
 

 

 
 

 –  
: 3 

: 6 
: 5 

:  
:  

 
 

 
 

vy(@)wunu.edu.ua 
 

 
 « » , 

 
.  

 
.  -  

, , .  
.  

, , ,  
.  

,  ,   
, , Bitcoin, Ethereum,  

, .  
 »  

 
.  

 
  

 
    

2/0  
 

 

. 
 
  

 

 
 

2/0  
 

. 

 
   

 

 
 

4/2  
 

 
 

 
 

4/2  ,      
 

4/2  
 

 
 

 
 

 
 



2/2     
, 
 

2/0  
 

   
 

 
 

2/0  
 

 
Bitcoin 

 
 

2/2  
 

 
 

 
 

2/2  
  

 

 
 

4/2  
 

 

 
 

 

 
 

2/0  
:  
 

 
 

 
, 
 

 
 

1. : . . .  :  
3 . . 1 / . , . , . . –  : , 2019. – 452 .  

2. : . . . :  
3 . . 2 / . , . , . , . . - , 2019. – 412 . 

3. V.Yatskiv, N.Yatskiv, O. Bandrivskyi. “Proof of Video Integrity Based on Blockchain”, in 
Proc. Advanced Computer Information Technologies (ACIT), 2019 IEEE 9th International Conference 
on, 2019, pp. 431-434. 

4. Sklyar V.V., Yatskiv V.V., Yatskiv N.G. Dependability and Security Internet of Things: 
Practicum / Kharchenko V.S. and Sklyar V.V. (Eds.)  – Ministry of Education and Science of Ukraine, 
National Aerospace University “KhAI”, Ternopil National Economic University, 2019. – 98 p. 

5. Internet of Things for Industry and Human Application. In Volumes 1-3. Volume 2. 
Modelling and Development /V.S. Kharchenko (ed.) - Ministry of Education and Science of Ukraine, 
National Aerospace University KhAI, 2019. – 547 p.  

6. Chen, F., Tang, Y., Cheng, X., Xie, D., Wang, T., & Zhao, C. (2021). Blockchain-based 
efficient device authentication protocol for medical cyber-physical systems. Security and 
Communication Networks,  Volume 2021, 2021, Article ID 5580939, 13 p. 
https://doi.org/10.1155/2021/5580939  

7. Xu, J., Wang, C., & Jia, X. (2023). A survey of blockchain consensus protocols. ACM 
Computing Surveys, 55(13s), 1-35. https://doi.org/10.1145/3579845 

8. Mourtzis, D., Angelopoulos, J., & Panopoulos, N. (2023). Blockchain integration in the era 
of industrial metaverse. Applied Sciences, 13(3), 1353. https://doi.org/10.3390/app13031353  

9. Wenhua, Z., Qamar, F., Abdali, T. A. N., Hassan, R., Jafri, S. T. A., & Nguyen, Q. N. 
(2023). Blockchain technology: security issues, healthcare applications, challenges and future trends. 
Electronics, 12(3), 546. https://doi.org/10.3390/electronics12030546 

10. Zhou, S., Li, K., Xiao, L., Cai, J., Liang, W., & Castiglione, A. (2023). A systematic review 
of consensus mechanisms in blockchain. Mathematics, 11(10), 2248. 
https://doi.org/10.3390/math11102248 
 

 
.  

. 
.  



.  
.  

,  
, , , 

.  
.  ( , , , 

, )  
. 

 
 

 «  
» 

(https://www.wunu.edu.ua/pdf/pologenya/Polozhennya_ruzult_poper_navch.pdf)  
 ( , 

)  ( , , 
).  

,  
)  

, . 
 

 
 (  100- )  «  

» ,  
: 

 1  2  3 
40% 40% 5% 15% 

  
   

 
 
 

 1-7. 

 
 

 
1-12. 

 
 
 

. 

 
 
 

. 
 

: 
ECTS   

 90–100  
B 85–89  
C 75-84  
D 65-74  
E 60-64  

FX 35-59  
F 1-34  

 


