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ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ ɂɋ 
______     ɉ.ɉ.Ⱦɴɹɱɭɤ 
 ɩɨɞɩɢɫɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
« _____»   ________  2019 ɝ. 
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                                   ɩɨɞɩɢɫɶ, ɞɚɬɚ        ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ 
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ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
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ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ ɂɋ 
______     ɉ.ɉ.Ⱦɴɹɱɭɤ 
 ɩɨɞɩɢɫɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
« _____»   ________  2019 ɝ. 
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ɋɬɭɞɟɧɬɭ Ʉɭɡɶɦɢɧɭ ȿɝɨɪɭ Ʉɨɧɫɬɚɧɬɢɧɨɜɢɱɭ   

Ƚɪɭɩɩɚ: Ʉɂ15-13Ȼ ɇɚɩɪɚɜɥɟɧɢɟ: 09.03.02 «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ 

ɬɟɯɧɨɥɨɝɢɢ» 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «ɂɧɬɟɝɪɚɰɢɹ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɩɪɨɰɟɫɫ ɚɪɟɧɞɵ ɠɢɥɶɹ» 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 7237/ɫ ɨɬ 24.05.2019 ɝ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ɘ.ȼ.ɒɦɚɝɪɢɫ, ɫɬɚɪɲɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮɟɞɪɵ 

«ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ» ɂɄɂɌ ɋɎɍ. 

Ʉɨɧɫɭɥɶɬɚɧɬ ȼɄɊ: ɂ.Ⱥ.Ʌɟɝɚɥɨɜ, ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ 

ɤɚɮɟɞɪɵ «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ» ɂɄɂɌ ɋɎɍ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɫɩɢɫɨɤ ɬɪɟɛɨɜɚɧɢɣ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 

ɫɢɫɬɟɦɟ, ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɧɚɭɱɧɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: ɜɜɟɞɟɧɢɟ, ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ, ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ, 

ɪɚɡɪɚɛɨɬɤɚ ɢ ɪɟɚɥɢɡɚɰɢɹ ɜɟɛ-ɫɟɪɜɢɫɚ, ɡɚɤɥɸɱɟɧɢɟ, ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɩɪɟɡɟɧɬɚɰɢɹ, ɜɵɩɨɥɧɟɧɧɚɹ ɜ Microsoft 

Office PowerPoint 2010. 

 

 

 

 

 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ _________________                     ɘ.ȼ.ɒɦɚɝɪɢɫ 
 ɩɨɞɩɢɫɶ  

Ʉɨɧɫɭɥɶɬɚɧɬ ȼɄɊ   _________________                     ɂ.Ⱥ.Ʌɟɝɚɥɨɜ 
 ɩɨɞɩɢɫɶ  

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ _____________          ȿ.Ʉ.Ʉɭɡɶɦɢɧ  
                                                                                              ɩɨɞɩɢɫɶ 

« ___ » __________ 2019 ɝ.
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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɂɧɬɟɝɪɚɰɢɹ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɩɪɨɰɟɫɫ ɚɪɟɧɞɵ ɠɢɥɶɹ» ɫɨɞɟɪɠɢɬ 43 ɫɬɪɚɧɢɰɵ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 31 ɪɢɫɭɧɨɤ, 16 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɂɇɎɈɊɆȺɐɂɈɇɇɕȿ ɌȿɏɇɈɅɈȽɂɂ, ɂɇɎɈɊɆȺɐɂɈɇɇɕȿ 

ɋɂɋɌȿɆɕ, ȼȿȻ-ɋȿɊȼɂɋ, ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɩɨɜɵɲɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɞɟɥɨɤ ɩɨ ɚɪɟɧɞɟ ɠɢɥɶɹ, 

ɩɨɫɪɟɞɫɬɜɨɦ ɫɨɡɞɚɧɢɹ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 

1. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɬɟɯɧɨɥɨɝɢɢ ɛɥɨɤɱɟɣɧ 

2. ɋɨɡɞɚɬɶ ɩɥɚɧ ɪɚɡɪɚɛɨɬɤɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 

3. Ɋɚɡɪɚɛɨɬɚɬɶ ɩɪɢɥɨɠɟɧɢɟ ɢ ɩɪɨɜɟɫɬɢ ɟɝɨ ɬɟɫɬɢɪɨɜɚɧɢɟ 

4. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ  

ȼ ɯɨɞɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ 

ɩɪɢɥɨɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɩɨɜɵɫɢɥɨ ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɞɟɥɨɤ ɩɨ ɚɪɟɧɞɟ ɠɢɥɶɹ, 

ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɨɡɪɚɱɧɨɫɬɢ ɢ ɨɬɤɪɵɬɨɫɬɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ. 
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ȼȼȿȾȿɇɂȿ 
 

ɐɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɥɢɫɶ ɬɵɫɹɱɟɥɟɬɢɹɦɢ, ɩɟɪɟɧɢɦɚɹ ɢɡ 

ɩɪɨɲɥɨɝɨ ɨɧɢ ɫɬɚɥɢ ɨɫɧɨɜɨɣ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɭɤɬɭɪɵ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ 

ɥɸɞɟɣ ɢ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɢɯ ɨɤɪɭɠɚɸɬ. Ɇɵ ɩɪɢɜɵɤɥɢ ɤ ɬɨɦɭ, ɱɬɨ ɞɥɹ 

ɫɨɜɟɪɲɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɨɩɟɪɚɰɢɣ ɬɪɟɛɭɟɬɫɹ ɨɛɨɣɬɢ ɪɚɡɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

“ɰɟɧɬɪɨɜ-ɭɡɥɨɜ” ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ. ɇɚɩɪɢɦɟɪ, 

ɩɟɪɟɞ ɧɚɦɢ ɜɫɬɚёɬ ɤɚɤɚɹ-ɬɨ ɩɪɨɛɥɟɦɚ, ɩɨɤɭɩɤɚ ɦɚɲɢɧɵ ɢɥɢ ɠɢɥɶɹ, ɩɨɯɨɞ ɜ 

ɛɨɥɶɧɢɰɭ, ɡɚɜɟɪɟɧɢɟ ɭ ɧɨɬɚɪɢɭɫɚ, ɜɫё ɷɬɨ ɬɪɟɛɭɟɬ ɩɪɨɯɨɠɞɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ 

ɭɱɪɟɠɞɟɧɢɣ, ɞɥɹ ɪɟɲɟɧɢɹ ɧɚɲɟɣ ɩɪɨɛɥɟɦɵ.   

ɋɨɡɞɚɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɪɚɡɜɢɬɢɟ ɢɧɬɟɪɧɟɬɚ ɩɨɫɬɟɩɟɧɧɨ ɩɪɢɜɧɟɫɥɨ 

ɭɩɪɨɳɟɧɢɟ ɞɚɧɧɵɯ ɩɪɨɰɟɞɭɪ. Ɍɟɩɟɪɶ ɩɨɤɭɩɤɚ ɦɚɲɢɧɵ ɫɬɚɥɚ ɥɟɝɱɟ, ɩɪɹɦɨ ɢɡ 

ɞɨɦɚ ɦɨɠɧɨ ɧɚɣɬɢ ɫɚɣɬ ɩɪɨɞɚɠɢ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɜɫɟ ɱɬɨ ɧɚɦ ɨɫɬɚɧɟɬɫɹ, ɷɬɨ 

ɞɨɝɨɜɨɪɢɬɶɫɹ ɨ ɩɨɤɭɩɤɟ ɦɚɲɢɧɵ ɫ ɯɨɡɹɢɧɨɦ. ɇɨ ɰɟɧɬɪɚɥɢɡɚɰɢɹ ɧɢɤɭɞɚ ɧɟ 

ɞɟɥɚɫɶ, ɞɚɠɟ ɟɫɥɢ ɭ ɧɚɫ ɟɫɬɶ ɢɧɬɟɪɧɟɬ ɢ ɤɚɤɚɹ-ɬɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 

ɩɨɤɭɩɤɢ ɦɚɲɢɧ, ɧɚɦ ɜɫё ɪɚɜɧɨ ɩɪɢɞɟɬɫɹ ɢɞɬɢ ɜ ɛɚɧɤ, ɜɫɬɪɟɱɚɬɶɫɹ ɫ ɯɨɡɹɢɧɨɦ 

ɦɚɲɢɧɵ, ɩɪɨɜɟɪɹɬɶ ɦɚɲɢɧɭ ɢ ɞɪ. ɉɨɷɬɨɦɭ ɜ ɤɨɧɰɟ 20-ɨɝɨ ɜɟɤɚ ɛɵɥɢ 

ɩɪɢɞɭɦɚɧɵ, ɚ ɫɟɣɱɚɫ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ, 

ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɪɚɫɩɪɟɞɟɥɹɬɶ ɨɛɹɡɚɧɧɨɫɬɢ ɜɫɟɦ ɭɱɚɫɬɧɢɤɚɦ ɩɪɨɰɟɫɫɚ, 

ɩɪɟɞɫɬɚɜɶɬɟ, ɱɬɨ ɩɨɤɭɩɤɚ ɦɚɲɢɧɵ ɷɬɨ ɧɚ ɫɬɨ ɩɪɨɰɟɧɬɨɜ ɡɚɳɢɳɟɧɧɚɹ, ɫɞɟɥɤɚ, ɚ 

ɜɫɟ ɭɫɥɨɜɢɹ ɢ ɭɡɥɵ ɫɬɚɧɨɜɹɬɫɹ ɪɚɜɧɵɦɢ ɜɧɭɬɪɢ ɫɟɬɢ. Ɉɞɧɢɦ ɞɟɣɫɬɜɢɟɦ 

ɩɪɨɢɫɯɨɞɹɬ ɜɫɟ ɩɪɨɰɟɞɭɪɵ ɢ ɜɚɦ ɧɟ ɧɭɠɧɨ ɢɞɬɢ ɜɨ ɜɫɟ ɡɚɜɟɞɟɧɢɹ, ɱɬɨɛɵ 

ɡɚɜɟɪɲɢɬɶ ɫɞɟɥɤɭ. Ɋɟɲɚɸɬɫɹ ɬɚɤɢɟ ɩɪɨɛɥɟɦɵ, ɤɚɤ ɩɨɝɪɟɲɧɨɫɬɶ ɢ ɨɲɢɛɤɚ 

ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ, ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢ ɰɟɥɨɫɬɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɢ ɜɧɭɬɪɢ 

ɫɢɫɬɟɦɵ. 

Ⱦɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ, ɚ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ 

ɩɪɢɥɨɠɟɧɢɹ, ɨɱɟɧɶ ɫɨɜɪɟɦɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢ ɩɨɤɚ ɱɬɨ ɧɟɥɶɡɹ ɝɨɜɨɪɢɬ, ɨ ɟё 

ɫɬɨɩɪɨɰɟɧɬɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɜɨ ɜɫёɦ, ɩɨɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɪɤɚ ɜɪɟɦɟɧɟɦ. ɇɨ ɞɥɹ 

ɪɚɡɜɢɬɢɹ ɧɭɠɧɵ ɧɨɜɵɟ ɩɪɨɟɤɬɵ ɢ ɚɦɛɢɰɢɨɡɧɵɟ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ 
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ɩɨɞɬɜɟɪɞɢɬɶ, ɱɬɨ ɷɬɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɧɭɠɧɚɹ ɢ ɛɨɥɟɟ ɩɪɚɜɢɥɶɧɚɹ ɜɟɳɶ ɱɟɦ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ. 

ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɩɪɨɢɡɜɟɞɟɧɚ ɢɧɬɟɝɪɚɰɢɹ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɩɪɨɰɟɫɫ ɚɪɟɧɞɵ ɠɢɥɶɹ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɭɞɟɬ ɩɨɜɵɲɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɞɟɥɨɤ ɩɨ ɚɪɟɧɞɟ 

ɠɢɥɶɹ, ɩɨɫɪɟɞɫɬɜɨɦ ɫɨɡɞɚɧɢɹ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ. 

Ɇɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɡɚɞɚɱɢ: 

1. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɬɟɯɧɨɥɨɝɢɢ ɛɥɨɤɱɟɣɧ 

2. ɋɨɡɞɚɬɶ ɩɥɚɧ ɪɚɡɪɚɛɨɬɤɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 

3. Ɋɚɡɪɚɛɨɬɚɬɶ ɩɪɢɥɨɠɟɧɢɟ ɢ ɩɪɨɜɟɫɬɢ ɟɝɨ ɬɟɫɬɢɪɨɜɚɧɢɟ 

4. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
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Ƚɥɚɜɚ 1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 
 

1.1 Ⱦɟɰɟɧɬɪɚɥɢɡɚɰɢɹ 
 

ɇɚɱɢɧɚɹ ɝɨɜɨɪɢɬɶ ɩɪɨ ɛɥɨɤɱɟɣɧ, ɪɚɡɛɢɪɚɬɶ ɟɝɨ ɧɭɠɧɨ ɤɚɤ ɩɪɢɤɥɚɞɧɭɸ 

ɬɟɯɧɨɥɨɝɢɸ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɫɹ ɜ ɪɚɡɧɵɯ ɫɮɟɪɚɯ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

ɱɟɥɨɜɟɤɚ ɫɜɹɡɚɧɧɵɯ ɫ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ. ɇɨ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 

ɛɨɥɶɲɟ ɜɫɟɝɨ ɛɥɨɤɱɟɣɧ ɨɪɝɚɧɢɡɨɜɚɧ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɮɢɧɚɧɫɨɜɵɯ ɨɩɟɪɚɰɢɣ. Ʉɚɤ 

ɬɟɯɧɨɥɨɝɢɹ, ɨɧ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɛɨɥɟɟ ɛɟɡɨɩɚɫɧɨɣ ɢ 

ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɣ ɛɥɚɝɨɞɚɪɹ ɰɟɩɨɱɤɟ ɛɥɨɤɨɜ, ɤɨɬɨɪɚɹ ɯɪɚɧɢɬ ɜ ɫɟɛɟ ɞɚɧɧɵɟ ɨ 

ɬɪɚɧɡɚɤɰɢɹɯ ɜɫɟɯ ɥɢɰ ɜ ɫɟɬɢ. 

 

1.1.1 Ɉɫɧɨɜɵ ɩɨɫɬɪɨɟɧɢɹ Ȼɥɨɤɱɟɣɧɚ 
 

ɂɫɬɨɤɢ ɛɥɨɤɱɟɣɧɚ ɢɞɭɬ ɢɡ ɫɨɡɞɚɧɢɹ ɤɪɢɩɬɨɜɚɥɸɬɵ Bitcoin. 

ɉɪɨɝɪɚɦɦɢɫɬ(ɵ) ɋɚɬɨɲɢ ɇɚɤɚɦɨɬɨ, ɪɟɲɢɥ, ɱɬɨ ɛɭɞɭɳɟɟ ɮɢɧɚɧɫɨɜɵɯ 

ɨɬɧɨɲɟɧɢɣ ɥɟɠɢɬ, ɱɟɪɟɡ ɤɪɢɩɬɨɜɚɥɸɬɵ (ɪɟɱɶ ɨ ɤɨɬɨɪɵɯ ɩɨɣɞɟɬ ɜ ɫɥɟɞɭɸɳɢɯ 

ɩɭɧɤɬɚɯ), ɷɥɟɤɬɪɨɧɧɨɣ ɜɚɥɸɬɵ, ɤɨɬɨɪɚɹ ɪɚɛɨɬɚɟɬ ɛɥɚɝɨɞɚɪɹ ɤɪɢɩɬɨɝɪɚɮɢɢ ɢ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɛɚɡ ɞɚɧɧɵɯ. Ɋɚɫɩɪɟɞɟɥɟɧɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ ɷɬɨ ɬɚɤɢɟ ɛɚɡɵ 

ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɪɚɫɩɪɟɞɟɥɟɧɵ ɜ ɫɟɬɢ ɦɟɠɞɭ ɟё ɭɱɚɫɬɧɢɤɚɦɢ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɜ 

ɫɟɬɢ 3 ɱɟɥɨɜɟɤɚ, ɬɨ ɰɟɧɬɪɚ ɨɬɤɭɞɚ ɛɭɞɭɬ ɛɪɚɬɶɫɹ ɢɧɮɨɪɦɚɰɢɹ ɧɟɬ, ɭ ɤɚɠɞɨɝɨ 

ɭɱɚɫɬɧɢɤɚ ɛɭɞɟɬ ɫɜɨɹ ɪɟɩɥɢɰɢɪɨɜɚɧɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ. Ⱦɚɧɧɵɣ ɩɭɧɤɬ ɹɜɥɹɟɬɫɹ 

ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɫɬɭɥɚɬɨɜ ɤɪɢɩɬɨɜɚɥɸɬɵ. 

ɑɬɨ ɢɡ ɫɟɛɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɟɩɥɢɰɢɪɨɜɚɧɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ. ɗɬɨ ɩɪɨɡɪɚɱɧɨɟ 

ɜɟɞɟɧɢɟ ɢ ɭɱɟɬ ɢɧɮɨɪɦɚɰɢɢ. Ɋɟɩɥɢɤɚɰɢɹ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɫɧɨɜɧɚɹ 

ɤɨɧɰɟɩɰɢɹ ɪɟɩɥɢɰɢɪɨɜɚɧɧɵɯ ɛɚɡ ɞɚɧɧɵɯ.  

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ ɛɚɡ ɞɚɧɧɵɯ ɡɚɢɦɫɬɜɨɜɚɥ ɢ ɛɥɨɤɱɟɣɧ. 
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1.1.2 ɐɟɩɨɱɤɚ ɛɥɨɤɨɜ 

 

ɐɟɩɨɱɤɚ ɛɥɨɤɨɜ ɩɨɥɧɨɫɬɶɸ ɫɨɫɬɚɜɥɹɸɬ ɫɬɪɭɤɬɭɪɭ ɛɥɨɤɱɟɣɧɚ. ɗɬɨ ɛɚɡɚ 

ɬɪɚɧɡɚɤɰɢɣ, ɩɨɞɤɪɟɩɥɟɧɧɚɹ ɤɪɢɩɬɨɝɪɚɮɢɟɣ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɯɷɲ-ɫɭɦɦɚɦɢ. ɏɷɲ-

ɫɭɦɦɚ – ɷɬɨ ɪɟɡɭɥɶɬɚɬ ɯɷɲɢɪɨɜɚɧɢɹ, ɤɨɝɞɚ ɦɚɫɫɢɜ ɢɧɮɨɪɦɚɰɢɢ ɩɪɨɯɨɞɢɬ, ɱɟɪɟɡ 

ɨɩɪɟɞɟɥɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɢ ɧɚ ɜɵɯɨɞɟ ɩɨɥɭɱɚɟɬɫɹ ɧɚɛɨɪ ɫɢɦɜɨɥɨɜ. ɋɬɨɢɬ 

ɡɚɦɟɬɢɬɶ, ɱɬɨ ɧɚɛɨɪ ɫɢɦɜɨɥɨɜ ɞɥɹ ɨɞɢɧɚɤɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɜɫɟɝɞɚ 

ɨɞɢɧɚɤɨɜɵɣ, ɬɚɤ ɤɚɤ ɫɦɵɫɥ ɯɟɲɢɪɨɜɚɧɢɹ ɬɟɪɹɟɬɫɹ.  

Ȼɚɡɚ ɬɪɚɧɡɚɤɰɢɣ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɤɚɠɞɵɦ ɭɱɚɫɬɧɢɤɨɦ ɫɟɬɢ, ɬɨ ɟɫɬɶ 

ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɨɛɪɚɛɨɬɤɚ. ɐɟɩɨɱɤɚ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɜɫɟ 

ɬɪɚɧɡɚɤɰɢɢ, ɩɪɨɢɡɜɟɞɟɧɧɵɟ ɜ ɫɢɫɬɟɦɟ.  

ɇɚɩɪɢɦɟɪ, ɭ ɧɚɫ ɟɫɬɶ ɛɥɨɤɧɨɬ, ɞɨɫɬɭɩ ɤ ɤɨɬɨɪɨɦɭ ɟɫɬɶ ɭ ɧɟɫɤɨɥɶɤɢɯ 

ɱɟɥɨɜɟɤ, ɤɚɠɞɵɣ ɞɟɧɶ ɜ ɧёɦ ɩɪɨɢɡɜɨɞɹɬɫɹ ɢɡɦɟɧɟɧɢɹ, ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɢ ɛɭɞɭɬ 

ɬɪɚɧɡɚɤɰɢɹɦɢ. Ʉɚɠɞɵɣ, ɤɬɨ ɯɨɱɟɬ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɰɟɩɨɱɤɟ ɛɥɨɤɨɜ ɞɚɧɧɨɝɨ 

ɛɥɨɤɧɨɬɚ ɭɜɢɞɢɬ, ɤɬɨ ɢ ɤɨɝɞɚ ɢɡɦɟɧɢɥ ɢɧɮɨɪɦɚɰɢɸ, ɢ ɤɚɤɚɹ-ɢɧɮɨɪɦɚɰɢɹ ɛɵɥɚ 

ɢɡɦɟɧɟɧɚ. ɗɬɨ ɜɨɡɦɨɠɧɨ ɛɥɚɝɨɞɚɪɹ ɯɷɲ-ɫɭɦɦɚɦ, ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɰɟɥɨɫɬɧɨɫɬɢ 

ɢɧɮɨɪɦɚɰɢɢ. Ʉɚɠɞɚɹ ɬɪɚɧɡɚɤɰɢɹ ɛɭɞɟɬ ɮɨɪɦɢɪɨɜɚɬɶ ɛɥɨɤɢ ɰɟɥɨɫɬɧɨɫɬɢ, ɞɥɹ 

ɬɨɝɨ ɱɬɨɛɵ ɩɨɞɬɜɟɪɞɢɬɶ ɢɧɮɨɪɦɚɰɢɸ. Ⱦɜɟ ɡɚɩɢɫɢ ɜ ɛɥɨɤɧɨɬɟ ɨɛɪɚɡɭɸɬ ɞɜɟ 

ɬɪɚɧɡɚɤɰɢɢ, ɞɚɥɟɟ ɨɧɢ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɨɞɢɧ ɛɥɨɤ, ɫɨɞɟɪɠɚɳɢɣ ɯɷɲ-ɫɭɦɦɭ 

ɩɪɨɲɥɵɯ ɬɪɚɧɡɚɤɰɢɣ, ɝɞɟ ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ ɢɯ ɩɪɚɜɢɥɶɧɨɫɬɶ, ɩɨɫɪɟɞɫɬɜɨɦ 

ɫɪɚɜɧɟɧɢɹ, ɟɫɥɢ ɛɭɞɟɬ ɧɚɣɞɟɧɨ ɨɬɥɢɱɢɟ, ɬɨ ɞɚɧɧɵɣ ɛɥɨɤ ɧɟ ɛɭɞɟɬ ɩɨɞɬɜɟɪɠɞɟɧ. 

Ȼɨɥɟɟ ɩɨɞɪɨɛɧɭɸ ɤɚɪɬɢɧɭ ɰɟɩɨɱɤɢ ɛɥɨɤɨɜ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 1. 
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Ɋɢɫɭɧɨɤ 1 – ɋɬɪɭɤɬɭɪɚ ɰɟɩɨɱɤɢ ɛɥɨɤɨɜ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɥɸɛɚɹ ɤɪɢɩɬɨɜɚɥɸɬɚ ɫɨɞɟɪɠɢɬ ɦɢɥɥɢɨɧɵ ɬɚɤɢɯ ɰɟɩɨɱɟɤ, 

ɨɧɢ ɪɚɫɩɪɟɞɟɥɟɧɨ ɯɪɚɧɹɬɫɹ ɧɚ ɦɢɥɥɢɨɧɚɯ ɤɨɦɩɶɸɬɟɪɚɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɩɨ ɜɫɟɦɭ 

ɦɢɪɭ.  

 

1.2 Ɉɫɧɨɜɵ ɤɪɢɩɬɨɝɪɚɮɢɢ ɤɪɢɩɬɨɜɚɥɸɬ 
 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɜ ɢɧɬɟɪɧɟɬ ɬɟɯɧɨɥɨɝɢɹɯ ɩɪɟɜɵɲɟ ɜɫɟɝɨ, ɡɚɳɢɬɚ ɫɢɫɬɟɦɵ, 

ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɫɬɶ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜ ɞɨɜɟɪɢɹ ɤ ɫɢɫɬɟɦɟ. 

Ʉɪɢɩɬɨɜɚɥɸɬɵ ɢɫɩɨɥɶɡɭɸɬ ɤɪɢɩɬɨɝɪɚɮɢɸ ɞɥɹ ɡɚɳɢɬɵ ɫɜɨɟɣ ɫɢɫɬɟɦɵ, ɨɧɚ 

ɨɫɧɨɜɚɧɚ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɧɚ ɦɚɬɟɦɚɬɢɤɟ, ɩɨɷɬɨɦɭ ɥɸɛɨɣ ɧɟɡɧɚɤɨɦɵɣ ɭɱɚɫɬɧɢɤ 

ɫɟɬɢ, ɦɨɠɟɬ ɞɨɜɟɪɹɬɶ ɞɪɭɝɨɦɭ ɭɱɚɫɬɧɢɤɭ ɫɟɬɢ ɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɢɧɫɬɪɭɦɟɧɬ 

ɞɨɜɟɪɢɹ – ɷɬɨ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɲɢɮɪɵ ɢ ɰɢɮɪɨɜɵɟ ɩɨɞɩɢɫɢ.  

Ʉɪɢɩɬɨɝɪɚɮɢɹ - ɷɬɨ ɦɟɬɨɞ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɪɟɞɨɜɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 

ɩɪɢɧɰɢɩɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɮɨɪɦɟ, ɬɚɤ ɱɬɨ 

ɬɨɥɶɤɨ ɬɟ ɥɸɞɢ, ɞɥɹ ɤɨɬɨɪɵɯ ɨɧɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ, ɦɨɝɭɬ ɱɢɬɚɬɶ ɢ ɨɛɪɚɛɚɬɵɜɚɬɶ 

ɢɧɮɨɪɦɚɰɢɸ. Ʉɪɢɩɬɨɝɪɚɮɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɠɟ ɬɵɫɹɱɢ ɥɟɬ ɞɥɹ ɬɚɣɧɨɝɨ 

ɨɛɳɟɧɢɹ. ɋɚɦɨɟ ɪɚɧɧɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɪɢɩɬɨɝɪɚɮɢɢ ɛɵɥɨ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɜ 



 

9 
 

ɝɪɨɛɧɢɰɟ, ɧɚɣɞɟɧɧɨɣ ɜ Ⱦɪɟɜɧɟɦ ɰɚɪɫɬɜɟ ɜ ȿɝɢɩɬɟ ɨɤɨɥɨ 1900 ɝɨɞɚ ɞɨ ɧɚɲɟɣ 

ɷɪɵ. 

 
1.2.1 ȼɢɞɵ ɲɢɮɪɨɜɚɧɢɹ 
 

ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɤɪɢɩɬɨɝɪɚɮɢɢ ɹɜɥɹɟɬɫɹ ɲɢɮɪɨɜɚɧɢɟ. 

ɒɢɮɪɨɜɚɧɢɟ ɜ ɨɛɵɱɧɨɦ ɩɨɧɢɦɚɧɢɢ — ɷɬɨ ɜɨɡɦɨɠɧɨɫɬɶ ɜ ɰɟɥɹɯ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɩɟɪɟɞɚɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɜ ɜɢɞɟ ɛɟɫɫɦɵɫɥɟɧɧɨɝɨ ɧɚɛɨɪɚ ɫɢɦɜɨɥɨɜ, ɤɨɬɨɪɵɣ ɜ 

ɞɚɥɶɧɟɣɲɟɦ ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɤ ɢɡɧɚɱɚɥɶɧɨɣ ɮɨɪɦɟ ɫ ɩɨɦɨɳɶɸ ɤɥɸɱɟɣ ɢ 

ɚɥɝɨɪɢɬɦɨɜ.  

ɉɪɨɜɟɞɟɦ ɨɛɡɨɪ ɫɩɨɫɨɛɨɜ ɲɢɮɪɨɜɚɧɢɹ. 

ɋɚɦɵɦ ɫɬɚɪɵɦ ɢ ɢɡɜɟɫɬɧɵɦ ɦɟɬɨɞɨɦ ɲɢɮɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɢɦɦɟɬɪɢɱɧɚɹ 

ɤɪɢɩɬɨɝɪɚɮɢɹ. Ɋɚɛɨɬɚɟɬ ɩɨ ɩɪɢɧɰɢɩɭ ɧɚɥɢɱɢɹ ɤɥɸɱɟɣ ɭ ɭɱɚɫɬɧɢɤɨɜ ɩɟɪɟɞɚɱɢ 

ɢɧɮɨɪɦɚɰɢɢ. ɋ ɩɨɦɨɳɶɸ ɤɥɸɱɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɲɢɮɪɨɜɚɧɢɟ ɢ ɞɟɲɢɮɪɨɜɚɧɢɟ 

ɢɧɮɨɪɦɚɰɢɢ. ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɢɜɟɞɟɧɚ ɫɬɪɭɤɬɭɪɚ ɪɚɛɨɬɵ ɬɚɤɨɝɨ ɲɢɮɪɨɜɚɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 2 – ɋɢɦɦɟɬɪɢɱɧɨɟ ɲɢɮɪɨɜɚɧɢɟ 

 

ɋɥɟɞɭɸɳɢɦ ɫɩɨɫɨɛɨɦ ɲɢɮɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɚɫɫɢɦɟɬɪɢɱɧɨɟ ɲɢɮɪɨɜɚɧɢɟ.  

Ⱦɚɧɧɭɸ ɤɨɧɰɟɩɰɢɸ ɩɪɢɞɭɦɚɥ ɛɪɢɬɚɧɫɤɢɣ ɦɚɬɟɦɚɬɢɤ Ⱦɠɟɣɦɫ ɗɥɥɢɫ. Ɉɧ 

ɩɪɟɞɩɨɥɨɠɢɥ, ɱɬɨ ɢɧɮɨɪɦɚɰɢɸ ɧɭɠɧɨ ɲɢɮɪɨɜɚɬɶ ɨɞɧɢɦ ɤɥɸɱɨɦ, ɚ ɩɪɨɰɟɫɫ 

ɞɟɲɢɮɪɨɜɚɧɢɹ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɜɟɪɲɟɧɧɨ ɞɪɭɝɢɦ ɤɥɸɱɨɦ, ɤɨɬɨɪɵɣ 

ɛɭɞɟɬ ɨɬɩɪɚɜɥɟɧ ɜɦɟɫɬɟ ɫ ɫɨɨɛɳɟɧɢɟɦ. 
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Ⱥɫɢɦɦɟɬɪɢɱɧɨɟ ɲɢɮɪɨɜɚɧɢɟ ɢɫɩɨɥɶɡɭɟɬ ɞɜɚ ɤɥɸɱɚ ɞɥɹ ɲɢɮɪɨɜɚɧɢɹ 

ɢɧɮɨɪɦɚɰɢɢ. ɋɟɤɪɟɬɧɵɟ ɤɥɸɱɢ ɨɛɦɟɧɢɜɚɸɬɫɹ ɱɟɪɟɡ ɢɧɬɟɪɧɟɬ ɢɥɢ ɞɪɭɝɭɸ 

ɛɨɥɶɲɭɸ ɫɟɬɶ. ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɥɸɛɨɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫ ɩɪɢɜɚɬɧɵɦ ɤɥɸɱɨɦ 

ɦɨɠɟɬ ɪɚɫɲɢɮɪɨɜɚɬɶ ɫɨɨɛɳɟɧɢɟ, ɢ ɩɨɷɬɨɦɭ ɚɫɢɦɦɟɬɪɢɱɧɨɟ ɲɢɮɪɨɜɚɧɢɟ 

ɢɫɩɨɥɶɡɭɟɬ ɞɜɚ ɫɜɹɡɚɧɧɵɯ ɤɥɸɱɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɉɬɤɪɵɬɵɣ ɤɥɸɱ 

ɞɨɫɬɭɩɟɧ ɜɫɟɦ, ɤɬɨ ɡɚɯɨɱɟɬ ɨɬɩɪɚɜɢɬɶ ɜɚɦ ɫɨɨɛɳɟɧɢɟ. ȼɬɨɪɨɣ ɩɪɢɜɚɬɧɵɣ ɤɥɸɱ 

ɯɪɚɧɢɬɫɹ ɜ ɫɟɤɪɟɬɟ. 

 ɂɧɮɨɪɦɚɰɢɹ, ɡɚɲɢɮɪɨɜɚɧɧɚɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɬɤɪɵɬɨɝɨ ɤɥɸɱɚ, ɦɨɠɟɬ 

ɛɵɬɶ ɞɟɲɢɮɪɨɜɚɧɚ ɬɨɥɶɤɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɢɜɚɬɧɨɝɨ ɤɥɸɱɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 

ɫɨɨɛɳɟɧɢɟ, ɡɚɲɢɮɪɨɜɚɧɧɨɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɢɜɚɬɧɨɝɨ ɤɥɸɱɚ, ɦɨɠɟɬ ɛɵɬɶ 

ɞɟɲɢɮɪɨɜɚɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɬɤɪɵɬɨɝɨ ɤɥɸɱɚ. 

ɇɚɩɪɢɦɟɪ, ȼɚɫɹ ɯɨɱɟɬ ɨɬɩɪɚɜɢɬɶ ɫɨɨɛɳɟɧɢɟ Ʉɢɪɢɥɥɭ. ɍ Ʉɢɪɢɥɥɚ ɟɫɬɶ 

ɨɬɤɪɵɬɵɣ ɤɥɸɱ ɢ ɡɚɤɪɵɬɵɣ ɤɥɸɱ, ɨɧ ɨɬɩɪɚɜɥɹɟɬ ɨɬɤɪɵɬɵɣ ɤɥɸɱ ȼɚɫɟ, ɚ ȼɚɫɹ, 

ɩɨɥɭɱɢɜ ɞɚɧɧɵɣ ɤɥɸɱ ɜɫɬɚɜɥɹɟɬ ɟɝɨ ɜ ɩɟɪɟɞɚɜɚɟɦɨɟ ɫɨɨɛɳɟɧɢɟ ɢ ɬɨɥɶɤɨ 

Ʉɢɪɢɥɥ ɫɦɨɠɟɬ ɟɝɨ ɪɚɫɲɢɮɪɨɜɚɬɶ.  

Ɇɚɬɟɦɚɬɢɱɟɫɤɢɦ ɹɡɵɤɨɦ, ɷɬɨ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɮɭɧɤɰɢɟɣ. A 

— ɨɬɤɪɵɬɵɣ ɤɥɸɱ, a — ɩɪɢɜɚɬɧɵɣ. Ʉɥɸɱɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧɵ ɞɪɭɝ ɫ 

ɞɪɭɝɨɦ ɱɟɪɟɡ ɮɭɧɤɰɢɸ: 

                           (1.1) 

 

ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɢɜɟɞɟɧɚ ɫɬɪɭɤɬɭɪɚ ɪɚɛɨɬɵ ɚɫɫɢɦɟɬɪɢɱɧɨɝɨ ɲɢɮɪɨɜɚɧɢɹ.  

 

 
Ɋɢɫɭɧɨɤ 3 – Ⱥɫɢɦɦɟɬɪɢɱɧɨɟ ɲɢɮɪɨɜɚɧɢɟ 
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1.2.2 Ʉɪɢɩɬɨɝɪɚɮɢɹ ɫ ɩɨɦɨɳɶɸ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɤɪɢɜɵɯ 
 

Bitcoin ɢ ɞɪɭɝɢɟ ɤɪɢɩɬɨɜɚɥɸɬɵ ɢɫɩɨɥɶɡɭɸɬ ɜ ɫɜɨɟɣ ɤɪɢɩɬɨɝɪɚɮɢɢ 

ɲɢɮɪɨɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɤɪɢɜɵɯ. 

ɗɥɥɢɩɬɢɱɟɫɤɚɹ ɤɪɢɜɚɹ — ɷɬɨ ɜɧɟɲɧɟ ɞɨɜɨɥɶɧɨ ɩɪɨɫɬɚɹ ɮɭɧɤɰɢɹ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɡɚɩɢɫɵɜɚɟɦɚɹ ɜ ɜɢɞɟ ɬɚɤ ɧɚɡɵɜɚɟɦɨɣ ɮɨɪɦɵ ȼɟɣɟɪɲɬɪɚɫɫɚ:  

                          (1.2) 

 

ȼ ɤɪɢɩɬɨɜɚɥɸɬɚɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɪɢɜɚɹ ɩɨɞ ɧɚɡɵɜɚɧɢɟɦ SECP256K1. 

ɍɪɚɜɧɟɧɢɟ ɞɥɹ ɤɪɢɜɨɣ SECP256K1 ɢɦɟɟɬ ɜɢɞ: 

                       (1.3) 

 

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɨɤɚɡɚɧ ɜɢɞ ɞɚɧɧɨɣ ɤɪɢɜɨɣ. 

 

 
Ɋɢɫɭɧɨɤ 4 – Ʉɪɢɜɚɹ SECP256K1 

 

ɗɥɥɢɩɬɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɢɦɟɸɬ ɧɟɫɤɨɥɶɤɨ ɫɜɨɣɫɬɜ:  

1) ɇɟɜɟɪɬɢɤɚɥɶɧɚɹ ɥɢɧɢɹ, ɩɟɪɟɫɟɤɚɸɳɚɹ ɞɜɟ ɧɟɤɚɫɚɬɟɥɶɧɵɟ ɬɨɱɤɢ ɧɚ 

ɤɪɢɜɨɣ, ɩɟɪɟɫɟɱɟɬ ɬɪɟɬɶɸ ɬɨɱɤɭ ɧɚ ɤɪɢɜɨɣ.  
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2) ɋɭɦɦɨɣ ɞɜɭɯ ɬɨɱɟɤ ɧɚ ɤɪɢɜɨɣ P + Q ɧɚɡɵɜɚɟɬɫɹ ɬɨɱɤɚ R, ɤɨɬɨɪɚɹ 

ɹɜɥɹɟɬɫɹ ɨɬɪɚɠɟɧɢɟɦ ɬɨɱɤɢ -R (ɩɨɫɬɪɨɟɧɧɨɣ ɩɭɬɟɦ ɩɪɨɞɨɥɠɟɧɢɹ ɩɪɹɦɨɣ (P; Q) 

ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɤɪɢɜɨɣ) ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ X. 

 

 
Ɋɢɫɭɧɨɤ 5 – ɋɜɨɣɫɬɜɚ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɤɪɢɜɨɣ 

 

ȿɫɥɢ ɠɟ ɩɪɨɜɟɫɬɢ ɩɪɹɦɭɸ ɱɟɪɟɡ ɞɜɟ ɬɨɱɤɢ, ɢɦɟɸɳɢɟ ɤɨɨɪɞɢɧɚɬɵ ɜɢɞɚ P 

(a, b) ɢ Q (a, -b), ɬɨ ɨɧɚ ɛɭɞɟɬ ɩɚɪɚɥɥɟɥɶɧɚ ɨɫɢ ɨɪɞɢɧɚɬ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟ ɛɭɞɟɬ 

ɬɪɟɬɶɟɣ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ. ɑɬɨɛɵ ɪɟɲɢɬɶ ɷɬɭ ɩɪɨɛɥɟɦɭ, ɜɜɨɞɢɬɫɹ ɬɚɤ 

ɧɚɡɵɜɚɟɦɚɹ ɬɨɱɤɚ ɧɚ ɛɟɫɤɨɧɟɱɧɨɫɬɢ (point of infinity), ɨɛɨɡɧɚɱɚɟɦɚɹ ɤɚɤ O. 

ɉɨɷɬɨɦɭ, ɟɫɥɢ ɩɟɪɟɫɟɱɟɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ, ɭɪɚɜɧɟɧɢɟ ɩɪɢɧɢɦɚɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

                                (1.4) 

 

ȼ ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɤɪɢɩɬɨɝɪɚɮɢɢ (ECC) ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɤɚɹ ɠɟ ɤɪɢɜɚɹ, 

ɬɨɥɶɤɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɧɚɞ ɧɟɤɨɬɨɪɵɦ ɤɨɧɟɱɧɵɦ ɩɨɥɟɦ. Ʉɨɧɟɱɧɨɟ ɩɨɥɟ ɜ 

ɤɨɧɬɟɤɫɬɟ ECC ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ, ɤɚɤ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɣ ɧɚɛɨɪ 

ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɱɢɫɟɥ, ɜ ɤɨɬɨɪɨɦ ɞɨɥɠɟɧ ɨɤɚɡɵɜɚɬɶɫɹ ɪɟɡɭɥɶɬɚɬ ɤɚɠɞɨɝɨ 

ɜɵɱɢɫɥɟɧɢɹ. 

ɇɚɩɪɢɦɟɪ, 9 mod 7 = 2. Ɂɞɟɫɶ ɦɵ ɢɦɟɟɦ ɤɨɧɟɱɧɨɟ ɩɨɥɟ ɨɬ 0 ɞɨ 6, ɢ ɜɫɟ 

ɨɩɟɪɚɰɢɢ ɩɨ ɦɨɞɭɥɸ 7, ɧɚɞ ɤɚɤɢɦ ɛɵ ɱɢɫɥɨɦ ɨɧɢ ɧɢ ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ, ɞɚɞɭɬ 

ɪɟɡɭɥɶɬɚɬ, ɩɨɩɚɞɚɸɳɢɣ ɜ ɷɬɨɬ ɞɢɚɩɚɡɨɧ. 
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ɗɥɥɢɩɬɢɱɟɫɤɚɹ ɤɪɢɜɚɹ ɛɢɬɤɨɣɧɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɧɚ ɤɨɧɟɱɧɨɦ ɩɨɥɟ ɩɨ 

ɦɨɞɭɥɸ 67, ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

 

 
Ɋɢɫɭɧɨɤ 6 – ɗɥɥɢɩɬɢɱɟɫɤɚɹ ɤɪɢɜɚɹ ɛɢɬɤɨɣɧɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɧɚ ɤɨɧɟɱɧɨɦ ɩɨɥɟ ɩɨ 

ɦɨɞɭɥɸ 67 

 

ȼ ɩɪɨɬɨɤɨɥɟ ɛɢɬɤɨɣɧɚ ɡɚɮɢɤɫɢɪɨɜɚɧ ɧɚɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ 

ɷɥɥɢɩɬɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɢ ɟё ɤɨɧɟɱɧɨɝɨ ɩɨɥɹ, ɱɬɨɛɵ ɤɚɠɞɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɢɫɩɨɥɶɡɨɜɚɥ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɵɣ ɧɚɛɨɪ ɭɪɚɜɧɟɧɢɣ. ɋɪɟɞɢ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɜɵɞɟɥɹɸɬ ɭɪɚɜɧɟɧɢɟ ɤɪɢɜɨɣ (equation), ɡɧɚɱɟɧɢɟ ɦɨɞɭɥɹ ɩɨɥɹ 

(prime modulo), ɛɚɡɨɜɭɸ ɬɨɱɤɭ ɧɚ ɤɪɢɜɨɣ (base point) ɢ ɩɨɪɹɞɨɤ ɛɚɡɨɜɨɣ ɬɨɱɤɢ 

(order). ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɩɨɞɛɢɪɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨ ɢ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɛɨɥɶɲɢɦ 

ɩɪɨɫɬɵɦ ɱɢɫɥɨɦ. 

ȼ ɛɢɬɤɨɣɧɟ ɤɪɢɜɚɹ secp256k1 ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫ ɚɥɝɨɪɢɬɦɨɦ 

ɰɢɮɪɨɜɨɣ ɩɨɞɩɢɫɢ ECDSA (elliptic curve digital signature algorithm). ȼ ECDSA 

ɫɟɤɪɟɬɧɵɣ ɤɥɸɱ — ɷɬɨ ɫɥɭɱɚɣɧɨɟ ɱɢɫɥɨ ɦɟɠɞɭ ɟɞɢɧɢɰɟɣ ɢ ɡɧɚɱɟɧɢɟɦ ɩɨɪɹɞɤɚ. 

Ɉɬɤɪɵɬɵɣ ɤɥɸɱ ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɟɤɪɟɬɧɨɝɨ: ɩɨɫɥɟɞɧɢɣ ɭɦɧɨɠɚɟɬɫɹ 

ɧɚ ɡɧɚɱɟɧɢɟ ɛɚɡɨɜɨɣ ɬɨɱɤɢ. ɍɪɚɜɧɟɧɢɟ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

                                                                (1.5) 
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ȼɵɱɢɫɥɟɧɢɟ ɨɬɤɪɵɬɨɝɨ ɤɥɸɱɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɟɯ ɠɟ ɨɩɟɪɚɰɢɣ 

ɭɞɜɨɟɧɢɹ ɢ ɫɥɨɠɟɧɢɹ ɬɨɱɟɤ. ɗɬɨ ɬɪɢɜɢɚɥɶɧɚɹ ɡɚɞɚɱɚ, ɤɨɬɨɪɭɸ ɨɛɵɱɧɵɣ 

ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɢɥɢ ɫɦɚɪɬɮɨɧ ɪɟɲɚɟɬ ɡɚ ɦɢɥɥɢɫɟɤɭɧɞɵ. Ⱥ ɜɨɬ 

ɨɛɪɚɬɧɚɹ ɡɚɞɚɱɚ (ɩɨɥɭɱɟɧɢɟ ɫɟɤɪɟɬɧɨɝɨ ɤɥɸɱɚ ɩɨ ɩɭɛɥɢɱɧɨɦɭ) — ɹɜɥɹɟɬɫɹ 

ɩɪɨɛɥɟɦɨɣ ɞɢɫɤɪɟɬɧɨɝɨ ɥɨɝɚɪɢɮɦɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɫɱɢɬɚɟɬɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨ 

ɫɥɨɠɧɨɣ (ɯɨɬɹ ɫɬɪɨɝɨɝɨ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɷɬɨɦɭ ɮɚɤɬɭ ɧɟɬ).  

Ʉɨɝɞɚ ɩɚɪɚ ɫɟɤɪɟɬɧɵɣ/ɩɭɛɥɢɱɧɵɣ ɤɥɸɱ ɩɨɥɭɱɟɧɚ, ɟё ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɞɥɹ ɩɨɞɩɢɫɢ ɞɚɧɧɵɯ. ɗɬɢ ɞɚɧɧɵɟ ɦɨɝɭɬ ɛɵɬɶ ɥɸɛɨɣ ɞɥɢɧɵ. ɚɥɝɨɪɢɬɦ ɩɨɞɩɢɫɢ 

ɞɚɧɧɵɯ z ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

Ɂɞɟɫɶ, G — ɛɚɡɨɜɚɹ ɬɨɱɤɚ, n — ɩɨɪɹɞɨɤ, d — ɩɪɢɜɚɬɧɵɣ ɤɥɸɱ, Q – 

ɩɭɛɥɢɱɧɵɣ ɤɥɸɱ, k – ɚɜɬɨɝɟɧɟɪɢɪɭɸɳɟɟɫɹ ɱɢɫɥɨ. 

1) Ɉɬɤɪɵɬɵɣ ɤɥɸɱ  

                       (1.6) 

 

2) ɍɦɧɨɠɢɬɶ G ɧɚ ɫɥɭɱɚɣɧɨɟ ɱɢɫɥɨ «k» ɢ ɩɨɫɬɪɨɢɬɶ ɷɬɭ ɬɨɱɤɭ ɧɚ 
ɝɪɚɮɢɤɟ, ɤɨɨɪɞɢɧɚɬɚɦɢ ɷɬɨɣ ɬɨɱɤɢ ɹɜɥɹɸɬɫɹ (x, y). ɬ. ɟ.: 

 

                          (1.7) 

 

3) Ɂɚɬɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɚ ɡɧɚɱɟɧɢɹ r ɢ s ɬɚɤɢɟ, ɱɬɨ: 

                           (1.8) 

                                      (1.9) 

 

4) Ƚɟɧɟɪɚɰɢɹ ɬɨɱɤɢ (r, s), ɨɬɩɪɚɜɤɚ ɧɚ ɩɨɞɩɢɫɶ. 
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1.2.3 ɗɥɟɤɬɪɨɧɧɚɹ ɩɨɞɩɢɫɶ ɢ ɩɪɨɜɟɪɤɚ ɜ Bitcoin 

 

ɗɥɟɤɬɪɨɧɧɚɹ ɩɨɞɩɢɫɶ ɹɜɥɹɟɬɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɤɪɢɩɬɨɝɪɚɮɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɪɢɬɶ 

ɰɟɥɨɫɬɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɢ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɜɢɞɟ, ɚɜɬɨɪɫɬɜɨ ɢ ɩɨɞɬɜɟɪɞɢɬɶ ɮɚɤɬ 

ɩɨɞɩɢɫɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ. ɉɨɫɬɪɨɟɧɚ ɧɚ ɨɫɧɨɜɟ ɩɭɛɥɢɱɧɵɯ ɢ ɩɪɢɜɚɬɧɵɯ 

ɤɥɸɱɟɣ.  

ɋɨɡɞɚɧɢɟ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɞɩɢɫɢ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

Ɉɬɩɪɚɜɢɬɟɥɶ ɯɨɱɟɬ ɩɨɞɩɢɫɚɬɶ ɞɨɤɭɦɟɧɬ. ɉɟɪɜɵɦ ɞɟɥɨɦ ɜɵɩɨɥɧɹɟɬɫɹ 

ɯɟɲɢɪɨɜɚɧɢɟ ɞɨɤɭɦɟɧɬɚ, ɤ ɯɷɲ-ɫɭɦɦɟ ɞɨɛɚɜɥɹɟɬɫɹ ɩɪɢɜɚɬɧɵɣ ɤɥɸɱ 

ɨɬɩɪɚɜɢɬɟɥɹ, ɚ ɞɚɥɶɲɟ ɩɨɥɭɱɟɧɧɵɣ ɧɚɛɨɪ ɞɚɧɧɵɯ ɭɯɨɞɢɬ ɧɚ ɩɨɞɬɜɟɪɠɞɟɧɢɟ 

ɨɬɩɪɚɜɢɬɟɥɸ. ɉɨɥɭɱɚɬɟɥɶ, ɢɫɩɨɥɶɡɭɹ ɩɭɛɥɢɱɧɵɣ ɤɥɸɱ ɨɬɩɪɚɜɢɬɟɥɹ ɞɟɲɢɮɪɭɟɬ 

ɞɨɤɭɦɟɧɬ ɢ ɩɨɥɭɱɚɟɬ ɯɷɲ-ɫɭɦɦɭ ɞɨɤɭɦɟɧɬɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɞɚɥɶɧɟɣɲɟɟ 

ɫɪɚɜɧɟɧɢɟ ɢ ɩɨɞɬɜɟɪɠɞɟɧɢɟ. 

Bitcoin ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɨɯɨɠɢɣ ɫɰɟɧɚɪɢɣ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɞɩɢɫɢ ɨ 

ɫɨɜɟɪɲɟɧɧɵɯ ɬɪɚɧɡɚɤɰɢɹɯ. ɋ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ validate_signature ɜɫɬɪɨɟɧɧɨɣ ɜ 

Bitcoin ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜɟɪɢɮɢɤɚɰɢɹ, ɱɬɨ ɨɬɩɪɚɜɢɬɟɥɶ ɨɬɩɪɚɜɢɥ ɞɟɧɶɝɢ 

ɩɨɥɭɱɚɬɟɥɸ. Ⱥ ɨɫɬɚɥɶɧɵɟ ɭɱɚɫɬɧɢɤɢ ɫɟɬɢ, ɦɨɝɭɬ ɩɪɨɜɟɪɢɬɶ, ɱɬɨ ɞɚɧɧɚɹ 

ɬɪɚɧɡɚɤɰɢɹ ɢ ɩɪɨɲɥɚ, ɢɫɩɨɥɶɡɭɹ ɨɬɤɪɵɬɵɣ ɤɥɸɱ ɨɬɩɪɚɜɢɬɟɥɹ. 

 

1.3 Ɍɪɚɧɡɚɤɰɢɢ ɜ Bitcoin 
 

Ɍɪɚɧɡɚɤɰɢɹ - ɷɬɨ ɩɨɞɩɢɫɚɧɧɵɟ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɛɥɨɤɱɟɣɧ 

ɤɪɢɩɬɨɜɚɥɸɬɵ. ȼ ɧɟɣ ɯɪɚɧɹɬɫɹ ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɚɤ: ɤɨɥɢɱɟɫɬɜɨ ɜɚɥɸɬɵ 

(amount) ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɩɭɛɥɢɱɧɨɦɭ ɤɥɸɱɭ – ɚɞɪɟɫɭ 

ɩɨɥɶɡɨɜɚɬɟɥɹ Bitcoin, ɚ ɬɚɤɠɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɩɪɚɜɥɹɟɦɨɣ ɜɚɥɸɬɵ, ɫɫɵɥɤɢ ɧɚ 

ɩɪɟɞɵɞɭɳɢɟ ɬɪɚɧɡɚɤɰɢɢ, ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɷɬɨɦɭ ɤɥɸɱɭ, ɜɯɨɞɵ (input) – ɡɚɩɢɫɢ 

ɚɞɪɟɫɚ ɨɬɩɪɚɜɢɬɟɥɹ, ɜɵɯɨɞɵ (output) – ɡɚɩɢɫɢ ɚɞɪɟɫɚ ɩɨɥɭɱɚɬɟɥɹ. Ɉɛɳɢɣ ɜɢɞ 

ɬɪɚɧɡɚɤɰɢɢ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 7. 
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Ɋɢɫɭɧɨɤ 7 – ɋɬɪɭɤɬɭɪɚ ɬɪɚɧɡɚɤɰɢɢ 

 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɚɦ ɩɪɨɰɟɫɫ: ȼɚɫɹ ɯɨɱɟɬ ɨɬɩɪɚɜɢɬɶ Ʉɢɪɢɥɥɭ 

ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ Ȼɢɬɤɨɢɧɨɜ. ɋ ɩɨɦɨɳɶɸ ɩɪɢɜɚɬɧɨɝɨ ɤɥɸɱɚ ɛɭɞɟɬ 

ɫɨɡɞɚɧɚ ɡɚɹɜɤɚ ɧɚ ɩɟɪɟɜɨɞ. Ɍɪɚɧɡɚɤɰɢɹ ȼɚɫɢ ɛɭɞɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɩɭɛɥɢɱɧɵɣ 

ɤɨɞ ȼɚɫɢ (ɜɯɨɞ), ɩɭɛɥɢɱɧɵɣ ɤɨɞ Ʉɢɪɢɥɥɚ (ɜɵɯɨɞ), ɤɨɥɢɱɟɫɬɜɨ ɜɚɥɸɬɵ (amount). 

Ⱦɚɥɟɟ ɩɪɨɢɡɨɣɞɟɬ ɩɪɨɰɟɫɫ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɬɪɚɧɡɚɤɰɢɢ ɩɨ ɚɥɝɨɪɢɬɦɭ 

ɤɪɢɩɬɨɝɪɚɮɢɢ ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɧɟɟ. 

ɉɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɛɥɨɤɨɜ ɬɪɚɧɡɚɤɰɢɣ ɦɨɠɟɬ ɛɵɬɶ 

ɡɚɬɹɧɭɬ, ɬɚɤ ɤɚɤ ɤɪɢɩɬɨɜɚɥɸɬɵ ɪɚɛɨɬɚɸɬ ɡɚ ɫɱёɬ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɩɨɫɨɛɧɨɫɬɟɣ 

ɤɨɦɩɶɸɬɟɪɨɜ ɦɚɣɧɟɪɨɜ – ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɹɬ ɛɥɨɤɢ. ɋɤɨɪɨɫɬɶ 

ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɬɪɚɧɡɚɤɰɢɣ ɪɚɡɥɢɱɧɚɹ ɜ 2018 ɝɨɞɭ ɞɥɹ Bitcoin ɩɨɞɬɜɟɪɠɞɟɧɢɟ 

ɫɨɫɬɚɜɥɹɥɨ ɨɬ 10 ɞɨ 60 ɦɢɧɭɬ, ɞɥɹ ɤɪɢɩɬɨɜɚɥɸɬɵ Ethereum 15 - 30 ɫɟɤɭɧɞ. 

 

1.4 Ⱦɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɩɪɢɥɨɠɟɧɢɹ  
 

 ȼ 2015 ɝɨɞɭ ɛɵɥɚ ɡɚɩɭɳɟɧɚ ɤɪɢɩɬɨɜɚɥɸɬɚ Ethereum, ɪɚɡɪɚɛɨɬɚɧɧɚɹ 

ɪɭɫɫɤɨ-ɤɚɧɚɞɫɤɢɦ ɩɪɨɝɪɚɦɦɢɫɬɨɦ ȼɢɬɚɥɢɟɦ Ȼɭɬɟɪɢɧɵɦ. Ɉɫɨɛɟɧɧɨɫɬɶɸ 

Ethereum ɹɜɥɹɥɨɫɶ ɫɨɡɞɚɧɢɟ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɨɜ. ɋɦɚɪɬ-ɤɨɧɬɪɚɤɬ – ɷɬɨ 

ɤɨɦɩɶɸɬɟɪɧɵɣ ɚɥɝɨɪɢɬɦ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬɫɹ ɜɧɭɬɪɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɵ ɢ ɫ ɩɨɦɨɳɶɸ ɭɫɥɨɜɢɣ, ɡɚɞɚɧɧɵɯ ɜ ɤɨɞɟ, ɤɨɧɬɪɨɥɢɪɭɟɬ ɜɚɥɸɬɵ ɦɟɠɞɭ 

ɭɱɚɫɬɧɢɤɚɦɢ ɤɨɧɬɪɚɤɬɚ. Ƚɥɚɜɧɵɦ ɭɫɥɨɜɢɟɦ ɫɨɡɞɚɧɢɹ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɨɩɢɫɚɬɶ ɩɪɨɰɟɫɫɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɹɡɵɤɨɦ. 

 ɋɦɚɪɬ-ɤɨɧɬɪɚɤɬ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ: ɩɨɞɩɢɫɚɧɬɨɜ, ɩɪɟɞɦɟɬ ɫɞɟɥɤɢ, ɭɫɥɨɜɢɹ 

ɫɞɟɥɤɢ, ɫɜɹɡɶ ɫ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɩɥɚɬɮɨɪɦɨɣ 
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɨɜ ɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɩɨɡɜɨɥɢɥɨ 

ɫɨɡɞɚɜɚɬɶ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɢɥɢ ɠɟ ɩɪɨɝɪɚɦɦɵ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬ 

ɜɨɡɦɨɠɧɨɫɬɢ ɤɪɢɩɬɨɜɚɥɸɬ. Ɍɚɤɢɟ ɩɪɨɞɭɤɬɵ ɫɬɚɥɢ ɧɚɡɵɜɚɬɶɫɹ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦɢ ɩɪɢɥɨɠɟɧɢɹɦɢ. ɉɪɢɦɟɪ ɬɚɤɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɩɪɢɜɟɞɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 8. ɗɬɨ ɪɭɫɫɤɚɹ ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɫɬɚɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 

ɨɩɥɚɱɟɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟё ɤɚɱɟɫɬɜɚ ɢ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɢ ɚɭɞɢɬɨɪɢɢ, ɜɫɟ 

ɞɟɣɫɬɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɥɨɤɱɟɣɧɚ ɢ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɨɜ Ethereum. 

 

  
Ɋɢɫɭɧɨɤ 8 - ɉɪɢɦɟɪ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɫɚɣɬ Golos.io 

 

1.5 ɉɨɞɜɟɞɟɧɢɟ ɢɬɨɝɨɜ ɩɟɪɜɨɣ ɝɥɚɜɵ 
 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɛɵ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɢ ɨɫɧɨɜ ɤɪɢɩɬɨɝɪɚɮɢɢ ɤɪɢɩɬɨɜɚɥɸɬ. Ȼɵɥɢ 

ɜɵɹɜɥɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɤɪɢɩɬɨɜɚɥɸɬɵ Bitcoin, ɩɪɢɧɰɢɩɵ ɟɟ ɪɚɛɨɬɵ. Ɂɚɬɪɨɧɭɬɵ 

ɜɨɡɦɨɠɧɨɫɬɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɢ ɢɯ ɩɪɢɦɟɪɵ. 

ɉɨɥɭɱɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨɦɨɝɥɚ ɜ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɹ ɨ ɦɟɬɨɞɨɥɨɝɢɢ 

ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɢɧɬɟɝɪɢɪɭɟɬ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɜ 

ɩɪɨɰɟɫɫ ɚɪɟɧɞɵ ɠɢɥɶɹ. 
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Ƚɥɚɜɚ 2 ɋɪɟɞɫɬɜɚ ɢ ɦɟɬɨɞɵ ɪɚɡɪɚɛɨɬɤɢ 
 

2.1 Ɉɩɢɫɚɧɢɟ ɢ ɮɭɧɤɰɢɨɧɚɥ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ 
 

ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɫɞɟɥɨɤ ɦɟɠɞɭ 

ɚɪɟɧɞɨɞɚɬɟɥɹɦɢ ɢ ɥɸɞɶɦɢ, ɤɨɬɨɪɵɟ ɯɨɬɹɬ ɚɪɟɧɞɨɜɚɬɶ ɧɟɞɜɢɠɢɦɨɫɬɶ. ɉɨɦɢɦɨ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɜɟɞɟɧɢɹ ɞɚɧɧɵɯ ɫɞɟɥɨɤ, ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɨɫɨɛɟɧɧɨɫɬɶ 

ɞɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɢɦɟɧɟɧɢɢ 

ɞɟɰɟɧɬɪɚɥɢɡɚɰɢɢ ɢ ɩɪɢɜɟɞɟɧɢɸ ɟё ɤ ɬɢɩɭ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 

ɩɨɫɪɟɞɫɬɜɨɦ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɨɜ ɤɪɢɩɬɨɜɚɥɸɬɵ Ethereum.  

ȼɧɟɞɪɟɧɢɟ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɫɞɟɥɨɤ. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɛɭɞɟɬ ɡɚɤɥɸɱɚɬɶɫɹ ɜ ɤɨɧɬɪɨɥɟ ɫɞɟɥɤɢ c ɩɨɦɨɳɶɸ ɫɦɚɪɬ-

ɤɨɧɬɪɚɤɬɚ. 

Ɏɭɧɤɰɢɨɧɚɥ ɭ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɚ ɛɥɨɤɚ, ɩɟɪɜɵɣ 

ɛɥɨɤ ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɡɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɫɢɫɬɟɦɨɣ, ɜɬɨɪɨɣ ɠɟ 

ɛɥɨɤ ɧɚɩɪɚɜɥɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɮɭɧɤɰɢɨɧɚɥ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɨɜ. 

ɉɟɪɜɵɣ ɛɥɨɤ: 

1) Ɋɟɝɢɫɬɪɚɰɢɹ ɢ ɚɜɬɨɪɢɡɚɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ – ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶɫɹ ɢ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɪɢɡɚɰɢɢ ɩɨɥɭɱɚɬɶ ɩɪɚɜɚ ɧɚ 

ɩɨɫɥɟɞɭɸɳɢɣ ɮɭɧɤɰɢɨɧɚɥ 

2) ɋɨɡɞɚɧɢɟ ɡɚɩɢɫɟɣ ɨɛ ɚɪɟɧɞɟ ɧɟɞɜɢɠɢɦɨɫɬɢ – ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɨɡɞɚɬɶ ɡɚɩɢɫɶ ɨ ɫɞɚɱɟ/ɫɧɹɬɢɢ ɧɟɞɜɢɠɢɦɨɫɬɢ ɢɫɯɨɞɹ ɢɡ ɰɟɥɟɣ 

ɩɨɥɶɡɨɜɚɬɟɥɹ. 

3) Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɡɚɩɢɫɟɣ ɩɨɥɶɡɨɜɚɬɟɥɟɣ – ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɡɚɩɢɫɢ, ɞɨɛɚɜɥɹɬɶ ɧɨɜɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɥɢɛɨ 

ɭɞɚɥɹɬɶ ɢɧɮɨɪɦɚɰɢɸ ɜɩɥɨɬɶ ɞɨ ɭɞɚɥɟɧɢɹ ɡɚɩɢɫɢ. 

4) Ɏɢɥɶɬɪɚɰɢɹ ɡɚɩɢɫɟɣ – ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɮɢɥɶɬɪɨɜɚɬɶ 

ɡɚɩɢɫɢ ɩɨ ɥɨɤɚɰɢɢ, ɫɬɨɢɦɨɫɬɢ ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

ȼɬɨɪɨɣ ɛɥɨɤ: 
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1) ɋɨɡɞɚɧɢɟ ɫɞɟɥɤɢ – ɝɟɧɟɪɚɰɢɹ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɚ ɩɪɢ ɪɟɲɟɧɢɢ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɞɚɬɶ/ɫɧɹɬɶ ɧɟɞɜɢɠɢɦɨɫɬɶ 

2) Ɉɩɥɚɬɚ ɫɞɟɥɤɢ – ɨɩɥɚɬɚ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɫɞɟɥɤɢ ɜ ɫɟɬɢ Ethereum 

3) Ɋɚɫɬɨɪɠɟɧɢɟ ɫɞɟɥɤɢ – ɪɚɫɬɨɪɠɟɧɢɟ ɫɞɟɥɤɢ ɜ ɫɥɭɱɚɟ ɜɵɹɜɥɟɧɧɵɯ 

ɩɪɨɛɥɟɦ ɫ ɩɨɦɨɳɶɸ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɚ 

 

2.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ  
 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɪɚɫɫɦɨɬɪɟɧɢɹ 

ɛɭɞɭɳɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɨɜ, ɛɵɥɢ ɜɵɞɜɢɧɭɬɵ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɟ: 

1) Ɉɬɤɪɵɬɨɫɬɶ (ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɛɥɸɞɚɬɶ ɡɚ ɩɪɨɰɟɫɫɚɦɢ ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɣ) 

2) ɇɚɞɟɠɧɨɫɬɶ (ɩɥɚɬɮɨɪɦɚ ɫɬɚɛɢɥɶɧɨ ɪɚɛɨɬɚɟɬ ɜ ɬɟɱɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ) 

3) ɍɞɨɛɫɬɜɨ ɪɚɡɪɚɛɨɬɤɢ ɢ ɧɚɥɢɱɢɟ ɞɨɤɭɦɟɧɬɚɰɢɢ 

4) Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɶ 

5) ɉɨɧɹɬɧɨɫɬɶ ɫɢɫɬɟɦɵ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 

 

2.3  ȼɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ ɂɋ 
 

ȼɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɜɥɢɹɟɬ ɧɚ ɟё ɞɚɥɶɧɟɣɲɭɸ 

ɠɢɡɧɶ, ɩɨɷɬɨɦɭ ɜɚɠɧɨ ɜɵɛɢɪɚɬɶ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɜɢɞ ɩɨɫɬɪɨɟɧɢɹ ɢ 

ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɂɋ. 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ ɚɪɯɢɬɟɤɬɭɪ ɂɋ: 

1) Ɉɞɧɨɭɪɨɜɧɟɜɚɹ, ɤɨɝɞɚ ɜɫɟ ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɨɞɧɨɦ 

ɤɨɦɩɶɸɬɟɪɟ ɢ ɜ ɨɞɧɨɦ ɦɟɫɬɟ, ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɬɚɤɨɝɨ ɩɨɧɹɬɢɹ ɤɚɤ ɛɚɡɚ ɞɚɧɧɵɯ, 

ɟɫɬɶ ɥɢɲɶ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ, ɤɨɬɨɪɵɣ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɧɮɨɪɦɚɰɢɸ 

ɩɨɥɶɡɨɜɚɬɟɥɸ. ɇɚɩɪɢɦɟɪ, ɫɬɚɧɞɚɪɬɧɨɟ ɩɪɢɥɨɠɟɧɢɟ Windows «Ȼɥɨɤɧɨɬ» 
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2) Ⱦɜɭɯɭɪɨɜɧɟɜɚɹ, ɜɫɟ ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɞɧɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɧɨ ɜ 

ɚɪɯɢɬɟɤɬɭɪɭ ɜɤɥɸɱɚɟɬɫɹ ɛɚɡɚ ɞɚɧɧɵɯ, ɢɡ ɤɨɬɨɪɨɣ ɫ ɩɨɦɨɳɶɸ ɡɚɩɪɨɫɨɜ ɦɨɠɧɨ 

ɜɵɜɨɞɢɬɶ ɢɧɮɨɪɦɚɰɢɸ. 

3) Ɇɧɨɝɨɭɪɨɜɧɟɜɚɹ ɚɪɯɢɬɟɤɬɭɪɚ, ɫɬɚɜɲɚɹ ɩɨɩɭɥɹɪɧɨɣ ɩɨɫɥɟ ɫɨɡɞɚɧɢɹ 

ɢɧɬɟɪɧɟɬɚ, ɤɨɝɞɚ ɤɚɪɤɚɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɟ ɩɪɢɥɨɠɟɧɢɟ. 

ɉɨɥɶɡɨɜɚɬɟɥɶ (ɤɥɢɟɧɬ) ɞɟɥɚɹ ɤɚɤɢɟ-ɥɢɛɨ ɞɟɣɫɬɜɢɹ ɩɟɪɟɞɚёɬ ɧɚ ɫɟɪɜɟɪ ɡɚɩɪɨɫɵ, 

ɤɨɬɨɪɵɟ ɜɩɨɫɥɟɞɫɬɜɢɢ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɢ ɩɨɫɵɥɚɸɬɫɹ ɨɛɪɚɬɧɨ ɩɨɥɶɡɨɜɚɬɟɥɸ. 

ɋɟɣɱɚɫ ɞɚɧɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɢɞɟɪɠɢɜɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɪɚɡɪɚɛɨɬɱɢɤɢ 

ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ.  

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɚɪɟɧɞɵ ɠɢɥɶɹ ɛɭɞɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɫɟɬɢ 

ɤɪɢɩɬɨɜɚɥɸɬ Ethereum.  

 

2.4 ɋɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɂɋ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ CASE-ɫɪɟɞɫɬɜ, 

ɜ ɱɚɫɬɧɨɫɬɢ ɞɢɚɝɪɚɦɦ UML, ɬɚɤ ɤɚɤ ɨɧɢ ɩɨɡɜɨɥɹɸɬ ɜ ɭɩɪɨɳɟɧɧɨɦ ɜɢɞɟ 

ɩɨɤɚɡɵɜɚɬɶ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɫɢɫɬɟɦɵ. ɉɪɨɝɪɚɦɦɧɵɦ ɫɪɟɞɫɬɜɨɦ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɞɢɚɝɪɚɦɦ ɛɭɞɟɬ StarUML ɢ ɨɧɥɚɣɧ ɫɟɪɜɢɫ draw.io 

ɋɟɪɜɟɪɧɚɹ ɱɚɫɬɶ ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɚɧɚ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python, ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɪɟɣɦɜɨɪɤɚ Django, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɚɬɬɟɪɧ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ MVC.  

Ⱦɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɭɡɥɨɦ ɤɪɢɩɬɨɜɚɥɸɬɵ 

Ethereum ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python 

– web3.py, ɨɩɢɫɵɜɚɸɳɢɣ ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɦɚɪɬ-

ɤɨɧɬɪɚɤɬɚɦɢ ɢ ɫɟɬɶɸ Ethereum.  

ɋɦɚɪɬ-ɤɨɧɬɪɚɤɬ, ɪɟɚɥɢɡɭɸɳɢɣ ɨɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ ɨɩɥɚɬɵ ɢ ɡɚɤɥɸɱɟɧɢɹ 

ɞɨɝɨɜɨɪɚ ɚɪɟɧɞɵ, ɛɭɞɟɬ ɧɚɩɢɫɚɧ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Solidity. 

ɋɍȻȾ ɢɫɩɨɥɶɡɭɟɦɨɟ ɜ ɫɢɫɬɟɦɟ SQlite3 – ɩɪɨɫɬɚɹ ɢ ɩɨɧɹɬɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ, 

ɞɥɹ ɧɟɛɨɥɶɲɢɯ ɩɪɨɟɤɬɨɜ.  
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ɋɟɪɜɟɪ ɛɚɡ ɞɚɧɧɵɯ ɧɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, ɧɚ ɷɬɨ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ 

ɩɪɢɱɢɧ: 

1) Ɇɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɚɧɧɵɯ ɞɥɹ ɯɪɚɧɟɧɢɹ 

2) ɉɪɨɬɨɬɢɩ, ɧɟ ɢɦɟɸɳɢɣ ɰɟɥɢ ɜɵɯɨɞɢɬɶ ɧɚ ɪɵɧɨɤ 

3) ɑɚɫɬɶ ɞɚɧɧɵɯ ɛɭɞɟɬ ɪɚɫɩɪɟɞɟɥɟɧɚ ɜ ɫɟɬɢ Ethereum 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɪɟɞɟ 

ɪɚɡɪɚɛɨɬɤɢ PyCharm ɤɨɦɩɚɧɢɢ JetBrains.  

Ʉɨɦɩɨɧɟɧɬɧɭɸ ɞɢɚɝɪɚɦɦɭ ɚɪɯɢɬɟɤɬɭɪɵ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ 

ɪɢɫɭɧɤɟ 9. 

 

 
Ɋɢɫɭɧɨɤ 9 – Ⱥɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ ɧɚ ɞɢɚɝɪɚɦɦɟ ɤɨɦɩɨɧɟɧɬɨɜ UML 

 

2.5  ɋɦɚɪɬ-ɤɨɧɬɪɚɤɬɵ 
 

Ⱦɥɹ ɫɨɟɞɢɧɟɧɢɹ ɩɟɪɜɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ ɫɢɫɬɟɦɵ ɫ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ, ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɵ. Ɉɧɢ 

ɩɨɡɜɨɥɹɸɬ ɩɪɨɩɢɫɚɬɶ ɥɨɝɢɤɭ ɢ ɫɬɪɭɤɬɭɪɭ ɜɵɩɨɥɧɟɧɢɹ ɞɟɣɫɬɜɢɣ ɦɟɠɞɭ 
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ɭɱɚɫɬɧɢɤɚɦɢ ɫɞɟɥɤɢ. ɋɦɚɪɬ-ɤɨɧɬɪɚɤɬɵ ɢɫɩɨɥɶɡɭɸɬ ɫɬɚɬɢɱɟɫɤɢ ɬɢɩɢɡɢɪɨɜɚɧɧɵɣ 

JavaScript-ɩɨɞɨɛɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɫɨɡɞɚɧɧɵɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɫɚɦɨɜɵɩɨɥɧɹɸɳɢɯɫɹ ɤɨɧɬɪɚɤɬɨɜ, ɢɫɩɨɥɧɹɸɳɢɯɫɹ ɧɚ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ 

Ethereum (EVM).  Ɉɫɧɨɜɨɣ ɦɟɬɨɞɨɥɨɝɢɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ 

ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ. ɉɪɨɰɟɫɫ ɤɨɦɩɢɥɹɰɢɢ ɩɟɪɟɜɨɞɢɬ ɤɨɞ ɜ ɛɚɣɬ-ɤɨɞ, ɤ ɤɨɬɨɪɨɦɭ 

ɦɨɠɧɨ ɨɛɪɚɳɚɬɶɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɞɜɨɢɱɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɩɪɢɥɨɠɟɧɢɣ ABI.  

Ɉɫɧɨɜɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜɧɭɬɪɢ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɨɜ ɹɜɥɹɸɬɫɹ ɚɞɪɟɫ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɫɟɬɢ Ethereum, ɚɞɪɟɫ ɫɚɦɨɝɨ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɚ ɢ ɢɧɬɟɪɮɟɣɫ ABI. 

ɇɚ ɪɢɫɭɧɤɟ 10 ɩɨɤɚɡɚɧɚ ɫɬɪɭɤɬɭɪɚ ɞɜɨɢɱɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɤɨɧɬɪɚɤɬɚ ɩɨ ɚɪɟɧɞɟ 

ɠɢɥɶɹ. 

 

 
Ɋɢɫɭɧɨɤ 10 – ɂɧɬɟɪɮɟɣɫ ABI 

 

ɉɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ ɢ ɤɨɦɩɢɥɹɰɢɢ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɨɜ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɜ ɨɧɥɚɣɧ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ Remix. Ⱦɚɧɧɚɹ ɫɪɟɞɚ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬ 

ɧɚɩɢɫɚɧɢɟ, ɤɨɦɩɢɥɹɰɢɸ, ɡɚɩɭɫɤ ɧɚɩɢɫɚɧɧɵɯ ɤɨɧɬɪɚɤɬɨɜ, ɞɟɛɚɝɝɢɧɝ, 

ɬɟɫɬɢɪɨɜɚɧɢɟ ɢ ɞɪ. ɋ ɩɨɦɨɳɶɸ ɧɟё ɩɨɥɭɱɢɬɫɹ ɢɡɜɥɟɱɶ ABI ɢ bytecode 

ɤɨɧɬɪɚɤɬɚ, ɤɨɬɨɪɵɣ ɩɨɧɚɞɨɛɢɬɫɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɥɨɝɢɤɢ 

ɢɧɬɟɪɮɟɣɫɚ web3.py. 
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Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɧɵɟ ɞɟɣɫɬɜɢɹ ɜ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɟ ɩɟɪɟɧɨɫɢɥɢɫɶ 

ɜ ɫɟɬɶ Ethereum, ɧɭɠɧɨ ɫɪɟɞɫɬɜɚɦɢ web3.py ɩɪɨɢɡɜɟɫɬɢ ɫɨɟɞɢɧɟɧɢɟ ɫ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɩɪɨɜɚɣɞɟɪɨɦ (ɭɡɥɨɦ). ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɥɢɛɨ ɷɦɭɥɹɬɨɪ 

ɫɟɬɢ, ɨ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɭɩɨɦɹɧɭɬɨ ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɥɢɡɚɰɢɢ, ɥɨɤɚɥɶɧɵɣ ɩɪɨɜɚɣɞɟɪ, 

ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɧɚ ɤɨɦɩɶɸɬɟɪ ɫɤɚɱɢɜɚɟɬɫɹ ɫɟɬɶ Ethereum, ɥɢɛɨ HTTP-

ɩɪɨɜɚɣɞɟɪɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɭɞɚɥёɧɧɨ. ȼ ɷɬɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɭɞɚɥёɧɧɵɣ ɩɪɨɜɚɣɞɟɪ Infura.io, ɫ ɩɨɦɨɳɶɸ ɫɜɨɢɯ ɦɟɬɨɞɨɜ, ɨɧ ɩɨɡɜɨɥɹɟɬ 

ɨɬɩɪɚɜɥɹɬɶ ɞɚɧɧɵɟ ɜ ɫɟɬɶ. Cɟɬɶɸ ɹɜɥɹɟɬɫɹ ɬɟɫɬɨɜɚɹ Kovan Network, ɤɨɬɨɪɚɹ 

ɫɨɡɞɚɧɚ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ, ɬɚɤ ɤɚɤ ɜ ɧɟɣ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɧɚɫɬɨɹɳɟɣ 

ɜɚɥɸɬɵ. ɇɚ ɪɢɫɭɧɤɟ 11 ɩɨɤɚɡɚɧɚ ɜɟɛ-ɫɬɪɚɧɢɰɚ ɩɪɨɜɚɣɞɟɪɚ, ɫɨ ɫɬɚɬɢɫɬɢɤɨɣ 

ɜɵɡɨɜɨɜ ɦɟɬɨɞɨɜ ɤ ɫɟɬɢ ɡɚ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ. 

 

 
Ɋɢɫɭɧɨɤ 11 – ɋɬɪɚɧɢɰɚ ɫɬɚɬɢɫɬɢɤɢ Infura.io 

 

    ȼɵɡɨɜ ɮɭɧɤɰɢɣ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɚ ɜ ɫɟɬɢ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɧɚɥɢɱɢɟ 

ɩɪɢɜɚɬɧɵɯ ɤɥɸɱɟɣ, ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɭɳɟɫɬɜɨɜɚɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɩɢɫɵɜɚɬɶ 

ɬɪɚɧɡɚɤɰɢɢ, ɬɚɤ ɤɚɤ ɛɟɡ ɷɬɨɝɨ ɧɟ ɛɭɞɟɬ ɩɨɧɢɦɚɧɢɹ ɤɬɨ ɩɪɨɢɡɜɨɞɢɬ ɷɬɢ ɞɟɣɫɬɜɢɹ. 

Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɲɥɨɫɶ ɩɨɥɭɱɢɬɶ ɩɪɢɜɚɬɧɵɟ ɤɥɸɱɢ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɣ 

ɪɚɫɲɢɪɟɧɢɹ ɞɥɹ ɛɪɚɭɡɟɪɚ Chrome - Metamask. ɂɡɧɚɱɚɥɶɧɨ ɛɵɥɢ ɫɨɡɞɚɧɵ 

ɚɤɤɚɭɧɬɵ ɜ ɬɟɫɬɨɜɨɣ ɫɟɬɢ Ethereum – Kovan Network, ɞɚɥɟɟ ɢɡ ɢɧɬɟɪɮɟɣɫɚ 

ɫɚɦɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɛɵɥɢ ɡɚɩɪɨɲɟɧɵ ɩɪɢɜɚɬɧɵɟ ɤɥɸɱɢ. 
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Ƚɥɚɜɚ 3 Ɋɟɚɥɢɡɚɰɢɹ ɫɢɫɬɟɦɵ 
 

3.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɨ ɫɪɟɞɫɬɜɚɦ UML-ɞɢɚɝɪɚɦɦ 
 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɛɵɥɚ ɜɵɛɪɚɧɚ ɦɟɬɨɞɨɥɨɝɢɹ UML, ɬɚɤ ɤɚɤ 

ɨɧɚ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɫɜɨɛɨɞɧɨ ɨɛɴɹɫɧɢɬɶ ɫɬɪɭɤɬɭɪɭ ɫɜɹɡɢ ɢ ɨɬɧɨɲɟɧɢɹ ɜɧɭɬɪɢ 

ɫɢɫɬɟɦɵ.  

UML – ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (Unified Modeling 

Language) – ɷɬɨ ɫɢɫɬɟɦɚ ɨɛɨɡɧɚɱɟɧɢɣ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɨɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ȿɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ, ɫɩɟɰɢɮɢɤɚɰɢɢ, ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɢ 

ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ. 

ɋɥɨɜɚɪɶ UML ɜɤɥɸɱɚɟɬ ɬɪɢ ɜɢɞɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɛɥɨɤɨɜ: 

1) Ⱦɢɚɝɪɚɦɦɵ 

2) ɋɭɳɧɨɫɬɢ 

3) ɋɜɹɡɢ 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɞɢɚɝɪɚɦɦ, ɧɨ ɞɥɹ ɨɩɢɫɚɧɢɹ ɧɚɲɟɣ ɫɢɫɬɟɦɵ 

ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ 3 ɬɢɩɚ: 

1) Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ 

2) Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ 

3) Ⱦɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (Use Case) 

 

3.1.1 Ɉɫɧɨɜɧɵɟ ɞɢɚɝɪɚɦɦɵ UML ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ 
 

1) Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɤɨɬɨɪɵɣ ɝɪɚɮ, 

ɜɟɪɲɢɧɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ ɷɥɟɦɟɧɬɵ ɬɢɩɚ "ɤɥɚɫɫɢɮɢɤɚɬɨɪ", ɤɨɬɨɪɵɟ 

ɫɜɹɡɚɧɵ ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ ɫɬɪɭɤɬɭɪɧɵɯ ɨɬɧɨɲɟɧɢɣ. 

ɇɚ ɪɢɫɭɧɤɟ 12 ɩɨɤɚɡɚɧɚ ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɞɥɹ ɩɪɨɰɟɫɫɚ ɚɪɟɧɞɵ ɠɢɥɶɹ. 

ɋɭɳɟɫɬɜɭɸɬ ɤɥɚɫɫɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɫɞɟɥɨɤ, ɨɛɴɹɜɥɟɧɢɣ ɢ ɤɨɧɬɪɚɤɬɨɜ. 
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Ɋɢɫɭɧɨɤ 12 - Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɩɪɨɰɟɫɫɚ ɚɪɟɧɞɵ ɠɢɥɶɹ ɜɧɭɬɪɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

 
2) Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɚɤɰɟɧɬɢɪɭɟɬ ɜɧɢɦɚɧɢɟ ɧɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɟɣɫɬɜɢɣ, ɤɨɬɨɪɵɟ ɜ 

ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɪɢɜɨɞɹɬ ɤ ɩɨɥɭɱɟɧɢɸ ɠɟɥɚɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ. Ɉɧɢ ɦɨɝɭɬ ɛɵɬɶ 

ɩɨɫɬɪɨɟɧɵ ɞɥɹ ɨɬɞɟɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɤɨɨɩɟɪɚɰɢɢ, ɦɟɬɨɞɚ ɢ ɬ. ɞ. 

Ⱦɢɚɝɪɚɦɦɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɹɜɥɹɸɬɫɹ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ ɞɢɚɝɪɚɦɦ ɚɜɬɨɦɚɬɨɜ, ɧɨ 

ɟɫɥɢ ɧɚ ɜɬɨɪɨɣ ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɫɬɚɬɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɹɦ, ɬɨ ɧɚ 

ɩɟɪɜɨɣ – ɞɟɣɫɬɜɢɹɦ. 

Ƚɪɚɮɢɱɟɫɤɢ ɞɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɚɤ ɢ ɞɢɚɝɪɚɦɦɚ ɚɜɬɨɦɚɬɨɜ, 

ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɝɪɚɮɚ, ɜɟɪɲɢɧɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ 

ɞɟɣɫɬɜɢɹ ɢɥɢ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɚ ɞɭɝɚɦɢ – ɩɟɪɟɯɨɞɵ ɦɟɠɞɭ ɧɢɦɢ. ɇɚɩɨɦɧɢɦ, ɱɬɨ 

ɜ UML ɞɟɣɫɬɜɢɟ – ɷɬɨ ɚɬɨɦɚɪɧɚɹ ɨɩɟɪɚɰɢɹ, ɜɵɩɨɥɧɟɧɢɟ ɤɨɬɨɪɨɣ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 

ɩɪɟɪɜɚɧɨ, ɚ ɞɟɹɬɟɥɶɧɨɫɬɶ – ɫɨɫɬɚɜɧɚɹ ɨɩɟɪɚɰɢɹ, ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɟɟ ɩɪɟɪɵɜɚɧɢɹ. 

ɉɟɪɟɯɨɞ ɤ ɫɥɟɞɭɸɳɟɦɭ ɞɟɣɫɬɜɢɸ ɢɥɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɪɚɛɚɬɵɜɚɟɬ ɫɪɚɡɭ ɩɨ ɢɯ 

ɡɚɜɟɪɲɟɧɢɢ.  
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ɇɚ ɪɢɫɭɧɤɟ 13 ɩɪɢɜɟɞɟɧɚ ɞɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɫɨɡɞɚɧɢɹ 

ɫɞɟɥɤɢ ɨɛ ɚɪɟɧɞɟ ɠɢɥɶɹ, ɟё ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɢ ɨɩɥɚɬɵ. 

 
Ɋɢɫɭɧɨɤ 13 - Ⱦɢɚɝɪɚɦɦɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɫɨɡɞɚɧɢɹ ɢ ɨɩɥɚɬɵ ɫɞɟɥɤɢ 
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3) Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (ɫɰɟɧɚɪɢɟɜ ɩɨɜɟɞɟɧɢɹ, 

ɩɪɟɰɟɞɟɧɬɨɜ) ɹɜɥɹɟɬɫɹ ɢɫɯɨɞɧɵɦ ɤɨɧɰɟɩɬɭɚɥɶɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɫɢɫɬɟɦɵ ɜ 

ɩɪɨɰɟɫɫɟ ɟɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ. Ⱦɚɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɫɨɫɬɨɢɬ ɢɡ 

ɚɤɬɟɪɨɜ, ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɧɢɦɢ. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ 

ɞɢɚɝɪɚɦɦɵ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɚɤɠɟ ɨɛɳɢɟ ɷɥɟɦɟɧɬɵ ɧɨɬɚɰɢɢ: ɩɪɢɦɟɱɚɧɢɹ 

ɢ ɦɟɯɚɧɢɡɦɵ ɪɚɫɲɢɪɟɧɢɹ. 

ɋɭɬɶ ɞɚɧɧɨɣ ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ: ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɢɫɬɟɦɚ 

ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɦɧɨɠɟɫɬɜɚ ɚɤɬɟɪɨɜ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɫ ɫɢɫɬɟɦɨɣ ɫ 

ɩɨɦɨɳɶɸ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɉɪɢ 

ɷɬɨɦ ɚɤɬɟɪɨɦ (ɞɟɣɫɬɜɭɸɳɢɦ ɥɢɰɨɦ, ɚɤɬɚɧɬɨɦ, ɚɤɬɨɪɨɦ) ɧɚɡɵɜɚɟɬɫɹ ɥɸɛɨɣ 

ɨɛɴɟɤɬ, ɫɭɛɴɟɤɬ ɢɥɢ ɫɢɫɬɟɦɚ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɚɹ ɫ ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɢɫɬɟɦɨɣ 

ɢɡɜɧɟ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɚɪɢɚɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ – ɷɬɨ ɫɩɟɰɢɮɢɤɚɰɢɹ ɫɟɪɜɢɫɨɜ 

(ɮɭɧɤɰɢɣ), ɤɨɬɨɪɵɟ ɫɢɫɬɟɦɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɚɤɬɟɪɭ. ɇɚ ɪɢɫɭɧɤɟ 14 ɩɪɢɜɟɞɟɧɚ 

Use-case ɞɢɚɝɪɚɦɦɚ ɫɰɟɧɚɪɢɟɜ ɩɨɜɟɞɟɧɢɹ ɚɪɟɧɞɚɬɨɪɚ ɢ ɚɪɟɧɞɨɞɚɬɟɥɹ. 

 

 
Ɋɢɫɭɧɨɤ 14 - Use-case ɞɢɚɝɪɚɦɦɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɩɨ ɚɪɟɧɞɟ ɠɢɥɶɹ 
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3.2  Ɋɟɚɥɢɡɚɰɢɹ ɩɟɪɜɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ 
 

ɋɨɡɞɚɧɢɟ ɛɥɨɤɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɫɚɣɬɨɦ ɞɨɥɠɧɨ ɛɵɥɨ ɛɵɬɶ 

ɩɪɨɫɬɵɦ ɢ ɞɪɭɠɟɥɸɛɧɵɦ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɮɭɧɤɰɢɣ ɩɟɪɜɨɝɨ 

ɛɥɨɤɚ, ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɮɪɟɣɦɜɨɪɤ ɹɡɵɤɚ Python ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɣ Django. ȼ ɤɪɚɬɤɢɟ ɫɪɨɤɢ ɭɞɚɥɨɫɶ ɫɨɡɞɚɬɶ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ, 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɟ ɬɪɟɛɨɜɚɧɢɹɦ ɫɢɫɬɟɦɵ.  

 

 
Ɋɢɫɭɧɨɤ 15 – ɋɬɪɭɤɬɭɪɚ ɲɚɛɥɨɧɨɜ HTML-ɪɚɡɦɟɬɤɢ ɜ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ PyCharm 

 

Ʉɨɦɩɨɧɟɧɬɵ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɪɚɡɞɟɥɟɧɵ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɜ 

ɤɨɬɨɪɵɯ ɩɪɨɩɢɫɚɧɚ ɥɨɝɢɤɚ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɰɟɥɨɦ: ɚɤɤɚɭɧɬɵ, ɫɞɟɥɤɢ, 

ɚɜɬɨɪɢɡɚɰɢɹ, ɩɨɞɫɢɫɬɟɦɚ ɩɭɬɟɣ, ɲɚɛɥɨɧɵ ɪɚɡɦɟɬɤɢ, ɜɫё ɷɬɨ ɨɛɪɚɡɭɟɬ ɤɨɧɟɱɧɨɟ 

ɩɪɢɥɨɠɟɧɢɟ. ɇɚ ɪɢɫɭɧɤɟ 15 ɩɨɤɚɡɚɧɵ ɲɚɛɥɨɧɵ, ɨɛɪɚɡɭɸɳɢɟ ɫɚɣɬ, ɫɬɪɭɤɬɭɪɚ 

ɲɚɛɥɨɧɨɜ (Templates), ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɟɨɬɴɟɦɥɟɦɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɮɪɟɣɦɜɨɪɤɚ Django. 
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 ɇɚ ɪɢɫɭɧɤɟ 16 ɩɨɤɚɡɚɧɚ ɝɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 16 – Ƚɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

 

Ƚɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ ɫɨɫɬɨɢɬ ɢɡ ɫɢɫɬɟɦɵ ɩɨɢɫɤɚ ɩɨ ɤɜɚɪɬɢɪɚɦ, ɧɚɜɟɪɯɭ 

ɪɚɫɩɨɥɨɠɟɧ ɧɚɜɢɝɚɰɢɨɧɧɵɣ ɛɚɪ, ɤɨɬɨɪɵɣ ɩɨɦɨɝɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹɦ 

ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɩɨ ɪɚɡɞɟɥɚɦ ɫɚɣɬɚ 

Ⱦɥɹ ɩɨɥɧɨɝɨ ɞɨɫɬɭɩɚ ɧɚ ɫɚɣɬ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶɫɹ ɢ 

ɩɪɨɣɬɢ ɚɜɬɨɪɢɡɚɰɢɸ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɪɚɧɢɰɚɯ.  

ɋɭɳɟɫɬɜɭɟɬ ɪɚɡɞɟɥ, ɤɨɬɨɪɵɣ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɧɟɛɨɥɶɲɨɟ 

ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɸ ɫ ɧɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ ɟɝɨ 

ɩɨɥɶɡɨɜɚɧɢɹ. ɇɚ ɪɢɫɭɧɤɟ 16 ɩɨɤɚɡɚɧ ɪɚɡɞɟɥ ɫ ɪɭɤɨɜɨɞɫɬɜɨɦ. 
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Ɋɢɫɭɧɨɤ 17 – Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɧɢɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟɦ 

 

ȼɚɠɧɵɦ ɭɫɥɨɜɢɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɚɣɬɚ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɭ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 

ɩɪɢɜɚɬɧɵɯ ɤɥɸɱɟɣ ɢɯ ɚɤɤɚɭɧɬɨɜ ɜ ɫɟɬɢ ɤɪɢɩɬɨɜɚɥɸɬɵ Ethereum. ɉɪɢɜɚɬɧɵɟ 

ɤɥɸɱɢ, ɧɭɠɧɵ ɞɥɹ ɩɨɞɩɢɫɟɣ ɢ ɨɬɩɪɚɜɥɟɧɢɹ ɬɪɚɧɡɚɤɰɢɣ ɜ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ 

ɭɡɟɥ. ɇɚ ɫɬɪɚɧɢɰɟ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɦɨɠɟɬ ɧɚɣɬɢ ɢɧɫɬɪɭɤɰɢɢ ɨ ɬɨɦ, 

ɤɚɤ ɩɨɥɭɱɢɬɶ ɞɚɧɧɵɣ ɤɥɸɱ. 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɩɨɥɭɱɟɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ 

ɩɪɨɣɬɢ ɪɟɝɢɫɬɪɚɰɢɸ ɧɚ ɫɚɣɬɟ, ɪɟɝɢɫɬɪɚɰɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɱɟɤɛɨɤɫ, ɫ ɩɨɦɨɳɶɸ 

ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɞɟɥɟɧɢɟ ɩɪɚɜ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ȼ ɦɨɞɟɥɢ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɚɤɤɚɭɧɬɨɜ ɜɜɟɞɟɧɚ ɛɭɥɟɜɚ ɩɟɪɟɦɟɧɧɚɹ is_renter (ɜɵ 

ɚɪɟɧɞɨɞɚɬɟɥɶ), ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟё ɡɧɚɱɟɧɢɹ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɪɚɡɥɢɱɧɨɟ 

ɨɬɨɛɪɚɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɚɣɬɟ. Ȼɨɥɶɲɭɸ ɡɚɫɥɭɝɭ ɜ ɪɚɡɝɪɚɧɢɱɟɧɢɟ ɩɪɚɜ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢɝɪɚɸɬ ɬɟɝɢ Django, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ HTML-ɲɚɛɥɨɧɚɯ. ɇɚ 

ɪɢɫɭɧɤɟ 18 ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɨɤɧɨ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
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Ɋɢɫɭɧɨɤ 18 – Ɉɤɧɨ ɪɟɝɢɫɬɪɚɰɢɢ 

 

ɉɨɫɥɟ ɪɟɝɢɫɬɪɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɪɨɯɨɞɢɬ ɩɪɨɰɟɞɭɪɭ ɚɜɬɨɪɢɡɚɰɢɢ ɢ 

ɩɨɩɚɞɚɟɬ ɜ ɩɪɨɮɢɥɶ. Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɪɚɧɟɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɚɜ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɪɚɡɧɵɟ ɷɥɟɦɟɧɬɵ, ɧɨ ɜ ɰɟɥɨɦ ɜɢɞ ɩɪɨɮɢɥɟɣ 

ɨɞɢɧɚɤɨɜɵɣ, ɞɥɹ ɚɪɟɧɞɨɞɚɬɟɥɹ ɢ ɚɪɟɧɞɭɸɳɟɝɨ. 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɞɥɹ ɚɪɟɧɞɨɞɚɬɟɥɹ ɛɭɞɟɬ ɫɨɡɞɚɧɢɟ ɫɜɨɟɝɨ ɨɛɴɹɜɥɟɧɢɹ 

ɨɛ ɚɪɟɧɞɟ. ɋɨɡɞɚɧɢɟ ɨɛɴɹɜɥɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɜɫɬɪɨɟɧɧɵɯ ɜ 

Django ɮɨɪɦ – ɷɥɟɦɟɧɬ, ɤɭɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɜɨɞɢɬ ɫɜɨɢ ɞɚɧɧɵɟ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ 

ɚɥɝɨɪɢɬɦɵ ɫɦɨɝɥɢ ɨɛɪɚɛɨɬɚɬɶ ɩɨɥɭɱɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. ɇɚ ɪɢɫɭɧɤɟ 19 

ɩɨɤɚɡɚɧɚ ɮɨɪɦɚ ɞɨɛɚɜɥɟɧɢɹ ɧɨɜɨɝɨ ɨɛɴɹɜɥɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 19 – Ⱦɨɛɚɜɥɟɧɢɟ ɨɛɴɹɜɥɟɧɢɹ ɨɛ ɚɪɟɧɞɟ ɧɚ ɫɚɣɬ 

 

Ⱦɨɛɚɜɥɹɹ ɨɛɴɹɜɥɟɧɢɟ, ɨɧɨ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɛɚɡɭ ɞɚɧɧɵɯ, ɜ ɬɚɛɥɢɰɭ 

ɨɛɴɹɜɥɟɧɢɣ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɶɡɨɜɚɬɟɥɢ, ɤɨɬɨɪɵɟ ɯɨɬɹɬ ɡɚɤɥɸɱɢɬɶ ɫɞɟɥɤɭ ɨɛ ɚɪɟɧɞɟ 

ɠɢɥɶɹ, ɫɦɨɝɥɢ ɭɜɢɞɟɬɶ ɷɬɨ ɨɛɴɹɜɥɟɧɢɟ ɩɨɬɪɟɛɭɸɬɫɹ ɧɟɤɨɬɨɪɵɟ ɞɟɣɫɬɜɢɹ ɨɬ 

ɚɪɟɧɞɨɞɚɬɟɥɹ. ɇɚ ɪɢɫɭɧɤɟ 20 ɩɨɤɚɡɚɧɚ ɫɬɪɚɧɢɰɚ ɩɪɨɮɢɥɹ ɚɪɟɧɞɨɞɚɬɟɥɹ. 

 

Ɋɢɫɭɧɨɤ 20 – ɉɪɨɮɢɥɶ ɚɪɟɧɞɨɞɚɬɟɥɹ ɫ ɫɨɡɞɚɧɧɵɦ ɨɛɴɹɜɥɟɧɢɟɦ 

 

3.3 Ɋɟɚɥɢɡɚɰɢɹ ɜɬɨɪɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ 
 

Ⱥɥɝɨɪɢɬɦ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɛɵɥ ɧɚɩɢɫɚɧ ɧɚ ɹɡɵɤɟ Solidity, ɢɡ 

ɫɟɛɹ ɨɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ 

ɨɬɧɨɲɟɧɢɣ ɩɨ ɚɪɟɧɞɟ ɠɢɥɶɹ. Ɍɚɤɢɟ ɤɚɤ: ɧɚɱɚɥɨ ɫɚɦɨɣ ɫɞɟɥɤɢ, ɨɩɥɚɬɚ ɡɚ 
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ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚɤɪɵɬɢɟ ɤɨɧɬɪɚɤɬɚ, ɮɭɧɤɰɢɢ ɩɨ ɩɪɨɜɟɪɤɟ ɫɜɟɞɟɧɢɣ ɨɛ 

ɚɪɟɧɞɚɬɨɪɟ ɢ ɚɪɟɧɞɨɞɚɬɟɥɟ, ɩɪɨɜɟɪɤɚ ɫɬɚɬɭɫɚ ɫɞɟɥɤɢ. ɇɚ ɪɢɫɭɧɤɟ 21 ɩɪɢɜɟɞɟɧ 

ɪɢɫɭɧɨɤ ɩɨɤɚɡɵɜɚɸɳɢɣ ɫɬɪɭɤɬɭɪɭ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 21 – ɋɦɚɪɬ-ɤɨɧɬɪɚɤɬ ɜ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ Remix 

 

ȼɟɪɧёɦɫɹ ɤ ɤɨɧɰɭ ɨɩɢɫɚɧɢɹ ɩɟɪɜɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ ɜ ɩɭɧɤɬɟ 3.2. 

ȼ ɩɪɨɮɢɥɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɡɞɚɧɧɚɹ ɤɜɚɪɬɢɪɚ ɢ ɫɭɳɟɫɬɜɭɸɬ ɞɜɟ ɤɧɨɩɤɢ, ɫɨɡɞɚɬɶ 

ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬ ɢ ɭɞɚɥɢɬɶ.  Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɶɡɨɜɚɬɟɥɢ ɫɦɨɝɥɢ ɭɜɢɞɟɬɶ ɷɬɭ 

ɤɜɚɪɬɢɪɭ ɜ ɪɚɡɞɟɥɟ ɨɛɴɹɜɥɟɧɢɣ, ɚɪɟɧɞɨɞɚɬɟɥɶ ɞɨɥɠɟɧ ɢɧɢɰɢɢɪɨɜɚɬɶ ɫɦɚɪɬ-

ɤɨɧɬɪɚɤɬ, ɧɚɠɢɦɚɹ ɧɚ ɤɧɨɩɤɭ «ɋɨɡɞɚɬɶ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬ», ɩɪɨɢɫɯɨɞɹɬ ɞɟɣɫɬɜɢɹ 

ɜɬɨɪɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ, ɚ, ɬɨ ɟɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ.  ɇɚ ɪɢɫɭɧɤɟ 22 ɩɪɟɞɨɫɬɚɜɥɟɧ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ, 

ɤɨɬɨɪɵɣ ɨɛɪɚɛɚɬɵɜɚɟɬ ɞɟɣɫɬɜɢɹ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɞɚɧɧɨɣ ɤɧɨɩɤɢ. 
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Ɋɢɫɭɧɨɤ 22 – Ⱥɥɝɨɪɢɬɦ ɫɨɟɞɢɧɟɧɢɹ ɢ ɜɵɡɨɜɚ ɤɨɧɫɬɪɭɤɬɨɪɚ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɚ 

 

Ⱥɥɝɨɪɢɬɦ ɪɟɚɥɢɡɭɟɬ ɨɫɧɨɜɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɛɢɛɥɢɨɬɟɤɢ web3.py. 

ɂɡɧɚɱɚɥɶɧɨ ɚɥɝɨɪɢɬɦɵ ɛɵɥɢ ɩɪɨɬɟɫɬɢɪɨɜɚɧɵ ɧɚ ɩɪɨɝɪɚɦɦɧɨɦ 

ɨɛɟɫɩɟɱɟɧɢɢ Ganache, ɢɦɢɬɢɪɭɸɳɟɦ ɪɚɛɨɬɭ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɟɬɢ. ɇɚ 

ɪɢɫɭɧɤɟ 23 ɩɨɤɚɡɚɧ ɬɟɪɦɢɧɚɥ ɉɈ Ganache, ɧɚ ɧёɦ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɵɩɨɥɧɟɧɧɚɹ 

ɬɪɚɧɡɚɤɰɢɹ ɩɨ ɫɨɡɞɚɧɢɸ ɤɨɧɬɪɚɤɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 23 – Ɍɟɪɦɢɧɚɥ ɩɪɨɝɪɚɦɦɵ Ganache 

 

Ⱦɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɨɡɞɚɧɢɟ ɫɚɦɨɝɨ ɤɨɧɬɪɚɤɬɚ ɜɵɝɥɹɞɢɬ, ɤɚɤ ɨɤɧɨ, ɤɨɬɨɪɨɟ 

ɩɪɨɫɢɬ ɜɜɟɫɬɢ ɩɪɢɜɚɬɧɵɣ ɤɥɸɱ ɨɬ ɚɤɤɚɭɧɬɚ ɜ ɫɟɬɢ Ethereum. ɉɨɫɥɟ ɷɬɨɝɨ 

ɤɨɧɫɬɪɭɤɬɨɪ ɢɧɢɰɢɚɥɢɡɢɪɭɟɬ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬ, ɫ ɩɨɦɨɳɶɸ ɩɪɢɜɚɬɧɨɝɨ ɤɥɸɱɚ 

ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɩɨɞɩɢɫɶ ɢ ɨɬɩɪɚɜɤɚ ɜ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ ɭɡɟɥ. ȼɫɟ ɚɞɪɟɫɚ, 

ɩɨɥɭɱɟɧɧɵɟ ɜɨ ɜɪɟɦɹ ɫɨɡɞɚɧɢɹ ɤɨɧɬɪɚɤɬɚ, ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ 
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ɫɚɣɬɟ, ɧɚ ɪɢɫɭɧɤɟ 24 ɩɨɤɚɡɚɧ ɢɧɬɟɪɮɟɣɫ ɩɪɨɮɢɥɹ, ɤɨɝɞɚ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬ ɛɵɥ 

ɢɧɢɰɢɚɥɢɡɢɪɨɜɚɧ. 

 

 
Ɋɢɫɭɧɨɤ 24 – ɉɪɨɮɢɥɶ ɚɪɟɧɞɨɞɚɬɟɥɹ ɩɨɫɥɟ ɫɨɡɞɚɧɢɹ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɚ 

 

Ⱥɪɟɧɞɨɞɚɬɟɥɶ ɫɦɨɠɟɬ ɭɜɢɞɟɬɶ ɚɞɪɟɫ ɤɨɧɬɪɚɤɬɚ ɜ ɫɟɬɢ, ɫɬɚɬɭɫ ɤɨɧɬɪɚɤɬɚ, 

ɨɫɧɨɜɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɫɞɟɥɤɟ, ɚɞɪɟɫ ɚɪɟɧɞɭɸɳɟɝɨ ɜ ɫɟɬɢ, ɚ ɬɚɤɠɟ ɤɧɨɩɤɭ, 

ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ ɡɚɜɟɪɲɢɬɶ ɞɟɣɫɬɜɢɟ ɤɨɧɬɪɚɤɬɚ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɩɪɨɜɟɪɢɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɢɫɬɟɦɵ, 

ɤɚɠɞɵɣ ɚɞɪɟɫ ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɫɬɪɚɧɢɰɟ ɩɪɟɞɫɬɚɜɥɟɧ ɫɫɵɥɤɨɣ ɢ ɜɟɞёɬ ɧɚ ɫɚɣɬ 

Etherscan.io. Ʉɨɬɨɪɵɣ ɨɬɨɛɪɚɠɚɟɬ ɜɫɟɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɩɨ ɜɫɟɦɭ ɦɢɪɭ, ɱɬɨ 

ɤɨɧɬɪɚɤɬ ɛɵɥ ɫɨɡɞɚɧ. ɇɚ ɪɢɫɭɧɤɟ 25 ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɫɤɪɢɧɲɨɬ ɫ ɫɚɣɬɚ, ɤɨɬɨɪɵɣ 

ɩɨɤɚɡɵɜɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɨɧɬɪɚɤɬɟ. 

 

 
Ɋɢɫɭɧɨɤ 25 – ɂɧɮɨɪɦɚɰɢɹ ɨ ɤɨɧɬɪɚɤɬɟ ɧɚ ɫɚɣɬɟ Etherscan.io 

 

Ɍɚɤ ɤɚɤ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬ ɫɨɡɞɚɧ, ɜɜɟɞёɧɧɚɹ ɛɭɥɟɜɚ ɩɟɪɟɦɟɧɧɚɹ is_published 

ɩɨɦɟɧɹɟɬ ɫɜɨё ɡɧɚɱɟɧɢɟ ɧɚ True, ɱɬɨ ɩɨɡɜɨɥɢɬ ɫɨɡɞɚɧɧɨɦɭ ɨɛɴɹɜɥɟɧɢɸ 
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ɨɬɨɛɪɚɡɢɬɫɹ ɧɚ ɫɬɪɚɧɢɰɟ ɫ ɩɨɫɥɟɞɧɢɦɢ ɨɛɴɹɜɥɟɧɢɹɦɢ, ɨɧɨ ɩɨɥɧɨɫɬɶɸ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɦɭ, ɤɚɤ ɟё ɡɚɩɨɥɧɹɥ ɚɪɟɧɞɨɞɚɬɟɥɶ. ɋɬɪɚɧɢɰɚ ɩɨɥɧɨɝɨ 

ɨɛɴɹɜɥɟɧɢɹ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɨɩɢɫɚɧɢɟ, ɮɨɬɨɝɪɚɮɢɸ, ɢɧɮɨɪɦɚɰɢɸ ɨɛ 

ɚɪɟɧɞɨɞɚɬɟɥɟ ɢ ɤɧɨɩɤɭ ɫɧɹɬɶ ɜ ɚɪɟɧɞɭ. ɗɬɭ ɤɧɨɩɤɭ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɚɪɟɧɞɭɸɳɢɣ, ɱɬɨɛɵ ɩɨɞɬɜɟɪɞɢɬɶ, ɱɬɨ ɢɦɟɧɧɨ ɨɧ ɛɭɞɟɬ ɥɢɰɨɦ, ɭɱɚɫɬɜɭɸɳɢɦ ɜ 

ɤɨɧɬɪɚɤɬɟ. ɇɚɠɚɜ ɧɚ ɷɬɭ ɤɧɨɩɤɭ, ɜɵɣɞɟɬ ɜɫɩɥɵɜɚɸɳɟɟ ɨɤɧɨ, ɜ ɤɨɬɨɪɨɟ 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɜɜɟɫɬɢ ɩɪɢɜɚɬɧɵɣ ɤɥɸɱ ɢ ɫɨɨɛɳɟɧɢɟ ɞɥɹ ɚɪɟɧɞɨɞɚɬɟɥɹ. 

ɇɚ ɪɢɫɭɧɤɟ 26 ɩɨɤɚɡɚɧɚ ɫɬɪɚɧɢɰɚ ɨɛɴɹɜɥɟɧɢɹ ɫ ɨɬɤɪɵɬɵɦ ɨɤɧɨɦ ɡɚɤɥɸɱɟɧɢɹ 

ɤɨɧɬɪɚɤɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 26 – Ɉɤɧɨ ɡɚɤɥɸɱɟɧɢɹ ɤɨɧɬɪɚɤɬɚ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 

 

ɇɚɠɢɦɚɹ ɤɧɨɩɤɭ ɡɚɤɥɸɱɢɬɶ ɤɨɧɬɪɚɤɬ, ɩɪɨɢɫɯɨɞɢɬ ɨɩɟɪɚɰɢɹ ɩɨɯɨɠɚɹ ɧɚ 

ɬɨ, ɤɨɝɞɚ ɚɪɟɧɞɨɞɚɬɟɥɶ ɫɨɡɞɚɜɚɥ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬ. ɇɚɱɢɧɚɟɬɫɹ ɜɵɡɨɜ ɢ 
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ɩɨɫɬɪɨɟɧɢɟ ɮɭɧɤɰɢɢ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɚ, ɟё ɩɨɞɩɢɫɶ ɫ ɩɨɦɨɳɶɸ ɩɪɢɜɚɬɧɨɝɨ 

ɤɥɸɱɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɨɬɩɪɚɜɤɚ ɜ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ ɭɡɟɥ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɨɛɧɨɜɥɹɟɬɫɹ ɩɪɨɮɢɥɶ ɚɪɟɧɞɭɸɳɟɝɨ, ɩɨɹɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ ɫ 

ɞɚɧɧɵɦɢ ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɩɪɨɰɟɫɫɟ ɨɬɩɪɚɜɥɟɧɢɹ ɬɪɚɧɡɚɤɰɢɢ. 

ɇɚ ɪɢɫɭɧɤɟ 27 ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɤɚɤ ɦɟɧɹɟɬɫɹ ɩɪɨɮɢɥɶ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɨɫɥɟ 

ɬɨɝɨ ɤɚɤ ɨɧ ɡɚɤɥɸɱɢɥ ɤɨɧɬɪɚɤɬ ɫ ɚɪɟɧɞɨɞɚɬɟɥɟɦ. 

 

 
Ɋɢɫɭɧɨɤ 27 – ɉɪɨɮɢɥɶ ɚɪɟɧɞɭɸɳɟɝɨ ɧɚ ɫɚɣɬɟ 

 

ɉɪɨɮɢɥɶ ɩɨɯɨɠ ɧɚ ɩɪɨɮɢɥɶ ɚɪɟɧɞɨɞɚɬɟɥɹ, ɧɨ ɡɞɟɫɶ ɦɟɧɹɟɬɫɹ ɤɧɨɩɤɚ 

ɞɟɣɫɬɜɢɹ. ɇɨɜɚɹ ɤɧɨɩɤɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɩɥɚɱɢɜɚɬɶ ɦɟɫɹɱɧɭɸ ɚɪɟɧɞɭ, 

ɩɨɫɪɟɞɫɬɜɨɦ ɮɭɧɤɰɢɣ, ɤɨɬɨɪɵɟ ɜɵɡɵɜɚɸɬɫɹ ɢɡ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɚ. ɇɚɠɢɦɚɹ 

ɤɧɨɩɤɭ ɨɩɥɚɬɢɬɶ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɧɨɜɚ ɜɜɨɞɢɬ ɩɪɢɜɚɬɧɵɣ ɤɥɸɱ, ɩɪɨɢɫɯɨɞɢɬ 

ɤɨɧɜɟɪɬɚɰɢɹ ɫɭɦɦɵ ɭɤɚɡɚɧɧɨɣ ɚɪɟɧɞɨɞɚɬɟɥɟɦ ɜ ɷɮɢɪ (eth – ɜɚɥɸɬɚ ɫɟɬɢ 

Ethereum). Ⱥɥɝɨɪɢɬɦ ɧɚɱɢɧɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɮɭɧɤɰɢɢ, ɧɚ ɪɢɫɭɧɤɟ 28 ɦɨɠɧɨ 

ɭɜɢɞɟɬɶ ɤɨɞ, ɜ ɤɨɬɨɪɨɦ ɟɫɬɶ: ɩɨɫɬɪɨɟɧɢɟ ɬɪɚɧɡɚɤɰɢɢ – buildTransaction(), 

ɩɨɞɩɢɫɚɧɢɟ ɬɪɚɧɡɚɤɰɢɢ – signTransaction() ɢ ɨɬɩɪɚɜɥɟɧɢɟ – 

sendRawTransaction(). 

 

 
Ɋɢɫɭɧɨɤ 28 – Ɏɭɧɤɰɢɹ ɫɦɚɪɬ-ɤɨɧɬɪɚɤɬɚ ɩɨ ɨɩɥɚɬɟ ɚɪɟɧɞɵ 
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ɉɨɫɥɟ ɩɨɞɩɢɫɢ ɢ ɨɬɩɪɚɜɤɢ ɷɬɨɣ ɮɭɧɤɰɢɢ ɨɫɬɚёɬɫɹ ɬɪɚɧɡɚɤɰɢɨɧɧɵɣ ɯɷɲ, ɜ 

ɤɨɬɨɪɨɦ (c ɩɨɦɨɳɶɸ etherscan.io) ɦɨɠɧɨ ɩɨɫɦɨɬɪɟɬɶ ɦɟɠɞɭ ɤɚɤɢɦɢ ɚɞɪɟɫɚɦɢ 

ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɨɛɦɟɧ ɤɪɢɩɬɨɜɚɥɸɬɨɣ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜ ɩɪɨɮɢɥɹɯ ɦɟɧɹɟɬɫɹ 

ɫɬɚɬɭɫ ɨɩɥɚɬɵ, ɤɨɬɨɪɵɣ ɩɨɞɫɱɢɬɵɜɚɟɬ, ɫɤɨɥɶɤɨ ɪɚɡ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɨɩɥɚɬɚ.  

Ɍɚɤɠɟ ɩɨɞ ɩɨɞɫɱёɬɨɦ ɛɭɞɟɬ ɭɤɚɡɚɧ ɬɪɚɧɡɚɤɰɢɨɧɧɵɣ ɯɷɲ ɩɨɫɥɟɞɧɟɣ ɬɪɚɧɡɚɤɰɢɢ, 

ɚ ɧɚ ɩɨɱɬɭ ɚɪɟɧɞɨɞɚɬɟɥɹ ɩɪɢɞёɬ ɭɜɟɞɨɦɥɟɧɢɟ ɨɛ ɨɩɥɚɬɟ. ɇɚ ɪɢɫɭɧɤɟ 29 

ɩɨɤɚɡɚɧɨ, ɤɚɤ ɦɟɧɹɟɬɫɹ ɫɬɚɬɭɫ ɨɩɥɚɬɵ ɧɚ ɫɚɣɬɟ. 

 

 
Ɋɢɫɭɧɨɤ 29 – ɋɦɟɧɚ ɫɬɚɬɭɫɚ ɨɩɥɚɬɵ ɢ ɫɫɵɥɤɚ ɧɚ ɯɷɲ 

 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɩɪɨɡɪɚɱɧɨɫɬɢ ɨɩɟɪɚɰɢɣ ɜ ɫɟɬɢ ɧɚ 

ɪɢɫɭɧɤɟ 30 ɩɨɤɚɡɚɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨ ɬɪɚɧɡɚɤɰɢɢ, ɜ ɤɨɬɨɪɨɣ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ 

ɨɩɥɚɬɚ. Ʌɢɧɢɟɣ ɜɵɞɟɥɟɧɚ ɫɬɪɨɤɚ, ɤɨɬɨɪɚɹ ɞɚёɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɨɦ ɤɭɞɚ ɛɵɥ 

ɩɪɨɢɡɜɟɞёɧ ɬɪɚɧɫɮɟɪ ɤɪɢɩɬɨɜɚɥɸɬɵ. Ⱦɜɚ ɚɞɪɟɫɚ -  ɷɬɨ ɚɞɪɟɫɚ ɚɪɟɧɞɭɸɳɟɝɨ ɢ 

ɚɪɟɧɞɨɞɚɬɟɥɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

  

Ɋɢɫɭɧɨɤ 30 – Ⱦɟɬɚɥɢ ɬɪɚɧɡɚɤɰɢɢ ɨɛ ɨɩɥɚɬɟ ɚɪɟɧɞɵ ɧɚ ɫɚɣɬɟ Etherscan.io 
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Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɡɚɤɪɵɬɶ ɤɨɧɬɪɚɤɬ, ɜ ɫɥɭɱɚɟ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ 

ɩɨɥɶɡɨɜɚɧɢɹ ɤɜɚɪɬɢɪɨɣ, ɥɢɛɨ ɩɨ ɞɪɭɝɢɦ ɩɪɢɱɢɧɚɦ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɧɨɩɤɚ 

ɡɚɜɟɪɲɢɬɶ ɚɪɟɧɞɭ ɜ ɩɪɨɮɢɥɟ ɚɪɟɧɞɨɞɚɬɟɥɹ. ȼɵɡɵɜɚɟɬɫɹ ɞɟɫɬɪɭɤɬɨɪ ɤɨɧɬɪɚɤɬɚ. 

Ⱦɨ ɬɨɝɨ, ɤɚɤ ɤɨɧɬɪɚɤɬ ɩɟɪɟɫɬɚɧɟɬ ɞɟɣɫɬɜɨɜɚɬɶ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɜɨɞ 

ɤɪɢɩɬɨɜɚɥɸɬɵ ɨɛɪɚɬɧɨ ɚɪɟɧɞɭɸɳɟɦɭ. ȼɦɟɫɬɟ ɫ ɷɬɢɦ ɭɞɚɥɹɸɬɫɹ ɡɚɩɢɫɢ ɢɡ 

ɥɨɤɚɥɶɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɨ ɤɨɧɬɪɚɤɬɟ. ɋɬɚɬɭɫ ɨɛɴɹɜɥɟɧɢɹ ɦɟɧɹɟɬɫɹ ɧɚ 

ɧɟɨɩɭɛɥɢɤɨɜɚɧɧɨɟ ɢ ɚɪɟɧɞɨɞɚɬɟɥɶ ɫɧɨɜɚ ɫɦɨɠɟɬ ɜɵɫɬɚɜɢɬɶ ɫɜɨɸ ɤɜɚɪɬɢɪɭ ɜ 

ɚɪɟɧɞɭ. 

 ɇɚ ɫɬɪɚɧɢɰɟ ɚɪɟɧɞɭɸɳɟɝɨ ɛɭɞɟɬ ɨɬɨɛɪɚɠɟɧɨ ɫɨɨɛɳɟɧɢɟ ɨ ɫɬɚɬɭɫɟ 

ɫɞɟɥɤɢ, ɚ ɬɚɤɠɟ ɫɫɵɥɤɚ ɧɚ ɬɪɚɧɡɚɤɰɢɸ ɞɟɫɬɪɭɤɬɨɪɚ, ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɭɛɟɞɢɥɫɹ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɞɚɧɧɵɯ. Ʉɧɨɩɤɚ ɭɞɚɥɢɬɶ ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɭɞɚɥɢɬɶ ɷɬɭ ɡɚɩɢɫɶ. ɇɚ ɪɢɫɭɧɤɟ 31 ɩɨɤɚɡɚɧ ɩɪɨɮɢɥɶ ɚɪɟɧɞɭɸɳɟɝɨ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɞɟɣɫɬɜɢɹ ɤɨɧɬɪɚɤɬɚ. 
 

 

Ɋɢɫɭɧɨɤ 31 – ɉɪɨɮɢɥɶ ɚɪɟɧɞɭɸɳɟɝɨ ɩɨɫɥɟ ɡɚɤɪɵɬɢɹ ɤɨɧɬɪɚɤɬɚ 

 

3.4  Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
 

Ɋɚɡɪɚɛɨɬɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɢɧɬɟɝɪɚɰɢɹ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ.  

Ⱦɨɤɚɡɚɬɶ ɩɨɜɵɲɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ ɩɪɨɫɬɨ, ɜɫё ɭɩɢɪɚɟɬɫɹ ɜ ɮɢɡɢɱɟɫɤɢɟ 

ɧɨɫɢɬɟɥɢ ɢ ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ. Ʌɸɛɨɣ ɞɨɝɨɜɨɪ ɨɛ ɚɪɟɧɞɟ, ɧɟɩɨɧɢɦɚɧɢɟ 

ɥɸɞɟɣ ɦɨɠɟɬ ɧɚɪɭɲɢɬɶ ɭɫɥɨɜɢɹ ɢ ɩɪɢɧɟɫɬɢ ɭɳɟɪɛ ɨɞɧɨɣ ɢɡ ɫɬɨɪɨɧ. 

Ⱦɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɧɟ ɞɨɩɭɫɬɢɬ ɬɚɤɨɝɨ.  

ɉɨ ɯɨɞɭ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɫɬɚɥɨ ɩɨɧɹɬɧɨ, ɱɬɨ ɩɪɢɜɚɬɧɵɣ ɤɥɸɱ ɹɜɥɹɟɬɫɹ 

ɩɨɱɬɢ ɩɨɥɧɵɦ ɡɚɦɟɧɢɬɟɥɟɦ ɫɨɝɥɚɫɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɚɤɢɯ-ɬɨ 
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ɨɩɟɪɚɰɢɣ, ɚ ɨɬɤɪɵɬɨɫɬɶ ɢ ɩɪɨɡɪɚɱɧɨɫɬɶ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ, 

ɞɨɫɬɭɩɧɨɫɬɶ ɟё ɫɨ ɜɫɟɯ ɭɝɨɥɤɨɜ ɦɢɪɚ, ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɨɦɟɧɹɬɶ ɢ ɜɧɟɫɬɢ 

ɢɡɦɟɧɟɧɢɹ, ɞɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɬɚɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢ ɛɨɥɟɟ 

ɛɟɡɨɩɚɫɧɨ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ɂɬɨɝɨɦ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɫɬɚɥɚ ɢɧɬɟɝɪɚɰɢɹ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɵ ɜ ɩɪɨɰɟɫɫ ɚɪɟɧɞɵ ɠɢɥɶɹ. Ɏɭɧɤɰɢɢ ɨɛɵɱɧɨɝɨ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɤɪɢɩɬɨɜɚɥɸɬɚɯ ɢ 

ɤɪɢɩɬɨɝɪɚɮɢɢ, ɩɪɨɥɨɠɢɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ. 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɛɵɥɨ ɪɟɲɟɧɨ ɦɧɨɠɟɫɬɜɨ ɡɚɞɚɱ, ɛɟɡ ɤɨɬɨɪɵɯ ɰɟɥɶ ɪɚɛɨɬɵ 

ɛɵɥɚ ɛɵ ɧɟ ɨɫɭɳɟɫɬɜɢɦɚ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɜɵɹɜɥɟɧɵ 

ɨɫɧɨɜɵ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɩɬɨɜɚɥɸɬ. Ȼɵɥ ɫɨɡɞɚɧ ɩɥɚɧ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦɵ 

ɫɨɫɬɨɹɳɟɣ ɢɡ ɞɜɭɯ ɛɥɨɤɨɜ. Ɋɚɡɪɚɛɨɬɚɧɨ ɩɪɢɥɨɠɟɧɢɣ ɩɨɤɚɡɵɜɚɸɳɟɟ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢɧɬɟɝɪɚɰɢɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɨɜɟɞɟɧɨ 

ɛɵɫɬɪɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ.  

Ɋɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɟɰɟɧɬɪɚɥɢɡɚɰɢɢ ɞɟɥɚɟɬ ɫɢɫɬɟɦɭ 

ɨɬɤɪɵɬɨɣ ɢ ɩɪɨɡɪɚɱɧɨɣ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɟɡɨɩɚɫɧɟɟ. 
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