧɚɥ ɫ ɤɨɧɬɚɤɬɧɨɝɨ ɜɵɜɨɞɚ n ɫɨɟɞɢɧɢɬɟɥɹ Digital I/O ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ, ɤɨɬɨ-
ɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɪɬ ɜɜɨɞɚ-ɜɵɜɨɞɚ. Ɂɞɟɫɶ n = 1 ÷ 7. 

TIN (ɫɨɟɞɢɧɢɬɟɥɶ  
Trigger In) 

ɋɢɝɧɚɥ ɡɚɩɭɫɤɚ, ɩɨɞɚɜɚɟɦɵɣ ɧɚ ɫɨɟɞɢɧɢɬɟɥɶ Trigger In. 
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4.7 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ Result 

ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Result ɜɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɝɪɚɮɢɤɨɜ. 

Measure 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.7.1). 

Limit Test 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɪɟɡɭɥɶɬɚɬɵ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.7.2). 

Trace 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɪɟɡɭɥɶɬɚɬɵ ɝɪɚɮɢɤɨɜ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.7.3). 

4.7.1 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure Result 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɫɥɟɞɧɟɝɨ ɨɞɧɨɤɪɚɬɧɨɝɨ ɢɡɦɟɪɟ-
ɧɢɹ (ɦɚɤɫɢɦɭɦ 100000 ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ) ɢɥɢ ɩɨɫɥɟɞɧɢɯ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ (ɦɚɤɫɢɦɭɦ 1000 
ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ), ɡɚɧɟɫɟɧɧɵɯ ɜ ɛɭɮɟɪ ɞɚɧɧɵɯ.  
Ɋɟɡɭɥɶɬɚɬɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɬɚɛɥɢɰɟ ɢɧɞɟɤɫɨɜ ɢ ɞɚɧɧɵɯ ɩɨɞ ɩɨɥɟɦ Type. Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɵɟ ɧɚɧɨ-
ɫɹɬɫɹ ɧɚ ɝɪɚɮɢɤ ɧɚɞ ɩɨɥɹɦɢ Points. 

Type Ɍɢɩ ɩɨɞɥɟɠɚɳɢɯ ɨɬɨɛɪɚɠɟɧɢɸ ɞɚɧɧɵɯ 
AMPS: ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ 

COUL.: ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

VOLTS: ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

OHMS: ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

MATH: ɪɟɡɭɥɶɬɚɬ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 
TIME: ɞɚɧɧɵɟ ɜɪɟɦɟɧɢ 

ȼ ɷɬɢɯ ɮɨɪɦɭɥɚɯ Vmeas – ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; Imeas – ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 

Ɂɚ ɨɩɢɫɚɧɢɟɦ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɟɧɫɚɰɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 5.13.1. 

Points Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɞɚɧɧɵɯ 
Max. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɨɫɢ Y ɧɚ ɝɪɚɮɢɤɟ 

Min. Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɨɫɢ Y ɧɚ ɝɪɚɮɢɤɟ 

4.7.2 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Limit Test Result 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɝɪɚɮɢɱɟɫɤɢɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ. Ɋɟɡɭɥɶɬɚɬɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɨɛɥɚɫɬɢ ɫɩɢɫɤɚ ɞɚɧɧɵɯ ɩɨɞ ɩɨɥɟɦ 
Length. 

Length Ⱦɥɢɧɚ ɞɚɧɧɵɯ 
Ⱦɚɧɧɵɟ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɫɨɞɟɪɠɚɬ ɫɥɟɞɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ: 

(aaaaa) BIN: bb  DATA: +c.ccccccE+ddd  

 (ɚɚɚɚɚ) ɂɧɞɟɤɫ ɞɚɧɧɵɯ ааааа 
BIN: ɇɨɦɟɪ ɛɭɧɤɟɪɚ bb (ɨɬ 01 ɞɨ 12)  

ɇɨɦɟɪɚ ɛɭɧɤɟɪɨɜ 1 ÷ 12 ɫɜɹɡɚɧɵ ɫ ɧɨɦɟɪɚɦɢ ɢɧɞɟɤɫɨɜ 1 ÷ 12 (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.5.4). 

ȿɫɥɢ ɞɚɧɧɵɟ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɜɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ ɛɭɧɤɟɪɨɜ, ɬɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 00 

ɞɥɹ ɪɟɠɢɦɚ GRADING ɢ 15 ɞɥɹ ɪɟɠɢɦɚ SORTING. 

DATA: Ⱦɚɧɧɵɟ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ +c.ccccccE+ddd  
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 117 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

4.7.3 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Trace Statistical Result 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɝɪɚɮɢɱɟɫɤɢɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɬɚ-
ɬɢɫɬɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɝɢɫɬɪɚɰɢɢ ɞɚɧɧɵɯ. Ɋɟɡɭɥɶɬɚɬɵ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɩɨɥɹɯ Mean, Std. Dev., Min. 
ɢ Max. 

Feed Ɍɢɩ ɩɨɞɥɟɠɚɳɢɯ ɨɬɨɛɪɚɠɟɧɢɸ ɞɚɧɧɵɯ: SENSE, MATH ɢɥɢ LIMIT 

SENSE: ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ 

MATH: ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɱɢɫɥɟɧɢɣ 

LIMIT: ɞɚɧɧɵɟ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

Element Ɍɢɩ ɩɨɞɥɟɠɚɳɢɯ ɨɬɨɛɪɚɠɟɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. Эɬɨ ɞɨɫɬɭɩɧɨ ɬɨɥɶɤɨ ɬɨɝɞɚ, 
ɤɨɝɞɚ ɩɚɪɚɦɟɬɪ Feed ɭɫɬɚɧɨɜɥɟɧ ɧɚ SENSE. 

AMPS: ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ 

COUL.: (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ 

VOLTS: (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ 

OHMS: (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

Length Ⱦɥɢɧɚ ɞɚɧɧɵɯ 
Mean ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 

Std. Dev. ɋɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 

Min. Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

Max. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

4.8 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ File 

ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ File ɜɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɨɜ ɧɚ 
USB-ɧɚɤɨɩɢɬɟɥɟ ɢ ɞɥɹ ɡɚɝɪɭɡɤɢ ɮɚɣɥɨɜ ɫ USB-ɧɚɤɨɩɢɬɟɥɹ, ɩɪɢɫɨɟɞɢɧɟɧɧɨɝɨ ɤ ɩɨɪɬɭ USB-A ɧɚ ɩɟɪɟɞ-
ɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ. 

Save 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɨɜ. ɉɪɢ ɧɚɠɚɬɢɢ ɥɸɛɨɣ ɢɡ 
ɷɬɢɯ ɷɤɪɚɧɧɵɯ ɤɥɚɜɢɲ ɩɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ File Selection (ɫɦ. ɧɢɠɟ ɩɨɞɪɚɡɞɟɥ 4.8.1). 

Measure ɋɨɯɪɚɧɹɟɬ ɜ ɩɚɦɹɬɢ ɮɚɣɥ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ. 
Math ɋɨɯɪɚɧɹɟɬ ɜ ɩɚɦɹɬɢ ɮɚɣɥ ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. 
Limit Test ɋɨɯɪɚɧɹɟɬ ɜ ɩɚɦɹɬɢ ɮɚɣɥ ɪɟɡɭɥɶɬɚɬɨɜ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ. 

Trace ɋɨɯɪɚɧɹɟɬ ɜ ɩɚɦɹɬɢ ɮɚɣɥ ɛɭɮɟɪɚ ɞɚɧɧɵɯ ɝɪɚɮɢɤɚ. 

Config ɋɨɯɪɚɧɹɟɬ ɜ ɩɚɦɹɬɢ ɮɚɣɥ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

Load 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɭɸ ɤɥɚɜɢɲɭ ɞɥɹ ɡɚɝɪɭɡɤɢ ɮɚɣɥɨɜ. ɉɪɢ ɧɚɠɚɬɢɢ ɷɬɨɣ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ 
ɩɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ File Selection (ɫɦ. ɧɢɠɟ ɩɨɞɪɚɡɞɟɥ 4.8.1). 

Config Ɂɚɝɪɭɠɚɟɬ ɮɚɣɥ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 
License Ɂɚɝɪɭɠɚɟɬ ɥɢɰɟɧɡɢɨɧɧɵɣ ɮɚɣɥ. 

      ɉɊɂɆȿɑȺɇɂȿ        

Ʌɢɰɟɧɡɢɨɧɧɵɣ ɮɚɣɥ ɜɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɢ, ɬɪɟɛɭɸɳɢɟ ɥɢɰɟɧɡɢɢ. ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɷɬɨɬ ɮɚɣɥ, ɫɥɟɞɭɣɬɟ 
ɢɧɫɬɪɭɤɰɢɢ, ɨɩɢɫɚɧɧɨɣ ɜ ɫɟɪɬɢɮɢɤɚɬɟ Software Entitlement Certificate, ɤɨɬɨɪɵɣ ɩɪɢɥɚɝɚɟɬɫɹ ɤ ɥɢɰɟɧɡɢɨɧɧɨɦɭ ɩɪɨ-
ɞɭɤɬɭ. 
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4.8.1 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ File Selection 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɝɪɚɮɢɱɟɫɤɢɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ ɡɚ-
ɝɪɭɡɤɢ ɮɚɣɥɨɜ. 
ɇɚɠɚɬɢɟɦ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɫɨɫɬɨɹɧɢɟ EDIT ɢɥɢ MOVE. ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɮɚɣɥ, ɩɟɪɟ-
ɤɥɸɱɢɬɟ ɫɨɫɬɨɹɧɢɟ ɧɚ EDIT ɢ ɩɨɥɶɡɭɣɬɟɫɶ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɨɣ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ, ɮɭɧɤ-
ɰɢɨɧɚɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɩɚɧɟɥɶɸ. 

Path ɂɦɹ ɩɚɩɤɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢɥɢ ɡɚɝɪɭɡɤɢ ɮɚɣɥɚ. 

File Name ɂɦɹ ɮɚɣɥɚ, ɩɨɞɥɟɠɚɳɟɝɨ ɫɨɯɪɚɧɟɧɢɸ ɢɥɢ ɡɚɝɪɭɡɤɟ. 

Ɏɚɣɥɵ ɢ ɩɚɩɤɢ, ɯɪɚɧɹɳɢɟɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɚɩɤɟ, ɩɟɪɟɱɢɫɥɹɸɬɫɹ ɜ ɨɛɥɚɫɬɢ ɦɟɠɞɭ ɩɨɥɟɦ Path ɢ ɩɨ-
ɥɟɦ File Name. Эɬɭ ɨɛɥɚɫɬɶ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɜɵɛɨɪɚ ɮɚɣɥɚ ɩɭɬɟɦ ɜɵɞɟɥɟɧɢɹ ɟɝɨ ɢɦɟɧɢ.. 

ɉɪɢ ɫɨɯɪɚɧɟɧɢɢ ɮɚɣɥɚ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɞɨɛɚɜɥɹɟɬɫɹ ɪɚɫɲɢ-
ɪɟɧɢɟ ɢɦɟɧɢ ɮɚɣɥɚ ".sta". ɉɪɢ ɫɨɯɪɚɧɟɧɢɢ ɩɪɨɱɢɯ ɮɚɣɥɨɜ ɞɚɧɧɵɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɞɨɛɚɜɥɹɟɬɫɹ ɪɚɫ-
ɲɢɪɟɧɢɟ ɢɦɟɧɢ ɮɚɣɥɚ ".csv". 

4.9 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ Program 

ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Program ɜɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɩɪɨɝɪɚɦɦɧɨɣ ɩɚɦɹɬɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɣ ɩɚɦɹɬɢ. Ɂɚ ɨɩɢɫɚɧɢɟɦ 
ɩɪɨɝɪɚɦɦɧɨɣ ɩɚɦɹɬɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 5.12. 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɝɪɚɦɦɧɨɣ ɩɚɦɹɬɢ ɦɨɠɧɨ ɡɚɞɚɜɚɬɶ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ SCPI ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ  
ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɛɨɪɨɦ ȼ2980. 

Catalog 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Program Catalog, ɜ ɤɨɬɨɪɨɦ ɫɨɞɟɪɠɢɬɫɹ ɫɩɢɫɨɤ ɩɪɨɝɪɚɦɦ, ɡɚɧɟ-
ɫɟɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɭɸ ɩɚɦɹɬɶ. Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɤɠɟ ɞɥɹ ɜɵɛɨɪɚ ɢɡ ɩɚɦɹɬɢ ɩɨɞ-
ɥɟɠɚɳɟɣ ɩɪɢɦɟɧɟɧɢɸ ɩɪɨɝɪɚɦɦɵ. ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɩɪɨɝɪɚɦɦɭ ɢɡ ɩɚɦɹɬɢ, ɫɥɟɞɭɟɬ ɜɵɞɟɥɢɬɶ ɟɟ ɢɦɹ ɜ 
ɷɬɨɦ ɫɩɢɫɤɟ. 

View 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Program View, ɜ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɨɩɪɟ-
ɞɟɥɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ. 

Variable 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Variable, ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬ ɫɩɢɫɨɤ ɩɟɪɟɦɟɧɧɵɯ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ 
ɡɚɧɟɫɟɧɧɵɯ ɜ ɩɚɦɹɬɶ ɩɪɨɝɪɚɦɦɚɯ. ɂɧɞɟɤɫ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 1 ɞɨ 100. 

Control 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦ-
ɧɨɣ ɩɚɦɹɬɢ. Ɍɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɦɨɠɧɨ ɜɵɹɫɧɢɬɶ ɩɨ ɡɜɟɡɞɨɱɤɟ (*) ɭ ɢɦɟɧɢ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. 

Run Ɂɚɩɭɫɤɚɟɬ ɡɚɞɚɧɧɭɸ ɩɪɨɝɪɚɦɦɭ ɢɡ ɩɚɦɹɬɢ. 

Pause ȼɪɟɦɟɧɧɨ ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɟɬ ɢɫɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ. 

Step Ɂɚɩɭɫɤɚɟɬ ɩɨɲɚɝɨɜɨɟ ɢɫɩɨɥɧɟɧɢɟ ɡɚɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ. 

Stop Ɉɫɬɚɧɚɜɥɢɜɚɟɬ ɢɫɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ. 

Continue ɉɪɨɞɨɥɠɚɟɬ ɢɫɩɨɥɧɟɧɢɟ ɜɪɟɦɟɧɧɨ ɩɪɢɨɫɬɚɧɨɜɥɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ. 
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4.10 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ I/O 

ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ I/O ɜɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 
ɢɧɬɟɪɮɟɣɫɨɜ ɜɜɨɞɚ-ɜɵɜɨɞɚ. 

Format 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɮɨɪɦɚɬɚ ɜɵɜɨɞɚ ɞɚɧɧɵɯ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 
4.10.1). 

LAN 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢɧɬɟɪɮɟɣɫɨɦ LAN. 

Config ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ LAN Configuration, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɬɚ-
ɧɨɜɤɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢɧɬɟɪɮɟɣɫɚ LAN (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.10.5). 

Status ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ LAN Status, ɤɨɬɨɪɨɟ ɨɬɨɛɪɚɠɚɟɬ ɫɨɫɬɨɹɧɢɟ ɢɧ-
ɬɟɪɮɟɣɫɚ LAN. 

Reset ɉɟɪɟɭɫɬɚɧɚɜɥɢɜɚɟɬ ɜɫɟ ɫɨɟɞɢɧɟɧɢɹ LAN. 

Defaults ȼɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɢɧɹɬɵɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ LAN (ɡɚɜɨɞɫɤɚɹ ɭɫɬɚ-
ɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ). 

ɉɪɢ ɧɚɠɚɬɢɢ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ Reset ɢɥɢ Defaults ɩɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ. ɇɚ-
ɠɦɢɬɟ ɷɤɪɚɧɧɭɸ ɤɥɚɜɢɲɭ ɈɄ, ɱɬɨɛɵ ɩɨɞɬɜɟɪɞɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɞɟɣɫɬɜɢɟ, ɢɥɢ ɷɤɪɚɧɧɭɸ ɤɥɚɜɢɲɭ 
Cancel/Local, ɱɬɨɛɵ ɨɬɦɟɧɢɬɶ ɷɬɨ ɞɟɣɫɬɜɢɟ. 

USB 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ USB Status. 

Easy File Access Ɏɭɧɤɰɢɹ ɧɚɫɬɪɨɣɤɢ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɚɦ: ON (ȼɄɅ,) ɢɥɢ OFF (ȼЫɄɅ.). Ʉɨɝɞɚ ɷɬɨ 
ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ ON, ɩɟɪɟɡɚɩɭɫɬɢɬɟ ɷɬɨɬ ɩɪɢɛɨɪ. Ʉɨɝɞɚ ɜɵ ɩɨɥɶɡɭɟɬɟɫɶ ɷɬɨɣ 
ɮɭɧɤɰɢɟɣ, ɩɪɢɫɨɟɞɢɧɢɬɟ ɩɪɢɛɨɪ ɤ ɤɨɦɩɶɸɬɟɪɭ ɱɟɪɟɡ ɤɚɛɟɥɶ USB. ɋɦ. ɪɚɡɞɟɥ 
5.15.. 

Ɍɟɤɫɬɨɜɨɟ ɩɨɥɟ Ɉɬɨɛɪɚɠɚɟɬ ɫɬɪɨɤɭ ɫɨɟɞɢɧɟɧɢɹ VISA USB. 

ɉɪɢɦɟɪ: USB0::2391::54808::MY12345678::0::INSTR 

GPIB 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ GPIB Configuration. 

Address ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɚɞɪɟɫ GPIB ɩɪɢɛɨɪɚ ȼ2980. 

Ɍɟɤɫɬɨɜɨɟ ɩɨɥɟ Ɉɬɨɛɪɚɠɚɟɬ ɫɬɪɨɤɭ ɫɨɟɞɢɧɟɧɢɹ VISA GPIB. 

ɉɪɢɦɟɪ: GPIB0::23::INSTR 

DIO 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢɧɬɟɪɮɟɣɫɨɦ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-
ɜɵɜɨɞɚ (Digital I/O). 

Config ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ DIO Configuration, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɨɧ-
ɮɢɝɭɪɢɪɨɜɚɧɢɹ ɢɧɬɟɪɮɟɣɫɚ Digital I/O (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.10.6). 

R/W ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ DIO Read/Write, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɱɢɬɵ-
ɜɚɧɢɹ ɢɥɢ ɡɚɩɢɫɢ ɡɧɚɱɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɢɧɬɟɪɮɟɣɫ Digital I/O (ɫɦ. ɩɨɞɪɚɡɞɟɥ 
4.10.7). 

BNC 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ BNC Configuration, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɨɧɮɢ-
ɝɭɪɚɰɢɢ ɫɨɟɞɢɧɢɬɟɥɟɣ BNC Trigger In ɢ Trigger Out (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.10.8). 
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4.10.1  Ɏɨɪɦɚɬ ɜɵɜɨɞɚ ɞɚɧɧɵɯ 

ɇɚɠɚɬɢɟ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ Format ɜɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 
ɮɨɪɦɚɬɚ ɢ ɷɥɟɦɟɧɬɨɜ ɜɵɜɨɞɢɦɵɯ ɞɚɧɧɵɯ. 

Measure ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Format (Measure), ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɷɥɟɦɟɧɬɨɜ ɜɵɜɨɞɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.10.2). 

Math/Limit ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Format (Math/Limit), ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɷɥɟɦɟɧɬɨɜ ɜɵɜɨɞɚ ɞɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 
ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.10.3). 

Trace ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Format (Trace), ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɭɫɬɚɧɨɜɤɢ ɷɥɟɦɟɧɬɨɜ ɜɵɜɨɞɚ ɝɪɚɮɢɱɟɫɤɢɯ ɞɚɧɧɵɯ (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.10.4). 

Data Type ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɡɚɞɚɧɢɹ ɮɨɪɦɚɬɚ ɜɵɜɨ-
ɞɚ ɞɚɧɧɵɯ. Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɭ ɢɦɟɧɢ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. ɇɚɠɦɢ-
ɬɟ ɷɬɭ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɬɟɤɭɳɢɣ ɮɨɪɦɚɬ. 

 ASCII Ɏɨɪɦɚɬ ASCII 

 REAL32 Ɏɨɪɦɚɬ ɨɞɢɧɚɪɧɨɣ ɬɨɱɧɨɫɬɢ IEEE-754, 4-ɛɚɣɬɨɜɵɣ 

 REAL64 Ɏɨɪɦɚɬ ɞɜɨɣɧɨɣ ɬɨɱɧɨɫɬɢ IEEE-754, 8-ɛɚɣɬɨɜɵɣ 

Data Swap ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢɥɢ ɨɬɦɟɧɵ 
ɢɧɜɟɪɫɢɢ ɩɨɪɹɞɤɚ ɫɥɟɞɨɜɚɧɢɹ ɛɚɣɬɨɜ ɞɥɹ ɮɨɪɦɚɬɚ ɜɵɜɨɞɚ ɞɚɧɧɵɯ IEEE-754. 
Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɭ ɢɦɟɧɢ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. ɇɚɠɦɢɬɟ ɷɬɭ ɤɥɚ-
ɜɢɲɭ, ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɬɟɤɭɳɭɸ ɭɫɬɚɧɨɜɤɭ. 

 OFF Ɉɬɦɟɧɹɟɬ ɢɧɜɟɪɫɢɸ ɩɨɪɹɞɤɚ ɫɥɟɞɨɜɚɧɢɹ ɛɚɣɬɨɜ. Ɉɛɵɱɧɵɣ ɩɨɪɹɞɨɤ 
ɫɥɟɞɨɜɚɧɢɹ ɛɚɣɬɨɜ. 

 ON ȼɤɥɸɱɚɟɬ ɢɧɜɟɪɫɢɸ ɩɨɪɹɞɤɚ ɫɥɟɞɨɜɚɧɢɹ ɛɚɣɬɨɜ. Ɉɛɪɚɬɧɵɣ ɩɨɪɹɞɨɤ 
ɫɥɟɞɨɜɚɧɢɹ ɛɚɣɬɨɜ. 

ȿɫɥɢ ɩɚɪɚɦɟɬɪ Data Swap ɭɫɬɚɧɨɜɥɟɧ ɧɚ ON, ɬɨ ɛɚɣɬɵ 1 ÷ 4 ɩɨɫɵɥɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ "ɛɚɣɬ 4 → ɛɚɣɬ 1" 

ɞɥɹ ɮɨɪɦɚɬɚ ɨɞɢɧɚɪɧɨɣ ɬɨɱɧɨɫɬɢ IEEE-754, ɚ ɛɚɣɬɵ 1 ÷ 8 ɩɨɫɵɥɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ "ɛɚɣɬ 8 → ɛɚɣɬ 1" 
ɞɥɹ ɮɨɪɦɚɬɚ ɞɜɨɣɧɨɣ ɬɨɱɧɨɫɬɢ IEEE-754. 

4.10.2  Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Format (Measure) 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɷɥɟɦɟɧɬɨɜ ɜɵɜɨɞɚ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɯ ɞɚɧɧɵɯ. Ⱦɥɹ ɩɪɢɛɨɪɨɜ ȼ2981Ⱥ ɢ ȼ2983Ⱥ ɞɟɣɫɬɜɢɬɟɥɶɧɵ ɩɚɪɚɦɟɬɪɵ Current, Time ɢ Status. 

Voltage ȼɵɜɨɞ ɞɚɧɧɵɯ ɧɚɩɪɹɠɟɧɢɹ: ON ɢɥɢ OFF 

Current (Charge) ȼɵɜɨɞ ɞɚɧɧɵɯ ɬɨɤɚ ɢɥɢ ɡɚɪɹɞɚ: CURRENT (ɞɚɧɧɵɟ ɬɨɤɚ), CHARGE (ɞɚɧɧɵɟ ɡɚ-
ɪɹɞɚ) ɢɥɢ OFF 

Resistance ȼɵɜɨɞ ɞɚɧɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: ON ɢɥɢ OFF 

Source ȼɵɜɨɞ ɞɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ: ON ɢɥɢ OFF 

Time ȼɵɜɨɞ ɞɚɧɧɵɯ ɜɪɟɦɟɧɢ: ON ɢɥɢ OFF 

Status ȼɵɜɨɞ ɞɚɧɧɵɯ ɫɨɫɬɨɹɧɢɹ: ON ɢɥɢ OFF 

Temperature ȼɵɜɨɞ ɞɚɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɵ: ON ɢɥɢ OFF 

Humidity ȼɵɜɨɞ ɞɚɧɧɵɯ ɜɥɚɠɧɨɫɬɢ: ON ɢɥɢ OFF 

4.10.3  Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Format (Math/Limit) 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɷɥɟɦɟɧɬɨɜ ɜɵɜɨɞɚ ɞɚɧɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ. 

Data ȼɵɜɨɞ ɞɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ: ON ɢɥɢ OFF 

Time ȼɵɜɨɞ ɞɚɧɧɵɯ ɜɪɟɦɟɧɢ: ON ɢɥɢ OFF 

Status ȼɵɜɨɞ ɞɚɧɧɵɯ ɫɨɫɬɨɹɧɢɹ: ON ɢɥɢ OFF 
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4.10.4  Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Format (Trace) 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɷɥɟɦɟɧɬɨɜ ɜɵɜɨɞɚ ɫɬɚɬɢ-
ɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɝɪɚɮɢɤɚ. 

Data Ⱦɚɧɧɵɟ ɝɪɚɮɢɤɚ. ȼɵɛɢɪɚɟɬ ɨɞɢɧ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɵɯ. 

 MEAN ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 

 STD.DEV. ɋɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 

 MIN. Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

 MAX. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

 PK-PK Ɇɟɠɞɭɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ 

Timestamp Ɏɨɪɦɚɬ ɜɵɜɨɞɚ ɞɚɧɧɵɯ ɦɟɬɨɤ ɜɪɟɦɟɧɢ. ȼɵɛɢɪɚɟɬ ɨɞɢɧ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ. 

 ABSOLUTE Ⱥɛɫɨɥɸɬɧɨɟ ɡɧɚɱɟɧɢɟ (ABS). ȼɵɜɨɞɢɬ ɢɧɤɪɟɦɟɧɬɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɧ-
ɧɵɯ ɩɟɪɜɨɣ ɜɪɟɦɟɧɧɨɣ ɦɟɬɤɢ. 

 DELTA Ɋɚɡɧɨɫɬɧɨɟ ɡɧɚɱɟɧɢɟ (DELTA). ȼɵɜɨɞɢɬ ɢɧɤɪɟɦɟɧɬɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 
ɞɚɧɧɵɯ ɩɪɟɞɵɞɭɳɟɣ ɜɪɟɦɟɧɧɨɣ ɦɟɬɤɢ. 

4.10.5  Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ LAN Configuration 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢɧɬɟɪɮɟɣɫɚ 
LAN. 

IP Address Config. Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ IP-ɚɞɪɟɫɚ: AUTO ɢɥɢ MANUAL 

Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ AUTO ɢɫɩɨɥɶɡɭɟɬ ɫɟɪɜɟɪ DHCP. 

mDNS ɋɨɫɬɨɹɧɢɟ mDNS (ɝɪɭɩɩɨɜɨɣ DNS): ON ɢɥɢ OFF 

IP Address IP-ɚɞɪɟɫ ɞɚɧɧɨɝɨ ɩɪɢɛɨɪɚ; ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ IP-ɚɞɪɟɫɚ 
ɜɪɭɱɧɭɸ (ɜ ɪɟɠɢɦɟ MANUAL) 

Subnet Ɇɚɫɤɚ ɩɨɞɫɟɬɢ; ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ IP-ɚɞɪɟɫɚ ɜɪɭɱɧɭɸ 

Gateway IP-ɚɞɪɟɫ ɦɟɠɫɟɬɟɜɨɝɨ ɢɧɬɟɪɮɟɣɫɚ; ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ 
IP-ɚɞɪɟɫɚ ɜɪɭɱɧɭɸ 

DNS Server Config. Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɫɟɪɜɟɪɚ DNS: AUTO ɢɥɢ MANUAL 

DNS Server IP-ɚɞɪɟɫ ɫɟɪɜɟɪɚ DNS (ɩɟɪɜɢɱɧɵɣ ɢ ɜɬɨɪɢɱɧɵɣ); ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɤɨɧɮɢɝɭ-
ɪɢɪɨɜɚɧɢɢ ɫɟɪɜɟɪɚ DNS ɜɪɭɱɧɭɸ 

Hostname ɂɦɹ ɯɨɫɬɚ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɢɛɨɪɚ 

WINS Server IP-ɚɞɪɟɫ ɫɟɪɜɟɪɚ WINS (ɩɟɪɜɢɱɧɵɣ ɢ ɜɬɨɪɢɱɧɵɣ) 

4.10.6  Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ DIO Configuration 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢɧɬɟɪɮɟɣɫɚ 
ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ (Digital I/O). 

Pin # ɇɨɦɟɪ ɤɨɧɬɚɤɬɧɨɝɨ ɜɵɜɨɞɚ Digital I/O: 1 ÷ 7. Эɬɨ ɩɨɥɟ ɨɩɪɟɞɟɥɹɟɬ ɤɨɧɬɚɤɬ-
ɧɵɣ ɜɵɜɨɞ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɷɬɢɦ ɞɢɚɥɨɝɨɜɵɦ ɨɤɧɨɦ. 

Function Ɏɭɧɤɰɢɹ ɡɚɞɚɧɧɨɝɨ ɤɨɧɬɚɤɬɧɨɝɨ ɜɵɜɨɞɚ ɢɧɬɟɪɮɟɣɫɚ Digital I/O: ɜɯɨɞ-ɜɵɯɨɞ 
ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ (DIGITAL I/O), ɜɯɨɞ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ (DIGITAL IN), ɜɵ-
ɯɨɞ ɡɚɩɭɫɤɚ (TRIGGER OUT) ɢɥɢ ɜɯɨɞ ɡɚɩɭɫɤɚ (TRIGGER IN) 

Polarity ɉɨɥɹɪɧɨɫɬɶ ɮɭɧɤɰɢɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ: ɩɨɥɨɠɢɬɟɥɶɧɚɹ (POSITIVE, POS.) ɢɥɢ 
ɨɬɪɢɰɚɬɟɥɶɧɚɹ (NEGATIVE, NEG.) 

Output Trigger Type Ɍɢɩ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ: ɡɚɩɭɫɤ ɩɨ ɮɪɨɧɬɭ (EDGE) ɢɥɢ ɡɚɩɭɫɤ ɩɨ 
ɭɪɨɜɧɸ (LEVEL) 

Output Trigger Timing ɏɪɨɧɢɪɨɜɚɧɢɟ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ: ɩɨɫɥɟ ɞɟɣɫɬɜɢɹ (ɞɟɣɫɬɜɢɟ ɚɤɬɢ-
ɜɢɡɚɰɢɢ, ɡɚɩɭɫɤɚ ɢɥɢ ɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜɚ) (AFTER), ɩɟɪɟɞ ɞɟɣɫɬɜɢɟɦ 
(BEFORE) ɢɥɢ ɬɨ ɢ ɞɪɭɝɨɟ (BOTH) 

Output Pulse Width Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ: 10 ɦɤɫ ÷ 10 ɦɫ 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɮɭɧɤɰɢɢ ɡɚɩɭɫɤɚ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 4.6. 
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4.10.7  Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ DIO Read/Write 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɫɱɢɬɵɜɚɧɢɹ ɢɥɢ ɡɚɩɢɫɢ ɡɧɚɱɟɧɢɹ, ɭɫ-
ɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɢɧɬɟɪɮɟɣɫɟ Digital I/O. 

Format Ɏɨɪɦɚɬ ɡɧɚɱɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɩɨɥɟ Mask Value ɢ ɩɨɥɟ Value: ɞɜɨɢɱɧɵɣ (BIN), 
ɞɟɫɹɬɢɱɧɵɣ (DEC) ɢɥɢ ɲɟɫɬɧɚɞɰɚɬɢɪɢɱɧɵɣ (ɇȿɏ) 

Mask Value Ɂɧɚɱɟɧɢɟ ɦɚɫɤɢ, ɤɨɬɨɪɨɟ ɭɤɚɡɵɜɚɟɬ ɤɨɞɨɜɭɸ ɤɨɦɛɢɧɚɰɢɸ ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɛɢɬɨɜ 
ɢɧɬɟɪɮɟɣɫɚ Digital I/O. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ READ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɱɢɬɵɜɚɧɢɹ ɡɧɚɱɟɧɢɹ ɦɚɫɤɢ, ɭɫ-
ɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɚ ɢɧɬɟɪɮɟɣɫɟ Digital I/O. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ WRITE ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɦɚɫɤɢ ɧɚ ɢɧɬɟɪɮɟɣɫɟ Digital I/O. 

Value Ɂɧɚɱɟɧɢɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɧɚ ɢɧɬɟɪɮɟɣɫɟ Digital I/O. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ READ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɱɢɬɵɜɚɧɢɹ ɡɧɚɱɟɧɢɹ, ɭɫɬɚɧɨɜ-
ɥɟɧɧɨɝɨ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɚ ɢɧɬɟɪɮɟɣɫɟ Digital I/O. 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɤɥɚɜɢɲɚ WRITE ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɩɢɫɢ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚ 
ɢɧɬɟɪɮɟɣɫɟ Digital I/O. 

4.10.8  Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ BNC Configuration 

Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɨɟɞɢɧɢɬɟ-
ɥɟɣ BNC Trigger In (ɜɯɨɞ ɡɚɩɭɫɤɚ) ɢ Trigger Out (ɜɵɯɨɞ ɡɚɩɭɫɤɚ). 

Input Polarity ɉɨɥɹɪɧɨɫɬɶ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ Trigger In: ɩɨɥɨɠɢɬɟɥɶɧɚɹ 
(POSITIVE) ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɚɹ (NEGATIVE). 

Output Polarity ɉɨɥɹɪɧɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɫɨɟɞɢɧɢɬɟɥɟ Trigger Out: ɩɨɥɨɠɢɬɟɥɶɧɚɹ 
(POSITIVE) ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɚɹ (NEGATIVE). 

Output Trigger Type Ɍɢɩ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ: EDGE (ɡɚɩɭɫɤ ɩɨ ɮɪɨɧɬɭ) ɢɥɢ LEVEL (ɡɚ-
ɩɭɫɤ ɩɨ ɭɪɨɜɧɸ) 

Output Trigger Timing ɏɪɨɧɢɪɨɜɚɧɢɟ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ: ɩɨɫɥɟ ɞɟɣɫɬɜɢɹ (ɞɟɣɫɬɜɢɟ ɚɤɬɢ-
ɜɢɡɚɰɢɢ, ɡɚɩɭɫɤɚ ɢɥɢ ɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜɚ) (AFTER), ɩɟɪɟɞ ɞɟɣɫɬɜɢɟɦ 
(BEFORE) ɢɥɢ ɬɨ ɢ ɞɪɭɝɨɟ (BOTH) 

Output Pulse Width Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ: 10 ɦɤɫ ÷ 10 ɦɫ 
Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɮɭɧɤɰɢɢ ɡɚɩɭɫɤɚ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 4.6. 
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4.11 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ Display 

ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ Display ɜɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɮɭɧɤɰɢɣ 
ɞɢɫɩɥɟɹ. 

Remote 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɜɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢɥɢ ɜɵɤɥɸɱɟɧɢɹ ɞɢɫɩɥɟɹ ɧɚ ɩɟɪɟɞɧɟɣ 
ɩɚɧɟɥɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ ȼ2980 ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ 
ɢɧɞɢɰɢɪɭɟɬɫɹ ɭ ɢɦɟɧɢ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɩɟɪɟɤɥɸɱɢɬɶ ɭɫɬɚɧɨɜɤɭ. 

OFF ȼɵɤɥɸɱɚɟɬ ɞɢɫɩɥɟɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Эɬɨ ɩɨɜɵɲɚɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. 

ON ȼɤɥɸɱɚɟɬ ɞɢɫɩɥɟɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 

Color 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɜɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚɛɨɪɚ ɰɜɟɬɨɜ. Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɢɧɞɢ-
ɰɢɪɭɟɬɫɹ ɭ ɢɦɟɧɢ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɩɟɪɟɤɥɸɱɢɬɶ ɭɫɬɚɧɨɜɤɭ. 

Set 1 ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚɛɨɪ ɰɜɟɬɨɜ № 1. 

Set 2 ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚɛɨɪ ɰɜɟɬɨɜ № 2. 

Zoom 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɜɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢɥɢ ɜɵɤɥɸɱɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɭɜɟɥɢɱɟɧɢɹ. 
Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɭ ɢɦɟɧɢ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɩɟɪɟɤɥɸɱɢɬɶ 
ɭɫɬɚɧɨɜɤɭ. 

OFF ȼɵɤɥɸɱɚɟɬ ɫɨɫɬɨɹɧɢɟ ɭɜɟɥɢɱɟɧɢɹ. ɇɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ. 

ON ȼɤɥɸɱɚɟɬ ɫɨɫɬɨɹɧɢɟ ɭɜɟɥɢɱɟɧɢɹ. Ɉɬɨɛɪɚɠɚɸɬɫɹ ɬɨɥɶɤɨ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ. 

ɋɨɫɬɨɹɧɢɟ ɭɜɟɥɢɱɟɧɢɹ ɦɨɠɧɨ ɨɬɦɟɧɢɬɶ ɧɚɠɚɬɢɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɢ Zoom Out. 

ȼ ɫɨɫɬɨɹɧɢɢ ɭɜɟɥɢɱɟɧɢɹ ɧɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ, ɚ ɪɟɡɭɥɶɬɚɬɵ ɩɟɪɜɢɱɧɵɯ ɢ ɜɬɨɪɢɱ-
ɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢɧɞɢɰɢɪɭɸɬɫɹ ɤɪɭɩɧɵɦ ɲɪɢɮɬɨɦ. 

Digits 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɱɟɬɵɪɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɨɥɢɱɟɫɬɜɚ ɪɚɡɪɹɞɨɜ ɢɧɞɢɤɚɰɢɢ. Ɍɟɤɭ-
ɳɚɹ ɭɫɬɚɧɨɜɤɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɭ ɢɦɟɧɢ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɩɟɪɟɤɥɸɱɢɬɶ ɭɫɬɚ-
ɧɨɜɤɭ. 

4 ɍɫɬɚɧɚɜɥɢɜɚɟɬ 3,5 ɪɚɡɪɹɞɚ ɢɧɞɢɤɚɰɢɢ. 

5 ɍɫɬɚɧɚɜɥɢɜɚɟɬ 4,5 ɪɚɡɪɹɞɚ ɢɧɞɢɤɚɰɢɢ. 

6 ɍɫɬɚɧɚɜɥɢɜɚɟɬ 5,5 ɪɚɡɪɹɞɨɜ ɢɧɞɢɤɚɰɢɢ. 

7 ɍɫɬɚɧɚɜɥɢɜɚɟɬ 6,5 ɪɚɡɪɹɞɨɜ ɢɧɞɢɤɚɰɢɢ. 

Pref. 

(ȼ2985Ⱥ ɢ ȼ2987Ⱥ): ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Display Preference ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɩɨɱ-
ɬɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ (ɫɦ. ɧɢɠɟ ɩɨɞɪɚɡɞɟɥ 
4.11.1). 
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4.11.1  Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Display Preference 

(ȼ2985Ⱥ ɢ ȼ2987Ⱥ): Эɬɨ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɭɩɪɚɜ-
ɥɟɧɢɹ ɩɪɢɛɨɪɨɦ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Эɬɢ ɭɫɬɚɧɨɜɤɢ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ. 

• Dual Measure Result Display 

ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɢɥɢ ɭɛɢɪɚɟɬ ɫ ɷɤɪɚɧɚ ɢɧɞɢɤɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɜɬɨɪɢɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɜ ɪɟɠɢɦɟ 
ɨɬɨɛɪɚɠɟɧɢɹ Meter: ON ɢɥɢ OFF. 

• Immediate V/I Update by Knob 

ȼɵɛɢɪɚɟɬ ɪɟɠɢɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɚɧɚɥɚ, ɤɨɝɞɚ ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɢɡɦɟɧɹɟɬɫɹ ɫ ɩɨ-
ɦɨɳɶɸ ɭɤɚɡɚɬɟɥɹ ɫɢɦɜɨɥɚ ɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ (ɢɥɢ ɤɥɚɜɢɲ Range + ɢ Range –). 

ON Ɉɛɧɨɜɥɟɧɢɟ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ ȼɄɅ. 

ȼɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɢɡɦɟɧɹɟɬ ɢɧɞɢɰɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɢ ɨɛɧɨɜɥɹɟɬ ɜɵɯɨɞ ɢɫɬɨɱ-
ɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ. 
ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɧɟɜɨɡɦɨɠɧɨ ɩɟɪɟɦɟɳɚɬɶ ɞɟɰɢɦɚɥɶɧɭɸ ɬɨɱɤɭ ɫ ɩɨɦɨɳɶɸ ɭɤɚɡɚɬɟɥɹ ɫɢɦ-
ɜɨɥɚ. 

OFF Ɉɛɧɨɜɥɟɧɢɟ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ ȼЫɄɅ.  

ȼɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ ɩɪɨɫɬɨ ɢɡɦɟɧɹɟɬ ɢɧɞɢɰɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ. Эɬɨ ɡɧɚɱɟɧɢɟ ɩɪɢ-
ɦɟɧɹɟɬɫɹ ɤ ɜɵɯɨɞɭ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɧɚɠɚɬɢɢ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ. 

• Temperature 

ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɢɥɢ ɭɛɢɪɚɟɬ ɫ ɷɤɪɚɧɚ ɢɧɞɢɤɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɟɠɢɦɟ 
ɨɬɨɛɪɚɠɟɧɢɹ Meter: ON ɢɥɢ OFF. ɑɬɨɛɵ ɡɚɞɚɬɶ ɩɨɞɥɟɠɚɳɢɣ ɩɪɢɦɟɧɟɧɢɸ ɬɟɪɦɨɦɟɬɪ, ɭɫɬɚɧɨɜɢɬɟ 
ɧɚ ɩɨɥɟ "at" ɫɥɟɞɭɸɳɢɣ ɩɚɪɚɦɟɬɪ. 

THERMOCOUPLE (THERMO.) – ɩɪɢɦɟɧɹɟɬɫɹ ɬɟɪɦɨɩɚɪɚ ɬɢɩɚ Ʉ. 

HUMIDITY SENSOR (HUMID.) – ɩɪɢɦɟɧɹɟɬɫɹ ɬɟɪɦɨɦɟɬɪ ɜ ɞɚɬɱɢɤɟ ɜɥɚɠɧɨɫɬɢ. 

• Humidity 

ȼɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɢɥɢ ɭɛɢɪɚɟɬ ɫ ɷɤɪɚɧɚ ɢɧɞɢɤɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜɥɚɠɧɨɫɬɢ ɜ ɪɟɠɢɦɟ 
ɨɬɨɛɪɚɠɟɧɢɹ Meter: ON ɢɥɢ OFF 

• Restore Trigger Mode On Local 

ɋɨɯɪɚɧɹɟɬ ɜ ɩɚɦɹɬɢ ɭɫɬɚɧɨɜɤɭ ɪɟɠɢɦɚ ɡɚɩɭɫɤɚ ɩɨɫɥɟ ɩɟɪɟɯɨɞɚ ɜ ɫɨɫɬɨɹɧɢɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ GPIB: ON ɢɥɢ OFF (ɩɨ ɭɦɨɥɱɚɧɢɸ). 

ON ɋɨɯɪɚɧɹɟɬ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ ɭɫɬɚɧɨɜɤɭ ɪɟɠɢɦɚ ɡɚɩɭɫɤɚ ɩɨɫɥɟ ɩɟɪɟɯɨɞɚ ɜ ɫɨ-
ɫɬɨɹɧɢɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ GPIB ɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɧɟɫɟɧɧɭɸ ɜ ɩɚɦɹɬɶ ɭɫɬɚ-
ɧɨɜɤɭ ɪɟɠɢɦɚ ɡɚɩɭɫɤɚ ɩɪɢ ɜɨɡɜɪɚɬɟ ɜ ɪɟɠɢɦ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ GPIB. 

OFF Ɉɬɤɥɸɱɚɟɬ ɷɬɭ ɮɭɧɤɰɢɸ. 

• Measured Value Format (Meter View) 

ȼɵɛɢɪɚɟɬ ɮɨɪɦɚɬ ɢɧɞɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter: ENG (ɩɨ ɭɦɨɥ-
ɱɚɧɢɸ) ɢɥɢ EXP. 

ENG ɂɧɞɢɤɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ "ɢɧɠɟɧɟɪɧɨɦ" ɮɨɪɦɚɬɟ. 

EXP ɂɧɞɢɤɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɜ "ɧɚɭɱɧɨɦ" ɮɨɪɦɚɬɟ (ɫ ɩɨɤɚɡɚɬɟɥɟɦ ɫɬɟɩɟɧɢ). 
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4.12 Ƚɪɭɩɩɚ ɤɥɚɜɢɲ System 

ɇɚɠɚɬɢɟ ɤɥɚɜɢɲɢ System ɜɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ, ɤɨɬɨɪɵɦɢ ɩɨɥɶɡɭɸɬɫɹ 
ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɚɡɧɵɯ ɫɢɫɬɟɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

Error 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɢ ɭɞɚɥɟɧɢɹ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛ-
ɤɚɯ. 
Log Ɉɬɤɪɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Error Log, ɜ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɸɬɫɹ ɨɲɢɛɤɢ SCPI. 

Clear ɇɟɦɟɞɥɟɧɧɨ ɨɱɢɳɚɟɬ ɛɭɮɟɪ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ. 

Reset 

ɂɧɢɰɢɚɥɢɡɢɪɭɟɬ ɩɪɢɛɨɪ ȼ2980.  

ɇɚɠɦɢɬɟ ɷɤɪɚɧɧɭɸ ɤɥɚɜɢɲɭ Reset, ɱɬɨɛɵ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ. ɇɚɠɦɢɬɟ 
ɨɞɧɭ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɤɪɚɧɧɵɯ ɤɥɚɜɢɲ, ɱɬɨɛɵ ɜɵɩɨɥɧɢɬɶ ɢɧɢɰɢɚɥɢɡɚɰɢɸ. ɑɬɨɛɵ ɨɬɦɟɧɢɬɶ ɢɧɢɰɢɚɥɢ-
ɡɚɰɢɸ ɢ ɡɚɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Cancel/Local. 

Display ɂɧɢɰɢɚɥɢɡɢɪɭɟɬ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɢɫɩɥɟɹ. 

H/W ɂɧɢɰɢɚɥɢɡɢɪɭɟɬ ɚɩɩɚɪɚɬɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. 
ALL ɂɧɢɰɢɚɥɢɡɢɪɭɟɬ ɜɫɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. 

Cal/Test 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɚɦɨɤɚɥɢɛɪɨɜɤɢ ɢɥɢ ɫɚɦɨɩɪɨ-
ɜɟɪɤɢ. 

Self-Cal ȼɵɩɨɥɧɹɟɬ ɫɚɦɨɤɚɥɢɛɪɨɜɤɭ. 
Self-Test ȼɵɩɨɥɧɹɟɬ ɫɚɦɨɩɪɨɜɟɪɤɭ. 
ɉɪɢ ɧɚɠɚɬɢɢ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɩɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ. ɇɚɠɦɢɬɟ ɷɤɪɚɧɧɭɸ ɤɥɚ-
ɜɢɲɭ ɈɄ, ɱɬɨɛɵ ɧɚɱɚɬɶ ɫɚɦɨɤɚɥɢɛɪɨɜɤɭ ɥɢɛɨ ɫɚɦɨɩɪɨɜɟɪɤɭ, ɢɥɢ ɤɥɚɜɢɲɭ Cancel/Local ɞɥɹ ɨɬɦɟɧɵ. 

PLC 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɡɚɞɚɧɢɹ ɱɚɫɬɨɬɵ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜ-
ɤɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɡɜɟɡɞɨɱɤɨɣ ɭ ɢɦɟɧɢ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɫɥɟ-
ɞɭɸɳɟɟ. 

50 Hz Ɂɚɞɚɟɬ ɱɚɫɬɨɬɭ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 50 Ƚɰ. 

60 Hz Ɂɚɞɚɟɬ ɱɚɫɬɨɬɭ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 60 Ƚɰ. 

Auto Detect ɉɪɨɜɟɪɹɟɬ ɱɚɫɬɨɬɭ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɡɚɬɟɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɛɧɚɪɭɠɟɧɧɨɟ ɡɧɚɱɟ-
ɧɢɟ ɱɚɫɬɨɬɵ. 

Timestamp 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɞɚɥɟɧɢɹ ɦɟɬɤɢ ɜɪɟɦɟɧɢ. 

Clear ɍɞɚɥɹɟɬ ɦɟɬɤɭ ɜɪɟɦɟɧɢ. ɉɪɢ ɧɚɠɚɬɢɢ ɷɬɨɣ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɩɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨ-
ɜɨɟ ɨɤɧɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ. ɇɚɠɦɢɬɟ ɷɤɪɚɧɧɭɸ ɤɥɚɜɢɲɭ ɈɄ, ɱɬɨɛɵ ɭɞɚɥɢɬɶ ɦɟɬɤɭ ɜɪɟ-
ɦɟɧɢ, ɢɥɢ ɤɥɚɜɢɲɭ Cancel/Local ɞɥɹ ɨɬɦɟɧɵ. 

Auto CLR ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɞɜɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɞɚɥɟ-
ɧɢɹ ɦɟɬɤɢ ɜɪɟɦɟɧɢ. Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɭ ɢɦɟɧɢ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. 
ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɩɟɪɟɤɥɸɱɢɬɶ ɭɫɬɚɧɨɜɤɭ. 

 OFF Ɉɬɦɟɧɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɞɚɥɟɧɢɟ ɦɟɬɤɢ ɜɪɟɦɟɧɢ. 

ON ȼɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɞɚɥɟɧɢɟ ɦɟɬɤɢ ɜɪɟɦɟɧɢ. 

 



Ⱦɦɛɝɛ 4: ɏɮɨɥɱɣɣ ɥɦɛɝɣɳ ɣ ɟɣɬɪɦɠɺ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 126 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Start-up 

Ɉɬɤɪɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ System Start-up, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ. 

Power-on State ɋɨɫɬɨɹɧɢɟ ɩɪɢɛɨɪɚ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ:  
RST, #1 (RCL0), #2 (RCL1), #3 (RCL2), #4 (RCL3) ɢɥɢ #5 (RCL4) 

Ɂɞɟɫɶ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɩɪɢɧɹɬɨɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜ ɡɚɜɨɞɫɤɨɣ ɭɫɬɚɧɨɜɤɟ ɩɚɪɚ-
ɦɟɬɪɨɜ ɫɨɫɬɨɹɧɢɟ ɫɛɪɨɫɚ (RST) ɥɢɛɨ ɨɞɧɨ ɢɡ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɫɨɫɬɨɹɧɢɣ 
#1 (RCL0), #2 (RCL1), #3 (RCL2), #4 (RCL3) ɢɥɢ #5 (RCL4), ɤɨɬɨɪɵɟ ɦɨɠɧɨ 
ɡɚɞɚɬɶ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ *SAV ɢɥɢ ɭɤɚɡɚɧɢɟɦ ɦɟɫɬɚ ɡɚɩɢɫɢ ɫɢɫɬɟɦɧɨɝɨ 
ɧɚɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ Save. 

#1 (RCL0) – ɦɟɫɬɨ ɡɚɩɢɫɢ #1 ɢɥɢ ɤɨɦɚɧɞɚ *SAV0 
#2 (RCL1) – ɦɟɫɬɨ ɡɚɩɢɫɢ #2 ɢɥɢ ɤɨɦɚɧɞɚ *SAV1 
#3 (RCL2) – ɦɟɫɬɨ ɡɚɩɢɫɢ #3 ɢɥɢ ɤɨɦɚɧɞɚ *SAV2 
#4 (RCL3) – ɦɟɫɬɨ ɡɚɩɢɫɢ #4 ɢɥɢ ɤɨɦɚɧɞɚ *SAV3 
#5 (RCL4) – ɦɟɫɬɨ ɡɚɩɢɫɢ #5 ɢɥɢ ɤɨɦɚɧɞɚ *SAV4 

Power-on Program ȼɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ: ON ɢɥɢ OFF 

ȿɫɥɢ ɷɬɨɬ ɩɚɪɚɦɟɬɪ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ON, ɬɨ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ ȼ2980 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɪɨɝɪɚɦɦɚ. Эɬɭ ɩɪɨɝɪɚɦɦɭ 
ɦɨɠɧɨ ɡɚɞɚɬɶ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ :PROG:PON:COPY, ɤɨɝɞɚ ɩɪɢɛɨɪ ȼ2980 
ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

Power-on PLC Detect ȼɤɥɸɱɚɟɬ ɢɥɢ ɨɬɤɥɸɱɚɟɬ ɮɭɧɤɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨɬɵ 
ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ ȼ2980: ON ɢɥɢ OFF. 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɷɬɚ ɮɭɧɤɰɢɹ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɧɚɱɟ-
ɧɢɟ PLC ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɱɚɫɬɨɬɨɣ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (50 Ƚɰ ɢɥɢ 60 Ƚɰ).. 

Sound 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢ-
ɡɚɰɢɢ. Ɍɟɤɭɳɚɹ ɭɫɬɚɧɨɜɤɚ ɢɧɞɢɰɢɪɭɟɬɫɹ ɭ ɢɦɟɧɢ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ, ɱɬɨɛɵ ɩɟɪɟ-
ɤɥɸɱɢɬɶ ɭɫɬɚɧɨɜɤɭ. 

OFF ȼɵɤɥɸɱɚɟɬ ɡɜɭɤɨɜɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ON ȼɤɥɸɱɚɟɬ ɡɜɭɤɨɜɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

Language 

ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚɛɨɪ ɤɨɦɚɧɞ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɛɨɪɨɦ B2980. Ɂɞɟɫɶ ɢɦɟɟɬɫɹ ɷɤɪɚɧɧɚɹ 
ɤɥɚɜɢɲɚ Default ɞɥɹ ɡɚɞɚɧɢɹ ɩɪɢɧɹɬɨɝɨ ɩɨ ɭɦɨɥɱɚɧɢɸ ɧɚɛɨɪɚ ɤɨɦɚɧɞ SCPI, ɤɨɬɨɪɵɣ ɩɨɞɞɟɪɠɢɜɚɟɬ 
ɜɫɟ ɮɭɧɤɰɢɢ ɩɪɢɛɨɪɚ ȼ2980. 

Info 

ȼɵɜɨɞɢɬ ɧɚ ɞɢɫɩɥɟɣ ɫɥɟɞɭɸɳɢɟ ɷɤɪɚɧɧɵɟ ɤɥɚɜɢɲɢ. 

Revision ȼɵɡɵɜɚɟɬ ɧɚ ɷɤɪɚɧ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Revision, ɤɨɬɨɪɨɟ ɨɬɨɛɪɚɠɚɟɬ ɧɨɦɟɪ ɦɨɞɟɥɢ, ɫɟ-
ɪɢɣɧɵɣ ɧɨɦɟɪ, ɜɟɪɫɢɸ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ, ɜɟɪɫɢɸ ɦɢɤɪɨɫɯɟɦɵ CPU, ɜɟɪɫɢɸ ɦɨɞɭɥɟɣ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɥɢɰɟɧɡɢɢ, ɜɪɟɦɹ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɩɟ-
ɪɟɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ȼ2983Ⱥ ɢ ȼ3987Ⱥ). 

Date/Time Ɉɬɤɪɵɜɚɟɬ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Date and Time, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɞɚɬɵ ɢ 
ɜɪɟɦɟɧɢ. 

Update ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɧɨɜɥɟɧɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ. 

Demo. Ɂɚɩɭɫɤɚɟɬ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɭɸ ɩɪɨɝɪɚɦɦɭ. ɉɪɢ ɧɚɠɚɬɢɢ ɷɬɨɣ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɩɨɹɜɥɹ-
ɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ. ɇɚɠɦɢɬɟ ɷɤɪɚɧɧɭɸ ɤɥɚɜɢɲɭ ɈɄ, ɱɬɨɛɵ ɧɚɱɚɬɶ 
ɞɟɦɨɧɫɬɪɚɰɢɸ, ɢɥɢ ɤɥɚɜɢɲɭ Cancel/Local, ɱɬɨɛɵ ɨɬɦɟɧɢɬɶ ɷɬɭ ɩɪɨɰɟɞɭɪɭ. 

Factory 

ɋɬɢɪɚɟɬ ɜɫɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɞɚɧɧɵɟ. ɉɪɢ ɧɚɠɚɬɢɢ ɷɬɨɣ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɩɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ 
ɨɤɧɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ. ɇɚɠɦɢɬɟ ɷɤɪɚɧɧɭɸ ɤɥɚɜɢɲɭ ɈɄ, ɱɬɨɛɵ ɫɬɟɪɟɬɶ ɜɫɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɞɚɧɧɵɟ, 
ɢɥɢ ɤɥɚɜɢɲɭ Cancel/Local, ɱɬɨɛɵ ɨɬɦɟɧɢɬɶ ɷɬɭ ɩɪɨɰɟɞɭɪɭ. 



Ⱦɦɛɝɛ 5: Ɋɩɟɫɩɜɨɩɠ ɩɪɣɬɛɨɣɠ ɯɮɨɥɱɣɤ  
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ȼ ɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɚɯ ɷɬɨɣ ɝɥɚɜɵ ɨɩɢɫɚɧɵ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɮɭɧɤɰɢɢ ɩɪɢɛɨɪɨɜ Keysight ȼ2980. 

5.1 Ɋɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ................................................................................................ 127 

5.2 ȼɪɟɦɹ ɢɡɦɟɪɟɧɢɹ .............................................................................................................................. 128 

5.3 Ɏɭɧɤɰɢɹ ɧɚɱɚɥɶɧɨɝɨ ɨɛɧɭɥɟɧɢɹ (ɤɨɦɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ) .......................................................... 131 

5.4 ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɮɢɥɶɬɪ ................................................................................................................... 132 

5.5 Ⱥɧɚɥɨɝɨɜɵɣ ɜɵɯɨɞ ............................................................................................................................ 133 

5.6 ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ..................................................................................... 134 

5.7 Ɏɭɧɤɰɢɹ ɛɥɨɤɢɪɨɜɤɢ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ........................................................................................ 137 

5.8 ɂɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) .......................................................... 137 

5.9 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ........................................................................................................... 138 

5.10 Ⱦɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ ....................................................................................................................... 142 

5.11 Ȼɭɮɟɪ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ .................................................................................................................. 145 

5.12 ɉɪɨɝɪɚɦɦɧɚɹ ɩɚɦɹɬɶ ........................................................................................................................ 147 

5.13 ɋɢɫɬɟɦɚ ɡɚɩɭɫɤɚ ............................................................................................................................... 148 

5.14 Ɏɭɧɤɰɢɹ Save/Recall ......................................................................................................................... 151 

5.15 Ɏɭɧɤɰɢɹ ɨɛɥɟɝɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɚɦ (Easy File Access) .......................................................... 151 

5.16 Ɏɭɧɤɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨɬɵ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ..................................... 152 

5.17 Ɉɩɟɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɲɭɦɚ (Real-time Noise Monitor) ................................................... 152 

5.18 Ɏɭɧɤɰɢɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ (Setup Integrity Checker) ............................................................. 154 

5.19 ɇɚɱɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ .................................................................................................. 159 

5.1 Ɋɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɪɟɠɢɦɵ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ. 

 Ɏɢɤɫɢɪɨɜɚɧɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ (FIXED) 

 ɉɪɢɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɬɨɥɶɤɨ ɡɚɞɚɧɧɵɣ ɞɢɚɩɚɡɨɧ. 

 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ (AUTO) 

ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɥɭɱɲɟɟ ɪɚɡɪɟɲɟ-
ɧɢɹ ɢɧɞɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. ɉɪɨɰɟɞɭɪɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

1. ȼɵɩɨɥɧɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɦ ɩɪɟɞɟɥɟ ɢɡɦɟɪɟɧɢɣ. 

2. ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɨɤɚɡɵɜɚɟɬɫɹ < 9,5% ɨɬ ɡɧɚɱɟɧɢɹ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ, ɬɨ ɩɪɨɢɡɜɨɞɢɬ-
ɫɹ ɩɟɪɟɤɥɸɱɟɧɢɟ ɧɚ ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɢ ɩɨɜɬɨɪɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ. 

3. ɉɨɜɬɨɪɹɟɬɫɹ ɨɩɟɪɚɰɢɹ ɩɨ ɩɭɧɤɬɭ 2. 

4. ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɨɤɚɡɵɜɚɟɬɫɹ > 105% ɨɬ ɡɧɚɱɟɧɢɹ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ, ɬɨ ɩɪɨɢɡɜɨ-
ɞɢɬɫɹ ɩɟɪɟɤɥɸɱɟɧɢɟ ɧɚ ɛɨɥɟɟ ɝɪɭɛɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɢ ɩɨɜɬɨɪɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ. 

5. Ɂɚɜɟɪɲɚɟɬɫɹ ɢɡɦɟɪɟɧɢɟ. 

Ɂɞɟɫɶ ɦɨɠɧɨ ɡɚɞɚɬɶ ɞɢɚɩɚɡɨɧ ɞɟɣɫɬɜɢɹ ɮɭɧɤɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ 
(ɦɚɤɫɢɦɚɥɶɧɵɣ ɢ ɦɢɧɢɦɚɥɶɧɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ). Эɬɨ ɭɦɟɧɶɲɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɨɩɟɪɚɰɢɣ ɩɟɪɟ-
ɤɥɸɱɟɧɢɹ ɩɪɟɞɟɥɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɞɢɚɩɚɡɨɧ ɞɟɣɫɬɜɢɹ ɮɭɧɤɰɢɢ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɧɚ ɨɞɧɨ ɢɡ ɫɥɟɞɭɸɳɢɯ ɡɧɚɱɟɧɢɣ: 

HIGH: 200 ɧɄɥ ÷ 2 ɦɤɄɥ 

LOW: 2 ɧɄɥ ÷ 20 ɧɄɥ 

      ɉɊɂɆȿɑȺɇɂȿ       ɉɨɫɥɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɫ AUTO ɧɚ FIXED 

ɉɪɢɛɨɪ ɫɨɯɪɚɧɹɟɬ ɩɨɫɥɟɞɧɢɣ ɩɪɢɦɟɧɹɟɦɵɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ. ɉɪɢ ɷɬɨɦ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ RANGE ɢɧ-
ɞɢɰɢɪɭɟɬ ɟɝɨ ɡɧɚɱɟɧɢɟ. 
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5.1.1 Ȼɵɫɬɪɨɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ 

ɂɦɟɸɬɫɹ ɞɜɚ ɜɚɪɢɚɧɬɚ ɭɫɬɚɧɨɜɤɢ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ: 

• Normal 

ȼɵɩɨɥɧɹɟɬ ɛɚɡɨɜɭɸ ɨɩɟɪɚɰɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚ-
ɧɚɜɥɢɜɚɟɬɫɹ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɧɚɢɥɭɱɲɟɟ ɪɚɡɪɟɲɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. 

• Fast 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɤɨɪɨɫɬɧɵɯ ɢɡɦɟɪɟɧɢɣ ɭɦɟɧɶɲɚɟɬɫɹ ɜɪɟɦɹ ɧɚɛɥɸɞɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɟ-
ɥɚ ɢɡɦɟɪɟɧɢɣ. Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɧɢɡɤɨɦ ɭɪɨɜɧɟ ɩɨɦɟɯ (ɧɚɩɪɢɦɟɪ, ɧɚɜɨɞɨɤ ɨɬ 
ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ). 

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɜɨɡɦɨɠɧɚ ɜ ɪɟɠɢɦɚɯ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ, ɡɚɪɹɞɚ, ɧɚɩɪɹɠɟɧɢɹ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɟɫɥɢ ɭɫɬɚ-
ɧɨɜɥɟɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ. 

5.1.2 ɍɫɬɚɧɨɜɤɚ ɪɟɠɢɦɚ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ 

• ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɢ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚ-
ɧɢɸ "ɋɭɛɩɚɧɟɥɶ Range Setup" ɧɚ ɫɬɪ. 95. 

• ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ 
ɪɚɡɞɟɥɭ 4.4. 

5.2 ȼɪɟɦɹ ɢɡɦɟɪɟɧɢɹ 

ȼɪɟɦɹ ɢɡɦɟɪɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɹ ɢ ɞɪɭɝɢɯ ɭɫɥɨɜɢɣ ɢɡɦɟɪɟɧɢɣ. 
ȼɪɟɦɹ ɢɡɦɟɪɟɧɢɹ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ: 

 Вɪɟɦя ɢɡɦɟɪɟɧɢя = Аɩɟɪɬɭɪɧɨɟ ɜɪɟɦя + ɜɪɟɦя ɜыɩɨɥɧɟɧɢя ɫɥɭɠɟɛɧыɯ ɨɩɟɪɚɰɢɣ 
Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ – ɷɬɨ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɢ ɧɟ ɜɤɥɸɱɚɸɳɟɟ ɜ ɫɟɛɹ ɬɚɤɢɟ ɨɩɟɪɚ-
ɰɢɢ, ɤɚɤ ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɹ ɢɥɢ ɤɨɦɩɟɧɫɚɰɢɹ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɨɬɧɨɫɹɬɫɹ ɤ ɫɥɭɠɟɛɧɵɦ 
ɨɩɟɪɚɰɢɹɦ. 

5.2.1 Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ 

Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɚɧɚɥɨɝɢɱɧɨ ɜɪɟɦɟɧɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨɦ ɩɟ-
ɪɢɨɞɨɜ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (NPLC, ɤɨɥɢɱɟɫɬɜɨ PLC). Эɬɨ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟ-
ɧɢɟ ɤɨɬɨɪɨɝɨ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ (Ⱥɐɉ) ɨɛɪɚɛɚɬɵɜɚɟɬ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɧɚ ɢɡɦɟɪɹɟɦɵɣ ɫɢɝɧɚɥ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɥɢ ɬɨɤɚ ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɜɧɟɲɧɢɟ 
ɲɭɦɵ (ɩɨɦɟɯɢ), ɱɬɨ ɭɯɭɞɲɚɟɬ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. ȿɫɥɢ ɜɧɟɲɧɹɹ ɩɨɦɟɯɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɚɪɚ-
ɡɢɬɧɵɣ ɫɢɝɧɚɥ ɫ ɱɚɫɬɨɬɨɣ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɬɨ ɟɟ ɦɨɠɧɨ ɩɨɞɚɜɢɬɶ, ɟɫɥɢ ɭɫɬɚɧɨɜɢɬɶ ɚɩɟɪɬɭɪɧɨɟ 
ɜɪɟɦɹ 1 PLC. ȼ ɢɧɨɦ ɫɥɭɱɚɟ ɞɥɹ ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɟ ɚɩɟɪɬɭɪ-
ɧɨɟ ɜɪɟɦɹ. 

ɍɜɟɥɢɱɟɧɢɟ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ, ɨɞɧɚɤɨ ɷɬɨ ɞɨɫɬɢɝɚ-
ɟɬɫɹ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ) ɢɡɦɟɪɟɧɢɣ. ɇɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ, ɩɨɞɯɨɞɹɳɟɟ ɞɥɹ ɜɚɲɟɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɡɚɞɚɱɢ. 

ȿɫɥɢ ɜɚɲɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɡɚɞɚɱɚ ɬɪɟɛɭɟɬ ɥɢɲɶ ɨɰɟɧɤɢ ɬɢɩɚ "ɞɚ/ɧɟɬ" ɢɥɢ "ɜɵɫɨɤɢɣ/ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ", 
ɬɨ ɧɟɛɨɥɶɲɨɣ ɲɭɦ ɧɟ ɦɨɠɟɬ ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɞɨɫɬɢɠɟɧɢɸ ɢɫɤɨɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɵ ɦɨ-
ɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɟɫɶɦɚ ɧɟɛɨɥɶɲɨɟ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. ɑɟɦ ɦɟɧɶɲɟ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ, ɬɟɦ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɩɪɢɛɨɪ ɪɚɛɨɬɚɟɬ ɤɚɤ 
ɞɢɫɤɪɟɬɢɡɚɬɨɪ. 

ȼɨɡɦɨɠɧɵ ɞɜɚ ɪɟɠɢɦɚ ɭɫɬɚɧɨɜɤɢ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ. 

• Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ (AUTO) 

ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɨɱɧɵɯ ɢ ɧɚ-
ɞɟɠɧɵɯ ɢɡɦɟɪɟɧɢɣ. ɉɪɢɛɨɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɢ ɜɚɪɢɚɧɬɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɚɩɟɪɬɭɪɧɨɝɨ 
ɜɪɟɦɟɧɢ: Quick, Normal ɢ Stable. Ⱦɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ ɢɥɥɸɫɬ-
ɪɢɪɭɟɬ ɪɢɫ. 5-1. ɉɪɢ ɧɟɫɬɚɛɢɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɚɯ ɢɡɦɟɪɟɧɢɣ ɩɪɢɦɟɧɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ Stable. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 129 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

 ↑ ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ 

 → Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ (ɜɪɟɦɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ) 

 Ɋɢɫ. 5-1 Ⱦɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ 
 • Ɋɭɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ (Manual) 

ɉɪɢɛɨɪ ɢɫɩɨɥɶɡɭɟɬ ɨɞɧɨ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ. ɂɦɟɟɬɫɹ ɜɵɛɨɪ ɢɡ ɲɟɫɬɢ ɜɚɪɢ-
ɚɧɬɨɜ ɭɫɬɚɧɨɜɤɢ: 0,001*PLC, 0,01*PLC, 0,1*PLC, 1,0*PLC, 10,0*PLC ɢ 100,0*PLC. Ɂɞɟɫɶ PLC – ɷɬɨ 
ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɢɨɞɨɜ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. Ʉɨɧɤɪɟɬɧɨ 1 PLC = 20 ɦɫ ɩɪɢ ɱɚɫɬɨɬɟ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹ-
ɠɟɧɢɹ 50 Ƚɰ ɢɥɢ 16,667 ɦɫ ɩɪɢ ɱɚɫɬɨɬɟ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 60 Ƚɰ. 

ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɢɦɹ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ ɢɧɞɢɰɢɪɭɟɬ 0.001 PLC, ɬɨ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɭɫɬɚɧɨɜɥɟɧɨ 
ɧɚ 20 ɦɤɫ ɩɪɢ ɱɚɫɬɨɬɟ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 50 Ƚɰ ɢɥɢ ɧɚ 16,667 ɦɤɫ ɩɪɢ ɱɚɫɬɨɬɟ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹ-
ɠɟɧɢɹ 60 Ƚɰ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȼ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɛɨɪ ɜɨɫɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɨɟ ɨɬɥɢɱɚɟɬɫɹ 
ɨɬ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɲɟɫɬɢ ɡɧɚɱɟɧɢɣ. ɉɪɢ ɷɬɨɦ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɫɬɚɟɬɫɹ, ɤɨɝɞɚ ɩɪɢɛɨɪ ɜɨɡɜɪɚɳɚɟɬ-
ɫɹ ɜ ɪɟɠɢɦ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. Эɬɨ ɡɧɚɱɟɧɢɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɢɦɟɧɟɦ ɷɤɪɚɧɧɨɣ ɤɥɚɜɢɲɢ. Ɉɞɧɚɤɨ ɩɪɢ ɧɚɠɚɬɢɢ 
ɤɥɚɜɢɲɢ Coarse Res ɢɥɢ Fine Res ɜ ɪɟɠɢɦɟ ɥɨɤɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɫɬɚɟɬɫɹ ɥɢɲɶ ɜɵɛɨɪ ɢɡ ɲɟɫɬɢ ɩɟɪɟɱɢɫɥɟɧ-
ɧɵɯ ɜɵɲɟ ɜɚɪɢɚɧɬɨɜ ɭɫɬɚɧɨɜɤɢ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ. 

      ɉɊɂɆȿɑȺɇɂȿ       ɉɨɫɥɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɧɚ ɪɭɱɧɨɣ 

ɉɪɢɛɨɪ ɫɨɯɪɚɧɹɟɬ ɩɨɫɥɟɞɧɸɸ ɭɫɬɚɧɨɜɤɭ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ. Эɬɨ ɡɧɚɱɟɧɢɟ ɢɧɞɢɰɢɪɭɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚ-
ɜɢɲɚ SPEED. 

ȼɵ ɦɨɠɟɬɟ ɩɟɪɟɤɥɸɱɚɬɶ ɪɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ 
SPEED ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.2.1). Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ 
ɩɨɥɶɡɭɣɬɟɫɶ ɧɚɜɢɝɚɰɢɨɧɧɵɦɢ ɤɥɚɜɢɲɚɦɢ (Coarse Res ɢ Fine Res) – ɫɦ. ɨɩɢɫɚɧɢɟ "ɇɚɜɢɝɚɰɢɨɧɧɵɟ 
ɤɥɚɜɢɲɢ ɢɡɦɟɪɟɧɢɣ" ɧɚ ɫɬɪ. 84. 

5.2.2 ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɫɥɭɠɟɛɧɵɯ ɨɩɟɪɚɰɢɣ 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɫɥɭɠɟɛɧɵɯ ɨɩɟɪɚɰɢɣ – ɷɬɨ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɪɟɞɟɥɚ ɢɡɦɟ-
ɪɟɧɢɹ ɢ ɬɨɦɭ ɩɨɞɨɛɧɵɯ ɨɩɟɪɚɰɢɣ. Эɬɨ ɜɪɟɦɹ ɧɟɜɨɡɦɨɠɧɨ ɡɚɞɚɬɶ, ɩɨɫɤɨɥɶɤɭ ɨɧɨ ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɨɜɢɣ 
ɢɡɦɟɪɟɧɢɣ. Ɉɫɧɨɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɹɜɥɹɟɬɫɹ ɜɪɟɦɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟ-
ɧɢɹ ɜ ɯɨɞɟ ɢɡɦɟɪɟɧɢɣ (ɤɨɝɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɟɠɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɹ). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 130 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

5.2.3 ɍɩɪɚɜɥɟɧɢɟ ɯɪɨɧɢɪɨɜɚɧɢɟɦ ɢɡɦɟɪɟɧɢɣ ɢ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 

Эɬɨ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɢɛɨɪɚɦ ȼ2985Ⱥ ɢ ȼ2987Ⱥ. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɯɪɨɧɢɪɨɜɚɧɢɟɦ ɢɡɦɟɪɟɧɢɣ ɢ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɤɚɡɚɧɧɵɟ ɧɢɠɟ 
ɩɚɪɚɦɟɬɪɵ (ɫɦ. ɪɢɫ. 5-2). ɇɚ ɷɬɨɦ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɜɵɜɨɞɚ ɪɚɡɜɟɪɬɤɢ. ɉɪɢ ɜɵɜɨɞɟ ɩɨɫɬɨɹɧɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɡɞɟɫɶ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɬɨɥɶɤɨ ɧɚ ɬɨ, ɱɬɨ ɨɬɧɨɫɢɬɫɹ ɤ ɮɨɪɦɟ ɫɬɭɩɟɧɢ ɪɚɡ-
ɜɟɪɬɤɢ. 

  ɇɚɩɪɹɠɟɧɢɟ ɢɥɢ ɬɨɤ 

  

 Ɋɢɫ. 5-2 ɏɪɨɧɢɪɨɜɚɧɢɟ ɢɡɦɟɪɟɧɢɣ ɢ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ; ɩɪɢɦɟɪ ɜɵɜɨɞɚ ɪɚɡɜɟɪɬɤɢ 
 
1) Ɂɚɞɟɪɠɤɚ ɢɫɬɨɱɧɢɤɚ (Source Delay) 

 ȼɪɟɦɹ ɡɚɞɟɪɠɤɢ ɢɫɬɨɱɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɫ ɦɨɦɟɧɬɚ ɡɚɩɭɫɤɚ 
ɞɨ ɧɚɱɚɥɚ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. 

2) Ɂɚɞɟɪɠɤɚ ɢɡɦɟɪɟɧɢɹ (Measure delay) 

 ȼɪɟɦɹ ɡɚɞɟɪɠɤɢ ɢɡɦɟɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɫ ɦɨɦɟɧɬɚ ɡɚɩɭɫɤɚ 
ɞɨ ɧɚɱɚɥɚ ɢɡɦɟɪɟɧɢɹ. 

3) ɉɟɪɢɨɞ (Period) 

 ɉɟɪɢɨɞ – ɷɬɨ ɢɧɬɟɪɜɚɥ ɡɚɩɭɫɤɚ. ȿɝɨ ɦɨɠɧɨ ɡɚɞɚɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ ɬɢɩɚ ɡɚɩɭɫɤɚ (ɢɫɬɨɱɧɢɤɚ ɡɚ-
ɩɭɫɤɚ) TIMER ɢɥɢ MANUAL ɢ ɞɥɹ ɞɟɣɫɬɜɢɣ ɜɵɜɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɢɡɦɟɪɟɧɢɣ. 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ ɢ ɩɟɪɢɨɞ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɋɭɛɩɚɧɟɥɶ Trigger Setup" ɧɚ 
ɫɬɪ. 98. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɭɫɬɚɧɨɜɤɟ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 4.6. 

 ȼɪɟɦɹ 

Ɂɚɩɭɫɤ Ɂɚɩɭɫɤ Ɂɚɩɭɫɤ 

ɂɡɦɟɪɟɧɢɟ 

Ʉɨɧɟɱɧɨɟ
ɡɧɚɱɟɧɢɟ

ɉɪɟɞɵɞɭɳɟɟ
ɡɧɚɱɟɧɢɟ

ɇɚɱɚɥɶɧɨɟ
ɡɧɚɱɟɧɢɟ



Ⱦɦɛɝɛ 5: Ɋɩɟɫɩɜɨɩɠ ɩɪɣɬɛɨɣɠ ɯɮɨɥɱɣɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 131 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

5.3 Ɏɭɧɤɰɢɹ ɧɚɱɚɥɶɧɨɝɨ ɨɛɧɭɥɟɧɢɹ (ɤɨɦɩɟɧɫɚɰɢɹ ɫɦɟɳɟɧɢɹ) 

Ɏɭɧɤɰɢɹ ɧɚɱɚɥɶɧɨɝɨ ɨɛɧɭɥɟɧɢɹ (ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ) ɨɬɨɛɪɚɠɚɟɬ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɣ, ɨɫɧɨɜɚɧ-
ɧɵɣ ɧɚ ɭɫɬɚɧɨɜɤɟ ɡɧɚɱɟɧɢɹ, ɢɡɦɟɪɟɧɧɨɝɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɤɚɱɟɫɬɜɟ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟ-
ɧɢɹ. Ɂɧɚɱɟɧɢɟ, ɢɡɦɟɪɟɧɧɨɟ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ Null, ɡɚɧɨɫɢɬɫɹ ɜ ɩɚɦɹɬɶ ɜ ɤɚɱɟɫɬɜɟ ɡɧɚɱɟɧɢɹ ɫɦɟ-
ɳɟɧɢɹ, ɡɚɬɟɦ ɜ ɤɚɱɟɫɬɜɟ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɣ ɢɧɞɢɰɢɪɭɟɬɫɹ ɡɧɚɱɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɩɭɬɟɦ ɜɵɱɢɬɚɧɢɹ 
ɡɧɚɱɟɧɢɹ ɫɦɟɳɟɧɢɹ ɢɡ ɪɟɚɥɶɧɨɝɨ ɢɡɦɟɪɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɷɬɚ ɮɭɧɤɰɢɹ, ɫɜɟɬɢɬɫɹ 
ɢɧɞɢɤɚɬɨɪ NULL. ȿɫɥɢ ɢɧɞɢɤɚɬɨɪ NULL ɩɨɝɚɲɟɧ, ɬɨ ɢɧɞɢɰɢɪɭɟɬɫɹ ɪɟɚɥɶɧɨɟ ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ. 

ȿɫɥɢ ɢɡɦɟɧɹɸɬ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɣ, ɤɨɝɞɚ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ NULL, ɬɨ ɷɬɨɬ ɢɧɞɢɤɚɬɨɪ ɝɚɫɧɟɬ, ɞɚɠɟ 
ɟɫɥɢ ɨɫɬɚɟɬɫɹ ɡɚɞɟɣɫɬɜɨɜɚɧɧɨɣ ɮɭɧɤɰɢɹ ɧɚɱɚɥɶɧɨɝɨ ɨɛɧɭɥɟɧɢɹ. Эɬɨ ɫɨɫɬɨɹɧɢɟ ɫɨɯɪɚɧɹɟɬɫɹ, ɩɨɤɚ ɧɟ 
ɛɭɞɟɬ ɡɚɞɟɣɫɬɜɨɜɚɧɚ ɮɭɧɤɰɢɹ ɧɚɱɚɥɶɧɨɝɨ ɨɛɧɭɥɟɧɢɹ ɞɥɹ ɩɟɪɜɢɱɧɨɝɨ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɣ. 

ȼ ɫɥɟɞɭɸɳɢɯ ɩɨɞɪɚɡɞɟɥɚɯ ɨɩɢɫɚɧɵ ɩɪɢɦɟɪɵ ɩɪɢɦɟɧɟɧɢɹ ɷɬɨɣ ɮɭɧɤɰɢɢ. 

5.3.1 ɂɡɦɟɪɟɧɢɟ ɬɨɤɚ (ɜɫɟ ɩɪɢɛɨɪɵ) ɢ ɡɚɪɹɞɚ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

1. ɉɨɞɝɨɬɨɜɶɬɟ ɫɨɟɞɢɧɟɧɢɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

Эɬɚ ɮɭɧɤɰɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ, ɜɵɡɜɚɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɪɟɞɨɣ. ɉɨ-
ɷɬɨɦɭ ɩɪɢɫɨɟɞɢɧɢɬɟ ɤ ɩɪɢɛɨɪɭ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɤɚɛɟɥɢ ɢ ɨɫɬɚɜɶɬɟ ɪɚɡɨɦɤɧɭɬɵɦ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɜɯɨɞ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. 

ɂɥɢ ɠɟ ɜɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɭ ɮɭɧɤɰɢɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɜ ɤɨɬɨɪɨɦ 
ɩɪɢɫɨɟɞɢɧɟɧ ɨɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ. 

2. ȼɤɥɸɱɢɬɟ ɚɦɩɟɪɦɟɬɪ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɜɵɤɥɸɱɚɬɟɥɹ Ammeter On/Off. 

3. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Run/Stop, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɩɨɜɬɨɪɹɸɳɢɟɫɹ ɢɡɦɟɪɟɧɢɹ. 

 ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɧɟɫɬɚɛɢɥɟɧ, ɫɤɨɪɪɟɤɬɢɪɭɣɬɟ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ) ɢ 
ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɮɢɥɶɬɪɚ. 

4. ɍɛɟɞɢɬɟɫɶ ɜ ɫɬɚɛɢɥɶɧɨɫɬɢ ɢɡɦɟɪɹɟɦɨɝɨ ɡɧɚɱɟɧɢɹ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Null. 

 Ɂɚɫɜɟɱɢɜɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ NULL ɢ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɹ ɧɚɱɚɥɶɧɨɝɨ ɨɛɧɭɥɟɧɢɹ. 

ɑɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɷɬɭ ɮɭɧɤɰɢɸ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Null, ɤɨɝɞɚ ɜɤɥɸɱɟɧ ɚɦɩɟɪɦɟɬɪ. Ɍɨɝɞɚ ɝɚɫɧɟɬ ɢɧɞɢ-
ɤɚɬɨɪ NULL. 

ɉɪɢ ɢɡɦɟɪɟɧɢɹɯ ɬɨɤɚ ɢ ɡɚɪɹɞɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɭɧɤɰɢɸ ɜɧɭɬɪɟɧɧɟɣ ɤɨɪɪɟɤɰɢɢ ɧɭɥɹ. Эɬɚ ɮɭɧɤ-
ɰɢɹ ɤɨɦɩɟɧɫɢɪɭɟɬ ɬɨɥɶɤɨ ɜɧɭɬɪɟɧɧɟɟ ɫɦɟɳɟɧɢɟ ɧɭɥɹ ɩɪɢɛɨɪɚ. ȿɫɥɢ ɜɵ ɢɫɩɨɥɶɡɭɟɬɟ ɮɭɧɤɰɢɸ ɤɨɦɩɟɧ-
ɫɚɰɢɢ ɫɦɟɳɟɧɢɹ, ɬɨ ɜɧɭɬɪɟɧɧɹɹ ɤɨɪɪɟɤɰɢɹ ɧɭɥɹ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

ɑɬɨɛɵ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɮɭɧɤɰɢɸ ɜɧɭɬɪɟɧɧɟɣ ɤɨɪɪɟɤɰɢɢ ɧɭɥɹ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Null, ɤɨɝɞɚ ɜɵɤɥɸɱɚɬɟɥɶ 
Ammeter On/Off ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ȼЫɄɅ. Ɍɨɝɞɚ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ ɜɵɤɥɸɱɚɬɟɥɹ Ammeter On/Off 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɫɦɟɳɟɧɢɹ ɩɪɢɛɨɪɚ ɧɚ ɞɚɧɧɨɦ ɩɪɟɞɟɥɟ ɢɡɦɟɪɟɧɢɣ ɢ ɭɫɬɚɧɚɜɥɢ-
ɜɚɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ ȼɄɅ. ɜɵɤɥɸɱɚɬɟɥɶ Ammeter On/Off. ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɣ ɢɧɞɢɰɢɪɭɟɬ-
ɫɹ ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɬɚɧɢɹ ɫɦɟɳɟɧɢɹ ɢɡ ɪɟɚɥɶɧɨɝɨ ɢɡɦɟɪɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ʉɨɝɞɚ ɜɤɥɸɱɟɧɚ ɷɬɚ ɮɭɧɤɰɢɹ, 
ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ ZC (ɛɟɥɵɣ). 

Ɏɭɧɤɰɢɹ ɜɧɭɬɪɟɧɧɟɣ ɤɨɪɪɟɤɰɢɢ ɧɭɥɹ ɧɟ ɞɟɣɫɬɜɭɟɬ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɩɪɟɞɟɥɚɯ ɢɡɦɟɪɟɧɢɣ, ɚ ɞɟɣɫɬɜɭɟɬ 
ɬɨɥɶɤɨ ɧɚ ɬɨɦ ɩɪɟɞɟɥɟ ɢɡɦɟɪɟɧɢɣ, ɧɚ ɤɨɬɨɪɨɦ ɛɵɥɚ ɧɚɠɚɬɚ ɤɥɚɜɢɲɚ Null. ɇɚ ɷɬɨɦ ɩɪɟɞɟɥɟ ɢɡɦɟɪɟ-
ɧɢɣ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ ZC (ɛɟɥɵɣ). ȿɫɥɢ ɜ ɩɪɨɰɟɫɫɟ ɢɡɦɟɪɟɧɢɣ ɩɪɨɢɡɨɣɞɟɬ ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɪɟɞɟɥɚ 
ɢɡɦɟɪɟɧɢɣ, ɬɨ ɢɧɞɢɤɚɬɨɪ ZC ɩɪɢɨɛɪɟɬɚɟɬ ɫɟɪɵɣ ɰɜɟɬ; ɬɨɝɞɚ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɪɪɟɤɰɢɹ ɧɭɥɹ. 

5.3.2 ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

1. ɉɨɞɝɨɬɨɜɶɬɟ ɫɨɟɞɢɧɟɧɢɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

Эɬɚ ɮɭɧɤɰɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ, ɜɵɡɜɚɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɪɟɞɨɣ. ɉɨ-
ɷɬɨɦɭ ɩɪɢɫɨɟɞɢɧɢɬɟ ɤ ɩɪɢɛɨɪɭ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɤɚɛɟɥɢ ɢ ɨɫɬɚɜɶɬɟ ɪɚɡɨɦɤɧɭɬɵɦ 

1)
 ɢɡɦɟɪɢɬɟɥɶɧɵɣ 

ɜɯɨɞ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ. 

ɂɥɢ ɠɟ ɜɵ ɦɨɠɟɬɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɭ ɮɭɧɤɰɢɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɜ ɤɨɬɨɪɨɦ 
ɩɪɢɫɨɟɞɢɧɟɧ ɨɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ. 

2. ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Run/Stop, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɩɨɜɬɨɪɹɸɳɢɟɫɹ ɢɡɦɟɪɟɧɢɹ. 

                                                 
1)  ɉɪɢɦɟɱɚɧɢɟ ɩɟɪɟɜɨɞɱɢɤɚ: ɂɦɟɧɧɨ ɬɚɤɨɟ ɭɤɚɡɚɧɢɟ ɫɨɞɟɪɠɢɬɫɹ ɜ ɬɟɤɫɬɟ ɨɪɢɝɢɧɚɥɚ. Эɬɨ ɝɪɭɛɚɹ ɨɲɢɛɤɚ. ȼ ɞɟɣɫɬɜɢɬɟɥɶɧɨ-

ɫɬɢ ɠɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɤɨɧɰɵ ɜɵɫɨɤɨɨɦɧɨɝɨ ɜɯɨɞɚ ɜɨɥɶɬɦɟɬɪɚ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɨɪɨɱɟɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚ-
ɱɟɧɢɹ (ɫɦɟɳɟɧɢɹ). 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 132 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ȿɫɥɢ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɧɟɫɬɚɛɢɥɟɧ, ɫɤɨɪɪɟɤɬɢɪɭɣɬɟ ɫɤɨɪɨɫɬɶ ɢɡɦɟɪɟɧɢɣ (ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ) ɢ 
ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɮɢɥɶɬɪɚ. 

3. ɍɛɟɞɢɬɟɫɶ ɜ ɫɬɚɛɢɥɶɧɨɫɬɢ ɢɡɦɟɪɹɟɦɨɝɨ ɡɧɚɱɟɧɢɹ, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Null. 
 Ɂɚɫɜɟɱɢɜɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ NULL ɢ ɜɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɮɭɧɤɰɢɹ ɧɚɱɚɥɶɧɨɝɨ ɨɛɧɭɥɟɧɢɹ. 

ɑɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɷɬɭ ɮɭɧɤɰɢɸ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Null, ɤɨɝɞɚ ɜɤɥɸɱɟɧ ɜɨɥɶɬɦɟɬɪ. Ɍɨɝɞɚ ɝɚɫɧɟɬ ɢɧɞɢɤɚ-
ɬɨɪ NULL. 

5.3.3 ɂɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

ȿɫɥɢ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ Null, ɤɨɝɞɚ ɩɨɝɚɲɟɧ ɢɧɞɢɤɚɬɨɪ NULL, ɬɨ ɪɟɡɭɥɶɬɚɬ ɬɟɤɭɳɟɝɨ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɡɧɚɱɟɧɢɹ ɫɦɟɳɟɧɢɹ. ɋɪɚɡɭ ɩɨɫɥɟ ɷɬɨɝɨ ɜɵɩɨɥɧɹɟɬɫɹ ɨɞɧɨɤɪɚɬ-
ɧɨɟ ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɜ ɤɚɱɟɫɬɜɟ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɣ ɢɧɞɢɰɢɪɭɟɬɫɹ ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɬɚɧɢɹ 
ɫɦɟɳɟɧɢɹ ɢɡ ɪɟɚɥɶɧɨɝɨ ɢɡɦɟɪɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ NULL. 

ȿɫɥɢ ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ Null, ɤɨɝɞɚ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ NULL, ɬɨ ɨɬɤɥɸɱɚɟɬɫɹ ɮɭɧɤɰɢɹ ɨɛɧɭɥɟɧɢɹ ɧɚ-
ɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɝɚɫɧɟɬ ɢɧɞɢɤɚɬɨɪ NULL. ɋɪɚɡɭ ɩɨɫɥɟ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɞɧɨɤɪɚɬɧɨɟ ɢɡɦɟɪɟɧɢɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɢɧɞɢɰɢɪɭɟɬɫɹ ɪɟɚɥɶɧɨɟ ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ. 

5.4 ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɮɢɥɶɬɪ 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɰɢɮɪɨɜɵɟ ɮɢɥɶɬɪɵ ɬɪɟɯ ɬɢ-
ɩɨɜ, ɤɨɬɨɪɵɟ ɨɩɢɫɚɧɵ ɧɢɠɟ. 

• Ɏɢɥɶɬɪ ɫ ɩɨɜɬɨɪɹɸɳɢɦɫɹ ɭɫɪɟɞɧɟɧɢɟɦ (Repeating average filter) 

Эɬɨɬ ɮɢɥɶɬɪ ɜɵɱɢɫɥɹɟɬ ɫɭɦɦɭ ɜɵɛɨɪɨɤ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɧɨɦɟɪɨɜ ɜɵɛɨɪɨɤ, ɡɚɬɟɦ ɞɟɥɢɬ 
ɟɟ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ. 
ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ ɪɚɜɧɨ N. Ɍɨɝɞɚ ɩɟɪɜɵɣ ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɜɵɛɨɪɨɤ ɨɬ ɩɟɪɜɨɣ ɜɵɛɨɪɤɢ ɞɨ ɜɵɛɨɪɤɢ ɫ ɧɨɦɟɪɨɦ N, ɚ ɜɬɨɪɨɣ ɪɟɡɭɥɶɬɚɬ ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɜɵɛɨɪɨɤ ɨɬ ɜɵɛɨɪɤɢ ɫ ɧɨɦɟɪɨɦ N + 1 ɞɨ ɜɵɛɨɪɤɢ ɫ ɧɨɦɟɪɨɦ 2N. 

Эɬɨɬ ɮɢɥɶɬɪ ɞɟɣɫɬɜɭɟɬ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ. Ʉɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ. 

• Ɇɟɞɢɚɧɧɵɣ ɮɢɥɶɬɪ (Median filter) 

Ɇɟɞɢɚɧɧɵɣ ɮɢɥɶɬɪ ɞɨɫɬɭɩɟɧ ɬɨɥɶɤɨ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ. 

Эɬɨɬ ɮɢɥɶɬɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɛɥɢɠɚɣɲɟɣ ɤ ɫɟɪɟɞɢɧɟ ɜɵɛɨɪɤɢ ɢɡ ɝɪɭɩɩɵ ɜɵɛɨɪɨɤ, 
ɭɩɨɪɹɞɨɱɟɧɧɵɯ ɩɨ ɪɚɡɦɟɪɭ. Ƚɪɭɩɩɚ ɫɞɜɢɝɚɟɬɫɹ ɩɭɬɟɦ ɨɬɛɪɚɫɵɜɚɧɢɹ ɫɚɦɨɣ ɫɬɚɪɨɣ ɜɵɛɨɪɤɢ ɢ ɞɨ-
ɛɚɜɥɟɧɢɹ ɫɚɦɨɣ ɩɨɫɥɟɞɧɟɣ ɜɵɛɨɪɤɢ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɛɥɢɠɚɣɲɟɣ ɤ ɫɟɪɟɞɢɧɟ ɜɵɛɨɪɤɢ ɜ ɧɨɜɨɣ 
ɝɪɭɩɩɟ. 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ ɪɚɜɧɨ N. Ɍɨɝɞɚ ɩɟɪɜɵɣ ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɥɢ-
ɠɚɣɲɟɟ ɤ ɫɟɪɟɞɢɧɟ ɡɧɚɱɟɧɢɟ ɜ ɝɪɭɩɩɟ ɜɵɛɨɪɨɤ ɨɬ ɩɟɪɜɨɣ ɞɨ N-ɣ, ɚ ɜɬɨɪɨɣ ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɛɥɢɠɚɣɲɟɟ ɤ ɫɟɪɟɞɢɧɟ ɡɧɚɱɟɧɢɟ ɜ ɝɪɭɩɩɟ ɜɵɛɨɪɨɤ ɨɬ ɜɬɨɪɨɣ ɞɨ (N + 1)-ɣ. 

ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɜɵɛɨɪɤɢ 1, 2, 100 5, 6, … ɮɢɥɶɬɪɭɸɬɫɹ ɫ ɞɢɚɩɚɡɨɧɨɦ ɬɪɟɯ ɜɵɛɨɪɨɤ, ɬɨ ɩɨɥɭɱɚɸɬɫɹ 
ɬɚɤɢɟ ɛɥɢɠɚɣɲɢɟ ɤ ɫɟɪɟɞɢɧɟ ɪɟɡɭɥɶɬɚɬɵ: 

1, 2, 100 → 1, 2, 100 → 2 

2, 100, 5 → 2, 5, 100 → 5 

100, 5, 6 → 5, 6, 100 → 6 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɫɥɟɞɧɢɟ N ɜɵɛɨɪɨɤ. 
ɑɬɨɛɵ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɷɬɨɬ ɮɢɥɶɬɪ, ɨɬɤɪɨɣɬɟ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure Filter ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲ  
System Menu > Config > Measure > Filter ɢ ɭɫɬɚɧɨɜɢɬɟ ɧɚ ON ɩɨɥɟ Median Filter (Current). 

Ʉɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ N ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ N = 2*R + 1. Ɂɞɟɫɶ R – ɷɬɨ ɡɧɚɱɟɧɢɟ ɪɚɧɝɚ (rank). 
ɍɫɬɚɧɨɜɢɬɟ ɟɝɨ ɜ ɩɨɥɟ Rank ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Measure Filter. Эɬɨ ɞɨɥɠɧɨ ɛɵɬɶ ɰɟɥɨɱɢɫɥɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɨɬ 0 ɞɨ 15. 

• Ɏɢɥɶɬɪ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ (Moving average filter) 

Эɬɨɬ ɮɢɥɶɬɪ ɜɵɱɢɫɥɹɟɬ ɫɭɦɦɭ ɜɵɛɨɪɨɤ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɧɨɦɟɪɨɜ ɜɵɛɨɪɨɤ, ɡɚɬɟɦ ɞɟɥɢɬ 
ɟɟ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ. Эɬɨɬ ɞɢɚɩɚɡɨɧ ɫɞɜɢɝɚɟɬɫɹ ɩɭɬɟɦ ɨɬɛɪɚɫɵɜɚɧɢɹ ɫɚɦɨɣ ɫɬɚɪɨɣ ɜɵɛɨɪɤɢ ɢ 
ɞɨɛɚɜɥɟɧɢɹ ɫɚɦɨɣ ɩɨɫɥɟɞɧɟɣ ɜɵɛɨɪɤɢ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɜɵɛɨɪɨɤ ɜ ɧɨɜɨɦ ɞɢɚ-
ɩɚɡɨɧɟ. 



Ⱦɦɛɝɛ 5: Ɋɩɟɫɩɜɨɩɠ ɩɪɣɬɛɨɣɠ ɯɮɨɥɱɣɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 133 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ ɪɚɜɧɨ N. Ɍɨɝɞɚ ɩɟɪɜɵɣ ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɜɵɛɨɪɨɤ ɨɬ ɩɟɪɜɨɣ ɜɵɛɨɪɤɢ ɞɨ N-ɣ, ɚ ɜɬɨɪɨɣ ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɜɵɛɨɪɨɤ ɨɬ ɜɬɨɪɨɣ ɜɵɛɨɪɤɢ ɞɨ (N + 1)-ɣ. Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɫɥɟɞ-
ɧɢɟ N ɜɵɛɨɪɨɤ. 
ɑɬɨɛɵ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɷɬɨɬ ɮɢɥɶɬɪ, ɨɬɤɪɨɣɬɟ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure Filter ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲ  
System Menu > Config > Measure > Filter ɢ ɭɫɬɚɧɨɜɢɬɟ ɧɚ ON ɩɨɥɟ Moving Average (All). 

ɍɫɬɚɧɨɜɢɬɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ ɜ ɩɨɥɟ Count ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Measure Filter. Эɬɨ ɞɨɥɠɧɨ ɛɵɬɶ 
ɰɟɥɨɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬ 1 ɞɨ 100. 

      ɉɊɂɆȿɑȺɇɂȿ       Ʉɥɚɜɢɲɚ Filter ɢ ɢɧɞɢɤɚɬɨɪ FILT 

ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Filter, ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ Measure Filter. ɇɚɠɦɢɬɟ ɈɄ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 
ɮɢɥɶɬɪɚ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ, ɱɬɨɛɵ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɦɟɞɢɚɧɧɵɣ ɮɢɥɶɬɪ (Median) ɢ ɮɢɥɶɬɪ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɤɨɥɶ-
ɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ (Moving Average). ɉɪɢ ɷɬɨɦ ɜɤɥɸɱɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT. 

Ʉɨɝɞɚ ɫɜɟɬɢɬɫɹ ɢɧɞɢɤɚɬɨɪ FILT, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Filter, ɱɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɷɬɭ ɮɭɧɤɰɢɸ. ɉɪɢ ɷɬɨɦ ɝɚɫɧɟɬ ɢɧɞɢɤɚ-
ɬɨɪ FILT. 

Ʉɨɝɞɚ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɨɛɚ ɮɢɥɶɬɪɚ, ɪɟɡɭɥɶɬɚɬɵ ɞɟɣɫɬɜɢɹ ɦɟɞɢɚɧɧɨɝɨ ɮɢɥɶɬɪɚ ɜɜɨɞɹɬɫɹ ɜ ɮɢɥɶɬɪ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ. 

ɇɟɜɨɡɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ON/OFF ɤɚɠɞɨɝɨ ɮɢɥɶɬɪɚ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Measure Filter, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬ-
ɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ Filter. 

5.5 Ⱥɧɚɥɨɝɨɜɵɣ ɜɵɯɨɞ 

ɇɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ ȼ2980 ɢɦɟɟɬɫɹ ɝɧɟɡɞɨ ɚɧɚɥɨɝɨɜɨɝɨ ɜɵɯɨɞɚ (Analog Out), ɫ ɤɨɬɨɪɨɝɨ ɜɫɟɝɞɚ 
ɜɵɜɨɞɢɬɫɹ ɧɟɢɧɜɟɪɬɢɪɨɜɚɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɞɢɚɩɚɡɨɧɟ ± 2 ȼ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɬɟɤɭɳɟɦɭ ɪɟɡɭɥɶ-
ɬɚɬɭ ɢɡɦɟɪɟɧɢɣ ɞɥɹ ɡɧɚɱɟɧɢɹ ɩɨɥɧɨɣ ɲɤɚɥɵ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ. ɉɨɫɤɨɥɶɤɭ ɷɬɨɬ ɜɵɯɨɞ ɧɟ ɤɚɥɢɛɪɨ-
ɜɚɧ, ɬɨ ɡɧɚɱɟɧɢɟ ɩɨɥɧɨɣ ɲɤɚɥɵ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɩɨɥɶɡɭɟɦɨ-
ɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɟɪɟɞɚɱɢ ɫɨɫɬɚɜɥɹɟɬ 
ɡɞɟɫɶ 10%. 

ȿɫɥɢ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɚɧɚɥɨɝɨɜɨɦ ɜɵɯɨɞɟ (AOut) ɪɚɜɧɨ 0 ȼ, ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 
ɪɚɜɟɧ 0 ȼ. ɬɨ ɞɟɣɫɬɜɭɟɬ ɫɥɟɞɭɸɳɚɹ ɮɨɪɦɭɥɚ: 

 AOut (V) = Input/Range × AOutGain × 2 

Ɂɞɟɫɶ:  
Input – ɜɯɨɞɧɨɣ ɭɪɨɜɟɧɶ;  
Range – ɡɧɚɱɟɧɢɟ ɩɨɥɧɨɣ ɲɤɚɥɵ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ;  

AOutGain – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɞɥɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɚɧɚɥɨɝɨɜɨɦ ɜɵɯɨɞɟ (ɫɦ. ɬɚɛɥɢɰɭ 5-1). 

Ɍɚɛɥɢɰɚ 5-1 Ʉɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɚɧɚɥɨɝɨɜɨɝɨ ɜɵɯɨɞɚ (AOutGain) 

ɉɪɟɞɟɥ  
ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 

Ʉɨɷɮɮ. ɩɟɪɟɞɚɱɢ  
(AOutGain) 

 ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ  
ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

Ʉɨɷɮɮ. ɩɟɪɟɞɚɱɢ 
(AOutGain) 

2 ɩȺ 1,02  2 ȼ 1,02 

20 ɩȺ 1,02  20 ȼ 1,02 

200 ɩȺ 1,04    

2 ɧȺ 1,02  

20 ɧȺ 1,04  

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ  
ɡɚɪɹɞɚ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

Ʉɨɷɮɮ. ɩɟɪɟɞɚɱɢ 
(AOutGain) 

200 ɧȺ 0,94  2 ɧɄɥ 0,93 

2 ɦɤȺ 0,93  20 ɧɄɥ 0,94 

20 ɦɤȺ 1,01  200 ɧɄɥ 0,93 

200 ɦɤȺ 1,03  2 ɦɤɄɥ 0,94 

2 ɦȺ 1,01    

20 ɦȺ 1,03    



Ⱦɦɛɝɛ 5: Ɋɩɟɫɩɜɨɩɠ ɩɪɣɬɛɨɣɠ ɯɮɨɥɱɣɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 134 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ɉɪɢɦɟɧɟɧɢɟ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɧɚɥɨɝɨɜɨɝɨ 
ɜɵɯɨɞɚ 

ɉɪɢɦɟɪ: 
ȿɫɥɢ ɜɯɨɞɧɨɣ ɬɨɤ ɫɨɫɬɚɜɥɹɟɬ –20 ɩȺ, ɤɨɝɞɚ ɭɫɬɚɧɨɜɥɟɧ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ 20 ɩȺ, ɬɨ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹ-
ɠɟɧɢɟ ɧɚ ɝɧɟɡɞɟ Analog Out ɪɚɜɧɨ –2,04 ȼ ± 0,204 ȼ. 

ȼɵ ɦɨɠɟɬɟ ɡɚɞɚɬɶ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɣ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɮɭɧɤɰɢɢ ɚɧɚɥɨɝɨɜɨɝɨ ɜɵɯɨɞɚ, ɫ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɩɨɥɹ Analog Signal Output ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Input Connection, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬɫɹ ɧɚɠɚɬɢ-
ɟɦ ɤɥɚɜɢɲ System Menu > Config > Measure > Connection (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.4.3). 

ɇɚ ɪɢɫ. 5-3 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɪɢɛɨɪɚ ɤ ɫɚɦɨɩɢɫɰɭ ɱɟɪɟɡ ɝɧɟɡɞɨ ɚɧɚɥɨɝɨɜɨɝɨ ɜɵɯɨɞɚ. 

ȼɵɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ ɝɧɟɡɞɚ Analog Out ɫɨɫɬɚɜɥɹɟɬ 1 ɤɈɦ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɥɢɹɧɢɹ ɧɚɝɪɭɡɤɢ ɪɟɤɨɦɟɧɞɭ-
ɟɬɫɹ ɩɪɢɫɨɟɞɢɧɹɬɶ ɷɬɨ ɝɧɟɡɞɨ ɤ ɭɫɬɪɨɣɫɬɜɭ ɫ ɜɵɫɨɤɢɦ ɜɯɨɞɧɵɦ ɢɦɩɟɞɚɧɫɨɦ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɷɬɨ ɭɫɬ-
ɪɨɣɫɬɜɨ ɢɦɟɟɬ ɜɯɨɞɧɨɣ ɢɦɩɟɞɚɧɫ 10 ɆɈɦ, ɬɨ ɩɨɝɪɟɲɧɨɫɬɶ ɨɬ ɜɥɢɹɧɢɹ ɧɚɝɪɭɡɤɢ ɫɨɫɬɚɜɢɬ ɩɪɢɦɟɪɧɨ 
0,01%. 
 
 Ʉɚɛɟɥɶ ɫ ɨɞɧɨɩɨɥɸɫɧɨɣ ɜɢɥɤɨɣ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɫ ɩɪɨɭɲɢɧɨɣ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ 

  

 Ɋɢɫ. 5-3 ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɝɧɟɡɞɚ ɚɧɚɥɨɝɨɜɨɝɨ ɜɵɯɨɞɚ 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

ɇɟ ɩɪɢɫɨɟɞɢɧɹɣɬɟ ɝɧɟɡɞɨ Analog Out ɤ ɡɟɦɥɟ ɩɪɢ ɩɥɚɜɚɸɳɟɦ ɩɨɬɟɧɰɢɚɥɟ ɜɯɨɞɚ. Эɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠ-
ɞɟɧɢɸ ɩɪɢɛɨɪɚ. 

5.6 ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɦɨɠɟɬ ɜɵɜɨɞɢɬɶ ɧɟ ɬɨɥɶɤɨ ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟ-
ɧɢɟ, ɧɨ ɢ ɫɬɭɩɟɧɱɚɬɨ ɢɡɦɟɧɹɸɳɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ, ɧɚɩɪɹɠɟɧɢɟ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ, ɚ ɬɚɤɠɟ ɫɢɝɧɚɥɵ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. 

5.6.1 ȼɵɜɨɞ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ 

ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɞɟɪɠɢɜɚɟɬ ɞɜɚ ɜɚɪɢɚɧɬɚ ɜɵɜɨɞɚ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ 
ɪɢɫ. 5-4. ɉɪɢɛɨɪɵ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɧɚ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ ɪɚɡɜɟɪɬɤɢ, ɤɨɝɞɚ 
ɢɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɜɵɜɨɞ ɪɚɡɜɟɪɬɤɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 5-2 ɢ 5-4. 

  

 Ɋɢɫ. 5-4 ȼɚɪɢɚɧɬɵ ɜɵɜɨɞɚ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ 

ɋɚɦɨɩɢɫɟɰ 

ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɤɚɛɟɥɢ 

Ʌɢɧɟɣɧɚɹ ɪɚɡɜɟɪɬɤɚ

Ɉɞɧɨɬɚɤɬɧɚɹ ɪɚɡɜɟɪɬɤɚ Ⱦɜɭɯɬɚɤɬɧɚɹ ɪɚɡɜɟɪɬɤɚ 

ȼɵɜɨɞ
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ

ȼɵɜɨɞ
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ
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ɉɪɢ ɜɵɜɨɞɟ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ ɨɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɫɥɟɞɭɸɳɢɟ ɦɨɦɟɧɬɵ: 

• ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɢɫɬɨɱɧɢɤ ɫɬɭɩɟɧɱɚɬɨɣ ɪɚɡɜɟɪɬɤɢ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɋɭɛɩɚɧɟɥɶ Source 
Function (ȼ2985Ⱥ ɢ ȼ2987Ⱥ)" ɧɚ ɫɬɪ. 96. 

• ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɪɟɠɢɦ ɜɵɛɨɪɚ ɞɢɚɩɚɡɨɧɚ ɢɫɬɨɱɧɢɤɚ ɪɚɡɜɟɪɬɤɢ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.4.2. 

• ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɡɜɟɪɬɤɢ ɢ ɫɨɫɬɨɹɧɢɟ ɜɵɯɨɞɚ ɩɨɫɥɟ ɪɚɡɜɟɪɬɤɢ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ 
ɩɨɞɪɚɡɞɟɥɭ 4.4.2. 

5.6.2 ȼɵɜɨɞ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ 

Ɏɭɧɤɰɢɹ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ ɷɮɮɟɤɬɢɜɧɚ ɞɥɹ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ ɫɩɟɰɢɚɥɶɧɨɣ (ɩɪɨɢɡɜɨɥɶɧɨɣ) ɮɨɪɦɵ. 
ɇɚɩɪɢɦɟɪ, ɢɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɦɨɠɟɬ ɜɵɜɨɞɢɬɶ ɫɢɝɧɚɥ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 5-5, ɩɪɢɱɟɦ ɩɪɢɛɨɪɵ 
ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɟ ɩɪɢ ɤɚɠɞɨɦ ɡɧɚɱɟɧɢɢ ɜɵɯɨɞɚ. ȼɵɜɨɞ ɧɚɩɪɹɠɟɧɢɹ ɢɫ-
ɬɨɱɧɢɤɚ ɢ ɢɡɦɟɪɟɧɢɟ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɢɧɬɟɪɜɚɥɨɦ 100 ɦɤɫ. 
ɏɪɨɧɢɪɨɜɚɧɢɟ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɢ ɢɡɦɟɪɟɧɢɣ ɭɩɪɚɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɡɚɩɭɫɤɚ. Ɇɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɩɨ-
ɫɬɨɹɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢɧɬɟɪɜɚɥɚ, ɟɫɥɢ ɭɫɬɚɧɨɜɥɟɧ ɬɢɩ ɡɚɩɭɫɤɚ TIMER (ɩɨ ɬɚɣɦɟɪɭ). 
ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɚ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɋɭɛɩɚɧɟɥɶ Trigger Setup" ɧɚ 
ɫɬɪ. 98. ɂɧɬɟɪɜɚɥ ɡɚɩɭɫɤɚ ɡɚɞɚɟɬɫɹ ɩɚɪɚɦɟɬɪɨɦ Period. Ʉɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɡɧɚɱɟɧɢɣ ɡɚɞɚɟɬɫɹ ɩɚ-
ɪɚɦɟɬɪɨɦ Count. 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɜɵɯɨɞɧɵɟ ɡɧɚɱɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ, ɩɨɥɶɡɭɣɬɟɫɶ ɞɢɚɥɨɝɨɜɵɦ ɨɤɧɨɦ List 
Sweep (ɫɦ. ɨɩɢɫɚɧɢɟ "ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ" ɧɚ ɫɬɪ. 97). 

ɇɚ ɪɢɫ. 5-5 ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɞɢɚɥɨɝɨɜɨɝɨ ɨɤɧɚ List Sweep ɫ ɢɡɨɛɪɚɠɟɧɢɟɦ ɮɨɪ-
ɦɵ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɞɢɚɩɚɡɨɧ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɨɥɶɡɭɣɬɟɫɶ ɩɨɥɟɦ Spot Source Range (ɫɦ. ɨɩɢ-
ɫɚɧɢɟ "ɋɭɛɩɚɧɟɥɶ Range Setup" ɧɚ ɫɬɪ. 95. 

  

 Ɋɢɫ. 5-5 Ⱦɢɚɥɨɝɨɜɨɟ ɨɤɧɨ List Sweep 

5.6.3 ȼɵɜɨɞ ɫɢɝɧɚɥɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ 

ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɦɨɠɟɬ ɜɵɜɨɞɢɬɶ ɫɢɝɧɚɥ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ. ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ 
ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɋɭɛɩɚɧɟɥɶ Source Function 
(ȼ2985Ⱥ ɢ ȼ2987Ⱥ)" ɧɚ ɫɬɪ. 96. ɋɦɵɫɥ ɩɚɪɚɦɟɬɪɨɜ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɧɚɝɥɹɞɧɨ ɩɨɹɫɧɹ-
ɟɬɫɹ ɧɚ ɪɢɫ. 5-6. ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɞɢɚɩɚɡɨɧ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɨɥɶɡɭɣɬɟɫɶ ɩɨɥɟɦ Spot Source 
Range (ɫɦ. ɨɩɢɫɚɧɢɟ "ɋɭɛɩɚɧɟɥɶ Range Setup" ɧɚ ɫɬɪ. 95. 

  

 Ɋɢɫ. 5-6 ɉɚɪɚɦɟɬɪɵ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ 
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5.6.4 Ɋɟɠɢɦ ɜɵɛɨɪɚ ɞɢɚɩɚɡɨɧɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 

ɍɤɚɡɚɧɧɵɟ ɧɢɠɟ ɞɜɚ ɪɟɠɢɦɚ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɢɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟ-
ɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɪɚɡɜɟɪɬɤɢ. ȼ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ ɞɨɫɬɭɩɟɧ ɬɨɥɶɤɨ ɪɟɠɢɦ FIXED. 

• FIXED (ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɞɢɚɩɚɡɨɧ) – ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɡɚɞɚɧɧɵɣ ɞɢɚɩɚɡɨɧ. 

• BEST (ɨɩɬɢɦɚɥɶɧɵɣ ɞɢɚɩɚɡɨɧ, ɬɨɥɶɤɨ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɪɚɡɜɟɪɬɤɢ) – ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɢ-
ɧɢɦɚɥɶɧɵɣ ɞɢɚɩɚɡɨɧ, ɤɨɬɨɪɵɣ ɩɟɪɟɤɪɵɜɚɟɬ ɜɟɫɶ ɜɵɯɨɞ ɪɚɡɜɟɪɬɤɢ. 

5.6.5 ɋɨɫɬɨɹɧɢɟ ɜɵɤɥɸɱɟɧɧɨɝɨ ɜɵɯɨɞɚ 

ɋɨɫɬɨɹɧɢɟ ɜɵɤɥɸɱɟɧɧɨɝɨ ɜɵɯɨɞɚ – ɷɬɨ ɫɨɫɬɨɹɧɢɟ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ,  ɤɨɬɨɪɨɟ ɚɜɬɨɦɚɬɢ-
ɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɪɚɡɭ ɠɟ ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɜɵɯɨɞɚ. Эɬɨ ɫɨɫɬɨɹɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ, ɩɪɟɠɞɟ 
ɱɟɦ ɜɤɥɸɱɚɬɶ (ɜɜɨɞɢɬɶ ɜ ɞɟɣɫɬɜɢɟ) ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ. ȼɨɡɦɨɠɧɵɟ ɫɨɫɬɨɹɧɢɹ ɜɵɯɨɞɚ ɩɟɪɟɱɢɫɥɟɧɵ ɜ ɬɚɛ-
ɥɢɰɟ 5-2. 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɫɨɫɬɨɹɧɢɟ ɜɵɤɥɸɱɟɧɧɨɝɨ ɜɵɯɨɞɚ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.4.1. 

Ɍɚɛɥɢɰɚ 5-2 ɋɨɫɬɨɹɧɢɟ ɜɵɤɥɸɱɟɧɧɨɝɨ ɜɵɯɨɞɚ (Output-Off State) 

ɍɫɬɚɧɨɜɤɚ ɋɨɫɬɨɹɧɢɟ ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɜɵɯɨɞɚ 

HIGH Z,  
ɜɵɫɨɤɢɣ  
ɢɦɩɟɞɚɧɫ 

 ȼɵɯɨɞɧɨɟ ɪɟɥɟ: ȼЫɄɅ. (ɪɚɡɨɦɤɧɭɬɨ) 

 ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɢɡɦɟɧɹɟɬɫɹ 

• Эɬɨ ɫɨɫɬɨɹɧɢɟ ɞɨɫɬɭɩɧɨ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɢɚɩɚɡɨɧ 20 ȼ.. 

NORMAL  ȼɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 0 ȼ 

 ȼɵɯɨɞɧɨɟ ɪɟɥɟ: ȼЫɄɅ. (ɪɚɡɨɦɤɧɭɬɨ) 

ZERO  ȼɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 0 ȼ ɜ ɞɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɧɚɩɪɹɠɟɧɢɹ 

 

      ɉɊɂɆȿɑȺɇɂȿ        

Эɬɚ ɭɫɬɚɧɨɜɤɚ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ, ɟɫɥɢ ɩɪɨɰɟɫɫ ɜɵɤɥɸɱɟɧɢɹ ɜɵɯɨɞɚ ɡɚɩɭɫɤɚɟɬɫɹ ɬɚɤɢɦ ɚɜɚɪɢɣɧɵɦ ɫɨɛɵɬɢɟɦ, ɤɚɤ 
ɪɚɡɦɵɤɚɧɢɟ ɰɟɩɢ ɛɥɨɤɢɪɨɜɤɢ ɢɥɢ ɫɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɟɜɚ. ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɧɟɦɟɞɥɟɧɧɨ ɨɛɧɭɥɹɟɬɫɹ 
ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɪɚɡɦɵɤɚɟɬɫɹ ɜɵɯɨɞɧɨɟ ɪɟɥɟ. 

5.6.6 Ɍɨɤɨɨɝɪɚɧɢɱɢɬɟɥɶɧɵɣ ɪɟɡɢɫɬɨɪ 

ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɢɦɟɟɬ ɜɧɭɬɪɟɧɧɢɣ ɬɨɤɨɨɝɪɚɧɢɱɢɬɟɥɶɧɵɣ ɪɟɡɢɫɬɨɪ 20 ɆɈɦ ɧɚ ɫɬɨɪɨɧɟ ɜɵɯɨɞɚ. 
ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɷɬɨɝɨ ɪɟɡɢɫɬɨɪɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ ɜɵɯɨɞɨɦ ɨɝɪɚɧɢɱɢɜɚɟɬ ɜɵɯɨɞɧɨɣ ɬɨɤ. ɇɚɩɪɢɦɟɪ, 
ɩɪɢ ɜɵɯɨɞɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 20 ȼ ɷɬɨɬ ɪɟɡɢɫɬɨɪ ɨɝɪɚɧɢɱɢɜɚɟɬ ɜɵɯɨɞɧɨɣ ɬɨɤ ɞɨ 5 ɦɤȺ. 

ȼɵ ɦɨɠɟɬɟ ɭɩɪɚɜɥɹɬɶ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ ɷɬɨɝɨ ɪɟɡɢɫɬɨɪɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɹ Resistive Limit State 
(ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.4.1). 

5.6.7 ɉɟɪɟɤɥɸɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɫɢɝɧɚɥɭ ɡɚɩɭɫɤɚ 

ȿɫɥɢ ɫɢɝɧɚɥ ɡɚɩɭɫɤɚ ɩɨɫɬɭɩɚɟɬ, ɤɨɝɞɚ ɢɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɜɵɜɨɞɢɬ ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɬɨ ɜɵ-
ɯɨɞ ɢɫɬɨɱɧɢɤɚ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ. Эɬɨ ɡɧɚɱɟɧɢɟ ɡɚɞɚɟɬɫɹ ɜ ɩɨɥɟ 
Triggered Voltage Source (ɫɦ. ɨɩɢɫɚɧɢɟ "ɋɭɛɩɚɧɟɥɶ Range Setup" ɧɚ ɫɬɪ. 95). 
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5.7 Ɏɭɧɤɰɢɹ ɛɥɨɤɢɪɨɜɤɢ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

Ɏɭɧɤɰɢɹ ɛɥɨɤɢɪɨɜɤɢ (Interlock) ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɪɚɠɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɷɥɟɤ-
ɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɩɪɢ ɩɪɢɤɨɫɧɨɜɟɧɢɢ ɤ ɜɵɯɨɞɧɨɦɭ ɝɧɟɡɞɭ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. Ʉɨɝɞɚ ɪɚɡɨɦɤɧɭɬ ɤɨɧ-
ɬɚɤɬɧɵɣ ɜɵɜɨɞ ɛɥɨɤɢɪɨɜɤɢ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɞɨ ± 21 ȼ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɟɜɵɲɚɸɳɟɝɨ ± 21 ȼ, ɩɪɢɫɨɟɞɢɧɢɬɟ ɤɨɧɬɚɤɬɧɵɣ ɜɵɜɨɞ 
ɛɥɨɤɢɪɨɜɤɢ ɤ ɰɟɩɢ ɛɥɨɤɢɪɨɜɤɢ ɤɨɧɬɚɤɬɢɪɭɸɳɟɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢɥɢ ɷɤɪɚɧɢɪɭɸɳɟɣ ɤɨɪɨɛɤɢ. ɐɟɩɶ 
ɛɥɨɤɢɪɨɜɤɢ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɨɞɢɧ ɫɜɟɬɨɞɢɨɞ ɢ ɞɜɚ ɦɟɯɚɧɢɱɟɫɤɢɯ (ɤɨɧɰɟɜɵɯ) ɜɵɤɥɸɱɚɬɟɥɹ, ɤɨɬɨɪɵɟ 
ɫɨɟɞɢɧɟɧɵ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɢ ɩɨɦɟɳɟɧɵ ɭ ɞɜɟɪɰɵ ɷɤɪɚɧɢɪɭɸɳɟɣ ɤɨɪɨɛɤɢ. Ɇɨɧɬɚɠ ɰɟɩɢ ɛɥɨɤɢɪɨɜɤɢ ɨɩɢ-
ɫɚɧ ɜ ɪɚɡɞɟɥɟ 2.5. 

Ɏɭɧɤɰɢɹ ɛɥɨɤɢɪɨɜɤɢ ɞɟɣɫɬɜɭɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

• Ʉɨɝɞɚ ɪɚɡɨɦɤɧɭɬ ɤɨɧɬɚɤɬɧɵɣ ɜɵɜɨɞ ɛɥɨɤɢɪɨɜɤɢ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɝɪɚɧɢɱɢɜɚ-
ɟɬɫɹ ɞɨ ± 21 ȼ. 

• Ʉɨɝɞɚ ɡɚɦɤɧɭɬ ɤɨɧɬɚɤɬɧɵɣ ɜɵɜɨɞ ɛɥɨɤɢɪɨɜɤɢ, ɢɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ ɦɨɠɟɬ ɜɵɜɨɞɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɜɵɯɨɞɧɨɟ ɡɧɚɱɟɧɢɟ. 

• Ʉɨɝɞɚ ɤɨɧɬɚɤɬ ɛɥɨɤɢɪɨɜɤɢ ɪɚɡɦɵɤɚɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɟɜɵɲɚɸɳɟɝɨ ± 21 ȼ, 
ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɨɛɧɭɥɹɟɬɫɹ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɪɚɡɦɵɤɚɟɬɫɹ ɜɵɯɨɞɧɨɟ ɪɟɥɟ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

Кɩɞɟɛ ɟɩɬɭɮɪɨɩ ɟɦɺ ɪɫɣɥɩɬɨɩɝɠɨɣɺ ɝɶɰɩɟɨɩɠ ɞɨɠɢɟɩ ɣɬɭɩɲɨɣɥɛ ɨɛɪɫɺɡɠɨɣɺ, ɫɛɢɩɧɥɨɣɭɠ ɥɩɨɭɛɥɭ ɜɦɩɥɣ-
ɫɩɝɥɣ, ɲɭɩɜɶ ɣɬɭɩɲɨɣɥ ɨɠ ɬɧɩɞ ɝɶɝɩɟɣɭɷ ɩɪɛɬɨɩɠ ɨɛɪɫɺɡɠɨɣɠ. 

5.8 ɂɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

ɉɪɢɛɨɪɵ ȼ2985Ⱥ ɢ ȼ2987Ⱥ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɪɟɧɢɹ ɜɧɟɲɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɜɥɚɠɧɨɫɬɢ. Ɋɟɡɭɥɶɬɚɬɵ ɷɬɢɯ ɢɡɦɟɪɟɧɢɣ ɢɧɞɢɰɢɪɭɸɬɫɹ ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter. 

5.8.1 ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɜɧɟɲɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɬɟɪɦɨɩɚɪɭ N1423A ɬɢɩɚ Ʉ. Эɬɚ ɬɟɪɦɨɩɚɪɚ 
ɩɪɢɥɚɝɚɟɬɫɹ ɤ ɩɪɢɛɨɪɚɦ ȼ2985Ⱥ ɢ ȼ2987Ⱥ. ɉɪɢɫɨɟɞɢɧɢɬɟ ɬɟɪɦɨɩɚɪɭ ɤ ɫɨɟɞɢɧɢɬɟɥɸ Temperature Type 
K ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɜɦɟɫɬɨ ɬɟɪɦɨɩɚɪɵ ɞɚɬɱɢɤ ɜɥɚɠ-
ɧɨɫɬɢ. 

Ɏɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɤɥɸɱɚɸɬ ɢ ɨɬɤɥɸɱɚɸɬ ɭɫɬɚɧɨɜɤɚɦɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɩɨɥɟ Tempera-
ture ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Display Preference, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬɫɹ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲ System Menu > Dis-
play > Pref. (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.11.1). 

        ɍɄȺɁȺɇɂȿ         

Ɉɛɹɡɚɬɟɥɶɧɨ ɡɚɢɡɨɥɢɪɭɣɬɟ ɬɟɪɦɨɩɚɪɭ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɲɢɛɨɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. ɇɟ ɨɫɬɚɜɥɹɣɬɟ 
ɟɟ ɨɝɨɥɟɧɧɨɣ. 

5.8.2 ɂɡɦɟɪɟɧɢɟ ɜɥɚɠɧɨɫɬɢ 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ E+E Elektronik EE07 
ɢɥɢ ɚɧɚɥɨɝɢɱɧɵɣ. ɉɪɢɫɨɟɞɢɧɢɬɟ ɞɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ ɤ ɫɨɟɞɢɧɢɬɟɥɸ Humidity ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɫ ɩɨɦɨ-
ɳɶɸ 5-ɤɨɧɬɚɤɬɧɨɣ ɝɨɥɨɜɤɢ ɫɨɟɞɢɧɢɬɟɥɹ, ɩɪɢɥɚɝɚɟɦɨɣ ɤ ɩɪɢɛɨɪɚɦ ȼ2985Ⱥ ɢ ȼ2987Ⱥ (ɫɦ. ɪɢɫ. 3-18 ɧɚ 
ɫɬɪ. 77).  

Ɏɭɧɤɰɢɸ ɢɡɦɟɪɟɧɢɹ ɜɥɚɠɧɨɫɬɢ ɩɨɞɤɥɸɱɚɸɬ ɢ ɨɬɤɥɸɱɚɸɬ ɭɫɬɚɧɨɜɤɚɦɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɩɨɥɟ Humidity ɜ 
ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Display Preference, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬɫɹ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲ System Menu > Display > 
Pref. (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.11.1). 
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5.9 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ 

ɉɪɢɛɨɪ B2980 ɨɛɟɫɩɟɱɢɜɚɟɬ ɮɭɧɤɰɢɸ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɵɯ ɪɟɡɭɥɶ-
ɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. Ɋɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɣ ɦɨɠɟɬ ɢɧɞɢɰɢɪɨɜɚɬɶɫɹ ɧɚ ɷɤɪɚɧɟ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɞɨ-
ɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɩɨɥɭɱɟɧɢɹ ɫɬɚɬɢɫɬɢɤɢ ɝɪɚɮɢɤɨɜ. 
ȼ ɩɨɞɪɚɡɞɟɥɟ 5.9.1 ɨɩɢɫɚɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ. 

ɑɬɨɛɵ ɡɚɞɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɋɩɪɚɜɨɱɧɢɤɭ ɩɨ ɤɨɦɚɧɞɚɦ SCPI (Keysight 
B2980 SCPI Command Reference). Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ɦɨɠɧɨ ɡɚɞɚɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨ-
ɦɚɧɞ :CALC:MATH. ȼ ɩɨɞɪɚɡɞɟɥɟ 5.9.2 ɨɩɢɫɚɧɵ ɪɟɫɭɪɫɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɹɯ. 
Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.5.1. ɑɬɨɛɵ ɜɵ-
ɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɣ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɚɦ 4.2.2 ɢ 4.7.1. 

5.9.1  ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ 

ȼ ɩɪɢɛɨɪɟ B2980 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɧɵ ɫɥɟɞɭɸɳɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ. Ɉɧɢ ɫɨɯɪɚɧɹɸɬɫɹ 
ɜ ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ ɩɪɢ ɜɵɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ. 

• Ɇɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɢ ɫɦɟɳɟɧɢɟ (MXPLUSB) 

• Ɉɛɪɚɬɧɨɟ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɢ ɫɦɟɳɟɧɢɟ (MRECPXPLUSB)  

• ȼɵɱɢɫɥɟɧɢɟ ɨɬɧɨɲɟɧɢɹ (RATIO) 

• ȼɵɱɢɫɥɟɧɢɟ ɩɪɨɰɟɧɬɧɨɝɨ ɡɧɚɱɟɧɢɹ (PERCENT) 

• ȼɵɱɢɫɥɟɧɢɟ ɨɬɤɥɨɧɟɧɢɹ (DEVIATION) 

• ȼɵɱɢɫɥɟɧɢɟ ɩɪɨɰɟɧɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɨɬɤɥɨɧɟɧɢɹ (PERDIV) 

• ȼɵɱɢɫɥɟɧɢɟ ɞɟɫɹɬɢɱɧɨɝɨ ɥɨɝɚɪɢɮɦɚ (LOG10) 

• ɉɨɥɢɧɨɦɢɧɚɥɶɧɨɟ ɜɵɱɢɫɥɟɧɢɟ (POLYNOMINAL) 

• ȼɵɱɢɫɥɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɥɨɹ (SRESISTIVITY) 

• ȼɵɱɢɫɥɟɧɢɟ ɨɛɴɟɦɧɨɝɨ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (VRESISTIVITY) 

• ȼɵɱɢɫɥɟɧɢɟ ɦɨɳɧɨɫɬɢ (POWER) 

• ȼɵɱɢɫɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫ ɤɨɦɩɟɧɫɚɰɢɟɣ ɫɦɟɳɟɧɢɹ (OFFCOMPOHM) 

• ȼɵɱɢɫɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɜɢɫɢɦɨɫɬɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɧɚɩɪɹɠɟɧɢɹ (VPLTCOEFF) 

• ȼɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɹ "ɚɥɶɮɚ" ɭ ɜɚɪɢɫɬɨɪɚ (VARALPHA) 

ȼ ɫɥɟɞɭɸɳɢɯ ɮɨɪɦɭɥɚɯ ɨɛɨɡɧɚɱɟɧɢɟ [c] ɭɤɚɡɵɜɚɟɬ ɤɚɧɚɥ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɢɡɦɟɪɟɧɢɣ. Ɉɞɧɚɤɨ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɛɨɪɵ ȼ2980 ɩɨɞɞɟɪɠɢɜɚɸɬ ɬɨɥɶɤɨ ɡɧɚɱɟɧɢɟ 1. ɇɚɩɪɢɦɟɪ, ɫɤɚɥɹɪɧɵɟ ɞɚɧɧɵɟ 
ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɨɛɨɡɧɚɱɚɸɬɫɹ ɤɚɤ CURR 1 ɢɥɢ CURR. 

ȼ ɫɥɟɞɭɸɳɢɯ ɮɨɪɦɭɥɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ, ɤɨɬɨɪɵɟ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɩɨɞɪɚɡɞɟɥɟ 5.9.2. 

MXPLUSB 

Ʉɨɪɪɟɤɬɢɪɭɟɬ ɦɚɫɲɬɚɛ ɢ ɫɦɟɳɟɧɢɟ ɞɥɹ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ ɮɨɪ-
ɦɭɥɵ: 

  

Ɂɞɟɫɶ Ɇ ɢ ȼ – ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ. 

MRECPXPLUSB 

Ʉɨɪɪɟɤɬɢɪɭɟɬ ɦɚɫɲɬɚɛ ɨɛɪɚɬɧɨɣ ɜɟɥɢɱɢɧɵ ɢ ɫɦɟɳɟɧɢɟ ɞɥɹ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢ-
ɟɦ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ: 

  

Ɂɞɟɫɶ Ɇ ɢ ȼ – ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ. 
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RATIO 

ȼɵɱɢɫɥɹɟɬ ɨɬɧɨɲɟɧɢɟ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ ɤ ɞɚɧɧɵɦ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɟɪɟ-
ɦɟɧɧɨɣ TARGET ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ: 

  

PERCENT 

ȼɵɱɢɫɥɹɟɬ ɩɪɨɰɟɧɬɧɨɟ ɡɧɚɱɟɧɢɟ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɚɧɧɵɯ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ TARGET ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ: 

  

DEVIATION 

ȼɵɱɢɫɥɹɟɬ ɨɬɤɥɨɧɟɧɢɟ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ ɨɬ ɞɚɧɧɵɯ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɟɪɟ-
ɦɟɧɧɨɣ TARGET ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ: 

  

PERDIV 

ȼɵɱɢɫɥɹɟɬ ɩɪɨɰɟɧɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɤɥɨɧɟɧɢɹ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ ɨɬ ɞɚɧɧɵɯ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ TARGET ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ: 

  

LOG10 

ȼɵɱɢɫɥɹɟɬ ɞɟɫɹɬɢɱɧɵɣ ɥɨɝɚɪɢɮɦ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ: 

  

POLYNOMINAL 

ȼɵɱɢɫɥɹɟɬ ɫɥɟɞɭɸɳɟɟ ɩɨɥɢɧɨɦɢɧɚɥɶɧɨɟ ɜɵɪɚɠɟɧɢɟ: 

  

Ɂɞɟɫɶ Ⱥ2, Ⱥ1 ɢ Ⱥ0 – ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ. 

SRESISTIVITY 

ȼɵɱɢɫɥɹɟɬ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɨɹ (Ɉɦ) ɩɨ ɞɚɧɧɵɦ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ: 

  

Ɂɞɟɫɶ EPER (ɦɦ) ɢ GLEN (ɦɦ) – ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ. 

VRESISTIVITY 

ȼɵɱɢɫɥɹɟɬ ɨɛɴɟɦɧɨɟ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ (Ɉɦ⋅ɫɦ) ɩɨ ɞɚɧɧɵɦ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ: 

  

Ɂɞɟɫɶ EAR (ɦɦ2
) ɢ STH (ɦɦ) – ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ. 

POWER 

ȼɵɱɢɫɥɹɟɬ ɦɨɳɧɨɫɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ: 

  

OFFCOMPOHM 

ȼɵɱɢɫɥɹɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫ ɤɨɦɩɟɧɫɚɰɢɟɣ ɫɦɟɳɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ: 
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ȼ ɷɬɨɦ ɜɵɪɚɠɟɧɢɢ:  

VOLT[c][0] ɢ CURR[c][0] – ɞɚɧɧɵɟ, ɢɡɦɟɪɟɧɧɵɟ ɩɪɢ ɧɟɤɨɬɨɪɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɹɯ;  
VOLT[c][1] ɢ CURR[c][1] – ɞɚɧɧɵɟ, ɢɡɦɟɪɟɧɧɵɟ ɩɪɢ ɞɪɭɝɢɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. 

VOLTCOEF 

ȼɵɱɢɫɥɹɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɢɦɨɫɬɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɵ: 

  

ȼ ɷɬɨɦ ɜɵɪɚɠɟɧɢɢ: 

RES[c][0] ɢ RES[c][1] – ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɬɨɱɤɟ, ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ; 

VOLT[c][0] ɢ VOLT[c][1] – ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɬɨɱɤɟ, ɫɨɨɬɜɟɬɫɬ-
ɜɟɧɧɨ. 

Эɬɨɬ ɤɨɷɮɮɢɰɢɟɧɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɭ ɪɟɡɢɫɬɨɪɨɜ (ɨɬɤɥɨɧɟ-
ɧɢɟ ɨɬ ɡɚɤɨɧɚ Ɉɦɚ). 

VARALPHA 

ȼɵɱɢɫɥɹɟɬ ɡɧɚɱɟɧɢɟ "ɚɥɶɮɚ" ɭ ɜɚɪɢɫɬɨɪɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

  

ȼ ɷɬɨɦ ɜɵɪɚɠɟɧɢɢ: 

CURR[c][0] ɢ VOLT[c][0] – ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ ɜ ɧɟɤɨɬɨɪɨɣ ɬɨɱɤɟ ɧɚ ɧɟɥɢɧɟɣɧɨɣ ɜɨɥɶɬ-ɚɦɩɟɪ-
ɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜɚɪɢɫɬɨɪɚ; 

CURR[c][1] ɢ VOLT[c][1] – ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ ɜ ɞɪɭɝɨɣ ɬɨɱɤɟ. 

5.9.2  Ɋɟɫɭɪɫɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɹɯ 

ȼ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɹɯ, ɡɚɞɚɜɚɟɦɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɪɟɫɭɪɫɵ: 

• Ɋɟɡɟɪɜɧɵɟ ɩɟɪɟɦɟɧɧɵɟ 

ɉɟɪɟɦɟɧɧɵɟ, ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 5-3, ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɵ ɞɥɹ ɫɱɢɬɵɜɚɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɞɚɧɧɵɯ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ. 

ɋɤɚɥɹɪɧɚɹ ɩɟɪɟɦɟɧɧɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɜ ɬɨɱɤɟ. 

ȼɟɤɬɨɪɧɚɹ ɩɟɪɟɦɟɧɧɚɹ (ɬɢɩɚ "ɦɚɫɫɢɜ") ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɪɚɡɜɟɪɬɤɨɣ. 

• Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɩɟɪɚɬɨɪɵ 

Ⱦɨɫɬɭɩɧɵ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɬɨɪɵ: 

∗ Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɟ ɨɩɟɪɚɬɨɪɵ: +, –, *, /, ^ (ɫɦ. ɬɚɛɥɢɰɭ 5-4) 

∗ Эɥɟɦɟɧɬɚɪɧɵɟ ɮɭɧɤɰɢɢ: ln, log, sin, cos, tan, exp 

Ɏɭɧɤɰɢɢ log (ɞɟɫɹɬɢɱɧɵɣ ɥɨɝɚɪɢɮɦ) ɢ ln (ɧɚɬɭɪɚɥɶɧɵɣ ɥɨɝɚɪɢɮɦ) ɜɵɩɨɥɧɹɸɬ ɨɩɟɪɚɰɢɸ ɩɨɫɥɟ ɜɵ-
ɱɢɫɥɟɧɢɹ ɚɛɫɨɥɸɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɉɨɷɬɨɦɭ ɟɫɥɢ ɡɚɞɚɧɨ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɨɧɢ ɧɟ ɜɵɡɵɜɚɸɬ 
ɨɲɢɛɤɭ, ɚ ɜɵɱɢɫɥɹɸɬ ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. ɇɚɩɪɢɦɟɪ, log(–10) ɜɵɱɢɫɥɹɟɬɫɹ ɤɚɤ log(10) = 1. 

• Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ 

ȼ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɹɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨ 32 ɩɟɪɟɦɟɧɧɵɯ. Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧ-
ɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.5.2. 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 5-5 ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ ɨɩɪɟɞɟɥɟɧɵ ɞɥɹ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɯ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ ɜ ɩɪɢɛɨɪɟ ȼ2980. ɉɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ ɧɟ 
ɫɬɢɪɚɸɬɫɹ ɢɡ ɩɚɦɹɬɢ ɩɪɢ ɜɵɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ. ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ (ɤɨɦɚɧɞɨɣ 
*RST ɢɥɢ device clear) ɞɥɹ ɜɫɟɯ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɡɧɚɱɟɧɢɟ 0. 
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Ɍɚɛɥɢɰɚ 5-3 Ɋɟɡɟɪɜɧɵɟ ɩɟɪɟɦɟɧɧɵɟ 

Ɋɟɡɟɪɜɧɵɟ ɩɟɪɟɦɟɧɧɵɟ 
1) Ɉɩɢɫɚɧɢɟ 

ɋɤɚɥɹɪɧɵɟ ȼɟɤɬɨɪɧɵɟ  

CURR[c] CURR[c][] Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ 

CHAR[c] CHAR[c][] Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

VOLT[c] VOLT[c][] Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

RES[c] RES[c][] Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

SOUR[c] SOUR[c][] Ⱦɚɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 
(ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

TIME[c] TIME[c][] Ⱦɚɧɧɵɟ ɜɪɟɦɟɧɢ (ɦɟɬɤɢ ɜɪɟɦɟɧɢ) 

TEMP[c] TEMP[c][] Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

HUM[c] HUM[c][] Ⱦɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɜɥɚɠɧɨɫɬɢ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

1) ɑɢɫɥɟɧɧɵɣ ɫɭɮɮɢɤɫ [c] ɫɥɭɠɢɬ ɞɥɹ ɭɤɚɡɚɧɢɹ ɧɨɦɟɪɚ ɤɚɧɚɥɚ. Ɉɞɧɚɤɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɛɨɪɵ ȼ2980 ɩɨɞɞɟɪɠɢɜɚɸɬ 
ɬɨɥɶɤɨ ɡɧɚɱɟɧɢɟ 1. ɇɚɩɪɢɦɟɪ, ɫɤɚɥɹɪɧɵɟ ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɨɛɨɡɧɚɱɚɸɬɫɹ ɤɚɤ CURR 1 ɢɥɢ CURR. 

 
Ɍɚɛɥɢɰɚ 5-4 Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɟ ɢ ɭɧɚɪɧɵɟ ɨɩɟɪɚɬɨɪɵ 

ɉɪɢɨɪɢɬɟɬ ɡɚɞɚɱɢ Ɉɩɟɪɚɬɨɪ Ɉɩɢɫɚɧɢɟ 

ȼɵɫɨɤɢɣ ( ) ɋɤɨɛɤɢ 

: + ɢ – ɍɧɚɪɧɵɣ ɨɩɟɪɚɬɨɪ "ɩɥɸɫ" ɢ ɭɧɚɪɧɵɣ ɨɩɟɪɚɬɨɪ "ɦɢɧɭɫ" 
: ^ Ɉɩɟɪɚɬɨɪ ɜɨɡɜɟɞɟɧɢɹ ɜ ɫɬɟɩɟɧɶ 
: * ɢ / Ɉɩɟɪɚɬɨɪ ɭɦɧɨɠɟɧɢɹ ɢ ɨɩɟɪɚɬɨɪ ɞɟɥɟɧɢɹ 

ɇɢɡɤɢɣ + ɢ – Ɉɩɟɪɚɬɨɪ ɫɥɨɠɟɧɢɹ ɢ ɨɩɟɪɚɬɨɪ ɜɵɱɢɬɚɧɢɹ 

 

Ɍɚɛɥɢɰɚ 5-5 ɉɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ 

ɂɦɹ Ɉɩɢɫɚɧɢɟ 

Ɇ Ɇɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ȼ ɋɦɟɳɟɧɢɟ 

Ⱥ0 Ɇɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɡɦɟɪɚ 0 

Ⱥ1 Ɇɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɡɦɟɪɚ 1 

Ⱥ2 Ɇɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɡɦɟɪɚ 2 

TARGET ɐɟɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɰɟɧɬɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɨɬɤɥɨɧɟɧɢɹ ɢɥɢ ɨɬɧɨɲɟɧɢɹ 

EPER ɉɟɪɢɦɟɬɪ ɷɥɟɤɬɪɨɞɚ 

GLEN Ɂɚɡɨɪ ɷɥɟɤɬɪɨɞɚ 

EAR ɉɥɨɳɚɞɶ ɷɥɟɤɬɪɨɞɚ 

STH Ɍɨɥɳɢɧɚ ɨɛɪɚɡɰɚ 
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5.10 Ⱦɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ 

Ɋɟɡɭɥɶɬɚɬɨɦ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɹɜɥɹɟɬɫɹ ɫɭɠɞɟɧɢɟ ɬɢɩɚ "ɝɨɞɟɧ/ɧɟɝɨɞɟɧ" (PASS/FAIL) ɩɨ ɪɟɡɭɥɶɬɚ-
ɬɚɦ ɢɡɦɟɪɟɧɢɣ ɢɥɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ. Ⱦɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ, ɟɫɥɢ 
ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ON ɮɭɧɤɰɢɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ. Ⱦɥɹ ɛɭɧɤɟɪɨɜ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɦɨɠɧɨ ɡɚɞɚɬɶ ɞɨ 12 ɬɟɫɬɨɜ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ. 

Ʉɨɦɩɥɟɤɫɧɵɣ ɞɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ ɩɨɞɞɟɪɠɢɜɚɟɬ ɞɜɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: 

• Ɋɟɠɢɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ (Grading) 

ɉɪɨɢɡɜɨɞɢɬ ɞɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ ɞɥɹ ɦɚɤɫɢɦɭɦ 12 ɬɟɫɬɨɜɵɯ ɩɪɟɞɟɥɨɜ (ɛɭɧɤɟɪɨɜ), ɩɨɤɚ ɧɟ ɛɭɞɟɬ 
ɨɛɧɚɪɭɠɟɧ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ ɢɫɯɨɞ. ɉɪɢɦɟɪ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 5-7. 

• Ɋɟɠɢɦ ɫɨɪɬɢɪɨɜɤɢ (Sorting) 

ɉɪɨɢɡɜɨɞɢɬ ɞɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ ɞɥɹ ɦɚɤɫɢɦɭɦ 12 ɬɟɫɬɨɜɵɯ ɩɪɟɞɟɥɨɜ (ɛɭɧɤɟɪɨɜ), ɩɨɤɚ ɧɟ ɛɭɞɟɬ 
ɨɛɧɚɪɭɠɟɧ ɛɥɚɝɨɩɪɢɹɬɧɵɣ ɢɫɯɨɞ. ɉɪɢɦɟɪ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 5-8. 

ɉɨɞɞɟɪɠɢɜɚɸɬɫɹ ɬɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɱɟɪɟɡ 
ɫɨɟɞɢɧɢɬɟɥɶ Digital I/O ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢɫɩɵɬɵɜɚɟɦɵɯ ɭɫɬɪɨɣɫɬɜ ɫ ɩɨɦɨɳɶɸ ɦɚɧɢɩɭ-
ɥɹɬɨɪɚ (ɫɨɪɬɢɪɨɜɳɢɤɚ) ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

• ɉɪɢɟɦ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ SOT (ɧɚɱɚɥɨ ɢɫɩɵɬɚɧɢɹ) 

• ɉɟɪɟɞɚɱɚ ɫɬɪɨɛ-ɢɦɩɭɥɶɫɚ ȿɈɌ (ɤɨɧɟɰ ɢɫɩɵɬɚɧɢɹ) 

• ɉɟɪɟɞɚɱɚ ɫɢɝɧɚɥɚ BUSY (ɡɚɧɹɬɨ) 

• ɉɟɪɟɞɚɱɚ ɛɢɬɨɜɨɣ ɤɨɦɛɢɧɚɰɢɢ (bit pattern) ɞɥɹ ɢɧɞɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɚ ɫɭɠɞɟɧɢɹ PASS/FAIL. 

ɇɚ ɪɢɫ. 5-7 ɢ 5-8 ɫɬɪɨɛ-ɢɦɩɭɥɶɫ SOT (ɧɚɱɚɥɨ ɢɫɩɵɬɚɧɢɹ) ɩɟɪɟɞɚɟɬɫɹ ɫɨɪɬɢɪɨɜɳɢɤɨɦ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ ɩɪɢɛɨɪɭ ȼ2980 ɱɟɪɟɡ ɫɨɟɞɢɧɢɬɟɥɶ Digital I/O. 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.5.3. 

ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ ɩɚɪɚɦɟɬɪɵ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɬɟɫɬɨɜ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡ-
ɞɟɥɭ 4.5.4. 

Ɋɟɡɭɥɶɬɚɬ ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ (PASS ɢɥɢ FAIL) ɨɬɨɛɪɚɠɚɟɬɫɹ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ 
ɞɚɧɧɵɦɢ ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter. ɑɬɨɛɵ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ ɠɭɪɧɚɥ ɪɟɝɢɫɬɪɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɞɨ-
ɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ, ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.7.2. 

      ɉɊɂɆȿɑȺɇɂȿ       Ⱦɨɩɭɫɤɨɜɵɣ ɤɨɧɬɪɨɥɶ ɞɥɹ ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 

ȿɫɥɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ ɫɨɞɟɪɠɢɬ ɜɟɤɬɨɪɧɭɸ ɨɩɟɪɚɰɢɸ, ɬɨ ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ ɫɛɨɪɚ ɞɚɧɧɵɯ 
ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɵɦ ɢɥɢ ɛɨɥɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɨɦɟɪɚ ɜɟɤɬɨɪɚ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 143 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

 

 
 
 Ɋɢɫ. 5-7 ɉɪɢɦɟɪ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ɨɩɟɪɚɰɢɣ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɜ ɪɟɠɢɦɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

Ɋɟɠɢɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɉɪɢɦɟɪ ɢɧɞɢɤɚɰɢɢ ɫɨɫɬɨɹɧɢɹ PASS, ɤɨɝɞɚ  
ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ON ɮɭɧɤɰɢɹ Zoom. 
Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 144 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

 

  
 
 Ɋɢɫ. 5-8 ɉɪɢɦɟɪ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ɨɩɟɪɚɰɢɣ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɜ ɪɟɠɢɦɟ ɫɨɪɬɢɪɨɜɤɢ 

Ɋɟɠɢɦ ɫɨɪɬɢɪɨɜɤɢ 

 
ɉɪɢɦɟɪ ɢɧɞɢɤɚɰɢɢ ɫɨɫɬɨɹɧɢɹ PASS, ɤɨɝɞɚ  
ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ON ɮɭɧɤɰɢɹ Zoom. 
Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 145 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

5.11 Ȼɭɮɟɪ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ 

Ȼɭɮɟɪ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ ɫɨɛɢɪɚɟɬ ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɞɨ ɦɨɦɟɧɬɚ ɨɛɧɚɪɭɠɟɧɢɹ ɡɚɩɨɥɧɟɧɢɹ ɛɭɮɟɪɚ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɞɚɧɧɵɯ ɫɨɫɬɚɜɥɹɟɬ 100000 ɛɥɨɤɨɜ. ɉɨɬɨɤ ɞɚɧɧɵɯ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 5-9. Ɉɞɢɧ 
ɛɥɨɤ ɞɚɧɧɵɯ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɞɚɧɧɵɟ, ɧɚɩɪɢɦɟɪ, ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ, ɞɚɧɧɵɟ 
ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ, ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ, ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɞɚɧɧɵɟ ɜɵɯɨ-
ɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ, ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɱɢɫɥɟɧɢɣ, ɞɚɧɧɵɟ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ, ɞɚɧɧɵɟ 
ɜɪɟɦɟɧɢ, ɞɚɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɧɧɵɟ ɜɥɚɠɧɨɫɬɢ ɢ ɞɚɧɧɵɟ ɫɨɫɬɨɹɧɢɹ. Ⱦɚɧɧɵɟ ɜɵɛɢɪɚɸɬ ɫ ɩɨɦɨɳɶɸ 
ɤɥɚɜɢɲ Format ɜ ɝɪɭɩɩɟ ɤɥɚɜɢɲ I/O (ɫɦ. ɪɚɡɞɟɥ 4.10). 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɛɭɮɟɪɚ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.5.5. 

ɉɟɪɟɦɟɧɧɵɟ ɧɚ ɪɢɫ. 5-9 ɭɤɚɡɵɜɚɸɬ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ. 

• VOLT – ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

• CURR – ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ 

• CHAR – ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

• RES – ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

• TIME – ɞɚɧɧɵɟ ɜɪɟɦɟɧɢ (ɦɟɬɤɢ ɜɪɟɦɟɧɢ ɦɨɦɟɧɬɚ ɡɚɩɭɫɤɚ ɧɚɱɚɥɚ ɢɡɦɟɪɟɧɢɣ) 

• STAT – ɞɚɧɧɵɟ ɫɨɫɬɨɹɧɢɹ 

• SOUR – ɞɚɧɧɵɟ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

• CALC – ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ ɢɥɢ ɞɚɧɧɵɟ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 
(= ɩɟɪɜɢɱɧɵɟ ɞɚɧɧɵɟ – ɞɚɧɧɵɟ ɫɦɟɳɟɧɢɹ) 

• ɌȿɆɊ – ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

• HUM – ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɜɥɚɠɧɨɫɬɢ (ȼ2985Ⱥ ɢ ȼ2987Ⱥ) 

ȿɫɥɢ ɞɚɧɧɵɟ ɯɪɚɧɹɬɫɹ ɜ ɛɭɮɟɪɟ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ, ɬɨ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ. Ɇɨ-
ɝɭɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ: 

• MEAN – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 

• SDEV – ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 

• MIN – ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

• ɆȺɏ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

• PKPK – ɦɟɠɞɭɩɢɤɨɜɨɟ ɡɧɚɱɟɧɢɟ 

• BIN – ɤɨɥɢɱɟɫɬɜɨ ɛɭɧɤɟɪɨɜ 
ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɊɄɊɄ ɢ BIN) ɞɥɹ ɞɚɧɧɵɯ CURR, CHAR, VOLT, ɢɥɢ RES ɦɨɝɭɬ 
ɨɬɨɛɪɚɠɚɬɶɫɹ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ Trace Statistical Result (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.7.3). 

ɉɨɥɶɡɭɣɬɟɫɶ ɜɧɟɲɧɢɦ ɤɨɦɩɶɸɬɟɪɨɦ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɧɚ ɷɤ-
ɪɚɧɟ ɩɪɢɛɨɪɚ B2980. Эɬɢ ɞɚɧɧɵɟ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɧɚ USB-ɧɚɤɨɩɢɬɟɥɶ, ɩɨɞɤɥɸɱɟɧɧɵɣ ɤ ɫɨɟɞɢɧɢɬɟɥɸ 
USB-A ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɢɥɢ ɫɱɢɬɵɜɚɬɶ ɤɨɦɚɧɞɚɦɢ SCPI. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɉɪɟɠɞɟ ɱɟɦ ɜɵɤɥɸɱɚɬɶ ɩɪɢɛɨɪ B2961A/B2962A, ɧɟ ɡɚɛɭɞɶɬɟ ɫɨɯɪɚɧɢɬɶ ɢɥɢ ɫɱɢɬɚɬɶ ɞɚɧɧɵɟ. Ȼɭɮɟɪ ɞɚɧɧɵɯ ɝɪɚ-
ɮɢɤɨɜ ɨɱɢɳɚɟɬɫɹ ɩɪɢ ɜɵɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ. 
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 Ɋɢɫ. 5-9 ɉɨɬɨɤ ɞɚɧɧɵɯ ɜ ɛɭɮɟɪɟ ɞɚɧɧɵɯ ɝɪɚɮɢɤɨɜ 
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5.12 ɉɪɨɝɪɚɦɦɧɚɹ ɩɚɦɹɬɶ 

ɉɪɨɝɪɚɦɦɧɚɹ ɩɚɦɹɬɶ ɜɪɟɦɟɧɧɨ ɯɪɚɧɢɬ ɤɨɦɚɧɞɧɵɟ ɫɬɪɨɤɢ. Ɂɚɧɟɫɟɧɧɭɸ ɜ ɩɚɦɹɬɶ ɩɪɨɝɪɚɦɦɭ ɦɨɠɧɨ 
ɜɵɩɨɥɧɹɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɥɚɜɢɲ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ 
B2980 (ɫɦ. ɪɚɡɞɟɥ 4.9 ɢ ɨɩɢɫɚɧɢɟ ɤɥɚɜɢɲɢ Start-up ɧɚ ɫɬɪ. 126). ȼ ɬɚɛɥɢɰɟ 5-6 ɩɟɪɟɱɢɫɥɟɧɵ ɤɥɚɜɢɲɢ, 
ɤɨɬɨɪɵɦɢ ɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ ɩɚɦɹɬɶɸ, ɚ ɬɚɤɠɟ ɭɤɚɡɚɧɵ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ 
ɩɪɢ ɧɚɠɚɬɢɢ ɷɬɢɯ ɤɥɚɜɢɲ. 

ɉɪɨɝɪɚɦɦɧɚɹ ɩɚɦɹɬɶ ɩɨɡɜɨɥɹɟɬ ɢɡɛɟɠɚɬɶ ɬɚɤɢɯ ɩɪɨɰɟɞɭɪ ɜ ɜɵɩɨɥɧɟɧɢɢ ɩɪɨɝɪɚɦɦɵ, ɤɚɤ ɩɟɪɟɞɚɱɚ ɤɨ-
ɦɚɧɞ, ɩɪɨɜɟɪɤɚ ɫɢɧɬɚɤɫɢɫɚ ɤɨɦɚɧɞ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɤɨɦɚɧɞ ɜɨ ɜɧɭɬɪɟɧɧɢɟ ɤɨɞɵ. ɉɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɣ ɩɚɦɹɬɢ ɩɨɡɜɨɥɹɟɬ ɭɫɤɨɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɝɪɚɦɦ. Ɂɚɝɪɭɡɤɚ ɢɧɬɟɪɮɟɣɫɚ ɢ ɤɨɦɩɶ-
ɸɬɟɪɚ ɫɜɨɞɢɬɫɹ ɤ ɦɢɧɢɦɭɦɭ, ɟɫɥɢ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɩɚɦɹɬɢ ɯɪɚɧɹɬɫɹ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɤɨɦɚɧɞɧɵɟ 
ɫɬɪɨɤɢ. 

ɉɪɨɝɪɚɦɦɧɭɸ ɩɚɦɹɬɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɚɧɞ SCPI, ɤɨɝɞɚ ɩɪɢɛɨɪ B2980 ɧɚɯɨ-
ɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ɋɦ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɤɨɦɚɧɞɚɦ SCPI (Keysight B2980 SCPI 
Command Reference). 

• Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɝɪɚɦɦ, ɯɪɚɧɹɳɢɯɫɹ ɜ ɩɚɦɹɬɢ: 100 

• Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɝɪɚɦɦ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ: 1 

• Ɉɛɳɢɣ ɪɚɡɦɟɪ ɩɚɦɹɬɢ: 100 ɤɛɚɣɬ 
• Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɫɬɪɨɤɢ: 256 ɛɚɣɬ 
• Ɇɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɢɦɜɨɥɨɜ ɜ ɢɦɟɧɢ ɩɪɨɝɪɚɦɦɵ: 32 ɫ ɛɭɤɜɚɦɢ, ɰɢɮɪɚɦɢ, ɞɟɮɢɫɚɦɢ ɢ ɫɢɦ-
ɜɨɥɚɦɢ ɩɨɞɱɟɪɤɢɜɚɧɢɹ (_). 

Ɍɚɛɥɢɰɚ 5-6 Ʉɥɚɜɢɲɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɨɣ (ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɥɚɜɢɲɢ) ɢ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ 

Ɍɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ Ʉɥɚɜɢɲɚ  
ɭɩɪɚɜɥɟɧɢɹ Ɋɚɛɨɬɚɟɬ ɉɪɢɨɫɬɚɧɨɜɥɟɧɨ Ɉɫɬɚɧɨɜɥɟɧɨ 

Run Ɉɲɢɛɤɚ ɤ ɫɨɫɬɨɹɧɢɸ "Ɋɚɛɨɬɚɟɬ" ɤ ɫɨɫɬɨɹɧɢɸ "Ɋɚɛɨɬɚɟɬ" 
Pause ɤ ɫɨɫɬɨɹɧɢɸ  

"ɉɪɢɨɫɬɚɧɨɜɥɟɧɨ" 
ɉɪɢɨɫɬɚɧɨɜɥɟɧɨ Ɉɫɬɚɧɨɜɥɟɧɨ 

Step Ɉɲɢɛɤɚ ɤ ɫɨɫɬɨɹɧɢɸ "Ɋɚɛɨɬɚɟɬ"  
ɤ ɫɨɫɬɨɹɧɢɸ  

"ɉɪɢɨɫɬɚɧɨɜɥɟɧɨ" 

ɤ ɫɨɫɬɨɹɧɢɸ "Ɋɚɛɨɬɚɟɬ" 
ɤ ɫɨɫɬɨɹɧɢɸ  

"ɉɪɢɨɫɬɚɧɨɜɥɟɧɨ" 

Stop ɤ ɫɨɫɬɨɹɧɢɸ "Ɉɫɬɚɧɨɜɥɟɧɨ" ɤ ɫɨɫɬɨɹɧɢɸ "Ɉɫɬɚɧɨɜɥɟɧɨ" Ɉɫɬɚɧɨɜɥɟɧɨ 

Continue Ɉɲɢɛɤɚ ɤ ɫɨɫɬɨɹɧɢɸ "Ɋɚɛɨɬɚɟɬ" Ɉɲɢɛɤɚ 
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5.13 ɋɢɫɬɟɦɚ ɡɚɩɭɫɤɚ 

ɉɪɢɛɨɪ B2980 ɩɨɞɞɟɪɠɢɜɚɟɬ ɦɨɞɟɥɶ ARM-TRIGger, ɨɩɢɫɚɧɧɭɸ ɜ ɋɩɪɚɜɨɱɧɢɤɟ ɩɨ ɤɨɦɚɧɞɚɦ 1999 
SCPI Command Reference. ɇɢɠɟ ɨɩɢɫɚɧɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɷɬɨɣ ɦɨɞɟɥɢ (ɫɦ. ɬɚɤɠɟ ɪɢɫ. 5-10). 

ɋɢɫɬɟɦɭ ɡɚɩɭɫɤɚ ɦɨɠɧɨ ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɬɶ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ Single ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 

Ɂɚ ɨɩɢɫɚɧɢɟɦ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤɚ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ "ɋɭɛɩɚɧɟɥɶ Trigger Setup" ɧɚ 
ɫɬɪ. 98 ɢ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.6.1. 

1) ɉɟɪɟɯɨɞɢɬ ɧɚ ɭɪɨɜɟɧɶ ɚɤɬɢɜɢɡɚɰɢɢ (ARM), ɟɫɥɢ ɛɵɥɚ ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɧɚ ɫɢɫɬɟɦɚ ɡɚɩɭɫɤɚ. 

2) Ɉɠɢɞɚɟɬ ɫɨɛɵɬɢɹ ARM, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɝɧɚɥ ɨɬ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ ARM. 

3) ɉɟɪɟɯɨɞɢɬ ɧɚ ɭɪɨɜɟɧɶ TRIGGER, ɟɫɥɢ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɫɨɛɵɬɢɟ ARM ɢ ɢɫɬɟɤɥɨ ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ 
ARM. 

4) Ɉɠɢɞɚɟɬ ɫɨɛɵɬɢɹ TRIGGER, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɝɧɚɥ ɨɬ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ TRIGGER. 

5) ȼɵɩɨɥɧɹɟɬ ɞɟɣɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɟɫɥɢ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɫɨɛɵɬɢɟ TRIGGER ɢ ɢɫɬɟɤɥɨ ɜɪɟɦɹ ɡɚ-
ɞɟɪɠɤɢ TRIGGER. 

6) ɉɨɜɬɨɪɹɟɬ ɨɩɟɪɚɰɢɢ ɩɨ ɩɭɧɤɬɚɦ 4 ɢ 5, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚ-
ɩɭɫɤɚ (Trigger Count), ɡɚɬɟɦ ɩɟɪɟɯɨɞɢɬ ɧɚ ɭɪɨɜɟɧɶ ARM. 

7) ɉɨɜɬɨɪɹɟɬ ɨɩɟɪɚɰɢɢ ɩɨ ɩɭɧɤɬɚɦ 2 ÷ 6, ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɨ ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɚɤ-
ɬɢɜɢɡɚɰɢɢ (ARM Count), ɡɚɬɟɦ ɩɟɪɟɯɨɞɢɬ ɧɚ ɭɪɨɜɟɧɶ ɨɠɢɞɚɧɢɹ (Idle). 

Эɬɚ ɦɨɞɟɥɶ ɡɚɩɭɫɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦ ɨɛɪɚɡɨɦ ɤ ɞɜɭɦ ɞɟɣɫɬɜɢɹɦ ɭɫɬɪɨɣɫɬɜ: Transient (ɜɵɯɨɞ 
ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ) ɢ Acquire (ɢɡɦɟɪɟɧɢɟ). Ⱦɜɚ ɞɟɣɫɬɜɢɹ ɦɨɝɭɬ ɧɚɱɢ-
ɧɚɬɶɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɥɢ ɪɚɡɞɟɥɶɧɨ. 

      ɉɊɂɆȿɑȺɇɂȿ       Ʉɥɚɜɢɲɚ Run/Stop 

Ʉɥɚɜɢɲɚ Run/Stop ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɚ ɧɚ AUTO ɢɥɢ ɧɚ OFF. 

ȼ ɫɨɫɬɨɹɧɢɢ AUTO ɩɪɢɛɨɪ ɩɨɜɬɨɪɹɟɬ ɢɡɦɟɪɟɧɢɟ (ɞɟɣɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜɚ Acquire) ɩɪɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɧɧɵɯ 
ɭɫɥɨɜɢɹɯ ɡɚɩɭɫɤɚ. Ⱦɟɣɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜɚ Transient (ɩɟɪɟɤɥɸɱɟɧɢɟ) ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

ȼ ɨɬɧɨɲɟɧɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɡɚɩɭɫɤɚ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɩɢɫɚɧɢɸ ɤɥɚɜɢɲɢ Run/Stop ɜ ɪɚɡɞɟɥɟ 
4.1. 

5.13.1  ɂɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ 

ɉɪɢɛɨɪ B2980 ɩɨɞɞɟɪɠɢɜɚɟɬ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɢɫɬɨɱɧɢɤɢ ɡɚɩɭɫɤɚ. ɂɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ ɞɨɥɠɟɧ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɫɨɛɵɬɢɟ ARM ɢ ɫɨɛɵɬɢɟ TRIGGER ɢɧɞɢɜɢɞɭɚɥɶɧɨ. 

 AUTO (ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɧɭɬɪɟɧɧɢɣ ɡɚɩɭɫɤ, AINT) – ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬɫɹ 
ɩɪɢɛɨɪɨɦ ɫ ɩɨɦɨɳɶɸ ɜɧɭɬɪɟɧɧɟɝɨ ɚɥɝɨɪɢɬɦɚ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɣ ɚɞɚɩɬɚɰɢɢ ɤ ɞɚɧɧɨɦɭ ɪɟɠɢɦɭ ɪɚɛɨ-
ɬɵ. 

 BUS – ɤɨɦɚɧɞɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɧɚɩɪɢɦɟɪ, GET, TRIGger ɢɥɢ *TRG. 

 TIMER (ɬɚɣɦɟɪ, TIMer) – ɫɢɝɧɚɥ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ, ɩɟɪɢɨɞ ɤɨɬɨɪɨ-
ɝɨ ɡɚɞɚɟɬɫɹ ɩɨɥɟɦ Period. 

 INT1 ɢɥɢ INT2 (ɜɧɭɬɪɟɧɧɢɣ) – ɫɢɝɧɚɥ ɨɬ ɜɧɭɬɪɟɧɧɟɣ ɲɢɧɵ 1 ɢɥɢ 2. 

 EXT1, EXT2, EXT3, EXT4, EXT5, EXT6 ɢɥɢ EXT7 (ɜɧɟɲɧɢɣ) – ɫɢɝɧɚɥ ɫ ɤɨɧɬɚɤɬɧɨɝɨ ɜɵɜɨɞɚ n ɫɨɟɞɢ-
ɧɢɬɟɥɹ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ Digital I/O ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ (ɡɞɟɫɶ n = 1 ÷ 7). 

  LAN – ɡɚɩɭɫɤ LXI 

• TIN – ɫɢɝɧɚɥ ɫ ɫɨɟɞɢɧɢɬɟɥɹ Trigger Input 
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 Ɋɢɫ. 5-10 ɋɢɫɬɟɦɚ ɡɚɩɭɫɤɚ ɩɪɢɛɨɪɚ B2980 

ɍɪɨɜɟɧɶ ɡɚɩɭɫɤɚ 

ɍɪɨɜɟɧɶ ɚɤɬɢɜɢɡɚɰɢɢ 

Ⱦɟɣɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜɚ 

ɋɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ 



Ⱦɦɛɝɛ 5: Ɋɩɟɫɩɜɨɩɠ ɩɪɣɬɛɨɣɠ ɯɮɨɥɱɣɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 150 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

5.13.2  Ⱦɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜ 

ɉɪɢɛɨɪ B2980 ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜ (ɫɦ. ɪɢɫ. 5-11). 

 Ⱦɟɣɫɬɜɢɟ ɩɟɪɟɤɥɸɱɟɧɢɹ (transient) – ɜɵɯɨɞ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɭ ɩɪɢɛɨɪɨɜ ȼ2985Ⱥ ɢ ȼ2987Ⱥ 

Ʉɚɧɚɥ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɧɚɱɢɧɚɟɬ ɜɵɜɨɞ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɨɞɚɱɢ ɨɞɧɨɝɨ ɜɵɯɨɞɧɨɝɨ ɡɧɚɱɟɧɢɹ, 
ɟɫɥɢ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɫɨɛɵɬɢɟ TRIGGER ɢ ɢɫɬɟɤɥɨ ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ ɢɫɬɨɱɧɢɤɚ. 

 Ⱦɟɣɫɬɜɢɟ ɫɛɨɪɚ ɞɚɧɧɵɯ (acquire) – ɢɡɦɟɪɟɧɢɟ 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɧɚɥ ɧɚɱɢɧɚɟɬ ɢɡɦɟɪɟɧɢɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧ-
ɧɵɯ, ɟɫɥɢ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɫɨɛɵɬɢɟ TRIGGER ɢ ɢɫɬɟɤɥɨ ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ ɢɡɦɟɪɟɧɢɣ. 

 

  
 Ɂɚɩɭɫɤ Ɂɚɩɭɫɤ 
 

Ⱦɟɣɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜɚ ACQuire 
– ɞɥɹ ɢɡɦɟɪɟɧɢɹ – 
 

 

  
 Ɂɚɩɭɫɤ Ɂɚɩɭɫɤ 
 
 Ɋɢɫ. 5-11 Ⱦɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜ: ɩɟɪɟɤɥɸɱɟɧɢɟ (transient) ɢ ɫɛɨɪ ɞɚɧɧɵɯ (acquire) 

5.13.3  ȼɵɜɨɞ ɫɢɝɧɚɥɨɜ ɡɚɩɭɫɤɚ 

ɉɪɢɛɨɪ B2980 ɦɨɠɟɬ ɜɵɜɨɞɢɬɶ ɫɢɝɧɚɥ ɡɚɩɭɫɤɚ ɩɪɢ ɯɪɨɧɢɪɨɜɚɧɢɢ ɜɵɯɨɞɚ ɡɚɩɭɫɤɚ (Trigger output), ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 5-10. Ⱦɥɹ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ ɢɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 

• ȼɧɭɬɪɟɧɧɹɹ ɲɢɧɚ (INT1, INT2) 

• ɉɨɪɬ LAN 

• Ʉɨɧɬɚɤɬɧɵɣ ɜɵɜɨɞ ɫɨɟɞɢɧɢɬɟɥɹ Digital I/O – EXT1, EXT2, EXT3, EXT4, EXT5, EXT6, EXT7 

• ɋɨɟɞɢɧɢɬɟɥɶ Trigger Output (TOUT). 

ȼɵɜɨɞ ɫɢɝɧɚɥɨɜ ɡɚɩɭɫɤɚ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫ ɩɨɦɨɳɶɸ ɞɢɚɥɨɝɨɜɨɝɨ ɨɤɧɚ Trigger Configuration (ɫɦ. 
ɩɨɞɪɚɡɞɟɥ 4.6.1). ȼ ɬɚɛɥɢɰɟ 5-7 ɩɨɤɚɡɚɧɨ ɯɪɨɧɢɪɨɜɚɧɢɟ ɜɵɜɨɞɚ ɫɢɝɧɚɥɨɜ ɡɚɩɭɫɤɚ ɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ. 
 

Ɂɧɚɱɟɧɢɟ ɫɬɭɩɟɧɢ 

Ɂɧɚɱɟɧɢɟ  
ɫɬɭɩɟɧɢ 

 

Ⱦɟɣɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜɚ TRANsient 
– ɞɥɹ ɜɵɜɨɞɚ ɧɚɩɪɹɠɟɧɢɹ – 

Ɂɚɞɟɪɠɤɚ ɢɫɬɨɱɧɢɤɚ Ɂɚɞɟɪɠɤɚ ɢɫɬɨɱɧɢɤɚ  

ɂɡɦɟɪɟɧɢɟ ɂɡɦɟɪɟɧɢɟ 
Ɂɚɞɟɪɠɤɚ 
ɢɡɦɟɪɟɧɢɹ 

 

Ɂɚɞɟɪɠɤɚ 
ɢɡɦɟɪɟɧɢɹ 
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Ɍɚɛɥɢɰɚ 5-7 ɏɪɨɧɢɪɨɜɚɧɢɟ ɜɵɜɨɞɚ ɫɢɝɧɚɥɨɜ ɡɚɩɭɫɤɚ ɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 

 

ɏɪɨɧɢɪɨɜɚɧɢɟ ɜɵɜɨɞɚ ɫɢɝɧɚɥɨɜ ɡɚɩɭɫɤɚ 

 

Layer 
(ɭɪɨɜɟɧɶ) 

 

Action 
(ɞɟɣɫɬɜɢɟ)  

Trigger  
Output 
(ɜɵɯɨɞ  
ɡɚɩɭɫɤɚ) 

Output  
Trigger 
Timing 

ɇɚɱɚɥɨ ɰɢɤɥɚ ɚɤɬɢɜɢɡɚɰɢɢ ARM ON BEFORE 

Ɂɚɜɟɪɲɟɧɢɟ ɰɢɤɥɚ ɚɤɬɢɜɢɡɚɰɢɢ ARM ON AFTER 

ɇɚɱɚɥɨ ɰɢɤɥɚ ɡɚɩɭɫɤɚ TRIGGER ON BEFORE 

Ɂɚɜɟɪɲɟɧɢɟ ɰɢɤɥɚ ɡɚɩɭɫɤɚ TRIGGER

TRANS. ɞɥɹ  
ɞɟɣɫɬɜɢɹ  

ɩɟɪɟɤɥɸɱɟɧɢɹ ɢɥɢ 
ACQ. ɞɥɹ ɞɟɣɫɬɜɢɹ 
ɫɛɨɪɚ ɞɚɧɧɵɯ ON AFTER 

ɇɚɱɚɥɨ ɞɟɣɫɬɜɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ (Transient) ACTION TRANS. ON BEFORE 

Ɂɚɜɟɪɲɟɧɢɟ ɞɟɣɫɬɜɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ  ACTION TRANS. ON AFTER 

ɇɚɱɚɥɨ ɞɟɣɫɬɜɢɹ ɫɛɨɪɚ ɞɚɧɧɵɯ (Acquire) ACTION ACQ. ON BEFORE 

Ɂɚɜɟɪɲɟɧɢɟ ɞɟɣɫɬɜɢɹ ɫɛɨɪɚ ɞɚɧɧɵɯ  ACTION ACQ. ON AFTER 

 
Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɧɬɚɤɬɧɨɝɨ ɜɵɜɨɞɚ ɫɨɟɞɢɧɢɬɟɥɹ Digital I/O ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɮɭɧɤɰɢɸ ɤɨɧ-
ɬɚɤɬɧɨɝɨ ɜɵɜɨɞɚ, ɩɨɥɹɪɧɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ, ɬɢɩ ɡɚɩɭɫɤɚ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ ɢ ɩɚ-
ɪɚɦɟɬɪ Output Trigger Timing. Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 2.8 ɢ ɤ ɩɨɞɪɚɡɞɟɥɭ 4.10.6. 

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɟɞɢɧɢɬɟɥɹ Trigger Out ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɨɥɹɪɧɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 
ɡɚɩɭɫɤɚ, ɬɢɩ ɡɚɩɭɫɤɚ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ ɢ ɬ.ɩ. (ɫɦ. ɩɨɞɪɚɡɞɟɥ 4.10.8). 

5.14 Ɏɭɧɤɰɢɹ Save/Recall 

Эɬɚ ɮɭɧɤɰɢɹ ɫɥɭɠɢɬ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɨɜɚ ɢɡ ɩɚɦɹɬɢ  ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚ-
ɦɟɬɪɨɜ ɩɪɢɛɨɪɚ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɹɬɶ ɨɛɥɚɫɬɟɣ ɯɪɚɧɟɧɢɹ ɜɨ ɜɫɬɪɨɟɧɧɨɣ ɷɧɟɪɝɨ-
ɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ (NVRAM). 

ɉɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ Save ɢɥɢ Recall ɨɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ ɫɨɨɛɳɟɧɢɹ ɢ ɩɨɹɜɥɹɸɬɫɹ ɩɹɬɶ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɵɯ ɤɥɚɜɢɲ ɞɥɹ ɜɵɛɨɪɚ ɨɛɥɚɫɬɢ ɩɚɦɹɬɢ. Ɍɨɝɞɚ ɧɚɠɚɬɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɢ ɩɪɢɜɨɞɢɬ ɤ ɡɚɧɟɫɟ-
ɧɢɸ ɜ ɩɚɦɹɬɶ ɢɥɢ ɤ ɜɵɡɨɜɭ ɢɡ ɩɚɦɹɬɢ ɢɧɮɨɪɦɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɚ. 

Ʉɥɚɜɢɲɚ ɞɥɹ ɧɟɢɫɩɨɥɶɡɭɟɦɨɣ ɨɛɥɚɫɬɢ ɩɚɦɹɬɢ ɢɦɟɟɬ ɨɛɨɡɧɚɱɟɧɢɟ #n <Empty>. Ʉɥɚɜɢɲɚ ɞɥɹ ɢɫɩɨɥɶ-
ɡɭɟɦɨɣ ɨɛɥɚɫɬɢ ɩɚɦɹɬɢ ɢɦɟɟɬ ɨɛɨɡɧɚɱɟɧɢɟ #n HH:MM:SS (ɜɪɟɦɹ). Ɂɞɟɫɶ #n ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ #1, 

#2. #3, #4 ɢ #5. 

      ɉɊɂɆȿɑȺɇɂȿ       Ɏɭɧɤɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɫɨɯɪɚɧɟɧɢɹ ɭ ɩɪɢɛɨɪɨɜ ȼ2983Ⱥ ɢ ȼ2987Ⱥ 

Эɬɚ ɮɭɧɤɰɢɹ ɞɟɣɫɬɜɭɟɬ ɩɪɢ ɩɢɬɚɧɢɢ ɩɪɢɛɨɪɨɜ ȼ2983Ⱥ ɢ ȼ2987Ⱥ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. ȿɫɥɢ ɭɪɨɜɟɧɶ ɡɚɪɹ-
ɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɭɩɚɞɟɬ ɧɢɠɟ 5%, ɩɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɯɪɚɧɹɟɬ ɜ ɫɤɪɵɬɨɣ ɹɱɟɣɤɟ ɜɧɭɬɪɟɧɧɟɣ ɩɚ-
ɦɹɬɢ ɜɫɸ ɢɧɮɨɪɦɚɰɢɸ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢ ɞɚɧɧɵɦɢ ɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɢɯ ɩɪɢ ɫɥɟɞɭɸ-
ɳɟɦ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ. 

5.15 Ɏɭɧɤɰɢɹ ɨɛɥɟɝɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɚɦ (Easy File Access) 

Ɏɭɧɤɰɢɹ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɚɦ ɢɫɩɨɥɶɡɭɟɬ ɩɪɨɬɨɤɨɥ MTP (media transfer protocol) ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɡɚɝɪɭɡɤɢ 
ɜ ɤɨɦɩɶɸɬɟɪ ɮɚɣɥɨɜ ɩɪɢɛɨɪɚ B2980 (ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ, ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɛɨɪɚ ɢ ɷɤ-
ɪɚɧɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ).  

ɑɬɨɛɵ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɷɬɨɣ ɮɭɧɤɰɢɟɣ, ɞɟɣɫɬɜɭɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. ɍɫɬɚɧɨɜɢɬɟ ON ɜ ɩɨɥɟ Easy File Access ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ USB Status, ɤɨɬɨɪɨɟ ɨɬɤɪɵɜɚɟɬɫɹ ɧɚɠɚ-
ɬɢɟɦ ɤɥɚɜɢɲ System Menu > IO > USB.  

 ɂɡɦɟɧɟɧɢɟ ɷɬɨɣ ɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ ɩɟɪɟɡɚɝɪɭɡɤɢ ɩɪɢɛɨɪɚ B2980. 

2. ɉɪɢɫɨɟɞɢɧɢɬɟ ɩɪɢɛɨɪ B2980 ɤ ɤɨɦɩɶɸɬɟɪɭ ɱɟɪɟɡ ɩɪɢɥɚɝɚɟɦɵɣ ɤɚɛɟɥɶ USB. 

Ʉɨɝɞɚ ɜɵ ɞɟɥɚɟɬɟ ɷɬɨ ɜɩɟɪɜɵɟ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɪɚɣɜɟɪ. ɉɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɩɨɞɤɥɸɱɟɧɢɹɯ ɧɚ ɷɤ-
ɪɚɧɟ ɤɨɦɩɶɸɬɟɪɚ ɩɨɹɜɥɹɟɬɫɹ ɜɫɩɥɵɜɚɸɳɟɟ ɨɤɧɨ AutoPlay. Ɍɨɝɞɚ ɜɵ ɫɦɨɠɟɬɟ ɨɬɤɪɵɬɶ ɭɫɬɪɨɣɫɬɜɨ 
ɞɥɹ ɨɛɪɚɳɟɧɢɹ ɤ ɮɚɣɥɚɦ, ɤɨɬɨɪɵɟ ɯɪɚɧɹɬɫɹ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɚɦɹɬɢ ɩɪɢɛɨɪɚ B2980 ɢ ɧɚ ɩɨɞɤɥɸ-
ɱɟɧɧɨɦ ɤ ɩɪɢɛɨɪɭ USB-ɧɚɤɨɩɢɬɟɥɟ.  
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 152 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ɉɪɢɛɨɪ B2980 ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɟ ɜɚɲɟɝɨ ɤɨɦɩɶɸɬɟɪɚ ɤɚɤ ɧɚɤɨɩɢɬɟɥɶ, ɞɨɩɭɫɤɚɸ-
ɳɢɣ ɡɚɩɢɫɶ ɢ ɫɱɢɬɵɜɚɧɢɟ, ɚ ɜɧɭɬɪɟɧɧɹɹ ɩɚɦɹɬɶ ɢ ɜɧɟɲɧɢɣ USB-ɧɚɤɨɩɢɬɟɥɶ ɨɬɨɛɪɚɠɚɸɬɫɹ ɤɚɤ ɩɨɞ-
ɪɚɡɞɟɥɵ ɷɬɨɝɨ ɧɚɤɨɩɢɬɟɥɹ. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɞɨɤɭɦɟɧɬɭ Readme.html ɜ ɤɨɪɧɟɜɨɣ ɩɚɩɤɟ ɜɧɭɬ-
ɪɟɧɧɟɣ ɩɚɦɹɬɢ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ɑɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɭɩɪɚɜɥɹɬɶ ɩɪɢɛɨɪɨɦ B2980 ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɚ, ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɫ ɩɚɤɟɬɨɦ 
ɩɪɨɝɪɚɦɦ Keysight IO Libraries Suite ɢɥɢ ɷɤɜɢɜɚɥɟɧɬɧɵɦ. Ɉɞɧɚɤɨ ɷɬɨ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɟɫɥɢ ɜɚɦ ɧɟ ɧɭɠɧɨ ɞɢɫɬɚɧɰɢ-
ɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɢɥɢ ɟɫɥɢ ɜɵ ɢɫɩɨɥɶɡɭɟɬɟ ɮɭɧɤɰɢɸ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɚɦ ɜ ɪɟɠɢɦɟ ɪɭɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

5.16 Ɏɭɧɤɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨɬɵ ɫɟɬɟɜɨɝɨ  
ɧɚɩɪɹɠɟɧɢɹ 

ɉɪɢɛɨɪ ȼ2980 ɦɨɠɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɹɬɶ ɱɚɫɬɨɬɭ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚ-
ɧɢɹ. Эɬɚ ɮɭɧɤɰɢɹ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ Power-on PLC Detection. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢ-
ɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (50 Ƚɰ ɢɥɢ 60 Ƚɰ). Эɬɭ ɭɫɬɚɧɨɜɤɭ ɦɨɠɧɨ ɩɪɨɜɟɪɢɬɶ ɩɨ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɲɟ, ɤɨɬɨɪɚɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲ System Menu > System > PLC. 

ȼɵ ɦɨɠɟɬɟ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɢɥɢ ɨɬɤɥɸɱɢɬɶ ɷɬɭ ɮɭɧɤɰɢɸ ɫ ɩɨɦɨɳɶɸ ɩɨɥɹ Power-on PLC Detect ɜ ɞɢɚɥɨ-
ɝɨɜɨɦ ɨɤɧɟ System Start-up. 

ȼɵ ɦɨɠɟɬɟ ɬɚɤɠɟ ɜɵɩɨɥɧɹɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨɬɵ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɥɢ 
ɭɫɬɚɧɨɜɢɬɶ ɤɨɧɤɪɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 50 Ƚɰ ɢɥɢ 60 Ƚɰ. ɉɨɥɶɡɭɣɬɟɫɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ, ɤɨɬɨ-
ɪɵɟ ɩɨɹɜɥɹɸɬɫɹ ɧɚ ɷɤɪɚɧɟ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲ System Menu > System > PLC. 

5.17 Ɉɩɟɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɲɭɦɚ (Real-time Noise Monitor) 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɚ ɮɭɧɤɰɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɲɭɦɚ (Real-time Noise Monitor). 

Ɉɩɟɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɲɭɦɚ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɬɨɤɨɜɵɣ ɲɭɦ ɜ ɞɚɧɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɨɛɫɬɚɧɨɜ-
ɤɟ ɢ ɜ ɭɫɥɨɜɢɹɯ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ. Ɍɨɤɨɜɵɣ ɲɭɦ ɢɡɦɟɪɹɟɬɫɹ ɜ ɮɨɧɨɜɨɦ ɪɟɠɢɦɟ ɢ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ 
ɝɪɚɮɢɤɟ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ. 

ɋ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɲɭɦɚ ɜɵ ɦɨɠɟɬɟ ɩɪɨɜɟɪɢɬɶ ɫɥɟɞɭɸɳɢɟ ɦɨɦɟɧɬɵ 
ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɢ ɭɫɥɨɜɢɣ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ. 

• ȼɥɢɹɧɢɟ ɜɧɟɲɧɢɯ ɩɨɦɟɯ ɧɚ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 

• Эɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ 
ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɩɨɞɝɨɬɨɜɤɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɡɚɩɭɫɬɢɬɟ ɮɭɧɤɰɢɸ ɨɩɟɪɚ-
ɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɲɭɦɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ Show Noise ɜ ɪɟɠɢɦɟ 
ɨɬɨɛɪɚɠɟɧɢɹ Meter. 

  

 Ɋɢɫ. 5-12 Эɤɪɚɧ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɲɭɦɚ 
 
Ɂɞɟɫɶ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɢɧɮɨɪɦɚɰɢɹ. 

• Ⱦɟɣɫɬɜɭɸɳɢɣ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ (Range) 

• Ɉɫɶ Y – ɞɢɫɩɟɪɫɢɹ ɬɨɤɚ (ɜ ɚɦɩɟɪɚɯ) ɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɦ ɦɚɫɲɬɚɛɟ  
(ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɞɢɚɩɚɡɨɧ 100 ɚȺ ÷ 100 ɩȺ) 

• Ɉɫɶ ɏ – ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ (ɜ PLC) ɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɦ ɦɚɫɲɬɚɛɟ 

• Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɥɢɧɢɹ (ɠɟɥɬɚɹ) – ɢɡɦɟɪɹɟɦɵɣ ɭɪɨɜɟɧɶ ɬɨɤɚ 

• ȼɟɪɬɢɤɚɥɶɧɚɹ ɥɢɧɢɹ (ɠɟɥɬɚɹ) – ɞɟɣɫɬɜɭɸɳɚɹ ɭɫɬɚɧɨɜɤɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ 

• Ɂɟɥɟɧɚɹ ɨɛɥɚɫɬɶ – ɭɪɨɜɟɧɶ ɬɨɤɨɜɨɝɨ ɲɭɦɚ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 153 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

ɑɬɨɛɵ ɡɚɤɪɵɬɶ ɩɚɧɟɥɶ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɲɭɦɚ, ɧɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ Hide 
Noise. 

ɇɚ ɫɥɟɞɭɸɳɢɯ ɪɢɫɭɧɤɚɯ ɩɨɤɚɡɚɧɵ ɩɪɢɦɟɪɵ ɩɪɢɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɲɭ-
ɦɚ. 

  

 Ɋɢɫ. 5-13 ɉɪɢɦɟɪ 1 
 
ɇɚ ɪɢɫ. 5-13 ɩɨɤɚɡɚɧ ɭɪɨɜɟɧɶ ɬɨɤɨɜɨɝɨ ɲɭɦɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚ 1,0 PLC ɩɚɪɚɦɟɬɪɚ SPEED (ɚɩɟɪɬɭɪɧɨɟ 
ɜɪɟɦɹ) ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ. Эɬɨɬ ɝɪɚɮɢɤ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

• Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ < 1,0 PLC ɧɟɩɪɢɟɦɥɟɦɨ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ. 

• ɍɫɬɚɧɨɜɤɚ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ ≥ 1,0 PLC ɫɧɢɠɚɟɬ ɭɪɨɜɟɧɶ ɲɭɦɚ. 
 

  

 Ɋɢɫ. 5-14 ɉɪɢɦɟɪ 2 
 
ɇɚ ɪɢɫ. 5-14 ɩɨɤɚɡɚɧ ɭɪɨɜɟɧɶ ɬɨɤɨɜɨɝɨ ɲɭɦɚ ɜ ɫɥɭɱɚɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɛɴɟɤɬɚ ɢɡɦɟɪɟɧɢɣ ɷɤɪɚɧɢɪɨ-
ɜɚɧɧɵɦɢ ɩɪɨɜɨɞɚɦɢ. ȼɢɞɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɷɤɪɚɧɢɪɨɜɚɧɧɵɯ ɩɪɨɜɨɞɨɜ ɫɧɢɠɚɟɬ ɭɪɨɜɟɧɶ ɬɨɤɨɜɨɝɨ 
ɲɭɦɚ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 154 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

5.18 Ɏɭɧɤɰɢɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ (Setup Integrity Checker) 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɚ ɮɭɧɤɰɢɹ Setup Integrity Checker. Эɬɚ ɢɧɮɨɪɦɚɰɢɹ ɢɡɥɨɠɟɧɚ ɜ ɫɥɟɞɭɸɳɢɯ 
ɩɨɞɪɚɡɞɟɥɚɯ: 

5.18.1 ȼɜɟɞɟɧɢɟ ................................................................................................................................... 154 

5.18.2 Ʉɚɤ ɞɟɣɫɬɜɭɟɬ ɮɭɧɤɰɢɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ ..................................................................... 154 

5.18.3 ȼɵɩɨɥɧɟɧɢɟ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ ....................................................................................... 155 

5.18.4 Ʉɚɤ ɫɧɢɡɢɬɶ ɭɪɨɜɟɧɶ ɲɭɦɚ ....................................................................................................... 156 

5.18.5 ɉɪɢɦɟɪɵ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ ....................................................................... 157 

      ɉɊɂɆȿɑȺɇɂȿ        

Ⱦɥɹ ɜɜɨɞɚ ɜ ɞɟɣɫɬɜɢɟ ɷɬɨɣ ɮɭɧɤɰɢɢ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ ɬɪɟɛɭɟɬɫɹ ɥɢɰɟɧɡɢɹ "SIC" (Setup Integrity Checker). 
Ɉɛɪɚɳɚɣɬɟɫɶ ɤ ɪɚɡɞɟɥɭ 4.8 ɡɚ ɩɨɹɫɧɟɧɢɹɦɢ ɜ ɨɬɧɨɲɟɧɢɢ ɥɢɰɟɧɡɢɢ. 

5.18.1  ȼɜɟɞɟɧɢɟ 

Эɬɚ ɮɭɧɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɪɢɬɶ ɭɪɨɜɟɧɶ ɲɭɦɚ (ɜɚɪɢɚɰɢɸ ɬɨɤɚ) ɜ ɜɚɲɟɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɪɟɞɟ ɩɪɢ 
ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɢɡɦɟɪɟɧɢɣ (ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ, ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ, ɭɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɮɢɥɶɬɪɚ ɢ 
ɬ.ɩ.). 

Эɬɚ ɮɭɧɤɰɢɹ ɨɬɨɛɪɚɠɚɟɬ ɞɢɫɩɟɪɫɢɨɧɧɨɟ ɨɬɧɨɲɟɧɢɟ (Variance Ratio) ɦɟɠɞɭ ɜɚɪɢɚɰɢɟɣ ɬɨɤɚ ɜ ɫɨɫɬɨɹ-
ɧɢɢ ȼЫɄɅ. ɜɯɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɚɦɩɟɪɦɟɬɪɚ (Reference) ɢ ɜɚɪɢɚɰɢɟɣ ɬɨɤɚ ɜ ɫɨɫɬɨɹɧɢɢ ȼɄɅ. ɜɯɨɞ-
ɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɚɦɩɟɪɦɟɬɪɚ (Target), ɱɬɨ ɨɡɧɚɱɚɟɬ ɭɪɨɜɟɧɶ ɲɭɦɚ ɜ ɜɚɲɟɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɪɟɞɟ. 

Эɬɚ ɩɪɨɜɟɪɤɚ ɩɨɥɟɡɧɚ ɞɥɹ ɩɪɢɧɹɬɢɹ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɪ ɫɧɢɠɟɧɢɹ ɲɭɦɚ ɜ ɜɚɲɟɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɪɟ-
ɞɟ. ȼɵ ɦɨɠɟɬɟ ɜɵɩɨɥɧɹɬɶ ɩɪɨɜɟɪɤɭ ɭɪɨɜɧɹ ɲɭɦɚ ɩɪɢ ɪɚɡɧɵɯ ɜɚɪɢɚɧɬɚɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ 
ɫɪɚɜɧɢɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɪɤɢ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢɫɬɨɱɧɢɤɨɜ ɲɭɦɚ. Эɬɨ ɩɨɡɜɨɥɢɬ ɜɚɦ ɭɫɬɪɚɧɢɬɶ 
ɜɵɹɜɥɟɧɧɵɟ ɩɪɨɛɥɟɦɵ ɢ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. 

5.18.2  Ʉɚɤ ɞɟɣɫɬɜɭɟɬ ɮɭɧɤɰɢɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ 

ɇɚ ɪɢɫ. 5-15 ɩɨɤɚɡɚɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ. 

  

 Ɋɢɫ. 5-15 Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ 
 
ȿɫɥɢ ɜɵɩɨɥɧɢɬɶ ɧɚ ɷɬɢɯ ɪɟɡɭɥɶɬɚɬɚɯ ɨɞɧɨɫɬɨɪɨɧɧɸɸ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɩɪɨɜɟɪɤɭ ɞɥɹ ɧɚɞɟɠɧɨɫɬɢ 95%, ɢ 
ɨɤɚɠɟɬɫɹ, ɱɬɨ ɜɵɱɢɫɥɟɧɧɨɟ ɞɢɫɩɟɪɫɢɨɧɧɨɟ ɨɬɧɨɲɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ 1,4, ɬɨ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɫɨɜɨɤɭɩ-
ɧɨɫɬɶ Ⱥ (Reference), ɝɞɟ ɜɯɨɞɧɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ȼЫɄɅ., ɢɞɟɧɬɢɱɧɚ ɫɨɜɨɤɭɩɧɨɫɬɢ ȼ 
(Target), ɝɞɟ ɜɯɨɞɧɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ȼɄɅ. Эɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɭɪɨɜɟɧɶ ɲɭɦɚ Target, 
ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɫɪɟɞɭ, ɫɱɢɬɚɟɬɫɹ ɪɚɜɧɵɦ ɭɪɨɜɧɸ ɲɭɦɚ Reference. 

ɋɨɜɨɤɭɩɧɨɫɬɶ Ⱥ: 

100-ɤɪɚɬɧɚɹ ɜɵɛɨɪɤɚ  
ɜ ɫɨɫɬɨɹɧɢɢ ȼЫɄɅ.  

ɜɯɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 

ȼɵɱɢɫɥɟɧɢɟ ɢ ɢɧɞɢɤɚɰɢɹ  
ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ  

ɫɨɜɨɤɭɩɧɨɫɬɢ Ⱥ ɤ ɫɨɜɨɤɭɩɧɨɫɬɢ ȼ 
 

ɋɨɜɨɤɭɩɧɨɫɬɶ ȼ: 

100-ɤɪɚɬɧɚɹ ɜɵɛɨɪɤɚ  
ɜ ɫɨɫɬɨɹɧɢɢ ȼɄɅ.  

ɜɯɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ

ɋɨɜɨɤɭɩɧɨɫɬɶ Ⱥ: 

ȼɵɱɢɫɥɟɧɢɟ ɫɬɚɧɞɚɪɬɧɨɝɨ  
ɨɬɤɥɨɧɟɧɢɹ (Reference) 

ɋɨɜɨɤɭɩɧɨɫɬɶ ȼ: 

ȼɵɱɢɫɥɟɧɢɟ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɨɬɤɥɨɧɟɧɢɹ (Target) 
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5.18.3  ȼɵɩɨɥɧɟɧɢɟ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ 

ȼ ɨɩɢɫɚɧɧɨɦ ɧɢɠɟ ɩɪɢɦɟɪɟ ɜɵɹɫɧɹɟɬɫɹ, ɱɬɨ ɢɫɬɨɱɧɢɤɨɦ ɲɭɦɚ ɹɜɥɹɟɬɫɹ ɬɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ. 

 Ʉɨɧɬɚɤɬɢɪɭɸɳɟɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ȼ2980 

  

 Ɋɢɫ. 5-16 ɉɪɨɜɟɪɤɚ ɭɪɨɜɧɹ ɲɭɦɚ 
 
ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɩɨɞɝɨɬɨɜɤɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɡɚɩɭɫɬɢɬɟ ɩɪɨɜɟɪɤɭ ɲɭɦɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

1. ɇɚɠɦɢɬɟ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɲɭ Apps ɜ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɟɧɢɹ Meter, ɡɚɬɟɦ ɧɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚ-
ɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ #1. Ɉɬɤɪɵɜɚɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ. 

2. ɉɪɢɫɨɟɞɢɧɢɬɟ ɬɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɤ ɜɯɨɞɧɨɦɭ ɫɨɟɞɢɧɢɬɟɥɸ Ammeter ɩɪɢɛɨɪɚ ȼ2980 ɢ ɪɚɡɨɦɤ-
ɧɢɬɟ (OPEN) ɞɪɭɝɨɣ ɤɨɧɟɰ ɤɚɛɟɥɹ. 

3. ɍɫɬɚɧɨɜɢɬɟ ɩɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɢ PLC (ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ) ɧɚ Auto ɢɥɢ ɭɫɬɚɧɨɜɢɬɟ ɞɪɭɝɢɟ ɠɟɥɚɟɦɵɟ 
ɡɧɚɱɟɧɢɹ. 

4. ɇɚɠɦɢɬɟ ɈɄ (ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɲɚ). Ɉɬɤɪɵɜɚɟɬɫɹ ɩɚɧɟɥɶ Setup Integrity Checker. 

5. ɇɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ Check, ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨ-
ɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ. 

ɚ) ɍɫɬɚɧɨɜɤɚ ɜɯɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɚɦɩɟɪɦɟɬɪɚ ɜ ɫɨɫɬɨɹɧɢɟ ȼɄɅ. ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜɚɲɟɣ ɢɡɦɟɪɢ-
ɬɟɥɶɧɨɣ ɫɪɟɞɵ, ɡɚɬɟɦ ɨɠɢɞɚɧɢɟ ɜ ɬɟɱɟɧɢɟ 20 ɫɟɤɭɧɞ. 

ɛ) ȼɵɩɨɥɧɟɧɢɟ ɜɵɛɨɪɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ 100 ɪɚɡ ɫ ɢɧɬɟɪɜɚɥɚɦɢ 10 ɦɫ, ɩɨɥɭɱɟɧɢɟ ɢ ɯɪɚɧɟɧɢɟ ɢɫɤɨ-
ɦɨɝɨ (Target) ɭɪɨɜɧɹ ɲɭɦɚ (ɜɚɪɢɚɰɢɹ ɬɨɤɚ ɜ ɭɫɥɨɜɢɹɯ ɜɚɲɟɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɪɟɞɵ). 

ɜ) ɍɫɬɚɧɨɜɤɚ ɜɯɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɚɦɩɟɪɦɟɬɪɚ ɜ ɫɨɫɬɨɹɧɢɟ ȼЫɄɅ. ɢ ɨɠɢɞɚɧɢɟ ɜ ɬɟɱɟɧɢɟ 20 ɫɟ-
ɤɭɧɞ. 

ɝ) ȼɵɩɨɥɧɟɧɢɟ ɜɵɛɨɪɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ 100 ɪɚɡ ɫ ɢɧɬɟɪɜɚɥɚɦɢ 10 ɦɫ, ɩɨɥɭɱɟɧɢɟ ɢ ɯɪɚɧɟɧɢɟ ɤɨɧ-
ɬɪɨɥɶɧɨɝɨ (Reference) ɭɪɨɜɧɹ ɲɭɦɚ (ɜɚɪɢɚɰɢɹ ɬɨɤɚ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ). 

ɞ) Ɉɬɨɛɪɚɠɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚ ɩɚɧɟɥɢ Setup Integrity Checker. Ɍɟɤɭɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɞɨɛɚɜɥɹɸɬɫɹ 
ɜ ɧɢɠɧɸɸ ɫɬɪɨɤɭ ɬɚɛɥɢɰɵ. 

ɟ) Ɂɚɜɟɪɲɟɧɢɟ ɩɪɨɜɟɪɤɢ ɜ ɫɨɫɬɨɹɧɢɢ ȼЫɄɅ. ɜɯɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɚɦɩɟɪɦɟɬɪɚ. 

      ɉɊɂɆȿɑȺɇɂȿ        

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ ɡɚɜɢɫɢɬ ɨɬ ɭɫɬɚɧɨɜɤɢ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ (PLC). Ɇɢɧɢɦɚɥɶɧɨɟ ɜɪɟ-
ɦɹ ɩɪɨɜɟɪɤɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 40 ɫɟɤɭɧɞ, ɨɞɧɚɤɨ ɜ ɢɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɜɟɪɤɚ ɦɨɠɟɬ ɞɥɢɬɶɫɹ ɛɨɥɟɟ 6 ɦɢɧɭɬ. 

ɑɬɨɛɵ ɩɪɟɤɪɚɬɢɬɶ ɩɪɨɜɟɪɤɭ ɭɪɨɜɧɹ ɲɭɦɚ, ɧɚɠɦɢɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ Abort. 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ ɧɚ ɩɚɧɟɥɢ Setup Integrity Checker ɨɬɨ-
ɛɪɚɠɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. 

Date Ⱦɚɬɚ ɢ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ 

Range ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 

NPLC Ɂɧɚɱɟɧɢɟ PLC (ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ) 

Reference (σ) Ʉɨɧɬɪɨɥɶɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ, ɬ.ɟ. ɜɚɪɢɚɰɢɹ ɬɨɤɚ ɜ ɫɨɫɬɨɹɧɢɢ ȼЫɄɅ. ɜɯɨɞɧɨɝɨ ɜɵ-
ɤɥɸɱɚɬɟɥɹ ɚɦɩɟɪɦɟɬɪɚ. 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ Ɉɛɴɟɤɬ ɢɡɦɟɪɟɧɢɣ 
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Target (σ) ɂɫɤɨɦɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ, ɬ.ɟ. ɜɚɪɢɚɰɢɹ ɬɨɤɚ ɜ ɫɨɫɬɨɹɧɢɢ ȼɄɅ. ɜɯɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟ-
ɥɹ ɚɦɩɟɪɦɟɬɪɚ. 

Variance Ratio Ⱦɢɫɩɟɪɫɢɨɧɧɨɟ ɨɬɧɨɲɟɧɢɟ ɡɧɚɱɟɧɢɹ Target ɤ ɡɧɚɱɟɧɢɸ Reference 

      ɉɊɂɆȿɑȺɇɂȿ        

ɇɟɛɨɥɶɲɢɟ ɢɡɦɟɧɟɧɢɹ ɢɥɢ ɜɢɛɪɚɰɢɢ ɜ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɪɟɞɟ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ ɧɚ ɭɪɨɜɟɧɶ ɲɭɦɚ. ȿɫɥɢ 
ɷɬɢ ɜɧɟɲɧɢɟ ɮɚɤɬɨɪɵ ɧɟ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ, ɬɨ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ NaN (ɧɟ ɱɢɫɥɨ). 

      ɉɊɂɆȿɑȺɇɂȿ        

Ɋɟɡɭɥɶɬɚɬ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɩɚɦɹɬɢ ɩɨɫɥɟ ɜɵɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ. ɋ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱ-
ɤɢ ɜɵ ɦɨɠɟɬɟ ɨɛɪɚɬɢɬɶɫɹ ɤ ɫɬɚɪɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ. ɑɬɨɛɵ ɭɞɚɥɢɬɶ ɫɬɚɪɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨ-
ɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɢ System Menu > System > Factory Reset. 

ȼɵ ɦɨɠɟɬɟ ɫɨɯɪɚɧɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɜ ɩɚɦɹɬɢ USB ɩɭɬɟɦ ɧɚɠɚɬɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɤɥɚɜɢɲɢ Export. 
ɂɦɹ ɮɚɣɥɚ ɢɦɟɟɬ ɬɚɤɨɣ ɜɢɞ: 

 SIC<ɞɚɬɚ ɢ ɜɪɟɦɹ ɫɨɡɞɚɧɢɹ ɮɚɣɥɚ>.csv 

ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɧɚɠɚɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɤɥɚɜɢɲɭ 12 ɞɟɤɚɛɪɹ ɜ 12:12:12, ɬɨ ɩɨɥɭɱɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɢɦɹ ɮɚɣɥɚ: 

 SIC1212121212.csv 

5.18.4  Ʉɚɤ ɫɧɢɡɢɬɶ ɭɪɨɜɟɧɶ ɲɭɦɚ 

ɉɪɨɜɟɪɤɚ ɭɪɨɜɧɹ ɲɭɦɚ ɜ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɪɟɞɟ ɞɚɟɬ ɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɞɢɫɩɟɪ-
ɫɢɨɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ. ɑɬɨɛɵ ɫɧɢɡɢɬɶ ɞɢɫɩɟɪɫɢɨɧɧɨɟ ɨɬɧɨɲɟɧɢɟ, ɫɥɟɞɭɟɬ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɢɡɦɟɪɢ-
ɬɟɥɶɧɭɸ ɫɪɟɞɭ ɢɥɢ ɢɡɦɟɧɢɬɶ ɭɫɥɨɜɢɹ ɢɡɦɟɪɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɡɚɦɟɧɢɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɚɛɟɥɶ, ɩɨɞɚ-
ɜɢɬɶ ɜɧɟɲɧɢɟ ɩɨɦɟɯɢ, ɡɚɳɢɬɢɬɶɫɹ ɨɬ ɜɢɛɪɚɰɢɣ, ɢɡɦɟɧɢɬɶ ɚɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ ɢ ɮɢɥɶɬɪ. 

Эɮɮɟɤɬɢɜɧɨɫɬɶ ɷɬɢɯ ɦɟɪ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɩɨ ɢɡɦɟɧɟɧɢɸ ɭɪɨɜɧɹ ɲɭɦɚ ɢɥɢ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ. 

ȿɫɥɢ ɢɦɟɟɬɫɹ ɩɪɨɛɥɟɦɚ ɭ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɚɛɟɥɹ (ɬɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ) ɜ ɩɪɢɦɟɪɟ, ɩɨɤɚɡɚɧɧɨɦ ɧɚ 
ɪɢɫ. 5-16, ɬɨ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɥɢɲɶ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɚɛɟɥɹ ɛɭɞɟɬ ɨɛɧɚɪɭɠɟɧ ɩɨɜɵɲɟɧɧɵɣ 
ɭɪɨɜɟɧɶ ɲɭɦɚ ɢɥɢ ɡɧɚɱɟɧɢɹ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɩɨɩɵɬɚɬɶɫɹ ɪɚɡɪɟɲɢɬɶ 
ɩɪɨɛɥɟɦɭ ɩɭɬɟɦ ɡɚɦɟɧɵ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɚɛɟɥɹ, ɩɪɨɜɟɪɤɢ ɫɨɟɞɢɧɢɬɟɥɟɣ, ɭɫɬɪɚɧɟɧɢɹ ɜɢɛɪɚɰɢɣ ɢɡɦɟ-
ɪɢɬɟɥɶɧɨɝɨ ɤɚɛɟɥɹ ɢɥɢ ɩɭɬɟɦ ɩɨɞɚɜɥɟɧɢɹ ɜɧɟɲɧɢɯ ɩɨɦɟɯ. 
ȼɵ ɦɨɠɟɬɟ ɬɚɤɠɟ ɩɪɨɜɟɪɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɤɨɧɬɚɤɬɢɪɭɸɳɟɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɩɭɬɟɦ 
ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɲɭɦɚ ɫ ɩɪɢɫɨɟɞɢɧɟɧɧɵɦ ɤɨɧɬɚɤɬɢɪɭɸɳɢɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ. ȿɫɥɢ ɧɟ ɫɧɢɠɚɟɬɫɹ 
ɭɪɨɜɟɧɶ ɲɭɦɚ ɢɥɢ ɞɢɫɩɟɪɫɢɨɧɧɨɟ ɨɬɧɨɲɟɧɢɟ, ɬɨ ɩɪɨɛɥɟɦɚ ɫɜɹɡɚɧɚ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɤɚɛɟɥɟɦ ɢɥɢ ɫ 
ɤɨɧɬɚɤɬɢɪɭɸɳɢɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɡɚɝɨɬɨɜɢɬɶ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ ɫɬɚɛɢɥɶɧɵɯ ɷɤɪɚɧɢɪɨɜɚɧɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɛɟɥɟɣ 
ɪɚɡɧɨɣ ɞɥɢɧɵ ɢ ɡɚɪɚɧɟɟ ɜɵɩɨɥɧɢɬɶ ɢɡɦɟɪɟɧɢɹ ɲɭɦɚ. ɉɨɥɭɱɟɧɧɵɟ ɪɚɧɟɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɩɨ-
ɦɨɝɭɬ ɜɚɦ ɜ ɨɰɟɧɤɟ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ. 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 157 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

5.18.5  ɉɪɢɦɟɪɵ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɤɢ ɭɪɨɜɧɹ ɲɭɦɚ 

1.  Эɮɮɟɤɬɢɜɧɨɫɬɶ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɤɨɧɰɚ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɞɥɢɧɨɣ 1,5 ɦ 

 

 

• ȼɵɩɨɥɧɹɟɬɫɹ 5-ɤɪɚɬɧɚɹ ɩɪɨɜɟɪɤɚ ɭɪɨɜɧɹ ɲɭɦɚ  
ɩɪɢ PLC = 1 ɧɚ ɩɪɟɞɟɥɟ ɢɡɦɟɪɟɧɢɹ 20 ɩȺ 

• Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɞɥɢɧɨɣ 1,5 ɦ 

• Ʉɨɧɟɰ ɤɚɛɟɥɹ ɪɚɡɨɦɤɧɭɬ (ɛɟɡ ɷɤɪɚɧɚ) 

• Ɋɟɡɭɥɶɬɚɬɵ: 

∗ ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ Target = 1.42ȿ –15 

∗ ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ  
Variance Ratio = 3.12 

 • ȼɵɩɨɥɧɹɟɬɫɹ 5-ɤɪɚɬɧɚɹ ɩɪɨɜɟɪɤɚ ɭɪɨɜɧɹ ɲɭɦɚ  
ɩɪɢ PLC = 1 ɧɚ ɩɪɟɞɟɥɟ ɢɡɦɟɪɟɧɢɹ 20 ɩȺ 

• Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɞɥɢɧɨɣ 1,5 ɦ 

• Ʉɨɧɟɰ ɤɚɛɟɥɹ ɪɚɡɨɦɤɧɭɬ (ɷɤɪɚɧɢɪɨɜɚɧɢɟ) 

• Ɋɟɡɭɥɶɬɚɬɵ: 

∗ ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ Target = 1.22ȿ –15 

∗ ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ  
Variance Ratio = 1.96 

× 2/3     

 
Эɬɨɬ ɩɪɢɦɟɪ ɫɪɚɜɧɢɜɚɟɬ ɫɥɭɱɚɣ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɨɞɧɨɝɨ ɥɢɲɶ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ (ɥɟɜɚɹ ɱɚɫɬɶ 
ɪɢɫɭɧɤɚ) ɢ ɫɥɭɱɚɣ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɢ ɷɤɪɚɧɢɪɭɸɳɟɝɨ ɤɨɠɭɯɚ, ɫɨɟɞɢɧɟɧɧɨɝɨ ɫ 
ɲɚɫɫɢ (ɩɪɚɜɚɹ ɱɚɫɬɶ ɪɢɫɭɧɤɚ; ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɜɨɞ ɢ ɜɧɭɬɪɟɧɧɢɣ ɷɤɪɚɧ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɪɚ-
ɡɨɦɤɧɭɬɵ). ȼ ɷɬɨɦ ɫɪɚɜɧɟɧɢɢ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɩɹɬɢɤɪɚɬɧɚɹ ɩɪɨɜɟɪɤɚ ɭɪɨɜɧɹ ɲɭɦɚ ɢ 
ɜɵɱɢɫɥɹɥɨɫɶ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ. Эɤɪɚɧɢɪɨɜɚɧɢɟ ɩɪɢɜɟɥɨ ɤ ɭɦɟɧɶɲɟɧɢɸ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ 
ɨɬɧɨɲɟɧɢɹ ɩɪɢɦɟɪɧɨ ɧɚ ɬɪɟɬɶ. 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ 

Эɤɪɚɧɢɪɨɜɚɧɢɟ 
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2. Эɮɮɟɤɬɢɜɧɨɫɬɶ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɤɨɧɰɚ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɞɥɢɧɨɣ 1,5 ɦ  
ɫ ɡɚɠɢɦɚɦɢ ɬɢɩɚ "ɤɪɨɤɨɞɢɥ" 

 

 

• ȼɵɩɨɥɧɹɟɬɫɹ 5-ɤɪɚɬɧɚɹ ɩɪɨɜɟɪɤɚ ɭɪɨɜɧɹ ɲɭɦɚ  
ɩɪɢ PLC = 1 ɧɚ ɩɪɟɞɟɥɟ ɢɡɦɟɪɟɧɢɹ 20 ɩȺ 

• Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɞɥɢɧɨɣ 1,5 ɦ ɫ ɡɚɠɢɦɚɦɢ  
ɬɢɩɚ "ɤɪɨɤɨɞɢɥ" 

• Ʉɨɧɟɰ ɤɚɛɟɥɹ ɪɚɡɨɦɤɧɭɬ (ɛɟɡ ɷɤɪɚɧɚ) 

• Ɋɟɡɭɥɶɬɚɬɵ: 

∗ ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ Target = 7.7ȿ –13 

∗ ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ  
Variance Ratio = 3625 

 • ȼɵɩɨɥɧɹɟɬɫɹ 5-ɤɪɚɬɧɚɹ ɩɪɨɜɟɪɤɚ ɭɪɨɜɧɹ ɲɭɦɚ  
ɩɪɢ PLC = 1 ɧɚ ɩɪɟɞɟɥɟ ɢɡɦɟɪɟɧɢɹ 20 ɩȺ 

• Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɞɥɢɧɨɣ 1,5 ɦ ɫ ɡɚɠɢɦɚɦɢ  
ɬɢɩɚ "ɤɪɨɤɨɞɢɥ" 

• Ʉɨɧɟɰ ɤɚɛɟɥɹ ɪɚɡɨɦɤɧɭɬ (ɷɤɪɚɧɢɪɨɜɚɧɢɟ) 

• Ɋɟɡɭɥɶɬɚɬɵ: 

∗ ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ Target = 4.22ȿ –15 

∗ ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ  
Variance Ratio = 35,4 

× 1/100     

 
Эɬɨɬ ɩɪɢɦɟɪ ɫɪɚɜɧɢɜɚɟɬ ɫɥɭɱɚɣ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɨɞɧɨɝɨ ɥɢɲɶ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɫ ɡɚɠɢɦɚɦɢ ɬɢ-
ɩɚ "ɤɪɨɤɨɞɢɥ" (ɥɟɜɚɹ ɱɚɫɬɶ ɪɢɫɭɧɤɚ) ɢ ɫɥɭɱɚɣ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɬɪɢɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɢ ɷɤɪɚɧɢɪɭɸɳɟ-
ɝɨ ɤɨɠɭɯɚ, ɫɨɟɞɢɧɟɧɧɨɝɨ ɫ ɲɚɫɫɢ (ɩɪɚɜɚɹ ɱɚɫɬɶ ɪɢɫɭɧɤɚ). ȼ ɷɬɨɦ ɫɪɚɜɧɟɧɢɢ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɩɪɨɢɡɜɨ-
ɞɢɥɚɫɶ ɩɹɬɢɤɪɚɬɧɚɹ ɩɪɨɜɟɪɤɚ ɭɪɨɜɧɹ ɲɭɦɚ ɢ ɜɵɱɢɫɥɹɥɨɫɶ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ. Эɤɪɚɧɢɪɨ-
ɜɚɧɢɟ ɩɪɢɜɟɥɨ ɤ ɭɦɟɧɶɲɟɧɢɸ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɩɪɢɦɟɪɧɨ ɜ 100 ɪɚɡ. 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ  
ɫ ɡɚɠɢɦɚɦɢ "ɤɪɨɤɨɞɢɥ" 

 

Ɍɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ  
ɫ ɡɚɠɢɦɚɦɢ "ɤɪɨɤɨɞɢɥ" 

Эɤɪɚɧɢɪɨɜɚɧɢɟ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 159 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

5.19 ɇɚɱɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ 

ɉɪɢɛɨɪ B2980 ɢɧɢɰɢɚɥɢɡɢɪɭɟɬɫɹ ɩɪɢ ɟɝɨ ɜɤɥɸɱɟɧɢɢ, ɩɪɢ ɩɨɞɚɱɟ ɤɨɦɚɧɞɵ *RST ɢɥɢ ɤɨɦɚɧɞɵ device 
clear. ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɟɪɟɱɢɫɥɟɧɵ ɧɚɱɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ. 

Ɍɚɛɥɢɰɚ 5-8 ɇɚɱɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɉɚɪɚɦɟɬɪ ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ Reset 

Ɏɭɧɤɰɢɹ GPIO DIGITAL In ← 

ɉɨɥɹɪɧɨɫɬɶ GPIO NEGATIVE ← 

Ɍɢɩ ɜɵɜɨɞɚ ɡɚɩɭɫɤɚ GPIO EDGE ← 

ɏɪɨɧɢɪɨɜɚɧɢɟ ɜɵɜɨɞɚ ɡɚɩɭɫɤɚ GPIO BOTH ← 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɢɦɩɭɥɶɫɚ ɡɚɩɭɫɤɚ GPIO 100 µs ← 

ɉɨɥɹɪɧɨɫɬɶ ɜɯɨɞɧɨɝɨ ɢɦɩɭɥɶɫɚ ɡɚɩɭɫɤɚ BNC NEGATIVE ← 

ɉɨɥɹɪɧɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɢɦɩɭɥɶɫɚ ɡɚɩɭɫɤɚ BNC NEGATIVE ← 

Ɍɢɩ ɜɵɜɨɞɚ ɡɚɩɭɫɤɚ BNC EDGE ← 

ɏɪɨɧɢɪɨɜɚɧɢɟ ɜɵɜɨɞɚ ɡɚɩɭɫɤɚ BNC BOTH ← 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɜɵɯɨɞɧɨɝɨ ɢɦɩɭɥɶɫɚ ɡɚɩɭɫɤɚ BNC 100 µs ← 

ɉɨɪɹɞɨɤ ɫɥɟɞɨɜɚɧɢɹ ɛɚɣɬɨɜ (ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ) NORMAL (Data swap: OFF) ← 

Ɏɨɪɦɚɬ ɞɚɧɧɵɯ (ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ) ASCII ← 

Ɏɨɪɦɚɬ ɞɚɧɧɵɯ (ɞɚɧɧɵɟ GPIO) ASCII ← 

Ɏɨɪɦɚɬ ɞɚɧɧɵɯ (ɪɟɝɢɫɬɪ ɫɬɚɬɭɫɚ) ASCII ← 

Эɥɟɦɟɧɬɵ ɞɚɧɧɵɯ (ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ) All (ɧɚɩɪɹɠɟɧɢɟ, ɬɨɤ,  
ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɜɵɯɨɞ  
ɢɫɬɨɱɧɢɤɚ, ɜɪɟɦɹ,  
ɬɟɦɩɟɪɚɬɭɪɚ, ɜɥɚɠɧɨɫɬɶ,  
ɫɨɫɬɨɹɧɢɟ) 

← 

Эɥɟɦɟɧɬɵ ɞɚɧɧɵɯ (ɜɵɱɢɫɥɟɧɢɟ) CALC ← 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɛɪɨɫ ɦɟɬɤɢ ɜɪɟɦɟɧɢ ON ← 

Ⱦɢɪɟɤɬɨɪɢɹ ɡɚɩɨɦɢɧɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ (Ʉɨɪɧɟɜɚɹ) ← 

ɉɪɨɝɪɚɦɦɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɇɟɬ ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

ȼɵɛɨɪ ɩɪɨɝɪɚɦɦɵ ɇɟɬ ← 

ɋɬɚɬɭɫ ɩɪɨɝɪɚɦɦɵ Idle (ɨɠɢɞɚɧɢɟ) ← 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɡɪɹɞɨɜ ɢɧɞɢɤɚɰɢɢ 7 ← 

ɍɜɟɥɢɱɟɧɧɵɣ ɦɚɫɲɬɚɛ ɨɬɨɛɪɚɠɟɧɢɹ OFF ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɏɨɪɦɚɬ ɷɤɪɚɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ JPG ← 

Ɋɚɡɪɟɲɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɫɨɨɛɳɟɧɢɹ Ɉɬɤɥɸɱɟɧɨ ← 

ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɨɟ ɫɨɨɛɳɟɧɢɟ "" ← 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph, ɪɟɝɭɥɢɪɨɜɤɚ ɢɫɬɨɱɧɢɤɚ OFF ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph, ɤɭɪɫɨɪ OFF ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph, ɤɨɧɬɪɨɥɶɧɚɹ ɥɢɧɢɹ OFF ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph, ɷɥɟɦɟɧɬ ɏ (ȼ2985Ⱥ/ȼ2987Ⱥ) SRC ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph, ɷɥɟɦɟɧɬ ɏ (ȼ2981Ⱥ/ȼ2983Ⱥ) 1 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph, ɦɚɤɫɢɦɭɦ ɩɨ ɨɫɢ ɏ 20 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph, ɦɢɧɢɦɭɦ ɩɨ ɨɫɢ ɏ 0 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 160 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɚɛɥɢɰɚ 5-8 ɇɚɱɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɩɪɨɞɨɥɠɟɧɢɟ) 

ɉɚɪɚɦɟɬɪ ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ Reset 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph, ɦɚɫɲɬɚɛ ɩɨ ɨɫɢ ɏ LINEAR ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph, ɷɥɟɦɟɧɬ Y 1 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph, ɦɚɤɫɢɦɭɦ ɩɨ ɨɫɢ Y 1E–4 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph, ɦɢɧɢɦɭɦ ɩɨ ɨɫɢ Y 0 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Graph, ɦɚɫɲɬɚɛ ɩɨ ɨɫɢ Y LINEAR ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Histogram, ɪɟɝɭɥɢɪɨɜɤɚ ɢɫɬɨɱɧɢɤɚ OFF ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Histogram, ɷɥɟɦɟɧɬ Y 1 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Histogram, ɦɚɤɫɢɦɭɦ ɩɨ ɨɫɢ Y 100 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll, ɪɟɝɭɥɢɪɨɜɤɚ ɢɫɬɨɱɧɢɤɚ OFF ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll, ɤɭɪɫɨɪ OFF ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll, ɤɨɧɬɪɨɥɶɧɚɹ ɥɢɧɢɹ OFF ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll, ɫɦɟɳɟɧɢɟ ɏ 0 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll, ɷɥɟɦɟɧɬ Y 1 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll, ɫɦɟɳɟɧɢɟ Y (I) 0 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll, ɫɦɟɳɟɧɢɟ Y (Q) 0 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll, ɫɦɟɳɟɧɢɟ Y (R) 0 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll, ɫɦɟɳɟɧɢɟ Y (V) 0 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll, ɰɟɧɚ ɞɟɥɟɧɢɹ ɩɨ ɨɫɢ Y (I) 1E–15 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll, ɰɟɧɚ ɞɟɥɟɧɢɹ ɩɨ ɨɫɢ Y (Q) 1E–10 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll, ɰɟɧɚ ɞɟɥɟɧɢɹ ɩɨ ɨɫɢ Y (R) 1 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Roll, ɰɟɧɚ ɞɟɥɟɧɢɹ ɩɨ ɨɫɢ Y (V) 1E+10 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter, ɫɭɛɩɚɧɟɥɶ ROLL ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɋɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ Meter ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

 

Ɍɚɛɥɢɰɚ 5-9 ɇɚɱɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪ ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ Reset 

ɋɨɫɬɨɹɧɢɟ ɝɧɟɡɞɚ Low ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɋɋɈɆ (ɨɛɳɢɣ ɩɪɨɜɨɞ) ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

ɋɨɫɬɨɹɧɢɟ ɜɯɨɞɚ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ OFF ← 

ɋɨɫɬɨɹɧɢɟ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ OFF ← 

ɋɨɫɬɨɹɧɢɟ ɜɵɤɥɸɱɟɧɧɨɝɨ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ  
ɧɚɩɪɹɠɟɧɢɹ 

NORMAL ← 

ɂɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ 0 V ← 

Ⱦɢɚɩɚɡɨɧ ɜɵɯɨɞɚ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 20 V ← 

Ɋɟɠɢɦ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ FIXED ← 

Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɪɚɡɜɟɪɬɤɢ ɧɚɩɪɹɠɟɧɢɹ 1 ← 

ɇɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɜɟɪɬɤɢ ɧɚɩɪɹɠɟɧɢɹ 0 V ← 

Ʉɨɧɟɱɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɜɟɪɬɤɢ ɧɚɩɪɹɠɟɧɢɹ 0 V ← 

Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɪɚɡɜɟɪɬɤɢ ɩɨ ɫɩɢɫɤɭ 1 ← 

Ɂɧɚɱɟɧɢɹ ɫɩɢɫɤɚ ɧɚɩɪɹɠɟɧɢɹ 0 V ← 

ɇɚɩɪɚɜɥɟɧɢɟ ɪɚɡɜɟɪɬɤɢ UP ← 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 161 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɚɛɥɢɰɚ 5-9 ɇɚɱɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (ɩɪɨɞɨɥɠɟɧɢɟ) 

ɉɚɪɚɦɟɬɪ ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ Reset 

Ⱦɜɭɯɬɚɤɬɧɚɹ ɪɚɡɜɟɪɬɤɚ OFF ← 

ȼɵɛɨɪ ɞɢɚɩɚɡɨɧɚ ɪɚɡɜɟɪɬɤɢ BEST ← 

ɂɫɬɨɱɧɢɤ ɫ ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɡɚɩɭɫɤɨɦ ON ← 

ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɮɭɧɤɰɢɹ Ɍɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ ← 

Ȼɵɫɬɪɨɞɟɣɫɬɜɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ  
ɢɡɦɟɪɟɧɢɣ 

NORMAL ← 

Ɋɟɠɢɦ ɭɫɬɚɧɨɜɤɢ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ NORMAL ← 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɚɩɟɪɬɭɪɧɨɝɨ ɜɪɟɦɟɧɢ ON ← 

Ⱥɩɟɪɬɭɪɧɨɟ ɜɪɟɦɹ 0.1 PLC ← 

Ɋɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ AUTO ← 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ 2 V ← 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ 2 V ← 

Ɋɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ AUTO ← 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ 1 µȺ ← 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ 100 µȺ ← 

Ɋɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ AUTO ← 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ 2 nC ← 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɡɚɪɹɞɚ 20 nC ← 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɚɡɪɹɞ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɡɚɪɹɞɚ OFF ← 

ɍɪɨɜɟɧɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ 2 µɋ ← 

Ɋɟɠɢɦ ɜɵɛɨɪɚ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ AUTO ← 

ɉɪɟɞɟɥ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 1 MΩ ← 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (Low) 1 MΩ ← 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (High) 1 ɊΩ ← 

ȼɵɛɨɪ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ SOURCE ← 

Ɋɟɝɭɥ. ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɢɡɦɟɪɟɧɢɹɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ MANUAL ← 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɜɵɜɨɞɚ ɧɚɩɪɹɠɟɧɢɹ ɨɫɧɨɜɚɧɢɹ ɫɢɝɧɚɥɚ 
ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ ɩɟɪɟɞ ɜɟɪɲɢɧɨɣ 

100 µs ← 

ɇɚɩɪɹɠɟɧɢɟ ɨɫɧɨɜɚɧɢɹ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ 0 V ← 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɜɵɜɨɞɚ ɧɚɩɪɹɠɟɧɢɹ ɜɟɪɲɢɧɵ ɫɢɝɧɚɥɚ 
ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ 

100 µs ← 

ɇɚɩɪɹɠɟɧɢɟ ɜɟɪɲɢɧɵ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ 0 V ← 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɜɵɜɨɞɚ ɧɚɩɪɹɠɟɧɢɹ ɨɫɧɨɜɚɧɢɹ ɩɨɫɥɟ 
ɜɟɪɲɢɧɵ ɫɢɝɧɚɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ 

0 s ← 

Ɇɟɞɢɚɧɧɵɣ ɮɢɥɶɬɪ OFF ← 

Ɋɚɧɝ ɦɟɞɢɚɧɧɨɝɨ ɮɢɥɶɬɪɚ 0 ← 

Ɏɢɥɶɬɪ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ OFF ← 

Ʉɨɥɢɱɟɫɬɜɨ ɜɵɛɨɪɨɤ ɞɥɹ ɮɢɥɶɬɪɚ ɮɨɪɦɢɪɨɜɚɧɢɹ  
ɫɤɨɥɶɡɹɳɟɝɨ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ 

1 ← 

Ɂɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ ɧɭɥɹ 0 ← 

Ɏɭɧɤɰɢɹ ɭɫɬɚɧɨɜɤɢ ɧɭɥɹ (Null) OFF ← 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 162 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɚɛɥɢɰɚ 5-10 ɇɚɱɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɚ 

ɉɚɪɚɦɟɬɪ ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ Reset 

Ʉɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɚɤɬɢɜɢɡɚɰɢɢ (ARM) 1 ← 

ɂɫɬɨɱɧɢɤ ɚɤɬɢɜɢɡɚɰɢɢ AINT ← 

Ɍɚɣɦɟɪ ɚɤɬɢɜɢɡɚɰɢɢ 100 µs ← 

ȼɪɟɦɹ ɡɚɞɟɪɠɤɢ ɚɤɬɢɜɢɡɚɰɢɢ 0 s ← 

Ɉɛɯɨɞ ɚɤɬɢɜɢɡɚɰɢɢ OFF ← 

Ʉɨɥɢɱɟɫɬɜɨ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ 1 ← 

ɂɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ AINT ← 

Ɍɚɣɦɟɪ ɡɚɩɭɫɤɚ 10 µs ← 

ȼɪɟɦɹ ɡɚɞɟɪɠɤɢ ɡɚɩɭɫɤɚ 0 s ← 

Ɉɛɯɨɞ ɡɚɩɭɫɤɚ OFF ← 

ȼɵɯɨɞ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ EXT1 ← 

ȼɵɯɨɞ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ (LAN) LAN0-7 (all) ← 

Ɋɚɡɪɟɲɟɧɢɟ ɜɵɯɨɞɚ ɜɧɟɲɧɟɝɨ ɡɚɩɭɫɤɚ OFF ← 

 

Ɍɚɛɥɢɰɚ 5-11 ɇɚɱɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɫɨɛɵɬɢɣ ɡɚɩɭɫɤɚ LXI 

ɉɚɪɚɦɟɬɪ ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ Reset 

Ɉɛɥɚɫɬɶ ɫɨɛɵɬɢɣ 0 ← 

ɋɨɛɵɬɢɟ LAN “WaitingForAcquireArm1”, 
“WaitingForTransitionArm1”, 
“WaitingForAcquireTrigger1”, 
WaitingForTransitionTrigger1”,  
“Measuring1”, “Settling1”  

← 

ȼɪɟɦɹ ɡɚɞɟɪɠɤɢ 0 ← 

ɋɬɪɨɤɚ ɮɢɥɶɬɪɚ ɜɜɨɞɚ-ɜɵɜɨɞɚ "ALL:5044" ← 

ɋɨɫɬɨɹɧɢɟ ɜɜɨɞɚ-ɜɵɜɨɞɚ OFF ← 

Ɉɛɧɚɪɭɠɟɧɢɟ ɜɜɨɞɚ RISE ← 

ȼɨɡɛɭɠɞɟɧɢɟ ɜɵɯɨɞɚ OFF ← 

Ɏɪɨɧɬ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ← 

ɂɫɬɨɱɧɢɤ ɜɵɯɨɞɚ "" ← 

Ɋɚɡɧɨɫɬɧɚɹ ɦɟɬɤɚ ɜɪɟɦɟɧɢ ɜɵɜɨɞɚ 0 ← 

Ɋɟɝɢɫɬɪɚɰɢɹ ɫɨɛɵɬɢɣ ON ← 

Ʉɨɥɶɰɟɜɚɹ ɪɟɝɢɫɬɪɚɰɢɹ ɫɨɛɵɬɢɣ ON ← 

Ɋɚɡɦɟɪ ɠɭɪɧɚɥɚ ɪɟɝɢɫɬɪɚɰɢɢ ɫɨɛɵɬɢɣ 100 ← 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 163 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɚɛɥɢɰɚ 5-12 ɇɚɱɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ 

ɉɚɪɚɦɟɬɪ ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ Reset 

ɏɪɨɧɢɪɨɜɚɧɢɟ ɩɟɪɟɞɚɱɢ ɪɟɡɭɥɶɬɚɬɨɜ  
ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

IMM ← 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɛɪɨɫ ɪɟɡɭɥɶɬɚɬɨɜ  
ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

ON ← 

Ȼɢɬɨɜɚɹ ɤɨɦɛɢɧɚɰɢɹ FAIL ɤɨɦɩɥɟɤɫɧɨɝɨ  
ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

ȼɫɟ 1 ← 

Ȼɢɬɨɜɚɹ ɤɨɦɛɢɧɚɰɢɹ PASS ɤɨɦɩɥɟɤɫɧɨɝɨ  
ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

ȼɫɟ 1 ← 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ GRADing ← 

Ʉɨɧɬɚɤɬɵ DIO ɞɥɹ ɜɵɜɨɞɚ ɛɢɬɨɜɨɣ ɤɨɦɛɢɧɚɰɢɢ ɧɟɬ ← 

Ʉɨɧɬɚɤɬɵ DIO ɞɥɹ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ BUSY ɧɟɬ ← 

Ʉɨɧɬɚɤɬɵ DIO ɞɥɹ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ ȿɈɌ ɧɟɬ ← 

Ʉɨɧɬɚɤɬɵ DIO ɞɥɹ ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ SOT ɧɟɬ ← 

ɂɫɬɨɱɧɢɤ ɞɚɧɧɵɯ ɞɥɹ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ VOLTage ← 

Ɏɭɧɤɰɢɹ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ LIM ← 

ȼɟɪɯɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ +1 ← 

ɇɢɠɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ –1 ← 

Ȼɢɬɨɜɚɹ ɤɨɦɛɢɧɚɰɢɹ ɜɟɪɯɧɟɝɨ ɡɧɚɱɟɧɢɹ ȼɫɟ 1 ← 

Ȼɢɬɨɜɚɹ ɤɨɦɛɢɧɚɰɢɹ PASS ȼɫɟ 1 ← 

Ȼɢɬɨɜɚɹ ɤɨɦɛɢɧɚɰɢɹ ɧɢɠɧɟɝɨ ɡɧɚɱɟɧɢɹ ȼɫɟ 1 ← 

Ɋɚɡɪɟɲɟɧɢɟ ɞɨɩɭɫɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ OFF ← 

Ɋɚɡɪɟɲɟɧɢɟ ɮɭɧɤɰɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ  
ɞɚɧɧɵɯ 

OFF ← 

ȼɵɪɚɠɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ (M * CURR + B) ← 

ɂɦɹ ɜɵɪɚɠɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ "MXPLUSB" ← 

Ʉɚɬɚɥɨɝ ɮɭɧɤɰɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ  
ɞɚɧɧɵɯ 

“MXPLUSB”, “MRECPXPLUSB”, 
“RATIO”, “PERCENT”, 
“DEVIATION”, “PERDIV”, 
“LOG10”, “POLUNOMINAL”,  
“SRESISTIVITY”,  
“VRESISTIVITY”, “POWER”,  
“OFFCOMPOHM”, “VOLTCOEF”, 
“VARALPHA” 

← 

ɂɦɹ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɦɚɬ. ɮɭɧɤɰɢɢ "" ← 

Ʉɚɬɚɥɨɝ ɩɟɪɟɦɟɧɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ “EPER“, “GLEN“, “EAR“, “STH“ ← 

Ɂɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ȼɫɟ 0 ɇɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɂɧɚɱɟɧɢɟ ɫɦɟɳɟɧɢɹ ɞɥɹ ɢɫɩɵɬɚɧɢɣ 0 ← 

Ɋɚɡɪɟɲɟɧɢɟ ɡɧɚɱɟɧɢɹ ɫɦɟɳɟɧɢɹ OFF ← 

ɂɫɬɨɱɧɢɤ ɞɚɧɧɵɯ ɝɪɚɮɢɤɚ SENSe ← 

ɍɩɪɚɜɥɟɧɢɟ ɝɪɚɮɢɤɨɦ NEVer ← 

Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɝɪɚɮɢɤɚ 100000 ← 

Ɏɨɪɦɚɬ ɫɬɚɬɢɫɬɢɤɢ ɝɪɚɮɢɤɚ MEAN ← 

Ɏɨɪɦɚɬ ɜɪɟɦɟɧɧɨɣ ɦɟɬɤɢ ɝɪɚɮɢɤɚ ABS ← 
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ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 164 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɚɛɥɢɰɚ 5-12 ɇɚɱɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ (ɩɪɨɞɨɥɠɟɧɢɟ) 

ɉɚɪɚɦɟɬɪ ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ Reset 

ɐɟɧɬɪɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɬɨɥɛɢɤɚ ɝɢɫɬɨɝɪɚɦɦɵ 0 ← 

Ʉɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɢɤɨɜ ɝɢɫɬɨɝɪɚɦɦɵ 10 ← 

ɒɢɪɢɧɚ ɫɬɨɥɛɢɤɚ ɝɢɫɬɨɝɪɚɦɦɵ 0.004 ← 

 

Ɍɚɛɥɢɰɚ 5-13 ɍɫɬɚɧɨɜɤɢ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɩɚɦɹɬɢ 

ɉɚɪɚɦɟɬɪ ɉɪɢɧɹɬɚɹ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɚɜɨɞɫɤɚɹ ɭɫɬɚɧɨɜɤɚ 

DHCP Ɂɚɞɟɣɫɬɜɨɜɚɧ 

IP-ɚɞɪɟɫ 169.254.5.2 

Ɇɚɫɤɚ ɩɨɞɫɟɬɢ 255.255.0.0 

ɉɪɢɧɹɬɵɣ ɩɨ ɭɦɨɥɱɚɧɢɸ ɦɟɠɫɟɬɟɜɨɣ ɢɧɬɟɪɮɟɣɫ 0.0.0.0 

ɉɨɥɭɱɟɧɢɟ ɫɟɪɜɟɪɚ DNS ɨɬ DHCP Ɂɚɞɟɣɫɬɜɨɜɚɧɨ 

ɋɟɪɜɟɪ DNS 0.0.0.0 

ɋɟɪɜɟɪ WINS 0.0.0.0 

ɂɦɹ ɯɨɫɬɚ K-B29xxA-nnnnn 

ɀɟɥɚɟɦɨɟ ɢɦɹ ɯɨɫɬɚ B29xxA: ɧɨɦɟɪ ɦɨɞɟɥɢ 

ɀɟɥɚɟɦɨɟ ɫɟɪɜɢɫɧɨɟ ɢɦɹ nnnnn: ɫɭɮɮɢɤɫ ɫɟɪɢɣɧɨɝɨ ɧɨɦɟɪɚ 

mDNS Ɂɚɞɟɣɫɬɜɨɜɚɧɨ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɥɭɠɛɵ ɩɪɢɫɜɨɟɧɢɹ ɢɦɟɧɢ DNS Ɂɚɞɟɣɫɬɜɨɜɚɧɨ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɥɭɠɛɵ ɩɪɢɫɜɨɟɧɢɹ ɢɦɟɧɢ  
NetBIOS 

Ɂɚɞɟɣɫɬɜɨɜɚɧɨ 

Ⱦɨɦɟɧɧɨɟ ɢɦɹ ɧɟ ɭɫɬɚɧɨɜɥɟɧɨ 

Ⱥɞɪɟɫ GPIB 23 

ɂɞɟɧɬɢɮɢɤɚɰɢɹ LXI Ɉɬɤɥɸɱɟɧɚ 

ɂɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞ GPIB Ɂɚɞɟɣɫɬɜɨɜɚɧ 

ɂɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞ USB Ɂɚɞɟɣɫɬɜɨɜɚɧ 

ɂɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞ VXI-11 Ɂɚɞɟɣɫɬɜɨɜɚɧ 

ɂɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞ SCPI telnet Ɂɚɞɟɣɫɬɜɨɜɚɧ 

ɂɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞ SCPI socket Ɂɚɞɟɣɫɬɜɨɜɚɧ 

ɂɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞ SCPI HiSLIP Ɂɚɞɟɣɫɬɜɨɜɚɧ 

Web-ɢɧɬɟɪɮɟɣɫ (Web-ɫɟɪɜɟɪ) Ɂɚɞɟɣɫɬɜɨɜɚɧ 

ɉɪɢɝɥɚɲɟɧɢɟ ɧɚ ɜɜɨɞ ɤɨɦɚɧɞ ɞɥɹ ɫɟɚɧɫɚ Telnet B2980A> 

ɉɪɢɜɟɬɫɬɜɟɧɧɨɟ ɫɨɨɛɳɟɧɢɟ ɞɥɹ ɫɟɚɧɫɚ Telnet Welcome to Keysight B2980A Series 

Ɏɭɧɤɰɢɹ ɨɛɥɟɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɮɚɣɥɚɦ OFF 

 



Ⱦɦɛɝɛ 5: Ɋɩɟɫɩɜɨɩɠ ɩɪɣɬɛɨɣɠ ɯɮɨɥɱɣɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 165 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

Ɍɚɛɥɢɰɚ 5-14 Ⱦɪɭɝɢɟ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɩɚɦɹɬɢ 

ɉɚɪɚɦɟɬɪ ɉɪɢɧɹɬɚɹ ɩɨ ɭɦɨɥɱɚɧɢɸ ɡɚɜɨɞɫɤɚɹ ɭɫɬɚɧɨɜɤɚ 

Ⱦɢɫɩɥɟɣ ɜ ɪɟɠɢɦɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ Ɂɚɞɟɣɫɬɜɨɜɚɧ 

ɐɜɟɬɨɜɨɣ ɧɚɛɨɪ ɞɢɫɩɥɟɹ 1 

Ɂɜɭɤɨɜɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ Ɂɚɞɟɣɫɬɜɨɜɚɧɚ 

ɉɪɨɝɪɚɦɦɚ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪɚ ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ 

ɑɚɫɬɨɬɚ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 50 Hz 

Ɉɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨɬɵ ɫɟɬɟɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ  
ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ 

Ɂɚɞɟɣɫɬɜɨɜɚɧɨ 

ɋɨɟɞɢɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɷɤɪɚɧɚ ɜɨɥɶɬɦɟɬɪɚ GUARD 

ɋɞɜɨɟɧɧɚɹ ɢɧɞɢɤɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɡɚɞɟɣɫɬɜɨɜɚɧɚ 

ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ °ɋ (ɝɪɚɞɭɫ ɐɟɥɶɫɢɹ) 

ɂɡɦɟɪɢɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ Ɂɚɞɟɣɫɬɜɨɜɚɧ 

ɂɡɦɟɪɢɬɟɥɶ ɜɥɚɠɧɨɫɬɢ Ɂɚɞɟɣɫɬɜɨɜɚɧ 

Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ THERMOCOUPLE 

ȼɵɯɨɞɧɨɣ ɪɟɡɢɫɬɨɪ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ Ɉɬɤɥɸɱɟɧ 

ɇɟɦɟɞɥɟɧɧɨɟ ɨɛɧɨɜɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ  
ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɣ ɪɭɱɤɢ 

Ɉɬɤɥɸɱɟɧɨ 

Ɏɨɪɦɚɬ ɢɧɞɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ENG (ɢɧɠɟɧɟɪɧɵɣ ɮɨɪɦɚɬ) 
 



Ⱦɦɛɝɛ 6: ɋɛɜɩɭɛ ɬ ɛɥɥɮɧɮɦɺɭɩɫɨɩɤ ɜɛɭɛɫɠɠɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 166 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

6 Ɋɚɛɨɬɚ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ 

ɋɨɞɟɪɠɚɧɢɟ ɷɬɨɣ ɝɥɚɜɵ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɢɛɨɪɚɦ Keysight ȼ2983Ⱥ ɢ ȼ2987Ⱥ, ɫɧɚɛɠɟɧɧɵɦ ɜɫɬɪɨɟɧɧɨɣ 
ɥɢɬɢɣ-ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ. Эɬɚ ɢɧɮɨɪɦɚɰɢɹ ɢɡɥɨɠɟɧɚ ɜ ɫɥɟɞɭɸɳɢɯ ɪɚɡɞɟɥɚɯ: 

6.1 Ɉɛɳɢɟ ɩɪɚɜɢɥɚ ɨɛɪɚɳɟɧɢɹ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ ............................................................. 167 

6.2 ɉɪɨɰɟɞɭɪɵ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ............................................................................... 169 

6.3 Ɇɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ................................................................................................................. 169 

        ɍɄȺɁȺɇɂȿ       Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɞɥɹ ɩɪɢɛɨɪɨɜ ȼ2983Ⱥ ɢ ȼ2987Ⱥ 

• ɉɪɢɦɟɧɹɣɬɟ ɥɢɬɢɣ-ɢɨɧɧɭɸ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ Keysight N1418A. 

• Ⱦɥɹ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɥɶɡɭɣɬɟɫɶ ɫɚɦɢɦ ɩɪɢɛɨɪɨɦ ȼ2983Ⱥ ɢɥɢ ȼ2987Ⱥ ɥɢɛɨ ɫɩɟɰɢɚɥɶɧɵɦ 
ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ Keysight N1419A. 

• ɇɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɩɪɢɦɟɧɹɣɬɟ ɞɪɭɝɭɸ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɢ ɞɪɭɝɨɟ ɡɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 

• ɇɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɩɪɢɦɟɧɹɣɬɟ ɩɟɪɟɨɛɨɪɭɞɨɜɚɧɧɭɸ ɢɥɢ ɩɨɜɪɟɠɞɟɧɧɭɸ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɢ ɡɚɪɹɞ-
ɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 

        ɍɄȺɁȺɇɂȿ       Ɂɚɡɟɦɥɟɧɢɟ ɩɪɢɛɨɪɨɜ ȼ2983Ⱥ ɢ ȼ2987Ⱥ 

ȿɫɥɢ ɨɬ ɩɪɢɛɨɪɚ ɨɬɫɨɟɞɢɧɟɧ ɫɟɬɟɜɨɣ ɲɧɭɪ ɢ ɩɪɢɛɨɪ ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɬɨ ɞɥɹ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɚ ɫɥɟɞɭɟɬ ɫɨɟɞɢɧɢɬɶ ɲɚɫɫɢ ɩɪɢɛɨɪɚ ɫ ɲɢɧɨɣ ɡɚɡɟɦɥɟɧɢɹ ɱɟɪɟɡ ɤɥɟɦɦɭ 
ɡɚɡɟɦɥɟɧɢɹ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ. 

ɉɪɢɦɟɧɹɣɬɟ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɩɪɨɜɨɞ ɡɚɡɟɦɥɟɧɢɹ, ɩɪɢɥɚɝɚɟɦɵɣ ɤ ɩɪɢɛɨɪɚɦ ȼ2983Ⱥ ɢ ȼ2987Ⱥ. 

        ɍɄȺɁȺɇɂȿ       ȼɚɲɢ ɞɟɣɫɬɜɢɹ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɩɪɢɛɨɪɚ 

ȼ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɚɜɤɢ ɫ ɡɚɜɨɞɚ ɜ ɩɪɢɛɨɪ ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɚ ɧɟɞɨɫɬɚɬɨɱɧɨ 
ɡɚɪɹɠɟɧɚ. ɉɨɷɬɨɦɭ ɜɵ ɞɨɥɠɧɵ ɡɚɪɹɞɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ, ɩɪɟɠɞɟ ɱɟɦ ɩɪɢɦɟɧɹɬɶ ɟɟ ɞɥɹ ɩɢɬɚɧɢɹ ɩɪɢ-
ɛɨɪɚ. 

ɉɨɥɧɨɫɬɶɸ ɡɚɪɹɠɟɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɜ ɬɟɱɟɧɢɟ ɩɪɢɦɟɪɧɨ 7 ɱɚɫɨɜ 
(ȼ2983Ⱥ) ɢɥɢ 5 ɱɚɫɨɜ (ȼ2987Ⱥ), ɩɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɩɨɥɧɨɫɬɶɸ ɡɚɪɹɞɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ, ɟɫɥɢ ɩɪɟɞɩɨɥɚ-
ɝɚɟɬɫɹ ɫɬɨɥɶ ɞɥɢɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫ ɩɪɢɛɨɪɨɦ. 

      ɉɊɂɆȿɑȺɇɂȿ       Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɤɥɸɱɟɧɢɟ ɩɪɢɛɨɪɚ 

Ʉɨɝɞɚ ɭɪɨɜɟɧɶ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɫɧɢɡɢɬɫɹ ɩɪɢɦɟɪɧɨ ɞɨ 5%, ɩɪɢɛɨɪ ɡɚɧɨɫɢɬ ɜ ɩɚɦɹɬɶ ɜɫɸ ɢɧɮɨɪ-
ɦɚɰɢɸ ɨɛ ɭɫɬɚɧɨɜɤɚɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɜɵɤɥɸɱɚɟɬ ɩɢɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɷɥɟɤɬɪɨɧɢɤɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɱɪɟɡ-
ɦɟɪɧɨɝɨ ɪɚɡɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨ ɭɪɨɜɧɹ, ɩɪɢɜɨɞɹɳɟɝɨ ɤ ɟɟ ɩɨɜɪɟɠɞɟɧɢɸ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɫɥɟɞɭɟɬ 
ɡɚɪɹɞɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ. 

ɂɦɟɣɬɟ ɜ ɜɢɞɭ, ɱɬɨ ɜ ɫɥɭɱɚɟ ɬɚɤɨɝɨ ɡɚɳɢɬɧɨɝɨ ɜɵɤɥɸɱɟɧɢɹ ɩɪɨɞɨɥɠɚɟɬ ɪɚɛɨɬɚɬɶ ɠɢɞɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɞɢɫɩɥɟɣ 
ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 

Ɂɚɧɟɫɟɧɧɚɹ ɜ ɩɚɦɹɬɶ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɭɫɬɚɧɨɜɤɚɯ ɩɚɪɚɦɟɬɪɨɜ ɜɵɡɵɜɚɟɬɫɹ ɢɡ ɩɚɦɹɬɢ ɩɪɢ ɫɥɟɞɭɸɳɟɦ ɜɤɥɸɱɟɧɢɢ 
ɩɪɢɛɨɪɚ. 



Ⱦɦɛɝɛ 6: ɋɛɜɩɭɛ ɬ ɛɥɥɮɧɮɦɺɭɩɫɨɩɤ ɜɛɭɛɫɠɠɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 167 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

6.1 Ɉɛɳɢɟ ɩɪɚɜɢɥɚ ɨɛɪɚɳɟɧɢɹ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɨɛɳɢɟ ɩɪɚɜɢɥɚ ɨɛɪɚɳɟɧɢɹ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ, ɤɨɬɨɪɵɟ ɜɵ ɞɨɥɠɧɵ 
ɡɧɚɬɶ, ɩɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ. 

        ɍɄȺɁȺɇɂȿ         

Ʉɨɝɞɚ ɩɪɢɛɨɪ ȼ2983Ⱥ/ȼ2987Ⱥ ɪɚɛɨɬɚɟɬ ɫ ɜɧɭɬɪɟɧɧɟɣ ɥɢɬɢɣ-ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ, ɬɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ +45°ɋ ɢ ɜɵɲɟ ɩɪɨɢɫɯɨɞɢɬ ɚɜɚɪɢɣɧɨɟ ɜɵɤɥɸɱɟɧɢɟ ɩɪɢɛɨɪɚ ɛɟɡ ɫɨɯɪɚɧɟɧɢɹ 
ɭɫɬɚɧɨɜɨɤ ɩɚɪɚɦɟɬɪɨɜ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɷɬɨɝɨ ɨɫɬɚɜɥɹɣɬɟ ɜɨɤɪɭɝ ɩɪɢɛɨɪɚ ɞɨɫɬɚɬɨɱɧɨɟ ɫɜɨɛɨɞɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɢ 
ɧɟ ɧɚɤɪɵɜɚɣɬɟ ɩɪɢɛɨɪ ɫɜɟɪɯɭ ɢ ɩɨ ɛɨɤɚɦ. 
 

 

6.1.1 ȼɫɬɪɨɟɧɧɵɣ ɫɜɟɬɨɞɢɨɞɧɵɣ ɢɧɞɢɤɚɬɨɪ ɭɪɨɜɧɹ ɡɚɪɹɞɚ 

Ʉɚɠɞɚɹ ɥɢɬɢɣ-ɢɨɧɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɢɦɟɟɬ ɫɜɟɬɨɞɢɨɞɧɵɣ ɢɧɞɢɤɚɬɨɪ ɭɪɨɜɧɹ ɡɚɪɹɞɚ. Эɬɨɬ 
ɢɧɞɢɤɚɬɨɪ ɞɟɣɫɬɜɭɟɬ, ɟɫɥɢ ɬɨɥɶɤɨ ɛɚɬɚɪɟɹ ɧɟ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɨɬɤɥɸɱɟɧɢɹ. ɑɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ 
ɩɨɤɚɡɚɧɢɟ ɫɜɟɬɨɞɢɨɞɧɨɝɨ ɢɧɞɢɤɚɬɨɪɚ, ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɧɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟ (ɫɦ. ɪɢɫɭɧɨɤ). 
Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɢɧɫɬɪɭɤɰɢɢ, ɩɪɢɥɚɝɚɟɦɨɣ ɤ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟ 
Keysight N1418A. 

6.1.2 Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɜ ɩɪɢɛɨɪ 

1. ȼɵɤɥɸɱɢɬɟ ɩɪɢɛɨɪ ɢ ɨɬɫɨɟɞɢɧɢɬɟ ɨɬ ɧɟɝɨ ɫɟɬɟɜɨɣ ɲɧɭɪ. 

2. ɋɧɢɦɢɬɟ ɤɪɵɲɤɭ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɠɦɢɬɟ ɧɚ ɫɬɨɩɨɪ ɢ ɨɬɬɹɧɢɬɟ ɤɪɵɲɤɭ. 
3. ȼɫɬɚɜɶɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ. 

 ȼɨɡɶɦɢɬɟ ɛɚɬɚɪɟɸ ɬɚɤ, ɱɬɨɛɵ ɟɟ ɜɟɪɯɧɹɹ ɫɬɨɪɨɧɚ ɛɵɥɚ ɨɛɪɚɳɟɧɚ ɜɜɟɪɯ, ɩɪɢɠɦɢɬɟ ɟɟ ɤɨɧɬɚɤɬɧɵɟ 
ɜɵɜɨɞɵ ɤ ɤɨɧɬɚɤɬɧɵɦ ɜɵɜɨɞɚɦ ɜ ɛɚɬɚɪɟɣɧɨɦ ɨɬɫɟɤɟ ɢ ɧɚɠɦɢɬɟ ɧɚ ɛɚɬɚɪɟɸ ɫɨ ɫɬɨɪɨɧɵ ɥɟɧɬɵ, ɱɬɨ-
ɛɵ ɭɥɨɠɢɬɶ ɟɟ ɜ ɛɚɬɚɪɟɣɧɵɣ ɨɬɫɟɤ. 

4. ɍɫɬɚɧɨɜɢɬɟ ɧɚ ɦɟɫɬɨ ɤɪɵɲɤɭ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ. 

 ȼɫɬɚɜɶɬɟ ɹɡɵɱɨɤ ɤɪɵɲɤɢ ɜ ɩɚɡ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ ɢ ɧɚɠɦɢɬɟ ɧɚ ɤɪɵɲɤɭ. 

 Ɂɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 

ɋɬɨɩɨɪ Ʌɟɧɬɚ 

Ʉɧɨɩɤɚ 

ɂɧɞɢɤɚɬɨɪ ɭɪɨɜɧɹ ɡɚɪɹɞɚ 

Ʉɨɧɬɚɤɬɧɵɟ ɜɵɜɨɞɵ 

Ʉɨɧɬɚɤɬɧɵɟ ɜɵɜɨɞɵ

ȼɟɪɯɧɹɹ ɫɬɨɪɨɧɚ 



Ⱦɦɛɝɛ 6: ɋɛɜɩɭɛ ɬ ɛɥɥɮɧɮɦɺɭɩɫɨɩɤ ɜɛɭɛɫɠɠɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 168 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

6.1.3 Ʉɚɤ ɜɵɧɭɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɢɡ ɩɪɢɛɨɪɚ 

1. ȼɵɤɥɸɱɢɬɟ ɩɪɢɛɨɪ ɢ ɨɬɫɨɟɞɢɧɢɬɟ ɨɬ ɧɟɝɨ ɫɟɬɟɜɨɣ ɲɧɭɪ. 

2. ɋɧɢɦɢɬɟ ɤɪɵɲɤɭ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚɠɦɢɬɟ ɧɚ ɫɬɨɩɨɪ ɢ ɨɬɬɹɧɢɬɟ ɤɪɵɲɤɭ. 
3. ȼɵɧɶɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ. 

 ɇɚɠɦɢɬɟ ɧɚ ɫɬɨɩɨɪ ɜ ɛɚɬɚɪɟɣɧɨɦ ɨɬɫɟɤɟ ɢ ɜɵɬɚɳɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɡɚ ɥɟɧɬɭ. 
4. ɍɫɬɚɧɨɜɢɬɟ ɧɚ ɦɟɫɬɨ ɤɪɵɲɤɭ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ. 

 ȼɫɬɚɜɶɬɟ ɹɡɵɱɨɤ ɤɪɵɲɤɢ ɜ ɩɚɡ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ ɢ ɧɚɠɦɢɬɟ ɧɚ ɤɪɵɲɤɭ. 

6.1.4 Ʉɚɤ ɩɪɨɞɥɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

• ȿɫɥɢ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɨɹɧɧɨɝɨ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɨɬ ɷɥɟɤɬɪɨɫɟɬɢ, ɜɵɧɶɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ 
ɛɚɬɚɪɟɸ ɢɡ ɩɪɢɛɨɪɚ ɢ ɩɪɢɫɨɟɞɢɧɢɬɟ ɩɪɢɛɨɪ ɤ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. 

• ȿɫɥɢ ɭ ɜɚɫ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɷɥɟɤɬɪɨɫɟɬɢ, ɩɨɥɶɡɭɣɬɟɫɶ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 
ɛɚɬɚɪɟɟɣ. ɉɪɨɜɟɪɶɬɟ ɢɧɞɢɤɚɬɨɪ ɭɪɨɜɧɹ ɡɚɪɹɞɚ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ. ȿɫɥɢ ɨɧ ɩɨɤɚɡɵɜɚɟɬ 
ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɡɚɪɹɞɚ, ɡɚɪɹɞɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ (ɫɦ. ɪɚɡɞɟɥ 6.2). 

• ȿɫɥɢ ɜ ɬɟɱɟɧɢɟ ɛɥɢɠɚɣɲɟɣ ɧɟɞɟɥɢ ɜɵ ɧɟ ɫɨɛɢɪɚɟɬɟɫɶ ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢɛɨɪɨɦ, ɬɨ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɜɵɧɭɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ. Ʌɭɱɲɟ ɜɫɟɝɨ ɯɪɚɧɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɩɪɢ ɭɪɨɜɧɟ ɡɚɪɹ-
ɞɚ ɨɬ 50% ɞɨ 80%. ɇɟɢɫɩɨɥɶɡɭɟɦɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɬɟɪɹɟɬ ɫɩɨɫɨɛ-
ɧɨɫɬɶ ɞɟɪɠɚɬɶ ɡɚɪɹɞ. 

• ɉɪɟɠɞɟ ɱɟɦ ɡɚɪɹɠɚɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɟɸ, ɩɨɞɨɠɞɢɬɟ, ɩɨɤɚ ɨɧɚ ɧɟ ɧɚɝɪɟɟɬɫɹ ɞɨ ɤɨɦɧɚɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ. Ɋɟɡɤɢɣ ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɟɬ ɧɚɪɭɲɢɬɶ ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɛɚɬɚɪɟɟ ɢ ɜ 
ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɜɵɡɜɚɬɶ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ. 

• ɏɪɚɧɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɜ ɫɭɯɨɦ, ɱɢɫɬɨɦ ɢ ɫɜɨɛɨɞɧɨɦ ɨɬ ɩɵɥɢ ɦɟɫɬɟ, ɜ ɭɞɚɥɟɧɢɢ ɨɬ ɦɟ-
ɬɚɥɥɢɱɟɫɤɢɯ ɩɪɟɞɦɟɬɨɜ ɢ ɚɝɪɟɫɫɢɜɧɵɯ ɝɚɡɨɜ. 

• Ⱦɨɩɭɫɬɢɦɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɚ ɩɪɢ ɩɢɬɚɧɢɢ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚ-
ɪɟɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 9°ɋ ɞɨ +45°ɋ. Эɤɫɩɥɭɚɬɚɰɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɨɣ ɢɥɢ ɛɨ-
ɥɟɟ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɟɟ ɩɨɜɪɟɠɞɟɧɢɸ ɢɥɢ ɤ ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ. ɉɪɢ 
ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (ɨɫɨɛɟɧɧɨ ɧɢɠɟ 0°ɋ) ɧɚɪɭɲɚɸɬɫɹ ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɛɚɬɚɪɟɟ ɢ ɭɦɟɧɶɲɚ-
ɟɬɫɹ ɟɟ ɟɦɤɨɫɬɶ. 

6.1.5 ɂɧɞɢɤɚɬɨɪ ɭɪɨɜɧɹ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

ɂɧɞɢɤɚɬɨɪ ɭɪɨɜɧɹ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɧɚɯɨɞɢɬɫɹ 
ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɛɨɪɚ. Ɉɧ ɩɨɤɚɡɵɜɚɟɬ ɭɪɨɜɟɧɶ ɡɚɪɹɞɚ 
ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɤɚɤ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɷɬɨɦ ɪɢɫɭɧɤɟ. 

6.1.6 ɍɯɨɞ ɡɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ 

ɉɟɪɢɨɞɢɱɟɫɤɢ ɨɫɦɚɬɪɢɜɚɣɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɧɚ ɩɪɟɞɦɟɬ ɜɵɹɜɥɟɧɢɹ ɬɚɤɢɯ ɩɪɢɡɧɚɤɨɜ ɞɟɝɪɚ-
ɞɚɰɢɢ, ɤɚɤ ɜɡɞɭɬɢɟ ɤɨɪɩɭɫɚ, ɩɨɹɜɥɟɧɢɟ ɬɪɟɳɢɧ ɢɥɢ ɭɬɟɱɤɢ ɠɢɞɤɨɫɬɢ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɞɟɝɪɚɞɚɰɢɢ 
ɫɥɟɞɭɟɬ ɡɚɦɟɧɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɢ ɧɚɞɥɟɠɚɳɢɦ ɨɛɪɚɡɨɦ ɥɢɤɜɢɞɢɪɨɜɚɬɶ ɨɬɫɥɭɠɢɜɲɭɸ ɛɚ-
ɬɚɪɟɸ. Эɤɫɩɥɭɚɬɚɰɢɹ ɩɪɢɛɨɪɚ ɫ ɢɫɩɨɪɱɟɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɟɝɨ ɩɨɜɪɟɠ-
ɞɟɧɢɸ. ɋɦ. ɬɚɤɠɟ ɨɩɢɫɚɧɢɟ ɦɟɪ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɜ ɪɚɡɞɟɥɟ 6.3. 

6.1.7 Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

• Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨ ɜɪɟɦɹ ɡɚɪɹɞɚ: 0°ɋ ÷ +35°ɋ 

• Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨ ɜɪɟɦɹ ɪɚɡɪɹɞɚ: –20°ɋ ÷ +55°ɋ 

• Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɯɪɚɧɟɧɢɢ 
ɉɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ: –20 °ɋ ÷ +60°ɋ  
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ: –20°ɋ ÷ +25°ɋ 

Ⱦɥɢɬɟɥɶɧɨɟ ɯɪɚɧɟɧɢɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɫɜɵɲɟ +40°ɋ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɭɯɭɞɲɟɧɢɟ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢ ɫɨɤɪɚɳɟɧɢɟ ɫɪɨɤɚ ɟɟ ɫɥɭɠɛɵ. ɇɟ ɯɪɚɧɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚ-
ɪɟɢ ɜ ɪɚɡɪɹɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɞɨɥɶɲɟ ɨɞɧɨɝɨ ɦɟɫɹɰɚ. ɇɟ ɯɪɚɧɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɛɟɡ 
ɩɨɞɡɚɪɹɞɤɢ ɞɨɥɶɲɟ ɨɞɧɨɝɨ ɝɨɞɚ. 



Ⱦɦɛɝɛ 6: ɋɛɜɩɭɛ ɬ ɛɥɥɮɧɮɦɺɭɩɫɨɩɤ ɜɛɭɛɫɠɠɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 169 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

• ȼɪɟɦɹ ɪɚɛɨɬɵ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜ ɩɪɢɛɨɪɟ: 7 ɱɚɫɨɜ (ȼ2983Ⱥ), 5 ɱɚɫɨɜ (ȼ2987Ⱥ) 

• Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɡɚɪɹɞɤɢ ɞɨ 100% ɟɦɤɨɫɬɢ: 

ȼɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ: 7 ɱɚɫɨɜ ɫ ɡɚɪɹɞɧɵɦ ɬɨɤɨɦ 1 Ⱥ 

ȼɧɟ ɷɤɫɩɥɭɚɬɚɰɢɢ: 3,5 ɱɚɫɚ ɫ ɡɚɪɹɞɧɵɦ ɬɨɤɨɦ 2 Ⱥ 

Ɂɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ: 3 ɱɚɫɚ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɡɚɪɹɞɧɵɦ ɬɨɤɨɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ +25°ɋ 

• ɋɪɨɤ ɫɥɭɠɛɵ: ɧɟ ɦɟɧɟɟ 300 ɰɢɤɥɨɜ ɡɚɪɹɞɚ-ɪɚɡɪɹɞɚ ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɟɦɤɨɫɬɶɸ 75% ɨɬ ɩɟɪɜɨɧɚɱɚɥɶ-
ɧɨɣ ɟɦɤɨɫɬɢ ɩɪɢ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɟ +25°ɋ; ɬɨɤ ɡɚɪɹɞɚ 4,6 Ⱥ; ɬɨɤ ɪɚɡɪɹɞɚ 4,6 Ⱥ. 

6.2 ɉɪɨɰɟɞɭɪɵ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

6.2.1 ɉɪɨɰɟɞɭɪɚ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ 

ɑɬɨɛɵ ɡɚɪɹɞɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ (Keysight N1418A) ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ, ɫɥɟɞɭɟɬ ɩɪɨɫɬɨ ɩɪɢɫɨɟ-
ɞɢɧɢɬɶ ɩɪɢɛɨɪ ɤ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɟɪɟɡ ɫɟɬɟɜɨɣ ɲɧɭɪ. 

• ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ ɢɧɞɢɤɚɬɨɪ ɭɪɨɜɧɹ ɡɚɪɹɞɚ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɨɤɚɡɵɜɚɟɬ ɢɦɟɸ-
ɳɢɣɫɹ ɭɪɨɜɟɧɶ ɡɚɪɹɞɚ. 

• ɉɪɢ ɜɵɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ ɜɨ ɜɪɟɦɹ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢɡɦɟɧɹɟɬɫɹ ɧɚ ɨɪɚɧɠɟɜɵɣ 
ɰɜɟɬ ɫɜɟɱɟɧɢɹ ɫɜɟɬɨɞɢɨɞɚ ɩɨɞ ɜɵɤɥɸɱɚɬɟɥɟɦ ɩɢɬɚɧɢɹ. 

6.2.2 ɉɪɨɰɟɞɭɪɚ ɡɚɪɹɞɤɢ ɫ ɩɨɦɨɳɶɸ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɉɪɢɫɨɟɞɢɧɢɬɟ ɤ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɡɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (Keysight N1419A) ɢ ɡɚɪɹɞɢɬɟ ɚɤɤɭɦɭɥɹ-
ɬɨɪɧɭɸ ɛɚɬɚɪɟɸ (Keysight N1418A), ɤɚɤ ɨɩɢɫɚɧɨ ɧɢɠɟ. 

1. ɉɪɢɫɨɟɞɢɧɢɬɟ ɤ ɡɚɪɹɞɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ ɟɝɨ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ. 

2. ɉɪɢɫɨɟɞɢɧɢɬɟ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɤ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɟɪɟɡ ɫɟɬɟɜɨɣ ɲɧɭɪ. 

 ɉɨɫɥɟ ɫɚɦɨɩɪɨɜɟɪɤɢ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɝɚɫɧɟɬ ɫɜɟɬɨɞɢɨɞ. Ɍɟɩɟɪɶ ɡɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɝɨɬɨɜɨ ɤ 
ɪɚɛɨɬɟ. 

 ȿɫɥɢ ɤɪɚɫɧɚɹ ɤɨɧɬɪɨɥɶɧɚɹ ɥɚɦɩɨɱɤɚ ɩɪɨɞɨɥɠɚɟɬ ɫɜɟɬɢɬɶɫɹ ɜ ɨɬɫɭɬɫɬɜɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜ 
ɡɚɪɹɞɧɨɦ ɭɫɬɪɨɣɫɬɜɟ, ɷɬɨ ɨɡɧɚɱɚɟɬ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

3. ɉɨɦɟɫɬɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɜ ɡɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 

 Ɂɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɨɩɨɡɧɚɟɬ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɢ ɜɵɩɨɥɧɹɟɬ ɢɧɢɰɢɚɥɢɡɚɰɢɸ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɨɫɬɚɜɶɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɜ ɡɚɪɹɞɧɨɦ ɭɫɬɪɨɣɫɬɜɟ, ɩɨɤɚ ɧɟ ɡɚɫɜɟɬɢɬɫɹ ɡɟɥɟɧɚɹ 
ɤɨɧɬɪɨɥɶɧɚɹ ɥɚɦɩɨɱɤɚ. Ɂɟɥɟɧɨɟ ɫɜɟɱɟɧɢɟ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɩɨɥɧɨɫɬɶɸ ɡɚɪɹɠɟ-
ɧɚ. Ɍɟɩɟɪɶ ɜɵɧɶɬɟ ɛɚɬɚɪɟɸ ɢɡ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

Ɂɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɢɧɫɬɪɭɤɰɢɢ, ɩɪɢɥɚɝɚɟɦɨɣ ɤ ɡɚɪɹɞɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ 
(Keysight N1419A). 



Ⱦɦɛɝɛ 6: ɋɛɜɩɭɛ ɬ ɛɥɥɮɧɮɦɺɭɩɫɨɩɤ ɜɛɭɛɫɠɠɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 170 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

6.3 Ɇɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ. Ɂɚ ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɢɧɫɬɪɭɤɰɢɢ "Ɇɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɥɢɬɢɣ-
ɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ", ɩɪɢɥɚɝɚɟɦɨɣ ɤ ɩɪɢɛɨɪɚɦ ȼ2983Ⱥ ɢ ȼ2987Ⱥ, ɚ ɬɚɤɠɟ ɤ ɢɧɫɬɪɭɤɰɢɹɦ, 
ɩɪɢɥɚɝɚɟɦɵɦ ɤ ɛɚɬɚɪɟɟ (Keysight N1418A) ɢ ɤ ɡɚɪɹɞɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ (Keysight N1419A). 

6.3.1 Ɇɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɜ ɨɬɧɨɲɟɧɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

ɉɪɢ ɧɟɛɪɟɠɧɨɦ ɨɛɪɚɳɟɧɢɢ ɫ ɥɢɬɢɣ-ɢɨɧɧɵɦɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɦɢ ɛɚɬɚɪɟɹɦɢ ɨɧɢ ɦɨɝɭɬ ɫɢɥɶɧɨ ɧɚɝɪɟ-
ɜɚɬɶɫɹ, ɜɡɪɵɜɚɬɶɫɹ, ɜɨɫɩɥɚɦɟɧɹɬɶɫɹ ɢ ɧɚɧɨɫɢɬɶ ɬɟɦ ɫɚɦɵɦ ɫɟɪɶɟɡɧɵɟ ɬɟɥɟɫɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ. Ɉɛɹ-
ɡɚɬɟɥɶɧɨ ɫɨɛɥɸɞɚɣɬɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ. 

   ɉɊȿȾɍɉɊȿɀȾȿɇɂȿ    

 ɇɟ ɞɨɩɭɫɤɚɣɬɟ ɧɚɝɪɟɜɚɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨ ɜɵɫɨɤɨɣ (ɛɨɥɟɟ +60°ɋ) ɬɟɦɩɟɪɚɬɭɪɵ 
ɢ ɧɟ ɛɪɨɫɚɣɬɟ ɢɯ ɜ ɨɝɨɧɶ. 

 Ⱦɟɪɠɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɜɧɟ ɩɪɟɞɟɥɨɜ ɞɨɫɹɝɚɟɦɨɫɬɢ ɞɥɹ ɞɟɬɟɣ. 

 ɇɟ ɞɨɩɭɫɤɚɣɬɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜɵɜɨɞɨɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ. 

 Ⱦɥɹ ɡɚɦɟɧɵ ɩɪɢɦɟɧɹɣɬɟ ɬɨɥɶɤɨ ɥɢɬɢɣ-ɢɨɧɧɵɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ, ɪɚɡɪɟɲɟɧɧɵɟ ɤ 
ɩɪɢɦɟɧɟɧɢɸ ɤɨɦɩɚɧɢɟɣ Keysight. 

 ɉɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɩɪɚɜɢɥ ɡɚɦɟɧɵ ɢ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɫɭɳɟɫɬɜɭɟɬ ɨɩɚɫ-
ɧɨɫɬɶ ɜɡɪɵɜɚ. 

 ɇɟ ɫɨɟɞɢɧɹɣɬɟ ɦɟɠɞɭ ɫɨɛɨɣ ɜɵɜɨɞɵ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɤɚɤɢɦ-ɥɢɛɨ ɦɟɬɚɥɥɢɱɟɫɤɢɦ 
ɩɪɟɞɦɟɬɨɦ (ɧɚɩɪɢɦɟɪ, ɩɪɨɜɨɞɨɦ). 

 ɇɟ ɧɨɫɢɬɟ ɢ ɧɟ ɯɪɚɧɢɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɜɦɟɫɬɟ ɫ ɬɚɤɢɦɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɩɪɟɞɦɟ-
ɬɚɦɢ, ɤɚɤ ɨɠɟɪɟɥɶɹ, ɡɚɤɨɥɤɢ ɞɥɹ ɜɨɥɨɫ ɢ ɬ.ɩ. 

 ɇɟ ɩɵɬɚɣɬɟɫɶ ɩɪɨɛɢɬɶ ɛɚɬɚɪɟɸ ɝɜɨɡɞɟɦ, ɧɟ ɫɬɭɱɢɬɟ ɩɨ ɧɟɣ ɦɨɥɨɬɤɨɦ, ɧɟ ɧɚɫɬɭɩɚɣɬɟ ɧɚ ɛɚ-
ɬɚɪɟɸ ɧɨɝɚɦɢ ɢ ɨɛɟɪɟɝɚɣɬɟ ɟɟ ɨɬ ɭɞɚɪɨɜ. 

 ɇɟ ɩɵɬɚɣɬɟɫɶ ɩɪɢɩɚɢɜɚɬɶ ɩɪɨɜɨɞɚ ɩɪɹɦɨ ɤ ɜɵɜɨɞɚɦ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

 ɇɟ ɞɨɩɭɫɤɚɣɬɟ ɭɜɥɚɠɧɟɧɢɹ ɤɨɪɩɭɫɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɧɟɟ ɜɨɞɵ ɢ 
ɦɨɪɫɤɨɣ ɜɨɞɵ. 

 ɇɟ ɪɚɡɛɢɪɚɣɬɟ ɢ ɧɟ ɩɵɬɚɣɬɟɫɶ ɩɟɪɟɨɛɨɪɭɞɨɜɚɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ. Ȼɚɬɚɪɟɹ ɫɨɞɟɪ-
ɠɢɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɜɪɟɠɞɟɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɟɟ ɧɚɝɪɟɜɚ-
ɧɢɸ, ɜɡɪɵɜɭ ɢɥɢ ɜɨɫɩɥɚɦɟɧɟɧɢɸ. 

 ɇɟ ɩɨɦɟɳɚɣɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɩɨɞ ɩɪɹɦɵɟ ɫɨɥɧɟɱɧɵɟ ɥɭɱɢ ɢ ɧɟ ɨɫɬɚɜɥɹɣɬɟ ɟɟ 
ɜɧɭɬɪɢ ɚɜɬɨɦɨɛɢɥɹ ɜ ɠɚɪɤɭɸ ɩɨɝɨɞɭ. Эɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɟɪɟɝɪɟɜɭ, ɜɡɪɵɜɭ ɢɥɢ ɜɨɫɩɥɚ-
ɦɟɧɟɧɢɸ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. Ɍɚɤɨɟ ɨɛɪɚɳɟɧɢɟ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ ɦɨɠɟɬ ɬɚɤ-
ɠɟ ɜɵɡɜɚɬɶ ɭɯɭɞɲɟɧɢɟ ɟɟ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɫɨɤɪɚɳɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ. 

 ɉɪɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɡɚɦɟɧɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜɨɡɧɢɤɚɟɬ ɨɩɚɫɧɨɫɬɶ ɜɡɪɵɜɚ. ɉɪɢɦɟ-
ɧɹɣɬɟ ɞɥɹ ɡɚɦɟɧɵ ɬɨɥɶɤɨ ɪɟɤɨɦɟɧɞɨɜɚɧɧɭɸ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɬɨɝɨ ɠɟ ɬɢɩɚ ɢɥɢ ɷɤ-
ɜɢɜɚɥɟɧɬɧɭɸ. Ʌɢɤɜɢɞɢɪɭɣɬɟ ɨɬɫɥɭɠɢɜɲɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɫɨɝɥɚɫɧɨ ɢɧɫɬɪɭɤɰɢɢ 
ɢɡɝɨɬɨɜɢɬɟɥɹ. 

 ɉɪɢ ɡɚɪɹɞɤɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ ɜɨɡɦɨɠɧɨ ɧɚɝɪɟɜɚɧɢɟ ɩɪɢɛɨɪɚ, ɞɚɠɟ 
ɟɫɥɢ ɜɵɤɥɸɱɟɧɨ ɟɝɨ ɩɢɬɚɧɢɟ. ɉɨɫɬɚɪɚɣɬɟɫɶ ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɥɟɠɚɳɭɸ ɜɟɧɬɢɥɹɰɢɸ. 

 ɇɟ ɪɚɡɪɹɠɚɣɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ ɢɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɤɪɨɦɟ ɤɚɤ ɱɟɪɟɡ ɩɪɢɛɨɪ ɢɥɢ 
ɡɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. ɉɪɢɦɟɧɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɥɹ ɩɢɬɚɧɢɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɞɪɭɝɨ-
ɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɤɪɨɦɟ ɩɪɟɞɩɢɫɚɧɧɨɝɨ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɟɟ ɩɨɜɪɟɠɞɟɧɢɸ ɢɥɢ ɤ ɫɨɤɪɚɳɟɧɢɸ 
ɫɪɨɤɚ ɫɥɭɠɛɵ. ȿɫɥɢ ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɥɹɟɬ ɱɪɟɡɦɟɪɧɵɣ ɬɨɤ, ɬɨ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ 
ɦɨɠɟɬ ɩɟɪɟɝɪɟɬɶɫɹ, ɜɡɨɪɜɚɬɶɫɹ, ɜɨɫɩɥɚɦɟɧɢɬɶɫɹ ɢ ɧɚɧɟɫɬɢ ɬɟɦ ɫɚɦɵɦ ɫɟɪɶɟɡɧɵɟ ɬɟɥɟɫɧɵɟ 
ɩɨɜɪɟɠɞɟɧɢɹ. 



Ⱦɦɛɝɛ 6: ɋɛɜɩɭɛ ɬ ɛɥɥɮɧɮɦɺɭɩɫɨɩɤ ɜɛɭɛɫɠɠɤ  

ɋɮɥɩɝɩɟɬɭɝɩ ɟɦɺ ɪɩɦɷɢɩɝɛɭɠɦɺ 171 Ɋɫɣɜɩɫɶ Keysight ɬɠɫɣɣ B2980 

6.3.2 Ɇɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɜ ɨɬɧɨɲɟɧɢɢ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

  ɉɊȿȾɈɋɌȿɊȿɀȿɇɂȿ    

Ⱦɥɹ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (Keysight N1418A) ɜɧɟ ɩɪɢɛɨɪɚ ɩɨɥɶɡɭɣɬɟɫɶ ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ (Key-
sight N1419A). 

ɇɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɩɨɥɶɡɭɣɬɟɫɶ ɩɟɪɟɞɟɥɚɧɧɵɦ ɢɥɢ ɩɨɜɪɟɠɞɟɧɧɵɦ ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. 

6.3.3 ɍɩɚɤɨɜɤɚ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ 

ȼ ɨɬɧɨɲɟɧɢɢ ɭɩɚɤɨɜɤɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɥɢɬɢɣ-ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɬɪɟɛɭɸɬɫɹ ɫɩɟ-
ɰɢɚɥɶɧɵɟ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ, ɩɪɟɞɩɢɫɚɧɧɵɟ ɉɪɚɜɢɥɚɦɢ ɨɛɪɚɳɟɧɢя ɫ ɨɩɚɫɧыɦɢ ɝɪɭɡɚɦɢ (DGR) 
Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɚɫɫɨɰɢɚɰɢɢ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɜɨɡɱɢɤɨɜ (IATA). Ɂɚ ɩɨɞɪɨɛɧɨɫɬɹɦɢ ɨɛɪɚɳɚɣɬɟɫɶ ɤ ɨɛ-
ɫɥɭɠɢɜɚɸɳɟɣ ɜɚɫ ɬɪɚɧɫɩɨɪɬɧɨɣ ɤɨɦɩɚɧɢɢ. 

6.3.4 Ɉɛɪɚɳɟɧɢɟ ɫ ɨɬɫɥɭɠɢɜɲɢɦɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɦɢ ɛɚɬɚɪɟɹɦɢ 

Ɉɬɫɥɭɠɢɜɲɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɩɨɞɥɟɠɚɬ ɭɬɢɥɢɡɚɰɢɢ ɢɥɢ ɥɢɤɜɢɞɚɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚ-
ɰɢɨɧɚɥɶɧɵɦɢ ɩɪɟɞɩɢɫɚɧɢɹɦɢ. Ɉɛɦɨɬɚɣɬɟ ɜɵɜɨɞɵ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢɡɨɥɹɰɢɨɧɧɨɣ ɥɟɧɬɨɣ ɢɥɢ 
ɩɨɥɨɠɢɬɟ ɟɟ ɜ ɨɬɞɟɥɶɧɵɣ ɩɚɤɟɬ ɢɡ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

 


