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Ⱦаɫаɨɭɣɺ
ɇаɭɠɫɣаɦɶ в ɨаɬɭɩɺɴɠɧ дɩɥɮɧɠɨɭɠ ɪɫɠдɩ-

ɬɭавɦɺɹɭɬɺ ɨа ɮɬɦɩвɣɺɰ «ɥаɥ ɠɬɭɷ» ɣ ɧɩɞɮɭ 

ɣɢɧɠɨɺɭɷɬɺ в ɪɩɬɦɠдɮɹɴɣɰ ɫɠдаɥцɣɺɰ 

ɜɠɢ ɪɫɠдваɫɣɭɠɦɷɨɩɞɩ ɮвɠдɩɧɦɠɨɣɺ. Ʌɫɩɧɠ 

ɭɩɞɩ, в ɧаɥɬɣɧаɦɷɨɩ дɩɪɮɬɭɣɧɩɤ ɬɭɠɪɠɨɣ 

ɨа ɮɬɦɩвɣɺɰ вɬɠɰ ɪɫɣɧɠɨɣɧɶɰ ɢаɥɩɨɩв ɥɩɧ-

ɪаɨɣɺ Keysight ɨаɬɭɩɺɴɣɧ ɩɭɥаɢɶваɠɭɬɺ 

ɩɭ ɦɹɜɶɰ ɞаɫаɨɭɣɤ, ɥаɥ ɺвɨɶɰ, ɭаɥ ɣ ɪɩд-

ɫаɢɮɧɠваɠɧɶɰ, в ɩɭɨɩɳɠɨɣɣ даɨɨɩɞɩ ɫɮɥɩ-

вɩдɬɭва ɣɦɣ ɦɹɜɩɤ ɬɩдɠɫɡаɴɠɤɬɺ в ɨɠɧ 

ɣɨɯɩɫɧацɣɣ, в ɭɩɧ ɲɣɬɦɠ ɩɭ ɪɩдɫаɢɮɧɠваɠ-

ɧɶɰ ɞаɫаɨɭɣɤ ɬɩɩɭвɠɭɬɭвɣɤ ɩɡɣдаɨɣɺɧ 

ɣɦɣ ɪɫɣɞɩдɨɩɬɭɣ дɦɺ ɥɩɨɥɫɠɭɨɩɤ цɠɦɣ. 

Ʌɩɧɪаɨɣɺ Keysight ɨɠ ɨɠɬɠɭ ɨɣɥаɥɩɤ ɩɭвɠɭ-

ɬɭвɠɨɨɩɬɭɣ ɢа ɦɹɜɶɠ ɩɳɣɜɥɣ, ɪɩɜɩɲɨɶɠ 

ɣɦɣ ɩɜɮɬɦɩвɦɠɨɨɶɠ ɮɜɶɭɥɣ, ɬвɺɢаɨɨɶɠ 

ɬ дɩɬɭавɥɩɤ, ɣɬɪɩɦɷɢɩваɨɣɠɧ ɣɦɣ ɣɬɪɩɦɨɠ-

ɨɣɠɧ ɨаɬɭɩɺɴɠɞɩ дɩɥɮɧɠɨɭа ɣɦɣ ɦɹɜɩɤ 

ɬɩдɠɫɡаɴɠɤɬɺ в ɨɠɧ ɣɨɯɩɫɧацɣɣ. Ɋɫɣ ɨа-

ɦɣɲɣɣ ɧɠɡдɮ ɥɩɧɪаɨɣɠɤ Keysight ɣ ɪɩɦɷɢɩ-

ваɭɠɦɠɧ ɩɭдɠɦɷɨɩɞɩ ɪɣɬɷɧɠɨɨɩɞɩ ɬɩɞɦаɳɠ-

ɨɣɺ, ɞаɫаɨɭɣɤɨɶɠ ɮɬɦɩвɣɺ ɥɩɭɩɫɩɞɩ в ɲаɬɭɣ 

ɪɫɩдɮɥцɣɣ, ɥɩɭɩɫаɺ ɫаɬɬɧаɭɫɣваɠɭɬɺ в ɨа-

ɬɭɩɺɴɠɧ дɩɥɮɧɠɨɭɠ, ɪɫɩɭɣвɩɫɠɲаɭ ɪɫɣвɠдɠɨ-

ɨɶɧ ɢдɠɬɷ ɮɬɦɩвɣɺɧ, ɪɫɠɣɧɮɴɠɬɭвɠɨɨɮɹ 

ɬɣɦɮ ɣɧɠɹɭ ɞаɫаɨɭɣɤɨɶɠ ɮɬɦɩвɣɺ ɭаɥɩɞɩ 

ɩɭдɠɦɷɨɩɞɩ ɬɩɞɦаɳɠɨɣɺ.

Ɇɣцɠɨɢɣɣ ɨа ɭɠɰɨɩɦɩɞɣɣ
Ɋɫɩɞɫаɧɧɨɩɠ ɣ (ɣɦɣ) аɪɪаɫаɭɨɩɠ ɩɜɠɬɪɠɲɠ-

ɨɣɠ, ɩɪɣɬɶваɠɧɩɠ в даɨɨɩɧ дɩɥɮɧɠɨɭɠ, ɪɫɠ-

дɩɬɭавɦɺɠɭɬɺ ɪɩ ɦɣцɠɨɢɣɣ, ɣ ɦɹɜɩɠ ɠɞɩ ɣɬ-

ɪɩɦɷɢɩваɨɣɠ ɣɦɣ ɥɩɪɣɫɩваɨɣɠ дɩɪɮɬɥаɠɭɬɺ 

ɭɩɦɷɥɩ ɨа ɮɬɦɩвɣɺɰ ɭаɥɩɤ ɦɣцɠɨɢɣɣ.

Ɏɬɦɩвɣɺ ɩɞɫаɨɣɲɠɨɨɶɰ ɪɫав
Ɉɝɪаɧиɱɟɧɧɵɟ ɩɪава ɩɪавиɬɟɥɶɫɬва СɒȺ. ɉɪа-

ва ɧа ɩɪɨɝɪаɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧиɟ и ɬɟхɧиɱɟɫɤиɟ 

ɞаɧɧɵɟ, ɩɪɟɞɨɫɬавɥяɟɦɵɟ ɮɟɞɟɪаɥɶɧɨɦɭ ɩɪа-

виɬɟɥɶɫɬвɭ, вɤɥɸɱаɸɬ ɬɨɥɶɤɨ ɬаɤиɟ ɩɪава, ɤɨ-

ɬɨɪɵɟ ɨɛɵɱɧɨ ɩɪɟɞɨɫɬавɥяɸɬɫя ɤɨɧɟɱɧɵɦ 

ɩɨɥɶɡɨваɬɟɥяɦ. ɇаɫɬɨяɳая ɨɛɵɱɧая ɤɨɦɦɟɪ-

ɱɟɫɤая ɥиɰɟɧɡия ɧа ɩɪɨɝɪаɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧиɟ 

и ɬɟхɧиɱɟɫɤиɟ ɞаɧɧɵɟ ɩɪɟɞɨɫɬавɥяɟɬɫя ɤɨɦɩа-

ɧиɟɣ Keysight в ɫɨɨɬвɟɬɫɬвии ɫ ɉɪавиɥаɦи 

ɡаɤɭɩɨɤ ɞɥя ɮɟɞɟɪаɥɶɧɵх ɧɭɠɞ FAR 12.211 

(ɬɟхɧиɱɟɫɤиɟ ɞаɧɧɵɟ) и 12.212 (ɩɪɨɝɪаɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧиɟ ɞɥя ɤɨɦɩɶɸɬɟɪɨв), а ɞɥя ɦиɧи-

ɫɬɟɪɫɬва ɨɛɨɪɨɧɵ — в ɫɨɨɬвɟɬɫɬвии ɫ ɉɪави-

ɥаɦи ɡаɤɭɩɨɤ ɞɥя ɧɭɠɞ ɨɛɨɪɨɧɵ DFARS 

252.227-7015 (ɬɟхɧиɱɟɫɤиɟ ɞаɧɧɵɟ — ɤɨɦɦɟɪ-

ɱɟɫɤиɟ ɩɪɨɞɭɤɬɵ) и DFARS 227.7202-3 (ɩɪава 

ɧа ɤɨɦɦɟɪɱɟɫɤɨɟ ɩɪɨɝɪаɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧиɟ 

ɞɥя ɤɨɦɩɶɸɬɟɪɨв и ɞɨɤɭɦɟɧɬаɰиɸ ɤ ɩɪɨɝɪаɦɦ-

ɧɨɦɭ ɨɛɟɫɩɟɱɟɧиɸ ɞɥя ɤɨɦɩɶɸɬɟɪɨв).

Ɋɫɣɧɠɲаɨɣɺ ɪɩ ɭɠɰɨɣɥɠ 

ɜɠɢɩɪаɬɨɩɬɭɣ

ВɈɃɇАɈɃЕ!

ɉɪɟɞɭɩɪɟɞиɬɟɥɶɧая ɧаɞɩиɫɶ 
«ВɈɃɇАɈɃЕ!» ɨɡɧаɱаɟɬ ɧаɥиɱиɟ 
ɨɩаɫɧɨɫɬи. Ɉɧа ɩɪиɡваɧа ɩɪивɥɟɱɶ 
вɧиɦаɧиɟ ɤ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɨɰɟɞɭɪɟ, 
ɦɟɬɨɞиɤɟ и ɬ.ɩ., ɧɟɩɪавиɥɶɧɨɟ вɵɩɨɥ-
ɧɟɧиɟ иɥи ɧɟɫɨɛɥɸɞɟɧиɟ ɤɨɬɨɪɨɣ ɦɨ-
ɠɟɬ ɩɪивɟɫɬи ɤ ɬɪавɦаɦ иɥи ɫɦɟɪɬи. 
ɉɪɟɠɞɟ ɱɟɦ ɩɪɨɞɨɥɠиɬɶ ɪаɛɨɬɭ в ɡɨɧɟ 
ɞɟɣɫɬвия ɩɪɟɞɭɩɪɟɞиɬɟɥɶɧɨɣ ɧаɞɩиɫи 
«ВɈɃɇАɈɃЕ!» ɭɛɟɞиɬɟɫɶ, ɱɬɨ ɭɤаɡаɧ-
ɧɵɟ ɧа ɧɟɣ ɭɫɥɨвия ɩɨɥɧɨɫɬɶɸ ɩɨɧяɬ-
ɧɵ и ɫɨɛɥɸɞɟɧɵ.

ɉɌɍɉРɉɁɈɉ!

Ɋɫɠдɮɪɫɠдɣɭɠɦɷɨаɺ ɨадɪɣɬɷ 

«ɉɌɍɉРɉɁɈɉ!» ɩɢɨаɲаɠɭ ɨаɦɣɲɣɠ 

ɩɪаɬɨɩɬɭɣ. ɉɨа ɪɫɣɢваɨа ɪɫɣвɦɠɲɷ 

вɨɣɧаɨɣɠ ɥ ɩɪɫɠдɠɦɠɨɨɩɤ ɪɫɩцɠдɮ-

ɫɠ, ɧɠɭɩдɣɥɠ ɣ ɭ.ɪ., ɨɠɪɫавɣɦɷɨɩɠ 

вɶɪɩɦɨɠɨɣɠ ɣɦɣ ɨɠɬɩɜɦɹдɠɨɣɠ 

ɥɩɭɩɫɩɤ ɧɩɡɠɭ ɪɫɣвɠɬɭɣ ɥ ɭɫавɧаɧ 

ɣɦɣ ɬɧɠɫɭɣ. Ɋɫɠɡдɠ ɲɠɧ ɪɫɩдɩɦɡɣɭɷ 

ɫаɜɩɭɮ в ɢɩɨɠ дɠɤɬɭвɣɺ ɪɫɠдɮɪɫɠдɣ-

ɭɠɦɷɨɩɤ ɨадɪɣɬɣ «ɉɌɍɉРɉɁɈɉ!», 

ɮɜɠдɣɭɠɬɷ, ɲɭɩ ɮɥаɢаɨɨɶɠ ɨа ɨɠɤ 

ɮɬɦɩвɣɺ ɪɩɦɨɩɬɭɷɹ ɪɩɨɺɭɨɶ 

ɣ ɬɩɜɦɹдɠɨɶ.



Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA III

Ɍɣɧвɩɦɶ ɜɠɢɩɪаɬɨɩɬɭɣ
Сɥɟɞɭɸɳиɟ ɫиɦвɨɥɵ ɧа ɩɪиɛɨɪɟ и в ɞɨɤɭɦɟɧɬаɰии ɭɤаɡɵваɸɬ ɧа ɦɟɪɵ 
ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬи, ɤɨɬɨɪɵɟ ɧɟɨɛхɨɞиɦɨ ɩɪиɧяɬɶ ɞɥя ɨɛɟɫɩɟɱɟɧия ɛɟɡɨ-
ɩаɫɧɨɣ ɷɤɫɩɥɭаɬаɰии ɩɪиɛɨɪа.

ɉɪɨɱиɟ ɨɩаɫɧɨɫɬи (ɩɨɞɪɨɛɧая иɧɮɨɪɦаɰия 
ɩɪивɨɞиɬɫя в ɞаɧɧɨɦ ɪɭɤɨвɨɞɫɬвɟ и ɨɬɦɟɱɟɧа 
ɡаɝɨɥɨвɤаɦи «ɈСɌɈɊɈɀɇɈ!» иɥи 
«ВɇɂɆȺɇɂȿ!»)

Ⱦвɭхɩɨɡиɰиɨɧɧɵɣ ɤɧɨɩɨɱɧɵɣ ɩɟɪɟɤɥɸɱаɬɟɥɶ 
в ɧаɠаɬɨɦ ɩɨɥɨɠɟɧии

ɉɨɫɬɨяɧɧɨɟ ɧаɩɪяɠɟɧиɟ иɥи ɬɨɤ
Кɥɟɦɦа иɦɟɟɬ ɩɨɬɟɧɰиаɥ ɡɟɦɥи. ɂɫɩɨɥɶɡɭɟɬ-
ɫя ɞɥя ɰɟɩɟɣ иɡɦɟɪɟɧия и ɤɨɧɬɪɨɥя ɫ ɨɞɧɨɣ 
ɡаɡɟɦɥɟɧɧɨɣ ɤɥɟɦɦɨɣ.

ɉɟɪɟɦɟɧɧɨɟ ɧаɩɪяɠɟɧиɟ иɥи ɬɨɤ ɉɥɸɫɨвая ɩɪиɛɨɪɧая ɤɥɟɦɦа

Кɥɟɦɦа ɡаɳиɬɧɨɝɨ ɡаɡɟɦɥɟɧия Ɇиɧɭɫɨвая ɩɪиɛɨɪɧая ɤɥɟɦɦа

Ⱦвɭхɩɨɡиɰиɨɧɧɵɣ ɤɧɨɩɨɱɧɵɣ ɩɟɪɟɤɥɸɱаɬɟɥɶ 
в ɨɬɠаɬɨɦ ɩɨɥɨɠɟɧии Кɥɟɦɦа ɡаɡɟɦɥɟɧия
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Рɠɥɩɧɠɨдацɣɣ ɪɩ ɜɠɢɩɪаɬɨɩɬɭɣ
Ɉɡɧаɤɨɦɶɬɟɫɶ ɫ ɩɪивɟɞɟɧɧɨɣ ɧиɠɟ иɧɮɨɪɦаɰиɟɣ ɩɟɪɟɞ ɧаɱаɥɨɦ ɪаɛɨɬɵ 
ɫ ɩɪиɛɨɪɨɦ. 

ɇиɠɟ ɨɩиɫаɧɵ ɨɛɳиɟ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬи, ɤɨɬɨɪɵɟ ɧɟɨɛхɨɞиɦɨ ɫɨ-
ɛɥɸɞаɬɶ ɧа вɫɟх ɷɬаɩах ɷɤɫɩɥɭаɬаɰии, ɨɛɫɥɭɠиваɧия и ɪɟɦɨɧɬа ɞаɧɧɨɝɨ 
ɩɪиɛɨɪа. ɇɟɫɨɛɥɸɞɟɧиɟ ɞаɧɧɵх ɦɟɪ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬи иɥи ɫɩɟɰиаɥɶɧɵх 
ɩɪɟɞɭɩɪɟɠɞɟɧиɣ, ɪаɡɦɟɳɟɧɧɵх в ɞɪɭɝих ɪаɡɞɟɥах ɧаɫɬɨяɳɟɝɨ ɪɭɤɨвɨɞ-
ɫɬва, явɥяɟɬɫя ɧаɪɭɲɟɧиɟɦ ɧɨɪɦ ɛɟɡɨɩаɫɧɨɫɬи ɩɪи ɩɪɨɟɤɬиɪɨваɧии, иɡɝɨ-
ɬɨвɥɟɧии и иɫɩɨɥɶɡɨваɧиɸ ɩɪиɛɨɪа ɩɨ ɧаɡɧаɱɟɧиɸ. Кɨɦɩаɧия Keysight 
Technologies ɧɟ ɧɟɫɟɬ ɧиɤаɤɨɣ ɨɬвɟɬɫɬвɟɧɧɨɫɬи в ɫɥɭɱаɟ ɧɟɫɨɛɥɸɞɟɧия 
ɩɨɥɶɡɨваɬɟɥɟɦ ɷɬих ɬɪɟɛɨваɧиɣ.

ВɈɃɇАɈɃЕ!
� ɂɫɩɨɥɶɡɭɣɬɟ ɩɪиɛɨɪ ɫ ɤаɛɟɥяɦи, вхɨɞяɳиɦи в ɤɨɦɩɥɟɤɬ ɩɨɫɬавɤи.

� ɉɪи иɫɩɨɥɶɡɨваɧии ɩɪиɛɨɪа, ɧɟ ɫɨɨɬвɟɬɫɬвɭɸɳɟɦ иɧɫɬɪɭɤɰияɦ ɩɪɨ-
иɡвɨɞиɬɟɥя, ɦɨɠɟɬ ɛɵɬɶ ɧаɪɭɲɟɧа ɟɝɨ ɡаɳиɬа.

� Ⱦɥя ɨɱиɫɬɤи ɩɪиɛɨɪа иɫɩɨɥɶɡɭɣɬɟ ɫɭхɭɸ ɬɤаɧɶ. ɇɟ иɫɩɨɥɶɡɭɣɬɟ 
ɞɥя ɨɱиɫɬɤи ɭɫɬɪɨɣɫɬва ɷɬиɥɨвɵɣ ɫɩиɪɬ и ɞɪɭɝиɟ ɪаɫɬвɨɪиɬɟɥи.

� ɇɟ ɞɨɩɭɫɤаɣɬɟ ɡаɤɪɵɬия вɟɧɬиɥяɰиɨɧɧɵх ɨɬвɟɪɫɬиɣ ɩɪиɛɨɪа.
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ɉɌɍɉРɉɁɈɉ!
� Ƀɬɪɩɦɷɢɮɤɭɠ ɭɩɦɷɥɩ ɳɨɮɫɶ ɪɣɭаɨɣɺ, ɬɩɩɭвɠɭɬɭвɮɹɴɣɠ ɬɭаɨ-

даɫɭɮ ɬɠɭɣ ɪɣɭаɨɣɺ. Ƀɬɪɩɦɷɢɮɤɭɠ ɭɩɦɷɥɩ ɳɨɮɫɶ ɪɣɭаɨɣɺ, ɪɩ-

ɬɭавɦɠɨɨɶɠ ɪɫɩɣɢвɩдɣɭɠɦɠɧ.

� Ɉɠ ɣɬɪɩɦɷɢɮɤɭɠ ɪɩвɫɠɡдɠɨɨɶɤ ɣɦɣ дɠɯɠɥɭɨɶɤ ɪɫɣɜɩɫ. ɉɍɅɆə-

ɒɃɍЕ ɊɃɍАɈɃЕ ɪɫɣɜɩɫа ɣ ɨɠ ɣɬɪɩɦɷɢɮɤɭɠ ɠɞɩ, ɪɩɥа ɜɠɢɩɪаɬ-

ɨɩɬɭɷ ɠɞɩ ɸɥɬɪɦɮаɭацɣɣ ɨɠ ɜɮдɠɭ ɪɩдɭвɠɫɡдɠɨа ɥваɦɣɯɣцɣɫɩ-

ваɨɨɶɧ ɬɪɠцɣаɦɣɬɭɩɧ ɬɠɫвɣɬ-цɠɨɭɫа. Ɋɫɣ ɨɠɩɜɰɩдɣɧɩɬɭɣ 

вɠɫɨɣɭɠ ɪɫɣɜɩɫ в ɥɩɧɪаɨɣɹ Keysight дɦɺ ɬɠɫвɣɬɨɩɞɩ ɩɜɬɦɮɡɣ-

ваɨɣɺ ɣ ɫɠɧɩɨɭа, ɲɭɩɜɶ ɞаɫаɨɭɣɫɩваɭɷ ɬɩɜɦɹдɠɨɣɠ ɧɠɫ 

ɜɠɢɩɪаɬɨɩɬɭɣ.

� Ɉɠ ɸɥɬɪɦɮаɭɣɫɮɤɭɠ ɪɫɣɜɩɫ в ɬɫɠдɠ, ɬɩдɠɫɡаɴɠɤ вɩɬɪɦаɧɠɨɺɹ-

ɴɣɠɬɺ ɞаɢɶ, ɣɬɪаɫɠɨɣɺ ɣ ɪаɫɶ, а ɭаɥɡɠ в ɮɬɦɩвɣɺɰ ɪɩвɶɳɠɨ-

ɨɩɤ вɦаɡɨɩɬɭɣ.

� Ɋɠɫɠд ɪɩдɥɦɹɲɠɨɣɠɧ ɥ ɪɫɣɜɩɫɮ ɦɹɜɶɰ ɪɫɩвɩдɩв ɩɢɨаɥɩɧɷ-

ɭɠɬɷ ɬɩ вɬɠɧɣ ɧаɫɥɣɫɩвɥаɧɣ ɨа ɪɫɣɜɩɫɠ.

� Ɋɠɫɠд ɪɩдɥɦɹɲɠɨɣɠɧ ɥ вɶɰɩдɨɶɧ ɥɦɠɧɧаɧ ɣɬɭɩɲɨɣɥа ɪɣɭаɨɣɺ 

ɩɭɥɦɹɲɣɭɠ ɠɞɩ вɶɰɩд.

� Ɋɫɣ ɬɠɫвɣɬɨɩɧ ɩɜɬɦɮɡɣваɨɣɣ ɪɫɣɜɩɫа ɣɬɪɩɦɷɢɮɤɭɠ ɭɩɦɷɥɩ 

ɬɪɠцɣɯɣцɣɫɩваɨɨɶɠ ɢаɪаɬɨɶɠ дɠɭаɦɣ.

� Ɉɠ ɮɬɭаɨавɦɣваɤɭɠ в ɪɫɣɜɩɫ аɨаɦɩɞɣ дɠɭаɦɠɤ ɣ ɨɠ вɨɩɬɣɭɠ 

в ɨɠɞɩ ɨɠɬаɨɥцɣɩɨɣɫɩваɨɨɶɠ ɣɢɧɠɨɠɨɣɺ. ɒɭɩɜɶ ɞаɫаɨɭɣɫɩваɭɷ 

ɬɩɜɦɹдɠɨɣɠ ɧɠɫ ɜɠɢɩɪаɬɨɩɬɭɣ, вɩɢвɫаɴаɤɭɠ ɪɫɣɜɩɫ в ɥɩɧɪа-

ɨɣɹ Keysight дɦɺ ɬɠɫвɣɬɨɩɞɩ ɩɜɬɦɮɡɣваɨɣɺ ɣ ɫɠɧɩɨɭа. 

� Ɉɠ ɸɥɬɪɦɮаɭɣɫɮɤɭɠ ɪɫɣɜɩɫ ɬɩ ɬɨɺɭɩɤ ɣɦɣ ɨɠɢаɥɫɠɪɦɠɨɨɩɤ 

ɥɫɶɳɥɩɤ.

� Ɋɫɣ ɸɥɬɪɦɮаɭацɣɣ ɪɫɣɜɩɫа ɨɠ ɢаɥɫɶваɤɭɠ ɠɞɩ вɠɨɭɣɦɺцɣɩɨɨɶɠ 

ɩɭвɠɫɬɭɣɺ ɣ вɠɨɭɣɦɺɭɩɫ.
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ɍɫɠɜɩваɨɣɺ ɪɩ ɜɠɢɩɪаɬɨɩɬɭɣ ɣ ɸɦɠɥɭɫɩɧаɞɨɣɭɨɩɤ ɬɩвɧɠɬɭɣɧɩɬɭɣ
Ⱦаɧɧɵɣ иɫɬɨɱɧиɤ ɩиɬаɧия ɪаɡɪаɛɨɬаɧ в ɫɨɨɬвɟɬɫɬвии ɫɨ ɫɥɟɞɭɸɳиɦи ɬɪɟ-
ɛɨваɧияɦи ɩɨ ɛɟɡɨɩаɫɧɨɫɬи и ɷɥɟɤɬɪɨɦаɝɧиɬɧɨɣ ɫɨвɦɟɫɬиɦɨɫɬи (ЭɆС).

ЭɇɌ
� IEC61326-1:2005/EN61326-1:2006

� CISPR 11:2003/EN55011:2007

� Каɧаɞа: ICES/NMB-001: иɡɞаɧиɟ 4, иɸɧɶ 2006 ɝ.
� Ⱥвɫɬɪаɥия/ɇɨвая Ɂɟɥаɧɞия: AS/NZS CISPR11:2004

ȼɠɢɩɪаɬɨɩɬɭɷ
� IEC 61010-1:2001/EN 61010-1:2001 (2-я ɪɟɞаɤɰия)

� Каɧаɞа: CAN/CSA-C22.2 № 61010-1-04

� СɒȺ: ANSI/UL 61010-1:2004

Ɏɬɦɩвɣɺ ɩɥɫɮɡаɹɴɠɤ ɬɫɠдɶ
Ⱦаɧɧɵɣ ɩɪиɛɨɪ ɩɪɟɞɧаɡɧаɱɟɧ ɞɥя иɫɩɨɥɶɡɨваɧия вɧɭɬɪи ɩɨɦɟɳɟɧиɣ. 
В ɫɥɟɞɭɸɳɟɣ ɬаɛɥиɰɟ ɩɟɪɟɱиɫɥɟɧɵ ɨɛɳиɟ ɬɪɟɛɨваɧия ɤ ɭɫɥɨвияɦ ɨɤɪɭ-
ɠаɸɳɟɣ ɫɪɟɞɵ, ɩɪи ɤɨɬɨɪɵх ɞɨɩɭɫɤаɟɬɫя ɷɤɫɩɥɭаɬаɰия ɞаɧɧɨɝɨ ɩɪиɛɨɪа.

Ɏɬɦɩвɣɺ ɩɥɫɮɡаɹɴɠɤ 

ɬɫɠдɶ
ɍɫɠɜɩваɨɣɺ

Ɍɟɦɩɟɪаɬɭɪа

Ɋаɛɨɱиɟ ɭɫɥɨвия
� Ɉɬ 0 °C ɞɨ 40 °C (ɩɨɥɧɵɣ ɧɨɦиɧаɥɶɧɵɣ вɵхɨɞ)
ɍɫɥɨвия хɪаɧɟɧия
� Ɉɬ -20 °C ɞɨ 70 °C

Ɉɬɧɨɫиɬɟɥɶɧая вɥаɠɧɨɫɬɶ Ɋаɛɨɱиɟ ɭɫɥɨвия
� Ɉɬɧɨɫиɬɟɥɶɧая вɥаɠɧɨɫɬɶ 95 % (ɦаɤɫиɦɭɦ)

Вɵɫɨɬа ɧаɞ ɭɪɨвɧɟɦ ɦɨɪя Ⱦɨ 2000 ɦ

Каɬɟɝɨɪия ɭɫɬаɧɨвɤи II (ɞɥя иɫɩɨɥɶɡɨваɧия вɧɭɬɪи ɩɨɦɟɳɟɧиɣ)

Сɬɟɩɟɧɶ ɡаɝɪяɡɧɟɧия 2
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Ɉɩɫɧаɭɣвɨаɺ ɧаɫɥɣɫɩвɥа

Ɂɧаɤ Сȿ явɥяɟɬɫя ɡаɪɟɝиɫɬɪиɪɨваɧɧɵɦ 
ɬɨваɪɧɵɦ ɡɧаɤɨɦ ȿвɪɨɩɟɣɫɤɨɝɨ ɫɨɨɛ-
ɳɟɫɬва. Ɂɧаɤ CE ɨɛɨɡɧаɱаɟɬ, ɱɬɨ ɬɨваɪ 
ɫɨɨɬвɟɬɫɬвɭɟɬ вɫɟɦ ɩɪиɦɟɧиɦɵɦ ȿвɪɨ-
ɩɟɣɫɤиɦ ɞиɪɟɤɬиваɦ.

Ɂɧаɤ C-Tick явɥяɟɬɫя ɡаɪɟɝиɫɬɪиɪɨваɧ-
ɧɵɦ ɬɨваɪɧɵɦ ɡɧаɤɨɦ авɫɬɪаɥиɣɫɤɨɝɨ 
Ⱥɝɟɧɬɫɬва ɩɨ ɪаɫɩɪɟɞɟɥɟɧиɸ ɫɩɟɤɬɪа. 
Ɉɧ ɩɨɞɬвɟɪɠɞаɟɬ ɫɨɨɬвɟɬɫɬвиɟ ɬɪɟɛɨ-
ваɧияɦ ɧɨɪɦаɬивɧɨɣ ɩɪɨɝɪаɦɦɵ 
Ⱥвɫɬɪаɥии ɩɨ ɷɥɟɤɬɪɨɦаɝɧиɬɧɨɣ 
ɫɨвɦɟɫɬиɦɨɫɬи ɧа ɭɫɥɨвиях Ⱥɤɬа 
ɨ ɪаɞиɨɫвяɡи ɨɬ 1992 ɝ.

ICES/NMB-001 ɨɛɨɡɧаɱаɟɬ, ɱɬɨ ɞаɧɧɨɟ 
ɭɫɬɪɨɣɫɬвɨ ɨɬɧɨɫиɬɫя ɤ ɤɥаɫɫɭ ɩɪиɛɨ-
ɪɨв, ɩɪиɦɟɧяɟɦɵх в ɩɪɨɦɵɲɥɟɧɧɨɫɬи, 
ɧаɭɤɟ и ɦɟɞиɰиɧɟ, и ɫɨɨɬвɟɬɫɬвɭɟɬ ɤа-
ɧаɞɫɤɨɦɭ ɧɨɪɦаɬивɧɨɦɭ ɞɨɤɭɦɟɧɬɭ 
ICES-001.
Cet appareil ISM est conforme à la norme 
NMB-001 du Canada

Эɬɨɬ ɩɪиɛɨɪ ɫɨɨɬвɟɬɫɬвɭɟɬ ɬɪɟɛɨваɧи-
яɦ ɤ ɦаɪɤиɪɨвɤɟ Ⱦиɪɟɤɬивɵ ɩɨ ɭɬиɥи-
ɡаɰии ɨɬхɨɞɨв ɩɪɨиɡвɨɞɫɬва ɷɥɟɤɬɪи-
ɱɟɫɤɨɝɨ и ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɨɪɭɞɨваɧия 
(WEEE) 2002/96/EC. Ɍаɤая ɦаɪɤиɪɨвɤа 
ɧа ɭɫɬɪɨɣɫɬвɟ ɨɛɨɡɧаɱаɟɬ, ɱɬɨ ɨɧɨ 
явɥяɟɬɫя ɷɥɟɤɬɪиɱɟɫɤиɦ иɥи ɷɥɟɤɬɪɨɧ-
ɧɵɦ ɭɫɬɪɨɣɫɬвɨɦ, ɧɟ ɩɪɟɞɧаɡɧаɱɟɧɧɵɦ 
ɞɥя ɭɬиɥиɡаɰии ɫ ɨɛɵɱɧɵɦи ɛɵɬɨвɵɦи 
ɨɬхɨɞаɦи.

Ɂɧаɤ CSA явɥяɟɬɫя ɡаɪɟɝиɫɬɪиɪɨваɧ-
ɧɵɦ ɬɨваɪɧɵɦ ɡɧаɤɨɦ Каɧаɞɫɤɨɣ аɫɫɨ-
ɰиаɰии ɩɨ ɫɬаɧɞаɪɬиɡаɰии.

Эɬɨɬ ɫиɦвɨɥ ɭɤаɡɵваɟɬ ɩɟɪиɨɞ, в ɬɟ-
ɱɟɧиɟ ɤɨɬɨɪɨɝɨ ɧɟ ɨɠиɞаɟɬɫя ɭɬɟɱɤа 
иɥи ɪаɫɩаɞ ɨɩаɫɧɵх иɥи ɬɨɤɫиɱɧɵх 
вɟɳɟɫɬв ɩɪи ɨɛɵɱɧɨɦ иɫɩɨɥɶɡɨваɧии. 
Ɉɠиɞаɟɦɵɣ ɫɪɨɤ ɷɤɫɩɥɭаɬаɰии ɩɪиɛɨ-
ɪа ɫɨɫɬавɥяɟɬ ɫɨɪɨɤ ɥɟɬ.

Ⱦаɧɧɵɣ ɫиɦвɨɥ ɩɨɞɬвɟɪɠɞаɟɬ ɫɨɨɬвɟɬ-
ɫɬвиɟ ɬɪɟɛɨваɧияɦ ɩɨ ɷɥɟɤɬɪɨɦаɝɧиɬ-
ɧɨɣ ɫɨвɦɟɫɬиɦɨɫɬи ɤɥаɫɫа A ɩɨ ɫɬаɧ-
ɞаɪɬаɦ ɘɠɧɨɣ Кɨɪɟи. Эɬɨɬ ɩɪиɛɨɪ 
ɤɥаɫɫа Ⱥ ɩɨɞхɨɞиɬ ɞɥя ɩɪɨɮɟɫɫиɨ-
ɧаɥɶɧɨɝɨ ɩɪиɦɟɧɟɧия и иɫɩɨɥɶɡɨваɧия 
в ɷɥɟɤɬɪɨɦаɝɧиɬɧɵх ɫɪɟɞах вɧɟ ɠиɥɵх 
ɩɨɦɟɳɟɧиɣ.
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ȿɣɫɠɥɭɣва ɩɜ ɮɭɣɦɣɢацɣɣ ɸɦɠɥɭɫɣɲɠɬɥɩɞɩ ɣ ɸɦɠɥɭɫɩɨɨɩɞɩ 

ɩɜɩɫɮдɩваɨɣɺ (WEEE) 2002/96/EC

Эɬɨɬ ɩɪиɛɨɪ ɫɨɨɬвɟɬɫɬвɭɟɬ ɬɪɟɛɨваɧияɦ ɤ ɦаɪɤиɪɨвɤɟ Ⱦиɪɟɤɬивɵ ɩɨ ɭɬи-
ɥиɡаɰии ɨɬхɨɞɨв ɩɪɨиɡвɨɞɫɬва ɷɥɟɤɬɪиɱɟɫɤɨɝɨ и ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɨɪɭɞɨва-
ɧия (WEEE) 2002/96/EC. Ɍаɤая ɦаɪɤиɪɨвɤа ɧа ɭɫɬɪɨɣɫɬвɟ ɨɛɨɡɧаɱаɟɬ, ɱɬɨ 
ɨɧɨ явɥяɟɬɫя ɷɥɟɤɬɪиɱɟɫɤиɦ иɥи ɷɥɟɤɬɪɨɧɧɵɦ ɭɫɬɪɨɣɫɬвɨɦ, ɧɟ ɩɪɟɞɧаɡɧа-
ɱɟɧɧɵɦ ɞɥя ɭɬиɥиɡаɰии ɫ ɨɛɵɱɧɵɦи ɛɵɬɨвɵɦи ɨɬхɨɞаɦи. 

Ʌаɭɠɞɩɫɣɺ ɣɢдɠɦɣɺ:

Сɨɝɥаɫɧɨ ɨɩɪɟɞɟɥɟɧияɦ ɬиɩɨв ɨɛɨɪɭɞɨваɧия в ɉɪиɥɨɠɟɧии 1 Ⱦиɪɟɤɬивɵ 
ɨɛ ɭɬиɥиɡаɰии ɷɥɟɤɬɪиɱɟɫɤɨɝɨ и ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɛɨɪɭɞɨваɧия (WEEE), 
ɞаɧɧɵɣ ɩɪиɛɨɪ ɤɥаɫɫиɮиɰиɪɭɟɬɫя ɤаɤ «ɭɫɬɪɨɣɫɬвɨ ɞɥя ɧаɛɥɸɞɟɧия 
и иɡɦɟɪɟɧия».

ɇиɠɟ ɩɪɟɞɫɬавɥɟɧа ɦаɪɤиɪɨвɤа, ɩɪиɤɪɟɩɥɟɧɧая ɤ ɭɫɬɪɨɣɫɬвɭ.

Ɉɠ вɶɜɫаɬɶваɭɷ вɧɠɬɭɠ ɬ ɜɶɭɩвɶɧɣ ɩɭɰɩдаɧɣ.

Ⱦɥя вɨɡвɪаɬа ɧɟɧɭɠɧɨɝɨ ɩɪиɛɨɪа ɨɛɪаɬиɬɟɫɶ в ɛɥиɠаɣɲиɣ ɫɟɪвиɫ-ɰɟɧɬɪ 
ɤɨɦɩаɧии Keysight иɥи ɩɨɫɟɬиɬɟ вɟɛ-ɫаɣɬ 
www.keysight.com/environment/product, ɝɞɟ вɵ ɧаɣɞɟɬɟ ɩɨɞɪɨɛɧɭɸ 
иɧɮɨɪɦаɰиɸ.
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Ⱦɟɤɥаɪаɰия ɫɨɨɬвɟɬɫɬвия (DoC) ɞɥя ɞаɧɧɨɝɨ ɩɪиɛɨɪа ɞɨɫɬɭɩɧа ɧа вɟɛ-
ɫаɣɬɟ ɤɨɦɩаɧии Keysight. Ⱦɥя ɩɨиɫɤа ɞɟɤɥаɪаɰии ɫɨɨɬвɟɬɫɬвия ɦɨɠɧɨ вɨɫ-
ɩɨɥɶɡɨваɬɶɫя ɧаɡваɧиɟɦ ɦɨɞɟɥи иɥи ɨɩиɫаɧиɟɦ ɩɨ ɭɤаɡаɧɧɨɦɭ ɧиɠɟ 
иɧɬɟɪɧɟɬ-аɞɪɟɫɭ.

http://www.keysight.com/go/conformity

ɊРɃɇЕɒАɈɃЕ ȿɫɥи ɧɟ ɭɞаɟɬɫя ɧаɣɬи ɧɭɠɧɭɸ ɞɟɤɥаɪаɰиɸ ɫɨɨɬвɟɬɫɬвия, ɨɛɪаɬиɬɟɫɶ 
в ɦɟɫɬɧɨɟ ɩɪɟɞɫɬавиɬɟɥɶɫɬвɨ ɤɨɦɩаɧии Keysight.
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Ввɠдɠɨɣɠ
Иɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ KОвЬТРСЭ E3640A/E3641A (30 Вɬ), E3642A/ 
E3643A (50 Вɬ) ɢ E3644A/E3645A (80 Вɬ) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɨɞɧɨɜɵхɨɞɧɵɟ, ɞɜɭхɞɢɚɩɚɡɨɧɧɵɟ, 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɢɫɬɨɱɧɢɤɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫ ɢɧɬɟɪɮɟɣɫɚ-
ɦɢ GPIB ɢ RS-232. ɋɨɱɟɬɚɧɢɟ ɜ ɷɬɢх ɢɫɬɨɱɧɢɤɚх ɩɢɬɚɧɢɹ 
ɫɬɟɧɞɨɜɵх ɩɪɢɛɨɪɨɜ ɢ ɫɢɫɬɟɦɧɵх ɭɫɬɪɨɣɫɬɜ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭ-
ɱɢɬɶ ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɪɟɲɟɧɢɟ, ɨɬɜɟɱɚɸɳɟɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ 
ɢ ɬɟɫɬɨɜɵɦ ɬɪɟɛɨɜɚɧɢɹɦ.

Ɏдɩɜɬɭвɩ ɨаɬɭɩɦɷɨɩɞɩ ɪɫɣɜɩɫа
• Ɉɞɢɧ ɜɵхɨɞ, ɞɜɨɣɧɨɣ ɞɢɚɩɚɡɨɧ
• Вɵɤɥɸɱɚɬɟɥɶ ɜɵхɨɞɚ
• Ɇɚɥɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, ɜɵɫɨɤɨɟ ɪɚɡɪɟɲɟɧɢɟ
• ɗɮɮɟɤɬɢɜɧɚɹ ɪɟɝɭɥɢɪɨɜɤɚ ɧɚɝɪɭɡɤɢ ɢ ɫɟɬɢ
• ɇɢɡɤɢɣ ɭɪɨɜɟɧɶ ɩɭɥɶɫɚɰɢɣ ɢ ɲɭɦɨɜ
• Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ
• ɋɨхɪɚɧɟɧɢɟ ɧɚɫɬɪɨɟɤ ɩɹɬɢ ɪɚɛɨɱɢх ɫɨɫɬɨɹɧɢɣ
• ɍɞɨɛɧɵɟ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ
• ɍɞɚɥɟɧɧɨɟ ɫɱɢɬɵɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ
• Вɵхɨɞɧɵɟ ɤɥɟɦɦɵ ɧɚ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɩɚɧɟɥɹх
• ɉɟɪɟɧɨɫɢɦɵɣ ɤɨɪɩɭɫ ɩɨɜɵɲɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɫ ɧɟɫɤɨɥɶɡɹ-

ɳɢɦɢ ɧɨɠɤɚɦɢ
• Вɚɤɭɭɦɧɵɣ ɥɸɦɢɧɟɫɰɟɧɬɧɵɣ ɞɢɫɩɥɟɣ ɫ хɨɪɨɲɟɣ 

ɜɢɞɢɦɨɫɬɶɸ
• Вɵɜɨɞ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚх ɧɚ ɞɢɫɩɥɟɣ

Ɍɣɬɭɠɧɨаɺ ɞɣɜɥɩɬɭɷ
• ɋɬɚɧɞɚɪɬɧɵɟ ɢɧɬɟɪɮɟɣɫɵ GPIB (IEEE-488) ɢ RS-232
• ɋɨɜɦɟɫɬɢɦɨɫɬɶ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɤɨɦɚɧɞɚɦɢ ɞɥɹ ɩɪɨɝɪɚɦ-

ɦɢɪɭɟɦɵх ɩɪɢɛɨɪɨɜ (SCPI)
• ɉɪɨɫɬɨɬɚ ɧɚɫɬɪɨɟɤ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ
• ɉɪɨɝɪɚɦɦɧɚɹ ɤɚɥɢɛɪɨɜɤɚ, ɛɟɡ ɜɧɭɬɪɟɧɧɟɣ ɪɟɝɭɥɢɪɨɜɤɢ 

ɧɚ ɮɢɡɢɱɟɫɤɨɦ ɭɪɨɜɧɟ
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Иɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ E364бA ɫɨɜɦɟɳɚɸɬ ɜ ɫɟɛɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɢɧɟɣɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ, ɱɬɨ ɞɟɥɚɟɬ ɢх ɢɞɟɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɹ ɜ ɫɨɫɬɚɜɟ ɫɢɫɬɟɦ ɩɢɬɚɧɢɹ. ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɢɫɬɨɱɧɢ-
ɤɨɜ ɩɢɬɚɧɢɹ E364бA ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɥɨɤɚɥɶɧɨ, ɫ ɩɟɪɟɞ-
ɧɟɣ ɩɚɧɟɥɢ, ɢɥɢ ɞɢɫɬɚɧɰɢɨɧɧɨ, ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫɵ GPIB 
ɢ RS-232. 

Иɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ E364бA ɪɚɛɨɬɚɸɬ ɜ ɞɜɭх ɞɢɚɩɚɡɨɧɚх — 
ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ ɩɪɢ ɦɟɧɶɲɟɦ ɬɨɤɟ ɢɥɢ ɫ ɛɨ-
ɥɟɟ ɫɢɥɶɧɵɦ ɬɨɤɨɦ ɩɪɢ ɦɟɧɶɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. Вɵхɨɞɧɨɣ ɞɢ-
ɚɩɚɡɨɧ ɜɵɛɢɪɚɟɬɫɹ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɟ 
ɢɧɬɟɪɮɟɣɫɵ.

Эɥɬɪɦɮаɭацɣɩɨɨɶɠ ɰаɫаɥɭɠɫɣɬɭɣɥɣ
• Ɉɞɢɧ ɜɵхɨɞ, ɞɜɨɣɧɨɣ ɞɢɚɩɚɡɨɧ
• Ɋɚɛɨɬɚ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɫɬɜɚ ɧɚɩɪɹɠɟɧɢɹ (ɉɇ) ɢɥɢ ɩɨɫɬɨ-

ɹɧɫɬɜɚ ɬɨɤɚ (ɉɌ)
• Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ (Ɂɉɇ)
• ɉɹɬɶ ɹɱɟɟɤ ɩɚɦɹɬɢ (ɫ 1 ɩɨ 5) ɞɥɹ хɪɚɧɟɧɢɹ ɧɚɫɬɪɚɢɜɚɟɦɵх 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɪɚɛɨɱɢх ɫɨɫɬɨɹɧɢɣ
• Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ
• ɍɞɚɥɟɧɧɨɟ ɫɱɢɬɵɜɚɧɢɟ ɧɚ ɤɥɟɦɦɚх ɡɚɞɧɟɣ ɩɚɧɟɥɢ
• ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ ɤɚɥɢɛɪɨɜɤɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɱɟɪɟɡ 

ɭɞɚɥɟɧɧɵɟ ɢɧɬɟɪɮɟɣɫɵ.

Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ
• ɍɞɨɛɧɵɟ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ
• Вɵɛɨɪ ɜɵхɨɞɧɨɝɨ ɞɢɚɩɚɡɨɧɚ
• Вɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ
• ɇɚɫɬɪɨɣɤɚ ɭɪɨɜɧɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ
• Ɉɱɢɫɬɤɚ ɭɫɥɨɜɢɣ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ
• ɇɚɫɬɪɨɣɤɚ ɢ ɨɬɨɛɪɚɠɟɧɢɟ ɩɪɟɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɟ-

ɧɢɹ ɢ ɬɨɤɚ
• ɋɨхɪɚɧɟɧɢɟ ɢ ɜɵɡɨɜ ɧɚɫɬɪɨɟɤ ɪɚɛɨɱɢх ɫɨɫɬɨɹɧɢɣ
• ɋɛɪɨɫ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜɨ ɜɤɥɸɱɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ
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• Вɨɡɜɪɚɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢɡ ɪɟɠɢɦɚ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜ-
ɥɟɧɢɹ ɜ ɚɜɬɨɧɨɦɧɵɣ ɪɟɠɢɦ

• Вɵɡɨɜ ɢɥɢ ɩɪɨɤɪɭɬɤɚ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚх ɧɚ ɷɤɪɚɧɟ 
ɞɢɫɩɥɟɹ

• ɉɪɨɫɦɨɬɪ ɤɚɥɢɛɪɨɜɨɱɧɵх ɫɨɨɛɳɟɧɢɣ ɢɥɢ ɜɟɪɫɢɢ ɫɢɫɬɟɦ-
ɧɨɝɨ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ

• Ʉɚɥɢɛɪɨɜɤɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɜɤɥɸɱɚɹ ɢɡɦɟɧɟɧɢɟ ɤɨɞɚ 
ɡɚɳɢɬɵ ɤɚɥɢɛɪɨɜɤɢ

• ɇɚɫɬɪɨɣɤɚ ɭɞɚɥɟɧɧɵх ɢɧɬɟɪɮɟɣɫɨɜ
• Вɤɥɸɱɟɧɢɟ ɢɥɢ ɨɬɤɥɸɱɟɧɢɟ ɜɵхɨɞɚ

ɉɪɢ ɪɚɛɨɬɟ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ 
E364бA ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɤɚɤ ɩɪɢɟɦɧɵх, ɬɚɤ ɢ ɩɟɪɟ-
ɞɚɸɳɢх ɭɫɬɪɨɣɫɬɜ. ɋ ɩɨɦɨɳɶɸ ɜɧɟɲɧɟɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɦɨɠɧɨ 
ɞɚɬɶ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɤɨɦɚɧɞɭ ɧɚ ɧɚɫɬɪɨɣɤɭ ɜɵхɨɞɚ ɢɥɢ ɧɚ ɩɟ-
ɪɟɞɚɱɭ ɞɚɧɧɵх ɨ ɫɨɫɬɨɹɧɢɢ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ GPIB ɢɥɢ RS-232. 
В ɱɢɫɥɨ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜхɨɞɢɬ ɫɥɟɞɭɸɳɟɟ:
• ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ
• ɋɱɢɬɵɜɚɧɢɟ ɩɨɤɚɡɚɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ
• ɋɱɢɬɵɜɚɧɢɟ ɩɨɤɚɡɚɧɢɣ ɬɟɤɭɳɟɝɨ ɢ ɫɨхɪɚɧɟɧɧɨɝɨ ɜ ɩɚɦɹɬɢ 

ɫɨɫɬɨɹɧɢɹ
• Ɉɛɧɚɪɭɠɟɧɢɹ ɫɢɧɬɚɤɫɢɱɟɫɤɢх ɩɪɨɝɪɚɦɦɧɵх ɨɲɢɛɨɤ
• ɉɨɥɧɨɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ

Вɚɤɭɭɦɧɵɣ ɥɸɦɢɧɟɫɰɟɧɬɧɵɣ ɞɢɫɩɥɟɣ (ВɅȾ) ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɥɟɞɭɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɢ:
• Ɉɬɨɛɪɚɠɟɧɢɟ ɮɚɤɬɢɱɟɫɤɢх ɡɧɚɱɟɧɢɣ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟ-

ɧɢɹ ɢ ɬɨɤɚ (ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ)
• Ɉɬɨɛɪɚɠɟɧɢɟ ɩɪɟɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟ-

ɧɢɹ ɢ ɬɨɤɚ (ɪɟɠɢɦ ɩɪɟɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ)
• ɉɪɨɜɟɪɤɚ ɪɚɛɨɱɟɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨ ɢɧɞɢɤɚɬɨɪɚɦ
• ɉɪɨɜɟɪɤɚ ɬɢɩɚ ɨɲɢɛɤɢ ɩɨ ɤɨɞɭ ɨɲɢɛɤɢ (ɫɨɨɛɳɟɧɢɹ)

ɇɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɦɟɸɬɫɹ ɩɪɢɛɨɪɧɵɟ ɤɥɟɦɦɵ ɞɥɹ ɩɨɞɫɨ-
ɟɞɢɧɟɧɢɹ ɩɪɨɜɨɞɨɜ ɧɚɝɪɭɡɤɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɫɬɨɥɟ. ɉɨɞɤɥɸɱɟ-
ɧɢɟ ɤ ɜɵхɨɞɭ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ ɡɚɡɟɦɥɟɧɢɟ ɟɝɨ ɲɚɫɫɢ ɜɵ-
ɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɡɚɞɧɢх ɜɵхɨɞɧɵх ɤɥɟɦɦ.
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Ввɟɞɟɧиɟ

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 5

Рɣɬɮɨɩɥ 1-1 Вɵхɨɞɧɵɟ ɤɥɟɦɦɵ ɡаɞɧɟɣ ɩаɧɟɥи

1 ɉɥɚɜɚɸɳɢɣ ɩɨɬɟɧɰɢɚɥ: ɧɟ ɛɨɥɟɟ 60 В ɩɨɫɬ. ɬɨɤɚ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ  (ɩɟɪɟɦɵɱɤɢ ɛɟɡ ɢɡɨɥɹɰɢɢ).

2 ɉɥɚɜɚɸɳɢɣ ɩɨɬɟɧɰɢɚɥ: ɧɟ ɛɨɥɟɟ 240 В ɩɨɫɬ. ɬɨɤɚ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ  (ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɩɟɪɟɦɵɱɤɢ).

ɉɌɍɉРɉɁɈɉ!
Ɋɦаваɹɴɣɤ ɪɩɭɠɨцɣаɦ ɨа вɶɰɩдɠ ɣɬɭɩɲɨɣɥа ɪɣɭаɨɣɺ ɩɭɨɩɬɣɭɠɦɷ-

ɨɩ ɳаɬɬɣ ɜɩɦɠɠ 60 В ɪɩɬɭ. ɭɩɥа ɪɫɠдɬɭавɦɺɠɭ дɦɺ ɪɩɦɷɢɩваɭɠɦɺ 

ɩɪаɬɨɩɬɭɷ ɪɩɫаɡɠɨɣɺ ɸɦɠɥɭɫɣɲɠɬɥɣɧ ɭɩɥɩɧ. 

Ɉɠ дɩɪɮɬɥаɤɭɠ ɨаɦɣɲɣɺ ɨа вɶɰɩдаɰ ɪɦаваɹɴɠɞɩ ɪɩɭɠɨцɣаɦа ɜɩɦɠɠ 60 В ɪɩɬɭ. ɭɩɥа ɪɫɣ ɣɬɪɩɦɷɢɩваɨɣɣ ɨɠɢаɢɠɧɦɠɨɨɶɰ ɪɫɩвɩдɩв ɦɣɨɣɣ 

ɬɲɣɭɶваɨɣɺ ɪɫɣ ɪɩдɥɦɹɲɠɨɣɺ вɶɰɩда () ɥ ɥɦɠɧɧɠ ɬɲɣɭɶваɨɣɺ () 

ɣ вɶɰɩда (–) ɥ ɥɦɠɧɧɠ ɬɲɣɭɶваɨɣɺ (–) ɨа ɢадɨɠɤ ɪаɨɠɦɣ ɜɦɩɥа.
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6 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɍɭаɨдаɫɭɨаɺ ɥɩɧɪɦɠɥɭацɣɺ ɪɩɬɭавɥɣ
ɉɪɨɜɟɪɶɬɟ ɧɚɥɢɱɢɟ ɜ ɤɨɦɩɥɟɤɬɟ ɩɨɫɬɚɜɤɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɭɤɚɡɚɧɧɵх ɧɢɠɟ ɩɨɡɢɰɢɣ. В ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɢɥɢ ɩɨɜɪɟɠɞɟ-
ɧɢɹ ɤɚɤɨɣ-ɥɢɛɨ ɩɨɡɢɰɢɢ ɫɜɹɠɢɬɟɫɶ ɫ ɛɥɢɠɚɣɲɢɦ ɨɮɢɫɨɦ ɩɪɨ-
ɞɚɠ ɤɨɦɩɚɧɢɢ KОвЬТРСЭ.

 ɒɧɭɪ ɩɢɬɚɧɢɹ

 ɋɟɪɬɢɮɢɤɚɬ ɤɚɥɢɛɪɨɜɤɢ

 E364бA — ɤɨɦɩɚɤɬ-ɞɢɫɤ ɫɨ ɫɩɪɚɜɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ

 E364бA — Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
(ɧɚɫɬɨɹɳɟɟ ɪɭɤɨɜɨɞɫɬɜɨ)

 E364бA — ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɢɡɞɟɥɢɹ

ɉɪцɣɣ
Ɉɩɰɢɢ 0EM, 0E3 ɢ 0E9 ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ ɩɢɬɚɧɢɹ, 
ɜɵɛɪɚɧɧɨɟ ɧɚ ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ. В ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɧɮɢɝɭ-
ɪɚɰɢɢ ɛɥɨɤ ɧɚɫɬɪɨɟɧ ɧɚ ɜхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 115 В ɩɟɪɟɦ. 
ɬɨɤɚ 10 %, 47-63 Ƚɰ.

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵх ɫɜɟɞɟɧɢɣ ɨɛ ɢɡɦɟɧɟɧɢɢ 
ɧɚɫɬɪɨɟɤ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɩɢɬɚɧɢɹ ɫɦ. ɪɚɡɞɟɥ «Иɡɦɟɧɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ» ɧɚ ɫɬɪɚɧɢɰɟ 13.

ɍаɜɦɣца 1-1 Ɉɩɰии ɞɥя иɫɬɨɱɧиɤɨв ɩиɬаɧия E364xA

ɉɪцɣɺ ɉɪɣɬаɨɣɠ

0EM Вхɨɞɧɨɟ ɧаɩɪяɠɟɧиɟ 115 В ɩɟɪɟɦ. ɬɨɤа 10 %, 47–63 Ƚɰ.

0E3 Вхɨɞɧɨɟ ɧаɩɪяɠɟɧиɟ 230 В ɩɟɪɟɦ. ɬɨɤа 10 %, 47–63 Ƚɰ.

0E9 Вхɨɞɧɨɟ ɧаɩɪяɠɟɧиɟ 100 В ɩɟɪɟɦ. ɬɨɤа 10 %, 47–63 Ƚɰ.

1CM ɇаɛɨɪ ɤɪɟɩɥɟɧиɣ ɞɥя ɦɨɧɬаɠа в ɫɬɨɣɤɭ (аɪɬиɤɭɥ Keysight 5063-9240)

910 Ⱦɨɩɨɥɧиɬɟɥɶɧɵɣ ɷɤɡɟɦɩɥяɪ ɪɭɤɨвɨɞɫɬва (ɧа ɬɨɦ ɠɟ яɡɵɤɟ, ɤɨɬɨɪɵɣ ɛɵɥ вɵɛɪаɧ 
ɞɥя ɪɭɤɨвɨɞɫɬва ɩɪи ɡаɤаɡɟ иɫɬɨɱɧиɤа ɩиɬаɧия)[1]

[1] Ⱦɥя ɨɮɨɪɦɥɟɧия ɡаɤаɡа ɧа ɞɨɩɨɥɧиɬɟɥɶɧɵɣ ɷɤɡɟɦɩɥяɪ ɪɭɤɨвɨɞɫɬва ɩɨɥɶɡɨваɬɟɥя ɧа аɧɝɥиɣɫɤɨɦ яɡɵɤɟ иɫɩɨɥɶɡɭɣɬɟ аɪɬиɤɭɥ 
Keysight E3640-90001.
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Ɋɫɣɨадɦɠɡɨɩɬɭɣ
ɍɤɚɡɚɧɧɵɟ ɧɢɠɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɦɨɠɧɨ ɡɚɤɚɡɚɬɶ ɜ ɛɥɢɠɚɣ-
ɲɟɦ ɨɮɢɫɟ ɩɪɨɞɚɠ ɤɨɦɩɚɧɢɢ KОвЬТРСЭ ɜɦɟɫɬɟ ɫ ɢɫɬɨɱɧɢɤɨɦ 
ɩɢɬɚɧɢɹ ɢɥɢ ɨɬɞɟɥɶɧɨ.

ɍаɜɦɣца 1-2 ɉɪиɧаɞɥɟɠɧɨɫɬи ɞɥя E364xA

Аɫɭɣɥɮɦ ɉɪɣɬаɨɣɠ

10833A Каɛɟɥɶ GPIB, 1 ɦ (3,3 ɮɭɬа)

10833B Каɛɟɥɶ GPIB, 2 ɦ (6,6 ɮɭɬа)

34398A � Каɛɟɥɶ RS-232, 9 ɤɨɧɬаɤɬɨв (ɝɧɟɡɞɨвɨɣ ɪаɡɴɟɦ) ɧа 9 ɤɨɧɬаɤɬɨв (ɝɧɟɡɞɨвɨɣ 
ɪаɡɴɟɦ), 2,5 ɦ (8,2 ɮɭɬа)

� Ⱥɞаɩɬɟɪ, 9 ɤɨɧɬаɤɬɨв (ɲɬɵɪɶɤɨвɵɣ ɪаɡɴɟɦ) ɧа 25 ɤɨɧɬаɤɬɨв (ɝɧɟɡɞɨвɨɣ ɪаɡɴɟɦ)
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8 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɋɩдɞɩɭɩвɥа ɣɬɭɩɲɨɣɥа ɪɣɭаɨɣɺ

Ɋɫɩвɠɫɥа ɣɬɭɩɲɨɣɥа ɪɣɭаɨɣɺ
1 ɉɪɨɜɟɪɶɬɟ ɤɨɦɩɥɟɤɬɚɰɢɸ ɩɨ ɩɟɪɟɱɧɸ ɩɨɫɬɚɜɤɢ.

ɉɪɨɜɟɪɶɬɟ ɧɚɥɢɱɢɟ ɩɨɡɢɰɢɣ, ɭɤɚɡɚɧɧɵх ɜ ɪɚɡɞɟɥɟ «ɋɬɚɧ-
ɞɚɪɬɧɚɹ ɤɨɦɩɥɟɤɬɚɰɢɹ ɩɨɫɬɚɜɤɢ» ɧɚ ɫɬɪɚɧɢɰɟ 6. В ɫɥɭɱɚɟ 
ɨɬɫɭɬɫɬɜɢɹ ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɹ ɤɚɤɨɣ-ɥɢɛɨ ɩɨɡɢɰɢɢ ɫɜɹɠɢ-
ɬɟɫɶ ɫ ɛɥɢɠɚɣɲɢɦ ɨɮɢɫɨɦ ɩɪɨɞɚɠ ɤɨɦɩɚɧɢɢ KОвЬТРСЭ.

2 ɉɨɞɤɥɸɱɢɬɟ ɫɟɬɟɜɨɣ ɲɧɭɪ ɢ ɜɤɥɸɱɢɬɶ ɢɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ.

В ɩɪɨɰɟɫɫɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ, ɜɵɩɨɥɧɹɟ-
ɦɨɝɨ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ, ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɡɚɝɨɪɚɟɬɫɹ ɞɢ-
ɫɩɥɟɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ɍɚɤɠɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɚɞɪɟɫ 
GPIB. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɫɨ ɜɫɟ-
ɦɢ ɝɨɪɹɳɢɦɢ ɢɧɞɢɤɚɬɨɪɚɦɢ ɭɞɟɪɠɢɜɚɣɬɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɤɥɚɜɢɲɭ . ȿɫɥɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 
ɧɟ ɜɤɥɸɱɚɟɬɫɹ ɤɚɤ ɩɨɥɨɠɟɧɨ, ɫɦ. ɪɚɡɞɟɥ «ɉɨɞɚɱɚ ɩɢɬɚɧɢɹ 
ɧɚ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ» ɧɚ ɫɬɪɚɧɢɰɟ 9.

3 Вɵɩɨɥɧɢɬɟ ɩɨɥɧɨɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ.

В ɩɪɨɰɟɫɫɟ ɩɨɥɧɨɝɨ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɛɨɥɟɟ 
ɩɨɥɧɵɣ ɧɚɛɨɪ ɬɟɫɬɨɜ, ɱɟɦ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ. ɉɪɢ ɜɤɥɸ-
ɱɟɧɢɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɭɞɟɪɠɢɜɚɣɬɟ ɤɥɚɜɢɲɭ , ɩɨɤɚ 
ɧɟ ɪɚɡɞɚɫɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ. ɉɪɢ ɨɬɩɭ-
ɫɤɚɧɢɢ ɤɥɚɜɢɲɢ ɩɨɫɥɟ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ.
ɉɪɢ ɫɛɨɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɫɦ. ɩɪɢɜɟɞɟɧɧɵɟ ɜ Ƚɥɚɜɟ 8, 
«ɋɟɪɜɢɫ ɢ ɬɟхɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ» ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɜɨɡ-
ɜɪɚɬɭ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜ ɤɨɦɩɚɧɢɸ 
KОвЬТРСЭ.

Displaв
Limit

Displaв
Limit

ɊРɃɇЕɒАɈɃЕ ɂɫɬɨɱɧиɤ ɩиɬаɧия ɨɬɝɪɭɠаɟɬɫя ɡавɨɞɨɦ-иɡɝɨɬɨвиɬɟɥɟɦ в ɤɨɦɩɥɟɤɬɟ ɫ ɫɟɬɟ-
вɵɦ ɲɧɭɪɨɦ ɫ виɥɤɨɣ, ɫɨɨɬвɟɬɫɬвɭɸɳɟɣ ɫɬɪаɧɟ ɩɨɫɬавɤи. ɂɫɬɨɱɧиɤ ɩиɬа-
ɧия ɨɫɧаɳɟɧ ɬɪɟхɠиɥɶɧɵɦ ɲɧɭɪɨɦ ɩиɬаɧия ɫ ɡаɡɟɦɥяɸɳиɦ ɩɪɨвɨɞɨɦ, 
в ɤɨɬɨɪɨɦ ɬɪɟɬиɣ ɩɪɨвɨɞɧиɤ иɫɩɨɥɶɡɭɟɬɫя ɞɥя ɡаɡɟɦɥɟɧия. Ɂаɡɟɦɥɟɧиɟ 
иɫɬɨɱɧиɤа ɩиɬаɧия ɨɛɟɫɩɟɱиваɟɬɫя ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɨɞɤɥɸɱɟɧия ɫɟɬɟвɨɝɨ 
ɲɧɭɪа ɤ ɫɨɨɬвɟɬɫɬвɭɸɳɟɣ ɪɨɡɟɬɤɟ. Эɤɫɩɥɭаɬаɰия иɫɬɨɱɧиɤа ɩиɬаɧия 
ɛɟɡ ɧаɞɥɟɠаɳɟɝɨ ɡаɡɟɦɥɟɧия ɲɤаɮа ɧɟ ɞɨɩɭɫɤаɟɬɫя.
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Ɋɩдаɲа ɪɣɭаɨɣɺ ɨа ɣɬɭɩɲɨɣɥ ɪɣɭаɨɣɺ

Еɬɦɣ ɣɬɭɩɲɨɣɥ ɪɣɭаɨɣɺ ɨɠ вɥɦɹɲаɠɭɬɺ
Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɩɪɨɛɥɟɦ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɢ ɜɤɥɸ-
ɱɟɧɢɢ ɩɪɢɛɨɪɚ, ɜɵɩɨɥɧɢɬɟ ɩɪɢɜɟɞɟɧɧɵɟ ɧɢɠɟ ɞɟɣɫɬɜɢɹ. 
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵх ɪɟɤɨɦɟɧɞɚɰɢɣ ɫɦ. ɩɪɢɜɟɞɟɧ-
ɧɵɟ ɜ Ƚɥɚɜɟ 8, «ɋɟɪɜɢɫ ɢ ɬɟхɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ» ɢɧ-
ɫɬɪɭɤɰɢɢ ɩɨ ɜɨɡɜɪɚɬɭ ɩɪɢɛɨɪɚ ɜ ɤɨɦɩɚɧɢɸ KОвЬТРСЭ 
ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ.
1 ɉɪɨɜɟɪɶɬɟ ɩɨɞɚɱɭ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

ɧɚ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.

В ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɲɧɭɪ ɩɢɬɚɧɢɹ ɩɥɨɬɧɨ 
ɜɫɬɚɜɥɟɧ ɜ ɪɨɡɟɬɤɭ ɩɢɬɚɧɢɹ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ. ɍɛɟɞɢɬɟɫɶ ɬɚɤɠɟ, ɱɬɨ ɜ ɫɟɬɢ, ɤ ɤɨɬɨɪɨɣ ɩɨɞɤɥɸɱɟɧ 
ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ, ɟɫɬɶ ɧɚɩɪɹɠɟɧɢɟ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɜɟɪɶ-
ɬɟ, ɱɬɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɜɤɥɸɱɟɧ.

2 ɉɪɨɜɟɪɶɬɟ ɧɚɫɬɪɨɣɤɢ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɩɢɬɚɧɢɹ.

ɉɪɢ ɨɬɝɪɭɡɤɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɧɚɩɪɹ-
ɠɟɧɢɸ ɜ ɫɬɪɚɧɟ ɩɨɥɭɱɚɬɟɥɹ. Иɡɦɟɧɢɬɟ ɧɚɫɬɪɨɣɤɢ ɧɚɩɪɹɠɟ-
ɧɢɹ, ɟɫɥɢ ɨɧɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɟɩɪɚɜɢɥɶɧɨ. Ⱦɨɫɬɭɩɧɵɟ 
ɧɚɫɬɪɨɣɤɢ: 100, 115 ɢ 230 В ɩɟɪɟɦ. ɬɨɤɚ.

3 Уɛɟɞɢɬɟɫɶ, ɱɬɨ ɭɫɬɚɧɨɜɥɟɧ ɧɭɠɧɵɣ ɫɟɬɟɜɨɣ 

ɩɪɟɞɨхɪɚɧɢɬɟɥɶ.
ɉɪɢ ɨɬɝɪɭɡɤɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɟɞɨхɪɚɧɢɬɟɥɶ ɫ ɧɨɦɢɧɚɥɨɦ, ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɦ ɫɬɪɚɧɟ ɩɨɥɭɱɚɬɟɥɹ. Ⱦɥɹ ɡɚɦɟɧɵ ɩɪɟɞɨхɪɚɧɢɬɟ-
ɥɹ ɜ ɢɫɩɨɥɶɡɭɟɦɨɦ ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ ɫɦ. Ɍɚɛɥɢɰɭ 1-3.

ɍаɜɦɣца 1-3 Сɟɬɟвɨɣ ɩɪɟɞɨхɪаɧиɬɟɥɶ E364xA

ɇɩдɠɦɷ Аɫɭɣɥɮɦ Keysight Ɉаɣɧɠɨɩваɨɣɠ дɠɭаɦɣ

E3640A

E3641A

2110-0918 ɉɪɟɞɨхɪаɧиɬɟɥɶ 1,6 A, 250 В ɞɥя 100 и 115 В 
ɩɟɪɟɦ. ɬɨɤа

2110-1346 ɉɪɟɞɨхɪаɧиɬɟɥɶ 1 A T, 250 В ɞɥя 230 В ɩɟɪɟɦ. ɬɨɤа
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10 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɋɫɩвɠɫɥа вɶɰɩдɨɶɰ ɪаɫаɧɠɭɫɩв
ɑɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢ-
ɧɚɥɶɧɵɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɬɨɤ ɢ ɩɪɚɜɢɥɶɧɨ ɪɟɚɝɢɪɭɟɬ 
ɧɚ ɦɚɧɢɩɭɥɹɰɢɢ ɫ ɷɥɟɦɟɧɬɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, 
ɧɟɨɛхɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɟɞɟɧɧɵɟ ɧɢɠɟ ɞɟɣɫɬɜɢɹ. ɉɨɥɧɵɣ 
ɧɚɛɨɪ ɬɟɫɬɨɜ ɞɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ хɚɪɚɤɬɟɪɢ-
ɫɬɢɤ ɩɪɢɛɨɪɚ ɫɦ. ɜ Ƚɥɚɜɟ 8, «ɋɟɪɜɢɫ ɢ ɬɟхɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ».

Ɋɫɩвɠɫɥа вɶɰɩдɨɩɞɩ ɨаɪɫɺɡɠɨɣɺ
ɉɪɢɜɟɞɟɧɧɵɟ ɧɢɠɟ ɞɟɣɫɬɜɢɹ ɩɨɡɜɨɥɹɸɬ ɩɪɨɜɟɪɢɬɶ ɛɚɡɨɜɵɟ 
ɮɭɧɤɰɢɢ ɧɚɩɪɹɠɟɧɢɹ ɛɟɡ ɧɚɝɪɭɡɤɢ.
1 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.

Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɩɟɪɟхɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ ɜɤɥɸɱɟɧɢɹ/ɫɛɪɨ-
ɫɚ, ɜɵхɨɞ ɨɬɤɥɸɱɚɟɬɫɹ (ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ OFF (ВЫɄɅ.)) 
ɢ ɜɵɛɢɪɚɟɬɫɹ ɞɢɚɩɚɡɨɧ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. Ɂɚɝɨɪɚɸɬɫɹ 
ɢɧɞɢɤɚɬɨɪ OVP (Ɂɉɇ) ɢ ɢɧɞɢɤɚɬɨɪ ɞɢɚɩɚɡɨɧɚ ɧɢɡɤɨɝɨ ɧɚ-
ɩɪɹɠɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɜ ɦɨɞɟɥɢ E3640A ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚ-
ɬɨɪ 8 V (8 В)), ɚ ɪɟɝɭɥɹɬɨɪ ɜɤɥɸɱɚɟɬɫɹ ɜ ɪɟɠɢɦ ɪɟɝɭɥɢɪɨɜ-
ɤɢ ɧɚɩɪɹɠɟɧɢɹ.

E3642A

E3643A

2110-1550 ɉɪɟɞɨхɪаɧиɬɟɥɶ 2,5 A T, 125 В ɞɥя 100 и 115 В 
ɩɟɪɟɦ. ɬɨɤа

2110-1346 ɉɪɟɞɨхɪаɧиɬɟɥɶ 1 A T, 250 В ɞɥя 230 В ɩɟɪɟɦ. ɬɨɤа

E3644A

E3645A

2110-1549 ɉɪɟɞɨхɪаɧиɬɟɥɶ 3,15 A T, 125 В ɞɥя 100 и 115 В 
ɩɟɪɟɦ. ɬɨɤа

2110-1548 ɉɪɟɞɨхɪаɧиɬɟɥɶ 2 A T, 250 В ɞɥя 230 В ɩɟɪɟɦ. ɬɨɤа

ɍаɜɦɣца 1-3 Сɟɬɟвɨɣ ɩɪɟɞɨхɪаɧиɬɟɥɶ E364xA (ɩɪɨɞɨɥɠɟɧиɟ)

ɇɩдɠɦɷ Аɫɭɣɥɮɦ Keysight Ɉаɣɧɠɨɩваɨɣɠ дɠɭаɦɣ

ɊРɃɇЕɒАɈɃЕ ɉɪи ɨɛɧаɪɭɠɟɧии ɨɲиɛɤи в ɩɪɨɰɟɫɫɟ ɩɪɨвɟɪɤи вɵхɨɞɧɵх ɡɧаɱɟɧиɣ вɤɥɸ-
ɱаɟɬɫя иɧɞиɤаɬɨɪ ERROR (ɈɒɂȻКȺ). Сɦ. Ƚɥавɭ 4, «Сɨɨɛɳɟɧия ɨɛ ɨɲиɛ-
ɤах» ɞɥя ɩɨɥɭɱɟɧия ɞɨɩɨɥɧиɬɟɥɶɧɨɣ иɧɮɨɪɦаɰии.

Poаer 
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2 Рɚɡɪɟɲɢɬɟ ɜɵхɨɞ.
Иɧɞɢɤɚɬɨɪ OFF ɝɚɫɧɟɬ, ɢ ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ CV (ɉɇ). 
Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɞɢɫɩɥɟɣ ɧɚхɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɢɡɦɟ-
ɪɢɬɟɥɹ. Ɋɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ 
ɧɚ ɞɢɫɩɥɟɟ ɮɚɤɬɢɱɟɫɤɨɝɨ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ.

3 ɉɪɨɜɟɪɶɬɟ ɩɪɚɜɢɥɶɧɨɫɬɶ ɪɟɚɝɢɪɨɜɚɧɢɹ ɜɨɥɶɬɦɟɬɪɚ ɩɟ-

ɪɟɞɧɟɣ ɩɚɧɟɥɢ ɧɚ ɜɪɚɳɟɧɢɟ ɪɟɝɭɥɹɬɨɪɚ ɜ ɨɛɨɢх ɞɢɚɩɚɡɨ-

ɧɚх: ɫ ɧɢɡɤɢɦ ɢ ɜɵɫɨɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ.

ɉɨɜɟɪɧɢɬɟ ɪɟɝɭɥɹɬɨɪ ɩɨ ɱɚɫɨɜɨɣ ɢɥɢ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥ-
ɤɢ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɜɨɥɶɬɦɟɬɪ ɪɟɚɝɢɪɭɟɬ ɧɚ ɜɪɚɳɟɧɢɟ 
ɪɟɝɭɥɹɬɨɪɚ, ɚ ɚɦɩɟɪɦɟɬɪ ɩɨɤɚɡɵɜɚɟɬ ɡɧɚɱɟɧɢɟ, ɛɥɢɡɤɨɟ 
ɤ ɧɭɥɸ. Ɇɢɝɚɸɳɢɣ ɪɚɡɪɹɞ ɦɨɠɧɨ ɩɨɞɫɬɪɨɢɬɶ ɜɪɚɳɟɧɢɟɦ 
ɪɟɝɭɥɹɬɨɪɚ.

4 ɉɪɨɜɟɪɤɚ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɧɭɥɹ 

ɞɨ ɩɨɥɧɨɝɨ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 

ɪɟɝɭɥɹɬɨɪɚ.[1]

Ɋɫɩвɠɫɥа вɶɰɩдɨɩɞɩ ɭɩɥа
ɉɪɢɜɟɞɟɧɧɵɟ ɧɢɠɟ ɞɟɣɫɬɜɢɹ ɩɨɡɜɨɥɹɸɬ ɩɪɨɜɟɪɢɬɶ ɛɚɡɨɜɵɟ 
ɮɭɧɤɰɢɢ ɬɨɤɚ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɦɵɱɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɜɵхɨ-
ɞɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.
1 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.

ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɜɵхɨɞ ɨɬɤɥɸɱɟɧ. Иɧɞɢɤɚɬɨɪ OFF ɝɨɪɢɬ.
2 Ɂɚɤɨɪɨɬɢɬɟ ɜɵхɨɞɧɵɟ ɤɥɟɦɦɵ + ɢ – ɢɡɨɥɢɪɨɜɚɧɧɵɦ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɨɜɨɞɨɦ.

Иɫɩɨɥɶɡɭɣɬɟ ɩɪɨɜɨɞ ɞɨɫɬɚɬɨɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɱɬɨɛɵ ɨɧ ɦɨɝ 
ɜɵɞɟɪɠɚɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫɦ. Ɍɚɛɥɢɰɭ 1-7.

3 Рɚɡɪɟɲɢɬɟ ɜɵхɨɞ.

В ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɨɜɨɞɚ 
ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ CV (ɉɇ) ɢɥɢ CC (ɉɌ). Ɉɛɪɚɬɢɬɟ ɜɧɢ-
ɦɚɧɢɟ, ɱɬɨ ɞɢɫɩɥɟɣ ɧɚхɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɢɡɦɟɪɢɬɟɥɹ.

[1] ɉɪи ɧаɫɬɪɨɣɤɟ ɧаɩɪяɠɟɧия ɦɨɠɧɨ иɫɩɨɥɶɡɨваɬɶ ɤɥавиɲи вɵɛɨɪа ɪаɡɪɟɲɟɧия 
ɞɥя ɩɟɪɟɦɟɳɟɧия ɦиɝаɸɳɟɝɨ ɪаɡɪяɞа вɩɪавɨ иɥи вɥɟвɨ.
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12 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

4 Уɫɬɚɧɨɜɢɬɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɪɚɜɧɨɟ 1,0 В.

ɉɟɪɟɜɟɞɢɬɟ ɞɢɫɩɥɟɣ ɜ ɪɟɠɢɦ ɩɪɟɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ (ɛɭɞɟɬ 
ɦɢɝɚɬɶ ɢɧɞɢɤɚɬɨɪ Limit (ɉɪɟɞɟɥ)). Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ 
ɜ ɪɟɠɢɦɟ ɉɌ ɭɫɬɚɧɨɜɢɬɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟ-
ɧɢɹ, ɪɚɜɧɨɟ 1,0 В. Ɂɚɝɨɪɢɬɫɹ ɢɧɞɢɤɚɬɨɪ CC. Ⱦɥɹ ɜɨɡɜɪɚɬɚ 
ɜ ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ ɩɨɜɬɨɪɧɨ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  
ɢɥɢ ɞɨɠɞɢɬɟɫɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɞɢɫɩɥɟɹ ɱɟ-
ɪɟɡ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ.

5 ɉɟɪɟɤɥɸɱɢɬɟ ɪɟɝɭɥɹɬɨɪ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɬɨɤɨɦ ɢ ɩɪɨɜɟɪɶ-
ɬɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɪɟɚɤɰɢɢ ɚɦɩɟɪɦɟɬɪɚ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚ-

ɧɟɥɢ ɧɚ ɦɚɧɢɩɭɥɹɰɢɢ ɪɟɝɭɥɹɬɨɪɨɦ.

ɉɪɢ ɪɚɛɨɬɟ ɞɢɫɩɥɟɹ ɜ ɪɟɠɢɦɟ ɢɡɦɟɪɢɬɟɥɹ (ɢɧɞɢɤɚɬɨɪ Limit 
(ɉɪɟɞɟɥ) ɜɵɤɥɸɱɟɧ) ɩɨɜɟɪɧɢɬɟ ɪɟɝɭɥɹɬɨɪ ɩɨ ɱɚɫɨɜɨɣ 
ɢɥɢ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɚɦɩɟɪɦɟɬɪ ɪɟ-
ɚɝɢɪɭɟɬ ɧɚ ɜɪɚɳɟɧɢɟ ɪɟɝɭɥɹɬɨɪɚ, ɚ ɜɨɥɶɬɦɟɬɪ ɩɨɤɚɡɵɜɚɟɬ 
ɡɧɚɱɟɧɢɟ, ɛɥɢɡɤɨɟ ɤ ɧɭɥɸ ɩɪɚɤɬɢɱɟɫɤɢ (ɜɨɥɶɬɦɟɬɪ ɩɨɤɚɠɟɬ 
ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɩɪɨɜɨɞɟ). Ɇɢɝɚɸ-
ɳɢɣ ɪɚɡɪɹɞ ɦɨɠɧɨ ɩɨɞɫɬɪɨɢɬɶ ɜɪɚɳɟɧɢɟɦ ɪɟɝɭɥɹɬɨɪɚ.

6 Уɛɟɞɢɬɟɫɶ, ɱɬɨ ɬɨɤ ɦɨɠɟɬ ɛɵɬɶ ɧɚɫɬɪɨɟɧ ɨɬ ɧɭɥɹ 

ɞɨ ɩɨɥɧɨɝɨ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ.[1]

7 Ɉɬɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɨɬɫɨɟɞɢɧɢɬɟ ɩɟɪɟɦɵɱ-
ɤɭ ɨɬ ɜɵхɨɞɧɵх ɤɥɟɦɦ.

[1] ɉɪи ɧаɫɬɪɨɣɤɟ ɬɨɤа ɦɨɠɧɨ иɫɩɨɥɶɡɨваɬɶ ɤɥавиɲи вɵɛɨɪа ɪаɡɪɟɲɟɧия ɞɥя ɩɟ-
ɪɟɦɟɳɟɧия ɦиɝаɸɳɟɝɨ ɪаɡɪяɞа вɩɪавɨ иɥи вɥɟвɨ.
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Ƀɢɧɠɨɠɨɣɠ ɨаɪɫɺɡɠɨɣɺ ɬɠɭɣ

Иɡɦɟɧɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɟɝɭɥɢɪɨɜɤɨɣ 
ɞɜɭх ɤɨɦɩɨɧɟɧɬɨɜ — ɫɟɥɟɤɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɢ ɫɟɬɟɜɨɝɨ 
ɩɪɟɞɨхɪɚɧɢɬɟɥɹ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ.
1 Ɉɬɤɥɸɱɢɬɟ ɩɪɢɛɨɪ ɨɬ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ.
2 ɋɧɢɦɢɬɟ ɤɪɵɲɤɭ. ɋɦ. ɪɚɡɞɟɥ «Ɉɛɳɚɹ ɪɚɡɛɨɪɤɚ» 

ɧɚ ɫɬɪɚɧɢɰɟ 188.
3 ɍɫɬɚɧɨɜɢɬɟ ɞɜɚ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɫɟɥɟɤɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɫɟ-

ɬɢ ɧɚ ɩɟɱɚɬɧɨɣ ɩɥɚɬɟ ɜ ɩɨɥɨɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɭɠ-
ɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. ɋɦ. Ɋɢɫɭɧɨɤ 1-2.

4 ɋɜɟɞɟɧɢɹ ɨ ɩɨɪɹɞɤɟ ɩɪɨɜɟɪɤɢ ɧɨɦɢɧɚɥɚ ɫɟɬɟɜɨɝɨ ɩɪɟɞɨ-
хɪɚɧɢɬɟɥɹ ɢ ɟɝɨ ɡɚɦɟɧɵ ɜ ɫɥɭɱɚɟ ɧɟɨɛхɨɞɢɦɨɫɬɢ ɧɚ ɩɪɟɞɨ-
хɪɚɧɢɬɟɥɶ ɧɭɠɧɨɝɨ ɧɨɦɢɧɚɥɚ ɫɦ. ɜ ɪɚɡɞɟɥɟ «Ɂɚɦɟɧɚ ɫɟɬɟ-
ɜɨɝɨ ɩɪɟɞɨхɪɚɧɢɬɟɥɹ» ɧɚ ɫɬɪɚɧɢɰɟ 14.

5 ɍɫɬɚɧɨɜɢɬɟ ɤɪɵɲɤɭ ɧɚ ɦɟɫɬɨ ɢ ɡɚɤɪɟɩɢɬɟ ɧɚ ɜɢɞɧɨɦ ɦɟɫɬɟ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɛɢɪɤɭ ɢɥɢ ɷɬɢɤɟɬɤɭ ɫ ɢɧɮɨɪɦɚɰɢɟɣ 
ɨ ɧɚɩɪɹɠɟɧɢɢ ɫɟɬɢ ɢ ɢɫɩɨɥɶɡɭɟɦɨɦ ɩɪɟɞɨхɪɚɧɢɬɟɥɟ.

ɉɌɍɉРɉɁɈɉ!
ɉɪаɬɨɩɬɭɷ ɪɩɫаɡɠɨɣɺ ɭɩɥɩɧ! Раɜɩɭаɹɴɣɤ ɬ ɣɬɭɩɲɨɣɥɩɧ ɪɣɭаɨɣɺ 

ɪɠɫɬɩɨаɦ ɨɠ дɩɦɡɠɨ ɬɨɣɧаɭɷ ɥɫɶɳɥɣ ɪɫɣɜɩɫа. ɂаɧɠɨа ɥɩɧɪɩɨɠɨ-

ɭɩв ɣ вɨɮɭɫɠɨɨɣɠ ɨаɬɭɫɩɤɥɣ дɩɦɡɨɶ ɪɫɩɣɢвɩдɣɭɷɬɺ ɭɩɦɷɥɩ ɥва-

ɦɣɯɣцɣɫɩваɨɨɶɧ ɬɠɫвɣɬɨɶɧ ɪɠɫɬɩɨаɦɩɧ.
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14 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Рɣɬɮɨɩɥ 1-2 Сɟɥɟɤɬɨɪ ɧаɩɪяɠɟɧия ɫɟɬи (ɭɫɬаɧɨвɥɟɧ ɧа 115 В ɩɟɪɟɦ. ɬɨɤа)

ɂаɧɠɨа ɬɠɭɠвɩɞɩ ɪɫɠдɩɰɫаɨɣɭɠɦɺ
1 Ɉɬɫɨɟɞɢɧɢɬɟ ɲɧɭɪ ɩɢɬɚɧɢɹ ɢ ɜɵɧɶɬɟ ɞɟɪɠɚɬɟɥɶ ɩɪɟɞɨхɪɚ-

ɧɢɬɟɥɹ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɫ ɩɨɦɨɳɶɸ ɲɥɢɰɟɜɨɣ ɨɬɜɟɪɬɤɢ.

230 В

100 В

115 В

Виɞ ɫвɟɪхɭ
СȿɅȿКɌɈɊ
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2 Иɡɜɥɟɤɢɬɟ ɢɡ ɛɥɨɤɚ ɞɟɪɠɚɬɟɥɶ ɩɪɟɞɨхɪɚɧɢɬɟɥɹ.

3 Вɫɬɚɜɶɬɟ ɜ ɧɟɝɨ ɩɪɟɞɨхɪɚɧɢɬɟɥɶ ɧɭɠɧɨɝɨ ɧɨɦɢɧɚɥɚ.

4 ɍɫɬɚɧɨɜɢɬɟ ɞɟɪɠɚɬɟɥɶ ɩɪɟɞɨхɪɚɧɢɬɟɥɹ ɧɚ ɦɟɫɬɨ.

ɊРɃɇЕɒАɈɃЕ ɉɪɨвɟɪɶɬɟ ɩɪавиɥɶɧɨɫɬɶ вɵɛɨɪа ɧаɩɪяɠɟɧия ɫɟɬи и ɰɟɥɨɫɬɧɨɫɬɶ ɫɟɬɟвɨɝɨ 
ɩɪɟɞɨхɪаɧиɬɟɥя.
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16 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Рɠɞɮɦɣɫɩвɥа ɪɩɦɩɡɠɨɣɺ ɫɮɲɥɣ дɦɺ ɪɠɫɠɨɩɬɥɣ
Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɩɨɥɨɠɟɧɢɹ ɨɬɬɹɧɢɬɟ ɛɨɤɨɜɵɟ ɩɥɚɧɤɢ ɪɭɱɤɢ 
ɨɬ ɩɪɢɛɨɪɚ. Ɂɚɬɟɦ ɩɨɜɟɪɧɢɬɟ ɪɭɱɤɭ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ.

Ɋɩɦɩɡɠɨɣɺ ɪɫɣ ɫаɢɧɠɴɠɨɣɣ ɨа ɬɭɩɦɠ Ɋɩɦɩɡɠɨɣɠ 

ɪɫɣ ɪɠɫɠɨɩɬɥɠ
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ɇɩɨɭаɡ ɣɬɭɩɲɨɣɥа ɪɣɭаɨɣɺ в ɬɭɩɤɥɮ
Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɫɬɚɧɞɚɪɬɧɵɣ 19-ɞɸɣɦɨ-
ɜɨɣ ɫɬɨɟɱɧɵɣ ɲɤɚɮ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨɝɨ ɢɡ ɬɪɟх ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɨ ɩɪɟɞɥɚɝɚɟɦɵх ɤɨɦɩɥɟɤɬɨɜ. Ʉɚɠɞɵɣ ɤɨɦɩɥɟɤɬ ɞɥɹ ɦɨɧɬɚɠɚ 
ɜ ɫɬɨɣɤɭ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɧɫɬɪɭɤɰɢɢ ɢ ɤɪɟɩɟɠɧɵɟ ɩɪɢɫɩɨɫɨ-
ɛɥɟɧɢɹ. Ɋɹɞɨɦ ɫ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ KОвЬТРСЭ E3640A, E3641A, 
E3642A, E3643A, E3644A ɢɥɢ E3645A ɜ ɫɬɨɣɤɭ ɦɨɠɧɨ ɭɫɬɚɧɨ-
ɜɢɬɶ ɥɸɛɨɣ ɩɪɢɛɨɪ ɥɢɧɟɣɤɢ KОвЬТРСЭ SвЬЭОЦ II ɫ ɬɟɦɢ ɠɟ 
ɝɚɛɚɪɢɬɚɦɢ.

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

2 Ⱦɥɹ ɫɧɹɬɢɹ ɪɟɡɢɧɨɜɨɣ ɚɦɨɪɬɢɡɢɪɭɸɳɟɣ ɧɚɤɥɚɞɤɢ ɨɬɬɹɧɢɬɟ 
ɟɟ ɡɚ ɭɝɨɥ ɢ ɫɬɹɧɢɬɟ ɟɟ ɫ ɩɪɢɛɨɪɚ.

ɊРɃɇЕɒАɈɃЕ ɉɟɪɟɞ ɦɨɧɬаɠɨɦ иɫɬɨɱɧиɤа ɩиɬаɧия в ɫɬɨɣɤɭ ɫɧиɦиɬɟ ɪɭɱɤɭ ɞɥя ɩɟɪɟɧɨɫɤи, 
а ɬаɤɠɟ ɩɟɪɟɞɧɸɸ и ɡаɞɧɸɸ ɪɟɡиɧɨвɵɟ аɦɨɪɬиɡиɪɭɸɳиɟ ɧаɤɥаɞɤи.

ɉɟɪɟɞɧяя ɧаɤɥаɞɤа Ɂаɞɧяя ɧаɤɥаɞɤа (виɞ ɫɧиɡɭ)



1 Ɉаɲаɦɩ ɫаɜɩɭɶ
ɉɨɞɝɨɬɨвɤа иɫɬɨɱɧиɤа ɩиɬаɧия

18 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

3 Ⱦɥɹ ɦɨɧɬɚɠɚ ɨɞɧɨɝɨ ɩɪɢɛɨɪɚ ɧɟɨɛхɨɞɢɦɨ ɡɚɤɚɡɚɬɶ ɤɨɦ-
ɩɥɟɤɬ ɚɞɚɩɬɟɪɚ (5063-9240).

4 Ⱦɥɹ ɦɨɧɬɚɠɚ ɞɜɭх ɩɪɢɛɨɪɨɜ ɪɹɞɨɦ ɧɟɨɛхɨɞɢɦɨ ɡɚɤɚɡɚɬɶ 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɬ (5061-9694) ɢ ɤɨɦɩɥɟɤɬ 
ɞɥɹ ɦɨɧɬɚɠɚ ɜ ɫɬɨɣɤɭ (5063-9212). Ɉɛɹɡɚɬɟɥɶɧɨ ɢɫɩɨɥɶ-
ɡɭɣɬɟ ɜ ɫɬɨɟɱɧɨɦ ɲɤɚɮɭ ɨɩɨɪɧɵɟ ɫɚɥɚɡɤɢ.

5 Ⱦɥɹ ɦɨɧɬɚɠɚ ɨɞɧɨɝɨ ɢɥɢ ɞɜɭх ɩɪɢɛɨɪɨɜ ɧɚ ɜɵɞɜɢɠɧɨɣ 
ɩɨɥɤɟ ɧɟɨɛхɨɞɢɦɨ ɡɚɤɚɡɚɬɶ ɦɨɧɬɚɠɧɭɸ ɩɨɥɤɭ (5063-9255) 
ɢ ɧɚɛɨɪ ɧɚɩɪɚɜɥɹɸɳɢх (1494-0015). Ⱦɥɹ ɦɨɧɬɚɠɚ ɨɞɧɨɝɨ 
ɩɪɢɛɨɪɚ ɧɟɨɛхɨɞɢɦɨ ɡɚɤɚɡɚɬɶ ɩɚɧɟɥɶ-ɡɚɝɥɭɲɤɭ (5002-3999).
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Кɪаɬɤиɣ ɨɛɡɨɪ ɩɪиɛɨɪа
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Ʌɫаɭɥɣɤ ɩɜɢɩɫ ɪɫɣɜɩɫа

Ɋɠɫɠдɨɺɺ ɪаɨɠɦɷ

Рɣɬɮɨɩɥ 1-3 Вɧɟɲɧиɣ виɞ ɩɟɪɟɞɧɟɣ ɩаɧɟɥи

ɍаɜɦɣца 1-4 Ɉɛɡɨɪ ɩɟɪɟɞɧɟɣ ɩаɧɟɥи

№ Эɦɠɧɠɨɭ ɉɪɣɬаɨɣɠ

1 Кɥавиɲа вɵɛɨɪа ɞиаɩаɡɨɧа ɧиɡɤɨɝɨ 
ɧаɩɪяɠɟɧия

Вɵɛɨɪ ɞиаɩаɡɨɧа ɧиɡɤɨɝɨ ɧаɩɪяɠɟɧия ɫ ɩɨɞаɱɟɣ ɫɨɨɬвɟɬɫɬвɭɸɳɟɝɨ 
ɩɨɥɧɨɝɨ ɧɨɦиɧаɥɶɧɨɝɨ ɡɧаɱɟɧия ɧа вɵхɨɞɧɵɟ ɤɥɟɦɦɵ.

2 Кɥавиɲа вɵɛɨɪа ɞиаɩаɡɨɧа вɵɫɨɤɨɝɨ 
ɧаɩɪяɠɟɧия

Вɵɛɨɪ ɞиаɩаɡɨɧа вɵɫɨɤɨɝɨ ɧаɩɪяɠɟɧия ɫ ɩɨɞаɱɟɣ ɫɨɨɬвɟɬɫɬвɭɸɳɟɝɨ 
ɩɨɥɧɨɝɨ ɧɨɦиɧаɥɶɧɨɝɨ ɡɧаɱɟɧия ɧа вɵхɨɞɧɵɟ ɤɥɟɦɦɵ.

3 Кɥавиɲа вɤɥɸɱɟɧия ɡаɳиɬɵ 
ɨɬ ɩɟɪɟɧаɩɪяɠɟɧия

Ɋаɡɪɟɲɟɧиɟ иɥи ɡаɩɪɟɳɟɧиɟ ɪаɛɨɬɵ ɡаɳиɬɵ ɨɬ ɩɟɪɟɧаɩɪяɠɟɧия, 
ɭɫɬаɧɨвɤа ɭɪɨвɧя ɧаɩɪяɠɟɧия ɫɪаɛаɬɵваɧия и ɫɛɪɨɫ ɫɨɫɬɨяɧия 
ɩɟɪɟɧаɩɪяɠɟɧия.
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Кɪаɬɤиɣ ɨɛɡɨɪ ɩɪиɛɨɪа

20 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

4 Кɥавиɲа ɨɬɨɛɪаɠɟɧия ɩɪɟɞɟɥɶɧɵх 
ɡɧаɱɟɧиɣ

Вɵвɨɞ ɧа ɞиɫɩɥɟɣ ɩɪɟɞɟɥɶɧɵх ɡɧаɱɟɧиɣ ɧаɩɪяɠɟɧия и ɬɨɤа и вɨɡ-
ɦɨɠɧɨɫɬɶ ɧаɫɬɪɨɣɤи ɩɪɟɞɟɥɶɧɵх ɡɧаɱɟɧиɣ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥяɬɨɪа.

5 Кɥавиɲа вɵɛɨɪа ɪɟɠиɦа ɪɟɝɭɥиɪɨвɤи 
ɧаɩɪяɠɟɧия иɥи ɬɨɤа

Вɵɛɨɪ ɞɥя ɪɟɝɭɥяɬɨɪа ɮɭɧɤɰии ɪɟɝɭɥиɪɨвɤи ɧаɩɪяɠɟɧия иɥи ɬɨɤа.

6 Ɇɟɧɸ вɵɡɨва ɫɨхɪаɧɟɧɧɨɝɨ ɫɨɫɬɨяɧия Вɵɡɨв ɫɨхɪаɧɟɧɧɨɝɨ ɪаɛɨɱɟɝɨ ɫɨɫɬɨяɧия иɡ яɱɟɣɤи ɩаɦяɬи (ɫ 1-ɣ 
ɩɨ 5-ɸ) и ɫɛɪɨɫ иɫɬɨɱɧиɤ ɩиɬаɧия вɨ вɤɥɸɱɟɧɧɨɟ ɫɨɫɬɨяɧиɟ (ɤɨɦаɧɞа 
*RST) ɩɨɫɪɟɞɫɬвɨɦ вɵɛɨɪа ɫ ɩɟɪɟɞɧɟɣ ɩаɧɟɥи ɩɭɧɤɬа RESET 
(СȻɊɈС) в ɷɬɨɦ ɦɟɧɸ.

7 Кɥавиɲа вɵɡɨва ɦɟɧɸ ɫɨхɪаɧɟɧия 
ɫɨɫɬɨяɧия иɥи вɤɥɸɱɟɧия ɥɨɤаɥɶɧɨɝɨ 
ɪɟɠиɦа[1]

ɉɨɡвɨɥяɟɬ ɫɨхɪаɧиɬɶ ɞɨ ɩяɬи ɫɨɫɬɨяɧиɣ иɫɬɨɱɧиɤа ɩиɬаɧия в ɷɧɟɪɝɨ-
ɧɟɡавиɫиɦɨɣ ɩаɦяɬи и ɩɪиɫвɨиɬɶ иɦя ɤаɠɞɨɣ яɱɟɣɤɟ ɩаɦяɬи иɥи вɨɡ-
вɪаɬиɬɶ иɫɬɨɱɧиɤ ɩиɬаɧия иɡ ɪɟɠиɦа ɭɞаɥɟɧɧɨɝɨ иɧɬɟɪɮɟɣɫа в ɥɨ-
ɤаɥɶɧɵɣ ɪɟɠиɦ.

8 Кɥавиɲа вɵɡɨва ɦɟɧɸ ɩɪɨɫɦɨɬɪа 
иɥи вɤɥɸɱɟɧия ɤаɥиɛɪɨвɤи[2]

ɉɪɨɫɦɨɬɪ ɤɨɞɨв ɨɲиɛɨɤ и ɬɟɤɫɬа ɫɨɨɛɳɟɧиɣ ɨɛ ɨɲиɛɤах, ɤаɥиɛɪɨвɨɱ-
ɧɨɣ ɫɬɪɨɤи и вɟɪɫии ɦиɤɪɨɩɪɨɝɪаɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧия ɫиɫɬɟɦɵ ɥиɛɨ 
вɤɥɸɱɟɧиɟ ɪɟɠиɦа ɤаɥиɛɪɨвɤи.

9 Кɥавиɲа ɦɟɧɸ ɤɨɧɮиɝɭɪаɰии ввɨ-
ɞа-вɵвɨɞа иɥи вɤɥɸɱɟɧия ɡаɳиɬɵ[3]

ɇаɫɬɪɨɣɤа ɤɨɧɮиɝɭɪаɰии иɫɬɨɱɧиɤа ɩиɬаɧия ɞɥя ɭɞаɥɟɧɧɵх иɧɬɟɪ-
ɮɟɣɫɨв, вɤɥɸɱɟɧиɟ иɥи вɵɤɥɸɱɟɧиɟ ɡаɳиɬɵ ɤаɥиɛɪɨвɤи иɫɬɨɱɧиɤа 
ɩиɬаɧия.

10 Кɥавиɲа вɤɥɸɱɟɧия-ɨɬɤɥɸɱɟɧия 
вɵхɨɞа

Ɋаɡɪɟɲɟɧиɟ иɥи ɡаɩɪɟɳɟɧиɟ вɵхɨɞа иɫɬɨɱɧиɤа ɩиɬаɧия. Кɥавиɲа 
ɩɟɪɟɤɥɸɱаɟɬ ɫɨɫɬɨяɧиɟ «вɤɥɸɱɟɧɨ» ɧа «ɨɬɤɥɸɱɟɧɨ» и ɧаɨɛɨɪɨɬ.

11 Кɥавиɲи вɵɛɨɪа ɪаɡɪɟɲɟɧия ɉɟɪɟɦɟɳɟɧиɟ ɦиɝаɸɳɟɝɨ ɪаɡɪяɞа вɩɪавɨ иɥи вɥɟвɨ и ɪɟɝɭɥиɪɨвɤа 
ɫɤɨɪɨɫɬи ɩɪɨɤɪɭɬɤи ɬɟɤɫɬа, ɨɬɨɛɪаɠаɟɦɨɝɨ в ɦɟɧɸ View (ɉɪɨɫɦɨɬɪ).

12 Ɋɟɝɭɥяɬɨɪ ɉɪи ɩɨвɨɪɨɬɟ ɪɟɝɭɥяɬɨɪа ɩɨ ɱаɫɨвɨɣ иɥи ɩɪɨɬив ɱаɫɨвɨɣ ɫɬɪɟɥɤи 
ɡɧаɱɟɧиɟ ɦиɝаɸɳɟɝɨ ɪаɡɪяɞа ɭвɟɥиɱиваɟɬɫя иɥи ɭɦɟɧɶɲаɟɬɫя 
ɫɨɨɬвɟɬɫɬвɟɧɧɨ.

[1] Ɋаɛɨɬаɟɬ ɤаɤ ɤɥавиɲа Local (Ʌɨɤаɥɶɧɵɣ), ɟɫɥи иɫɬɨɱɧиɤ ɩиɬаɧия ɧахɨɞиɬɫя в ɪɟɠиɦɟ ɭɞаɥɟɧɧɨɝɨ иɧɬɟɪɮɟɣɫа.

[2] Ɋɟɠиɦ ɤаɥиɛɪɨвɤи ɦɨɠɧɨ вɤɥɸɱиɬɶ, ɧаɠав и ɭɞɟɪɠивая ɷɬɭ ɤɥавиɲɭ ɩɪи вɤɥɸɱɟɧии иɫɬɨɱɧиɤа ɩиɬаɧия.

[3] Ɇɨɠɟɬ иɫɩɨɥɶɡɨваɬɶɫя ɤаɤ ɤɥавиɲа Secure (Вɤɥ. ɡаɳиɬɭ) иɥи Unsecure (Вɵɤɥ. ɡаɳиɬɭ), ɤɨɝɞа иɫɬɨɱɧиɤ ɩиɬаɧия ɧахɨɞиɬɫя 
в ɪɟɠиɦɟ ɤаɥиɛɪɨвɤи.

ɍаɜɦɣца 1-4 Ɉɛɡɨɪ ɩɟɪɟɞɧɟɣ ɩаɧɟɥи (ɩɪɨɞɨɥɠɟɧиɟ)

№ Эɦɠɧɠɨɭ ɉɪɣɬаɨɣɠ
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Кɪаɬɤиɣ ɨɛɡɨɪ ɩɪиɛɨɪа
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Ɉаɬɭɫɩɤɥɣ ɪɫɠдɠɦɷɨɶɰ ɢɨаɲɠɨɣɤ ɨаɪɫɺɡɠɨɣɺ ɣ ɭɩɥа
ɇɚɫɬɪɨɣɤɭ ɩɪɟɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɦɨɠɧɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɜɟɞɟɧɧɵɦ ɧɢɠɟ ɫɩɨɫɨɛɨɦ.

Рɣɬɮɨɩɥ 1-4 ɇаɫɬɪɨɣɤи ɩɪɟɞɟɥɶɧɵх ɡɧаɱɟɧиɣ ɧаɩɪяɠɟɧия и ɬɨɤа

1 ɉɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜɵɛɟɪɢɬɟ ɧɟɨɛхɨɞɢ-
ɦɵɣ ɪɟɠɢɦ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ ɜɵɛɨɪɚ ɞɢɚɩɚ-
ɡɨɧɚ ɧɚɩɪɹɠɟɧɢɹ.

2 ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  ɞɥɹ ɜɵɜɨɞɚ ɩɪɟɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ 
ɧɚ ɷɤɪɚɧ ɞɢɫɩɥɟɹ.

3 ɉɟɪɟɦɟɫɬɢɬɟ ɦɢɝɚɸɳɢɣ ɪɚɡɪɹɞ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ ɫ ɩɨ-
ɦɨɳɶɸ ɤɥɚɜɢɲ ɜɵɛɨɪɚ ɪɚɡɪɟɲɟɧɢɹ ɢ ɩɨɜɨɪɨɬɨɦ ɪɟɝɭɥɹɬɨ-
ɪɚ ɢɡɦɟɧɢɬɟ ɡɧɚɱɟɧɢɟ ɦɢɝɚɸɳɟɝɨ ɪɚɡɪɹɞɚ ɧɚ ɧɭɠɧɨɟ ɩɪɟ-
ɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ. ȿɫɥɢ ɨɤɧɨ ɩɪɟɞɟɥɚ 
ɨɬɨɛɪɚɠɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɤɪɵɥɨɫɶ, ɫɧɨɜɚ ɧɚɠɦɢɬɟ 
ɤɥɚɜɢɲɭ .

4 ɇɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ  ɩɟɪɟɤɥɸɱɢɬɟ ɪɟɝɭɥɹɬɨɪ ɜ ɪɟɠɢɦ 
ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɤɚ.

5 ɉɟɪɟɦɟɫɬɢɬɟ ɦɢɝɚɸɳɢɣ ɪɚɡɪɹɞ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ ɫ ɩɨ-
ɦɨɳɶɸ ɤɥɚɜɢɲ ɜɵɛɨɪɚ ɪɚɡɪɟɲɟɧɢɹ ɢ ɢɡɦɟɧɢɬɟ ɡɧɚɱɟɧɢɟ 
ɦɢɝɚɸɳɟɝɨ ɪɚɡɪɹɞɚ ɧɚ ɧɭɠɧɨɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚ-
ɩɪɹɠɟɧɢɹ ɩɨɜɨɪɨɬɨɦ ɪɟɝɭɥɹɬɨɪɚ.

6 ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  ɞɥɹ ɪɚɡɪɟɲɟɧɢɹ ɜɵхɨɞɚ. ɉɪɢɛɥɢ-
ɡɢɬɟɥɶɧɨ ɱɟɪɟɡ 5 ɫɟɤɭɧɞ ɞɢɫɩɥɟɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɣɞɟɬ 
ɜ ɪɟɠɢɦ ɤɨɧɬɪɨɥɹ ɜɵхɨɞɚ ɫ ɨɬɨɛɪɚɠɟɧɢɟɦ ɜɵхɨɞɧɨɝɨ ɧɚ-
ɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ.

+
Loа

HiРh

ɢɥɢ

Displaв
Limit

Displaв
Limit

Current
VoltaРe

On/OПП
Output

ɊРɃɇЕɒАɈɃЕ Вɫɟ ɤɥавиɲи и ɷɥɟɦɟɧɬɵ ɭɩɪавɥɟɧия ɧа ɩɟɪɟɞɧɟɣ ɩаɧɟɥи ɦɨɝɭɬ ɛɵɬɶ ɨɬ-
ɤɥɸɱɟɧɵ ɤɨɦаɧɞаɦи ɭɞаɥɟɧɧɨɝɨ иɧɬɟɪɮɟɣɫа. ɑɬɨɛɵ ɤɥавиɲи и ɷɥɟɦɟɧɬɵ 
ɭɩɪавɥɟɧия ɧа ɩɟɪɟɞɧɟɣ ɩаɧɟɥи ɮɭɧɤɰиɨɧиɪɨваɥи, иɫɬɨɱɧиɤ ɩиɬаɧия ɞɨɥ-
ɠɟɧ ɧахɨɞиɬɶɫя в ɪɟɠиɦɟ Local (Ʌɨɤаɥɶɧɵɣ).
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ɂадɨɺɺ ɪаɨɠɦɷ

Рɣɬɮɨɩɥ 1-5 Вɧɟɲɧиɣ виɞ ɡаɞɧɟɣ ɩаɧɟɥи

ɊРɃɇЕɒАɈɃЕ Кɨɞ ɩɨɫɬавɳиɤа ɫɨɝɥаɫɧɨ ɫɟɪɬиɮиɤаɬɭ C-Tick ɞɥя ɦɨɞɟɥи E3643A 
иɥи E3645A — N10149.

ɍаɜɦɣца 1-5 Ɉɛɡɨɪ ɡаɞɧɟɣ ɩаɧɟɥи

№ ɉɪɣɬаɨɣɠ

1 Вхɨɞ ɫɟɬи ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤа

2 Ⱦɟɪɠаɬɟɥɶ ɩɪɟɞɨхɪаɧиɬɟɥя

3 Ɇɨɞɭɥɶ ɫɟɬи ɩиɬаɧия

4 Ɋаɡɴɟɦ иɧɬɟɪɮɟɣɫа RS-232
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Кɪаɬɤиɣ ɨɛɡɨɪ ɩɪиɛɨɪа
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Ʉɥɚɜɢɲɚ  ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɩɨɥ-
ɧɟɧɢɹ ɫɥɟɞɭɸɳɢх ɨɩɟɪɚɰɢɣ:
• Вɵɛɨɪ ɢɧɬɟɪɮɟɣɫɚ GPIB ɢɥɢ RS-232.
• ɍɫɬɚɧɨɜɤɚ ɚɞɪɟɫɚ GPIB.
• ɍɫɬɚɧɨɜɤɚ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵх ɢ ɤɨɧɬɪɨɥɹ ɱɟɬɧɨɫɬɢ 

ɞɥɹ RS-232.

Ƀɨдɣɥаɭɩɫɶ ɨа дɣɬɪɦɠɠ

Рɣɬɮɨɩɥ 1-6 ɂɧɞиɤаɬɨɪɵ ɧа ɞиɫɩɥɟɟ

5 Ɋаɡɴɟɦ иɧɬɟɪɮɟɣɫа GPIB (IEEE-488)

6 Вɵхɨɞɧɵɟ ɤɥɟɦɦɵ ɡаɞɧɟɣ ɩаɧɟɥи

ɍаɜɦɣца 1-5 Ɉɛɡɨɪ ɡаɞɧɟɣ ɩаɧɟɥи (ɩɪɨɞɨɥɠɟɧиɟ)

№ ɉɪɣɬаɨɣɠ

I/O
ConПiР

ɍаɜɦɣца 1-6 Ɉɛɡɨɪ иɧɞиɤаɬɨɪɨв ɧа ɞиɫɩɥɟɟ

Эɦɠɧɠɨɭ ɉɪɣɬаɨɣɠ

Adrs (Ⱥɞɪ.) Вɵɩɨɥɧяɟɬɫя аɞɪɟɫаɰия иɫɬɨɱɧиɤа ɩиɬаɧия ɞɥя ɩɪиɟɦа иɥи ɩɟɪɟɞаɱи ɱɟɪɟɡ ɭɞаɥɟɧɧɵɣ иɧɬɟɪɮɟɣɫ.

Rmt (ɍɞаɥ.) ɂɫɬɨɱɧиɤ ɩиɬаɧия ɧахɨɞиɬɫя в ɪɟɠиɦɟ ɭɞаɥɟɧɧɨɝɨ иɧɬɟɪɮɟɣɫа.

8V[1]/35V (8 В/35 В)[2] ɂɧɞиɤаɰия вɵɛɨɪа ɞиаɩаɡɨɧа ɧиɡɤɨɝɨ ɧаɩɪяɠɟɧия.
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20V[1]/60V[2] (20 В/60 В) ɂɧɞиɤаɰия вɵɛɨɪа ɞиаɩаɡɨɧа вɵɫɨɤɨɝɨ ɧаɩɪяɠɟɧия.

OVP (Ɂɉɇ) Ƚɨɪɟɧиɟ иɧɞиɤаɬɨɪа OVP ɨɡɧаɱаɟɬ, ɱɬɨ ɪаɛɨɬа ɡаɳиɬɵ ɨɬ ɩɟɪɟɧаɩɪяɠɟɧия ɪаɡɪɟɲɟɧа, а ɟɝɨ ɦиɝа-
ɧиɟ, ɱɬɨ ɰɟɩɶ ɡаɳиɬɵ ɨɬ ɩɟɪɟɧаɩɪяɠɟɧия ɨɬɤɥɸɱаɟɬ иɫɬɨɱɧиɤ ɩиɬаɧия.

CAL (КȺɅ.) ɂɫɬɨɱɧиɤ ɩиɬаɧия ɧахɨɞиɬɫя в ɪɟɠиɦɟ ɤаɥиɛɪɨвɤи.

Limit Ɉɬɨɛɪаɠɟɧиɟ ɧа ɷɤɪаɧɟ ɩɪɟɞɟɥɶɧɵх ɡɧаɱɟɧиɣ ɧаɩɪяɠɟɧия и ɬɨɤа.

ERROR (ɈɒɂȻКȺ) Ɉɛɧаɪɭɠɟɧɵ аɩɩаɪаɬɧая ɨɲиɛɤа иɥи ɨɲиɛɤа ɤɨɦаɧɞɵ ɭɞаɥɟɧɧɨɝɨ иɧɬɟɪɮɟɣɫа, а ɛиɬ ɨɲиɛɤи 
ɧɟ ɫɛɪɨɲɟɧ.

OFF (ВЫКɅ) Вɵхɨɞ иɫɬɨɱɧиɤа ɩиɬаɧия ɨɬɤɥɸɱɟɧ. Сɦ. «Ɉɬɤɥɸɱɟɧиɟ вɵхɨɞа» ɧа ɫɬɪаɧиɰɟ 52 ɞɥя ɩɨɥɭɱɟɧия 
ɞɨɩɨɥɧиɬɟɥɶɧɨɣ иɧɮɨɪɦаɰии.

Unreg (ɇɟɪɟɝ.) Вɵхɨɞ иɫɬɨɱɧиɤа ɩиɬаɧия ɧɟ ɪɟɝɭɥиɪɭɟɬɫя (вɵхɨɞ ɧɟ ɧахɨɞиɬɫя ɧи в ɪɟɠиɦɟ ɉɇ, ɧи в ɪɟɠиɦɟ ɉɌ).

CV (ɉɇ) ɂɫɬɨɱɧиɤ ɩиɬаɧия ɧахɨɞиɬɫя в ɪɟɠиɦɟ ɩɨɫɬɨяɧɫɬва ɧаɩɪяɠɟɧия.

CC (ɉɌ) ɂɫɬɨɱɧиɤ ɩиɬаɧия ɧахɨɞиɬɫя в ɪɟɠиɦɟ ɩɨɫɬɨяɧɫɬва ɬɨɤа.

[1] Ⱦɥя иɫɬɨɱɧиɤɨв ɩиɬаɧия E3640A/E3642A/E3644A. 

[2] Ⱦɥя иɫɬɨɱɧиɤɨв ɩиɬаɧия E3641A/E3643A/E3645A.

ɍаɜɦɣца 1-6 Ɉɛɡɨɪ иɧɞиɤаɬɨɪɨв ɧа ɞиɫɩɥɟɟ (ɩɪɨɞɨɥɠɟɧиɟ)

Эɦɠɧɠɨɭ ɉɪɣɬаɨɣɠ

ɊРɃɇЕɒАɈɃЕ Ⱦɥя ɩɪɨɫɦɨɬɪа ɫɨɫɬɨяɧия иɧɞиɤаɬɨɪɨв ɧа ɞиɫɩɥɟɟ ɧаɠɦиɬɟ и ɭɞɟɪɠиваɣɬɟ 
ɤɥавиɲɭ  ɩɪи вɤɥɸɱɟɧии иɫɬɨɱɧиɤа ɩиɬаɧия.Displaв

Limit
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Ɋɩдɥɦɹɲɠɨɣɠ ɥ вɶɰɩдɮ

ɇɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɦɟɸɬɫɹ ɩɪɢɛɨɪɧɵɟ ɤɥɟɦɦɵ ɞɥɹ ɩɨɞɫɨ-
ɟɞɢɧɟɧɢɹ ɩɪɨɜɨɞɨɜ ɧɚɝɪɭɡɤɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɫɬɨɥɟ. Ɉɧɢ ɪɚɛɨ-
ɬɚɸɬ ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɤɥɟɦɦɚɦɢ () ɢ (–) ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. 
Ʉɥɟɦɦɵ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɩɚɧɟɥɟɣ ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ 
ɩɨ ɲɭɦɨɜɵɦ, ɪɟɝɭɥɢɪɨɜɨɱɧɵɦ ɢ ɩɟɪɟхɨɞɧɵɦ хɚɪɚɤɬɟɪɢɫɬɢ-
ɤɚɦ, ɤɚɤ ɷɬɨ ɢɡɥɨɠɟɧɨ ɜ Ƚɥɚɜɟ 7.

ɇɚ ɤɥɟɦɦɧɨɣ ɤɨɥɨɞɤɟ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɢɦɟɸɬɫɹ ɤɥɟɦɦɵ ɜɵхɨɞ-
ɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ () ɢ (–), ɤɥɟɦɦɵ ɫɱɢɬɵɜɚɧɢɹ () ɢ (–), ɚ ɬɚɤ-
ɠɟ ɤɥɟɦɦɚ ɡɚɡɟɦɥɟɧɢɹ. Вɵхɨɞɧɵɟ ɤɥɟɦɦɵ ɡɚɞɧɟɣ ɩɚɧɟɥɢ 
ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɩɨɞɤɥɸɱɟɧɢɟ ɩɪɨɜɨɞɨɜ ɫɟɱɟɧɢɟɦ ɨɬ AАG 24 
ɞɨ AАG 14 ɩɨ ɚɦɟɪɢɤɚɧɫɤɨɦɭ ɫɨɪɬɚɦɟɧɬɭ ɩɪɨɜɨɞɨɜ.

Ɉɩɧɣɨаɦɷɨɶɠ ɭɩɥɣ
Ɍɚɛɥɢɰɚ 1-7 ɩɟɪɟɱɢɫɥɹɟɬ хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɞɧɨɝɨ ɩɪɨɜɨɞɚ 
ɫ ɫɟɱɟɧɢɟɦ AАG.

ВɈɃɇАɈɃЕ!
ɉɟɪɟɞ ɩɨɞɤɥɸɱɟɧиɟɦ ɩɪɨвɨɞɨв ɤ вɵхɨɞɧɵɦ ɤɥɟɦɦаɦ ɡаɞɧɟɣ ɩаɧɟɥи 
ɭɛɟɞиɬɟɫɶ, ɱɬɨ иɫɬɨɱɧиɤ ɩиɬаɧия вɤɥɸɱɟɧ, ɱɬɨɛɵ иɡɛɟɠаɬɶ ɩɨвɪɟɠɞɟ-
ɧия ɩɨɞɤɥɸɱаɟɦɵх ɰɟɩɟɣ.

ɊРɃɇЕɒАɈɃЕ ɑɬɨɛɵ ɨɛɟɫɩɟɱиɬɶ ɧаɞɟɠɧɭɸ ɪɟɝɭɥиɪɨвɤɭ ɩɨɫɬɨяɧɧɨɝɨ ɧаɩɪяɠɟɧия ɧа ɧа-
ɝɪɭɡɤɟ ɩɪи вɵɞаɱɟ ɩɨɥɧɨɝɨ ɧɨɦиɧаɥɶɧɨɝɨ ɬɨɤа, ɞɥя ɩɨɞɤɥɸɱɟɧии ɧаɝɪɭɡɤи 
ɤ вɵхɨɞɧɵɦ ɤɥɟɦɦаɦ ɡаɞɧɟɣ ɩаɧɟɥи иɫɬɨɱɧиɤɨв ɩиɬаɧия E3644A/E3645A 
ɫɥɟɞɭɟɬ иɫɩɨɥɶɡɨваɬɶ ɱɟɬɵɪɟ ɩɪɨвɨɞа.

ɍаɜɦɣца 1-7 ɇɨɦиɧаɥɶɧɵɟ хаɪаɤɬɟɪиɫɬиɤи ɩɪɨвɨɞɨв

AWG 10 12 14 16 18 20 22 24 26 28

Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɦаɤɫи-
ɦаɥɶɧɵɣ ɬɨɤ (в аɦɩɟɪах)[1]

40 25 20 13 10 7 5 3,5 2,5 1,7
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Ɋадɠɨɣɠ ɨаɪɫɺɡɠɨɣɺ
ɋɟɱɟɧɢɟ ɧɚɝɪɭɡɨɱɧɵх ɩɪɨɜɨɞɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ 
ɛɨɥɶɲɢɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɱɪɟɡɦɟɪɧɨɝɨ ɩɚɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, 
ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɢɦɩɟɞɚɧɫɨɦ ɩɪɨɜɨɞɨɜ. В ɰɟɥɨɦ, ɟɫɥɢ ɧɚɝɪɭ-
ɡɨɱɧɵɟ ɩɪɨɜɨɞɚ ɢɦɟɸɬ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɫɟɱɟɧɢɟ, ɱɬɨɛɵ 
ɧɟ ɩɟɪɟɝɪɟɜɚɬɶɫɹ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬ-
ɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɱɪɟɡɦɟɪɧɨɟ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɞɨɥɠɧɨ 
ɧɚɛɥɸɞɚɬɶɫɹ. ɉɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɚɝɪɭɡɨɱɧɵх ɩɪɨɜɨɞɚх 
ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɟɟ ɞɜɭх ɜɨɥɶɬ. Ɋɚɫɱɟɬ ɩɚɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɞɥɹ ɨɬɞɟɥɶɧɵх ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵх ɦɟɞɧɵх ɩɪɨɜɨɞɨɜ AАG 
ɫɦ. ɜ Ɍɚɛɥɢɰɟ 1-7.

Ɏɲɠɭ ɨаɞɫɮɢɩɥ

Еɧɥɩɬɭɨаɺ ɨаɞɫɮɢɥа
Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɞɨɥɠɟɧ ɫɨхɪɚɧɹɬɶ ɫɬɚɛɢɥɶɧɨɫɬɶ ɪɚɛɨɬɵ 
ɩɨɱɬɢ ɩɪɢ ɥɸɛɨɣ ɟɦɤɨɫɬɢ ɧɚɝɪɭɡɤɢ. Ɉɞɧɚɤɨ ɧɚɝɪɭɡɤɢ ɫ ɛɨɥɶ-
ɲɨɣ ɟɦɤɨɫɬɶɸ ɦɨɝɭɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɩɟɪɟхɨɞɧɵх ɩɪɨɰɟɫɫɨɜ 
ɜ ɜɢɞɟ ɡɚɬɭхɚɸɳɢх ɤɨɥɟɛɚɧɢɣ («ɡɜɨɧɚ»). ɉɪɢ ɨɩɪɟɞɟɥɟɧɧɵх 

ɦɈɦ/ɮɭɬ 1,00 1,59 2,53 4,02 6,39 10,2 16,1 25,7 40,8 64,9

ɦɈɦ/ɦ 3,3 5,2 8,3 13,2 21,0 33,5 52,8 84,3 133,9 212,9

[1] Ɉɞɧɨɠиɥɶɧɵɣ иɡɨɥиɪɨваɧɧɵɣ ɩɪɨвɨɞ в вɨɡɞɭɲɧɨɣ ɫɪɟɞɟ ɩɪи 30 C.

ɍаɜɦɣца 1-7 ɇɨɦиɧаɥɶɧɵɟ хаɪаɤɬɟɪиɫɬиɤи ɩɪɨвɨɞɨв (ɩɪɨɞɨɥɠɟɧиɟ)

AWG 10 12 14 16 18 20 22 24 26 28

ɊРɃɇЕɒАɈɃЕ Ⱦɥя ɭɞɨвɥɟɬвɨɪɟɧия ɬɪɟɛɨваɧиɣ ɬɟхɧиɤи ɛɟɡɨɩаɫɧɨɫɬи ɧаɝɪɭɡɨɱɧɵɟ ɩɪɨ-
вɨɞа ɞɨɥɠɧɵ иɦɟɬɶ ɛɨɥɶɲɨɟ ɫɟɱɟɧиɟ вɨ иɡɛɟɠаɧиɟ ɩɟɪɟɝɪɟва ɩɪи ɩɪɨɬɟɤа-
ɧии ɩɨ ɧиɦ ɦаɤɫиɦаɥɶɧɨɝɨ вɵхɨɞɧɨɝɨ ɬɨɤа ɤɨɪɨɬɤɨɝɨ ɡаɦɵɤаɧия ɨɬ иɫɬɨɱ-
ɧиɤа ɩиɬаɧия. ɉɪи ɧаɥиɱии ɛɨɥɟɟ ɨɞɧɨɣ ɧаɝɪɭɡɤи ɥɸɛая ɩаɪа ɧаɝɪɭɡɨɱɧɵх 
ɩɪɨвɨɞɨв ɞɨɥɠɧа ɨɛɟɫɩɟɱиваɬɶ ɛɟɡɨɩаɫɧɭɸ ɩɨɞвɨɞɤɭ ɬɨɤа ɩɨɥɧɨɝɨ ɧɨɦи-
ɧаɥа ɨɬ иɫɬɨɱɧиɤа ɩиɬаɧия.
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ɤɨɦɛɢɧɚɰɢɹх ɟɦɤɨɫɬɧɨɣ ɧɚɝɪɭɡɤɢ, ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɢɧɞɭɤɬɢɜɧɨɫɬɢ ɧɚɝɪɭɡɨɱɧɵх ɩɪɨɜɨ-
ɞɨɜ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ (ɤɨɥɟɛɚɧɢɹ). В ɷɬɨɦ 
ɫɥɭɱɚɟ ɩɪɨɛɥɟɦɭ ɱɚɫɬɨ ɦɨɠɧɨ ɪɟɲɢɬɶ ɩɭɬɟɦ ɭɜɟɥɢɱɟɧɢɹ 
ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɟɦɤɨɫɬɧɨɣ ɧɚɝɪɭɡɤɢ.

ɇɚɝɪɭɡɨɱɧɵɣ ɤɨɧɞɟɧɫɚɬɨɪ ɛɨɥɶɲɨɣ ɟɦɤɨɫɬɢ ɦɨɠɟɬ ɜɵɡɜɚɬɶ 
ɩɪɢ ɩɟɪɟɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ ɦɨɦɟɧɬɚɥɶɧɵɣ ɩɟɪɟхɨɞ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɪɟɠɢɦ ɩɨ-
ɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢɥɢ ɨɬɫɭɬɫɬɜɢɹ ɪɟɝɭɥɢɪɨɜɤɢ. ɋɤɨɪɨɫɬɶ ɧɚɪɚ-
ɫɬɚɧɢɹ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɛɭɞɟɬ ɨɝɪɚɧɢɱɟɧɚ ɡɧɚɱɟɧɢɟɦ 
ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ, ɩɨɞɟɥɟɧɧɵɦ ɧɚ ɨɛɳɭɸ ɟɦɤɨɫɬɶ ɧɚɝɪɭɡɤɢ 
(ɜɧɭɬɪɟɧɧɸɸ ɢ ɜɧɟɲɧɸɸ).

Ƀɨдɮɥɭɣвɨаɺ ɨаɞɫɮɢɥа
Иɧɞɭɤɬɢɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɟ ɜɟɞɭɬ ɤ ɧɚɪɭɲɟɧɢɸ ɫɬɚɛɢɥɶɧɨɫɬɢ 
ɰɟɩɢ ɩɪɢ ɪɚɛɨɬɟ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɫɬɜɚ ɧɚɩɪɹɠɟɧɢɹ. В ɪɟɠɢ-
ɦɟ ɩɨɫɬɨɹɧɫɬɜɚ ɬɨɤɚ ɢɧɞɭɤɬɢɜɧɵɟ ɧɚɝɪɭɡɤɢ ɮɨɪɦɢɪɭɸɬ ɩɚ-
ɪɚɥɥɟɥɶɧɵɣ ɪɟɡɨɧɚɧɫ ɫ ɜɵхɨɞɧɵɦ ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ. В ɨɛɳɟɦ ɫɥɭɱɚɟ ɷɬɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɫɬɚɛɢɥɶɧɨɫɬɶ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɧɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ «ɡɜɨɧɚ» 
ɬɨɤɚ ɜ ɧɚɝɪɭɡɤɟ.

Ƀɧɪɮɦɷɬɨаɺ ɨаɞɫɮɢɥа
В ɪɹɞɟ ɩɪɢɦɟɧɟɧɢɣ ɬɨɤ ɧɚɝɪɭɡɤɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɦɟɧɹɟɬɫɹ 
ɨɬ ɦɢɧɢɦɚɥɶɧɨɝɨ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɐɟɩɶ ɩɨɫɬɨɹɧ-
ɫɬɜɚ ɬɨɤɚ ɨɝɪɚɧɢɱɢɜɚɟɬ ɫɢɥɭ ɜɵхɨɞɧɨɝɨ ɬɨɤɚ. Вɵхɨɞɧɚɹ ɟɦ-
ɤɨɫɬɶ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɢɤɨɜɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɬɨɤɚ ɧɚɝɪɭɡɤɢ, 
ɩɪɟɜɵɲɚɸɳɟɦɭ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ. ɑɬɨɛɵ ɜɵхɨɞɧɵɟ 
хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɬɚɜɚɥɢɫɶ ɜ ɧɨɪɦɟ, ɫɥɟɞɭɟɬ ɡɚɞɚɜɚɬɶ ɩɪɟ-
ɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ, ɩɪɟɜɵɲɚɸɳɟɟ ɨɠɢɞɚɟɦɵɣ ɩɢɤɨɜɵɣ 
ɬɨɤ. Иɧɚɱɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɦɨɠɟɬ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɩɟɪɟхɨ-
ɞɢɬɶ ɜ ɪɟɠɢɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢɥɢ ɨɬɫɭɬɫɬɜɢɹ ɪɟɝɭɥɢɪɨɜɤɢ.

Ɉаɞɫɮɢɥа ɬ ɩɜɫаɭɨɶɧ ɭɩɥɩɧ
ɉɨɞɤɥɸɱɟɧɢɟ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɮɚɤɬɢ-
ɱɟɫɤɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɨɦɭ, ɱɬɨ ɢɧɨɝɞɚ ɜ ɢɫɬɨɱɧɢɤ ɛɭɞɟɬ ɬɟɱɶ 
ɨɛɪɚɬɧɵɣ ɬɨɤ. ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɬɨɤɚ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɜɨɡ-
ɦɨɠɟɧ ɫɛɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɢ ɩɨɜɪɟɠɞɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 
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Вɨ ɢɡɛɟɠɚɧɢɟ ɷɬɨɝɨ ɦɨɠɧɨ ɩɭɬɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɭɠɟ-
ɧɢɹ ɜɵхɨɞɚ ɛɚɥɥɚɫɬɧɵɦ ɪɟɡɢɫɬɨɪɨɦ. Ȼɚɥɥɚɫɬɧɵɣ ɪɟɡɢɫɬɨɪ 
ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶ ɦɢɧɢɦɭɦ ɬɚɤɨɣ ɠɟ ɬɨɤ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɨɬɪɟɛɥɹɬɶ ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ. ɋɭɦɦɚ 
ɬɨɤɚ ɜ ɛɚɥɥɚɫɬɧɨɣ ɧɚɝɪɭɡɤɟ ɢ ɬɨɤɚ, ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɧɚɝɪɭɡɤɨɣ 
ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɨɥɠɧɵ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɬɨɤɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.
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Ɋɩдɥɦɹɲɠɨɣɺ дɦɺ ɮдаɦɠɨɨɩɞɩ ɬɲɣɭɶваɨɣɺ ɨаɪɫɺɡɠɨɣɺ
ɍɞɚɥɟɧɧɨɟ ɫɱɢɬɵɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɝɭɥɢ-
ɪɨɜɚɧɢɹ ɩɨ ɧɚɝɪɭɡɤɟ ɢ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɨɲɢɛɤɢ ɪɟɝɭɥɢɪɨɜɤɢ, 
ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɢɦɟɬɶ ɦɟɫɬɨ ɩɨ ɩɪɢɱɢɧɟ ɩɚɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɜ ɩɪɨɜɨɞɚх ɦɟɠɞɭ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɢ ɧɚɝɪɭɡɤɨɣ.

ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ ɭɞɚɥɟɧɧɨɝɨ ɫɱɢɬɵ-
ɜɚɧɢɹ ɰɟɩɶ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɵɜɚɟɬ ɧɚɩɪɹɠɟ-
ɧɢɟ ɜ ɬɨɱɤɚх ɫɱɢɬɵɜɚɧɢɹ (ɧɚ ɧɚɝɪɭɡɤɟ), ɚ ɧɟ ɧɚ ɜɵхɨɞɧɵх 
ɤɥɟɦɦɚх.

ɉɟɪɟɦɵɱɤɢ ɦɟɠɞɭ ɤɥɟɦɦɚɦɢ ɫɱɢɬɵɜɚɧɢɹ ɢ ɜɵхɨɞɧɵɦɢ ɤɥɟɦ-
ɦɚɦɢ  ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɫɥɟɞɭɟɬ ɨɬɤɥɸɱɢɬɶ ɢ ɩɨɞɤɥɸɱɢɬɶ 
ɤɥɟɦɦɵ ɫɱɢɬɵɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɞɜɭхɠɢɥɶɧɨɝɨ ɷɤɪɚɧɢɪɨɜɚɧ-
ɧɨɝɨ ɤɚɛɟɥɹ ɤ ɧɚɝɪɭɡɤɟ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 1-7.

ɉɨɞɫɨɟɞɢɧɢɬɟ ɨɞɢɧ ɤɨɧɟɰ ɷɤɪɚɧɚ ɩɪɨɜɨɞɚ ɫɱɢɬɵɜɚɧɢɹ ɬɨɥɶɤɨ 
ɤ ɡɚɡɟɦɥɟɧɢɸ ɲɚɫɫɢ ( ). ɉɪɢ ɪɚɡɦɵɤɚɧɢɢ ɩɪɨɜɨɞɚ ɫɱɢɬɵɜɚ-
ɧɢɹ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɧɚ ɧɚɝɪɭɡɨɱɧɵх 
ɩɪɨɜɨɞɚх ɩɚɞɚɟɬ. ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɩɪɨɜɨɞɨɜ ɫɱɢɬɵɜɚɧɢɹ 
ɤ ɧɚɝɪɭɡɤɟ ɧɟɨɛхɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɩɨɥɹɪɧɨɫɬɶ.

Рɣɬɮɨɩɥ 1-7 ɉɨɞɤɥɸɱɟɧия ɞɥя ɭɞаɥɟɧɧɨɝɨ ɫɱиɬɵваɧия ɧаɩɪяɠɟɧия

ɊРɃɇЕɒАɈɃЕ ɇɟ иɫɩɨɥɶɡɭɣɬɟ ɷɤɪаɧ в ɤаɱɟɫɬвɟ ɨɞɧɨɝɨ иɡ ɩɪɨвɨɞɨв ɫɱиɬɵваɧия, а ɟɝɨ 
вɬɨɪɨɣ ɤɨɧɟɰ ɨɫɬавɶɬɟ ɧɟɩɨɞɤɥɸɱɟɧɧɵɦ.
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Рɣɬɮɨɩɥ 1-8 ɉɨɞɤɥɸɱɟɧия ɞɥя ɥɨɤаɥɶɧɨɝɨ ɫɱиɬɵваɧия

Ɍɭаɜɣɦɷɨɩɬɭɷ
Иɫɩɨɥɶɡɨɜɚɧɢɟ ɭɞɚɥɟɧɧɨɝɨ ɫɱɢɬɵɜɚɧɢɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɤɨɦɛɢɧɚɰɢɢ ɞɥɢɧɧɵх ɧɚɝɪɭɡɨɱɧɵх ɩɪɨɜɨɞɨɜ ɢ ɛɨɥɶɲɨɣ ɟɦɤɨ-
ɫɬɢ ɧɚɝɪɭɡɤɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɮɢɥɶɬɪɚ ɜ ɰɟɩɢ 
ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɞɜɢɝ ɮɚɡ, ɫɨɡɞɚɜɚɟɦɵɣ 
ɷɬɢɦ ɮɢɥɶɬɪɨɦ, ɦɨɠɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɚɬɶɫɹ ɧɚ ɫɬɚɛɢɥɶɧɨ-
ɫɬɢ ɪɚɛɨɬɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ ɭхɭɞɲɟɧɢɟ 
ɩɟɪɟхɨɞɧɨɣ хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɥɢ ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚ-
ɧɢɹ. В хɭɞɲɟɦ ɫɥɭɱɚɟ ɦɨɝɭɬ ɩɨɹɜɢɬɶɫɹ ɤɨɥɟɛɚɧɢɹ. 

ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɷɬɨɝɨ, ɢɫɩɨɥɶɡɭɣɬɟ ɧɚɝɪɭɡɨɱɧɵɟ ɩɪɨɜɨɞɚ 
ɤɚɤ ɦɨɠɧɨ ɦɟɧɶɲɟɣ ɞɥɢɧɵ ɢ ɫɜɢɜɚɣɬɟ ɢх ɜɦɟɫɬɟ. Вɜɢɞɭ ɬɨɝɨ 
ɱɬɨ ɩɪɨɜɨɞɚ ɫɱɢɬɵɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɱɚɫɬɶɸ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ 
ɤɨɧɬɭɪɚ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɫɥɭɱɚɣɧɵɣ ɨɛɪɵɜ 
ɩɪɨɜɨɞɚ ɫɱɢɬɵɜɚɧɢɹ ɢɥɢ ɧɚɝɪɭɡɨɱɧɨɝɨ ɩɪɨɜɨɞɚɦ ɜɨ ɜɪɟɦɹ 
ɭɞɚɥɟɧɧɨɝɨ ɫɱɢɬɵɜɚɧɢɹ ɛɭɞɟɬ ɢɦɟɬɶ ɪɹɞ ɧɟɠɟɥɚɬɟɥɶɧɵх ɩɨ-
ɫɥɟɞɫɬɜɢɣ. Ɉɛɟɫɩɟɱɶɬɟ ɧɚɞɟɠɧɨɟ ɩɨɫɬɨɹɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ.

Рɠɞɮɦɣɫɩвɥа ɪɩɬɭɩɺɨɨɩɞɩ ɨаɪɫɺɡɠɨɣɺ
Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɝɪɭɡɤɢ ɩɨ ɧɚɩɪɹɠɟɧɢɸ, ɩɪɢɜɟ-
ɞɟɧɧɵɟ ɜ Ƚɥɚɜɟ 7, ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɜɵхɨɞɧɵх ɤɥɟɦɦɚх ɢɫɬɨɱ-
ɧɢɤɚ ɩɢɬɚɧɢɹ. ɉɪɢ ɭɞɚɥɟɧɧɨɦ ɫɱɢɬɵɜɚɧɢɢ ɤ ɧɨɪɦɢɪɨɜɚɧɧɵɦ 
ɡɧɚɱɟɧɢɹɦ ɫɥɟɞɭɟɬ ɩɪɢɛɚɜɢɬɶ 5 ɦВ ɧɚ ɤɚɠɞɵɣ ɜɨɥɶɬ ɩɚɞɟɧɢɹ 
ɧɚ ɭɱɚɫɬɤɟ ɦɟɠɞɭ ɬɨɱɤɨɣ ɫɱɢɬɵɜɚɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹ-
ɠɟɧɢɹ ɢ ɜɵхɨɞɧɨɣ ɤɥɟɦɦɨɣ () ɜɫɥɟɞɫɬɜɢɟ ɢɡɦɟɧɟɧɢɹ ɬɨɤɚ 
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ɧɚɝɪɭɡɤɢ. Вɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɩɪɨɜɨɞɚ ɫɱɢɬɵɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɱɚ-
ɫɬɶɸ ɰɟɩɢ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɥɹ ɨɛɟɫɩɟɱɟ-
ɧɢɹ ɭɤɚɡɚɧɧɵх ɜɵɲɟ хɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨɞɨɜ 
ɫɱɢɬɵɜɚɧɢɹ ɫɥɟɞɭɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɧɚ ɭɪɨɜɧɟ 0,5 Ɉɦ ɧɚ ɤɚɠ-
ɞɵɣ ɩɪɨɜɨɞ.

Ɉɩɧɣɨаɦɷɨɶɠ вɶɰɩдɨɶɠ ɰаɫаɥɭɠɫɣɬɭɣɥɣ
ɇɨɦɢɧɚɥɶɧɨɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɬɨɤ, ɩɪɢɜɟɞɟɧɧɵɟ 
ɜ Ƚɥɚɜɟ 7, ɩɨɞɚɸɬɫɹ ɧɚ ɜɵхɨɞɧɵɟ ɤɥɟɦɦɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 
ɉɪɢ ɭɞɚɥɟɧɧɨɦ ɫɱɢɬɵɜɚɧɢɢ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɚɝɪɭ-
ɡɨɱɧɵх ɩɪɨɜɨɞɚх ɧɟɨɛхɨɞɢɦɨ ɩɪɢɛɚɜɢɬɶ ɤ ɜɟɥɢɱɢɧɟ ɧɚɩɪɹɠɟ-
ɧɢɹ ɧɚɝɪɭɡɤɢ, ɱɬɨɛɵ ɪɚɫɫɱɢɬɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵхɨɞɧɨɟ ɧɚ-
ɩɪɹɠɟɧɢɟ. В ɫɥɭɱɚɟ ɩɪɟɜɵɲɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵхɨɞɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟ ɝɚɪɚɧɬɢɪɭ-
ɸɬɫɹ. ȿɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɡɛɵɬɨɱɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɢɫɬɨɱɧɢɤ ɩɢ-
ɬɚɧɢɹ ɨɧ ɬɟɪɹɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɬɶ, ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢ-
ɤɚɬɨɪ Unreg, ɤɨɬɨɪɵɣ ɭɤɚɡɵɜɚɟɬ ɜɵхɨɞ ɧɟ ɪɟɝɭɥɢɪɭɟɬɫɹ.

ɓɮɧɶ ɨа вɶɰɩдɠ
Ʌɸɛɵɟ ɲɭɦɵ, ɧɚɜɟɞɟɧɧɵɟ ɧɚ ɩɪɨɜɨɞɚ ɫɱɢɬɵɜɚɧɢɹ, ɬɚɤɠɟ ɜɨɡ-
ɧɢɤɚɸɬ ɧɚ ɜɵхɨɞɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ ɦɨɝɭɬ ɨɬɪɢɰɚɬɟɥɶɧɨ 
ɫɤɚɡɚɬɶɫɹ ɧɚ ɩɚɪɚɦɟɬɪɚх ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɝɪɭɡɤɢ ɩɨ ɧɚɩɪɹɠɟ-
ɧɢɸ. ɋɤɪɭɬɢɬɟ ɩɪɨɜɨɞɚ ɫɱɢɬɵɜɚɧɢɹ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɧɟɲɧɢх 
ɧɚɜɨɞɨɤ ɢ ɩɪɨɥɨɠɢɬɟ ɢх ɩɚɪɚɥɥɟɥɶɧɨ ɧɚɝɪɭɡɨɱɧɵɦ ɩɪɨɜɨɞɚɦ, 
ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɧɢɦ. В ɫɪɟɞɚх ɫ ɜɵɫɨɤɢɦ 
ɭɪɨɜɧɟɦ ɲɭɦɨɜ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɷɤɪɚɧɢɪɨɜɚɧɢɟ ɩɪɨɜɨ-
ɞɨɜ ɫɱɢɬɵɜɚɧɢɹ. Ɂɚɡɟɦɥɹɣɬɟ ɷɤɪɚɧ ɬɨɥɶɤɨ ɫɨ ɫɬɨɪɨɧɵ ɢɫɬɨɱ-
ɧɢɤɚ ɩɢɬɚɧɢɹ. ɇɟ ɢɫɩɨɥɶɡɭɣɬɟ ɷɤɪɚɧ ɜ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɩɪɨ-
ɜɨɞɧɢɤɨɜ ɥɢɧɢɢ ɫɱɢɬɵɜɚɧɢɹ.

Ɉɠɬɥɩɦɷɥɩ ɨаɞɫɮɢɩɥ
ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɧɟɫɤɨɥɶɤɢх ɧɚɝɪɭɡɨɤ 
ɤɚɠɞɭɸ ɢɡ ɧɢх ɫɥɟɞɭɟɬ ɩɨɞɫɨɟɞɢɧɹɬɶ ɤ ɜɵхɨɞɧɵɦ ɤɥɟɦɦɚɦ 
ɨɬɞɟɥɶɧɵɦɢ ɩɪɨɜɨɞɚɦɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɷɮ-
ɮɟɤɬ ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɜɨɫɩɨɥɶ-
ɡɨɜɚɬɶɫɹ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɧɢɡɤɨɝɨ ɢɦɩɟɞɚɧɫɚ ɜɵхɨɞɚ ɢɫɬɨɱ-
ɧɢɤɚ ɩɢɬɚɧɢɹ. Ʉɚɠɞɚɹ ɩɚɪɚ ɩɪɨɜɨɞɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɤɚɤ ɦɨɠɧɨ 
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ɤɨɪɨɱɟ ɢ ɫɜɢɬɚ ɢɥɢ ɨɛɴɟɞɢɧɟɧɚ ɜ ɠɝɭɬ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɢɧɞɭɤ-
ɬɢɜɧɨɫɬɶ ɩɪɨɜɨɞɨɜ ɢ ɭɪɨɜɟɧɶ ɧɚɜɨɞɨɤ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɷɤɪɚɧɚ ɩɨɞɫɨɟɞɢɧɢɬɟ ɨɞɢɧ ɟɝɨ ɤɨɧɟɰ ɤ ɤɥɟɦɦɟ ɡɚɡɟɦɥɟɧɢɹ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɚ ɜɬɨɪɨɣ ɤɨɧɟɰ ɨɫɬɚɜɶɬɟ ɧɟɩɨɞɤɥɸɱɟɧɧɵɦ.

ȿɫɥɢ ɢɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɚɛɟɥɶɧɨɣ ɩɪɨɜɨɞɤɢ ɬɪɟɛɭɟɬɫɹ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɤɥɟɦɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɤɨɪɨɛɤɢ, ɪɚɡɦɟɳɟɧɧɨɣ 
ɧɚ ɭɞɚɥɟɧɢɢ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɩɨɞɤɥɸɱɟɧɢɟ ɜɵхɨɞɧɵх 
ɤɥɟɦɦ ɤ ɤɥɟɦɦɚɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɤɨɪɨɛɤɢ ɜɵɩɨɥɧɢɬɟ 
ɩɚɪɚɦɢ ɜɢɬɵх ɢɥɢ ɷɤɪɚɧɢɪɨɜɚɧɧɵх ɩɪɨɜɨɞɨɜ. ɉɨɞɤɥɸɱɚɣɬɟ 
ɤɚɠɞɭɸ ɧɚɝɪɭɡɤɭ ɤ ɤɥɟɦɦɚɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɤɨɪɨɛɤɢ 
ɨɬɞɟɥɶɧɨ.
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Эɥɬɪɦɮаɭацɣɺ ɣɬɭɩɲɨɣɥа ɪɣɭаɨɣɺ

ɉɰɦаɡдɠɨɣɠ
Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɩɪɢ ɧɨɪɦɢɪɨ-
ɜɚɧɧɵх ɪɚɛɨɱɢх хɚɪɚɤɬɟɪɢɫɬɢɤɚх ɜ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ 
ɨɬ 0 C ɞɨ 40 C. Вɟɧɬɢɥɹɬɨɪ ɨхɥɚɠɞɚɟɬ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ, 
ɜɬɹɝɢɜɚɹ ɜɨɡɞɭх ɫ ɛɨɤɨɜ ɢ ɜɵɞɭɜɚɹ ɟɝɨ ɫɡɚɞɢ. ɉɪɢ ɦɨɧɬɚɠɟ 
KОвЬТРСЭ ɜ ɫɬɨɣɤɭ ɰɢɪɤɭɥɹɰɢɹ ɜɨɡɞɭхɚ ɧɟ ɧɚɪɭɲɚɟɬɫɹ.

Эɥɬɪɦɮаɭацɣɺ ɨа ɬɭɩɦɠ
Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɞɨɥɠɟɧ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɦɟɫɬɟ ɫ ɞɨɫɬɚ-
ɬɨɱɧɵɦ ɫɜɨɛɨɞɧɵɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɩɨ ɫɬɨɪɨɧɚɦ ɢ ɫɡɚɞɢ ɢɫ-
ɬɨɱɧɢɤɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɣ ɰɢɪɤɭɥɹɰɢɢ ɜɨɡɞɭхɚ. 
ɉɪɢ ɦɨɧɬɚɠɟ ɩɪɢɛɨɪɚ ɜ ɫɬɨɣɤɭ ɪɟɡɢɧɨɜɵɟ ɚɦɨɪɬɢɡɢɪɭɸɳɢɟ 
ɧɚɤɥɚɞɤɢ ɧɟɨɛхɨɞɢɦɨ ɫɧɹɬɶ.

ɉɲɣɬɭɥа
Ⱦɚɧɧɵɣ ɩɪɢɛɨɪ ɧɟ ɬɪɟɛɭɟɬ ɨɱɢɫɬɤɢ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɩɵɥɢ ɫ ɤɨɪ-
ɩɭɫɚ ɢɫɩɨɥɶɡɭɣɬɟ ɫɭхɭɸ ɬɤɚɧɶ.



1 Ɉаɲаɦɩ ɫаɜɩɭɶ
Эɤɫɩɥɭаɬаɰия иɫɬɨɱɧиɤа ɩиɬаɧия

34 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

ЭɍА ɌɍРАɈɃЦА ɈАɇЕРЕɈɈɉ ɉɌɍАВɆЕɈА ɊɎɌɍɉɄ.
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В ɷɬɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧɵ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɞɧɨɜɵхɨɞɧɵх ɢɫɬɨɱɧɢɤɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
E364бA.



2 Рɠɡɣɧɶ ɫаɜɩɭɶ ɣ ɯɮɨɥцɣɩɨаɦɷɨɶɠ вɩɢɧɩɡɨɩɬɭɣ
Ɉɛɡɨɪ

36 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

ɉɜɢɩɫ
ɉɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɨɡɧɚɤɨɦɶɬɟɫɶ ɫ ɨɛ-
ɡɨɪɨɦ ɤɥɚɜɢɲ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɩɪɢɜɟɞɟɧɧɨɦ ɜ ɫɥɟɞɭɸɳɟɦ 
ɪɚɡɞɟɥɟ.
• Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɨɬɝɪɭɠɚɟɬɫɹ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ 

ɜ ɤɨɧɮɢɝɭɪɚɰɢɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ɉɪɢ ɜɤɥɸ-
ɱɟɧɢɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟхɨɞɢɬ ɜ ɪɟɠɢɦ 
ɪɚɛɨɬɵ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. В ɷɬɨɦ ɪɟɠɢɦɟ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶɫɹ ɤɥɚɜɢɲɢ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

• ȿɫɥɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚхɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɭɞɚɥɟɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ, ɟɝɨ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɦɨɠɧɨ ɜɟɪɧɭɬɶ ɜ ɪɟɠɢɦ ɪɚ-
ɛɨɬɵ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɧɚɠɚɜ ɤɥɚɜɢɲɭ  (Local (Ɇɩ-

ɥаɦɷɨɩ)), ɟɫɥɢ ɪɚɧɟɟ ɧɟ ɛɵɥɚ ɜɵɞɚɧɚ ɤɨɦɚɧɞɚ ɛɥɨɤɢɪɨɜɤɢ 
ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Иɡɦɟɧɟɧɢɟ ɪɟɠɢɦɚ ɫ ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɟ-
ɪɟɞɧɟɣ ɩɚɧɟɥɢ ɧɚ ɭɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɢɡ-
ɦɟɧɟɧɢɸ ɜɵхɨɞɧɵх ɩɚɪɚɦɟɬɪɨɜ.

• ɉɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ  (ɧɚɱɢɧɚɟɬ ɦɢɝɚɬɶ ɢɧɞɢɤɚɬɨɪ 
Limit) ɞɢɫɩɥɟɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɟɪɟхɨɞɢɬ ɜ ɪɟɠɢɦ ɩɪɟ-
ɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ ɢ ɨɬɨɛɪɚɠɚɟɬ ɬɟɤɭɳɢɟ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚ-
ɱɟɧɢɹ. В ɷɬɨɦ ɪɟɠɢɦɟ ɦɨɠɧɨ ɩɪɨɫɦɨɬɪɟɬɶ ɢɡɦɟɧɟɧɢɟ ɩɪɟ-
ɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ ɩɪɢ ɪɟɝɭɥɢɪɨɜɤɟ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ. 
ɉɪɢ ɩɨɜɬɨɪɧɨɦ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ  ɢɥɢ ɩɨɫɥɟ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɞɢɫɩɥɟɹ ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ 
ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɜɟɪɧɟɬ ɞɢɫɩɥɟɣ ɜ ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ (ɢɧ-
ɞɢɤɚɬɨɪ Limit ɝɚɫɧɟɬ). В ɷɬɨɦ ɪɟɠɢɦɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɮɚɤɬɢ-
ɱɟɫɤɢɟ ɜɵхɨɞɧɵɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɬɨɤ.

• Вɵхɨɞ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɦɨɠɧɨ ɪɚɡɪɟɲɚɬɶ ɢɥɢ ɡɚɩɪɟɳɚɬɶ 
ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɧɚɠɚɜ ɤɥɚɜɢɲɭ . ɉɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɜɵхɨɞɚ ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ OFF, ɢ ɜɵхɨɞ ɨɬɤɥɸɱɟɧ.

• ɇɚ ɞɢɫɩɥɟɟ ɫ ɩɨɦɨɳɶɸ ɢɧɞɢɤɚɬɨɪɨɜ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɟɤɭɳɟɟ 
ɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɜɨɞɢɬɫɹ 
ɢɧɮɨɪɦɚɰɢɹ ɨ ɤɨɞɚх ɨɲɢɛɨɤ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɢɫɬɨɱɧɢɤ ɩɢ-
ɬɚɧɢɹ ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ ɉɇ, ɜ ɞɢɚɩɚɡɨɧɟ 8 В/3 Ⱥ ɢ ɭɩɪɚɜ-
ɥɹɟɬɫɹ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɡɚɝɨɪɚɸɬɫɹ ɢɧɞɢɤɚɬɨɪɵ CV ɢ 8V. 
Ɉɞɧɚɤɨ ɩɪɢ ɭɞɚɥɟɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ 
ɬɚɤɠɟ ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ Rmt (ɍɞɚɥɟɧɧɵɣ), ɚ ɩɪɢ ɪɚɛɨɬɟ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ GPIB ɡɚɝɨɪɚɟɬɫɹ ɢɧ-
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Рɠɡɣɧɶ ɫаɜɩɭɶ ɣ ɯɮɨɥцɣɩɨаɦɷɨɶɠ вɩɢɧɩɡɨɩɬɭɣ 2

Ɉɛɡɨɪ

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 37

ɞɢɤɚɬɨɪ Adrs (Ⱥɞɪɟɫ). Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɫɦ. ɪɚɡɞɟɥ «Иɧɞɢɤɚɬɨɪɵ ɧɚ ɞɢɫɩɥɟɟ» 
ɧɚ ɫɬɪɚɧɢɰɟ 23.

• ɇɚ ɞɢɫɩɥɟɟ ɫ ɩɨɦɨɳɶɸ ɢɧɞɢɤɚɬɨɪɨɜ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɟɤɭ-
ɳɟɟ ɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɜɨ-
ɞɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɤɨɞɚх ɨɲɢɛɨɤ.



2 Рɠɡɣɧɶ ɫаɜɩɭɶ ɣ ɯɮɨɥцɣɩɨаɦɷɨɶɠ вɩɢɧɩɡɨɩɬɭɣ
Ɋаɛɨɬа в ɪɟɠиɦɟ ɩɨɫɬɨяɧɫɬва ɧаɩɪяɠɟɧия

38 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Раɜɩɭа в ɫɠɡɣɧɠ ɪɩɬɭɩɺɨɬɭва ɨаɪɫɺɡɠɨɣɺ
Ⱦɥɹ ɧɚɫɬɪɨɣɤɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɧɚ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨ-
ɹɧɫɬɜɚ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛхɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɭɤɚɡɚɧɧɵɟ ɧɢɠɟ 
ɞɟɣɫɬɜɢɹ.

Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ
1 ɉɨɞɤɥɸɱɢɬɟ ɧɚɝɪɭɡɤɭ ɤ ɜɵхɨɞɧɵɦ ɤɥɟɦɦɚɦ.

ɉɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɨɞɤɥɸɱɢɬɟ ɧɚɝɪɭɡɤɭ ɤ ɜɵхɨɞ-
ɧɵɦ ɤɥɟɦɦɚɦ + ɢ –.

2 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.

Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɩɟɪɟхɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ ɜɤɥɸɱɟɧɢɹ/ɫɛɪɨ-
ɫɚ, ɜɵхɨɞ ɨɬɤɥɸɱɚɟɬɫɹ (ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ OFF). ɍɫɬɚ-
ɧɚɜɥɢɜɚɟɬɫɹ ɞɢɚɩɚɡɨɧ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɢ ɡɚɝɨɪɚɟɬɫɹ 
ɢɧɞɢɤɚɬɨɪ ɜɵɛɪɚɧɧɨɝɨ ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɞɢɚɩɚɡɨɧɚ (ɧɚ-
ɩɪɢɦɟɪ, ɜ ɦɨɞɟɥɢ E3640A ɜɤɥɸɱɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ 8V). Ɋɟɝɭ-
ɥɹɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɪɟɠɢɦ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ.
ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  ɞɥɹ ɪɚɛɨɬɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɜ ɞɢɚɩɚɡɨɧɟ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɟɠɞɟ ɱɟɦ ɩɟɪɟɣɬɢ 
ɤ ɫɥɟɞɭɸɳɟɦɭ ɲɚɝɭ. В ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ 20V ɢɥɢ 60V.

3 ɉɟɪɟɜɟɞɢɬɟ ɞɢɫɩɥɟɣ ɜ ɪɟɠɢɦ ɩɪɟɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ.

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɢɧɞɢɤɚɬɨɪ Limit ɦɢɝɚɟɬ, ɭɤɚɡɵɜɚɹ, 
ɱɬɨ ɞɢɫɩɥɟɣ ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ ɩɪɟɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ. 
ɉɪɢ ɪɚɛɨɬɟ ɞɢɫɩɥɟɹ ɜ ɪɟɠɢɦɟ ɩɪɟɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ 
ɧɚ ɷɤɪɚɧɟ ɦɨɠɧɨ ɜɢɞɟɬɶ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɢ ɬɨɤɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.

Poаer

HiРh

Displaв
Limit

ɊРɃɇЕɒАɈɃЕ В ɪɟɠиɦɟ ɩɨɫɬɨяɧɫɬва ɧаɩɪяɠɟɧия ɡɧаɱɟɧия ɧаɩɪяɠɟɧия, ɨɬɨɛɪаɠаɟɦɵɟ 
ɧа ɞиɫɩɥɟɟ в ɪɟɠиɦах иɡɦɟɪиɬɟɥя и ɩɪɟɞɟɥɶɧɵх ɡɧаɱɟɧиɣ, ɨɞиɧаɤɨвɵ, 
ɬɨɝɞа ɤаɤ ɡɧаɱɟɧия ɬɨɤа ɨɬɥиɱаɸɬɫя. Ȼɨɥɟɟ ɬɨɝɨ, ɟɫɥи ɞиɫɩɥɟɣ ɪаɛɨɬаɟɬ 
в ɪɟɠиɦɟ иɡɦɟɪиɬɟɥя, ɧа ɷɤɪаɧɟ ɧɟɥɶɡя ɧаɛɥɸɞаɬɶ иɡɦɟɧɟɧиɟ ɩɪɟɞɟɥɶ-
ɧɵх ɡɧаɱɟɧиɣ ɬɨɤа ɩɪи ɪɟɝɭɥиɪɨвɤɟ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥяɬɨɪа. ɑɬɨɛɵ вɫɟɝɞа 
виɞɟɬɶ иɡɦɟɧɟɧиɟ ɩɪɟɞɟɥɶɧɵх ɡɧаɱɟɧиɣ ɬɨɤа в ɪɟɠиɦɟ ɩɨɫɬɨяɧɫɬва ɧа-
ɩɪяɠɟɧия ɩɪи ɪɟɝɭɥиɪɨвɤɟ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥяɬɨɪа, ɪɟɤɨɦɟɧɞɭɟɬɫя ɭɫɬаɧɨ-
виɬɶ ɞиɫɩɥɟɣ в ɪɟɠиɦ ɩɪɟɞɟɥɶɧɵх ɡɧаɱɟɧиɣ.
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4 Нɚɫɬɪɨɣɬɟ ɧɟɨɛхɨɞɢɦɨɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ 

ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ.[1]

ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɧɞɢɤɚɬɨɪ Limit ɩɪɨɞɨɥɠɚɟɬ ɦɢɝɚɬɶ. ɉɟɪɟ-
ɜɟɞɢɬɟ ɪɟɝɭɥɹɬɨɪ ɜ ɪɟɠɢɦ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɤɚ. ɉɨɥɨɠɟɧɢɟ 
ɦɢɝɚɸɳɟɝɨ ɪɚɡɪɹɞɚ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ 
ɜɵɛɨɪɚ ɪɚɡɪɟɲɟɧɢɹ, ɚ ɪɟɝɭɥɢɪɨɜɤɭ ɜɟɥɢɱɢɧɵ ɦɢɝɚɸɳɟɝɨ 
ɪɚɡɪɹɞɚ ɦɨɠɧɨ ɩɪɨɢɡɜɟɫɬɢ ɩɨɜɨɪɨɬɨɦ ɪɟɝɭɥɹɬɨɪɚ. ɇɚ-
ɫɬɪɨɣɬɟ ɧɟɨɛхɨɞɢɦɨɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɫ ɩɨɦɨ-
ɳɶɸ ɪɟɝɭɥɹɬɨɪɚ.

5 Нɚɫɬɪɨɣɬɟ ɧɟɨɛхɨɞɢɦɨɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫ ɩɨɦɨ-

ɳɶɸ ɪɟɝɭɥɹɬɨɪɚ.[2]

ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɧɞɢɤɚɬɨɪ Limit ɩɪɨɞɨɥɠɚɟɬ ɦɢɝɚɬɶ. ɉɟɪɟ-
ɜɟɞɢɬɟ ɪɟɝɭɥɹɬɨɪ ɜ ɪɟɠɢɦ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɦɟ-
ɧɹɣɬɟ ɦɢɝɚɸɳɢɣ ɪɚɡɪɹɞ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ ɜɵɛɨɪɚ ɪɚɡɪɟ-
ɲɟɧɢɹ ɢ ɢɡɦɟɧɢɬɟ ɜɟɥɢɱɢɧɭ ɦɢɝɚɸɳɟɝɨ ɪɚɡɪɹɞɚ ɧɚ ɧɭɠɧɨɟ 
ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨɜɨɪɨɬɨɦ ɪɟɝɭɥɹɬɨɪɚ.

6 Вɟɪɧɢɬɟɫɶ ɜ ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ. 
Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ ɩɨɜɬɨɪɧɨ ɧɚɠɦɢɬɟ ɤɥɚ-
ɜɢɲɭ  ɢɥɢ ɞɨɠɞɢɬɟɫɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ 
ɞɢɫɩɥɟɹ ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ 
ɢɧɞɢɤɚɬɨɪ Limit ɝɚɫɧɟɬ, ɚ ɧɚ ɷɤɪɚɧɟ ɞɢɫɩɥɟɹ ɨɬɨɛɪɚɠɚɟɬɫɹ 
ɫɨɨɛɳɟɧɢɟ OUTPUT OFF (ВЫХɈȾ ɈɌɄɅ.).

7 Рɚɡɪɟɲɢɬɟ ɜɵхɨɞ.

Иɧɞɢɤɚɬɨɪ OFF ɝɚɫɧɟɬ, ɢ ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ CV (ɉɇ). 
Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɞɢɫɩɥɟɣ ɧɚхɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ 
ɢɡɦɟɪɢɬɟɥɹ.

8 Уɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚхɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ 

ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ.

ɉɪɢ ɪɚɛɨɬɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɫɬɜɚ ɧɚ-
ɩɪɹɠɟɧɢɹ (ɉɇ) ɝɨɪɢɬ ɢɧɞɢɤɚɬɨɪ CV. ȿɫɥɢ ɢɧɞɢɤɚɬɨɪ CC ɝɨ-
ɪɢɬ, ɜɵɛɟɪɢɬɟ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ.

[1] ɉɪи ɧаɫɬɪɨɣɤɟ ɬɨɤа ɦɨɠɧɨ иɫɩɨɥɶɡɨваɬɶ ɤɥавиɲи вɵɛɨɪа ɪаɡɪɟɲɟɧия ɞɥя ɩɟ-
ɪɟɦɟɳɟɧия ɦиɝаɸɳɟɝɨ ɪаɡɪяɞа вɩɪавɨ иɥи вɥɟвɨ.

[2] ɉɪи ɧаɫɬɪɨɣɤɟ ɧаɩɪяɠɟɧия ɦɨɠɧɨ иɫɩɨɥɶɡɨваɬɶ ɤɥавиɲи вɵɛɨɪа ɪаɡɪɟɲɟɧия 
ɞɥя ɩɟɪɟɦɟɳɟɧия ɦиɝаɸɳɟɝɨ ɪаɡɪяɞа вɩɪавɨ иɥи вɥɟвɨ.
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Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ

Раɜɩɭа в ɫɠɡɣɧɠ ɪɩɬɭɩɺɨɬɭва ɭɩɥа
Ⱦɥɹ ɧɚɫɬɪɨɣɤɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɧɚ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨ-
ɹɧɫɬɜɚ ɬɨɤɚ (ɉɌ) ɧɟɨɛхɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɭɤɚɡɚɧɧɵɟ ɧɢɠɟ 
ɞɟɣɫɬɜɢɹ.

Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ
1 ɉɨɞɤɥɸɱɢɬɟ ɧɚɝɪɭɡɤɭ ɤ ɜɵхɨɞɧɵɦ ɤɥɟɦɦɚɦ.

ɉɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɨɞɤɥɸɱɢɬɟ ɧɚɝɪɭɡɤɭ ɤ ɜɵхɨɞ-
ɧɵɦ ɤɥɟɦɦɚɦ + ɢ –.

2 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.

Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɩɟɪɟхɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ ɜɤɥɸɱɟɧɢɹ/ɫɛɪɨ-
ɫɚ, ɜɵхɨɞ ɨɬɤɥɸɱɚɟɬɫɹ (ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ OFF). ɍɫɬɚ-
ɧɚɜɥɢɜɚɟɬɫɹ ɞɢɚɩɚɡɨɧ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɢ ɡɚɝɨɪɚɟɬɫɹ 
ɢɧɞɢɤɚɬɨɪ ɜɵɛɪɚɧɧɨɝɨ ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɞɢɚɩɚɡɨɧɚ (ɧɚ-
ɩɪɢɦɟɪ, ɜ ɦɨɞɟɥɢ E3640A ɜɤɥɸɱɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ 8V). Ɋɟɝɭ-
ɥɹɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɪɟɠɢɦ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ.

ɊРɃɇЕɒАɈɃЕ ȿɫɥи вɨ вɪɟɦя ɮаɤɬиɱɟɫɤɨɣ ɪаɛɨɬɵ в ɪɟɠиɦɟ ɉɇ ɩɨɞ вɥияɧиɟɦ иɡɦɟɧɟɧия 
ɧаɝɪɭɡɤи вɨɡɧиɤаɟɬ ɩɪɟвɵɲɟɧиɟ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧаɱɟɧия ɬɨɤа, иɫɬɨɱɧиɤ 
ɩиɬаɧия авɬɨɦаɬиɱɟɫɤи ɩɟɪɟхɨɞиɬ в ɪɟɠиɦ ɩɨɫɬɨяɧɫɬва ɬɨɤа ɫ ɩɪɟɞваɪи-
ɬɟɥɶɧɨ ɡаɞаɧɧɵɦ ɩɪɟɞɟɥɶɧɵɦ ɡɧаɱɟɧиɟɦ ɬɨɤа и ɩɪɨиɫхɨɞиɬ ɩɪɨɩɨɪɰиɨ-
ɧаɥɶɧɵɣ ɫɛɪɨɫ вɵхɨɞɧɨɝɨ ɧаɩɪяɠɟɧия.

CURRent {<ɬɨɤ>|MIN|MAX} Уɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟ-

ɧɢɟ ɬɨɤɚ.

VOLTage {<ɧɚɩɪɹɠɟɧɢɟ>|MIN|MAX} Уɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟ-

ɧɢɟ ɧɚɩɪɹɠɟɧɢɹ.

OUTPut ON Рɚɡɪɟɲɢɬɟ ɜɵхɨɞ.

Poаer
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ɇɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  ɞɥɹ ɪɚɛɨɬɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɜ ɞɢɚɩɚɡɨɧɟ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɟɠɞɟ ɱɟɦ ɩɟɪɟɣɬɢ 
ɤ ɫɥɟɞɭɸɳɟɦɭ ɲɚɝɭ. В ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ 20V ɢɥɢ 60V.

3 ɉɟɪɟɜɟɞɢɬɟ ɞɢɫɩɥɟɣ ɜ ɪɟɠɢɦ ɩɪɟɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ. 

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɢɧɞɢɤɚɬɨɪ Limit ɦɢɝɚɟɬ, ɭɤɚɡɵɜɚɹ, 
ɱɬɨ ɞɢɫɩɥɟɣ ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ ɩɪɟɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ. 
ɉɪɢ ɪɚɛɨɬɟ ɞɢɫɩɥɟɹ ɜ ɪɟɠɢɦɟ ɩɪɟɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ 
ɧɚ ɷɤɪɚɧɟ ɦɨɠɧɨ ɜɢɞɟɬɶ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɢ ɬɨɤɚ ɜɵɛɪɚɧɧɨɝɨ ɪɟɠɢɦɚ.

4 Нɚɫɬɪɨɣɬɟ ɧɟɨɛхɨɞɢɦɨɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟ-

ɧɢɹ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ.[1]

ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɧɞɢɤɚɬɨɪ Limit ɩɪɨɞɨɥɠɚɟɬ ɦɢɝɚɬɶ, ɚ ɪɟɝɭ-
ɥɹɬɨɪ ɭɫɬɚɧɨɜɥɟɧ ɜ ɪɟɠɢɦ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɥɨ-
ɠɟɧɢɟ ɦɢɝɚɸɳɟɝɨ ɪɚɡɪɹɞɚ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɫ ɩɨɦɨɳɶɸ 
ɤɥɚɜɢɲ ɜɵɛɨɪɚ ɪɚɡɪɟɲɟɧɢɹ, ɚ ɪɟɝɭɥɢɪɨɜɤɭ ɜɟɥɢɱɢɧɵ ɦɢ-
ɝɚɸɳɟɝɨ ɪɚɡɪɹɞɚ ɦɨɠɧɨ ɩɪɨɢɡɜɟɫɬɢ ɩɨɜɨɪɨɬɨɦ ɪɟɝɭɥɹɬɨ-
ɪɚ. ɇɚɫɬɪɨɣɬɟ ɧɟɨɛхɨɞɢɦɨɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹ-
ɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ.

5 Нɚɫɬɪɨɣɬɟ ɧɟɨɛхɨɞɢɦɵɣ ɜɵхɨɞɧɨɣ ɬɨɤ ɫ ɩɨɦɨɳɶɸ 

ɪɟɝɭɥɹɬɨɪɚ.[2]

HiРh

Displaв
Limit

ɊРɃɇЕɒАɈɃЕ В ɪɟɠиɦɟ ɩɨɫɬɨяɧɫɬва ɬɨɤа ɡɧаɱɟɧия ɬɨɤа, ɨɬɨɛɪаɠаɟɦɨɝɨ ɧа ɞиɫɩɥɟɟ 
в ɪɟɠиɦах иɡɦɟɪиɬɟɥя и ɩɪɟɞɟɥɶɧɵх ɡɧаɱɟɧиɣ, ɨɞиɧаɤɨвɵ, ɬɨɝɞа ɤаɤ ɡɧа-
ɱɟɧия ɧаɩɪяɠɟɧия ɨɬɥиɱаɸɬɫя. Ȼɨɥɟɟ ɬɨɝɨ, ɟɫɥи ɞиɫɩɥɟɣ ɪаɛɨɬаɟɬ в ɪɟɠи-
ɦɟ иɡɦɟɪиɬɟɥя, ɧа ɷɤɪаɧɟ ɧɟɥɶɡя ɧаɛɥɸɞаɬɶ иɡɦɟɧɟɧиɟ ɩɪɟɞɟɥɶɧɵх ɡɧа-
ɱɟɧиɣ ɧаɩɪяɠɟɧия ɩɪи ɪɟɝɭɥиɪɨвɤɟ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥяɬɨɪа. ɑɬɨɛɵ вɫɟɝɞа 
виɞɟɬɶ иɡɦɟɧɟɧиɟ ɩɪɟɞɟɥɶɧɵх ɡɧаɱɟɧиɣ ɧаɩɪяɠɟɧия в ɪɟɠиɦɟ ɩɨɫɬɨяɧ-
ɫɬва ɬɨɤа ɩɪи ɪɟɝɭɥиɪɨвɤɟ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥяɬɨɪа, ɪɟɤɨɦɟɧɞɭɟɬɫя ɭɫɬаɧɨ-
виɬɶ ɞиɫɩɥɟɣ в ɪɟɠиɦ ɩɪɟɞɟɥɶɧɵх ɡɧаɱɟɧиɣ.

[1] ɉɪи ɧаɫɬɪɨɣɤɟ ɧаɩɪяɠɟɧия ɦɨɠɧɨ иɫɩɨɥɶɡɨваɬɶ ɤɥавиɲи вɵɛɨɪа ɪаɡɪɟɲɟɧия 
ɞɥя ɩɟɪɟɦɟɳɟɧия ɦиɝаɸɳɟɝɨ ɪаɡɪяɞа вɩɪавɨ иɥи вɥɟвɨ.

[2] ɉɪи ɧаɫɬɪɨɣɤɟ ɬɨɤа ɦɨɠɧɨ иɫɩɨɥɶɡɨваɬɶ ɤɥавиɲи вɵɛɨɪа ɪаɡɪɟɲɟɧия ɞɥя ɩɟ-
ɪɟɦɟɳɟɧия ɦиɝаɸɳɟɝɨ ɪаɡɪяɞа вɩɪавɨ иɥи вɥɟвɨ.

1

1
Current
VoltaРe



2 Рɠɡɣɧɶ ɫаɜɩɭɶ ɣ ɯɮɨɥцɣɩɨаɦɷɨɶɠ вɩɢɧɩɡɨɩɬɭɣ
Ɋаɛɨɬа в ɪɟɠиɦɟ ɩɨɫɬɨяɧɫɬва ɬɨɤа

42 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɧɞɢɤɚɬɨɪ Limit ɩɪɨɞɨɥɠɚɟɬ ɦɢɝɚɬɶ. ɉɟɪɟ-
ɜɟɞɢɬɟ ɪɟɝɭɥɹɬɨɪ ɜ ɪɟɠɢɦ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɤɚ. ɉɨɦɟɧɹɣɬɟ 
ɩɨɥɨɠɟɧɢɟ ɦɢɝɚɸɳɟɝɨ ɪɚɡɪɹɞɚ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ ɜɵɛɨɪɚ 
ɪɚɡɪɟɲɟɧɢɹ ɢ ɢɡɦɟɧɢɬɟ ɜɟɥɢɱɢɧɭ ɦɢɝɚɸɳɟɝɨ ɪɚɡɪɹɞɚ 
ɧɚ ɧɭɠɧɵɣ ɜɵхɨɞɧɨɣ ɬɨɤ ɩɨɜɨɪɨɬɨɦ ɪɟɝɭɥɹɬɨɪɚ.

6 Вɟɪɧɢɬɟɫɶ ɜ ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ.

Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɜ ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ ɩɨɜɬɨɪɧɨ ɧɚɠɦɢɬɟ ɤɥɚ-
ɜɢɲɭ  ɢɥɢ ɞɨɠɞɢɬɟɫɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ 
ɞɢɫɩɥɟɹ ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ 
ɢɧɞɢɤɚɬɨɪ Limit ɝɚɫɧɟɬ, ɚ ɧɚ ɷɤɪɚɧɟ ɞɢɫɩɥɟɹ ɨɬɨɛɪɚɠɚɟɬɫɹ 
ɫɨɨɛɳɟɧɢɟ OUTPUT OFF (ВЫХɈȾ ɈɌɄɅ.).

7 Рɚɡɪɟɲɢɬɟ ɜɵхɨɞ.

Иɧɞɢɤɚɬɨɪ OFF ɝɚɫɧɟɬ, ɢ ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ CC. Ɉɛɪɚɬɢ-
ɬɟ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɞɢɫɩɥɟɣ ɧɚхɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɢɡɦɟɪɢɬɟɥɹ.

8 Уɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚхɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ.

ɉɪɢ ɪɚɛɨɬɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɫɬɜɚ ɬɨɤɚ 
ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɧɞɢɤɚɬɨɪ CC ɝɨɪɢɬ. ȿɫɥɢ ɢɧɞɢɤɚɬɨɪ CV ɝɨ-
ɪɢɬ, ɜɵɛɟɪɢɬɟ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ.

Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ

Displaв
Limit

Displaв
Limit

On/OПП
Output

ɊРɃɇЕɒАɈɃЕ ȿɫɥи вɨ вɪɟɦя ɮаɤɬиɱɟɫɤɨɣ ɪаɛɨɬɵ в ɪɟɠиɦɟ ɉɌ ɩɨɞ вɥияɧиɟɦ иɡɦɟɧɟɧия 
ɧаɝɪɭɡɤи вɨɡɧиɤаɟɬ ɩɪɟвɵɲɟɧиɟ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧаɱɟɧия ɧаɩɪяɠɟɧия, иɫɬɨɱ-
ɧиɤ ɩиɬаɧия авɬɨɦаɬиɱɟɫɤи ɩɟɪɟхɨɞиɬ в ɪɟɠиɦ ɩɨɫɬɨяɧɫɬва ɧаɩɪяɠɟɧия 
ɫ ɩɪɟɞваɪиɬɟɥɶɧɨ ɡаɞаɧɧɵɦ ɩɪɟɞɟɥɶɧɵɦ ɡɧаɱɟɧиɟɦ ɧаɩɪяɠɟɧия, и ɩɪɨиɫ-
хɨɞиɬ ɩɪɨɩɨɪɰиɨɧаɥɶɧɨɟ ɭɦɟɧɶɲɟɧиɟ вɵхɨɞɧɨɝɨ ɬɨɤа.

VOLTage {<ɧɚɩɪɹɠɟɧɢɟ>|MIN|MAX} Уɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟ-

ɧɢɟ ɧɚɩɪɹɠɟɧɢɹ.

CURRent {<ɬɨɤ>|MIN|MAX} Уɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟ-

ɧɢɟ ɬɨɤɚ.

OUTPut ON Рɚɡɪɟɲɢɬɟ ɜɵхɨɞ.
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Кɨɧɮиɝɭɪиɪɨваɧиɟ ɭɞаɥɟɧɧɨɝɨ иɧɬɟɪɮɟɣɫа

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 43

Ʌɩɨɯɣɞɮɫɣɫɩваɨɣɠ ɮдаɦɠɨɨɩɞɩ ɣɨɭɠɫɯɠɤɬа
Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɩɨɫɬɚɜɥɹɟɬɫɹ ɫ ɢɧɬɟɪɮɟɣɫɚɦɢ GPIB 
(IEEE-488) ɢ RS-232. ɉɪɢ ɨɬɝɪɭɡɤɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɡɚɜɨ-
ɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɜɵɛɢɪɚɟɬɫɹ ɢɧɬɟɪɮɟɣɫ GPIB. Ɉɞɧɨɜɪɟ-
ɦɟɧɧɨ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɪɟɲɟɧ ɬɨɥɶɤɨ ɨɞɢɧ ɢɧɬɟɪɮɟɣɫ. Ⱦɥɹ ɜɵ-
хɨɞɚ ɢɡ ɪɟɠɢɦɚ ɤɨɧɮɢɝɭɪɚɰɢɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɛɟɡ ɫɨхɪɚɧɟɧɢɹ 
ɢɡɦɟɧɟɧɢɣ ɧɚɠɦɢɬɟ ɢ ɭɞɟɪɠɢɜɚɣɬɟ ɤɥɚɜɢɲɭ  ɞɨ ɩɨɹɜɥɟ-
ɧɢɹ ɧɚ ɷɤɪɚɧɟ ɫɨɨɛɳɟɧɢɹ NO CHANGE (ȻȿɁ ИɁɆȿɇȿɇИɃ).
• ɍɫɬɚɧɨɜɢɬɶ ɚɞɪɟɫ GPIB, ɤɨɧɬɪɨɥɶ ɱɟɬɧɨɫɬɢ ɢ ɫɤɨɪɨɫɬɶ ɩɟ-

ɪɟɞɚɱɢ ɞɚɧɧɵх ɦɨɠɧɨ ɬɨɥɶɤɨ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.
• Ɍɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɵɟ ɜɵ ɜɵɛɪɚɥɢ, ɜɵɞɟɥɹɟɬɫɹ ɰɜɟ-

ɬɨɦ. Ɉɫɬɚɥɶɧɵɟ ɜɚɪɢɚɧɬɵ ɜɵɛɨɪɚ ɧɟ ɩɨɞɫɜɟɱɢɜɚɸɬɫɹ.
• Вɵɛɪɚɧɧɵɣ ɢɧɬɟɪɮɟɣɫ хɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚ-

ɦɹɬɢ ɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɫɥɟ 
ɫɛɪɨɫɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ (ɤɨɦɚɧɞɚ *RST).

Ɉаɬɭɫɩɤɥа ɪаɫаɧɠɭɫɩв ɣɨɭɠɫɯɠɤɬа GPIB

1 Вɤɥɸɱɢɬɟ ɪɟɠɢɦ ɭɞɚɥɟɧɧɨɣ ɧɚɫɬɪɨɣɤɢ.

GPIB/488

ȿɫɥɢ ɩɨɹɜɥɹɟɬɫɹ RS-232, ɩɨɜɟɪɧɢɬɟ ɪɟɝɭɥɹɬɨɪ ɞɥɹ ɜɵɛɨɪɚ 
GPIB/488.

2 Вɵɛɟɪɢɬɟ ɚɞɪɟɫ GPIB.

ADDR 05 (АȿРЕɌ 05)

В ɤɚɱɟɫɬɜɟ ɚɞɪɟɫɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɥɸ-
ɛɨɟ ɡɧɚɱɟɧɢɟ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 30. Ɂɚɜɨɞɫɤɨɟ ɡɧɚɱɟɧɢɟ 
ɚɞɪɟɫɚ ɪɚɜɧɨ 5.

3 ɋɨхɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɹ ɢ ɜɵɣɞɢɬɟ ɢɡ ɦɟɧɸ.

SAVED (ɌɉɐРАɈЕɈɉ)

I/O
ConПiР

I/O
ConПiР

I/O
ConПiР

I/O
ConПiР

ɊРɃɇЕɒАɈɃЕ Каɪɬа ɂɧɬɟɪɮɟɣɫа GPIB ɤɨɦɩɶɸɬɟɪа иɦɟɟɬ ɫɨɛɫɬвɟɧɧɵɣ аɞɪɟɫ. ɇɟ иɫɩɨɥɶ-
ɡɭɣɬɟ аɞɪɟɫа ɤɨɦɩɶɸɬɟɪа ɞɥя ɩɪиɛɨɪɨв иɧɬɟɪɮɟɣɫɧɨɣ ɲиɧɵ. Ⱦɥя ɤаɪɬ иɧ-
ɬɟɪɮɟɣɫа GPIB ɤɨɦɩаɧии Keysight ɨɛɵɱɧɨ иɫɩɨɥɶɡɭɟɬɫя аɞɪɟɫ 21.



2 Рɠɡɣɧɶ ɫаɜɩɭɶ ɣ ɯɮɨɥцɣɩɨаɦɷɨɶɠ вɩɢɧɩɡɨɩɬɭɣ
Сɨхɪаɧɟɧиɟ и вɵɡɨв ɧаɫɬɪɨɟɤ ɪаɛɨɱих ɫɨɫɬɨяɧиɣ

44 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ʌɩɨɯɣɞɮɫɣɫɩваɨɣɠ ɣɨɭɠɫɯɠɤɬа RS-232

1 Вɤɥɸɱɢɬɟ ɪɟɠɢɦ ɭɞɚɥɟɧɧɨɣ ɧɚɫɬɪɨɣɤɢ.

GPIB/488

ɇɟɨɛхɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɟɫɥɢ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɛɵɥ 
ɢɡɦɟɧɟɧ ɪɚɧɟɟ ɧɚ RS-232, ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ RS-232.

2 Вɵɛɟɪɢɬɟ ɢɧɬɟɪɮɟɣɫ RS-232.

RS-232

Вɵɛɪɚɬɶ ɢɧɬɟɪɮɟɣɫ RS-232 ɦɨɠɧɨ ɜɪɚɳɟɧɢɟɦ ɪɟɝɭɥɹɬɨɪɚ.
3 Вɵɛɟɪɢɬɟ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵх.

Вɵɛɟɪɢɬɟ ɨɞɧɨ ɢɡ ɫɥɟɞɭɸɳɢх ɡɧɚɱɟɧɢɣ: 300, 600, 1200, 
2400, 4800 ɢɥɢ 9600 (ɡɚɜɨɞɫɤɚɹ ɧɚɫɬɪɨɣɤɚ) ɛɨɞɨɜ.
9600 BAUD (9600 ȼɉȿɉВ)

4 Вɵɛɟɪɢɬɟ ɤɨɧɬɪɨɥɶ ɱɟɬɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɩɨɜɵх 
ɛɢɬɨɜ.
Вɵɛɟɪɢɬɟ ɨɞɧɨ ɢɡ ɫɥɟɞɭɸɳɢх ɡɧɚɱɟɧɢɣ: NШЧО (ɛɟɡ ɤɨɧɬɪɨ-
ɥɹ ɱɟɬɧɨɫɬɢ, 8 ɛɢɬɨɜ ɞɚɧɧɵх, ɡɚɜɨɞɫɤɚɹ ɧɚɫɬɪɨɣɤɚ), OНН 
(ɤɨɧɬɪɨɥɶ ɩɨ ɧɟɱɟɬɧɨɫɬɢ, 7 ɛɢɬɨɜ ɞɚɧɧɵх) ɢɥɢ EЯОЧ (ɤɨɧ-
ɬɪɨɥɶ ɩɨ ɱɟɬɧɨɫɬɢ, 7 ɛɢɬɨɜ ɞɚɧɧɵх). ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɧɬɪɨ-
ɥɹ ɱɟɬɧɨɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɱɢɫɥɨ ɛɢɬɨɜ 
ɞɚɧɧɵх.
NONE 8 BITS (ȼЕɂ ɅɉɈɍРɉɆɚ ɒЕɍɈɉɌɍɃ, 8 ȼɃɍɉВ)

5 ɋɨхɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɹ ɢ ɜɵɣɞɢɬɟ ɢɡ ɦɟɧɸ.

SAVED (ɌɉɐРАɈЕɈɉ)

Ɍɩɰɫаɨɠɨɣɠ ɣ вɶɢɩв ɨаɬɭɫɩɠɥ ɫаɜɩɲɣɰ ɬɩɬɭɩɺɨɣɤ
В ɹɱɟɣɤɚх ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ ɦɨɠɧɨ ɫɨхɪɚɧɢɬɶ ɧɚ-
ɫɬɪɨɣɤɢ ɞɨ ɩɹɬɢ ɪɚɡɥɢɱɧɵх ɪɚɛɨɱɢх ɫɨɫɬɨɹɧɢɣ. ɉɪɢ ɩɨɫɬɚɜɤɟ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɞɚɧɧɵɟ ɜ ɹɱɟɣɤɚх 
ɩɚɦɹɬɢ (ɫ 1-ɣ ɩɨ 5-ɸ) ɨɬɫɭɬɫɬɜɭɸɬ. Иɦɹ ɹɱɟɣɤɢ ɦɨɠɧɨ ɜɜɟɫɬɢ 
ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɧɨ ɜɵɡɨɜ 
ɩɨ ɢɦɟɧɢ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɬɨɥɶɤɨ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

I/O
ConПiР

I/O
ConПiР

I/O
ConПiР

I/O
ConПiР



Рɠɡɣɧɶ ɫаɜɩɭɶ ɣ ɯɮɨɥцɣɩɨаɦɷɨɶɠ вɩɢɧɩɡɨɩɬɭɣ 2

Сɨхɪаɧɟɧиɟ и вɵɡɨв ɧаɫɬɪɨɟɤ ɪаɛɨɱих ɫɨɫɬɨяɧиɣ

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 45

ɉɪɢɜɟɞɟɧɧɵɟ ɧɢɠɟ ɲɚɝɢ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɩɨɪɹɞɨɤ ɫɨхɪɚɧɟɧɢɹ 
ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɨɜɚ ɪɚɛɨɱɢх ɫɨɫɬɨɹɧɢɣ. 

Ⱦɥɹ ɨɬɦɟɧɵ ɨɩɟɪɚɰɢɢ ɫɨхɪɚɧɟɧɢɹ ɢɥɢ ɜɵɡɨɜɚ ɜɵɛɟɪɢɬɟ 
ɩɭɧɤɬ ɦɟɧɸ EXIT (ВЫХɈȾ) ɩɨɜɨɪɨɬɨɦ ɪɟɝɭɥɹɬɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ 
ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  ɢɥɢ ɞɨɠɞɢɬɟɫɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬ-
ɤɥɸɱɟɧɢɹ ɞɢɫɩɥɟɹ.

Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ

Ɍɩɰɫаɨɠɨɣɠ ɫаɜɩɲɣɰ ɬɩɬɭɩɺɨɣɤ
1 Нɚɫɬɪɨɣɬɟ ɧɭɠɧɨɟ ɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ ɢɫɬɨɱɧɢɤɚ 

ɩɢɬɚɧɢɹ.

Ɏɭɧɤɰɢɹ ɫɨхɪɚɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ «ɡɚɩɨɦɢɧɚɟɬ» ɜɵɛɪɚɧɧɵɣ 
ɞɢɚɩɚɡɨɧ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɧɚɫɬɪɨɣɤɢ ɩɪɟɞɟɥɶɧɵх 
ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ, ɜɤɥɸɱɟɧɧɨɟ/ɜɵɤɥɸɱɟɧɧɨɟ 
ɫɨɫɬɨɹɧɢɟ ɜɵхɨɞɚ, ɜɤɥɸɱɟɧɧɨɟ/ɜɵɤɥɸɱɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ 
Ɂɉɇ, ɚ ɬɚɤɠɟ ɭɪɨɜɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ Ɂɉɇ.

2 Вɤɥɸɱɢɬɟ ɪɟɠɢɦ ɡɚɩɢɫɢ ɜ ɩɚɦɹɬɶ.
STORE STATE (ɌɉɐРАɈɃɍɗ ɌɉɌɍɉɚɈɃЕ)

ɋ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɤɚɠɞɨɦɭ ɢɡ ɩɹɬɢ ɫɨхɪɚɧɟɧɧɵх ɫɨɫɬɨɹ-
ɧɢɣ ɦɨɠɧɨ ɩɪɢɫɜɨɢɬɶ ɢɦɹ (ɞɥɢɧɨɣ ɞɨ ɞɟɜɹɬɢ ɫɢɦɜɨɥɨɜ). 
Вɪɚɳɚɣɬɟ ɪɟɝɭɥɹɬɨɪ ɞɨ ɩɨɹɜɥɟɧɢɹ ɫɨɨɛɳɟɧɢɹ NAME STATE 
(ИɆȿɇɈВȺɌɖ ɋɈɋɌɈəɇИȿ) ɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  
ɞɥɹ ɜɵɛɨɪɚ ɹɱɟɟɤ ɩɚɦɹɬɢ. Ɂɚɬɟɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ , 
ɱɬɨɛɵ ɩɪɢɫɜɨɢɬɶ ɢɦɹ ɹɱɟɣɤɚɦ.
NAME STATE

1:P15V_TEST

3 Вɵɛɟɪɢɬɟ ɹɱɟɣɤɭ ɩɚɦɹɬɢ.

Вɪɚɳɚɹ ɪɟɝɭɥɹɬɨɪ ɜɩɪɚɜɨ, ɜɵɛɟɪɢɬɟ ɹɱɟɣɤɭ ɩɚɦɹɬɢ 2.
2: STATE2 (ɌɉɌɍɉɚɈɃЕ 2)

4 ɋɨхɪɚɧɢɬɟ ɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ.

DONE (ȾɉɍɉВɉ)

Store

Store

Store

Store

Store

Store



2 Рɠɡɣɧɶ ɫаɜɩɭɶ ɣ ɯɮɨɥцɣɩɨаɦɷɨɶɠ вɩɢɧɩɡɨɩɬɭɣ
Сɨхɪаɧɟɧиɟ и вɵɡɨв ɧаɫɬɪɨɟɤ ɪаɛɨɱих ɫɨɫɬɨяɧиɣ

46 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Вɶɢɩв ɬɩɰɫаɨɠɨɨɩɞɩ ɬɩɬɭɩɺɨɣɺ
1 Вɤɥɸɱɢɬɟ ɪɟɠɢɦ ɜɵɡɨɜɚ.

В ɪɟɠɢɦɟ ɜɵɡɨɜɚ ɧɚ ɷɤɪɚɧɟ ɞɢɫɩɥɟɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɹɱɟɣɤɚ 
ɩɚɦɹɬɢ 1.
1: p15v_test

2 Вɵɛɟɪɢɬɟ ɫɨхɪɚɧɟɧɧɨɟ ɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ.

2: STATE2 (ɌɉɌɍɉɚɈɃЕ 2)

RESET (ɌȼРɉɌ)

Ɇɨɠɧɨ ɜɵɛɪɚɬɶ ɭɤɚɡɚɧɧɵɣ ɜɵɲɟ ɪɟɠɢɦ RESET ɞɥɹ ɫɛɪɨɫɚ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜɨ ɜɤɥɸɱɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɛɟɡ ɨɬɤɥɸɱɟ-
ɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɢ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɚɧɞɵ 
*RST ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɚɧɞɵ *RST 
ɫɦ. ɪɚɡɞɟɥ «*RST» ɧɚ ɫɬɪɚɧɢɰɟ 100.

3 Вɵɡɨɜɢɬɟ ɫɨхɪɚɧɟɧɧɨɟ ɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ.

DONE

Recall

Recall



Рɠɡɣɧɶ ɫаɜɩɭɶ ɣ ɯɮɨɥцɣɩɨаɦɷɨɶɠ вɩɢɧɩɡɨɩɬɭɣ 2

ɉɪɨɝɪаɦɦиɪɨваɧиɟ ɡаɳиɬɵ ɨɬ ɩɟɪɟɧаɩɪяɠɟɧия

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 47

Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ
Ⱦɥɹ ɫɨхɪɚɧɟɧɢɹ ɢ ɜɵɡɨɜɚ ɫɨɫɬɨɹɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢɫ-
ɩɨɥɶɡɭɣɬɟ ɩɪɢɜɟɞɟɧɧɵɟ ɧɢɠɟ ɤɨɦɚɧɞɵ.

Ɋɫɩɞɫаɧɧɣɫɩваɨɣɠ ɢаɴɣɭɶ ɩɭ ɪɠɫɠɨаɪɫɺɡɠɨɣɺ
Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɨхɪɚɧɹɟɬ ɧɚɝɪɭɡɤɭ ɨɬ ɜɵхɨɞ-
ɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɟɜɵɲɚɸɳɟɝɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɵɣ ɭɪɨ-
ɜɟɧɶ ɡɚɳɢɬɵ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚɤɨɪɚɱɢɜɚɧɢɟɦ ɜɵхɨɞɚ 
ɜɧɭɬɪɟɧɧɢɦ ɬɢɪɢɫɬɨɪɨɦ, ɟɫɥɢ ɭɪɨɜɟɧɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɜɟɧ 
3 В ɢɥɢ ɛɨɥɟɟ, ɥɢɛɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟɦ ɜɵхɨɞɚ ɧɚ ɭɪɨɜɟɧɶ 
1 В, ɟɫɥɢ ɭɪɨɜɟɧɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ɦɟɧɟɟ 3 В.

ɉɪɢɜɟɞɟɧɧɵɟ ɧɢɠɟ ɲɚɝɢ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɩɨɪɹɞɨɤ ɧɚɫɬɪɨɣɤɢ 
ɭɪɨɜɧɹ ɫɪɚɛɚɬɵɜɚɧɢɹ Ɂɉɇ, ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ Ɂɉɇ ɢ ɫɛɪɨɫɚ 
ɫɨɫɬɨɹɧɢɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ.

Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ

Ɉаɬɭɫɩɤɥа ɮɫɩвɨɺ ɂɊɈ ɣ вɥɦɹɲɠɨɣɠ цɠɪɣ ɂɊɈ
1 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.

*SAV {1|2|3|4|5} ɋɨхɪɚɧɢɬɶ ɪɚɛɨɱɟɟ ɫɨɫɬɨɹ-

ɧɢɟ ɜ ɨɩɪɟɞɟɥɟɧɧɭɸ ɹɱɟɣɤɭ 
ɩɚɦɹɬɢ.

*RCL {1|2|3|4|5} Вɵɡɜɚɬɶ ɪɚɧɟɟ ɫɨхɪɚɧɟɧɧɨɟ 

ɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ ɢɡ ɭɤɚ-

ɡɚɧɧɨɣ ɹɱɟɣɤɢ ɩɚɦɹɬɢ.

MEM:STAT:NAME 1, ‘P15V_TEST’ ɉɪɢɫɜɨɢɬɶ ɹɱɟɣɤɟ ɩɚɦɹɬɢ 1 

ɢɦɹ «P15V_TEST».

Poаer



2 Рɠɡɣɧɶ ɫаɜɩɭɶ ɣ ɯɮɨɥцɣɩɨаɦɷɨɶɠ вɩɢɧɩɡɨɩɬɭɣ
ɉɪɨɝɪаɦɦиɪɨваɧиɟ ɡаɳиɬɵ ɨɬ ɩɟɪɟɧаɩɪяɠɟɧия

48 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

2 Вɨɣɞɢɬɟ ɜ ɦɟɧɸ Over Voltage (ɉɟɪɟɧɚɩɪɹɠɟɧɢɟ) ɢ ɭɫɬɚ-

ɧɨɜɢɬɶ ɧɭɠɧɵɣ ɭɪɨɜɟɧɶ ɫɪɚɛɚɬɵɜɚɧɢɹ.

LEVEL 22.0V (ɎРɉВЕɈɗ 22,0 В) (E3640A)

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɧɭɠɧɨɝɨ ɭɪɨɜɧɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɫɩɨɥɶɡɭɣɬɟ 
ɪɟɝɭɥɹɬɨɪ ɢ ɤɥɚɜɢɲɭ ɜɵɛɨɪɚ ɪɚɡɪɟɲɟɧɢɹ  ɢɥɢ . 
ɋɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɭɪɨɜɟɧɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɟɥɶɡɹ ɭɫɬɚɧɨ-
ɜɢɬɶ ɧɢɠɟ 1,0 В.

3 Рɚɡɪɟɲɢɬɟ ɰɟɩɶ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ.

OVP ON (ɂɊɈ ВɅɆ.)

4 Вɵɣɞɢɬɟ ɢɡ ɦɟɧɸ ɁɉН.

CHANGED (ɃɂɇЕɈЕɈɉ)

ȿɫɥɢ ɧɚɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɧɟ ɛɵɥ ɢɡɦɟ-
ɧɟɧ, ɨɬɨɛɪɚɡɢɬɫɹ NO CHANGE (ɇȿ ИɁɆȿɇȿɇɈ). Иɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ ɜɵхɨɞɢɬ ɢɡ ɦɟɧɸ Ɂɉɇ, ɢ ɞɢɫɩɥɟɣ ɜɨɡɜɪɚɳɚɟɬɫɹ 
ɜ ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ. ɉɪɨɜɟɪɶɬɟ ɡɚɝɨɪɚɧɢɟ ɢɧɞɢɤɚɬɨɪɚ OVP 
ɩɪɢ ɪɚɡɪɟɲɟɧɢɢ ɰɟɩɢ Ɂɉɇ.

Ɋɫɩвɠɫɥа ɫаɜɩɭɶ ɂɊɈ
Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɵ Ɂɉɇ ɩɨɞɧɢɦɢɬɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɩɨɱɬɢ ɞɨ ɬɨɱɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢ-
ɱɢɜɚɣɬɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɩɨɜɨɪɚɱɢɜɚɹ ɪɟɝɭɥɹɬɨɪ, ɩɨɤɚ 
ɰɟɩɶ Ɂɉɇ ɧɟ ɫɪɚɛɨɬɚɟɬ. В ɪɟɡɭɥɶɬɚɬɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɭɩɚɞɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɞɨ ɧɭɥɹ, ɧɚɱɧɟɬ ɦɢɝɚɬɶ 
ɢɧɞɢɤɚɬɨɪ OVP, ɢ ɡɚɝɨɪɢɬɫɹ ɢɧɞɢɤɚɬɨɪ CC. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɞɢɫ-
ɩɥɟɟ ɩɨɹɜɥɹɟɬɫɹ ɫɨɨɛɳɟɧɢɟ OVP TRIPPED (ɋɊȺȻɈɌȺɅȺ Ɂɉɇ).

Ɍɜɫɩɬ ɬɩɬɭɩɺɨɣɺ ɪɠɫɠɨаɪɫɺɡɠɨɣɺ
ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɫɨɫɬɨɹɧɢɹ Ɂɉɇ ɢɧɞɢɤɚɬɨɪ OVP ɦɢɝɚɟɬ. 
ȿɫɥɢ ɷɬɨ ɜɵɡɜɚɧɨ ɜɧɟɲɧɢɦ ɢɫɬɨɱɧɢɤɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɬɚɤɢɦ 
ɤɚɤ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ, ɨɬɤɥɸɱɢɬɟ ɟɝɨ ɫɧɚɱɚɥɚ. Вɵɩɨɥ-
ɧɢɬɟ ɫɛɪɨɫ ɫɨɫɬɨɹɧɢɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɨɬɪɟɝɭɥɢɪɨɜɚɜ ɜɵхɨɞ-
ɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɥɢ ɭɪɨɜɟɧɶ ɫɪɚɛɚɬɵɜɚɧɢɹ Ɂɉɇ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɧɢɠɟ ɲɚɝɢ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɩɨɪɹɞɨɤ ɫɛɪɨɫɚ ɫɨ-
ɫɬɨɹɧɢɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɢ ɜɨɡɜɪɚɬɚ ɜ ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚ-
ɛɨɬɵ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸɳɢх ɞɟɣɫɬɜɢɣ ɧɚ ɞɢɫɩɥɟɟ ɩɨ-
ɜɬɨɪɧɨ ɨɬɨɛɪɚɡɢɬɫɹ ɫɨɨɛɳɟɧɢɟ OVP TRIPPED, ɟɫɥɢ ɞɨɠɞɚɬɶɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɞɢɫɩɥɟɹ ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ.
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< >

Over
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Over
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• Ɋɟɝɭɥиɪɨɜɤɚ ɜыхɨɞɧɨɝɨ ɧɚɩɪяɠɟɧия
i ɋɧɢɡɶɬɟ ɭɪɨɜɟɧɶ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɨɜɢɜ 
ɟɝɨ ɧɢɠɟ ɬɨɱɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɁɉН.

ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɥɚɜɢɲɢ  ɧɚɱɢɧɚɸɬ ɦɢɝɚɬɶ ɢɧɞɢɤɚ-
ɬɨɪɵ OVP ɢ Limit.

ii Уɛɟɞɢɬɟɫɶ, ɱɬɨ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ ɫɧɢɠɟɧ ɞɨ ɜɟɥɢɱɢ-

ɧɵ ɧɢɠɟ ɬɨɱɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɁɉН.

Ɍɨɱɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ Ɂɉɇ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɞɢɫɩɥɟɟ. 
ɇɚ ɷɬɨɦ ɲɚɝɟ ɧɟ ɪɟɝɭɥɢɪɭɣɬɟ ɬɨɱɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ.

iii Вɵɛɟɪɢɬɟ ɪɟɠɢɦ OVP CLEAR (ɋȻРɈɋ ɁɉН) ɜɪɚɳɟɧɢ-

ɟɦ ɪɟɝɭɥɹɬɨɪɚ.

OVP ON

OVP CLEAR

iv Вɵɩɨɥɧɢɬɟ ɫɛɪɨɫ ɫɨɫɬɨɹɧɢɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɢ ɜɵɣɞɢ-

ɬɟ ɢɡ ɦɟɧɸ.

DONE

Иɧɞɢɤɚɬɨɪ OVP ɩɟɪɟɫɬɚɟɬ ɦɢɝɚɬɶ. Вɵхɨɞ ɜɨɡɜɪɚɳɚɟɬɫɹ 
ɜ ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ.

• Ɋɟɝɭɥиɪɨɜɤɚ ɭɪɨɜɧя ɫɪɚɛɚɬыɜɚɧия ЗɉН
i ɉɨɜɵɫɶɬɟ ɭɪɨɜɟɧɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ɁɉН ɜɵɲɟ ɭɪɨɜɧɹ, 

ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɢɡɨɲɥɨ ɫɪɚɛɚɬɵɜɚɧɢɟ.

ii Вɵɛɟɪɢɬɟ ɪɟɠɢɦ OVP CLEAR ɜɪɚɳɟɧɢɟɦ ɪɟɝɭɥɹɬɨɪɚ.

OVP ON

OVP CLEAR

iii Вɵɩɨɥɧɢɬɟ ɫɛɪɨɫ ɫɨɫɬɨɹɧɢɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɢ ɜɵɣɞɢ-

ɬɟ ɢɡ ɦɟɧɸ.

DONE

Иɧɞɢɤɚɬɨɪ OVP ɩɟɪɟɫɬɚɟɬ ɦɢɝɚɬɶ. Вɵхɨɞ ɜɨɡɜɪɚɳɚɟɬɫɹ 
ɜ ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ.
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Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ

Рɣɬɮɨɩɥ 2-1 Ɋɟɤɨɦɟɧɞɭɟɦая ɫхɟɦа ɡаɳиɬɵ ɩɪи ɡаɪяɞɟ аɤɤɭɦɭɥяɬɨɪɧɨɣ 
ɛаɬаɪɟи

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ E364бA ɩɪɨɢɫхɨɞɢɬ 
ɫɤɚɱɨɤ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɛɨɥɟɟ 1 В (+1 В ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɢ –1 В 
ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ).

VOLT:PROT {<ɧɚɩɪɹɠɟɧɢɟ>|MIN|MAX} Уɫɬɚɧɨɜɢɬɶ ɭɪɨɜɟɧɶ ɁɉН

VOLT:PROT:STAT {OFF|ON) Ɂɚɩɪɟɬɢɬɶ ɢɥɢ ɪɚɡɪɟ-

ɲɢɬɶ ɰɟɩɶ ɁɉН.

VOLT:PROT:CLE ɋɛɪɨɫɢɬɶ ɫɪɚɛɨɬɚɜɲɭɸ 

ɰɟɩɶ ɁɉН.

ɊРɃɇЕɒАɈɃЕ ɐɟɩɶ Ɂɉɇ иɫɬɨɱɧиɤа ɩиɬаɧия ɫɨɞɟɪɠиɬ ɲɭɧɬиɪɭɸɳиɣ ɬиɪиɫɬɨɪ, ɤɨɬɨɪɵɣ 
ɷɮɮɟɤɬивɧɨ ɡаɤɨɪаɱиваɟɬ вɵхɨɞ иɫɬɨɱɧиɤа ɩиɬаɧия ɩɪи вɨɡɧиɤɧɨвɟɧии 
ɫɨɫɬɨяɧия ɩɟɪɟɧаɩɪяɠɟɧия. ȿɫɥи ɤ вɵхɨɞɭ ɩɨɞɤɥɸɱɟɧ вɧɟɲɧиɣ иɫɬɨɱɧиɤ 
ɧаɩɪяɠɟɧия, ɬаɤɨɣ ɤаɤ аɤɤɭɦɭɥяɬɨɪɧая ɛаɬаɪɟя, и ɫаɦɨɩɪɨиɡвɨɥɶɧɨ вɨɡɧи-
ɤаɟɬ ɫɨɫɬɨяɧиɟ ɩɟɪɟɧаɩɪяɠɟɧия, ɬиɪиɫɬɨɪ ɛɭɞɟɬ ɧɟɩɪɟɪɵвɧɨ ɩɨɥɭɱаɬɶ 
ɛɨɥɶɲɨɣ ɬɨɤа ɨɬ иɫɬɨɱɧиɤа, ɱɬɨ ɦɨɠɟɬ ɩɨвɪɟɞиɬɶ иɫɬɨɱɧиɤ ɩиɬаɧия. 
ɑɬɨɛɵ иɡɛɟɠаɬɶ ɷɬɨɝɨ, ɧɭɠɧɨ ɩɨɫɥɟɞɨваɬɟɥɶɧɨ ɫ вɵхɨɞɨɦ ɩɨɞɤɥɸɱиɬɶ 
ɞиɨɞ, ɤаɤ ɩɨɤаɡаɧɨ ɧа Ɋиɫɭɧɤɟ 2-1.
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Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɤɚɱɤɚ ɧɚɩɪɹɠɟɧɢɹ ɤɨɦɩɚɧɢɹ KОвЬТРСЭ 
ɪɟɤɨɦɟɧɞɭɟɬ ɩɨɞɤɥɸɱɚɬɶ ɞɢɨɞ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ ɜхɨɞɨɦ 
ɩɢɬɚɧɢɹ ɬɟɫɬɢɪɭɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (Ɍɍ), ɤɚɤ ɩɨɤɚɡɚɧɨ 
ɧɚ Ɋɢɫɭɧɤɟ 2-2. Ɉɧ ɛɥɨɤɢɪɭɟɬ ɨɛɪɚɬɧɨɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɪɨɬɟ-
ɤɚɧɢɟ ɨɛɪɚɬɧɨɝɨ ɬɨɤɚ ɜ Ɍɍ. ɇɟɨɛхɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɷɬɚ ɪɟ-
ɤɨɦɟɧɞɚɰɢɹ ɩɨɞхɨɞɢɬ ɬɨɥɶɤɨ ɞɥɹ ɭɫɬɪɨɣɫɬɜ ɫ ɨɞɧɢ ɜхɨɞɨɦ.

Рɣɬɮɨɩɥ 2-2 Ɋɟɤɨɦɟɧɞɭɟɦая ɫхɟɦа ɫɨɟɞиɧɟɧиɣ ɞɥя ɡаɳиɬɵ ɨɬ вɵɛɪɨ-
ɫɨв ɧаɩɪяɠɟɧия

ɉɪɢ ɜɵɛɨɪɟ ɞɢɨɞɚ ɫɥɟɞɭɟɬ ɩɪɢɧɹɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɸɳɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ:
• Вхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ Ɍɍ ɡɚɜɢɫɢɬ ɨɬ ɩɚɞɟɧɢɹ ɧɚɩɪɹɠɟ-

ɧɢɹ ɧɚ ɞɢɨɞɟ. Ɍɢɩɨɜɨɟ ɩɨɪɨɝɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤɪɟɦɧɢɟɜɨɝɨ 
ɞɢɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 0,6–0,7 В.

• Вɵɛɪɚɧɧɵɣ ɞɢɨɞ ɞɨɥɠɟɧ ɢɦɟɬɶ 10–20 % ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ 
ɩɨ ɬɨɤɭ.

• Вɵɛɢɪɚɬɶ ɫɬɚɛɢɥɢɬɪɨɧ ɫɥɟɞɭɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɦɢ-
ɧɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɜхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɍɍ, ɟɝɨ ɦɨɳ-
ɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1 Вɬ.
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ɉɭɥɦɹɲɠɨɣɠ вɶɰɩда
Вɵхɨɞ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɦɨɠɧɨ ɡɚɩɪɟɳɚɬɶ ɢ ɪɚɡɪɟɲɚɬɶ 
ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.
• ɉɪɢ ɧɚхɨɠɞɟɧɢɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɫɨɫɬɨɹɧɢɢ ɨɬɤɥɸɱɟ-

ɧɢɹ ɝɨɪɢɬ ɢɧɞɢɤɚɬɨɪ OFF, ɚ ɜɵхɨɞ ɨɬɤɥɸɱɟɧ. Иɧɞɢɤɚɬɨɪ OFF 
ɝɚɫɧɟɬ ɩɪɢ ɜɨɡɜɪɚɬɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜɨ ɜɤɥɸɱɟɧɧɨɟ ɫɨ-
ɫɬɨɹɧɢɟ. ɉɪɢ ɨɬɤɥɸɱɟɧɧɨɦ ɜɵхɨɞɟ ɧɚɩɪɹɠɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 
0 В, ɚ ɬɨɤ — 0,02 Ⱥ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɭɥɟɜɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɧɚ ɜɵхɨɞɟ ɛɟɡ ɟɝɨ ɮɢɡɢɱɟɫɤɨɝɨ ɨɬɫɨɟɞɢɧɟɧɢɹ.

• ɋɨɫɬɨɹɧɢɟ ɜɵхɨɞɚ хɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ. 
Вɵхɨɞ ɜɫɟɝɞɚ ɜɵɤɥɸɱɚɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ 
ɢɥɢ ɩɨɫɥɟ ɫɛɪɨɫɚ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.

• ɉɨɤɚ ɜɵхɨɞ ɜɵɤɥɸɱɟɧ, ɪɟɝɭɥɹɬɨɪ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 
ɛɥɨɤɢɪɭɟɬɫɹ, ɱɬɨɛɵ ɧɟ ɞɨɩɭɫɬɢɬɶ ɧɟɠɟɥɚɬɟɥɶɧɵх ɢɡɦɟɧɟ-
ɧɢɣ. Ʉɥɚɜɢɲɢ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɫɨхɪɚɧɹɸɬ ɫɜɨɸ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ.

• Ⱦɥɹ ɛɥɨɤɢɪɨɜɤɢ ɪɟɝɭɥɹɬɨɪɚ ɢɫɩɨɥɶɡɭɣɬɟ ɤɥɚɜɢɲɢ ɜɵɛɨɪɚ 
ɪɚɡɪɟɲɟɧɢɹ  ɢ  ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɢɝɚɸɳɟɝɨ ɪɚɡ-
ɪɹɞɚ ɜɩɪɚɜɨ ɢɥɢ ɜɥɟɜɨ ɞɨ ɫɤɪɵɬɢɹ ɦɢɝɚɸɳɟɝɨ ɪɚɡɪɹɞɚ.

• Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɢ ɩɪɨɜɟɪɤɢ ɢɡɦɟɧɟɧɢɣ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ 
ɜɵхɨɞɟ ɧɚɠɦɢɬɟ  ɞɨ ɜɨɡɜɪɚɬɚ ɜ ɪɟɠɢɦ ɢɡɦɟɪɢɬɟɥɹ.

Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ
 OUTPUT OFF

Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ
OUTP {OFF|ON}

< >

Displaв
Limit

On/OПП
Output



Рɠɡɣɧɶ ɫаɜɩɭɶ ɣ ɯɮɨɥцɣɩɨаɦɷɨɶɠ вɩɢɧɩɡɨɩɬɭɣ 2

Ɉɬɤɥɸɱɟɧиɟ вɵхɨɞа
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ɉɭɬɩɠдɣɨɠɨɣɠ вɶɰɩда ɬ ɪɩɧɩɴɷɹ вɨɠɳɨɠɞɩ ɫɠɦɠ
Ⱦɥɹ ɨɬɫɨɟɞɢɧɟɧɢɹ ɜɵхɨɞɚ ɫɥɟɞɭɟɬ ɩɨɞɤɥɸɱɢɬɶ ɜɧɟɲɧɟɟ ɪɟɥɟ 
ɦɟɠɞɭ ɜɵхɨɞɨɦ ɢ ɧɚɝɪɭɡɤɨɣ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɧɟɲɧɢɦ ɪɟɥɟ 
ɢɦɟɟɬɫɹ ɌɌɅ-ɫɢɝɧɚɥ ɫ ɧɢɡɤɢɦ ɢɥɢ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɥɨɝɢɱɟɫ-
ɤɨɣ ɟɞɢɧɢɰɵ. ɗɬɢɦ ɫɢɝɧɚɥɨɦ ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ ɬɨɥɶɤɨ ɫ ɩɨɦɨ-
ɳɶɸ ɭɞɚɥɟɧɧɨɣ ɤɨɦɚɧɞɵ OUTPut:RELay {OFF|ON}. Вɵхɨɞ-
ɧɨɣ ɌɌɅ-ɫɢɝɧɚɥ ɞɨɫɬɭɩɟɧ ɧɚ ɪɚɡɴɟɦɟ RS-232 (ɤɨɧɬɚɤɬɵ 1 ɢ 9).

ȿɫɥɢ ɫɨɫɬɨɹɧɢɟ OUTPut:RELay ɪɚɜɧɨ ON, ɜɵхɨɞɧɨɣ ɌɌɅ-ɫɢɝ-
ɧɚɥ ɧɚ ɤɨɧɬɚɤɬɟ 1 ɢɦɟɟɬ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ (4,5 В), ɚ ɧɚ ɤɨɧɬɚɤ-
ɬɟ 9 — ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ (0,5 В). ȿɫɥɢ ɫɨɫɬɨɹɧɢɟ OUTPut:RELay 
ɪɚɜɧɨ OFF, ɭɪɨɜɧɢ ɢɦɟɸɬ ɨɛɪɚɬɧɨɟ ɡɧɚɱɟɧɢɟ. ɌɌɅ-ɜɵхɨɞ 
ɧɚ ɤɨɧɬɚɤɬɚх 1 ɢ 9 ɪɚɡɴɟɦɚ RS-232 ɞɨɫɬɭɩɟɧ ɬɨɥɶɤɨ ɩɨɫɥɟ 
ɭɫɬɚɧɨɜɤɢ ɞɜɭх ɩɟɪɟɦɵɱɟɤ (JP102 ɢ JP103)Д1Ж ɜɧɭɬɪɢ ɢɫɬɨɱɧɢ-
ɤɚ ɩɢɬɚɧɢɹ. ɋɦ. «ɋхɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ» 
ɧɚ ɫɬɪɚɧɢɰɟ 225.

[1] В иɡɞɟɥиях ɫ ɫɟɪиɣɧɵɦ ɧɨɦɟɪɨɦ MY53xx6xxx иɫɩɨɥɶɡɭɸɬɫя ɞвɟ ɩɟɪɟɦɵɱɤи — 
JP751 и JP752.

ɊРɃɇЕɒАɈɃЕ ȿɫɥи иɫɬɨɱɧиɤ ɩиɬаɧия ɛɵɥ ɧаɫɬɪɨɟɧ ɧа вɵвɨɞ ɫиɝɧаɥɨв ɭɩɪавɥɟɧия ɪɟɥɟ, 
ɧɟ иɫɩɨɥɶɡɭɣɬɟ иɧɬɟɪɮɟɣɫ RS-232. Эɬɨ ɦɨɠɟɬ ɩɪивɟɫɬи ɤ ɩɨвɪɟɠɞɟɧиɸ 
вɧɭɬɪɟɧɧих ɤɨɦɩɨɧɟɧɬɨв ɰɟɩи RS-232.
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Раɜɩɭа ɬ ɬɣɬɭɠɧɩɤ
В ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɫɨɞɟɪɠɚɬɫɹ ɫɜɟɞɟɧɢɹ ɨ ɪɚɛɨɬɟ ɫ ɫɢɫɬɟɦɨɣ, 
ɬɚɤɨɣ ɤɚɤ ɫɨхɪɚɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɩɪɨ-
ɫɦɨɬɪ ɨɲɢɛɨɤ, ɡɚɩɭɫɤ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ, ɩɪɨɫɦɨɬɪɭ ɫɨɨɛɳɟ-
ɧɢɣ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢ ɱɬɟɧɢɟ ɜɟɪɫɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ.

Ɍɩɰɫаɨɠɨɣɠ ɬɩɬɭɩɺɨɣɣ
Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢɦɟɟɬ ɩɹɬɶ ɹɱɟɟɤ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ 
ɞɥɹ хɪɚɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. əɱɟɣɤɢ ɢɦɟɸɬ 
ɧɨɦɟɪɚ ɨ 1 ɞɨ 5. Ʉɚɠɞɨɣ ɹɱɟɣɤɟ ɦɨɠɧɨ ɩɪɢɫɜɨɢɬɶ ɢɦɹ, 
ɱɬɨɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.
• ɋɨɫɬɨɹɧɢɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɦɨɠɧɨ ɫɨхɪɚɧɢɬɶ ɜ ɥɸɛɨɣ 

ɢɡ ɩɹɬɢ ɹɱɟɟɤ. Ɉɞɧɚɤɨ, ɜɵɡɨɜ ɫɨɫɬɨɹɧɢɹ ɜɨɡɦɨɠɟɧ ɬɨɥɶɤɨ 
ɢɡ ɬɨɣ ɹɱɟɣɤɢ, ɝɞɟ ɪɚɧɟɟ ɛɵɥɨ ɫɨхɪɚɧɟɧɨ ɫɨɫɬɨɹɧɢɟ.

• Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ хɪɚɧɢɬ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: ɫɨɫɬɨɹɧɢɟ 
ɜɵɛɪɚɧɧɨɝɨ ɜɵхɨɞɧɨɝɨ ɞɢɚɩɚɡɨɧɚ, ɩɨɥɨɠɟɧɢɟ ɦɢɝɚɸɳɟɝɨ 
ɪɚɡɪɹɞɚ ɧɚ ɞɢɫɩɥɟɟ, ɧɚɫɬɪɨɣɤɢ ɩɪɟɞɟɥɶɧɵх ɡɧɚɱɟɧɢɣ ɧɚ-
ɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ, ɫɨɫɬɨɹɧɢɟ ɜɤɥɸɱɟɧɢɹ/ɨɬɤɥɸɱɟɧɢɹ ɜɵхɨ-
ɞɚ, ɫɨɫɬɨɹɧɢɟ ɜɤɥɸɱɟɧɢɹ/ɨɬɤɥɸɱɟɧɢɹ Ɂɉɇ ɢ ɭɪɨɜɧɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ.

• ɉɪɢ ɩɨɫɬɚɜɤɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ 
ɞɚɧɧɵɟ ɜ ɹɱɟɣɤɚх ɩɚɦɹɬɢ (ɫ 1-ɣ ɩɨ 5-ɸ) ɨɬɫɭɬɫɬɜɭɸɬ.

• əɱɟɣɤɚɦ ɩɚɦɹɬɢ ɦɨɠɧɨ ɩɪɢɫɜɨɢɬɶ ɢɦɟɧɚ. Иɦɹ ɹɱɟɣɤɢ ɦɨɠ-
ɧɨ ɜɜɟɫɬɢ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪ-
ɮɟɣɫ, ɧɨ ɜɵɡɨɜ ɩɨ ɢɦɟɧɢ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɬɨɥɶɤɨ 
ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ɋ ɩɨɦɨɳɶɸ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 
ɦɨɠɧɨ ɜɵɡɜɚɬɶ ɫɨхɪɚɧɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɬɨɥɶɤɨ ɩɨ ɟɝɨ ɩɨ-
ɪɹɞɤɨɜɨɦɭ ɧɨɦɟɪɭ (ɨɬ 1 ɞɨ 5).

• Иɦɹ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɞɨ ɞɟɜɹɬɢ ɫɢɦɜɨɥɨɜ. Ⱦɥɹ ɩɟɪɜɨɝɨ 
ɫɢɦɜɨɥɚ ɢɦɟɧɢ ɫɨɫɬɨɹɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɭɤɜɭ 
(ɨɬ A ɞɨ Г) ɢɥɢ ɰɢɮɪɭ (ɨɬ 0 ɞɨ 9). Ⱦɥɹ ɨɫɬɚɥɶɧɵх ɜɨɫɶɦɢ 
ɫɢɦɜɨɥɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɧɚɤ ɧɢɠɧɟɝɨ ɩɨɞɱɟɪɤɢɜɚ-
ɧɢɹ (И). Иɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɛɟɥɨɜ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɉɪɢ ɭɤɚ-
ɡɚɧɢɢ ɢɦɟɧɢ, ɫɨɞɟɪɠɚɳɟɝɨ ɛɨɥɟɟ ɞɟɜɹɬɢ ɫɢɦɜɨɥɨɜ, ɨɬɨ-
ɛɪɚɠɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ.



Рɠɡɣɧɶ ɫаɜɩɭɶ ɣ ɯɮɨɥцɣɩɨаɦɷɨɶɠ вɩɢɧɩɡɨɩɬɭɣ 2

Ɋаɛɨɬа ɫ ɫиɫɬɟɦɨɣ

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 55

• Ʉɨɦɚɧɞɚ ɫɛɪɨɫɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ (*RST) ɧɟ ɜɥɢɹɟɬ 
ɧɚ ɫɨхɪɚɧɟɧɧɵɟ ɜ ɩɚɦɹɬɢ ɤɨɧɮɢɝɭɪɚɰɢɢ. ɋɨхɪɚɧɟɧɧɨɟ ɜ ɩɚ-
ɦɹɬɢ ɫɨɫɬɨɹɧɢɟ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ ɞɨ ɟɝɨ ɩɟɪɟɡɚɩɢɫɢ.

Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ
STORE STATE, NAME STATE, EXIT

Ⱦɥɹ ɫɛɪɨɫɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜɨ ɜɤɥɸɱɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ 
ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɢ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɤɨɦɚɧɞɵ *RST ɜɵɛɟɪɢɬɟ ɤɨɦɚɧɞɭ RESET ɜ ɫɥɟɞɭɸɳɟɦ ɫɩɢɫɤɟ.

5 states (5 ɬɩɬɭɩɺɨɣɤ), RESET, EXIT

Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ
Ⱦɥɹ ɫɨхɪɚɧɟɧɢɹ ɜ ɩɚɦɹɬɢ ɢ ɜɵɡɨɜɚ ɫɨɫɬɨɹɧɢɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ ɢɫɩɨɥɶɡɭɣɬɟ ɩɪɢɜɟɞɟɧɧɵɟ ɧɢɠɟ ɤɨɦɚɧɞɵ.

*SAV {1|2|3|4|5}

*RCL {1|2|3|4|5}

ɑɬɨɛɵ ɧɚɡɧɚɱɢɬɶ ɢɦɹ ɫɨхɪɚɧɟɧɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɞɥɹ ɟɝɨ ɩɨ-
ɫɥɟɞɭɸɳɟɝɨ ɜɵɡɨɜɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɨɬɩɪɚɜɶɬɟ ɫɥɟɞɭɸ-
ɳɭɸ ɤɨɦɚɧɞɭ. ɋ ɩɨɦɨɳɶɸ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɦɨɠɧɨ 
ɜɵɡɜɚɬɶ ɫɨхɪɚɧɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɬɨɥɶɤɨ ɩɨ ɟɝɨ ɩɨɪɹɞɤɨɜɨɦɭ 
ɧɨɦɟɪɭ (ɨɬ 1 ɞɨ 5).

MEM:STAT:NAME 1, ‘P15V_TEST’

Ɍаɧɩɭɠɬɭɣɫɩваɨɣɠ
ɋɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. ɗɬɨɬ ɬɟɫɬ ɩɨ-
ɡɜɨɥɹɟɬ ɭɛɟɞɢɬɶɫɹ ɜ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 
ɗɬɨɬ ɬɟɫɬ ɧɟ ɜɵɩɨɥɧɹɟɬ ɪɚɫɲɢɪɟɧɧɵɣ ɧɚɛɨɪ ɬɟɫɬɨɜ, ɜɤɥɸɱɟɧ-
ɧɵх ɜ ɧɚɛɨɪ ɩɨɥɧɨɝɨ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ, ɨɩɢɫɚɧɧɨɝɨ ɧɢɠɟ. 
ȿɫɥɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɡɚɤɨɧɱɢɥɨɫɶ ɧɟɭɞɚɱɟɣ, ɡɚɝɨɪɢɬɫɹ 
ɢɧɞɢɤɚɬɨɪ ERROR.

Store

Recall
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ɉɪɢ ɩɨɥɧɨɦ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɫɬɶ ɬɟɫɬɨɜ, ɤɨɬɨɪɚɹ ɞɥɢɬɫɹ ɨɤɨɥɨ 2 ɫɟɤɭɧɞ. ɍɞɚɱɧɨɟ ɩɪɨ-
хɨɠɞɟɧɢɟ ɜɫɟх ɬɟɫɬɨɜ ɞɚɟɬ ɞɨɫɬɚɬɨɱɧɭɸ ɫɬɟɩɟɧɶ ɭɜɟɪɟɧɧɨɫɬɢ 
ɜ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.

ɉɪɢ ɭɞɚɱɧɨɦ ɡɚɜɟɪɲɟɧɢɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɧɚ ɩɟɪɟɞɧɟɣ 
ɩɚɧɟɥɢ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ PASS (ɉɊɈɃȾȿɇɈ). ɉɪɢ ɧɟ-
ɭɞɚɱɧɨɦ ɡɚɜɟɪɲɟɧɢɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɨɛ-
ɳɟɧɢɟ FAIL (ɋȻɈɃ) ɢ ɡɚɝɨɪɚɟɬɫɹ ɢɧɞɢɤɚɬɨɪ ERROR. ɋɦ. ɩɪɢɜɟ-
ɞɟɧɧɵɟ ɜ Ƚɥɚɜɟ 8, «ɋɟɪɜɢɫ ɢ ɬɟхɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ» 
ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɜɨɡɜɪɚɬɭ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɤɨɦɩɚɧɢɸ 
KОвЬТРСЭ.

Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɥɧɨɣ ɩɪɨɰɟɞɭɪɵ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɫ ɩɟ-
ɪɟɞɧɟɣ ɩɚɧɟɥɢ ɭɞɟɪɠɢɜɚɣɬɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ ɤɥɚɜɢɲɭ  , ɩɨɤɚ ɧɟ ɭɫɥɵɲɢɬɟ ɞɥɢɧɧɵɣ ɡɜɭɤɨɜɨɣ 
ɫɢɝɧɚɥ. ɉɪɢ ɨɬɩɭɫɤɚɧɢɢ ɤɥɚɜɢɲɢ ɩɨɫɥɟ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ.

Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ
*TST?

ɉɪɢ ɭɫɩɟɲɧɨɦ ɡɚɜɟɪɲɟɧɢɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɜɨɡɜɪɚɳɚɟɬɫɹ 
ɡɧɚɱɟɧɢɟ 0, ɚ ɩɪɢ ɫɛɨɟ — 1.

Ɏɬɦɩвɣɺ ɩɳɣɜɥɣ
Иɧɞɢɤɚɬɨɪ ERROR ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɜɤɥɸɱɚɟɬɫɹ ɩɪɢ ɨɛɧɚ-
ɪɭɠɟɧɢɢ ɫɢɧɬɚɤɫɢɱɟɫɤɢх ɤɨɦɚɧɞɧɵх ɨɲɢɛɨɤ ɢɥɢ ɚɩɩɚɪɚɬɧɵх 
ɨɲɢɛɨɤ. Ɉɱɟɪɟɞɶ ɨɲɢɛɨɤ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɦɨɠɟɬ хɪɚɧɢɬɶ 
ɞɨ 20 ɡɚɩɢɫɟɣ ɨɛ ɨɲɢɛɤɚх. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɫɦ. Ƚɥɚɜɭ 4, «ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚх».

Displaв
Limit
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ɂаɪɫɩɬ вɠɫɬɣɣ ɧɣɥɫɩɪɫɩɞɫаɧɧɨɩɞɩ ɩɜɠɬɪɠɲɠɨɣɺ
В ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ ɢɦɟɟɬɫɹ ɬɪɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɞɥɹ ɭɩɪɚɜ-
ɥɟɧɢɹ ɪɚɡɥɢɱɧɵɦɢ ɜɧɭɬɪɟɧɧɢɦɢ ɫɢɫɬɟɦɚɦɢ. Ⱦɥɹ ɤɚɠɞɨɝɨ 
ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵх ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ ɦɨɠɧɨ ɡɚɩɪɨɫɢɬɶ ɜɟɪɫɢɸ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ.

Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɜɟɪɧɟɬ ɬɪɢ ɧɨɦɟɪɚ ɜɟɪɫɢɣ. ɉɟɪɜɵɣ ɧɨɦɟɪ — 
ɷɬɨ ɜɟɪɫɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɩɪɨ-
ɰɟɫɫɨɪɚ; ɜɬɨɪɨɣ — ɜɟɪɫɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɪɨɰɟɫɫɨɪɚ ɜɜɨɞɚ/ɜɵɜɨɞɚ. ɬɪɟɬɢɣ — ɜɟɪɫɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦ-
ɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɰɟɫɫɨɪɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ
REV X.X-Y.Y-Z.Z

Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɧɨɦɟɪɨɜ ɜɟɪɫɢɣ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟ-
ɱɟɧɢɹ ɫɢɫɬɟɦɵ ɞɜɚɠɞɵ ɧɚɠɦɢɬɟ .

Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ
*IDN?

ɉɪɢɜɟɞɟɧɧɚɹ ɜɵɲɟ ɤɨɦɚɧɞɚ ɜɨɡɜɪɚɳɚɟɬ ɫɬɪɨɤɭ ɫɥɟɞɭɸɳɟɝɨ 
ɮɨɪɦɚɬɚ:

"Keysight Technologies,E3640A,0,X.X-Y.Y-Z.Z" 
(E3640A)

ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɞɥɢɧɚ ɫɬɪɨɤɨɜɨɣ ɩɟɪɟɦɟɧɧɨɣ ɪɚɜɧɚ ɦɢɧɢɦɭɦ 
40 ɫɢɦɜɨɥɚɦ.

Вɠɫɬɣɺ ɺɢɶɥа SCPI 

Ⱦɚɧɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɚɜɢɥɚɦ ɢ ɧɨɪɦɚɦ 
ɬɟɤɭɳɟɣ ɜɟɪɫɢɢ ɫɬɚɧɞɚɪɬɧɵх ɤɨɦɚɧɞ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵх 
ɩɪɢɛɨɪɨɜ (SCPI). ɋɨɜɦɟɫɬɢɦɭɸ ɫ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɜɟɪɫɢɸ 
SCPI ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɨɬɩɪɚɜɢɜ ɤɨɦɚɧɞɭ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ 
ɢɧɬɟɪɮɟɣɫ.

Vieа

Vieа
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Вɟɪɫɢɸ SCPI ɦɨɠɧɨ ɡɚɩɪɨɫɢɬɶ ɬɨɥɶɤɨ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ 
ɢɧɬɟɪɮɟɣɫ.

Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ
SYST:VERS? Ɂɚɩɪɨɫ ɜɟɪɫɢɢ ɹɡɵɤɚ SCPI

В ɨɬɜɟɬ ɜɨɡɜɪɚɳɚɟɬɫɹ ɫɬɪɨɤɚ ɜ ɮɨɪɦɚɬɟ YYYY.V, ɝɞɟ Y ɫɨɨɬ-
ɜɟɬɫɬɜɭɟɬ ɝɨɞɭ ɜɟɪɫɢɢ, ɚ V — ɧɨɦɟɪɭ ɜɟɪɫɢɢ ɞɥɹ ɷɬɨɝɨ ɝɨɞɚ 
(ɧɚɩɪɢɦɟɪ, 1997.0).
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Ɍвɠдɠɨɣɺ ɩɜ ɣɨɭɠɫɯɠɤɬɠ GPIB

Ɋɚɡɴɟɦ GPIB ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɢɬɶ ɢɫɬɨɱ-
ɧɢɤ ɩɢɬɚɧɢɹ ɤ ɤɨɦɩɶɸɬɟɪɭ ɢ ɞɪɭɝɢɦ ɭɫɬɪɨɣɫɬɜɚɦ ɫ ɢɧɬɟɪɮɟɣ-
ɫɨɦ GPIB. В Ƚɥɚɜɟ 1, «ɉɪɢɧɚɞɥɟɠɧɨɫɬɢ» ɩɟɪɟɱɢɫɥɹɸɬɫɹ 
ɤɚɛɟɥɢ, ɞɨɫɬɭɩɧɵɟ ɞɥɹ ɩɪɢɨɛɪɟɬɟɧɢɹ ɜ ɤɨɦɩɚɧɢɢ KОвЬТРСЭ. 
ɋɢɫɬɟɦɚ GPIB ɞɨɫɬɭɩɧɚ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɜ ɥɸɛɨɣ ɤɨɧɮɢɝɭ-
ɪɚɰɢɢ (ɡɜɟɡɞɨɨɛɪɚɡɧɨɣ, ɥɢɧɟɣɧɨɣ ɢɥɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ) 
ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɩɟɪɟɱɢɫɥɟɧɧɵх ɧɢɠɟ ɩɪɚɜɢɥ.
Ʉɚɠɞɵɣ ɚɩɩɚɪɚɬɧɵɣ ɢɧɬɟɪɮɟɣɫ GPIB (IEEE-488) ɞɨɥɠɟɧ 
ɢɦɟɬɶ ɭɧɢɤɚɥɶɧɵɣ ɚɞɪɟɫ. В ɤɚɱɟɫɬɜɟ ɚɞɪɟɫɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɥɸɛɨɟ ɡɧɚɱɟɧɢɟ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 30. 
ɉɪɢ ɨɬɝɪɭɡɤɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ 
ɞɥɹ ɚɞɪɟɫɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 5. Ⱥɞɪɟɫ GPIB ɨɬɨɛɪɚ-
ɠɚɟɬɫɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ.

Адɫɠɬ GPIB ɧɩɡɨɩ ɮɬɭаɨɩвɣɭɷ ɭɩɦɷɥɩ ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ.

• Ⱥɞɪɟɫ хɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ ɢ ɧɟ ɢɡɦɟɧɹ-
ɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɢ ɩɪɢ ɫɛɪɨɫɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 
ɩɢɬɚɧɢɹ (ɤɨɦɚɧɞɚ *RST).

• Ʉɚɪɬɚ Иɧɬɟɪɮɟɣɫɚ GPIB ɤɨɦɩɶɸɬɟɪɚ ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɵɣ 
ɚɞɪɟɫ. ɇɟ ɢɫɩɨɥɶɡɭɣɬɟ ɚɞɪɟɫ ɤɨɦɩɶɸɬɟɪɚ ɞɥɹ ɩɪɢɛɨɪɨɜ 
ɧɚ ɢɧɬɟɪɮɟɣɫɧɨɣ ɲɢɧɟ. Ⱦɥɹ ɢɧɬɟɪɮɟɣɫɧɵх ɤɚɪɬ GPIB 
ɤɨɦɩɚɧɢɢ KОвЬТРСЭ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɞɪɟɫ 21.

• Ɉɛɳɟɟ ɱɢɫɥɨ ɭɫɬɪɨɣɫɬɜ, ɜɤɥɸɱɚɹ ɤɨɦɩɶɸɬɟɪ, ɧɟ ɦɨɠɟɬ 
ɩɪɟɜɵɲɚɬɶ 15.

• Ɉɛɳɚɹ ɞɥɢɧɚ ɜɫɟх ɢɫɩɨɥɶɡɭɟɦɵх ɤɚɛɟɥɟɣ ɧɟ ɞɨɥɠɧɚ ɩɪɟ-
ɜɵɲɚɬɶ ɡɧɚɱɟɧɢɟ 2 ɦ, ɭɦɧɨɠɟɧɧɨɟ ɧɚ ɱɢɫɥɨ ɫɨɟɞɢɧɟɧɧɵх 
ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɭɫɬɪɨɣɫɬɜ (ɦɚɤɫɢɦɭɦ 20 ɦ).

• ɇɟ ɩɨɞɤɥɸɱɚɣɬɟ ɤ ɪɚɡɴɟɦɭ GPIB ɫɬɟɤ, ɫɨɞɟɪɠɚɳɢɣ ɛɨɥɟɟ 
ɬɪɟх ɪɚɡɴɟɦɨɜ, ɜɫɬɚɜɥɟɧɧɵх ɞɪɭɝ ɜ ɞɪɭɝɚ. ɍɛɟɞɢɬɟɫɶ, 
ɱɬɨ ɜɫɟ ɪɚɡɴɟɦɵ ɜɫɬɚɜɥɟɧɵ ɩɨɥɧɨɫɬɶɸ, ɚ ɢх ɮɢɤɫɢɪɭɸɳɢɟ 
ɜɢɧɬɵ ɬɭɝɨ ɡɚɬɹɧɭɬɵ ɨɬ ɪɭɤɢ.

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɞɥɹ ɟɝɨ ɪɚɛɨɬɵ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ 
ɢɧɬɟɪɮɟɣɫ ɫɦ. ɜ ɪɚɡɞɟɥɟ «Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɭɞɚɥɟɧɧɨɝɨ ɢɧ-
ɬɟɪɮɟɣɫɚ» ɧɚ ɫɬɪɚɧɢɰɟ 43.

ɊРɃɇЕɒАɈɃЕ Сɬаɧɞаɪɬа IEEE-488 ɩɪɟɞɭɩɪɟɠɞаɟɬ, ɱɬɨ ɫɥɟɞɭɟɬ ɫɨɛɥɸɞаɬɶ ɨɫɬɨɪɨɠ-
ɧɨɫɬɶ, ɟɫɥи ɞɥиɧа ɨɬɞɟɥɶɧɨɝɨ ɤаɛɟɥя ɩɪɟвɵɲаɟɬ 4 ɦ.
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Ɍвɠдɠɨɣɺ ɩɜ ɣɨɭɠɫɯɠɤɬɠ RS-232

Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɦɨɠɧɨ ɩɨɞɤɥɸɱɢɬɶ ɤ ɢɧɬɟɪɮɟɣɫɭ RS-232 
ɫ ɩɨɦɨɳɶɸ 9-ɤɨɧɬɚɤɬɧɨɝɨ (DB-9) ɪɚɡɴɟɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ. Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚɫɬɪɚɢɜɚ-
ɟɬɫɹ ɤɚɤ ɭɫɬɪɨɣɫɬɜɨ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (DTE). 
Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɜɫɟх ɤɨɦɚɧɞ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ RS-232 ɢɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬ ɞɜɟ ɥɢɧɢɢ ɫɜɹɡɢ: ɫɢɝɧɚɥ ɝɨɬɨɜɧɨɫɬɢ ɬɟɪ-
ɦɢɧɚɥɚ ɤ ɩɪɢɟɦɭ ɞɚɧɧɵх (DTR, ɤɨɧɬɚɤɬ 4) ɢ ɫɢɝɧɚɥ ɝɨɬɨɜɧɨɫɬɢ 
ɤ ɩɟɪɟɞɚɱɟ ɞɚɧɧɵх (DSR, ɤɨɧɬɚɤɬ 6).

В ɫɥɟɞɭɸɳɢɟ ɪɚɡɞɟɥɚх ɫɨɞɟɪɠɚɬɫɹ ɫɜɟɞɟɧɢɹ, ɩɨɦɨɝɚɸɳɢɟ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ RS-232. 
Ɉɩɢɫɚɧɢɟ ɤɨɦɚɧɞ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɢɧɬɟɪɮɟɣɫɚ RS-232 
ɩɪɢɜɟɞɟɧɵ ɧɚ ɫɬɪɚɧɢɰɟ 108.

ɉɜɢɩɫ ɥɩɨɯɣɞɮɫацɣɣ ɣɨɭɠɫɯɠɤɬа RS-232

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɫɜɟɞɟɧɢɹ ɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɢɧɬɟɪɮɟɣɫɚ 
RS-232. ɋ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ  ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɧɚ-
ɫɬɪɨɣɬɟ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵх, ɤɨɧɬɪɨɥɶ ɱɟɬɧɨɫɬɢ ɢ ɤɨ-
ɥɢɱɟɫɬɜɨ ɛɢɬɨɜ ɞɚɧɧɵх (ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɫɦ. ɜ ɪɚɡ-
ɞɟɥɟ «Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ» 
ɧɚ ɫɬɪɚɧɢɰɟ 43).

• ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ 
ɞɚɧɧɵх:

300, 600, 1200, 2400, 4800 
ɢɥɢ 9600 (ɡɚɜɨɞɫɤɚɹ ɧɚɫɬɪɨɣɤɚ)

• Ʉɨɧɬɪɨɥɶ ɱɟɬɧɨɫɬɢ 
ɢ ɤɨɥɢɱɟɫɬɜɨ ɛɢɬɨɜ 
ɞɚɧɧɵх:

ɇɟɬ/8 ɛɢɬɨɜ ɞɚɧɧɵх 
(ɡɚɜɨɞɫɤɚɹ ɧɚɫɬɪɨɣɤɚ), 
ɱɟɬɧɨɫɬɶ/7 ɛɢɬɨɜ ɞɚɧɧɵх 
ɢɥɢ ɧɟɱɟɬɧɨɫɬɶ/7 ɛɢɬɨɜ ɞɚɧɧɵх

• Ʉɨɥɢɱɟɫɬɜɨ ɫɬɚɪɬɨɜɵх 
ɛɢɬɨɜ:

1 ɛɢɬ (ɮɢɤɫɢɪɨɜɚɧɨ)

• Ʉɨɥɢɱɟɫɬɜɨ ɫɬɨɩɨɜɵх 
ɛɢɬɨɜ:

2 ɛɢɬɚ (ɮɢɤɫɢɪɨɜɚɧɨ)

I/O
ConПiР
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ɏɩɫɧаɭ ɥадɫа даɨɨɶɰ RS-232

Ʉɚɞɪ ɫɢɦɜɨɥɨɜ ɫɨɞɟɪɠɢɬ ɜɫɟ ɩɟɪɟɞɚɜɚɟɦɵɟ ɛɢɬɵ, ɫɨɫɬɚɜɥɹ-
ɸɳɢɟ ɨɞɢɧ ɫɢɦɜɨɥ. Ʉɚɞɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɢɦɜɨɥɵ ɨɬ ɫɬɚɪ-
ɬɨɜɨɝɨ ɛɢɬ ɞɨ ɩɨɫɥɟɞɧɟɝɨ ɫɬɨɩɨɜɨɝɨ ɛɢɬɚ ɜɤɥɸɱɢɬɟɥɶɧɨ. 
В ɤɚɞɪɟ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵх, ɤɨɥɢɱɟ-
ɫɬɜɨ ɛɢɬɨɜ ɞɚɧɧɵх ɢ ɤɨɧɬɪɨɥɶ ɱɟɬɧɨɫɬɢ. Ⱦɥɹ ɫɟɦɢ ɢ ɜɨɫɶɦɢ 
ɛɢɬɨɜ ɞɚɧɧɵх ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬ ɫɥɟɞɭɸɳɢɟ ɮɨɪ-
ɦɚɬɵ ɤɚɞɪɚ.

Ɋɩдɥɦɹɲɠɨɣɠ ɥ ɥɩɧɪɷɹɭɠɫɮ ɣɦɣ ɭɠɫɧɣɨаɦɮ
Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɤ ɤɨɦɩɶɸɬɟɪɭ ɢɥɢ ɬɟɪ-
ɦɢɧɚɥɭ ɬɪɟɛɭɟɬɫɹ ɧɚɥɢɱɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɧɬɟɪɮɟɣɫɧɨ-
ɝɨ ɤɚɛɟɥɹ. Ȼɨɥɶɲɢɧɫɬɜɨ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɬɟɪɦɢɧɚɥɨɜ ɹɜɥɹɸɬ-
ɫɹ DTE-ɭɫɬɪɨɣɫɬɜɚɦɢ. ɉɨɫɤɨɥɶɤɭ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɬɚɤɠɟ 
ɹɜɥɹɟɬɫɹ DTE-ɭɫɬɪɨɣɫɬɜɨɦ, ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɬɟɪɮɟɣ-
ɫɧɵɣ ɤɚɛɟɥɶ DTE–DTE. Ɍɚɤɢɟ ɤɚɛɟɥɢ ɬɚɤɠɟ ɧɚɡɵɜɚɸɬɫɹ 
ɧɭɥɶ-ɦɨɞɟɦɧɵɦɢ, ɡɚɦɟɧɢɬɟɥɹɦɢ ɦɨɞɟɦɚ ɢ ɤɪɨɫɫɨɜɟɪɧɵɦɢ 
ɤɚɛɟɥɹɦɢ.

Иɧɬɟɪɮɟɣɫɧɵɣ ɤɚɛɟɥɶ ɬɚɤɠɟ ɞɨɥɠɟɧ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɪɚɡɴɟɦɵ ɧɚ ɤɨɧɰɟ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɪɚɡɜɨɞɤɭ ɜɧɭɬɪɟɧɧɢх 
ɩɪɨɜɨɞɨɜ. Ɋɚɡɴɟɦɵ ɨɛɵɱɧɨ ɢɦɟɸɬ ɞɟɜɹɬɶ (DB-9) ɢɥɢ 25 (DB-25) 
ɤɨɧɬɚɤɬɨɜ: ɲɬɵɪɶɤɨɜ ɢɥɢ ɝɧɟɡɞ. ɒɬɵɪɶɤɨɜɵɣ ɪɚɡɴɟɦ ɢɦɟɟɬ 
ɲɬɵɪɶɤɢ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ, ɚ ɝɧɟɡɞɨɜɨɣ ɪɚɡɴɟɦ — ɨɬɜɟɪɫɬɢɹ.

ȿɫɥɢ ɩɨɞхɨɞɹɳɢɣ ɤɚɛɟɥɶ ɨɬɫɭɬɫɬɜɭɟɬ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɚɞɚɩɬɟɪ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɚɛɟɥɹ DTE–DTE ɭɛɟɞɢɬɟɫɶ, 
ɱɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ «ɫɤɜɨɡɧɨɣ» ɚɞɚɩɬɟɪ. В ɱɢɫɥɨ ɫɬɚɧɞɚɪɬɧɵх 
ɚɞɚɩɬɟɪɨɜ ɜхɨɞɹɬ ɚɞɚɩɬɟɪɵ «ɲɬɵɪɶɤɢ-ɝɧɟɡɞɚ», ɧɭɥɶ-ɦɨɞɟɦ-
ɧɵɟ ɚɞɚɩɬɟɪɵ ɢ ɚɞɚɩɬɟɪɵ DB-9/DB-25.
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ɋхɟɦɵ ɤɚɛɟɥɟɣ ɢ ɚɞɚɩɬɟɪɨɜ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢ-
ɬɚɧɢɹ ɤ ɛɨɥɶɲɢɧɫɬɜɭ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɬɟɪɦɢɧɚɥɨɜ ɩɨɤɚɡɚɧɵ 
ɧɚ Ɋɢɫɭɧɤɟ 2-3 ɢ Ɋɢɫɭɧɤɟ 2-4.

Ɋɩɬɦɠдɩваɭɠɦɷɨɶɤ ɫаɢɵɠɧ DB-9 

ȿɫɥɢ ɭ ɤɨɦɩɶɸɬɟɪɚ ɢɥɢ ɬɟɪɦɢɧɚɥɚ ɟɫɬɶ 9-ɤɨɧɬɚɤɬɧɵɣ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɵɣ ɩɨɪɬ ɫɨ ɲɬɵɪɶɤɨɜɵɦ ɪɚɡɴɟɦɨɦ, ɢɫɩɨɥɶɡɭɣɬɟ 
ɧɭɥɶ-ɦɨɞɟɦɧɵɣ ɤɚɛɟɥɶ, ɜхɨɞɹɳɢɣ ɜ ɤɨɦɩɥɟɤɬ ɤɚɛɟɥɟɣ 
KОвЬТРСЭ 34398A. ɍ ɷɬɨɝɨ ɤɚɛɟɥɹ ɧɚ ɤɚɠɞɨɦ ɤɨɧɰɟ ɢɦɟɟɬɫɹ 
9-ɤɨɧɬɚɤɬɧɵɣ ɝɧɟɡɞɨɜɨɣ ɪɚɡɴɟɦ. ɋхɟɦɚ ɪɚɡɜɨɞɤɢ ɤɨɧɬɚɤɬɨɜ 
ɤɚɛɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ Ɋɢɫɭɧɤɟ 2-3.

Рɣɬɮɨɩɥ 2-3 ɉɨɫɥɟɞɨваɬɟɥɶɧɵɣ ɪаɡɴɟɦ DB-9

Ɋɩɬɦɠдɩваɭɠɦɷɨɶɤ ɫаɢɵɠɧ DB-25

ȿɫɥɢ ɭ ɤɨɦɩɶɸɬɟɪɚ ɢɥɢ ɬɟɪɦɢɧɚɥɚ ɢɦɟɟɬɫɹ 25-ɤɨɧɬɚɤɬɧɵɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɩɨɪɬ ɫɨ ɲɬɵɪɶɤɨɜɵɦ ɪɚɡɴɟɦɨɦ, ɢɫɩɨɥɶ-
ɡɭɣɬɟ ɧɭɥɶ-ɦɨɞɟɦɧɵɣ ɤɚɛɟɥɶ ɢ 25-ɤɨɧɬɚɤɬɧɵɣ ɚɞɚɩɬɟɪ 
ɢɡ ɤɨɦɩɥɟɤɬɚ ɤɚɛɟɥɟɣ KОвЬТРСЭ 34398A. ɋхɟɦɚ ɪɚɡɜɨɞɤɢ ɤɨɧ-
ɬɚɤɬɨɜ ɤɚɛɟɥɹ ɢ ɚɞɚɩɬɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ Ɋɢɫɭɧɤɟ 2-4.

ɉɪɢɛɨɪ ɉɄ

DB9,
ɲɬɵɪɢ

DB9,
ɝɧɟɡɞɚ

DB9,
ɝɧɟɡɞɚ

DB9,
ɲɬɵɪɢ

DCD
RБ
TБ
DTR

1
2
3
4
5
6
7
8
9

GND
DSR
RTS
CTS
RI

1
2
3
4
5
6
7
8
9

DCD
RБ
TБ
DTR
GND
DSR
RTS
CTS
RI

5182-4794
Ʉɚɛɟɥɶ
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Рɣɬɮɨɩɥ 2-4 ɉɨɫɥɟɞɨваɬɟɥɶɧɵɣ ɪаɡɴɟɦ DB-25

Ɋɩɣɬɥ ɣ ɮɬɭɫаɨɠɨɣɠ ɨɠɪɩɦадɩɥ ɬ RS-232

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɪɨɛɥɟɦ ɫ ɨɛɦɟɧɨɦ ɞɚɧɧɵɦɢ ɱɟɪɟɡ ɢɧ-
ɬɟɪɮɟɣɫ RS-232 ɜɵɩɨɥɧɢɬɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɢɠɟ ɞɟɣɫɬɜɢɹ. 
ȿɫɥɢ ɩɨɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɨɦɨɳɶ, ɫɦ. ɞɨɤɭɦɟɧɬɚ-
ɰɢɸ, ɩɨɫɬɚɜɥɹɟɦɭɸ ɫ ɤɨɦɩɶɸɬɟɪɨɦ.
• ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɧɚ ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ ɢ ɤɨɦɩɶɸɬɟɪɟ ɭɫɬɚ-

ɧɨɜɥɟɧɚ ɨɞɢɧɚɤɨɜɚɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵх, ɤɨɧɬɪɨɥɶ 
ɱɟɬɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɨ ɛɢɬɨɜ ɞɚɧɧɵх. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɤɨɦ-
ɩɶɸɬɟɪ ɧɚɫɬɪɨɟɧ ɧɚ ɨɞɢɧ ɫɬɚɪɬɨɜɵɣ ɛɢɬ ɢ ɞɜɚ ɫɬɨɩɨɜɵх 
ɛɢɬɚ (ɷɬɢ ɡɧɚɱɟɧɢɹ ɮɢɤɫɢɪɨɜɚɧɵ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ).

• ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɤɨɦɚɧɞɚ SYSTem:REMote 
ɞɥɹ ɩɟɪɟɜɨɞɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɪɟɠɢɦ ɭɞɚɥɟɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ.

• ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɚɜɢɥɶɧɵɟ ɢɧɬɟɪɮɟɣɫɧɵɣ 
ɤɚɛɟɥɶ ɢ ɚɞɚɩɬɟɪɵ. Ⱦɚɠɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɚɛɟɥɹ ɫ ɩɪɚ-
ɜɢɥɶɧɵɦɢ ɪɚɡɴɟɦɚɦɢ ɨɧ ɦɨɠɟɬ ɢɦɟɬɶ ɧɟɩɪɚɜɢɥɶɧɵɟ ɜɧɭ-
ɬɪɟɧɧɢɟ ɫɨɟɞɢɧɟɧɢɹ. Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɤ ɛɨɥɶɲɢɧɫɬɜɭ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɬɟɪɦɢɧɚɥɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶ-
ɡɨɜɚɬɶ ɤɨɦɩɥɟɤɬ ɤɚɛɟɥɟɣ KОвЬТРСЭ 34398A.

• ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɧɬɟɪɮɟɣɫɧɵɣ ɤɚɛɟɥɶ ɩɨɞɤɥɸɱɟɧ ɤ ɩɪɚ-
ɜɢɥɶɧɨɦɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦɭ ɩɨɪɬɭ ɤɨɦɩɶɸɬɟɪɚ (COM1, 
COM2 ɢ ɬ. ɩ.).

ɉɪɢɛɨɪ ɉɄ

DB9,
ɲɬɵɪɢ

DB9,
ɝɧɟɡɞɚ

DB9,
ɝɧɟɡɞɚ

DB9,
ɲɬɵɪɢ

DCD
RБ
TБ
DTR

1
2
3
4
5
6
7
8
9

GND
DSR
RTS
CTS
RI

TБ
RБ
RTS
CTS
DSR
GND
DCD
DTR

5182-4794
Ʉɚɛɟɥɶ

5181-6641
Ⱥɞɚɩɬɟɪ

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

2
3
4
5
6
7
8
20

DB25,
ɝɧɟɡɞɚ

DB25,
ɲɬɵɪɢ
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Ʌаɦɣɜɫɩвɥа
В ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɮɭɧɤɰɢɣ ɤɚɥɢɛɪɨɜɤɢ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɰɟɞɭɪɟ 
ɤɚɥɢɛɪɨɜɤɢ ɫɦ. ɜ Ƚɥɚɜɟ 8, «ɋɟɪɜɢɫ ɢ ɬɟхɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ».

ɂаɴɣɭа ɥаɦɣɜɫɩвɥɣ
Ⱦɚɧɧɚɹ ɮɭɧɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɜɜɟɫɬɢ ɤɨɞ ɡɚɳɢɬɵ, ɩɪɟɞɨɬɜɪɚɳɚ-
ɸɳɢɣ ɫɥɭɱɚɣɧɭɸ ɢɥɢ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɭɸ ɤɚɥɢɛɪɨɜɤɭ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. ɇɨɜɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɜɫɟɝɞɚ ɡɚɳɢɳɟɧ 
ɤɨɞɨɦ. ɉɟɪɟɞ ɤɚɥɢɛɪɨɜɤɨɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫɥɟɞɭɟɬ ɫɧɹɬɶ 
ɡɚɳɢɬɭ, ɜɜɟɞɹ ɩɪɚɜɢɥɶɧɵɣ ɤɨɞ ɡɚɳɢɬɵ.
• Ɍɚɛɥɢɰɚ 2-1 ɫɨɞɟɪɠɢɬ ɤɨɞ ɡɚɳɢɬɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɡɚɜɨ-

ɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɞɥɹ ɤɚɠɞɨɣ ɦɨɞɟɥɢ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚ-
ɧɢɹ ɩɪɢ ɢх ɩɨɫɬɚɜɤɟ. Ʉɨɞ ɡɚɳɢɬɵ хɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢ-
ɫɢɦɨɣ ɩɚɦɹɬɢ ɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ 
ɢɥɢ ɩɨɫɥɟ ɫɛɪɨɫɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ (ɤɨɦɚɧɞɚ *RST).

• Ʉɨɞ ɡɚɳɢɬɵ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɞɨ 11 ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɵх 
ɫɢɦɜɨɥɨɜ ɢɥɢ ɫɢɦɜɨɥɨɜ ɩɨɞɱɟɪɤɢɜɚɧɢɹ (И). ɉɟɪɜɵɦ ɫɢɦ-
ɜɨɥɨɦ ɞɨɥɠɧɚ ɛɵɬɶ ɛɭɤɜɚ (A–Г) ɢɥɢ ɰɢɮɪɚ (0–9). Иɫɩɨɥɶ-
ɡɨɜɚɬɶ ɜɫɟ 11 ɫɢɦɜɨɥɨɜ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ.
И  И  И  И  И  И  И  И  И  И  И    (11 ɫɢɦɜɨɥɨɜ)

• ɉɪɢ ɡɚɳɢɬɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪ-
ɮɟɣɫ ɢɫɩɨɥɶɡɭɣɬɟ ɧɟ ɛɨɥɟɟ ɜɨɫɶɦɢ ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɵх 
ɫɢɦɜɨɥɨɜ ɩɪɢ ɫɧɹɬɢɹ ɡɚɳɢɬɵ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. ɇɚɩɪɢɦɟɪ 
ɤɨɞ ɡɚɳɢɬɵ ɞɥɹ E3640A ɢɦɟɟɬ ɦɟɧɟɟ ɞɟɜɹɬɢ ɫɢɦɜɨɥɨɜ.

ɊРɃɇЕɒАɈɃЕ ȿɫɥи вɵ ɡаɛɵɥи ɤɨɞ ɡаɳиɬɵ ɦɨɠɧɨ ɨɬɤɥɸɱиɬɶ ɮɭɧɤɰиɸ ɡаɳиɬɵ ɫ ɩɨɦɨɳɶɸ 
ɩɟɪɟɦɵɱɤи вɧɭɬɪи иɫɬɨɱɧиɤа ɩиɬаɧия, а ɡаɬɟɦ ввɟɫɬи ɧɨвɵɣ ɤɨɞ. Ⱦɥя ɩɨɥɭ-
ɱɟɧия ɞɨɩɨɥɧиɬɟɥɶɧɨɣ иɧɮɨɪɦаɰии ɫɦ. Ƚɥавɭ 8, «Сɟɪвиɫ и ɬɟхɧиɱɟɫɤɨɟ 
ɨɛɫɥɭɠиваɧиɟ».



Рɠɡɣɧɶ ɫаɜɩɭɶ ɣ ɯɮɨɥцɣɩɨаɦɷɨɶɠ вɩɢɧɩɡɨɩɬɭɣ 2

Каɥиɛɪɨвɤа

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 65

Ɍɨɺɭɣɠ ɢаɴɣɭɶ ɥаɦɣɜɫɩвɥɣ
ɋɧɹɬɶ ɡɚɳɢɬɭ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɦɨɠɧɨ ɤɚɤ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟ-
ɥɢ, ɬɚɤ ɢ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ. ɉɪɢ ɨɬɝɪɭɡɤɟ ɫ ɡɚɜɨ-
ɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢɦɟɟɬ ɤɨɞ ɡɚɳɢɬɵ. Ɂɚɜɨɞ-
ɫɤɭɸ ɭɫɬɚɧɨɜɤɭ ɤɨɞɨɜ ɡɚɳɢɬɵ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ 
ɫɦ. ɜ Ɍɚɛɥɢɰɟ 2-1.

Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ
1 Вɵɛɟɪɢɬɟ ɪɟɠɢɦ ɤɚɥɢɛɪɨɜɤɢ.

SECURED (ɂАɔɃɔЕɈɉ)

ȿɫɥɢ ɜ ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ ɜɤɥɸɱɟɧɚ ɮɭɧɤɰɢɹ ɡɚɳɢɬɵ, 
ɬɨ ɩɪɢ ɟɝɨ ɜɤɥɸɱɟɧɢɢ ɩɪɢ ɧɚɠɚɬɨɣ ɤɥɚɜɢɲɟ  (Calibrate) 
ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɨɤɚɡɚɧɧɵɟ ɜɵɲɟ ɫɨɨɛɳɟɧɢɟ. ɍɞɟɪɠɢɜɚɣɬɟ 
ɤɥɚɜɢɲɭ, ɩɨɤɚ ɧɟ ɪɚɡɞɚɫɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɡɜɭɤɨɜɨɣ 
ɫɢɝɧɚɥ ɢ ɧɟ ɨɬɨɛɪɚɡɢɬɫɹ ɫɨɨɛɳɟɧɢɟ CAL MODE (ɊȿɀИɆ 
ɄȺɅИȻɊɈВɄИ).

2 Вɜɟɞɢɬɟ ɤɨɞ ɡɚɳɢɬɵ.

000000 

Вɜɟɞɢɬɟ ɤɨɞ ɡɚɳɢɬɵ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ ɢ ɤɥɚɜɢɲ 
ɜɵɛɨɪɚ ɪɚɡɪɟɲɟɧɢɹ.

ɍаɜɦɣца 2-1 Ɂавɨɞɫɤая ɭɫɬаɧɨвɤа ɤɨɞɨв ɡаɳиɬɵ

ɇɩдɠɦɷ Ʌɩд ɢаɴɣɭɶ

E3640A 003640

E3641A 003641

E3642A 003642

E3643A 003643

E3644A 003644

E3645A 003645

Calibrate (
Vieа

Poаer

Calibrate
Vieа

Secure
ConПiР

I/O



2 Рɠɡɣɧɶ ɫаɜɩɭɶ ɣ ɯɮɨɥцɣɩɨаɦɷɨɶɠ вɩɢɧɩɡɨɩɬɭɣ
Каɥиɛɪɨвɤа

66 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

3 ɋɨхɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɹ ɢ ɜɵɣɞɢɬɟ ɢɡ ɦɟɧɸ.

UNSECURED (ɂАɔɃɍА ɉɍɅɆəɒЕɈА)

ȿɫɥɢ ɛɵɥ ɜɜɟɞɟɧ ɩɪɚɜɢɥɶɧɵɣ ɤɨɞ ɡɚɳɢɬɵ, ɨɬɨɛɪɚɠɚɟɬɫɹ 
ɩɪɢɜɟɞɟɧɧɨɟ ɜɵɲɟ ɫɨɨɛɳɟɧɢɟ ɢ ɫɨɨɛɳɟɧɢɟ CAL MODE. 
Ⱦɥɹ ɜɵхɨɞɚ ɢɡ ɪɟɠɢɦɚ ɤɚɥɢɛɪɨɜɤɢ ɜɵɤɥɸɱɢɬɟ ɢ ɫɧɨɜɚ 
ɜɤɥɸɱɢɬɟ ɩɢɬɚɧɢɟ.
ɍɱɬɢɬɟ, ɱɬɨ ɩɪɢ ɜɜɨɞɟ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɤɨɞɚ ɡɚɳɢɬɵ ɨɬɨɛɪɚ-
ɠɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ INVALID (ɇȿɉɊȺВИɅɖɇɈ) ɢ ɜɤɥɸɱɚɟɬɫɹ 
ɪɟɠɢɦ ɜɜɨɞɚ ɤɨɞɚ ɞɥɹ ɜɜɨɞɚ ɩɪɚɜɢɥɶɧɨɝɨ ɤɨɞɚ.

Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ

Ⱦɥɹ ɜɵɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɨɬɩɪɚɜɶɬɟ ɜ ɧɟɝɨ 
ɩɪɢɜɟɞɟɧɧɭɸ ɜɵɲɟ ɤɨɦɚɧɞɭ ɫ ɤɨɞɨɦ ɡɚɳɢɬɵ, ɢɫɩɨɥɶɡɨɜɚɧ-
ɧɨɦ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ. ɇɚɩɪɢɦɟɪ,

CAL:SEC:STAT OFF, ‘003640’ (ɦɨɞɟɥɶ E3640A)

Вɥɦɹɲɠɨɣɠ ɢаɴɣɭɶ ɥаɦɣɜɫɩвɥɣ
Вɤɥɸɱɢɬɶ ɡɚɳɢɬɭ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɨɬ ɤɚɥɢɛɪɨɜɤɢ ɦɨɠɧɨ 
ɤɚɤ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɬɚɤ ɢ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ. 
ɉɪɢ ɨɬɝɪɭɡɤɟ ɫ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢɦɟɟɬ 
ɤɨɞ ɡɚɳɢɬɵ.

ɉɟɪɟɞ ɡɚɳɢɬɨɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɨɡɧɚɤɨɦɶɬɟɫɶ ɫ ɩɪɚɜɢɥɚɦɢ 
ɜɜɨɞɚ ɤɨɞɨɜ ɡɚɳɢɬɵ ɜ ɪɚɡɞɟɥɟ «Ɂɚɳɢɬɚ ɤɚɥɢɛɪɨɜɤɢ» 
ɧɚ ɫɬɪɚɧɢɰɟ 64.

Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ
1 Вɵɛɟɪɢɬɟ ɪɟɠɢɦ ɤɚɥɢɛɪɨɜɤɢ.

UNSECURED (ɂАɔɃɍА ɉɍɅɆəɒЕɈА)

ȿɫɥɢ ɜ ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ ɮɭɧɤɰɢɹ ɡɚɳɢɬɵ ɨɬɤɥɸɱɟɧɚ, 
ɬɨ ɩɪɢ ɟɝɨ ɜɤɥɸɱɟɧɢɢ ɩɪɢ ɧɚɠɚɬɨɣ ɤɥɚɜɢɲɟ  (Calibrate) 
ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɨɤɚɡɚɧɧɨɟ ɜɵɲɟ ɫɨɨɛɳɟɧɢɟ. ɍɞɟɪɠɢɜɚɣɬɟ 

CAL:SEC:STAT {OFF|ON},<ɤɨɞ> Вɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸ-

ɱɟɧɢɟ ɡɚɳɢɬɵ 

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.

Poаer

Secure
ConПiР

I/O

Calibrate
Vieа

Poаer

Calibrate
Vieа
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ɤɥɚɜɢɲɭ, ɩɨɤɚ ɧɟ ɪɚɡɞɚɫɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɡɜɭɤɨɜɨɣ 
ɫɢɝɧɚɥ ɢ ɧɟ ɨɬɨɛɪɚɡɢɬɫɹ ɫɨɨɛɳɟɧɢɟ CAL MODE (ɊȿɀИɆ 
ɄȺɅИȻɊɈВɄИ).

2 Вɜɟɞɢɬɟ ɤɨɞ ɡɚɳɢɬɵ.

000000 
Вɜɟɞɢɬɟ ɧɭɠɧɵɣ ɤɨɞ ɡɚɳɢɬɵ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ ɢ ɤɥɚ-
ɜɢɲ ɜɵɛɨɪɚ ɪɚɡɪɟɲɟɧɢɹ.

3 ɋɨхɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɹ ɢ ɜɵɣɞɢɬɟ ɢɡ ɦɟɧɸ.

SECURED (ɂАɔɃɔЕɈɉ)

ɇɚɫɬɪɨɣɤɚ ɤɨɞɚ ɡɚɳɢɬɵ хɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚ-
ɦɹɬɢ ɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɫɥɟ 
ɫɛɪɨɫɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ (ɤɨɦɚɧɞɚ *RST).

Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ

Ⱦɥɹ ɜɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɨɬɩɪɚɜɶɬɟ ɜ ɧɟɝɨ 
ɩɪɢɜɟɞɟɧɧɭɸ ɜɵɲɟ ɤɨɦɚɧɞɭ ɫ ɤɨɞɨɦ ɡɚɳɢɬɵ, ɢɫɩɨɥɶɡɨɜɚɧ-
ɧɨɦ ɞɥɹ ɜɵɤɥɸɱɟɧɢɹ ɡɚɳɢɬɵ. ɇɚɩɪɢɦɟɪ,

“CAL:SEC:STAT ON, ‘003640’” (ɦɨɞɟɥɶ E3640A)

Ƀɢɧɠɨɠɨɣɠ ɥɩда ɢаɴɣɭɶ
Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɤɨɞɚ ɡɚɳɢɬɵ ɫɥɟɞɭɟɬ ɫɧɚɱɚɥɚ ɨɬɤɥɸɱɢɬɶ ɡɚ-
ɳɢɬɭ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɚ ɡɚɬɟɦ ɜɜɟɫɬɢ ɧɨɜɵɣ ɤɨɞ ɡɚɳɢɬɵ. 
ɉɟɪɟɞ ɡɚɳɢɬɨɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɨɡɧɚɤɨɦɶɬɟɫɶ ɫ ɩɪɚɜɢɥɚɦɢ 
ɜɜɨɞɚ ɤɨɞɨɜ ɡɚɳɢɬɵ ɜ ɪɚɡɞɟɥɟ «Ɂɚɳɢɬɚ ɤɚɥɢɛɪɨɜɤɢ» 
ɧɚ ɫɬɪɚɧɢɰɟ 64.

Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ
ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɤɨɞ ɡɚɳɢɬɵ, ɫɧɚɱɚɥɚ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɡɚɳɢɬɚ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɨɬɤɥɸɱɟɧɚ. ɉɟɪɟɣɞɢɬɟ ɜ ɪɟɠɢɦ ɜɜɨɞɚ ɤɨɞɚ 
ɡɚɳɢɬɵ, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  (Secure) ɩɨɫɥɟ ɨɬɨɛɪɚɠɟɧɢɹ 

CAL:SEC:STAT {OFF|ON},<ɤɨɞ> Вɤɥɸɱɟɧɢɟ ɢ ɨɬ-

ɤɥɸɱɟɧɢɟ ɡɚɳɢɬɵ 

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.

Secure
ConПiР

I/O

Poаer

Secure
ConПiР

I/O

Secure
ConПiР

I/O
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ɫɨɨɛɳɟɧɢɹ CAL MODE, ɜɜɟɞɢɬɟ ɧɨɜɵɣ ɤɨɞ ɡɚɳɢɬɵ ɫ ɩɨɦɨɳɶɸ 
ɪɟɝɭɥɹɬɨɪɚ ɢ ɤɥɚɜɢɲ ɜɵɛɨɪɚ ɪɚɡɪɟɲɟɧɢɹ, ɚ ɡɚɬɟɦ ɧɚɠɦɢɬɟ 
ɤɥɚɜɢɲɭ  (Secure).

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɤɨɞɚ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɬɚɤɠɟ ɢɡɦɟɧɹɟɬɫɹ 
ɤɨɞ, ɨɬɨɛɪɚɠɚɟɦɵɣ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.

Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ

Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɤɨɞɚ ɡɚɳɢɬɵ ɫɥɟɞɭɟɬ ɫɧɚɱɚɥɚ ɨɬɤɥɸɱɢɬɶ 
ɡɚɳɢɬɭ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɬɚɪɨɝɨ ɤɨɞɚ ɡɚɳɢɬɵ. 
Ɂɚɬɟɦ ɫɥɟɞɭɟɬ ɜɜɟɫɬɢ ɧɨɜɵɣ ɤɨɞ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ.

Ʌɩɦɣɲɠɬɭвɩ ɥаɦɣɜɫɩвɩɥ 

Ɇɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɫɤɨɥɶɤɨ ɪɚɡ ɤɚɥɢɛɪɨɜɚɥɫɹ ɢɫɬɨɱɧɢɤ ɩɢɬɚ-
ɧɢɹ. ɉɟɪɟɞ ɨɬɝɪɭɡɤɨɣ ɫ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 
ɤɚɥɢɛɪɭɟɬɫɹ. ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫ ɡɚɜɨɞɚ-
ɢɡɝɨɬɨɜɢɬɟɥɹ, ɫɱɢɬɚɣɬɟ ɫɱɟɬɱɢɤ ɤɚɥɢɛɪɨɜɨɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɟɝɨ ɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ.

Ɏɭɧɤɰɢɹ ɫɱɢɬɵɜɚɧɢɹ ɫɱɟɬɱɢɤɚ ɤɚɥɢɛɪɨɜɨɤ ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ 
ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.
• ɋɱɟɬɱɢɤ ɤɚɥɢɛɪɨɜɨɤ хɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ 

ɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɫɥɟ ɫɛɪɨ-
ɫɚ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.

CAL:SEC:CODE <ɧɨɜɵɣ ɤɨɞ> ɂɡɦɟɧɟɧɢɟ ɤɨɞɚ 

ɡɚɳɢɬɵ.

CAL:SEC:STAT OFF, ‘003640’ Ɉɬɤɥɸɱɟɧɢɟ ɮɭɧɤ-
ɰɢɢ ɡɚɳɢɬɵ ɫ ɩɨɦɨ-

ɳɶɸ ɫɬɚɪɨɝɨ ɤɨɞɚ.

CAL:SEC:CODE ‘ZZ001443’ Вɜɨɞ ɧɨɜɨɝɨ ɤɨɞɚ.

CAL:SEC:STAT ON, ‘ZZ001443’ Вɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɢ 

ɡɚɳɢɬɵ ɫ ɩɨɦɨɳɶɸ 

ɧɨɜɨɝɨ ɤɨɞɚ.

Secure
ConПiР

I/O
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• ɋɱɟɬɱɢɤ ɤɚɥɢɛɪɨɜɨɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɭɦ 
32767, ɩɨɫɥɟ ɱɟɝɨ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ 0. ɉɨɫɤɨɥɶɤɭ ɡɧɚɱɟɧɢɟ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɟɞɢɧɢɰɭ ɞɥɹ ɤɚɠɞɨɣ ɬɨɱɤɢ ɤɚɥɢɛɪɨɜɤɢ, 
ɩɪɢ ɩɨɥɧɨɣ ɤɚɥɢɛɪɨɜɤɟ ɨɧɨ ɭɜɟɥɢɱɢɬɫɹ ɧɚ ɬɪɢ ɟɞɢɧɢɰɵ.

Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ

Ɍɩɩɜɴɠɨɣɠ ɩ ɥаɦɣɜɫɩвɥɠ
Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɨхɪɚɧɢɬɶ ɨɞɧɨ ɫɨɨɛɳɟɧɢɟ ɜ ɩɚ-
ɦɹɬɢ ɤɚɥɢɛɪɨɜɤɢ ɛɚɡɨɜɨɝɨ ɛɥɨɤɚ. ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɫɨхɪɚ-
ɧɢɬɶ ɬɚɤɢɟ ɫɜɟɞɟɧɢɹ, ɤɚɤ ɞɚɬɭ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɥɟɞɧɟɣ ɤɚɥɢ-
ɛɪɨɜɤɢ, ɞɚɬɭ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɟɣ ɤɚɥɢɛɪɨɜɤɢ, ɫɟɪɢɣɧɵɣ 
ɧɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢɥɢ ɞɚɠɟ ɢɦɹ ɢ ɧɨɦɟɪ ɬɟɥɟɮɨɧɚ 
ɫɩɟɰɢɚɥɢɫɬɚ, ɫ ɤɨɬɨɪɵɦ ɫɥɟɞɭɟɬ ɫɜɹɡɚɬɶɫɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɫɥɟɞɭɸɳɟɣ ɤɚɥɢɛɪɨɜɤɢ.
• ɋɨɨɛɳɟɧɢɟ ɨ ɤɚɥɢɛɪɨɜɤɟ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɬɨɥɶɤɨ ɱɟɪɟɡ 

ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɢ ɬɨɥɶɤɨ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɣ ɮɭɧɤɰɢɢ 
ɡɚɳɢɬɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. ɉɪɨɫɦɨɬɪɟɬɶ ɫɨɨɛɳɟɧɢɟ ɦɨɠ-
ɧɨ ɤɚɤ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɬɚɤ ɢ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪ-
ɮɟɣɫ. ɉɪɨɫɦɨɬɪɟɬɶ ɫɨɨɛɳɟɧɢɟ ɨ ɤɚɥɢɛɪɨɜɤɟ ɦɨɠɧɨ ɤɚɤ 
ɩɪɢ ɜɤɥɸɱɟɧɧɨɣ, ɬɚɤ ɢ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɣ ɡɚɳɢɬɟ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ.

• ɋɨɨɛɳɟɧɢɟ ɨ ɤɚɥɢɛɪɨɜɤɟ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɞɨ 40 ɫɢɦɜɨ-
ɥɨɜ. ɇɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɢɞɧɵ ɬɨɥɶɤɨ 
11 ɫɢɦɜɨɥɨɜ ɫɨɨɛɳɟɧɢɹ.

• ɉɪɢ ɫɨхɪɚɧɟɧɢɢ ɫɨɨɛɳɟɧɢɹ ɨ ɤɚɥɢɛɪɨɜɤɟ ɜɫɟ ɪɚɧɟɟ ɫɨхɪɚ-
ɧɟɧɧɵɟ ɜ ɩɚɦɹɬɢ ɫɨɨɛɳɟɧɢɹ ɛɭɞɭɬ ɩɟɪɟɡɚɩɢɫɚɧɵ.

• ɋɨɨɛɳɟɧɢɟ ɨ ɤɚɥɢɛɪɨɜɤɟ хɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ 
ɩɚɦɹɬɢ ɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨ-
ɫɥɟ ɫɛɪɨɫɚ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.

CAL:COUN? Ɂɚɩɪɨɫ ɤɨɥɢɱɟɫɬɜɚ ɤɚɥɢɛɪɨɜɨɤ.
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Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ
Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɫɨɨɛɳɟɧɢɹ ɨ ɤɚɥɢɛɪɨɜɤɟ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 
ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  ɢ ɜɪɚɳɚɣɬɟ ɪɟɝɭɥɹɬɨɪ ɞɨ ɩɨɹɜɥɟɧɢɹ 
ɫɨɨɛɳɟɧɢɹ CAL STRING (ɋɌɊɈɄȺ ɄȺɅИȻɊɈВɄИ). Ⱦɥɹ ɩɪɨɤɪɭɬ-
ɤɢ ɬɟɤɫɬɚ ɫɨɨɛɳɟɧɢɹ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ . Ⱦɥɹ ɩɨɜɵɲɟ-
ɧɢɹ ɫɤɨɪɨɫɬɢ ɩɪɨɤɪɭɬɤɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ .

CAL STRING

Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ
Ⱦɥɹ ɫɨхɪɚɧɟɧɢɹ ɫɨɨɛɳɟɧɢɹ ɨ ɤɚɥɢɛɪɨɜɤɟ ɨɬɩɪɚɜɶɬɟ ɫɥɟɞɭɸ-
ɳɭɸ ɤɨɦɚɧɞɭ.

CAL:STR ‘CAL 06-01-99’

Vieа

Vieа

>

VieаVieа
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ɍɩɪɨɳɟɧɧɵɣ ɨɛɡɨɪ ɩɪɨɝɪаɦɦиɪɨваɧия 83
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Ɂаɩɭɫɤ 94
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ɉɜɢɩɫ ɥɩɧаɨд SCPI

В ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧ ɤɪɚɬɤɢɣ ɨɛɡɨɪ ɫɬɚɧɞɚɪɬɧɵх 
ɤɨɦɚɧɞ ɹɡɵɤɚ SCPI, ɞɨɫɬɭɩɧɵх ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢɫɬɨɱ-
ɧɢɤɚ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɫɜɟɞɟɧɢɹ ɨ ɤɚɠɞɨɣ ɤɨɦɚɧɞɟ ɫɦ. ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢх ɪɚɡɞɟɥɚх.

В ɞɚɧɧɨɦ ɪɭɤɨɜɨɞɫɬɜɟ ɞɥɹ ɫɢɧɬɚɤɫɢɫɚ ɤɨɦɚɧɞ ɹɡɵɤɚ SCPI 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ.
• Ʉɜɚɞɪɚɬɧɵɟ ɫɤɨɛɤɢ ([]) — ɧɟɨɛɹɡɚɬɟɥɶɧɵɟ ɤɥɸɱɟɜɵɟ 

ɫɥɨɜɚ ɢɥɢ ɩɚɪɚɦɟɬɪɵ. 
• Ɏɢɝɭɪɧɵɟ ɫɤɨɛɤɢ ({}) — ɩɚɪɚɦɟɬɪɵ ɜ ɫɬɪɨɤɟ ɤɨɦɚɧɞɵ. 
• Ɍɪɟɭɝɨɥɶɧɵɟ ɫɤɨɛɤɢ (<>) — ɨɡɧɚɱɚɟɬ, ɱɬɨ ɧɟɨɛхɨɞɢɦɨ ɩɨɞ-

ɫɬɚɜɢɬɶ ɡɧɚɱɟɧɢɟ ɢɥɢ ɤɨɞ ɞɥɹ ɜɡɹɬɨɝɨ ɜ ɫɤɨɛɤɢ ɩɚɪɚɦɟɬɪɚ.
• Вɟɪɬɢɤɚɥɶɧɚɹ ɱɟɪɬɚ (|) — ɪɚɡɞɟɥɢɬɟɥɶ ɞɜɭх ɢɥɢ ɛɨɥɟɟ 

ɚɥɶɬɟɪɧɚɬɢɜɧɵх ɩɚɪɚɦɟɬɪɨɜ.

ɊРɃɇЕɒАɈɃЕ ȿɫɥи ɭ ваɫ ɧɟɬ ɨɩɵɬа ɪаɛɨɬɵ ɫ яɡɵɤɨɦ SCPI, ɩɟɪɟɞ ɩɪɨɝɪаɦɦиɪɨваɧиɟɦ 
иɫɬɨɱɧиɤа ɩиɬаɧия ɨɡɧаɤɨɦɶɬɟɫɶ ɫ яɡɵɤɨɦ SCPI в ɪаɡɞɟɥах «Ввɟɞɟɧиɟ 
в яɡɵɤ SCPI» и «ɍɩɪɨɳɟɧɧɵɣ ɨɛɡɨɪ ɩɪɨɝɪаɦɦиɪɨваɧия».
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ɍаɜɦɣца 3-1 Ɉɛɡɨɪ ɤɨɦаɧɞ SCPI

Ɉаɬɭɫɩɤɥɣ вɶɰɩда ɣ ɥɩɧаɨдɶ ɩɪɠɫацɣɤ
APPLy {<ɧɚɩɪɹɠɟɧɢɟ>|DEF|MIN|MAX}[,{<ɬɨɤ>|DEF|MIN|MAX}]
APPLy?

[SOURce:]

CURRent[:LEVel][:IMMediate][:AMPLitude] {<ɬɨɤ>|MIN|MAX|UP|DOWN}
CURRent[:LEVel][:IMMediate][:AMPLitude]? [MIN|MAX]

CURRent[:LEVel][:IMMediate]:STEP[:INCRement] {<ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ>|DEFault}
CURRent[:LEVel][:IMMediate]:STEP[:INCRement]? [DEFault]

CURRent[:LEVel]:TRIGgered[:AMPLitude] {<ɬɨɤ>|MIN|MAX}
CURRent[:LEVel]:TRIGgered[:AMPLitude]? [MIN|MAX]

VOLTage[:LEVel][:IMMediate][:AMPLitude] {<ɧɚɩɪɹɠɟɧɢɟ>|MIN|MAX|UP|DOWN}
VOLTage[:LEVel][:IMMediate][:AMPLitude]? [MIN|MAX]

VOLTage[:LEVel][:IMMediate]:STEP[:INCRement] {<ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ>|DEFault}
VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]? [DEFault]

VOLTage[:LEVel]:TRIGgered[:AMPLitude] {<ɧɚɩɪɹɠɟɧɢɟ>|MIN|MAX}
VOLTage[:LEVel]:TRIGgered[:AMPLitude]? [MIN|MAX]

VOLTage:PROTection[:LEVel] {<ɧɚɩɪɹɠɟɧɢɟ>|MIN|MAX}
VOLTage:PROTection[:LEVel]? [MIN|MAX]

VOLTage:PROTection:STATe {0|1|OFF|ON}

VOLTage:PROTection:STATe?

VOLTage:PROTection:TRIPped?

VOLTage:PROTection:CLEar

VOLTage:RANGe {P8V[1]|P20V[1]|P35V[2]|P60V[2]|LOW|HIGH}

VOLTage:RANGe?

MEASure

[:SCALar]

:CURRent[:DC]?

[:VOLTage][:DC]?

ɂаɪɮɬɥ
INITiate[:IMMediate]

TRIGger[:SEQuence]

:DELay {<ɫɟɤɭɧɞɵ>|MIN|MAX}
:DELay? [MIN|MAX]

:SOURce {BUS|IMM}

:SOURce?

*TRG
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Ʌɩɧаɨдɶ, ɬвɺɢаɨɨɶɠ ɬ ɬɣɬɭɠɧɩɤ
DISPlay[:WINDow]

[:STATe] {OFF|ON}

[:STATe]?

:TEXT[:DATA] <ɫɬɪɨɤɚ ɜ ɤɚɜɵɱɤɚɯ>
:TEXT[:DATA]?

:TEXT:CLEar

SYSTem

:BEEPer[:IMMediate]

:ERRor?

:VERSion?

:COMMunicate:GPIB:RDEVice:ADDRess <ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ>
:COMMunicate:GPIB:RDEVice:ADDRess?

OUTPut

:RELay[:STATe] {OFF|ON}

:RELay[:STATe]?

[:STATe] {OFF|ON}

[:STATe]?

*IDN?

*RST

*TST?

Ʌɩɧаɨдɶ ɨаɬɭɫɩɤɥɣ ɬɩɬɭɩɺɨɣɺ ɪаɧɺɭɣ
*SAV {1|2|3|4|5}

*RCL {1|2|3|4|5}

MEMory:STATe

:NAME {1|2|3|4|5}, <ɢɦɹ ɜ ɤɚɜɵɱɤɚɯ>
:NAME? {1|2|3|4|5}

Ʌɩɧаɨдɶ ɥаɦɣɜɫɩвɥɣ
CALibration

:COUNt?

:CURRent[:DATA] <ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ>
:CURRent:LEVel {MIN|MID|MAX}

:SECure:CODE <ɧɨɜɵɣ ɤɨɞ>
:SECure:STATe {OFF|ON}, <ɤɨɞ ɜ ɤɚɜɵɱɤɚɯ>
:SECure:STATe?

:STRing <ɫɬɪɨɤɚ ɜ ɤɚɜɵɱɤɚɯ>
:STRing?

:VOLTage[:DATA] <ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ>
:VOLTage:LEVel {MIN|MID|MAX}

:VOLTage:PROTection

ɍаɜɦɣца 3-1 Ɉɛɡɨɪ ɤɨɦаɧɞ SCPI (ɩɪɨɞɨɥɠɟɧиɟ)
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Ʌɩɧаɨдɶ ɨаɬɭɫɩɤɥɣ ɥɩɨɯɣɞɮɫацɣɣ ɣɨɭɠɫɯɠɤɬа
SYSTem

:INTerface {GPIB|RS232}

:LOCal

:REMote

:RWLock

Ʌɩɧаɨдɶ ɣɨɯɩɫɧɣɫɩваɨɣɺ ɩ ɬɩɬɭɩɺɨɣɣ
STATus:QUEStionable

:CONDition?

[:EVENt]?

:ENABle <ɡɧɚɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɹ>
:ENABle?

SYSTem:ERRor?

*CLS

*ESE <ɡɧɚɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɹ>
*ESE?

*ESR?

*OPC

*OPC?

*PSC {0|1}

*PSC?

*SRE <ɡɧɚɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɹ>
*SRE?

*STB?

*WAI

ɍаɜɦɣца 3-1 Ɉɛɡɨɪ ɤɨɦаɧɞ SCPI (ɩɪɨɞɨɥɠɟɧиɟ)
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ɉɜɴɣɠ ɥɩɧаɨдɶ IEEE-488.2

*CLS

*ESR?

*ESE <ɡɧɚɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɹ>
*ESE?

*IDN?

*OPC

*OPC?

*PSC {0|1}

*PSC?

*RST

*SAV {1|2|3|4|5}

*RCL {1|2|3|4|5}

*STB?

*SRE <ɡɧɚɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɹ>
*SRE?

*TRG

*TST?

*WAI

[1] ɉɪиɦɟɧиɦɨ ɬɨɥɶɤɨ ɞɥя E3640A, E3642A, и E3644A.

[2] ɉɪиɦɟɧиɦɨ ɬɨɥɶɤɨ ɞɥя E3641A, E3643A, и E3645A.

ɍаɜɦɣца 3-1 Ɉɛɡɨɪ ɤɨɦаɧɞ SCPI (ɩɪɨɞɨɥɠɟɧиɟ)
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Ввɠдɠɨɣɠ в ɺɢɶɥ SCPI

əɡɵɤ SCPI (ɫɬɚɧɞɚɪɬ ɤɨɦɚɧɞ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵх ɩɪɢɛɨ-
ɪɨɜ) — ɹɡɵɤ ɤɨɦɚɧɞ ɧɚ ɨɫɧɨɜɟ ASCII, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɞɥɹ ɬɟ-
ɫɬɢɪɭɸɳɢх ɢ ɢɡɦɟɪɢɬɟɥɶɧɵх ɩɪɢɛɨɪɨɜ. Вɜɨɞɧɵɟ ɫɜɟɞɟɧɢɹ 
ɨ ɨɫɧɨɜɧɵх ɫɩɨɫɨɛɚх, ɢɫɩɨɥɶɡɭɟɦɵх ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɫɦ. ɜ ɪɚɡɞɟ-
ɥɟ «ɍɩɪɨɳɟɧɧɵɣ ɨɛɡɨɪ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ».

Ʉɨɦɚɧɞɵ SCPI ɨɫɧɨɜɚɧɵ ɧɚ ɢɟɪɚɪхɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɟ, ɬɚɤɠɟ 
ɢɡɜɟɫɬɧɨɣ ɤɚɤ ɞɪɟɜɨɜɢɞɧɚɹ ɫɢɫɬɟɦɚ. В ɷɬɨɣ ɫɢɫɬɟɦɟ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɟ ɤɨɦɚɧɞɵ ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ ɨɛɳɟɦ ɭɡɥɟ (ɤɨɪɧɟ), ɨɛɪɚ-
ɡɭɹ ɩɨɞɫɢɫɬɟɦɵ. Ⱦɥɹ ɢɥɥɸɫɬɪɚɰɢɢ ɞɪɟɜɨɜɢɞɧɨɣ ɫɢɫɬɟɦɵ 
ɧɢɠɟ ɩɨɤɚɡɚɧɚ ɱɚɫɬɶ ɩɨɞɫɢɫɬɟɦɵ SOURce.

[SOURce:]

CURRent {<ɬɨɤ>|MIN|MAX|UP|DOWN}
CURRent? [MIN|MAX]

CURRent:

  TRIGgered {<ɬɨɤ>|MIN|MAX}
  TRIGgered? [MIN|MAX]

VOLTage {<ɬɨɤ>|MIN|MAX|UP|DOWN}
VOLTage? [MIN|MAX]

VOLTage:

  TRIGgered {<ɧɚɩɪɹɠɟɧɢɟ>|MIN|MAX}
  TRIGgered? [MIN|MAX]

SOURce — ɤɨɪɧɟɜɨɟ ɤɥɸɱɟɜɨɟ ɤɨɪɧɟɜɨɟ ɫɥɨɜɨ ɤɨɦɚɧɞɵ, 
CURRent ɢ VOLTage — ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ, 
ɚ TRIGgered — ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ ɬɪɟɬɶɟɝɨ ɭɪɨɜɧɹ. Ⱦɜɨɟɬɨɱɢɟ 
(:) ɨɬɞɟɥɹɟɬ ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ ɤɨɦɚɧɞɵ ɨɬ ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ 
ɛɨɥɟɟ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ.
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ɏɩɫɧаɭ ɥɩɧаɨд, ɣɬɪɩɦɷɢɮɠɧɶɰ в даɨɨɩɧ ɫɮɥɩвɩдɬɭвɠ
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɮɨɪɦɚɬ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɤɨɦɚɧɞ, ɢɫɩɨɥɶ-
ɡɭɟɦɵɣ ɜ ɞɚɧɧɨɦ ɪɭɤɨɜɨɞɫɬɜɟ.

CURRent {<ɬɨɤ>|MINimum|MAXimum|UP|DOWN}
ɋɢɧɬɚɤɫɢɫ ɤɨɦɚɧɞɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɛɨɥɶɲɢɧɫɬɜɭ ɤɨɦɚɧɞ (ɢ ɧɟ-
ɤɨɬɨɪɵх ɩɚɪɚɦɟɬɪɨɜ) ɜ ɜɢɞɟ ɤɨɦɛɢɧɚɰɢɢ ɫɢɦɜɨɥɨɜ ɜ ɜɟɪхɧɟɦ 
ɢ ɧɢɠɧɟɦ ɪɟɝɢɫɬɪɟ. Ȼɭɤɜɵ ɜ ɜɟɪхɧɟɦ ɪɟɝɢɫɬɪɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɫɨɤɪɚɳɟɧɧɨɦɭ ɧɚɡɜɚɧɢɸ ɤɨɦɚɧɞɵ. Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɞɥɢɧɵ 
ɤɨɦɚɧɞɧɵх ɫɬɪɨɤ ɢɫɩɨɥɶɡɭɣɬɟ ɫɨɤɪɚɳɟɧɧɭɸ ɮɨɪɦɭ. Ⱦɥɹ ɩɨ-
ɜɵɲɟɧɢɹ ɭɞɨɛɨɱɢɬɚɟɦɨɫɬɢ ɩɪɨɝɪɚɦɦɵ ɢɫɩɨɥɶɡɭɣɬɟ ɩɨɥɧɭɸ 
ɮɨɪɦɭ. 

ɇɚɩɪɢɦɟɪ, ɜ ɫɢɧɬɚɤɫɢɫɟ ɩɪɢɜɟɞɟɧɧɨɣ ɜɵɲɟ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ 
ɞɨɩɭɫɬɢɦɵ ɨɛɟ ɮɨɪɦɵ: CURR ɢ CURRENT. Ɇɨɠɧɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɫɢɦɜɨɥɵ ɤɚɤ ɜ ɜɟɪхɧɟɦ, ɬɚɤ ɢ ɜ ɧɢɠɧɟɦ ɪɟɝɢɫɬɪɟ. ɉɨɷɬɨ-
ɦɭ ɞɨɩɭɫɬɢɦɵ ɮɨɪɦɵ CURRENT, curr ɢ Curr. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɢ ɞɪɭɝɢх ɮɨɪɦ, ɬɚɤɢх ɤɚɤ CUR ɢɥɢ CURREN, ɛɭɞɟɬ ɫɨɡɞɚɧɨ 
ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ.

В ɮɢɝɭɪɧɵх ɫɤɨɛɤɚх ({}) ɩɪɢɜɨɞɹɬɫɹ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ 
ɞɥɹ ɞɚɧɧɨɣ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ. ɋɤɨɛɤɢ ɧɟ ɩɟɪɟɞɚɸɬɫɹ ɫ ɤɨ-
ɦɚɧɞɧɨɣ ɫɬɪɨɤɨɣ. 

ɋɢɦɜɨɥ ɜɟɪɬɢɤɚɥɶɧɨɣ ɱɟɪɬɵ (|) ɫɥɭɠɢɬ ɪɚɡɞɟɥɢɬɟɥɟɦ ɜɚɪɢ-
ɚɧɬɨɜ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɞɚɧɧɨɣ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ.

ɍɝɥɨɜɵɟ ɫɤɨɛɤɢ (<>) — ɨɡɧɚɱɚɸɬ, ɱɬɨ ɫɥɟɞɭɟɬ ɩɨɞɫɬɚɜɢɬɶ 
ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ. ɇɚɩɪɢɦɟɪ, ɜ ɩɪɢɜɟ-
ɞɟɧɧɨɦ ɧɢɠɟ ɩɪɢɦɟɪɟ ɜ ɭɝɥɨɜɵх ɫɤɨɛɤɚх ɩɨɤɚɡɚɧ ɩɚɪɚɦɟɬɪ 
ɬɨɤɚ. ɋɤɨɛɤɢ ɧɟ ɩɟɪɟɞɚɸɬɫɹ ɫ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɨɣ. ɋɥɟɞɭɟɬ 
ɭɤɚɡɚɬɶ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ (ɧɚɩɪɢɦɟɪ, CURR 0.1).

Ɋɹɞ ɩɚɪɚɦɟɬɪɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɤɜɚɞɪɚɬɧɵɟ ɫɤɨɛɤɢ ([]). 
Ʉɜɚɞɪɚɬɧɵɟ ɫɤɨɛɤɢ ɨɡɧɚɱɚɸɬ, ɱɬɨ ɩɚɪɚɦɟɬɪ ɹɜɥɹɟɬɫɹ ɧɟɨɛɹ-
ɡɚɬɟɥɶɧɵɦ ɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɭɳɟɧ. ɋɤɨɛɤɢ ɧɟ ɩɟɪɟɞɚɸɬɫɹ ɫ ɤɨ-
ɦɚɧɞɧɨɣ ɫɬɪɨɤɨɣ. ȿɫɥɢ ɧɟ ɭɤɚɡɚɬɶ ɡɧɚɱɟɧɢɟ ɧɟɨɛɹɡɚɬɟɥɶɧɨɝɨ 
ɩɚɪɚɦɟɬɪɚ, ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɜɵɛɟɪɟɬ ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ.

Ɏɪɚɝɦɟɧɬ ɤɨɦɚɧɞɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɤɜɚɞɪɚɬɧɵɟ ɫɤɨɛɤɢ ([]). 
ɋɤɨɛɤɢ ɨɡɧɚɱɚɸɬ, ɱɬɨ ɞɚɧɧɵɣ ɮɪɚɝɦɟɧɬ ɤɨɦɚɧɞɵ ɹɜɥɹɟɬɫɹ 
ɧɟɨɛɹɡɚɬɟɥɶɧɵɦ. Ȼɨɥɶɲɢɧɫɬɜɨ ɧɟɨɛɹɡɚɬɟɥɶɧɵх ɮɪɚɝɦɟɧɬɨɜ 
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ɤɨɦɚɧɞɵ ɧɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɟɟ ɨɩɢɫɚɧɢɢ. ɉɨɥɧɵɣ ɬɟɤɫɬ 
ɤɨɦɚɧɞ ɫɨ ɜɫɟɦɢ ɧɟɨɛɹɡɚɬɟɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ 
ɫɦ. ɜ Ɍɚɛɥɢɰɟ 3-1.

Ⱦɜɨɟɬɨɱɢɟ (:) ɨɬɞɟɥɹɟɬ ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ ɤɨɦɚɧɞɵ ɨɬ ɤɥɸɱɟɜɨ-
ɝɨ ɫɥɨɜɚ ɛɨɥɟɟ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ. Ⱦɥɹ ɨɬɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚ 
ɨɬ ɤɨɦɚɧɞɧɨɝɨ ɫɥɨɜɚ ɤɨɦɚɧɞɵ ɫɥɟɞɭɟɬ ɜɫɬɚɜɢɬɶ ɩɪɨɛɟɥ. ȿɫɥɢ 
ɞɥɹ ɤɨɦɚɧɞɵ ɬɪɟɛɭɟɬɫɹ ɛɨɥɟɟ ɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɨɫɬɚɥɶɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɫɥɟɞɭɟɬ ɨɬɞɟɥɹɬɶ ɫ ɩɨɦɨɳɶɸ ɡɚɩɹɬɵх, ɤɚɤ ɩɨɤɚɡɚ-
ɧɨ ɧɢɠɟ.

SOURce:CURRent:TRIGgered

APPLy 3.5,1.5

Раɢдɠɦɣɭɠɦɣ ɥɩɧаɨд
Ⱦɜɨɟɬɨɱɢɟ (:) ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ 
ɤɨɦɚɧɞɵ ɨɬ ɤɥɸɱɟɜɨɝɨ ɫɥɨɜɚ ɛɨɥɟɟ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ, ɤɚɤ ɩɨɤɚ-
ɡɚɧɨ ɧɢɠɟ.

SOURce:CURRent:TRIGgered

Ɍɨɱɤɚ ɫ ɡɚɩɹɬɨɣ (;) ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɞɜɭх ɤɨ-
ɦɚɧɞ ɨɞɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɢ ɩɨɡɜɨɥɹɟɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɜɜɨɞ. 
ɇɚɩɪɢɦɟɪ, ɤɨɦɚɧɞɧɚɹ ɫɬɪɨɤɚ:

SOUR:VOLT MIN;CURR MAX

ɚɧɚɥɨɝɢɱɧɚ ɫɥɟɞɭɸɳɢɦ ɞɜɭɦ ɤɨɦɚɧɞɚɦ: 

SOUR:VOLT MIN

SOUR:CURR MAX

Ⱦɥɹ ɫɜɹɡɢ ɤɨɦɚɧɞ ɪɚɡɥɢɱɧɵх ɩɨɞɫɢɫɬɟɦ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ ɞɜɨɟɬɨɱɢɟ ɢ ɬɨɱɤɚ ɫ ɡɚɩɹɬɨɣ. ɇɚɩɪɢɦɟɪ, ɞɥɹ ɩɪɢ-
ɜɟɞɟɧɧɨɣ ɧɢɠɟ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɛɭɞɟɬ ɜɵɞɚɧɚ ɨɲɢɛɤɚ, ɟɫɥɢ 
ɧɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɜɨɟɬɨɱɢɟ ɢ ɬɨɱɤɭ ɫ ɡɚɩɹɬɨɣ:

DISP:TEXT:CLE;:SOUR:CURR MIN
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Ƀɬɪɩɦɷɢɩваɨɣɠ ɪаɫаɧɠɭɫɩв MIN ɣ MAX

Ⱦɥɹ ɦɧɨɝɢх ɤɨɦɚɧɞ ɜɦɟɫɬɨ ɩɚɪɚɦɟɬɪɚ ɦɨɠɧɨ ɭɤɚɡɚɬɶ 
MINimum ɢɥɢ MAXimum. ɇɚɩɪɢɦɟɪ, ɪɚɫɫɦɨɬɪɢɦ ɫɥɟɞɭɸɳɭɸ 
ɤɨɦɚɧɞɧɭɸ ɫɬɪɨɤɭ:

CURRent {<ɬɨɤ>|MIN|MAX}
Вɦɟɫɬɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɬɨɤɚ ɦɨɠɧɨ ɭɤɚɡɚɬɶ MINimum, ɱɬɨɛɵ 
ɡɚɞɚɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɢɥɢ MAXimum, ɱɬɨɛɵ ɡɚ-
ɞɚɬɶ ɟɝɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ.

ɂаɪɫɩɬ ɢɨаɲɠɨɣɤ ɪаɫаɧɠɭɫɩв
Ɇɨɠɧɨ ɡɚɩɪɨɫɢɬɶ ɡɧɚɱɟɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ɩɚɪɚɦɟɬɪɨɜ, ɞɨɛɚ-
ɜɢɜ ɤ ɤɨɦɚɧɞɟ ɡɧɚɤ ɜɨɩɪɨɫɚ (?). ɇɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭ-
ɸɳɟɣ ɤɨɦɚɧɞɵ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜɵхɨɞɧɨɣ ɬɨɤ, ɪɚɜɧɵɣ 5 A:

CURR 5

Ⱦɥɹ ɡɚɩɪɨɫɚ ɡɧɚɱɟɧɢɹ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ:

CURR?

Ɇɨɠɧɨ ɬɚɤɠɟ ɡɚɩɪɨɫɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɥɢ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚ-
ɱɟɧɢɟ, ɪɚɡɪɟɲɟɧɧɨɟ ɞɥɹ ɬɟɤɭɳɟɣ ɮɭɧɤɰɢɢ, ɜɵɩɨɥɧɢɜ ɫɥɟɞɭ-
ɸɳɢɟ ɤɨɦɚɧɞɵ:

CURR? MAX

CURR? MIN

ВɈɃɇАɈɃЕ!
ȿɫɥи ɨɬɩɪавиɬɶ ɨɛɟ ɤɨɦаɧɞɵ ɡаɩɪɨɫа ɛɟɡ ɱɬɟɧиɟ ɨɬвɟɬа ɞɥя ɩɟɪвɨɣ, 
а ɡаɬɟɦ ɩɨɩɵɬаɬɶɫя ɩɪɨɱиɬаɬɶ вɬɨɪɨɣ ɨɬвɟɬ, ɬɨ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧа 
ɱаɫɬɶ ɞаɧɧɵх ɞɥя ɩɟɪвɨɝɨ ɡаɩɪɨɫа, ɡа ɤɨɬɨɪɵɦ ɫɥɟɞɭɸɬ ɩɨɥɧɵɣ ɨɬвɟɬ 
ɞɥя вɬɨɪɨɝɨ. Вɨ иɡɛɟɠаɧиɟ ɷɬɨɝɨ ɧɟ ɫɥɟɞɭɟɬ ɨɬɩɪавɥяɬɶ ɤɨɦаɧɞɭ ɡа-
ɩɪɨɫа ɛɟɡ ɩɨɫɥɟɞɭɸɳɟɝɨ ɱɬɟɧия ɨɬвɟɬа. ȿɫɥи иɡɛɟɠаɬɶ ɷɬɨɝɨ ɧɟвɨɡ-
ɦɨɠɧɨ, ɨɬɩɪавɶɬɟ ɤɨɦаɧɞɭ ɨɱиɫɬɤи ɭɫɬɪɨɣɫɬва ɩɟɪɟɞ ɨɬɩɪавɤɨɣ вɬɨɪɨɣ 
ɤɨɦаɧɞɵ ɡаɩɪɨɫа.
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ɍɠɫɧɣɨаɭɩɫɶ ɥɩɧаɨд SCPI

Ʉɨɦɚɧɞɧɵɟ ɫɬɪɨɤɢ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɨɥɠɧɵ ɡɚɜɟɪɲɚɬɶ-
ɫɹ ɫɢɦɜɨɥɚɦɢ ɬɟɪɦɢɧɚɬɨɪɚ <ɧɨɜɚɹ ɫɬɪɨɤɚ>. ɋɨɨɛɳɟɧɢɟ 
IEEE-488 EOI (EЧН-OЫ-IНОЧЭТПв – ɤɨɧɟɰ ɢɥɢ ɢɞɟɧɬɢɮɢɤɚɰɢɹ) 
ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɤɚɤ ɫɢɦɜɨɥ <ɧɨɜɚɹ ɫɬɪɨɤɚ> ɢ ɦɨɠɟɬ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɜɦɟɫɬɨ ɫɢɦ-
ɜɨɥɚ <ɧɨɜɚɹ ɫɬɪɨɤɚ>. Ⱦɨɩɭɫɬɢɦɨ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɢɦ-
ɜɨɥ <ɜɨɡɜɪɚɬ ɤɚɪɟɬɤɢ> ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɢɦɜɨɥɨɦ <ɧɨɜɚɹ 
ɫɬɪɨɤɚ>. Ɍɟɪɦɢɧɚɬɨɪ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɜɫɟɝɞɚ ɫɛɪɚɫɵɜɚɟɬ 
ɬɟɤɭɳɢɣ ɩɭɬɶ ɤɨɦɚɧɞɵ SCPI ɞɨ ɤɨɪɧɟɜɨɝɨ ɭɪɨɜɧɹ. ɋɢɦɜɨɥ 
<ɧɨɜɚɹ ɫɬɪɨɤɚ> ɢɦɟɟɬ ɞɟɫɹɬɢɱɧɵɣ ASCII-ɤɨɞ 10.

ɉɜɴɣɠ ɥɩɧаɨдɶ IEEE-488.2

ɋɬɚɧɞɚɪɬ IEEE-488.2 ɨɩɪɟɞɟɥɹɟɬ ɧɚɛɨɪ ɨɛɳɢх ɤɨɦɚɧɞ ɞɥɹ ɜɵ-
ɩɨɥɧɟɧɢɹ ɬɚɤɢх ɮɭɧɤɰɢɣ, ɤɚɤ ɫɛɪɨɫ, ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɢ ɢɡ-
ɦɟɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ. Ɉɛɳɢɟ ɤɨɦɚɧɞɵ ɜɫɟɝɞɚ ɧɚɱɢɧɚɸɬɫɹ 
ɫ ɫɢɦɜɨɥɚ ɡɜɟɡɞɨɱɤɢ (*), ɢɦɟɸɬ ɞɥɢɧɭ ɨɬ ɱɟɬɵɪɟх ɞɨ ɩɹɬɢ 
ɫɢɦɜɨɥɨɜ ɢ ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɨɞɢɧ ɢ ɛɨɥɟɟ ɩɚɪɚɦɟɬɪɨɜ. Ʉɥɸɱɟ-
ɜɨɟ ɫɥɨɜɨ ɤɨɦɚɧɞɵ ɨɬɞɟɥɹɟɬɫɹ ɨɬ ɩɟɪɜɨɝɨ ɩɚɪɚɦɟɬɪɚ ɩɪɨɛɟ-
ɥɨɦ. В ɤɚɱɟɫɬɜɟ ɪɚɡɞɟɥɢɬɟɥɹ ɧɟɫɤɨɥɶɤɢх ɤɨɦɚɧɞ ɢɫɩɨɥɶɡɭɟɬ-
ɫɹ ɬɨɱɤɚ ɫ ɡɚɩɹɬɨɣ (;), ɤɚɤ ɩɨɤɚɡɚɧɨ ɜ ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ:

*RST; *CLS; *ESE 32; *OPC?

ɍɣɪɶ ɪаɫаɧɠɭɫɩв SCPI

В ɹɡɵɤɟ SCPI ɨɩɪɟɞɟɥɟɧɨ ɧɟɫɤɨɥɶɤɨ ɪɚɡɥɢɱɧɵх ɮɨɪɦɚɬɨɜ 
ɞɚɧɧɵх ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɵх ɢ ɨɬɜɟɬɧɵх 
ɫɨɨɛɳɟɧɢɹх. 

ɒɣɬɦɩвɶɠ ɪаɫаɧɠɭɫɶ
Ⱦɥɹ ɤɨɦɚɧɞ, ɬɪɟɛɭɸɳɢх ɱɢɫɥɨɜɵɟ ɩɚɪɚɦɟɬɪɵ, ɞɨɩɭɫɤɚɸɬɫɹ 
ɜɫɟ ɫɬɚɧɞɚɪɬɧɵɟ ɞɟɫɹɬɢɱɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɱɢɫɟɥ, ɜɤɥɸɱɚɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɧɚɤɢ, ɞɟɫɹɬɢɱɧɵɟ ɪɚɡɞɟɥɢɬɟɥɢ ɢ ɷɤɫɩɨɧɟɧ-
ɰɢɚɥɶɧɵɣ ɮɨɪɦɚɬ. Ɍɚɤɠɟ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɡɧɚ-
ɱɟɧɢɹ ɱɢɫɥɨɜɵх ɩɚɪɚɦɟɬɪɨɜ, ɬɚɤɢɟ ɤɚɤ MINimum, MAXimum 
ɢ DEFault. 
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ɋ ɱɢɫɥɨɜɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɦɨɠɧɨ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɭɮ-
ɮɢɤɫɵ ɬɟхɧɢɱɟɫɤɢх ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ (V, A ɢ SEC). ȿɫɥɢ ɩɪɢ-
ɧɢɦɚɸɬɫɹ ɬɨɥɶɤɨ ɨɩɪɟɞɟɥɟɧɧɵɟ ɱɢɫɥɨɜɵɟ ɩɚɪɚɦɟɬɪɵ, ɢɫɬɨɱ-
ɧɢɤ ɩɢɬɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɤɪɭɝɥɹɟɬ ɜхɨɞɹɳɢɟ ɱɢɫɥɨɜɵɟ 
ɩɚɪɚɦɟɬɪɵ. В ɩɪɢɜɟɞɟɧɧɨɦ ɧɢɠɟ ɩɪɢɦɟɪɟ ɤɨɦɚɧɞɵ ɢɫɩɨɥɶɡɭ-
ɟɬɫɹ ɱɢɫɥɨɜɨɣ ɩɚɪɚɦɟɬɪ:

CURR {<ɬɨɤ>|MIN|MAX|UP|DOWN}

ȿɣɬɥɫɠɭɨɶɠ ɪаɫаɧɠɭɫɶ
Ⱦɢɫɤɪɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɧɚɫɬɪɨɟɤ, ɢɦɟɸɳɢх ɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ, ɬɚɤɢх 
ɤɚɤ BUS ɢ IMM. В ɨɬɜɟɬɚх ɧɚ ɡɚɩɪɨɫɵ ɜɫɟɝɞɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɤɪɚɬ-
ɤɚɹ ɮɨɪɦɚ ɫɨ ɜɫɟɦɢ ɡɚɝɥɚɜɧɵɦɢ ɛɭɤɜɚɦɢ. В ɩɪɢɜɟɞɟɧɧɨɦ ɧɢ-
ɠɟ ɩɪɢɦɟɪɟ ɤɨɦɚɧɞɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɢɫɤɪɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ:

TRIG:SOUR {BUS|IMM}

ȼɮɦɠвɶ ɪаɫаɧɠɭɫɶ
Ȼɭɥɟɜɵ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɞɧɨ ɞɜɨɢɱɧɨɟ ɭɫɥɨɜɢɟ, 
ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ ɥɢɛɨ ɢɫɬɢɧɨɣ, ɥɢɛɨ ɥɨɠɶɸ. Ⱦɥɹ ɭɫɥɨɜɢɹ 
«ɥɨɠɶ» ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ OFF ɢɥɢ 0. 
Ⱦɥɹ ɭɫɥɨɜɢɹ «ɢɫɬɢɧɚ» ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ 
ON ɢɥɢ 1. ɉɪɢ ɡɚɩɪɨɫɟ ɛɭɥɟɜɨɣ ɧɚɫɬɪɨɣɤɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 
ɜɫɟɝɞɚ ɜɨɡɜɪɚɳɚɟɬ 0 ɢɥɢ 1. В ɩɪɢɜɟɞɟɧɧɨɦ ɧɢɠɟ ɩɪɢɦɟɪɟ 
ɤɨɦɚɧɞɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɭɥɟɜ ɩɚɪɚɦɟɬɪ:

DISP {OFF|ON}

Ɍɭɫɩɥɩвɶɠ ɪаɫаɧɠɭɫɶ
ɋɬɪɨɤɨɜɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɩɨɱɬɢ ɥɸɛɨɣ ɧɚɛɨɪ 
ɫɢɦɜɨɥɨɜ ASCII. ɋɬɪɨɤɚ ɞɨɥɠɧɚ ɧɚɱɢɧɚɬɶɫɹ ɢ ɡɚɤɚɧɱɢɜɚɬɶɫɹ 
ɫɨɜɩɚɞɚɸɳɢɦɢ ɤɚɜɵɱɤɚɦɢ: ɥɢɛɨ ɨɞɢɧɚɪɧɵɦɢ, ɥɢɛɨ ɞɜɨɣɧɵ-
ɦɢ. ɋɢɦɜɨɥ ɤɚɜɵɱɤɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɬɟɤɫɬɟ ɫɬɪɨɤɢ, 
ɜɜɟɞɹ ɟɝɨ ɞɜɚ ɪɚɡɚ ɩɨɞɪɹɞ. В ɩɪɢɜɟɞɟɧɧɨɦ ɧɢɠɟ ɩɪɢɦɟɪɟ 
ɤɨɦɚɧɞɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɪɨɤɨɜɵɣ ɩɚɪɚɦɟɬɪ:

DISP:TEXT <ɫɬɪɨɤɚ ɜ ɤɚɜɵɱɤɚɯ>
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Ɏɪɫɩɴɠɨɨɶɤ ɩɜɢɩɫ ɪɫɩɞɫаɧɧɣɫɩваɨɣɺ
В ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɫɨɞɟɪɠɚɬɫɹ ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɨɫɧɨɜɧɵɦ 
ɫɩɨɫɨɛɚɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ. ɗɬɨɬ ɪɚɡɞɟɥ ɫɨɞɟɪɠɢɬ 
ɬɨɥɶɤɨ ɨɛɳɢɣ ɨɛɡɨɪ. В ɧɟɦ ɨɬɫɭɬɫɬɜɭɸɬ ɩɨɞɪɨɛɧɵɟ ɫɜɟɞɟɧɢɹ, 
ɧɟɨɛхɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵх ɩɪɢɤɥɚɞɧɵх ɩɪɨ-
ɝɪɚɦɦ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɢ ɩɪɢɦɟɪɵ ɫɦ. ɜ ɨɫɬɚɬɤɟ 
ɞɚɧɧɨɣ ɝɥɚɜɵ ɢ ɜ Ƚɥɚɜɟ 5, «ɉɪɢɤɥɚɞɧɵɟ ɩɪɨɝɪɚɦɦɵ». Ⱦɨɩɨɥ-
ɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɜɵɜɨɞɟ ɤɨɦɚɧɞɧɵх ɫɬɪɨɤ ɢ ɜɜɨɞɟ ɞɚɧ-
ɧɵх ɫɦ. ɬɚɤɠɟ ɜ ɫɩɪɚɜɨɱɧɨɦ ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-
ɧɢɸ, ɩɨɫɬɚɜɥɹɟɦɨɦ ɫ ɜɚɲɢɦ ɤɨɦɩɶɸɬɟɪɨɦ.

Ƀɬɪɩɦɷɢɩваɨɣɠ ɥɩɧаɨдɶ APPLy

Ʉɨɦɚɧɞɚ APPLy ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɫɩɨɫɨɛ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪ-
ɮɟɣɫ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɜɜɨɞɟ ɩɪɢɜɟɞɟɧɧɨɣ ɧɢɠɟ ɤɨɦɚɧɞɵ 
ɫ ɤɨɦɩɶɸɬɟɪɚ ɧɚ ɜɵхɨɞɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟ-
ɧɨ ɧɚɩɪɹɠɟɧɢɟ 3 В ɢ ɬɨɤ 1 Ⱥ:

APPL 3.0, 1.0

Ƀɬɪɩɦɷɢɩваɨɣɠ ɥɩɧаɨд ɨɣɢɥɩɞɩ ɮɫɩвɨɺ
Ʉɨɦɚɧɞɚ APPLy ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɫɩɨɫɨɛ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. Ɉɞɧɚɤɨ ɤɨɦɚɧɞɵ ɧɢɡɤɨɝɨ 
ɭɪɨɜɧɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɜɵɲɟɧɧɭɸ ɝɢɛɤɨɫɬɶ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɨɬɞɟɥɶɧɵх ɩɚɪɚɦɟɬɪɨɜ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɜɵɞɚɱɟ ɩɪɢɜɟɞɟɧɧɵх 
ɧɢɠɟ ɤɨɦɚɧɞ ɫ ɤɨɦɩɶɸɬɟɪɚ ɧɚ ɜɵхɨɞɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚɩɪɹɠɟɧɢɟ 3 В ɢ ɬɨɤ 1 Ⱥ:

VOLT 3.0 Уɫɬɚɧɨɜɤɚ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 3,0 В.

CURR 1,0 Уɫɬɚɧɨɜɤɚ ɜɵхɨɞɧɨɝɨ ɬɨɤɚ 1,0 Ⱥ.
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ɒɭɠɨɣɠ ɩɭвɠɭɩв ɨа ɢаɪɫɩɬɶ
Ɉɬɜɟɬɧɵɟ ɫɨɨɛɳɟɧɢɹ ɨɬɩɪɚɜɥɹɸɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɬɨɥɶ-
ɤɨ ɜ ɨɬɜɟɬ ɧɚ ɤɨɦɚɧɞɵ ɡɚɩɪɨɫɚ (ɤɨɦɚɧɞ, ɡɚɤɚɧɱɢɜɚɸɳɢхɫɹ 
ɫɢɦɜɨɥɨɦ ?). Ɂɚɩɪɨɫɵ ɜɨɡɜɪɚɳɚɸɬ ɥɢɛɨ ɜɵхɨɞɧɵɟ ɡɧɚɱɟɧɢɹ, 
ɥɢɛɨ ɜɧɭɬɪɟɧɧɢɟ ɧɚɫɬɪɨɣɤɢ ɩɪɢɛɨɪɚ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɜɵɞɚɱɟ 
ɩɪɢɜɟɞɟɧɧɵх ɧɢɠɟ ɤɨɦɚɧɞ ɫ ɤɨɦɩɶɸɬɟɪɚ ɨɧ ɦɨɠɟɬ ɩɪɨɱɢɬɚɬɶ 
ɨɱɟɪɟɞɶ ɨɲɢɛɨɤ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ ɪɚɫɩɟɱɚɬɚɬɶ ɩɨɫɥɟɞ-
ɧɸɸ ɨɲɢɛɤɭ:

Вɶɜɩɫ ɣɬɭɩɲɨɣɥа ɢаɪɮɬɥа
В ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɦɨɠɧɨ 
ɜɵɛɪɚɬɶ ɲɢɧɭ (ɩɪɨɝɪɚɦɦɚ) ɢɥɢ ɩɪɹɦɨɣ ɜɧɭɬɪɟɧɧɢɣ ɡɚɩɭɫɤ. 
ɉɨ ɭɦɨɥɱɚɧɢɸ ɤ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ ɜɵɛɪɚɧɚ ɲɢɧɚ. 
ȿɫɥɢ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɬɪɟɛɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɹɦɨɣ 
ɜɧɭɬɪɟɧɧɢɣ ɡɚɩɭɫɤ, ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ IMMediate. ɇɚɩɪɢɦɟɪ, 
ɜɵɞɚɱɚ ɩɪɢɜɟɞɟɧɧɵх ɧɢɠɟ ɤɨɦɚɧɞ ɫ ɤɨɦɩɶɸɬɟɪɚ ɧɚɩɪɹɦɭɸ 
ɭɫɬɚɧɨɜɢɬ ɞɥɹ ɜɵхɨɞɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 3 В ɢ 1 Ⱥ:

dimension statement Ɇɚɫɫɢɜ ɫɬɪɨɤ ɪɚɡɦɟɪɧɨɫɬɢ 

(80 ɷɥɟɦɟɧɬɨɜ).
SYST:ERR? Чɬɟɧɢɟ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ.
bus enter statement Вɜɨɞ ɫɬɪɨɤɢ ɨɲɢɛɤɢ 

ɜ ɤɨɦɩɶɸɬɟɪ.

print statement Рɚɫɩɟɱɚɬɤɚ ɫɬɪɨɤɢ ɨɲɢɛɤɢ.

VOLT:TRIG 3.0 Уɫɬɚɧɨɜɤɚ ɡɚɩɭɫɤɚɟɦɨɝɨ ɜɵхɨɞɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 3,0 В.

CURR:TRIG 1.0 Уɫɬɚɧɨɜɤɚ ɡɚɩɭɫɤɚɟɦɨɝɨ ɜɵхɨɞɧɨɝɨ 

ɬɨɤɚ 1,0 Ⱥ.

TRIG:SOUR IMM Вɵɛɨɪ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɩɪɹɦɨɣ 

ɡɚɩɭɫɤ.
INIT ɂɧɢɰɢɚɰɢɹ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɚ.
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ȿɣаɪаɢɩɨɶ ɪɫɩɞɫаɧɧɣɫɩваɨɣɺ ɣɬɭɩɲɨɣɥа ɪɣɭаɨɣɺ
ɉɨɞɫɢɫɬɟɦɟ SOURce ɬɪɟɛɭɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨ-
ɜɚɧɢɹ ɡɧɚɱɟɧɢɣ. Ⱦɨɫɬɭɩɧɨɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 
ɩɚɪɚɦɟɬɪɚ ɢɡɦɟɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵхɨɞɧɵɦ ɞɢɚɩɚɡɨ-
ɧɨɦ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. Ɍɚɛɥɢɰɚ 3-2 ɫɨɞɟɪɠɢɬ ɫɩɢɫɨɤ ɩɪɨ-
ɝɪɚɦɦɧɵх ɡɧɚɱɟɧɢɣ, ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɣ MINimum, MAXimum, 
DEFault ɢ ɡɧɚɱɟɧɢɣ ɫɛɪɨɫɚ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵх ɡɧɚɱɟɧɢɣ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ ɫɦ. Ɍɚɛɥɢɰɭ 3-2 ɢ Ɍɚɛɥɢɰɭ 3-3.

ɍаɜɦɣца 3-2 ɉɪɨɝɪаɦɦиɪɭɟɦɵɟ ɞиаɩаɡɨɧɵ ɞɥя Keysight E3640A/E3642A/E3644A

E3640A E3642A E3644A

ȿɣаɪаɢɩɨ 

ɩɭ 0 дɩ 8 В / 

3 А

ȿɣаɪаɢɩɨ 

ɩɭ 0 дɩ 20 В / 

1,5 А

ȿɣаɪаɢɩɨ 

ɩɭ 0 дɩ 8 В / 

5 А

ȿɣаɪаɢɩɨ 

ɩɭ 0 дɩ 20 В / 

2,5 А

ȿɣаɪаɢɩɨ 

ɩɭ 0 дɩ 8 В / 

8 А

ȿɣаɪаɢɩɨ 

ɩɭ 0 дɩ 20 В / 

4 А

ɇаɩɪя-
ɠɟɧиɟ

ɉɪɨɝɪаɦɦи-
ɪɭɟɦɵɣ 
ɞиаɩаɡɨɧ

Ɉɬ 0 ɞɨ 8,24 В Ɉɬ 0 ɞɨ 20,6 В Ɉɬ 0 ɞɨ 8,24 В Ɉɬ 0 ɞɨ 20,6 В Ɉɬ 0 ɞɨ 8,24 В Ɉɬ 0 ɞɨ 20,6 В

Ɂɧаɱɟɧиɟ MAX 8,24 В 20,60 В 8,24 В 20,60 В 8,24 В 20,60 В

Ɂɧаɱɟɧиɟ MIN 0 В 0 В 0 В

Ɂɧаɱɟɧиɟ 
DEFault

0 В 0 В 0 В

Ɂɧаɱɟɧиɟ *RST 0 В 0 В 0 В

Ɍɨɤ ɉɪɨɝɪаɦɦи-
ɪɭɟɦɵɣ 
ɞиаɩаɡɨɧ

Ɉɬ 0 ɞɨ 3,09 Ⱥ  Ɉɬ 0 
ɞɨ 1,545 Ⱥ

Ɉɬ 0 ɞɨ 5,15 Ⱥ  Ɉɬ 0 
ɞɨ 2,575 Ⱥ

Ɉɬ 0 ɞɨ 8,24 Ⱥ  Ɉɬ 0 ɞɨ 4,12 Ⱥ

Ɂɧаɱɟɧиɟ MAX 3,09 A 1,545 A 5,15 A 2,575 A 8,24 A 4,12 A

Ɂɧаɱɟɧиɟ MIN 0 A 0 A 0 A

Ɂɧаɱɟɧиɟ 
DEFault

3 A 1,5 A 5 A 2,5 A 8 A 4 A

Ɂɧаɱɟɧиɟ *RST 3,00 A 5,00 A 8,00 A
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ɍаɜɦɣца 3-3 ɉɪɨɝɪаɦɦиɪɭɟɦɵɟ ɞиаɩаɡɨɧɵ ɞɥя Keysight E3641A/E3643A/E3645A

E3641A E3643A E3645A

ȿɣаɪаɢɩɨ 

ɩɭ 0 дɩ 35 В /

0,8 А

ȿɣаɪаɢɩɨ 

ɩɭ 0 дɩ 60 В /

0,5 А

ȿɣаɪаɢɩɨ 

ɩɭ 0 дɩ 35 В /

1,4 А

ȿɣаɪаɢɩɨ 

ɩɭ 0 дɩ 60 В /

0,8 А

ȿɣаɪаɢɩɨ 

ɩɭ 0 дɩ 35 В /

2,2 А

ȿɣаɪаɢɩɨ 

ɩɭ 0 дɩ 60 В /

1,3 А

ɇаɩɪя-
ɠɟɧиɟ

ɉɪɨɝɪаɦɦи-
ɪɭɟɦɵɣ 
ɞиаɩаɡɨɧ

Ɉɬ 0 
ɞɨ 36,05 В

Ɉɬ 0 ɞɨ 61,8 В Ɉɬ 0 
ɞɨ 36,05 В

Ɉɬ 0 ɞɨ 61,8 В Ɉɬ 0 
ɞɨ 36,05 В

Ɉɬ 0 ɞɨ 61,8 В

Ɂɧаɱɟɧиɟ MAX 36,05 В 61,8 В 36,05 В 61,8 В 36,05 В 61,8 В

Ɂɧаɱɟɧиɟ MIN 0 В 0 В 0 В

Ɂɧаɱɟɧиɟ 
DEFault

0 В 0 В 0 В

Ɂɧаɱɟɧиɟ *RST 0 В 0 В 0 В

Ɍɨɤ ɉɪɨɝɪаɦɦи-
ɪɭɟɦɵɣ 
ɞиаɩаɡɨɧ

Ɉɬ 0 
ɞɨ 0,824 Ⱥ

 Ɉɬ 0 
ɞɨ 0,515 Ⱥ

Ɉɬ 0 
ɞɨ 1,442 Ⱥ

 Ɉɬ 0 
ɞɨ 0,824 Ⱥ

Ɉɬ 0 
ɞɨ 2,266 Ⱥ

 Ɉɬ 0 
ɞɨ 1,339 Ⱥ

Ɂɧаɱɟɧиɟ MAX 0,824 A 0,515 A 1,442 A 0,824 A 2,266 A 1,339 A

Ɂɧаɱɟɧиɟ MIN 0 A 0 A 0 A

Ɂɧаɱɟɧиɟ 
DEFault

0,8 A 0,5 A 1,4 A 0,8 A 2,2 A 1,3 A

Ɂɧаɱɟɧиɟ *RST 0,8 A 1,4 A 2,2 A
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ɂɫɩɨɥɶɡɨваɧиɟ ɤɨɦаɧɞɵ APPLy
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Ƀɬɪɩɦɷɢɩваɨɣɠ ɥɩɧаɨдɶ APPLy

Ʉɨɦɚɧɞɚ APPLy ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɫɩɨɫɨɛ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪ-
ɮɟɣɫ. Вɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɬɨɤ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɫ ɩɨɦɨ-
ɳɶɸ ɨɞɧɨɣ ɤɨɦɚɧɞɵ.

APPLy {<ɨаɪɫɺɡɠɨɣɠ>| DEF | MIN | MAX}[,{<ɭɩɥ>| DEF | 
MIN | MAX}]

Ⱦɚɧɧɚɹ ɤɨɦɚɧɞɚ ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɚɰɢɟɣ ɤɨɦɚɧɞ VOLTage 
ɢ CURRent.

Ʉɨɦɚɧɞɚ APPLy ɢɡɦɟɧɹɟɬ ɜɵхɨɞ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɧɚ ɜɧɨɜɶ 
ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɬɨɥɶɤɨ ɟɫɥɢ ɡɚɩɪɨɝɪɚɦɦɢ-
ɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜхɨɞɹɬ ɜ ɬɟɤɭɳɢɣ ɜɵɛɪɚɧɧɵɣ ɞɢɚɩɚɡɨɧ. 
ȿɫɥɢ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɧɟ ɜхɨɞɹɬ ɜ ɜɵɛɪɚɧɧɵɣ 
ɞɢɚɩɚɡɨɧ, ɛɭɞɟɬ ɜɵɞɚɧɚ ɨɲɢɛɤɚ.

Ⱦɥɹ ɩɚɪɚɦɟɬɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɦɨɠɧɨ ɭɤɚɡɚɬɶ MINimum, 
MAXimum ɢɥɢ DEFault ɜɦɟɫɬɨ ɤɨɧɤɪɟɬɧɵх ɡɧɚɱɟɧɢɣ. Ⱦɨɩɨɥ-
ɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɩɚɪɚɦɟɬɪɚх ɞɥɹ ɤɚɠɞɨɣ ɦɨɞɟɥɢ 
ɫɦ. ɜ Ɍɚɛɥɢɰɟ 3-2.

ȿɫɥɢ ɞɥɹ ɤɨɦɚɧɞɵ APPLy ɭɤɚɡɚɧ ɬɨɥɶɤɨ ɨɞɢɧ ɩɚɪɚɦɟɬɪ, ɨɧ ɢɧ-
ɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɤɚɤ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ.

APPLy?

ɗɬɚ ɤɨɦɚɧɞɚ ɡɚɩɪɚɲɢɜɚɟɬ ɬɟɤɭɳɭɸ ɧɚɫɬɪɨɣɤɭ ɧɚɩɪɹɠɟɧɢɹ 
ɢ ɬɨɤɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ ɜɨɡɜɪɚɳɚɟɬ ɫɬɪɨɤɭ ɜ ɤɚɜɵɱɤɚх. 
ɇɚɩɪɹɠɟɧɢɟ ɢ ɬɨɤ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɜɢɞɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ ɜ ɩɪɢɦɟɪɟ ɫɬɪɨɤɢ (ɫɢɦɜɨɥɵ ɤɚɜɵɱɟɤ ɹɜɥɹ-
ɸɬɫɹ ɱɚɫɬɶɸ ɫɬɪɨɤɢ).

"8.00000,3.00000" (ɦɨɞɟɥɶ E3640A)
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Ɉаɬɭɫɩɤɥɣ вɶɰɩда ɣ ɥɩɧаɨдɶ ɩɪɠɫацɣɤ
В ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɧɢɡɤɨɭɪɨɜɧɟɜɵɟ ɤɨɦɚɧɞɵ, ɢɫ-
ɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. Хɨɬɹ 
ɤɨɦɚɧɞɚ APPLy ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɫɩɨɫɨɛ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɧɢɡɤɨɭɪɨɜɧɟɜɵɟ ɤɨɦɚɧɞɵ 
ɧɚɫɬɪɨɣɤɢ ɜɵхɨɞɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɨɥɶɲɭɸ ɝɢɛɤɨɫɬɶ ɢɡɦɟɧɟ-
ɧɢɹ ɨɬɞɟɥɶɧɵх ɩɚɪɚɦɟɬɪɨɜ.

CURRent {<ɬɨɤ>|MINimum|MAXimum|UP|DOWN}
ɋ ɩɨɦɨɳɶɸ ɷɬɨɣ ɤɨɦɚɧɞɵ ɩɪɨɝɪɚɦɦɢɪɭɟɬɫɹ ɩɪɹɦɨɣ ɭɪɨɜɟɧɶ 
ɬɨɤɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. ɉɪɹɦɨɣ ɭɪɨɜɟɧɶ — ɷɬɨ ɡɧɚɱɟɧɢɟ ɬɨ-
ɤɚ ɧɚ ɜɵхɨɞɧɵх ɤɥɟɦɦɚх.

ɋ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CURRent ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɜɧɨɜɶ ɡɚɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɧɨɟ ɜɵхɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɧɟɡɚ-
ɜɢɫɢɦɨ ɨɬ ɬɟɤɭɳɟɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɜɵхɨɞɧɵх ɡɧɚɱɟɧɢɣ.

Ⱦɥɹ ɩɚɪɚɦɟɬɪɚ ɬɨɤɚ ɦɨɠɧɨ ɭɤɚɡɚɬɶ MINimum ɢɥɢ MAXimum 
ɜɦɟɫɬɨ ɤɨɧɤɪɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɉɚɪɚɦɟɬɪ MIN ɩɨɡɜɨɥɹɟɬ ɜɵ-
ɛɪɚɬɶ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ — 0 Ⱥ, ɚ ɩɚɪɚɦɟɬɪ MAX — ɦɚɤɫɢ-
ɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɞɨɩɭɫɬɢɦɨɟ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ.

ɗɬɚ ɤɨɦɚɧɞɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɢɥɢ ɭɦɟɧɶɲɢɬɶ 
ɩɪɹɦɨɣ ɭɪɨɜɟɧɶ ɬɨɤɚ ɧɚ  ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɭɸ ɜɟɥɢɱɢɧɭ 
ɫ ɩɨɦɨɳɶɸ ɩɚɪɚɦɟɬɪɚ UP ɢɥɢ DOWN. ɋ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 
CURRent:STEP ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜɟɥɢɱɢɧɭ ɲɚɝɚ ɭɜɟɥɢɱɟɧɢɹ 
ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ. ɍɱɬɢɬɟ, ɱɬɨ ɧɨɜɚɹ ɧɚɫɬɪɨɣɤɚ ɲɚɝɚ ɜɵɡɵɜɚɟɬ 
ɨɲɢɛɤɭ -222 (DКЭК ШuЭ ШП ЫКЧРО (Ⱦɚɧɧɵɟ ɜɧɟ ɞɢɚɩɚɡɨɧɚ)) 
ɩɪɢ ɜɵхɨɞɟ ɡɚ ɩɪɟɞɟɥɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɥɢ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ.

CURRent? [MINimum|MAXimum]

ɉɪɨɫɦɨɬɪ ɬɟɤɭɳɟɝɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɬɨɤɚ 
ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. Кɨɦɚɧɞɵ CURR? MAX ɢ CURR? MIN 
ɜɨɡɜɪɚɬɹɬ ɫɚɦɵɣ ɜɵɫɨɤɢɣ ɢ ɫɚɦɵɣ ɧɢɡɤɢɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ 
ɭɪɨɜɟɧɶ ɬɨɤɚ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ.
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CURRent:STEP {<ɱɢɫɥɨвɨɟ ɡɧаɱɟɧɢɟ>|DEFault}
ɍɫɬɚɧɨɜɢɬɟ ɜɟɥɢɱɢɧɭ ɲɚɝɚ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɬɨɤɚ ɫ ɩɨ-
ɦɨɳɶɸ ɤɨɦɚɧɞ CURRent UP ɢ CURRent DOWN. ɋɦ. «ɉɪɢɦɟɪ» 
ɧɚ ɫɬɪɚɧɢɰɟ 90.

ɑɬɨɛɵ ɡɚɞɚɬɶ ɞɥɹ ɪɚɡɦɟɪɚ ɲɚɝɚ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ, 
ɜɵɛɟɪɢɬɟ ɪɚɡɦɟɪ ɲɚɝɚ DEFault. Ɇɢɧɢɦɚɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ 
ɪɚɡɦɟɪɚ ɲɚɝɚ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 0,052 ɦȺ (E3640A), 
0,015 ɦȺ (E3641A), 0,095 ɦȺ (E3642A), 0,026 ɦȺ (E3643A), 
0,152 ɦȺ (E3644A) ɢ 0,042 ɦȺ (E3645A).

Ʉɨɦɚɧɞɚ CURR:STEP? DEF ɜɨɡɜɪɚɳɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɡɪɟ-
ɲɟɧɢɟ ɩɪɢɛɨɪɚ. Ɋɚɡɦɟɪ ɲɚɝɚ ɨɩɪɟɞɟɥɹɟɬ ɜɟɥɢɱɢɧɭ ɭɜɟɥɢɱɟ-
ɧɢɹ ɢ ɭɦɟɧɶɲɟɧɢɹ ɩɪɹɦɨɝɨ ɭɪɨɜɧɹ ɬɨɤɚ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɪɚɡ-
ɦɟɪ ɲɚɝɚ ɪɚɜɟɧ 0,01, ɜɵхɨɞɧɨɣ ɬɨɤ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɢɥɢ 
ɭɦɟɧɶɲɚɬɶɫɹ ɧɚ 10 ɦȺ. ɉɨ ɤɨɦɚɧɞɟ *RST ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɪɚɡɦɟɪ ɲɚɝɚ, ɪɚɜɧɵɣ ɡɧɚɱɟɧɢɸ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ.

CURRent:STEP? [DEFault]

Вɨɡɜɪɚɳɚɟɬ ɬɟɤɭɳɢɣ ɪɚɡɦɟɪ ɲɚɝɚ. Вɨɡɜɪɚɳɟɧɧɵɣ ɩɚɪɚɦɟɬɪ 
ɹɜɥɹɟɬɫɹ ɱɢɫɥɨɜɵɦ ɡɧɚɱɟɧɢɟɦ. ɉɚɪɚɦɟɬɪ DEFault ɡɚɞɚɟɬ 
ɞɥɹ ɪɚɡɦɟɪɚ ɲɚɝɚ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɜ ɚɦɩɟɪɚх.

CURRent:TRIGgered {<ɬɨɤ>|MINimum|MAXimum}
ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɨɠɢɞɚɸɳɟɝɨ ɡɚɩɭɫɤɚ ɭɪɨɜɧɹ ɬɨɤɚ. Ɉɠɢ-
ɞɚɸɳɢɣ ɡɚɩɭɫɤɚ ɭɪɨɜɟɧɶ ɬɨɤɚ — ɷɬɨ ɫɨхɪɚɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ, 
ɩɟɪɟɞɚɜɚɟɦɨɟ ɧɚ ɜɵхɨɞɧɵɟ ɤɥɟɦɦɵ ɩɪɢ ɡɚɩɭɫɤɟ. ɇɚ ɨɠɢɞɚɸ-
ɳɢɣ ɡɚɩɭɫɤɚ ɭɪɨɜɟɧɶ ɬɨɤɚ ɜɵɞɚɱɚ ɩɨɫɥɟɞɭɸɳɢх ɤɨɦɚɧɞ 
CURRent ɧɟ ɜɥɢɹɟɬ.

CURRent:TRIGgered? [MINimum|MAXimum]

Ɂɚɩɪɨɫ ɬɟɤɭɳɟɝɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɝɨ ɡɚɩɭɫɤɚɟɦɨɝɨ ɭɪɨɜ-
ɧɹ ɬɨɤɚ. ȿɫɥɢ ɡɚɩɭɫɤɚɟɦɵɣ ɭɪɨɜɟɧɶ ɧɟ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧ, 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɭɪɨɜɟɧɶ CURRent.
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Ɋɫɣɧɠɫ
В ɫɥɟɞɭɸɳɟɦ ɫɟɝɦɟɧɬɟ ɩɪɨɝɪɚɦɦɵ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɤɨɦɚɧɞɭ CURR UP ɢɥɢ CURR DOWN ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɢɥɢ 
ɭɦɟɧɶɲɟɧɢɹ ɜɵхɨɞɧɨɝɨ ɬɨɤɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CURR:STEP.

VOLTage {<ɧаɩɪяɠɟɧɢɟ>|MINimum|MAXimum|UP|DOWN}
ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɩɪɹɦɨɝɨ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ. ɉɪɹɦɨɣ ɭɪɨɜɟɧɶ — ɷɬɨ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵ-
хɨɞɧɵх ɤɥɟɦɦɚх.

Ʉɨɦɚɧɞɚ VOLTage ɢɡɦɟɧɹɟɬ ɡɧɚɱɟɧɢɟ ɧɚ ɜɵхɨɞɟ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ ɜɧɨɜɶ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɧɟɡɚɜɢɫɢɦɨ 
ɨɬ ɬɟɤɭɳɟɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɜɵхɨɞɧɵх ɡɧɚɱɟɧɢɣ. 

ɗɬɚ ɤɨɦɚɧɞɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɢɥɢ ɭɦɟɧɶɲɢɬɶ ɩɪɹ-
ɦɨɣ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ ɧɚ  ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɭɸ ɜɟɥɢɱɢɧɭ 
ɫ ɩɨɦɨɳɶɸ ɩɚɪɚɦɟɬɪɚ UP ɢɥɢ DOWN. ɋ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 
VOLTage:STEP ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜɟɥɢɱɢɧɭ ɲɚɝɚ ɭɜɟɥɢɱɟɧɢɹ 
ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ. ɍɱɬɢɬɟ, ɱɬɨ ɧɨɜɚɹ ɧɚɫɬɪɨɣɤɚ ɲɚɝɚ ɜɵɡɵɜɚɟɬ 
ɨɲɢɛɤɭ -222 (DКЭК ШuЭ ШП ЫКЧРО (Ⱦɚɧɧɵɟ ɜɧɟ ɞɢɚɩɚɡɨɧɚ)) 
ɩɪɢ ɜɵхɨɞɟ ɡɚ ɩɪɟɞɟɥɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɥɢ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ.

VOLTage? [MINimum|MAXimum]

Ɂɚɩɪɨɫ ɬɟɤɭɳɟɝɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ 
ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.

VOLTage:STEP {<ɱɢɫɥɨвɨɟ ɡɧаɱɟɧɢɟ>|DEFault}
ɍɫɬɚɧɨɜɢɬɟ ɜɟɥɢɱɢɧɭ ɲɚɝɚ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟ-
ɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ CURRent UP ɢ CURRent DOWN. 
ɋɦ. «ɉɪɢɦɟɪ» ɧɚ ɫɬɪɚɧɢɰɟ 91.

CURR:STEP 0.01 Ɂɚɞɚɧɢɟ ɪɚɡɦɟɪɚ ɲɚɝɚ 0,01 Ⱥ.

CURR UP Уɜɟɥɢɱɟɧɢɟ ɜɵхɨɞɧɨɝɨ ɬɨɤɚ.

CURR:STEP 0.02 Ɂɚɞɚɧɢɟ ɪɚɡɦɟɪɚ ɲɚɝɚ 0,02 Ⱥ.

CURR DOWN Уɦɟɧɶɲɟɧɢɟ ɜɵхɨɞɧɨɝɨ ɬɨɤɚ.
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ɑɬɨɛɵ ɡɚɞɚɬɶ ɞɥɹ ɪɚɡɦɟɪɚ ɲɚɝɚ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ, 
ɜɵɛɟɪɢɬɟ ɪɚɡɦɟɪ ɲɚɝɚ DEFault. Ɇɢɧɢɦɚɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ 
ɪɚɡɦɟɪɚ ɲɚɝɚ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 0,35 ɦВ (E3640A), 
1,14 ɦВ (E3641A), 0,38 ɦВ (E3642A), 1,14 ɦВ (E3643A), 
0,35 ɦВ (E3644A) ɢ 1,14 ɦВ (E3645A).

Ɋɚɡɦɟɪ ɲɚɝɚ ɨɩɪɟɞɟɥɹɟɬ ɜɟɥɢɱɢɧɭ ɭɜɟɥɢɱɟɧɢɹ ɢ ɭɦɟɧɶɲɟɧɢɹ 
ɩɪɹɦɨɝɨ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɪɚɡɦɟɪ ɲɚɝɚ 
ɪɚɜɟɧ 0,01, ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ 
ɢɥɢ ɭɦɟɧɶɲɚɬɶɫɹ ɧɚ 10 ɦВ. ɉɨ ɤɨɦɚɧɞɟ *RST ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɪɚɡɦɟɪ ɲɚɝɚ, ɪɚɜɧɵɣ ɡɧɚɱɟɧɢɸ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ.

VOLTage:STEP? [DEFault]

Вɨɡɜɪɚɳɚɟɬ ɬɟɤɭɳɢɣ ɪɚɡɦɟɪ ɲɚɝɚ. Вɨɡɜɪɚɳɟɧɧɵɣ ɩɚɪɚɦɟɬɪ 
ɹɜɥɹɟɬɫɹ ɱɢɫɥɨɜɵɦ ɡɧɚɱɟɧɢɟɦ. ɉɚɪɚɦɟɬɪ DEFault ɡɚɞɚɟɬ 
ɞɥɹ ɪɚɡɦɟɪɚ ɲɚɝɚ ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɜ ɜɨɥɶɬɚх.

Ɋɫɣɧɠɫ
В ɫɥɟɞɭɸɳɟɦ ɫɟɝɦɟɧɬɟ ɩɪɨɝɪɚɦɦɵ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɤɨɦɚɧɞɭ VOLT UP ɢɥɢ VOLT DOWN ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 
ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 
VOLT:STEP.

VOLTage:TRIGgered 

{<ɧаɩɪяɠɟɧɢɟ>|MINimum|MAXimum}
ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɨɠɢɞɚɸɳɟɝɨ ɡɚɩɭɫɤɚ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ. 
Ɉɠɢɞɚɸɳɢɣ ɡɚɩɭɫɤɚ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ — ɷɬɨ ɫɨхɪɚɧɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ, ɩɟɪɟɞɚɜɚɟɦɨɟ ɧɚ ɜɵхɨɞɧɵɟ ɤɥɟɦɦɵ ɩɪɢ ɡɚɩɭɫɤɟ. 
ɇɚ ɨɠɢɞɚɸɳɢɣ ɡɚɩɭɫɤɚ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ ɜɵɞɚɱɚ ɩɨɫɥɟ-
ɞɭɸɳɢх ɤɨɦɚɧɞ VOLTage ɧɟ ɜɥɢɹɟɬ.

CURR:STEP 0.01 Ɂɚɞɚɧɢɟ ɪɚɡɦɟɪɚ ɲɚɝɚ 0,01 Ⱥ.

VOLT UP Уɜɟɥɢɱɟɧɢɟ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ.

VOLT:STEP 0.02 Ɂɚɞɚɧɢɟ ɪɚɡɦɟɪɚ ɲɚɝɚ 0,02 Ⱥ.

VOLT DOWN Уɦɟɧɶɲɟɧɢɟ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ.
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VOLTage:TRIGgered? [MINimum|MAXimum]

Ɂɚɩɪɨɫ ɬɟɤɭɳɟɝɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɝɨ ɡɚɩɭɫɤɚɟɦɨɝɨ ɭɪɨɜ-
ɧɹ ɧɚɩɪɹɠɟɧɢɹ. ȿɫɥɢ ɡɚɩɭɫɤɚɟɦɵɣ ɭɪɨɜɟɧɶ ɧɟ ɡɚɩɪɨɝɪɚɦɦɢ-
ɪɨɜɚɧ, ɜɨɡɜɪɚɳɚɟɬɫɹ ɭɪɨɜɟɧɶ VOLT.

VOLTage:PROTection 

{<ɧаɩɪяɠɟɧɢɟ>|MINimum|MAXimum}
ɍɫɬɚɧɨɜɤɚ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɞɨɥɠɧɚ ɫɪɚɛɨɬɚɬɶ 
ɰɟɩɶ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ (Ɂɉɇ). ȿɫɥɢ ɩɢɤɨɜɨɟ ɜɵхɨɞ-
ɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɟɜɵɲɚɟɬ ɭɪɨɜɟɧɶ Ɂɉɇ, ɜɵхɨɞ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ ɡɚɤɨɪɚɱɢɜɚɟɬɫɹ ɜɧɭɬɪɟɧɧɢɦ ɬɢɪɢɫɬɨɪɨɦ. Ⱦɥɹ ɫɛɪɨɫɚ 
ɫɨɫɬɨɹɧɢɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɭɫɥɨɜɢɣ, ɜɵ-
ɡɜɚɜɲɢх ɫɪɚɛɚɬɵɜɚɧɢɟ Ɂɉɇ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɭ 
VOLT:PROT:CLE.

VOLTage:PROTection? [MINimum|MAXimum]

Ɂɚɩɪɨɫ ɬɟɤɭɳɟɝɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɡɚɳɢɬɵ 
ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ.

VOLTage:PROTection:STATe {0|1|OFF|ON}

Ɋɚɡɪɟɲɟɧɢɟ ɢɥɢ ɡɚɩɪɟɳɟɧɢɟ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹ-
ɠɟɧɢɹ. ɉɨ ɤɨɦɚɧɞɟ *RST ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ON.

VOLTage:PROTection:STATe?

Ɂɚɩɪɨɫ ɫɨɫɬɨɹɧɢɹ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ. 
Вɨɡɜɪɚɳɚɟɦɵɣ ɩɚɪɚɦɟɬɪ ɪɚɜɟɧ 0 (ВЫɄɅ) ɢɥɢ 1 (ВɄɅ).

VOLTage:PROTection:TRIPped?

Вɨɡɜɪɚɳɚɟɬ 1, ɟɫɥɢ ɫɪɚɛɨɬɚɥɚ ɢ ɧɟ ɫɛɪɨɲɟɧɚ ɰɟɩɶ ɡɚɳɢɬɵ 
ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɢ 0, ɟɫɥɢ ɨɧɚ ɧɟ ɫɪɚɛɨɬɚɥɚ.
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VOLTage:PROTection:CLEar

ɋɛɪɚɫɵɜɚɟɬ ɰɟɩɶ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ. ɉɪɢ ɜɵɩɨɥɧɟ-
ɧɢɢ ɷɬɨɣ ɤɨɦɚɧɞɵ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɜ ɫɨɫɬɨɹɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɨɧɨ ɧɚхɨɞɢɥɨɫɶ ɞɨ ɫɪɚɛɚɬɵɜɚɧɢɹ 
Ɂɉɇ, ɚ ɭɪɨɜɟɧɶ ɫɪɚɛɚɬɵɜɚɧɢɹ Ɂɉɇ ɧɟ ɦɟɧɹɟɬɫɹ ɢ ɪɚɜɟɧ 
ɬɟɤɭɳɟɦɭ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɦɭ ɡɧɚɱɟɧɢɸ. 

ɉɟɪɟɞ ɨɬɩɪɚɜɤɨɣ ɷɬɨɣ ɤɨɦɚɧɞɵ ɩɨɧɢɡɶɬɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟ-
ɧɢɟ ɧɢɠɟ ɬɨɱɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ Ɂɉɇ ɢɥɢ ɩɨɞɧɢɦɢɬɟ ɭɪɨɜɟɧɶ 
ɫɪɚɛɚɬɵɜɚɧɢɹ Ɂɉɇ ɜɵɲɟ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɍɱɬɢɬɟ, ɱɬɨ 
ɟɫɥɢ ɫɨɫɬɨɹɧɢɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɜɵɡɜɚɧɨ ɜɧɟɲɧɢɦ ɢɫɬɨɱɧɢ-
ɤɨɦ, ɧɟɨɛхɨɞɢɦɨ ɭɫɬɪɚɧɢɬɶ ɩɪɢɱɢɧɭ, ɩɪɟɠɞɟ ɱɟɦ ɨɬɩɪɚɜɥɹɬɶ 
ɷɬɭ ɤɨɦɚɧɞɭ.

VOLTage:RANGe 

{P8V[1]|P20V[1]|P35V[2]|P60V[2]|LOW|HIGH}

Вɵɛɢɪɚɟɬ ɜɵхɨɞɧɨɣ ɞɢɚɩɚɡɨɧ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɡɚɩɪɨɝɪɚɦɦɢ-
ɪɨɜɚɧ ɩɨ ɢɞɟɧɬɢɮɢɤɚɬɨɪɭ. ɇɚɩɪɢɦɟɪ, P20V ɢɥɢ HIGH — ɷɬɨ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɞɢɚɩɚɡɨɧɚ 20 В/1,5 Ⱥ, ɚ ɢɞɟɧɬɢɮɢɤɚɬɨɪ P8V 
ɢɥɢ LOW — ɞɢɚɩɚɡɨɧɚ 8 В/3 Ⱥ (ɞɥɹ ɦɨɞɟɥɢ E3640A). ɉɨ ɤɨ-
ɦɚɧɞɟ *RST ɜɵɛɢɪɚɟɬɫɹ ɞɢɚɩɚɡɨɧ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ.

VOLTage:RANGe?

Ɂɚɩɪɨɫ ɬɟɤɭɳɟɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. Ⱦɥɹ ɞɢɚɩɚɡɨɧɚ 
ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɜɪɚɳɚɟɦɵɣ ɩɚɪɚɦɟɬɪ ɪɚɜɟɧ P8V 
ɢɥɢ P35V, ɚ ɞɥɹ ɞɢɚɩɚɡɨɧɚ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ — P20V 
ɢɥɢ P60V.

MEASure:CURRent?

Ɂɚɩɪɨɫ ɬɨɤɚ, ɢɡɦɟɪɟɧɧɨɝɨ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɪɟɡɢɫɬɨɪɟ ɫɱɢɬɵɜɚ-
ɧɢɹ ɬɨɤɚ ɜ ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ.

MEASure[:VOLTage]?

Ɂɚɩɪɨɫ ɧɚɩɪɹɠɟɧɢɹ, ɢɡɦɟɪɟɧɧɨɝɨ ɧɚ ɤɥɟɦɦɚх ɫɱɢɬɵɜɚɧɢɹ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.

[1] Ⱦɥя ɦɨɞɟɥɟɣ E3640A/E3642A/E3644A.

[2] Ⱦɥя ɦɨɞɟɥɟɣ E3641A/E3643A/E3645A.
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ɂаɪɮɬɥ
ɋɢɫɬɟɦɚ ɡɚɩɭɫɤɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ 
ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ, 
ɚ ɬɚɤɠɟ ɜɵɛɢɪɚɬɶ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ ɢ ɜɫɬɚɜɤɭ ɭɫɥɨɜɢɹ ɡɚɩɭɫ-
ɤɚ. Ɂɚɩɭɫɤ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢх ɷɬɚɩɨɜ.
1 ɋɧɚɱɚɥɚ ɧɟɨɛхɨɞɢɦɨ ɭɤɚɡɚɬɶ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ, ɨɬ ɤɨɬɨɪɨɝɨ 

ɛɭɞɟɬ ɩɪɢɧɢɦɚɬɶɫɹ ɫɢɝɧɚɥ ɡɚɩɭɫɤɚ. ɋ ɩɨɦɨɳɶɸ ɭɞɚɥɟɧɧɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ ɦɨɠɧɨ ɜɵɛɪɚɬɶ 
ɲɢɧɭ (ɩɪɨɝɪɚɦɦɧɵɣ ɢɫɬɨɱɧɢɤ) ɢɥɢ ɩɪɹɦɨɣ ɜɧɭɬɪɟɧɧɢɣ 
ɡɚɩɭɫɤ.

2 Ɂɚɬɟɦ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ ɫ ɦɨ-
ɦɟɧɬɚ ɨɛɧɚɪɭɠɟɧɢɹ ɫɢɝɧɚɥɚ ɡɚɩɭɫɤɚ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɢɫɬɨɱ-
ɧɢɤɚ ɡɚɩɭɫɤɚ ɞɨ ɦɨɦɟɧɬɚ ɧɚɱɚɥɚ ɢɡɦɟɧɟɧɢɣ ɜɵхɨɞɧɵх ɩɚ-
ɪɚɦɟɬɪɨɜ. ɍɱɬɢɬɟ, ɱɬɨ ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ ɞɟɣɫɬɜɭɟɬ ɬɨɥɶɤɨ 
ɩɪɢ ɡɚɩɭɫɤɟ ɱɟɪɟɡ ɲɢɧɭ.

3 И, ɧɚɤɨɧɟɰ, ɫɥɟɞɭɟɬ ɜɜɟɫɬɢ ɤɨɦɚɧɞɭ INITiate. ȿɫɥɢ ɜɵ-
ɛɪɚɧ ɢɫɬɨɱɧɢɤ IMMediate, ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɜɵхɨɞɚ ɧɚɩɪɹ-
ɦɭɸ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɚɩɭɫɤɚɟɦɵɣ ɭɪɨɜɟɧɶ. Ɉɞɧɚɤɨ ɟɫɥɢ 
ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ ɜɵɛɪɚɧɚ ɲɢɧɚ, ɬɨ ɭɪɨɜɟɧɶ 
ɡɚɩɭɫɤɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɩɨɥɭɱɟ-
ɧɢɹ ɤɨɦɚɧɞɵ ɡɚɩɭɫɤɚ ɝɪɭɩɩɨɜɨɝɨ ɜɵɩɨɥɧɟɧɢɹ (GET) 
ɢɥɢ *TRG.

Ƀɬɭɩɲɨɣɥ ɢаɪɮɬɥа
ɇɟɨɛхɨɞɢɦɨ ɭɤɚɡɚɬɶ ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ, ɨɬ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɩɪɢ-
ɧɢɦɚɬɶɫɹ ɫɢɝɧɚɥ ɡɚɩɭɫɤɚ. ɋɢɝɧɚɥ ɡɚɩɭɫɤɚ хɪɚɧɢɬɫɹ ɜ ɷɧɟɪɝɨ-
ɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ, ɩɨɷɬɨɦɭ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢ-
ɬɚɧɢɹ ɢɥɢ ɟɝɨ ɫɛɪɨɫɚ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɜ ɤɚɱɟɫɬɜɟ 
ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ ɜɵɛɢɪɚɟɬɫɹ ɲɢɧɚ.

ɂаɪɮɬɥ ɪɩ ɳɣɨɠ (ɪɫɩɞɫаɧɧɨɶɤ)

• Ⱦɥɹ ɜɵɛɨɪɚ ɡɚɩɭɫɤɚ ɩɨ ɲɢɧɟ ɜɜɟɞɢɬɟ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ:
TRIG:SOUR BUS
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Ɂаɩɭɫɤ
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• Ⱦɥɹ ɡɚɩɭɫɤɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪ-
ɮɟɣɫ (GPIB ɢɥɢ RS-232) ɩɨɫɥɟ ɜɵɛɨɪɚ ɲɢɧɵ ɜ ɤɚɱɟɫɬɜɟ 
ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ ɜɜɟɞɢɬɟ ɤɨɦɚɧɞɭ *TRG (ɡɚɩɭɫɬɢɬɶ). 
ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɤɨɦɚɧɞɵ *TRG ɩɪɨɰɟɞɭɪɚ ɡɚɩɭɫɤɚ ɧɚɱɢɧɚ-
ɟɬɫɹ ɩɨ ɢɫɬɟɱɟɧɢɢ ɭɤɚɡɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ, ɟɫɥɢ 
ɨɧɨ ɡɚɞɚɧɨ.

• В ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ ɦɨɠɧɨ ɬɚɤɠɟ ɜɵɛɪɚɬɶ ɢɧɬɟɪ-
ɮɟɣɫ GPIB, ɨɬɩɪɚɜɢɜ ɫɨɨɛɳɟɧɢɟ ɡɚɩɭɫɤɚ ɝɪɭɩɩɨɜɨɝɨ ɢɫ-
ɩɨɥɧɟɧɢɹ (GET) ɫɨɝɥɚɫɧɨ IEEE-488. В ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ 
ɩɨɤɚɡɚɧɨ, ɤɚɤ ɨɬɩɪɚɜɢɬɶ ɫɨɨɛɳɟɧɢɟ GET ɫ ɤɨɧɬɪɨɥɥɟɪɚ 
HОаХОЭЭ-PКМФКЫН.
TRIGGER 705 (ɡɚɩɭɫɤ ɝɪɭɩɩɨɜɨɝɨ ɜɵɩɨɥɧɟɧɢɹ)

• Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɧхɪɨɧɢɡɚɰɢɢ ɩɪɢ ɜɵɛɨɪɟ ɲɢɧɵ ɜ ɤɚɱɟ-
ɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɜɜɟɞɢɬɟ ɤɨɦɚɧɞɭ *WAI (ɨɠɢɞɚɧɢɟ). ɉɪɢ ɩɨ-
ɥɭɱɟɧɢɢ ɤɨɦɚɧɞɵ *WAI ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɛɭɞɟɬ ɨɠɢɞɚɬɶ 
ɡɚɜɟɪɲɟɧɢɹ ɜɫɟх ɨɬɥɨɠɟɧɧɵх ɨɩɟɪɚɰɢɣ, ɩɪɟɠɞɟ ɱɟɦ ɜɵ-
ɩɨɥɧɹɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɦɚɧɞɵ. ɇɚɩɪɢɦɟɪ, ɩɪɟɞɫɬɚɜ-
ɥɟɧɧɚɹ ɧɢɠɟ ɤɨɦɚɧɞɧɚɹ ɫɬɪɨɤɚ ɝɚɪɚɧɬɢɪɭɟɬ ɩɪɢɟɦ ɩɟɪɜɨɝɨ 
ɫɨɛɵɬɢɹ ɡɚɩɭɫɤɚ ɢ ɟɝɨ ɜɵɩɨɥɧɟɧɢɟ, ɩɪɟɠɞɟ ɱɟɦ ɪɚɫɩɨɡɧɚ-
ɜɚɬɶ ɜɬɨɪɨɟ ɫɨɛɵɬɢɹ ɡɚɩɭɫɤɚ.
TRIG:SOUR BUS;*TRG;*WAI;*TRG;*WAI

• Ɇɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɡɚɩɪɨɫɨɦ *OPC? (ɨɩɟɪɚɰɢɹ ɡɚɜɟɪ-
ɲɟɧɚ) ɢɥɢ ɤɨɦɚɧɞɨɣ *OPC, ɱɬɨɛɵ ɭɡɧɚɬɶ, ɤɨɝɞɚ ɜɵɩɨɥɧɟɧɢɟ 
ɨɩɟɪɚɰɢɢ ɛɭɞɟɬ ɡɚɜɟɪɲɟɧɨ. ɉɨ ɡɚɩɪɨɫɭ *OPC? ɜ ɜɵхɨɞɧɨɣ 
ɛɭɮɟɪ ɜɨɡɜɪɚɳɚɟɬɫɹ 1, ɤɨɝɞɚ ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɢ ɛɭɞɟɬ 
ɡɚɜɟɪɲɟɧɨ. Ʉɨɦɚɧɞɚ *OPC ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɛɢɬ OPC (ɛɢɬ 0) 
ɜ ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵх ɫɨɛɵɬɢɣ, ɤɨɝɞɚ ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚ-
ɰɢɢ ɡɚɜɟɪɲɢɬɫɹ.

Ɋɫɺɧɩɤ ɢаɪɮɬɥ
• Ⱦɥɹ ɜɵɛɨɪɚ ɢɫɬɨɱɧɢɤɚ ɩɪɹɦɨɝɨ ɡɚɩɭɫɤɚ ɨɬɩɪɚɜɶɬɟ ɫɥɟɞɭɸ-

ɳɭɸ ɤɨɦɚɧɞɭ:
TRIG:SOUR IMM

• ȿɫɥɢ ɜɵɛɪɚɧ ɢɫɬɨɱɧɢɤ IMMediate, ɤɨɦɚɧɞɚ INITiate 
ɧɚɩɪɹɦɭɸ ɩɟɪɟɞɚɟɬ ɡɧɚɱɟɧɢɟ VOLT:TRIG ɢɥɢ CURR:TRIG 
ɜ ɡɧɚɱɟɧɢɟ VOLT ɢɥɢ CURR. Вɫɟ ɡɚɞɟɪɠɤɢ ɢɝɧɨɪɢɪɭɸɬɫɹ.
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Ʌɩɧаɨдɶ ɢаɪɮɬɥа
INITiate

Иɧɢɰɢɚɰɢɹ ɫɢɫɬɟɦɵ ɡɚɩɭɫɤɚ. ɉɨ ɞɚɧɧɨɣ ɤɨɦɚɧɞɟ ɜɵɩɨɥɧɹɟɬ-
ɫɹ ɨɞɢɧ ɩɨɥɧɵɣ ɰɢɤɥ ɡɚɩɭɫɤɚ, ɟɫɥɢ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ 
ɜɵɛɪɚɧ ɩɪɹɦɨɣ ɡɚɩɭɫɤ, ɢ ɢɧɢɰɢɢɪɭɟɬɫɹ ɩɨɞɫɢɫɬɟɦɚ ɡɚɩɭɫɤɚ, 
ɟɫɥɢ ɢɫɬɨɱɧɢɤɨɦ ɡɚɩɭɫɤɚ ɹɜɥɹɟɬɫɹ ɲɢɧɚ.

TRIGger:DELay {<ɫɟɤɭɧɞы>|MINimum|MAXimum}
ɍɫɬɚɧɨɜɤɚ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ ɫ ɦɨɦɟɧɬɚ ɨɛɧɚɪɭɠɟɧɢɹ ɫɢɝɧɚ-
ɥɚ ɡɚɩɭɫɤɚ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ ɞɨ ɦɨɦɟɧɬɚ 
ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɡɚɩɭɫɤɚ 
ɧɚ ɜɵхɨɞɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. Ɇɨɠɧɨ ɜɵɛɪɚɬɶ ɡɧɚɱɟɧɢɟ ɨɬ 0 
ɞɨ 3600 ɫɟɤɭɧɞ. MIN = 0 ɫɟɤɭɧɞ, MAX = 3600 ɫɟɤɭɧɞ. ɉɨ ɤɨɦɚɧ-
ɞɟ *RST ɞɥɹ ɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 
0 ɫɟɤɭɧɞ.

TRIGger:DELay? [MINimum|MAXimum]

Ɂɚɩɪɨɫ ɡɚɞɟɪɠɤɢ ɡɚɩɭɫɤɚ.

TRIGger:SOURce {BUS|IMMediate}

Вɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ, ɨɬ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɩɪɢɧɢɦɚɬɶɫɹ ɫɢɝ-
ɧɚɥ ɡɚɩɭɫɤɚ. В ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢ-
ɬɚɧɢɹ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɲɢɧɭ (ɩɪɨɝɪɚɦɦɧɵɣ ɢɫɬɨɱɧɢɤ) ɢɥɢ ɩɪɹ-
ɦɨɣ ɜɧɭɬɪɟɧɧɢɣ ɡɚɩɭɫɤ. ɉɨ ɤɨɦɚɧɞɟ *RST ɜɵɛɢɪɚɟɬɫɹ 
ɢɫɬɨɱɧɢɤ ɡɚɩɭɫɤɚ ɩɨ ɲɢɧɟ.

TRIGger:SOURce?

Ɂɚɩɪɨɫ ɬɟɤɭɳɟɝɨ ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ ɫ ɜɨɡɜɪɚɬɨɦ ɡɧɚɱɟɧɢɹ 
BUS ɢɥɢ IMM.

*TRG

ɋɨɡɞɚɧɢɟ ɡɚɩɭɫɤɚ ɞɥɹ ɩɨɞɫɢɫɬɟɦɵ ɡɚɩɭɫɤɚ, ɤɨɝɞɚ ɜ ɤɚɱɟɫɬɜɟ 
ɢɫɬɨɱɧɢɤɚ ɡɚɩɭɫɤɚ ɜɵɛɪɚɧɚ ɲɢɧɚ (ɩɪɨɝɪɚɦɦɚ) (TRIG:SOUR 
BUS). Ɋɟɡɭɥɶɬɚɬ ɤɨɦɚɧɞɵ ɚɧɚɥɨɝɢɱɟɧ ɪɟɡɭɥɶɬɚɬɭ ɤɨɦɚɧɞɵ 
ɡɚɩɭɫɤɚ ɝɪɭɩɩɨɜɨɝɨ ɜɵɩɨɥɧɟɧɢɹ (GET). ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɢɧɬɟɪɮɟɣɫɚ RS-232 ɫɥɟɞɭɟɬ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɞɥɹ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧ ɪɟɠɢɦ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɩɭɬɟɦ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɨɬɩɪɚɜɤɢ ɤɨɦɚɧɞɵ SYST:REM.
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Ʌɩɧаɨдɶ, ɬвɺɢаɨɨɶɠ ɬ ɬɣɬɭɠɧɩɤ
DISPlay {OFF|ON}

Вɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɞɢɫɩɥɟɹ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ʉɨɝɞɚ 
ɞɢɫɩɥɟɣ ɜɵɤɥɸɱɟɧ, ɞɚɧɧɵɟ ɫ ɜɵхɨɞɚ ɧɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɢ ɜɫɟ 
ɢɧɞɢɤɚɬɨɪɵ, ɤɪɨɦɟ ɢɧɞɢɤɚɬɨɪɚ ERROR, ɨɬɤɥɸɱɟɧɵ.

ɉɪɢ ɜɨɡɜɪɚɬɟ ɜ ɥɨɤɚɥɶɧɵɣ ɪɟɠɢɦ ɞɢɫɩɥɟɣ ɜɤɥɸɱɚɟɬɫɹ ɚɜɬɨ-
ɦɚɬɢɱɟɫɤɢ. Ⱦɥɹ ɜɨɡɜɪɚɬɚ ɢɡ ɪɟɠɢɦɚ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 
ɜ ɥɨɤɚɥɶɧɵɣ ɪɟɠɢɦ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  (Local).

DISPlay?

Ɂɚɩɪɨɫ ɫɨɫɬɨɹɧɢɹ ɞɢɫɩɥɟɹ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɫ ɜɨɡɜɪɚɬɨɦ ɡɧɚ-
ɱɟɧɢɹ 0 (ВЫɄɅ) ɢɥɢ 1 (ВɄɅ).

DISPlay:TEXT <ɫɬɪɨɤа в ɤавыɱɤах>
ɉɪɢ ɜɵɞɚɱɟ ɞɚɧɧɨɣ ɤɨɦɚɧɞɵ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɨɬɨɛɪɚɠɚ-
ɟɬɫɹ ɫɨɨɛɳɟɧɢɟ. В ɫɨɨɛɳɟɧɢɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɨɬɨɛɪɚɠɚɟɬ 
ɞɨ 11 ɫɢɦɜɨɥɨɜ. Вɫɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɢɦɜɨɥɵ ɨɬɪɟɡɚɸɬɫɹ. 
Ɂɚɩɹɬɵɟ, ɬɨɱɤɢ ɢ ɞɜɨɟɬɨɱɢɹ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɬɨɦ ɠɟ ɪɚɡɪɹɞɟ 
ɞɢɫɩɥɟɹ, ɱɬɨ ɢ ɩɪɟɞɲɟɫɬɜɭɸɳɢɣ ɫɢɦɜɨɥ, ɢ ɧɟ ɫɱɢɬɚɸɬɫɹ 
ɨɬɞɟɥɶɧɵɦ ɫɢɦɜɨɥɨɦ.

DISPlay:TEXT?

Ɂɚɩɪɨɫ ɫɨɨɛɳɟɧɢɹ, ɨɬɩɪɚɜɥɟɧɧɨɝɨ ɧɚ ɩɟɪɟɞɧɸɸ ɩɚɧɟɥɶ, 
ɫ ɜɨɡɜɪɚɬɨɦ ɫɬɪɨɤɢ ɜ ɤɚɜɵɱɤɚх.

DISPlay:TEXT:CLEar

Ɉɱɢɫɬɤɚ ɫɨɨɛɳɟɧɢɹ, ɨɬɨɛɪɚɠɚɟɦɨɝɨ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

OUTPut {OFF|ON}

Ɋɚɡɪɟɲɟɧɢɟ ɢɥɢ ɡɚɩɪɟɳɟɧɢɟ ɜɵхɨɞɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 
ɉɪɢ ɨɬɤɥɸɱɟɧɧɨɦ ɜɵхɨɞɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 
0 В, ɚ ɡɧɚɱɟɧɢɟ ɬɨɤɚ — 20 ɦȺ. ɉɨ ɤɨɦɚɧɞɟ *RST ɭɫɬɚɧɚɜɥɢɜɚ-
ɟɬɫɹ ɫɨɫɬɨɹɧɢɟ ɜɵхɨɞɚ OFF.

Local
Store



3 Ɍвɠдɠɨɣɺ ɩɜ ɮдаɦɠɨɨɩɧ ɣɨɭɠɫɯɠɤɬɠ
Кɨɦаɧɞɵ, ɫвяɡаɧɧɵɟ ɫ ɫиɫɬɟɦɨɣ

98 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

OUTPut?

Ɂɚɩɪɨɫ ɫɨɫɬɨɹɧɢɹ ɜɵхɨɞɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. Вɨɡɜɪɚɳɚɟɬɫɹ 
0 (ВЫɄɅ) ɢɥɢ 1 (ВɄɅ).

OUTPut:RELay {OFF|ON}

ɍɫɬɚɧɨɜɤɚ ɫɨɫɬɨɹɧɢɹ ɞɜɭх ɌɌɅ-ɫɢɝɧɚɥɨɜ ɜ ɩɨɪɬɭ RS-232 ɫ ɩɨ-
ɦɨɳɶɸ ɩɟɪɟɦɵɱɟɤ 1 ɢ 9. ɗɬɢ ɫɢɝɧɚɥɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɫ ɜɧɟɲɧɢɦ ɪɟɥɟ ɢ ɭɩɪɚɜɥɹɸɳɟɣ ɰɟɩɶɸ ɪɟɥɟ. 
ɉɨ ɤɨɦɚɧɞɟ *RST ɞɥɹ ɫɨɫɬɨɹɧɢɹ OUTPut:RELay ɭɫɬɚɧɚɜɥɢ-
ɜɚɟɬɫɹ OFF. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɫɦ. ɪɚɡɞɟɥ «Ɉɬɫɨɟɞɢɧɟɧɢɟ ɜɵхɨɞɚ ɫ ɩɨɦɨɳɶɸ ɜɧɟɲɧɟɝɨ 
ɪɟɥɟ» ɧɚ ɫɬɪɚɧɢɰɟ 53.

OUTPut:RELay?

Ɂɚɩɪɨɫ ɫɨɫɬɨɹɧɢɹ ɌɌɅ-ɫɢɝɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɥɨɝɢɤɢ.

SYSTem:BEEPer

ɇɟɦɟɞɥɟɧɧɚɹ ɩɨɞɚɱɚ ɨɞɢɧɨɱɧɨɝɨ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ.

SYSTem:ERRor?

Ɂɚɩɪɨɫ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. Ɉɱɟɪɟɞɶ ɨɲɢɛɨɤ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɞɨ 20 ɨɲɢɛɨɤ. Ɉɲɢɛɤɢ 
ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɩɪɢɧɰɢɩɭ «ɩɟɪ-
ɜɵɣ ɧɚ ɜхɨɞɟ — ɩɟɪɜɵɣ ɧɚ ɜɵхɨɞɟ» (FIFO). ɉɟɪɜɨɣ ɨɬɨɛɪɚ-
ɠɚɟɬɫɹ ɨɲɢɛɤɚ, ɫɨхɪɚɧɟɧɧɚɹ ɩɟɪɜɨɣ. ɉɨɫɥɟ ɩɪɨɫɦɨɬɪɚ ɜɫɟх 
ɨɲɢɛɨɤ ɜ ɨɱɟɪɟɞɢ ɢɧɞɢɤɚɬɨɪ ERROR ɝɚɫɧɟɬ ɢ ɨɲɢɛɤɢ ɭɞɚɥɹ-
ɸɬɫɹ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɫɦ. Ƚɥɚɜɭ 4, «ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚх».

ɊРɃɇЕɒАɈɃЕ ȿɫɥи иɫɬɨɱɧиɤ ɩиɬаɧия ɛɵɥ ɧаɫɬɪɨɟɧ ɧа вɵвɨɞ ɫиɝɧаɥɨв ɭɩɪавɥɟɧия ɪɟɥɟ, 
ɧɟ иɫɩɨɥɶɡɭɣɬɟ иɧɬɟɪɮɟɣɫ RS-232. Эɬɨ ɦɨɠɟɬ ɩɪивɟɫɬи ɤ ɩɨвɪɟɠɞɟɧиɸ 
вɧɭɬɪɟɧɧих ɤɨɦɩɨɧɟɧɬɨв ɰɟɩи RS-232.
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SYSTem:VERSion?

Ɂɚɩɪɨɫ ɬɟɤɭɳɟɣ ɜɟɪɫɢɢ SCPI ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. В ɨɬɜɟɬ ɜɨɡ-
ɜɪɚɳɚɟɬɫɹ ɫɬɪɨɤɚ ɜ ɮɨɪɦɚɬɟ YYYY.V, ɝɞɟ Y ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɝɨɞɭ ɜɟɪɫɢɢ, ɚ V — ɧɨɦɟɪɭ ɜɟɪɫɢɢ ɞɥɹ ɷɬɨɝɨ ɝɨɞɚ 
(ɧɚɩɪɢɦɟɪ, 1997.0).

SYSTem:COMMunicate:GPIB:RDEVice:ADDRess 

{<ɱɢɫɥɨвɨɟ ɡɧаɱɟɧɢɟ>}
SYSTem:COMMunicate:GPIB:RDEVice:ADDRess?

ɍɫɬɚɧɨɜɤɚ ɢɥɢ ɡɚɩɪɨɫ ɚɞɪɟɫɚ ɲɢɧɵ ɞɥɹ ɩɟɪɢɮɟɪɢɣɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ. Иɡɦɟɧɟɧɢɟ ɚɞɪɟɫɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ ɧɟ ɜɥɢɹ-
ɟɬ ɧɚ ɚɞɪɟɫ ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɚɞɪɟɫ, 
ɩɨ ɤɨɬɨɪɨɦɭ ɞɚɧɧɵɟ ɨɬɩɪɚɜɥɹɸɬɫɹ ɩɪɢɛɨɪɨɦ, ɧɟ ɢɡɦɟɧɹɟɬɫɹ.

*IDN?

ɉɪɨɫɦɨɬɪ ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɨɣ ɫɬɪɨɤɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 
Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɜɟɪɧɟɬ ɱɟɬɵɪɟ ɩɨɥɹ, ɪɚɡɞɟɥɟɧɧɵх ɡɚɩɹɬɵɦɢ. 
ɉɟɪɜɨɦ ɩɨɥɟ ɭɤɚɡɵɜɚɟɬ ɢɦɹ ɢɡɝɨɬɨɜɢɬɟɥɹ, ɜɬɨɪɨɟ — ɧɨɦɟɪ 
ɦɨɞɟɥɢ, ɬɪɟɬɶɟ ɩɨɥɟ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ (ɜɫɟɝɞɚ 0), ɚ ɱɟɬɜɟɪɬɨɟ — 
ɤɨɞ ɜɟɪɫɢɢ, ɫɨɞɟɪɠɚɳɢɣ ɬɪɢ ɱɢɫɥɚ. ɉɟɪɜɨɟ ɱɢɫɥɨ — ɷɬɨ ɧɨ-
ɦɟɪ ɜɟɪɫɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɫɧɨɜɧɨɝɨ 
ɩɪɨɰɟɫɫɨɪɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. Вɬɨɪɨɟ — ɧɨɦɟɪ ɜɟɪɫɢɢ 
ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɰɟɫɫɨɪɚ ɜɜɨɞɚ/ɜɵɜɨɞɚ. 
Ɍɪɟɬɶɟ — ɧɨɦɟɪ ɜɟɪɫɢɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɪɨɰɟɫɫɨɪɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

Ʉɨɦɚɧɞɚ ɜɨɡɜɪɚɳɚɟɬ ɫɬɪɨɤɭ ɜ ɭɤɚɡɚɧɧɨɦ ɧɢɠɟ ɮɨɪɦɚɬɟ (ɭɛɟ-
ɞɢɬɟɫɶ, ɱɬɨ ɞɥɢɧɚ ɫɬɪɨɤɨɜɨɣ ɩɟɪɟɦɟɧɧɨɣ ɪɚɜɧɚ ɦɢɧɢɦɭɦ 
40 ɫɢɦɜɨɥɚɦ):

Keysight Technologies,E3640A,0,X.X-Y.Y-Z.Z 
(ɦɨɞɟɥɶ E3640A)

*TST?

Вɵɩɨɥɧɟɧɢɟ ɩɨɥɧɨɝɨ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɫ ɜɨɡɜɪɚɬɨɦ 0, ɟɫɥɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɡɚɜɟɪɲɢɥɨɫɶ ɭɫɩɟɲ-
ɧɨ, ɢ 1 ɢɥɢ ɥɸɛɨɝɨ ɞɪɭɝɨɝɨ ɧɟɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢ ɟɝɨ ɫɛɨɟ. 
ɉɪɢ ɫɛɨɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɬɚɤɠɟ ɫɨɡɞɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ 
ɨɛ ɨɲɢɛɤɟ, ɫɨɞɟɪɠɚɳɟɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɢɱɢ-
ɧɚх ɫɛɨɹ.
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*RST

ɋɛɪɨɫ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɟɝɨ ɜɤɥɸɱɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ. 
Ɍɚɛɥɢɰɚ 3-4 ɨɬɨɛɪɚɠɚɟɬ ɫɨɫɬɨɹɧɢɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɨɫɥɟ 
ɜɵɛɨɪɚ RESET ɜ ɦɟɧɸ RОМКХХ ɢɥɢ ɩɨɥɭɱɟɧɢɹ ɤɨɦɚɧɞɵ *RST 
ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.

ɍаɜɦɣца 3-4 Сɛɪɨɫ ɫɨɫɬɨяɧия иɫɬɨɱɧиɤа ɩиɬаɧия

Ʌɩɧаɨда Ɍɩɬɭɩɺɨɣɠ 

E3640A

Ɍɩɬɭɩɺɨɣɠ 

E3641A

Ɍɩɬɭɩɺɨɣɠ 

E3642A

Ɍɩɬɭɩɺɨɣɠ 

E3643A

Ɍɩɬɭɩɺɨɣɠ 

E3644A

Ɍɩɬɭɩɺɨɣɠ 

E3645A

CURR 3 Ⱥ 0,8 A 5 A 1,4 A 8 A 2,2 A

CURR:STEP 0,052 ɦȺ 0,015 ɦȺ 0,095 ɦȺ 0,026 ɦȺ 0,152 ɦȺ 0,042 ɦȺ

CURR:TRIG 3 Ⱥ 0,8 A 5 A 1,4 A 8 A 2,2 A

DISP ON ON

OUTP OFF OFF

OUTP:REL OFF OFF

TRIG:DEL 0 0

TRIG:SOUR BUS BUS

VOLT 0 В 0 В

VOLT:STEP 0,35 ɦВ 1,14 ɦВ 0,38 ɦВ 1,14 ɦВ 0,35 ɦВ 1,14 ɦВ

VOLT:TRIG 0 В 0 В

VOLT:PROT 22,0 В 66,0 В 22,0 В 66,0 В 22,0 В 66,0 В

VOLT:PROT:STAT ON ON

VOLT:RANG P8V (ɧиɡɤиɣ) P35V (ɧиɡɤиɣ) P8V (ɧиɡɤиɣ) P35V (ɧиɡɤиɣ) P8V (ɧиɡɤиɣ) P35V (ɧиɡɤиɣ)

ɊРɃɇЕɒАɈɃЕ Вɵɲɟ ɩɟɪɟɱиɫɥɟɧɵ ɬиɩɨвɵɟ ɡɧаɱɟɧия ɲаɝа иɡɦɟɧɟɧия ɧаɩɪяɠɟɧия и ɬɨɤа.
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Ʌɩɧаɨдɶ ɨаɬɭɫɩɤɥɣ ɬɩɬɭɩɺɨɣɺ ɪаɧɺɭɣ
Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢɦɟɟɬ ɩɹɬɶ ɹɱɟɟɤ ɷɧɟɪɝɨɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ 
ɞɥɹ хɪɚɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. əɱɟɣɤɢ ɢɦɟɸɬ 
ɧɨɦɟɪɚ ɨ 1 ɞɨ 5. Ʉɚɠɞɨɣ ɹɱɟɣɤɢ (ɨɬ 1 ɞɨ 5) ɦɨɠɧɨ ɩɪɢɫɜɨɢɬɶ 
ɢɦɹ, ɱɬɨɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

*SAV {1|2|3|4|5}

ɋɨхɪɚɧɟɧɢɟ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɭɤɚɡɚɧ-
ɧɭɸ ɹɱɟɣɤɭ ɩɚɦɹɬɢ. ɋɨɫɬɨɹɧɢɟ, ɡɚɩɢɫɚɧɧɨɟ ɪɚɧɟɟ ɜ ɷɬɭ ɹɱɟɣ-
ɤɭ ɩɚɦɹɬɢ, ɛɭɞɟɬ ɩɟɪɟɡɚɩɢɫɚɧɨ (ɛɟɡ ɫɨɡɞɚɧɢɹ ɨɲɢɛɤɢ).
• Ʉɨɦɚɧɞɚ ɫɛɪɨɫɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ (*RST) ɧɟ ɜɥɢɹɟɬ 

ɧɚ ɫɨхɪɚɧɟɧɧɵɟ ɜ ɩɚɦɹɬɢ ɤɨɧɮɢɝɭɪɚɰɢɢ. ɋɨɫɬɨɹɧɢɟ, 
ɫɨхɪɚɧɟɧɧɨɟ ɜ ɩɚɦɹɬɶ, ɨɫɬɚɟɬɫɹ ɜ ɧɟɣ ɞɨ ɟɝɨ ɩɟɪɟɡɚɩɢɫɢ 
ɢɥɢ ɧɚɦɟɪɟɧɧɨɝɨ ɭɞɚɥɟɧɢɹ.

• Ɏɭɧɤɰɢɹ ɫɨхɪɚɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɨхɪɚɧɢɬɶ 
ɫɨɫɬɨɹɧɢɹ ɢ ɡɧɚɱɟɧɢɹ ɞɥɹ ɫɥɟɞɭɸɳɢх ɤɨɦɚɧɞ:
CURR, CURR:STEP, CURR:TRIG, OUTP, OUTP:REL, 

TRIG:DEL, TRIG:SOUR, VOLT, VOLT:STEP, 

VOLT:TRIG, VOLT:PROT, VOLT:PROT:STAT ɢ 
VOLT:RANG

*RCL {1|2|3|4|5}

Вɵɡɨɜ ɫɨɫɬɨɹɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɫɨхɪɚɧɟɧɧɨɝɨ ɜ ɨɩɪɟɞɟ-
ɥɟɧɧɨɣ ɹɱɟɣɤɟ ɩɚɦɹɬɢ. ɉɪɢ ɩɨɫɬɚɜɤɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɡɚɜɨ-
ɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɞɚɧɧɵɟ ɜ ɹɱɟɣɤɚх ɩɚɦɹɬɢ (ɫ 1-ɣ ɩɨ 5-ɸ) 
ɨɬɫɭɬɫɬɜɭɸɬ.

ɊРɃɇЕɒАɈɃЕ Сɨɫɬɨяɧиɟ DISP {OFF|ON} ɦɨɠɟɬ ɫɨхɪаɧяɬɶɫя и вɵɡваɬɶɫя ɬɨɥɶɤɨ ɱɟ-
ɪɟɡ ɭɞаɥɟɧɧɵɣ иɧɬɟɪɮɟɣɫ. ɉɪи ɩɟɪɟхɨɞɟ в ɥɨɤаɥɶɧɵɣ ɪɟɠиɦ ɞɥя ɫɨɫɬɨя-
ɧия ɞиɫɩɥɟя авɬɨɦаɬиɱɟɫɤи ɭɫɬаɧавɥиваɟɬɫя ON.
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MEMory:STATe:NAME {1|2|3|4|5}, 

<ɢɦя в ɤавыɱɤах>
MEMory:STATe:NAME? {1|2|3|4|5}

ɇɚɡɧɚɱɟɧɢɟ ɢɦɟɧɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɹɱɟɣɤɢ ɩɚɦɹɬɢ. ɋ ɩɨɦɨ-
ɳɶɸ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɦɨɠɧɨ ɜɵɡɜɚɬɶ ɫɨхɪɚɧɟɧɧɨɟ ɫɨ-
ɫɬɨɹɧɢɟ ɬɨɥɶɤɨ ɩɨ ɟɝɨ ɩɨɪɹɞɤɨɜɨɦɭ ɧɨɦɟɪɭ (ɨɬ 1 ɞɨ 5). Ɂɚɩɪɨɫ 
:NAME? ɜɨɡɜɪɚɳɚɟɬ ɫɬɪɨɤɭ ɜ ɤɚɜɵɱɤɚх, ɫɨɞɟɪɠɚɳɭɸ ɬɟɤɭɳɟɟ 
ɢɦɹ, ɧɚɡɧɚɱɟɧɧɨɟ ɭɤɚɡɚɧɧɨɣ ɹɱɟɣɤɟ ɩɚɦɹɬɢ. ȿɫɥɢ ɢɦɹ ɭɤɚɡɚɧ-
ɧɨɣ ɹɱɟɣɤɟ ɧɟ ɧɚɡɧɚɱɟɧɨ, ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɭɫɬɚɹ ɫɬɪɨɤɚ (‘‘ ’’). 
Иɦɹ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɞɨ ɞɟɜɹɬɢ ɫɢɦɜɨɥɨɜ. ɉɟɪɜɵɣ ɫɢɦɜɨɥ — 
ɛɭɤɜɚ ɢɥɢ ɰɢɮɪɚ. Иɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɛɟɥɨɜ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 
ɉɪɢ ɭɤɚɡɚɧɢɢ ɢɦɟɧɢ, ɫɨɞɟɪɠɚɳɟɝɨ ɛɨɥɟɟ ɞɟɜɹɬɢ ɫɢɦɜɨɥɨɜ, 
ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫɦ. ɪɚɡɞɟɥ «ɋɨхɪɚɧɟɧɢɟ ɫɨɫɬɨɹɧɢɢ» 
ɧɚ ɫɬɪɚɧɢɰɟ 54. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ:

MEM:STAT:NAME 1, ‘P15V_TEST’

ȿɫɥɢ ɧɟ ɭɤɚɡɚɬɶ ɢɦɹ (ɭɱɬɢɬɟ, ɱɬɨ ɩɚɪɚɦɟɬɪ ɢɦɟɧɢ ɹɜɥɹɟɬɫɹ 
ɧɟɨɛɹɡɚɬɟɥɶɧɵɦ), ɢɦɹ ɞɚɧɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɧɟ ɛɭɞɟɬ ɧɚɡɧɚɱɟ-
ɧɨ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɬɟɪɟɬɶ ɢɦɹ (ɨɞɧɚɤɨ ɫɨхɪɚɧɟɧɧɨɟ ɫɨɫɬɨɹ-
ɧɢɟ ɩɪɢ ɷɬɨɦ ɧɟ ɭɞɚɥɹɟɬɫɹ).
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Ʌɩɧаɨдɶ ɥаɦɣɜɫɩвɥɣ
Ɉɛɡɨɪ ɮɭɧɤɰɢɣ ɤɚɥɢɛɪɨɜɤɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ 
ɜ ɪɚɡɞɟɥɟ «Ʉɚɥɢɛɪɨɜɤɚ» ɧɚ ɫɬɪɚɧɢɰɟ 64. ɉɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ 
ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ «ɉɪɢɦɟɪ ɤɚɥɢɛɪɨɜ-
ɤɢ» ɧɚ ɫɬɪɚɧɢɰɟ 106. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɰɟɞɭ-
ɪɟ ɤɚɥɢɛɪɨɜɤɢ ɫɦ. ɜ Ƚɥɚɜɟ 8, «ɋɟɪɜɢɫ ɢ ɬɟхɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ».

CALibration:COUNt?

Ɂɚɩɪɨɫ ɤɨɥɢɱɟɫɬɜɚ ɤɚɥɢɛɪɨɜɨɤ, ɜɵɩɨɥɧɟɧɧɵх ɞɥɹ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ. ɉɟɪɟɞ ɨɬɝɪɭɡɤɨɣ ɫ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɢɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ ɤɚɥɢɛɪɭɟɬɫɹ.

ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ, 
ɫɱɢɬɚɣɬɟ ɫɱɟɬɱɢɤ ɤɚɥɢɛɪɨɜɨɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɟɝɨ ɧɚɱɚɥɶɧɨ-
ɝɨ ɡɧɚɱɟɧɢɹ. ɉɨɫɤɨɥɶɤɭ ɡɧɚɱɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɞɥɹ ɤɚɠɞɨɣ ɬɨɱɤɢ ɤɚɥɢɛɪɨɜɤɢ, ɩɪɢ ɩɨɥɧɨɣ ɤɚɥɢɛɪɨɜɤɟ ɨɧɨ 
ɭɜɟɥɢɱɢɬɫɹ ɧɚ ɬɪɢ ɟɞɢɧɢɰɵ.

CALibration:CURRent[:DATA] <ɱɢɫɥɨвɨɟ ɡɧаɱɟɧɢɟ>
Иɫɩɨɥɶɡɨɜɚɬɶ ɷɬɭ ɤɨɦɚɧɞɭ ɦɨɠɧɨ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ 
ɡɚɳɢɬɵ ɤɚɥɢɛɪɨɜɤɢ ɢ ɩɪɢ ɫɨɫɬɨɹɧɢɢ ON ɞɥɹ ɜɵхɨɞɚ. Ɉɧɚ ɩɨ-
ɡɜɨɥɹɟɬ ɜɜɟɫɬɢ ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ, ɢɡɦɟɪɟɧɧɨɟ ɫ ɩɨɦɨ-
ɳɶɸ ɜɧɟɲɧɟɝɨ ɩɪɢɛɨɪɚ. ɋɧɚɱɚɥɚ ɞɥɹ ɜɜɨɞɢɦɨɝɨ ɡɧɚɱɟɧɢɹ 
ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɤɚɥɢɛɪɨɜɤɢ 
(CAL:CURR:LEV MIN), ɚ ɡɚɬɟɦ ɜɵɛɪɚɬɶ ɫɪɟɞɧɢɣ ɢ ɦɚɤɫɢ-
ɦɚɥɶɧɵɣ ɭɪɨɜɧɢ ɤɚɥɢɛɪɨɜɤɢ (CAL:CURR:LEV MID 
ɢ CAL:CURR:LEV MAX). ɇɟɨɛхɨɞɢɦɨ ɜɵɛɪɚɬɶ ɢ ɜɜɟɫɬɢ ɬɪɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵх ɡɧɚɱɟɧɢɹ. ɉɨɫɥɟ ɷɬɨɝɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 
ɪɚɫɫɱɢɬɚɟɬ ɧɨɜɵɟ ɤɨɧɫɬɚɧɬɵ ɤɚɥɢɛɪɨɜɤɢ. Ɂɚɬɟɦ ɷɬɢ ɤɨɧɫɬɚɧ-
ɬɵ ɛɭɞɭɬ ɫɨхɪɚɧɟɧɵ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ.

ɊРɃɇЕɒАɈɃЕ ɉɪи ɤаɥиɛɪɨвɤɟ иɫɬɨɱɧиɤа ɩиɬаɧия ɧɟ ɫɥɟɞɭɟɬ ɭɫɬаɧавɥиваɬɶ ɡɧаɱɟɧиɟ 
ON ɞɥя ɩаɪаɦɟɬɪа OVP вɨ иɡɛɟɠаɧиɟ ɫɪаɛаɬɵваɧия ɰɟɩи ɡаɳиɬɵ 
ɨɬ ɩɟɪɟɧаɩɪяɠɟɧия.
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CALibration:CURRent:LEVel 

{MINimum|MIDdle|MAXimum}

Иɫɩɨɥɶɡɨɜɚɬɶ ɷɬɭ ɤɨɦɚɧɞɭ ɦɨɠɧɨ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ 
ɡɚɳɢɬɵ ɤɚɥɢɛɪɨɜɤɢ ɢ ɩɪɢ ɫɨɫɬɨɹɧɢɢ ON ɞɥɹ ɜɵхɨɞɚ. Ɉɧɚ 
ɩɨɡɜɨɥɹɟɬ ɧɚɫɬɪɨɢɬɶ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚ ɬɨɱɤɭ ɤɚɥɢɛɪɨɜɤɢ, 
ɜɜɨɞɢɦɭɸ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CAL:CURR. Вɨ ɜɪɟɦɹ ɤɚɥɢ-
ɛɪɨɜɤɢ ɫɧɚɱɚɥɚ ɧɟɨɛхɨɞɢɦɨ ɜɜɟɫɬɢ ɬɪɢ ɬɨɱɤɢ ɢ ɬɨɱɤɭ ɧɢɠɧɟɣ 
ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ (MIN).

CALibration:SECure:CODE <ɧɨвыɣ ɤɨɞ 
в ɤавыɱɤах>
Вɜɟɞɢɬɟ ɧɨɜɵɣ ɤɨɞ ɡɚɳɢɬɵ. Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɤɨɞɚ ɡɚɳɢɬɵ ɫɥɟ-
ɞɭɟɬ ɫɧɚɱɚɥɚ ɨɬɤɥɸɱɢɬɶ ɡɚɳɢɬɭ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫ ɩɨɦɨ-
ɳɶɸ ɫɬɚɪɨɝɨ ɤɨɞɚ ɡɚɳɢɬɵ. Ɂɚɬɟɦ ɦɨɠɧɨ ɜɜɟɫɬɢ ɧɨɜɵɣ ɤɨɞ. 
Ʉɨɞ ɤɚɥɢɛɪɨɜɤɢ, ɩɟɪɟɞɚɜɚɟɦɵɣ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ, 
ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɞɨ 11 ɫɢɦɜɨɥɨɜ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫɦ. ɪɚɡɞɟɥ «Ʉɚɥɢɛɪɨɜɤɚ» ɧɚ ɫɬɪɚɧɢɰɟ 64.

CALibration:SECure:STATe {OFF|ON}, 

<ɤɨɞ в ɤавыɱɤах>
Вɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ ɤɚɥɢɛɪɨɜɤɢ ɢɫɬɨɱ-
ɧɢɤɚ ɩɢɬɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɞɚ ɡɚɳɢɬɵ.

CALibration:SECure:STATe?

Ɂɚɩɪɨɫ ɫɨɫɬɨɹɧɢɹ ɡɚɳɢɬɵ ɤɚɥɢɛɪɨɜɤɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 
Вɨɡɜɪɚɳɚɟɦɵɣ ɩɚɪɚɦɟɬɪ ɪɚɜɟɧ 0 (ВЫɄɅ) ɢɥɢ 1 (ВɄɅ).

CALibration:STRing <ɫɬɪɨɤа в ɤавыɱɤах>
Ɂɚɩɢɫɶ ɫɜɟɞɟɧɢɣ ɨ ɤɚɥɢɛɪɨɜɤɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. ɇɚɩɪɢ-
ɦɟɪ, ɦɨɠɧɨ ɫɨхɪɚɧɢɬɶ ɬɚɤɢɟ ɫɜɟɞɟɧɢɹ, ɤɚɤ ɞɚɬɭ ɩɨɫɥɟɞɧɟɣ 
ɤɚɥɢɛɪɨɜɤɢ, ɞɚɬɭ ɫɥɟɞɭɸɳɟɣ ɤɚɥɢɛɪɨɜɤɢ ɢɥɢ ɫɟɪɢɣɧɵɣ 
ɧɨɦɟɪ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. ɋɨɨɛɳɟɧɢɟ ɨ ɤɚɥɢɛɪɨɜɤɟ ɦɨɠɟɬ 
ɫɨɞɟɪɠɚɬɶ ɞɨ 40 ɫɢɦɜɨɥɨɜ. ɉɟɪɟɞ ɨɬɩɪɚɜɤɨɣ ɫɨɨɛɳɟɧɢɹ 
ɨ ɤɚɥɢɛɪɨɜɤɟ ɮɭɧɤɰɢɹ ɡɚɳɢɬɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɨɥɠɧɚ 
ɛɵɬɶ ɨɬɤɥɸɱɟɧɚ.

CALibration:STRing?

Ɂɚɩɪɨɫ ɫɨɨɛɳɟɧɢɹ ɤɚɥɢɛɪɨɜɤɢ ɫ ɜɨɡɜɪɚɬɨɦ ɫɬɪɨɤɢ ɜ ɤɚɜɵɱɤɚх.
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CALibration:VOLTage[:DATA] <ɱɢɫɥɨвɨɟ ɡɧаɱɟɧɢɟ>
Иɫɩɨɥɶɡɨɜɚɬɶ ɷɬɭ ɤɨɦɚɧɞɭ ɦɨɠɧɨ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ 
ɡɚɳɢɬɵ ɤɚɥɢɛɪɨɜɤɢ ɢ ɩɪɢ ɫɨɫɬɨɹɧɢɢ ON ɞɥɹ ɜɵхɨɞɚ. Ɉɧɚ ɩɨ-
ɡɜɨɥɹɟɬ ɜɜɟɫɬɢ ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɢɡɦɟɪɟɧɧɨɟ 
ɫ ɩɨɦɨɳɶɸ ɜɧɟɲɧɟɝɨ ɩɪɢɛɨɪɚ. ɋɧɚɱɚɥɚ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ 
ɞɥɹ ɜɜɨɞɢɦɨɝɨ ɡɧɚɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɤɚɥɢɛɪɨɜɤɢ 
(CAL:VOLT:LEV MIN). Ɂɚɬɟɦ ɞɥɹ ɜɜɨɞɢɦɨɝɨ ɡɧɚɱɟɧɢɹ ɫɥɟɞɭ-
ɟɬ ɜɵɛɪɚɬɶ ɫɪɟɞɧɢɣ ɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɧɢ ɤɚɥɢɛɪɨɜɤɢ 
(CAL:VOLT:LEV MID ɢ CAL:VOLT:LEV MAX). ɇɟɨɛхɨɞɢɦɨ 
ɜɵɛɪɚɬɶ ɢ ɜɜɟɫɬɢ ɬɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵх ɡɧɚɱɟɧɢɹ. ɉɨɫɥɟ 
ɷɬɨɝɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɪɚɫɫɱɢɬɚɟɬ ɧɨɜɵɟ ɤɨɧɫɬɚɧɬɵ ɤɚɥɢ-
ɛɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ. Ɂɚɬɟɦ ɷɬɢ ɤɨɧɫɬɚɧɬɵ ɛɭɞɭɬ ɫɨхɪɚɧɟɧɵ 
ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ.

CALibration:VOLTage:LEVel 

{MINimum|MIDdle|MAXimum}

Иɫɩɨɥɶɡɨɜɚɬɶ ɷɬɭ ɤɨɦɚɧɞɭ ɦɨɠɧɨ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ 
ɡɚɳɢɬɵ ɤɚɥɢɛɪɨɜɤɢ ɢ ɩɪɢ ɫɨɫɬɨɹɧɢɢ ON ɞɥɹ ɜɵхɨɞɚ. Ɉɧɚ 
ɩɨɡɜɨɥɹɟɬ ɧɚɫɬɪɨɢɬɶ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚ ɬɨɱɤɭ ɤɚɥɢɛɪɨɜɤɢ, 
ɜɜɨɞɢɦɭɸ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ CAL:VOLT. Вɨ ɜɪɟɦɹ ɤɚɥɢ-
ɛɪɨɜɤɢ ɫɧɚɱɚɥɚ ɧɟɨɛхɨɞɢɦɨ ɜɜɟɫɬɢ ɬɪɢ ɬɨɱɤɢ ɢ ɬɨɱɤɭ ɧɢɠɧɟɣ 
ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ (MIN).

CALibration:VOLTage:PROTection

Ʉɚɥɢɛɪɨɜɤɚ ɰɟɩɢ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ. Вɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ ɡɚɧɢɦɚɟɬ ɩɪɢɛɥ. 10 ɫɟɤɭɧɞ. ɉɟɪɟɞ 
ɤɚɥɢɛɪɨɜɤɨɣ ɰɟɩɢ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɫɥɟɞɭɟɬ ɨɬɤɥɸ-
ɱɢɬɶ ɮɭɧɤɰɢɸ ɡɚɳɢɬɵ ɤɚɥɢɛɪɨɜɤɢ ɢ ɜɤɥɸɱɢɬɶ ɜɵхɨɞ. Иɫɬɨɱ-
ɧɢɤ ɩɢɬɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɩɨɥɧɹɟɬ ɤɚɥɢɛɪɨɜɤɭ ɢ ɫɨхɪɚɧɹɟɬ 
ɧɨɜɭɸ ɤɨɧɫɬɚɧɬɭ ɞɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ 
ɩɚɦɹɬɢ. ɍɱɬɢɬɟ, ɱɬɨ ɩɟɪɟɞ ɜɜɨɞɨɦ ɞɚɧɧɨɣ ɤɨɦɚɧɞɵ ɜɵɩɨɥɧɹ-
ɟɬɫɹ ɤɚɥɢɛɪɨɜɤɚ ɧɚɩɪɹɠɟɧɢɹ.
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106 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɋɫɣɧɠɫ ɥаɦɣɜɫɩвɥɣ
1 Ɋɚɡɪɟɲɢɬɟ ɜɵхɨɞ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.

OUTP ON

2 Ɉɬɤɥɸɱɢɬɟ ɮɭɧɤɰɢɸ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ.
VOLT:PROT:STAT OFF

3 Ɉɬɤɥɸɱɢɬɟ ɮɭɧɤɰɢɸ ɡɚɳɢɬɵ ɤɚɥɢɛɪɨɜɤɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɨɞɚ ɡɚɳɢɬɵ.
CAL:SEC:STAT OFF, ‘<ɤɨɞ>’

4 Ⱦɥɹ ɤɚɥɢɛɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɤɥɸɱɢɬɟ ɤ ɜɵхɨɞɧɵɦ 
ɤɥɟɦɦɚɦ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɰɢɮɪɨɜɨɣ ɜɨɥɶɬɦɟɬɪ.

5 Ɂɚɞɚɣɬɟ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɧɢɠɧɸɸ ɬɨɱɤɭ ɤɚɥɢɛɪɨɜɤɢ 
(MIN).
CAL:VOLT:LEV MIN

6 Вɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ, ɨɬɨɛɪɚɠɚɟɦɨɟ ɧɚ ɰɢɮɪɨɜɨɦ ɜɨɥɶɬɦɟɬɪɟ.
CAL:VOLT:DATA 0.549

7 Ɂɚɞɚɣɬɟ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫɪɟɞɧɸɸ ɬɨɱɤɭ ɤɚɥɢɛɪɨɜɤɢ 
(MID).
CAL:VOLT:LEV MID

8 Вɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ, ɨɬɨɛɪɚɠɚɟɦɨɟ ɧɚ ɰɢɮɪɨɜɨɦ ɜɨɥɶɬɦɟɬɪɟ.
CAL:VOLT:DATA 11.058

9 Ɂɚɞɚɣɬɟ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜɟɪхɧɸɸ ɬɨɱɤɭ ɤɚɥɢɛɪɨɜɤɢ 
(MAБ).
CAL:VOLT:LEV MAX

10 Вɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ, ɨɬɨɛɪɚɠɚɟɦɨɟ ɧɚ ɰɢɮɪɨɜɨɦ ɜɨɥɶɬɦɟɬɪɟ.
CAL:VOLT:DATA 21.566

11 Ɂɚɞɚɣɬɟ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɬɨɱɤɭ ɤɚɥɢɛɪɨɜɤɢ ɡɚɳɢɬɵ 
ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ.
CAL:VOLT:PROT

12 Ⱦɥɹ ɤɚɥɢɛɪɨɜɤɢ ɬɨɤɚ ɩɨɞɫɨɟɞɢɧɢɬɟ ɤ ɜɵхɨɞɧɵɦ ɤɥɟɦɦɚɦ 
ɩɨɞхɨɞɹɳɢɣ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɪɟɡɢɫɬɨɪ (ɲɭɧɬ), ɚ ɤ ɧɟɦɭ 
ɩɨɞɫɨɟɞɢɧɢɬɟ ɰɢɮɪɨɜɨɣ ɜɨɥɶɬɦɟɬɪ.

13 Ⱦɥɹ ɤɚɥɢɛɪɨɜɤɢ ɬɨɤɚ ɜɵɩɨɥɧɢɬɟ ɲɚɝɢ ɫ 5 ɩɨ 9, ɡɚɦɟɧɹɹ 
CURR ɧɚ VOLT. ɇɚɩɪɢɦɟɪ, CAL:CURR:LEV MIN.
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Кɨɦаɧɞɵ ɤаɥиɛɪɨвɤи
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14 ɋɨхɪɚɧɢɬɟ ɫɜɟɞɟɧɢɹ ɨ ɤɚɥɢɛɪɨɜɤɟ, ɬɚɤɢɟ ɤɚɤ ɞɚɬɚ ɫɥɟɞɭɸ-
ɳɟɣ ɤɚɥɢɛɪɨɜɤɢ ɢɥɢ ɫɜɟɞɟɧɢɹ ɨ ɤɨɧɬɚɤɬɧɨɦ ɥɢɰɟ, ɞɥɹ ɩɪɨ-
ɫɦɨɬɪɚ ɜ ɛɭɞɭɳɟɦ. ɋɬɪɨɤɚ ɫɜɟɞɟɧɢɣ ɨ ɤɚɥɢɛɪɨɜɤɟ ɦɨɠɟɬ 
ɫɨɞɟɪɠɚɬɶ ɞɨ 40 ɫɢɦɜɨɥɨɜ.
CALibration:STRing ‘<ɫɬɪɨɤɚ ɜ ɤɚɜɵɱɤɚɯ>’

ɊРɃɇЕɒАɈɃЕ Ⱦɥя ɨɛɟɫɩɟɱɟɧия ɬɨɱɧɨɫɬи ɤаɥиɛɪɨвɤи ɫɥɟɞɭɟɬ ɞɨɠɞаɬɶɫя ɫɬаɛиɥиɡаɰии 
ɩɨɤаɡаɧиɣ ɰиɮɪɨвɨɝɨ вɨɥɶɬɦɟɬɪа.
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108 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ʌɩɧаɨдɶ ɨаɬɭɫɩɤɥɣ ɥɩɨɯɣɞɮɫацɣɣ ɣɨɭɠɫɯɠɤɬа
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɫɦ. ɜ Ƚɥɚɜɟ 2, «Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ 
ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ».

SYSTem:INTerface {GPIB|RS232}

Вɵɛɟɪɢɬɟ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɦɨɠɟɬ ɛɵɬɶ 
ɪɚɡɪɟɲɟɧ ɬɨɥɶɤɨ ɨɞɢɧ ɢɧɬɟɪɮɟɣɫ. ɉɪɢ ɨɬɝɪɭɡɤɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɜɵɛɢɪɚɟɬɫɹ ɢɧɬɟɪɮɟɣɫ GPIB.

SYSTem:LOCal

Ɂɚɩɭɫɤ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɥɨɤɚɥɶɧɵɣ ɪɟɠɢɦ ɩɪɢ ɪɚɛɨɬɟ 
ɫ ɢɧɬɟɪɮɟɣɫɨɦ RS-232. Вɫɟ ɤɥɚɜɢɲɢ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ 
ɩɨɥɧɨɫɬɶɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵ.

SYSTem:REMote

Ɂɚɩɭɫɤ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɭɞɚɥɟɧɧɵɣ ɪɟɠɢɦ ɩɪɢ ɪɚɛɨɬɟ ɫ ɢɧ-
ɬɟɪɮɟɣɫɨɦ RS-232. В ɭɞɚɥɟɧɧɨɦ ɪɟɠɢɦɟ ɜɫɟ ɤɥɚɜɢɲɢ ɧɚ ɩɟ-
ɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɤɥɚɜɢɲɢ Local, ɨɬɤɥɸɱɚɸɬɫɹ.

SYSTem:RWLock

Ɂɚɩɭɫɤ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɭɞɚɥɟɧɧɵɣ ɪɟɠɢɦ ɩɪɢ ɪɚɛɨɬɟ 
ɫ ɢɧɬɟɪɮɟɣɫɨɦ RS-232. ɗɬɚ ɤɨɦɚɧɞɚ ɚɧɚɥɨɝɢɱɧɚ ɤɨɦɚɧɞɟ 
SYST:REM, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɨɬɤɥɸɱɚɸɬɫɹ ɜɫɟ ɤɥɚɜɢ-
ɲɢ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɜɤɥɸɱɚɹ ɤɥɚɜɢɲɭ Local.

<Ctrl-C>

ɋɛɪɨɫ ɜɵɩɨɥɧɹɟɦɨɣ ɨɩɟɪɚɰɢɢ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ RS-232 
ɫ ɨɱɢɫɬɤɨɣ ɜɫɟх ɜɵхɨɞɧɵх ɞɚɧɧɵх, ɨɠɢɞɚɸɳɢх ɩɟɪɟɞɚɱɢ. 
ɗɬɨ ɞɟɣɫɬɜɢɟ ɚɧɚɥɨɝɢɱɧɨ ɞɟɣɫɬɜɢɸ ɨɱɢɫɬɤɢ ɭɫɬɪɨɣɫɬɜɚ 
ɫɨɝɥɚɫɧɨ IEEE-488 ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ GPIB.

ɊРɃɇЕɒАɈɃЕ ɂɫɤɥɸɱиɬɟɥɶɧɨ ваɠɧɨ ввɟɫɬи ɤɨɦаɧɞɭ SYST:REM ɞɥя ɩɟɪɟвɨɞа иɫɬɨɱɧиɤа 
ɩиɬаɧия в ɭɞаɥɟɧɧɵɣ ɪɟɠиɦ. Ɉɬɩɪавɤа и ɩɨɥɭɱɟɧиɟ ɞаɧɧɵх ɱɟɪɟɡ RS-232, 
ɟɫɥи ɧɟ ɧаɫɬɪɨиɬɶ ɩɪиɛɨɪ ɧа ɭɞаɥɟɧɧɵɣ ɪɟɠиɦ, ɦɨɠɟɬ ɩɪивɟɫɬи ɤ ɧɟɩɪɟɞ-
ɫɤаɡɭɟɦɵɦ ɪɟɡɭɥɶɬаɬаɦ.
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Рɠɞɣɬɭɫɶ ɬɩɬɭɩɺɨɣɤ SCPI

Ɋɟɝɢɫɬɪɵ ɫɨɫɬɨɹɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɫɟɦɢ ɩɪɢɛɨɪɚɦɢ SCPI 
ɨɞɢɧɚɤɨɜɨ. ɋɢɫɬɟɦɧɵɟ ɫɨɫɬɨɹɧɢɣ ɡɚɩɢɫɵɜɚɟɬ ɪɚɡɥɢɱɧɵɟ 
ɫɨɫɬɨɹɧɢɹ ɩɪɢɛɨɪɚ ɜ ɬɪɢ ɝɪɭɩɩɵ ɪɟɝɢɫɬɪɨɜ: ɪɟɝɢɫɬɪ ɛɚɣɬɚ 
ɫɨɫɬɨɹɧɢɣ (SЭКЭuЬ BвЭО), ɪɟɝɢɫɬɪ ɫɬɚɧɞɚɪɬɧɵх ɫɨɛɵɬɢɣ 
(SЭКЧНКЫН EЯОЧЭ) ɢ ɝɪɭɩɩɭ ɪɟɝɢɫɬɪɨɜ ɡɚɩɪɚɲɢɜɚɟɦɵх ɫɨɫɬɨɹ-
ɧɢɣ (QuОЬЭТШЧКЛХО SЭКЭuЬ). В ɪɟɝɢɫɬɪ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ ɡɚɩɢɫɵ-
ɜɚɟɬɫɹ ɜɵɫɨɤɨɭɪɨɜɧɟɜɚɹ ɫɜɨɞɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɡɚɩɢɫɹх 
ɜ ɞɪɭɝɢɟ ɝɪɭɩɩɵ ɪɟɝɢɫɬɪɨɜ.

Ɋɢɫɭɧɨɤ 3-1 ɧɚ ɫɬɪɚɧɢɰɟ 110 ɢɥɥɸɫɬɪɢɪɭɟɬ ɩɪɢɦɟɪɵ ɞɚɧɧɵх 
ɫɢɫɬɟɦɵ ɡɚɩɢɫɢ ɫɨɫɬɨɹɧɢɣ, ɢɫɩɨɥɶɡɭɟɦɵх ɜ ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ.

Ɍвɠдɠɨɣɺ ɩ ɫɠɞɣɬɭɫɠ ɬɩɜɶɭɣɤ
Ɋɟɝɢɫɬɪ ɫɨɛɵɬɢɣ — ɞɨɫɬɭɩɧɵɣ ɬɨɥɶɤɨ ɞɥɹ ɱɬɟɧɢɹ ɪɟɝɢɫɬɪ 
ɩɚɦɹɬɢ, ɜ ɤɨɬɨɪɨɦ ɫɨɞɟɪɠɚɬɫɹ ɞɚɧɧɵɟ ɨɛ ɨɩɪɟɞɟɥɟɧɧɵх ɫɨ-
ɫɬɨɹɧɢɹх ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. Ȼɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɫɨɛɵɬɢɣ ɡɚɳɟɥ-
ɤɢɜɚɸɬɫɹ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɛɢɬɚ ɫɨɛɵɬɢɹ ɩɨɫɥɟɞɭɸɳɢɟ ɢɡɦɟɧɟ-
ɧɢɹ ɟɝɨ ɫɨɫɬɨɹɧɢɹ ɢɝɧɨɪɢɪɭɸɬɫɹ. Ȼɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɫɨɛɵɬɢɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɛɪɚɫɵɜɚɸɬɫɹ ɩɪɢ ɡɚɩɪɨɫɟ ɷɬɨɝɨ ɪɟɝɢɫɬɪɚ 
(ɧɚɩɪɢɦɟɪ, *ESR? ɢɥɢ STAT:QUES:EVEN?) ɢɥɢ ɩɪɢ ɨɬɩɪɚɜɤɟ 
ɤɨɦɚɧɞɵ *CLS (ɫɛɪɨɫɢɬɶ ɫɨɫɬɨɹɧɢɟ). Ʉɨɦɚɧɞɚ (*RST) 
ɢɥɢ ɫɛɪɨɫ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɫɛɪɚɫɵɜɚɟɬ ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɟ ɫɨɛɵ-
ɬɢɣ. Ɂɚɩɪɨɫ ɪɟɝɢɫɬɪɚ ɫɨɛɵɬɢɣ ɜɨɡɜɪɚɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟ-
ɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɞɜɨɢɱɧɨ-ɜɡɜɟɲɟɧɧɨɣ ɫɭɦɦɟ ɜɫɟх ɭɫɬɚ-
ɧɨɜɥɟɧɧɵх ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ.

Ɍвɠдɠɨɣɺ ɩ ɫɠɞɣɬɭɫɠ ɫаɢɫɠɳɠɨɣɤ
Ɋɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬ, ɤɚɤɢɟ ɛɢɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɦ ɪɟɝɢɫɬɪɟ ɫɨɛɵɬɢɣ ɥɨɝɢɱɟɫɤɢ ɫɤɥɚɞɵɜɚɸɬɫɹ ɨɩɟɪɚɰɢɟɣ 
ИɅИ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɞɧɨɝɨ ɫɜɨɞɧɨɝɨ ɛɢɬɚ. Ɋɟɝɢɫɬɪɵ ɪɚɡ-
ɪɟɲɟɧɢɣ ɞɨɩɭɫɤɚɸɬ ɤɚɤ ɱɬɟɧɢɟ, ɬɚɤ ɢ ɡɚɩɢɫɶ. ɉɪɢ ɡɚɩɪɨɫɟ ɪɟ-
ɝɢɫɬɪɚ ɪɚɡɪɟɲɟɧɢɣ ɨɧ ɫɛɪɚɫɵɜɚɟɬɫɹ. Ʉɨɦɚɧɞɚ *CLS (ɫɛɪɨɫɢɬɶ 
ɫɨɫɬɨɹɧɢɟ) ɧɟ ɫɛɪɚɫɵɜɚɟɬ ɪɟɝɢɫɬɪɵ ɪɚɡɪɟɲɟɧɢɣ, ɧɨ ɫɛɪɚɫɵ-
ɜɚɟɬ ɛɢɬɵ ɜ ɪɟɝɢɫɬɪɚх ɫɨɛɵɬɢɣ. Ⱦɥɹ ɪɚɡɪɟɲɟɧɢɹ ɛɢɬɨɜ 
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ɜ ɪɟɝɢɫɬɪɟ ɪɚɡɪɟɲɟɧɢɣ ɧɟɨɛхɨɞɢɦɨ ɡɚɩɢɫɚɬɶ ɜ ɧɟɝɨ ɞɟɫɹɬɢɱ-
ɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɞɜɨɢɱɧɨ-ɜɡɜɟɲɟɧɧɨɣ ɫɭɦɦɟ 
ɛɢɬɨɜ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɟɬɫɹ ɪɚɡɪɟɲɢɬɶ ɜ ɪɟɝɢɫɬɪɟ.

Рɣɬɮɨɩɥ 3-1 Сиɫɬɟɦа ɫɨɫɬɨяɧиɣ SCPI

Ⱦɜɨɢɱɧɵɣ ɜɟɫ

20 = 1
21 = 2
22 = 4
23 = 8
24 = 16
25 = 32
26 = 64
27 = 128
28 = 256
29 = 512
210 = 1024
211 = 2048
212 = 4096
213 = 8192
214 = 16384
215 = 32768

+

QUESЭТШЧКЛХО SЭКЭuЬ
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Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 111

Рɠɞɣɬɭɫ ɢаɪɫаɳɣваɠɧɶɰ ɬɩɬɭɩɺɨɣɤ
Ɋɟɝɢɫɬɪ ɡɚɩɪɚɲɢɜɚɟɦɵх ɫɨɫɬɨɹɧɢɣ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɨ ɪɟ-
ɝɭɥɢɪɨɜɤɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ. Ȼɢɬ 0 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɤɨɝɞɚ 
ɧɚɩɪɹɠɟɧɢɟ ɫɬɚɧɨɜɢɬɫɹ ɧɟɪɟɝɭɥɢɪɭɟɦɵɦ, ɚ ɛɢɬ 1, ɤɨɝɞɚ ɧɟɪɟ-
ɝɭɥɢɪɭɟɦɵɦ ɫɬɚɧɨɜɢɬɫɹ ɬɨɤ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚ-
ɧɢɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɩɟɪɟхɨɞɢɬ ɜ ɪɟɠɢɦ ɩɨɫɬɨɹɧɫɬɜɚ ɬɨɤɚ 
ɩɪɢ ɟɝɨ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ (ɪɟɠɢɦɟ 
ɩɨɫɬɨɹɧɫɬɜɚ ɧɚɩɪɹɠɟɧɢɹ), ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɛɢɬ 0 ɞɥɹ ɢɧɞɢɤɚ-
ɰɢɢ ɬɨɝɨ, ɱɬɨ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵхɨɞɟ ɧɟ ɪɟɝɭɥɢɪɭɟɬɫɹ.

Ɋɟɝɢɫɬɪ ɡɚɩɪɚɲɢɜɚɟɦɵх ɫɨɫɬɨɹɧɢɣ ɬɚɤɠɟ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ 
ɨɛ ɭɫɥɨɜɢɹх ɩɟɪɟɝɪɟɜɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ ɫɪɚɛɚɬɵɜɚɧɢɢ 
ɰɟɩɢ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ. Ȼɢɬ 4 ɫɥɭɠɢɬ ɢɧɞɢɤɚɬɨɪɨɦ 
ɫɨɫɬɨɹɧɢɹ ɩɟɪɟɝɪɟɜɚ ɜɟɧɬɢɥɹɬɨɪɚ, ɚ ɛɢɬ 9 — ɢɧɞɢɤɚɬɨɪɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɰɟɩɢ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ ɱɬɟɧɢɹ 
ɪɟɝɢɫɬɪɚ ɜɜɟɞɢɬɟ ɤɨɦɚɧɞɭ STATus:QUEStionable?.

Ɋɟɝɢɫɬɪ ɫɨɛɵɬɢɣ ɡɚɩɪɚɲɢɜɚɟɦɵх ɫɨɫɬɨɹɧɢɣ ɫɛɪɚɫɵɜɚɟɬɫɹ 
ɜ ɫɥɟɞɭɸɳɢх ɫɥɭɱɚɹх:
• ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *CLS;

ɍаɜɦɣца 3-5 Ɉɩɪɟɞɟɥɟɧия ɛиɬɨв — ɪɟɝиɫɬɪ ɡаɩɪаɲиваɟɦɵх ɫɨɫɬɨяɧиɣ

ȼɣɭ ȿɠɬɺɭɣɲɨɩɠ 

ɢɨаɲɠɨɣɠ
ɉɪɫɠдɠɦɠɨɣɠ

0 ɇаɩɪяɠɟɧиɟ 1 ɂɫɬɨɱɧиɤ ɩиɬаɧия ɧахɨɞиɬɫя/ɧахɨɞиɥɫя в ɪɟɠиɦɟ ɩɨɫɬɨяɧɫɬва ɬɨɤа.

1 Ɍɨɤ 2 ɂɫɬɨɱɧиɤ ɩиɬаɧия ɧахɨɞиɬɫя/ɧахɨɞиɥɫя в ɪɟɠиɦɟ ɩɨɫɬɨяɧɫɬва ɧаɩɪяɠɟɧия.

Ɉɬ 2 ɞɨ 3 ɇɟ иɫɩɨɥɶɡɭɟɬɫя 0 Вɫɟɝɞа в ɫɨɫɬɨяɧии «0».

4 ɉɟɪɟɝɪɟв 16 Сɛɨɣ ɪаɛɨɬɵ вɟɧɬиɥяɬɨɪа.

Ɉɬ 5 ɞɨ 8 ɇɟ иɫɩɨɥɶɡɭɟɬɫя 0 Вɫɟɝɞа в ɫɨɫɬɨяɧии «0».

9 ɉɟɪɟɧаɩɪяɠɟɧиɟ 512 Сɪаɛɨɬаɥа ɰɟɩɶ ɡаɳиɬɵ ɨɬ ɩɟɪɟɧаɩɪяɠɟɧия.

Ɉɬ 10 ɞɨ 15 ɇɟ иɫɩɨɥɶɡɭɟɬɫя 0 Вɫɟɝɞа в ɫɨɫɬɨяɧии «0».
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• ɩɪɢ ɡɚɩɪɨɫɟ ɪɟɝɢɫɬɪɚ ɫɨɛɵɬɢɣ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 
STAT:QUES? (ɪɟɝɢɫɬɪ ɫɨɛɵɬɢɹ ɡɚɩɪɚɲɢɜɚɟɦɨɝɨ ɫɨɫɬɨɹɧɢɹ).
ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɩɪɢ ɡɚɩɪɨɫɟ ɫɨɫɬɨɹɧɢɹ ɪɟɝɢɫɬɪɚ 
QuОЬЭТШЧКЛХО EЯОЧЭ ɜɨɡɜɪɚɳɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 16, ɷɬɨ ɨɡɧɚɱɚ-
ɟɬ, ɱɬɨ ɦɨɠɧɨ ɡɚɩɪɚɲɢɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɧɨɟ ɫɨɫɬɨɹɧɢɟ.

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ STAT:QUES:ENAB 0 ɫɛɪɚɫɵɜɚɟɬɫɹ 
ɪɟɝɢɫɬɪ QuОЬЭТШЧКЛХО SЭКЭuЬ EЧКЛХО (ɪɚɡɪɟɲɟɧɢɟ ɡɚɩɪɨɫɚ 
ɫɨɫɬɨɹɧɢɹ).

Рɠɞɣɬɭɫ ɬɭаɨдаɫɭɨɶɰ ɬɩɜɶɭɣɤ
В ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵх ɫɨɛɵɬɢɣ хɪɚɧɹɬɫɹ ɞɚɧɧɵɟ ɨ ɫɥɟɞɭɸ-
ɳɢх ɫɨɛɵɬɢɹх, ɫɜɹɡɚɧɧɵх ɫ ɩɪɢɛɨɪɨɦ: ɨɛɧɚɪɭɠɟɧɢɟ ɜɤɥɸɱɟ-
ɧɢɹ ɩɢɬɚɧɢɹ, ɨɲɢɛɤɢ ɫɢɧɬɚɤɫɢɫɚ ɤɨɦɚɧɞ, ɨɲɢɛɤɢ ɜɵɩɨɥɧɟɧɢɹ 
ɤɨɦɚɧɞ, ɨɲɢɛɤɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɤɚɥɢɛɪɨɜɤɢ, ɨɲɢɛɤɢ ɡɚ-
ɩɪɨɫɨɜ ɢ ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞɵ *OPC. ȿɫɥɢ ɪɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧ, 
ɷɬɢ ɫɨɫɬɨɹɧɢɹ (ɜɫɟ ɢɥɢ ɱɚɫɬɶ) ɫɨɨɛɳɚɸɬɫɹ ɫɜɨɞɧɵɦ ɛɢɬɨɦ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɫɨɛɵɬɢɹ (ESB, ɛɢɬ 5) ɜ ɪɟɝɢɫɬɪɟ ɛɚɣɬɚ ɫɨɫɬɨɹ-
ɧɢɣ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɦɚɫɤɢ ɪɚɡɪɟɲɟɧɧɵх ɪɟɝɢɫɬɪɨɜ ɬɪɟɛɭɟɬɫɹ 
ɡɚɩɢɫɚɬɶ ɜ ɪɟɝɢɫɬɪ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ 
*ESE (ɪɚɡɪɟɲɢɬɶ ɫɨɫɬɨɹɧɢɟ ɫɨɛɵɬɢɣ).

ɊРɃɇЕɒАɈɃЕ Сɨɫɬɨяɧиɟ ɨɲиɛɤи (ɪɟɝиɫɬɪ ɫɬаɧɞаɪɬɧɵх ɫɨɛɵɬиɣ, ɛиɬ 2, 3, 4 иɥи 5) вɫɟɝɞа 
ɡаɩиɫɵваɟɬ ɨɞɧɭ иɥи ɧɟɫɤɨɥɶɤɨ ɨɲиɛɨɤ в ɨɱɟɪɟɞɶ ɨɲиɛɨɤ иɫɬɨɱɧиɤа ɩиɬа-
ɧия. Ⱦɥя ɩɪɨɫɦɨɬɪа ɨɱɟɪɟɞи ɨɲиɛɨɤ иɫɩɨɥɶɡɭɣɬɟ ɤɨɦаɧɞɭ SYST:ERR?.

ɍаɜɦɣца 3-6 Ɉɩɪɟɞɟɥɟɧия ɛиɬɨв — ɪɟɝиɫɬɪ ɫɬаɧɞаɪɬɧɵх ɫɨɛɵɬиɣ

ȼɣɭ ȿɠɬɺɭɣɲɨɩɠ 

ɢɨаɲɠɨɣɠ
ɉɪɫɠдɠɦɠɨɣɠ

0 OPC 1 Ɉɩɟɪаɰия ɡавɟɪɲɟɧа. Вɵɩɨɥɧɟɧɵ вɫɟ ɤɨɦаɧɞɵ, ɩɪɟɞɲɟɫɬвɭɸɳиɟ ɤɨɦаɧɞɟ 
*OPC, и ɷɬа ɤɨɦаɧɞа.

1 ɇɟ иɫɩɨɥɶɡɭɟɬɫя 0 Вɫɟɝɞа в ɫɨɫɬɨяɧии «0».
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Ɋɟɝɢɫɬɪ ɫɬɚɧɞɚɪɬɧɵх ɫɨɛɵɬɢɣ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢх 
ɫɥɭɱɚɹх:
• ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *CLS;
• ɩɪɢ ɡɚɩɪɨɫɟ ɪɟɝɢɫɬɪɚ ɫɨɛɵɬɢɣ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *ESR? 

(ɪɟɝɢɫɬɪ ɫɨɫɬɨɹɧɢɹ ɫɨɛɵɬɢɣ).
ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɩɪɢ ɡɚɩɪɨɫɟ ɫɨɫɬɨɹɧɢɹ ɪɟɝɢɫɬɪɚ ɫɬɚɧɞɚɪɬ-
ɧɵх ɫɨɛɵɬɢɣ ɜɨɡɜɪɚɳɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 28 (4 + 8 + 16), ɷɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɜɨɡɧɢɤɥɢ ɭɫɥɨɜɢɹ QВE, DDE 
ɢ EБE.

Ɋɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵх ɫɨɛɵɬɢɣ ɫɛɪɚɫɵɜɚɟɬɫɹ 
ɜ ɫɥɟɞɭɸɳɢх ɫɥɭɱɚɹх:
• ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *ESE 0;
• ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɟɫɥɢ ɞɨ ɷɬɨɝɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 

ɛɵɥ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *PSC 1.

Ɋɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧɢɹ ɧɟ ɛɭɞɟɬ ɨɱɢɳɟɧ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚ-
ɧɢɹ, ɟɫɥɢ ɞɨ ɷɬɨɝɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɛɵɥ ɧɚɫɬɪɨɟɧ ɫ ɩɨɦɨ-
ɳɶɸ ɤɨɦɚɧɞɵ *PSC 0.

2 QYE 4 Ɉɲиɛɤа ɡаɩɪɨɫа ɂɫɬɨɱɧиɤ ɩиɬаɧия ɩɵɬаɥɫя вɵɩɨɥɧиɬɶ ɱɬɟɧиɟ вɵхɨɞɧɨɝɨ 
ɛɭɮɟɪа, ɧɨ ɨɧ ɛɵɥ ɩɭɫɬ. ɂɥи ɞɨ ɱɬɟɧия ɩɪɟɞɵɞɭɳɟɝɨ ɡаɩɪɨɫа ɛɵɥа ɩɨɥɭɱɟ-
ɧа ɧɨвая ɤɨɦаɧɞɧая ɫɬɪɨɤа. ɂɥи ɩɪɨиɡɨɲɥɨ ɩɟɪɟɩɨɥɧɟɧиɟ вхɨɞɧɨɝɨ и вɵ-
хɨɞɧɨɝɨ ɛɭɮɟɪа.

3 DDE 8 Ɉɲиɛɤа ɭɫɬɪɨɣɫɬва. Ɉɲиɛɤа ɫаɦɨɬɟɫɬиɪɨваɧия иɥи ɤаɥиɛɪɨвɤи 
(ɫɦ. ɧɨɦɟɪа ɨɲиɛɨɤ ɫ 601 ɩɨ 755 в Ƚɥавɟ 4, «Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах»).

4 EXE 16 Ɉɲиɛɤа вɵɩɨɥɧɟɧия Ɉɲиɛɤа вɵɩɨɥɧɟɧия (ɫɦ. ɧɨɦɟɪа ɨɲиɛɨɤ 
ɫ -211 ɩɨ -223 в Chapter 4, “Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах”).

5 CME 32 Ɉɲиɛɤа ɤɨɦаɧɞɵ Ɉɲиɛɤа ɫиɧɬаɤɫиɫа ɤɨɦаɧɞɵ (ɫɦ. ɧɨɦɟɪа ɨɲиɛɨɤ 
ɫ -104 ɩɨ -178 в Chapter 4, “Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах”).

6 ɇɟ иɫɩɨɥɶɡɭɟɬɫя 0 Вɫɟɝɞа в ɫɨɫɬɨяɧии «0».

7 PON 128 ɉиɬаɧиɟ вɤɥɸɱɟɧɨ С ɦɨɦɟɧɬа ɩɨɫɥɟɞɧɟɝɨ ɩɪɨɫɦɨɬɪа и ɨɱиɫɬɤи ɪɟɝиɫɬɪа 
ɫɨɛɵɬиɣ ɩиɬаɧиɟ ɛɵɥɨ вɵɤɥɸɱɟɧɨ и вɤɥɸɱɟɧɨ.

ɍаɜɦɣца 3-6 Ɉɩɪɟɞɟɥɟɧия ɛиɬɨв — ɪɟɝиɫɬɪ ɫɬаɧɞаɪɬɧɵх ɫɨɛɵɬиɣ (ɩɪɨɞɨɥɠɟɧиɟ)

ȼɣɭ ȿɠɬɺɭɣɲɨɩɠ 

ɢɨаɲɠɨɣɠ
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114 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Рɠɞɣɬɭɫ ɜаɤɭа ɬɩɬɭɩɺɨɣɤ
В ɫɜɨɞɧɨɦ ɪɟɝɢɫɬɪɟ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ ɫɨɞɟɪɠɚɬɫɹ ɞɚɧɧɵɟ 
ɨ ɫɨɫɬɨɹɧɢɹх ɜ ɞɪɭɝɢх ɪɟɝɢɫɬɪɚх ɫɨɫɬɨɹɧɢɣ. ȿɫɥɢ ɡɚɩɪɚɲɢɜɚ-
ɟɦɵɟ ɞɚɧɧɵɟ ɧɚхɨɞɹɬɫɹ ɜ ɜɵхɨɞɧɨɦ ɛɭɮɟɪɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ, ɨɛ ɷɬɨɦ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɢɬɚ 4 
(ɫɨɨɛɳɟɧɢɟ ɞɨɫɬɭɩɧɨ) ɜ ɪɟɝɢɫɬɪɟ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ. Ȼɢɬɵ 
ɜ ɫɜɨɞɧɨɦ ɪɟɝɢɫɬɪɟ ɧɟ ɡɚɳɟɥɤɢɜɚɸɬɫɹ.

ɉɪɢ ɨɱɢɫɬɤɟ ɪɟɝɢɫɬɪɚ ɫɨɛɵɬɢɣ ɨɱɢɳɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɛɢɬɵ ɜ ɫɜɨɞɧɨɦ ɪɟɝɢɫɬɪɟ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɱɬɟ-
ɧɢɹ ɜɫɟх ɫɨɨɛɳɟɧɢɣ ɜ ɜɵхɨɞɧɨɦ ɛɭɮɟɪɟ, ɜɤɥɸɱɚɹ ɜɫɟ ɨɠɢɞɚ-
ɸɳɢɟ ɡɚɩɪɨɫɵ, ɛɢɬ ɞɨɫɬɭɩɧɨɫɬɢ ɫɨɨɛɳɟɧɢɣ ɛɭɞɟɬ ɨɱɢɳɟɧ.

Ⱦɥɹ ɱɬɟɧɢɹ ɪɟɝɢɫɬɪɚ ɜɜɟɞɢɬɟ ɤɨɦɚɧɞɭ 
STATus:QUEStionable?.

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *CLS ɫɜɨɞɧɵɣ ɪɟɝɢɫɬɪ ɛɚɣɬɚ 
ɫɨɫɬɨɹɧɢɣ ɫɛɪɚɫɵɜɚɟɬɫɹ.

ɉɪɢ ɡɚɩɪɨɫɟ ɪɟɝɢɫɬɪɚ ɫɬɚɧɞɚɪɬɧɵх ɫɨɛɵɬɢɣ (ɤɨɦɚɧɞɚ *ESR?) 
ɫɛɪɚɫɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɛɢɬ 5 ɜ ɫɜɨɞɧɨɦ ɪɟɝɢɫɬɪɟ ɛɚɣɬɚ 
ɫɨɫɬɨɹɧɢɣ.

ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɩɪɢ ɡɚɩɪɨɫɟ ɪɟɝɢɫɬɪɚ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ ɜɨɡ-
ɜɪɚɳɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 24 (8 + 16), ɷɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, 
ɱɬɨ ɩɪɨɢɡɨɲɥɢ ɫɨɛɵɬɢɹ QUES ɢ MAV.

ɍаɜɦɣца 3-7 Ɉɩɪɟɞɟɥɟɧия ɛиɬɨв — ɫвɨɞɧɵɣ ɪɟɝиɫɬɪ ɛаɣɬа ɫɨɫɬɨяɧиɣ
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Ɉɬ 0 ɞɨ 2 ɇɟ иɫɩɨɥɶɡɭɟɬɫя 0 Вɫɟɝɞа в ɫɨɫɬɨяɧии «0».

3 QUES 8 В ɪɟɝиɫɬɪɟ ɡаɩɪаɲиваɟɦɵх ɫɨɫɬɨяɧиɣ ɭɫɬаɧавɥиваɟɬɫя ɨɞиɧ иɥи ɧɟ-
ɫɤɨɥɶɤɨ ɛиɬɨв (ɛиɬɵ ɞɨɥɠɧɵ ɛɵɬɶ «ɪаɡɪɟɲɟɧɵ» в ɪɟɝиɫɬɪɟ ɪаɡɪɟɲɟɧиɣ).

4 MAV 16 ȿɫɬɶ ɞаɧɧɵɟ в вɵхɨɞɧɨɦ ɛɭɮɟɪɟ иɫɬɨɱɧиɤа ɩиɬаɧия.

5 ESB 32 В ɪɟɝиɫɬɪɟ ɫɬаɧɞаɪɬɧɵх ɫɨɛɵɬиɣ ɭɫɬаɧɨвɥɟɧɵ ɨɞиɧ иɥи ɧɟɫɤɨɥɶɤɨ ɛиɬɨв 
(ɛиɬɵ ɞɨɥɠɧɵ ɛɵɬɶ «ɪаɡɪɟɲɟɧɵ» в ɪɟɝиɫɬɪɟ ɪаɡɪɟɲɟɧиɣ).

6 RQS 64 ɂɫɬɨɱɧиɤ ɩиɬаɧия ɡаɩɪаɲиваɟɬ ɫɟɪвиɫ (ɩɨɫɥɟɞɨваɬɟɥɶɧɵɣ ɨɩɪɨɫ).

7 ɇɟ иɫɩɨɥɶɡɭɟɬɫя 0 Вɫɟɝɞа в ɫɨɫɬɨяɧии «0».
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Ɋɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧɢɹ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ (ɡɚɩɪɨɫ ɨɛɫɥɭɠɢɜɚɧɢɹ) 
ɨɱɢɳɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢх ɫɥɭɱɚɹх:
• ɩɪɢ ɜɜɨɞɟ ɤɨɦɚɧɞɵ *SRE 0;
• ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɟɫɥɢ ɞɨ ɷɬɨɝɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 

ɛɵɥ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *PSC 1.

Ɋɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧɢɹ ɧɟ ɛɭɞɟɬ ɨɱɢɳɟɧ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚ-
ɧɢɹ, ɟɫɥɢ ɞɨ ɷɬɨɝɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɛɵɥ ɧɚɫɬɪɨɟɧ ɫ ɩɨɦɨ-
ɳɶɸ ɤɨɦɚɧɞɵ *PSC 0.

Ƀɬɪɩɦɷɢɩваɨɣɠ ɢаɪɫɩɬа ɩɜɬɦɮɡɣваɨɣɺ (SRQ) ɣ ɪɩɬɦɠдɩва-
ɭɠɦɷɨɩɞɩ ɩɪɫɩɬа

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɧɟɨɛхɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ 
ɤɨɧɬɪɨɥɥɟɪ ɲɢɧɵ ɞɥɹ ɨɬɤɥɢɤɚ ɧɚ ɩɪɟɪɵɜɚɧɢɟ ɩɨ ɡɚɩɪɨɫɭ ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ IEEE-488 SRQ. ɑɬɨɛɵ ɜɵɛɪɚɬɶ, ɤɚɤɢɟ ɫɜɨɞɧɵɟ 
ɛɢɬɵ ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɧɢɡɤɨɭɪɨɜɧɟɜɵɦ ɫɢɝɧɚɥɨɦ ɡɚɩɪɨɫɚ 
ɨɛɫɥɭɠɢɜɚɧɢɹ IEEE-488, ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɦɚɧɞɭ ɪɟɝɢɫɬɪɚ ɪɚɡ-
ɪɟɲɟɧɢɣ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ (*SRE). Ʉɨɝɞɚ ɜ ɛɚɣɬɟ ɫɨɫɬɨɹɧɢɣ 
ɭɫɬɚɧɨɜɥɟɧ ɛɢɬ 6 (ɡɚɩɪɨɫ ɨɛɫɥɭɠɢɜɚɧɢɹ), ɧɚ ɤɨɧɬɪɨɥɥɟɪ 
ɲɢɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɩɪɚɜɥɹɟɬɫɹ ɫɨɨɛɳɟɧɢɟ ɩɪɟɪɵɜɚɧɢɹ 
ɩɨ ɡɚɩɪɨɫɭ ɨɛɫɥɭɠɢɜɚɧɢɹ IEEE-488. Ɂɚɬɟɦ ɤɨɧɬɪɨɥɥɟɪ ɲɢɧɵ 
ɦɨɠɟɬ ɨɩɪɨɫɢɬɶ ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɲɢɧɟ ɩɪɢɛɨɪɵ, ɱɬɨɛɵ ɨɩɪɟ-
ɞɟɥɢɬɶ, ɞɥɹ ɤɚɤɨɝɨ ɢɡ ɧɢх ɛɵɥ ɫɨɡɞɚɧ ɡɚɩɪɨɫ ɨɛɫɥɭɠɢɜɚɧɢɹ 
(ɩɪɢɛɨɪ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɛɢɬɨɦ 6 ɜ ɛɚɣɬɟ ɫɨɫɬɨɹɧɢɣ).

Ɉɱɢɫɬɢɬɶ ɛɢɬ ɡɚɩɪɨɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɦɨɠɧɨ ɬɨɥɶɤɨ ɩɭɬɟɦ 
ɩɪɨɫɦɨɬɪɚ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ ɫ ɩɨɦɨɳɶɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 
ɨɩɪɨɫɚ IEEE-488 ɢɥɢ ɩɪɨɫɦɨɬɪɚ ɪɟɝɢɫɬɪɚ ɫɨɛɵɬɢɣ, ɫɜɨɞɧɵɣ 
ɛɢɬ ɤɨɬɨɪɨɝɨ ɜɵɡɜɚɥ ɡɚɩɪɨɫ ɨɛɫɥɭɠɢɜɚɧɢɹ.

Ⱦɥɹ ɱɬɟɧɢɹ ɫɜɨɞɧɨɝɨ ɪɟɝɢɫɬɪɚ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ ɫɥɟɞɭɟɬ ɨɬɩɪɚ-
ɜɢɬɶ ɫɨɨɛɳɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɨɩɪɨɫɚ IEEE-488. Ɂɚɩɪɨɫ 
ɫɜɨɞɧɨɝɨ ɪɟɝɢɫɬɪɚ ɜɨɡɜɪɚɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɟɟ ɞɜɨɢɱɧɨ-ɜɡɜɟɲɟɧɧɨɣ ɫɭɦɦɟ ɜɫɟх ɭɫɬɚɧɨɜɥɟɧ-
ɧɵх ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ. ɉɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɨɩɪɨɫɟ ɛɢɬ 
ɡɚɩɪɨɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜ ɫɜɨɞɧɨɦ ɪɟɝɢɫɬɪɟ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ 
ɛɭɞɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɛɪɨɲɟɧ. Ɉɫɬɚɥɶɧɵɟ ɛɢɬɵ ɧɟ ɡɚɬɪɚɝɢ-
ɜɚɸɬɫɹ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɨɩɪɨɫ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɛɦɟɧ ɞɚɧɧɵ-
ɦɢ ɫ ɩɪɢɛɨɪɨɦ.
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116 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ƀɬɪɩɦɷɢɩваɨɣɠ *STB? дɦɺ ɲɭɠɨɣɺ ɜаɤɭа ɬɩɬɭɩɺɨɣɤ
Ʉɨɦɚɧɞɚ *STB? (ɡɚɩɪɨɫ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ) ɚɧɚɥɨɝɢɱɧɚ ɜɵɩɨɥ-
ɧɟɧɢɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɨɩɪɨɫɚ, ɨɞɧɚɤɨ ɨɧɚ ɨɛɪɚɛɚɬɵɜɚɟɬ-
ɫɹ ɩɨɞɨɛɧɨ ɨɫɬɚɥɶɧɵɦ ɤɨɦɚɧɞɚɦ ɩɪɢɛɨɪɚ. Ʉɨɦɚɧɞɚ *STB? 
ɜɨɡɜɪɚɳɚɟɬ ɬɟ ɠɟ ɪɟɡɭɥɶɬɚɬɵ, ɱɬɨ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɨɩɪɨɫ, 
ɨɞɧɚɤɨ ɛɢɬ ɡɚɩɪɨɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɛɢɬ 6) ɧɟ ɫɛɪɚɫɵɜɚɟɬɫɹ.

Ʉɨɦɚɧɞɚ *STB? ɧɟ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢɧɬɟɪ-
ɮɟɣɫɚ ɲɢɧɵ IEEE-488 ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɚ 
ɬɨɥɶɤɨ ɩɨ ɡɚɜɟɪɲɟɧɢɸ ɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɵɞɭɳɢх ɤɨɦɚɧɞ. 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɨɩɪɨɫ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *STB? ɧɟɜɨɡ-
ɦɨɠɟɧ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ *STB? ɫɜɨɞɧɵɣ ɪɟɝɢɫɬɪ 
ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ ɧɟ ɫɛɪɚɫɵɜɚɟɬɫɹ.

Ƀɬɪɩɦɷɢɩваɨɣɠ ɜɣɭа дɩɬɭɮɪɨɩɞɩ ɬɩɩɜɴɠɨɣɺ (MAV)

Ȼɢɬ «ɞɨɫɬɭɩɧɨ ɫɨɨɛɳɟɧɢɟ» (ɛɢɬ 4) ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ, ɟɫɬɶ ɥɢ  ɞɚɧɧɵɟ, ɞɨɫɬɭɩɧɵɟ 
ɞɥɹ ɱɬɟɧɢɹ ɤɨɧɬɪɨɥɥɟɪɨɦ ɲɢɧɵ. Ȼɢɬ 4 ɩɟɪɢɨɞɢɱɟɫɤɢ ɫɛɪɚɫɵ-
ɜɚɟɬɫɹ ɩɪɢɛɨɪɨɦ ɬɨɥɶɤɨ ɩɨɫɥɟ ɱɬɟɧɢɹ ɜɫɟх ɫɨɨɛɳɟɧɢɣ ɜ ɜɵ-
хɨɞɧɨɦ ɛɭɮɟɪɟ.

ɊРɃɇЕɒАɈɃЕ Сɬаɧɞаɪɬ IEEE-488 ɧɟ ɝаɪаɧɬиɪɭɟɬ ɫиɧхɪɨɧиɡаɰиɸ ɦɟɠɞɭ ɩɪɨɝɪаɦɦɨɣ ɤɨɧ-
ɬɪɨɥɥɟɪа ɲиɧɵ и ɩɪиɛɨɪɨɦ. ɑɬɨɛɵ ɝаɪаɧɬиɪɨваɬɶ, ɱɬɨ ɨɬɩɪавɥɟɧɧɵɟ ɪа-
ɧɟɟ в ɩɪиɛɨɪ ɤɨɦаɧɞɵ ɛɵɥи вɵɩɨɥɧɟɧɵ, вɨɫɩɨɥɶɡɭɣɬɟɫɶ ɤɨɦаɧɞɨɣ *OPC?. 
ɉɪи вɵɩɨɥɧɟɧии ɩɨɫɥɟɞɨваɬɟɥɶɧɨɝɨ ɨɩɪɨɫа ɞɨ ɡавɟɪɲɟɧия вɵɩɨɥɧɟɧия 
ɤɨɦаɧɞ *RST, *CLS и ɬ. ɩ. ɦɨɝɭɬ ɛɵɬɶ вɨɡвɪаɳɟɧɵ ɞаɧɧɵɟ, ɫɨɨɬвɟɬɫɬвɭ-
ɸɳиɟ ɩɪɟɞɵɞɭɳиɦ ɭɫɥɨвияɦ.
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Ƀɬɪɩɦɷɢɩваɨɣɠ ɢаɪɫɩɬа ɩɜɬɦɮɡɣваɨɣɺ (SRQ) дɦɺ ɪɫɠɫɶва-
ɨɣɺ ɥɩɨɭɫɩɦɦɠɫа ɳɣɨɶ

1 Ⱦɥɹ ɨɱɢɫɬɤɢ ɜɵхɨɞɧɨɝɨ ɛɭɮɟɪɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɨɬɩɪɚɜɶ-
ɬɟ ɜ ɩɪɢɛɨɪ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɱɢɫɬɤɟ (ɧɚɩɪɢɦɟɪ, CLEAR 705).

2 ɋɛɪɨɫɶɬɟ ɪɟɝɢɫɬɪɵ ɫɨɛɵɬɢɣ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *CLS.
3 ɇɚɫɬɪɨɣɬɟ ɦɚɫɤɢ ɪɚɡɪɟɲɟɧɢɹ ɪɟɝɢɫɬɪɨɜ. Вɵɩɨɥɧɢɬɟ ɤɨ-

ɦɚɧɞɭ *ESE, ɱɬɨɛɵ ɧɚɫɬɪɨɢɬɶ ɪɟɝɢɫɬɪ ɫɬɚɧɞɚɪɬɧɵх ɫɨɛɵ-
ɬɢɣ, ɢ ɤɨɦɚɧɞɭ *SRE ɞɥɹ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ.

4 Ɉɬɩɪɚɜɶɬɟ ɤɨɦɚɧɞɭ *OPC? (ɡɚɩɪɨɫ ɡɚɜɟɪɲɟɧɢɹ ɨɩɟɪɚɰɢɢ), 
ɚ ɡɚɬɟɦ ɜɜɟɞɢɬɟ ɪɟɡɭɥɶɬɚɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɧхɪɨɧɢɡɚɰɢɢ.

5 Ɋɚɡɪɟɲɢɬɟ ɩɪɟɪɵɜɚɧɢɟ SRQ ɤɨɧɬɪɨɥɥɟɪɚ ɲɢɧɵ IEEE-488.

ɉɪɫɠдɠɦɠɨɣɠ ɢавɠɫɳɠɨɣɺ вɶɪɩɦɨɠɨɣɺ ɪɩɬɦɠдɩваɭɠɦɷ-
ɨɩɬɭɣ ɥɩɧаɨд

1 Ⱦɥɹ ɨɱɢɫɬɤɢ ɜɵхɨɞɧɨɝɨ ɛɭɮɟɪɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɨɬɩɪɚɜɶ-
ɬɟ ɜ ɩɪɢɛɨɪ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɱɢɫɬɤɟ (ɧɚɩɪɢɦɟɪ, CLEAR 705).

2 ɋɛɪɨɫɶɬɟ ɪɟɝɢɫɬɪɵ ɫɨɛɵɬɢɣ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *CLS.
3 Ɋɚɡɪɟɲɢɬɟ ɛɢɬ «ɨɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ» (ɛɢɬ 0) ɜ ɪɟɝɢɫɬɪɟ 

ɫɬɚɧɞɚɪɬɧɵх ɫɨɛɵɬɢɣ, ɜɵɩɨɥɧɢɜ ɤɨɦɚɧɞɭ *ESE 1.
4 Ɉɬɩɪɚɜɶɬɟ ɤɨɦɚɧɞɭ *OPC? (ɡɚɩɪɨɫ ɡɚɜɟɪɲɟɧɢɹ ɨɩɟɪɚɰɢɢ), 

ɚ ɡɚɬɟɦ ɜɜɟɞɢɬɟ ɪɟɡɭɥɶɬɚɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɧхɪɨɧɢɡɚɰɢɢ.
5 Вɜɟɞɢɬɟ ɤɨɦɚɧɞɧɭɸ ɫɬɪɨɤɭ, ɱɬɨɛɵ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɬɪɟ-

ɛɭɟɦɭɸ ɤɨɧɮɢɝɭɪɚɰɢɸ, ɚ ɡɚɬɟɦ ɜɵɩɨɥɧɢɬɟ ɤɨɦɚɧɞɭ *OPC 
(ɨɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ) ɜ ɤɚɱɟɫɬɜɟ ɩɨɫɥɟɞɧɟɣ ɤɨɦɚɧɞɵ. 
ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞ 
ɜ ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵх ɫɨɛɵɬɢɣ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧ ɛɢɬ 
ɡɚɜɟɪɲɟɧɢɹ ɨɩɟɪɚɰɢɢ (ɛɢɬ 0).

6 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɛɢɬɚ 5 (ɫɬɚɧɞɚɪɬɧɨɟ ɫɨɛɵɬɢɟ) 
ɜ ɪɟɝɢɫɬɪɟ ɫɜɨɞɧɨɝɨ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɩɨ-
ɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɨɩɪɨɫɨɦ. Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɦɨɠɧɨ ɬɚɤɠɟ 
ɧɚɫɬɪɨɢɬɶ ɧɚ ɩɪɟɪɵɜɚɧɢɟ SRQ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ *SRE 
32 (ɪɟɝɢɫɬɪ ɪɚɡɪɟɲɟɧɢɣ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ, ɛɢɬ 5).
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Ƀɬɪɩɦɷɢɩваɨɣɠ ɥɩɧаɨдɶ *OPC дɦɺ ɬɣɞɨаɦɣɢацɣɣ ɨаɦɣɲɣɺ 
даɨɨɶɰ в вɶɰɩдɨɩɧ ɜɮɯɠɫɠ

Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɜɵɩɨɥɧɟɧɢɢ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞ ɥɭɱɲɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɢɬ «ɨɩɟɪɚɰɢɹ ɡɚɜɟɪ-
ɲɟɧɚ» (ɛɢɬ 0) ɜ ɪɟɝɢɫɬɪɟ ɫɬɚɧɞɚɪɬɧɵх ɫɨɛɵɬɢɣ. ɗɬɨɬ ɛɢɬ ɪɟ-
ɝɢɫɬɪɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ *OPC. 
ȿɫɥɢ ɨɬɩɪɚɜɢɬɶ ɤɨɦɚɧɞɭ *OPC ɩɨɫɥɟ ɤɨɦɚɧɞɵ, ɤɨɬɨɪɚɹ ɡɚɝɪɭ-
ɠɚɟɬ ɫɨɨɛɳɟɧɢɟ ɜ ɜɵхɨɞɧɨɣ ɛɭɮɟɪ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ (ɡɚ-
ɩɪɨɫɢɬɶ ɞɚɧɧɵɟ), ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɢɬ «ɨɩɟɪɚɰɢɹ ɡɚɜɟɪ-
ɲɟɧɚ» ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɫɬɭɩɧɨɫɬɢ ɫɨɨɛɳɟɧɢɹ.

Ɉɞɧɚɤɨ ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɥɢɲɤɨɦ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɵх ɫɨɨɛɳɟɧɢɣ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɤɨɦɚɧɞɵ *OPC 
ɜɵхɨɞɧɨɣ ɛɭɮɟɪ ɛɭɞɟɬ ɩɟɪɟɩɨɥɧɟɧ, ɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɩɟɪɟ-
ɫɬɚɧɟɬ ɨɛɪɚɛɚɬɵɜɚɬɶ ɤɨɦɚɧɞɵ.
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Ʌɩɧаɨдɶ ɣɨɯɩɫɧɣɫɩваɨɣɺ ɩ ɬɩɬɭɩɺɨɣɣ
ɋɜɟɞɟɧɢɹ ɨ ɫɬɪɭɤɬɭɪɟ ɪɟɝɢɫɬɪɚ ɫɨɫɬɨɹɧɢɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ Ɋɢɫɭɧɤɟ 3-1 ɧɚ ɫɬɪɚɧɢɰɟ 110.

SYSTem:ERRor?

Ɂɚɩɪɨɫ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. Ɉɱɟɪɟɞɶ ɨɲɢɛɨɤ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɞɨ 20 ɡɚɩɢɫɟɣ. Ɉɲɢɛɤɢ 
ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɩɪɢɧɰɢɩɭ «ɩɟɪ-
ɜɵɣ ɧɚ ɜхɨɞɟ — ɩɟɪɜɵɣ ɧɚ ɜɵхɨɞɟ» (FIFO). ɉɟɪɜɨɣ ɨɬɨɛɪɚ-
ɠɚɟɬɫɹ ɨɲɢɛɤɚ, ɫɨхɪɚɧɟɧɧɚɹ ɩɟɪɜɨɣ. ɉɨɫɥɟ ɩɪɨɫɦɨɬɪɚ ɜɫɟх 
ɨɲɢɛɨɤ ɜ ɨɱɟɪɟɞɢ ɢɧɞɢɤɚɬɨɪ ERROR ɝɚɫɧɟɬ ɢ ɨɲɢɛɤɢ ɭɞɚɥɹ-
ɸɬɫɹ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɫɦ. Ƚɥɚɜɭ 4, «ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚх».

STATus:QUEStionable:CONDition?

Ɂɚɩɪɨɫ ɭɫɥɨɜɧɨɝɨ ɪɟɝɢɫɬɪɚ ɡɚɩɪɚɲɢɜɚɟɦɵх ɫɨɫɬɨɹɧɢɣ ɞɥɹ 
ɩɪɨɜɟɪɤɢ ɪɟɠɢɦɟ ɉɇ ɢɥɢ ɉɌ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. Иɫɬɨɱɧɢɤ ɩɢ-
ɬɚɧɢɹ ɜɨɡɜɪɚɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 
ɞɜɨɢɱɧɨ-ɜɡɜɟɲɟɧɧɨɣ ɫɭɦɦɟ ɜɫɟх ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ. ɗɬɢ ɛɢɬɵ 
ɧɟ ɡɚɳɟɥɤɢɜɚɸɬɫɹ. ȿɫɥɢ ɜɨɡɜɪɚɳɚɟɬɫɹ 0, ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 
ɧɚхɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɡɚɩɪɟɬɚ ɜɵхɨɞɚ ɢɥɢ ɜ ɧɟɪɟɝɭɥɢɪɭɟɦɨɦ 
ɫɨɫɬɨɹɧɢɢ. ȿɫɥɢ ɜɨɡɜɪɚɳɚɟɬɫɹ 1, ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚхɨɞɢɬ-
ɫɹ ɜ ɪɟɠɢɦɟ ɉɌ, ɚ ɟɫɥɢ ɜɨɡɜɪɚɳɚɟɬɫɹ 2, ɜ ɪɟɠɢɦɟ ɉɇ. Вɨɡ-
ɜɪɚɬ 3 ɨɡɧɚɱɚɟɬ ɫɛɨɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.

STATus:QUEStionable[:EVENt]?

Ɂɚɩɪɨɫ ɪɟɝɢɫɬɪɚ ɫɨɛɵɬɢɹ ɡɚɩɪɚɲɢɜɚɟɦɵх ɫɨɫɬɨɹɧɢɣ. Иɫɬɨɱ-
ɧɢɤ ɩɢɬɚɧɢɹ ɜɨɡɜɪɚɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɟ ɞɜɨɢɱɧɨ-ɜɡɜɟɲɟɧɧɨɣ ɫɭɦɦɟ ɜɫɟх ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ. 
ɗɬɢ ɛɢɬɵ ɡɚɳɟɥɤɢɜɚɸɬɫɹ. ɉɪɢ ɱɬɟɧɢɢ ɪɟɝɢɫɬɪɚ ɫɨɛɵɬɢɣ ɨɧ 
ɫɛɪɚɫɵɜɚɟɬɫɹ.

STATus:QUEStionable:ENABle <ɡɧаɱɟɧɢɟ 
ɪаɡɪɟɲɟɧɢя>
Ɋɚɡɪɟɲɟɧɢɟ ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ ɪɚɡɪɟɲɟɧɢɹ ɡɚɩɪɚɲɢɜɚɟɦɵх 
ɫɨɫɬɨɹɧɢɣ. Ɂɚɬɟɦ ɜɵɛɪɚɧɧɵɟ ɛɢɬɵ ɩɟɪɟɞɚɸɬɫɹ ɜ ɛɚɣɬ 
ɫɨɫɬɨɹɧɢɣ.
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STATus:QUEStionable:ENABle?

Ɂɚɩɪɨɫ ɪɟɝɢɫɬɪɚ ɪɚɡɪɟɲɟɧɢɣ ɡɚɩɪɚɲɢɜɚɟɦɵх ɫɨɫɬɨɹɧɢɣ. 
Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɜɨɡɜɪɚɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɟ ɞɜɨɢɱɧɨ-ɜɡɜɟɲɟɧɧɨɣ ɫɭɦɦɟ ɜɫɟх ɭɫɬɚɧɨɜɥɟɧɧɵх 
ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ ɪɚɡɪɟɲɟɧɢɣ.

*CLS

Ɉɱɢɫɬɤɚ ɜɫɟх ɪɟɝɢɫɬɪɨɜ ɫɨɛɵɬɢɣ ɢ ɪɟɝɢɫɬɪɚ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ.

*ESE <ɡɧаɱɟɧɢɟ ɪаɡɪɟɲɟɧɢя>
Ɋɚɡɪɟɲɟɧɢɟ ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ ɪɚɡɪɟɲɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵх ɫɨ-
ɛɵɬɢɣ. Ɂɚɬɟɦ ɜɵɛɪɚɧɧɵɟ ɛɢɬɵ ɩɟɪɟɞɚɸɬɫɹ ɜ ɛɚɣɬ ɫɨɫɬɨɹɧɢɣ.

*ESE?

Ɂɚɩɪɨɫ ɪɟɝɢɫɬɪɚ ɪɚɡɪɟɲɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵх ɫɨɛɵɬɢɣ. Иɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ ɜɨɡɜɪɚɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 
ɞɜɨɢɱɧɨ-ɜɡɜɟɲɟɧɧɨɣ ɫɭɦɦɟ ɜɫɟх ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ.

*ESR?

Ɂɚɩɪɨɫ ɪɟɝɢɫɬɪɚ ɫɬɚɧɞɚɪɬɧɵх ɫɨɛɵɬɢɣ. Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 
ɜɨɡɜɪɚɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɞɜɨɢɱ-
ɧɨ-ɜɡɜɟɲɟɧɧɨɣ ɫɭɦɦɟ ɜɫɟх ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ.

*OPC

ɍɫɬɚɧɨɜɤɚ ɛɢɬɚ «ɨɩɟɪɚɰɢɹ ɡɚɜɟɪɲɟɧɚ» (ɛɢɬ 0) ɜ ɪɟɝɢɫɬɪɟ 
ɫɬɚɧɞɚɪɬɧɵх ɫɨɛɵɬɢɣ ɩɨ ɡɚɜɟɪɲɟɧɢɢ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ.

*OPC?

Вɨɡɜɪɚɬ 1 ɜ ɜɵхɨɞɧɨɣ ɛɭɮɟɪ ɩɨ ɡɚɜɟɪɲɟɧɢɢ ɜɵɩɨɥɧɟɧɢɹ 
ɤɨɦɚɧɞɵ.
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*PSC {0|1}

ɗɬɚ ɤɨɦɚɧɞɚ ɫɛɪɨɫɚ ɫɨɫɬɨɹɧɢɹ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɨɡɜɨɥɹɟɬ 
ɫɛɪɨɫɢɬɶ ɛɚɣɬ ɫɨɫɬɨɹɧɢɣ ɢ ɦɚɫɤɢ ɪɚɡɪɟɲɟɧɢɹ ɪɟɝɢɫɬɪɚ ɫɬɚɧ-
ɞɚɪɬɧɵх ɫɨɛɵɬɢɣ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ (*PSC 1). ɉɨ ɤɨɦɚɧɞɟ 
*PSC 0 ɛɚɣɬ ɫɨɫɬɨɹɧɢɣ ɢ ɦɚɫɤɚ ɪɚɡɪɟɲɟɧɢɹ ɪɟɝɢɫɬɪɚ ɫɬɚɧ-
ɞɚɪɬɧɵх ɫɨɛɵɬɢɣ ɧɟ ɫɛɪɚɫɵɜɚɟɬɫɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ.

*PSC?

Ɂɚɩɪɨɫ ɨɱɢɫɬɤɢ ɫɨɫɬɨɹɧɢɣ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ. Ʉɨɦɚɧɞɚ 
ɜɨɡɜɪɚɳɚɟɬ 0 (*PSC 0) ɢɥɢ 1 (*PSC 1).

*SRE <ɡɧаɱɟɧɢɟ ɪаɡɪɟɲɟɧɢя>
Ɋɚɡɪɟɲɟɧɢɟ ɛɢɬɨɜ ɜ ɪɟɝɢɫɬɪɟ ɪɚɡɪɟɲɟɧɢɣ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ.

*SRE?

Ɂɚɩɪɨɫ ɪɟɝɢɫɬɪɚ ɪɚɡɪɟɲɟɧɢɣ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ. Иɫɬɨɱɧɢɤ ɩɢ-
ɬɚɧɢɹ ɜɨɡɜɪɚɳɚɟɬ ɞɟɫɹɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 
ɞɜɨɢɱɧɨ-ɜɡɜɟɲɟɧɧɨɣ ɫɭɦɦɟ ɜɫɟх ɭɫɬɚɧɨɜɥɟɧɧɵх ɛɢɬɨɜ 
ɜ ɪɟɝɢɫɬɪɟ ɪɚɡɪɟɲɟɧɢɣ.

*STB?

Ɂɚɩɪɨɫ ɫɜɨɞɧɨɝɨ ɪɟɝɢɫɬɪɚ ɛɚɣɬɚ ɫɨɫɬɨɹɧɢɣ. Ʉɨɦɚɧɞɚ *STB? 
ɚɧɚɥɨɝɢɱɧɚ ɜɵɩɨɥɧɟɧɢɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɨɩɪɨɫɚ, ɨɞɧɚɤɨ 
ɨɧɚ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɞɨɛɧɨ ɨɫɬɚɥɶɧɵɦ ɤɨɦɚɧɞɚɦ ɩɪɢɛɨɪɚ.

Ʉɨɦɚɧɞɚ *STB? ɜɨɡɜɪɚɳɚɟɬ ɬɟ ɠɟ ɪɟɡɭɥɶɬɚɬɵ, ɱɬɨ ɢ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɵɣ ɨɩɪɨɫ, ɨɞɧɚɤɨ ɛɢɬ ɢаɪɫɩɬа ɩɜɬɦɮɡɣваɨɣɺ (ɛɢɬ 6) 
ɧɟ ɫɛɪɚɫɵɜɚɟɬɫɹ, ɤɚɤ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɨɩɪɨɫɟ.

*WAI

ɍɤɚɡɵɜɚɟɬ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɨɠɢɞɚɬɶ ɡɚɜɟɪɲɟɧɢɹ ɜɫɟх ɨɠɢ-
ɞɚɸɳɢх ɨɩɟɪɚɰɢɣ, ɩɪɟɠɞɟ ɱɟɦ ɜɵɩɨɥɧɹɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɤɨɦɚɧɞɵ, ɩɟɪɟɞɚɧɧɵɟ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ. 

Ʉɨɦɚɧɞɚ *WAI ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɜ ɪɟɠɢɦɟ ɫ ɡɚɩɭɫɤɨɦ.
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ɉɬɭаɨɩвɥɠ ɪɫɩцɠɬɬа вɶвɩда даɨɨɶɰ
Ɇɨɠɧɨ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɨɬɩɪɚɜɢɬɶ ɤɨɦɚɧɞɭ ɨɱɢɫɬɤɢ ɭɫɬɪɨɣ-
ɫɬɜɚ, ɱɬɨɛɵ ɨɫɬɚɧɨɜɢɬɶ ɩɪɨɰɟɫɫ ɜɵɜɨɞɚ ɞɚɧɧɵх ɱɟɪɟɡ ɢɧɬɟɪ-
ɮɟɣɫ GPIB. ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɱɢɫɬɤɟ ɭɫɬɪɨɣɫɬɜɚ 
ɪɟɝɢɫɬɪɵ ɫɨɫɬɨɹɧɢɹ, ɨɱɟɪɟɞɶ ɨɲɢɛɨɤ ɢ ɜɫɟ ɞɚɧɧɵɟ ɨ ɫɨɫɬɨɹ-
ɧɢɹх ɤɨɧɮɢɝɭɪɚɰɢɢ ɧɟ ɢɡɦɟɧɹɸɬɫɹ. 

Ʉɨɦɚɧɞɚ ɨɱɢɫɬɤɢ ɭɫɬɪɨɣɫɬɜɚ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ.
• Ɉɱɢɳɚɸɬɫɹ ɜхɨɞɧɨɣ ɢ ɜɵхɨɞɧɨɣ ɛɭɮɟɪɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.
• Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɝɨɬɨɜ ɤ ɩɪɢɟɦɭ ɧɨɜɨɣ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ.

В ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɨɬɩɪɚɜɢɬɶ ɤɨɦɚɧɞɭ 
ɨɱɢɫɬɤɢ ɭɫɬɪɨɣɫɬɜɚ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ GPIB ɫ ɩɨɦɨɳɶɸ ɹɡɵɤɚ 
KОвЬТРСЭ BASIC.

CLEAR 705 Ɉɱɢɫɬɤɚ ɭɫɬɪɨɣɫɬɜɚ IEEE-488

В ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɨɬɩɪɚɜɢɬɶ ɤɨɦɚɧɞɭ ɨɱɢɫɬ-
ɤɢ ɭɫɬɪɨɣɫɬɜɚ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ GPIB ɫ ɩɨɦɨɳɶɸ ɛɢɛɥɢɨɬɟɤɢ 
ɤɨɦɚɧɞ GPIB ɞɥɹ ɹɡɵɤɚ C ɢɥɢ QuТМФBASIC.

IOCLEAR (705)

ɊРɃɇЕɒАɈɃЕ � Ɉɬɩɪавɤа ɫиɦвɨɥа <Ctrl-C> ɱɟɪɟɡ иɧɬɟɪɮɟɣɫ RS-232 аɧаɥɨɝиɱɧа 
ɫɨɨɛɳɟɧиɸ ɨɛ ɨɱиɫɬɤɟ ɭɫɬɪɨɣɫɬва IEEE-488. ɉɨɫɥɟ ɫɨɨɛɳɟɧия ɨɛ ɨɱиɫɬ-
ɤɟ ɥиɧия ɤвиɬиɪɨваɧия DTR (ɬɟɪɦиɧаɥ ɞаɧɧɵх ɝɨɬɨв) иɫɬɨɱɧиɤа ɩиɬа-
ɧия ɛɭɞɟɬ ɩɟɪɟвɟɞɟɧа в ɫɨɫɬɨяɧиɟ «иɫɬиɧа».

� Вɫɟ ɤɨɧɮиɝɭɪаɰии ɭɞаɥɟɧɧɨɝɨ иɧɬɟɪɮɟɣɫа ɦɨɠɧɨ ввɨɞиɬɶ ɬɨɥɶɤɨ ɫ ɩɟ-
ɪɟɞɧɟɣ ɩаɧɟɥи. ɇаɫɬɪɨɣɤɭ иɧɬɟɪɮɟɣɫɨв GPIB иɥи RS-232 ɩɟɪɟɞ ɭɩɪав-
ɥɟɧиɟɦ иɫɬɨɱɧиɤɨɦ ɩиɬаɧия ɱɟɪɟɡ ɭɞаɥɟɧɧɵɣ иɧɬɟɪɮɟɣɫ ɫɦ. в ɪаɡɞɟɥɟ 
«Кɨɧɮиɝɭɪиɪɨваɧиɟ ɭɞаɥɟɧɧɨɝɨ иɧɬɟɪɮɟɣɫа» ɧа ɫɬɪаɧиɰɟ 43.
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Ɍвɠдɠɨɣɺ ɩ ɬɩɩɭвɠɭɬɭвɣɣ ɬɭаɨдаɫɭɮ SCPI

Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɜɟɪɫɢɢ 1997.0 
ɫɬɚɧɞɚɪɬɚ SCPI. Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɩɨɞɞɟɪɠɢɜɚɟɬ ɦɧɨɝɢɟ 
ɢɡ ɤɨɦɚɧɞ ɷɬɨɝɨ ɫɬɚɧɞɚɪɬɚ, ɨɞɧɚɤɨ ɞɥɹ ɩɪɨɫɬɨɬɵ ɢ ɧɚɝɥɹɞɧɨ-
ɫɬɢ ɨɧɢ ɧɟ ɨɩɢɫɚɧɵ ɜ ɞɚɧɧɨɦ ɪɭɤɨɜɨɞɫɬɜɟ. Ȼɨɥɶɲɢɧɫɬɜɨ ɷɬɢх 
ɧɟɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵх ɤɨɦɚɧɞ ɞɭɛɥɢɪɭɸɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ 
ɤɨɦɚɧɞ, ɨɩɢɫɚɧɧɵх ɜ ɞɚɧɧɨɦ ɪɭɤɨɜɨɞɫɬɜɟ.

Ʌɩɧаɨдɶ, ɬɩɩɭвɠɭɬɭвɮɹɴɣɠ ɬɭаɨдаɫɭɮ SCPI

Ɍɚɛɥɢɰɚ 3-8 ɫɨɞɟɪɠɢɬ ɩɟɪɟɱɟɧɶ ɤɨɦɚɧɞ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢх 
ɫɬɚɧɞɚɪɬɭ SCPI ɢ ɢɫɩɨɥɶɡɭɟɦɵх ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ.

ɍаɜɦɣца 3-8 Кɨɦаɧɞɵ, ɫɨɨɬвɟɬɫɬвɭɸɳиɟ ɫɬаɧɞаɪɬɭ SCPI

DISPlay

[:WINDow][:STATe] {OFF|ON}

[:WINDow][:STATe]?

[:WINDow]:TEXT[:DATA] <ɫɬɪɨɤɚ ɜ ɤɚɜɵɱɤɚɯ>
[:WINDow]:TEXT[:DATA]?

[:WINDow]:TEXT:CLEar

INITiate[:IMMediate]

MEASure

:CURRent[:DC]?

[:VOLTage][:DC]?

OUTPut

[:STATe] {OFF|ON}

[:STATe]? 

[SOURce:]

CURRent[:LEVel][:IMMediate][:AMPLitude] {<ɬɨɤ>|MIN|MAX|UP|DOWN}
CURRent[:LEVel][:IMMediate][:AMPLitude]? [MIN|MAX]

CURRent[:LEVel][:IMMediate]:STEP[:INCRement] {<ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ>|DEFault}
CURRent[:LEVel][:IMMediate]:STEP[:INCRement]? [DEFault]

CURRent[:LEVel]:TRIGgered[:AMPLitude] {<ɬɨɤ>|MIN|MAX}
CURRent[:LEVel]:TRIGgered[:AMPLitude]? [MIN|MAX]
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Ʌɩɧаɨдɶ, ɬɪɠцɣɯɣɲɨɶɠ дɦɺ ɮɬɭɫɩɤɬɭва
ɇɢɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɤɨɦɚɧɞɵ, ɫɩɟɰɢɮɢɱɧɵɟ ɞɥɹ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ. Ɉɧɢ ɧɟ ɜхɨɞɹɬ ɜ ɜɟɪɫɢɸ 1997.0 ɫɬɚɧɞɚɪɬɚ SCPI. 
Ɉɞɧɚɤɨ ɷɬɢ ɤɨɦɚɧɞɵ ɪɚɡɪɚɛɨɬɚɧɵ ɧɚ ɨɫɧɨɜɟ ɫɬɚɧɞɚɪɬɚ SCPI 
ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɜɫɟɦ ɩɪɚɜɢɥɚɦ ɫɢɧɬɚɤɫɢɫɚ, ɨɩɪɟɞɟɥɟɧɧɵɦ 
ɫɬɚɧɞɚɪɬɨɦ.

[SOURce:]

VOLTage[:LEVel][:IMMediate][:AMPLitude] {<ɧɚɩɪɹɠɟɧɢɟ>|MIN|MAX|UP|DOWN}
VOLTage[:LEVel][:IMMediate][:AMPLitude]? [MIN|MAX]

VOLTage[:LEVel][:IMMediate]:STEP[:INCRement] {<ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ>|DEFault}
VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]? [DEFault]

VOLTage[:LEVel]:TRIGgered[:AMPLitude] {<ɧɚɩɪɹɠɟɧɢɟ>|MIN|MAX}
VOLTage[:LEVel]:TRIGgered[:AMPLitude]? [MIN|MAX]

VOLTage:PROTection[:LEVel] {<ɧɚɩɪɹɠɟɧɢɟ>|MIN|MAX}
VOLTage:PROTection[:LEVel]? [MIN|MAX]

VOLTage:PROTection:STATe {0|1|OFF|ON}

VOLTage:PROTection:STATe?

VOLTage:PROTection:TRIPped?

VOLTage:PROTection:CLEar

VOLTage:RANGe {P8V[1]|P20V[1]|P35V[2]|P60V[2]|LOW|HIGH}

VOLTage:RANGe?

STATus

:QUEStionable:CONDition?

:QUEStionable[:EVENt]?

:QUEStionable:ENABle <ɡɧɚɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɹ>
:QUEStionable:ENABle?

SYSTem

:BEEPer[:IMMediate]

:ERRor?

:VERSion?

TRIGger

[:SEQuence]:DELay {<ɫɟɤɭɧɞɵ>|MIN|MAX}
[:SEQuence]:DELay? [MIN|MAX]

[:SEQuence]:SOURce {BUS|IMM}

[:SEQuence]:SOURce?

[1] ɉɪиɦɟɧиɦɨ ɬɨɥɶɤɨ ɞɥя E3640A, E3642A, и E3644A.

[2] ɉɪиɦɟɧиɦɨ ɬɨɥɶɤɨ ɞɥя E3641A, E3643A, и E3645A.

ɍаɜɦɣца 3-8 Кɨɦаɧɞɵ, ɫɨɨɬвɟɬɫɬвɭɸɳиɟ ɫɬаɧɞаɪɬɭ SCPI (ɩɪɨɞɨɥɠɟɧиɟ)
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ɍаɜɦɣца 3-9 Кɨɦаɧɞɵ, ɫɩɟɰиɮиɱɧɵɟ ɞɥя ɭɫɬɪɨɣɫɬва (ɧɟ SCPI-ɤɨɦаɧɞɵ)

APPLy {<ɧɚɩɪɹɠɟɧɢɟ>|DEF|MIN|MAX}[,{<ɬɨɤ>|DEF|MIN|MAX}]
APPLy?

CALibration

:COUNt?

:CURRent[:DATA] <ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ>
:CURRent:LEVel {MIN|MID|MAX}

:SECure:CODE <ɧɨɜɵɣ ɤɨɞ>
:SECure:STATe {OFF|ON}, <ɤɨɞ ɜ ɤɚɜɵɱɤɚɯ>
:SECure:STATe?

:STRing <ɫɬɪɨɤɚ ɜ ɤɚɜɵɱɤɚɯ>
:STRing?

:VOLTage[:DATA] <ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ>
:VOLTage:LEVel {MIN|MID|MAX}

:VOLTage:PROTection

OUTPut

:RELay[:STATe] {OFF|ON}

:RELay[:STATe]?

SYSTem

:LOCal

:REMote

:RWLock
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Ɍвɠдɠɨɣɺ ɩ ɬɩɩɭвɠɭɬɭвɣɣ ɬɭаɨдаɫɭɮ IEEE-488

Вɶдɠɦɠɨɨɶɠ аɪɪаɫаɭɨɶɠ ɦɣɨɣɣ

Адɫɠɬɨɶɠ ɥɩɧаɨдɶ

ATN Вɧɢɦɚɧɢɟ
IFC Ɉɱɢɫɬɤɚ ɢɧɬɟɪɮɟɣɫɚ
REN Рɚɡɪɟɲɟɧɢɟ ɭɞɚɥɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ
SRQ Рɚɡɪɟɲɟɧɢɟ ɡɚɩɪɨɫɚ ɨɛɫɥɭɠɢɜɚɧɢɹ

DCL Ɉɱɢɫɬɤɚ ɭɫɬɪɨɣɫɬɜɚ
EOI Кɨɧɟɰ ɢɥɢ ɢɞɟɧɬɢɮɢɤɚɰɢɹ
GET Ɂɚɩɭɫɤ ɝɪɭɩɩɨɜɨɝɨ ɜɵɩɨɥɧɟɧɢɹ
GTL ɉɟɪɟɣɬɢ ɜ ɥɨɤɚɥɶɧɵɣ ɪɟɠɢɦ
LLO Ȼɥɨɤɢɪɨɜɚɬɶ ɥɨɤɚɥɶɧɵɣ ɪɟɠɢɦ
SDC Ɉɱɢɫɬɤɚ ɜɵɛɪɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ
SPD Ɂɚɩɪɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɨɩɪɨɫɚ
SPE Рɚɡɪɟɲɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɨɩɪɨɫɚ
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ɉɜɴɣɠ ɥɩɧаɨдɶ IEEE-488.2

*CLS

*ESE <ɡɧɚɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɹ>
*ESE?

*ESR?

*IDN?

*OPC

*OPC?

*PSC {0|1}

*PSC?

*RST

*SAV {1|2|3|4|5}

*RCL {1|2|3|4|5}

*SRE <ɡɧɚɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɹ>
*SRE?

*STB?

*TRG

*TST?

*WAI
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ЭɍА ɌɍРАɈɃЦА ɈАɇЕРЕɈɈɉ ɉɌɍАВɆЕɈА ɊɎɌɍɉɄ.
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4
Ɍɩɩɜɴɠɨɣɺ ɩɜ ɩɳɣɜɥаɰ
Ɉɛɡɨɪ 130

Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах вɵɩɨɥɧɟɧия 132

Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɫаɦɨɬɟɫɬиɪɨваɧия 137

Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɤаɥиɛɪɨвɤи 140

В ɞɚɧɧɨɣ ɝɥɚɜɟ ɩɟɪɟɱɢɫɥɟɧɵ ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚх, ɤɨɬɨ-
ɪɵɟ ɦɨɝɭɬ ɩɨɹɜɥɹɬɶɫɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ.
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ɉɜɢɩɫ
Ɉɲɢɛɤɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɩɪɢɧɰɢ-
ɩɭ «ɩɟɪɜɵɣ ɧɚ ɜхɨɞɟ — ɩɟɪɜɵɣ ɧɚ ɜɵхɨɞɟ» (FIFO). ɉɟɪɜɨɣ 
ɨɬɨɛɪɚɠɚɟɬɫɹ ɨɲɢɛɤɚ, ɫɨхɪɚɧɟɧɧɚɹ ɩɟɪɜɨɣ. Ɉɲɢɛɤɢ ɨɱɢɳɚ-
ɸɬɫɹ ɩɨɫɥɟ ɢх ɩɪɨɫɦɨɬɪɚ. ɉɨɫɥɟ ɩɪɨɫɦɨɬɪɚ ɜɫɟх ɨɲɢɛɨɤ 
ɜ ɨɱɟɪɟɞɢ ɢɧɞɢɤɚɬɨɪ ERROR ɝɚɫɧɟɬ ɢ ɨɲɢɛɤɢ ɨɱɢɳɚɸɬɫɹ. 
ɉɪɢ ɤɚɠɞɨɣ ɨɲɢɛɤɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɜɵɞɚɟɬ ɨɞɢɧɨɱɧɵɣ 
ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ.

ȿɫɥɢ ɱɢɫɥɨ ɨɲɢɛɨɤ ɩɪɟɜɵɲɚɟɬ 20, ɩɨɫɥɟɞɧɹɹ ɨɲɢɛɤɚ ɜ ɨɱɟ-
ɪɟɞɢ (ɫɚɦɚɹ ɧɟɞɚɜɧɹɹ) ɡɚɦɟɧɹɟɬɫɹ ɫɨɨɛɳɟɧɢɟɦ -350, "QuОuО 
ШЯОЫПХШа" (ɉɟɪɟɩɨɥɧɟɧɢɟ ɨɱɟɪɟɞɢ). ɉɨɫɥɟɞɭɸɳɢɟ ɨɲɢɛɤɢ 
ɧɟ ɫɨхɪɚɧɹɸɬɫɹ, ɩɨɤɚ ɧɟ ɛɭɞɭɬ ɩɪɨɱɢɬɚɧɵ ɜɫɟ ɨɲɢɛɤɢ. ȿɫɥɢ 
ɩɪɢ ɱɬɟɧɢɢ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ ɧɟ ɛɵɥɨ ɞɪɭɝɢх ɨɲɢɛɨɤ, ɢɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ ɩɟɪɟɞɚɟɬ ɫɨɨɛɳɟɧɢɟ +0, "NШ ОЫЫШЫ" (Ɉɲɢɛɤɢ ɨɬɫɭɬ-
ɫɬɜɭɸɬ) ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫɭ ɢɥɢ ɨɬɨɛɪɚɠɚɟɬ ɫɨɨɛ-
ɳɟɧɢɟ NO ERRORS (ɈɒИȻɈɄ ɇȿɌ) ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

Ɉɱɟɪɟɞɶ ɨɲɢɛɨɤ ɨɱɢɳɚɟɬɫɹ ɤɨɦɚɧɞɨɣ *CLS (ɨɱɢɫɬɢɬɶ ɫɨɫɬɨɹ-
ɧɢɟ) ɢɥɢ ɩɪɢ ɜɵɤɥɸɱɟɧɢɢ-ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ. Ɉɲɢɛɤɢ ɬɚɤɠɟ 
ɨɱɢɳɚɸɬɫɹ ɩɪɢ ɱɬɟɧɢɢ ɨɱɟɪɟɞɢ.

Раɜɩɭа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ
ȿɫɥɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɭɞɚɥɟɧɧɨɦ ɪɟɠɢɦɟ, 
ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  (Local) ɞɥɹ ɜɨɡɜɪɚɬɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ ɜ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

ERRORS

ȿɫɥɢ ɝɨɪɢɬ ɢɧɞɢɤɚɬɨɪ ERROR, ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ  
ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɨɲɢɛɨɤ. Ⱦɥɹ ɩɪɨɤɪɭɬɤɢ ɧɨɦɟɪɨɜ ɨɲɢɛɨɤ 
ɢɫɩɨɥɶɡɭɣɬɟ ɪɟɝɭɥɹɬɨɪ. Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɬɟɤɫɬɚ ɫɨɨɛɳɟɧɢɹ 
ɨɛ ɨɲɢɛɤɟ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ . Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ 
ɩɪɨɤɪɭɬɤɢ ɬɟɤɫɬɚ ɧɚ ɞɢɫɩɥɟɟ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ . Вɫɟ 
ɨɲɢɛɤɢ ɨɱɢɳɚɸɬɫɹ ɩɪɢ ɜɵхɨɞɟ ɢɡ ɦɟɧɸ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ 

 ɢɥɢ ɩɨ ɬɚɣɦ-ɚɭɬɭ ɞɢɫɩɥɟɹ, ɩɪɢɦɟɪɧɨ ɱɟɪɟɡ 30 ɫɟɤɭɧɞ.

ɊРɃɇЕɒАɈɃЕ ɉɨ ɤɨɦаɧɞɟ *RST (ɫɛɪɨɫ) ɨɱɟɪɟɞɶ ɨɲиɛɨɤ ɧɟ ɨɱиɳаɟɬɫя.

Local

Store

View

View

>

>

View
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Ɉɛɡɨɪ

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 131

Раɜɩɭа ɲɠɫɠɢ ɮдаɦɠɨɨɶɤ ɣɨɭɠɫɯɠɤɬ

Ɉɲɢɛɤɢ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɣ ɮɨɪɦɚɬ (ɫɬɪɨɤɚ ɨɲɢɛɤɢ ɦɨɠɟɬ 
ɫɨɞɟɪɠɚɬɶ ɞɨ 80 ɫɢɦɜɨɥɨɜ).

-102, “Syntax error”

SYSTem:ERRor? ɉɪɨɫɦɨɬɪ ɢ ɭɞɚɥɟɧɢɟ ɨɞɧɨɣ ɨɲɢɛɤɢ 

ɢɡ ɨɱɟɪɟɞɢ ɨɲɢɛɨɤ.
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Ɍɩɩɜɴɠɨɣɺ ɩɜ ɩɳɣɜɥаɰ вɶɪɩɦɨɠɨɣɺ

ɍаɜɦɣца 4-1 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах вɵɩɨɥɧɟɧия

-101 Invalid character

В ɤɨɦаɧɞɧɨɣ ɫɬɪɨɤɟ ɨɛɧаɪɭɠɟɧ ɧɟɞɨɩɭɫɬиɦɵɣ ɫиɦвɨɥ. Кɥɸɱɟвɨɟ ɫɥɨвɨ ɤɨɦаɧɞɵ иɥи ɩаɪаɦɟɬɪ ɫɨɞɟɪɠиɬ 
ɬаɤɨɣ ɫиɦвɨɥ, ɤаɤ #, $ иɥи %.

ɉɪиɦɟɪ: OUTP:STAT #ON

-102 Syntax error

В ɤɨɦаɧɞɧɨɣ ɫɬɪɨɤɟ ɨɛɧаɪɭɠɟɧ ɧɟɞɨɩɭɫɬиɦɵɣ ɫиɧɬаɤɫиɫ. Вɨɡɦɨɠɧɨ, ɛɵɥ вɫɬавɥɟɧ ɩɪɨɛɟɥ ɞɨ иɥи ɩɨɫɥɟ 
ɞвɨɟɬɨɱия в ɡаɝɨɥɨвɤɟ ɤɨɦаɧɞɵ иɥи ɩɪɨɛɟɥ ɩɟɪɟɞ ɡаɩяɬɨɣ.

ɉɪиɦɟɪ: VOLT:LEV ,1

-103 Invalid separator

В ɤɨɦаɧɞɧɨɣ ɫɬɪɨɤɟ ɨɛɧаɪɭɠɟɧ ɧɟɞɨɩɭɫɬиɦɵɣ ɪаɡɞɟɥиɬɟɥɶ. Вɨɡɦɨɠɧɨ, ɛɵɥа вɫɬавɥɟɧа ɡаɩяɬая вɦɟɫɬɨ 
ɞвɨɟɬɨɱия, ɬɨɱɤи ɫ ɡаɩяɬɨɣ иɥи ɩɪɨɛɟɥа иɥи вɫɬавɥɟɧ ɩɪɨɛɟɥ вɦɟɫɬɨ ɡаɩяɬɨɣ. 

ɉɪиɦɟɪ: TRIG:SOUR,BUS иɥи APPL 1.0 1.0

-104 Data type error

В ɤɨɦаɧɞɧɨɣ ɫɬɪɨɤɟ ɨɛɧаɪɭɠɟɧ ɩаɪаɦɟɬɪ ɧɟвɟɪɧɨɝɨ ɬиɩа. Вɨɡɦɨɠɧɨ, ɛɵɥɨ ɭɤаɡаɧɨ ɱиɫɥɨ ɬаɦ, ɝɞɟ ɨɠиɞа-
ɥаɫɶ ɫɬɪɨɤа, иɥи ɧаɨɛɨɪɨɬ.

-105 GET not allowed

Ɂаɩɭɫɤ ɝɪɭɩɩɨвɨɝɨ вɵɩɨɥɧɟɧия (GET) ɧɟɞɨɩɭɫɬиɦ в ɤɨɦаɧɞɧɨɣ ɫɬɪɨɤɟ.

-108 Parameter not allowed

Ⱦɥя ɤɨɦаɧɞɵ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɛɨɥɶɲɟ ɩаɪаɦɟɬɪɨв, ɱɟɦ ɨɠиɞаɥɨɫɶ. Вɨɡɦɨɠɧɨ, ɛɵɥ ɭɤаɡаɧ ɥиɲɧиɣ ɩаɪаɦɟɬɪ 
иɥи ɛɵɥ ɞɨɛавɥɟɧ ɩаɪаɦɟɬɪ ɤ ɤɨɦаɧɞɟ, ɧɟ ɩɨɞɞɟɪɠиваɸɳɟɣ ɩаɪаɦɟɬɪɵ. 

ɉɪиɦɟɪ: APPL? 10 

-109 Missing parameter

Ⱦɥя ɤɨɦаɧɞɵ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɦɟɧɶɲɟ ɩаɪаɦɟɬɪɨв, ɱɟɦ ɨɠиɞаɥɨɫɶ. ɉɪɨɩɭɫɤ ɨɞɧɨɝɨ иɥи ɧɟɫɤɨɥɶɤих ɩаɪаɦɟ-
ɬɪɨв, ɧɟɨɛхɨɞиɦɵх ɞɥя ɞаɧɧɨɣ ɤɨɦаɧɞɵ.

ɉɪиɦɟɪ: APPL

-112 Program mnemonic too long

Ȼɵɥ ɩɨɥɭɱɟɧ ɡаɝɨɥɨвɨɤ ɤɨɦаɧɞɵ, ɫɨɞɟɪɠаɳиɣ ɛɨɥɟɟ ɞɨɩɭɫɬиɦɨɝɨ ɤɨɥиɱɟɫɬва ɫиɦвɨɥɨв (12).
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-113 Undefined header

Ȼɵɥа ɩɨɥɭɱɟɧа ɤɨɦаɧɞа, ɧɟɞɨɩɭɫɬиɦая ɞɥя ɞаɧɧɨɝɨ иɫɬɨɱɧиɤа ɩиɬаɧия. Вɨɡɦɨɠɧɨ, в ɬɟɤɫɬɟ ɤɨɦаɧɞɵ ɛɵɥа 
ɞɨɩɭɳɟɧа ɨɩɟɱаɬɤа иɥи иɫɩɨɥɶɡɨваɧɧая ɤɨɦаɧɞа ɧɟɞɨɩɭɫɬиɦа. ȿɫɥи иɫɩɨɥɶɡɭɟɬɫя ɤɪаɬɤая ɮɨɪɦа ɤɨɦаɧɞɵ, 
ɭɱɬиɬɟ, ɱɬɨ ɨɧа ɦɨɠɟɬ ɫɨɞɟɪɠаɬɶ ɞɨ ɱɟɬɵɪɟх ɛɭɤв. 

ɉɪиɦɟɪ: TRIGG:DEL 3 

-114[1] Header suffix out of range

ɑиɫɥɨвɨɣ ɫɭɮɮиɤɫ, ɞɨɛавɥɟɧɧɵɣ ɤ ɤɨɦаɧɞɟ ɧɟ явɥяɟɬɫя ɞɨɩɭɫɬиɦɵɦ ɡɧаɱɟɧиɟɦ.

ɉɪиɦɟɪ: OUTPUT2 ON

-120[1] Numeric data error

Ⱦɥя ɱиɫɥɨвɨɝɨ ɩаɪаɦɟɬɪа ɛɵɥɨ ɭɤаɡаɧɨ ɧɟɞɨɩɭɫɬиɦɨɟ ɱиɫɥɨ.

ɉɪиɦɟɪ: APPL 1.0E+320000

-121 Invalid character in number

В ɱиɫɥɟ, ɭɤаɡаɧɧɨɦ ɞɥя ɡɧаɱɟɧия ɩаɪаɦɟɬɪа, ɨɛɧаɪɭɠɟɧ ɧɟɞɨɩɭɫɬиɦɵɣ ɫиɦвɨɥ. 

ɉɪиɦɟɪ: *ESE #B01010102

-123 Numeric overflow

Ɉɛɧаɪɭɠɟɧ ɱиɫɥɨвɨɣ ɩаɪаɦɟɬɪ ɫ ɩɨɤаɡаɬɟɥɟɦ ɛɨɥɟɟ 32 000.

-124 Too many digits

Ɉɛɧаɪɭɠɟɧ ɱиɫɥɨвɨɣ ɩаɪаɦɟɬɪ, ɦаɧɬиɫɫа ɤɨɬɨɪɨɝɨ ɫɨɞɟɪɠиɬ ɛɨɥɟɟ 255 ɪаɡɪяɞɨв, вɤɥɸɱая ɧаɱаɥɶɧɵɟ ɧɭɥи.

-128 Numeric data not allowed

Вɦɟɫɬɨ ɨɠиɞаɟɦɨɣ ɫиɦвɨɥɶɧɨɣ ɫɬɪɨɤи ɛɵɥ ɩɨɥɭɱɟɧ ɱиɫɥɨвɨɣ ɩаɪаɦɟɬɪ.

ɉɪиɦɟɪ: DISP:TEXT 123

-130[1] Suffix error

Ȼɵɥ ɧɟɩɪавиɥɶɧɨ ɭɤаɡаɧ ɫɭɮɮиɤɫ ɱиɫɥɨвɨɝɨ ɩаɪаɦɟɬɪа. Вɨɡɦɨɠɧɨ, ɛɵɥа ɞɨɩɭɳɟɧа ɨɩɟɱаɬɤа в ɫɭɮɮиɤɫɟ 
иɥи ɫɭɮɮиɤɫ ɧɟɩɪиɟɦɥɟɦ ɞɥя ɱиɫɥɨвɨɝɨ ɩаɪаɦɟɬɪа.

ɉɪиɦɟɪ: TRIG:DEL 0.5 SECS

-131 Invalid suffix

Ȼɵɥ ɧɟɩɪавиɥɶɧɨ ɭɤаɡаɧ ɫɭɮɮиɤɫ ɱиɫɥɨвɨɝɨ ɩаɪаɦɟɬɪа. Вɨɡɦɨɠɧɨ, в ɫɭɮɮиɤɫɟ ɛɵɥа ɞɨɩɭɳɟɧа ɨɩɟɱаɬɤа.

ɉɪиɦɟɪ: TRIG:DEL 0.5 SECS

-134 Suffix too long

В ɫɭɮɮиɤɫɟ ɞɥя ɱиɫɥɨвɨɝɨ ɩаɪаɦɟɬɪа ɫɨɞɟɪɠиɬɫя ɫɥиɲɤɨɦ ɦɧɨɝɨ ɫиɦвɨɥɨв.

ɍаɜɦɣца 4-1 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах вɵɩɨɥɧɟɧия (ɩɪɨɞɨɥɠɟɧиɟ)
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-138 Suffix not allowed

ɉɨɥɭɱɟɧ ɫɭɮɮиɤɫ, ɫɥɟɞɭɸɳиɣ ɡа ɱиɫɥɨвɵɦ ɩаɪаɦɟɬɪɨɦ, ɧɟ ɩɨɞɞɟɪɠиваɸɳиɦ ɫɭɮɮиɤɫɵ. 

ɉɪиɦɟɪ: STAT:QUES:ENAB 18 SEC (SEC — ɧɟɞɨɩɭɫɬиɦɵɣ ɫɭɮɮиɤɫ.)

-141 Invalid character data

Эɥɟɦɟɧɬ ɫиɦвɨɥɶɧɵх ɞаɧɧɵх ɫɨɞɟɪɠиɬ ɧɟɞɨɩɭɫɬиɦɵɣ ɫиɦвɨɥ, иɥи ɩɨɥɭɱɟɧɧɵɣ ɷɥɟɦɟɧɬ ɧɟɞɨɩɭɫɬиɦ 
ɞɥя ɡаɝɨɥɨвɤа.

-144 Character data too long

Эɥɟɦɟɧɬ ɫиɦвɨɥɶɧɵх ɞаɧɧɵх ɫɨɞɟɪɠиɬ ɫɥиɲɤɨɦ ɦɧɨɝɨ ɫиɦвɨɥɨв.

-148 Character data not allowed

Вɦɟɫɬɨ ɨɠиɞаɟɦɨɣ ɫиɦвɨɥɶɧɨɣ ɫɬɪɨɤи иɥи ɱиɫɥɨвɨɝɨ ɩаɪаɦɟɬɪа ɛɵɥ ɩɨɥɭɱɟɧ ɞиɫɤɪɟɬɧɵɣ ɩаɪаɦɟɬɪ. 
ɉɪɨвɟɪɶɬɟ ɫɩиɫɨɤ ɩаɪаɦɟɬɪɨв, ɱɬɨɛɵ ɭɛɟɞиɬɶɫя, ɱɬɨ ɛɵɥ иɫɩɨɥɶɡɨваɧ ɩаɪаɦɟɬɪ ɞɨɩɭɫɬиɦɨɝɨ ɬиɩа. 

ɉɪиɦɟɪ: DISP:TEXT ON

-151 Invalid string data

ɉɨɥɭɱɟɧа ɧɟɞɨɩɭɫɬиɦая ɫиɦвɨɥɶɧая ɫɬɪɨɤа. ɍɛɟɞиɬɟɫɶ, ɱɬɨ ɫиɦвɨɥɶɧая ɫɬɪɨɤа ɛɵɥа ɡаɤɥɸɱɟɧа в ɨɞиɧаɪ-
ɧɵɟ иɥи ɞвɨɣɧɵɟ ɤавɵɱɤи.

ɉɪиɦɟɪ: DISP:TEXT ’ON

-158 String data not allowed

ɉɨɥɭɱɟɧа ɫиɦвɨɥɶɧая ɫɬɪɨɤа, ɧɨ ɨɧа ɧɟɞɨɩɭɫɬиɦа ɞɥя ɤɨɦаɧɞɵ. ɉɪɨвɟɪɶɬɟ ɫɩиɫɨɤ ɩаɪаɦɟɬɪɨв, ɱɬɨɛɵ ɭɛɟ-
ɞиɬɶɫя, ɱɬɨ ɛɵɥ иɫɩɨɥɶɡɨваɧ ɩаɪаɦɟɬɪ ɞɨɩɭɫɬиɦɨɝɨ ɬиɩа.

ɉɪиɦɟɪ: TRIG:DEL ‘zero’

Ɉɬ -160 
ɞɨ -168

Block data errors

ɂɫɬɨɱɧиɤ ɩиɬаɧия ɧɟ ɩɪиɧиɦаɟɬ ɛɥɨɤ ɞаɧɧɵх.

Ɉɬ -170 
ɞɨ -178

Expression errors

ɂɫɬɨɱɧиɤ ɩиɬаɧия ɧɟ ɩɨɞɞɟɪɠиваɟɬ ɦаɬɟɦаɬиɱɟɫɤиɟ вɵɪаɠɟɧия.

-211 Trigger ignored

Ȼɵɥа ɩɨɥɭɱɟɧ ɡаɩɭɫɤ ɝɪɭɩɩɨвɨɝɨ вɵɩɨɥɧɟɧия (GET) иɥи ɤɨɦаɧɞа *TRG, ɨɞɧаɤɨ ɡаɩɭɫɤ ɛɵɥ ɩɪɨиɝɧɨɪиɪɨваɧ. 
В ɤаɱɟɫɬвɟ иɫɬɨɱɧиɤа ɡаɩɭɫɤа ɫɥɟɞɭɟɬ ɭɤаɡаɬɶ ɲиɧɭ и иɧиɰииɪɨваɬɶ ɩɨɞɫиɫɬɟɦɭ ɡаɩɭɫɤа ɫ ɩɨɦɨɳɶɸ ɤɨɦаɧ-
ɞɵ INIT[:IMM].

-213 Init ignored

Ȼɵɥа ɩɨɥɭɱɟɧа ɤɨɦаɧɞа INITiate, ɨɞɧаɤɨ ɨɧа ɧɟ ɦɨɝɥа ɛɵɬɶ ɨɛɪаɛɨɬаɧа иɡ-ɡа ɬɨɝɨ, ɱɬɨ вɵɩɨɥɧяɥɨɫɶ 
иɡɦɟɪɟɧиɟ. Ввɟɞиɬɟ ɤɨɦаɧɞɭ ɨɱиɫɬɤи ɭɫɬɪɨɣɫɬва, ɱɬɨɛɵ ɩɪɟɪваɬɶ вɵɩɨɥɧяɟɦɨɟ иɡɦɟɪɟɧиɟ, и ɩɟɪɟɤɥɸɱиɬɟ 
иɫɬɨɱɧиɤ ɩиɬаɧия в ɪɟɠиɦ ɨɠиɞаɧия.

ɍаɜɦɣца 4-1 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах вɵɩɨɥɧɟɧия (ɩɪɨɞɨɥɠɟɧиɟ)
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-221 Settings conflict

Ɉɛɨɡɧаɱаɟɬ, ɱɬɨ ɛɵɥ ɪаɫɩɨɡɧаɧ ɥɟɝаɥɶɧɵɣ ɩɪɨɝɪаɦɦɧɵɣ ɷɥɟɦɟɧɬ ɞаɧɧɵх, ɧɨ ɨɧ ɧɟ ɛɵɥ вɵɩɨɥɧɟɧ 
иɡ-ɡа ɬɟɤɭɳɟɝɨ ɫɨɫɬɨяɧия ɭɫɬɪɨɣɫɬва.

-222 Data out of range

Ɂɧаɱɟɧиɟ ɱиɫɥɨвɨɝɨ ɩаɪаɦɟɬɪа ɧахɨɞиɬɫя ɡа ɩɪɟɞɟɥаɦи ɞɨɩɭɫɬиɦɨɝɨ ɞɥя ɤɨɦаɧɞɵ ɞиаɩаɡɨɧа.

ɉɪиɦɟɪ: TRIG:DEL -3 

-223 Too much data

ɉɨɥɭɱɟɧа ɫиɦвɨɥɶɧая ɫɬɪɨɤа, ɤɨɬɨɪая ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɛɪаɛɨɬаɧа, ɩɨɫɤɨɥɶɤɭ ɟɟ ɞɥиɧа ɩɪɟвɵɲаɟɬ 40 ɫиɦвɨ-
ɥɨв. Эɬа ɨɲиɛɤа ɦɨɠɟɬ ɛɵɬɶ вɵɡваɧа ɤɨɦаɧɞɨɣ CALibration:STRing. 

-224 Illegal parameter value

ɉɨɥɭɱɟɧɧɵɣ ɞиɫɤɪɟɬɧɵɣ ɩаɪаɦɟɬɪ ɧɟɞɨɩɭɫɬиɦ ɞɥя ɤɨɦаɧɞɵ. Вɨɡɦɨɠɧɨ, ɛɵɥ иɫɩɨɥɶɡɨваɧ ɧɟɩɪавиɥɶɧɵɣ 
ɩаɪаɦɟɬɪ.

ɉɪиɦɟɪ: DISP:STAT XYZ (XYZ — ɧɟɞɨɩɭɫɬиɦɵɣ ваɪиаɧɬ.)

-330 Self-test failed

Сɛɨɣ ɩɪи вɵɩɨɥɧɟɧии ɩɨɥɧɨɝɨ ɫаɦɨɬɟɫɬиɪɨваɧия, иɧиɰииɪɨваɧɧɨɝɨ ɱɟɪɟɡ ɭɞаɥɟɧɧɵɣ иɧɬɟɪɮɟɣɫ (ɤɨɦаɧɞа 
*TST?). ɉɨɦиɦɨ ɞаɧɧɨɣ ɨɲиɛɤи ɫɨɡɞаɸɬɫя ɛɨɥɟɟ ɩɨɞɪɨɛɧɵɟ ɨɬɱɟɬɵ ɨɛ ɨɲиɛɤах ɩɨ ɪɟɡɭɥɶɬаɬаɦ ɫаɦɨɬɟ-
ɫɬиɪɨваɧия. Сɦ. ɬаɤɠɟ “Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɫаɦɨɬɟɫɬиɪɨваɧия” on page 137.

-350 Queue overflow

ɉɟɪɟɩɨɥɧɟɧиɟ ɨɱɟɪɟɞи ɨɲиɛɨɤ иɡ-ɡа вɨɡɧиɤɧɨвɟɧия ɛɨɥɟɟ 20 ɨɲиɛɨɤ. ɉɨɫɥɟɞɭɸɳиɟ ɨɲиɛɤи ɧɟ ɫɨхɪаɧяɸɬ-
ɫя, ɩɨɤа ɧɟ ɛɭɞɭɬ ɩɪɨɱиɬаɧɵ вɫɟ ɨɲиɛɤи. Ɉɱɟɪɟɞɶ ɨɲиɛɨɤ ɨɱиɳаɟɬɫя ɩɪи ɨɬɤɥɸɱɟɧии ɩиɬаɧия иɥи ɩɨɫɥɟ вɵ-
ɩɨɥɧɟɧия ɤɨɦаɧɞɵ *CLS. 

-410 Query INTERRUPTED

Ȼɵɥа ɩɨɥɭɱɟɧа ɤɨɦаɧɞа ɨɬɩɪавɤи ɞаɧɧɵх в вɵхɨɞɧɨɣ ɛɭɮɟɪ, ɨɞɧаɤɨ в вɵхɨɞɧɨɦ ɛɭɮɟɪɟ ɫɨɞɟɪɠаɥиɫɶ 
ɞаɧɧɵɟ ɩɪɟɞɵɞɭɳɟɣ ɤɨɦаɧɞɵ (ɩɪɟɞɵɞɭɳиɟ ɞаɧɧɵɟ ɧɟ ɩɟɪɟɡаɩиɫɵваɸɬɫя). Вɵхɨɞɧɨɣ ɛɭɮɟɪ ɨɱиɳаɟɬɫя 
ɩɪи ɨɬɤɥɸɱɟɧии ɩиɬаɧия иɥи ɩɨɫɥɟ вɵɩɨɥɧɟɧия ɤɨɦаɧɞɵ *RST (ɫɛɪɨɫ). 

-420 Query UNTERMINATED

ɂɫɬɨɱɧиɤ ɩиɬаɧия ɩɨɥɭɱиɥ ɡаɩɪɨɫ ɧа ɨɛɦɟɧ ɞаɧɧɵɦи (ɬ. ɟ. ɡаɩɪɨɫ ɧа ɨɬɩɪавɤɭ ɞаɧɧɵх ɱɟɪɟɡ иɧɬɟɪɮɟɣɫ), 
ɨɞɧаɤɨ ɧɟ ɛɵɥа ɩɨɥɭɱɟɧа ɤɨɦаɧɞа ɨɬɩɪавɤи ɞаɧɧɵх в вɵхɨɞɧɨɣ ɛɭɮɟɪ. ɇаɩɪиɦɟɪ, ɦɨɝɥа ɛɵɬɶ ɨɬɩɪавɥɟɧа 
ɤɨɦаɧɞа APPLy (ɧɟ вɵɡɵваɸɳая ɫɨɡɞаɧия ɞаɧɧɵх), а ɡаɬɟɦ ɩɪɟɞɩɪиɧяɬа ɩɨɩɵɬɤа вɵɩɨɥɧɟɧия ɤɨɦаɧɞɵ 
ENTER ɞɥя ɱɬɟɧия ɞаɧɧɵх ɱɟɪɟɡ ɭɞаɥɟɧɧɵɣ иɧɬɟɪɮɟɣɫ.

-430 Query DEADLOCKED

Ȼɵɥа ɩɨɥɭɱɟɧа ɤɨɦаɧɞа, ɫɨɡɞаɸɳая ɫɥиɲɤɨɦ ɦɧɨɝɨ ɞаɧɧɵх ɞɥя их ɪаɡɦɟɳɟɧия в вɵхɨɞɧɨɦ ɛɭɮɟɪɟ, вхɨɞ-
ɧɨɣ ɛɭɮɟɪ ɬаɤɠɟ ɡаɩɨɥɧɟɧ. Вɵɩɨɥɧɟɧиɟ ɤɨɦаɧɞɵ ɛɭɞɟɬ ɩɪɨɞɨɥɠɟɧɨ, ɨɞɧаɤɨ вɫɟ ɞаɧɧɵɟ ɛɭɞɭɬ ɭɬɟɪяɧɵ.

ɍаɜɦɣца 4-1 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах вɵɩɨɥɧɟɧия (ɩɪɨɞɨɥɠɟɧиɟ)
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-440 Query UNTERMINATED after indefinite response

Кɨɦаɧɞа *IDN? ɞɨɥɠɧа ɛɵɬɶ ɩɨɫɥɟɞɧɟɣ ɤɨɦаɧɞɨɣ ɡаɩɪɨɫа в ɤɨɦаɧɞɧɨɣ ɫɬɪɨɤɟ. 

ɉɪиɦɟɪ: *IDN?;:SYST:VERS?

501 Isolator UART framing error
Ɉɲиɛɤа ɮɨɪɦиɪɨваɧия ɤаɞɪа Isolator UART.

502 Isolator UART overrun error
Ɉɲиɛɤа ɩɟɪɟɩɨɥɧɟɧия Isolator UART.

503[1] SPI data error

Ɉɲиɛɤа ɞаɧɧɵх ɩɪи ɨɛɦɟɧɟ ɞаɧɧɵɦи ɦɟɠɞɭ ɨɫɧɨвɧɵɦ ɤɨɧɬɪɨɥɥɟɪɨɦ U10 и ɤɨɧɬɪɨɥɥɟɪɨɦ ввɨɞа/ 
вɵвɨɞа U752.

511 RS-232 framing error
Ɉɲиɛɤа ɮɨɪɦиɪɨваɧия ɤаɞɪа RS-232.

512 RS-232 overrun error
Ɉɲиɛɤа ɩɟɪɟɩɨɥɧɟɧия RS-232.

513 RS-232 parity error
Ɉɲиɛɤа ɤɨɧɬɪɨɥя ɱɟɬɧɨɫɬи RS-232.

514 Command allowed only with RS-232
Кɨɦаɧɞа ɞɨɩɭɫɬиɦа ɬɨɥɶɤɨ ɫ RS-232.

ɂɦɟɟɬɫя ɬɪи ɤɨɦаɧɞɵ, иɫɩɨɥɶɡɨваɧиɟ ɤɨɬɨɪɵх ɞɨɩɭɫɬиɦɨ ɬɨɥɶɤɨ ɫ иɧɬɟɪɮɟɣɫɨɦ RS-232: SYSTem:LOCal, 
SYSTem:REMote и SYSTem:RWLock. 

521 Input buffer overflow
ɉɟɪɟɩɨɥɧɟɧиɟ вхɨɞɧɨɝɨ ɛɭɮɟɪа.

522 Output buffer overflow
ɉɟɪɟɩɨɥɧɟɧиɟ вɵхɨɞɧɨɝɨ ɛɭɮɟɪа.

550 Command not allowed in local
Кɨɦаɧɞа ɧɟɞɨɩɭɫɬиɦа в ɥɨɤаɥɶɧɨɦ ɪɟɠиɦɟ.

ɉɟɪɟɞ ɨɬɩɪавɤɨɣ ɞɪɭɝих ɤɨɦаɧɞ ɱɟɪɟɡ иɧɬɟɪɮɟɣɫ RS-232 ɫɥɟɞɭɟɬ ɨɛяɡаɬɟɥɶɧɨ ɨɬɩɪавиɬɶ ɤɨɦаɧɞɭ 
SYSTem:REMote.

[1] Эɬɨ ɫɨɨɛɳɟɧиɟ ɨɛ ɨɲиɛɤɟ ɩɪиɦɟɧяɟɬɫя ɬɨɥɶɤɨ ɞɥя ɦɨɞɟɥɟɣ ɫ ɫɟɪиɣɧɵɦи ɧɨɦɟɪаɦи MY53xx6xxx.

ɍаɜɦɣца 4-1 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах вɵɩɨɥɧɟɧия (ɩɪɨɞɨɥɠɟɧиɟ)
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Ɍɩɩɜɴɠɨɣɺ ɩɜ ɩɳɣɜɥаɰ ɬаɧɩɭɠɬɭɣɫɩваɨɣɺ
ɇɢɠɟ ɨɩɢɫɚɧɵ ɨɲɢɛɤɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɢ ɜɵɩɨɥ-
ɧɟɧɢɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɫɦ. Ƚɥɚɜɭ 8, «ɋɟɪɜɢɫ ɢ ɬɟхɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ».

ɍаɜɦɣца 4-2 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɫаɦɨɬɟɫɬиɪɨваɧия

601 Front panel does not respond
ɉɟɪɟɞɧяя ɩаɧɟɥɶ ɧɟ ɨɬвɟɱаɟɬ.

Ɉɫɧɨвɧɨɣ ɤɨɧɬɪɨɥɥɟɪ U121 (U10 ɞɥя ɦɨɞɟɥɟɣ ɫ ɫɟɪɢɣɧыɦɢ ɧɨɦɟɪаɦɢ MY53xx6xxx) ɩɵɬаɟɬɫя ɭɫɬаɧɨвиɬɶ 
ɩɨɫɥɟɞɨваɬɟɥɶɧɭɸ ɫвяɡɶ ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ ɩɟɪɟɞɧɟɣ ɩаɧɟɥи U1 (U602 ɞɥя ɦɨɞɟɥɟɣ ɫ ɫɟɪɢɣɧыɦɢ ɧɨɦɟɪаɦɢ 

MY53xx6xxx) ɧа ɩɥаɬɟ ɩɟɪɟɞɧɟɣ ɩаɧɟɥи. Вɨ вɪɟɦя ɷɬɨɝɨ ɬɟɫɬа ɤɨɧɬɪɨɥɥɟɪ U1 (U602 ɞɥя ɦɨɞɟɥɟɣ ɫ ɫɟɪɢɣɧы-

ɦɢ ɧɨɦɟɪаɦɢ MY53xx6xxx) вɤɥɸɱаɟɬ вɫɟ ɫɟɝɦɟɧɬɵ ɧа ɞиɫɩɥɟɟ. Ⱦɥя ɩɪɨхɨɠɞɟɧия ɷɬɨɝɨ ɬɟɫɬа ɞɨɥɠɟɧ вɵɩɨɥ-
ɧяɬɶɫя ɨɛɦɟɧ ɞаɧɧɵɦи в ɨɛɨих ɧаɩɪавɥɟɧиях. 

ȿɫɥи ɞаɧɧая ɨɲиɛɤа ɮиɤɫиɪɭɟɬɫя вɨ вɪɟɦя ɫаɦɨɬɟɫɬиɪɨваɧия ɩɪи вɤɥɸɱɟɧии ɩиɬаɧия, иɫɬɨɱɧиɤ ɩиɬаɧия 
ɩɨɞаɫɬ ɞва ɡвɭɤɨвɵх ɫиɝɧаɥа. Эɬɭ ɨɲиɛɤɭ ɦɨɠɧɨ ɩɪɨɱиɬаɬɶ ɬɨɥɶɤɨ ɱɟɪɟɡ ɭɞаɥɟɧɧɵɣ иɧɬɟɪɮɟɣɫ.

602 RAM read/write failed
Сɛɨɣ ɱɬɟɧия/ɡаɩиɫи ɈɁɍ.

Вɨ вɪɟɦя ɷɬɨɝɨ ɬɟɫɬа ɩɪɨиɡвɨɞиɬɫя ɡаɩиɫɶ и ɱɬɟɧиɟ ɧаɫɬɪɨɟɱɧɨɣ ɬаɛɥиɰɵ 55h и AAh ɞɥя ɤаɠɞɨɝɨ аɞɪɟɫа 
ɈɁɍ U125. Ʌɸɛая ɨɲиɛɤа ɫɱиɬɵваɧия вɵɡɵваɟɬ ɫɛɨɣ ɫаɦɨɬɟɫɬиɪɨваɧия. Эɬɭ ɨɲиɛɤɭ ɦɨɠɧɨ ɩɪɨɱиɬаɬɶ ɬɨɥɶ-
ɤɨ ɱɟɪɟɡ ɭɞаɥɟɧɧɵɣ иɧɬɟɪɮɟɣɫ.

603 A/D sync stuck
Сɛɨɣ ɫиɧхɪɨɧиɡаɰии Ⱥɐɉ.

Ɉɫɧɨвɧɨɣ ɤɨɧɬɪɨɥɥɟɪ ɨɬɩɪавɥяɟɬ ɫиɝɧаɥ ɫиɧхɪɨɧиɡаɰии Ⱥɐɉ ɧа ɤɨɧɬɪɨɥɥɟɪɵ U121 и U130 ɞɥя ɡаɳɟɥɤива-
ɧия ɡɧаɱɟɧиɣ ɫɱɟɬɱиɤɨв иɧɬɟɝɪаɬɨɪа Ⱥɐɉ. ȿɫɥи ɩɪɟɪɵваɧиɟ ɫиɧхɪɨɧиɡаɰии ɧɟ ɪаɫɩɨɡɧаɟɬɫя и вɨɡɧиɤаɟɬ 
ɩɨɫɥɟɞɭɸɳая ɡаɞɟɪɠɤа, ɪɟɝиɫɬɪиɪɭɟɬɫя ɫɛɨɣ.

604 A/D slope convergence failed
Сɛɨɣ ɤɨɧвɟɪɝɟɧɰии иɧɬɟɝɪаɬɨɪа Ⱥɐɉ.

Вхɨɞɧɨɣ ɭɫиɥиɬɟɥɶ ɧаɫɬɪɨɟɧ ɧа ɫɨɫɬɨяɧиɟ ɧɭɥɟвɨɝɨ ɭɪɨвɧя ɞɥя иɡɦɟɪɟɧиɣ в ɞиаɩаɡɨɧɟ 10 В. ɉɪи вɵɩɨɥɧɟ-
ɧии ɷɬɨɝɨ ɬɟɫɬа ɩɪɨвɟɪяɟɬɫя, вɵɞаɟɬɫя ɥи иɧɬɟɝɪаɬɨɪɨɦ Ⱥɐɉ ɩɪиɛɥиɡиɬɟɥɶɧɨ ɨɞиɧаɤɨвɨɟ (±10 %) ɤɨɥиɱɟ-
ɫɬвɨ иɦɩɭɥɶɫɨв ɞɥя ɩɨɥɨɠиɬɟɥɶɧɵх и ɨɬɪиɰаɬɟɥɶɧɵх ɮɪɨɧɬɨв в ɬɟɱɟɧиɟ иɧɬɟɪваɥа 20 ɦɫ.

605 Cannot calibrate rundown gain
ɇɟвɨɡɦɨɠɧɨ ɨɬɤаɥиɛɪɨваɬɶ ɭɫиɥɟɧиɟ ɧа ɫɩаɞɟ.

Вɨ вɪɟɦя вɵɩɨɥɧɟɧия ɞаɧɧɨɝɨ ɬɟɫɬа ɩɪɨвɟɪяɟɬɫя ɧɨɦиɧаɥɶɧɵɣ ɭɪɨвɟɧɶ ɭɫиɥɟɧия ɦɟɠɞɭ иɧɬɟɝɪиɪɭɸɳиɦ 
Ⱥɐɉ и вɧɭɬɪɟɧɧиɦ Ⱥɐɉ ɤɨɧɬɪɨɥɥɟɪа U121. Ⱦаɧɧая ɨɲиɛɤа ɮиɤɫиɪɭɟɬɫя, ɟɫɥи ɧɟвɨɡɦɨɠɧɨ ɡавɟɪɲиɬɶ ɩɪɨ-
ɰɟɞɭɪɭ иɡ-ɡа аɩɩаɪаɬɧɨɝɨ ɫɛɨя.
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606 Rundown gain out of range
ɍɫиɥɟɧиɟ ɧа ɫɩаɞɟ вɧɟ ɞиаɩаɡɨɧа.

Вɨ вɪɟɦя вɵɩɨɥɧɟɧия ɞаɧɧɨɝɨ ɬɟɫɬа ɩɪɨвɟɪяɟɬɫя ɧɨɦиɧаɥɶɧɵɣ ɭɪɨвɟɧɶ ɭɫиɥɟɧия ɦɟɠɞɭ иɧɬɟɝɪиɪɭɸɳиɦ 
Ⱥɐɉ и вɧɭɬɪɟɧɧиɦ Ⱥɐɉ ɤɨɧɬɪɨɥɥɟɪа U121. ɇɨɦиɧаɥɶɧɨɟ ɡɧаɱɟɧиɟ ɭɫиɥɟɧия ɩɪɨвɟɪяɟɬɫя ɫ ɬɨɱɧɨɫɬɶɸ ±10 %.

607 Rundown too noisy
ɉɨвɵɲɟɧɧɵɟ ɲɭɦɵ ɧа ɫɩаɞɟ.

Вɨ вɪɟɦя вɵɩɨɥɧɟɧия ɞаɧɧɨɝɨ ɬɟɫɬа ɩɪɨвɟɪяɟɬɫя ɩɨвɬɨɪяɟɦɨɫɬɶ ɭɪɨвɧя ɭɫиɥɟɧия ɦɟɠɞɭ иɧɬɟɝɪиɪɭɸɳиɦ 
Ⱥɐɉ и вɧɭɬɪɟɧɧиɦ Ⱥɐɉ ɤɨɧɬɪɨɥɥɟɪа U121. Ɍɟɫɬ ɭɫиɥɟɧия (606) вɵɩɨɥɧяɟɬɫя вɨɫɟɦɶ ɪаɡ. ɍɪɨвɟɧɶ ɲɭɦɨв 
ɭɫиɥɟɧия ɞɨɥɠɟɧ ɛɵɬɶ ɧиɠɟ ±64 ɦɥаɞɲих ɡɧаɱаɳих ɪаɡɪяɞɨв вɧɭɬɪɟɧɧɟɝɨ Ⱥɐɉ U121.

608 Serial configuration readback failed
Сɛɨɣ ɫɱиɬɵваɧия ɩɨɫɥɟɞɨваɬɟɥɶɧɨɣ ɤɨɧɮиɝɭɪаɰии.

Вɨ вɪɟɦя ɷɬɨɝɨ ɬɟɫɬа вɵɩɨɥɧяɟɬɫя ɩɟɪɟɨɬɩɪавɤа ɩɨɫɥɟɞɧих 3 ɛаɣɬɨв ɞаɧɧɵх ɩɨɫɥɟɞɨваɬɟɥɶɧɨɣ ɤɨɧɮиɝɭɪа-
ɰии ɧа вɫɟ ɩɨɫɥɟɞɨваɬɟɥɶɧɵɟ ɥиɧии ɩɟɪɟɞаɱи (SERDAT, SERBCK и SERCLK). Ɂаɬɟɦ ɞаɧɧɵɟ ɫиɧхɪɨɧɧɨ вɨɡ-
вɪаɳаɸɬɫя в ɤɨɧɬɪɨɥɥɟɪ U130 и ɫɪавɧиваɸɬɫя ɫ иɫхɨɞɧɵɦи ɨɬɩɪавɥɟɧɧɵɦи 3 ɛаɣɬаɦи. ȿɫɥи ɞаɧɧɵɟ ɧɟ ɫɨ-
вɩаɞаɸɬ, вɨɡɧиɤаɟɬ ɨɲиɛɤа. Вɨ вɪɟɦя ɷɬɨɝɨ ɬɟɫɬа ɩɪɨвɟɪяɟɬɫя ɩɨɫɥɟɞɨваɬɟɥɶɧая ɥиɧия ɩɟɪɟɞаɱи ɞаɧɧɵх 
ɱɟɪɟɡ ɤɨɧɬɪɨɥɥɟɪ U138.

609[1] System ADC test failed
Сɛɨɣ ɬɟɫɬа Ⱥɐɉ ɫиɫɬɟɦɵ.

В ɷɬɨɦ ɬɟɫɬɟ ɩɪɨвɟɪяɟɬɫя ɪаɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ аɩɩаɪаɬɧɨɣ ɱаɫɬи Ⱥɐɉ. Ɉɫɧɨвɧɨɣ ɤɨɧɬɪɨɥɥɟɪ U10 ɭɫɬаɧавɥи-
ваɟɬ ɫɨɟɞиɧɟɧиɟ ɫ Ⱥɐɉ и ɩɪɨвɟɪяɟɬ ɧаɥиɱиɟ ɤаɤих-ɥиɛɨ ɛиɬɨв ɨɲиɛɨɤ в ɨɬɱɟɬɟ ɨ ɫɨɫɬɨяɧии Ⱥɐɉ.

624 Unable to sense line frequency
ɇɟвɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥиɬɶ ɱаɫɬɨɬɭ ɲиɧɵ ɨɩɪɨɫа.

В ɷɬɨɦ ɬɟɫɬɟ ɩɪɨвɟɪяɟɬɫя ɩɟɪɟɤɥɸɱɟɧиɟ ɥɨɝиɤи LSENSE ɧа вхɨɞɟ ɤɨɧɬɪɨɥɥɟɪа U121. ȿɫɥи ɥɨɝиɱɟɫɤиɣ ввɨɞ 
ɧɟ ɨɛɧаɪɭɠɟɧ, ɞɥя ɩɨɫɥɟɞɭɸɳих иɡɦɟɪɟɧиɣ иɫɬɨɱɧиɤ ɩиɬаɧия ɩɟɪɟɤɥɸɱаɟɬɫя в ɪɟɠиɦ ɪаɛɨɬɵ ɫ ɲиɧɨɣ 
ɧа ɱаɫɬɨɬɟ 50 Ƚɰ.

625 I/O processor did not respond
ɉɪɨɰɟɫɫɨɪ ввɨɞа/вɵвɨɞа ɧɟ ɨɬвɟɱаɟɬ.

В ɷɬɨɦ ɬɟɫɬɟ ɩɪɨвɟɪяɟɬɫя вɨɡɦɨɠɧɨɫɬɶ ɭɫɬаɧɨвɤи ɫвяɡи ɦɟɠɞɭ ɤɨɧɬɪɨɥɥɟɪаɦи U121 (U10 ɞɥя ɦɨɞɟɥɟɣ ɫ ɫɟ-

ɪɢɣɧыɦɢ ɧɨɦɟɪаɦɢ MY53xx6xxx) и U103 (U752 ɞɥя ɦɨɞɟɥɟɣ ɫ ɫɟɪɢɣɧыɦɢ ɧɨɦɟɪаɦɢ MY53xx6xxx) ɫ ɩɨɦɨɳɶɸ 
ɨɩɬиɱɟɫɤи-иɡɨɥиɪɨваɧɧɨɝɨ ɤаɧаɥа ɩɨɫɥɟɞɨваɬɟɥɶɧɨɣ ɩɟɪɟɞаɱи ɞаɧɧɵх (U108 и U109, U751 ɞɥя ɦɨɞɟɥɟɣ 

ɫ ɫɟɪɢɣɧыɦɢ ɧɨɦɟɪаɦɢ MY53xx6xxx). ɉɪи ɧɟвɨɡɦɨɠɧɨɫɬи ɭɫɬаɧɨвɤи ɫвяɡи в ɤаɤɨɦ-ɥиɛɨ ɧаɩɪавɥɟɧии ɮиɤɫи-
ɪɭɟɬɫя ɨɲиɛɤа. ȿɫɥи ɷɬɨɬ ɫɛɨɣ ɨɛɧаɪɭɠиваɟɬɫя вɨ вɪɟɦя ɫаɦɨɬɟɫɬиɪɨваɧия ɩɪи вɤɥɸɱɟɧии ɩиɬаɧия, иɫɬɨɱ-
ɧиɤ ɩиɬаɧия ɩɨɞаɟɬ ɡвɭɤɨвɨɣ ɫиɝɧаɥ и ɡаɝɨɪаɟɬɫя иɧɞиɤаɬɨɪ ɨɲиɛɤи.

626 I/O processor failed self-test
Сɛɨɣ ɫаɦɨɬɟɫɬиɪɨваɧия ɩɪɨɰɟɫɫɨɪа ввɨɞа/вɵвɨɞа.

ɉɪи вɵɩɨɥɧɟɧии ɷɬɨɝɨ ɬɟɫɬа вɵɩɨɥɧяɟɬɫя ɩɪɨвɟɪɤа вɫɬɪɨɟɧɧɨɝɨ ɈɁɍ ɩɪɨɰɟɫɫɨɪа ɫ ɩɪивяɡɤɨɣ ɤ ɬɨɱɤɟ ɡаɡɟɦ-
ɥɟɧия U103 (U752 ɞɥя ɦɨɞɟɥɟɣ ɫ ɫɟɪɢɣɧыɦɢ ɧɨɦɟɪаɦɢ MY53xx6xxx). ɉɪи ɫɛɨɟ ɮиɤɫиɪɭɟɬɫя ɨɲиɛɤа.

ɍаɜɦɣца 4-2 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɫаɦɨɬɟɫɬиɪɨваɧия (ɩɪɨɞɨɥɠɟɧиɟ)
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630 Self-test failed
Сɛɨɣ ɫаɦɨɬɟɫɬиɪɨваɧия.

В ɷɬɨɦ ɬɟɫɬɟ ɩɪɨвɟɪяɟɬɫя ɬɟɱɟɧиɟ ɬɨɤа ɱɟɪɟɡ вɟɧɬиɥяɬɨɪ. ȿɫɥи вɨ вɪɟɦя ɫаɦɨɬɟɫɬиɪɨваɧия ɩɪи вɤɥɸɱɟɧии 
ɩиɬаɧия ɨɛɧаɪɭɠиваɟɬɫя ɨɬɫɭɬɫɬвиɟ ɬɨɤа, иɫɬɨɱɧиɤ ɩиɬаɧия ɩɨɞаɟɬ ɡвɭɤɨвɨɣ ɫиɝɧаɥ и ɡаɝɨɪаɟɬɫя иɧɞиɤаɬɨɪ 
ɨɲиɛɤи. Сɛɨɣ ɬɟɫɬа вɟɧɬиɥяɬɨɪа ɦɨɠɟɬ ɩɪивɟɫɬи ɤ ɩɟɪɟɝɪɟвɭ иɫɬɨɱɧиɤа ɩиɬаɧия.

631 System DAC test failed
Сɛɨɣ ɬɟɫɬа ɐȺɉ ɫиɫɬɟɦɵ.

В ɷɬɨɦ ɬɟɫɬɟ ɩɪɨвɟɪяɟɬɫя ɪаɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ аɩɩаɪаɬɧɨɣ ɱаɫɬи ɐȺɉ. Ɉɫɧɨвɧɨɣ ɤɨɧɬɪɨɥɥɟɪ U121 (U10 

ɞɥя ɦɨɞɟɥɟɣ ɫ ɫɟɪɢɣɧыɦɢ ɧɨɦɟɪаɦɢ MY53xx6xxx) ɨɬɩɪавɥяɟɬ ɞаɧɧɵɟ ɨɩɨɪɧɨɝɨ ɧаɩɪяɠɟɧия в ɐȺɉ и ɩɪɟɨɛ-
ɪаɡɭɟɬ вɵхɨɞɧɵɟ ɰиɮɪɨвɵɟ ɞаɧɧɵɟ ɐȺɉ, ɱɬɨɛɵ ɨɩɪɟɞɟɥиɬɶ, ɧахɨɞяɬɫя ɥи ɨɧи в ɩɪɟɞɟɥах ɞɨɩɭɫɬиɦɨɝɨ 
ɞиаɩаɡɨɧа.

632 Hardware test failed
Сɛɨɣ ɬɟɫɬиɪɨваɧия аɩɩаɪаɬɧɨɣ ɱаɫɬи.

В ɷɬɨɦ ɬɟɫɬɟ ɩɪɨвɟɪяɟɬɫя ɫɨɫɬɨяɧиɟ ɭɫиɥиɬɟɥɟɣ ɫиɝɧаɥɨв ɨɲиɛɨɤ ɩɨ ɧаɩɪяɠɟɧиɸ и ɬɨɤɭ ɞɥя ɰɟɩи ɩиɬаɧия. 
ȿɫɥи ɨɛа ɭɫиɥиɬɟɥя ɧɟɪаɛɨɬɨɫɩɨɫɨɛɧɵ, иɫɬɨɱɧиɤ ɩиɬаɧия ɩɨɞаɟɬ ɡвɭɤɨвɨɣ ɫиɝɧаɥ и ɡаɝɨɪаɟɬɫя иɧɞиɤаɬɨɪ 
ɨɲиɛɤи.

[1] Эɬɨ ɫɨɨɛɳɟɧиɟ ɨɛ ɨɲиɛɤɟ ɩɪиɦɟɧяɟɬɫя ɬɨɥɶɤɨ ɞɥя ɦɨɞɟɥɟɣ ɫ ɫɟɪиɣɧɵɦи ɧɨɦɟɪаɦи MY53xx6xxx.

ɍаɜɦɣца 4-2 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɫаɦɨɬɟɫɬиɪɨваɧия (ɩɪɨɞɨɥɠɟɧиɟ)



4 Ɍɩɩɜɴɠɨɣɺ ɩɜ ɩɳɣɜɥаɰ
Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɤаɥиɛɪɨвɤи
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Ɍɩɩɜɴɠɨɣɺ ɩɜ ɩɳɣɜɥаɰ ɥаɦɣɜɫɩвɥɣ
ɇɢɠɟ ɨɩɢɫɚɧɵ ɨɲɢɛɤɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɢ ɜɵɩɨɥ-
ɧɟɧɢɢ ɤɚɥɢɛɪɨɜɤɢ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚ-
ɰɢɢ ɫɦ. Ƚɥɚɜɭ 8, «ɋɟɪɜɢɫ ɢ ɬɟхɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ».

ɍаɜɦɣца 4-3 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɤаɥиɛɪɨвɤи

701 Cal security disabled by jumper
Ɂаɳиɬа ɤаɥиɛɪɨвɤи ɨɬɤɥɸɱɟɧа ɩɟɪɟɦɵɱɤɨɣ.

Ɏɭɧɤɰия ɡаɳиɬɵ ɤаɥиɛɪɨвɤи ɨɬɤɥɸɱɟɧа ɩɭɬɟɦ ɭɫɬаɧɨвɤи ɩɟɪɟɦɵɱɤи вɧɭɬɪи ɤɨɪɩɭɫа иɫɬɨɱɧиɤа ɩиɬаɧия. 
Ⱦаɧɧая ɨɲиɛɤа, вɨɡɧиɤаɸɳая ɩɪи вɤɥɸɱɟɧии ɩиɬаɧия, в ɫɨɨɬвɟɬɫɬвɭɸɳих ɫɥɭɱаях ɩɪɟɞɭɩɪɟɠɞаɟɬ ɨ ɬɨɦ, 
ɱɬɨ иɫɬɨɱɧиɤ ɩиɬаɧия ɧɟ ɡаɳиɳɟɧ. 

702 Cal secured
Каɥиɛɪɨвɤа ɡаɳиɳɟɧа.

Ɏɭɧɤɰия ɡаɳиɬɵ ɤаɥиɛɪɨвɤи иɫɬɨɱɧиɤа ɩиɬаɧия вɤɥɸɱɟɧа.

703 Invalid secure code
ɇɟɩɪавиɥɶɧɵɣ ɤɨɞ ɡаɳиɬɵ.

ɉɪи ɩɨɩɵɬɤɟ ɨɬɤɥɸɱɟɧия иɥи вɤɥɸɱɟɧия ɮɭɧɤɰии ɡаɳиɬɵ ɤаɥиɛɪɨвɤи ɛɵɥ ввɟɞɟɧ ɧɟɩɪавиɥɶɧɵɣ ɤɨɞ ɡаɳи-
ɬɵ ɤаɥиɛɪɨвɤи. Ⱦɥя ɨɬɤɥɸɱɟɧия ɮɭɧɤɰии ɡаɳиɬɵ иɫɬɨɱɧиɤа ɩиɬаɧия ɧɟɨɛхɨɞиɦɨ иɫɩɨɥɶɡɨваɬɶ ɬɨɬ ɠɟ ɤɨɞ, 
ɤɨɬɨɪɵɣ иɫɩɨɥɶɡɨваɥɫя ɞɥя вɤɥɸɱɟɧия ɷɬɨɣ ɮɭɧɤɰии, и ɧаɨɛɨɪɨɬ. Кɨɞ ɡаɳиɬɵ ɦɨɠɟɬ ɫɨɞɟɪɠаɬɶ ɞɨ 11 ɛɭɤ-
вɟɧɧɨ-ɰиɮɪɨвɵх ɫиɦвɨɥɨв.

704 Secure code too long
Сɥиɲɤɨɦ ɞɥиɧɧɵɣ ɤɨɞ ɡаɳиɬɵ.

Ȼɵɥ ввɟɞɟɧ ɤɨɞ ɡаɳиɬɵ, ɫɨɞɟɪɠаɳиɣ ɛɨɥɟɟ 11 ɫиɦвɨɥɨв.

705 Cal aborted
Каɥиɛɪɨвɤа ɩɪɟɪваɧа.

ɉɪɨɰɟɫɫ ɤаɥиɛɪɨвɤи ɩɪɟɪɵваɟɬɫя ɩɪи ɧаɠаɬии ɥɸɛɨɣ ɤɥавиɲи ɧа ɩɟɪɟɞɧɟɣ ɩаɧɟɥи, ɩɪи ввɨɞɟ ɤɨɦаɧɞɵ 
ɧа ɨɱиɫɬɤɭ ɭɫɬɪɨɣɫɬва иɥи ɩɪи иɡɦɟɧɟɧии ɪɟɠиɦа ɥɨɤаɥɶɧɵɣ/ɭɞаɥɟɧɧɵɣ ɩɪиɛɨɪа.

706 Cal value out of range
Ɂɧаɱɟɧиɟ ɤаɥиɛɪɨвɤи вɧɟ ɞиаɩаɡɨɧа.

ɍɤаɡаɧɧɨɟ ɡɧаɱɟɧиɟ ɤаɥиɛɪɨвɤи (CALibration:VALue) ɧɟɞɨɩɭɫɬиɦɨ ɞɥя ɬɟɤɭɳɟɣ ɮɭɧɤɰии иɡɦɟɪɟɧия 
и ɞиаɩаɡɨɧа.

708 Cal output disabled
Вɵхɨɞ ɤаɥиɛɪɨвɤи ɨɬɤɥɸɱɟɧ.

Вɨ вɪɟɦя ɤаɥиɛɪɨвɤи вɵхɨɞа ɩɪɨɰɟɫɫ ɛɵɥ ɩɪɟɪваɧ ɨɬɩɪавɤɨɣ ɤɨɦаɧɞɵ OUTP OFF.
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712 Bad DAC cal data
Ɉɲиɛɨɱɧɵɟ ɞаɧɧɵɟ ɤаɥиɛɪɨвɤи ɐȺɉ.

ɍɤаɡаɧɧɵɟ ɡɧаɱɟɧия ɤаɥиɛɪɨвɤи ɐȺɉ (CAL:VOLT иɥи CAL:CURR) вɵхɨɞяɬ ɡа ɩɪɟɞɟɥɵ ɞиаɩаɡɨɧа. 
ɍɱɬиɬɟ, ɱɬɨ ɧɨвɵɟ ɤɨɧɫɬаɧɬɵ ɤаɥиɛɪɨвɤи ɧɟ ɫɨхɪаɧяɸɬɫя в ɷɧɟɪɝɨɧɟɡавиɫиɦɨɣ ɩаɦяɬи.

713 Bad readback cal data
Ɉɲиɛɨɱɧɵɟ ɫɱиɬаɧɧɵɟ ɞаɧɧɵɟ ɤаɥиɛɪɨвɤи.

ɍɤаɡаɧɧɵɟ ɫɱиɬаɧɧɵɟ ɡɧаɱɟɧия ɤаɥиɛɪɨвɤи (CAL:VOLT иɥи CAL:CURR) вɵхɨɞяɬ ɡа ɩɪɟɞɟɥɵ ɞиаɩаɡɨɧа. 
ɍɱɬиɬɟ, ɱɬɨ ɧɨвɵɟ ɤɨɧɫɬаɧɬɵ ɤаɥиɛɪɨвɤи ɧɟ ɫɨхɪаɧяɸɬɫя в ɷɧɟɪɝɨɧɟɡавиɫиɦɨɣ ɩаɦяɬи.

714 Bad OVP cal data
Ɉɲиɛɨɱɧɵɟ ɞаɧɧɵɟ ɤаɥиɛɪɨвɤи Ɂɉɇ.

Кɨɧɫɬаɧɬа ɤаɥиɛɪɨвɤи ɡаɳиɬɵ ɨɬ ɩɟɪɟɧаɩɪяɠɟɧия вɧɟ ɞиаɩаɡɨɧа. ɍɱɬиɬɟ, ɱɬɨ ɧɨвɵɟ ɤɨɧɫɬаɧɬɵ ɤаɥиɛɪɨвɤи 
ɧɟ ɫɨхɪаɧяɸɬɫя в ɷɧɟɪɝɨɧɟɡавиɫиɦɨɣ ɩаɦяɬи.

717 Cal OVP status enabled
Ɋаɡɪɟɲɟɧɨ ɫɨɫɬɨяɧиɟ ɤаɥиɛɪɨвɤи Ɂɉɇ.

Ɋаɡɪɟɲɟɧɨ ɫɨɫɬɨяɧиɟ ɡаɳиɬɵ ɨɬ ɩɟɪɟɧаɩɪяɠɟɧия. Ⱦɨ и вɨ вɪɟɦя ɤаɥиɛɪɨвɤи ɮɭɧɤɰия ɡаɳиɬɵ ɨɬ ɩɟɪɟɧа-
ɩɪяɠɟɧия ɞɨɥɠɧа ɛɵɬɶ ɨɬɤɥɸɱɟɧа.

718 Gain out of range for Gain Error Correction
Ɂɧаɱɟɧиɟ ɭɫиɥɟɧия ɞɥя ɮɭɧɤɰии ɤɨɪɪɟɤɰии ɨɲиɛɤи ɭɫиɥɟɧия вɧɟ ɞиаɩаɡɨɧа. 

Ɂɧаɱɟɧиɟ ɤɪɭɬиɡɧɵ ɭɫиɥɟɧия ɐȺɉ вɧɟ ɞиаɩаɡɨɧа. Ⱥɩɩаɪаɬɧая ɧɟиɫɩɪавɧɨɫɬɶ.

740 Cal checksum failed, secure state
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɨɫɬɨяɧиɟ ɡаɳиɬɵ.

741 Cal checksum failed, secure state
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɬɪɨɤɨвɵɟ ɞаɧɧɵɟ.

743 Cal checksum failed, store/recall data in location 1
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɨхɪаɧɟɧиɟ/вɵɡɨв ɞаɧɧɵх, яɱɟɣɤа 1.

744 Cal checksum failed, store/recall data in location 2
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɨхɪаɧɟɧиɟ/вɵɡɨв ɞаɧɧɵх, яɱɟɣɤа 1.

745 Cal checksum failed, store/recall data in location 3
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɨхɪаɧɟɧиɟ/вɵɡɨв ɞаɧɧɵх, яɱɟɣɤа 1.

746 Cal checksum failed, DAC cal constants
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɤɨɧɫɬаɧɬɵ ɤаɥиɛɪɨвɤи ɐȺɉ.

747 Cal checksum failed, readback cal constants
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɤɨɧɫɬаɧɬɵ ɤаɥиɛɪɨвɤи ɫɱиɬɵваɧия.

ɍаɜɦɣца 4-3 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɤаɥиɛɪɨвɤи (ɩɪɨɞɨɥɠɟɧиɟ)
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748 Cal checksum failed, GPIB address
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, аɞɪɟɫ GPIB.

749 Cal checksum failed, internal data
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, вɧɭɬɪɟɧɧиɟ ɞаɧɧɵɟ.

754 Cal checksum failed, store/recall data in location 4
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɨхɪаɧɟɧиɟ/вɵɡɨв ɞаɧɧɵх, яɱɟɣɤа 1.

755 Cal checksum failed, store/recall data in location 5
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɨхɪаɧɟɧиɟ/вɵɡɨв ɞаɧɧɵх, яɱɟɣɤа 1.

ɍаɜɦɣца 4-3 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɤаɥиɛɪɨвɤи (ɩɪɨɞɨɥɠɟɧиɟ)
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В ɞɚɧɧɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧɵ ɞɜɟ ɩɪɢɤɥɚɞɧɵɟ ɩɪɨɝɪɚɦɦɵ, ɢɫɩɨɥɶ-
ɡɭɸɳɢɟ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ.



5 Ɋɫɣɥɦадɨɶɠ ɪɫɩɞɫаɧɧɶ
Ɉɛɡɨɪ

144 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

ɉɜɢɩɫ
ɉɪɢɜɟɞɟɧɧɵɟ ɜ ɞɚɧɧɨɣ ɝɥɚɜɟ ɩɪɢɦɟɪɵ ɩɪɢɤɥɚɞɧɵх ɩɪɨɝɪɚɦɦ 
ɩɨɦɨɝɭɬ ɜɚɦ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɨɛɫɬɜɟɧɧɵх ɩɪɢɤɥɚɞɧɵх ɩɪɨ-
ɝɪɚɦɦ. Ƚɥɚɜɚ 3, «ɋɜɟɞɟɧɢɹ ɨɛ ɭɞɚɥɟɧɧɨɦ ɢɧɬɟɪɮɟɣɫɟ» ɫɨ-
ɞɟɪɠɢɬ ɫɢɧɬɚɤɫɢɫ ɤɨɦɚɧɞ SCPI, ɞɨɫɬɭɩɧɵх ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨ-
ɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.

ɉɪɢɦɟɪɵ ɢɡ ɞɚɧɧɨɣ ɝɥɚɜɵ ɛɵɥɢ ɩɪɨɜɟɪɟɧɵ ɧɚ ɤɨɦɩɶɸɬɟɪɚх 
ɫ АТЧНШаЬ 3.1, АТЧНШаЬ 95 ɢ АТЧНШаЬ NT 4.0. ɉɪɨɝɪɚɦɦɵ 
ɢɡ ɩɪɢɦɟɪɨɜ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫ ɢɧɬɟɪɮɟɣ-
ɫɚɦɢ GPIB (IEEE-488) ɢ RS-232. Ɉɞɧɚɤɨ, ɩɪɢɦɟɪɵ ɩɪɨɝɪɚɦɦ 
ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫ ɢɧɬɟɪɮɟɣɫɨɦ RS-232, ɧɟ ɪɚɛɨɬɚɸɬ 
ɜ АТЧНШаЬ 3.1. 

Ⱦɥɹ ɷɬɢх ɩɪɢɦɟɪɨɜ ɬɪɟɛɭɟɬɫɹ ɞɪɚɣɜɟɪ VISA (ɜɢɪɬɭɚɥɶɧɚɹ ɚɪ-
хɢɬɟɤɬɭɪɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɛɨɪɨɜ) ɞɥɹ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ ɫ ɩɥɚɬɨɣ ɢɧɬɟɪɮɟɣɫɚ GPIB ɜ ɉɄ. Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɣ ɪɚ-
ɛɨɬɵ ɩɪɢɦɟɪɨɜ ɩɪɨɝɪɚɦɦ ɢɡ ɞɚɧɧɨɣ ɝɥɚɜɵ ɬɪɟɛɭɟɬɫɹ ɧɚɥɢɱɢɟ 
ɮɚɣɥɚ visa.dll ɞɥɹ АТЧНШаЬ 3.1 ɢɥɢ visa32.dll ɞɥɹ АТЧНШаЬ 95 
ɢ АТЧНШаЬ NT 4.0 ɜ ɩɚɩɤɟ c:\windows\system directory. 
ɉɪɢɦɟɪɵ ɩɨɲɚɝɨɜɨ ɢɡɦɟɧɹɸɬ ɧɚɩɪɹɠɟɧɢɟ ɢ ɫɱɢɬɵɜɚɸɬ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɣ ɬɨɤ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɜɨɥɶɬ-ɚɦɩɟɪɧɭɸ хɚɪɚɤɬɟɪɢ-
ɫɬɢɤɭ ɫɢɥɨɜɨɝɨ ɞɢɨɞɚ.
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Ɋɫɣɧɠɫ ɪɫɩɞɫаɧɧɶ дɦɺ C ɣ C++

В ɫɥɟɞɭɸɳɟɦ ɩɪɢɦɟɪɟ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ C ɞɟɦɨɧɫɬɪɢɪɭ-
ɟɬɫɹ, ɤɚɤ ɨɬɩɪɚɜɥɹɬɶ ɢ ɩɨɥɭɱɚɬɶ ɮɨɪɦɚɬɢɪɨɜɚɧɧɵɟ ɞɚɧɧɵɟ 
ɜɜɨɞɚ/ɜɵɜɨɞɚ. В ɷɬɨɦ ɩɪɢɦɟɪɟ ɩɪɨɝɪɚɦɦɵ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɤɨɦɚɧɞɵ SCPI ɞɥɹ ɩɪɢɛɨɪɚ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶɸ 
VISA, ɚ ɬɚɤɠɟ ɩɟɪɟхɜɚɬɵɜɚɬɶ ɨɲɢɛɤɢ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟ-
ɧɢɹ ɨ ɧɟɮɨɪɦɚɬɢɪɨɜɚɧɧɵх ɞɚɧɧɵх ɜɜɨɞɚ/ɜɵɜɨɞɚ ɢ ɩɟɪɟхɜɚɬɟ 
ɨɲɢɛɨɤ ɫɦ. ɜ Рɭɤɨɜɨɞɫɬɜɟ ɩɨɥɶɡɨɜɚɬɟɥɹ Keysight VISA.

ɋɥɟɞɭɸɳɢɣ ɩɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɹɡɵɤɚ C ɧɚɩɢɫɚɧ ɧɚ ɹɡɵɤɟ 
MТМЫШЬШПЭ VТЬuКХ C++ ɜɟɪɫɢɢ 1.52 ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɢɩɚ ɩɪɨɟɤ-
ɬɚ QuickWin application, ɚ ɬɚɤɠɟ ɛɨɥɶɲɨɣ ɦɨɞɟɥɢ ɩɚɦɹɬɢ ɢ ɹɡɵ-
ɤɚ C++ ɜɟɪɫɢɢ 4.б ɢɥɢ 5.0 ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɢɩɚ ɩɪɨɟɤɬɚ 
Windows 32 application. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɮɚɣɥ visa.lib (АТЧНШаЬ 3.1) 
ɢɥɢ visa32.lib (АТЧНШаЬ 95/NT), ɚ ɬɚɤɠɟ ɮɚɣɥ visa.h ɛɵɥɢ ɩɟɪɟ-
ɦɟɳɟɧɵ ɜ ɛɢɛɥɢɨɬɟɤɭ, ɢ ɜɤɥɸɱɢɬɟ ɤɚɬɚɥɨɝ ɪɚɡɪɚɛɨɬɤɢ. 
ɗɬɢ ɮɚɣɥɵ ɨɛɵɱɧɨ ɧɚхɨɞɹɬɫɹ ɜ ɩɚɩɤɟ 
c:\vxipnp\win(win95 or winnt)\lib\msc 
ɢɥɢ c:\vxipnp\win(win95 or winnt)\include.

Diode.c

/*Diode.C

Эɬɨɬ ɩɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ ɩɨɲɚɝɨɜɨ ɩɟɪɟɤɥɸɱɚɟɬ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚ 11 ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ
ɢ ɢɡɦɟɪɹɟɬ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɬɨɤ. ɇɚɩɪɹɠɟɧɢɟ ɢ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɬɨɤ ɪɚɫɩɟɱɚɬɵɜɚɸɬɫɹ ɜ ɜɢɞɟ
ɬɚɛɥɢɰɵ. ɍɱɬɢɬɟ, ɱɬɨ ɚɞɪɟɫ GPIB ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɞɪɟɫɭ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɡ ɡɚɜɨɞɫɤɢɯ ɧɚɫɬɪɨɟɤ
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.*/

#include <visa.h>

#include <stdio.h>

#include <string.h>

#include <time.h>

#include <conio.h>

#include <stdlib.h>

ViSession defaultRM; /* ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɞɢɫɩɟɬɱɟɪɚ ɪɟɫɭɪɫɨɜ */

ViSession power_supply; /* ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ */

int bGPIB = 1; /* ɍɫɬɚɧɨɜɤɚ 0 ɞɥɹ ɧɨɦɟɪɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ
ɫ ɢɧɬɟɪɮɟɣɫɨɦ RS-232 */

long ErrorStatus; /* Кɨɞ ɨɲɢɛɤɢ VISA */

char commandString[256];

char ReadBuffer[256];
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void delay(clock_t wait);

void SendSCPI(char* pString);

void CheckError(char* pMessage);

void OpenPort();

void main()

{

double voltage;    /* Ɂɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɨɬɩɪɚɜɥɹɟɦɨɟ ɧɚ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ*/
char Buffer[256]; /* ɋɬɪɨɤɚ, ɜɨɡɜɪɚɳɟɧɧɚɹ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ */

double current; /* Ɂɧɚɱɟɧɢɟ ɬɨɤɚ ɧɚ ɜɵɯɨɞɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ */

OpenPort();

/* Ɂɚɩɪɨɫ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɫɱɢɬɵɜɚɧɢɟ ɨɬɜɟɬɚ ɢ ɟɝɨ ɩɟɱɚɬɶ */
sprintf(Buffer,"*IDN?");

SendSCPI(Buffer);

printf("Instrument identification string:\n %s\n\n",Buffer);

SendSCPI("*RST"); /* ɍɫɬɚɧɨɜɤɚ ɫɨɫɬɨɹɧɢɹ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ */

SendSCPI("Current 2"); /* ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɚ ɬɨɤɚ 2A */

SendSCPI("Output on"); /* ȼɤɥɸɱɟɧɢɟ ɜɵɯɨɞɚ */

printf("Voltage Current\n\n"); /* ɉɟɱɚɬɶ ɡɚɝɨɥɨɜɤɚ */

/*ɉɟɪɟɤɥɸɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫ 0,6 ɞɨ 0,8 ȼ ɫ ɲɚɝɨɦ 0,02 ȼ */
for(voltage = 0.6; voltage <=0.8001; voltage +=0.02)

{

printf("%.3f",voltage); /* Ɉɬɨɛɪɚɠɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɞɢɨɞɟ */
/* ɍɫɬɚɧɨɜɤɚ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ */
ErrorStatus = viPrintf(power_supply,"Volt %f\n",voltage);

if(!bGPIB)

delay(500);/* Ɉɠɢɞɚɧɢɟ 500 ɦɫ ɞɥɹ ɢɧɬɟɪɮɟɣɫɚ RS-232 */
CheckError("Unable to set voltage");

/* ɂɡɦɟɪɟɧɢɟ ɬɨɤɚ ɧɚ ɜɵɯɨɞɟ */
ErrorStatus = viPrintf(power_supply,"Measure:Current?\n");

CheckError("Unable to write device");

delay(500); /* Ɉɠɢɞɚɧɢɟ 500 ɦɫ ɞɥɹ ɜɵɯɨɞɚ */
/* ɋɱɢɬɵɜɚɧɢɟ ɩɨɤɚɡɚɧɢɹ */
ErrorStatus = viScanf(power_supply,"%lf",&current);

CheckError("Unable to read voltage");

printf("%6.4f\n",current); /* Ɉɬɨɛɪɚɠɟɧɢɟ ɬɨɤɚ ɞɢɨɞɚ */
}

SendSCPI("Output off"); /* Ɉɬɤɥɸɱɟɧɢɟ ɜɵɯɨɞɚ */
ClosePort();

}
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/* ɋɨɡɞɚɧɢɟ ɚɞɪɟɫɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɜɹɡɢ ɫ ɩɥɚɬɨɣ GPIB ɢɥɢ RS-232.*/
/* Ɏɨɪɦɚɬ ɚɞɪɟɫɚ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: "GPIB0::5::INSTR". */

/* Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɬɟɪɮɟɣɫɚ RS-232 ɫ ɩɨɪɬɨɦ COM1 ɡɚɦɟɧɢɬɟ ɮɨɪɦɚɬ ɚɞɪɟɫɚ */
/* ɧɚ "ASRL1::INSTR"   */

void OpenPort()

{

char GPIB_Address[3];

char COM_Address[2];

char VISA_address[40]; /* ɉɨɥɧɵɣ ɚɞɪɟɫ VISA, ɨɬɩɪɚɜɥɹɟɦɵɣ ɜ ɩɥɚɬɭ */

if(bGPIB)

strcpy(GPIB_Address,"5"); /* ȼɵɛɟɪɢɬɟ ɚɞɪɟɫ GPIB ɨɬ 0 ɞɨ 30 */
else

strcpy(COM_Address,"1"); /* Ⱦɥɹ ɩɨɪɬɚ COM2 ɡɚɞɚɣɬɟ ɱɢɫɥɨ 2 */

if(bGPIB){ /* Чɬɨɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ GPIB ɚɞɪɟɫ 7, ɢɫɩɨɥɶɡɭɣɬɟ ɮɨɪɦɚɬ ɚɞɪɟɫɚ */
/* "GPIB::7::INSTR" */

strcpy(VISA_address,"GPIB::");

strcat(VISA_address,GPIB_Address);

strcat(VISA_address,"::INSTR");

}

else{ /* Чɬɨɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɪɬ COM2, ɢɫɩɨɥɶɡɭɣɬɟ ɮɨɪɦɚɬ ɚɞɪɟɫɚ "ASRL2::INSTR" */
strcpy(VISA_address,"ASRL");

strcat(VISA_address,COM_Address);

strcat(VISA_address,"::INSTR");

}

/* Ɉɬɤɪɵɬɢɟ ɫɟɚɧɫɚ ɫɜɹɡɢ ɫ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ */
ErrorStatus = viOpenDefaultRM(&defaultRM);

ErrorStatus = viOpen(defaultRM,VISA_address,0,0,&power_supply);

CheckError("Unable to open port");

if(!bGPIB)

SendSCPI("System:Remote");

}

void SendSCPI(char* pString)

{

char* pdest;

strcpy(commandString,pString);

strcat(commandString,"\n");

ErrorStatus = viPrintf(power_supply,commandString);

CheckError("Can’t Write to Driver");

if (bGPIB == 0)

delay(1000); /* ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ - ɦɢɥɥɢɫɟɤɭɧɞɵ */
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pdest = strchr(commandString, ’?’); /* ɉɨɢɫɤ ɤɨɦɚɧɞɵ ɡɚɩɪɨɫɚ   */
if( pdest != NULL ){

ErrorStatus = viScanf(power_supply,"%s",&ReadBuffer);

CheckError("Can’t Read From Driver");

strcpy(pString,ReadBuffer);

}

}

void ClosePort()

{

/* Ɂɚɤɪɵɬɢɟ ɩɨɪɬɚ ɫɜɹɡɢ */
viClose(power_supply);

viClose(defaultRM);

}

void CheckError(char* pMessage)

{

if (ErrorStatus < VI_SUCCESS){

printf("\n %s",pMessage);

ClosePort();

exit(0);

}

}

void delay(clock_t wait)

{

clock_t goal;

goal = wait + clock();

while( goal > clock() ) ;

}

Ʌɩɨɠц ɪɫɩɞɫаɧɧɶ
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Ɋɫɣɧɠɫ ɪɫɩɞɫаɧɧɶ дɦɺ Excel 97

В ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɭɩɪɚɜ-
ɥɟɧɢɹ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ, ɧɚɩɢɫɚɧɧɵɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɚɤɪɨɫɨɜ EбМОХ (VТЬuКХ BКЬТМ ɞɥɹ ɩɪɢɥɨɠɟɧɢɣ). ɋ ɩɨɦɨɳɶɸ 
EбМОХ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɡɧɚɱɟɧɢɟ ɹɱɟɣɤɢ ɜ ɬɚɛɥɢɰɟ ɢ ɨɬɩɪɚɜɢɬɶ 
ɟɝɨ ɜ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ, ɚ ɡɚɬɟɦ ɡɚɩɢɫɚɬɶ ɨɬɜɟɬ ɜ ɬɚɛɥɢɰɭ. 
В ɩɪɢɜɟɞɟɧɧɨɦ ɧɢɠɟ ɩɪɢɦɟɪɟ ɨɩɪɟɞɟɥɹɸɬɫɹ хɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɤɨɦɩɨɧɟɧɬɚ, ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɤɥɟɦɦɚɦ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 
В ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɢɡ ɬɚɛɥɢɰɵ ɫɱɢɬɵɜɚɸɬɫɹ 11 ɡɧɚɱɟɧɢɣ 
ɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɚ ɡɚɬɟɦ ɫɱɢɬɵɜɚɟɬɫɹ ɬɨɤ. Ɂɧɚ-
ɱɟɧɢɹ ɬɨɤɚ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɬɚɛɥɢɰɭ ɪɹɞɨɦ ɫ ɧɚɩɪɹɠɟɧɢɹɦɢ.

Рɠɢɮɦɷɭаɭ ɪɫɣɧɠɫа ɪɫɩɞɫаɧɧɶ
В ɩɪɢɜɟɞɟɧɧɨɣ ɧɢɠɟ ɬɚɛɥɢɰɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ-
ɦɟɪɚ ɩɪɨɝɪɚɦɦɵ ɩɨɫɬɪɨɟɧɢɹ ɜɨɥɶɬ-ɚɦɩɟɪɧɨɣ хɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɞɢɨɞɚ, ɬɟɤɫɬ ɤɨɬɨɪɨɣ ɧɚɱɢɧɚɟɬɫɹ ɧɚ ɫɬɪɚɧɢɰɟ 151. 
(Ⱥɪɬɢɤɭɥ KОвЬТРСЭ: 1901-1214, ɚɪɬɢɤɭɥ ɢɡɝɨɬɨɜɢɬɟɥɹ: MUR160, 
MШЭШЫШХК CШ.)

Рɣɬɮɨɩɥ 5-1 Ɋɟɡɭɥɶɬаɬ ɩɪиɦɟɪа ɩɪɨɝɪаɦɦɵ
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Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɦɚɤɪɨɫɚ ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ.
1 ɋɧɚɱɚɥɚ ɨɬɤɪɨɣɬɟ ɦɨɞɭɥɶ ɜ EбМОХ.
2 ɉɟɪɟɣɞɢɬɟ ɜ ɦɟɧɸ View (Вɢɞ) ɢ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ Toolbars 

(ɉɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ), ɚ ɡɚɬɟɦ — Control Toolbox (ɗɥɟɦɟɧɬɵ 
ɭɩɪɚɜɥɟɧɢɹ). Ɉɬɤɪɨɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ CШЧЭЫШХ TШШХЛШб 
(ɗɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ).

3 ɇɚɠɦɢɬɟ ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ ɤɥɚɜɢɲɭ Command (Ʉɨɦɚɧɞɚ).
4 Вɵɛɟɪɢɬɟ ɹɱɟɣɤɭ A1 ɢ ɩɪɨɬɚɳɢɬɟ ɦɵɲɶɸ ɞɨ ɹɱɟɣɤɢ B3. 

Ȼɭɞɟɬ ɫɨɡɞɚɧɨ ɩɨɥɟ CommandButton1.
5 ɑɬɨɛɵ ɢɡɦɟɧɢɬɶ ɧɚɡɜɚɧɢɟ ɤɧɨɩɤɢ, ɳɟɥɤɧɢɬɟ ɟɟ ɩɪɚɜɨɣ 

ɤɧɨɩɤɨɣ ɦɵɲɢ ɢ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ Properties (ɋɜɨɣɫɬɜɚ). 
Ɉɬɤɪɨɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ PЫШpОЫЭТОЬ (ɋɜɨɣɫɬɜɚ).

6 В ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ PЫШpОЫЭТОЬ (ɋɜɨɣɫɬɜɚ) ɢɡɦɟɧɢɬɟ ɩɨɥɹ 
name (ɢɦɹ) ɢ caption (ɡɚɝɨɥɨɜɨɤ) ɧɚ Diode (Ⱦɢɨɞ).

7 ɑɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ, ɤɚɤ ɩɪɢɦɟɪ ɩɪɨɝɪɚɦɦɵ ɫɬɪɨɢɬ ɜɨɥɶɬ- 
ɚɦɩɟɪɧɭɸ хɚɪɚɤɬɟɪɢɫɬɢɤɭ ɞɢɨɞɚ, ɜɜɟɞɢɬɟ Voltages (ɇɚɩɪɹ-
ɠɟɧɢɹ) ɜ ɹɱɟɣɤɭ A4 ɢ Current (Ɍɨɤ) ɜ ɹɱɟɣɤɭ B4. В ɹɱɟɣɤɭ A5 
ɜɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ 0,6. Ɂɚɩɨɥɧɢɬɟ ɞɢɚɩɚɡɨɧ ɹɱɟɟɤ ɫ A5 
ɩɨ A15 ɡɧɚɱɟɧɢɹɦɢ ɫ ɲɚɝɨɦ 0,02, ɱɬɨɛɵ ɜ ɹɱɟɣɤɟ A15 ɩɨɥɭ-
ɱɢɥɨɫɶ ɡɧɚɱɟɧɢɟ 0,8.

Ⱦɥɹ ɜɜɨɞɚ ɨɩɢɫɵɜɚɟɦɨɝɨ ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɢɦɟɪɚ ɦɚɤɪɨɫɚ 
Diode ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ.
1 ɉɟɪɟɣɞɢɬɟ ɜ ɦɟɧɸ View (Вɢɞ) ɢ ɜɵɛɟɪɢɬɟ ɩɭɧɤɬ Toolbars 

(ɉɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ), ɚ ɡɚɬɟɦ ɳɟɥɤɧɢɬɟ ɡɧɚɱɨɤ Visual Basic 

Editor (Ɋɟɞɚɤɬɨɪ VТЬuКХ BКЬТМ). Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ Code window 
(Ɉɤɧɨ ɤɨɞɚ).

2 Вɜɟɞɢɬɟ ɜ ɨɤɧɨ ɬɟɤɫɬ [Module1 (code)], ɤɚɤ ɩɨɤɚɡɚɧɨ 
ɧɚ ɫɬɪɚɧɢɰɟ 145. ɑɬɨɛɵ ɜɜɟɫɬɢ ɨɛɴɹɜɥɟɧɢɟ 
ɞɥɹ АТЧНШаЬ 95/NT, ɩɟɪɟɣɞɢɬɟ ɜ ɦɟɧɸ Insert (Вɫɬɚɜɤɚ) 
ɢ ɜɵɛɟɪɢɬɟ ɤɨɦɚɧɞɭ Module (Ɇɨɞɭɥɶ). Ɉɬɤɪɨɟɬɫɹ ɨɤɧɨ 
Module window (Ɉɤɧɨ ɦɨɞɭɥɹ).

3 Вɜɟɞɢɬɟ ɬɟɤɫɬ, ɩɪɢɜɟɞɟɧɧɵɣ ɧɚɱɢɧɚɹ ɫ pКРО 147. Ⱦɚɧɧɵɣ 
ɦɨɞɭɥɶ ɨɛɟɫɩɟɱɢɬ ɧɚɫɬɪɨɣɤɭ ɜɫɟх ɫɥɭɠɟɛɧɵх ɞɚɧɧɵх, 
ɧɟɨɛхɨɞɢɦɵх ɞɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ ɢɫɬɨɱ-
ɧɢɤɚ ɩɢɬɚɧɢɹ. Вɵɛɟɪɢɬɟ ɧɭɠɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɭɫɬɚɧɨɜɢɜ 
ɞɥɹ ɩɚɪɚɦɟɬɪɚ bGPIB= ɡɧɚɱɟɧɢɟ True ɢɥɢ False, ɚ ɡɚɬɟɦ 
ɢɡɦɟɧɢɬɟ ɚɞɪɟɫ GPIB ɢɥɢ ɩɨɪɬ RS-232 ɜɨ ɮɪɚɝɦɟɧɬɟ 
OpenPort( ) ɦɨɞɭɥɹ.



Ɋɫɣɥɦадɨɶɠ ɪɫɩɞɫаɧɧɶ 5

ɉɪиɦɟɪ ɩɪɨɝɪаɦɦɵ ɞɥя Excel 97

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 151

Ⱦɥɹ ɡɚɩɭɫɤɚ ɦɚɤɪɨɫɚ ɜɟɪɧɢɬɟɫɶ ɜ ɨɤɧɨ EбМОХ, ɧɚɠɦɢɬɟ ɤɥɚɜɢ-
ɲɭ Run Macro (Ɂɚɩɭɫɤ ɦɚɤɪɨɫɚ) ɜ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ, ɜɵɛɟɪɢɬɟ 
ɢɦɹ ɦɚɤɪɨɫɚ ɢ ɧɚɠɦɢɬɟ ɤɥɚɜɢɲɭ Run (Ɂɚɩɭɫɤ). Иɫɬɨɱɧɢɤ ɩɢɬɚ-
ɧɢɹ ɫɛɪɨɫɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ, ɚ ɡɚɬɟɦ 
ɩɨɲɚɝɨɜɨ ɢɡɦɟɧɢɬ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ. 
ɉɨɫɥɟ ɤɚɠɞɨɝɨ ɲɚɝɚ ɢɡɦɟɪɹɟɬɫɹ ɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɬɚɛɥɢɰɭ ɬɨɤ.

Вɧɟɫɢɬɟ ɜ ɦɨɞɭɥɶ Diode ɜɫɟ ɧɟɨɛхɨɞɢɦɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɫɨɨɬ-
ɜɟɬɫɬɜɢɢ ɫ ɤɨɧɤɪɟɬɧɵɦɢ ɡɚɞɚɱɚɦɢ. Ⱦɚɧɧɵɟ ɫɥɟɞɭɟɬ ɜɜɨɞɢɬɶ 
ɜ ɦɨɞɭɥɢ ɜ ɬɨɱɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɜɟɞɟɧɧɵɦɢ ɞɚɧɧɵɦɢ. 
В ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɛɭɞɟɬ ɫɨɡɞɚɧɨ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ. 
ȿɫɥɢ ɩɨɫɥɟ ɧɟɫɤɨɥɶɤɢх ɩɨɩɵɬɨɤ ɡɚɩɭɫɤɚ ɦɚɤɪɨɫɚ ɜɨɡɧɢɤɚɸɬ 
ɨɲɢɛɤɢ, ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɩɟɪɟɡɚɝɪɭɡɤɚ ɤɨɦɩɶɸɬɟɪɚ 
ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ ɢɧɬɟɪɮɟɣɫɚ GPIB ɢɥɢ RS-232.

ɊРɃɇЕɒАɈɃЕ Ⱦɥя иɫɩɨɥɶɡɨваɧия ɩɪиɦɟɪа ɩɪɨɝɪаɦɦɵ ɫ Windows 3.1 ɩɨɬɪɟɛɭɟɬɫя иɡɦɟ-
ɧиɬɶ ɨɛɴявɥɟɧия в вɟɪхɧɟɣ ɱаɫɬи ɦɨɞɭɥя. Вɨ вɫɟх ɨɛɴявɥɟɧиях ɫɥɟɞɭɟɬ 
ɡаɦɟɧиɬɶ visa32.dll ɧа visa.dll.

ɇаɥɫɩɬ Diode

'"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

‘ Ⱦɚɧɧɚɹ ɩɨɞɩɪɨɝɪɚɦɦɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɜɨɣ. ɂɡɦɟɧɢɬɟ ɟɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɤɪɟɬɧɵɦɢ
' ɭɫɥɨɜɢɹɦɢ. Чɬɨɛɵ ɢɡɦɟɧɢɬɶ ɚɞɪɟɫ GPIB, ɩɟɪɟɣɞɢɬɟ ɜ ɦɨɞɭɥɶ OpenPort ɢɢɡɦɟɧɢɬɟ
' ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ GPIB_Address = "5” ɧɚ ɧɭɠɧɵɣ ɚɞɪɟɫ GPIB.
' Чɬɨɛɵ ɢɡɦɟɧɢɬɶ ɧɚɫɬɪɨɣɤɢ ɢɧɬɟɪɮɟɣɫɚ RS-232, ɩɟɪɟɣɞɢɬɟ ɜ ɦɨɞɟɥɶ OpenPort ɢ ɢɡɦɟɧɢɬɟ
' ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɨɣ COM_Address = "1” ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɭɟɦɵɦ ɢɧɬɟɪɮɟɣɫɨɦ.
'"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

Global defaultRM As Long    ' ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɞɢɫɩɟɬɱɟɪɚ ɪɟɫɭɪɫɨɜ ɞɥɹ VISA GPIB
Global power_supply As Long ' ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ
Global bGPIB As Boolean     ' Ɏɥɚɝ ɢɫɩɨɥɶɡɨɜɚɧɢɹ GPIB ɢɥɢ RS-232
Global ErrorStatus As Long  ' Кɨɞ ɨɲɢɛɤɢ VISA

Sub Diode_Click()

    Range("B5:B15").ClearContents

    Dim I As Integer

    bGPIB = True   ' Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ RS-232 ɭɫɬɚɧɨɜɢɬɟ ɞɥɹ bGPIB ɡɧɚɱɟɧɢɟ False
    OpenPort

    SendSCPI "*RST" ' ɍɫɬɚɧɨɜɤɚ ɫɨɫɬɨɹɧɢɹ ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ
    SendSCPI "Output on"' ȼɤɥɸɱɟɧɢɟ ɜɵɯɨɞɚ
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    For I = 5 To 15

        SendSCPI "Volt " & Str$(Cells(I, 1))

        Cells(I, 2) = Val(SendSCPI("Meas:Current?"))

    Next I

    SendSCPI "Output off"' ȼɵɤɥɸɱɟɧɢɟ ɜɵɯɨɞɚ
    ClosePort

End Sub

Private Function OpenPort()

    Dim GPIB_Address As String

    Dim COM_Address As String

    

    If bGPIB Then

        GPIB_Address = "5"    ' ȼɵɛɟɪɢɬɟ ɚɞɪɟɫ GPIB ɨɬ 0 ɞɨ 30
    Else

        COM_Address = "1"     ' Ⱦɥɹ ɩɨɪɬɚ COM2 ɡɚɞɚɣɬɟ ɱɢɫɥɨ 2
    End If

    ErrorStatus = viOpenDefaultRM(defaultRM)    ' Ɉɬɤɪɵɬɢɟ ɫɟɚɧɫɚ VISA

If bGPIB Then

        ErrorStatus = viOpen(defaultRM, "GPIB0::" & GPIB_Address & "::INSTR", _

0, 1000, power_supply)

    Else

        ErrorStatus = viOpen(defaultRM, "ASRL" & COM_Address & "::INSTR", _

0, 1000, power_supply)

        SendSCPI "System:Remote"

    End If

    CheckError "Unable to open interface"

End Function

'*********************************************************************************

' Ⱦɚɧɧɚɹ ɩɨɞɩɪɨɝɪɚɦɦɚ ɨɬɩɪɚɜɥɹɟɬ ɤɨɦɚɧɞɧɭɸ ɫɬɪɨɤɭ SCPI ɜ ɢɧɬɟɪɮɟɣɫ GPIB ɢɥɢ RS-232.
' ȿɫɥɢ ɤɨɦɚɧɞɚ ɫɨɞɟɪɠɢɬ ɡɧɚɤɚ ɜɨɩɪɨɫɚ, ɜɵɩɨɥɧɹɟɬɫɹ ɱɬɟɧɢɟ ɨɬɤɥɢɤɚ ɢ ɜɨɡɜɪɚɬ
'**********************************************************************************

Private Function SendSCPI(command As String) As string

    Dim commandString  As String ' Кɨɦɚɧɞɚ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ
    Dim ReturnString As String ' ɋɨɯɪɚɧɟɧɢɟ ɜɨɡɜɪɚɳɟɧɧɨɣ ɫɬɪɨɤɢ
    Dim crlfpos As Integer ' Ɋɚɫɩɨɥɨɠɟɧɢɟ ɜɫɟɯ ɧɭɥɟɣ ɜ ɛɭɮɟɪɟ ɱɬɟɧɢɹ
    Dim ReadBuffer As String * 512 ' Ȼɭɮɟɪ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɜɨɡɜɪɚɳɚɟɦɨɣ ɫɬɪɨɤɢ
    Dim actual As Long ' Кɨɥ-ɜɨ ɨɬɩɪɚɜɥɟɧɧɵɯ/ɩɨɥɭɱɟɧɧɵɯ ɫɢɦɜɨɥɨɜ
    commandString = command & Chr$(10)   ' ȼɵɩɨɥɧɟɧɢɟ ɩɨ ɩɟɪɟɜɨɞɭ ɫɬɪɨɤɢ
    ErrorStatus = viWrite(power_supply, ByVal commandString, Len(commandString), _ 

actual)

    CheckError "Can’t Write to Device"

    If bGPIB = False Then

        delay 0.5

    End If
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    If InStr(commandString, "?") Then

        ErrorStatus = viRead(power_supply, ByVal ReadBuffer, 512, actual)

        CheckError "Can’t Read From Device"

        ReturnString = ReadBuffer

        crlfpos = InStr(ReturnString, Chr$(0))

        If crlfpos Then

            ReturnString = Left(ReturnString, crlfpos - 1)

        End If

        SendSCPI = ReturnString

    End If

End Function

Private Function ClosePort()

    ErrorStatus = viClose(power_supply)

    ErrorStatus = viClose(defaultRM)

End Function

Private Function delay(delay_time As Single)

    Dim Finish As Single

    Finish = Timer + delay_time

    Do

    Loop Until Finish <= Timer

End Function

Private Function CheckError(ErrorMessage As String)

    If ErrorStatus < VI_SUCCESS Then

        Cells(5, 2) = ErrorMessage

        ClosePort

        End

    End If

End Function

Ʌɩɨɠц ɪɫɩɞɫаɧɧɶ
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ɉɜɵɺвɦɠɨɣɠ дɦɺ Windows 3.1

'************************************************************************************

' Ⱦɥɹ ɞɚɧɧɨɝɨ ɮɪɚɝɦɟɧɬɚ ɩɪɨɝɪɚɦɦɵ ɬɪɟɛɭɟɬɫɹ ɮɚɣɥ VISA.dll. Ɉɧ ɨɛɵɱɧɨ ɧɚɯɨɞɢɬɫɹ ɜ ɩɚɩɤɟ
' c:\windows\system. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɛɴɹɜɥɟɧɢɹ ɞɥɹ VISA.DLL ɨɛɵɱɧɨ ɧɚɯɨɞɹɬɫɹ ɜ ɮɚɣɥɟ 
' visa.bas, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɩɚɩɤɟ c:\vxipnp\win31\include ɤɨɦɩɶɸɬɟɪɚ. ȼ ɞɚɧɧɨɦ 
' ɮɪɚɝɦɟɧɬɟ ɩɪɨɝɪɚɦɦɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɢɛɥɢɨɬɟɤɚ VTL ɞɥɹ ɨɬɩɪɚɜɤɢ ɤɨɦɚɧɞ ɧɚ ɩɪɢɛɨɪ. 
' Ɉɩɢɫɚɧɢɟ ɷɬɢɯ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɚɧɞ VTL ɫɨɞɟɪɠɚɬɫɹ ɜ ɪɭɤɨɜɨɞɫɬɜɟ Keysight 
' Technologies Visa Transition Library, ɚɪɬɢɤɭɥ Keysight: E2094-90002.
'************************************************************************************

Declare Function viOpenDefaultRM Lib "VISA.DLL" Alias "#141" (viDefaultRM As Long) As Long      

Declare Function viOpen Lib "VISA.DLL" Alias "#131" (ByVal viDefaultRM As Long, ByVal  
viDesc              
   As String, ByVal mode As Long, ByVal timeout As Long, vi As Long) As Long

Declare Function viClose Lib "VISA.DLL" Alias "#132" (ByVal vi As Long) As Long

Declare Function viRead Lib "VISA.DLL" Alias "#256" (ByVal vi As Long, ByVal Buffer As      
   String, ByVal count As Long, retCount As Long) As Long

Declare Function viWrite Lib "VISA.DLL" Alias "#257" (ByVal vi As Long, ByVal Buffer As       
   String, ByVal count As Long, retCount As Long) As Long

Declare Function viClear Lib "VISA.DLL" Alias "#260" (ByVal vi As Long) As Long

ɉɜɵɺвɦɠɨɣɠ дɦɺ Windows 95/NT 4.0

'************************************************************************************

' Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɛɴɹɜɥɟɧɢɹ ɞɥɹ VISA32.DLL ɨɛɵɱɧɨ ɧɚɯɨɞɹɬɫɹ ɜ ɮɚɣɥɟ visa32.bas,
' ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɩɚɩɤɟ c:\vxipnp\win95(or winNT)\include ɧɚ ɤɨɦɩɶɸɬɟɪɟ.
' ɋɦ. ɬɚɤɠɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ VISA
'************************************************************************************

Declare Function viOpenDefaultRM Lib "visa32.dll" (instrumentHandle As Long) As Long

Declare Function viOpen Lib "visa32.dll" (ByVal instrumentHandle As Long, _

ByVal viDesc As String, ByVal mode As Long, ByVal timeout As Long, _

vi As Long) As Long

Declare Function viClose Lib "visa32.dll" (ByVal vi As Long) As Long

Declare Function viWrite Lib "visa32.dll" (ByVal vi As Long, ByVal Buffer As String, _

ByVal count As Long, retCount As Long) As Long

Declare Function viRead Lib "visa32.dll" (ByVal vi As Long, ByVal Buffer As String, _

ByVal count As Long, retCount As Long) As Long
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В ɞɚɧɧɨɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɥɢɧɟɣɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ ɪɚɛɨɬɚ ɫ ɧɢɦ. В ɧɟɣ ɬɚɤɠɟ ɫɨɞɟɪɠɢɬɫɹ 
ɢɧɮɨɪɦɚɰɢɹ, ɨɛɥɟɝɱɚɸɳɚɹ ɩɨɧɢɦɚɧɢɟ ɜɵхɨɞɧɵх хɚɪɚɤɬɟɪɢ-
ɫɬɢɤ ɞɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɢɞɟɚɥɶɧɨɝɨ ɢɫɬɨɱɧɢ-
ɤɚ ɩɢɬɚɧɢɹ.
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ɉɜɢɩɫ ɫаɜɩɭɶ ɣɬɭɩɲɨɣɥа ɪɣɭаɨɣɺ
Ʉɥɚɫɫɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɪɚɡɦɟ-
ɳɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ ɜɵɩɪɹɦɢɬɟ-
ɥɟɦ ɢ ɧɚɝɪɭɡɤɨɣ. Ɋɢɫɭɧɨɤ 6-1 ɩɨɤɚɡɵɜɚɟɬ ɭɩɪɨɳɟɧɧɭɸ ɫхɟɦɭ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫ ɩɪɟɞɜɚ-
ɪɢɬɟɥɶɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɫ ɮɚɡɨɜɵɦ ɭɩɪɚɜɥɟɧɢɟɦ, ɜɵɫɬɭɩɚɸ-
ɳɢɦ ɜ ɪɨɥɢ ɤɨɦɦɭɬɚɬɨɪɚ ɩɢɬɚɧɢɹ, ɢ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ 
ɷɥɟɦɟɧɬɨɦ, ɢɡɨɛɪɚɠɟɧɧɵɦ ɤɚɤ ɩɟɪɟɦɟɧɧɵɣ ɪɟɡɢɫɬɨɪ. ɉɪɟɞ-
ɜɚɪɢɬɟɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ ɫ ɮɚɡɨɜɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɦɢɧɢɦɢɡɢ-
ɪɭɟɬ ɪɚɫɫɟɢɜɚɟɦɭɸ ɦɨɳɧɨɫɬɶ ɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɷɥɟɦɟɧ-
ɬɟ, ɩɨɞɞɟɪɠɢɜɚɹ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɟɦ ɧɚ ɧɢɡɤɨɦ 
ɩɨɫɬɨɹɧɧɨɦ ɭɪɨɜɧɟ. ɐɟɩɢ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɧɟɩɪɟɪɵɜɧɨ ɨɬɫɥɟ-
ɠɢɜɚɸɬ ɜɵхɨɞ ɢ ɩɨɞɫɬɪɚɢɜɚɸɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵхɨɞɟ. 
ɉɨɫɤɨɥɶɤɭ ɩɟɪɟɦɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ Ɋɢɫɭɧɤɟ 6-1 ɮɚɤɬɢ-
ɱɟɫɤɢ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢх ɬɪɚɧɡɢɫɬɨɪɨɜ, ɪɚɛɨ-
ɬɚɸɳɢх ɜ ɥɢɧɟɣɧɨɦ ɪɟɠɢɦɟ (ɤɥɚɫɫ A). Иɫɬɨɱɧɢɤɢ ɫ ɬɚɤɢɦɢ ɬɢ-
ɩɚɦɢ ɪɟɝɭɥɹɬɨɪɨɜ ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ ɥɢɧɟɣɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ 
ɩɢɬɚɧɢɹ. Ʌɢɧɟɣɧɵɟ ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ ɢɦɟɸɬ ɦɧɨɠɟɫɬɜɨ ɩɪɟ-
ɢɦɭɳɟɫɬɜ ɢ ɨɛɵɱɧɨ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦɢ ɢ ɷɮɮɟɤ-
ɬɢɜɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɤ ɜɵɫɨ-
ɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɧɢɡɤɨɦɭ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɸ.

Рɣɬɮɨɩɥ 6-1 Схɟɦа ɩɪɨɫɬɨɝɨ ɩɨɫɥɟɞɨваɬɟɥɶɧɨɝɨ иɫɬɨɱɧиɤа ɩиɬаɧия
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ɗɬɨɬ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɪɚɛɨɬɚɟɬ ɜ ɞɜɭх ɞɢɚɩɚɡɨɧɚх, ɨɛɟɫɩɟ-
ɱɢɜɚɹ ɥɢɛɨ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɦɟɧɶɲɟɦ ɬɨɤɟ, 
ɥɢɛɨ ɛɨɥɟɟ ɫɢɥɶɧɵɣ ɬɨɤ ɩɪɢ ɦɟɧɶɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. Иɫɬɨɱɧɢ-
ɤɢ ɫ ɨɞɧɢɦ ɞɢɚɩɚɡɨɧɨɦ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɜɵɜɨɞ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɜɵхɨɞɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɢ ɬɨɤɟ. 
Ⱦɚɧɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵхɨɞɧɭɸ ɦɨɳɧɨɫɬɶ, 
ɛɥɢɡɤɭɸ ɤ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜ ɨɛɨɢх ɞɢɚɩɚɡɨɧɚх. В ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɨɦ ɪɟɝɭɥɹɬɨɪɟ ɞɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ ɤɨɦɦɭɬɚ-
ɰɢɢ ɨɬɜɨɞɨɜ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɩɟɪɟɤɥɸɱɚɬɟɥɢ. ɗɬɚ ɬɟх-
ɧɨɥɨɝɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɱɚɣɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɫɧɢɠɟɧɢɹ ɦɨɳɧɨɫɬɢ, ɪɚɫɫɟɢɜɚɟɦɨɣ ɧɚ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɦ ɪɟɝɭɥɢɪɭɸɳɟɦ ɷɥɟɦɟɧɬɟ.

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɵɣ ɥɢɧɟɣ-
ɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜɵɫɨɤɭɸ 
ɬɨɱɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɨɱɧɵх хɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɜɵɫɨɤɭɸ ɫɤɨɪɨɫɬɶ 
ɨɬɤɥɢɤɚ ɧɚ ɢɡɦɟɧɟɧɢɹ ɜ ɫɟɬɢ ɢ ɧɚɝɪɭɡɤɟ. ɉɨɷɬɨɦɭ ɟɝɨ ɩɪɢɧɰɢ-
ɩɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɟɬɢ ɢ ɧɚɝɪɭɡɤɢ ɢ ɜɪɟɦɹ ɩɟɪɟхɨɞɧɨɝɨ ɩɪɨ-
ɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɟɦɭ ɩɪɟɜɨɫхɨɞɢɬɶ ɢɫɬɨɱɧɢ-
ɤɢ ɩɢɬɚɧɢɹ ɫ ɞɪɭɝɢɦɢ ɬɟхɧɨɥɨɝɢɹɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɨɬɥɢɱɚɟɬɫɹ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɩɭɥɶɫɚɰɢɣ 
ɢ ɲɭɦɚ, ɧɟɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɢɡɦɟɧɟɧɢɹɦ ɨɤɪɭɠɚɸɳɟɣ ɬɟɦɩɟɪɚ-
ɬɭɪɵ, ɚ ɩɪɨɫɬɨɬɚ ɟɝɨ ɫхɟɦɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ.

В ɞɚɧɧɨɦ ɢɫɬɨɱɧɢɤɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫхɟɦɚ ɫ ɥɢɧɟɣɧɵɦ ɪɟɝɭɥɹ-
ɬɨɪɨɦ. Ɉɧ ɭɩɪɚɜɥɹɟɬɫɹ ɰɟɩɶɸ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɣ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 
ɜɨɡɜɪɚɳɚɟɬ ɜ ɰɟɩɢ ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɟ ɨ ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɜɵ-
хɨɞɧɵх ɤɥɟɦɦɚх. ɐɟɩɢ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɭɱɚɸɬ ɢɧɮɨɪɦɚɰɢɸ 
ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢ ɨɬɨɛɪɚɠɚɸɬ ɢɧɮɨɪɦɚɰɢɸ ɧɚ ɞɢɫɩɥɟɟ. 
Ⱥɧɚɥɨɝɢɱɧɨ ɰɟɩɢ ɭɩɪɚɜɥɟɧɢɹ ɨɛɦɟɧɢɜɚɸɬɫɹ ɜхɨɞɧɵɦɢ ɢ ɜɵхɨɞ-
ɧɵɦɢ ɞɚɧɧɵɦɢ ɫ ɭɞɚɥɟɧɧɵɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ GPIB ɢ RS-232. 
ɐɟɩɢ ɭɞɚɥɟɧɧɵх ɢɧɬɟɪɮɟɣɫɨɜ ɢɦɟɸɬ ɡɚɡɟɦɥɟɧɢɟ ɢ ɢɡɨɥɢɪɨ-
ɜɚɧɵ ɨɬ ɰɟɩɟɣ ɭɩɪɚɜɥɟɧɢɹ ɢ ɰɟɩɟɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.
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Рɣɬɮɨɩɥ 6-2 Ɏɭɧɤɰиɨɧаɥɶɧая ɫхɟɦа иɫɬɨɱɧиɤа ɩиɬаɧия, ɩɨɤаɡɵваɸɳая 
ɪаɡвяɡɤɭ ɭɞаɥɟɧɧɨɝɨ иɧɬɟɪɮɟɣɫа

GPIB

RS-232

РАɂВɚɂɅА
Вɖɐɉȿ
ɃɌɍɉɒɈɃɅА
ɊɃɍАɈɃɚ

ɅɉɈɍРɉɆɗ-

ɈɖɄ
ȿɃɌɊɆЕɄ

–
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Вɶɰɩдɨɶɠ ɰаɫаɥɭɠɫɣɬɭɣɥɣ
Иɞɟɚɥɶɧɵɣ ɢɫɬɨɱɧɢɤ ɩɨɫɬɨɹɧɫɬɜɚ ɧɚɩɪɹɠɟɧɢɹ ɞɨɥɠɟɧ ɢɦɟɬɶ 
ɧɭɥɟɜɨɣ ɢɦɩɟɞɚɧɫ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ. ɉɨɷɬɨɦɭ, ɤɚɤ ɩɨ-
ɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 6-3, ɧɚɩɪɹɠɟɧɢɟ ɛɭɞɟɬ ɨɫɬɚɜɚɬɶɫɹ ɚɛɫɨɥɸɬ-
ɧɨ ɧɟɢɡɦɟɧɧɵɦ, ɧɟɫɦɨɬɪɹ ɧɚ ɜɫɟ ɢɡɦɟɧɟɧɢɹ ɜɵхɨɞɧɨɝɨ ɬɨɤɚ, 
ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɧɚɝɪɭɡɤɨɣ.

Рɣɬɮɨɩɥ 6-3 ɂɞɟаɥɶɧɵɣ иɫɬɨɱɧиɤ ɩиɬаɧия ɫ ɩɨɫɬɨяɧɫɬвɨɦ ɧаɩɪяɠɟɧия

Рɣɬɮɨɩɥ 6-4 ɂɞɟаɥɶɧɵɣ иɫɬɨɱɧиɤ ɩиɬаɧия ɫ ɩɨɫɬɨяɧɫɬвɨɦ ɬɨɤа



6 Ɏɲɠɜɨɣɥ
Вɵхɨɞɧɵɟ хаɪаɤɬɟɪиɫɬиɤи

160 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Иɞɟɚɥɶɧɵɣ ɢɫɬɨɱɧɢɤ ɫ ɩɨɫɬɨɹɧɫɬɜɨɦ ɬɨɤɚ ɞɨɥɠɟɧ ɢɦɟɬɶ ɛɟɫ-
ɤɨɧɟɱɧɨɣ ɢɦɩɟɞɚɧɫ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ. ɉɨɷɬɨɦɭ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 6-4, ɢɞɟɚɥɶɧɵɣ ɢɫɬɨɱɧɢɤ ɫ ɩɨɫɬɨɹɧɫɬɜɨɦ 
ɬɨɤɚ ɤɨɦɩɟɧɫɢɪɭɟɬ ɢɡɦɟɧɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɩɭɬɟɦ 
ɢɡɦɟɧɟɧɢɹ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɟɥɢɱɢɧɭ, ɧɟɨɛхɨɞɢɦɭɸ 
ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɵхɨɞɧɨɝɨ ɬɨɤɚ.

Вɵхɨɞ ɞɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɜ ɪɟ-
ɠɢɦɟ ɩɨɫɬɨɹɧɫɬɜɚ ɧɚɩɪɹɠɟɧɢɹ (ɉɇ), ɬɚɤ ɢ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧ-
ɫɬɜɚ ɬɨɤɚ (ɉɌ). ɉɪɢ ɨɩɪɟɞɟɥɟɧɧɵх ɧɟɢɫɩɪɚɜɧɨɫɬɹх ɢɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ ɧɟ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɧɢ ɜ ɪɟɠɢɦɟ ɉɇ, ɧɢ ɜ ɪɟɠɢɦɟ ɉɌ, 
ɢ ɫɬɚɧɨɜɢɬɫɹ ɧɟɪɟɝɭɥɢɪɭɟɦɵɦ.

Ɋɢɫɭɧɨɤ 6-5 ɨɬɨɛɪɚɠɚɟɬ ɪɚɛɨɱɢɟ ɪɟɠɢɦɵ ɜɵхɨɞɚ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ. Ɋɚɛɨɱɚɹ ɬɨɱɤɚ ɛɭɞɟɬ ɧɚхɨɞɢɬɶɫɹ ɜɵɲɟ ɢɥɢ ɧɢɠɟ ɥɢ-
ɧɢɢ RL = RC. ɗɬɚ ɥɢɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚɝɪɭɡɤɭ, ɩɪɢ ɤɨɬɨɪɨɣ 
ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɜɵхɨɞɧɨɣ ɬɨɤ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɚ-
ɫɬɪɨɣɤɚɦ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ. Ʉɨɝɞɚ RL ɧɚɝɪɭɡɤɢ ɛɨɥɶɲɟ RC, 
ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɛɭɞɟɬ ɢɦɟɬɶ ɜɵɫɲɢɣ ɩɪɢɨɪɢɬɟɬ, ɩɨ-
ɫɤɨɥɶɤɭ ɬɨɤ ɛɭɞɟɬ ɦɟɧɟɟ ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ. Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 
ɛɭɞɟɬ ɧɚхɨɞɢɬɶɫɹ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɫɬɜɚ ɧɚ-
ɩɪɹɠɟɧɢɹ. ɇɚɝɪɭɡɤɚ ɜ ɬɨɱɤɟ 1 ɢɦɟɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɟ 
ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ (ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɡɧɚɱɟɧɢɟɦ RC), 
ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɫɬɪɨɣɤɟ ɧɚɩɪɹɠɟɧɢɹ, 
ɚ ɜɵхɨɞɧɨɣ ɬɨɤ ɦɟɧɶɲɟ ɧɚɫɬɪɨɣɤɢ ɬɨɤɚ. В ɷɬɨɦ ɫɥɭɱɚɟ ɢɫɬɨɱ-
ɧɢɤ ɩɢɬɚɧɢɹ ɧɚхɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɫɬɜɚ ɧɚɩɪɹɠɟɧɢɹ, 
ɚ ɧɚɫɬɪɨɣɤɚ ɬɨɤɚ ɪɚɛɨɬɚɟɬ ɤɚɤ ɨɝɪɚɧɢɱɢɬɟɥɶ ɬɨɤɚ.
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Рɣɬɮɨɩɥ 6-5 Вɵхɨɞɧɵɟ хаɪаɤɬɟɪиɫɬиɤи

Ʉɨɝɞɚ RL ɧɚɝɪɭɡɤɢ ɦɟɧɶɲɟ RC, ɜɵхɨɞɧɨɣ ɬɨɤ ɛɭɞɟɬ ɢɦɟɬɶ ɜɵɫ-
ɲɢɣ ɩɪɢɨɪɢɬɟɬ, ɩɨɫɤɨɥɶɤɭ ɧɚɩɪɹɠɟɧɢɟ ɛɭɞɟɬ ɧɢɠɟ ɧɚɫɬɪɨɣɤɢ 
ɧɚɩɪɹɠɟɧɢɹ. Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɛɭɞɟɬ ɧɚхɨɞɢɬɶɫɹ ɜ ɬɚɤ ɧɚɡɵ-
ɜɚɟɦɨɦ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɫɬɜɚ ɬɨɤɚ. ɇɚɝɪɭɡɤɚ ɜ ɬɨɱɤɟ 2 ɢɦɟɟɬ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɧɢɠɟ ɧɚɫɬɪɨɣɤɢ ɧɚɩɪɹɠɟɧɢɹ, ɚ ɜɵхɨɞɧɨɣ ɬɨɤ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɬɟɤɭɳɟɣ ɧɚɫɬɪɨɣɤɟ ɬɨɤɚ. Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚхɨɞɢɬɫɹ ɜ ɪɟɠɢ-
ɦɟ ɩɨɫɬɨɹɧɫɬɜɚ ɬɨɤɚ, ɚ ɧɚɫɬɪɨɣɤɚ ɧɚɩɪɹɠɟɧɢɹ ɪɚɛɨɬɚɟɬ 
ɤɚɤ ɨɝɪɚɧɢɱɢɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ.

Ɉɠɫɠɞɮɦɣɫɮɠɧɩɠ ɬɩɬɭɩɺɨɣɠ
В ɧɟɪɟɝɭɥɢɪɭɟɦɨɦ ɫɨɫɬɨɹɧɢɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɟ ɩɨɞɞɟɪɠɢ-
ɜɚɟɬ ɧɢ ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɧɢ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ. В ɷɬɨɦ 
ɪɟɠɢɦɟ ɫɨɫɬɨɹɧɢɟ ɧɚ ɜɵхɨɞɟ ɧɟɩɪɟɞɫɤɚɡɭɟɦɨ. ɉɟɪɟхɨɞ ɜ ɧɟ-
ɪɟɝɭɥɢɪɭɟɦɨɟ ɫɨɫɬɨɹɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɪɟɡɭɥɶɬɚɬɨɦ ɬɨɝɨ, ɱɬɨ 
ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɢɠɟ ɫɬɚɧɞɚɪɬɧɵх хɚɪɚɤ-
ɬɟɪɢɫɬɢɤ. ɇɟɪɟɝɭɥɢɪɭɟɦɨɟ ɫɨɫɬɨɹɧɢɟ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɦɝɧɨ-
ɜɟɧɧɨ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɜɵхɨɞɚ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧ ɧɚ ɛɨɥɶ-
ɲɨɟ ɡɧɚɱɟɧɢɟ ɲɚɝɚ ɧɚɩɪɹɠɟɧɢɹ, ɜɵхɨɞɧɨɣ ɤɨɧɞɟɧɫɚɬɨɪ 
ɢɥɢ ɧɚɝɪɭɡɤɚ ɛɨɥɶɲɨɣ ɟɦɤɨɫɬɢ ɛɭɞɟɬ ɡɚɪɹɠɚɬɶɫɹ ɩɪɢ ɬɟɤɭɳɟɣ 
ɧɚɫɬɪɨɣɤɟ ɨɝɪɚɧɢɱɟɧɢɹ ɬɨɤɚ. ɉɪɢ ɧɚɪɚɫɬɚɧɢɢ ɜɵхɨɞɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɩɟɪɟɣɞɟɬ ɜ ɧɟɪɟɝɭɥɢɪɭɟɦɨɟ 
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ɫɨɫɬɨɹɧɢɟ. ɇɟɪɟɝɭɥɢɪɭɟɦɨɟ ɫɨɫɬɨɹɧɢɟ ɦɨɠɟɬ ɬɚɤɠɟ ɜɨɡɧɢɤ-
ɧɭɬɶ ɩɪɢ ɩɟɪɟхɨɞɟ ɢɡ ɪɟɠɢɦɚ ɉɇ ɜ ɪɟɠɢɦ ɉɌ, ɧɚɩɪɢɦɟɪ 
ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜɵхɨɞɚ.

Ɉɠɡɠɦаɭɠɦɷɨɶɠ ɬɣɞɨаɦɶ
Иɞɟɚɥɶɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɞɟɚɥɶɧɨɟ ɫɨɫɬɨ-
ɹɧɢɟ ɜɵхɨɞɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɢɝɧɚɥɨɜ ɦɟɠ-
ɞɭ ɤɥɟɦɦɚɦɢ ɢɥɢ ɦɟɠɞɭ ɤɥɟɦɦɚɦɢ ɢ ɡɚɡɟɦɥɟɧɢɟɦ. Ɋɟɚɥɶɧɵɣ 
ɛɥɨɤ ɩɢɬɚɧɢɹ ɢɦɟɟɬ ɨɝɪɚɧɢɱɟɧɧɵɣ ɲɭɦ ɦɟɠɞɭ ɜɵхɨɞɧɵɦɢ 
ɤɥɟɦɦɚх ɢ ɤɨɧɟɱɧɵɣ ɬɨɤ ɭɬɟɱɤɢ ɱɟɪɟɡ ɢɦɩɟɞɚɧɫ ɦɟɠɞɭ ɤɥɟɦ-
ɦɨɣ ɢ ɡɚɡɟɦɥɟɧɢɟɦ. В ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɷɬɨ ɧɚɡɵɜɚɟɬɫɹ ɞɢɮɮɟ-
ɪɟɧɰɢɚɥɶɧɵɦ ɲɭɦɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɚ ɜɨ ɜɬɨɪɨɦ — ɫɢɧɮɚɡɧɵɦ 
ɬɨɤɨɜɵɦ ɲɭɦɨɦ. Ɋɢɫɭɧɨɤ 6-6 ɫɨɞɟɪɠɢɬ ɭɩɪɨɳɟɧɧɭɸ ɫхɟɦɭ 
ɢɫɬɨɱɧɢɤɨɜ ɫɢɧɮɚɡɧɵх ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵх ɲɭɦɨɜ.

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ ɲɭɦ ɧɚɩɪɹɠɟɧɢɹ ɢɦɟɟɬ ɜɢɞ ɩɭɥɶɫɚɰɢɣ, 
ɫɜɹɡɚɧɧɵх ɫ ɱɚɫɬɨɬɨɣ ɫɟɬɢ, ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɫɥɭɱɚɣɧɨɝɨ ɲɭɦɚ. 
Ɉɛɚ ɲɭɦɚ ɜ ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ ɢɦɟɸɬ ɨɱɟɧɶ ɦɚɥɭɸ ɜɟɥɢɱɢɧɭ. 
ɉɪɢ ɩɪɚɜɢɥɶɧɨɣ ɩɪɨɤɥɚɞɤɟ ɩɪɨɜɨɞɨɜ ɢ ɭɞɚɥɟɧɢɢ ɰɟɩɟɣ ɢɫɬɨɱ-
ɧɢɤɚ ɩɢɬɚɧɢɹ ɨɬ ɫɢɥɨɜɵх ɭɫɬɪɨɣɫɬɜ ɢ ɩɪɨɱɢх ɢɫɬɨɱɧɢɤɨɦ ɲɭ-
ɦɚ ɷɬɢ ɡɧɚɱɟɧɢɹ ɛɭɞɭɬ ɨɫɬɚɜɚɬɶɫɹ ɧɚ ɧɢɡɤɨɦ ɭɪɨɜɧɟ.

ɋɢɧɮɚɡɧɵɟ ɲɭɦɵ ɦɨɝɭɬ ɫɨɡɞɚɜɚɬɶ ɩɪɨɛɥɟɦɵ ɞɥɹ ɨɱɟɧɶ ɱɭɜ-
ɫɬɜɢɬɟɥɶɧɵх ɰɟɩɟɣ, ɢɫɩɨɥɶɡɭɸɳɢх ɡɚɡɟɦɥɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ 
ɨɩɨɪɧɨɝɨ. Ʉɨɝɞɚ ɡɚɡɟɦɥɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɰɟɩɶɸ ɜ ɤɚɱɟɫɬɜɟ 
ɨɩɨɪɧɨɝɨ, ɦɟɠɞɭ ɜɵхɨɞɧɵɦɢ ɤɥɟɦɦɚɦɢ ɢ ɡɚɡɟɦɥɟɧɢɟɦ ɛɭɞɭɬ 
ɩɪɨɬɟɤɚɬɶ ɫɥɚɛɵɣ ɩɟɪɟɦɟɧɧɵɣ ɬɨɤɢ. Ʌɸɛɨɣ ɢɦɩɟɞɚɧɫ ɦɟɠɞɭ 
ɤɥɟɦɦɨɣ ɫ ɡɚɡɟɦɥɟɧɢɟɦ ɫɨɡɞɚɫɬ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɡɧɚɱɟ-
ɧɢɟ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɬɨɤɚ ɧɚ ɢɦɩɟɞɚɧɫ. 
Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɷɬɨɝɨ ɷɮɮɟɤɬɚ ɜɵхɨɞɧɚɹ ɤɥɟɦɦɚ ɦɨɠɟɬ 
ɛɵɬɶ ɡɚɡɟɦɥɟɧɚ ɜ ɜɵхɨɞɧɨɣ ɤɥɟɦɦɧɨɣ ɤɨɥɨɞɤɟ. Ʉɚɤ ɜɚɪɢɚɧɬ, 
ɜɫɟ ɢɦɩɟɞɚɧɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɡɚɡɟɦɥɟɧɢɟɦ, ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɣ ɢɦɩɟɞɚɧɫ ɫ ɡɚɡɟɦɥɟɧɢɟɦ, ɱɬɨɛɵ ɭɫɬɪɚɧɢɬɶ 
ɫɨɡɞɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ. ȿɫɥɢ ɰɟɩɶ ɧɟ ɢɫɩɨɥɶɡɭɟɬ ɡɚɡɟɦɥɟɧɢɟ 
ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɨɝɨ, ɫɢɧɮɚɡɧɵɟ ɲɭɦɵ ɫɟɬɢ ɩɢɬɚɧɢɹ ɨɛɵɱɧɨ 
ɧɟ ɜɵɡɵɜɚɸɬ ɩɪɨɛɥɟɦ.

Вɵхɨɞ ɬɚɤɠɟ ɛɭɞɭɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɦɟɧɟɧɢɟɦ 
ɧɚɝɪɭɡɤɢ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɧɚɝɪɭɡɤɢ ɜɵхɨɞɧɨɣ ɬɨɤ ɜɵɡɨɜɟɬ ɧɟ-
ɛɨɥɶɲɨɟ ɩɚɞɟɧɢɟ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɩɨ ɩɪɢɱɢɧɟ ɜɵхɨɞɧɨɝɨ ɢɦɩɟɞɚɧɫɚ R. Ʉ ɷɬɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ 
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ɞɨɛɚɜɥɹɟɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵх ɩɪɨɜɨɞɨɜ, ɜɵ-
ɡɵɜɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ ɦɢɧɢɦɢɡɚ-
ɰɢɢ ɩɚɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɨɧɬɚɠɧɵɟ 
ɩɪɨɜɨɞɚ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɫɟɱɟɧɢɹ. Иɫɩɨɥɶɡɨɜɚɧɢɟ 
ɨɬɞɟɥɶɧɵх ɩɪɨɜɨɞɨɜ ɭɞɚɥɟɧɧɨɝɨ ɫɱɢɬɵɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɫ ɧɚɝɪɭɡɤɢ ɩɨɡɜɨɥɹɟɬ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɨɜɨ-
ɞɨɜ ɧɚɝɪɭɡɤɢ.

Рɣɬɮɨɩɥ 6-6 ɍɩɪɨɳɟɧɧая ɫхɟɦа иɫɬɨɱɧиɤɨв ɫиɧɮаɡɧɵх и ɞиɮɮɟɪɟɧɰи-
аɥɶɧɵх ɲɭɦɨв

ɉɪɢ ɫɥɢɲɤɨɦ ɛɵɫɬɪɨɦ ɢɡɦɟɧɟɧɢɢ ɧɚɝɪɭɡɤɢ, ɧɚɩɪɢɦɟɪ 
ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɤɨɧɬɚɤɬɨɜ ɪɟɥɟ, ɢɧɞɭɤɬɢɜɧɨɫɬɶ ɫɨɟɞɢɧɢɬɟɥɶɧɵх 
ɩɪɨɜɨɞɨɜ ɢ ɜɵхɨɞɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜɵɡɨɜɟɬ ɜɫɩɥɟɫɤ ɧɚ-
ɩɪɹɠɟɧɢɹ ɧɚ ɧɚɝɪɭɡɤɟ. Ⱥɦɩɥɢɬɭɞɚ ɜɫɩɥɟɫɤɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ 
ɫɤɨɪɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȿɫɥɢ ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ ɪɟɡ-
ɤɢɟ ɢɡɦɟɧɟɧɢɹ ɧɚɝɪɭɡɤɢ, ɧɚɢɥɭɱɲɢɦ ɫɩɨɫɨɛɨɦ ɦɢɧɢɦɢɡɚɰɢɢ 
ɜɫɩɥɟɫɤɨɜ ɧɚɩɪɹɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟ ɩɚɪɚɥɥɟɥɶɧɨ 
ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ, ɜɨɡɥɟ ɧɚɝɪɭɡɤɢ, ɤɨɧɞɟɧɫɚɬɨɪɚ ɫ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɦ ɫ ɧɢɦ ɧɢɡɤɨɨɦɧɵɦ ɪɟɡɢɫɬɨɪɨɦ.

ВЫХɈȾɇЫȿ 
ɄɅȿɆɆЫВХɈȾɇɈȿ 

ɇȺɉɊəɀȿɇИȿ

ɋИɇɎȺɁɇЫɃ
ɒɍɆ
< 1,5 ɦɤȺ 
(ɫɪɟɞɧɟɤɜ.)

ȾИɎɎȿɊȿɇ-
ɐИȺɅɖɇЫɃ
ɒɍɆ R

< 5 ɦВ (ɩɢɤ.)*
< 0,5 ɦВ (ɫɪɟɞɧɟɤɜ.)*
< 8 ɦВ (ɩɢɤ.)**
< 1 ɦВ (ɫɪɟɞɧɟɤɜ.)**

* ɦɨɞɟɥɢ E3640A/E3642A/E3644A
** ɦɨɞɟɥɢ E3641A/E3643A/E3645A
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Раɬɳɣɫɠɨɣɠ дɣаɪаɢɩɨа ɨаɪɫɺɡɠɨɣɺ ɣ дɣаɪаɢɩɨа ɭɩɥа
Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɫɩɨɫɨɛɟɧ ɜɵɞɚɜɚɬɶ ɧɚɩɪɹɠɟɧɢɟ ɢ ɬɨɤ, ɡɧɚ-
ɱɟɧɢɹ ɤɨɬɨɪɵх ɩɪɟɜɵɲɚɸɬ ɩɪɨɟɤɬɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɵхɨɞ-
ɧɵɟ ɡɧɚɱɟɧɢɹ, ɟɫɥɢ ɫɟɬɟɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɦɢ-
ɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɢɥɢ ɩɪɟɜɵɲɚɟɬ ɧɟɝɨ. Ɂɧɚɱɟɧɢɹ ɜɵхɨɞɧɵх 
ɩɚɪɚɦɟɬɪɨɜ ɦɨɝɭɬ ɩɪɟɜɵɲɚɬɶ ɩɪɨɟɤɬɧɵɟ ɧɚ ɜɟɥɢɱɢɧɭ ɞɨ 3 % 
ɛɟɡ ɩɨɜɪɟɠɞɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɨɞɧɚɤɨ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɬɟхɧɢɱɟɫɤɢɦ хɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɪɢ ɷɬɨɦ ɧɟ ɝɚɪɚɧɬɢɪɭɟɬɫɹ. 
ȿɫɥɢ ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɜɟɪхɧɟɝɨ 
ɩɪɟɞɟɥɚ ɞɢɚɩɚɡɨɧɚ ɜхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɚɪɚɦɟɬɪɵ ɢɫɬɨɱ-
ɧɢɤɚ ɩɢɬɚɧɢɹ, ɜɨɡɦɨɠɧɨ, ɛɭɞɭɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɭɤɚɡɚɧɧɵɦ 
ɜ ɬɟхɧɢɱɟɫɤɢх хɚɪɚɤɬɟɪɢɫɬɢɤɚх. ɋɤɨɪɟɟ ɜɫɟɝɨ, ɩɚɪɚɦɟɬɪɵ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɛɭɞɭɬ ɨɫɬɚɜɚɬɶɫɹ ɜ ɩɪɟɞɟɥɚх ɬɟхɧɢɱɟɫɤɢх 
хɚɪɚɤɬɟɪɢɫɬɢɤ, ɟɫɥɢ ɩɪɟɜɵɲɟɧ ɬɨɥɶɤɨ ɨɞɢɧ ɜɵхɨɞɧɨɣ ɩɚɪɚ-
ɦɟɬɪ — ɬɨɥɶɤɨ ɧɚɩɪɹɠɟɧɢɟ ɢɥɢ ɬɨɥɶɤɨ ɬɨɤ.

Ɋɩɬɦɠдɩваɭɠɦɷɨɶɠ ɬɩɠдɣɨɠɨɣɺ
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɟɜɵɲɚɸɳɟɝɨ ɞɨɫɬɭɩɧɨɟ ɡɧɚ-
ɱɟɧɢɟ ɞɥɹ ɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɞɜɭх ɢ ɛɨɥɟɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ, ɧɨ хɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɢɡɨɥɹɰɢɢ ɜɵхɨɞɚ ɞɥɹ ɥɸɛɨɝɨ ɢɡ ɷɬɢх ɢɫɬɨɱɧɢɤɨɜ 
ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶɫɹ. ɋɨɟɞɢɧɟɧɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɧɚ ɟɞɢɧɭɸ ɞɥɹ ɨɛɨɢх 
ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɧɚɝɪɭɡɤɭ, ɬɚɤ ɢ ɧɚ ɪɚɡɞɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ. 
В ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨ ɜɵхɨɞɧɵɦ ɤɥɟɦɦɚɦ ɩɨɞɤɥɸ-
ɱɟɧ ɞɢɨɞ ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɦ ɫɨɟɞɢɧɟɧɢɢ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɩɨɜɪɟɠɞɟ-
ɧɢɟ ɜ ɫɥɭɱɚɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚɝɪɭɡɤɢ ɢɥɢ ɜɤɥɸɱɟɧɢɢ 
ɨɞɧɨɝɨ ɢɡ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɨɬɞɟɥɶɧɨ ɨɬ ɨɫɬɚɥɶɧɵх.

ɉɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɫɨɟɞɢɧɟɧɢɢ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ 
ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɭɦɦɟ ɢх ɧɚɩɪɹɠɟɧɢɣ. 
Их ɬɨɤ ɠɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɤɭ ɥɸɛɨɝɨ ɢɡ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. 
Ⱦɥɹ ɧɚɫɬɪɨɣɤɢ ɨɛɳɟɝɨ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɥɟɞɭɟɬ ɧɚ-
ɫɬɪɨɢɬɶ ɜɵхɨɞɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɤɚɠɞɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.
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Ɋаɫаɦɦɠɦɷɨɶɠ ɬɩɠдɣɨɠɨɣɺ
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɬɨɤɚ, ɩɪɟɜɵɲɚɸɳɟɝɨ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ 
ɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɞɨɩɭɫɤɚɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨɟ ɫɨɟɞɢ-
ɧɟɧɢɟ ɞɜɭх ɢ ɛɨɥɟɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ, ɩɨɞɞɟɪɠɢɜɚɸɳɢх 
ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɪɟɝɭɥɢɪɨɜɤɭ ɉɇ/ɉɌ. Их ɨɛɳɢɣ ɜɵхɨɞɧɨɣ ɬɨɤ 
ɹɜɥɹɟɬɫɹ ɫɭɦɦɨɣ ɜɵхɨɞɧɵх ɬɨɤɨɜ ɨɬɞɟɥɶɧɵх ɢɫɬɨɱɧɢɤɨɜ ɩɢ-
ɬɚɧɢɹ. Вɵхɨɞ ɤɚɠɞɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ 
ɨɬɞɟɥɶɧɨ. Вɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɞɧɨɝɨ ɢɡ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚ-
ɧɢɹ ɫɥɟɞɭɟɬ ɧɚɫɬɪɨɢɬɶ ɧɚ ɬɪɟɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ, ɚ ɨɫɬɚɥɶɧɵɟ 
ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ ɫɥɟɞɭɟɬ ɧɚɫɬɪɨɢɬɶ ɧɚ ɱɭɬɶ ɛɨɥɟɟ ɜɵɫɨɤɨɟ 
ɧɚɩɪɹɠɟɧɢɟ. Иɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɧɚɫɬɪɨɣɤɨɣ 
ɧɚɩɪɹɠɟɧɢɹ ɛɭɞɭɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɢх ɩɨɫɬɨɹɧɧɵɣ ɜɵхɨɞɧɨɣ 
ɬɨɤ ɢ ɩɨɧɢɠɚɬɶ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɩɨɤɚ ɨɧɨ ɧɟ ɫɪɚɜɧɹɟɬ-
ɫɹ ɫ ɧɚɩɪɹɠɟɧɢɟɦ ɞɪɭɝɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɚ ɬɨɬ ɨɫɬɚɧɟɬɫɹ 
ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɫɬɜɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɨɛɟɫɩɟɱɢɬ ɬɭ ɱɚɫɬɶ ɟɝɨ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɜɵхɨɞɧɨɝɨ ɬɨɤɚ, ɤɨɬɨɪɚɹ ɧɟɨɛхɨɞɢɦɚ ɞɥɹ ɩɨɞ-
ɞɟɪɠɚɧɢɹ ɩɨɥɧɨɝɨ ɬɨɤɚ, ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɧɚɝɪɭɡɤɨɣ.



6 Ɏɲɠɜɨɣɥ
ɍɞаɥɟɧɧɨɟ ɩɪɨɝɪаɦɦиɪɨваɧиɟ

166 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɏдаɦɠɨɨɩɠ ɪɫɩɞɫаɧɧɣɫɩваɨɣɠ
ɉɪɢ ɭɞɚɥɟɧɧɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɨɛɪɚɳɟɧɢɟ 
ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦ ɩɨɫɬɨɹɧɧɵɦ ɜɵхɨɞɧɵɦ 
ɧɚɩɪɹɠɟɧɢɟɦ ɞɥɹ ɛɵɫɬɪɨɝɨ ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹ-
ɠɟɧɢɹ. Ɉɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ ɫɤɨɪɨɫɬɶ ɢɡ-
ɦɟɧɟɧɢɹ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɜɵхɨɞɧɚɹ ɟɦɤɨɫɬɶ 
ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ.

Рɣɬɮɨɩɥ 6-7 Сɤɨɪɨɫɬɶ ɪɟаɝиɪɨваɧия — ɩɪɨɝɪаɦɦиɪɨваɧиɟ ɭвɟɥиɱɟɧия 
(ɩɨɥɧая ɧаɝɪɭɡɤа)

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɰɟɩɶ ɢ ɮɨɪɦɚ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɢ ɭɜɟɥɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ Ɋɢɫɭɧɤɟ 6-7. ɉɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɧɨɜɨɝɨ 
ɜɵхɨɞɧɨɝɨ ɡɧɚɱɟɧɢɹ ɰɟɩɶ ɪɟɝɭɥɹɬɨɪɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɨɛ-
ɧɚɪɭɠɢɜɚɟɬ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɧɚ ɜɵхɨɞɟ ɦɟɧɶɲɟ ɬɪɟɛɭɟɦɨɝɨ ɢ ɩɟ-
ɪɟɜɨɞɢɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ ɧɚ ɟɝɨ ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɬɨɤɚ IL, ɧɚ ɨɝɪɚɧɢɱɟɧɢɟ ɬɨɤɚ ɢɥɢ ɧɚ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ. 

ɗɬɨɬ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ IL ɡɚɪɹɠɚɟɬ ɜɵхɨɞɧɨɣ ɤɨɧɞɟɧɫɚɬɨɪ CO 
ɢ ɩɚɪɚɥɥɟɥɶɧɨ ɬɟɱɟɬ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ ɧɚɝɪɭɡɤɢ RL. ɉɨɷɬɨɦɭ ɧɚ-
ɩɪɹɠɟɧɢɟ ɧɚ ɜɵхɨɞɟ ɪɚɫɬɟɬ ɩɨ ɷɤɫɩɨɧɟɧɬɟ ɫ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟ-
ɦɟɧɢ RLCL ɞɨ ɡɧɚɱɟɧɢɹ ILRL, ɩɪɟɜɵɲɚɸɳɟɝɨ ɧɨɜɵɣ ɡɚɩɪɨɝɪɚɦ-
ɦɢɪɨɜɚɧɧɵɣ ɭɪɨɜɟɧɶ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 
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Ɏɲɠɜɨɣɥ 6

ɍɞаɥɟɧɧɨɟ ɩɪɨɝɪаɦɦиɪɨваɧиɟ

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 167

Ʉɨɝɞɚ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɣ ɪɨɫɬ ɧɚɩɪɹɠɟɧɢɹ ɞɨɫɬɢɝɚɟɬ ɧɨɜɨɝɨ 
ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɭɫɢɥɢɬɟɥɶ ɩɨɫɬɨɹɧɫɬɜɚ ɧɚ-
ɩɪɹɠɟɧɢɹ ɩɟɪɟхɨɞɢɬ ɜ ɧɨɪɦɚɥɶɧɵ ɪɟɠɢɦ ɪɟɝɭɥɢɪɨɜɤɢ ɢ ɩɨɞ-
ɞɟɪɠɢɜɚɟɬ ɩɨɫɬɨɹɧɫɬɜɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵхɨɞɟ. Ɍɚɤɢɦ ɨɛɪɚ-
ɡɨɦ, ɜɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ ɦɨɠɧɨ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɚɬɶ 
ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ Ɋɢɫɭɧɤɟ 6-7.

ȿɫɥɢ ɪɟɡɢɫɬɨɪ ɧɚɝɪɭɡɤɢ ɧɟ ɩɨɞɤɥɸɱɟɧ ɤ ɜɵхɨɞɧɵɦɢ ɤɥɟɦɦɚɦ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɩɪɨɝɪɚɦɦɢɪɨ-
ɜɚɧɢɢ ɟɝɨ ɭɜɟɥɢɱɟɧɢɹ ɛɭɞɟɬ ɧɚɪɚɫɬɚɬɶ ɥɢɧɟɣɧɨ ɫɨ ɫɤɨɪɨɫɬɶɸ 
CO/IL, ɚ ɧɚɢɦɟɧɟɟ ɜɨɡɦɨɠɧɨɟ ɜɪɟɦɹ ɭɜɟɥɢɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬ-
ɫɹ ɮɨɪɦɭɥɨɣ TR = CO(E2 – E1)/IL.

Рɣɬɮɨɩɥ 6-8 Сɤɨɪɨɫɬɶ ɪɟаɝиɪɨваɧия — ɩɪɨɝɪаɦɦиɪɨваɧиɟ ɭɦɟɧɶɲɟɧия 
(ɩɨɥɧая ɧаɝɪɭɡɤа)

Ɋɢɫɭɧɨɤ 6-8 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɢɫɬɨɱɧɢ-
ɤɚ ɩɢɬɚɧɢɹ ɧɚ ɭɦɟɧɶɲɟɧɢɟ ɪɟɝɭɥɹɬɨɪ ɨɛɧɚɪɭɠɢɜɚɟɬ, ɱɬɨ ɜɵ-
хɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɟɜɵɲɚɟɬ ɬɪɟɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ, ɢ ɩɨɥ-
ɧɨɫɬɶɸ ɨɬɤɥɸɱɚɟɬ ɰɟɩɨɱɤɭ ɬɪɚɧɡɢɫɬɨɪɨɜ. ɉɨɫɤɨɥɶɤɭ ɰɟɩɶ 
ɭɩɪɚɜɥɟɧɢɹ ɧɟ ɦɨɠɟɬ ɡɚɫɬɚɜɢɬɶ ɰɟɩɨɱɤɭ ɭɩɪɚɜɥɹɸɳɢх ɬɪɚɧ-
ɡɢɫɬɨɪɨɜ ɩɪɨɜɨɞɢɬɶ ɨɛɪɚɬɧɵɣ ɬɨɤ, ɜɵхɨɞɧɨɣ ɤɨɧɞɟɧɫɚɬɨɪ 
ɦɨɠɟɬ ɪɚɡɪɹɠɚɬɶɫɹ ɬɨɥɶɤɨ ɱɟɪɟɡ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ 
ɢ ɜɧɭɬɪɟɧɧɢɣ ɢɫɬɨɱɧɢɤ ɬɨɤɚ (IS). 
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6 Ɏɲɠɜɨɣɥ
ɍɞаɥɟɧɧɨɟ ɩɪɨɝɪаɦɦиɪɨваɧиɟ

168 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɚɝɪɭɡɤɢ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɩɚɞɚɟɬ 
ɥɢɧɟɣɧɨ ɫɨ ɫɤɨɪɨɫɬɶɸ IS/CO ɢ ɮɢɤɫɢɪɭɟɬɫɹ ɩɨ ɞɨɫɬɢɠɟɧɢɢ 
ɧɨɜɨɝɨ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ. ȿɫɥɢ ɩɨɞɤɥɸɱɟɧɚ ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ, 
ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɩɚɞɚɟɬ ɩɨ ɷɤɫɩɨɧɟɧɬɟ ɫ ɛɨɥɶɲɟɣ 
ɫɤɨɪɨɫɬɶɸ.

ɉɨɫɤɨɥɶɤɭ ɩɪɢ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɦ ɭɜɟɥɢɱɟɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɪɟɝɭɥɢɪɭɸɳɢɣ ɬɪɚɧɡɢɫɬɨɪ, ɚ ɩɪɢ ɩɪɨɝɪɚɦ-
ɦɢɪɨɜɚɧɢɢ ɭɦɟɧɶɲɟɧɢɹ ɚɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ, ɪɚɡɪɹɠɚɸɳɢɟ 
ɤɨɧɞɟɧɫɚɬɨɪ, ɨɛɵɱɧɨ ɨɬɫɭɬɫɬɜɭɸɬ, ɫɤɨɪɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-
ɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵх ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ 
ɨɛɵɱɧɨ ɜɵɲɟ ɫɤɨɪɨɫɬɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜ ɫɬɨɪɨɧɭ 
ɭɦɟɧɶɲɟɧɢɹ.



Ƀɬɭɩɲɨɣɥɣ ɪɣɭаɨɣɺ ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥа ɬ ɩдɨɣɧ вɶɰɩдɩɧ E364xA

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ

7
ɐаɫаɥɭɠɫɣɬɭɣɥɣ ɣ ɬɪɠцɣɯɣɥацɣɣ
Ɏиɡиɱɟɫɤиɟ хаɪаɤɬɟɪиɫɬиɤи 170

ɏаɪаɤɬɟɪиɫɬиɤи ɨɤɪɭɠаɸɳɟɣ ɫɪɟɞɵ 171

Эɥɟɤɬɪиɱɟɫɤиɟ хаɪаɤɬɟɪиɫɬиɤи 172

Ⱦɨɩɨɥɧиɬɟɥɶɧɵɟ хаɪаɤɬɟɪиɫɬиɤи 175

В ɷɬɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɵ хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɫɩɟɰɢɮɢɤɚɰɢɢ 
E364бA ЬТЧРХО ШuЭpuЭ DC pШаОЫ ЬuppХТОЬ.

ɊРɃɇЕɒАɈɃЕ Сɨɨɬвɟɬɫɬвиɟ ɫɩɟɰиɮиɤаɰияɦ ɝаɪаɧɬиɪɭɟɬɫя в ɬɟɦɩɟɪаɬɭɪɧɨɦ ɞиаɩаɡɨɧɟ 
0–40 °C ɩɪи ɪɟɡиɫɬивɧɨɣ ɧаɝɪɭɡɤɟ. Сɨɨɬвɟɬɫɬвиɟ ɞɨɩɨɥɧиɬɟɥɶɧɵɦ хаɪаɤ-
ɬɟɪиɫɬиɤаɦ ɧɟ ɝаɪаɧɬиɪɭɟɬɫя, ɨɧи ɨɩиɫɵваɸɬ ɷɮɮɟɤɬивɧɨɫɬɶ, ɨɩɪɟɞɟɥɟɧ-
ɧɭɸ ɩɪи ɪаɡɪаɛɨɬɤɟ иɥи ɬɟɫɬиɪɨваɧии.



7 ɐаɫаɥɭɠɫɣɬɭɣɥɣ ɣ ɬɪɠцɣɯɣɥацɣɣ
Ɏиɡиɱɟɫɤиɟ хаɪаɤɬɟɪиɫɬиɤи

170 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

ɏɣɢɣɲɠɬɥɣɠ ɰаɫаɥɭɠɫɣɬɭɣɥɣ

Рɣɬɮɨɩɥ 7-1 Ɋаɡɦɟɪɵ E364xA

ɍаɜɦɣца 7-1 Ɏиɡиɱɟɫɤиɟ хаɪаɤɬɟɪиɫɬиɤи

Ɋаɫаɧɠɭɫ E3640A E3641A E3642A E3643A E3644A E3645A

Раɢɧɠɫɶ (ɓ  В  Ⱦ) 212,6 ɦɦ  88,5 ɦɦ  348,3 ɦɦ

ɇаɬɬа ɇɟɬɬɨ 5,3 ɤɝ 5,2 ɤɝ 6,3 ɤɝ 6,2 ɤɝ 6,6 ɤɝ 6,7 ɤɝ

Ȼɪɭɬɬɨ 7,2 ɤɝ 7,1 ɤɝ 8,2 ɤɝ 8,1 ɤɝ 8,5 ɤɝ 8,6 ɤɝ

ɉɰɦаɡдɠɨɣɠ Ɉхɥаɠɞаɟɬɫя вɟɧɬиɥяɬɨɪɨɦ



ɐаɫаɥɭɠɫɣɬɭɣɥɣ ɣ ɬɪɠцɣɯɣɥацɣɣ 7

ɏаɪаɤɬɟɪиɫɬиɤи ɨɤɪɭɠаɸɳɟɣ ɫɪɟɞɵ

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 171

Рɣɬɮɨɩɥ 7-2 Ɋаɡɦɟɪɵ E364xA ɩɪи ɭɫɬаɧɨвɤɟ в ɫɬɨɣɤɭ

ɐаɫаɥɭɠɫɣɬɭɣɥɣ ɩɥɫɮɡаɹɴɠɤ ɬɫɠдɶ
ɋɦ. «ɍɫɥɨɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» ɧɚ ɫɬɪɚɧɢɰɟ VI.



7 ɐаɫаɥɭɠɫɣɬɭɣɥɣ ɣ ɬɪɠцɣɯɣɥацɣɣ
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172 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Эɦɠɥɭɫɣɲɠɬɥɣɠ ɰаɫаɥɭɠɫɣɬɭɣɥɣ

ɍаɜɦɣца 7-2 Эɥɟɤɬɪиɱɟɫɤиɟ хаɪаɤɬɟɪиɫɬиɤи

Ɋаɫаɧɠɭɫ E3640A E3641A E3642A E3643A E3644A E3645A

Вɶɰɩдɨɩɠ 

ɨаɪɫɺɡɠɨɣɠ (В)

(ɩɪи 0–40 C)

ɇиɡɤиɣ 
ɞиаɩаɡɨɧ

Ɉɬ 0 ɞɨ 8 В Ɉɬ 0 ɞɨ 35 В Ɉɬ 0 ɞɨ 8 В Ɉɬ 0 ɞɨ 35 В Ɉɬ 0 ɞɨ 8 В Ɉɬ 0 ɞɨ 35 В

Вɵɫɨɤиɣ 
ɞиаɩаɡɨɧ

Ɉɬ 0 ɞɨ 20 В Ɉɬ 0 ɞɨ 60 В Ɉɬ 0 ɞɨ 20 В Ɉɬ 0 ɞɨ 60 В Ɉɬ 0 ɞɨ 20 В Ɉɬ 0 ɞɨ 60 В

Вɶɰɩдɨɩɤ ɭɩɥ (А)

(ɩɪи 0–40 C)

ɇиɡɤиɣ 
ɞиаɩаɡɨɧ

Ɉɬ 0 ɞɨ 3 Ⱥ Ɉɬ 0 ɞɨ 0,8 Ⱥ Ɉɬ 0 ɞɨ 5 Ⱥ Ɉɬ 0 ɞɨ 1,4 Ⱥ Ɉɬ 0 ɞɨ 8 Ⱥ Ɉɬ 0 ɞɨ 2,2 Ⱥ

Вɵɫɨɤиɣ 
ɞиаɩаɡɨɧ

Ɉɬ 0 ɞɨ 1,5 Ⱥ Ɉɬ 0 ɞɨ 0,5 Ⱥ Ɉɬ 0 ɞɨ 2,5 Ⱥ Ɉɬ 0 ɞɨ 0,8 Ⱥ Ɉɬ 0 ɞɨ 4 Ⱥ Ɉɬ 0 ɞɨ 1,3 Ⱥ

Ɋɩɞɫɠɳɨɩɬɭɷ ɪɫɩ-

ɞɫаɧɧɣɫɩваɨɣɺ[1]

12 ɦɟɫяɰɟв 

(ɩɪи 25 C 5 C), (% ɨɬ  ɫɦɟɳɟɧия 

вɵхɨɞа)

ɇаɩɪяɠɟɧиɟ < 0,05 % + 10 ɦВ

Ɍɨɤ < 0,2 % + 10 ɦȺ

Ɋɩɞɫɠɳɨɩɬɭɷ 

ɬɲɣɭɶваɨɣɺ[1]

12 ɦɟɫяɰɟв (ɞɥя GPIB 

и RS-232 ɨɬɧɨɫиɬɟɥɶɧɨ 

ɮаɤɬиɱɟɫɤɨɝɨ вɵхɨɞɧɨɝɨ 

ɡɧаɱɟɧия ɩɪи ɬɟɦɩɟɪа-

ɬɭɪɟ 25 C 5 C), (% ɨɬ  ɫɦɟɳɟɧия 

вɵхɨɞа)

ɇаɩɪяɠɟɧиɟ < 0,05 % + 5 ɦВ

Ɍɨɤ < 0,15 % + 5 ɦȺ

Ɋɩɞɫɠɳɨɩɬɭɷ 

ɣɢɧɠɫɠɨɣɺ[1][2]

12 ɦɟɫяɰɟв (ɱɟɪɟɡ ɩɟ-

ɪɟɞɧɸɸ ɩаɧɟɥɶ ɨɬɧɨɫи-

ɬɟɥɶɧɨ ɮаɤɬиɱɟɫɤɨɝɨ 

ɡɧаɱɟɧия ɧа вɵхɨɞɟ 

ɩɪи ɬɟɦɩɟɪаɬɭɪɟ 25 C 5 C), (% ɨɬ  ɫɦɟɳɟ-

ɧия вɵхɨɞа)

ɇаɩɪяɠɟɧиɟ < (0,05 % + 2 ɟɞиɧиɰɵ)

Ɍɨɤ < 0,15 % + 5 ɦȺ



ɐаɫаɥɭɠɫɣɬɭɣɥɣ ɣ ɬɪɠцɣɯɣɥацɣɣ 7

Эɥɟɤɬɪиɱɟɫɤиɟ хаɪаɤɬɟɪиɫɬиɤи

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 173

Ɋɮɦɷɬацɣɣ ɣ ɳɮɧ
(ɫ ɧɟɡаɡɟɦɥɟɧɧɵɦи 

вɵхɨɞаɦи иɥи ɫ ɨɞɧɨɣ 

ɡаɡɟɦɥɟɧɧɨɣ вɵхɨɞɧɨɣ 

ɤɥɟɦɦɨɣ, ɨɬ 20 Ƚɰ 

ɞɨ 20 ɆȽɰ)

Ⱦиɮɮɟɪɟɧ-
ɰиаɥɶɧɵɣ 
ɲɭɦ 
ɧаɩɪяɠɟɧия

0,5 ɦВ 
(ɫɪɟɞɧɟɤв.) 
и 5 ɦВ (ɩиɤ.)

1 ɦВ 
(ɫɪɟɞɧɟɤв.) 
и 8 ɦВ (ɩиɤ.)

0,5 ɦВ 
(ɫɪɟɞɧɟɤв.) 
и 5 ɦВ (ɩиɤ.)

1 ɦВ 
(ɫɪɟɞɧɟɤв.) 
и 8 ɦВ (ɩиɤ.)

0,5 ɦВ 
(ɫɪɟɞɧɟɤв.) 
и 5 ɦВ (ɩиɤ.)

1 ɦВ 
(ɫɪɟɞɧɟɤв.) 
и 8 ɦВ (ɩиɤ.)

Ⱦиɮɮɟɪɟɧ-
ɰиаɥɶɧɵɣ 
ɬɨɤɨвɵɣ ɲɭɦ

< 4 ɦȺ (ɫɪɟɞɧɟɤв.)

Сиɧɮаɡɧɵɣ 
ɬɨɤɨвɵɣ ɲɭɦ

1,5 ɦɤȺ (ɫɪɟɞɧɟɤв.)

Рɠɞɮɦɣɫɩвɥа 

ɨаɞɫɮɢɥɣ
(% ɨɬ  ɫɦɟɳɟɧия 

вɵхɨɞа)

ɇаɩɪяɠɟɧиɟ < 0,01 % + 3 ɦВ

Ɍɨɤ 0,01 %  250 ɦɤȺ

Рɠɞɮɦɣɫɩвɥа ɬɠɭɣ 

ɪɣɭаɨɣɺ
(% ɨɬ  ɫɦɟɳɟɧия 

вɵхɨɞа)

ɇаɩɪяɠɟɧиɟ 0,01 %  3 ɦВ

Ɍɨɤ 0,01 %  250 ɦɤȺ

Ɋɫɩɞɫаɧɧɨɩɠ 

ɫаɢɫɠɳɠɨɣɠ
ɇаɩɪяɠɟɧиɟ 5 ɦВ

Ɍɨɤ 1 ɦȺ

Раɢɫɠɳɠɨɣɠ 

ɬɲɣɭɶваɨɣɺ
ɇаɩɪяɠɟɧиɟ 2 ɦВ

Ɍɨɤ 1 ɦȺ 

Раɢɫɠɳɠɨɣɠ ɪɠɫɠд-

ɨɠɤ ɪаɨɠɦɣ
ɇаɩɪяɠɟɧиɟ 10 ɦВ

Ɍɨɤ 1 ɦȺ 

Вɫɠɧɺ ɬɭаɜɣɦɣɢацɣɣ 

ɪɫɣ ɪɠɫɠɥɦɹɲɠɨɣɣ
50 ɦɤɫ ɧа вɨɫɫɬаɧɨвɥɟɧиɟ вɵхɨɞа в ɩɪɟɞɟɥах 15 ɦВ ɩɪи иɡɦɟɧɟɧии вɵхɨɞɧɨɝɨ ɬɨɤа 

ɨɬ ɭɪɨвɧя ɩɨɥɧɨɣ ɧаɝɪɭɡɤи ɞɨ ɭɪɨвɧя ɩɨɥɨвиɧɧɨɣ ɧаɝɪɭɡɤи (и ɧаɨɛɨɪɨɬ).

Вɫɠɧɺ ɮɬɭаɨɩвɥɣ 90 ɦɫ ɩɪи иɡɦɟɧɟɧии вɵхɨɞɧɨɝɨ ɧаɩɪяɠɟɧия ɨɬ 1 ɞɨ 99 % (иɥи ɧаɨɛɨɪɨɬ) ɩɪи ɩɨɥɭɱɟ-
ɧии ɤɨɦаɧɞɵ VOLTage иɥи APPLy ɧɟɩɨɫɪɟɞɫɬвɟɧɧɨ ɱɟɪɟɡ иɧɬɟɪɮɟɣɫ GPIB 

иɥи RS-232.

ɍаɜɦɣца 7-2 Эɥɟɤɬɪиɱɟɫɤиɟ хаɪаɤɬɟɪиɫɬиɤи (ɩɪɨɞɨɥɠɟɧиɟ)

Ɋаɫаɧɠɭɫ E3640A E3641A E3642A E3643A E3644A E3645A
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174 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɋɩɞɫɠɳɨɩɬɭɷ ɂɊɈ
(% ɨɬ  ɫɦɟɳɟɧия 

вɵхɨɞа)

< 0,5 % + 0,5 В

Вɫɠɧɺ аɥɭɣвацɣɣ 

(ɫɪɟɞɧɟɟ вɪɟɦя ɞɨ ɧа-

ɱаɥа ɫɛɪɨɫа вɵхɨɞа 

ɩɨɫɥɟ вɨɡɧиɤɧɨвɟɧия 

ɭɫɥɨвия Ɂɉɇ)

< 1,5 ɦɫ ɩɪи ɧаɩɪяɠɟɧии ɫɪаɛаɬɵваɧия 3 В и вɵɲɟ
< 10 ɦɫ ɩɪи ɧаɩɪяɠɟɧии ɫɪаɛаɬɵваɧия 3 В и ɧиɠɟ

[1] ɏаɪаɤɬɟɪиɫɬиɤи ɩɨɝɪɟɲɧɨɫɬи ɩɨɫɥɟ ɩɪɨɝɪɟва в ɬɟɱɟɧиɟ 1 ɱаɫа ɛɟɡ ɧаɝɪɭɡɤи и ɤаɥиɛɪɨвɤи ɩɪи ɬɟɦɩɟɪаɬɭɪɟ 25 C.

[2] ɉɨɝɪɟɲɧɨɫɬɶ иɡɦɟɪɟɧия ɩɪи ɦиɧиɦаɥɶɧɨɦ ɞɟɫяɬиɱɧɨɦ ɡɧаɱɟɧии 10 ɦВ, ɨɝɪаɧиɱɟɧɧɨɦ ɪаɡɪɟɲɟɧиɟɦ ɩɟɪɟɞɧɟɣ ɩаɧɟɥи.

ɍаɜɦɣца 7-2 Эɥɟɤɬɪиɱɟɫɤиɟ хаɪаɤɬɟɪиɫɬиɤи (ɩɪɨɞɨɥɠɟɧиɟ)

Ɋаɫаɧɠɭɫ E3640A E3641A E3642A E3643A E3644A E3645A
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Ⱦɨɩɨɥɧиɬɟɥɶɧɵɟ хаɪаɤɬɟɪиɫɬиɤи

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 175

ȿɩɪɩɦɨɣɭɠɦɷɨɶɠ ɰаɫаɥɭɠɫɣɬɭɣɥɣ

ɍаɜɦɣца 7-3 Ⱦɨɩɨɥɧиɬɟɥɶɧɵɟ хаɪаɤɬɟɪиɫɬиɤи

Ɋаɫаɧɠɭɫ E3640A E3641A E3642A E3643A E3644A E3645A

ȿɣаɪаɢɩɨ ɪɫɩ-

ɞɫаɧɧɣɫɩваɨɣɺ 

вɶɰɩда
(ɦаɤɫиɦаɥɶɧɵɟ 

ɩɪɨɝɪаɦɦиɪɭɟɦɵɟ 

ɡɧаɱɟɧия)

ɇиɡɤиɣ 
ɞиаɩаɡɨɧ

Ɉɬ 0 
ɞɨ 8,24 В
Ɉɬ 0 
ɞɨ 3,09 Ⱥ

Ɉɬ 0 
ɞɨ 36,05 В
Ɉɬ 0 
ɞɨ 0,824 Ⱥ

Ɉɬ 0 
ɞɨ 8,24 В
Ɉɬ 0 
ɞɨ 5,15 Ⱥ

Ɉɬ 0 
ɞɨ 36,05 В
Ɉɬ 0 
ɞɨ 1,442 Ⱥ

Ɉɬ 0 
ɞɨ 8,24 В
Ɉɬ 0 
ɞɨ 8,24 Ⱥ

Ɉɬ 0 
ɞɨ 36,05 В
Ɉɬ 0 
ɞɨ 2,266 Ⱥ

Вɵɫɨɤиɣ 
ɞиаɩаɡɨɧ

Ɉɬ 0 
ɞɨ 20,6 В
Ɉɬ 0 
ɞɨ 1,545 Ⱥ

Ɉɬ 0 
ɞɨ 61,8 В
Ɉɬ 0 
ɞɨ 0,515 Ⱥ

Ɉɬ 0 
ɞɨ 20,6 В
Ɉɬ 0 
ɞɨ 2,575 Ⱥ

Ɉɬ 0 
ɞɨ 61,8 В
Ɉɬ 0 
ɞɨ 0,824 Ⱥ

Ɉɬ 0 
ɞɨ 20,6 В
Ɉɬ 0 
ɞɨ 4,12 Ⱥ

Ɉɬ 0 
ɞɨ 61,8 В
Ɉɬ 0 
ɞɨ 1,339 Ⱥ

Ɂɉɇ Ɉɬ 1 ɞɨ 22 В Ɉɬ 1 ɞɨ 66 В Ɉɬ 1 ɞɨ 22 В Ɉɬ 1 ɞɨ 66 В Ɉɬ 1 ɞɨ 22 В Ɉɬ 1 ɞɨ 66 В

Вɩɢɧɩɡɨɩɬɭɷ 

ɮдаɦɠɨɨɩɞɩ 

ɬɲɣɭɶваɨɣɺ

ɉаɞɟɧиɟ 
ɧаɩɪяɠɟɧия

Ⱦɨ 1 В ɧа ɤаɠɞɵɣ ɩɪɨвɨɞ

Ɋɟɝɭɥиɪɨвɤа 
ɧаɝɪɭɡɤи

Ⱦɨɛавɥɟɧиɟ 5 ɦВ ɤ ɫɩɟɰиɮиɰиɪɨваɧɧɨɦɭ ɡɧаɱɟɧиɸ ɧа ɤаɠɞɵɣ 1 В иɡɦɟɧɟɧия в вɵхɨɞɧɨɦ 
ɩɪɨвɨɞɟ () в ɪɟɡɭɥɶɬаɬɟ иɡɦɟɧɟɧия ɬɨɤа ɧаɝɪɭɡɤи.

ɇаɩɪяɠɟɧиɟ 
ɧаɝɪɭɡɤи

Вɵɱиɬаɧиɟ ɩаɞɟɧия ɧаɩɪяɠɟɧия ɧа ɩɪɨвɨɞах ɧаɝɪɭɡɤи иɡ ɡаɞаɧɧɨɝɨ ɡɧаɱɟɧия вɵхɨɞɧɨɝɨ 
ɧаɩɪяɠɟɧия.

ɍɠɧɪɠɫаɭɮɫɨɶɤ 

ɥɩɸɯɯɣцɣɠɨɭ[1]

(% ɨɬ ɫɦɟɳɟɧия  вɵхɨɞа)

ɇаɩɪяɠɟɧиɟ 0,01 %  3 ɦВ

Ɍɨɤ 0,02 %  3 ɦȺ

Ɍɭаɜɣɦɷɨɩɬɭɷ[2]

(% ɨɬ  ɫɦɟɳɟɧия 

вɵхɨɞа)

ɇаɩɪяɠɟɧиɟ 0,02 %  2 ɦВ

Ɍɨɤ 0,1%  2 ɦȺ

Вɶɜɫɩɬɶ 

вɶɰɩдɨɩɞɩ 

ɨаɪɫɺɡɠɨɣɺ

ɉɪи вɤɥɸɱɟɧии иɥи вɵɤɥɸɱɟɧии ɫɟɬи ɩиɬаɧия ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤа вɵɛɪɨɫ вɵхɨɞɧɨɝɨ ɧаɩɪя-
ɠɟɧия ɧɟ ɩɪɟвɵɲаɟɬ 1 В, ɟɫɥи ɡɧаɱɟɧиɟ ɧаɫɬɪɨɣɤи ɭɩɪавɥɟɧия вɵхɨɞɧɵɦ ɧаɩɪяɠɟɧиɟɦ 
ɫɨɫɬавɥяɟɬ ɦɟɧɟɟ 1 В. ȿɫɥи ɡɧаɱɟɧиɟ ɧаɫɬɪɨɣɤи ɧаɩɪяɠɟɧия ɫɨɫɬавɥяɟɬ 1 В иɥи ɛɨɥɟɟ, 

вɵɛɪɨɫɵ вɵхɨɞɧɨɝɨ ɧаɩɪяɠɟɧия ɨɬɫɭɬɫɬвɭɸɬ.

ɚɢɶɥ ɪɫɩɞɫаɧ-

ɧɣɫɩваɨɣɺ
Сɬаɧɞаɪɬɧɵɟ ɤɨɦаɧɞɵ ɞɥя ɩɪɨɝɪаɦɦиɪɭɟɦɵх ɩɪиɛɨɪɨв (SCPI)
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176 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɋаɧɺɭɷ 

дɦɺ ɬɩɰɫаɨɠɨɣɺ 

ɬɩɬɭɩɺɨɣɤ

ɉяɬɶ ɫɨхɪаɧɟɧɧɵх ɧаɫɬɪɨɟɧɧɵх ɩɨɥɶɡɨваɬɟɥɟɦ ɫɨɫɬɨяɧиɣ

Рɠɥɩɧɠɨдɮɠɧɶɤ 

ɣɨɭɠɫваɦ 

ɥаɦɣɜɫɩвɥɣ

1 ɝɨɞ

Ƀɢɩɦɺцɣɺ вɶ-

ɰɩдɨɶɰ ɥɦɠɧɧ
(ɦаɤɫиɦɭɦ, ɨɬɧɨɫи-

ɬɟɥɶɧɨ ɡаɡɟɦɥɟɧ-

ɧɨɝɨ ɲаɫɫи)

� 60 В ɩɨɫɬ. ɬɨɤа ɩɪи ɩɨɞɤɥɸɱɟɧии ɩɟɪɟɦɵɱɤи ɛɟɡ иɡɨɥяɰии ɦɟɠɞɭ ɤɥɟɦɦаɦи () вɵхɨɞа 
и () ɫɱиɬɵваɧия, а ɬаɤɠɟ ɦɟɠɞɭ ɤɥɟɦɦаɦи (–) вɵхɨɞа и (–) ɫɱиɬɵваɧия.

� 240 В ɩɨɫɬ. ɬɨɤа ɩɪи ɩɨɞɤɥɸɱɟɧии ɩɟɪɟɦɵɱɤи ɫ иɡɨɥяɰиɟɣ ɦɟɠɞɭ ɤɥɟɦɦаɦи () вɵхɨɞа 
и () ɫɱиɬɵваɧия, а ɬаɤɠɟ ɦɟɠɞɭ ɤɥɟɦɦаɦи (–) вɵхɨɞа и (–) ɫɱиɬɵваɧия.

Ɉɩɧɣɨаɦɶ 

вɰɩдɨɩɤ ɬɠɭɣ 

ɪɣɭаɨɣɺ
(вɵɛиɪаɟɬɫя 

ɫ ɩɨɦɨɳɶɸ ɞвɭх 

ɩɟɪɟɤɥɸɱаɬɟɥɟɣ 

ɧа ɩɟɱаɬɧɨɣ ɩɥаɬɟ)

� 115 В ɩɟɪɟɦ. ɬɨɤа 10%, 47–63 Ƚɰ (ɫɬаɧɞаɪɬ)
� 230 В ɩɟɪɟɦ. ɬɨɤа 10%, 47–63 Ƚɰ (ɨɩɰия 0E3)
� 100 В ɩɟɪɟɦ. ɬɨɤа 10%, 47–63 Ƚɰ (ɨɩɰия 0E9)

ɇаɥɬɣɧаɦɷɨаɺ 

ɪɩɭɫɠɜɦɺɠɧаɺ 

ɧɩɴɨɩɬɭɷ

105 ВȺ 105 ВȺ 205 ВȺ 175 ВȺ 300 ВȺ 270 ВȺ

[1] Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ вɵхɨɞа иɥи ɡɧаɱɟɧия ɫɱиɬɵваɧия ɧа C ɩɨɫɥɟ 30-ɦиɧɭɬɧɨɝɨ ɩɪɨɝɪɟва.

[2] ɉɨɫɥɟ 30-ɦиɧɭɬɧɨɝɨ ɩɪɨɝɪɟва ɫɨ вɤɥɸɱɟɧɧɵɦ вɵхɨɞɨɦ в ɫɨɨɬвɟɬɫɬвии ɫ ɪɟɠиɦɨɦ ɪаɛɨɬɵ (ɉɌ ɫ ɧаɝɪɭɡɤɨɣ иɥи ɉɇ), а ɬаɤɠɟ 
ɩɪи иɡɦɟɧɟɧии вɵхɨɞа ɩɨɫɥɟ 8 ɱаɫɨв ɩɪи ɩɨɫɬɨяɧɫɬвɟ ɧаɝɪɭɡɤи, ɫɟɬи ɩиɬаɧия и ɬɟɦɩɟɪаɬɭɪɵ ɨɤɪɭɠаɸɳɟɣ ɫɪɟɞɵ.

ɍаɜɦɣца 7-3 Ⱦɨɩɨɥɧиɬɟɥɶɧɵɟ хаɪаɤɬɟɪиɫɬиɤи (ɩɪɨɞɨɥɠɟɧиɟ)

Ɋаɫаɧɠɭɫ E3640A E3641A E3642A E3643A E3644A E3645A



Ƀɬɭɩɲɨɣɥɣ ɪɣɭаɨɣɺ ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥа ɬ ɩдɨɣɧ вɶɰɩдɩɧ E364xA

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ

8
Ɍɠɫвɣɬ ɣ ɭɠɰɨɣɲɠɬɥɩɠ ɩɜɬɦɮɡɣваɨɣɠ
Ɉɛɡɨɪ 178

Кɨɧɬɪɨɥɶɧɵɣ ɫɩиɫɨɤ ɩɪɨвɟɪɤи ɪаɛɨɬɨɫɩɨɫɨɛɧɨɫɬи 179

Виɞɵ ɞɨɫɬɭɩɧɨɝɨ ɨɛɫɥɭɠиваɧия 180

ɍɩаɤɨвɤа ɞɥя ɨɬɩɪавɤи 181

ɉɪɟɞɨɫɬɟɪɟɠɟɧия ɨɛ ɷɥɟɤɬɪɨɫɬаɬиɱɟɫɤɨɦ ɪаɡɪяɞɟ 182

Ɂаɦɟɧа ɫɟɬɟвɨɝɨ ɩɪɟɞɨхɪаɧиɬɟɥя 183

Сɨвɟɬɵ ɩɨ ɩɨиɫɤɭ и ɭɫɬɪаɧɟɧиɸ ɧɟиɫɩɪавɧɨɫɬɟɣ 184

ɉɪɨɰɟɞɭɪɵ ɫаɦɨɬɟɫɬиɪɨваɧия 186

Ɉɛɳая ɪаɡɛɨɪɤа 188

Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɬɟɫɬɨвɨɟ ɨɛɨɪɭɞɨваɧиɟ 189

Ɍɟɫɬɵ ɩɪɨвɟɪɤи ɪаɛɨɬɨɫɩɨɫɨɛɧɨɫɬи и хаɪаɤɬɟɪиɫɬиɤ 192

Ɍɟхɧиɤа иɡɦɟɪɟɧия 193

ɉɪɨвɟɪɤи ɪɟɠиɦа ɩɨɫɬɨяɧɫɬва ɧаɩɪяɠɟɧия (ɉɇ) 196

ɉɪɨвɟɪɤи ɪɟɠиɦа ɩɨɫɬɨяɧɫɬва ɬɨɤа (ɉɌ) 205

Сиɧɮаɡɧɵɣ ɬɨɤɨвɵɣ ɲɭɦ 211

Свɟɞɟɧия ɨ ɤаɥиɛɪɨвɤɟ 215

Ɉɛɳая ɩɪɨɰɟɞɭɪа ɤаɥиɛɪɨвɤɟ иɥи ɪɟɝɭɥиɪɨвɤи 217

Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɤаɥиɛɪɨвɤи 222

Схɟɦа ɪаɫɩɨɥɨɠɟɧия ɤɨɦɩɨɧɟɧɬɨв 225

В ɞɚɧɧɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧɵ ɩɪɨɰɟɞɭɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɭɛɟɞɢɬɶ-
ɫɹ, ɱɬɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɪɚɛɨɬɚɟɬ ɧɨɪɦɚɥɶɧɨ ɢ ɜ ɫɨɨɬɜɟɬɫɬ-
ɜɢɢ ɫ ɨɮɢɰɢɚɥɶɧɨ ɡɚɹɜɥɟɧɧɵɦɢ ɫɩɟɰɢɮɢɤɚɰɢɹɦ.
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178 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

ɉɜɢɩɫ
ɉɟɪɟɞ ɤɚɥɢɛɪɨɜɤɨɣ ɢɥɢ ɜɵɩɨɥɧɟɧɢɟɦ ɥɸɛɨɝɨ ɩɪɨɜɟɪɨɱɧɨɝɨ 
ɬɟɫɬɚ ɢɥɢ ɬɟɫɬɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɧɟɨɛ-
хɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɟɝɨ ɩɨɥɧɨɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ. ɉɪɢ ɫɛɨɟ 
ɨɞɧɨɝɨ ɢɡ ɷɬɢх ɬɟɫɬɨɜ ɢɥɢ ɧɟɧɨɪɦɚɥɶɧɨɦ ɪɟɡɭɥɶɬɚɬɟ ɬɟɫɬɢɪɨ-
ɜɚɧɢɹ ɫɦ. ɪɚɡɞɟɥ «ɋɨɜɟɬɵ ɩɨ ɩɨɢɫɤɭ ɢ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜ-
ɧɨɫɬɟɣ» ɧɚ ɫɬɪɚɧɢɰɟ 184. 

Ⱦɚɧɧɚɹ ɝɥɚɜɚ ɫɨɞɟɪɠɢɬ ɬɪɢ ɫɥɟɞɭɸɳɢх ɪɚɡɞɟɥɚ: 

Вɩɢвɫаɭ ɨɠɣɬɪɫавɨɩɞɩ ɣɬɭɩɲɨɣɥа ɪɣɭаɨɣɺ Keysight дɦɺ ɩɜɬɦɮ-
ɡɣваɨɣɺ ɣɦɣ ɫɠɧɩɨɭа
• Ʉɨɧɬɪɨɥɶɧɵɣ ɫɩɢɫɨɤ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ
• Вɢɞɵ ɞɨɫɬɭɩɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ
• ɍɩɚɤɨɜɤɚ ɞɥɹ ɨɬɩɪɚɜɤɢ
• ɉɪɟɞɨɫɬɟɪɟɠɟɧɢɹ ɨɛ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɦ ɪɚɡɪɹɞɟ
• Ɋɟɦɨɧɬ ɩɨɜɟɪхɧɨɫɬɧɨɝɨ ɦɨɧɬɚɠɚ
• Ɂɚɦɟɧɚ ɫɟɬɟɜɨɝɨ ɩɪɟɞɨхɪɚɧɢɬɟɥɹ
• ɋɨɜɟɬɵ ɩɨ ɩɨɢɫɤɭ ɢ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ
• ɉɪɨɰɟɞɭɪɵ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ
• Ɉɛɳɚɹ ɪɚɡɛɨɪɤɚ

ɍɠɬɭɶ ɪɫɩвɠɫɥɣ ɫаɜɩɭɩɬɪɩɬɩɜɨɩɬɭɣ ɣ ɰаɫаɥɭɠɫɣɬɭɣɥ ɣ ɪɫɩцɠ-
дɮɫɶ ɥаɦɣɜɫɩвɥɣ
• Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɬɟɫɬɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ
• Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɬɟɫɬɢɪɨɜɚɧɢɸ
• Ɍɟɫɬɵ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ хɚɪɚɤɬɟɪɢɫɬɢɤ
• Ɍɟхɧɢɤɚ ɢɡɦɟɪɟɧɢɹ
• ɉɪɨɜɟɪɤɢ ɪɟɠɢɦɚ ɩɨɫɬɨɹɧɫɬɜɚ ɧɚɩɪɹɠɟɧɢɹ (ɉɇ)
• ɉɪɨɜɟɪɤɢ ɪɟɠɢɦɚ ɩɨɫɬɨɹɧɫɬɜɚ ɬɨɤɚ (ɉɌ)
• ɋɢɧɮɚɡɧɵɣ ɬɨɤɨɜɵɣ ɲɭɦ
• Ɂɚɩɢɫɶ ɬɟɫɬɚ хɚɪɚɤɬɟɪɢɫɬɢɤ
• ɋɜɟɞɟɧɢɹ ɨ ɤɚɥɢɛɪɨɜɤɟ
• Ɉɛɳɚɹ ɩɪɨɰɟɞɭɪɚ ɤɚɥɢɛɪɨɜɤɟ ɢɥɢ ɪɟɝɭɥɢɪɨɜɤɢ
• Ɂɚɩɢɫɶ ɤɚɥɢɛɪɨɜɨɤ
• ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚх ɤɚɥɢɛɪɨɜɤɢ

ɒɠɫɭɠɡɣ ɫаɬɪɩɦɩɡɠɨɣɺ ɥɩɧɪɩɨɠɨɭɩв
• ɋхɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ
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Кɨɧɬɪɨɥɶɧɵɣ ɫɩиɫɨɤ ɩɪɨвɟɪɤи ɪаɛɨɬɨɫɩɨɫɨɛɧɨɫɬи

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 179

Ʌɩɨɭɫɩɦɷɨɶɤ ɬɪɣɬɩɥ ɪɫɩвɠɫɥɣ ɫаɜɩɭɩɬɪɩɬɩɜɨɩɬɭɣ
ɉɟɪɟɞ ɜɨɡɜɪɚɬɨɦ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɤɨɦɩɚɧɢɸ KОвЬТРСЭ 
ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɥɢ ɪɟɦɨɧɬɚ ɩɪɨɜɟɪɶɬɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ 
ɧɢɠɟ ɩɭɧɤɬɵ.

Ƀɬɭɩɲɨɣɥ ɪɣɭаɨɣɺ ɫаɜɩɭɩɬɪɩɬɩɜɠɨ?

 ɉɪɨɜɟɪɶɬɟ, ɩɨɞɤɥɸɱɟɧ  ɥɢ ɲɧɭɪ ɩɢɬɚɧɢɹ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ.

 ɉɪɨɜɟɪɶɬɟ, ɛɵɥ ɥɢ ɧɚɠɚɬ ɜɵɤɥɸɱɚɬɟɥɶ ɩɢɬɚɧɢɹ ɧɚ ɩɟɪɟɞ-
ɧɟɣ ɩɚɧɟɥɢ.

 ɉɪɨɜɟɪɶɬɟ, ɭɫɬɚɧɨɜɥɟɧ ɥɢ ɫɟɬɟɜɨɣ ɩɪɟɞɨхɪɚɧɢɬɟɥɶ ɭɫɬɚɧɨɜ-
ɥɟɧ ɢ ɧɟ ɫɝɨɪɟɥ ɥɢ ɨɧ (ɫɦ. «Иɡɦɟɧɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ» 
ɧɚ ɫɬɪɚɧɢɰɟ 13).

 ɉɪɨɜɟɪɶɬɟ ɧɚɫɬɪɨɣɤɭ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɩɢɬɚɧɢɹ (ɫɦ. «ɉɨɞɚ-
ɱɚ ɩɢɬɚɧɢɹ ɧɚ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ» ɧɚ ɫɬɪɚɧɢɰɟ 9).

ȼɶɦ ɬɜɩɤ ɪɫɣ вɶɪɩɦɨɠɨɣɣ ɬаɧɩɭɠɬɭɣɫɩваɨɣɺ?

 ɉɪɨɜɟɪɶɬɟ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɛɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɩɢɬɚɧɢɹ 
(ɫɦ. «ɉɨɞɚɱɚ ɩɢɬɚɧɢɹ ɧɚ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ» 
ɧɚ ɫɬɪɚɧɢɰɟ 9).

 Ɉɬɤɥɸɱɢɬɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜɫɟ ɧɚɝɪɭɡɤɢ. 
(Уɛɟɞɢɬɟɫɶ, ɱɬɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɜɫɟ 

ɩɪɨɜɨɞɚ ɨɬ ɤɥɟɦɦ ɨɬɫɨɟɞɢɧɟɧɵ.)
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180 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Вɣдɶ дɩɬɭɮɪɨɩɞɩ ɩɜɬɦɮɡɣваɨɣɺ
ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɬɟ-
ɱɟɧɢɟ ɬɪɟх ɥɟɬ ɫ ɦɨɦɟɧɬɚ ɟɝɨ ɩɪɢɨɛɪɟɬɟɧɢɹ ɨɧ ɩɨɞɥɟɠɢɬ ɛɟɫ-
ɩɥɚɬɧɨɦɭ ɪɟɦɨɧɬɭ ɢɥɢ ɡɚɦɟɧɟ ɤɨɦɩɚɧɢɟɣ KОвЬТРСЭ. ɉɪɢ ɜɨɡ-
ɧɢɤɧɨɜɟɧɢɢ ɟɝɨ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɨ ɢɫɬɟɱɟɧɢɢ ɬɪɟхɥɟɬɧɟɝɨ 
ɝɚɪɚɧɬɢɣɧɨɝɨ ɫɪɨɤɚ ɤɨɦɩɚɧɢɹ KОвЬТРСЭ ɜɵɩɨɥɧɢɬ ɪɚɛɨɬɵ ɩɨ ɟɝɨ 
ɪɟɦɨɧɬɭ ɢɥɢ ɡɚɦɟɧɢɬ ɟɝɨ ɩɨ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜɵɝɨɞɧɵɦ ɪɚɫ-
ɰɟɧɤɚɦ. Ɋɟɲɟɧɢɟ ɨ ɪɟɦɨɧɬɟ ɢɥɢ ɡɚɦɟɧɟ ɢɡɞɟɥɢɹ ɩɪɢɧɢɦɚɟɬ 
ɤɨɦɩɚɧɢɹ KОвЬТРСЭ.

Ɍɭаɨдаɫɭɨɶɤ ɫɠɧɩɨɭɨɶɤ ɬɠɫвɣɬ (ɪɩ вɬɠɧɮ ɧɣɫɮ)

Ɉɛɪɚɬɢɬɟɫɶ ɜ ɛɥɢɠɚɣɲɢɣ ɫɟɪɜɢɫɧɵɣ ɰɟɧɬɪ ɤɨɦɩɚɧɢɢ KОвЬТРСЭ. 
Ɍɚɦ ɛɭɞɟɬ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɪɟɦɨɧɬɟ ɢɥɢ ɡɚɦɟɧɟ ɢɡɞɟɥɢɹ.
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ɍɩаɤɨвɤа ɞɥя ɨɬɩɪавɤи

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 181

Ɏɪаɥɩвɥа дɦɺ ɩɭɪɫавɥɣ
ȿɫɥɢ ɩɥɚɧɢɪɭɟɬɫɹ ɨɬɩɪɚɜɢɬɶ ɢɡɞɟɥɢɟ ɜ ɤɨɦɩɚɧɢɸ KОвЬТРСЭ 
ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɥɢ ɪɟɦɨɧɬɚ, ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ 
ɞɟɣɫɬɜɢɹ.
• ɉɪɢɤɪɟɩɢɬɟ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɧɚɤɥɟɣɤɭ ɫɨ ɫɜɟɞɟɧɢɹɦɢ 

ɨ ɜɥɚɞɟɥɶɰɟ ɢ ɧɟɨɛхɨɞɢɦɵх ɞɟɣɫɬɜɢɹх ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɢɥɢ ɪɟɦɨɧɬɭ. ɍɤɚɠɢɬɟ ɧɨɦɟɪ ɦɨɞɟɥɢ ɢ ɩɨɥɧɵɣ ɫɟɪɢɣɧɵɣ 
ɧɨɦɟɪ ɩɪɢɛɨɪɚ.

• ɍɩɚɤɭɣɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɜ ɨɪɢɝɢɧɚɥɶɧɭɸ ɤɨɪɨɛɤɭ 
ɫ ɩɨɦɨɳɶɸ ɩɨɞхɨɞɹɳɢх ɭɩɚɤɨɜɨɱɧɵх ɦɚɬɟɪɢɚɥɨɜ.

• Ɉɛɦɨɬɚɣɬɟ ɤɨɪɨɛɤɭ ɩɪɨɱɧɵɦ ɫɤɨɬɱɟɦ ɢɥɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 
ɥɟɧɬɚɦɢ.

ȿɫɥɢ ɨɪɢɝɢɧɚɥɶɧɚɹ ɭɩɚɤɨɜɨɱɧɚɹ ɤɨɪɨɛɤɚ ɭɬɟɪɹɧɚ, ɭɩɚɤɭɣɬɟ 
ɢɡɞɟɥɢɟ ɜ ɤɨɪɨɛɤɭ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɦɟɳɟ-
ɧɢɹ ɧɟ ɦɟɧɟɟ 4 ɞɸɣɦɨɜ ɫɠɢɦɚɟɦɨɝɨ ɭɩɚɤɨɜɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɫɨ ɜɫɟх ɫɬɨɪɨɧ ɢɡɞɟɥɢɹ. Вɨ ɢɡɛɟɠɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵх ɩɨ-
ɜɪɟɠɞɟɧɢɣ ɢɡɞɟɥɢɹ ɢɫɩɨɥɶɡɭɣɬɟ ɚɧɬɢɫɬɚɬɢɱɟɫɤɢɟ ɭɩɚɤɨɜɨɱ-
ɧɵɟ ɦɚɬɟɪɢɚɥɵ.

ɊРɃɇЕɒАɈɃЕ Кɨɦɩаɧия Keysight ɪɟɤɨɦɟɧɞɭɟɬ вɫɟɝɞа ɫɬɪахɨваɬɶ ɩɨɫɵɥɤɭ.
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182 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɋɫɠдɩɬɭɠɫɠɡɠɨɣɺ ɩɜ ɸɦɠɥɭɫɩɬɭаɭɣɲɠɬɥɩɧ ɫаɢɫɺдɠ
ɉɪɢ ɪɚɛɨɬɟ ɫ ɢɡɞɟɥɢɟɦ ɩɨɱɬɢ ɜɫɟ ɟɝɨ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɤɨɦɩɨ-
ɧɟɧɬɵ ɦɨɝɭɬ ɛɵɬɶ ɩɨɜɪɟɠɞɟɧɵ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɦ ɪɚɡɪɹɞɨɦ 
(ɗɋɊ). Ʉɨɦɩɨɧɟɧɬɵ ɦɨɝɭɬ ɛɵɬɶ ɩɨɜɪɟɠɞɟɧɵ ɞɚɠɟ ɩɪɢ ɗɋɊ 
ɫ ɧɚɩɪɹɠɟɧɢɟɦ 50 В.

ɋɥɟɞɭɸɳɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨɦɨɝɭɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɜɪɟɠɞɟɧɢɟ 
ɨɬ ɗɋɊ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ ɥɸɛɵх ɷɥɟɤ-
ɬɪɨɧɧɵх ɭɫɬɪɨɣɫɬɜ.
• Ɋɚɡɛɨɪɤɭ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɢɡɜɨɞɢɬɟ ɬɨɥɶɤɨ ɧɚ ɪɚɛɨɱɟɣ 

ɩɨɜɟɪхɧɨɫɬɢ, ɧɟ ɢɦɟɸɳɟɣ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɡɚɪɹɞɚ.
• Ⱦɥɹ ɪɚɫɫɟɢɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɡɚɪɹɞɚ ɪɚɛɨɱɚɹ 

ɩɨɜɟɪхɧɨɫɬɶ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶ ɬɨɤ.
• Иɫɩɨɥɶɡɭɣɬɟ ɩɪɨɜɨɞɹɳɢɣ ɡɚɡɟɦɥɟɧɧɵɣ ɛɪɚɫɥɟɬ ɞɥɹ ɪɚɫ-

ɫɟɢɜɚɧɢɹ ɧɚɤɨɩɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɡɚɪɹɞɚ.
• Ɇɢɧɢɦɢɡɢɪɭɣɬɟ ɨɩɟɪɚɰɢɢ ɩɨ ɩɟɪɟɧɨɫɤɟ.
• Ɂɚɩɚɫɧɵɟ ɞɟɬɚɥɢ ɞɨɥɠɧɵ хɪɚɧɢɬɶɫɹ ɜ ɚɧɬɢɫɬɚɬɢɱɟɫɤɨɣ 

ɭɩɚɤɨɜɤɟ.
• ɍɞɚɥɢɬɟ ɫ ɪɚɛɨɱɟɣ ɩɨɜɟɪхɧɨɫɬɢ ɜɫɟ ɩɥɚɫɬɢɤɨɜɵɟ, ɩɟɧɨ-

ɩɥɚɫɬɨɜɵɟ, ɜɢɧɢɥɨɜɵɟ, ɛɭɦɚɠɧɵɟ ɢ ɩɪɨɱɢɟ ɫɨɡɞɚɸɳɢɟ 
ɫɬɚɬɢɱɟɫɤɢɣ ɡɚɪɹɞ ɦɚɬɟɪɢɚɥɵ.

• Иɫɩɨɥɶɡɭɣɬɟ ɬɨɥɶɤɨ ɚɧɬɢɫɬɚɬɢɱɟɫɤɢɟ ɨɬɫɨɫɵ ɞɥɹ ɩɪɢɩɨɹ.

Рɠɧɩɨɭ ɪɩвɠɫɰɨɩɬɭɨɩɞɩ ɧɩɨɭаɡа
Ⱦɥɹ ɞɟɦɨɧɬɚɠɚ ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ ɩɨɜɟɪхɧɨɫɬɧɨɝɨ ɦɨɧɬɚɠɚ 
ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɩɚɹɥɶɧɢɤɢ ɢɥɢ ɩɚɹɥɶɧɵɟ ɫɬɚɧ-
ɰɢɢ, ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɤɨɦɩɨɧɟɧɬɨɜ 
ɞɥɹ ɩɨɜɟɪхɧɨɫɬɧɨɝɨ ɦɨɧɬɚɠɚ.

Иɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɵɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɨɬɫɨɫɚ ɩɪɢɩɨɹ 
ɩɨɱɬɢ ɜɫɟɝɞɚ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɪɚɬɢɦɨɦɭ ɩɨɜɪɟɠɞɟɧɢɸ ɩɟɱɚɬ-
ɧɨɣ ɩɥɚɬɵ ɢ ɥɢɲɟɧɢɸ ɡɚɜɨɞɫɤɨɣ ɝɚɪɚɧɬɢɢ KОвЬТРСЭ.
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Ɂаɦɟɧа ɫɟɬɟвɨɝɨ ɩɪɟɞɨхɪаɧиɬɟɥя
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ɂаɧɠɨа ɬɠɭɠвɩɞɩ ɪɫɠдɩɰɫаɨɣɭɠɦɺ
ɋɟɬɟɜɨɣ ɩɪɟɞɨхɪɚɧɢɬɟɥɶ ɧɚхɨɞɢɬɫɹ ɜ ɞɟɪɠɚɬɟɥɟ ɩɪɟɞɨхɪɚɧɢ-
ɬɟɥɹ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. ɋɜɟɞɟɧɢɹ ɨ ɩɪɨ-
ɜɟɪɤɟ ɧɨɦɢɧɚɥɚ ɫɟɬɟɜɨɝɨ ɩɪɟɞɨхɪɚɧɢɬɟɥɹ ɢ ɟɝɨ ɡɚɦɟɧɟ 
ɫɦ. ɜ ɪɚɡɞɟɥɟ «ɉɨɞɚɱɚ ɩɢɬɚɧɢɹ ɧɚ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ» 
ɧɚ ɫɬɪɚɧɢɰɟ 9.
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184 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɍɩвɠɭɶ ɪɩ ɪɩɣɬɥɮ ɣ ɮɬɭɫаɨɠɨɣɹ ɨɠɣɬɪɫавɨɩɬɭɠɤ
В ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɫɨɞɟɪɠɢɬɫɹ ɤɪɚɬɤɢɣ ɤɨɧɬɪɨɥɶɧɵɣ ɫɩɢɫɨɤ 
ɨɫɧɨɜɧɵх ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ. ɉɟɪɟɞ ɩɨɢɫɤɨɦ ɢ ɭɫɬɪɚɧɟɧɢɟɦ ɧɟ-
ɢɫɩɪɚɜɧɨɫɬɟɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɧɟɢɫɩɪɚɜɟɧ 
ɢɦɟɧɧɨ ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ, ɚ ɧɟ ɤɚɤɨɟ-ɥɢɛɨ ɜɧɟɲɧɟɟ ɫɨɟɞɢ-
ɧɟɧɢɟ. ɍɛɟɞɢɬɟɫɶ ɬɚɤɠɟ ɜ ɬɨɱɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ ɢɫɬɨɱɧɢɤɚ ɩɢ-
ɬɚɧɢɹ. ɐɟɩɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɨɡɜɨɥɹɸɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɢɫɤ 
ɢ ɭɫɬɪɚɧɟɧɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɫ ɩɨɦɨɳɶɸ ɫɬɚɧɞɚɪɬɧɵх ɩɪɢ-
ɛɨɪɨɜ, ɬɚɤɢх ɤɚɤ ɦɭɥɶɬɢɦɟɬɪ ɫ 6½ ɪɚɡɪɹɞɚɦɢ.

ɉɳɣɜɥɣ ɬ ɨɩɧɠɫаɧɣ ɩɭ 740 дɩ 755

ɗɬɢ ɨɲɢɛɤɢ ɦɨɝɭɬ ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɩɪɢ ɫɥɭɱɚɣɧɨɦ ɨɬɤɥɸɱɟɧɢɢ 
ɩɢɬɚɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɜɨ ɜɪɟɦɹ ɤɚɥɢɛɪɨɜɤɢ ɢɥɢ ɢɡɦɟɧɟɧɢɹ 
ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɝɨ ɫɨɫɬɨɹɧɢɹ ɭɫɬɪɨɣɫɬɜɚ. ɉɨɜɬɨɪɧɚɹ ɤɚɥɢ-
ɛɪɨɜɤɚ ɢɥɢ ɫɛɪɨɫ ɞɨɥɠɧɵ ɭɫɬɪɚɧɢɬɶ ɨɲɢɛɤɭ. ȿɫɥɢ ɨɲɢɛɤɚ 
ɧɟ ɛɵɥɚ ɭɫɬɪɚɧɟɧɚ, ɜɨɡɦɨɠɧɨ ɧɚɥɢɱɢɟ ɚɩɩɚɪɚɬɧɵх 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ.

Ɍɜɩɤ ɬаɧɩɭɠɬɭɣɫɩваɨɣɺ ɣɢдɠɦɣɺ
ɍɛɟɞɢɬɟɫɶ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɧɚɫɬɪɨɣɤɢ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɩɢɬɚ-
ɧɢɹ. Ɍɚɤɠɟ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ 
ɨɬ ɤɥɟɦɦ ɨɬɫɨɟɞɢɧɟɧɵ ɜɫɟ ɩɪɨɜɨɞɚ. ɋɛɨɣ ɐȺɉ U131Д1Ж ɧɚ ɩɟ-
ɱɚɬɧɨɣ ɩɥɚɬɟ ɜɵɡɵɜɚɟɬ ɦɧɨɝɨ ɨɲɢɛɨɤ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ.

[1] Ⱦɥя ɦɨɞɟɥɟɣ ɫ ɫɟɪиɣɧɵɦи ɧɨɦɟɪаɦи MY53xx6xxx ɭɫɬаɧɨвɥɟɧ ɐȺɉ U12, в ɦɨɞɟ-
ɥях E3640A/E3642A/E3644A — U15, а в ɦɨɞɟɥях E3641A/E3643A/E3645A — U16.
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Ɋɫɩɜɦɠɧɶ ɬ ɣɬɭɩɲɨɣɥаɧɣ ɬɧɠɴɠɨɣɺ
ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɧɚ ɜхɨɞ ɪɟɝɭɥɹɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɢɫɬɨɱɧɢ-
ɤɨɜ ɫɦɟɳɟɧɢɹ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ, хɨɬɹ ɛɵ ɧɚ 1 В ɩɪɟɜɵ-
ɲɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɢх ɜɵхɨɞɟ. ɇɟɢɫɩɪɚɜɧɵɟ ɰɟɩɢ ɦɨɝɭɬ 
ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɭɜɟɥɢɱɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɢɫɬɨɱɧɢɤɢ ɫɦɟɳɟɧɢɹ, 
ɜɵɡɵɜɚɹ ɩɚɞɟɧɢɟ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɪɟɝɭɥɹɬɨɪɨɜ.

ɉɪɨɜɟɪɶɬɟ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɫɦɟɳɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ Ɍɚɛɥɢɰɟɣ 8-1.

В ɪɹɞɟ ɰɟɩɟɣ ɢɦɟɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ ɥɨɤɚɥɶɧɵɟ ɢɫɬɨɱɧɢɤɢ 
ɫɦɟɳɟɧɢɹ, ɪɚɛɨɬɚɸɳɢɟ ɨɬ ɨɫɧɨɜɧɵх ɢɫɬɨɱɧɢɤɨɜ ɫɦɟɳɟɧɢɹ. 
ɍɛɟɞɢɬɟɫɶ ɜ ɚɤɬɢɜɧɨɫɬɢ ɷɬɢх ɥɨɤɚɥɶɧɵх ɢɫɬɨɱɧɢɤɨɜ ɫɦɟɳɟ-
ɧɢɹ. В ɱɚɫɬɧɨɫɬɢ, ɥɨɤɚɥɶɧɵɟ ɢɫɬɨɱɧɢɤɢ ɫɦɟɳɟɧɢɹ ɟɫɬɶ ɭ ɚɧɚ-
ɥɨɝɨɜɨ-ɰɢɮɪɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ (Ⱥɐɉ), ɜхɨɞɚ ɩɟɪɟɦɟɧɧɨ-
ɝɨ ɬɨɤɚ ɢ ɫɟɤɰɢɣ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ɉɛɹɡɚɬɟɥɶɧɨ ɭɛɟɞɢɬɟɫɶ 
ɫ ɩɨɦɨɳɶɸ ɨɫɰɢɥɥɨɝɪɚɮɚ, ɱɬɨ ɧɚ ɜɵхɨɞɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɨɬɫɭɬɫɬɜɭɸɬ ɤɨɥɟɛɚɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. ɇɟɢɫɩɪɚɜɧɨɫɬɢ 
ɢɫɬɨɱɧɢɤɨɜ ɫɦɟɳɟɧɢɹ ɜɵɡɵɜɚɸɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɨɲɢɛɤɢ 
ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ.

ɍаɜɦɣца 8-1 ɇаɩɪяɠɟɧия иɫɬɨɱɧиɤɨв ɫɦɟɳɟɧия

Ƀɬɭɩɲɨɣɥ 

ɬɧɠɴɠɨɣɺ
ɇɣɨɣɧɮɧ ɇаɥɬɣɧɮɧ Ʌɩɨɭɫɩɦɷɨаɺ 

ɭɩɲɥа

+5 В, ɩɥаваɸɳɟɟ  +4,75 В  +5,25 В  U110, ɤɨɧɬаɤɬ 2

–5,1 В, ɩɥаваɸɳɟɟ  –4,75 В  –5,25 В  ɉɨɥɸɫ CR114

+15 В, ɩɥаваɸɳɟɟ  +14,25 В  +15,75 В  ɉɥɸɫ CR104

–15 В, ɩɥаваɸɳɟɟ  –14,25 В  –15,75 В  Ɇиɧɭɫ CR105

ɍаɜɦɣца 8-2 ɇаɩɪяɠɟɧия иɫɬɨɱɧиɤɨв ɫɦɟɳɟɧия (ɫɟɪиɣɧɵɟ ɧɨɦɟɪа 
MY53xx6xxx)

Ƀɬɭɩɲɨɣɥ 

ɬɧɠɴɠɨɣɺ
ɇɣɨɣɧɮɧ ɇаɥɬɣɧɮɧ Ʌɩɨɭɫɩɦɷɨаɺ 

ɭɩɲɥа

+3,3 В, ɩɥаваɸɳɟɟ  +3,135 В  +3,465 В  U23, ɤɨɧɬаɤɬ 3

+15 В, ɩɥаваɸɳɟɟ  +14,25 В  +15,75 В  ɉɥɸɫ CR104

–15 В, ɩɥаваɸɳɟɟ  –14,25 В  –15,75 В  Ɇиɧɭɫ CR105
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186 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɋɫɩцɠдɮɫɶ ɬаɧɩɭɠɬɭɣɫɩваɨɣɺ

Ɍаɧɩɭɠɬɭɣɫɩваɨɣɠ ɪɫɣ вɥɦɹɲɠɨɣɣ ɪɣɭаɨɣɺ
ɉɪɢ ɤɚɠɞɨɦ ɜɤɥɸɱɟɧɢɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɹɞ 
ɩɪɨɰɟɞɭɪ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ. ɗɬɢ ɬɟɫɬɵ ɩɨɡɜɨɥɹɸɬ ɭɛɟɞɢɬɶɫɹ 
ɜ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɛɨɪɚ ɤɨɦɩɨɧɟɧɬɨɜ 
ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɨɝɢɱɟɫɤɢх ɢ ɢɡɦɟɪɢɬɟɥɶɧɵх ɮɭɧɤɰɢɣ. ɋɛɨɢ 
ɜɨ ɜɪɟɦɹ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɩɪɢɜɨ-
ɞɹɬ ɤ ɜɵɞɚɱɟ ɨɲɢɛɨɤ ɫ ɤɨɞɚɦɢ 601–604 ɢ 624–632. В ɦɨɞɟɥɹх 
ɫ ɫɟɪɢɣɧɵɦɢ ɧɨɦɟɪɚɦɢ MВ53бб6ббб ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɥɧɨɟ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ ɫ ɜɵɞɚɱɟɣ ɨɲɢɛɨɤ 
ɫ ɧɨɦɟɪɚɦɢ 601–633.

Ɋɩɦɨɩɠ ɬаɧɩɭɠɬɭɣɫɩваɨɣɠ
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 
ɩɢɬɚɧɢɹ ɧɚɠɦɢɬɟ ɥɸɛɭɸ ɤɥɚɜɢɲɭ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɡɚ ɢɫ-
ɤɥɸɱɟɧɢɟɦ ɤɥɚɜɢɲɢ View, ɢ ɭɞɟɪɠɢɜɚɣɬɟ ɟɟ ɛɨɥɟɟ 5 ɫɟɤɭɧɞ. 
ɉɪɢ ɡɚɩɭɫɤɟ ɬɟɫɬɚ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɜɵɞɚɟɬ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ. 
Ɍɟɫɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɩɨɪɹɞɤɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ 
ɜ Ɍɚɛɥɢɰɟ 8-3. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɫɦ. ɪɚɡɞɟɥ «ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚх ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ» 
ɧɚ ɫɬɪɚɧɢɰɟ 137.

ɍаɜɦɣца 8-3 Сɨɨɛɳɟɧия ɨɲиɛɤах ɫаɦɨɬɟɫɬиɪɨваɧия

601 Front panel does not respond
ɉɟɪɟɞɧяя ɩаɧɟɥɶ ɧɟ ɨɬвɟɱаɟɬ.

602 RAM read/write failed
Сɛɨɣ ɱɬɟɧия/ɡаɩиɫи ɈɁɍ.

603 A/D sync stuck
Сɛɨɣ ɫиɧхɪɨɧиɡаɰии Ⱥɐɉ.

604 A/D slope convergence failed
Сɛɨɣ ɤɨɧвɟɪɝɟɧɰии иɧɬɟɝɪаɬɨɪа Ⱥɐɉ.
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ɉɪɨɰɟɞɭɪɵ ɫаɦɨɬɟɫɬиɪɨваɧия

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 187

605 Cannot calibrate rundown gain
ɇɟвɨɡɦɨɠɧɨ ɨɬɤаɥиɛɪɨваɬɶ ɭɫиɥɟɧиɟ ɧа ɫɩаɞɟ.

606 Rundown gain out of range
ɍɫиɥɟɧиɟ ɧа ɫɩаɞɟ вɧɟ ɞиаɩаɡɨɧа.

607 Rundown too noisy
ɉɨвɵɲɟɧɧɵɟ ɲɭɦɵ ɧа ɫɩаɞɟ.

608 Serial configuration readback failed
Сɛɨɣ ɫɱиɬɵваɧия ɩɨɫɥɟɞɨваɬɟɥɶɧɨɣ ɤɨɧɮиɝɭɪаɰии.

609[1] В ɷɬɨɦ ɬɟɫɬɟ ɩɪɨвɟɪяɟɬɫя ɪаɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ аɩɩаɪаɬɧɨɣ ɱаɫɬи Ⱥɐɉ. Ɉɫɧɨвɧɨɣ ɤɨɧɬɪɨɥɥɟɪ U10 ɭɫɬа-
ɧавɥиваɟɬ ɫɨɟɞиɧɟɧиɟ ɫ Ⱥɐɉ и ɩɪɨвɟɪяɟɬ ɧаɥиɱиɟ ɤаɤих-ɥиɛɨ ɛиɬɨв ɨɲиɛɨɤ в ɨɬɱɟɬɟ ɨ ɫɨɫɬɨяɧии Ⱥɐɉ.

624 Unable to sense line frequency
ɇɟвɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥиɬɶ ɱаɫɬɨɬɭ ɲиɧɵ ɨɩɪɨɫа.

625 I/O processor did not respond
ɉɪɨɰɟɫɫɨɪ ввɨɞа/вɵвɨɞа ɧɟ ɨɬвɟɱаɟɬ.

626 I/O processor failed self-test
Сɛɨɣ ɫаɦɨɬɟɫɬиɪɨваɧия ɩɪɨɰɟɫɫɨɪа ввɨɞа/вɵвɨɞа.

630 Self-test failed
Сɛɨɣ ɫаɦɨɬɟɫɬиɪɨваɧия.

631 System DAC test failed
Сɛɨɣ ɬɟɫɬа ɐȺɉ ɫиɫɬɟɦɵ.

632 Hardware test failed
Сɛɨɣ ɬɟɫɬиɪɨваɧия аɩɩаɪаɬɧɨɣ ɱаɫɬи.

[1] Эɬɨ ɫɨɨɛɳɟɧиɟ ɨɛ ɨɲиɛɤɟ ɩɪиɦɟɧяɟɬɫя ɬɨɥɶɤɨ ɞɥя ɦɨɞɟɥɟɣ ɫ ɫɟɪиɣɧɵɦи ɧɨɦɟɪаɦи MY53xx6xxx.

ɍаɜɦɣца 8-3 Сɨɨɛɳɟɧия ɨɲиɛɤах ɫаɦɨɬɟɫɬиɪɨваɧия (ɩɪɨɞɨɥɠɟɧиɟ)
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Ɉɛɳая ɪаɡɛɨɪɤа

188 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

ɉɜɴаɺ ɫаɢɜɩɫɥа

СȿɅȿКɌɈɊ
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Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɬɟɫɬɨвɨɟ ɨɛɨɪɭɞɨваɧиɟ

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 189

Рɠɥɩɧɠɨдɮɠɧɩɠ ɭɠɬɭɩвɩɠ ɩɜɩɫɮдɩваɨɣɠ
Ɍɚɛɥɢɰɚ 8-4 ɨɩɢɫɵɜɚɟɬ ɬɟɫɬɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɪɟɤɨɦɟɧɞɭɟ-
ɦɨɟ ɞɥɹ ɩɪɨɜɟɪɤɢ хɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɪɟɝɭɥɢɪɨɜɤɢ. ȿɫɥɢ ɷɬɨ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɞɨɫɬɭɩɧɨ, ɞɥɹ ɜɵɛɨɪɚ ɡɚɦɟɧɹɸɳɟɝɨ ɤɚɥɢ-
ɛɪɨɜɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɭɤɨɜɨɞɫɬɜɭɣɬɟɫɶ ɬɪɟɛɨɜɚɧɢɹɦ 
ɤ ɬɨɱɧɨɫɬɢ ɤɚɥɢɛɪɨɜɤɢ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɬɥɢɱɚɸɳɟɝɨɫɹ ɨɬ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɝɨ ɜ Ɍɚɛɥɢɰɟ 8-4, ɧɟɨɛхɨ-
ɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɩɟɪɟɪɚɫɱɟɬ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɥɹ ɮɚɤɬɢɱɟɫɤɢ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.

ɍаɜɦɣца 8-4 Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɬɟɫɬɨвɨɟ ɨɛɨɪɭɞɨваɧиɟ

ɉɜɩɫɮдɩваɨɣɠ ɍɫɠɜɩваɨɣɺ Рɠɥɩɧɠɨдɮɠɧаɺ ɧɩдɠɦɷ ɏɮɨɥцɣɺ ɭɠɬɭɣɫɩваɨɣɺ

Кɨɧɬɪɨɥɥɟɪ GPIB ɉɨɥɧая ɩɨɞɞɟɪɠɤа GPIB иɥи RS-232 ɂɧɬɟɪɮɟɣɫɧая ɩɥаɬа 
Keysight 82341C 
иɥи аɧаɥɨɝиɱɧая

ɉɨɝɪɟɲɧɨɫɬɶ ɩɪɨɝɪаɦɦиɪɨва-
ɧия и ɫɱиɬɵваɧия

Ɉɫɰиɥɥɨɝɪаɮ 100 ɆȽɰ ɫ ɩɨɥɨɫɨɣ ɩɪɨɩɭɫɤаɧия 20 ɆȽɰ Keysight 54602B Ɉɬɨɛɪаɠɟɧиɟ ɩɟɪɟхɨɞɧɨɣ хаɪаɤ-
ɬɟɪиɫɬиɤи, ɩɭɥɶɫаɰиɣ и ɲɭɦа

Вɨɥɶɬɦɟɬɪ ɫɪɟɞɧɟɤв. 
ɡɧаɱɟɧиɣ

Ɉɬ 20 Ƚɰ ɞɨ 20 ɆȽɰ  — ɂɡɦɟɪɟɧиɟ ɫɪɟɞɧɟɤв. ɡɧаɱɟɧиɣ 
ɩɭɥɶɫаɰиɣ и ɲɭɦа

Каɛɟɥɶ (BNC–BNC) 50 Ɉɦ, 23 ɫɦ (9 ɞɸɣɦɨв) Keysight 10502A 
иɥи 10503A, ɟɫɥи ɦɨɞɟɥɶ 
10502A ɧɟɞɨɫɬɭɩɧа

ɂɡɦɟɪɟɧиɟ ɫɪɟɞɧɟɤв. ɡɧаɱɟɧиɣ 
ɩɭɥɶɫаɰиɣ и ɲɭɦа (ɨɬɤɥɨɧɟɧия 
ɞɥя ɉɇ и ɉɌ)

Ɋɨɡɟɬɤа BNC 
ɧа ɩаɧɟɥи

� ɂɡɨɥиɪɨваɧɧая ɡɟɦɥя 
� ɇɨɦиɧаɥɶɧɵɣ иɦɩɟɞаɧɫ: 50  Pomona, ɦɨɞɟɥɶ 5148 ɂɡɦɟɪɟɧиɟ ɫɪɟɞɧɟɤв. ɡɧаɱɟɧиɣ 

ɩɭɥɶɫаɰиɣ и ɲɭɦа (ɨɬɤɥɨɧɟɧия 
ɞɥя ɉɇ и ɉɌ)

Ɋаɡɞɟɥɟɧɧɵɟ ɮɟɪɪи-
ɬɨвɵɟ ɫɟɪɞɟɱɧиɤи

Ⱦɥя иɫɩɨɥɶɡɨваɧия ɫ ɤаɛɟɥяɦи ɤɪɭɝɥɨ-
ɝɨ ɫɟɱɟɧия

Steward Co. 28A2029-0A0 ɍɦɟɧɶɲɟɧиɟ ɲɭɦа ɤаɛɟɥɟɣ

ɐиɮɪɨвɨɣ вɨɥɶɬɦɟɬɪ � Ɋаɡɪɟɲɟɧиɟ: 0,1 ɦВ 
� ɉɨɝɪɟɲɧɨɫɬɶ: 0,01 %

Keysight 34401A ɂɡɦɟɪɟɧиɟ ɩɨɫɬɨяɧɧɨɝɨ 
ɧаɩɪяɠɟɧия

Эɥɟɤɬɪɨɧɧая ɧаɝɪɭɡɤа � Ⱦиаɩаɡɨɧ ɧаɩɪяɠɟɧиɣ: 
240 В ɩɨɫɬ. ɬɨɤа 

� Ⱦиаɩаɡɨɧ ɬɨɤа: 10 A ɩɨɫɬ. ɬɨɤа 
� Ɋаɡɨɦɤɧɭɬɵɟ и ɡаɦɤɧɭɬɵɟ 

ɩɟɪɟɤɥɸɱаɬɟɥи
� Вɤɥɸɱɟɧиɟ/вɵɤɥɸɱɟɧиɟ ɩɟɪɟхɨɞа

Keysight 60503B ɂɡɦɟɪɟɧиɟ ɪɟɝɭɥиɪɨвɤи ɧаɝɪɭɡ-
ɤи и ɷɥɟɤɬɪɨɫɟɬи, а ɬаɤɠɟ вɪɟ-
ɦɟɧи ɫɬаɛиɥиɡаɰии 
ɩɪи ɩɟɪɟɤɥɸɱɟɧии
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190 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɋɟɡиɫɬивɧɵɟ ɧаɝɪɭɡɤи 
(RL)

� Ⱦɥя E3640A: 2,7 Ɉɦ, 150 Вɬ / 
13,5 Ɉɦ, 150 Вɬ

� Ⱦɥя E3641A: 43,8 Ɉɦ, 300 Вɬ / 
120 Ɉɦ, 300 Вɬ

� Ⱦɥя E3642A: 1,6 Ɉɦ, 300 Вɬ / 
8,0 Ɉɦ, 300 Вɬ

� Ⱦɥя E3643A: 25 Ɉɦ, 300 Вɬ / 
75 Ɉɦ, 300 Вɬ

� Ⱦɥя E3644A: 1,0 Ɉɦ, 300 Вɬ / 
5,0 Ɉɦ, 300 Вɬ

� Ⱦɥя E3645A: 15,9 Ɉɦ, 300 Вɬ / 
46,2 Ɉɦ, 300 Вɬ

 — ɂɡɦɟɪɟɧиɟ ɩɭɥɶɫаɰиɣ и ɲɭɦа

Ɋɟɡиɫɬɨɪ иɡɦɟɪɟɧия 
ɬɨɤа (ɲɭɧɬ) – RM1

0,01 Ɉɦ, 0,1 %[1] Ɇɨɞɟɥɶ ISOTEK Co. A-H 
иɥи аɧаɥɨɝиɱɧая

ɍɫɬаɧɨвɤа ɪɟɠиɦа ɩɨɫɬɨяɧɫɬва 
ɬɨɤа

Ɋɟɡиɫɬɨɪ иɡɦɟɪɟɧия 
ɬɨɤа (ɲɭɧɬ) – RM2

0,2 Ɉɦ / 250 Ɉɦ, 0,1 %[1] Ɇɨɞɟɥɶ ISOTEK Co. 
RUG-Z иɥи аɧаɥɨɝиɱɧая

ɂɡɦɟɪɟɧиɟ ɫɪɟɞɧɟɤв. ɡɧаɱɟɧиɣ 
ɩɭɥɶɫаɰиɣ и ɲɭɦа

[1] Ⱦɥя ɨɩɪɟɞɟɥɟɧия ɬɨɱɧɨɝɨ ɫɨɩɪɨɬивɥɟɧия ɪɟɤɨɦɟɧɞɭɟɬɫя иɫɩɨɥɶɡɨваɬɶ ɩɨɫɥɟ ɤаɥиɛɪɨвɤи ɪɟɡиɫɬɨɪ иɡɦɟɪɟɧия ɬɨɤа.

ɍаɜɦɣца 8-4 Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɬɟɫɬɨвɨɟ ɨɛɨɪɭɞɨваɧиɟ (ɩɪɨɞɨɥɠɟɧиɟ)

ɉɜɩɫɮдɩваɨɣɠ ɍɫɠɜɩваɨɣɺ Рɠɥɩɧɠɨдɮɠɧаɺ ɧɩдɠɦɷ ɏɮɨɥцɣɺ ɭɠɬɭɣɫɩваɨɣɺ



Ɍɠɫвɣɬ ɣ ɭɠɰɨɣɲɠɬɥɩɠ ɩɜɬɦɮɡɣваɨɣɠ 8

Ɋɟɤɨɦɟɧɞаɰии ɩɨ ɬɟɫɬиɪɨваɧиɸ

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 191

Рɠɥɩɧɠɨдацɣɣ ɪɩ ɭɠɬɭɣɫɩваɨɣɹ
ɑɬɨɛɵ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɩɪɚɜɢɥɶɧɭɸ ɪɚɛɨɬɭ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, 
ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɞɨ ɧɚɱɚɥɚ ɨɩɢɫɚɧɧɵх ɜ ɞɚɧɧɨɣ ɝɥɚɜɟ ɩɪɨɰɟ-
ɞɭɪ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɵɛɪɚɧɨ ɩɪɚɜɢɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ ɩɢ-
ɬɚɧɢɹ (ɫɦ. «Иɡɦɟɧɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ» ɧɚ ɫɬɪɚɧɢɰɟ 13).

ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɨɬ ɤɥɟɦɦ 
(ɧɚ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɩɚɧɟɥɹх) ɨɬɫɨɟɞɢɧɟɧɵ ɜɫɟ ɩɪɨɜɨɞɚ.

ɉɪɢ ɩɪɨɜɟɪɤɟ ɨɩɬɢɦɚɥɶɧɵх хɚɪɚɤɬɟɪɢɫɬɢɤ ɜɫɟ ɩɪɨɰɟɞɭɪɵ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɢɜɟɞɟɧɧɵɦ ɧɢɠɟ 
ɪɟɤɨɦɟɧɞɚɰɢɹɦ.
• Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɤɚɥɢɛɪɨɜɤɟ ɞɨɥɠɧɚ 

ɛɵɬɶ ɩɨɫɬɨɹɧɧɨɣ ɢ ɧɚхɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 20 ɞɨ 30 °C.
• Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭхɚ ɧɢɠɟ 80 %.
• ɉɟɪɟɞ ɜɟɪɢɮɢɤɚɰɢɟɣ ɢ ɤɚɥɢɛɪɨɜɤɨɣ ɞɚɣɬɟ ɩɪɢɛɨɪɭ 

ɩɪɨɝɪɟɬɶɫɹ ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ.
• Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɬɟɫɬɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɣɬɟ 

ɤɨɪɨɬɤɢɟ ɤɚɛɟɥɢ.

ВɈɃɇАɈɃЕ!
Ɍɟɫɬиɪɨваɧиɟ ɞɨɥɠɧɨ вɵɩɨɥɧяɬɶɫя ɤваɥиɮиɰиɪɨваɧɧɵɦ ɩɟɪɫɨɧаɥɨɦ. 
ɉɪи ɬɟɫɬиɪɨваɧии ɧа вɵхɨɞɟ иɫɬɨɱɧиɤа ɩиɬаɧия ɦɨɠɟɬ ɩɪиɫɭɬɫɬвɨваɬɶ 
ɨɩаɫɧɨɟ ɧаɩɪяɠɟɧиɟ.
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192 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

ɍɠɬɭɶ ɪɫɩвɠɫɥɣ ɫаɜɩɭɩɬɪɩɬɩɜɨɩɬɭɣ ɣ ɰаɫаɥɭɠɫɣɬɭɣɥ 

ɍɠɬɭɶ вɠɫɣɯɣɥацɣɣ ɫаɜɩɭɩɬɪɩɬɩɜɨɩɬɭɣ
ɑɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɪɚɛɨɬɚɟɬ ɞɨɥɠɧɵɦ 
ɨɛɪɚɡɨɦ, ɧɟ ɬɟɫɬɢɪɭɹ ɜɫɟ ɩɚɪɚɦɟɬɪɵ, ɜɵɩɨɥɧɢɬɟ ɨɩɢɫɚɧɧɵɟ 
ɧɢɠɟ ɩɪɨɜɟɪɨɱɧɵɟ ɬɟɫɬɵ.
• Вɵɩɨɥɧɢɬɟ ɩɪɨɰɟɞɭɪɭ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ 

ɩɢɬɚɧɢɹ ɢ ɩɪɨɰɟɞɭɪɵ, ɨɩɢɫɚɧɧɵɟ ɜ ɪɚɡɞɟɥɟ «ɉɪɨɜɟɪɤɚ 
ɜɵхɨɞɧɵх ɩɚɪɚɦɟɬɪɨɜ» ɧɚ ɫɬɪɚɧɢɰɟ 10. (Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɫɜɟɞɟɧɢɹ ɫɦ. ɜ ɪɚɡɞɟɥɟ «ɋɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ» 
ɧɚ ɫɬɪɚɧɢɰɟ 55.)

• Вɵɩɨɥɧɢɬɟ ɬɟɫɬɵ «ɉɨɝɪɟɲɧɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɫɱɢ-
ɬɵɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ» ɢ «ɉɨɝɪɟɲɧɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɢ ɫɱɢɬɵɜɚɧɢɹ ɬɨɤɚ».

ɍɠɬɭɶ ɪɫɩвɠɫɥɣ ɰаɫаɥɭɠɫɣɬɭɣɥ
В ɫɥɟɞɭɸɳɢх ɪɚɡɞɟɥɚх ɨɩɢɫɚɧɵ ɩɪɨɰɟɞɭɪɵ ɬɟɫɬɢɪɨɜɚɧɢɹ 
ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ хɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɫɩɟɰɢɮɢɤɚɰɢɹɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɪɚɡɞɟɥɟ «ɗɥɟɤɬɪɢɱɟɫɤɢɟ хɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ» ɧɚ ɫɬɪɚɧɢɰɟ 172. Вɫɟ ɪɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚ-
ɧɢɹ хɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɜɧɨɫɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɚɪɬɭ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɫɬɢɪɨɜɚɧɢɹ 
ɞɥɹ ɜɚɲɟɣ ɤɨɧɤɪɟɬɧɨɣ ɦɨɞɟɥɢ. Иɡɦɟɪɟɧɧɵɟ ɮɚɤɬɢɱɟɫɤɢɟ ɡɧɚ-
ɱɟɧɢɹ ɦɨɠɧɨ ɜɟɫɬɢ ɜ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦ ɫɬɨɥɛɰɟ ɜ ɷɬɨɣ ɤɚɪɬɟ.

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɥɢɱɚɸɳɟɝɨɫɹ ɨɬ ɪɟɤɨ-
ɦɟɧɞɨɜɚɧɧɨɝɨ ɜ ɬɚɛɥɢɰɟ Ɍɚɛɥɢɰɚ 8-4, ɧɟɨɛхɨɞɢɦɨ ɩɪɨɢɡɜɟɫ-
ɬɢ ɩɟɪɟɪɚɫɱɟɬ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɥɹ ɮɚɤɬɢɱɟɫɤɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.
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Ɍɟхɧиɤа иɡɦɟɪɟɧия

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 193

ɍɠɰɨɣɥа ɣɢɧɠɫɠɨɣɺ

Ɍɭаɨдаɫɭɨаɺ ɭɠɬɭɩваɺ ɮɬɭаɨɩвɥа
Ȼɨɥɶɲɢɧɫɬɜɨ ɬɟɫɬɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɥɟɦɦ ɩɟɪɟɞ-
ɧɟɣ ɩɚɧɟɥɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 8-1. ɇɚɩɪɹɠɟɧɢɟ ɩɨɫɬɨ-
ɹɧɧɨɝɨ ɬɨɤɚ ɢɡɦɟɪɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɤɥɟɦɦɚх (+) ɢ (–) 
ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ.

Рɣɬɮɨɩɥ 8-1 ɍɫɬаɧɨвɤа ɞɥя ɬɟɫɬиɪɨваɧия хаɪаɤɬɟɪиɫɬиɤ
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Ɍɟхɧиɤа иɡɦɟɪɟɧия

194 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

ɍɩɥɩɣɢɧɠɫɣɭɠɦɷɨɶɤ ɫɠɢɣɬɭɩɫ
Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɜɵхɨɞɧɨɝɨ ɬɨɤɚ 
ɩɨ ɩɪɢɱɢɧɟ ɩɚɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɪɨɜɨɞɚх ɢ ɫɨɟɞɢɧɟɧɢɹх, 
ɩɨɞɤɥɸɱɢɬɟ ɦɟɠɞɭ ɜɵхɨɞɧɨɣ ɤɥɟɦɦɨɣ (–) ɢ ɧɚɝɪɭɡɤɨɣ ɬɨɤɨɢɡ-
ɦɟɪɢɬɟɥɶɧɵɣ ɪɟɡɢɫɬɨɪ, ɢɦɟɸɳɟɣ ɜɢɞ ɭɫɬɪɨɣɫɬɜɚ ɫ ɱɟɬɵɪɶɦɹ 
ɤɥɟɦɦɚɦɢ. ɉɨɞɤɥɸɱɢɬɟ ɩɪɨɜɨɞɚ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɧɚɝɪɭɡɤɢ ɩɪɹ-
ɦɨ ɤ ɬɨɱɤɚɦ ɢɡɦɟɪɟɧɢɹ ɧɚ ɪɟɡɢɫɬɨɪɟ (ɫɦ. RM ɧɚ Ɋɢɫɭɧɤɟ 8-1).

ɍɠɰɨɣɥа ɩɬɨɩвɨɶɰ ɣɢɧɠɫɠɨɣɤ
Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɥɭɱɲɢх ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢ ɢɡɦɟɪɟɧɢɢ хɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɧɚɝɪɭɡɤɟ, ɩɢɤɨɜɨɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ ɢ ɜɪɟɦɟɧɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɞɨɥɠɧɵ ɩɨɞɫɨɟɞɢɧɹɬɶɫɹ 
ɫ ɩɨɦɨɳɶɸ ɨɬɜɟɪɫɬɢɣ (A) ɜ ɫɬɟɪɠɧɹх ɩɪɢɛɨɪɧɵх ɤɥɟɦɦ, ɚ ɧɚ-
ɝɪɭɡɨɱɧɵɣ ɪɟɡɢɫɬɨɪ ɤ ɢх ɩɟɪɟɞɧɢɦ ɝɧɟɡɞɚɦ (B) Иɡɦɟɪɟɧɢɹ 
ɧɚ ɧɚɝɪɭɡɤɟ ɜɤɥɸɱɚɸɬ ɢɦɩɟɞɚɧɫɚ ɩɪɨɜɨɞɨɜ, ɜɟɞɭɳɢх ɤ ɧɚɝɪɭɡ-
ɤɟ. Иɦɩɟɞɚɧɫɚ ɩɪɨɜɨɞɨɜ ɧɚɝɪɭɡɤɢ ɱɚɫɬɨ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ 
ɢɦɩɟɞɚɧɫ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɪɹɞɤɨɜ, ɢɫɤɚɠɚɹ 
ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɫɭɦɦɚɪɧɨɝɨ ɷɮɮɟɤɬɚ 
ɫɨɟɞɢɧɟɧɢɣ ɤɚɠɞɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɞɨɥɠɟɧ ɩɨɞɤɥɸ-
ɱɚɬɶɫɹ ɨɬɞɟɥɶɧɨɣ ɩɚɪɨɣ ɩɪɨɜɨɞɨɜ ɩɪɹɦɨ ɤ ɜɵхɨɞɧɵɦ ɤɥɟɦɦɚɦ.

Рɣɬɮɨɩɥ 8-2 ɉɨɞɤɥɸɱɟɧия ɤ ɤɥɟɦɦаɦ ɩɟɪɟɞɧɟɣ/ɡаɞɧɟɣ ɩаɧɟɥи
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Ɍɟхɧиɤа иɡɦɟɪɟɧия
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Эɦɠɥɭɫɩɨɨаɺ ɨаɞɫɮɢɥа
Ⱦɥɹ ɦɧɨɝɢх ɩɪɨɰɟɞɭɪ ɬɟɫɬɢɪɨɜɚɧɢɹ ɬɪɟɛɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɢɫɬɨɪɚ ɫ ɧɭɠɧɨɣ ɦɨɳɧɨɫɬɶɸ 
ɪɚɫɫɟɢɜɚɧɢɹ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɝɪɭɡɨɱɧɨɝɨ 
ɪɟɡɢɫɬɨɪɚ ɬɪɟɛɭɟɬɫɹ ɧɚɥɢɱɢɟ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ ɞɥɹ ɟɝɨ ɩɨɞɤɥɸ-
ɱɟɧɢɹ, ɨɬɤɥɸɱɟɧɢɹ ɢ ɡɚɤɨɪɚɱɢɜɚɧɢɹ. Вɦɟɫɬɨ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚ-
ɝɪɭɡɨɱɧɨɝɨ ɪɟɡɢɫɬɨɪɚ ɫ ɩɟɪɟɤɥɸɱɚɬɟɥɹɦɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
(ɩɪɢ ɧɚɥɢɱɢɢ) ɷɥɟɤɬɪɨɧɧɭɸ ɧɚɝɪɭɡɤɭ. Ɋɚɛɨɬɚ ɫ ɷɥɟɤɬɪɨɧɧɨɣ 
ɧɚɝɪɭɡɤɨɣ ɝɨɪɚɡɞɨ ɩɪɨɳɟ, ɱɟɦ ɫ ɧɚɝɪɭɡɨɱɧɵɦɢ ɪɟɡɢɫɬɨɪɚɦɢ. 
Ɉɧɚ ɭɫɬɪɚɧɹɟɬ ɧɟɨɛхɨɞɢɦɨɫɬɶ ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ ɩɨɞɤɥɸɱɟɧɢɢ 
ɪɟɡɢɫɬɨɪɨɜ ɢ ɪɟɨɫɬɚɬɨɜ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛхɨɞɢɦɭɸ 
ɦɨɳɧɨɫɬɶ ɪɚɫɫɟɢɜɚɧɢɹ. Ɉɧɚ ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɟɟ ɫɬɚɛɢɥɶɧɵɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɝɪɚɮɢɬɨɜɵɦɢ ɧɚɝɪɭɡɨɱɧɵɦɢ 
ɪɟɡɢɫɬɨɪɚɦɢ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ 
ɪɚɡɥɢɱɧɵɦɢ ɪɟɠɢɦɚɦɢ ɧɚɝɪɭɡɤɢ, ɧɟɨɛхɨɞɢɦɵɦɢ ɩɪɢ ɬɟɫɬɢɪɨ-
ɜɚɧɢɢ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɝɪɭɡɤɢ ɢ ɨɬɤɥɢɤɚ ɧɚɝɪɭɡɤɢ. Иɫɩɨɥɶɡɨɜɚ-
ɧɢɟ ɷɥɟɤɬɪɨɧɧɨɣ ɧɚɝɪɭɡɤɢ ɩɨɬɪɟɛɭɟɬ ɦɢɧɢɦɚɥɶɧɵх ɢɡɦɟɧɟ-
ɧɢɣ ɩɪɨɰɟɞɭɪ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɨɩɢɫɚɧɧɵх ɜ ɷɬɨɣ ɝɥɚɜɟ.

Ɋɫɩɞɫаɧɧɣɫɩваɨɣɠ
Ȼɨɥɶɲɢɧɫɬɜɨ ɬɟɫɬɨɜ хɚɪɚɤɬɟɪɢɫɬɢɤ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫ ɩɟ-
ɪɟɞɧɟɣ ɩɚɧɟɥɢ. Ɉɞɧɚɤɨ, ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜ ɬɨɱɧɨɫɬɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɢ ɫɱɢɬɵɜɚɧɢɹ ɬɪɟɛɭɟɬ-
ɫɹ ɤɨɧɬɪɨɥɥɟɪ GPIB ɢɥɢ RS-232.

ɉɪɨɰɟɞɭɪɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɧɚɩɢɫɚɧɵ ɫ ɪɚɫɱɟɬɨɦ ɧɚ ɬɨ, ɱɬɨ 
ɩɨɥɶɡɨɜɚɬɟɥɶ ɡɧɚɟɬ ɨɫɧɨɜɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢ-
ɬɚɧɢɹ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɤɨɧɬɪɨɥɥɟɪɚ GPIB 
ɢ RS-232. ɉɨɞɪɨɛɧɵɟ ɫɜɟɞɟɧɢɹ ɨɛ ɭɞɚɥɟɧɧɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-
ɧɢɢ ɫɦ. ɜ Ƚɥɚɜɟ 3, «ɇɚɫɬɪɨɣɤɢ ɜɵхɨɞɚ ɢ ɤɨɦɚɧɞɵ ɨɩɟɪɚɰɢɣ».
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196 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɋɫɩвɠɫɥɣ ɫɠɡɣɧа ɪɩɬɭɩɺɨɬɭва ɨаɪɫɺɡɠɨɣɺ (ɊɈ)

Ɏɬɭаɨɩвɥа ɭɠɬɭɣɫɩваɨɣɺ ɫɠɡɣɧа ɪɩɬɭɩɺɨɬɭва ɨаɪɫɺɡɠɨɣɺ
ȿɫɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɢɡɦɟɪɢɬɟɥɟɣ ɢ ɨɫɰɢɥ-
ɥɨɝɪɚɮ, ɤɚɠɞɵɣ ɢɡ ɧɢх ɫɥɟɞɭɟɬ ɩɨɞɤɥɸɱɚɬɶ ɤ ɤɥɟɦɦɚɦ (+) 
ɢ (–) ɨɬɞɟɥɶɧɨɣ ɩɚɪɨɣ ɩɪɨɜɨɞɨɜ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɫɭɦɦɚɪɧɨɟ 
ɜɥɢɹɧɢɟ ɫɨɟɞɢɧɟɧɢɣ. Вɨ ɢɡɛɟɠɚɧɢɟ ɧɚɜɟɞɟɧɢɹ ɲɭɦɚ ɧɚ ɢɡ-
ɦɟɪɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ ɢɫɩɨɥɶɡɭɣɬɟ ɤɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ 
ɢɥɢ ɷɤɪɚɧɢɪɨɜɚɧɧɵɣ ɞɜɭɠɢɥɶɧɵɣ ɤɚɛɟɥɶ.

Ɋɩɞɫɠɳɨɩɬɭɷ ɪɫɩɞɫаɧɧɣɫɩваɨɣɺ ɣ ɬɲɣɭɶваɨɣɺ ɨаɪɫɺɡɠɨɣɺ
Ⱦɚɧɧɵɣ ɬɟɫɬ ɩɨɡɜɨɥɹɟɬ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɮɭɧɤɰɢɢ ɩɪɨɝɪɚɦɦɢ-
ɪɨɜɚɧɢɹ ɢ ɫɱɢɬɵɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫɵ GPIB 
ɢ RS-232 ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɩɟɰɢɮɢɤɚɰɢɹɦ. 

ɍаɜɦɣца 8-5 ɉɪɨвɟɪɤа ɡаɩɪɨɝɪаɦɦиɪɨваɧɧɵх ɡɧаɱɟɧиɣ

ɇɩдɠɦɷ ȿɣаɪаɢɩɨ ɨɣɢɥɩɞɩ 

ɨаɪɫɺɡɠɨɣɺ
ȿɣаɪаɢɩɨ вɶɬɩɥɩɞɩ 

ɨаɪɫɺɡɠɨɣɺ

E3640A 8 В / 3 Ⱥ 20 В / 1,5 Ⱥ

E3641A 35 В / 0,8 Ⱥ 60 В / 0,5 Ⱥ

E3642A 8 В / 5 A 20 В / 2,5 A

E3643A 35 В / 1,4 A 60 В / 0,8 A

E3644A 8 В / 8 A 20 В / 4 A

E3645A 35 В / 2,2 A 60 В / 1,3 A

ɊРɃɇЕɒАɈɃЕ � Ɂɧаɱɟɧия, ɫɱиɬаɧɧɵɟ ɱɟɪɟɡ ɭɞаɥɟɧɧɵɣ иɧɬɟɪɮɟɣɫ, ɞɨɥɠɧɵ ɫɨвɩаɞаɬɶ 
ɫ ɨɬɨɛɪаɠаɟɦɵɦи ɧа ɩɟɪɟɞɧɟɣ ɩаɧɟɥи.

� Вɨ иɡɛɟɠаɧиɟ ɨɲиɛɨɤ ɨɤɪɭɝɥɟɧия ɫɥɟɞɭɟɬ ɫɧаɱаɥа ɡаɩɪɨɝɪаɦɦиɪɨваɬɶ 
ɱɟɪɟɡ ɭɞаɥɟɧɧɵɣ иɧɬɟɪɮɟɣɫ иɫɬɨɱɧиɤ ɩиɬаɧия ɞɥя ɷɬɨɝɨ ɬɟɫɬа.
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1 Ɉɬɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɩɨɞɤɥɸɱɢɬɟ ɰɢɮɪɨɜɨɣ 
ɜɨɥɶɬɦɟɬɪ ɤ ɬɟɫɬɢɪɭɟɦɵɦ ɜɵхɨɞɧɵɦ ɤɥɟɦɦɚɦ (+) ɢ (–), 
ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 8-1.

2 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. Вɵɛɟɪɢɬɟ ɞɢɚɩɚɡɨɧ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ (20 В / 1,5 Ⱥ)Д1Ж ɢ ɪɚɡɪɟɲɢɬɟ ɜɵхɨɞ, ɨɬɩɪɚɜɢɜ 
ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ:
VOLT:RANG P20V (ɦɨɞɟɥɶ E3640A)

OUTP ON

3 Ɂɚɩɪɨɝɪɚɦɦɢɪɭɣɬɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɚɜɧɵɦ 0 В, 
ɚ ɬɨɤ, ɪɚɜɧɵɦ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ 
(1,5 A)Д1Ж, ɨɬɩɪɚɜɢɜ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ:
VOLT 0

CURR 1.5 (ɦɨɞɟɥɶ E3640A)

4 Ɂɚɩɢɲɢɬɟ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬɦɟɬɪɚ. Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ 
ɞɨɥɠɟɧ ɧɚхɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚх 0 В  10 ɦВ. Ɉɬɦɟɬɶɬɟ 
ɬɚɤɠɟ, ɱɬɨ ɡɚɝɨɪɟɥɢɫɶ ɢɧɞɢɤɚɬɨɪɵ CV, Adrs, Limit ɢ Rmt.

5 ɋɱɢɬɚɣɬɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪ-
ɮɟɣɫ, ɨɬɩɪɚɜɢɜ ɤɨɦɚɧɞɭ MEAS:VOLT?.

6 Ɂɚɩɢɲɢɬɟ ɡɧɚɱɟɧɢɟ, ɨɬɨɛɪɚɠɚɟɦɨɟ ɤɨɧɬɪɨɥɥɟɪɨɦ. 
ɗɬɨ ɡɧɚɱɟɧɢɟ ɞɨɥɠɧɨ ɪɚɜɧɹɬɶɫɹ ɩɨɤɚɡɚɧɢɹɦ ɰɢɮɪɨɜɨɝɨ 
ɜɨɥɶɬɦɟɬɪɚ ɫ ɨɬɤɥɨɧɟɧɢɟɦ 5 ɦВ.

7 Ɂɚɩɪɨɝɪɚɦɦɢɪɭɣɬɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɦɚɤɫɢɦɚɥɶ-
ɧɨɟ ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ (20 В)Д1Ж, ɨɬɩɪɚɜɢɜ ɫɥɟɞɭɸɳɭɸ 
ɤɨɦɚɧɞɭ:
VOLT 20.0 (ɦɨɞɟɥɶ E3640A)

8 Ɂɚɩɢɲɢɬɟ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɨ-
ɦɨɳɶɸ ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬɦɟɬɪɚ. Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɞɨɥɠɟɧ 
ɧɚхɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚх 20 В  20 ɦВД2Ж ɢɥɢ 60 В  40 ɦВД3Ж.

9 ɋɱɢɬɚɣɬɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪ-
ɮɟɣɫ, ɨɬɩɪɚɜɢɜ ɤɨɦɚɧɞɭ MEAS:VOLT?.

[1] Ⱦɥя ɦɨɞɟɥи E3640A. Ⱦɥя ɞɪɭɝих ɦɨɞɟɥɟɣ ɫɦ. Ɍаɛɥиɰɟ 8-5.

[2] Ⱦɥя ɦɨɞɟɥɟɣ E3640A/E3642A/E3644A.

[3] Ⱦɥя ɦɨɞɟɥɟɣ E3641A/E3643A/E3645A.
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198 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

10 Ɂɚɩɢɲɢɬɟ ɡɧɚɱɟɧɢɟ, ɨɬɨɛɪɚɠɚɟɦɨɟ ɤɨɧɬɪɨɥɥɟɪɨɦ. ɗɬɨ 
ɡɧɚɱɟɧɢɟ ɞɨɥɠɧɨ ɪɚɜɧɹɬɶɫɹ ɩɨɤɚɡɚɧɢɹɦ ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬ-
ɦɟɬɪɚ ɫ ɨɬɤɥɨɧɟɧɢɟɦ 15 ɦВД2Ж ɢɥɢ 35 ɦВД3Ж.

Эɯɯɠɥɭ ɨаɞɫɮɢɥɣ в ɫɠɡɣɧɠ ɊɈ (ɫɠɞɮɦɣɫɩваɨɣɠ ɪɩ ɨаɞɫɮɢɥɠ)

В ɞɚɧɧɨɦ ɬɟɫɬɟ ɢɡɦɟɪɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɜɵхɨɞɧɨ-
ɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɹ ɜɵхɨɞɧɨɝɨ ɬɨɤɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɟɪɟхɨɞɚ ɨɬ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɢ ɤ ɧɭɥɟɜɨɣ.
1 Ɉɬɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɩɨɞɤɥɸɱɢɬɟ ɰɢɮɪɨɜɨɣ 

ɜɨɥɶɬɦɟɬɪ ɤ ɜɵхɨɞɧɵɦ ɤɥɟɦɦɚɦ (+) ɢ (–), ɤɚɤ ɩɨɤɚɡɚɧɨ 
ɧɚ Ɋɢɫɭɧɤɟ 8-1.

2 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. Вɵɛɟɪɢɬɟ ɞɢɚɩɚɡɨɧ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ (20 В / 1,5 Ⱥ)Д1Ж, ɪɚɡɪɟɲɢɬɟ ɜɵхɨɞ ɢ ɭɫɬɚɧɨɜɢɬɟ 
ɞɢɫɩɥɟɣ ɜ ɪɟɠɢɦ ɨɝɪɚɧɢɱɟɧɢɹ. Ʉɨɝɞɚ ɞɢɫɩɥɟɣ ɧɚхɨɞɢɬɫɹ 
ɜ ɪɟɠɢɦɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɡɚɩɪɨɝɪɚɦɦɢɪɭɣɬɟ ɜɵхɨɞɧɨɣ ɬɨɤ 
ɪɚɜɧɵɦ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɦɭ ɡɧɚɱɟɧɢɸ, 
ɚ ɧɚɩɪɹɠɟɧɢɟ ɪɚɜɧɵɦ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ 
ɧɚɩɪɹɠɟɧɢɸ (20,0 В)Д1Ж.

3 ɉɟɪɟɤɥɸɱɢɬɟ ɷɥɟɤɬɪɨɧɧɭɸ ɧɚɝɪɭɡɤɭ ɜ ɪɟɠɢɦ ɩɨɫɬɨɹɧɫɬɜɚ 
ɬɨɤɚ ɢ ɭɫɬɚɧɨɜɢɬɟ ɟɟ ɬɨɤ, ɪɚɜɧɵɦ 1,5 ȺД1Ж. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ 
ɢɧɞɢɤɚɬɨɪ CV ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɝɨɪɢɬ. ȿɫɥɢ ɨɧ ɧɟ ɝɨɪɢɬ, 
ɨɬɪɟɝɭɥɢɪɭɣɬɟ ɧɚɝɪɭɡɤɭ ɬɚɤ, ɱɬɨɛɵ ɜɵхɨɞɧɨɣ ɬɨɤ ɧɟɦɧɨɝɨ 
ɭɦɟɧɶɲɢɥɫɹ ɢ ɡɚɝɨɪɟɥɫɹ ɢɧɞɢɤɚɬɨɪ CV. Ɂɚɩɢɲɢɬɟ ɪɟɡɭɥɶ-
ɬɚɬ ɢɡɦɟɪɟɧɢɹ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨ-
ɜɨɝɨ ɜɨɥɶɬɦɟɬɪɚ.

4 ɍɫɬɚɧɨɜɢɬɟ ɞɥɹ ɷɥɟɤɬɪɨɧɧɨɣ ɧɚɝɪɭɡɤɢ ɪɚɡɨɦɤɧɭɬɵɣ ɪɟɠɢɦ 
(ɜхɨɞ ɜɵɤɥɸɱɟɧ). ɇɟɦɟɞɥɟɧɧɨ ɡɚɩɢɲɢɬɟ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟ-
ɧɢɹ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬ-
ɦɟɬɪɚ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɩɨɤɚɡɚɧɢɹɦɢ ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬɦɟɬɪɚ 
ɧɚ ɲɚɝɚх 3 ɢ 4 — ɷɬɨ ɪɟɡɭɥɶɬɚɬ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ 
ɜ ɪɟɠɢɦɟ ɉɇ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɫɱɢɬɵɜɚɧɢɹɦɢ ɩɪɢ ɦɝɧɨɜɟɧ-
ɧɨɦ ɢɡɦɟɧɟɧɢɢ ɞɨɥɠɧɚ ɧɚхɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚх ɨɬ 5 ɦВД2Ж 
ɞɨ 9 ɦВД3Ж.

[1] Ⱦɥя ɦɨɞɟɥи E3640A. Ⱦɥя ɞɪɭɝих ɦɨɞɟɥɟɣ ɫɦ. Ɍаɛɥиɰɟ 8-5.

[2] Ⱦɥя ɦɨɞɟɥɟɣ E3640A/E3642A/E3644A.

[3] Ⱦɥя ɦɨɞɟɥɟɣ E3641A/E3643A/E3645A.
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Эɯɯɠɥɭ ɣɬɭɩɲɨɣɥа в ɫɠɡɣɧɠ Ɋɍ (ɫɠɞɮɦɣɫɩваɨɣɠ 
ɪɩ ɸɦɠɥɭɫɩɬɠɭɣ)

В ɞɚɧɧɨɦ ɬɟɫɬɟ ɢɡɦɟɪɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɜɵхɨɞɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɩɟɪɟɦɟɧ-
ɧɨɝɨ ɬɨɤɚ ɨɬ ɦɢɧɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɧɚ 10 % ɧɢɠɟ ɧɨɦɢɧɚɥɶ-
ɧɨɝɨ ɜхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ) ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ (ɧɚ 10 % ɜɵɲɟ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɜхɨɞɧɨɝɨ ɡɧɚɱɟɧɢɹ).
1 Ɉɬɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɩɨɞɤɥɸɱɢɬɟ ɰɢɮɪɨɜɨɣ 

ɜɨɥɶɬɦɟɬɪ ɤ ɬɟɫɬɢɪɭɟɦɵɦ ɜɵхɨɞɧɵɦ ɤɥɟɦɦɚɦ (+) ɢ (–), 
ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 8-1.

2 ɉɨɞɤɥɸɱɢɬɟ ɫɟɬɶ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɪɟɝɭɥɢɪɭɟɦɵɣ ɬɪɚɧɫɮɨɪ-
ɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ.

3 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. Вɵɛɟɪɢɬɟ ɞɢɚɩɚɡɨɧ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ (20 В / 1,5 Ⱥ)Д1Ж, ɪɚɡɪɟɲɢɬɟ ɜɵхɨɞ ɢ ɭɫɬɚɧɨɜɢɬɟ 
ɞɢɫɩɥɟɣ ɜ ɪɟɠɢɦ ɨɝɪɚɧɢɱɟɧɢɹ. Ʉɨɝɞɚ ɞɢɫɩɥɟɣ ɧɚхɨɞɢɬɫɹ 
ɜ ɪɟɠɢɦɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɡɚɩɪɨɝɪɚɦɦɢɪɭɣɬɟ ɬɨɤ, ɪɚɜɧɵɦ 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɦɭ ɡɧɚɱɟɧɢɸ, ɚ ɧɚɩɪɹɠɟ-
ɧɢɟ ɪɚɜɧɵɦ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ 
(20,0 В)Д1Ж.

4 ɉɟɪɟɤɥɸɱɢɬɟ ɷɥɟɤɬɪɨɧɧɭɸ ɧɚɝɪɭɡɤɭ ɜ ɪɟɠɢɦ ɩɨɫɬɨɹɧɫɬɜɚ 
ɬɨɤɚ ɢ ɭɫɬɚɧɨɜɢɬɟ ɟɟ ɬɨɤ, ɪɚɜɧɵɦ 1,5 ȺД1Ж. ɍɛɟɞɢɬɟɫɶ, 
ɱɬɨ ɢɧɞɢɤɚɬɨɪ CV ɝɨɪɢɬ. ȿɫɥɢ ɨɧ ɧɟ ɝɨɪɢɬ, ɨɬɪɟɝɭɥɢɪɭɣɬɟ 
ɧɚɝɪɭɡɤɭ ɬɚɤ, ɱɬɨɛɵ ɜɵхɨɞɧɨɣ ɬɨɤ ɧɟɦɧɨɝɨ ɭɦɟɧɶɲɢɥɫɹ 
ɢ ɡɚɝɨɪɟɥɫɹ ɢɧɞɢɤɚɬɨɪ CV.

5 ɉɨɧɢɡɶɬɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨ ɧɢɠ-
ɧɟɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ (104 В ɩɟɪɟɦ. ɬɨɤɚ 
ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ 115 В ɩɟɪɟɦ. ɬɨɤɚ, 90 В ɩɟɪɟɦ. 
ɬɨɤɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ 100 В ɩɟɪɟɦ. ɬɨɤɚ 
ɢ 207 В ɩɟɪɟɦ. ɬɨɤɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ 230 В ɩɟɪɟɦ. 
ɬɨɤɚ). Ɂɚɩɢɲɢɬɟ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟ-
ɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬɦɟɬɪɚ.

6 ɉɨɜɵɫɶɬɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨ ɜɟɪх-
ɧɟɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ (127 В ɩɟɪɟɦ. ɬɨɤɚ 
ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 115 В ɩɟɪɟɦ. ɬɨɤɚ, 110 В 
ɩɟɪɟɦ. ɬɨɤɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 100 В ɩɟɪɟɦ. 
ɬɨɤɚ ɢɥɢ 253 В ɩɟɪɟɦ. ɬɨɤɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ 

[1] Ⱦɥя ɦɨɞɟɥи E3640A. Ⱦɥя ɞɪɭɝих ɦɨɞɟɥɟɣ ɫɦ. Ɍаɛɥиɰа 8-5.
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230 В ɩɟɪɟɦ. ɬɨɤɚ). ɇɟɦɟɞɥɟɧɧɨ ɡɚɩɢɲɢɬɟ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟ-
ɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬɦɟɬɪɚ. Ɋɚɡ-
ɧɢɰɚ ɦɟɠɞɭ ɩɨɤɚɡɚɧɢɹɦɢ ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬɦɟɬɪɚ ɧɚ ɷɬɚɩɚх 
5 ɢ 6 — ɷɬɨ ɪɟɡɭɥɶɬɚɬ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɷɥɟɤɬɪɨɫɟɬɢ. Ɋɚɡɧɢ-
ɰɚ ɦɟɠɞɭ ɫɱɢɬɵɜɚɧɢɹɦɢ ɩɪɢ ɦɝɧɨɜɟɧɧɨɦ ɢɡɦɟɧɟɧɢɢ ɞɨɥɠ-
ɧɚ ɧɚхɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚх ɨɬ 5 ɦВД1Ж ɞɨ 9 ɦВД2Ж.

[1] Ⱦɥя ɦɨɞɟɥɟɣ E3640A/E3642A/E3644A.

[2] Ⱦɥя ɦɨɞɟɥɟɣ E3641A/E3643A/E3645A.
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Ɋɠɫɣɩдɣɲɠɬɥɣɠ ɣ ɬɦɮɲаɤɨɶɠ ɩɭɥɦɩɨɠɨɣɺ в ɫɠɡɣɧɠ ɊɈ 
(ɪɮɦɷɬацɣɣ ɣ ɳɮɧ)

ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɢ ɫɥɭɱɚɣɧɵɟ ɨɬɤɥɨɧɟɧɢɹ (PARD) ɜɵхɨɞɚ 
(ɩɭɥɶɫɚɰɢɢ ɢ ɲɭɦ) ɜɤɥɸɱɚɸɬ ɨɫɬɚɬɨɱɧɨɟ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟ-
ɦɟɧɧɨɝɨ ɬɨɤɚ, ɩɟɪɟɞɚɜɚɟɦɨɟ ɜ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨɫɬɨ-
ɹɧɧɨɝɨ ɬɨɤɚ. PARD ɜ ɪɟɠɢɦɟ ɉɇ ɢɡɦɟɪɹɸɬɫɹ ɤɚɤ ɫɪɟɞɧɟɤɜɚ-
ɞɪɚɬɢɱɧɨɟ ɢɥɢ ɩɢɤɨɜɨɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɞɢɚɩɚɡɨɧɟ 
ɨɬ 20 Ƚɰ ɞɨ 20 ɆȽɰ.

ɍɠɰɨɣɥа ɣɢɧɠɫɠɨɣɤ ɬɫɠдɨɠɥвадɫаɭɣɲɨɩɞɩ ɨаɪɫɺɡɠɨɣɺ
ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɭɥɶɫɚɰɢɣ 
ɢ ɲɭɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧ ɤɥɟɦ-
ɦɚɦ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɜ ɬɨɱɤɟ (A) (ɫɦ. Ɋɢɫɭɧɨɤ 8-2). Ⱦɥɹ ɩɨɞɤɥɸ-
ɱɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɢɫɩɨɥɶ-
ɡɭɣɬɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɝɧɟɡɞɨ ɞɥɹ ɦɢɧɢ-ɳɭɩɚ ɢ ɳɭɩ ɧɚɩɪɹɠɟɧɢɹ 
ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 1:1. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟ-
ɧɢɹ ɩɨ ɩɪɢɱɢɧɟ ɫɢɧɮɚɡɧɨɝɨ ɲɭɦɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɜɢɬɶ ɫɨɟ-
ɞɢɧɢɬɟɥɶɧɵɣ ɩɪɨɜɨɞ ɦɟɠɞɭ ɦɢɧɢ-ɳɭɩɨɦ ɢ ɜɵхɨɞɧɵɦɢ ɤɥɟɦ-
ɦɚɦɢ. ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɢɫɬɨɪ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɤɥɟɦɦɟ ɜ ɬɨɱɤɟ 
(B) (ɫɦ. Ɋɢɫɭɧɨɤ 8-2). ɋɜɢɜɚɧɢɟ ɩɪɨɜɨɞɨɜ ɦɟɠɞɭ ɧɚɝɪɭɡɨɱɧɵɦ 
ɪɟɡɢɫɬɨɪɨɦ ɢ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɩɨɦɨɝɚɟɬ ɫɧɢɡɢɬɶ ɭɪɨɜɟɧɶ 
ɲɭɦɚ, ɧɚɜɟɞɟɧɧɨɝɨ ɩɪɢ ɢɡɦɟɪɟɧɢɢ.

Рɣɬɮɨɩɥ 8-3 ɉɨɞɤɥɸɱɟɧиɟ ɤ ɤɥɟɦɦаɦ ɩɟɪɟɞɧɟɣ/ɡаɞɧɟɣ ɩаɧɟɥи ɞɥя иɡɦɟ-
ɪɟɧия ɫɪɟɞɧɟɤваɞɪаɬиɱɧɵх ɡɧаɱɟɧиɣ

BNC-
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202 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

1 Ɉɬɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɩɨɞɫɨɟɞɢɧɢɬɟ ɬɟɫɬɢɪɭɟɦɵɟ 
ɜɵхɨɞɧɵɟ ɤɥɟɦɦɵ (+) ɢ (–) ɤ ɨɫɰɢɥɥɨɝɪɚɮɭ (ɫɜɹɡɶ ɩɨ ɩɟɪɟ-
ɦɟɧɧɨɦɭ ɬɨɤɭ), ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 8-1. ɍɫɬɚɧɨɜɢɬɟ 
ɧɚ ɨɫɰɢɥɥɨɝɪɚɮɟ ɪɟɠɢɦ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɞɨ 20 ɆȽɰ. ɉɨɞɤɥɸɱɢ-
ɬɟ ɪɟɡɢɫɬɢɜɧɭɸ ɧɚɝɪɭɡɤɭ (13,5 Ɉɦ)Д1Ж ɤ ɤɥɟɦɦɟ ɜ ɬɨɱɤɟ (B), 
ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 8-3.

2 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. Вɵɛɟɪɢɬɟ ɞɢɚɩɚɡɨɧ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ (20 В / 1,5 Ⱥ)Д2Ж, ɪɚɡɪɟɲɢɬɟ ɜɵхɨɞ ɢ ɭɫɬɚɧɨɜɢɬɟ 
ɞɢɫɩɥɟɣ ɜ ɪɟɠɢɦ ɨɝɪɚɧɢɱɟɧɢɹ. Ʉɨɝɞɚ ɞɢɫɩɥɟɣ ɧɚхɨɞɢɬɫɹ 
ɜ ɪɟɠɢɦɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɡɚɩɪɨɝɪɚɦɦɢɪɭɣɬɟ ɬɨɤ ɪɚɜɧɵɦ ɦɚɤ-
ɫɢɦɚɥɶɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ (1,5 Ⱥ)Д2Ж, ɚ ɧɚɩɪɹɠɟɧɢɟ 
ɪɚɜɧɵɦ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ 
(20,0 В)Д2Ж.

3 ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɧɞɢɤɚɬɨɪ CV ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɝɨɪɢɬ. 
ȿɫɥɢ ɨɧ ɧɟ ɝɨɪɢɬ, ɫɥɟɝɤɚ ɩɨɞɫɬɪɨɣɬɟ ɧɚɝɪɭɡɤɭ.

4 Ɂɚɦɟɬɶɬɟ, ɱɬɨ ɪɚɡɦɚх ɫɢɝɧɚɥɚ ɧɚ ɷɤɪɚɧɟ ɨɫɰɢɥɥɨɝɪɚɮɚ 
ɧɟ ɩɪɟɜɵɲɚɟɬ ɩɢɤɨɜɭɸ ɚɦɩɥɢɬɭɞɭ 5 ɦВД3Ж ɢɥɢ 8 ɦВД4Ж.

5 Ɉɬɤɥɸɱɢɬɟ ɨɫɰɢɥɥɨɝɪɚɮ ɢ ɩɨɞɤɥɸɱɢɬɟ ɜɦɟɫɬɨ ɧɟɝɨ ɜɨɥɶɬ-
ɦɟɬɪ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹ-
ɠɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɜɟɞɟɧɧɵɦɢ ɜɵɲɟ ɢɧɫɬɪɭɤɰɢɹɦɢ 
ɩɨ ɢɡɦɟɪɟɧɢɸ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤɚɤ ɩɨɤɚ-
ɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 8-3. ɉɨɤɚɡɚɧɢɹ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɣ ɩɪɟɞɟɥ 
ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 ɦВД3Ж ɢɥɢ 1 ɦВД4Ж.

ɊРɃɇЕɒАɈɃЕ Ⱦɥя ɭɥɭɱɲɟɧия ɪɟɡɭɥɶɬаɬɨв иɡɦɟɪɟɧия ɪɟɤɨɦɟɧɞɭɟɬɫя ɫɞɟɥаɬɶ ɩɪɨвɨɞа 
ɦɟɠɞɭ BNC-ɪɨɡɟɬɤɨɣ и вɵхɨɞɧɵɦи ɤɥɟɦɦаɦи ɤаɤ ɦɨɠɧɨ ɤɨɪɨɱɟ и ɧаɞɟɬɶ 
ɪаɡɞɟɥɟɧɧɵɣ ɮɟɪɪиɬɨвɵɣ ɫɟɪɞɟɱɧиɤ ɧа ɤаɛɟɥɶ BNC–BNC, ɤаɤ ɩɨɤаɡаɧɨ 
ɧа Ɋиɫɭɧɤɟ 8-3.

[1] Ⱦɥя ɦɨɞɟɥи E3640A. Ⱦɥя ɞɪɭɝих ɦɨɞɟɥɟɣ ɫɦ. Ɍаɛɥиɰɭ 8-4.

[2] Ⱦɥя ɦɨɞɟɥи E3640A. Ⱦɥя ɞɪɭɝих ɦɨɞɟɥɟɣ ɫɦ. Ɍаɛɥиɰɭ 8-5.

[3] Ⱦɥя ɦɨɞɟɥɟɣ E3640A/E3642A/E3644A.

[4] Ⱦɥя ɦɨɞɟɥɟɣ E3641A/E3643A/E3645A.
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Вɫɠɧɺ ɬɭаɜɣɦɣɢацɣɣ ɪɫɣ ɪɠɫɠɥɦɹɲɠɨɣɣ ɨаɞɫɮɢɥɣ
В ɞɚɧɧɨɦ ɬɟɫɬɟ ɢɡɦɟɪɹɟɬɫɹ ɜɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɵхɨɞɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɪɟɞɟɥɚх 15 ɦВ ɨɬ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɧɚɝɪɭɡɤɢ ɨɬ ɩɨɥɧɨɣ (ɢɥɢ ɩɨɥɨɜɢɧɧɨɣ) ɞɨ ɧɭɥɟɜɨɣ.
1 Ɉɬɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɩɨɞɤɥɸɱɢɬɟ ɬɟɫɬɢɪɭɟɦɵɟ 

ɜɵхɨɞɧɵɟ ɤɥɟɦɦɵ (+) ɢ (–) ɤ ɨɫɰɢɥɥɨɝɪɚɮɭ (ɫɨɟɞɢɧɟɧɢɟ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɭ), ɤɚɤ ɩɨɤɚɡɚɧɨ ɜ Ɍɚɛɥɢɰɟ 8-1. ɍɫɬɚɧɨɜɢɬɟ 
ɷɥɟɤɬɪɨɧɧɭɸ ɧɚɝɪɭɡɤɭ ɜ ɪɟɠɢɦ ɩɨɫɬɨɹɧɫɬɜɚ ɬɨɤɚ.

2 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. Вɵɛɟɪɢɬɟ ɞɢɚɩɚɡɨɧ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ (20 В / 1,5 Ⱥ)Д1Ж, ɪɚɡɪɟɲɢɬɟ ɜɵхɨɞ ɢ ɭɫɬɚɧɨɜɢɬɟ 
ɞɢɫɩɥɟɣ ɜ ɪɟɠɢɦ ɨɝɪɚɧɢɱɟɧɢɹ. Ʉɨɝɞɚ ɞɢɫɩɥɟɣ ɧɚхɨɞɢɬɫɹ 
ɜ ɪɟɠɢɦɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɡɚɩɪɨɝɪɚɦɦɢɪɭɣɬɟ ɬɨɤ ɪɚɜɧɵɦ ɦɚɤ-
ɫɢɦɚɥɶɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ (1,5 Ⱥ)Д1Ж, ɚ ɧɚɩɪɹɠɟɧɢɟ ɪɚɜ-
ɧɵɦ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ (20,0 В)Д1Ж.

3 ɍɫɬɚɧɨɜɢɬɟ ɷɥɟɤɬɪɨɧɧɭɸ ɧɚɝɪɭɡɤɭ ɜ ɪɟɠɢɦ ɩɟɪɟɤɥɸɱɟɧɢɹ 
ɦɟɠɞɭ ɩɨɥɨɜɢɧɧɵɦ ɢ ɩɨɥɧɵɦ ɡɧɚɱɟɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫ ɱɚɫɬɨɬɨɣ 1 ɤȽɰ ɢ ɫɤɜɚɠɧɨɫɬɶɸ 50 %.

4 ɍɫɬɚɧɨɜɢɬɟ ɧɚ ɨɫɰɢɥɥɨɝɪɚɮɟ ɪɟɠɢɦ ɫɜɹɡɢ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ 
ɬɨɤɭ ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɢɧхɪɨɧɢɡɚɰɢɟɣ ɢ ɮɢɤɫɚɰɢɸ ɩɨɥɨɠɢɬɟɥɶ-
ɧɨɝɨ ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɩɟɪɟхɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚɝɪɭɡɤɢ.

5 ɇɚɫɬɪɨɣɬɟ ɨɫɰɢɥɥɨɝɪɚɮ ɧɚ ɨɬɨɛɪɚɠɟɧɢɹ ɩɟɪɟхɨɞɧɵх ɩɪɨ-
ɰɟɫɫɨɜ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 8-4. ɍɱɬɢɬɟ, ɱɬɨ ɲɢɪɢɧɚ 
ɢɦɩɭɥɶɫɚ (Э2–Э1) ɩɟɪɟхɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɭɪɨɜɧɟ 15 ɦВ 
ɨɬ ɨɩɨɪɧɨɝɨ ɭɪɨɜɧɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 50 ɦɤɫ.

[1] Ⱦɥя ɦɨɞɟɥи E3640A. Ⱦɥя ɞɪɭɝих ɦɨɞɟɥɟɣ ɫɦ. Ɍаɛɥиɰɭ 8-5.
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204 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Рɣɬɮɨɩɥ 8-4 Вɪɟɦя ɩɟɪɟхɨɞɧɨɝɨ ɩɪɨɰɟɫɫа
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Ɋɫɩвɠɫɥɣ ɫɠɡɣɧа ɪɩɬɭɩɺɨɬɭва ɭɩɥа (Ɋɍ)

Ɏɬɭаɨɩвɥа ɫɠɡɣɧа ɪɩɬɭɩɺɨɬɭва ɭɩɥа
ɋɥɟɞɭɣɬɟ ɨɛɳɢɦ ɢɧɫɬɪɭɤɰɢɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɪɚɡɞɟɥɟ «Ɍɟх-
ɧɢɤɚ ɨɫɧɨɜɧɵх ɢɡɦɟɪɟɧɢɣ» ɧɚ ɫɬɪɚɧɢɰɟ 194. ɋɩɟɰɢɚɥɶɧɵɟ 
ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɜɟɞɟɧɧɵх ɧɢɠɟ ɪɚɡɞɟɥɚх.

Ɋɩɞɫɠɳɨɩɬɭɷ ɪɫɩɞɫаɧɧɣɫɩваɨɣɺ ɣ ɬɲɣɭɶваɨɣɺ ɭɩɥа
Ⱦɚɧɧɵɣ ɬɟɫɬ ɩɨɡɜɨɥɹɟɬ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɮɭɧɤɰɢɢ ɩɪɨɝɪɚɦɦɢ-
ɪɨɜɚɧɢɹ ɢ ɫɱɢɬɵɜɚɧɢɹ ɬɨɤɚ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫɵ GPIB ɢ RS-232 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɩɟɰɢɮɢɤɚɰɢɹɦ. 

1 Ɉɬɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɩɨɞɤɥɸɱɢɬɟ ɤ ɬɟɫɬɢɪɭɟɦɵɦ 
ɜɵхɨɞɧɵɦ ɤɥɟɦɦɚɦ ɬɨɤɨɢɡɦɟɪɢɬɟɥɶɧɵɣ ɪɟɡɢɫɬɨɪ 0,01 Ɉɦ 
(RM1) ɢ ɰɢɮɪɨɜɨɣ ɜɨɥɶɬɦɟɬɪ ɩɚɪɚɥɥɟɥɶɧɨ ɷɬɨɦɭ ɪɟɡɢɫɬɨɪɭ 
(RM1), ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɨɤ 8-1.

2 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. Вɵɛɟɪɢɬɟ ɞɢɚɩɚɡɨɧ ɧɢɡɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ (8 В / 3 Ⱥ)Д1Ж ɢ ɪɚɡɪɟɲɢɬɟ ɜɵхɨɞ, ɨɬɩɪɚɜɢɜ ɩɪɢ-
ɜɟɞɟɧɧɵɟ ɧɢɠɟ ɤɨɦɚɧɞɵ:
VOLT:RANG P8V (ɦɨɞɟɥɶ E3640A)

OUTP ON

ɊРɃɇЕɒАɈɃЕ � Ɂɧаɱɟɧия, ɫɱиɬаɧɧɵɟ ɱɟɪɟɡ ɭɞаɥɟɧɧɵɣ иɧɬɟɪɮɟɣɫ, ɞɨɥɠɧɵ ɫɨвɩаɞаɬɶ 
ɫ ɨɬɨɛɪаɠаɟɦɵɦи ɧа ɩɟɪɟɞɧɟɣ ɩаɧɟɥи. Ɍɨɤɨиɡɦɟɪиɬɟɥɶɧɵɣ ɪɟɡиɫɬɨɪ 
ɞɨɥɨɠɟɧ иɦɟɬɶ ɨɬɤɥɨɧɟɧиɟ 0,01% иɥи ɦɟɧɶɲɟ.

� Вɨ иɡɛɟɠаɧиɟ ɨɲиɛɨɤ ɨɤɪɭɝɥɟɧия ɫɥɟɞɭɟɬ ɫɧаɱаɥа ɡаɩɪɨɝɪаɦɦиɪɨваɬɶ 
ɱɟɪɟɡ ɭɞаɥɟɧɧɵɣ иɧɬɟɪɮɟɣɫ иɫɬɨɱɧиɤ ɩиɬаɧия ɞɥя ɷɬɨɝɨ ɬɟɫɬа.

[1] Ⱦɥя ɦɨɞɟɥи E3640A. Ⱦɥя ɞɪɭɝих ɦɨɞɟɥɟɣ ɫɦ. Ɍаɛɥиɰɭ 8-5.
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3 Ɂɚɩɪɨɝɪɚɦɦɢɪɭɣɬɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɚɜɧɵɦ ɦɚɤɫɢ-
ɦɚɥɶɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ (8,0 В)Д1Ж, ɚ ɬɨɤ ɪɚɜ-
ɧɵɦ 0 Ⱥ, ɨɬɩɪɚɜɢɜ ɫɥɟɞɭɸɳɢɟ ɤɨɦɚɧɞɵ:
VOLT 8 (ɦɨɞɟɥɶ E3640A)

CURR 0

4 Ⱦɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɚɦɩɟɪɵ ɪɚɡɞɟɥɢɬɟ ɩɚɞɟɧɢɟ ɧɚɩɪɹ-
ɠɟɧɢɹ (ɩɨɤɚɡɚɧɢɹ ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬɦɟɬɪɚ) ɧɚ ɬɨɤɨɢɡɦɟɪɢ-
ɬɟɥɶɧɨɦ ɪɟɡɢɫɬɨɪɟ (RM) ɧɚ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢ ɡɚɩɢɲɢɬɟ 
ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ (IO). ɗɬɨ ɡɧɚɱɟɧɢɟ ɞɨɥɠɧɨ ɧɚхɨɞɢɬɶ-
ɫɹ ɜ ɩɪɟɞɟɥɚх 0 Ⱥ  10 ɦȺ. Ɍɚɤɠɟ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɡɚɝɨɪɟ-
ɥɢɫɶ ɢɧɞɢɤɚɬɨɪɵ CC, Adrs, Limit ɢ Rmt.

5 ɋɱɢɬɚɣɬɟ ɜɵхɨɞɧɨɣ ɬɨɤ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ, 
ɨɬɩɪɚɜɢɜ ɤɨɦɚɧɞɭ MEAS:CURR?.

6 Ɂɚɩɢɲɢɬɟ ɡɧɚɱɟɧɢɟ, ɨɬɨɛɪɚɠɚɟɦɨɟ ɤɨɧɬɪɨɥɥɟɪɨɦ. ɗɬɨ 
ɡɧɚɱɟɧɢɟ ɞɨɥɠɧɨ ɧɚхɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚх IO  5 ɦȺ.

7 Ɂɚɩɪɨɝɪɚɦɦɢɪɭɣɬɟ ɜɵхɨɞɧɨɣ ɬɨɤ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɨɦɢ-
ɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ (3 Ⱥ)Д1Ж, ɨɬɩɪɚɜɢɜ ɫɥɟɞɭɸɳɭɸ ɤɨɦɚɧɞɭ:
CURR 3.0 (ɦɨɞɟɥɶ E3640A)

8 Ⱦɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɚɦɩɟɪɵ ɪɚɡɞɟɥɢɬɟ ɩɚɞɟɧɢɟ ɧɚɩɪɹ-
ɠɟɧɢɹ (ɩɨɤɚɡɚɧɢɹ ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬɦɟɬɪɚ) ɧɚ ɬɨɤɨɢɡɦɟɪɢ-
ɬɟɥɶɧɨɦ ɪɟɡɢɫɬɨɪɟ (RM) ɧɚ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢ ɡɚɩɢɲɢɬɟ 
ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ (IO). ɗɬɨ ɡɧɚɱɟɧɢɟ ɞɨɥɠɧɨ ɧɚхɨɞɢɬɶ-
ɫɹ ɜ ɫɥɟɞɭɸɳɢх ɩɪɟɞɟɥɚх:

9 ɋɱɢɬɚɣɬɟ ɜɵхɨɞɧɨɣ ɬɨɤ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ, 
ɨɬɩɪɚɜɢɜ ɤɨɦɚɧɞɭ MEAS:CURR?.

10 Ɂɚɩɢɲɢɬɟ ɡɧɚɱɟɧɢɟ, ɨɬɨɛɪɚɠɚɟɦɨɟ ɤɨɧɬɪɨɥɥɟɪɨɦ. 
ɗɬɨ ɡɧɚɱɟɧɢɟ ɞɨɥɠɧɨ ɧɚхɨɞɢɬɶɫɹ ɜ ɫɥɟɞɭɸɳɢх ɩɪɟɞɟɥɚх:

[1] Ⱦɥя ɦɨɞɟɥи E3640A. Ⱦɥя ɞɪɭɝих ɦɨɞɟɥɟɣ ɫɦ. Ɍаɛɥиɰа 8-5.

E3640A E3641A E3642A E3643A E3644A E3645A

3 Ⱥ  16 ɦȺ 0,8 Ⱥ  11,6 ɦȺ 5 Ⱥ  20 ɦȺ 1,4 Ⱥ  12,8 ɦȺ 8 Ⱥ  26 ɦȺ 2,2 Ⱥ  14,4 ɦȺ

E3640A E3641A E3642A E3643A E3644A E3645A

IO  9,5 ɦȺ IO  6,2 ɦȺ IO  12,5 ɦȺ IO  7,1 ɦȺ IO  17 ɦȺ IO  8,3 ɦȺ
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Эɯɯɠɥɭ ɨаɞɫɮɢɥɣ в ɫɠɡɣɧɠ Ɋɍ (ɫɠɞɮɦɣɫɩваɨɣɠ ɪɩ ɨаɞɫɮɢɥɠ)

В ɞɚɧɧɨɦ ɬɟɫɬɟ ɢɡɦɟɪɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɜɵхɨɞɧɨ-
ɝɨ ɬɨɤɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɚɝɪɭɡɤɟ ɨɬ ɩɨɥɧɨɝɨ ɧɨ-
ɦɢɧɚɥɶɧɨɝɨ ɜɵхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɞɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ.
1 Ɉɬɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɫɨɟɞɢɧɢɬɟ ɬɟɫɬɢɪɭɟɦɵɣ 

ɜɵхɨɞ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 8-1, ɫ ɰɢɮɪɨɜɵɦ ɜɨɥɶɬɦɟ-
ɬɪɨɦ, ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ ɬɨɤɨɢɡɦɟɪɢɬɟɥɶɧɨɦɭ ɪɟɡɢɫɬɨɪɭ 
0,01 Ɉɦ (RM1).

2 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. Вɵɛɟɪɢɬɟ ɞɢɚɩɚɡɨɧ ɧɢɡɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ (8 В / 3 Ⱥ)Д1Ж, ɜɤɥɸɱɢɬɟ ɜɵхɨɞ ɢ ɭɫɬɚɧɨɜɢɬɟ 
ɞɢɫɩɥɟɣ ɜ ɪɟɠɢɦ ɨɝɪɚɧɢɱɟɧɢɹ. Ʉɨɝɞɚ ɞɢɫɩɥɟɣ ɧɚхɨɞɢɬɫɹ 
ɜ ɪɟɠɢɦɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɡɚɩɪɨɝɪɚɦɦɢɪɭɣɬɟ ɜɵхɨɞɧɨɟ ɧɚ-
ɩɪɹɠɟɧɢɟ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ, 
ɚ ɜɵхɨɞɧɨɣ ɬɨɤ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɨɦɢɧɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ (3 Ⱥ)Д1Ж.

3 ɍɫɬɚɧɨɜɢɬɟ ɧɚɩɪɹɠɟɧɢɟ ɷɥɟɤɬɪɨɧɧɨɣ ɧɚɝɪɭɡɤɢ 8,0 В, ɱɬɨɛɵ 
ɫɢɫɬɟɦɚ ɪɚɛɨɬɚɥɚ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɫɬɜɚ ɧɚɩɪɹɠɟɧɢɹ ɩɨ-
ɫɥɟ ɩɚɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɪɨɜɨɞɚх ɧɚɝɪɭɡɤɢ. ɍɛɟɞɢɬɟɫɶ, 
ɱɬɨ ɢɧɞɢɤɚɬɨɪ CC ɝɨɪɢɬ. В ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɨɬɪɟɝɭɥɢɪɭɣɬɟ 
ɧɚɝɪɭɡɤɭ ɬɚɤ, ɱɬɨɛɵ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɟɦɧɨɝɨ ɫɧɢɡɢ-
ɥɨɫɶ. Ɂɚɩɢɲɢɬɟ ɬɨɤ, ɩɨɥɭɱɢɜ ɟɝɨ ɩɭɬɟɦ ɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɰɢɮɪɨɜɨɦ ɜɨɥɶɬɦɟɬɪɟ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɨɤɨɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɪɟɡɢɫɬɨɪɚ.

4 ɍɫɬɚɧɨɜɢɬɟ ɷɥɟɤɬɪɨɧɧɭɸ ɧɚɝɪɭɡɤɭ ɜ ɪɟɠɢɦ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵ-
ɤɚɧɢɹ (ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɜхɨɞɚ). ɋɪɚɡɭ ɠɟ ɡɚɩɢɲɢɬɟ ɬɨɤ, 
ɩɨɥɭɱɢɜ ɟɝɨ ɩɭɬɟɦ ɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɰɢɮ-
ɪɨɜɨɦ ɜɨɥɶɬɦɟɬɪɟ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɨɤɨɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɪɟɡɢɫɬɨɪɚ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɟɦ ɬɨɤɚ ɧɚ ɲɚɝɟ 3 
ɢ ɲɚɝɟ 4 — ɷɬɨ ɬɨɤ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɝɪɭɡɤɢ. Ɋɚɡɧɢɰɚ ɦɟɠ-
ɞɭ ɩɨɤɚɡɚɧɢɹɦɢ ɩɪɢ ɦɝɧɨɜɟɧɧɨɦ ɢɡɦɟɧɟɧɢɢ ɞɨɥɠɧɚ ɧɚхɨ-
ɞɢɬɶɫɹ ɜ ɭɤɚɡɚɧɧɵх ɧɢɠɟ ɩɪɟɞɟɥɚх:

[1] Ⱦɥя ɦɨɞɟɥи E3640A. Ⱦɥя ɞɪɭɝих ɦɨɞɟɥɟɣ ɫɦ. Ɍаɛɥиɰа 8-5.

E3640A E3641A E3642A E3643A E3644A E3645A

0,55 ɦȺ 0,33 ɦȺ 0,75 ɦȺ 0,39 ɦȺ 1,05 ɦȺ 0,47 ɦȺ



8 Ɍɠɫвɣɬ ɣ ɭɠɰɨɣɲɠɬɥɩɠ ɩɜɬɦɮɡɣваɨɣɠ
ɉɪɨвɟɪɤи ɪɟɠиɦа ɩɨɫɬɨяɧɫɬва ɬɨɤа (ɉɌ)

208 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Эɯɯɠɥɭ ɣɬɭɩɲɨɣɥа в ɫɠɡɣɧɠ Ɋɍ (ɫɠɞɮɦɣɫɩваɨɣɠ 
ɪɩ ɸɦɠɥɭɫɩɬɠɭɣ)

В ɞɚɧɧɨɦ ɬɟɫɬɟ ɢɡɦɟɪɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɫɢɥɵ ɜɵхɨɞ-
ɧɨɝɨ ɬɨɤɚ ɩɨ ɩɪɢɱɢɧɟ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɩɟɪɟɦɟɧ-
ɧɨɝɨ ɬɨɤɚ ɨɬ ɦɢɧɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɧɚ 10 % ɧɢɠɟ ɧɨɦɢɧɚɥɶ-
ɧɨɝɨ ɜхɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ) ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ (ɧɚ 10 % ɜɵɲɟ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ).
1 Ɉɬɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɫɨɟɞɢɧɢɬɟ ɬɟɫɬɢɪɭɟɦɵɣ 

ɜɵхɨɞ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɨɤ 8-1, ɫ ɰɢɮɪɨɜɵɦ ɜɨɥɶɬɦɟɬ-
ɪɨɦ, ɩɨɞɤɥɸɱɟɧɧɵɦ ɤ ɬɨɤɨɢɡɦɟɪɢɬɟɥɶɧɨɦɭ ɪɟɡɢɫɬɨɪɭ (RM1).

2 ɉɨɞɤɥɸɱɢɬɟ ɫɟɬɶ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɪɟɝɭɥɢɪɭɟɦɵɣ ɬɪɚɧɫɮɨɪ-
ɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ.

3 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. Вɵɛɟɪɢɬɟ ɞɢɚɩɚɡɨɧ ɧɢɡɤɨɝɨ ɧɚ-
ɩɪɹɠɟɧɢɹ (8 В / 3 Ⱥ)Д1Ж, ɜɤɥɸɱɢɬɟ ɜɵхɨɞ ɢ ɭɫɬɚɧɨɜɢɬɟ ɞɢɫɩɥɟɣ 
ɜ ɪɟɠɢɦ ɨɝɪɚɧɢɱɟɧɢɹ. Ʉɨɝɞɚ ɞɢɫɩɥɟɣ ɧɚхɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ 
ɨɝɪɚɧɢɱɟɧɢɹ, ɡɚɩɪɨɝɪɚɦɦɢɪɭɣɬɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɦɚɤɫɢɦɚɥɶ-
ɧɨɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ, ɚ ɬɨɤ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ (3 Ⱥ)Д1Ж.

4 ɍɫɬɚɧɨɜɢɬɟ ɞɥɹ ɷɥɟɤɬɪɨɧɧɨɣ ɧɚɝɪɭɡɤɢ ɪɟɠɢɦ ɩɨɫɬɨɹɧɫɬɜɚ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɭɫɬɚɧɨɜɢɬɟ ɟɝɨ ɧɚɩɪɹɠɟɧɢɟ ɪɚɜɧɵɦ 8,0 ВД1Ж. 
ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɧɞɢɤɚɬɨɪ CC ɝɨɪɢɬ. ȿɫɥɢ ɨɧ ɧɟ ɝɨɪɢɬ, ɨɬɪɟ-
ɝɭɥɢɪɭɣɬɟ ɧɚɝɪɭɡɤɭ ɬɚɤ, ɱɬɨɛɵ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɟ-
ɦɧɨɝɨ ɭɦɟɧɶɲɢɥɨɫɶ ɢ ɡɚɝɨɪɟɥɫɹ ɢɧɞɢɤɚɬɨɪ CC.

5 ɇɚɫɬɪɨɣɬɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚ ɧɢɠɧɢɣ ɩɪɟɞɟɥ ɧɚɩɪɹɠɟɧɢɹ 
ɫɟɬɢ (104 В ɩɟɪɟɦ. ɬɨɤɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ 115 В 
ɩɟɪɟɦ. ɬɨɤɚ, 90 В ɩɟɪɟɦ. ɬɨɤɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ 
100 В ɩɟɪɟɦ. ɬɨɤɚ ɢ 207 В ɩɟɪɟɦ. ɬɨɤɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ 
ɡɧɚɱɟɧɢɢ 230 В ɩɟɪɟɦ. ɬɨɤɚ). Ɂɚɩɢɲɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵхɨɞɧɨ-
ɝɨ ɬɨɤɚ, ɩɨɥɭɱɢɜ ɟɝɨ ɩɭɬɟɦ ɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɧɚ ɰɢɮɪɨɜɨɦ ɜɨɥɶɬɦɟɬɪɟ ɧɚ ɬɟɤɭɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɨɤɨ-
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɪɟɡɢɫɬɨɪɚ.

6 ɇɚɫɬɪɨɣɬɟ ɜɵхɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ 10 % 
ɜɵɲɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ (127 В ɩɟɪɟɦ. ɬɨɤɚ 
ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɜхɨɞɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 115 В ɩɟɪɟɦ. ɬɨɤɚ, 
110 В ɩɟɪɟɦ. ɬɨɤɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɜхɨɞɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 
100 В ɩɟɪɟɦ. ɬɨɤɚ ɢ 253 В ɩɟɪɟɦ. ɬɨɤɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ 

[1] Ⱦɥя ɦɨɞɟɥи E3640A. Ⱦɥя ɞɪɭɝих ɦɨɞɟɥɟɣ ɫɦ. Ɍаɛɥиɰɭ 8-5.
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ɜхɨɞɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 230 В ɩɟɪɟɦ. ɬɨɤɚ). ɋɪɚɡɭ ɠɟ ɡɚɩɢɲɢ-
ɬɟ ɬɨɤ, ɩɨɥɭɱɢɜ ɟɝɨ ɩɭɬɟɦ ɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɧɚ ɰɢɮɪɨɜɨɦ ɜɨɥɶɬɦɟɬɪɟ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɨɤɨɢɡɦɟɪɢ-
ɬɟɥɶɧɨɝɨ ɪɟɡɢɫɬɨɪɚ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɟɦ ɬɨɤɚ ɧɚ ɲɚɝɟ 5 
ɢ ɲɚɝɟ 6 — ɷɬɨ ɬɨɤ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɝɪɭɡɤɢ. Ɋɚɡɧɢɰɚ ɦɟɠ-
ɞɭ ɩɨɤɚɡɚɧɢɹɦɢ ɩɪɢ ɦɝɧɨɜɟɧɧɨɦ ɢɡɦɟɧɟɧɢɢ ɞɨɥɠɧɚ ɧɚхɨ-
ɞɢɬɶɫɹ ɜ ɭɤɚɡɚɧɧɵх ɧɢɠɟ ɩɪɟɞɟɥɚх:

PARD  в ɫɠɡɣɧɠ Ɋɍ (ɪɮɦɷɬацɣɣ ɣ ɳɮɧ)

ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɢ ɫɥɭɱɚɣɧɵɟ ɨɬɤɥɨɧɟɧɢɹ (PARD) ɜɵхɨɞɚ 
(ɩɭɥɶɫɚɰɢɢ ɢ ɲɭɦ) ɜɤɥɸɱɚɸɬ ɨɫɬɚɬɨɱɧɵɣ ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 
ɢ ɨɫɬɚɬɨɱɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɩɟɪɟɞɚɜɚɟɦɵɟ 
ɧɚ ɜɵхɨɞ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. PARD ɜ ɪɟɠɢɦɟ ɉɌ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɚɤ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵхɨɞɧɨɝɨ ɬɨɤɚ ɜ ɞɢɚɩɚɡɨ-
ɧɟ ɱɚɫɬɨɬ ɨɬ 20 Ƚɰ ɞɨ 20 ɆȽɰ ɩɪɢ ɪɚɛɨɬɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɫɬɜɚ ɬɨɤɚ.

E3640A E3641A E3642A E3643A E3644A E3645A

0,55 ɦȺ 0,33 ɦȺ 0,75 ɦȺ 0,39 ɦȺ 1,05 ɦȺ 0,47 ɦȺ

ɊРɃɇЕɒАɈɃЕ Ⱦɥя ɭɥɭɱɲɟɧия ɪɟɡɭɥɶɬаɬɨв иɡɦɟɪɟɧия ɪɟɤɨɦɟɧɞɭɟɬɫя ɫɞɟɥаɬɶ ɩɪɨвɨɞа 
ɦɟɠɞɭ BNC-ɪɨɡɟɬɤɨɣ и вɵхɨɞɧɵɦи ɤɥɟɦɦаɦи ɤаɤ ɦɨɠɧɨ ɤɨɪɨɱɟ и ɧаɞɟɬɶ 
ɪаɡɞɟɥɟɧɧɵɣ ɮɟɪɪиɬɨвɵɣ ɫɟɪɞɟɱɧиɤ ɧа ɤаɛɟɥɶ BNC–BNC, ɤаɤ ɩɨɤаɡаɧɨ 
ɧа Ɋиɫɭɧɤɟ 8-5.
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210 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Рɣɬɮɨɩɥ 8-5 ɉɨɞɤɥɸɱɟɧия ɞɥя иɡɦɟɪɟɧия PARD в ɪɟɠиɦɟ ɉɌ (ɩɭɥɶɫа-
ɰии и ɲɭɦ)

1 Ɉɬɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɫɨɟɞɢɧɢɬɟ ɬɟɫɬɢɪɭɟɦɵɣ ɜɵ-
хɨɞ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 8-5, ɫ ɬɨɤɨɢɡɦɟɪɢɬɟɥɶɧɵɦ ɪɟ-
ɡɢɫɬɨɪɨɦ 0,2 Ɉɦ (RM2) ɧɚ ɜɵхɨɞɧɵх ɤɥɟɦɦɚх. ɉɨɞɤɥɸɱɢɬɟ 
ɤ ɬɨɤɨɢɡɦɟɪɢɬɟɥɶɧɨɦɭ ɪɟɡɢɫɬɨɪɭ ɜɨɥɶɬɦɟɬɪ ɫɪɟɞɧɟɤɜɚɞɪɚ-
ɬɢɱɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ Ɋɢɫɭɧɤɟ 8-5.

2 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. Вɵɛɟɪɢɬɟ ɞɢɚɩɚɡɨɧ ɧɢɡɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ (8 В / 3 Ⱥ)Д1Ж, ɜɤɥɸɱɢɬɟ ɜɵхɨɞ ɢ ɭɫɬɚɧɨɜɢɬɟ ɞɢ-
ɫɩɥɟɣ ɜ ɪɟɠɢɦ ɨɝɪɚɧɢɱɟɧɢɹ. Ʉɨɝɞɚ ɞɢɫɩɥɟɣ ɧɚхɨɞɢɬɫɹ ɜ ɪɟ-
ɠɢɦɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɡɚɩɪɨɝɪɚɦɦɢɪɭɣɬɟ ɬɨɤ ɧɚ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ (3 Ⱥ)Д1Ж, ɚ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (8,0 В)Д1Ж.

3 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɪɚɡ-
ɞɟɥɢɬɟ ɩɨɥɭɱɟɧɧɨɟ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹ-
ɠɟɧɢɹ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ. Ɋɟɡɭɥɶɬɚɬ ɞɨɥɠɟɧ ɧɚхɨ-
ɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚх 4 ɦȺ.

  

 

 

BNC-

[1] Ⱦɥя ɦɨɞɟɥи E3640A. Ⱦɥя ɞɪɭɝих ɦɨɞɟɥɟɣ ɫɦ. Ɍаɛɥиɰа 8-5.
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Ɍɣɨɯаɢɨɶɤ ɭɩɥɩвɶɤ ɳɮɧ
ɋɢɧɮɚɡɧɵɣ ɬɨɤɨɜɵɣ ɲɭɦ — ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
ɦɟɠɞɭ ɜɵхɨɞɨɦ ɢ ɜɵхɨɞɨɦ ɢɥɢ ɜɵхɨɞɧɵɦ ɩɪɨɜɨɞɨɦ ɢ ɡɚɡɟɦ-
ɥɟɧɢɟɦ ɲɚɫɫɢ. ɋɢɧɮɚɡɧɵɟ ɲɭɦɵ ɦɨɝɭɬ ɫɨɡɞɚɜɚɬɶ ɩɪɨɛɥɟɦɵ 
ɞɥɹ ɨɱɟɧɶ ɱɭɜɫɬɜɢɬɟɥɶɧɵх ɰɟɩɟɣ, ɢɫɩɨɥɶɡɭɸɳɢх ɡɚɡɟɦɥɟɧɢɟ 
ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɨɝɨ. Ʉɨɝɞɚ ɡɚɡɟɦɥɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɰɟɩɶɸ 
ɜ ɤɚɱɟɫɬɜɟ ɨɩɨɪɧɨɝɨ, ɦɟɠɞɭ ɜɵхɨɞɧɵɦɢ ɤɥɟɦɦɚɦɢ ɢ ɡɚɡɟɦɥɟ-
ɧɢɟɦ ɛɭɞɭɬ ɩɪɨɬɟɤɚɬɶ ɫɥɚɛɵɣ ɩɟɪɟɦɟɧɧɵɣ ɬɨɤɢ. ɉɪɢ ɧɚɥɢɱɢɢ 
ɢɦɩɟɞɚɧɫɚ ɫ ɡɚɡɟɦɥɟɧɢɟɦ ɛɭɞɟɬ ɫɨɡɞɚɜɚɬɶɫɹ ɩɚɞɟɧɢɟ ɧɚɩɪɹ-
ɠɟɧɢɹ, ɪɚɜɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɸ ɜɵхɨɞɧɨɝɨ ɬɨɤɚ ɧɚ ɢɦɩɟɞɚɧɫ.
1 Ɉɬɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢ ɩɨɞɤɥɸɱɢɬɟ ɪɟɡɢɫɬɨɪ 

100 ɤɈɦ (RS) ɢ ɩɚɪɚɥɥɟɥɶɧɨ ɟɦɭ ɤɨɧɞɟɧɫɚɬɨɪ 2200 ɩɎ 
ɤ ɤɥɟɦɦɟ (–) ɢ ɡɚɡɟɦɥɟɧɢɸ ɲɚɫɫɢ ɧɚ ɡɚɞɧɢх ɜɵхɨɞɧɵх 
ɤɥɟɦɦɚх.

2 ɉɨɞɤɥɸɱɢɬɟ ɤ ɪɟɡɢɫɬɨɪɭ RS ɰɢɮɪɨɜɨɣ ɜɨɥɶɬɦɟɬɪ.
3 Вɤɥɸɱɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. Вɵɛɟɪɢɬɟ ɞɢɚɩɚɡɨɧ ɧɢɡɤɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ (8 В / 3 Ⱥ)Д1Ж, ɜɤɥɸɱɢɬɟ ɜɵхɨɞ ɢ ɭɫɬɚɧɨɜɢɬɟ 
ɞɢɫɩɥɟɣ ɜ ɪɟɠɢɦ ɨɝɪɚɧɢɱɟɧɢɹ. Ʉɨɝɞɚ ɞɢɫɩɥɟɣ ɧɚхɨɞɢɬɫɹ 
ɜ ɪɟɠɢɦɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɡɚɩɪɨɝɪɚɦɦɢɪɭɣɬɟ ɜɵхɨɞ ɧɚ ɦɚɤɫɢ-
ɦɚɥɶɧɵɟ ɧɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ (8,0 В ɢ 3 Ⱥ)Д1Ж.

4 Ɂɚɩɢɲɢɬɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɪɟɡɢɫɬɨɪɟ RS ɢ ɪɚɫɫɱɢɬɚɣɬɟ ɫɢɥɭ 
ɬɨɤɚ, ɪɚɡɞɟɥɢɜ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ (ɩɨɤɚɡɚɧɢɹ 
ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬɦɟɬɪɚ/100 ɤɈɦ). Ɂɚɦɟɬɶɬɟ, ɱɬɨ ɡɧɚɱɟɧɢɟ 
ɬɨɤɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 1,5 ɦɤȺ.

[1] Ⱦɥя ɦɨɞɟɥи E3640A. Ⱦɥя ɞɪɭɝих ɦɨɞɟɥɟɣ ɫɦ. Ɍаɛɥиɰа 8-5.
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ɂаɪɣɬɷ ɭɠɬɭа ɰаɫаɥɭɠɫɣɬɭɣɥ

ɍаɜɦɣца 8-6 Ɂаɩиɫɶ ɬɟɫɬа хаɪаɤɬɟɪиɫɬиɤ в ɪɟɠиɦɟ ɉɇ

ɉɪɣɬаɨɣɠ ɭɠɬɭа ɇɩдɠɦɷ ɏаɥɭɣɲɠɬɥɣɠ 

ɫɠɢɮɦɷɭаɭɶ
Ɍɪɠцɣɯɣɥацɣɺ

Вɠɫɰɨɣɤ ɪɫɠдɠɦ Ɉɣɡɨɣɤ ɪɫɠдɠɦ

ɉɨɝɪɟɲɧɨɫɬɶ ɩɪɨɝɪаɦɦиɪɨва-
ɧия в ɪɟɠиɦɟ ɉɇ ɩɪи ɧаɩɪяɠɟ-
ɧии 0 В (ɩɨɤаɡаɧия ɰиɮɪɨвɨɝɨ 
вɨɥɶɬɦɟɬɪа)

Вɫɟ +0,01 В –0,01 В

ɉɨɝɪɟɲɧɨɫɬɶ ɫɱиɬɵваɧия в ɪɟ-
ɠиɦɟ ɉɇ ɩɪи ɧаɩɪяɠɟɧии 0 В

Вɫɟ ɉɨɤаɡаɧия ɰиɮɪɨ-
вɨɝɨ вɨɥɶɬɦɟɬɪа 

+0,005 В

ɉɨɤаɡаɧия ɰиɮɪɨ-
вɨɝɨ вɨɥɶɬɦɟɬɪа 

–0,005 В

ɉɨɝɪɟɲɧɨɫɬɶ ɩɪɨɝɪаɦɦиɪɨва-
ɧия в ɪɟɠиɦɟ ɉɇ ɩɪи ɡɧаɱɟɧии 
ɩɨɥɧɨɣ ɲɤаɥɵ (ɩɨɤаɡаɧия ɰиɮ-
ɪɨвɨɝɨ вɨɥɶɬɦɟɬɪа)

E3640A/E3642A/E3644A +20,02 В +19,98 В

E3641A/E3643A/E3645A +60,04 В +59,96 В

ɉɨɝɪɟɲɧɨɫɬɶ ɫɱиɬɵваɧия в ɪɟ-
ɠиɦɟ ɉɇ ɩɪи ɡɧаɱɟɧии ɩɨɥɧɨɣ 
ɲɤаɥɵ

E3640A/E3642A/E3644A ɉɨɤаɡаɧия ɰиɮɪɨ-
вɨɝɨ вɨɥɶɬɦɟɬɪа 

+0,015 В

ɉɨɤаɡаɧия ɰиɮɪɨ-
вɨɝɨ вɨɥɶɬɦɟɬɪа 

–0,015 В

E3641A/E3643A/E3645A ɉɨɤаɡаɧия ɰиɮɪɨ-
вɨɝɨ вɨɥɶɬɦɟɬɪа 

+0,035 В

ɉɨɤаɡаɧия ɰиɮɪɨ-
вɨɝɨ вɨɥɶɬɦɟɬɪа 

–0,035 В

Эɮɮɟɤɬ ɧаɝɪɭɡɤи в ɪɟɠиɦɟ ɉɇ 
(ɪɟɝɭɥиɪɨваɧиɟ ɩɨ ɧаɝɪɭɡɤɟ)

E3640A/E3642A/E3644A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 5 ɦВ

E3641A/E3643A/E3645A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 9 ɦВ

Эɮɮɟɤɬ иɫɬɨɱɧиɤа в ɪɟɠиɦɟ 
ɉɌ (ɪɟɝɭɥиɪɨваɧиɟ 
ɩɨ ɷɥɟɤɬɪɨɫɟɬи)

E3640A/E3642A/E3644A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 5 ɦВ

E3641A/E3643A/E3645A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 9 ɦВ

PARD в ɪɟɠиɦɟ ɉɇ (ɞиɮɮɟɪɟɧ-
ɰиаɥɶɧɵɣ ɲɭɦ) 

E3640A/E3642A/E3644A < 5 ɦВ (ɩиɤ.) / 0,5 ɦВ (ɫɪɟɞɧɟɤв.)

E3641A/E3643A/E3645A < 8 ɦВ (ɩиɤ.) / 1 ɦВ (ɫɪɟɞɧɟɤв.)

Вɪɟɦя ɫɬаɛиɥиɡаɰии ɩɪи ɩɟɪɟ-
ɤɥɸɱɟɧии ɧаɝɪɭɡɤи

Вɫɟ < 50 ɦɤɫ
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Ɂаɩиɫɶ ɬɟɫɬа хаɪаɤɬɟɪиɫɬиɤ
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ɍаɜɦɣца 8-7 Ɂаɩиɫɶ ɬɟɫɬа хаɪаɤɬɟɪиɫɬиɤ в ɪɟɠиɦɟ ɉɌ

ɉɪɣɬаɨɣɠ ɭɠɬɭа ɇɩдɠɦɷ ɏаɥɭɣɲɠɬɥɣɠ 

ɫɠɢɮɦɷɭаɭɶ
Ɍɪɠцɣɯɣɥацɣɺ

Вɠɫɰɨɣɤ ɪɫɠдɠɦ Ɉɣɡɨɣɤ ɪɫɠдɠɦ

ɉɨɝɪɟɲɧɨɫɬɶ ɩɪɨɝɪаɦɦиɪɨваɧия 
в ɪɟɠиɦɟ ɉɌ ɩɪи 0 Ⱥ (IO)

Вɫɟ +0,0100 A -0,0100 A

ɉɨɝɪɟɲɧɨɫɬɶ ɫɱиɬɵваɧия в ɪɟɠиɦɟ 
ɉɌ ɩɪи 0 Ⱥ

Вɫɟ IO +0,005 Ⱥ IO –0,005 Ⱥ

ɉɨɝɪɟɲɧɨɫɬɶ ɩɪɨɝɪаɦɦиɪɨваɧия 
в ɪɟɠиɦɟ ɉɌ ɩɪи ɡɧаɱɟɧии ɩɨɥɧɨɣ 
ɲɤаɥɵ (IO)

E3640A 3,01600 A 2,9840 A

E3641A 0,8116 A 0,7884 A

E3642A 5,02 A 4,98 A

E3643A 1,4128 A 1,3872 A

E3644A 8,026 A 7,974 A

E3645A 2,2144 A 2,1856 A

ɉɨɝɪɟɲɧɨɫɬɶ ɫɱиɬɵваɧия в ɪɟɠиɦɟ 
ɉɌ ɩɪи ɡɧаɱɟɧии ɩɨɥɧɨɣ ɲɤаɥɵ 

E3640A IO +0,0095 Ⱥ IO –0,0095 Ⱥ

E3641A IO +0,0062 Ⱥ IO –0,0062 Ⱥ

E3642A IO +0,0125 Ⱥ IO –0,0125 Ⱥ

E3643A IO +0,0071 Ⱥ IO –0,0071 Ⱥ

E3644A IO +0,0170 Ⱥ IO –0,0170 Ⱥ

E3645A IO +0,0083 Ⱥ IO –0,0083 Ⱥ

Эɮɮɟɤɬ ɧаɝɪɭɡɤи в ɪɟɠиɦɟ ɉɌ 
(ɪɟɝɭɥиɪɨваɧиɟ ɩɨ ɧаɝɪɭɡɤɟ)

E3640A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 0,55 ɦȺ

E3641A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 0,33 ɦȺ

E3642A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 0,75 ɦȺ

E3643A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 0,39 ɦȺ

E3644A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 1,05 ɦȺ

E3645A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 0,47 ɦȺ
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214 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Эɮɮɟɤɬ иɫɬɨɱɧиɤа в ɪɟɠиɦɟ ɉɌ 
(ɪɟɝɭɥиɪɨваɧиɟ ɩɨ ɷɥɟɤɬɪɨɫɟɬи)

E3640A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 0,55 ɦȺ

E3641A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 0,33 ɦȺ

E3642A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 0,75 ɦȺ

E3643A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 0,39 ɦȺ

E3644A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 1,05 ɦȺ

E3645A Ɇаɤɫиɦаɥɶɧɨɟ иɡɦɟɧɟɧиɟ: < 0,47 ɦȺ

PARD в ɪɟɠиɦɟ ɉɌ 
(ɞиɮɮɟɪɟɧɰиаɥɶɧɵɣ ɲɭɦ) 

Вɫɟ < 4 ɦȺ (ɫɪɟɞɧɟɤв.)

PARD в ɪɟɠиɦɟ ɉɌ 
(ɫиɧɮаɡɧɵɣ ɲɭɦ) 

Вɫɟ < 1,5 ɦɤȺ (ɫɪɟɞɧɟɤв.)

ɍаɜɦɣца 8-7 Ɂаɩиɫɶ ɬɟɫɬа хаɪаɤɬɟɪиɫɬиɤ в ɪɟɠиɦɟ ɉɌ (ɩɪɨɞɨɥɠɟɧиɟ)

ɉɪɣɬаɨɣɠ ɭɠɬɭа ɇɩдɠɦɷ ɏаɥɭɣɲɠɬɥɣɠ 

ɫɠɢɮɦɷɭаɭɶ
Ɍɪɠцɣɯɣɥацɣɺ

Вɠɫɰɨɣɤ ɪɫɠдɠɦ Ɉɣɡɨɣɤ ɪɫɠдɠɦ
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Свɟɞɟɧия ɨ ɤаɥиɛɪɨвɤɟ

Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 215

Ɍвɠдɠɨɣɺ ɩ ɥаɦɣɜɫɩвɥɠ
ɉɟɪɟɞ ɤɚɥɢɛɪɨɜɤɨɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫɥɟɞɭɟɬ ɫɧɹɬɶ ɡɚɳɢɬɭ, 
ɜɜɟɞɹ ɩɪɚɜɢɥɶɧɵɣ ɤɨɞ ɡɚɳɢɬɵ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ 
ɨ ɜɤɥɸɱɟɧɢɸ ɢ ɨɬɤɥɸɱɟɧɢɸ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ ɫɦ. ɜ ɪɚɡɞɟɥɟ «Ʉɚɥɢɛɪɨɜɤɚ» ɧɚ ɫɬɪɚɧɢɰɟ 64.

Keysight — ɮɬɦɮɞɣ ɪɩ ɥаɦɣɜɫɩвɥɠ
Ʉɨɝɞɚ ɧɚɫɬɭɩɢɬ ɫɪɨɤ ɤɚɥɢɛɪɨɜɤɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɨɛɪɚɬɢ-
ɬɟɫɶ ɜ ɦɟɫɬɧɵɣ ɫɟɪɜɢɫ-ɰɟɧɬɪ ɤɨɦɩɚɧɢɢ KОвЬТРСЭ, ɱɬɨɛɵ ɜɵ-
ɩɨɥɧɢɬɶ ɤɚɥɢɛɪɨɜɤɭ ɩɨ ɦɢɧɢɦɚɥɶɧɨɣ ɰɟɧɟ. ɉɪɨɰɟɞɭɪɚ ɤɚɥɢ-
ɛɪɨɜɤɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ ɦɨɞɟɥɟɣ 
KОвЬТРСЭ E3640A, E3641A, E3642A, E3643A, E3644A ɢ E3645A, 
ɢ ɷɬɚ ɩɪɨɰɟɞɭɪɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɜ ɮɢɥɢɚɥɚх ɤɨɦɩɚ-
ɧɢɢ KОвЬТРСЭ ɩɨ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɰɟɧɤɚɦ.

Ƀɨɭɠɫваɦ ɥаɦɣɜɫɩвɥɣ
Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɢɧɬɟɪɜɚɥ ɤɚɥɢɛɪɨɜɤɢ ɞɥɹ ɞɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1 ɝɨɞ. ɉɪɢ ɷɬɨɦ ɝɚɪɚɧɬɢɪɭɟɬɫɹ ɫɨɨɬɜɟɬɫɬ-
ɜɢɟ хɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫɩɟɰɢɮɢɤɚɰɢɢ ɜ ɬɟɱɟ-
ɧɢɟ ɫɥɟɞɭɸɳɟɝɨ ɢɧɬɟɪɜɚɥɚ ɤɚɥɢɛɪɨɜɤɢ. KОвЬТРСЭ ɧɟ ɪɟɤɨɦɟɧ-
ɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɤɚɥɢɛɪɨɜɤɭ ɪɟɠɟ, ɱɟɦ ɪɚɡ ɜ 1 ɝɨɞ ɩɪɢ ɥɸɛɵх 
ɩɪɢɦɟɧɟɧɢɹх ɭɫɬɪɨɣɫɬɜɚ. ɉɪɢ ɫɨɛɥɸɞɟɧɢɢ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ 
ɩɟɪɟɧɚɫɬɪɨɣɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɥɭɱɲɭɸ ɞɨɥɝɨɜɪɟɦɟɧɧɭɸ 
ɫɬɚɛɢɥɶɧɨɫɬɶ.
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216 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

ɉɭɥɦɹɲɠɨɣɠ ɢаɴɣɭɶ ɣɬɭɩɲɨɣɥа ɜɠɢ ɥɩда ɢаɴɣɭɶ
Ɉɬɤɥɸɱɟɧɢɟ ɡɚɳɢɬɵ ɢɫɬɨɱɧɢɤɚ ɛɟɡ ɩɪɚɜɢɥɶɧɨɝɨ ɤɨɞɚ ɡɚɳɢɬɵ 
(ɟɫɥɢ ɨɧ ɛɵɥ ɡɚɛɵɬ) ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ. Ⱦɨ ɧɚ-
ɱɚɥɚ ɷɬɨɣ ɩɪɨɰɟɞɭɪɵ ɨɡɧɚɤɨɦɶɬɟɫɶ ɫ ɪɚɡɞɟɥɨɦ «ɉɪɟɞɨɫɬɟɪɟ-
ɠɟɧɢɹ ɨɛ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɦ ɪɚɡɪɹɞɟ» ɧɚ ɫɬɪɚɧɢɰɟ 182.
1 Ɉɬɫɨɟɞɢɧɢɬɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɲɧɭɪ ɩɢɬɚɧɢɹ ɢ ɜɫɟ 

ɩɪɨɜɨɞɚ ɧɚɝɪɭɡɤɢ.
2 ɋɧɢɦɢɬɟ ɤɪɵɲɤɭ ɭɫɬɪɨɣɫɬɜɚ. ɉɨɪɹɞɨɤ ɪɚɡɛɨɪɤɢ ɫɦ. ɜ ɪɚɡ-

ɞɟɥɟ «Ɉɛɳɚɹ ɪɚɡɛɨɪɤɚ» ɧɚ ɫɬɪɚɧɢɰɟ 188.
3 ɉɨɞɫɨɟɞɢɧɢɬɟ ɲɧɭɪ ɩɢɬɚɧɢɹ ɢ ɜɤɥɸɱɢɬɟ ɪɟɠɢɦ ɤɚɥɢɛɪɨɜ-

ɤɢ, ɭɞɟɪɠɢɜɚɹ ɤɥɚɜɢɲɭ Calibrate, ɩɨɤɚ ɧɟ ɩɪɨɡɜɭɱɢɬ ɞɥɢɧ-
ɧɵɣ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ. Ȼɭɞɶɬɟ ɨɫɬɨɪɨɠɧɵ, ɧɟ ɩɪɢɤɚɫɚɣɬɟɫɶ 
ɤ ɫɨɟɞɢɧɟɧɢɹɦ ɫɟɬɢ ɩɢɬɚɧɢɹ.

4 Ɂɚɤɨɪɨɬɢɬɟ ɩɟɪɟɦɵɱɤɨɣ ɞɜɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɥɨɳɚɞɤɢ 
JP107Д1Ж (ɨɤɨɥɨ U121). ɋɦ. «ɋхɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɦɩɨ-
ɧɟɧɬɨɜ ɧɚ ɨɫɧɨɜɧɨɣ ɩɥɚɬɟ — ɜɢɞ ɫɜɟɪхɭ» ɧɚ ɫɬɪɚɧɢɰɟ 225 
ɢ «ɋхɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɧɚ ɨɫɧɨɜɧɨɣ ɩɥɚɬɟ — 
ɜɢɞ ɫɧɢɡɭ» ɧɚ ɫɬɪɚɧɢɰɟ 226.

5 ɍɞɟɪɠɢɜɚɹ ɩɟɪɟɦɵɱɤɭ, ɩɟɪɟɣɞɢɬɟ ɜ ɩɨɥɟ ɡɚɳɢɬɧɨɝɨ ɤɨɞɚ 
ɢ ɜɜɟɞɢɬɟ ɥɸɛɨɣ ɤɨɞ ɫɧɹɬɢɹ ɡɚɳɢɬɵ ɪɟɠɢɦɚ ɤɚɥɢɛɪɨɜɤɢ. 
Ɍɟɩɟɪɶ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɧɟ ɡɚɳɢɳɟɧ.

6 ɍɛɟɪɢɬɟ ɩɟɪɟɦɵɱɤɭ ɫ ɩɥɨɳɚɞɨɤ JP107Д1Ж. 
(ȿɫɥɢ ɟɟ ɧɟ ɭɛɪɚɬɶ, ɜɨɡɧɢɤɧɟɬ ɨɲɢɛɤɚ.)

7 Вɵɤɥɸɱɢɬɟ ɢ ɫɨɛɟɪɢɬɟ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ.

[1] Ⱦɥя ɦɨɞɟɥɟɣ ɫ ɫɟɪиɣɧɵɦи ɧɨɦɟɪаɦи MY53xx6xxx иɫɩɨɥɶɡɭɣɬɟ ɩɟɪɟɦɵɱɤɭ JP12 
(ɨɤɨɥɨ U10). Сɦ. «Схɟɦа ɪаɫɩɨɥɨɠɟɧия ɤɨɦɩɨɧɟɧɬɨв ɧа ɨɫɧɨвɧɨɣ ɩɥаɬɟ — виɞ 
ɫвɟɪхɭ (ɞɥя ɦɨɞɟɥɟɣ ɫ ɫɟɪиɣɧɵɦи ɧɨɦɟɪаɦи MY53xx6xxx)» ɧа ɫɬɪаɧиɰɟ 228 
и «Схɟɦа ɪаɫɩɨɥɨɠɟɧия ɤɨɦɩɨɧɟɧɬɨв ɧа ɨɫɧɨвɧɨɣ ɩɥаɬɟ — виɞ ɫɧиɡɭ (ɞɥя ɦɨ-
ɞɟɥɟɣ ɫ ɫɟɪиɣɧɵɦи ɧɨɦɟɪаɦи MY53xx6xxx)» ɧа ɫɬɪаɧиɰɟ 229.

ɊРɃɇЕɒАɈɃЕ Ɍɟɩɟɪɶ ɦɨɠɧɨ ввɟɫɬи ɧɨвɵɣ ɤɨɞ ɡаɳиɬɵ. ɍɛɟɞиɬɟɫɶ, ɱɬɨ вɵ ɡаɩиɫаɥи 
ɧɨвɵɣ ɤɨɞ ɡаɳиɬɵ.
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Ɉɛɳая ɩɪɨɰɟɞɭɪа ɤаɥиɛɪɨвɤɟ иɥи ɪɟɝɭɥиɪɨвɤи
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ɉɜɴаɺ ɪɫɩцɠдɮɫа ɥаɦɣɜɫɩвɥɠ ɣɦɣ ɫɠɞɮɦɣɫɩвɥɣ

В ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɚɧɵ ɩɪɨɰɟɞɭɪɵ ɤɚɥɢɛɪɨɜɤɢ ɫ ɩɟɪɟɞ-
ɧɟɣ ɩɚɧɟɥɢ.
• Ⱦɥɹ ɤɚɥɢɛɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ ɨɬɤɥɸɱɢɬɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-

ɧɢɹ ɜɫɟ ɧɚɝɪɭɡɤɢ ɢ ɩɨɞɤɥɸɱɢɬɟ ɤ ɜɵхɨɞɧɵɦ ɤɥɟɦɦɚɦ ɰɢɮ-
ɪɨɜɨɣ ɜɨɥɶɬɦɟɬɪ. 

• Ⱦɥɹ ɤɚɥɢɛɪɨɜɤɢ ɬɨɤɚ ɬɚɤɠɟ ɨɬɤɥɸɱɢɬɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ ɜɫɟ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɢɬɟ ɤ ɟɝɨ ɜɵхɨɞɧɵɦ ɤɥɟɦɦɚɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɨɤɨɢɡɦɟɪɢɬɟɥɶɧɵɣ ɪɟɡɢɫɬɨɪ 0,01 Ɉɦ, 
ɚ ɩɚɪɚɥɥɟɥɶɧɨ ɟɦɭ — ɰɢɮɪɨɜɨɣ ɜɨɥɶɬɦɟɬɪ.

• ɉɪɨɰɟɞɭɪɭ ɤɚɥɢɛɪɨɜɤɢ ɦɨɠɧɨ ɩɪɟɪɜɚɬɶ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ, 
ɜɵɤɥɸɱɢɜ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɫ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ, ɨɬɩɪɚɜɢɜ 
ɤɨɦɚɧɞɭ ɫɛɪɨɫɚ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɢɥɢ ɧɚɠɚɜ 
ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɤɥɚɜɢɲɭ Local.

Ɍɚɛɥɢɰɚ 8-8 ɫɨɞɟɪɠɢɬ ɩɚɪɚɦɟɬɪɵ ɢ ɬɨɱɤɢ ɤɚɥɢɛɪɨɜɤɢ, ɧɟɨɛ-
хɨɞɢɦɵɟ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɤɚɥɢɛɪɨɜɤɟ ɜɵхɨɞɧɨɝɨ ɧɚ-
ɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ.

ɊРɃɇЕɒАɈɃЕ Каɥиɛɪɨвɤа иɫɬɨɱɧиɤа ɩиɬаɧия ɞɨɥɠɧа ɩɪɨиɡвɨɞиɬɶɫя ɩɨɫɥɟ ɟɝɨ ɩɪɨɝɪɟва 
ɛɟɡ ɩɨɞɤɥɸɱɟɧɧɨɣ ɧаɝɪɭɡɤи в ɬɟɱɟɧиɟ 1 ɱаɫа. ɉɟɪɟɞ ɤаɥиɛɪɨвɤɨɣ Ɂɉɇ ɫɥɟ-
ɞɭɟɬ вɵɩɨɥɧиɬɶ ɤаɥиɛɪɨвɤɭ ɧаɩɪяɠɟɧия.

ɍаɜɦɣца 8-8 ɉаɪаɦɟɬɪɵ ɞɥя ɤаɥиɛɪɨвɤи

Ɋаɫаɧɠɭɫ ɥаɦɣɜɫɩвɥɣ Ɉаɪɫɺɡɠɨɣɠ/ɭɩɥ Ɍɣɧвɩɦ ɭɩɲɥɣ ɥаɦɣɜɫɩвɥɣ

VOLT CAL ɇаɩɪяɠɟɧиɟ V LO

V MI

V HI

OVP CAL (КȺɅ. Ɂɉɇ) Ɂɉɇ —

CURR CAL Ɍɨɤ I LO

I MI

I HI
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Ʌаɦɣɜɫɩвɥа ɨаɪɫɺɡɠɨɣɺ ɣ ɭɩɥа ɬ ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ

В ɨɩɢɫɚɧɧɨɣ ɧɢɠɟ ɩɪɨɰɟɞɭɪɟ ɤɚɥɢɛɪɨɜɤɢ ɞɥɹ ɩɪɢɦɟɪɚ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɩɪɢɛɨɪ E3640A. Ⱦɥɹ ɤɚɥɢɛɪɨɜɤɢ ɞɪɭɝɢх ɩɪɢɛɨɪɨɜ 
ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɪɭɝɢɟ ɬɨɱɤɢ ɤɚɥɢɛɪɨɜɤɢ.
1 Вɤɥɸɱɟɧɢɟ ɪɟɠɢɦɚ ɤɚɥɢɛɪɨɜɤɢ.

CAL MODE (РЕɁ. ɅАɆɃȼРɉВɅɃ)

Ɂɚɩɭɫɬɢɬɟ ɪɟɠɢɦ ɤɚɥɢɛɪɨɜɤɢ, ɧɚɠɚɜ ɤɥɚɜɢɲɭ  
(Calibrate) ɢ ɭɞɟɪɠɢɜɚɹ ɟɟ ɞɨ ɞɥɢɧɧɨɝɨ ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ. 
ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚхɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ CV. 
ȿɫɥɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚхɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ, ɨɬɥɢɱɧɨɦ 
ɨɬ CV, ɛɭɞɟɬ ɜɵɞɚɧɚ ɨɲɢɛɤɚ.

Ʌаɦɣɜɫɩвɥа ɨаɪɫɺɡɠɨɣɺ ɣ ɂɊɈ
2 Ɉɩɭɫɬɢɬɟ ɭɪɨɜɟɧɶ ɞɨ ɡɧɚɱɟɧɢɹ ɪɟɠɢɦɚ ɤɚɥɢɛɪɨɜɤɢ 

ɧɚɩɪɹɠɟɧɢɹ.
VOLTAGE CAL (ɅАɆ. ɈАɊРɚɁЕɈɃɚ)

3 Вɵɛɟɪɢɬɟ ɧɢɠɧɸɸ ɬɨɱɤɭ ɤɚɥɢɛɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ.
V LO 0.5000

4 Вɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ, ɫɱɢɬɚɧɧɨɟ ɫ ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬɦɟɬɪɚ, 
ɢɫɩɨɥɶɡɭɹ ɪɟɝɭɥɹɬɨɪ ɢ ɤɥɚɜɢɲɢ ɜɵɛɨɪɚ ɪɚɡɪɟɲɟɧɢɹ.
V LO 0.4500

5 ɋɨхɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɹ ɢ ɜɵɛɟɪɢɬɟ ɫɪɟɞɧɸɸ ɬɨɱɤɭ ɤɚɥɢ-
ɛɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ.
V MI 10.000

ȿɫɥɢ ɜɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚхɨɞɢɬɫɹ ɜ ɞɨɩɭɫɬɢɦɨɦ ɞɢɚɩɚ-
ɡɨɧɟ, ɧɚ ɫɟɤɭɧɞɭ ɨɬɨɛɪɚɡɢɬɫɹ ɫɨɨɛɳɟɧɢɟ ENTERED. ȿɫɥɢ 
ɜɜɟɞɟɧɧɨɟ ɱɢɫɥɨ ɧɟɞɨɩɭɫɬɢɦɨ, ɧɚ ɫɟɤɭɧɞɭ ɨɬɨɛɪɚɡɢɬɫɹ ɫɨ-
ɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ ɢ ɩɪɨɡɜɭɱɢɬ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ, ɚ ɡɚɬɟɦ 
ɩɪɨɢɡɨɣɞɟɬ ɜɨɡɜɪɚɬ ɤ ɬɨɱɤɟ ɤɚɥɢɛɪɨɜɤɢ ɧɢɡɤɨɝɨ, ɫɪɟɞɧɟɝɨ 
ɢɥɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ.

ɊРɃɇЕɒАɈɃЕ ɉɟɪɟɞ ɧаɱаɥɨɦ ɤаɥиɛɪɨвɤи иɫɬɨɱɧиɤа ɩиɬаɧия ɫɥɟɞɭɟɬ ɨɬɤɥɸɱиɬɶ ɡаɳиɬɭ, 
ɨɬɫɨɟɞиɧиɬɶ вɫɟ ɧаɝɪɭɡɤи и ɩɨɞɤɥɸɱиɬɶ ɰиɮɪɨвɨɣ вɨɥɶɬɦɟɬɪ ɤ вɵхɨɞɧɵɦ 
ɤɥɟɦɦаɦ. ɉɨɪяɞɨɤ ɨɬɤɥɸɱɟɧия ɡаɳиɬɵ ɫɦ. в ɪаɡɞɟɥɟ «Каɥиɛɪɨвɤа» 
ɧа ɫɬɪаɧиɰɟ 64.

Calibrate
VieаPoаer

Calibrate
Vieа

Calibrate
Vieа

Calibrate
Vieа

Calibrate
Vieа
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6 Вɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ, ɫɱɢɬɚɧɧɨɟ ɫ ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬɦɟɬɪɚ, 
ɢɫɩɨɥɶɡɭɹ ɪɟɝɭɥɹɬɨɪ ɢ ɤɥɚɜɢɲɢ ɜɵɛɨɪɚ ɪɚɡɪɟɲɟɧɢɹ.
V MI 11.058

7 ɋɨхɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɹ ɢ ɜɵɛɟɪɢɬɟ ɜɟɪхɧɸɸ ɬɨɱɤɭ ɤɚɥɢ-
ɛɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ.
V HI 19.500

8 Вɜɟɞɢɬɟ ɡɧɚɱɟɧɢɟ, ɫɱɢɬɚɧɧɨɟ ɫ ɰɢɮɪɨɜɨɝɨ ɜɨɥɶɬɦɟɬɪɚ, 
ɢɫɩɨɥɶɡɭɹ ɪɟɝɭɥɹɬɨɪ ɢ ɤɥɚɜɢɲɢ ɜɵɛɨɪɚ ɪɚɡɪɟɲɟɧɢɹ.
V HI 19.495

9 ɋɨхɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɟɪɟɣɞɢɬɟ ɜ ɪɟɠɢɦ ɤɚɥɢɛɪɨɜɤɢ Ɂɉɇ.
OVP CAL

ɉɪɢ ɫɛɨɟ ɤɚɥɢɛɪɨɜɤɢ ɧɚ ɫɟɤɭɧɞɭ ɨɬɨɛɪɚɡɢɬɫɹ ɫɨɨɛɳɟɧɢɟ 
ɨɛ ɨɲɢɛɤɟ, ɚ ɡɚɬɟɦ ɩɪɨɢɡɨɣɞɟɬ ɜɨɡɜɪɚɬ ɜ ɪɟɠɢɦ ɤɚɥɢɛɪɨɜ-
ɤɢ ɧɚɩɪɹɠɟɧɢɹ. Ɉɬɨɛɪɚɡɢɬɫɹ ɫɨɨɛɳɟɧɢɟ VOLTAGE CAL. 
ɗɬɨ ɫɨɨɛɳɟɧɢɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɤɚɡɚɬɶ, 
ɱɬɨ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɝɨɬɨɜ ɤ ɤɚɥɢɛɪɨɜɤɟ Ɂɉɇ.

10 Ɂɚɩɭɫɬɢɬɟ ɤɚɥɢɛɪɨɜɤɭ Ɂɉɇ.
CALibrating

ɗɬɨ ɫɨɨɛɳɟɧɢɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛ ɩɨɤɚɡɚɬɶ, 
ɱɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɤɚɥɢɛɪɨɜɤɚ. ɉɪɨɰɟɫɫ ɤɚɥɢɛɪɨɜɤɢ ɡɚɧɢɦɚ-
ɟɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 10 ɫɟɤɭɧɞ. ɉɪɢ ɫɛɨɟ ɤɚɥɢɛɪɨɜɤɢ ɧɚ ɫɟ-
ɤɭɧɞɭ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ ɢ ɜɵɞɚɟɬɫɹ 
ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ, ɚ ɡɚɬɟɦ ɜɵɩɨɥɧɹɟɬɫɹ ɜɨɡɜɪɚɬ ɜ ɪɟɠɢɦ 
ɤɚɥɢɛɪɨɜɤɢ Ɂɉɇ.

Ʌаɦɣɜɫɩвɥа ɭɩɥа

11 Вɵɛɟɪɢɬɟ ɧɢɠɧɸɸ ɬɨɱɤɭ ɤɚɥɢɛɪɨɜɤɢ ɧɚɩɪɹɠɟɧɢɹ.
CURRENT CAL

I LO 0.2000

Calibrate
Vieа

Calibrate
Vieа

Calibrate
Vieа

ɊРɃɇЕɒАɈɃЕ Ⱦɥя ɤаɥиɛɪɨвɤи ɬɨɤа ɩɨɞɤɥɸɱиɬɟ ɤ вɵхɨɞɧɵɦ ɤɥɟɦɦаɦ ɩɨɞхɨɞяɳиɣ ɲɭɧɬ 
ɫ ɫɨɩɪɨɬивɥɟɧиɟɦ 0,01 Ɉɦ и ɰиɮɪɨвɨɣ вɨɥɶɬɦɟɬɪ.

Calibrate
Vieа
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12 Вɜɟɞɢɬɟ ɪɚɫɫɱɢɬɚɧɧɨɟ ɡɧɚɱɟɧɢɟ (ɩɨɤɚɡɚɧɢɟ ɰɢɮɪɨɜɨɝɨ 
ɜɨɥɶɬɦɟɬɪɚ, ɩɨɞɟɥɟɧɧɨɟ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɲɭɧɬɚ) ɫ ɩɨɦɨ-
ɳɶɸ ɪɟɝɭɥɹɬɨɪɚ ɢ ɤɥɚɜɢɲ ɧɚɫɬɪɨɣɤɢ ɪɚɡɪɟɲɟɧɢɹ. Уɱɬɢ-

ɬɟ, ɱɬɨ ɞɥɹ ɬɨɱɧɨɣ ɤɚɥɢɛɪɨɜɤɢ ɬɨɤɚ ɫɥɟɞɭɟɬ ɞɨɠɞɚɬɶɫɹ 

ɫɬɚɛɢɥɢɡɚɰɢɢ ɡɧɚɱɟɧɢɣ, ɨɬɨɛɪɚɠɚɟɦɵх ɰɢɮɪɨɜɵɦ 

ɜɨɥɶɬɦɟɬɪɨɦ.

I LO 0.1900

13 ɋɨхɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɹ ɢ ɜɵɛɟɪɢɬɟ ɫɪɟɞɧɸɸ ɬɨɱɤɭ ɤɚɥɢ-
ɛɪɨɜɤɢ ɬɨɤɚ.
I MI 1.5000

ȿɫɥɢ ɜɜɟɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚхɨɞɢɬɫɹ ɜ ɞɨɩɭɫɬɢɦɨɦ ɞɢɚɩɚ-
ɡɨɧɟ, ɧɚ ɫɟɤɭɧɞɭ ɨɬɨɛɪɚɡɢɬɫɹ ɫɨɨɛɳɟɧɢɟ ENTERED. ȿɫɥɢ 
ɜɜɟɞɟɧɧɨɟ ɱɢɫɥɨ ɧɟɞɨɩɭɫɬɢɦɨ, ɧɚ ɫɟɤɭɧɞɭ ɨɬɨɛɪɚɡɢɬɫɹ ɫɨ-
ɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ ɢ ɩɪɨɡɜɭɱɢɬ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ, ɚ ɡɚɬɟɦ 
ɩɪɨɢɡɨɣɞɟɬ ɜɨɡɜɪɚɬ ɤ ɬɨɱɤɟ ɤɚɥɢɛɪɨɜɤɢ ɧɢɡɤɨɝɨ, ɫɪɟɞɧɟɝɨ 
ɢɥɢ ɜɵɫɨɤɨɝɨ ɬɨɤɚ.

14 Вɜɟɞɢɬɟ ɪɚɫɫɱɢɬɚɧɧɨɟ ɡɧɚɱɟɧɢɟ (ɩɨɤɚɡɚɧɢɟ ɰɢɮɪɨɜɨɝɨ 
ɜɨɥɶɬɦɟɬɪɚ, ɩɨɞɟɥɟɧɧɨɟ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɲɭɧɬɚ) ɫ ɩɨɦɨ-
ɳɶɸ ɪɟɝɭɥɹɬɨɪɚ ɢ ɤɥɚɜɢɲ ɧɚɫɬɪɨɣɤɢ ɪɚɡɪɟɲɟɧɢɹ.
I MI 1.5400

15 ɋɨхɪɚɧɢɬɟ ɢɡɦɟɧɟɧɢɟ ɢ ɜɵɛɟɪɢɬɟ ɜɟɪхɧɸɸ ɬɨɱɤɭ ɤɚɥɢ-
ɛɪɨɜɤɢ ɬɨɤɚ.
I HI 2.8000

16 Вɜɟɞɢɬɟ ɪɚɫɫɱɢɬɚɧɧɨɟ ɡɧɚɱɟɧɢɟ (ɩɨɤɚɡɚɧɢɟ ɰɢɮɪɨɜɨɝɨ 
ɜɨɥɶɬɦɟɬɪɚ, ɩɨɞɟɥɟɧɧɨɟ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɲɭɧɬɚ) ɫ ɩɨɦɨ-
ɳɶɸ ɪɟɝɭɥɹɬɨɪɚ ɢ ɤɥɚɜɢɲ ɧɚɫɬɪɨɣɤɢ ɪɚɡɪɟɲɟɧɢɹ.
I HI 2.7890 A

17 ɋɨхɪɚɧɢɬɟ ɧɨɜɵɟ ɤɨɧɫɬɚɧɬɵ ɤɚɥɢɛɪɨɜɤɢ ɬɨɤɚ ɢ ɜɵɣɞɢɬɟ 
ɢɡ ɪɟɠɢɦɚ ɤɚɥɢɛɪɨɜɤɢ.
CAL MODE (РЕɁ. ɅАɆɃȼРɉВɅɃ)

ɉɪɢ ɫɛɨɟ ɤɚɥɢɛɪɨɜɤɢ ɧɚ ɫɟɤɭɧɞɭ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟ 
ɨɛ ɨɲɢɛɤɟ ɢ ɜɵɞɚɟɬɫɹ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ, ɚ ɡɚɬɟɦ ɜɵɩɨɥɧɹ-
ɟɬɫɹ ɜɨɡɜɪɚɬ ɜ ɪɟɠɢɦ ɤɚɥɢɛɪɨɜɤɢ ɬɨɤɚ. Ɉɬɨɛɪɚɠɚɟɬɫɹ 
ɫɨɨɛɳɟɧɢɟ CURRENT CAL.

Calibrate
Vieа

Calibrate
Vieа

Calibrate
Vieа Poаer
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Ɂаɩиɫɶ ɤаɥиɛɪɨвɨɤ
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ɂаɪɣɬɷ ɥаɦɣɜɫɩвɩɥ

ɍаɜɦɣца 8-9 Ɂаɩиɫɶ ɤаɥиɛɪɨвɨɤ

ɓаɞ ɉɪɣɬаɨɣɠ ɥаɦɣɜɫɩвɥɣ Рɠɡɣɧ 

ɣɢɧɠɫɠɨɣɺ 

(цɣɯɫɩвɩɤ 

вɩɦɷɭɧɠɭɫ)

Ɋɩдɬɭɫаɣваɠɧɶɤ 

ɪаɫаɧɠɭɫ

1 Ɂаɩɭɫɬиɬɟ ɪɟɠиɦ ɤаɥиɛɪɨвɤи, ɭɞɟɪɠивая ɤɥавиɲɭ Calibrate ɞɨ ɞɥиɧɧɨɝɨ 
ɡвɭɤɨвɨɝɨ ɫиɝɧаɥа.

2 ȿɫɥи ɡаɳиɬа иɫɬɨɱɧиɤа ɩиɬаɧия вɤɥɸɱɟɧа, ɨɬɤɥɸɱиɬɟ ɟɟ. (Сɦ. ɪаɡɞɟɥ «Ɂа-
ɳиɬа ɤаɥиɛɪɨвɤи» ɧа ɫɬɪаɧиɰɟ 64.)

3 ɇаɠɦиɬɟ ɤɥавиɲɭ Calibrate, ɱɬɨɛɵ ɩɟɪɟɦɟɫɬиɬɶɫя в ɦɟɧɸ ɤ ɩɭɧɤɬɭ ɤаɥи-
ɛɪɨвɤи ɧаɩɪяɠɟɧия. Ɉɬɨɛɪаɡиɬɫя ɫɨɨɛɳɟɧиɟ VOLTAGE CAL. ɇаɠɦиɬɟ 
ɤɥавиɲɭ Calibrate, ɱɬɨɛɵ вɵɛɪаɬɶ ɧиɠɧɸɸ ɬɨɱɤɭ ɤаɥиɛɪɨвɤи ɧаɩɪяɠɟɧия.

Каɥиɛɪɨвɤа 
ɧаɩɪяɠɟɧия

4 Ɉɬɨɛɪаɡиɬɫя ɧиɠɧяя ɬɨɱɤа ɤаɥиɛɪɨвɤи ɧаɩɪяɠɟɧия. Ввɟɞиɬɟ ɡɧаɱɟɧиɟ, ɫɱи-
ɬаɧɧɨɟ ɫ ɰиɮɪɨвɨɝɨ вɨɥɶɬɦɟɬɪа, ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥяɬɨɪа и ɤɥавиɲ ɧаɫɬɪɨɣ-
ɤи ɪаɡɪɟɲɟɧия. ɇаɠɦиɬɟ ɤɥавиɲɭ Calibrate, ɱɬɨɛɵ ɫɨхɪаɧиɬɶ иɡɦɟɧɟɧия 
и вɵɛɪаɬɶ ɫɪɟɞɧɸɸ ɬɨɱɤɭ ɤаɥиɛɪɨвɤи.

V Каɥиɛɪɨвɤа ɧиɡɤɨɝɨ 
ɧаɩɪяɠɟɧия

5 Ɉɬɨɛɪаɠаɟɬɫя ɫɪɟɞɧяя ɬɨɱɤа ɤаɥиɛɪɨвɤи ɧаɩɪяɠɟɧия. Ввɟɞиɬɟ ɡɧаɱɟɧиɟ, 
ɫɱиɬаɧɧɨɟ ɫ ɰиɮɪɨвɨɝɨ вɨɥɶɬɦɟɬɪа, ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥяɬɨɪа и ɤɥавиɲ вɵɛɨ-
ɪа ɪаɡɪɟɲɟɧия. ɇаɠɦиɬɟ ɤɥавиɲɭ Calibrate, ɱɬɨɛɵ ɫɨхɪаɧиɬɶ иɡɦɟɧɟɧия 
и вɵɛɪаɬɶ вɟɪхɧɸɸ ɬɨɱɤɭ ɤаɥиɛɪɨвɤи.

V Каɥиɛɪɨвɤа ɫɪɟɞ-
ɧɟɝɨ ɧаɩɪяɠɟɧия

6 Ɉɬɨɛɪаɡиɬɫя вɟɪхɧяя ɬɨɱɤа ɤаɥиɛɪɨвɤи ɧаɩɪяɠɟɧия. Ввɟɞиɬɟ ɡɧаɱɟɧиɟ, 
ɫɱиɬаɧɧɨɟ ɫ ɰиɮɪɨвɨɝɨ вɨɥɶɬɦɟɬɪа, ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥяɬɨɪа и ɤɥавиɲ вɵɛɨ-
ɪа ɪаɡɪɟɲɟɧия. ɇаɠɦиɬɟ ɤɥавиɲɭ Calibrate, ɱɬɨɛɵ ɫɨхɪаɧиɬɶ иɡɦɟɧɟɧия 
и вɵɛɪаɬɶ ɤаɥиɛɪɨвɤɭ Ɂɉɇ.

V Каɥиɛɪɨвɤа вɵɫɨ-
ɤɨɝɨ ɧаɩɪяɠɟɧия

7 Ɉɬɨɛɪаɡиɬɫя ɫɨɨɛɳɟɧиɟ OVP CAL. ɇаɠɦиɬɟ ɤɥавиɲɭ Calibrate, ɱɬɨɛɵ ɡаɩɭ-
ɫɬиɬɶ ɤаɥиɛɪɨвɤɭ ɩɟɪɟɧаɩɪяɠɟɧия. Сɨɨɛɳɟɧиɟ CALIBRATING ɨɬɨɛɪаɠаɟɬ-
ɫя, ɱɬɨɛɵ ɩɨɤаɡаɬɶ, ɱɬɨ вɵɩɨɥɧяɟɬɫя ɤаɥиɛɪɨвɤа.

Каɥиɛɪɨвɤа Ɂɉɇ

8 ɉɨɞɤɥɸɱиɬɟ ɲɭɧɬиɪɭɸɳиɣ ɪɟɡиɫɬɨɪ (0,01 Ɉɦ) ɤ вɵхɨɞɧɵɦ ɤɥɟɦɦаɦ и ɧа-
ɠɦиɬɟ ɤɥавиɲɭ Calibrate, ɱɬɨɛɵ вɵɛɪаɬɶ ɪɟɠиɦ ɤаɥиɛɪɨвɤи ɬɨɤа.

Каɥиɛɪɨвɤа ɬɨɤа

9 Ɉɬɨɛɪаɡиɬɫя ɧиɠɧяя ɬɨɱɤа ɤаɥиɛɪɨвɤи ɬɨɤа. Ввɟɞиɬɟ ɪаɫɫɱиɬаɧɧɨɟ ɡɧаɱɟ-
ɧиɟ (ɩɨɤаɡаɧиɟ ɰиɮɪɨвɨɝɨ вɨɥɶɬɦɟɬɪа, ɞɟɥɟɧɧɨɟ ɧа ɫɨɩɪɨɬивɥɟɧиɟ ɲɭɧɬа) 
ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥяɬɨɪа и ɤɥавиɲ ɪаɡɪɟɲɟɧия. ɇаɠɦиɬɟ ɤɥавиɲɭ Calibrate, 
ɱɬɨɛɵ ɫɨхɪаɧиɬɶ иɡɦɟɧɟɧия и вɵɛɪаɬɶ ɫɪɟɞɧɸɸ ɬɨɱɤɭ ɤаɥиɛɪɨвɤи.

A Каɥиɛɪɨвɤа ɧиɠɧɟ-
ɝɨ ɡɧаɱɟɧия ɬɨɤа
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222 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɍɩɩɜɴɠɨɣɺ ɩɜ ɩɳɣɜɥаɰ ɥаɦɣɜɫɩвɥɣ
Ɍɚɛɥɢɰɚ 8-10 ɫɨɞɟɪɠɢɬ ɤɪɚɬɤɢɣ ɨɛɡɨɪ ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚх 
ɞɥɹ ɦɨɞɟɥɢ E364бA. ɗɬɢ ɨɲɢɛɤɢ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɨɡɧɢɤɚɸɬ 
ɜɨ ɜɪɟɦɹ ɤɚɥɢɛɪɨɜɤɢ ɢ ɧɚɫɬɪɨɣɤɢ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫɦ. «ɋɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɚх ɤɚɥɢɛɪɨɜ-
ɤɢ» ɧɚ ɫɬɪɚɧɢɰɟ 140. 

10 Ɉɬɨɛɪаɡиɬɫя ɫɪɟɞɧяя ɬɨɱɤа ɤаɥиɛɪɨвɤи ɬɨɤа. Ввɟɞиɬɟ ɪаɫɫɱиɬаɧɧɨɟ ɡɧаɱɟ-
ɧиɟ (ɩɨɤаɡаɧиɟ ɰиɮɪɨвɨɝɨ вɨɥɶɬɦɟɬɪа, ɞɟɥɟɧɧɨɟ ɧа ɫɨɩɪɨɬивɥɟɧиɟ ɲɭɧɬа) 
ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥяɬɨɪа и ɤɥавиɲ ɪаɡɪɟɲɟɧия. ɇаɠɦиɬɟ ɤɥавиɲɭ Calibrate, 
ɱɬɨɛɵ ɫɨхɪаɧиɬɶ иɡɦɟɧɟɧия и вɵɛɪаɬɶ вɟɪхɧɸɸ ɬɨɱɤɭ ɤаɥиɛɪɨвɤи.

A Каɥиɛɪɨвɤа ɫɪɟɞ-
ɧɟɝɨ ɡɧаɱɟɧия ɬɨɤа

11 Ɉɬɨɛɪаɡиɬɫя вɟɪхɧяя ɬɨɱɤа ɤаɥиɛɪɨвɤи ɬɨɤа. Ввɟɞиɬɟ ɪаɫɫɱиɬаɧɧɨɟ ɡɧаɱɟ-
ɧиɟ (ɩɨɤаɡаɧиɟ ɰиɮɪɨвɨɝɨ вɨɥɶɬɦɟɬɪа, ɞɟɥɟɧɧɨɟ ɧа ɫɨɩɪɨɬивɥɟɧиɟ ɲɭɧɬа) 
ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥяɬɨɪа и ɤɥавиɲ ɪаɡɪɟɲɟɧия. ɇаɠɦиɬɟ ɤɥавиɲɭ Calibrate, 
ɱɬɨɛɵ ɫɨхɪаɧиɬɶ иɡɦɟɧɟɧия.

A Каɥиɛɪɨвɤа вɟɪх-
ɧɟɝɨ ɡɧаɱɟɧия ɬɨɤа

12 Вɵɤɥɸɱиɬɟ ɩɟɪɟɤɥɸɱаɬɟɥɶ Power, ɱɬɨɛɵ вɵɣɬи иɡ ɦɟɧɸ ɤаɥиɛɪɨвɤи. Вɵхɨɞ иɡ ɪɟɠиɦа 
CAL MODE

ɍаɜɦɣца 8-9 Ɂаɩиɫɶ ɤаɥиɛɪɨвɨɤ (ɩɪɨɞɨɥɠɟɧиɟ)

ɓаɞ ɉɪɣɬаɨɣɠ ɥаɦɣɜɫɩвɥɣ Рɠɡɣɧ 

ɣɢɧɠɫɠɨɣɺ 

(цɣɯɫɩвɩɤ 

вɩɦɷɭɧɠɭɫ)

Ɋɩдɬɭɫаɣваɠɧɶɤ 

ɪаɫаɧɠɭɫ

ɍаɜɦɣца 8-10 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɤаɥиɛɪɨвɤи

701 Cal security disabled by jumper
Ɂаɳиɬа ɤаɥиɛɪɨвɤи ɨɬɤɥɸɱɟɧа ɩɟɪɟɦɵɱɤɨɣ.

702 Cal secured
Каɥиɛɪɨвɤа ɡаɳиɳɟɧа.

703 Invalid secure code
ɇɟɩɪавиɥɶɧɵɣ ɤɨɞ ɡаɳиɬɵ.

704 Secure code too long
Сɥиɲɤɨɦ ɞɥиɧɧɵɣ ɤɨɞ ɡаɳиɬɵ.
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Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 223

705 Cal aborted
Каɥиɛɪɨвɤа ɩɪɟɪваɧа.

706 Cal value out of range
Ɂɧаɱɟɧиɟ ɤаɥиɛɪɨвɤи вɧɟ ɞиаɩаɡɨɧа.

708 Cal output disabled
Вɵхɨɞ ɤаɥиɛɪɨвɤи ɨɬɤɥɸɱɟɧ.

712 Bad DAC cal data
Ɉɲиɛɨɱɧɵɟ ɞаɧɧɵɟ ɤаɥиɛɪɨвɤи ɐȺɉ.

713 Bad readback cal data
Ɉɲиɛɨɱɧɵɟ ɫɱиɬаɧɧɵɟ ɞаɧɧɵɟ ɤаɥиɛɪɨвɤи.

714 Bad OVP cal data
Ɉɲиɛɨɱɧɵɟ ɞаɧɧɵɟ ɤаɥиɛɪɨвɤи Ɂɉɇ.

717 Cal OVP status enabled
Ɋаɡɪɟɲɟɧɨ ɫɨɫɬɨяɧиɟ ɤаɥиɛɪɨвɤи Ɂɉɇ.

718 Gain out of range for Gain Error Correction
Ɂɧаɱɟɧиɟ ɭɫиɥɟɧия ɞɥя ɤɨɪɪɟɤɰии ɨɲиɛɤи ɭɫиɥɟɧия вɧɟ ɞиаɩаɡɨɧа.

740 Cal checksum failed, secure state
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɨɫɬɨяɧиɟ ɡаɳиɬɵ.

741 Cal checksum failed, secure state
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɬɪɨɤɨвɵɟ ɞаɧɧɵɟ.

743 Cal checksum failed, store/recall data in location 1
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɨхɪаɧɟɧиɟ/вɵɡɨв ɞаɧɧɵх, яɱɟɣɤа 1.

744 Cal checksum failed, store/recall data in location 2
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɨхɪаɧɟɧиɟ/вɵɡɨв ɞаɧɧɵх, яɱɟɣɤа 1.

745 Cal checksum failed, store/recall data in location 3
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɨхɪаɧɟɧиɟ/вɵɡɨв ɞаɧɧɵх, яɱɟɣɤа 1.

746 Cal checksum failed, DAC cal constants
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɤɨɧɫɬаɧɬɵ ɤаɥиɛɪɨвɤи ɐȺɉ.

747 Cal checksum failed, readback cal constants
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɤɨɧɫɬаɧɬɵ ɤаɥиɛɪɨвɤи ɫɱиɬɵваɧия.

748 Cal checksum failed, GPIB address
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, аɞɪɟɫ GPIB.

ɍаɜɦɣца 8-10 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɤаɥиɛɪɨвɤи (ɩɪɨɞɨɥɠɟɧиɟ)
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224 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

749 Cal checksum failed, internal data
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, вɧɭɬɪɟɧɧиɟ ɞаɧɧɵɟ.

754 Cal checksum failed, store/recall data in location 4
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɨхɪаɧɟɧиɟ/вɵɡɨв ɞаɧɧɵх, яɱɟɣɤа 1.

755 Cal checksum failed, store/recall data in location 5
Ɉɲиɛɤа ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɵ ɤаɥиɛɪɨвɤи, ɫɨхɪаɧɟɧиɟ/вɵɡɨв ɞаɧɧɵх, яɱɟɣɤа 1.

ɍаɜɦɣца 8-10 Сɨɨɛɳɟɧия ɨɛ ɨɲиɛɤах ɤаɥиɛɪɨвɤи (ɩɪɨɞɨɥɠɟɧиɟ)
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Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 225

Ɍɰɠɧа ɫаɬɪɩɦɩɡɠɨɣɺ ɥɩɧɪɩɨɠɨɭɩв

Ɍɰɠɧа ɫаɬɪɩɦɩɡɠɨɣɺ ɥɩɧɪɩɨɠɨɭɩв ɨа ɩɬɨɩвɨɩɤ ɪɦаɭɠ — вɣд ɬвɠɫɰɮ
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226 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɍɰɠɧа ɫаɬɪɩɦɩɡɠɨɣɺ ɥɩɧɪɩɨɠɨɭɩв ɨа ɩɬɨɩвɨɩɤ ɪɦаɭɠ — вɣд ɬɨɣɢɮ
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Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 227

Ɍɰɠɧа ɫаɬɪɩɦɩɡɠɨɣɺ ɥɩɧɪɩɨɠɨɭɩв ɨа ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ
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228 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɍɰɠɧа ɫаɬɪɩɦɩɡɠɨɣɺ ɥɩɧɪɩɨɠɨɭɩв ɨа ɩɬɨɩвɨɩɤ ɪɦаɭɠ — вɣд ɬвɠɫɰɮ (дɦɺ ɧɩдɠɦɠɤ ɬ ɬɠɫɣɤɨɶɧɣ ɨɩɧɠɫаɧɣ MY53xx6xxx)
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Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA 229
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Схɟɦа ɪаɫɩɨɥɨɠɟɧия ɤɨɦɩɨɧɟɧɬɨв

230 Рɮɥɩвɩдɬɭвɩ ɪɩ ɣɬɪɩɦɷɢɩваɨɣɹ ɣ ɸɥɬɪɦɮаɭацɣɣ E364xA

Ɍɰɠɧа ɫаɬɪɩɦɩɡɠɨɣɺ ɥɩɧɪɩɨɠɨɭɩв ɨа ɪɠɫɠдɨɠɤ ɪаɨɠɦɣ (дɦɺ ɧɩдɠɦɠɤ ɬ ɬɠɫɣɤɨɶɧɣ ɨɩɧɠɫаɧɣ MY53xx6xxx)
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