
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɎȽȺɈɍ ȼɈ 

«ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
ɢɧɫɬɢɬɭɬ 

«ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ» 
ɤɚɮɟɞɪɚ 

 

 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                Ƚ. ɇ. ɑɢɫɬɹɤɨɜ 
                                                                                                                                         ɩɨɞɩɢɫɶ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

«__» __________ 20__ɝ. 
 
 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

13.03.02 «ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ» 
ɤɨɞ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

Ɋɚɡɪɚɛɨɬɤɚ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ ɩɚɧɟɥɢ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɚ ɦɟ-
ɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɦ ɰɟɧɬɪɨɦ «Shtappagg» 

ɬɟɦɚ 

 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ____________    ɞɨɰɟɧɬ ɤɚɮ. ɗɗ, ɤ.ɬ.ɧ.                           ȿ. ə. Ƚɥɭɲɤɢɧ 
                                     ɩɨɞɩɢɫɶ, ɞɚɬɚ           ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ                                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ   _____________________________                                    ɇ. ȿ. ɒɚɥɚɜɢɧ 
                                     ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                                               ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ _________________________                                   ɂ. Ⱥ. Ʉɵɱɚɤɨɜɚ 
                                            ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                                        ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 
 

Ⱥɛɚɤɚɧ 2020 
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ - ɮɢɥɢɚɥ ɎȽȺɈɍ ȼɈ 

 «ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
ɢɧɫɬɢɬɭɬ 

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ 
ɤɚɮɟɞɪɚ 

                                    
                                                                  ɍɌȼȿɊɀȾȺɘ 

                                      Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
                     Ƚ. ɇ. ɑɢɫɬɹɤɨɜ 

                                                                                                              ɩɨɞɩɢɫɶ       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

                                                                                      «__»_____________2020 ɝ. 
 
 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɜɢɞɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
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ɋɬɭɞɟɧɬɭ                      ɒɚɥɚɜɢɧɭ ɇɢɤɢɬɟ ȿɜɝɟɧɶɟɜɢɱɭ_______________________                                                                    (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ) 

Ƚɪɭɩɩɚ            16-1_____                               ɇɚɩɪɚɜɥɟɧɢɟ         13.03.02____________                                                                                                                                                 (ɤɨɞ) 

                                          «ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ»________________                                                                                            (ɧɚɢɦɟɧɨɜɚɧɢɟ) 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ:    Ɋɚɡɪɚɛɨɬɤɚ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ ɩɚɧɟɥɢ 
ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɚ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɦ ɰɟɧɬɪɨɦ 
«Shtappagg» 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №            ɨɬ_____________ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ȿ. ə. Ƚɥɭɲɤɢɧ, ɞɨɰɟɧɬ ɤɚɮ. «ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ», ɤ.ɬ.ɧ. 
                                                    (ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ) 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɞɜɭɯɲɩɢɧɞɟɥɶ-
ɧɨɝɨ ɤɨɩɢɪɨɜɚɥɶɧɨ-ɮɪɟɡɟɪɧɨɝɨ ɫɬɚɧɤɚ «Starag» 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: 
ȼɜɟɞɟɧɢɟ. 
1 Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɨɣ ɫɬɚɧɤɚ  
  1.1 ɇɚɡɧɚɱɟɧɢɟ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɤɨɩɢɪɨɜɚɥɶɧɨ-ɮɪɟɡɟɪɧɨɝɨ ɫɬɚɧɤɚ «Starag». 
  1.2 Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɨɣ ɫɬɚɧ-
ɤɚ. 
  1.3 Ɉɩɢɫɚɧɢɟ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ. 
2 ɋɢɫɬɟɦɚ ɱɢɫɥɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
   2.1 Ɉɩɢɫɚɧɢɟ ɢ ɧɚɡɧɚɱɟɧɢɟ ɍɑɉɍ NC-210. 
   2.2 ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɍɑɉɍ NC-210. 
   2.3 Ʉɨɧɫɬɪɭɤɰɢɹ ɍɑɉɍ NC-210. 
   2.4 ɇɚɡɧɚɱɟɧɢɟ ɢ ɫɨɫɬɚɜ ɢ ɫɨɫɬɚɜ ɦɨɞɭɥɹ CPU ECDA. 
   2.5 Ɇɨɞɭɥɶ ɲɢɧɵ ɍɑɉɍ NC 210-4. 
   2.6 Ɇɨɞɭɥɶ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ NC 210-31. 
   2.7 ȼɧɟɲɧɢɟ ɦɨɞɭɥɢ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ. 
   2.8 ɐɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ. 
   2.9 Ʉɚɧɚɥ ɷɧɤɨɞɟɪɚ. 
   2.10 ɗɥɟɤɬɪɨɧɧɵɣ ɲɬɭɪɜɚɥ ZBG-5-003-100. 
   2.11 ȼɵɧɨɫɧɨɣ ɫɬɚɧɨɱɧɵɣ ɩɭɥɶɬ NC 110-78B. 
3 ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɍɑɉɍ. 
   3.1 ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɍɑɉɍ. 
   3.2 ɏɚɪɚɤɬɟɪɢɡɚɰɢɹ ɍɑɉɍ. 
      3.2.1 ɇɚɡɧɚɱɟɧɢɟ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɢ ɟё ɭɪɨɜɧɢ. 
      3.2.2 ɋɬɪɭɤɬɭɪɚ ɮɚɣɥɨɜ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ. 
      3.2.3 Ɏɚɣɥɵ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ. 
         3.2.3.1 Ɏɚɣɥ FCRSYS. 
         3.2.3.2 Ɏɚɣɥ AXCFIL. 
         3.2.3.3 Ɏɚɣɥ PGCFIL. 
         3.2.3.4 Ɏɚɣɥ IOCFIL. 
   3.3 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɫɬɚɧɤɚ. 
      3.3.1 ɂɧɬɟɪɮɟɣɫ PLC. 
      3.3.2 ɉɪɨɝɪɚɦɦɚ ɥɨɝɢɤɢ ɫɬɚɧɤɚ. 
      3.3.3 ȼɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɫɬɚɧɤɚ.   
4 Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ. 
   4.1 ɋɢɫɬɟɦɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ. 
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   4.2 ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɨɤɚ SIEMENS Simoreg 6RA26. 
   4.3 ɉɨɞɝɨɬɨɜɤɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ SIEMENS Simoreg ɤ ɪɚɛɨɬɟ. 
   4.4 ɋɟɪɜɨɞɜɢɝɚɬɟɥɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ Siemens. 
5 Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ. 
Ɂɚɤɥɸɱɟɧɢɟ. 
ɋɩɢɫɨɤ ɫɨɤɪɚɳɟɧɢɣ. 
ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 
ɉɟɪɟɱɟɧɶ ɨɛɹɡɚɬɟɥɶɧɵɯ ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ: 
1 ɋɢɥɨɜɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ.  
2 ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɤɥɚɩɚɧɨɜ ɢ ɩɭɫɤɚɬɟɥɟɣ. 
3 ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɞɚɬɱɢɤɨɜ. 
4 Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ____________________                                       ȿ. ə. Ƚɥɭɲɤɢɧ 
                                                             (ɩɨɞɩɢɫɶ)                                                                  (ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ) 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ________________                           ɇ. ȿ. ɒɚɥɚɜɢɧ 
                                                                                    (ɩɨɞɩɢɫɶ)                                           (ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ)                                                                  

«      »                               2020 ɝ. 
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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ 
ɩɚɧɟɥɢ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɚ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɦ ɰɟɧ-
ɬɪɨɦ «Shtappagg» ɫɨɞɟɪɠɢɬ 69 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ, 26 ɪɢɫɭɧɤɨɜ, 20 
ɬɚɛɥɢɰ, 1 ɮɨɪɦɭɥɭ, 25 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 4 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟ-
ɪɢɚɥɚ. 

Ɉɛɴɟɤɬ ɪɚɡɪɚɛɨɬɤɢ - ɫɢɫɬɟɦɚ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɩɨ-
ɞɚɱ ɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɨɣ ɫɬɚɧɤɚ «Starag». 

ɐɟɥɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ ɫɢɫɬɟɦɵ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɩɨɞɚɱ ɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɨɣ ɫɬɚɧɤɚ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɣ ɫɢɫɬɟɦɵ ɑɉɍ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɧɨɜɲɟɫɬɜ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɩɨɞɚɱ.   

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ – ɢɡɝɨɬɨɜɥɟɧɧɚɹ ɫɢɫɬɟɦɚ ɰɢɮɪɨɜɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɍɑɉɍ ɩɨɡɜɨɥɢɥɚ ɭɜɟɥɢɱɢɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɫɬɚɧɤɚ: ɜɵɫɨɤɨɬɨɱɧɚɹ (ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɦɢɤɪɨɧ) ɢ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɚɹ ɨɛ-
ɪɚɛɨɬɤɚ ɞɟɬɚɥɟɣ, ɤɚɱɟɫɬɜɟɧɧɨɟ ɢɡɝɨɬɨɜɥɟɧɢɟ ɞɟɬɚɥɟɣ ɫɥɨɠɧɨɣ ɮɨɪɦɵ.  

ɋɢɫɬɟɦɚ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɩɨɞɚɱ ɢ ɚɜɬɨɦɚɬɢɤɨɣ ɦɟ-
ɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɟɝɨ ɫɬɚɧɤɚ «Starag» ɜɧɟɞɪɟɧɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ «Ⱥɛɚɤɚɧ-
ɉɥɚɫɬ», ɡɚɧɢɦɚɸɳɟɝɨɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɥɚɫɬɢɤɨɜɨɣ ɬɚɪɵ. 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ -  ɛɥɚɝɨɞɚɪɹ ɢɡɝɨɬɨɜɥɟɧɢɸ ɫɢɫɬɟɦɵ ɰɢɮɪɨ-
ɜɨɝɨ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɩɨɞɚɱ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɥɚɫɶ 
ɜɟɪɨɹɬɧɨɫɬɶ ɛɪɚɤɚ ɩɪɨɞɭɤɰɢɢ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɢɡ-ɡɚ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɜ ɩɪɨ-
ɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɧɢɡɢɥɚɫɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ. ɂɫɩɨɥɶɡɨ-
ɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɣ ɫɢɫɬɟɦɵ ɑɉɍ ɩɨɡɜɨɥɢɥɨ ɫɧɢɡɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɧɚ 
ɫɨɞɟɪɠɚɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɬɚɤ ɤɚɤ ɨɛɪɚɛɨɬɤɚ ɞɟɬɚɥɟɣ 
ɧɚ ɫɬɚɧɤɟ ɫ ɑɉɍ ɩɪɨɢɫɯɨɞɢɬ ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɡ ɭɱɚɫɬɢɹ ɱɟɥɨɜɟɤɚ. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɢɫɩɨɥɶɡɨ-
ɜɚɧɧɵɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦɵ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɦɨɝɭɬ ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚ-
ɧɵ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɤɨɜ ɫ ɑɉɍ ɜ ɩɪɨɟɤɬɧɵɯ ɨɪ-
ɝɚɧɢɡɚɰɢɹɯ. 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɞɨɫɬɢɝɧɭɬɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
- ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨ-

ɞɚɦɢ ɩɨɞɚɱ ɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɨɣ ɫɬɚɧɤɚ; 
- ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɩɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɯ ɢɫɩɵɬɚɧɢɣ ɫɢɫɬɟɦɚ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜ-

ɥɟɧɢɹ ɭɫɩɟɲɧɨ ɜɧɟɞɪɟɧɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
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ESSAY 

The final qualification work on the topic “Design and manufacture of a digital 
control panel for electric automation by the metal-working center "Shtappagg"” contains 
69 pages of textual material, 26 figures, 20 tables, 1 formula, 25 sources used, 4 sheets 
of graphic material. 

The object of development is a digital control system for electric feed drives and 
electric automation of the Starag machine. 

The purpose of the work is to manufacture an optimal control system for electric 
feed drives and machine electrical automation. 

Scientific novelty is the use of a modern CNC system and technical innovations in 
the process of developing a feed drive control system. 

The practical significance of the work - the manufactured digital control system 
using CNCs allowed to increase the functionality of the machine: high-precision (accu-
rate to microns) and high-speed machining of parts, high-quality manufacturing of parts 
of complex shape. 

The digital control system for electric drives of feeds and automation of the met-
alworking machine “Starag” was introduced at the Abakan-Plast enterprise engaged in 
the production of plastic containers. 

Economic efficiency - thanks to the manufacture of a digital optimal control sys-
tem for electric drives of feeds, the likelihood of defective products arising due to the 
human factor in the production process has significantly decreased, and the cost of pro-
duction has decreased. Using a modern CNC system allowed to reduce the economic 
costs of maintaining a large number of working personnel, since the processing of parts 
on a CNC machine occurs almost without human intervention. 

Scope - constructive and technical solutions used in the development of digital 
control systems can be recommended in the development of digital control systems for 
CNC machines in design organizations. 

In the process of performing the work, the following results were achieved: 
- a system has been developed for the optimal digital control of feed electric 

drives and machine electrical automation; 
- after the commissioning tests, the digital control system was successfully im-

plemented at the enterprise. 
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ȼȼȿȾȿɇɂȿ 

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɨɬɪɚɫɥɶɸ ɷɧɟɪɝɟɬɢɤɢ, ɨɬ ɤɨɬɨɪɨɣ 
ɡɚɜɢɫɢɬ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɛɥɚɝɨɩɨɥɭɱɢɟ ɢ ɭɪɨɜɟɧɶ ɠɢɡɧɢ ɝɪɚɠɞɚɧ ɧɚɲɟɣ ɫɬɪɚɧɵ. 

Ɉɞɧɢɦɢ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɤɨɧɨɜ ɜ ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɸɬɫɹ Ɏɟɞɟ-
ɪɚɥɶɧɵɣ ɡɚɤɨɧ "Ɉɛ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ" ɨɬ 26.03.2003 N 35-ɎɁ [1] ɢ Ɏɟɞɟɪɚɥɶɧɵɣ 
ɡɚɤɨɧ "Ɉɛ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɢ ɢ ɨ ɩɨɜɵɲɟɧɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨ 
ɜɧɟɫɟɧɢɢ ɢɡɦɟɧɟɧɢɣ ɜ ɨɬɞɟɥɶɧɵɟ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɚɤɬɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ" 
ɨɬ 23.11.2009 N 261-ɎɁ [2]. 

Ɉɫɧɨɜɧɵɦɢ ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɪɚɡɜɢɬɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɸɬɫɹ: 
  ɚɭɞɢɬ ɫɨɫɬɨɹɧɢɹ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨ-

ɪɢɧɝɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚ-
ɞɟɠɧɨɫɬɢ ɢ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ; 

  ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɩɟɪɟɜɨɨɪɭɠɟɧɢɸ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɧɚ ɨɫɧɨɜɟ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɢɯ ɧɚɞɟɠɧɨɟ ɢ ɷɮɮɟɤɬɢɜɧɨɟ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɷɥɟɤɬɪɨɫɟɬɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɨ ɫɜɨɟɦɭ ɭɪɨɜɧɸ ɥɭɱɲɢɦ ɡɚɪɭɛɟɠɧɵɦ ɨɛɪɚɡɰɚɦ; 

  ɨɩɬɢɦɢɡɚɰɢɹ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦɨɨɛɪɚɡɭɸ-
ɳɢɯ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɜ ɰɟɥɹɯ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ Ɋɨɫɫɢɢ. 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɩɟɪɫɩɟɤɬɢɜ ɪɚɡɜɢɬɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢ-
ɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɬɟɧɞɟɧɰɢɢ: 

 ɢɡɦɟɧɟɧɢɟ ɝɟɨɝɪɚɮɢɢ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɫɬɪɚɧɟ, ɩɪɨɹɜɥɹɸɳɟɟɫɹ ɜ 
ɫɦɟɳɟɧɢɢ ɰɟɧɬɪɨɜ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɜɨɫɬɨɱɧɵɟ ɪɟɝɢɨɧɵ ɫɬɪɚɧɵ ɢ ɜ ɝɨɪɨɞɚ 
ɟɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ; 

  ɪɨɫɬ ɫɟɡɨɧɧɵɯ ɢ ɫɭɬɨɱɧɵɯ ɩɢɤɨɜɵɯ ɧɚɝɪɭɡɨɤ ɜ ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɟ Ɋɨɫɫɢɢ. 

ɉɪɨɝɧɨɡɢɪɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɣ ɪɨɫɬ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɛɚɡɟ ɚɬɨɦɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɉɟɪɫɩɟɤɬɢɜɧɵɟ ɭɪɨɜɧɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɠɢ-
ɞɚɟɦɨɣ ɞɢɧɚɦɢɤɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɩɪɨɫɚ ɧɚ ɧɟɟ, ɚ ɬɚɤɠɟ ɪɟɝɢɨɧɚɥɶɧɵɦɢ ɫɬɪɚɬɟɝɢɹ-
ɦɢ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ, ɨɫɨɛɟɧɧɨ ɜ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ ɢ ɧɚ Ⱦɚɥɶ-
ɧɟɦ ȼɨɫɬɨɤɟ. 

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɤɪɭɠɚɸɳɢɯ ɧɚɫ ɩɪɟɞɦɟɬɨɜ ɢɡ-
ɝɨɬɨɜɥɟɧɵ ɧɚ ɫɬɚɧɤɚɯ ɫ ɱɢɫɥɨɜɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ (ɑɉɍ). ɉɪɢɦɟɧɟɧɢɟ 
ɫɬɚɧɤɨɜ ɫ ɑɉɍ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɤɚɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ. Ȼɥɚɝɨɞɚɪɹ ɜɧɟ-
ɞɪɟɧɢɸ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɫɬɚɥɚ ɜɨɡɦɨɠɧɨɣ ɜɵɫɨɤɨɬɨɱɧɚɹ ɢ ɜɵɫɨɤɨɫɤɨɪɨ-
ɫɬɧɚɹ ɨɛɪɚɛɨɬɤɚ ɫɥɨɠɧɵɯ ɞɟɬɚɥɟɣ, ɨɫɨɛɟɧɧɨ ɜ ɭɫɥɨɜɢɹɯ ɦɟɥɤɨ- ɢ ɫɪɟɞɧɟɫɟɪɢɣɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɉɫɧɚɳɟɧɢɟ ɫɬɚɧɤɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɑɉɍ (ɍɑɉɍ) ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ ɫɥɟɞɭɸ-
ɳɢɟ ɩɪɨɛɥɟɦɵ: 

- ɜɨɡɪɨɫɲɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɨɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ; 
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- ɧɟɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɫɩɟɰɢɚɥɢɫɬɨɜ-
ɫɬɚɧɨɱɧɢɤɨɜ; 

- ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ ɪɚɡɦɟɪɨɜ ɞɟɬɚɥɟɣ, ɤɨɬɨɪɵɟ ɢɡɝɨɬɨɜɥɟɧɵ ɩɪɢ ɭɱɚɫɬɢɢ ɱɟɥɨ-
ɜɟɤɚ; 

- ɧɟɢɡɛɟɠɧɨɫɬɶ ɛɪɚɤɚ ɢɡ-ɡɚ ɨɲɢɛɨɤ ɱɟɥɨɜɟɤɚ; 
- ɜɵɫɨɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɧɢɡɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ-

ɧɨɫɬɶɸ ɬɪɭɞɚ ɢ ɧɚɥɢɱɢɟɦ ɛɪɚɤɚ; 
- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɢɹ ɢ ɫɨɞɟɪɠɚɧɢɹ ɛɨɥɶɲɨɝɨ ɫɬɚɧɨɱɧɨɝɨ ɩɚɪɤɚ; 
- ɱɪɟɡɦɟɪɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɬɚɧɨɱɧɢɤɨɜ. 
Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɹɜɥɹɟɬɫɹ ɦɨɞɟɪɧɢɡɚɰɢɹ ɜɟɪɬɢɤɚɥɶ-

ɧɨ-ɮɪɟɡɟɪɧɨɝɨ ɫɬɚɧɤɚ «Starag» ɩɨɞ ɫɨɜɪɟɦɟɧɧɭɸ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɭɸ ɬɟɯɧɨɥɨɝɢɸ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨ-
ɞɚɦɢ ɩɨɞɚɱ ɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɜɟɪɬɢɤɚɥɶɧɨ-ɮɪɟɡɟɪɧɨɝɨ ɫɬɚɧɤɚ «Starag». 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɢ ɢɡɝɨɬɨɜɥɟɧɚ ɫɢɫɬɟɦɚ ɰɢɮɪɨɜɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɩɨɞɚɱ ɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɜɟɪɬɢɤɚɥɶɧɨ-
ɮɪɟɡɟɪɧɨɝɨ ɫɬɚɧɤɚ «Starag»ɩɭɬɟɦ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɨɜɨɝɨ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ, ɪɚɡɪɚ-
ɛɨɬɤɢ ɩɪɨɝɪɚɦɦ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɫɬɚɧɤɚ ɞɥɹ ɍɑɉɍ NC-210 ɤɨɦɩɚɧɢɢ «Ȼɚɥɬ-
ɋɢɫɬɟɦ». 

ȼɟɪɬɢɤɚɥɶɧɨ-ɮɪɟɡɟɪɧɵɣ ɫɬɚɧɨɤ «Starag», ɞɥɹ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧɚ ɫɢɫɬɟɦɚ 
ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɧɚ ɡɚɜɨɞɟ «Ⱥɛɚɤɚɧ-ɉɥɚɫɬ». Ɋɚɡɪɚɛɨɬɚɧɧɚɹ 
ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɩɨɞɚɱ ɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɩɨɡɜɨɥɢɥɚ ɡɧɚ-
ɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɬɚɧɤɚ, ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɞɟ-
ɬɚɥɟɣ, ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ.  
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1 Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢя ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɢ 
ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɨɣ ɫɬɚɧɤɚ 

1.1 ɇɚɡɧɚɱɟɧɢɟ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɤɨɩɢɪɨɜɚɥɶɧɨɝɨ-ɮɪɟɡɟɪɧɨɝɨ ɫɬɚɧɤɚ 
«Starag» 

ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɤɨɩɢɪɨɜɚɥɶɧɨ-ɮɪɟɡɟɪɧɵɣ ɞɜɭɯɲɩɢɧɞɟɥɶɧɵɣ ɫɬɚɧɨɤ 
«STARAG» ɦɨɞɟɥɢ CF – 200 (ɪɢɫ. 1.1) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɦɟɬɚɥ-
ɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɨɩɟɪɚɰɢɣ ɩɨ ɦɹɝɤɢɦ ɢ ɬɜɟɪɞɵɦ ɫɩɥɚɜɚɦ ɦɟɬɚɥɥɨɜ ɢ ɩɨɥɢɦɟ-
ɪɨɜ ɦɟɬɨɞɨɦ ɮɪɟɡɟɪɨɜɚɧɢɹ ɩɚɪɵ ɡɚɝɨɬɨɜɨɤ ɩɨ ɢɦɟɸɳɟɦɭɫɹ ɤɨɩɢɪɭ, ɥɢɛɨ ɩɨ ɡɚ-
ɞɚɧɧɨɣ ɜ ɑɉɍ ɩɪɨɝɪɚɦɦɟ, ɥɢɛɨ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ. 

Ⱦɚɧɧɵɣ ɫɬɚɧɨɤ ɢɡɧɚɱɚɥɶɧɨ ɷɤɫɩɥɭɚɬɢɪɨɜɚɥɫɹ ɧɚ ɑɟɪɧɨɝɨɪɫɤɨɦ ɤɨɦɛɢɧɚɬɟ 
«ɂɋɄɈɀ» ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɟɫɫ-ɮɨɪɦ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɬɥɢɜ-
ɤɢ ɨɛɭɜɧɵɯ ɩɨɞɨɲɜ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɪɟɞɩɪɢɹɬɢɟ ɨɛɚɧɤɪɨɬɢɥɨɫɶ, ɫɬɚɧɨɤ ɛɵɥ ɤɭɩ-
ɥɟɧ ɢ ɩɟɪɟɜɟɡɟɧ ɧɚ ɡɚɜɨɞ «Ⱥɛɚɤɚɧ-ɉɥɚɫɬ» ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɟɫɫ-
ɮɨɪɦ ɞɥɹ ɨɬɥɢɜɤɢ ɩɥɚɫɬɦɚɫɫɨɜɨɣ ɬɚɪɵ. 

  

 
Ɋɢɫɭɧɨɤ 1.1 – ɋɬɚɧɨɤ «Starag» ɦɨɞɟɥɢ CF-200 

 
Ʉɨɧɫɨɥɶɧɵɣ ɫɬɨɥ, ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ ɩɪɨɞɨɥɶɧɵɟ ɫɚɥɚɡɤɢ ɜɵɩɨɥɧɹɸɬ ɧɚ ɫɬɨɣɤɟ 

ɩɪɨɞɨɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ. ɋɚɥɚɡɤɢ ɨɛɨɪɭɞɨɜɚɧɵ ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɞɥɹ ɩɨɩɟɪɟɱɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɨɛɨɢɯ ɯɨɛɨɬɨɜ, ɤ ɤɨɬɨɪɵɦ ɩɪɢɜɢɧɱɟɧɵ ɤɨɪɨɛɤɢ ɫɤɨɪɨɫɬɟɣ (ɤɚɪɬɟɪɵ) 
ɲɩɢɧɞɟɥɟɣ. ɇɚ ɩɪɚɜɨɦ ɤɚɪɬɟɪɟ ɫɦɨɧɬɢɪɨɜɚɧ ɪɵɱɚɝ ɤɨɩɢɪɧɨɝɨ ɳɭɩɚ ɫ ɭɫɬɚɧɨɜɨɱ-
ɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɞɥɹ ɤɨɩɢɪɧɨɣ ɝɨɥɨɜɤɢ. 

ɇɚɩɪɚɜɥɹɸɳɢɟ ɩɥɚɧɤɢ ɞɥɹ ɤɨɧɫɨɥɶɧɨɝɨ ɫɬɨɥɚ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɬɚɥɢ. Ɋɚɛɨɱɢɟ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɥɚ ɢɦɟɸɬ ɫɤɨɥɶɡɹɳɢɟ ɩɨɤɪɵɬɢɹ ɢ ɨɫɧɚɳɟɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɢɦ-
ɩɭɥɶɫɧɨɣ ɫɦɚɡɤɨɣ. ɉɪɨɞɨɥɶɧɵɟ ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɥɚɧɤɢ ɫɨɟɞɢɧɟɧɵ ɫɨ ɫɬɚɧɢɧɨɣ ɦɟ-
ɬɨɞɨɦ ɥɢɬɶɹ. Ʉɨɦɩɟɧɫɚɰɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɨɩɨɪɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɚɥɚɡɨɤ ɜɵɩɨɥɧɹɟɬɫɹ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢ, ɩɪɢɱɟɦ ɭɞɟɪɠɚɧɢɟ ɤɨɧɬɪɨɩɨɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨ-
ɥɨɞɨɤ (ɛɚɲɦɚɤɨɜ) ɧɚ ɪɨɥɢɤɚɯ, ɞɜɢɝɚɸɳɢɯɫɹ ɧɚ ɡɚɤɚɥɟɧɧɵɯ ɫɬɚɥɶɧɵɯ ɲɢɧɚɯ. Ɉɫ-
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ɬɚɥɶɧɵɟ ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɚɥɚɡɨɤ ɢɦɟɸɬ ɩɨɤɪɵɬɢɹ ɫɤɨɥɶɠɟɧɢɹ ɢ ɢɦ-
ɩɭɥɶɫɧɭɸ ɫɦɚɡɤɭ. Ɍɚɤɚɹ ɠɟ ɫɢɫɬɟɦɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢ ɞɥɹ ɧɚɩɪɚɜɥɹɸɳɟɣ ɭ ɯɨɛɨɬɨɜ. 

Ⱦɜɢɠɟɧɢɹ ɩɨɞɚɱɢ ɜɵɩɨɥɧɹɸɬɫɹ ɞɜɢɝɚɬɟɥɹɦɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ SIEMENS 
Servomotoren 1HU3 10 ɢ ɲɚɪɢɤɨɜɵɦɢ ɯɨɞɨɜɵɦɢ ɜɢɧɬɚɦɢ. Ɍɪɢ ɨɬɞɟɥɶɧɵɟ ɩɪɢɜɨɞɚ 
ɨɛɨɪɭɞɨɜɚɧɵ ɜɵɤɥɸɱɚɸɳɢɦɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɦɭɮɬɚɦɢ ɢ ɬɨɪɦɨɡɚɦɢ. ɗɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɵɣ ɬɨɪɦɨɡ ɛɥɨɤɢɪɭɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɨɫɶ ɩɨɞɚɱɢ, ɟɫɥɢ ɨɧɚ ɧɟ ɡɚɩɭ-
ɳɟɧɚ ɜ ɪɚɛɨɬɭ ɤɨɩɢɪɨɜɚɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɢɥɢ ɮɭɧɤɰɢɹɦɢ ɩɨɞɚɱɢ. Ɍɨɪɦɨɡ ɨɬɩɭɫɤɚ-
ɟɬɫɹ, ɟɫɥɢ ɧɚ ɦɚɝɧɢɬɧɨɣ ɤɚɬɭɲɤɟ ɢɦɟɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ. 

Ⱦɢɚɩɚɡɨɧɵ ɩɟɪɟɦɟɳɟɧɢɣ ɡɚɫɬɪɚɯɨɜɚɧɵ ɧɟɩɨɞɜɢɠɧɵɦɢ ɭɩɨɪɚɦɢ  (ɤɭɥɚɱɤɚ-
ɦɢ), ɤɨɬɨɪɵɟ ɞɟɣɫɬɜɭɸɬ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ. ɇɚɠɚɬɵɣ 
ɤɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɛɥɨɤɢɪɭɟɬ ɬɨɥɶɤɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɜ ɬɨ ɜɪɟ-
ɦɹ ɤɚɤ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɩɟɪɟɦɟɳɟɧɢɟ ɜ ɞɪɭɝɢɯ ɨɫɹɯ ɨɫɬɚɸɬɫɹ ɫɜɨ-
ɛɨɞɧɵɦɢ. ȿɫɥɢ ɷɬɢ ɤɭɥɚɱɤɢ ɢɡ-ɡɚ ɨɲɢɛɨɱɧɨɣ ɦɚɧɢɩɭɥɹɰɢɢ ɢɥɢ ɧɟɩɨɥɚɞɤɢ ɧɟ ɫɪɚ-
ɛɨɬɚɥɢ, ɬɨ ɫɬɚɧɨɤ ɡɚɳɢɳɟɧ ɟɳɟ ɢ ɚɜɚɪɢɣɧɵɦɢ ɤɨɧɰɟɜɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ.  

ɋɜɨɛɨɞɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɲɤɚɮ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɷɥɟɤɬɪɢ-
ɱɟɫɤɨɟ ɢ ɷɥɟɤɬɪɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɞɥɹ ɝɥɚɜɧɵɯ ɢ ɞɥɹ ɫɟɪɜɨɞɜɢɝɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ 
ɤɨɦɦɭɬɢɪɭɸɳɢɟ ɮɭɧɤɰɢɢ. ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ɤɨɧɫɨɥɶɧɨɦ ɫɬɨɥɟ ɢ 
ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ. 

ɋɥɟɜɚ ɨɬ ɤɨɧɫɨɥɶɧɨɝɨ ɫɬɨɥɚ ɧɚɯɨɞɢɬɫɹ ɪɟɡɟɪɜɭɚɪ ɫ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ 
ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɟɦ ɧɚɫɨɫɨɦ , ɚ ɬɚɤɠɟ ɫɬɪɭɠɤɨɩɪɢɟɦɧɚɹ ɜɚɧɧɚ. Ⱥɝɪɟɝɚɬɵ ɞɥɹ 
ɫɦɚɡɤɢ ɪɚɡɦɟɳɟɧɵ ɫɥɟɜɚ ɨɬ ɩɪɨɞɨɥɶɧɵɯ ɫɚɥɚɡɨɤ, ɤɨɬɨɪɵɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɥɭɠɚɬ 
ɦɚɫɥɹɧɵɦ ɪɟɡɟɪɜɭɚɪɨɦ ɢ ɢɦɟɸɬ ɧɚ ɩɪɚɜɨɣ ɫɬɨɪɨɧɟ ɫɦɨɬɪɨɜɨɟ ɫɬɟɤɥɨ, ɩɚɬɪɭɛɨɤ 
ɞɥɹ ɫɥɢɜɚ ɢ ɡɚɩɨɥɧɟɧɢɹ. ɋɦɚɡɨɱɧɵɣ ɧɚɫɨɫ ɫɨɡɞɚɟɬ ɞɚɜɥɟɧɢɟ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɟ ɫɦɚɡ-
ɤɢ. Ɏɢɥɶɬɪ, ɡɚɞɟɪɠɢɜɚɸɳɢɣ ɢɧɨɪɨɞɧɵɟ ɱɚɫɬɢɰɵ ɜ ɫɦɚɡɨɱɧɨɦ ɦɚɫɥɟ, ɨɛɨɪɭɞɨɜɚɧ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢɧɞɢɤɚɰɢɟɣ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ. Ɋɟɥɟ ɞɚɜɥɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɬ ɞɚɜɥɟɧɢɟ 
ɜ ɫɢɫɬɟɦɟ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɚɝɪɟɝɚɬ ɧɚ ɫɬɚɧɢɧɟ ɩɢɬɚɟɬ ɡɚɠɢɦ ɩɢɧɨɥɢ ɢ ɭɫɬɪɨɣɫɬɜɚ 
ɡɚɤɪɟɩɥɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ ɨɛɨɢɯ ɤɚɪɬɟɪɨɜ ɮɪɟɡɟɪɧɨɝɨ ɲɩɢɧɞɟɥɹ.    

ɋɬɚɧɨɤ ɪɚɛɨɬɚɟɬ ɜ ɬɪɟɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ: ɤɨɩɢɪɨɜɚɥɶɧɵɣ ɪɟɠɢɦ, ɪɟɠɢɦ ɱɢ-
ɫɥɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɪɭɱɧɨɟ ɫɟɪɜɨɭɩɪɚɜɥɟɧɢɟ. 
 
 
  



12 
 

1.2 Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢя ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɢ 
ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɨɣ ɫɬɚɧɤɚ 

 
ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɤɨɩɢɪɨɜɚɥɶɧɨ-ɮɪɟɡɟɪɧɵɣ ɫɬɚɧɨɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɮɢɪɦɵ 

«Starag AG» ɛɵɥ ɨɫɧɚɳɟɧ ɭɫɬɚɪɟɜɲɟɣ ɫɢɫɬɟɦɨɣ ɑɉɍ «FIDIA» ɢ ɤɨɩɢɪɨɜɚɥɶɧɨɣ 
ɫɢɫɬɟɦɨɣ UT-3, ɤɨɬɨɪɚɹ ɩɪɟɞɨɫɬɚɜɥɹɥɚ ɫɥɟɞɭɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɩɢɪɨɜɚɧɢɹ: 

- ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɬɪɨɱɟɱɧɨɟ ɤɨɩɢɪɨɜɚɧɢɟ (ɩɨɩɟɪɟɱɧɨ-ɜɟɪɬɢɤɚɥɶɧɨɟ ɫ ɩɪɨ-
ɞɨɥɶɧɵɦ ɫɬɪɨɱɟɱɧɵɦ ɲɚɝɨɦ); 

- ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɬɪɨɱɟɱɧɨɟ ɤɨɩɢɪɨɜɚɧɢɟ (ɩɪɨɞɨɥɶɧɨ-ɜɟɪɬɢɤɚɥɶɧɨɟ ɫ ɩɨɩɟ-
ɪɟɱɧɨɣ ɫɬɪɨɱɟɱɧɨɣ ɩɨɞɚɱɟɣ); 

- ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɤɪɭɠɧɨɟ (ɤɨɧɬɭɪ 360 ɝɪ) ɤɨɩɢɪɨɜɚɧɢɟ ɩɪɨɞɨɥɶɧɨ-
ɩɨɩɟɪɟɱɧɨɟ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɲɚɝɨɜɨɣ ɩɨɞɚɱɟɣ, ɚ ɬɚɤɠɟ ɦɚɹɬɧɢɤɨɜɚɹ ɨɤɪɭɠɧɚɹ ɨɛ-
ɪɚɛɨɬɤɚ; 

- ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɤɪɭɠɧɨɟ (360 ɝɪ) ɤɨɩɢɪɨɜɚɧɢɟ – ɩɪɨɞɨɥɶɧɨ-ɩɨɩɟɪɟɱɧɨɟ ɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɤɨɩɢɪɨɜɚɧɢɟ; 

- ɦɚɧɨɝɪɚɮɢɱɟɫɤɨɟ ɤɨɩɢɪɨɜɚɧɢɟ ɩɪɨɞɨɥɶɧɨ-ɩɨɩɟɪɟɱɧɨɟ ɜɟɪɬɢɤɚɥɶɧɨɟ; 
- ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ ɤɨɩɢɪɨɜɚɧɢɹ ɡɟɪɤɚɥɶɧɨ-ɨɬɪɚɠɟɧɧɨɝɨ ɩɪɨɮɢɥɹ; 
- ɪɭɱɧɨɟ ɫɥɟɞɹɳɟɟ ɭɩɪɚɜɥɟɧɢɟ – ɩɪɨɞɨɥɶɧɨɟ ɢ ɩɨɩɟɪɟɱɧɨɟ ɫ ɤɨɨɪɞɢɧɢɪɨɜɚɧ-

ɧɵɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɤɨɩɢɪɨɜɚɧɢɟɦ. 
Ȼɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɪɚɡɪɚɛɨɬɚɬɶ ɢ ɢɡɝɨɬɨɜɢɬɶ ɧɨɜɭɸ ɫɢɫɬɟɦɭ ɰɢɮɪɨɜɨɝɨ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɩɨɞɚɱ ɢ ɲɩɢɧɞɟɥɟɣ ɢ ɷɥɟɤɬɪɨɚɜ-
ɬɨɦɚɬɢɤɨɣ ɫɬɚɧɤɚ, ɡɚɦɟɧɢɜ ɢɦɟɸɳɭɸɫɹ ɫɢɫɬɟɦɭ ɑɉɍ «FIDIA» ɧɚ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧ-
ɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɑɉɍ NC-210 ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɢ «Ȼɚɥɬ-ɋɢɫɬɟɦ». ɋɢɫɬɟɦɚ ɰɢɮ-
ɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ 
ɜ [3]-[11]. 

ɉɚɧɟɥɶ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥɚ ɫɧɹɬɚ ɢɡ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ 
ɫɬɚɧɤɚ, ɚ ɜɫɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɚɯɨɞɹɳɟɟɫɹ ɧɚ ɧɟɣ, ɞɟɦɨɧɬɢɪɨɜɚɧɨ. 
Ⱦɚɥɟɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɨɣ ɫɬɚɧɤɚ, 
ɛɵɥɢ ɡɚɤɭɩɥɟɧɵ ɧɨɜɵɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɚɩɩɚɪɚɬɵ, ɢ ɢɡɝɨɬɨɜɥɟɧɚ ɧɨɜɚɹ ɩɚɧɟɥɶ 
ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ. ɉɪɢ ɷɬɨɦ ɧɟ ɛɵɥɢ ɡɚɦɟɧɟɧɵ ɬɢɪɢɫɬɨɪɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 
ɫɟɪɜɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ Siemens Simoreg. ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ 
ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɧɚ ɫɬɚɧɤɟ. Ɂɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɜɫɟɣ ɪɚɛɨɬɵ ɛɵɥɚ 
ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ ɥɨɝɢɤɢ ɞɥɹ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɫɬɚɧɤɚ ɢ ɟɟ ɨɬɥɚɞɤɚ. ɉɪɢɧ-
ɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɫɬɚɧɤɚ ɩɪɢɜɟɞɟɧɚ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɜɵ-
ɩɭɫɤɧɨɣ ɪɚɛɨɬɵ, ɚ ɫɚɦɚ ɩɚɧɟɥɶ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.2.  
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Ɋɢɫɭɧɨɤ 1.2 – ɉɚɧɟɥɶ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɫɬɚɧɤɚ 
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1.3 Ɉɩɢɫɚɧɢɟ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ 
ɫɬɚɧɤɚ 

ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɩɪɢɜɟɞɟɧɵ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɜɵ-
ɩɭɫɤɧɨɣ ɪɚɛɨɬɵ. 

ɒɤɚɮ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɨɬ ɬɪɟɯɮɚɡɧɨɣ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨ-
ɝɨ ɬɨɤɚ 380/220 ȼ. 

ɇɚ ɜɜɨɞɟ ɜ ɲɤɚɮ ɫɦɨɧɬɢɪɨɜɚɧ ɝɥɚɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ QF1, ɤɨɬɨɪɵɣ ɩɨɞɚɟɬ 
ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɫɟ ɷɥɟɦɟɧɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɨɫɜɟɳɟɧɢɹ 
ɲɤɚɮɚ ɢ ɪɨɡɟɬɤɢ 220 ȼ. 

ȼɵɤɥɸɱɚɬɟɥɟɦ ɧɚɝɪɭɡɤɢ QN1 ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɚɟɬɫɹ ɧɚ: ɨɯɥɚɞɢɬɟɥɶ, ɍɑɉɍ, 
ɛɥɨɤ ɩɢɬɚɧɢɹ ɦɨɞɭɥɟɣ ɜɯɨɞɨɜ ɢ ɪɟɥɟɣɧɵɯ ɜɵɯɨɞɨɜ, ɛɥɨɤ ɩɢɬɚɧɢɹ ɨɫɜɟɳɟɧɢɹ, ɨɞ-
ɧɨɮɚɡɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍ4 220/110 ȼ, ɫɟɪɜɨɩɪɢɜɨɞɵ ɲɩɢɧɞɟɥɟɣ,  ɞɜɢɝɚɬɟɥɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɡɦɨɜ (ɪɚɡɠɢɦ ɢɧɫɬɪɭɦɟɧɬɚ ɲɩɢɧɞɟɥɟɣ , 
ɫɦɚɡɤɚ ɪɟɞɭɤɬɨɪɚ ɲɩɢɧɞɟɥɟɣ, ɦɚɫɥɨɫɬɚɧɰɢɹ, ɧɚɫɨɫ ɝɢɞɪɚɜɥɢɤɢ, ɩɨɞɚɱɚ ɫɦɚɡɵ-
ɜɚɸɳɟ-ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ (ɋɈɀ)) ɢ  ɬɪɟɯɮɚɡɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍ3 380/24 
ȼ ɫ ɞɢɨɞɧɵɦ ɜɵɩɪɹɦɢɬɟɥɟɦ, ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɩɢɬɚɧɢɹ ɤɥɚɩɚɧɨɜ ɢ ɬɨɪɦɨɡɨɜ ɩɪɢ-
ɜɨɞɨɜ ɩɨɞɚɱ. 

ȼ ɫɯɟɦɟ ɩɢɬɚɧɢɹ ɍɑɉɍ ɡɚɞɟɣɫɬɜɨɜɚɧ ɫɟɬɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ «KEY 
SWITCH», ɧɚɯɨɞɹɳɢɣɫɹ ɧɚ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɍɑɉɍ. 

ɇɚ ɛɥɨɤ ɩɢɬɚɧɢɹ ɦɨɞɭɥɟɣ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɚɟɬɫɹ ɩɪɢ ɡɚɦɵ-
ɤɚɧɢɢ ɧɨɪɦɚɥɶɧɨ-ɪɚɡɨɦɤɧɭɬɨɝɨ ɤɨɧɬɚɤɬɚ (ɇɊɄ) ɪɟɥɟ ɝɨɬɨɜɧɨɫɬɢ ɍɑɉɍ «SPEPN». 

Ɉɫɜɟɳɟɧɢɟ ɲɩɢɧɞɟɥɟɣ ɫɬɚɧɤɚ ɜɤɥɸɱɚɟɬɫɹ ɦɚɝɧɢɬɧɵɦ ɩɭɫɤɚɬɟɥɟɦ ɄɆ10 ɢ 
ɩɟɪɟɤɥɸɱɚɬɟɥɹɦɢ SA1 ɢ SA2, ɧɚɯɨɞɹɳɢɦɢɫɹ ɧɚ ɩɭɥɶɬɚɯ ɲɩɢɧɞɟɥɟɣ.  

ɉɨɞɚɱɚ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍ4 ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɤɨɧ-
ɬɚɤɬɨɜ ɪɟɥɟ KL1. 

ȼɤɥɸɱɟɧɢɟ ɞɜɢɝɚɬɟɥɟɣ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɡɦɨɜ ɫɬɚɧ-
ɤɚ (ɪɚɡɠɢɦ ɢɧɫɬɪɭɦɟɧɬɚ ɲɩɢɧɞɟɥɟɣ, ɫɦɚɡɤɚ ɪɟɞɭɤɬɨɪɚ ɲɩɢɧɞɟɥɟɣ, ɦɚɫɥɨɫɬɚɧɰɢɹ, 
ɧɚɫɨɫ ɝɢɞɪɚɜɥɢɤɢ, ɩɨɞɚɱɚ ɋɈɀ) ɜɵɩɨɥɧɹɟɬɫɹ ɦɚɝɧɢɬɧɵɦɢ ɩɭɫɤɚɬɟɥɹɦɢ. Ⱦɜɢɝɚɬɟ-
ɥɢ ɡɚɳɢɳɟɧɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɬɟɩɥɨɜɵɦɢ ɪɟɥɟ ɄȺ1-ɄȺ4. 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɤɚɬɭɲɟɤ ɤɥɚɩɚɧɨɜ ɢ ɬɨɪɦɨɡɨɜ ɩɨɞɚɟɬɫɹ ɦɚɝɧɢɬɧɵɦ 
ɩɭɫɤɚɬɟɥɟɦ ɄɆ9. 

ɋ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ1 ɜɵɤɥɸɱɚɬɟɥɟɦ ɧɚɝɪɭɡɤɢ QN2 ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟ-
ɧɢɟ ɧɚ ɬɢɪɢɫɬɨɪɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ Ⱥ1 - Ⱥ3 ɫɟɪɜɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ. ɋ ɚɜɬɨɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɚ Ɍ1 ɜɵɤɥɸɱɚɬɟɥɟɦ QF4 ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɧɚ ɬɢɪɢ-
ɫɬɨɪɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ Ⱥ1 – Ⱥ3. 

Ɉɬ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫ ɤɥɟɦɦ 1ɋ ɢ 1D ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɚɟɬɫɹ ɧɚ 
ɹɤɨɪɧɭɸ ɰɟɩɶ ɫɟɪɜɨɞɜɢɝɚɬɟɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ɇɚɩɪɹɠɟɧɢɟ ɫ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ BR 
ɩɨɞɚɟɬɫɹ ɧɚ ɡɚɠɢɦɵ 55 ɢ 13 ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. Ʉɚɛɟɥɶ, ɢɞɭɳɢɣ ɨɬ ɬɚ-
ɯɨɝɟɧɟɪɚɬɨɪɚ, ɢɦɟɟɬ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɨɩɥɟɬɤɭ, ɫɨɟɞɢɧɟɧɧɭɸ ɫ ɤɥɟɦɦɨɣ 68 ɬɢɪɢ-
ɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. ȼɤɥɸɱɟɧɢɟ ɫɟɪɜɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ ɜɵɩɨɥɧɹɟɬɫɹ ɦɚɝɧɢɬ-
ɧɵɦɢ ɩɭɫɤɚɬɟɥɹɦɢ ɄɆ1-ɄɆ3.  
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Ʉ ɦɨɞɭɥɸ ɜɵɯɨɞɨɜ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 110 ȼ ɩɨɞɫɨɟɞɢɧɟɧɵ ɤɚɬɭɲɤɢ ɩɭɫɤɚɬɟɥɟɣ: 
ɄɆ5 (ɫɦɚɡɤɚ ɪɟɞɭɤɬɨɪɚ ɥɟɜɨɝɨ ɲɩɢɧɞɟɥɹ ), ɄɆ6 (ɜɤɥɸɱɟɧɢɟ ɞɜɢɝɚɬɟɥɹ ɦɚɫɥɨ-
ɫɬɚɧɰɢɢ), ɄɆ7 (ɜɤɥɸɱɟɧɢɟ ɞɜɢɝɚɬɟɥɹ ɧɚɫɨɫɚ ɝɢɞɪɚɜɥɢɤɢ), ɄɆ10 (ɜɤɥɸɱɟɧɢɟ ɨɫ-
ɜɟɳɟɧɢɹ ɫɬɚɧɨɱɧɨɝɨ ɫɬɨɥɚ), ɄɆ11 (ɜɤɥɸɱɟɧɢɟ ɤɨɧɬɚɤɬɨɪɨɜ ɩɪɢɜɨɞɨɜ ɩɨɞɚɱ).  

Ʉ ɦɨɞɭɥɸ ɜɵɯɨɞɨɜ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 24 ȼ ɩɨɞɫɨɟɞɢɧɟɧɵ ɤɚɬɭɲɤɢ ɤɥɚɩɚɧɨɜ: 
YA1 (ɤɥɚɩɚɧ ɜɤɥɸɱɟɧɢɹ ɢɦɩɭɥɶɫɧɨɣ ɫɦɚɡɤɢ), YA2 (ɤɥɚɩɚɧ ɩɪɨɞɭɜɤɢ ɩɪɚɜɨɝɨ 
ɲɩɢɧɞɟɥɹ), YA3 (ɤɥɚɩɚɧ ɡɚɠɢɦɚ ɩɪɚɜɨɝɨ ɲɩɢɧɞɟɥɹ). 

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɭɫɤɚɬɟɥɟɣ ɢ ɤɥɚɩɚɧɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɢɝɧɚɥɚ-
ɦɢ ɜɵɯɨɞɧɨɝɨ ɤɚɧɚɥɚ ɍɑɉɍ. 

ɇɚɩɪɹɠɟɧɢɟ 110 ȼ ɩɨɞɚɟɬɫɹ ɧɚ ɤɚɬɭɲɤɢ ɩɭɫɤɚɬɟɥɟɣ: ɄɆ1- ɄɆ3, ɜɤɥɸɱɚɸ-
ɳɢɟ ɬɢɪɢɫɬɨɪɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɟɪɜɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ, ɄɆ5-ɄɆ6, ɄɆ4, ɜɤɥɸ-
ɱɚɸɳɢɣ ɞɜɢɝɚɬɟɥɶ ɪɚɡɠɢɦɚ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɚɜɨɝɨ ɲɩɢɧɞɟɥɹ, ɄɆ8, ɜɤɥɸɱɚɸɳɢɣ 
ɞɜɢɝɚɬɟɥɶ ɩɨɞɚɱɢ ɋɈɀ. 

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɭɫɤɚɬɟɥɟɣ ɄɆ1-ɄɆ3 ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɩɭɫɤɚ-
ɬɟɥɹ ɄɆ11. 

Ɋɚɡɠɢɦ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɚɜɨɝɨ ɲɩɢɧɞɟɥɹ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚɠɚɬɢɟɦ ɧɚ ɤɧɨɩɤɭ 
SB1, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɧɚ ɩɭɥɶɬɟ ɲɩɢɧɞɟɥɹ. 

ɉɨɞɚɱɚ ɋɈɀ ɜɤɥɸɱɚɟɬɫɹ ɩɟɪɟɤɥɸɱɚɬɟɥɹɦɢ SA2 ɢ SA3, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ 
ɩɭɥɶɬɚɯ ɲɩɢɧɞɟɥɟɣ.  

ɇɚ ɧɚɩɪɹɠɟɧɢɟ 24 ȼ ɩɨɞɤɥɸɱɟɧɵ ɪɟɥɟ ɢ ɤɥɚɩɚɧɵ: KL2 (ɪɟɥɟ ɛɥɨɤɢɪɨɜɤɢ 
ɪɚɡɠɢɦɚ ɢɧɫɬɪɭɦɟɧɬɚ), YA4, YA9 (ɤɥɚɩɚɧɵ ɪɚɡɠɢɦɚ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɩɢɧɨɥɢ ɥɟɜɨɝɨ 
ɲɩɢɧɞɟɥɹ), YA5 (ɤɥɚɩɚɧ ɜɤɥɸɱɟɧɢɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɫɦɚɡɤɢ), YA6-YA8 (ɤɚɬɭɲ-
ɤɢ ɬɨɪɦɨɡɨɜ ɩɪɢɜɨɞɨɜ ɩɨɞɚɱ). 

Ɋɚɡɠɢɦ ɢɧɫɬɪɭɦɟɧɬɚ ɥɟɜɨɝɨ ɲɩɢɧɞɟɥɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ 
SB3, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɧɚ ɩɭɥɶɬɟ ɥɟɜɨɝɨ ɲɩɢɧɞɟɥɹ.  

Ɋɚɡɠɢɦ ɩɢɧɨɥɢ ɥɟɜɨɝɨ ɲɩɢɧɞɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ 
SB2, ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɧɚ ɩɭɥɶɬɟ ɥɟɜɨɝɨ ɲɩɢɧɞɟɥɹ. 

Ʉɥɚɩɚɧ ɜɤɥɸɱɟɧɢɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɫɦɚɡɤɢ ɫɪɚɛɚɬɵɜɚɟɬ ɢ ɨɫɬɚɟɬɫɹ ɜ ɪɚɛɨ-
ɬɟ ɜɫɟɝɞɚ, ɤɨɝɞɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɧɚɩɪɹɠɟɧɢɟ 24 ȼ. 

Ʉɚɬɭɲɤɢ ɬɨɪɦɨɡɨɜ ɩɪɢɜɨɞɨɜ ɩɨɞɚɱ ɜɤɥɸɱɚɸɬɫɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɪɢɜɨɞɨɜ 
ɩɨɞɚɱ. 

Ʉ ɦɨɞɭɥɸ ɜɯɨɞɨɜ ɩɨɞɫɨɟɞɢɧɟɧɵ ɇɊɄ ɬɢɪɢɫɬɨɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ Ⱥ1-Ⱥ3, 
ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɤɨɧɬɪɨɥɶ ɫɟɪɜɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ, ɬɟɪɦɨɤɨɧɬɚɤɬɵ ɩɪɢɜɨɞɨɜ ɩɨɞɚɱ 
SK1-SK3, ɤɨɧɬɚɤɬ ɄɆ4.4, ɩɨɞɚɸɳɢɣ ɫɢɝɧɚɥ ɜɤɥɸɱɟɧɢɹ ɤɥɚɩɚɧɚ ɪɚɡɠɢɦɚ ɩɪɚɜɨɝɨ 
ɲɩɢɧɞɟɥɹ ɢ ɤɥɚɩɚɧɚ ɩɪɨɞɭɜɤɢ, ɤɨɧɬɚɤɬɵ ɞɚɬɱɢɤɨɜ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ, 
ɤɨɧɬɚɤɬɵ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ, ɞɚɜɥɟɧɢɹ ɜ ɦɚɫɥɨɫɬɚɧɰɢɢ, ɞɚɬɱɢɤɚ ɮɢɥɶɬɪɚ 
ɦɚɫɥɚ, ɞɚɬɱɢɤɚ ɨɯɥɚɞɢɬɟɥɹ.  

ȼ ɬɚɛɥɢɰɟ 1.1 ɩɪɢɜɟɞɟɧɚ ɫɩɟɰɢɮɢɤɚɰɢɹ ɤ ɩɪɢɧɰɢɩɢɚɥɶɧɵɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 
ɫɯɟɦɚɦ. 
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Ɍɚɛɥɢɰɚ 1.1 - ɋɩɟɰɢɮɢɤɚɰɢɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ 
 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥɢɱɟɫɬɜɨ 

SF1-SF6 
ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɨɞɧɨɩɨɥɸɫɧɵɣ 6Ⱥ ɋ ȼȺ47-63 

4.5ɤȺ PROxima 
6 

QF6-QF10 
ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɬɪɟɯɩɨɥɸɫɧɵɣ 6Ⱥ ɋ ȼȺ47-63 

4.5ɤȺ PROxima 
5 

QF2, QF3, QF5 
ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɬɪɟɯɩɨɥɸɫɧɵɣ 63Ⱥ ɋ ȼȺ47-63 

3 

QF4, QF11 
ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

ɬɪɟɯɩɨɥɸɫɧɵɣ 10Ⱥ ɋ ABB 
S203 6ɤȺ 

2 

QF1 
ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

ȼȺ51-35Ɇ2-340010-160Ⱥ-
2000-690AC-ɍɏɅ3 

1 

ɄȺ1-ɄȺ4 Ɋɟɥɟ ɬɟɩɥɨɜɨɟ ɊɌɂ-1310 4-6Ⱥ 4 
ɄɆ4-ɄɆ8, ɄɆ10-ɄɆ11 ɉɆɅ 1100-06 110ȼ 6Ⱥ 1ɡ 9 

ɄɆ9 
ɉɆɅ-1100-10Ⱥ-110AC-ɍɏɅ4-

Ȼ-ɄɗȺɁ 
1 

ɄɆ1-ɄɆ3 ɉɆɅ-4100 110ȼ 63Ⱥ 3 

QN1, QN2 
ȼɵɤɥɸɱɚɬɟɥɶ ɧɚɝɪɭɡɤɢ 3P ȼɇ-

63 63Ⱥ PROxima 
2 

KL1, KL2 
Ɋɟɥɟ ɩɪɨɦɟɠɭɬɨɱɧɨɟ Ɋɉ 22/3 

5Ⱥ 24ȼ Dɋ EKF PROxima 
2 

 

ɋɫɵɥɤɢ ɧɚ ɜɵɛɪɚɧɧɭɸ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɭɸ ɩɪɨɞɭɤɰɢɸ ɩɪɢɜɟɞɟɧɵ ɜ ɫɩɢɫɤɟ ɢɫ-
ɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ.  
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2 ɋɢɫɬɟɦɚ ɱɢɫɥɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢя 

2.1 Ɉɩɢɫɚɧɢɟ ɢ ɧɚɡɧɚɱɟɧɢɟ ɍɑɉɍ NC-210 

ɍɫɬɪɨɣɫɬɜɨ ɱɢɫɥɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ NC-210 (ɪɢɫ. 2.1) ɩɪɢɦɟɧɹ-
ɟɬɫɹ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ, ɫɬɚɧɤɨɫɬɪɨɟɧɢɢ, ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɟɣ, ɞɟɪɟɜɨɨɛɪɚɛɚ-
ɬɵɜɚɸɳɟɣ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɍɑɉɍ ɢɫɩɨɥɶɡɭɸɬ ɤɚɤ ɤɨɦɩɥɟɤɬɭɸɳɟɟ ɢɡɞɟɥɢɟ ɩɪɢ ɫɨɡɞɚɧɢɢ ɤɨɦɩɥɟɤɫɨɜ 
«ɭɫɬɪɨɣɫɬɜɨ – ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ», ɧɚɩɪɢɦɟɪ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ, ɭɫɬɚ-
ɧɨɜɨɤ, ɜɵɫɨɤɨɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɬɚɧɤɨɜ ɢ ɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɰɟɧɬɪɨɜ ɬɚɤɢɯ 
ɝɪɭɩɩ, ɤɚɤ ɮɪɟɡɟɪɧɨ–ɫɜɟɪɥɢɥɶɧɨ–ɪɚɫɬɨɱɧɵɟ, ɬɨɤɚɪɧɨ–ɤɚɪɭɫɟɥɶɧɨ–ɪɟɜɨɥɶɜɟɪɧɵɟ, 
ɝɚɡɨɩɥɚɡɦɟɧɧɵɟ, ɥɚɡɟɪɧɵɟ, ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɟ ɢ ɬ. ɞ. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – ɍɑɉɍ NC-210 

 
ɍɑɉɍ ɢɦɟɟɬ ɜɫɬɪɨɟɧɧɵɣ Programmable Logic Controller (PLC) ɤɨɧɬɪɨɥɥɟɪ 

ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦɦɵ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɫɬɚɧɤɚ ɢ ɜɫɬɪɨɟɧɧɵɣ PLC ɨɬɥɚɞɱɢɤ 
ɞɥɹ ɟё ɨɬɥɚɞɤɢ. ɇɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɪɚɫɩɨɥɨɠɟɧɵ ɰɜɟɬɧɨɣ Thin Film Transistor 
(TFT) ɞɢɫɩɥɟɣ 10,4”, ɝɟɪɦɟɬɢɡɢɪɨɜɚɧɧɵɟ ɤɧɨɩɨɱɧɵɟ ɚɥɮɚɜɢɬɧɨ-ɰɢɮɪɨɜɚɹ ɤɥɚɜɢɚ-
ɬɭɪɚ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɚɬɭɪɚ ɫɬɚɧɨɱɧɨɣ ɤɨɧɫɨɥɢ, ɫɬɚɧɨɱɧɵɣ ɩɭɥɶɬ. ȼ ɤɨɦ-
ɩɥɟɤɬɟ ɫ ɍɑɉɍ NC-210 ɩɨɫɬɚɜɥɹɸɬɫɹ ɜɧɟɲɧɢɟ ɦɨɞɭɥɢ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ ɫ ɪɟɥɟɣ-
ɧɨɣ ɤɨɦɦɭɬɚɰɢɟɣ ɢ ɢɧɞɢɤɚɰɢɟɣ.  

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɍɑɉɍ: 
ɐɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ (ɐȺɉ) (+/-10ȼ)………………..……..5 ɤɚɧɚɥɨɜ 
ȼɯɨɞɵ ɞɥɹ ɞɚɬɱɢɤɚ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ (ȾɈɋ)……………………………………4 ɤɚɧɚɥɚ 
Ɉɩɬɨɢɡɨɥɢɪɨɜɚɧɧɵɟ ɜɵɯɨɞɵ (+24ȼ)……………………………………24-48 ɤɚɧɚɥɨɜ 
Ɉɩɬɨɢɡɨɥɢɪɨɜɚɧɧɵɟ ɜɯɨɞɵ………………………………………………..32-64 ɤɚɧɚɥɚ 

ɉɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɍɑɉɍ ɩɪɢɜɟɞɟɧɨ ɜ [12]. 
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2.2 ɋɬɪɭɤɬɭɪɧɚя ɫɯɟɦɚ ɍɑɉɍ NC-210 

ɍɑɉɍ ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɧɨ ɭɩɪɚɜɥɹɟɦɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɢɦɟɟɬ ɚɩɩɚɪɚɬɧɭɸ ɢ 
ɩɪɨɝɪɚɦɦɧɭɸ ɱɚɫɬɢ. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɍɑɉɍ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
ɋɬɪɭɤɬɭɪɚ ɍɑɉɍ ɜɤɥɸɱɚɟɬ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ (Ȼɍ), ɩɭɥɶɬ ɨɩɟɪɚɬɨɪɚ (ɉɈ) ɢ ɛɥɨɤ 
ɩɢɬɚɧɢɹ (Ȼɉ). 

Ȼɍ ɭɩɪɚɜɥɹɟɬ ɪɚɛɨɬɨɣ ɍɑɉɍ ɢ ɜɧɟɲɧɟɝɨ ɩɨɞɤɥɸɱɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ȼɍ 
ɜɤɥɸɱɚɟɬ ɦɨɞɭɥɢ CPU ECDA, I/O ɢ ɦɨɞɭɥɶ ɲɢɧɵ ɍɑɉɍ NC210-4. əɞɪɨɦ Ȼɍ ɹɜ-
ɥɹɟɬɫɹ ɩɥɚɬɚ Central Processing Unit (CPU). ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɥɚɬ CPU ɢ ECDA ɜ 
ɦɨɞɭɥɟ CPU ECDA ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɢɝɧɚɥɵ ɜɧɟɲɧɟɣ ɥɨɤɚɥɶɧɨɣ ɲɢɧɵ ɩɪɨɰɟɫɫɨɪɚ 
ISA BUS 16. ɋɢɝɧɚɥɵ ɢɧɬɟɪɮɟɣɫɚ ɍɑɉɍ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɩɥɚɬɟ ECDA NC210-25, 
ɝɞɟ ɪɚɫɩɨɥɨɠɟɧ ɤɨɧɬɪɨɥɥɟɪ ɩɟɪɢɮɟɪɢɢ, ɤɨɬɨɪɵɣ ɭɩɪɚɜɥɹɟɬ ɜɫɟɦɢ ɤɚɧɚɥɚɦɢ ɫɜɹɡɢ 
ɫ ɨɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ. 

Ɇɨɞɭɥɶ ɲɢɧɵ NC210-4 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɢɧɬɟɪ-
ɮɟɣɫɚ ɍɑɉɍ. Ɇɨɞɭɥɶ ɲɢɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢ ɨɛɴɟɞɢɧɹɟɬ ɩɟɪɢɮɟ-
ɪɢɣɧɵɟ ɦɨɞɭɥɢ CPU ECDA ɢ I/O, ɱɟɪɟɡ ɤɚɧɚɥɵ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɜɹɡɶ Ȼɍ 
ɫ ɨɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɦɨɞɭɥɶ ɲɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɹɡɶ Ȼɍ ɫ ɉɈ ɢ Ȼɉ. 

ɑɟɪɟɡ ɤɚɧɚɥɵ ɩɥɚɬɵ ECDA ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɩɪɚɜɥɟɧɢɟ ɩɟɪɢɮɟɪɢɣɧɵɦ ɨɛɨ-
ɪɭɞɨɜɚɧɢɟɦ: 

- ɫɥɟɞɹɳɢɦɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɩɨɞɚɱ ɢ ɝɥɚɜɧɨɝɨ ɞɜɢɠɟɧɢɹ (ɭɩɪɚɜɥɟɧɢɟ ɩɨ 
ɜɯɨɞɭ ɚɧɚɥɨɝɨɜɵɦ ɧɚɩɪɹɠɟɧɢɟɦ +10ȼ) ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ; 

- ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ ɭɝɥɨɜɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɢɩɚ ɜ ɤɚ-
ɱɟɫɬɜɟ ȾɈɋ (ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɩɥɸɫ 5ȼ, ɬɢɩ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ - ɩɪɹɦɨɭɝɨɥɶ-
ɧɵɟ ɢɦɩɭɥɶɫɵ); 

- ɷɥɟɤɬɪɨɧɧɵɦ ɲɬɭɪɜɚɥɨɦ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɢɩɚ (ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 
ɩɥɸɫ 5ȼ, ɬɢɩ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ - ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɢɦɩɭɥɶɫɵ); 

- ɞɚɬɱɢɤɨɦ ɤɚɫɚɧɢɹ. 
ɉɨ ɤɚɧɚɥɚɦ ɜɯɨɞɚ/ɜɵɯɨɞɚ ɦɨɞɭɥɶ I/O ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɜɭɧɚɩɪɚɜɥɟɧɧɭɸ ɫɜɹɡɶ 

ɦɟɠɞɭ ɍɑɉɍ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɴɟɤɬɚ. Ɉɛɦɟɧ ɢɧɮɨɪɦɚɰɢ-
ɟɣ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (ɉɪɈ). ɍɩɪɚɜɥɟɧɢɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɰɟɫɫɨɪɨɦ CPU 
ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫɵ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ: RS-232, FDD, USB, VGA, LAN, KEY-
BOARD&MOYSE. 

ɉɈ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɮɭɧɤɰɢɣ ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɜ ɫɢɫɬɟ-
ɦɟ «ɈɉȿɊȺɌɈɊ-ɍɑɉɍ-ɈȻɔȿɄɌ ɍɉɊȺȼɅȿɇɂə». ɋɬɪɭɤɬɭɪɚ ɉɈ ɜɤɥɸɱɚɟɬ ɛɥɨɤ 
ɞɢɫɩɥɟɹ, ɛɥɨɤ ɤɥɚɜɢɚɬɭɪɵ, ɩɥɚɬɭ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ, ɩɥɚɬɭ ɢɧɞɢɤɚɰɢɢ, ɫɟɬɟɜɨɣ ɢ 
ɚɜɚɪɢɣɧɵɣ ɜɵɤɥɸɱɚɬɟɥɢ. ɋɢɝɧɚɥɵ ɭɩɪɚɜɥɟɧɢɹ ɨɬ CPU ɧɚ ɞɢɫɩɥɟɣ ɩɨɫɬɭɩɚɸɬ ɱɟ-
ɪɟɡ ɢɧɬɟɪɮɟɣɫ LCD 24bit ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ ɤɚɛɟɥɸ. ɋɜɹɡɶ ɛɥɨɤɚ ɤɥɚɜɢɚɬɭɪɵ ɫ ɩɥɚ-
ɬɨɣ CPU ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɝɧɚɥɚɦɢ ɢɧɬɟɪɮɟɣɫɚ ɤɥɚɜɢɚɬɭɪɵ EXT_KB ɱɟɪɟɡ ɩɥɚɬɭ 
ECDA, ɦɨɞɭɥɶ ɲɢɧɵ ɢ ɤɚɛɟɥɶ. ɍɩɪɚɜɥɟɧɢɟ ɩɥɚɬɨɣ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɤɨɧɬɪɨɥɥɟɪɨɦ ɩɟɪɢɮɟɪɢɢ. 
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Ȼɉ ɨɛɟɫɩɟɱɢɜɚɟɬ ɍɑɉɍ ɧɟɨɛɯɨɞɢɦɵɦ ɧɚɛɨɪɨɦ ɩɢɬɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ. ɇɚ-
ɩɪɹɠɟɧɢɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɨɫɬɭɩɚɟɬ ɜ ɦɨɞɭɥɶ ɲɢɧɵ ɍɑɉɍ, ɚ ɡɚɬɟɦ ɱɟɪɟɡ 
ɪɚɡɴёɦɵ ɩɨɞɚёɬɫɹ ɧɚ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɍɑɉɍ. 

 
Ɋɢɫɭɧɨɤ 2.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɍɑɉɍ NC-210 
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2.3 Ʉɨɧɫɬɪɭɤɰɢя ɍɑɉɍ NC-210 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɍɑɉɍ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɨɧɨɛɥɨɤ ɜɫɬɪɚɢɜɚɟɦɨɝɨ ɢɫɩɨɥ-
ɧɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɫɨɟɞɢɧɟɧɵ ɜɦɟɫɬɟ Ȼɍ, ɉɈ ɢ Ȼɉ. Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɍɑɉɍ ɩɨɤɚ-
ɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3. ȼɢɞ ɡɚɞɧɟɣ ɩɚɧɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4.  

Ʉɨɪɩɭɫ ɦɨɧɨɛɥɨɤɚ ɫɨɫɬɨɢɬ ɢɡ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɢ ɤɨɠɭɯɚ. Ɉɫɧɨɜɭ ɦɨɧɨɛɥɨɤɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɪɚɦɚ ɫ ɞɜɭɦɹ ɨɬɫɟɤɚɦɢ. ȼ ɨɞɢɧ ɨɬɫɟɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
Ȼɉ, ɜ ɞɪɭɝɨɣ – Ȼɍ. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɬɟɧɤɢ ɪɚɦɵ ɜɵɩɨɥɧɹɸɬ ɮɭɧɤɰɢɸ ɡɚɳɢɬɧɨɝɨ 
ɷɤɪɚɧɚ. ɗɥɟɦɟɧɬɵ ɉɈ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɥɢɰɟɜɭɸ ɩɚɧɟɥɶ ɍɑɉɍ, ɤɨɬɨɪɚɹ ɤɪɟ-
ɩɢɬɫɹ ɤ ɪɚɦɟ ɜɢɧɬɚɦɢ. 

Ɇɨɞɭɥɶ ɲɢɧɵ ɍɑɉɍ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɩɟɪɟɝɨɪɨɞɤɭ ɦɟɠ-
ɞɭ ɨɬɫɟɤɚɦɢ Ȼɍ ɢ Ȼɉ. Ɇɨɞɭɥɢ CPU ECDA ɢ I/O ɢɦɟɸɬ ɥɢɰɟɜɵɟ ɩɚɧɟɥɢ ɫ ɪɚɡɴёɦɚ-
ɦɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɟɣ ɨɬ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʌɢɰɟɜɵɟ ɩɚɧɟɥɢ ɦɨ-
ɞɭɥɟɣ ɨɛɪɚɡɭɸɬ ɩɚɧɟɥɶ ɪɚɡɴёɦɨɜ ɍɑɉɍ (ɪɢɫ. 2.5). 

ɗɥɟɦɟɧɬɵ ɉɈ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɍɑɉɍ ɪɚɡɞɟɥɟɧɵ ɩɥɚɫɬɦɚɫɫɨɜɨɣ ɧɚɤɥɚɞ-
ɤɨɣ ɧɚ 4 ɫɟɤɰɢɢ: 

- ɫɟɤɰɢɹ ɞɢɫɩɥɟɹ; 
- ɫɟɤɰɢɹ ɚɥɮɚɜɢɬɧɨ-ɰɢɮɪɨɜɨɣ ɤɥɚɜɢɚɬɭɪɵ (ȺɐɄ); 
- ɫɟɤɰɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɤɥɚɜɢɚɬɭɪɵ (ɎɄ); 
- ɫɟɤɰɢɹ ɫɬɚɧɨɱɧɨɣ ɤɨɧɫɨɥɢ (ɋɄ), ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɵ ɷɥɟɦɟɧɬɵ ɢɧɞɢ-

ɤɚɰɢɢ, ɩɟɪɟɤɥɸɱɚɬɟɥɢ, ɫɟɬɟɜɨɣ ɢ ɚɜɚɪɢɣɧɵɣ ɜɵɤɥɸɱɚɬɟɥɢ. 
ɋɴёɦɧɵɣ ɤɨɠɭɯ ɡɚɤɪɵɜɚɟɬ ɜɫɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɤɪɨɦɟ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ. ȼɧɭɬ-

ɪɢ ɤɨɠɭɯɚ ɧɚ ɭɪɨɜɧɟ Ȼɍ ɭɫɬɚɧɨɜɥɟɧ ɜɟɧɬɢɥɹɬɨɪ. 
 

 
Ɋɢɫɭɧɨɤ 2.3 – Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɍɑɉɍ NC-210, ɥɢɫɬ 1 
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Ɋɢɫɭɧɨɤ 2.3, ɥɢɫɬ 2 

 

 
Ɋɢɫɭɧɨɤ 2.4 – Ɂɚɞɧɹɹ ɩɚɧɟɥɶ ɍɑɉɍ NC-210 

 

 
Ɋɢɫɭɧɨɤ 2.5 – ɉɚɧɟɥɶ ɪɚɡɴɟɦɨɜ ɍɑɉɍ NC-210 
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ɇɚɡɧɚɱɟɧɢɟ ɜɧɟɲɧɢɯ ɪɚɡɴɟɦɨɜ ɦɨɞɭɥɟɣ ɍɑɉɍ NC-210 ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 
2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – ȼɧɟɲɧɢɟ ɪɚɡɴɟɦɵ ɍɑɉɍ NC-210  
 

Ɇɨɞɭɥɶ 
Ɋɚɡɴɟɦ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɢ ɬɢɩ 
Ʉɨɥɢɱɟɫɬɜɨ 
ɤɨɧɬɚɤɬɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɪɚɡɴɟɦɨɜ 

ɇɚɡɧɚɱɟɧɢɟ 

CPU ECDA 

RS 232 ɜɢɥɤɚ DPSR 9-
ɦ 

9 1 Ʉɚɧɚɥ RS-232 (COM 1) 

FDD ɪɨɡɟɬɤɚ DPSR 
37-F 

37 1 ɋɜɹɡɶ ɫ FDD 

VGA ɪɨɡɟɬɤɚ DPSRH 
15-F 

15 1 ȼɧɟɲɧɢɣ ɦɨɧɢɬɨɪ CRT 

KEY ɪɨɡɟɬɤɚ MDR 6-
F 

6 1 ȼɧɟɲɧɹɹ ɤɥɚɜɢɚɬɭɪɚ 

LAN ɪɨɡɟɬɤɚ RJ-45 8 1 Ʌɨɤɚɥɶɧɚɹ ɫɟɬɶ 
USB1 ɪɨɡɟɬɤɚ USBA-

4G 
4 1 

Ʉɚɧɚɥ USB1 (ɪɚɛɨɬɚ ɜ 
ɪɟɠɢɦɟ ɍɑɉɍ) 

USB2 ɪɨɡɟɬɤɚ USBA-
4G 

4 1 
Ʉɚɧɚɥ USB2 (ɪɚɛɨɬɚ ɜ 

ɪɟɠɢɦɟ ɍɑɉɍ) 
1,2,3,4 ɪɨɡɟɬɤɚ DPSR 

9-F 
9 4 ȼɯɨɞɵ ɷɧɤɨɞɟɪɨɜ 

5 ɪɨɡɟɬɤɚ DPSR 15-F 15 1 ȼɵɯɨɞɵ ɐȺɉ, ɜɯɨɞ ȾɄ 
6 ɪɨɡɟɬɤɚ DPSR 9-F 9 1 ȼɯɨɞ ɲɬɭɪɜɚɥɚ 

I/O 
1,2 ɜɢɥɤɚ DPSR 37-M 37 1/2 Ⱦɢɫɤɪɟɬɧɵɟ ɜɯɨɞɵ 
3,4 ɪɨɡɟɬɤɚ DPSR 25-F 25 1/2 Ⱦɢɫɤɪɟɬɧɵɟ ɜɵɯɨɞɵ 

NC210-12 

220VAC 50Hz 
Phoenix Contact 

ȼɢɥɤɚ MSTB 2,5/3-
STF-5,08 

3 1 ɋɟɬɟɜɨɟ ɩɢɬɚɧɢɟ 

NC210-4 

KEY SWITCH 
Phoenix Contact 

ȼɢɥɤɚ MSTB 2,5/4-ST-
5,08 

4 1 
Ʉɨɧɬɚɤɬɵ ɫɟɬɟɜɨɝɨ ɜɵ-

ɤɥɸɱɚɬɟɥɹ 

ESP SWITCH 
Phoenix Contact 

ȼɢɥɤɚ MSTB 2,5/4-ST-
5,08 

4 1 
Ʉɨɧɬɚɤɬɵ ɚɜɚɪɢɣɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ 

SPEPN 
Phoenix Contact 

ȼɢɥɤɚ MSTB 2,5/2-ST-
5,08 

2 1 
ɇɊɄ ɪɟɥɟ ɝɨɬɨɜɧɨɫɬɢ 

ɍɑɉɍ SPEPN 
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2.4  ɇɚɡɧɚɱɟɧɢɟ ɢ ɫɨɫɬɚɜ ɦɨɞɭɥя CPU ECDA 

ȼ ɫɨɫɬɚɜ ɦɨɞɭɥɹ CPU ECDA ɜɯɨɞɹɬ ɩɥɚɬɵ CPU NC210-21, ECDA NC210-25, 
ɩɥɚɬɚ ɪɚɡɴɟɦɨɜ FDD NC210-26, ɩɥɚɬɚ ɪɚɡɴɟɦɨɜ USB NC210-27, ɡɚɩɨɦɢɧɚɸɳɢɟ 
ɭɫɬɪɨɣɫɬɜɚ NC 210-23 ɢ NC210-24. 

ɉɥɚɬɚ CPU NC210-21 ɬɢɩɚ PCA-6773 ɹɜɥɹɟɬɫɹ ɹɞɪɨɦ Ȼɍ. Ɉɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɨɛɳɟɟ ɭɩɪɚɜɥɟɧɢɟ ɪɚɛɨɬɨɣ ɍɑɉɍ ɢ ɜɧɟɲɧɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ. ɉɥɚɬɚ 
ɢɦɟɟɬ ɜɫɬɪɨɟɧɧɵɣ ɩɪɨɰɟɫɫɨɪ Intel ULV Celeron 400 MHz Fanless CPU. 

ȼ ɤɚɱɟɫɬɜɟ Ɂɍ NC210-23 ɜ ɩɥɚɬɟ CPU PCA-6773 ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɚɦɹɬɶ ɬɢɩɚ 
Flash Disk (DOM). ɋɬɚɧɞɚɪɬɧɵɣ ɨɛɴёɦ ɩɚɦɹɬɢ Ɂɍ - 32 MB. ȼ ɤɚɱɟɫɬɜɟ ɈɁɍ 
NC210-24 ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɚɦɹɬɶ ɬɢɩɚ SDRAM SODIMMx1. ɋɬɚɧɞɚɪɬɧɵɣ ɨɛɴёɦ 
ɩɚɦɹɬɢ ɈɁɍ ɜ ɍɑɉɍ - 64MB. 

Ȼɚɡɨɜɨɟ ɉɪɈ ɍɑɉɍ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ Flash Disk. Ɋɚɛɨɬɚ ɛɚɡɨɜɨɝɨ ɉɪɈ ɧɚ-
ɯɨɞɢɬɫɹ ɩɨɞ ɤɨɧɬɪɨɥɟɦ ɫɯɟɦɵ «WATCH DOG». Ɉɲɢɛɤɚ, ɜɵɹɜɥɟɧɧɚɹ «WATCH 
DOG», ɢɧɞɢɰɢɪɭɟɬɫɹ ɫɜɟɬɨɞɢɨɞɨɦ «ER» ɤɪɚɫɧɨɝɨ ɰɜɟɬɚ ɧɚ ɉɈ, ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨ-
ɞɢɬ ɫɧɹɬɢɟ ɫɢɝɧɚɥɚ ɝɨɬɨɜɧɨɫɬɢ ɍɑɉɍ. 

ɋɜɹɡɶ ɩɥɚɬɵ CPU PCA-6773 ɫ ɞɢɫɩɥɟɟɦ TFT NC210-52 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚ-
ɛɟɥɟɦ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ LCD 24bit (CN14). Ʉɨɧɮɢɝɭɪɚɰɢɹ ɜɢɞɟɨɚɞɚɩɬɟɪɚ ɩɪɨɢɡɜɨ-
ɞɢɬɫɹ ɩɪɨɝɪɚɦɦɧɨ. ȼɢɞɟɨɚɞɚɩɬɟɪɭ ɜ ɈɁɍ ɜɵɞɟɥɹɟɬɫɹ ɜɢɞɟɨɩɚɦɹɬɶ (ɛɭɮɟɪ ɤɚɞɪɚ) 
8/16/32 MB. ȼ ɍɑɉɍ ɛɭɮɟɪ ɤɚɞɪɚ ɢɦɟɟɬ ёɦɤɨɫɬɶ 8 MB. 

ɋɜɹɡɶ ɩɥɚɬɵ CPU PCA-6773 ɫ ɛɥɨɤɨɦ ɤɥɚɜɢɚɬɭɪɵ ɉɈ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 
ɢɧɬɟɪɮɟɣɫ EXT_KB (CN23). ɋɢɝɧɚɥɵ ɢɧɬɟɪɮɟɣɫɚ ɤɥɚɜɢɚɬɭɪɵ ɩɨ ɤɚɛɟɥɸ ɩɨɫɬɭ-
ɩɚɸɬ ɜ ɩɥɚɬɭ ECDA (J10), ɨɬɤɭɞɚ ɱɟɪɟɡ ɪɚɡɴёɦ J8 ɩɨɩɚɞɚɸɬ ɜ ɦɨɞɭɥɶ ɲɢɧɵ 
NC210-4 (J2), ɚ ɡɚɬɟɦ ɱɟɪɟɡ ɪɚɡɴёɦ J1 ɩɨ ɤɚɛɟɥɸ ɩɨɫɬɭɩɚɸɬ ɜ ɩɥɚɬɭ NC210-61. 

Ɋɚɡɴёɦɵ ɢɧɬɟɪɮɟɣɫɨɜ VGA, RS-232, Ethernet ɢ Keyboard&Mouse ɩɥɚɬɵ CPU 
PCA-6773 ɜɵɜɟɞɟɧɵ ɧɚ ɥɢɰɟɜɭɸ ɩɚɧɟɥɶ ɦɨɞɭɥɹ CPU ECDA. 

Ɋɚɡɴёɦ «VGA» ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɍɑɉɍ ɜɧɟɲɧɟɝɨ ɝɪɚɮɢɱɟ-
ɫɤɨɝɨ ɦɨɧɢɬɨɪɚ CRT. ɇɚ ɪɚɡɴёɦ «RS232» ɜɵɜɟɞɟɧɵ ɫɢɝɧɚɥɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ RS-232 (COM1) (CN21). Ɋɚɡɴёɦ «LAN», ɧɚ ɤɨɬɨɪɵɣ ɜɵɜɟɞɟɧɵ ɫɢɝɧɚ-
ɥɵ ɢɧɬɟɪɮɟɣɫɚ Ethernet, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɤɥɸ-ɱɟɧɢɹ ɍɑɉɍ ɤ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. 
Ɋɚɡɴёɦ «KEY», ɧɚ ɤɨɬɨɪɵɣ ɜɵɜɟɞɟɧɵ ɫɢɝɧɚɥɵ ɢɧɬɟɪɮɟɣɫɚ Keyboard&Mouse, ɩɨ-
ɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɚɬɶ ɤ ɍɑɉɍ ɤɥɚɜɢɚɬɭɪɭ PC. Ɋɚɡɴёɦ «FDD» ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɹɡɶ 
ɍɑɉɍ ɫ ɧɚɤɨɩɢɬɟɥɹɦɢ ɧɚ ɝɢɛɤɢɯ ɦɚɝɧɢɬɧɵɯ ɞɢɫɤɚɯ (Floppy Disk Drive (FDD)). 

ɇɚ ɪɚɡɴёɦɵ «USB1» ɢ «USB2» ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɦɨɞɭɥɹ CPU ECDA ɱɟɪɟɡ ɩɟ-
ɪɟɯɨɞɧɭɸ ɩɥɚɬɭ ɪɚɡɴёɦɨɜ USB NC210-27 ɜɵɜɟɞɟɧɵ ɫɢɝɧɚɥɵ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɩɨ-
ɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ USB ɨɬ ɩɥɚɬɵ CPU PCA-6773. Ⱦɚɧɧɵɟ ɪɚɡɴɟɦɵ ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɚɛɨɬɵ ɍɑɉɍ ɫ ɜɧɟɲɧɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ, ɢɦɟɸɳɢ-
ɦɢ ɤɚɧɚɥ USB. 

ɉɥɚɬɚ ECDA NC210-25 ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 
- ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɹɡɶ ɫ ɩɥɚɬɨɣ CPU NC210-21; 
- ɭɩɪɚɜɥɹɟɬ ɪɚɛɨɬɨɣ ɜɫɟɯ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɍɑɉɍ ɫ ɨɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ; 



24 
 

- ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨ ɤɚɧɚɥɚɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ ɩɥɚɬɟ, ɫɜɹɡɶ ɫ ɚɧɚɥɨɝɨɜɵɦɢ 
ɩɪɢɜɨɞɚɦɢ ɢ ɫ ɢɯ ɞɚɬɱɢɤɚɦɢ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɫ ɷɥɟɤɬɪɨɧɧɵɦ ɲɬɭɪɜɚɥɨɦ, ɫ ɞɚɬɱɢ-
ɤɨɦ ɤɚɫɚɧɢɹ; 

- ɮɨɪɦɢɪɭɟɬ ɫɢɝɧɚɥɵ ɢɧɬɟɪɮɟɣɫɚ ɍɑɉɍ. 
ȼɧɟɲɧɢɟ ɪɚɡɴёɦɵ ɩɥɚɬɵ ECDA ɜɵɜɟɞɟɧɵ ɧɚ ɥɢɰɟɜɭɸ ɩɚɧɟɥɶ ɦɨɞɭɥɹ CPU 

ECDA. 
ȼɫɟ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɢɮɟɪɢɣɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɍɑɉɍ ɜɵɩɨɥɧɹɟɬ 

ɦɢɤɪɨɫɯɟɦɚ EP1K30 (U5I), ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɜ ɩɥɚɬɟ ECDA. Ɇɢɤɪɨɫɯɟɦɚ EP1K30 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɭɸ ɥɨɝɢɱɟɫɤɭɸ ɦɚɬɪɢɰɭ ɫ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟɦ (FPGA). FPGA ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɤɨɧɬɪɨɥɥɟɪɚ ɤɚɧɚɥɨɜ ɷɧ-
ɤɨɞɟɪɚ, ɐȺɉ, ɷɥɟɤɬɪɨɧɧɨɝɨ ɲɬɭɪɜɚɥɚ, ɞɚɬɱɢɤɚ ɤɚɫɚɧɢɹ, ɜɯɨɞɚ/ɜɵɯɨɞɚ, ɩɟɪɟɤɥɸɱɚ-
ɬɟɥɟɣ «F», «S», «JOG», «MDI,…,RESET», ɤɧɨɩɨɤ «1» (ɉɍɋɄ) ɢ «0» (ɋɌɈɉ), 
ɭɩɪɚɜɥɹɟɬ ɪɚɛɨɬɨɣ ɪɟɥɟ ɝɨɬɨɜɧɨɫɬɢ ɍɑɉɍ SPEPN. 

ɉɥɚɬɚ ECDA NC210-25 ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɹɡɶ ɦɟɠɞɭ ɫɥɟɞɹɳɢɦɢ ɷɥɟɤɬɪɨɩɪɢ-
ɜɨɞɚɦɢ ɩɨɞɚɱ ɢ ɝɥɚɜɧɨɝɨ ɞɜɢɠɟɧɢɹ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟ-
ɥɹɦɢ ɭɝɥɨɜɵɯ ɢɥɢ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɢɩɚ (ɷɧɤɨɞɟɪɚ-
ɦɢ), ɜɵɩɨɥɧɹɸɳɢɦɢ ɮɭɧɤɰɢɢ ȾɈɋ. Ʉɚɠɞɨɦɭ ɢɡ ɱɟɬɵɪёɯ ɤɚɧɚɥɨɜ ɐȺɉ, ɤɨɬɨɪɵɣ 
ɫɨɟɞɢɧёɧ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ, ɢɦɟɸɳɢɦ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ, ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɤɚɧɚɥ ɷɧɤɨɞɟɪɚ, ɤ ɤɨɬɨɪɨɦɭ ɩɨɞɤɥɸɱёɧ ȾɈɋ. Ʉɚɧɚɥ ɷɧɤɨɞɟɪɚ ɫɜɹɡɵɜɚɟɬ ȾɈɋ ɫ 
ɤɨɧɬɪɨɥɥɟɪɨɦ ɩɟɪɢɮɟɪɢɢ, ɤɨɬɨɪɵɣ ɨɛɪɚɛɚɬɵɜɚɟɬ ɢɧɮɨɪɦɚɰɢɸ, ɩɨɥɭɱɟɧɧɭɸ ɨɬ 
ȾɈɋ, ɢ ɪɟɡɭɥɶɬɚɬ ɨɛɪɚɛɨɬɤɢ ɜ ɜɢɞɟ ɤɨɞɚ ɩɟɪɟɞɚёɬ ɧɚ ɐȺɉ. ɐȺɉ ɩɪɟɨɛɪɚɡɭɟɬ ɤɨɞ ɜ 
ɚɧɚɥɨɝɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɩɟɪɟɞɚёɬ ɩɨɥɭɱɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞ. 
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2.5 Ɇɨɞɭɥɶ ɲɢɧɵ ɍɑɉɍ NC 210-4 

Ɇɨɞɭɥɢ CPU ECDA ɢ I/O NC210-31, ɨɛɴɟɞɢɧёɧɧɵɟ ɦɨɞɭɥɟɦ ɲɢɧɵ ɍɑɉɍ 
NC210-4, ɨɛɪɚɡɭɸɬ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ. Ɇɨɞɭɥɶ ɲɢɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɢ ɷɥɟɤɬɪɢɱɟ-
ɫɤɢ ɨɛɴɟɞɢɧɹɟɬ ɩɟɪɢɮɟɪɢɣɧɵɟ ɦɨɞɭɥɢ CPU ECDA ɢ I/O, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɜɹɡɶ Ȼɍ ɫ ɉɈ ɢ Ȼɉ. 

ɉɢɬɚɧɢɟ ɢ ɢɦɩɭɥɶɫɧɵɣ ɫɢɝɧɚɥ PE/ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ NC210-11 ɩɨɫɬɭ-
ɩɚɸɬ ɜ ɦɨɞɭɥɶ ɲɢɧɵ ɱɟɪɟɡ ɫɨɨɬɜɟɫɬɜɭɸɳɢɣ ɪɚɡɴёɦ. ɋɢɝɧɚɥɵ ɢɧɬɟɪɮɟɣɫɚ ɍɑɉɍ 
ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɩɥɚɬɟ ECDA NC210-25 ɢ ɩɟɪɟɞɚɸɬɫɹ ɜ ɦɨɞɭɥɶ ɲɢɧɵ NC210-4. ɉɨ 
ɩɥɚɬɟ ɦɨɞɭɥɹ ɲɢɧɵ ɩɢɬɚɧɢɟ ɢ ɫɢɝɧɚɥɵ ɢɧɬɟɪɮɟɣɫɚ ɍɑɉɍ ɪɚɡɜɨɞɹɬɫɹ ɧɚ ɩɪɨɦɟɠɭ-
ɬɨɱɧɵɟ ɪɚɡɴёɦɵ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɜɹɡɶ ɤɨɧɬɪɨɥɥɟɪɚ ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɨɛɨɪɭ-
ɞɨɜɚɧɢɹ ɜ ɩɥɚɬɟ ECDA NC210-25 ɫ ɦɨɞɭɥɟɦ I/O, ɛɥɨɤɨɦ ɤɥɚɜɢɚɬɭɪɵ, ɛɥɨɤɨɦ ɞɢɫ-
ɩɥɟɹ, ɩɥɚɬɨɣ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ ɢ ɩɥɚɬɨɣ ɢɧɞɢɤɚɰɢɢ. 

ɇɚ ɩɥɚɬɟ ɦɨɞɭɥɹ ɲɢɧɵ NC210-4 ɪɚɫɩɨɥɨɠɟɧ ɭɡɟɥ ɤɨɧɬɪɨɥɹ ɩɢɬɚɧɢɹ ɍɑɉɍ ɢ 
ɭɫɬɚɧɨɜɥɟɧɨ ɪɟɥɟ ɝɨɬɨɜɧɨɫɬɢ ɍɑɉɍ SPEPN. ɑɟɪɟɡ ɩɥɚɬɭ ɦɨɞɭɥɹ ɲɢɧɵ ɨɫɭɳɟɫɬɜ-
ɥɹɟɬɫɹ ɜɵɜɨɞ ɧɚ ɡɚɞɧɸɸ ɫɬɟɧɤɭ ɍɑɉɍ ɤɨɧɬɚɤɬɨɜ ɚɜɚɪɢɣɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɤɨɧ-
ɬɚɤɬɨɜ ɫɟɬɟɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɉɈ.  

ɇɊɄ ɪɟɥɟ SPEPN ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɜ ɰɟɩɢ ɜɤɥɸɱɟ-
ɧɢɹ/ɜɵɤɥɸɱɟɧɢɹ ɭɩɪɚɜɥɹɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɧɤɚ. ɇɊɄ ɪɟɥɟ SPEPN ɮɢɤɫɢɪɭɸɬ 
ɝɨɬɨɜɧɨɫɬɶ ɍɑɉɍ ɤ ɜɤɥɸɱɟɧɢɸ ɭɩɪɚɜɥɹɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɧɤɚ. Ɋɚɡɨɦɤɧɭɬɵɟ 
ɤɨɧɬɚɤɬɵ ɪɟɥɟ ɨɡɧɚɱɚɸɬ ɨɬɫɭɬɫɬɜɢɟ ɝɨɬɨɜɧɨɫɬɢ ɍɑɉɍ. 

 Ɋɟɥɟ SPEPN ɭɩɪɚɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɧɨ ɫɢɝɧɚɥɨɦ SPEPN, ɤɨɬɨɪɵɣ ɮɨɪɦɢɪɭ-
ɟɬɫɹ ɤɨɧɬɪɨɥɥɟɪɨɦ ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ U5I ɜ ɩɥɚɬɟ NC210-25. 
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2.6 Ɇɨɞɭɥɶ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ NC 210-31 

Ʉɚɧɚɥɵ ɦɨɞɭɥɹ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ I/O ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɜɭɧɚɩɪɚɜ-
ɥɟɧɧɭɸ ɫɜɹɡɶ (ɨɩɪɨɫ/ɭɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ) ɦɟɠɞɭ ɍɑɉɍ ɢ ɚɩɩɚɪɚɬɧɨɣ ɱɚ-
ɫɬɶɸ ɥɨɝɢɤɢ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɴɟɤɬɚ ɩɨ ɤɚɧɚɥɚɦ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ. Ɉɛ-
ɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɉɪɈ ɍɑɉɍ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ PLC. 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɍɑɉɍ ɢ ɨɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ ɜ ɤɚɠɞɨɦ 
ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ ɫɨɫɬɚɜɥɹɸɬ ɉɅ. ɍɉ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ ɤɚɤ ɨɬ 
ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɉɅ, ɬɚɤ ɢ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ 
PLC. 

Ɇɨɞɭɥɶ NC 210-31 ɢɦɟɟɬ 32 ɤɚɧɚɥɚ ɜɯɨɞɨɜ ɢ 24 ɤɚɧɚɥɚ ɜɵɯɨɞɨɜ. Ɋɚɫɩɨɥɨɠɟ-
ɧɢɟ ɪɚɡɴɟɦɨɜ ɦɨɞɭɥɹ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.6. 

 

 
Ɋɢɫɭɧɨɤ 2.6 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɦɨɜ ɦɨɞɭɥɹ NC 210-31 

 
Ʉɚɧɚɥɵ ɜɯɨɞɨɜ ɜɵɜɟɞɟɧɵ ɧɚ ɪɚɡɴёɦ J3, ɤɚɧɚɥɵ ɜɵɯɨɞɨɜ ɜɵɜɟɞɟɧɵ ɧɚ ɪɚɡɴёɦ 

J1. Ɋɚɡɴɟɦ J4 ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɜɹɡɶ ɦɨɞɭɥɹ NC 210-31 ɫ ɦɨɞɭɥɟɦ ɲɢɧɵ ɍɑɉɍ NC 
210-4. ɍɩɪɚɜɥɟɧɢɟ ɤɚɧɚɥɚɦɢ ɜɯɨɞɚ/ɜɵɯɨɞɚ ɦɨɞɭɥɹ I/O ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɩɥɚɬɵ 
ECDA NC210-25. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɚɥɨɜ ɜɯɨɞɚ: 
ɜɢɞ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ…………………………………..ɧɚɩɪɹɠɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɭɪɨɜɟɧɶ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ: 
ɥɨɝɢɱɟɫɤɢɣ «0»…………………………………………………………………......0-7 ȼ 
ɥɨɝɢɱɟɫɤɚɹ «1»…………………………………………………………………...15-30 ȼ 
ɧɨɦɢɧɚɥɶɧɵɣ ɜɯɨɞɧɨɣ ɬɨɤ………………………………………………….12 ɦȺ/24 ȼ 
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ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɜɯɨɞɧɨɝɨ ɮɢɥɶɬɪɚ………………………………………….5 ɦɫ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɨɩɬɨɢɡɨɥɹɰɢɢ…………………………….ɧɟ ɦɟɧɟɟ 1500 ȼ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɚɥɨɜ ɜɵɯɨɞɚ: 
ɬɢɩ ɜɵɯɨɞɚ……………………………………………………...…ɨɬɤɪɵɬɵɣ ɤɨɥɥɟɤɬɨɪ 
ɤɨɦɦɭɬɢɪɭɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ…………………………………………………….15-30 ȼ 
ɧɨɦɢɧɚɥɶɧɵɣ ɜɵɯɨɞɧɨɣ ɬɨɤ………………………………...………………50 ɦȺ/24 ȼ 

Ʉɚɧɚɥɵ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɮɢɡɢɱɟɫɤɭɸ ɫɜɹɡɶ ɍɑɉɍ ɫ ɷɥɟɦɟɧ-
ɬɚɦɢ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɧɬɪɨɥɹ, ɡɚɳɢɬɵ ɢ ɬ. ɞ. ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ ɨɛɴɟɤɬɚ ɭɩɪɚɜ-
ɥɟɧɢɹ. 

ɋɢɝɧɚɥɵ ɤɚɧɚɥɨɜ ɜɯɨɞɚ/ɜɵɯɨɞɚ ɹɜɥɹɸɬɫɹ ɞɢɫɤɪɟɬɧɵɦɢ ɫɢɝɧɚɥɚɦɢ ɢ ɦɨɝɭɬ 
ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɹ ɥɢɛɨ ɥɨɝɢɱɟɫɤɨɣ «1», ɥɢɛɨ ɥɨɝɢɱɟɫɤɨɝɨ «0». ȼɯɨɞɧɵɟ ɫɢɝɧɚ-
ɥɵ ɢɧɮɨɪɦɢɪɭɸɬ ɍɑɉɍ ɨ ɫɨɫɬɨɹɧɢɢ ɨɩɪɚɲɢɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ (ɥɨɝ. «1» / ɥɨɝ. «0») 
ɜ ɰɟɩɹɯ ɭɩɪɚɜɥɟɧɢɹ. ȼɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɩɨ ɤɚɧɚɥɚɦ ɜɵɯɨɞɚ ɩɨɫɬɭɩɚɸɬ ɢɡ ɍɑɉɍ ɜ 
ɭɩɪɚɜɥɹɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ/ɜɵɤɥɸɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜ ɰɟɩɹɯ ɭɩɪɚɜ-
ɥɟɧɢɹ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɦɟɯɨɡɚɳɢɳёɧɧɨɫɬɢ ɍɑɉɍ ɤɚɠɞɵɣ ɤɚɧɚɥ ɜɯɨɞɚ/ɜɵɯɨɞɚ 
ɢɦɟɟɬ ɨɩɬɪɨɧɧɭɸ ɪɚɡɜɹɡɤɭ, ɩɨɡɜɨɥɹɸɳɭɸ ɢɫɤɥɸɱɢɬɶ ɜɥɢɹɧɢɟ ɰɟɩɟɣ ɩɢɬɚɧɢɹ ɍɑ-
ɉɍ ɢ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɞɪɭɝ ɧɚ ɞɪɭɝɚ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɨɩɬɪɨɧɧɵɯ ɰɟ-
ɩɟɣ ɧɚ ɩɥɚɬɭ NC210-31 ɱɟɪɟɡ ɪɚɡɴёɦɵ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ «1»-«4» ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɚɬɶ 
ɧɚɩɪɹɠɟɧɢɟ +24ȼ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 

ɉɨɞɤɥɸɱɚɬɶ ɤɚɧɚɥɵ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ ɍɑɉɍ ɤ ɨɛɴɟɤɬɭ ɭɩɪɚɜɥɟ-
ɧɢɹ ɢ ɩɨɞɚɜɚɬɶ ɜɧɟɲɧɟɟ ɩɢɬɚɧɢɟ +24ȼ ɧɚ ɦɨɞɭɥɶ I/O ɫɥɟɞɭɟɬ ɱɟɪɟɡ ɜɧɟɲɧɢɟ ɦɨɞɭ-
ɥɢ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ. 
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2.7 ȼɧɟɲɧɢɟ ɦɨɞɭɥɢ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ  

ȼɧɟɲɧɢɟ ɦɨɞɭɥɢ ɜɯɨɞɚ/ɜɵɯɨɞɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɝɥɚɫɨɜɚɧɢɟ ɞɢɫɤɪɟɬɧɵɯ ɤɚ-
ɧɚɥɨɜ ɜɯɨɞɚ/ɜɵɯɨɞɚ ɍɑɉɍ ɫ ɤɚɧɚɥɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨ-
ɜɚɧɢɹ. Ⱦɥɹ ɍɑɉɍ ɪɚɡɪɚɛɨɬɚɧɵ ɜɧɟɲɧɢɟ ɦɨɞɭɥɢ: 

- NC210-402 – ɦɨɞɭɥɶ ɢɧɞɢɤɚɰɢɢ ɜɯɨɞɨɜ (32 ɜɯɨɞɚ); 
- NC210-401 – ɦɨɞɭɥɶ ɪɟɥɟɣɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɜɵɯɨɞɨɜ (24 ɜɵɯɨɞɚ). 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɦɨɞɭɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 24 ȼ. 
Ɇɨɞɭɥɶ ɢɧɞɢɤɚɰɢɢ ɜɯɨɞɨɜ ɬɪɚɧɫɥɢɪɭɟɬ ɫɢɝɧɚɥɵ ɨɬ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɫɢɫɬɟɦɵ ɤ ɞɢɫɤɪɟɬɧɵɦ ɤɚɧɚɥɚɦ ɍɑɉɍ ɛɟɡ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. Ʉɚɠɞɵɣ ɤɚɧɚɥ ɦɨɞɭɥɹ 
ɢɦɟɟɬ ɫɜɟɬɨɞɢɨɞ, ɤɨɬɨɪɵɣ ɢɧɞɢɰɢɪɭɟɬ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɩɟɪɟɞɚɜɚɟɦɨɣ ɢɧɮɨɪɦɚ-
ɰɢɢ. 

Ɇɨɞɭɥɶ ɜɵɯɨɞɨɜ c ɪɟɥɟɣɧɨɣ ɤɨɦɦɭɬɚɰɢɟɣ ɢ ɢɧɞɢɤɚɰɢɟɣ ɫɥɭɠɢɬ ɞɥɹ ɪɚɫɲɢ-
ɪɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɧɵɯ ɤɚɧɚɥɨɜ ɍɑɉɍ. Ʉɚɠɞɵɣ ɤɚɧɚɥ ɦɨɞɭɥɹ 
ɢɦɟɟɬ ɫɜɟɬɨɞɢɨɞ ɢ ɪɟɥɟ, ɭɩɪɚɜɥɹɟɦɵɟ ɫɢɝɧɚɥɨɦ ɜɵɯɨɞɧɨɝɨ ɤɚɧɚɥɚ ɍɑɉɍ. Ʉɨɧɬɚɤ-
ɬɵ ɷɬɨɝɨ ɪɟɥɟ ɩɨɡɜɨɥɹɸɬ ɤɨɦɦɭɬɢɪɨɜɚɬɶ ɧɚɩɪɹɠɟɧɢɟ ɤɚɤ ɩɨɫɬɨɹɧɧɨɝɨ, ɬɚɤ ɢ ɩɟɪɟ-
ɦɟɧɧɨɝɨ ɬɨɤɚ. 

ȼɧɟɲɧɢɣ ɜɢɞ ɦɨɞɭɥɹ NC210-402 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.7. ȼɵɫɨɬɚ ɦɨɞɭɥɹ 
ɛɟɡ ɨɬɜɟɬɧɨɣ ɱɚɫɬɢ ɪɚɡɴёɦɚ IP1 - (49,0+0,2)ɦɦ, ɫ ɭɱёɬɨɦ ɜɵɫɨɬɵ ɨɬɜɟɬɧɨɣ ɱɚɫɬɢ 
ɪɚɡɴёɦɚ IP1 – (66,5+0,2)ɦɦ. Ʉɪɟɩɥɟɧɢɟ ɦɨɞɭɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ DIN ɪɟɣɤɭ. 

 

 
Ɋɢɫɭɧɨɤ 2.7 – Ɇɨɞɭɥɶ ɢɧɞɢɤɚɰɢɢ ɜɯɨɞɨɜ NC 210-402 

 
ɇɚɡɧɚɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɦɨɞɭɥɹ NC 210-402 ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.2. 
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Ɍɚɛɥɢɰɚ 2.2 – ɇɚɡɧɚɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɦɨɞɭɥɹ NC 210-402 
 

ɗɥɟɦɟɧɬ ɇɚɡɧɚɱɟɧɢɟ 
IN1-IN32 ɋɜɟɬɨɞɢɨɞɵ ɢɧɞɢɤɚɰɢɢ ɫɨɫɬɨɹɧɢɹ ɜɯɨɞɨɜ 1-32 

IP1 
Ⱦɜɭɯɪɹɞɧɵɣ ɞɜɭɯɭɪɨɜɧɟɜɵɣ ɫɨɫɬɚɜɧɨɣ ɪɚɡɴёɦ ɩɨɞ 
ɜɢɧɬ ɧɚ 32 ɤɨɧɬɚɤɬɚ ɞɥɹ ɩɨɞɫɨɟɞɢɧɟɧɢɹ 32 ɜɯɨɞ- 

ɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

J1 
ɪɚɡɴёɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ ɫɜɹɡɢ ɜɯɨɞɨɜ ɦɨɞɭɥɹ I/O (ɪɚɡɴёɦ «1») ɫ 

ɦɨɞɭɥɟɦ NC210-402 
J2 ɪɚɡɴёɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ +24ȼ 

RES1-RES4 
ɪɟɡɢɫɬɨɪɵ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɬɨɤ ɜ ɰɟɩɢ ɫɜɟɬɨɞɢɨ- 

ɞɨɜ 
 
ȼɧɟɲɧɢɣ ɜɢɞ ɦɨɞɭɥɹ NC210-401 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.8. ȼɵɫɨɬɚ ɦɨɞɭɥɹ 

ɛɟɡ ɨɬɜɟɬɧɨɣ ɱɚɫɬɢ ɪɚɡɴёɦɚ OP1 - (44,0+0,2)ɦɦ, ɫ ɭɱёɬɨɦ ɜɵɫɨɬɵ ɨɬɜɟɬɧɨɣ ɱɚɫɬɢ 
ɪɚɡɴёɦɚ OP1 – (56,0+0,2)ɦɦ. Ʉɪɟɩɥɟɧɢɟ ɦɨɞɭɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ DIN ɪɟɣɤɭ. 

 

 
Ɋɢɫɭɧɨɤ 2.8 – Ɇɨɞɭɥɶ ɢɧɞɢɤɚɰɢɢ ɜɵɯɨɞɨɜ NC 210-401 

 
ɇɚɡɧɚɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɦɨɞɭɥɹ NC 210-401 ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.3.  
 

Ɍɚɛɥɢɰɚ 2.3 – ɇɚɡɧɚɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɦɨɞɭɥɹ NC 210-401 
 

ɗɥɟɦɟɧɬ ɇɚɡɧɚɱɟɧɢɟ 

D1-D24 
Ⱦɢɨɞɵ, ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɟ ɪɚɛɨɬɭ ɪɟɥɟ, ɜɤɥɸɱɟɧɵ ɩɚɪɚɥɥɟɥɶɧɨ ɨɛɦɨɬɤɚɦ 

ɪɟɥɟ 

J1 
ɪɚɡɴёɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ 

ɫɜɹɡɢ ɜɵɯɨɞɨɜ ɦɨɞɭɥɹ I/O (ɪɚɡɴёɦ «3») ɫ ɦɨɞɭɥɟɦ NC210-401 
J2 ɪɚɡɴёɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ +24ȼ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 

Ɉ1-Ɉ24 ɋɜɟɬɨɞɢɨɞɵ ɢɧɞɢɤɚɰɢɢ ɫɨɫɬɨɹɧɢɹ ɜɵɯɨɞɨɜ 

ɈɊ1-ɈɊ12 
12 ɪɚɡɴёɦɨɜ (ɜɢɥɤɚ MSTBV 2.5/4-G-5.08 ɧɚ 2 ɤɨɦɦɭɬɢɪɭɟɦɵɯ ɫɢɝɧɚɥɚ: 2 
ɤɨɧɬɚɤɬɚ ɧɚ ɫɢɝɧɚɥ), ɧɚ 48 ɤɨɧɬɚɤɬɨɜ ɤɨɬɨɪɨɝɨ ɜɵɜɟɞɟɧɵ ɇɊɄ ɪɟɥɟ RL1-

RL24 ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ 24-ɯ ɫɢɝɧɚɥɨɜ ɭɩɪɚɜɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
R1C1-

R24C24 
RC-ɰɟɩɨɱɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɚɪɚɥɥɟɥɶɧɨ ɤɨɦɦɭɬɢɪɭɸɳɢɦ ɤɨɧɬɚɤɬɚɦ ɪɟɥɟ 

RES1-RES3 ɪɟɡɢɫɬɨɪɵ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɬɨɤ ɜ ɰɟɩɢ ɫɜɟɬɨɞɢɨɞɨɜ 
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2.8 ɐɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

ɐɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ (ɐȺɉ) — ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ ɰɢɮɪɨɜɨɝɨ ɞɜɨɢɱɧɨɝɨ ɤɨɞɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɟɝɨ ɜɯɨɞ, ɜ ɚɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ (ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚɩɪɹɠɟɧɢɟ). ɇɚɩɪɹɠɟɧɢɟ ɩɨɫɬɭɩɚɟɬ ɧɚ ɩɪɢɜɨɞɵ ɭɩɪɚɜɥɹɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ƚɪɚɮɢɤ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɐȺɉ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.9. 

 

 
Ɋɢɫɭɧɨɤ 2.9 – Ƚɪɚɮɢɤ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɐȺɉ 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɐȺɉ: 

ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ……………………………………………………………………..5 
ɛɚɡɨɜɚɹ ɦɢɤɪɨɫɯɟɦɚ……………………………………………………………..AD7545 
ɜɵɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ…………………………………………………………0,2 Ɉɦ 
ɜɵɯɨɞɧɨɣ ɬɨɤ………………………………………………………………………..5 ɦȺ 
ɞɢɚɩɚɡɨɧ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ…………………………………………………... 10,0 ȼ 
ɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ:……………………………………………………………….. 8,5 ȼ 
ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ:……………………………….14 ɪɚɡɪɹɞɨɜ(13 ɪɚɡɪ.+ɡɧɚɤ) 
ɧɨɦɢɧɚɥɶɧɚɹ ɞɢɫɤɪɟɬɧɨɫɬɶ ɜ ɞɢɚɩɚɡɨɧɟ: 

- ɨɬ ɦɢɧɭɫ 10 ɞɨ ɦɢɧɭɫ 5 ȼ……………………………………..……….2,440 ɦȼ 
- ɨɬ ɦɢɧɭɫ 5 ɞɨ ɩɥɸɫ 5 ȼ…………………………………..……………1,220 ɦȼ 
- ɨɬ ɩɥɸɫ 5 ɞɨ ɩɥɸɫ 10 ȼ………….………………….…………………2,440 ɦȼ 

ɨɫɧɨɜɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ: 
- ɜ ɞɢɚɩɚɡɨɧɟ  0,15 ȼ……………………………………..…. 2,5 ɦȼ, ɧɟ ɛɨɥɟɟ 
- ɜ ɨɫɬɚɥɶɧɨɦ ɞɢɚɩɚɡɨɧɟ…………………………………………………….. 1% 

ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ  
ɧɚ ɤɚɠɞɵɟ 10 °ɋ…………………………………..…………..ɧɟ ɩɪɟɜɵɲɚɟɬ ɨɫɧɨɜɧɭɸ 

Ʉɚɧɚɥɵ ɐȺɉ ɜɵɜɟɞɟɧɵ ɧɚ ɪɚɡɴёɦ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɦɨɞɭɥɹ CPU ECDA. Ɋɚɫ-
ɩɨɥɨɠɟɧɢɟ ɤɨɧɬɚɤɬɨɜ ɪɚɡɴɟɦɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.10, ɢɯ ɧɚɡɧɚɱɟɧɢɟ ɩɪɢɜɟɞɟɧɨ 
ɜ ɬɚɛɥɢɰɟ 2.4.  
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Ɋɢɫɭɧɨɤ 2.10 – ȼɧɟɲɧɢɣ ɜɢɞ ɪɚɡɴɟɦɚ ɤɚɧɚɥɚ ɐȺɉ 

 
Ɍɚɛɥɢɰɚ 2.4 – ɇɚɡɧɚɱɟɧɢɟ ɤɨɧɬɚɤɬɨɜ ɪɚɡɴɟɦɚ ɤɚɧɚɥɚ ɐȺɉ 
 

Ʉɨɧɬɚɤɬ ɇɚɡɧɚɱɟɧɢɟ Ʉɨɧɬɚɤɬ ɇɚɡɧɚɱɟɧɢɟ 
1 Ʉɚɧɚɥ ɐȺɉ 1 9 Ɉɛɳ. Ⱥ ɐȺɉ 1 
2 Ʉɚɧɚɥ ɐȺɉ 2 10 Ɉɛɳ. Ⱥ ɐȺɉ 2 
3 Ʉɚɧɚɥ ɐȺɉ 3 11 Ɉɛɳ. Ⱥ ɐȺɉ 3 
4 Ʉɚɧɚɥ ɐȺɉ 4 12 Ɉɛɳ. Ⱥ ɐȺɉ 4 
5 Ʉɚɧɚɥ ɐȺɉ 5 13 Ɉɛɳ. Ⱥ ɐȺɉ 5 
6 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 14 ȾɄ- (ɨɛɳ. ȾɄ) 
7 ȾɄ+ (ɜɯɨɞ ȾɄ) 15 ȾɄ- (ɨɛɳ. ȾɄ) 
8 ȾɄ+ (ɜɯɨɞ ȾɄ) - - 

 
ȼ ɍɑɉɍ ɡɚɞɟɣɫɬɜɨɜɚɧɨ 4 ɤɚɧɚɥɚ ɐȺɉ, ɧɚɡɧɚɱɟɧɢɟ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɨ ɜ 

ɬɚɛɥɢɰɟ 2.5. 
 

Ɍɚɛɥɢɰɚ 2.5 – ɇɚɡɧɚɱɟɧɢɟ ɤɚɧɚɥɨɜ ɐȺɉ 
 

Ʉɚɧɚɥ ɐȺɉ ɇɚɡɧɚɱɟɧɢɟ 
1 ɫɟɪɜɨɩɪɢɜɨɞ ɩɨɞɚɱɢ ɨɫɢ ɏ 
2 ɫɟɪɜɨɩɪɢɜɨɞ ɩɨɞɚɱɢ ɨɫɢ Y 
3 ɫɟɪɜɨɩɪɢɜɨɞ ɩɨɞɚɱɢ ɨɫɢ Z 
4 ɫɟɪɜɨɩɪɢɜɨɞ ɲɩɢɧɞɟɥɹ 
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2.9 Ʉɚɧɚɥ ɷɧɤɨɞɟɪɚ 

ɍɑɉɍ ɢɦɟɟɬ ɱɟɬɵɪɟ ɤɚɧɚɥɚ ɷɧɤɨɞɟɪɚ. Ʉɚɠɞɵɣ ɤɚɧɚɥ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɫ ɩɪɟ-
ɨɛɪɚɡɨɜɚɬɟɥɟɦ ɭɝɥɨɜɵɯ ɢɥɢ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɢɩɚ ɫ 
ɩɪɹɦɨɭɝɨɥɶɧɵɦ ɢɦɩɭɥɶɫɧɵɦ ɜɵɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ. ɉɢɬɚɧɢɟ ɷɧɤɨɞɟɪɨɜ ɩɪɨɢɡɜɨ-
ɞɢɬɫɹ ɨɬ ɍɑɉɍ ɱɟɪɟɡ ɢɯ ɤɚɧɚɥɵ ɩɨɞɤɥɸɱɟɧɢɹ. 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɭɝɥɨɜɵɯ/ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɢɩɚ 
ɩɪɟɨɛɪɚɡɭɟɬ ɢɡɦɟɪɹɟɦɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚ-
ɥɨɜ, ɤɨɬɨɪɚɹ ɧɟɫёɬ ɜ ɫɟɛɟ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɟɥɢɱɢɧɟ ɢ ɧɚɩɪɚɜɥɟɧɢɢ ɩɟɪɟɦɟɳɟɧɢɹ. 

Ⱦɜɚ ɜɵɯɨɞɧɵɯ ɤɚɧɚɥɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ Ⱥ ɢ ȼ ɜɵɞɚɸɬ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɦ-
ɩɭɥɶɫɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɫɞɜɢɧɭɬɵɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɩɨ ɮɚɡɟ ɧɚ 
(90+3)°(ɪɢɫ. 2.11). Ʉɚɠɞɵɣ ɜɵɯɨɞɧɨɣ ɤɚɧɚɥ ɜɵɞɚёɬ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɫɢɝɧɚɥɵ 
Ⱥ+, Ⱥ- ɢ ȼ+, ȼ-. Ʉɪɨɦɟ ɷɬɨɝɨ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɮɨɪɦɢɪɭɟɬ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ 
ɫɢɝɧɚɥ Z («ɧɨɥɶ-ɦɟɬɤɚ») ɢɥɢ ɫɢɝɧɚɥ ɧɚɱɚɥɚ ɨɬɫɱёɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 2.11 – ȼɪɟɦɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɪɚɛɨɬɵ ɷɧɤɨɞɟɪɚ 

 
ɉɨɥɹɪɧɨɫɬɶ ɫɢɝɧɚɥɨɜ ɷɧɤɨɞɟɪɚ Ⱥ, ȼ, Z ɜɧɭɬɪɢ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɦɨɠɟɬ ɛɵɬɶ 

ɢɡɦɟɧɟɧɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ: 
- ɢɡɦɟɧɹɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɫɱёɬɚ ɢɦɩɭɥɶɫɨɜ ɷɧɤɨɞɟɪɚ; 
- ɫɨɝɥɚɫɨɜɵɜɚɬɶ ɩɨ ɜɪɟɦɟɧɢ ɫɢɝɧɚɥɵ A, B, Z; ɫɢɝɧɚɥ Z ɞɨɥɠɟɧ ɛɵɬɶ ɧɚ ɜɵɫɨ-

ɤɨɦ ɭɪɨɜɧɟ, ɤɨɝɞɚ ɫɢɝɧɚɥɵ A ɢ B ɬɚɤɠɟ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ. 
Ʉɚɧɚɥɵ ɷɧɤɨɞɟɪɨɜ ɜɵɜɟɞɟɧɵ ɧɚ 4 ɪɚɡɴёɦɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɦɨɞɭɥɹ CPU 

ECDA. ȼɧɟɲɧɢɣ ɜɢɞ ɪɚɡɴɟɦɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.12. ɇɚɡɧɚɱɟɧɢɟ ɫɢɝɧɚɥɨɜ ɤɚɧɚ-
ɥɚ ɷɧɤɨɞɟɪɚ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.6. 
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Ɋɢɫɭɧɨɤ 2.12 – ȼɧɟɲɧɢɣ ɜɢɞ ɪɚɡɴɟɦɚ ɤɚɧɚɥɚ ɷɧɤɨɞɟɪɚ 

 
Ɍɚɛɥɢɰɚ 2.6 – ɇɚɡɧɚɱɟɧɢɟ ɤɨɧɬɚɤɬɨɜ ɪɚɡɴɟɦɚ ɤɚɧɚɥɚ ɷɧɤɨɞɟɪɚ 
 

Ʉɨɧɬɚɤɬ ɇɚɡɧɚɱɟɧɢɟ 
1 Ⱥ+ 
2 ȼ+ 
3 Z+ 
4 +5V 
5 GND (ɨɛɳɢɣ) 
6 A- 
7 B- 
8 Z- 
9 +5V 

 
ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɷɧɤɨɞɟɪɨɜ ɤ ɍɑɉɍ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.13. 
 

 
Ɋɢɫɭɧɨɤ 2.13 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɷɧɤɨɞɟɪɚ ɤ ɍɑɉɍ 
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2.10 ɗɥɟɤɬɪɨɧɧɵɣ ɲɬɭɪɜɚɥ ZBG-5-003-100 

ɗɥɟɤɬɪɨɧɧɵɣ ɲɬɭɪɜɚɥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɭɝɥɨɜɵɯ ɩɟɪɟ-
ɦɟɳɟɧɢɣ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɢɩɚ. ȼ ɍɑɉɍ ɲɬɭɪɜɚɥ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ 
ɞɟɬɚɥɢ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ MANU ɢɥɢ MANJ. ɋ ɩɨɦɨɳɶɸ ɲɬɭɪɜɚɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɪɭɱɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɨɫɟɣ. 

ɍɑɉɍ ɢɦɟɟɬ ɨɞɢɧ ɤɚɧɚɥ ɷɥɟɤɬɪɨɧɧɨɝɨ ɲɬɭɪɜɚɥɚ. ɉɢɬɚɧɢɟ ɲɬɭɪɜɚɥɚ ɩɪɨɢɡ-
ɜɨɞɢɬɫɹ ɨɬ ɍɑɉɍ ɱɟɪɟɡ ɟɝɨ ɤɚɧɚɥ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɚɥɚ ɷɥɟɤɬɪɨɧɧɨɝɨ ɲɬɭɪɜɚɥɚ: 
ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɲɬɭɪɜɚɥɚ………………………………………….....5,00±0,25 ȼ 
ɬɢɩ ɜɯɨɞɚ…………………………………...ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ/ɨɞɢɧɨɱɧɵɣ (ɩɪɹɦɨɣ) 
ɧɨɦɟɧɤɥɚɬɭɪɚ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ: 

- ɨɫɧɨɜɧɨɣ………………………………………………………...….(Ⱥ+, Ⱥ-/Ⱥ+); 
- ɫɦɟɳёɧɧɵɣ………………………………………………………….(ȼ+, ȼ-/ȼ+); 

ɬɢɩ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ……………………………………..ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɢɦɩɭɥɶɫɵ; 
ɱɚɫɬɨɬɚ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɞɨ ɭɱɟɬɜɟɪɟɧɢɹ……………..………….200 ɤȽɰ, ɧɟ ɛɨɥɟɟ; 
ɞɢɫɤɪɟɬɧɨɫɬɶ ɲɚɝɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ…………………………1/(4ɯN), ɝɞɟ N – ɱɢɫɥɨ                
ɢɦɩɭɥɶɫɨɜ ɧɚ ɨɞɢɧ ɨɛɨɪɨɬ ɞɚɬɱɢɤɚ; 
ɭɪɨɜɧɢ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ: 

- ɥɨɝɢɱɟɫɤɢɣ «0»…………………………………………...……0,50 ȼ, ɧɟ ɛɨɥɟɟ; 
- ɥɨɝɢɱɟɫɤɚɹ «1»………………………………………...………2,50 ȼ, ɧɟ ɦɟɧɟɟ; 

ɞɥɢɧɚ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɤɚɛɟɥɹ………………...…………..…………...50 ɦ, ɧɟ ɛɨɥɟɟ. 
Ʉɚɧɚɥ ɲɬɭɪɜɚɥɚ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɫɨ ɲɬɭɪɜɚɥɚɦɢ, ɢɦɟɸɳɢɦɢ ɩɪɹɦɵɟ 

ɢ ɢɧɜɟɪɫɧɵɟ ɫɢɝɧɚɥɵ Ⱥ+, Ⱥ- ɢ ȼ+, ȼ- (ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ ɜɯɨɞ), ɬɚɤ ɢ ɫɨ ɲɬɭɪɜɚ-
ɥɚɦɢ, ɢɦɟɸɳɢɦɢ ɬɨɥɶɤɨ ɩɪɹɦɵɟ ɫɢɝɧɚɥɵ Ⱥ+ ɢ ȼ+ (ɨɞɢɧɨɱɧɵɣ ɜɯɨɞ). ȼɵɛɨɪ ɬɢɩɚ 
ɜɯɨɞɚ ɲɬɭɪɜɚɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɦɵɱɤɚɦɢ S1-S4 ɧɚ ɩɥɚɬɟ NC210-25. 

Ʉɚɧɚɥ ɲɬɭɪɜɚɥɚ ɜɵɜɟɞɟɧ ɧɚ ɪɚɡɴёɦ «6» ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɦɨɞɭɥɹ CPU ECDA. 
ȼɢɞ ɪɚɡɴɟɦɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.14. 

 

 
Ɋɢɫɭɧɨɤ 2.14 – ȼɧɟɲɧɢɣ ɜɢɞ ɪɚɡɴɟɦɚ ɤɚɧɚɥɚ ɷɥɟɤɬɪɨɧɧɨɝɨ ɲɬɭɪɜɚɥɚ 
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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɧ ɷɥɟɤɬɪɨɧɧɵɣ ɲɬɭɪɜɚɥ ɬɢɩɚ ZBG-5-003-100, 
ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ: 
ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ………………………………………………………...5,00±0,25 ȼ 
ɬɨɤ ɩɨɬɪɟɛɥɟɧɢɹ…………………………………………………...…..120 ɦȺ, ɧɟ ɛɨɥɟɟ 
ɬɢɩ ɜɵɯɨɞɚ………………………………………………………….ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ 
ɧɨɦɟɧɤɥɚɬɭɪɚ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ: 

- ɨɫɧɨɜɧɨɣ………………………………………………...………………...Ⱥ+, Ⱥ- 
- ɫɦɟɳёɧɧɵɣ………………………………………………………………...ȼ+, ȼ- 

ɬɢɩ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ……………………………………ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɢɦɩɭɥɶɫɵ 
ɱɚɫɬɨɬɚ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ……………………………..……………..5 ɤȽɰ, ɧɟ ɛɨɥɟɟ 
ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɞɧɟɝɨ ɢ ɡɚɞɧɟɝɨ ɮɪɨɧɬɨɜ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ…..0,1 ɦɤɫ, ɧɟ ɛɨɥɟɟ 
ɭɪɨɜɧɢ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ: 

- ɥɨɝɢɱɟɫɤɢɣ «0»…………...…………………………………….0,50 ȼ, ɧɟ ɛɨɥɟɟ 
- ɥɨɝɢɱɟɫɤɚɹ «1»…………...…………………………………….2,50 ȼ, ɧɟ ɦɟɧɟɟ 

ɱɢɫɥɨ ɩɟɪɢɨɞɨɜ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ……...…………………………….100 ɩɟɪɢɨɞ/ɨɛ. 
ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɚɥɚ……………………..…………………..600 ɨɛ./ɦɢɧ, ɧɟ ɛɨɥɟɟ 
ɧɨɦɢɧɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɚɥɚ…..……………………...200 ɨɛ./ɦɢɧ, ɧɟ ɛɨɥɟɟ 
ɜɟɫ……………………………………………………………………………………..90 ɝ 
ɞɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ…………..………………...ɨɬ ɦɢɧɭɫ 10 ɞɨ ɩɥɸɫ 60 °ɋ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɲɬɭɪɜɚɥɚ ZBG-5-003-100 ɢ ɜɪɟɦɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɟɝɨ 
ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.15 ɢ 2.16. 

 

 
Ɋɢɫɭɧɨɤ 2.15 – Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɲɬɭɪɜɚɥɚ ZBG-5-003-100 

 
Ɋɢɫɭɧɨɤ 2.16 – ȼɪɟɦɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɪɚɛɨɬɵ ɲɬɭɪɜɚɥɚ ZBG-5-003-100 

 
ɋ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ ɲɬɭɪɜɚɥɚ ɭɫɬɚɧɨɜɥɟɧ ɩɨɞɜɢɠɧɵɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɦɚɯɨ-

ɜɢɱɨɤ ɫ ɝɪɚɞɭɢɪɨɜɚɧɧɨɣ ɲɤɚɥɨɣ ɧɚ 100 ɞɟɥɟɧɢɣ. Ɇɚɯɨɜɢɱɨɤ ɢɦɟɟɬ ɪɭɤɨɹɬɤɭ, ɤɨ-
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ɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɜɪɚɳɚɬɶ ɟɝɨ ɤɚɤ ɩɨ ɱɚɫɨɜɨɣ (+), ɬɚɤ ɢ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ (-). 
ɇɚ ɧɟɩɨɞɜɢɠɧɨɦ ɩɥɚɫɬɦɚɫɫɨɜɨɦ ɤɨɪɩɭɫɟ ɲɬɭɪɜɚɥɚ ɱёɪɧɨɝɨ ɰɜɟɬɚ ɧɚɧɟɫɟɧɚ ɛɟɥɚɹ 
ɪɢɫɤɚ – ɧɚɱɚɥɨ ɨɬɫɱёɬɚ.  

ȼ ɡɚɞɧɟɣ ɱɚɫɬɢ ɩɥɚɫɬɦɚɫɫɨɜɨɝɨ ɤɨɪɩɭɫɚ ɜɵɪɟɡɚɧɨ ɨɬɜɟɪɫɬɢɟ, ɤɨɬɨɪɨɟ ɨɬɤɪɵ-
ɜɚɟɬ ɩɟɱɚɬɧɭɸ ɩɥɚɬɭ. ɇɚ ɩɟɱɚɬɧɨɣ ɩɥɚɬɟ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɟ ɤɨɧɬɚɤɬɧɵɟ ɤɨɥɨɞɤɢ ɩɨɞ 
ɜɢɧɬ ɧɚ 2 ɢ 4 ɤɨɧɬɚɤɬɚ ɞɥɹ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɤɚɛɟɥɹ ɫɜɹɡɢ ɫ ɍɑɉɍ. Ɋɚɫɩɨɥɨɠɟɧɢɟ 
ɜɵɯɨɞɧɵɯ ɤɨɧɬɚɤɬɨɜ ɲɬɭɪɜɚɥɚ ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.17. 

 

 
Ɋɢɫɭɧɨɤ 2.17 – ȼɵɯɨɞɧɵɟ ɤɨɧɬɚɤɬɵ ɲɬɭɪɜɚɥɚ ZBG-5-003-100 
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2.11 ȼɵɧɨɫɧɨɣ ɫɬɚɧɨɱɧɵɣ ɩɭɥɶɬ NC 110-78B 

ȼɵɧɨɫɧɨɣ ɫɬɚɧɨɱɧɵɣ ɩɭɥɶɬ (ȼɋɉ) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɡɢɰɢɢ 
ɢɧɫɬɪɭɦɟɧɬɚ, ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɨɫɟɣ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɤɨɦ. 

ȼɋɉ ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. Ɋɚɛɨɬɨɣ ȼɋɉ ɭɩɪɚɜɥɹɟɬ 
ɍɑɉɍ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ȼɋɉ ɫ ɍɑɉɍ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɪɨ-
ɝɪɚɦɦɚ ɥɨɝɢɤɢ (ɉɅ). Ɏɭɧɤɰɢɢ ɷɥɟɦɟɧɬɨɜ ȼɋɉ ɢ ɚɥɝɨɪɢɬɦ ɢɯ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɸɬ-
ɫɹ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɉɅ ɫ ɭɱɟɬɨɦ ɫɩɟɰɢɮɢɤɢ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɥɹ ɨɪɝɚɧɢ-
ɡɚɰɢɢ ɫɜɹɡɢ ȼɋɉ ɫ ɍɑɉɍ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɧɚɥɵ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ ɍɑ-
ɉɍ, ɤɚɧɚɥ ɷɥɟɤɬɪɨɧɧɨɝɨ ɲɬɭɪɜɚɥɚ/ɤɚɧɚɥ ɷɧɤɨɞɟɪɚ ɍɑɉɍ ɢ ɜɧɟɲɧɢɣ ɢɫɬɨɱɧɢɤ ɩɢ-
ɬɚɧɢɹ +24ȼ. 

Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ȼɋɉ NC110-78ȼ ɭɤɚɡɚɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.18. ɉɥɚɫɬɦɚɫɫɨɜɵɣ ɤɨɪɩɭɫ ȼɋɉ ɫɨɫɬɨɢɬ ɢɡ ɨɫɧɨɜɚɧɢɹ ɢ ɤɪɵɲɤɢ, ɹɜ-
ɥɹɸɳɟɣɫɹ ɥɢɰɟɜɨɣ ɩɚɧɟɥɶɸ ɩɭɥɶɬɚ.  

ȼɧɟɲɧɢɣ ɩɪɭɠɢɧɧɵɣ ɤɚɛɟɥɶ ȼɋɉ ɢɦɟɟɬ ɞɥɢɧɭ 2 ɦɟɬɪɚ ɜ ɫɤɪɭɱɟɧɧɨɦ ɫɨ-
ɫɬɨɹɧɢɢ, ɚ ɜ ɪɚɫɬɹɧɭɬɨɦ – 4 ɦɟɬɪɚ. 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɫɧɨɜɚɧɢɹ ɤɨɪɩɭɫɚ ɜɦɨɧɬɢɪɨɜɚɧ ɦɚɝɧɢɬ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ȼɋɉ ɧɚ ɥɸɛɭɸ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. 

Ʌɢɰɟɜɚɹ ɩɚɧɟɥɶ ɢɦɟɟɬ ɜɟɪɯɧɸɸ ɢ ɧɢɠɧɸɸ ɫɟɤɰɢɸ. ȼ ɜɟɪɯɧɟɣ ɫɟɤɰɢɢ ɭɫɬɚ-
ɧɨɜɥɟɧɚ ɩɥɚɬɚ Ⱥ (NC-HHPS-2), ɜ ɧɢɠɧɟɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɲɬɭɪɜɚɥ HW. Ʉɧɨɩɤɚ ɚɜɚ-
ɪɢɣɧɨɝɨ ɨɫɬɚɧɨɜɚ S ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɜɟɪɯɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɪɩɭɫɚ ɢ ɢɦɟɟɬ ɞɜɟ 
ɝɪɭɩɩɵ ɤɨɧɬɚɤɬɨɜ ɫ ɮɢɤɫɚɰɢɟɣ: ɇɁɄ (NC1) ɢ ɇɊɄ (NO1). Ʉɧɨɩɤɢ T1 ɢ T2 ɭɫɬɚ-
ɧɨɜɥɟɧɵ ɧɚ ɛɨɤɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɩɭɥɶɬɚ, ɢɦɟɸɬ ɩɨ ɨɞɧɨɦɭ ɇɊɄ ɛɟɡ ɮɢɤɫɚɰɢɢ, 
ɩɪɨɝɪɚɦɦɢɪɭɸɬɫɹ ɤɚɤ ɨɞɧɚ ɤɧɨɩɤɚ (ɤɨɧɬɚɤɬɵ ɫɨɟɞɢɧɟɧɵ ɩɚɪɚɥɥɟɥɶɧɨ). ɑɟɪɟɡ ɨɬ-
ɜɟɪɫɬɢɹ ɜ ɤɪɵɲɤɟ ɤɨɪɩɭɫɚ ɜ ɩɟɪɜɵɣ ɪɹɞ ɜɟɪɯɧɟɣ ɫɟɤɰɢɢ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ȼɋɉ ɜɵ-
ɜɨɞɹɬɫɹ ɪɭɱɤɢ ɫɟɥɟɤɬɨɪɨɜ S1, S2, ɜɨ ɜɬɨɪɨɣ ɪɹɞ ɜɵɜɨɞɹɬɫɹ ɤɧɨɩɤɢ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɵɯ ɤɥɚɜɢɲ K1-K3. 

ȼɟɪɯɧɹɹ ɫɟɤɰɢɹ ȼɋɉ ɢɦɟɟɬ ɩɥёɧɨɱɧɨɟ ɩɨɤɪɵɬɢɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɝɟɪɦɟɬɢ-
ɡɚɰɢɸ ɤɥɚɜɢɲ, ɧɚ ɩɥёɧɤɟ ɨɤɨɥɨ ɤɚɠɞɨɝɨ ɫɟɥɟɤɬɨɪɚ ɭɤɚɡɚɧɵ ɩɨɡɢɰɢɢ ɩɟɪɟɤɥɸɱɟ-
ɧɢɹ, ɚ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɟɤɰɢɢ ɞɥɹ ɷɥɟɤɬɪɨɧɧɨɝɨ ɲɬɭɪɜɚɥɚ ɭɤɚɡɚɧɵ ɧɚɱɚɥɶɧɚɹ ɬɨɱɤɚ 
ɨɬɫɱёɬɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ.  

ȼ ɨɬɜɟɪɫɬɢɟ ɧɢɠɧɟɣ ɬɨɪɰɟɜɨɣ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɭɫɬɚɧɨɜɥɟɧ ɤɚɛɟɥɶɧɵɣ ɜɜɨɞ ɫ 
ɡɚɳɢɬɧɵɦ ɪɭɤɚɜɨɦ, ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɜ ɤɨɪɩɭɫ ȼɋɉ ɜɜɨɞɢɬɫɹ ɜɧɟɲɧɢɣ ɩɪɭɠɢɧɧɵɣ 
ɤɚɛɟɥɶ. Ʉɚɛɟɥɶɧɵɣ ɜɜɨɞ ɩɨɡɜɨɥɹɟɬ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɩɨɥɨɠɟɧɢɟ ɤɚɛɟɥɹ ɜ ɤɨɪɩɭɫɟ 
ȼɋɉ. ȼɧɟɲɧɢɣ ɤɨɧɟɰ ɤɚɛɟɥɹ ɢɦɟɟɬ ɪɚɡɴёɦ J2, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɫɜɹɡɶ ȼɋɉ ɫ ɍɑ-
ɉɍ. ȼ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ȼɋɉ ɜɯɨɞɢɬ ɨɬɜɟɬɧɚɹ ɱɚɫɬɶ ɪɚɡɴёɦɚ: ɛɥɨɱɧɚɹ ɪɨɡɟɬɤɚ ɧɚ 
26 ɤɨɧɬɚɤɬɨɜ ɛɟɡ ɤɨɪɩɭɫɚ. 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ȼɋɉ NC 110-78B ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.19. 
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Ɋɢɫɭɧɨɤ 2.18 – Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ NC 110-78B 
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Ɋɢɫɭɧɨɤ 2.19 – ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ȼɋɉ NC 110-78B 
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3 ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɍɑɉɍ NC-210 

3.1 ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɍɑɉɍ 

ɍɩɪɚɜɥɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɩɪɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦɦɚ 
(ɍɉ), ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɢɫɬɨɦ-ɬɟɯɧɨɥɨɝɨɦ. 

ɇɚɫɬɪɨɣɤɚ ɍɑɉɍ ɧɚ ɤɨɧɤɪɟɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟ-
ɡɭɥɶɬɚɬɟ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɫɢɫɬɟɦɵ. ɏɚɪɚɤɬɟɪɢɡɚɰɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɨɡɞɚɧɢɢ ɢ ɡɚ-
ɩɢɫɢ ɮɚɣɥɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɩɚɪɚɦɟɬɪɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɩɩɚɪɚɬɧɵɯ ɢ ɩɪɨɝɪɚɦɦ-
ɧɵɯ ɦɨɞɭɥɟɣ, ɤɨɬɨɪɵɟ ɩɨɥɧɨɫɬɶɸ ɨɩɪɟɞɟɥɹɸɬ ɤɨɧɮɢɝɭɪɚɰɢɸ ɍɑɉɍ ɤɨɧɤɪɟɬɧɨɝɨ 
ɩɨɥɶɡɨɜɚɬɟɥɹ. ɗɬɢ ɮɚɣɥɵ ɫɨɞɟɪɠɚɬ ɢɧɮɨɪɦɚɰɢɸ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨ-
ɜɚɧɢɹ ɉɪɈ, ɭɩɪɚɜɥɹɸɳɟɝɨ ɪɚɛɨɬɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɂɚɜɟɪɲɚɸɳɢɦ ɷɬɚɩɨɦ ɩɨɞɝɨɬɨɜɤɢ ɍɑɉɍ ɤ ɪɚɛɨɬɟ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɪɨ-
ɝɪɚɦɦɵ ɥɨɝɢɤɢ (ɉɅ), ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɝɪɚɦɦɭ ɭɩɪɚɜɥɟɧɢɹ ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɨɫɬɚɜɥɟɧɢɟ ɉɅ ɬɪɟɛɭɟɬ 
ɡɧɚɧɢɹ ɛɚɡɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ PLC ɢ ɟɝɨ ɹɡɵɤɚ. ɉɨɥɶɡɨɜɚɬɟɥɶ ɍɑɉɍ 
ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɉɅ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [14]. 

ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ PLC: 
- ɢɧɢɰɢɚɥɢɡɚɰɢɹ ɫɢɝɧɚɥɨɜ ɜɤɥɸɱɟɧɢɹ/ɜɵɤɥɸɱɟɧɢɹ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨ-

ɜɚɧɢɹ; 
- ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɬɨɤɨɥɨɜ ɨɛɦɟɧɚ «ȻȺɁɈȼɈȿ ɉɪɈ ⇔ ɉɅ ⇔ ɍɉɊȺȼɅəȿ-

ɆɈȿ ɈȻɈɊɍȾɈȼȺɇɂȿ» 
- ɨɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɨɜ ɩɪɨɬɨɤɨɥɚ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬ ɜɵɩɨɥɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ 

ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɍɑɉɍ; 
- ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɜɵɩɨɥɧɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ. 
ȼ ɫɨɫɬɚɜ ɉɪɈ ɍɑɉɍ ɜɯɨɞɹɬ ɞɜɚ ɪɟɞɚɤɬɨɪɚ: ɨɫɧɨɜɧɨɣ ɪɟɞɚɤɬɨɪ ɢ ɪɟɞɚɤɬɨɪ 

ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɉɪɚɜɢɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉɪɈ ɍɑɉɍ ɢɡɥɨɠɟɧɵ ɜ 
ɞɨɤɭɦɟɧɬɟ «Ɋɭɤɨɜɨɞɫɬɜɨ ɨɩɟɪɚɬɨɪɚ». ȼ ɩɟɪɜɨɣ ɱɚɫɬɢ ɞɨɤɭɦɟɧɬɚ ɢɡɥɨɠɟɧɵ ɩɪɚɜɢɥɚ 
ɪɚɛɨɬɵ ɫ ɨɫɧɨɜɧɵɦ ɪɟɞɚɤɬɨɪɨɦ ɉɪɈ ɍɑɉɍ, ɚ ɜɨ ɜɬɨɪɨɣ ɱɚɫɬɢ ɞɨɤɭɦɟɧɬɚ ɩɪɢɜɟ-
ɞɟɧɵ ɩɪɚɜɢɥɚ ɪɚɛɨɬɵ ɫ ɪɟɞɚɤɬɨɪɨɦ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɍɉ ɍɑɉɍ. 
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3.2 ɏɚɪɚɤɬɟɪɢɡɚɰɢя ɍɑɉɍ NC-210 

3.2.1 ɇɚɡɧɚɱɟɧɢɟ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɢ ɟɟ ɭɪɨɜɧɢ 

ɍɑɉɍ NC-210 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɦɵɲɥɟɧɧɵɣ ɤɨɦɩɶɸɬɟɪ, ɢɦɟɸɳɢɣ 
ɧɚɛɨɪ ɩɟɪɢɮɟɪɢɣɧɵɯ ɦɨɞɭɥɟɣ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. Ⱦɥɹ ɩɨɞɝɨɬɨɜɤɢ ɬɚ-
ɤɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɤ ɪɚɛɨɬɟ ɜ ɤɨɧɤɪɟɬɧɨɣ ɫɢɫɬɟɦɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵ-
ɩɨɥɧɢɬɶ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɨɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ 
ɬɚɤɠɟ ɚɩɩɚɪɚɬɧɵɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɫɚɦɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, 
ɬ.ɟ. ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɯɚɪɚɤɬɟɪɢɡɚɰɢɸ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɬɪɨɣɫɬ-
ɜɨ ɤɚɤ ɍɑɉɍ. ɏɚɪɚɤɬɟɪɢɡɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɡɚɩɢɫɶ ɭɤɚɡɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɜ ɮɚɣɥɵ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ. ɉɪɨɰɟɞɭɪɚ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɩɪɢɜɟɞɟɧɚ ɜ [13]. 

Ɏɚɣɥɵ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɫɨɞɟɪɠɚɬ ɩɚɪɚɦɟɬɪɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɡɧɚɱɟɧɢɹ ɤɨ-
ɬɨɪɵɯ ɫɩɟɰɢɮɢɰɢɪɭɸɬ ɤɨɧɮɢɝɭɪɚɰɢɸ ɍɑɉɍ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɋ ɩɨɦɨ-
ɳɶɸ ɷɬɢɯ ɮɚɣɥɨɜ ɍɑɉɍ ɩɨɥɭɱɚɟɬ ɜɫɸ ɢɧɮɨɪɦɚɰɢɸ, ɬɪɟɛɭɟɦɭɸ ɞɥɹ ɮɭɧɤɰɢɨɧɢ-
ɪɨɜɚɧɢɹ ɉɪɈ, ɭɩɪɚɜɥɹɸɳɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɟɣ.  

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɞɭɪɵ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɍɑɉɍ ɟɳё ɧɟ ɫɩɨɫɨɛɧɨ 
ɭɩɪɚɜɥɹɬɶ ɤɨɧɤɪɟɬɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɩɪɨɝɪɚɦɦɭ 
ɭɩɪɚɜɥɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɫɬɚɧɤɚ, ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ ɩɪɨɝɪɚɦ-
ɦɨɣ ɥɨɝɢɤɢ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɉɅ). ɉɅ ɪɚɡɪɚɛɚɬɵɜɚɟɫɹ ɫ ɩɨɦɨɳɶɸ 
ɹɡɵɤɚ PLC. 

ɏɚɪɚɤɬɟɪɢɡɚɰɢɹ ɍɑɉɍ ɢɦɟɟɬ ɞɜɚ ɭɪɨɜɧɹ: ɫɢɫɬɟɦɧɵɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ. 
ɋɢɫɬɟɦɧɵɣ ɭɪɨɜɟɧɶ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɪɢɨɪɢɬɟɬɧɵɦ ɩɨ ɨɬɧɨɲɟɧɢɸ 

ɤ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɭɪɨɜɧɸ, ɩɨɷɬɨɦɭ ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ. 
ɋɢɫɬɟɦɧɵɣ ɭɪɨɜɟɧɶ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɜɵɩɨɥɧɹɟɬ ɭɫɬɚɧɨɜɤɭ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟ-
ɥɹɸɳɢɯ ɞɨɫɬɭɩ ɤ ɮɢɡɢɱɟɫɤɢ ɫɭɳɟɫɬɜɭɸɳɢɦ ɪɚɛɨɱɢɦ ɤɚɬɚɥɨɝɚɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ 
ɧɚ ɥɸɛɨɦ ɢɡ ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɢɫɤɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɩɚɦɹɬɢ: FLASH ɞɢɫɤɟ, Hard Disk 
Drive (HDD), HDD ɫɟɪɜɟɪɚ (ɩɪɢ ɪɚɛɨɬɟ ɍɑɉɍ ɜ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ) ɢɥɢ  Floppy Disk 
Drive (FDD), ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬ ɫɩɢɫɨɤ ɪɚɛɨɱɢɯ ɮɚɣɥɨɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚ-
ɱɟɧɢɹ ɞɥɹ ɍɑɉɍ.  

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨ-
ɪɵɟ ɡɚɞɚɸɬ ɤɨɧɤɪɟɬɧɵɟ ɮɭɧɤɰɢɢ (ɩɟɪɫɨɧɚɥɢɡɢɪɭɸɬ) ɍɑɉɍ, ɢ ɷɬɢɦ ɨɪɢɟɧɬɢɪɭɸɬ 
ɟɝɨ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɨɩɪɟɞɟɥёɧɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ, ɬ.ɟ. ɫɩɟɰɢɮɢɰɢɪɭ-
ɸɬ ɍɑɉɍ.  

ɏɚɪɚɤɬɟɪɢɡɚɰɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɮɚɣɥɨɜ FCRSYS, AXCFIL, 
PGCFIL, IOCFIL. ɇɚ ɪɢɫɭɧɤɟ 3.1 ɩɨɤɚɡɚɧɚ ɫɜɹɡɶ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ 
ɢ ɮɚɣɥɚɦɢ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ. 
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Ɋɢɫɭɧɨɤ 3.1 – ɋɜɹɡɶ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ɢ ɮɚɣɥɚɦɢ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ 
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3.2.2 ɋɬɪɭɤɬɭɪɚ ɮɚɣɥɨɜ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ 

ȼɫɟ ɮɚɣɥɵ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɭɸ ɮɚɣɥɨɜɭɸ ɫɬɪɭɤɬɭɪɭ (ɪɢɫ. 
3.2) ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɢɩɚ ɮɚɣɥɚ. Ɉɞɧɚɤɨ ɫɬɪɭɤɬɭɪɚ ɡɚɩɢɫɟɣ ɜ ɮɚɣɥɚɯ ɨɬɥɢɱɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɧɢɯ ɢɧɮɨɪɦɚɰɢɢ. Ɏɚɣɥ ɫɨɫɬɨɢɬ ɢɡ ɨɩɪɟɞɟɥёɧɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɫɟɤɰɢɣ (*1 - *n). ɋɟɤɰɢɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɨɞɧɭ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɢɧɫɬ-
ɪɭɤɰɢɣ. ɂɧɫɬɪɭɤɰɢɢ ɮɚɣɥɨɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɢɦɟɸɬ ɨɞɧɭ ɢ ɬɭ ɠɟ ɫɬɪɭɤ-
ɬɭɪɭ ɡɚɩɢɫɟɣ, ɚ ɡɚɩɢɫɢ ɢɧɫɬɪɭɤɰɢɣ ɮɚɣɥɚ FCRSYS ɧɟ ɢɦɟɸɬ ɨɛɳɟɣ ɫɬɪɭɤɬɭɪɵ ɢ 
ɢɡɦɟɧɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɤɰɢɢ, ɜ ɤɨɬɨɪɭɸ ɨɧɢ ɜɯɨɞɹɬ. 

Ʉɚɠɞɚɹ ɡɚɩɢɫɶ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɨɦɩɨɧɟɧɬɚɯ ɚɩɩɚɪɚɬɧɵɯ ɢɥɢ ɩɪɨ-
ɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɍɑɉɍ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɱɬɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɩɟɪɟɞ ɡɚɩɢɫɹɦɢ ɜ ɫɨ-
ɞɟɪɠɚɧɢɟ ɮɚɣɥɨɜ ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɤɨɦɦɟɧɬɚɪɢɢ. Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɮɚɣɥɚ ɧɚɱɢɧɚɟɬɫɹ 
ɫɢɦɜɨɥɨɦ «*», ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɡɚɩɢɫɵɜɚɟɬɫɹ ɟɟ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ. ɉɨɫɥɟɞɧɹɹ ɫɟɤ-
ɰɢɹ ɬɚɤɠɟ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɫɢɦɜɨɥɨɦ «*». 

 

 
Ɋɢɫɭɧɨɤ 3.2 – ɋɬɪɭɤɬɭɪɚ ɮɚɣɥɚ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ 
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3.2.3 Ɏɚɣɥɵ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ 

3.2.3.1 Ɏɚɣɥ FCRSYS 

Ɏɚɣɥ FCRSYS ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɢɦɟɧɚɯ ɩɚɦɹɬɢ ɧɚ FLASH, HDD, 
FDD ɢɥɢ HDD ɫɟɪɜɟɪɚ ɢ ɫɩɢɫɨɤ ɪɚɛɨɱɢɯ ɮɚɣɥɨɜ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-
ɝɨ ɧɚɡɧɚɱɟɧɢɹ ɜ ɍɑɉɍ ɞɥɹ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

Ɏɚɣɥ ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪёɯ ɫɟɤɰɢɣ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ 
ɨɛ ɢɦɟɧɚɯ ɢ ɪɚɡɦɟɳɟɧɢɢ ɪɚɛɨɱɢɯ ɤɚɬɚɥɨɝɨɜ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɮɚɣɥɨɜ ɢ ɮɚɣɥɨɜ 
ɫɨɨɛɳɟɧɢɣ ɍɑɉɍ. ȼɫɹ ɢɧɮɨɪɦɚɰɢɹ, ɫɨɞɟɪɠɚɳɚɹɫɹ ɜ ɮɚɣɥɟ, ɞɢɚɝɧɨɫɬɢɪɭɟɬɫɹ, ɢɧ-
ɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɢ ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ (ɜ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɨɲɢɛɨɤ) ɩɨ ɜɤɥɸɱɟɧɢɸ 
ɍɑɉɍ. 

ȿɫɥɢ ɮɚɣɥ FCRSYS ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɍɑɉɍ, ɢɥɢ ɨɛɧɚɪɭɠɟɧɵ ɨɲɢɛɤɢ ɩɪɢ ɟɝɨ 
ɞɢɚɝɧɨɫɬɢɤɟ, ɪɚɛɨɬɚ ɍɑɉɍ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɢ ɧɚ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɫɨɨɛɳɟɧɢɟ: 
«ɈɋɌȺɇɈȼ ɂɇɂɐɂȺɅɂɁȺɐɂɂ». 

ɋɟɤɰɢɹ 1 ɨɛɴɹɜɥɹɟɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɥɨɝɢɱɟɫɤɢɦ ɢɦɟɧɟɦ ɩɚɦɹɬɢ ɜ ɍɑɉɍ 
ɢ ɩɭɬёɦ ɞɨɫɬɭɩɚ ɤ ɮɢɡɢɱɟɫɤɢ ɫɭɳɟɫɬɜɭɸɳɟɦɭ ɤɚɬɚɥɨɝɭ DOS. 

ɍɑɉɍ ɢɫɩɨɥɶɡɭɟɬ ɢɦɟɧɚ ɩɚɦɹɬɢ ɆɊ0, ɆɊ1, ɆɊ2, ɆɊ3, ɆɊ4, ɆɊ5, ɆɊ6, ɤɨ-
ɬɨɪɵɦ ɦɨɝɭɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɥɸɛɵɟ ɤɚɬɚɥɨɝɢ ɧɚ ɥɸɛɨɦ ɞɢɫɤɨɜɨɦ ɭɫɬɪɨɣɫɬɜɟ. 
Ɏɨɪɦɚɬ ɡɚɩɢɫɢ ɫɟɤɰɢɢ 1:  

MPx = ɍ:\ɂȾ\ɂȾ… ,  
ɝɞɟ:  
ɆɊɯ - ɢɦɹ ɩɚɦɹɬɢ ɍɑɉɍ (ɯ=0,1,2,3,4,5,6);  
ɍ: - ɢɦɹ ɞɢɫɤɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɋ:, A: ɢɥɢ ȼ:, D: ɢ ɬ.ɞ.);  
ɂȾ - ɢɦɟɧɚ ɤɚɬɚɥɨɝɨɜ ɧɚ ɞɢɫɤɨɜɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. 
 1-ɚɹ ɫɟɤɰɢɹ ɮɚɣɥɚ FCRSYS:  
*1  
MP0=C:\CNC\MP0  
MP1=C:\CNC\MP1  
MP2=C:\CNC\MP2  
MP3=Ⱥ:\WORK  
MP4=A:  
MP5=C:\CNC\MP5  
MP6=C:\CNC\MP6 
* 
Ʉɚɬɚɥɨɝɢ MP1, MP0 ɧɚ ɞɢɫɤɨɜɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɡɚɩɢɫɢ 

ɜ 1-ɨɣ ɫɟɤɰɢɢ ɮɚɣɥɚ FCRSYS ɹɜɥɹɸɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦɢ. 
ɋɟɤɰɢɹ 2 ɫɨɞɟɪɠɢɬ ɥɨɝɢɱɟɫɤɢɟ ɢɦɟɧɚ ɮɚɣɥɨɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, 

ɫɢɫɬɟɦɧɵɯ ɫɨɨɛɳɟɧɢɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. ȼ ɩɚɦɹɬɢ ɍɑɉɍ ɫɨɞɟɪɠɢɬɫɹ 
ɬɚɛɥɢɰɚ ɩɨɫɬɨɹɧɧɵɯ ɥɨɝɢɱɟɫɤɢɯ ɢɦёɧ, ɤɨɬɨɪɵɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶ. 
ɑɟɪɟɡ ɡɚɩɹɬɭɸ ɫɩɪɚɜɚ ɨɬ ɩɨɫɬɨɹɧɧɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɢɦɟɧɢ ɮɚɣɥɚ ɩɨɥɶɡɨɜɚɬɟɥɶ 
ɞɨɥɠɟɧ ɡɚɩɢɫɚɬɶ ɢɦɹ ɫɜɨɟɝɨ ɮɚɣɥɚ ɢ ɦɟɫɬɨ ɟɝɨ ɪɚɡɦɟɳɟɧɢɹ. ɋɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ 
ɩɨɫɬɨɹɧɧɵɦɢ ɥɨɝɢɱɟɫɤɢɦɢ ɢɦɟɧɚɦɢ ɮɚɣɥɨɜ ɉɪɈ ɍɑɉɍ ɢ ɢɦɟɧɚɦɢ ɮɚɣɥɨɜ, ɫɨɡɞɚ-
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ɜɚɟɦɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɢ ɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢ-
ɰɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – ɇɚɡɧɚɱɟɧɢɟ ɮɚɣɥɨɜ ɉɪɈ ɍɑɉɍ 
 
ɉɨɫɬɨɹɧɧɨɟ ɥɨɝɢɱɟ-

ɫɤɨɟ ɢɦɹ ɮɚɣɥɚ 
ɂɦɹ ɮɚɣɥɚ ɩɨɥɶɡɨɜɚ-

ɬɟɥɹ 
ɇɚɡɧɚɱɟɧɢɟ ɮɚɣɥɚ 

FILMS1 RUMES1 Ɉɲɢɛɤɢ FCRSYS ɢ JCL 
FILMS2 RUMES2 ɋɨɨɛɳɟɧɢɟ ɪɟɠɢɦɚ «ɄɈɆȺɇȾȺ» 
FILMS3 RUMES3 Ɉɲɢɛɤɢ ɜɯ/ɜɵɯ ɜ ɪɟɠɢɦɟ «ɄɈɆȺɇȾȺ» 
FILMS4 RUMES4 Ɉɲɢɛɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
FILMS5 MESSAG ɋɨɨɛɳɟɧɢɹ ɉɅ 

FORMAT FORMAT Ɂɚɩɢɫɶ ɮɨɪɦɚɬɨɜ ɞɥɹ ɮɨɪɦɚɬɢɪɨɜɚɧɧɵɯ ɮɚɣ-
ɥɨɜ 

AXCONF AXCFIL ɏɚɪɚɤɬɟɪɢɡɚɰɢɹ ɨɫɟɣ 
IOCONF IOCFIL ɏɚɪɚɤɬɟɪɢɡɚɰɢɹ ɜɯ/ɜɵɯ ɢ ɉɅ ɫɬɚɧɤɚ 
PGCONF PGCFIL ɏɚɪɚɤɬɟɪɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ 
FILCMD FILCMD ɂɦɟɧɚ ɍɉ ɢ ɤɨɦɚɧɞɵ, ɚɤɬɢɜɢɡɢɪɭɟɦɵɟ ɩɨ ɡɚ-

ɩɪɨɫɭ ɉɅ 
FILMAS FILMOV Ʉɚɞɪɵ ɍɉ, ɜɵɩɨɥɧɹɟɦɵɟ ɨɬ ɉɅ 
 
2-ɚɹ ɫɟɤɰɢɹ ɮɚɣɥɚ FCRSYS: 
*2  
FILMS1,RUMES1/MP3  
FILMS2,RUMES2/MP3  
FILMS3,RUMES3/MP3  
FILMS4,RUMES4/MP3  
FILMS5,MESS/MP3  
FORMAT,FORMAT/MP2  
AXCONF,AXCFIL/MP2  
IOCONF,IOCF/MP2  
PGCONF,PG/MP2  
FILCMD,FILCMD/MP2  
FILMAS,FILMOV/MP2 
* 
ɋɟɤɰɢɹ 3 ɨɛɴɹɜɥɹɟɬ ɥɨɝɢɱɟɫɤɢɟ ɢɦɟɧɚ ɠёɫɬɤɢɯ ɞɢɫɤɨɜ (HDD) ɍɑɉɍ ɢ/ɢɥɢ 

ɫɟɪɜɟɪɚ ɍɑɉɍ. ɉɪɈ ɍɑɉɍ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɨɛɪɚɳɟɧɢɹ ɤ ɨɛɴɹɜ-
ɥɟɧɧɵɦ ɢɦɟɧɚɦ ɥɨɝɢɱɟɫɤɢɯ ɞɢɫɤɨɜ ɜɨ ɢɡɛɟɠɚɧɢɟ ɢɯ ɨɫɬɚɧɨɜɤɢ.  

Ɏɨɪɦɚɬ ɡɚɩɢɫɢ ɫɟɤɰɢɢ 3:  
HDD = «ɥɨɝɢɱɟɫɤɨɟ ɢɦɹ HDD 1» «ɥɨɝɢɱɟɫɤɨɟ ɢɦɹ HDD 2» «ɥɨɝɢɱɟɫɤɨɟ ɢɦɹ 

HDD 3» 
3-ɹ ɫɟɤɰɢɹ ɮɚɣɥɚ FCRSYS: 
*3 
HDD=CDF 
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* 
ɋɟɤɰɢɹ 4 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɫɤɨɜɵɯ ɢ USB ɭɫɬɪɨɣɫɬɜ, ɞɪɚɣ-

ɜɟɪɵ ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɪɚɛɨɬɟ ɍɑɉɍ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɞɤɥɸɱёɧɧɵɯ ɭɫɬɪɨɣɫɬɜ FDD (ɧɚɤɨɩɢɬɟɥɟɣ ɧɚ ɝɢɛɤɢɯ ɦɚɝ-

ɧɢɬɧɵɯ ɞɢɫɤɟɬɚɯ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɧɫɬɪɭɤɰɢɟɣ FLP. 
Ɏɨɪɦɚɬ ɡɚɩɢɫɢ: 
FLP = «ɥɨɝɢɱɟɫɤɨɟ ɢɦɹ FDD1», «ɥɨɝɢɱɟɫɤɨɟ ɢɦɹ FDD2». 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɞɤɥɸɱёɧɧɵɯ ɭɫɬɪɨɣɫɬɜ HDD (ɧɚɤɨɩɢɬɟɥɟɣ ɧɚ ɠёɫɬɤɢɯ ɞɢɫ-

ɤɚɯ) ɢ CD-ROM/DVD-ROM (ɧɚɤɨɩɢɬɟɥɟɣ ɧɚ ɥɚɡɟɪɧɵɯ ɞɢɫɤɚɯ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɧ-
ɫɬɪɭɤɰɢɟɣ IDE. 

Ɏɨɪɦɚɬ ɡɚɩɢɫɢ: 
IDE = «ɍɫɬɪɨɣɫɬɜɨ1», «ɍɫɬɪɨɣɫɬɜɨ2», «ɍɫɬɪɨɣɫɬɜɨ3», «ɍɫɬɪɨɣɫɬɜɨ4». 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɞɤɥɸɱёɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ Disk On Chip (DOC) ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɢɧɫɬɪɭɤɰɢɟɣ DOC.  
Ɏɨɪɦɚɬ ɡɚɩɢɫɢ:  
DOC = DOC. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜ, ɩɨɞɤɥɸɱёɧɧɵɯ ɱɟɪɟɡ ɩɨɪɬ USB, ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɧɫɬ-

ɪɭɤɰɢɟɣ USB.  
Ɏɨɪɦɚɬ ɡɚɩɢɫɢ:  
          USB = «ɍɫɬɪɨɣɫɬɜɨ1», «ɍɫɬɪɨɣɫɬɜɨ2», «ɍɫɬɪɨɣɫɬɜɨ3», «ɍɫɬɪɨɣɫɬ-

ɜɨ4». 
ɍɫɬɪɨɣɫɬɜɚ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɢɦɟɧɚɦɢ: 
- CD (ɩɨɞɤɥɸɱɟɧ USB CD-ROM); 
- CRD (ɩɨɞɤɥɸɱɟɧ Card Reader); 
- FLOPPY (ɮɥɨɩɩɢ-ɞɢɫɤ); 
- FLASH (ɮɥɷɲ-ɞɢɫɤ). 
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3.2.3.2 Ɏɚɣɥ AXCFIL 

Ɏɚɣɥ AXCFIL ɫɨɞɟɪɠɢɬ ɩɚɪɚɦɟɬɪɵ ɭɩɪɚɜɥɟɧɢɹ ɨɫɹɦɢ ɢ ɫɨɞɟɪɠɢɬ 3 ɫɟɤɰɢɢ. 
ɉɪɈ ɭɩɪɚɜɥɟɧɢɹ ɨɫɹɦɢ, ɪɚɡɦɟɳɚɟɦɨɟ ɜ CPU, ɨɫɭɳɟɫɬɜɥɹɟɬ ɢɧɬɟɪɩɨɥɹɰɢɸ 

ɨɫɟɣ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɪɢɜɨɞɚɦɢ ɨɫɟɣ. 
ɂɧɬɟɪɩɨɥɹɬɨɪ – ɫɩɟɰɢɚɥɶɧɨɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɨɛɪɚɡɭɸɳɟɟ 

ɡɚɩɢɫɚɧɧɭɸ ɜ ɍɉ ɢɧɮɨɪɦɚɰɢɸ ɜ ɭɩɪɚɜɥɹɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɞɜɢɝɚɬɟɥɢ ɩɪɢɜɨ-
ɞɨɜ ɩɨɞɚɱ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɬɪɚɟɤɬɨɪɢɣ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢɧɫɬ-
ɪɭɦɟɧɬɚ ɜɞɨɥɶ ɡɚɞɚɧɧɨɝɨ ɤɨɧɬɭɪɚ. 

ȼ ɍɑɉɍ NC-210 ɢɧɬɟɪɩɨɥɹɬɨɪ ɦɨɠɟɬ ɭɩɪɚɜɥɹɬɶ ɦɚɤɫɢɦɚɥɶɧɨ: 
- 3-ɦɹ ɨɫɹɦɢ + ɲɩɢɧɞɟɥɶ ɫ ɞɚɬɱɢɤɨɦ; 
- 4-ɦɹ ɨɫɹɦɢ + ɲɩɢɧɞɟɥɶ ɫ ɐȺɉ ɛɟɡ ɞɚɬɱɢɤɚ. 
ɋɟɤɰɢɹ 1 ɫɨɞɟɪɠɢɬ ɢɧɫɬɪɭɤɰɢɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ CPU. ɇɚɡɧɚ-

ɱɟɧɢɟ ɢɧɫɬɪɭɤɰɢɣ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 – ɇɚɡɧɚɱɟɧɢɟ ɢɧɫɬɪɭɤɰɢɣ 1-ɨɣ ɫɟɤɰɢɢ ɮɚɣɥɚ AXCFIL 
 

ɂɧɫɬɪɭɤɰɢɹ ɇɚɡɧɚɱɟɧɢɟ 
NBP Ɉɛɴɹɜɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɰɟɫɫɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶɫɹ 

TIM 
Ɉɛɴɹɜɥɹɟɬ ɬɢɤ CPU (ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ, ɜ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɡɚɞɚɱɚ 

ɭɩɪɚɜɥɟɧɢɹ ɨɫɟɣ) 
PRO ɨɛɴɹɜɥɹɟɬ ɧɨɦɟɪ ɩɪɨɰɟɫɫɚ, ɹɜɥɹɸɳɟɝɨɫɹ ɬɟɤɭɳɢɦ ɩɪɢ ɯɚɪɚɤ-ɬɟɪɢɡɚɰɢɢ 

INn 
ɋɨɞɟɪɠɢɬ ɩɚɪɚɦɟɬɪɵ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɢɧɬɟɪɩɨɥɹɬɨɪɚ (ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɫɟɣ, 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɫɢ ɲɩɢɧɞɟɥɹ, ɬɢɤ ɢɧɬɟɪɩɨɥɹɬɨɪɚ, ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ) 

CAS 
Ɉɛɴɹɜɥɹɟɬ ɩɚɪɚɦɟɬɪɵ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɜɨɞɨɦ ɨɫɟɣ (ɧɚɢɦɟ-

ɧɨɜɚɧɢɟ ɨɫɟɣ, ɬɢɤ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɜɨɞɨɦ) 

COM 
Ɉɛɴɹɜɥɹɟɬ ɨɫɢ (ɨɛɵɱɧɨ ɨɫɶ ɲɩɢɧɞɟɥɹ), ɹɜɥɹɸɳɢɟɫɹ ɨɛɳɢɦɢ ɞɥɹ ɬɟɤɭɳɟɝɨ 

ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɴɹɜɥɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. 
 
ɋɟɤɰɢɹ 2 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɧɫɬɪɭɤɰɢɢ, ɫɨɞɟɪɠɚɳɢɟ ɨɛɴɹɜɥɟɧɢɹ ɭɩɪɚɜɥɹɟ-

ɦɵɯ ɨɬ ɍɑɉɍ ɨɫɟɣ. ɗɬɚ ɫɟɤɰɢɹ ɹɜɥɹɟɬɫɹ ɨɪɢɝɢɧɚɥɶɧɨɣ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɰɟɫɫɚ ɢ 
ɩɨɷɬɨɦɭ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɴɹɜɥɟɧɚ ɫ ɢɧɫɬɪɭɤɰɢɟɣ PRO ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɰɟɫɫɚ. ɇɚ-
ɡɧɚɱɟɧɢɟ ɢɧɫɬɪɭɤɰɢɣ ɫɟɤɰɢɢ 2 ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 3.3. 

 
Ɍɚɛɥɢɰɚ 3.3 – ɇɚɡɧɚɱɟɧɢɟ ɢɧɫɬɪɭɤɰɢɣ 2-ɨɣ ɫɟɰɢɢ ɮɚɣɥɚ AXCFIL 
 
ɂɧɫɬɪɭɤɰɢɹ ɇɚɡɧɚɱɟɧɢɟ 

1 2 
PRO Ɉɛɴɹɜɥɹɟɬ ɧɨɦɟɪ ɬɟɤɭɳɟɝɨ ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ 
NAS Ɉɛɴɹɜɥɹɟɬ ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɫɢ ɞɥɹ ɬɟɤɭɳɟɝɨ ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ 
TPA Ɉɛɴɹɜɥɹɟɬ ɬɢɩ ɨɫɢ ɬɟɤɭɳɟɝɨ ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ 
NTC Ɉɛɴɹɜɥɹɟɬ ɧɨɦɟɪɚ ȾɈɋ ɢ ɐȺɉ ɞɥɹ ɬɟɤɭɳɟɣ ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɣ ɨɫɢ 

RAP 
ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɩɚɪɚɦɟɬɪɵ ɫɤɨɪɨɫɬɢ ɢ ɭɫɤɨɪɟɧɢɹ ɞɥɹ ɬɟɤɭɳɟɣ ɯɚɪɚɤɬɟɪɢɡɭɟ-

ɦɨɣ ɨɫɢ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.3 
 

1 2 

GAS 
Ɉɩɪɟɞɟɥɹɟɬ ɜɟɥɢɱɢɧɭ ɡɚɡɨɪɚ (ɥɸɮɬɚ) ɨɫɢ ɢ ɦɟɪɬɜɭɸ ɡɨɧɭ (ɡɨɧɭ ɧɟɱɭɜɫɬɜɢ-

ɬɟɥɶɧɨɫɬɢ ɫɥɟɞɹɳɟɝɨ ɩɪɢɜɨɞɚ) 

PAS 
ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɢ ɦɟɯɚɧɢɱɟɫɤɢɣ ɲɚɝ ɬɟɤɭɳɟɣ ɯɚɪɚɤɬɟ-

ɪɢɡɭɟɦɨɣ ɨɫɢ 

SKW 
ɨɩɪɟɞɟɥɹɟɬ ɝɥɚɜɧɭɸ ɨɫɶ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ ɬɟɤɭɳɟɣ ɯɚɪɚɤɬɟ-ɪɢɡɭɟɦɨɣ 

ɨɫɶɸ, ɹɜɥɹɸɳɟɣɫɹ ɩɨɞɱɢɧɟɧɧɨɣ ɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɷɬɨɣ ɝɥɚɜɧɨɣ ɨɫɢ 

MCZ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɜɵɯɨɞɚ ɜ ɩɨɡɢɰɢɸ ɦɢɤɪɨ-ɧɭɥɹ ɞɥɹ 

ɬɟɤɭɳɟɣ ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɣ ɨɫɢ 

POS 
ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɚɪɚɦɟɬɪɵ ɞɨɩɭɫɤɚ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɞɥɹ ɬɟɤɭɳɟɣ ɯɚɪɚɤɬɟ-

ɪɢɡɭɟɦɨɣ ɨɫɢ 

SRV 
ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɧɚɱɟɧɢɹ ɨɲɢɛɨɤ (ɚɧɨɦɚɥɢɢ) ɩɪɢɜɨɞɚ ɞɥɹ ɬɟɤɭɳɟɣ ɯɚɪɚɤɬɟ-

ɪɢɡɭɟɦɨɣ ɨɫɢ 

MAN 
Ɉɩɪɟɞɟɥɹɟɬ ɩɚɪɚɦɟɬɪɵ ɫɤɨɪɨɫɬɢ ɢ ɭɫɤɨɪɟɧɢɹ ɜ ɪɟɠɢɦɟ «Ɋɍɑɇɕȿ ɉȿ-

ɊȿɆȿЩȿɇɂə» ɞɥɹ ɬɟɤɭɳɟɣ ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɣ ɨɫɢ 

GMn 
Ɉɩɪɟɞɟɥɹɟɬ ɩɚɪɚɦɟɬɪɵ ɫɤɨɪɨɫɬɢ ɛɵɫɬɪɨɝɨ ɯɨɞɚ ɞɥɹ ɬɟɤɭɳɟɣ ɯɚɪɚɤ-

ɬɟɪɢɡɭɟɦɨɣ ɨɫɢ 

LOP 
ɍɫɬɚɧɚɜɥɢɜɚɟɬ ɡɧɚɱɟɧɢɟ ɡɨɧɵ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ (Ɉɉ) ɞɥɹ ɬɟɤɭɳɟɣ 

ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɣ ɨɫɢ 

MFC 
ɨɛɴɹɜɥɹɟɬ ɢɞɟɧɬɢɮɢɤɚɬɨɪɵ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ Ɉɉ(+) ɢ Ɉɉ(-) ɞɥɹ ɬɟɤɭɳɟɣ 

ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɣ ɨɫɢ 

POM 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɚɪɚɦɟɬɪɨɜ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɫɢ ɲɩɢɧɞɟɥɹ 

(ɫɦɟɳɟɧɢɟ, ɫɤɨɪɨɫɬɶ ɩɨɪɨɝɚ) 
 
ɋɟɤɰɢɹ 3 ɫɨɞɟɪɠɢɬ ɢɧɫɬɪɭɤɰɢɢ (ɬɚɛɥ. 4.4), ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɟ ɩɚɪɚɦɟɬɪɵ, ɨɬ-

ɧɨɫɹɳɢɟɫɹ ɤ ɤɨɪɪɟɤɰɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɲɢɛɨɤ. ɉɪɈ ɍɑɉɍ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɩɟɧɫɚɰɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɲɢɛɨɤ ɞɥɹ ɜɫɟɯ ɨɫɟɣ. Ɍɚɪɢ-
ɪɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɲɢɛɨɤ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɩɚɦɹɬɶ. 

 
Ɍɚɛɥɢɰɚ 3.4 – ɇɚɡɧɚɱɟɧɢɟ ɢɧɫɬɪɭɤɰɢɣ ɫɟɤɰɢɢ 3 ɮɚɣɥɚ AXCFIL 
 

ɂɧɫɬɪɭɤɰɢɹ ɇɚɡɧɚɱɟɧɢɟ 
PRO ɨɛɴɹɜɥɹɟɬ ɧɨɦɟɪ ɩɪɨɰɟɫɫɚ, ɹɜɥɹɸɳɟɝɨɫɹ ɬɟɤɭɳɢɦ ɩɪɢ ɯɚɪɚɤ-ɬɟɪɢɡɚɰɢɢ 

NAS 
ɨɛɴɹɜɥɹɟɬ ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɫɢ, ɞɥɹ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬɫɹ ɤɨɦɩɟɧɫɚɰɢɹ ɩɨɝɪɟɲ-

ɧɨɫɬɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ 

PAS 
ɨɩɪɟɞɟɥɹɟɬ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɫɨɫɟɞɧɢɦɢ ɬɨɱɤɚɦɢ ɤɨɦɩɟɧ-ɫɚɰɢɢ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɲɢɛɨɤ 

Exxx 
ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɱɟɧɢɟ ɨɲɢɛɤɢ ɦɟɠɞɭ ɡɧɚɱɟɧɢɟɦ, ɫɱɢɬɚɧɧɵɦ ɫ ɞɚɬɱɢɤɚ, ɢ 

ɪɟɚɥɶɧɨɣ ɩɨɡɢɰɢɟɣ ɨɫɢ. 
NM0 ɨɛɴɹɜɥɹɟɬ ɧɨɦɟɪ ɤɨɪɪɟɤɬɨɪɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɨɩɨɪɧɨɣ ɬɨɱɤɟ 
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3.2.3.3 Ɏɚɣɥ PGCFIL 

Ɏɚɣɥ PGCFIL – ɮɚɣɥ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ. ɉɟɪɜɨɣ ɢɧɫɬɪɭɤɰɢɟɣ ɮɚɣɥɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɜɫɟɝɞɚ NEW ɢɥɢ OLD. 

ȿɫɥɢ ɭɫɬɚɧɨɜɥɟɧɚ ɢɧɫɬɪɭɤɰɢɹ NEW, ɩɪɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɍɑɉɍ ɫɛɪɚɫɵɜɚɟɬ-
ɫɹ ɜɫɹ ɩɚɦɹɬɶ, ɧɚɤɨɩɥɟɧɧɚɹ ɪɚɧɟɟ ɞɥɹ ɩɪɨɰɟɫɫɚ: 

- ɜɵɛɪɚɧɧɚɹ ɤɨɦɚɧɞɨɣ SPG ɭɩɪɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦɦɚ; 
- ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ; 
- ɮɭɧɤɰɢɹ Ɍ (ɧɨɦɟɪ ɢɧɫɬɪɭɦɟɧɬɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɲɩɢɧɞɟɥɟ) ɢ ɬ.ɩ. 
ȿɫɥɢ ɭɫɬɚɧɨɜɥɟɧɚ ɢɧɫɬɪɭɤɰɢɹ OLD, ɩɪɢ ɡɚɩɭɫɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɍɑɉɍ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɫɹ ɩɚɦɹɬɶ, ɧɚɤɨɩɥɟɧɧɚɹ ɪɚɧɟɟ ɞɥɹ ɩɪɨɰɟɫɫɚ: 
- ɜɵɛɪɚɧɧɚɹ ɤɨɦɚɧɞɨɣ SPG ɭɩɪɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦɦɚ; 
- ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ; 
- ɮɭɧɤɰɢɹ Ɍ (ɧɨɦɟɪ ɢɧɫɬɪɭɦɟɧɬɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɲɩɢɧɞɟɥɟ); 
- ɫɨɯɪɚɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɫɢɝɧɚɥɨɜ ɩɚɤɟɬɚ «Ɍ», ɩɪɢɫɜɨɟɧɧɵɯ ɢɡ ɉɅ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɩɨ ɤɨɦɚɧɞɟ RCM ɩɨɫɥɟ ɩɟɪɟɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɢɥɢ ɩɟɪɟɡɚɩɭɫɤɚ ɍɑɉɍ. 
Ɏɚɣɥ PGCFIL ɫɨɫɬɨɢɬ ɢɡ ɲɟɫɬɢ ɫɟɤɰɢɣ. ȿɫɥɢ ɍɑɉɍ ɭɩɪɚɜɥɹɟɬ ɧɟɫɤɨɥɶɤɢ-

ɦɢ ɩɪɨɰɟɫɫɚɦɢ, ɬɨ ɫɟɤɰɢɢ 2, 4, 5, 6 ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɩɢɫɚɧɵ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɰɟɫɫɚ. 
ɋɟɤɰɢɢ 1 ɢ 3 ɹɜɥɹɸɬɫɹ ɨɛɳɢɦɢ ɞɥɹ ɜɫɟɯ ɩɪɨɰɟɫɫɨɜ. ɇɚɡɧɚɱɟɧɢɟ ɫɟɤɰɢɣ ɮɚɣɥɚ 
ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 3.5. 

 
Ɍɚɛɥɢɰɚ 3.5 – ɇɚɡɧɚɱɟɧɢɟ ɫɟɤɰɢɣ ɮɚɣɥɚ PGCFIL 
 

ɇɨɦɟɪ ɫɟɤɰɢɢ ɇɚɡɧɚɱɟɧɢɟ 

1 
ɉɨɡɜɨɥɹɟɬ ɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɬɶ ɬɪɟɯɛɭɤɜɟɧɧɵɟ ɤɨɞɵ, ɞɨɩɭɳɟɧɧɵɟ ɩɪɢ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɍɉ 
2 ɉɨɡɜɨɥɹɟɬ ɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɬɶ ɩɟɪɟɦɟɧɧɵɟ ɉɪɈ ɍɑɉɍ 
3 ɉɨɡɜɨɥɹɟɬ ɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɬɶ ɬɪɟɯɛɭɤɜɟɧɧɵɟ ɤɨɞɵ JCL 

4 
ɉɨɡɜɨɥɹɟɬ ɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɬɶ ɛɢɛɥɢɨɬɟɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɝɪɚɦɦ 
ɢ ɮɚɣɥɵ: ɧɚɱɚɥɶɧɵɯ ɬɨɱɟɤ, ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɩɨɢɫɤɚ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɟɪɟ-

ɦɟɳɟɧɢɹ ɨɫɟɣ ɨɬ ɉɪɈ ɍɑɉɍ 
5 ɉɟɪɫɨɧɚɥɢɡɢɪɭɟɬ ɭɩɪɚɜɥɹɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɫɬɚɧɨɤ) 

6 
ɉɨɡɜɨɥɹɟɬ ɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɬɶ ɨɫɢ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɤɨɪɪɟɤɬɨɪɵ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɩɭɥɶɬɟ ɭɩɪɚɜɥɟɧɢɹ 
 
Ɏɚɣɥ PGCFIL: 
NEW  
*1  
*2  
SIM=E,,60,,,  
SIM=ɪ,,100,,,  
*3  
*4  
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PRO=1  
ASS=USO,1  
NPL=20,20  
NDD=MP1  
FIL=FILEOR/MP3,FILCOR/MP3,,,  
PRO=2  
ASS=USO,1  
NPL=15,15  
NDD=MP2  
FIL=FILEOR/MP3,FILCOR/MP3,,,  
*5  
PRO=1  
NIP=1  
TOF=6  
NAM=Z  
NPD=Z,X  
PRO=2  
NIP=3  
TOF=6  
NAM=Z  
NPD=Z,X  
*6  
PRO=1  
MAS=XZ  
PRO=2  
MAS=XZ  
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3.2.3.4 Ɏɚɣɥ IOCFIL 

Ɏɚɣɥ IOCFIL ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɩɚɪɚɦɟɬɪɵ ɉɅ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɟɪɫɨɧɚɥɢɡɢɪɨ-
ɜɚɬɶ ɍɑɉɍ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. ɉɅ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɜɹɡɶ ɦɟɠɞɭ ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɫɬɚɧɤɚ ɢ ɉɪɈ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɟɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ. 
Ɏɚɣɥ ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪёɯ ɫɟɤɰɢɣ, ɧɚɡɧɚɱɟɧɢɟ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 3.6. 

 
Ɍɚɛɥɢɰɚ 3.6 – ɇɚɡɧɚɱɟɧɢɟ ɫɟɤɰɢɣ ɮɚɣɥɚ IOCFIL 
 

ɋɟɤɰɢɹ ɇɚɡɧɚɱɟɧɢɟ 
1 Ɉɩɪɟɞɟɥɹɟɬ ɩɚɪɚɦɟɬɪɵ ɪɚɡɦɟɳɟɧɢɹ ɉɅ, ɩɚɪɚɦɟɬɪɵ ɦɨɞɭɥɟɣ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨ-

ɞɨɜ/ɜɵɯɨɞɨɜ. 
2 Ɉɛɴɹɜɥɹɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɪɟɠɢɦɵ ɢɫɩɨɥɧɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ 

(ɡɚɩɢɫɵɜɚɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɴɹɜɥɹɟɦɨɝɨ ɩɪɨɰɟɫɫɚ) 
3 ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɴɹɜɥɟɧɢɹ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
4 Ɉɩɪɟɞɟɥɹɟɬ ɩɟɪɟɦɟɧɧɵɟ ɩɚɤɟɬɚ «Ɍ» ɢ ɫɨɞɟɪɠɢɬ ɢɧɫɬɪɭɤɰɢɢ Ɍɯɯ 

 
 
Ɏɚɣɥ IOCFIL: 
*1  
ALM = 0  
IN1 = 0, 1, 2, 3,,,,  
OUO = 4, 5,,,,,,  
CLO = 10, 3  
*2  
PRO = 1  
MOO = 6, C, 0  
M01 = 2, 4, 0  
M02 = 2, 24, 20  
M03 = 45, 0, 21  
M05 = 6, 0, 21  
M06 = 2, 14, 62  
M07 = 45, 0, 44  
M09 = 6, 0, 44  
M10 = 45, 0, 77  
M11 = 6, 0, 77  
M12 = 45, 0, 77  
M13 = 45, 0, 21  
M14 = 45, 0, 21  
M19 = 45, 0, 21  
M30 = 2, 24, 0  
M60 = 2, 4, 3  
PRO = 2  
MOO = 6, C, 0  
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M01 = 2, 4, 0  
M02 = 2, 24, 20  
M03 = 45, 0, 21  
M05 = 6, 0, 21  
M06 = 2, 14, 62  
M07 = 45, 0, 44  
M09 = 6, 0, 44  
M10 = 45, 0, 77  
M11 = 6, 0, 77  
M12 = 45, 0, 77  
M13 = 45, 0, 21  
M14 = 45, 0, 21  
M19 = 45, 0, 21  
M30 = 2, 24, 0  
M60 = 2, 4, 3  
*3  
PRO = 1  
ASM = S  
TA1 = V, E, 0, 32, .7, .3  
AS1 = B, 0, 0, 360  
UCDA = B  
CWD = 0040  
ADV = A,0  
PRO = 2  
ASM = S  
CWD = 0040  
*4  
TO1 = 10  
TO2 = 0  
TO3 = 10  
TO4 = 0  
TO5 = 15  
TO6 = 0  
TO7 = 2  
TO8 = 0  
TO9 = 9  
T10 = 0  
T11 = 2  
T12 = 0  
T13 = 68  
T14 = 0  
T15 = 30  
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3.3 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɫɬɚɧɤɚ 

3.3.1 ɂɧɬɟɪɮɟɣɫ PLC 

ɂɧɬɟɪɮɟɣɫ PLC – ɩɪɨɝɪɚɦɦɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɟɚɥɢɡɚ-
ɰɢɢ ɥɨɝɢɤɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɍɑɉɍ ɢ ɭɩɪɚɜɥɹɟɦɵɦ ɨɛɨɪɭɞɨɜɚ-ɧɢɟɦ. ɂɧ-
ɬɟɪɮɟɣɫ ɢɦɟɟɬ ɫɜɨɣ ɹɡɵɤ, ɧɚ ɤɨɬɨɪɨɦ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɚ ɥɨɝɢɤɢ ɭɩɪɚɜɥɹɟɦɨ-
ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɉɅ), ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɱɚɫɬɶ ɉɪɈ, ɢɫɩɨɥɶɡɭɟɦɭɸ ɞɥɹ ɤɨɧ-
ɤɪɟɬɢɡɚɰɢɢ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɬ ɍɑɉɍ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɂɧɬɟɪɮɟɣɫ PLC ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɛɚɡɨɜɨɝɨ ɉɪɈ ɍɑɉɍ ɫ ɭɩɪɚɜ-
ɥɹɟɦɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɱɟɪɟɡ ɉɅ, ɢɫɩɨɥɶɡɭɹ ɩɪɢ ɷɬɨɦ ɤɨɧɤɪɟɬɧɵɟ ɚɥɝɨɪɢɬɦɵ 
(ɩɪɨɬɨɤɨɥɵ ɫɜɹɡɢ).  

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ PLC ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɢɝɧɚɥɵ, ɫɝɪɭɩ-
ɩɢɪɨɜɚɧɧɵɟ ɜ ɱɟɬɵɪɟ ɩɚɤɟɬɚ. Ʉɚɠɞɵɣ ɩɚɤɟɬ ɢɦɟɟɬ ɫɜɨɸ ɫɬɪɭɤɬɭɪɭ ɢ ɫɜɨɸ ɪɚɛɨ-
ɱɭɸ ɡɨɧɭ (ɧɚɡɧɚɱɟɧɢɟ). Ʉɚɠɞɵɣ ɩɚɤɟɬ ɪɚɡɛɢɬ ɧɚ ɪɚɡɴёɦɵ ɩɨ 32 ɫɢɝɧɚɥɚ ɤɚɠɞɵɣ:  

«A» - ɮɢɡɢɱɟɫɤɢɣ ɩɚɤɟɬ: 32 ɪɚɡɴёɦɚ (00A-31A);  
«T» - ɥɨɝɢɱɟɫɤɢɣ ɩɚɤɟɬ: 16 ɪɚɡɴёɦɨɜ (00T-15T);  
«K» - ɥɨɝɢɱɟɫɤɢɣ ɩɚɤɟɬ; 256 ɪɚɡɴёɦɨɜ (000K-255K);  
«N» - ɥɨɝɢɱɟɫɤɢɣ ɩɚɤɟɬ; 256 ɪɚɡɴёɦɨɜ (000N-255N). 
ɋɢɝɧɚɥɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɮɢɡɢɱɟɫɤɢɟ ɜɯɨɞɵ/ɜɵɯɨɞɵ, ɨɬɧɨɫɹɬɫɹ ɤ 

ɮɢɡɢɱɟɫɤɨɦɭ ɩɚɤɟɬɭ «Ⱥ». ɋɢɝɧɚɥɵ ɩɚɤɟɬɚ «Ⱥ» ɞɟɥɹɬɫɹ ɧɚ ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɉɅ. Ɂɚ ɜɯɨɞɧɵɦɢ ɫɢɝɧɚɥɚɦɢ ɜ ɩɚɤɟɬɟ «Ⱥ» ɡɚɤɪɟɩɥɟɧɵ ɪɚɡɴёɦɵ 00-
03, 08-11, 16-19, ɚ ɡɚ ɜɵɯɨɞɧɵɦɢ – ɪɚɡɴёɦɵ 04-06, 12, 13, 20, 21. 

ɇɨɦɟɪɚ ɪɚɡɴёɦɨɜ ɞɢɫɤɪɟɬɧɵɯ ɜɯ./ɜɵɯ., ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɍɑɉɍ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɛɴɹɜɥɟɧɵ ɜ ɩɟɪɜɨɣ ɫɟɤɰɢɢ ɮɚɣɥɚ IOCFIL. 

ɋɢɝɧɚɥɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɤɨɧɫɬɚɧɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɉɅ, ɨɬɧɨɫɹɬɫɹ 
ɤ ɩɚɤɟɬɭ «Ɍ». ɋɢɝɧɚɥɵ ɩɚɤɟɬɚ «Ɍ» - ɷɬɨ 64 ɡɚɩɢɫɢ ɢɥɢ 512 ɜɧɭɬɪɟɧɧɢɯ ɫɢɝɧɚɥɨɜ, 
ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɧɵɯ ɡɚ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɞɥɹ ɡɚɩɢɫɢ ɢɧɮɨɪɦɚɰɢɢ, ɫɨɯɪɚɧɹɸɳɟɣɫɹ ɩɪɢ 
ɨɬɤɥɸɱɟɧɢɢ ɍɑɉɍ. Ɂɚɩɢɫɶ ɡɧɚɱɟɧɢɣ ɞɥɹ ɷɬɢɯ ɫɢɝɧɚɥɨɜ ɦɨɠɟɬ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɚ 
ɱɟɪɟɡ ɱɟɬɜёɪɬɭɸ ɫɟɤɰɢɸ ɮɚɣɥɚ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ ɥɨɝɢɤɢ IOCFIL ɢɥɢ ɢɡ ɉɅ. 

ɋɢɝɧɚɥɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɪɚɛɨɱɭɸ ɩɚɦɹɬɶ ɉɅ, ɨɬɧɨɫɹɬɫɹ ɤ ɩɚɤɟɬɚɦ 
«Ʉ» ɢ «N» (ɥɨɝɢɱɟɫɤɢɟ ɩɚɤɟɬɵ). 

 Ɉɩɪɟɞɟɥёɧɧɚɹ ɱɚɫɬɶ ɷɬɢɯ ɫɢɝɧɚɥɨɜ (ɛɚɡɨɜɚɹ ɱɚɫɬɶ) ɢɦɟɟɬ ɫɩɟɰɢɚɥɶɧɨɟ ɧɚ-
ɡɧɚɱɟɧɢɟ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɚɤɬɢɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜɵɩɨɥɧɹɟɬ ɨɩɪɟɞɟɥёɧɧɵɣ ɞɢɚɥɨɝ 
ɦɟɠɞɭ ɛɚɡɨɜɵɦ ɉɪɈ ɢ ɉɅ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɬɪɟɛɭɟɦɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɸ ɰɢɤɥɚ ɷɥɟɤ-
ɬɪɨɚɜɬɨɦɚɬɢɤɢ. 

ɑɚɫɬɶ ɫɢɝɧɚɥɨɜ ɩɚɤɟɬɚ «Ʉ» ɢ «N» (ɫɜɨɛɨɞɧɚɹ ɱɚɫɬɶ, ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɧɚɹ ɡɚ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ) ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɉɅ ɤɚɤ ɪɚɛɨɱɚɹ ɩɚɦɹɬɶ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬ-
ɜɟɧɧɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɫɨɛɨɣ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ ɜɧɭɬɪɢ ɫɚɦɨɣ ɉɅ, ɚ ɬɚɤɠɟ ɜ ɤɚɱɟɫɬɜɟ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɢɝɧɚɥɨɜ ɩɪɨɬɨɤɨɥɚ ɨɛɦɟɧɚ ɦɟɠɞɭ ɛɚɡɨɜɵɦ ɉɪɈ ɢ ɉɅ. ɇɚɡɧɚɱɟ-
ɧɢɟ ɤɚɠɞɨɝɨ ɫɢɝɧɚɥɚ ɫɜɨɛɨɞɧɨɣ ɱɚɫɬɢ ɩɚɤɟɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɚɦɢɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 
 

3.3.2 ɉɪɨɝɪɚɦɦɚ ɥɨɝɢɤɢ ɫɬɚɧɤɚ 
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ɉɪɨɝɪɚɦɦɚ ɥɨɝɢɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɦɟɯɚ-
ɧɢɡɦɚɦɢ ɫɬɚɧɤɚ ɢ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɧɚ ɹɡɵɤɟ PLC, ɤɨɬɨɪɵɣ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧ ɜ [14]. 
Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɹɡɶ ɦɟɠɞɭ ɉɪɈ ɍɑɉɍ ɢ ɨɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɅ ɦɨɠɟɬ ɛɵɬɶ ɜɜɟɞɟɧɚ ɜ ɍɑɉɍ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɤɥɚɜɢɚɬɭɪɵ, ɥɢɛɨ ɡɚ-
ɝɪɭɠɟɧɚ ɫ ɢɦɟɸɳɟɝɨɫɹ ɭ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

Ⱦɥɹ ɥɭɱɲɟɝɨ ɩɨɧɢɦɚɧɢɹ ɩɪɨɝɪɚɦɦɵ ɜ ɟɟ ɬɟɤɫɬ ɜɜɨɞɹɬɫɹ ɤɨɦɦɟɧɬɚɪɢɢ. Ɋɚɫ-
ɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɨ ɉɅ, ɧɚɩɢɫɚɧɧɭɸ ɞɥɹ ɫɬɚɧɤɚ «Starag». 
 ;**FDD-106** 
$ 

;ɍɋɌȺɇɈȼɄȺ "ȼɕȻɈɊ ɊȿɀɂɆȺ" ɉɊɂ ȼɄɅɘɑȿɇɂɂ 
P1=[W100N0=0] 

DOF:P1 

W100N0=1 

ENDF 

W100N0=MUX(1,5,6),(I2N0,I2N5,I2N6)(ɜɵɛɨɪ ɪɟɠɢɦɚ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲ) 
W15K0=MUX(205,77,64,0),(U202K11,U202K13,U203K7,U202K12) 

; 

U202K11=[W100N0=5](ɪɟɠɢɦ PULT) 
U202K12=[W100N0=1] 

U202K13=[W100N0=6](ɪɟɠɢɦ ɊɍɑɇɕХ ɉȿɊȿɆȿɓȿɇɂɃ ɈɋȿɃ) 
U202K14=/[W100N0=5](ɧɟ ɊȿɀɂɆ PULT) 
; 

W11N0=1(ɡɚɩɢɫɶ «ɂɋХɈȾɇɈȿ» ɧɚɞ ɤɥɚɜɢɲɟɣ F1) 
W11N1=2(ɡɚɩɢɫɶ «ȼɄɅ/ȼɕɄɅ ɋɌȺɇɄȺ» ɧɚɞ ɤɥɚɜɢɲɟɣ F2) 
W11N2=3(ɡɚɩɢɫɶ «ɋɈɀ» ɧɚɞ ɤɥɚɜɢɲɟɣ F3) 
W11N3=4(ɡɚɩɢɫɶ «ɋȼȿɌ» ɧɚɞ ɤɥɚɜɢɲɟɣ F4) 
W12N0=5(ɡɚɩɢɫɶ «ȼɕХɈȾ ȼ ɇɈɅɖ» ɧɚɞ ɤɥɚɜɢɲɟɣ F5) 
W12N1=6(ɡɚɩɢɫɶ «ȼɇȿɒɇɂɃ ɉɍɅɖɌ+Ɇ» ɧɚɞ ɤɥɚɜɢɲɟɣ F6) 
W12N2=7(ɡɚɩɢɫɶ «Ɋɍɑɇɕȿ ɉȿɊȿɆȿɓɇ» ɧɚɞ ɤɥɚɜɢɲɟɣ F7) 
W12N3=8(ɡɚɩɢɫɶ «ɋȻɊɈɋ» ɧɚɞ ɤɥɚɜɢɲɟɣ F8) 
; 

DOF:[W100N0=1]+[W100N0=5] 

W13N0=MUX(20,19),(U101N17,U101N16)(ɢɧɞɢɤɚɰɢɹ ɜɤɥ/ɜɵɤɥ ɫɬɚɧɤɚ ɫɥɟɜɚ ɨɬ F11) 
W13N1=0 

W13N2=MUX(151,150),(U202K11,U202K14)(ɢɧɞɢɤɚɰɢɹ ɜɤɥɸɱɟɧɢɹ ɪɟɠɢɦɚ PULT) 
W13N3=MUX(54,53),(U101N15,U101N14)(ɢɧɞɢɤɚɰɢɹ ɜɤɥ ɋɈɀ ɫɥɟɜɚ ɨɬ F14) 
W14N0=MUX(44,43),(U102N04,U102N03)(ɢɧɞɢɤɚɰɢɹ ɜɤɥ/ɜɵɤɥ ɨɫɜɟɲɟɧɢɹ ɫɥɟɜɚ ɨɬ F15) 
W14N1=MUX(14,13),(U102N06,U102N05)(ɢɧɞɢɤɚɰɢɹ «ɜɵɯɨɞ ɜ ɧɨɥɶ» ɫɥɟɜɚ ɨɬ F16) 
W14N2=0 

W14N3=0 

ENDF 

ȼ ɞɚɧɧɨɦ ɮɪɚɝɦɟɧɬɟ ɉɅ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪ ɪɟɠɢɦɚ ɪɚɛɨɬɵ. ɉɪɢ ɜɵɛɨɪɟ 
ɤɨɧɤɪɟɬɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɫɥɨɜɭ W100N0 ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɧɚ-
ɱɟɧɢɟ. ȿɫɥɢ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɍɑɉɍ W100N0=0, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɫ-
ɯɨɞɧɵɣ ɪɟɠɢɦ W100N0=1. ȼɵɛɨɪ ɪɟɠɢɦɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɥɚɜɢɲɚɦɢ F1, F6, F7. 

ɉɪɢ ɧɚɠɚɬɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ F1-F8 ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɢɝɧɚɥɵ 
I2N0-I2N7. Ʉɥɚɜɢɲɟɣ F1 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɫɯɨɞɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ, ɤɥɚɜɢɲɟɣ F6 – 
ɪɟɠɢɦ ɪɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȼɋɉ, ɤɥɚɜɢɲɟɣ F7 – ɪɟɠɢɦ ɪɭɱɧɵɯ ɩɟɪɟɦɟɳɟ-
ɧɢɣ. 

Ȼɢɬɵ ɫɥɨɜɚ W15K0 ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɫɨɨɛɳɟɧɢɹ ɫɢɫɬɟɦɟ ɨ ɬɨɦ, ɞɟɣɫɬɜɢɹ 
ɤɚɤɢɯ ɤɥɚɜɢɲ ɢ ɤɨɪɪɟɤɬɨɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɩɪɟɳɟɧɵ ɧɚ ɩɭɥɶɬɟ. ȿɫɥɢ ɜɵɛɪɚɧ ɢɫ-
ɯɨɞɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ, W15K0=0, ɬ.ɟ. ɡɚɩɪɟɬɚ ɧɚ ɜɵɛɨɪ ɤɥɚɜɢɲ ɢ ɤɨɪɪɟɤɬɨɪɨɜ ɋɉ 
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ɧɟɬ. ȿɫɥɢ ɜɵɛɪɚɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȼɋɉ,  W15K0=205, ɬ .ɟ. ɡɚɩɪɟɬ 
ɧɚ ɋɉ: ɤɥɚɜɢɲɢ «ɉɍɋɄ», ɜɵɛɨɪɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɤɨɪɪɟɤɬɨɪɚ ɩɨɞɚɱ JOG, ɜɵɛɨɪɚ 
ɨɫɢ, ɜɵɛɨɪɚ «JOG». ȿɫɥɢ ɜɵɛɪɚɧ ɪɟɠɢɦ ɪɭɱɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ W15K0=77, ɬ. ɟ. ɡɚ-
ɩɪɟɬ ɧɚ ɋɉ: ɤɥɚɜɢɲɢ «ɉɍɋɄ», ɜɵɛɨɪɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɤɨɪɪɟɤɬɨɪɚ ɩɨɞɚɱ «JOG», 
ɜɵɛɨɪɚ ɨɫɢ. 

ɋɥɨɜɚ W11N0-W11N3, W12N0-W12N3 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚ-
ɩɪɨɫɨɜ ɜɵɜɨɞɚ ɬɟɤɫɬɚ ɜ ɩɨɥɹ ɧɚɞ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɤɥɚɜɢɲɚɦɢ F1–F8 ɜ ɜɢɞɟɨ-
ɫɬɪɚɧɢɰɟ #7 (ɬɚɛɥ. 3.7). 

 
Ɍɚɛɥɢɰɚ 3.7 – ɇɚɡɧɚɱɟɧɢɟ ɛɚɣɬɨɜ W11N0-W11N3, W12N0-W12N3 
 

Ȼɚɣɬ Ɂɚɩɢɫɶ ɇɚɡɧɚɱɟɧɢɟ 

W11N0 ɂɋɏɈȾɇɈȿ 
ɇɨɦɟɪ ɡɚɩɢɫɢ ɢɡ ɮɚɣɥɚ LGCMNU ɞɥɹ ɟё ɢɧɞɢɤɚɰɢɢ 

ɜ ɦɟɧɸ ɜɢɞɟɨɤɚɞɪɚ #7 ɧɚɞ ɤɥɚɜɢɲɟɣ «F1» 

W11N1 ȼɄɅ/ȼɕɄɅ ɋɌȺɇɄȺ 
ɇɨɦɟɪ ɡɚɩɢɫɢ ɢɡ ɮɚɣɥɚ LGCMNU ɞɥɹ ɟё ɢɧɞɢɤɚɰɢɢ 

ɜ ɦɟɧɸ ɜɢɞɟɨɤɚɞɪɚ #7 ɧɚɞ ɤɥɚɜɢɲɟɣ «F2» 

W11N2 ɋɈɀ 
ɇɨɦɟɪ ɡɚɩɢɫɢ ɢɡ ɮɚɣɥɚ LGCMNU ɞɥɹ ɟё ɢɧɞɢɤɚɰɢɢ 

ɜ ɦɟɧɸ ɜɢɞɟɨɤɚɞɪɚ #7 ɧɚɞ ɤɥɚɜɢɲɟɣ «F3» 

W11N3 ɋȼȿɌ 
ɇɨɦɟɪ ɡɚɩɢɫɢ ɢɡ ɮɚɣɥɚ LGCMNU ɞɥɹ ɟё ɢɧɞɢɤɚɰɢɢ 

ɜ ɦɟɧɸ ɜɢɞɟɨɤɚɞɪɚ #7 ɧɚɞ ɤɥɚɜɢɲɟɣ «F4» 

W12N0 ȼɕɏɈȾ ȼ ɇɈɅɖ 
ɇɨɦɟɪ ɡɚɩɢɫɢ ɢɡ ɮɚɣɥɚ LGCMNU ɞɥɹ ɟё ɢɧɞɢɤɚɰɢɢ 

ɜ ɦɟɧɸ ɜɢɞɟɨɤɚɞɪɚ #7 ɧɚɞ ɤɥɚɜɢɲɟɣ «F5» 

W12N1 ȼɇȿɒɇɂɃ ɉɍɅɖɌ 
ɇɨɦɟɪ ɡɚɩɢɫɢ ɢɡ ɮɚɣɥɚ LGCMNU ɞɥɹ ɟё ɢɧɞɢɤɚɰɢɢ 

ɜ ɦɟɧɸ ɜɢɞɟɨɤɚɞɪɚ #7 ɧɚɞ ɤɥɚɜɢɲɟɣ «F6» 

W12N2 Ɋɍɑɇɕȿ ɉȿɊȿɆȿɓȿɇɂə 
ɇɨɦɟɪ ɡɚɩɢɫɢ ɢɡ ɮɚɣɥɚ LGCMNU ɞɥɹ ɟё ɢɧɞɢɤɚɰɢɢ 

ɜ ɦɟɧɸ ɜɢɞɟɨɤɚɞɪɚ #7 ɧɚɞ ɤɥɚɜɢɲɟɣ «F7» 

W12N3 ɋȻɊɈɋ 
ɇɨɦɟɪ ɡɚɩɢɫɢ ɢɡ ɮɚɣɥɚ LGCMNU ɞɥɹ ɟё ɢɧɞɢɤɚɰɢɢ 

ɜ ɦɟɧɸ ɜɢɞɟɨɤɚɞɪɚ #7 ɧɚɞ ɤɥɚɜɢɲɟɣ «F8» 
    
Ȼɚɣɬɵ W13N0-W13N3, W14N0-W14N3 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚ-

ɩɪɨɫɨɜ ɜɵɜɨɞɚ ɢɤɨɧɨɤ ɋɉ ɢɡ ɮɚɣɥɚ CNC.USR ɜ ɩɨɥɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɜɢɞɟɨ-
ɫɬɪɚɧɢɰɟ #7 ɫɥɟɜɚ ɨɬ ɤɥɚɜɢɲ F11–F18 (ɬɚɛɥ. 3.8). 

 
Ɍɚɛɥɢɰɚ 3.8 – ɇɚɡɧɚɱɟɧɢɟ ɛɚɣɬɨɜ W13N0-W13N3, W14N0-W14N3 
 

Ȼɚɣɬ ɂɧɞɢɤɚɰɢɹ ɇɚɡɧɚɱɟɧɢɟ 
1 2 3 

W13N0 ȼɄɅ/ȼɕɄɅ ɋɌȺɇɄȺ 
ɇɨɦɟɪ ɢɤɨɧɤɢ ɢɡ ɮɚɣɥɚ CNC.USR ɞɥɹ ɟё ɢɧɞɢɤɚɰɢɢ ɜ ɦɟ-

ɧɸ ɜɢɞɟɨɤɚɞɪɚ #7 ɫɥɟɜɚ ɨɬ ɤɥɚɜɢɲɢ «F11» 

W13N2 
ȼɄɅ/ȼɕɄɅ ɊȿɀɂɆȺ 

PULT 

ɇɨɦɟɪ ɢɤɨɧɤɢ ɢɡ ɮɚɣɥɚ CNC.USR ɞɥɹ ɟё ɢɧɞɢɤɚɰɢɢ ɜ ɦɟ-
ɧɸ ɜɢɞɟɨɤɚɞɪɚ #7 ɫɥɟɜɚ ɨɬ ɤɥɚɜɢɲɢ «F13» 

 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.8 
 

1 2 3 
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W13N3 ȼɄɅ ɋɈɀ 
ɇɨɦɟɪ ɢɤɨɧɤɢ ɢɡ ɮɚɣɥɚ CNC.USR ɞɥɹ ɟё ɢɧɞɢɤɚɰɢɢ 

ɜ ɦɟɧɸ ɜɢɞɟɨɤɚɞɪɚ #7 ɫɥɟɜɚ ɨɬ ɤɥɚɜɢɲɢ «F14» 

W14N0 ȼɄɅ/ȼɕɄɅ Ɉɋȼȿɓȿɇɂə 
ɇɨɦɟɪ ɢɤɨɧɤɢ ɢɡ ɮɚɣɥɚ CNC.USR ɞɥɹ ɟё ɢɧɞɢɤɚɰɢɢ 

ɜ ɦɟɧɸ ɜɢɞɟɨɤɚɞɪɚ #7 ɫɥɟɜɚ ɨɬ ɤɥɚɜɢɲɢ «F15» 
 

W14N1 ȼɕɏɈȾ ȼ ɇɈɅɖ 
ɇɨɦɟɪ ɢɤɨɧɤɢ ɢɡ ɮɚɣɥɚ CNC.USR ɞɥɹ ɟё ɢɧɞɢɤɚɰɢɢ 

ɜ ɦɟɧɸ ɜɢɞɟɨɤɚɞɪɚ #7 ɫɥɟɜɚ ɨɬ ɤɥɚɜɢɲɢ «F16» 
 

 

;VKL STANKA 

;SPEPN 

U10K20=I06K21 

U101N16=/I00K2(ɫɬɚɧɨɤ ɜɵɤɥɸɱɟɧ) 
U101N17=I00K2(ɫɬɚɧɨɤ ɜɤɥɸɱɟɧ) 
C21I(2)=I2N1(ɧɚɠɚɬɚ ɤɥɚɜɢɲɚ F2) 

ɋɢɝɧɚɥ I06K21 (ASPEPN) ɫɨɨɛɳɚɟɬ ɜ ɉɅ ɨ ɝɨɬɨɜɧɨɫɬɢ ɍɑɉɍ ɤ ɩɨɞɚɱɟ 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɬɚɧɨɤ («1» - ɍɑɉɍ ɝɨɬɨɜɨ, «0» - ɍɑɉɍ ɧɟ ɝɨɬɨɜɨ). 
ɗɬɨɬ ɫɢɝɧɚɥ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɉɅ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɪɟɥɟ SPEPN ɫɢɝɧɚɥɨɦ RSPEPN 
(U10K20). ɋɢɝɧɚɥ U10K20 (RSPEPN) ɹɜɥɹɟɬɫɹ ɡɚɩɪɨɫɨɦ ɛɚɡɨɜɨɦɭ ɉɪɈ ɞɥɹ ɜɤɥɸ-
ɱɟɧɢɹ ɢɦ ɪɟɥɟ SPEPN ɜ ɛɥɨɤɟ ɩɢɬɚɧɢɹ ɍɑɉɍ. 

ɋɢɝɧɚɥ I00K2 (CONP) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1» ɜ ɦɨɦɟɧɬ ɜɤɥɸɱɟɧɢɹ ɫɬɚɧɤɚ ɢ 
ɫɛɪɚɫɵɜɚɸɬɫɹ ɜ «0» ɩɨɫɥɟ ɚɜɚɪɢɢ ɢɥɢ ɜɵɤɥɸɱɟɧɢɹ ɫɬɚɧɤɚ. ɇɚɡɧɚɱɟɧɢɟ ɫɢɝɧɚɥɨɜ 
U101N16, U101N17 ɨɩɪɟɞɟɥɟɧɨ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. Ⱦɚɧɧɵɟ ɫɢɝɧɚɥɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ 
ɞɥɹ ɜɵɜɨɞɚ ɢɤɨɧɨɤ ɜ ɩɨɥɟ ɫɥɟɜɚ ɨɬ ɤɥɚɜɢɲɢ F11 (ɢɧɞɢɤɚɰɢɹ ɜɤɥ/ɜɵɤɥ ɫɬɚɧɤɚ) ɜɢ-
ɞɟɨɫɬɪɚɧɢɰɵ #7. 

ȼɤɥɸɱɟɧɢɟ ɫɬɚɧɤɚ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɥɚɜɢɲɭ F2. 
 ;***Ɉɋȼȿɓȿɇɂȿ ɋɌȺɇɄȺ*** 
C04I(2)=I2N3(ɧɚɠɚɬɚ ɤɧɨɩɤɚ F4) 
U102N03=[C04W=0] 

U102N04=[C04W=1] 

U04A4=U102N04(ɜɤɥɸɱɟɧɢɟ ɨɫɜɟɳɟɧɢɹ ɫɬɚɧɤɚ) 
Ɉɫɜɟɳɟɧɢɟ ɫɬɚɧɤɚ ɜɤɥɸɱɚɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɥɚɜɢɲɭ F4. ɋɱɟɬɱɢɤ C04 ɢ 

ɫɢɝɧɚɥɵ U102N03, U102N04 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɵɜɨɞɚ ɢɤɨɧɨɤ ɜ ɩɨɥɟ ɫɥɟɜɚ ɨɬ 
ɤɥɚɜɢɲɢ F15 (ɢɧɞɢɤɚɰɢɹ ɜɤɥ/ɜɵɤɥ ɨɫɜɟɳɟɧɢɹ) ɜɢɞɟɨɫɬɪɚɧɢɰɵ #7. 

ȼɤɥɸɱɟɧɢɟ ɨɫɜɟɳɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɢɦ ɜɵɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ 
U04A4 ɩɚɤɟɬɚ Ⱥ. 
   ;***OXLAGDENIE*** 
C02I(2)=I2N2(ɧɚɠɚɬɚ ɤɧɨɩɤɚ F3-ɜɤɥɸɱɟɧɢɟ ɋɈɀ) 
U101N15=U04A16 

U80K1=[W03K0=8]*I04K18+U80K1*/[W03K0=9]*/I00K1 

U80K2=[W03K0=9]*I04K18+U80K2*/[W03K0=8]*/I00K1 

;Ɇ08-ɜɤɥɸɱɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ 
;Ɇ09-ɜɵɤɥɸɱɟɧɢɟ ɨɯɥɚɠɞɟɧɢɹ 
U04A16=U80K1+[C02W=1](ɋɈɀ ɜɤɥɸɱɚɟɬɫɹ, ɟɫɥɢ ɧɚɠɚɬɚ F3 ɢɥɢ ɩɟɪɟɞɚɧɚ Ɇ08) 
U101N14=/U04A16 

 Ȼɚɣɬ W03K0 ɩɟɪɟɞɚɟɬ ɜ ɉɅ ɡɧɚɱɟɧɢɟ ɢɦɩɭɥɶɫɧɵɯ Ɇ-ɮɭɧɤɰɢɣ: W03K0=8 – 
ɜɤɥɸɱɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, W03K0=9 – ɜɵɤɥɸɱɟɧɢɟ ɨɯɥɚɠɞɟɧɢɹ. ɋɢɝɧɚɥ 
I00K1 ɹɜɥɹɟɬɫɹ ɢɦɩɭɥɶɫɧɵɦ, ɫ ɞɥɢɬɟɥɶɧɨɫɬɶɸ, ɪɚɜɧɨɣ ɞɜɭɦ ɰɢɤɥɚɦ ɉɅ, ɪɟɚɥɢɡɭɟɬ 
ɫɛɪɨɫ ɞɥɹ ɉɅ. ɋɢɝɧɚɥ I04K18 – ɫɬɪɨɛ ɮɭɧɤɰɢɢ «Ɇ», ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1» ɤɚɠ-
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ɞɵɣ ɪɚɡ, ɤɨɝɞɚ ɡɚɞɚɟɬɫɹ ɧɨɜɚɹ Ɇ-ɮɭɧɤɰɢɹ, ɢ ɢɦɟɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ ɜ ɞɜɚ ɰɢɤɥɚ ɦɟɞ-
ɥɟɧɧɨɣ ɥɨɝɢɤɢ. 

ɋɢɝɧɚɥ U80K1 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɜ ɉɅ ɩɟɪɟɞɚɟɬɫɹ ɮɭɧɤɰɢɹ Ɇ08- 
ɜɤɥɸɱɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɨɫɬɚɟɬɫɹ ɜ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɟɫɥɢ ɧɟ ɩɟɪɟɞɚɟɬɫɹ 
ɮɭɧɤɰɢɹ Ɇ09 ɜɵɤɥɸɱɟɧɢɟ ɨɯɥɚɠɞɟɧɢɹ ɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɫɛɪɨɫ ɉɅ. 

ɋɢɝɧɚɥ U80K2 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɜ ɉɅ ɩɟɪɟɞɚɟɬɫɹ ɮɭɧɤɰɢɹ Ɇ09- 
ɜɵɤɥɸɱɟɧɢɟ ɨɯɥɚɠɞɟɧɢɹ ɢ ɨɫɬɚɟɬɫɹ ɜ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɟɫɥɢ ɧɟ ɩɟɪɟɞɚɟɬɫɹ ɮɭɧɤɰɢɹ 
Ɇ08 ɜɤɥɸɱɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɫɛɪɨɫ ɉɅ. 

ȼɤɥɸɱɟɧɢɟ ɋɈɀ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɢɦ ɫɢɝɧɚɥɨɦ U4A16 ɩɚɤɟɬɚ Ⱥ. 
ɋɢɝɧɚɥ U4A16 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1» ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɥɚɜɢɲɭ F3 ɥɢɛɨ ɩɪɢ ɩɟɪɟ-
ɞɚɱɟ ɮɭɧɤɰɢɢ Ɇ08 ɜɤɥɸɱɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. 

ɋɢɝɧɚɥɵ U101N14 ɂ U101N15 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɵɜɨɞɚ ɢɤɨɧɨɤ ɜ ɩɨɥɟ 
ɫɥɟɜɚ ɨɬ ɤɥɚɜɢɲɢ F14 (ɢɧɞɢɤɚɰɢɹ ɜɤɥɸɱɟɧɢɹ ɋɈɀ) ɜɢɞɟɨɫɬɪɚɧɢɰɵ #7. 
  U60K0=I00A00*I00A01*I00A02*U202K0 
;U60K1=I02A26 

U10K0=/T00U(ɫɢɝɧɚɥ MUSPE) 
U202K0=/U10K0 

T00I(10)=I00A09*[C21W=1] 

U04A05=U202K0(ɜɤɥɸɱɚɸɬɫɹ ɩɭɫɤɚɬɟɥɢ ɩɪɢɜɨɞɨɜ, ɟɫɥɢ ɜɤɥɸɱɟɧ ɫɬɚɧɨɤ) 
U04A09=U202K0*U60K0(ɪɚɡɪɟɲɟɧɢɟ ɪɚɛɨɬɵ ɩɪɢɜɨɞɚ Х) 
U04A10=U202K0*U60K0(ɪɚɡɪɟɲɟɧɢɟ ɪɚɛɨɬɵ ɩɪɢɜɨɞɚ ɍ) 
U04A11=U202K0*U60K0(ɪɚɡɪɟɲɟɧɢɟ ɪɚɛɨɬɵ ɩɪɢɜɨɞɚ Z) 
; 

U10K8=I00K2*U60K0(ɡɚɩɪɨɫ ɜɤɥɸɱɟɧɢɹ ɫɥɟɞ ɪɟɠɢɦɚ ɨɫɢ Х) 
U10K9=I00K2*U60K0(ɫɥɟɞ ɪɟɠɢɦ ɍ) 
U10K10=I00K2*U60K0(ɫɥɟɞ ɪɟɠɢɦ Z) 
T22I(20)=U60K0 

U04A12=I00A09(ɫɬɚɪɬ ɩɪɢɜɨɞɚ Х) 
U04A13=I00A09(ɫɬɚɪɬ ɩɪɢɜɨɞɚ Y) 
U04A14=I00A09(ɫɬɚɪɬ ɩɪɢɜɨɞɚ Z) 

Ɍɚɣɦɟɪ Ɍ00 ɡɚɩɭɫɤɚɟɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚɩɪɹɠɟɧɢɹ +24 ȼ (I0A9=1) ɢ ɩɪɢ ɧɚ-
ɠɚɬɢɢ ɧɚ ɤɥɚɜɢɲɭ F2 (C21W=1). ɉɨ ɢɫɬɟɱɟɧɢɢ 1-ɨɣ ɫɟɤɭɧɞɵ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ 
ɬɚɣɦɟɪɚ Ɍ00 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1» (T00U=1), ɚ ɫɢɝɧɚɥ U10K0(MUSPE) ɫɛɪɚɫɵɜɚ-
ɟɬɫɹ.  

ɋɢɝɧɚɥ U202K0=1, ɟɫɥɢ ɫɢɝɧɚɥ U10K0(MUSPE)=0, ɬ.ɟ. ɟɫɥɢ ɫɬɚɧɨɤ ɜɤɥɸɱɟɧ. 
ɋɢɝɧɚɥ U60K0 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɫɢɝɧɚɥɵ I00A0=1, I00A1=1, 

I00A2=1 (ɫɢɝɧɚɥɵ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢɜɨɞɨɜ ɩɨɞɚɱ) ɢ U202K0=1. ȼɤɥɸɱɟɧɢɟ ɤɨɧɬɚɤɬɨ-
ɪɨɜ ɩɪɢɜɨɞɨɜ ɩɨɞɚɱ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɢɦ ɫɢɝɧɚɥɨɦ U04A05 ɩɪɢ ɭɫɥɨɜɢɢ, 
ɱɬɨ ɜɤɥɸɱɟɧ ɫɬɚɧɨɤ. Ɋɚɡɪɟɲɟɧɢɟ ɪɚɛɨɬɵ ɩɪɢɜɨɞɨɜ ɩɨɞɚɱ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɮɢɡɢɱɟ-
ɫɤɢɦɢ ɫɢɝɧɚɥɚɦɢ U0A09, U04A10, U04A11 ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɜɤɥɸɱɟɧ ɫɬɚɧɨɤ ɢ 
ɩɪɢɜɨɞɵ ɩɨɞɚɱ ɝɨɬɨɜɵ ɤ ɪɚɛɨɬɟ. 

ɋɢɝɧɚɥɵ U10K8…U10K10 ɜɵɩɨɥɧɹɸɬ ɡɚɩɪɨɫ ɜɤɥɸɱɟɧɢɹ ɫɥɟɞɹɳɟɝɨ ɪɟɠɢɦɚ 
ɞɥɹ ɨɫɟɣ, ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɫɢɝɧɚɥɨɜ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢɜɨɞɨɜ ɩɨɞɚɱ ɢ ɫɢɝɧɚɥɟ 
I0K2(CONP)=1. 

ɋɬɚɪɬ ɩɪɢɜɨɞɨɜ ɩɨɞɚɱ ɜɵɩɨɥɧɹɟɬɫɹ ɫɢɝɧɚɥɚɦɢ U4A12…U4A14 ɩɪɢ ɧɚɥɢɱɢɢ 
ɧɚɩɪɹɠɟɧɢɹ +24 ȼ (I0A9=1).     
;COMU 

U10K24=I00K2 
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;CEFA 

U10K25=U60K0 

;CEFAB 

U10K26=/U40K10*/U145K0 

;***HOLD*** 

U10K2=U21K0+U21K2+U21K3+U21K4+U21K8+U21K9+U21K10 

; 

;IMP ɫɦɚɡɤɚ 
U04A06=I00K2*/[W00K2=0](ɫɦɚɡɤɚ ɜɤɥɸɱɟɧɚ ɟɫɥɢ ɨɫɢ ɜ ɞɜɢɠɟɧɢɢ) 

ɋɢɝɧɚɥ U10K24 (COMU) ɪɚɡɪɟɲɚɟɬ ɫɢɫɬɟɦɟ ɧɚɱɢɧɚɬɶ ɩɟɪɟɦɟɳɟɧɢɟ ɨɫɟɣ ɢ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɫɬɚɧɨɤ ɜɤɥɸɱɟɧ (I00K2(CONP)=1). 

ɋɢɝɧɚɥ U10K25 (CEFA) ɞɚɟɬ ɫɢɫɬɟɦɟ ɪɚɡɪɟɲɟɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɣ: «S», 
«Ɍ», «ɢɧɞɟɤɫɧɨɣ ɨɫɢ», «Ɇ» ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1» ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɫɬɚɧɨɤ 
ɜɤɥɸɱɟɧ ɢ ɩɪɢɜɨɞɵ ɝɨɬɨɜɵ ɤ ɪɚɛɨɬɟ. 

ɋɢɝɧɚɥ U10K26 (CEFAB) ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɜ ɫɢɫɬɟɦɟ ɩɨɫɥɟ ɜɵɞɚɱɢ Ɇ-ɮɭɧɤɰɢɣ 
ɤɨɧɰɚ ɞɜɢɠɟɧɢɹ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ «ɛɥɨɤɢɪɨɜɤɚ ɜɵɱɢɫɥɟɧɢɹ». ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɵ-
ɩɨɥɧɟɧɢɟ FILMAS-ɡɚɩɢɫɟɣ ɢ ɤɚɞɪɨɜ ɭɩɪɚɜɥɹɸɳɟɣ ɩɪɨɝɪɚɦɦɵ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɢɫɬɟɦɨɣ ɜ ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ. Ʉɨɝɞɚ ɫɢɝɧɚɥ CEFAB ɫɛɪɨɲɟɧ ɜ 0, ɬɨ 
ɉɅ ɦɨɠɟɬ ɞɟɥɚɬɶ ɡɚɩɪɨɫɵ ɜ ɫɢɫɬɟɦɭ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ FILMAS-ɡɚɩɢɫɟɣ. ȿɫɥɢ 
FILMAS-ɡɚɩɢɫɢ ɫɨɞɟɪɠɚɬ Ɇ-ɮɭɧɤɰɢɢ, ɬɨ ɞɥɹ ɢɯ ɜɵɩɨɥɧɟɧɢɹ ɫɢɝɧɚɥ CEFA ɞɨɥɠɟɧ 
ɛɵɬɶ = 1. ɋɢɫɬɟɦɚ ɨɫɬɚɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ «ɛɥɨɤɢɪɨɜɤɚ ɜɵɱɢɫɥɟɧɢɣ» ɞɨ ɬɟɯ ɩɨɪ, ɩɨ-
ɤɚ CEFAB=0. 

ɋɢɝɧɚɥ U10K2 (HLDR) ɜɵɩɨɥɧɹɟɬ ɡɚɩɪɨɫ ɩɟɪɟɯɨɞɚ ɜ ɫɨɫɬɨɹɧɢɟ «HOLD» ɫ 
ɩɟɪɟɡɚɩɭɫɤɨɦ ɩɨ ɪɚɡɪɟɲɟɧɢɸ. ɉɪɢ ɚɤɬɢɜɢɡɚɰɢɢ ɷɬɨɝɨ ɡɚɩɪɨɫɚ ɫɢɫɬɟɦɚ ɨɫɬɚɧɚɜɥɢ-
ɜɚɟɬ ɩɟɪɟɦɟɳɟɧɢɟ ɨɫɟɣ, ɩɨɫɥɟ ɱɟɝɨ ɫɨɨɛɳɚɟɬ ɨɛ ɷɬɨɦ ɜ ɉɅ ɫɢɝɧɚɥɨɦ HOLDA=1. 
Ⱦɥɹ ɜɵɯɨɞɚ ɢɡ ɫɨɫɬɨɹɧɢɹ «HOLD» ɨɩɟɪɚɬɨɪɭ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ HLDR=0, ɧɚɠɚɬɶ 
ɤɥɚɜɢɲɭ «ɋɌɈɉ», ɞɚɬɶ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ ɨɫɟɣ ɭɫɬɚɧɨɜɤɨɣ COMU=1 ɢ 
ɡɚɩɪɨɫɢɬɶ «ɉɍɋɄ». ɋɢɝɧɚɥ U10K2 (HLDR) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1» ɬɨɝɞɚ, ɤɨɝɞɚ ɚɤ-
ɬɢɜɢɡɢɪɭɸɬɫɹ ɫɢɝɧɚɥɵ ɪɚɡɴɟɦɚ 21 ɩɚɤɟɬɚ Ʉ, ɜɵɩɨɥɧɹɸɳɢɟ ɡɚɩɪɨɫ ɜɢɡɭɚɥɢɡɚɰɢɢ 
ɫɨɨɛɳɟɧɢɣ, ɬɟɤɫɬ ɤɨɬɨɪɵɯ ɡɚɩɢɫɚɧ ɜ ɮɚɣɥɟ FILMS5. 

ɋɥɨɜɨ W0K2 ɫɨɫɬɨɢɬ ɢɡ ɫɢɝɧɚɥɨɜ MOV1, MOV2, …, MOV8. ɍɪɨɜɟɧɶ ɫɢɝɧɚ-
ɥɚ, ɪɚɜɧɵɣ «1» ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɫɢ, ɢɧɮɨɪɦɢɪɭɟɬ ɉɅ ɨ ɡɚɩɪɨɫɟ ɩɟɪɟɦɟɳɟ-
ɧɢɹ ɷɬɨɣ ɨɫɢ. ɋɢɝɧɚɥ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɥɹ ɤɚɠɞɨɣ ɨɫɢ ɜ ɧɚɱɚɥɟ ɞɜɢɠɟɧɢɹ ɢ ɫɛɪɚ-
ɫɵɜɚɟɬɫɹ ɩɨ ɨɤɨɧɱɚɧɢɢ ɞɜɢɠɟɧɢɹ. ȼɤɥɸɱɟɧɢɟ ɢɦɩɭɥɶɫɧɨɣ ɫɦɚɡɤɢ ɜɵɩɨɥɧɹɟɬɫɹ 
ɫɢɝɧɚɥɨɦ U04A06 ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɨɫɢ ɧɚɯɨɞɹɬɫɹ ɜ ɞɜɢɠɟɧɢɢ ɢ ɫɬɚɧɨɤ 
ɜɤɥɸɱɟɧ (I00K2 (CONP)=1). 
  ;ɒɩɢɧɞɟɥɶ 
;GAMMA1 

U11K16=U10K0+I0K2 

;M03 

U40K0=[W03K0=3]*I04K18+U40K0*/U40K1*/U40K3*/U40K5*/I00K1 

;M04 

U40K1=[W03K0=4]*I04K18+U40K1*/U40K0*/U40K3*/U40K5*/I00K1 

;M03+M04 

U40K2=U40K0+U40K1 

;M05 

U40K3=[W03K0=5]*I04K18+U40K3*/U40K2 

;M0+M1+M2 

U40K5=([W03K0=0]+[W03K0=1]+[W03K0=2])*I04K18+U40K5*/U40K2 
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ɋɢɝɧɚɥ U11K16 (GAMM1) ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ, ɬɨɥɶɤɨ ɟɫɥɢ ɛɚɣɬ W16N1 ɪɚɜɟɧ 
ɧɭɥɸ, ɢ ɞɨɥɠɟɧ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ «1» ɜ ɉɅ, ɤɨɝɞɚ ɦɟɯɚɧɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɡɚ-
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɜɵɩɨɥɧɟɧɨ, ɱɬɨɛɵ ɡɚɞɚɧɢɟ ɧɚ ɜɪɚɳɟɧɢɟ ɲɩɢɧɞɟɥɹ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɬɨɦɭ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɨ ɩɪɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɢɫɬɟɦɵ. ɗɬɨɬ ɫɢɝɧɚɥ 
ɞɨɥɠɟɧ ɛɵɬɶ ɚɤɬɢɜɢɡɢɪɨɜɚɧ ɞɥɹ ɲɩɢɧɞɟɥɹ ɫ ɞɜɢɝɚɬɟɥɟɦ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. ɋɢɝɧɚɥ 
U11K16 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ U10K0 (MUSPE)=1 ɢɥɢ I0K2 (CONP)=1. 

ɇɚɡɧɚɱɟɧɢɟ ɫɢɝɧɚɥɨɜ U40K0…U40K3, U40K5 ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɱɢɤɨɦ 
ɉɅ. ȼ ɞɚɧɧɨɣ ɉɅ ɷɬɢ ɫɢɝɧɚɥɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɜɪɚ-
ɳɟɧɢɹ ɲɩɢɧɞɟɥɹ ɢɥɢ ɟɝɨ ɨɫɬɚɧɨɜɚ.    

ɋɢɝɧɚɥ U40K0 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɜ ɉɅ ɩɟɪɟɞɚɧɚ Ɇ-ɮɭɧɤɰɢɹ Ɇ03 
ɜɪɚɳɟɧɢɟ ɲɩɢɧɞɟɥɹ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ, ɢ ɨɫɬɚɟɬɫɹ ɜ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɨɤɚ ɫɢɝɧɚ-
ɥɵ U40K1, U40K3, U40K5, I00K1 ɫɛɪɨɲɟɧɵ. 

ɋɢɝɧɚɥ U40K1 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɜ ɉɅ ɩɟɪɟɞɚɧɚ Ɇ-ɮɭɧɤɰɢɹ Ɇ04 
ɜɪɚɳɟɧɢɟ ɲɩɢɧɞɟɥɹ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ, ɢ ɨɫɬɚɟɬɫɹ ɜ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɨɤɚ 
ɫɢɝɧɚɥɵ U40K0, U40K3, U40K5, I00K1 ɫɛɪɨɲɟɧɵ. 

ɋɢɝɧɚɥ U40K2 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɚɤɬɢɜɧɵ ɫɢɝɧɚɥɵ U40K0 ɢɥɢ 
U40K1. 

ɋɢɝɧɚɥ U40K3 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɜ ɉɅ ɩɟɪɟɞɚɧɚ Ɇ-ɮɭɧɤɰɢɹ Ɇ05 
ɨɫɬɚɧɨɜɤɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ, ɢ ɨɫɬɚɟɬɫɹ ɜ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɨɤɚ ɫɛɪɨɲɟɧ ɫɢɝɧɚɥ 
U40K2, ɬ.ɟ. ɩɨɤɚ ɜ ɉɅ ɧɟ ɛɭɞɟɬ ɩɟɪɟɞɚɧɚ Ɇ-ɮɭɧɤɰɢɹ Ɇ03 ɢɥɢ Ɇ04. 

ɋɢɝɧɚɥ U40K5 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɜ ɉɅ ɩɟɪɟɞɚɧɚ Ɇ-ɮɭɧɤɰɢɹ Ɇ00 
ɨɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɵ ɢɥɢ Ɇ01 ɭɫɥɨɜɧɚɹ ɨɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɵ ɢɥɢ Ɇ02 ɤɨɧɟɰ 
ɩɪɨɝɪɚɦɦɵ ɢ ɨɫɬɚɟɬɫɹ ɜ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɨɤɚ ɫɢɝɧɚɥ U40K2 ɧɟ ɚɤɬɢɜɟɧ. 
 ;PUSK S 
U04A15=U40K2*/U40K3+U11K1+U11K2(ɫɬɚɪɬ ɩɪɢɜɨɞɚ S) 
U04A08=U04A00(ɜɤɥɸɱɟɧɢɟ ɤɥɚɩɚɧɚ ɩɨɞɠɢɦɚ) 
U11K3=U40K0*/U11K0*/U40K10*/U145K0(ɡɚɩɪɨɫ ɧɚ ɜɪɚɳɟɧɢɟ ɲɩɢɧɞɟɥɹ ɩɨ ɱɚɫ. ɫɬɪɟɥɤɟ) 
U11K4=U40K1*/U11K0*/U40K10*/U145K0(ɡɚɩɪɨɫ ɧɚ ɜɪɚɳɟɧɢɟ ɲɩɢɧɞɟɥɹ ɩɪɨɬɢɜ ɱɚɫ ɫɬɪ.) 
;FOMAA,FOMAO 

;U11K1=U40K0*U40K10+(U145K0+U145K3)(ɩɪɢɧɭɞɢɬ ɜɪɚɳɟɧɢɟ ɲɩ ɩɨ ɱɚɫ ɫɬɪɟɥɤɟ) 
;U11K2=U40K1*U40K10+(U145K0+U145K3)(ɩɪɢɧɭɞɢɬ ɜɪɚɳɟɧɢɟ ɲɩ ɩɪɨɬɢɜ ɱɚɫ ɫɬɪɟɥɤɢ) 
U11K5=U11K1+U11K2(ɫɢɝɧɚɥ FORID) 
DOF:U11K1+U11K2 

W11K1=1(0,1ȼ – ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɲɩɢɧɞɟɥɟ) 
ENDF 

;STOP S 

DOF:U40K3+U40K5 

W11K0=0(ɧɟɬ ɫɢɝɧɚɥɚ ɭɩɪɚɜɥɟɧɢɹ ɲɩɢɧɞɟɥɟɦ) 
ENDF 

; 

ɋɬɚɪɬ ɩɪɢɜɨɞɚ ɲɩɢɧɞɟɥɹ ɜɵɩɨɥɧɹɟɬɫɹ ɫɢɝɧɚɥɨɦ U4A15, ɟɫɥɢ ɜ ɉɅ ɩɟɪɟɞɚɧɵ 
Ɇ-ɮɭɧɤɰɢɢ Ɇ03 ɢɥɢ Ɇ04 (U40K2=1), ɧɟ ɩɟɪɟɞɚɧɚ Ɇ-ɮɭɧɤɰɢɹ Ɇ05 (U40K3=0) 
ɥɢɛɨ ɭɫɬɚɧɨɜɥɟɧɵ ɫɢɝɧɚɥɵ U11K1 ɢɥɢ U11K2, ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɟ ɡɚɩɪɨɫ ɧɚ ɩɪɢ-
ɧɭɞɢɬɟɥɶɧɨɟ ɜɪɚɳɟɧɢɟ ɲɩɢɧɞɟɥɹ ɩɨ ɱɚɫɨɜɨɣ ɢɥɢ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ. 

ȼɨ ɜɪɟɦɹ ɫɬɚɪɬɚ ɩɪɢɜɨɞɚ ɲɩɢɧɞɟɥɹ ɜɤɥɸɱɚɟɬɫɹ ɤɥɚɩɚɧ ɩɨɞɠɢɦɚ (U4A8=1). 
ɋɢɝɧɚɥ U11K3 (ROMAO) ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɩɪɨɫ ɫɢɫɬɟɦɟ ɧɚ ɜɪɚɳɟɧɢɟ ɲɩɢɧ-

ɞɟɥɹ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɚɤɬɢɜɟɧ ɫɢɝɧɚɥ U40K0, ɚ 



60 
 

ɫɢɝɧɚɥɵ U11K0 (ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɩɪɨɫ ɨɪɢɟɧɬɚɰɢɢ ɲɩɢɧɞɟɥɹ), U40K10 ɢ U145K0 
ɫɛɪɨɲɟɧɵ. 

ɋɢɝɧɚɥ U11K4 (ROMAA) ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɩɪɨɫ ɫɢɫɬɟɦɟ ɧɚ ɜɪɚɳɟɧɢɟ ɲɩɢɧ-
ɞɟɥɹ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɚɤɬɢɜɟɧ ɫɢɝɧɚɥ U40K1, 
ɚ ɫɢɝɧɚɥɵ U11K0 (ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɩɪɨɫ ɨɪɢɟɧɬɚɰɢɢ ɲɩɢɧɞɟɥɹ), U40K10 ɢ 
U145K0 ɫɛɪɨɲɟɧɵ. 

ɋɢɝɧɚɥ U11K1 (FOMAO) ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɩɪɨɫ ɫɢɫɬɟɦɟ ɧɚ ɜɪɚɳɟɧɢɟ ɲɩɢɧ-
ɞɟɥɹ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɚɤɬɢɜɧɵ ɫɢɝɧɚɥɵ U40K0 ɢ 
U40K10 ɥɢɛɨ U145K0 ɥɢɛɨ U145K3. 

 ɋɢɝɧɚɥ U11K2 (FOMAO) ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɩɪɨɫ ɫɢɫɬɟɦɟ ɧɚ ɜɪɚɳɟɧɢɟ ɲɩɢɧ-
ɞɟɥɹ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɚɤɬɢɜɧɵ ɫɢɝɧɚɥɵ 
U40K1 ɢ U40K10 ɥɢɛɨ U145K0 ɥɢɛɨ U145K3. 

ɋɢɝɧɚɥ U11K5 (FORID), ɟɫɥɢ ɧɚɯɨɞɢɬɫɹ ɜ ɚɤɬɢɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚ-
ɟɬ ɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɹ ɚɧɚɥɨɝɨɜɨɝɨ ɫɢɝɧɚɥɚ, ɡɚɞɚɧɧɨɝɨ ɜ ɤɚɧɚɥɟ ɲɩɢɧɞɟɥɹ, ɧɚ 10 ɩɪɢ 
ɧɚɥɢɱɢɢ ɫɢɝɧɚɥɚ FOMAA ɢɥɢ ɫɢɝɧɚɥɚ FOMAO. 

ɋɥɨɜɨ W11K1 ɡɚɞɚɟɬ ɡɧɚɱɟɧɢɟ ɚɧɚɥɨɝɨɜɨɝɨ ɫɢɝɧɚɥɚ (ɧɚɩɪɹɠɟɧɢɟ ɜ ɜɨɥɶɬɚɯ ɢ 
ɞɟɫɹɬɵɯ ɞɨɥɹɯ ɜɨɥɶɬɚ) ɜ ɤɚɧɚɥɟ ɲɩɢɧɞɟɥɹ ɩɪɢ ɧɚɥɢɱɢɢ ɫɢɝɧɚɥɚ FOMAA ɢɥɢ ɫɢɝ-
ɧɚɥɚ FOMAO. 

ɉɪɢ ɧɚɥɢɱɢɢ ɫɢɝɧɚɥɨɜ  U40K3 ɢɥɢ U40K5 ɫɥɨɜɨ W11K0=0, ɬ.ɟ. ɧɟ ɨɫɭɳɟɫɬ-
ɜɥɹɟɬɫɹ ɡɚɩɪɨɫ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɲɩɢɧɞɟɥɟɦ. 
;*** M06 *** 

U10K21=[W03K0=6H]*I04K18+U10K21*/I00K27(ɡɚɩɪɨɫ ɧɚ ɨɛɧɨɜɥɟɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚ) 
; 

;***ZAH/RASH INSTRUMENTA*** 

; 

U04A17=I00A08*I08K31(ɪɚɡɠɢɦ ɢɧɫɬɪɭɦɟɧɬɚ ɟɫɥɢ ɩɨɫɬɭɩɢɥ ɫɢɝɧɚɥ ɜɤɥɸɱɟɧɢɹ ɤɥɚɩɚɧɚ 
ɪɚɡɠɢɦɚ ɢ ɍɑɉɍ ɜ ɪɟɠɢɦɟ «ɋȻɊɈɋ») 
U04A07=U04A17(ɜɤɥɸɱɟɧɢɟ ɤɥɚɩɚɧɚ ɩɪɨɞɭɜɤɢ) 
; 

ɋɢɝɧɚɥ U10K21 (AGTOL) ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɩɪɨɫ ɫɢɫɬɟɦɟ ɧɚ ɨɛɧɨɜɥɟɧɢɟ ɢɧ-
ɫɬɪɭɦɟɧɬɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɨɪɪɟɤɬɨɪɚ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ «1», ɟɫɥɢ ɜ ɉɅ ɩɟ-
ɪɟɞɚɧɚ Ɇ-ɮɭɧɤɰɢɹ Ɇ06 ɡɚɦɟɧɚ ɢɧɫɬɪɭɦɟɧɬɚ, ɨɫɬɚɟɬɫɹ ɜ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɨɤɚ ɧɟ 
ɭɫɬɚɧɨɜɢɬɫɹ ɫɢɝɧɚɥ I0K27 (ACKTO), ɢɧɮɨɪɦɢɪɭɸɳɢɣ ɉɅ ɨ ɬɨɦ, ɱɬɨ ɛɵɥɨ ɜɵɩɨɥ-
ɧɟɧɨ ɨɛɧɨɜɥɟɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɲɩɢɧɞɟɥɟ ɢ ɩɪɢɫɜɨɟɧɧɨɝɨ ɟɦɭ ɤɨɪɪɟɤɬɨɪɚ. 

Ɋɚɡɠɢɦ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɲɩɢɧɞɟɥɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɟɫɥɢ ɜ ɍɑɉɍ ɩɨɫɬɭɩɚɟɬ ɫɢɝ-
ɧɚɥ ɜɤɥɸɱɟɧɢɹ ɤɥɚɩɚɧɚ ɪɚɡɠɢɦɚ ɲɩɢɧɞɟɥɹ ɢ ɤɥɚɩɚɧɚ ɩɪɨɞɭɜɤɢ (I0A8=1) ɢ ɍɑɉɍ 
ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ «ɋȻɊɈɋ» (I08K31 (RESET)=1). Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɪɚɡɠɢɦɨɦ 
ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɲɩɢɧɞɟɥɟ ɜɤɥɸɱɚɟɬɫɹ ɤɥɚɩɚɧ ɩɪɨɞɭɜɤɢ. 
;RUCHNIE PEREMEHTENIA OSEI 

DOF:[W100N0=6] 

U15K11=[W100N0=6]*/[W02N1=0](ɜɵɛɨɪ ɪɟɠɢɦɚ «Ȼɟɡɪɚɡɦɟɪɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ», ɟɫɥɢ ɧɚ-
ɠɚɬɵ ɤɥɚɜɢɲɢ F11-F18) 
DOF:[W100N0=6]*/[W02N1=0] 

W15K3=W1N0(ɧɚɡɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ ɤɨɪɪɟɤɬɨɪɚ ɩɨɞɚɱ JOG) 
U15K16=I2N8+I2N9(ɧɚɡɧɚɱɟɧɢɟ ɧɨɦɟɪɚ ɨɫɢ:1 ɟɫɥɢ ɧɚɠɚɬɵ F11 ɢɥɢ F12) 
U15K17=I2N10+I2N11(ɧɚɡɧɚɱɟɧɢɟ ɧɨɦɟɪɚ ɨɫɢ:2 ɟɫɥɢ ɧɚɠɚɬɵ F13 ɢɥɢ F14) 
U15K18=I2N12+I2N13(ɧɚɡɧɚɱɟɧɢɟ ɧɨɦɟɪɚ ɨɫɢ:3 ɟɫɥɢ ɧɚɠɚɬɵ F15 ɢɥɢ F16) 
U15K31=I2N9+I2N11+I2N13(ɧɚɩɪɚɜɥɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɨɫɢ:ɨɬɪɢɰɚɬɟɥɶɧɨɟ) 
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U10K4=U15K16+U15K17+U15K18(ɡɚɩɪɨɫ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ) 
W13N0=MUX(23,21),(I2N8,I0K4)(ɢɧɞɢɤɚɰɢɹ +ɩɟɪɟɦɟɳɟɧɢɹ ɨɫɢ X ɫɥɟɜɚ ɨɬ F11) 
W13N1=MUX(24,22),(I2N9,I0K4)(ɢɧɞɢɤɚɰɢɹ -ɩɟɪɟɦɟɳɟɧɢɹ ɨɫɢ X ɫɥɟɜɚ ɨɬ F12) 
W13N2=MUX(27,25),(I2N10,I0K4)(ɢɧɞɢɤɚɰɢɹ +ɩɟɪɟɦɟɳɟɧɢɹ ɨɫɢ Y ɫɥɟɜɚ ɨɬ F13) 
W13N3=MUX(28,26),(I2N11,I0K4)(ɢɧɞɢɤɚɰɢɹ –ɩɟɪɟɦɟɳɟɧɢɹ ɨɫɢ Y ɫɥɟɜɚ ɨɬ F14) 
W14N0=MUX(31,29),(I2N12,I0K4)(ɢɧɞɢɤɚɰɢɹ +ɩɟɪɟɦɟɳɟɧɢɹ ɨɫɢ Z ɫɥɟɜɚ ɨɬ F15) 
W14N1=MUX(32,30),(I2N13,I0K4)(ɢɧɞɢɤɚɰɢɹ –ɩɟɪɟɦɟɳɟɧɢɹ ɨɫɢ Z ɫɥɟɜɚ ɨɬ F16) 
W14N2=0 

W14N3=0 

ENDF 

DOF:[W100N0=6]*[W02N1=0] 

W15K3=0(ɜɟɥɢɱɢɧɚ ɤɨɪɪɟɤɬɨɪɚ ɩɨɞɚɱ JOG-0) 
U10K4=U255N31(ɡɚɩɪɨɫ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɪɢ U255N31=1) 
W13N0=21 

W13N1=22 

W13N2=25 

W13N3=26 

W14N0=29 

W14N1=30 

W14N2=0 

W14N3=0 

W2N1=0 

ENDF 

ENDF 

; 

ɇɚɥɢɱɢɟ ɪɚɡɴɟɦɨɜ U15K ɢ U16K ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ ɭɩɪɚɜɥɟɧɢɟ ɩɭɥɶɬɨɦ 
ɫɨ ɫɬɨɪɨɧɵ ɩɪɨɝɪɚɦɦɵ ɉɅ ɢɧɬɟɪɮɟɣɫɚ ɩɨɫɪɟɞɫɬɜɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɚɩɪɨɫɨɜ, 
ɬ.ɟ. ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɩɪɨɫɢɬɶ ɨɬ ɩɪɨɝɪɚɦɦɵ ɉɅ ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɣ, ɤɨ-
ɬɨɪɵɟ ɨɛɵɱɧɨ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɨɩɟɪɚɬɨɪɨɦ ɫ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

ɋɢɝɧɚɥ U15K11 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɡɚɩɪɨɫ ɫɢɫɬɟɦɟ ɧɚ ɜɵɛɨɪ ɪɟɠɢɦɚ «ȻȿɁɊȺɁ-
ɆȿɊɇɕȿ Ɋɍɑɇɕȿ ɉȿɊȿɆȿɓȿɇɂə», ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɜɵɛɪɚɧ ɪɟɠɢɦ ɪɭɱɧɵɯ 
ɩɟɪɟɦɟɳɟɧɢɣ (W100N0=6) ɢ ɧɚɠɚɬɚ ɨɞɧɚ ɢɡ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɥɚɜɢɲ F11-F18. 

ɋɥɨɜɨ W01N0 ɫɨɨɛɳɚɟɬ ɉɅ ɡɧɚɱɟɧɢɟ ɜ %, ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɧɚ ɤɨɪɪɟɤɬɨɪɟ ɩɨ-
ɞɚɱɢ «JOG», ɫ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɰɟɥɵɯ. ɋɬɚɪɲɢɣ ɛɢɬ ɷɬɨɝɨ ɫɥɨɜɚ I01N7 ɭɤɚɡɵɜɚɟɬ 
ɧɚɩɪɚɜɥɟɧɢɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɤɨɪɪɟɤɬɨɪɨɦ. ɋɥɨɜɨ W15K3 ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɫɬɚ-
ɧɨɜɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɤɨɪɪɟɤɬɨɪɭ ɩɨɞɚɱ «JOG». ɋɥɨɜɭ W15K3 ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɡɧɚɱɟ-
ɧɢɟ ɫɥɨɜɚ W01N0. 

Ȼɢɬɵ U15K16…U15K18 ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɜɵɛɨɪɚ ɨɫɢ. 1-ɚɹ ɨɫɶ (ɏ) ɜɵɛɢɪɚ-
ɟɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲ F11-F12, 2-ɚɹ ɨɫɶ (Y) – ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲ F13-F14, 3-ɹ 
ɨɫɶ (Z) – ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲ F15-F16. ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɢɝɧɚɥ 
U10K4 (CYST), ɤɨɬɨɪɵɣ ɡɚɩɪɚɲɢɜɚɟɬ ɞɜɢɠɟɧɢɟ ɜ ɪɭɱɧɵɯ ɩɟɪɟɦɟɳɟɧɢɹɯ ɩɨ ɜɵ-
ɛɪɚɧɧɨɣ ɨɫɢ. 

Ȼɢɬɵ W13N0-W14N3 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɩɪɨɫɚ ɜɵɜɨɞɚ ɢɤɨɧɨɤ ɜ ɩɨɥɹ ɫɥɟ-
ɜɚ ɨɬ ɤɥɚɜɢɲ F11-F18 ɜɢɞɟɨɫɬɪɚɧɢɰɵ #7. 

ɉɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲ F11, F13, F15 ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɳɟɧɢɟ ɨɫɟɣ ɜ ɩɨɥɨɠɢ-
ɬɟɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɫɥɟɜɚ ɨɬ ɷɬɢɯ ɤɥɚɜɢɲ ɜɵɜɨɞɹɬɫɹ ɢɤɨɧɤɢ, ɩɨɤɚɡɵɜɚɸɳɢɟ ɩɟ-
ɪɟɦɟɳɟɧɢɟ ɨɫɢ ɜ ɩɨɥɨɠɢɬɟɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 
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ɉɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲ F12, F14, F16 ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɳɟɧɢɟ ɨɫɟɣ ɜ ɨɬɪɢɰɚ-
ɬɟɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɫɥɟɜɚ ɨɬ ɷɬɢɯ ɤɥɚɜɢɲ ɜɵɜɨɞɹɬɫɹ ɢɤɨɧɤɢ, ɩɨɤɚɡɵɜɚɸɳɢɟ ɩɟ-
ɪɟɦɟɳɟɧɢɟ ɨɫɢ ɜ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

ȿɫɥɢ ɧɚɠɚɬɚ ɨɞɧɚ ɢɡ ɤɥɚɜɢɲ F12, F14, F16, ɛɢɬɭ U15K31 ɩɪɢɫɜɚɢɜɚɟɬɫɹ «1», 
ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ. 

ȿɫɥɢ ɫɥɨɜɨ W02N1=0 (ɧɢ ɨɞɧɚ ɢɡ ɤɥɚɜɢɲ F11-F18 ɧɟ ɧɚɠɚɬɚ), ɜɟɥɢɱɢɧɚ ɤɨɪ-
ɪɟɤɬɨɪɚ ɩɨɞɚɱ «JOG» ɧɟ ɧɚɡɧɚɱɚɟɬɫɹ (W15K3=0). 
 DOF PULT:[W100N0=5] 
U15K16=I01A04(ɧɚɡɧɚɱɟɧɢɟ ɧɨɦɟɪɚ ɨɫɢ:1) 
U15K17=I01A05(ɧɚɡɧɚɱɟɧɢɟ ɧɨɦɟɪɚ ɨɫɢ:2) 
U15K18=I01A06(ɧɚɡɧɚɱɟɧɢɟ ɧɨɦɟɪɚ ɨɫɢ:3) 
DOF:I01A04+I01A05+I01A06 

ɇɚɡɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ ɤɨɪɪɟɤɬɨɪɚ ɩɨɞɚɱ JOG 
W15K3=MUX(0,5,10,50,100),(I01A09,I01A10,I01A11,I01A12,I01A13) 

ENDF 

P25=I01A02*/I01A01*/I01A03 

C25I(8)=P25 

U221K8=[C25W=0] 

U221K9=[C25W=1] 

U221K10=[C25W=2] 

U221K11=[C25W=3] 

U221K12=[C25W=4] 

U221K13=[C25W=5] 

U221K14=[C25W=6] 

U221K15=[C25W=7] 

DOF:P25 

ȼɵɛɨɪ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɍɑɉɍ 
W15K1=MUX(1,2,4,8,16,32,64,128),(U221K8,U221K9,U221K10,U221K11,U221K12,U221K13,

U221K14,U221K15) 

ENDF 

;ɇȺɉɊȺȼɅȿɇɂȿ 
U15K31=I01A01(ɧɚɡɧɚɱɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɹ ɨɫɢ) 
;Ⱦȼɂɀȿɇɂȿ 
;I0K16(17,18)- ɩɪɢɡɧɚɤ «ɨɫɶ X(Y, Z) ɜ ɞɜɢɠɟɧɢɢ» 
;I01A01-KEY1 

;I01A03-KEY3 

U221K24=I01A01*I0K16 

U221K25=I01A03*I0K16 

U221K26=I01A01*I0K17 

U221K27=I01A03*I0K17 

U221K28=I01A01*I0K18 

U221K29=I01A03*I0K18 

U10K4=(I01A01+I01A03)*(I01A04+I01A05+I01A06)(ɡɚɩɪɨɫ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ) 
ENDF PULT 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɍɑɉɍ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȼɋɉ ɜɵɛɢɪɚɟɬɫɹ ɧɚɠɚɬɢɟɦ ɧɚ ɤɥɚ-
ɜɢɲɭ F5, ɩɪɢ ɷɬɨɦ ɫɥɨɜɨ W100N0=5. ȼɵɛɨɪ ɨɫɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɟɥɟɤɬɨɪɨɦ S1 
ɜɵɛɨɪɚ ɨɫɢ ɧɚ ȼɋɉ. Ʉɚɠɞɨɣ ɢɡ ɨɫɟɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɞɢɧ ɢɡ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ 
I1A4…I1A6 ɮɢɡɢɱɟɫɤɨɝɨ ɩɚɤɟɬɚ Ⱥ. ȿɫɥɢ ɚɤɬɢɜɟɧ ɫɢɝɧɚɥ I1A4, ɛɢɬ U15K16 ɧɚɡɧɚ-
ɱɚɟɬ ɨɫɶ 1 (ɏ). ȿɫɥɢ ɚɤɬɢɜɟɧ ɫɢɝɧɚɥ I1A5, ɛɢɬ U15K17 ɧɚɡɧɚɱɚɟɬ ɨɫɶ 2 (Y). ȿɫɥɢ 
ɚɤɬɢɜɟɧ ɫɢɝɧɚɥ I1A6, ɛɢɬ U15K18 ɧɚɡɧɚɱɚɟɬ ɨɫɶ 3 (Z). 

    ȼɟɥɢɱɢɧɚ ɤɨɪɪɟɤɬɨɪɚ ɩɨɞɚɱ «JOG» ɧɚɡɧɚɱɚɟɬɫɹ ɛɚɣɬɨɦ W15K3 ɜ ɡɚɜɢɫɢ-
ɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɨɣ ɢɡ ɫɢɝɧɚɥɨɜ I1A9-I1A13 ɚɤɬɢɜɟɧ. ȼɯɨɞɧɵɟ ɫɢɝɧɚɥɵ I1A9-
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I1A13 ɩɚɤɟɬɚ Ⱥ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɜɵɛɨɪɭ ɞɢɚɩɚɡɨɧɨɜ 0…1000 ɧɚ ɲɤɚɥɟ ɫɟɥɟɤɬɨɪɚ S2 
ȼɋɉ. 

ȼɯɨɞɧɵɟ ɫɢɝɧɚɥɵ I1A1-I1A3 ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɤɧɨɩɤɚɦ Ʉ1-
Ʉ3, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɧɚ ȼɋɉ.  

Ʉɧɨɩɤɨɣ Ʉ2 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɨɪ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɍɑɉɍ. Ȼɚɣɬ W15K1 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɛɨɪɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɑɉɍ. ɉɪɢ ɤɚɠɞɨɦ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ Ʉ2 
ɷɬɨɦɭ ɛɚɬɭ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ. ȼ ɫɥɨɜɟ ɞɨɥɠɟɧ ɛɵɬɶ ɚɤɬɢɜɢɡɢɪɨɜɚɧ 
ɬɨɥɶɤɨ ɨɞɢɧ ɛɢɬ, ɭɤɚɡɵɜɚɸɳɢɣ ɧɚ ɜɵɛɢɪɚɟɦɵɣ ɪɟɠɢɦ. 

Ʉɧɨɩɤɨɣ Ʉ1 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɨɫɟɣ (ɛɢɬ 
U15K31=1 ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ), ɚ ɤɧɨɩɤɨɣ Ʉ3 – ɩɨɥɨɠɢɬɟɥɶ-
ɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ. 

Ȼɢɬɵ I0K16-I0K18 (MOV1 – MOV3) ɹɜɥɹɸɬɫɹ ɩɪɢɡɧɚɤɨɦ ɬɨɝɨ, ɱɬɨ ɨɫɢ «ɧɚ-
ɯɨɞɹɬɫɹ ɜ ɞɜɢɠɟɧɢɢ». 

ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ Ʉ1 ɢɥɢ Ʉ2 ɢ ɜɵɛɨɪɟ ɨɫɢ ɫɢɝɧɚɥɨɦ U10K4 (CYST) 
ɡɚɩɪɚɲɢɜɚɟɬɫɹ ɞɜɢɠɟɧɢɟ ɜ ɪɭɱɧɵɯ ɩɟɪɟɦɟɳɟɧɢɹɯ ɩɨ ɜɵɛɪɚɧɧɨɣ ɨɫɢ. 
;DIAGNOSTIKA 

U21K4=/I00A00*I00A09(ɫɨɨɛɳɟɧɢɟ «ɇȿɌ ȽɈɌɈȼɇɈɋɌɂ Ɉɋɂ Х») 
U21K5=/I00A01*I00A09(ɫɨɨɛɳɟɧɢɟ «ɇȿɌ ȽɈɌɈȼɇɈɋɌɂ Ɉɋɂ Y») 
U21K6=/I00A02*I00A09(ɫɨɨɛɳɟɧɢɟ «ɇȿɌ ȽɈɌɈȼɇɈɋɌɂ Ɉɋɂ Z») 
U21K7=/I00A09(ɫɨɨɛɳɟɧɢɟ «ɇȿɌ +24ȼ») 
U21K8=/I00A03*I00A09(ɫɨɨɛɳɟɧɢɟ «ɇȿɌ ȽɈɌɈȼɇɈɋɌɂ ɉɊɂȼɈȾȺ S») 
T43I(100)=[C21W=1] 

U21K9=T43U*/I00A24 (ɫɨɨɛɳɟɧɢɟ «ɇȿɌ ȾȺȼɅȿɇɂə ɆȺɋɅȺ!!!») 
ɋɢɝɧɚɥɵ ɪɚɡɴɟɦɚ 21 ɩɚɤɟɬɚ Ʉ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɫɨɨɛɳɟɧɢɣ, 

ɬɟɤɫɬ ɤɨɬɨɪɵɯ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɩɢɫɚɧ ɜ ɮɚɣɥɟ FILMS5. 
ȿɫɥɢ ɧɟɬ ɫɢɝɧɚɥɚ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢɜɨɞɚ ɨɫɢ ɏ ɥɢɛɨ ɧɟɬ ɫɢɝɧɚɥɚ ɧɚɥɢɱɢɹ ɧɚ-

ɩɪɹɠɟɧɢɹ +24 ȼ, ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ ɫɢɝɧɚɥ U21K4 ɢ ɧɚ ɷɤɪɚɧ ɜɵɜɨɞɢɬɫɹ ɫɨɨɛɳɟɧɢɟ 
«ɇȿɌ ȽɈɌɈȼɇɈɋɌɂ Ɉɋɂ ɏ». 

ȿɫɥɢ ɧɟɬ ɫɢɝɧɚɥɚ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢɜɨɞɚ ɨɫɢ Y ɥɢɛɨ ɧɟɬ ɫɢɝɧɚɥɚ ɧɚɥɢɱɢɹ ɧɚ-
ɩɪɹɠɟɧɢɹ +24 ȼ, ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ ɫɢɝɧɚɥ U21K5 ɢ ɧɚ ɷɤɪɚɧ ɜɵɜɨɞɢɬɫɹ ɫɨɨɛ-ɳɟɧɢɟ 
«ɇȿɌ ȽɈɌɈȼɇɈɋɌɂ Ɉɋɂ Y». 

ȿɫɥɢ ɧɟɬ ɫɢɝɧɚɥɚ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢɜɨɞɚ ɨɫɢ Z ɥɢɛɨ ɧɟɬ ɫɢɝɧɚɥɚ ɧɚɥɢɱɢɹ ɧɚ-
ɩɪɹɠɟɧɢɹ +24 ȼ, ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ ɫɢɝɧɚɥ U21K6 ɢ ɧɚ ɷɤɪɚɧ ɜɵɜɨɞɢɬɫɹ ɫɨɨɛ-ɳɟɧɢɟ 
«ɇȿɌ ȽɈɌɈȼɇɈɋɌɂ Ɉɋɂ Z». 

ȿɫɥɢ ɧɟ ɚɤɬɢɜɟɧ ɫɢɝɧɚɥ I0A9, ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ ɫɢɝɧɚɥ U21K7 ɢ ɧɚ ɷɤɪɚɧ ɜɵ-
ɜɨɞɢɬɫɹ ɫɨɨɛɳɟɧɢɟ «ɇȿɌ + 24ȼ». 

ȿɫɥɢ ɧɟɬ ɫɢɝɧɚɥɚ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢɜɨɞɚ ɲɩɢɧɞɟɥɹ (I0A3=0) ɥɢɛɨ ɧɟɬ ɫɢɝɧɚɥɚ 
ɧɚɥɢɱɢɹ ɧɚɩɪɹɠɟɧɢɹ +24 ȼ, ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ ɫɢɝɧɚɥ U21K8 ɢ ɧɚ ɷɤɪɚɧ ɜɵɜɨɞɢɬɫɹ 
ɫɨɨɛɳɟɧɢɟ «ɇȿɌ ȽɈɌɈȼɇɈɋɌɂ ɉɊɂȼɈȾȺ S». 
 

3.3.3 ȼɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɫɬɚɧɤɚ 

Ʌɨɝɢɱɟɫɤɢɟ ɚɞɪɟɫɚ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɫɬɚɧɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.9. 
 

Ɍɚɛɥɢɰɚ 3.9- Ɋɚɫɩɢɫɚɧɢɟ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɫɬɚɧɤɚ 
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ɋɢɝɧɚɥ ɇɨɦɟɪ ɩɪɨɜɨɞɚ ɇɨɦɟɪ ɜɯɨɞɚ Ʌɨɝɢɱɟɫɤɢɣ ɚɞɪɟɫ 
Ʉɨɧɬɪɨɥɶ ɫɟɪɜɨɩɪɢɜɨɞɚ ɏ 140 1 I0A0 
Ʉɨɧɬɪɨɥɶ ɫɟɪɜɨɩɪɢɜɨɞɚ ɍ 142 2 I0A1 
Ʉɨɧɬɪɨɥɶ ɫɟɪɜɨɩɪɢɜɨɞɚ Z 144 3 I0A2 
Ʉɨɧɬɪɨɥɶ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟ-

ɨɛɪɚɡɨɜɚɬɟɥɹ 2 ɩɪɚɜɵɣ 
147,149 4 I0A3 

Ʉɨɧɬɪɨɥɶ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟ-
ɨɛɪɚɡɨɜɚɬɟɥɹ 1 ɥɟɜɵɣ 

148 5 I0A4 

Ɍɟɪɦɨɤɨɧɬɚɤɬ ɩɪɢɜɨɞɚ 
«ɏ» 

152 6 I0A5 

Ɍɟɪɦɨɤɨɧɬɚɤɬ ɩɪɢɜɨɞɚ 
«Y» 

153 7 I0A6 

Ɍɟɪɦɨɤɨɧɬɚɤɬ ɩɪɢɜɨɞɚ 
«Z» 

154 8 I0A7 

ɋɢɝɧɚɥ ɜɤɥɸɱɟɧɢɹ ɤɥɚɩɚ-
ɧɚ ɪɚɡɠɢɦɚ ɲɩɢɧɞɟɥɹ 2 ɢ 

ɤɥɚɩɚɧɚ ɩɪɨɞɭɜɤɢ 

143 9 I0A8 

Ʉɨɧɬɪɨɥɶ +24 ȼ 183 10 I0A9 
Ʉɨɧɬɪɨɥɶ ɧɨɦɟɪɚ ɜɤɥɸɱɟ-

ɧɢɹ ɲɩɢɧɞɟɥɹ 
184 11 I0A10 

Ɉɝɪɚɧɢɱɟɧɢɟ «+ɏ» 155 12 I0A11 
Ɉɝɪɚɧɢɱɟɧɢɟ «-ɏ» 156 13 I0A12 
ɇɭɥɶ-ɦɟɬɤɚ «ɏ» 157 14 I0A13 

Ɉɝɪɚɧɢɱɟɧɢɟ «+ɍ1» 158 15 I0A14 
Ɉɝɪɚɧɢɱɟɧɢɟ «-ɍ1» 159 16 I0A15 
ɇɨɥɶ-ɦɟɬɤɚ «ɍ1» 160 17 I0A16 

Ɉɝɪɚɧɢɱɟɧɢɟ «+ɍ2» 159 18 I0A17 
Ɉɝɪɚɧɢɱɟɧɢɟ «-ɍ2» 158 19 I0A18 
ɇɨɥɶ-ɦɟɬɤɚ «ɍ2» 160 20 I0A19 

Ɉɝɪɚɧɢɱɟɧɢɟ «+Z» 161 21 I0A20 
Ɉɝɪɚɧɢɱɟɧɢɟ «-Z» 162 22 I0A21 
ɇɨɥɶ-ɦɟɬɤɚ «Z» 163 23 I0A22 

Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ 165 24 I0A23 
Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɜ ɦɚɫɥɨ-

ɫɬɚɧɰɢɢ 
166 25 I0A24 

Ⱦɚɬɱɢɤ ɮɢɥɶɬɪɚ ɦɚɫɥɚ 167 26 I0A25 
Ⱦɚɬɱɢɤ ɨɯɥɚɞɢɬɟɥɹ 164 27 I0A26 

 
Ɋɚɫɩɢɫɚɧɢɟ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɜɵɧɨɫɧɨɝɨ ɫɬɚɧɨɱɧɨɝɨ ɩɭɥɶɬɚ NC 110-78B 

ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 3.10. 
 
 
Ɍɚɛɥɢɰɚ 3.10 – Ɋɚɫɩɢɫɚɧɢɟ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɜɵɧɨɫɧɨɝɨ ɫɬɚɧɨɱɧɨɝɨ ɩɭɥɶɬɚ NC 
110-78B 
 
ɗɅȿɆȿɇɌ ɉɍɅɖ-

ɌȺ 
ɋɂȽɇȺɅ ɇɈɆȿɊ ȼɏɈȾȺ 

ɅɈȽɂɑȿɋɄɂɃ 
ȺȾɊȿɋ 
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Ʉɧɨɩɤɢ Ɍ1, Ɍ2 En 1 I1A0 
Ʉɧɨɩɤɚ Ʉ1 KEY1 2 I1A1 
Ʉɧɨɩɤɚ Ʉ2 KEY2 3 I1A2 
Ʉɧɨɩɤɚ Ʉ3 KEY3 4 I1A3 

«ɏ» XAXIS 5 I1A4 
«Y» YAXIS 6 I1A5 
«Z» ZAXIS 7 I1A6 
«4» 4AXIS 8 I1A7 
«5» 5AXIS 9 I1A8 
«0» X0 10 I1A9 
«1» X1 11 I1A10 

«10» X10 12 I1A11 
«100» X100 13 I1A12 
«1000» X1000 14 I1A13 

NC NC 15 I1A14 
NO NO 16 I1A15 

 
Ɋɚɫɩɢɫɚɧɢɟ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɫɬɚɧɤɚ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 3.11. 

 
Ɍɚɛɥɢɰɚ 3.11 – Ɋɚɫɩɢɫɚɧɢɟ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɫɬɚɧɤɚ 
 

ɋɂȽɇȺɅ ɇɈɆȿɊ ɉɊɈȼɈȾȺ 
ɇɈɆȿɊ ȼɕ-

ɏɈȾȺ 
ɅɈȽɂɑȿɋɄɂɃ ȺȾ-

Ɋȿɋ 
1 2 3 4 

ȼɤɥɸɱɟɧɢɟ ɩɪɢɜɨɞɚ 
ɲɩɢɧɞɟɥɹ S ɨɛɳɟɟ 

24 1 U4A0 

ɋɦɚɡɤɚ ɪɟɞɭɤɬɨɪɚ 
ɲɩɢɧɞɟɥɹ 1 ɥɟɜɵɣ 

30 2 U4A1 

Ɇɚɫɥɨɫɬɚɧɰɢɹ (305) 
ɨɛɳɚɹ 

31 3 U4A2 

ɇɚɫɨɫ ɝɢɞɪɚɜɥɢɤɢ 32 4 U4A3 
Ɉɫɜɟɳɟɧɢɟ ɫɬɨɥɚ ɨɛ-

ɳɟɟ 
33 5 U4A4 

ȼɤɥɸɱɟɧɢɟ ɤɨɧɬɚɤɬɨ-
ɪɨɜ ɩɪɢɜɨɞɨɜ ɩɨɞɚɱ 

52 6 U4A5 

Ʉɥɚɩɚɧ ɜɤɥɸɱɟɧɢɹ ɢɦ-
ɩɭɥɶɫɧɨɣ ɫɦɚɡɤɢ 

53 7 U4A6 

Ʉɥɚɩɚɧ ɩɪɨɞɭɜɤɢ 
ɲɩɢɧɞɟɥɹ 2 

55 8 U4A7 

 
 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.11 
 

1 2 3 4 
Ʉɥɚɩɚɧ ɡɚɠɢɦɚ ɲɩɢɧ-

ɞɟɥɹ 2 
56 9 U4A8 
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Ɋɚɡɪɟɲɟɧɢɟ ɪɚɛɨɬɵ 
ɩɪɢɜɨɞɚ «ɏ» 

 10 U4A9 

Ɋɚɡɪɟɲɟɧɢɟ ɪɚɛɨɬɵ 
ɩɪɢɜɨɞɚ «ɍ» 

 11 U4A10 

Ɋɚɡɪɟɲɟɧɢɟ ɪɚɛɨɬɵ 
ɩɪɢɜɨɞɚ «Z» 

 12 U4A11 

Ɋɚɡɪɟɲɟɧɢɟ ɪɚɛɨɬɵ 
ɩɪɢɜɨɞɚ «S» 

 13 U4A23 

ɋɬɚɪɬ ɩɪɢɜɨɞɚ «ɏ»  14 U4A12 
ɋɬɚɪɬ ɩɪɢɜɨɞɚ «ɍ»  15 U4A13 
ɋɬɚɪɬ ɩɪɢɜɨɞɚ «Z»  16 U4A14 
ɋɬɚɪɬ ɩɪɢɜɨɞɚ «S»  17 U4A15 
ȼɤɥɸɱɟɧɢɟ ɋɈɀ   U4A16 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4 Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ 

4.1 ɋɢɫɬɟɦɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ 
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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɫɥɟɞɹɳɟɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɩɨɞɚɱ ɫ ɨɬ-
ɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɩɨ ɫɤɨɪɨɫɬɢ. 

 ɋɥɟɞɹɳɢɣ ɩɪɢɜɨɞ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɢɝɧɚ-
ɥɚ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɜ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɟɦɭ ɩɟɪɟɦɟɳɟɧɢɟ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɴɟɤɬɚ, 
ɞɥɹ ɱɟɝɨ ɬɪɟɛɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɚɹ ɦɨɳɧɨɫɬɶ. Ɉɬ ɫɥɟɞɹɳɟɝɨ ɩɪɢɜɨɞɚ ɜ 
ɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɫɬɚɧɤɚ ɫ ɑɉɍ: ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 
ɬɨɱɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɧɚɞɟɠɧɨɫɬɶ. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɥɟɞɹɳɟɝɨ ɩɪɢɜɨɞɚ – ɦɨɳ-
ɧɨɫɬɶ, ɫɤɨɪɨɫɬɶ, ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɢ ɬɨɱɧɨɫɬɶ. 

 Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɫɥɟɞɹɳɟɝɨ ɩɪɢɜɨɞɚ (ɪɢɫ. 4.1): ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɞɜɢɝɚ-
ɬɟɥɶ Ⱦ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; ɭɫɢɥɢɬɟɥɶ ɦɨɳɧɨɫɬɢ (ɍɆ), 
ɫɧɚɛɠɚɸɳɢɣ ɷɬɨɬ ɞɜɢɝɚɬɟɥɶ ɷɧɟɪɝɢɟɣ, ɪɟɝɭɥɢɪɭɟɦɨɣ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ, ɞɚɬɱɢɤ 
ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ ɩɨɥɨɠɟɧɢɸ ȾɈɋ ɢ ɫɪɚɜɧɢɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɍɋ. 
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̸̺̳̺ ̫ ̵̺

̵̸̫
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- +

+̬

Х1 Х2

̬͕.͘.

ε 
Ω 

̸͕͕͙͔͕͑͗͐͘ ͘͏͔͊а͒
̴а͚͎͊͗͑а

̩ых͕͋

̷͚͌͊͒͏͚͓͗͌ы͐ ͖͗͏͉͕͋

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɢɫɬɟɦɚ ɫɥɟɞɹɳɟɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɩɨɞɚɱ  

 
ɂɫɩɨɥɧɢɬɟɥɶɧɵɦ ɞɜɢɝɚɬɟɥɟɦ ɜ ɫɢɫɬɟɦɟ ɹɜɥɹɟɬɫɹ ɞɜɢɝɚɬɟɥɶ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɧɟɡɚɜɢɫɢɦɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɮɢɪɦɵ SIEMENS. 
ȼ ɤɚɱɟɫɬɜɟ ɭɫɢɥɢɬɟɥɹ ɦɨɳɧɨɫɬɢ ɍɆ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɢɪɢɫɬɨɪɧɵɣ ɩɪɟɨɛɪɚɡɨ-

ɜɚɬɟɥɶ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜ ɩɨɫɬɨɹɧɧɵɣ SIEMENS Simoreg. 
Ⱦɚɬɱɢɤɨɦ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ ɩɨɥɨɠɟɧɢɸ ɹɜɥɹɟɬɫɹ ɨɩɬɢɱɟɫɤɚɹ ɥɢɧɟɣɤɚ. 
ɇɚ ɜɯɨɞ ɫɪɚɜɧɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɦ ɹɜɥɹɟɬɫɹ PLC-ɤɨɧɬɪɨɥɥɟɪ, ɩɨ-

ɫɬɭɩɚɟɬ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ ɨɬ ɍɑɉɍ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɡɚɞɚɧɧɨɦɭ ɩɟɪɟɦɟɳɟ-
ɧɢɸ. 

 ȾɈɋ ɩɪɟɨɛɪɚɡɭɟɬ ɮɚɤɬɢɱɟɫɤɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɏ2 ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɴɟɤɬɚ (ɍɈ) 
ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ, ɫɬɪɨɝɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɷɬɨɦɭ ɩɨɥɨɠɟɧɢɸ, ɤɨɬɨɪɵɣ 
ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɯɨɞ ɫɪɚɜɧɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
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ȿɫɥɢ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ ɨɬ ɍɑɉɍ ɢ ɫɢɝɧɚɥ, ɩɨɫɬɭɩɚɸɳɢɣ ɫ ȾɈɋ, ɧɟɨɞɢ-
ɧɚɤɨɜɵ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɮɚɤɬɢɱɟɫɤɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɡɚɞɚɧɧɨɝɨ, 
ɜɨɡɧɢɤɚɟɬ ɫɢɝɧɚɥ ɨɲɢɛɤɢ ε, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɷɬɨɣ ɪɚɡɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ 
ɧɚ ɭɫɢɥɢɬɟɥɶ ɦɨɳɧɨɫɬɢ ɍɆ, ɡɚɫɬɚɜɥɹɸɳɢɣ ɜɪɚɳɚɬɶɫɹ ɪɨɬɨɪ ɞɜɢɝɚɬɟɥɹ ɫ ɱɚɫɬɨɬɨɣ 
Ω ,ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɷɬɨɦɭ ɫɢɝɧɚɥɭ. 

ȼɨ ɜɧɭɬɪɟɧɧɟɦ ɤɨɧɬɭɪɟ ɫɥɟɞɹɳɟɝɨ ɩɪɢɜɨɞɚ ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ ɩɨ 
ɫɤɨɪɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɚɯɨɝɟɧɟɪɚɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɫɤɨɪɨɫɬɢ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɬɪɟɛɭɟɦɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ ɜɧɭɬɪɟɧɧɟɝɨ ɤɨɧɬɭɪɚ ɫɥɟɞɹɳɟɝɨ ɩɪɢɜɨɞɚ, ɹɜɥɹɸɳɟɝɨɫɹ ɟɝɨ ɨɫɧɨɜɨɣ ɢ ɧɚɡɵ-
ɜɚɟɦɨɝɨ ɪɟɝɭɥɢɪɭɟɦɵɦ ɩɪɢɜɨɞɨɦ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4.2 ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɨɤɚ SIEMENS Simoreg 6RA26 
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ȼɟɧɬɢɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ SIEMENS Simoreg 6RA26 
(ɪɢɫ. 4.2) ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɧɟɡɚɜɢɫɢɦɨɝɨ 
ɜɨɡɛɭɠɞɟɧɢɹ. Ɉɧɢ ɩɨɥɧɨɫɬɶɸ ɨɬɜɟɱɚɸɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɫɨɜɪɟɦɟɧ-
ɧɵɦ ɫɬɚɧɨɱɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɫ ɱɢɫɥɨɜɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɢɦɟɸɬ 
ɰɟɩɢ ɤɨɧɬɪɨɥɹ ɢ ɡɚɳɢɬɵ ɞɥɹ ɞɜɢɝɚɬɟɥɹ ɢ ɫɬɚɧɤɚ. ɉɢɬɚɧɢɹ ɹɤɨɪɧɨɣ ɰɟɩɢ ɞɜɢɝɚɬɟɥɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɭɩɪɚɜɥɹɟɦɨɣ ɬɪɟɯɮɚɡɧɨɣ ɦɨɫɬɨɜɨɣ 
ɫɯɟɦɨɣ ɫɨ ɜɫɬɪɟɱɧɨ-ɩɚɪɚɥɥɟɥɶɧɵɦ ɜɤɥɸɱɟɧɢɟɦ ɛɟɡ ɤɨɧɬɭɪɧɨɝɨ ɬɨɤɚ. ɉɢɬɚɧɢɟ ɨɛ-
ɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɨɤɨɦ ɩɨɫɬɨɹɧɧɨɣ ɜɟɥɢɱɢɧɵ. 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɨɤɚ ɦɨɧɬɢɪɭɸɬɫɹ ɜ ɲɤɚɮɭ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɫ 
ɨɛɪɚɳɟɧɧɵɦɢ ɜɧɢɡ ɡɚɠɢɦɧɵɦɢ ɤɨɥɨɞɤɚɦɢ.  

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɨɤɚ SIEMENS Simoreg 6RA26 

 
 
 
 
 
 
 
 
 
 
 
 
4.3 ɉɨɞɝɨɬɨɜɤɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥя SIEMENS Simoreg ɤ ɪɚɛɨɬɟ 
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ɉɨɞɝɨɬɨɜɤɭ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɬɨɤɚ SIEMENS Simoreg ɤ ɪɚɛɨɬɟ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1.ɉɪɨɜɟɪɢɬɶ, ɱɬɨɛɵ ɫɨɟɞɢɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɟ ɭɫɬɚ-
ɧɨɜɤɢ ɢɥɢ ɩɪɢɥɚɝɚɟɦɨɦɭ ɜɚɪɢɚɧɬɭ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. 

2.ɉɪɨɜɟɪɢɬɶ ɝɨɬɨɜɧɨɫɬɶ ɤ ɪɚɛɨɬɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɢ-
ɜɨɞɚ ɲɩɢɧɞɟɥɹ. 

3.ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɰɟɩɢ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ 200 ȼ ɩɟɪɟɫɬɚɜɢɬɶ ɩɟɪɟ-
ɦɵɱɤɭ Ⱥȼ-Ⱥɋ ɧɚ ɩɥɚɬɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ Ⱥ1087 ɜ ɩɨɥɨɠɟɧɢɟ ȺȺ-ȼȼ. 

4. ɋɢɝɧɚɥɢɡɚɰɢɸ «Betriebsbereit» («Ƚɨɬɨɜɧɨɫɬɶ ɤ ɪɚɛɨɬɟ») ɜ ɛɥɨɤɟ ɩɢɬɚɧɢɹ 
ɢɡɦɟɧɢɬɶ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚ ɫɢɝɧɚɥɢɡɚɰɢɸ «Storung» («ɇɟɢɫɩɪɚɜɧɨɫɬɶ»), ɞɥɹ 
ɱɟɝɨ ɫɧɹɬɶ ɩɟɪɟɦɵɱɤɭ ɧɚ ɩɥɚɬɟ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ 1045. 

5.Ɉɬɫɨɟɞɢɧɢɬɶ ɡɚɠ. 64, ɞɟɛɥɨɤɢɪɨɜɚɧɢɟ ɪɟɝɭɥɹɬɨɪɚ, ɢ ɡɚɠ. 57 ɢ 69/Ɇ/, ɡɚ-
ɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ; ɫɨɟɞɢɧɢɬɶ ɡɚɠ. 64 ɱɟɪɟɡ ɪɚɡɨɦɤɧɭɬɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫ ɡɚɠ. 7; ɫɨ-
ɟɞɢɧɢɬɶ ɡɚɠ. 57 ɢ ɡɚɠ. 69 ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɤɨɪɨɛɤɨɣ. 

6.ɍɞɚɥɢɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɜ ɰɟɩɢ ɹɤɨɪɹ. 
7. Ɉɬɫɨɟɞɢɧɢɬɶ ɩɢɬɚɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɧɚ ɡɚɠ.33, 34 ɛɥɨɤɚ 

SIMOREG. 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 
1.ȼɵɤɥɸɱɚɬɟɥɶ S1 ɧɚ ɩɥɚɬɟ ɪɟɝɭɥɹɬɨɪɚ Ⱥ1086 ɭɫɬɚɧɨɜɢɬɶ ɜ ɩɨɥɨɠɟɧɢɟ «I-

Regeln» («Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨ ɬɨɤɭ») 
2.ɉɪɨɢɡɜɟɫɬɢ ɩɪɨɜɟɪɤɭ ɭɫɬɚɧɨɜɤɢ ɩɨɬɟɧɰɢɨɦɟɬɪɨɜ ɢɥɢ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɹ, 

ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɫɬɚɧɤɚ. 
3. ɉɟɪɟɜɟɫɬɢ ɝɥɚɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɜ ɩɨɥɨɠɟɧɢɟ «EIN» (ȼɄɅ.) 
4.ɉɪɨɜɟɪɤɚ ɧɚɩɪɹɠɟɧɢɣ: 

ɍɩɪɚɜɥɹɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ: 
Ɂɚɠ. 26, 28, 30……………………………………………………………......380 ȼ 

ɇɚɩɪɹɠɟɧɢɟ ɧɚɝɪɭɡɤɢ: 
Ɂɚɠ. 1U, 1V, 1W…………………………………………………380 ȼ ɢɥɢ 500 ȼ 

ȼɟɧɬɢɥɹɬɨɪ ɞɥɹ ɪɟɝɭɥɹɬɨɪɚ (ɩɪɢ ɧɚɥɢɱɢɢ): 
Ɂɚɠ. 37, 38……………………………………………………………………380 ȼ 

ɇɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ: 
Ɂɚɠ. 31, 32…………………………………………………………………....380 ȼ 
Ɂɚɠ. 123, 124…………………………………………………………………220 ȼ 
5. ɉɪɨɜɟɪɢɬɶ ɫ ɩɨɦɨɳɶɸ ɜɨɥɶɬɦɟɬɪɚ ɫɢɧɮɚɡɧɨɫɬɶ ɦɟɠɞɭ ɭɩɪɚɜɥɹɸɳɢɦ ɧɚ-

ɩɪɹɠɟɧɢɟɦ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɧɚɝɪɭɡɤɢ, 
Ɂɚɠ. 26 →1U, 28→1V, 30→1W 

ɇɚɩɪɹɠɟɧɢɟ  
≈0………………………………………………..ɞɥɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚɝɪɭɡɤɢ 380 ȼ 
≈120 ȼ……………………………………...…...ɞɥɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚɝɪɭɡɤɢ 500 ȼ 
Ɂɚɠ. 31→123, 32→124……………………...………………………………...≈0 ȼ 
6. ɉɪɨɜɟɪɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ / ɜɧɭɬɪɟɧɧɟɟ ɧɚɩɪɹɠɟɧɢɟ/: 
Ɂɚɠ. 10  -24 ȼ; ɡɚɠ. 44  -15 ȼ; 
Ɂɚɠ. 7 +24 ȼ; ɡɚɠ. 45 +15 ȼ 
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Ɂɚɠ. 15 0 ȼ; ɡɚɠ. 71 0 ȼ 
ȼɫɟ ɡɧɚɱɟɧɢɹ ɹɜɥɹɸɬɫɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɦɢ. 
7. Ʉɨɧɬɪɨɥɶ ɫɜɟɬɨɢɡɥɭɱɚɸɳɢɯ ɞɢɨɞɨɜ ɜ ɛɥɨɤɟ Ⱥ1045: 
V103, ɞɟɛɥɨɤɢɪɨɜɚɧɢɟ ɪɟɝɭɥɹɬɨɪɚ, ɞɨɥɠɟɧ ɫɜɟɬɢɬɶɫɹ, ɬ. ɟ. ɨɬɫɭɬɫɬɜɢɟ ɞɟɛɥɨ-

ɤɢɪɨɜɚɧɢɹ ɧɚ ɡɚɠ. 64. 
ɍ ɭɫɬɪɨɣɫɬɜ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɛɥɨɤɚɦɢ Ⱥ 1098 ɞɨɥɠɟɧ ɫɜɟɬɢɬɶɫɹ ɬɚɤɠɟ 

V2, ɋɌɈɉ, ɬ. ɤ. ɡɚɠ. 80 ɧɟ ɫɜɨɛɨɞɟɧ. 
ɉɪɢ ɫɜɟɱɟɧɢɢ V79, ɤɨɧɬɪɨɥɶ ɫɟɬɢ, ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɢɱɢɧɵ: 
- ɥɟɜɨɟ ɜɪɚɳɟɧɢɟ ɩɨɥɹ ɜ ɭɩɪɚɜɥɹɸɳɟɣ ɱɚɫɬɢ; 
- ɜɵɩɚɞɟɧɢɟ ɨɞɧɨɣ ɮɚɡɵ; 
- ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ ≤80 % ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ. 
8. ɉɪɨɜɟɪɢɬɶ ɞɟɣɫɬɜɢɟ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ. 
9. ɍɫɬɚɧɨɜɢɬɶ ɝɥɚɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɜ ɩɨɥɨɠɟɧɢɟ «AUS»(ȼɕɄɅ.) 
10. ɉɪɢɫɨɟɞɢɧɢɬɶ ɩɨɞɜɨɞ ɩɢɬɚɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɞɜɢɝɚɬɟɥɹ – ɡɚɠ. 33, 34. 
11. ɍɫɬɚɧɨɜɢɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɜ ɰɟɩɢ ɹɤɨɪɹ. 
ȼɤɥɸɱɟɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 
1.ɉɪɢɫɨɟɞɢɧɢɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɤ ɡɚɠ. 33, 34 ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɝɪɚɧɢɱ-

ɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ .ɜɨɡɛ ɦɚɤɫU ɢ .ɜɨɡɛ ɦɢɧU . 
2.Ƚɥɚɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ «EIN» (ȼɄɅ.) 
ɍɩɪɚɜɥɹɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ «EIN» (ȼɄɅ.) 
3. .ɜɨɡɛ ɦɚɤɫU  
ɍɫɥɨɜɢɟ: -24 ȼ ɧɚ ɡɚɠ. 107 
ɍɫɬɚɧɨɜɤɚ ɫ ɩɨɦɨɳɶɸ ɩɨɬɟɧɰɢɨɦɟɬɪɚ R77 ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɹ .ɜɨɡɛ ɦɚɤɫU . 
4. .ɜɨɡɛ ɦɢɧU  
ɍɫɥɨɜɢɟ: ɨɬɫɨɟɞɢɧɢɬɶ ɩɨɞɜɨɞ ɤ ɡɚɠ. 107 
ɍɫɬɚɧɨɜɢɬɶ ɩɨɬɟɧɰɢɨɦɟɬɪɨɦ R13 .ɜɨɡɛ ɦɢɧU  ɧɚ 20 % ɦɟɧɶɲɟ ɡɧɚɱɟɧɢɹ, ɭɤɚɡɚɧ-

ɧɨɝɨ ɧɚ ɬɚɛɥɢɱɤɟ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ. 
ɋɧɨɜɚ ɩɪɢɫɨɟɞɢɧɢɬɶ -24 ȼ ɤ ɡɚɠ. 107 
ȼɤɥɸɱɟɧɢɟ ɤɨɦɩɚɤɬɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ Ⱥ1086 ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞ-

ɤɟ: 
1.ȼɤɥɸɱɢɬɶ ɤɨɧɬɚɤɬɨɪ ɧɚɩɪɹɠɟɧɢɹ 
2.ȼɵɤɥɸɱɚɬɟɥɶ S1 ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɥɨɠɟɧɢɢ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɬɨɤɭ; ɞɟ-

ɛɥɨɤɢɪɨɜɚɬɶ ɪɟɝɭɥɹɬɨɪ, ɫɨɟɞɢɧɢɜ ɡɚɠ. 64 ɢ 80 ɫ ɡɚɠ. 7. 
3. ɉɪɨɜɟɪɤɚ ɩɨɥɹɪɧɨɫɬɢ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ: ɩɨɞɚɬɶ ɧɚ ɡɚɠ. 57 ɩɨɥɨɠɢɬɟɥɶɧɨɟ 

ɧɚɩɪɹɠɟɧɢɟ, ɩɪɢɜɟɫɬɢ ɩɪɢɜɨɞ ɜ ɦɟɞɥɟɧɧɨɟ ɜɪɚɳɟɧɢɟ ɡɚ ɫɱɟɬ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɬɨ-
ɤɭ. 

4. ȿɫɥɢ ɧɚɩɪɹɠɟɧɢɟ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɚɠ. 17 ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɠ. 13 ɩɨɥɨɠɢ-
ɬɟɥɶɧɨ, ɬɨ ɩɟɪɟɣɬɢ ɤ ɫɥɟɞɭɸɳɟɦɭ ɩɭɧɤɬɭ, ɢɧɚɱɟ ɩɪɨɢɡɜɟɫɬɢ ɛɥɨɤɢɪɨɜɚɧɢɟ ɪɟɝɭɥɹ-
ɬɨɪɚ, ɩɨɦɟɧɹɬɶ ɦɟɫɬɚɦɢ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɤɨɧɰɵ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɢ ɫɧɨɜɚ ɩɪɨɞɟ-
ɥɚɬɶ ɨɩɟɪɚɰɢɢ 1-3. 

5. Ɂɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚ ɡɚɠ. 57=0 ȼ, ɜɵɤɥɸɱɚɬɟɥɶ S1 ɜ ɩɨɥɨɠɟɧɢɢ ɞɥɹ ɪɟɝɭ-
ɥɢɪɨɜɚɧɢɹ ɩɨ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ. 
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6. ɍɫɬɚɧɨɜɢɬɶ ɨɝɪɚɧɢɱɟɧɢɟ ɬɨɤɚ: ɬɨɤ ɹɤɨɪɹ ɞɜɢɝɚɬɟɥɹ 
Iɹɤ.ɞɜɢɝ≤1,2 – ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɞɜɢɝɚɬɟɥɹ Iɞɜɢɝ.ɧɨɦ. 
Ɍɨɱɤɚ ɢɡɦɟɪɟɧɢɹ b2 ɧɚ ɩɥɚɬɟ ɪɟɝɭɥɹɬɨɪɚ Ⱥ1086: 
+ 10 ȼ ɫɨɨɬɜ. ɇɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ɪɟɝɭɥɹɬɨɪɚ Iɪɟɝ.ɧɨɦ. 
+1 ȼ ɫɨɨɬɜ. 10 % Iɪɟɝ.ɧɨɦ. 
ɉɨɬɟɧɰɢɨɦɟɬɪ R85 ɬɨɤ 
Ɂɚɩɢɫɚɬɶ ɧɚɩɪɹɠɟɧɢɟ Ub2 
7. ɉɟɪɟɫɨɟɞɢɧɢɬɶ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɤɨɪɨɛɤɢ ɫ ɡɚɠ. 57 ɢ 69 

ɧɚ ɡɚɠ. 56 ɢ 14, ɡɚɦɤɧɭɬɶ ɩɟɪɟɦɵɱɤɭ CG-CH. 
8. Ɋɟɝɭɥɢɪɨɜɤɚ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ: 
ɍɫɬɚɧɨɜɢɬɶ ɧɚ ɡɚɠ. 57 (ɢɥɢ ɧɚ ɡɚɠ. 56) ɧɚɩɪɹɠɟɧɢɟ +1 ȼ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

10 % ɦɚɤɫ. ɬɪɟɛɭɟɦɨɝɨ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɞɜɢɝɚɬɟɥɹ (10 ȼ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɚɤɫ. ɬɪɟ-
ɛɭɟɦɨɦɭ ɱɢɫɥɭ ɨɛɨɪɨɬɨɜ) 

ɉɨɬɟɧɰɢɨɦɟɬɪ R28 – ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ. 
9. Ʉɨɪɪɟɤɰɢɹ ɞɪɟɣɮɚ: 
ɍɫɬɚɧɨɜɢɬɶ ɧɚ ɡɚɠ. 57 ɢɥɢ 56 ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 0 ȼ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

4.4 ɋɟɪɜɨɞɜɢɝɚɬɟɥɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ Siemens 
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ȼ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɯ ɩɨɞɚɱ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɟɪɜɨɞɜɢɝɚɬɟɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
ɧɟɡɚɜɢɫɢɦɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ SIEMENS 1HU3 (ɪɢɫ. 4.3).  

Ⱦɜɢɝɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɧɟɜɟɧɬɢɥɢɪɭɟɦɵɦɢ (ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ IP 54) ɢ ɭɫɬɚɧɚɜ-
ɥɢɜɚɸɬɫɹ ɜ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɹɯ ɫ ɧɨɪɦɚɥɶɧɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. 
Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ 40 °ɋ. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɟɪɜɨɞɜɢɝɚɬɟɥɢ SIEMENS 1HU3 

 
Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɫɟɪɜɨɞɜɢɝɚɬɟɥɟɣ 1HU3: 

ɇɨɦɢɧɚɥɶɧɵɣ ɦɨɦɟɧɬ……………………………………………………………18 ɇ*ɦ 
Ɍɨɤ ɹɤɨɪɹ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɦɨɦɟɧɬɟ……………………………………………..15 Ⱥ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɢɦɩɭɥɶɫɧɵɣ ɬɨɤ………………………………………………….150 Ⱥ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ…………………………………………………………173 ȼ 
ɇɨɦɢɧɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ……………………………………………………..1200 ɨɛ/ɦɢɧ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ…………………………………………………………..20 ɇ*ɦ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ………………………………………………………………..16,5 Ⱥ 

ȼ ɫɨɫɬɚɜ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ ɤɪɨɦɟ ɫɟɪɜɨɞɜɢɝɚɬɟɥɟɣ ɜɯɨɞɹɬ ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɵɟ ɬɨɪɦɨɡɚ ɩɨɞɚɱ ɢ ɬɚɯɨɝɟɧɟɪɚɬɨɪɵ. 

ɋɬɨɹɧɨɱɧɵɣ ɬɨɪɦɨɡ ɩɪɢɜɨɞɚ ɫ ɩɨɫɬɨɹɧɧɵɦ ɦɚɝɧɢɬɨɦ ɜɵɤɥɸɱɚɟɬɫɹ, ɤɨɝɞɚ ɧɚ 
ɤɚɬɭɲɤɟ ɬɨɪɦɨɡɚ ɩɨɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 24±2,4 ȼ. Ʉɨɝɞɚ ɞɜɢɝɚɬɟɥɶ 
ɜɤɥɸɱɟɧ, ɬɨɪɦɨɡ ɞɨɥɠɟɧ ɜɫɟɝɞɚ ɧɚɯɨɞɢɬɶɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɬɨ ɟɫɬɶ ɜɵɤɥɸɱɟɧ. 
Ʉɨɝɞɚ ɬɨɪɦɨɡ ɨɬɤɥɸɱɟɧ ɢɥɢ ɨɬɤɥɸɱɟɧɨ ɩɢɬɚɧɢɟ, ɞɢɫɤ ɹɤɨɪɹ ɩɪɢɬɹɝɢɜɚɟɬɫɹ ɩɨɫɬɨ-
ɹɧɧɵɦ ɦɚɝɧɢɬɨɦ ɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɜɚɥ ɞɜɢɝɚɬɟɥɹ. Ɍɨɪɦɨɡɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɜɵɩɨɥɧɟ-
ɧɨ ɫ ɩɨɦɨɳɶɸ ɞɜɭɫɬɨɪɨɧɧɟɣ ɤɥɟɦɦɧɨɣ ɤɨɥɨɞɤɢ, ɤɨɬɨɪɚɹ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɫɬɚɬɨɪɟ 
ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ. 

Ɍɚɯɨɝɟɧɟɪɚɬɨɪ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɨɞɧɨɦ ɜɚɥɭ ɫ ɫɟɪɜɨɞɜɢɝɚɬɟɥɟɦ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɩɨɞɚɱ. 
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5 Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ 

 ȼ ɬɚɛɥɢɰɟ 5.1 ɩɪɢɜɟɞɟɧɵ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɫɢɫɬɟɦɵ 
ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɜɤɥɸɱɚɹ ɫɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠɧɵɯ ɢ ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ. 

 
Ɍɚɛɥɢɰɚ 5.1 – ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɨɢɦɨɫɬɶ 
ɡɚ ɲɬ., ɪɭɛ. 

Ʉɨɥɢɱɟɫɬ-
ɜɨ 

ɋɬɨɢ-
ɦɨɫɬɶ, ɪɭɛ. 

1 2 3 4 
ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɨɞɧɨɩɨɥɸɫɧɵɣ 6Ⱥ ɋ 

ȼȺ47-63 4.5ɤȺ PROxima 
146,22 6 877,32 

ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɬɪɟɯɩɨɥɸɫɧɵɣ 6Ⱥ ɋ 
ȼȺ47-63 4.5ɤȺ PROxima 

456,48 5 2282,4 

ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɬɪɟɯɩɨɥɸɫɧɵɣ 63Ⱥ ɋ 
ȼȺ47-63 

571,39 3 1714,17 

ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɬɪɟɯɩɨɥɸɫɧɵɣ 10Ⱥ ɋ 
ABB S203 6ɤȺ 

1666,12 2 3332,24 

ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ȼȺ51-35Ɇ2-340010-
160Ⱥ-2000-690AC-ɍɏɅ3 

4026,61 1 4026,61 

Ɋɟɥɟ ɬɟɩɥɨɜɨɟ ɊɌɂ-1310 4-6Ⱥ 661,01 4 2644,04 
ɉɆɅ 1100-06 110ȼ 6Ⱥ 1ɡ 234,5 9 2110,5 

ɉɆɅ-1100-10Ⱥ-110AC-ɍɏɅ4-Ȼ-ɄɗȺɁ 614,4 1 614,4 
ɉɆɅ-4100 110ȼ 63Ⱥ 1798,91 3 5396,73 

ȼɵɤɥɸɱɚɬɟɥɶ ɧɚɝɪɭɡɤɢ 3P ȼɇ-63 63Ⱥ PROxima 571,14 2 1142,28 
Ɋɟɥɟ ɩɪɨɦɟɠɭɬɨɱɧɨɟ Ɋɉ 22/3 5Ⱥ 24ȼ Dɋ EKF PROxima 163 2 326 
ɉɪɨɜɨɞ ɫɢɥɨɜɨɣ ɉɍȽȼɧɝ(Ⱥ)-LS 1ɯ1.5 ɛɟɥɵɣ ɦɧɨɝɨɩɪɨ-

ɜɨɥɨɱɧɵɣ 
15,06 50 753 

ɉɪɨɜɨɞ ɫɢɥɨɜɨɣ ɉɭȽȼɧɝ (Ⱥ)-LS 1ɯ2.5 ɛɟɥɵɣ ɛɭɯɬɚ 
ɦɧɨɝɨɩɪɨɜɨɥɨɱɧɵɣ 

21,08 50 1054 

ɉɪɨɜɨɞ ɫɢɥɨɜɨɣ ɉɭȽȼ 1ɯ4 ɤɪɚɫɧɵɣ ɌɊɌɋ ɦɧɨɝɨɩɪɨɜɨ-
ɥɨɱɧɵɣ 

28,07 50 1403,5 

ɉɪɨɜɨɞ ɫɢɥɨɜɨɣ ɉɭȽȼ 1ɯ6 ɝɨɥɭɛɨɣ ɦɧɨɝɨɩɪɨɜɨɥɨɱɧɵɣ 41,5 50 2075 
ɇɚɤɨɧɟɱɧɢɤ ɤɚɛɟɥɶɧɵɣ ɢɡɨɥɢɪɨɜɚɧɧɵɣ 1.5ɦɦ2 ɱɟɪɧɵɣ 

(037664 Legrand) 
4,79 100 479 

ɇɚɤɨɧɟɱɧɢɤ ɤɚɛɟɥɶɧɵɣ ɢɡɨɥɢɪ. ɞɜɨɣɧ. Starfix 1.5ɤɜ.ɦɦ 
ɱɟɪ. Leg 037689 

3,82 50 191 

ɇɚɤɨɧɟɱɧɢɤ ɤɚɛɟɥɶɧɵɣ ɇɒɜɂ 2.5-8.2 ɫɢɧɢɣ ȿ2508 
(100ɲɬ) 168,28 1 168,28 

ɇɚɤɨɧɟɱɧɢɤ ɲɬɵɪɟɜɨɣ ɜɬɭɥɨɱɧɵɣ ɢɡɨɥɢɪɨɜɚɧɧɵɣ 
ɞɜɨɣɧɨɣ 2ɯ 2,5ɦɦ.ɤɜ. 4,47 50 223,5 

ɇɚɤɨɧɟɱɧɢɤ ɤɚɛɟɥɶɧɵɣ ɇɄɂ 2-4 ɫɢɧɢɣ (100ɲɬ) 278,04 1 278,04 
ɇɚɤɨɧɟɱɧɢɤ ɤɚɛɟɥɶɧɵɣ ɇɄɂ 5.5-6 ɠɟɥɬɵɣ (100ɲɬ) 609,3 1 609,3 

ɇɚɤɨɧɟɱɧɢɤ ɤɨɥɶɰɟɜɨɣ ɇɄɂ 6.0- 6 6,11 50 305,5 
ɉɪɢɜɨɞ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ Siemens SIMOREG 6RA26 85000 3 255000 

Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ   45000 
Ɋɚɡɪɚɛɨɬɤɚ ɉɅ ɞɥɹ ɍɑɉɍ ɢ ɩɨɞɝɨɬɨɜɤɚ ɟɝɨ ɤ ɪɚɛɨɬɟ   69000 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.1 

 
Ⱦɥɹ ɨɰɟɧɤɢ ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɨɩɪɟɞɟɥɢɦ 

ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ. 
Пɪɨɫɬɨɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ – ɷɬɨ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, ɜ ɬɟ-

ɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɪɨɟɬ ɢɧɜɟɫɬɢɰɢɢ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɨɤɚ 
ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ 
ɝɨɞɚɦ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɨɤɚ ɩɨɥɭɱɟɧɧɚɹ ɫɭɦɦɚ ɧɟ ɫɪɚɜɧɹɟɬɫɹ ɫ ɫɭɦɦɨɣ ɤɚɩɢ-
ɬɚɥɨɜɥɨɠɟɧɢɣ: 
 

ɨɤ

1 1

0
ɨɤT Т

t tK П   ,                                                                                                               (5.1) 

 
ɝɞɟ tK  - ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɩɨ ɦɟɫɹɰɚɦ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ; 

tП  - ɩɪɢɛɵɥɶ ɩɨ ɦɟɫɹɰɚɦ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 
ȼ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɪɨɟɤɬ ɧɟ ɛɭɞɟɬ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ. ȼ ɩɨɫɥɟɞɭɸɳɢɟ ɦɟɫɹ-

ɰɵ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɨɰɟɧɢɦ ɱɢɫɬɭɸ ɩɪɢɛɵɥɶ, ɤɨɬɨɪɭɸ ɛɭɞɟɬ ɩɪɢɧɨɫɢɬɶ ɩɪɨɟɤɬ. 
Ɋɚɫɱɟɬ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ  ɩɪɟɞɫɬɚɜɢɦ ɜ ɬɚɛɥɢɰɟ 5.2 ɂɡ ɬɚɛɥɢɰɵ 5.2 ɜɢɞɧɨ, ɱɬɨ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 7 ɦɟɫɹɰɟɜ. 

 
Ɍɚɛɥɢɰɚ 5.2. – Ɋɚɫɱɟɬ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ 
 
ɉɟɪɢɨɞ, ɦɟɫ. ɉɟɪɜɨɧɚɱɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

Ʉ, ɪɭɛ. 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɉ, 

ɪɭɛ. 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ 

Σɉ, ɪɭɛ. 

1 172506,81 0 0 

2 172506,81 25000 25000 

3 172506,81 27000 52000 

4 172506,81 27000 79000 

5 172506,81 30000 109000 

6 172506,81 32000 141000 

7 172506,81 33000 174000 

1 2 3 4 
ɋɛɨɪɤɚ ɳɢɬɚ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɫɬɚɧɤɚ   60000 

ɗɥɟɤɬɪɨɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɧɚ ɫɬɚɧɤɟ (ɩɨɞɤɥɸɱɟɧɢɟ 
ɞɚɬɱɢɤɨɜ, ɫɟɪɜɨɞɜɢɝɚɬɟɥɟɣ ɩɪɢɜɨɞɨɜ ɩɨɞɚɱ, ɞɜɢɝɚɬɟɥɟɣ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɬɹɠɤɚ ɩɪɨɜɨɞɨɜ) 

  54000 

Ɂɚɩɭɫɤ ɢ ɧɚɫɬɪɨɣɤɚ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ   20000 
Ɂɚɩɭɫɤ ɫɢɫɬɟɦɵ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɨɬɥɚɞɤɚ ɉɅ, 

ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨ-
ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɧɤɚ) 

  19000 

ɂɌɈȽɈ 172506,81 
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ɂɬɨɝɨɦ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜ-
ɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɩɨɞɚɱ ɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɨɣ ɞɜɭɯɲɩɢɧɞɟɥɶɧɨɝɨ ɭɧɢɜɟɪ-
ɫɚɥɶɧɨ-ɮɪɟɡɟɪɧɨɝɨ ɫɬɚɧɤɚ «Starag». ɋɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟ-
ɦɟɧɧɨɝɨ ɍɑɉɍ NC-210 ɤɨɦɩɚɧɢɢ «Ȼɚɥɬ-ɋɢɫɬɟɦ». ȼ ɫɨɫɬɚɜ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɩɨ-
ɞɚɱ ɜɯɨɞɹɬ ɬɢɪɢɫɬɨɪɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɨɤɚ SIEMENS Simoreg, ɫɟɪɜɨɞɜɢɝɚɬɟɥɢ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ SIEMENS 1HU3. 

ȼ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɚɧɤɚ, ɞɥɹ 
ɤɨɬɨɪɨɝɨ ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟ-
ɦɟɧɬɵ ɫɢɫɬɟɦɵ ɱɢɫɥɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɤɨɦ, ɪɚɫɫɤɚɡɚɧɨ ɨɛ ɷɬɚ-
ɩɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɍɑɉɍ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɩɨ ɫɤɨɪɨɫɬɢ ɢ ɟё ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ. 
ɉɪɢɜɟɞɟɧɵ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɫɢɫɬɟɦɵ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɢ ɨɩɪɟɞɟɥɟɧ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɣ ɫɪɨɤ ɟɟ ɨɤɭɩɚɟɦɨɫɬɢ.  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɟɬɨɞɢɤɢ ɢ 
ɪɟɲɟɧɢɹ, ɢɡɥɨɠɟɧɧɵɟ ɜ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ. ɇɚɫɬɪɨɣɤɚ ɫɢɫɬɟɦɵ ɷɥɟɤ-
ɬɪɨɩɪɢɜɨɞɨɜ ɩɨɞɚɱ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ. 

ɋɢɫɬɟɦɚ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɩɨɞɚɱ ɭɫɩɟɲɧɨ ɜɧɟɞɪɟɧɚ 
ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ «Ⱥɛɚɤɚɧ-ɉɥɚɫɬ». 

Ɋɟɡɭɥɶɬɚɬɵ ȼɄɊ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ 
«ɉɪɨɫɩɟɤɬ ɋɜɨɛɨɞɧɵɣ 2020». 
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ȺɐɄ – ɚɥɮɚɜɢɬɧɨ-ɰɢɮɪɨɜɚɹ ɤɥɚɜɢɚɬɭɪɚ. 
Ȼɉ – ɛɥɨɤ ɩɢɬɚɧɢɹ. 
Ȼɍ – ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ. 
ȼɋɉ – ɜɵɧɨɫɧɨɣ ɫɬɚɧɨɱɧɵɣ ɩɭɥɶɬ. 
ȾɄ – ɞɚɬɱɢɤ ɤɚɫɚɧɢɹ. 
ȾɈɋ – ɞɚɬɱɢɤ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. 
ɇɁɄ – ɧɨɪɦɚɥɶɧɨ-ɡɚɦɤɧɭɬɵɣ ɤɨɧɬɚɤɬ. 
ɇɊɄ – ɧɨɪɦɚɥɶɧɨ-ɪɚɡɨɦɤɧɭɬɵɣ ɤɨɧɬɚɤɬ. 
ɈɁɍ – ɨɩɟɪɚɬɢɜɧɨɟ ɡɚɩɨɦɢɧɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ. 
ɉɅ – ɩɪɨɝɪɚɦɦɚ ɥɨɝɢɤɢ. 
ɉɪɈ- ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. 
ɉɈ – ɩɭɥɶɬ ɨɩɟɪɚɬɨɪɚ. 
ɋɄ – ɫɬɚɧɨɱɧɚɹ ɤɨɧɫɨɥɶ. 
ɋɈɀ – ɫɦɚɡɵɜɚɸɳɟ-ɨɯɥɚɠɞɚɸɳɚɹ ɠɢɞɤɨɫɬɶ. 
ɍɆ – ɭɫɢɥɢɬɟɥɶ ɦɨɳɧɨɫɬɢ. 
ɍɈ – ɭɩɪɚɜɥɹɟɦɵɣ ɨɛɴɟɤɬ. 
ɍɉ – ɭɩɪɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦɦɚ. 
ɍɑɉɍ – ɭɫɬɪɨɣɫɬɜɨ ɱɢɫɥɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
ɎɄ – ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɤɥɚɜɢɚɬɭɪɚ. 
ɐȺɉ – ɰɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ. 
ɑɉɍ – ɱɢɫɥɨɜɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɭɩɪɚɜɥɟɧɢɟ. 
GND – Gemeinsame Normdatei. 
FDD – Floppy Disk Drive. 
HDD – Hard Disk Drive. 
PLC – Programmable Logic Controller. 
CPU – Central Processing Unit. 
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201, NC-210, NC-220, NC-230. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɯɚɪɚɤɬɟɪɢɡɚɰɢɢ: ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, 
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ɧɵɣ ɩɨɫɬɚɜɳɢɤ ɷɥɟɤɬɪɢɤɢ, ɤɚɛɟɥɹ, ɫɜɟɬɨɬɟɯɧɢɤɢ, ɫɚɧɬɟɯɧɢɤɢ, ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨ-
ɫɬɢ ɢ ɋɄɋ, ɤɪɟɩɟɠɚ, ɫɢɫɬɟɦ ɨɛɨɝɪɟɜɚ ɢ ɜɟɧɬɢɥɹɰɢɢ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
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ɫɭɪɫ]: Ʉɭɪɫɤɢɣ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɧɵɣ ɡɚɜɨɞ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://keaz.ru/catalog/kontaktor-pusk/kontaktori-puskateli-rele/pml-kontaktori-
puskateli-s-katushkami-upravleniya-peremennim-i-postoyannim-tokom-na-toki-ot-10a-
do-400/pml-kontaktori/110537 

21.  ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɬɪɟɯɩɨɥɸɫɧɵɣ 10Ⱥ ABB ɋ S203 6ɤȺ 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɗɌɆ - ɮɟɞɟɪɚɥɶɧɵɣ ɩɨɫɬɚɜɳɢɤ ɷɥɟɤɬɪɢɤɢ, ɤɚɛɟɥɹ, ɫɜɟɬɨ-
ɬɟɯɧɢɤɢ, ɫɚɧ-ɬɟɯɧɢɤɢ, ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɋɄɋ, ɤɪɟɩɟɠɚ, ɫɢɫɬɟɦ ɨɛɨɝɪɟɜɚ ɢ 
ɜɟɧɬɢɥɹɰɢɢ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.etm.ru/cat/nn/9746224/ 

22.  ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɨɞɧɨɩɨɥɸɫɧɵɣ 6Ⱥ ɋ ȼȺ47-63 4.5ɤȺ 
PROxima [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɗɌɆ - ɮɟɞɟɪɚɥɶɧɵɣ ɩɨɫɬɚɜɳɢɤ ɷɥɟɤɬɪɢɤɢ, ɤɚɛɟ-
ɥɹ, ɫɜɟɬɨɬɟɯɧɢɤɢ, ɫɚɧɬɟɯɧɢɤɢ, ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɋɄɋ, ɤɪɟɩɟɠɚ, ɫɢɫɬɟɦ ɨɛɨɝ-
ɪɟɜɚ ɢ ɜɟɧɬɢɥɹɰɢɢ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.etm.ru/cat/nn/4095926/ 

23.  ȼɵɤɥɸɱɚɬɟɥɶ ɧɚɝɪɭɡɤɢ 3P ȼɇ-63 63Ⱥ PROxima [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 
ɗɌɆ - ɮɟɞɟɪɚɥɶɧɵɣ ɩɨɫɬɚɜɳɢɤ ɷɥɟɤɬɪɢɤɢ, ɤɚɛɟɥɹ, ɫɜɟɬɨɬɟɯɧɢɤɢ, ɫɚɧ-ɬɟɯɧɢɤɢ, 
ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɋɄɋ, ɤɪɟɩɟɠɚ, ɫɢɫɬɟɦ ɨɛɨɝɪɟɜɚ ɢ ɜɟɧɬɢɥɹɰɢɢ. – Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ: https://www.etm.ru/cat/nn/5647043/ 

24.  ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ȼȺ51-35Ɇ2-340010-160Ⱥ-2000-690AC-
ɍɏɅ3 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɗɌɆ - ɮɟɞɟɪɚɥɶɧɵɣ ɩɨɫɬɚɜɳɢɤ ɷɥɟɤɬɪɢɤɢ, ɤɚɛɟɥɹ, 
ɫɜɟɬɨɬɟɯɧɢɤɢ, ɫɚɧɬɟɯɧɢɤɢ.– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.etm.ru/cat/nn/9870166/ 

25.  Ɋɟɥɟ ɩɪɨɦɟɠɭɬɨɱɧɨɟ Ɋɉ 22/3 5Ⱥ 24ȼ Dɋ EKF PROxima [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ]: EKF – ɨɮ. ɫɚɣɬ – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://ekfgroup.com/catalog/products/rele-
promezhutochnoe-rp-223-5a-24v-ds-ekf-proxima  
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Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɦɧɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ 
ɪɚɛɨɬɟ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɧɰɟɩɰɢɢ ɢɡ ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ ɞɪɭɝɢɯ 
ɢɫɬɨɱɧɢɤɨɜ ɢɦɟɸɬ ɫɫɵɥɤɢ ɧɚ ɧɢɯ. 

 
Ɉɬɩɟɱɚɬɚɧɨ ɜ ___ ɷɤɡɟɦɩɥɹɪɚɯ. 
 
Ȼɢɛɥɢɨɝɪɚɮɢɹ___ ɧɚɢɦɟɧɨɜɚɧɢɣ. 
 
 
 

«___» _________ 20__ ɝ. 
                      (ɞɚɬɚ) 

____________                                                            ____________________ 
          (ɩɨɞɩɢɫɶ)                                                                                                                                (ɎɂɈ) 
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