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ȼɜɟɞɟɧɢɟ 

ɇɚɫɬɨɹɳɚɹ ɦɟɬɨɞɢɤɚ (ɞɚɥɟɟ Ɇɉ) ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɩɟɪɜɢɱɧɨɣ ɢ 
ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɨɜɟɪɨɤ «ɋɢɫɬɟɦɵ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ Ɍɟɫɬɟɪ ɋȻɂɋ 
FORMULA® HF» (ɞɚɥɟɟ ɩɨ ɬɟɤɫɬɭ – Ɍɟɫɬɟɪ, ɧɚ ɪɢɫɭɧɤɚɯ – Ɍɟɫɬɟɪ FHF). 

Ɇɟɬɨɞɢɤɚ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɦɨɞɢɮɢɤɚɰɢɢ Ɍɟɫɬɟɪɚ: 
– FORMULA HF2 ɎɊɆɂ.411739.001.........  ............. ɞɚɥɟɟ FHF2; 

– FORMULA HF3 ɎɊɆɂ.411739.005.........  ............. ɞɚɥɟɟ FHF3; 

– FORMULA HF3M ɎɊɆɂ.411739.015 .....  ............. ɞɚɥɟɟ FHF3Ɇ; 
– FORMULA HF3-512 ɎɊɆɂ.411739.006 .  ............. ɞɚɥɟɟ FHF3-512; 

– FORMULA HF3M-512 ɎɊɆɂ.411739.016 ............ ɞɚɥɟɟ FHF3M-512. 

ɉɟɪɜɢɱɧɨɣ ɩɨɜɟɪɤɟ Ɍɟɫɬɟɪ ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɪɢ ɜɵɩɭɫɤɟ ɢɡ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɫɥɟ 

ɪɟɦɨɧɬɚ. 
ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɩɨɜɟɪɤɚ ɩɪɨɜɨɞɢɬɫɹ ɨɞɢɧ ɪɚɡ ɜ ɬɪɢ ɝɨɞɚ. 
Ⱦɨ ɩɪɨɜɟɞɟɧɢɹ ɩɨɜɟɪɤɢ ɧɟɨɛɯɨɞɢɦɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ (ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɞɢɮɢɤɚɰɢɢ Ɍɟɫɬɟɪɚ): 
– ɉɚɫɩɨɪɬ ɧɚ Ɍɟɫɬɟɪ (ɞɚɥɟɟ ɉɚɫɩɨɪɬ, ɉɋ): 

o ɎɊɆɂ.411739.001 ɉɋ ........  ............. FHF2; 

o ɎɊɆɂ.411739.005 ɉɋ ........  ............. FHF3; 

o ɎɊɆɂ.411739.015 ɉɋ ........  ............. FHF3Ɇ; 
o ɎɊɆɂ.411739.006 ɉɋ ........  ............. FHF3-512; 

o ɎɊɆɂ.411739.016 ɉɋ ........  ............. FHF3M-512; 

– Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɞɚɥɟɟ ɊЭ): 
o ɎɊɆɂ.411739.001 ɊЭ ........  ............. FHF2; 

o ɎɊɆɂ.411739.005 ɊЭ ........  ............. FHF3; 

o ɎɊɆɂ.411739.015 ɊЭ ........  ............. FHF3Ɇ; 
o ɎɊɆɂ.411739.006 ɊЭ ........  ............. FHF3-512; 

o ɎɊɆɂ.411739.016 ɊЭ ........  ............. FHF3M-512; 

– ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɞɢɚɝɧɨɫɬɢɤɢ, ɤɚɥɢɛɪɨɜɤɢ ɢ ɩɨɜɟɪɤɢ; 
o ɎɊɆɂ.411739.001 ɂ1 ........  ............. FHF2; 

o ɎɊɆɂ.411739.005 ɂ1 ........  ............. FHF3; 

o ɎɊɆɂ.411739.015 ɂ1 ........  ............. FHF3Ɇ; 
o ɎɊɆɂ.411739.006 ɂ1 ........  ............. FHF3-512. 

o ɎɊɆɂ.411739.016 ɂ1 ........  ............. FHF3M-512. 
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1 Ɉɩɟɪɚɰɢɢ ɩɨɜɟɪɤɢ 

1.1 ɉɟɪɜɢɱɧɚɹ ɢ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɩɨɜɟɪɤɚ 

ɉɟɪɟɱɟɧɶ ɨɩɟɪɚɰɢɣ, ɩɪɨɜɨɞɢɦɵɯ ɩɪɢ ɩɟɪɜɢɱɧɨɣ ɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɨɜɟɪɤɟ Ɍɟɫɬɟɪɚ, 
ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 – ɉɟɪɟɱɟɧɶ ɨɩɟɪɚɰɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɪɢ ɩɨɜɟɪɤɟ 

Ɉɩɧɠɫ 
ɪɮɨɥɭɛ 

ɪɛɬɪɩɫɭɛ4) 

Ɉɛɣɧɠɨɩɝɛɨɣɠ ɩɪɠɫɛɱɣɣ Ɉɩɧɠɫ 
ɪɮɨɥɭɛ 

ɧɠɭɩɟɣɥɣ 

Ɋɫɩɝɠɟɠɨɣɠ ɩɪɠɫɛɱɣɣ ɪɫɣ 

ɪɠɫɝɣɲɨɩɤ 
ɪɩɝɠɫɥɠ 

ɪɠɫɣɩɟɣ-
ɲɠɬɥɩɤ 

ɪɩɝɠɫɥɠ 

4 ȼɧɟɲɧɢɣ ɨɫɦɨɬɪ 6.1 ɞɚ ɞɚ 

4 ɉɪɨɜɟɪɤɚ ɤɨɧɮɢɝɭɪɚɰɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ 
ɛɥɨɤɚ 

6.2.1 ɞɚ ɞɚ 

4 ɉɪɨɜɟɪɤɚ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɵ 

6.2.2 ɞɚ ɞɚ 

4 Иɞɟɧɬɢɮɢɤɚɰɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 6.2.3 ɞɚ ɞɚ 

3.2.5 ɉɪɨɜɟɪɤɚ ɜɵɞɚɱɢ ɢ ɩɪɢёɦɚ ɫɢɝɧɚɥɨɜ ɩɨ 
ɨɩɬɨɢɡɨɥɢɪɨɜɚɧɧɨɦɭ ɩɨɪɬɭ «HANDLER» 

6.2.4 ɞɚ ɧɟɬ 

 ɉɪɨɜɟɪɤɚ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɭɡɥɚ 
ɩɨɞɤɥɸɱɟɧɢɹ ɩɨɥɧɨɪɚɡɦɟɪɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɨɫɧɚɫɬɤɢ 

6.2.5.1 ɞɚ ɞɚ 

 ɉɪɨɜɟɪɤɚ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɩɟɪɟɯɨɞɧɨɝɨ 
ɚɞɚɩɬɟɪɚ 

6.2.5.2 ɞɚ3) ɞɚ3) 

 ɉɪɨɜɟɪɤɚ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɭɡɥɚ 
ɩɨɞɤɥɸɱɟɧɢɹ ɦɚɥɨɝɚɛɚɪɢɬɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɨɫɧɚɫɬɤɢ 

6.2.5.3 ɞɚ5) ɞɚ5) 

3.2.1.1, 
3.2.1.3, 
3.2.1.7 

ɉɪɨɜɟɪɤɚ ɜɨɡɦɨɠɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɬɟɫɬɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

6.2.6 ɞɚ ɞɚ 

ɇɠɭɫɩɦɩɞɣɲɠɬɥɣɠ ɪɛɫɛɧɠɭɫɶ 

ɑɚɫɬɨɬɚ ɎК Ɍɟɫɬɟɪɚ 

3.2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɱɚɫɬɨɬɵ ɎК 

6.3.4 ɞɚ ɞɚ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰ 
ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬɵ ɎК 

6.3.5.1 ɞɚ ɧɟɬ 

ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɢ ɢɡɦɟɪɟɧɢɟ ɫɢɝɧɚɥɨɜ ɤɚɧɚɥɚɦɢ 

3.2.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɜɵɫɨɤɨɝɨ, ɫɪɟɞɧɟɝɨ ɢ ɧɢɡɤɨɝɨ  ɭɪɨɜɧɟɣ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɞɪɚɣɜɟɪɚ 

6.3.1.1.1 ɞɚ ɞɚ 

3.2.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɤɨɦɩɚɪɚɬɨɪɚ 

6.3.1.1.2 ɞɚ ɞɚ 

Аɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ 

3.2.2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

6.3.1.2.1 ɞɚ ɞɚ 
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Ɉɩɧɠɫ 
ɪɮɨɥɭɛ 

ɪɛɬɪɩɫɭɛ4) 

Ɉɛɣɧɠɨɩɝɛɨɣɠ ɩɪɠɫɛɱɣɣ Ɉɩɧɠɫ 
ɪɮɨɥɭɛ 

ɧɠɭɩɟɣɥɣ 

Ɋɫɩɝɠɟɠɨɣɠ ɩɪɠɫɛɱɣɣ ɪɫɣ 

ɪɠɫɝɣɲɨɩɤ 
ɪɩɝɠɫɥɠ 

ɪɠɫɣɩɟɣ-
ɲɠɬɥɩɤ 

ɪɩɝɠɫɥɠ 

3.2.2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɩɟɪɟɤɥɸɱɟɧɢɹ 

6.3.1.2.2 ɞɚ1) ɞɚ1) 

ȼɪɟɦɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ 

3.2.1.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2 IEPA 

6.3.5.1 ɞɚ ɧɟɬ 

3.2.1.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ3 ɢ Ɍ4 OEPA 

6.3.5.1 ɞɚ ɧɟɬ 

3.2.1.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɬɨɤ Ɍ3 ɢ Ɍ4 IOTA 

6.3.5.2 ɞɚ ɞɚ 

6.3.5.3 ɞɚ3) ɧɟɬ 

6.3.5.4 ɞɚ1) ɧɟɬ 

3.2.1.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1-Ɍ4 OTA 

6.3.5.2 ɞɚ ɞɚ 

6.3.5.3 ɞɚ3) ɧɟɬ 

6.3.5.4 ɞɚ1) ɧɟɬ 

3.2.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɪɨɧɬɚ ɢ ɫɩɚɞɚ 
ɢɦɩɭɥɶɫɚ 

6.3.7 ɞɚ ɧɟɬ 

3.2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɢɦɩɭɥɶɫɚ 

6.3.7 

6.3.5.1 

ɞɚ ɧɟɬ 

Ɉɫɧɨɜɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɚɧɚɥɨɜ Ɍɟɫɬɟɪɚ 

3.2.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɯɨɞɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 
ɜɵɫɨɤɨɝɨ, ɧɢɡɤɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ ɞɪɚɣɜɟɪɚ 

6.3.1.1.4 ɞɚ ɞɚ 

3.2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɯɨɞɧɨɣ ёɦɤɨɫɬɢ 6.3.6 ɞɚ ɧɟɬ 

3.2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɥɵ ɜɯɨɞɧɨɝɨ ɬɨɤɚ 6.3.1.1.3 ɞɚ ɞɚ 

3.2.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɢɥɵ ɬɨɤɚ 
ɧɚɝɪɭɡɤɢ 

6.3.1.1.5 ɞɚ ɞɚ 

3.2.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɜɵɛɪɨɫɚ 6.3.7 ɞɚ ɧɟɬ 

Ɇɧɨɝɨɤɚɧɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶ PMU 

3.2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

6.3.1.3.1 ɞɚ ɞɚ 

3.2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

6.3.1.3.2 ɞɚ ɞɚ 

3.2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

6.3.1.3.4 ɞɚ ɞɚ 

3.2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

6.3.1.3.5 ɞɚ ɞɚ 

3.2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

6.3.1.3.6 ɞɚ ɞɚ 

3.2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ 

6.3.1.3.3 ɞɚ1) ɞɚ1) 
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Ɉɩɧɠɫ 
ɪɮɨɥɭɛ 

ɪɛɬɪɩɫɭɛ4) 

Ɉɛɣɧɠɨɩɝɛɨɣɠ ɩɪɠɫɛɱɣɣ Ɉɩɧɠɫ 
ɪɮɨɥɭɛ 

ɧɠɭɩɟɣɥɣ 

Ɋɫɩɝɠɟɠɨɣɠ ɩɪɠɫɛɱɣɣ ɪɫɣ 

ɪɠɫɝɣɲɨɩɤ 
ɪɩɝɠɫɥɠ 

ɪɠɫɣɩɟɣ-
ɲɠɬɥɩɤ 

ɪɩɝɠɫɥɠ 

3.2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ 

6.3.1.3.3 ɞɚ1) ɞɚ1) 

ɉɨɤɚɧɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶ PPMU 

3.2.3.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

6.3.1.6.1 ɞɚ1) ɞɚ1) 

3.2.3.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

6.3.1.6.2 ɞɚ1) ɞɚ1) 

3.2.3.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

6.3.1.6.4 ɞɚ1) ɞɚ1) 

3.2.3.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

6.3.1.6.5 ɞɚ1) ɞɚ1) 

3.2.3.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ 

6.3.1.6.3 ɞɚ1) ɞɚ1) 

3.2.3.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ 

6.3.1.6.3 ɞɚ1) ɞɚ1) 

Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ VDD 

3.2.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

6.3.1.4.1 ɞɚ ɞɚ 

3.2.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

6.3.1.4.2 ɞɚ ɞɚ 

3.2.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

6.3.1.4.4 ɞɚ ɞɚ 

3.2.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

6.3.1.4.5 ɞɚ ɞɚ 

3.2.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

6.3.1.4.6 ɞɚ ɞɚ 

3.2.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ 

6.3.1.4.3 ɞɚ1) ɞɚ1) 

3.2.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ 

6.3.1.4.3 ɞɚ1) ɞɚ1) 

Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ VCC 

3.2.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

6.3.2.1.1 ɞɚ ɞɚ 

3.2.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

6.3.2.1.2 ɞɚ ɞɚ 

3.2.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ  

 

6.3.2.2 

 

 

6.3.2.3.1 

ɞɚ ɞɚ 

3.2.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

6.3.2.3.2 ɞɚ ɞɚ 
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Ɉɩɧɠɫ 
ɪɮɨɥɭɛ 

ɪɛɬɪɩɫɭɛ4) 

Ɉɛɣɧɠɨɩɝɛɨɣɠ ɩɪɠɫɛɱɣɣ Ɉɩɧɠɫ 
ɪɮɨɥɭɛ 

ɧɠɭɩɟɣɥɣ 

Ɋɫɩɝɠɟɠɨɣɠ ɩɪɠɫɛɱɣɣ ɪɫɣ 

ɪɠɫɝɣɲɨɩɤ 
ɪɩɝɠɫɥɠ 

ɪɠɫɣɩɟɣ-
ɲɠɬɥɩɤ 

ɪɩɝɠɫɥɠ 

ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɤɚɧɚɥ («33-ɣ»ɤɚɧɚɥ)  

 

 

3.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ 

6.3.1.4.1 ɞɚ ɞɚ 

3.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ 

6.3.1.4.1 ɞɚ ɞɚ 

3.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

6.3.1.4.6 ɞɚ ɞɚ 

3.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɪɭɬɢɡɧɵ ɮɪɨɧɬɚ ɢ ɫɩɚɞɚ 
ɢɦɩɭɥɶɫɚ 

6.3.3.1 ɞɚ1) ɧɟɬ 

3.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɡɚɞɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɮɪɨɧɬɚ/ɫɩɚɞɚ 

6.3.3.1 ɞɚ1) ɧɟɬ 

3.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɪɨɧɬɚ ɢ ɫɩɚɞɚ 
ɢɦɩɭɥɶɫɚ 

6.3.3.2 ɞɚ2) ɧɟɬ 

3.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɬɨɤɚ ɧɚɝɪɭɡɤɢ 6.3.3 ɞɚ ɧɟɬ 

Ɋɟɠɢɦ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɞɜɭɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ VDD 

3.2.3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

6.3.1.5.1 ɞɚ1) ɞɚ1) 

3.2.3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

6.3.1.5.2 ɞɚ1) ɞɚ1) 

3.2.3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

6.3.1.5.3 ɞɚ1) ɞɚ1) 

3.2.3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

6.3.1.5.4 ɞɚ1) ɞɚ1) 

1) Ⱦɥɹ Ɍɟɫɬɟɪɨɜ FHF2 ɨɩɟɪɚɰɢɸ ɧɟ ɜɵɩɨɥɧɹɬɶ 
2) Ⱦɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3Ɇ, FHF3-512, FHF3Ɇ-512 ɨɩɟɪɚɰɢɸ ɧɟ ɜɵɩɨɥɧɹɬɶ 
3) Ⱦɥɹ Ɍɟɫɬɟɪɨɜ FHF2, FHF3, FHF3M ɨɩɟɪɚɰɢɸ ɧɟ ɜɵɩɨɥɧɹɬɶ 
4) ɉɪɢɜɨɞɢɬɫɹ ɫɩɪɚɜɨɱɧɨ 
5) Ɉɩɟɪɚɰɢɸ ɜɵɩɨɥɧɹɬɶ ɩɪɢ ɧɚɥɢɱɢɢ ɭɡɥɚ ɩɨɞɤɥɸɱɟɧɢɹ ɦɚɥɨɝɚɛɚɪɢɬɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɨɫɧɚɫɬɤɢ (ɍАɉ) ɜ 
ɤɨɦɩɥɟɤɬɚɰɢɢ Ɍɟɫɬɟɪɚ 
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2 ɋɪɟɞɫɬɜɚ ɩɨɜɟɪɤɢ 

2.1 ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɉɨɜɟɪɤɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɫɢɫɬɟɦɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (ɉɈ) 
Ɍɟɫɬɟɪɚ. ɉɟɪɟɱɟɧɶ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɜɟɪɤɢ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ 
ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2. 

Ɍɚɛɥɢɰɚ 2 – ɉɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɜɟɪɤɢ Ɍɟɫɬɟɪɚ 

Ɉɛɣɧɠɨɩɝɛɨɣɠ ɪɫɩɞɫɛɧɧɨɩɞɩ ɧɩɟɮɦɺ Ɉɩɧɠɫ ɪɮɨɥɭɛ 
ɧɠɭɩɟɣɥɣ 

ɉɪɨɜɟɪɤɚ ɩɨɪɬɨɜ 6.2.4 

ɉɪɨɜɟɪɤɚ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɭɡɥɚ ɩɨɞɤɥɸɱɟɧɢɹ ɩɨɥɧɨɪɚɡɦɟɪɧɨɣ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɨɫɧɚɫɬɤɢ 

6.2.5.1 

ɉɪɨɜɟɪɤɚ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ ɦɚɥɨɝɚɛɚɪɢɬɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɨɫɧɚɫɬɤɢ 

ɢɥɢ 

ɉɪɨɜɟɪɤɚ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɩɟɪɟɯɨɞɧɨɝɨ ɚɞɚɩɬɟɪɚ «FHF3MX-FHF3» 

6.2.5.2 

ɉɪɨɜɟɪɤɚ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɦɨɞɭɥɹ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɚɞɚɩɬɟɪɚ 6.2.5.2 

ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɫ ɩɚɦɹɬɶɸ 6.2.6 

Кɨɧɬɪɨɥɶ PMU, VDD, PIN-ɷɥɟɤɬɪɨɧɢɤɢ, PPMU 6.3.1 

Кɨɧɬɪɨɥɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ VCC 6.3.2.1.1 

Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɬɨɤɚ ɢɫɬɨɱɧɢɤɚ VCC ɜ ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 2 А 6.3.2.2 

Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɬɨɤɚ ɢɫɬɨɱɧɢɤɚ VCC ɜ ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 2 ɞɨ 4 А ɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɬɨɤɚ 

6.3.2.3 

6.3.2.3.2 

Кɨɧɬɪɨɥɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VDD ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ 6.3.1.5.1 

6.3.1.5.2 

Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɢ ɨɝɪɚɧɢɱɟɧɢɹ ɬɨɤɚ VDD ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ 6.3.1.5.3 

6.3.1.5.4 

Кɨɧɬɪɨɥɶ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɤɚɧɚɥɨɜ 6.3.3 

Кɨɧɬɪɨɥɶ ɈɑɎК 6.3.4 

Кɨɧɬɪɨɥɶ IEPA, OEPA 6.3.5.1 

Кɨɧɬɪɨɥɶ IOTA, OTA 6.3.5.2 

Кɨɧɬɪɨɥɶ IOTA, OTA ɫɨɜɦɟɫɬɧɨ ɫ ɩɟɪɟɯɨɞɧɵɦ ɚɞɚɩɬɟɪɨɦ «FHF3MX–FHF3» 6.3.5.3 

Кɨɧɬɪɨɥɶ IOTA, OTA ɫɨɜɦɟɫɬɧɨ ɫ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɚɞɚɩɬɟɪɨɦ 6.3.5.4 

Кɨɧɬɪɨɥɶ ɜɯɨɞɧɨɣ ɟɦɤɨɫɬɢ 6.3.6 

Кɨɧɬɪɨɥɶ ɮɨɪɦɵ ɢɦɩɭɥɶɫɨɜ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ 6.3.7 

2.2 ɋɪɟɞɫɬɜɚ ɩɨɜɟɪɤɢ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɜɟɪɤɢ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɫɪɟɞɫɬɜɚ ɩɨɜɟɪɤɢ, ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜ 
ɬɚɛɥɢɰɚɯ 3 ɢ 4. 

ȼɫɟ ɩɪɢɦɟɧɹɟɦɵɟ ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɢɫɩɪɚɜɧɵ, ɩɨɜɟɪɟɧɵ ɢ ɢɦɟɬɶ 
ɫɜɢɞɟɬɟɥɶɫɬɜɚ (ɨɬɦɟɬɤɢ ɜ ɮɨɪɦɭɥɹɪɚɯ ɢɥɢ ɩɚɫɩɨɪɬɚɯ) ɨ ɩɨɜɟɪɤɟ ɫ ɧɟ ɢɫɬɟɤɲɢɦ .ɫɪɨɤɨɦ 
ɞɟɣɫɬɜɢɹ ɧɚ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɜɟɪɤɢ. 

ɉɊɂɆȿɑȺɇɂȿ: ɧɚɫɬɨɹɳɚɹ ɦɟɬɨɞɢɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɪɨɜɟɞɟɧɢɟ ɩɨɜɟɪɤɢ ɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɜɟɪɤɢ ɫ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɡɦɟɪɟɧɢɣ ɜ 
ɪɭɱɧɨɦ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶɫɹ ɧɚ ɮɢɪɦɭ-ɢɡɝɨɬɨɜɢɬɟɥɶ 
Ɍɟɫɬɟɪɚ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɉɈ. 
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Ɍɚɛɥɢɰɚ 3 – ɋɪɟɞɫɬɜɚ ɩɨɜɟɪɤɢ 

Ɉɛɣɧɠɨɩɝɛɨɣɠ ɣ 
ɩɜɩɢɨɛɲɠɨɣɠ 

Ɉɛɣɧɠɨɩɝɛɨɣɠ 
ɧɠɭɫɩɦɩɞɣɲɠɬɥɩɤ 
ɰɛɫɛɥɭɠɫɣɬɭɣɥɣ 

Ɉɩɫɧɣɫɩɝɛɨɨɩɠ ɢɨɛɲɠɨɣɠ ɧɠɭɫɩɦɩɞɣɲɠɬɥɩɤ 
ɰɛɫɛɥɭɠɫɣɬɭɣɥɣ 

Ɉɩɧɠɫ 
ɪɮɨɥɭɛ 

ɧɠɭɩɟɣɥɣ ȿɣɛɪɛɢɩɨ Ɋɩɞɫɠɳɨɩɬɭɷ 

Ɇɭɥɶɬɢɦɟɬɪ 
ɰɢɮɪɨɜɨɣ 2002 

(Keithley) 

Иɡɦɟɪɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 

Ɉɬ 1 ɦɤȼ 
ɞɨ 1000 ȼ 

Ɉɬ ±(19•10^−6 ɩɨɤɚɡɚɧɢɹ +1,8•10^−6) 
ɞɨ ±(10•10^−6 ɩɨɤɚɡɚɧɢɹ +3•10^−6) 

6.3.1.3 

6.3.1.4 

6.3.1.5 

6.3.1.4 

6.3.1.5 

Иɡɦɟɪɟɧɢɟ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

Ɉɬ 1 ɧА 
ɞɨ 2 А 

Ɉɬ ±(350•10^−6 ɩɨɤɚɡɚɧɢɹ +5•10^−9) 
ɞɨ ±(350•10^−6 ɩɨɤɚɡɚɧɢɹ +4•10^−5) 

Кɚɥɢɛɪɚɬɨɪ–
ɢɡɦɟɪɢɬɟɥɶ 

ɧɚɩɪɹɠɟɧɢɹ ɢ 
ɫɢɥɵ ɬɨɤɚ 2601А 

(Keithley) 

Иɡɦɟɪɟɧɢɟ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

Ɉɬ 1ɧА 
ɞɨ 200ɧА 

±(2,5•10^−4 ɩɨɤɚɡɚɧɢɹ +500•10^−12) 6.3.1.3.5 

6.3.1.3.6 

6.3.1.4.5 

6.3.1.4.6 

Кɚɬɭɲɤɚ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

Ɋ310 

Ɇɟɪɚ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

0,01 Ɉɦ КɌ 0,01 6.3.2.3, 
6.3.2.3.2 

ɑɚɫɬɨɬɨɦɟɪ 
ɷɥɟɤɬɪɨɧɧɨ-

ɫɱɟɬɧɵɣ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ 

CNT-90 

Иɡɦɟɪɟɧɢɟ 
ɱɚɫɬɨɬɵ 

Ɉɬ 0,005 Ƚɰ 
ɞɨ 300 ɆȽɰ 

±5•10^-6 6.3.4 

ɐɢɮɪɨɜɨɣ 
ɨɫɰɢɥɥɨɝɪɚɮ1 

LeCroy 
waveRunner 64Xi 

Иɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ 
ɧɚɩɪɹɠɟɧɢɹ 

Ɉɬ 20 ɦȼ 
ɞɨ 20 ȼ 

±(1,5•10^−2•8•Кɨ+0,5•10^−2•Uɫɦ+0,001) 6.3.3 

6.3.5 

6.3.6 Иɡɦɟɪɟɧɢɟ 
ɢɧɬɟɪɜɚɥɚ 
ɜɪɟɦɟɧɢ 

Ɉɬ 0,1 ɧɫ 
ɞɨ 1 ɫ 

±(1·10^−5Ɍ+5·10^−12) 

Ɍɚɛɥɢɰɚ 4 – ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɜɟɪɤɢ 

Иɢɧɠɫɺɠɧɛɺ ɝɠɦɣɲɣɨɛ ȿɣɛɪɛɢɩɨ 
ɣɢɧɠɫɠɨɣɤ 

Кɦɛɬɬ ɭɩɲɨɩɬɭɣ, 
ɪɩɞɫɠɳɨɩɬɭɷ 

ɍɣɪ ɬɫɠɟɬɭɝɛ ɪɩɝɠɫɥɣ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɬ −20 ɞɨ +60 °ɋ ±0,3 °ɋ Ɍɟɪɦɨɝɢɝɪɨɦɟɬɪ 
ИȼА-6ɇ-Ⱦ Аɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ  ɨɬ 700 ɞɨ 1100 ɝɉɚ ±2,5 ɝɉɚ 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɜɥɚɠɧɨɫɬɶ 

ɨɬ 0 ɞɨ 98 % ±3% 

3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɜɚɥɢɮɢɤɚɰɢɢ ɉɨɜɟɪɢɬɟɥɟɣ 

 

ɉɨɜɟɪɤɚ ɩɪɨɜɨɞɢɬɫɹ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɚɰɢɣ, 
ɚɤɤɪɟɞɢɬɨɜɚɧɧɵɯ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ.  

К ɩɪɨɜɟɞɟɧɢɸ ɩɨɜɟɪɤɢ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɢɡɭɱɢɜɲɢɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɞɚɧɧɭɸ ɦɟɬɨɞɢɤɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɪɟɞɫɬɜ ɩɨɜɟɪɤɢ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

                                                 
1 ɉɪɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɪɨɜɟɪɤɟ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 
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4 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɜɟɪɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɛɥɸɞɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.3.019-80, «ɉɪɚɜɢɥɚɦɢ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɬɪɟɛɢɬɟɥɟɣ», «ɉɪɚɜɢɥɚɦɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɬɪɟɛɢɬɟɥɟɣ». 

ɇɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɜɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɪɩɭɫɚ ɚɩɩɚɪɚɬɭɪɵ (ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ, 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ, ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ, ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ) ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ.  

Ɂɚɡɟɦɥɟɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ, ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ ɢ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɨɢɡɜɟɞɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɞɟɥɨɦ «ɉɨɞɤɥɸɱɟɧɢɟ» ɊЭ. 

Ɂɚɡɟɦɥɟɧɢɟ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɝɢɛɤɢɦɢ ɦɟɞɧɵɦɢ ɦɧɨɝɨɠɢɥɶɧɵɦɢ ɩɪɨɜɨɞɚɦɢ, 
ɫɟɱɟɧɢɟɦ ɧɟ ɦɟɧɟɟ 4,0 ɦɦ2. ȼɟɥɢɱɢɧɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɰɟɩɢ, ɨɬ ɲɢɧɵ 
ɡɚɡɟɦɥɟɧɢɹ ɞɨ ɡɚɡɟɦɥɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɭɪɵ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 
0,4 Ɉɦ. 

5 ɍɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɜɟɪɤɢ ɢ ɩɨɞɝɨɬɨɜɤɚ ɤ ɧɟɣ 

ɉɨɜɟɪɤɚ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶɫɹ  ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢɦɟɧɟɧɢɹ (ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 22261-94 ɞɥɹ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ ɝɪɭɩɩɵ 1). Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ 20°±2°ɋ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɜɟɪɤɢ ɩɟɪɟɤɥɸɱɟɧɢɟ ɜɫɟɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɜɟɪɨɱɧɵɯ ɤɚɛɟɥɟɣ 
ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɦ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɛɥɨɤɟ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɩɟɰɢɚɥɶɧɨ 
ɨɝɨɜɨɪɟɧɧɵɯ ɫɥɭɱɚɟɜ. 

ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ɩɨɜɟɪɤɢ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ: 
1) ɉɨɞɝɨɬɨɜɢɬɶ ɩɨɜɟɪɨɱɧɵɣ ɤɨɦɩɥɟɤɬ. 
2) ɉɨɞɝɨɬɨɜɢɬɶ ɜɧɟɲɧɢɟ ɩɪɢɛɨɪɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɩɨɜɟɪɤɟ (ɫɨɝɥɚɫɧɨ 

ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɩɪɢɛɨɪɵ). 
3) ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɱɟɪɟɞɧɨɣ ɩɨɜɟɪɤɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ 

ɩɪɨɜɟɞɟɧɢɹ ɩɨɜɟɪɤɢ ɜɵɩɨɥɧɢɬɶ ɩɨɥɧɨɟ ɜɵɤɥɸɱɟɧɢɟ Ɍɟɫɬɟɪɚ. 
4) ȼɤɥɸɱɢɬɶ Ɍɟɫɬɟɪ. 
5) Ɂɚɝɪɭɡɢɬɶ ɨɛɨɥɨɱɤɭ ɩɪɨɝɪɚɦɦɵ FormHF ɢ ɞɢɫɬɚɧɰɢɨɧɧɨ ɩɨɞɚɬɶ ɩɢɬɚɧɢɟ ɧɚ 

ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ. 
6) ȼɵɞɟɪɠɚɬɶ Ɍɟɫɬɟɪ ɢ ɫɪɟɞɫɬɜɚ ɩɨɜɟɪɤɢ ɜɨ ɜɤɥɸɱɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟ 

ɦɟɧɟɟ 30 ɦɢɧɭɬ. 
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6 ɉɪɨɜɟɞɟɧɢɟ ɩɨɜɟɪɤɢ 

6.1 ȼɧɟɲɧɢɣ ɨɫɦɨɬɪ 

6.1.1 ɉɪɨɜɟɪɤɚ ɜɧɟɲɧɟɝɨ ɜɢɞɚ 

ɉɪɨɜɟɪɤɭ ɜɧɟɲɧɟɝɨ ɜɢɞɚ Ɍɟɫɬɟɪɚ ɩɪɨɜɨɞɢɬɶ ɜ ɨɬɤɥɸɱɟɧɧɨɦ ɨɬ ɫɟɬɢ ɢ ɞɪɭɝɢɯ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɫɨɫɬɨɹɧɢɢ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɜɧɟɲɧɟɝɨ ɨɫɦɨɬɪɚ ɭɫɬɚɧɨɜɢɬɶ ɫɥɟɞɭɸɳɟɟ: 
– ɬɟɫɬɟɪ ɧɟ ɞɨɥɠɟɧ ɢɦɟɬɶ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɤɨɠɭɯɨɜ, ɤɪɵɲɟɤ, ɥɢɰɟɜɵɯ 

ɩɚɧɟɥɟɣ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɤɚɛɟɥɟɣ, ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ; 

– ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɱɟɬɤɚɹ ɮɢɤɫɚɰɢɹ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ 
ɤɚɛɟɥɟɣ, ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ. 

6.1.2 ɉɪɨɜɟɪɤɚ ɦɚɪɤɢɪɨɜɤɢ 

ɇɚ ɛɥɨɤɚɯ Ɍɟɫɬɟɪɚ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɲɢɥɶɞɢɤɢ ɫ ɦɚɪɤɢɪɨɜɤɨɣ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɭɧɤɬɭ «Ɇɚɪɤɢɪɨɜɤɚ» ɊЭ. 

6.1.3 ɉɪɨɜɟɪɤɚ ɤɨɦɩɥɟɤɬɧɨɫɬɢ ɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ 

Ɍɟɫɬɟɪ ɞɨɥɠɟɧ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɋ. 
ɋɨɫɬɚɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɩɨɜɟɪɤɢ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɚɛɥɢɰɚɦ 3 ɢ 4 Ɇɉ. 
ɋɨɫɬɚɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɚɛɥɢɰɟ 2 Ɇɉ. 

ɋɨɫɬɚɜ ɤɨɦɩɥɟɤɬɚ ɩɨɜɟɪɨɱɧɵɯ (ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ) ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ ɞɨɥɠɟɧ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɞɢɮɢɤɚɰɢɢ Ɍɟɫɬɟɪɚ: 

– FHF2, FHF3, FHF3M .....  ............. ɎɊɆɂ.411926.013 ɉɋ; 

– FHF3-512, FHF3M-512 ..  ............. ɎɊɆɂ.411926.018 ɉɋ. 

6.2 Ɉɩɪɨɛɨɜɚɧɢɟ 

6.2.1 ɉɪɨɜɟɪɤɚ ɤɨɧɮɢɝɭɪɚɰɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ 

ɉɪɨɜɟɪɤɭ ɤɨɧɮɢɝɭɪɚɰɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ (ɭɩɪɚɜɥɹɸɳɟɣ ЭȼɆ) ɩɪɨɜɨɞɢɬɶ ɫ 
ɩɨɦɨɳɶɸ ɫɪɟɞɫɬɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɪɭɝɢɯ ɩɪɨɝɪɚɦɦ, 
ɞɚɸɳɢɯ ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɨɧɮɢɝɭɪɚɰɢɢ ЭȼɆ. 

6.2.2 ɉɪɨɜɟɪɤɚ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

ɂɧɮɨɪɦɚɰɢɹ ɨ ɡɚɜɨɞɫɤɨɦ ɧɨɦɟɪɟ, ɝɨɞɟ ɜɵɩɭɫɤɚ ɢ ɬɢɩɟ Ɍɟɫɬɟɪɚ, ɧɚɧɟɫёɧɧɚɹ ɧɚ 
ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɛɥɨɤɢ, ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɢ, 
ɨɬɨɛɪɚɠɟɧɧɨɣ ɜ ɦɟɧɸ «Ɉ ɫɢɫɬɟɦɟ» ɦɨɞɭɥɹ ɩɨɜɟɪɤɢ. 

6.2.3 Иɞɟɧɬɢɮɢɤɚɰɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

Эɥɟɤɬɪɨɧɧɵɣ ɤɥɸɱ ɪɟɝɢɫɬɪɚɰɢɢ ɤɨɩɢɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɎɊɆɂ.431214.001 
ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ2 (ɩɨɞɤɥɸɱɟɧ) ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɛɥɨɤ Ɍɟɫɬɟɪɚ. 

ɐɢɮɪɨɜɨɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɉɈ (ɤɨɧɬɪɨɥɶɧɚɹ ɫɭɦɦɚ ɢɫɩɨɥɧɹɟɦɨɝɨ ɤɨɞɚ, ɪɚɫɫɱɢɬɚɧɧɚɹ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɥɝɨɪɢɬɦɚ CRɋ-32) ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɢɞɟɧɬɢɮɢɤɚɬɨɪɭ, 
ɭɤɚɡɚɧɧɨɦɭ ɜ ɉɚɫɩɨɪɬɟ. 

ɋɨɫɬɚɜ ɢ ɜɟɪɫɢɢ ɛɢɧɚɪɧɵɯ ɮɚɣɥɨɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɟɝɨ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɨɬɨɛɪɚɠɚɟɦɵɟ ɜ ɦɟɧɸ «Кɨɧɮɢɝɭɪɚɰɢɹ» ɩɪɨɝɪɚɦɦɧɨɣ ɨɛɨɥɨɱɤɢ, ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɫɨɫɬɚɜɭ ɢ ɜɟɪɫɢɹɦ ɮɚɣɥɨɜ, ɭɤɚɡɚɧɧɵɯ ɜ ɉɚɫɩɨɪɬɟ. 

                                                 
2 ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɷɥɟɤɬɪɨɧɧɵɣ ɤɥɸɱ ɜɯɨɞɢɬ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ Ɍɟɫɬɟɪɚ 
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6.2.4 ɉɪɨɜɟɪɤɚ ɨɩɬɨɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɩɨɪɬɚ «HANDLER» 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɜɵɞɚɱɢ ɢ ɩɪɢёɦɚ ɫɢɝɧɚɥɨɜ ɩɨ ɨɩɬɨɢɡɨɥɢɪɨɜɚɧɧɨɦɭ ɩɨɪɬɭ «HANDLER 
ɫɨɛɪɚɬɶ ɫɯɟɦɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɨɦ 1. 

ɉɨɞɤɥɸɱɢɬɶ ɤ Ɍɟɫɬɟɪɭ3 ɚɞɚɩɬɟɪ ɩɨɜɟɪɤɢ ɩɨɪɬɚ «HANDLER»: 

– ɎɊɆɂ3.481.118 .............  ............. ɞɥɹ Ɍɟɫɬɟɪɚ FHF2; 

– ɎɊɆɂ.468239.004 .........  ............. ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3M, FHF3-512, FHF3M-

512. 

Ⱦɥɹ Ɍɟɫɬɟɪɚ FHF2 ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɲɥɟɣɮ ɎɊɆɂ.685621.034 ɢ ɩɥɚɬɭ 

Connector ɎɊɆɂ.488363.003-01, ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɧɚ ɩɨɫɚɞɨɱɧɨɟ ɦɟɫɬɨ ɋК. 
ȼɵɛɪɚɬɶ ɩɭɧɤɬ «ɉɪɨɜɟɪɤɚ ɩɨɪɬɨɜ» ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

Ⱦɚɥɟɟ ɫɥɟɞɨɜɚɬɶ ɭɤɚɡɚɧɢɹɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ. 

 

 

ɉɥɚɬɚ Connector 

ɎɊɆИ.488363.003-01

Шле̜ф «DB-25F ʻА IDC2-

16н» ɎɊɆИ.685621.034

Ад̌пте̬ по̏е̬к̛ 
«Handler» 

ФˀʺИ3.481.118

X2X1

X3

Иɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ Ɍɟɫɬɟɪɚ FHF2 ɎɊɆИ.418139.001-01

 

ɚ) 

HANDLER

Иɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ Ɍɟɫɬɟɪɚ FHF

Аɞɚɩɬɟɪ ɩɨɜɟɪɤɢ HANDLER

ɎɊɆИ.468239.004

 

ɛ) 

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɪɨɜɟɪɤɟ ɨɩɬɨɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɩɨɪɬɚ: 

(ɚ) – ɞɥɹ Ɍɟɫɬɟɪɚ FHF2; (ɛ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3M, FHF3-512, FHF3M-512 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɤɢ Ɍɟɫɬɟɪ ɮɨɪɦɢɪɭɟɬ ɫɢɝɧɚɥɵ ɫ ɡɚɞɚɧɧɵɦɢ 
ɥɨɝɢɱɟɫɤɢɦɢ ɫɨɫɬɨɹɧɢɹɦɢ ɧɚ ɜɵɯɨɞɧɵɯ ɤɨɧɬɚɤɬɚɯ ɫɨɟɞɢɧɢɬɟɥɹ ɩɨɪɬɚ «HANDLER». 
ɋɮɨɪɦɢɪɨɜɚɧɧɵɟ ɫɢɝɧɚɥɵ ɩɨɫɬɭɩɚɸɬ ɧɚ ɚɞɚɩɬɟɪ ɢ ɩɨɞɫɜɟɱɢɜɚɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɢɧɞɢɤɚɬɨɪɵ. ɉɪɢ ɩɪɨɜɟɪɤɟ ɫɢɝɧɚɥɨɜ ɧɚ ɜɯɨɞɧɵɯ ɤɨɧɬɚɤɬɚɯ ɫɨɟɞɢɧɢɬɟɥɹ ɩɨɪɬɚ 

                                                 
3 Ɂɞɟɫɶ ɢ ɞɚɥɟɟ ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɢɡɥɨɠɟɧɢɹ ɩɨɞ ɬɟɪɦɢɧɨɦ «Ɍɟɫɬɟɪ» ɩɨɧɢɦɚɟɬɫɹ ɬɚɤɠɟ ɢ «ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ 

Ɍɟɫɬɟɪɚ». 



ɎɊɆɂ.410179.001 Ɇɉ ɪɟɞɚɤɰɢɹ 4 

15 

«HANDLER» Ɍɟɫɬɟɪ ɫɱɢɬɵɜɚɟɬ ɩɨɤɚɡɚɧɢɹ ɫ ɚɞɚɩɬɟɪɚ ɩɪɢ ɧɚɠɚɬɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɤɧɨɩɨɤ ɚɞɚɩɬɟɪɚ. 

Ⱦɥɹ Ɍɟɫɬɟɪɚ FHF2 ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɩɪɨɜɟɪɤɢ ɫɱɢɬɚɸɬɫɹ 
ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɧɵɦɢ ɢ ɬɪɟɛɨɜɚɧɢɹ ɜ ɱɚɫɬɢ ɜɵɞɚɱɢ ɢ ɩɪɢёɦɚ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɩɨ 
ɢɧɬɟɪɮɟɣɫɭ I2ɋ. 

6.2.5 ɉɪɨɜɟɪɤɚ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ 

6.2.5.1 ɉɪɨɜɟɪɤɚ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɭɡɥɚ ɩɨɞɤɥɸɱɟɧɢɹ 
ɩɨɥɧɨɪɚɡɦɟɪɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɨɫɧɚɫɬɤɢ 

ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɨɦ 2. 

ɍɫɬɚɧɨɜɢɬɶ ɧɚ Ɍɟɫɬɟɪ ɩɥɚɬɭ: 
– ɢɧɞɢɤɚɰɢɢ ɎɊɆɂ.421419.004 ....  .............  .............  ............. ɞɥɹ Ɍɟɫɬɟɪɚ FHF2; 

– ɢɧɞɢɤɚɰɢɢ ɎɊɆɂ.421419.004Я1  .............  .............  ............. ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, 

FHF3M; 

– ɩɪɨɜɟɪɤɢ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ 512 ɎɊɆɂ.421419.008 ........... ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, 

FHF3M-512. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ: 

– «ɉɪɨɜɟɪɤɚ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ» .....  .............  .............  ............. ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF2, 

FHF3, FHF3M; 

– «ɉɪɨɜɟɪɤɚ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɭɡɥɚ ɩɨɞɤɥɸɱɟɧɢɹ ɩɨɥɧɨɪɚɡɦɟɪɧɨɣ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɨɫɧɚɫɬɤɢ» ...........  .............  .............  ............. ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, 

FHF3M-512. 

Ɂɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
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ǷȓȈȚȈ ȐȕȌȐȒȈȞȐȐ 

ǼǸǴИ.421419.004

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF

  

ǷȓȈȚȈ ȐȕȌȐȒȈȞȐȐ 

ǼǸǴИ.421419.004v

1

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF

 

ɚ) ɛ) 

ǷȓȈȚȈ ȗȘȖȊȍȘȒȐ 
ȒȖȕȚȈȒȚȐȘȖȊȈȕȐȧ 512 

ǼǸǴИ.421419.008

B0

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

ǹțȉȉȓȖȒ А ǹțȉȉȓȖȒ В

 

ɜ) 

Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɪɨɜɟɪɤɟ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ: (ɚ) – ɞɥɹ 
Ɍɟɫɬɟɪɚ FHF2; (ɛ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3M; (ɜ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, 

FHF3M-512 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɤɢ Ɍɟɫɬɟɪ ɩɨɨɱɟɪɟɞɧɨ ɮɨɪɦɢɪɭɟɬ ɫɢɝɧɚɥɵ ɫ 
ɩɨɫɬɨɹɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɧɚ ɤɚɠɞɨɦ ɤɨɧɬɚɤɬɟ ɢ ɢɡɦɟɪɹɟɬ ɫɢɥɭ ɩɪɨɬɟɤɚɸɳɟɝɨ ɩɨ ɧɢɦ 
ɬɨɤɚ. ȼɟɥɢɱɢɧɚ ɫɢɥɵ ɢɡɦɟɪɟɧɧɨɝɨ ɬɨɤɚ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɨɠɢɞɚɟɦɨɣ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɡɚɤɨɧɭ Ɉɦɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɚɞɚɧɧɨɝɨ Ɍɟɫɬɟɪɨɦ ɧɚɩɪɹɠɟɧɢɹ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɰɟɩɟɣ ɩɥɚɬɵ ɢɧɞɢɤɚɰɢɢ. ɉɪɨɜɟɪɤɚ ɫɱɢɬɚɟɬɫɹ ɭɫɩɟɲɧɨɣ ɩɪɢ ɩɨɥɭɱɟɧɢɢ 
ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɩɨ ɜɫɟɦ ɚɥɝɨɪɢɬɦɚɦ. 

Ⱦɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3M, FHF3-512, FHF3M-512 ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 
ɪɟɡɭɥɶɬɚɬɚ ɩɪɨɜɟɪɤɢ ɫɱɢɬɚɬɶ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɧɵɦɢ ɢ ɬɪɟɛɨɜɚɧɢɹ ɜ ɱɚɫɬɢ ɜɵɞɚɱɢ ɢ ɩɪɢёɦɚ 
ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ ɩɨ ɢɧɬɟɪɮɟɣɫɭ I2ɋ. 

6.2.5.2 ɉɪɨɜɟɪɤɚ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɩɟɪɟɯɨɞɧɨɝɨ ɚɞɚɩɬɟɪɚ 

ȼɇɂɆȺɇɂȿ: ɞɚɧɧɭɸ ɨɩɟɪɚɰɢɸ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, 

FHF3M-512. 

ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɨɦ 3. 

ɍɫɬɚɧɨɜɢɬɶ ɧɚ Ɍɟɫɬɟɪ ɩɟɪɟɯɨɞɧɨɣ ɚɞɚɩɬɟɪ «FHF3MX–FHF3» ɎɊɆɂ.468359.020. ɇɚ 
ɚɞɚɩɬɟɪ ɭɫɬɚɧɨɜɢɬɶ ɩɥɚɬɭ ɢɧɞɢɤɚɰɢɢ ɎɊɆɂ.421419.004Я1. 
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ȼɵɛɪɚɬɶ ɩɭɧɤɬ «ɉɪɨɜɟɪɤɚ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɩɟɪɟɯɨɞɧɨɝɨ ɚɞɚɩɬɟɪɚ «FHF3MX–
FHF3»» ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3M-512. 

Ɂɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ǷȍȘȍȝȖȌȕȖȑ ȈȌȈȗȚȍȘ 

ǼǸǴИ.468359.020

B0

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF
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ǷȓȈȚȈ ȐȕȌȐȒȈȞȐȐ 

ǼǸǴИ.421419.004v1

ǹțȉȉȓȖȒ А ǹțȉȉȓȖȒ В

 

Ɋɢɫɭɧɨɤ 3 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɪɨɜɟɪɤɟ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ 

ɩɟɪɟɯɨɞɧɨɝɨ ɚɞɚɩɬɟɪɚ 

ɉɊɂɆȿɑȺɇɂȿ: ɩɪɨɜɟɪɤɭ ɩɪɨɜɨɞɢɬɶ ɜ ɞɜɚ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ Ⱥ (ɩɨɡɢɰɢɢ ȼ0ȼ7 ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ ȼ (ɩɨɡɢɰɢɢ ȼ8ȼ15 ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). 

 

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɤɢ ɢɞɟɧɬɢɱɟɧ ɩ. 6.2.5.1. 

6.2.5.3 ɉɪɨɜɟɪɤɚ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɭɡɥɚ ɩɨɞɤɥɸɱɟɧɢɹ 
ɦɚɥɨɝɚɛɚɪɢɬɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɨɫɧɚɫɬɤɢ 

ɉɨɞ ɦɚɥɨɝɚɛɚɪɢɬɧɨɣ ɩɨɧɢɦɚɟɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɨɫɧɚɫɬɤɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɧɚ 

ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɚɞɚɩɬɟɪ ɎɊɆɂ.468359.010 (ɍȺɉ). 
ȼɇɂɆȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɚ FHF2 ɞɚɧɧɭɸ ɨɩɟɪɚɰɢɸ ɧɟ ɜɵɩɨɥɧɹɬɶ. 

ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɨɦ 4. 

ɍɫɬɚɧɨɜɢɬɶ ɧɚ Ɍɟɫɬɟɪ ɦɨɞɭɥɶ ɦɚɥɨɝɚɛɚɪɢɬɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɨɫɧɚɫɬɤɢ – ɍȺɉ 

ɎɊɆɂ.468359.010 (ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3M-512 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɢɬɶ 
ɩɟɪɟɯɨɞɧɨɣ ɚɞɚɩɬɟɪ «FHF3MX–FHF3» ɎɊɆɂ.468359.020); 

ɇɚ ɍȺɉ ɭɫɬɚɧɨɜɢɬɶ ɩɥɚɬɭ ɢɧɞɢɤɚɰɢɢ ɍȺɉ ɎɊɆɂ.421419.032. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ: 

– «ɉɪɨɜɟɪɤɚ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ ɦɚɥɨɝɚɛɚɪɢɬɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɨɫɧɚɫɬɤɢ» ɞɥɹ 
Ɍɟɫɬɟɪɨɜ FHF3, FHF3M; 

– «ɉɪɨɜɟɪɤɚ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɦɨɞɭɥɹ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɚɞɚɩɬɟɪɚ» ɞɥɹ 
Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3M-512. 

Ɂɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
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ǷȓȈȚȈ  ȐȕȌȐȒȈȞȐȐ ǻАǷ 
ǼǸǴИ.421419.032

 

ɚ) ɛ) 

Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɪɨɜɟɪɤɟ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ 
ɦɚɥɨɝɚɛɚɪɢɬɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɨɫɧɚɫɬɤɢ: (ɚ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3M; (ɛ) – ɞɥɹ 

Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3M-512 

ɉɊɂɆȿɑȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3Ɇ-512 ɩɪɨɜɟɪɤɭ ɩɪɨɜɨɞɢɬɶ ɜ ɞɜɚ 
ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ Ⱥ (ɩɨɡɢɰɢɢ ȼ0ȼ7 ɦɨɞɭɥɟɣ 
Ɍɟɫɬɟɪɚ). ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ ȼ (ɩɨɡɢɰɢɢ ȼ8ȼ15 
ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). 

 

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɤɢ ɢɞɟɧɬɢɱɟɧ ɩ. 6.2.5.1. 

6.2.6 ɉɪɨɜɟɪɤɚ ɜɨɡɦɨɠɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɪɨɜɟɪɤɚ ɜɨɡɦɨɠɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɫɬɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɨɜɨɞɢɬɫɹ 
ɩɭɬɟɦ ɤɨɧɬɪɨɥɹ ɈɁɍ ɜɟɤɬɨɪɨɜ ɢ ɈɁɍ ɨɲɢɛɨɤ Ɍɟɫɬɟɪɚ. ɉɪɨɜɟɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɫɥɟɞɭɸɳɢɦ ɚɥɝɨɪɢɬɦɚɦ: 

– ɜɫɟ ɧɭɥɢ; 
– ɜɫɟ ɟɞɢɧɢɰɵ; 
– ɲɚɯɦɚɬɧɵɣ ɤɨɞ; 
– ɢɧɜɟɪɫɧɵɣ ɲɚɯɦɚɬɧɵɣ ɤɨɞ; 
– ɚɞɪɟɫ; 
– ɢɧɜɟɪɫɢɹ ɚɞɪɟɫɚ; 
– ɫɥɭɱɚɣɧɵɣ ɤɨɞ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɤɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ «ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɫ 
ɩɚɦɹɬɶɸ» ɫɨ ɜɫɟɦɢ ɜɵɛɪɚɧɧɵɦɢ ɚɥɝɨɪɢɬɦɚɦɢ. ɉɪɨɜɟɪɤɚ ɫɱɢɬɚɟɬɫɹ ɭɫɩɟɲɧɨɣ ɩɪɢ 
ɩɨɥɭɱɟɧɢɢ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɩɨ ɜɫɟɦ ɚɥɝɨɪɢɬɦɚɦ. 

ȼ ɫɥɭɱɚɟ ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɧɚɫɬɨɹɳɟɝɨ ɩɭɧɤɬɚ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɭɩɪɚɜɥɟɧɢɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɢɫɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜɵɯ ɜɟɤɬɨɪɨɜ ɎК ɫɱɢɬɚɸɬɫɹ ɜɵɩɨɥɧɟɧɧɵɦɢ. 

6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɉɪɟɞɟɥɵ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɜɟɥɢɱɢɧ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɜ ɨɩɟɪɚɰɢɹɯ ɩɨɜɟɪɤɢ, 
ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɉɚɫɩɨɪɬɟ ɧɚ Ɍɟɫɬɟɪ ɢ ɩɪɨɞɭɛɥɢɪɨɜɚɧɵ ɜ ɬɚɛɥɢɰɚɯ ɧɚɫɬɨɹɳɟɝɨ ɪɚɡɞɟɥɚ. 
Ɋɟɡɭɥɶɬɚɬ ɢɡɥɨɠɟɧɧɵɯ ɧɢɠɟ ɨɩɟɪɚɰɢɣ ɫɱɢɬɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɦ, ɟɫɥɢ ɜ ɤɨɥɨɧɤɭ 
«Ɋɟɡɭɥɶɬɚɬ» ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ ɨɬɱёɬɚ (ɩɪɨɬɨɤɨɥɚ), ɩɪɢɦɟɪ ɤɨɬɨɪɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 6, ɡɚɧɨɫɢɬɫɹ ɡɚɩɢɫɶ «ȻɊȺК» (ɜ ɷɬɨɦ ɫɥɭɱɚɟ Ɍɟɫɬɟɪ ɫɱɢɬɚɟɬɫɹ ɧɟ 
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ɩɪɨɲɟɞɲɢɦ ɩɨɜɟɪɤɭ). ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜ ɤɨɥɨɧɤɟ «Ɋɟɡɭɥɶɬɚɬ» ɤɚɤɨɣ-ɥɢɛɨ ɡɚɩɢɫɢ ɪɟɡɭɥɶɬɚɬ 
ɩɨ ɭɦɨɥɱɚɧɢɸ ɫɱɢɬɚɟɬɫɹ «ȽɈȾȿɇ». 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɟɪɚɰɢɣ ɩɨ ɩ.ɩ. 6.3.1, 6.3.2 ɩɨɦɢɦɨ ɭɤɚɡɚɧɧɵɯ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɢɫɭɧɤɚɯ ɫɨɟɞɢɧɟɧɢɣ, ɜɵɩɨɥɧɢɬɶ ɩɨɞɤɥɸɱɟɧɢɟ ɨɛɪɚɡɰɨɜɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002 ɢɥɢ ɤɚɥɢɛɪɚɬɨɪɚ–ɢɡɦɟɪɢɬɟɥɹ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɫɢɥɵ ɬɨɤɚ 2601Ⱥ, ɞɚɥɟɟ ɧɚ ɪɢɫɭɧɤɚɯ «ɦɭɥɶɬɢɦɟɬɪ Keithley») ɫ ɩɨɦɨɳɶɸ 
ɤɚɛɟɥɹ NI-488.2 ɤ ɩɨɪɬɭ «IEEE488» ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ Ɍɟɫɬɟɪɚ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɟɪɚɰɢɣ ɩɨ ɩ.ɩ. 6.3.3, 6.3.5.1, 6.3.6, 6.3.7, ɩɨɦɢɦɨ ɭɤɚɡɚɧɧɵɯ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɢɫɭɧɤɚɯ ɫɯɟɦ ɩɨɞɤɥɸɱɟɧɢɹ, ɨɛɟɫɩɟɱɢɬɶ ɫɨɟɞɢɧɟɧɢɟ ɩɨ ɫɟɬɢ Ethernet 

ɨɛɪɚɡɰɨɜɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɰɢɮɪɨɜɨɝɨ ɨɫɰɢɥɥɨɝɪɚɮɚ LeCroy waveRunner 64X) 

ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ Ɍɟɫɬɟɪɚ. 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɟɪɚɰɢɣ ɩɨ ɩ. 6.3.4, ɩɨɦɢɦɨ ɭɤɚɡɚɧɧɵɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɪɢɫɭɧɤɚɯ ɫɨɟɞɢɧɟɧɢɣ, ɜɵɩɨɥɧɢɬɶ ɩɨɞɤɥɸɱɟɧɢɟ ɨɛɪɚɡɰɨɜɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ 
(ɱɚɫɬɨɬɨɦɟɪɚ ɷɥɟɤɬɪɨɧɧɨ-ɫɱɟɬɧɨɝɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ CNT-90) ɫ ɩɨɦɨɳɶɸ ɤɚɛɟɥɹ NI-488.2 

ɤ ɩɨɪɬɭ «IEEE488» ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ Ɍɟɫɬɟɪɚ. 
ɉɊɂɆȿɑȺɇɂȿ: ɧɚ ɫɯɟɦɚɯ ɩɨɞɤɥɸɱɟɧɢɹ ɞɚɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɭɫɥɨɜɧɨ ɧɟ ɩɨɤɚɡɚɧɵ. 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɩɟɪɚɰɢɣ ɩɨ ɩ. 6.3.1 ɞɨɩɭɫɤɚɟɬɫɹ ɢɡɦɟɧɹɬɶ ɩɨɞɤɥɸɱɟɧɢɟ ɤɚɛɟɥɹ 

ɩɨɞɤɥɸɱɟɧɢɹ ɦɭɥɶɬɢɦɟɬɪɚ ɎɊɆɂ.685621.035 (ɎɊɆɂ.685621.097) ɩɨ ɡɚɩɪɨɫɭ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ ɛɟɡ ɜɵɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ Ɍɟɫɬɟɪɚ. 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ PMU, VDD, 

ɩɨɞɫɢɫɬɟɦɵ ɤɚɧɚɥɶɧɨɣ ɷɥɟɤɬɪɨɧɢɤɢ (PIN-ɷɥɟɤɬɪɨɧɢɤɢ), PPMU 

ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 5. 

ɇɚ Ɍɟɫɬɟɪ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɞɢɮɢɤɚɰɢɢ Ɍɟɫɬɟɪɚ, ɭɫɬɚɧɨɜɢɬɶ: 

– FHF2 ...  ............. ɩɥɚɬɭ Check-M ɎɊɆɂ4.421419.005v1-01; 

– FHF3, FHF3Ɇ  .  .............. ɩɥɚɬɭ Check-M1 ɎɊɆɂ.421419.065; 

– FHF3-512, FHF3Ɇ-512 .. ɩɟɪɟɯɨɞɧɨɣ ɚɞɚɩɬɟɪ ɎɊɆɂ.468359.020, ɧɚ ɤɨɬɨɪɵɣ, ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ, ɭɫɬɚɧɨɜɢɬɶ ɩɥɚɬɭ Check-M1 ɎɊɆɂ.421419.065. 

К ɩɥɚɬɟ Check ɩɨɞɤɥɸɱɢɬɶ ɨɛɪɚɡɰɨɜɵɣ ɦɭɥɶɬɢɦɟɬɪ. 
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ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ
ǺȍșȚȍȘȈ Formula HF2 

ǴțȓȤȚȐȔȍȚȘ
Keithley

U

GND

X1
X2

X3

ǲȈȉȍȓȤ «USB ȕȈ ȠȚȍȒȍȘ» 
ǼǸǴИ.685621.035

J114 ǷȓȈȚȈ Check-M 

ǼǸǴИ4.421419.005v1-01
I

X2

 

ɚ) 

ǴțȓȤȚȐȔȍȚȘ 
Keithley

GN

D
I

U

X

1

X

1

ǷȓȈȚȈ Check-M1

ǼǸǴИ.421419.065

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ
ǺȍșȚȍȘȈ FHF

X3

0X2

9

X

2

X3

ЖȋțȚ «Check-ȐȏȔȍȘȐȚȍȓȤ»
ǼǸǴИ.685621.097

X1

1

 

ɛ) 

ǴțȓȤȚȐȔȍȚȘ
Keithley

U

GND

X1

X2

ЖȋțȚ «юheck-ИȏȔȍȘȐȚȍȓȤ» 
ǼǸǴИ.685621.097

I

ǷȍȘȍȝȖȌȕȖȑ ȈȌȈȗȚȍȘ 

ǼǸǴИ.468359.020

B0

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

ǷȓȈȚȈ Check-M1 

ǼǸǴИ.421419.065

ǹțȉȉȓȖȒ А ǹțȉȉȓȖȒ В

X1

X3 X30

 

ɜ) 

Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɨɜɟɪɤɟ PMU, ɢɫɬɨɱɧɢɤɚ VDD, PIN-

ɷɥɟɤɬɪɨɧɢɤɢ, PPMU ɢ ɢɫɬɨɱɧɢɤɨɜ VDD ɜ ɪɟɠɢɦɟ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ: (ɚ) – ɞɥɹ 
Ɍɟɫɬɟɪɚ FHF2; (ɛ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3M; (ɜ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, 

FHF3M-512 
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ɉɊɂɆȿɑȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3Ɇ-512 ɤɨɧɬɪɨɥɶ PMU, VDD, PPMU ɢ 
PIN-ɷɥɟɤɬɪɨɧɢɤɢ ɩɪɨɜɨɞɢɬɶ ɜ ɞɜɚ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ 
ɫɭɛɛɥɨɤ Ⱥ (ɩɨɡɢɰɢɢ ȼ0ȼ7 ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ 
ɫɭɛɛɥɨɤ ȼ (ɩɨɡɢɰɢɢ ȼ8ȼ15 ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). 

6.3.1.1  ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɢ ɢɡɦɟɪɟɧɢɟ ɫɢɝɧɚɥɨɜ ɤɚɧɚɥɚɦɢ Ɍɟɫɬɟɪɚ 

6.3.1.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɫɨɤɨɝɨ, ɫɪɟɞɧɟɝɨ ɢ ɧɢɡɤɨɝɨ ɭɪɨɜɧɟɣ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɞɪɚɣɜɟɪɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɜɵɫɨɤɨɝɨ DRH, ɫɪɟɞɧɟɝɨ VTT ɢ ɧɢɡɤɨɝɨ DRL ɭɪɨɜɧɟɣ ɩɟɪɟɤɥɸɱɟɧɢɹ ɞɪɚɣɜɟɪɚ ɩɪɨɜɨɞɢɬɶ 

ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɬɪɨɟɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɹ ɫɬɚɬɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ (PMU) Ɍɟɫɬɟɪɚ. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɞɪɚɣɜɟɪɚɦɢ» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 

ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 5, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 

ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɞɪɚɣɜɟɪɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 
 5, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 6. 
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Ɍɚɛɥɢɰɚ 5 – ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɞɪɚɣɜɟɪɚ: ɤɨɧɬɪɨɥɶɧɵɟ 
ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɏɫɩɝɠɨɷ 
ɟɫɛɤɝɠɫɛ 

Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ ɪɩɬɭɩɺɨɨɩɞɩ 

ɨɛɪɫɺɡɠɨɣɺ ɪɠɫɠɥɦɹɲɠɨɣɺ ɟɫɛɤɝɠɫɛ, ɧȽ 
ɟɣɛɪɛɢɩɨ 

ɨɛɪɫɺɡɠɨɣɤ 
ɟɫɛɤɝɠɫɛ, Ƚ 

ɨɛɪɫɺɡɠɨɣɠ 
ɪɠɫɠɥɦɹɲɠɨɣɺ 
ɟɫɛɤɝɠɫɛ U, Ƚ 

ɨɬ −0,5 ɞɨ +3,5 −0,3; 0,0; 1,2; 2,4; 3,5 DRH  ±(0,002·U+3)1) 

ɨɬ − 1 ɞɨ +7 −0,8; 0,0; 2,3; 4,6; 7,0 ±(0,002·U+5)1) 

ɨɬ − 2,0 ɞɨ +7,5 −1,8; 0,0; 2,5; 5,0; 7,5 ±(0,002·U+10)1) 

ɨɬ −0,5 ɞɨ +3,5 −0,4; 0,0; 1,2; 2,4; 3,4 VTT ±(0,002·U+3)1) 

ɨɬ − 1 ɞɨ +7 −0,9; 0,0; 2,3; 4,6; 6,9 ±(0,002·U+5)1) 

ɨɬ − 2,0 ɞɨ +7,5 −1,9; 0,0; 2,5; 5,0; 7,4 ±(0,002·U+10)1) 

ɨɬ −0,5 ɞɨ +3,5 −0,5; 0,0; 1,2; 2,4; 3,3 DRL ±(0,002·U+3)1) 

ɨɬ − 1 ɞɨ +7 −1,0; 0,0; 2,3; 4,6; 6,8 ±(0,002·U+5)1) 

ɨɬ − 2,0 ɞɨ +7,5 −2,0; 0,0; 2,5; 5,0; 7,3 ±(0,002·U+10)1) 

1) U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɢɥɥɢɜɨɥɶɬɚɯ 

Ɍɚɛɥɢɰɚ 6 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ 

ɞɪɚɣɜɟɪɚ (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɫɨɤɨɝɨ, ɫɪɟɞɧɟɝɨ ɢ ɧɢɡɤɨɝɨ 

ɭɪɨɜɧɟɣ ɩɟɪɟɤɥɸɱɟɧɢɹ ɞɪɚɣɜɟɪɚ 

     

 Кɚɧɚɥ  0;  Ⱦɢɚɩɚɡɨɧ VR0 (-0.5 .. 3.5), B      

 State_L      

02 Ɍɟɫɬ 0;  ɇɚɩɪɹɠɟɧɢɟ (B) -0.5000 -0.5000 0.0040 0.0000  

02 Ɍɟɫɬ 1;  ɇɚɩɪɹɠɟɧɢɟ (B) 0.0000 -0.0001 0.0030 0.0001  

02 Ɍɟɫɬ 2;  ɇɚɩɪɹɠɟɧɢɟ (B) 1.2000 1.2000 0.0054 0.0000  

02 Ɍɟɫɬ 3;  ɇɚɩɪɹɠɟɧɢɟ (B) 2.4000 2.4003 0.0078 0.0003  

02 Ɍɟɫɬ 4;  ɇɚɩɪɹɠɟɧɢɟ (B) 3.3000 3.3003 0.0096 0.0003  

 State_H      

02 Ɍɟɫɬ 0;  ɇɚɩɪɹɠɟɧɢɟ (B) -0.3000 -0.3002 0.0036 0.0002  

02 Ɍɟɫɬ 1;  ɇɚɩɪɹɠɟɧɢɟ (B) 0.0000 -0.0004 0.0030 0.0004  

02 Ɍɟɫɬ 2;  ɇɚɩɪɹɠɟɧɢɟ (B) 1.2000 1.1997 0.0054 0.0003  

02 Ɍɟɫɬ 3;  ɇɚɩɪɹɠɟɧɢɟ (B) 2.4000 2.4001 0.0078 0.0001  

02 Ɍɟɫɬ 4;  ɇɚɩɪɹɠɟɧɢɟ (B) 3.5000 3.5004 0.0100 0.0004  

 State_T      

02 Ɍɟɫɬ 0;  ɇɚɩɪɹɠɟɧɢɟ (B) -0.4000 -0.4000 0.0038 0.0000  

02 Ɍɟɫɬ 1;  ɇɚɩɪɹɠɟɧɢɟ (B) 0.0000 -0.0001 0.0030 0.0001  

02 Ɍɟɫɬ 2;  ɇɚɩɪɹɠɟɧɢɟ (B) 1.2000 1.1995 0.0054 0.0005  

02 Ɍɟɫɬ 3;  ɇɚɩɪɹɠɟɧɢɟ (B) 2.4000 2.3998 0.0078 0.0002  

02 Ɍɟɫɬ 4;  ɇɚɩɪɹɠɟɧɢɟ (B) 3.4000 3.3998 0.0098 0.0002  

 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɢ PMU ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɪɟɠɢɦ FN ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɤɚɧɚɥɭ (ɞɪɚɣɜɟɪɭ). Ⱦɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɢɚɩɚɡɨɧ ɢ 
ɧɚɩɪɹɠɟɧɢɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɞɪɚɣɜɟɪɚ. ɋ ɩɨɦɨɳɶɸ PMU ɢɡɦɟɪɹɟɬɫɹ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ 
ɧɚɩɪɹɠɟɧɢɟ. 
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6.3.1.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɤɨɦɩɚɪɚɬɨɪɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɩɟɪɟɤɥɸɱɟɧɢɹ ɤɨɦɩɚɪɚɬɨɪɚ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɫɥɢɱɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɬɪɨɟɧɧɨɝɨ 
ɢɡɦɟɪɢɬɟɥɹ ɫɬɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ (PMU) Ɍɟɫɬɟɪɚ. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɤɨɦɩɚɪɚɬɨɪɚɦɢ» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 

ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 7, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɤɨɦɩɚɪɚɬɨɪɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 7, ɢ ɡɚɩɨɥɧɹɟɬ 
ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 8. 

Ɍɚɛɥɢɰɚ 7 – ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɤɨɦɩɚɪɚɬɨɪɚ: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ 
ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɏɫɩɝɨɣ 
ɥɩɨɭɫɩɦɺ 

ɥɩɧɪɛɫɛɭɩɫɛ 

ɇɩɟɣɯɣɥɛɱɣɺ 

ɍɠɬɭɠɫɛ 

Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ 
ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ 
ɣɢɧɠɫɠɨɣɺ ɪɩɬɭɩɺɨɨɩɞɩ 

ɨɛɪɫɺɡɠɨɣɺ ɪɠɫɠɥɦɹɲɠɨɣɺ 
ɥɩɧɪɛɫɛɭɩɫɛ, ɧȽ 

ɟɣɛɪɛɢɩɨ 
ɨɛɪɫɺɡɠɨɣɤ 

ɥɩɧɪɛɫɛɭɩɫɛ, Ƚ 

ɨɛɪɫɺɡɠɨɣɠ 
PMU, Ƚ 

ɨɬ −0,5 ɞɨ 3,5 −0,5; 0,0; 1,2; 
2,4; 3,5 

CPH ɢ CPL ɜɫɟ 
ɦɨɞɢɮɢɤɚɰɢɢ 

±(0,003·U+15)1) 

ɨɬ − 1 ɞɨ 7 −1,0; 0,0; 2,3; 
4,6; 7,0 

ɜɫɟ 
ɦɨɞɢɮɢɤɚɰɢɢ 

±(0,003·U+20)1) 

ɨɬ − 2,0 ɞɨ 7,5 −2,0; 0,0; 2,5; 
5,0; 7,5 

FHF2 ɞɢɚɩɚɡɨɧ ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ 

FHF3, 

FHF3M, 

FHF3-512 

FHF3M-512 

±(0,003·U+30)1) 

1) U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɢɥɥɢɜɨɥɶɬɚɯ 

Ɍɚɛɥɢɰɚ 8 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɨɜɟɪɤɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɤɨɦɩɚɪɚɬɨɪɚ (ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɤɨɦɩɚɪɚɬɨɪɚ 

     

   Кɚɧɚɥ  0;  Ⱦɢɚɩɚɡɨɧ VR0 (-0.5 .. 3.5), B      

 CmpH      

02 Ɍɟɫɬ 0;  ɇɚɩɪɹɠɟɧɢɟ CMP (B) -0.5003 -0.4993 0.0165 0.0010  

02 Ɍɟɫɬ 1;  ɇɚɩɪɹɠɟɧɢɟ CMP (B) -0.0006 -0.0009 0.0150 0.0002  

02 Ɍɟɫɬ 2;  ɇɚɩɪɹɠɟɧɢɟ CMP (B) 1.2000 1.2001 0.0186 0.0001  

02 Ɍɟɫɬ 3;  ɇɚɩɪɹɠɟɧɢɟ CMP (B) 2.4003 2.4006 0.0222 0.0003  

02 Ɍɟɫɬ 4;  ɇɚɩɪɹɠɟɧɢɟ CMP (B) 3.5006 3.4999 0.0255 0.0007  

 CmpL      

02 Ɍɟɫɬ 0;  ɇɚɩɪɹɠɟɧɢɟ CMP (B) -0.5003 -0.4999 0.0165 0.0004  

02 Ɍɟɫɬ 1;  ɇɚɩɪɹɠɟɧɢɟ CMP (B) -0.0006 -0.0016 0.0150 0.0010  

02 Ɍɟɫɬ 2;  ɇɚɩɪɹɠɟɧɢɟ CMP (B) 1.2000 1.2001 0.0186 0.0001  

02 Ɍɟɫɬ 3;  ɇɚɩɪɹɠɟɧɢɟ CMP (B) 2.4003 2.4004 0.0222 0.0001  

02 Ɍɟɫɬ 4;  ɇɚɩɪɹɠɟɧɢɟ CMP (B) 3.5006 3.4994 0.0255 0.0012  



ɎɊɆɂ.410179.001 Ɇɉ ɪɟɞɚɤɰɢɹ 4 

24 

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɪɚɣɜɟɪ ɤɚɧɚɥɚ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɪɟɠɢɦ 
ɜɵɫɨɤɨɢɦɩɟɞɚɧɫɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. PMU ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɤɚɧɚɥɭ (ɤɨɦɩɚɪɚɬɨɪɭ) ɢ 
ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɪɟɠɢɦ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ 
ɡɚɞɚёɬɫɹ ɞɢɚɩɚɡɨɧ ɧɚɩɪɹɠɟɧɢɣ ɤɨɦɩɚɪɚɬɨɪɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ PMU. 

ɍɫɬɚɧɨɜɢɜɲɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ ɢɡɦɟɪɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ PMU ɢ ɤɨɦɩɚɪɚɬɨɪɚ. Ɋɟɡɭɥɶɬɚɬɵ 

ɫɪɚɜɧɢɜɚɸɬɫɹ. 

6.3.1.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɥɵ ɜɯɨɞɧɨɝɨ ɬɨɤɚ ɤɚɧɚɥɨɜ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɥɵ ɜɯɨɞɧɨɝɨ ɬɨɤɚ ɤɚɧɚɥɨɜ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɬɪɨɟɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɹ ɫɬɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ (PMU) Ɍɟɫɬɟɪɚ. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɜɯɨɞɧɨɝɨ ɬɨɤɚ ɤɚɧɚɥɨɜ» ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ 
ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 9, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɞɨɩɭɫɤɚɟɦɵɯ ɩɪɟɞɟɥɨɜ ɫɢɥɵ ɜɯɨɞɧɨɝɨ ɬɨɤɚ, ɭɤɚɡɚɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 9, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 10. 

Ɍɚɛɥɢɰɚ 9 – ɋɢɥɚ ɜɯɨɞɧɨɝɨ ɬɨɤɚ ɤɚɧɚɥɨɜ: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ 
ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ȿɩɪɮɬɥɛɠɧɶɠ ɪɫɠɟɠɦɶ ɬɣɦɶ ɝɰɩɟɨɩɞɩ ɭɩɥɛ 
ɥɛɨɛɦɛ, ɨА ɨɛɪɫɺɡɠɨɣɠ ɬɫɠɟɨɠɞɩ ɮɫɩɝɨɺ 

ɟɫɛɤɝɠɫɛ VTT, Ƚ 
ɨɛɪɫɺɡɠɨɣɠ PMU, 

Ƚ 

−1,9 0,0; 3,0; 7,5 ɨɬ −30 ɞɨ +30 

0,0 0,0 

+7,4 −2; 0 

 

Ɍɚɛɥɢɰɚ 10 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɨɜɟɪɤɢ ɫɢɥɵ ɜɯɨɞɧɨɝɨ ɬɨɤɚ ɤɚɧɚɥɨɜ (ɮɪɚɝɦɟɧɬ) 
№ 

Ɋɦ.(ɥɛɨ.) 
Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɥɵ ɜɯɨɞɧɨɝɨ ɬɨɤɚ ɤɚɧɚɥɨɜ      

 Кɚɧɚɥ 0      

02 Uvtt = -1.9 ȼ, UНut = 7.5 ȼ, IНut, ДЧA] 0.0000 4.3079 30.0000 4.3079  

02 Uvtt = -1.9 ȼ, UНut = 3 ȼ, IНut, ДЧA] 0.0000 0.2248 30.0000 0.2248  

02 Uvtt = -1.9 ȼ, UНut = 0 ȼ, IНut, ДЧA] 0.0000 -2.2574 30.0000 2.2574  

02 Uvtt = 0 ȼ, UНut = 0 ȼ, IНut, ДЧA] 0.0000 -2.1829 30.0000 2.1829  

02 Uvtt = 7.4 ȼ, UНut = 0 ȼ, IНut, ДЧA] 0.0000 -2.1829 30.0000 2.1829  

02 Uvtt = 7.4 ȼ, UНut = -2 ȼ, IНut, ДЧA] 0.0000 -4.1066 30.0000 4.1066  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɪɚɣɜɟɪ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɪɟɠɢɦ 
ɜɵɫɨɤɨɢɦɩɟɞɚɧɫɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. PMU ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɤɚɧɚɥɭ (ɞɪɚɣɜɟɪɭ) ɢ ɩɟɪɟɜɨɞɢɬɫɹ ɜ 
ɪɟɠɢɦ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ VTT ɞɪɚɣɜɟɪɚ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ PMU. ɋ ɩɨɦɨɳɶɸ PMU ɢɡɦɟɪɹɟɬɫɹ ɫɢɥɚ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɬɨɤɚ. 

6.3.1.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɯɨɞɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɵɫɨɤɨɝɨ, ɧɢɡɤɨɝɨ ɢ 
ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ ɞɪɚɣɜɟɪɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɯɨɞɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɵɫɨɤɨɝɨ DRH, ɧɢɡɤɨɝɨ DRL ɢ ɫɪɟɞɧɟɝɨ 
VTT ɭɪɨɜɧɹ ɞɪɚɣɜɟɪɚ ɩɪɨɜɨɞɢɬɶ ɤɨɫɜɟɧɧɵɦ ɦɟɬɨɞɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɬɪɨɟɧɧɨɝɨ 
ɢɡɦɟɪɢɬɟɥɹ ɫɬɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ (PMU) Ɍɟɫɬɟɪɚ. 
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ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɜɵɯɨɞɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɤɚɧɚɥɨɜ» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 

ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 11, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɞɨɩɭɫɤɚɟɦɵɯ ɩɪɟɞɟɥɨɜ ɜɵɯɨɞɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɭɤɚɡɚɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 11, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 12. 

Ɍɚɛɥɢɰɚ 11 – ȼɵɯɨɞɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɧɚɥɨɜ: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ 
ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ȿɩɪɮɬɥɛɠɧɶɠ ɪɫɠɟɠɦɶ 
ɝɶɰɩɟɨɩɞɩ ɬɩɪɫɩɭɣɝɦɠɨɣɺ, ɉɧ 

ɬɣɦɛ 
ɭɩɥɛ 

PMU IL, 
ɧА 

ɨɛɪɫɺɡɠɨɣɠ ɟɫɛɤɝɠɫɛ U, Ƚ ɮɫɩɝɠɨɷ 
ɟɫɛɤɝɠɫɛ 

−20; 
−102); 
+102); 
+20 

−0,995; −0,750; −0,505; −0,495; −0,250; −0,005; 
0,010; 1,000; 1,990; 2,010; 2,500; 2,990; 3,010; 
3,500; 3,990; 4,005; 4,250; 4,495; 4,505; 4,750; 
4,995; 5,005; 5,250; 5,495; 5,505; 5,750; 5,995; 
6,003; 6,150; 6,297; 6,303; 6,475; 6,647; 6,652; 

6,737; 6,823; 6,827; 6,912; 6,998 

DRH ɩɪɢ U ɨɬ 0,5 ɞɨ 7,0 ȼ ɢ 
IL ɨɬ 0 ɞɨ 20 ɦА 

(50±R)1) 

ɜ ɞɪɭɝɢɯ ɪɟɠɢɦɚɯ (50±8) 

DRL ɩɪɢ U ɨɬ −0,5 ɞɨ +6,0 ȼ ɢ 
IL ɨɬ −20 ɞɨ 0 ɦА 

(50±R)1) 

ɜ ɞɪɭɝɢɯ ɪɟɠɢɦɚɯ (50±8)  

VTT ɩɪɢ U ɨɬ 1 ɞɨ 4 ȼ, ɢ 
IL ɨɬ −20 ɞɨ +20 ɦА, 

(50±R)1) 

ɜ ɞɪɭɝɢɯ ɪɟɠɢɦɚɯ (50±8) 
1) R = 6 ɞɥɹ Ɍɟɫɬɟɪɚ FHF2; R = 5 ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3Ɇ, FHF3-512, FHF3Ɇ-512 
2) Ⱦɥɹ Ɍɟɫɬɟɪɚ FHF2 ɜ ɞɚɧɧɨɣ ɬɨɱɤɟ ɤɨɧɬɪɨɥɶ ɧɟ ɩɪɨɜɨɞɢɬɶ 
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Ɍɚɛɥɢɰɚ 12 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɵɯɨɞɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɤɚɧɚɥɨɜ 
(ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɯɨɞɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜɵɫɨɤɨɝɨ, 
ɧɢɡɤɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ ɞɪɚɣɜɟɪɚ 

     

   Кɚɧɚɥ  0;  ɭɪɨɜɟɧɶ StatО_L      

02 Ɍɟɫɬ  0;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.995 
B; Ɍɨɤ =  0.020 A) 

50.0000 47.7181 8.0000 2.2819  

02 Ɍɟɫɬ  0;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.995 
B; Ɍɨɤ =  0.010 A) 

50.0000 49.8651 8.0000 0.1349  

02 Ɍɟɫɬ  0;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.995 
B; Ɍɨɤ = -0.010 A) 

50.0000 51.3792 8.0000 1.3792  

02 Ɍɟɫɬ  0;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.995 
B; Ɍɨɤ = -0.020 A) 

50.0000 50.8828 8.0000 0.8828  

02 Ɍɟɫɬ  1;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.750 
B; Ɍɨɤ =  0.020 A) 

50.0000 48.7730 8.0000 1.2270  

02 Ɍɟɫɬ  1;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.750 
B; Ɍɨɤ =  0.010 A) 

50.0000 51.1061 8.0000 1.1061  

02 Ɍɟɫɬ  1;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.750 
B; Ɍɨɤ = -0.010 A) 

50.0000 51.3047 8.0000 1.3047  

02 Ɍɟɫɬ  1;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.750 
B; Ɍɨɤ = -0.020 A) 

50.0000 50.8331 8.0000 0.8331  

02 Ɍɟɫɬ  2;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.505 
B; Ɍɨɤ =  0.020 A) 

50.0000 49.6293 8.0000 0.3707  

02 Ɍɟɫɬ  2;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.505 
B; Ɍɨɤ =  0.010 A) 

50.0000 51.3792 8.0000 1.3792  

02 Ɍɟɫɬ  2;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.505 
B; Ɍɨɤ = -0.010 A) 

50.0000 51.2551 8.0000 1.2551  

02 Ɍɟɫɬ  2;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.505 
B; Ɍɨɤ = -0.020 A) 

50.0000 50.8207 8.0000 0.8207  

02 Ɍɟɫɬ  3;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.495 
B; Ɍɨɤ =  0.020 A) 

50.0000 49.6293 8.0000 0.3707  

02 Ɍɟɫɬ  3;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.495 
B; Ɍɨɤ =  0.010 A) 

50.0000 51.3047 8.0000 1.3047  

02 Ɍɟɫɬ  3;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.495 
B; Ɍɨɤ = -0.010 A) 

50.0000 51.2302 5.0000 1.2302  

02 Ɍɟɫɬ  3;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.495 
B; Ɍɨɤ = -0.020 A) 

50.0000 50.7835 5.0000 0.7835  

02 Ɍɟɫɬ  4;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.250 
B; Ɍɨɤ =  0.020 A) 

50.0000 49.5921 8.0000 0.4079  

02 Ɍɟɫɬ  4;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.250 
B; Ɍɨɤ =  0.010 A) 

50.0000 51.0565 8.0000 1.0565  

02 Ɍɟɫɬ  4;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.250 
B; Ɍɨɤ = -0.010 A) 

50.0000 51.1061 5.0000 1.1061  

02 Ɍɟɫɬ  4;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.250 
B; Ɍɨɤ = -0.020 A) 

50.0000 50.7338 5.0000 0.7338  

02 Ɍɟɫɬ  5;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.005 
B; Ɍɨɤ =  0.020 A) 

50.0000 49.0832 8.0000 0.9168  

02 Ɍɟɫɬ  5;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.005 
B; Ɍɨɤ =  0.010 A) 

50.0000 50.6097 8.0000 0.6097  

02 Ɍɟɫɬ  5;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.005 
B; Ɍɨɤ = -0.010 A) 

50.0000 50.9572 5.0000 0.9572  

02 Ɍɟɫɬ  5;  ɋɨɩɪɨɬɢɜɥɟɧɢɟ, Ɉɦ  (ɩɚɪɚɦɟɬɪɵ: ɇɚɩɪ. = -0.005 
B; Ɍɨɤ = -0.020 A) 

50.0000 50.6718 5.0000 0.6718  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɢɚɩɚɡɨɧ ɧɚɩɪɹɠɟɧɢɣ ɞɪɚɣɜɟɪɚ 
ɨɬ − 2,0 ɞɨ 7,5 ȼ. PMU ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɤɚɧɚɥɭ (ɞɪɚɣɜɟɪɭ). Ⱦɥɹ ɜɫɟɯ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɭɪɨɜɟɧɶ ɢ ɧɚɩɪɹɠɟɧɢɟ ɞɪɚɣɜɟɪɚ. PMU ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɪɟɠɢɦ ɜɵɫɨɤɨɝɨ 
ɜɯɨɞɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɋ ɩɨɦɨɳɶɸ PMU ɢɡɦɟɪɹɟɬɫɹ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ 
(ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɪɚɣɜɟɪɚ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ / ɛɟɡ ɧɚɝɪɭɡɤɢ). Ⱦɚɥɟɟ PMU 

ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɜ ɪɟɠɢɦ ɡɚɞɚɧɢɹ ɫɢɥɵ ɬɨɤɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɢɥɚ ɬɨɤɚ PMU (ɧɚɝɪɭɡɤɚ) ɢ 
ɜɧɨɜɶ ɫ ɩɨɦɨɳɶɸ PMU ɢɡɦɟɪɹɟɬɫɹ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɪɚɣɜɟɪɚ. ɇɚ 
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ɨɫɧɨɜɚɧɢɢ ɢɡɦɟɪɟɧɧɵɯ ɞɚɧɧɵɯ ɜɵɱɢɫɥɹɟɬɫɹ ɜɵɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɚɣɜɟɪɚ ɩɨ ɡɚɤɨɧɭ 
Ɉɦɚ. 

6.3.1.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɢɥɵ ɬɨɤɚ ɧɚɝɪɭɡɤɢ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɢɥɵ ɬɨɤɚ ɧɚɝɪɭɡɤɢ ɤɚɧɚɥɚ (ɫɢɥɵ ɬɨɤɚ ɨɝɪɚɧɢɱɟɧɢɹ 
ɞɪɚɣɜɟɪɚ) ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɬɪɨɟɧɧɨɝɨ 
ɢɡɦɟɪɢɬɟɥɹ ɫɬɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ (PMU) Ɍɟɫɬɟɪɚ. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɬɨɤɨɜ ɨɝɪɚɧɢɱɟɧɢɹ ɤɚɧɚɥɨɜ» ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ 
ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 13, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɞɨɩɭɫɤɚɟɦɵɯ ɩɪɟɞɟɥɨɜ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɢɥɵ ɬɨɤɚ ɧɚɝɪɭɡɤɢ, 

ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 13, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 14. 

Ɍɚɛɥɢɰɚ 13 – ɋɢɥɚ ɬɨɤɨɜ ɨɝɪɚɧɢɱɟɧɢɹ ɤɚɧɚɥɨɜ: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ 
ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ȿɩɪɮɬɥɛɠɧɶɠ ɪɫɠɟɠɦɶ ɧɛɥɬɣɧɛɦɷɨɩɤ ɬɣɦɶ 
ɭɩɥɛ ɨɛɞɫɮɢɥɣ, ɨɠ ɧɠɨɠɠ, ɧА ɮɫɩɝɠɨɷ 

ɟɫɛɤɝɠɫɛ 
ɨɛɪɫɺɡɠɨɣɠ 
ɟɫɛɤɝɠɫɛ, Ƚ 

ɨɛɪɫɺɡɠɨɣɠ 
PMU, Ƚ 

DVH 7,0 −1,5 35 

−1,5 7,0 

DVL 7,0 −1,5 

−1,5 7,0 

VTT 7,0 −1,5 

−1,5 7,0 

 

Ɍɚɛɥɢɰɚ 14 — ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɢɥɵ ɬɨɤɚ ɧɚɝɪɭɡɤɢ 

№ ʿл. 
;к̦̌.Ϳ  ʻ̛̦̌̏̌̚е те̭т̌ ;̬е̛̙̥Ϳ                             О̛̙д̌е̥ое И̥̚е̬е̦̦ое  Допу̭к   Откло̦е̛̦е ˀе̚ул̽т̌т 

02 Оп̬еделе̛̦е ̥̌к̛̭̥̌л̦̽о̜ ̛̭л̼ ток̌ ̦̬̌̐у̚к̛        

     К̦̌̌л  Ϭ         

   State_L         

   ʻ̌п̬̙́е̛̦е д̬̜̌̏е̬̌ ϳ.ϬϬϬ В         

   Ток о̸̛̬̦̐̌е̛̦́, ̥А, 35,0000 48,5615   13,5615 

   ʻ̌п̬̙́е̛̦е д̬̜̌̏е̬̌ -ϭ.ϱϬϬ В         

   Ток о̸̛̬̦̐̌е̛̦́, ̥А, -35,0000 -62,5634   27,5634 

  

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɪɚɣɜɟɪ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɚɤɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ. 
ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɢɚɩɚɡɨɧ ɧɚɩɪɹɠɟɧɢɣ ɞɪɚɣɜɟɪɚ ɨɬ − 2,0 ɞɨ 7,5. PMU ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɤɚɧɚɥɭ. ȼɨ ɜɫɟɯ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɞɪɚɣɜɟɪɚ ɢ ɧɚɩɪɹɠɟɧɢɟ 
PɆU. ɋ ɩɨɦɨɳɶɸ PɆU ɢɡɦɟɪɹɟɬɫɹ ɫɢɥɚ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɬɨɤɚ ɨɝɪɚɧɢɱɟɧɢɹ. 

6.3.1.2 Ⱥɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ  

6.3.1.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɜɬɟɤɚɸɳɟɝɨ ɢ 
ɜɵɬɟɤɚɸɳɟɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɬɪɨɟɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɹ ɫɬɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ (PMU) Ɍɟɫɬɟɪɚ. 
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ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɬɨɤɨɜ ɚɤɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 

ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 16, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 16, ɢ 
ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 15. 

Ɍɚɛɥɢɰɚ 15 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɨɜɟɪɤɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ (ɮɪɚɝɦɟɧɬ) 

№ ʿл. 
;к̦̌.Ϳ  ʻ̛̦̌̏̌̚е те̭т̌ ;̬е̛̙̥Ϳ                              О̛̙д̌е̥ое И̥̚е̬е̦̦ое  Допу̭к   Откло̦е̛̦е ˀе̚ул̽т̌т 

02 

Оп̬еделе̛̦е ̭̌̍ол̀т̦о̜ по̬̐е̹̦о̭т̛ ̏о̭п̬о̛̏̚еде̛̦́ ̛̭л̼ по̭то̦̦́о̐о 
ток̌ ̌кт̛̦̏о̜ ̦̬̌̐у̚к̛   

 
    К̦̌̌л  Ϭ         

 
  ʻ̌п̬̙́е̛̦е ̦̌ к̦̌̌ле, [В]  -2         

 
02 Те̭т Ϭ;  Ток ̌кт̛̦̏о̜ ̦̬̌̐у̚к̛ ;̥АͿ 0,0000 -0,0001 0,0300 0,0001 

 
02 Те̭т ϭ;  Ток ̌кт̛̦̏о̜ ̦̬̌̐у̚к̛ ;̥АͿ 0,1000 0,1004 0,0302 0,0004 

 
02 Те̭т Ϯ;  Ток ̌кт̛̦̏о̜ ̦̬̌̐у̚к̛ ;̥АͿ 0,5000 0,5023 0,0310 0,0023 

 
02 Те̭т ϯ;  Ток ̌кт̛̦̏о̜ ̦̬̌̐у̚к̛ ;̥АͿ 5,0000 5,0061 0,0400 0,0061 

 
02 Те̭т ϰ;  Ток ̌кт̛̦̏о̜ ̦̬̌̐у̚к̛ ;̥АͿ 10,0000 9,9959 0,0500 0,0041 

 
02 Те̭т ϱ;  Ток ̌кт̛̦̏о̜ ̦̬̌̐у̚к̛ ;̥АͿ 15,0000 14,9856 0,0600 0,0144 

 
02 Те̭т ϲ;  Ток ̌кт̛̦̏о̜ ̦̬̌̐у̚к̛ ;̥АͿ 20,0000 19,9904 0,0700 0,0096 

 
02 Те̭т ϳ;  Ток ̌кт̛̦̏о̜ ̦̬̌̐у̚к̛ ;̥АͿ 24,0000 24,0023 0,0780 0,0023 

  

Ɍɚɛɥɢɰɚ 16 – ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ: 
ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

ɇɩɟɣɯɣɥɛɱɣɺ 
ɍɠɬɭɠɫɛ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ 
ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ 
ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ ɬɣɦɶ 

ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ ɛɥɭɣɝɨɩɤ 
ɨɛɞɫɮɢɥɣ, ɧɥА 

ɨɛɪɫɺɡɠɨɣɠ 
PMU, Ƚ 

ɨɛɪɫɺɡɠɨɣɠ 
ɟɫɛɤɝɠɫɛ VTT, 

Ƚ 

ɬɣɦɛ 
ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ 

ɛɥɭɣɝɨɩɤ 
ɨɛɞɫɮɢɥɣ, ɧА 

FHF2 −1,0 3 −0,5; −5,0; −10,0; 
−15,0; −20,0; −25 

±(0,002·I+50)1) 

+7,0 3 0,5; 5,0; 10,0; 15,0; 
20,0; 25,0 

FHF3 

FHF3Ɇ 

FHF3-512 

FHF3Ɇ-512 

−2,0 2,75 0,0; −0,1; −0,5; 
−5,0; −10,0; −15,0; 

−20,0; −24,0 

±(0,002·I+30)1) 

+7,5 2,75 0,0; 0,1; 0,5; 5,0; 
10,0; 15,0; 20,0; 

24,0 
1) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɫɢɥɵ ɬɨɤɚ ɜ ɦɢɤɪɨɚɦɩɟɪɚɯ 

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɢɫɬɨɱɧɢɤ PMU ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɤɚɧɚɥɭ. Ⱦɥɹ 
ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ ɞɪɚɣɜɟɪɚ VTT, 

ɫɢɥɚ ɬɨɤɚ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɧɚɩɪɹɠɟɧɢɟ PMU. ɋ ɩɨɦɨɳɶɸ PMU ɢɡɦɟɪɹɟɬɫɹ 

ɭɫɬɚɧɨɜɢɜɲɚɹɫɹ ɫɢɥɚ ɜɵɬɟɤɚɸɳɟɝɨ (ɜɬɟɤɚɸɳɟɝɨ) ɬɨɤɚ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ. 
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6.3.1.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ, ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɫɬɪɨɟɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɹ ɫɬɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ (PMU) Ɍɟɫɬɟɪɚ. 

ȼɇɂɆȺɇɂȿ: ɞɚɧɧɭɸ ɨɩɟɪɚɰɢɸ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3Ɇ, 

FHF3-512, FHF3Ɇ-512. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɧɚɩɪɹɠɟɧɢɣ ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ» ɢ 
ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 17, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ, ɭɤɚɡɚɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 17, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 18.  

Ɍɚɛɥɢɰɚ 17 – ɇɚɩɪɹɠɟɧɢɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ 
ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 

ɪɩɬɭɩɺɨɨɩɞɩ ɨɛɪɫɺɡɠɨɣɺ 
ɪɠɫɠɥɦɹɲɠɨɣɺ ɛɥɭɣɝɨɩɤ ɨɛɞɫɮɢɥɣ, ɧȽ 

ɬɣɦɛ ɭɩɥɛ ɣɬɭɩɲɨɣɥɛ 
(ɪɫɣɠɧɨɣɥɛ) ɛɥɭɣɝɨɩɤ 

ɨɛɞɫɮɢɥɣ, ɧА 

ɟɣɛɪɛɢɩɨ 
ɨɛɪɫɺɡɠɨɣɤ 

ɥɛɨɛɦɛ 

ɨɛɪɫɺɡɠɨɣɠ 
ɬɫɠɟɨɠɞɩ ɮɫɩɝɨɺ 
ɟɫɛɤɝɠɫɛ ECM, Ƚ 

0,1 (0,1); 0,1 (7,5); 0,1 
(24,0); 7,5 (0,1); 7,5 (7,5); 
7,5 (24,0); 24,0 (0,1); 24,0 

(7,5); 24,0 (24,0) 

ɨɬ −0,5 ɞɨ 3,5 −0,4 ±100 

1,5 

3,4 

ɨɬ − 1 ɞɨ 7 −0,9 

3,0 

6,9 

ɨɬ − 2,0 ɞɨ 7,5 −1,5 

4,0 

7,0 

 

Ɍɚɛɥɢɰɚ 18 — ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɨɜɟɪɤɢ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ 
(ɮɪɚɝɦɟɧɬ) 

№ ɉɥ. 
(ɤɚɧ.) 

 ɇɚɡɜɚɧɢɟ ɬɟɫɬɚ (ɪɟɠɢɦ)                             Ɉɠɢɞɚɟɦɨɟ Иɡɦɟɪɟɧɧɨɟ  Ⱦɨɩɭɫɤ   Ɉɬɤɥɨɧɟɧɢɟ Ɋɟɡɭɥɶɬɚɬ 

03 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ 

   

    Кɚɧɚɥ  0; Ⱦɢɚɩɚɡɨɧ VR0; ECM = 
-0.4 ȼ  

         

 IsrМ=0.1 ɦА,  IsЧФ=0.1 ɦА -0,4000 -0,4027 0,1000 0,0027  

 IsrМ=0.1 ɦА,  IsЧФ=7.5 ɦА -0,4000 -0,4153 0,1000 0,0153  

 IsrМ=0.1 ɦА,  IsЧФ=24 ɦА -0,4000 -0,4414 0,1000 0,0414  

 IsrМ=7.5 ɦА,  IsЧФ=0.1 ɦА -0,4000 -0,3868 0,1000 0,0132  

 IsrМ=7.5 ɦА,  IsЧФ=7.5 ɦА -0,4000 -0,4027 0,1000 0,0027  

 IsrМ=7.5 ɦА,  IsЧФ=24 ɦА -0,4000 -0,3878 0,1000 0,0122  

 IsrМ=24 ɦА,  IsЧФ=0.1 ɦА -0,4000 -0,3629 0,1000 0,0371  

 IsrМ=24 ɦА,  IsЧФ=7.5 ɦА -0,4000 -0,4203 0,1000 0,0203  
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 IsrМ=24 ɦА,  IsЧФ=24 ɦА -0,4000 -0,4096 0,1000 0,0096  

 Кɚɧɚɥ 0; Ⱦɢɚɩɚɡɨɧ VR0; ECM = 
1.5 ȼ 

     

 IsrМ=0.1 ɦА,  IsЧФ=0.1 ɦА 1,5000 1,4979 0,1000 0,0021  

 IsrМ=0.1 ɦА,  IsЧФ=7.5 ɦА 1,5000 1,4850 0,1000 0,0150  

 IsrМ=0.1 ɦА,  IsЧФ=24 ɦА 1,5000 1,4580 0,1000 0,0420  

 IsrМ=7.5 ɦА,  IsЧФ=0.1 ɦА 1,5000 1,5141 0,1000 0,0141  

 IsrМ=7.5 ɦА,  IsЧФ=7.5 ɦА 1,5000 1,4989 0,1000 0,0011  

 IsrМ=7.5 ɦА,  IsЧФ=24 ɦА 1,5000 1,5123 0,1000 0,0123  

 IsrМ=24 ɦА,  IsЧФ=0.1 ɦА 1,5000 1,5369 0,1000 0,0369  

 IsrМ=24 ɦА,  IsЧФ=7.5 ɦА 1,5000 1,4798 0,1000 0,0202  

 IsrМ=24 ɦА,  IsЧФ=24 ɦА 1,5000 1,4907 0,1000 0,0093  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɧɚ ɤɚɧɚɥɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɟɠɢɦ ɚɤɬɢɜɧɨɣ 
ɧɚɝɪɭɡɤɢ. PMU ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɤɚɧɚɥɭ. Ⱦɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɡɚɞɚɸɬɫɹ ɞɢɚɩɚɡɨɧ 
ɧɚɩɪɹɠɟɧɢɣ ɤɚɧɚɥɚ, ɫɢɥɵ ɜɵɬɟɤɚɸɳɟɝɨ (ɢɫɬɨɱɧɢɤ) ɢ ɜɬɟɤɚɸɳɟɝɨ (ɩɪɢёɦɧɢɤ) ɬɨɤɚ 
ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɧɚɩɪɹɠɟɧɢɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ (ECM) ɞɪɚɣɜɟɪɚ. ɋ 
ɩɨɦɨɳɶɸ PMU ɢɡɦɟɪɹɟɬɫɹ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɧɚɩɪɹɠɟɧɢɸ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ. 

6.3.1.3 Мɧɨɝɨɤɚɧɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶ PMU  

6.3.1.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɢɫɬɨɱɧɢɤɨɦ PMU ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002). 

Кɚɛɟɥɶ ɎɊɆɂ.685621.035 (ɎɊɆɂ.685621.097) ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɚɦ ɢɡɦɟɪɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɦɭɥɶɬɢɦɟɬɪɚ. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ PMU» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 

ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 19, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 19, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 20. 

Ɍɚɛɥɢɰɚ 19 – ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ PMU: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ 
ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 
ɪɩɬɭɩɺɨɨɩɞɩ ɨɛɪɫɺɡɠɨɣɺ, ɧȽ 

ɟɣɛɪɛɢɩɨ 
ɬɣɦɶ ɭɩɥɛ, 

ɧА 

ɟɣɛɪɛɢɩɨ 
ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 

ɨɛɪɫɺɡɠɨɣɺ, Ƚ 

ɨɛɪɫɺɡɠɨɣɠ, 
Ƚ 

±25 ɨɬ −2 ɞɨ +7 −2,0; 0,0; +3,5; 
+7,0 

±(0,001·U+1,5)1)  

±150 

±25 ɨɬ −2 ɞɨ +8 −2; 0; +5; +8 ±(0,001·U+3)1) 

±150 
1) U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɢɥɥɢɜɨɥɶɬɚɯ 



ɎɊɆɂ.410179.001 Ɇɉ ɪɟɞɚɤɰɢɹ 4 

31 

Ɍɚɛɥɢɰɚ 20 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
PMU (ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ ȿɩɪɮɬɥ ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

     

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 9ȼ      

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨ ɬɨɤɭ 25 ɦА      

02 Ɍɟɫɬ 0, ȼ -2.0000 -2.0004 0.0035 0.0004  

02 Ɍɟɫɬ 1, ȼ 0.0000 -0.0004 0.0015 0.0004  

02 Ɍɟɫɬ 2, ȼ 3.5000 3.5001 0.0050 0.0001  

02 Ɍɟɫɬ 3, ȼ 7.0000 6.9997 0.0085 0.0003  

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨ ɬɨɤɭ 150 ɦА      

02 Ɍɟɫɬ 0, ȼ -2.0000 -2.0004 0.0035 0.0004  

02 Ɍɟɫɬ 1, ȼ 0.0000 -0.0003 0.0015 0.0003  

02 Ɍɟɫɬ 2, ȼ 3.5000 3.5001 0.0050 0.0001  

02 Ɍɟɫɬ 3, ȼ 7.0000 6.9997 0.0085 0.0003  

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 14ȼ      

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨ ɬɨɤɭ 25 ɦА      

02 Ɍɟɫɬ 0, ȼ -2.0000 -1.9991 0.0050 0.0009  

02 Ɍɟɫɬ 1, ȼ 0.0000 -0.0005 0.0030 0.0005  

02 Ɍɟɫɬ 2, ȼ 5.0000 5.0004 0.0080 0.0004  

02 Ɍɟɫɬ 3, ȼ 8.0000 8.0011 0.0110 0.0011  

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨ ɬɨɤɭ 150 ɦА      

02 Ɍɟɫɬ 0, ȼ -2.0000 -2.0004 0.0050 0.0004  

02 Ɍɟɫɬ 1, ȼ 0.0000 -0.0005 0.0030 0.0005  

02 Ɍɟɫɬ 2, ȼ 5.0000 5.0004 0.0080 0.0004  

02 Ɍɟɫɬ 3, ȼ 8.0000 8.0012 0.0110 0.0012  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɞɢɚɩɚɡɨɧ ɫɢɥɵ ɬɨɤɚ, ɞɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɟ PMU. 

Ɇɭɥɶɬɢɦɟɬɪ ɢɡɦɟɪɹɟɬ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ. 
6.3.1.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɢɡɦɟɪɢɬɟɥɟɦ PMU ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɫɪɚɜɧɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002). 

Кɚɛɟɥɶ ɎɊɆɂ.685621.035 (ɎɊɆɂ.685621.097) ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɚɦ ɢɡɦɟɪɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɦɭɥɶɬɢɦɟɬɪɚ. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ PMU» ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ 
ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 21, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 21, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɛɥɢɰɟɣ 22. 
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Ɍɚɛɥɢɰɚ 21. ɂɡɦɟɪɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ PMU: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ 
ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɣɢɧɠɫɠɨɣɺ ɪɩɬɭɩɺɨɨɩɞɩ 

ɨɛɪɫɺɡɠɨɣɺ, ɧȽ 
ɟɣɛɪɛɢɩɨ 

ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ ɬɣɦɶ 
ɭɩɥɛ, ɧА 

ɟɣɛɪɛɢɩɨ 
ɣɢɧɠɫɠɨɣɺ 

ɨɛɪɫɺɡɠɨɣɺ, Ƚ 

ɨɛɪɫɺɡɠɨɣɠ, 
Ƚ 

±25 ɨɬ −1 ɞɨ +1 −0,9; 0,0; +0,9 ±(0,001·U+0,5)1) 

±150 −0,9; 0,0; +0,9 

±25 ɨɬ 0,1 ɞɨ 2,9 0,1; 1,5; 2,9 ±(0,001·U+0,5)1) 

±150 0,1; 1,5; 2,9 

±25 ɨɬ −2 ɞɨ +8 −2; 0; +5; +8 ±(0,001·U+1)1) 

±150 −2; 0; +5; +8 
1) U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɢɥɥɢɜɨɥɶɬɚɯ 

 

Ɍɚɛɥɢɰɚ 22 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ PMU (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ ȿɩɪɮɬɥ ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

     

 Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 2ȼ      

 Ⱦɢɚɩɚɡɨɧ ɩɨ ɬɨɤɭ 25 ɦА      

02 Ɍɟɫɬ 0, ȼ -0.9008 -0.9006 0.0014 0.0002  

02 Ɍɟɫɬ 1, ȼ -0.0004 -0.0004 0.0005 0.0001  

02 Ɍɟɫɬ 2, ȼ 0.9000 0.8996 0.0014 0.0004  

 Ⱦɢɚɩɚɡɨɧ ɩɨ ɬɨɤɭ 150 ɦА      

02 Ɍɟɫɬ 0, ȼ -0.9002 -0.9000 0.0014 0.0002  

02 Ɍɟɫɬ 1, ȼ -0.0003 -0.0004 0.0005 0.0001  

02 Ɍɟɫɬ 2, ȼ 0.8994 0.8990 0.0014 0.0004  

 Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 3ȼ      

 Ⱦɢɚɩɚɡɨɧ ɩɨ ɬɨɤɭ 25 ɦА      

02 Ɍɟɫɬ 0, ȼ 0.1003 0.1003 0.0006 0.0000  

02 Ɍɟɫɬ 1, ȼ 1.4998 1.4997 0.0020 0.0001  

02 Ɍɟɫɬ 2, ȼ 2.9001 2.9002 0.0034 0.0000  

 Ⱦɢɚɩɚɡɨɧ ɩɨ ɬɨɤɭ 150 ɦА      

02 Ɍɟɫɬ 0, ȼ 0.0996 0.0996 0.0006 0.0000  

02 Ɍɟɫɬ 1, ȼ 1.5004 1.5004 0.0020 0.0000  

02 Ɍɟɫɬ 2, ȼ 2.9001 2.9002 0.0034 0.0001  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɞɢɚɩɚɡɨɧ ɫɢɥɵ ɬɨɤɚ, ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɟ PMU. Ⱦɚɥɟɟ PMU ɢ 
ɦɭɥɶɬɢɦɟɬɪ ɢɡɦɟɪɹɸɬ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ, ɪɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɜɚɸɬɫɹ. 

6.3.1.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɢ ɧɢɠɧɟɝɨ 
ɭɪɨɜɧɹ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɢ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ 
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ɧɚɩɪɹɠɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɢɫɬɨɱɧɢɤɨɦ PMU ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ 
ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002). 

ȼɇɂɆȺɇɂȿ: ɞɚɧɧɭɸ ɨɩɟɪɚɰɢɸ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3Ɇ, 

FHF3-512, FHF3Ɇ-512. 

Кɚɛɟɥɶ ɎɊɆɂ.685621.035 (ɎɊɆɂ.685621.097) ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɚɦ ɢɡɦɟɪɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɦɭɥɶɬɢɦɟɬɪɚ. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ PMU» ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ 
ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 23, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 

(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ, 
ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 23, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 24. Ɉɩɟɪɚɰɢɢ 

ɩɪɨɜɨɞɹɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 10 ȼ. 

Ɍɚɛɥɢɰɚ 23 – Ɉɝɪɚɧɢɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ PMU: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ 
ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 

ɪɩɬɭɩɺɨɨɩɞɩ ɨɛɪɫɺɡɠɨɣɺ 
ɩɞɫɛɨɣɲɠɨɣɺ ɝɠɫɰɨɠɞɩ ɣ ɨɣɡɨɠɞɩ 

ɮɫɩɝɨɠɤ, ɧȽ 

ɟɣɛɪɛɢɩɨ 
ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 

ɬɣɦɶ ɭɩɥɛ, ɧА 

ɨɛɪɫɺɡɠɨɣɠ 
ɩɞɫɛɨɣɲɠɨɣɺ 

ɝɠɫɰɨɠɞɩ ɮɫɩɝɨɺ 
ClampH, Ƚ 

ɨɛɪɫɺɡɠɨɣɠ 
ɩɞɫɛɨɣɲɠɨɣɺ 

ɨɣɡɨɠɞɩ ɮɫɩɝɨɺ 
ClampL, Ƚ 

ɨɬ −25 ɞɨ +25 −2,0; 1,0; 5,5; 8,5 −2,5; 0,5; 5,0; 8,0 ±100 

ɨɬ −150 ɞɨ 150 −2,0; 1,0; 5,5; 8,5 −2,5; 0,5; 5,0; 8,0 
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Ɍɚɛɥɢɰɚ 24 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ PMU (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɢ 

ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ 

     

 Кɨɧɬɪɨɥɶ ClaЦpH, ɞɢɚɩɚɡɨɧ 25ɦА      

02 Ɍɟɫɬ 0, ȼ -2.0000 -2.0011 0.1000 0.0011  

02 Ɍɟɫɬ 1, ȼ 1.0000 0.9997 0.1000 0.0003  

02 Ɍɟɫɬ 2, ȼ 5.5000 5.5004 0.1000 0.0004  

02 Ɍɟɫɬ 3, ȼ 8.5000 8.5005 0.1000 0.0005  

 Кɨɧɬɪɨɥɶ ClaЦpH, ɞɢɚɩɚɡɨɧ 150ɦА      

02 Ɍɟɫɬ 0, ȼ -2.0000 -2.0043 0.1000 0.0043  

02 Ɍɟɫɬ 1, ȼ 1.0000 0.9973 0.1000 0.0027  

02 Ɍɟɫɬ 2, ȼ 5.5000 5.4995 0.1000 0.0005  

02 Ɍɟɫɬ 3, ȼ 8.5000 8.5008 0.1000 0.0008  

 Кɨɧɬɪɨɥɶ ClaЦpL, ɞɢɚɩɚɡɨɧ 25ɦА      

02 Ɍɟɫɬ 0, ȼ -2.5000 -2.5003 0.1000 0.0003  

02 Ɍɟɫɬ 1, ȼ 0.5000 0.5010 0.1000 0.0010  

02 Ɍɟɫɬ 2, ȼ 5.0000 4.9997 0.1000 0.0003  

02 Ɍɟɫɬ 3, ȼ 8.0000 8.0002 0.1000 0.0002  

 Кɨɧɬɪɨɥɶ ClaЦpL, ɞɢɚɩɚɡɨɧ 150ɦА      

02 Ɍɟɫɬ 0, ȼ -2.5000 -2.4886 0.1000 0.0114  

02 Ɍɟɫɬ 1, ȼ 0.5000 0.5138 0.1000 0.0138  

02 Ɍɟɫɬ 2, ȼ 5.0000 5.0122 0.1000 0.0122  

02 Ɍɟɫɬ 3, ȼ 8.0000 8.0142 0.1000 0.0142  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ PMU ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɪɟɠɢɦ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɬɨɤɚ ɫ 
ɨɝɪɚɧɢɱɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɡɚɞɚɸɬɫɹ ɞɢɚɩɚɡɨɧ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɬɨɤɚ, ɧɚɩɪɹɠɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ClampH, 

ɧɚɩɪɹɠɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ClampL PMU. Ɇɭɥɶɬɢɦɟɬɪ ɢɡɦɟɪɹɟɬ 
ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ. 

6.3.1.3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɢɫɬɨɱɧɢɤɨɦ PMU ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɤɚɥɢɛɪɚɬɨɪɚ-ɢɡɦɟɪɢɬɟɥɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɫɢɥɵ ɬɨɤɚ 2601Ⱥ – ɜ 
ɞɢɚɩɚɡɨɧɟ ɬɨɤɚ ±200 ɧȺ ɢɥɢ ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002 – ɜ ɞɢɚɩɚɡɨɧɚɯ ɨɬ ±2 ɦɤȺ ɞɨ 
±150 ɦȺ). 

Кɚɛɟɥɶ ɎɊɆɂ.685621.035 (ɎɊɆɂ.685621.097) ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɚɦ ɢɡɦɟɪɟɧɢɹ 
ɬɨɤɚ ɦɭɥɶɬɢɦɟɬɪɚ.  

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ PMU» ɢ 
ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 25, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 25, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 26. 
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Ɍɚɛɥɢɰɚ 25 – ɂɡɦɟɪɟɧɢɟ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ PMU: 
ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ ɣɢɧɠɫɠɨɣɺ ɣ 
ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ ɬɣɦɶ ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ ɟɣɛɪɛɢɩɨ 

ɬɣɦɶ ɭɩɥɛ 
ɬɣɦɛ ɪɩɬɭɩɺɨɨɩɞɩ 

ɭɩɥɛ 

±200 ɧА −200; −100; 0; +100; 
+200 ɧА 

±(0,003·I+4) ɧА1) 

±2 ɦɤА −2; −1; 0; +1; +2 ɦɤА ±(0,002·I+5) ɧА1) 

±20 ɦɤА −20; −10; 0; +10; 
+20 ɦɤА 

±(0,002·I+10) ɧА1) 

±200 ɦɤА −200; −100; 0; +100; 
+200 ɦɤА 

±(0,002·I+100) ɧА1) 

±2 ɦА −2; −1; 0; +1; +2 ɦА ±(0,002·I+1) ɦɤА2) 

±25 ɦА −25; −12,5; 0; +12,5; 
+25 ɦА 

±(0,005·I+12,5) ɦɤА2) 

±150 ɦА −150; −75; 0; +75; 
+150 ɦА 

±(0,005·I+150) ɦɤА2) 

1) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɫɢɥɵ ɬɨɤɚ ɜ ɧɚɧɨɚɦɩɟɪɚɯ 
2) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɫɢɥɵ ɬɨɤɚ ɜ ɦɢɤɪɨɚɦɩɟɪɚɯ 
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Ɍɚɛɥɢɰɚ 26 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɬɨɤɚ PMU 
(ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ  ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

     

 Ⱦɢɚɩɚɡɨɧ ±200 ɧА      

02 Ɍɟɫɬ 0, ɧА -200.0000 -200.2000 4.6000 0.2000  

02 Ɍɟɫɬ 1, ɧА -100.0000 -100.3000 4.3000 0.3000  

02 Ɍɟɫɬ 2, ɧА 0.0000 -0.6000 4.0000 0.6000  

02 Ɍɟɫɬ 3, ɧА 100.0000 100.0000 4.3000 0.0000  

02 Ɍɟɫɬ 4, ɧА 200.0000 199.9000 4.6000 0.1000  

 Ⱦɢɚɩɚɡɨɧ ±2000 ɧА      

02 Ɍɟɫɬ 0, ɧА -2000.0000 -1999.3000 9.0000 0.7000  

02 Ɍɟɫɬ 1, ɧА -1000.0000 -1000.1000 7.0000 0.1000  

02 Ɍɟɫɬ 2, ɧА 0.0000 -0.6000 5.0000 0.6000  

02 Ɍɟɫɬ 3, ɧА 1000.0000 998.9000 7.0000 1.1000  

02 Ɍɟɫɬ 4, ɧА 2000.0000 1998.3000 9.0000 1.7000  

 Ⱦɢɚɩɚɡɨɧ ±20 ɦɤА      

02 Ɍɟɫɬ 0, ɦɤА -20.0000 -20.0001 0.0500 0.0001  

02 Ɍɟɫɬ 1, ɦɤА -10.0000 -9.9995 0.0300 0.0005  

02 Ɍɟɫɬ 2, ɦɤА 0.0000 -0.0010 0.0100 0.0010  

02 Ɍɟɫɬ 3, ɦɤА 10.0000 9.9962 0.0300 0.0038  

02 Ɍɟɫɬ 4, ɦɤА 20.0000 19.9969 0.0500 0.0031  

 Ⱦɢɚɩɚɡɨɧ ±200 ɦɤА      

02 Ɍɟɫɬ 0, ɦɤА -200.0000 -200.0250 0.5000 0.0250  

02 Ɍɟɫɬ 1, ɦɤА -100.0000 -100.0109 0.3000 0.0109  

02 Ɍɟɫɬ 2, ɦɤА 0.0000 -0.0081 0.1000 0.0081  

02 Ɍɟɫɬ 3, ɦɤА 100.0000 99.9727 0.3000 0.0273  

02 Ɍɟɫɬ 4, ɦɤА 200.0000 199.9609 0.5000 0.0391  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɞɢɚɩɚɡɨɧ ɫɢɥɵ ɬɨɤɚ ɢ ɫɢɥɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ PMU. Ɇɭɥɶɬɢɦɟɬɪ ɢɡɦɟɪɹɟɬ ɭɫɬɚɧɨɜɢɜɲɭɸɫɹ 
ɫɢɥɭ ɬɨɤɚ. 

6.3.1.3.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɢɡɦɟɪɢɬɟɥɟɦ PMU ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɫɪɚɜɧɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɤɚɥɢɛɪɚɬɨɪɚ-ɢɡɦɟɪɢɬɟɥɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɫɢɥɵ ɬɨɤɚ 2601Ⱥ – ɜ 
ɞɢɚɩɚɡɨɧɟ ɬɨɤɚ 200 ɧȺ ɢɥɢ ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002 – ɜ ɞɢɚɩɚɡɨɧɚɯ 2 ɦɤȺ÷150 ɦȺ). 

Кɚɛɟɥɶ ɎɊɆɂ.685621.035 (ɎɊɆɂ.685621.097) ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɚɦ ɢɡɦɟɪɟɧɢɹ 
ɬɨɤɚ ɦɭɥɶɬɢɦɟɬɪɚ. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ PMU» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 

ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 25, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 25, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɛɥɢɰɟɣ 27. 
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Ɍɚɛɥɢɰɚ 27 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɬɨɤɚ PPMU (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ  ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

05 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

     

 Ⱦɢɚɩɚɡɨɧ ±200 ɧА      

05 Ɍɟɫɬ 0, ɧА -200.2000 -199.9503 4.6000 0.2497  

05 Ɍɟɫɬ 1, ɧА -100.2000 -99.9727 4.3000 0.2273  

05 Ɍɟɫɬ 2, ɧА -0.1000 0.0174 4.0000 0.1174  

05 Ɍɟɫɬ 3, ɧА 100.4000 100.0322 4.3000 0.3678  

05 Ɍɟɫɬ 4, ɧА 200.3000 200.0099 4.6000 0.2901  

 Ⱦɢɚɩɚɡɨɧ ±2000 ɧА      

05 Ɍɟɫɬ 0, ɧА -1999.5000 -1999.4769 9.0000 0.0231  

05 Ɍɟɫɬ 1, ɧА -999.6000 -999.2549 7.0000 0.3451  

05 Ɍɟɫɬ 2, ɧА 0.1000 0.5912 5.0000 0.4912  

05 Ɍɟɫɬ 3, ɧА 1000.1000 1000.1869 7.0000 0.0869  

05 Ɍɟɫɬ 4, ɧА 2000.0000 1999.9078 9.0000 0.0922  

 Ⱦɢɚɩɚɡɨɧ ±20 ɦɤА      

05 Ɍɟɫɬ 0, ɦɤА -19.9990 -19.9930 0.0500 0.0060  

05 Ɍɟɫɬ 1, ɦɤА -9.9995 -9.9965 0.0300 0.0030  

05 Ɍɟɫɬ 2, ɦɤА 0.0020 0.0038 0.0100 0.0018  

05 Ɍɟɫɬ 3, ɦɤА 10.0043 10.0015 0.0300 0.0028  

05 Ɍɟɫɬ 4, ɦɤА 20.0028 19.9956 0.0500 0.0072  

 Ⱦɢɚɩɚɡɨɧ ±200 ɦɤА      

05 Ɍɟɫɬ 0, ɦɤА -199.9516 -199.9417 0.5000 0.0099  

05 Ɍɟɫɬ 1, ɦɤА -99.9723 -99.9641 0.3000 0.0082  

05 Ɍɟɫɬ 2, ɦɤА 0.0221 0.0259 0.1000 0.0038  

05 Ɍɟɫɬ 3, ɦɤА 99.9885 99.9787 0.3000 0.0098  

05 Ɍɟɫɬ 4, ɦɤА 200.0179 199.9812 0.5000 0.0367  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɞɢɚɩɚɡɨɧ ɫɢɥɵ ɬɨɤɚ ɢ ɫɢɥɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ PMU. ɋ ɩɨɦɨɳɶɸ ɦɭɥɶɬɢɦɟɬɪɚ ɢ PMU 

ɢɡɦɟɪɹɟɬɫɹ ɭɫɬɚɧɨɜɢɜɲɚɹɫɹ ɫɢɥɚ ɬɨɤɚ. Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɜɚɸɬɫɹ. 
6.3.1.3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɢɫɬɨɱɧɢɤɨɦ PMU ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002). 

Кɚɛɟɥɶ ɎɊɆɂ.685621.035 (ɎɊɆɂ.685621.097) ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɚɦ ɢɡɦɟɪɟɧɢɹ 
ɬɨɤɚ ɦɭɥɶɬɢɦɟɬɪɚ. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ PMU» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 

ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 28, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 28, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɛɥɢɰɟɣ 29. 
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Ɍɚɛɥɢɰɚ 28 – Ɉɝɪɚɧɢɱɟɧɢɟ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ PMU: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ 
ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ 
ɩɞɫɛɨɣɲɠɨɣɺ ɬɣɦɶ ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ, ɧА ɨɛɪɫɺɡɠɨɣɠ 

PMU, Ƚ 
ɩɞɫɛɨɣɲɠɨɣɠ ɬɣɦɶ 

ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ I, ɧА 

7 150 ±(0,005·I+10)1) 

20 

−2 −20 

−150 
1) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɫɢɥɵ ɬɨɤɚ ɜ ɦɢɥɥɢɚɦɩɟɪɚɯ 

 

Ɍɚɛɥɢɰɚ 29 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɬɨɤɚ PMU (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

05 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

     

05 Ɍɟɫɬ 0, ɦА 150.0000 147.5826 10.7500 2.4174  

05 Ɍɟɫɬ 1, ɦА 20.0000 14.9156 10.1000 5.0844  

05 Ɍɟɫɬ 2, ɦА -20.0000 -25.7275 10.1000 5.7275  

05 Ɍɟɫɬ 3, ɦА -150.0000 -153.1092 10.7500 3.1092  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ 
PMU ɧɚ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɭɸ ɧɚɝɪɭɡɤɭ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɫɢɥɵ ɬɨɤɚ. Ⱦɚɥɟɟ ɫ ɩɨɦɨɳɶɸ 
ɦɭɥɶɬɢɦɟɬɪɚ ɢɡɦɟɪɹɟɬɫɹ ɭɫɬɚɧɨɜɢɜɲɚɹɫɹ ɫɢɥɚ ɬɨɤɚ. 

6.3.1.4 Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ VDD  

6.3.1.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɢɫɬɨɱɧɢɤɨɦ VDD ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɨɝɢɱɧɨ ɩ. 6.3.1.3.1, ɩɪɢ ɷɬɨɦ ɜɵɛɢɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VDD». Кɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ 
ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɬɚɛɥɢɰɟ 30, ɨɬɱёɬ ɡɚɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 31. 

Ɍɚɛɥɢɰɚ 30 – ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VDD: ɤɨɧɬɪɨɥɶɧɵɟ 
ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 
ɪɩɬɭɩɺɨɨɩɞɩ ɨɛɪɫɺɡɠɨɣɺ, ɧȽ 

ɟɣɛɪɛɢɩɨ 
ɬɣɦɶ ɭɩɥɛ, 

ɧА 

ɟɣɛɪɛɢɩɨ 
ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 

ɨɛɪɫɺɡɠɨɣɺ, Ƚ 

ɨɛɪɫɺɡɠɨɣɠ, 
Ƚ 

±25 ɨɬ −2 ɞɨ +7 −2,0; 0,0; +3,5; 
+7,0 

±(0,001·U+3)1)  

±400 −2,0; 0,0; +3,5; 
+7,0 

±25 ɨɬ−2 ɞɨ +12 −2; 0; +5; +12 ±(0,001·U+6)1) 

±400 −2; 0; +5; +12 

±25 ɨɬ −2 ɞɨ +15 − ±(0,001·U+7,5)1) 

±400 −2; 0; +5; +15 

1) U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɢɥɥɢɜɨɥɶɬɚɯ 
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Ɍɚɛɥɢɰɚ 31 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VDD 
(ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

     

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ (ɩɨ ɧɚɩɪɹɠɟɧɢɸ 9B)      

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ (ɩɨ ɬɨɤɭ 25 ɦА)      

02 Ɍɟɫɬ 0, ȼ -2.0000 -1.9995 0.0050 0.0005  

02 Ɍɟɫɬ 1, ȼ 0.0000 0.0002 0.0030 0.0002  

02 Ɍɟɫɬ 2, ȼ 3.5000 3.5006 0.0065 0.0006  

02 Ɍɟɫɬ 3, ȼ 7.0000 7.0007 0.0100 0.0007  

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ (ɩɨ ɬɨɤɭ 400 ɦА)      

02 Ɍɟɫɬ 0, ȼ -2.0000 -1.9996 0.0050 0.0004  

02 Ɍɟɫɬ 1, ȼ 0.0000 0.0008 0.0030 0.0008  

02 Ɍɟɫɬ 2, ȼ 3.5000 3.5006 0.0065 0.0006  

02 Ɍɟɫɬ 3, ȼ 7.0000 7.0008 0.0100 0.0008  

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ (ɩɨ ɧɚɩɪɹɠɟɧɢɸ 14B)      

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ (ɩɨ ɬɨɤɭ 25 ɦА)      

02 Ɍɟɫɬ 0, ȼ -2.0000 -1.9999 0.0080 0.0001  

02 Ɍɟɫɬ 1, ȼ 0.0000 0.0003 0.0060 0.0003  

02 Ɍɟɫɬ 2, ȼ 5.0000 5.0015 0.0110 0.0015  

02 Ɍɟɫɬ 3, ȼ 12.0000 12.0023 0.0180 0.0023  

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ (ɩɨ ɬɨɤɭ 400 ɦА)      

02 Ɍɟɫɬ 0, ȼ -2.0000 -2.0000 0.0080 0.0000  

02 Ɍɟɫɬ 1, ȼ 0.0000 0.0003 0.0060 0.0003  

02 Ɍɟɫɬ 2, ȼ 5.0000 5.0016 0.0110 0.0016  

02 Ɍɟɫɬ 3, ȼ 12.0000 12.0011 0.0180 0.0011  

 

ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɨɩɟɪɚɰɢɢ ɫɱɢɬɚɬɶ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɧɵɦɢ 
ɢ ɬɪɟɛɨɜɚɧɢɹ ɜ ɱɚɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ 
ɭɪɨɜɧɹ ɩɪɢ ɪɚɛɨɬɟ VDD ɜ ɪɟɠɢɦɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ ɤɚɧɚɥɚ(«33-ɝɨ ɤɚɧɚɥɚ»). 

6.3.1.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɢɡɦɟɪɢɬɟɥɟɦ VDD ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɨɝɢɱɧɨ ɩ. 6.3.1.3.2, ɩɪɢ ɷɬɨɦ ɜɵɛɢɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ 
ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VDD». Кɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ 
ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɚɛɥɢɰɟ 32, ɨɬɱёɬ 
ɡɚɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 33. 



ɎɊɆɂ.410179.001 Ɇɉ ɪɟɞɚɤɰɢɹ 4 

40 

Ɍɚɛɥɢɰɚ 32 – ɂɡɦɟɪɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ VDD: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ 
ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɣɢɧɠɫɠɨɣɺ ɪɩɬɭɩɺɨɨɩɞɩ 

ɨɛɪɫɺɡɠɨɣɺ, ɧȽ 
ɟɣɛɪɛɢɩɨ ɬɣɦɶ 

ɭɩɥɛ, ɧА 
ɟɣɛɪɛɢɩɨ ɣɢɧɠɫɠɨɣɺ 

ɨɛɪɫɺɡɠɨɣɺ, Ƚ 
ɨɛɪɫɺɡɠɨɣɠ, 

Ƚ 

±25 ɨɬ −1 ɞɨ +1 −0,9; 0,0; +0,9 ±(0,001·U+1)1)  

±400 −0,9; 0,0; +0,9 

±25 ɨɬ0,1 ɞɨ 2,9 0,1; 1,5; 2,9 ±(0,001·U+1)1) 

±400 0,1; 1,5; 2,9 

±25 ɨɬ −2 ɞɨ +12 −2; 0; +5; +12 ±(0,001·U+3)1) 

±400 −2; 0; +5; +12 

±25 ɨɬ −2 ɞɨ +15 − ±(0,001·U+4)1) 

±400 −2; 0; +5; +15 
1) U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɢɥɥɢɜɨɥɶɬɚɯ 

 

Ɍɚɛɥɢɰɚ 33 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VDD (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

     

 Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ (ɩɨ ɧɚɩɪɹɠɟɧɢɸ 2ȼ)      

 Ⱦɢɚɩɚɡɨɧ (ɩɨ ɬɨɤɭ 25 ɦА)      

02 Ɍɟɫɬ 0, ȼ -0.9001 -0.8999 0.0019 0.0002  

02 Ɍɟɫɬ 1, ȼ 0.0008 0.0007 0.0010 0.0001  

02 Ɍɟɫɬ 2, ȼ 0.9007 0.9003 0.0019 0.0004  

 Ⱦɢɚɩɚɡɨɧ (ɩɨ ɬɨɤɭ 400 ɦА)      

02 Ɍɟɫɬ 0, ȼ -0.8995 -0.8993 0.0019 0.0002  

02 Ɍɟɫɬ 1, ȼ 0.0008 0.0006 0.0010 0.0002  

02 Ɍɟɫɬ 2, ȼ 0.9006 0.9003 0.0019 0.0004  

 Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ (ɩɨ ɧɚɩɪɹɠɟɧɢɸ 3ȼ)      

 Ⱦɢɚɩɚɡɨɧ (ɩɨ ɬɨɤɭ 25 ɦА)      

02 Ɍɟɫɬ 0, ȼ 0.1002 0.1001 0.0011 0.0001  

02 Ɍɟɫɬ 1, ȼ 1.5008 1.5007 0.0025 0.0001  

02 Ɍɟɫɬ 2, ȼ 2.9003 2.9003 0.0039 0.0000  

 Ⱦɢɚɩɚɡɨɧ (ɩɨ ɬɨɤɭ 400 ɦА)      

02 Ɍɟɫɬ 0, ȼ 0.1002 0.1001 0.0011 0.0001  

02 Ɍɟɫɬ 1, ȼ 1.5008 1.5007 0.0025 0.0001  

02 Ɍɟɫɬ 2, ȼ 2.9003 2.9003 0.0039 0.0001  

6.3.1.4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɭɪɨɜɧɟɣ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɭɪɨɜɧɟɣ ɢɫɬɨɱɧɢɤɨɦ VDD ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɨɝɢɱɧɨ 
ɩ. 6.3.1.3.3, ɩɪɢ ɷɬɨɦ ɜɵɛɢɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VDD». 

Кɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɚɛɥɢɰɟ 34, ɨɬɱёɬ ɡɚɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 35. 

ȼɇɂɆȺɇɂȿ: ɞɚɧɧɭɸ ɨɩɟɪɚɰɢɸ ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF2 ɧɟ ɜɵɩɨɥɧɹɬɶ. 
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Ɍɚɛɥɢɰɚ 34 – Ɉɝɪɚɧɢɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VDD: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ 
ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ 
ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ 

ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 
ɪɩɬɭɩɺɨɨɩɞɩ ɨɛɪɫɺɡɠɨɣɺ 
ɩɞɫɛɨɣɲɠɨɣɺ ɝɠɫɰɨɠɞɩ ɣ 

ɨɣɡɨɠɞɩ ɮɫɩɝɨɺ, ɧȽ 

ɟɣɛɪɛɢɩɨ 
ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 

ɬɣɦɶ ɭɩɥɛ, ɧА 

ɟɣɛɪɛɢɩɨ 
ɨɛɪɫɺɡɠɨɣɺ, 

Ƚ 

ɨɛɪɫɺɡɠɨɣɠ 
ɩɞɫɛɨɣɲɠɨɣɺ 

ɝɠɫɰɨɠɞɩ 
ɮɫɩɝɨɺ ClampH, 

Ƚ 

ɨɛɪɫɺɡɠɨɣɠ 
ɩɞɫɛɨɣɲɠɨɣɺ 

ɨɣɡɨɠɞɩ ɮɫɩɝɨɺ 
ClampL, Ƚ 

ɨɬ −25 ɞɨ +25 ɨɬ−2 ɞɨ +12 −2,0; 1,5; 9,0; 
12,5 

−2,5; 1,0; 8,5; 
12,0 

±100 

ɨɬ −400 ɞɨ +400 ɨɬ−2 ɞɨ +12 −2,0; 1,5; 9,0; 
12,5 

−2,5; 1,0; 8,5; 
12,0 

ɨɬ −2 ɞɨ +15 −2,0; 1,5; 9,0; 
15,5 

−2,5; 1,0; 8,5; 
15,0 

 

Ɍɚɛɥɢɰɚ 35 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VDD (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 

ɭɪɨɜɧɟɣ 

     

 Кɨɧɬɪɨɥɶ ClaЦpH, 14B ɞɢɚɩɚɡɨɧ 25ɦА      

02 Ɍɟɫɬ 0, ȼ -2.0000 -2.0011 0.1000 0.0011  

02 Ɍɟɫɬ 1, ȼ 1.5000 1.5005 0.1000 0.0005  

02 Ɍɟɫɬ 2, ȼ 9.0000 9.0018 0.1000 0.0018  

02 Ɍɟɫɬ 3, ȼ 12.5000 12.5005 0.1000 0.0005  

 Кɨɧɬɪɨɥɶ ClaЦpH, 14B ɞɢɚɩɚɡɨɧ 150ɦА      

02 Ɍɟɫɬ 0, ȼ -2.0000 -1.9948 0.1000 0.0052  

02 Ɍɟɫɬ 1, ȼ 1.5000 1.5046 0.1000 0.0046  

02 Ɍɟɫɬ 2, ȼ 9.0000 9.0047 0.1000 0.0047  

02 Ɍɟɫɬ 3, ȼ 12.5000 12.5035 0.1000 0.0035  

 Кɨɧɬɪɨɥɶ ClaЦpH, 17B ɞɢɚɩɚɡɨɧ 150ɦА      

02 Ɍɟɫɬ 0, ȼ -2.0000 -2.0008 0.1000 0.0008  

02 Ɍɟɫɬ 1, ȼ 1.5000 1.4999 0.1000 0.0001  

02 Ɍɟɫɬ 2, ȼ 9.0000 9.0169 0.1000 0.0169  

02 Ɍɟɫɬ 3, ȼ 15.5000 15.4995 0.1000 0.0005  

 Кɨɧɬɪɨɥɶ ClaЦpL, 14B ɞɢɚɩɚɡɨɧ 25ɦА      

02 Ɍɟɫɬ 0, ȼ -2.5000 -2.5008 0.1000 0.0008  

02 Ɍɟɫɬ 1, ȼ 1.0000 1.0020 0.1000 0.0020  

02 Ɍɟɫɬ 2, ȼ 8.5000 8.5023 0.1000 0.0023  

02 Ɍɟɫɬ 3, ȼ 12.0000 12.0017 0.1000 0.0017  

 

6.3.1.4.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɢɫɬɨɱɧɢɤɨɦ VDD ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɨɝɢɱɧɨ ɩ. 6.3.1.3.4, ɩɪɢ ɷɬɨɦ ɜɵɛɢɪɚɬɶ ɩɭɧɤɬ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ «Кɨɧɬɪɨɥɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VDD». 
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Кɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɚɛɥɢɰɟ 36, ɨɬɱёɬ ɡɚɩɨɥɧɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 37. 

Ɍɚɛɥɢɰɚ 36 – ɂɡɦɟɪɟɧɢɹ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VDD: 

ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ ɣɢɧɠɫɠɨɣɺ 
ɣ ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ ɬɣɦɶ ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ ɟɣɛɪɛɢɩɨ 

ɬɣɦɶ ɭɩɥɛ 
ɬɣɦɛ ɪɩɬɭɩɺɨɨɩɞɩ 

ɭɩɥɛ 

±200 ɧА −200; −100; 0; +100; 
+200 ɧА 

±(0,003·I+4) ɧА1) 

±2 ɦɤА −2; −1; 0; +1; +2 ɦɤА ±(0,002·I+5) ɧА1) 

±20 ɦɤА −20; −10; 0; +10; +20 
ɦɤА 

±(0,002·I+10) ɧА1) 

±200 ɦɤА −200; −100; 0; +100; 
+200 ɦɤА 

±(0,002·I+100) ɧА1) 

±2 ɦА −2; −1; 0; +1; +2 ɦА ±(0,002·I+1) ɦɤА2) 

±25 ɦА −25,0; −12,5; 0,0; 
+12,5; +25,0 ɦА 

±(0,005·I+12,5) ɦɤА2) 

±400 ɦА −400; −200; 0; +200; 
+400 ɦА 

±(0,005·I+400) ɦɤА2) 

1) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɫɢɥɵ ɬɨɤɚ ɜ ɧɚɧɨɚɦɩɟɪɚɯ 
2) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɫɢɥɵ ɬɨɤɚ ɜ ɦɢɤɪɨɚɦɩɟɪɚɯ 

 

Ɍɚɛɥɢɰɚ 37 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɬɨɤɚ VDD 
(ɮɪɚɝɦɟɧɬ) 

№ 
Ɋɦ.(ɥɛɨ.) 

Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩ
ɠ 

Иɢɧɠɫɠɨɨ
ɩɠ  

ȿɩɪɮɬ
ɥ   

ɉɭɥɦɩɨɠɨ
ɣɠ 

ɋɠɢɮɦɷɭɛ
ɭ 

05 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

     

 Ⱦɢɚɩɚɡɨɧ ±200 ɧА      

05 Ɍɟɫɬ 0, ɧА -200.0000 -200.0000 4.6000 0.0000  

05 Ɍɟɫɬ 1, ɧА -100.0000 -99.8000 4.3000 0.2000  

05 Ɍɟɫɬ 2, ɧА 0.0000 -0.3000 4.0000 0.3000  

05 Ɍɟɫɬ 3, ɧА 100.0000 100.3000 4.3000 0.3000  

05 Ɍɟɫɬ 4, ɧА 200.0000 200.1000 4.6000 0.1000  

 Ⱦɢɚɩɚɡɨɧ ±2000 ɧА      

05 Ɍɟɫɬ 0, ɧА -2000.0000 -1999.0000 9.0000 1.0000  

05 Ɍɟɫɬ 1, ɧА -1000.0000 -999.1000 7.0000 0.9000  

05 Ɍɟɫɬ 2, ɧА 0.0000 -0.2000 5.0000 0.2000  

05 Ɍɟɫɬ 3, ɧА 1000.0000 999.7000 7.0000 0.3000  

05 Ɍɟɫɬ 4, ɧА 2000.0000 1999.3000 9.0000 0.7000  

 Ⱦɢɚɩɚɡɨɧ ±20 ɦɤА      

05 Ɍɟɫɬ 0, ɦɤА -20.0000 -19.9977 0.0500 0.0023  

05 Ɍɟɫɬ 1, ɦɤА -10.0000 -9.9982 0.0300 0.0018  

05 Ɍɟɫɬ 2, ɦɤА 0.0000 0.0012 0.0100 0.0012  

05 Ɍɟɫɬ 3, ɦɤА 10.0000 9.9969 0.0300 0.0031  

05 Ɍɟɫɬ 4, ɦɤА 20.0000 19.9982 0.0500 0.0018  
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6.3.1.4.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɢɡɦɟɪɢɬɟɥɟɦ VDD ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɨɝɢɱɧɨ ɩ. 6.3.1.3.5, ɩɪɢ ɷɬɨɦ ɜɵɛɢɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ 
ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VDD». Кɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ 
ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɚɛɥɢɰɟ 36, 

ɨɬɱёɬ ɡɚɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 38. 

Ɍɚɛɥɢɰɚ 38 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɬɨɤɚ VDD (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

05 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

     

 Ⱦɢɚɩɚɡɨɧ ±200 ɧА      

05 Ɍɟɫɬ 0, ɧА -200.1000 -199.8982 4.6000 0.2018  

05 Ɍɟɫɬ 1, ɧА -100.1000 -99.9454 4.3000 0.1546  

05 Ɍɟɫɬ 2, ɧА -0.3000 0.0074 4.0000 0.3074  

05 Ɍɟɫɬ 3, ɧА 100.2000 99.9726 4.3000 0.2274  

05 Ɍɟɫɬ 4, ɧА 200.1000 199.9130 4.6000 0.1870  

 Ⱦɢɚɩɚɡɨɧ ±2000 ɧА      

05 Ɍɟɫɬ 0, ɧА -1999.2000 -1999.1092 9.0000 0.0908  

05 Ɍɟɫɬ 1, ɧА -999.3000 -999.3883 7.0000 0.0883  

05 Ɍɟɫɬ 2, ɧА -0.1000 0.0821 5.0000 0.1821  

05 Ɍɟɫɬ 3, ɧА 999.9000 999.6777 7.0000 0.2223  

05 Ɍɟɫɬ 4, ɧА 1999.3000 1999.0228 9.0000 0.2772  

 Ⱦɢɚɩɚɡɨɧ ±20 ɦɤА      

05 Ɍɟɫɬ 0, ɦɤА -19.9946 -19.9921 0.0500 0.0025  

05 Ɍɟɫɬ 1, ɦɤА -9.9948 -9.9944 0.0300 0.0004  

05 Ɍɟɫɬ 2, ɦɤА 0.0010 0.0009 0.0100 0.0001  

05 Ɍɟɫɬ 3, ɦɤА 9.9969 9.9937 0.0300 0.0032  

05 Ɍɟɫɬ 4, ɦɤА 19.9977 19.9915 0.0500 0.0062  

6.3.1.4.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɢɫɬɨɱɧɢɤɨɦ VDD ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɨɝɢɱɧɨ ɩ. 6.3.1.3.6, ɩɪɢ ɷɬɨɦ ɜɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ 
ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VDD» ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ. 

Кɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɨɩɪɟɞɟɥɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 39, ɨɬɱёɬ ɡɚɩɨɥɧɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 40. 
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Ɍɚɛɥɢɰɚ 39. Ɉɝɪɚɧɢɱɟɧɢɟ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VDD: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ 
ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ 
ɩɞɫɛɨɣɲɠɨɣɺ ɬɣɦɶ ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ, ɧА ɨɛɪɫɺɡɠɨɣɠ 

VDD, Ƚ  
ɩɞɫɛɨɣɲɠɨɣɠ ɬɣɦɶ 

ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ, ɧА 

7 400 ±(0,005·I+15)1) 

7 20 

−2 −20 

−2 −400 
1) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɫɢɥɵ ɬɨɤɚ ɜ ɦɢɥɥɢɚɦɩɟɪɚɯ 

 

Ɍɚɛɥɢɰɚ 40 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɬɨɤɚ VDD (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ  ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

05 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

     

05 Ɍɟɫɬ 0, ɦА 400.0000 401.9320 17.0000 1.9320  

05 Ɍɟɫɬ 1, ɦА 20.0000 13.5273 15.1000 6.4727  

05 Ɍɟɫɬ 2, ɦА -20.0000 -26.0223 15.1000 6.0223  

05 Ɍɟɫɬ 3, ɦА -400.0000 -394.4900 17.0000 5.5100  

 

ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɨɩɟɪɚɰɢɢ ɫɱɢɬɚɬɶ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɧɵɦɢ 
ɢ ɬɪɟɛɨɜɚɧɢɹ ɜ ɱɚɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɪɢ ɪɚɛɨɬɟ VDD ɜ ɪɟɠɢɦɟ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ («33-ɝɨ ɤɚɧɚɥɚ»). 

6.3.1.5 Ɋɟɠɢɦ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɞɜɭɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ VDD  

ȼɇɂɆȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF2 ɨɩɟɪɚɰɢɢ, ɨɩɢɫɚɧɧɵɟ ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ, ɧɟ 
ɜɵɩɨɥɧɹɬɶ. 

6.3.1.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɢɫɬɨɱɧɢɤɚɦɢ VDD ɜ ɪɟɠɢɦɟ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɞɜɭɯ ɢɫɬɨɱɧɢɤɨɜ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ 
ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ 
ɰɢɮɪɨɜɨɝɨ 2002). 

Кɚɛɟɥɶ ɎɊɆɂ.685621.097 ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɚɦ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɦɭɥɶɬɢɦɟɬɪɚ. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VDD ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ 
ɪɟɠɢɦɟ» ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 41, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 41, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 42. 
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Ɍɚɛɥɢɰɚ 41 – ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚɦɢ VDD ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ 
ɪɟɠɢɦɟ: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 
ɪɩɬɭɩɺɨɨɩɞɩ ɨɛɪɫɺɡɠɨɣɺ, ɧȽ ɨɛɪɫɺɡɠɨɣɠ VDD ɝ 

ɪɛɫɛɦɦɠɦɷɨɩɧ ɫɠɡɣɧɠ, Ƚ 

−2; 0; +5; +12 ±(0,002·U+12)1) 
1) U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɢɥɥɢɜɨɥɶɬɚɯ 

 

Ɍɚɛɥɢɰɚ 42 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VDD ɜ 
ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ (ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02, 05 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

     

 Ɍɟɫɬ 0 (B) -2.0000 -2.0002 0.0160 0.0002  

 Ɍɟɫɬ 1 (B) 0.0000 0.0065 0.0120 0.0065  

 Ɍɟɫɬ 2 (B) 5.0000 5.0026 0.0220 0.0026  

 Ɍɟɫɬ 3 (B) 12.0000 12.0020 0.0360 0.0020  

03, 04 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

     

 Ɍɟɫɬ 0 (B) -2.0000 -2.0009 0.0160 0.0009  

 Ɍɟɫɬ 1 (B) 0.0000 0.0063 0.0120 0.0063  

 Ɍɟɫɬ 2 (B) 5.0000 5.0014 0.0220 0.0014  

 Ɍɟɫɬ 3 (B) 12.0000 12.0020 0.0360 0.0020  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɜɚ ɢɫɬɨɱɧɢɤɚ VDD ɩɟɪɟɜɨɞɹɬɫɹ ɜ ɪɟɠɢɦ 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ. Ⱦɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ VDD. 

ɋ ɩɨɦɨɳɶɸ ɦɭɥɶɬɢɦɟɬɪɚ ɢɡɦɟɪɹɟɬɫɹ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ. 
6.3.1.5.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɢɡɦɟɪɢɬɟɥɹɦɢ VDD ɜ ɪɟɠɢɦɟ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɞɜɭɯ ɢɫɬɨɱɧɢɤɨɜ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ 
ɫɪɚɜɧɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ 

ɰɢɮɪɨɜɨɝɨ 2002). 
Кɚɛɟɥɶ ɎɊɆɂ.685621.097 ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɚɦ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 

ɦɭɥɶɬɢɦɟɬɪɚ. 
ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VDD ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ» ɢ 

ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 

ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɚɛɥɢɰɟɣ 43, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 43, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɛɥɢɰɟɣ 44. 
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Ɍɚɛɥɢɰɚ 43 – ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚɦɢ VDD ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ: 
ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ ɣɢɧɠɫɠɨɣɺ 
ɪɩɬɭɩɺɨɨɩɞɩ ɨɛɪɫɺɡɠɨɣɺ, ɧȽ ɨɛɪɫɺɡɠɨɣɠ VDD ɝ ɪɛɫɛɦɦɠɦɷɨɩɧ 

ɫɠɡɣɧɠ, Ƚ 

−2; 0; +5; +12 ±(0,002·U+6)1) 
1) U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɢɥɥɢɜɨɥɶɬɚɯ 

 

Ɍɚɛɥɢɰɚ 44 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VDD ɜ 
ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ (ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

03, 04 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

     

 Ɍɟɫɬ 0 (B) -2.0008 -2.0004 0.0100 0.0004  

 Ɍɟɫɬ 1 (B) 0.0050 0.0049 0.0060 0.0001  

 Ɍɟɫɬ 2 (B) 5.0015 5.0010 0.0160 0.0005  

 Ɍɟɫɬ 3 (B) 12.0021 11.9996 0.0300 0.0025  

04, 03 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

     

 Ɍɟɫɬ 0 (B) -1.9998 -1.9998 0.0100 0.0000  

 Ɍɟɫɬ 1 (B) 0.0078 0.0074 0.0060 0.0003  

 Ɍɟɫɬ 2 (B) 5.0018 5.0011 0.0160 0.0006  

 Ɍɟɫɬ 3 (B) 12.0020 12.0008 0.0300 0.0013  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɜɚ ɢɫɬɨɱɧɢɤɚ VDD ɩɟɪɟɜɨɞɹɬɫɹ ɜ ɪɟɠɢɦ 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ. Ⱦɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟVDD. 

ɋ ɩɨɦɨɳɶɸ ɦɭɥɶɬɢɦɟɬɪɚ ɢ VDD ɢɡɦɟɪɹɟɬɫɹ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ 
ɫɪɚɜɧɢɜɚɸɬɫɹ. 

6.3.1.5.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɢɡɦɟɪɢɬɟɥɹɦɢ VDD ɜ ɪɟɠɢɦɟ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɞɜɭɯ ɢɫɬɨɱɧɢɤɨɜ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ 
ɫɪɚɜɧɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ 
ɰɢɮɪɨɜɨɝɨ 2002). 

ɉɪɢ ɷɬɨɦ ɦɭɥɶɬɢɦɟɬɪ ɫɨɟɞɢɧɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ ɧɚɝɪɭɡɤɨɣ ɢɫɬɨɱɧɢɤɨɜ 
(ɫɨɟɞɢɧɢɬɟɥɶ ɏ2 ɤɚɛɟɥɹ ɎɊɆɂ.685621.097 ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɭ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 
ɦɭɥɶɬɢɦɟɬɪɚ). 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ VDD ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ» ɢ 
ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 45, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 45, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɛɥɢɰɟɣ 46. 
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Ɍɚɛɥɢɰɚ 45 – ɂɡɦɟɪɟɧɢɟ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢɫɬɨɱɧɢɤɚɦɢ VDD ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ 
ɪɟɠɢɦɟ: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ 
ɣɢɧɠɫɠɨɣɺ ɬɣɦɶ ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ, ɧɥА ɨɛɪɫɺɡɠɨɣɠ ɨɛ 

ɨɛɞɫɮɢɥɠ, Ƚ 
ɬɣɦɛ ɪɩɬɭɩɺɨɨɩɞɩ 

ɭɩɥɛ, А 

−2,0 −0,79 ±(0,005·I+800)1) 

−1,5 −0,59 

−1,0 −0,39 

−0,5 −0,19 

0,0 0,00 

3,0 0,19 

6,0 0,39 

9,0 0,59 

12,0 0,79 
1) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɫɢɥɵ ɬɨɤɚ ɜ ɦɢɤɪɨɚɦɩɟɪɚɯ 

 

Ɍɚɛɥɢɰɚ 46 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɬɨɤɚ VDD ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ 
ɪɟɠɢɦɟ (ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02, 05 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

     

 Ɍɟɫɬ 0 (-0.79 A), ДɦА] -787.2590 -787.5195 4.7363 0.2605  

 Ɍɟɫɬ 1 (-0.59 A), ДɦА] -587.3620 -587.4390 3.7368 0.0770  

 Ɍɟɫɬ 2 (-0.39 A), ДɦА] -387.6180 -387.7334 2.7381 0.1154  

 Ɍɟɫɬ 3 (-0.19 A), ДɦА] -192.6454 -192.5296 1.7632 0.1158  

03, 04 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

     

 Ɍɟɫɬ 0 (-0.79 A), ДɦА] -782.7970 -783.0220 4.7140 0.2250  

 Ɍɟɫɬ 1 (-0.59 A), ДɦА] -582.8660 -582.8860 3.7143 0.0200  

 Ɍɟɫɬ 2 (-0.39 A), ДɦА] -383.3160 -383.3836 2.7166 0.0676  

 Ɍɟɫɬ 3 (-0.19 A), ДɦА] -191.3113 -191.1741 1.7566 0.1372  

04, 03 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

     

 Ɍɟɫɬ 0 (-0.79 A), ДɦА] -791.9300 -792.2088 4.7596 0.2788  

 Ɍɟɫɬ 1 (-0.59 A), ДɦА] -592.1000 -592.2047 3.7605 0.1047  

 Ɍɟɫɬ 2 (-0.39 A), ДɦА] -392.2460 -392.4152 2.7612 0.1692  

 Ɍɟɫɬ 3 (-0.19 A), ДɦА] -194.5407 -194.4888 1.7727 0.0519  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɧɚɩɪɹɠɟɧɢɟ VDD ɧɚ ɧɚɝɪɭɡɤɟ. ɋ ɩɨɦɨɳɶɸ VDD ɢ ɦɭɥɶɬɢɦɟɬɪɚ ɢɡɦɟɪɹɟɬɫɹ ɫɢɥɚ 
ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɬɨɤɚ. Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɜɚɸɬɫɹ. 

6.3.1.5.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɢɫɬɨɱɧɢɤɚɦɢ VDD ɜ ɪɟɠɢɦɟ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɞɜɭɯ ɢɫɬɨɱɧɢɤɨɜ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ 
ɫɪɚɜɧɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ 
ɰɢɮɪɨɜɨɝɨ 2002). 
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Ɇɭɥɶɬɢɦɟɬɪ ɫɨɟɞɢɧɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ ɧɚɝɪɭɡɤɨɣ ɢɫɬɨɱɧɢɤɨɜ (ɫɨɟɞɢɧɢɬɟɥɶ ɏ2 
ɤɚɛɟɥɹ ɎɊɆɂ.685621.097 ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɭ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɦɭɥɶɬɢɦɟɬɪɚ). 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɨɝɪɚɧɢɱɟɧɢɹ ɬɨɤɚ VDD ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ» ɢ 
ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 47, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 47, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɛɥɢɰɟɣ 48. 

Ɍɚɛɥɢɰɚ 47 – Ɉɝɪɚɧɢɱɟɧɢɟ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢɫɬɨɱɧɢɤɚɦɢ VDD ɜ 
ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ 
ɩɞɫɛɨɣɲɠɨɣɺ ɬɣɦɶ ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ, ɧА ɨɛɪɫɺɡɠɨɣɠ 

VDD, Ƚ 
ɩɞɫɛɨɣɲɠɨɣɠ ɬɣɦɶ 

ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ, ɧА 

12 770 ±(0,02·I+16)1) 

12 400 ±(0,01·I+15)1) 

12 20 ±(0,01·I+15)1) 

−2 −20 ±(0,01·I+15)1) 

−2 −400 ±(0,01·I+15)1) 

−2 −770 ±(0,02·I+16)1) 
1) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɫɢɥɵ ɬɨɤɚ ɜ ɦɢɥɥɢɚɦɩɟɪɚɯ 

 

Ɍɚɛɥɢɰɚ 48 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɬɨɤɚ VDD ɜ 
ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ (ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

05, 02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

     

 Ɍɟɫɬ 3 (0.02 А), ДɦА] 20.0000 13.7213 15.1372 6.2787  

 Ɍɟɫɬ 4 (0.4 А), ДɦА] 400.0000 401.6200 24.0324 1.6200  

 Ɍɟɫɬ 5 (0.77 А), ДɦА] 770.0000 769.5070 31.3901 0.4930  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɧɚɩɪɹɠɟɧɢɟ ɢ ɨɝɪɚɧɢɱɟɧɢɟ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VDD. ɂɫɬɨɱɧɢɤɢ VDD, «ɩɵɬɚɹɫɶ» 
ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɧɚɝɪɭɡɤɟ, ɜɯɨɞɹɬ ɜ ɪɟɠɢɦ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɬɨɤɚ. 
Ɇɭɥɶɬɢɦɟɬɪ ɢɡɦɟɪɹɟɬ ɭɫɬɚɧɨɜɢɜɲɭɸɫɹ ɫɢɥɭ ɬɨɤɚ ɨɝɪɚɧɢɱɟɧɢɹ. 

6.3.1.6 ɉɨɤɚɧɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶ PPMU  

ȼɇɂɆȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF2, FHF3, FHF3-512 ɨɩɟɪɚɰɢɢ, ɨɩɢɫɚɧɧɵɟ ɜ ɞɚɧɧɨɦ 
ɪɚɡɞɟɥɟ, ɧɟ ɜɵɩɨɥɧɹɬɶ. 

6.3.1.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɢɫɬɨɱɧɢɤɨɦ PPMU ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002). 

Кɚɛɟɥɶ (ɠɝɭɬ) ɎɊɆɂ.685621.097 ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɚɦ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɦɭɥɶɬɢɦɟɬɪɚ. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ PPMU» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
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ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 49, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 49, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 50. 

Ɍɚɛɥɢɰɚ 49. ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ PPMU: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ 
ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 
ɪɩɬɭɩɺɨɨɩɞɩ ɨɛɪɫɺɡɠɨɣɺ, ɧȽ 

ɟɣɛɪɛɢɩɨ 
ɬɣɦɶ ɭɩɥɛ, 

ɧА 

ɟɣɛɪɛɢɩɨ 
ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 

ɨɛɪɫɺɡɠɨɣɺ, Ƚ 

ɨɛɪɫɺɡɠɨɣɠ, 
Ƚ 

±32 ɨɬ −0,5 ɞɨ +3,5 −0,5; 0,0; +3,5 (±(0,001·U+4) - R·IL)1)
  

ɨɬ − 1 ɞɨ +7 −1,0; 0,0; +7,0 (±(0,001·U+8) - R·IL)1) 

ɨɬ − 2,0 ɞɨ +8,0 −2,0 (±0,03·U - R·IL)1) 

0,0; +8,0 (±(0,001·U+16) - R·IL)1) 
1) U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɢɥɥɢɜɨɥɶɬɚɯ; IL – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ (ɫ 
ɭɱɟɬɨɦ ɡɧɚɤɚ) ɫɢɥɵ ɬɨɤɚ ɜ ɧɚɝɪɭɡɤɟ ɜ ɦɢɥɥɢɚɦɩɟɪɚɯ; R = 0,15  

 

Ɍɚɛɥɢɰɚ 50 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ PPMU 
(ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.)  Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02(0) Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

     

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɬɨɤɚ ±32ɦА      

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ -0.5B .. 3.5B      

 Ɍɟɫɬ 0, ȼ -0.5000 -0.4994 0.0045 0.0006  

 Ɍɟɫɬ 1, ȼ 0.0000 0.0010 0.0040 0.0010  

 Ɍɟɫɬ 2, ȼ 3.5000 3.5014 0.0075 0.0014  

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ -1B .. 7B      

 Ɍɟɫɬ 0, ȼ -1.0000 -0.9999 0.0090 0.0001  

 Ɍɟɫɬ 1, ȼ 0.0000 0.0006 0.0080 0.0006  

 Ɍɟɫɬ 2, ȼ 7.0000 6.9994 0.0150 0.0006  

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ -2.0B .. 8B      

 Ɍɟɫɬ 0, ȼ -2.0000 -1.9792 0.0600 0.0208  

 Ɍɟɫɬ 1, ȼ 0.0000 0.0000 0.0160 0.0000  

 Ɍɟɫɬ 2, ȼ 8.0000 7.9988 0.0240 0.0012  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɞɢɚɩɚɡɨɧ ɫɢɥɵ ɬɨɤɚ, ɞɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɟ PPMU. 

Ɇɭɥɶɬɢɦɟɬɪ ɢɡɦɟɪɹɟɬ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ. 
6.3.1.6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɢɡɦɟɪɢɬɟɥɟɦ PPMU ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɫɪɚɜɧɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002). 

Кɚɛɟɥɶ ɎɊɆɂ.685621.097 ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɚɦ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɦɭɥɶɬɢɦɟɬɪɚ. 
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ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ PPMU» ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ 
ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 51, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 

ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 51, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɛɥɢɰɟɣ 52. 

Ɍɚɛɥɢɰɚ 51 – ɂɡɦɟɪɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ PMU: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ 
ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɣɢɧɠɫɠɨɣɺ ɪɩɬɭɩɺɨɨɩɞɩ 

ɨɛɪɫɺɡɠɨɣɺ, ɧȽ 
ȿɣɛɪɛɢɩɨ 
ɭɩɥɛ, ɧА 

ɟɣɛɪɛɢɩɨ ɣɢɧɠɫɠɨɣɺ 
ɨɛɪɫɺɡɠɨɣɺ, Ƚ 

ɨɛɪɫɺɡɠɨɣɠ, 
Ƚ 

±32 ɨɬ +0,1 ɞɨ +2,9 +0,1; +1,5; 
+2,9 

(±(0,001·U+2) - R·IL)1) 

ɨɬ −2 ɞɨ +8 −1,94; 0,0; 
+7,94 

(±(0,001·U+6) - R·IL)1) 

1) U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɢɥɥɢɜɨɥɶɬɚɯ; IL – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ (ɫ 
ɭɱɟɬɨɦ ɡɧɚɤɚ) ɫɢɥɵ ɬɨɤɚ ɜ ɧɚɝɪɭɡɤɟ ɜ ɦɢɥɥɢɚɦɩɟɪɚɯ; R = 0,15 

 

Ɍɚɛɥɢɰɚ 52 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ PPMU (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.)  Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02(27) Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

     

 Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ +0.1 ..+2.9B      

 Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ ±32ɦА      

02(27) Ɍɟɫɬ 0, ȼ 0.0986 0.0990 0.0021 0.0004  

02(27) Ɍɟɫɬ 1, ȼ 1.4999 1.5002 0.0035 0.0003  

02(27) Ɍɟɫɬ 2, ȼ 2.8996 2.8993 0.0049 0.0003  

 Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ -2.0 ..+8B      

 Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ ±32ɦА      

02(27) Ɍɟɫɬ 0, ȼ -1.9324 -1.9318 0.0079 0.0007  

02(27) Ɍɟɫɬ 1, ȼ 0.0009 0.0007 0.0060 0.0002  

02(27) Ɍɟɫɬ 2, ȼ 7,9392 7,9377 0.0139 0.0014  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɞɢɚɩɚɡɨɧ ɫɢɥɵ ɬɨɤɚ, ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɟ PPMU. ɋ ɩɨɦɨɳɶɸ 

PPMU ɢ ɦɭɥɶɬɢɦɟɬɪɚ ɢɡɦɟɪɹɟɬɫɹ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɜɚɸɬɫɹ. 
6.3.1.6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ CХaЦpH ɢ ɧɢɠɧɟɝɨ ClampL ɭɪɨɜɧɟɣ ɢɫɬɨɱɧɢɤɨɦ PPMU ɩɪɨɜɨɞɢɬɶ 

ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ 
(ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002). 

Кɚɛɟɥɶ ɎɊɆɂ.685621.097 ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɚɦ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɦɭɥɶɬɢɦɟɬɪɚ. 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ PPMU» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
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ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 53, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 53, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 54. 

Ɍɚɛɥɢɰɚ 53 – Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ PPMU: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ 
ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɏɫɩɝɠɨɷ 
ɩɞɫɛɨɣɲɠɨɣɺ 

Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ 
ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ 

ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 
ɪɩɬɭɩɺɨɨɩɞɩ 
ɨɛɪɫɺɡɠɨɣɺ 

ɩɞɫɛɨɣɲɠɨɣɺ ɝɠɫɰɨɠɞɩ 
ClampH ɣ ɨɣɡɨɠɞɩ 

ClampL ɮɫɩɝɨɠɤ, ɧȽ 

ɟɣɛɪɛɢɩɨ 
ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ 

ɬɣɦɶ ɭɩɥɛ, ɧА 

ɬɣɦɛ 
ɭɩɥɛ 

PPMU, 
ɧА 

ɟɣɛɪɛɢɩɨ 
ɩɞɫɛɨɣɲɠɨɣɺ 
ɨɛɪɫɺɡɠɨɣɺ, 

Ƚ 

ɨɛɪɫɺɡɠɨɣɠ 
ɩɞɫɛɨɣɲɠɨɣɺ, 

Ƚ 

±32 +32 ɨɬ 0,5 ɞɨ 3,5 0,5; 3,5 ClampH ±(0,001·U+25)1) 

ɨɬ 0 ɞɨ +7 0; +7 ±(0,001·U+50)1) 

ɨɬ 0 ɞɨ +8 0; +8 ±(0,001·U+100)1) 

±32 −32 ɨɬ -0,5 ɞɨ 2,5 −0,5; +2,5 ClampL ±(0,001·U+25)1) 

ɨɬ -1 ɞɨ +6 −1; +6 ±(0,001·U+50)1) 

ɨɬ -2 ɞɨ +7 −2; +7 ±(0,001·U+100)1) 
1) U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɢɥɥɢɜɨɥɶɬɚɯ 

 

Ɍɚɛɥɢɰɚ 54 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ PPMU (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02(0) Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 

ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ 

     

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ -0.5B .. 3.5B      

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɬɨɤɚ ±32ɦА      

 Кɨɧɬɪɨɥɶ ClaЦpL,       

02(0) Ɍɟɫɬ 0, ȼ -0.5000 -0.4986 0.0255 0.0014  

02(0) Ɍɟɫɬ 1, ȼ 2.5000 2.5010 0.0275 0.0010  

 Кɨɧɬɪɨɥɶ ClaЦpH,       

02(0) Ɍɟɫɬ 0, ȼ 0.5000 0.4993 0.0255 0.0007  

02(0) Ɍɟɫɬ 1, ȼ 3.5000 3.4992 0.0285 0.0008  

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ -1B .. 7B      

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɬɨɤɚ ±32ɦА      

 Кɨɧɬɪɨɥɶ ClaЦpL,       

02(0) Ɍɟɫɬ 0, ȼ -1.0000 -0.9957 0.0510 0.0043  

02(0) Ɍɟɫɬ 1, ȼ 6.0000 6.0013 0.0560 0.0013  

 Кɨɧɬɪɨɥɶ ClaЦpH,       

02(0) Ɍɟɫɬ 0, ȼ 0.0000 -0.0019 0.0500 0.0019  

02(0) Ɍɟɫɬ 1, ȼ 7.0000 6.9997 0.0570 0.0003  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ PPMU ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɪɟɠɢɦ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɬɨɤɚ 
ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɡɚɞɚɸɬɫɹ ɞɢɚɩɚɡɨɧ 
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ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɬɨɤɚ, ɧɚɩɪɹɠɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ClampH, 

ɧɚɩɪɹɠɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ClampL PPMU. Ɇɭɥɶɬɢɦɟɬɪ ɢɡɦɟɪɹɟɬ 
ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ. 

6.3.1.6.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɢɫɬɨɱɧɢɤɨɦ PPMU ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002). 

Кɚɛɟɥɶ ɎɊɆɂ.685621.097 ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɚɦ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɦɭɥɶɬɢɦɟɬɪɚ. 
ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ PPMU» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 

ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 55, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 55, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 56. 

Ɍɚɛɥɢɰɚ 55 – ɂɡɦɟɪɟɧɢɟ ɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ PPMU: 

ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ 
ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ ɬɣɦɶ ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ ɟɣɛɪɛɢɩɨ ɬɣɦɶ 

ɭɩɥɛ 
ɬɣɦɛ ɪɩɬɭɩɺɨɨɩɞɩ 

ɭɩɥɛ 

±2 ɦɤА −2; 0; +2 ɦɤА ±(0,003·I+10) ɧА1) 

±8 ɦɤА −8; 0; +8 ɦɤА ±(0,003·I+40) ɧА1) 

±32 ɦɤА −32; 0; +32 ɦɤА ±(0,003·I+160) ɧА1) 

±128 ɦɤА −128; 0; +128 ɦɤА ±(0,003·I+640) ɧА1) 

±512 ɦɤА −512; 0; +512 ɦɤА ±(0,003·I+2,56) ɦɤА2) 

±2 ɦА −2; 0; +2 ɦА ±(0,003·I+10) ɦɤА2) 

±8 ɦА −7; 0; +8 ɦА ±(0,007·I+40) ɦɤА2) 

±32 ɦА −20; 0; +32 ɦА ±(0,007·I+160) ɦɤА2) 
1) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɫɢɥɵ ɬɨɤɚ ɜ ɧɚɧɨɚɦɩɟɪɚɯ 
2) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɫɢɥɵ ɬɨɤɚ ɜ ɦɢɤɪɨɚɦɩɟɪɚɯ 
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Ɍɚɛɥɢɰɚ 56 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɬɨɤɚ PPMU 
(ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02(0) Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

     

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɬɨɤɚ ±2ɦɤА      

02(0) Ɍɟɫɬ 0, ɦɤА -2.0000 -1.9970 0.0160 0.0030  

02(0) Ɍɟɫɬ 1, ɦɤА 0.0000 0.0030 0.0100 0.0030  

02(0) Ɍɟɫɬ 2, ɦɤА 2.0000 2.0017 0.0160 0.0017  

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɬɨɤɚ ±8ɦɤА      

02(0) Ɍɟɫɬ 0, ɦɤА -8.0000 -8.0011 0.0640 0.0011  

02(0) Ɍɟɫɬ 1, ɦɤА 0.0000 0.0044 0.0400 0.0044  

02(0) Ɍɟɫɬ 2, ɦɤА 8.0000 8.0071 0.0640 0.0071  

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɬɨɤɚ ±32ɦɤА      

02(0) Ɍɟɫɬ 0, ɦɤА -32.0000 -31.9926 0.2560 0.0074  

02(0) Ɍɟɫɬ 1, ɦɤА 0.0000 0.0345 0.1600 0.0345  

02(0) Ɍɟɫɬ 2, ɦɤА 32.0000 32.0303 0.2560 0.0303  

 Ⱦɢɚɩɚɡɨɧ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɬɨɤɚ ±128ɦɤА      

02(0) Ɍɟɫɬ 0, ɦɤА -128.0000 -127.9965 1.0240 0.0035  

02(0) Ɍɟɫɬ 1, ɦɤА 0.0000 0.0141 0.6400 0.0141  

02(0) Ɍɟɫɬ 2, ɦɤА 128.0000 128.0462 1.0240 0.0462  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɞɢɚɩɚɡɨɧ ɫɢɥɵ ɬɨɤɚ ɢ ɫɢɥɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ PPMU. Ɇɭɥɶɬɢɦɟɬɪ ɢɡɦɟɪɹɟɬ 
ɭɫɬɚɧɨɜɢɜɲɭɸɫɹ ɫɢɥɭ ɬɨɤɚ. 

6.3.1.6.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɢɡɦɟɪɢɬɟɥɟɦ PPMU ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɫɪɚɜɧɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002). 

Кɚɛɟɥɶ ɎɊɆɂ.685621.097 ɩɨɞɤɥɸɱɢɬɶ ɤ ɝɧɟɡɞɚɦ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɦɭɥɶɬɢɦɟɬɪɚ. 
ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ PPMU» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 

ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 55, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 55, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɛɥɢɰɟɣ 57. 
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Ɍɚɛɥɢɰɚ 57 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɬɨɤɚ PPMU (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

03(6) ɉɪɫɠɟɠɦɠɨɣɠ ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ ɣɢɧɠɫɠɨɣɺ 
ɬɣɦɶ ɪɩɬɭɩɺɨɨɩɞɩ ɭɩɥɛ 

     

 Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ±2ɦɤА      

03(6) Ɍɟɫɬ 0, ɦɤА -1.9739 -1.9751 0.0160 0.0012  

03(6) Ɍɟɫɬ 1, ɦɤА 0.0066 0.0036 0.0100 0.0030  

03(6) Ɍɟɫɬ 2, ɦɤА 1.9861 1.9825 0.0160 0.0036  

 Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ±8ɦɤА      

03(6) Ɍɟɫɬ 0, ɦɤА -7.9965 -7.9992 0.0640 0.0027  

03(6) Ɍɟɫɬ 1, ɦɤА 0.0060 0.0007 0.0400 0.0053  

03(6) Ɍɟɫɬ 2, ɦɤА 8.0060 8.0001 0.0640 0.0059  

 Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ±32ɦɤА      

03(6) Ɍɟɫɬ 0, ɦɤА -31.9900 -31.9922 0.2560 0.0022  

03(6) Ɍɟɫɬ 1, ɦɤА 0.0229 0.0108 0.1600 0.0121  

03(6) Ɍɟɫɬ 2, ɦɤА 32.0141 32.0096 0.2560 0.0045  

 Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ±128ɦɤА      

03(6) Ɍɟɫɬ 0, ɦɤА -127.9706 -128.0312 1.0240 0.0606  

03(6) Ɍɟɫɬ 1, ɦɤА 0.0324 -0.0116 0.6400 0.0440  

03(6) Ɍɟɫɬ 2, ɦɤА 128.0335 127.9561 1.0240 0.0774  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɞɢɚɩɚɡɨɧ ɫɢɥɵ ɬɨɤɚ ɢ ɫɢɥɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ PPMU. ɋ ɩɨɦɨɳɶɸ ɦɭɥɶɬɢɦɟɬɪɚ ɢ PPMU 

ɢɡɦɟɪɹɟɬɫɹ ɫɢɥɭ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɬɨɤɚ. Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɢɜɚɸɬɫɹ. 

6.3.2 Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ VCC  

6.3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢ 
ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 

ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 6. 

ɇɚ Ɍɟɫɬɟɪ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɞɢɮɢɤɚɰɢɢ Ɍɟɫɬɟɪɚ, ɭɫɬɚɧɨɜɢɬɶ: 

– FHF2 ...  ............. ɩɥɚɬɭ Check-M ɎɊɆɂ4.421419.005v1-01; 

– FHF3, FHF3Ɇ ..  .............. ɩɥɚɬɭ Check-M1 ɎɊɆɂ.421419.065; 
– FHF3-512, FHF3Ɇ-512 .. ɩɟɪɟɯɨɞɧɨɣ ɚɞɚɩɬɟɪ ɎɊɆɂ.468359.020, ɧɚ ɤɨɬɨɪɵɣ, ɜ 

ɫɜɨɸ ɨɱɟɪɟɞɶ, ɭɫɬɚɧɨɜɢɬɶ ɩɥɚɬɭ Check-M1 ɎɊɆɂ.421419.065. 

К ɩɥɚɬɟ Check ɩɨɞɤɥɸɱɢɬɶ ɨɛɪɚɡɰɨɜɵɣ ɦɭɥɶɬɢɦɟɬɪ. 
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ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ
ǺȍșȚȍȘȈ Formula HF2 

ǴțȓȤȚȐȔȍȚȘ
Keithley

U

GND

X1
X2

X3

ǲȈȉȍȓȤ «USB ȕȈ ȠȚȍȒȍȘ» 
ǼǸǴИ.685621.035

J114 ǷȓȈȚȈ Check-M 

ǼǸǴИ4.421419.005v1-01
I

X2

 

ɚ) 

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ
ǺȍșȚȍȘȈ FHF 

ǴțȓȤȚȐȔȍȚȘ
Keithley

U

GND

X3
X1

X2

ЖȋțȚ «юheck-ИȏȔȍȘȐȚȍȓȤ» 
ǼǸǴИ.685621.097

X30 ǷȓȈȚȈ Check-M1 

ǼǸǴИ.421419.065

I

X29

X11

 

ɛ) 

ǴțȓȤȚȐȔȍȚȘ
Keithley

U

GND

X1

X2

ЖȋțȚ «юheck-ИȏȔȍȘȐȚȍȓȤ» 
ǼǸǴИ.685621.097

I

ǷȍȘȍȝȖȌȕȖȑ ȈȌȈȗȚȍȘ 

ǼǸǴИ.468359.020

B0

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

ǷȓȈȚȈ Check-M1 

ǼǸǴИ.421419.065

ǹțȉȉȓȖȒ А ǹțȉȉȓȖȒ В

X3 X29

 

ɜ) 

Ɋɢɫɭɧɨɤ 6 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ VCC: (ɚ) – ɞɥɹ Ɍɟɫɬɟɪɚ FHF2; (ɛ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3M; (ɜ) – ɞɥɹ 

Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3M-512 
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ɉɊɂɆȿɑȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3Ɇ-512 ɤɨɧɬɪɨɥɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢ 
ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ VCC ɜɵɩɨɥɧɹɬɶ ɜ ɞɜɚ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ 
ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ Ⱥ (ɩɨɡɢɰɢɢ ȼ0ȼ7 ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ 
ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ ȼ (ɩɨɡɢɰɢɢ ȼ8ȼ15 ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). 

6.3.2.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɢɫɬɨɱɧɢɤɨɦ VCC ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɨɝɢɱɧɨ ɩ. 6.3.1.3.1, ɩɪɢ ɷɬɨɦ ɜɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VCC». 

Кɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 58 ɨɬɱёɬ ɡɚɩɨɥɧɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 59. 

Ɍɚɛɥɢɰɚ 58 – ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɢɡɦɟɪɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ VCC: 

ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ɇɩɟɣɯɣɥɛɱɣɺ 
ɍɠɬɭɠɫɛ 

Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ 
ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ ɣ ɣɢɧɠɫɠɨɣɺ ɪɩɬɭɩɺɨɨɩɞɩ 

ɨɛɪɫɺɡɠɨɣɺ, ɧȽ 
ɟɣɛɪɛɢɩɨ 
ɬɣɦɶ ɭɩɥɛ 

ɨɛɪɫɺɡɠɨɣɠ, Ƚ 

Ɉɬ −250 ɞɨ 
250 ɦɤА 

0,01); 0,8; 2,1; 3,4; 
4,7; 6,0 

FHF3, 

FHF3Ɇ, 
FHF3-512, 

FHF3Ɇ-512 

±(0,0005·U+2,5)2) 

Ɉɬ −4 ɞɨ 4 А 

Ɉɬ −4 ɞɨ 4 А 0,8; 1,7; 2,7; 3,6; 
4,5; 5,5 

FHF2 ±(0,001·U+5)2) 

1) ȼ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɟ 0,0 ȼ ɤɨɧɬɪɨɥɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɨɜɨɞɢɬɶ 
2) U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɢɥɥɢɜɨɥɶɬɚɯ 

 

Ɍɚɛɥɢɰɚ 59 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VCC 
(ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

     

 Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ I_u_250      

02 0 ɇɚɩɪɹɠɟɧɢɟ VCC, B 0.8000 0.8011 0.0029 0.0011  

02 1 ɇɚɩɪɹɠɟɧɢɟ VCC, B 2.1000 2.1006 0.0036 0.0006  

02 2 ɇɚɩɪɹɠɟɧɢɟ VCC, B 3.4000 3.4017 0.0042 0.0017  

02 3 ɇɚɩɪɹɠɟɧɢɟ VCC, B 4.7000 4.7022 0.0049 0.0022  

02 4 ɇɚɩɪɹɠɟɧɢɟ VCC, B 6.0000 6.0024 0.0055 0.0024  

 Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ I_4      

02 0 ɇɚɩɪɹɠɟɧɢɟ VCC, B 0.8000 0.8012 0.0029 0.0012  

02 1 ɇɚɩɪɹɠɟɧɢɟ VCC, B 2.1000 2.1006 0.0036 0.0006  

02 2 ɇɚɩɪɹɠɟɧɢɟ VCC, B 3.4000 3.4017 0.0042 0.0017  

02 3 ɇɚɩɪɹɠɟɧɢɟ VCC, B 4.7000 4.7016 0.0049 0.0016  

02 4 ɇɚɩɪɹɠɟɧɢɟ VCC, B 6.0000 6.0018 0.0055 0.0018  
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6.3.2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɢɡɦɟɪɢɬɟɥɟɦ VCC ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɨɝɢɱɧɨ ɩ. 6.3.1.3.2, ɩɪɢ ɷɬɨɦ ɜɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ 
ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VCC». 

Кɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 58, ɨɬɱёɬ ɡɚɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɛɥɢɰɟɣ 60. 

Ɍɚɛɥɢɰɚ 60 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ VCC (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

     

 Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ I_u_250      

02 0 ɇɚɩɪɹɠɟɧɢɟ VCC, B 0.0008 0.0013 0.0025 0.0005  

02 1 ɇɚɩɪɹɠɟɧɢɟ VCC, B 0.8009 0.8001 0.0029 0.0008  

02 2 ɇɚɩɪɹɠɟɧɢɟ VCC, B 2.1005 2.0998 0.0036 0.0008  

02 3 ɇɚɩɪɹɠɟɧɢɟ VCC, B 3.4017 3.4009 0.0042 0.0008  

02 4 ɇɚɩɪɹɠɟɧɢɟ VCC, B 4.7016 4.7008 0.0049 0.0007  

02 5 ɇɚɩɪɹɠɟɧɢɟ VCC, B 6.0018 6.0010 0.0055 0.0008  

 Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ I_4      

02 0 ɇɚɩɪɹɠɟɧɢɟ VCC, B 0.0008 0.0013 0.0025 0.0005  

02 1 ɇɚɩɪɹɠɟɧɢɟ VCC, B 0.8010 0.7996 0.0029 0.0014  

02 2 ɇɚɩɪɹɠɟɧɢɟ VCC, B 2.1005 2.0988 0.0036 0.0018  

02 3 ɇɚɩɪɹɠɟɧɢɟ VCC, B 3.4016 3.3999 0.0042 0.0017  

02 4 ɇɚɩɪɹɠɟɧɢɟ VCC, B 4.7022 4.7008 0.0049 0.0014  

02 5 ɇɚɩɪɹɠɟɧɢɟ VCC, B 6.0018 6.0003 0.0055 0.0015  

6.3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜ ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 2 Ⱥ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɢɡɦɟɪɢɬɟɥɟɦ VCC ɜ ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 2 Ⱥ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɫɪɚɜɧɟɧɢɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002). 

ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 7. 

ɇɚ Ɍɟɫɬɟɪ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɞɢɮɢɤɚɰɢɢ Ɍɟɫɬɟɪɚ, ɭɫɬɚɧɨɜɢɬɶ: 

– FHF2 ...  ............. ɩɥɚɬɭ Check-M ɎɊɆɂ4.421419.005v1-01; 

– FHF3, FHF3Ɇ  .  .............. ɩɥɚɬɭ Check-M1 ɎɊɆɂ.421419.065; 
– FHF3-512, FHF3Ɇ-512 .. ɩɟɪɟɯɨɞɧɨɣ ɚɞɚɩɬɟɪ ɎɊɆɂ.468359.020, ɧɚ ɤɨɬɨɪɵɣ, ɜ 

ɫɜɨɸ ɨɱɟɪɟɞɶ, ɭɫɬɚɧɨɜɢɬɶ ɩɥɚɬɭ Check-M1 ɎɊɆɂ.421419.065. 
К ɩɥɚɬɟ Check ɩɨɞɤɥɸɱɢɬɶ ɨɛɪɚɡɰɨɜɵɣ ɦɭɥɶɬɢɦɟɬɪ. 
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Ɍɟɫɬɟɪ FormulaHF2 

ɎɊɆИ.411739.001-01 

ɉɥɚɬɚ Check-M 

ɎɊɆИ4.421419.005v1-01

Ɇɨɞɭɥɶ ɧɚɝɪɭɡɨɤ VCC 

VDD

ɎɊɆИ.468229.009

X2 X1

X11(VCC)

X12(NAGR)

X13(GND)
X1

X2
X1

X4

Кɚɛɟɥɶ ɩɨɜɟɪɤɢ ɞɥɹ FHF2 №3

ɎɊɆИ.685621.036

Ɇɭɥɶɬɢɦɟɬɪ
Keithley 2002

U

GND

I

X2

X1

X1

X2

Кɚɛɟɥɶ VCC VDD

ɎɊɆИ.685621.072

X7

X3 X2

 

ɚ) 

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ
ǺȍșȚȍȘȈ FHF 

ǴțȓȤȚȐȔȍȚȘ
Keithley

U

GND X3

X1

X2

ЖȋțȚ «юheck-ИȏȔȍȘȐȚȍȓȤ» 
ǼǸǴИ.685621.097

X30 ǷȓȈȚȈ Check-M1 

ǼǸǴИ.421419.065
I

X29

X11

 

ɛ) 

ǴțȓȤȚȐȔȍȚȘ
Keithley

U

GND

X1

X2

ЖȋțȚ «юheck-ИȏȔȍȘȐȚȍȓȤ» 
ǼǸǴИ.685621.097

I

ǷȍȘȍȝȖȌȕȖȑ ȈȌȈȗȚȍȘ 

ǼǸǴИ.468359.020

B0

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

ǷȓȈȚȈ Check-M1 

ǼǸǴИ.421419.065

ǹțȉȉȓȖȒ А ǹțȉȉȓȖȒ В

X3 X29

 

ɜ) 

Ɋɢɫɭɧɨɤ 7 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɨɜɟɪɤɟ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ ɢɫɬɨɱɧɢɤɨɦ VCC ɜ ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 2 Ⱥ: (ɚ) – ɞɥɹ Ɍɟɫɬɟɪɚ FHF2; (ɛ) – ɞɥɹ 

Ɍɟɫɬɟɪɨɜ FHF3, FHF3M; (ɜ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3M-512 
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ɉɊɂɆȿɑȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3Ɇ-512 ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɶ ɜ ɞɜɚ 
ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ Ⱥ (ɩɨɡɢɰɢɢ ȼ0ȼ7 ɦɨɞɭɥɟɣ 
Ɍɟɫɬɟɪɚ). ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ ȼ (ɩɨɡɢɰɢɢ ȼ8ȼ15 
ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VCC ɜ ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 
2 Ⱥ» ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 61, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 61, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɛɥɢɰɟɣ 62. 

Ɍɚɛɥɢɰɚ 61 – ɂɡɦɟɪɟɧɢɟ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜ ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 2 Ⱥ Vɋɋ: 

ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ɇɩɟɣɯɣɥɛɱɣɺ 
ɍɠɬɭɠɫɛ 

Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɣɢɧɠɫɠɨɣɺ ɬɣɦɶ ɪɩɬɭɩɺɨɨɩɞɩ 

ɭɩɥɛ 
ɟɣɛɪɛɢɩɨ 
ɬɣɦɶ ɭɩɥɛ 

ɬɣɦɛ ɪɩɬɭɩɺɨɨɩɞɩ 
ɭɩɥɛ 

±4 А 0,0; 0,4; 0,9; 1,4; 
1,9 А 

FHF3, 

FHF3Ɇ, 
FHF3-512, 

FHF3Ɇ-512 

±(0,01·I+2,5) ɦА1) 

±1 А 0,00; 0,25; 0,50; 
0,75; 1,00 А 

±(0,003·I+0,5) ɦА1) 

±250 ɦА 0; 62; 125; 180; 
250 ɦА 

±(0,003·I+150) ɦɤА2) 

±64 ɦА 0; 16; 32; 48; 64 ɦА ±(0,003·I+40) ɦɤА2) 

±16 ɦА 0; 4; 8; 12; 16 ɦА ±(0,003·I+10) ɦɤА2) 

±4 ɦА 0; 1; 2; 3; 4 ɦА ±(0,003·I+2,5) ɦɤА2) 

±1 ɦА 0,00; 0,25; 0,50; 
0,75; 1,00 ɦА 

±(0,003·I+0,5) ɦɤА2) 

±250 ɦɤА 0; 62; 125; 180; 
250 ɦɤА 

±(0,003·I+250) ɧА3) 

±4 А 0,0; 0,4; 0,9; 1,9 А FHF2 ±(0,01·I+10) ɦА1) 
1) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ ɜ ɦɢɥɥɢɚɦɩɟɪɚɯ 
2) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ ɜ ɦɢɤɪɨɚɦɩɟɪɚɯ 
3) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ ɜ ɧɚɧɨɚɦɩɟɪɚɯ 
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Ɍɚɛɥɢɰɚ 62 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɬɨɤɚ VCC ɜ ɩɨɞɞɢɚɩɚɡɨɧɟ 
ɨɬ 0 ɞɨ 2 Ⱥ (ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢɡɦɟɪɢɬɟɥɟɦ VCC ɩɪɢ ɫɢɥɟ 

ɬɨɤɚ ɨɬ 0 ɞɨ 2 А 

     

 Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ I_u_250      

02 0 Ɍɨɤ VCC, ɦɤA -0.0004 0.0163 0.2500 0.0167  

02 1 Ɍɨɤ VCC, ɦɤA 62.4184 62.5400 0.4373 0.1216  

02 2 Ɍɨɤ VCC, ɦɤA 125.8990 126.0275 0.6277 0.1285  

02 3 Ɍɨɤ VCC, ɦɤA 181.2974 181.5246 0.7939 0.2272  

02 4 Ɍɨɤ VCC, ɦɤA 250.2450 250.5774 1.0007 0.3324  

 Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ I_Ц_1      

02 0 Ɍɨɤ VCC, ɦɤA -0.0008 -0.0354 0.5000 0.0346  

02 1 Ɍɨɤ VCC, ɦɤA 250.5460 250.9114 1.2516 0.3654  

02 2 Ɍɨɤ VCC, ɦɤA 501.4060 502.1066 2.0042 0.7006  

02 3 Ɍɨɤ VCC, ɦɤA 752.2630 753.0533 2.7568 0.7903  

02 4 Ɍɨɤ VCC, ɦɤA 1003.0980 1004.1243 3.5093 1.0263  

 Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ I_Ц_4      

02 0 Ɍɨɤ VCC, ɦA 0.0000 0.0004 0.0025 0.0004  

02 1 Ɍɨɤ VCC, ɦA 1.0126 1.0146 0.0055 0.0021  

02 2 Ɍɨɤ VCC, ɦA 1.8568 1.8601 0.0081 0.0033  

02 3 Ɍɨɤ VCC, ɦA 2.9957 3.0002 0.0115 0.0045  

02 4 Ɍɨɤ VCC, ɦA 3.9943 4.0004 0.0145 0.0061  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɤɢ ɢɫɬɨɱɧɢɤ VCC ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɧɚ 
ɧɚɝɪɭɡɤɟ. ɋ ɩɨɦɨɳɶɸ VCC ɢ ɦɭɥɶɬɢɦɟɬɪɚ, ɜɤɥɸɱɟɧɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɡɦɟɪɹɸɬ 
ɭɫɬɚɧɨɜɢɜɲɭɸɫɹ ɫɢɥɭ ɬɨɤɚ. 

6.3.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜ ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 2 ɞɨ 4 Ⱥ ɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 8. 

ɇɚ Ɍɟɫɬɟɪ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɢ, ɭɫɬɚɧɨɜɢɬɶ: 

– FHF2 ...  ............. ɩɥɚɬɭ Check-M ɎɊɆɂ4.421419.005v1-01; 

– FHF3, FHF3Ɇ  .  .............. ɩɥɚɬɭ Check-M1 ɎɊɆɂ.421419.065; 
– FHF3-512, FHF3Ɇ-512 .. ɩɟɪɟɯɨɞɧɨɣ ɚɞɚɩɬɟɪ ɎɊɆɂ.468359.020, ɧɚ ɤɨɬɨɪɵɣ, ɜ 

ɫɜɨɸ ɨɱɟɪɟɞɶ, ɭɫɬɚɧɨɜɢɬɶ ɩɥɚɬɭ Check-M1 ɎɊɆɂ.421419.065. 
К ɩɥɚɬɟ Check ɩɨɞɤɥɸɱɢɬɶ ɨɛɪɚɡɰɨɜɵɣ ɦɭɥɶɬɢɦɟɬɪ. 

ɉɊɂɆȿɑȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3Ɇ-512 ɨɩɟɪɚɰɢɢ ɩɪɨɜɨɞɢɬɶ ɜ ɞɜɚ 
ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ Ⱥ (ɩɨɡɢɰɢɢ ȼ0ȼ7 ɦɨɞɭɥɟɣ 
Ɍɟɫɬɟɪɚ). ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ ȼ (ɩɨɡɢɰɢɢ ȼ8ȼ15 
ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). 
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 Ɋɟɡɢɫɬɨɪ Ɋ310 

0.01Ɉɦ

U1

U2

I1

I2

X1

X2 X4

X3

Кɚɛɟɥɶ ɩɨɜɟɪɤɢ ɞɥɹ FHF2 №3

ɎɊɆИ.685621.036

Кɚɛɟɥɶ «Ɋ310-1»
ɎɊɆИ4.440.008

Ɇɭɥɶɬɢɦɟɬɪ
Keithley 2002

U

GND

I

Ɇɨɞɭɥɶ ɧɚɝɪɭɡɨɤ VCC 

VDD

ɎɊɆИ.468229.009

X2 X1

Ɍɟɫɬɟɪ FormulaHF2 

ɎɊɆИ.411739.001-01 

ɉɥɚɬɚ Check-M 

ɎɊɆИ4.421419.005v1-01

X11(VCC)

X12(NAGR)

X13(GND)

X2 X2

X1

X1

Кɚɛɟɥɶ VCC VDD

ɎɊɆИ.685621.072

 

ɚ) 

Кɚɬɭɲɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ɋ310 

0.01Ɉɦ

U1

U2

I1

I2

X1

X2 X4

X3

Кɚɛɟɥɶ ɩɨɜɟɪɤɢ ɞɥɹ FHF2 №3

ɎɊɆИ.685621.036

Ɇɭɥɶɬɢɦɟɬɪ
Keithley

U

GND

I

Иɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ
Ɍɟɫɬɟɪɚ FHF 

ɉɥɚɬɚ Check-M1 

ɎɊɆИ4.421419.065

X11

X30

X29
X3

Жɝɭɬ Check-P310

ɎɊɆИ.685621.098

X1

X2

 

ɛ) 

ǷȍȘȍȝȖȌȕȖȑ ȈȌȈȗȚȍȘ 

ǼǸǴИ.468359.020

B0

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

ǷȓȈȚȈ Check-M1 

ǼǸǴИ.421419.065

ǹțȉȉȓȖȒ А ǹțȉȉȓȖȒ В

X3 X29

ǲȈȚțȠȒȈ ȥȓȍȒȚȘȐȟȍșȒȖȋȖ 
șȖȗȘȖȚȐȊȓȍȕȐȧ Ǹ310 0.01ǶȔ

U1

U2

I1

I2

X1

X2 X4

X3

ǲȈȉȍȓȤ ȗȖȊȍȘȒȐ Ȍȓȧ FHF2 №3

ǼǸǴИ.685621.036

ǴțȓȤȚȐȔȍȚȘ
Keithley

U

GND

I

ЖȋțȚ Check-P310

ǼǸǴИ.685621.098

X1

X2

 

ɜ) 

Ɋɢɫɭɧɨɤ 8 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɨɜɟɪɤɟ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢɫɬɨɱɧɢɤɨɦ VCC ɜ 

ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 2 ɞɨ 4 Ⱥ: (ɚ) – ɞɥɹ Ɍɟɫɬɟɪɚ FHF2; (ɛ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3M; 

(ɜ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3M-512 
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6.3.2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜ ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 2 ɞɨ 4 Ⱥ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VCC ɜ 
ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 2 ɞɨ 4 Ⱥ ɩɪɨɜɨɞɢɬɶ ɤɨɫɜɟɧɧɵɦ ɦɟɬɨɞɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002). 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VCC ɜ ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 2 ɞɨ 
4 Ⱥ» ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 63, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 63, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɛɥɢɰɟɣ 64. 

Ɍɚɛɥɢɰɚ 63 – ɂɡɦɟɪɟɧɢɟ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜ ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 2 ɞɨ 4 Ⱥ Vɋɋ: 
ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ɇɩɟɣɯɣɥɛɱɣɺ 
ɍɠɬɭɠɫɛ 

Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɣɢɧɠɫɠɨɣɺ ɬɣɦɶ ɪɩɬɭɩɺɨɨɩɞɩ 

ɭɩɥɛ, ɧА 
ɟɣɛɪɛɢɩɨ 

ɬɣɦɶ ɭɩɥɛ, А 
ɬɣɦɛ ɪɩɬɭɩɺɨɨɩɞɩ 

ɭɩɥɛ, А 

±4 2; 3; 4 FHF3, 

FHF3Ɇ, 
FHF3-512 

FHF3Ɇ-512 

±(0,01·I+2,5)1) 

±1 0,4; 0,7; 1,0 ±(0,003·I+0,5)1) 

±4 2; 3; 4 FHF2 ±(0,01·I+10)1) 
1) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ ɜ ɦɢɥɥɢɚɦɩɟɪɚɯ 

 

Ɍɚɛɥɢɰɚ 64 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VCC ɜ 
ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 2 ɞɨ 4 Ⱥ (ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VCC ɜ ɩɨɞɞɢɚɩɚɡɨɧɟ ɨɬ 2 ɞɨ 4 А  

     

 Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ I_4      

02 0 Ɍɨɤ VCC, A 2.0217 2.0395 0.0227 0.0179  

02 1 Ɍɨɤ VCC, A 3.0284 3.0555 0.0328 0.0271  

02 2 Ɍɨɤ VCC, A 4.0308 4.0694 0.0428 0.0387  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɜɟɪɤɢ ɢɫɬɨɱɧɢɤ VCC ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɧɚ 
ɧɚɝɪɭɡɤɟ. ɋ ɩɨɦɨɳɶɸ VCC ɢɡɦɟɪɹɟɬɫɹ ɭɫɬɚɧɨɜɢɜɲɚɹɫɹ ɫɢɥɚ ɬɨɤɚ. Ɇɭɥɶɬɢɦɟɬɪ ɢɡɦɟɪɹɟɬ 
ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɩɪɟɰɢɡɢɨɧɧɨɦ ɲɭɧɬɟ. ɉɨɤɚɡɚɧɢɹ ɦɭɥɶɬɢɦɟɬɪɚ ɩɨ ɡɚɤɨɧɭ Ɉɦɚ 
ɩɟɪɟɫɱɢɬɵɜɚɸɬɫɹ ɜ ɫɢɥɭ ɬɨɤɚ. 

6.3.2.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɢɫɬɨɱɧɢɤɨɦ VCC ɩɪɨɜɨɞɢɬɶ ɤɨɫɜɟɧɧɵɦ ɦɟɬɨɞɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɦɭɥɶɬɢɦɟɬɪɚ ɰɢɮɪɨɜɨɝɨ 2002). 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VCC» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 

ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 65, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ 
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ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 65, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɚɛɥɢɰɟɣ 66. 

Ɍɚɛɥɢɰɚ 65 – Ɉɝɪɚɧɢɱɟɧɢɟ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ Vɋɋ: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ 
ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ɇɩɟɣɯɣɥɛɱɣɺ 
ɍɠɬɭɠɫɛ 

Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɩɞɫɛɨɣɲɠɨɣɺ ɬɣɦɶ ɪɩɬɭɩɺɨɨɩɞɩ 

ɭɩɥɛ, ɧА 
ɟɣɛɪɛɢɩɨ 

ɬɣɦɶ ɭɩɥɛ, А 
ɬɣɦɛ ɪɩɬɭɩɺɨɨɩɞɩ 

ɭɩɥɛ, A 

ɨɬ +0,4 ɞɨ +4  0,4; 0,9; 1,9; 4,0 FHF3 

FHF3Ɇ  
FHF3-512 

FHF3Ɇ-512 

±(0,015·I+15)1) 

ɨɬ +0,4 ɞɨ +1 0,4; 0,7; 1,0 

±4ɨɬ +0,4 ɞɨ +4 0,4; 0,9; 1,9; 4,0 FHF2 
1) I – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ ɜ ɦɢɥɥɢɚɦɩɟɪɚɯ 

 

Ɍɚɛɥɢɰɚ 66 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɨɝɪɚɧɢɱɟɧɢɹ ɫɢɥɵ ɬɨɤɚ VCC (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

05 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ VCC 

     

 Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ I_4      

05 0 Ɍɨɤ Vɋɋ, A 0.4000 0.3966 0.0210 0.0034  

05 1 Ɍɨɤ Vɋɋ, A 0.9000 0.8948 0.0285 0.0052  

05 2 Ɍɨɤ Vɋɋ, A 1.9000 1.8844 0.0435 0.0156  

05 3 Ɍɨɤ Vɋɋ, A 4.0000 3.9873 0.0750 0.0127  

 Ⱦɢɚɩɚɡɨɧ ɬɨɤɚ I_1      

05 0 Ɍɨɤ Vɋɋ, A 0.4000 0.3979 0.0210 0.0021  

05 1 Ɍɨɤ Vɋɋ, A 0.7000 0.6922 0.0255 0.0078  

05 2 Ɍɨɤ Vɋɋ, A 1.0000 0.9934 0.0300 0.0066  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɢɫɬɨɱɧɢɤ VCC ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɧɚɩɪɹɠɟɧɢɟ 5,5 ȼ ɧɚ 
ɧɚɝɪɭɡɤɟ. Ⱦɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɢɚɩɚɡɨɧ ɫɢɥɵ ɬɨɤɚ ɢ 
ɨɝɪɚɧɢɱɟɧɢɟ ɫɢɥɵ ɬɨɤɚ ɢɫɬɨɱɧɢɤɚ VCC. Ɇɭɥɶɬɢɦɟɬɪ ɢɡɦɟɪɹɟɬ ɧɚɩɪɹɠɟɧɢɟ ɧɚ 
ɩɪɟɰɢɡɢɨɧɧɨɦ ɲɭɧɬɟ. ɉɨɤɚɡɚɧɢɹ ɦɭɥɶɬɢɦɟɬɪɚ ɩɨ ɡɚɤɨɧɭ Ɉɦɚ ɩɟɪɟɫɱɢɬɵɜɚɸɬɫɹ ɜ ɫɢɥɭ 
ɬɨɤɚ. 

6.3.3 ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɤɚɧɚɥ («33-ɣ ɤɚɧɚɥ») 
ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɨɩɢɫɚɧɧɵɯ ɧɢɠɟ ɨɩɟɪɚɰɢɣ ɫɱɢɬɚɬɶ 

ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɟ ɜ ɱɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɨɜ ɡɚɞɚɧɢɹ ɫɢɥɵ ɬɨɤɚ 
ɧɚɝɪɭɡɤɢ ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ ɤɚɧɚɥɚ. 

6.3.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɪɭɬɢɡɧɵ ɮɪɨɧɬɚ ɢ ɫɩɚɞɚ ɢ ɚɛɫɨɥɸɬɧɨɣ 
ɩɨɝɪɟɲɧɨɫɬɢ ɡɚɞɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɮɪɨɧɬɚ/ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɪɭɬɢɡɧɵ ɮɪɨɧɬɚ ɢ ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ, ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɡɚɞɚɧɢɹ 
ɩɨɥɨɠɟɧɢɹ ɮɪɨɧɬɚ/ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ ɤɚɧɚɥɚ («33-ɝɨ ɤɚɧɚɥɚ») ɩɪɨɜɨɞɢɬɶ 
ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ 
(ɰɢɮɪɨɜɨɝɨ ɨɫɰɢɥɥɨɝɪɚɮɚ LeCroy). 

ȼɇɂɆȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF2 ɨɩɟɪɚɰɢɸ ɧɟ ɜɵɩɨɥɧɹɬɶ. 
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ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 9. 

ɇɚ Ɍɟɫɬɟɪ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɢ, ɭɫɬɚɧɨɜɢɬɶ: 

– FHF2 ...  ............. ɩɥɚɬɭ Connector ɎɊɆɂ.488363.003-01; 

– FHF3, FHF3Ɇ  .  .............. ɩɥɚɬɭ Connector ɎɊɆɂ.488363.009; 

– FHF3-512, FHF3Ɇ-512 .. ɩɟɪɟɯɨɞɧɨɣ ɚɞɚɩɬɟɪ ɎɊɆɂ.468359.020, ɧɚ ɤɨɬɨɪɵɣ, ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ, ɭɫɬɚɧɨɜɢɬɶ ɩɥɚɬɭ Connector ɎɊɆɂ.488363.009. 

К ɩɥɚɬɟ Connector ɎɊɆɂ.488363.009 ɩɨɞɤɥɸɱɢɬɶ ɨɛɪɚɡɰɨɜɵɣ ɦɭɥɶɬɢɦɟɬɪ. 
ɉɊɂɆȿɑȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3Ɇ-512 ɨɩɟɪɚɰɢɢ ɩɪɨɜɨɞɢɬɶ ɜ ɞɜɚ 

ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ Ⱥ (ɩɨɡɢɰɢɢ ȼ0ȼ7 ɦɨɞɭɥɟɣ 
Ɍɟɫɬɟɪɚ). ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ ȼ (ɩɨɡɢɰɢɢ ȼ8ȼ15 
ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). 

ɉɥɚɬɚ Connector 

ɎɊɆИ.488363.009

Кɚɛɟɥɶ SMA-SMA

ɎɊɆИ.685621.037

Кɚɛɟɥɶ «Connector-

Oscilloscope» 

ɎɊɆИ.685621.038 

T-connector

BNC-7077

Ch1

Ch4

Ɉɫɰɢɥɥɨɝɪɚɮ LeCroy

ɇɚɝɪɭɡɤɚ 50 Ɉɦ
BNC-117

X3ɉɟɪɟɯɨɞ SMA-BNC

Иɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ Ɍɟɫɬɟɪɚ FHF

X1 X2

Start FC

 

ɚ) 

Кɚɛɟɥɶ SMA-SMA

ɎɊɆИ.685621.037

Кɚɛɟɥɶ «Connector-

Oscilloscope» 

ɎɊɆИ.685621.038 

T-connector

BNC-7077

Ch1

Ch4

Ɉɫɰɢɥɥɨɝɪɚɮ LeCroy

ɇɚɝɪɭɡɤɚ 50 Ɉɦ
BNC-117

X3ɉɟɪɟɯɨɞ SMA-BNC

Start FC

ɉɟɪɟɯɨɞɧɨɣ ɚɞɚɩɬɟɪ 

ɎɊɆИ.468359.020

B0

Иɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ Ɍɟɫɬɟɪɚ FHF

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

ɉɥɚɬɚ Connector 

ɎɊɆИ.488363.009

ɋɭɛɛɥɨɤ А ɋɭɛɛɥɨɤ В

X2

X1

 

ɛ) 

Ɋɢɫɭɧɨɤ 9 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɤɚɧɚɥɨɜ: (ɚ) – 

ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3M; (ɛ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3M-512 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɨɜ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɤɚɧɚɥɨɜ» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɋɥɟɞɭɹ ɭɤɚɡɚɧɢɹɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ, ɜɵɩɨɥɧɹɬɶ ɩɪɨɜɟɪɤɭ ɞɥɹ ɤɚɠɞɨɝɨ 

ɩɨɫɚɞɨɱɧɨɝɨ ɦɟɫɬɚ B0÷B7 (ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3M) ɢɥɢ  B0÷B15 (ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-

512, FHF3M-512). 
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ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 67, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɨɜ ɤɪɭɬɢɡɧɵ ɮɪɨɧɬɚ ɢ ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ ɢ 
ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɡɚɞɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɮɪɨɧɬɚ/ɫɩɚɞɚ, 
ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 67, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 68. 

Ɍɚɛɥɢɰɚ 67 – ɉɚɪɚɦɟɬɪɵ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɤɚɧɚɥɨɜ: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ 
ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ȿɩɪɮɬɭɣɧɶɠ 
ɪɫɠɟɠɦɶ ɥɫɮɭɣɢɨɶ 

ɯɫɩɨɭɛ ɣ ɬɪɛɟɛ 
ɣɧɪɮɦɷɬɛ, Ƚ/ɧɬ 

Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ 
ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ 

ɢɛɟɛɨɣɺ ɪɩɦɩɡɠɨɣɺ 
ɯɫɩɨɭɛ/ɬɪɛɟɛ, ɧɥɬ 

Ɉɛɪɫɺɡɠɨɣɠ 
ɨɣɢɥɩɞɩ 

ɮɫɩɝɨɺ, Ƚ 

Ɉɛɪɫɺɡɠɨɣɠ 
ɝɶɬɩɥɩɞɩ 
ɮɫɩɝɨɺ, Ƚ 

Ɍɩɪɫɩɭɣɝɦɠɨɣɠ 
ɨɛɞɫɮɢɥɣ 

−2 3 50 Ɉɦ 70±7 ±5 

0 5 50 Ɉɦ 

0 10 10 ɆɈɦ 

0 15 10  ɆɈɦ 

Ɍɚɛɥɢɰɚ 68 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɩɚɪɚɦɟɬɪɨɜ ɢɦɩɭɥɶɫɨɜ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ 
ɤɚɧɚɥɨɜ (ɮɪɚɝɦɟɧɬ) 

№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 10.1  Koɧɬpoɥɶ ɩapaɦОɬpoɜ 33-ɝɨ ɤaɧaɥa      

 ɉɨɥɨɠɟɧɢɟ ɮɪɨɧɬɚ ɢɦɩɭɥɶɫɚ T1 Дɦɤɫ] 0.0000 2.6532 5.0000 2.6532  

 Кɪɭɬɢɡɧɚ ɮɪɨɧɬɚ SП Дȼ/ɦɫ] 70.0000 64.4012 7.0000 5.5988  

 Кɪɭɬɢɡɧɚ ɫɩɚɞɚ SМ Дȼ/ɦɫ] 70.0000 63.7596 7.0000 6.2404  

 DRL = -2B,  DRH = 3B      

 Кɪɭɬɢɡɧɚ ɮɪɨɧɬɚ SП Дȼ/ɦɫ] 70.0000 66.2978 7.0000 3.7022  

 Кɪɭɬɢɡɧɚ ɫɩɚɞɚ SМ Дȼ/ɦɫ] 70.0000 65.8118 7.0000 4.1882  

 DRL = 0B,  DRH = 5B      

 Кɪɭɬɢɡɧɚ ɮɪɨɧɬɚ SП Дȼ/ɦɫ] 70.0000 65.8868 7.0000 4.1132  

 Кɪɭɬɢɡɧɚ ɫɩɚɞɚ SМ Дȼ/ɦɫ] 70.0000 65.3716 7.0000 4.6284  

 DRL = 0B,  DRH = 10B      

 Кɪɭɬɢɡɧɚ ɮɪɨɧɬɚ SП Дȼ/ɦɫ] 70.0000 63.5932 7.0000 6.4068  

 Кɪɭɬɢɡɧɚ ɫɩɚɞɚ SМ Дȼ/ɦɫ] 70.0000 63.6581 7.0000 6.3419  

 DRL = 0B,  DRH = 15B      

 Кɪɭɬɢɡɧɚ ɮɪɨɧɬɚ SП Дȼ/ɦɫ] 70.0000 65.8024 7.0000 4.1976  

 Кɪɭɬɢɡɧɚ ɫɩɚɞɚ SМ Дȼ/ɦɫ] 70.0000 65.6937 7.0000 4.3063  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɢɫɬɨɱɧɢɤ VDD ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɪɟɠɢɦ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ ɤɚɧɚɥɚ ɢ ɮɨɪɦɢɪɭɟɬ ɢɦɩɭɥɶɫ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. Ɉɫɰɢɥɥɨɝɪɚɮ 
ɢɡɦɟɪɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɨɫɰɢɥɥɨɝɪɚɦɦɵ ɢ ɩɟɪɟɞɚɟɬ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɧɨɦɭ 
ɦɨɞɭɥɸ. Ⱥɧɚɥɢɡɢɪɭɹ ɞɚɧɧɵɟ, ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɨɩɪɟɞɟɥɹɟɬ ɩɨɥɨɠɟɧɢɟ ɢ ɤɪɭɬɢɡɧɭ 
ɮɪɨɧɬɚ ɢɦɩɭɥɶɫɚ, ɩɨɥɨɠɟɧɢɟ ɢ ɤɪɭɬɢɡɧɭ ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ. 

6.3.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɪɨɧɬɚ ɢ ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɪɨɧɬɚ ɢ ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ 
ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɰɢɮɪɨɜɨɝɨ 
ɨɫɰɢɥɥɨɝɪɚɮɚ LeCroy). 

ȼɇɂɆȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3Ɇ, FHF3-512, FHF3Ɇ-512 ɨɩɟɪɚɰɢɸ ɧɟ 
ɜɵɩɨɥɧɹɬɶ. 
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ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 10. 

 

ɉɥɚɬɚ Connector 

ɎɊɆИ.488363.003-01

Кɚɛɟɥɶ SMA-SMA

ɎɊɆИ.685621.037

Кɚɛɟɥɶ «Connector-

Oscilloscope» 

ɎɊɆИ.685621.038 

T-connector

BNC-7077

Ch1

Ch4

Ɉɫɰɢɥɥɨɝɪɚɮ LeCroy 

waveRunner 64xi

ɇɚɝɪɭɡɤɚ 50 Ɉɦ
BNC-117

X1 X2

X3ɉɟɪɟɯɨɞ SMA-BNC

Иɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ Ɍɟɫɬɟɪɚ FHF2 ɎɊɆИ.418139.001-01

 

Ɋɢɫɭɧɨɤ 10 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ FHF2 ɩɪɢ ɩɨɜɟɪɤɟ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ 
ɤɚɧɚɥɨɜ 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ 33-ɝɨ ɤɚɧɚɥɚ» ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ 
ɜɵɩɨɥɧɟɧɢɟ. 

ɋɥɟɞɭɹ ɭɤɚɡɚɧɢɹɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ, ɜɵɩɨɥɧɹɬɶ ɩɪɨɜɟɪɤɭ ɞɥɹ ɤɚɠɞɨɝɨ 
ɩɨɫɚɞɨɱɧɨɝɨ ɦɟɫɬɚ Ɍɟɫɬɟɪɚ ɨɬ B0 ɞɨ B7. 

 

Ɋɢɫɭɧɨɤ 11 – ȼɢɞ ɨɫɰɢɥɥɨɝɪɚɦɦɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɜɟɪɤɢ ɪɟɠɢɦɚ «33-ɣ ɤɚɧɚɥ» 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ (ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ 
ɞɨɩɭɫɤɚɟɦɵɯ ɩɪɟɞɟɥɨɜ ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɪɨɧɬɚ tɮ, ɫɩɚɞɚ tɫ ɢɦɩɭɥɶɫɚ, ɭɤɚɡɚɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 69, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 70. 
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Ɍɚɛɥɢɰɚ 69 – ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɤɚɧɚɥ, ɞɨɩɭɫɤɚɟɦɵɟ ɡɧɚɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦɵɯ 
ɩɚɪɚɦɟɬɪɨɜ 

Ɋɛɫɛɧɠɭɫ ȿɩɪɮɬɥɛɠɧɩɠ ɢɨɛɲɠɨɣɠ 

Uo Ɉɬ 4,5 ɞɨ 5,5 ȼ 

Ɍ1 Ɉɬ 0 ɞɨ 200 ɦɤɫ 

Ɍ2 Ɉɬ 1,8 ɞɨ 2,2 ɦɫ 

Ɍ3 Ɉɬ 3,6 ɞɨ 4,4 ɦɫ 

Ɍ4 Ɉɬ 2,7 ɞɨ 3,3 ɦɫ 

tɮ 1 ɦɫ, ɧɟ ɛɨɥɟɟ 

tɫ 1 ɦɫ, ɧɟ ɛɨɥɟɟ 

 

Ɍɚɛɥɢɰɚ 70 — ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɪɨɜɟɪɤɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɪɨɧɬɚ ɢ ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ 
ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɤɚɧɚɥɨɜ (ɮɪɚɝɦɟɧɬ) 

№ 
ɉɥ. 

(ɤɚɧ.) 

 ɇɚɡɜɚɧɢɟ ɬɟɫɬɚ (ɪɟɠɢɦ)                             Ɉɠɢɞɚɟɦɨɟ Иɡɦɟɪɟɧɧɨɟ  Ⱦɨɩɭɫɤ   Ɉɬɤɥɨɧɟɧɢɟ Ɋɟɡɭɥɶɬɚɬ 

0 9.1 ɉɨɜɟɪɤɚ ɪɟɠɢɦɚ 33-ɢɣ ɤɚɧɚɥ           

  Aɦɩɥɢɬɭɞa U0 Дȼ] 5,0000 4,9874 0,5000 0,0126   

  ɉɨɥɨɠɟɧɢɟ ɮɪɨɧɬɚ 1-ɝɨ ɢɦɩɭɥɶɫɚ T1 
Дɦɤɫ] 

100,0000 36,7808 100,0000 63,2192   

  Ⱦɥɢɬɟɥɶɧɨɫɬɶ 1-ɝɨ ɢɦɩɭɥɶɫɚ T2 Дɦɫ] 1,9961 1,9953 0,2000 0,0008   

  Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɮɪɨɧɬɚ TП Дɦɫ], ɧɟ ɛɨɥɟɟ   0,0568 1,0000 0,9432   

  Ⱦɥɢɬɟɥɶɧɨɫɬɶ МpОɡɚ TМ Дɦɫ], ɧɟ ɛɨɥɟɟ   0,0572 1,0000 0,9428   

  Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɚɭɡɵ T3 Дɦɫ] 3,9922 3,9926 0,4000 0,0004   

  Ⱦɥɢɬɟɥɶɧɨɫɬɶ 2-ɝɨ ɢɦɩɭɥɶɫɚ T4 Дɦɫ] 2,9942 2,9928 0,3000 0,0014   

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɢɫɬɨɱɧɢɤ VDD ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɜ ɪɟɠɢɦ «33-ɣ 
ɤɚɧɚɥ» ɢ ɮɨɪɦɢɪɭɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɨɜ, ɭɤɚɡɚɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 11.  

Ɉɫɰɢɥɥɨɝɪɚɮ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢɡɦɟɪɹɟɬ ɭɤɚɡɚɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 11 ɩɚɪɚɦɟɬɪɵ 
ɨɫɰɢɥɥɨɝɪɚɦɦɵ ɢ ɩɨ ɡɚɩɪɨɫɭ ɩɟɪɟɞɚɟɬ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɧɨɦɭ ɦɨɞɭɥɸ.  

6.3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 
ɱɚɫɬɨɬɵ ɎК 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɱɚɫɬɨɬɵ ɎК ɩɪɨɜɨɞɢɬɶ 

ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɬɚɥɨɧɧɨɝɨ ɩɪɢɛɨɪɚ (ɱɚɫɬɨɬɨɦɟɪɚ CNɌ-90). 

ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɜɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ, ɤɚɤ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 12. 
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ǲȈȉȍȓȤ SMA-SMA

ǼǸǴИ.685621.037
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ɚ) 

ǲȈȉȍȓȤ SMA-SMA

ǼǸǴИ.685621.037
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B10

B11

B12

B13

B14

B15

ǹțȉȉȓȖȒ А ǹțȉȉȓȖȒ В

 

ɛ) 

Ɋɢɫɭɧɨɤ 12 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɨɜɟɪɤɟ ɱɚɫɬɨɬɵ ɎК: (ɚ) – ɞɥɹ 
Ɍɟɫɬɟɪɨɜ FHF2, FHF3, FHF3M; (ɛ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3M-512 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɈɑɎК» ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɢɫɩɨɥɧɟɧɢɟ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɢɡɦɟɪɟɧɢɹ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ, 

ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 71, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ (ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɨɜ 
ɞɨɩɭɫɤɚɟɦɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɱɚɫɬɨɬɵ ɎК, ɭɤɚɡɚɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 71, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 72. 
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Ɍɚɛɥɢɰɚ 71 – ɑɚɫɬɨɬɚ ɎК: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ɇɩɟɣɯɣɥɛɱɣɺ 
ɍɠɬɭɠɫɛ 

Ɋɫɠɟɠɦɶ ɟɩɪɮɬɥɛɠɧɩɤ ɩɭɨɩɬɣɭɠɦɷɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɝɩɬɪɫɩɣɢɝɠɟɠɨɣɺ ɲɛɬɭɩɭɶ 

ɏК, % 
ɫɠɡɣɧ ɲɛɬɭɩɭɛ ɏК, 

ɇȾɱ 

ɋɬɚɧɞɚɪɬɧɵɣ ɪɟɠɢɦ 
«100 ɆȽɰ»1) 

31,25; 39; 
47; 54; 62,5 

FHF3;FHF3M; FHF3-
512; FHF3M-512 

±1 

Ɋɟɠɢɦ ɩɨɜɵɲɟɧɧɨɣ 
ɱɚɫɬɨɬɵ «200 ɆȽɰ»2) 

50; 62,5; 75; 
87,5;100 

ɋɬɚɧɞɚɪɬɧɵɣ ɪɟɠɢɦ 
«100 ɆȽɰ»1) 

25; 33; 42; 
50 

FHF2 

1) ɑɚɫɬɨɬɚ ɈɑɎК ɨɬ 62,5 ɞɨ 125,0 ɆȽɰ 
2) ɑɚɫɬɨɬɚ ɈɑɎК ɨɬ 100 ɞɨ 200 ɆȽɰ 

 

Ɍɚɛɥɢɰɚ 72 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɱɚɫɬɨɬɵ ɎК (ɮɪɚɝɦɟɧɬ) 
№ 

Ɋɦ.(ɥɛɨ.) 
Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ ȿɩɪɮɬɥ,% ɉɭɥɦɩɨɠɨɣɠ,% ɋɠɢɮɦɷɭɛɭ 

CROSS Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɱɚɫɬɨɬɵ ɎК 

     

 11.1  Koɧɬpoɥɶ ɈɑɎК, pОɠɢɦ 100 MȽɰ 31.2500 31,3060 1 0,179  

 11.1  Koɧɬpoɥɶ ɈɑɎК, pОɠɢɦ 100 MȽɰ 39,0000 39,0846 1 0,217  

 11.1  Koɧɬpoɥɶ ɈɑɎК, pОɠɢɦ 100 MȽɰ 47,0000 47,0263 1 0,056  

 11.1  Koɧɬpoɥɶ ɈɑɎК, pОɠɢɦ 100 MȽɰ 54,0000 53,9559 1 0,082  

 11.1  Koɧɬpoɥɶ ɈɑɎК, pОɠɢɦ 100 MȽɰ 62,5000 62,4857 1 0,023  

 11.1  Koɧɬpoɥɶ ɈɑɎК, pОɠɢɦ 200 MȽɰ 50,0000 50,1120 1 0,224  

 11.1  Koɧɬpoɥɶ ɈɑɎК, pОɠɢɦ 200 MȽɰ 62,5000 62,4857 1 0,023  

 11.1  Koɧɬpoɥɶ ɈɑɎК, pОɠɢɦ 200 MȽɰ 75,0000 74,8800 1 0,160  

 11.1  Koɧɬpoɥɶ ɈɑɎК, pОɠɢɦ 200 MȽɰ 87,5000 87,3095 1 0,218  

 11.1  Koɧɬpoɥɶ ɈɑɎК, pОɠɢɦ 200 MȽɰ 100,0000 99,9771 1 0,023  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɡɚɞɚёɬɫɹ ɪɟɠɢɦ ɢ 
ɱɚɫɬɨɬɚ ɎК. ɇɚ ɪɚɡɴёɦɟ Ɍɟɫɬɟɪɚ «Start_FC» ɮɨɪɦɢɪɭɟɬɫɹ ɫɢɝɧɚɥ ɫ ɱɚɫɬɨɬɨɣ ɜ ɞɜɚ ɪɚɡɚ 
ɦɟɧɶɲɟɣ, ɱɟɦ ɨɩɨɪɧɚɹ ɱɚɫɬɨɬɚ ɎК (ɈɑɎК). Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ 
ɭɤɚɡɚɧɧɨɝɨ ɫɢɝɧɚɥɚ ɱɚɫɬɨɬɨɦɟɪɨɦ CNT-90 ɢ ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɨɦɭ ɦɨɞɭɥɸ. 

ɉɊɂɆȿɑȺɇɂȿ: ɱɚɫɬɨɬɚ ɈɑɎК ɡɚɞɚёɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɫɨɨɬɧɨɫɢɬɫɹ ɫ ɱɚɫɬɨɬɨɣ ɎК 
ɤɪɚɬɧɵɦ ɨɛɪɚɡɨɦ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢɦɟɟɬ ɨɞɢɧɚɤɨɜɭɸ ɫ ɧɟɣ ɨɬɧɨɫɢɬɟɥɶɧɭɸ 
ɩɨɝɪɟɲɧɨɫɬɶ. 

6.3.5 ȼɪɟɦɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ  

6.3.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2 (IEPA) ɢ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ3 ɢ Ɍ4 (OEPA) 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɱɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɩɟɪɟɩɚɞɨɜ (ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2) (IEPA) ɢ ɬɨɱɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɩɟɪɟɩɚɞɨɜ 

(ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ3 ɢ Ɍ4) (OEPA) ɫɢɝɧɚɥɨɜ ɧɚ 
ɤɚɧɚɥɚɯ Ɍɟɫɬɟɪɚ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɰɢɮɪɨɜɨɝɨ ɨɫɰɢɥɥɨɝɪɚɮɚ LeCroy). 

ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 13. 

ɇɚ Ɍɟɫɬɟɪ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɢ, ɭɫɬɚɧɨɜɢɬɶ: 
– FHF2, FHF3, FHF3Ɇ ..... ɦɨɞɭɥɶ ɮɚɡɢɪɨɜɤɢ ɎɊɆɂ.421419.021; 
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– FHF3-512, FHF3Ɇ-512 .. ɩɟɪɟɯɨɞɧɨɣ ɚɞɚɩɬɟɪ ɎɊɆɂ.468359.020, ɧɚ ɤɨɬɨɪɵɣ, ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ, ɭɫɬɚɧɨɜɢɬɶ ɦɨɞɭɥɶ ɮɚɡɢɪɨɜɤɢ ɎɊɆɂ.421419.021. 

К ɦɨɞɭɥɸ ɮɚɡɢɪɨɜɤɢ ɩɨɞɤɥɸɱɢɬɶ ɨɛɪɚɡɰɨɜɵɣ ɨɫɰɢɥɥɨɝɪɚɮ. 
ɉɊɂɆȿɑȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3Ɇ-512 ɨɩɟɪɚɰɢɢ ɜɵɩɨɥɧɹɬɶ ɜ ɞɜɚ 

ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ Ⱥ (ɩɨɡɢɰɢɢ ȼ0ȼ7 ɦɨɞɭɥɟɣ 
Ɍɟɫɬɟɪɚ). ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ ȼ (ɩɨɡɢɰɢɢ ȼ8ȼ15 
ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). 
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ǷȓȈȚȈ ȜȈȏȐȘȖȊȒȐ
ǼǸǴИ.421419.021

ǲȈȉȍȓȤ SMA-SMA

ǼǸǴИ.685621.037

GP_1 Ch1

Ch2

SYNC

ǶșȞȐȓȓȖȋȘȈȜ LeCroy 

waveRunner 64xi

ǷȍȘȍȝȖȌ SMA-BNC

5.2V 2A
+

-

X1

X2

ǲȈȉȍȓȤ ȗȐȚȈȕȐȧ ȗȓȈȚȣ 
ȜȈȏȐȘȖȊȒȐ

ǼǸǴИ.685621.046

X3 X34

ǳȈȉȖȘȈȚȖȘȕȣȑ ȐșȚȖȟȕȐȒ ȗȐȚȈȕȐȧ

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF

 

ɚ) 

Ɇɨɞɭɥɶ ɮɚɡɢɪɨɜɤɢ
ɎɊɆИ.421419.021

Кɚɛɟɥɶ SMA-SMA

ɎɊɆИ.685621.037

GP1 Ch1

Ch2

SYNC

Ɉɫɰɢɥɥɨɝɪɚɮ LeCroy

ɉɟɪɟɯɨɞ SMA-BNC

Иɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ Ɍɟɫɬɟɪɚ FHF

 

ɛ) 

ǲȈȉȍȓȤ SMA-SMA

ǼǸǴИ.685621.037

Ch1

Ch2

ǶșȞȐȓȓȖȋȘȈȜ LeCroy

ǷȍȘȍȝȖȌ SMA-BNC

ǷȍȘȍȝȖȌȕȖȑ ȈȌȈȗȚȍȘ 

ǼǸǴИ.468359.020

B0

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

ǴȖȌțȓȤ ȜȈȏȐȘȖȊȒȐ
ǼǸǴИ.421419.021

ǹțȉȉȓȖȒ А ǹțȉȉȓȖȒ В

SYNC

GP1

 

ɜ) 

Ɋɢɫɭɧɨɤ 13 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɨɜɟɪɤɟ IEPA, OEPA: (ɚ) – ɞɥɹ 
Ɍɟɫɬɟɪɚ FHF2; (ɛ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3M; (ɜ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, 

FHF3M-512 
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Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ Ɍɟɫɬɟɪɨɜ: 
– FHF2 ...  ............. ɜ ɦɟɧɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ «ɉɪɨɜɟɪɤɚ ɞɢɧɚɦɢɤɢ» ɜɵɛɪɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɩɭɧɤɬɵ: 
o ɉɪɨɜɟɪɤɚ ɡɚɞɚɧɢɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɧɚ ɱɚɫɬɨɬɟ ɎК 100 ɆȽɰ; 
o ɉɪɨɜɟɪɤɚ ɡɚɞɚɧɢɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɧɚ ɱɚɫɬɨɬɟ ɎК 8,33 ɆȽɰ; 
o ɉɪɨɜɟɪɤɚ ɡɚɞɚɧɢɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɧɚ ɱɚɫɬɨɬɟ ɎК 1 ɆȽɰ; 
o ɉɪɨɜɟɪɤɚ ɤɨɧɬɪɨɥɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ); 

– FHF3, FHF3M, FHF3-512, FHF3M-512 .... ɜ ɦɟɧɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ «Кɨɧɬɪɨɥɶ 
IEPA, OEPA» ɜɵɛɪɚɬɶ ɫɥɟɞɭɸɳɢɟ ɩɭɧɤɬɵ: 
o Кɨɧɬɪɨɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɧɚ ɱɚɫɬɨɬɟ ɎК 200 ɆȽɰ ɜ ɪɟɠɢɦɟ 

«200 ɆȽɰ»; 
o Кɨɧɬɪɨɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɧɚ ɱɚɫɬɨɬɟ ɎК 133 ɆȽɰ ɜ ɪɟɠɢɦɟ 

«200 ɆȽɰ»; 
o Кɨɧɬɪɨɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɧɚ ɱɚɫɬɨɬɟ ɎК 100 ɆȽɰ ɜ ɪɟɠɢɦɟ 

«100 ɆȽɰ»; 
o Кɨɧɬɪɨɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɧɚ ɱɚɫɬɨɬɟ ɎК 8,33 ɆȽɰ ɜ ɪɟɠɢɦɟ 

«100 ɆȽɰ»; 
o Кɨɧɬɪɨɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɧɚ ɱɚɫɬɨɬɟ ɎК 1 ɆȽɰ ɜ ɪɟɠɢɦɟ 

«100 ɆȽɰ»; 
o Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɧɚ ɱɚɫɬɨɬɟ ɎК 200 ɆȽɰ ɜ ɪɟɠɢɦɟ 

«200 ɆȽɰ»; 
o Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɧɚ ɱɚɫɬɨɬɟ ɎК 133 ɆȽɰ ɜ ɪɟɠɢɦɟ 

«200 ɆȽɰ»; 
o Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɧɚ ɱɚɫɬɨɬɟ ɎК 100 ɆȽɰ ɜ ɪɟɠɢɦɟ 

«100 ɆȽɰ»; 
o Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɧɚ ɱɚɫɬɨɬɟ ɎК 8,33 ɆȽɰ ɜ ɪɟɠɢɦɟ 

«100 ɆȽɰ»; 
o Кɨɧɬɪɨɥɶ ɢɡɦɟɪɟɧɢɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɧɚ ɱɚɫɬɨɬɟ ɎК 1 ɆȽɰ ɜ ɪɟɠɢɦɟ 

«100 ɆȽɰ». 

Ɂɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɢɡɦɟɪɟɧɢɹ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɚɦɢ 73 ɢ 74, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ (ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ 
ɞɨɩɭɫɤɚɟɦɵɯ ɩɪɟɞɟɥɨɜ ɬɨɱɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɩɟɪɟɩɚɞɨɜ (ɚɛɫɨɥɸɬɧɨɣ 
ɩɨɝɪɟɲɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2) (IEPA) ɢ ɬɨɱɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ 
ɩɟɪɟɩɚɞɨɜ (ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ3 ɢ Ɍ4) (OEPA), ɭɤɚɡɚɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 75, ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 76. 

Ⱥɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɯɨɞɧɨɝɨ ɢ ɤɨɧɬɪɨɥɹ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɩɟɪɟɩɚɞɨɜ ɮɨɪɦɢɪɭɟɦɵɯ (ɦɟɬɤɢ Ɍ1 ɢ 
Ɍ2) ɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ (ɦɟɬɤɢ Ɍ3 ɢ Ɍ4) ɫɢɝɧɚɥɨɜ ɩɨ ɜɫɟɦ ɤɚɧɚɥɚɦ ɢ ɜɨ ɜɫɟɯ ɤɨɧɬɪɨɥɶɧɵɯ 
ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɚɦɢ 73 ɢ 74. 
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Ɍɚɛɥɢɰɚ 73 – IEPA, OEPA: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɜɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ɝɫɠɧɠɨɨɶɰ ɪɛɫɛɧɠɭɫɩɝ ɇɩɟɣɯɣɥɛɱɣɺ 
ɍɠɬɭɠɫɛ ɟɦɣɭɠɦɷɨɩɬɭɷ 

ɪɠɫɣɩɟɛ ɏК 
(ɝɠɥɭɩɫɛ), ɨɬ 

ɪɩɦɩɡɠɨɣɠ 
ɪɠɫɠɟɨɠɞɩ 
ɪɠɫɠɪɛɟɛ 

ɣɧɪɮɦɷɬɛ, ɨɬ 

ɪɩɦɩɡɠɨɣɠ 
ɢɛɟɨɠɞɩ 

ɪɠɫɠɪɛɟɛ 
ɣɧɪɮɦɷɬɛ, ɨɬ 

ɨɛɜɩɫ ɬɭɛɭɣɲɠɬɥɣɰ 
ɪɛɫɛɧɠɭɫɩɝ ɝ 
ɬɩɩɭɝɠɭɬɭɝɣɣ 
ɬ ɭɛɜɦɣɱɠɤ 74 

5 0,00 2,50 1 FHF3, 

FHF3Ɇ, 
FHF3-512, 

 FHF3Ɇ-512 

1,25 3,75 

2,50 5,00 

2,50 2,50 2 

- - 34 

7,52 0,00 3,76 1 FHF3, 

FHF3Ɇ, 
FHF3-512, 

 FHF3Ɇ-512 

1,88 5,64 

3,76 7,52 

3,76 3,76 2 

- - 3 

10 0,0 5,0 1 ɜɫɟ 
ɦɨɞɢɮɢɤɚɰɢɢ 2,5 7,5 

5,0 10,0 

5,0 5,0 2 

- - 3 

120 0 10 1 ɜɫɟ 
ɦɨɞɢɮɢɤɚɰɢɢ 50 70 

110 120 

30 30 2 

- - 3 FHF3, 

FHF3Ɇ, 
FHF3-512, 

 FHF3Ɇ-512 

1000 0 250 1 ɜɫɟ 
ɦɨɞɢɮɢɤɚɰɢɢ 250 500 

500 750 

750 1000 2 

- - 3 FHF3, 

FHF3Ɇ, 
FHF3-512, 

 FHF3Ɇ-512 

                                                 
4 Ⱦɚɧɧɵɣ ɧɚɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɤɨɧɬɪɨɥɟ ɮɪɨɧɬɚ (ɫɩɚɞɚ) 
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Ɍɚɛɥɢɰɚ 74 – IEPA, OEPA: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɫɬɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ɬɭɛɭɣɲɠɬɥɣɰ ɪɛɫɛɧɠɭɫɩɝ 

№ ɨɛɜɩɫɛ ɪɛɫɛɧɠɭɫɩɝ ɬɭɣɦɷ ɥɛɨɛɦɛ ɭɠɦɩ ɱɣɥɦɛ ɍɊ ɨɣɢɥɣɤ ɮɫɩɝɠɨɷ, Ƚ ɝɶɬɩɥɣɤ ɮɫɩɝɠɨɷ, Ƚ 

1 R0 1000 0 5 

0 3 

1 2 

R1 0111 0 5 

0 3 

1 2 

NRZ 1000 0 5 

0 3 

1 2 

DNRZ 1000 0 5 

1110 

1000 0 3 

1110 

3 Detect HHHH 0 6 

0 5 

0 3 

1 2 

Ɍɚɛɥɢɰɚ 75 – IEPA, OEPA: ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

ɇɩɟɣɯɣɥɛɱɣɣ 
ɍɠɬɭɠɫɛ 

ȿɩɪɮɬɥɛɠɧɶɠ ɪɫɠɟɠɦɶ 

ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ ɝɫɠɧɠɨɣ 
ɯɩɫɧɣɫɩɝɛɨɣɺ IEPA, ɪɬ 

ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ ɝɫɠɧɠɨɣ 
ɯɩɫɧɣɫɩɝɛɨɣɺ OEPA, ɪɬ 

FHF3, 

FHF3Ɇ,  
FHF3-512 

FHF3Ɇ-512 

±200 ɞɥɹ ɦɟɬɤɢ T1 ±150 ɞɥɹ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɩɟɪɟɩɚɞɚ 
ɧɚɩɪɹɠɟɧɢɹ (ɦɟɬɤɢ Ɍ3, Ɍ4) 

±250 ɞɥɹ ɦɟɬɤɢ Ɍ2  ±250 ɞɥɹ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɩɟɪɟɩɚɞɚ 
ɧɚɩɪɹɠɟɧɢɹ (ɦɟɬɤɢ Ɍ3, Ɍ4) 

FHF2 ±250 ±250 
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Ɍɚɛɥɢɰɚ 76 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ  ȿɩɪɮɬɥ   ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

 ɉɪɫɠɟɠɦɠɨɣɠ ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ ɝɫɠɧɠɨɣ ɯɩɫɧɣɫɩɝɛɨɣɺ ɧɠɭɩɥ T1 ɣ T2 (IEPA) ɣ ɛɜɬɩɦɹɭɨɩɤ 
ɪɩɞɫɠɳɨɩɬɭɣ ɝɫɠɧɠɨɣ ɯɩɫɧɣɫɩɝɛɨɣɺ ɧɠɭɩɥ T3 ɣ T4 (OEPA) 

 

02,03,04,05 Koɧɬpoɥɶ ɮopɦɢpoɜaɧɢɹ ɮpoɧɬa (МpОɡa) ɧa ɱaМɬoɬО ɎK 1 
ɆȽɰ ɜ pОɠɢɦО «100 MȽɰ» 

     

 ɉɟɪɢɨɞ 1000, T1 0, T2 250, Дɧɫ]      

       Peɠɢɦ R0, DRH 5, DRL 0, [B]      

       Tfmax - Tfmin, ns 0.0000 0.3086 0.4000 0.3086  

       Tcmax - Tcmin, ns 0.0000 0.2969 0.5000 0.2969  

       Peɠɢɦ R0, DRH 3, DRL 0, [B]      

       Tfmax - Tfmin, ns 0.0000 0.2962 0.4000 0.2962  

       Tcmax - Tcmin, ns 0.0000 0.3190 0.5000 0.3190  

       Peɠɢɦ R0, DRH 2, DRL 1, [B]      

       Tfmax - Tfmin, ns 0.0000 0.3041 0.4000 0.3041  

       Tcmax - Tcmin, ns 0.0000 0.3006 0.5000 0.3006  

       Peɠɢɦ R1, DRH 5, DRL 0, [B]      

       Tfmax - Tfmin, ns 0.0000 0.2804 0.4000 0.2804  

       Tcmax - Tcmin, ns 0.0000 0.2723 0.5000 0.2723  

       Peɠɢɦ R1, DRH 3, DRL 0, [B]      

       Tfmax - Tfmin, ns 0.0000 0.3448 0.4000 0.3448  

       Tcmax - Tcmin, ns 0.0000 0.3324 0.5000 0.3324  

       Peɠɢɦ R1, DRH 2, DRL 1, [B]      

       Tfmax - Tfmin, ns 0.0000 0.3084 0.4000 0.3084  

       Tcmax - Tcmin, ns 0.0000 0.3055 0.5000 0.3055  

       PОɠɢɦ NRГ, DRH 5, DRL 0, ДB]      

       Tfmax - Tfmin, ns 0.0000 0.2934 0.4000 0.2934  

       Tcmax - Tcmin, ns 0.0000 0.3104 0.5000 0.3104  

       PОɠɢɦ NRГ, DRH 3, DRL 0, [B]      

       Tfmax - Tfmin, ns 0.0000 0.3057 0.4000 0.3057  

       Tcmax - Tcmin, ns 0.0000 0.3255 0.5000 0.3255  

       PОɠɢɦ NRГ, DRH 2, DRL 1, ДB]      

       Tfmax - Tfmin, ns 0.0000 0.3136 0.4000 0.3136  

       Tcmax - Tcmin, ns 0.0000 0.2983 0.5000 0.2983  

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɧɚ ɨɫɰɢɥɥɨɝɪɚɮ ɩɨɨɱɟɪɟɞɧɨ ɜɵɜɨɞɹɬɫɹ ɫɢɝɧɚɥɵ 
ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ Ɍɟɫɬɟɪɚ ɢ ɢɡɦɟɪɹɸɬɫɹ ɩɨɥɨɠɟɧɢɹ ɮɪɨɧɬɨɜ ɜ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɟ. 
ȿɫɥɢ ɜɵɛɪɚɧ ɩɭɧɤɬ «ɉɪɨɜɟɪɤɚ ɤɨɧɬɪɨɥɹ ɮɪɨɧɬɚ (ɫɩɚɞɚ)», ɫɢɝɧɚɥ «Start_FC» ɩɨɞɚɟɬɫɹ ɧɚ 
ɤɨɦɩɚɪɚɬɨɪɵ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɩɨɨɱɟɪɟɞɧɨ, ɢ ɬɚɤɠɟ ɢɡɦɟɪɹɸɬɫɹ ɩɨɥɨɠɟɧɢɹ ɮɪɨɧɬɨɜ ɩɪɢ 
ɩɨɦɨɳɢ ɤɨɦɩɚɪɚɬɨɪɨɜ Ɍɟɫɬɟɪɚ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɫɤɪɟɬɧɨɫɬɢ ɡɚɞɚɧɢɹ ɜɪɟɦёɧ ɧɟ ɜɵɩɨɥɧɹɬɶ – ɷɬɨɬ ɩɚɪɚɦɟɬɪ 
ɝɚɪɚɧɬɢɪɭɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɟɣ ɢ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɦɢ ɢɫɩɵɬɚɧɢɹɦɢ. 

ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɬɚɤɠɟ ɫɱɢɬɚɬɶ ɜɵɩɨɥɧɟɧɧɵɦɢ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ: 

– ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF2, FHF3, FHF3Ɇ, FHF3-512, FHF3Ɇ-512: 

o ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɚɦ ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬɵ ɎК Ɍɟɫɬɟɪɚ; 

o ɮɨɪɦɢɪɨɜɚɧɢɸ ɡɚɞɚɜɚɟɦɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɢɦɩɭɥɶɫɧɵɯ ɢ ɩɨɬɟɧɰɢɚɥɶɧɵɯ 
ɪɟɠɢɦɚɯ; 
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o ɜɨɡɦɨɠɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɦɟɬɨɤ Ɍ1÷Ɍ4 ɜɧɭɬɪɢ ɜɟɤɬɨɪɚ; 

– ɞɥɹ Ɍɟɫɬɟɪɚ FHF2: 

o ɩɨ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɚ. 

6.3.5.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2 ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɬɨɤ Ɍ3 ɢ Ɍ4 (IOTA) ɢ 
ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ  ɦɟɬɨɤ Ɍ1-Ɍ4 

(OTA) 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɱɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɩɟɪɟɩɚɞɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɯɨɞɧɵɯ 
ɩɟɪɟɩɚɞɨɜ (ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2 ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɟɬɨɤ Ɍ3 ɢ Ɍ4) (IOTA) ɢ ɨɛɳɟɣ ɬɨɱɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɨɦɟɧɬɨɜ ɜɪɟɦɟɧɢ (ɚɛɫɨɥɸɬɧɨɣ 
ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1-Ɍ4) (OTA) ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ 
ɢɡɦɟɪɟɧɢɣ. 

ȼɇɂɆȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF2 ɨɩɟɪɚɰɢɢ, ɨɩɢɫɚɧɧɵɟ ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ, ɧɟ 
ɜɵɩɨɥɧɹɬɶ. 

ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 14.  

ɇɚ Ɍɟɫɬɟɪ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɢ, ɭɫɬɚɧɨɜɢɬɶ: 
– FHF3, FHF3Ɇ ..  .............. ɩɥɚɬɭ ɩɪɨɜɟɪɤɢ ɫɜɟɞɟɧɢɹ ɞɪɚɣɜɟɪ-ɤɨɦɩɚɪɚɬɨɪ 

ɎɊɆɂ.421419.040; 
– FHF3-512, FHF3Ɇ-512 .. ɩɥɚɬɭ ɩɪɨɜɟɪɤɢ ɫɜɟɞɟɧɢɹ ɞɪɚɣɜɟɪ-ɤɨɦɩɚɪɚɬɨɪ 512 

ɎɊɆɂ.421419.091. 
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ǷȓȈȚȈ ȗȖȊȍȘȒȐ 
șȊȍȌȍȕȐȧ ȌȘȈȑȊȍȘ-

ȒȖȔȗȈȘȈȚȖȘ 

ǼǸǴИ.421419.040

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF 

 

ɚ) 

ǷȓȈȚȈ ȗȘȖȊȍȘȒȐ șȊȍȌȍȕȐȧ 
ȌȘȈȑȊȍȘ-ȒȖȔȗȈȘȈȚȖȘ 512 

ǼǸǴИ.421419.091

B0

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

ǹțȉȉȓȖȒ А ǹțȉȉȓȖȒ В

 

ɛ) 

Ɋɢɫɭɧɨɤ 14 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɨɜɟɪɤɟ IOTA ɢ OTA: (ɚ) – ɞɥɹ 
Ɍɟɫɬɟɪɨɜ FHF3, FHF3M; (ɛ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3M-512 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɛɪɚɬɶ ɩɭɧɤɬɵ «Кɨɧɬɪɨɥɶ IOTA», «Кɨɧɬɪɨɥɶ OTA» ɢ ɡɚɩɭɫɬɢɬɶ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 

ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɚɦɢ 77 ɢ 78, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɞɨɩɭɫɤɚɟɦɵɯ ɩɪɟɞɟɥɨɜ ɬɨɱɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɩɟɪɟɩɚɞɨɜ 

(ɦɟɬɤɢ Ɍ1 ɢ Ɍ2) ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɯɨɞɧɵɯ ɩɟɪɟɩɚɞɨɜ (ɦɟɬɤɢ Ɍ3 ɢ Ɍ4) IOTA ɢ ɨɛɳɟɣ 
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ɬɨɱɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɨɦɟɧɬɨɜ (ɦɟɬɤɢ Ɍ1 – Ɍ4) ɜɪɟɦɟɧɢ ɈɌȺ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 79, 

ɢ ɡɚɩɨɥɧɹɟɬ ɨɬɱёɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 80. 
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Ɍɚɛɥɢɰɚ 77 – IOTA ɢ OTA: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɜɪɟɦɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ɝɫɠɧɠɨɨɶɰ ɪɛɫɛɧɠɭɫɩɝ 

ɪɠɫɣɩɟ 
ɏК 

ɪɩɦɩɡɠɨɣɠ 
ɪɠɫɠɟɨɠɞɩ 

ɯɫɩɨɭɛ 
ɣɧɪɮɦɷɬɛ 
(ɧɠɭɥɛ T1) 

ɪɩɦɩɡɠɨɣɠ 
ɢɛɟɨɠɞɩ 
ɯɫɩɨɭɛ 

ɣɧɪɮɦɷɬɛ 
(ɧɠɭɥɛ ɍ2) 

ɫɠɡɣɧ 
ɪɫɣɨɣɧɛɹɴɠɞɩ 

ɥɛɨɛɦɛ 

ɭɣɪ 
ɢɛɟɛɹɴɠɞɩ 

ɥɛɨɛɦɛ 

ɭɣɪ 
ɪɫɣɨɣɧɛɹɴɠɞɩ 

ɥɛɨɛɦɛ 

ɨɛɜɩɫ 
ɪɛɫɛɧɠɭɫɩɝ ɝ 
ɬɩɩɭɝɠɭɬɭɝɣɣ 
ɬ ɭɛɜɦɣɱɠɤ 78 

5 ɧɫ 0,00 ɧɫ 2,50 ɧɫ OFF Output Input Z 1 

Input T 2 

1,25 ɧɫ 3,75 ɧɫ OFF Output Input Z 1 

Input T 2 

2,50 ɧɫ 5,00 ɧɫ OFF Output Input Z 1 

Input T 2 

2,50 ɧɫ 2,50 ɧɫ DNRZ  Bidir Z Bidir Z 3 

Bidir T Bidir T 4 

7,52 ɧɫ 0,00 ɧɫ 3,76 ɧɫ OFF Output Input Z 1 

Input T 2 

1,88 ɧɫ 5,64 ɧɫ OFF Output Input Z 1 

Input T 2 

3,76 ɧɫ 7,52 ɧɫ OFF Output Input Z 1 

Input T 2 

3,76 ɧɫ 3,76 ɧɫ DNRZ  Bidir Z Bidir Z 3 

Bidir T Bidir T 4 

10 ɧɫ 0,0 ɧɫ 5,0 ɧɫ OFF Output Input Z 1 

Input T 2 

2,5 ɧɫ 7,5 ɧɫ OFF Output Input Z 1 

Input T 2 

5,0 ɧɫ 10,0 ɧɫ OFF Output Input Z 1 

Input T 2 

5,0 ɧɫ 5,0 ɧɫ DNRZ  Bidir Z Bidir Z 3 

Bidir T Bidir T 4 

120 ɧɫ 0 ɦɤɫ 60 ɧɫ OFF Output Input Z 1 

Input T 2 

30 ɧɫ 90 ɧɫ OFF Output Input Z 1 

Input T 2 

60 ɧɫ 120 ɧɫ OFF Output Input Z 1 

Input T 2 

60 ɧɫ 60 ɧɫ DNRZ  Bidir Z Bidir Z 3 

Bidir T Bidir T 4 

1 ɦɤɫ 0,00 ɦɤɫ 0,50 ɦɤɫ OFF Output Input Z 1 

Input T 2 

0,25 ɦɤɫ 0,75 ɦɤɫ OFF Output Input Z 1 

Input T 2 

0,50 ɦɤɫ 1,00 ɦɤɫ OFF Output Input Z 1 

Input T 2 

0,50 ɦɤɫ 0,50 ɦɤɫ DNRZ  Bidir Z Bidir Z 3 

Bidir T Bidir T 4 
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Ɍɚɛɥɢɰɚ 78 – IOTA ɢ OTA: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɫɬɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

№ 
ɨɛɜɩɫɛ 
ɪɛɫɛ-

ɧɠɭɫɩɝ 

ɥɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ɬɭɛɭɣɲɠɬɥɣɰ ɪɛɫɛɧɠɭɫɩɝ 

ɬɭɣɦɷ 
ɢɛɟɛɹ-
ɴɠɞɩ 

ɥɛɨɛɦɛ 

ɭɠɦɩ 
ɱɣɥɦɛ 

ɍɊ 
ɢɛɟɛɹ-
ɴɠɞɩ 

ɥɛɨɛɦɛ 

ɭɠɦɩ 
ɱɣɥɦɛ ɍɊ 

ɪɫɣɨɣ-
ɧɛɹɴɠɞɩ 

ɥɛɨɛɦɛ 

ɨɛɪɫɺɡɠɨɣɠ 
ɨɣɢɥɩɞɩ 
ɮɫɩɝɨɺ 

ɪɠɫɠɟɛɹɴɠɞɩ 
ɥɛɨɛɦɛ, Ƚ 

ɨɛɪɫɺɡɠɨɣɠ 
ɝɶɬɩɥɩɞɩ 

ɮɫɩɝɨɺ 
ɪɠɫɠɟɛɹɴɠɞɩ 

ɥɛɨɛɦɛ, Ƚ 

ɨɛɪɫɺɡɠɨɣɠ 
ɬɫɠɟɨɠɞɩ 
ɮɫɩɝɨɺ 

ɪɫɣɨɣɧɛɹɴɠɞɩ 
ɣ ɪɠɫɠɟɛɹɴɠɞɩ 

ɥɛɨɛɦɩɝ, Ƚ 

ɨɛɪɫɺɡɠɨɣɠ 
ɥɩɨɭɫɩɦɺ, Ƚ 

1 R0 1000 HHHH −1,0 7,0 3,0 3,0 

0,0 5,0 2,5 2,5 

0,0 3,0 1,5 1,5 

1,0 2,0 1,5 1,5 

R1 0111 LLLL −1,0 7,0 3,0 3,0 

0,0 5,0 2,5 2,5 

0,0 3,0 1,5 1,5 

1,0 2,0 1,5 1,5 

NRZ 1000 HHHH −1,0 7,0 3,0 3,0 

0,0 5,0 2,5 2,5 

0,0 3,0 1,5 1,5 

1,0 2,0 1,5 1,5 

2 R0 1000 HHHH −1,5 4,5 1,5 1,5 

0,5 2,5 1,5 1,5 

R1 0111 LLLL −1,5 4,5 1,5 1,5 

0,5 2,5 1,5 1,5 

NRZ 1000 HHHH −1,5 4,5 1,5 1,5 

0,5 2,5 1,5 1,5 

3 DNRZ 10XHL HLX10 −1,0 7,0 3,0 3,0 

0,0 5,0 2,5 2,5 

0,0 3,0 1,5 1,5 

1,0 2,0 1,5 1,5 

4 DNRZ 10XHL HLX10 −1,5 4,5 1,5 1,5 

0,5 2,5 1,5 1,5 

Ɍɚɛɥɢɰɚ 79 – IOTA ɢ OTA: ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

ȿɩɪɮɬɥɛɠɧɶɠ ɪɫɠɟɠɦɶ 

ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ ɝɫɠɧɠɨɣ ɯɩɫɧɣɫɩɝɛɨɣɺ ɧɠɭɩɥ 
ɍ1 ɣ ɍ2 ɩɭɨɩɬɣɭɠɦɷɨɩ ɧɠɭɩɥ ɍ3 ɣ ɍ4 (IOTA), ɪɬ 

ɛɜɬɩɦɹɭɨɩɤ ɪɩɞɫɠɳɨɩɬɭɣ ɝɫɠɧɠɨɣ 
ɯɩɫɧɣɫɩɝɛɨɣɺ  ɧɠɭɩɥ ɍ1-ɍ4 (ɉɍА), ɪɬ 

±200 ɩɪɢ 18≤T1)≤ 22 

 

±700 ɩɪɢ 18≤T1)≤ 22 

 
1) T – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɜ ɝɪɚɞɭɫɚɯ ɐɟɥɶɫɢɹ 

 



ɎɊɆɂ.410179.001 Ɇɉ ɪɟɞɚɤɰɢɹ 4 

81 

Ɍɚɛɥɢɰɚ 80 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɪɢ ɩɨɜɟɪɤɟ IOTA ɢ OTA (ɮɪɚɝɦɟɧɬ) 
02,03,04,

05 

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2 ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɟɬɨɤ Ɍ3 ɢ Ɍ4 (IOTA) 

     

 ɑɚɫɬɨɬɚ 199.9543 ɆȽɰ      

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɡɚɞɟɪɠɤɚ 0.000
0 

0.474
3 

0.700
0 

0.474
3 

 

       

 IOTA 0.000
0 

0.119
0 

0.200
0 

0.119
0 

 

 ɑɚɫɬɨɬɚ 133.1345 ɆȽɰ      

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɡɚɞɟɪɠɤɚ 0.000
0 

0.519
4 

0.700
0 

0.519
4 

 

 IOTA 0.000
0 

0.108
4 

0.200
0 

0.108
4 

 

 ɑɚɫɬɨɬɚ 99.7579 ɆȽɰ      

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɡɚɞɟɪɠɤɚ 0.000
0 

0.505
4 

0.700
0 

0.505
4 

 

 IOTA 0.000
0 

0.103
1 

0.200
0 

0.103
1 

 

 ɑɚɫɬɨɬɚ 8.3166 ɆȽɰ      

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɡɚɞɟɪɠɤɚ 0.000
0 

0.402
5 

0.700
0 

0.402
5 

 

 IOTA 0.000
0 

0.095
0 

0.200
0 

0.095
0 

 

 ɑɚɫɬɨɬɚ 0.9990 ɆȽɰ      

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɡɚɞɟɪɠɤɚ 0.000
0 

0.382
0 

0.700
0 

0.382
0 

 

 IOTA 0.000
0 

0.095
8 

0.200
0 

0.095
8 

 

02,03,04,
05 

Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ  ɦɟɬɨɤ Ɍ1-Ɍ4 (OTA)      

 ɑɚɫɬɨɬɚ=200.00MȽɰ, IEPA=0.2009, OEPA=0.0948, IOTA=0.1190, Jitter=  0.08      

 OTA 0.000
0 

0.494
6 

0.700
0 

0.494
6 

 

 ɑɚɫɬɨɬɚ=132.98MȽɰ, IEPA=0.1775, OEPA=0.0846, IOTA=0.1084, JТttОr=  0.07      

 OTA 0.000
0 

0.440
6 

0.700
0 

0.440
6 

 

 ɑɚɫɬɨɬɚ=100.00MȽɰ, IEPA=0.2170, OEPA=0.1282, IOTA=0.1031, Jitter=  0.08      

 OTA 0.000
0 

0.528
2 

0.700
0 

0.528
2 

 

 ɑɚɫɬɨɬɚ=  8.33MȽɰ, IEPA=0.1725, OEPA=0.0966, IOTA=0.0950, JТttОr=  0.11      

 OTA 0.000
0 

0.474
1 

0.700
0 

0.474
1 

 

 ɑɚɫɬɨɬɚ=  1.00MȽɰ, IEPA=0.2374, OEPA=0.1174, IOTA=0.0958, JТttОr=  0.10      

 OTA 0.000
0 

0.550
6 

0.700
0 

0.550
6 

 

 Ɉɛɳɚɹ OTA 0.000
0 

0.550
6 

0.700
0 

0.550
6 

 

 

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɤɚɠɞɵɣ n-ɣ ɞɪɚɣɜɟɪ (n – ɧɨɦɟɪ ɤɚɧɚɥɚ Ɍɟɫɬɟɪɚ) 
Ɍɟɫɬɟɪɚ ɮɨɪɦɢɪɭɟɬ ɬɟɫɬɨɜɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ. Кɨɦɩɚɪɚɬɨɪɵ ɤɚɧɚɥɚ n+2 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɪɟɠɢɦ DОtОМt ɢ ɱɟɪɟɡ ɩɥɚɬɭ ɩɪɨɜɟɪɤɢ ɫɜɟɞɟɧɢɹ ɞɪɚɣɜɟɪ-ɤɨɦɩɚɪɚɬɨɪ 
ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɞɪɚɣɜɟɪɭ ɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨɥɨɠɟɧɢɟ ɮɪɨɧɬɚ (ɫɩɚɞɚ) ɮɨɪɦɢɪɭɟɦɵɯ 
ɢɦɩɭɥɶɫɨɜ. Ɉɩɪɟɞɟɥɟɧɢɟ IOTA ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱёɬɨɦ ɢɡɦɟɪɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɢ ɩɪɨɜɟɪɤɟ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɯɨɞɧɨɝɨ ɢ ɤɨɧɬɪɨɥɹ ɜɵɯɨɞɧɨɝɨ ɩɟɪɟɩɚɞɨɜ ɫɢɝɧɚɥɨɜ ɧɚ ɤɚɧɚɥɚɯ Ɍɟɫɬɟɪɚ, ɬɨ 
ɟɫɬɶ ɨɬɤɥɨɧɟɧɢɣ ɩɨɥɨɠɟɧɢɹ ɮɨɪɦɢɪɭɟɦɵɯ (ɦɟɬɤɢ Ɍ1 ɢ Ɍ2) ɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ  (ɦɟɬɤɢ Ɍ3 
ɢ Ɍ4) ɩɟɪɟɩɚɞɨɜ ɨɬ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨ ɜɫɟɦ ɩɪɨɜɟɪɹɟɦɵɦ ɤɚɧɚɥɚɦ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɬɪɨɥɶɧɵɦɢ ɬɨɱɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɚɯ 73 ɢ 74. 
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Ⱥɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 – Ɍ4 (OTA) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɚɤ ɫɭɦɦɚ ɚɛɫɨɥɸɬɧɵɯ ɩɨɝɪɟɲɧɨɫɬɟɣ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2(IEPA), 

ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ3 ɢ Ɍ4 (OEPA), ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɬɨɤ Ɍ3 ɢ Ɍ4 (IOTA). 

6.3.5.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2 ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɬɨɤ Ɍ3 ɢ Ɍ4 (IOTA) ɢ 
ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ  ɦɟɬɨɤ Ɍ1-Ɍ4 

(OTA) ɫɨɜɦɟɫɬɧɨ ɫ ɩɟɪɟɯɨɞɧɵɦ ɚɞɚɩɬɟɪɨɦ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɱɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɩɟɪɟɩɚɞɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɯɨɞɧɵɯ 
ɩɟɪɟɩɚɞɨɜ (ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2 ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɟɬɨɤ Ɍ3 ɢ Ɍ4) (IOTA) ɢ ɨɛɳɟɣ ɬɨɱɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɨɦɟɧɬɨɜ ɜɪɟɦɟɧɢ (ɚɛɫɨɥɸɬɧɨɣ 
ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 – Ɍ4) (OTA) ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ Ɍɟɫɬɟɪɚ 
ɫɨɜɦɟɫɬɧɨ ɫ ɩɟɪɟɯɨɞɧɵɦ ɚɞɚɩɬɟɪɨɦ ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɨɝɢɱɧɨ ɩ. 6.3.5.2, ɜ ɤɨɧɬɪɨɥɶɧɵɯ 
ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɚɦɢ 77 ɢ 78 ɢ ɞɨɩɭɫɤɚɟɦɵɦɢ ɩɪɟɞɟɥɚɦɢ, ɭɤɚɡɚɧɧɵɦɢ ɜ 
ɬɚɛɥɢɰɟ 79. 

ȼɇɂɆȺɇɂȿ: ɞɚɧɧɵɟ ɨɩɟɪɚɰɢɢ ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF2, FHF3, FHF3M ɧɟ ɜɵɩɨɥɧɹɬɶ. 
ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɢɡɦɟɪɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 15. 

ɇɚ Ɍɟɫɬɟɪ ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɯɨɞɧɨɣ ɚɞɚɩɬɟɪ ɎɊɆɂ.468359.020, ɧɚ ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ ɭɫɬɚɧɨɜɢɬɶ ɩɥɚɬɭ ɩɪɨɜɟɪɤɢ ɫɜɟɞɟɧɢɹ ɞɪɚɣɜɟɪ-ɤɨɦɩɚɪɚɬɨɪ ɎɊɆɂ.421419.040, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 15 ɛ); 

ȼɵɛɪɚɬɶ ɩɭɧɤɬɵ «Кɨɧɬɪɨɥɶ IOTA ɫɨɜɦɟɫɬɧɨ ɫ ɩɟɪɟɯɨɞɧɵɦ ɚɞɚɩɬɟɪɨɦ «FHF3MX–
FHF3», «Кɨɧɬɪɨɥɶ OTA ɫɨɜɦɟɫɬɧɨ ɫ ɩɟɪɟɯɨɞɧɵɦ ɚɞɚɩɬɟɪɨɦ «FHF3MX–FHF3»; 

Ɂɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɊɂɆȿɑȺɇɂȿ: ɨɩɟɪɚɰɢɢ ɩɪɨɜɨɞɢɬɶ ɜ ɞɜɚ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ Ⱥ (ɩɨɡɢɰɢɢ ȼ0ȼ7 ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ 

ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ ȼ (ɩɨɡɢɰɢɢ ȼ8ȼ15 ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). 

ɉɟɪɟɯɨɞɧɨɣ ɚɞɚɩɬɟɪ 

ɎɊɆИ.468359.020

B0

Иɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ Ɍɟɫɬɟɪɚ FHF

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

ɉɥɚɬɚ ɩɪɨɜɟɪɤɢ 
ɫɜɟɞɟɧɢɹ ɞɪɚɣɜɟɪ-

ɤɨɦɩɚɪɚɬɨɪ 

ɎɊɆИ.421419.040

ɋɭɛɛɥɨɤ А ɋɭɛɛɥɨɤ В

 

Ɋɢɫɭɧɨɤ 15 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɨɜɟɪɤɟ IOTA OTA ɫɨɜɦɟɫɬɧɨ ɫ 

ɩɟɪɟɯɨɞɧɵɦ ɚɞɚɩɬɟɪɨɦ 

6.3.5.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2 ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɬɨɤ Ɍ3 ɢ Ɍ4 (IOTA) ɢ 
ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ  ɦɟɬɨɤ Ɍ1-Ɍ4 

(OTA) ɫɨɜɦɟɫɬɧɨ ɫ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɚɞɚɩɬɟɪɨɦ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɱɧɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɩɟɪɟɩɚɞɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɯɨɞɧɵɯ 
ɩɟɪɟɩɚɞɨɜ (ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 ɢ Ɍ2 ɨɬɧɨɫɢɬɟɥɶɧɨ 
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ɦɟɬɨɤ Ɍ3 ɢ Ɍ4) (IOTA) ɢ ɨɛɳɟɣ ɬɨɱɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɨɦɟɧɬɨɜ ɜɪɟɦɟɧɢ (ɚɛɫɨɥɸɬɧɨɣ 
ɩɨɝɪɟɲɧɨɫɬɢ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɨɤ Ɍ1 – Ɍ4) (OTA) ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ Ɍɟɫɬɟɪɚ 
ɫɨɜɦɟɫɬɧɨ ɫ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɚɞɚɩɬɟɪɨɦ ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɨɝɢɱɧɨ ɩ. 6.3.5.2, ɜ ɤɨɧɬɪɨɥɶɧɵɯ 
ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɚɦɢ 77 ɢ 78 ɢ ɞɨɩɭɫɤɚɟɦɵɦɢ ɩɪɟɞɟɥɚɦɢ, ɭɤɚɡɚɧɧɵɦɢ ɜ 
ɬɚɛɥɢɰɟ 79. 

ȼɇɂɆȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF2 ɞɚɧɧɵɟ ɨɩɟɪɚɰɢɢ ɧɟ ɜɵɩɨɥɧɹɬɶ. 
ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 16, ɩɪɢ ɷɬɨɦ ɞɥɹ Ɍɟɫɬɟɪɚ: 
– FHF3, FHF3M: 

o ɧɚ Ɍɟɫɬɟɪ ɭɫɬɚɧɨɜɢɬɶ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɚɞɚɩɬɟɪ ɎɊɆɂ.468359.010, ɧɚ 
ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɫɬɚɧɨɜɢɬɶ ɩɥɚɬɭ ɩɪɨɜɟɪɤɢ ɫɜɟɞɟɧɢɹ ɞɪɚɣɜɟɪ-

ɤɨɦɩɚɪɚɬɨɪ ɎɊɆɂ.421419.046, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 15 a); 

o ɜɵɛɪɚɬɶ ɩɭɧɤɬ « ɉɪɨɜɟɪɤɚ IOTA ɫɨɜɦɟɫɬɧɨ ɫ ɍȺɉ»; 
– FHF3-512, FHF3M-512: 

o ɧɚ Ɍɟɫɬɟɪ ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɯɨɞɧɨɣ ɚɞɚɩɬɟɪ ɎɊɆɂ.468359.020, ɧɚ ɤɨɬɨɪɵɣ ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɫɬɚɧɨɜɢɬɶ ɚɞɚɩɬɟɪ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɎɊɆɂ.468359.010. Ⱦɚɥɟɟ 
ɤ ɭɧɢɜɟɪɫɚɥɶɧɨɦɭ ɚɞɚɩɬɟɪɭ ɩɨɞɤɥɸɱɢɬɶ ɩɥɚɬɭ ɩɨɜɟɪɤɢ ɫɜɟɞɟɧɢɹ ɞɪɚɣɜɟɪ-

ɤɨɦɩɚɪɚɬɨɪ ɍȺɉ ɎɊɆɂ.421419.046, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 15 ɛ); 
o ɜɵɛɪɚɬɶ ɩɭɧɤɬɵ «Кɨɧɬɪɨɥɶ IOTA ɫɨɜɦɟɫɬɧɨ ɫ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɚɞɚɩɬɟɪɨɦ», 

«Кɨɧɬɪɨɥɶ OTA ɫɨɜɦɟɫɬɧɨ ɫ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɚɞɚɩɬɟɪɨɦ»; 

Ɂɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 
ɉɊɂɆȿɑȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FH3Ɇ-512 ɨɩɟɪɚɰɢɢ ɩɪɨɜɨɞɢɬɶ ɜ ɞɜɚ ɷɬɚɩɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ Ⱥ (ɩɨɡɢɰɢɢ ȼ0ȼ7 ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). 
ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ ȼ (ɩɨɡɢɰɢɢ ȼ8ȼ15 ɦɨɞɭɥɟɣ 
Ɍɟɫɬɟɪɚ). 
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АȌȈȗȚȍȘ țȕȐȊȍȘșȈȓȤȕȣȑ 

ǼǸǴИ.468359.010

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF

ǷȓȈȚȈ ȗȖȊȍȘȒȐ șȊȍȌȍȕȐȧ  
ȌȘȈȑȊȍȘ-ȒȖȔȗȈȘȈȚȖȘ ǻАǷ 

ǼǸǴИ.421419.046

 

ɚ) 

ǷȍȘȍȝȖȌȕȖȑ ȈȌȈȗȚȍȘ 

ǼǸǴИ.468359.020

B0

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

АȌȈȗȚȍȘ 
țȕȐȊȍȘșȈȓȤȕȣȑ 

ǼǸǴИ.468359.010

ǹțȉȉȓȖȒ А ǹțȉȉȓȖȒ В

ǷȓȈȚȈ ȗȖȊȍȘȒȐ 
șȊȍȌȍȕȐȧ ȌȘȈȑȊȍȘ-

ȒȖȔȗȈȘȈȚȖȘ ǻАǷ 
ǼǸǴИ.421419.046

 

ɛ) 

Ɋɢɫɭɧɨɤ 16 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɨɜɟɪɤɟ IOTA OTA ɫɨɜɦɟɫɬɧɨ ɫ 
ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɚɞɚɩɬɟɪɨɦ: (ɚ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, FHF3M; (ɛ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ 

FHF3-512, FHF3M-512 

6.3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɯɨɞɧɨɣ ёɦɤɨɫɬɢ  

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɯɨɞɧɨɣ ёɦɤɨɫɬɢ ɤɚɧɚɥɨɜ Ɍɟɫɬɟɪɚ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɤɨɫɜɟɧɧɵɯ 
ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɰɢɮɪɨɜɨɝɨ 
ɨɫɰɢɥɥɨɝɪɚɮɚ LeCroy). 

ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 17. 

ɉɊɂɆȿɑȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3Ɇ-512 ɨɩɟɪɚɰɢɢ ɩɪɨɜɨɞɢɬɶ ɜ ɞɜɚ 
ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ Ⱥ (ɩɨɡɢɰɢɢ ȼ0ȼ7 ɦɨɞɭɥɟɣ 
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Ɍɟɫɬɟɪɚ). ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ ȼ (ɩɨɡɢɰɢɢ ȼ8ȼ15 
ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). 

Ch1

Ch2

К ɤɨɧɬɚɤɬɚɦ 0-31 

ɜɢɞɚ А

Ɉɫɰɢɥɥɨɝɪɚɮ LeCroy

ɉɪɨɛɧɢɤ-ɞɟɥɢɬɟɥɶ 
1:1

ɉɟɪɟɯɨɞ ɩɪɨɛɧɢɤ ɧɚ 
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a)   

Ch1

Ch2

ǲ ȒȖȕȚȈȒȚȈȔ 0-31 

ȊȐȌȈ А

ǶșȞȐȓȓȖȋȘȈȜ LeCroy

ǷȘȖȉȕȐȒ-ȌȍȓȐȚȍȓȤ 
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B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

ǷȓȈȚȈ ȜȈȏȐȘȖȊȒȐ
ǼǸǴИ.421419.021-01

ǹțȉȉȓȖȒ А ǹțȉȉȓȖȒ В

SYNC

GP0

 

ɛ) 

Ɋɢɫɭɧɨɤ 17 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɨɜɟɪɤɟ ɜɯɨɞɧɨɣ ёɦɤɨɫɬɢ ɤɚɧɚɥɚ: (ɚ) – 

ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF2, FHF3, FHF3M; (ɛ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3M-512 

ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɜɯɨɞɧɨɣ ёɦɤɨɫɬɢ ɤɚɧɚɥɨɜ» ɢ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ 
ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

Ⱦɚɥɟɟ, ɫɥɟɞɭɹ ɭɤɚɡɚɧɢɹɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ, ɩɪɨɜɨɞɢɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɜɯɨɞɧɨɣ 
ёɦɤɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ Ɍɟɫɬɟɪɚ ɩɨɨɱɟɪɟɞɧɨ. 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɧɚ ɨɫɰɢɥɥɨɝɪɚɮ ɩɨɨɱɟɪɟɞɧɨ ɜɵɜɨɞɹɬɫɹ ɫɢɝɧɚɥɵ 
ɝɟɧɟɪɚɬɨɪɚ, ɫɨɛɪɚɧɧɨɝɨ ɧɚ ɩɥɚɬɟ ɮɚɡɢɪɨɜɤɢ ɫ ɩɨɞɤɥɸɱɟɧɧɵɦ ɢ ɧɟɩɨɞɤɥɸɱɟɧɧɵɦ ɤɚɧɚɥɨɦ 
Ɍɟɫɬɟɪɚ. ɉɨɞɤɥɸɱɟɧɢɟ ɤɚɧɚɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ ɩɪɢ ɩɨɦɨɳɢ ɫɨɟɞɢɧɟɧɢɹ ɜɯɨɞɚ ɳɭɩɚ 
ɨɫɰɢɥɥɨɝɪɚɮɚ, ɫ ɩɪɢɫɨɟɞɢɧёɧɧɵɦ ɤ ɧɟɦɭ ɭɫɬɪɨɣɫɬɜɨɦ ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɢ ɩɪɨɜɟɪɤɟ ɋɜɯ ɤ 
ɜɵɯɨɞɚɦ ɤɚɧɚɥɨɜ 031, ɢɡɨɛɪɚɠёɧɧɵɦ ɧɚ ɪɢɫɭɧɤɟ 17 (ɜɢɞ Ⱥ). 
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ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɫɢɝɧɚɥɚ: 
– Ⱥɦɩɥɢɬɭɞɚ ɢɦɩɭɥɶɫɨɜ .. 1,6 0,1 ȼ; 
– ɑɚɫɬɨɬɚ ɩɨɜɬɨɪɟɧɢɹ ....... 1,0 0,1 ɆȽɰ; 
– ɋɤɜɚɠɧɨɫɬɶ......  .............. 2 10 %. 

ȼɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɚɧɚɥɚ ɨɫɰɢɥɥɨɝɪɚɮɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɜɧɵɦ 1 ɆɈɦ. 
 

Ⱦɥɹ ɬɟɫɬɟɪɚ FHF2 ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɧɨɫɬɶ ɜɪɟɦɟɧ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɨɦ 18. 

 

Ɋɢɫɭɧɨɤ 18. ȼɢɞ ɨɫɰɢɥɥɨɝɪɚɦɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɯɨɞɧɨɣ ёɦɤɨɫɬɢ ɤɚɧɚɥɚ 

Ⱦɚɥɟɟ ɜɵɱɢɫɥɹɟɬɫɹ ɜɯɨɞɧɚɹ ёɦɤɨɫɬɶ ɤɚɧɚɥɚ ɩɨ ɮɨɪɦɭɥɟ: 
CТn[ɩɎ] = t[ɧɫ] 

 

Ⱦɥɹ ɬɟɫɬɟɪɨɜ FHF3, FHF3M, FHF3-512, FHF3M-512 ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɬɟɥɶɧɨɫɬɶ 
ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ ɩɨ ɭɪɨɜɧɹɦ 0,5–1,25 ȼ. ɉɟɪɜɨɟ ɢɡɦɟɪɟɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɤ 
ɤɚɧɚɥɭ. ȼɯɨɞɧɚɹ ёɦɤɨɫɬɶ ɤɚɧɚɥɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

)5,2ln(

][
0

][ íñ
f

tíñ
f

t

Câõ


 − ɋ0, 

ɝɞɟ: 
– tf ..........  ............. ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ ɫ ɩɨɞɤɥɸɱɟɧɧɵɦ ɤɚɧɚɥɨɦ Ɍɟɫɬɟɪɚ, 
– tf0 .........  ............. ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɤɚɧɚɥɭ Ɍɟɫɬɟɪɚ, 
– Cɜɯ .....  ............. ɜɯɨɞɧɚɹ ёɦɤɨɫɬɶ ɤɚɧɚɥɚ Ɍɟɫɬɟɪɚ, ɩɎ 

– ɋ0 = 1,5 ɩɎ ...... ɪɚɫɱɟɬɧɚɹ ёɦɤɨɫɬɶ ɩɟɪɟɯɨɞɧɨɝɨ ɚɞɚɩɬɟɪɚ. 
 

Ɋɟɡɭɥɶɬɚɬɵ (ȽɈȾȿɇ/ȻɊȺК) ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɨɩɭɫɤɚɟɦɵɯ ɩɪɟɞɟɥɨɜ 

ɜɯɨɞɧɨɣ ёɦɤɨɫɬɢ ɤɚɧɚɥɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 81, ɡɚɩɨɥɧɹɟɬɫɹ ɨɬɱёɬ 

Ɍɚɛɥɢɰɚ 81 – ȼɯɨɞɧɚɹ ёɦɤɨɫɬɶ ɤɚɧɚɥɚ: ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

ɇɩɟɣɯɣɥɛɱɣɺ ɍɠɬɭɠɫɛ ȿɩɪɮɬɥɛɠɧɶɠ ɪɫɠɟɠɦɶ ɝɰɩɟɨɩɤ ёɧɥɩɬɭɣ ɥɛɨɛɦɛ, ɪɏ, ɨɠ ɜɩɦɠɠ 

FHF3, FHF3Ɇ, FHF3-512, FHF3Ɇ-512 40 

FHF2 45 
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Ɍɚɛɥɢɰɚ 82 – ɉɪɢɦɟɪ ɨɬɱёɬɚ ɩɨɜɟɪɤɢ ɜɯɨɞɧɨɣ ёɦɤɨɫɬɢ ɤɚɧɚɥɚ (ɮɪɚɝɦɟɧɬ) 
№ Ɋɦ.(ɥɛɨ.) Ɉɛɢɝɛɨɣɠ ɭɠɬɭɛ (ɫɠɡɣɧ) ɉɡɣɟɛɠɧɩɠ Иɢɧɠɫɠɨɨɩɠ ȿɩɪɮɬɥ  ɉɭɥɦɩɨɠɨɣɠ ɋɠɢɮɦɷɭɛɭ 

02 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɯɨɞɧɨɣ ёɦɤɨɫɬɢ      

02(0) ȼбoɞɧɚɹ ОɦɤoМɬɶ ɤaɧaɥɚ, ɩɎ 0.0000 38.0827 40.0000 38.0827  

02(1) ȼбoɞɧɚɹ ОɦɤoМɬɶ ɤaɧaɥɚ, ɩɎ 0.0000 37.3604 40.0000 37.3604  

02(2) ȼбoɞɧɚɹ ОɦɤoМɬɶ ɤaɧaɥɚ, ɩɎ 0.0000 34.9336 40.0000 34.9336  

6.3.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɟɣ ɮɪɨɧɬɚ ɢ ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ ɢ 
ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɚ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɪɨɧɬɚ ɢ ɫɩɚɞɚ ɢɦɩɭɥɶɫɚ, ɚɦɩɥɢɬɭɞɵ ɜɵɛɪɨɫɚ, 

ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɚ ɧɚ ɤɚɧɚɥɚɯ Ɍɟɫɬɟɪɚ ɩɪɨɜɨɞɢɬɶ ɦɟɬɨɞɨɦ ɩɪɹɦɵɯ 
ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɚɡɰɨɜɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɨɫɰɢɥɥɨɝɪɚɮɚ) 
LeCroy. 

ɋɨɛɪɚɬɶ ɫɯɟɦɭ ɜɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 19. 

ɉɊɂɆȿɑȺɇɂȿ: ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3Ɇ-512 ɨɩɟɪɚɰɢɢ ɩɪɨɜɨɞɢɬɶ ɜ ɞɜɚ 
ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ Ⱥ (ɩɨɡɢɰɢɢ ȼ0ȼ7 ɦɨɞɭɥɟɣ 
Ɍɟɫɬɟɪɚ). ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɫɧɚɫɬɤɭ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɭɛɛɥɨɤ ȼ (ɩɨɡɢɰɢɢ ȼ8ȼ15 
ɦɨɞɭɥɟɣ Ɍɟɫɬɟɪɚ). 
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ǲ ȒȖȕȚȈȒȚȈȔ GND ǷȘȖȉȕȐȒ-ȌȍȓȐȚȍȓȤ 
1:10

ǷȍȘȍȝȖȌ SMA-BNC

ǶșȞȐȓȓȖȋȘȈȜ LeCroy

ǷȍȘȍȝȖȌȕȖȑ ȈȌȈȗȚȍȘ 

ǼǸǴИ.468359.020

B0

ИȏȔȍȘȐȚȍȓȤȕȣȑ ȉȓȖȒ ǺȍșȚȍȘȈ FHF

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

ǷȓȈȚȈ Connector 

ǼǸǴИ.488363.009

ǹțȉȉȓȖȒ А ǹțȉȉȓȖȒ В
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ɜ) 

Ɋɢɫɭɧɨɤ 19 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɟɫɬɟɪɚ ɩɪɢ ɩɨɜɟɪɤɟ ɮɨɪɦɵ ɢɦɩɭɥɶɫɚ ɢ 
ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ: (ɚ) – ɞɥɹ Ɍɟɫɬɟɪɚ FHF2; (ɛ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3, 

FHF3M; (ɜ) – ɞɥɹ Ɍɟɫɬɟɪɨɜ FHF3-512, FHF3M-512 
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ȼɵɛɪɚɬɶ ɩɭɧɤɬ «Кɨɧɬɪɨɥɶ ɮɨɪɦɵ ɢɦɩɭɥɶɫɨɜ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ» ɢ 
ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ. 

Ⱦɚɥɟɟ, ɫɥɟɞɭɹ ɭɤɚɡɚɧɢɹɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɨɞɭɥɹ, ɩɪɨɜɨɞɢɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
ɮɨɪɦɵ ɢɦɩɭɥɶɫɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ Ɍɟɫɬɟɪɚ ɩɨɨɱɟɪɟɞɧɨ. 

ɉɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɜɵɩɨɥɧɹɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɦɭɬɚɰɢɢ ɢ ɢɡɦɟɪɟɧɢɹ ɜ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 83, ɪɚɫɫɱɢɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ 
(ȽɈȾȿɇ/ȻɊȺК) ɢɫɯɨɞɹ ɢɡ ɞɨɩɭɫɤɚɟɦɵɯ ɩɪɟɞɟɥɨɜ ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɪɨɧɬɚ (ɫɩɚɞɚ), 
ɚɦɩɥɢɬɭɞɵ ɜɵɛɪɨɫɚ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɚ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 83. 

Ɍɚɛɥɢɰɚ 83 – Ɏɨɪɦɚ ɢɦɩɭɥɶɫɨɜ: ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɩɪɟɞɟɥɵ 

Кɩɨɭɫɩɦɷɨɶɠ ɭɩɲɥɣ ɇɩɟɣɯɣɥɛɱɣɣ 
ɍɠɬɭɠɫɛ 

ȿɩɪɮɬɥɛɠɧɶɠ ɪɫɠɟɠɦɶ 

ɛɧɪɦɣɭɮɟɛ 
ɬɣɞɨɛɦɛ, Ƚ 

ɲɛɬɭɩɭɛ ɏК, 
ɇȾɱ 

ɟɦɣɭɠɦɷɨɩɬɭɷ 
ɣɧɪɮɦɷɬɛ, ɨɬ 

5 50 10 FHF3, 

FHF3Ɇ, 
FHF3-512, 

FHF3Ɇ-512 

ɟɦɣɭɠɦɷɨɩɬɭɣ 
ɯɫɩɨɭɛ 
(ɬɪɛɟɛ), ɨɬ 

ɨɬ 0,55 ɞɨ 
0,85 

3 FHF2 ɨɬ 0,3 ɞɨ 
1,1 

5 50 10 FHF3, 

FHF3Ɇ, 
FHF3-512, 

FHF3Ɇ-512 

ɛɧɪɦɣɭɮɟɶ 
ɝɶɜɫɩɬɛ, Ƚ 

±(0,07·U)2) 

3 FHF2 ±0,15 

3, −3 50 10 FHF3, 

FHF3Ɇ, 
FHF3-512, 

FHF3Ɇ-512 

ɧɣɨɣɧɛɦɷɨɩɤ 
ɟɦɣɭɠɦɷɨɩɬɭɣ 
ɣɧɪɮɦɷɬɛ, ɨɬ 

(1,65±0,15) 
3, −3 200 1,65 

3, −3 100 2,5 FHF2 (2,5±0,5) 

2) U – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɢɦɩɭɥɶɫɚ ɜ ɜɨɥɶɬɚɯ 

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ, ɧɚ ɨɫɰɢɥɥɨɝɪɚɮ 
ɩɨɨɱɟɪɟɞɧɨ ɜɵɜɨɞɹɬɫɹ ɫɢɝɧɚɥɵ ɫ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ Ɍɟɫɬɟɪɚ. ɉɨɞɤɥɸɱɟɧɢɟ ɤɚɧɚɥɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ ɩɪɢ ɩɨɦɨɳɢ ɫɨɟɞɢɧɟɧɢɹ ɜɯɨɞɚ ɳɭɩɚ ɨɫɰɢɥɥɨɝɪɚɮɚ, ɤ ɜɵɯɨɞɚɦ 
ɤɚɧɚɥɨɜ 031, ɢɡɨɛɪɚɠёɧɧɵɦ ɧɚ ɪɢɫɭɧɤɟ 19. 

ɉɚɪɚɦɟɬɪɵ ɢɦɩɭɥɶɫɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫɭɧɤɨɦ 20. 
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Ɋɢɫɭɧɨɤ 20. ɉɚɪɚɦɟɬɪɵ ɮɨɪɦɵ ɢɦɩɭɥɶɫɚ 

ɉɊɂɆȿɑȺɇɂə ɤ ɪɢɫɭɧɤɭ 20: 

– tɮ ........ ɞɥɢɬɟɥɶɧɨɫɬɶ ɮɪɨɧɬɚ ɢɦɩɭɥɶɫɚ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɩɚɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɚɧɚɥɨɝɢɱɧɨ; 

– Uɨ ....... ɚɦɩɥɢɬɭɞɚ ɢɦɩɭɥɶɫɚ; 
– U1 ....... ɚɦɩɥɢɬɭɞɚ ɜɵɛɪɨɫɚ. 
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7 Ɉɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɜɟɪɤɢ 

ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɨɩɟɪɚɰɢɣ ɩɨɜɟɪɤɢ ɨɮɨɪɦɥɹɟɬɫɹ ɩɪɨɬɨɤɨɥ ɩɨɜɟɪɤɢ ɜ ɩɪɨɢɡɜɨɥɶɧɨɣ 
ɮɨɪɦɟ, ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɢɥɢ ɩɟɱɚɬɧɨɦ ɜɢɞɟ. К ɩɪɨɬɨɤɨɥɭ ɩɪɢɥɚɝɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ 
ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨ ɮɨɪɦɟ ɬɚɛɥɢɰ «ɉɪɢɦɟɪɵ ɨɬɱёɬɨɜ» 
ɪɚɡɞɟɥɚ 6.3 ɧɚɫɬɨɹɳɟɝɨ ɞɨɤɭɦɟɧɬɚ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɨɜɟɪɤɢ ɞɨɩɭɫɤɚɟɬɫɹ ɫɨɤɪɚɳɚɬɶ ɩɪɨɜɟɪɹɟɦɵɟ 
ɪɟɠɢɦɵ (ɞɢɚɩɚɡɨɧɵ) ɢɡɦɟɪɟɧɢɣ Ɍɟɫɬɟɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɩɨɬɪɟɛɢɬɟɥɹ, 
ɩɪɢ ɷɬɨɦ ɜ ɫɜɢɞɟɬɟɥɶɫɬɜɟ ɨ ɩɨɜɟɪɤɟ ɞɨɥɠɧɚ ɛɵɬɶ ɫɞɟɥɚɧɚ ɡɚɩɢɫɶ ɨɛ ɨɝɪɚɧɢɱɟɧɢɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɠɢɦɨɜ (ɞɢɚɩɚɡɨɧɨɜ) ɢɡɦɟɪɟɧɢɣ. 

 

ȼ ɫɥɭɱɚɟ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɜɟɪɤɢ ɉɨɜɟɪɢɬɟɥɶ ɞɨɥɠɟɧ: 
– ɡɚɩɢɫɚɬɶ ɢ ɡɚɜɟɪɢɬɶ ɩɨɞɩɢɫɶɸ ɞɚɬɭ ɩɨɜɟɪɤɢ ɢ ɡɚɤɥɸɱɟɧɢɟ ɨ ɩɪɢɝɨɞɧɨɫɬɢ Ɍɟɫɬɟɪɚ 

ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ ɪɚɡɞɟɥɟ «ɉɨɜɟɪɤɚ (ɤɚɥɢɛɪɨɜɤɚ) ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ» ɉɚɫɩɨɪɬɚ; 
– ɜɵɞɚɬɶ ɫɜɢɞɟɬɟɥɶɫɬɜɨ ɨ ɩɨɜɟɪɤɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɇɢɧɩɪɨɦɬɨɪɝɚ 

Ɋɨɫɫɢɢ № 1815 ɨɬ 02.07.2015. 
 

ȼ ɫɥɭɱɚɟ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɜɟɪɤɢ ɉɨɜɟɪɢɬɟɥɶ ɞɨɥɠɟɧ ɫɨɫɬɚɜɢɬɶ 
ɢɡɜɟɳɟɧɢɟ ɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ Ɍɟɫɬɟɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɇɢɧɩɪɨɦɬɨɪɝɚ Ɋɨɫɫɢɢ № 
1815 ɨɬ 02.07.2015. 




