
 

 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

Ʉɚɮɟɞɪɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ 
 
 
 
 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
______ Ɉ. ȼ. ɇɟɩɨɦɧɹɳɢɣ 
  ɩɨɞɩɢɫɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

«____» __________ 2019 ɝ. 
 

 
 

  
ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 

 
09.03.01 ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ 

ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

 
Ʉɨɧɬɪɨɥɥɟɪ ɦɭɥɶɬɢɩɥɟɤɫɧɨɝɨ ɤɚɧɚɥɚ ɨɛɦɟɧɚ ɫ ɮɭɧɤɰɢɟɣ ɭɩɪɚɜɥɟɧɢɹ 

ɚɦɩɥɢɬɭɞɨɣ ɫɢɝɧɚɥɚ 
ɬɟɦɚ 

 
 
 
 

 
Ɋɭɤɨɜɨɞɢɬɟɥɶ                       ɫɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ, ɤɚɧɞ. ɬɟɯ. ɧɚɭɤ Ⱦ. Ⱥ. ɇɟɞɨɪɟɡɨɜ 
                                         ɩɨɞɩɢɫɶ, ɞɚɬɚ            ɞɨɥɠɧɨɫɬɶ, ɭɱёɧɚɹ ɫɬɟɩɟɧɶ                       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

ȼɵɩɭɫɤɧɢɤ                                                                   Ʉ. ȿ. Ȼɚɣɩɪɚɜ 
                                         ɩɨɞɩɢɫɶ, ɞɚɬɚ                                   ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

Ʉɨɧɫɭɥɶɬɚɧɬ                                ɞɨɰɟɧɬ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ         Ʌ. ɂ. ɉɨɤɢɞɵɲɟɜɚ 
                                         ɩɨɞɩɢɫɶ, ɞɚɬɚ            ɞɨɥɠɧɨɫɬɶ, ɭɱёɧɚɹ ɫɬɟɩɟɧɶ                       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                        ɞɨɰɟɧɬ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ          ȼ. ɂ. ɂɜɚɧɨɜ 
                                          ɩɨɞɩɢɫɶ, ɞɚɬɚ           ɞɨɥɠɧɨɫɬɶ, ɭɱёɧɚɹ ɫɬɟɩɟɧɶ                       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

 
 

Ʉɪɚɫɧɨɹɪɫɤ 2019  



2 
 

ɋɈȾȿɊɀȺɇɂȿ 

 
ȼɜɟɞɟɧɢɟ ............................................................................................................... 5 

1 Ⱥɧɚɥɢɡ ɫɬɚɧɞɚɪɬɚ ɦɟɠɦɨɞɭɥɶɧɨɝɨ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ............................... 6 

1.1 ɋɨɫɬɚɜ ɆɄɈ ............................................................................................. 7 

1.2 Ⱥɧɚɥɢɡ ɫɢɫɬɟɦ ɢɫɩɨɥɶɡɭɸɳɢɯ ɆɄɈ ...................................................... 7 

1.2.1 ȺɈ «ɗɥɤɭɫ»............................................................................................ 8 

1.2.2 Ɇɧɨɝɨɚɞɪɟɫɧɨɟ ɨɤɨɧɟɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɧɚ ɩɥɚɬɟ TE6-PCI .................. 8 

1.2.3 ɇɌɐ «Ɇɨɞɭɥɶ» ...................................................................................... 9 

1.2.4 ɂɫɩɵɬɚɬɟɥɶɧɵɣ ɦɨɞɭɥɶ Ɇȼ26.16 ......................................................... 9 

1.3 ɉɥɚɬɮɨɪɦɚ .............................................................................................. 12 

1.4 ȼɵɜɨɞ ......................................................................................................... 13 

2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ............................................................................................... 13 

2.1 ɋɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ....................................................................................... 13 

2.2 Ɉɫɧɨɜɵ ɨɪɝɚɧɢɡɚɰɢɢ ɲɢɧɵ ɆɄɈ ............................................................. 14 

2.3 ȼɵɜɨɞ ......................................................................................................... 19 

3 ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɟɚɥɢɡɚɰɢɹ ............................................................................... 19 

3.1 ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ .............................................................................. 19 

3.2 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ Ʉɨɧɬɪɨɥɟɪɚ ɲɢɧɵ (Ʉɒ) ..................................... 21 

3.2.1 ɋɨɫɬɨɹɧɢɟ «Ɉɠɢɞɚɧɢɟ ɤɨɦɚɧɞ» ......................................................... 22 

3.2.2 ɋɨɫɬɨɹɧɢɟ «ɉɨɞɝɨɬɨɜɤɚ ɤɨɦɚɧɞɵ RX» .............................................. 24 

3.2.3 ɋɨɫɬɨɹɧɢɟ «ɉɨɞɝɨɬɨɜɤɚ ɤɨɦɚɧɞɵ TX» .............................................. 25 

3.2.4 ɋɨɫɬɨɹɧɢɟ «Ʉɨɞɟɪ Ɇɚɧɱɟɫɬɟɪ Ʉɋ» .................................................... 28 

3.2.5 ɋɨɫɬɨɹɧɢɟ «ɉɟɪɟɞɚɱɚ». ....................................................................... 29 

3.2.6 ɋɨɫɬɨɹɧɢɟ «Ɍɚɣɦɚɭɬ t2 ɦɟɠɞɭ ɫɥɨɜɚɦɢ» ........................................... 30 



3 
 

3.2.7 ɋɨɫɬɨɹɧɢɟ «ɉɨɞɝɨɬɨɜɤɚ ɋȾ» .............................................................. 31 

3.2.8 ɋɨɫɬɨɹɧɢɟ «ɤɨɞɢɪɨɜɚɧɢɟ ɋȾ» ............................................................ 32 

3.2.9 ɋɨɫɬɨɹɧɢɟ «ɨɬɩɪɚɜɤɚ ɋȾ». .................................................................. 33 

3.2.10 ɋɨɫɬɨɹɧɢɟ «Ɉɠɢɞɚɧɢɟ rising OC» .................................................... 33 

3.2.11 ɋɨɫɬɨɹɧɢɟ «Ɉɠɢɞɚɧɢɟ rising ɋȾ» .................................................... 34 

3.2.12 ɋɨɫɬɨɹɧɢɟ «ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ true Ɉɋ» ....................................... 35 

3.2.13 ɋɨɫɬɨɹɧɢɟ «ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ true ɋȾ» ....................................... 36 

3.2.14 ɋɨɫɬɨɹɧɢɟ «ɑɬɟɧɢɟ ɛɢɬ ɋȾ» ............................................................. 37 

3.2.15 ɋɨɫɬɨɹɧɢɟ «ɦɚɧɱɟɫɬɟɪ ɞɟɤɨɞɟɪ ɋȾ» ................................................ 38 

3.2.16 ɋɨɫɬɨɹɧɢɟ «ɱɬɟɧɢɟ ɋȾ» .................................................................... 39 

3.2.17 ɋɨɫɬɨɹɧɢɟ «Ɂɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ false OC»...................................... 40 

3.2.18 ɋɨɫɬɨɹɧɢɟ «ɱɬɟɧɢɟ ɛɢɬ Ɉɋ» ............................................................. 41 

3.2.19 ɋɨɫɬɨɹɧɢɟ «Ɇɚɧɱɟɫɬɟɪ ɞɟɤɨɞɟɪ Ɉɋ» ............................................... 42 

3.2.20 ɋɨɫɬɨɹɧɢɟ «ɑɬɟɧɢɟ Ɉɋ» ................................................................... 43 

3.3 ɉɪɨɝɪɚɦɦɚ ɞɥɹ ɨɬɥɚɞɤɢ ɢ ɩɪɨɜɟɪɤɢ. ........................................................ 44 

3.3.1 ɉɪɨɜɟɪɤɚ ɪɟɠɢɦɚ ɱɬɟɧɢɹ ɋȾ ɢɡ Ɉɍ. .................................................. 46 

3.3.2 ɉɪɨɜɟɪɤɚ ɪɟɠɢɦɚ ɡɚɩɢɫɢ ɋȾ ɜ Ɉɍ. .................................................... 48 

3.4 Ʉɨɦɩɢɥɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɩɨɞ ɉɅɂɋ. ................................................ 48 

3.5 ɉɪɢɟɦɨ-ɩɟɪɟɞɚɬɱɢɤ 1553 ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɚɦɩɥɢɬɭɞɨɣ ............................ 50 

3.5.1 ɋɯɟɦɚ ɩɪɢɟɦɨ-ɩɟɪɟɞɚɬɱɢɤɚ ................................................................. 50 

3.5.2 Ʉɨɧɬɪɨɥɥɟɪ NI MyRIO ........................................................................ 51 

3.5.3 ɍɩɪɚɜɥɟɧɢɟ ɫɤɨɪɨɫɬɶɸ ɧɚɪɚɫɬɚɧɢɹ ................................................. 51 

3.5.4 Ɋɟɝɭɥɹɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ........................................................................ 52 

3.5.5  ɍɫɢɥɢɬɟɥɶ ɬɨɤɚ ................................................................................. 53 

3.5.6  ȼɯɨɞɧɨɣ ɮɢɥɶɬɪ ............................................................................... 54 



4 
 

3.5.7 Ʉɨɦɩɚɪɚɬɨɪ .......................................................................................... 55 

3.5.8  ɂɧɬɟɪɮɟɣɫ ɫ ɲɢɧɨɣ MIL-STD-1553 ................................................ 56 

3.6 ȼɵɜɨɞ ......................................................................................................... 57 

Ɂɚɤɥɸɱɟɧɢɟ ......................................................................................................... 58 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ................................................................ 59 

 

 
  



5 
 

ȼȼȿȾȿɇɂȿ 

 

Ⱥɩɩɚɪɚɬɭɪɚ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɞɧɭ 

ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɛɨɪɬɨɜɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɭɩɪɚɜɥɹɸɬ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɨɛɟɫɩɟɱɟɧɢɹ 

ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ, ɨɪɢɟɧɬɚɰɢɢ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ, ɬɟɥɟɦɟɬɪɢɱɟɫɤɨɣ, 

ɪɚɞɢɨɩɟɪɟɞɚɸɳɟɣ, ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɢ ɧɚɭɱɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɰɟɥɟɜɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ. 

Ⱦɥɹ ɥɨɤɚɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɲɢɪɨɤɨ 

ɩɪɢɦɟɧɹɟɬɫɹ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 

ɦɭɥɶɬɢɩɥɟɤɫɧɨɝɨ ɤɚɧɚɥɚ ɨɛɦɟɧɚ (ɆɄɈ). 

ɉɪɢ ɤɨɦɩɥɟɤɫɧɨɦ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɬɟɫɬɢɪɨɜɚɧɢɢ ɤɨɫɦɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɚɛɨɬɟ ɛɨɪɬɨɜɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 

ɢ ɩɨɞɫɢɫɬɟɦ ɫ ɩɨɦɨɳɶɸ ɭɫɬɪɨɣɫɬɜ ɆɄɈ. 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɬɪɨɥɥɟɪɚ ɦɭɥɶɬɢɩɥɟɤɫɧɨɝɨ ɤɚɧɚɥɚ ɨɛɦɟɧɚ (ɆɄɈ) ɫ 

ɮɭɧɤɰɢɟɣ ɭɩɪɚɜɥɟɧɢɹ ɚɦɩɥɢɬɭɞɨɣ ɫɢɝɧɚɥɚ ɧɚ ɛɚɡɟ ɩɥɚɬɮɨɪɦɵ NI myRIO.  

Ɉɞɧɢɦ ɢɡ ɚɫɩɟɤɬɨɜ ɷɬɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɟɚɥɢɡɚɰɢɹ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ 

ɚɦɩɥɢɬɭɞɨɣ ɜɯɨɞɧɨɝɨ/ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 

 

  



6 
 

1 Ⱥɧɚɥɢɡ ɫɬɚɧɞɚɪɬɚ ɦɟɠɦɨɞɭɥɶɧɨɝɨ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɚɯ ɜ ɤɚɱɟɫɬɜɟ ɦɟɠɫɢɫɬɟɦɧɨɣ 

ɦɚɝɢɫɬɪɚɥɢ ɞɥɹ ɫɜɹɡɢ ɨɬɞɟɥɶɧɵɯ ɛɨɪɬɨɜɵɯ ɫɢɫɬɟɦ ɫ ɛɨɪɬɨɜɵɦ ɤɨɦɩɶɸɬɟɪɨɦ 

ɩɪɢɦɟɧɹɟɬɫɹ ɦɭɥɶɬɢɩɥɟɤɫɧɵɣ ɤɚɧɚɥ ɨɛɦɟɧɚ (ɆɄɈ) ɩɨ ȽɈɋɌ Ɋ 52070-2003 ɢ 

MIL-STD-1553B. Ⱥɛɨɧɟɧɬɵ ɢɧɬɟɪɮɟɣɫɚ ɆɄɈ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɪɟɦɹ ɨɬɞɟɥɶɧɵɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ: 

- ɤɨɧɬɪɨɥɥɟɪ ɲɢɧɵ (Ʉɒ) ɆɄɈ, ɭɩɪɚɜɥɹɸɳɢɣ ɨɛɦɟɧɨɦ ɢɧɮɨɪɦɚɰɢɟɣ ɜ 

ɢɧɬɟɪɮɟɣɫɟ, ɜɤɥɸɱɚɹ ɩɟɪɟɞɚɱɭ ɤɨɦɚɧɞ ɜ ɦɚɝɢɫɬɪɚɥɶ, ɩɪɢɟɦ ɢ ɩɟɪɟɞɚɱɭ ɫɥɨɜ 

ɞɚɧɧɵɯ (ɋȾ), ɩɪɢɟɦ ɢ ɤɨɧɬɪɨɥɶ ɨɬɜɟɬɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ 

ɤɨɧɟɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɚɛɨɧɟɧɬɨɜ; 

- ɨɤɨɧɟɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (Ɉɍ) ɆɄɈ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɤɨɦɚɧɞɚɦɢ Ʉɒ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɪɚɫɩɨɡɧɚɜɚɬɶ ɤɨɦɚɧɞɧɵɟ ɫɥɨɜɚ (Ʉɋ) ɨɬ Ʉɒ ɢ 

ɨɬɜɟɱɚɬɶ ɧɚ ɧɢɯ, ɢ ɜɵɩɨɥɧɹɬɶ ɤɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ; 

- ɦɨɧɢɬɨɪ ɲɢɧɵ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɤɨɧɬɪɨɥɶ ɢɧɮɨɪɦɚɰɢɢ, ɩɟɪɟɞɚɜɚɟɦɨɣ 

ɩɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɦɚɝɢɫɬɪɚɥɢ, ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɟɝɢɫɬɪɚɰɢɸ 

ɩɚɪɚɦɟɬɪɨɜ ɢ ɚɧɚɥɢɡ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ. 

Ⱦɚɧɧɵɣ ɫɬɚɧɞɚɪɬ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ 

ɢɧɬɟɪɮɟɣɫ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɨɧ ɩɪɢɦɟɧɹɟɬɫɹ ɜ 

ɫɢɫɬɟɦɟ ɷɥɟɤɬɪɨɧɧɵɯ ɦɨɞɭɥɟɣ, ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɤ: 

- ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ; 

- ɮɭɧɤɰɢɹɦ ɭɫɬɪɨɣɫɬɜ ɢɧɬɟɪɮɟɣɫɚ ɢ ɤɨɧɬɪɨɥɸ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ; 

- ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɦɚɝɢɫɬɪɚɥɢ; 

- ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɭɫɬɪɨɣɫɬɜ ɢɧɬɟɪɮɟɣɫɚ; 

- ɢɧɬɟɪɮɟɣɫɭ ɫ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ. 
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1.1 ɋɨɫɬɚɜ ɆɄɈ 

 

Ʉɨɧɬɪɨɥɥɟɪ, ɨɛɵɱɧɨ ɜɯɨɞɹɳɢɣ ɜ ɫɨɫɬɚɜ ɛɨɪɬɨɜɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 

ɦɚɲɢɧɵ, ɭɩɪɚɜɥɹɟɬ ɨɛɦɟɧɨɦ ɢɧɮɨɪɦɚɰɢɟɣ, ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɨɩɪɹɠɟɧɢɟ ɫ ɥɢɧɢɟɣ 

ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɧɬɪɨɥɶ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ, ɫɨɫɬɨɹɧɢɹ Ɉɍ ɢ 

ɫɚɦɨɤɨɧɬɪɨɥɶ. 

Ɉɍ ɩɪɢɧɢɦɚɟɬ ɢ ɜɵɩɨɥɧɹɟɬ ɚɞɪɟɫɨɜɚɧɧɵɟ ɟɦɭ ɤɨɦɚɧɞɵ ɤɨɧɬɪɨɥɥɟɪɚ, 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɨɩɪɹɠɟɧɢɟ ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɥɢɧɢɟɣ ɩɟɪɟɞɚɱɢ 

ɢɧɮɨɪɦɚɰɢɢ, ɤɨɧɬɪɨɥɢɪɭɟɬ ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɨɢɡɜɨɞɢɬ ɫɚɦɨɤɨɧɬɪɨɥɶ ɢ 

ɩɟɪɟɞɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɹ ɜ ɤɨɧɬɪɨɥɥɟɪ.  

Ʌɢɧɢɹ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɫɨɫɬɨɢɬ ɢɡ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɲɢɧɵ, 

ɫɨɟɞɢɧɢɬɟɥɟɣ ɢ ɪɚɡɴɟɦɨɜ. 

Ɇɚɝɢɫɬɪɚɥɶɧɚɹ ɲɢɧɚ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡ ɤɚɛɟɥɹ 

ɫ ɜɢɬɨɣ ɷɤɪɚɧɢɪɨɜɚɧɧɨɣ ɩɚɪɨɣ ɩɪɨɜɨɞɨɜ ɜ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɟ, ɤ ɤɨɬɨɪɵɦ ɫ 

ɨɛɨɢɯ ɤɨɧɰɨɜ ɤɚɛɟɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɵ ɫɨɝɥɚɫɭɸɳɢɟ ɪɟɡɢɫɬɨɪɵ. 

ȼ ɢɧɬɟɪɮɟɣɫɚɯ ɆɄɈ ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ 

ɤɨɦɚɧɞɚ-ɨɬɜɟɬ ɫ ɜɪɟɦɟɧɧɵɦ ɪɚɡɞɟɥɟɧɢɟɦ ɫɨɨɛɳɟɧɢɣ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɤɨɦɚɧɞɧɵɯ, 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɨɬɜɟɬɧɵɯ ɫɥɨɜ (Ʉɋ, ɂɋ, Ɉɋ). 

 

1.2 Ⱥɧɚɥɢɡ ɫɢɫɬɟɦ ɢɫɩɨɥɶɡɭɸɳɢɯ ɆɄɈ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɫɢɫɬɟɦ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɫɬɚɧɞɚɪɬ 

ȽɈɋɌ Ɋ 52070-2003 ɢ MIL-STD-1553B. Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ 

ɢɧɬɟɪɮɟɣɫ ɫɟɣɱɚɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɜɨɟɧɧɨɣ ɛɨɪɬɨɜɨɣ ɚɜɢɨɧɢɤɟ, ɧɨ ɢ ɜ 

ɝɪɚɠɞɚɧɫɤɢɯ ɫɢɫɬɟɦɚɯ. ɇɚ ɨɬɟɱɟɫɬɜɟɧɧɨɦ ɪɵɧɤɟ ɜ ɞɚɧɧɨɣ ɫɮɟɪɟ ɩɪɟɨɛɥɚɞɚɸɬ 

ɤɨɦɩɚɧɢɢ «ɗɅɄɍɋ» ɢ «Ɇɨɞɭɥɶ». 

Ⱦɥɹ ɛɨɥɟɟ ɲɢɪɨɤɨɝɨ ɩɨɧɢɦɚɧɢɹ ɩɪɢɧɰɢɩɚ ɪɚɛɨɬɵ ɤɨɧɬɪɨɥɥɟɪɚ, 

ɫɨɩɪɹɠёɧɧɨɝɨ ɫ ɢɧɬɟɪɮɟɣɫɨɦ MIL-STD-1553B, ɫɥɟɞɭɟɬ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ 

ɪɚɫɫɦɨɬɪɟɬɶ ɩɪɨɞɭɤɰɢɸ ɷɬɢɯ ɤɨɦɩɚɧɢɣ. 
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1.2.1 ȺɈ «ɗɥɤɭɫ» 
 

"ɗɥɟɤɬɪɨɧɧɚɹ ɤɨɦɩɚɧɢɹ "ɗɅɄɍɋ" ɡɚɧɢɦɚɟɬɫɹ ɪɚɡɪɚɛɨɬɤɨɣ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ ɢ ɭɫɬɪɨɣɫɬɜ ɫɨɩɪɹɠɟɧɢɹ ɫ 

ɢɧɬɟɪɮɟɣɫɚɦɢ ȽɈɋɌ 26765.52-87, ȽɈɋɌ Ɋ 52070-2003 (MIL-STD-1553B), ȽɈɋɌ 

18977-79 (ARINC-429), CAN-BUS (ISO11898), RS232, RS485; Ethernet-

ɤɨɦɦɭɬɚɬɨɪɨɜ, ɩɥɚɬ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɰɢɮɪɨɜɨɣ ɢ ɚɧɚɥɨɝɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɢɦ ɨɞɢɧ ɢɡ ɦɨɞɭɥɟɣ, ɷɬɨɣ ɤɨɦɩɚɧɢɢ 

ɫɨɩɪɹɠёɧɧɵɯ ɫ ɢɧɬɟɪɮɟɣɫɨɦ MIL-STD-1553B. 

 

1.2.2 Ɇɧɨɝɨɚɞɪɟɫɧɨɟ ɨɤɨɧɟɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɧɚ ɩɥɚɬɟTE6-PCI 
 

Ɇɧɨɝɨɚɞɪɟɫɧɨɟ ɨɤɨɧɟɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɷɦɭɥɹɰɢɢ 

ɮɭɧɤɰɢɣ ɞɨ 4-ɯ ɨɤɨɧɟɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɨɞɧɨɣ ɩɥɚɬɟ. 

ɍɫɬɪɨɣɫɬɜɨ ɫɨɞɟɪɠɢɬ ɪɟɡɟɪɜɢɪɨɜɚɧɧɵɣ ɩɪɢɟɦɨɩɟɪɟɞɚɬɱɢɤ, ɞɜɭɯɩɨɪɬɨɜɨɟ 

ɈɁɍ 8Ʉɯ16, ɤɨɧɬɪɨɥɥɟɪ ɢɧɬɟɪɮɟɣɫɚ PCI, ɩɪɨɬɨɤɨɥɶɧɵɟ ɦɢɤɪɨɫɯɟɦɵ, 

ɪɟɚɥɢɡɭɸɳɢɟ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɦɢ ɪɟɠɢɦɚɦɢ. ȼ ɚɞɪɟɫɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɨɪɬɨɜ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɭɫɬɪɨɣɫɬɜɨ ɡɚɧɢɦɚɟɬ 16 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɚɞɪɟɫɨɜ ɢ ɢɫɩɨɥɶɡɭɟɬ ɨɞɧɭ ɥɢɧɢɸ ɡɚɩɪɨɫɚ ɩɪɟɪɵɜɚɧɢɹ. Ȼɚɡɨɜɵɣ ɚɞɪɟɫ ɢ ɧɨɦɟɪ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɟɪɵɜɚɧɢɹ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɫɢɫɬɟɦɨɣ PnP. 

ɍɫɬɪɨɣɫɬɜɨ ɪɟɚɥɢɡɨɜɚɧɨ ɧɚ ɩɥɚɬɟ TE6-PCI, ɤɨɬɨɪɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɦɨɠɟɬ 

ɪɚɛɨɬɚɬɶ ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɪɟɠɢɦɟ: ɤɨɧɬɪɨɥɥɟɪ ɤɚɧɚɥɚ, ɨɤɨɧɟɱɧɨɟ ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ 

ɦɨɧɢɬɨɪ (ɫɦ. ɨɩɢɫɚɧɢɟ ɩɥɚɬɵ TE1-PCI). 

Ʉɚɠɞɵɣ ɪɟɠɢɦ ɡɚɞɚɟɬɫɹ ɫɜɨɢɦ ɡɚɝɪɭɡɨɱɧɵɦ ɮɚɣɥɨɦ ȼ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ 

ɜɯɨɞɢɬ ɛɚɡɨɜɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɩɨɫɬɪɨɟɧɧɨɟ ɧɚ ɨɫɧɨɜɟ ɞɪɚɣɜɟɪɧɨɣ 

ɛɢɛɥɢɨɬɟɤɢ. 

ȼ ɭɫɬɪɨɣɫɬɜɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɯɟɦɚ ɩɪɢɟɦɨɩɟɪɟɞɚɬɱɢɤɚ EL-12R ɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɂɅ-5ȼ. ɍɫɬɪɨɣɫɬɜɨ ɦɨɠɟɬ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ Ʌɉɂ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɞɢɧɚɪɧɨɣ ɢɥɢ ɞɜɨɣɧɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɪɚɡɜɹɡɤɢ. 
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ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɫɨɝɥɚɫɭɸɳɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 75 Ɉɦ ɜ 

ɫɥɭɱɚɟ, ɟɫɥɢ ɭɫɬɪɨɣɫɬɜɨ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɤɨɧɰɟ ɥɢɧɢɢ. 

 

1.2.3 ɇɌɐ «Ɇɨɞɭɥɶ» 
 

Ʉɨɦɩɚɧɢɹ «Ɇɨɞɭɥɶ» ɡɚɧɢɦɚɟɬɫɹ ɩɪɢɤɥɚɞɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɢ 

ɩɪɚɤɬɢɱɟɫɤɢɦɢ ɪɚɡɪɚɛɨɬɤɚɦɢ ɜ ɨɛɥɚɫɬɢ ɰɢɮɪɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ ɢ 

ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɩɨɫɬɪɨɟɧɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɡɚɤɨɧɱɟɧɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 

ɤɨɦɩɥɟɤɫɨɜ. ɇɚɱɢɧɚɹ ɫ 1995 ɝɨɞɚ, ɤɨɦɩɚɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬ 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɨɪɧɵɟ ɹɞɪɚ ɢ ɚɧɚɥɨɝɨɜɨ-ɰɢɮɪɨɜɵɟ ɫɢɫɬɟɦɵ ɧɚ 

ɤɪɢɫɬɚɥɥɟ. ȼ ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɤɨɦɩɚɧɢɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɦɨɳɧɨɫɬɢ ɢ ɬɟɯɧɨɥɨɝɢɢ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɨɜɨɞɢɬɶ ɧɚɭɤɨɟɦɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ. 

Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɢɦ ɨɞɢɧ ɢɡ ɦɨɞɭɥɟɣ, ɷɬɨɣ ɤɨɦɩɚɧɢɢ 

ɫɨɩɪɹɠёɧɧɵɯ ɫ ɢɧɬɟɪɮɟɣɫɨɦ MIL-STD-1553B. 

 

1.2.4 ɂɫɩɵɬɚɬɟɥɶɧɵɣ ɦɨɞɭɥɶ Ɇȼ26.16 
 

Ɇɨɞɭɥɶ Ɇȼ26.16 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɉɗȼɆ IBM PC ɫ 

ɦɭɥɶɬɢɩɥɟɤɫɧɵɦ ɤɚɧɚɥɨɦ ɨɛɦɟɧɚ (ɆɄɈ) ɩɨ ȽɈɋɌ Ɋ 52070-2003 ɩɨ 

ɪɟɡɟɪɜɢɪɨɜɚɧɧɨɣ Ʌɉɂ ɢ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɬɟɫɬɟɪ ɩɪɨɬɨɤɨɥɶɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ ɢɥɢ ɤɚɤ ɨɛɵɱɧɵɣ ɬɟɪɦɢɧɚɥ ɆɄɈ 

(Ʉɒ/Ɉɍ/ɆɌ), ɫ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦ ɜɵɛɨɪɨɦ ɬɪɟɛɭɟɦɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ. 

Ɇɨɞɭɥɶ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɜ ɫɬɚɧɞɚɪɬɧɵɣ 

PCIɫɥɨɬ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, ɢ ɫɨɞɟɪɠɢɬ ɪɚɡɞɟɥɹɟɦɨɟ ɈɁɍ, ɤɨɧɬɪɨɥɥɟɪ 

ɫɢɫɬɟɦɧɨɣ ɲɢɧɵ PCI, ɦɧɨɝɨɩɪɨɬɨɤɨɥɶɧɭɸ ɥɨɝɢɤɭ ɫɜɹɡɚɧɧɨɣ ɦɚɲɢɧɵ ɆɄɈ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɪɚɛɨɬɭ ɦɨɞɭɥɹ ɜ ɪɟɠɢɦɚɯ Ʉɒ/Ɉɍ/ɆɌ ɢ ɬɟɫɬɟɪɚ, 

ɪɟɡɟɪɜɢɪɨɜɚɧɧɵɣ ɩɪɢёɦɨɩɟɪɟɞɚɬɱɢɤ ɆɄɈ ɢ ɢɡɨɥɢɪɭɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ. 

ȼ ɚɞɪɟɫɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ PCI ɦɨɞɭɥɶ ɡɚɧɢɦɚɟɬ ɧɟɫɤɨɥɶɤɨ ɫɟɝɦɟɧɬɨɜ, 

ɞɨɫɬɭɩ ɤ ɤɨɬɨɪɵɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɚɡɨɜɵɯ ɚɞɪɟɫɨɜ. ɉɪɢ ɜɤɥɸɱɟɧɢɢ 

ɉɄ ɫɢɫɬɟɦɧɵɣ BIOS ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɧɚɡɧɚɱɚɟɬ ɫɟɝɦɟɧɬɵ ɚɞɪɟɫɧɨɝɨ 
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ɩɪɨɫɬɪɚɧɫɬɜɚPCI ɥɨɤɚɥɶɧɵɦ ɚɞɪɟɫɧɵɦ ɨɛɥɚɫɬɹɦ ɦɨɞɭɥɹ, ɩɪɨɩɢɫɵɜɚɹ ɜ ɧɟɝɨ 

ɛɚɡɨɜɵɟ ɚɞɪɟɫɚ. 

Ȼɚɡɨɜɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɦɨɞɭɥɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɛɢɛɥɢɨɬɟɤɭ 

ɩɪɨɝɪɚɦɦ ɢɧɬɟɪɮɟɣɫɚ ɢ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ (ɦɨɛɢɥɶɧɭɸ ɛɢɛɥɢɨɬɟɤɭ ɮɭɧɤɰɢɣ 

ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ), ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɪɚɛɨɬɭ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɧɚ 

ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ ɚɛɫɬɪɚɤɰɢɢ, ɜ ɬɟɪɦɢɧɚɯ ɩɪɨɬɨɤɨɥɚ MIL-STD-1553B (ɢɫɩɨɥɶɡɭɹ 

ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɟ ɮɭɧɤɰɢɢ ɦɧɨɝɨɩɪɨɬɨɤɨɥɶɧɨɣ ɥɨɝɢɤɢ ɫɜɹɡɧɨɣ ɦɚɲɢɧɵ ɆɄɈ), 

ɢ ɞɪɚɣɜɟɪ ɞɥɹ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ MS Windows 95/98/NT/2000/XP. 

ɇɟɫɦɨɬɪɹ ɧɚ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɭɸ ɤɨɧɮɢɝɭɪɚɰɢɸ ɦɨɞɭɥɟɣ TE6-PCI ɢ 

Ɇȼ26.16, ɫɭɳɟɫɬɜɭɟɬ ɟɳё ɧɟɦɚɥɨ ɩɥɚɬ ɫɨɩɪɹɠɟɧɧɵɯ ɫ ɢɧɬɟɪɮɟɣɫɨɦ MIL-STD-

1553B. ɇɢɠɟ ɩɪɢɜɟɞёɧ ɩɟɪɟɱɟɧɶ ɩɥɚɬ, ɫɨɩɪɹɠёɧɧɵɯ ɫ ɞɚɧɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ ɨɬ 

ɤɨɦɩɚɧɢɢ ɗɅɄɍɋ (ɪɢɫɭɧɨɤ 1.) 
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.

Ɋɢɫɭɧɨɤ 1 – ɉɥɚɬɵ ɫɨɩɪɹɠɟɧɢɹ ɫ ɢɧɬɟɪɮɟɣɫɨɦ MIL-STD-1553B 



12 
 

1.3 ɉɥɚɬɮɨɪɦɚ 

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɬɭɞɟɧɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ ɜɩɨɥɧɟ ɩɨɞɨɣɞɟɬ ɩɥɚɬɮɨɪɦɚ ɨɬ 

National Instruments myRIO. 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɨ ɭɱɟɛɧɵɣ ɩɪɢɛɨɪ, ɫɨɡɞɚɧɧɵɣ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 

ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɩɪɨɟɤɬɨɜ. Ɉɧ ɫɨɞɟɪɠɢɬ ɞɜɭɯɴɹɞɟɪɧɵɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ 

ɩɪɨɰɟɫɫɨɪ ARM Cortex-A9 ɫ ɬɚɤɬɨɜɨɣ ɱɚɫɬɨɬɨɣ 667 ɆȽɰ. ɂ ɤɚɫɬɨɦɢɡɢɪɭɟɦɭɸ 

ɩɪɨɝɪɚɦɦɢɪɭɟɦɭɸ ɥɨɝɢɱɟɫɤɭɸ ɢɧɬɟɝɪɚɥɶɧɭɸ ɫɯɟɦɭ (ɉɅɂɋ) Xilinx, ɤɨɬɨɪɚɹ 

ɩɨɞɨɣɞɟɬ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦ ɫɬɭɞɟɧɱɟɫɤɨɝɨ ɦɚɫɲɬɚɛɚ ɢ ɛɵɫɬɪɨɝɨ ɪɟɲɟɧɢɹ, 

ɜɫɬɚɸɳɢɯ ɩɟɪɟɞ ɫɬɭɞɟɧɬɨɦ ɩɪɨɛɥɟɦ ɪɚɡɪɚɛɨɬɱɢɤɚ, ɜ ɤɨɦɩɚɤɬɧɨɦ ɢ ɩɪɨɫɬɨɦ 

ɮɨɪɦ-ɮɚɤɬɨɪɟ. 

NI myRIO ɫɨɞɟɪɠɢɬ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɱɢɩ Zynq-7010, ɩɨɡɜɨɥɹɸɳɢɣ ɜ 

ɩɨɥɧɭɸ ɫɢɥɭ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ LabVIEW, ɤɚɤ ɞɥɹ ɩɪɢɥɨɠɟɧɢɣ 

ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɬɚɤ ɢ ɞɥɹ ɉɅɂɋ. ȼɦɟɫɬɨ ɞɨɥɝɢɯ ɱɚɫɨɜ, ɡɚɬɪɚɱɟɧɧɵɯ ɧɚ 

ɨɬɥɚɞɤɭ ɤɨɞɚ ɢɥɢ ɪɚɡɪɚɛɨɬɤɭ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɦɨɠɧɨ 

ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɝɪɚɮɢɱɟɫɤɢɦ ɩɨɞɯɨɞɨɦ LabVIEW, ɨɫɜɨɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɟ 

ɫɨɫɬɚɜɢɬ ɛɨɥɶɲɨɝɨ ɬɪɭɞɚ. 

ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫ ɉɅɂɋ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, ɚ ɬɚɤɠɟ ɜɫɬɪɨɟɧɧɵɣ Wi-

Fi ɦɨɞɭɥɶ ɩɨɡɜɨɥɹɸɬ ɡɚɩɭɫɤɚɬɶ ɩɪɢɥɨɠɟɧɢɹ ɭɞɚɥɟɧɧɨ ɢ ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɤ 

ɤɨɦɩɶɸɬɟɪɭ. Ɍɪɢ ɪɚɡɴɟɦɚ (2 ɩɨɪɬɚ ɪɚɫɲɢɪɟɧɢɹ NI myRIO (MXP) ɢ ɨɞɢɧ ɩɨɪɬ NI 

mini Systems (MSP), ɢɞɟɧɬɢɱɧɵɣ ɪɚɡɴɟɦɭ NI myDAQ) ɩɟɪɟɞɚɸɬ ɢ ɩɨɥɭɱɚɸɬ 

ɫɢɝɧɚɥɵ ɨɬ ɞɚɬɱɢɤɨɜ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɚɯ. 

NI myRIO ɫɨɞɟɪɠɢɬ ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ 40 ɰɢɮɪɨɜɵɯ ɥɢɧɢɣ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɫ 

ɩɨɞɞɟɪɠɤɨɣ SPI, PWN ɜɵɯɨɞɚ, ɜɯɨɞɧɨɝɨ ɢɦɩɭɥɶɫɧɨɝɨ ɞɚɬɱɢɤɚ, UART ɢ I2C; 

ɜɨɫɟɦɶ ɨɞɧɨɫɬɨɪɨɧɧɢɯ ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ; ɞɜɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɚɧɚɥɨɝɨɜɵɯ 

ɜɯɨɞɚ; ɱɟɬɵɪɟ ɨɞɧɨɫɬɨɪɨɧɧɢɯ ɚɧɚɥɨɝɨɜɵɯ ɜɵɯɨɞɚ; ɢ ɞɜɚ ɨɛɳɢɯ ɚɧɚɥɨɝɨɜɵɯ 

ɜɵɯɨɞɚ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɞɤɥɸɱɚɬɶ ɫɟɧɫɨɪɵ, ɪɚɡɧɨɝɨ ɜɢɞɚ ɭɫɬɪɨɣɫɬɜɚ ɢ 

ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɤɨɧɬɪɨɥɥɟɪɵ ɫɢɫɬɟɦ. 
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1.4 ȼɵɜɨɞ 

 

ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ ɚɧɚɥɨɝɨɜ, ɜɵɹɜɥɟɧɨ, ɱɬɨ, ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ, ɧɚ ɪɵɧɤɟ, 

ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɞɨɫɬɚɬɨɤ ɤɨɧɬɪɨɥɥɟɪɨɜ ɆɄɈ ɫ ɮɭɧɤɰɢɟɣ ɭɩɪɚɜɥɟɧɢɹ ɚɦɩɥɢɬɭɞɨɣ 

ɫɢɝɧɚɥɚ, ɩɪɢɱɟɦ ɨɬɫɭɬɫɬɜɭɸɬ ɪɟɲɟɧɢɹ ɧɚ ɛɚɡɟ NI MyRIO. Ɉɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɚ 

ɷɬɚ ɩɪɨɛɥɟɦɚ ɞɥɹ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɪɵɧɤɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɟ 

ɭɫɬɪɨɣɫɬɜɨ ɞɨɥɠɧɨ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɨ ɧɚ ɛɚɡɟ NI myRIO ɢ ɢɦɟɬɶ ɮɭɧɤɰɢɸ 

ɭɩɪɚɜɥɟɧɢɹ ɚɦɩɥɢɬɭɞɨɣ ɫɢɝɧɚɥɚ. 

 

2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 

 

2.1 ɋɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ 

 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ LabVIEW, ɞɚɧɧɚɹ 

ɩɥɚɬɮɨɪɦɚ ɨɬɥɢɱɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɆɄɈ ɧɚ ɩɥɚɬɟ 

myRIO. Ƚɨɜɨɪɹ ɩɪɨɫɬɵɦ ɹɡɵɤɨɦ, LabVIEW — ɷɬɨ ɫɪɟɞɚ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ 

ɞɥɹ ɡɚɞɚɱ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ, ɜɢɡɭɚɥɢɡɚɰɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɪɚɡɥɢɱɧɵɯ ɩɪɢɛɨɪɨɜ, 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢ ɬ.ɩ. Ⱥ ɬɚɤɠɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 

ȼ ɨɫɧɨɜɟ LabVIEW ɥɟɠɢɬ ɝɪɚɮɢɱɟɫɤɢɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ «G», ɬɨ 

ɟɫɬɶ ɹɡɵɤ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɥɨɝɢɱɟɫɤɢɣ ɩɪɢɧɰɢɩ 

ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ (ɪɢɫɨɜɚɧɢɹ) ɢ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ 

ɩɪɨɝɪɚɦɦ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɬɟɤɫɬɨɜɨ-ɝɪɚɮɢɱɟɫɤɢɯ ɩɚɤɟɬɨɜ ɩɪɨɝɪɚɦɦ, ɬɚɤɢɯ ɤɚɤ 

(Pascal, Delphi, LabWindows/CVI, Measurement Studio, Visual Basic, Visual C/C++) 

ɝɪɚɮɢɱɟɫɤɢɟ ɩɚɤɟɬɵ ɛɨɥɟɟ ɩɪɨɫɬɵ ɜ ɨɫɜɨɟɧɢɢ, ɛɨɥɟɟ ɧɚɝɥɹɞɧɵ, ɥɟɝɱɟ 

ɦɨɞɢɮɢɰɢɪɭɸɬɫɹ ɢ ɨɬɥɚɠɢɜɚɸɬɫɹ, ɛɵɫɬɪɟɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ. 

ɇɟɫɨɦɧɟɧɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɝɪɚɮɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

ɹɜɥɹɟɬɫɹ ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ – ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ ɦɟɬɨɞ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɢɫɬɟɦ, ɚ ɱɚɫɬɨ ɢ ɟɞɢɧɫɬɜɟɧɧɵɣ ɩɪɚɤɬɢɱɟɫɤɢ ɞɨɫɬɭɩɧɵɣ ɦɟɬɨɞ 
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ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɨɜɟɞɟɧɢɢ ɫɢɫɬɟɦɵ, ɨɫɨɛɟɧɧɨ ɧɚ ɷɬɚɩɟ ɟɟ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ɍɚɤ ɠɟ ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦ ɢ ɩɪɢɛɨɪɨɜ LabVIEW, ɹɜɥɹɟɬɫɹ 

ɧɚɬɭɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ–ɬ.ɟ. ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɪɟɚɥɶɧɨɦ ɨɛɴɟɤɬɟ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɱɟɥɨɜɟɤɚ ɜ ɩɪɨɰɟɫɫ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ 

ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚ ɧɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɟ. 

Ɉɬɥɢɱɢɟ ɦɨɞɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɨɬ ɪɟɚɥɶɧɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ 

ɦɨɞɟɥɶɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɥɸɛɵɟ ɫɢɬɭɚɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ 

«ɧɟɜɨɡɦɨɠɧɵɟ» ɢ ɚɜɚɪɢɣɧɵɟ, ɱɬɨ ɜ ɫɢɥɭ ɫɩɟɰɢɮɢɤɢ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ, ɦɨɠɟɬ 

ɢɦɟɬɶ ɨɱɟɧɶ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ. 

 

2.2 Ɉɫɧɨɜɵ ɨɪɝɚɧɢɡɚɰɢɢ ɲɢɧɵ ɆɄɈ 

 

Ɇɭɥɶɬɢɩɥɟɤɫɧɵɟ ɤɚɧɚɥɵ ɦɟɠɦɨɞɭɥɶɧɨɝɨ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɢ (ɆɄ), 

ɢɦɟɸɬ ɦɚɝɢɫɬɪɚɥɶɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ (ɪɢɫɭɧɨɤ 2). 

Ʉɚɤ ɭɠɟ ɛɵɥɨ ɫɤɚɡɚɧɨ, ɩɨ ɫɬɚɧɞɚɪɬɭ ɜɫɟ ɚɛɨɧɟɧɬɵ ɞɟɥɹɬɫɹ ɧɚ ɞɜɚ ɬɢɩɚ: 

- ɤɨɧɬɪɨɥɥɟɪ ɲɢɧɵ (Kɒ); 

- ɨɤɨɧɟɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (Ɉɍ). 

ɇɚɪɹɞɭ ɫ Kɒ ɢ Ɉɍ ɜɨɡɦɨɠɧɨ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɆK «ɦɨɧɢɬɨɪɨɜ» — 

ɛɟɡɚɞɪɟɫɧɵɯ ɚɛɨɧɟɧɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɩɨɬɨɤɚɦɢ 

ɢɧɮɨɪɦɚɰɢɢ ɜ ɆK. Ɏɭɧɤɰɢɹ ɤɨɧɬɪɨɥɥɟɪɚ ɦɨɠɟɬ ɩɟɪɟɞɚɜɚɬɶɫɹ 

«ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦ» Ɉɍ. ɉɪɨɰɟɞɭɪɚ «ɩɟɪɟɞɚɱɢ ɠɟɡɥɚ» ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 

ɤɨɦɚɧɞɚɦ ɢ ɧɚɡɵɜɚɟɬɫɹ ɞɢɧɚɦɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟɧɢɟɦ ɤɚɧɚɥɨɦ. 
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Ɋɢɫɭɧɨɤ 2 - Ɇɭɥɶɬɢɩɥɟɤɫɧɵɣ ɤɚɧɚɥ ɢɦɟɟɬ ɬɨɩɨɥɨɝɢɸ ɬɢɩɚ «ɲɢɧɚ» ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ 

 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɚɧɚɥɨɜ ɜɟɪɯɧɢɯ ɢ ɧɢɠɧɢɯ ɭɪɨɜɧɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 

«ɲɥɸɡɵ», ɫɬɪɨɹɳɢɟɫɹ ɧɚ ɨɫɧɨɜɟ ɗȼɆ (ɪɢɫɭɧɨɤ 3). Ɏɢɡɢɱɟɫɤɨɣ ɫɪɟɞɨɣ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɢɝɧɚɥɨɜ ɫɥɭɠɚɬ ɜɢɬɚɹ ɩɚɪɚ ɜ ɷɤɪɚɧɟ, ɤɨɚɤɫɢɚɥɶɧɵɣ ɢɥɢ 

ɬɪɢɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ ɫ ɜɨɥɧɨɜɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 75 Ɉɦ. ɂɧɮɨɪɦɚɰɢɹ 

ɩɟɪɟɞɚɟɬɫɹ ɜ ɤɨɞɟ «Ɇɚɧɱɟɫɬɟɪ-2» ɧɚ ɱɚɫɬɨɬɟ 1 ɆȽɰ (Ɍc=1 ɦɤɫ). ɗɥɟɤɬɪɢɱɟɫɤɢɟ 

ɩɚɪɚɦɟɬɪɵ ɢɦɩɭɥɶɫɨɜ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 3, ɚ ɤɨɞɢɪɨɜɤɚ ɫɢɝɧɚɥɨɜ ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ 

(ɪɢɫɭɧɨɤ 5). ȿɞɢɧɢɰɚ ɩɟɪɟɞɚɟɬɫɹ ɤɚɤ ɛɢɩɨɥɹɪɧɵɣ ɤɨɞɢɪɨɜɚɧɧɵɣ ɫɢɝɧɚɥ 1/0 (ɡɚ 

ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɢɦɩɭɥɶɫɨɦ ɫɥɟɞɭɟɬ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɢɦɩɭɥɶɫ). ɇɭɥɶ ɩɟɪɟɞɚɟɬɫɹ 

ɤɚɤ ɛɢɩɨɥɹɪɧɵɣ ɤɨɞɢɪɨɜɚɧɧɵɣ ɫɢɝɧɚɥ 0/1 (ɡɚ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɢɦɩɭɥɶɫɨɦ ɫɥɟɞɭɟɬ 

ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɢɦɩɭɥɶɫ). ɉɟɪɟɯɨɞ ɱɟɪɟɡ ɧɭɥɟɜɨɣ ɭɪɨɜɟɧɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 

ɫɟɪɟɞɢɧɟ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɟɪɟɞɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ 

ɪɚɡɪɹɞ. Ɋɚɡɦɚɯ ɫɢɝɧɚɥɚ (2Uɨ) ɧɚ ɜɵɯɨɞɟ ɩɟɪɟɞɚɬɱɢɤɚ ɫɨɫɬɚɜɥɹɟɬ 3-10 ȼ, ɚ ɧɚ 

ɜɯɨɞɟ ɩɪɢɟɦɧɢɤɚ 1-10 ȼ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɮɪɨɧɬɚ TF ɫɢɝɧɚɥɚ ɫɨɫɬɚɜɥɹɟɬ 100…150 

ɧɫ. 

Ɏɨɪɦɚɬɵ ɫɥɨɜ ɆɄ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. ȼɫɟ ɫɥɨɜɚ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 

ɬɚɤɢɟ ɬɢɩɵ ɤɚɤ: 

- ɤɨɦɚɧɞɧɨɟ ɫɥɨɜɨ (Ʉɋ); 

- ɫɥɨɜɨ ɞɚɧɧɵɯ (ɋȾ); 

- ɨɬɜɟɬɧɨɟ ɫɥɨɜɨ (Ɉɋ). 
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Ɋɢɫɭɧɨɤ 3 - Ɇɧɨɝɨɭɪɨɜɧɟɜɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɦɭɥɶɬɢɩɥɟɤɫɧɨɝɨ ɤɚɧɚɥɚ 

 

 

Ɋɢɫɭɧɨɤ 4 - ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɢ ɜɪɟɦɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɢɝɧɚɥɚ ɜ ɦɭɥɶɬɢɩɥɟɤɫɧɨɦ ɤɚɧɚɥɟ 

 

 

Ɋɢɫɭɧɨɤ 5 - ɂɧɮɨɪɦɚɰɢɹ ɜ ɦɭɥɶɬɢɩɥɟɤɫɧɨɦ ɤɚɧɚɥɟ ɩɟɪɟɞɚɟɬɫɹ ɤɨɞɨɦ «Ɇɚɧɱɟɫɬɟɪ-2» 
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Ɍɚɛɥɢɰɚ 1 - Ɏɨɪɦɚɬɵ ɫɥɨɜ ɜ ɦɭɥɶɬɢɩɥɟɤɫɧɨɦ ɤɚɧɚɥɟ 

ɇɨɦɟɪɚ ɛɢɬɨɜ ɫɥɨɜɚ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Ʉɋ Ⱥɞɪɟɫ Ɉɍ K ɉɨɞɚɞɪɟɫ ɪɟɠɢɦ 

ɭɩɪɚɜɥɟɧɢɹ 

ɑɢɫɥɨ ɋȾ ɤɨɞ 

ɤɨɦɚɧɞɵ 

P 

ɋȾ Ⱦɚɧɧɵɟ [15 – 00] P 

Ɉɋ Ⱥɞɪɟɫ Ɉɍ 9 10 11 12 - 14 15 16 17 18 19 20 

 

Ȼɢɬ 10 = 1 ɞɥɹ Ʉɋ ɢ = 0 ɞɥɹ Ɉɋ 

ɋɬɚɪɲɢɣ ɛɢɬ – 4, ɦɥɚɞɲɢɣ - 19 

ɇɚɥɢɱɢɟ ɜ ɫɨɫɬɚɜɟ ɫɥɨɜ ɫɢɧɯɪɨɫɢɝɧɚɥɚ (Ʉɋ ɢ Ɉɋ) ɩɨɡɜɨɥɹɟɬ ɨɬɥɢɱɚɬɶ 

ɫɥɭɠɟɛɧɵɟ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɥɨɜɚ, ɩɪɢ ɷɬɨɦ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ 10-ɣ ɛɢɬ, ɩɨɡɜɨɥɹɸɳɢɣ «ɦɨɧɢɬɨɪɚɦ» ɪɚɡɥɢɱɚɬɶ ɤɨɦɚɧɞɧɵɟ ɢ 

ɨɬɜɟɬɧɵɟ ɫɥɨɜɚ. ɇɚɥɢɱɢɟ ɩɹɬɢɪɚɡɪɹɞɧɨɝɨ ɚɞɪɟɫɚ (Ⱥɞɪɟɫ Ɉɍ) ɩɨɡɜɨɥɹɟɬ 

ɚɞɪɟɫɨɜɚɬɶ ɞɨ 31 ɨɤɨɧɟɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɚɞɪɟɫ «11111» ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɡɧɚɤɚ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɝɨ ɪɟɠɢɦɚ (ɩɨɫɵɥɤɚ ɚɞɪɟɫɨɜɚɧɚ ɜɫɟɦ 

ɚɛɨɧɟɧɬɚɦ). Ʉɨɞɢɪɨɜɤɚ ɨɫɬɚɥɶɧɵɯ ɩɨɥɟɣ ɩɨɹɫɧɹɟɬɫɹ ɞɚɥɟɟ: 

K — ɩɪɢɡɧɚɤ ɩɪɢɟɦɚ (0) ɢɥɢ ɩɟɪɟɞɚɱɢ (1) ɞɚɧɧɵɯ Ɉɍ; 

ɉɨɞɚɞɪɟɫ — ɩɨɥɟ ɩɨɞɚɞɪɟɫɚ (ɚɞɪɟɫɚ ɛɥɨɤɚ ɞɚɧɧɵɯ ɞɥɢɧɨɣ ɞɨ 32 ɫɥɨɜ) ɢɥɢ 

ɩɪɢɡɧɚɤ ɤɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ (00000 ɢɥɢ 11111); 

ɑɢɫɥɨ ɋȾ — ɩɨɥɟ ɱɢɫɥɚ ɫɥɨɜ ɜ ɩɨɫɵɥɤɟ (00001-1, 00010-2, ..., 11111-31, 00000-

32) ɢɥɢ ɤɨɞ ɤɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ (ɪɢɫɭɧɨɤ 6); 

- 9-ɣ ɛɢɬ — ɩɪɢɡɧɚɤ ɨɲɢɛɤɢ ɜ ɫɨɨɛɳɟɧɢɢ (1); 

- 10-ɣ ɛɢɬ — ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɛɢɬ (1 — ɤɨɦɚɧɞɚ, 0 — ɨɬɜɟɬɧɨɟ ɫɥɨɜɨ); 

- 11-ɣ ɛɢɬ — ɡɚɩɪɨɫ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ (1); 

- 15-ɣ ɛɢɬ — ɩɪɢɡɧɚɤ ɩɪɢɧɹɬɢɹ ɝɪɭɩɩɨɜɨɣ ɤɨɦɚɧɞɵ (1); 

- 16-ɣ ɛɢɬ — ɩɪɢɡɧɚɤ ɡɚɧɹɬɨɫɬɢ ɚɛɨɧɟɧɬɚ (1); 

- 17-ɣ ɛɢɬ — ɮɥɚɝ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɚɛɨɧɟɧɬɚ (1); 

- 18-ɣ ɛɢɬ — ɩɪɢɡɧɚɤ ɩɪɢɧɹɬɢɹ ɭɩɪɚɜɥɟɧɢɹ ɤɚɧɚɥɨɦ (1); 

- 19-ɣ ɛɢɬ — ɮɥɚɝ ɧɟɢɫɩɪɚɜɧɨɫɬɢ Ɉɍ (1); 
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- Ɋ — ɛɢɬ ɤɨɧɬɪɨɥɹ ɱɟɬɧɨɫɬɢ (ɞɨɩɨɥɧɟɧɢɟ ɱɢɫɥɚ ɟɞɢɧɢɰ ɜ ɫɥɨɜɟ ɞɨ 

ɧɟɱɟɬɧɨɝɨ); 

- 12-14 ɛɢɬɵ — ɪɟɡɟɪɜɧɵɟ ɪɚɡɪɹɞɵ (ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨ ɫɢɫɬɟɦɧɨɦɭ 

ɫɨɝɥɚɲɟɧɢɸ). 

 

 

ɉɪɢɦɟɱɚɧɢɹ. 1 ɢ 0 — ɡɧɚɱɟɧɢɟ ɛɢɬɚ Ʉ (ɩɪɢɟɦ/ɩɟɪɟɞɚɱɚ); (-) — ɡɚɩɪɟɬ ɪɟɠɢɦɚ; (+) — 

ɪɚɡɪɟɲɟɧɢɟ ɪɟɠɢɦɚ. 

Ɋɢɫɭɧɨɤ 6 – Ʉɨɞɢɪɨɜɤɚ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɞɚɪɬɚ MIL-STD-1553B 
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Ʉɨɞɢɪɨɜɤɚ ɩɨɥɹ ɩɨɞɚɞɪɟɫɚ ɩɨɡɜɨɥɹɟɬ ɚɞɪɟɫɨɜɚɬɶ ɞɨ 32 ɛɥɨɤɨɜ ɞɚɧɧɵɯ, ɩɪɢ 

ɷɬɨɦ ɩɨɞɚɞɪɟɫɚ 00000 ɢ 11111 ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ 

ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɨɦɚɧɞɚɦ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ. Ʉɨɞɢɪɨɜɤɚ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥ. 2. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɛɢɬɚ ɱɢɫɥɨ 

ɩɨɞɚɞɪɟɫɨɜ Ɉɍ ɫɨɤɪɚɳɚɟɬɫɹ ɫ 30 (32 ɦɢɧɭɫ ɤɨɞ «00000» ɢ «11111») ɞɨ 14 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɂɧɮɨɪɦɚɰɢɹ ɩɟɪɟɞɚɟɬɫɹ ɜ ɩɨɥɭɞɭɩɥɟɤɫɧɨɦ ɪɟɠɢɦɟ ɫ ɜɪɟɦɟɧɧɵɦ 

ɪɚɡɞɟɥɟɧɢɟɦ ɩɨɫɵɥɨɤ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɤɨɧɬɪɨɥɥɟɪɚ ɩɨ ɩɪɢɧɰɢɩɭ «ɤɨɦɚɧɞɚ-

ɨɬɜɟɬ». 

Ⱥɧɚɥɢɡ ɫɬɚɧɞɚɪɬɚ ȽɈɋɌ Ɋ 52070-2003 ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɲɢɪɨɤɢɯ 

ɜɨɡɦɨɠɧɨɫɬɹɯ, ɡɚɥɨɠɟɧɧɵɯ ɜ ɩɪɨɬɨɤɨɥ ɨɛɦɟɧɚ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɩɟɰɢɮɢɤɚɰɢɢ, 

ɱɬɨ ɨɬɤɪɵɜɚɟɬ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɩɟɪɫɩɟɤɬɢɜɵ ɞɥɹ ɲɢɪɨɤɨɝɨ ɜɧɟɞɪɟɧɢɹ ɫɬɚɧɞɚɪɬɚ ɜ 

ɄɆɄɈ. 

 

2.3 ȼɵɜɨɞ 

 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɫɬɚɧɞɚɪɬ ɆɄɈ ɢ ɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

Ȼɵɥɨ ɨɩɢɫɚɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɚɧɚɥɨɜ ɜɟɪɯɧɢɯ ɢ ɧɢɠɧɢɯ ɭɪɨɜɧɟɣ, 

ɮɨɪɦɚɬɵ ɫɥɨɜ ɢ ɫɩɨɫɨɛ ɢɯ ɩɟɪɟɞɚɱɢ, ɚ ɬɚɤɠɟ ɤɨɞɢɪɨɜɤɚ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ. 

Ȼɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɉɈ ɢ ɜɵɛɪɚɧɚ ɚɩɩɚɪɚɬɧɚɹ ɩɥɚɬɮɨɪɦɚ 

myRIO ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɬɪɨɥɥɟɪɚ ɆɄɈ ɢ ɟɝɨ 

ɬɟɫɬɢɪɨɜɚɧɢɹ. 

 

3 ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɟɚɥɢɡɚɰɢɹ 

 

3.1 ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ 

 

ȼɟɫɶ ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ ɪɟɚɥɢɡɨɜɚɧ ɧɚ 3 ɩɚɧɟɥɹɯ: Ʉɒ, Ɉɍ, ɩɚɧɟɥɶ-

ɞɢɚɝɪɚɦɦɚ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ (ɪɢɫɭɧɨɤ 7) 

ɇɚ ɩɚɧɟɥɢ Ʉɒ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ ɧɚɫɬɪɚɢɜɚɟɦɵɯ ɨɤɨɧ: 



20 
 

- ɧɚɫɬɪɨɣɤɚ ɚɞɪɟɫɚ Ɉɍ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 30 ɩɨɡɜɨɥɹɟɬ ɚɞɪɟɫɨɜɚɬɶ ɞɨ 31 

ɨɤɨɧɟɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; 

- ɭɩɪɚɜɥɟɧɢɟ ɚɦɩɥɢɬɭɞɨɣ ɜɵɯɨɞɧɨɝɨ/ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 18 

ɞɨ 27 ȼ; 

- ɤɨɦɚɧɞɚ ɱɬɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɧɚɫɬɪɨɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɋȾ ɩɪɢɧɢɦɚɟɦɵɯ ɨɬ 

Ɉɍ, ɬɚɤ ɠɟ ɨɬɨɛɪɚɠɟɧɵ ɩɪɢɧɢɦɚɟɦɵɟ ɞɚɧɧɵɟ ɢ ɢɧɞɢɤɚɬɨɪ ɨɲɢɛɤɢ ɱɬɟɧɢɹ; 

- ɤɨɦɚɧɞɚ ɩɟɪɟɞɚɱɢ ɩɨɡɜɨɥɹɟɬ ɧɚɫɬɪɨɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɋȾ ɩɟɪɟɞɚɜɚɟɦɵɯ 

Ɉɍ, ɞɢɚɩɚɡɨɧ ɩɨɞɚɞɪɟɫɚ ɨɬ 1 ɞɨ 30, ɚ ɬɚɤɠɟ ɢɦɟɟɬɫɹ ɢɧɞɢɤɚɬɨɪ ɨɲɢɛɤɢ ɩɟɪɟɞɚɱɢ 

ɋȾ, ɩɨɥɟ ɞɥɹ ɜɜɨɞɚ ɋȾ ɢ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɦɟɠɞɭ ɧɢɦɢ; 

- ɭɩɪɚɜɥɟɧɢɟ Ɉɍ ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɬɶ ɤɨɦɚɧɞɭ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɨɤɨɧɟɱɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ; 

- ɦɚɲɢɧɚ ɫɨɫɬɨɹɧɢɣ Ʉɒ ɨɬɨɛɪɚɠɚɟɬ ɫɨɫɬɨɹɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɢ; 

- ɇɚ ɩɚɧɟɥɢ Ɉɍ ɦɨɠɧɨ ɬɚɤ ɠɟ ɜɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ ɨɤɨɧ; 

- ɧɚɫɬɪɨɣɤɚ ɚɞɪɟɫɚ ɷɬɨɝɨ Ɉɍ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 30; 

- ɩɟɪɟɞɚɱɚ ɋȾ ɧɚ Ʉɒ ɢɦɟɟɬ ɩɨɥɟ ɞɥɹ ɜɜɨɞɚ ɋȾ; 

- ɩɨɥɭɱɟɧɢɟ ɋȾ ɨɬ Ʉɒ ɨɬɨɛɪɚɠɚɟɬ ɩɪɢɧɹɬɵɟ ɋȾ; 

- ɩɪɢёɦ Ʉɋ ɨɬɨɛɪɚɠɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɋȾ, ɡɧɚɱɟɧɢɟ ɩɨɞɚɞɪɟɫɚ, ɚ ɬɚɤɠɟ 

ɨɫɧɚɳёɧ ɢɧɞɢɤɚɬɨɪɨɦ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɧɚ Ɉɍ; 

- ɦɚɲɢɧɚ ɫɨɫɬɨɹɧɢɣ Ɉɍ ɨɬɨɛɪɚɠɚɟɬ ɫɨɫɬɨɹɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɢ. 

ɉɚɧɟɥɶ ɞɢɚɝɪɚɦɦɚ Amplitude ɨɬɨɛɪɚɠɚɟɬ ɡɧɚɱɟɧɢɟ ɫɢɝɧɚɥɚ ɫ ɬɟɱɟɧɢɟɦ 

ɜɪɟɦɟɧɢ ɜ ɦɫ. 
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Ɋɢɫɭɧɨɤ 7 - Ɍɟɫɬɨɜɚɹ ɩɚɧɟɥɶ Ʉɒ, ɬɟɫɬɨɜɚɹ ɩɚɧɟɥɶ Ɉɍ, ɩɚɧɟɥɶ ɞɢɚɝɪɚɦɦɚ ɚɦɩɥɢɬɭɞɵ 

ɫɢɝɧɚɥɚ 

 

3.2 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ Ʉɨɧɬɪɨɥɟɪɚ ɲɢɧɵ (Ʉɒ) 
 

Ʉɨɧɬɪɨɥɥɟɪ ɲɢɧɵ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɩɚɧɟɥɶɸ, ɢɦɟɧɧɨ ɧɚ ɧёɦ 

ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧ ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɨɧɚɥ, ɢ ɢɦɟɧɧɨ ɫ ɧɟɝɨ ɜɟɞёɬɫɹ ɭɩɪɚɜɥɟɧɢɟ. 

ɇɚ ɪɢɫɭɧɤɟ 5 Ʉɒ ɨɠɢɞɚɟɬ ɤɨɦɚɧɞ ɨɬ ɢɧɬɟɪɮɟɣɫɚ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ. Ɂɚ 

ɨɫɧɨɜɭ ɦɟɯɚɧɢɡɦɚ ɨɛɪɚɛɨɬɤɢ ɤɨɦɚɧɞ ɜɡɹɬɚ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ ɦɚɲɢɧɚ ɫɨɫɬɨɹɧɢɣ. 

Ɉɧɚ ɫɨɫɬɨɢɬ ɢɡ case-ɫɬɪɭɤɬɭɪɵ, ɜ ɤɚɠɞɨɦ ɢɡ ɫɨɫɬɨɹɧɢɢ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɹɟɬɫɹ 

ɫɜɨɹ ɮɭɧɤɰɢɹ: 
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- ɨɠɢɞɚɧɢɟ ɤɨɦɚɧɞ; 

- ɩɨɞɝɨɬɨɜɤɚ ɤɨɦɚɧɞɵ RX; 

- ɩɨɞɝɨɬɨɜɤɚ ɤɨɦɚɧɞɵ TX; 

- ɤɨɞɟɪ ɦɚɧɱɟɫɬɟɪ2 Ʉɋ; 

- ɬɚɣɦɚɭɬ t2 ɦɟɠɞɭ ɫɥɨɜɚɦɢ; 

- ɩɟɪɟɞɚɱɚ; 

- ɨɠɢɞɚɧɢɟ rising ɋȾ; 

- ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ true ɋȾ; 

- ɱɬɟɧɢɟ ɛɢɬ ɋȾ; 

- ɨɠɢɞɚɧɢɟ rising Ɉɋ; 

- ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ false Ɉɋ; 

- ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ true Ɉɋ; 

- ɱɬɟɧɢɟ ɛɢɬ Ɉɋ; 

- Ɇɚɧɱɟɫɬɟɪ ɞɟɤɨɞɟɪ Ɉɋ; 

- ɱɬɟɧɢɟ Ɉɋ; 

- ɩɨɞɝɨɬɨɜɤɚ ɋȾ; 

- ɤɨɞɢɪɨɜɚɧɢɟ ɋȾ; 

- ɨɬɩɪɚɜɤɚ ɋȾ. 

Ɋɚɫɫɦɨɬɪɢɦ ɤɚɠɞɨɟ ɫɨɫɬɨɹɧɢɟ ɜ ɨɬɞɟɥɶɧɨɫɬɢ. 

 

3.2.1 ɋɨɫɬɨɹɧɢɟ «Ɉɠɢɞɚɧɢɟ ɤɨɦɚɧɞ» 

 

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ, ɦɚɲɢɧɚ ɫɨɫɬɨɹɧɢɣ ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɥɨɠɟɧɢɢ 

«ɨɠɢɞɚɧɢɟ» (ɪɢɫɭɧɨɤ 8). 
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Ɋɢɫɭɧɨɤ 8 - Ʉɒ ɫɨɫɬɨɹɧɢɟ «ɨɠɢɞɚɧɢɟ ɤɨɦɚɧɞ» 

 

ȼɧɭɬɪɟɧɧɢɣ ɤɨɞ ɨɛɪɚɛɚɬɵɜɚɟɬ ɧɚɠɚɬɢɟ ɤɧɨɩɨɤ ɩɪɢɟɦɚ, ɩɟɪɟɞɚɱɢ ɢ 

ɨɬɩɪɚɜɤɢ ɤɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ (Ʉɍ).  

ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «Ɉɬɩɪɚɜɢɬɶ Tx CMD» ɫɢɝɧɚɥ «ɢɫɬɢɧɚ» ɩɨɫɬɭɩɚɟɬ ɜ 

ɮɭɧɤɰɢɸ «select». ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɜɵɯɨɞ ɩɟɪɟɞɚɟɬɫɹ ɬɟɤɫɬ «ɉɨɞɝɨɬɨɜɤɚ 

ɤɨɦɚɧɞɵ TX».  Ɇɚɲɢɧɚ ɫɨɫɬɨɹɧɢɣ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɟ «ɉɨɞɝɨɬɨɜɤɚ 

ɤɨɦɚɧɞɵ TX» (ɪɢɫɭɧɨɤ 9). 

 

 

Ɋɢɫɭɧɨɤ 9 - Ɉɬɩɪɚɜɤɚ ɤɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ «ɉɨɞɝɨɬɨɜɤɚ ɤɨɦɚɧɞɵ TX» 
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3.2.2 ɋɨɫɬɨɹɧɢɟ «ɉɨɞɝɨɬɨɜɤɚ ɤɨɦɚɧɞɵ RX» 
 

ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «Ɉɬɩɪɚɜɢɬɶ Rx CMD» ɢɥɢ «Ɉɬɩɪɚɜɢɬɶ ɤɨɦɚɧɞɭ Ɉɍ» 

ɫɢɝɧɚɥ «ɢɫɬɢɧɚ» ɩɨɫɬɭɩɚɟɬ ɜ ɮɭɧɤɰɢɸ «ɂɅɂ», ɚ ɡɚɬɟɦ ɱɟɪɟɡ «Select» ɧɚ ɜɵɯɨɞ 

ɩɟɪɟɞɚɟɬɫɹ ɬɟɤɫɬ «ɉɨɞɝɨɬɨɜɤɚ ɤɨɦɚɧɞɵ RX», ɚ ɦɚɲɢɧɚ ɫɨɫɬɨɹɧɢɣ ɩɟɪɟɤɥɸɱɚɟɬɫɹ 

ɜ ɫɨɫɬɨɹɧɢɟ «ɉɨɞɝɨɬɨɜɤɚ ɤɨɦɚɧɞɵ RX» (ɪɢɫɭɧɨɤ 10). 

 

 

Ɋɢɫɭɧɨɤ 10 - Ɉɬɩɪɚɜɤɚ ɤɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ «ɉɨɞɝɨɬɨɜɤɚ ɤɨɦɚɧɞɵ RX» 

 

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɧɢɤɚɤɢɯ ɤɧɨɩɨɤ ɧɟ ɧɚɠɢɦɚɟɬɫɹ, ɧɚ ɜɵɯɨɞ ɩɟɪɟɞɚɟɬɫɹ ɬɟɤɫɬ 

«ɨɠɢɞɚɧɢɟ» ɢ ɦɚɲɢɧɚ ɫɨɫɬɨɹɧɢɣ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɩɨɡɢɰɢɸ 

(ɪɢɫɭɧɨɤ 11). 

 

 

Ɋɢɫɭɧɨɤ 11 - ɋɨɫɬɨɹɧɢɟ «ɨɠɢɞɚɧɢɟ» 
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3.2.3 ɋɨɫɬɨɹɧɢɟ «ɉɨɞɝɨɬɨɜɤɚ ɤɨɦɚɧɞɵ TX» 
 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨɬ Ʉɒ ɤ Ɉɍ ɧɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɢɪɨɜɚɬɶ ɩɚɤɟɬ 

ɮɨɪɦɚɬɚ 1: (ɪɢɫɭɧɨɤ 12). 

 

 

Ɋɢɫɭɧɨɤ 12. Ɏɨɪɦɚɬ ɨɫɧɨɜɧɵɯ ɫɨɨɛɳɟɧɢɣ 

 

Ʉɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ ɤɨɦɚɧɞɧɨɝɨ ɫɥɨɜɚ (Ʉɋ) ɢ ɫɥɨɜ ɞɚɧɧɵɯ (ɋȾ), ɢɞɭɳɢɯ 

ɛɟɡ ɩɚɭɡ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ. Ʉɨɞ ɫɛɨɪɤɢ ɷɬɨɝɨ ɩɚɤɟɬɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɹɯ 

(ɪɢɫɭɧɨɤ 13). 

 

 

Ɋɢɫɭɧɨɤ 13 - ȼɢɪɬɭɚɥɶɧɵɣ ɩɪɢɛɨɪ «ɩɨɞɝɨɬɨɜɤɚ ɤɨɧɬɪɨɥɶɧɨɝɨ ɫɥɨɜɚ» 

 

ɜɢɪɬɭɚɥɶɧɵɣ ɩɪɢɛɨɪ (ȼɉ) «ɩɨɞɝɨɬɨɜɤɚ ɤɨɧɬɪɨɥɶɧɨɝɨ ɫɥɨɜɚ» ɩɪɟɨɛɪɚɡɭɟɬ 

ɞɚɧɧɵɟ ɫ ɷɥɟɦɟɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜ 20 ɛɢɬɧɵɣ ɩɚɤɟɬ, ɫɬɪɭɤɬɭɪɚ ɤɨɬɨɪɨɝɨ ɩɨɤɚɡɚɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 14. 
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Ɋɢɫɭɧɨɤ 14 - Ɏɨɪɦɚɬ ɩɟɪɟɞɚɜɚɟɦɵɯ ɫɥɨɜ 

 

ɉɟɪɜɵɟ ɬɪɢ ɛɢɬɚ — ɷɬɨ ɫɢɝɧɚɥ ɩɨɫɥɨɜɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɤɨɦɚɧɞɧɨɝɨ 

ɫɥɨɜɚ (ɪɢɫɭɧɨɤ 15). 

 

 

Ɋɢɫɭɧɨɤ 15 - ɋɢɧɯɪɨɫɢɝɧɚɥ ɤɨɦɚɧɞɧɨɝɨ ɫɥɨɜɚ 

 

Ɉɧ ɧɟ ɤɨɞɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɚɧɱɟɫɬɟɪ-2, ɩɨɷɬɨɦɭ 1ɣ ɢ 3ɣ ɛɢɬɵ ɦɨɠɧɨ 

ɨɩɭɫɬɢɬɶ, ɚ ɞɨɛɚɜɢɬɶ ɢɯ ɧɚ ɷɬɚɩɟ ɤɨɞɢɪɨɜɤɢ. 

Ȼɢɬɵ ɫ 4 ɩɨ 8ɣ – ɚɞɪɟɫ ɨɤɨɧɟɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ(Ɉɍ), ɤɨɬɨɪɨɦɭ Ʉɒ ɩɟɪɟɞɚɟɬ 

ɞɚɧɧɵɟ. ɉɪɟɨɛɪɚɡɭɟɦ ɰɢɮɪɨɜɨɟ ɡɧɚɱɟɧɢɟ ɧɨɦɟɪɚ Ɉɍ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ 

«numbertoarray» ɜ ɛɢɧɚɪɧɵɣ ɤɨɞ. 

9ɣ ɛɢɬ – ɪɚɡɪɹɞ ɩɪɢɟɦɚ\ɩɟɪɟɞɚɱɢ. «ɂɫɬɢɧɚ» ɝɨɜɨɪɢɬ ɨ ɩɟɪɟɞɚɱɟ ɞɚɧɧɵɯ, 

«ɥɨɠɶ» - ɩɪɢɟɦ. 

ɋ 10ɝɨ ɩɨ 14ɣ ɛɢɬ ɭɤɚɡɵɜɚɟɬɫɹ ɩɨɞɚɞɪɟɫ ɢɥɢ ɪɟɠɢɦ ɭɩɪɚɜɥɟɧɢɹ. Ɋɟɠɢɦ 

ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ 10ɣ ɛɢɬ, ɩɪɢ ɷɬɨɦ ɜ ɛɢɬɵ 15-19 ɡɚɩɢɫɵɜɚɟɬɫɹ ɤɨɞ 

ɤɨɦɚɧɞɵ ɜ ɛɢɧɚɪɧɨɦ ɜɢɞɟ. ɗɬɨɬ ɤɨɞ ɫɨɛɢɪɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 3 ɫ ɩɨɦɨɳɶɸ 

ɩɨɞȼɉ «ɤɨɦɚɧɞɚ ɭɩɪɚɜɥɟɧɢɹ». ɗɬɨɬ ȼɉ ɫɨɫɬɨɢɬ ɢɡ «case» ɫɬɪɭɤɬɭɪɵ, 

ɜɵɛɢɪɚɸɳɟɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɧɚɛɨɪ ɩɹɬɢ ɛɢɬ. (ɪɢɫɭɧɨɤ 16). 
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Ɋɢɫɭɧɨɤ 16 - ɋɬɪɭɤɬɭɪɚ «ɤɨɦɚɧɞɚ ɭɩɪɚɜɥɟɧɢɹ» 

 

ȿɫɥɢ ɠɟ ɨɛɫɭɠɞɚɟɦɨɟ ɫɥɨɜɨ ɧɟ ɫɨɞɟɪɠɢɬ ɤɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ (Ʉɍ) ɬɨ ɜ 

ɛɢɬɵ 15-19 ɡɚɩɢɫɵɜɚɟɬɫɹ ɱɢɫɥɨ ɡɚɩɪɚɲɢɜɚɟɦɵɯ ɭ Ɉɍ ɫɥɨɜ ɞɚɧɧɵɯ (ɋȾ). Ⱥ ɜ ɛɢɬɵ 

10-14 ɩɨɞɚɞɪɟɫ Ɉɍ. 

ɉɨɫɥɟɞɧɢɣ, 20ɣ ɛɢɬ – ɷɬɨ ɛɢɬ ɱɟɬɧɨɫɬɢ. Ɉɧ ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɨɩɟɪɚɰɢɢ «ɢɫɤɥɸɱɚɸɳɟɟ ɢɥɢ» ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨ ɜɫɟɦɢ ɛɢɬɚɦɢ, ɢɫɤɥɸɱɚɹ 

ɫɢɝɧɚɥ ɩɨɫɥɨɜɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. 

ȼɫɟ ɩɨɥɭɱɢɜɲɢɟɫɹ ɛɢɬɵ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ «Inserttoarray» ɫɨɫɬɚɜɥɹɸɬɫɹ 

ɜ ɰɟɩɨɱɤɭ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ, ɩɨɥɭɱɚɹ Ʉɋ (ɪɢɫɭɧɨɤ 17). 
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Ɋɢɫɭɧɨɤ 17 -ɋɨɫɬɚɜɥɟɧɢɟ ɤɨɦɚɧɞɧɨɝɨ ɫɥɨɜɚ 

 

ɋɥɟɞɭɸɳɟɣ ɨɩɟɪɚɰɢɟɣ ɢɞɟɬ ɤɨɞɢɪɨɜɚɧɢɟ Ʉɋ ɤɨɞɨɦ ɦɚɧɱɟɫɬɟɪ-2. 

 

3.2.4 ɋɨɫɬɨɹɧɢɟ «Ʉɨɞɟɪ Ɇɚɧɱɟɫɬɟɪ Ʉɋ» 
 

ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɢɦɟɟɬɫɹ ɫɱɟɬɱɢɤ ɡɚɤɨɞɢɪɨɜɚɧɧɵɯ ɛɢɬ. Ʉɚɠɞɵɣ ɛɢɬ 

ɤɨɞɢɪɭɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɩɨɥɭɛɢɬ. Ʉɨɝɞɚ ɫɱɟɬɱɢɤ ɛɢɬ ɞɨɫɬɢɝɧɟɬ 16, ɜ 

ɦɚɫɫɢɜ ɞɨɛɚɜɥɹɟɬɫɹ ɫɢɧɯɪɨɫɢɝɧɚɥ ɢ ɛɢɬ ɱɟɬɧɨɫɬɢ (ɪɢɫɭɧɨɤ 18). 
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Ɋɢɫɭɧɨɤ 18 - ɋɨɫɬɨɹɧɢɟ «Ʉɨɞɟɪ Ɇɚɧɱɟɫɬɟɪ Ʉɋ» 

 

- "ɂɫɬɢɧɚ" ɤɨɞɢɪɭɟɬɫɹ ɛɢɬɚɦɢ "ɢɫɬɢɧɚ" ɢ "ɥɨɠɶ" ɢɞɭɳɢɦɢ ɞɪɭɝ ɡɚ 

ɞɪɭɝɨɦ; 

- "Ʌɨɠɶ" ɤɨɞɢɪɭɟɬɫɹ ɛɢɬɚɦɢ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ. 

 

3.2.5 ɋɨɫɬɨɹɧɢɟ «ɉɟɪɟɞɚɱɚ». 
 

ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɪɚɛɨɬɚɸɬ ɞɜɚ ɫɱɟɬɱɢɤɚ: ɩɟɪɟɞɚɧɧɵɯ ɛɢɬ ɢ ɫɱɟɬɱɢɤ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɭɛɢɬɚ (ɪɢɫɭɧɨɤ 19). 
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Ɋɢɫɭɧɨɤ 19 - ɋɨɫɬɨɹɧɢɟ «ɉɟɪɟɞɚɱɚ». 

 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ: 1 Ɇɛɢɬ\ɫ, ɡɧɚɱɢɬ ɩɨɥɭɛɢɬɚ 2 Ɇɛɢɬ\ɫ (2 000 000 ɛɢɬ\ɫ), 

ɫɤɨɪɨɫɬɶ ɉɅɂɋ: 40 ɆȽɰ, 40 000 000 \ 20 000 00 = ɉɟɪɢɨɞ ɩɟɪɟɞɚɱɢ ɨɞɧɨɝɨ 

ɩɨɥɭɛɢɬɚ: 20 ɬɢɤɨɜ. 

Ɂɚɩɢɫɵɜɚɟɦ ɞɚɧɧɵɟ ɜ ɥɢɧɢɸ ɩɟɪɟɞɚɱɢ TX. 

Ʉɨɝɞɚ ɫɱɟɬɱɢɤ ɩɟɪɟɞɚɧɧɵɯ ɛɢɬ ɞɨɫɬɢɝɧɟɬ ɤɨɧɰɚ, ɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ: 

ɟɫɥɢ ɮɥɚɝ ɩɟɪɟɞɚɱɢ ɜ ɤɨɧɬɪɨɥɶɧɨɦ ɫɥɨɜɟ – ɢɫɬɢɧɚ, ɡɧɚɱɢɬ ɫɥɟɞɭɸɳɢɦ 

ɫɨɫɬɨɹɧɢɟɦ ɛɭɞɟɬ ɩɨɞɝɨɬɨɜɤɚ ɫɥɨɜɚ ɞɚɧɧɵɯ. ȿɫɥɢ ɠɟ ɥɨɠɶ, ɬɨɝɞɚ ɬɚɣɦɚɭɬ t2 ɢ 

ɩɨɫɥɟɞɭɸɳɟɟ ɨɠɢɞɚɧɢɟ ɨɬɜɟɬɧɨɝɨ ɫɥɨɜɚ. 

 

3.2.6 ɋɨɫɬɨɹɧɢɟ «Ɍɚɣɦɚɭɬ t2 ɦɟɠɞɭ ɫɥɨɜɚɦɢ» 
 

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɪɠɚɬɶ ɬɚɣɦɚɭɬ 4 ɦɤɫ ɦɟɠɞɭ ɫɥɨɜɚɦɢ. 

4 ɦɤɫ ɩɪɢ ɱɚɫɬɨɬɟ ɉɅɂɋ 40 ɆȽɰ ɷɬɨ 160 ɬɢɤɨɜ (ɪɢɫɭɧɨɤ 20). 
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Ɋɢɫɭɧɨɤ 20 - ɋɨɫɬɨɹɧɢɟ «Ɍɚɣɦɚɭɬ t2 ɦɟɠɞɭ ɫɥɨɜɚɦɢ» 

 

ɉɨɫɥɟ ɜɵɞɟɪɠɤɢ ɬɚɣɦɚɭɬɚ ɫɥɟɞɭɸɳɟɟ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɟ rising Ɉɋ. 

 

3.2.7 ɋɨɫɬɨɹɧɢɟ «ɉɨɞɝɨɬɨɜɤɚ ɋȾ» 
 

ɉɪɟɨɛɪɚɡɭɟɦ ɞɚɧɧɵɟ ɢɡ ɦɚɫɫɢɜɚ ɞɥɹ ɩɟɪɟɞɚɱɢ ɜ ɛɢɧɚɪɧɵɣ ɦɚɫɫɢɜ 16 ɛɢɬ 

(ɪɢɫɭɧɨɤ 21). 
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Ɋɢɫɭɧɨɤ 21 -ɋɨɫɬɨɹɧɢɟ «ɉɨɞɝɨɬɨɜɤɚ ɋȾ» 

 

3.2.8 ɋɨɫɬɨɹɧɢɟ «ɤɨɞɢɪɨɜɚɧɢɟ ɋȾ» 
 

ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɢɦɟɟɬɫɹ ɫɱɟɬɱɢɤ ɡɚɤɨɞɢɪɨɜɚɧɧɵɯ ɛɢɬ. Ɉɧ ɪɚɛɨɬɚɟɬ 

ɚɧɚɥɨɝɢɱɧɨ ɫɨɫɬɨɹɧɢɸ «Ʉɨɞɟɪ Ɇɚɧɱɟɫɬɟɪ Ʉɋ» (ɪɢɫɭɧɨɤ 22). 

 

 
Ɋɢɫɭɧɨɤ 22 -ɋɨɫɬɨɹɧɢɟ «ɤɨɞɢɪɨɜɚɧɢɟ ɋȾ» 
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- "ɢɫɬɢɧɚ" ɤɨɞɢɪɭɟɬɫɹ ɛɢɬɚɦɢ "ɢɫɬɢɧɚ" ɢ "ɥɨɠɶ" ɢɞɭɳɢɦɢ ɞɪɭɝ ɡɚ 

ɞɪɭɝɨɦ; 

- "ɥɨɠɶ" ɤɨɞɢɪɭɟɬɫɹ ɛɢɬɚɦɢ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ. 

 

3.2.9 ɋɨɫɬɨɹɧɢɟ «ɨɬɩɪɚɜɤɚ ɋȾ». 
 

ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɪɚɛɨɬɚɸɬ ɞɜɚ ɫɱɟɬɱɢɤɚ, ɚɧɚɥɨɝɢɱɧɨ ɫɨɫɬɨɹɧɢɸ ɩɟɪɟɞɚɱɚ. 

Ɍɚɤɠɟ ɡɚɩɢɫɵɜɚɟɦ ɞɚɧɧɵɟ ɜ ɥɢɧɢɸ ɩɟɪɟɞɚɱɢ TX. 

Ʉɨɝɞɚ ɫɱɟɬɱɢɤ ɩɟɪɟɞɚɧɧɵɯ ɛɢɬ ɞɨɫɬɢɝɧɟɬ ɤɨɧɰɚ, ɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ: 

ɟɫɥɢ ɩɟɪɟɞɚɧɵ ɧɟ ɜɫɟ ɫɥɨɜɚ ɞɚɧɧɵɯ, ɬɨ ɜɨɡɜɪɚɬ ɤ ɩɨɞɝɨɬɨɜɤɟ ɫɥɟɞɭɸɳɟɝɨ ɫɥɨɜɚ 

ɞɚɧɧɵɯ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɟɪɟɯɨɞɢɦ ɤ ɨɠɢɞɚɧɢɸ  ɨɬɜɟɬɧɨɝɨ ɫɥɨɜɚ     

(ɪɢɫɭɧɨɤ 23). 

 

 
Ɋɢɫɭɧɨɤ 23 -ɋɨɫɬɨɹɧɢɟ «ɨɬɩɪɚɜɤɚ ɋȾ». 

 

3.2.10 ɋɨɫɬɨɹɧɢɟ «Ɉɠɢɞɚɧɢɟ rising OC» 
 

ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɨɝɪɚɦɦɚ ɨɠɢɞɚɟɬ ɜɨɫɯɨɞɹɳɟɝɨ ɮɪɨɧɬɚ ɱɬɨ ɛɵ ɧɚɱɚɬɶ 

ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɢɧɯɪɨɫɢɝɧɚɥɚ (ɪɢɫɭɧɨɤ 24). 
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Ɋɢɫɭɧɨɤ 24 -ɋɨɫɬɨɹɧɢɟ «Ɉɠɢɞɚɧɢɟ rising OC» 

 

ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɧɟ ɨɛɧɚɪɭɠɟɧɨ ɢɦɩɭɥɶɫɨɜ ɜ ɬɟɱɟɧɢɢ 2 ɛɢɬ (80 ɬɢɤɨɜ) 

ɜɤɥɸɱɚɟɦ ɮɥɚɝ ɨɲɢɛɤɢ ɩɨ ɬɚɣɦɚɭɬɭ. ȿɫɥɢ ɠɟ ɨɛɧɚɪɭɠɟɧ ɧɚɪɚɫɬɚɸɳɢɣ ɮɪɨɧɬ – 

ɩɟɪɟɯɨɞɢɦ ɜ ɫɨɫɬɨɹɧɢɟ ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ true Ɉɋ. 

 

3.2.11 ɋɨɫɬɨɹɧɢɟ «Ɉɠɢɞɚɧɢɟ rising ɋȾ» 
 

ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɨɝɪɚɦɦɚ ɨɠɢɞɚɟɬ ɜɨɫɯɨɞɹɳɟɝɨ ɮɪɨɧɬɚ ɱɬɨ ɛɵ ɧɚɱɚɬɶ 

ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɢɧɯɪɨɫɢɝɧɚɥɚ ɫɥɨɜɚ ɞɚɧɧɵɯ         

(ɪɢɫɭɧɨɤ 25). 
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Ɋɢɫɭɧɨɤ 25 -ɋɨɫɬɨɹɧɢɟ «Ɉɠɢɞɚɧɢɟ rising ɋȾ» 

 

Ɍɚɤ ɠɟ, ɤɚɤ ɢ ɜ ɫɨɫɬɨɹɧɢɢ «ɨɠɢɞɚɧɢɟ rising OC» ɜ ɫɥɭɱɚɟ ɟɫɥɢ ɧɟ 

ɨɛɧɚɪɭɠɟɧɨ ɢɦɩɭɥɶɫɨɜ ɜ ɬɟɱɟɧɢɢ 2 ɛɢɬ (80 ɬɢɤɨɜ) ɜɤɥɸɱɚɟɦ ɮɥɚɝ ɨɲɢɛɤɢ ɩɨ 

ɬɚɣɦɚɭɬɭ. ȿɫɥɢ ɠɟ ɨɛɧɚɪɭɠɟɧ ɧɚɪɚɫɬɚɸɳɢɣ ɮɪɨɧɬ – ɩɟɪɟɯɨɞɢɦ ɜ ɫɨɫɬɨɹɧɢɟ 

ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ true ɋȾ. 

 

3.2.12 ɋɨɫɬɨɹɧɢɟ «ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ true Ɉɋ» 
 

ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɨɝɪɚɦɦɚ ɨɠɢɞɚɟɬ ɫɩɚɞɚɸɳɟɝɨ ɮɪɨɧɬɚ. Ʉɨɝɞɚ ɨɧ 

ɩɪɨɢɫɯɨɞɢɬ, ɬɨ ɡɧɚɱɟɧɢɟ ɫɱɟɬɱɢɤɚ ɩɪɨɜɟɪɹɟɬɫɹ: ɟɫɥɢ ɛɨɥɶɲɟ 1.5 ɛɢɬ – ɡɧɚɱɢɬ 

ɜɨɡɦɨɠɧɨ ɷɬɨ ɫɢɧɯɪɨɫɢɝɧɚɥ ɨɬɜɟɬɧɨɝɨ ɫɥɨɜɚ (ɪɢɫɭɧɨɤ 26). 
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Ɋɢɫɭɧɨɤ 26 -ɋɨɫɬɨɹɧɢɟ «ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ true Ɉɋ» 

 

3.2.13 ɋɨɫɬɨɹɧɢɟ «ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ true ɋȾ» 
 

Ⱥɧɚɥɨɝɢɱɧɨ ɋɨɫɬɨɹɧɢɸ «ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ true Ɉɋ» ɜ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ 

ɩɪɨɝɪɚɦɦɚ ɨɠɢɞɚɟɬ ɫɩɚɞɚɸɳɟɝɨ ɮɪɨɧɬɚ. Ʉɨɝɞɚ ɨɧ ɩɪɨɢɫɯɨɞɢɬ, ɬɨ ɡɧɚɱɟɧɢɟ 

ɫɱɟɬɱɢɤɚ ɩɪɨɜɟɪɹɟɬɫɹ: ɟɫɥɢ ɛɨɥɶɲɟ 1.5 ɛɢɬ – ɡɧɚɱɢɬ ɷɬɨ ɫɢɧɯɪɨɫɢɝɧɚɥ ɫɥɨɜɚ 

ɞɚɧɧɵɯ (ɪɢɫɭɧɨɤ 27). 
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Ɋɢɫɭɧɨɤ 27 -ɋɨɫɬɨɹɧɢɟ «ɡɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ true ɋȾ» 

 

3.2.14 ɋɨɫɬɨɹɧɢɟ «ɑɬɟɧɢɟ ɛɢɬ ɋȾ» 
 

ɉɪɨɝɪɚɦɦɚ ɢɫɩɨɥɶɡɭɟɬ ɞɜɚ ɫɱɟɬɱɢɤɚ: ɫɱɟɬɱɢɤ ɞɥɢɧɵ ɩɨɥɭɛɢɬɚ (20 ɬɢɤɨɜ) ɢ 

ɫɱɟɬɱɢɤ ɬɚɣɦɚɭɬɚ (80 ɬɢɤɨɜ). Ʉɚɠɞɵɟ 20 ɬɢɤɨɜ ɫɱɢɬɵɜɚɟɬɫɹ ɫɨɫɬɨɹɧɢɟ ɥɢɧɢɢ ɢ 

ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɦɚɫɫɢɜ ɩɪɢɧɢɦɚɟɦɵɯ ɞɚɧɧɵɯ (ɪɢɫɭɧɨɤ 28). 
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Ɋɢɫɭɧɨɤ 28 -ɋɨɫɬɨɹɧɢɟ «ɑɬɟɧɢɟ ɛɢɬ ɋȾ» 

 

Ʉɨɝɞɚ ɫɱɟɬɱɢɤ ɩɪɢɧɹɬɵɯ ɩɨɥɭɛɢɬ ɞɨɫɬɢɝɧɟɬ 34, ɩɟɪɟɯɨɞɢɦ ɜ ɫɨɫɬɨɹɧɢɟ 

ɦɚɧɱɟɫɬɟɪ ɞɟɤɨɞɟɪ ɋȾ. 

 

3.2.15 ɋɨɫɬɨɹɧɢɟ «ɦɚɧɱɟɫɬɟɪ ɞɟɤɨɞɟɪ ɋȾ» 
 

ȼ ɧɚɱɚɥɟ ɫɨɫɬɨɹɧɢɹ ɧɚɯɨɞɢɬɫɹ ɫɱɟɬɱɢɤ ɬɟɤɭɳɟɝɨ ɛɢɬɚ. Ɉɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɫɱɢɬɵɜɚɧɢɹ ɢɡ ɩɪɢɧɹɬɨɝɨ ɦɚɫɫɢɜɚ ɛɢɬ ɩɨɩɚɪɧɨ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɫɪɚɜɧɟɧɢɟ 

ɩɚɪɵ ɩɨɥɭɛɢɬ ɫ ɤɨɧɫɬɚɧɬɚɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɨɛɪɚɡɭɟɦ ɦɚɧɱɟɫɬɟɪɫɤɢɣ ɤɨɞ ɜ 

ɛɢɬɵ ɫɨɨɛɳɟɧɢɹ (ɪɢɫɭɧɨɤ 29). 
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Ɋɢɫɭɧɨɤ 29 -ɋɨɫɬɨɹɧɢɟ «Ɇɚɧɱɟɫɬɟɪ ɞɟɤɨɞɟɪ ɋȾ» 

 

3.2.16 ɋɨɫɬɨɹɧɢɟ «ɱɬɟɧɢɟ ɋȾ» 
 

ɉɪɟɨɛɪɚɡɭɟɦ ɪɚɫɤɨɞɢɪɨɜɚɧɧɵɣ ɦɚɫɫɢɜ 16 ɛɢɬ ɜ ɱɢɫɥɨ. Ɂɚɩɢɫɵɜɚɟɦ ɟɝɨ ɜ 

ɩɚɦɹɬɶ ɩɪɢɧɢɦɚɟɦɵɯ ɞɚɧɧɵɯ. ɍɦɟɧɶɲɚɟɦ ɫɱɟɬɱɢɤ ɩɪɢɧɹɬɵɯ ɫɥɨɜ ɞɚɧɧɵɯ 

(ɪɢɫɭɧɨɤ 30). 
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Ɋɢɫɭɧɨɤ 30 - ɋɨɫɬɨɹɧɢɟ «ɱɬɟɧɢɟ ɋȾ» 

 

ȿɫɥɢ ɫɱɟɬɱɢɤ ɞɨɫɬɢɝ ɧɭɥɹ, ɬɨ ɬɪɚɧɡɚɤɰɢɹ ɡɚɜɟɪɲɟɧɚ. ɉɟɪɟɯɨɞɢɦ ɜ 

ɨɠɢɞɚɧɢɹ ɤɨɦɚɧɞ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɟɪɟɯɨɞɢɦ ɜ ɫɨɫɬɨɹɧɢɟ ɩɨɢɫɤɚ 

ɫɢɧɯɪɨɫɢɝɧɚɥɚ ɋȾ. 

 

3.2.17 ɋɨɫɬɨɹɧɢɟ «Ɂɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ false OC» 
 

ɉɪɨɝɪɚɦɦɚ ɨɠɢɞɚɟɬ ɧɚɪɚɫɬɚɸɳɟɝɨ ɮɪɨɧɬɚ. ȿɫɥɢ ɨɧ ɩɪɨɢɡɨɲɟɥ ɦɟɧɟɟ ɱɟɦ 

ɱɟɪɟɡ 1.5 ɛɢɬɚ – ɡɧɚɱɢɬ ɷɬɨ ɧɟ ɫɢɧɯɪɨɫɢɝɧɚɥ Ɉɋ. ȼɨɡɜɪɚɳɚɟɦɫɹ ɜ ɨɠɢɞɚɧɢɟ 

ɤɨɦɚɧɞ (ɪɢɫɭɧɨɤ 31). 
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Ɋɢɫɭɧɨɤ 31 -ɋɨɫɬɨɹɧɢɟ «Ɂɚɦɟɪ ɞɥɢɬɟɥɶɧɨɫɬɢ false OC» 

 

ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɟɪɟɯɨɞɢɦ ɜ ɫɨɫɬɨɹɧɢɹ ɱɬɟɧɢɹ ɛɢɬ Ɉɋ. 

 

3.2.18 ɋɨɫɬɨɹɧɢɟ «ɱɬɟɧɢɟ ɛɢɬ Ɉɋ» 
 

Ⱥɧɚɥɨɝɢɱɧɨ ɫɨɫɬɨɹɧɢɸ «ɑɬɟɧɢɟ ɛɢɬ ɋȾ» ɉɪɨɝɪɚɦɦɚ ɢɫɩɨɥɶɡɭɟɬ ɞɜɚ 

ɫɱɟɬɱɢɤɚ: ɫɱɟɬɱɢɤ ɞɥɢɧɵ ɩɨɥɭɛɢɬɚ (20 ɬɢɤɨɜ) ɢ ɫɱɟɬɱɢɤ ɬɚɣɦɚɭɬɚ (80 ɬɢɤɨɜ). 

Ʉɚɠɞɵɟ 20 ɬɢɤɨɜ ɫɱɢɬɵɜɚɟɬɫɹ ɫɨɫɬɨɹɧɢɟ ɥɢɧɢɢ ɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɦɚɫɫɢɜ 

ɩɪɢɧɢɦɚɟɦɵɯ ɞɚɧɧɵɯ (ɪɢɫɭɧɨɤ 32). 
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Ɋɢɫɭɧɨɤ 32 -ɋɨɫɬɨɹɧɢɟ «ɱɬɟɧɢɟ ɛɢɬ Ɉɋ» 

 

Ʉɨɝɞɚ ɫɱɟɬɱɢɤ ɩɪɢɧɹɬɵɯ ɞɚɧɧɵɯ ɞɨɫɬɢɝɧɟɬ 34, ɩɟɪɟɯɨɞɢɦ ɜ ɫɨɫɬɨɹɧɢɟ 

«Ɇɚɧɱɟɫɬɟɪ ɞɟɤɨɞɟɪ Ɉɋ». 

 

3.2.19 ɋɨɫɬɨɹɧɢɟ «Ɇɚɧɱɟɫɬɟɪ ɞɟɤɨɞɟɪ Ɉɋ» 
 

ȼ ɧɚɱɚɥɟ ɫɨɫɬɨɹɧɢɹ ɧɚɯɨɞɢɬɫɹ ɫɱɟɬɱɢɤ ɬɟɤɭɳɟɝɨ ɛɢɬɚ. Ɉɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɫɱɢɬɵɜɚɧɢɹ ɢɡ ɩɪɢɧɹɬɨɝɨ ɦɚɫɫɢɜɚ ɛɢɬ ɩɨɩɚɪɧɨ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɫɪɚɜɧɟɧɢɟ 

ɩɚɪɵ ɩɨɥɭɛɢɬ ɫ ɤɨɧɫɬɚɧɬɚɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɨɛɪɚɡɭɟɦ ɦɚɧɱɟɫɬɟɪɫɤɢɣ ɤɨɞ ɜ 

ɛɢɬɵ ɫɨɨɛɳɟɧɢɹ (ɪɢɫɭɧɨɤ 33). 
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Ɋɢɫɭɧɨɤ 33 -ɋɨɫɬɨɹɧɢɟ «Ɇɚɧɱɟɫɬɟɪ ɞɟɤɨɞɟɪ Ɉɋ» 

 

ɉɨɫɥɟ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɩɟɪɟɯɨɞɢɦ ɜ ɫɨɫɬɨɹɧɢɟ ɱɬɟɧɢɹ Ɉɋ. 

 

3.2.20 ɋɨɫɬɨɹɧɢɟ «ɑɬɟɧɢɟ Ɉɋ» 
 

ȼ ɧɚɱɚɥɟ ɧɚɯɨɞɢɬɫɹ ȼɉ «ɨɛɪɚɛɨɬɤɚ Ɉɋ», ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɱɬɟɧɢɟ 

ɚɞɪɟɫɚ Ɉɍ, ɫɪɚɜɧɢɜɚɧɢɟ ɫ ɚɞɪɟɫɨɦ ɷɬɨɝɨ Ɉɍ. Ⱥ ɬɚɤɠɟ ɪɚɫɱɟɬ ɢ ɫɪɚɜɧɟɧɢɟ ɛɢɬɚ 

ɱɟɬɧɨɫɬɢ (ɪɢɫɭɧɨɤ 34). 
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Ɋɢɫɭɧɨɤ 34 -ɋɨɫɬɨɹɧɢɟ «ɑɬɟɧɢɟ Ɉɋ» 

 

ȼ ɤɨɧɰɟ ɚɥɝɨɪɢɬɦɚ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɜɟɪɤɚ ɮɥɚɝɚ ɩɟɪɟɞɚɱɢ. ȿɫɥɢ ɥɨɠɶ – 

ɡɧɚɱɢɬ ɩɟɪɟɯɨɞɢɦ ɜ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ ɫɥɨɜ ɞɚɧɧɵɯ ɨɬ Ɉɍ. 

 

3.3 ɉɪɨɝɪɚɦɦɚ ɞɥɹ ɨɬɥɚɞɤɢ ɢ ɩɪɨɜɟɪɤɢ. 

 

ɉɪɨɜɟɪɢɦ ɩɪɨɝɪɚɦɦɭ ɞɥɹ ɉɅɂɋ, ɜɵɩɨɥɧɢɜ ɟɟ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɫ Ɉɋ 

Windows 10. Ⱦɥɹ ɷɬɨɝɨ ɩɟɪɟɦɟɫɬɢɦ ɩɪɨɝɪɚɦɦɭ ɜ ɞɟɪɟɜɟ ɩɪɨɟɤɬɚ ɜ ɜɟɬɤɭ My 

computer. ɑɬɨ ɛɵ ɨɰɟɧɢɬɶ ɪɚɛɨɬɭ ɩɪɨɬɨɤɨɥɚ ɜɢɡɭɚɥɶɧɨ, ɫɧɢɡɢɦ ɫɤɨɪɨɫɬɶ 

ɩɟɪɟɞɚɱɢ ɞɨ 20 ɛɢɬ ɜ ɫɟɤɭɧɞɭ (ɪɢɫɭɧɨɤ 35). 
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Ɋɢɫɭɧɨɤ 35 - ɉɨɢɫɤ ɞɢɪɟɤɬɨɪɢɢ 

 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɧɚɦ ɩɨɧɚɞɨɛɢɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɭ Ɉɍ. ɂɫɩɨɥɶɡɭɟɦ 

ɜɵɲɟ ɨɩɢɫɚɧɧɭɸ ɦɚɲɢɧɭ ɫɨɫɬɨɹɧɢɣ, ɞɥɹ Ɉɍ. ɋɨɟɞɢɧɢɦ ɥɢɧɢɸ ɩɪɢɟɦɚ ɢ 

ɩɟɪɟɞɚɱɢ ɩɪɨɝɪɚɦɦɧɨ. Ⱦɨɛɚɜɢɦ ɝɪɚɮɢɤ ɞɥɹ ɱɬɟɧɢɹ ɨɫɰɢɥɥɨɝɪɚɦɦ (ɪɢɫɭɧɨɤ 36). 

 

 
Ɋɢɫɭɧɨɤ 36 - Ɋɟɝɢɫɬɪɚɬɨɪ ɫɢɝɧɚɥɨɜ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ (ɪɢɫɭɧɨɤ 7) 



46 
 

3.3.1 ɉɪɨɜɟɪɤɚ ɪɟɠɢɦɚ ɱɬɟɧɢɹ ɋȾ ɢɡ Ɉɍ. 
 

ɍɫɬɚɧɨɜɢɦ ɧɚ Ɉɍ (1) ɢ Ʉɒ (2) ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɚɞɪɟɫ Ɉɍ. ɍɫɬɚɧɨɜɢɦ ɧɭɠɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɜ ɞɚɧɧɵɯ ɞɥɹ ɩɪɢɟɦɚ (ɪɢɫɭɧɨɤ 37). 

 

 
Ɋɢɫɭɧɨɤ 37 - ɍɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ 

 

ȼɤɥɸɱɚɟɦ ɑɬɟɧɢɟ ɢɡ Ɉɍ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ «ɉɪɨɱɢɬɚɬɶ ɋȾ ɢɡ Ɉɍ». 

ɉɪɨɝɪɚɦɦɚ ɫɝɟɧɟɪɢɪɭɟɬ Ʉɋ. Ʉɪɚɫɧɨɣ ɥɢɧɢɟɣ ɨɛɨɡɧɚɱɟɧɨ ɫɨɫɬɨɹɧɢɟ ɥɢɧɢɢ 

ɩɪɢɟɦɚ\ɩɟɪɟɞɚɱɢ (ɪɢɫɭɧɨɤ 38). 
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Ɋɢɫɭɧɨɤ 38 - ɉɚɧɟɥɶ ɞɢɚɝɪɚɦɦɚ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ 

 

ɀɟɥɬɚɹ ɥɢɧɢɹ – ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɩɨɥɭɛɢɬ ɜ ɫɨɫɬɨɹɧɢɹɯ ɱɬɟɧɢɹ ɛɢɬ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɦɵ ɭɜɢɞɢɦ, ɤɚɤ ɜ ɨɤɧɟ «ɩɪɢɧɢɦɚɟɦɵɟ ɞɚɧɧɵɟ» ɩɨɹɜɹɬɫɹ ɞɚɧɧɵɟ ɢɡ 

Ɉɍ (ɪɢɫɭɧɨɤ 39). 

 

 
Ɋɢɫɭɧɨɤ 39 - Ⱦɚɧɧɵɟ Ɉɍ 
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3.3.2 ɉɪɨɜɟɪɤɚ ɪɟɠɢɦɚ ɡɚɩɢɫɢ ɋȾ ɜ Ɉɍ. 
 

ɉɪɨɞɟɥɚɟɦ ɬɨ ɠɟ ɫɚɦɨɟ ɫ ɪɟɠɢɦɨɦ ɡɚɩɢɫɢ (ɪɢɫɭɧɨɤ 40). 

 

 
Ɋɢɫɭɧɨɤ 40 - ɉɪɨɜɟɪɤɚ ɪɟɠɢɦɚ ɡɚɩɢɫɢ 

 

ɉɪɨɜɟɪɤɭ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɞɥɹ ɉɅɂɋ ɩɪɨɝɪɚɦɦɵ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɭɫɩɟɲɧɨɣ. 

 

3.4 Ʉɨɦɩɢɥɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɩɨɞ ɉɅɂɋ. 

 

LabVIEW ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɟɪɟɞɚɟɬ ɤɨɞ ɜ ɤɨɦɩɢɥɹɬɨɪ Xilinx ɢ ɝɟɧɟɪɢɪɭɟɬ 

ɛɢɬɮɚɣɥ ɞɥɹ ɡɚɝɪɭɡɤɢ ɧɚ ɉɅɂɋ. Ɋɚɫɫɦɨɬɪɢɦ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɤɨɦɩɢɥɹɬɨɪɚ 

(ɪɢɫɭɧɨɤ 41). 
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Ɋɢɫɭɧɨɤ 41 - ɤɨɦɩɢɥɹɬɨɪ Xilinx 

 

ɉɪɨɝɪɚɦɦɚ ɫɤɨɦɩɢɥɢɪɨɜɚɧɚ ɛɟɡ ɨɲɢɛɨɤ. ɂɫɩɨɥɶɡɨɜɚɧɨ 86% ɪɟɫɭɪɫɨɜ 

ɉɅɂɋ. 

ɉɨɞɤɥɸɱɢɦ ɤ ɜɵɯɨɞɭ DIO 0 MXP A myRIO ɨɫɰɢɥɥɨɝɪɚɮ ɢ ɭɛɟɞɢɦɫɹ ɜ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ, ɚ ɬɚɤɠɟ ɜ ɩɪɚɜɢɥɶɧɨ ɜɵɛɪɚɧɧɨɣ ɫɤɨɪɨɫɬɢ 

(ɪɢɫɭɧɨɤ 42). 

 

 
Ɋɢɫɭɧɨɤ 42 - Ɉɫɰɢɥɥɨɝɪɚɮ 
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ɇɚ ɨɫɰɢɥɥɨɝɪɚɮɟ ɜɢɞɧɨ, ɱɬɨ ɱɚɫɬɨɬɚ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜɵɛɪɚɧɚ ɩɪɚɜɢɥɶɧɨ: 

1 ɆȽɰ. Ɏɨɪɦɚ ɫɢɝɧɚɥɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɭ. Ɉɬɱɟɬɥɢɜɨ ɜɢɞɟɧ ɫɢɧɯɪɨɫɢɝɧɚɥ 

Ʉɋ ɢ ɛɢɬɵ ɞɚɧɧɵɯ. 

 

3.5 ɉɪɢɟɦɨ-ɩɟɪɟɞɚɬɱɢɤ 1553 ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɚɦɩɥɢɬɭɞɨɣ 

 

Ⱦɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɭɪɨɜɧɟɣ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɤɨɧɬɪɨɥɥɟɪɚ myRIO ɫ 

ɲɢɧɨɣ MIL-STD-1553 ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɩɪɢɟɦɨ-ɩɟɪɟɞɚɬɱɢɤ, ɨɧ ɧɭɠɟɧ ɞɥɹ 

ɩɪɢɜɟɞɟɧɢɹ ɮɪɨɧɬɨɜ ɫɢɝɧɚɥɨɜ ɝɟɧɟɪɚɬɨɪɚ ɤ ɡɚɞɚɧɧɵɦ ȽɈɋɌɊ 52070-2003 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɭɜɟɥɢɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫ 3.3ȼ ɞɨ ɧɚɩɪɹɠɟɧɢɹ ɥɢɧɢɢ ɫ 

ɭɩɪɚɜɥɟɧɢɟɦ ɚɦɩɥɢɬɭɞɨɣ, ɚ ɬɚɤ ɠɟ ɮɢɥɶɬɪɚɰɢɸ ɜɯɨɞɹɳɟɝɨ ɫɢɝɧɚɥɚ ɢ ɩɪɢɜɟɞɟɧɢɟ 

ɟɝɨ ɤ ɧɚɩɪɹɠɟɧɢɸ 3.3 ȼ. 

 

3.5.1 ɋɯɟɦɚ ɩɪɢɟɦɨ-ɩɟɪɟɞɚɬɱɢɤɚ 
 

ɇɚ ɪɢɫɭɧɤɟ 43 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɢɟɦɨ-ɩɟɪɟɞɚɱɚ. 

 

Ш̛̦а да̦ ̵̦̼

Непо̭̬ед̭т̏е̦̦о 
̛л̛ че̬е̚ 

т̬а̴̦̭о̬̥ато̬

Цеп̽ ̬а̏́̚̚к̛

Пе̬едат ч̛ к

И̚ол̛̬у̀щ̛̜
т̬а̴̦̭о̬̥ато̬

П̛̬е̛̥̦к

̵̏од̦о̜ 
̴̛л̽т̬

Уп̬а̏ ле̛̦е 
̭ко̬о̭т̽̀ 
̦а̬а̭та̦ ̛́

ко̥па̬ ато̬

у̛̭л̛тел̛
тока

TX

TX

Vam p

л̛̛̦́ 
̬е̐ул̛̬о̏к  ̛
а̥пл̛туд̼

NI myRIO

TX (DIO 0 

MXP A)

TX (DIO 1 

MXP A)

AO 0 

(MXP A)

RX

RX

TX (DIO 2 

MXP A)

TX (DIO 3 

MXP A)

 

Ɋɢɫɭɧɨɤ 43– ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɢɟɦɨ-ɩɟɪɟɞɚɬɱɢɤɚ 
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ɇɚ ɫɯɟɦɟ ɨɛɨɡɧɚɱɟɧɵ: 

- NI myRIO: ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɤɨɞɢɪɨɜɚɧɢɹ ɢ ɪɚɫɤɨɞɢɪɨɜɚɧɢɹ 

ɫɨɨɛɳɟɧɢɣ, ɢɯ ɨɬɩɪɚɜɤɨɣ ɢ ɩɪɢɟɦɨɦ ɫɨɝɥɚɫɧɨ ɩɪɨɬɨɤɨɥɭ. Ɍɚɤ ɠɟ ɫ ɩɨɦɨɳɶɸ 

ɜɫɬɪɨɟɧɧɨɝɨ ɐȺɉ ɭɩɪɚɜɥɹɟɬɫɹ ɚɦɩɥɢɬɭɞɚ ɝɟɧɟɪɢɪɭɟɦɵɯ ɫɢɝɧɚɥɨɜ; 

- ɭɩɪɚɜɥɟɧɢɟ ɫɤɨɪɨɫɬɶɸ ɧɚɪɚɫɬɚɧɢɹ: ɛɭɮɟɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɩɪɢɜɟɞɟɧɢɹ ɮɪɨɧɬɨɜ ɫɢɝɧɚɥɨɜ ɩɟɪɟɞɚɬɱɢɤɚ ɜ ɧɚɞɥɟɠɚɳɢɣ ɫɬɚɧɞɚɪɬɭ ɜɢɞ, 

ɭɱɢɬɵɜɚɹ ɟɦɤɨɫɬɶ, ɢɧɞɭɤɬɢɜɧɨɫɬɶ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɫɢɥɢɬɟɥɟɣ ɬɨɤɚ ɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 

- ɭɫɢɥɢɬɟɥɢ ɬɨɤɚ: ɭɫɢɥɢɜɚɸɬ ɬɨɤ ɫ ɩɟɪɟɞɚɸɳɟɝɨ ɛɭɮɟɪɚ ɞɨ ɡɧɚɱɟɧɢɣ, 

ɞɨɫɬɚɬɨɱɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɢɡɨɥɢɪɭɸɳɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɍɚɤ ɠɟ ɢɦɟɸɬ ɫɯɟɦɭ 

ɩɢɬɚɧɢɹ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜɧɟɲɧɢɦ ɧɚɩɪɹɠɟɧɢɟɦ; 

- ɜɯɨɞɧɨɣ ɮɢɥɶɬɪ: ɨɬɫɟɤɚɟɬ ɱɚɫɬɨɬɵ ɜɵɲɟ ɢ ɧɢɠɟ 2 ɆȽɰ, ɞɥɹ 

ɭɦɟɧɶɲɟɧɢɹ ɩɨɦɟɯ; 

- ɤɨɦɩɚɪɚɬɨɪ: ɩɪɟɨɛɪɚɡɭɟɬ ɚɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ 

ɫɢɝɧɚɥ ɥɨɝɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ 3.3 ȼ. 

Ɋɚɫɫɦɨɬɪɢɦ ɤɚɠɞɵɣ ɢɡ ɛɥɨɤɨɜ ɩɨɞɪɨɛɧɨ. 

 

3.5.2 Ʉɨɧɬɪɨɥɥɟɪ NI MyRIO 
 

Ʉɨɧɬɪɨɥɥɟɪ NI MyRIO ɢɦɟɟɬ ɰɢɮɪɨɜɵɟ ɜɯɨɞɵ ɢ ɜɵɯɨɞɵ ɫ ɥɨɝɢɤɨɣ LVTTL, 

ɧɚɩɪɹɠɟɧɢɟɦ 3.3 ȼɨɥɶɬɚ. ɂɦɟɟɬɫɹ ɞɜɟ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ TX ɢ TXinv 

(ɢɧɜɟɪɫɧɵɣ).  

ɍɩɪɚɜɥɟɧɢɟ 12ɬɢ ɛɢɬɧɵɦ ɐȺɉ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɤɨɣ ɭɪɨɜɧɹ ɨɬ 0 ɞɨ 

4096, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɵɯɨɞɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɨɬ 0 ɞɨ 5 ɜɨɥɶɬ. 

 

3.5.3 ɍɩɪɚɜɥɟɧɢɟ ɫɤɨɪɨɫɬɶɸ ɧɚɪɚɫɬɚɧɢɹ 
 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɤɨɪɨɫɬɶɸ ɧɚɪɚɫɬɚɧɢɹ ɢɫɩɨɥɶɡɭɟɦ ɞɜɭɯɤɚɧɚɥɶɧɵɣ ɛɭɮɟɪ 

NC7WZ16P6X (ɪɢɫɭɧɨɤ 44). 
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Ɋɢɫɭɧɨɤ 44 - Ɇɢɤɪɨɫɯɟɦɚ NC7WZ16P6X 

 

NC7WZ16P6X - ɷɬɨ ɦɢɤɪɨɫɯɟɦɚ ɫ ɞɜɨɣɧɵɦ ɛɭɮɟɪɨɦ TinyLogic® UHS. ɗɬɨ 

ɭɫɬɪɨɣɫɬɜɨ ɢɡɝɨɬɨɜɥɟɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɟɞɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ CMOS ɞɥɹ 

ɞɨɫɬɢɠɟɧɢɹ ɫɜɟɪɯɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɫ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɦ ɞɪɚɣɜɟɪɨɦ ɩɪɢ 

ɫɨɯɪɚɧɟɧɢɢ ɧɢɡɤɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ ɫɬɚɬɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɜ ɨɱɟɧɶ ɲɢɪɨɤɨɦ 

ɪɚɛɨɱɟɦ ɞɢɚɩɚɡɨɧɟ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ. ȼɯɨɞɵ ɢ ɜɵɯɨɞɵ ɢɦɟɸɬ ɜɵɫɨɤɢɣ 

ɢɦɩɟɞɚɧɫ, ɤɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɪɚɜɧɨ ɧɭɥɸ. ȼɯɨɞɵ ɜɵɞɟɪɠɢɜɚɸɬ 

ɧɚɩɪɹɠɟɧɢɟ ɞɨ 7 ȼ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɪɚɛɨɱɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ. 

- ɜɪɟɦɹ ɩɚɞɟɧɢɹ\ɧɚɪɚɫɬɚɧɢɹ 2,4 ɧɫ. ȿɦɤɨɫɬɶ 50 ɩɎ ɩɪɢ 5 ȼ; 

- ɬɨɤ ɞɪɚɣɜɟɪɚ ± 24 ɦȺ ɩɪɢ ɩɢɬɚɧɢɢ 3 ȼ; 

- ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɨɬ 1,65 ɞɨ 5,5 ȼ;  

- ɨɬɤɥɸɱɟɧɢɟ ɜɵɫɨɤɨɢɦɩɟɞɚɧɫɧɵɯ ɜɯɨɞɨɜ / ɜɵɯɨɞɨɜ;  

- ɜɯɨɞɵ ɞɨɩɭɫɤɚɸɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɤɚɤ ɞɥɹ 5 ȼ ɥɨɝɢɤɢ, ɬɚɤ ɢ ɞɥɹ 3 ȼ;  

- ɡɚɩɚɬɟɧɬɨɜɚɧɧɚɹ ɫɯɟɦɚ ɫɧɢɠɟɧɢɹ ɲɭɦɚ / ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɦɟɯ. 

 

3.5.4 Ɋɟɝɭɥɹɬɨɪ ɧɚɩɪɹɠɟɧɢɹ 
 

ɇɟ ɜɵɯɨɞɟ ɭɫɢɥɢɬɟɥɹ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɪɟɝɭɥɢɪɭɟɦɭɸ ɚɦɩɥɢɬɭɞɭ 

ɫɢɝɧɚɥɚ. ɉɪɢɱɟɦ ɧɚ ɜɯɨɞɟ ɧɚɩɪɹɠɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0 ɞɨ 5 ȼ, ɚ ɧɚ ɜɵɯɨɞɟ ɞɨɥɠɧɨ 

ɫɨɫɬɚɜɥɹɬɶ ɨɬ 16 ɞɨ 27 ȼɨɥɶɬ. 

ɂɫɩɨɥɶɡɭɟɦ ɞɥɹ ɭɫɢɥɟɧɢɹ ɨɩɟɪɚɰɢɨɧɧɵɣ ɭɫɢɥɢɬɟɥɶ. Ⱦɥɹ ɩɪɹɦɨɝɨ ɜɯɨɞɚ TX 

ɢɫɩɨɥɶɡɭɟɦ ɧɟ ɢɧɜɟɪɬɢɪɭɸɳɭɸ ɫɯɟɦɭ, ɚ ɞɥɹ ɢɧɜɟɪɫɧɨɝɨ – ɢɧɜɟɪɬɢɪɭɸɳɭɸ 

(ɪɢɫɭɧɨɤ 45). 
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Ɋɢɫɭɧɨɤ 45 – ɋɯɟɦɚ ɨɩɟɪɚɰɢɨɧɧɵɯ ɭɫɢɥɢɬɟɥɟɣ 

 

Ɋɚɫɫɱɢɬɚɟɦ ɧɨɦɢɧɚɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɣ: 

ɍɫɢɥɟɧɢɟ: 

 𝐺 = 𝑅ଶ𝑅ଵ+ ͳ,            (1) 

 

ɝɞɟ 𝐺 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ; 𝑅ʹ – ɧɨɦɢɧɚɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɢɫɬɨɪɚ R2; 𝑅ͳ – ɧɨɦɢɧɚɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɢɫɬɨɪɚ R1. 

Ⱦɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɢɥɟɧɢɹ 6, ɧɨɦɢɧɚɥ R2 ɛɭɞɟɬ ɪɚɜɟɧ 10 ɤɈɦ, ɚ ɞɥɹ R1 

1.667 ɤɈɦ.  ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɦɢɧɚɥɚɦɢ ɪɟɡɢɫɬɨɪɨɜ, ɩɟɪɟɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ 

ɞɥɹ ɪɟɡɢɫɬɨɪɚ 1.8 ɤɈɦ. G=5.552 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɪɟɝɭɥɢɪɨɜɚɬɶ ɧɚɩɪɹɠɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ ɨɬ 18 

ɞɨ 27 ȼ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɚɧɚɥɨɝɨɜɨɝɨ ɜɵɯɨɞɚ myRIO ɪɟɝɭɥɢɪɨɜɚɬɶ ɨɬ 

3.242 ɞɨ 4.863 ȼ. 

 

3.5.5  ɍɫɢɥɢɬɟɥɶ ɬɨɤɚ 
 

ȼ ɤɚɱɟɫɬɜɟ ɭɫɢɥɢɬɟɥɹ ɬɨɤɚ ɢɫɩɨɥɶɡɭɟɦ ɨɩɟɪɚɰɢɨɧɧɵɣ ɭɫɢɥɢɬɟɥɶ ɜ ɪɟɠɢɦɟ 

ɩɨɜɬɨɪɢɬɟɥɹ. Ⱦɥɹ ɉɪɹɦɨɝɨ ɜɵɯɨɞɚ – ɜ ɧɟ ɢɧɜɟɪɬɢɪɭɸɳɟɣ ɫɯɟɦɟ, ɞɥɹ ɢɧɜɟɪɫɧɨɝɨ 

– ɩɨ ɢɧɜɟɪɬɢɪɭɸɳɟɣ ɫɯɟɦɟ (ɪɢɫɭɧɨɤ 46). 
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Ɋɢɫɭɧɨɤ 46 - ɋɯɟɦɚ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɭɫɢɥɢɬɟɥɹ ɜ ɪɟɠɢɦɟ ɩɨɜɬɨɪɢɬɟɥɹ 

 

ɉɢɬɚɬɶ ɭɫɢɥɢɬɟɥɶ ɛɭɞɟɦ ɨɬ ɪɟɝɭɥɹɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɟɪɚɰɢɨɧɧɵɣ ɭɫɢɥɢɬɟɥɶ TL062CDT (ɪɢɫɭɧɨɤ 47). 

 

 
Ɋɢɫɭɧɨɤ 47 - Ɉɩɟɪɚɰɢɨɧɧɵɣ ɭɫɢɥɢɬɟɥɶ TL062CDT 

 

- ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ, ȼ ±30; 

- ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ, C 0…+70; 

- ɱɚɫɬɨɬɚ, ɆȽɰ  2; 

- ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ 2; 

- ɧɚɩɪɹɠɟɧɢɟ ɫɦɟɳɟɧɢɹ, ɦɤȼ 3. 

 

3.5.6  ȼɯɨɞɧɨɣ ɮɢɥɶɬɪ 
 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ ɤɪɭɬɵɯ ɫɤɚɬɨɜ Ⱥɑɏ ɢɫɩɨɥɶɡɭɸɬ ɞɜɚ ɢɥɢ ɛɨɥɟɟ Ƚ-

ɨɛɪɚɡɧɵɯ ɡɜɟɧɶɟɜ, ɫɨɟɞɢɧɹɹ ɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɨɛɪɚɡɨɜɚɬɶ Ɍ-ɨɛɪɚɡɧɨɟ 

ɡɜɟɧɨ ɢɥɢ ɉ-ɨɛɪɚɡɧɨɟ ɡɜɟɧɨ. ɉɪɢ ɷɬɨɦ ɩɨɥɭɱɚɸɬɫɹ ɮɢɥɶɬɪ ɧɢɠɧɢɯ ɱɚɫɬɨɬ(Ɏɇɑ) 

ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ (ɪɢɫɭɧɨɤ 48). 
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Ɋɢɫɭɧɨɤ 48 - ɋɯɟɦɚ ɮɢɥɶɬɪɚ ɧɢɠɧɢɯ ɱɚɫɬɨɬ 

 

ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɨɧɥɚɣɧ ɤɚɥɶɤɭɥɹɬɨɪɨɦ ɱɬɨ ɛɵ ɪɚɫɫɱɢɬɚɬɶ ɮɢɥɶɬɪ ɫ ɱɚɫɬɨɣ 

2 ɆȽɰ (ɪɢɫɭɧɨɤ 49). 

 

 
Ɋɢɫɭɧɨɤ 49 - Ɉɧɥɚɣɧ ɤɚɥɶɤɭɥɹɬɨɪ LC ɮɢɥɶɬɪɨɜ 

 

3.5.7 Ʉɨɦɩɚɪɚɬɨɪ 
 

Ⱦɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ ɲɢɧɵ ɜ ɩɪɢɟɦɥɟɦɵɣ ɞɥɹ ɜɯɨɞɨɜ 

myRIO ɫɢɝɧɚɥ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɤɨɦɩɚɪɚɬɨɪɨɦ ɧɚ ɛɚɡɟ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɭɫɢɥɢɬɟɥɹ 

(ɪɢɫɭɧɨɤ 50). 
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Ɋɢɫɭɧɨɤ 50 - ɋɯɟɦɚ ɤɨɦɩɚɪɚɬɨɪɚ ɢ ɟɝɨ ɩɟɪɟɞɚɬɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 

Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɤɨɦɩɚɪɚɬɨɪɚ ɨɩɢɫɵɜɚɟɬɫɹ ɜɵɪɚɠɟɧɢɹɦɢ: 

 𝑈вых = 𝑈′ଵ, ɟɫɥɢ 𝑈вх < 𝑈ˑː,         (2) 

 𝑈вых = 𝑈଴, ɟɫɥɢ 𝑈вх > 𝑈ˑː,         (3) 

 

ɝɞɟ 𝑈вых – ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; 

      𝑈вх – ɜɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; 

      𝑈ˑː – ɨɩɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. 

Ɉɩɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɧɚ ɭɪɨɜɧɟ 15 ȼɨɥɶɬ. 

 

3.5.8  ɂɧɬɟɪɮɟɣɫ ɫ ɲɢɧɨɣ MIL-STD-1553 
 

ɂɧɬɟɪɮɟɣɫ ɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɫɜɹɡɶɸ ɢɫɩɨɥɶɡɭɟɬ ɢɡɨɥɢɪɭɸɳɢɣ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 1:2,5 ɢ ɞɜɚ ɢɡɨɥɢɪɭɸɳɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 55 Ɉɦ 

ɦɟɠɞɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɢ ɲɢɧɨɣ. ɐɟɧɬɪɚɥɶɧɵɣ ɨɬɜɨɞ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɞɤɥɸɱёɧ ɤ ɡɟɦɥɟ. 

ȼ ɢɧɬɟɪɮɟɣɫɟ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɫɜɹɡɶɸ ɩɪɢёɦɨɩɟɪɟɞɚɬɱɢɤ ɬɚɤɠɟ 

ɩɨɞɤɥɸɱёɧ ɤ ɢɡɨɥɢɪɭɸɳɟɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 1:2,5, ɤɨɬɨɪɵɣ, 
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ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɨɟɞɢɧёɧ ɫ ɪɚɡɜɹɡɵɜɚɸɳɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

1:1,4. Ɇɟɬɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɪɚɡɜɹɡɤɢ ɬɚɤɠɟ ɬɪɟɛɭɟɬ ɞɜɭɯ ɪɟɡɢɫɬɨɪɨɜ ɫ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ, ɪɚɜɧɵɦ 75% ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɝɨ ɢɦɩɟɞɚɧɫɚ ɦɟɠɞɭ 

ɪɚɡɜɹɡɵɜɚɸɳɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɢ ɲɢɧɨɣ (ɪɢɫɭɧɨɤ 51). 

 

 
Ɋɢɫɭɧɨɤ 51 - ɋɯɟɦɚ ɢɧɬɟɪɮɟɣɫɚ ɫ ɲɢɧɨɣ MIL-STD-1553 

 

3.6 ȼɵɜɨɞ 

 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɩɪɨɰɟɫɫ ɪɟɚɥɢɡɚɰɢɢ ɤɨɧɬɪɨɥɥɟɪɚ 

ɦɭɥɶɬɢɩɥɟɤɫɧɨɝɨ ɤɚɧɚɥɚ ɨɛɦɟɧɚ ɫ ɮɭɧɤɰɢɟɣ ɭɩɪɚɜɥɟɧɢɹ ɚɦɩɥɢɬɭɞɨɣ ɫɢɝɧɚɥɚ ɧɚ 

ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɧɨɣ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ 

ɦɭɥɶɬɢɩɥɟɤɫɧɨɝɨ ɤɚɧɚɥɚ ɨɛɦɟɧɚ. ɉɨɞɪɨɛɧɨ ɪɚɡɨɛɪɚɧ ɤɚɠɞɵɣ ɚɫɩɟɤɬ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɟɤɬɚ, ɜ ɱɚɫɬɧɨɫɬɢ: 

- ɥɢɰɟɜɵɟ ɩɚɧɟɥɢ ɢ ɢɯ ɮɭɧɤɰɢɨɧɚɥ; 

- ɩɨɲɚɝɨɜɵɟ ɫɨɫɬɨɹɧɢɹ Ʉɒ ɢ Ɉɍ. 

Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɬɟɫɬɵ ɩɪɨɝɪɚɦɦɵ, ɤɚɤ ɧɚ ɉɄ ɬɚɤ ɢ ɧɚ ɉɅɂɋ. 

Ɍɚɤ ɠɟ ɜɧɢɦɚɧɢɟ ɛɵɥɨ ɭɞɟɥɟɧɨ ɚɫɩɟɤɬɭ ɭɩɪɚɜɥɟɧɢɹ ɚɦɩɥɢɬɭɞɨɣ ɫɢɝɧɚɥɚ ɫ 

ɩɨɦɨɳɶɸ ɩɪɢɟɦɨ-ɩɟɪɟɞɚɬɱɢɤɚ ɢ ɟɝɨ ɩɨɞɪɨɛɧɵɣ ɪɚɡɛɨɪ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɯɨɞɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɚɩɩɚɪɚɬɧɚɹ ɢ ɩɪɨɝɪɚɦɦɧɚɹ 

ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɦɭɥɶɬɢɩɥɟɤɫɧɨɝɨ 

ɤɚɧɚɥɚ ɨɛɦɟɧɚ ɧɚ ɛɚɡɟ ɚɩɩɚɪɚɬɭɪɵ NI myRIO. 

ȼɜɢɞɭ ɧɟɯɜɚɬɤɢ ɦɨɳɧɨɫɬɢ ɩɟɪɟɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ NI myRIO ɪɚɡɪɚɛɨɬɚɧ ɢ 

ɩɪɟɞɥɨɠɟɧ ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɪɟɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɚɦɩɥɢɬɭɞɨɣ 

ɫɢɝɧɚɥɚ ɆɄɈ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 

ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɆɄɈ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɤɨɦɩɨɧɟɧɬɧɨɣ ɛɚɡɵ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɬɟɫɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɪɚɡɪɚɛɨɬɚɧɧɚɹ 

ɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɆɄɈ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ȽɈɋɌ Ɋ 52017-

2003 ɜ ɱɚɫɬɢ ɬɪɟɛɨɜɚɧɢɣ ɤ ɪɟɚɥɢɡɚɰɢɢ ɤɨɞɢɪɨɜɤɢ Ɇɚɧɱɟɫɬɟɪ-2 ɢ ɜɪɟɦɟɧɧɵɯ 

ɩɪɨɦɟɠɭɬɤɨɜ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɩɪɢɦɟɧɟɧɢɟɦ ɝɢɛɤɨ ɭɩɪɚɜɥɹɟɦɨɣ ɚɩɩɚɪɚɬɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɪɟɞɥɨɠɟɧɧɵɯ ɪɟɲɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɣ ɥɨɝɢɱɟɫɤɨɣ 

ɢɧɬɟɝɪɚɥɶɧɨɣ ɫɯɟɦɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɬɚɜɥɟɧɧɵɟ ɰɟɥɢ ɢ ɡɚɞɚɱɢ ɛɵɥɢ ɪɟɲɟɧɵ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1. ɉɪɨɦɵɲɥɟɧɧɵɟ ɫɟɬɢ ɧɚ ɛɚɡɟ ɫɬɚɧɞɚɪɬɚ MIL-STD-1553B ɋ. ɏɜɨɳ, ɏ.ɏ. 

Ⱥɦɚɞɭ (ɫɬɪ. 42-45) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɪɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.cta.ru/cms/f/366607.pdf (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 08.02.2019). 

2. Ɋɟɚɥɢɡɚɰɢɹ ɩɪɨɬɨɤɨɥɚ MIL-STD-1553 ɧɚ STM32 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

ɪɟɠɢɦ ɞɨɫɬɭɩɚ: https://habr.com/ru/post/316430/ (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 08.02.2019). 

3. ȺɈ «ɗɥɤɭɫ» ɂɧɬɟɪɮɟɣɫɧɵɣ ɦɨɞɭɥɶ TE6-PCI [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

ɪɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.elcus.ru/files/mil-std/te1-pci_to.pdf (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 

08.02.2019). 

4. ȺɈ «ɗɥɤɭɫ» ɉɪɨɞɭɤɰɢɹ ɉɅȺɌɕ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɪɟɠɢɦ 

ɞɨɫɬɭɩɚ: http://www.elcus.ru/boards.php?ID=rou-400# (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 

08.02.2019). 

5. ȺɈ «ɗɥɤɭɫ» Ɉ ɩɪɟɞɩɪɢɹɬɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɪɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://www.elcus.ru/index.php?ID=about (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 08.02.2019). 

6. ɇɌɐ «Ɇɨɞɭɥɶ» Ɉ ɩɪɟɞɩɪɢɹɬɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɪɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.module.ru/company/ (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 08.02.2019). 

7. ȽɈɋɌ Ɋ 52070-2003. ɂɧɬɟɪɮɟɣɫ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ 

ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɧɧɵɯ ɦɨɞɭɥɟɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɪɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://docs.cntd.ru/document/gost-r-52070-2003 (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 09.05.2019). 

8. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɆɄɈ ɛɨɪɬɨɜɵɯ ɰɢɮɪɨɜɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɞɥɹ 

ɧɚɡɟɦɧɵɯ ɢɫɩɵɬɚɧɢɣ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ - Ʌ. Ɇ. Ʌɭɤɶɹɧɨɜ, ɗ.ɋ.ɉɨɞɥɟɫɧɵɣ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɪɟɠɢɦ ɞɨɫɬɭɩɚ: http://jurnal.vniiem.ru/text/100/6.pdf (ɞɚɬɚ 

ɨɛɪɚɳɟɧɢɹ: 09.05.2019). 

9. Ɇɨɞɭɥɶ Ɇȼ 26. 16 – Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] ɪɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.module.ru/upload/files/ruk2616.pdf (ɞɚɬɚ 

ɨɛɪɚɳɟɧɢɹ: 09.05.2019). 

10. LabVIEW. ȼɨɡɦɨɠɧɨɫɬɢ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

ɪɟɠɢɦ ɞɨɫɬɭɩɚ: http://mirznanii.com/a/112712/labview-vozmozhnosti-i-perspektivy-

razvitiya (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 09.05.2019). 

https://www.cta.ru/cms/f/366607.pdf
https://habr.com/ru/post/316430/
http://www.elcus.ru/files/mil-std/te1-pci_to.pdf
http://www.elcus.ru/boards.php?ID=rou-400
http://www.elcus.ru/index.php?ID=about
https://www.module.ru/company/
http://docs.cntd.ru/document/gost-r-52070-2003
http://jurnal.vniiem.ru/text/100/6.pdf
https://www.module.ru/upload/files/ruk2616.pdf
http://mirznanii.com/a/112712/labview-vozmozhnosti-i-perspektivy-razvitiya
http://mirznanii.com/a/112712/labview-vozmozhnosti-i-perspektivy-razvitiya
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11. Ȼɚɡɨɜɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɩɪɨɟɤɬɚɦ NI myRIO - ɗɞ Ⱦɨɭɪɢɧɝ, Ɋɨɭɡ-

ɏɚɥɦɚɧ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɪɟɠɢɦ ɞɨɫɬɭɩɚ: http://training-

labview.ru/templates/standard/opencore/scormMyRIO/myRIO_project_essentials_gu

ide.pdf (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 09.05.2019). 

12.  Ɉɧɥɚɣɧ ɤɚɥɶɤɭɥɹɬɨɪ ɪɚɫɱёɬɚ LC – ɮɢɥɶɬɪɨɜ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

ɪɟɠɢɦ ɞɨɫɬɭɩɚ: https://vpayaem.ru/information6.html (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 

23.05.2019). 

13.  ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ National Instruments myRIO [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

ɪɟɠɢɦ ɞɨɫɬɭɩɚ: http://russia.ni.com/sites/default/files/NI% 

20myRIO%20ɧɚɱɚɥɨ%20ɪɚɛɨɬɵ%20rus_0.pdf (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 23.05.2019). 

 

http://training-labview.ru/templates/standard/opencore/scormMyRIO/myRIO_project_essentials_guide.pdf
http://training-labview.ru/templates/standard/opencore/scormMyRIO/myRIO_project_essentials_guide.pdf
http://training-labview.ru/templates/standard/opencore/scormMyRIO/myRIO_project_essentials_guide.pdf
https://vpayaem.ru/information6.html
http://russia.ni.com/sites/default/files/NI%25%2020myRIO%20начало%20работы%20rus_0.pdf
http://russia.ni.com/sites/default/files/NI%25%2020myRIO%20начало%20работы%20rus_0.pdf



