
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
Ʉɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɢɧɫɬɢɬɭɬ 
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09.03.01 ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ 
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ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

    

ȼɵɩɭɫɤɧɢɤ ________ 
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ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ 
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ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

 

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2019 



Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
Ʉɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɢɧɫɬɢɬɭɬ 
 

ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ 
ɤɚɮɟɞɪɚ 

 

 

ɍɌȼȿɊɀȾȺЮ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

______ Ɉ. ȼ. ɇɟɩɨɦɧɹɳɢɣ 
 ɩɨɞɩɢɫɶ       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

«____» __________ 2019 ɝ. 

 

 

 

ɁȺȾȺɇɂȿ 

ɇȺ ȼЫɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺЦɂɈɇɇɍɘ ɊȺȻɈɌɍ 

в форме     ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ     
ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

  



ɋɬɭɞɟɧɬɭ  ɀɜɚɤɢɧɭ Ⱥɥɟɤɫɟɸ Ⱥɧɞɪɟɟɜɢɱɭ 
 ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɚ      Ʉɂ15-07Ȼ  ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)          09.03.01 
                            ɧɨɦɟɪ     ɤɨɞ 

«ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ» 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ  ɉɪɨɝɪɚɦɦɚ ɞɥɹ ɷɤɫɩɪɟɫɫ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɭɫɬɪɨɣɫɬɜ ɫɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ ɩɨ ɫɟɬɢ 

Ethernet 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №      7516/c       ɨɬ         29 ɦɚɹ 2019   

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ     ȼ.Ⱥ. ɏɚɛɚɪɨɜ, ɜɟɞɭɳɢɣ ɢɧɠɟɧɟɪ, ȺɈ «ɇɉɉ 

«Ɋɚɞɢɨɫɜɹɡɶ»  
 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɡɚɞɚɧɢɟ ɧɚ ɛɚɤɚɥɚɜɪɫɤɭɸ ɪɚɛɨɬɭ 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ɞɥɹ ȼɄɊ: Ⱥɧɚɥɢɡ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɭɫɤɧɭɸ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ; Ɋɚɡɪɚɛɨɬɤɚ; Ɍɟɫɬɢɪɨɜɚɧɢɟ; Ɋɭɤɨɜɨɞɫɬɜɨ 

ɩɨɥɶɡɨɜɚɬɟɥɹ                                                                                                             

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɩɪɟɡɟɧɬɚɰɢɹ ɞɨɤɥɚɞɚ ɜɵɫɬɭɩɥɟɧɢɹ 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                      ȼ.Ⱥ. ɏɚɛɚɪɨɜ 
           ɩɨɞɩɢɫɶ   ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                                    Ⱥ.Ⱥ. ɀɜɚɤɢɧ 
           ɩɨɞɩɢɫɶ   ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

 

 
                                                                 «    » ____________ 2019 ɝ. 

 

 

 

 

 



ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɝɪɚɦɦɚ ɞɥɹ 

ɷɤɫɩɪɟɫɫ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɭɫɬɪɨɣɫɬɜ ɫɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ 

ɫɜɹɡɢ ɩɨ ɫɟɬɢ Ethernet» ɫɨɞɟɪɠɢɬ 47 ɫɬɪɚɧɢɰ ɬɟɤɫɬɚ, 27 ɢɥɥɸɫɬɪɚɰɢɣ, 7 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ 3 ɩɪɢɥɨɠɟɧɢɹ. 

ɉɈɂɋɄ, ɂȾȿɇɌɂɎɂɄȺɐɂə, ɋɌȺɇɐɂə ɋɉɍɌɇɂɄɈȼɈɃ ɋȼəɁɂ, 

ɉɈȾɋɂɋɌȿɆȺ ȺȼɌɈɆȺɌɂɁɂɊɈȼȺɇɇɈȽɈ ɍɉɊȺȼɅȿɇɂə, 

ɆɇɈȽɈɉɈɌɈɑɇɈɋɌɖ, UDP, ETHERNET, WINDOWS, LINUX. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɭ, ɩɨɡɜɨɥɹɸɳɭɸ ɩɪɨɜɨɞɢɬɶ 

ɷɤɫɩɪɟɫɫ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɢ ɞɢɚɝɧɨɫɬɢɤɭ ɭɫɬɪɨɣɫɬɜ ɫɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ 

ɫɜɹɡɢ. ȼɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ 

ɪɚɛɨɬɭ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɫɨɫɬɚɜɥɟɧ ɩɥɚɧ ɪɚɛɨɬɵ. 

Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨ ɫɟɬɟɜɵɦ 

ɩɪɨɬɨɤɨɥɚɦ, ɚ ɬɚɤɠɟ ɦɟɬɨɞɵ ɪɟɚɥɢɡɚɰɢɢ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɢ. Ⱦɥɹ 

ɭɫɤɨɪɟɧɢɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɢɫɤɚ ɚɤɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɩɨɞɫɟɬɢ ɛɵɥɚ 

ɢɫɩɨɥɶɡɨɜɚɧɚ ɦɧɨɝɨɩɨɬɨɱɧɨɫɬɶ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ ɢ 

ɩɪɨɬɟɫɬɢɪɨɜɚɧɚ ɧɚ ɩɪɨɝɪɚɦɦɚɯ-ɢɦɢɬɚɬɨɪɚɯ ɪɟɚɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɫɬɚɧɰɢɢ 

ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ.  
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ȼȼȿȾȿɇɂȿ 

 

ɉɨɹɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ ɫɬɚɥɨ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 

ɡɧɚɱɢɦɵɯ ɢ ɝɥɨɛɚɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɨɪɵɜɨɜ ɜ ɢɫɬɨɪɢɢ ɱɟɥɨɜɟɱɟɫɬɜɚ. 

ɋɩɭɬɧɢɤɨɜɚɹ ɫɜɹɡɶ ɨɛɟɫɩɟɱɢɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɭɞɚɥɟɧɧɨɣ ɩɟɪɟɞɚɱɢ 

ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɪɚɫɫɬɨɹɧɢɹ ɧɟɞɨɫɬɢɠɢɦɵɟ ɞɥɹ ɨɛɵɱɧɵɯ ɧɚɡɟɦɧɵɯ 

ɪɟɬɪɚɧɫɥɹɬɨɪɨɜ ɪɚɞɢɨɫɢɝɧɚɥɨɜ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɹɜɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟɦ 

ɬɪɚɞɢɰɢɨɧɧɨɣ ɪɚɞɢɨɪɟɥɟɣɧɨɣ ɫɜɹɡɢ ɩɭɬёɦ ɜɵɧɟɫɟɧɢɹ ɪɟɬɪɚɧɫɥɹɬɨɪɚ ɧɚ ɨɱɟɧɶ 

ɛɨɥɶɲɭɸ ɜɵɫɨɬɭ. Ɍɚɤ ɤɚɤ ɦɚɤɫɢɦɚɥɶɧɚɹ ɡɨɧɚ ɟɝɨ ɜɢɞɢɦɨɫɬɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ — 

ɩɨɱɬɢ ɩɨɥɨɜɢɧɚ Ɂɟɦɧɨɝɨ ɲɚɪɚ, ɬɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɰɟɩɨɱɤɟ ɪɟɬɪɚɧɫɥɹɬɨɪɨɜ 

ɨɬɩɚɞɚɟɬ — ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɞɨɫɬɚɬɨɱɧɨ ɢ ɨɞɧɨɝɨ. 

Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ ɧɚ 

ɡɟɦɥɟ ɱɚɳɟ ɜɫɟɝɨ ɜ ɧɟɩɨɞɜɢɠɧɨɦ ɫɨɫɬɨɹɧɢɢ ɧɚɯɨɞɹɬɫɹ ɋɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ 

ɫɜɹɡɢ (ɋɋɋ), ɤɨɬɨɪɵɟ ɫɨɫɬɨɹɬ ɢɡ ɦɧɨɠɟɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫ 

ɤɨɬɨɪɵɦɢ ɉɨɞɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɉȺɍ) 

ɨɛɦɟɧɢɜɚɟɬɫɹ ɞɚɧɧɵɦɢ ɩɨ ɫɟɬɢ Ethernet. Ɉɛɦɟɧ ɫ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɚɥɢɡɨɜɚɧ ɫ 

ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ ɫɟɬɟɜɵɯ ɩɪɨɬɨɤɨɥɨɜ (TCP/UDP/SNMP/TELNET ɢ ɞɪ). 

ɉɨɦɢɦɨ ɜɚɪɢɚɬɢɜɧɨɫɬɢ ɫɟɬɟɜɵɯ ɩɪɨɬɨɤɨɥɨɜ, ɭ ɭɫɬɪɨɣɫɬɜ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɧɵɟ 

ɩɪɢɤɥɚɞɧɵɟ ɩɪɨɬɨɤɨɥɵ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ (ɮɨɪɦɚɬ ɫɨɨɛɳɟɧɢɣ ɤɨɬɨɪɵɦɢ 

ɨɛɦɟɧɢɜɚɸɬɫɹ ɉȺɍ ɢ ɭɫɬɪɨɣɫɬɜɨ). 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 

ɩɪɨɝɪɚɦɦɵ, ɩɨɡɜɨɥɹɸɳɟɣ ɩɪɨɜɨɞɢɬɶ ɷɤɫɩɪɟɫɫ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɢ ɞɢɚɝɧɨɫɬɢɤɭ 

ɭɫɬɪɨɣɫɬɜ ɫɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ. 
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1 Ⱥɧɚɥɢɡ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚцɢɨɧɧɭɸ ɪɚɛɨɬɭ 

 

ɋɬɚɧɰɢɢ ɫɜɹɡɢ, ɫ ɤɨɬɨɪɵɦɢ ɛɭɞɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ 

ɜ ɪɚɦɤɚɯ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɚ, ɫɨɫɬɨɹɬ ɢɡ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɧɚɛɨɪɚ ɩɪɢɛɨɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ: 

- ɚɧɬɟɧɧɵ ɢ ɧɚɜɢɝɚɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

- ɭɫɢɥɢɬɟɥɢ ɦɨɳɧɨɫɬɢ; 

- ɤɨɧɜɟɪɬɟɪɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɱɚɫɬɨɬɵ; 

- ɦɨɞɟɦɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɦɨɞɭɥɹɬɨɪ/ɞɟɦɨɞɭɥɹɬɨɪ ɢ ɤɨɞɟɪ/ɞɟɤɨɞɟɪ, 

ɢɦɟɧɭɟɦɵɟ ɩɪɢɟɦɨ-ɩɟɪɟɞɚɸɳɢɦ ɤɨɦɩɥɟɤɬɨɦ (ɉɉɄ); 

- ɨɤɨɧɟɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

- ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
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ɋɯɟɦɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɧɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

 

 

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɫɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ 

 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɤɚɠɞɵɦ ɢɡ ɩɪɢɛɨɪɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɦɭ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɩɪɨɬɨɤɨɥɭ ɨɛɦɟɧɚ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ). Ɉɛɦɟɧ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɪɟɠɢɦɟ ɡɚɩɪɨɫ-ɨɬɜɟɬ, ɬ.ɟ. ɮɨɪɦɢɪɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ 
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ɫɨɨɛɳɟɧɢɟ ɜ ɜɢɞɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɛɚɣɬ ɢ ɨɬɩɪɚɜɥɹɟɬɫɹ ɜ ɩɪɢɛɨɪ ɧɚ 

ɢɡɜɟɫɬɧɵɣ IP-ɚɞɪɟɫ ɢ ɩɨɪɬ. ɉɪɢɛɨɪ ɩɨɥɭɱɢɜ ɬɚɤɨɣ ɡɚɩɪɨɫ ɨɛɪɚɛɚɬɵɜɚɟɬ ɟɝɨ, 

ɮɨɪɦɢɪɭɟɬ ɨɬɜɟɬ ɢ ɨɬɩɪɚɜɥɹɟɬ ɟɝɨ ɧɚ IP-ɚɞɪɟɫ ɢ ɩɨɪɬ, ɫ ɤɨɬɨɪɨɝɨ ɛɵɥ 

ɢɧɢɰɢɢɪɨɜɚɧ ɡɚɩɪɨɫ. Ʉɚɠɞɵɣ ɩɪɢɛɨɪ ɢɦɟɟɬ ID ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɨɧ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɡɚɩɪɨɫɟ ɤ ɩɪɢɛɨɪɭ ɢ ɩɪɢ ɨɬɜɟɬɟ ɩɪɢɛɨɪ ɬɚɤɠɟ ɟɝɨ ɫɨɨɛɳɚɟɬ. 

ɉɪɨɝɪɚɦɦɚ ɞɨɥɠɧɚ ɨɬɩɪɚɜɥɹɬɶ ɡɚɩɪɨɫɵ ɧɚ ɧɚɣɞɟɧɧɵɟ IP ɚɞɪɟɫɚ, ɩɨɥɭɱɟɧɧɵɟ 

ɢɡ ɦɨɞɭɥɹ «ɉɨɢɫɤ», ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɬɜɟɬɵ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɛɵɥɨ ɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɣ ɮɪɟɣɦɜɨɪɤ Qt(ɋ++) [2]. ɂɫɯɨɞɹ ɢɡ ɰɟɥɢ ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɫɨɫɬɚɜɥɟɧ ɩɥɚɧ ɪɚɛɨɬɵ: 

- ɩɨɥɭɱɢɬɶ ɫɩɢɫɨɤ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ ɢ ɢɯ ɢɧɬɟɪɮɟɣɫɨɜ; 

- ɩɨɥɭɱɢɬɶ ɫɩɢɫɨɤ ɚɤɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ; 

- ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɢɯ ɤɚɤ ɩɪɢɛɨɪɵ. 

 

 

  



7 
 

2 Ɋɚɡɪɚɛɨɬɤɚ 

 

ɂɫɯɨɞɹ ɢɡ ɩɥɚɧɚ ɪɚɛɨɬɵ, ɫɨɫɬɚɜɥɟɧɧɨɝɨ ɜ ɩɪɟɞɵɞɭɳɟɦ ɩɭɧɤɬɟ ɩɪɢɧɹɬɨ 

ɪɟɲɟɧɢɟ ɨ ɪɚɡɛɢɟɧɢɢ ɩɪɨɝɪɚɦɦɵ ɧɚ ɦɨɞɭɥɢ: 

- ɦɨɞɭɥɶ ɉɨɢɫɤ: ɩɨɥɭɱɟɧɢɟ ɫɩɢɫɤɚ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ ɢ ɢɯ 

ɢɧɬɟɪɮɟɣɫɨɜ, ɚ ɬɚɤɠɟ ɩɨɢɫɤ ɚɤɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ; 

- ɦɨɞɭɥɶ ɂɞɟɧɬɢɮɢɤɚɰɢɹ: ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɤɚɤ 

ɩɪɢɛɨɪɨɜ ɋɋɋ.  

 

2.1 Ɂɧɚɤɨɦɫɬɜɨ ɫ ɛɢɛɥɢɨɬɟɤɨɣ Network 

 

Ȼɢɛɥɢɨɬɟɤɚ «Network», ɪɚɡɪɚɛɨɬɚɧɧɚɹ ȺɈ «ɇɉɉ «Ɋɚɞɢɨɫɜɹɡɶ», 

ɪɟɚɥɢɡɭɟɬ ɪɚɡɥɢɱɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɫɟɬɟɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 

ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɨɬɨɤɨɥɨɜ UDP, TCP, COM, SNMP, Telnet ɢ ɞɪɭɝɢɦɢ. 

ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɩɪɢɥɨɠɟɧɢɟɦ «Network», ɢɫɩɨɥɶɡɭɸɳɢɦ ɞɚɧɧɭɸ ɛɢɛɥɢɨɬɟɤɭ, 

ɢ ɩɪɨɬɟɫɬɢɪɭɟɦ ɪɚɛɨɬɭ ɫ ɩɪɨɬɨɤɨɥɚɦɢ TCP ɢ UDP. 

UDP (ɚɧɝɥ. User Datagram Protocol — ɩɪɨɬɨɤɨɥ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ 

ɞɚɬɚɝɪɚɦɦ) — ɨɞɢɧ ɢɡ ɤɥɸɱɟɜɵɯ ɷɥɟɦɟɧɬɨɜ TCP/IP, ɧɚɛɨɪɚ ɫɟɬɟɜɵɯ 

ɩɪɨɬɨɤɨɥɨɜ ɞɥɹ ɂɧɬɟɪɧɟɬɚ. ɋ UDP ɤɨɦɩɶɸɬɟɪɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɦɨɝɭɬ 

ɩɨɫɵɥɚɬɶ ɫɨɨɛɳɟɧɢɹ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚɡɵɜɚɟɦɵɟ ɞɚɬɚɝɪɚɦɦɚɦɢ) ɞɪɭɝɢɦ 

ɯɨɫɬɚɦ ɩɨ IP-ɫɟɬɢ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɫɨɨɛɳɟɧɢɹ ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɫɩɟɰɢɚɥɶɧɵɯ ɤɚɧɚɥɨɜ ɩɟɪɟɞɚɱɢ ɢɥɢ ɩɭɬɟɣ ɞɚɧɧɵɯ [4]. 

TCP (ɚɧɝɥ. Transmission Control Protocol — ɩɪɨɬɨɤɨɥ ɭɩɪɚɜɥɟɧɢɹ 

ɩɟɪɟɞɚɱɟɣ) — ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɨɬɨɤɨɥɨɜ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢɧɬɟɪɧɟɬɚ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɞɚɱɟɣ ɞɚɧɧɵɯ. Ɇɟɯɚɧɢɡɦ TCP 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɬɨɤ ɞɚɧɧɵɯ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɫɨɟɞɢɧɟɧɢɹ, 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɜɬɨɪɧɵɣ ɡɚɩɪɨɫ ɞɚɧɧɵɯ ɜ ɫɥɭɱɚɟ ɩɨɬɟɪɢ ɞɚɧɧɵɯ ɢ ɭɫɬɪɚɧɹɟɬ 

ɞɭɛɥɢɪɨɜɚɧɢɟ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɞɜɭɯ ɤɨɩɢɣ ɨɞɧɨɝɨ ɩɚɤɟɬɚ, ɝɚɪɚɧɬɢɪɭɹ ɬɟɦ 

ɫɚɦɵɦ, ɜ ɨɬɥɢɱɢɟ ɨɬ UDP, ɰɟɥɨɫɬɧɨɫɬɶ ɩɟɪɟɞɚɜɚɟɦɵɯ ɞɚɧɧɵɯ ɢ ɭɜɟɞɨɦɥɟɧɢɟ 

ɨɬɩɪɚɜɢɬɟɥɹ ɨ ɪɟɡɭɥɶɬɚɬɚɯ ɩɟɪɟɞɚɱɢ [5]. 
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ɋ ɩɨɦɨɳɶɸ ɛɢɛɥɢɨɬɟɤɢ «Network» ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɬɟɫɬɵ ɨɛɦɟɧɚ 

ɫɨɨɛɳɟɧɢɹɦɢ ɦɟɠɞɭ TCP-ɫɟɪɜɟɪɨɦ ɢ TCP-ɤɥɢɟɧɬɨɦ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɞɜɭɦɹ 

UDP-ɚɞɚɩɬɟɪɚɦɢ. 

ɋɤɪɢɧɲɨɬɵ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɫɬɚ TCP ɩɪɨɬɨɤɨɥɚ ɫ ɩɨɦɨɳɶɸ ɤɥɢɟɧɬɚ ɢ 

ɫɟɪɜɟɪɚ ɧɚɯɨɞɹɬɫɹ ɧɚ ɪɢɫɭɧɤɚɯ 2, 3, 4 ɢ 5. 

 

 

 

Ɋɢɫɭɧɨɤ 2 – Ʉɥɢɟɧɬ ɨɬɩɪɚɜɥɹɟɬ ɛɚɣɬɵ ɋɟɪɜɟɪɭ 
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Ɋɢɫɭɧɨɤ 3 – ɋɟɪɜɟɪ ɩɪɢɧɢɦɚɟɬ ɛɚɣɬɵ ɨɬ Ʉɥɢɟɧɬɚ 

 

 

 

Ɋɢɫɭɧɨɤ 4 – ɋɟɪɜɟɪ ɨɬɩɪɚɜɥɹɟɬ ɛɚɣɬɵ Ʉɥɢɟɧɬɭ 
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Ɋɢɫɭɧɨɤ 5 – Ʉɥɢɟɧɬ ɩɪɢɧɢɦɚɟɬ ɛɚɣɬɵ ɨɬ ɋɟɪɜɟɪɚ 
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Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨ ɩɪɨɬɨɤɨɥɭ UDP 

ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɞɜɭɦɹ UDP-ɚɞɚɩɬɟɪɚɦɢ. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɚ ɩɪɨɬɨɤɨɥɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 6 ɢ 7. 

 

 

 

Ɋɢɫɭɧɨɤ 6 – UDP-ɚɞɚɩɬɟɪ#1 ɨɬɩɪɚɜɥɹɟɬ ɛɚɣɬɵ ɢ ɩɪɢɧɢɦɚɟɬ ɨɬɜɟɬ ɨɬ 

UDP-ɚɞɚɩɬɟɪɚ#2 
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Ɋɢɫɭɧɨɤ 7 – UDP-ɚɞɚɩɬɟɪ#1 ɩɪɢɧɢɦɚɟɬ ɛɚɣɬɵ ɢ ɨɬɩɪɚɜɥɹɟɬ ɨɛɪɚɬɧɨ 

UDP-ɚɞɚɩɬɟɪɭ#2 

 

2.2 Ɇɨɞɭɥɶ ɩɨɢɫɤɚ 

 

Ɇɨɞɭɥɶ ɨɬɜɟɱɚɟɬ ɡɚ ɩɨɥɭɱɟɧɢɟ ɫɩɢɫɤɚ ɚɞɚɩɬɟɪɨɜ ɤɨɦɩɶɸɬɟɪɚ, 

ɢɧɬɟɪɮɟɣɫɨɜ ɧɚ ɤɚɠɞɨɦ ɢɡ ɚɞɚɩɬɟɪɨɜ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɟ ɩɨɢɫɤɚ ɚɤɬɢɜɧɵɯ 

ɭɫɬɪɨɣɫɬɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Echo-ɡɚɩɪɨɫɨɜ ɩɨ ɫɟɬɢ Ethernet. 

 

2.2.1 NetworkTester 

 

Ʉɥɚɫɫ NetworkTester ɨɬɜɟɱɚɟɬ ɡɚ ɩɨɥɭɱɟɧɢɟ ɢ ɯɪɚɧɟɧɢɟ ɫɩɢɫɤɚ ɫɟɬɟɜɵɯ 

ɚɞɚɩɬɟɪɨɜ ɤɨɦɩɶɸɬɟɪɚ. ȿɝɨ ɚɬɪɢɛɭɬɵ ɢ ɦɟɬɨɞɵ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɩɟɰɢɚɥɶɧɵɦ API: The Internet 

Protocol Helper (IP Helper) [3]. Ⱦɚɧɧɨɟ API ɪɚɛɨɬɚɟɬ ɩɨɞ ɨɩɟɪɚɰɢɨɧɧɵɦɢ 

ɫɢɫɬɟɦɚɦɢ ɫɟɦɟɣɫɬɜɚ Windows ɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɢ ɢɡɦɟɧɹɬɶ ɩɚɪɚɦɟɬɪɵ 

ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɟɬɢ ɞɥɹ ɥɨɤɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. 
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ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɛɢɛɥɢɨɬɟɤɨɣ «iphlpapi.h», ɚ ɢɦɟɧɧɨ ɮɭɧɤɰɢɟɣ 

«GetAdapterInfo» ɢ ɩɨɥɭɱɢɦ ɫɩɢɫɨɤ ɜɫɟɯ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ ɤɨɦɩɶɸɬɟɪɚ, 

ɫɨɞɟɪɠɚɳɢɣ ɢɯ ɧɚɡɜɚɧɢɹ ɢ MAC-ɚɞɪɟɫɚ. ɇɭɠɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ 

ɩɚɪɚɦɟɬɪɚɦɢ ɫɟɬɟɜɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɪɟɚɥɢɡɨɜɚɧɨ ɜ ɦɟɬɨɞɟ 

NetworkTester::refreshAdapters(), ɤɨɞ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧ ɜ ɥɢɫɬɢɧɝɟ 

ɩɪɨɝɪɚɦɦɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ. 

 

 

Ɋɢɫɭɧɨɤ 8 – Ⱥɬɪɢɛɭɬɵ ɢ ɦɟɬɨɞɵ ɤɥɚɫɫɚ NetworkTester 
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2.2.2 NetworkAdapter 

 

Ʉɥɚɫɫ NetworkAdpater ɪɟɚɥɢɡɭɟɬ ɩɨɥɭɱɟɧɢɟ ɢ ɯɪɚɧɟɧɢɟ ɫɩɢɫɤɚ ɫɟɬɟɜɵɯ 

ɢɧɬɟɪɮɟɣɫɨɜ ɤɨɦɩɶɸɬɟɪɚ. Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. 

ɋɪɟɞɢ ɜɫɬɪɨɟɧɧɵɯ ɫɪɟɞɫɬɜ ɮɪɟɣɦɜɨɪɤɚ Qt ɟɫɬɶ ɤɥɚɫɫ 

QNetworkInterface, ɨɞɢɧ ɢɡ ɦɟɬɨɞɨɜ ɤɨɬɨɪɨɝɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɫɩɢɫɨɤ 

ɫɟɬɟɜɵɯ ɢɧɬɟɪɮɟɣɫɨɜ, ɚ ɢɦɟɧɧɨ ɦɟɬɨɞ NetworkAdpater::allInterfaces(). 

Ʉɚɠɞɵɣ ɫɟɬɟɜɨɣ ɢɧɬɟɪɮɟɣɫ ɢɦɟɟɬ ɢɦɹ, IP-ɚɞɪɟɫ ɫ ɦɚɫɤɨɣ ɢ MAC-ɚɞɪɟɫ. ɗɬɨɬ 

ɦɟɬɨɞ ɜɨɡɜɪɚɳɚɟɬ ɫɩɢɫɨɤ ɢɡ ɨɛɴɟɤɬɨɜ ɤɥɚɫɫɚ ɫɟɬɟɜɵɯ ɢɧɬɟɪɮɟɣɫɨɜ. Ɍɟɩɟɪɶ ɜ 

ɧɚɲɟɦ ɪɚɫɩɨɪɹɠɟɧɢɢ ɧɚɯɨɞɹɬɫɹ ɜɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɧɚ ɞɚɧɧɨɦ ɤɨɦɩɶɸɬɟɪɟ 

ɫɟɬɟɜɵɟ ɚɞɚɩɬɟɪɵ ɢ ɫɟɬɟɜɵɟ ɢɧɬɟɪɮɟɣɫɵ.  

ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɤɚɠɞɵɣ ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ ɦɨɠɟɬ ɢɦɟɬɶ ɤɚɤ ɨɞɢɧ, ɬɚɤ ɢ 

ɧɟɫɤɨɥɶɤɨ ɫɟɬɟɜɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɨɩɨɫɬɚɜɢɬɶ ɩɨɥɭɱɟɧɧɵɟ 

ɫɟɬɟɜɵɟ ɢɧɬɟɪɮɟɣɫɵ ɤɚɠɞɨɦɭ ɢɡ ɚɞɚɩɬɟɪɨɜ. ɂɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ 

ɫɟɬɟɜɵɟ ɚɞɚɩɬɟɪɵ ɢɦɟɸɬ MAC-ɚɞɪɟɫɚ, ɬɚɤɠɟ, ɤɚɤ ɢ ɫɟɬɟɜɵɟ ɢɧɬɟɪɮɟɣɫɵ, 

ɜɨɡɦɨɠɧɨ ɢɯ ɫɨɩɨɫɬɚɜɥɟɧɢɟ. Ɋɟɲɟɧɢɟɦ ɡɚɞɚɱ ɩɨ ɩɨɥɭɱɟɧɢɸ ɫɟɬɟɜɵɯ 

ɢɧɬɟɪɮɟɣɫɨɜ, ɚ ɬɚɤɠɟ ɫɨɩɨɫɬɚɜɥɟɧɢɸ ɢɯ ɫɟɬɟɜɵɦ ɚɞɚɩɬɟɪɚɦ ɡɚɧɹɬ ɦɟɬɨɞ 

NetworkAdapter::refreshSubnets(QString macAddress), ɤɨɞ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧ ɜ 

ɉɪɢɥɨɠɟɧɢɢ Ȼ. 

 

 

Ɋɢɫɭɧɨɤ 9 – Ⱥɬɪɢɛɭɬɵ ɢ ɦɟɬɨɞɵ ɤɥɚɫɫɚ NetworkAdapter 
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2.2.3 NetworkSubnet 

 

Ʉɥɚɫɫ NetworkSubnet ɫɨɡɞɚɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɢɫɤɚ ɚɤɬɢɜɧɵɯ 

ɭɫɬɪɨɣɫɬɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ Ethernet. Ⱥɬɪɢɛɭɬɵ ɢ ɦɟɬɨɞɵ 

ɤɥɚɫɫɚ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 10. 

Ⱦɥɹ ɛɵɫɬɪɨɝɨ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɧɚɯɨɠɞɟɧɢɹ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɩɨɞɫɟɬɢ ɩɪɢɦɟɧɟɧ ɩɪɨɬɨɤɨɥ ɦɟɠɫɟɬɟɜɵɯ ɭɩɪɚɜɥɹɸɳɢɯ 

ɫɨɨɛɳɟɧɢɣ ICMP, ɜɯɨɞɹɳɢɣ ɜ ɫɬɟɤ ɩɪɨɬɨɤɨɥɨɜ TCP/IP. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɥɹ 

ɪɟɲɟɧɢɹ ɬɟɤɭɳɟɣ ɡɚɞɚɱɢ ɢɫɩɨɥɶɡɨɜɚɧ API: IP Helper ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ echo-

ɡɚɩɪɨɫɨɜ [3], ɨɬɩɪɚɜɥɹɟɦɵɯ ɧɚ ɤɚɠɞɵɣ ɢɡ ɚɞɪɟɫɨɜ ɩɨɞɫɟɬɢ. Ⱦɥɹ ɭɫɤɨɪɟɧɢɹ 

ɩɪɨɰɟɫɫɚ ɧɚɯɨɠɞɟɧɢɹ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɢɦɟɧɟɧɨ ɦɧɨɝɨɩɨɬɨɱɧɨɟ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɥɚɫɫɨɜ QFuture ɢ QtConcurrent. 

Ɂɚ ɩɪɨɜɟɞɟɧɢɟ echo-ɡɚɩɪɨɫɨɜ ɨɬɜɟɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ:  

- NetworkSubnet ::ping(QHostAddress ip) – ɩɢɧɝ ɨɞɢɧɨɱɧɨɝɨ ɚɞɪɟɫɚ; 

- NetworkSubnet ::pingTest(QHostAddress ip, QHostAddress netmask) – 

ɩɢɧɝ ɞɢɚɩɚɡɨɧɚ ɭɫɬɪɨɣɫɬɜ ɡɚɞɚɧɧɵɣ IP-ɚɞɪɟɫɨɦ ɢ ɦɚɫɤɨɣ. 

Ʌɢɫɬɢɧɝ ɦɟɬɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ. 
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Ɋɢɫɭɧɨɤ 10 – Ⱥɬɪɢɛɭɬɵ ɢ ɦɟɬɨɞɵ ɤɥɚɫɫɚ NetworkSubnet 

 

2.2.4 Ɋɟɡɭɥɶɬɚɬ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɭɥɹ ɩɨɢɫɤɚ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɛɵɥɢ ɫɨɡɞɚɧɵ 3 ɤɥɚɫɫɚ, ɤɨɬɨɪɵɟ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ 

ɪɟɚɥɢɡɭɸɬ: 

- ɩɨɥɭɱɟɧɢɟ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ ɤɨɦɩɶɸɬɟɪɚ; 

- ɩɨɥɭɱɟɧɢɟ ɫɟɬɟɜɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɤɨɦɩɶɸɬɟɪɚ ɢ ɢɯ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɫ 

ɫɟɬɟɜɵɦɢ ɚɞɚɩɬɟɪɚɦɢ; 

- ɩɪɨɜɟɞɟɧɢɟ echo-ɡɚɩɪɨɫɨɜ ɢ ɩɨɥɭɱɟɧɢɟ ɫɩɢɫɤɚ ɨɬɜɟɬɢɜɲɢɯ ɧɚ ɡɚɩɪɨɫɵ 

ɭɫɬɪɨɣɫɬɜ. 

Ⱦɢɚɝɪɚɦɦɚ ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɤɥɚɫɫɨɜ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 11. 
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Ɋɢɫɭɧɨɤ 11 – Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ NetworkTester, NetworkAdapter ɢ 

NetworkSubnet 
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2.3 Ɇɨɞɭɥɶ ɢɞɟɧɬɢɮɢɤɚцɢɢ 

 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɉȺɍ ɢ ɩɪɢɛɨɪɚɦɢ ɋɋɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 

ɩɪɨɬɨɤɨɥɭ ɩɪɢɤɥɚɞɧɨɝɨ ɭɪɨɜɧɹ ɩɭɬɟɦ ɨɬɩɪɚɜɤɢ ɡɚɩɪɨɫɨɜ, ɮɨɪɦɚɬ ɡɚɩɪɨɫɧɨɝɨ 

ɫɨɨɛɳɟɧɢɹ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ. 

Ʉɚɠɞɵɣ ɬɢɩ ɩɪɢɛɨɪɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɋɋɋ ɢɦɟɟɬ ɭɧɢɤɚɥɶɧɵɣ ID, 

ɩɨ ɤɨɬɨɪɨɦɭ ɤ ɧɟɦɭ ɦɨɠɧɨ ɨɛɪɚɳɚɬɶɫɹ: ɡɚɩɪɚɲɢɜɚɬɶ ɢɥɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 

ɞɚɧɧɵɟ ɪɟɝɢɫɬɪɨɜ. ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɩɪɢɛɨɪɚ ɬɪɟɛɭɟɬɫɹ ɫɜɨɟ 

ɫɨɨɛɳɟɧɢɟ ɡɚɩɪɨɫɚ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɪɚɡɪɚɛɨɬɤɟ ɤɥɚɫɫɨɜ, 

ɭɩɪɚɜɥɹɸɳɢɯ ɫɨɡɞɚɧɢɟɦ ɢ ɨɬɩɪɚɜɤɨɣ ɡɚɩɪɨɫɨɜ, ɚ ɬɚɤɠɟ ɩɪɢɟɦɨɦ ɢ ɚɧɚɥɢɡɨɦ 

ɨɬɜɟɬɨɜ ɨɬ ɩɪɢɛɨɪɨɜ.  

 

2.3.1 PackageManager 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɢ ɥɟɝɤɨɝɨ 

ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɨɫɵɥɨɤ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɯɪɚɧɟɧɢɢ 

ɡɚɩɪɨɫɨɜ ɢ ɫɨɩɭɬɫɬɜɭɸɳɟɣ ɢɦ ɢɧɮɨɪɦɚɰɢɢ ɜ ɜɢɞɟ Json-ɮɚɣɥɚ, ɩɪɢɦɟɪ 

ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɜ ɛɭɞɭɳɟɦ ɞɨɛɚɜɥɹɬɶ 

ɩɨɫɵɥɤɢ ɞɥɹ ɧɨɜɵɯ ɩɪɢɛɨɪɨɜ ɛɟɡ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɤɨɞ ɩɪɨɝɪɚɦɦɵ. 

ɋɬɪɭɤɬɭɪɚ ɮɚɣɥɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɨɜɚɪɹ ɫ ɟɞɢɧɫɬɜɟɧɧɵɦ ɤɥɸɱɨɦ 

«packages» ɫɨ ɫɩɢɫɤɨɦ ɡɧɚɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬ ɫɨɛɨɣ ɩɨɫɵɥɤɢ. Ʉɚɠɞɚɹ ɢɡ 

ɩɨɫɵɥɨɤ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

- ɢɦɹ ɩɪɢɛɨɪɚ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɨɧɚ ɧɚɡɧɚɱɟɧɚ; 

- ɫɨɨɛɳɟɧɢɟ ɡɚɩɪɨɫɚ, ɹɜɥɹɸɳɟɟɫɹ ɦɚɫɫɢɜɨɦ ɛɚɣɬɨɜ; 

- ɫɩɢɫɨɤ ɢɡ ɩɚɪ ɡɧɚɱɟɧɢɣ «№ ɛɚɣɬɚ»: «Ɉɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ». 

Ʉɥɚɫɫ PackageManager (ɪɢɫɭɧɨɤ 12) ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ 

readJsonFile(QString) ɩɨɥɭɱɚɟɬ ɢ ɫɨɯɪɚɧɹɟɬ ɩɨɫɵɥɤɢ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɫɱɢɬɚɧɵ 

ɢɡ Json-ɮɚɣɥɚ, ɢɦɹ ɤɨɬɨɪɨɝɨ ɩɟɪɟɞɚɜɚɥɨɫɶ ɤɚɤ ɚɪɝɭɦɟɧɬ ɜ ɦɟɬɨɞɟ. Ⱦɥɹ 

ɯɪɚɧɟɧɢɹ ɩɨɫɵɥɨɤ ɜ ɩɚɦɹɬɢ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɩɪɢɧɹɬɨ 

ɪɟɲɟɧɢɟ ɨ ɫɨɡɞɚɧɢɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɥɚɫɫɨɜ, ɪɟɱɶ ɨ ɤɨɬɨɪɵɯ ɩɨɣɞɟɬ ɞɚɥɟɟ. 
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Ɋɢɫɭɧɨɤ 12 – Ⱥɬɪɢɛɭɬɵ ɢ ɦɟɬɨɞɵ ɤɥɚɫɫɚ PackageManager 

 

2.3.2 ByteAccord 

 

Ⱦɥɹ ɨɞɧɨɡɧɚɱɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɚɩɩɚɪɚɬɭɪɵ ɫɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ 

ɫɜɹɡɢ ɬɪɟɛɭɟɬɫɹ ɫɪɚɜɧɢɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɛɚɣɬɵ ɜ ɩɨɥɭɱɟɧɧɨɣ ɨɬ ɩɪɢɛɨɪɚ 

ɩɨɫɵɥɤɟ ɫ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɪɤɢ ɛɚɣɬɚɦɢ. Ȼɚɣɬɵ, ɩɨɞɥɟɠɚɳɢɟ 

ɩɪɨɜɟɪɤɟ, ɚ ɬɚɤɠɟ ɢɯ ɨɠɢɞɚɟɦɨɟ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɭɫɩɟɲɧɨɣ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɭɫɬɪɨɣɫɬɜɚ ɡɧɚɱɟɧɢɟ ɫɥɟɞɭɟɬ ɯɪɚɧɢɬɶ ɜ ɩɚɦɹɬɢ ɜ ɜɢɞɟ ɩɚɪ 

«ɉɨɡɢɰɢɹ Ȼɚɣɬɚ»: «Ɂɧɚɱɟɧɢɟ». ɉɨɡɢɰɢɹ ɛɚɣɬɚ ɡɚɞɚɟɬɫɹ ɬɢɩɨɦ ɱɢɫɥɨɜɵɯ 

ɞɚɧɧɵɯ int, ɚ ɟɝɨ ɡɧɚɱɟɧɢɟ ɫ ɩɨɦɨɳɶɸ unsigned char. ɍɫɬɚɧɨɜɤɚ, ɯɪɚɧɟɧɢɟ ɢ 

ɢɯ ɩɨɥɭɱɟɧɢɟ ɪɟɚɥɢɡɨɜɚɧɨ ɜ ɤɥɚɫɫɟ ByteAccord (ɪɢɫɭɧɨɤ 13). 

 

 

Ɋɢɫɭɧɨɤ 13 – Ⱥɬɪɢɛɭɬɵ ɢ ɦɟɬɨɞɵ ɤɥɚɫɫɚ ByteAccord 
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2.3.3 Package 

 

Ʉɚɠɞɚɹ ɢɡ ɩɨɫɵɥɨɤ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɧɚɡɜɚɧɢɟ ɩɪɢɛɨɪɚ, ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɚɧɧɚɹ ɩɨɫɵɥɤɚ, ɫɚɦɨ ɫɨɨɛɳɟɧɢɟ-

ɡɚɩɪɨɫ ɞɥɹ ɨɬɩɪɚɜɤɢ ɧɚ ɩɪɢɛɨɪ ɢ ɦɚɫɫɢɜ ɢɡ ɩɚɪ ɡɧɚɱɟɧɢɣ «ɉɨɡɢɰɢɹ Ȼɚɣɬɚ»: 

«Ɂɧɚɱɟɧɢɟ». Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɧɚɡɜɚɧɢɹ ɢ ɡɚɩɪɨɫɚ ɜ ɤɥɚɫɫɟ Package ɜɵɞɟɥɟɧɵ ɞɜɚ 

ɩɨɥɹ ɬɢɩɚ QString, ɚ ɬɚɤɠɟ ɦɚɫɫɢɜ ɢɡ ByteAccord. Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 14. 

 

 

Ɋɢɫɭɧɨɤ 14 – Ⱥɬɪɢɛɭɬɵ ɢ ɦɟɬɨɞɵ ɤɥɚɫɫɚ Package 

 

2.3.4 PackageSender 

 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɩɪɢɛɨɪɚɯ ɫɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ ɩɨɞɧɹɬɵ 

Udp-ɫɟɪɜɟɪɚ, ɞɚɧɧɵɣ ɤɥɚɫɫ PackageSender (ɪɢɫɭɧɨɤ 15) ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ 

ɤɚɤ ɫɪɟɞɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ Udp-ɚɞɚɩɬɟɪɨɦ.  Ⱦɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ Udp-

ɚɞɚɩɬɟɪɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɢɛɥɢɨɬɟɤɚ «Network», ɚ ɢɦɟɧɧɨ ɤɥɚɫɫ UdpAdapter. 

PackageSender ɨɬɜɟɬɫɬɜɟɧɟɧ ɡɚ ɨɬɩɪɚɜɤɭ ɡɚɩɪɨɫɨɜ ɧɚ IP-ɚɞɪɟɫɚ ɩɪɢɛɨɪɨɜ, 

ɩɨɥɭɱɟɧɧɵɯ ɪɚɧɟɟ ɫ ɩɨɦɨɳɶɸ echo-ɡɚɩɪɨɫɨɜ ICMP. Ɉɧ ɠɟ ɚɧɚɥɢɡɢɪɭɟɬ 

ɩɪɢɲɟɞɲɢɟ ɧɚ ɤɥɢɟɧɬɫɤɭɸ ɦɚɲɢɧɭ ɨɬɜɟɬɵ ɩɪɢɛɨɪɨɜ. 

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɨɝɨ ɤɥɚɫɫɚ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɫɩɢɫɨɤ ɩɨɫɵɥɨɤ, 

ɩɨɥɭɱɟɧɧɵɯ PackageManager`ɨɦ ɱɟɪɟɡ ɦɟɬɨɞ setPackages(QList<Packages*>), 
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ɚ ɬɚɤɠɟ ɩɟɪɟɞɚɬɶ ɫɩɢɫɨɤ ɢɡ IP-ɚɞɪɟɫɨɜ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 

ɨɩɪɚɲɢɜɚɬɶɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɦɟɬɨɞɚ sendRequest(). ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɦɟɬɨɞɚ 

ɛɭɞɟɬ ɩɨɥɭɱɟɧ ɫɩɢɫɨɤ ɢɡ IP-ɚɞɪɟɫɨɜ ɢ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɹ ɨɩɪɟɞɟɥɟɧɧɵɦ ɬɢɩɚɦ 

ɩɪɢɛɨɪɨɜ. 

 

 

Ɋɢɫɭɧɨɤ 15 – Ⱥɬɪɢɛɭɬɵ ɢ ɦɟɬɨɞɵ ɤɥɚɫɫɚ PackageSender 

 

2.3.5 Ɋɟɡɭɥɶɬɚɬ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɭɥɹ ɢɞɟɧɬɢɮɢɤɚцɢɢ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɛɵɥɢ ɫɨɡɞɚɧɵ 4 ɤɥɚɫɫɚ, ɤɨɬɨɪɵɟ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ 

ɪɟɚɥɢɡɭɸɬ: 

- ɩɨɥɭɱɟɧɢɟ ɩɨɫɵɥɨɤ ɢɡ Json-ɮɚɣɥɚ ɢ ɢɯ ɯɪɚɧɟɧɢɟ; 

- ɨɬɩɪɚɜɤɭ ɩɨɫɵɥɨɤ ɧɚ ɡɚɪɚɧɟɟ ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɦɨɞɭɥɹ «ɉɨɢɫɤ» IP-

ɚɞɪɟɫɚ; 

- ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɨɬɜɟɬɨɜ ɨɬ ɭɫɬɪɨɣɫɬɜ ɫɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ; 

- ɩɪɨɜɟɞɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɦɟɠɞɭ IP-ɚɞɪɟɫɚɦɢ ɢ ɬɢɩɚɦɢ ɩɪɢɛɨɪɨɜ; 

- ɩɨɥɭɱɟɧɢɟ ɫɩɢɫɤɚ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɩɪɢɛɨɪɨɜ ɜ ɜɢɞɟ ɩɚɪ «IP-

ɚɞɪɟɫ»: «ɉɪɢɛɨɪ».  
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Ⱦɢɚɝɪɚɦɦɚ ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɤɥɚɫɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 16. 

 

 

 

Ɋɢɫɭɧɨɤ 16 – Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ PackageSender, PackageManager, Package, 

ByteAccord 
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2.4 Ʉɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɚɹ ɪɟɚɥɢɡɚцɢɹ 

 

ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɹɡɵɤ C++ ɢ ɮɪɟɣɦɜɨɪɤ Qt ɹɜɥɹɸɬɫɹ 

ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɦɢ, ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɤɨɦɩɢɥɹɰɢɢ 

ɩɪɨɝɪɚɦɦɵ «NetworkTester» ɩɨɞ ɫɟɦɟɣɫɬɜɨ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ Linux.  

ɇɨ ɜɨ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɹ, ɚ ɢɦɟɧɧɨ ɮɭɧɤɰɢɣ ɤɥɚɫɫɨɜ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɫɩɢɫɤɚ ɫɟɬɟɜɵɯ ɚɞɚɩɬɟɪɨɜ ɤɨɦɩɶɸɬɟɪɚ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɹ ICMP 

echo-ɡɚɩɪɨɫɨɜ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ ɩɥɚɬɮɨɪɦɨ-ɡɚɜɢɫɢɦɨɟ API Windows. ȼ 

ɬɟɤɭɳɟɦ ɮɨɪɦɚɬɟ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɤɨɞɚ ɩɟɪɟɤɨɦɩɢɥɹɰɢɹ ɩɨɞ Linux 

ɧɟɜɨɡɦɨɠɧɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɢɡɦɟɧɢɬɶ ɢɫɯɨɞɧɵɣ ɤɨɞ ɧɟɫɤɨɥɶɤɢɯ ɦɟɬɨɞɨɜ, ɚ ɢɦɟɧɧɨ 

ɦɟɬɨɞɨɜ ping(QHostAddress) ɤɥɚɫɫɚ NetworkSubnet ɢ refreshAdapters() ɤɥɚɫɫɚ 

NetworkTester. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɟ ɢɦɟɬɶ ɞɜɚ ɪɚɡɧɵɯ ɩɪɨɟɤɬɚ ɫ ɜɟɪɫɢɹɦɢ ɤɨɞɚ 

ɞɥɹ Windows ɢ Linux ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɢɪɟɤɬɢɜɵ ɩɪɟɩɪɨɰɟɫɫɨɪɚ #ifdef ɢ #endif. 

ɉɪɢ ɩɟɪɟɞɚɱɟ ɜ ɤɚɱɟɫɬɜɟ ɚɪɝɭɦɟɧɬɚ ɞɥɹ #ifdef ɞɢɪɟɤɬɢɜɵ, ɫɨɞɟɪɠɚɳɟɣ ɜ ɫɟɛɟ 

ɧɚɡɜɚɧɢɟ ɰɟɥɟɜɨɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɦɩɢɥɹɬɨɪɭ ɛɭɞɟɬ ɩɨɧɹɬɧɨ ɤɚɤɨɣ 

ɢɡ ɱɚɫɬɟɣ ɤɨɞɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɤɨɦɩɢɥɹɰɢɢ ɩɪɨɝɪɚɦɦɵ. 

Ɇɟɬɨɞ ping(QHostAddress) ɢɫɩɨɥɶɡɭɟɬ ɞɥɹ ɪɚɛɨɬɵ ɛɢɛɥɢɨɬɟɤɢ 

"winsock2.h", "iphlpapi.h" ɢ "icmpapi.h". Ⱦɚɧɧɵɟ ɛɢɛɥɢɨɬɟɤɢ ɫɨɡɞɚɧɵ ɩɨɞ Ɉɋ 

Windows ɢ ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ Ɉɋ Linux. ȼ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɚ ɞɥɹ Linux 

ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɢɫɬɟɦɧɨɣ ɭɬɢɥɢɬɨɣ «Ping». ɗɬɚ ɭɬɢɥɢɬɚ ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ 

ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɚɤ IP-ɚɞɪɟɫ, ɤɨɥɢɱɟɫɬɜɨ ɩɚɤɟɬɨɜ, ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ 

ɨɬɩɪɚɜɤɨɣ ɩɚɤɟɬɨɜ, ɜɪɟɦɹ ɠɢɡɧɢ ɩɚɤɟɬɚ TTL ɢ ɞɪɭɝɢɟ. ɑɬɨɛɵ ɜɵɩɨɥɧɢɬɶ 

ɤɨɦɚɧɞɭ ping ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɮɪɟɣɦɜɨɪɤɚ Qt ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɥɚɫɫ 

QProcess ɫ ɦɟɬɨɞɨɦ exec(QString program, QStringList arguments). ȼ ɜɢɞɟ 

ɚɪɝɭɦɟɧɬɚ program ɩɟɪɟɞɚɟɬɫɹ ɫɬɪɨɤɚ «ping», ɚ ɞɥɹ arduments – IP-ɚɞɪɟɫ ɢ 

ɤɨɥɢɱɟɫɬɜɨ ɩɚɤɟɬɨɜ. Ɋɟɚɥɢɡɚɰɢɹ ɩɨɥɭɱɟɧɧɨɝɨ ɦɟɬɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɉɪɢɥɨɠɟɧɢɢ Ȼ. 

Ɇɟɬɨɞ refreshAdapters() ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬ ɛɢɛɥɢɨɬɟɤɭ «IP Helper», 

ɩɨɷɬɨɦɭ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɨɦ allInterfaces() ɤɥɚɫɫɚ QNetworkInterface. ɋ 
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ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɩɨɥɭɱɢɦ ɫɩɢɫɨɤ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɢɦɟɧ ɢɧɬɟɪɮɟɣɫɨɜ 

ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ MAC-ɚɞɪɟɫɚɦɢ. Ʌɢɫɬɢɧɝ ɤɨɞɚ ɦɟɬɨɞɚ refreshAdapters() 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ. 
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3 Ɍɟɫɬɢɪɨɜɚɧɢɟ 

 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ «NetworkTester» ɩɪɨɜɨɞɢɬɫɹ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ. ȼɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ ɛɭɞɟɬ ɢɝɪɚɬɶ 

ɪɨɥɶ ɪɟɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɚɩɩɚɪɚɬɭɪɵ ɫɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ ɫ ɩɨɦɨɳɶɸ 

ɡɚɪɚɧɟɟ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ȺɈ «ɇɉɉ «Ɋɚɞɢɨɫɜɹɡɶ» ɩɪɨɝɪɚɦɦ-ɢɦɢɬɚɬɨɪɨɜ. 

 

3.1 ȼɟɪɫɢɹ ɞɥɹ Windows 

 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɮɭɧɤɰɢɨɧɚɥ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ 

ɫɤɚɧɢɪɨɜɚɧɢɟ ɩɨɞɫɟɬɢ ɧɚ ɧɚɥɢɱɢɟ ɭɫɬɪɨɣɫɬɜ ɜ ɫɟɬɢ (ɪɢɫɭɧɨɤ 17). 

 

 

 

Ɋɢɫɭɧɨɤ 17 – Ɍɟɫɬ ɩɢɧɝɚ ɧɚ ɜɟɪɫɢɢ ɞɥɹ Windows 
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Ɍɟɫɬ ɩɪɨɣɞɟɧ ɭɫɩɟɲɧɨ: ɜɫɟ ɭɫɬɪɨɣɫɬɜɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɩɨɞɫɟɬɢ 

ɜɢɪɬɭɚɥɶɧɨɝɨ ɚɞɚɩɬɟɪɚ ɧɚɣɞɟɧɵ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɤɨɪɪɟɤɬɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɞɭɥɹ 

«ɂɞɟɧɬɢɮɢɤɚɰɢɹ» ɬɪɟɛɭɟɬɫɹ ɩɨɞɧɹɬɶ ɜɢɪɬɭɚɥɶɧɭɸ ɦɚɲɢɧɭ ɫ ɡɚɩɭɳɟɧɧɨɣ ɢ 

ɧɚɫɬɪɨɟɧɧɨɣ ɩɪɨɝɪɚɦɦɨɣ-ɢɦɢɬɚɬɨɪɨɦ ɞɥɹ ɪɚɛɨɬɵ ɜ ɤɚɱɟɫɬɜɟ ɪɟɚɥɶɧɨ 

ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɩɪɢɛɨɪɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɧɚ ɡɚɩɪɨɫɵ ɩɨ Udp-

ɩɪɨɬɨɤɨɥɭ.  

Ɍɟɫɬɵ ɫ ɩɪɢɛɨɪɨɦ Ʉ-ɉɊȾ-6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 18 ɢ 19. 

 

 

 

Ɋɢɫɭɧɨɤ 18 – ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɩɪɢɛɨɪɚ Ʉ-ɉɊȾ-6 
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Ɋɢɫɭɧɨɤ 19 – ɉɨɥɭɱɟɧɧɵɟ ɢ ɨɬɩɪɚɜɥɟɧɧɵɟ ɫɨɨɛɳɟɧɢɹ ɞɥɹ Ʉ-ɉɊȾ-6 

 

 ɇɚ ɪɢɫɭɧɤɟ 19 ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɱɬɨ ɧɚ ɨɞɧɨ ɢɡ ɫɨɨɛɳɟɧɢɣ ɛɵɥ ɞɚɧ 

ɨɬɜɟɬ. ɗɬɨɬ ɨɬɜɟɬ ɛɵɥ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ ɢ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɚ ɫɥɟɞɭɟɬ, ɱɬɨ 

ɫɨɨɛɳɟɧɢɟ «00128000000B3148010101» ɩɪɟɞɧɚɡɧɚɱɚɥɨɫɶ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɩɪɢɛɨɪɚ Ʉ-ɉɊȾ-6. Ɍɟɫɬ ɩɪɨɣɞɟɧ ɭɫɩɟɲɧɨ.  

ɉɪɨɬɟɫɬɢɪɭɟɦ ɩɪɨɝɪɚɦɦɭ ɧɚ ɞɪɭɝɨɦ ɩɪɢɛɨɪɟ (ɪɢɫɭɧɤɢ 20, 21). ȼ ɷɬɨɬ 

ɪɚɡ ɩɨɞɧɢɦɟɦ ɧɚ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ ɢɦɢɬɚɬɨɪ ɩɪɢɛɨɪɚ Ʉ-ɉɊɆ-7ɇɄ. 

ɉɪɨɜɟɞɟɦ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɟɳɟ ɪɚɡ. 
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Ɋɢɫɭɧɨɤ 20 – ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɩɪɢɛɨɪɚ Ʉ-ɉɊɆ-7ɇɄ 

 

 

 

Ɋɢɫɭɧɨɤ 21 – ɉɨɥɭɱɟɧɧɵɟ ɢ ɨɬɩɪɚɜɥɟɧɧɵɟ ɫɨɨɛɳɟɧɢɹ ɞɥɹ Ʉ-ɉɊɆ-7ɇɄ 
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ɂɡ ɪɢɫɭɧɤɚ 21 ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɛɨɪ ɨɬɩɪɚɜɢɥ ɨɬɜɟɬ ɧɚ ɨɞɧɨ ɢɡ 

ɫɨɨɛɳɟɧɢɣ. ɉɪɢɛɨɪ Ʉ-ɉɊɆ-7 ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧ ɭɫɩɟɲɧɨ – ɬɟɫɬ ɩɪɨɣɞɟɧ. 

 

3.2 ȼɟɪɫɢɹ ɞɥɹ Linux 

 

ɉɨɜɬɨɪɢɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɞɟɣɫɬɜɢɣ, ɨɩɢɫɚɧɧɭɸ ɜ ɩɭɧɤɬɟ 4.1, ɧɨ ɜ 

ɪɨɥɢ ɪɟɚɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɫɵɦɢɬɢɪɭɟɦ ɞɪɭɝɢɟ ɩɪɢɛɨɪɵ. ɉɪɨɜɟɞɟɦ ɩɨɢɫɤ 

ɚɤɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɩɨɞɫɟɬɢ ɩɨɫɪɟɞɫɬɜɨɦ ɩɢɧɝɚ (ɪɢɫɭɧɨɤ 22). 

 

 

 

Ɋɢɫɭɧɨɤ 22 – Ɍɟɫɬ ɩɢɧɝɚ ɧɚ ɜɟɪɫɢɢ ɞɥɹ Linux 

 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ echo-ɡɚɩɪɨɫɨɜ ɩɨɥɭɱɟɧɵ ɜɟɪɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. Ɍɟɫɬ 

ɩɪɨɣɞɟɧ ɭɫɩɟɲɧɨ. 
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ȼ ɪɨɥɢ ɩɪɢɛɨɪɚ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɦɨɞɭɥɹ «ɂɞɟɧɬɢɮɢɤɚɰɢɹ» ɜɵɫɬɭɩɢɬ 

Ʉ-ɉɊȾ-45. ɋɤɪɢɧɲɨɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɪɢɛɨɪɚ ɩɪɢɜɟɞɟɧɵ ɧɚ 

ɪɢɫɭɧɤɚɯ 23 ɢ 24. 

 

 

 

Ɋɢɫɭɧɨɤ 23 – ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɩɪɢɛɨɪɚ Ʉ-ɉɊȾ-45 
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Ɋɢɫɭɧɨɤ 24 – ɉɨɥɭɱɟɧɧɵɟ ɢ ɨɬɩɪɚɜɥɟɧɧɵɟ ɫɨɨɛɳɟɧɢɹ ɞɥɹ Ʉ-ɉɊȾ-45 

 

ɉɪɢɛɨɪ Ʉ-ɉɊȾ-45 ɨɬɜɟɬɢɥ ɧɚ ɡɚɩɪɨɫ ɢ ɛɵɥ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧ. Ɍɟɫɬ 

ɩɪɨɣɞɟɧ ɭɫɩɟɲɧɨ. 

ɉɪɨɬɟɫɬɢɪɭɟɦ ɟɳɟ ɫ ɨɞɧɢɦ ɩɪɢɛɨɪɨɜ, ɜ ɷɬɨɬ ɪɚɡ ɷɬɨ ɛɭɞɟɬ ɍɆ44-5. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 25, 26. 
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Ɋɢɫɭɧɨɤ 25 – ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɩɪɢɛɨɪɚ ɍɆ44-5 

 

 

 

Ɋɢɫɭɧɨɤ 26 – ɉɨɥɭɱɟɧɧɵɟ ɢ ɨɬɩɪɚɜɥɟɧɧɵɟ ɫɨɨɛɳɟɧɢɹ ɞɥɹ ɍɆ44-5 
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ɂɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɨɜ ɜɵɲɟ ɨɩɪɟɞɟɥɹɟɦ, ɱɬɨ ɬɟɫɬ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɩɪɨɣɞɟɧ ɭɫɩɟɲɧɨ. 

 

4 Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 

 

ɉɪɢ ɡɚɩɭɫɤɟ ɩɪɨɝɪɚɦɦɵ «NetworkTester» ɩɟɪɟɞ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 

ɜɨɡɧɢɤɚɟɬ ɨɤɧɨ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 27. 

 

 

Ɋɢɫɭɧɨɤ 27 – Gui ɩɪɨɝɪɚɦɦɵ «NetworkTester» 
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Ɋɚɫɫɦɨɬɪɢɦ ɷɥɟɦɟɧɬɵ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ. 

 

1. ComboBox ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɛɨɪ ɫɟɬɟɜɨɝɨ 

ɚɞɚɩɬɟɪɚ; 

2. ȼ ɞɚɧɧɨɣ ɫɬɪɨɤɟ ɨɬɨɛɪɚɠɟɧ MAC-ɚɞɪɟɫ ɬɟɤɭɳɟɝɨ ɜɵɛɪɚɧɧɨɝɨ 

ɚɞɚɩɬɟɪɚ; 

3. GroupBox ɫɨ ɫɩɢɫɤɨɦ ɩɨɞɫɟɬɟɣ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɚɞɚɩɬɟɪɚ; 

4. ɉɪɢɦɟɪ ɷɥɟɦɟɧɬɚ ɩɨɞɫɟɬɢ: ɢɦɹ ɢɧɬɟɪɮɟɣɫɚ, IP-ɚɞɪɟɫɫ/Ɇɚɫɤɚ; 

5. Ʉɧɨɩɤɚ «Ɉɛɧɨɜɢɬɶ ɚɞɚɩɬɟɪɵ»: ɩɪɨɢɡɜɟɫɬɢ ɡɚɧɨɜɨ ɩɨɢɫɤ ɫɟɬɟɜɵɯ 

ɚɞɚɩɬɟɪɨɜ ɤɨɦɩɶɸɬɟɪɚ; 

6. Ʉɧɨɩɤɚ «Ɉɛɧɨɜɢɬɶ ɩɨɞɫɟɬɢ»: ɩɪɨɢɡɜɟɫɬɢ ɡɚɧɨɜɨ ɩɨɢɫɤ ɫɟɬɟɜɵɯ 

ɢɧɬɟɪɮɟɣɫɨɜ ɤɨɦɩɶɸɬɟɪɚ; 

7. ComboBox ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɛɨɪɚ ɢɧɬɟɪɮɟɣɫɚ ɬɪɟɛɭɟɦɨɝɨ ɞɥɹ 

ɩɢɧɝɚ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɚɩɩɚɪɚɬɭɪɵ ɫɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ; 

8. ȼ ɞɚɧɧɨɦ ListWidget ɜɵɜɨɞɹɬɫɹ ɧɚɣɞɟɧɧɵɟ ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ 

ɨɩɟɪɚɰɢɢ «ɩɢɧɝ» ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ IP-ɚɞɪɟɫɨɜ; 

9. Ʉɧɨɩɤɚ ɡɚɩɭɫɤɚ ɨɩɟɪɚɰɢɢ «ɩɢɧɝ» ɫ ɜɢɡɭɚɥɢɡɚɰɢɟɣ ɩɪɨɰɟɫɫɚ ɜ ɜɢɞɟ 

ɩɪɨɝɪɟɫɫ-ɛɚɪɚ; 

10. Ʉɧɨɩɤɚ ɡɚɩɭɫɤɚ ɨɩɟɪɚɰɢɢ «ɢɞɟɧɬɢɮɢɤɚɰɢɹ» ɫ ɜɢɡɭɚɥɢɡɚɰɢɟɣ 

ɩɪɨɰɟɫɫɚ ɜ ɜɢɞɟ ɩɪɨɝɪɟɫɫ-ɛɚɪɚ; 

11. Ʉɧɨɩɤɚ ɜɵɯɨɞɚ ɢɡ ɩɪɢɥɨɠɟɧɢɹ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɢɫɤɚ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɭɠɧɨ ɜɵɛɪɚɬɶ 

ɫɟɬɟɜɨɣ ɚɞɚɩɬɟɪ, ɫɟɬɟɜɨɣ ɢɧɬɟɪɮɟɣɫ ɫ ɤɨɬɨɪɨɝɨ ɛɭɞɭɬ ɩɪɨɜɟɞɟɧɵ 

ɧɟɨɛɯɨɞɢɦɵɟ ɨɩɟɪɚɰɢɢ. ɋɧɚɱɚɥɚ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɧɚɥɢɱɢɟ ɚɤɬɢɜɧɵɯ 

ɭɫɬɪɨɣɫɬɜ ɜ ɩɨɞɫɟɬɢ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ «ɉɢɧɝ», ɩɨɬɨɦ ɧɚɠɚɬɢɟɦ ɧɚ ɤɧɨɩɤɭ 

«ɂɞɟɧɬɢɮɢɤɚɰɢɹ» ɩɨɥɭɱɢɬɶ ɢ ɜɵɜɟɫɬɢ ɫɩɢɫɨɤ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. 
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ɁȺɄɅЮЧȿɇɂȿ 

 

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢɹ ɫɩɢɫɤɚ ɫɟɬɟɜɵɯ 

ɚɞɚɩɬɟɪɨɜ ɢ ɩɪɨɜɟɞɟɧɢɹ echo-ɡɚɩɪɨɫɨɜ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨ ɞɥɹ Ɉɋ Windows 

ɢ Linux. Ɇɟɬɨɞ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ echo-ɡɚɩɪɨɫɵ, ɜɵɩɨɥɧɹɟɬɫɹ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɧɨɝɨɩɨɬɨɱɧɨɫɬɢ.  Ⱦɥɹ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ ɦɟɠɞɭ ɉȺɍ ɢ 

ɩɪɢɛɨɪɚɦɢ ɫɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ ɛɵɥɚ ɩɨɞɤɥɸɱɟɧɚ ɜ ɩɪɨɟɤɬ ɫɬɨɪɨɧɧɹ 

ɛɢɛɥɢɨɬɟɤɚ «Network», ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɬɨɪɨɣ ɛɵɥɢ ɢɡɭɱɟɧɵ ɩɪɢɧɰɢɩɵ 

ɢ ɦɟɯɚɧɢɤɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨ ɫɟɬɟɜɵɦ ɩɪɨɬɨɤɨɥɚɦ UDP ɢ TCP. ɏɪɚɧɟɧɢɟ 

ɫɩɢɫɤɚ ɩɪɢɛɨɪɨɜ ɫ ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ ɢɯ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɡɚɩɪɨɫɚɦɢ ɢ 

ɫɨɩɭɬɫɬɜɭɸɳɟɣ ɢɧɮɨɪɦɚɰɢɟɣ ɩɪɨɢɫɯɨɞɢɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ JSON ɮɚɣɥɚ, ɱɬɨ 

ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɪɚɳɢɜɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɚ (ɬɚɛɥɢɰɚ ɧɨɜɵɯ ɩɪɢɛɨɪɨɜ) ɡɚ 

ɫɱɟɬ ɞɨɩɨɥɧɟɧɢɹ JSON ɮɚɣɥɚ, ɤɨɬɨɪɚɹ ɧɟ ɬɪɟɛɭɟɬ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɤɨɞ 

ɩɪɨɝɪɚɦɦɵ ɢ ɩɟɪɟɤɨɦɩɢɥɹɰɢɢ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ 

ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɟɯɧɨɥɨɝɢɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɛɵɥɢ 

ɩɨɞɧɹɬɵ ɢɦɢɬɚɬɨɪɵ ɪɟɚɥɶɧɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɢɛɨɪɨɜ.  

ɂɬɨɝɨɦ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɞɥɹ 

ɷɤɫɩɪɟɫɫ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɚɩɩɚɪɚɬɭɪɵ ɫɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ 

ɫɜɹɡɢ ɩɨ ɫɟɬɢ Ethernet. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ȺɈ «ɇɉɉ «Ɋɚɞɢɨɫɜɹɡɶ» – ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «ɇɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ 
ɩɪɟɞɩɪɢɹɬɢɟ «Ɋɚɞɢɨɫɜɹɡɶ» 

ȼɄɊ – ȼɵɩɭɫɤɧɚɹ Ʉɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ Ɋɚɛɨɬɚ 

Ʌɋȼ – Ʌɨɤɚɥɶɧɚɹ ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɋɟɬɶ 

Ɉɋ – Ɉɩɟɪɚɰɢɨɧɧɚɹ ɋɢɫɬɟɦɚ 

ɉȺɍ – ɉɨɞɫɢɫɬɟɦɚ Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɍɩɪɚɜɥɟɧɢɹ 

ɋɋɋ – ɋɬɚɧɰɢɹ ɋɩɭɬɧɢɤɨɜɨɣ ɋɜɹɡɢ 

GUI – Graphical User Interface 

ICMP – Internet Control Message Protocol 

JSON – JavaScript Object Notation 

SNMP – Simple Network Management Protocol 

TCP – Transmission Control Protocol 

TELNET – teletype network  

TCP/IP – Transmission Control Protocol/Internet Protocol 

UDP – User Datagram Protocol 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 

 

1. ɋɌɈ 4.2-07-2014 "ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ". 

2. ɋɚɦɦɟɪɮɢɥɞ, Ɇ. Qt. ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ. 

Ɋɚɡɪɚɛɨɬɤɚ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɧɚ C++ / Ɇ. ɋɚɦɦɟɪɮɢɥɞ. – 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ: ɋɢɦɜɨɥ-ɉɥɸɫ, 2011. – 552 ɫ. 

3. IP Helper | Microsoft Docs [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://docs.microsoft.com/en-us/windows/desktop/api/_iphlp/ 

4. UDP – ȼɢɤɢɩɟɞɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://ru.wikipedia.org/wiki/UDP 

5. Transmission Control Protocol – ȼɢɤɢɩɟɞɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://ru.wikipedia.org/wiki/Transmission_Control_Protocol 

6. Ⱦɭɝɥɚɫ Ʉɚɦɟɪ. ɋɟɬɢ TCP/IP, ɬɨɦ 1. ɉɪɢɧɰɢɩɵ, ɩɪɨɬɨɤɨɥɵ ɢ 

ɫɬɪɭɤɬɭɪɚ = Internetworking with TCP/IP, Vol. 1: Principles, Protocols and 

Architecture. — Ɇɨɫɤɜɚ: «ȼɢɥɶɹɦɫ», 2003. — 880 ɫ. 

7. Ⱦɦɢɬɪɢɣ Ʉɟɬɨɜ. Linux. ȼɧɭɬɪɟɧɧɟɟ ɭɫɬɪɨɣɫɬɜɨ / Ⱥɧɧɚ Ʉɭɡɶɦɢɧɚ. — 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ: Ȼɏȼ, 2017. — 320 ɫ. — ISBN 978-5-9775-3580-9. 

  

https://ru.wikipedia.org/wiki/Transmission_Control_Protocol
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

ɉɪɨɬɨɤɨɥ Ʌȼɋ 

 

Ɏɨɪɦɚɬ ɫɨɨɛɳɟɧɢɣ, ɤɨɬɨɪɵɦɢ ɨɛɦɟɧɢɜɚɸɬɫɹ ɉȺɍ ɢ ɚɩɩɚɪɚɬɭɪɚ 

ɫɬɚɧɰɢɢ ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 1. 

 

Ɍɚɛɥɢɰɚ 1 – Ɏɨɪɦɚɬ ɫɨɨɛɳɟɧɢɣ Ʌȼɋ 

№ ɛɚɣɬɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɥɹ 
Ɉɩɢɫɚɧɢɟ ɩɨɥɹ 

1,2 ɂȾɉ 
ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɩɨɥɭɱɚɬɟɥɹ 

ɫɨɨɛɳɟɧɢɹ «ɤɨɦɭ» 

3,4 ɂȾɈ 
ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɨɬɩɪɚɜɢɬɟɥɹ 

ɫɨɨɛɳɟɧɢɹ  «ɨɬ ɤɨɝɨ» 

5,6 ȾɅɋ 
Ⱦɥɢɧɚ ɫɨɨɛɳɟɧɢɹ (ɞɥɢɧɚ ɜɫɟɝɨ 
ɩɚɤɟɬɚ, ɜɤɥɸɱɚɹ ɡɚɝɨɥɨɜɨɱɧɭɸ 

ɱɚɫɬɶ) 

7 ȼɋ ȼɢɞ ɫɨɨɛɳɟɧɢɹ 

8 ɄɈɉ Ʉɨɞ ɨɩɟɪɚɰɢɢ/ɨɲɢɛɤɢ 

9 ɇɉ ɇɨɦɟɪ ɩɚɤɟɬɚ/ɛɥɨɤɚ 

10…n Ȼɉɂ Ȼɥɨɤ ɩɪɢɤɥɚɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 

  

ɉɨɥɟ ȼɋ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ: 

- 30h – ɫɥɭɠɟɛɧɚɹ ɤɨɦɚɧɞɚ; 

- 31h – ɫɨɨɛɳɟɧɢɟ ɫ ɛɥɨɤɨɦ ɩɪɢɤɥɚɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ; 

- E5h – ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɚ. 
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ɉɨɥɟ ɄɈɉ ɨɩɪɟɞɟɥɹɟɬ ɢɧɢɰɢɚɥɢɡɢɪɭɟɦɭɸ ɨɩɟɪɚɰɢɸ: 

- 44h – ɡɚɩɢɫɶ ɞɚɧɧɵɯ; 

- 48h – ɱɬɟɧɢɟ ɞɚɧɧɵɯ; 

- 00h – ɡɚɩɪɨɫ ɨɬ ɉȺɍ ɨɛɪɚɛɨɬɚɧ; 

- 02h – ɧɟɜɟɪɧɵɣ ɤɨɞ ɨɩɟɪɚɰɢɢ ɨɬ ɉȺɍ; 

- 03h – ɧɟɮɨɪɦɚɬɧɨɟ ɫɨɨɛɳɟɧɢɟ ɨɬ ɉȺɍ. 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

 

Ʌɢɫɬɢɧɝ ɮɪɚɝɦɟɧɬɨɜ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ 

 

ȼɵɞɟɪɠɤɚ ɢɡ NetworkTester.cpp 

 

void NetworkTester::refreshAdapters() 

{ 

    netAdapts.clear(); 

 

#ifdef Q_OS_WIN 

    setlocale(LC_ALL, "Russian"); 

    PIP_ADAPTER_INFO pAdapterInfo; 

    pAdapterInfo = (IP_ADAPTER_INFO *) malloc(sizeof(IP_ADAPTER_INFO)); 

    ULONG buflen = sizeof(IP_ADAPTER_INFO); 

 

    if (GetAdaptersInfo(pAdapterInfo, &buflen) == ERROR_BUFFER_OVERFLOW) 

    { 

        free(pAdapterInfo); 

        pAdapterInfo = (IP_ADAPTER_INFO *) malloc(buflen); 

    } 

 

    if (GetAdaptersInfo(pAdapterInfo, &buflen) == NO_ERROR) 

    { 

        PIP_ADAPTER_INFO pAdapter = pAdapterInfo; 

 

        while (pAdapter) 

        { 

            QString MACAddress; 

 

            for (int i = 0; i < 6; i++) 

            { 

                int seg = pAdapter->Address[i]; 

                QString cutStr =  QString("%1").arg(seg, 2, 16).toUpper(); 
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                cutStr.replace(" ", "0"); 

 

                MACAddress.append(cutStr); 

                MACAddress.append(":"); 

            } 

 

            MACAddress.chop(1); 

            NetworkAdapter *adapt = new NetworkAdapter(this, pAdapter->Description, 

MACAddress); 

            netAdapts.append(adapt); 

            pAdapter = pAdapter->Next; 

        } 

    } 

 

#endif 

 

#ifdef Q_OS_LINUX 

 

    QNetworkInterface netInterface; 

    QList<QNetworkInterface> IpList = netInterface.allInterfaces(); 

 

    for (int i = 0; i < IpList.size(); i++) 

    { 

        qDebug() << "Interface " << i << ":" << IpList.at(i).humanReadableName() << "; " 

                 << IpList.at(i).name() << "; " << IpList.at(i).hardwareAddress(); 

        NetworkAdapter *adapt = new NetworkAdapter(this, IpList.at(i).name(), 

                                                   IpList.at(i).hardwareAddress()); 

        netAdapts.append(adapt); 

    } 

#endif 

} 
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ȼɵɞɟɪɠɤɚ ɢɡ NetworkAdapter.cpp 

 

void NetworkAdapter::refreshSubnets(QString macAddress) 

{ 

    QList<QNetworkInterface> interList = QNetworkInterface::allInterfaces(); 

    netSubs.clear(); 

 

    for (auto interface : interList) 

    { 

        if (/*(interface.type() == QNetworkInterface::InterfaceType::Ethernet 

             || interface.type() == QNetworkInterface::InterfaceType::Wifi) 

            &&*/ interface.flags().testFlag(QNetworkInterface::IsUp)) 

        { 

            for (auto entrie : interface.addressEntries()) 

            { 

                auto protocol = entrie.ip().protocol(); 

                auto hardwareAddr = interface.hardwareAddress(); 

 

                if (protocol == QAbstractSocket::IPv4Protocol && hardwareAddr == 

macAddress) 

                { 

                    NetworkSubnet *ns = new NetworkSubnet(this, interface, entrie); 

                    netSubs.append(ns); 

 

                    qDebug() << 

                             "Ɉɛɧɨɜɥɟɧɢɟ ɫɩɢɫɤɚ ɫɚɛɧɟɬɨɜ. Ⱦɨɛɚɜɥɟɧɢɟ ɷɥɟɦɟɧɬɚ"; 

                    qDebug() << entrie.ip(); 

                    qDebug() << interface.name() << entrie.ip() << entrie.netmask() << 

interface.hardwareAddress(); 

                } 

            } 

        } 

    } 

} 
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ȼɵɞɟɪɠɤɚ ɢɡ NetworkSubnet.cpp 

 

void NetworkSubnet::ping(QHostAddress ip) 

{ 

#ifdef Q_OS_WIN 

    // Ɉɛɴɹɜɥɹɟɦ ɩɟɪɟɦɟɧɧɵɟ 

    HANDLE hIcmpFile;                       // Ɉɛɪɚɛɨɬɱɢɤ 

    unsigned long ipaddr = INADDR_NONE;     // Ⱥɞɪɟɫ ɧɚɡɧɚɱɟɧɢɹ 

    DWORD dwRetVal = 0;                     // Ʉɨɥɢɱɟɫɬɜɨ ɨɬɜɟɬɨɜ 

    char SendData[32] = "Data Buffer";      // Ȼɭɮɮɟɪ ɨɬɫɵɥɚɟɦɵɯ ɞɚɧɧɵɯ 

    LPVOID ReplyBuffer = NULL;              // Ȼɭɮɮɟɪ ɨɬɜɟɬɨɜ 

    DWORD ReplySize = 0;                    // Ɋɚɡɦɟɪ ɛɭɮɮɟɪɚ ɨɬɜɟɬɨɜ 

 

    hIcmpFile = IcmpCreateFile();   // ɋɨɡɞɚёɦ ɨɛɪɚɛɨɬɱɢɤ 

    ipaddr = inet_addr(ip.toString().toStdString().c_str()); 

 

    // ȼɵɞɟɥɹɟɦ ɩɚɦɹɬɶ ɩɨɞ ɛɭɮɮɟɪ ɨɬɜɟɬɨɜ 

    ReplySize = sizeof(ICMP_ECHO_REPLY) + sizeof(SendData); 

    ReplyBuffer = (VOID *) malloc(ReplySize); 

 

    // ȼɵɡɵɜɚɟɦ ɮɭɧɤɰɢɸ ICMP ɷɯɨ ɡɚɩɪɨɫɚ 

    dwRetVal = IcmpSendEcho(hIcmpFile, ipaddr, SendData, sizeof(SendData), 

                            NULL, ReplyBuffer, ReplySize, 1000); 

 

    if (dwRetVal > 0) 

    { 

        respondingHosts.append(ip); 

    } 

#endif 

 

#ifdef Q_OS_LINUX 

 

    QStringList params; 

    params << "-c" << "1"; 
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    params << ip.toString(); 

 

    int exitCode = QProcess::execute("ping", params); 

 

    if (exitCode == 0) 

    { 

        respondingHosts.append(ip); 

    } 

 

#endif 

 

    emit execStatusIncrease(); 

    qDebug() << ip << " is pinged"; 

} 

 

void NetworkSubnet::pingTest(QHostAddress ip, QHostAddress netmask) 

{ 

    respondingHosts.clear(); 

    quint32 ipInt = ip.toIPv4Address(); 

    quint32 maskInt = netmask.toIPv4Address(); 

 

    quint32 startAdress = ipInt & maskInt; 

    QHostAddress destignationIp = QHostAddress(startAdress);  

 

    int count = countOfPing(netmask); 

 

    QThreadPool *pool = new QThreadPool(); 

    pool->setMaxThreadCount(255); 

 

    QFuture <void> future; 

 

    int countPerOnce = 1; 
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    //Ɋɚɡɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɨɡɦɨɠɧɵɯ ɩɢɧɝɨɜ ɨɛɭɫɥɨɜɥɟɧɨ 

ɨɫɨɛɟɧɧɨɫɬɹɦɢ Ɉɋ. Linux ɧɟ ɜɵɞɟɪɠɢɜɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɫɨɡɞɚɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

Pipe'ɨɜ 

 

#ifdef Q_OS_WIN 

    countPerOnce = 255; 

#endif 

 

#ifdef Q_OS_LINUX 

    countPerOnce = 85; 

#endif 

 

    while (true) 

    { 

        if (count > countPerOnce) 

        { 

            count = count - countPerOnce; 

 

            for (int i = 0; i < countPerOnce; i++) 

            { 

                startAdress += 1; 

 

                if (startAdress == ipInt) 

                { 

                    continue; 

                } 

 

                destignationIp = QHostAddress(startAdress); 

                future = QtConcurrent::run(pool, this, &NetworkSubnet::ping, 

QHostAddress(destignationIp)); 

            } 

 

            future.waitForFinished(); 

            continue; 

        } 
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        if (count <= countPerOnce) 

        { 

            for (int i = 0; i < count; i++) 

            { 

                startAdress += 1; 

 

                if (startAdress == ipInt) 

                { 

                    continue; 

                } 

 

                destignationIp = QHostAddress(startAdress); 

                future = QtConcurrent::run(pool, this, &NetworkSubnet::ping, 

QHostAddress(destignationIp)); 

            } 

 

            future.waitForFinished(); 

            break; 

 

        } 

    } 

 

    future.waitForFinished(); 

    qDebug() << "Ⱦɨɠɞɚɥɢɫɶ ɜɫɟɯ ɩɨɬɨɤɨɜ"; 

    sortResponse(); 

 

    delete pool; 

    qDebug() << "ɋɩɢɫɨɤ ip, ɤɨɬɨɪɵɟ ɨɬɜɟɬɢɥɢ ɧɚ ɡɚɩɪɨɫ: \n" << 

             respondingHosts << "\n"; 

 

    emit pingTestFinish(); 

} 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

 

ɉɪɢɦɟɪ ɷɥɟɦɟɧɬɚ ɩɨɫɵɥɤɢ ɜ Packages.json 

 

"name": "Ʉ-ɉɊȾ-6", 

"request": "00128000000B3148010101", 

"response": 

[  

 { 

  "byte": 2, 

  "value": "00" 

 }, 

 { 

  "byte": 3, 

  "value": "12" 

 }, 

 { 

  "byte": 7, 

  "value": "00" 

 } 

] 

 

 

 

 

 

 




