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ABSTRACT 

 

Andrii Diakiv. Application of blockchain technologies in business process 

transformation. 3 Qualifying scientific work on manuscript rights. 

Thesis for obtaining the Degree of Doctor of Philosophy, specialty 051 «Economy» 

3 Taras Shevchenko National University of Kyiv, Ministry of Education and Science of 

Ukraine, Kyiv, 2025. 

This dissertation is dedicated to addressing significant scientific and practical 

problems related to the implementation and effective application of blockchain 

technologies in enterprise business processes, which is particularly relevant in the context 

of large-scale economic digitalization 

The study examines the stages of blockchain technology development and its key 

characteristics as a technological phenomenon of the digital economy. The dissertation 

analyzes major theoretical approaches to the study of blockchain technologies, identifies 

their conceptual foundations, and substantiates their role in business process 

transformation. The research establishes the main vectors of blockchain technology¾s 

impact on business models, considering both strategic and operational aspects of its 

application. A multi-sectoral analysis of blockchain solutions in the global economy is 

conducted, identifying functional areas of their integration into business processes. The 

study also explores the current state and future prospects of blockchain technology 

development in Ukraine, identifying key challenges, barriers, and drivers of 

implementation. 

A methodological approach is developed to assess the economic efficiency and 

business productivity resulting from the adoption of blockchain solutions, utilizing 

financial, technological, and organizational metrics. A readiness assessment model for 

enterprises to implement blockchain technologies is proposed, verified, and justified as 

an integral indicator for strategic planning. The research also provides strategic 

recommendations for the implementation of blockchain solutions across various types of 

enterprises, taking into account resource availability, technological maturity, and 
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organizational specifics. Additionally, conceptual principles for the creation of a national 

blockchain ecosystem are formulated, highlighting its significance for economic digital 

transformation and inter-organizational collaboration. 

The scientific novelty of the obtained results lies in the development of conceptual 

and methodological foundations for the implementation of blockchain technologies in 

business processes, considering economic, organizational, and technological aspects of 

digital transformation. The proposed approach offers a comprehensive understanding of 

blockchain solutions¾ impact on business models, management processes, and 

enterprises¾ strategic development in the digital economy. 

Through an in-depth study and synthesis of theoretical approaches regarding the 

nature and functional features of blockchain, the dissertation refines the definition of 

«blockchain» by distinguishing and systematizing its key characteristics 3 decentralized 

nature, consensus mechanisms, cryptographic data immutability, and transaction 

transparency for all network participants. Unlike existing interpretations, this definition 

helps eliminate confusion between «distributed ledger» and «decentralized database» 

concepts, emphasizing blockchain¾s unique role in business process transformation.  

An original model for assessing enterprise readiness for blockchain adoption is 

developed. Unlike conventional methodological approaches that primarily focus on 

technical aspects, this model integrates technological, organizational, internal, and 

external factors. This comprehensive approach enables quantitative assessment of 

readiness levels, enterprise typology based on readiness degree, and provides a foundation 

for key managerial decisions regarding the effective integration of blockchain solutions. 

The approach to the periodization of blockchain development and application 

stages in financial and business processes is improved. Unlike existing approaches, which 

primarily emphasize technical characteristics or rigid chronological boundaries, the 

proposed periodization considers the scope of technological adoption and the degree of 

contractual formalization among blockchain-utilizing entities. Moreover, the evolution of 

blockchain solution integration into complex digital ecosystems is highlighted, offering a 

more comprehensive assessment of the technology¾s impact on enterprises¾ strategic and 

operational aspects. 
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The dissertation refines the classification of blockchain technologies, shifting from 

traditional categorizations based on access levels (public, private, consortium) or 

technical parameters to an approach that considers blockchain¾s impact on business 

processes. It distinguishes between direct and indirect influences on value growth 

indicators. This approach allows enterprises to make more targeted decisions when 

selecting blockchain solutions, depending on desired outcomes (e.g., cash flow increase, 

supply chain optimization, or strengthening trust with counterparties). 

The classification of enterprise business processes is also improved in the context 

of digital transformation by identifying a specific category 3 «digitalization and 

infrastructure integration processes» which accounts for the specifics of blockchain 

implementation. This category not only involves the transformation of individual 

functional processes but also establishes inter-process integration channels for 

decentralized ledgers within corporate infrastructure. Focusing on digitalization 

processes for management purposes enables a more precise consideration of blockchain¾s 

role in business process transformation, improving enterprises¾ structural adaptation to 

technological changes and enhancing digital asset management efficiency. 

Methodological approaches to evaluating the effectiveness of blockchain 

technology applications have been further developed, covering financial, operational, 

strategic, and institutional analysis dimensions. Conceptual foundations for constructing 

integrated efficiency indicators are substantiated, considering blockchain solutions¾ 

impact on enterprises¾ market capitalization growth, operational profitability increase, 

cost optimization, and management process improvements. This enables a comprehensive 

evaluation of blockchain implementation effectiveness and the formulation of well-

grounded strategic decisions on its use. 

A toolkit for identifying weaknesses, problem areas, and factors negatively 

affecting the implementation of blockchain technologies in enterprises has been 

developed and expanded. This toolkit is based on the use of scenario analysis, taking into 

account the types of enterprise readiness for technology integration. A distinguishing 

feature of the approach is the use of cash flow forecasting methods to assess financial 
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risks and potential benefits of implementing blockchain solutions, which makes it 

possible to identify and mitigate risks and substantiate the expected financial gains. 

Approaches to developing blockchain implementation concepts in business 

processes have advanced further. The need to differentiate enterprises by resource 

availability and strategic priorities is emphasized. Specifically, the evolutionary approach 

envisions the gradual integration of blockchain through adaptation of existing 

technologies, local pilot projects, and testing, minimizing risks and initial investment 

volumes. In contrast, the directive approach focuses on large-scale digital transformation 

with comprehensive blockchain infrastructure implementation. Both approaches are 

thoroughly explored within a step-by-step model (strategic planning, readiness 

assessment via Bc_Adoption, implementation format selection, testing, scaling, and 

institutionalization), ensuring process adaptability and risk minimization. 

The practical significance of the obtained results lies in their potential application 

for shaping enterprise digital transformation strategies while considering resource 

capabilities. The developed enterprise readiness assessment model (Bc_Adoption) 

facilitates the identification of blockchain implementation barriers and determines 

optimal integration scenarios. The proposed blockchain adoption concept supports 

effective decision-making between evolutionary and directive approaches, ensuring a 

flexible digitalization process. The findings can be utilized by businesses for management 

optimization, government institutions for assessing sectoral digital maturity, and 

educational programs for training specialists in financial and digital technologies. 

Keywords: Blockchain technologies, digital economy, decentralized systems, 

smart contracts, digitalization, cryptocurrency, digital assets, economic efficiency, 

electronic payment system, e-commerce, blockchain ecosystem, supply chain 

management, business process automation, innovative technology adoption, digital 

technologies. 

  



11 

%��%�� �'�����&�� ����'��'� �� &���. ��%�$&�&�� 

�D4FV, 6 O><E >?G5?V>>64=V >E=>6=V =4G>>6V D57G?LF4F< 4<E5DF4FVW 

%F4FFV G 6VFG<7=O=<E F4 74>>D4>==<E D4E>6<E 6<44==OE 

 

1. Diakiv A. Blockchain in public sector. &5>D5F<G=V F4 ?D<>?44=V ?<F4==O 

5>>=><V><. �5VD=<> =4G>. ?D4FL. 2021 �<?GE> 2 (43). %.207-216 (0,77 4.4.).  

2. �O>V6 �.�. �>45?L >FV=>< 7>F>6=>EFV >><?4=VW 4> 6?D>64465==O 

5?>>G5==-F5E=>?>7V=. �>>=><V>4 F4 EGE?V?LEF6>. 2023. 7 58 (0,68 4.4.). 

3. �O>V6 �.�. �5DE?5>F<6< 6<>>D<EF4==O E<4DF->>=FD4>FV6 4?O 

>?F<<V74FVW 5V7=5E-?D>F5EV6 F4 45D646=>7> G?D46?V==O 6 '>D4W=V 6 G<>64E 6>T==>7> 

EF4=G. �>>=><VG=<= 4=4?V7. 2023. 733(4). %. 3003309 (0,83 4.4.). 

4. Diakiv A. Evaluation of blockchain implementation effectiveness. Three 

Seas Economic Journal. 2024. 7 5(4). P.8-13 (0,68 4.4.). 

5. �O>V6 �.�. %F6>D5==O 5?>>G5==-5>>E<EF5<< 6 '>D4W=V. 'E?VE< V 

4>EO7=5==O G =4GFV. 2025. %5DVO 7 2(12) (0,72 4.4.).  

6. 'G5G> �.�., �O>V6 �.�. &<?>?>7V74FVO E<FG4FV= 7>F>6=>EFV ?V4?D<T<EF6 

4> 74?D>64465==O 5?>>G5==-F5E=>?>7V=. &<DD>64 5>>=><V>4 F4 5>>=><VG=4 

557?5>4. 2025. 7 1(16) (46F>D>< 6<4V?5=> >E=>6=V F<?< 7>F>6=>EFV ?V4?D<T<EF64 

4> 6?D>64465==O 5?>>G5==-F5E=>?>7V=; 0,72 4.4., 7 =<E 0,4 4.4. 46F>DEL>V). 

�D4FV, O>V 74E6V4GGNFL 4?D>54FVN <4F5DV4?V6 4<E5DF4FVW 

&57< >>=D5D5=FV= 

7. �O>V6 �. �. �<>>D<EF4==O 5?>>G5==-F5E=>?>7V= =4 6G7?5F56<E D<=>4E. 

�>=>GD5=F>E?D><>6=VEFL =4FV>=4?L=>W 5>>=><V><: <4F5DV4?< %% �V6=4D. =4G>.-

?D4>F. >>=D., <. �<W6, 20321 6>6F. 2022 D. �<W6: �<W6. =4F. G=-F V<. &. ,56G5=>4, 

2022. %. 69371 (0,19 4.4.). 

8. �O>V6 �. �. �<>>D<EF4==O 5?>>G5==-F5E=>?>7V= G ?D>F5EV 6V4=>6?5==O 

'>D4W=<. ,56G5=>V6EL>4 65E=4 2023. �>6>T==5 6V4=>6?5==O 5>>=><V>< '>D4W=<: 

?D>5?5<< F4 ?5DE?5>F<6<: <4F5DV4?< %%I �V6=4D. =4G>.-?D4>F. >>=D. EFG45=FV6, 

4E?VD4=FV6 F4 <>?>4<E 6G5=<E, <. �<W6, 29331 55D57. 2023 D. �<W6, 2023. %. 189 (0,19 

4.4.). 



12 

9. 'G5G> �. �., �O>V6 �. �. $>?L 5?>>G5==-F5E=>?>7V= 6 G?D46?V==V 

?4=FN74<< ?>EF4G4=L. '?D46?V==O 5V7=5E-?D>F5E4<< F4 F5E=>?>7VG=<<< 

V==>64FVO<< 6 EGG4E=<E G<>64E F4 6 ?VE?O6>T==<= ?5DV>4: 75. F57 4>?>6V45= (G. 1), <. 

�<W6, 10311 6>6F. 2023 D. �<W6, 2023. %. 5503552 (46F>D>< 4>E?V465=> 

6<>>D<EF4==O 5?>>G5==-F5E=>?>7V= 6 G?D46?V==V ?4=FN74<< ?>EF4G4=L; 0,24 4.4., 7 

=<E 0,18 4.4. 46F>DEL>V). 

10. �O>V6 �. �. �>F5=FV4? 6<>>D<EF4==O 5?>>G5==-F5E=>?>7V= 4?O 

6<DVL5==O 475=FEL>>W ?D>5?5<<. �D5>F<6=VEFL V=65EF<FV==>W 4VO?L=>EFV: 

?5DE?5>F<6=<= ?V4EV4: <4F5DV4?< �E5G>D. =4G>.-?D4>F. >>=D., <. �<W6, 22 55D57. 2024 

D. �<W6, 2024. %. 25327 (0,13 4.4.). 

11. Diakiv A. Interdisciplinary approach to the study of blockchain technology. 

Ensuring Sustainable Economic Development in the Context of Globalization 

Challenges: proc. of the Int. Sci. Conf., Kielce, Poland, 132 Nov. 2024. Kielce, 2024. P. 

20323 (0,23 4.4.). 

12. Diakiv A. Multisectoral application of blockchain technologies in the global 

economy. Transformation of the Economy under Global Challenges:Current Issues: proc. 

of the Int. Sci.-Pract. Conf., Klaip�da, Lithuania, 738 Feb. 2025. Klaip�da, 2025. P.303

32 (0,18 4.4.). 

13. �O>V6 �. �. �V4E>4< 4> FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 ?V4?D<T<EF6 ?V4 

6??<6>< 5?>>G5==-F5E=>?>7V=. $>D<G64==O <V6=4D>4=<E 5>>=><VG=<E 6V4=>E<= 6 

G<>64E 45EF45V?V74FVW <V6=4D>4=>W E<EF5<<: 75. F57 4>?>6V45=, <. '67>D>4, 21322 

?NF. 2025 D. '67>D>4, 2025. %. 24327 (0,2 4.4.). 

14. �O>V6 �. �. �=EFDG<5=F< 4?O 4=4?V7G 5D5>F<6=>EFV 74EF>EG64==O 

5?>>G5==-F5E=>?>7V=. �D5>F<6=V <5E4=V7<< 7>E?>44DN64==O 6 >>=F5>EFV EGG4E=>W 

5>>=><VG=>W F5>DVW: 75. F57 4>?>6V45=, <. �4?>DV66O, 7-8 55D57. 2025 D. �4?>DV66O, 

2025. %. 34338 (0,22 4.4.). 

  



13 

���%& 
�%&'� ........................................................................................................................... 14	

��$���� '�����% %��$�'��, ......................................................................... 23	

$����� 1 &��$�&���-��&���'�� �%���� ��%�������/ ����.&�� 

&� ���&��&'��,��% ������&�� ����'���-&�%������� .................. 26	

1.1. �F4?< D>76<F>G 5?>>G5==-F5E=>?>7V= F4 D>D<G64==O WE=VE >E=>6=<E 
E4D4>F5D<EF<> ............................................................................................................ 26	

1.2. �5F>4<G=V ?V4E>4< 4> 6<6G5==O 5?>>G5==-F5E=>?>7V= ................................. 51	

1.3. �5>F>D< FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 ?V4 6??<6>< 5?>>G5==-F5E=>?>7V= 69	

�<E=>6>< 4> D>74V?G 1 .............................................................................................. 85	

$����� 2  ������ ���'������ &� $'��&�����,���� ��%&�%'����/ 

����'���-&�%������� ' &$��%$�$��&�� �����%-�$�&�%�� .............. 88	

2.1. �=4?V7 <G?LF<E5>F>D4?L=>7> 74EF>EG64==O 5?>>G5==-F5E=>?>7V= G 
7?>54?L=V= 5>>=><VFV ................................................................................................ 88	

2.2. %F4= F4 ?5DE?5>F<6< D>76<F>G 5?>>G5==-F5E=>?>7V= 6 '>D4W=V .................. 123	

2.3.�FV=N64==O 5>>=><VG=>W 5D5>F<6=>EFV 5V7=5EG G5D57 6?D>64465==O 
5?>>G5==-F5E=>?>7V= .............................................................................................. 146	

�<E=>6>< 4> D>74V?G 2 ............................................................................................ 163	

$����� 3.  �������'���/ �$��&����%&� ��$��������/ ����'���-

&�%������� ' ��/�,��%&, ����$���%&� .................................................. 166	

3.1. �>5G4>64 F4 65D<DV>4FVO <>45?V >FV=>< 7>F>6=>EFV ?V4?D<T<EF6 4> 
6?D>64465==O 5?>>G5==-F5E=>?>7V= G 5V7=5E-?D>F5E< ....................................... 166	

3.2. %FD4F57VG=V D5>><5=44FVW M>4> 6?D>64465==O 5?>>G5==-F5E=>?>7V= 4?O 
?V4?D<T<EF6 DV7=<E F<?V6 ....................................................................................... 182	

3.3. �>=F5?FG4?L=V 74E44< EF6>D5==O 5?>>G5==-5>>E<EF5<< =4 =4FV>=4?L=><G 
DV6=V .......................................................................................................................... 204	

�<E=>6>< 4> D>74V?G 3 ............................................................................................ 220	

��%����� ................................................................................................................ 222	

%��%�� ����$�%&���% ���$�� ................................................................... 228	

����&�� ................................................................................................................... 258	

 



14 

�%&'� 

�<=4<VG=<= D>76<F>> F<DD>6>W 5>>=><V>< F4 EFDV<>5 ?>L<D5==O =>6VF=VE 

F5E=>?>7V= >5G<>6?NNFL FD4=ED>D<4FVN FD44<FV==<E ?V4E>4V6 4> >D74=V74FVW 

5V7=5E-?D>F5EV6. �4=VTN 7 =4=?5DE?5>F<6=VL<E F5E=>?>7V=, M> E?D<OT 7<V=V 

?4D44<7< G?D46?V==O, DV=4=EG64==O F4 674T<>4VW <V6 5>>=><VG=<<< 475=F4<<, T 

5?>>G5==. �>7> G=V>4?L=V 6?4EF<6>EFV, 7>>D5<4 45F5=FD4?V74FVO, ?D>7>DVEFL F4 

=57<V==VEFL 44=<E, 6V4>D<64NFL =>6V <>6?<6>EFV 4?O >?F<<V74FVW ?D>F5EV6 G DV7=<E 

E5>F>D4E 5>>=><V><, ?V46<M5==O DV6=O 4>6VD< <V6 GG4E=<>4<< D<=>G, 46F><4F<74FVW 

>>=FD4>F=<E 7>5>6¾O74=L F4 GEG=5==O ?>FD55< 6 ?>E5D54=<>4E. 

�>FG4?L=VEFL 4>E?V465==O 7G<>6?5=4 =5>5EV4=VEFN >FV=>< 6??<6G 5?>>G5==-

F5E=>?>7V= =4 5V7=5E-?D>F5E< ?V4?D<T<EF6 F4 WE=N 5D5>F<6=VEFL G EGG4E=<E G<>64E. 

�==>64FV==V ?V4E>4< 4> G?D46?V==O F<DD>6<<< 4>F<64<<, D>7?>4V?5=V E<EF5<< 

D5TEFD4FVW FD4=E4>FV=, 4 F4>>6 D>76<F>> E<4DF->>=FD4>FV6 7=4G=> 7<V=NNFL <5F>4< 

6545==O 7>E?>44DEL>>W 4VO?L=>EFV F4 G?D46?V==O D5EGDE4<<. �D< FL><G, ?>?D< 

6<E>><= V=F5D5E 4> 5?>>G5==-DVL5=L G DV=4=E>6><G E5>F>DV, ?>7VEF<FV, >E>D>=V 

74>D>6¾O F4 45D646=><G G?D46?V==V, DV65=L ?D4>F<G=>7> 6?D>64465==O FVTW 

F5E=>?>7VW 74?<L4TFLEO >5<565=<< G5D57 >D74=V74FV==V, ?D46>6V F4 5>>=><VG=V 

54D¾TD<. 

�>E?V465==O 5?>>G5==-F5E=>?>7V= G >>=F5>EFV FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 

?D<65DF4T 7=4G=G G647G O> 6VFG<7=O=<E, F4> V 74DG5V6=<E =4G>>6FV6. �47><<= 6=5E>> 

G D>76<F>> F5>D5F<G=<E V ?D<>?44=<E 4E?5>FV6 74EF>EG64==O 5?>>G5==G 7D>5<?< 

�.. �4?47N>, �.�. �V?<=EL>4, �.�. �>=>>, �.�. �D5G>>, �.�. �>?>64=5=>>, &.�. 

�4F>=4FL>4, �.�. �>D=TT6, �.%. �G=5V44, �.�. �G?4?>64, �. �. �<?O65FL, �... 

,FG?5D, O>V 4>E?V46GNFL ?<F4==O 444?F4FVW 5?>>G5==G 4> 5>>=><VG=>7> 

E5D54>6<M4 '>D4W=<, >E>5?<6>EFV =>7> 6?D>64465==O 6 45D646=5 G?D46?V==O, 

54=>V6EL>G E<EF5<G, 47D>?D><<E?>6<= E5>F>D F4 V=LV 74?G7V. �>4=>G4E 7=4G=<= 

6=5E>> G D>76<F>> <V6=4D>4=<E F5>D5F<G=<E 74E44 5?>>G5==-DVL5=L 74V=E=<?< F4>V 

74DG5V6=V =4G>>6FV, O> %. �4=7, $. �4F5=E>D5D, �. �V=LO, %. �4=, �. �57G, �. �5=EV, 

�. �4E4=V, �. �>74=4D, �. �4=4W, �. �VF5DE, �. %6>=, %. %5, �. %<>?4=45D, �. 

&4?E>>FF, �. &4?E>>FF, $. %E46TD, �. '65=, �. /=EVFV F4 V=LV. ' WE=VE ?D4FOE 



15 

D>77?O44NFLEO ?<F4==O >>=F5?FG4?L=>7> 6<7=4G5==O 5?>>G5==G, <5E4=V7<< =>7> 

DG=>FV>=G64==O, 557?5>>6V 4E?5>F< F4 ?5DE?5>F<6< 74EF>EG64==O G DV=4=E>6><G, 

?>7VEF<G=><G F4 G?D46?V=EL>><G E5>F>D4E. �=4G=4 G6474 ?D<4V?OTFLEO ?5D56474< 

45F5=FD4?V74FVW, ?V46<M5==N ?D>7>D>EFV FD4=E4>FV= F4 7=<65==N >?5D4FV==<E 

6<FD4F G5D57 74EF>EG64==O F5E=>?>7VW D>7?>4V?5=<E D5TEFDV6. 

�>?D< 7=4G=G >V?L>VEFL 4>E?V465=L, 6??<6 5?>>G5==-F5E=>?>7V= =4 5V7=5E-

?D>F5E< 74?<L4TFLEO 4<E>GEV==<< F4 DD47<5=F4D=<<. ' 5V?LL>EFV =4G>>6<E D>5VF 

4=4?V7GTFLEO 6?D>64465==O 5?>>G5==G 6 >>D5<<E 74?G7OE 5>>=><V><, ?D>F5 

6V4EGF=V= >><??5>E=<= 4=4?V7 =>7> 7474?L=>7> 6??<6G =4 E<EF5<G G?D46?V==O 

?V4?D<T<EF64<< DV7=<E <4ELF45V6. �VFG<7=O=V 4>E?V465==O ?5D5646=> 7>E5D5465=V 

=4 ?<F4==OE D57G?OF>D=<E >5<565=L, DV=4=E>6>W 4>EFG?=>EFV F5E=>?>7VW, D<7<>V6 

6<>>D<EF4==O E<4DF->>=FD4>FV6 F4 DV6=O F<DD>6>W 7D4<>F=>EFV ?V4?D<T<EF6. 

�>4=>G4E 74?<L4TFLEO 6V4>D<F<< ?<F4==O D>7D>5>< EFD4F57VG=<E <>45?5= 

V=F57D4FVW 5?>>G5==G 6 5V7=5E-?D>F5E< 7 GD4EG64==O< DV6=O 7>F>6=>EFV >><?4=V=, 

>FV=>< 5>>=><VG=>W 5D5>F<6=>EFV F5E=>?>7VW F4 6<O6?5==O >?NG>6<E G<==<>V6, M> 

6<7=4G4NFL GE?VL=VEFL WW 6?D>64465==O. &5 7G<>6?NT =5>5EV4=VEFL ?>44?LL>7> 

4>E?V465==O EFD4F57VG=<E ?V4E>4V6 4> V=F57D4FVW 5?>>G5==-DVL5=L G 5V7=5E-?D>F5E<, 

D>D<G64==O <5F>4>?>7VW >FV=>< WE=L>W 5D5>F<6=>EFV F4 D>7D>5>< D5>><5=44FV= 

M>4> WE >?F<<4?L=>7> 6<>>D<EF4==O. 

�6¾O7>> D>5>F< 7 =4G>>6<<< ?D>7D4<4<<, ??4=4<<, F5<4<<. �<E5DF4FVN 

6<>>=4=> 6V4?>6V4=> 4> F5<4F<>< =4G>>6>-4>E?V4=<E D>5VF, ?D<E6OG5=<E F<DD>6V= 

FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 F4 6?D>64465==N 5?>>G5==-F5E=>?>7V=. 

�>E?V465==O ?D>6>4<?>EO 6 <564E >4D54D4?L=>W F5<< 16�$040-09 

«%>FV>5>>=><VG=<= 65>F>D D>76<F>G 6VFG<7=O=<E ?V4?D<T<EF6 6 G<>64E 

=5?5D5454GG64=>EFV» (DG=44<5=F4?L=5 4>E?V465==O). ' D4<>4E 4>E?V465==O 

D>7D>5?5=> F5>D5F<>>-<5F>4<G=V 74E44< >FV=N64==O 7>F>6=>EFV ?V4?D<T<EF6 4> 

6?D>64465==O 5?>>G5==G, 6<7=4G5=> >?NG>6V D4>F>D< 6??<6G F4 >5�DG=F>64=> 

<5E4=V7< ?D<==OFFO G?D46?V=EL><E DVL5=L. �4?D>?>=>64=> >>=F5?FG4?L=G <>45?L 

444?F4FVW 5V7=5EG 4> F<DD>6<E D54?V= V7 GD4EG64==O< F5E=>?>7VG=<E, 



16 

>D74=V74FV==<E V E5D54>6<M=<E 45F5D<V=4=F, 4 F4>>6 ED>D<G?L>64=> D5>><5=44FVW 

4?O ?V4?D<T<EF6 DV7=<E F<?V6. 

�5F>N 4>E?V465==O T >5�DG=FG64==O <5F>4<G=<E ?V4E>4V6 F4 D>7D>5?5==O 

=4G>>6>-?D4>F<G=<E D5>><5=44FV= M>4> FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 

?V4?D<T<EF6 6 =4E?V4>> 74EF>EG64==O 5?>>G5==-F5E=>?>7V=. 

�?O 4>EO7=5==O ?>EF46?5=>W <5F< 6 D>5>FV 6<DVL5=> F4>V =4G>>6V F4 ?D4>F<G=V 

74644==O: 

« 4>E?V465=> 5F4?< D>76<F>G 5?>>G5==-F5E=>?>7V= F4 6<7=4G5=> WE=V 

>?NG>6V E4D4>F5D<EF<>< O> F5E=>?>7VG=>7> D5=><5=G F<DD>6>W 5>>=><V><; 

« ?D>4=4?V7>64=> >E=>6=V F5>D5F<G=V ?V4E>4< 4> 6<6G5==O 5?>>G5==-

F5E=>?>7V=, 6<>>D5<?5=> WE=V >>=F5?FG4?L=V 74E44< F4 >5�DG=F>64=> D>?L G 

FD4=ED>D<4FVW 5V7=5E-?D>F5EV6; 

« 6EF4=>6?5=> >E=>6=V 65>F>D< 6??<6G 5?>>G5==-F5E=>?>7V= =4 5V7=5E-

<>45?V ?V4?D<T<EF6, D>77?O=GF> EFD4F57VG=V F4 >?5D4FV==V 4E?5>F< WE 74EF>EG64==O; 

« 74V=E=5=> 4=4?V7 <>6?<6>EF5= <G?LF<E5>F>D4?L=>7> 6<>>D<EF4==O 

5?>>G5==-DVL5=L G 7?>54?L=V= 5>>=><VFV, 6<7=4G5=> DG=>FV>=4?L=V ED5D< WE=L>W 

V=F57D4FVW G 5V7=5E-?D>F5E<; 

« 4>E?V465=> EF4= F4 ?5DE?5>F<6< D>76<F>G 5?>>G5==-F5E=>?>7V= 6 

'>D4W=V, V45=F<DV>>64=> >?NG>6V 6<>?<><, 54D¾TD< F4 4D4=65D< WE=L>7> 

6?D>64465==O; 

« D>7D>5?5=> <5F>4<G=<= ?V4EV4 4> >FV=N64==O 5>>=><VG=>W 

5D5>F<6=>EFV F4 ?D>4G>F<6=>EFV 5V7=5EG 6=4E?V4>> 74EF>EG64==O 5?>>G5==-DVL5=L, 

V7 6<>>D<EF4==O< DV=4=E>6<E, F5E=>?>7VG=<E F4 >D74=V74FV==<E <5FD<>; 

« 74?D>?>=>64=> <>45?L >FV=>< 7>F>6=>EFV ?V4?D<T<EF6 4> 

6?D>64465==O 5?>>G5==-F5E=>?>7V=, 74V=E=5=> WW 65D<DV>4FVN F4 >5�DG=F>64=> 

7=4GGMVEFL V=F57D4?L=>7> ?>>47=<>4 7>F>6=>EFV 4?O EFD4F57VG=>7> ??4=G64==O; 

« D>7D>5?5=> EFD4F57VG=V D5>><5=44FVW M>4> 6?D>64465==O 5?>>G5==-

DVL5=L 4?O ?V4?D<T<EF6 DV7=<E F<?V6, 7 GD4EG64==O< D5EGDE=<E <>6?<6>EF5=, 

F5E=>?>7VG=>W 7DV?>EFV F4 >D74=V74FV==>W E?5F<DV><; 
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« ED>D<>64=> >>=F5?FG4?L=V 74E44< EF6>D5==O 5?>>G5==-5>>E<EF5<< =4 

=4FV>=4?L=><G DV6=V, >5�DG=F>64=> WW 7=4G5==O 4?O F<DD>6>W FD4=ED>D<4FVW 

5>>=><V>< F4 D>76<F>G <V6>D74=V74FV==>W 674T<>4VW. 

�5¾T>F>< 4>E?V465==O T ?D>F5E< FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 

?V4?D<T<EF6 ?V4 6??<6>< 5?>>G5==-F5E=>?>7V=. 

�D54<5F>< 4>E?V465==O T F5>D5F<>>-<5F>4<G=V 74E44< F4 ?D4>F<G=V 4E?5>F< 

6?D>64465==O 5?>>G5==-F5E=>?>7V= G 5V7=5E-?D>F5E< ?V4?D<T<EF6 7 GD4EG64==O< 

WE=L>W 5>>=><VG=>W, >D74=V74FV==>W F4 F5E=>?>7VG=>W 7>F>6=>EFV. 

�5F>4< 4>E?V465==O. �5F>4>?>7VG=>N >E=>6>N 4>E?V465==O T EG>G?=VEFL 

E?>E>5V6 =4G>>6>7> ?V7=4==O, <5F>4V6, ?D<=><V6 V ?D<=F<?V6 ?D>6545==O =4G>>6>7> 

4>E?V465==O. &5>D5F<G=>N >E=>6>N 4<E5DF4FVW ?>E?G7G64?< ?>?>65==O >>=F5?FV= 

F<DD>6>W 5>>=><V><, F5>DV= V==>64FV==>7> D>76<F>G, G?D46?V==O F<DD>6<<< 

FD4=ED>D<4FVO<< F4 5>>=><V>>-<4F5<4F<G=>7> <>45?N64==O. �46?<65 7=4G5==O 

<4NFL ?D4FV 6VFG<7=O=<E V 74DG5V6=<E GG5=<E, O>V 4>E?V46GNFL ?<F4==O V=F57D4FVW 

5?>>G5==-F5E=>?>7V= G 5V7=5E-?D>F5E<, F<DD>6>W FD4=ED>D<4FVW ?V4?D<T<EF6 F4 

5>>=><VG=>W 5D5>F<6=>EFV F5E=>?>7VG=<E V==>64FV=. �D46>65 ?>?5 4>E?V465==O 

E>?444NFL G<==V 74>>=>446GV F4 =>D<4F<6=V 4>>G<5=F<, M> D57?4<5=FGNFL 

D>76<F>> 5?>>G5==-DVL5=L 6 '>D4W=V F4 E6VFV. 

�=D>D<4FV==>N 547>N 4>E?V465==O T EF4F<EF<G=V 44=V 5?>>G5==-E?V?L=>F, 

4=4?VF<G=V 76VF< <V6=4D>4=<E DV=4=E>6<E >D74=V74FV=, ?G5?V>4FVW G D5F5=7>64=<E 

=4G>>6<E 6<44==OE, D57G?LF4F< 5>E?5DF=<E >FV=>> F4 >5=E-EF44V 6?D>64465==O 

5?>>G5==-DVL5=L G DV7=<E E5>F>D4E 5>>=><V><. 

' ?D>F5EV 4>E?V465==O 6<>>D<EF4=> F4>V <5F>4<: 4V4?5>F<G=>W T4=>EFV 

VEF>D<G=>7> V ?>7VG=>7>, M> 74EF>E>6G646EO ?D< 4=4?V7V 5F4?V6 D>76<F>G 5?>>G5==-

F5E=>?>7V= F4 D>D<G64==V WE=VE >E=>6=<E E4D4>F5D<EF<> (?V4D>74V? 1.1); =4G>>6>7> 

4=4?V7G V E<=F57G, O><= 6<>>D<EF>6G646EO 4?O E<EF5<4F<74FVW F5>D5F<G=<E ?V4E>4V6 

4> 4>E?V465==O 5?>>G5==-F5E=>?>7V= F4 WE=L>W D>?V 6 FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 

(?V4D>74V?< 1.2, 1.3); F45?<G=>7> F4 EFDG>FGD=>-?>7VG=>7> 4=4?V7G, M> 4>76>?<6 

6<7=4G<F< ?5DE?5>F<6< <G?LF<E5>F>D4?L=>7> 74EF>EG64==O 5?>>G5==-F5E=>?>7V= F4 

EFDG>FGD<7G64F< DG=>FV>=4?L=V ED5D< WE 6<>>D<EF4==O G 5V7=5E-?D>F5E4E 
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(?V4D>74V? 2.1). �5F>4 4=>5FG64==O 6<>>D<EF>6G646EO 4?O 4>E?V465==O 7>F>6=>EFV 

6VFG<7=O=<E ?V4?D<T<EF6 4> 6?D>64465==O 5?>>G5==-F5E=>?>7V= (?V4D>74V? 2.2). 

�D>F5E=<= V E<EF5<=<= ?V4E>4< 74EF>E>6G64?<EO 4?O 4>E?V465==O <5E4=V7<V6 

6?D>64465==O 5?>>G5==-DVL5=L G 5V7=5E-<>45?V ?V4?D<T<EF6 F4 >FV=>< WE=L>7> 

6??<6G =4 5>>=><VG=G 5D5>F<6=VEFL (?V4D>74V? 2.3). �5F>4< 5>>=><V>>-

<4F5<4F<G=>7> <>45?N64==O 5G?< 6<>>D<EF4=V ?D< D>7D>5FV <>45?V >FV=>< 

7>F>6=>EFV ?V4?D<T<EF6 4> 6?D>64465==O 5?>>G5==-F5E=>?>7V=, M> 6D4E>6GT 

F5E=>?>7VG=V, >D74=V74FV==V F4 E5D54>6<M=V D4>F>D< (?V4D>74V? 3.1). �5F>4 

V<VF4FV==>7> <>45?N64==O 74EF>E>6G646EO 4?O >FV=>< 6??<6G DV7=<E D4>F>DV6 =4 

DV65=L 444?F4FVW ?V4?D<T<EF6 4> 5?>>G5==-DVL5=L V7 6<>>D<EF4==O< ?D>7D4<=>7> 

74557?5G5==O Oracle Crystal Ball (?V4D>74V? 3.1). �5F>4 >>=F5=F-4=4?V7G 4>76>?<6 

>FV=<F< =4O6=V >5=E< 6?D>64465==O 5?>>G5==-F5E=>?>7V= G 7?>54?L=V= 5>>=><VFV, 

6<7=4G<F< F5=45=FVW WE=L>7> D>76<F>G F4 6<O6<F< 54D¾TD< 444?F4FVW (?V4D>74V?< 2.1, 

2.2). �5F>4 EFD4F57VG=>7> ??4=G64==O 6<>>D<EF>6G646EO 4?O D>7D>5>< 

D5>><5=44FV= M>4> 6?D>64465==O 5?>>G5==-DVL5=L 74?56=> 6V4 F<?G ?V4?D<T<EF64 

F4 DV6=O WE=L>W F<DD>6>W 7DV?>EFV (?V4D>74V? 3.2). �D4DVG=<= <5F>4 74EF>E>6G646EO 

4?O 6V7G4?V74FVW >>=F5?FG4?L=>W <>45?V 6?D>64465==O 5?>>G5==-F5E=>?>7V= F4 

?D54EF46?5==O WE=L>W V=F57D4FVW G 5V7=5E-?D>F5E< DV7=<E ?V4?D<T<EF6 (?V4D>74V?< 

3.2, 3.3). 

�>6<7=4 4>E?V465==O. �4G>>64 =>6<7=4 >45D64=<E D57G?LF4FV6 ?>?O74T G 

D>7D>5?5==V =>6<E F4 G4>E>>=4?5==V 4VNG<E >>=F5?FG4?L=<E F4 <5F>4>?>7VG=<E 

74E44 6?D>64465==O 5?>>G5==-F5E=>?>7V= G 5V7=5E-?D>F5E< ?V4?D<T<EF6, M> 

6D4E>6GNFL 5>>=><VG=V, >D74=V74FV==V F4 F5E=>?>7VG=V 4E?5>F< F<DD>6>W 

FD4=ED>D<4FVW. 

�4G>>64 =>6<7=4 >45D64=<E D57G?LF4FV6 ?>?O74T 6 F4>><G: 

6?5DL5: 

- D>7D>5?5=> <>45?L >FV=>< 7>F>6=>EFV ?V4?D<T<EF6 4> 6?D>64465==O 

5?>>G5==-F5E=>?>7V=, O>4, �DG=FGNG<EL =4 >><??5>E=><G 6D4EG64==V 

F5E=>?>7VG=<E, >D74=V74FV==<E, 6=GFDVL=VE V 7>6=VL=VE D4>F>DV6, 74557?5GGT 

>V?L>VE=5 >FV=N64==O DV6=O 7>F>6=>EFV, F<?>?>7V74FVN ?V4?D<T<EF6 74 EFG?5=5< 
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7>F>6=>EFV F4 E?G7GT >E=>6>N 4?O D>D<G64==O G?D46?V=EL><E EFD4F57V=, 

E?DO<>64=<E =4 5D5>F<6=G V=F57D4FVN 5?>>G5==-DVL5=L G 5V7=5E-?D>F5E<. 

G4>E>>=4?5=>: 

- ?5DV>4<74FVN 5F4?V6 D>76<F>G V 74EF>EG64==O 5?>>G5==-F5E=>?>7V= G 

DV=4=E>6<E F4 5V7=5E-?D>F5E4E, M>, =4 6V4<V=G 6V4 VE=GNG<E ?V4E>4V6, 7>DVT=F>64=<E 

?5D5646=> =4 F5E=VG=V E4D4>F5D<EF<>< 45> G4E>6V <56V D>76<F>G F5E=>?>7VW, 

�DG=FGTFLEO =4 >D<F5DVOE ED5D >E>??5==O F4 EFG?5=O D>D<4?V74FVW 674T<>4VW 

EG5¾T>FV6, O>V 6<>>D<EF>6GNFL F5E=>?>7VW =4 >>=FD4>F=V= >E=>6V, 4 F4>>6 6D4E>6GT 

56>?NFVN V=F57D4FVW >>D5<<E 5?>>G5==-DVL5=L G E>?44=V F<DD>6V 5>>E<EF5<<; 

- EGF=VEFL ?>=OFFO «5?>>G5==» L?OE>< 6<>>D5<?5==O F4 E<EF5<4F<74FVW =>7> 

>?NG>6<E E4D4>F5D<EF<>, 7>>D5<4 45F5=FD4?V7>64=>7> E4D4>F5DG, <5E4=V7<V6 

>>=E5=EGEG, >D<?F>7D4DVG=>7> 74557?5G5==O =57<V==>EFV 44=<E F4 ?D>7>D>EFV 

?5D56VD>< >?5D4FV= GEV<4 GG4E=<>4<< <5D56V; F5 44?> 7<>7G 6<7=4G<F< 5?>>G5== O> 

E?5FV4?V7>64=G D54?V74FVN D>7?>4V?5=>7> D5TEFDG, M> 4VT O> 45F5=FD4?V7>64=4 5474 

44=<E, G O>V= 5?>>< 7 FD4=E4>FVO<< >5¾T4=4=V >D<?F>7D4DVG=> = ?V4F65D46GNFLEO 

74 4>?><>7>N 4?7>D<F<V6 >>=E5=EGEG V7 74557?5G5==O< 74E<M5=>EFV F4 ?V46<M5=>W 

=44V==>EFV 6545==O 74?<EV6 F4 GVF>> >>D5E?<F< <56V, G=V>4?L=V D<E< F4 6V4<V==>EFV 

5?>>G5==-F5E=>?>7VW 6V4 V=L<E 45F5=FD4?V7>64=<E DVL5=L; 

- >?4E<DV>4FVN 5?>>G5==-F5E=>?>7V=, G5D57 6D4EG64==O, =4 4>44F>> 4> 

VE=GNG<E 6<4>6<E >?4E<DV>4FV=, O>V 7455V?LL>7> 55DGFL 4> G647< >D<F5DVW 

F5E=VG=<E ?4D4<5FDV6 45> DV6=V6 4>EFG?G EG5¾T>FV6 4> F5E=>?>7V= (?G5?VG=V, 

?D<64F=V, >>=E>DFVG<=V), ?>4V?G 74 >7=4>4<< ED5D< 6??<6G 5?>>G5==-F5E=>?>7V= =4 

5V7=5E-?D>F5E< ?V4?D<T<EF6, M> 44T <>6?<6VEFL ?V4?D<T<EF64< FV?5E?DO<>64=VL5 

>5<D4F< F<? 5?>>G5==-DVL5=L 7 GD4EG64==O< 5464=>7> D57G?LF4FG; 

- >?4E<DV>4FVN 5V7=5E-?D>F5EV6 ?V4?D<T<EF6 G >>=F5>EFV F<DD>6>W 

FD4=ED>D<4FVW L?OE>< 6<>>D5<?5==O 6<4>6>W >4F57>DVW «?D>F5E< F<DD>6V74FVW F4 

V=DD4EFDG>FGD=>W V=F57D4FVW», 6V4<V==VEFN O>>W T 6D4EG64==O E?5F<DV>< 

6?D>64465==O 5?>>G5==-F5E=>?>7V=, ?>6¾O74=>W =5 ?<L5 V7 ?>FD554<< 

FD4=ED>D<4FVW >>D5<<E DG=>FV>=4?L=<E ?D>F5EV6, 4 = EF6>D5==O< <V6?D>F5E=<E 

>4=4?V6 V=F57D4FVW 45F5=FD4?V7>64=<E D5TEFDV6 G >>D?>D4F<6=G V=DD4EFDG>FGDG; 
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ED>>GE>64=VEFL =4 ?D>F5E4E F<DD>6V74FVW 4?O FV?5= G?D46?V==O E?D<OF<<5 5V?LL 

F>G=><G 6D4EG64==N D>?V 5?>>G5==G 6 FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 

?V4?D<T<EF64, ?>>D4M5==N EFDG>FGD=>W 444?F4FVW ?V4?D<T<EF64 4> F5E=>?>7VG=<E 

7<V= F4 ?V46<M5==N 5D5>F<6=>EFV G?D46?V==O F<DD>6<<< 4>F<64<<. 

=45G?< ?>44?LL>7> D>76<F>G: 

- ?V4E>4< 4> FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 ?V4?D<T<EF6 ?V4 6??<6>< 

5?>>G5==-F5E=>?>7V= L?OE>< 6<>>D5<?5==O 56>?NFV==>7> F4 4<D5>F<6=>7> 

65>F>DV6 6?D>64465==O F4 FD4>FG64==O WE 7<VEF>6=>7> =4?>6=5==O; 6<O6?5=> 

6V4<V==>EFV 56>?NFV==>7> 65>F>DG, O> F4>>7>, M> ?5D5454G4T ?>EFG?>6G V=F57D4FVN 

5?>>G5==-DVL5=L G5D57 444?F4FVN VE=GNG<E F5E=>?>7V=, F5EFG64==O F4 ?>>4?L=G 

4?D>54FVN G 6<5D4=<E 5V7=5E-?D>F5E4E, M> 4>76>?OT 7=<7<F< D<7<>< F4 

>?F<<V7G64F< 6<FD4F< F4 4<D5>F<6=>7> 65>F>DG, >DVT=F>64=>7> =4 >><??5>E=G 

F<DD>6G FD4=ED>D<4FVN ?V4?D<T<EF64 7 <4ELF45=<< 6?D>64465==O< 5?>>G5==-

V=DD4EFDG>FGD<. &5 ?V46<MGT DV65=L ?D>7>D>EFV, 46F><4F<74FVW F4 5D5>F<6=>EFV 

G?D46?V==O, 4?5 ?>FD55GT 7=4G=<E DV=4=E>6<E F4 >D74=V74FV==<E D5EGDEV6; 

- <5F>4<G=V ?V4E>4< 4> >FV=N64==O 5D5>F<6=>EFV 74EF>EG64==O 5?>>G5==-

F5E=>?>7V= L?OE>< G7474?L=5==O VE=GNG<E DG=>FV>=4?L=<E =4?DO<V6 >FV=N64==O 

(DV=4=E>6<=, >?5D4FV==<=, EFD4F57VG=<=, V=EF<FGFV==<=) F4 >5�DG=FG64==O 

>>=F5?FG4?L=<E >E=>6 ?>5G4>6< V=F57DGNG<E ?>>47=<>V6 5D5>F<6=>EFV, O>V 

6D4E>6GNFL 6??<6 5?>>G5==-DVL5=L =4 7D>EF4==O D<=>>6>W >4?VF4?V74FVW 

?V4?D<T<EF64, ?V46<M5==O >?5D4FV==>W ?D<5GF>>6>EFV, >?F<<V74FVN 6<FD4F V 

64>E>>=4?5==O G?D46?V=EL><E ?D>F5EV6;  

- V=EFDG<5=F4DV= 6<O6?5==O E?45><E <VEFL, ?D>5?5<=<E 7>= F4 G<==<>V6 

=574F<6=>7> 6??<6G =4 ?D>F5E< 6?D>64465==O 5?>>G5==-F5E=>?>7V= G 4VO?L=VEFL 

?V4?D<T<EF6, M>, =4 6V4<V=G 6V4 FD44<FV==<E ?V4E>4V6, 547GTFLEO =4 74EF>EG64==V 

EF5=4D=>7> 4=4?V7G 7 GD4EG64==O< F<?V6 7>F>6=>EFV ?V4?D<T<EF6 4> 6?D>64465==O 

F4 6<>>D<EF4==V <5F>4V6 ?D>7=>7G64==O 7D>L>6<E ?>F>>V6 4?O >FV=>< DV=4=E>6<E 

D<7<>V6 V ?>F5=FV==<E 6<7>4 6V4 V=F57D4FVW 5?>>G5==-DVL5=L, M> 44T ?V4?D<T<EF64< 

<>6?<6VEFL >FV=<F< DV=4=E>6V D<7<>< V ?>F5=FV==V 6<7>4< 6V4 6?D>64465==O 

5?>>G5==-F5E=>?>7V=; 



21 

- ?V4E>4< 4> D>D<G64==O >>=F5?FVW 6?D>64465==O 5?>>G5==-F5E=>?>7V= G 

5V7=5E-?D>F5E< L?OE>< >5�DG=FG64==O =5>5EV4=>EFV 4<D5D5=FV4FVW ?V4?D<T<EF6 74 

DV6=5< D5EGDE=>W 74557?5G5=>EFV. �4?D>?>=>64=4 >>=F5?FVO 6<7=4G4T ?>E?V4>6=VEFL 

>?NG>6<E 5F4?V6 V=F57D4FVW 5?>>G5==G: EFD4F57VG=5 ??4=G64==O, >FV=>G 7>F>6=>EFV 

74 <>45??N Bc_Adoption, 6<5VD >?F<<4?L=>7> D>D<4FG 6?D>64465==O 

(56>?NFV==>7> 45> 4<D5>F<6=>7>), F5EFG64==O, <4ELF45G64==O F4 

V=EF<FGFV>=4?V74FVN F5E=>?>7VW. �V4<V==VEFN T >><??5>E=5 6D4EG64==O 

F5E=>?>7VG=<E, >D74=V74FV==<E D4>F>DV6 V D4>F>DV6 E5D54>6<M4, M> 74557?5GGT 

444?F<6=VEFL ?D>F5EG, <V=V<V74FVN D<7<>V6 F4 E?D<OT 5D5>F<6=V= F<DD>6V= 

FD4=ED>D<4FVW ?V4?D<T<EF6. 

�D4>F<G=5 7=4G5==O >45D64=<E D57G?LF4FV6 ?>?O74T G <>6?<6>EFV WE 

74EF>EG64==O 4?O D>D<G64==O EFD4F57V= F<DD>6>W FD4=ED>D<4FVW ?V4?D<T<EF6 7 

GD4EG64==O< WE D5EGDE=>W E?D><>6=>EFV. $>7D>5?5=4 <>45?L >FV=>< 7>F>6=>EFV 

?V4?D<T<EF6 (Bc_Adoption) 4>76>?OT V45=F<DV>G64F< 54D¾TD< 6?D>64465==O 

5?>>G5==G F4 6<7=4G4F< >?F<<4?L=V EF5=4DVW V=F57D4FVW F5E=>?>7VW. 

�4?D>?>=>64=4 >>=F5?FVO 6?D>64465==O 5?>>G5==-DVL5=L E?D<OT 

5D5>F<6=><G 6<5>DG <V6 56>?NFV==<< F4 4<D5>F<6=<< ?V4E>44<<, 74557?5GGNG< 

444?F<6=VEFL ?D>F5EG F<DD>6V74FVW. �FD<<4=V D57G?LF4F< <>6GFL 5GF< 6<>>D<EF4=V 

5V7=5E>< 4?O >?F<<V74FVW G?D46?V==O, 45D646=<<< GEF4=>64<< 4?O >FV=>< F<DD>6>W 

7DV?>EFV E5>F>DV6 5>>=><V><, 4 F4>>6 G =46G4?L=<E ?D>7D4<4E 4?O ?V47>F>6>< 

D4EV6FV6 G ED5DV DV=4=E>6<E F4 F<DD>6<E F5E=>?>7V=. 

�4G>>6V ?>?>65==O F4 ?D<>?44=V D5>><5=44FVW 4<E5DF4FVW EE64?5=V F4 

?D<==OFV 4> 6?D>64465==O G D>5>FV: &�� «%���&&� '�$����» (4>6V4>4 728-02-

2025/1 6V4 28.02.2025); &�� «�V=VE4=» (4>6V4>4 747 6V4 23.02.2025); �� «������ 

�����%» (4>6V4>4 6V4 24.02.2025). 

�E>5<EF<= 6=5E>> 74>5G64G4. �4G>>6V ?>?>65==O, D>7D>5>< F4 6<E=>6>< 

4<E5DF4FV==>W D>5>F< T D57G?LF4F>< E4<>EFV==> ?D>6545=>7> 46F>D>< 4>E?V465==O 

M>4> 74EF>EG64==O 5?>>G5==-F5E=>?>7V= 6 FD4=ED>D<4FVW 5V7=5E-?D>F5EV6. 

�?D>54FVO D57G?LF4FV6 4<E5DF4FVW. �E=>6=V ?>?>65==O F4 6<E=>6>< 

4<E5DF4FVW 4>?>6V44?<EO F4 >FD<<4?< EE64?5==O =4 %% �V6=4D>4=V= =4G>>6>-
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?D4>F<G=V= >>=D5D5=FVW «�>=>GD5=F>E?D><>6=VEFL =4FV>=4?L=>W 5>>=><V><» (�<W6, 

2022); �V6=4D>4=V= =4G>>6V= >>=D5D5=FVW «'?D46?V==O 5V7=5E-?D>F5E4<< F4 

F5E=>?>7VG=<<< V==>64FVO<< 6 EGG4E=<E G<>64E F4 6 ?VE?O6>T==<= ?5DV>4» (�<W6, 

2023); �V6=4D>4=V= =4G>>6>-?D4>F<G=V= >>=D5D5=FVW «,56G5=>V6EL>4 65E=4 2023. 

�>6>T==5 6V4=>6?5==O 5>>=><V>< '>D4W=<: ?D>5?5<< F4 ?5DE?5>F<6<» (�<W6, 2023); 

�E5G>D4W=EL>V= =4G>>6>-?D4>F<G=V= >>=D5D5=FVW (�<W6, 2024); �V6=4D>4=V= 

=4G>>6V= >>=D5D5=FVW «�4557?5G5==O EF4?>7> 5>>=><VG=>7> D>76<F>G 6 >>=F5>EFV 

6<>?<>V6 7?>54?V74FVW» (�5?LF5, �>?LM4, 2024); �V6=4D>4=V= =4G>>6>-?D4>F<G=V= 

>>=D5D5=FVW «&D4=ED>D<4FVO 5>>=><V>< 6 G<>64E 7?>54?L=<E 6<>?<>V6: 4>FG4?L=V 

?<F4==O» (�?4=?544, �<F64, 2025); �E5G>D4W=EL>V= =4G>>6V= >>=D5D5=FVW 

«$>D<G64==O <V6=4D>4=<E 5>>=><VG=<E 6V4=>E<= 6 G<>64E 45EF45V?V74FVW 

<V6=4D>4=>W E<EF5<<» ('67>D>4, 2025); �V6=4D>4=V= =4G>>6>-?D4>F<G=V= 

>>=D5D5=FVW «�D5>F<6=V <5E4=V7<< 7>E?>44DN64==O 6 >>=F5>EFV EGG4E=>W 

5>>=><VG=>W F5>DVW» (�4?>DV66O, 2025).  

�G5?V>4FVW. �4 D57G?LF4F4<< 4>E?V465==O >?G5?V>>64=> 14 =4G>>6<E ?D4FL, 6 

EF4F5= 3 G D4E>6<E 6GD=4?4E F4 75VD=<>4E =4G>>6<E ?D4FL, 7 =<E >4=4 EF4FFO 

>?G5?V>>64=4 G =4G>>6><G ?5DV>4<G=><G 6<44==V V=>75<=>W >D4W=< (Three Seas 

Economic Journal); 7 ?G5?V>4FV= 3 G <4F5DV4?4E =4G>>6<E >>=D5D5=FV=. �474?L=<= 

>5EO7 ?G5?V>4FV= 3 5,98 4. 4., 7 O><E 46F>DG =4?56<FL 5,61 4. 4. 

%FDG>FGD4 = >5EO7 D>5>F<. �<E5DF4FV==4 D>5>F4 E>?444TFLEO 7V 6EFG?G, 

FDL>E D>74V?V6 V 6<E=>6>V6, 6<>?445=<E =4 214 EF>DV=>4E 4DG>>64=>7> F5>EFG. 

�4F5DV4?< 4<E5DF4FVW <VEFOFL 32 F45?<FV V 15 D<EG=>V6. %?<E>> 6<>>D<EF4=<E 

465D5? V7 307 =4=<5=G64=L G<VM5=> =4 30 EF>DV=>4E, 5 4>44F>V6 3 =4 30 EF>DV=>4E. 
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��$���� '�����% %��$�'��, 

�� 3 5V7=5E-?D>F5E<; 

�& 3 5?>>G5==-F5E=>?>7VW; 

��� 3 6V4=>6?N64?L=V 465D5?4 5=5D7VW; 

��� 3 <5F>4 4=4?V7G VTD4DEV=; 

��%� 3 <V>D>-, <4?V F4 E5D54=V ?V4?D<T<EF64; 

�%� 3 <4?V F4 E5D54=V ?V4?D<T<EF64; 

��%$ 3 �D74=V74FVO 5>>=><VG=>7> E?V6D>5VF=<FF64 F4 D>76<F>G; 

��� 3 �5¾T4=4=V �D45EL>V �<VD4F<; 

��$ 3 �V645==> �DD<>4=EL>4 $5E?G5?V>4; 

%,� 3 %?>?GG5=V ,F4F< �<5D<><; 

AHP (Analytic Hierarchy Process) 3 ?D>F5E 4=4?V7G VTD4DEV=; 

AI (Artificial Intelligence) 3 LFGG=<= V=F5?5>F; 

API (Application Programming Interface) 3 ?D<>?44=<= ?D>7D4<=<= V=F5DD5=E; 

BIS (Bank for International Settlements) 3 �4=> <V6=4D>4=<E D>7D4EG=>V6;  

BSN (Blockchain-based Service Network) 3 E5D6VE=4 <5D564 =4 >E=>6V 

5?>>G5==G; 

CRM (Customer Relationship Management) 3 G?D46?V==O 6V4=>E<=4<< 7 

>?VT=F4<<; 

DAO (Decentralized Autonomous Organization) 3 45F5=FD4?V7>64=4 46F>=><=4 

>D74=V74FVO; 

DApps (Decentralized Applications) 3 45F5=FD4?V7>64=V 4>44F><; 

DeFi (Decentralized Finance) 3 45F5=FD4?V7>64=V DV=4=E<; 

DLT (Distributed Ledger Technology) 3 F5E=>?>7VO D>7?>4V?5=>7> D5TEFDG; 

EBSI (European Blockchain Services Infrastructure) 3 T6D>?5=EL>4 

V=DD4EFDG>FGD4 5?>>G5==-E5D6VEV6; 

ERC (Ethereum Request for Comments) 3 74?<F =4 >><5=F4DV 4> Ethereum; 

ERP (Enterprise Resource Planning) 3 ??4=G64==O D5EGDEV6 ?V4?D<T<EF64; 

ESG (Environmental Social and Governance) 3 5>>?>7VG=5 E>FV4?L=5 

G?D46?V==O; 
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FOMO (Fear of Missing Out) 3 E<=4D>< 6FD4G5=<E <>6?<6>EF5=; 

GDPR (General Data Protection Regulation) 3 7474?L=<= D57?4<5=F ?D> 74E<EF 

44=<E; 

IaaS (Infrastructure as a Service) 3 V=DD4EFDG>FGD4 O> E5D6VE; 

ICC (International Chamber of Commerce) 3 �V6=4D>4=4 F>D7>64 ?4?4F4; 

ICO (Initial Coin Offering) 3 ?>G4F>>64 ?D>?>7<FVO <>=5F; 

IEO (Initial Exchange Offering) 3 ?>G4F>>64 5VD6>64 ?D>?>7<FVO; 

IEO (Initial Exchange Offerings) 3 ?5D6<==4 5VD6>64 ?D>?>7<FVO; 

IMF (International Monetary Fund) 3 �V6=4D>4=<= 64?NF=<= D>=4; 

IoT (Internet of Things) 3 V=F5D=5F D5G5=; 

KPI (Key Performance Indicators) 3 �?NG>6V ?>>47=<>< 5D5>F<6=>EFV; 

MCDA (Multi-%riteria Decision Analysis) 3 <G?LF<>D<F5DV4?L=<= 4=4?V7 

DVL5=L; 

MVP (Minimum Viable Product) 3 <V=V<4?L=> 6<FFT744F=<= ?D>4G>F; 

NFT (Non-Fungible Token) 3 =5674T<>74<V==<= F>>5=; 

NPV (Net Present Value) 3 G<EF4 ?>F>G=4 64DFVEFL; 

P2P (Peer-to-Peer 45> Person-to-Person) 3 6V4 ?N4<=< 4> ?N4<=<; 

PoC (Proof of Concept) 3 ?5D56VD>4 >>=F5?FVW; 

PoS (Proof-of-Stake) 3 4>>47 G4EF>< 6>?>4V==O; 

PoW (Proof-of-Work) 3 4>>47 6<>>=4=>W D>5>F<; 

PPP (Public-Private Partnerships) 3 �5D646=>-?D<64F=5 ?4DF=5DEF6>; 

R&D (Research and Development) 3 4>E?V465==O V D>7D>5><; 

ROI (Return on Investment) 3 ?>65D=5==O V=65EF<FV=; 

SLA (Service Level Agreement) 3 G7>44 ?D> DV65=L E5D6VEG; 

SSL (Secure Sockets Layer) 3 DV65=L 74E<M5=<E E>>5FV6; 

STO (Security Token Offering) 3 ?D>?>7<FVO F>>5=V7>64=<E FV==<E ?4?5DV6; 

SWOT (Strengths, Weaknesses, Opportunities V Threats) 3 E<?L=V EF>D>=<, E?45>V 

EF>D>=<, <>6?<6>EFV,747D>7<; 

TCO (Total Cost of Ownership) 3 EG>G?=4 64DFVEFL 6>?>4V==O; 

TLS (Transport Layer Security) 3 74E<EF =4 FD4=E?>DF=><G DV6=V; 
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TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) 3 F5E=V>4 

6<7=4G5==O ?>DO4>G ?5D5647< 74 EE>6VEFN 7 V454?L=<< DVL5==O<; 

TTM (Trailing Twelve Months) 3 >EF4==V 464=44FOFL <VEOFV6; 

VPN (Virtual Private Network ) 3 6VDFG4?L=4 ?D<64F=4 <5D564; 

WEF (World Economic Forum) 3 %6VF>6<= 5>>=><VG=<= D>DG<;  

WFP (World Food Programme) 3 �E5E6VF=O ?D>4>6>?LG4 ?D>7D4<4. 
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$����� 1 

&��$�&���-��&���'�� �%���� ��%�������/ ����.&�� &� 

���&��&'��,��% ������&�� ����'���-&�%������� 

 

1.1. �F4?< D>76<F>G 5?>>G5==-F5E=>?>7V= F4 D>D<G64==O WE=VE >E=>6=<E 

E4D4>F5D<EF<> 

 

&5E=>?>7VO 5?>>G5== D>76<64TFLEO O> >4=4 7 =4=5V?LL<E V==>64FV= 21-7> 

EF>?VFFO, 6D4E>6GNG< ?4=FN7>6G D54>FVN, O>G 6<>?<>4T ?>O64 44=>W F5E=>?>7VW 6 

DV=4=E>6><G E5>F>DV, ?D><<E?>6>EFV, >E6VFV, >E>D>=V 74>D>6¾O F4 V=L<E E5>F>D4E. � 

FL><G ?V4D>74V?V << D>77?O=5<> VEF>D<>>->>=F5?FG4?L=V 4E?5>F< D>76<F>G 

F5E=>?>7VW 5?>>G5==, 4 F4>>6 D>D<G64==O WW >E=>6=<E E4D4>F5D<EF<>. �D> 6V4=>E=> 

=>6<= E4D4>F5D F5E=>?>7VW 5?>>G5==, 7>>D5<4 E6V4G<FL VE=G64==O DV7=<E 64DV4=FV6 

=4?<E4==O F5D<V=G «5?>>G5==» G EGG4E=V= G>D4W=EL>V= =4G>>6V= ?VF5D4FGDV. %5D54 

=4=5V?LL ?>L<D5=<E T 444?F>64=5 E?>6> «5?>>G5==», M> 6V4?>6V44T ?D46<?4< 

?5D544GV V=L><>6=<E F5D<V=V6. $V4L5 7GEFDVG4NFLEO 64DV4=F< «5?>>-G5==» V «5?>> 

G5==», O><<< =4<474NFLEO ?5D544F< EFDG>FGDG >D<7V=4?L=>7> E?>64. �=>4V 6 F5>EF4E 

6<>>D<EF>6GTFLEO 4=7?V=EL>4 FD4=E?VF5D4FVO blockchain.  

�576464NG< =4 7D>EF4NGG ?>?G?OD=VEFL, G =4G>>6V= E?V?L=>FV 4>EV FD<64NFL 

4<E>GEVW M>4> G=V65DE4?L=>7> 6<7=4G5==O FL>7> ?>=OFFO. &5D<V= «5?>>G5==» 

?>E>4<FL 6V4 4=7?V=EL>>7> block 3«5?>>» V chain 3«?4=FN7», M> V?NEFDGT EFDG>FGDG 

44=<E, O>V D>D<GNFLEO G 6<7?O4V ?>E?V4>6=> 76¾O74=<E 5?>>V6. ' L<D>>><G E5=EV 

5?>>G5== FD4>FGTFLEO O> D>7?>4V?5=4 5474 44=<E 45> F<DD>6<= D5TEFD, O><= 

74557?5GGT =44V==VEFL F4 =57<V==VEFL 44=<E 7464O>< 6<>>D<EF4==N >D<?F>7D4DVW = 

4?7>D<F<V6 >>=E5=EGEG.  

�=4?V7 DV7=<E ?V4E>4V6 4> 6<7=4G5==O ?>=OFFO «5?>>G5==», 74?D>?>=>64=<= 

�.�. �G?4?>6>N, �.�. �>D5=T6>N, F4 �.� �>=G4D5=>>, E6V4G<FL ?D> D>7<4WFFO 

4>F5=FV6 G EGG4E=V= =4G>>6V= ?VF5D4FGDV (F45?. 1.1). 
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&45?<FO 1.1  

%GF=VEFL ?>=OFFO «5?>>G5==» G FD4>FG64==V =4G>>6FV6 

7 �6F>D  �?NG>6V E4D4>F5D<EF<>< 

1 �>? �V=LO V 

�5=EV �4=>? 

 

 

&5 F<DD>6<= D5TEFD (?D>EFVL5 3 >5?V>>64 >=<74), D>7?>4V?5=<= ?> 

45F5=FD4?V7>64=V= <5D56V 46F>=><=<E >><?¾NF5DV6, O>V >=>6?NNFL F4 

?V4FD<<GNFL =>7> F4><< G<=><, M>5 5G4L-O><= >>D<EFG64G 7<V7 4>65EF< 

4>EF>6VD=VEFL F4 E?D466=VEFL 5G4L-O>>7> 74?<EG. &>5F> 744F=VEFL 

=4>>?<GG64F< F4 >5D>5?OF< 44=V ?5D5=45 45F5=FD4?V7>64=V=, =V>><G 

=5?V476VF=V= EFDG>FGDV. 

2 �65=<E �?46V= 

F4 V=. 

 

�?>>G5== 3 F5 F5E=>?>7VO, M> 6<>>D<EF>6GTFLEO D>7D>5=<>4<< 

>D<?F>64?NF, F4><E O> 5VF>>W=, M>5 74557?5G<F< >5<V= DV=4=E>6<<< 

«<>=5F4<<» <V6 GG4E=<>4<< 74 6V4EGF=>EFV 4>6VD5=>W FD5FL>W EF>D>=< 

4?O 74557?5G5==O FD4=E4>FVW, O> F5 7476<G4= D>5?OFL GDO4<. 

3 �V?LO< 

�>74=4D  

 

&5E=VG=> 5?>>G5== 3 F5 5474 44=<E, O>4 T D>7?>4V?5=<< D5TEFD>< 7 

<>6?<6VEFN 6V4>D<F>W ?5D56VD><. � F>G>< 7>DG 5V7=5EG, 5?>>G5== - F5 

>5<V==4 <5D564 4?O ?5D5<VM5==O FD4=E4>FV=, 4>F<6V6 <V6 DV6=<<< 

?4DF=5D4<< 557 4>?><>7< ?>E5D54=<>V6. � ND<4<G=>W F>G>< 7>DG, 

5?>>G5== ?5D56VDOT FD4=E4>FVW, 74<V=NNG< (F>G=VL5, D>5?OG< 

=5?>FDV5=<<<) >>?<L=V >>=FD>?NNGV >D74=<. 

4 �DVE %>V==5D &5 D5TEFD, G O>><G >>65= <>65 54G<F< >5<V= FD4=E4>FVO<<, >E>V?L>< 6EV 

>?5D4FVW D5TEFDGNFLEO O> ?4=FN6>>. 

5 �5?4=V %6>= �?>>G5== 3 F5 5474F>=4FV>=4?L=4 V 5474F>DV6=564 V=D>D<4FV==4 

F5E=>?>7VO, ?D<7=4G5=4 4?O =44V==>7> >5?V>G DV7=<E 4>F<6V6. �> EGFV, 

5?>>G5== 3 F5 =>64 >D74=V74FV==4 ?4D44<7<4 4?O >>>D4<=4FVW 5G4L-O>>7> 

6<4G ?N4EL>>W 4VO?L=>EFV. 

6 �?5>E &4?E>>FF �>DV6=NT F5E=>?>7VN 5?>>G5== V7 F<DD>6>N 5GE74?F5DEL>>N >=<7>N, 

O>4 <>65 5GF< 74?D>7D4<>64=4 4?O >5?V>G 6EL>7>, M> <4T FV==VEFL. 

7 �.�. 

�D<6>DGG>> 

&5 F<DD>6V 74?<E< >5¾T4=4=V 6 5?>><, O>V =4 >E=>6V 4?7>D<F<G 

?>6¾O7GNFLEO «?4=FN7><» <V6 E>5>N 77V4=> 74V=E=5=<E >?5D4FV=. 

8 �.%. �G=5V44, 

�.�. 

�V?<=EL>4, 

�.�. �5FD>T 

�?>>G5== ?>FDV5=> E?D<=<4F<, O> >5?V> F4 >5<V= ?D464<< 6?4E=>EFV =4 

F<DD>6V 4>F<6< 6 >4=>D4=7>6V= <5D56V, O>4 <VEF<FL EFDG>FGD>64=V 44=V 

G 6<7?O4V D>7?>4V?5=>7> D5TEFDG. 

9 �.�.�TV76TEF=4, 

�.�. �>=>> 

�?>>G5== D>77?O44TFLEO O> F5E=>?>7VO, M> ?5D5454G4T EF6>D5==O 4>67<E 

E?<E>V6 7 ?>E?V4>6=<E 44=<E. �>65= >><?>=5=F E<EF5<< ?4<¾OF4T 

?>?5D54=V=, 4 6=5E5==O =5E4=>FV>=>64=<E 7<V= 6V4D47G 5?>>GTFLEO. 

10 �.C. �?5>EN> �?>>G5== E?V4 D>77?O44F< O> 5474F>DG=>FV>=4?L=G V 5474F>DV6=56G 

V=D>D<4FV==G F5E=>?>7VN, ?D<7=4G5=G 4?O D>7?>4V?5=>7> 755DV74==O 

74?<EV6 ?D> 6EV 74V=E=5=V FD4=E4>FVW. 

11 �.�. 

�4=FT?TT64  

�?>>G5== 3 F5 F5E=>?>7VO, M> ?5D5454G4T D>D<G64==O D>7?>4V?5=>W 

45F5=FD4?V7>64=>W <5D56V 755D565==O 44=<E (FD4=E4>FV=), 5?5<5=F4<< 

O>>W T 74?<E<-5?>>< 6<7=4G5=>7> D>7<VDG, >>65= 7 O><E <VEF<FL 

?>E<?4==O 4> ?>?5D54=L>7> F4 >5¾T4=GTFLEO 6 ?4=FN7 5?>>V6 6V4?>6V4=> 

4> V45=F<DV>4F>D4, O><= D>7D4E>6GTFLEO 74 E?5FV4?L=<< <4F5<4F<G=<< 

4?7>D<F<><. 

�65D5?>: [33, E.122]. 
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�G?4?>64 �. �., �>D5=T64 �. �. F4 �>=G4D5=>> �. �. ?D>?>=GNFL FD4>FG64F< 

5?>>G5== O> «D>7?>4V?5=G, 45F5=FD4?V7>64=G 547G 44=<E, O>4 6<>>D<EF>6GTFLEO 

E?V?L=> <V6 6G7?4<< >><?¾NF5D=>W <5D56V V 755DV74T 4>EF>6VD=V F4 =57<V==V 44=V 6 

F<DD>6><G D>D<4FV». ' FL><G 6<7=4G5==V =4G>>6FV >4=>G4E=> D>5?OFL =47>?>E =4 

FDL>E >?NG>6<E 4E?5>F4E: 1) F5E=>?>7VG=4 E>?44>64 (=4O6=VEFL E?V?L=> 

6<>>D<EF>6G64=>W 547< 44=<E 557 F5=FD4?V7>64=>7> EE>6<M4); 2) >D74=V74FV==4 

E>?44>64 (45F5=FD4?V7>64=4 <5D564 7 6V4?>6V4=<<< 6G7?4<<, M> >5DGNFL 

E<EF5<>N); 3) V=D>D<4FV==4 E>?44>64 (4>EF>6VD=VEFL V =57<V==VEFL 755D565=<E 

44=<E) [33]. 

�VEF46?5==O F4>>W >><??5>E=>W 45DV=VFVW V7 6<7=4G5==O<< V=L<E 4>E?V4=<>V6, 

=46545=<<< G F45?. 1.1, ?V4F65D46GT 647><G D>?L 45F5=FD4?V74FVW, D>7?>4V?5=>7> 

E4D4>F5DG 44=<E V >D<?F>7D4DVG=>7> 74557?5G5==O 4>EF>6VD=>EFV. �>4=>G4E, O> 

?>>47GNFL ?D4FV �>?4 �V=LW, �4=>?4 �5=EV, �V?LO<4 �>74=4D4, �5?4=V %6>= F4 

V=L<E 46F>DV6, G =4G>>6><G 4<E>GDEV ?D>EF56GNFLEO DV7=V 4E?5>F< FD4>FG64==O 

5?>>G5==G: 6V4 DV=4=E>6>7> (>D<?F>64?NF<) = 5V7=5E-?D>F5E=>7> (FD4=E4>FVW, 

5GE74?F5DEL>V >=<7<) 4> V45W 7?>54?L=>W 7<V=< ?4D44<7<< 674T<>4VW F4 4>6VD<. 

$47>< V7 F<<, V7 F45?. 1.1 6<4=>, M> G4EF<=4 4>E?V4=<>V6 3 O> 74DG5V6=<E, F4> 

V 6VFG<7=O=<E 3 EE<?L=V 66<64F< F5D<V=< «D>7?>4V?5=<= D5TEFD» F4 

«45F5=FD4?V7>64=4 5474 44=<E» O> DV6=>7=4G=V E<=>=V<< 4> E?>64 «5?>>G5==». 

�>4V5=4 ?D4>F<>4 ?>OE=NTFLEO F<<, M> 5?>>G5== E?D464V T >E>5?<6>N D>D<>N 

D>7?>4V?5=>7> 755DV74==O 74?<EV6, M> 74557?5GGTFLEO 557 F5=FD4?L=>7> >D74=G. 

�D>F5, 7 =4G>>6>W F>G>< 7>DG, F4>V >F>F>6=5==O =5 74664< >>D5>F=V, >E>V?L>< =5 

6V4>5D464NFL G=V>4?L=V 6?4EF<6>EFV 5?>>G5==G 3 ?5D54GEV< 4?7>D<F<< >>=E5=EGEG 

F4 <5E4=V7<< >D<?F>7D4DVG=>7> «?4=FN74 5?>>V6», O>V 74D4=FGNFL =57<V==VEFL 

44=<E V ?V46<M5=<= DV65=L 74E<M5=>EFV. 

�V4F4>, 6<=<>4T =5>5EV4=VEFL >>=>D5F<74FVW E?V?L=<E V 6V4<V==<E D<E ?>=OFL 

«D>7?>4V?5=<= D5TEFD», «45F5=FD4?V7>64=4 5474 44=<E» F4 6?4E=5 «5?>>G5==». 

&4>, «D>7?>4V?5=<= D5TEFD» (distributed ledger) T L<D>><< ?>=OFFO<, O>5 

?>7=4G4T 5G4L-O>G E<EF5<G, M> E<=ED>=V7GT 44=V <V6 >V?L>><4 6G7?4<< 557 

=5>5EV4=>EFV F5=FD4?V7>64=>7> EE>6<M4. �>7> D54?V74FVO <>65 6>?NG4F< O> 
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<V=V<4?L=G 45F5=FD4?V74FVN (>>?< >4<= >D74= GE5 M5 >>=FD>?NT 5V?LLVEFL 6G7?V6), 

F4> V E>?44=V <>45?V 65D<DV>4FVW. �?5 =5 6EV D>7?>4V?5=V D5TEFD< 74EF>E>6GNFL 

=57<V==V 5?>>< 45> >>=E5=EGE=V ?D>F>>>?<, F<?>6V 4?O 5?>>G5==G. 

«�5F5=FD4?V7>64=4 5474 44=<E» ?V4>D5E?NT 6V4EGF=VEFL T4<=>7> E5D65D4 

G?D46?V==O, ?D>F5 6>=4 =5 74664< D54?V7GT 6>DEF>G =57<V==VEFL 74?<EV6. �5E4=V7< 

>=>6?5=L <>65 74?<L4F<EO 4>6>?V 7=GG><<, M> 6 ?56=<E 6<?44>4E 44T 7<>7G 

6<?D46?OF< G< 6<44?OF< 44=V 557 G77>465==O <5D56V. &<< 6>=4 6V4DV7=OTFLEO 6V4 

5?>>G5==G, 45 5G4L-O>4 7<V=4 6 VEF>DVW FD4=E4>FV= 6<<474T >>?5>F<6=>W 77>4< = 

>>D<7G64==O 6EVTW >D<?F>7D4DVG=>W ?>E?V4>6=>EFV. 

� E6>N G5D7G «5?>>G5==» 6<E>4<FL 74 <56V >5>E ?>=OFL 7464O>< =4O6=>EFV 

GVF><E 4?7>D<F<V6 >>=E5=EGEG (Proof-of-Work, Proof-of-Stake F>M>) V 

>D<?F>7D4DVG=>7> ?4=FN74 (hash pointers), O>V D>5?OFL E<EF5<G =4476<G4==> 

EFV=>>N 4> D4?LE<DV>4FV=. �V= =5 ?<L5 45F5=FD4?V7>64=> D>7?>4V?OT 44=V, 4 = 

?D>?<EGT «?D46<?4 7D<», 74 O><<< >>65= =>6<= 5?>> V=D>D<4FVW <4T 5GF< 

65D<DV>>64=<= 65?<>>N >V?L>VEFN 6G7?V6, M> G=5<>6?<6?NT ?D<E>64=5 6=5E5==O 

7<V= V 74D4=FGT 557?5D5D6=<= 74?<E GEVE FD4=E4>FV=. 

�F65, 7 GD4EG64==O< =46545=<E 4D7G<5=FV6 M>4> 6V4<V==>EFV F5D<V=V6 

«D>7?>4V?5=<= D5TEFD», «45F5=FD4?V7>64=4 5474 44=<E» V «5?>>G5==», 4 F4>>6 

>><??5>E=>7> FD4>FG64==O, 74?D>?>=>64=>7> �.�G?4?>6>N, �.�>D5=T6>N = 

�.�>=G4D5=>>, 4>FV?L=> GF>G=<F< 45DV=VFVN «5?>>G5==G» F4><< G<=><, M>5 

6V4>5D47<F< O> =>7> D>7?>4V?5=<= V 45F5=FD4?V7>64=<= E4D4>F5D, F4> V >?NG>6G D>?L 

>>=E5=EGE=<E F4 >D<?F>7D4DVG=<E <5E4=V7<V6) [33]. �>>D5<4, << ?D>?>=GT<> F4>5 

6<7=4G5==O: 5?>>G5== 3 F5 E?5FV4?V7>64=4 D54?V74FVO D>7?>4V?5=>7> D5TEFDG, M> 4VT 

O> 45F5=FD4?V7>64=4 5474 44=<E, G O>V= 5?>>< 7 FD4=E4>FVO<< >5¾T4=4=V 

>D<?F>7D4DVG=> = ?V4F65D46GNFLEO 74 4>?><>7>N 4?7>D<F<V6 >>=E5=EGEG, 

74557?5GGNG< =57<V==VEFL, 6V4EGF=VEFL T4<=>7> 44<V=VEFD4F>D4 F4 ?D>7>DVEFL 

?5D56VD>< >?5D4FV= GEV<4 GG4E=<>4<< <5D56V. 

&4>5 6<7=4G5==O, 7 >4=>7> 5>>G, >DVT=FGTFLEO =4 >><??5>E=VEFL, O>G 

=47>?>LG64?< 6 E6>W= D>5>FV �.�G?4?>64 F4 E?V646F>D<, 4 7 V=L>7> 3 6<>>D5<?NT 

E4<5 FV 6?4EF<6>EFV, M> 6<DV7=ONFL 5?>>G5== 7-?><V6 V=L<E D>D< 
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45F5=FD4?V7>64=<E DVL5=L V 44NFL =><G <>6?<6VEFL >4D4<=4?L=> 7<V=N64F< <>45?V 

674T<>4VW G EGG4E=V= 5>>=><VFV. 

-> 6 EF>EGTFLEO VEF>D<G=<E 4E?5>FV6 4>E?V465==O 5?>>G5==G F4 F5>D5F<G=<E 

4E?5>FV6 =>7> D>D<G64==O, F> 6>=< 55DGFL E6V= ?>G4F>> 7 1980-E D>>V6, 4465 E4<5 G 

1980-E D>>4E 7¾O6<?<EO ?5DLV 4>E?V465==O, ?D<E6OG5=V D>7?>4V?5=<< E<EF5<4< F4 

>D<?F>7D4DVW. �4F5<4F<>< V >><?¾NF5D=V =4G>>6FV D>77?O44?< <>6?<6VEFL 

EF6>D5==O 557?5G=<E E<EF5< >5<V=G V=D>D<4FVTN, 45 >>=DV45=FV==VEFL F4 

4>EF>6VD=VEFL 44=<E 74557?5GG64?<EL 557 GG4EFV F5=FD4?L=<E ?>E5D54=<>V6, F4><E 

O> 54=>< 45> GDO4>6V >D74=<. �E=>6=>N <5F>N 5G?> EF6>D5==O F4>>7> <5E4=V7<G, 

45 GG4E=<>< <>7?< 5 74V=E=N64F< 557?5G=V FD4=E4>FVW 557 =5>5EV4=>EFV 4>6VDOF< 

>4=V= >>=>D5F=V= EF>D>=V. 

�4=<< V7 =4G>>6FV6, 646?<6V 6V4>D<FFO >>FD>7> 6 74?G7V D>7?>4V?5=<E E<EF5< 

V >D<?F>7D4DVW EF4?< >E=>6>N 4?O D>76<F>G 5?>>G5==-F5E=>?>7V=, T �56V4 '4G<. ' 

1982 D>FV 6V= 74?D>?>=G646 >>=F5?FVN 4=>=V<=<E FD4=E4>FV= V 5?5>FD>==<E 7D>L5= 

[127, c.200-202]. �>7> 4>E?V465==O EF4?> ?D>D<6>< G D>7D>5FV F<DD>6<E ?V4?<EV6, 

M> 4>76>?O?< 74V=E=N64F< 4=>=V<=V FD4=E4>FVW <V6 >>D<EFG64G4<<, =5 

D>7>D<64NG< 7<VEFG ?V4?<E4=<E ?>6V4><?5=L. %?V?V ?V4?<E<, 74?D>?>=>64=V 

'4G<><, 74557?5G<?< >>=DV45=FV==VEFL V 557?5>G, M> 5G?< >D<F<G=> 646?<6<<< 4?O 

<4=5GF=VE F<DD>6<E ??4FV6=<E E<EF5<. �4E=>64=4 =<< >><?4=VO DigiCash Inc, 

7D>5<?4 ?5DLV >D>>< G EF6>D5==V 5?5>FD>==>W 64?NF< =4 >E=>6V >D<?F>7D4DVW, M> 

<4?< 7=4G=<= 6??<6 =4 ?>44?LL<= D>76<F>> F5E=>?>7V=. $>7D>5>< '4G<4 EF4?< 

646?<6<< ?>LF>6E>< 4?O ?>44?LL>7> D>76<F>G ?D<64F=>EFV F4 557?5>< G F<DD>6<E 

??4F564E. �>=F5?FVW, O>V '4G< �. 6?D>644<6 G DigiCash, 7>>D5<4 4=>=V<=VEFL F4 

<>6?<6VEFL ?D>6545==O FD4=E4>FV= 557 F5=FD4?V7>64=<E ?>E5D54=<>V6, EF4?< 

646?<6<<< E>?44>6<<< EGG4E=>7> 5?>>G5==G. %>G4 DigiCash =5 >FD<<46 

>><5DFV==>7> GE?VEG, 6V= 4>6V6, M> >D<?F>7D4DVG=> 74E<M5=V F<DD>6V ??4F56V T 

<>6?<6<<<, V =44<E=G6 =4 ?>44?LL<= D>76<F>> 45F5=FD4?V7>64=<E E<EF5< [128]. 

$4?LD �5D>?, V=L<= ?D>6V4=<= =4G>>65FL F>7> G4EG, 7D>5<6 646?<6<= 6=5E>> 

G D>76<F>> >D<?F>7D4DVG=<E EFDG>FGD 44=<E. ' 1979 D>FV 6V= D>7D>5<6 EFDG>FGDG, 

O>4 4>76>?OT 755DV74F< F4 ?5D56VDOF< 65?<>V >5EO7< V=D>D<4FVW 5D5>F<6=<< V 
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557?5G=<< E?>E>5><. �5D56> �5D>?4 3 F5 EFDG>FGD4, O>4 >D74=V7>6GT 44=V G 6<7?O4V 

45D564, 45 >>65= «?<EF» <VEF<FL E5L->>4 44=<E [226, c. 125]. %5LG64==O - F5 ?D>F5E 

?5D5F6>D5==O 5G4L-O>>7> =45>DG 44=<E G >>D>F><= G=V>4?L=<= DO4>> DV>E>64=>W 

4>66<=< (E5L), O><= 4>76>?OT L6<4>> V45=F<DV>G64F< E?D>5G 7<V=< 44=<E. 

�5D56474 F4>>W EFDG>FGD< ?>?O74T 6 F><G, M> 74<VEFL ?5D56VD>< >>6=>7> 5?5<5=F4 

44=<E >>D5<> <>6=4 L6<4>> ?5D56VD<F< FV?VE=VEFL 6EL>7> =45>DG 44=<E G5D57 WE=T 

E5LG64==O. 

�4 =<6=L><G DV6=V 45D564 7=4E>4OFLEO «?<EF<», M> T E5L4<< ?56=<E G4EF<= 

44=<E. &4>V E5LV >5¾T4=GNFLEO G ?4D<, V WE=V E5LV GF6>DNNFL =4EFG?=<= DV65=L 

45D564. �D>F5E ?D>4>66GTFLEO 4> F<E ?VD, ?>>< =5 74?<L4TFLEO >4<= E5L =4 

65DEV6FV 45D564, O><= =47<64NFL >>D5=56<< E5L5< (root hash). &5= >>D5=56<= E5L 

T G=V>4?L=<< ?V4EG<>>< 4?O 6EVTW EFDG>FGD< 44=<E [226]. 

�5D56> �5D>?4 EF4?> >E=>6>N 4?O ?5D56VD>< FV?VE=>EFV 44=<E G D>7?>4V?5=<E 

E<EF5<4E, 7>>D5<4 6 F5E=>?>7VW 5?>>G5==, 45 >>65= 5?>> <VEF<FL =45VD FD4=E4>FV=, 

O>V >D74=V7>64=V G 6<7?O4V 45D564, V 755DV74T 65?<><= >5EO7 44=<E (FD4=E4>FV=), 

>4=>G4E=> 74557?5GGNG< WE=N ?5D56VD>G 74 4>?><>7>N >>D5=56>7> E5LG. />M> 

EF>EL E?D>5GT 7<V=<F< >4=G FD4=E4>FVN 6 5?>FV, E5L FVTW FD4=E4>FVW 7<V=<FLEO, M> 

E?D<G<=<FL 7<V=G 6EL>7> 45D564 �5D>?4 V, 7D5LF>N, >>D5=56>7> E5LG, M> 4>76>?OT 

<<FFT6> 6<O6<F< 5G4L-O>V E?D>5< D4?LE<DV>4FVW 44=<E [226]. 

' 5?>>G5==V >>65= 5?>> <VEF<FL E5L ?>?5D54=L>7> 5?>>G, M> GF6>DNT 

?4=FN7 5?>>V6 (5?>>G5==). &4><< G<=><, 7<V=4 44=<E 6 >4=><G 5?>FV 7<V=NT 6EV 

=4EFG?=V 5?>><, D>5?OG< E<EF5<G EFV=>>N 4> 7?>66<64=L, M> 44T 7<>7G 5?>>G5==G 

5GF< 45F5=FD4?V7>64=>N, =44V==>N F4 557?5G=>N F5E=>?>7VTN 4?O 755DV74==O 44=<E 

V ?D>6545==O FD4=E4>FV=. 

�5D56> �5D>?4 EF4?> >4=<< 7 >?NG>6<E 5?5<5=FV6, M> 4>76>?<?< 5?>>G5==-

F5E=>?>7VW EF4F< 557?5G=>N F4 5D5>F<6=>N ??4FD>D<>N 4?O 755DV74==O F4 ?5D544GV 

44=<E. �>7> 6<>>D<EF4==O 4>76>?<?> ?>5G4G64F< <4ELF45>64=G V 45F5=FD4?V7>64=G 

E<EF5<G, O>4 <>65 ?D4FN64F< 557 T4<=>7> >>=FD>?NNG>7> >D74=G.  

�4<= V7 ?V>=5DV6 G 74?G7V D>7?>4V?5=<E E<EF5< 3 �5E?V �4<?>DF 4>E?V46G646 

?D>5?5<< 4>6VD< F4 557?5>< G F4><E E<EF5<4E. �>7> D>5>F4 7>E5D546G64?4EO =4 
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?<F4==OE 4GF5=F<DV>4FVW V G?D46?V==O 4>EFG?><, M> T >?NG>6<<< 4E?5>F4<< 4?O 

DG=>FV>=G64==O 45F5=FD4?V7>64=<E <5D56 [219]. �4<?>DF >57DG=FG646 D>76¾O74==O 

?D>5?5<< 4>6VD< 4> >4=VTW F5=FD4?V7>64=>W EF>D>=< V 74?D>?>=G646 <5E4=V7<<, O>V 

4>76>?O?< GG4E=<>4< E<EF5<< >5<V=N64F<EO V=D>D<4FVTN 557 F5=FD4?V7>64=>7> 

>>=FD>?N. �>7> 4>E?V465==O EF4?< 646?<6<< >D>>>< =4 L?OEG 4> EF6>D5==O 

5?>>G5==G, 45 557?5>4 V 4>6VD4 74557?5GGNFLEO 557 T4<=>7> >>=FD>?NNG>7> >D74=G. 

-5 >4=<< 646?<6<< 4>EO7=5==O< EF4?> 6V4>D<FFO �VFDV?44 �VDDV F4 �4DFV=4 

�5??<4=4, O>V 6 1976 D>FV D>7D>5<?< ?D>F>>>?, M> EF46 DG=44<5=F>< 4?O EGG4E=>W 

E<EF5<< 557?5G=>W ?5D544GV 44=<E 6 V=F5D=5FV, 7>>D5<4 4?O 5?>>G5==- F5E=>?>7V= 

[159]. �> WE=L>7> 6V4>D<FFO >D<?F>7D4DVO 6 >E=>6=><G 547G64?4EO =4 E<<5FD<G=><G 

L<DDG64==V, >>?< 4?O L<DDG64==O V 45L<DDG64==O ?>6V4><?5==O 

6<>>D<EF>6G646EO >4<= V F>= E4<<= >?NG, M> EF6>DN64?> 7=4G=V FDG4=>MV, >E>V?L>< 

?>FDV5=> 5G?> 557?5G=> ?5D54464F< F5= >?NG <V6 EF>D>=4<<. ' 65?<><E <5D564E 

>5<V= >?NG4<< EF4646 E>?44=<< V 6D47?<6<< 4> 4F4>, >E>V?L>< 7?>6<<E=<> <V7 

?5D5E>?<F< >?NG ?V4 G4E =>7> ?5D544GV. 

�D>F>>>? �VDDV-�5??<4=4 6<DVL<6 FN ?D>5?5<G L?OE>< EF6>D5==O 

4E<<5FD<G=>7> L<DDG64==O, M> ?5D5454G4T 6<>>D<EF4==O 46>E >?NGV6: 6V4>D<F>7> 

>?NG4 (public key) V ?D<64F=>7> >?NG4 (private key). �V4>D<F<= >?NG <>6=4 

557?5G=> ?5D54464F< G5D57 =574E<M5=<= >4=4?, F>4V O> ?D<64F=<= >?NG 

74?<L4TFLEO 6 F4T<=<FV V 6<>>D<EF>6GTFLEO 4?O 45L<DDG64==O ?>6V4><?5=L. &5 

74557?5GGT 557?5G=<= >5<V= V=D>D<4FVTN 557 =5>5EV4=>EFV ?5D54464F< E5>D5F=<= 

>?NG. 

�E=>6=4 V45O ?D>F>>>?G �VDDV-�5??<4=4 ?>?O74T 6 F><G, M> >>6=4 EF>D>=4 

<4T E6V= ?D<64F=<= >?NG V 75=5DGT ?G5?VG=<= >?NG, O><= ?5D544TFLEO V=LV= 

EF>D>=V. �>6=4 EF>D>=4 6<>>D<EF>6GT E6V= ?D<64F=<= >?NG V >FD<<4=<= ?G5?VG=<= 

>?NG 6V4 V=L>W EF>D>=< 4?O >5G<E?5==O E?V?L=>7> E5>D5F=>7> >?NG4, O><= T 

V45=F<G=<< 4?O >5>E EF>DV=, 4?5 6V4><<< ?<L5 W<. &5= ?D>F5E 4>76>?OT >5>< 

EF>D>=4< EF6>D<F< 7474?L=<= >?NG, O><= 7?>6<<E=<> =5 7<>65 >FD<<4F<, =46VFL 

O>M> 6V= ?5D5E>?<6 ?G5?VG=V >?NGV, >E>V?L>< 4?O >5G<E?5==O E?V?L=>7> E5>D5F=>7> 

>?NG4 =><G ?>FDV5=V ?D<64F=V >?NGV, M> =5 ?5D544NFLEO [261]. 
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�D>F>>>? �VDDV-�5??<4=4 7D>5<6 E?D466=N D56>?NFVN 6 >D<?F>7D4DVW, 

>E>V?L>< [213]: 

 G557?5G<6 >5<V= >?NG4<< G5D57 =574E<M5=V >4=4?< 76¾O7>G, 6<DVL<6L< 

7>?>6=G ?D>5?5<G E<<5FD<G=>7> L<DDG64==O; 

 EF46 ?5DL>N D54?L=>N D54?V74FVTN 4E<<5FD<G=>W >D<?F>7D4DVW (F4>>6 

6V4><>W O> >D<?F>7D4DVO 7 6V4>D<F<< >?NG5<), M> ?V7=VL5 5G?4 64>E>>=4?5=4 4?O 

74EF>EG64==O 6 E<EF5<4E F<DD>6<E ?V4?<EV6 F4 E5DF<DV>4FV6 557?5>< (=4?D<>?44, 

SSL/TLS). 

3. %F6>D<6 >E=>6G 4?O E<EF5<< F<DD>6<E ?V4?<EV6 G 5?>>G5==V, O>4 =444T 

>>6=><G >>D<EFG64GG ?4DG >?NGV6. �D<64F=<= >?NG 6<>>D<EF>6GTFLEO 4?O 

?V4?<E4==O FD4=E4>FV=, M> ?V4F65D46GT WE 46F5=F<G=VEFL, 4 ?G5?VG=<= >?NG 

4>76>?OT V=L<< >>D<EFG64G4< <5D56V ?5D56VD<F< F5= ?V4?<E. 

�F65, ?D>F>>>? �VDDV-�5??<4=4 =5 ?<L5 6<DVL<6 ?D>5?5<G 557?5G=>7> 

>5<V=G >?NG4<<, 4?5 = 74>?46 DG=44<5=F 4?O 557?5>< 5?>>G5==-F5E=>?>7V=, 

>D<?F>64?NF, 7>>D5<4 F4><E O> Bitcoin V Ethereum [159] V F<DD>6<E ?V4?<EV6, 

E?D<G<=<6 FD<64?<= 6??<6 =4 D>76<F>> >D<?F>7D4DVW F4 557?5>< 6 F<DD>6G 5?>EG 

[270]. 

�4?D<>V=FV 1990-E D>>V6 �V> %45> 74?D>?>=G646 >>=F5?FVN E<4DF->>=FD4>FV6 

3 4>7>6>DV6, O>V 46F><4F<G=> 6<>>=GNFLEO 557 ?>E5D54=<>V6, >>?< 6<>>=4=V ?56=V 

G<>6<. &5 EF4?> 646?<6<< >D>>>< G D>76<F>G <4=5GF=VE 5?>>G5== E<EF5<, 45 

E<4DF->>=FD4>F< EF4?< >4=<< V7 7>?>6=<E V=EFDG<5=FV6 46F><4F<74FVW G7>4 [276]. 

%45> F4>>6 74?D>?>=G646 >>=F5?FVN Bit Gold, O>4 ?5D5454G4?4 EF6>D5==O F<DD>6>W 

64?NF< 557 GG4EFV FD5FVE EF>DV= [277]. %>G4 F5= ?D>T>F =5 5G6 D54?V7>64=<=, >>D5<V 

=>7> ?>?>65==O EF4?< ?D>F>F<?>< EF6>D5==O Bitcoin. 

�5DL<< DVL5==O<, O>5 <>6=4 66464F< ?5D546VE=<>>< 5?>>G5==-F5E=>?>7VW, T 

?D4FO %FN4DF4 %455D4 V �. %>>FF4 %F>D=5FF<, ?D575=F>64=4 G 1991 D>FV [186]. �G5=V 

4>E?V4<?< >D<?F>7D4DVG=> 74E<M5=<= ?4=FN7 5?>>V6, 7464O>< O>><G =VEF> =5 <V7 

?V4D>5<F< G4E>6V ?>7=4G>< 4>>G<5=FV6. 

' 1991 D>FV 6>=< 74?D>?>=G64?< >>=F5?FVN =57<V==>EFV F<DD>6<E 

4>>G<5=FV6 74 4>?><>7>N ED>=>?>7VG=>7> ?4=FN74 E5LV6. �E=T 4>E?V465==O 
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7>E5D546G64?>EO =4 EF6>D5==V F4>>W E<EF5<<, O>4 5 74D4=FG64?4, M> 6>45= 

F<DD>6<= 4>>G<5=F =5 <>6=4 7<V=<F< 45> ?V4D>5<F< 557 6<O6?5==O D4>FG 

6FDGG4==O. 

%455D %. V %F>D=5FF4 �. 4>E?V46G64?< DVL5==O ?D>5?5< 74557?5G5==O 

FV?VE=>EFV V =57<V==>EFV F<DD>6<E 4>>G<5=FV6. ' F>= G4E F<DD>6V D4=?< <>6=4 5G?> 

?57>> >>?VN64F<, 7<V=N64F< V 6<44?OF<, =5 74?<L4NG< E?V4V6. &5 EF6>DN64?> 

E5D=>7=V 747D>7< 4?O 4>>G<5=FV6, O>V ?>6<==V 74?<L4F<EO =57<V==<<< ?D>FO7>< 

FD<64?>7> G4EG, =4?D<>?44, ND<4<G=<E >>=FD4>FV6, <54<G=<E 74?<EV6 45> ?4F5=FV6. 

�E=T DVL5==O ?>?O74?> 6 D>7D>5FV <5F>4G, O><= 4>76>?O6 5< EF6>DN64F< F<DD>6<= 

?V4?<E, M> ?V4F65D46G646 46F5=F<G=VEFL V =57<V==VEFL 4>>G<5=F4. �?O FL>7> 6>=< 

6<>>D<EF4?< >D<?F>7D4DVG=5 E5LG64==O [186]. 

' E6>W= D>5>FV %455D %. V %F>D=5FF4 �. 74?D>?>=G64?< 6<>>D<EF4==O E5L-

DG=>FV=, O>V 4>76>?ONFL ?5D5F6>DN64F< 5G4L-O><= =45VD 44=<E G G=V>4?L=<= E5L 

(>D<?F>7D4DVG=G EG<G). />M> 5G4L-O><= 5?5<5=F 4>>G<5=F4 7<V=NTFLEO, E5L F4>>6 

7<V=NTFLEO. &5 >7=4G4T, M> =46VFL =4=<5=LV 7<V=< 6 4>>G<5=FV 74?<L4NFL >G56<4=V 

E?V4<, M> D>5<FL 7<V=G 4>>G<5=F4 557 6<O6?5==O ?D4>F<G=> =5<>6?<6>N. %455D %. 

V %F>D=5FF4 �. 6<>>D<EF4?< V45W �5D>?4 4?O E6>7> ED>=>?>7VG=>7> ?4=FN74 E5LV6, 

>E>V?L>< 45D56> �5D>?4 44?> W< 7<>7G >5¾T4=4F< 5474F> 4>>G<5=FV6 G >4=G 

EFDG>FGDG, 45 >>65= 5?5<5=F <4T 6?4E=<= E5L V ?>6¾O74=<= 7 V=L<<< 5?5<5=F4<<. 

%FDG>FGD4, 74?D>?>=>64=4 %455D>< %. V %F>D=5FF>N �., T ?D>F>F<?>< F>7>, 

M> << EL>7>4=V =47<64T<> 5?>>G5==><. ' WE=V= E<EF5<V >>65= 5?>> 44=<E <4T 

G4E>6G ?>7=4G>G (timestamp) V E5L ?>?5D54=L>7> 5?>>G, M> EF6>DNT =5?5D5D6=<= 

?4=FN7 ?>4V=, 74 O><< <>6=4 ?D>E?V4>G64F< 6EV 7<V=<, M> 4>76>?<?> >>D<EFG64G4< 

?5D56VDOF< F>G=VEFL V 46F5=F<G=VEFL 4>>G<5=FV6 557 =5>5EV4=>EFV 4>6VDOF< 

F5=FD4?V7>64=<< ?>E5D54=<>4<. 

�V7=VL5 6>=< ?D>4>66<?< D>7D>5?OF< E6>N E<EF5<G V 4V=L?< 4> V45W 

45F5=FD4?V7>64=>W 547< 44=<E. � WE=V= <>45?V >V?L>4 GG4E=<>V6 <5D56V <>7?< 5 

>4=>G4E=> 755DV74F< >>?VW 4>>G<5=FV6 V ?5D56VDOF< WE=N 46F5=F<G=VEFL 74 

4>?><>7>N 7474?L=<E E5LV6, M> GEG=G?> ?>FD55G 6 F5=FD4?V7>64=><G >>=FD>?V, 

7D>5<6L< E<EF5<G 5V?LL EFV=>>N 4> 7?>66<64=L V <4=V?G?OFV=. 
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�F65, F4>V =4?D4FN64==O %455D4 %. V %F>D=5FF< �. O> FV?VE=VEFL 44=<E, 

EF6>D5==O ?4=FN74 5?>>V6 F4 4>4464==O G4E>6<E ?>7=4G>> EF4?< 646?<6<< 

5?5<5=F4<< 4?O EF6>D5==O 45F5=FD4?V7>64=<E E<EF5<, O>V << 6<>>D<EF>6GT<> 

EL>7>4=V. 

&4><< G<=><, G 1980-E V 1990-E D>>4E 4>E?V465==O 6 74?G7V >D<?F>7D4DVW F4 

D>7?>4V?5=<E E<EF5< 74>?4?< DG=44<5=F 4?O D>76<F>G 5?>>G5==G. $>5>F< �56V44 

'4G<4, $4?LD4 �5D>?4, �5E?V �4<?E>=4, �V>4 %45>, �VFDV?44 �VDDV F4 �4DFV=4 

�5??<4=4 4>76>?<?< EF6>D<F< F5E=>?>7VG=G 547G 4?O 557?5G=<E, 45F5=FD4?V7>64=<E 

E<EF5<, M> =5 ?>FD55GNFL 4>6VD< 4> F5=FD4?V7>64=<E >D74=V6. &V =4G>>6V 

4>EO7=5==O EF4?< >E=>6>N 4?O EF6>D5==O 5?>>G5==G, O><= 7<V=<6 ?V4E>4< 4> 

557?5>< 44=<E, 4=>=V<=<E FD4=E4>FV= V 46F><4F<74FVW G7>4 6 EGG4E=V= 5>>=><VFV. � 

=4?D4FN64==O %FN4DF4 %455D4 V �5=>DV?44 %>>FF4 %F>D=5FF< >5¾T4=4?< ?>?5D54=V 

4>EO7=5==O V D>7D>5<?< ?5DL5 DVL5==O, O>5 <>6=4 66464F< 5?>>G5==- F5E=>?>7VTN.  

%>G4 >>=F5?FVW D>7?>4V?5=<E E<EF5< V E5LG64==O 665 VE=G64?< 7464O>< 

D>5>F4< 6<M577444=<E =4G>>6FV6, E?D466=O D56>?NFVO 6V45G?4EO G 2008 D>FV, >>?< 

%4F>LV �4>4<>F> >?G5?V>G646 «5V?G >=<7G» ?V4 =476>N «Bitcoin: A Peer-to-Peer 

Electronic Cash System» [234]. 

' FL><G 4>>G<5=FV �4>4<>F> %. 74?D>?>=G646 ?>6=>FV==G E<EF5<G 

45F5=FD4?V7>64=>W F<DD>6>W 64?NF<, O>4 ?D4FN64?4 557 =5>5EV4=>EFV 74?GG4F< 

?>E5D54=<>V6, F4><E O> 54=>< 45> GDO4<. �E=>6=>N F5E=>?>7VTN, M> ?564?4 6 

>E=>6V Bitcoin, EF46 5?>>G5== 3 45F5=FD4?V7>64=4 <5D564 >><?¾NF5DV6 (=>4), O>4 

?5D56VDOT F4 755DV74T FD4=E4>FVW G 6<7?O4V 5?>>V6. �4=<< 7 =4=646?<6VL<E 4E?5>FV6 

=>7> F5E=>?>7VW EF4?4 45F5=FD4?V74FVO. �4<VEFL F>7>, M>5 755DV74F< 44=V =4 >4=><G 

F5=FD4?L=><G E5D65DV, 5?>>G5== ?D4FNT G 45F5=FD4?V7>64=V= <5D56V >><?¾NF5DV6 

45> 6G7?V6 (=>4), >>65= 7 O><E 755DV74T ?>6=G >>?VN 5?>>G5==G, M> D>5<FL E<EF5<G 

EFV=>>N 4> 75>W6. />M> >4<= 45> >V?L>4 6G7?V6 6<E>4OFL 7 ?44G, V=LV 6G7?< 

?D>4>66GNFL 74557?5GG64F< DG=>FV>=G64==O E<EF5<<, >E>V?L>< >>?VW 547< 44=<E 

74?<L4NFLEO =57<V==<<< [105]. 

�>65= 5?>> <VEF<6 =45VD FD4=E4>FV= V E5L ?>?5D54=L>7> 5?>>G, M> D>5<?> 

=>7> ?D4>F<G=> =5<>6?<6<< 4?O 7<V=< 557 6??<6G =4 65EL ?4=FN7 5?>>V6. �4>4<>F> 
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F4>>6 6<DVL<6 >V?L>4 >E=>6=<E ?D>5?5<, 7 O><<< EF<>4?<EO ?>?5D54=V F<DD>6V 

64?NF<, 6>?NG4NG< ?D>5?5<G 46>D47>6>7> 6<FD4G4==O, >>?< F<DD>6V 4>F<6< <>7?< 

5GF< 4G5?L>64=V. �464O>< 5?>>G FD4=E4>FV=, M> 755DV74TFLEO 6 D>7?>4V?5=V= <5D56V, 

EF4?> =5<>6?<6> ?D>65EF< >4=G V FG E4<G FD4=E4>FVN 46VGV [235].  

'EV FD4=E4>FVW, M> 74V=E=NNFLEO G Bitcoin, T 4>EFG?=<<< 4?O ?5D57?O4G 6EVE 

GG4E=<>V6 <5D56V. �D>F5, ?>?D< 6V4>D<FVEFL FD4=E4>FV=, 4=>=V<=VEFL >>D<EFG64GV6 

755DV74TFLEO 74 4>?><>7>N >D<?F>7D4DVG=<E >?NGV6. &5 >7=4G4T, M> 44D5E<, 7 O><E 

74V=E=NNFLEO FD4=E4>FVW, =5 ?>6¾O74=V 7 D54?L=<<< V<5=4<< >>D<EFG64GV6, M> 

4>76>?OT 755DV74F< ?D<64F=VEFL ?D< ?D>6545==V >?5D4FV=. 

�D>F5E 4>4464==O =>6>7> 5?>>G 4> 5?>>G5==G 6<<474T ?V4F65D465==O 

<5D56V, M> 74557?5GGT 74E<EF 6V4 ?V4D>5>> V 74D4=FGT, M> ?<L5 ?D464<6V FD4=E4>FVW 

<>6GFL 5GF< 74?<E4=V 6 5?>>G5==. 'G4E=<><, O>V ?5D56VDONFL FD4=E4>FVW F4 4>44NFL 

5?>><, >FD<<GNFL 6<=47>D>4G G 6<7?O4V >D<?F>64?NF<, M> EF<<G?NT WE 

?D>4>66G64F< ?V4FD<<G64F< 557?5>G V DG=>FV>=G64==O E<EF5<< [234]. 

&4><< G<=><, 5?>>G5== =5 ?<L5 EF46 F5E=>?>7VTN 4?O 755DV74==O V=D>D<4FVW, 

4?5 = FD4=ED>D<G646 E4<G >>=F5?FVN 4>6VD< G F<DD>6V= 5>>=><VFV. 'G4E=<>< 

E<EF5<< 5V?LL5 =5 ?>FD55G64?< F5=FD4?V7>64=>7> >D74=G 4?O ?V4F65D465==O G7>4, 

>E>V?L>< 6EV 44=V 755DV74?<EO F4 ?5D56VDO?<EO <5D565N >><?¾NF5DV6, M> D>5<?> 

E<EF5<G EFV=>>N 4> 75>W6 F4 4F4>.  

' >>=F5>EFV F4><E 7<V=, O>V ?D<=5E?4 ?>O64 5?>>G5==-F5E=>?>7V=, >E>5?<6G 

G647G ?D<65DF4NFL D>?V F4 DG=>FVW GG4E=<>V6 FVTW 45F5=FD4?V7>64=>W E<EF5<<. 

�V4EGF=VEFL F5=FD4?V7>64=>7> ?>E5D54=<>4 >7=4G4T, M> 6V4?>6V44?L=VEFL 74 

?5D56VD>G, 755D565==O = >=>6?5==O V=D>D<4FVW D>7?>4V?OTFLEO <V6 GEV<4 

GG4E=<>4<< <5D56V.  

�<6G5 =46545=4 F45?<FO V?NEFDGT >?NG>6V 6V4<V==>EFV <V6 

F5=FD4?V7>64=<<< E<EF5<4<< F4 5?>>G5==-DVL5==O<<. �>D5E?5=V ?5D5647< 

D>D<GNFL 5?>>G5== O> 5D5>F<6=<= V=EFDG<5=F 4?O 74557?5G5==O =44V==>EFV F4 

74E<M5=>EFV 44=<E, >E>5?<6> 6 E5D54>6<M4E, 45 646?<6V 4>6VD4 V 

45F5=FD4?V7>64=<= >>=FD>?L (F45? 1.2). 
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&45?<FO 1.2  

�>DV6=O==O 5?>>G5==G F4 F5=FD4?V7>64=<E E<EF5< 

�D<F5DV= &5=FD4?V7>64=V E<EF5<< �?>>G5== 

�DEVF5>FGD4 &5=FD4?V7>64=4, 44=V 

755DV74NFLEO =4 >4=><G 45> 

>V?L>>E F5=FD4?L=<E E5D65D4E 

�5F5=FD4?V7>64=4, 44=V 

755DV74NFLEO =4 5474FL>E 

6G7?4E >4=>G4E=> 

�>=FD>?L =44 44=<<< �>=FD>?L 74V=E=NT >4=4 

>D74=V74FVO 45> >E>54 

�>=FD>?L D>7?>4V?OTFLEO <V6 

GEV<4 GG4E=<>4<< <5D56V 

�57?5>4 �D47?<6V 4> >V55D4F4>, 

?>FD55GNFL 7>6=VL=VE 74E>5V6 

74E<EFG 

�57?5>4 74557?5GGTFLEO 

>D<?F>7D4DVTN F4 

<5E4=V7<4<< >>=E5=EGEG 

�V4=>6?5==O ?VE?O 4F4>< %>?44=5 6V4=>6?5==O G D47V 

4F4>< =4 F5=FD4?L=<= E5D65D 

%<EF5<4 L6<4>> 

6V4=>6?NTFLEO 7464O>< 

45F5=FD4?V74FVW V =4O6=>EFV 

>>?V= =4 5474FL>E 6G7?4E 

�D>7>DVEFL �>EFG? 4> 44=<E >5<56GTFLEO 

6?4E=<>>< E<EF5<<, =<7L>4 

?D>7>DVEFL 

�EV FD4=E4>FVW ?G5?VG=V V 

4>EFG?=V 4?O ?5D57?O4G 

GG4E=<>4<< <5D56V 

�4E<EF 6V4 75>W6 %<EF5<4 74?56<FL 6V4 

F5=FD4?L=>7> E5D65D4, T 

D<7<> ?>6=>W 7G?<=>< D>5>F< 

%<EF5<4 ?D>4>66GT 

?D4FN64F< =46VFL ?D< 6<E>4V 

7 ?44G >>D5<<E 6G7?V6 

�4=V?G?OFVO 44=<<<  �>6?<6VEFL 7<V=N64F< 45> 

6<44?OF< 44=V 74 DVL5==O< 

F5=FD4?V7>64=>7> >D74=G 

�<V=<F< 45> 6<44?<F< 44=V 

<4=65 =5<>6?<6> ?VE?O 

?V4F65D465==O <5D565N 

�>6VD4 >>D<EFG64GV6 �>6VD4 74?56<FL 6V4 

=44V==>EFV F4 D5?GF4FVW 

F5=FD4?V7>64=>7> >D74=G 

�>6VD4 547GTFLEO =4 

?D>7>D>EFV F4 

>D<?F>7D4DVG=V= 557?5FV, 4 =5 

=4 >4=V= EF>D>=V 

�65D5?>: E<EF5<4F<7>64=> 46F>D><.  

 

�=4?V7 E<EF5<4F<7>64=<E 6 F45?. 1.2 >D<F5DVW6 ?>DV6=O==O 5?>>G5==G F4 

F5=FD4?V7>64=<E E<EF5<, 4 F4>>6 E?5FV4?L=>W 5>>=><VG=>W ?VF5D4FGD< 4>76>?OT 

EF65D46G64F<, M> >E=>6=V ?5D5647< 5?>>G5==G =44 FD44<FV==<<< 

F5=FD4?V7>64=<<< 5474<< 44=<E ?>?O74NFL: 

1) G =>7> 45F5=FD4?V7>64=V= 4DEVF5>FGDV; 

2) 6<E>>><G DV6=V 557?5>< G5D57 >D<?F>7D4DVG=V <5E4=V7<<; 

3) ?D>7>D>EFV, M> 4>76>?OT GEV< GG4E=<>4< ?5D56VDOF< V=D>D<4FVN.  

' EVG=V 2009 D>>G �4>4<>F> %. 74?GEF<6 ?5DL<= 5?>>G5==, EF6>D<6L< F4> 

764=<= 75=57<E=<= 5?>>, M> EF46 ?>G4F>>6<< 5?>>>< G ?4=FN7G FD4=E4>FV=. 

�5=57<E=<= 5?>> F4>>6 <VEF<6 ?D<E>64=5 ?>6V4><?5==O: «The Times 03/Jan/2009 

Chancellor on brink of second bailout for banks», O>5 ?V4>D5E?N64?> >E=>6=G V45N 
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EF6>D5==O Bitcoin 3 =54>6VDG 4> FD44<FV==>W DV=4=E>6>W E<EF5<< F4 E?D>5G EF6>D<F< 

4?LF5D=4F<6G 54=>4< V GDO44<. 

�VE?O FL>7> 5?>>G5== ?D>4>66G646 D>76<64F<EO, V =>6V GG4E=<>< 

?D<T4=G64?<EO 4> <5D56V, EF6>DNNG< =>6V 5?>>< F4 ?V4F65D46GNG< FD4=E4>FVW 7 

6<>>D<EF4==O< 4?7>D<F<G >>=E5=EGEG Proof-of-Work (PoW). ' <5E4=V7<V PoW 

GG4E=<>< <5D56V, O><E =47<64NFL <4==5D4<<, ?>6<==V 6<>>=4F< E>?44=5 

<4F5<4F<G=5 74644==O 4?O F>7>, M>5 ?V4F65D4<F< 5?>> FD4=E4>FV= V 4>44F< =>7> 4> 

5?>>G5==G. &5 74644==O ?>?O74T G ?>LG>G ?D46<?L=>7> E5LG 3 G=V>4?L=>7> >>4G, 

O><= 75=5DGTFLEO =4 >E=>6V 44=<E G 5?>FV. �D>F5E 6<7?O44T F4>: <4==5D 55D5 

V=D>D<4FVN ?D> FD4=E4>FVW 7 =>6>7> 5?>>G V 6<>>D<EF>6GT WW 4?O EF6>D5==O E5LG. 

->5 F5= E5L 6V4?>6V446 ?56=<< 6<<>74< (=4?D<>?44, ?>G<=46EO 7 ?56=>W >V?L>>EFV 

=G?V6), <4==5D ?>6<=5= 5474F>D47>6> 7<V=N64F< F4> 764=<= «=4=E» (nonce) 3 

6<?44>>65 G<E?>, O>5 4>44TFLEO 4> 6<VEFG 5?>>G 4?O 75=5D4FVW E5LG. &5 6<<474T 

7=4G=<E >5G<E?N64?L=<E ?>FG6=>EF5= V G4EG. �5DL<= <4==5D, O>><G 644EFLEO 

7=4=F< ?D46<?L=<= E5L, 4>44T 5?>> 4> 5?>>G5==G V >FD<<GT 6<=47>D>4G G 6<7?O4V 

>D<?F>64?NF<. 

&4><= ?D>F5E 6<>>=GT 646?<6G DG=>FVN G 74557?5G5==V 557?5>< <5D56V. �>-

?5DL5, 6V= D>5<FL L4ED4=EF6> =4476<G4==> 4>D>7<< V E>?44=<<. ->5 7<V=<F< 44=V 

6 5?>FV, 7?>6<<E=<>G 4>65?>EO 5 ?5D5D4EG64F< E5LV 4?O 6EVE =4EFG?=<E 5?>>V6, M> 

6<<474T >>?>E4?L=<E >5G<E?N64?L=<E D5EGDEV6. &5 <4=65 =5<>6?<6>, >E>5?<6> G 

65?<><E 45F5=FD4?V7>64=<E <5D564E, F4><E O> 5VF>>W=. �>-4DG75, PoW 74D4=FGT, M> 

6EV GG4E=<>< <5D56V <4NFL DV6=V L4=E< =4 4>4464==O =>6>7> 5?>>G, >E>V?L>< GE?VE 

74?56<FL ?<L5 6V4 >5G<E?N64?L=>W ?>FG6=>EFV, 4 =5 6V4 >>=FD>?N =44 <5D565N. 

&4><< G<=><, Proof-of-Work 74557?5GGT 74E<EF 5?>>G5==G G5D57 6<E>>V 

6<FD4F< =4 >5G<E?N64?L=V >?5D4FVW, D>5?OG< 5G4L-O>V E?D>5< <4=V?G?OFV= 6>D4= 

=56<7V4=<<< V F5E=VG=> E>?44=<<<. 

�VE?O F>7> O> �4>4<>F> 74?<L<6 D>7D>5>G Bitcoin V=L<<, 5?>>G5== ?>G46 

7=4E>4<F< 74EF>EG64==O 6 V=L<E 74?G7OE, F4><E O> G?D46?V==O ?4=FN74<< 

?>EF4G4==O, >E>D>=4 74>D>6¾O, ?>7VEF<>4, 74E<EF V=F5?5>FG4?L=>W 6?4E=>EFV F4 
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5474F> V=L>7>. %>G4 5V?LLVEFL ?N45= 4>EV 4E>FVNNFL 5?>>G5== V7 >D<?F>64?NF4<<, 

FO F5E=>?>7VO EF4?4 >E=>6>N 4?O 5474FL>E =>6<E 5V7=5E-<>45?5= F4 V==>64FV=. 

�4EFG?=<< 7=4G=<< >D>>>< 6 D>76<F>G 5?>>G5== F5E=>?>7V= EF46 74?GE> 

Ethereum 3 45F5=FD4?V7>64=>W 5?>>G5==-??4FD>D<4 7 ?V4FD<<>>N E<4DF->>=FD4>FV6. 

�>7> 74E=>6=<> �VF4?V> �GF5DV= 5G6 >4=<< V7 7D>EF4NG>7> E?<E>G D>7D>5=<>V6, O>V 

66464?<, M> 5VF>>V= =5 6<>>D<EF>6GT 6EV <>6?<6>EFV F5E=>?>7VW 5?>>G5==. 

�4=5?>>>T=<= >5<565==O<< 5VF>>V=4, �GF5DV= ?>G46 ?D4FN64F< =44 F<<, M>, =4 

=>7> 4G<>G, 5G?> 5 7=GG><< 5?>>G5==><, O><= <>65 6<>>=G64F< DV7=V DG=>FVW =4 

4>44F>> 4> >4=>D4=7>6>W <5D56V. Ethereum =4D>4<6EO O> =>6<= 7474?L=>4>EFG?=<= 

5?>>G5== G 2013 D>FV 7 4>44F>>6<<< DG=>FVO<< ?>DV6=O=> 7 5VF>>V=4<< [115]. 

Ethereum EGFFT6> 7<V=<6 5?>>G5==, D>7L<D<6L< DG=>FV>=4?L=V <>6?<6>EFV 

F5E=>?>7VW F4 =4446L< 5?>>G5==G =>6V ED5D< 74EF>EG64==O. />M> 5VF>>V= 5G6 

7>E5D5465=<= 6<>?NG=> =4 >D<?F>64?NFV F4 WW >5V7G, Ethereum EF46 G=V65DE4?L=>N 

??4FD>D<>N 4?O EF6>D5==O 45F5=FD4?V7>64=<E 4>44F>V6 (dApps) V E<4DF->>=FD4>FV6, 

M> D44<>4?L=> FD4=ED>D<G64?> D>?L 5?>>G5==G [82]. 

�>?>6=>N V==>64FVTN Ethereum EF4?4 ?>O64 E<4DF->>=FD4>FV6 3 =45>DG 

?D46<?, O>V 46F><4F<G=> 6<>>=GNFLEO 74 4>FD<<4==O ?56=<E G<>6. &5 4>76>?<?> 

6<>>D<EF>6G64F< 5?>>G5== =5 FV?L>< 4?O 755DV74==O V=D>D<4FVW ?D> FD4=E4>FVW, 4?5 

= 4?O 6<>>=4==O E>?44=VL<E ?D>7D4<, O>V 46F><4F<7GNFL ?D>F5E<, GEG64NFL 

?>FD55G 6 ?>E5D54=<>4E F4 74557?5GGNFL ?D>7>DVEFL V =57<V==VEFL G7>4.  

&4>>6 Ethereum EF46 ??4FD>D<>N 4?O EF6>D5==O 45F5=FD4?V7>64=<E 4>44F>V6. 

$>7D>5=<>< 7<>7?< EF6>DN64F< 4>44F>< =4 5?>>G5==V Ethereum, O>V ?D4FNNFL 557 

F5=FD4?V7>64=<E E5D65DV6 V 74557?5GGNFL 45F5=FD4?V7>64=G >5D>5>G 44=<E. &4>V 

4>44F>< >E>??NNFL DV7=V ED5D<, 6>?NG4NG< 45F5=FD4?V7>64=V DV=4=E< (DeFi), 

=5674T<>74<V==V F>>5=< (NFT) 4?O <<EF5FF64 F4 <54V4, 4 F4>>6 ?>7VEF<G=V DVL5==O 

4?O 6V4EF565==O F>64DV6 [2]. 

Ethereum 4>76>?<6 EF6>DN64F< F>>5=< 74 EF4=44DF>< ERC-20 F4 ERC-721, O>V 

?D54EF46?ONFL D54?L=V 4>F<6< G< ?D464 6?4E=>EFV G F<DD>6V= D>D<V, M> ?D<765?> 

4> ?>O6< F4><E V=EFDG<5=FV6, O> ICO (Initial Coin Offerings) 3 E?>EV5 75>DG >>LFV6 

G5D57 6<?GE> F>>5=V6, 4 F4>>6 4> F>>5=V74FVW 4>F<6V6, F4><E O> =5DGE><VEFL, FV==V 



40 

?4?5D< F4 V=LV D5EGDE<. &5= ?D>F5E 4>76>?<6 E?D>EF<F< F4 745L56<F< ?5D544GG 

?D464 6?4E=>EFV F4 74?GG5==O V=65EF<FV= [116]. 

� ?>O6>N Ethereum 7¾O6<?4EO FV?4 5>>E<EF5<4 45F5=FD4?V7>64=<E DV=4=EV6 

(DeFi), M> 4>76>?<?4 EF6>DN64F< DV=4=E>6V V=EFDG<5=F< =4 >E=>6V E<4DF-

>>=FD4>FV6 557 ?>FD55< G FD44<FV==<E 54=>4E. %N4< 6E>4OFL >D54<FG64==O F4 

?>7<>< 557 54=>V6, EF5=5?>>W=< 3 F<DD>6V 4>F<6<, ?D<6¾O74=V 4> 64DF>EFV DV4F=<E 

64?NF, 4 F4>>6 45F5=FD4?V7>64=V 5VD6V 4?O F>D7V6?V >D<?F>64?NF4<<. �4?D>?>=>64=V 

V=EFDG<5=F< =444?< >>D<EFG64G4< <>6?<6VEFL >FD<<G64F< DV=4=E>6V ?>E?G7< 557 

?>E5D54=<>V6, M> 6V4>D<64T 4>EFG? 4> D<=>V6 4?O ?N45= G >D4W=4E V7 =5D>76<=5=>N 

DV=4=E>6>N V=DD4EFDG>FGD>N [232]. 

%>G4 Ethereum 6V4>D<6 =>6V <>6?<6>EFV, 6V= F4>>6 7VF>=G6EO 7 ?D>5?5<4<<. 

%<EF5<4 Proof-of-Work, O>G 6V= GE?44>G646 6V4 5VF>>V=, <4?4 >5<565=G 

<4ELF45>64=VEFL, M> ?D<765?> 4> 74FD<<>> F4 6<E>><E >><VEV= 74 FD4=E4>FVW 6 

<><5=F< 65?<>>7> =464=F465==O =4 <5D56G. &5 EF4?> EF<<G?>< 4?O D>7D>5>< 

=>6<E DVL5=L, F4><E O> Ethereum 2.0 (?5D5EV4 =4 Proof-of-Stake 4?O 7<5=L5==O 

5=5D7>E?>6<64==O F4 ?>>D4M5==O <4ELF45>64=>EFV), 4 F4>>6 DVL5==O 4DG7>7> 

DV6=O (Layer-2), O>->F Lightning Network, 4?O 7<5=L5==O =464=F465==O =4 >E=>6=G 

<5D56G. 

$>77?O=5<> 45F4?L=VL5 ?V4EV4 4> 4>EO7=5==O >>=E5=EGEG Proof-of-Stake (PoS). 

�4 6V4<V=G 6V4 <4==5DV6, O>V 6 PoW 6<>>=GNFL >5G<E?N64?L=V 74644==O, 6 PoS 

GG4E=<>< <5D56V <>6GFL EF4F< 64?V44F>D4<<, O>V ?V4F65D46GNFL FD4=E4>FVW V 

4>44NFL =>6V 5?>><. �V45VD 64?V44F>DV6 �DG=FGTFLEO =4 F><G, E>V?L>< >D<?F>64?NF< 

6>=< <4NFL V 7>F>6V ?>EF46<F< O> 74EF46G. 

�D>F5E 6<7?O44T F4>: 64?V44F>D< 5?>>GNFL G4EF<=G E6>WE 4>F<6V6 O> 74EF46G, 

M> 74D4=FGT WE=N G5E=VEFL. �VE?O FL>7> E<EF5<4 6<?44>>6> >5<D4T >4=>7> 7 

64?V44F>DV6 4?O ?V4F65D465==O =>6>7> 5?>>G FD4=E4>FV=. />M> 64?V44F>D GE?VL=> 

4>44T 5?>> V 6<>>=GT 6EV 6<<>7< <5D56V, 6V= >FD<<GT 6<=47>D>4G G 6<7?O4V =>6<E 

F>>5=V6 45> >><VEV= 74 FD4=E4>FVW. &4><= <5E4=V7< F4>>6 5D5>F<6=> 74E<M4T <5D56G 

6V4 4F4>. �>-?5DL5, 64?V44F>D< D<7<>GNFL E6>W<< 6?4E=<<< 4>F<64<<, F><G 

L4ED4=EF6> 4?O =<E T D<7<>>64=<< V =56<7V4=<<. �>-4DG75, M>5 E>><?D><5FG64F< 
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<5D56G, 7?>6<<E=<>G 4>65?>EO 5 >>=FD>?N64F< 5V?LLVEFL 4>F<6V6, M> F<D>G?NNFL 

G E<EF5<V, M> T ?D4>F<G=> =5<>6?<6<<.  

�>DV6=O==O >?NG>6<E <5E4=V7<V6 7=4E>465==O >>=E5=EGEG PoW V PoS 74 

>D<F5DVO<< =46545=> G F45?. 1.3. 

&45?<FO 1.3  

�>DV6=O==O >?NG>6<E <5E4=V7<V6 7=4E>465==O >>=E5=EGEG 

�D<F5DV= Proof-of-Work (PoW) Proof-of-Stake (PoS) 

�5E4=V7< �4==5D< 6<>>=GNFL E>?44=V 

<4F5<4F<G=V 74644==O 4?O EF6>D5==O 

5?>>V6  

�4?V44F>D< ?V4F65D46GNFL 

FD4=E4>FVW =4 >E=>6V >V?L>>EFV 

F>>5=V6 

%?>6<64==O 

5=5D7VW  

�G65 6<E>>5, 6<<474T 7=4G=<E 

>5G<E?N64?L=<E D5EGDEV6 

�<7L>5, >E>V?L>< =5 6<<474T 

E>?44=<E >5G<E?5=L 

�<=47>D>44 �>64 >D<?F>64?NF4 74 >>65= 

GE?VL=> 4>44=<= 5?>> 

�<=47>D>44 G 6<7?O4V =>6<E F>>5=V6 

45> >><VEV= 74 FD4=E4>FVW 

�4?56=VEFL 6V4 

>5G<E?N64?L=<E 

D5EGDEV6 

�<E>>4 74?56=VEFL, 5V?LL5 D5EGDEV6 

= 5V?LL5 L4=EV6 4>44F< 5?>> 

�574?56=VEFL 6V4 >5G<E?N64?L=<E 

D5EGDEV6, 5V?LL4 EF46>4 = 5V?LL5 

L4=EV6 

$<7<> 

L4ED4=EF64 

�>D>75 L4ED4=EF6> G5D57 ?>FD55G 6 

?>FG6=<E >5G<E?N64?L=<E 

D5EGDE4E 

,4ED4=EF6> >4D4TFLEO 6FD4F>N 

74EF46?5=<E 4>F<6V6 

�4E<EF 6V4 4F4> �F4>< 6<<474NFL 65?<G57=<E 

D5EGDEV6, M> D>5<FL WE 5>>=><VG=> 

=56<7V4=<<< 

�F4>< 6<<474NFL >>=FD>?N 

5V?LL>EFV 4>F<6V6, M> 4G65 4>D>7> 

�>6?<6VEFL 

F5=FD4?V74FVW 

�>6?<6VEFL F5=FD4?V74FVW G5D57 

>>=F5=FD4FVN <4==V=7>6<E D5EGDEV6 

�>6?<6VEFL F5=FD4?V74FVW G5D57 

>>=F5=FD4FVN 4>F<6V6 G 64?V44F>DV6 

'4E 

?V4F65D465==O 

FD4=E4>FV=  

�4?56<FL 6V4 >5G<E?N64?L=>W 

?>FG6=>EFV, <>65 5GF< 4>67<< 

,6<4>5 ?>DV6=O=> 7 PoW, >E>V?L>< 

=5<4T E>?44=<E >5G<E?5=L 

�65D5?>: ED>D<>64=> 46F>D><. 

 

�F65, �DG=FGNG<EL =4 ?D54EF46?5=<E >D<F5DVOE, >5<464 <5E4=V7<< 3 Proof-of-

Work V Proof-of-Stake 3 5D5>F<6=> 74557?5GGNFL 74E<EF 5?>>G5==G 6V4 DV7=<E 6<4V6 

L4ED4=EF64. Proof-of-Work 74D4=FGT 557?5>G G5D57 E>?44=VEFL >5G<E?5=L, F>4V O> 

Proof-of-Stake 74557?5GGT WW G5D57 5>>=><VG=V EF<<G?<. %>G4 >5<464 <5E4=V7<< 

?D4FNNFL 74 DV7=<<< ?D<=F<?4<<, WE=O >V=F564 <5F4 >4=4 3 7D>5<F< 5?>>G5== 

EFV=><< 4> 4F4> V 74D4=FG64F<, M> 6EV FD4=E4>FVW 74?<L4NFLEO G5E=<<< F4 

?D>7>D<<<. 

' 2015 D>FV Linux Foundation 74?GEF<?4 ?D>5>F ?V4 =476>N Hyperledger, O><= 

EF46 ?4D4E>?L>>6>N V=VFV4F<6>N 4?O D>7D>5>< 5?>>G5==-F5E=>?>7V= 7 6V4>D<F<< 
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>>4>< [220]. �5F4 Hyperledger 3 E?D<O==O D>76<F>G F5E=>?>7VW 5?>>G5==G V 

D>7?>4V?5=<E D5TEFDV6 G5D57 E?V?L=V 7GE<??O DV7=<E 74?G75= V >><?4=V=. �V4 

>5DV6=<FF6>< �D4O=4 �5?5=4>DD4, Hyperledger EF46 >4=<< V7 >?NG>6<E ?D>5>FV6 G 

ED5DV 5?>>G5==G, =4FV?5=<< =4 ?V4FD<<>G 7?>54?L=<E 5V7=5E-FD4=E4>FV= F4 

?V46<M5==O 5D5>F<6=>EFV V =44V==>EFV VE=GNG<E E<EF5< [96]. 

�4=VTN 7 7>?>6=<E 6V4<V==>EF5= Hyperledger 6V4 V=L<E 5?>>G5==-??4FD>D< T 

=>7> 4>F5=F =4 ?D<64F=<E V >>=E>DFVG<=<E 5?>>G5==4E, O>V <>6GFL 5GF< 444?F>64=V 

4?O 6<>>D<EF4==O 65?<><<< ?V4?D<T<EF64<< F4 >D74=V74FVO<<. �4 6V4<V=G 6V4 

?G5?VG=<E 5?>>G5==V6, F4><E O> Bitcoin V Ethereum, Hyperledger =444T <>6?<6VEFL 

>>=FD>?N64F< 4>EFG? 4> 44=<E, M> >E>5?<6> 646?<6> 4?O >>D?>D4F<6=<E V 

D57G?L>64=<E E5D54>6<M. 

Hyperledger >5¾T4=GT >V?L>4 5?>>G5==-??4FD>D< V V=EFDG<5=FV6 7 6V4>D<F<< 

>>4><, >DVT=F>64=<E =4 D>7D>5>G DVL5=L 4?O DV7=<E EF5=4DVW6 6<>>D<EF4==O. %5D54 

=4=6<7=4G=VL<E ?D>T>FV6 6<>>D5<?NNFL: Hyperledger Fabric, M> 4>76>?OT 

EF6>DN64F< ?D<64F=V F4 >>=E>DFVG<=V 5?>>G5==< 7 6<E>><< DV6=5< >>=FD>?N 

4>EFG?G; Hyperledger Sawtooth, D>7D>5?5=G 4?O 7=GG>>7> =4?4LFG64==O = 

<4ELF45>64=>EFV; Hyperledger Iroha, >?F<<V7>64=G 4?O V=F57D4FVW 7 <>5V?L=<<< 

4>44F>4<<; Hyperledger Besu, M> 6<>>D<EF>6GT F5E=>?>7VW Ethereum G 

>>D?>D4F<6=<E E5D54>6<M4E; 4 F4>>6 Hyperledger Indy, E?DO<>64=G =4 D>7D>5>G 

45F5=FD4?V7>64=<E E<EF5< V45=F<DV>4FVW. 

'E5 F5 D>5<FL Hyperledger 647><>N V=VFV4F<6>N 4?O D>76<F>G >>D?>D4F<6=<E 

5?>>G5==-DVL5=L. �464O>< 6V4>D<F<< EF4=44DF4< V <>4G?L=<< ??4FD>D<4< 

>><?4=VW <>6GFL 6?D>6446G64F< 5?>>G5== 4?O ?>E<?5==O 5D5>F<6=>EFV E6>WE 

5V7=5E-?D>F5EV6, 4 F4>>6 ?V46<MG64F< ?D>7>DVEFL V 557?5>G G 674T<>4VW 7 44=<<<. 

Initial Coin Offering (ICO), 45> ?>G4F>>64 ?D>?>7<FVO <>=5F, EF4?> =4EFG?=<< 

646?<6<< >D>>>< G D>76<F>G 5?>>G5==-F5E=>?>7V= ?VE?O EF6>D5==O F4><E 

??4FD>D<, O> Ethereum. ICO T <5E4=V7<>< 4?O 74?GG5==O DV=4=EG64==O, EE>6<< =4 

?5D6<==G ?G5?VG=G ?D>?>7<FVN 4>FV= (IPO), 4?5 74<VEFL 6<?GE>G 4>FV= >><?4=VW 

?D>?>=GNFL F>>5=< =4 5?>>G5==V.  
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Initial Coin Offering (ICO) 3 F5 <5F>4 74?GG5==O DV=4=EG64==O, ?V4 G4E O>>7> 

?D>5>F 6<?GE>4T F>>5=< =4 5?>>G5==V V ?D>44T WE V=65EF>D4< 6 >5<V= =4 

>D<?F>64?NF<, F4>V O> Bitcoin 45> Ethereum. &V F>>5=< <>6GFL <4F< DV7=V 

?D<7=4G5==O:  

« =44464F< 4>EFG? 4> ?56=>7> ?D>4G>FG G< ?>E?G7<;  

« 5GF< V=65EF<FV==<<< 4>F<64<<, M> 7D>EF4NFL G FV=V 6 <VDG D>76<F>G 

?D>5>FG; 

« ?D54EF46?OF< F<DD>6V 4>F<6<, M> 6<>>D<EF>6GNFLEO 6 <5D56V, ?>4V5=> 

4> 4>FV= 45> 7>?>EV6 G ??4FD>D<V. 

�4?GE> ICO ?5D5454G4T =4EFG?=V 5F4?<.  

1. �D>5>F 45> EF4DF4? >7>?>LGT ?D> 74?GE> ICO F4 6<?GE> F>>5=V6. 

�G5?V>GTFLEO «5V?<= ?4?VD», 45 >?<EGTFLEO V45O ?D>5>FG, =>7> <5F4, F5E=VG=V 

4E?5>F< F4 6<>>D<EF4==O 74?GG5=<E >>LFV6. 

2. �=65EF>D< >G?GNFL F>>5=<, =44E<?4NG< >D<?F>64?NFG =4 44D5EG ?D>5>FG, 

6 >5<V= =4 >FD<<4==O ?56=>W >V?L>>EFV F>>5=V6, 5>6V64?5=F=>W WE V=65EF<FVO<. 

3. &>>5=< <>6GFL 5GF< F>D7>64=V =4 5VD64E >D<?F>64?NF 45> 

6<>>D<EF>6G64F<EO G E4<V= <5D56V ?D>5>FG ?VE?O =>7> 74?GE>G. 

�4=VTN V7 >E=>6=<E ?D<G<=< ?>?G?OD=>EFV ICO 5G?4 ?57>VEFL 74?GE>G. �?O 

?D>6545==O ICO =5 ?>FDV5=V E>?44=V ND<4<G=V ?D>F54GD< G< 65?<>V 6<FD4F<. 

�?4FD>D<<, F4>V O> Ethereum, 4>76>?<?< L6<4>> EF6>DN64F< E<4DF->>=FD4>F< 4?O 

6<?GE>G F>>5=V6. 

&4>>6 �%� 44T L6<4><= 4>EFG? 4> >4?VF4?G. ICO 4>76>?OT ?D>5>F4< 74?GG4F< 

65?<>V >>LF< 74 >>D>F><= G4E. � F4>>6, 4>76>?OT 74?GG4F< DV=4=EG64==O 557 GG4EFV 

54=>V6 G< 65=GGD=<E D>=4V6. 

�4=<< 7 ?5DL<E ?D<>?44V6 ICO 5G6 ?D>5>F Mastercoin G 2013 D>FV. �D>F5 

E?D466=V= 5G< ICO ?>G46EO V7 74?GE>>< Ethereum G 2014 D>FV, >>?< ?D>5>F 7V5D46 

5?<7L>> 18 <V?L=>=V6 4>?4DV6 G5D57 ?D>446 F>>5=V6 Ether. 

' 2016-2017 D>>4E 5474F> =>6<E ?D>5>FV6 75<D4?< <V?L=>=< 4>?4DV6 74 ?VG5=V 

7>4<=< 45> =46VFL E6<?<=<, M> 7D>5<?> ICO >4=<< V7 =4=?>?G?OD=VL<E <5F>4V6 

74?GG5==O >4?VF4?G. �D>F5, 5V?LLVEFL ICO 5G?< ?D>6545=V 557 =4?56=>7> 
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D57G?N64==O, M> 4>76>?O?> ?D>5>F4< >5E>4<F< 74>>=< ?D> FV==V ?4?5D<. &5 

EF6>D<?> 7=4G=V D<7<>< 4?O V=65EF>DV6, 4465 45O>V ?D>5>F< 6<O6<?<EO 

L4ED4=EL><<<. �><VEVO 7 FV==<E ?4?5DV6 V 5VD6 %,� ?>G4?4 66464F< F>>5=< 

FV==<<< ?4?5D4<<, M> ?V4?O74NFL D57G?N64==N 6V4?>6V4=> 4> 74>>=>446EF64. ' 

D57G?LF4FV ?>?G?OD=VEFL ICO 7=<7<?4EO, >E>V?L>< D57G?OF>D< ?>G4?< >>=FD>?N64F< 

F5= ?D>F5E. 

'5D57 75V?LL5==O D57G?N64==O 6<=<>?< 4?LF5D=4F<6< ICO.  

1. Security Token Offering (STO): F5 D>D<4F, 45 F>>5=< 6<?GE>4NFLEO 

6V4?>6V4=> 4> 74>>=>446EF64 ?D> FV==V ?4?5D<, M> 7=<6GT D<7<>< 4?O V=65EF>DV6. 

2. Initial Exchange Offering (IEO): ?D>446 F>>5=V6 6V45G64TFLEO =4 5VD6V 

>D<?F>64?NF, M> =444T 4>44F>>6G ?5D56VD>G ?D>5>FG 7 5>>G 5VD6V. 

�F65, ICO EF4?> 646?<6<< 5F4?>< G D>76<F>G 5?>>G5==-5>>E<EF5<<, =444NG< 

<>6?<6VEFL EF4DF4?4< V ?D>5>F4< 74?GG4F< >>LF< G5D57 ?D>446 F>>5=V6.  

�4EFG?=<= >D>> G D>76<F>G 5?>>G5==-F5E=>?>7V= - ?>O64 45F5=FD4?V7>64=<E 

DV=4=E>6<E ?>E?G7 (DeFi), M> EF4?4 <>6?<6>N 7464O>< D>7L<D5==N 6<>>D<EF4==O 

E<4DF->>=FD4>FV6. DeFi 74557?5G<?< 4>EFG? 4> DV=4=E>6<E ?>E?G7 557 54=>V6 F4 

V=L<E ?>E5D54=<>V6, 4>76>?<6L< >>D<EFG64G4< =4?DO<G =44464F< V 5D4F< >D54<F<, 

74V=E=N64F< EFD4EG64==O 45> V=65EFG64F< [30]. &5 M5 5V?LL5 ?V46<M<?> ?D>7>DVEFL 

V 4>EFG?=VEFL DV=4=E>6<E ?>E?G7, >E>V?L>< 6EV >?5D4FVW 6<>>=G64?<EO =4 >E=>6V 

6V4>D<F<E ?D>F>>>?V6 V 5G?< 4>EFG?=V 4?O ?5D57?O4G 6EV<4 GG4E=<>4<< <5D56V. 

%<4DF->>=FD4>F< 46F><4F<7G64?< 6EV ?D>F5E<, M> 7=<6G64?> ?>FD55G 6 ?N4EL>><G 

6FDGG4==V V 7<5=LG64?> D<7<>< ?><<?>> [107]. 

�F65, 56>?NFVO 5?>>G5==-F5E=>?>7V= ?D>E>4<?4 G5D57 >V?L>4 >?NG>6<E 

5F4?V6 3 6V4 D>D<G64==O F5>D5F<G=<E 74E44 4> L<D>>>7> >><5DFV==>7> 

74EF>EG64==O. �>65= V7 F<E 5F4?V6 6=>E<6 =>6V V45W F4 V==>64FVW, O>V D>7L<DN64?< 

<>6?<6>EFV 6<>>D<EF4==O 5?>>G5==G. �5DL<= 5F4? 3 D>D<G64==O >>=F5?FV= (4> 

2008 D>>G), >>?< 7¾O6<?<EO V45W >D<?F>7D4DVG=<E ?D>F>>>?V6, F<DD>6<E 64?NF V 

<5E4=V7<V6 >>=E5=EGEG. �DG7<= 3 5?>>G5== 1.0 (200832013), ?>6¾O74=<= V7 74?GE>>< 

Bitcoin, O><= ?D54EF46<6 45F5=FD4?V7>64=G E<EF5<G >5<V=G FV==>EFO<< =4 >E=>6V 

Proof-of-Work. &D5FV= 5F4? 3 5?>>G5== 2.0 (201332020), M> D>7L<D<6 DG=>FV>=4? 
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F5E=>?>7VW G5D57 6?D>64465==O E<4DF->>=FD4>FV6 (Ethereum) F4 45F5=FD4?V7>64=<E 

74EF>EG=>V6, 6V4>D<6L< L?OE 4> >><5DFV4?V74FVW. �4D5LFV, G5F65DF<= 5F4? 3 

5?>>G5== 3.0 (7 2020 D>>G), >DVT=F>64=<= =4 <4ELF45>64=VEFL, 674T<>4VN <V6 

5?>>G5==4<< (Polkadot, Cosmos) F4 V=F57D4FVN 7 V=L<<< F5E=>?>7VO<<, F4><<< O> 

IoT V NFT, 74557?5GGNG< L<DL5 6?D>64465==O 5?>>G5==G 6 5V7=5E V EGE?V?LEF6>. 

�4 D<E. 1.1 6<4V?5=> G>F<D< >?NG>6V 5F4?< D>76<F>G 5?>>G5== F5E=>?>7V=. 

 

$<E. 1.1. �F4?< D>76<F>G 5?>>G5==-F5E=>?>7V= 

�65D5?>: ?>5G4>64=> 46F>D><.  

 

&4><< G<=><, ?>G<=4NG< 6V4 ?5DL<E >>=F5?FV= >D<?F>7D4DVG=<E ?D>F>>>?V6 

V 4> EL>7>4=V, 5?>>G5== ?D>=L>6 L?OE 6V4 5>E?5D<<5=F4?L=<E V45= 4> ?>FG6=>W 

7?>54?L=>W V=DD4EFDG>FGD<, M> 744F=4 ?V4FD<<G64F< D>7<4WFFO 74EF>EG64=L G 

5V7=5EV F4 EGE?V?LEF6V. '5F65DF<= 5F4? D>76<F>G (5?>>G5== 3.0), >DVT=F>64=<= =4 

5474F>?4=FN7>6V 5>>E<EF5<< (Polkadot, Cosmos), V=F57D4FVN 7 IoT V 6?D>64465==O 

NFT, E6V4G<FL ?D> ?5D5EV4 6V4 >>D5<<E <5D56 4> <5D56, G O><E DV7=V 5?>>G5==< 

<>6GFL 674T<>4VOF< F4 ?5D54464F< FV==VEFL 45> 44=V >4<= >4=><G. &4>4 >>=F5?FVO 

D>5<FL 5?>>G5==-F5E=>?>7VN =5 ?D>EF> 74E>5>< D5TEFD4FVW FD4=E4>FV=, 4 

EFDG>FGD>N 4?O >D74=V74FVW 45F5=FD4?V7>64=<E E<EF5< G <4ELF454E >V?L>>E 74?G75= 

F4 75>7D4DVG=<E <56. 
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�V4?>6V4=>, G D>7G<V==V >EF4==VE 4>EO7=5=L 5?>>G5==-F5E=>?>7VW, =>7> E?V4 

D>77?O44F< O> >><??5>E=G E<EF5<G, 4 =5 ?<L5 O> =45VD ?D>F>>>?V6 G< ?D<>?44=G 

??4FD>D<G. &4><= E<EF5<=<= ?V4EV4 ?5D5454G4T, M> 5?>>G5== 6>?>4VT 6?4E=<<< 

«6E>44<<» (FD4=E4>FVW, 44=V, <5E4=V7<< >>=E5=EGEG), «?D>F5E4<<» (65D<DV>4FVO, 

D>D<G64==O 5?>>V6, ?V4FD<<>4 ?>7V>< E<4DF->>=FD4>FV6) V «6<E>44<<» (=57<V==<= 

D5TEFD, 7=<65==O FD4=E4>FV==<E 6<FD4F, ?V46<M5==O ?D>7>D>EFV), O>V DG=>FV>=GNFL 

G 674T<>?>6¾O74=><G E5D54>6<MV G<E?5==<E 6G7?V6. &4>4 ?>7V>4 >E>5?<6> 4>FG4?L=4 

6 G<>64E 5474F>?4=FN7>6<E 5>>E<EF5<, 45 674T<>4VO <V6 ?4=FN74<< 6<<474T GVF>>W 

>D74=V74FVW E<EF5<=<E E>?44>6<E 3 >D<?F>7D4DVG=>7> 74E<EFG, ?D>7>D>EFV F4 

G77>465=<E >>=E5=EGE=<E ?D46<?. 

�<6G5 =46545=> >>=F5?FG4?L=G <>45?L 5?>>G5==G 74 ?D<=F<?>< «�EV4 3 

�D>F5E< 3 �<EV4». �>=4 V?NEFDGT, O> 6V45G64TFLEO D>D<G64==O F4 65D<DV>4FVO 

5?>>V6, O><< G<=>< >>=E5=EGE=V <5E4=V7<< 74557?5GGNFL G77>465==O 4V= <V6 

GG4E=<>4<< <5D56V F4 M> E4<5 E<EF5<4 6<44T «=4 6<E>4V» (D<E. 1.2). 

 

$<E. 1.2. �>=F5?FG4?L=4 <>45?L 5?>>G5==G 74 ?D<=F<?><  

«�EV4 3 �D>F5E< 3 �<EV4» 

�65D5?>: ?>5G4>64=> 46F>D><. 

�%�� 

- FD4=E4>FVW (44=V) 

- >>=E5=EGE=V <5E4=V7<< (PoW, PoS F4 V=.) 

��%�� 

1. �574?5D5G=V 74?<E< 

2. �=<65=V FD4=E4>FV==V 6<FD4F< 

3. «�4L<==4» 4>6VD4 F4 ?V46<M5==O ?D>7>D>EFV 

� �&�%� (>5D>5>4 6 5?>>G5==-E<EF5<V) 

1. �5D56VD>4 FD4=E4>FV= (65D<DV>4FVO). 

2. $>D<G64==O 5?>>G (E5LG64==O, G?>DO4>G64==O). 

3. �>EO7=5==O >>=E5=EGEG (<4==V=7, EF5=>V=7) 

4. �>4464==O 5?>>G 4> ?4=FN74 (=5>5>D>F=VEFL) 

5. �V4FD<<>4 ?>7V>< E<4F->>=FD4>FV6 
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%<EF5<=<= ?V4EV4 4>76>?OT 5?>>G5==G E?G7G64F< >E=>6>N 4?O 

<4ELF45>64=<E <5D56 V 5474F>?4=FN7>6<E 5>>E<EF5<, 45 4>6VD4 D>D<GTFLEO G5D57 

D>7?>4V?5=G >D<?F>7D4DVG=G 4DEVF5>FGDG. �>4=>G4E F5 =5 6<>?NG4T =4O6=>EFV 

6D47?<6>EF5=: =46VFL =4=5V?LL 74E<M5=4 45F5=FD4?V7>64=4 E<EF5<4 74?<L4TFLEO 

?V444=>N ?56=<< 6<44< 4F4> V F5E=>?>7VG=<E D<7<>V6. 

$>77?O=5<> >E=>6=V 747D>7<, O>V <>6GFL 6<=<>4F< 6 5?>>G5==V, F4 E?>E>5< WE 

?>4>?4==O. 

�4=VTN 7 =4=5V?LL 6V4><<E V E5D=>7=<E 747D>7 4?O 5?>>G5==-<5D56 T 4F4>4 

51%, M> 6V45G64TFLEO, >>?< >4<= 7?>6<<E=<> 45> 7DG?4 >>=FD>?NT ?>=44 50% 

>5G<E?N64?L=<E D5EGDEV6 G <5D56V (4?O Proof-of-Work) 45> 5V?LL5 ?>?>6<=< F>>5=V6 

(4?O Proof-of-Stake) [224]. �4 F4><E G<>6 7?>6<<E=<> <>65 7<V=N64F< VEF>DVN 5?>>V6, 

E>4E>6G64F< 45> 5?>>G64F< FD4=E4>FVW, 4 F4>>6 74V=E=<F< F4> 764=G ?>46V==G 6<FD4FG, 

>>?< >4=V = FV 6 >>LF< 6<FD4G4NFLEO >V?L>4 D47V6. 

->5 7=<7<F< D<7<> F4>>W 4F4><, 5?>>G5==-<5D56V ?>>?444NFLEO =4 

45F5=FD4?V74FVN. '<< 5V?LL5 6G7?V6 55D5 GG4EFL G <5D56V, F<< 646G5 >><GEL 

>FD<<4F< >>=FD>?L =44 5V?LLVEFN >5G<E?N64?L=<E D5EGDEV6. ' 65?<><E <5D564E, 

F4><E O> Bitcoin, >>=FD>?L =44 51% ?>FG6=>EF5= T ?D4>F<G=> =5<>6?<6<< G5D57 

65?<G57=G >V?L>VEFL <4==5DV6 V 6G7?V6 ?> 6EL><G E6VFG. �5D56V, M> 6<>>D<EF>6GNFL 

Proof-of-Stake, F4>>6 74E<M5=V 5>>=><VG=<<< EF<<G?4<<, >E>V?L>< 4?O 74V=E=5==O 

4F4>< 7?>6<<E=<>G 4>6545FLEO 6>?>4VF< 5V?LLVEFN 4>F<6V6, M> T 4G65 4>D>7<< V 

D<7<>>64=<<. 

�=L>N 747D>7>N T E<5V??VG=4 4F4>4, >>?< 7?>6<<E=<> EF6>DNT 65?<>G >V?L>VEFL 

D4?LL<6<E 6G7?V6 G <5D56V, M>5 >FD<<4F< >>=FD>?L =44 ?D>F5E>< ?V4F65D465==O 

FD4=E4>FV=. &5 <>65 EF4F<EO, >>?< 7?>6<<E=<> =4<474TFLEO <4=V?G?N64F< <5D565N 

G5D57 EF6>D5==O G<E?5==<E ?V4D>5?5=<E 6G7?V6, M> 4>76>?OT 6??<64F< =4 ?D>F5E 

?D<==OFFO DVL5=L G 45F5=FD4?V7>64=V= E<EF5<V. 

&4>4 747D>74 <V=V<V7GTFLEO 7464O>< 6<>>D<EF4==N <5E4=V7<V6 Proof-of-Work, 45 

EF6>D5==O =>6<E 6G7?V6 6<<474T 7=4G=<E >5G<E?N64?L=<E D5EGDEV6, M> D>5<FL 

D4?LL<6V 6G7?< =55D5>F<6=<<<. ' Proof-of-Stake F4>4 4F4>4 F4>>6 <4?>=<>6VD=4, 
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>E>V?L>< 7?>6<<E=<> ?>6<=5= 6>?>4VF< 7=4G=>N G4EF<=>N F>>5=V6 4?O F>7>, M>5 

<4F< <>6?<6VEFL 6??<64F< =4 <5D56G. 

�>46V==4 6<FD4F4 3 F5 747D>74, >>?< >4<= V F>= E4<<= 4>F<6 =4<474NFLEO 

6<FD4F<F< >V?L>4 D47V6. &4>4 ?D>5?5<4 <>65 6<=<>=GF<, O>M> 7?>6<<E=<> 7<>65 

7<V=<F< VEF>DVN FD4=E4>FV= G 5?>>G5==V 45> <4=V?G?N64F< ?V4F65D465==O< =>6<E 

5?>>V6, M>5 6<>>D<EF4F< >4=V = FV 6 >>LF< 46VGV. 

�?>>G5==-<5D56V 74E<M5=V 6V4 FL>7> F<?G 4F4> 74 4>?><>7>N <5E4=V7<V6 

>>=E5=EGEG. ' Proof-of-Work, ?VE?O F>7>, O> 5?>> FD4=E4>FV= ?V4F65D465=<= V 

4>44=<= 4> ?4=FN74, 5G4L-O>4 E?D>54 7<V=<F< VEF>DVN 5?>>G5==G 6<<474T 65?<G57=>W 

>5G<E?N64?L=>W ?>FG6=>EFV, M> D>5<FL 4F4>G 5>>=><VG=> =56<7V4=>N. ' Proof-of-

Stake F4>4 4F4>4 EF4T D<7<>>64=>N G5D57 =5>5EV4=VEFL 6>?>4V==O 5V?LLVEFN 4>F<6V6, 

4 L4ED4=EL>V 4VW <>6GFL ?D<765EF< 4> 6FD4F< 6?4E=<E 4>F<6V6 64?V44F>D4. 

%<4DF->>=FD4>F< F4>>6 <>6GFL <4F< E6>W 6D47?<6>EFV. />M> >>4 E<4DF-

>>=FD4>FG <VEF<FL ?><<?>< 45> =54>?V><, 7?>6<<E=<>< <>6GFL 6<>>D<EF>6G64F< FV 

6D47?<6>EFV 4?O 6<>D445==O 4>F<6V6 45> <4=V?G?N64==O 6<>>=4==O< >>=FD4>FG, M> 

EF4?> 6V4><> ?VE?O 4F4>< =4 DAO (Decentralized Autonomous Organization) G 2016 

D>FV, >>?< G5D57 6D47?<6VEFL 5G?> 6FD4G5=> 65?<>G >V?L>VEFL Ethereum. 

�?O 74?>5V74==O F4><< 4F4>4< 6<>>D<EF>6GNFLEO D57G?OD=V 4G4<F< >>4G F4 

D>D<4?L=4 65D<DV>4FVO E<4DF->>=FD4>FV6, M> 4>76>?OT 6<O6?OF< ?><<?>< V 

6D47?<6>EFV 4> WE=L>W 4>F<64FVW. �DV< F>7>, <>6=4 >5<56<F< DG=>FV>=4?L=VEFL E<4DF-

>>=FD4>FV6, M>5 <V=V<V7G64F< D<7<><. 

�576464NG< =4 F5, M> E4< 5?>>G5== T 4G65 74E<M5=<<, E?45><< <VEF5< 

<>6GFL 5GF< >>D<EFG64GV, 7>>D5<4 WE=V ?D<64F=V >?NGV. �D<64F=V >?NGV 44NFL 

?>6=<= 4>EFG? 4> 4>F<6V6 >>D<EFG64G4, V O>M> 7?>6<<E=<> >FD<<4T F5= >?NG G5D57 

DVL<=7 45> V=LV <5F>4< E>FV4?L=>W V=65=5DVW, 6V= <>65 6>D4EF< >>LF< 557 

<>6?<6>EFV WE ?>65D=5==O. 

�4E<EF 6V4 F4><E 747D>7 4>EO74TFLEO 7464O>< 6<>>D<EF4==N 4?4D4F=<E 

74<4=FV6, O>V 755DV74NFL ?D<64F=V >?NGV >D?4==, M> D>5<FL WE =54>EFG?=<<< 4?O 

7?>6<<E=<>V6 G5D57 V=F5D=5F. �DV< F>7>, 646?<6G D>?L 6V4V7D4T 46>D4>F>D=4 
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46F5=F<DV>4FVO 4?O 74E<EFG >D<?F>64?NF=<E 74<4=FV6, 4 F4>>6 D57G?OD=5 >=>6?5==O 

>?NGV6 F4 6<>>D<EF4==O 5474F>D47>6<E ?V4?<EV6. 

�=L>N ?D>5?5<>N <>65 EF4F< =57<V==VEFL 44=<E. />M> 4> 5?>>G5==G 5G?> 

74?<E4=> =5?D46<?L=V 45> ?><<?>>6V 44=V, 6<?D46<F< WE 5G45 =4476<G4==> E>?44=>, 

>E>V?L>< E<EF5<4 =5 4>76>?OT 7<V=N64F< 5?>>< ?VE?O ?V4F65D465==O, M> 6<<474T 

4G65 D5F5?L=>W ?5D56VD>< V=D>D<4FVW ?5D54 WW 6=5E5==O< 4> 5?>>G5==G. �DV< F>7>, 

E<4DF->>=FD4>F<, O>V F4>>6 DG=>FV>=GNFL =4 >E=>6V 5?>>G5==G, <>6GFL <VEF<F< 

6D47?<6>EFV, M> ?D<76>4<FL 4> =576>D>F=<E =4E?V4>V6, O>M> ?><<?>4 EF4?4EO ?VE?O 

4>F<64FVW >>=FD4>FG.  

�4D47V 6545FLEO 4>F<6=4 4<E>GEVO EF>E>6=> ?D>7>D>EFV F4 ?D<64=F>EFV 6 DV7=<E 

5?>>G5== E<EF5<4E. %>G 6EV <>6GFL ?5D57?O44F< FD4=E4>FVW, 6>=< =5 <>6GFL 

557?>E5D54=L> V45=F<DV>G64F<, EF> EF>WFL 74 FVTN G< V=L>N 44D5E>N. &4><< G<=><, 

5?>>G5== 74557?5GGT ?E564>4=>=V<=VEFL, >E>V?L>< 44D5E< =5 ?>6¾O74=V 7 D54?L=<<< 

>E>5<EF>EFO<< >>D<EFG64GV6. �4?D<>?44, G Bitcoin <>6=4 ?5D57?O=GF< 6EV FD4=E4>FVW, 

O>V 5G?< ?D>6545=V 7 ?56=>W 44D5E<, 4?5 =5<>6?<6> 4V7=4F<EO, EF> 6>?>4VT FVTN 

44D5E>N, O>M> FO V=D>D<4FVO =5 5G?4 >?D<?N4=5=4 E4<<< >>D<EFG64G5<. 

�4=4>, T 45O>V 6<>?<>< M>4> 74E<EFG ?D<64F=>EFV 6 ?G5?VG=<E 5?>>G5==4E. 

1. �V4EF565==O FD4=E4>FV=. %>G4 5?>>G5== 74557?5GGT ?E564>4=>=V<=VEFL, G 

45O><E 6<?44>4E <>6=4 6V4EF56<F< FD4=E4>FVW V ?>6¾O74F< WE 7 >>=>D5F=<<< >E>54<< 

G5D57 4=4?V7 FD4=E4>FV==<E 44=<E. />M> >>D<EFG64G 674T<>4VT 7 F5=FD4?V7>64=<<< 

5VD64<< 45> E5D6VE4<<, O>V 6<<474NFL >E>5<EF>W V45=F<DV>4FVW, =>7> 44D5EG <>6=4 

?D<6¾O74F< 4> D54?L=>W >E>5<. 

2. $>7L<D5=V <5F>4< 6V4EF565==O. �5O>V 4=4?VF<G=V >><?4=VW F4 ?D46>>E>D>==V 

>D74=< 6<>>D<EF>6GNFL E?5FV4?V7>64=V <5F>4< 4?O 4=4?V7G FD4=E4>FV= 6 5?>>G5==V V 

6V4EF565==O 7D>L>6<E ?>F>>V6, M> 4>76>?OT W< 6<O6?OF< 76¾O7>< <V6 44D5E4<< V 

?>F5=FV==> V45=F<DV>G64F< >>D<EFG64GV6. 

3. �D<64F=VEFL G E<4DF->>=FD4>F4E. %<4DF->>=FD4>F< 6 45O><E 5?>>G5==4E, 

F4><E O> Ethereum, F4>>6 T ?>6=VEFN ?D>7>D<<<. &5 >7=4G4T, M> 5G4L-EF> <>65 

54G<F< >>4 >>=FD4>FG V 6V4EF56G64F< =>7> 6<>>=4==O, M> <>65 EF6>DN64F< 6<>?<>< 

4?O ?D<64F=>EFV. 
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�?O ?>>D4M5==O 74E<EFG ?D<64F=>EFV >>D<EFG64GV6 5G?< D>7D>5?5=V ?56=V 

F5E=>?>7VW. 

1. �D<64F=V 5?>>G5==<. �5O>V 5?>>G5==<, =4?D<>?44, Monero 45> Zcash, 

E?5FV4?L=> D>7D>5?5=V 4?O 74557?5G5==O 5V?LL 6<E>>>7> DV6=O ?D<64F=>EFV. �>=< 

6<>>D<EF>6GNFL F5E=>?>7VW L<DDG64==O, F4>V O> «E>D<FV 44D5E<» 45> zk-SNARKs 

(=G?L>65 D>77>?>L5==O 7=4=L), M>5 ?D<E>64F< 45F4?V FD4=E4>FV=, 6>?NG4NG< 44D5EG 

6V4?D46=<>4, >FD<<G64G4 F4 EG<G FD4=E4>FVW. 

2. �V>E5D< FD4=E4>FV=. �5O>V E5D6VE< 4>76>?ONFL >>D<EFG64G4< 

«?5D5<VLG64F<» E6>W FD4=E4>FVW 7 V=L<<<, M>5 GE>?44=<F< 6V4EF565==O, M> <>65 

5GF< >>D<E=> 4?O 755D565==O ?D<64F=>EFV, 4?5 F4>>6 <>65 6<>>D<EF>6G64F<EO 4?O 

?D<E>6G64==O =574>>==<E >?5D4FV=, M> 6<>?<>4T 74=5?>>>T==O G D57G?OF>DV6. 

3. �?4D4F=V 74<4=FV. �<>>D<EF4==O 4?4D4F=<E 74<4=FV6 <>65 4>?><>7F< 

?V46<M<F< DV65=L 557?5>< ?D<64F=<E >?NGV6, >E>V?L>< 6>=< 755DV74NFL >?NGV 

>D?4== V 74E<M4NFL >>D<EFG64GV6 6V4 E4>5DEL><E 4F4>. 

�F65, ?D>7>DVEFL T >4=VTN 7 >?NG>6<E >E>5?<6>EF5= 5?>>G5==G, >E>V?L>< 6EV 

FD4=E4>FVW T 4>EFG?=<<< 4?O ?5D57?O4G 5G4L-O><< GG4E=<>>< <5D56V, M> ?V46<MGT 

DV65=L 4>6VD< V 74557?5GGT 6V4>D<FVEFL E<EF5<<. �4=4>, D47>< V7 ?D>7>DVEFN ?>EF4T 

?<F4==O ?D> 4=>=V<=VEFL V 74E<EF ?D<64F=>EFV >>D<EFG64GV6.  

�E>V?L>< DV7=V 5V7=5E-<>45?V 6<<474NFL DV7=>7> DV6=O >>=DV45=FV==>EFV 

<4ELF45>64=>EFV F4 E?>E>5G G?D46?V==O 44=<<<, F> D>7D>5?5=V DV7=V F<?< 5?>>G5==G, 

O>V =4=>D4M5 6V4?>6V44NFL E?5F<DVFV 74644=L. �?>>G5==, 74?56=> 6V4 <>45?V 

G?D46?V==O V 4>EFG?G, <>65 5GF< ?G5?VG=<<, ?D<64F=<<, >>=E>DFVG<=<< G< 

7V5D<4=<<. �>65= V7 F<E F<?V6 <4T E6>W >E>5?<6>EFV, M> 6<7=4G4NFL =>7> 

DG=>FV>=4?L=VEFL V ED5DG 74EF>EG64==O. 

�G5?VG=<= 5?>>G5== 6<>>D<EF>6GNFL 4?O ?D>T>FV6, O>V ?>FD55GNFL 

<4>E<<4?L=>W ?D>7>D>EFV, =4?D<>?44, G ED5DV DV=4=EV6 G< 7D><44EL><E V=VFV4F<6. 

�D<64F=<= 5?>>G5==, =4F><VEFL, EF6>D5=<= 4?O 6<DVL5==O 74644=L G 

>>D?>D4F<6=><G E5D54>6<MV, 45 646?<6V L6<4>VEFL V >>=DV45=FV==VEFL. 

�>=E>DFVG<=<= 5?>>G5== ?D>?>=GT <>45?L E?V?L=>7> G?D46?V==O 4?O 74?G75=, 45 

?>FDV5=4 >>>D4<=4FVO <V6 >V?L>><4 >D74=V74FVO<<, 4 7V5D<4=V 5?>>G5==< 4>76>?ONFL 
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4>EO7F< 54?4=EG <V6 6V4>D<FVEFN F4 74E<M5=VEFN 44=<E. �.�. �>?>64=5=>> G E6>W= 

EF4FFV 6<4V?<6 >?NG>6V ?5D5647< F4 =54>?V>< DV7=<E F<?V6 5?>>G5==G, O>V =46545=> 6 

F45?. 1.4 [7]. 

&45?<FO 1.4  

�5D5647< = =54>?V>< >>D5<<E F<?V6 5?>>G5==G 

7 &<? 5?>>G5==G �5D5647< �54>?V>< 

1 

 

�G5?VG=<= 5?>>G5== 3 =44V==VEFL; 

3 557?5>4; 

3 4=>=V<=VEFL; 

3 45F5=FD4?V7>64=VEFL 

3 L6<4>VEFL >5D>5>< 

FD4=E4>FV=; 

3 5=5D7><VEF>VEFL 

2 �D<64F=<= 

5?>>G5== 

3 L6<4>VEFL; 

3 <4ELF45>64=VEFL; 

3 754?4=E>64=VEFL 

3 557?5>4; 

3 F5=FD4?V7>64=VEFL; 

3 EFV=>VEFL 

3 �V5D<4=<= 5?>>G5==  3 5>>E<EF5<4; 

3 64DFVEFL; 

3 4DEVF5>FGD4; 

3 >?5D4FVW 

3 5D5>F<6=VEFL; 

3 ?D>7>DVEFL 

4 �>=E>DFVG< 

5?>>G5==G 

3 L6<4>VEFL; 

3 46F>D<F5F=VEFL; 

3 ?D<64F=VEFL; 

3 7=GG>VEFL. 

3 <5E4=V7< >>=E5=EGEG; 

3 ?D>7>DVEFL; 

3 6D47?<6VEFL.  

�65D5?>: [7]. 

 

&4><< G<=><, VEF>D<G=<= D>76<F>> 5?>>G5==-F5E=>?>7V= 6V4 D4==VE 

4>E?V465=L G >D<?F>7D4DVW 4> EGG4E=<E 45F5=FD4?V7>64=<E DV=4=E>6<E ?>E?G7 

45<>=EFDGT ?>EFG?>65 D>D<G64==O V 7<VF=5==O WE=VE >?NG>6<E E4D4>F5D<EF<>, 

F4><E O> 45F5=FD4?V74FVO, 557?5>4, =57<V==VEFL 44=<E V ?D>7>DVEFL. �>65= 5F4? 

D>76<F>G =5 FV?L>< D>7L<DN646 <>6?<6>EFV F5E=>?>7VW, 4?5 = 44646 ?>LF>6E 4?O WW 

6?D>64465==O G =>6V ED5D<, 74557?5GGNG< =44V==VEFL V 5D5>F<6=VEFL ?D>F5EV6 G 

DV7=<E 74?G7OE 5>>=><V>< F4 EGE?V?L=>7> 6<FFO [165]. 

 

1.2. �5F>4<G=V ?V4E>4< 4> 6<6G5==O 5?>>G5==-F5E=>?>7V= 

 

�?>>G5== EF46 >5¾T>F>< =4G>>6>7> 6<6G5==O ?VE?O ?G5?V>4FVW %4F>LV 

�4>4<>F>. %?>G4F>G 4>E?V465==O 5G?< 7>E5D5465=V =4 >D<?F>64?NF4E F4 WE=L><G 

6??<6V =4 DV=4=E>6G E<EF5<G. �4=4> 77>4>< =4G>>6FV ?>G4?< 6<6G4F< 5?>>G5== 

L<DL5 3 O> F5E=>?>7VN, M> 744F=4 FD4=ED>D<G64F< =5 ?<L5 DV=4=E>6G ED5DG, 4?5 
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= V=LV 74?G7V, F4>V O> ?>7VEF<>4, 45D646=5 G?D46?V==O, <54<F<=4 F4 5=5D75F<>4. 

�?D>64465==O <>6?<6>EFV EF6>DN64F< F4 6<>>=G64F< E<4DF->>=FD4>F< 44?> =>6<= 

?>LF>6E =4G>>6<< 4>E?V465==O< 5?>>G5==G, 7>>D5<4 6<6G5==N =>7> ?>F5=FV4?G 

4?O 46F><4F<74FVW 5V7=5E-?D>F5EV6, G?D46?V==O 4>F<64<< F4 V==>64FV= G F<DD>6V= 

5>>=><VFV. �?>>G5== EF46 ?D54<5F>< 4>E?V465=L =5 ?<L5 7 F5E=>?>7VG=>7> 5>>G, 

4?5 = G >>=F5>EFV ?D46>6<E, 5>>=><VG=<E F4 E>FV4?L=<E 7<V=. 

�4=G4EFVL5 5?>>G5== 4>E?V46GTFLEO 6 D4<>4E 5>>=><VG=<E, F5E=VG=<E F4 

?D46>6<E 4<EF<??V=, >E>V?L>< FO F5E=>?>7VO >4=>G4E=> 6??<64T =4 5>>=><VG=V 

<>45?V, F5E=VG=V V==>64FVW F4 ?D46>65 D57G?N64==O. �>6=4 7 F<E 4<EF<??V= <4T E6>W 

6?4E=V ?V4E>4<, 74644==O F4 <5F>4>?>7VW 6<6G5==O 5?>>G5==G, M> 4>76>?OT >FD<<4F< 

6E55VG=<= >7?O4 O> =>7> ?5D5647, F4> V 6<>?<>V6. ' F45?. 1.5 E<EF5<4F<7>64=> 

>E=>6=V ?V4E>4< 4> 6<6G5==O 5?>>G5==-F5E=>?>7V= 6 5>>=><VG=><G, F5E=VG=><G F4 

?D46>6><G >>=F5>EF4E.  

&45?<FO 1.5  

�V4EV4 4> 6<6G5==O 5?>>G5==G 6 DV7=<E 4<EF<??V=4E 

%4D4>F5D<EF<>4 �>>=><VG=V 

4>E?V465==O 

&5E=VG=V 4>E?V465==O �D46>6V 4>E?V465==O 

1 2 3 4 

�5F4 �FV=>4 6??<6G 

5?>>G5==G =4 

5>>=><VG=V ?D>F5E< F4 

<>45?V 5V7=5EG. 

$>7D>5>4 F4 

64>E>>=4?5==O 

F5E=>?>7V=, 4?7>D<F<V6 

F4 ?D>F>>>?V6 4?O 

D>5>F< 5?>>G5==G. 

�<7=4G5==O ?D46>6<E 

4E?5>FV6, D57G?N64==O 

F4 ND<4<G=>W 

6V4?>6V4=>EFV 

5?>>G5==G. 

�5¾T>F  �>>=><VG=V E<EF5<<, 

5V7=5E-?D>F5E<, 

FD4=E4>FV==V 6<FD4F<. 

�DEVF5>FGD4 

5?>>G5==G, 4?7>D<F<< 

>>=E5=EGEG, 557?5>4 

44=<E. 

$57G?N64==O 

6<>>D<EF4==O 

5?>>G5==G. 

�D54<5F �??<6 5?>>G5==G =4 

5D5>F<6=VEFL 5V7=5E-

?D>F5EV6 F4 

FD4=E4>FV==V 6<FD4F<. 

&5E=VG=V 4E?5>F< 

D>5>F< 5?>>G5==-

<5D56V, 6>?NG4NG< 

4?7>D<F<< >>=E5=EGEG 

F4 74E<EF 44=<E. 

.D<4<G=4 

6V4?>6V4=VEFL 

5?>>G5==G, 

?57VF<<=VEFL E<4DF-

>>=FD4>FV6, 74E<EF 

44=<E. 

�4644==O - �<7=4G<F< 6??<6 

5?>>G5==G =4 

7=<65==O 6<FD4F. 

- �FV=<F< 5D5>F<6=VEFL 

74EF>EG64==O 

5?>>G5==G 6 5V7=5EV. 

- �>E?V4<F< 7=<65==O 

475=FEL><E 6<FD4F.  

- $>7D>5<F< 5D5>F<6=V 

4?7>D<F<< >>=E5=EGEG. 

- �4557?5G<F< 557?5>G 

44=<E. 

- �<6G<F< <>6?<6>EFV 

<4ELF45G64==O 

5?>>G5==-<5D56. 

- �>E?V4<F< 

74>>=>446GV 54D¾TD< 

4?O 6<>>D<EF4==O 

5?>>G5==G F4 

 E<4DF->>=FD4>FV6. 

- �4E<EF ?D46 

E?>6<64GV6 F4 

?D<64F=>EFV 44=<E. 
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�D>4>665==O F45?. 1.5 

1 2 3 4 

�5F>4>?>7VO 

 

- �V?L>VE=<= 4=4?V7 

5>>=><VG=>W 

5D5>F<6=>EFV. 

- �>>=><5FD<G=<= 

4=4?V7. 

- &5EFG64==O F4 

<>45?N64==O 

5?>>G5==-?D>F>>>?V6. 

- �=4?V7 557?5>< 

<5D56V. 

- �D46>6<= 4=4?V7. 

- �7?O4 D57G?OF>D=<E 

V=VFV4F<6 G DV7=<E 

ND<E4<>FVOE. 

�4G>>6<= 

V=EFDG<5=F4DV= 

4>E?V465==O  

- �>>=><5FD<G=V 

<>45?V. 

- �5=E-EF44V (4=4?V7 

>>=>D5F=<E 6<?44>V6 

6?D>64465==O 

5?>>G5==G). 

- �><?¾NF5D=5 

<>45?N64==O. 

- �=4?V7 EFV=>>EFV 

<5D56V 4> >V55D-4F4>. 

- &5EF>6V 5?>>G5==-

<5D56V 4?O 

5>E?5D<<5=FV6. 

- �7?O4 74>>=>446EF64 

DV7=<E >D4W=. 

- �=F5D6¾N 7 

5>E?5DF4<< G ED5DV 

?D464 F4 D57G?N64==O. 

�=D>D<4FV==4 

5474 

- �4=V ?D> FD4=E4>FVW 

=4 5?>>G5==-<5D564E. 

- �6VF< 5V7=5E-

>><?4=V=, O>V 

6?D>644<?< 5?>>G5==. 

 - �>4 5?>>G5==-

?D>F>>>?V6. 

- &5E=VG=V 4>>G<5=F< 

(Whitepapers). 

- $57G?LF4F< F5EFV6 

557?5><. 

- �>D<4F<6=>-?D46>6V 

4>F<. 

- %G4>64 ?D4>F<>4 G 

ED5DV >D<?F>64?NF F4 

E<4DF->>=FD4>FV6. 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [2; 26; 33; 101; 104; 105; 107; 109; 120]. 

 

�?>>G5==, O> V==>64FV==4 F5E=>?>7VO, 4>F<6=> 4>E?V46GTFLEO 6VFG<7=O=<<< F4 

<V6=4D>4=<<< =4G>>6FO<<, 7>>D5<4 4E?5>F< =>7> 6??<6G =4 DV=4=E>6V E<EF5<<, 

<V6=4D>4=V 5>>=><VG=V 6V4=>E<=< F4 7474?L=<= 5>>=><VG=<= D>76<F>>.  

�4<= V7 ?D>6V4=<E 4>E?V4=<>V6 5?>>G5==-F5E=>?>7V=, �>= &4?E>>FF, 7D>5<6 

7=4G=<= 6=5E>> G D>7G<V==O 6??<6G 5?>>G5==G =4 5>>=><VG=V ?D>F5E<. ' E6>W= >=<7V 

«Blockchain Revolution: How the Technology Behind Bitcoin and Other 

Cryptocurrencies Is Changing the World» 6V=, G E?V646F>DEF6V 7 �?5>E>< &4?E>>FF><, 

>?<EGT 5?>>G5== O> F5E=>?>7VN, M> <4T ?>F5=FV4? 7<V=<F< 557?VG E5>F>DV6 

5>>=><V><. �4 4G<>G �. &4?E>>FF4, 5?>>G5== <>65 >4D4<=4?L=> 6??<=GF< =4 

DV=4=E>6G E<EF5<G, 7<5=L<F< D>?L ?>E5D54=<>V6 V ?V46<M<F< 5D5>F<6=VEFL G 

5474FL>E ED5D4E 3 6V4 ?>7VEF<>< 4> GDO4>6>7> G?D46?V==O. �?>>G5==, 74 =>7> 

E?>64<<, T =>6<< V=EFDG<5=F>< 4?O 45F5=FD4?V74FVW 6?44< F4 G?D46?V==O 4>F<64<<, 

7=<6GNG< 6<FD4F< =4 4>6VDG F4 ?V46<MGNG< ?D>7>DVEFL 5>>=><VG=<E 6V4=>E<= 

[279]. 

�. &4?E>>FF ?V4>D5E?NT, M> >4=VTN 7 7>?>6=<E ?5D5647 5?>>G5==G T 

<>6?<6VEFL 7<5=L<F< FD4=E4>FV==V 6<FD4F< F4 ?D<E>>D<F< DV=4=E>6V >?5D4FVW. �V= 



54 

EF65D46GT, M> F5E=>?>7VO 4>?><>65 7=<7<F< 74?56=VEFL 6V4 54=>V6 F4 V=L<E 

DV=4=E>6<E ?>E5D54=<>V6, O>V FD44<FV==> 6<EFG?4NFL O> 74D4=F< 4>6VD< <V6 

GG4E=<>4<< 5>>=><VG=<E FD4=E4>FV=. �4<VEFL FL>7> 5?>>G5== =444T =>6<= ?V4EV4, 

45 4>6VD4 74557?5GGTFLEO 74 D4EG=>> F5E=>?>7VW. ' E6>WE D>5>F4E &4?E>>FF F4>>6 

4=4?V7GT 6??<6 5?>>G5==G =4 7?>54?L=V ?4=FN7< ?>EF4G4==O, ?D>7=>7GNG< 7=4G=V 

7<V=< G E?>E>54E ?5D5<VM5==O ?D>4G>FV6 6V4 6<D>5=<>V6 4> >V=F56<E E?>6<64GV6. 

&4>>6 �>= &4?E>>FF 74E=G646 Blockchain Research Institute, M> T >4=<< V7 ?D>6V4=<E 

4=4?VF<G=<E F5=FDV6, M> 4>E?V46GT F5<4F<>G 5?>>G5== V ?D47=5 74557?5G<F< 

?V4?D<T<EF64 F4 GDO4< 7=4==O<< F4 D5EGDE4<<, =5>5EV4=<<< 4?O 4>EO7=5==O GE?VEG 

6 EGG4E=V= F<DD>6V= 5>>=><VFV, M> L6<4>> D>76<64TFLEO [107]. 

&5<4F<FV 5?>>G5==G V =>7> 6??<6G =4 DV7=V ED5D< 5>>=><V>< ?D<E6OG5=> ?D4FV 

?D>D5E>D4 �56V=4 �5D54E4, O><= D>77?O44T, O> 5?>>G5== <>65 EF4F< =>6>N 

V=DD4EFDG>FGD>N 4?O ?>5G4>6< 4>6VD< G DV=4=E>6<E D<=>4E. �5D54E 747=4G4T, M> 

5?>>G5== 4>76>?OT EF6>D<F< 557?5G=V, ?D>7>DV = 46F><4F<7>64=V <5E4=V7<< 4?O 

?D>6545==O DV=4=E>6<E FD4=E4>FV= 557 ?>E5D54=<>V6, M> 7=4G=> 7=<6GT 6<FD4F< F4 

D<7<>< [297]. 

�=4D54E �=F>=>?G?>E, 7D5FL>>-5D<F4=EL><= F5E=>?>7VG=<= 5>E?5DF, 46F>D 

>V?L>>E >=<7 ?D> 5VF>>W= F4 5?>>G5==, 7>E5D546GTFLEO =4 F5E=VG=<E 4E?5>F4E 

F5E=>?>7VW F4 WW 6??<6V =4 DV=4=E>6V E<EF5<< [81; 82; 83]. &V< %64=E>= 74=<4TFLEO 

4>E?V465==O<< 6??<6G 5?>>G5==G =4 D<=>< V D57G?OFVN [274]. �4DF �. �VF5DE 6<6G4T 

6??<6 5?>>G5==G =4 DV=4=E>6V D<=>< F4 D57G?OFVN, 4 F4>>6 4>E?V46GT <>6?<6>EFV, 

O>V F5E=>?>7VO 6V4>D<64T 4?O =>6<E 5V7=5E-<>45?5= [247]. �DEF4FV>E �4=4= 

E?5FV4?V7GTFLEO =4 74EF>EG64==V 5?>>G5==G 6 DV=4=E>6<E ?>E?G74E V G?D46?V==V 

D<7<>4<< [246]. �5?4=V %6>= 4=4?V7GT 6<>>D<EF4==O 5?>>G5==-F5E=>?>7V= G 

>>=F5>EFV 65?<><E 44=<E F4 WE=L>7> 6??<6G =4 5V7=5E-?D>F5E< [51]. �4D>> /=EVFV 

6V4><<= E6>W<< 4>E?V465==O<< 6 ED5DV G?D46?V==O F5E=>?>7VO<< F4 V==>64FVO<<, 

7>>D5<4, O> 5?>>G5== <>65 7<V=<F< 5V7=5E-<>45?V [194]. �5=7 '65= 6<6G4T 4<=4<V>G 

D<=>V6 >D<?F>64?NF V 6??<6 D57G?OFV= =4 D>76<F>> 5?>>G5==-F5E=>?>7V= [306]. %G=7 

'>=, 6VF5-?D57<45=F 7V EFD4F57VW F4 D>76<F>G 5V7=5EG >><?4=VW Coinme, 6<6G4T 6??<6 

5?>>G5==G =4 <V6=4D>4=G F>D7V6?N F4 5>>=><VG=V 6V4=>E<=< <V6 >D4W=4<< [140]. 
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&V 4>E?V4=<>< D>5?OFL 7=4G=<= 6=5E>> G D>76<F>> F5>DVW F4 ?D4>F<>< 

6<>>D<EF4==O 5?>>G5==-F5E=>?>7V=, 4=4?V7GNG< WE=V= 6??<6 =4 5>>=><V>G F4 

DV=4=E>6V E<EF5<<. 

&4>V V=EF<FGFVW, O> �V6=4D>4=<= 64?NF=<= D>=4 (IMF) F4 �4=> <V6=4D>4=<E 

D>7D4EG=>V6 (BIS), F4>>6 4>F<6=> 4>E?V46GNFL 6??<6 5?>>G5==G =4 7?>54?L=V 

DV=4=E>6V E<EF5<<. ' 76VF4E WE=VE 4=4?VF<>< 6V47=4G4NFL, M> 5?>>G5== <>65 

?>>D4M<F< DV=4=E>6G EF45V?L=VEFL 74 D4EG=>> L6<4L>W >5D>5>< FD4=E4>FV= V 

?V46<M5==O ?D>7>D>EFV. �>4=>G4E 6>=< ?V4>D5E?NNFL =5>5EV4=VEFL D57G?OF>D=>7> 

>>=FD>?N 4?O 74?>5V74==O <>6?<6<< D<7<>4<, F4><< O> =574>>==5 6<>>D<EF4==O 

>D<?F>64?NF [88; 202]. 

�>E?V465==O, ?D>6545=V F4><<< >D74=V74FVO<<, O> �V6=4D>4=4 F>D7>64 

?4?4F4 (ICC) F4 %6VF>6<= 5>>=><VG=<= D>DG< (WEF) [238; 303], 7>E5D5465=V =4 

6??<6V 5?>>G5==G =4 7?>54?L=V ?4=FN7< ?>EF4G4==O. �4 44=<<< F<E V=EF<FGFV=, 

5?>>G5== <>65 7D>5<F< ?4=FN7< ?>EF4G4==O 5V?LL ?D>7>D<<<, 6V4EF56G64=<<< F4 

5D5>F<6=<<<. �4?D<>?44, F5E=>?>7VO 4>76>?OT >><?4=VO< G D54?L=><G G4EV 

6V4EF56G64F< L?OE ?D>4G>FG 6V4 =>7> EF6>D5==O 4> >V=F56>7> E?>6<64G4, M> 

7=<6GT D<7<>< D4?LE<DV>4FVW F>64DV6 F4 ?V46<MGT DV65=L 4>6VD< E5D54 GEVE 

GG4E=<>V6 ?4=FN74 ?>EF4G4==O. 

%6VF>6<= 54=> G E6>WE 76VF4E 747=4G4T, M> 5?>>G5== <>65 EGFFT6> 7=<7<F< 

54D¾TD< 4?O 4>EFG?G 4> DV=4=E>6<E ?>E?G7 G D57V>=4E, 45 FD44<FV==4 54=>V6EL>4 

V=DD4EFDG>FGD4 =54>EF4F=L> D>76<=5=4 [72, E. 260-261]. �4?D<>?44, 6<>>D<EF4==O 

>D<?F>64?NF 4>76>?OT ?N4O< G >D4W=4E 7 =<7L><< DV6=5< D>76<F>G DV=4=E>6>W 

E<EF5<< >FD<<4F< 4>EFG? 4> 7?>54?L=<E D<=>V6 V 5D4F< GG4EFL G E6VF>6V= 5>>=><VFV. 

� '>D4W=V F4>>6 T DO4 6G5=<E, O>V 4>F<6=> 4>E?V46GNFL 5?>>G5== V =>7> 6??<6 

=4 5>>=><V>G, DV=4=E>6V E<EF5<< F4 V=LV ED5D<. &4>, �4F4?VO .M5=>> 4=4?V7GT 

<>6?<6>EFV 5?>>G5==G 4?O 74?GG5==O V=65EF<FV= F4 ?>?V?L5==O F5E=>?>7VG=>7> 

?>F5=FV4?G '>D4W=< [75]. �?5>E4=4D �4?47N> 6<6G4T ?5D5647< F4 =54>?V>< 

6<>>D<EF4==O 5?>>G5==G G DV=4=E>6V= ED5DV. �VF4?V= �>=5VGG> >?D4FL>6GT 

<5F>4<G=V ?V4E>4< 4> 74EF>EG64==O 5?>>G5==-F5E=>?>7V= G 4VO?L=>EFV ?V4?D<T<EF6, 

=>7> D>5>F< E?DO<>64=V =4 G7474?L=5==O ?D4>F<G=>7> 6<>>D<EF4==O 5?>>G5==G 6 
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5V7=5E-E5D54>6<MV [28]. �V?VO �5=75D 4>E?V46GT 74EF>EG64==O 5?>>G5==-F5E=>?>7V= 

G DV=4=E>6V= ED5DV '>D4W=<, 4>F5=FGNG< G647G =4 WE ?>F5=FV4?V 4?O >?F<<V74FVW 

DV=4=E>6<E ?D>F5EV6 [6]. �>?>4<<<D %V44> 6<E6VF?NT ?D4>F<G=V <5E4=V7<< 74E<EFG 

?DO<<E V=>75<=<E V=65EF<FV= =4 >E=>6V 6<>>D<EF4==O F5E=>?>7VW 5?>>G5== O> 

<5F>4G 74D4=F>64=>7> 755D565==O F4 74E<EFG 5>>=><VG=>W V=D>D<4FVW [53]. &V 

4>E?V4=<>< D>5?OFL 7=4G=<= 6=5E>> G D>76<F>> F5>DVW F4 ?D4>F<>< 6<>>D<EF4==O 

5?>>G5==-F5E=>?>7V= O> 6 '>D4W=V, F4> V 74 WW <564<<, 4=4?V7GNG< WE 6??<6 =4 

5>>=><VG=V E<EF5<< V ?D>?>=GNG< L?OE< 4?O WE 5D5>F<6=>7> 6?D>64465==O. 

�474?>< 5>>=><VG=V 4>E?V465==O 5?>>G5==G D>>GEGNFLEO =4 FDL>E >E=>6=<E 

4E?5>F4E. 

1. �??<6 =4 DV=4=E>6V E<EF5<<. �?>>G5== <>65 FD4=ED>D<G64F< FD44<FV==V 

DV=4=E>6V E<EF5<<, 7>>D5<4 G5D57 46F><4F<74FVN ?D>F5EV6, 7<5=L5==O 6<FD4F =4 

>5D>5>G FD4=E4>FV= F4 ?V46<M5==O L6<4>>EFV WE 6<>>=4==O, M> <>65 ?D<765EF< 4> 

7=<65==O 64DF>EFV >D54<FV6 V ?>>D4M5==O 4>EFG?G 4> DV=4=EG64==O 4?O 5V7=5EG. 

�4?D<>?44, 4=4?VF<>< 6>47GNFL, M> 6?D>64465==O 5?>>G5==G G DV=4=E>6<E 5VD64E 

<>65 E>>D>F<F< G4E D>7D4EG=>V6 74 FV==<<< ?4?5D4<< 7 >V?L>>E 4=V6 4> >V?L>>E 

E5>G=4.  

2. �V46<F4?V74FVO 5>>=><V><. �?>>G5== E?D<OT 4V46<F4?V74FVW <V6=4D>4=>W 

5>>=><V><, M> 4>76>?OT EF6>DN64F< =>6V 5V7=5E-<>45?V F4 >?F<<V7G64F< VE=GNGV 

?D>F5E<. �4?D<>?44, >><?4=VW 6<>>D<EF>6GNFL 5?>>G5== 4?O ?V46<M5==O 

?D>7>D>EFV ?4=FN7V6 ?>EF4G4==O F4 E>>D>G5==O >V?L>>EFV D4?LE<DV>>64=<E F>64DV6. 

�4G>>6V D>7D>5>< >57DG=F>6GNFL, M> F5 E?D<OT 7=<65==N 6<FD4F =4 4G4<F, 

?>>D4M5==N G?D46?V==O 74?4E4<< F4 74557?5GGT >D4MG 674T<>4VN <V6 

?>EF4G4?L=<>4<< F4 >?VT=F4<< [28]. 

3. %F6>D5==O 45F5=FD4?V7>64=<E ??4FD>D<. �>>=><VEF< 4>E?V46GNFL, O> 

5?>>G5== 6??<64T =4 FD4=E4>FV==V 6<FD4F< V E>>D>GGT 475=FEL>V ?D>5?5<<, 7>>D5<4 

7464O>< ?D>7>D>EFV F4 46F><4F<74FVW G5D57 E<4DF->>=FD4>F<. �>>D5<4, D>5>F< 

�?V65D4 �V?LO<E>=4 ?D> FD4=E4>FV==V 6<FD4F<, V=F57DGNFL 5?>>G5== O> <5E4=V7< 

7=<65==O 6<FD4F =4 4>6VDG [300]. &4>>6 F5>D5F<G=V 4>E?V465==O 4=4?V7GNFL, O> 

5?>>G5== 6??<64T =4 EFDG>FGDG D<=>V6 V >>=>GD5=FVN. �>>D5<4, D>77?O44NFLEO 



57 

<>45?V, 6 O><E 5?>>G5== 4>76>?OT EF6>D<F< DV6=V G<>6< 4?O GG4E=<>V6 D<=>G, 

GEG64NG< <>=>?>?VW F4 =444NG< <4?><G 5V7=5EG V EF4DF4?4< <>6?<6VEFL 

>>=>GDG64F< =4 7?>54?L=><G DV6=V. 

�<6G5==O 5?>>G5==G 6 5>>=><VG=V= F4D<=V >E>??NT 6<>>D<EF4==O F4><E 

<5F>4V6 4=4?V7G, O> =4G>>64 45EFD4>FVO, M> 4>76>?OT 6<7=4G4F< >?NG>6V 

E4D4>F5D<EF<>< 5?>>G5==G F4 =>7> 6??<6 =4 5>>=><V>G, <>45?N64==O 4?O 

?D>7=>7G64==O 7<V= G DV7=<E 4E?5>F4E 5>>=><VG=>W 4VO?L=>EFV, 4 F4>>6 5>>=><VG=<= 

4=4?V7, O><= 4>?><474T 6EF4=>6<F< ?D<G<==>-=4E?V4>>6V 76¾O7>< <V6 D>76<F>>< 

5?>>G5==G F4 FD4=ED>D<4FVO<< 5>>=><VG=<E E<EF5< [55]. 

�?>>G5== T 646?<6<< >5¾T>F>< =4G>>6<E 5>>=><VG=<E D>76V4>> G5D57 =>7> 

?>F5=FV4? 4?O FD4=ED>D<4FVW DV=4=E>6<E E<EF5< V 6??<6G =4 <V6=4D>4=V 5>>=><VG=V 

6V4=>E<=<. �>7> V=F57D4FVO 6 DV7=V ED5D< 5>>=><V>< <>65 EGFFT6> 7<V=<F< E?>E>5< 

6545==O 5V7=5EG F4 G?D46?V==O D5EGDE4<< [26]. 

�>E?V465==O 5?>>G5==-F5E=>?>7V= 7 F5E=VG=>W F>G>< 7>DG >E>??NT 

DV7=><4=VF=V 4E?5>F<, 6>?NG4NG< 4DEVF5>FGDG, 4?7>D<F<< >>=E5=EGEG, 557?5>G, 4 

F4>>6 >5D>5>G 65?<><E 44=<E F4 <>6?<6>EFV V=F57D4FVW 5?>>G5==G 7 V=L<<< 

F5E=>?>7VO<<, F4><<< O> LFGG=<= V=F5?5>F V �=F5D=5F D5G5= (IoT) [55]. ' >>6=><G 

7 F<E =4?DO<V6 4>E?V4=<>< 7>E5D546GNFLEO =4 >>=>D5F=<E 4E?5>F4E, M> 

D>7>D<64NFL ?D<=F<?< D>5>F<, 6<>?<>< F4 ?5DE?5>F<6< 64>E>>=4?5==O 5?>>G5==G.  

�DVEF>D5D �. �?4> 4>E?V46GT 4E?5>F< 74EF>EG64==O 5?>>G5==-F5E=>?>7V= G 

6<>>=4==V E<4DF->>=FD4>FV6, 7>>D5<4, D54?V74FVW 4>67>EF>>>6<E DV=4=E>6<E 

FD4=E4>FV= [135]. %4> �V= �4= E?5FV4?V7GTFLEO =4 557?5FV 44=<E G 5?>>G5==-

E<EF5<4E V D>7D>5FV 4?7>D<F<V6 4?O ?>>D4M5==O WE=L>W EFV=>>EFV 4> 4F4> [143]. 

$>465D '4FF5=E>D5D 6V4><<= E6>W<< D>5>F4<< 6 >5?4EFV F5>DVW 7D4DV6 V WE 

74EF>EG64==O 4> 4=4?V7G 5?>>G5==-<5D56 [295]. �65E .?V-%GG<> 4>E?V46GT 

F5E=VG=V 4E?5>F< 5?>>G5==G F4 =>7> <>6?<6>EFV 4?O >?F<<V74FVW 5V7=5E-?D>F5EV6 

[305]. �>?>4<<<D �GG>>6EL><= 4>E?V46GT 6<>>D<EF4==O 5?>>G5==G 4?O 

>?D4FN64==O 65?<><E 44=<E [26]. &V F4 V=LV 4>E?V4=<>< D>5?OFL 7=4G=<= 6=5E>> G 

D>76<F>> F5>DVW F4 ?D4>F<>< 6<>>D<EF4==O 5?>>G5==-F5E=>?>7V= 7 F5E=VG=>W F>G>< 



58 

7>DG, 4=4?V7GNG< WE=V= 6??<6 =4 DV7=V ED5D< 4VO?L=>EFV F4 ?D>?>=GNG< =>6V DVL5==O 

4?O ?>>D4M5==O E<EF5< 557?5>< F4 5D5>F<6=>EFV. 

'DO4>6V >D74=V74FVW, F4>V O> �6D>?5=EL>4 >><VEVO F4 �D74=V74FVO 5>>=><VG=>7> 

E?V6D>5VF=<FF64 F4 D>76<F>G (��%$), 4>E?V46GNFL ?>F5=FV4? 5?>>G5==G 4?O 

46F><4F<74FVW 45D646=<E ?>E?G7 V E?D>M5==O D57G?OF>D=<E ?D>F5EV6. ' E6>WE 76VF4E 

6>=< ?V4>D5E?NNFL 646?<6VEFL V=F57D4FVW 5?>>G5==G 4?O ?>5G4>6< F<DD>6<E 

??4FD>D<, O>V 74557?5GGNFL 557?5G=<= >5<V= 44=<<< F4 ?V46<MGNFL 5D5>F<6=VEFL 

45D646=<E DG=>FV=. 

�474?><, 6<6G5==O 5?>>G5==G 7 F5E=>?>7VG=>W F>G>< 7>DG >E>??NT >V?L>4 

>?NG>6<E F5<, O>V E?D<ONFL 7?<5L><G D>7G<V==N DG=>FV>=G64==O FVTW F5E=>?>7VW 

F4 WW ?>F5=FV4?G 4?O DV7=<E 74?G75=. �E=>6=<<< =4?DO<4<< =4G>>6<E D>7D>5>> T 

4DEVF5>FGD4 5?>>G5==G, 4?7>D<F<< >>=E5=EGEG, 557?5>4 5?>>G5==-E<EF5< V >5D>5>4 

65?<><E 44=<E.  

' D4<>4E 6<6G5==O 4DEVF5>FGD< 5?>>G5==G 4>E?V46GTFLEO EFDG>FGD4 5?>>V6, 

?D<=F<?< ?>5G4>6< ?4=FN74 F4 <5E4=V7<< 74557?5G5==O FV?VE=>EFV 44=<E. �>>D5<4, 

G6474 ?D<4V?OTFLEO 4=4?V7G E5L-DG=>FV=, O>V ?>6¾O7GNFL 5?>>< <V6 E>5>N, G4E>6<E 

<VF>>, M> 74D4=FGNFL ED>=>?>7VG=<= ?>DO4>> FD4=E4>FV=, V <5F444=<E, O>V 

74557?5GGNFL 4>44F>>6G V=D>D<4FVN 4?O DG=>FV>=G64==O E<EF5<< [64]. �<7=4G5=> 

>E>5?<6>EFV F5E=>?>7VW 5?>>G5==, 45 =4 >E=>6V 66545=>7> ?>=OFFO 5?>>G 44=<E 

D>77?O=GF> ?D<=F<?< EF6>D5==O 4?7>D<F<G ?5D54464==O 44=<E <V6 DV7=<<< 

6G7?4<< V=D>D<4FV==>W E<EF5<< [64, c. 80]  

�>E?V465==O 4?7>D<F<V6 >>=E5=EGEG E?DO<>64=V =4 4=4?V7 <5E4=V7<V6 

4>EO7=5==O G77>465==O <V6 GG4E=<>4<< <5D56V. �>>D5<4, 6<6G4TFLEO 5D5>F<6=VEFL 

V 557?5>4 4?7>D<F<V6 Proof of Work (PoW), Proof of Stake (PoS) F4 WE 64DV4FV=. '6474 

?D<4V?OTFLEO >?D4FN64==N 5=5D75F<G=<E 6<FD4F, L6<4>>EFV >5D>5>< FD4=E4>FV=, 

<>6?<6>EF5= <4ELF45G64==O F4 EFV=>>EFV 4> 4F4>. �5DE?5>F<6=<<< T F4>>6 

>><5V=G64==O 4?7>D<F<V6 >>=E5=EGEG 6 74?56=>EFV 6V4 <4=5GF=L>7> DG=>FV>=4?G, 

4?O 4>EO7=5==O EFV=>>EFV F4 =56D47?<6>EFV E<EF5<< [35]. 

�57?5>4 T >4=<< V7 >?NG>6<E =4?DO<V6 4>E?V465==O 5?>>G5==G, 45 

6<6G4NFLEO <>6?<6V 747D>7<, EFV=>VEFL E<EF5< 4> 4F4> V <5F>4< 74557?5G5==O 
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>>=DV45=FV==>EFV 44=<E. �>E?V465==O >E>??NNFL 4=4?V7 VE=GNG<E 5?>>G5==-

?D>F>>>?V6, F4><E O> Bitcoin, Ethereum V Hyperledger, 7 F>G>< 7>DG 6D47?<6>EF5= V 

<5E4=V7<V6 WE GEG=5==O. �>D5<G G647G ?D<4V?5=> D>7D>5FV E?>E>5V6 ?5D56VD>< 

46F5=F<G=>EFV 44=<E, 755D565=<E G 5?>>G5==V, F4 74557?5G5==N ?D<64F=>EFV 6 

G<>64E ?G5?VG=<E V ?D<64F=<E <5D56 [62].  

' <564E FL>7> =4?DO<G >>D5<V =4G>>6V D>76V4>< 7>E5D546GNFLEO =4 

?>F5=FV4?V 5?>>G5==G 4?O 755DV74==O, >5D>5>< F4 4=4?V7G 65?<><E >5EO7V6 44=<E. 

�<6G4NFLEO 4?7>D<F<< >?F<<V74FVW 74?<EG V 7G<FG64==O V=D>D<4FVW, 4 F4>>6 

<4F5<4F<G=V <>45?V 4?O 5D5>F<6=>7> G?D46?V==O 44=<<< 6 45F5=FD4?V7>64=><G 

E5D54>6<MV. �>E?V4=<>< F4>>6 4=4?V7GNFL E?>E>5< V=F57D4FVW 5?>>G5==G 7 

VE=GNG<<< F5E=>?>7VO<< Big Data, M>5 74557?5G<F< 6<E>>G L6<4>VEFL V O>VEFL 

>5D>5>< V=D>D<4FVW, =5>5EV4=>W 4?O 4=4?VF<>< F4 ?D<==OFFO DVL5=L [35].  

�F65, =4G>>6V 4>E?V465==O 5?>>G5==G 7 F5E=VG=>W F>G>< 7>DG >E>??NNFL 

L<D>><= E?5>FD F5<, 6V4 4DEVF5>FGD< E<EF5<< 4> 4?7>D<F<V6 >>=E5=EGEG V 557?5><, 

E?D<ONG< D>76<F>G =>6<E F5E=>?>7V= V <5F>4<>, O>V <>6GFL 7=4G=> ?>?V?L<F< 

5D5>F<6=VEFL V 557?5>G 5?>>G5==-DVL5=L G DV7=<E 74?G7OE [62]. 

�<6G5==O 5?>>G5==-F5E=>?>7V= 7 ND<4<G=>W F>G>< 7>DG E?DO<>64=V =4 

?D46>65 D57G?N64==O, 74E<EF 44=<E, ND<4<G=G E<?G FD4=E4>FV= V 4>>G<5=F>>5V7G, 4 

F4>>6 6<>?<><, ?>6¾O74=V 7 <V6=4D>4=<<< EF4=44DF4<< [27]. 

�D>5>FGNG< 74EF>EG64==O 5?>>G5==G G ?D46>6V= ??>M<=V, �4D>= $4=F V 

�DV<565D �5 $V?V?V G D>5>FV «Blockchain and the Law», 4=4?V7GNFL ?D46>6V 6<>?<><. 

�>=< 4>E?V46GNFL <>6?<6>EFV V=F57D4FVW 5?>>G5==G 6 VE=GNGV ?D46>6V D4<>< 45> 

EF6>D5==O =>6<E <5E4=V7<V6 ?D46>6>7> D57G?N64==O, =4E4<?5D54, M>4> >5V7G 

>D<?F>64?NF, 74E<EFG ?D46 V=F5?5>FG4?L=>W 6?4E=>EFV F4 DG=>FV>=G64==O E<4DF-

>>=FD4>FV6 [148]. 

�>D5<V 4>E?V4=<>< E?5FV4?V7GNFLEO =4 ?D46>6><G D57G?N64==V >D<?F>64?NF 

G �6D>?5=EL>><G %>N7V, 4=4?V7GNG< 74>>=>446GV V=VFV4F<6< F4 WE 6??<6 =4 D<=>>. 

$555>>4 �. %?4GF5D 6<6G4T ?D46>6V 6<>?<><, ?>6¾O74=V 7 5?>>G5==>< V E<4DF-

>>=FD4>F4<<, 4 F4>>6 WE=T 74EF>EG64==O 6 >><5DFV==<E G7>44E [267]. �?4= �. �D4G= 

E?5FV4?V7GTFLEO =4 <V6=4D>4=><G ?D46V F4 D57G?OF>D=<E 4E?5>F4E 5?>>G5==G, 
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7>>D5<4 =4 ?<F4==OE ND<E4<>FVW F4 <V6=4D>4=>7> E?V6D>5VF=<FF64, >57DG=F>6GT 

769O7>> <V6 >D74=V74FV==<<< 7<V=4<< F4 >F<DDG64==O<, 4 F4>>6 79OE>6GT ?D46>6V 

4E?5>F< =444==O 45D646=<E ?>E?G7 G F<DD>6V= 5>>=><VFV [113; 114]. �>L<D5=<<< 

T 4>E?V465==O ?D46>6>7> D57G?N64==O 5?>>G5==-F5E=>?>7V= G >>=F5>EFV 74E<EFG 

?D46 E?>6<64GV6 F4 5>D>FL5< 7 DV=4=E>6<<< 7?>G<=4<<. �D46=<>< 4>E?V46GNFL 

6??<6 5?>>G5==-F5E=>?>7V= =4 >>D?>D4F<6=5 ?D46> F4 G?D46?V==O >><?4=VO<<, 

4>F5=FGNG< G647G =4 =>6<E <>45?OE 5V7=5EG. �>D5<V 4>E?V465==O D>77?O44NFL 

?D46>6V ?<F4==O, ?>6¾O74=V 7 6<>>D<EF4==O< 5?>>G5==G 6 45D646=><G G?D46?V==V, 

7>>D5<4 6 >>=F5>EFV 5?5>FD>==>7> 7>?>EG64==O F4 D5TEFD4FVW 4>F<6V6. &4>>6 

6<6G4NFL ?D46>6V 6<>?<>< 6 >>=F5>EFV 7?>54?L=>7> 6<>>D<EF4==O 5?>>G5==G, 

7>>D5<4 6 4E?5>F4E 74E<EFG 44=<E V >>=DV45=FV==>EFV. �?5>EV= &5D?N> G E6>W= 

<>=>7D4DVW >?<EGT 6??<6 5?>>G5==-F5E=>?>7VW =4 ?G5?VG=5 G?D46?V==O, 4>F5=FGNG< 

=4 45F5=FD4?V74FVW F4 ?D>7>D>EFV, M> <>65 7<V=<F< EGE?V?L=V EFDG>FGD<. �V= F4>>6 

D>77?O44T, O> 5?>>G5== <>65 ?V46<M<F< 4>6VDG 4> V=D>D<4FVW 6 G<>64E F<DD>6>7> 

EGE?V?LEF64 [63, c.57]. �7444=V 4>E?V4=<>< 4>F<6=> ?D4FNNFL =44 ?D>5?5<4<< 

?D46>6>7> D57G?N64==O 5?>>G5==G =4 <V6=4D>4=><G DV6=V, 4=4?V7GNG< =>7> 6??<6 

=4 DV7=V ED5D< 4VO?L=>EFV F4 ?D>?>=GNG< DVL5==O 4?O 444?F4FVW VE=GNG<E =>D< 4> 

=>6<E F5E=>?>7VG=<E D54?V= [22]. 

�474?><, 4>E?V465==O 5?>>G5==G 7 ND<4<G=>W F>G>< 7>DG >E>??NNFL >?NG>6V 

4E?5>F< ?D46>6>7> D57G?N64==O, 444?F4FVW FD44<FV==>7> 74>>=>446EF64 4> =>6<E 

F5E=>?>7V= F4 EF6>D5==O <V6=4D>4=<E EF4=44DFV6 [8]. �E=>6=V =4?DO<< 6>?NG4NFL 

4=4?V7 ?D46>6>7> D57G?N64==O, ND<4<G=>W E<?< FD4=E4>FV=, 74E<EFG ?5DE>=4?L=<E 

44=<E, <V6=4D>4=>W E?V6?D4FV F4 6<>?<>V6, ?>6¾O74=<E V7 L6<4><< D>76<F>>< 

F5E=>?>7V= [22, E. 74].  

�>E?V465==O ?D46>6>7> D57G?N64==O 5?>>G5==G 7>E5D546GNFLEO =4 4=4?V7V 

EGG4E=>7> 74>>=>446G>7> D57G?N64==O 5?>>G5==-F5E=>?>7V= G DV7=<E >D4W=4E. 

�>>D5<4, 6<6G4NFLEO 6<>?<><, ?>6¾O74=V 7 6V4EGF=VEFN T4<=<E <V6=4D>4=<E 

EF4=44DFV6, V =5>5EV4=VEFL G77>465==O =>D<4F<6=>-?D46>6>W 547< <V6 

ND<E4<>FVO<< [9, c. 268-269]. �>E?V4=<>< F4>>6 D>7D>5?ONFL D5>><5=44FVW 4?O 

64>E>>=4?5==O 74>>=>446EF64, M>5 74557?5G<F< ?D46>65 6<7=4==O 5?>>G5==G O> 
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=44V==>W F5E=>?>7VW 4?O 755DV74==O F4 74E<EFG V=D>D<4FVW. $. �. %F5D4=GG> 

=47>?>LGT, M> F5E=>?>7VO 5?>>G5== 3 >E=>6=4 F5E=>?>7VO F<DD>6V74FVW EGE?V?L=<E 

6V4=>E<= F4 ND<4<G=<E ?D>F5EV6 G 5V?LL>EFV D>76<=5=<E ?D46>6<E ?>DO4>V6 E6VFG, 

M> 74EF>E>6GTFLEO G ED5DV >D<?F>64?NF, E<4DF->>=FD4>FV6, D5TEFD4FVW >5¾T>FV6 

V=F5?5>FG4?L=>W 6?4E=>EFV, 5?5>FD>==>W >><5DFVW, �=F5D=5FG-D5G5=, 5>>=><VFV 

E?V?L=>W GG4EFV F4 V=. �G5=<= 6<4V?OT F4>V ?D46>6V E4D4>F5D<EF<>< 5?>>G5==G O> 

E?V66V4=>L5==O =>7> V7 F5E=>?>7VTN 74V=E=5==O ?56=<E ND<4<G=> 7=4GGM<E 4V=, M> 

=444T <>6?<6VEFL >5¾T>F<6V74FVW F4 DV>E4FVW 6<7=4G5=<E 5?47 F4 ND<4<G=<E D4>FV6 

[57, E. 42344]. 

&4>>6 4>F<6=> 4>E?V46GNFLEO ?<F4==O ND<4<G=>W E<?< FD4=E4>FV= V 

4>>G<5=FV6, 755D565=<E G 5?>>G5==V. �>E?V4=<>< 4=4?V7GNFL, G< <>6GFL 44=V, 

755D565=V 6 5?>>G5==V, 5GF< 6<>>D<EF4=V O> 4>>47< 6 EG4>6<E E?D464E. &4>>6 

6<6G4TFLEO =5>5EV4=VEFL EF6>D5==O ?D46>6>W 547< 4?O 6<7=4==O V=D>D<4FVW G 

5?>>G5==V O> ?V4F65D465==O ?D464 6?4E=>EFV 45> VE=G64==O 4>F<6V6 [22, c. 75].  

�4E<EF ?5DE>=4?L=<E 44=<E F4>>6 T 646?<6>N F5<>N, 4465 ?D>7>DVEFL 

5?>>G5==-F5E=>?>7V= <>65 EF6>DN64F< 6<>?<>< 4?O 74557?5G5==O 

>>=DV45=FV==>EFV. �>E?V4=<>< 4=4?V7GNFL, O> VE=GNGV =>D<< 74>>=>446EF64 <>6GFL 

5GF< 444?F>64=V 4> =>6<E D54?V=. �=4G=4 G6474 ?D<4V?OTFLEO 54?4=EG <V6 

?D>7>DVEFN 44=<E V ?D46>< =4 >>=DV45=FV==VEFL, >E>5?<6> G >>=F5>EFV 

T6D>?5=EL>>7> 74>>=>446EF64 ?D> 74E<EF ?5DE>=4?L=<E 44=<E (GDPR).  

�>D5<V 4>E?V465==O E?DO<>64=V =4 >57DG=FG64==O <V6=4D>4=>W E?V6?D4FV 4?O 

D>7D>5>< G77>465=<E =>D<4F<6=<E 4>FV6 V EF4=44DFV6, O>V D57G?N64F<<GFL 

5?>>G5== =4 7?>54?L=><G DV6=V. �>E?V4=<>< F4>>6 ?D4FNNFL =44 EF6>D5==O< 

<5E4=V7<V6 4?O 6D57G?N64==O ?<F4=L ND<E4<>FVW F4 D57G?N64==O FD4=E>>D4>==<E 

>?5D4FV=. �4G>>6V 4>E?V465==O 5?>>G5==G 7 ND<4<G=>W F>G>< 7>DG <4NFL >?NG>65 

7=4G5==O 4?O 74557?5G5==O 5D5>F<6=>7> D57G?N64==O FVTW V==>64FV==>W F5E=>?>7VW. 

�>4=>G4E 6<>?<><, O>V ?>EF4NFL ?5D54 74>>=>446EF6><, 6<<474NFL >><??5>E=>7> 

?V4E>4G 4> ?V7=4==O 5?>>G5==G O> E<EF5<< DV>E4FVW V=D>D<4FVW F4 O> >5¾T>F4 ?D464 

V=F5?5>FG4?L=>W 6?4E=>EFV M>5 74557?5G<F< 6V4?>6V4=VEFL ?D46>6<E =>D< EGG4E=<< 

F5E=>?>7VG=<< D54?VO< [61, c. 76].  
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�?>>G5==, O> 45F5=FD4?V7>64=4 F5E=>?>7VO, <4T ?>F5=FV4? D44<>4?L=> 7<V=<F< 

EGE?V?L=V EFDG>FGD<, F><G =>7> 4>E?V46GNFL V 7 F>G>< 7>DG 6??<6G =4 EGE?V?L=V 

?D>F5E<. �4?D<>?44, 45F5=FD4?V74FVO 6<5>DV6 G5D57 5?>>G5== 4>76>?OT >>6=><G 

7D><44O=<=G 5D4F< GG4EFL G ?D>F5EV 7>?>EG64==O 557 ?>E5D54=<>V6. �>65= 7>?>E 

<>65 5GF< 74DV>E>64=<= G =57<V==><G D5TEFDV, M> 74557?5GGT =>7> 46F5=F<G=VEFL V 

74E<M4T 6V4 ?V4D>5>>, M> =5 ?<L5 ?V46<MGT ?D>7>DVEFL ?D>F5EG, 4?5 = =444T 

<>6?<6VEFL 5V?LLV= >V?L>>EFV ?N45= 5D4F< GG4EFL G 7>?>EG64==V 7 5G4L-O>>W F>G>< 

E6VFG, M> >E>5?<6> 4>FG4?L=> 4?O 7D><44O=, O>V ?D>6<64NFL 74 >>D4>=><. �DV< 

F>7>, 5?>>G5== <>65 E?D<OF< D>D<G64==N =>6<E E>FV4?L=<E EFDG>FGD, 45 7D><44< 

EF4NFL 5V?LL 4>F<6=<<< 6 G?D46?V==V E6>W<< E?D464<<. �4?D<>?44, G5D57 

45F5=FD4?V7>64=V 46F>=><=V >D74=V74FVW (DAO) ?N4< <>6GFL >5¾T4=G64F<EO 4?O 

?D<==OFFO DVL5=L M>4> E?V?L=<E ?D>5>FV6 45> D5EGDEV6 557 =5>5EV4=>EFV 6 

FD44<FV==<E VTD4DEVG=<E EFDG>FGD4E, M> <>65 ?D<765EF< 4> 5V?LL>W E>FV4?L=>W 

E?D4654?<6>EFV F4 GG4EFV 6 GE64?5==V DVL5=L =4 <VEF56><G DV6=V [41]. &4>>6 T 

4>E?V465==O M>4> 5F<G=<E 4E?5>FV6 6??<6G 5?>>G5==G =4 ?D>7>DVEFL F4 

>>=DV45=FV==VEFL. �D>7>DVEFL 3 >4=4 7 >?NG>6<E E4D4>F5D<EF<> 5?>>G5==G, O>4 

74557?5GGT 6V4>D<FVEFL 44=<E V <>6?<6VEFL WE ?5D56VD>< 5G4L-O><< GG4E=<>>< 

<5D56V, M> <>65 5GF< ?>7<F<6=<< 4E?5>F>< G >>=F5>EFV 5>D>FL5< 7 >>DG?FVTN F4 

74557?5G5==O 4>6VD< 4> E<EF5<<. �4=4> 4>E?V46GTFLEO ?<F4==O G< =5 T =44<VD=4 

?D>7>DVEFL 747D>7>N 4?O ?D<64F=>EFV >E>5<EF>7> 6<FFO. �?>>G5== <>65 

74557?5G<F< 4=>=V<=VEFL FD4=E4>FV=, 4?5 F5 F4>>6 EF6>DNT D<7<>< 4?O 

7?>66<64==O. �4?D<>?44, 4=>=V<=VEFL <>65 5GF< 6<>>D<EF4=4 4?O DV=4=EG64==O 

=574>>==>W 4VO?L=>EFV 45> GE<?5==O 6V4 >?>44F>G64==O. &4><< G<=><, 54?4=E <V6 

?D>7>DVEFN F4 >>=DV45=FV==VEFN EF4T >D<F<G=> 646?<6<< ?<F4==O<. 

$V?>E>D< F4>>6 D>77?O44NFL ?<F4==O 6V4?>6V44?L=>EFV G >>=F5>EFV 

45F5=FD4?V7>64=<E E<EF5<. %F> =5E5 6V4?>6V44?L=VEFL 74 ?><<?>< 45> 7?>66<64==O 

6 E<EF5<4E =4 >E=>6V 5?>>G5==G? '< <>6GFL 4?7>D<F<< ?D<=<4F< 5F<G=V DVL5==O? 

&V ?<F4==O 6V4>D<64NFL =>6V 7>D<7>=F< 4?O DV?>E>DEL><E 4<E>GEV= ?D> F5E=>?>7VW 

F4 WE=V= 6??<6 =4 EGE?V?LEF6>. �<6G5==O 5?>>G5==G 7 E>FV>?>7VG=>W F4 DV?>E>DEL>>W 

F>G>> 7>DG 4>76>?OT 7?<5L5 7D>7G<VF< =>7> ?>F5=FV4? 4?O 7<V=< EGE?V?L=<E 
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EFDG>FGD V 6<>?<>V6, O>V 6V= EF46<FL ?5D54 5F<G=>N 4G<>>N. �?>>G5== <>65 EF4F< 

?>FG6=<< V=EFDG<5=F>< 4?O 45F5=FD4?V74FVW 6?44< V ?V46<M5==O ?D>7>D>EFV, 4?5 

>4=>G4E=> ?>FD55GT G646=>7> 4=4?V7G 5F<G=<E 4E?5>FV6, ?>6¾O74=<E V7 

>>=DV45=FV==VEFN V 6V4?>6V44?L=VEFN. &O F5E=>?>7VO =5 ?<L5 7<V=NT E?>EV5 

674T<>4VW ?N45= >4<= 7 >4=<<, 4?5 = EF46<FL =>6V 74?<F4==O ?D> =4L5 <VEF5 6 

F<DD>6><G E6VFV. 

�576464NG< =4 G=V>4?L=V ?5D5647< >>6=>7> >>D5<>7> ?V4E>4G, 

<G?LF<4<EF<??V=4D=4 ?5DE?5>F<64 T 646?<6>N 4?O ?>6=>7> 6<>>D<EF4==O 

?>F5=FV4?G F5E=>?>7VW 5?>>G5==. %>G4 5>>=><VG=V, ND<4<G=V F4 F5E=VG=V 

4>E?V465==O 44NFL FV==G V=D>D<4FVN, 6>=< ?<L5 D>7>D<64NFL G4EF<=G L<DL>W 

>4DF<=<. �4EF>E>6GNG< <V64<EF<??V=4D=<= ?V4EV4, << <>65<> >5¾T4=4F< 

DV7=><4=VF=V V45W 4?O D>76<F>G FV?VE=>7> D>7G<V==O <>6?<6>EF5= V >5<565=L 

5?>>G5==G. %4<5 >><??5>E=4 ?5DE?5>F<64 4>76>?<FL 5D5>F<6=VL5 6<DVLG64F< 

?D>5?5<< 5?>>G5==G F4 6<>>D<EF>6G64F< =>7> ?5D5647< 6 5>>=><VG=V=, E>FV4?L=V= 

F4 5V7=5E-ED5D4E, 74>?444NG< DG=44<5=F 4?O =>7> 6?D>64465==O 6 EGG4E=><G E6VFV. 

� G<>64E L6<4>>W F4 <4ELF45=>W V=F57D4FVW 5?>>G5==G G 5V7=5E-?D>F5E<, 

5>>=><V>G F4 EGE?V?L=5 6<FFO, =4O6=<= <V64<EF<??V=4D=<= ?V4EV4 4> =>7> 

4>E?V465==O ?>FD55GT EGFFT6>7> ?5D57?O4G V ?>7?<5?5==O. %>G4 5>>=><VG=V, 

?D46>6V F4 F5E=VG=V EFG4VW D>7>D<64NFL DV7=V 7D4=V FVTW F5E=>?>7VW, E4<5 G77>465=4 

F5>D5F<G=4 5474 <>65 74557?5G<F< E<EF5<=5 D>7G<V==O 6EVE 4E?5>FV6 674T<>4VW 

5?>>G5==G 7 5V7=5E>< V EGE?V?LEF6><. ' FL><G >>=F5>EFV EF4T 4>FG4?L=<<74?GG5==O 

FV?>7> E?5>FD4 5>>=><VG=<E, G?D46?V=EL><E F4 DV?>E>DEL><E F5>DV=, 4 F4>>6 

>>=F5?FV= V=D>D<4FV==>7> EGE?V?LEF64, M>5 >><??5>E=> >5�DG=FG64F< D>?L V 6??<6 

5?>>G5==G =4 EGG4E=G F<DD>6G 5>>=><V>G F4 5V7=5E-?D4>F<>< (D<E. 1.3). 

�<E>4OG< 7 F>7>, M> 5?>>G5== D44<>4?L=> ?5D57?O44T GEF4?5=V <5E4=V7<< 

FD4=E4>FV= F4 GEG64T ?>E5D54=<>V6, >4=VTN 7 =4=EGFFT6VL<E F5>DV=, O>V ?>OE=NNFL 

=>7> V=F57D4FVN 6 5V7=5E-?D>F5E<, T F5>DVO FD4=E4>FV==<E 6<FD4F. $>=4?L4 �>G7 

[136] V �?V65D �V?LO<E>= [299] >5�DG=FG64?<, M> 5>>=><VG=4 674T<>4VO 74664< 

EG?D>6>46GTFLEO 6<FD4F4<< =4 ?>LG> V=D>D<4FVW, ?5D57>6>D< = >>=FD>?L 

6<>>=4==O G7>4, >E>5?<6> >>?< EF>D>=< =5 <4NFL 4>EF4F=L>7> DV6=O 4>6VD<. 
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�464O>< 5?>>G5==G 7 =>7> D>7?>4V?5=<< D5TEFD>< V <>6?<6VEFN 46F><4F<G=>7> 

6<>>=4==O G<>6 (E<4DF->>=FD4>F<) >><?4=VW ?><VF=> 7=<6GNFL ?>FD55G 6 

G<E?5==<E ?>E5D54=<>4E, 4 >F65, EGFFT6> <V=V<V7GNFL FD4=E4>FV==V 6<FD4F<. ' 

F<?>6V= E<FG4FVW, >>?< >??4F4 ?>EF4G4?L=<>>6V 6V45G64TFLEO ?<L5 ?VE?O 

?V4F65D465==O >FD<<4==O F>64DG, E<4DF->>=FD4>F 46F><4F<G=> G77>46GT ?D>F5E F4 

G=5<>6?<6?NT «DGG=V» ?><<?>< G< L4ED4=EL>V 4VW, M> D>5<FL G7>4< L6<4L<<<, 

45L56L<<< = 6>4=>G4E ?D>7>DVL<<<. 

 

$<E. 1.3. %E5<4 F5>D5F<>>->>=F5?FG4?L=>W 674T<>4VW 5?>>G5==-F5E=>?>7V= V 5V7=5E-

?D>F5EV6 

�65D5?>: ?>5G4>64=> 46F>D><. 

�?>>G5==-

F5E=>?>7VW 

�V7=5E-?D>F5E< 

6V4>5D464T DG=44<5=F4?L=V 

F5E=VG=V V E4<>D57G?OFV==V 
74E448 

�>=F5?FVO >D<?F>7D4DVW 

F4 >V55D=5F<>< 

>?8EGT E>>D>G5==O 68FD4F V 

G4EG =4 ?>LG> V=D>D<4FVW 

&5>DVO FD4=E4>FV==<E 

6<FD4F  

?>OE=NT, O> ?D>7>D8= D5TEFD 

<V=V<V7GT >>=D?V>F8 

?D8=F8?4?3475=F. 

&5>DVO 475=FEL><E 

6V4=>E<= 

?>OE=NT 4VN 5?>>G5==G 

O> =>6>7> 

45F5=FD4?V7>64=>7> 
«V=EF8FGFG» 557 

<>=>?>?L=>7> 4D5VFD4 

�=EF<FGFV==4 

5>>=><V>4 

>?8EGT «<4L8==G 

4>6VDG», 775=5D>64=G 

?D>F>>>?4<8 = 

>D8?F>7D4DVTN 

&5>DVO 4>6VD< 

D>7>D864T ?V4D86=8= 

5D5>F 5?>>G5==G F4 

«F6>DG5 DG==G64==O» 

D8=>G 

&5>DVO V==>64FV= 

?>OE=NT 

E68?5?>4V5=8= 

D>768F>> V «5G<3

E?448» G 5?>>G5==-

E5>F>DV 

&5>DVO 

5>>=><VG=<E 

F<>?V6 

4=4?V7GT 

VDD4FV>=4?L=V 

G8==8>8 F4 6??86 
FOMO =4 

?D8==OFFO 

F5E=>?>7VW 

�>654V=>>64 

5>>=><V>4 

4=4?V7GT, O> 

5>>=><VG=V EF8<G?8 6 

<5E4=V7<4E 

>>=E5=EGEG 

74557?5GGNFL G5E=G 

?>654V=>G 6G7?V6 

&5>DVO V7>D 

D>77?O44T 5?>>G5== O> 

«D5TEFD ?D4648» 4?O 

?>L8D5==O V=D>D<4FVW 

F4 V=F5?5>FG 

�>=F5?FVO 

5>>=><V>< 7=4=L V 

=>>=><V>< 
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� >7?O4G =4 F5, M> 6 5474FL>E >><?4=VOE ?D>5?5<4 «?D<=F<?4?3475=F» <>65 

GE>?44=N64F< D54?V74FVN 5V7=5E-FV?5=, 5D5>F<6=<< V=EFDG<5=F>< 4=4?V7G 6<EFG?4T 

F5>DVO 475=FEL><E 6V4=>E<=(F5>DVO >>=FD4>FV6). �4=>? �65=E5= F4 �V?LO< 

�5>?V=7 [205] >?<E4?<, O> DV7=<FO V=F5D5EV6 <V6 6?4E=<>>< V <5=5465D>< ?>D>46GT 

4>44F>>6V 6<FD4F< =4 <>=VF>D<=7 V >>=FD>?L, M>5 G=<>=GF< >?>DFG=VEF<G=>W 

?>654V=>< 475=F4. �?>>G5== 65 D>D<GT =57<V==<= ?4=FN7 5?>>V6, 45 >>6=4 4VO 

?D>7>D> DV>EGTFLEO F4 ?5D56VDOTFLEO <5D565N, M> E>>D>GGT 6<FD4F< =4 ?5D56VD>G = 

4G4<F<, 4465 =5E?D4654?<6V 45> L4ED4=EL>V >?5D4FVW EF4NFL «6<4<<<<<» 6 

7474?L=><G D5TEFDV. �DV< F>7>, 74?D>64465==O E<4DF->>=FD4>FV6 4>76>?OT 

74?D>7D4<G64F< 6<>>=4==O 5V7=5E-?D46<? V >>=FD4>F< 46F><4F<G=> 74557?5GGNFL 

4>FD<<4==O 4><>6?5=>EF5=, M> 4>44F>>6> 7<5=LGT 475=FEL>V 6<FD4F<. 

$>77?O44NG< 5?>>G5== O> E6>TDV4=<= 45F5=FD4?V7>64=<= V=EF<FGF, 4>FV?L=> 

765D=GF<EO 4> V=EF<FGFV==>W 5>>=><V><. �G7?4E �>DF [239] V ?D54EF46=<>< =>6>W 

V=EF<FGFV==>W L>>?< =47>?>LGNFL, M> D>D<4?L=V F4 =5D>D<4?L=V «?D46<?4 7D<» 

6<7=4G4NFL 5D5>F<6=VEFL DG=>FV>=G64==O D<=>G. �?>>G5== G FL><G E5=EV ?D4FNT 

O> «?D>F>>>? 4>6VD<», 45 6>45= <>=>?>?L=<= >D74= =5 744F5= 6FDGG4F<EO 6 ?D46<?4 

G< 7<V=N64F< VEF>DVN FD4=E4>FV=. �>?5>F<6=5 74F65D465==O >>6=>W >?5D4FVW G5D57 

>>=E5=EGE=V <5E4=V7<< <V=V<V7GT D<7<> >>DG?FVW 45> 7?>66<64=L, 4 6V4EGF=VEFL 

F5=FDG ?D<==OFFO DVL5=L E?D<OT 74>D>6V= >>=>GD5=FVW. &5 4>?><474T ?5D55G4G64F< 

EFDG>FGD<, G O><E D4=VL5 ?4=G64?< =55D5>F<6=VEFL F4 74?56=VEFL 6V4 65?<G57=>W 

>V?L>>EFV ?4=FN7V6 ?4?5D>6>W 5ND>>D4FVW. 

�6464NG< =4 F5, M> 5?>>G5== ?D>?>=GT =>6<= D>D<4F >D74=V74FVW G7>4 557 

=5>5EV4=>EFV 4>6VDOF< >>=>D5F=V= GEF4=>6V G< >E>5V, ?>7VG=>N EF4T F5>DVO 4>6VD<. 

$D5=EVE $G>GO<4 [178] F4 �VT7> �4<55FF4 [179] =47>?>LG64?<, M> 4>6VD4 T 

>?NG>6<< E>FV4?L=<< D5EGDE><, M> 7<5=LGT =56<7=4G5=VEFL V E>>D>GGT 6<FD4F< =4 

>>=FD>?L. ' 5?>>G5==V D>?L 4>6VD< ?5D55<D4T =4 E555 E4<4 F5E=>?>7VO: =57<V==4 

5474 44=<E, >D<?F>7D4DVG=V <5E4=V7<< F4 >>?5>F<6=4 65D<DV>4FVO 74D4=FGNFL, M> 

7?>6<<E=<> =5 7<>65 ?5D574?<E4F< VEF>DVN. &5 ?5D56>4<FL 674T<>4VN V7 ??>M<=< 

>E>5<EF<E G< V=EF<FGFV==<E 74D4=FV= G ??>M<=G ?D>7>D<E ?D>F>>>?V6, O>V 
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5>>=><?OFL G4E, 7GE<??O F4 ?V46<MGNFL 557?5>G >?5D4FV= =46VFL <V6 D4=VL5 =5 

7=4=><<<< 7D46FO<<. 

�5DGG< 4> G647< FD4=ED>D<4FV==<= E4D4>F5D 5?>>G5==G, M> 744F=<= 

?>6=VEFN ?5D56<=4=F< GEF4?5=V 5V7=5E-<>45?V, 4>D5G=<< T ?>E<?4==O =4 F5>DVN 

V==>64FV=. �>75D ,G<?5F5D [74] 6>47G646 =4 «F6>DG5 DG==G64==O», >>?< O>VE=> =>6V 

F5E=>?>7VW 6<FVE=ONFL EF4DV = EF<<G?NNFL 5>>=><VG=5 7D>EF4==O. �D<>?444<< 

4<EDG?F<6=<E 5D5>FV6 5?>>G5==G T L6<4><= D>76<F>> DeFi-??4FD>D<, NFT-D<=>V6 

G< DAO-E?V?L=>F, O>V ?>EF4?< 4?LF5D=4F<6>N FD44<FV==<< 54=>V6EL><< 45> 

F5=FD4?V7>64=<< >D74=V74FVO<. &5 E?>=G>4T >><?4=VW F4 EF4DF4?< 4> 4>F<6=>7> 

?>LG>G =>6<E ED5D 74EF>EG64==O 45F5=FD4?V7>64=<E V=EFDG<5=FV6 V EF6>DNT G<>6< 

4?O ?>O6< V==>64FV==<E ?D>4G>FV6 F4 ?>E?G7 V7 7?>54?L=<< <4ELF45><. 

�6464NG< =4 6?4EF<6<= D<=>4< E6<?5?>4V5=<= D>76<F>>, =4E?V4>>< ?>O6< 

F4><E D56>?NFV==<E F5E=>?>7V=, O> 5?>>G5==, <>6GFL 5GF< «5G<» V «E?44» =4 

>LF4?F «>D<?F>5G<G» G< «>D<?F>7<<<». �V4F4> EF4T 4>FG4?L=>N F5>DVO 

5>>=><VG=<E F<>?V6, O>G D>76<64?< �?5<5=F �G7?OD [208], %4=<>= �G7=5FL [218] V 

�<>>?4 �>=4D4FLT6 [214]. �>6=4 E6<?O F5E=>?>7VG=>7> 5=FG7V47<G =5<<=GG5 

7<V=NTFLEO >>D5>FVTN, >>?< =44<VD=4 5=D>DVO ?>EFG?4TFLEO F65D57><G 4=4?V7G. 

&4><= EF5=4DV= E?>EF5DV746EO 6 VEF>DVW 7 «>D<?F>64?NF=<<< 5G<4<<»: ?VE?O ?5DV>4G 

=44<VD=<E >GV>G64=L V 6<E>><E V=65EF<FV==<E ?>>47=<>V6 =4EF464?< D47< EG<=V6G, 

?D>F5 E4<4 547>64 F5E=>?>7VO EF464?4 <VF=VL>N V 4544?V 7DV?VL>N, 7>FGNG<EL 4> 

=4EFG?=>7> 5F4?G 7D>EF4==O. 

�>D5<5 7=4G5==O <4T ?>654V=>>64 5>>=><V>4, >E>V?L>< ?>L<D5==O 5?>>G5==G 

6 EGE?V?LEF6V F4 5V7=5EV 74?56<FL =5 ?<L5 6V4 EGF> D4FV>=4?L=<E G<==<>V6. $VG4D4 

&4?5D [60] V �4=V5?L �4=5<4= [24] 4>65?<, M> ?N4< G4EF> 4VNFL ?V4 6??<6>< 5<>FV=, 

>>7=VF<6=<E G?5D5465=L V EF44=<E 5D5>FV6. $V7>V EFD<5>< >GDEG >D<?F>64?NF 45> 

46V>F46 4>6>>?4 >>D5<<E F>>5=V6 E6V4G4FL ?D> D>?L FOMO («EFD4E 6FD4F<F< 

6<7>4G») V EE<?L=VEFL V=65EF>DV6 ?V44464F<EO F<E>G =>6<= 45> ?V45DV6 4G<>>. &><G, 

?>?D< 65G4>64=G ?>7V>G >>=E5=EGEG F4 >D<?F>7D4DVG=>W 557?5><, D>76<F>> 

5?>>G5==G 65?<>>N <VD>N 7G<>6?NT ?N4EL>4 ?E<E>?>7VO V D54>FVO D<=>G. 
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�5E4=V7<< >>=E5=EGEG, O>V 6<7=4G4NFL ?>DO4>> 74?<EG 5?>>V6 G D>7?>4V?5=<= 

D5TEFD, D54?V7GNFL 5>>=><VG=V EF<<G?< 4?O G5E=>W ?>654V=>< 7D46FV6, M> 

6?<EGTFLEO 6 F5>DVN V7>D. �6>= D>= �5=<4=, �E>4D �>D�5=LF5D= [294] V �6>= �5L 

[236] 4=4?V7G64?<, O> D4FV>=4?L=V 7D46FV 4>EO74NFL >?F<<4?L=<E EFD4F57V= G 

674T<>4VW >4<= V7 >4=<<. ' >>=F5>EFV 5?>>G5==G <4==5D< G< 64?V44F>D< 74FV>46?5=V 

=5 ?>DGLG64F< G5E=>7> ?D>F>>>?G: M>5 ?V4D>5<F< 44=V, ?>FDV5=> >>?>E4?L=<E 

D5EGDEV6, M> D>5<FL 4F4>G =5D5=F455?L=>N. &4><< G<=><, E<EF5<4 74>5G64T 

DV6=>647G �5L4, >>?< 6EV< GG4E=<>4< 6<7V4=VL5 ?V4FD<<G64F< 7474?L=V ?D46<?4, 4 

=5 =4<474F<EO WE ?>DGL<F<. 

�E>V?L>< 5?>>G5== EF>EGTFLEO 755DV74==O = >5<V=G V=D>D<4FVTN G 65?<><E 

<4ELF454E, 4> G647< 55D5FLEO >>=F5?FVO 5>>=><V>< 7=4=L V =>>=><V><. $DVFF �4E?G? 

[223], �VF5D �DG>5D [163] V �4=G5?L �4EF5?LE [122] 74>?4?< ?V464?<=< 4>E?V465==O 

5>>=><V><, 45 7=4==O EF4NFL 6<DVL4?L=<< G<==<>>< D>76<F>G, 4 �>?>4<<<D 

�5D=44EL><= V �¾TD &5=OD 45 ,4D45= D>76<64?< V45N =>>ED5D< 3 >>?5>F<6=>7> 

V=F5?5>FG [66]. �?>>G5== G F4>><G D4>GDEV 6<EFG?4T «D5TEFD>< ?D464<», M> 

74D4=FGT 46F5=F<G=VEFL 44=<E, 74E<EF 46F>DEF64 = 44T 7<>7G >D74=V7>6G64F< 

45F5=FD4?V7>64=V E?V?L=>F< (DAO) 4?O GE64?5==O DVL5=L. &5 6V4>D<64T L?OE 4> 

D>D<G64==O <5D56, 45 V=D>D<4FVO, D5EGDE< = V==>64FVW F<D>G?NNFL ?D>7>D>, 

74>M446GNG< G4E V ?V46<MGNG< EGE?V?L=G 4>6VDG. 

�D5LF>N, DG=44<5=F4?L=<= F5E=VG=<= 547<E 5?>>G5==G ?>OE=NT >>=F5?FVO 

>D<?F>7D4DVW F4 >V55D=5F<><. �?>4 ,5==>= [262] D>7D>5?O6 ?D<=F<?< 

V=D>D<4FV==>W F4 >D<?F>7D4DVG=>W F5>DVW, 4 �>D55DF �V=5D [298] 4>E?V46G646 

>V55D=5F<G=V ?V4E>4< 4> E4<>D57G?N64==O E>?44=<E E<EF5<. �?>>G5==, >5¾T4=GNG< 

>D<?F>7D4DVN 4?O 74E<EFG 44=<E V 45F5=FD4?V7>64=V ?D>F>>>?< 4?O E?V?L=>7> 

?D<==OFFO DVL5=L, GF6>DNT >V55D=5F<G=G E<EF5<G, 744F=G 6<O6?OF< = 6V4E<?OF< 

L4ED4=EL>V 4VW = 46F><4F<G=> GFD<<G64F< G5E=G ?>654V=>G GG4E=<>V6. &5 >7=4G4T, 

M> EF45V?L=VEFL V 557?5>4 <5D56V 74557?5GGNFL D>7?>4V?5=V 4?7>D<F<< >>=E5=EGEG, 

O>V 4VNFL O> >D74= G?D46?V==O 6 5474F>475=F=><G E5D54>6<MV. 

'77>465=5 74?GG5==O 747=4G5=<E F5>DV= V >>=F5?FV= 3 6V4 FD4=E4>FV==<E 

6<FD4F 4> =>>=><V>< = >D<?F>7D4DVW 3 44T 7<>7G ?>54G<F< 5?>>G5== G 6EV= =>7> 
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5474F>7D4==>EFV. �45FLEO =5 ?<L5 ?D> 7<5=L5==O D>?V ?>E5D54=<>V6 G< ?V46<M5==O 

?D>7>D>EFV, 4 = ?D> D>D<G64==O =>6<E ?4D44<7< G?D46?V==O, <5E4=V7<V6 4>6VD<, 

V==>64FV==<E E6<?L, ?>654V=>>6<E <>45?5= D<=>G F4 F5E=VG=<E DVL5=L, O>V 

7<V=NNFL E?>E>5< 6545==O 5V7=5EG V E?V?L=>F=G 674T<>4VN 6 F<DD>6G 5?>EG. 

&4><< G<=><, G77>465=5 74?GG5==O 5>>=><VG=<E, G?D46?V=EL><E, E>FV4?L=<E 

F4 F5E=VG=<E F5>DV= V >>=F5?FV= 44T 7<>7G =4=5V?LL ?>6=> ?>OE=<F< D5=><5= 

5?>>G5==G O> G=V>4?L=>W F5E=>?>7VW, M> 7<V=NT 5V7=5E-?D>F5E< V EFDG>FGDG D<=>G. 

�>65= ?V4EV4 3 6V4 F5>DVW FD4=E4>FV==<E 6<FD4F F4 V=EF<FGFV==>W 5>>=><V>< 4> 

?>654V=>>6>W 5>>=><V>< F4 =>>=><V>< 3 6<E6VF?NT E?5F<DVG=<= 4E?5>F: 6V4 

E>>D>G5==O D>?V ?>E5D54=<>V6 V 6<FD4F =4 >>=FD>?L 4> D>D<G64==O «<4L<==>W 

4>6VD<» V G?D46?V==O E>?44=<<< D>7?>4V?5=<<< E<EF5<4<<. �>4=>G4E E4<5 E<=5D7VO 

F<E V45= 6>47GT, G><G 5?>>G5== EF4T DGLV==>N E<?>N V==>64FV=, 6??<64NG< =5 

?<L5 =4 5>>=><VG=V ?D>F5E<, 4 = =4 EGE?V?L=V 6V4=>E<=< F4 <>45?V G?D46?V==O 6 

<4ELF45V O> >>D5<<E >D74=V74FV=, F4> V 7?>54?L=<E <5D56. 

�5DL 74 6E5, <G?LF<4<EF<??V=4D=<= ?V4EV4 4> 6<6G5==O 5?>>G5==G =45G64T 

>E>5?<6>W 4>FG4?L=>EFV 6 EGG4E=<E 4>E?V465==OE, >E>V?L>< FO F5E=>?>7VO >E>??NT 

L<D>>5 >>?> ED5D: 6V4 5>>=><VG=<E <>45?5= V ?D46>6>7> D57G?N64==O 4> 

E>FV>?>7VG=<E, DV?>E>DEL><E F4 5F<G=<E ?<F4=L. %FDV<>5 ?>L<D5==O E<4DF-

>>=FD4>FV6 V 45F5=FD4?V7>64=<E ??4FD>D< ?V4F65D46GT <4ELF45 <>6?<6>EF5= 

5?>>G5==G, 6>4=>G4E 74E6V4GGNG<, M> 4=4?V7 6<>?NG=> 7 ?>7<FV= 5>>=><VG=>W 

6<7>4< G< F5E=VG=>W 4>E>>=4?>EFV =5 D>7>D<T ?>6=>F< =>7> 6??<6G. �>>=><VEF<, 

7>E5D546GNG<EL =4 7=<65==V FD4=E4>FV==<E 6<FD4F V >?F<<V74FVW 5V7=5E-?D>F5EV6, 

=5<<=GG5 EF<>4NFLEO 7 ?D>5?5<4<< >>=DV45=FV==>EFV = 74E<EFG 44=<E, O>V 

?>FD55GNFL 6V4?>6V4=>7> ?D46>6>7> ?V4�DG=FO, 4 ND<EF< 3 V7 F5E=>?>7VG=<<< 

6<>?<>4<< >>=E5=EGEG, 557?5>< = <4ELF45G64==O. %4<5 >><??5>E=<= ?V4EV4 

4>76>?OT 7D>7G<VF< 674T<>4VN 5>>=><VG=<E, ND<4<G=<E V E>FV4?L=<E G<==<>V6, 

GD4E>6GNG< E?5F<DV>G V==>64FV= F4 D57G?OF>D=<E >5<565=L. 

�>-4DG75, >>>D4<=4FVO <V6 DV7=<<< 4<EF<??V=4<< G 4>E?V465==V 5?>>G5==G 

6<O6?OT =<7>G ?5D5647, O>V 5G?< 5 =54>EFG?=V ?D< 6G7L>V= D>>GEV. �4?D<>?44, 

D>7D>5?5==O 45> <>4<DV>4FVO 4?7>D<F<V6 >>=E5=EGEG =5D>7D<6=> ?>6¾O74=4 7 
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?<F4==O<< 5>>=><VG=>W 4>FV?L=>EFV = ?D46>6>W 6V4?>6V4=>EFV, 4465 F5E=VG=V 

?>?V?L5==O 6<<474NFL 74>>=>446G>7> 74557?5G5==O = ?D>7>D<E ?D46<? 4>EFG?G. 

�DV< F>7>, L<D>>V 6?D>64465==O 5?>>G5==G 6 45D646=<E ?>E?G74E G< 

>>D?>D4F<6=><G G?D46?V==V ?>>?444NFLEO =5 ?<L5 =4 6<E>>G ?D>?GE>=G 744F=VEFL 

<5D56V, 4 = =4 4>6VDG EGE?V?LEF64 F4 GVF>V <5E4=V7<< 6D57G?N64==O >>=D?V>FV6. 

&4><< G<=><, 54G5=V 7 DV7=<E 5>>V6 D<7<>< (?N4EL><= G<==<>, L4ED4=EF6> G< 

?>F5=FV==4 =5DV6=VEFL G 4>EFG?V) <>6=4 6<O6<F< = ?>4>?4F< ?<L5 7464O>< 

E>>>D4<=>64=><G 4=4?V7G 5>>=><VEFV6, ?D46=<>V6, V=65=5DV6 F4 D4EV6FV6 V7 

E>FV4?L=<E =4G>. 

�D5LF>N, G77>465=5 74?GG5==O 5>>=><VG=<E, G?D46?V=EL><E, E>FV4?L=<E V 

F5E=VG=<E F5>DV= 44T 7<>7G =4=5V?LL ?>6=> ?>OE=<F< D5=><5= 5?>>G5==G O> 

G=V>4?L=>W F5E=>?>7VW, M> 7<V=NT EFDG>FGDG D<=>G, 5V7=5E-?D>F5E< = EGE?V?L=V 

6V4=>E<=<. �>65= ?V4EV4 3 6V4 F5>DVW FD4=E4>FV==<E 6<FD4F V 475=FEL><E 6V4=>E<= 4> 

>>=F5?FV= =>>=><V>< = >D<?F>7D4DVW 3 6<E6VF?NT >>D5<V 4E?5>F< 45F5=FD4?V74FVW, 

6V4 E>>D>G5==O D>?V ?>E5D54=<>V6 V 6<FD4F =4 >>=FD>?L 4> D>D<G64==O «<4L<==>W 

4>6VD<» = >5DG64==O E>?44=<<< D>7?>4V?5=<<< E<EF5<4<<. �>4=>G4E E4<5 E<=5D7VO 

F<E V45= ?>OE=NT, G><G 5?>>G5== EF4T DGLV==>N E<?>N V==>64FV=, 6??<64NG< =5 

?<L5 =4 5>>=><VG=V ?D>F5E<, 4 = =4 E>FV4?L=G 4<=4<V>G F4 <>45?V G?D46?V==O, 

6V4>D<64NG< L?OE 4> =>6<E ?4D44<7< 6545==O 5V7=5EG = 45D646=>7> 6DO4G64==O. 

 

1.3. �5>F>D< FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 ?V4 6??<6>< 5?>>G5==-

F5E=>?>7V= 

 

� G<>64E 7?>54?V74FVW F4 F<DD>6V74FVW ?V4?D<T<EF64 7VLF>6EGNFLEO 7V 

7D>EF4NG>N E>?44=VEFN 5V7=5E-?D>F5EV6, 6<E>>>N >>=>GD5=FVTN F4 6<<>7>N 4> 

V==>64FV=. &D44<FV==V ?V4E>4< 4> G?D46?V==O G4EF> =5 74557?5GGNFL =5>5EV4=>W 

7=GG>>EFV, ?D>7>D>EFV G< 557?5><, M> 7<GLGT >D74=V74FVW LG>4F< 4?LF5D=4F<6=V 

DVL5==O, 4> O><E =4?564FL 5?>>G5==-F5E=>?>7VW.  

�V7=5E-?D>F5E< T 547>6>N E>?44>6>N DG=>FV>=G64==O 5G4L-O>>7> 

?V4?D<T<EF64, >E>V?L>< 6>=< 6<7=4G4NFL E?>EV5, G O><= >D74=V74FVO 4>EO74T E6>WE 
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FV?5=, 74557?5GGNG< >>>D4<=4FVN 4VO?L=>EFV WW EFDG>FGD=<E ?V4D>74V?V6. �4=<<< 7 

?5DL<E F5D<V= «5V7=5E-?D>F5E» 6 G?D46?V=EL>G F5D<V=>?>7VN 665?< �. %4<<5D F4 

�6. '4<?V 4?O >?<E4==O D5V=6<=VD<=7G O> =>6>7> <5F>4G G?D46?V==O [188]. 

�4G>>6FV ?D>?>=GNFL DV7=V ?V4E>4< 4> EGF=>EFV ?>=OFFO «5V7=5E-?D>F5E», M> 

6V4>5D465=> 6 F45?. 1.6. ' ?D54EF46?5=<E 6<7=4G5==OE <>6=4 E?>EF5DV74F< 

DV7=><4=VF=V 4>F5=F< F4 ?V4E>4< 4> FD4>FG64==O FVTW 5>>=><VG=>W >4F57>DVW. 

 

&45?<FO 1.6 

�>7?O4< 6VFG<7=O=<E F4 74DG5V6=<E 6G5=<E =4 EGF=VEFL ?>=OFFO «5V7=5E-?D>F5E» 

�6F>D< �<7=4G5==O 

�. %4<<5D, �6. 

'4<?V [188, E. 35] 

«�V7=5E-?D>F5E - F5 EG>G?=VEFL DV7=<E 6<4V6 4VO?L=>EFV, 6 <564E O>>W =4 

«6E>4V» 6<>>D<EF>6GTFLEO >4<= G< 5V?LL5 6<4V6 D5EGDEV6, 6 D57G?LF4FV FVTW 

4VO?L=>EFV =4 «6<E>4V» GF6>DNTFLEO ?D>4G>F, M> <4T FV==VEFL 4?O 

E?>6<64G4». 

&. �5=65=?>DF, 

�6.,>DF [146] 

«�V7=5E-?D>F5E 3 F5: «EFDG>FGD>64=4 <=>6<==4 6<<VDN64=<E 4V=, M> 

E?D>5>F>64=V 4?O 6<D>5=<FF64 E?5F<DVG=>W ?>E?G7< 45> ?D>4G>FG 4?O 

>>=>D5F=>7> E?>6<64G4 45> D<=>G. �>?NG4T 6 E555 D>5>F<, 74644==O 

6?>DO4>>64=V 6 ?D>EF>DV F4 G4EV 7 =4O6=VEFN 6<7=4G5=<E «6E>4V6» F4 

«6<E>4V6». 

�. '>D=>54=, �. 

�G<4 [68, E. 130] 

�V4 5V7=5E-?D>F5E>< E?V4 D>7G<VF< «E<EF5<G 557?5D5D6=<E, 

674T<>?>6¾O74=<E, 6V4?>6V4=<< G<=>< G?>DO4>>64=<E V >5D>64=<E 4V= &, 

O>4, 6 E6>N G5D7G, T 5?5<5=F>< <5E4=V7<G D>D<G64==O 4>44=>W 64DF>EFV 

(E?>6<6G>W FV==>EFV) G5D57 ?5D5F6>D5==O >D74=V74FV==<E D5EGDEV6, 

7>E5D5465=<E =4 4>EO7=5==V >4=VTW >><??5>E=>W FV?V, E?DO<>64=<E =4 

74557?5G5==O ?D>4G>F<6=>EFV F4 5D5>F<6=>EFV >D74=V74FVW 6 FV?><G V 

74557?5G5==V 4>=5E5==O 4>44=>W 64DF>EFV (E?>6<6G>W FV==>EFV) 4> 

FV?L>6>7> D<=>G G5D57 5V7=5E-<>45?L ?V4?D<T<EF64». 

�.�. %V<5=>>, 

&.�. �>E>64 [54, 

E.192] 

«�V7=5E-?D>F5E O6?OT E>5>N EG>G?=VEFL 5V7=5E->?5D4FV=, ?56=G >V?L>VEFL 

6=GFDVL=VE 6<4V6 4VO?L=>EFV, M> ?>G<=4NFLEO 7 >4=>7> 45> 5V?LL5 6E>4V6 V 

74>V=GGNFLEO EF6>D5==O< ?D>4G>FVW, =5>5EV4=>W >?VT=FG (>?VT=F 3 =5 

>5>6¾O7>>6> 7>6=VL=V= 6V4=>E=> ?V4?D<T<EF64 E?>6<64G, F5 <>65 5GF< 

?V4D>74V? >D74=V74FVW 45> >>=>D5F=<= ?D4FV6=<>)» 

�. �>DF5D, �. 

�V??4D [250, E. 

152] 

«�V7=5E-?D>F5E< 3 F5 >><??5>E 6<4V6 4VO?L=>EFV, O>V 6<7=4G4NFLEO 

F>G>4<< «6E>4G» V «6<E>4G» F4 6<>>D<EF>6GNFL >D74=V74FV==V D5EGDE< 7 

<5F>N EF6>D5==O FV==>EFV F>64DV6/?>E?G7 4?O E?>6<64G4».  

 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [54; 68; 130; 146; 188; 250]. 

 

�=4G5==O 5V7=5E-?D>F5EV6 4?O ?V4?D<T<EF64 ?>?O74T 6 WE=V= D>?V 6 

74557?5G5==V E<EF5<=>EFV, 5D5>F<6=>EFV F4 G77>465=>EFV 6<>>=4==O 74644=L. 

�?>54?V74FVO D<=>V6 V ?>E<?5==O >>=>GD5=F=>7> E5D54>6<M4 7<GLGNFL 



71 

?V4?D<T<EF64 ?>EFV==> >?F<<V7G64F< E6>W 5V7=5E-?D>F5E<, M>5 4>EO74F< 

EFD4F57VG=<E FV?5=. /> 747=4G4T �>? �4D<>=, GE?VL=4 >?F<<V74FVO 5V7=5E-?D>F5EV6 

4>76>?OT =5 ?<L5 7<5=LG64F< 6<FD4F<, 4 = EF6>DN64F< 4>44F>>6G 64DFVEFL G5D57 

?>>D4M5==O >5E?G7>6G64==O >?VT=FV6 F4 ?V46<M5==O O>>EFV ?D>4G>FVW [189].  

�D5>F<6=VEFL 5V7=5E-?D>F5EV6 <4T ?DO<<= 6??<6 =4 >>=>GD5=F>E?D><>6=VEFL 

?V4?D<T<EF64. �4=>? �>DF5D =47>?>LGT, M> ?V4?D<T<EF64, O>V 74557?5GGNFL 

G=V>4?L=VEFL E6>WE 5V7=5E-?D>F5EV6, 744F=V EF6>DN64F< >>=>GD5=F=V ?5D5647< G5D57 

?V46<M5==O 5D5>F<6=>EFV F4 V==>64FV==VEFL [249]. �4?D<>?44, 6<>>D<EF4==O 

EGG4E=<E V=D>D<4FV==<E F5E=>?>7V=, F4><E O> ERP-E<EF5<< G< 5?>>G5==, <>65 

7=4G=> ?V46<M<F< ?D>7>DVEFL V L6<4>VEFL 6<>>=4==O >?5D4FV=. �DV< F>7>, 5D5>F<6=V 

5V7=5E-?D>F5E< 4>76>?ONFL ?V4?D<T<EF64< L6<4L5 D547G64F< =4 7<V=< 6 D<=>>6<E 

G<>64E, M> >E>5?<6> 646?<6> 6 G<>64E =5EF45V?L=>7> E5D54>6<M4. 

&4><< G<=><, 5V7=5E-?D>F5E< T =5 ?<L5 V=EFDG<5=F>< G?D46?V==O, 4 = 

>?NG>6<< D4>F>D>< >>=>GD5=F=>W ?5D5647<, M> 6<7=4G4T EFD4F57VN D>76<F>G 

?V4?D<T<EF64 F4 =>7> 744F=VEFL 444?FG64F<EO 4> EGG4E=<E 6<>?<>V6. �D5>F<6=5 

G?D46?V==O 5V7=5E-?D>F5E4<< 74557?5GGT E<EF5<=<= ?V4EV4 4> >D74=V74FVW D>5>F<, 

?V46<M5==O ?D>4G>F<6=>EFV F4 744>6>?5==O ?>FD55 >?VT=FV6. 

�V7=5E-?D>F5E< <>6=4 >?4E<DV>G64F< 74 WE=L>N DG=>FV>=4?L=>N D>??N 6 

>D74=V74FVW, M> 4>?><474T D>7G<VF< WE=V= 6??<6 =4 5D5>F<6=VEFL 4VO?L=>EFV 

?V4?D<T<EF64. �E ?>4V?ONFL =4 G>F<D< >E=>6=V 7DG?<: >E=>6=V, 4>?><V6=V, 

G?D46?V=EL>V F4 ?D>F5E< D>76<F>G [1]. �E=>6=V 5V7=5E-?D>F5E< 74557?5GGNFL 

EF6>D5==O ?D>4G>FV6 V ?>E?G7, O>V ?D<=>EOFL ?D<5GF>> ?V4?D<T<EF6G, F4 D>D<GNFL 

E?>6<6GG FV==VEFL. �> =<E =4?564FL ?D>F5E< 6=GFDVL=L>W F4 7>6=VL=L>W ?>7VEF<><, 

6<D>5=<FF64, <4D>5F<=7G, 75GFG F4 ?VE?O?D>446=>7> >5E?G7>6G64==O. �65=<E 

�4DDV=�F>= 747=4G4T, M> FV ?D>F5E< T >E=>6>N EF6>D5==O FV==>EFV 4?O >V=F56>7> 

E?>6<64G4 F4 6<7=4G4NFL >>=>GD5=F>E?D><>6=VEFL ?V4?D<T<EF64 [190].  

�>?><V6=V 5V7=5E-?D>F5E< ?V4FD<<GNFL V=DD4EFDG>FGDG >><?4=VW, WE 

E?>6<64G4<< 6<EFG?4NFL 6=GFDVL=V ?V4D>74V?< F4 >E=>6=V ?D>F5E<. �4=V ?D>F5E< 

74557?5GGNFL EF45V?L=VEFL DG=>FV>=G64==O >E=>6=<E ?D>F5EV6 [188]. 
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'?D46?V=EL>V 5V7=5E-?D>F5E< =5 EF6>DNNFL 4>44=>W 64DF>EFV, 4?5 

74557?5GGNFL 5D5>F<6=5 DG=>FV>=G64==O >E=>6=<E ?D>F5EV6, 

>>=>GD5=F>E?D><>6=VEFL V D>76<F>> ?V4?D<T<EF64. �>=< 6>?NG4NFL ??4=G64==O, 

>D74=V74FVN, >5?V>, >>=FD>?L V D57G?N64==O 4VO?L=>EFV, 74557?5GGNG< G?D46?V==O 

>?NG>6<<< D5EGDE4<<, F4><<< O> ?5DE>=4?, DV=4=E< G< F>64D=V 74?4E<. �4 4G<>G 

�VF5D4 �DG>5D4, G?D46?V=EL>V ?D>F5E< <4NFL =4 <5FV 74557?5G<F< >D74=V74FVN 

=5>5EV4=<<< D5EGDE4<< F4 =4?DO<>< D>76<F>G, 4 F4>>6 ED>D<G64F< >G?LFGDG 

5D5>F<6=>7> G?D46?V==O [11]. 

�V7=5E-?D>F5E< D>76<F>G E?DO<>64=V =4 4>67>EFD>>>6<= D>76<F>> >><?4=VW F4 

EF6>D5==O 4>44=>W 64DF>EFV G5D57 6?D>64465==O V==>64FV=, 46F><4F<74FVN, 

D5EFDG>FGD<74FVN G< 74?GE> =>6<E ?D>4G>FV6. �E G4EF> D>77?O44NFL O> 5V7=5E-

?D>T>F<, M> <4NFL EFD4F57VG=G E?DO<>64=VEFL F4 V=65EF<FV==G ?D<D>4G. 

�>DV< 747=4G5=>W >?4E<DV>4FVW 5V7=5E-?D>F5EV6, VE=GNFL = V=LV ?V4E>4<, O>V 

4>76>?ONFL 5V?LL 45F4?L=> 4=4?V7G64F<, >?<EG64F< F4 >?F<<V7G64F< 4VO?L=VEFL 

>D74=V74FV=. �<6G5 D>77?O=GF> >>D5<V ?V4E>4< 4> >?4E<DV>4FVW 5V7=5E-?D>F5EV6. 

�V4EV4 74 E4D4>F5D>< ?D>4G>FG ?5D5454G4T ?>4V? 5V7=5E-?D>F5EV6 =4 

6<D>5=<GV F4 44<V=VEFD4F<6=V. �<D>5=<GV ?D>F5E< >DVT=F>64=V =4 EF6>D5==O F>64DV6 

G< ?>E?G7, M> <4NFL E?>6<6GG FV==VEFL 4?O 7>6=VL=VE >?VT=FV6. �4<V=VEFD4F<6=V 

?D>F5E<, G E6>N G5D7G, 7>E5D546GNFLEO =4 6<>>=4==V G?D46?V=EL><E 74644=L V 

>>>D4<=4FVW 4VO?L=>EFV >D74=V74FVW, 74557?5GGNG< 5D5>F<6=G 674T<>4VN <V6 WW 

?V4D>74V?4<< [21]. 

�4 674T<>4VTN 7 >?VT=F4<< 5V7=5E-?D>F5E< ?>4V?ONFLEO =4 7>6=VL=V F4 

6=GFDVL=V. �>6=VL=V ?D>F5E< 6>?NG4NFL FV, M> <4NFL 6EV4 45> 6<EV4 ?>74 <564<< 

>D74=V74FVW, =4?D<>?44, >5E?G7>6G64==O >?VT=FV6. �=GFDVL=V ?D>F5E< 74V=E=NNFLEO 

6<>?NG=> 6E5D54<=V >D74=V74FVW, >5E?G7>6GNG< WW EFDG>FGD=V ?V4D>74V?< 45> 

74557?5GGNG< DG=>FV>=G64==O V=L<E 5V7=5E-?D>F5EV6 [21]. 

�V4EV4 74 DG=>FVO<< G?D46?V==O D>7DV7=OT 7>D<7>=F4?L=V F4 65DF<>4?L=V 

5V7=5E-?D>F5E<. �>D<7>=F4?L=V ?D>F5E< >E>??NNFL V=F57D>64=V 4VW, E?DO<>64=V =4 

4>EO7=5==O >V=F56<E D57G?LF4FV6, F4 6<>>=GNFLEO G5D57 674T<>4VN DV7=<E 
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?V4D>74V?V6. �5DF<>4?L=V ?D>F5E< 6V4?>6V44NFL 74 VTD4DEVG=G EFDG>FGDG G?D46?V==O 

>D74=V74FVTN, 6V4>5D464NG< >>>D4<=4FVN <V6 DV6=O<< G?D46?V==O [1]. 

�4 EFG?5=5< E>?44=>EFV ?D>F5E< ?>4V?ONFLEO =4 ?D>EFV = E>?44=V. �D>EFV 

5V7=5E-?D>F5E< <4NFL =565?<>G >V?L>VEFL 674T<>76¾O7>V6 V ?57>> <>45?NNFLEO. 

%>?44=V ?D>F5E< 6>?NG4NFL 7=4G=G >V?L>VEFL 674T<>74?56=<E 5?5<5=FV6, 

=4?D<>?44, >><??5>E=V 6<D>5=<GV ?4=FN7< G< <V6=4D>4=V ?>7VEF<G=V >?5D4FVW. 

�?4E<DV>4FVO 5V7=5E-?D>F5EV6 T 646?<6<< V=EFDG<5=F>< 4?O ?V4?D<T<EF6, 

>E>V?L>< 4>76>?OT 7?<5L5 4=4?V7G64F< WE=N EFDG>FGDG F4 6??<6 =4 7474?L=G 

5D5>F<6=VEFL >D74=V74FVW. �>>D5<4, 4?O F>7> M>5 4=4?V7G64F< 5V7=5E-?D>F5E<, 

=5>5EV4=> D>7G<VF< WE=V 547>6V E4D4>F5D<EF<><, O>V 6<7=4G4NFL WE=N EGF=VEFL F4 

D>?L G E<EF5<V, 4 E4<5 7=GG>VEFL V E>?44=VEFL ?D>F5EG F4 =>7> 674T<>76¾O7>> 7 

V=L<<< ?D>F5E4<<. �=GG>VEFL E4D4>F5D<7GT 744F=VEFL 5V7=5E-?D>F5EV6 L6<4>> 

444?FG64F<EO 4> 7<V= G 7>6=VL=L><G E5D54>6<MV, M> T >D<F<G=<< G >>=>GD5=F=><G 

D<=>>6><G E5D54>6<MV. �4?D<>?44, G 4>E?V465==V �>?4 �4D<>=4 EF65D46GTFLEO, 

M> 744F=VEFL 4> 7<V= T 646?<6<< G<==<>>< >>=>GD5=F>E?D><>6=>EFV [189]. 

%>?44=VEFL 5V7=5E-?D>F5EV6 6V4>5D464T 5474F>DV6=56G EFDG>FGDG F4 >V?L>VEFL 

74?GG5=<E D5EGDEV6. �>4=>G4E 674T<>76¾O7>> 6>47GT =4 EFG?V=L V=F57D4FVW >>D5<<E 

?D>F5EV6 G <564E >D74=V74FV==>W E<EF5<<, M> 74557?5GGT WE DG=>FV>=G64==O 4?O 

4>EO7=5==O EFD4F57VG=<E FV?5= ?V4?D<T<EF64. 

� >7?O4G =4 L<D>><= E?5>FD 6<>?<>V6 V <>6?<6>EF5=, O>V ?>EF4NFL ?5D54 

?V4?D<T<EF64<< 6 G<>64E F<DD>6>W FD4=ED>D<4FVW, VE=GNGV >?4E<DV>4FVW 5V7=5E-

?D>F5EV6 (74 �. �>DF5D><, �. %4<<5D>< F4 V=.) 6<<474NFL D>7L<D5==O F4 

>>=>D5F<74FVW, >E>5?<6> >>?< =45FLEO ?D> 6?D>64465==O D44<>4?L=<E V=EFDG<5=FV6 

=4 >LF4?F 5?>>G5==-F5E=>?>7V=. &D44<FV==<= ?>4V? =4 >E=>6=V, 4>?><V6=V, 

G?D46?V=EL>V = ?D>F5E< D>76<F>G, 557EG<=V6=>, 4>76>?OT 6V4>5D47<F< 

DG=>FV>=4?L=G D>774?G65=VEFL 4VO?L=>EFV >D74=V74FVW, ?D>F5 =5 44T 7<>7< ?>6=>N 

<VD>N 6<>>D5<<F< FV ?D>F5E<, M> 557?>E5D54=L> ?>6¾O74=V 7 4V46<F4?V74FVTN F4 

EF6>DNNFL V==>64FV==5 ?V4�DG=FO 4?O L6<4><E D<=>>6<E 7<V=. %4<5 F><G << 

?D>?>=GT<> 4>44F>>6> 74?D>644<F< >4F57>DVN «?D>F5E< F<DD>6V74FVW F4 
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V=DD4EFDG>FGD=>W V=F57D4FVW», >E>V?L>< E4<5 6>=< <>6GFL EF4F< >?NG>6<<< 

4D4=65D4<< EFD4F57VW D54?V74FVW 5?>>G5==G. 

�<6G5 =46545=> G7474?L=5=G F45?. 1.7, 45, >>DV< FD44<FV==>7> ?>4V?G =4 

>E=>6=V, 4>?><V6=V, G?D46?V=EL>V F4 ?D>F5E< D>76<F>G, 6<>>D5<?5=> >>D5<G 7DG?G 

?D>F5EV6 «F<DD>6V74FVW F4 V=DD4EFDG>FGD=>W V=F57D4FVW», ?>6¾O74=G 557?>E5D54=L> 7 

6?D>64465==O< 5?>>G5==G G< V=L<E F<DD>6<E DVL5=L. 

 

&45?<FO 1.7 

�6F>DEL>4 >?4E<DV>4FVO 5V7=5E-?D>F5EV6 

�DG?4 5V7=5E-

?D>F5EV6 

%4D4>F5D=V D<E< �D<>?44< �>F5=FV4? 

6?D>64465==O 

5?>>G5==-F5E=>?>7V= 

1. �E=>6=V 

?D>F5E< 

�4557?5GGNFL EF6>D5==O 

?D>4G>FG/?>E?G7<; 

557?>E5D54=V= ?D<5GF>>; 

D>D<GNFL E?>6<6GG 

FV==VEFL 

�<D>5=<FF6>, 

?>7VEF<>4, <4D>5F<=7, 

?D>446, ?>EF4G4==O 

�<E>><=, >E>V?L>< 

?D>7>DVEFL V 557?5G=V 

FD4=E4>FVW EGFFT6> 

?V46<MGNFL 

5D5>F<6=VEFL 

2. �>?><V6=V 

?D>F5E< 

�V4FD<<GNFL 

V=DD4EFDG>FGDG >><?4=VW; 

E?>6<64G4<< 6<EFG?4NFL 

6=GFDVL=V ?V4D>74V?< 

IT-?V4FD<<>4, >44D>6V 

?D>F54GD< (HR), 

ND<4<G=<= EG?D>6V4, 

5GE74?F5DVO 

%5D54=V=, >E>V?L>< 

45O>V 5?5<5=F< 

<>6=4 ?5D565EF< =4 

E<4DF->>=FD4>F<, 4?5 

=5 6EV 

3. '?D46?V=EL>V 

?D>F5E< 

�>>D4<=4FVO D5EGDEV6, 

6<7=4G5==O EFD4F57V=; =5 

75=5DGNFL =4?DO<G 

4>44=>W 64DF>EFV 

�?4=G64==O, >5?V>, 

5N465FG64==O, 

>>=FD>?L, 4=4?VF<>4 

�4?56<FL 6V4 

<4ELF45V6; 

6<>>D<EF4==O 

5?>>G5== <>65 

4>?><>7F< G 

?D>7>D>EFV 

6V4EF565==O DVL5=L 

4. �D>F5E< 

D>76<F>G 

�DVT=F>64=V =4 V==>64FVW, 

4>67>EFD>>>6G 

?5DE?5>F<6G, D>D<G64==O 

=>6<E ?D>4G>FV6/?>E?G7 

�>E?V4=<FL>>-

>>=EFDG>F>DEL>V 

D>5>F<, 6?D>64465==O 

=>6<E F5E=>?>7V=, 

R&D-?D>5>F< 

�<E>><=, 7>>D5<4 G 

G4EF<=V ?4DF=5DEL><E 

V==>64FV= F4 

45F5=FD4?V7>64=<E 

??4FD>D< (DAO) 

5. �D>F5E< 

F<DD>6V74FVW F4 

V=DD4EFDG>FGD=>W 

V=F57D4FVW 

�>E5D5465=V E4<5 =4 

?5D5E>4V 4> F<DD>6<E 

F5E=>?>7V= (5?>>G5==, Big 

Data, AI F>M>) 

�V7D4FVO =4 

45F5=FD4?V7>64=V 

??4FD>D<<, V=F57D4FVO 

IoT-DVL5=L, ?5D5EV4 

6V4 ERP 4> E<4DF-

>>=FD4>FV6 

�G65 6<E>><=, 

>E>V?L>< FV ?D>F5E< 

557?>E5D54=L> 

E?DO<>64=V =4 

6<>>D<EF4==O 

5?>>G5==-DVL5=L 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V 44=<E [1; 7; 13; 68]. 
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�D7G<5=F>64=VEFL F4>>W >?4E<DV>4FVW 7G<>6?5=4 =4E4<?5D54 E4D4>F5D>< 

EGG4E=>7> F5E=>?>7VG=>7> ?D>D<6G. />M> >E=>6=V, 4>?><V6=V F4 G?D46?V=EL>V 

?D>F5E< 6V4>5D464NFL ?>F>G=<= EF4= V 74557?5GGNFL EF45V?L=5 DG=>FV>=G64==O 

?V4?D<T<EF64, F> 6?D>64465==O 5?>>G5==G =5DV4>> 6<<474T 7?<5>>>W ?5D55G4>6< 

>>D?>D4F<6=>W V=DD4EFDG>FGD< = EF6>D5==O E?5F<DVG=<E <V6?D>F5E=<E >4=4?V6. ' 

FL><G >>=F5>EFV 76<G=V D>7?>4V?5==O =4 «6<D>5=<FF6>», «<4D>5F<=7» G< 

«G?D46?V=EL>V DVL5==O» =5 74664< 44NFL 7<>7G ?>54G<F<, 45 E4<5 V O><< G<=>< 

64DF> V=F57DG64F< 45F5=FD4?V7>64=<= D5TEFD. %F6>D5==O >>D5<>W 7DG?< «?D>F5EV6 

F<DD>6V74FVW F4 V=DD4EFDG>FGD=>W V=F57D4FVW» 44T <>6?<6VEFL 6<65EF< 6 >>D5<G 

??>M<=G ?D>T>F< = ?V4?D>F5E<, M> 557?>E5D54=L> ?>6¾O74=V 7 D5V=6<=VD<=7>< 

?V4E>4G 4> 755DV74==O, ?5D544GV F4 65D<DV>4FVW 44=<E. 

�>4=>G4E EGF> «?D>F5E< D>76<F>G», ?>?D< E6>N V==>64FV==G E?DO<>64=VEFL, 

?5D5646=> EF>EGNFLEO 4>67>EFD>>>6<E =4?DO<V6 V R&D-4>F<6=>EF5= G <564E 

?D>4G>FVW G< E5D6VEV6. �4F><VEFL 4V46<F4?V74FVO 744F=4 6??<64F< =5 FV?L>< =4 

EF6>D5==O =>6<E ?D>4G>FV6, 4 = =4 >D74=V74FV==G ?>7V>G, >><??5>E >5DG64==O 

D<7<>4<<, ND<4<G=V 674T<<=< F4 V=LV 4E?5>F<, O>V 6<E>4OFL 74 <56V >?4E<G=<E 

?>=OFL «D>76<F>>» G< «64>E>>=4?5==O». %4<5 F><G ?D>?>7<FVO 6<>>D5<<F< >>D5<G 

7DG?G 4?O ?D>F5EV6 F<DD>6V74FVW 3 F5 =5 4G5?N64==O >4F57>DVW «D>76<F>>», 4 

?>E<?5==O WW 7 >7?O4G =4 ?D<>?44=V = E<EF5<=V 6<<>7< F<DD>6>W 5?>E<. 

� =4G>>6>7> ?>7?O4G, 74?D>6446G64=4 >4F57>DVO «?D>F5EV6 F<DD>6V74FVW F4 

V=DD4EFDG>FGD=>W V=F57D4FVW» G77>46GTFLEO 7V E?>EF5D565==O<< =<7>< 4>E?V4=<>V6 

M>4> =5>5EV4=>EFV E<EF5<=>7> ?V4E>4G 4> �&-FD4=ED>D<4FV=. �6F>D<, O>V 6<6G4NFL 

D5V=6<=VD<=7 7 GD4EG64==O< V=D>D<4FV==<E V==>64FV=, =47>?>LGNFL =4 F><G, M> 

>?4E<G=V «>E=>6=V» F4 «4>?><V6=V» ?D>F5E< =5DV4>> =5 6D4E>6GNFL F>G>> 4>F<>G 7 

F5E=>?>7VG=<<< ??4FD>D<4<< [150; 151]. �V4?>6V4=>, ?V4?D<T<EF64 <>6GFL EGFFT6> 

=54>>FV=N64F< E>?44=VEFL V >><??5>E=VEFL ?5D5E>4G =4 45F5=FD4?V7>64=V DVL5==O, 

>>?< =4 5F4?V ??4=G64==O F4>4 V=DD4EFDG>FGD4 =5 6V4>5D465=4 O> >>D5<<= 

EFD4F57VG=<= 5?>> ?D>F5EV6. 

&4><< G<=><, ?D>?>=>64=4 46F>DEL>4 >?4E<DV>4FVO, 45 66>4<FLEO ?¾OF4 7DG?4 

?D>F5EV6, ?>6¾O74=<E V7 F<DD>6<<< ?5D5F6>D5==O<<, =45G64T >E>5?<6>W 647< G 
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<564E ?V47>F>6>< = D54?V74FVW 5?>>G5==-?D>T>FV6. �464O>< FV= 45F4?V74FVW <>6=4 

6EF4=>6<F< =5 ?<L5, O> ?56=<= 6V44V? G< 5V7=5E-?D>F5E <>6GFL >FD<<4F< 6<7>4G 6V4 

45F5=FD4?V7>64=>W F5E=>?>7VW, 4 = O>V E4<5 4VW 64DF> 74V=E=<F< 4?O =4?56=>W 

V=F57D4FVW 5?>>G5==G 7 VE=GNG<<< ERP/CRM-E<EF5<4<<, =4E>V?L>< EGFFT6<<< 

5G4GFL 7<V=< 6 EFDG>FGDV 44=<E F4 <>45?OE 674T<>4VW, 4 F4>>6 G O><= E?>EV5 

6<5G4>6G64F< ?4DF=5DEL>V ?4=FN7< (?4=FN7< ?>EF4G4=L, ?>7VEF<>G 45> 

G?D46?V=EL>G 65DF<>4?L). ' D57G?LF4FV ?V4?D<T<EF64 7<>6GFL D>7D>5?OF< 5V?LL 

D54?VEF<G=V = ?D4>F<G=> >5�DG=F>64=V 4>D>6=V >4DF< 6?D>64465==O 5?>>G5==G F4 

>FD<<G64F< 4>67>EFD>>>6<= 5D5>F 6V4 =>7> 74EF>EG64==O G 5V7=5E-?D>F5E4E. 

�>4=>G4E EGG4E=4 =4G>4 ?D>?>=GT DV7=V ?V4E>4< 4> FD4=ED>D<4FVW 5V7=5E-

?D>F5EV6, O>V E?DO<>64=V =4 ?V46<M5==O WE 5D5>F<6=>EFV, 444?F<6=>EFV F4 

D57G?LF4F<6=>EFV. ' EGG4E=><G =4G>>6><G 4<E>GDEV FD4=ED>D<4FVO 5V7=5E-?D>F5EV6 

FD4>FGTFLEO O> >><??5>E=<= ?V4EV4 4> 64>E>>=4?5==O 4VO?L=>EFV >D74=V74FVW, M> 

>E>??NT ?5D57?O4, >?F<<V74FVN F4 6?D>64465==O V==>64FV= 4?O ?V46<M5==O 

?D>4G>F<6=>EFV, 7=<65==O 6<FD4F V ?>>D4M5==O O>>EFV ?>E?G7 45> ?D>4G>FVW [188]. 

�<5VD ?V4E>4G 4> FD4=ED>D<4FVW 74?56<FL 6V4 E?5F<DV>< ?V4?D<T<EF64, 

EFD4F57VG=<E FV?5= F4 4>EFG?=<E D5EGDEV6. 

$5V=6<=VD<=7 T >4=<< V7 =4=5V?LL D44<>4?L=<E ?V4E>4V6 4> FD4=ED>D<4FVW, V 

E?DO<>64=<= =4 4>EO7=5==O >4D4<=4?L=<E 7<V=. /> 747=4G4T �4DDV=�F>=, F5= ?V4EV4 

?5D5454G4T «>5=G?5==O» ?>F>G=<E ?D>F5EV6 V WE=N D>7D>5>G 7 =G?O 4?O 4>EO7=5==O 

<4>E<<4?L=<E ?>>D4M5=L G G4EV 6<>>=4==O, 6<FD4F4E V O>>EFV [190]. $5V=6<=VD<=7 

5V7=5E-?D>F5EV6 547GTFLEO =4 D>7G<V==V ?>FD55 >?VT=FV6 V ?5D5454G4T G77>465=G 

674T<>4VN ?D4FV6=<>V6 744?O 4>EO7=5==O E?V?L=>W <5F<. �>7> 7>?>6=4 <5F4 3 

L6<4>4 444?F4FVO ?V4?D<T<EF64 4> 7<V= G 74?<F4E E?>6<64GV6, ?V46<M5==O 

5D5>F<6=>EFV >?5D4FV==>W 4VO?L=>EFV F4 EGFFT65 7=<65==O 6<FD4F G 6<D>5=<G>-

75GF>6<E ?D>F5E4E.  

�E=>6=<<< E4D4>F5D<EF<>4<< D5V=6<=VD<=7G T 6V4<>64 6V4 74EF4DV?<E ?D46<? 

6545==O 5V7=5EG, D44<>4?L=4 ?5D55G4>64 7>E?>44DEL>>W 4VO?L=>EFV, V=F57D4FVO 

EGG4E=<E V=D>D<4FV==<E F5E=>?>7V= F4 4>EO7=5==O 7=4G=>7> ?>>D4M5==O >?NG>6<E 
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?>>47=<>V6 4VO?L=>EFV ?V4?D<T<EF64. $5V=6<=VD<=7 7476<G4= 74EF>E>6GNFL G 

6<?44>4E:  

1) >D<7< G5D57 =5>>=>GD5=F=V 6<FD4F< 45> 6FD4FG >?VT=FV6;  

2) EF45V?L=>7> ?>F>G=>7> EF4=G, 4?5 7V E?45><<< ?D>7=>74<< <4=5GF=L>W 

4VO?L=>EFV;  

3) G L6<4>>7D>EF4NG<E >><?4=VOE, O>V 7464O>< D5V=6<=VD<=7G 5V7=5E ?D>F5EV6 

EF6>DNNFL G=V>4?L=V >>=>GD5=F=V ?5D5647<. 

$5V=6<=VD<=7 G4EF> EG?D>6>46GTFLEO ?5D5E>4>< 6V4 ?V=V==>-DG=>FV>=4?L=>W 

4> ?D>F5E=>->DVT=F>64=>W >D74=V74FVW, 45 >?NG>6<< T ?4=FN6>> EF6>D5==O 

E?>6<6G>W 64DF>EFV. $54?V74FVO 44=>7> <5F>4G 6>?NG4T F4>V 5F4?<:  

1) 4=4?V7 VE=GNG<E 5V7=5E-?D>F5EV6 4?O 6<7=4G5==O WE=VE E<?L=<E V E?45><E 

EF>DV=;  

2) D>7D>5>G 5F4?>==>W <>45?V >D74=V74FVW 5V7=5EG 7 ?>EF4=>6>>N FV?5= F4 

>FV=>>N D57G?LF4FV6;  

3) D54?V74FVN FV?5= <>45?V, <V=V<V74FVN =574F<6=<E G<==<>V6 V 74?D>64465==O 

=>6>7> EF<?N G?D46?V==O;  

4) D57G?N64==O V=F57D>64=<E ?D>F5EV6 74 4>?><>7>N 55=G<4D>V=7G ?VE?O 

6?D>64465==O 7<V=. 

Lean Management, 45> >>=F5?FVO «>M44?<6>7> 6<D>5=<FF64», T ?V4E>4><, 

E?DO<>64=<< =4 GEG=5==O 6EVE 6<4V6 6FD4F G ?D>F5E4E. �E=>6=<<< ?D<=F<?4<< 

FL>7> ?V4E>4G T EF6>D5==O FV==>EFV 4?O E?>6<64G4, 7<5=L5==O =5?D>4G>F<6=<E 

6<FD4F V ?V46<M5==O 5D5>F<6=>EFV G5D57 ?>EFV==5 64>E>>=4?5==O. Lean G4EF> 

6<>>D<EF>6GTFLEO 6 74?G7OE, 45 646?<64 L6<4>VEFL 6<>>=4==O ?D>F5EV6 V >>=FD>?L 

6<FD4F, =4?D<>?44 G 6<D>5=<FF6V G< ?>7VEF<FV. �464O>< 6?D>64465==N Lean 

Management ?V4?D<T<EF64 <>6GFL 7<5=L<F< G4E 6<>>=4==O 74<>6?5=L, 

>?F<<V7G64F< 6<>>D<EF4==O D5EGDEV6 F4 E>>D>F<F< =5?D>4G>F<6=V >?5D4FVW [302]. 

Agile-?V4E>4< =45G?< ?>?G?OD=>EFV 7464O>< E6>W= 744F=>EFV 74557?5GG64F< 

7=GG>VEFL V 444?F<6=VEFL G 7<V==><G E5D54>6<MV. &5= ?V4EV4 547GTFLEO =4 

VF5D4F<6=><G ?D>F5EV 6?D>64465==O 7<V=, >DVT=F>64=><G =4 E?V6?D4FN, 6V4>D<FVEFL 

4> V==>64FV= V L6<4>5 4>EO7=5==O D57G?LF4FV6. ' 5V7=5E-?D>F5E4E Agile <>65 
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6<>>D<EF>6G64F<EO 4?O G?D46?V==O ?D>T>F4<<, 7>>D5<4 G ED5DV IT, <4D>5F<=7G G< 

D>7D>5>< ?D>4G>FV6, 45 L6<4>VEFL V 744F=VEFL 4> 444?F4FVW T >D<F<G=> 646?<6<<<. 

Agile-?V4EV4 4>76>?OT ?V4?D<T<EF64< <V=V<V7G64F< D<7<><, ?>6¾O74=V 7 

6?D>64465==O< V==>64FV=, F4 7>E5D54<F<EO =4 4>EO7=5==V FV?5= G5D57 ?>EFG?>6V 

?>>D4M5==O [93]. 

%>G4 6EV 747=4G5=V ?V4E>4< E?DO<>64=V =4 64>E>>=4?5==O 5V7=5E-?D>F5EV6, 

6>=< <4NFL DV7=G E?DO<>64=VEFL. $5V=6<=VD<=7 ?V4E>4<FL 4?O D44<>4?L=<E 7<V=, 

Lean Management 3 4?O ?V46<M5==O 5D5>F<6=>EFV, Agile 3 4?O 444?F4FVW 4> 7<V=, 4 

F5E=>?>7VW 3 4?O 6?D>64465==O V==>64FV=. �?F<<4?L=4 FD4=ED>D<4FVO G4EF> 

?>FD55GT ?>T4=4==O >V?L>>E ?V4E>4V6 74?56=> 6V4 E?5F<DV>< ?V4?D<T<EF64, 74?G7V 

F4 EFD4F57VG=<E FV?5=. &4>>6, 64DF> 747=4G<F<, M> EGG4E=4 FD4=ED>D<4FVO 5V7=5E-

?D>F5EV6 =5<>6?<64 557 6?D>64465==O F5E=>?>7V=, O>V E?D<ONFL 46F><4F<74FVW, 

?D>7>D>EFV F4 557?5FV. %5D54 V=EFDG<5=FV6 FD4=ED>D<4FVW >E>5?<65 <VEF5 74=<4NFL 

5?>>G5==-F5E=>?>7VW, LFGG=<= V=F5?5>F V Big Data. �4?D<>?44, 5?>>G5== 4>76>?OT 

46F><4F<7G64F< ?D>F5E< G5D57 E<4DF->>=FD4>F<, 74557?5GG64F< ?D>7>DVEFL ?4=FN74 

?>EF4G4==O F4 7=<6G64F< D<7<>< L4ED4=EF64.  

�?>>G5==-F5E=>?>7VW EF4?< V=EFDG<5=F><, 744F=<< FD4=ED>D<G64F< 5V7=5E-

?D>F5E< 7>>D5<4 74 D4EG=>> 6?D>64465==O E<4DF->>=FD4>FV6 3 46F><4F<7>64=<E 

?D>7D4<, M> 6<>>=GNFLEO =4 5?>>G5==V V 74D4=FGNFL 6<>>=4==O G<>6 4>7>6>DG 557 

GG4EFV FD5FL>W EF>D>=<. ' >>=F5>EFV 5V7=5E-?D>F5EV6 6>=< 7=4G=> E>>D>GGNFL 

6<FD4F< =4 ND<4<G=<= EG?D>6V4 V 7=<6GNFL D<7<>< ?N4EL><E ?><<?>>. �4?D<>?44, 

G ?4=FN74E ?>EF4G4==O 6<>>D<EF4==O E<4DF->>=FD4>FV6 4>76>?OT 46F><4F<G=> 

74V=E=N64F< >??4FG ?>EF4G4?L=<>4< ?VE?O >FD<<4==O F>64DV6, ?5D56VD5=<E 74 

4>?><>7>N IoT-44FG<>V6 [259]. &4>V E<EF5<< 665 4>F<6=> 6<>>D<EF>6GNFLEO 

>><?4=VO<<, O>->F Walmart, 4?O <>=VF>D<=7G ?>EF46>> ?D>4G>FV6 E4DGG64==O.  

' E>?44=<E ?4=FN74E ?>EF4G4==O 5?>>G5== 4>76>?OT 6V4EF56G64F< >>65= 

5F4? 6<D>5=<FF64 F4 4>EF46>< ?D>4G>FVW. �>6=4 FD4=E4>FVO, 74?<E4=4 6 5?>>G5==, 

EF4T =57<V==>N F4 4>EFG?=>N 4?O ?5D56VD>< [176]. �4?D<>?44, ??4FD>D<<, O>->F 

IBM Food Trust, 4>76>?ONFL ?>EF4G4?L=<>4< V E?>6<64G4< >FD<<G64F< V=D>D<4FVN 
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?D> ?>E>465==O F>64DV6 G D56<<V D54?L=>7> G4EG, M> <V=V<V7GT D<7<> L4ED4=EF64 

F4 74557?5GGT 4>6VDG <V6 EF>D>=4<< [195].  

�4 >E=>6V 4=4?V7G =4G>>6<E 4>E?V465=L F4 ?D4>F<G=>7> 74EF>EG64==O 

5?>>G5==-F5E=>?>7V= <>6=4 7D>5<F< 6<E=>6>>, M> WE V=F57D4FVO G 5V7=5E-?D>F5E< 

<4T 7=4G=<= ?>F5=FV4? 4?O >?F<<V74FVW 4VO?L=>EFV ?V4?D<T<EF6, ?V46<M5==O 

?D>7>D>EFV, 5D5>F<6=>EFV F4 557?5><. �D>F5 6?D>64465==O 5?>>G5==G ?>FD55GT 

>><??5>E=>7> ?V4E>4G, M> 6>?NG4T EFD4F57VG=5 ??4=G64==O, >FV=>G 7>F>6=>EFV 

?V4?D<T<EF64 4> 7<V= F4 444?F4FVN VE=GNG<E ?D>F5EV6 4> F5E=>?>7VG=<E V==>64FV=. 

�>DV6=OT<> >E>5?<6>EFV G?D46?V==O ?D>F5E4<< =4 >E=>6V 5?>>G5==G F4 

FD44<FV==<E E<EF5< (F45?. 1.8). 

&45?<FO 1.8 

�>DV6=O==O G?D46?V==O ?D>F5E4<< =4 >E=>6V 5?>>G5==G F4 FD44<FV==<E E<EF5< 

�D<F5DV= �?>>G5==-F5E=>?>7VW &D44<FV==V E<EF5<< G?D46?V==O 

�D>7>DVEFL �<E>>4: GEV FD4=E4>FVW 4>EFG?=V 4?O 

?5D56VD>< 6 D54?L=><G G4EV. 

�5<565=4: 74?56<FL 6V4 

F5=FD4?V7>64=>7> >>=FD>?N. 

�57?5>4 44=<E �D<?F>7D4DVG=<= 74E<EF, 

=57<V==VEFL 74?<EV6. 

�4?56=VEFL 6V4 F5=FD4?V7>64=<E 

E5D65DV6, 6D47?<6VEFL 4> 7?4<V6. 

�6F><4F<74FVO %<4DF->>=FD4>F< 6<>>=GNFL 

>?5D4FVW 46F><4F<G=>. 

�>FD554 G 7>6=VL=VE 

?D>7D4<=<E DVL5==OE 45> 

DGG=V= D>5>FV. 

�<FD4F< =4 

FD4=E4>FVW 

�<7L>V: 6V4EGF=VEFL ?>E5D54=<>V6. �<E>>V G5D57 74?GG5==O 

?>E5D54=<>V6. 

�=GG>VEFL �>65 5GF< >5<565=>N 4?O 45O><E 

444?F4FV==<E DVL5=L. 

�57L5 444?FGTFLEO 4> 

V=4<6V4G4?L=<E ?>FD55. 

%FV=>VEFL 4> 75>W6 �<E>>4 G5D57 45F5=FD4?V74FVN. 'D47?<6VEFL G5D57 

F5=FD4?V7>64=G 4DEVF5>FGDG. 

�>F5=FV4? 

V==>64FV= 

�>6V 5V7=5E-<>45?V, =4?D<>?44, DAO 

(45F5=FD4?V7>64=V 46F>=><=V 

>D74=V74FVW). 

�5<565=<= FD44<FV==<<< 

?V4E>44<< 4> G?D46?V==O. 

�65D5?>: ED>D<>64=> 46F>D><. 

 

�4 >E=>6V ?>44=>7> ?>DV6=O==O D>5<<> 6<E=>6>>, M> 5?>>G5== 74557?5GGT 

>D4MG ?D>7>DVEFL, 557?5>G F4 46F><4F<74FVN, 4?5 <>65 6<<474F< 6<E>><E 
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?>G4F>>6<E 6<FD4F. &D44<FV==V E<EF5<< >D4M5 ?V4E>4OFL 4?O =565?<><E G< 

=5EF4=44DF=<E >?5D4FV=, 4?5 =5 744F=V 74557?5G<F< F4>V ?5D5647<, O> 

45F5=FD4?V74FVO G< E<4DF->>=FD4>F<. 

�464O>< >D<?F>7D4DVG=<< <5F>44<, 5?>>G5== 74D4=FGT 6<E>><= DV65=L 

74E<EFG 44=<E. &5 >E>5?<6> 646?<6> 6 F4><E 74?G7OE, O> >E>D>=4 74>D>6¾O, 45 

>>=DV45=FV==VEFL ?4FVT=FV6 T 646?<6>N E>?44>6>N ?D<64F=>EFV. �4?D<>?44, 

??4FD>D<<, O>->F MedRec, 6<>>D<EF>6GNFL 5?>>G5== 4?O 557?5G=>7> G?D46?V==O 

<54<G=<<< 74?<E4<<, 4>76>?ONG< ?4FVT=F4< V ?V>4DO< ?57>> >5<V=N64F<EO 44=<<< 

557 D<7<>G WE 6FD4F< G< =5E4=>FV>=>64=>7> 4>EFG?G [87].  

�F65, F5E=>?>7VO 5?>>G5==G <4T 7=4G=<= ?>F5=FV4? 4?O FD4=ED>D<4FVW 5V7=5E-

?D>F5EV6, ?D>?>=GNG< 46F><4F<74FVN, >?F<<V74FVN, ?D>7>DVEFL F4 6<E>><= DV65=L 

74E<EFG 44=<E. �>=4 4>76>?OT EGFFT6> E>>D>F<F< 6<FD4F< V G4E =4 6<>>=4==O 

>?5D4FV= 7464O>< GEG=5==N ?>E5D54=<>V6 F4 6<>>D<EF4==N E<4DF->>=FD4>FV6. 

�D>7>DVEFL V <>6?<6VEFL 6V4EF565==O V=D>D<4FVW <V=V<V7GNFL D<7<>< L4ED4=EF64, 

M> >E>5?<6> 646?<6> 4?O E>?44=<E 5V7=5E-?4=FN7V6. �5F5=FD4?V7>64=<= E4D4>F5D 

5?>>G5==G 74557?5GGT =44V==<= 74E<EF >>=DV45=FV==<E 44=<E, M> <4T >?NG>65 

7=4G5==O 4?O ?V4?D<T<EF6 G 74?G7OE 7 ?V46<M5=<<< 6<<>74<< 4> 557?5><. 

�4=4>, 4?O 5D5>F<6=>7> 6?D>64465==O 5?>>G5==G, >><?4=VO< =5>5EV4=> 

D5F5?L=> ?V4E>4<F< 4> FL>7> ?D>F5EG, 45 >?NG>6>N G<>6>N T >FV=>4 7>F>6=>EFV 

?V4?D<T<EF64, M> 6>?NG4T 4=4?V7 F5E=>?>7VG=>W 547<, >64?VDV>4FVW ?5DE>=4?G F4 

<>6?<6<E 54D¾TDV6. �=F57D4FVO 5?>>G5==G <4T EF4F< G4EF<=>N 7474?L=>W F<DD>6>W 

EFD4F57VW, E?DO<>64=>W =4 >?F<<V74FVN >?NG>6<E 5V7=5E-?D>F5EV6. �46G4==O 

E?V6D>5VF=<>V6 V 74?GE> ?V?>F=<E ?D>T>FV6 4>76>?OFL >FV=<F< 5D5>F<6=VEFL 

F5E=>?>7VW F4 444?FG64F< WW 4> ?>FD55 >><?4=VW. %?V6?D4FO 7 5>E?5DF4<< F4 

F5E=>?>7VG=<<< ?4DF=5D4<< T 646?<6<< >D>>>< 4?O 7=<65==O D<7<>V6 V L6<4>>7> 

6?D>64465==O. 

�F65, FD44<FV==V ?V4E>4< 4> >?F<<V74FVW 5V7=5E-?D>F5EV6 G65 =5 74664< 

<>6GFL 74557?5G<F< >GV>G64=G 7=GG>VEFL F4 DV65=L V==>64FV=, F>4V O> 5?>>G5==-

F5E=>?>7VW 6V4>D<64NFL =>6V <>6?<6>EFV O> 4?O 65?<><E, F4> V 4?O <4?<E 

?V4?D<T<EF6.  
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�4=VTN 7 >?NG>6<E ?D>5?5<, 7 O><<< EF<>4NFLEO EGG4E=V >><?4=VW, T 

=54>EF4F=V= DV65=L 4>6VD< <V6 GG4E=<>4<< 5V7=5E-?D>F5EV6. &D44<FV==V E<EF5<< 

G?D46?V==O 7=4G=>N <VD>N 74?564FL 6V4 =4O6=>EFV ?>E5D54=<>V6 (54=>V6, =>F4DVGEV6, 

4G4<FV6), M> 75V?LLGT >V?L>VEFL FD4=E4>FV=, G4E WE >5D>5>< F4 6<FD4F< =4 EG?D>6V4. 

� V=L>7> 5>>G, 5?>>G5== 7464O>< E6>W= 45F5=FD4?V7>64=V= ?D<D>4V F4 =57<V==>EFV 

44=<E =444T <>6?<6VEFL >>6=><G GG4E=<>G <5D56V ?5D56VDOF< E?D466=VEFL 74?<EV6 

G D56<<V D54?L=>7> G4EG. &4>4 E<EF5<4 ?V46<MGT 7474?L=<= DV65=L ?D>7>D>EFV, 

>E>V?L>< 6EV FD4=E4>FVW DV>EGNFLEO G 6V4>D<F><G ?4=FN7G 5?>>V6, 4 WE=O 

<>4<DV>4FVO ?>FD55GT 77>4< 5V?LL>EFV 6G7?V6 <5D56V. 

� F>G>< 7>DG >?4E<G=<E 5V7=5E-?D>F5EV6, ?D>7>DVEFL =4476<G4==> 646?<64 6 

F4><E 74?G7OE, O> ?>7VEF<>4 F4 ?4=FN7 ?>EF4G4==O. �4 4>?><>7>N 5?>>G5==G >>6=<= 

5F4? DGEG F>64DG D5TEFDGTFLEO G D>7?>4V?5=><G D5TEFDV, M> <V=V<V7GT V<>6VD=VEFL 

L4ED4=EF64 G< D4?LE<DV>4FVW 4>>G<5=FV6. �5V?LL5==O ?D>7>D>EFV <4T =5 ?<L5 

F5E=VG=5, 4 = EFD4F57VG=5 7=4G5==O. �?O ?V4?D<T<EF6, M> ?D4FNNFL G 7?>54?L=<E 

?4=FN74E ?>EF46>>, ?D>7>DVEFL EF4T 647><<< D4>F>D>< >>=>GD5=F>E?D><>6=>EFV. 

�><?4=VW <>6GFL 6<>>D<EF>6G64F< F5E=>?>7VN 5?>>G5==G 4?O ?V4F65D465==O 

?>E>465==O E<D>6<=<, 74557?5G5==O 6V4?>6V4=>EFV 5>>?>7VG=<< EF4=44DF4< G< 

4>6545==O E>FV4?L=>W 6V4?>6V44?L=>EFV, M> 4>?><474T W< ?>7<FV>=G64F< E6V= 

?D>4G>F =4 D<=>G O> 5V?LL =44V==<=, «G<EF<=» G< 6<7>F>6?5=<= V7 4>FD<<4==O< 

?D46 ?N4<=< F4 4>6>V??O. 

�=L>N EGFFT6>N ?5D5647>N 74EF>EG64==O 5?>>G5==G 6 5V7=5E-?D>F5E4E T 

?>F5=FV4? 4?O 7=<65==O >?5D4FV==<E 6<FD4F. ' FD44<FV==<E E<EF5<4E G4EF> T 

?>FD554 G 74?GG5==V ?>E5D54=<>V6, O>V 74557?5GGNFL 4>6VDG <V6 EF>D>=4<< 45> 

?D>6>4OFL 4G4<F. � G<>64E 5?>>G5==G F4>4 FD5FO EF>D>=4 EF4T 7=4G=>N <VD>N 

74=6>N, >E>V?L>< 6EO ?>7V>4 G7>4< 65G4>64=4 6 45F5=FD4?V7>64=G <5D56G, O>4 E4<4 

?> E>5V T =57<V==>N V >D<?F>7D4DVG=> 74E<M5=>N. 

�DV< 7<5=L5==O FD4=E4>FV==<E 6<FD4F, 5?>>G5==-F5E=>?>7VW E?D<ONFL F4>>6 

V ?D<E>>D5==N E4<<E >?5D4FV=. ' >>=F5>EFV <V6=4D>4=>W F>D7V6?V G< ?>7VEF<>< G4E 

6V4V7D4T 6<DVL4?L=G D>?L: L6<4>5 ?V4F65D465==O ?>EF4G4==O, >D>D<?5==O 

=5>5EV4=<E 4>>G<5=FV6 F4 ?D>6545==O D>7D4EG=>V6 44T 7<>7G G=<>4F< 74FD<<>> V 
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LFD4D=<E E4=>FV=. �D5LF>N, E>>D>G5==O FD<64?>EFV G7>4 <4T ?>7<F<6=<= 6??<6 =4 

7474?L=G >>=>GD5=F>E?D><>6=VEFL >><?4=VW F4 44T W= 7<>7G L6<4L5 D547G64F< =4 

7<V=< ?>?<FG. 

�<E>>4 5D5>F<6=VEFL V 7=<65==O 6<FD4F ?>F5=FV==> <>6GFL 74557?5G<F< 

EFD4F57VG=G ?5D5647G ?V4?D<T<EF64<, M> 6?D>6446GNFL 5?>>G5== ?5DL<<<, 

>E>V?L>< 6>=< 7<>6GFL =44464F< ?>E?G7< 74 5V?LL 6<7V4=>N FV=>N 45> 7 >D4M<< 

E5D6VE><. &5 >>D5?NT 7 V45TN �4=>?4 �>DF5D4 ?D> G=V>4?L=VEFL 5V7=5E-?D>F5EV6, 

7464O>< O>V= <>6=4 EF6>D<F< EFV=>V >>=>GD5=F=V ?5D5647<. 

�>?D< G<E?5==V ?5D5647<, 6?D>64465==O 5?>>G5==G 6 D54?L=V 5V7=5E-?D>F5E< 

=5 ?>7546?5=5 FDG4=>MV6. �>-?5DL5, F5 4>6>?V 6<E>>4 64DFVEFL ?>G4F>>6<E 

V=65EF<FV=, >E>V?L>< 444?F4FVO ?V4 5?>>G5== 6<<474T D>7D>5>< =>6<E ?D>7D4<=<E 

DVL5=L V ?5D5?V47>F>6>< ?5DE>=4?G. �>-4DG75, G 5474FL>E ND<E4<>FVOE D57G?OF>D=5 

E5D54>6<M5 4?O 5?>>G5==G M5 =5 ED>D<>64=5. �5DV4>> >><?4=VW >?<=ONFLEO 6 

E<FG4FVW ?D46>6>W =56<7=4G5=>EFV, 4465 6V4EGF=V GVF>V 74>>=>446GV =>D<< M>4> 

«F<DD>6<E 4>7>6>DV6» G< D>D<4?L=<E 74E>5V6 74E<EFG GG4E=<>V6 5?>>G5==-<5D56V. 

�>-FD5FT, =5>5EV4=4 >64?VDV>>64=4 >><4=44 IT-D4EV6FV6, 6V4 O><E 74?56<FL V 

D54?V74FVO 5?>>G5==-?D>T>FV6, V =4?4LFG64==O WE ?V4 E?5F<DVG=V ?>FD55< 

>>=>D5F=>7> ?V4?D<T<EF64. 

'?D>64465==O 5?>>G5==-F5E=>?>7V= ?>FDV5=> D>77?O44F< =5 O> E4<>EFV==G 

<5FG, 4 O> 5?5<5=F 7474?L=>W F<DD>6>W FD4=ED>D<4FVW [42]. �?>>G5== ?>F5=FV==> 

744F5= ?>E<?<F< 6EV G>F<D< 6<4< 5V7=5E-?D>F5EV6 (>E=>6=V, 4>?><V6=V, G?D46?V=EL>V, 

?D>F5E< D>76<F>G), ?D>?>=GNG< 6<M<= EFG?V=L 46F><4F<74FVW, ?D>7>D>EFV = 

<>6?<6VEFL EF6>D5==O =>6<E D>D< 674T<>4VW 7 >?VT=F4<< F4 ?4DF=5D4<<. ' 

D57G?LF4FV ?V4?D<T<EF6> >FD<<GT E<EF5<=V ?5D5647<, M> <>6GFL 7G<>6<F< 

?V46<M5==O 5D5>F<6=>EFV, O>>EFV E5D6VEG F4 DV6=O 4>6VD< 4> =>7> ?D>?>7<FV=. 

&4><< G<=><, =4 ?V4EF46V 4=4?V7G =4G>>6>W ?VF5D4FGD< <>6=4 6<>>D5<<F< 464 

>?NG>6V 65>F>D<, 74 O><<< 5?>>G5==-F5E=>?>7VW 744F=V FD4=ED>D<G64F< 5V7=5E-

?D>F5E<: 56>?NFV==<= F4 4<D5>F<6=<= (D<E. 1.4). 
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$<E. 1.4. '7474?L=5=4 EE5<4 46>65>F>D=>W FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 ?V4 

6??<6>< 5?>>G5==-F5E=>?>7V= 

�65D5?>: ED>D<>64=> 46F>D><. 

 

�6>?NFV==<= 65>F>D 6<DV7=OTFLEO F<<, M> ?V4?D<T<EF6> ?>EFG?>6> V=F57DGT 

FV 5?>>G5==-F5E=>?>7VW, O>V 665 T =4 D<=>G F4 5G?< EF6>D5=V 6V4?>6V4=<<< 

>><?4=VO<< G< EF4DF4?4<<, G E6>W =4O6=V 5V7=5E-?D>F5E<, ?5D5646=> 6 F<E 

=4?DO<4E, 45 45F5=FD4?V7>64=4 EFDG>FGD4 6V4D47G 45<>=EFDGT =4=5V?LLG 6<7>4G. ' 

F4>><G D47V =5<4T ?>FD55< 6 7474?L=V= D5>D74=V74FVW 6EVTW E<EF5<< G?D46?V==O, 

>E>V?L>< 6?D>64465==O >E>??NT >>D5<V «6G7L>V» <VEFO, ?>6¾O74=V 7 =54>E>>=4?VEFN 

>>=FD>?N 45> 7 =44<VD=<<< >?5D4FV==<<< 6<FD4F4<<. �4?D<>?44, >><?4=VW <>6GFL 

6<5VD>>6> 74?D>6446G64F< 5?>>G5==-DVL5==O G ?4=FN7V ?>EF4G4==O G< ?D< D>5>FV 

7 >>=FD475=F4<<, ?5D56VDONG< 5D5>F<6=VEFL F5E=>?>7VW G ?V?>F=<E EF5=4DVOE F4 

&D44<FV==4 <>45?L 5V7=5E-?D>F5EV6 
(F5=FD4?V7>64=4 EFDG>FGD4 G?D46?V==O) 

����.&����� ���&�$ 
1) ?>>4?L=V ?V?>F=V ?D>T>F<; 
2) ?>5F4?=4 V=F57D4FVO; 
3) >5<565=<= >5EO7 7<V=; 
4) =<7L>V D<7<><, <5=LV 
6<7>4<; 
5) >DVT=F4FVO =4 «L6<4><= 
>5=E». 

��$��&����� 
(%&$�&���'���) ���&�$ 

1) 6>?NG5==O 5?>>G5==G G 
F<DD>6G EFD4F57VN >><?4=VW; 
2) 4=4?V7 7>F>6=>EFV V ?>LG> 
D5EGDEV6; 
3) 6<7=4G5==O 4>D>6=L>W >4DF<; 
4) ?>6=4 ?5D55G4>64 ?D>F5EV6; 
5) 7?<5>>4 >G?LFGD=4 
FD4=ED>D<4FVO. 

�>45?L 5V7=5E-?D>F5EV6, >>4<DV>>64=4 ?V4 5?>>G5== 
(E<4DF>>=FD4>F<, 45F5=FD4?V74FVO, ?V46<M5=4 ?D>7>DVEFL) 
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G=<>4NG< 7?>54?L=<E ?5D55G4>6. &4><= ?V4EV4 44T 7<>7G ?>EFG?>6> 4>EO74F< 

7=<65==O FD4=E4>FV==<E 6<FD4F, ?V46<M5==O ?D>7>D>EFV F4 ?>>D4M5==O O>>EFV 

44=<E, M> >E>5?<6> 4>FG4?L=> 6 G<>64E 6<E>>>W >>=>GD5=FVW F4 =5EF45V?L=<E 

D<=>V6. �4=>G4E=> 56>?NFV==4 <>45?L 7<5=LGT D<7<><, >E>V?L>< ?D4FV6=<>< 

>FD<<GNFL 7<>7G 444?FG64F<EO 4> =>6<E V=EFDG<5=FV6 557 DV7>>W 7<V=< 6EVTW 

>?5D4FV==>W E<EF5<<, 4 ?>7<F<6=<= 4>E6V4, =4>>?<G5=<= G ?>>4?L=<E ?V?>F4E, <>65 

?>L<DN64F<EO =4 V=LV 6V44V?< = ?D>F5E<, GF6>DNNG< E<=5D75F<G=<= 5D5>F. 

' <564E F4>>7> ?>EFG?>6>7> ?V4E>4G ?V4?D<T<EF6> 6<O6?OT >>=>D5F=V 

?D>5?5<<, M> 74?L<GNFL ?D>4G>F<6=VEFL G< 75V?LLGNFL 6<FD4F<, F4 74?GE>4T 

?>>4?L=V DVL5==O 7 6<>>D<EF4==O< 5?>>G5==G. �<O6?5=4 GE?VL=VEFL F<E DVL5=L ?V4 

G4E ?V?>F=<E ?D>T>FV6 =5 FV?L>< ?5D5>>=GT >5DV6=<FF6> 6 4>FV?L=>EFV 5V?LL 

<4ELF45=>W V=F57D4FVW, 4 = E?D<OT D>D<G64==N 4>E6V4G 6 >><4=4V, M> 4>?><474T 

<>4<DV>G64F< D57?4<5=F< = 4?7>D<F<< D>5>F<. �464O>< FL><G 56>?NFV==><G 

E4D4>F5DG >><?4=VO ?>EFG?>6> 74>?444T >E=>6G 4?O D>7L<D5=>7> 6<>>D<EF4==O 

45F5=FD4?V7>64=<E F5E=>?>7V= G DV7=<E E57<5=F4E 4VO?L=>EFV, 755DV74NG< 6>4=>G4E 

7=GG>VEFL V G=<>4NG< 7=4G=<E ?>G4F>>6<E V=65EF<FV=. &V E4<V 6?4EF<6>EFV, M> 

E?D<ONFL <V=V<V74FVW 6<FD4F V D<7<>V6, <>6GFL 7G<>6?N64F< = ?>6V?L=VL5 

?D>=<>=5==O 5?>>G5==G 6 >>D?>D4F<6=G >G?LFGDG: >E>V?L>< >>D5<V ?V4D>74V?< 

4VNFL 46F>=><=>, 5?>>G5== G4EF> VE=GT G D>D<4FV «>EFDV6FV6» V==>64FV=. �D>F5 F5= 

?D>F5E T ?D<D>4=<< >D>>><, >>?< ?V4?D<T<EF6> ?D47=5 7=4=F< >?F<<4?L=<= 54?4=E 

<V6 L6<4>VEFN 7<V= V D>7<VD5=<< >>=FD>?5< =44 D5EGDE4<<. 

�4 6V4<V=G 6V4 56>?NFV==>7> ?V4E>4G, 4<D5>F<6=4 FD4=ED>D<4FVO ?5D5454G4T 

E6V4><5 F4 <4ELF45=5 6?D>64465==O 5?>>G5==-F5E=>?>7V= G <564E 7474?L=>W 

F<DD>6>W EFD4F57VW ?V4?D<T<EF64. ' F4>><G 6<?44>G >5DV6=<FF6> =4 =4=6<M><G 

DV6=V GE64?NT DVL5==O ?5D5=F< 4> ?D<=F<?>6> V=L>W <>45?V 674T<>4VW, >>?< 

45F5=FD4?V7>64=4 V=DD4EFDG>FGD4 >E>??NT >?NG>6V 5V7=5E-?D>F5E< = <>65 

?>T4=G64F<EO 7 Big Data, AI G< IoT. &5= 65>F>D 6<<474T 45F4?L=>7> 4=4?V7G 

7>F>6=>EFV: >FV=NNFL F5E=VG=V <>6?<6>EFV =4O6=<E E<EF5<, DV65=L >><?5F5=FVW 

?5DE>=4?G = 6V4EF56GNFL D57G?OF>D=V >5<565==O, M>5 EF6>D<F< 4>D>6=N >4DFG 

?5D5E>4G. �4=<< V7 =4DV6=<E 5?5<5=FV6 4<D5>F<6=>W ?5D55G4>6< T D>D<G64==O 
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GVF>>W F<DD>6>W EFD4F57VW, O>4 6<7=4G4T ?>DO4>> V F5<?< 6?D>64465==O 5?>>G5==G 6 

GEV D5?564=F=V =4?DO<< 4VO?L=>EFV, 6V4 74>G?V65?L V ?>7VEF<>< 4> DV=4=E>6>7> >5?V>G 

F4 G?D46?V==O ?5DE>=4?><. �464O>< F4>><G ?V4E>4G ?V4?D<T<EF6> <>65 4>EO74F< 

7=4G=>7> 75V?LL5==O ?D>7>D>EFV F4 D44<>4?L=>7> 7=<65==O >?5D4FV==<E 6<FD4F, 4?5 

FV ?5D5647< EG?D>6>46GNFLEO E5D=>7=<<< ?>G4F>>6<<< V=65EF<FVO<< F4 6<E>><<< 

6<<>74<< 4> <5=546<5=FG, O><= <4T 6<6>4<F< 6EN >D74=V74FVN =4 =>6<= DV65=L 

DG=>FV>=G64==O. 

�>4V5=4 EFD4F57VG=4 >DVT=F4FVO =5 >5<56GTFLEO EGF> F5E=>?>7VG=>N 

?5D55G4>6>N, 4 74GV?4T = FD4=ED>D<4FVN >>D?>D4F<6=>W >G?LFGD<, >>?< 

7<V=NNFLEO 76<G=V >D74=V74FV==V EFDG>FGD< F4 D>D<< 76VF=>EFV. �><4=4< 6G4FLEO 

?D4FN64F< 7 D>7?>4V?5=<<< E<EF5<4<<, 4 6V4?>6V44?L=VEFL 74 >?5D4FVW <>65 

?5D5E>4<F< 557?>E5D54=L> 4> E<4DF->>=FD4>FV6. '=4E?V4>> FL>7> ?V4?D<T<EF6> 

<>65 EGFFT6> 6<?5D54<F< >>=>GD5=FV6, EF6>DNNG< G<>6< 4?O D44<>4?L=<E 

V==>64FV= V ?>5G4>6< 6?4E=<E 5?>>G5==-??4FD>D<. �>4=>G4E 4<D5>F<6=4 <>45?L 

FO7=5 74 E>5>N V 6<MV D<7<><: 5G4L-O><= 75V= 45> =54>E>>=4?VEFL F5E=VG=>7> 

DVL5==O 6??<64T 6V4D47G =4 >V?L>4 ?V4D>74V?V6 V <>65 GE>?44=<F< D>5>FG 6EVTW 

E<EF5<<. �4=4> E4<5 7464O>< FV?5E?DO<>64=><G E4D4>F5DG EFD4F57VG=>W 

FD4=ED>D<4FVW 5?>>G5==-V==>64FVW <>6GFL ?D<=>E<F< ?V4?D<T<EF6G 4>67>FD<64?V 

>>=>GD5=F=V ?5D5647< F4 ?V46<MG64F< =>7> EFV=>VEFL G 4<=4<VG=><G E5D54>6<MV. 

 

�<E=>6>< 4> D>74V?G 1 

 
�5DL<= D>74V? 4<E5DF4FV==>W D>5>F< ?D<E6OG5=> 4>E?V465==N F4 

G4>E>>=4?5==N F5>D5F<G=<E 74E44 56>?NFVW F4 >>=F5?FG4?L=<E 5?5<5=FV6 

5?>>G5==-F5E=>?>7V=. �D>6545=<= 4=4?V7 =4G>>6>W ?VF5D4FGD< 446 7<>7G 7D>5<F< 

=4EFG?=V 6<E=>6><.  

�4 >E=>6V 4>E?V465==O D4E>6<E 465D5? 6<7=4G5=>, M> 5?>>G5==-F5E=>?>7VW 

6<DV7=ONFLEO 45F5=FD4?V7>64=<< ?D<=F<?>< 755DV74==O F4 ?5D544GV 44=<E, 

>D<?F>7D4DVG=<< 74E<EF>< V=D>D<4FVW F4 <>6?<6VEFN 46F><4F<7>64=>7> 6<>>=4==O 

G<>6 4>7>6>DV6 (E<4DF->>=FD4>FV6). %4<5 FV E4D4>F5D<EF<>< D>D<GNFL >?NG>6V 
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?5D5647< 5?>>G5==G, 7>>D5<4: 6<E>>G ?D>7>DVEFL >?5D4FV=, <V=V<V74FVN D<7<>V6 

L4ED4=EF64 G5D57 =57<V==VEFL 74?<EV6 G ?4=FN7G 5?>>V6, 4 F4>>6 7=<65==O 

>?5D4FV==<E 6<FD4F 7464O>< GEG=5==N ?>E5D54=<>V6.  

�=4?V7 VE=GNG<E ?V4E>4V6 4> 6<7=4G5==O EGF=>EFV 5?>>G5==G F4 =>7> 6??<6G 

=4 5V7=5E-?D>F5E< 4>76>?OT 7>6>D<F< ?D> ?>EFG?>65 D>7L<D5==O ED5D< 

?D>=<>=5==O F5E=>?>7VW G DV=4=E>6><G F4 =5DV=4=E>6><G E5D54>6<MV. %?>G4F>G WW 

74EF>EG64==O 5G?> >5<565=5 ?5D5646=> >D<?F>64?NF4<<, 4 4?O =4EFG?=<E 5F4?< 

D>76<F>G E4D4>F5D<7GNFLEO V=F57D4FVTN 5?>>G5==G 6 54=>V6EL>G 4VO?L=VEFL, 

EFD4E>6V >?5D4FVW, ?>7VEF<>G F4 G?D46?V==O ?4=FN74<< ?>EF4G4==O, 4 77>4>< 3 G 

ND<4<G=>-?D46>6V F4 G?D46?V=EL>V ?D>F5E<, 45 646?<6>N EF4T D>D<4?V74FVO V 

DV>E4FVO ?D46>G<=V6 G F<DD>6><G D5TEFDV.  

�<6G5==O ?>7?O4V6 =4G>>6FV6 4>76>?<?> E<EF5<4F<7G64F< WE=V 4G<>< M>4> 

?5DV>4<74FVW D>76<F>G 5?>>G5==G =4 >E=>6V >D<F5DVW6 ED5D >E>??5==O F4 EFG?5=O 

D>D<4?V74FVW 674T<>4VW EG5¾T>FV6. �5DL<= 5F4? ?>?5D54=V= F5>D5F<G=<= 3 4> 2008 

D>>G, 4DG7<= 5F4? «5?>>G5== 1.0» 3 >DVT=F>6=> 200832013 DD., ?>7=4G5=<= 

?5D5646=> DV=4=E>6<<< >?5D4FVO<< V D>76<F>>< >D<?F>64?NF, «5?>>G5== 2.0» 3 

201332020 DD. E4D4>F5D<7GTFLEO D>7L<D5=<< >E>??5==O< 5V7=5E-?D>F5EV6, 45 

E<4DF->>=FD4>F< 74?D>6446GNFLEO 4?O ?5D56VD>< = 46F5=F<DV>4FVW FD4=E4>FV= F4, 4 

«5?>>G5== 3.0» 3 7 2020 D>>G V 4>F5?5D 3 V=F57D4FVTN =<7>< F5E=>?>7V= (LFGG=<= 

V=F5?5>F, Big Data, IoT) 7 5?>>G5==><, M> EF6>DNT =>6V D>D<< <5D5656>W 

>>>?5D4FVW.  

�=4?V7 ?>7?O4V6 =4G>>6FV6 F4 VE=GNG<E ?V4E>4V6 4> 6<7=4G5==O EGF=>EFV 

5?>>G5==G F4 =>7> <VEFO 6 >?F<<V74FVW 5V7=5E-?D>F5EV6 E6V4G<FL ?D> F5, M> ?5D5647< 

FVTW F5E=>?>7VW =4=6<D47=VL5 ?D>O6?ONFLEO 6 >>=F5>EFV E>?44=<E 5474F>DV6=56<E 

G7>4, >>FDV ?5D5454G4NFL GG4EFL >V?L>>E EF>DV=. %4<V 5V7=5E-?D>F5E< <>6GFL 5GF< 

DV7=>7> F<?G: 6V4 >E=>6=<E (6<D>5=<FF6>, 75GF, ?>7VEF<>4) 4> 4>?><V6=<E 

(ND<4<G=<= EG?D>6V4, G?D46?V==O ?5DE>=4?><) F4 G?D46?V=EL><E (??4=G64==O, 

>>=FD>?L).  

�4 >E=>6V ?D>6545=>7> 4>E?V465==O, << 66464T<>, M> 

<G?LF<4<EF<??V=4D=<= ?V4EV4 4> 4=4?V7G 5?>>G5==-F5E=>?>7V= =444T >><??5>E=5 
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54G5==O WW 6??<6G F4 ?>F5=FV4?G 6 EGG4E=><G E6VFV, >E>V?L>< ?>T4=GT F5E=VG=V, 

5>>=><VG=V, ?D46>6V F4 E>FV4?L=V ?5DE?5>F<6<. &4>4 V=F57D4FVO 44T 7<>7G 6E55VG=> 

>FV=<F< <>6?<6>EFV 7=<65==O FD4=E4>FV==<E 6<FD4F V ?V46<M5==O ?D>7>D>EFV 

5>>=><VG=>W 674T<>4VW, 4 F4>>6 6<7=4G<F< ?D46>6V 74E44< = 5F<G=V =>D<< 

DG=>FV>=G64==O 45F5=FD4?V7>64=<E <5D56. &5 4>76>?OT D>7>D<F< L<DL<= E?5>FD 

D<7<>V6 V D>7D>5<F< EFD4F57VW WE G=<>=5==O, 74557?5G<F< 6V4?>6V4=VEFL 

F5E=>?>7VG=<E DVL5=L 4VNG><G D57G?OF>D=><G ?>?N F4 =444F< <VF=5 ?V4�DG=FO 4?O 

?>44?LL<E V==>64FV=.  

�E=>6=V D57G?LF4F< 4>E?V465==O 74 ?5DL<< D>74V?>< 4<E5DF4FV==>W D>5>F< 

>?G5?V>>64=V G =4EFG?=<E =4G>>6<E D>5>F4E 46F>D4 [15; 16; 157], M> ?>44=V G E?<E>G 

6<>>D<EF4=<E 465D5?. 
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$����� 2  

������ ���'������ &� $'��&�����,���� ��%&�%'����/ 

����'���-&�%������� ' &$��%$�$��&�� �����%-�$�&�%�� 

 
2.1. �=4?V7 <G?LF<E5>F>D4?L=>7> 74EF>EG64==O 5?>>G5==-F5E=>?>7V= G 

7?>54?L=V= 5>>=><VFV 

 

' EGG4E=<E G<>64E F<DD>6>W FD4=ED>D<4FVW 5?>>G5==-F5E=>?>7VW 6V4V7D4NFL 

4544?V 646?<6VLG D>?L G 7<V=V ?V4E>4V6 4> 6545==O 5V7=5EG F4 >D74=V74FVW 5V7=5E-

?D>F5EV6. �<>>D<EF4==O 5?>>G5==G 6<E>4<FL 74 <56V DV=4=E>6>7> E5>F>DG, 

>E>??NNG< ?>7VEF<>G, >E>D>=G 74>D>6¾O, 45D646=5 G?D46?V==O, 5=5D75F<>G F4 

5474F> V=L<E ED5D. �>7> >?NG>6V E4D4>F5D<EF<><, F4>V O> 45F5=FD4?V74FVO, 

=57<V==VEFL 74?<EV6, ?D>7>DVEFL V ?V46<M5=4 557?5>4 44=<E, D>D<GNFL ?5D54G<>6< 

4?O L<D>>>7> 74EF>EG64==O G FD4=E4>FV==<E ?D>F5E4E, G?D46?V==V ?4=FN74<< 

?>EF4G4==O, F<DD>6V= V45=F<DV>4FVW F4 E<4DF->>=FD4>F4E. �D>F5, =576464NG< =4 

>G56<4=V ?5D5647< 5?>>G5==-F5E=>?>7V=, WE 6?D>64465==O 74?<L4TFLEO 

DD47<5=F4D=<< G5D57 F5E=VG=V, D57G?OF>D=V F4 5>>=><VG=V 54D¾TD<. �V4EGF=VEFL 

T4<=>W <5F>4>?>7VW >FV=>< 5D5>F<6=>EFV 6?D>64465==O 5?>>G5==G G 5V7=5E-?D>F5E<, 

4 F4>>6 7=4G=4 64DV4F<6=VEFL ?D>7=>7V6 M>4> =>7> <4=5GF=L>7> D>76<F>G 

EF6>DNNFL =4G>>6G F4 ?D4>F<G=G =56<7=4G5=VEFL M>4> =>7> <G?LF<E5>F>D4?L=>W 

V=F57D4FVW. 

�>?D< 4>F<6=5 4>E?V465==O 5?>>G5==-F5E=>?>7V=, G =4G>>6V= ?VF5D4FGDV F4 

76VF4E E?5FV4?V7>64=<E >><?4=V= =4 EL>7>4=V 6V4EGF=O >>=>D5F=4 EF4F<EF<>4 M>4> 

>?NG>6<E ?>>47=<>V6 6?D>64465==O 5?>>G5==G G 5V7=5E-?D>F5E< F4 >FD<<4=<E 

6<7>4 G >V?L>VE=><G 6<D465==V. �4?D<>?44, 76VF Juniper Research ?D>7=>7GT, M> 

6<>>D<EF4==O 5?>>G5==G G FD4=E>>D4>==<E D>7D4EG=>4E 4>76>?<FL 54=>4< 

E>>D>F<F< 6<FD4F< 7 301 <?= 4>?4DV6 G 2021 D>FV 4> 10 <?D4 4>?4DV6 G 2030 D>FV 

[209]. �=4?V7 ?D>7=>7=<E >FV=>> E?5FV4?V7>64=<E 4>E?V4=<FL><E >><?4=V= 

?V4F65D46GT 7=4G=<= ?>F5=FV4? 7D>EF4==O 6?D>64465==O 5?>>G5==-DVL5=L 

(D<E. 2.1).  
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$<E. 2.1. �<=4<V>4 ?D>7=>7=>7> 7D>EF4==O D<=>G 5?>>G5==-F5E=>?>7V= 6 

7?>54?L=V= 5>>=><VFV G 2021-2030 D>>4E  

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [283]. 

 

�4 44=<<< Fortune Business Insights, Grand View Research F4 Statista, D<=>> 

5?>>G5==-F5E=>?>7V= 7D>EF5 7 6 <?D4 4>?4DV6 %,� G 2021 D>FV 4> 80031432 <?D4 

4>?4DV6 G 2030 D>FV, M> E6V4G<FL ?D> =>7> M>DVG=<= 5>E?>=5=FV==<= DVEF. �4=6<MV 

>FV=>< =444T Grand View Research, ?D>7=>7GNG< DVEF D<=>G 4> 1432 <?D4 4>?4DV6 G 

2030 D>FV. &5 6>47GT =4 F5, M> 5?>>G5== ?>EFG?>6> ?5D5E>4<FL 6V4 

5>E?5D<<5=F4?L=<E 4> >><5DFV==> 6<FFT744F=<E DVL5=L G DV7=<E E5>F>D4E 

5>>=><V><. �>4=>G4E ?D>7=>7=4 4<E?5DEVO >FV=>> D<=>G E6V4G<FL ?D> ?56=G 

=56<7=4G5=VEFL G L6<4>>EFV F4 <4ELF454E =>7> 6?D>64465==O. 

�>4=>G4E Gartner >FV=NT, M> 4> 2030 D>>G F5E=>?>7VO 5?>>G5==G 

EF6>DN64F<<5 DVG=G 64DFVEFL 5V7=5EG G 3,1 FD?= 4>?4DV6, 4 WW DVL5==O >5DG64F<<GFL 

10-20% 7?>54?L=>W 5>>=><VG=>W V=DD4EFDG>FGD< [108]. &5 E6V4G<FL ?D> 7=4G=<= 

5>>=><VG=<= 5D5>F 6V4 6?D>64465==O 5?>>G5==G, ?D>F5 6V4EGF=VEFL 45F4?V7>64=<E 

D>7D4EG=>V6 M>4> >>=>D5F=<E 5V7=5E-?D>F5EV6 GE>?44=NT 5<?VD<G=G >FV=>G =>7> 

5D5>F<6=>EFV. 
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$47>< 7 F<<, 4=4?V7GNG< D<=>>6G >4?VF4?V74FVN =4=5V?LL<E >><?4=V= E6VFG, 

M> ?D4FNNFL G ED5DV 5?>>G5==-F5E=>?>7V= (Nu Holdings Ltd, Coinbase Global Inc., 

Core Scientific Inc., MicroStrategy Inc., Marathon Digital Holdings Inc. F4 Riot 

Platforms Inc.), 74G646<<>, M> 6>=< 7455V?LL>7> >DVT=F>64=V =4 DV=4=E>6V E5D6VE<, 

>D<?F>64?NF=<= <4==V=7 F4 5?>>G5==-V=DD4EFDG>FGDG. &5 E6V4G<FL ?D> 

4><V=G64==O DV=4=E>6<E 4E?5>FV6 F5E=>?>7VW =44 WW V=F57D4FVTN 6 D54?L=<= E5>F>D 

5>>=><V><, >E>V?L>< 5V?LLVEFL >><?4=V= E?5FV4?V7GNFLEO =4 54=>V6EL><E ?>E?G74E, 

5VD6>6V= F>D7V6?V >D<?F>4>F<64<< 45> 557?>E5D54=L> =4 <4==V=7G >D<?F>64?NF 

(F45?. 2.1). 

&45?<FO 2.1 

�>EV4=VEFL F4 D<=>>64 >4?VF4?V74FVO L5EF< =4=5V?LL<E 5?>>G5==->><?4=V= =4 

5VD64E %,� F4 �4=44<, 2024 D>>G, <?D4 4>? %,� 

�><?4=VO �>EV4 

(TTM) 

�>EV4 

(2023) 

'<EF<= 

?D<5GF>> 

(TTM) 

$<=>>64 

>4?VF4?V74FVO 

�4=>DVG=5 

7D>EF4==O 

FV=< 4>FV= 

�E=>6=4 

4VO?L=VEFL 

Nu Holdings 

Ltd 
9,146 8,029 1,268 64,11 72,8% 

&<DD>6<= 54=>V=7 

F4 5?>>G5==-

DVL5==O 

Coinbase 

Global, Inc. 
3,973 3,108 1,349  53,54 153,7% 

�4=5V?LL4 

>D<?F>64?NF=4 

5VD64 G %,� 

Core 

Scientific, Inc. 
0,561 0,502 -0,035 1,80 153,7% 

�4==V=7 F4 

E>EF<=7 

>D<?F>64?NF 

MicroStrategy 

Inc. 
0,490 0,496 -0,085 24,77 237,8% 

�=4?VF<G=5 ��, 

V=65EF<FVW G 

5VF>>W= 

Marathon 

Digital 

Holdings 

0,502 0,388 0,605 5,67 23,19% 
�D<?F>64?NF=<= 

<4==V=7 

Riot 

Platforms, Inc. 
0,287 0,281 0,218 2,83 -44,5% 

�4==V=7 5VF>>W=4, 

44F4-F5=FD< 

�65D5?>: ED>D<>64=> 46F>D>< 74 44=<<< [203]. 

 

�=4?V7 5>>=><V>>-<4F5<4F<G=<E <>45?5= 4>E?V465==O 6?D>64465==O 

5?>>G5==-F5E=>?>7V= F4>>6 =5 44T >4=>7=4G=<E >V?L>VE=<E 6<E=>6>V6, 

7>E5D546GNG<EL ?5D5646=> =4 O>VE=<E E4D4>F5D<EF<>4E. &4>, G 4>E?V465==OE [240; 

253] 4>6545=>, M> >?NG>6<<< 6<7>44<< 5?>>G5==G T 7<5=L5==O D<7<>>6>EFV 
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FD4=E4>FV=, ?V46<M5==O DV6=O 6V4EF565==O >?5D4FV= F4 7<5=L5==O G4EG D54>FVW =4 

?D>5?5<< G< 74?<F<. � V=L><G 4>E?V465==V [191] 747=4G5=>, M> DV65=L F5E=VG=>W 

5D5>F<6=>EFV ?V4?D<T<EF6 G 6<5VDFV EF4=>6<FL G E5D54=L><G 57,76%, M> 6>47GT =4 

7=4G=<= ?>F5=FV4? ?V46<M5==O ?D>4G>F<6=>EFV G5D57 6?D>64465==O 5?>>G5==-

F5E=>?>7V=. �4=4> FV >FV=>< 74?<L4NFLEO G7474?L=5=<<< V =5 4>76>?ONFL 

6EF4=>6<F< F>G=V ?4D4<5FD< 5>>=><VG=>7> 5D5>FG 4?O >>D5<<E E5>F>DV6 5V7=5EG. 

&4><< G<=><, 7 <5F>N 4>E?V465==O ?5DE?5>F<6 <G?LF<E5>F>D4?L=>7> 

74EF>EG64==O 5?>>G5==-F5E=>?>7V= G 7?>54?L=V= 5>>=><VFV F4 EFDG>FGD<74FVW 

DG=>FV>=4?L=<E ED5D WE 6<>>D<EF4==O G 5V7=5E-?D>F5E4E << D>7D>5<?< 46F>DEL>G 

<5F>4<>G 4>E?V465==O. �>=4 547GTFLEO =4 >>=F5=F-4=4?V7V 4=4?VF<G=<E 76VFV6, 

=4G>>6<E ?G5?V>4FV= F4 >DVFV==<E 655-E4=FV6 >><?4=V=, M> 6<>>D<EF>6GNFL 

5?>>G5== G E6>W= 4VO?L=>EFV. �E>5?<6VEFN ?V4E>4G T 6D4EG64==O D>7L<D5=>W 

>?4E<DV>4FVW 5V7=5E-?D>F5EV6 V7 6>?NG5==O< =>6>W >4F57>DVW «?D>F5E< F<DD>6V74FVW 

F4 V=DD4EFDG>FGD=>W V=F57D4FVW», M> 6V4>5D464T D>?L 5?>>G5==-DVL5=L G 

FD4=ED>D<4FVW >>D?>D4F<6=<E EFDG>FGD. 

�?O EFDG>FGD>64=>7> 4=4?V7G 6?D>64465==O 5?>>G5==-F5E=>?>7V= 6<7=4G5=> 

G>F<D< >E=>6=V >D<F5DVW. �5DL<= >D<F5DV= 3 F<? 5V7=5E-?D>F5EG 3 6<7=4G4T, G O><E 

ED5D4E 5V7=5EG 6<>>D<EF>6GTFLEO 5?>>G5==, 7 GD4EG64==O< >?4E<DV>4FVW 5V7=5E-

?D>F5EV6. &5 <>6GFL 5GF< >E=>6=V ?D>F5E< (6<D>5=<FF6>, ?>7VEF<>4, <4D>5F<=7, 

?D>446V), 4>?><V6=V ?D>F5E< (IT-?V4FD<<>4, >44D>6V ?D>F54GD<, 5GE74?F5DVO), 

G?D46?V=EL>V ?D>F5E< (??4=G64==O, 4=4?VF<>4, G?D46?V==O D<7<>4<<), ?D>F5E< 

D>76<F>G (V==>64FVW, R&D, ?4DF=5DEL>V D>7D>5><) F4 ?D>F5E< F<DD>6V74FVW F4 

V=DD4EFDG>FGD=>W V=F57D4FVW (?5D5EV4 =4 5?>>G5==-DVL5==O, 45F5=FD4?V7>64=V 

??4FD>D<<, V=F57D4FVO AI F4 Big Data). 

�DG7<= >D<F5DV= 3 65>F>D FD4=ED>D<4FVW ?>>47GT, O><< G<=>< 6?D>64465==O 

5?>>G5==-DVL5=L 7<V=NT ?D>F5E< F4 >D74=V74FV==V <>45?V. ' FL><G >>=F5>EFV 

6<>>D5<?NNFLEO 464 >?NG>6V 65>F>D<: 56>?NFV==<= F4 4<D5>F<6=<=. �6>?NFV==<= 

?V4EV4 ?5D5454G4T ?>EFG?>65 6?D>64465==O F5E=>?>7VW G ?56=V =4?DO<< 5V7=5E-

4VO?L=>EFV 557 >4D4<=4?L=>W ?5D55G4>6< >>D?>D4F<6=>W V=DD4EFDG>FGD<. 

�<D5>F<6=<= 65>F>D, =46?4><, >7=4G4T >><??5>E=G F<DD>6G FD4=ED>D<4FVN 
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>><?4=VW, M> ?5D5454G4T 7?<5>>G V=F57D4FVN 5?>>G5==G 6 >?5D4FV==V, EFD4F57VG=V F4 

G?D46?V=EL>V ?D>F5E<. 

&D5FV= >D<F5DV= 3 >?<E 6?D>64465==O 3 ?5D5454G4T 4=4?V7 >>=>D5F=<E 

?D<>?44V6 74EF>EG64==O 5?>>G5==-DVL5=L G >><?4=VOE. &5 4>76>?OT >FV=<F<, O> E4<5 

6?D>64465==O F5E=>?>7VW 7<V=<?> DG=>FV>=G64==O ?V4?D<T<EF6, O>V 6<>?<>< 

6<=<>?< 6 ?D>F5EV ?5D5E>4G F4 O>V DVL5==O 5G?> 6<>>D<EF4=> 4?O WE ?>4>?4==O. 

'5F65DF<= >D<F5DV= 3 D57G?LF4F< F4 KPI 3 >FV=NT D4>F<G=V 4>EO7=5==O ?VE?O 

6?D>64465==O 5?>>G5==G 74 >?NG>6<<< ?>>47=<>4<< 5D5>F<6=>EFV. %5D54 

>E=>6=<E 5D5>FV6 6<>>D5<?NNFL E>>D>G5==O >?5D4FV==<E 6<FD4F, ?V46<M5==O 

?D>7>D>EFV, 46F><4F<74FVN >>=FD4>FV6 V ??4F56V6, 7<5=L5==O G4EG 6<>>=4==O 

>?5D4FV=, ?>>D4M5==O 557?5>< 44=<E F4 FD4=E4>FV=. 

�<5VD E4<5 F<E >D<F5DVW6 4>76>?OT 6<7=4G<F< ED5D< 5V7=5EG, 45 5?>>G5== 

6?D>6446GTFLEO =4=5V?LL 5D5>F<6=>, 7D>7G<VF< 7?<5<=G FD4=ED>D<4FVW 5V7=5E-

?D>F5EV6 G >>6=><G >>=>D5F=><G 6<?44>G, >FV=<F< D57G?LF4F< 6?D>64465==O =5 

?<L5 =4 DV6=V >>D5<<E >><?4=V=, 4 = G <4ELF454E 74?G75=, 4 F4>>6 ED>D<G64F< 

4=4?VF<G=G 547G 4?O <4=5GF=VE 4>E?V465=L 6??<6G 5?>>G5==G =4 

<4>D>5>>=><VG=><G DV6=V. 

�=4?V7 >5=EV6 6<>>D<EF4==O 5?>>G5==-F5E=>?>7V= G DV7=<E ED5D4E 4>76>?<6 

6<4V?<F< >E=>6=V 5V7=5E-5D5>F<, O>V FO F5E=>?>7VO ?D<=>E<FL ?V4?D<T<EF64<. �?O 

FL>7> << E<EF5<4F<7G64?< V=D>D<4FVN, 7V5D4=G 7 ?>=44 60 D54?L=<E >5=EV6 

6?D>64465==O 5?>>G5==G, 74 >?NG>6<<< >4F57>DVO<< 6??<6G. &4>, 4?O D>7G<V==O 

DV7=><4=VF=<E E?>E>5V6 74EF>EG64==O 5?>>G5==-F5E=>?>7V= G DV=4=E>6><G E5>F>DV 

5G?> ?D>4=4?V7>64=> >?NG>6V >><?4=VW, ??4FD>D<< F4 ?D>T>F<, O>V 6?D>6446GNFL 

V==>64FV==V DVL5==O 4?O 6<DVL5==O FD44<FV==<E ?D>5?5< 74?G7V, F4><E O> 6<E>>V 

6<FD4F<, 4>67V EFD>>< >5D>5>< FD4=E4>FV=, 6V4EGF=VEFL ?D>7>D>EFV F4 E>?44=VEFL 

G?D46?V==O 4>F<64<<. �?O >>6=>7> >5=EG 6<7=4G5=> =>7> 6??<6 =4 5D5>F<6=VEFL 

5V7=5EG. &V ?D<>?44< 6V4>5D464NFL L<D>>V <>6?<6>EFV 5?>>G5==G G FD4=ED>D<4FVW 

DV=4=E>6<E ?>E?G7 (F45?. 2.2). 
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&45?<FO 2.2 

�4EF>EG64==O 5?>>G5==G >><?4=VO<< G ED5DV DV=4=E>6<E ?>E?G7 

�><?4=VO / �5=E &<? 5V7=5E-
?D>F5EG 

�5>F>D 
FD4=ED>D<4FVW 

�?<E 6?D>64465==O 
(�5=E) 

$57G?LF4F< V KPI 
(>?NG>6V 5D5>F<) 

1 2 3 4 5 

Ripple 
(RippleNet) [97] 

�E=>6=V ?D>F5E< 
(<V6=4D>4=V 
??4F56V) 

�6>?NFV==<= 
(?V?>F, ?>FV< 
<4ELF45G64==O) 

�<>>D<EF4==O 
<5D56V RippleNet 
4?O FD4=E>>D4>==<E 
D>7D4EG=>V6 

%>>D>G5==O G4EG 
FD4=E4>FV= 4> ~3 E5>G=4, 
7=<65==O 6<FD4F =4 
>><VEVW =4 40%. 

JPMorgan Chase 
(JPM Coin) [40] 

�E=>6=V ?D>F5E< 
(D>7D4EG=>< <V6 
>>D?>D4F<6=<<< 
>?VT=F4<<) 

�<D5>F<6=<= 
(EFD4F57VG=4 
V=VFV4F<64) 

JPM Coin O> 
V=EFDG<5=F 
<<FFT6<E 
D>7D4EG=>V6 4?O 
>>D?>D4F<6=<E 
>?VT=FV6 

%>>D>G5==O 
>?5D4FV==>7> F<>?G 
??4F56V6 4> <<FFT6>7> 
DV6=O, GEG=5==O 
?>E5D54=<>V6, 7=<65==O 
6<FD4F =4 >?5D4FVW. 

Santander (One 
Pay FX) [100] 

�E=>6=V ?D>F5E< 
(<V6=4D>4=V 
??4F56V, ?5D5>47<) 

�6>?NFV==<= 
(<4ELF45G64==O 
?VE?O ?V?>FG) 

�V6=4D>4=V 
FD4=E4>FVW G5D57 One 
Pay FX =4 547V 
5?>>G5==G 

%>>D>G5==O F5D<V=V6 
?5D5>47V6 V7 >V?L>>E 4=V6 
4> >V?L>>E E5>G=4, 
?V46<M5==O 4>6VD< 
>?VT=FV6. 

Tzero [289] �D>F5E< 
F<DD>6V74FVW F4 
V=DD4EFDG>FGD=>W 
V=F57D4FVW 
(F>D7V6?O 
F>>5=4<<) 

�6>?NFV==<= 
(?>5F4?=5 
D>7L<D5==O) 

�?>>G5==-
??4FD>D<4 4?O >5V7G 
F4 F>D7V6?V 
F>>5=V7>64=<<< 
4>F<64<< 

%>>D>G5==O G4EG 
>?VD<=7G FV==<E ?4?5DV6, 
7=<65==O 6<FD4F =4 
>5?V> 4>F<6V6, 
E?D>M5==O 4>EFG?G 4> 
D<=>V6 >4?VF4?G. 

R3 (Corda) [255] �E=>6=V ?D>F5E< 
(<V654=>V6EL>V 
D>7D4EG=><, >5<V= 
44=<<<) 

�<VL4=<= 
(<4ELF45G64==O 
G5D57 EFD4F57VG=V 
?4DF=5DEF64) 

�5F5=FD4?V7>64=4 
??4FD>D<4 Corda 
4?O 557?5G=<E 
FD4=E4>FV= V >5<V=G 
44=<<< 

�D<E>>D5==O FD4=E4>FV= 
G 5 D47V6, 7=<65==O 
D<7<>V6 L4ED4=EF64, 
?V46<M5==O 
5D5>F<6=>EFV 
<V654=>V6EL><E 
>?5D4FV=. 

Numerai [241] �D>F5E< D>76<F>G 
(4=4?VF<>4, AI) 

�6>?NFV==<= 
(V=F57D4FVO AI F4 
5?>>G5==) 

�<>>D<EF4==O 
F>>5=V6 Numeraire 
4?O EF6>D5==O 
D>7?>4V?5=<E 
?D>7=>7V6 G E546-
D>=44E 

�V46<M5==O F>G=>EFV 
?D>7=>7V6, >?F<<V74FVO 
4?7>D<F<VG=<E EFD4F57V= 
V=65EFG64==O, 7<5=L5==O 
6<FD4F =4 4=4?VF<>G. 

Paxos Settlement 
Service [145] 

�E=>6=V ?D>F5E< 
(D>7D4EG=>< 7 
FV==<<< 
?4?5D4<<) 

�6>?NFV==<= 
(?5D5>DVT=F4FVO 
=4 5?>>G5==) 

�?4FD>D<4 4?O 
>?VD<=7G G7>4 V7 
FV==<<< ?4?5D4<< 

%>>D>G5==O F5D<V=V6 
D>7D4EG=>V6 V7 T+2 4> 
T+1 4=O, 7=<65==O 
64DF>EFV >5D>5>< 
FD4=E4>FV=, 
46F><4F<74FVO 76VF=>EFV. 

Chain (Nasdaq) 
[124] 

�D>F5E< 
F<DD>6V74FVW F4 
V=DD4EFDG>FGD=>W 
V=F57D4FVW 
(F>D7V6?O 4>FVO<<) 

�<D5>F<6=<= 
(V=F57D4FVO 7 
5VD65N) 

�?D>64465==O 
5?>>G5==G 4?O 
?D>7>D>EFV >?5D4FV= 
=4 Nasdaq 

�<5=L5==O L4ED4=EF64, 
46F><4F<74FVO 
>?VD<=7>6<E ?D>F5EV6, 
?V46<M5==O L6<4>>EFV 
>5D>5>< G7>4. 

DeFi Lending 
[97] 

�E=>6=V ?D>F5E< 
(45F5=FD4?V7>64=5 
>D54<FG64==O) 

�6>?NFV==<= 
(6V4 =VL56>7> 
DVL5==O 4> 
<4E>6>7> 
74EF>EG64==O) 

�5F5=FD4?V7>64=V 
??4FD>D<< 4?O 
=444==O ?>7<> G5D57 
E<4DF->>=FD4>F< 

�=<65==O >><VEV= =4 
>D54<F=V >?5D4FVW, 
7D>EF4==O >5EO7V6 DeFi-
?>7<> G 10 D47V6 74 3 
D>><. 
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�D>4>665==O F45?. 2.2 

1 2 3 4 5 

CoinList [139] �D>F5E< D>76<F>G 
(ICO, V=65EF<FVW) 

�6>?NFV==<= 
(<4ELF45G64==O 
??4FD>D<<) 

�?4FD>D<4 4?O 
?D>6545==O 
74>>==<E ICO F4 
6<?GE>G F>>5=V6 

�4?GG5==O V=65EF<FV= =4 
DV6=V $100+ <?= =4 DV>, 
46F><4F<74FVO 6<?GE>G 
F>>5=V6, 7=<65==O 
D57G?OF>D=<E D<7<>V6. 

Kickstarter [212] �E=>6=V ?D>F5E< 
(>D4G4D4=4<=7) 

�6>?NFV==<= 
(V=F57D4FVO 
F>>5=V6) 

�<>>D<EF4==O 
F>>5=V6 G 
>D4G4D4=4<=7>6<E 
>4<?4=VOE 

�V46<M5==O ?D>7>D>EFV 
75>DG >>LFV6, 74?GG5==O 
V=65EF>DV6 G5D57 
F>>5=V7>64=V 4>F<6<, 
7=<65==O D<7<>G 
<4=V?G?OFV=. 

Coinbase, 
Binance [138] 

�E=>6=V ?D>F5E< 
(>D<?F>64?NF=4 
F>D7V6?O) 

�<D5>F<6=<= 
(>?F<<V74FVO 
KYC/AML) 

�5E?G7>6G64==O 
F>D7V6?V 
>D<?F>64?NF4<< =4 
45F5=FD4?V7>64=<E 
5VD64E 

�=<65==O DV6=O 
L4ED4=EF64, ?>>D4M5==O 
?D>F5EG AML, 
46F><4F<74FVO >5D>5>< 
??4F56V6, 7D>EF4==O 
?V>6V4=>EFV D<=>G. 

Zweispace [305] �>?><V6=V 
?D>F5E< 
(G?D46?V==O 
4>F<64<<, 
ND<4<G=<= 
EG?D>6V4) 

�6>?NFV==<= 
(74?GE> 
E?5FV4?V7>64=<E 
E<4DF-
>>=FD4>FV6) 

$>7D>5>4 E<4DF-
>>=FD4>FV6 4?O 
46F><4F<74FVW 
6<>>=4==O 74?>6VFV6 

%>>D>G5==O EG4>6<E 
E?>DV6 =4 70%, 
E?D>M5==O ?D>F54GD< 
E?44>G64==O, 
?V46<M5==O DV6=O 
4>6VD<. 

PwC, EY, 
Deloitte [254; 
174; 150] 

'?D46?V=EL>V 
?D>F5E< (4G4<F, 
?5D56VD>4 4>F<6V6) 

�<D5>F<6=<= 
(?>5F4?=5 
6?D>64465==O) 

�6F><4F<74FVO 
4G4<FG F<DD>6<E 
4>F<6V6 

%>>D>G5==O G4EG 
?5D56VD>< 7 3 <VEOFV6 4> 
2 F<6=V6, 7<5=L5==O 
6<FD4F =4 4G4<F, 
?V46<M5==O =44V==>EFV 
76VF=>EFV. 

Dharma Labs 
[154] 

�E=>6=V ?D>F5E< 
(G?D46?V==O 
F>>5=V7>64=<<< 
5>D74<<) 

�6>?NFV==<= 
(?5D5EV4 =4 
45F5=FD4?V7>64=G 
<>45?L) 

�D>F>>>?< 4?O 
G?D46?V==O 
5>D7>6<<< 
V=EFDG<5=F4<< 

%?D>M5=<= 4>EFG? 4> 
>D54<FV6 557 54=>V6, 
7=<65==O 6<FD4F =4 
DV=4=E>6V ?>E5D54=<><, 
7D>EF4==O ?V>6V4=>EFV 
DeFi-D<=>G. 

Insurwave [199; 
200] 

�E=>6=V ?D>F5E< 
(EFD4EG64==O) 

�6>?NFV==<= 
(?5D5EV4 =4 
E<4DF->>=FD4>F<) 

�6F><4F<74FVO 
EFD4E>6<E 
>>=FD4>FV6 F4 
G?D46?V==O 
D<7<>4<< 

%>>D>G5==O 6<FD4F =4 
44<V=VEFDG64==O =4 30%, 
L6<4>5 6D57G?N64==O 
EFD4E>6<E ?D5F5=7V=, 
?V46<M5==O DV6=O 
46F><4F<74FVW. 

BitGive [99] �E=>6=V ?D>F5E< 
(5?47>4V==VEFL, 
?>65DF6G64==O) 

�<D5>F<6=<= 
(5?>>G5==-
4>=>DEF6> O> 
EFD4F57VO) 

�<>>D<EF4==O 
5?>>G5==G 4?O 
6V4EF565==O 
?>65DF6G64=L 

�V46<M5==O 4>6VD< 
4>=>DV6, ?D>7>DVEFL 
DV=4=E>6<E >?5D4FV=, 
75V?LL5==O >V?L>>EFV 
6=5E>V6 =4 20%. 

�65D5?>: ED>D<>64=> 46F>D>< 74 44=<<< [40; 89; 97; 99; 100; 124; 138; 139; 

145;150; 154; 174; 199; 200; 212; 241; 254; 255; 289; 305]. 
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�=4?V7 >5=EV6, E<EF5<4F<7>64=<E G F45?. 2.2, E6V4G<FL ?D> EGFFT6<= 6??<6 

5?>>G5==-F5E=>?>7V= =4 DV=4=E>6V ?>E?G7<, M> 6<D464TFLEO 6 >?F<<V74FVW ?D>F5EV6, 

?V46<M5==V ?D>7>D>EFV F4 5D5>F<6=>EFV >?5D4FV=. �E=>6=V =4?DO<< FVTW 

FD4=ED>D<4FVW <>6=4 77DG?G64F< 74 G>F<D<4 >?NG>6<<< >4F57>DVO<<: 

46F><4F<74FVO ?D>F5EV6, F>>5=V74FVO 4>F<6V6, GEG=5==O ?>E5D54=<>V6 F4 ?V46<M5==O 

?D>7>D>EFV = 4>6VD<. 

�6F><4F<74FVO DV=4=E>6<E ?D>F5EV6 4>76>?OT E>>D>F<F< G4E FD4=E4>FV=, 

7<5=L<F< 6<FD4F< F4 <V=V<V7G64F< D<7<><. &4>V DVL5==O, O> RippleNet, JPM Coin F4 

Insurwave, ?>>474?< 6<E>>G 5D5>F<6=VEFL G ?D<E>>D5==V ??4F56V6, 46F><4F<74FVW 

D>7D4EG=>V6 V 7=<65==V 44<V=VEFD4F<6=<E 6<FD4F. �4?D<>?44, 6?D>64465==O 

RippleNet G FD4=E>>D4>==<E ??4F564E E>>D>F<?> G4E D>7D4EG=>V6 4> >V?L>>E 

E5>G=4, G F>= G4E O> FD44<FV==V E<EF5<< ?>FD55GNFL >V?L>>E 4=V6. �=4?>7VG=>, 

Insurwave 46F><4F<7GT 6D57G?N64==O EFD4E>6<E ?D5F5=7V=, M> E>>D>GGT 6<FD4F< 

>><?4=V= F4 7<5=LGT D<7<>< L4ED4=EF64. 

&>>5=V74FVO 4>F<6V6 E?D>MGT 4>EFG? 4> V=65EF<FV= F4 ?>>D4MGT ?V>6V4=VEFL 

D<=>V6. &4>V ??4FD>D<<, O> tZERO, Chain F4 CoinList, 74557?5GGNFL 5D5>F<6=5 

?5D5F6>D5==O DV=4=E>6<E 4>F<6V6 G F<DD>6G D>D<G. �4?D<>?44, tZERO 4>76>?OT 

F>D7G64F< F>>5=V7>64=<<< 4>F<64<< 557 ?>E5D54=<>V6, M> 7<5=LGT G4E >?VD<=7G F4 

>?5D4FV==V 6<FD4F<. �?D>64465==O 5?>>G5==G =4 Nasdaq (Chain) ?V46<M<?> 

?D>7>DVEFL F>D7V65?L=<E G7>4 V ?>>D4M<?> 5D5>F<6=VEFL >?VD<=7>6<E ?D>F5EV6. 

'EG=5==O ?>E5D54=<>V6 4>76>?OT 7<5=L<F< >?5D4FV==V 6<FD4F< F4 

?D<E>>D<F< DV=4=E>6V G7>4<. �5F5=FD4?V7>64=V DV=4=E>6V ??4FD>D<< (DeFi Lending, 

Dharma Labs, >D<?F>5VD6V Coinbase V Binance) 45<>=EFDGNFL, M> 5?>>G5== 44T 

7<>7G 74V=E=N64F< DV=4=E>6V >?5D4FVW 557 54=>V6 F4 5D>>5DV6. �4?D<>?44, 

6<>>D<EF4==O E<4DF->>=FD4>FV6 G DeFi Lending 7=4G=> 7<5=L<?> 6<FD4F< =4 

>D54<F=V >?5D4FVW F4 74557?5G<?> 7D>EF4==O D<=>G DeFi->D54<FG64==O 6 10 D47V6 74 

FD< D>><. 

�V46<M5==O ?D>7>D>EFV F4 4>6VD< T >4=<< V7 >?NG>6<E 5D5>FV6 5?>>G5==G G 

DV=4=E>6V= ED5DV. �<>>D<EF4==O 45F5=FD4?V7>64=<E D5TEFDV6 74557?5GGT 

=57<V==VEFL 44=<E V WE=N 65D<DV>4FVN, M> EGFFT6> 7=<6GT D<7<>< L4ED4=EF64 F4 
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DV=4=E>6<E <4=V?G?OFV=. �?4FD>D<< BitGive, Kickstarter F4 PwC, EY, Deloitte 

6<>>D<EF>6GNFL 5?>>G5== 4?O 74557?5G5==O ?D>7>D>EFV 4G4<FG, 5?47>4V==>EFV F4 

>D4G4D4=4<=7G. �4?D<>?44, 46F><4F<74FVO ?5D56VD>< 76VF=>EFV G PwC, EY F4 

Deloitte E>>D>F<?4 G4E 4G4<FG 7 FDL>E <VEOFV6 4> 46>E F<6=V6, M> 7=4G=> 7<5=L<?> 

6<FD4F< >><?4=V=. 

�F65, 5?>>G5== =5 ?<L5 >?F<<V7GT DV=4=E>6V ?D>F5E<, 4 = EF6>DNT =>6V 

5V7=5E-<>45?V, M> E?D<ONFL ?D<E>>D5==N D>7D4EG=>V6, 7=<65==N 6<FD4F F4 

?>>D4M5==N 4>EFG?=>EFV DV=4=E>6<E ?>E?G7. �4=4> =>7> L<D>>><4ELF45=5 

6?D>64465==O ?>FD55GT ?>4>?4==O D57G?OF>D=<E 54D¾TDV6, 74557?5G5==O 

>V55D557?5>< F4 ?V46<M5==O 4>6VD< 7 5>>G FD44<FV==<E DV=4=E>6<E GEF4=>6. 

�474?><, 5?>>G5== 6<EFG?4T >?NG>6<< V=EFDG<5=F>< F<DD>6>W 

FD4=ED>D<4FVW DV=4=E>6<E ?>E?G7, EF6>DNNG< ?5D54G<>6< 4?O 7=<65==O 

FD4=E4>FV==<E 6<FD4F, ?V46<M5==O 557?5>< 44=<E V 74557?5G5==O 5V?LL 6V4>D<F>W F4 

5D5>F<6=>W DV=4=E>6>W E<EF5<<. �?>>G5==-F5E=>?>7VO 6V4>D<64T =>6V <>6?<6>EFV 

4?O V=4GEFDVW ?>4>D>65= V <>5V?L=>EFV, O>4 T >4=VTN 7 =4=5V?LL 4<=4<VG=<E V 

7?>54?V7>64=<E 74?G75=. �W >?NG>6V 6<>?<>< 6>?NG4NFL E>?44=V ?4=FN7< 

?>EF4G4==O, =5>5EV4=VEFL 74557?5G5==O ?D>7>D>EFV FD4=E4>FV=, G?D46?V==O 

V45=F<G=VEFN F4 74E<EF>< 44=<E. �4 ?D>7=>74<<, 74EF>EG64==O 5?>>G5==G G ED5DV 

?>4>D>65= 4> 2030 D>>G <>65 ?D<765EF< 4> 7=4G=>7> 7=<65==O >?5D4FV==<E 6<FD4F 

V ?V46<M5==O DV6=O 4>6VD< <V6 GG4E=<>4<< D<=>G. 

�4=VTN 7 >E=>6=<E ?5D5647 5?>>G5==G T E?D>M5==O ?D>F5EV6 5D>=N64==O, 

G?D46?V==O ?4=FN74<< ?>EF4G4==O, <>=VF>D<=7 ?>7VEF<>< F4 ?V46<M5==O 

5D5>F<6=>EFV 6<>>D<EF4==O FD4=E?>DF=<E 74E>5V6. �><?4=VW, O>V 6?D>6446GNFL FN 

F5E=>?>7VN, >FD<<GNFL 7<>7G ?D>?>=G64F< 5V?LL ?5DE>=4?V7>64=V ?>E?G7< 4?O 

<4=4DV6=<>V6 V 74557?5GG64F< >D4M<= >>=FD>?L 74 >5<V=>< 44=<E. $57G?LF4F< 

74EF>EG64==O 5?>>G5==G >><?4=VO<<, M> DG=>FV>=GNFL G ED5DV ?>4>D>65= F4 

<>5V?L=>EFV =46545=> 6 F45? 2.3.  
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&45?<FO 2.3 

�4EF>EG64==O 5?>>G5==G G ED5DV FGD<7<G 7 GD4EG64==O< FD4=ED>D<4FV==>7> 

?V4E>4G 

�><?4=VO / 
�5=E 

&<? 5V7=5E-
?D>F5EG 

�5>F>D 
FD4=ED>D<4FVW 

�?<E 6?D>64465==O 
(�5=E) 

$57G?LF4F< V KPI 
(>?NG>6V 5D5>F<) 

1 2 3 4 5 

Winding 
Tree [301] 

�E=>6=V 
?D>F5E< 
(5D>=N64==O 
?>4>D>65=) 

�6>?NFV==<= 
(GEG=5==O 
?>E5D54=<>V6 G 
5D>=N64==V) 

�5F5=FD4?V7>64=4 
??4FD>D<4 4?O 
5D>=N64==O 
?>4>D>65= 557 
GG4EFV 475=FEF6 F4 
47D574F>DV6 

�=<65==O 6<FD4F =4 
>><VEVW 4> 20%, 
?D>7>DVEFL 
FD4=E4>FV=, L6<4L4 
>5D>5>4 5D>=N64=L. 

DOVU [162] �E=>6=V 
?D>F5E< 
(G?D46?V==O 
<>5V?L=VEFN) 

�6>?NFV==<= 
(V=F57D4FVO 
F>>5=V74FVW) 

�47>D>465==O 
>>D<EFG64GV6 
F>>5=4<< 74 >5<V= 
44=<<< ?D> 
<>5V?L=VEFL 
(6<>>D<EF4==O 
FD4=E?>DFG, 
<4DLDGFV6 F>M>) 

%F<<G?N64==O 
>5<V=G 44=<<<, 
?V46<M5==O 
5D5>F<6=>EFV 
FD4=E?>DF=<E 
E<EF5<, 7<5=L5==O 
74F>DV6. 

Travelport 
[286] 

�E=>6=V 
?D>F5E< 
(DV=4=E>6V 
D>7D4EG=>< 6 
FGD<7<V) 

�<D5>F<6=<= 
(7?>54?L=4 
46F><4F<74FVO 
?D>F5EV6) 

�<>>D<EF4==O 
5?>>G5==G 4?O 
46F><4F<74FVW 
DV=4=E>6<E 
D>7D4EG=>V6 <V6 
?>EF4G4?L=<>4<< 
?>4>D>65= 

�D<E>>D5==O 
FD4=E4>FV= G 2 D47<, 
7=<65==O D<7<>G 
?><<?>>, 7<5=L5==O 
6<FD4F =4 
44<V=VEFDG64==O 
??4F56V6. 

TUI Group 
[288] 

�>?><V6=V 
?D>F5E< 
(G?D46?V==O 
?4=FN74<< 
?>EF4G4==O) 

�6>?NFV==<= 
(?>>4?L=V DVL5==O, 
?>EFG?>64 V=F57D4FVO) 

�<>>D<EF4==O 
?D<64F=>7> 
5?>>G5==G 4?O 
G?D46?V==O 
V=65=F4D5< G ED5DV 
FGD<7<G 

�=<65==O 6<FD4F =4 
G?D46?V==O 
D5EGDE4<< 4> 30%, 
?>>D4M5==O 
5D5>F<6=>EFV >5<V=G 
44=<<<. 

Arcade City 
[198] 

�E=>6=V 
?D>F5E< 
(D4=4E5=?V=7, 
FD4=E?>DF=V 
?>E?G7<) 

�6>?NFV==<= (6V4 
F5=FD4?V7>64=<E 
E5D6VEV6 4> 
45F5=FD4?V7>64=<E) 

�5F5=FD4?V7>64=4 
??4FD>D<4 4?O 
D4=4E5=?V=7G, M> 
GEG64T ?>E5D54=<>V6, 
F4><E O> Uber 

�V?L=5 6EF4=>6?5==O 
F4D<DV6 6>4VO<<, 
?D>7>DVEFL 
FD4=E4>FV=, 
7<5=L5==O 64DF>EFV 
?>W74>> 4?O >?VT=FV6. 

Singapore 
Airlines 
(Kris+) [266] 

�E=>6=V 
?D>F5E< 
(?D>7D4<< 
?>O?L=>EFV) 

�<D5>F<6=<= 
(7?>54?L=4 EFD4F57VO 
F<DD>6>W ?>O?L=>EFV) 

�?>>G5==-
??4FD>D<4 4?O 
?D>7D4< ?>O?L=>EFV, 
M> ?5D5F6>DNT <<?V 
6 F>>5=<, O>V <>6=4 
6<>>D<EF>6G64F< 6 
DV7=<E <5D564E 

�V46<M5==O 
7DGG=>EFV 4?O 
>?VT=FV6, D>7L<D5==O 
<>6?<6>EF5= 
6<>>D<EF4==O 
5>=GEV6 G 
?4DF=5DEL><E 
<5D564E. 

MOBI 
(Mobility 
Open 
Blockchain 
Initiative) 
[229] 

'?D46?V=EL>V 
?D>F5E< 
(V45=F<DV>4FVO 
FD4=E?>DF=<E 
74E>5V6) 

�<D5>F<6=<= 
(V=4GEFDV4?L=<= 
EF4=44DF) 

�V4EF565==O 
V45=F<DV>4FVW 
FD4=E?>DF=<E 
74E>5V6 V G?D46?V==O 
44=<<< G5D57 
5?>>G5== 

�V46<M5==O 557?5>< 
FD4=E?>DF=<E 
>?5D4FV=, 7<5=L5==O 
L4ED4=EF64 F4 
?V4D>5>< 44=<E G 
D5TEFD4E. 
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�D>4>665==O F45?. 2.3 

1 2 3 4 5 

CarVertical 
[171] 

�E=>6=V ?D>F5E< 
(?5D56VD>4 VEF>DVW 
46F><>5V?V6) 

�6>?NFV==<= 
(5?>>G5== O> 
4>44F>>64 >?FVO 4> 
?>F>G=<E E5D6VEV6) 

�V4EF565==O VEF>DVW 
46F><>5V?V6 G5D57 
5?>>G5== 

�>>D4M5==O 
?D>7>D>EFV 4?O 
?>>G?FV6 
66<64=<E 46F>, 
E>>D>G5==O 
6<?44>V6 
L4ED4=EF64 =4 
50%. 

BeeToken 
[95] 

�E=>6=V ?D>F5E< 
(>D5=44 6<F?4) 

�6>?NFV==<= (6V4 
F5=FD4?V7>64=<E 
??4FD>D< 4> 
45F5=FD4?V7>64=<E) 

�5F5=FD4?V7>64=4 
??4FD>D<4 4?O 
>D5=4< 6<F?4 557 
?>E5D54=<>V6, F4><E 
O> Airbnb 

%>>D>G5==O 
>><VEV= 4> 15%, 
557?5G=<= V 
?D>7>D<= ?D>F5E 
5D>=N64==O, 
?V46<M5==O 4>6VD< 
<V6 >D5=44DO<<. 

LockTrip 
[221] 

�E=>6=V ?D>F5E< 
(5D>=N64==O 7>F5?V6 
F4 46V4>6<F>V6) 

�6>?NFV==<= 
(?>5F4?=5 
D>7L<D5==O 
??4FD>D<<) 

�?>>G5==-
<4=44=G<> 4?O 
5D>=N64==O 7>F5?V6 
V 46V4>6<F>V6 557 
?>E5D54=<>V6 

�=<65==O 6<FD4F 
=4 >><VEVW 4> 20%, 
?D>7>DV FV=< 4?O 
>?VT=FV6, GEG=5==O 
=5?D>7>D<E 
FV=>6<E 
4?7>D<F<V6. 

Xain [263] �D>F5E< 
F<DD>6V74FVW F4 
V=DD4EFDG>FGD=>W 
V=F57D4FVW 
(G?D46?V==O 
FD4=E?>DF=<<< 
44=<<<) 

�6>?NFV==<= 
(?>>4?L=5 
6?D>64465==O, 
F5EFG64==O) 

�?4FD>D<4 4?O 
G?D46?V==O 44=<<< 
FD4=E?>DF=<E 
74E>5V6, 7>>D5<4 
5?5>FD><>5V?V6, 
G5D57 5?>>G5== 

�V46<M5==O 
5D5>F<6=>EFV 
G?D46?V==O 
44=<<<, V=F57D4FVO 
V7 E<4DF-<VEF4<<, 
557?5G=5 
755DV74==O 44=<E. 

ShareRing 
[263] 

�E=>6=V ?D>F5E< 
(>4DL5D<=7, >5<V= 
FD4=E?>DF=<<< 
74E>54<< F4 
?>E?G74<<) 

�6>?NFV==<= 
(V=F57D4FVO 6 E?V?L=V 
FD4=E?>DF=V DVL5==O) 

�5F5=FD4?V7>64=4 
??4FD>D<4 4?O 
>5<V=G 
FD4=E?>DF=<<< 
74E>54<< F4 
FGD<EF<G=<<< 
?>E?G74<< 

�?F<<V74FVO 
E?V?L=>7> 
6<>>D<EF4==O 
D5EGDEV6, 
7<5=L5==O 
64DF>EFV ?>E?G7 
4?O >>D<EFG64GV6, 
46F><4F<74FVO 
?5D56VD>< 6>4VW6. 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [89; 162; 171; 198; 221; 229; 263; 266; 

286; 288; 301]. 

 

�=4?V7 >5=EV6, E<EF5<4F<7>64=<E G F45?. 2.3, E6V4G<FL, M> 5?>>G5== EGFFT6> 

7<V=NT 5V7=5E-?D>F5E< G ED5DV ?>4>D>65= V <>5V?L=>EFV, E?D<ONG< 45F5=FD4?V74FVW, 

?V46<M5==N ?D>7>D>EFV, GEG=5==N ?>E5D54=<>V6 F4 >?F<<V74FVW >?5D4FV==<E 

6<FD4F. &D4=ED>D<4FVO FVTW 74?G7V 6V45G64TFLEO 74 46><4 >E=>6=<<< 65>F>D4<<: 

56>?NFV==<< F4 4<D5>F<6=<<. 
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�6>?NFV==<= 65>F>D E4D4>F5D=<= 4?O >><?4=V=, O>V V=F57DGNFL 5?>>G5== G 

E6>W VE=GNGV 5V7=5E-<>45?V ?>EFG?>6>, F5EFGNG< F5E=>?>7VN =4 >>D5<<E ?D>F5E4E 

557 >4D4<=4?L=>W D5>D74=V74FVW V=DD4EFDG>FGD<. �4?D<>?44, Winding Tree, 

BeeToken F4 LockTrip 6<>>D<EF>6GNFL 5?>>G5== 4?O 45F5=FD4?V74FVW 5D>=N64==O 

6<F?4 F4 ?>4>D>65=, M> 4>76>?OT GEG=GF< ?>E5D54=<>V6 V 7<5=L<F< >><VEVW =4 153

20%. ' E57<5=FV D4=4E5=?V=7G F4 >4DL5D<=7G Arcade City F4 ShareRing 

6?D>6446GNFL 45F5=FD4?V7>64=V E5D6VE<, M> 44NFL >>D<EFG64G4< 5V?LL5 E6>5>4< G 

6EF4=>6?5==V F4D<DV6 F4 6<5>DV G<>6 E?V6?D4FV. �>4V5=> 4> FL>7>, DOVU 

74?D>6446GT F>>5=V7>64=G E<EF5<G 6<=47>D>4< 74 =444==O 44=<E ?D> <>5V?L=VEFL, 

M> E?D<OT 5D5>F<6=VL><G G?D46?V==N FD4=E?>DF=<<< ?>F>>4<<. 

�<D5>F<6=<= 65>F>D E4D4>F5D=<= 4?O >><?4=V=, O>V 6?D>6446GNFL 5?>>G5== 

O> EFD4F57VG=<= >><?>=5=F E6>WE 5V7=5E-<>45?5= 45> EF6>DNNFL =>6V 74?G756V 

EF4=44DF<. �4?D<>?44, Singapore Airlines (Kris+) F4 Travelport 6<>>D<EF>6GNFL 

5?>>G5== 4?O 7?>54?L=>7> G?D46?V==O ?D>7D4<4<< ?>O?L=>EFV F4 DV=4=E>6<<< 

D>7D4EG=>4<<, M> 4>76>?OT 46F><4F<7G64F< FD4=E4>FVW, GEG=GF< ?>E5D54=<>V6 V 

?V46<M<F< 4>6VDG >?VT=FV6. &4>>6 MOBI D>D<GT =>6<= EF4=44DF 557?5>< 4?O 

V45=F<DV>4FVW FD4=E?>DF=<E 74E>5V6 G5D57 5?>>G5==, M> 7=<6GT DV65=L L4ED4=EF64 

F4 ?>>D4MGT G?D46?V==O FD4=E?>DF=>N V=DD4EFDG>FGD>N. 

�474?><, 5?>>G5== G ED5DV ?>4>D>65= V <>5V?L=>EFV E?D<OT 46F><4F<74FVW 

FD4=E4>FV=, GEG=5==N ?>E5D54=<>V6, ?V46<M5==N ?D>7>D>EFV DV=4=E>6<E >?5D4FV= 

F4 >?F<<V74FVW FD4=E?>DF=<E ?D>F5EV6. �<>>D<EF4==O 45F5=FD4?V7>64=<E ??4FD>D< 

4?O 5D>=N64==O, DV=4=E>6<E D>7D4EG=>V6 F4 >4DL5D<=7G 7<V=NT ?>7V>G 

DG=>FV>=G64==O V=4GEFDVW, D>5?OG< WW 7=GG>VL>N, 4>EFG?=VL>N F4 557?5G=VL>N. ' 

?5DE?5>F<6V ?>44?LL4 V=F57D4FVO 5?>>G5==G 6 FN ED5DG E?D<OF<<5 D>76<F>G 

?5DE>=4?V7>64=<E E5D6VEV6, F<DD>6<E ?D>7D4< ?>O?L=>EFV F4 46F><4F<7>64=<E 

FD4=E?>DF=<E E<EF5<, M> D>D<G64F<<5 =>6V <>45?V 674T<>4VW G 7?>54?L=V= 

FGD<EF<G=V= F4 <>5V?L=V= V=4GEFDVW. 

�?>>G5== <4T ?>F5=FV4? FD4=ED>D<G64F< V=DD4EFDG>FGDG F4 5=5D75F<G=G 

74?G7L, 74557?5GGNG< 45F5=FD4?V7>64=V DVL5==O 4?O G?D46?V==O 5=5D7>D5EGDE4<<, 

>?F<<V74FVW ?>7VEF<>< F4 ?V46<M5==O ?D>7>D>EFV. �=4GEFDVO 5=5D75F<>< EF<>4TFLEO 7V 
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E>?44=<<< 6<>?<>4<<, F4><<< O> D>7?>4V? 6V4=>6?N64=<E 465D5? 5=5D7VW, 

74557?5G5==O =44V==>EFV <5D56 F4 V=F57D4FVO D>7G<=<E F5E=>?>7V=. �?>>G5== <>65 

EF4F< >?NG>6<< V=EFDG<5=F>< G 6<DVL5==V F<E 74644=L. 

�?NG>6<<< ?5D56474<< 5?>>G5==G T 46F><4F<74FVO 5=5D75F<G=<E G7>4 74 

4>?><>7>N E<4DF->>=FD4>FV6, 74557?5G5==O 6V4EF565==O 6G7?5F56>7> E?V4G F4 

?V4FD<<>4 peer-to-peer F>D7V6?V 5=5D7VTN. �4 ?D>7=>74<<, 4> 2030 D>>G V=F57D4FVO 

5?>>G5==G 6 5=5D75F<G=G V=4GEFDVN 4>76>?<FL E>>D>F<F< 6<FD4F< =4 30-40% G ED5DV 

G?D46?V==O D5EGDE4<< F4 >?5D4FV=. $>77?O=5<> ?5D5647< 74EF>EG64==O 5?>>G5==G 

5=5D75F<G=<<< F4 V=DD4EFDG>FGD=<<< >><?4=VO<< (F45?. 2.4). 

 

&45?<FO 2.4 

�4EF>EG64==O 5?>>G5==G G ED5DV V=DD4EFDG>FGD< F4 5=5D75F<>< 

�><?4=VO / 
�5=E 

&<? 5V7=5E-
?D>F5EG 

�5>F>D 
FD4=ED>D<4FVW 

�?<E 6?D>64465==O 
(�5=E) 

$57G?LF4F< V KPI 
(>?NG>6V 5D5>F<) 

1 2 3 4 5 

Power 
Ledger 
[251] 

�E=>6=V ?D>F5E< 
(F>D7V6?O 
5=5D7VTN, peer-to-
peer <>45?V) 

�6>?NFV==<= (6V4 
F5=FD4?V7>64=<E 
<5D56 4> P2P) 

�?4FD>D<4 4?O peer-
to-peer F>D7V6?V 
6V4=>6?N64=>N 
5=5D7VTN <V6 
E?>6<64G4<< 

�=<65==O 6<FD4F =4 
?>E5D54=<>V6 4> 30%, 
EF<<G?N64==O 
6<>>D<EF4==O 
6V4=>6?N64=>W 5=5D7VW, 
?V46<M5==O 
5=5D75F<G=>W 
=574?56=>EFV 
E?>6<64GV6. 

Grid+ [184] �E=>6=V ?D>F5E< 
(>?F<<V74FVO 
74>G?V65?L 
5=5D7VW) 

�6>?NFV==<= 
(?>EFG?>64 
V=F57D4FVO 
5?>>G5==G G 
D>7D4EG=><) 

�<>>D<EF4==O 
5?>>G5==G 4?O 
>?F<<V74FVW 
74>G?V65?L 5=5D7VW 
E?>6<64G4<< 
=4?DO<G G 
6<D>5=<>V6 

�<5=L5==O 64DF>EFV 
5=5D7VW 4?O E?>6<64GV6 
=4 10-20%, ?D>7>DVEFL 
?D>F5EG >G?V6?V, 
46F><4F<74FVO 
>>=FD4>FV6. 

LO3 Energy 
(Brooklyn 
Microgrid) 
[112] 

�E=>6=V ?D>F5E< 
(?>>4?L=V 
5=5D7><5D56V, 
D>7?>4V? 
5?5>FD>5=5D7VW) 

�6>?NFV==<= 
(?>>4?L=5 
74EF>EG64==O, 
D>7L<D5==O =4 
V=LV E?V?L=>F<) 

�>>4?L=4 
<V>D><5D564 =4 
>E=>6V 5?>>G5==G 
4?O >5<V=G 
5?5>FD>5=5D7VTN 6 
<564E E?V?L=>F 

�V46<M5==O 46F>=><VW 
5=5D75F<G=<E E?V?L=>F, 
7<5=L5==O 
=464=F465==O =4 
>E=>6=V <5D56V, 
7D>EF4==O ?>>4?L=>7> 
E?>6<64==O. 

IBM V 
VeChain 
[293] 

'?D46?V=EL>V 
?D>F5E< 
(>>=FD>?L 
6G7?5F56>7> 
E?V4G, ESG-
4=4?VF<>4) 

�<D5>F<6=<= 
(7?>54?L=4 
EFD4F57VO EF4?>7> 
D>76<F>G) 

�V4EF565==O 
6G7?5F56>7> E?V4G G 
?4=FN74E 
?>EF4G4==O 
5=5D7>D5EGDEV6 

�D>7>DVEFL 
5>>?>7VG=<E 44=<E, 
?>>D4M5==O ESG-
76VF=>EFV >><?4=V=, 
EF<<G?N64==O 
6V4?>6V44?L=>7> 
E?>6<64==O. 
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�D>4>665==O F45?. 2.4 

1 2 3 4 5 

Electron 
[166] 

'?D46?V=EL>V 
?D>F5E< (>?F<<V74FVO 
G?D46?V==O 
5=5D7><5D564<<) 

�6>?NFV==<= 
(V=F57D4FVO 7 
VE=GNG<<< 
E<EF5<4<< 
G?D46?V==O) 

�?>>G5==-
??4FD>D<4 4?O 
>>>D4<=4FVW <V6 
GG4E=<>4<< D<=>G 
F4 G?D46?V==O 
5=5D75F<G=<<< 
<5D564<< 

�=<65==O 6<FD4F =4 
44<V=VEFDG64==O 4> 
25%, ?V46<M5==O 
5D5>F<6=>EFV 
D>7?>4V?G D5EGDEV6, 
?>>D4M5=4 7=GG>VEFL G 
6V4?>6V4L =4 ?>?<F. 

WePower 
[172] 

�E=>6=V ?D>F5E< 
(F>>5=V74FVO 5=5D7VW, 
V=65EFG64==O G ���) 

�6>?NFV==<= 
(6?D>64465==O 
<5E4=V7<V6 
F>>5=V74FVW) 

&>>5=V74FVO 5=5D7VW, 
M> 4>76>?OT 
E?>6<64G4< 
>G?G64F< 
6V4=>6?N64=G 
5=5D7VN 74 
4>?><>7>N F>>5=V6 

�V46<M5==O 
4>EFG?=>EFV «75?5=>W» 
5=5D7VW, ?D<E>>D5==O 
DV=4=EG64==O 
6V4=>6?N64=<E 
?D>5>FV6 =4 30%. 

EnergiMine 
[167] 

�D>F5E< D>76<F>G 
(<>F<64FVO 
5=5D7>5D5>F<6=>EFV, 
EF<<G?N64==O 
E?>6<64GV6) 

�6>?NFV==<= 
(?>>4?L=V ?V?>F<, 
<4ELF45G64==O) 

�47>D>465==O 
E?>6<64GV6 
F>>5=4<< 74 
5=5D7>755D565==O 
F4 EF4?G ?>654V=>G 

�4>E>G5==O 
E?>6<64GV6 4> 
5>>=><VW 5=5D7VW, 
74?GG5==O 4> ?D>7D4< 
5=5D7>5D5>F<6=>EFV, 
7=<65==O E?>6<64==O 
=4 10-15%. 

Siemens 
[265] 

�E=>6=V ?D>F5E< 
(74DO4=4 
V=DD4EFDG>FGD4 4?O 
5?5>FD><>5V?V6) 

�<D5>F<6=<= 
(V=F57D4FVO 6 
VE=GNGV 
7?>54?L=V 
<5D56V) 

�?>>G5== 4?O 
<>=VF>D<=7G F4 
G?D46?V==O 
5?5>FD<G=<<< 
74DO4=<<< 
EF4=FVO<< 4?O 
5?5>FD><>5V?V6 

�?F<<V74FVO 
6<>>D<EF4==O 
V=DD4EFDG>FGD< 
74DO4=<E EF4=FV=, 
7<5=L5==O G4EG 
?D>EF>N, 
46F><4F<74FVO 
??4F56V6. 

SunContract 
[273] 

�E=>6=V ?D>F5E< 
(>>=FD4>F=4 
??4FD>D<4 4?O 
?>EF4G4==O 5=5D7VW) 

�6>?NFV==<= 
(6V4 FD44<FV==<E 
>>=FD4>FV6 4> 
E<4DF-
>>=FD4>FV6) 

�5F5=FD4?V7>64=4 
??4FD>D<4 4?O 
>>=FD4>FV6 =4 
?>EF4G4==O 5=5D7VW 
<V6 6<D>5=<>4<< 
F4 E?>6<64G4<< 

'EG=5==O 
?>E5D54=<>V6, 
7=<65==O >?5D4FV==<E 
6<FD4F =4 15-20%, 
EF6>D5==O ?D>7>D>7> 
D<=>G 5=5D7VW. 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [89; 112; 166; 167; 172; 184; 251; 265; 

273; 293]. 

 

�=4?V7 >5=EV6, E<EF5<4F<7>64=<E G F45?. 2.4, E6V4G<FL, M> 5?>>G5== 74V=E=NT 

7?<5>>G FD4=ED>D<4FVN 5V7=5E-?D>F5EV6 G ED5DV 5=5D75F<>< F4 V=DD4EFDG>FGD<, 

E?D<ONG< 45F5=FD4?V74FVW, ?V46<M5==N ?D>7>D>EFV, 46F><4F<74FVW DV=4=E>6<E F4 

>?5D4FV==<E D>7D4EG=>V6, 4 F4>>6 EF<<G?N64==N 6<>>D<EF4==O 6V4=>6?N64=<E 

465D5? 5=5D7VW. &D4=ED>D<4FVO 74?G7V 6V45G64TFLEO 74 46><4 >?NG>6<<< 65>F>D4<<: 

56>?NFV==<< (?>5F4?=4 V=F57D4FVO F5E=>?>7VW G 665 VE=GNGV 5V7=5E-<>45?V) F4 
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4<D5>F<6=<< (<4ELF45=5 6?D>64465==O 5?>>G5==-DVL5=L =4 DV6=V EFD4F57VG=<E 

V=VFV4F<6). 

�6>?NFV==<= 65>F>D D54?V7GTFLEO G5D57 ?>EFG?>65 6?D>64465==O 5?>>G5==G 

G >?NG>6V 5=5D75F<G=V ?D>F5E<, 7>>D5<4 G peer-to-peer F>D7V6?N 5=5D7VTN, 

F>>5=V74FVN 4>F<6V6 F4 45F5=FD4?V7>64=5 G?D46?V==O 5=5D75F<G=<<< <5D564<<. 

�4?D<>?44, Power Ledger F4 LO3 Energy (Brooklyn Microgrid) 4>76>?ONFL 

E?>6<64G4< 557?>E5D54=L> >G?G64F< V ?D>4464F< 6V4=>6?N64=G 5=5D7VN, M> =5 

?<L5 GEG64T ?>E5D54=<>V6 F4 7=<6GT 6<FD4F<, 4 = EF<<G?NT 6<>>D<EF4==O 

?>>4?L=<E 5=5D7>D5EGDEV6. �D>5>F< Grid+ F4 SunContract ?D>?>=GNFL E<4DF-

>>=FD4>F< 4?O >?F<<V74FVW 74>G?V65?L 5=5D7VW, M> D>5<FL D<=>> ?D>7>DVL<< V 

7=GG>VL<<, 4>76>?ONG< E?>6<64G4< =4?DO<G G>?444F< G7>4< 7 6<D>5=<>4<< 

5=5D7VW. �>44F>>6>, WePower 74EF>E>6GT F>>5=V74FVN 5=5D7>D5EGDEV6, M> ?D<E>>DNT 

DV=4=EG64==O 6V4=>6?N64=<E 5=5D75F<G=<E ?D>5>FV6 =4 30%, EF6>DNNG< =>6V 

<>45?V V=65EFG64==O G ���. 

�<D5>F<6=<= 65>F>D ?5D5454G4T EFD4F57VG=5 6?D>64465==O 5?>>G5==G G 

7?>54?L=V V=DD4EFDG>FGD=V F4 G?D46?V=EL>V ?D>F5E<. �4?D<>?44, IBM F4 VeChain 

6<>>D<EF>6GNFL 5?>>G5== 4?O 6V4EF565==O 6G7?5F56>7> E?V4G 6 5=5D75F<G=><G 

E5>F>DV, M> ?V46<MGT 5D5>F<6=VEFL ESG-4=4?VF<>< F4 E?D<OT D>76<F>G EF4?<E 

5>>?>7VG=<E V=VFV4F<6. �=4?>7VG=>, Siemens 74EF>E>6GT 5?>>G5== 4?O <>=VF>D<=7G 

F4 >?F<<V74FVW 74DO4=>W V=DD4EFDG>FGD< 5?5>FD><>5V?V6, M> ?>>D4MGT G?D46?V==O 

<5D565N 74DO4=<E EF4=FV= F4 E?D<OT 7=<65==N G4EG ?D>EF>N 5?5>FD>FD4=E?>DFG. 

Electron, G E6>N G5D7G, D>7D>5?OT 5?>>G5==-DVL5==O 4?O >>>D4<=4FVW G?D46?V==O 

5=5D75F<G=<<< <5D564<<, M> 4>76>?OT >?F<<V7G64F< D>7?>4V? D5EGDEV6 F4 7=<7<F< 

6<FD4F< =4 44<V=VEFDG64==O 4> 25%. 

�?>>G5== EF6>DNT =>6G ?4D44<7<G 45F5=FD4?V7>64=>7> G?D46?V==O 

5=5D75F<G=<<< D5EGDE4<<, ?V46<MGNG< 5D5>F<6=VEFL, ?D>7>DVEFL F4 4>EFG?=VEFL 

5=5D7>?>EF4G4==O. �<>>D<EF4==O 5?>>G5==G G peer-to-peer F>D7V6?V, >?F<<V74FVW 

>>=FD4>F=<E 6V4=>E<=, 46F><4F<74FVW DV=4=E>6<E D>7D4EG=>V6 F4 <>=VF>D<=7G ESG-

?>>47=<>V6 4>76>?OT <V=V<V7G64F< 6<FD4F<, E?D>EF<F< FD4=E4>FVW F4 E?D<OF< 

?5D5E>4G 4> EF4?>W 5=5D75F<><. ' ?5DE?5>F<6V ?>44?LL5 ?>L<D5==O 5?>>G5==-
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DVL5=L G FV= ED5DV <>65 E?D<OF< 7?>54?L=><G ?5D5E>4G 4> D>7G<=<E 5=5D75F<G=<E 

<5D56 (smart grids), 46F><4F<7>64=<E E<EF5< <>=VF>D<=7G 6<><4V6 F4 F<DD>6<E 

??4FD>D< 4?O G?D46?V==O 5=5D75F<G=<<< D5EGDE4<<. 

�?>>G5== EF4T 6E5 5V?LL 646?<6<< V=EFDG<5=F>< G ED5DV >E>D>=< 74>D>6¾O, 

6<DVLGNG< ?D>5?5<< 7 557?5>>N 44=<E, ?D>7>DVEFN F4 5D5>F<6=VEFN. %>?44=4 

EFDG>FGD4 <54<G=<E ?>E?G7 G4EF> ?D<76>4<FL 4> 4G5?N64==O 44=<E, ?D>5?5< V7 

65D<DV>4FVTN V=D>D<4FVW F4 747D>7 >>=DV45=FV==>EFV. �?>>G5== =444T DVL5==O, M> 

4>76>?ONFL 45F5=FD4?V7>64=> 755DV74F< <54<G=V 74?<E<, 74557?5GG64F< ?D>7>DVEFL 

?4=FN7V6 ?>EF4G4==O ?V>V6 V 6?D>6446G64F< V==>64FVW G ED5DV >?V=VG=<E 4>E?V465=L. 

�4 ?D>7=>74<<, D<=>> 5?>>G5==-DVL5=L G ED5DV >E>D>=< 74>D>6¾O 4>EO7=5 

?>=44 5 <V?LOD4V6 4>?4DV6 4> 2030 D>>G. �<>>D<EF4==O E<4DF->>=FD4>FV6 4?O 

G?D46?V==O 44=<<< ?4FVT=FV6 F4 V=F57D4FVO 7 �=F5D=5F>< D5G5= (IoT) 4>76>?OFL 

7=4G=> ?V46<M<F< O>VEFL <54<G=<E ?>E?G7 F4 >?F<<V7G64F< ?D>F5E<.  

�D<>?44< O> 74EF>EG64==O 5?>>G5==G ?>>D4MGT D57G?LF4F< G ED5DV >E>D>=< 

74>D>6¾O =46545=> G F45?. 2.5. 

&45?<FO 2.5 

�4EF>EG64==O 5?>>G5==G G ED5DV >E>D>=< 74>D>6¾O 

�><?4=VO / 
�5=E 

&<? 5V7=5E-
?D>F5EG 

�5>F>D 
FD4=ED>D<4FVW 

�?<E 6?D>64465==O 
(�5=E) 

$57G?LF4F< V KPI 
(>?NG>6V 5D5>F<) 

1 2 3 4 5 

Medicalchain 
[225] 

�E=>6=V ?D>F5E< 
(>5DG64==O 
<54<G=<<< 
74?<E4<<) 

�6>?NFV==<= 
(?>5F4?=4 
V=F57D4FVO) 

�5F5=FD4?V7>64=5 
755DV74==O 
5?5>FD>==<E 
<54<G=<E 74?<EV6 V7 
>>=FD>?L>64=<< 
4>EFG?>< 4?O 
?4FVT=FV6 

�>>D4M5==O 
>>=DV45=FV==>EFV 
44=<E, 7=<65==O 
D<7<>G 6<F>>G 
V=D>D<4FVW, >>=FD>?L 
4>EFG?G ?V>4DV6 4> 
<54<G=<E 74?<EV6. 

MediLedger 
[132] 

�E=>6=V ?D>F5E< 
(6V4EF565==O 
?>EF4G4==O 
D4D<?D5?4D4FV6) 

�<D5>F<6=<= 
(V=4GEFDV4?L=4 
V=F57D4FVO) 

�V4EF565==O 
?4=FN7V6 ?>EF4G4==O 
D4D<4F56F<G=<E 
?D5?4D4FV6 4?O 
5>D>FL5< 7 
?V4D>5>4<< 

�=<65==O D<7<>G 
D4?LE<DV>4FVW ?V>V6 =4 
50%, ?V46<M5==O 
?D>7>D>EFV 6 
?>EF4G4==V, 
>?F<<V74FVO ?>7VEF<><. 

BurstIQ 
[161] 

�E=>6=V ?D>F5E< 
(>5<V= <54<G=<<< 
44=<<<) 

�6>?NFV==<= 
(<4ELF45G64==O 
?VE?O F5EFG64==O) 

�?>>G5==-??4FD>D<4 
4?O >5<V=G 44=<<< 
<V6 <54<G=<<< 
GEF4=>64<< F4 
=4G>>6<<< 
4>E?V4=<>4<< 

�D<E>>D5==O >5<V=G 
44=<<< =4 40%, 74E<EF 
>>=DV45=FV==>EFV, 
7<5=L5==O 
4G5?N64==O 
V=D>D<4FVW. 
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�D>4>665==O F45?. 2.5 

1 2 3 4 5 

Guardtime 
[185] 

�>?><V6=V 
?D>F5E< (557?5>4 
<54<G=<E 44=<E) 

�<D5>F<6=<= 
(7?>54?L=<= 
EF4=44DF) 

�4E<EF <54<G=<E 
74?<EV6 74 
4>?><>7>N 
5?>>G5==G F4 
>D<?F>7D4DVG=<E 
?V4?<EV6 

�4E<EF 44=<E 6V4 
=5E4=>FV>=>64=>7> 
4>EFG?G, 7=<65==O 
D<7<>V6 7?4<G E<EF5<< 
=4 60%. 

Nebula 
Genomics 
[237] 

�E=>6=V ?D>F5E< 
(>5DG64==O 
75=5F<G=<<< 
44=<<<) 

�6>?NFV==<= 
(V=F57D4FVO 6 
?5DE>=4?V7>64=G 
<54<F<=G) 

�?4FD>D<4 4?O 
>5<V=G 75=5F<G=>N 
V=D>D<4FVTN 7 
6<>>D<EF4==O< 
5?>>G5==G 

�>=FD>?L 4>EFG?G 4> 
75=5F<G=<E 44=<E, 
7<5=L5==O 64DF>EFV 
4>E?V465=L, 
EF<<G?N64==O 
=4G>>6<E 4>E?V465=L. 

Solve.Care 
[269] 

�E=>6=V ?D>F5E< 
(>5DG64==O 
<54<G=<<< 
?>E?G74<< F4 
EFD4EG64==O<) 

�6>?NFV==<= 
(V==>64FVW 6 
<54EFD4EG64==V) 

'?D46?V==O 
<54<G=<<< 
?>E?G74<< F4 
EFD4E>6<<< 
6<??4F4<< G5D57 
5?>>G5== 

�=<65==O 
44<V=VEFD4F<6=<E 
6<FD4F =4 30%, 
?V46<M5==O L6<4>>EFV 
>?D4FN64==O 74?<FV6, 
?D>7>DVEFL D>7D4EG=>V6. 

IBM 
Watson 
Health 
[196] 

�E=>6=V ?D>F5E< 
(<>=VF>D<=7 
>?V=VG=<E 
6<?D>5G64=L) 

�<D5>F<6=<= 
(<4ELF45=5 
>>D?>D4F<6=5 
6?D>64465==O) 

�V4EF565==O 
>?V=VG=<E 
6<?D>5G64=L V7 
6<>>D<EF4==O< 
5?>>G5==G 4?O 
74557?5G5==O 
?D>7>D>EFV 

�V46<M5==O 4>6VD< 4> 
D57G?LF4FV6 4>E?V465=L, 
7=<65==O 6<?44>V6 
D4?LE<DV>4FVW 44=<E, 
?>>D4M5==O 
<>=VF>D<=7G. 

Dentacoin 
[152] 

�>?><V6=V 
?D>F5E< 
(?>>D4M5==O 
EF><4F>?>7VG=<E 
?>E?G7) 

�6>?NFV==<= 
(?5D5>DVT=F4FVO 
E5D6VEG) 

�?4FD>D<4 =4 >E=>6V 
5?>>G5==G 4?O 
?V46<M5==O O>>EFV 
EF><4F>?>7VG=<E 
?>E?G7 G5D57 
F>>5=V74FVN 

%F<<G?N64==O 6V47G>V6 
?4FVT=FV6, EF6>D5==O 
?D>7D4< ?>O?L=>EFV 4?O 
EF><4F>?>7VG=<E >?V=V>, 
?V46<M5==O O>>EFV 
E5D6VEG. 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [89; 132; 152; 161; 185; 196; 225; 237; 

269]. 

 

�=4?V7 >5=EV6, E<EF5<4F<7>64=<E G F45?. 2.5, E6V4G<FL, M> 5?>>G5== E?D<OT 

D56>?NFV==<< 7<V=4< G <54<G=<E 5V7=5E-?D>F5E4E, 74557?5GGNG< 6<E>><= DV65=L 

557?5>< 44=<E, >?F<<V74FVN ?>7VEF<G=<E ?4=FN7V6, ?D>7>DVEFL EFD4E>6<E 6<??4F V 

?V46<M5==O 5D5>F<6=>EFV >?V=VG=<E 4>E?V465=L. �?D>64465==O 5?>>G5==G 6 

>E>D>=V 74>D>6¾O 6V45G64TFLEO 74 46><4 >E=>6=<<< 65>F>D4<<: 56>?NFV==<<, M> 

?5D5454G4T ?>EFG?>6G V=F57D4FVN F5E=>?>7VW G ?D>F5E< G?D46?V==O <54<G=<<< 

74?<E4<<, EFD4EG64==O< F4 >5<V=>< V=D>D<4FVTN, F4 4<D5>F<6=<<, M> D54?V7GTFLEO 

G5D57 <4ELF45=V >>D?>D4F<6=V F4 74?G756V V=VFV4F<6<, E?DO<>64=V =4 5>D>FL5G 7 
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?V4D>5>4<< ?V>V6, EF4=44DF<74FVN >?V=VG=<E 6<?D>5G64=L F4 74E<EF ?5DE>=4?L=<E 

44=<E. 

�6>?NFV==<= 65>F>D 74EF>E>6GNFL >><?4=VW, O>V 6?D>6446GNFL 5?>>G5== G 

<5=546<5=F <54<G=<E ?>E?G7 V 44=<E, E?D>MGNG< WE=N >5D>5>G F4 >?F<<V7GNG< 

DV=4=E>6V ?D>F5E<. �4?D<>?44, Medicalchain 74?D>644<6 45F5=FD4?V7>64=5 

755DV74==O <54<G=<E 74?<EV6 V7 >>=FD>?L>64=<< 4>EFG?>< ?4FVT=FV6, M> ?V46<MGT 

DV65=L >>=DV45=FV==>EFV F4 7<5=LGT D<7<> 6<F>>G 44=<E. �>4V5=<< G<=><, BurstIQ 

6<>>D<EF>6GT 5?>>G5== 4?O ?D<E>>D5==O >5<V=G V=D>D<4FVTN <V6 <54<G=<<< 

GEF4=>64<< F4 4>E?V4=<>4<<, M> E>>D>GGT 4G5?N64==O 44=<E V ?V46<MGT L6<4>VEFL 

4=4?V7G <54<G=<E ?>>47=<>V6. ' ED5DV 75=5F<G=<E 4>E?V465=L Nebula Genomics 

74557?5GGT >>=DV45=FV==<= >5<V= 75=5F<G=>N V=D>D<4FVTN, M> 7=<6GT 64DFVEFL 

4=4?V7G F4 EF<<G?NT ?5DE>=4?V7>64=G <54<F<=G. �>4=>G4E, G ED5DV <54<G=>7> 

EFD4EG64==O Solve.Care 74EF>E>6GT 5?>>G5== 4?O G?D46?V==O <54<G=<<< ?>E?G74<< 

F4 EFD4E>6<<< 6<??4F4<<, M> 4>76>?OT 46F><4F<7G64F< D>7D4EG=><, E>>D>F<F< 

6<FD4F< F4 ?V46<M<F< ?D>7>DVEFL DV=4=E>6<E >?5D4FV=. 

�<D5>F<6=<= 65>F>D 6V4>5D464T <4ELF45=5 6?D>64465==O 5?>>G5==-

F5E=>?>7V= G 7?>54?L=V V=VFV4F<6< >E>D>=< 74>D>6¾O F4 D4D<4F56F<G=G 74?G7L. &4>, 

MediLedger 6<>>D<EF>6GT 5?>>G5== 4?O 6V4EF565==O ?>EF4G4==O D4D<4F56F<G=<E 

?D5?4D4FV6, M> 4>76>?OT E>>D>F<F< >V?L>VEFL ?V4D>5?5=<E ?V>V6 =4 50% V ?>>D4M<F< 

?D>7>DVEFL ?4=FN7V6 ?>EF4G4==O. ' ED5DV 557?5>< 44=<E Guardtime 74?D>644<6 

>D<?F>7D4DVG=V ?V4?<E< 4?O 74E<EFG <54<G=<E 74?<EV6, M> 7=<6GT D<7<> 7?4<G 

E<EF5< =4 60%. &4>>6 >><?4=VO IBM Watson Health 74EF>E>6GT 5?>>G5== G 

<>=VF>D<=7G >?V=VG=<E 6<?D>5G64=L, M> 74?>5V74T D4?LE<DV>4FVW 44=<E V ?V46<MGT 

4>6VDG 4> =4G>>6<E D57G?LF4FV6. 

�474?><, 5?>>G5== G ED5DV >E>D>=< 74>D>6¾O EF6>DNT ?5D54G<>6< 4?O 

?V46<M5==O ?D>7>D>EFV, 557?5>< F4 5D5>F<6=>EFV <54<G=<E ?>E?G7. �<>>D<EF4==O 

45F5=FD4?V7>64=<E ??4FD>D< 4?O G?D46?V==O <54<G=<<< 74?<E4<<, 6V4EF565==O 

?>EF4G4==O ?V>4DEL><E 74E>5V6 F4 ?5DE>=4?V7>64=>W <54<F<=< 4>76>?OT <V=V<V7G64F< 

5ND>>D4F<G=V 54D¾TD<, ?D<E>>D<F< 4>EFG? 4> V=D>D<4FVW F4 >?F<<V7G64F< 6<FD4F< 

<54<G=<E GEF4=>6. ' ?5DE?5>F<6V L<D>>5 6?D>64465==O 5?>>G5==G <>65 
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74557?5G<F< ?>6=VEFN V=F57D>64=G E<EF5<G F<DD>6>W >E>D>=< 74>D>6¾O, M> 

>5¾T4=4T ?V>4DV6, ?4FVT=FV6, D4D<4F56F<G=V >><?4=VW F4 EFD4E>6V GEF4=>6< 6 T4<=G 

?D>7>DG F4 5D5>F<6=G <5D56G. 

�?>>G5==-F5E=>?>7VO <4T ?>F5=FV4? EGFFT6> 7<V=<F< DG=>FV>=G64==O 

45D646=>7> G?D46?V==O, 74557?5GGNG< ?D>7>DVEFL, 5D5>F<6=VEFL F4 557?5>G 

?D>F5EV6. %GG4E=V GDO4>6V E<EF5<< EF<>4NFLEO 7 F4><<< 6<>?<>4<<, O> 5ND>>D4FVO, 

>>DG?FVO, =<7L><= DV65=L F4 E>?44=VEFL G?D46?V==O 44=<<< 7D><44O=. �464O>< 

5?>>G5==G <>6?<6> EF6>D<F< 45F5=FD4?V7>64=V D5TEFD< 4?O G?D46?V==O 

V=D>D<4FVTN, 46F><4F<7G64F< ?D>F5E< G5D57 E<4DF->>=FD4>F< F4 ?V46<M<F< 

?D>7>DVEFL 674T<>4VW <V6 GDO4>< V 7D><44O=4<<. 

�4 ?D>7=>74<<, 6?D>64465==O 5?>>G5==G 6 45D646=><G E5>F>DV 4>76>?<FL 

7=<7<F< 44<V=VEFD4F<6=V 6<FD4F< =4 30-50% F4 EGFFT6> ?V46<M<F< DV65=L 4>6VD< 4> 

GDO4>6<E ?>E?G7. �E>5?<6<= V=F5D5E 4> 5?>>G5==G ?D>O6?ONFL >D4W=<, M> 

D>76<64NFLEO, 4?O 74557?5G5==O ?D>7>D<E 6<5>DV6, G?D46?V==O 75<5?L=<<< 

D5TEFD4<< F4 D>7?>4V?G E>FV4?L=>W 4>?><>7<. 

' F45?. 2.6 =46545=> ?D<>?44< >D4W= F4 �D74=V74FVW �5¾T4=4=<E �4FV=, O>V 

6<>>D<EF>6GNFL 5?>>G5== G 45D646=><G 44<V=VEFDG64==V. 

&45?<FO 2.6 

�4EF>EG64==O 5?>>G5==G G ED5DV 45D646=>7> G?D46?V==O >>D5<<<< >D4W=4<< F4 

��� 6 7G<4=VF4D=V= ED5DV 

�D4W=4/ 
�D74=V74FVO 

&<? 5V7=5E-
?D>F5EG 

�5>F>D 
FD4=ED>D<4FVW 

�?<E 
6?D>64465==O  

$57G?LF4F< V KPI 
(>?NG>6V 5D5>F<) 

1 2 3 4 5 
�EF>=VO 
[169] 

�E=>6=V 
?D>F5E< 
(F<DD>64 
V45=F<DV>4FVO 
7D><44O=) 

�<D5>F<6=<= 
(=4FV>=4?L=4 
EFD4F57VO) 

�5F5=FD4?V7>64=5 
G?D46?V==O 
5?5>FD>==<<< 
V45=F<DV>4FV==<<< 
>4DF>4<< 
7D><44O= 

�4557?5G5==O 
74E<M5=>7> 
4>EFG?G 4> 
45D646=<E ?>E?G7, 
7=<65==O D<7<>V6 
L4ED4=EF64 =4 
50%. 

,65=F4DVO 
(&G7) [76] 

�E=>6=V 
?D>F5E< 
(5?5>FD>==5 
7>?>EG64==O) 

�6>?NFV==<= 
(F5EFG64==O =4 
?>>4?L=><G DV6=V) 

�?5>FD>==5 
7>?>EG64==O =4 
>E=>6V 5?>>G5==G 
G <VEFV &G7 

�D>7>DVEFL 
6<5>DG>7> ?D>F5EG, 
?V46<M5==O 4>6VD< 
4> D57G?LF4FV6, 
7<5=L5==O D<7<>V6 
D4?LE<DV>4FVW. 
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�D>4>665==O F45?. 2.6 

1 2 3 4 5 
�DG7VO 
[106] 

�E=>6=V 
?D>F5E< 
(D5TEFD4FVO 
?D46 6?4E=>EFV) 

�<D5>F<6=<= 
(=4FV>=4?L=5 
6?D>64465==O) 

'?D46?V==O 
D5TEFD4<< 
75<5?L=<E 4V?O=>> 
G5D57 5?>>G5== 

�57<V==VEFL 
74?<EV6 ?D> 
6?4E=VEFL, 
7=<65==O >>DG?FVW 
G ED5DV 
75<?56V46545==O =4 
30%. 

��� 
(WFP) 
[291] 

�E=>6=V 
?D>F5E< 
(D>7?>4V? 
7G<4=VF4D=>W 
4>?><>7<) 

�<D5>F<6=<= 
(<4ELF45=5 
74EF>EG64==O 6 
>D<7>6<E D57V>=4E) 

$>7?>4V? 
7G<4=VF4D=>W 
4>?><>7< 74 
4>?><>7>N 
5?>>G5==G G 
F45>D4E 4?O 
5V65=FV6 

�=<65==O 
44<V=VEFD4F<6=<E 
6<FD4F =4 40%, 
74557?5G5==O 
?D>7>D>EFV 
6<>>D<EF4==O 
>>LFV6, GEG=5==O 
?>E5D54=<>V6. 

�G54= 
[268] 

�E=>6=V 
?D>F5E< 
(F<DD>6V 
45D646=V 
D5TEFD<) 

�<D5>F<6=<= 
(Smart Dubai 
V=VFV4F<64) 

%FD4F57VO «Smart 
Dubai» 4?O 
45F5=FD4?V74FVW 
45D646=<E 
D5TEFDV6 V 
F<DD>6<E 
FD4=E4>FV= 

%>>D>G5==O G4EG 
=4 >5D>5>G 
4>>G<5=FV6 =4 50%, 
EF6>D5==O 
V==>64FV==>W 
5>>E<EF5<< 4?O 
5V7=5EG F4 
7D><44O=. 

�<F64 [89] �E=>6=V 
?D>F5E< 
(755D565==O 
>E6VF=VE 
4>>G<5=FV6) 

�6>?NFV==<= 
(V=F57D4FVO 6 
E<EF5<G >E6VF<) 

�<>>D<EF4==O 
5?>>G5==G 4?O 
755DV74==O 
4<??><V6 F4 
E5DF<DV>4FV6 

�4E<M5=VEFL 
4>>G<5=FV6 6V4 
?V4D>5><, L6<4><= 
4>EFG? 4> 74?<EV6 
?D> >E6VFG, 
46F><4F<74FVO 
?5D56VD>< 
>64?VDV>4FV=. 

'<?V [89] �E=>6=V 
?D>F5E< 
(5N465F=<= 
<>=VF>D<=7, 
6<FD4F< 
45D646<) 

�6>?NFV==<= 
(?V?>F=<= ?D>T>F, 
?>EFG?>65 
D>7L<D5==O) 

�>=VF>D<=7 
45D646=<E 6<FD4F 
=4 >E=>6V 
5?>>G5==G 4?O 
74557?5G5==O 
?D>7>D>EFV 

�V46<M5==O 4>6VD< 
4> 45D646=>7> 
DV=4=EG64==O, 
7<5=L5==O D<7<>V6 
=5FV?L>6>7> 
6<>>D<EF4==O 
>>LFV6 =4 35%. 

�5?<>4 
�D<F4=VO 
[89] 

�E=>6=V 
?D>F5E< 
(6V4EF565==O 
7D4=FV6 =4 
4>E?V465==O) 

�6>?NFV==<= 
(?>>4?L=V 
?D>7D4<<, 
?>EFG?>65 
D>7L<D5==O) 

�?>>G5== 4?O 
6V4EF565==O 
D>7?>4V?G 7D4=FV6 
=4 4>E?V465==O 

�D>7>DVEFL G 
6<>>D<EF4==V 
45D646=<E 7D4=FV6, 
?V46<M5==O 
6V4?>6V44?L=>EFV 
>FD<<G64GV6, 
7=<65==O D<7<>G 
7?>66<64=L. 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [89; 169; 76; 106; 291; 268]. 
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�=4?V7 >5=EV6, E<EF5<4F<7>64=<E G F45? 2.6, ?V4F65D46GT, M> 5?>>G5== 

6V4V7D4T >?NG>6G D>?L G FD4=ED>D<4FVW 45D646=>7> G?D46?V==O, 74557?5GGNG< 

?D>7>DVEFL, 557?5>G F4 5D5>F<6=VEFL G ED5DV 5?5>FD>==>7> 6DO4G64==O, DV=4=E>6>7> 

<>=VF>D<=7G F4 G?D46?V==O 45D646=<<< D5TEFD4<<. �<>>D<EF4==O 5?>>G5==-

F5E=>?>7V= G 45D646=><G E5>F>DV 6V45G64TFLEO 74 46><4 >E=>6=<<< 65>F>D4<<: 

4<D5>F<6=<<, >>?< GDO4< D54?V7GNFL <4ELF45=V =4FV>=4?L=V V=VFV4F<6<, F4 

56>?NFV==<<, >>?< F5E=>?>7VO 6?D>6446GTFLEO G5D57 ?>>4?L=V ?D>T>F<, ?>EFG?>6> 

?>L<DNNG<EL =4 =>6V ED5D<. 

�<D5>F<6=<= 65>F>D E4D4>F5D=<= 4?O >D4W=, M> D54?V7GNFL 5?>>G5== O> 

EFD4F57VG=<= 5?5<5=F F<DD>6>7> 6DO4G64==O. �4?D<>?44, �EF>=VO 6?D>644<?4 

5?>>G5== 4?O F<DD>6>W V45=F<DV>4FVW 7D><44O=, M> 4>76>?OT 7=<7<F< D<7<>< 

L4ED4=EF64 =4 50% F4 74557?5G<F< 74E<M5=<= 4>EFG? 4> 45D646=<E ?>E?G7. 

�=4?>7VG=>, �DG7VO 6<>>D<EF>6GT 5?>>G5== 4?O D5TEFD4FVW ?D46 6?4E=>EFV, M> 

?V46<MGT =44V==VEFL 74?<EV6 F4 7<5=LGT >>DG?FV==V D<7<>< G ED5DV 

75<?56V46545==O. ��� (WFP) 74EF>E>6GT 5?>>G5== 4?O D>7?>4V?G 7G<4=VF4D=>W 

4>?><>7< G >D<7>6<E D57V>=4E, M> 4>76>?OT E>>D>F<F< 44<V=VEFD4F<6=V 6<FD4F< =4 

40% F4 74557?5G<F< FV?L>65 6<>>D<EF4==O >>LFV6. �=4G=<= 6=5E>> G F<DD>6G 

FD4=ED>D<4FVN F4>>6 D>5<FL �G54=, O><= G <564E V=VFV4F<6< «Smart Dubai» 

74EF>E>6GT 5?>>G5== 4?O 45D646=<E D5TEFDV6, M> E>>D>GGT G4E >5D>5>< 4>>G<5=FV6 

=4 50% F4 E?D<OT D>76<F>G F<DD>6>W 5>>=><V><. 

�6>?NFV==<= 65>F>D >E>??NT >D4W=<, O>V ?>EFG?>6> V=F57DGNFL 5?>>G5== G 

>>D5<V ED5D< 45D646=>7> G?D46?V==O. �4?D<>?44, ,65=F4DVO (&G7) 6?D>6446GT 

5?>>G5== 4?O 5?5>FD>==>7> 7>?>EG64==O, M> E?D<OT ?V46<M5==N 4>6VD< 6<5>DFV6 

F4 7<5=L5==N D<7<>G D4?LE<DV>4FV=. �<F64 6<>>D<EF>6GT 5?>>G5== 4?O 

755D565==O >E6VF=VE 4>>G<5=FV6, M> 46F><4F<7GT ?5D56VD>G >64?VDV>4FV= F4 

74?>5V74T ?V4D>5FV 4<??><V6. ' E6>N G5D7G, '<?V D54?V7G64?4 ?V?>F=<= ?D>T>F 

5N465F=>7> <>=VF>D<=7G, M> 4>76>?OT 7<5=L<F< =5FV?L>65 6<>>D<EF4==O 

45D646=<E >>LFV6 =4 35% F4 ?V46<M<F< ?D>7>DVEFL 45D646=<E 6<FD4F. �5?<>4 

�D<F4=VO 6<>>D<EF>6GT 5?>>G5== 4?O 6V4EF565==O D>7?>4V?G 7D4=FV6 =4 =4G>>6V 
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4>E?V465==O, M> E?D<OT >?F<<V74FVW DV=4=EG64==O F4 7=<65==N >>DG?FV==<E 

D<7<>V6. 

�474?><, 6?D>64465==O 5?>>G5==G G ED5DV 45D646=>7> G?D46?V==O EF6>DNT 

=>6G ?4D44<7<G ?D>7>D>7>, 74E<M5=>7> F4 5D5>F<6=>7> 5?5>FD>==>7> 6DO4G64==O. 

�4EF>EG64==O FVTW F5E=>?>7VW 4>76>?OT 7<5=L<F< 5ND>>D4F<G=V 54D¾TD<, 

?D<E>>D<F< 4>EFG? 7D><44O= 4> 45D646=<E ?>E?G7, <V=V<V7G64F< >>DG?FV==V D<7<>< 

F4 ?V46<M<F< 5D5>F<6=VEFL G?D46?V==O 45D646=<<< DV=4=E4<<. ' ?5DE?5>F<6V 

?>44?LL4 V=F57D4FVO 5?>>G5==G <>65 EF4F< DG=44<5=F>< 4?O EF6>D5==O 

7?>54?L=<E F<DD>6<E 5>>E<EF5< G ED5DV 6DO4G64==O F4 7G<4=VF4D=>W 4>?><>7<, M> 

74557?5G<FL V==>64FV==<= D>76<F>> 45D646=<E E5D6VEV6 F4 ?V46<M5==O 4>6VD< 

7D><44O= 4> 45D646=<E V=EF<FGFV=. 

�?>>G5== FD4=ED>D<GT ED5DG D<F5=?G F4 F>64DV6 L<D>>>7> 66<F>G, =444NG< 

<>6?<6>EFV 4?O ?>>D4M5==O 6V4EF56G64=>EFV ?D>4G>FV6, ?D>7>D>EFV ?4=FN7V6 

?>EF4G4==O F4 ?V46<M5==O 4>6VD< E?>6<64GV6. ' FV= V=4GEFDVW >?NG>6<<< 

6<>?<>4<< T 5>D>FL54 7 ?V4D>5>4<<, 5D5>F<6=5 G?D46?V==O ?4=FN74<< ?>EF4G4==O 

F4 74557?5G5==O 6V4?>6V4=>EFV 5>>?>7VG=<< EF4=44DF4<. �464O>< 5?>>G5==G <>6=4 

46F><4F<7G64F< ?5D56VD>G 46F5=F<G=>EFV ?D>4G>FVW, 6V4EF56G64F< WW ?>E>465==O F4 

EF6>DN64F< G<>6< 4?O ?5DE>=4?V7>64=<E 6V4=>E<= V7 >?VT=F4<<. 

�4 >FV=>4<<, 6<>>D<EF4==O 5?>>G5==G G D<F5=?V <>65 7=<7<F< 6FD4F< =4 30% 

6=4E?V4>> ?>>D4M5==O G?D46?V==O 74?4E4<<, 4 ?D>7>DVEFL G 6<D>5=<FF6V E?D<OT 

7<VF=5==N D5?GF4FVW 5D5=4V6. &4>>6 FO F5E=>?>7VO EF6>DNT =>6V <>6?<6>EFV 4?O 

6?D>64465==O ?D>7D4< ?>O?L=>EFV F4 674T<>4VW 7V E?>6<64G4<<.  

�5D5647< 74EF>EG64==O 5?>>G5==G >DG?=<<< D<F5=?5D4<< F4 6<D>5=<>4<< 

?D>4=4?V7GT<> 74 4>?><>7>N F45?. 2.7. 

�4EF>EG64==O 5?>>G5==-F5E=>?>7V= G D<F5=?V EF4T ?>FG6=<< V=EFDG<5=F>< 

4?O ?V46<M5==O ?D>7>D>EFV ?4=FN7V6 ?>EF4G4==O, 74D4=FVW 46F5=F<G=>EFV F>64DV6 F4 

F<DD>6>W 674T<>4VW 7V E?>6<64G4<<. �D>4=4?V7>64=V >5=E< 45<>=EFDGNFL, M> 

V=F57D4FVO 5?>>G5==G 6 5V7=5E-<>45?V >><?4=V= D54?V7GTFLEO 74 46><4 >?NG>6<<< 

?V4E>44<<: G5D57 <4ELF45=V >>D?>D4F<6=V V=VFV4F<6< 45> ?>EFG?>65 F5EFG64==O 

F5E=>?>7VW G 6<5D4=<E E57<5=F4E 5V7=5EG. 
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&45?<FO 2.7. 

�4EF>EG64==O 5?>>G5==G G ED5DV D>74DV5=>W F>D7V6?V 

�><?4=VO / 
�5=E 

&<? 5V7=5E-
?D>F5EG 

�5>F>D 
FD4=ED>D<4FVW 

�?<E 6?D>64465==O 
(�5=E) 

$57G?LF4F< V KPI 
(>?NG>6V 5D5>F<) 

1 2 3 4 5 
Walmart 
[102] 

�E=>6=V ?D>F5E< 
(>>=FD>?L O>>EFV 
E4DG>6<E 
?D>4G>FV6) 

�<D5>F<6=<= 
(<4ELF45=5 
6?D>64465==O) 

�V4EF565==O 
?>E>465==O 
?D>4G>FV6 
E4DGG64==O 
(=4?D<>?44, <4=7> 
F4 E6<=<=<) 74 
4>?><>7>N 
5?>>G5==G 

%>>D>G5==O G4EG 
?5D56VD>< 465D5? 7 
>V?L>>E 4=V6 4> 
E5>G=4, 
?V46<M5==O 4>6VD< 
4> O>>EFV 
?D>4G>FVW. 

Provenance 
[252] 

�E=>6=V ?D>F5E< 
(6V4EF565==O 
5F<G=>7> 
6<D>5=<FF64) 

�6>?NFV==<= 
(V=F57D4FVO G 
?4=FN7< 
?>EF4G4==O) 

�4557?5G5==O 
?D>7>D>EFV 4?O 
?>>G?FV6 L?OE>< 
6V4EF565==O 
?4=FN74 ?>EF4G4==O 
<>4=<E F>64DV6 V 
?D>4G>FV6 

�>>D4M5==O 
5F<G=>7> V<V46G 
5D5=4V6, 
?V46<M5==O 
>5V7=4=>EFV 
>?VT=FV6 ?D> 
?>E>465==O 
F>64DV6. 

Unilever 
[292] 

�E=>6=V ?D>F5E< 
(5>>?>7VG=<= 
>>=FD>?L 
?>EF4G4==O) 

�<D5>F<6=<= 
(G4EF<=4 
7?>54?L=>W ESG-
EFD4F57VW) 

�V4EF565==O 
?>EF4G4==O 
?4?L<>6>W >?VW 4?O 
74557?5G5==O 
6V4?>6V4=>EFV 
5>>?>7VG=<< 
EF4=44DF4< 

�=<65==O D<7<>G 
?>DGL5==O 
5>>?>7VG=<E =>D<, 
?D>7>DVEFL G 
?4=FN74E 
?>EF4G4==O, 
7<5=L5==O 6<><4V6 
CO¢. 

Starbucks 
[271] 

�E=>6=V ?D>F5E< 
(6V4EF565==O 
?>EF46>> >46<, 
674T<>4VO 7 
D5D<5D4<<) 

�6>?NFV==<= 
(?V?>F=5 
6?D>64465==O, 
<4ELF45G64==O) 

�<>>D<EF4==O 
5?>>G5==G 4?O 
6V4EF565==O 
?>E>465==O 
>46>6<E 75D5= V 
?D>7>D>W 674T<>4VW 7 
D5D<5D4<< 

�V46<M5==O 4>6VD< 
>?VT=FV6 4> 5D5=4G, 
74557?5G5==O 
E?D4654?<6<E G<>6 
4?O D5D<5DV6, 
?>>D4M5==O 
?>7VEF<><. 

LVMH 
(Aura) [86] 

�E=>6=V ?D>F5E< 
(?5D56VD>4 
46F5=F<G=>EFV 
F>64DV6 D>7>>LV) 

�<D5>F<6=<= 
(74?GE> 6?4E=>W 
5?>>G5==-
<5D56V) 

�?4FD>D<4 Aura 
4?O 6V4EF565==O 
46F5=F<G=>EFV 
?D54<5FV6 D>7>>LV, 
F4><E O> EG<>< F4 
4>E5EG4D< 

�=<65==O 
>V?L>>EFV ?V4D>5>> 
=4 30%, 7<VF=5==O 
4>6VD< 4> 5D5=4G, 
?V46<M5==O 
64DF>EFV 5D5=4G. 

Carrefour 
[118] 

�E=>6=V ?D>F5E< 
(>>=FD>?L 
?4=FN74 
?>EF4G4==O 
E4DG>6<E 
?D>4G>FV6) 

�6>?NFV==<= 
(F5EFG64==O 6 
>>D5<<E 
>4F57>DVOE) 

�V4EF565==O 
?D>4G>FV6 
E4DGG64==O G5D57 
5?>>G5==, 
6>?NG4NG< <>?>>>, 
O=FO F4 <¾OE> 

�V46<M5==O 
?D>7>D>EFV 4?O 
E?>6<64GV6, 
EF6>D5==O 
>>=>GD5=F=<E 
?5D5647, 7=<65==O 
6<?44>V6 6V4>?<>G 
?D>4G>FV6. 
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�D>4>665==O F45?. 2.7 

1 2 3 4 5 
Nestlé 
[117] 

�E=>6=V 
?D>F5E< 
(>>=FD>?L 
O>>EFV 
4<FOG>7> 
E4DGG64==O) 

�<D5>F<6=<= 
(7?>54?L=4 EFD4F57VO 
557?5>< E4DG>6<E 
?D>4G>FV6) 

�V4EF565==O 
?4=FN7V6 
?>EF4G4==O 
4<FOG>7> 
E4DGG64==O G5D57 
5?>>G5== 

�4557?5G5==O 4>6VD< 
54FL>V6 4> O>>EFV 
?D>4G>FV6, 
?D>7>DVEFL G 
?4=FN74E 
?>EF4G4==O, 
7<5=L5==O D<7<>V6 
745DG4=5==O 
?D>4G>FVW. 

Adidas 
[77] 

�D>F5E< 
F<DD>6V74FVW 
(NFT, 
674T<>4VO 7 
>?VT=F4<<) 

�6>?NFV==<= 
(F5EFG64==O G 
?D5<V4?L=<E >>?5>FVOE) 

%F6>D5==O NFT 
4?O >5<565=<E 
E5DV= ?D>4G>FVW, 
M> =444T 
G=V>4?L=<= 4>E6V4 
4?O >?VT=FV6 

�4?GG5==O =>6>W 
4G4<F>DVW, 
?V46<M5==O 
?>O?L=>EFV 4> 
5D5=4G, EF6>D5==O 
F<DD>6<E 4>F<6V6 
4?O >>?5>FV>=5DV6. 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [77; 86; 89; 102; 117; 118; 252; 271; 

292]. 

 

�><?4=VW, M> 6?D>6446GNFL 5?>>G5== G <564E 7?>54?L=<E EFD4F57V= 

(4<D5>F<6=<= ?V4EV4), 6<>>D<EF>6GNFL =>7> 4?O ?>E<?5==O >>=FD>?N =44 O>VEFN 

?D>4G>FVW, 5>>?>7VG=>7> <>=VF>D<=7G F4 5>D>FL5< 7 ?V4D>5>4<<. �4?D<>?44, 

Walmart F4 Nestlé V=F57DG64?< 5?>>G5== G E6>W E<EF5<< ?>EF4G4==O, M> 4>76>?<?> 

7=4G=> E>>D>F<F< G4E ?5D56VD>< O>>EFV F4 74557?5G<F< ?>6=G ?D>EF56G64=VEFL 

?D>4G>FVW. LVMH 6<>>D<EF>6GT 5?>>G5== 4?O 74E<EFG ?D54<5FV6 D>7>>LV 6V4 

?V4D>5>>, 7<VF=NNG< 5D5=4>6G 4>6VDG. Unilever 74EF>E>6GT 5?>>G5== G D4<>4E 

5>>?>7VG=>W 6V4?>6V44?L=>EFV, M> 4>76>?OT >>=FD>?N64F< EF4?VEFL 6<D>5=<FF64 F4 

4>FD<<4==O EF4=44DFV6 ESG. 

�>EFG?>65 6?D>64465==O 5?>>G5==G (56>?NFV==<= ?V4EV4) >DVT=F>64=5 =4 

64>E>>=4?5==O ?D>F5EV6 ?>EF4G4==O F4 ?>>D4M5==O 674T<>4VW 7 >?VT=F4<<. &4>, 

Starbucks 6<>>D<EF>6GT 5?>>G5== 4?O 6V4EF565==O ?>E>465==O >46>6<E 75D5=, M> 

?V46<MGT 4>6VDG 4> 5D5=4G F4 74557?5GGT ?D>7>DVEFL E?V6?D4FV 7 D5D<5D4<<. 

Carrefour F5EFGT F5E=>?>7VN G ?>EF4G4==V E4DG>6<E ?D>4G>FV6, <V=V<V7GNG< D<7<>< 

6V4>?<>G ?D>4G>FVW. Provenance 6?D>6446GT 5?>>G5== 4?O E5DF<DV>4FVW 5F<G=>7> 

6<D>5=<FF64, M> D>D<GT 6V4?>6V44?L=V E?>6<6GV DVL5==O. 
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�>D5<<= E57<5=F 6?D>64465==O 5?>>G5==G 6 D<F5=?V EF>EGTFLEO F<DD>6V74FVW 

>?VT=FEL>>7> 4>E6V4G. �4?D<>?44, Adidas V=F57DGT NFT G ?D5<V4?L=V >>?5>FVW, M> 

4>76>?OT 5D5=4G EF6>DN64F< G=V>4?L=V F<DD>6V 4>F<6< 4?O ?>O?L=<E >?VT=FV6 F4 

D>7L<DN64F< D4=4FEL>V E?V?L=>F<. 

&4><< G<=><, 5?>>G5== G D<F5=?V D>D<GT =>6<= EF4=44DF ?D>7>D>EFV F4 

6V4?>6V44?L=>EFV 5V7=5EG. �V= 4>76>?OT 5D5>F<6=> 6V4EF56G64F< DGE F>64DV6, 

7<5=LG64F< 5>>?>7VG=V D<7<>< F4 D>7L<DN64F< <>6?<6>EFV F<DD>6>7> <4D>5F<=7G. 

�6464NG< =4 ?>7<F<6=<= 5D5>F, <>6=4 >GV>G64F<, M> F5E=>?>7VO ?D>4>66<FL 

?D>=<>4F< 6 =>6V E57<5=F< D<F5=?G, 74557?5GGNG< 7?<5LG V=F57D4FVN 5?>>G5==G G 

7?>54?L=V ?4=FN7< EF6>D5==O 64DF>EFV. 

�?>>G5== G EV?LEL>><G 7>E?>44DEF6V 4>?><474T 6<DVLG64F< 646?<6V 

?D>5?5<<, F4>V O> 6V4EF565==O ?>E>465==O ?D>4G>FVW, ?D>7>DVEFL ?4=FN7V6 

?>EF4G4==O, 5>D>FL54 7 L4ED4=EF6>< F4 5D5>F<6=<= D>7?>4V? D5EGDEV6. 

�<>>D<EF4==O F5E=>?>7VW 4>76>?OT 74557?5G<F< =57<V==VEFL 44=<E ?D> 

6<D>5=<FF6>, ?V46<M<F< 4>6VDG E?>6<64GV6 4> O>>EFV ?D>4G>FV6 F4 >?F<<V7G64F< 

?D>F5E< G?D46?V==O D5D<5DEL><<< 7>E?>44DEF64<<. 

�4 ?D>7=>74<<, 5?>>G5== G EV?LEL>><G 7>E?>44DEF6V <>65 74557?5G<F< 4> 20-

30% 7=<65==O 6FD4F G ?4=FN74E ?>EF4G4==O 7464O>< >D4M><G G?D46?V==N F4 

?V46<M5==N 5D5>F<6=>EFV. �DV< F>7>, 6?D>64465==O FVTW F5E=>?>7VW 4>76>?OT 

D5D<5D4< >FD<<G64F< 4>EFG? 4> ?DO<<E D<=>V6, 7<5=LGNG< 74?56=VEFL 6V4 

?>E5D54=<>V6. 

�=F57D4FVO 5?>>G5==G G ED5DG EV?LEL>>7> 7>E?>44DEF64 74557?5GGT ?D>7>DVEFL 

?4=FN7V6 ?>EF4G4==O, 7<5=L5==O D<7<>V6 E4DG>6>7> L4ED4=EF64 F4 >?F<<V74FVN 

D5D<5DEL><E >?5D4FV=. �4?D>64465==O 45F5=FD4?V7>64=<E E<EF5< 4>76>?OT 

46F><4F<7G64F< F>D7>65?L=V ?D>F5E<, >>=FD>?N64F< O>VEFL ?D>4G>FVW F4 ?>>D4M<F< 

4>EFG? <4?<E D5D<5DV6 4> D<=>V6. �?>54?L=V EFD4F57VW (4<D5>F<6=<= ?V4EV4) 

74EF>E>6GNFLEO 4?O >><??5>E=>7> <>=VF>D<=7G ?>EF4G4==O F4 5>>?>7VG=<E 

EF4=44DFV6 (F45?. 2.8). 
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&45?<FO 2.8 

�4EF>EG64==O 5?>>G5==G G ED5DV EV?LEL>>7> 7>E?>44DEF64 

�><?4=VO / 
�5=E 

&<? 5V7=5E-
?D>F5EG 

�5>F>D 
FD4=ED>D<4FVW 

�?<E 6?D>64465==O (�5=E) $57G?LF4F< V KPI 
(>?NG>6V 5D5>F<) 

IBM Food 
Trust [195] 

�E=>6=V 
?D>F5E< 
(6V4EF565==O 
?>EF4G4==O 
?D>4G>FV6) 

�<D5>F<6=<= 
(7?>54?L=4 
EFD4F57VO) 

�V4EF565==O ?>E>465==O 
?D>4G>FV6 (DDG>F<, >6>GV, 
<¾OE>) =4 >>6=><G 5F4?V 
?4=FN74 ?>EF4G4==O 

�V46<M5==O 4>6VD< 
E?>6<64GV6, 
E>>D>G5==O G4EG 
?5D56VD>< 465D5? 
?D>4G>FVW 

AgriDigital 
[78] 

�E=>6=V 
?D>F5E< 
(F>D7V6?O 
75D=>6<<<) 

�6>?NFV==<= 
(?>5F4?=4 
V=F57D4FVO) 

&>>5=V74FVO 6D>64W6 F4 
46F><4F<74FVO ?D>F5EV6 
>G?V6?V-?D>446G 75D=>6<E 
>G?LFGD 

�D>7>DVEFL G 
F>D7V6?V, 7=<65==O 
44<V=VEFD4F<6=<E 
6<FD4F 4?O D5D<5DV6 

TE-FOOD 
[281]  

�E=>6=V 
?D>F5E< 
(>>=FD>?L 
O>>EFV E4DG>6<E 
?D>4G>FV6) 

�6>?NFV==<= 
(V=F57D4FVO G 
?>EF4G4==O) 

�V4EF565==O ?4=FN7V6 
?>EF4G4==O E4DG>6<E 
?D>4G>FV6, 6>?NG4NG< 
<¾OE> F4 <>?>>> 

�D>7>DVEFL 4?O 
E?>6<64GV6, 
<V=V<V74FVO D<7<>V6 
E4DG>6>7> 
L4ED4=EF64 

Ripe.io 
[284] 

�E=>6=V 
?D>F5E< 
(<>=VF>D<=7 
G<>6 
6<D>MG64==O) 

�6>?NFV==<= 
(?>>4?L=5 
F5EFG64==O) 

�>=VF>D<=7 G<>6 
6<D>MG64==O 
EV?LEL>>7>E?>44DEL><E 
?D>4G>FV6 (F5<?5D4FGD4, 
6>?>7VEFL F>M>) G5D57 
5?>>G5== 

�>>D4M5==O O>>EFV 
?D>4G>FVW, >>=FD>?L 
6V4?>6V4=>EFV 
EF4=44DF4< 

Provenance 
[252] 

�E=>6=V 
?D>F5E< 
(5F<G=5 
6<D>5=<FF6>) 

�<D5>F<6=<= 
(>>=FD>?L 
6V4?>6V4=>EFV 
EF4=44DF4<) 

�V4EF565==O 5F<G=<E 
EF4=44DFV6 G 6<D>5=<FF6V 
EV?LEL>>7>E?>44DEL>>W 
?D>4G>FVW 

%?D<O==O EF4?><G 
D>76<F>G, 
?V46<M5==O 
>5V7=4=>EFV 
E?>6<64GV6 

OriginTrail 
[245] 

�E=>6=V 
?D>F5E< 
(7?>54?L=V 
?4=FN7< 
?>EF4G4==O) 

�6>?NFV==<= 
(<4ELF45G64==O 
G5D57 
?4DF=5DEF64) 

�=F57D4FVO 5?>>G5==G 4?O 
74557?5G5==O ?D>7>D>EFV G 
7?>54?L=<E ?4=FN74E 
?>EF4G4==O 47D>?D>4G>FVW 

�=<65==O D<7<>V6 
6FD4F< 44=<E, 
?>>D4M5==O 
E?V6?D4FV <V6 
?>EF4G4?L=<>4<< 

Farmobile 
[175] 

�D>F5E< 
F<DD>6V74FVW 
(47D>44=V F4 
4=4?VF<>4) 

�6>?NFV==<= 
(?>5F4?=4 
V=F57D4FVO) 

�5VD V 755DV74==O 44=<E ?D> 
6D>64==VEFL ?>?V6 F4 
6<>>D<EF4==O F5E=V>< 7 
?>44?LL<< 4=4?V7>< G5D57 
5?>>G5== 

�?F<<V74FVO 
6<>>D<EF4==O 
D5EGDEV6, 
?>>D4M5==O 
G?D46?V==O 
D5D<5DEL><<< 
7>E?>44DEF64<< 

AgUnity 
[79] 

�E=>6=V 
?D>F5E< 
(>>>?5D4FVO 
D5D<5DV6) 

�6>?NFV==<= 
(4>EFG? 4> 
F<DD>6<E D<=>V6) 

�?4FD>D<4 4?O 
?>?57L5==O E?V6?D4FV <V6 
<4?<<< D5D<5D4<< F4 
D<=>4<< G5D57 <>5V?L=<= 
4>44F>> =4 5?>>G5==V 

�V46<M5==O 4>E>4V6 
D5D<5DV6, 
E?D>M5==O 4>EFG?G 
4> D<=>V6 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [78; 79; 89; 175; 195; 245; 252; 281; 284]. 

 

&4>, IBM Food Trust EF6>DNT E<EF5<G 6V4EF565==O ?>E>465==O ?D>4G>FV6, 

?V46<MGNG< 4>6VDG E?>6<64GV6 F4 E>>D>GGNG< G4E ?5D56VD>< ?D>4G>FVW, 4 

Provenance 74557?5GGT >>=FD>?L 5F<G=>EFV 6<D>5=<FF64. 
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�V?>F=V ?D>T>F< F4 ?>EFG?>64 V=F57D4FVO (56>?NFV==<= ?V4EV4) E?DO<>64=V =4 

?>>4?L=5 F5EFG64==O F4 <4ELF45G64==O GE?VL=<E DVL5=L. �4?D<>?44, AgriDigital 

E?D>MGT F>D7V6?N 75D=>6<<< 7464O>< F>>5=V74FVW, TE-FOOD <V=V<V7GT D<7<>< 

D4?LE<DV>4FVW ?D>4G>FV6, 4 Farmobile 6<>>D<EF>6GT 5?>>G5== 4?O 75>DG 47D>44=<E 

F4 ?V46<M5==O 5D5>F<6=>EFV G?D46?V==O 7>E?>44DEF6><. 

&4><< G<=><, 5?>>G5== D>D<GT EGG4E=G F<DD>6G V=DD4EFDG>FGDG 

47D>5V7=5EG, E?D<ONG< 46F><4F<74FVW ?D>F5EV6, 74E<EFG 44=<E F4 D>76<F>G EF4?<E 

47D4D=<E ?D4>F<>. �>44?LL5 6?D>64465==O F5E=>?>7VW 4>76>?<FL ?>E<?<F< 

5>>?>7VG=<= >>=FD>?L, D>7L<D<F< V=65EF<FV==V <>6?<6>EFV F4 74557?5G<F< 

F<DD>6G V=F57D4FVN D5D<5DEL><E 7>E?>44DEF6 G 7?>54?L=V D<=><. 

�?>>G5== G ED5DV V=D>D<4FVW F4 >><G=V>4FV= 74557?5GGT 45F5=FD4?V7>64=V 

DVL5==O 4?O 74E<EFG 44=<E, ?D>7>D>EFV 674T<>4VW F4 G?D46?V==O F<DD>6<< 

>>=F5=F><. ' FV= V=4GEFDVW 6<>?<>< 6>?NG4NFL >V55D4F4><, <>=>?>?V74FVN 

??4FD>D<, 6V4EGF=VEFL >>=FD>?N 74 ?5DE>=4?L=<<< 44=<<< F4 =5E?D4654?<6<= 

D>7?>4V? 4>E>4V6 <V6 F6>DFO<< >>=F5=FG. 

�4EF>EG64==O 5?>>G5==G 4>76>?OT EF6>DN64F< ?D>7>DV ??4FD>D<< 4?O >5<V=G 

V=D>D<4FVTN, 74E<M4F< ?D464 V=F5?5>FG4?L=>W 6?4E=>EFV F4 =44464F< >>=FD>?L =44 

?5DE>=4?L=<<< 44=<<< E4<<< >>D<EFG64G4<. �4 ?D>7=>74<<, V=F57D4FVO 5?>>G5==G 

6 V=D>D<4FV==>->><G=V>4FV==V ?D>F5E< E?D<OF<<5 7=<65==N 6<FD4F =4 

>V55D557?5>G F4 ?V46<M5==N 4>6VD< 4> F<DD>6<E ??4FD>D<. 

�=F57D4FVO 5?>>G5==G G ED5DG V=D>D<4FVW F4 >><G=V>4FV= E?D<OT 74E<EFG 

44=<E, <>=5F<74FVW F<DD>6>7> >>=F5=FG F4 ?V46<M5==N 4>6VD< 4> V=D>D<4FV==<E 

D5EGDEV6. �E=>6=V =4?DO<< 6<>>D<EF4==O FVTW F5E=>?>7VW 6>?NG4NFL 65D<DV>4FVN 

V=D>D<4FVW, 74E<EF 46F>DEL><E ?D46, 45F5=FD4?V74FVN E>FV4?L=<E ??4FD>D< F4 

4?LF5D=4F<6=V <>45?V F<DD>6>W D5>?4<<. 

�>7<F<6=V =4E?V4>< 74EF>EG64==O 5?>>G5==G 6 ED5DV V=D>D<4FVW F4 

>><G=V>4FV= =4 ?D<>?44V >>D5<<E >><?4=V= ?D>4=4?V7GT<> 74 44=<<< F45?. 2.9. 

�5F5=FD4?V74FVO <54V4 4>76>?OT 7<5=L<F< 6??<6 F5=7GD< F4 7>6=VL=VE 

<4=V?G?OFV=. &4>, Civil EF6>DNT =574?56=G 6GD=4?VEFEL>G 5>>E<EF5<G, 4 Steemit 
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74557?5GGT <>=5F<74FVN >>=F5=FG G5D57 5?>>G5==, M> E?D<OT ?DO<V= 674T<>4VW 

46F>DV6 V7 G<F4G4<< 557 ?>E5D54=<>V6. 

&45?<FO 2.9 

�4EF>EG64==O 5?>>G5==G G ED5DV V=D>D<4FVW F4 >><G=V>4FV= 

�><?4=VO 
/ �5=E 

&<? 5V7=5E-
?D>F5EG 

�5>F>D 
FD4=ED>D<4FVW 

�?<E 6?D>64465==O 
(�5=E) 

$57G?LF4F< V KPI 
(>?NG>6V 5D5>F<) 

Civil 
[134] 

�E=>6=V ?D>F5E< 
(=574?56=4 
6GD=4?VEF<>4, 
65D<DV>4FVO 
>>=F5=FG) 

�6>?NFV==<= 
(EF6>D5==O 
45F5=FD4?V7>64=<E 
���) 

�5F5=FD4?V7>64=4 
??4FD>D<4 4?O 
6GD=4?VEF<><, M> 
74E<M4T 
=574?56=VEFL 
>>=F5=FG 

�V46<M5==O ?D>7>D>EFV, 
5>D>FL54 7 F5=7GD>N, 
7<VF=5==O 4>6VD< 4> 
���, 7<5=L5==O 6??<6G 
7>6=VL=VE D4>F>DV6 =4 
6GD=4?VEF<>G. 

Steemit 
[272] 

�E=>6=V ?D>F5E< 
(<>=5F<74FVO 
>>=F5=FG, 
E>FV4?L=V <54V4) 

�6>?NFV==<= 
(EF6>D5==O 
5?>>G5==-
5>>=><V>< 
>>=F5=FG) 

%>FV4?L=4 ??4FD>D<4 
=4 5?>>G5==V, M> 
=47>D>46GT 
>>D<EFG64GV6 74 
EF6>D5==O >>=F5=FG 

%?D4654?<6<= D>7?>4V? 
6<=47>D>4< <V6 
46F>D4<<, ?V4FD<<>4 
V=>?N7<6=>EFV 
??4FD>D<<, ?V46<M5==O 
4>F<6=>EFV 
>>D<EFG64GV6. 

Brave 
(Basic 
Attention 
Token) 
[91] 

�E=>6=V ?D>F5E< 
(F<DD>64 
D5>?4<4, 
G?D46?V==O 
?5DE>=4?L=<<< 
44=<<<) 

�6>?NFV==<= 
(?5D5EV4 4> 
4?LF5D=4F<6=>W 
D5>?4<=>W <>45?V) 

�D4G75D V7 
V=F57D>64=<< 
5?>>G5==>< 4?O 
?D>7>D>7> D>7?>4V?G 
4>E>4V6 6V4 D5>?4<< 

�V46<M5==O 
>>=DV45=FV==>EFV 
>>D<EFG64GV6, 
<>=5F<74FVO G647<, 
6<=47>D>4< 74 ?5D57?O4 
D5>?4<<, 7=<65==O 
74?56=>EFV 6V4 
FD44<FV==<E D5>?4<=<E 
<5D56. 

po.et 
[248] 

�E=>6=V ?D>F5E< 
(G?D46?V==O 
?D464<< 
V=F5?5>FG4?L=>W 
6?4E=>EFV) 

�<D5>F<6=<= 
(5?>>G5== O> 
7?>54?L=<= 
EF4=44DF) 

�?4FD>D<4 4?O 
G?D46?V==O ?D464<< 
V=F5?5>FG4?L=>W 
6?4E=>EFV =4 >E=>6V 
5?>>G5==G 

�4E<EF 46F>DEL><E ?D46, 
46F><4F<74FVO D5TEFD4FVW 
>>=F5=FG, E?D>M5==O 
?VF5=7G64==O F<DD>6>7> 
>>=F5=FG. 

Orchid 
[243] 

�E=>6=V ?D>F5E< 
(V=D>D<4FV==4 
557?5>4, VPN-
E5D6VE<) 

�6>?NFV==<= 
(45F5=FD4?V74FVO 
V=F5D=5F-4>EFG?G) 

�5F5=FD4?V7>64=<= 
VPN-E5D6VE, M> 
74557?5GGT 
74E<M5=<= 4>EFG? 4> 
�=F5D=5FG 

�>>D4M5==O 
>>=DV45=FV==>EFV, 
5>D>FL54 7 5?>>G64==O< 
>>=F5=FG, 557?5G=<= 
4=>=V<=<= 4>EFG?. 

Audius 
[85] 

�E=>6=V ?D>F5E< 
(EFD<<V=7 
<G7<><, 
<>=5F<74FVO 
>>=F5=FG) 

�6>?NFV==<= 
(EF6>D5==O 
45F5=FD4?V7>64=>W 
??4FD>D<< 4?O 
4DF<EFV6) 

�G7<G=4 ??4FD>D<4, 
O>4 6<>>D<EF>6GT 
5?>>G5== 4?O 
E?D4654?<6>7> 
D>7?>4V?G 4>E>4V6 
<V6 <G7<>4=F4<< 

'EG=5==O ?>E5D54=<>V6 
G <G7<G=V= V=4GEFDVW, 
?V46<M5==O ?D<5GF>V6 
=574?56=<E 4DF<EFV6, 
?>>D4M5==O ?D>7>D>EFV 
6<??4F. 

Synereo 
[275] 

�E=>6=V ?D>F5E< 
(45F5=FD4?V7>64=V 
E>FV4?L=V <5D56V) 

�6>?NFV==<= 
(?5D5EV4 4> 
4?LF5D=4F<6=>W 
<>45?V G?D46?V==O 
>>=F5=F><) 

�?4FD>D<4 4?O 
45F5=FD4?V7>64=>7> 
G?D46?V==O 
E>FV4?L=<<< <54V4 

�>=FD>?L >>D<EFG64GV6 
=44 >>=F5=F><, 
?D>7>DVEFL 4?7>D<F<V6 
674T<>4VW, =574?56=VEFL 
6V4 F5=FD4?V7>64=<E 
??4FD>D<. 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [85; 89; 91; 134; 243; 248; 272; 275]. 
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�>64 5>>=><V>4 F<DD>6>7> >>=F5=FG D>D<GTFLEO 7464O>< 4?LF5D=4F<6=<< 

D5>?4<=<< <>45?O< F4 5?>>G5==-DVL5==O< 4?O ?D46 V=F5?5>FG4?L=>W 6?4E=>EFV. 

�4?D<>?44, Brave ?D>?>=GT E<EF5<G 6<=47>D>4 74 ?5D57?O4 D5>?4<<, 4 po.et 

46F><4F<7GT G?D46?V==O 46F>DEL><<< ?D464<<, M> 7=<6GT D<7<>< ?VD4FEF64 F4 

74557?5GGT E?D4654?<6<= D>7?>4V? 4>E>4V6 <V6 F6>DFO<< >>=F5=FG. 

�5F5=FD4?V7>64=V >><G=V>4FV==V F5E=>?>7VW ?V46<MGNFL DV65=L 557?5>< 6 

�=F5D=5FV. Orchid D>7D>5?OT 5?>>G5==-VPN 4?O 4=>=V<=>7> 4>EFG?G, Audius GEG64T 

?>E5D54=<>V6 G <G7<G=V= V=4GEFDVW, 4 Synereo EF6>DNT E>FV4?L=V <5D56V 557 

F5=FD4?V7>64=>7> >>=FD>?N. 

&4><< G<=><, 5?>>G5== 7<V=NT FD44<FV==G V=D>D<4FV==G 5>>E<EF5<G, D>5?OG< 

WW 5V?LL ?D>7>D>N, EFV=>>N 4> <4=V?G?OFV= F4 >DVT=F>64=>N =4 >>D<EFG64G4. 

�>44?LL<= D>76<F>> FVTW F5E=>?>7VW E?D<OF<<5 EF6>D5==N =>6<E 5V7=5E-<>45?5= G 

ED5DV >>=F5=FG, 7<5=L5==N F<DD>6<E 747D>7 F4 D>D<G64==N 6V4>D<F>7> 

V=D>D<4FV==>7> ?D>EF>DG. 

�?>>G5== EGFFT6> 6??<64T =4 ED5DG D>7647, 7<V=NNG< ?V4E>4< 4> <>=5F<74FVW 

>>=F5=FG, 74E<EFG ?D46 V=F5?5>FG4?L=>W 6?4E=>EFV F4 674T<>4VW <V6 F6>DFO<< = 

4G4<F>DVTN. �=4GEFDVO EF<>4TFLEO 7 F4><<< 6<>?<>4<<, O> =5?D>7>DVEFL D>7?>4V?G 

4>E>4V6, ?VD4FEF6> F4 E>?44=VEFL G?D46?V==O F<DD>6<<< ?D464<<. �464O>< 5?>>G5==G 

EF6>DNNFLEO =>6V <>6?<6>EFV 4?O ?DO<<E 674T<>4V= <V6 <<FFO<<, <G7<>4=F4<<, 

F6>DFO<< DV?L<V6 F4 WE=V<< L4=G64?L=<>4<<. 

�<>>D<EF4==O 5?>>G5==G 4>76>?OT F6>DFO< >>=F5=FG >FD<<G64F< E?D4654?<6V 

6<=47>D>4<, 4 E?>6<64G4< 3 557?5G=> >G?G64F< 45> ?V4FD<<G64F< ?D>5>F<. �4 

?D>7=>74<<, V=F57D4FVO 5?>>G5==G 6 D>76464?L=G V=4GEFDVN <>65 E?D<OF< 7=<65==N 

6FD4F 6V4 ?VD4FEF64 4> 50% F4 ?V46<M5==N 4>E>4V6 F6>DFV6 =4 20-30%. 

�4 4>?><>7>N F45?. 2.10 6<>>D5<<<> 5D5>F<6=V =4?DO<< 74EF>EG64==O 

5?>>G5==G G ED5DV D>7647. 

�<>>D<EF4==O 5?>>G5==G G ED5DV D>7647 E?D<OT 45<>>D4F<74FVW 4>EFG?G 4> 

>>=F5=FG, GEG=5==N ?>E5D54=<>V6 F4 ?V46<M5==N ?D>7>D>EFV DV=4=E>6<E ?>F>>V6. 

�>?>6=V =4?DO<< V=F57D4FVW F5E=>?>7VW 6>?NG4NFL EFD<<V=7>6V E5D6VE<, 6V45>- F4 

<G7<G=G V=4GEFDVN, D<=>> NFT F4 <5F46E5E6VF<. 
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&45?<FO 2.10 

�4EF>EG64==O 5?>>G5==G G ED5DV D>7647 

�><?4=VO / 
�5=E 

&<? 5V7=5E-
?D>F5EG 

�5>F>D 
FD4=ED>D<4FVW 

�?<E 6?D>64465==O 
(�5=E) 

$57G?LF4F< V KPI 
(>?NG>6V 5D5>F<) 

Audius 
[85] 

�E=>6=V ?D>F5E< 
(EFD<<V=7 
<G7<><, 
<>=5F<74FVO 
>>=F5=FG) 

�6>?NFV==<= 
(EF6>D5==O 
45F5=FD4?V7>64=>W 
5>>E<EF5<< 4?O 
4DF<EFV6) 

�5F5=FD4?V7>64=4 
<G7<G=4 ??4FD>D<4 
4?O EFD<<V=7G <G7<>< 

%?D4654?<6<= 
D>7?>4V? 4>E>4V6 <V6 
4DF<EF4<<, GEG=5==O 
?>E5D54=<>V6, 
?V4FD<<>4 =574?56=<E 
6<>>=46FV6. 

Theta 
Network 
[285] 

�E=>6=V ?D>F5E< 
(6V45>EFD<<V=7, 
>?F<<V74FVO 
FD4DV>G) 

�6>?NFV==<= 
(?5D5EV4 4> 
D>7?>4V?5=>W 
<5D56V EFD<<V=7G) 

�?>>G5==-??4FD>D<4 
4?O EFD<<V=7G 
6V45>>>=F5=FG, O>4 
6<=47>D>46GT 
>>D<EFG64GV6 74 
D>7?>4V? ?D>?GE>=>W 
744F=>EFV 

�?F<<V74FVO 6<FD4F =4 
EFD<<V=7 =4 30%, 
EF6>D5==O 5>>E<EF5<< 
674T<>4VW F6>DFV6 V 
E?>6<64GV6 >>=F5=FG. 

Enjin [168] �E=>6=V ?D>F5E< 
(75=<V=7, 
EF6>D5==O NFT-
4>F<6V6) 

�<D5>F<6=<= 
(V=F57D4FVO 
5?>>G5==G 6 V7D>6G 
5>>=><V>G) 

�<>>D<EF4==O 
5?>>G5==G 4?O 
EF6>D5==O NFT G 
6V45>V7D4E 

'=V>4?L=V F<DD>6V 
4>F<6<, ?V46<M5==O 
74?GG5=>EFV 7D46FV6, 
7D>EF4==O D<=>G NFT G 
6V45>V7D4E. 

Ujo Music 
[290] 

�E=>6=V ?D>F5E< 
(<>=5F<74FVO 
<G7<><, >>=FD>?L 
46F>DEL><E ?D46) 

�6>?NFV==<= 
(?DO<<= 76¾O7>> <V6 
4DF<EF4<< F4 
4G4<F>DVTN) 

�?4FD>D<4 4?O 
<>=5F<74FVW <G7<><, 
O>4 4>76>?OT 
4DF<EF4< =4?DO<G 
?D>4464F< E6>W 
D>5>F< 4G4<F>DVW 

�D>7>DVEFL D>7?>4V?G 
4>E>4V6, GEG=5==O 
?>E5D54=<>V6, 
75V?LL5==O ?D<5GF>G 
<G7<>4=FV6. 

Vevue 
[103] 

�E=>6=V ?D>F5E< 
(6V45>>>=F5=F, 
<>=5F<74FVO 
46F>DEL><E ?D46) 

�6>?NFV==<= 
(45F5=FD4?V7>64=<= 
6V45>>5<V=) 

�5F5=FD4?V7>64=4 
??4FD>D<4 4?O 
>5<V=G 
6V45>>>=F5=F><, O>4 
6<>>D<EF>6GT E<4DF-
>>=FD4>F< 4?O 
<>=5F<74FVW 

�DO<<= 4>EV4 4?O 
F6>DFV6 6V45>, 
?D>7>DVEFL DV=4=E>6<E 
>?5D4FV=, G=<>=5==O 
<>=>?>?V74FVW 
6V45>E>EF<=7V6. 

Decen-
traland 
[149] 

�D>F5E< 
F<DD>6V74FVW 
(<5F46E5E6VF, 
6VDFG4?L=V 
4>F<6<) 

�<D5>F<6=<= 
(EF6>D5==O 
5?>>G5==-
??4FD>D<< 4?O 
6VDFG4?L=>7> 
>>=F5=FG) 

�?4FD>D<4 4?O 
EF6>D5==O 
6VDFG4?L=>7> 
>>=F5=FG F4 V7>D =4 
>E=>6V 5?>>G5==G 

'=V>4?L=<= 4>E6V4 4?O 
>>D<EFG64GV6, 
<>=5F<74FVO 
6VDFG4?L=<E 4>F<6V6, 
D>76<F>> 
<5F46E5E6VFV6. 

OpenSea 
[242] 

�E=>6=V ?D>F5E< 
(F>D7V6?O 
F<DD>6<<< 
4>F<64<<, NFT) 

�<D5>F<6=<= 
(<4ELF45=<= 
<4D>5F??5=E 4?O 
NFT) 

�4D>5F??5=E 4?O 
>G?V6?V F4 ?D>446G 
NFT, 6>?NG4NG< 
<<EF5FF6>, <G7<>G F4 
V=LV F<DD>6V 4>F<6< 

�V4FD<<>4 <<FFV6 
G5D57 ?D>446 NFT, 
EF6>D5==O ?D>7>D>7> 
D<=>G F<DD>6<E 
F>64DV6, 7D>EF4==O 
?V>6V4=>EFV NFT. 

MovieBloc 
[233] 

�E=>6=V ?D>F5E< 
(DV?L<>64 
V=4GEFDVO, 
D>7?>6EN465==O 
>>=F5=FG) 

�6>?NFV==<= 
(=444==O 
=574?56=<< 
D56<E5D4< 4>EFG?G 
4> 4G4<F>DVW) 

�?>>G5==-??4FD>D<4 
4?O D>7?>6EN465==O 
DV?L<V6 V >FD<<4==O 
4>E>4V6 =574?56=<<< 
D56<E5D4<< 

�DO<<= 4>EFG? 4> 
4G4<F>DVW, ?V46<M5==O 
4>E>4V6 F6>DFV6 
>>=F5=FG, 7<5=L5==O 
>><VEV==<E 6<FD4F. 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [85; 89; 103; 149; 168; 233; 242; 285; 

290] 
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�>=5F<74FVO >>=F5=FG F4 ?DO<<= 76¾O7>> V7 F6>DFO<< EF4?< >?NG>6<<< 

7<V=4<< 6 V=4GEFDVW. &4>, Audius F4 Ujo Music 74557?5GGNFL ?D>7>D<= D>7?>4V? 

4>E>4V6 <V6 4DF<EF4<< F4 4G4<F>DVTN, 4>76>?ONG< <G7<>4=F4< >FD<<G64F< 

E?D4654?<6G 6<=47>D>4G 557 GG4EFV 65?<><E ?5=5?V6. �>4V5=>, Vevue F4 MovieBloc 

=444NFL =574?56=<< F6>DFO< >>=F5=FG <>6?<6VEFL <>=5F<7G64F< E6>W D>5>F< 

557?>E5D54=L> G5D57 5?>>G5==-??4FD>D<<. 

�?F<<V74FVO D>7?>6EN465==O F<DD>6>7> >>=F5=FG F4>>6 =45G64T 7=4G=>W 

647<. Theta Network F4 Decentraland 6<>>D<EF>6GNFL 45F5=FD4?V7>64=V <5D56V 4?O 

>?F<<V74FVW ?>F>>>6>7> 6V45> F4 D>76<F>G <5F46E5E6VFV6, M> 4>76>?OT EF6>DN64F< 

G=V>4?L=<= >>D<EFG64FL><= 4>E6V4. 

NFT F4 6VDFG4?L=V 4>F<6< >4D4<=4?L=> 7<V=NNFL D<=>> F<DD>6<E D>7647. 

OpenSea T =4=5V?LL<< <4D>5F??5=E>< 4?O F>D7V6?V F<DD>6<<< 4>F<64<<, 4 Enjin 

V=F57DGT NFT G 6V45>V7D<, M> E?D<OT 75V?LL5==N 74?GG5=>EFV 7D46FV6 F4 EF6>D5==N 

=>6<E 5>>=><VG=<E <>45?5= G 75=<V=7G. 

&4><< G<=><, 5?>>G5== G ED5DV D>7647 74557?5GGT =>6V <>6?<6>EFV 4?O 

F6>DFV6 >>=F5=FG, ?V46<MGT DV65=L ?D>7>D>EFV F4 4>76>?OT >>D<EFG64G4< 

557?>E5D54=L> 674T<>4VOF< V7 F<DD>6<<< 4>F<64<<. �>44?LL<= D>76<F>> FVTW 

F5E=>?>7VW E?D<OF<<5 7<VF=5==N 4?LF5D=4F<6=<E 5V7=5E-<>45?5= G <G7<G=V=, >V=>- 

F4 V7D>6V= V=4GEFDVW, D>7L<DNNG< <>6?<6>EFV 4?O >D54F<6=>W 5>>=><V><. 

�=4?V7 >5=EV6 74EF>EG64==O 5?>>G5==-F5E=>?>7V= G DV7=<E E5>F>D4E 5>>=><V>< 

45<>=EFDGT, M> WE 6?D>64465==O 6V45G64TFLEO 74 46><4 >E=>6=<<< 65>F>D4<<: 

56>?NFV==<< F4 4<D5>F<6=<<. �6>?NFV==<= ?V4EV4 4>76>?OT V=F57DG64F< 5?>>G5== 

G >>=>D5F=V 5V7=5E-?D>F5E< 557 7=4G=<E >D74=V74FV==<E 7<V=, ?>EFG?>6> 444?FGNG< 

=>6V F5E=>?>7VG=V DVL5==O 4> =4O6=<E EFDG>FGD. &4><= ?V4EV4 T 5V?LL 7=GG><<, 

>E>V?L>< >><?4=VW <>6GFL 5>E?5D<<5=FG64F< 7 5?>>G5==-DVL5==O<< G 6G7L><E 

=4?DO<4E, =4?D<>?44, G ED5DV DV=4=EV6 (JPM Coin, RippleNet), F>D7V6?V (Walmart, 

Carrefour), EV?LEL>>7> 7>E?>44DEF64 (IBM Food Trust, AgriDigital) G< V=D>D<4FV==<E 

F5E=>?>7V= (Brave, Audius). &5 E?D<OT >?F<<V74FVW 5V7=5E-?D>F5EV6, ?V46<M5==N 

?D>7>D>EFV, GEG=5==N ?>E5D54=<>V6 F4 7=<65==N >?5D4FV==<E 6<FD4F, =5 

6<<474NG< >4D4<=4?L=<E 7<V= G >>D?>D4F<6=><G G?D46?V==V. 
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�4F><VEFL 4<D5>F<6=<= 65>F>D 6?D>64465==O 5?>>G5==G 6<<474T 7=4G=<E 

V=65EF<FV==<E F4 >D74=V74FV==<E 7GE<?L, >E>V?L>< ?5D5454G4T 7<V=G >>D?>D4F<6=>W 

>G?LFGD<, EFD4F57VG=>7> 54G5==O F4 ?>?VF<>< ?V4?D<T<EF6. ' F4><E 6<?44>4E 

5?>>G5== V=F57DGTFLEO O> DG=44<5=F4?L=<= 5?5<5=F F<DD>6>W FD4=ED>D<4FVW, M> 

7<V=NT ?V4EV4 4> G?D46?V==O 6EVTN >><?4=VTN G< =46VFL 74?G77N. �4?D<>?44, 

V=VFV4F<6< «Smart Dubai», 74?D>64465==O 5?>>G5==G G 45D646=5 G?D46?V==O 

(�EF>=VO, �DG7VO) G< <4ELF45=V 5?>>G5==-DVL5==O 4?O 7?>54?L=<E D<=>V6 (Nestlé, 

Siemens, OpenSea) ?5D5454G4NFL >><??5>E=G ?5D55G4>6G ?D>F5EV6, F5=FD4?V7>64=5 

?D<==OFFO DVL5=L F4 7=4G=G D5>D74=V74FVN >?5D4FV==>W 4VO?L=>EFV. %>G4 F5= ?V4EV4 

T E>?44=VL<< G D54?V74FVW, 6V= EF6>DNT 4>67>EFD>>>6V >>=>GD5=F=V ?5D5647< F4 

74>?444T >E=>6G 4?O <4ELF45=>W 45F5=FD4?V74FVW 5>>=><VG=<E 6V4=>E<=. 

�>DO4 7 F<<, 646?<6>N <5F>N >>=F5=F-4=4?V7G 60 >5=EV6 6?D>64465==O 

5?>>G5==-F5E=>?>7V= G 5V7=5E-?D>F5E< 5G?> 4>E?V465==O 5D5>F<6=>EFV F4>>7> 

6?D>64465==O G 5>>=><VG=><G, >D74=V74FV==><G F4 F5E=>?>7VG=><G 6<<VD4E. 

�>>=><VG=4 5D5>F<6=VEFL ?>?O74T G 7=<65==V 6<FD4F, >?F<<V74FVW DV=4=E>6<E 

?D>F5EV6, ?D<E>>D5==V D>7D4EG=>V6 F4 ?>>D4M5==V 4>EFG?G 4> DV=4=EG64==O. 

�D74=V74FV==4 5D5>F<6=VEFL 6<D464TFLEO G ?V46<M5==V ?D>7>D>EFV >?5D4FV=, 

7=<65==V 44<V=VEFD4F<6=<E 6<FD4F, ?>>D4M5==V G?D46?V==O D<7<>4<< F4 <V=V<V74FVW 

L4ED4=EF64. &5E=>?>7VG=4 5D5>F<6=VEFL >E>??NT ?D<E>>D5==O FD4=E4>FV=, 

?V46<M5==O DV6=O 557?5>< 44=<E F4 6?D>64465==O 45F5=FD4?V7>64=<E 

V=DD4EFDG>FGD. 

' 5>>=><VG=><G 6<<VDV >E=>6=<<< ?5D56474<< EF4?< 7=<65==O 6<FD4F (Power 

Ledger 3 30%, Ripple 3 40%, Insurwave 3 30%), E>>D>G5==O >><VEV= (Winding Tree 3 

20%, BeeToken 3 15%, LockTrip 3 20%) F4 74?GG5==O V=65EF<FV= (CoinList 3 100%). 

�?>>G5== F4>>6 E?D<O6 ?D<E>>D5==N D>7D4EG=>V6 (Paxos 3 50%) F4 ?>>D4M5==N 

4>EFG?G 4> DV=4=EG64==O 4?O 6V4=>6?N64=<E 5=5D75F<G=<E ?D>T>FV6 (WePower 3 

30%) (D<E. 2.2). 
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$<E. 2.2. �D5>F<6=VEFL 6?D>64465==O 5?>>G5==-F5E=>?>7V= G 5V7=5E-?D>F5E< G 

D4<>4E 5>>=><VG=>7>, >D74=V74FV==>7> F4 F5E=>?>7VG=>7> 6<<VDV6 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [89; 124; 125; 138; 139; 167] 

 

� >D74=V74FV==>7> ?>7?O4G 5?>>G5== 4>?><V7 7=<7<F< 44<V=VEFD4F<6=V 6<FD4F< 

(Solve.Care 3 30%), <V=V<V7G64F< D<7<>< D4?LE<DV>4FVW ?V>V6 (MediLedger 3 50%) F4 

74?>5V7F< 7?4<G E<EF5<< (Guardtime 3 60%). �4=5V?LL 647><<= 5D5>F E?>EF5DV746EO 

G ED5DV DV=4=E>6<E D>7D4EG=>V6, 45 5?>>G5==-F5E=>?>7VW 74557?5G<?< ?D<E>>D5==O 

FD4=E4>FV= G 200% (Travelport) F4 >?F<<V74FVN G?D46?V==O D5EGDE4<< =4 30% (TUI 

Group). &5E=>?>7VG=<= 5D5>F 6>?NG46 7=<65==O 6<?44>V6 L4ED4=EF64 (CarVertical 

3 50%) F4 =4=EGFFT6VL5 ?D<E>>D5==O FD4=E4>FV= 3 500% G 6<?44>G ??4FD>D<< R3. 

&V D57G?LF4F< ?V4F65D46GNFL, M> 5?>>G5== =5 ?<L5 ?V46<MGT 5D5>F<6=VEFL 

>?5D4FV=, 4?5 = E?D<OT DG=44<5=F4?L=<< 7<V=4< G 5V7=5E-<>45?OE, >E>5?<6> 6 

>>=F5>EFV F<DD>6V74FVW, 46F><4F<74FVW F4 557?5>< 44=<E. 

�F65, 4=4?V7 74EF>EG64==O 5?>>G5==-F5E=>?>7V= G DV7=<E 74?G7OE 5V7=5EG 

4>76>?OT 6<>>D5<<F< >?NG>6V =4?DO<<, O>V <4NFL EGFFT6<= 6??<6 =4 

30%

20%

25%

30%

40%

50%

100%

30%

20%

20%

15%

20%

15%

30%

50%

60%

200%

30%

500%

50%

0% 200% 400% 600%

�=<65==O 6<FD4F (Power Ledger)

�<5=L5==O 64DF>EFV 5=5D7VW 4?O E?>6<64GV6 &

�=<65==O 6<FD4F (Electron)

�D<E>>D5==O DV=4=EG64==O 6V4=>6?N64=<E &

�=<65==O 6<FD4F =4 >><VEVW (Ripple)

%>>D>G5==O F5D<V=V6 D>7D4EG=>V6 (Paxos)

�4?GG5==O V=65EF<FV= (CoinList)

%>>D>G5==O 6<FD4F =4 44<V=VEFDG64==O &

�5V?LL5==O 6=5E>V6 (BitGive)

�=<65==O 6<FD4F =4 >><VEVW (Winding Tree)

%>>D>G5==O >><VEV= (BeeToken)

�=<65==O 6<FD4F =4 >><VEVW (LockTrip)

�=<65==O E?>6<64==O (EnergiMine)

�=<65==O 44<V=VEFD4F<6=<E 6<FD4F (Solve.Care)

�=<65==O D<7<>G D4?LE<DV>4FVW ?V>V6 &

�=<65==O D<7<>V6 7?4<G E<EF5<< (Guardtime)

�D<E>>D5==O FD4=74>FV= (Travelport)

�=<65==O 6<FD4F =4 G?D46?V==O D5EGDE4<< &

�D<E>>D5==O FD4=74>FV= (R3)

%>>D>G5==O 6<?44>V6 L4ED4=EF64 (CarVertical)
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FD4=ED>D<4FVN 5V7=5E-?D>F5EV6 ?V4?D<T<EF6. &V =4?DO<< 5G?< 6<4V?5=V =4 >E=>6V 

WE=L>W D>?V G 6<DVL5==V >?NG>6<E ?D>5?5< 5V7=5EG, F4><E O> >?F<<V74FVO >?5D4FV=, 

GEG=5==O ?>E5D54=<>V6, ?V46<M5==O ?D>7>D>EFV F4 EF6>D5==O =>6<E <>6?<6>EF5= 

4?O 7D>EF4==O (F45?. 2.11). 

&45?<FO 2.11 

�4?DO<< DG=>FV>=4?L=>7> 6<>>D<EF4==O 5?>>G5==-F5E=>?>7V= 

�4F57>DVO �?<E �DO<V 5D5>F< �?>E5D54>>64=V 5D5>F< 

�?F<<V74FVO F4 
46F><4F<74FVO 

�?D>64465==O 
E<4DF->>=FD4>FV6 F4 
46F><4F<74FVO 
?D>F5EV6 4?O 
E>>D>G5==O 6<FD4F V 
G4EG. 

�<5=L5==O 
6<FD4F =4 
FD4=E4>FVW, 
?D<E>>D5==O 
5V7=5E-?D>F5EV6. 

�V46<M5==O ?D>4G>F<6=>EFV, 
<V=V<V74FVO ?><<?>>. 

�5F5=FD4?V74FVO 'EG=5==O 
?>E5D54=<>V6, 
74557?5G5==O ?DO<>W 
674T<>4VW <V6 
GG4E=<>4<< D<=>G. 

%>>D>G5==O 
6<FD4F =4 
?>E5D54=<>V6, 
?V46<M5==O 
5D5>F<6=>EFV 
674T<>4VW. 

$>7L<D5==O 4>EFG?G 4> 
D<=>V6, ?V46<M5==O 
=574?56=>EFV 5V7=5EG. 

�D>7>DVEFL V 
4>6VD4 

�V4EF565==O 
?>E>465==O 
?D>4G>FV6, ?D>7>D5 
G?D46?V==O 44=<<< 
F4 4G4<F. 

�<5=L5==O 
D<7<>V6 
L4ED4=EF64, 
?V46<M5==O 
6V4?>6V4=>EFV 
EF4=44DF4<. 

�<VF=5==O 4>6VD< >?VT=FV6, 
?>>D4M5==O D5?GF4FVW 5D5=4G. 

�>6V 5V7=5E-
<>45?V 

%F6>D5==O 
??4FD>D< 4?O 
<>=5F<74FVW 
>>=F5=FG, 
G?D46?V==O 
4>F<64<< F4 
V=F57D4FVW >?VT=FV6. 

�V4>D<FFO =>6<E 
465D5? 4>E>4G, 
?V46<M5==O 
74?GG5=>EFV 
>?VT=FV6. 

$>76<F>> V==>64FV=, 
D>D<G64==O =>6<E 
?4DF=5DEL><E 6V4=>E<=. 

&>>5=V74FVO 
4>F<6V6 

�5D5F6>D5==O 
DV7<G=<E G< 
F<DD>6<E 4>F<6V6 G 
F>>5=< 4?O 
E?D>M5==O >?5D4FV= 
V 74?GG5==O 
V=65EF<FV=. 

�D<E>>D5==O 
>?5D4FV= 7 
4>F<64<<, 
7=<65==O 6<FD4F 
=4 G?D46?V==O. 

�>>D4M5==O ?V>6V4=>EFV 
4>F<6V6, 74?GG5==O V=65EF>DV6, 
7D>EF4==O D<=>>6<E 
<>6?<6>EF5=. 

�65D5?>: E>?445=> 46F>D><. 

 

�=4E?V4>> ?D>6545=>7> 4=4?V7G 44=<E F45?. 2.11, <>65<> 74?D>?>=G64F< 

=4EFG?=V =4?DO<< 6?D>64465==O 5?>>G5==-F5E=>?>7V=: 
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1. �?F<<V74FVO F4 46F><4F<74FVO 5V7=5E-?D>F5EV6. �4=VTN 7 =4=5V?LL 

7=4GGM<E ?5D5647 5?>>G5==G T =>7> 744F=VEFL 46F><4F<7G64F< DGF<==V 74644==O, M> 

4>76>?OT >><?4=VO< <V=V<V7G64F< 6<FD4F< F4 E>>D>F<F< G4E 6<>>=4==O >?5D4FV=. 

�4?D<>?44, 6<>>D<EF4==O E<4DF->>=FD4>FV6 G DV=4=E>6<E FD4=E4>FVOE F4 

44<V=VEFDG64==V 7=4G=> ?D<E>>DNT ?D>F5E< F4 <V=V<V7GT D<7<>< ?><<?>>. 

2. �5F5=FD4?V74FVO. 'EG=5==O ?>E5D54=<>V6 F4 F5=FD4?V7>64=<E EFDG>FGD 

=444T ?V4?D<T<EF64< 5V?LL<= >>=FD>?L =44 6?4E=<<< >?5D4FVO<<. &5 >E>5?<6> 

>>D<E=> G 74?G7OE 7 6<E>><< DV6=5< >>=>GD5=FVW, F4><E O> ?>7VEF<>4, DV=4=E< F4 

5=5D75F<>4. 

3. �D>7>DVEFL V 4>6VD4. �>6?<6VEFL 65D<DV>4FVW 44=<E, O>V =444T 5?>>G5==, 

EF6>DNNFL >E=>6G 4?O 4>6VD< <V6 ?4DF=5D4<<, >?VT=F4<< F4 D57G?OF>D4<<. &4>V 

V=EFDG<5=F<, O> 6V4EF565==O ?>E>465==O ?D>4G>FVW 45> 4G4<F>DEL>V 5?>>G5==-

E<EF5<<, 4>76>?ONFL >><?4=VO< 7<VF=N64F< E6>N D5?GF4FVN F4 ?V46<MG64F< 

>>=>GD5=F>E?D><>6=VEFL. 

4. �>6V 5V7=5E-<>45?V. �?>>G5== 6V4>D<64T =>6V ?5DE?5>F<6< 4?O EF6>D5==O 

5V7=5E-<>45?5=. �4?D<>?44, <>=5F<74FVO >>=F5=FG G5D57 NFT G< EF6>D5==O 

??4FD>D< 4?O V=F57D4FVW >?VT=FV6 G 6<D>5=<GV ?D>F5E< 4>76>?OT ?V4?D<T<EF64< 

D>76<64F< 4>44F>>6V 465D5?4 4>E>4G. 

5. &>>5=V74FVO 4>F<6V6. �5D5F6>D5==O DV7<G=<E G< F<DD>6<E 4>F<6V6 G F>>5=< 

6V4>D<64T 4>EFG? 4> 7?>54?L=<E D<=>V6, E?D<ONG< ?V>6V4=>EFV F4 74?GG5==N 

V=65EF<FV=.  

�F65, 74V=E=5=<= 4=4?V7 ?D>45<>=EFDG646, M> 5?>>G5==-F5E=>?>7VW 74=<4NFL 

4544?V 5V?LL 647><5 <VEF5 G 7?>54?L=V= 5>>=><VFV F4 =45G64NFL 

<G?LF<E5>F>D4?L=>7> 74EF>EG64==O, 74557?5GGNG< G=V65DE4?L=V DVL5==O 4?O 

>><?4=V= DV7=<E 74?G75=. /> E6V4G4FL =46545=V G D>74V?V >5=E<, FO F5E=>?>7VO 

74EF>E>6GTFLEO G DV=4=E>6><G, FD4=E?>DF=><G, 5=5D75F<G=><G, 45D646=><G 

E5>F>D4E, 4 F4>>6 G F4><E 74?G7OE, O> >E>D>=4 74>D>6¾O, D<F5=?, EV?LEL>5 

7>E?>44DEF6>, V=D>D<4FV==>->><G=V>4FV==V ?>E?G7< F4 V=4GEFDVO D>7647. &5 

4>6>4<FL WW 6<=OF>>6G 7=GG>VEFL V 744F=VEFL 444?FG64F<EO ?V4 E?5F<DV>G DV7=<E 

D<=>V6. 
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%FDG>FGD4 DG=>FV>=4?L=<E ED5D 6<>>D<EF4==O 5?>>G5==G G 5V7=5E-?D>F5E4E 

<>65 5GF< E<EF5<4F<7>64=4 74 ?¾OFL<4 547>6<<< >4F57>DVO<<. �>-?5DL5, F5 

>?F<<V74FVO F4 46F><4F<74FVO >?5D4FV= L?OE>< 74?D>64465==O E<4DF->>=FD4>FV6 V 

4V46<F4?V74FVW =4=DV7=><4=VF=VL<E FD4=E4>FV=, M> 4>76>?OT 7=<7<F< DV=4=E>6V F4 

G4E>6V 6<FD4F<. �>-4DG75, 45F5=FD4?V74FVO 3 GEG=5==O G< E>>D>G5==O D>?V 

?>E5D54=<>V6 G ?4=FN7G EF6>D5==O 64DF>EFV, 7464O>< G><G >><?4=VW 744F=V 5V?LL 

7=GG>> D547G64F< =4 D<=>>6V 7<V=<. �>-FD5FT, ?D>7>DVEFL V 4>6VD4: 5?>>G5== 44T 

7<>7G G=VDV>G64F< <5F>4< 65D<DV>4FVW 44=<E V F<< E4<<< 7=<6G64F< D<7<> 

L4ED4=EF64 F4 EG?5D5G>>. �>-G5F65DF5, 5?>>G5== E?D<OT EF4=>6?5==N =>6<E 5V7=5E-

<>45?5=, 6>?NG=> 7 F>>5=V74FVTN 4>F<6V6, 45F5=FD4?V7>64=<<< ??4FD>D<4<< 

F>D7V6?V, 46F><4F<7>64=<<< ?D>7D4<4<< ?>O?L=>EFV F4 D>75G4>6>N NFT-5>>=><V><. 

�, =4D5LFV, ?¾OF4 >4F57>DVO 3 F>>5=V74FVO 4>F<6V6, M> 6V4>D<64T L<D>><= ?D>EFVD 4?O 

74?GG5==O V=65EF<FV=, D>7L<D5==O >>?4 ?>F5=FV==<E ?4DF=5DV6 V E?>6<64GV6, 4 

F4>>6 ?V46<MGT ?V>6V4=VEFL D<=>V6. 

�<4V?5==O DG=>FV>=4?L=<E ED5D 6<>>D<EF4==O 5?>>G5==-F5E=>?>7V= 

4>76>?OT 6<7=4G<F< >>=>D5F=V =4?DO<< 6?D>64465==O F4 D>D<G64F< 5V?LL 

FV?5E?DO<>64=V EFD4F57VW F<DD>6>W FD4=ED>D<4FVW. &5, G E6>N G5D7G, E?D<OT 

>D4M><G D>7G<V==N ?>F5=FV4?G 5?>>G5==G, 4>76>?OT ?5D5454G4F< <>6?<6V D<7<>< 

F4 D>D<G64F< >E=>6G 4?O EF4?>7> 7D>EF4==O 6 G<>64E =4D>EF4NG>W 7?>54?L=>W 

>>=>GD5=FVW. 

 

2.2. %F4= F4 ?5DE?5>F<6< D>76<F>G 5?>>G5==-F5E=>?>7V= 6 '>D4W=V 

 

&5E=>?>7VO 5?>>G5== 4>F<6=> D>76<64TFLEO 6 '>D4W=V, 7=4E>4OG< 

74EF>EG64==O 6 DV7=<E E5>F>D4E 5>>=><V>< F4 45D646=>7> G?D46?V==O. � G<>64E 

6>T==>7> EF4=G WW 7=4G5==O ?<L5 7D>E?>, 4465 5?>>G5== 74557?5GGT 557?5G=<=, 

45F5=FD4?V7>64=<= F4 =57<V==<= E?>EV5 755D565==O 44=<E, M> T >D<F<G=> 

646?<6<< 4?O DV=4=E>6<E >?5D4FV=, 4>>G<5=F>>5V7G, D5TEFD4FVW 6?4E=>EFV F4 

>>=FD>?N =44 7G<4=VF4D=>N 4>?><>7>N. 
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�7V4=> 7 �?>54?L=<< V=45>E>< 6?D>64465==O >D<?F>64?NF 74 2024 DV>, 

'>D4W=4 6E>4<FL 4> F>?-10 >D4W= E6VFG, 74=<4NG< 6-F5 <VEF5 74 DV6=5< 6<>>D<EF4==O 

F<DD>6<E 4>F<6V6 F4 45F5=FD4?V7>64=<E DV=4=E>6<E DVL5=L (DeFi) (D<E. 2.3). �<E>>4 

?>?G?OD=VEFL >D<?F>64?NF G >D4W=V EF4?4 >4=<< V7 >?NG>6<E D4>F>DV6 

EF<<G?N64==O 6?D>64465==O 5?>>G5==-F5E=>?>7V=, 7>>D5<4 G ED5DV DV=4=EV6, 

5?5>FD>==>W >><5DFVW F4 F<DD>6>W V45=F<DV>4FVW. �=4G=<= DV65=L 444?F4FVW 

>D<?F>64?NF E5D54 =4E5?5==O ?>OE=NTFLEO 5>>=><VG=>N =5EF45V?L=VEFN, 6<E>><< 

DV6=5< F<DD>6>W 7D4<>F=>EFV F4 D>76<=5=<< E5>F>D>< IT-DDV?4=EG, M> EF<<G?NT 

6<>>D<EF4==O 45F5=FD4?V7>64=<E DV=4=E>6<E ??4FD>D< 4?O <V6=4D>4=<E ??4F56V6 

V 755D565==O >4?VF4?G. 

 

$<E. 2.3. &��-10 >D4W= 6 7?>54?L=><G V=45>EV 6?D>64465==O  

>D<?F>64?NF 74 2024 DV> 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [304]. 

 

�=4?V7 E>?44>6<E D5=F<=7G E6V4G<FL, M> '>D4W=4 74=<4T 5-F5 <VEF5 74 DV6=5< 

D>76<F>G DeFi F4 7-<5 <VEF5 74 DV6=5< V=F57D4FVW 5?>>G5==G G F5=FD4?V7>64=V 

DV=4=E>6V E5D6VE<. &5 E6V4G<FL ?D> F5, M> F5E=>?>7VO 7455V?LL>7> 74EF>E>6GTFLEO G 

45F5=FD4?V7>64=<E DV=4=E>6<E DVL5==OE, F4><E O> >D<?F>5VD6V, P2P->D54<FG64==O, 
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�474?L=<= D5=F<=7 V=45>EG &5=FD4?V7>64=4 64DFVEFL E5D6VEG

$5=F<=7 F5=FD4?V7>64=<E D>74DV5=<E ?>E?G7 �=4G5==O DeFi
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EF5=5?>>W=< F4 E<4DF->>=FD4>F<, F>4V O> FD44<FV==V 54=>V6EL>V GEF4=>6< F4 

DV=4=E>6V >><?4=VW ?>>< M> ?<L5 G4EF>>6> 6<>>D<EF>6GNFL 5?>>G5==-

V=DD4EFDG>FGDG. �>DV< DV=4=E>6>7> E5>F>DG, 5?>>G5== F4>>6 ?>EFG?>6> 

6?D>6446GTFLEO 6 ?>7VEF<>G, 45D646=5 G?D46?V==O F4 G?D46?V==O F<DD>6<<< 

4>F<64<<, E>G4 FV ED5D< M5 =5 45<>=EFDGNFL 7=4G=>W <4ELF45=>EFV. 

$47>< 7 F<<, '>D4W=4 74=<4T >>=>GD5=F=G ?>7<FVN 6 ED5DV 5?>>G5==-

D>7D>5>>, 6E>4OG< 4> &��-25 >D4W= E6VFG 74 >V?L>VEFN Web3-D>7D>5=<>V6. �<E>><= 

DV65=L 74?GG5=>EFV G>D4W=EL><E E?5FV4?VEFV6 G 7?>54?L=V 5?>>G5==-?D>T>F< E6V4G<FL 

?D> 7D>EF4NGG D>?L >D4W=< G E6VF>6V= 45F5=FD4?V7>64=V= 5>>=><VFV (D<E. 2.4).  

 

$<E. 2.4. &��-25 >D4W= 74 >V?L>VEFN D>7D>5=<>V6 5?>>G5==G G E6VFV G 2023 D>FV 

�65D5?>: ED>D<>64=> 46F>D>< =4 >E=>6V [304]. 

 

/> 6<4=> 7 44=<E D<E. 2.4, ?V45D4<< 74 >V?L>VEFN D>7D>5=<>V6 5?>>G5==G T 

%,� (6493), �=4VO (5469) F4 %?>?GG5=5 �>D>?V6EF6> (1459), M> ?V4>D5E?NT 

4><V=G64==O 65?<><E IT-D<=>V6 G FL><G E5>F>DV. �>4=>G4E '>D4W=4 (498) 

7=4E>4<FLEO =4 >4=><G DV6=V 7 �D4=>< (498) F4 ?5D565DLGT =<7>G T6D>?5=EL><E 

>D4W=, F4><E O> �>?LM4 (409) F4 ,65=F4DVO (370). &5 E6V4G<FL ?D> 7=4G=<= 

?>F5=FV4? >D4W=< G D>76<F>G 5?>>G5==-5>>E<EF5<<, O><= <>65 5GF< ?>E<?5=<= 
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?>44?LL>N V=F57D4FVTN F5E=>?>7V= G DV=4=E>6<=, 45D646=<= F4 ?D<64F=<= 

E5>F>D<. 

�576464NG< =4 6<E>><= DV65=L 6?D>64465==O >D<?F>64?NF 6 '>D4W=V F4 

7=4G=G >V?L>VEFL D>7D>5=<>V6 5?>>G5==-F5E=>?>7V=, 4=4?VF<G=V 44=V M>4> D54?L=<E 

<4ELF45V6 V=F57D4FVW 5?>>G5==G 6 5V7=5E-?D>F5E< T >5<565=<<<. �D4> >><??5>E=>W 

EF4F<EF<>< F4 4>E?V465=L GE>?44=NT >FV=>G DV6=O 7>F>6=>EFV >><?4=V= 4> 

6?D>64465==O 45F5=FD4?V7>64=<E F5E=>?>7V=, 4 F4>>6 ?5D5L>>464T D>7D>5FV 

5D5>F<6=<E EFD4F57V= F<DD>6>W FD4=ED>D<4FVW. %4<5 F><G 4?O ?D>6545==O 

4>E?V465==O << 74EF>EG64?< 46F>DEL>G <5F>4<>G, O>4 4>76>?OT >FV=<F< ?>F>G=<= 

EF4=, 7>F>6=VEFL 5V7=5EG 4> 6?D>64465==O 5?>>G5==G F4 6<O6<F< >?NG>6V 6<>?<>< V 

?5D5647< FVTW F5E=>?>7VW 4?O ?V4?D<T<EF6 DV7=<E E5>F>DV6. 

�5F>4<>4 4>E?V465==O 547GTFLEO =4 ?D>6545==V 4=>5F=>7> >?<FG64==O E5D54 

?D54EF46=<>V6 5V7=5EG, M> 44T 7<>7G >FD<<4F< 5<?VD<G=V 44=V M>4> DV6=O 

>5V7=4=>EFV, 7>F>6=>EFV 4> V=F57D4FVW 5?>>G5==G, 4 F4>>6 >?NG>6<E D4>F>DV6, M> 

6??<64NFL =4 GE64?5==O 6V4?>6V4=<E DVL5=L. �=>5FG64==O 4>76>?OT 

E<EF5<4F<7G64F< ?>7?O4< 5V7=5EG =4 6?D>64465==O 5?>>G5==G, 7>>D5<4 M>4> =>7> 

?>F5=FV==>7> 6??<6G =4 DV=4=E>6V, >D74=V74FV==V F4 >?5D4FV==V ?D>F5E< 

(4>44F>> �). 

�?<FG64==O >E>?<?> 79 D5E?>=45=FV6, O>V T >5DV6=<>4<< 5V7=5EG L<D>>>7> 

E?5>FDG 74?G75= 5>>=><V><. �4=5V?LL5 ?D54EF46=<FF6> <4T E5>F>D ?D>D5EV==<E 

?>E?G7, M> EF4=>6<FL 27% 6<5VD><, M> E6V4G<FL ?D> 6<E>><= DV65=L 74FV>46?5=>EFV 

G 6?D>64465==V 5?>>G5==G E5D54 >><?4=V=, O>V ?D4FNNFL 7 V=D>D<4FV==<<< F4 

>>=EG?LF4FV==<<< ?>E?G74<<. �=4G=>N <VD>N ?D54EF46?5=V F4>>6 F4>V E5>F>D<, O> 

5G4V6=<FF6> (13%), =444==O ?>E?G7 (7%), IT F4 F<DD>6V F5E=>?>7VW (9%), 4 F4>>6 

?57>4 ?D><<E?>6VEFL (6%). &5 45<>=EFDGT, M> V=F5D5E 4> 5?>>G5==-DVL5=L VE=GT =5 

?<L5 G DV=4=E>6><G E5>F>DV G< ED5DV >D<?F>64?NF, 4 = G 5V?LL FD44<FV==<E 74?G7OE 

5>>=><V>< (4>44F>> �). 

�V4?D<T<EF64, M> 6E>4OFL 4> 6<5VD><, <4NFL DV7=<= 4>E6V4 D>5>F<, M> 

4>76>?OT >FV=<F< 6?D>64465==O 5?>>G5==G O> G =>6<E >><?4=VOE, F4> V E5D54 

EF45V?L=<E D<=>>6<E 7D46FV6. �4=5V?LL4 G4EF>4 (39%) ?D4FNT =4 D<=>G 6V4 5 4> 10 
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D>>V6, 4 M5 31% <4NFL 4>E6V4 D>5>F< 10320 D>>V6, M> E6V4G<FL ?D> WE=N 

EF45V?L=VEFL F4 <>6?<6>EFV 4?O V=65EFG64==O 6 =>6V F5E=>?>7VW. �>4=>G4E ?<L5 3% 

?V4?D<T<EF6 T =>6>EF6>D5=<<< (4> 5 D>>V6), M> 6>47GT =4 6V4=>E=> =<7L>G 

?>L<D5=VEFL 5?>>G5==G E5D54 EF4DF4?V6. 

%FDG>FGD4 6<5VD>< F4>>6 6>?NG4T ?V4?D<T<EF64 DV7=<E <4ELF45V6 74 DV6=5< 

4>E>4V6. �5D5646=4 5V?LLVEFL (60%) >><?4=V= <4NFL 4>EV4 4> 2 <?= T6D>, M> 

45<>=EFDGT 4><V=G64==O <4?>7> 5V7=5EG 6 >?<FG64==V. �<L5 4% ?V4?D<T<EF6 

?5D56<MGNFL ?>7=4G>G 6 50 <?= T6D>, M> E6V4G<FL ?D> >55D56=<= ?V4EV4 65?<><E 

>><?4=V= 4> 6?D>64465==O 5?>>G5==G. 

� F>G>< 7>DG >D74=V74FV==>-?D46>6<E D>D<, G 6<5VDFV 4><V=GNFL &>64D<EF64 

7 >5<565=>N 6V4?>6V44?L=VEFN (77%), ?D<64F=V ?V4?D<T<EF64 EF4=>6?OFL 14%, 4 

DV7<G=V >E>5<-?V4?D<T<FV 3 9%. &5 6V4?>6V44T 7474?L=V= EFDG>FGDV 5V7=5EG 6 '>D4W=V, 

45 E5D54=V F4 <4?V ?V4?D<T<EF64 6V4V7D4NFL >?NG>6G D>?L. 

�4=5V?LLG G4EF>G 6<5VD>< (44%) EF4=>6?OFL ?D54EF46=<>< 6<M>7> 

>5DV6=<FF64, 6>?NG4NG< 75=5D4?L=<E 4<D5>F>DV6 (CEO) F4 4<D5>F>DV6, M> 

74557?5GGT 6<E>>G O>VEFL 6V4?>6V45= G G4EF<=V EFD4F57VG=>7> 54G5==O F4 GE64?5==O 

DVL5=L M>4> F<DD>6>W FD4=ED>D<4FVW. �5=5465D< F4 >5DV6=<>< 6V44V?V6 EF4=>6?OFL 

26% 6<5VD><, 4 E?5FV4?VEF<, O>V 6<>>=GNFL >?5D4FV==V 74644==O, 3 9%. 

->4> DV6=O 6?D>64465==O 5?>>G5==-F5E=>?>7V=, D57G?LF4F< 4>E?V465==O 

45<>=EFDGNFL ?56=<= D>7D<6 <V6 74FV>46?5=VEFN F4 D54?L=<< 6<>>D<EF4==O< 

F5E=>?>7VW. �5D5646=4 5V?LLVEFL ?V4?D<T<EF6 (66%) =4D47V =5 6<>>D<EF>6GNFL 

5?>>G5==, M> ?>OE=NTFLEO =<7L>>N >5V7=4=VEFN, 6V4EGF=VEFN =>D<4F<6=>7> 

D57G?N64==O 45> 6<E>><<< 6<FD4F4<< =4 6?D>64465==O. �<L5 7% ?V4?D<T<EF6 

74O6<?< ?D> ??4=< 6?D>64465==O 5?>>G5==-DVL5=L G =4=5?<6GV= ?5DE?5>F<6V, M> 

E6V4G<FL ?D> ?>EFG?>65 D>7L<D5==O =>7> 6<>>D<EF4==O. �>4=>G4E ?<L5 6% 

>><?4=V= 665 4>F<6=> 6<>>D<EF>6GNFL 5?>>G5==, M> 45<>=EFDGT ?>G4F>>6<=, 4?5 

6E5 6 646?<6<= 5F4? =>7> V=F57D4FVW 6 G>D4W=EL><= 5V7=5E-E5>F>D. 

$V65=L 7=4=L >5DV6=<>V6 >><?4=V= G ED5DV 5?>>G5==-F5E=>?>7V= 5G?> >FV=5=> 

74 L>4?>N �4=>5DF4, 45 1 >7=4G4T <V=V<4?L=G >5V7=4=VEFL, 4 5 3 <4>E<<4?L=G. &4><= 

?V4EV4 4>76>?OT >V?L>VE=> 6<<VDOF< DV65=L E?D<==OFFO F5E=>?>7VW 5V7=5E>< F4 
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>FV=<F<, =4E>V?L>< 4>5D5 D5E?>=45=F< 7=4=><V 7 WW <>6?<6>EFO<< F4 ?>F5=FV==<<< 

74EF>EG64==O<<. 

�D4DVG=5 ?D54EF46?5==O >FD<<4=<E D57G?LF4FV6 =46545=> =4 D<E. 2.5, M> 

45<>=EFDGT D>7?>4V? 6V4?>6V45= E5D54 GG4E=<>V6 >?<FG64==O. &5 4>76>?OT 

6<7=4G<F< 7474?L=V F5=45=FVW F4 DV65=L 7>F>6=>EFV ?V4?D<T<EF6 4> V=F57D4FVW 

5?>>G5==-DVL5=L G E6>N 4VO?L=VEFL. 

 

$<E. 2.5. �5V7=4=VEFL >><?4=V= M>4> <>6?<6>EF5= 5?>>G5== (6V4 1 4> 5), % 

D5E?>=45=FV6 

�65D5?>: ?>5G4>64=> 46F>D>< 74 D57G?LF4F4<< ?D>6545=>7> >?<FG64==O. 

 

18 D5E?>=45=FV6 >FV=<?< >5V7=4=VEFL E6>TW >><?4=VW =4 DV6=V 1 (<V=V<4?L=4 

>5V7=4=VEFL), M5 8 D5E?>=45=FV6 >FV=<?< DV65=L >5V7=4=>EFV E6>TW >><?4=VW G 2 54?< 

(=<7L>4 >5V7=4=VEFL). &5 E6V4G<FL ?D> F5, M> 7=4G=4 G4EF<=4 >><?4=V= <4T 

=54>EF4F=T D>7G<V==O ?>F5=FV4?G 5?>>G5==-F5E=>?>7V=, M> <>65 5GF< ?>6¾O74=> 7 

6V4EGF=VEFN >E6VF=VE V=VFV4F<6 G< 4>EFG?G 4> V=D>D<4FVW. 

12 D5E?>=45=FV6 >FV=<?< 7=4==O E6>WE >><?4=V= ?D> 5?>>G5== O> E5D54=V. &O 

7DG?4 >><?4=V=, =<>6VD=>, D>7G<VT 547>6V ?D<=F<?< F5E=>?>7VW 5?>>G5==, 4?5 =5 6 

7<>7V >FV=<F< WW ?D4>F<G=G FV==VEFL 4?O E6>7> 5V7=5EG. 28 D5E?>=45=FV6 >FV=<?< 

7=4==O E6>WE >><?4=V= =4 DV6=V 4 54?V6 (6<E>>4 >5V7=4=VEFL) F4 13 D5E?>=45=FV6 

?>EF46<?< =4=6<MG >FV=>G 3 5 54?V6 (<4>E<<4?L=4 >5V7=4=VEFL). �><?4=VW 

23%

10%

15%
35%

16%

1 - �V=V<4?L=4 >5V7=4=VEFL 2 - �<7L>4 >5V7=4=VEFL

3 - %5D54=O >5V7=4=VEFL 4 - �<E>>4 >5V7=4=VEFL

5 - �4>E<<4?L=4 >5V7=4=VEFL
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45<>=EFDGNFL 6?56=5=5 D>7G<V==O <>6?<6>EF5= 5?>>G5==G F4, =<>6VD=>, <>6GFL 

??4=G64F< 45> 665 74V=E=N64F< 6?D>64465==O FVTW F5E=>?>7VW G E6>W= 4VO?L=>EFV.  

�=4?V7 44=<E E6V4G<FL, M> ?<L5 G4EF<=4 >><?4=V= <4T 6<E>><= DV65=L 

>5V7=4=>EFV M>4> 5?>>G5==-F5E=>?>7V=, M> ?V4>D5E?NT 646?<6VEFL ?D>6545==O 

V=D>D<4FV==<E >4<?4=V=, E?DO<>64=<E =4 ?>L<D5==O 7=4=L ?D> ?D4>F<G=V ?5D5647< 

5?>>G5==G, 4 F4>>6 >D74=V74FVW >E6VF=VE ?D>7D4< 4?O 5V7=5EG.  

�>44F>>6<= 4=4?V7 ?>>4746, M> >D74=V74FVW, O>V 6>?>4VNFL 5V?LL<<< 7=4==O<< 

?D> 5?>>G5==, 45<>=EFDGNFL 6<MG 7>F>6=VEFL 4> =>7> 6<>>D<EF4==O. &5 4>76>?OT 

EF65D46G64F<, M> ?>?G?OD<74FVO V=D>D<4FVW ?D> ?5D5647< F4 ?D4>F<G=V 

74EF>EG64==O 5?>>G5==G <>65 E?G7G64F< 5D5>F<6=<< V=EFDG<5=F>< 4?O 

EF<<G?N64==O V==>64FV=. 

�D>6545<> >FV=>G DV6=O 6??<6G 6?D>64465==O F5E=>?>7VW 5?>>G5== =4 F4>V 

4E?5>F< 6545==O 5V7=5EG O> =>6V 465D5?4 4>E>4G, 4>EFG? 4> DV=4=EG64==O, 

6V4?>6V4=VEFL >GV>G64==O< >?VT=FV6, >>=>GD5=F=4 ?5D56474, 5D5>F<6=VEFL 5V7=5E-

?D>F5EV6. �?O FL>7> 6<>>D<EF4T<>, E<EF5<4F<7>64=G V=D>D<4FVN ?D>6545=>7> 

>?<FG64==O ?D54EF46=<>V6 5V7=5EG (F45?. 2.12). 

&45?<FO 2.12 

�V4?>6V4V D5E?>=45=FV6 M>4> 6??<6G 6?D>64465==O 5?>>G5==-F5E=>?>7V= =4 

>>D5<V 4E?5>F< 6545==O 5V7=5EG, % D5E?>=45=FV6 

�E?5>F< 6??<6G 
5?>>G5==G 

�>6EV< =5 
6??<=5 

�4F<<5 
=57=4G=<= 
6??<6 

�><VF=> 
6??<=5 =4 
45O>V 
4E?5>F< 

�4F<<5 
7=4G=<= 
6??<6 

�??<=5 
6<DVL4?L=<< 
G<=>< 

�>6V 465D5?4 4>E>4G 24% 33% 18% 10% 15% 

�>EFG? 4> 465D5? 
DV=4=EG64==O 24% 9% 24% 35% 8% 

�V4?>6V4=VEFL 
>GV>G64==O< >?VT=FV6 33% 24% 11% 8% 24% 

�>=>GD5=F=4 
?5D56474 24% 19% 15% 15% 27% 

�>E<?5=4 4>6VD4 32% 19% 19% 23% 8% 

�V?LL4 6V4?>6V4=VEFL 
V ?D>7>DVEFL 24% 16% 34% 0% 25% 

�V?LL 5D5>F<6=V 
?D>F5E< 34% 8% 24% 9% 25% 

�65D5?>: E>?445=> 46F>D>< =4 >E=>6V ?D>6545=>7> >?<FG64==O. 
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$57G?LF4F< >?<FG64==O M>4> 6??<6G 6?D>64465==O 5?>>G5==-F5E=>?>7V= =4 

EF6>D5==O =>6<E 465D5? 4>E>4G E6V4G4FL ?D> DV7=><4=VF=5 E?D<==OFFO WE 

?>F5=FV==>7> 5D5>FG E5D54 >D74=V74FV=. �4=5V?LL4 G4EF>4 D5E?>=45=FV6, 4 E4<5 19 

>EV5, 66464T, M> 5?>>G5== =5 <4F<<5 6>4=>7> 6??<6G =4 EF6>D5==O =>6<E 465D5? 

4>E>4G 4?O WE=L>W >D74=V74FVW, 4 26 D5E?>=45=FV6 >FV=NNFL 6??<6 5?>>G5==G O> 

=57=4G=<=. &5 <>65 E6V4G<F< ?D> E>5?F<F<7< M>4> ?D4>F<G=>W >>D<EFV F5E=>?>7VW 

45> =56V4?>6V4=VEFL WW <>6?<6>EF5= E?5F<DVFV 5V7=5EG. �D< FL><G 6 >?<FG64==V 

Deloitte¾s 2021 Global Blockchain Survey ?D>6545=>7> E5D54 1,280 >5DV6=<>V6 V 

EF4DL<E D4EV6FV6 G 10 >D4W=4E E6VFG (%,�, �<F4=, �V<5GG<=4, �5?<>4 �D<F4=VO, 

�>=>>=7, �D47<?VO, %V=74?GD, /?>=VO, ���, ��$) ?>>474?>, M> 80% 7474?L=<E 

D5E?>=45=FV6 6VDOFL, M> 5?>>G5== F4 F<DD>6V 4>F<6< EF6>DOFL =>6V ?>F>>< 4>E>4G.  

14 D5E?>=45=FV6 6V47=4G<?<, M> 5?>>G5== <>65 ?><VF=> 6??<=GF< =4 ?56=V 

4E?5>F< >D74=V74FVW. &5 6>47GT =4 GE6V4><?5==O F>7>, M> F5E=>?>7VO <>65 EF4F< 

>>D<E=>N 6 >>D5<<E 5V7=5E-?D>F5E4E, E>G4 WW 5D5>F, =<>6VD=>, =5 5G45 6E5>EO6=<<. 

8 D5E?>=45=FV6 66464NFL, M> 5?>>G5== <>65 7=4G=> 7<V=<F< ?V4EV4 4> EF6>D5==O 

=>6<E 465D5? 4>E>4G, 4 12 D5E?>=45=FV6 66464NFL, M> 5?>>G5== <4F<<5 

6<DVL4?L=<= 6??<6. &V >><?4=VW, =<>6VD=>, 54G4FL ?5DE?5>F<6< G 6<>>D<EF4==V 

F5E=>?>7VW 4?O D>7L<D5==O E6>WE 5V7=5E-<>6?<6>EF5=. �F65, 5V?LLVEFL D5E?>=45=FV6 

45> EG<=V64NFLEO G 6??<6V 5?>>G5==-F5E=>?>7V=, 45> >GV>GNFL ?<L5 =57=4G=<= 

5D5>F. �>4=>G4E ?><VF=4 G4EF<=4 >D74=V74FV= D>77?O44T 5?>>G5== O> V=EFDG<5=F 4?O 

?><VF=<E 7<V= 45> =46VFL >?NG>6<= D4>F>D 4?O D>76<F>G =>6<E 465D5? 4>E>4G.  

19 D5E?>=45=FV6 747=4G<?<, M> 5?>>G5== =5 <4F<<5 6>4=>7> 6??<6G =4 4>EFG? 

4> 465D5? DV=4=EG64==O. &V >D74=V74FVW, =<>6VD=>, =5 54G4FL ?DO<>7> 76¾O7>G <V6 

6<>>D<EF4==O< FVTW F5E=>?>7VW F4 ?>>D4M5==O< <>6?<6>EF5= 74?GG5==O DV=4=E>6<E 

D5EGDEV6. 7 D5E?>=45=FV6 >FV=NNFL 6??<6 5?>>G5==G O> =57=4G=<=. 19 D5E?>=45=FV6 

66464NFL, M> 5?>>G5== <>65 ?><VF=> 6??<=GF< =4 ?56=V 4E?5>F<, ?>6¾O74=V 7 

DV=4=EG64==O<. �4=5V?LL4 7DG?4 D5E?>=45=FV6 (28 >EV5) 6V47=4G4T, M> 5?>>G5== 

<>65 EGFFT6> 7<V=<F< 4>EFG? 4> DV=4=E>6<E D5EGDEV6. �<L5 6 D5E?>=45=FV6 

66464NFL, M> 5?>>G5== <4F<<5 6<DVL4?L=<= 6??<6 =4 4>EFG? 4> 465D5? 

DV=4=EG64==O. �F65, 5V?LLVEFL D5E?>=45=FV6 6<7=4NFL, M> 5?>>G5== <>65 <4F< 
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7=4G=<= 45> ?><VF=<= 6??<6 =4 DV=4=E>6V 4E?5>F< 4VO?L=>EFV. &5 E6V4G<FL ?D> 

D>7G<V==O ?>F5=FV4?G FVTW F5E=>?>7VW G EF6>D5==V ?D>7>D<E F4 5D5>F<6=<E <5E4=V7<V6 

DV=4=EG64==O.  

$57G?LF4F< >?<FG64==O ?D> 6??<6 5?>>G5==-F5E=>?>7V= =4 744F=VEFL 

>D74=V74FV= 6V4?>6V44F< >GV>G64==O< >?VT=FV6 ?>>47GT, M> =4=5V?LL4 G4EF>4 

D5E?>=45=FV6 (26 >EV5) 66464NFL, M> 5?>>G5== =5 <4F<<5 6>4=>7> 6??<6G =4 

6V4?>6V4=VEFL >GV>G64==O< >?VT=FV6, 4 19 D5E?>=45=FV6 >FV=<?< 6??<6 5?>>G5==G O> 

=57=4G=<=. &V >><?4=VW, =<>6VD=>, 45> =5 ?D4FNNFL G ED5D4E, 45 5?>>G5== <>65 5GF< 

D5?564=F=<<, 45> =5 54G4FL G =L><G FV==>EFV 4?O ?>>D4M5==O >?VT=FEL>>7> 4>E6V4G. 

9 D5E?>=45=FV6 747=4G<?<, M> 5?>>G5== <>65 ?><VF=> 6??<=GF< =4 >>D5<V 4E?5>F< 

674T<>4VW 7 >?VT=F4<<. 6 D5E?>=45=FV6 66464NFL, M> 6?D>64465==O 5?>>G5==G <>65 

EGFFT6> ?>>D4M<F< 744F=VEFL >D74=V74FVW 6V4?>6V44F< >GV>G64==O< >?VT=FV6. 19 

D5E?>=45=FV6 >FV=<?< 6??<6 5?>>G5==G O> 6<DVL4?L=<= 4?O 6V4?>6V4=>EFV 

>GV>G64==O< >?VT=FV6. &4>V >><?4=VW 54G4FL G 5?>>G5==V EFD4F57VG=<= V=EFDG<5=F, M> 

<>65 EF4F< >E=>6>N >>=>GD5=F=>W ?5D5647< 7464O>< =>6<< <>6?<6>EFO< V 

?D>7>D>EFV. �F65, 7=4G=4 G4EF<=4 D5E?>=45=FV6 E>5?F<G=> EF46<FLEO 4> 6??<6G 

5?>>G5==G =4 >GV>G64==O >?VT=FV6, ?D>F5 ?><VF=4 >V?L>VEFL >D74=V74FV= GE6V4><?NT 

=>7> ?>F5=FV4? 4?O ?V46<M5==O O>>EFV >?VT=FEL>>7> >5E?G7>6G64==O.  

->4> 6??<6G 5?>>G5==-F5E=>?>7V= =4 EF6>D5==O >>=>GD5=F=>W ?5D5647<, 19 

D5E?>=45=FV6 66464T, M> 5?>>G5== =5 <4F<<5 6>4=>7> 6??<6G =4 >>=>GD5=F=G 

?5D5647G WE=VE >D74=V74FV=. &5 <>65 E6V4G<F< O> ?D> 6V4EGF=VEFL ?D4>F<G=>7> 

74EF>EG64==O FVTW F5E=>?>7VW G WE=V= 74?G7V, F4> V ?D> =54>6VDG 4> WW <>6?<6>EF5=. 15 

D5E?>=45=FV6 747=4G<?<, M> 5?>>G5== <4F<<5 ?<L5 =57=4G=<= 6??<6. &4>V >><?4=VW, 

=<>6VD=>, GE6V4><?NNFL ?56=<= ?>F5=FV4? F5E=>?>7VW, 4?5 =5 >GV>GNFL, M> WW 

6?D>64465==O EGFFT6> 7<V=<FL 5V7=5E-?D>F5E<. 12 D5E?>=45=FV6 >FV=<?< 6??<6 

5?>>G5==G O> ?><VF=<= 4?O >>D5<<E 4E?5>FV6 >>=>GD5=F=>W EFD4F57VW. -5 12 

D5E?>=45=FV6 66464NFL, M> 5?>>G5== <>65 7=4G=> 6??<=GF< =4 >>=>GD5=F=G 

?5D5647G WE=VE >D74=V74FV=. �4=5V?LL4 G4EF>4 D5E?>=45=FV6 (21) 6?56=5=4, M> 

5?>>G5== EF4=5 6<DVL4?L=<< D4>F>D>< >>=>GD5=F=>W ?5D5647<. ' 6<M5 77444=><G 

4>E?V465==V Deloitte 73% D5E?>=45=FV6 66464?<, M> WE=O >><?4=VO 6FD4F<FL 
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>>=>GD5=F=G ?5D5647G, O>M> =5 6?D>644<FL 5?>>G5== V F<DD>6V 4>F<6<. &4><< G<=><, 

5V?LLVEFL D5E?>=45=FV6 6<7=4T ?>F5=FV4? 5?>>G5==G G 7<V=V >>=>GD5=F=>W 4<=4<V><, 

E>G4 7=4G=4 G4EF<=4 >><?4=V= ?>>< =5 54G<FL =>7> ?D4>F<G=>7> 74EF>EG64==O, M> 

?V4>D5E?NT 646?<6VEFL 45<>=EFD4FVW GE?VL=<E ?D<>?44V6 6<>>D<EF4==O F5E=>?>7VW F4 

?>L<D5==O 7=4=L ?D> WW <>6?<6>EFV G DV7=<E ED5D4E 5V7=5EG. 

25 D5E?>=45=FV6 66464T, M> 5?>>G5== =5 <4F<<5 6>4=>7> 6??<6G =4 4>6VDG 4> 

WE=VE >D74=V74FV=. 15 D5E?>=45=FV6 >FV=<?< 6??<6 5?>>G5==G O> =57=4G=<=. &5 <>65 

5GF< ?>6¾O74=> 7 F<<, M> F4>V >><?4=VW =5 4E>FVNNFL 5?>>G5== V7 ?D>7>DVEFN G< 

?V46<M5==O< 4>6VD< G E6>W= ED5DV 4VO?L=>EFV. -5 15 D5E?>=45=FV6 747=4G<?<, M> 

5?>>G5== <>65 ?><VF=> 6??<=GF< =4 >>D5<V 4E?5>F<, ?>6¾O74=V 7 4>6VD>N. 18 

D5E?>=45=FV6 66464NFL, M> 5?>>G5== 744F5= EGFFT6> 6??<=GF< =4 4>6VDG 4> WE=L>W 

>D74=V74FVW. �<L5 6 D5E?>=45=FV6 >FV=NNFL 5?>>G5== O> 6<DVL4?L=<= V=EFDG<5=F 

4?O ?>E<?5==O 4>6VD<. �F65, E>G4 5V?LLVEFL D5E?>=45=FV6 45> =5 54G<FL 76¾O7>G <V6 

5?>>G5==>< V 4>6VD>N, 45> >FV=NT =>7> 6??<6 O> =57=4G=<=, ?><VF=4 G4EF<=4 

>D74=V74FV= 6<7=4T ?>F5=FV4? FVTW F5E=>?>7VW 4?O ?>E<?5==O 4>6VD<.  

$57G?LF4F< >?<FG64==O ?D> 6??<6 5?>>G5==-F5E=>?>7V= =4 ?V46<M5==O 

6V4?>6V44?L=>EFV F4 ?D>7>D>EFV 6 >D74=V74FVOE E6V4G4FL ?D> 7=4G=<= V=F5D5E 4> FL>7> 

4E?5>FG, 4 F4>>6 ?D> ?56=<= DV65=L E>5?F<F<7<G E5D54 D5E?>=45=FV6. 

�?>>G5==-F5E=>?>7VW 6<7=4NFLEO 646?<6<< V=EFDG<5=F>< 4?O ?V46<M5==O 

5D5>F<6=>EFV ?D>F5EV6 G 5V7=5EV. �4=4> 7=4G=4 G4EF>4 D5E?>=45=FV6 45> E>5?F<G=> 

EF46<FLEO 4> WW 6??<6G, 45> =5 54G<FL WW D5?564=F=>EFV 4?O E6>WE ?>FD55.  

�D54EF46?5=V =4 D<E. 2.6 D57G?LF4F< >?<FG64==O 45<>=EFDGNFL L<D>><= 

E?5>FD <>6?<6<E 74EF>EG64=L 5?>>G5==-F5E=>?>7V= G 5V7=5E-?D>F5E4E, 6V4 

DV=4=E>6<E FD4=E4>FV= 4> ?>>D4M5==O ?>7VEF<><. 
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$<E. 2.6. '4EF>4 D5E?>=45=FV6, O>V 654G4NFL 5>>=><VG=V ?5D5647< >>D5<<E 4E?5>FV6 

5V7=5E-?D>F5EV6 6V4 6?D>64465==O 5?>>G5==G, % D5E?>=45=FV6 

�65D5?>: ?>5G4>64=> 46F>D>< 74 D57G?LF4F4<< ?D>6545=>7> >?<FG64==O. 

 

�=4?V7 4E?5>FV6 6545==O 5V7=5EG, =4 O>V E?D46?OF<<5 ?>7<F<6=<= 6??<6 

6?D>64465==O 5?>>G5==G (D<E. 2.6) ?>>4746, M> =4=5V?LL4 >V?L>VEFL D5E?>=45=FV6 

(57 >EV5) 66464T, M> 5?>>G5== T ?5DE?5>F<6=<< 4?O >?F<<V74FVW ?D>F5EV6 >??4F<. 

�6F><4F<74FVO 4>7>6>DV6 >G?V6?V-?D>446G G5D57 E<4DF->>=FD4>F< >FD<<4?4 

?V4FD<<>G 40 D5E?>=45=FV6. &5 E6V4G<FL ?D> 6<7=4==O ?5D5647 46F><4F<74FVW G7>4, 

E>>D>G5==O G4EG =4 6<>>=4==O FD4=E4>FV= V 7=<65==O D<7<>V6, ?>6¾O74=<E V7 

?N4EL><<< ?><<?>4<<.  

51%

24%

23%

39%

9%

42%

19%

48%

72%

37%

30%

11%

�6F><4F<74FVO 4>7>6>DV6 >G?V6?V-
?D>446G G5D57 E<4DF->>=FD4>F<.

�6F><4F<74FVO ?D>F5EV6 
6V4?>6V4=>EFV D57G?OF>D=<< &

�57?5G=5 755DV74==O F4 >5<V= 
GGF?<6<<< 44=<<<.

�V4E?V4>>6G64==O ?>E>465==O 
?D>4G>FVW F4 ?>>D4M5==O &

�>4=V, ?<L5 6<FD4F4 G4EG

�4557?5G5==O =57<V==>EFV 74?<EV6 
F4 74E<EFG 6V4 <4=V?G?OFV=.

�<5=L5==O 6<FD4F =4 ?>E5D54=<>V6 
G 5V7=5E-?D>F5E4E.

�>=FD>?L 6V464=F465==O F>64DV6 F4 
EF6>D5==O D4EG=>V6-D4>FGD.

�?F<<V74FVO ?D>F5EV6 >??4F<.

�V46<M5==O ?D>7>D>EFV DV=4=E>6<E 
FD4=74>FV=.

�>?57L5==O 4G4<FG G5D57 
?D>7>DVEFL 74?<EV6.

&<DD>6V74FVO DV7<G=<E 4>F<6V6 4?O 
?D>446G/>D5=4<.
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�>=FD>?L 6V464=F465==O F>64DV6 V EF6>D5==O D4EG=>V6-D4>FGD 6<7=4?< 

?5DE?5>F<6=<< 38 D5E?>=45=FV6. &5 6>47GT =4 ?>FD55G 6 ?D>7>D>EFV F4 F>G=>EFV 6 

?>7VEF<G=<E ?D>F5E4E, M> <>6=4 4>EO7F< 7464O>< 6?D>64465==N 5?>>G5==-DVL5=L.  

�V46<M5==O ?D>7>D>EFV DV=4=E>6<E FD4=E4>FV= 747=4G<?< O> 646?<6<= 4E?5>F 

29 D5E?>=45=FV6. �>=< D>77?O44NFL FN F5E=>?>7VN O> V=EFDG<5=F 4?O ?>5G4>6< 

4>6VD< 7 >?VT=F4<< F4 ?4DF=5D4<< G5D57 6V4EF56G64=VEFL V ?D>7>DVEFL >?5D4FV=.  

�4557?5G5==O =57<V==>EFV 74?<EV6 F4 74E<EFG 6V4 <4=V?G?OFV= 6<7=4?< 

646?<6<< 33 D5E?>=45=F<, M> ?V4>D5E?NT FV==VEFL 5?>>G5==G 4?O 4>67>EFD>>>6>7> 

755DV74==O 44=<E F4 WE=L>7> 74E<EFG.  

�F65, 5?>>G5==-F5E=>?>7VW D>77?O44NFLEO D5E?>=45=F4<< O> ?>FG6=<= 

V=EFDG<5=F 4?O >?F<<V74FVW DV=4=E>6<E FD4=E4>FV=, 46F><4F<74FVW G7>4 V 

?>>D4M5==O ?>7VEF<G=<E ?D>F5EV6.  

$57G?LF4F< >?<FG64==O, ?>44=V =4 D<E. 2.7., 6V4>5D464NFL >?NG>6V D5EGDE<, 

O>V, =4 4G<>G D5E?>=45=FV6, <>6GFL 5GF< 6<>>D<EF4=V WE=V<< >><?4=VO<< 4?O 

?V4FD<<>< 6?D>64465==O 5?>>G5==-F5E=>?>7V=.  

 

$<E. 2.7. $57G?LF4F< >?<FG64==O M>4> D5EGDEV6 4?O 6?D>64465==O 5?>>G5==, 

>V?L>VEFL 6V4?>6V45= 

�65D5?>: ?>5G4>64=> 46F>D>< 74 D57G?LF4F4<< ?D>6545=>7> >?<FG64==O. 

 

�=4?V7GNG< >?NG>6V D5EGDE< =5>5EV4=V 4?O 6?D>64465==O 5?>>G5==-

F5E=>?>7V= G 5V7=5EV, 6V47=4G<<>, M> ?<L5 12 D5E?>=45=FV6 6V47=4G<?< ?V4FD<<>G 

>5DV6=<FF64 O> 646?<6<= D5EGDE 4?O 6?D>64465==O 5?>>G5==G.  

12

20

38

40

46

�V4FD<<>4 >5DV6=<FF64

�>45= V7 ?5D5D4E>64=<E D5EGDEV6

�&-V=DD4EFDG>FGD4

�64?VDV>>64=<= ?5DE>=4?

$V=4=E>6V D5EGDE<
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20 D5E?>=45=FV6 747=4G<?<, M> WE=V >><?4=VW =5 <4NFL 4>EFG?=<E D5EGDEV6 4?O 

?V4FD<<>< 6?D>64465==O 5?>>G5==G. &5 <>65 E6V4G<F< ?D> 6V4EGF=VEFL ?V47>F>6><, 

>5<565==O D5EGDEV6 45> =54>EF4F=N 74FV>46?5=VEFL G F5E=>?>7VW.  

38 D5E?>=45=FV6 66464NFL, M> WE=V >><?4=VW <4NFL =5>5EV4=G IT-

V=DD4EFDG>FGDG 4?O 6?D>64465==O 5?>>G5==-F5E=>?>7V=. &5 ?V4>D5E?NT 646?<6VEFL 

=4O6=>EFV F5E=VG=>W 547< 4?O 5D5>F<6=>W V=F57D4FVW 5?>>G5==G 6 5V7=5E-?D>F5E<.  

40 D5E?>=45=FV6 6>474?< =4 =4O6=VEFL >64?VDV>>64=>7> ?5DE>=4?G, 744F=>7> 

?D4FN64F< 7 5?>>G5==-DVL5==O<<.  

�4=5V?LL4 G4EF>4 D5E?>=45=FV6 (46 >EV5) 66464T, M> WE=V >><?4=VW <4NFL 

4>EF4F=V DV=4=E>6V D5EGDE< 4?O 6?D>64465==O 5?>>G5==-F5E=>?>7V=. &5 6>47GT =4 

7>F>6=VEFL >><?4=V= V=65EFG64F< 6 =>6V F5E=>?>7VW 74 G<>6< >GV>G64==O ?>F5=FV==>W 

6<7>4<.  

&4><< G<=><, DV=4=E>6V D5EGDE< F4 >64?VDV>>64=<= ?5DE>=4? T >E=>6=<<< 

5?5<5=F4<<, O>V >><?4=VW 7>F>6V 6<>>D<EF>6G64F< 4?O ?V4FD<<>< 6?D>64465==O 

5?>>G5==G. �4O6=VEFL IT-V=DD4EFDG>FGD< F4>>6 6V4V7D4T 7=4G=G D>?L G FL><G 

?D>F5EV. �>4=>G4E ?V4FD<<>4 >5DV6=<FF64 74?<L4TFLEO <5=L 647><<< D4>F>D><, 

M> <>65 E6V4G<F< ?D> =54>EF4F=T 74?GG5==O F>?-<5=546<5=FG 4> ?D>F5EG 

6?D>64465==O V==>64FV=. '4EF<=4 >><?4=V= 6V4GG64T =5EF4GG D5EGDEV6, M> <>65 

EF4F< 54D¾TD>< 4?O 6?D>64465==O 5?>>G5==G. �?O F4><E >D74=V74FV= 646?<6<<< 

<>6GFL 5GF< >E6VF=V V=VFV4F<6< F4 EF6>D5==O 4>EFG?=<E F5E=>?>7VG=<E DVL5=L, O>V 

4>?><>6GFL ?>4>?4F< FV FDG4=>MV.  

$57G?LF4F< >?<FG64==O, O>V 45<>=EFDGNFL DV65=L 7>F>6=>EFV >><?4=V= 

7<V=N64F< FD44<FV==V ?V4E>4< 4?O 6?D>64465==O =>6<E F5E=>?>7V= =46545=> =4 

D<E. 2.8.  
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$<E. 2.8. '4EF>4 D5E?>=45=FV6, O>V 7>F>6V 7<V=N64F< ?V4E>4< 4> 6?D>64465==O 

=>6<E F5E=>?>7V=, % D5E?>=45=FV6 

�65D5?>: ?>5G4>64=> 46F>D>< 74 D57G?LF4F4<< ?D>6545=>7> >?<FG64==O. 

 

�D>4=4?V7G646L< DV65=L 7>F>6=>EFV >><?4=V= 4> 6?D>64465==O =>6<E 

F5E=>?>7V= (D<E. 2.8), 6V47=4G<<>, M> ?<L5 6 D5E?>=45=FV6 >FV=<?< 7>F>6=VEFL E6>WE 

>><?4=V= 7<V=N64F< FD44<FV==V ?V4E>4< O> <V=V<4?L=G (1 54?). -5 13 D5E?>=45=FV6 

6V47=4G<?< =<7L><= DV65=L 7>F>6=>EFV (2 54?<). �<>6VD=>, FV >><?4=VW 

GE6V4><?NNFL ?>F5=FV==V ?5D5647< =>6<E F5E=>?>7V=, 4?5 EF<>4NFLEO 7 

6=GFDVL=V<< 54D¾TD4<<, F4><<< O> =54>EF4F=O >5V7=4=VEFL G< EFD4E ?5D54 7<V=4<<. 

6 D5E?>=45=FV6 >FV=<?< 7>F>6=VEFL E6>WE >><?4=V= =4 E5D54=L><G DV6=V (3 54?<). &5 

6>47GT =4 =5=FD4?L=G 45> >55D56=G ?>7<FVN, >>?< >D74=V74FVW 6<7=4NFL ?>F5=FV==V 

<>6?<6>EFV 7<V=, 4?5 =5 ?>E?VL4NFL WE 6?D>6446G64F<. �<E>><= DV65=L 7>F>6=>EFV 

(4 54?<) 6V47=4G<?< 13 D5E?>=45=FV6. &5 E6V4G<FL ?D> ?>7<F<6=5 EF46?5==O F4><E 

>D74=V74FV= 4> =>6>66545=L, E>G4 6>=< <>6GFL ?>FD55G64F< 4>44F>>6<E D5EGDEV6 G< 

?V4FD<<>< 4?O WE D54?V74FVW. �4=5V?LL4 G4EF>4 D5E?>=45=FV6 (41) >FV=<?4 7>F>6=VEFL 

E6>WE >><?4=V= O> <4>E<<4?L=G (5 54?V6). &5 E6V4G<FL ?D> F5, M> FV >D74=V74FVW 

?D47=GFL 6?D>6446G64F< =>6V F5E=>?>7VW F4 4>F<6=> 7<V=N64F< FD44<FV==V ?V4E>4< 

744?O ?V46<M5==O 5D5>F<6=>EFV = >>=>GD5=F>E?D><>6=>EFV. 

&4><< G<=><, 5V?LLVEFL >><?4=V= 45<>=EFDGT 6<E>>G 45> <4>E<<4?L=G 

7>F>6=VEFL 4> 7<V=, M> ?V4>D5E?NT ?>7<F<6=5 EF46?5==O 4> V==>64FV= F4 

6?D>64465==O =>6<E F5E=>?>7V=. �><?4=VW, O>V <4NFL 6<MG 7=GG>VEFL V 6V4>D<FVEFL 
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4> 444?F4FVW, G4EFVL5 7>F>6V 6?D>6446G64F< =>6V F5E=>?>7VW, 6>?NG4NG< 5?>>G5==. 

&5 6>47GT =4 F5, M> >D74=V74FV==4 >G?LFGD4, >DVT=F>64=4 =4 V==>64FVW, T 646?<6<< 

>><?>=5=F>< GE?VL=>7> ?D<==OFFO =>6<E F5E=>?>7V=. 

$57G?LF4F< >?<FG64==O M>4> DV6=O 77>4< D5E?>=45=FV6 V7 F65D465==O< «�>O 

>D74=V74FVO 6FD4F<FL <>6?<6VEFL >FD<<4F< >>=>GD5=F=G ?5D5647G, O>M> << =5 

74?D>644<<> 5?>>G5== V F<DD>6V 4>F<6<» 45<>=EFDGNFL L<D>><= E?5>FD 4G<>>. 

�4=5V?LL4 G4EF>4 D5E?>=45=FV6 (26 >EV5) ?>6=VEFN =5 ?>7>46GTFLEO 7 F<< 

F65D465==O<. &5 E6V4G<FL ?D> E>5?F<G=5 EF46?5==O 4> D>?V 5?>>G5==-F5E=>?>7V= V 

F<DD>6<E 4>F<6V6 G EF6>D5==V >>=>GD5=F=>W ?5D5647< 45> ?D> F5, M> FV >D74=V74FVW 

=5 D>77?O44NFL WE O> 4>FG4?L=V 4?O E6>7> 5V7=5EG (F45?. 2.13).  

 

&45?<FO 2.13 

$V65=L >5V7=4=>EFV D5E?>=45=FV6 M>4> ?5DE?5>F<6 5?>>G5==-F5E=>?>7V=, 

% D5E?>=45=FV6 

&65D465==O �>6=VEFN 
=5 77>45= 

'4EF>>6> 
=5 77>45= 

�5=FD4?L=> '4EF>>6> 
77>45= 

�>6=VEFN 
77>45= 

&5E=>?>7VO 5?>>G5== 
L<D>>> <4ELF45>64=4 V 
4>EO7?4 L<D>>>7> 
?>L<D5==O 

8% 41% 18% 20% 14% 

�4L4 >><4=44 66464T, M> 
VE=GT ?5D5>>=?<65 
>5�DG=FG64==O 4?O 
6<>>D<EF4==O 5?>>G5==G G 
<>W= >D74=V74FVW 

24% 23% 25% 13% 15% 

�4LV 4V?>6V ?4DF=5D<, 
?>EF4G4?L=<><, >?VT=F< 
F4/45> >>=>GD5=F< 
>57>6>DNNFL 45> ?D4FNNFL 
=44 5?>>G5==>< F4/45> 
>D<?F>64?NF4<< 6 >>=F5>EFV 
DVL5=L 45> EFD4F57V= 

30% 8% 34% 28% 0% 

�>O >D74=V74FVO 6FD4F<FL 
<>6?<6VEFL >FD<<4F< 
>>=>GD5=F=G ?5D5647G, O>M> 
<< =5 74?D>644<<> 5?>>G5== 
V F<DD>6V 4>F<6< 

33% 16% 15% 29% 23% 

�65D5?>: E>?445=> 46F>D>< 74 D57G?LF4F4<< ?D>6545=>7> >?<FG64==O. 
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�5=FD4?L=G ?>7<FVN 74=<4NFL 12 D5E?>=45=FV6. �E=O =56<7=4G5=VEFL <>65 

5GF< 7G<>6?5=4 =54>EF4F=L>N >5V7=4=VEFN 45> 6V4EGF=VEFN 4>>47V6 M>4> D54?L=>W 

>>D<EFV F5E=>?>7VW 4?O 4>EO7=5==O >>=>GD5=F=>W ?5D5647<.  

'4EF>>6> 77>4=V 7 F65D465==O< 23 D5E?>=45=F<. &5 6>47GT =4 F5, M> 6>=< 

GE6V4><?NNFL ?>F5=FV==V <>6?<6>EFV 5?>>G5==G, 4?5, <>6?<6>, <4NFL 

74EF5D565==O M>4> =>7> 6?D>64465==O, F4>V O> DV=4=E>6V D<7<>< G< F5E=VG=V 

E>?44=>MV.  

18 D5E?>=45=FV6 ?>6=VEFN ?>7>46GNFLEO V7 F65D465==O<. �>=< 66464NFL, M> 

5?>>G5== V F<DD>6V 4>F<6< T EFD4F57VG=> 646?<6<<< 4?O 74557?5G5==O 

>>=>GD5=F>E?D><>6=>EFV. &4>V >><?4=VW, =<>6VD=>, 665 4>F<6=> 6<6G4NFL 45> 

6?D>6446GNFL FV F5E=>?>7VW G E6>W ?D>F5E<.  

�F65, 4G<>< D5E?>=45=FV6 M>4> D>?V 5?>>G5==G F4 F<DD>6<E 4>F<6V6 G 

74557?5G5==V >>=>GD5=F=>W ?5D5647< T 4>E<FL ?>?OD<7>64=<<<. �>?D< 7=4G=<= 

E>5?F<F<7< V =5=FD4?L=VEFL, ?><VF=4 G4EF<=4 >D74=V74FV= 6<7=4T ?>F5=FV4? F<E 

F5E=>?>7V=. &5 ?V4>D5E?NT 646?<6VEFL 45<>=EFD4FVW GE?VL=<E >5=EV6, O>V <>7?< 5 

?V4F65D4<F< WE=N FV==VEFL 4?O 5V7=5EG.  

$57G?LF4F< E6V4G4FL ?D> 7=4G=G ?>?OD<74FVN 6 4G<>4E M>4> D>?V 5?>>G5==G V 

F<DD>6<E 4>F<6V6 G 74557?5G5==V >>=>GD5=F=>W ?5D5647<. %>G4 5V?LLVEFL 

D5E?>=45=FV6 45> =5 ?>7>46GNFLEO, 45> 74=<4NFL =5=FD4?L=G ?>7<FVN, 7=4G=4 

G4EF>4 6E5 6 6<7=4T ?>F5=FV4? FVTW F5E=>?>7VW. �?O ?>44?LL>7> EF<<G?N64==O 

V=F5D5EG 4> 5?>>G5==G 646?<6> 45<>=EFDG64F< GE?VL=V >5=E< =>7> 6?D>64465==O, 

O>V ?V4F65D46GNFL D54?L=G 6<7>4G 4?O 5V7=5EG. 

$57G?LF4F< >?<FG64==O F4>>6 ?>>47GNFL DV65=L 77>4< V7 F65D465==O<: «�4LV 

4V?>6V ?4DF=5D<, ?>EF4G4?L=<><, >?VT=F< F4/45> >>=>GD5=F< >57>6>DNNFL 45> 

?D4FNNFL =44 5?>>G5==>< F4/45> >D<?F>64?NF4<< 6 >>=F5>EFV DVL5=L 45> 

EFD4F57V=». �4=5V?LL4 G4EF>4 D5E?>=45=FV6 (24 >E>5<) ?>6=VEFN =5 ?>7>46GTFLEO V7 

F<< F65D465==O<. &5 E6V4G<FL ?D> F5, M> 4?O 5474FL>E >D74=V74FV= 5?>>G5== V 

>D<?F>64?NF< =5 T 4>FG4?L=<<< F5<4<< G 674T<>4VW 7 ?4DF=5D4<<, ?>EF4G4?L=<>4<< 

G< >?VT=F4<<.  
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�5=FD4?L=G ?>7<FVN 74=<4NFL 27 D5E?>=45=FV6. &5 <>65 E6V4G<F< ?D> F5, M> 

6>=< =5 <4NFL 4>EF4F=L>W V=D>D<4FVW ?D> F5, G< WE=V ?4DF=5D< 45> >>=>GD5=F< 

?D4FNNFL V7 5?>>G5==><.  

22 D5E?>=45=F< G4EF>>6> ?>7>46GNFLEO V7 F65D465==O<, 66464NG<, M> 6 

WE=VE 74?G7OE 5?>>G5== V >D<?F>64?NF< ?>EFG?>6> EF4NFL 5V?LL ?>?G?OD=<<< 

F5<4<<.  

&4><< G<=><, D57G?LF4F< E6V4G4FL, M> G 5474FL>E 74?G7OE 5?>>G5== V 

>D<?F>64?NF< ?>>< M> =5 =45G?< L<D>>>7> ?>L<D5==O. &5 6>47GT =4 =5>5EV4=VEFL 

4>F<6=VL>7> ?>L<D5==O V=D>D<4FVW ?D> <>6?<6>EFV F4 ?5D5647< F<E F5E=>?>7V=. 

�E=>6=V ?5D5L>>4<, O>V >><?4=VW 54G4FL =4 L?OEG 4> 6?D>64465==O 

5?>>G5==-F5E=>?>7V= ?D54EF46?5=> =4 D<E. 2.9. 

 

$<E. 2.9. �>F5=FV==V ?5D5L>>4<, O>V >><?4=VW 54G4FL =4 L?OEG 4> 6?D>64465==O 

5?>>G5==-F5E=>?>7V=, >V?L>VEFL 6V4?>6V45= 

�65D5?>: ?>5G4>64=> 46F>D>< 74 D57G?LF4F4<< ?D>6545=>7> >?<FG64==O. 

 

$57G?LF4F< >?<FG64==O (D<E. 2.9) 45<>=EFDGNFL >E=>6=V ?5D5L>>4<, O>V 

>><?4=VW 54G4FL =4 L?OEG 4> 6?D>64465==O 5?>>G5==-F5E=>?>7V=. �4=5V?LL4 

>V?L>VEFL D5E?>=45=FV6 (42 >E>5<) 747=4G<?4 E>?44=VEFL <5E4=V7<G 6?D>64465==O O> 

>?NG>6G ?D>5?5<G. &5 E6V4G<FL ?D> F5, M> 5474F> >D74=V74FV= EF<>4NFLEO V7 

F5E=VG=<<< F4 >D74=V74FV==<<< 6<>?<>4<<, O>V GE>?44=NNFL V=F57D4FVN 5?>>G5==G 

6 5V7=5E-?D>F5E<.  

29

32

12

42

6

42

30

6

�V55D557?5>4

$57G?OF>D=V 54D'TD<

$V=4=E>64 V=DD4EFDG>FGD4

�>EFG? 4> >64?VDV>>64=<E D4EV6FV6

�V4EGF=VEFL 4>FV?L=>EFV 

�46><= <5E4=V7< 6?D>64465==O

�V4EGF=VEFL ?D>?>7<FV=

�>=DV45=FV==VEFL
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-5 42 D5E?>=45=F< =4764?< =5EF4GG >64?VDV>>64=<E D4EV6FV6 647><<< 

54D¾TD><. �V4EGF=VEFL =5>5EV4=<E 7=4=L V =46<G>> E5D54 ?5DE>=4?G ?V4>D5E?NT 

?>FD55G 6 =46G4==V F4 ?V47>F>6FV E?5FV4?VEFV6 G ED5DV 5?>>G5==G.  

$57G?OF>D=V >5<565==O F4>>6 5G?< 6V47=4G5=V O> 7=4G=4 ?5D5L>>44 3 32 

D5E?>=45=F< 6>474?< =4 ?D>5?5<<, ?>6¾O74=V V7 =54>E>>=4?VEFN 74>>=>446EF64 F4 

?D46>6>N =56<7=4G5=VEFN, M> <>65 EFD<<G64F< >D74=V74FVW 6V4 4>F<6=>7> 

6?D>64465==O F5E=>?>7VW, >E>5?<6> 6 74?G7OE V7 EG6>D<<< D57G?OF>D=<<< 

6<<>74<<.  

29 D5E?>=45=FV6 747=4G<?< >V55D557?5>G O> >4<= V7 >?NG>6<E 6<>?<>V6. �E=V 

74=5?>>>T==O ?>6¾O74=V V7 D<7<>4<<, M> 6<=<>4NFL G ?D>F5EV 755D565==O 44=<E F4 

74557?5G5==O 74E<EFG 6V4 >V55D4F4> G <564E 5?>>G5==-V=DD4EFDG>FGD<.  

�V4EGF=VEFL ?D>?>7<FV= =4 D<=>G 5G?4 6>474=4 O> ?D>5?5<4 30 

D5E?>=45=F4<<. &5 <>65 E6V4G<F< ?D> =54>EF4F=N >V?L>VEFL 7>F>6<E 5?>>G5==-

DVL5=L, O>V 6V4?>6V44NFL ?>FD554< 5V7=5EG, 45> ?D> >5<565=<= 6<5VD 444?F>64=<E 

?D>4G>FV6.  

$V=4=E>64 V=DD4EFDG>FGD4 EF4?4 54D¾TD>< 4?O 12 D5E?>=45=FV6. &5 <>65 5GF< 

?>6¾O74=> V7 6<E>>>N 64DFVEFN 6?D>64465==O 5?>>G5==G, O>4 4?O 5474FL>E >><?4=V= 

74?<L4TFLEO =5?>E<?L=>N.  

�4=<5=L4 G4EF>4 D5E?>=45=FV6 (6 >EV5) 6V47=4G<?4 >>=DV45=FV==VEFL V 

6V4EGF=VEFL 4>FV?L=>EFV O> ?5D5L>>4<. &5 6>47GT =4 F5, M> FV 4E?5>F< T <5=L 

>D<F<G=<<< ?>DV6=O=> 7 V=L<<< 6<>?<>4<<.  

&4><< G<=><, >E=>6=<<< 54D¾TD4<< 4?O 6?D>64465==O 5?>>G5==G T 

E>?44=VEFL <5E4=V7<G V=F57D4FVW, =5EF4G4 >64?VDV>>64=>7> ?5DE>=4?G F4 D57G?OF>D=V 

>5<565==O. �?O WE ?>4>?4==O =5>5EV4=> V=65EFG64F< 6 =46G4?L=V ?D>7D4<<, 

64>E>>=4?N64F< =>D<4F<6=>-?D46>6G 547G F4 D>76<64F< D<=>> 7>F>6<E 5?>>G5==-

DVL5=L. &5 E?D<OF<<5 7<5=L5==N 54D¾TDV6 V ?D<L6<4L5==N 444?F4FVW F5E=>?>7VW 6 

DV7=<E E5>F>D4E 5V7=5EG.  

�?<FG64==O 74E6V4G<?>, M> ?5D5646=4 >V?L>VEFL >><?4=V= (50 D5E?>=45=FV6) 

=5 <4NFL 4>E6V4G E?V?L=>W D54?V74FVW F5E=>?>7VG=<E ?D>T>FV6 7 V=L<<< 

>D74=V74FVO<<. &5 <>65 E6V4G<F< ?D> >5<565=G ?D4>F<>G E?V6?D4FV, 7G<>6?5=G 
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6V4EGF=VEFN ?>FD55<, D5EGDEV6 45> =54>EF4F=L>N >5V7=4=VEFN M>4> ?5D5647 

?4DF=5DEL><E V=VFV4F<6. �>4=>G4E 29 D5E?>=45=FV6 ?>6V4><<?< ?D> ?>7<F<6=<= 

4>E6V4 >>?45>D4FVW. 

�474?><, FV D57G?LF4F< 6V4>D<64NFL ?>F5=FV4? 4?O D>7L<D5==O E?V6?D4FV: 

O>M> >><?4=VO< ?D>45<>=EFDG64F< GE?VL=V >5=E< F4 =444F< ??4FD>D<< 4?O 

=4?47>465==O ?4DF=5DEF6, 6>=< <>6GFL 4>F<6=VL5 4>?GG4F<EO 4> E?V?L=<E ?D>T>FV6 

V F<< E4<<< 75V?LLG64F< 6?4E=G >>=>GD5=F>E?D><>6=VEFL. 

$>77?O44NG< DV65=L 7>F>6=>EFV >><?4=V= 4> 6<>>D<EF4==O 5?>>G5==G, 

=4=5V?LL4 G4EF>4 D5E?>=45=FV6 6V47=4G<?4 =<7L>G (26 D5E?>=45=FV6) 45> <V=V<4?L=G 

?V47>F>6?5=VEFL (27 D5E?>=45=FV6). �<L5 2 D5E?>=45=F< >FV=<?< E6>N 7>F>6=VEFL 

=4 E5D54=L><G DV6=V. �>4=>G4E 7DG?< 7 12 D5E?>=45=FV6 =444?< 6<E>>V (4) F4 

<4>E<<4?L=V (5) >FV=>< 7>F>6=>EFV, M> E6V4G<FL ?D> =4O6=VEFL >><?4=V=, O>V 4>F<6=> 

LG>4NFL <>6?<6>EFV 6?D>64465==O FVTW F5E=>?>7VW 4?O G4>E>>=4?5==O E?V?L=<E 

?D>F5EV6. 

�=4?V7GNG< 6V4?>6V4V =4 44=V ?<F4==O <>6=4 ?><VF<F< 674T<>76¾O7>> <V6 

4>E6V4>< >>?45>D4FVW F4 7>F>6=VEFN 6?D>6446G64F< 5?>>G5==. &V >><?4=VW, O>V 

<4NFL GE?VL=<= 4>E6V4 E?V6?D4FV G ED5DV E?V?L=<E F5E=>?>7VG=<E DVL5=L, 5V?LL5 

74FV>46?5=V G 6<>>D<EF4==V EGG4E=<E V=EFDG<5=FV6 (7>>D5<4 = 5?>>G5==G) 4?O 

?>44?LL>7> 64>E>>=4?5==O ?D>F5EV6. �V4EGF=VEFL 65 ?>?5D54=L>W E?V?L=>W D>5>F< 

<>65 7G<>6?N64F< E>5?F<F<7< V =<7L><= DV65=L 7>F>6=>EFV 4> 6?D>64465==O 

5?>>G5==G. 

&4><< G<=><, 75V?LL5==O >V?L>>EFV E?V?L=<E ?D>T>FV6 F4 ?>L<D5==O 

V=D>D<4FVW ?D> ?5D5647< = GE?VL=V >5=E< 5?>>G5==G <>65 EF<<G?N64F< O> 

D>7L<D5==O ?D4>F<> >>?45>D4FVW, F4> V ?>>D4M5==O 7474?L=>7> DV6=O 7>F>6=>EFV 4> 

6?D>64465==O V==>64FV==<E F5E=>?>7V= =4 <V6>D74=V74FV==><G DV6=V. 

�F65, G <564E 4>E?V465==O 5G?> 6<O6?5=>, M> 5?>>G5==-F5E=>?>7VW, ?>?D< WE 

?>F5=FV==V ?5D5647< G ED5DV ?D>7>D>EFV, =44V==>EFV F4 >?F<<V74FVW FD4=E4>FV==<E 

?D>F5EV6, 4>EV =5 =45G?< <4E>6>7> ?>L<D5==O 6 5V7=5E-E5D54>6<MV. �FD<<4=V 44=V 

E6V4G4FL ?D> =4O6=VEFL O> ?>7<F<6=>7> V=F5D5EG 7 5>>G G4EF<=< D5E?>=45=FV6, F4> V 

?D> 7=4G=V 54D¾TD<, O>V E?>6V?L=NNFL 6?D>64465==O 45F5=FD4?V7>64=<E DVL5=L.  
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$57G?LF4F< >?<FG64==O 45<>=EFDGNFL, M> 5V?LLVEFL D5E?>=45=FV6 

D>77?O44NFL 5?>>G5== >DV7L ?D<7<G =>7> «=54>EF4F=L>W 7DV?>EFV» F4 =5?>6=>W 

<4ELF45>64=>EFV, ?D>F5 6<7=4NFL ?>F5=FV==G FV==VEFL FVTW F5E=>?>7VW. &4>5 

E?D<==OFFO <>65 5GF< ?>OE=5=5 6V4EGF=VEFN 4>EF4F=L> D>76<=5=>W V=D>D<4FV==>W 

V=DD4EFDG>FGD<, 4 F4>>6 =54>EF4F=V< DV6=5< >E6VF=VE ?D>7D4<, M> GE>?44=NT 

D>D<G64==O 6<E>>>7> DV6=O >><?5F5=FV= G FV= 74?G7V. �=4?V7GNG< E6VF>6V FD5=4<, 

<>6=4 6V47=4G<F<, M> EE>64 E<FG4FVO E?>EF5DV74?4EO = =4 D4==VE 5F4?4E 

6?D>64465==O V=L<E V==>64FV= (=4?D<>?44, E<4D=<E >5G<E?5=L), 45 6<7=4==O 

?>F5=FV4?G ?5D54G64?> D>D<G64==N GVF>>7> ??4=G V=F57D4FVW. 

%5D54 >?NG>6<E FDG4=>MV6, =4 O>V 6>474?< GG4E=<>< 4>E?V465==O, 

4><V=GNFL: 

« %>?44=VEFL <5E4=V7<G 6?D>64465==O. �4O6=VEFL F5E=>?>7VG=<E 

6<>?<>V6, 7>>D5<4 ?D>T>FG64==O F4 V=F57D4FVW 5?>>G5==-??4FD>D< G G<==V 5V7=5E-

?D>F5E<, ?>FD55GT D4E>6>W 5>E?5DF<7< F4 O>VE=>W ??4=G64?L=>W 4VO?L=>EFV.  

« �D4> >64?VDV>>64=<E E?5FV4?VEFV6. $<=>> ?D4FV ?>>< M> >5<565=<= G 

>V?L>>EFV E?5FV4?VEFV6, O>V 6>?>4VNFL 7=4==O<< 7 D>7D>5>< F4 44<V=VEFDG64==O 

5?>>G5==-DVL5=L.  

« $57G?OF>D=V 54D¾TD<. �57465DL5=VEFL ?D46>6>7> ?>?O F4 

=5>4=>7=4G=VEFL G FD4>FG64==V F<DD>6<E 4>F<6V6 ?5D5L>>464NFL L6<4>V= 

V<??5<5=F4FVW V==>64FV=.  

« �<F4==O >V55D557?5><. �?>>G5== E>G V ?D>?>=GT 6<E>><= DV65=L 

74E<M5=>EFV 44=<E, GE5 6 74?<L4TFLEO GD47?<6<< 4> 4F4> =4 V=DD4EFDG>FGD=><G 

DV6=V (=4?D<>?44, «51% attack» 6 ?G5?VG=<E 5?>>G5==4E), 4 F4>>6 ?>FD55GT 

=44V==>7> 755DV74==O ?D<64F=<E >?NGV6.  

« �5<565=VEFL D<=>>6<E ?D>?>7<FV=. �>?D< 7D>EF4==O >V?L>>EFV 

F5E=>?>7VG=<E EF4DF4?V6, 5474F> >><?4=V= =5 <>6GFL 7=4=F< 7=GG><E 5?>>G5==-

DVL5=L, 444?F>64=<E ?V4 WE=N E?5F<DV>G. 

' =4G>>6><G >>=F5>EFV FV D4>F>D< <>6GFL 5GF< D>77?O=GFV O> V==>64FV==V 

54D¾TD<, M> 746464NFL >><?4=VO< 74V=E=<F< ?5D5EV4 6V4 FD44<FV==<E <>45?5= 

44=<E 4> 45F5=FD4?V7>64=<E. %FD4F57VG=V 4>E?V465==O 6>47GNFL =4 646?<6VEFL 
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>><??5>E=>7> ?V4E>4G 4> WE=L>7> ?>4>?4==O, 6>?NG=> 7 ?V47>F>6>>N 

6<E>>>>64?VDV>>64=>7> ?5DE>=4?G, D>D<G64==O< ?>7<F<6=>W D57G?OF>D=>W 547< F4 

EF6>D5==O< «success stories» 4?O 74>E>G5==O ?>F5=FV==<E >>D<EFG64GV6. 

�?<FG64==O 74DV>EG64?>, M> 7=4G=4 >V?L>VEFL >><?4=V= =5 <4NFL 4>E6V4G 

E?V6D>5VF=<FF64 G 6?D>64465==V E?V?L=<E F5E=>?>7VG=<E DVL5=L. &4>4 E<FG4FVO 

>>D5?NT 7V E?>EF5D565==O<< =<7L>>W 7>F>6=>EFV 4> 6<>>D<EF4==O 5?>>G5==G 6 

<V6>D74=V74FV==><G >>=F5>EFV. ' F>= 65 G4E ?56=4 G4EF>4 D5E?>=45=FV6 =47>?>LGT 

=4 646?<6>EFV V=F57D4FVW 5?>>G5==-F5E=>?>7V= G <V6>D74=V74FV==V ?D>F5E<, 

>E>5?<6> 4?O 65D<DV>4FVW FD4=E4>FV= V E?V?L=>W D>5>F< 7 44=<<<. &5 <>65 E6V4G<F< 

?D> 7>F>6=VEFL 4> >>?45>D4FVW 7 <5F>N 7=<65==O 6<FD4F F4 D<7<>V6 ?D< D54?V74FVW 

?V?>F=<E ?D>T>FV6. � 4>445<VG=><G E5D54>6<MV 66464TFLEO, M> E?V?L=V V==>64FVW 

EF<<G?NNFL ?D>F5E< >>?5>F<6=>7> =46G4==O F4 ?V46<MGNFL 744F=VEFL >><?4=V= 4> 

444?F4FVW. 

�>>47>6>, M> G4EF<=4 D5E?>=45=FV6 GE6V4><?NT <>6?<6V =574F<6=V =4E?V4>< 

V7=>DG64==O 5?>>G5==G: >><?4=VW D<7<>GNFL 6V4EF4F< 6V4 D<=>>6<E FD5=4V6 V 

6FD4F<F< >>=>GD5=F=G ?5D5647G. ' EGG4E=V= 5>>=><VG=V= F5>DVW (7>>D5<4, 6 <564E 

D5EGDE=>->DVT=F>64=>7> ?V4E>4G) V==>64FV==V F5E=>?>7VW ?>EF4NFL O> 646?<6<= 

EFD4F57VG=<= D5EGDE, V =56<V==O WE E6>TG4E=> V=F57DG64F< <>65 ?D<765EF< 4> 

7=<65==O 64DF>EFV 5V7=5EG F4 =>7> >>=>GD5=F>E?D><>6=>EFV. 

�V?LLVEFL D5E?>=45=FV6 D>77?O44NFLEO 5?>>G5==-F5E=>?>7VW O> V=EFDG<5=F: 

1. �V46<M5==O ?D>7>D>EFV DV=4=E>6<E FD4=E4>FV=: �464O>< 

45F5=FD4?V7>64=><G E4D4>F5DG 5?>>G5==G 644TFLEO 74557?5G<F< ?D>EF56G64=VEFL F4 

=57<V==VEFL 44=<E.  

2. %<4DF->>=FD4>FV6: �6F><4F<74FVO G<>6 4>7>6>DV6 <>65 7<5=L<F< 

44<V=VEFD4F<6=V 6<FD4F< F4 D<7<> ?N4EL>>W ?><<?><.  

3. �?F<<V74FVW ?D>F5EV6 >??4F<: ,6<4>VEFL F4 5D5>F<6=VEFL DV=4=E>6<E 

>?5D4FV= <4T 6<DVL4?L=5 7=4G5==O 6 G<>64E 7?>54?V74FVW 5V7=5EG, V 5?>>G5== 

?>F5=FV==> <>65 E>>D>F<F< G4E F4 64DFVEFL F<E >?5D4FV=. 

�?O ?D4>F<G=>7> 6FV?5==O F<E ?5D5647 =5>5EV4=V =4EFG?=V >D>><: 
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1. $>D<G64==O >><??5>E=>W EFD4F57VW =46G4==O: D>7D>5>4 E?5FV4?V7>64=<E 

?D>7D4< ?V47>F>6>< D4EV6FV6 7 5?>>G5==G <4T 5GF< ?DV>D<F5F>< 4?O ?D>DV?L=<E 

G=V65DE<F5FV6 F4 >>D?>D4F<6=<E 4>445<V=.  

2. '4>E>>=4?5==O D57G?OF>D=>7> E5D54>6<M4: 6<7=4G5==O GVF><E ?D46>6<E 

D4<>> 4?O DG=>FV>=G64==O 5?>>G5==-?D>T>FV6. �EF4=>6?5==O ?D>7>D<E ?D46<? 

E?D<OF<<5 75V?LL5==N V=65EF<FV= F4 ?D<L6<4L5==N V==>64FV==>7> ?D>F5EG.  

3. $>76<F>> <V6>D74=V74FV==>W 674T<>4VW: ?>L<D5==O GE?VL=<E >5=EV6, 

EF6>D5==O E?V?L=<E <4=44=G<>V6 4?O >>?45>D4FVW (>>=E>DFVG<V6) F4 

>D4G4E>DE<=7>6<E ??4FD>D< 4>?><>6GFL ?>4>?4F< E>5?F<F<7< V ?>5>N64==O.  

4. �>44?LL5 5<?VD<G=5 4>E?V465==O: D>7L<D<F< 6<5VD>G, 7>E5D54<6L<EL =4 

>>=>D5F=<E 74?G7OE (DV=4=E<, ?>7VEF<>4, >E>D>=4 74>D>6¾O), M>5 6<O6<F< 4>44F>>6V 

74>>=><VD=>EFV F4 6<7=4G<F< =4=4VT6VLV <5E4=V7<< 6?D>64465==O 5?>>G5==G. 

�474?><, 74>5GFV D57G?LF4F< E6V4G4FL ?D> EG?5D5G?<6<= E4D4>F5D 

EL>7>4=VL=L>7> EF46?5==O G>D4W=EL>>7> 5V7=5EG 4> 5?>>G5==-F5E=>?>7V=: 7 >4=>7> 

5>>G, 6<7=4TFLEO WE=V= ?D>D<6=<= ?>F5=FV4?, 4 7 V=L>7> 3 5D4>GT V=DD4EFDG>FGD<, 

=46<G>> V 7D>7G<V?<E ?D4>F<G=<E ?D<>?44V6, 744F=<E 74557?5G<F< 6?56=5=<= 

?5D5EV4 4> 45F5=FD4?V7>64=<E DVL5=L. �G56<4=>, M> G =4=5?<6GV= ?5DE?5>F<6V 

D>D<G64==O 5D5>F<6=>7> 5>>E5D54>6<M4 4?O 6?D>64465==O 5?>>G5==G 6 '>D4W=V 

74?56<FL 6V4 ?>T4=4==O 7GE<?L =4G>>6FV6, 5V7=5EG F4 D57G?OF>DV6. &4><= 

FD<EF>D>==V= ?V4EV4, 74 G<>6 FV?5E?DO<>64=>W 674T<>4VW, <>65 E?D<OF< 

FD4=ED>D<4FVW EGG4E=<E 5V7=5E-<>45?5= V EF4=>6?5==N =>6>7> DV6=O F<DD>6<E 

V==>64FV=. 

�F65, >FD<<4=V D57G?LF4F< >?<FG64==O EF6>DNNFL >><??5>E=G V=D>D<4FV==G 

547G 4?O ?>5G4>6< <>45?V >FV=>< 7>F>6=>EFV >><?4=V= 4> 6?D>64465==O 5?>>G5==-

F5E=>?>7V=. �4 >E=>6V 6<O6?5=<E F5=45=FV= F4 54D¾TDV6 <>6=4 V45=F<DV>G64F< 

>?NG>6V G<==<><, O>V <4NFL 6<DVL4?L=5 7=4G5==O G D>D<G64==V «7DV?>W» 

5>>E<EF5<< 4?O V=F57D4FVW 5?>>G5==G. �>-?5DL5, D57G?LF4F< E6V4G4FL ?D> EGFFT6G 

74?56=VEFL <V6 DV6=5< >5V7=4=>EFV ?D> 5?>>G5== V 5464==O< >><?4=V= D>77?O=GF< 

FN F5E=>?>7VN O> E>?44>6G E6>TW 5V7=5E-EFD4F57VW.  
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�>-4DG75, 7=4G=4 G4EF>4 >><?4=V= 6<7=4T ?>F5=FV4? 5?>>G5==G G F4><E 

4E?5>F4E, O> ?V46<M5==O ?D>7>D>EFV DV=4=E>6<E FD4=E4>FV=, 46F><4F<74FVO G7>4 F4 

>?F<<V74FVO ?>7VEF<><. �D>F5 ?>>47=<>< «E>5?F<F<7<G» V EG<=V6V6 74?<L4NFLEO 

6<E>><<<: 5474F> D5E?>=45=FV6 45> 66464NFL, M> 5?>>G5== «=5 6??<=5» =4 WE=N 

4VO?L=VEFL, 45> 6 >FV=NNFL =>7> 6??<6 O> «=57=4G=<=». � >7?O4G =4 F5, M> 21 

D5E?>=45=F 54G<FL G 5?>>G5==V 6<DVL4?L=<= D4>F>D >>=>GD5=F=>W ?5D5647<, 4 M5 

28 >FV=NNFL =>7> 6??<6 =4 DV=4=EG64==O O> «7=4G=<=», G <>45?V E?V4 6D4E>6G64F< 

744F=VEFL 5V7=5EG V=F57DG64F< 5?>>G5== G 4>67>EFD>>>6V ??4=< D>76<F>G. 

�>-FD5FT, >?NG>6<< 5?>>>< T D5EGDE=4 7>F>6=VEFL, O>4 >5¾T4=GT =4O6=VEFL 

DV=4=EV6, >64?VDV>>64=>7> ?5DE>=4?G F4 �&-V=DD4EFDG>FGD<. /> 6<O6<?> 

>?<FG64==O, =4=5V?LL5 D5E?>=45=F< =47>?>LG64?< =4 7>F>6=>EFV V=65EFG64F< (46), 

6>4=>G4E 765DF4NG< G647G =4 45DVF<F 5?>>G5==-D4EV6FV6 (42) V E>?44=VEFL 

<5E4=V7<G 6?D>64465==O (42).  

�>-G5F65DF5, 646?<6<< T >D74=V74FV==4 >G?LFGD4 F4 7=GG>VEFL, >E>V?L>< 

6V4>D<FVEFL 4> V==>64FV= 6<O6<?4EO 646?<6>N ?5D54G<>6>N 4?O V=F57D4FVW 

5?>>G5==G. $4>F<G=>, >><?4=VW 7 6<E>><< DV6=5< 6=GFDVL=L>W 7>F>6=>EFV 4> 7<V= 

(41 D5E?>=45=F <4>E<<4?L=> >FV=<6 F5= ?>>47=<>) =45474F> G4EFVL5 D>77?O44NFL 

5?>>G5== O> ?DV>D<F5F. �V4?>6V4=>, G <>45?V <>6=4 6<>>D5<<F< >D<F5DVW, M> 

>FV=NNFL <>F<64FVN >5DV6=<FF64, 7=GG>VEFL >D74=V74FV==>W EFDG>FGD< F4 7>F>6=VEFL 

?5D55G4>6G64F< FD44<FV==V ?D>F5E<. 

&4><< G<=><, 44=V >?<FG64==O 4>76>?ONFL ED>D<G64F< =45VD D4>F>DV6 4?O 

>><??5>E=>W <>45?V >FV=>< 7>F>6=>EFV 4> 6?D>64465==O 5?>>G5==-F5E=>?>7V=. 

�FV=>4 >>6=>W >><?>=5=F< 74 4>?><>7>N 6V4?>6V4=<E V=4<>4F>DV6 44EFL 7<>7G 

V45=F<DV>G64F< «E?45>V <VEFO» >><?4=V= G >>=F5>EFV 5?>>G5==-V=F57D4FVW = 

6>4=>G4E EF4=5 >E=>6>N 4?O D>7D>5>< D5>><5=44FV= M>4> ?>4>?4==O 54D¾TDV6 V 

?>E<?5==O ?DV>D<F5F=<E =4?DO<V6 D>76<F>G. 
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2.3.�FV=N64==O 5>>=><VG=>W 5D5>F<6=>EFV 5V7=5EG G5D57 6?D>64465==O 

5?>>G5==-F5E=>?>7V= 

 
�?>>G5==-F5E=>?>7VW, M> 74557?5GGNFL ?D>7>DVEFL, 557?5>G F4 5D5>F<6=VEFL 

>?5D4FV==<E ?D>F5EV6, EF4NFL >?NG>6<< 5?5<5=F>< F<DD>6>W FD4=ED>D<4FVW 5V7=5EG. 

�>4=>G4E >FV=N64==O WE=L>W 5D5>F<6=>EFV 74?<L4TFLEO E>?44=<< 74644==O< G5D57 

6V4EGF=VEFL G=VDV>>64=>W <5F>4>?>7VW, M> <>7?4 5 445>64F=> 6V4>5D464F< 5>>=><VG=<=, 

>D74=V74FV==<= F4 F5E=>?>7VG=<= 6??<6 6?D>64465==O. �E=GNGV ?V4E>4< 4> 

>FV=N64==O 7>E5D5465=V ?5D5646=> =4 DV=4=E>6<E ?>>47=<>4E (ROI, NPV, TCO), 

?D>F5 FV <>45?V =5 6D4E>6GNFL E?5F<DVG=<E E4D4>F5D<EF<> 5?>>G5==G, F4><E O> 

45F5=FD4?V74FVO, <5D5656<= 5D5>F, 6??<6 D57G?OF>D=>7> E5D54>6<M4 F4 EFD4F57VG=G 

7=GG>VEFL >><?4=V=. �E>5?<6>W G647< ?>FD55GT 4<D5D5=FV4FVO ?V4E>4V6 4> V=F57D4FVW 

5?>>G5==-DVL5=L, M> <>65 74V=E=N64F<EO G5D57 56>?NFV==G 45> 4<D5>F<6=G 

EFD4F57VN. �5DL<= ?V4EV4 ?5D5454G4T ?>EFG?>65 6?D>64465==O G 6<7?O4V ?V?>F=<E 

?D>T>FV6 V7 ?>44?LL>N 444?F4FVTN F4 <4ELF45G64==O<, F>4V O> 4DG7<= 547GTFLEO =4 

F5=FD4?V7>64=><G DVL5==V M>4> V<??5<5=F4FVW F5E=>?>7VW =4 DV6=V 6EVTW >><?4=VW 45> 

74?G7V. �<5VD <V6 F<<< EFD4F57VO<< 7=4G=> 6??<64T =4 >V=F56G 5D5>F<6=VEFL 

F5E=>?>7VW, M> ?>FD55GT D>7L<D5==O <5F>4>?>7VG=>7> V=EFDG<5=F4DVN >FV=N64==O. 

&5>DVO 4<DG7VW V==>64FV= [256] ?>OE=NT, O> =>6V F5E=>?>7VW ?>L<DNNFLEO E5D54 

>>D<EFG64GV6 G5D57 ?>E?V4>6=V EF44VW 3 6V4 D4==VE 445?FV6 4> <4E>6>7> D<=>G. ' 6<?44>G 

5?>>G5==G F5= ?D>F5E 6V45G64TFLEO =5DV6=><VD=> G5D57 E>?44=VEFL <4ELF45G64==O F4 

<5D5656G 74?56=VEFL F5E=>?>7VW. �46?<6<< D4>F>D>< T EFD4F57VO V=F57D4FVW: 

56>?NFV==<= ?V4EV4 74557?5GGT ?>EFG?>6G 444?F4FVN, M> 7<5=LGT D<7<><, 4?5 <>65 

G?>6V?L=<F< 5D5>F 6V4 <5D5656>W 674T<>4VW, F>4V O> 4<D5>F<6=<= ?V4EV4 ?D<L6<4LGT 

4<DG7VN, >4=4> EF6>DNT 4>44F>>6V >D74=V74FV==V F4 DV=4=E>6V 6<>?<><. �V4?>6V4=>, 

>FV=N64==O 5D5>F<6=>EFV 5?>>G5==G <4T 6D4E>6G64F< =5 ?<L5 DV=4=E>6V <5FD<><, 4?5 

= EF44VN ?>L<D5==O F5E=>?>7VW F4 7>F>6=VEFL D<=>G 4> WW 444?F4FVW. 

&5>DVO 4<=4<VG=<E 74V5=>EF5= [282] =47>?>LGT, M> >><?4=VW, O>V 6?D>6446GNFL 

V==>64FVW, ?>6<==V <4F< 744F=VEFL L6<4>> 444?FG64F< E6>W D5EGDE< F4 >><?5F5=FVW 

6V4?>6V4=> 4> 7<V= D<=>G. ' >>=F5>EFV 5?>>G5==G F5 >7=4G4T, M> 5D5>F<6=VEFL 
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V=F57D4FVW F5E=>?>7VW 74?56<FL =5 ?<L5 6V4 V=65EF<FV= G E4<G ??4FD>D<G, 4 = 6V4 

>D74=V74FV==>W E?D><>6=>EFV >><?4=VW D5>D74=V7G64F< 5V7=5E-?D>F5E<, 7<V=<F< <>45?V 

G?D46?V==O F4 =46G<F< ?5DE>=4?. �D< 56>?NFV==><G ?V4E>4V >D74=V74FV==V 7<V=< 

6V45G64NFLEO ?>EFG?>6>, M> 7=<6GT >?VD ?5DE>=4?G, 4?5 <>65 >5<56<F< EFD4F57VG=V 

?5D5647<, F>4V O> 4<D5>F<6=<= ?V4EV4 6<<474T L6<4>>W 444?F4FVW, M> EF6>DNT D<7<>< 

>D74=V74FV==>W V=5DFVW, M> E6V4G<FL ?D> =5>5EV4=VEFL 4>?>6=5==O FD44<FV==<E 

DV=4=E>6<E <>45?5= ?>>47=<>4<< >D74=V74FV==>W 444?F<6=>EFV. 

&5>DVO D54?L=<E >?FV>=V6 [287] D>77?O44T V=65EF<FVW O> =45VD EFD4F57VG=<E 

<>6?<6>EF5=, O>V <>6GFL 5GF< D>7L<D5=V 45> E>>D>G5=V 74?56=> 6V4 G<>6 D<=>G. ' 

>>=F5>EFV 5?>>G5==G FO F5>DVO ?>OE=NT, G><G >><?4=VW G4EF> 6?D>6446GNFL 

F5E=>?>7VN G5D57 56>?NFV==<= ?V4EV4: <>6?<6VEFL D>7?>G4F< ?V?>F=<= ?D>T>F 557 

7>5>6¾O74=L M>4> ?>6=>7> <4ELF45G64==O 7=<6GT V=65EF<FV==V D<7<><. �>4=>G4E 

4<D5>F<6=4 EFD4F57VO ?5D5454G4T D54?V74FVN >?FV>=G =4 ?>6=><4ELF45=5 

6?D>64465==O >4D47G, M> <>65 74557?5G<F< 7=4G=V >>=>GD5=F=V ?5D5647<, 4?5 

?V46<MGT DV=4=E>6V D<7<><. &D44<FV==V NPV-D>7D4EG=>< =5 6D4E>6GNFL 5D5>F 

EFD4F57VG=>W 7=GG>>EFV, F>4V O> <5F>4 D54?L=<E >?FV>=V6 4>76>?OT >FV=N64F< 

6?D>64465==O 5?>>G5==G 7 GD4EG64==O< <>6?<6>EFV ?5D57?O4G V=65EF<FV==>7> 

DVL5==O 6 <4=5GF=L><G. 

�=EF<FGFV==4 F5>DVO [160] ?V4>D5E?NT 646?<6VEFL =>D<4F<6=>-?D46>6>7> 

E5D54>6<M4 4?O 6?D>64465==O V==>64FV=. �?>>G5== G4EF> EF<>4TFLEO 7 6<>?<>4<< 

?57VF<<4FVW G5D57 =56<7=4G5=VEFL M>4> D57G?N64==O, EF4FGEG E<4DF>>=FD4>FV6 F4 

>D<?F>4>F<6V6. �?D>64465==O G5D57 4<D5>F<6=<= ?V4EV4 G DV=4=E>6<E GEF4=>64E G< 

65?<><E >>D?>D4FVOE <>65 ?D<E>>D<F< ?57VF<<4FVN F5E=>?>7VW, >E>V?L>< EF6>DNT 

?D5F545=F< 6<>>D<EF4==O F4 E?D<OT D>7D>5FV =>D<4F<6=<E EF4=44DFV6. �4F><VEFL 

56>?NFV==4 V=F57D4FVO 6 >>D5<<E >><?4=VOE <>65 74?L<G64F< 6?D>64465==O G5D57 

6V4EGF=VEFL D57G?OF>D=>W 6<7=4G5=>EFV, M> ?D<76>4<FL 4> ?V46<M5==O FD4=E4>FV==<E 

6<FD4F. 

�>654V=>>64 5>>=><V>4 [210] ?>OE=NT, O> >>7=VF<6=V G?5D5465==O 6??<64NFL =4 

?D<==OFFO G?D46?V=EL><E DVL5=L M>4> 6?D>64465==O F5E=>?>7V=. �<D5>F<6=V 

V=VFV4F<6< G4EF> EG?D>6>46GNFLEO 5D5>F>< «Fear of Missing Out» (FOMO), >>?< 
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>5DV6=<>< ?5D5>FV=NNFL ?>F5=FV==V 6<7>4< V==>64FVW G5D57 EFD4E 6FD4F<F< 

>>=>GD5=F=G ?5D5647G. �>4=>G4E 56>?NFV==<= ?V4EV4 <>65 ?D<76>4<F< 4> =44<VD=>W 

>55D56=>EFV, M> 6V4>?444T ?D<==OFFO DVL5=L ?D> <4ELF45G64==O, M> E6V4G<FL ?D> 

=5>5EV4=VEFL >>D<7G64==O EF4=44DF=<E DV=4=E>6<E <>45?5= 7 GD4EG64==O< 

?>654V=>>6<E D4>F>DV6, M> <>6GFL 6<>D<6?OF< D54?L=V >FV=>< 5D5>F<6=>EFV. 

�>D5>FVO <>45?5= >FV=>< 5D5>F<6=>EFV 6?D>64465==O 5?>>G5==-F5E=>?>7V= G 

5V7=5E-?D>F5E< T =5<>6?<6>N 557 >>=>D5F<74FVW EGF=>EFV 5>>=><VG=>W, >D74=V74FV==>W 

F4 F5E=>?>7VG=>W 5D5>F<6=>EFV 5?>>G5==-DVL5=L O> >?NG>6<E 4E?5>FV6 WE=L>W 

V=F57D4FVW. �V4EGF=VEFL GVF>>7> 6<7=4G5==O F<E E>?44>6<E ?D<76>4<FL 4> 

DD47<5=F4D=>7> 4=4?V7G F4 GE>?44=NT D>D<G64==O EFD4F57VG=>7> 54G5==O M>4> 

74EF>EG64==O 5?>>G5==G 6 5V7=5EV. &><G =5>5EV4=> D>77?O44F< FV 4E?5>F< 6 T4<=V= 

4=4?VF<G=V= E<EF5<V, M> 4>76>?<FL >FV=N64F< O> ?DO<<=, F4> V =5?DO<<= 6??<6 

F5E=>?>7VW =4 5>>=><VG=G 4VO?L=VEFL >><?4=V=. 

�65DF4NG<EL 4> 5=F<>?>?54<G=>-4>6V4>>6>W ?VF5D4FGD< 74G646<<>, M> ?V4 

5>>=><VG=>N 5D5>F<6=VEFN �.�. �47>D>4=V=, �.�. �>7=N> D>7G<VNFL 

«D57G?LF4F<6=VEFL 5>>=><VG=>W 4VO?L=>EFV D54?V74FVW 5>>=><VG=<E ?D>7D4< F4 66<FFO 

74E>4V6, M> E4D4>F5D<7GNFLEO 6V4=>L5==O< >FD<<4=>7> 5>>=><VG=>7> 5D5>FG 

(D57G?LF4FG) 4> 6<FD4F D5EGDEV6, O>V 7G<>6<?< >FD<<4==O FL>7> D57G?LF4FG» [23], 4 

�>G5D=<= �.%. 6<7=4G4T 5>>=><VG=G 5D5>F<6=VEFL, O> «4>EO7=5==O =4=5V?LL<E 

D57G?LF4FV6 74 =4=<5=L<E 6<FD4F 6<6>W V GD5G56?5=>W ?D4FV» [20, c. 508]. �5<464 

?V4E>4< 4>F5=FGNFL G647G =4 D4FV>=4?L=><G 6<>>D<EF4==V 5>>=><VG=<E D5EGDEV6 F4 

?>LG>G >?F<<4?L=>7> 54?4=EG <V6 6<FD4F4<< = D57G?LF4F4<<. �>4=>G4E, FV 

6<7=4G5==O =5 6D4E>6GNFL E?5F<DV>< EGG4E=<E F5E=>?>7VG=<E DVL5=L, 7>>D5<4 

F<DD>6<E V==>64FV=, O>V <>6GFL <4F< =5 ?<L5 557?>E5D54=V= DV=4=E>6<= 5D5>F, 4 = 

E?D<OF< 4>67>EFD>>>6V= EFV=>>EFV F4 >>=>GD5=F>E?D><>6=>EFV >><?4=VW. 

' >>=F5>EFV 6?D>64465==O 5?>>G5==-F5E=>?>7V= 5>>=><VG=4 5D5>F<6=VEFL 

?>6<==4 6D4E>6G64F< O> FD44<FV==V DV=4=E>6V <5FD<><, F4> V E?5F<DVG=V ?5D5647< 

F5E=>?>7VW, F4>V O> 46F><4F<74FVO FD4=E4>FV=, GEG=5==O ?>E5D54=<>V6, 7=<65==O 

>?5D4FV==<E D<7<>V6 F4 ?V46<M5==O ?V>6V4=>EFV 4>F<6V6. &4><< G<=><, 5>>=><VG=4 

5D5>F<6=VEFL 6?D>64465==O 5?>>G5==-F5E=>?>7V= 6<7=4G4T WE=V= 6??<6 =4 DV=4=E>6V 
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?>>47=<>< ?V4?D<T<EF64, 7>>D5<4 =4 >?F<<V74FVN 6<FD4F, ?V46<M5==O ?D<5GF>>6>EFV 

F4 <V=V<V74FVN DV=4=E>6<E D<7<>V6, M> ?D>O6?OTFLEO G5D57 5>>=><VN FD4=E4>FV==<E 

6<FD4F, ?V46<M5==O L6<4>>EFV DV=4=E>6<E >?5D4FV=, 7<5=L5==O 6<FD4F =4 4G4<F V 

>><??4T=E, 4 F4>>6 ?>>D4M5==O G?D46?V==O DV=4=E>6<<< ?>F>>4<< (D<E. 2.10.). 

 

$<E. 2.10. %FDG>FGD=V 5?5<5=F< >FV=N64==O 5>>=><VG=>W, >D74=V74FV==>W F4 

F5E=>?>7VG=>W 5D5>F<6=>EFV 6?D>64465==O 5?>>G5==-F5E=>?>7V= G 5V7=5E ?D>F5E< 

�65D5?>: ED>D<>64=> 46F>D><. 

 

%FDG>FGD=V 5?5<5=F< >FV=>< 5H5>F<6=>EFV 

6?D>64465==O 5?>>G5==-F5E=>?>7V= G 5V7=5E-?D>F5E< 

6<7=4G4T 6??<6 5?>>G5==-

F5E=>?>7V= =4 DV=4=E>6V 

?>>47=<>< ?V4?D<T<EF64, 

7>>D5<4 =4 >?F<<V74FVN 

6<FD4F, ?V46<M5==O 

?D<5GF>>6>EFV F4 <V=V<V74FVN 

DV=4=E>6<E D<7<>V6, M> 

?D>O6?OTFLEO G5D57 5>>=><VN 

FD4=E4>FV==<E 6<FD4F, 

?V46<M5==O L6<4>>EFV 

DV=4=E>6<E >?5D4FV=, 

7<5=L5==O 6<FD4F =4 4G4<F V 

>><??4T=E, 4 F4>>6 

?>>D4M5==O G?D46?V==O 

DV=4=E>6<<< ?>F>>4<<. 

�>>=><VG=4 5D5>F<6=VEFL 
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>FV=NT 6??<6 5?>>G5==-

F5E=>?>7V= =4 744F=VEFL 

?V4?D<T<EF64 444?FG64F< E6>W 

5V7=5E-<>45?V, >?F<<V7G64F< 

6=GFDVL=N >>>D4<=4FVN 

?D>F5EV6 F4 D>76<64F< >44D>6<= 

?>F5=FV4? G >>=F5>EFV F<DD>6>W 

FD4=ED>D<4FVW, 4 F4>>6 

6<7=4G4T, =4E>V?L>< 5D5>F<6=> 

>><?4=VO 6<>>D<EF>6GT 

V==>64FV==V <5E4=V7<< 

G?D46?V==O F4 =4E>V?L>< WW 

EFDG>FGD4 7>F>64 4> 

6?D>64465==O 

45F5=FD4?V7>64=<E DVL5=L. 

 

�D74=V74FV==4 5D5>F<6=VEFL 

6<7=4G4T 744F=VEFL F5E=>?>7VW 

74557?5GG64F< 6<E>><= DV65=L 

?D>4G>F<6=>EFV, 

<4ELF45>64=>EFV F4 557?5>< 6 

G<>64E >>=>D5F=>7> 

74EF>EG64==O, 4 F4>>6 >E>??NT 

>FV=>G ?D>?GE>=>W 744F=>EFV 

5?>>G5==-<5D56V (>V?L>VEFL 

FD4=E4>FV= 74 E5>G=4G), 

L6<4>VEFL >5D>5>< V=D>D<4FVW 6 

45F5=FD4?V7>64=><G 

E5D54>6<MV, 4 F4>>6 V=F57D4FVN 

5?>>G5==G 7 VE=GNG<<< 

>>D?>D4F<6=<<< IT-E<EF5<4<<, 

F4><<< O> ERP F4 CRM. 
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�4=<< V7 >?NG>6<E ?>>47=<>V6, M> 6<7=4G4T 5>>=><VG=G 5D5>F<6=VEFL 

6?D>64465==O 5?>>G5==-DVL5=L T D5=F455?L=VEFL V=65EF<FV= (ROI), O>4 6V4>5D464T 

E?V66V4=>L5==O >FD<<4=<E 6<7>4 4> 6<FD4F =4 6?D>64465==O F5E=>?>7VW. &4>>6 

646?<6<<< <5FD<>4<< T 5>>=><VO FD4=E4>FV==<E 6<FD4F, M> 45<>=EFDGT 744F=VEFL 

5?>>G5==G GEG64F< ?>E5D54=<>V6 V 46F><4F<7G64F< DV=4=E>6V >?5D4FVW, F4 >?F<<V74FVO 

>?5D4FV==<E 6<FD4F, O>4 6<7=4G4TFLEO G5D57 7<5=L5==O 6<FD4F =4 4G4<F, 65D<DV>4FVN 

44=<E F4 >><??4T=E. �>44F>>6> >FV=NTFLEO L6<4>VEFL DV=4=E>6<E >?5D4FV=, O>4 

6<7=4G4T 744F=VEFL 5?>>G5==G ?D<E>>DN64F< ?D>F5E< >??4F< F4 DV=4=E>6>7> >5?V>G, 4 

F4>>6 DV=4=E>64 7=GG>VEFL >><?4=VW, M> ?D>O6?OTFLEO G <>6?<6>EFV F>>5=V74FVW 

4>F<6V6, 7<5=L5==V ?>FD55< G ?D><V6=<E DV=4=E>6<E V=EF<FGF4E V 4>EFG?V 4> 

4?LF5D=4F<6=<E DV=4=E>6<E V=EFDG<5=FV6. 

� E6>N G5D7G, >D74=V74FV==4 5D5>F<6=VEFL [215] >FV=NT 6??<6 5?>>G5==-

F5E=>?>7V= =4 744F=VEFL ?V4?D<T<EF64 444?FG64F< E6>W 5V7=5E-<>45?V, >?F<<V7G64F< 

6=GFDVL=N >>>D4<=4FVN ?D>F5EV6 F4 D>76<64F< >44D>6<= ?>F5=FV4? G >>=F5>EFV 

F<DD>6>W FD4=ED>D<4FVW. �4 6V4<V=G 6V4 5>>=><VG=>W 5D5>F<6=>EFV, O>4 >DVT=FGTFLEO 

=4 DV=4=E>6V D57G?LF4F<, >D74=V74FV==4 5D5>F<6=VEFL 6<7=4G4T, =4E>V?L>< 5D5>F<6=> 

>><?4=VO 6<>>D<EF>6GT V==>64FV==V <5E4=V7<< G?D46?V==O F4 =4E>V?L>< WW EFDG>FGD4 

7>F>64 4> 6?D>64465==O 45F5=FD4?V7>64=<E DVL5=L. 

�46?<6<<< ?>>47=<>4<< >D74=V74FV==>W 5D5>F<6=>EFV T 46F><4F<74FVO ?D>F5EV6, 

M> 6<7=4G4T DV65=L 7<5=L5==O DGG=>7> 6FDGG4==O F4 ?N4EL><E ?><<?>>, 4 F4>>6 

E>>D>G5==O 44<V=VEFD4F<6=<E 6<FD4F, ?>6¾O74=5 7V 7<5=L5==O< >5EO7G 5ND>>D4F<G=<E 

?D>F54GD. �=4GGM<< ?4D4<5FD>< T V=D>D<4FV==4 ?D>7>DVEFL, M> E?D<OT 6V4>D<F>EFV 

5V7=5E-?D>F5EV6, ?V46<M5==N >>D?>D4F<6=>W 6V4?>6V44?L=>EFV F4 4>6VD< <V6 

?4DF=5D4<<. �>4=>G4E >D<F<G=<< D4>F>D>< T 7>F>6=VEFL ?5DE>=4?G 4> 6<>>D<EF4==O 

5?>>G5==-DVL5=L, M> 6<7=4G4TFLEO DV6=5< =46G4==O, 444?F4FVW 4> 45F5=FD4?V7>64=<E 

?D>F5EV6 F4 6<V==O< ?D4FN64F< 7 =>6<<< F<DD>6<<< V=EFDG<5=F4<<. �E>5?<6G G647G 

E?V4 ?D<4V?<F< =5<4F5DV4?L=<< 6<7>44<, F4><< O> ?V46<M5==O D5?GF4FVW >><?4=VW, 

D>7L<D5==O ?4DF=5DEL>>W <5D56V F4 7D>EF4==O >>=>GD5=F>E?D><>6=>EFV 7464O>< 

V<V46G V==>64FV==>W >D74=V74FVW. 
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-> 6 EF>EGTFLEO F5E=>?>7VG=>W 5D5>F<6=>EFV 6?D>64465==O 5?>>G5==-DVL5=L, 

F> 64DF> 765D=GF< G647G =4 >>=F5?FVW ?D>4G>F<6=>EFV F4 5D5>F<6=>EFV, 6<>?445=V G 

?D4FOE [187; 264]. &V 4>E?V465==O D>7>D<64NFL 674T<>76¾O7>> <V6 F5E=VG=<<< 

?4D4<5FD4<< E<EF5< F4 WE=L>N D57G?LF4F<6=VEFN 6 D54?L=<E G<>64E 6<>>D<EF4==O. 

�<7=4G5==O F5E=>?>7VG=>W 5D5>F<6=>EFV, O>5 74EF>E>6GTFLEO 6 DV7=<E 74?G7OE, 6>?NG4T 

>V?L>4 >E=>6=<E ?V4E>4V6: EFG?V=L 6V444GV 6<D>5=<G<E ?D>F5EV6, L6<4>VEFL >5D>5>< 

V=D>D<4FVW, ?<F><4 6<FD4F4 D5EGDEV6 =4 6<>>=4==O >?5D4FV= F4 E?V66V4=>L5==O <V6 

>FD<<4=<< 5D5>F>< V 7474?L=<<< 6<FD4F4<<. 

&5E=>?>7VG=4 5D5>F<6=VEFL 5?>>G5==-DVL5=L G 5V7=5EV 6<7=4G4T 744F=VEFL 

F5E=>?>7VW 74557?5GG64F< 6<E>><= DV65=L ?D>4G>F<6=>EFV, <4ELF45>64=>EFV F4 557?5>< 

6 G<>64E >>=>D5F=>7> 74EF>EG64==O. &5 ?>=OFFO >E>??NT >FV=>G ?D>?GE>=>W 744F=>EFV 

5?>>G5==-<5D56V (>V?L>VEFL FD4=E4>FV= 74 E5>G=4G), L6<4>VEFL >5D>5>< V=D>D<4FVW 6 

45F5=FD4?V7>64=><G E5D54>6<MV, 4 F4>>6 V=F57D4FVN 5?>>G5==G 7 VE=GNG<<< 

>>D?>D4F<6=<<< IT-E<EF5<4<<, F4><<< O> ERP F4 CRM. �46?<6<< 4E?5>F>< T 

5D5>F<6=VEFL 6<>>D<EF4==O >5G<E?N64?L=<E D5EGDEV6 V 5=5D7>5D5>F<6=VEFL 

4?7>D<F<V6 >>=E5=EGEG, M> T >?NG>6<<< D4>F>D4<< 4?O 6<7=4G5==O 5>>=><VG=>W 

4>FV?L=>EFV 6?D>64465==O F5E=>?>7VW. 

�>DV< FL>7>, F5E=>?>7VG=4 5D5>F<6=VEFL 6<7=4G4T DV65=L V=F5D>?5D455?L=>EFV 

5?>>G5==-DVL5=L, F>5F> WE=N EG<VE=VEFL V7 7>6=VL=V<< ??4FD>D<4<< F4 <>6?<6VEFL 

674T<>4VW 7 V=L<<< F<DD>6<<< E<EF5<4<<, F4><<< O> IoT 45> Big Data. �<E>>4 

F5E=>?>7VG=4 5D5>F<6=VEFL >7=4G4T, M> 5?>>G5== <>65 5GF< ?57>> <4ELF45>64=<=, 

>=>6?N64=<= V 444?F>64=<= 4> 7<V= D<=>>6>7> E5D54>6<M4, M> >D<F<G=> 646?<6> 

4?O 4>67>EFD>>>6>W F<DD>6>W EFD4F57VW >><?4=VW. 

� F>G>< 7>DG 557?5><, F5E=>?>7VG=4 5D5>F<6=VEFL 5?>>G5==G >FV=NTFLEO G5D57 

DV65=L >D<?F>7D4DVG=>7> 74E<EFG, EFV=>VEFL 4> >V55D4F4> F4 744F=VEFL 74?>5V74F< 

6FD4F4< 45> <4=V?G?OFVO< V7 44=<<<. �<E>><= DV65=L 557?5>< 4>76>?OT <V=V<V7G64F< 

D<7<>< =5E4=>FV>=>64=>7> 4>EFG?G, M> T >E>5?<6> 646?<6<< G DV=4=E>6><G E5>F>DV 

F4 6 E<EF5<4E G?D46?V==O >D<F<G=>N V=D>D<4FVTN. 

&4><< G<=><, F5E=>?>7VG=4 5D5>F<6=VEFL 5?>>G5==-DVL5=L 6<7=4G4T WE=N 

444?F<6=VEFL 4> VE=GNG<E V=DD4EFDG>FGD, ?D>4G>F<6=VEFL G 6<>>=4==V FD4=E4>FV=, 
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DV65=L 557?5>< F4 5=5D7>5D5>F<6=VEFL, M> T >?NG>6<<< ?4D4<5FD4<< ?D< >FV=FV 

4>FV?L=>EFV 6?D>64465==O FVTW F5E=>?>7VW G 5V7=5E-?D>F5E<. 

�FV=N64==O 5D5>F<6=>EFV 5?>>G5==G =5<>6?<65 557 74EF>EG64==O 5>>=><V>>-

<4F5<4F<G=<E <5F>4V6, O>V 4>76>?ONFL V=F57DG64F< DV=4=E>6V, >D74=V74FV==V F4 

F5E=>?>7VG=V ?>>47=<>< 6 T4<=G E<EF5<G >FV=><. �4=?>L<D5=VL<<< ?V4E>44<< T 

ROI, NPV, TCO F4 MCDA. 

�FV=>4 5>>=><VG=>W 5D5>F<6=>EFV 6?D>64465==O 5?>>G5==-F5E=>?>7V= T 

E>?44=<< 74644==O< G5D57 E?5F<DVG=V E4D4>F5D<EF<>< FVTW F5E=>?>7VW, 7>>D5<4 WW 

45F5=FD4?V7>64=G ?D<D>4G, <4ELF45>64=VEFL F4 V=F57D4FV==V 6<FD4F<. �4=<< V7 

>?NG>6<E V=EFDG<5=FV6, M> 6<>>D<EF>6GTFLEO 4?O DV=4=E>6>W >FV=>< F4><E V=VFV4F<6, 

T ?>>47=<> D5=F455?L=>EFV V=65EF<FV= (Return on Investment, ROI). ROI 6<7=4G4T 

6V4=>L5==O G<EF>7> ?D<5GF>G 4> 7474?L=<E 6<FD4F =4 ?D>T>F V 4>76>?OT >FV=<F< 

5D5>F<6=VEFL 6<>>D<EF4==O D5EGDEV6, 6>?445=<E G F5E=>?>7VN. %F4=44DF=4 D>D<G?4 

4?O D>7D4EG=>G ROI 6<7?O44T =4EFG?=<< G<=>< (2.1): 

 

��� =
�>EV4	6V4	?@>T>FG.�474?L=V	6<F@4F<

%G<4	V=65EF<FV=
× 100% (2.1) 

 

' >>=F5>EFV 5?>>G5==G ROI >FV=NTFLEO =4 >E=>6V O> ?DO<<E DV=4=E>6<E 6<7>4, 

F4><E O> 7=<65==O >?5D4FV==<E 6<FD4F V FD4=E4>FV==<E >><VEV=, F4> V =5?DO<<E 

D4>F>DV6, 7>>D5<4 ?V46<M5=>W 557?5><, ?D>7>D>EFV F4 4>6VD< <V6 >>=FD475=F4<<. 

�D>F5 FD44<FV==4 <5F>4>?>7VO D>7D4EG=>G ROI <4T =<7>G >5<565=L M>4> >FV=>< 

5D5>F<6=>EFV 5?>>G5==G. �>>D5<4, 5?>>G5== EF6>DNT =5<4F5DV4?L=V 6<7>4< 

(7<5=L5==O D<7<>V6 L4ED4=EF64, ?>>D4M5==O D5?GF4FVW >><?4=VW, ?>E<?5==O 4>6VD< 

7 5>>G >?VT=FV6), O>V E>?44=> >FV=<F< >V?L>VE=>. �DV< F>7>, ?>G4F>>6V 6<FD4F< =4 

6?D>64465==O 5?>>G5==G <>6GFL 5GF< 7=4G=<<< V 6>?NG4F< D>7D>5>G ?D>7D4<=>7> 

74557?5G5==O, 74>G?V6?N >5?44=4==O, V=F57D4FVN 7 =4O6=<<< E<EF5<4<<, =46G4==O 

?5DE>=4?G F4 ND<4<G=5 74557?5G5==O. 

%5D54 ?5D5647 6<>>D<EF4==O ROI 4?O >FV=N64==O 5D5>F<6=>EFV 5?>>G5==G 

64DF> 6<4V?<F< =>7> G=V65DE4?L=VEFL F4 ?D>EF>FG 74EF>EG64==O. ROI 4>76>?OT 
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?>DV6=OF< 5>>=><VG=G 4>FV?L=VEFL DV7=<E 5?>>G5==-?D>T>FV6 F4 6<7=4G<F<, =4E>V?L>< 

L6<4>> 6>=< <>6GFL >>G?<F<EO [260]. �>7> 6<>>D<EF4==O T >5�DG=F>64=<< G 

6<?44>4E, >>?< >><?4=VO ?D47=5 >FV=<F< >>D>F>>EFD>>>6<= DV=4=E>6<= 5D5>F 6V4 

V=65EF<FV= G 5?>>G5==. � V=L>7> 5>>G, <5F>4 <4T 7=4G=V =54>?V><, >E>V?L>< V7=>DGT 

D4>F>D G4EG (=5 6D4E>6GT G4E>6G 64DFVEFL 7D>L5=, =4 6V4<V=G 6V4 NPV), EFD4F57VG=G 

7=GG>VEFL (=5 ?5D5454G4T <>6?<6>EFV 7<V=< ?D>T>FG 74?56=> 6V4 D<=>>6<E G<>6) V 

=5<>=5F4D=V 5D5>F<, O>V <>6GFL <4F< >D<F<G=<= 6??<6 =4 5V7=5E. 

�=L<< 6<>?<>>< T 64DV4F<6=VEFL >?5D4FV==<E 6<FD4F, >E>V?L>< 5?>>G5==-

DVL5==O <4NFL DV7=G 64DFVEFL 74?56=> 6V4 F<?G ??4FD>D<< (?G5?VG=<= 45> 

?D<64F=<= 5?>>G5==), >V?L>>EFV FD4=E4>FV=, =5>5EV4=>EFV ?V4FD<<>< <5D5656<E 

6G7?V6 F4 7<V= G D57G?OF>D=><G E5D54>6<MV. �4?D<>?44, G ?G5?VG=<E 5?>>G5==4E 

6<E>>V >><VEVW 74 FD4=E4>FVW <>6GFL 7=<6G64F< D5=F455?L=VEFL ?D>T>FG, F>4V O> G 

?D<64F=<E E<EF5<4E 6<FD4F< <>6GFL 5GF< ?>6¾O74=V V7 74557?5G5==O< 

V=DD4EFDG>FGD< F4 G?D46?V==O< 4>EFG?><. &5 E6V4G<FL ?D> =5>5EV4=VEFL 

>><??5>E=>7> ?V4E>4G 4> >FV=>< 5>>=><VG=>W 5D5>F<6=>EFV 5?>>G5==-?D>T>FV6, M> 

6D4E>6GT =5 ?<L5 ROI, 4 = V=LV DV=4=E>6V F4 =5DV=4=E>6V ?>>47=<><. 

&4><< G<=><, E>G4 ROI 74?<L4TFLEO 646?<6<< 547>6<< V=EFDG<5=F>< >FV=>< 

5D5>F<6=>EFV 6?D>64465==O 5?>>G5==G, =>7> 6<>>D<EF4==O ?>FD55GT D>7L<D5==O 

G5D57 74?GG5==O 4>44F>>6<E ?V4E>4V6. �4=<< V7 <>6?<6<E DVL5=L T ?>T4=4==O ROI 7 

5474F>>D<F5DV4?L=<< 4=4?V7>< DVL5=L (MCDA), O><= 4>76>?OT 6D4E>6G64F< 

=5<4F5DV4?L=V ?5D5647< F4 EFD4F57VG=G 7=GG>VEFL F5E=>?>7VW. �DV< F>7>, D>7L<D5==O 

<5F>4>?>7VG=>W 547< L?OE>< V=F57D4FVW >FV=>< 6<FFT6>7> F<>?G 6<FD4F (TCO) F4 

>FV=>< F5?5DVL=L>W 64DF>EFV <4=5GF=VE 6<7V4 (NPV) <>65 74557?5G<F< 5V?LL F>G=G 

>4DF<=G 5>>=><VG=>W 5D5>F<6=>EFV 5?>>G5==G 4?O ?V4?D<T<EF6. 

�<6G5 =46545=4 F45?<FO, M> <VEF<FL ?>DV6=O?L=<= 4=4?V7 >E=>6=<E <5FD<> 

>FV=>< 5D5>F<6=>EFV 5?>>G5==G 74 DV7=<<< >4F57>DVO<<, 7>>D5<4 WE EGF=VEFL, 

?5D647< F4 >5<565==O, 4 F4>>6 <>6?<6V ED5D< 74EF>EG64==O (F45?. 2.14). 
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&45?<FO 2.14 

�>DV6=O==O <5FD<> >FV=>< 5D5>F<6=>EFV 5?>>G5==G 

�5FD<>4 %GF=VEFL �5D5647< �5<565==O %D5D4 
74EF>EG64==O 

1 2 3 4 5 
ROI (Return 
on 
Investment) 

�FV=NT 6V4=>L5==O 
?D<5GF>G 4> 6<FD4F, 
6<>>D<EF>6GNG< 
D>D<G?G: ROI = 
('<EF<= ?D<5GF>> / 
�<FD4F<) × 100% 

�D>EF<= G 
D>7D4EG=>G, 
7D>7G<V?<= 4?O 
V=65EF>DV6. 
�<>>D<EF>6GTFLEO 
4?O L6<4>>7> 
?>DV6=O==O 
4?LF5D=4F<6=<E 
64DV4=FV6 
6?D>64465==O 
5?>>G5==G. 

�5 6D4E>6GT 
G4E>6G 64DFVEFL 
7D>L5=. 
�7=>DGT 
=5<4F5DV4?L=V 
6<7>4<, F4>V O> 
?V46<M5==O 
4>6VD< G< 
?>>D4M5==O 
557?5>< 

�>D>F>>EFD>>>6V 
V=65EF<FV==V 
DVL5==O, >FV=>4 
6<7V4=>EFV 
?D>T>FV6 G ED5DV 
DV=4=EV6, 
?>7VEF<><, 
G?D46?V==O 
?4=FN74<< 
?>EF46>> 

NPV (Net 
Present 
Value) 

�D4E>6GT <4=5GF=V 
7D>L>6V ?>F>><, 
76>4OG< WE 4> 
EL>7>45==O G5D57 
4<E>>=F=G EF46>G: 
NPV = £ (CFt / (1 + 
r)^t) - I 

�D4E>6GT G4E>6G 
64DFVEFL 7D>L5=. 
�V4E>4<FL 4?O 
4>67>EFD>>>6<E 
V=65EF<FV=. 
�>6=4 
74EF>E>6G64F< 4?O 
>FV=>< D<7<>V6 

'GF?<6<= 4> 
7<V=< 
4<E>>=F=>W 
EF46><. 
�<<474T F>G=<E 
?D>7=>7V6 
7D>L>6<E 
?>F>>V6, M> 
GE>?44=NT 
>FV=>G 
V==>64FV==<E 
F5E=>?>7V= 

�>67>EFD>>>6V 
V=65EF<FVW, 4=4?V7 
5D5>F<6=>EFV 
65?<><E 
5?>>G5==-
?D>T>FV6, 
?D>7=>7G64==O 
DV=4=E>6>7> 
5D5>FG 

TCO (Total 
Cost of 
Ownership) 

�D4E>6GT 6EV 6<FD4F< 
=4 6?D>64465==O, 
5>E??G4F4FVN, 
>5E?G7>6G64==O F4 
<>45D=V74FVN 
5?>>G5==-E<EF5<< 

�>76>?OT >FV=<F< 
6EV ?D<E>64=V 
6<FD4F<. 
�>6=4 
6<>>D<EF>6G64F< 
4?O ?>DV6=O==O 
4?LF5D=4F<6=<E 
F5E=>?>7V= 

�5 6D4E>6GT 
6<7>4<, M> 
<>65 
6<>D<6<F< 
D54?L=G >FV=>G. 
�>65 5GF< 
E>?44=<< G5D57 
=5>5EV4=VEFL 
45F4?L=>7> 
4=4?V7G 6<FD4F 

�FV=>4 64DF>EFV 
5>E??G4F4FVW 
5?>>G5==-
??4FD>D< G 
?>7VEF<FV, 
DV=4=E4E, 
G?D46?V==V 
4>F<64<< 

MCDA 
(Multi-
Criteria 
Decision 
Analysis) 

�D4E>6GT =5 ?<L5 
DV=4=E>6V ?>>47=<><, 
4?5 = O>VE=V D4>F>D< 
(4>6VD4, 557?5>4, 
45F5=FD4?V74FVO, 
?D>7>DVEFL) G5D57 
<5F>4< 
5474F>D4>F>D=>7> 
4=4?V7G (AHP, 
TOPSIS, ELECTRE 
F>M>) 

�>6?<6VEFL 
>FV=>< 
=5<4F5DV4?L=<E 
D4>F>DV6 (4>6VD4, 
?D>7>DVEFL, 
45F5=FD4?V74FVO). 
�V4E>4<FL 4?O 
EFD4F57VG=>7> 
4=4?V7G F4 
?>DV6=O==O 
E>?44=<E DVL5=L 

%G5¾T>F<6=VEFL 
G 6<5>DV 
>D<F5DVW6 V 
647>6<E 
>>5DVFVT=FV6. 
�V4EGF=VEFL 
T4<=>7> 
DV=4=E>6>7> 
6<<VDG 

%FD4F57VG=V 
DVL5==O M>4> 
6<5>DG 5?>>G5==-
??4FD>D<, >FV=>4 
EGE?V?L=>7> 
6??<6G 
F5E=>?>7VW, 4=4?V7 
?D>7>D>EFV 6 
45D646=<E V 
>>D?>D4F<6=<E 
E<EF5<4E 

�65D5?>: ?>5G4>64=> 46F>D>< =4 >E=>6V [126; 137; 217; 260]. 
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�FV=N64==O 5>>=><VG=>W 5D5>F<6=>EFV 6?D>64465==O 5?>>G5==-F5E=>?>7V= 

6<>?<>4T E>?44=>MV G5D57 7=4G=G G4EF>G =5<4F5DV4?L=<E 6<7V4, O>V 646>> >V?L>VE=> 

>FV=<F< 6 <564E FD44<FV==<E DV=4=E>6<E <5FD<>. ' F4><E 6<?44>4E 5D5>F<6=<< 

?V4E>4>< T 5474F>>D<F5DV4?L=<= 4=4?V7 DVL5=L (Multi-Criteria Decision Analysis, 

MCDA), O><= 4>76>?OT 6D4E>6G64F< =5 ?<L5 DV=4=E>6V ?>>47=<><, 4 = O>VE=V 

E4D4>F5D<EF<>< F5E=>?>7VW, M> <4NFL EFD4F57VG=5 7=4G5==O 4?O 5V7=5EG. 

MCDA 3 F5 <5F>4>?>7VO ?D<==OFFO DVL5=L, O>4 6<>>D<EF>6GTFLEO 4?O >FV=>< 

4?LF5D=4F<6 =4 >E=>6V <=>6<=< >D<F5DVW6, >>65= 7 O><E <>65 <4F< DV7=G 647G 

74?56=> 6V4 ?DV>D<F5FV6 >><?4=VW. ' >>=F5>EFV 5?>>G5==G MCDA 4>76>?OT 

EFDG>FGDG64F< >FV=>G 5D5>F<6=>EFV, 6>?NG4NG< F4>V 4E?5>F<: 

1. $V=4=E>6V ?>>47=<><: ROI, NPV, TCO F4 V=LV 5>>=><VG=V ?4D4<5FD<, O>V 

6<7=4G4NFL 557?>E5D54=N >>G?=VEFL V=65EF<FV= G 5?>>G5==. 

2. �?5D4FV==4 5D5>F<6=VEFL: 7=<65==O 6<FD4F =4 FD4=E4>FVW, ?D<E>>D5==O 

>5D>5>< >?5D4FV=, E>>D>G5==O ?>FD55< 6 ?>E5D54=<>4E. 

3. �57?5>4 F4 ?D>7>DVEFL: DV65=L 74E<EFG 44=<E, <>6?<6VEFL GEG=5==O 

L4ED4=EF64, 74557?5G5==O 46F5=F<G=>EFV F4 4>6VD< 6 5V7=5E-?D>F5E4E. 

4. .D<4<G=4 6V4?>6V4=VEFL: >FV=>4 D57G?OF>D=<E D<7<>V6, E>?44=VEFL ?D46>6>W 

V=F57D4FVW 5?>>G5==G 6 4VO?L=VEFL >><?4=VW. 

5. �=GG>VEFL F4 <4ELF45>64=VEFL: 744F=VEFL 5?>>G5==G 444?FG64F<EO 4> 

<4=5GF=VE ?>FD55 >><?4=VW, V=F57DG64F<EO 7 V=L<<< F5E=>?>7VO<< F4 ?V4FD<<G64F< 

75V?LL5==O >5EO7V6 FD4=E4>FV=. 

6. �5<4F5DV4?L=V 6<7>4<: ?>E<?5==O 4>6VD< 4> 5D5=4G, ?V46<M5==O DV6=O 

>?VT=FEL>>W ?>O?L=>EFV, ?>>D4M5==O >>D?>D4F<6=>W D5?GF4FVW. 

�E=>6=4 ?5D56474 MCDA G ?>DV6=O==V 7 FD44<FV==<<< DV=4=E>6<<< <5F>44<< 

>FV=>< (=4?D<>?44, ROI) ?>?O74T 6 F><G, M> F5= ?V4EV4 4>76>?OT 6D4E>6G64F< O> 

>V?L>VE=V, F4> V O>VE=V >D<F5DVW, =444NG< >5¾T>F<6=G >FV=>G E>?44=<E V 5474F>6<<VD=<E 

F5E=>?>7VG=<E DVL5=L. �4?D<>?44, >><?4=VO, M> 6?D>6446GT 5?>>G5== G E<EF5<G 

G?D46?V==O ?4=FN74<< ?>EF4G4==O, <>65 >FV=<F< 5>>=><VG=<= 5D5>F G5D57 

7<5=L5==O 6<FD4F =4 ?5D56VD>G ?D>4G>FVW, 4?5 6>4=>G4E MCDA 4>?><>65 >FV=<F< = 
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=5<4F5DV4?L=V 4E?5>F<, F4>V O> 7D>EF4==O 4>6VD< ?4DF=5DV6 V >?VT=FV6, M> 

557?>E5D54=L> 6??<64T =4 4>67>EFD>>>6G >>=>GD5=F>E?D><>6=VEFL. 

�?O ?D4>F<G=>W D54?V74FVW MCDA 74EF>E>6GNFLEO F4>V V=EFDG<5=F<, O> <5F>4 

4=4?V7G VTD4DEV= (AHP 3 Analytic Hierarchy Process) 45> <5F>4 5474F>D4>F>D=>7> 

>FV=N64==O (TOPSIS 3 Technique for Order Preference by Similarity to Ideal Solution). 

' F<E ?V4E>44E >>65= >D<F5DV= >FD<<GT 647G 74?56=> 6V4 =>7> 646?<6>EFV, ?VE?O G>7> 

?D>6>4<FLEO D4=6G64==O 4?LF5D=4F<6 =4 >E=>6V 5474F>D4>F>D=>7> 4=4?V7G. 

�54>?V>>< MCDA T ?56=<= DV65=L EG5¾T>F<6=>EFV, 4465 647< >D<F5DVW6 <>6GFL 

7<V=N64F<EO 74?56=> 6V4 5>E?5DF=<E >FV=>>. �D>F5 =>7> 74EF>EG64==O G ?>T4=4==V 7 

V=L<<< DV=4=E>6<<< <5F>44<<, F4><<< O> ROI F4 NPV, 4>76>?OT >FD<<4F< 5V?LL 

754?4=E>64=G F4 F>G=G >4DF<=G 5D5>F<6=>EFV 6?D>64465==O 5?>>G5==G 6 5V7=5E-

?D>F5E<, M> ?V4>D5E?NT =5>5EV4=VEFL >><??5>E=>7> 4=4?V7G 5>>=><VG=>W 

5D5>F<6=>EFV, M> 6>?NG4T =5 ?<L5 FD44<FV==V DV=4=E>6V ?>>47=<><, 4 = EFD4F57VG=V 

4E?5>F<, ?>6¾O74=V 7 4>67>EFD>>>6<<< 6<7>44<< F4 444?F<6=VEFN F5E=>?>7VW 4> 

5V7=5E-E5D54>6<M4. 

�FV=>4 7474?L=>W 64DF>EFV 6>?>4V==O (Total Cost of Ownership, TCO) T >4=<< V7 

>?NG>6<E ?V4E>4V6 4> 4=4?V7G 5>>=><VG=>W 5D5>F<6=>EFV 6?D>64465==O 5?>>G5==-

F5E=>?>7V= G 5V7=5E-?D>F5E<. �4 6V4<V=G 6V4 FD44<FV==<E <5F>4V6, M> 

7>E5D546GNFLEO =4 >FV=FV ?>G4F>>6<E V=65EF<FV= F4 ?DO<<E DV=4=E>6<E 6<7V4, TCO 

4>76>?OT 6D4E>6G64F< ?>6=<= E?5>FD 6<FD4F, ?>6¾O74=<E 7 GEV< 6<FFT6<< F<>?>< 

F5E=>?>7VW, M> 74557?5GGT 5V?LL >><??5>E=5 54G5==O DV=4=E>6<E =4E?V4>V6 

74?D>64465==O 5?>>G5==-DVL5=L, 4>76>?ONG< ?V4?D<T<EF64< EFD4F57VG=> >FV=<F< 

4>67>EFD>>>6G 4>FV?L=VEFL F4><E V=65EF<FV=. 

�4DFVEFL 6>?>4V==O 5?>>G5==-F5E=>?>7VO<< E>?444TFLEO 7 >V?L>>E >E=>6=<E 

>4F57>DV= 6<FD4F, E5D54 O><E ?>G4F>>6V >4?VF4?L=V 6>?445==O, >?5D4FV==V 6<FD4F< F4 

=5?DO<V DV=4=E>6V D<7<><. �>G4F>>6V 6<FD4F< 6>?NG4NFL D>7D>5>G 45> ?D<454==O 

?D>7D4<=>7> 74557?5G5==O, =4?4LFG64==O V=DD4EFDG>FGD< F4 V=F57D4FVN 5?>>G5==-

??4FD>D<< V7 =4O6=<<< V=D>D<4FV==<<< E<EF5<4<< ?V4?D<T<EF64. �DV< F>7>, 

646?<6<< G<==<>>< T 6<FD4F< =4 ND<4<G=<= EG?D>6V4 V 74557?5G5==O 6V4?>6V4=>EFV 

D57G?OF>D=<< 6<<>74<, M> T >E>5?<6> 4>FG4?L=<< 4?O DV=4=E>6>7> F4 <54<G=>7> 
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E5>F>DV6. �?5D4FV==V 6<FD4F< >E>??NNFL ?V4FD<<>G F4 44<V=VEFDG64==O <5D56V, 

F5E=VG=5 >5E?G7>6G64==O, >=>6?5==O ?D>7D4<=>7> 74557?5G5==O, =46G4==O 

?5DE>=4?G, 4 F4>>6 5=5D75F<G=V 6<FD4F<, M> <>6GFL 5GF< 7=4G=<<< G 6<?44>G 

6<>>D<EF4==O 5?>>G5==G 7 <5E4=V7<>< >>=E5=EGEG Proof-of-Work. 

�> =5?DO<<E 6<FD4F =4?564FL DV=4=E>6V D<7<><, ?>6¾O74=V 7 D57G?OF>D=>N 

=56<7=4G5=VEFN, F5E=>?>7VG=>N 74EF4DV?VEFN F4 =5>5EV4=VEFN 444?F4FVW 5V7=5E-

<>45?V 4> =>6<E G<>6. �5EF45V?L=VEFL =>D<4F<6=>7> E5D54>6<M4, 7<V=< G 6<<>74E 4> 

>D<?F>4>F<6V6 G< E<4DF->>=FD4>FV6 <>6GFL ?D<765EF< 4> =5?5D5454GG64=<E 6<FD4F 

45> =5>5EV4=>EFV >>D<7G64==O 6?D>64465=<E DVL5=L. �DV< F>7>, 6<E>><= DV65=L 

?>G4F>>6<E 6<FD4F F4 ?>FD554 6 4>67>EFD>>>6V= >>G?=>EFV D>5?OFL <5F>4>?>7VN TCO 

646?<6<< V=EFDG<5=F>< 4?O ?>DV6=O==O 4?LF5D=4F<6=<E EF5=4DVW6 D>77>DF4==O 

5?>>G5==-F5E=>?>7V=, 6>?NG4NG< >FV=>G F5=FD4?V7>64=<E V 45F5=FD4?V7>64=<E 

?V4E>4V6 4> G?D46?V==O 5V7=5E-?D>F5E4<<. 

�5D5647>N 6<>>D<EF4==O >FV=>< 7474?L=>W 64DF>EFV 6>?>4V==O T WW 744F=VEFL 

74557?5GG64F< 5V?LL D54?VEF<G=<= 4=4?V7 6<FD4F G 4>67>EFD>>>6V= ?5DE?5>F<6V, M> 

4>76>?OT G=<>=GF< 74=<65=<E ?D>7=>7V6 M>4> DV=4=E>6>7> 6??<6G 5?>>G5==G. 

�>4=>G4E F5= ?V4EV4 <4T ?56=V >5<565==O, E5D54 O><E E>?44=VEFL >V?L>VE=>7> 

6<<VDN64==O =5?DO<<E 6<7V4, F4><E O> ?V46<M5==O DV6=O 4>6VD< >?VT=FV6, 7<VF=5==O 

D5?GF4FVW >><?4=VW 45> ?>>D4M5==O 557?5>< >?5D4FV=. &D44<FV==V DV=4=E>6V <>45?V, 

>DVT=F>64=V =4 >FV=>G ?DO<<E 7D>L>6<E ?>F>>V6, <>6GFL =5 6D4E>6G64F< F4>V 

D4>F>D<, M> 7=<6GT F>G=VEFL ?D>7=>7G64==O >V=F56>W 5>>=><VG=>W 5D5>F<6=>EFV. 

�4EF>EG64==O TCO O> 547>6>7> <5F>4>?>7VG=>7> ?V4E>4G 4> >FV=>< 5?>>G5==-

?D>T>FV6 4>76>?OT ?V4?D<T<EF64< G=<>4F< >>D>F>>7>D<E DVL5=L V <V=V<V7G64F< 

D<7<><, ?>6¾O74=V V7 6?D>64465==O< V==>64FV==<E F5E=>?>7V=. �>DV6=O==O 7474?L=>W 

64DF>EFV 6>?>4V==O 5?>>G5==-E<EF5<4<< 7 4?LF5D=4F<6=<<< F5=FD4?V7>64=<<< 

DVL5==O<< E?D<OT D>D<G64==N D4FV>=4?L=>W V=65EF<FV==>W ?>?VF<>< F4 4>76>?OT 

6<7=4G<F< >?F<<4?L=V EFD4F57VW D>77>DF4==O F5E=>?>7VW 74?56=> 6V4 E?5F<DV>< 74?G7V 

F4 <4ELF45G 4VO?L=>EFV ?V4?D<T<EF64 (F45?. 2.14). 

�?O >FV=>< 5D5>F<6=>EFV 5?>>G5==-DVL5=L G 5V7=5EV =5>5EV4=> 74EF>E>6G64F< 

DV7=V DV=4=E>6V F4 EFD4F57VG=V ?>>47=<><, M> 4>76>?ONFL 6E55VG=> ?D>4=4?V7G64F< 



158 

O> 5>>=><VG=V, F4> V =5DV=4=E>6V 6<7>4<. �<>>D<EF4==O <5FD<> ROI, NPV F4 TCO 

44T 7<>7G >FV=<F< D5=F455?L=VEFL V=65EF<FV=, 6D4EG64F< G4E>6G 64DFVEFL 7D>L5= F4 

D>7D4EG64F< 7474?L=G 64DFVEFL 6>?>4V==O F5E=>?>7VTN. �<6G5 ?D54EF46?5=> 

F45?<FN ?>DV6=O==O 5>>=><VG=>W 5D5>F<6=>EFV 6?D>64465==O 5?>>G5==G G 

>>=>D5F=<E 5V7=5E->5=E4E =4 >E=>6V 44=<E ?D> Walmart, IBM V Maersk, 4 F4>>6 

JPMorgan Chase (F45?. 2.15). 

�=4?V7 >5=EV6 6?D>64465==O 5?>>G5==G G DV7=<E 74?G7OE 45<>=EFDGT 7=4G=G 

5>>=><VG=G 5D5>F<6=VEFL 74 D4EG=>> 7=<65==O FD4=E4>FV==<E 6<FD4F, >?F<<V74FVW 

?>7VEF<G=<E ?D>F5EV6 F4 ?V46<M5==O L6<4>>EFV >5D>5>< V=D>D<4FVW. �4=6<MV 

6<7>4< E?>EF5DV74NFLEO G DV=4=E>6><G E5>F>DV F4 7?>54?L=<E ?4=FN74E 

?>EF4G4==O, 45 L6<4>VEFL V ?D>7>DVEFL >?5D4FV= <4NFL >D<F<G=5 7=4G5==O. 

 

&45?<FO 2.15 

�>DV6=O==O 5D5>F<6=>EFV 5?>>G5==-DVL5=L 74 >?NG>6<<< <5FD<>4<< 

�><?4=VO / �5=E �5FD<>4 $57G?LF4F �E=>6=V 5>>=><VG=V 5D5>F< 

Walmart (Hyperledger 
Fabric, 6V4EF565==O 
?>EF4G4==O) 

ROI �<E>><=: %>>D>G5==O 
G4EG 6V4EF565==O 7 7 4=V6 
4> 2,2 E5>G=4 

�<5=L5==O 6<FD4F =4 
6V4>?<>4==O ?D>4G>FVW, 
>?F<<V74FVO ?>7VEF<>< 

NPV $100+ <?= M>DVG=<E 
6<7>4 

�V=V<V74FVO D<7<>V6 6FD4F 6V4 
5D4>>64=>W ?D>4G>FVW 

TCO �<E>><=: V=F57D4FVO 6 
ERP, =46G4==O ?5DE>=4?G, 
>5E?G7>6G64==O 

�=<65==O 6<FD4F =4 >>=FD>?L 
O>>EFV F4 G?D46?V==O D<7<>4<< 

IBM & Maersk 
(TradeLens, 
?>7VEF<>4) 

ROI �<E>><=: E>>D>G5==O 
G4EG >5D>5>< 4>>G<5=FV6 
=4 40% 

�>>=><VO =4 44<V=VEFD4F<6=<E 
6<FD4F4E 4> $220 <?=/DV> 

NPV $1,8 <?D4 ?>F5=FV==>7> 
5>>=><VG=>7> 5D5>FG 

�?F<<V74FVO ?D>F5EV6, 
E>>D>G5==O 74FD<<>> G ?>DF4E 

TCO �<E>><=: D>77>DF4==O 
TradeLens, ?V4>?NG5==O 
?>EF4G4?L=<>V6 

�=<65==O FD4=E4>FV==<E 
6<FD4F, ?V46<M5==O ?D>7>D>EFV 

JPMorgan Chase 
(JPM Coin, 
<V6=4D>4=V ??4F56V) 

ROI �<E>><=: E>>D>G5==O 
G4EG ??4F56V6 7 1-2 4=V6 
4> 2 E5>G=4 

�<5=L5==O >?5D4FV==<E 6<FD4F 

NPV $1 <?D4 M>DVG=>W 
5>>=><VW 

�?F<<V74FVO FD4=E>>D4>==<E 
??4F56V6, 7=<65==O 6<FD4F =4 
>>D5E?>=45=FEL>V 54=>< 

TCO �<E>><=: D57G?OF>D=4 
6V4?>6V4=VEFL, 444?F4FVO 
??4FD>D< 

%?D>M5==O DV=4=E>6<E 
>?5D4FV=, 7<5=L5==O 6<FD4F =4 
?>E5D54=<>V6 

�65D5?>: ?>5G4>64=> 46F>D>< 74 44=<<< [192; 207; 230]. 



159 

 

�6464NG< =4 >5<565==O FD44<FV==<E DV=4=E>6<E <5F>4<> >FV=>< 

5D5>F<6=>EFV 6?D>64465==O 5?>>G5==-F5E=>?>7V=, 4>FG4?L=<< T 74EF>EG64==O 

5V?LL >><??5>E=>7> ?V4E>4G, O><= 6D4E>6GT =5 ?<L5 5>>=><VG=V ?>>47=<><, 4 = 

F5E=>?>7VG=V, >D74=V74FV==V F4 5>>?>7VG=V D4>F>D<. ' FL><G >>=F5>EFV <>45?L 

«F5E=>?>7VO->D74=V74FVO-E5D54>6<M5» (TOE), D>7L<D5=4 6 4>E?V465==V �4D=E4 V 

%O>, ?D>?>=GT 5V?LL E<EF5<=<= 4=4?V7 ?D>F5EG ?D<==OFFO DVL5=L M>4> 

6?D>64465==O 5?>>G5==-DVL5=L. &O <>45?L 4>?>6=NT >?4E<G=<= ?V4EV4 �5?¾TFD>, 

V=F57DGNG< <5D5656<= 6??<6 74FV>46?5=<E EF>DV= G 5?>>G5==-5>>E<EF5<V. �>=4 

4>76>?OT >FV=N64F< =5 ?<L5 557?>E5D54=N 6<7>4G 6V4 6?D>64465==O F5E=>?>7VW, 4 

= G<==<><, M> 6<7=4G4NFL WW ?D<==OF=VEFL, EFV=>VEFL F4 4>67>EFD>>>6G 5D5>F<6=VEFL 

6 G<>64E EGG4E=>W F<DD>6>W 5>>=><V><. 

�4=VTN 7 >?NG>6<E ?5D5647 ?V4E>4G TOE T =>7> >><??5>E=VEFL, M> 4>76>?OT 

D>77?O44F< 5?>>G5== =5 O> V7>?L>64=G DV=4=E>6G V==>64FVN, 4 O> F5E=>?>7VG=G 

FD4=ED>D<4FVN 5V7=5E-?D>F5EV6. �>45?L 6>?NG4T FD< >E=>6=V E>?44>6V: 

F5E=>?>7VG=<= 4E?5>F, O><= 4=4?V7GT EG<VE=VEFL 5?>>G5==-DVL5=L 7 VE=GNG<<< 

E<EF5<4<<, WE=N >>D<E=VEFL F4 E>?44=VEFL V=F57D4FVW; >D74=V74FV==<= 4E?5>F, M> 

6D4E>6GT DV65=L ?V47>F>6?5=>EFV >><?4=VW 4> 6?D>64465==O, ?V4FD<<>G >5DV6=<FF64 

F4 D>7<VD ?V4?D<T<EF64; 5>>?>7VG=<= 4E?5>F, O><= >FV=NT 6??<6 D57G?OF>D=>7> 

E5D54>6<M4, ?V4FD<<>G F5E=>?>7VG=<E ?>EF4G4?L=<>V6, >>=>GD5=FVN F4 7>F>6=VEFL 

>?VT=FV6 4> 6<>>D<EF4==O =>6<E F<DD>6<E V=EFDG<5=FV6. &4><< G<=><, <>45?L TOE 

4>76>?OT 74V=E=N64F< EFDG>FGD>64=G >FV=>G 5D5>F<6=>EFV 5?>>G5==-DVL5=L 7 

GD4EG64==O< GEVE >?NG>6<E D4>F>DV6, M> 6??<64NFL =4 WE 6?D>64465==O. 

�4 6V4<V=G 6V4 FD44<FV==<E DV=4=E>6<E <5F>4V6 >FV=><, <>45?L TOE 4>76>?OT 

=5 ?<L5 4=4?V7G64F< ?>F>G=G D5=F455?L=VEFL V=65EF<FV= (ROI) G< G<EFG F5?5DVL=N 

64DFVEFL (NPV), 4 = 6<O6?OF< EFD4F57VG=V 54D¾TD< F4 <>6?<6>EFV 4?O <4ELF45G64==O 

F5E=>?>7V=.  

-5 >4=VTN 647><>N ?5D5647>N TOE T WW 7=GG>VEFL G 74EF>EG64==V. �>45?L 

4>76>?OT ?D>6>4<F< 4=4?V7 >><?4=V= DV7=<E D>7<VDV6 F4 74?G75=, 444?FGNG< >D<F5DVW 

>FV=>< 74?56=> 6V4 E?5F<DV>< 5V7=5EG. &5 >D<F<G=> 646?<6> 6 G<>64E F<DD>6>W 
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FD4=ED>D<4FVW, >>?< 6?D>64465==O 5?>>G5==-DVL5=L <>65 <4F< DV7=<= 6??<6 

74?56=> 6V4 DV6=O D>76<F>G F5E=>?>7VG=>W V=DD4EFDG>FGD< >><?4=VW. �DV< F>7>, TOE 

4>76>?OT >FV=N64F< ?>F5=FV==V D<7<>< 6?D>64465==O 5?>>G5==G, F4>V O> 

F5E=>?>7VG=4 E>?44=VEFL, =5>5EV4=VEFL >=>6?5==O 6=GFDVL=VE ?D>F5EV6 F4 

74?56=VEFL 6V4 ?V4FD<<>< 7>6=VL=VE EF5=>E>?45DV6, M> D>5<FL FN <>45?L 7=4G=> 

5D5>F<6=VL>N ?>DV6=O=> 7 EGF> DV=4=E>6<<< ?V4E>44<< (F45?. 2.16). 

&45?<FO 2.16 

�D4>F<G=5 74EF>EG64==O <>45?V TOE G >>=F5>EFV >FV=>< 5?>>G5==-DVL5=L 

�><?4=VO / �5=E �4F57>DVO TOE $4>F>D< >FV=>< �??<6 =4 5D5>F<6=VEFL 

Walmart 
(Hyperledger 
Fabric, 
6V4EF565==O 
?>EF4G4==O) 

&5E=>?>7VG=<= 
4E?5>F 

�4ELF45>64=VEFL, 
V=F57D4FVO 7 ERP-
E<EF5<4<< 

�<E>>4 444?F<6=VEFL, 
?>>D4M5==O G?D46?V==O 
?>7VEF<>>N 

�D74=V74FV==<= 
4E?5>F 

�46G4==O ?5DE>=4?G, 
6=GFDVL=O 7>F>6=VEFL 4> 
V==>64FV= 

�V46<M5==O 
5D5>F<6=>EFV G?D46?V==O, 
7<5=L5==O ?><<?>> 

�E?5>F 
E5D54>6<M4 

�<<>7< D57G?OF>DV6 4> 
557?5>< E4DG>6<E 
?D>4G>FV6 

�V=V<V74FVO D<7<>V6 
6V4>?<>4==O ?D>4G>FVW, 
6V4?>6V4=VEFL EF4=44DF4< 

IBM & Maersk 
(TradeLens, 
7?>54?L=V 
?>7VEF<G=V 
>?5D4FVW) 

&5E=>?>7VG=<= 
4E?5>F 

�=F5D>?5D455?L=VEFL 7 
VE=GNG<<< E<EF5<4<< 

�=<65==O 6<FD4F =4 
4>>G<5=F>>5V7, 
?D<E>>D5==O ?D>F5EV6 

�D74=V74FV==<= 
4E?5>F 

�V4>?NG5==O ?4DF=5DV6, 
7<V=N64==O FD44<FV==<E 
5V7=5E-?D>F5EV6 

%>>D>G5==O 74FD<<>> G 
?>DF4E, ?V46<M5==O 
>>>D4<=4FVW 

�E?5>F 
E5D54>6<M4 

�<<>7< <V6=4D>4=<E 
?>7VEF<G=<E EF4=44DFV6 

�V4?>6V4=VEFL 
D57G?OF>D=<< =>D<4<, 
?V46<M5==O ?D>7>D>EFV 

JPMorgan Chase 
(JPM Coin, 
<V6=4D>4=V 
??4F56V) 

&5E=>?>7VG=<= 
4E?5>F 

%G<VE=VEFL V7 54=>V6EL><<< 
E<EF5<4<<, 557?5>4 
FD4=E4>FV= 

�<5=L5==O 6<FD4F =4 
>>D5E?>=45=FEL>V 54=><, 
?D<E>>D5==O FD4=E4>FV= 

�D74=V74FV==<= 
4E?5>F 

�>6VD4 4> =>6<E 
DV=4=E>6<E V=EFDG<5=FV6, 
7>F>6=VEFL >?VT=FV6 

�?F<<V74FVO 
FD4=E>>D4>==<E 
??4F56V6, E?D>M5==O 
>?5D4FV= 

�E?5>F 
E5D54>6<M4 

$57G?OF>D=4 6V4?>6V4=VEFL, 
DV=4=E>65 74>>=>446EF6> 

�=<65==O D<7<>V6 
=56V4?>6V4=>EFV 
D57G?N64==O< 

�65D5?>: ?>5G4>64=> 46F>D>< 74 44=<<< [192; 207; 230]. 

 

�D4E>6GNG< 747=4G5=V ?5D5647<, <>45?L TOE ?D>?>=GT 5V?LL >5�DG=F>64=<= 

V=EFDG<5=F 4?O 4=4?V7G 5D5>F<6=>EFV 5?>>G5==-DVL5=L, 4>76>?ONG< >><?4=VO< 

>FV=<F< =5 ?<L5 DV=4=E>6<= 6??<6 F5E=>?>7V=, 4?5 = WE=N 4>67>EFD>>>6G 
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EFD4F57VG=G 7=4GGMVEFL. ' >>=F5>EFV F<DD>6>W FD4=ED>D<4FVW F4 7D>EF4NG>7> 

6??<6G 45F5=FD4?V7>64=<E F5E=>?>7V= F4><= ?V4EV4 T >E>5?<6> FV==<< 4?O 

?V4?D<T<EF6, M> ?D47=GFL 5D5>F<6=> V=F57DG64F< 5?>>G5== G E6>N >?5D4FV==G 

<>45?L F4 74557?5G<F< =>7> EFV=>5 6<>>D<EF4==O 6 G<>64E 4<=4<VG=>7> 5V7=5E-

E5D54>6<M4. 

�=F57D4FVO FD44<FV==<E <5FD<> V7 =5<4F5DV4?L=<<< ?>>47=<>4<< T 

?5DE?5>F<6=<< =4?DO<>< 4?O ?>4>?4==O 747=4G5=<E ?D>74?<=. %>G4 O>VE=V >FV=>< 

74?<L4NFLEO EG5¾T>F<6=<<<, 6>=< 74557?5GGNFL EFDG>FGD>64=<= ?V4EV4 4> 

6D4EG64==O =5<4F5DV4?L=<E 6<7>4 G >V?L>VE=><G 4=4?V7V. �>44F>>6V V=EFDG<5=F<, 

F4>V O> GGF?<6<= 4=4?V7, 4>76>?ONFL >FV=N64F<, =4E>V?L>< EFV=><<< T V=65EF<FVW 74 

DV7=<E 7>6=VL=VE G<>6. �4?D<>?44, >>D<7G64==O 4<E>>=F=<E EF46>>, ?D<?GM5=L 

?D> 6<FD4F< G< 647 =5<4F5DV4?L=<E 6<7>4 <>65 V?NEFDG64F< <>6?<6<= 4V4?47>= 

D57G?LF4FV6.  

�5F5=FD4?V7>64=4 4DEVF5>FGD4 5?>>G5==G EF6>DNT 4>44F>>6V E>?44=>MV. 

'E?VE ?D>T>FG G4EF> 74?56<FL 6V4 4>EO7=5==O >D<F<G=>W <4E< 3 4>EF4F=L>W >V?L>>EFV 

GG4E=<>V6, 7>F>6<E ?D<==OF< E<EF5<G [31]. &5 O6<M5, 6V4><5 O> «<5D5656<= 5D5>F», 

646>> V=F57DG64F< G FD44<FV==V D>D<G?< ROI G< NPV. �D>T>F<, O>V =5 4>EO74NFL 

=5>5EV4=>7> DV6=O ?D<==OFFO, <>6GFL =5 44F< EGFFT6<E D57G?LF4FV6, F>4V O> FV, M> 

=>7> ?5D565DLGNFL, <>6GFL 45<>=EFDG64F< 5>E?>=5=FV==5 7D>EF4==O FV==>EFV.  

�FV=N64==O 5?>>G5==-V=VFV4F<6 ?>FD55GT 6D4EG64==O O> >V?L>VE=<E, F4> V 

O>VE=<E ?>>47=<>V6, M> 4>76>?OT EF6>D<F< 5V?LL 754?4=E>64=5 D>7G<V==O WE=L>W 

5D5>F<6=>EFV. �>T4=4==O FD44<FV==<E DV=4=E>6<E <5FD<> V7 E?5FV4?V7>64=<<< 

V=EFDG<5=F4<<, O>V 6D4E>6GNFL =5<4F5DV4?L=V 6<7>4<, 4>76>?OT >D74=V74FVO< 

F>G=VL5 >FV=N64F< 6??<6 ?D>T>FV6 V ?D<=<4F< EFD4F57VG=V DVL5==O, M> 

6V4?>6V44NFL 4>67>EFD>>>6<< FV?O<.  

�=4?V7 =46545=<E G D>74V?V ?V4E>4V6 4> >V?L>VE=>W F4 O>VE=>W >FV=>< 5?>>G5==-

F5E=>?>7V= 45<>=EFDGT, M> 6?D>64465==O 45F5=FD4?V7>64=<E DVL5=L ?>FD55GT 

7=4G=> L<DL>7> <5F>4<G=>7> V=EFDG<5=F4DVN, 4=V6 FD44<FV==V DV=4=E>6V <>45?V. 

�>-?5DL5, 64DF> 6D4E>6G64F<, M> 5?>>G5== E4D4>F5D<7GTFLEO <5D5656<< 5D5>F><: 

GE?VE ?D>T>FG 74?56<FL =5 ?<L5 6V4 6=GFDVL=L>>>D?>D4F<6=<E V=65EF<FV=, 4 = 6V4 
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74?GG5==O 7>6=VL=VE GG4E=<>V6 F4 D>D<G64==O >D<F<G=>W <4E< >>D<EFG64GV6. &4><= 

«<5D5656<= 6<<VD» E>?44=> V=F57DG64F< 6 EF4=44DF=V <5FD<><, =4 >LF4?F ROI G< 

NPV, 4465 6>=< ?5D5646=> �DG=FGNFLEO =4 F5=FD4?V7>64=V= EFDG>FGDV G?D46?V==O 

F4 GVF>V= ?D<6¾O7FV 7D>L>6<E ?>F>>V6 4> >4=VTW >D74=V74FVW. 

�>-4DG75, 5D5>F<6=VEFL 5?>>G5==G 6<<474T >><??5>E=>7> ?V4E>4G, M> 

>E>??NT 5>>=><VG=<=, >D74=V74FV==<= V F5E=>?>7VG=<= 4E?5>F< (>>=F5?FVO TOE). 

�>>=><VG=V ?>>47=<>< 3 ROI, NPV, TCO 3 4>76>?ONFL >FV=<F< ?DO<G DV=4=E>6G 

6<7>4G G< 6<FD4F< ?D>FO7>< 6<FFT6>7> F<>?G 5?>>G5==-DVL5==O. �E=T 74EF>EG64==O 

44T 7<>7G ?>54G<F<, G< ?5D56<M4FL ?D>7=>7>64=V 7D>L>6V =44E>465==O EG>G?=V 

6<44F>< =4 ?D>T>F. �>4=>G4E >D74=V74FV==V G<==<>< (EFDG>FGD4, >G?LFGD4, >44D>64 

>><?5F5=F=VEFL) G4EF> 6<7=4G4NFL, =4E>V?L>< ?5DE>=4? V <5=546<5=F 7>F>6V 4> 

7<V=. %4<5 5D4> =46<G>>, 6V4EGF=VEFL ?D>7D4< =46G4==O F4 E?D>F<6 6=GFDVL=VE 

EF5=>E>?45DV6 <>6GFL =V65?N64F< ?>F5=FV==V ?5D5647< =46VFL =4=6<7V4=VL<E 7 

?>7?O4G DV=4=EV6 ?D>T>FV6. &5E=>?>7VG=V 4E?5>F< (?D>?GE>=4 744F=VEFL, 

V=F5D>?5D455?L=VEFL, 557?5>4, <4ELF45>64=VEFL) 74557?5GGNFL 6<FFT744F=VEFL 

5?>>G5==-E<EF5<< = WW 6V4?>6V4=VEFL 74?G756<< F4 D57G?OF>D=<< 6<<>74<. 

�>-FD5FT, =56V4¾T<=>N E>?44>6>N >FV=N64==O <4T EF4F< 6D4EG64==O 

=5<4F5DV4?L=<E ?5D5647. �D>7>DVEFL, ?V46<M5==O 4>6VD< E5D54 4V?>6<E ?4DF=5DV6, 

?>>D4M5==O V<V46G >><?4=VW 45> ?>E<?5=4 557?5>4 3 6E5 F5 646>> 6>?4EF< G 6<7?O4V 

?DO<<E 7D>L>6<E ?>>47=<>V6. �?O WE 4=4?V7G ?D>?>=GNFL 6<>>D<EF>6G64F< 

5474F>>D<F5DV4?L=V <5F>4< (MCDA) F4 DV7=><4=VF=V O>VE=V V=4<>4F>D< (D5?GF4FV==V 

>?<FG64==O, ?>>47=<>< ?>O?L=>EFV >?VT=FV6 F>M>). &4>4 V=F57D4FVO 44T 7<>7G 

75474F<F< EGF> 5>>=><VG=V <5FD<>< F4 ED>D<G64F< 5V?LL >5¾T>F<6=G >4DF<=G 

7474?L=>W 64DF>EFV 6V4 5?>>G5==G. 

�>-G5F65DF5, V=EFDG<5=F< EF5=4D=>7> 4=4?V7G F4 GGF?<6>EFV 6<EFG?4NFL 

4>?>6=5==O< 4> EF4=44DF=<E DV=4=E>6<E D>D<G?. �>=< 4>76>?ONFL >FV=N64F< 

D<7<>< D57G?OF>D=<E 7<V= V D<=>>6>W 6>?4F<?L=>EFV, M> >E>5?<6> >D<F<G=> 6 

G<>64E L6<4>>??<==>7> 74>>=>446G>7> ?>?O 4?O F<DD>6<E 4>F<6V6. $57G?OD=5 

>=>6?5==O <>45?5= ROI, NPV F4 TCO 7 GD4EG64==O< 4<=4<V>< D<=>G, ?>O6< =>6<E 
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F5E=>?>7VG=<E <>4G?V6 G< 6<<>7 4> 557?5>< D>5<FL >FV=N64==O 5V?LL 7=GG><< V 

D54?VEF<G=<<. 

&4><< G<=><, G <564E D>D<G64==O <5F>4<G=<E ?V4E>4V6 4> >FV=N64==O 

5D5>F<6=>EFV 5?>>G5==-F5E=>?>7V= 4>FV?L=> ?>T4=G64F< EF4=44DF=V DV=4=E>6>-

5>>=><VG=V ?>>47=<>< 7 V=EFDG<5=F4<<, O>V 6<<VDNNFL >D74=V74FV==G 7DV?VEFL, 

F5E=>?>7VG=G 444?F<6=VEFL F4 =5<4F5DV4?L=V 6<7>4<. �<L5 >><??5>E=<=, 

5474F>6<<VD=<= 4=4?V7 744F=<= 445>64F=> 6V4>5D47<F< 6=5E>> 5?>>G5==G G 

?V46<M5==O >?5D4FV==>W 5D5>F<6=>EFV, >>=>GD5=F>E?D><>6=>EFV F4 

4>67>EFD>>>6>7> EF4?>7> D>76<F>G ?V4?D<T<EF6. 

 

�<E=>6>< 4> D>74V?G 2 

 

�DG7<= D>74V? 4<E5DF4FV==>W D>5>F< ?D<E6OG5=> 4>E?V465==N F4 

G4>E>>=4?5==N F5>D5F<G=<E 74E44 56>?NFVW F4 >>=F5?FG4?L=<E 5?5<5=FV6 

5?>>G5==-F5E=>?>7V= V 44T 7<>7G 7D>5<F< =4EFG?=V 6<E=>6><.  

�464O>< 7=GG>>EFV V 744F=>EFV 444?FG64F<EO ?V4 E?5F<DV>G DV7=<E D<=>V6 

5?>>G5==-F5E=>?>7VW =45G64NFL 6E5 5V?LL>7> ?>L<D5==O, 74557?5GGNFL 

G=V65DE4?L=V DVL5==O G DV=4=E>6><G, FD4=E?>DF=><G, 5=5D75F<G=><G, 45D646=><G 

E5>F>D4E, 4 F4>>6 G F4><E 74?G7OE, O> >E>D>=4 74>D>6¾O, D<F5=?, EV?LEL>5 

7>E?>44DEF6>, V=D>D<4FV==>->><G=V>4FV==V ?>E?G7< F4 V=4GEFDVO D>7647. 

�G?LF<E5>F>D4?L=5 74EF>EG64==O F<E F5E=>?>7V= 6E5 5V?LL5 6??<64T =4 ?D>F5E< G 

7?>54?L=V= 5>>=><VFV. 

� D57G?LF4FV ?D>6545=>7> 4=4?V7G 5G?< 6<4V?5=V =4EFG?=V DG=>FV>=4?L=V 

=4?DO<< 6?D>64465==O: >?F<<V74FVO F4 46F><4F<74FVO 5V7=5E-?D>F5EV6, 

45F5=FD4?V74FVO, ?D>7>DVEFL V 4>6VD4, =>6V 5V7=5E-<>45?V, F>>5=V74FVO 4>F<6V6. 

�>F>6=VEFL >><?4=V= 4> 6?D>64465==O 5?>>G5==G 6V4?>6V4=> 4> 46F>DEL>>7> 

FD4>FG64==O 6<7=4G4TFLEO DV6=5< >5V7=4=>EFV ?D> FV F5E=>?>7VW F4 7=GG>>EFV 

>><?4=V=: D57G?LF4F< >?<FG64==O ?V4F65D46GNFL, M> 6<MV 7=4==O ?D> 5?>>G5== V 

6V4>D<FVEFL 4> 7<V= (>D74=V74FV==4 >G?LFGD4) EF6>DNNFL ?5DE?5>F<6=V ?5D54G<>6< 

4?O V=F57D4FVW FVTW F5E=>?>7VW 6 ?>F>G=G 4VO?L=VEFL. 
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�E=>6=<<< 54D¾TD4<< 4?O 6?D>64465==O 5?>>G5==G 74?<L4NFLEO F5E=VG=4 

E>?44=VEFL, 45DVF<F >64?VDV>>64=<E D4EV6FV6 F4 =56<7=4G5=VEFL G D57G?OF>D=><G 

E5D54>6<MV: ?>?D< 6<7=4==O 5?>>G5==G ?5DE?5>F<6=<<, 5474F> ?V4?D<T<EF6 

EF<>4NFLEO 7 FDG4=>M4<<, ?>6¾O74=<<< 7 V=F57D4FVTN DVL5=L G 6?4E=V 5V7=5E-

?D>F5E<. 

$57G?LF4F< 4=4?V7G E<EF5<4F<7>64=<E D57G?LF4FV6 >?<FG64==O ?V4?D<T<EF6 

4>76>?<?< 4V=F< 6<E=>6>G, M> 4>E6V4 >>?45>D4FVW F4 EFD4F57VG=5 ?4DF=5DEF6> 

?D<E>>DNNFL 444?F4FVN F5E=>?>7VW: >><?4=VW, O>V 665 D54?V7>6G64?< E?V?L=V 

F5E=>?>7VG=V ?D>T>F<, 7=4G=> G4EFVL5 7>F>6V 4> 5?>>G5==-DVL5=L, >E>V?L>< <4NFL 

=4?47>465=V ?D>F5E< E?V6?D4FV = >5<V= 4>E6V4><. 

�4EF>EG64==O <5F>4>?>7VW TOE (F5E=>?>7VO 3 >D74=V74FVO 3 E5D54>6<M5) 

74557?5GGT >><??5>E=<= ?>7?O4 =4 6?D>64465==O 5?>>G5==G: F5E=>?>7VG=V, 

>D74=V74FV==V F4 5>>?>7VG=V D4>F>D< DV6=>N <VD>N 6??<64NFL =4 GE?VE ?D>T>FG = 

<4NFL 5GF< 6D4E>64=V =4 5F4?V >FV=N64==O F4 ??4=G64==O. 

�V4?>6V4=>, 5D5>F<6=VEFL 5?>>G5==G E?V4 >FV=N64F< 74 FDL><4 6<<VD4<<: 

5>>=><VG=<<, >D74=V74FV==<< V F5E=>?>7VG=<<. �>>=><VG=V ?>>47=<>< (ROI, NPV, 

TCO) 44NFL DV=4=E>6G >FV=>G, >D74=V74FV==V D4>F>D< 6V4>5D464NFL 7>F>6=VEFL 

?5DE>=4?G F4 EFDG>FGD<, 4 F5E=>?>7VG=V >D<F5DVW 74E6V4GGNFL 6<FFT744F=VEFL V 

<4ELF45>64=VEFL DVL5==O. %F4=44DF=V DV=4=E>6V <5FD<>< (ROI, NPV, TCO) 

?>FD55GNFL 444?F4FVW 4> 45F5=FD4?V7>64=>7> E5D54>6<M4: G5D57 E?5F<DV>G 

5?>>G5==G (<5D5656<= 5D5>F, 6V4EGF=VEFL T4<=>7> F5=FDG, <>6?<6VEFL E?V?L=>7> 

G?D46?V==O) FD44<FV==<= D>7D4EG=>> >>G?=>EFV <>65 =54>>FV=N64F< =5<4F5DV4?L=V 

?5D5647< F4 EFD4F57VG=V G<==<><. 

'E?VL=5 6?D>64465==O 5?>>G5==G 74?56<FL 6V4 ?>T4=4==O 5>>=><VG=>W 

4>FV?L=>EFV, >D74=V74FV==>W 7DV?>EFV F4 F5E=>?>7VG=>W EFV=>>EFV: ?<L5 74 G<>6< 

>><??5>E=>7> 6D4EG64==O F<E G<==<>V6 >D74=V74FVW <>6GFL D>7>D<F< ?>6=<= 

?>F5=FV4? 45F5=FD4?V7>64=<E DVL5=L V 74557?5G<F< WE=N 4>67>EFD>>>6G 

D57G?LF4F<6=VEFL 
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�E=>6=V D57G?LF4F< 4>E?V465==O 74 4DG7<< D>74V?>< 4<E5DF4FV==>W D>5>F< 

>?G5?V>>64=V G =4EFG?=<E =4G>>6<E D>5>F4E 46F>D4 [12; 13; 14; 18; 69; 155; 156; 

158], M> ?>44=V G E?<E>G 6<>>D<EF4=<E 465D5?.  
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$����� 3.  

�������'���/ �$��&����%&� ��$��������/ ����'���-

&�%������� ' ��/�,��%&, ����$���%&� 

 
3.1. �>5G4>64 F4 65D<DV>4FVO <>45?V >FV=>< 7>F>6=>EFV ?V4?D<T<EF6 4> 

6?D>64465==O 5?>>G5==-F5E=>?>7V= G 5V7=5E-?D>F5E< 

 
&5E=>?>7VO 5?>>G5== ?D>4>66GT EFDV<>> D>76<64F<EO, V E>G4 5474F> 

>5DV6=<>V6 ?V4?D<T<EF6 GE6V4><?NNFL WW ?>F5=FV4? 4?O >?F<<V74FVW 5V7=5E-?D>F5EV6, 

7<5=L5==O D<7<>V6 F4 EF6>D5==O =>6<E 465D5? 4>E>4G, DV65=L ?D4>F<G=>7> 

6?D>64465==O 74?<L4TFLEO ?>DV6=O=> =<7L><<. �=4?V7 D57G?LF4FV6 ?D>6545=>7> 

>?<FG64==O E6V4G<FL ?D> 7=4G=G >55D56=VEFL >><?4=V= G D54?V74FVW 5?>>G5==-

?D>T>FV6: ?<L5 15% ?V4?D<T<EF6 ?D>45<>=EFDG64?< 6<E>>G 7>F>6=VEFL 4> 

<V6>D74=V74FV==>7> 6<>>D<EF4==O 5?>>G5==G, >FV=NNG< 6?4E=G 7>F>6=VEFL =4 DV6=V 

4 45> 5 74 ?¾OF<54?L=>N L>4?>N. &5 E6V4G<FL ?D> F5, M>, ?>?D< GE6V4><?5==O 

?5D5647 F5E=>?>7VW, >E=>6=<<< 54D¾TD4<< 74?<L4NFLEO D57G?OF>D=V >5<565==O, 

?<F4==O >V55D557?5>< F4 45DVF<F >64?VDV>>64=<E E?5FV4?VEFV6. 

/> 5G?> ?D>4=4?V7>64=> G ?V4D>74V?V 2.3 4<E5DF4FVW, VE=GT L<D>><= E?5>FD 

<5F>4<> >FV=>< 5D5>F<6=>EFV 6?D>64465==O 5?>>G5==-F5E=>?>7V=, E5D54 O><E 

DV=4=E>6V <5FD<><, >D74=V74FV==V ?>>47=<>< F4 F5E=>?>7VG=V D4>F>D<. �D>F5 

FD44<FV==V DV=4=E>6V V=4<>4F>D<, F4>V O> ROI, NPV F4 TCO, <4NFL =<7>G >5<565=L, 

>E>V?L>< 7>E5D546GNFLEO ?5D5646=> =4 >>D>F>>EFD>>>6<E 5>>=><VG=<E 6<7>44E V 

=5 6D4E>6GNFL 6??<6 F5E=>?>7VG=<E V >D74=V74FV==<E 7<V=. ' E6>N G5D7G, 

>D74=V74FV==V F4 F5E=>?>7VG=V <5F>4<>< >FV=>< 4>76>?ONFL 4=4?V7G64F< 

4>67>EFD>>>6G EFV=>VEFL V <4ELF45>64=VEFL DVL5=L, ?D>F5 WE=O ?D4>F<G=4 D54?V74FVO 

6<<474T V=F57D4FVW V7 D4>F>D4<< 7>6=VL=L>7> E5D54>6<M4. �=4E?V4>> FL>7> 6>45= 

V7 D>77?O=GF<E ?V4E>4V6 =5 74557?5GGT 6E55VG=>W >FV=><, M> T >D<F<G=> 646?<6<< 

4?O ?D<==OFFO EFD4F57VG=<E DVL5=L M>4> 6?D>64465==O 5?>>G5==G 6 5V7=5E-

?D>F5E<. 
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�D4E>6GNG< FV 6<>?<><, =5>5EV4=> 74EF>E>6G64F< <>45?L >FV=><, O>4 

4>76>?OT 6D4E>6G64F< O> 6=GFDVL=V E4D4>F5D<EF<>< ?V4?D<T<EF64, F4> V 7>6=VL=V 

D4>F>D<, M> 6??<64NFL =4 DVL5==O ?D> 6?D>64465==O 5?>>G5==-F5E=>?>7V=. � 

FL><G >>=F5>EFV, G =4G>>6V= ?VF5D4FGDV, M> EF>EGTFLEO 4>E?V465==O 6?D>64465==O 

V=D>D<4FV==<E F5E=>?>7V= G E<EF5<G 4VO?L=>EFV ?V4?D<T<EF6, 4>E<FL G4EF> 

6<>>D<EF>6GNFLEO <>45?V >FV=>< 7>F>6=>EFV 4> 6?D>64465==O [29; 32; 34; 216]. 

�>=< 74EF>E>6GNFLEO 4?O 6<7=4G5==O DV6=O ?V47>F>6?5=>EFV >D74=V74FV= 4> 

V=F57D4FVW =>6<E F5E=>?>7V=, 6D4E>6GNG< F5E=VG=V, >D74=V74FV==V, DV=4=E>6V F4 

E>FV4?L=V 4E?5>F<. 

�4 =4L ?>7?O4, E4<5 <>45?L «F5E=>?>7VO->D74=V74FVO-E5D54>6<M5» (TOE) 

[222] T =4=5V?LL ?D<44F=>N 4?O >FV=>< 7>F>6=>EFV >><?4=V= 4> V=F57D4FVW 

5?>>G5==-DVL5=L. �>=4 >E>??NT FD< >?NG>6V 4E?5>F<: F5E=>?>7VG=V, >D74=V74FV==V 

D4>F>D< F4 D4>F>D< E5D54>6<M4, M> 6<7=4G4NFL <>6?<6>EFV, 54D¾TD< F4 

?5DE?5>F<6< F<DD>6>W FD4=ED>D<4FVW. �4EF>EG64==O TOE-<>45?V G ?D>F5EV >FV=>< 

7>F>6=>EFV ?V4?D<T<EF6 4> 5?>>G5==-V=F57D4FVW 4>76>?OT 6<DVL<F< >V?L>4 >?NG>6<E 

74644=L. �>-?5DL5, 6>=4 74557?5GGT >><??5>E=<= 4=4?V7 D<7<>V6 F4 6<>?<>V6, 

?>6¾O74=<E V7 F5E=>?>7VTN, M> 4>?><474T >><?4=VO< D>7D>5?OF< EFD4F57VW D<7<>-

<5=546<5=FG F4 <V=V<V7G64F< <>6?<6V 6FD4F<. �>-4DG75, <>45?L E?D<OT 

6<7=4G5==N DV6=O ?V47>F>6>< ?V4?D<T<EF6, V45=F<DV>GNG< E?45>V <VEFO, M> 

?>FD55GNFL GEG=5==O, F4 >FV=NNG< =5>5EV4=V D5EGDE< 4?O 444?F4FVW >><?4=VW 4> 

D>5>F< 7 =>6<<< F5E=>?>7VO<<. �>-FD5FT, TOE-<>45?L 4>76>?OT 6D4E>6G64F< 

4<=4<V>G 7>6=VL=L>7> E5D54>6<M4, M> T >D<F<G=> 646?<6<< G >>=F5>EFV 

D57G?OF>D=>W =56<7=4G5=>EFV F4 L6<4>>W 56>?NFVW 5?>>G5==-5>>E<EF5<<. 

&4><< G<=><, 6<5VD TOE-<>45?V 4?O >FV=>< 7>F>6=>EFV ?V4?D<T<EF6 4> 

6?D>64465==O 5?>>G5==-F5E=>?>7V= T 6<?D4644=<<, >E>V?L>< 6>=4 4>76>?OT 

74V=E=N64F< >><??5>E=<= 4=4?V7, V=F57DGNG< 5>>=><VG=V, >D74=V74FV==V F4 

F5E=>?>7VG=V D4>F>D<, M> 6??<64NFL =4 5D5>F<6=VEFL F<DD>6>W FD4=ED>D<4FVW. �4 

6V4<V=G 6V4 FD44<FV==<E DV=4=E>6<E ?>>47=<>V6, FO <>45?L 44T 7<>7G >FV=N64F< =5 

?<L5 ?>F>G=V 6<7>4< 6V4 5?>>G5==-DVL5=L, 4?5 = EFD4F57VG=<= ?>F5=FV4? WE=L>7> 

74EF>EG64==O 6 4>67>EFD>>>6V= ?5DE?5>F<6V. 
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�FV=>4 7>F>6=>EFV ?V4?D<T<EF6 4> 6?D>64465==O 5?>>G5==G 4>?><474T 

7D>7G<VF< E>?44=VEFL V 64DFVEFL ?D>F5EG, M> 4>76>?OT 5D5>F<6=> D>7?>4V?OF< 

D5EGDE<, >?F<<V7G64F< V=65EF<FVW F4 G=<>4F< 74=6<E 6<FD4F. �464O>< F4>V= >FV=FV 

>><?4=VW <>6GFL GE64?N64F< 5V?LL >5�DG=F>64=V DVL5==O M>4> 6<>>D<EF4==O 

5?>>G5==-F5E=>?>7V=, <V=V<V7GNG< D<7<>< F4 75V?LLGNG< L4=E< =4 GE?VL=5 

6?D>64465==O. �4EF>EG64==O FVTW <>45?V 44T <>6?<6VEFL >><?4=VO< ?D>65EF< 

E4<>>FV=>G E6>TW 7>F>6=>EFV 4> V=F57D4FVW 5?>>G5==-F5E=>?>7V=, 6D4E>6GNG< 

>?NG>6V F5E=>?>7VG=V, >D74=V74FV==V F4 E5D54>6<M=V D4>F>D<. �FV=N64==O 

�DG=FGTFLEO =4 5474F>D4>F>D=><G 4=4?V7V, M> 4>76>?OT =5 ?<L5 6<7=4G<F< 

7474?L=<= DV65=L ?V47>F>6?5=>EFV ?V4?D<T<EF64, 4 = 6<>>D5<<F< >>=>D5F=V 4E?5>F<, 

O>V ?>FD55GNFL G4>E>>=4?5==O. 

�46?<6<< 5F4?>< F4>>7> >FV=N64==O T D>7D4EG=>> 76465=>W >FV=>< >>6=>7> 

>D<F5DVN, 6<7=4G5==O 647>6<E >>5DVFVT=FV6 4?O =<E F4 4=4?V7 VE=GNG<E 7=4=L ?D> 

F5E=>?>7VN. �?O 74557?5G5==O >5¾T>F<6=>EFV >FV=N64==O 6<>>D<EF4=> <5F>4 

4=4?V7G VTD4DEV= (���), M> 4>76>?OT 6<7=4G<F< 6V4=>E=G 7=4GGMVEFL >>6=>7> 

D4>F>DG F4 ED>D<G64F< DV=4?L=G G7474?L=5=G >FV=>G 7>F>6=>EFV >><?4=VW 4> 

6?D>64465==O 5?>>G5==G. 

' E>4V 4>E?V465==O F4>>6 5G?> ?D>6545=> >?<FG64==O, D57G?LF4F< O>>7> 

4>76>?<?< E>>D<7G64F< 7=4G5==O 647>6<E >>5DVFVT=FV6 >D<F5DVW6 <>45?V. &5 7D>5<?> 

WW 5V?LL 444?F<6=>N 4> EGG4E=<E G<>6 F4 E?5F<DV>< 6?D>64465==O 5?>>G5==-

DVL5=L G DV7=<E E5>F>D4E 5>>=><V><. ' D>74V?V 2.2 5G?< 45F4?L=> >?<E4=V D57G?LF4F< 

>?<FG64==O F4 WE=V= 6??<6 =4 >>D<7G64==O <>45?V. 

&4><< G<=><, DV=4?L=4 D>D<G?4 4?O >FV=>< 7>F>6=>EFV >><?4=VW 4> 

6?D>64465==O 5?>>G5==-F5E=>?>7V= <4T =4EFG?=<= 6<7?O4 (3.1): 

 ��_�������� = �!���_������ + �"���/ + �#���� + �#���  (3.1) 

 

45 Bc_Adoption 3 DV=4?L=4 >FV=>4 7>F>6=>EFV >><?4=VW 4> 6?D>64465==O 

F5E=>?>7VW, �$- 647>6<= >>5DVFVT=F >D<F5DVN, M> 6<7=4G4T =>7> 646?<6VEFL, 

cbc_knwldg3 DV65=L ?>F>G=<E 7=4=L ?D> F5E=>?>7VN, Tech 3 DV=4?L=4 >FV=>4 
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F5E=>?>7VG=<E D4>F>DV6, Orga 3 DV=4?L=4 >FV=>4 >D74=V74FV==<E D4>F>DV6, Env 3 

DV=4?L=4 >FV=>4 D4>F>DV6 E5D54>6<M4.  

�?O >FV=>< ?>F>G=>7> DV6=O 7=4=L >><?4=V= M>4> 6?D>64465==O 5?>>G5==-

F5E=>?>7V= =5>5EV4=> D>7D>5<F< E?5FV4?V7>64=5 >?<FG64==O. �>4=>G4E V=LV 

D4>F>D< >FV=N64F<<GFLEO L?OE>< 4=4?V7G 6V4?>6V4=>EFV ?V4?D<T<EF64 6<7=4G5=<< 

>D<F5DVO<. �?O 74557?5G5==O >5¾T>F<6=>EFV >FV=>< >>6=>7> >D<F5DVN 5G45 

6<>>D<EF4=> <5F>4 4=4?V7G VTD4DEV= (���), O><= T 5D5>F<6=<< V=EFDG<5=F>< 

5474F>>D<F5DV4?L=>7> ?D<==OFFO DVL5=L. &5= ?V4EV4, D>7D>5?5=<= &><4E>< %44FV, 

4>76>?OT EFDG>FGD>64=> ?>DV6=N64F< DV7=V 4?LF5D=4F<6< F4 6<7=4G4F< WE 6V4=>E=G 

646?<6VEFL G <564E VTD4DEVG=>W E<EF5<< >D<F5DVW6 [258]. 

�5F>4 4=4?V7G VTD4DEV= �DG=FGTFLEO =4 ?D<?GM5==V, M> >E>54, O>4 GE64?NT 

DVL5==O, 744F=4 74V=E=N64F< ?4D=V ?>DV6=O==O 5?5<5=FV6 V 6<D464F< 6V4=>E=G 

7=4GGMVEFL >>6=>7> 7 =<E. �V= ?5D5454G4T ?>5G4>6G <4FD<FL ?>DV6=O==O, 45 6EV 

5?5<5=F< >FV=N64=>W E<EF5<< 7VEF46?ONFLEO >4<= 7 >4=<<. �<>>D<EF4==O FL>7> 

<5F>4G 4>76>?OT >FD<<4F< 76465=V >>5DVFVT=F< 4?O >>6=>7> >D<F5DVN, M> ?V46<MGT 

>5�DG=F>64=VEFL ?D<==OF<E DVL5=L. 

�D>F5E D54?V74FVW ��� E>?444TFLEO 7 F4><E >E=>6=<E 5F4?V6 [257]: 

1. $>D<G?N64==O FV?V >FV=N64==O. �4 ?5DL><G 5F4?V 6<7=4G4TFLEO 7474?L=4 

<5F4 4>E?V465==O 3 >FV=>4 7>F>6=>EFV >><?4=V= 4> 6?D>64465==O 5?>>G5==-

F5E=>?>7V=. � E6>N G5D7G <5F4 45F4?V7GTFLEO G5D57 ?V4FV?V F4 >D<F5DVW >FV=><. 

2. �>5G4>64 VTD4DEVG=>W EFDG>FGD<. �<7=4G5=4 ?D>5?5<4 D>7>?444TFLEO =4 

45>V?L>4 DV6=V6: 65DE=V= DV65=L <VEF<FL 7474?L=G FV?L, ?D><V6=V DV6=V 3 7DG?< 

>D<F5DVW6 (5>>=><VG=V, >D74=V74FV==V F4 F5E=>?>7VG=V D4>F>D<), 4 =<6=V= DV65=L 3 

>>=>D5F=V ?>>47=<>< >FV=N64==O. 

3. �>=EFDGN64==O <4FD<FL ?4D=<E ?>DV6=O=L. �4 >>6=><G DV6=V VTD4DEVW 

D>D<GTFLEO <4FD<FO ?>DV6=O==O, 6 O>V= >>65= >D<F5DV= >FV=NTFLEO 6V4=>E=> V=L<E 

74 L>4?>N 6V4 1 4> 9. �=4G5==O 1 E6V4G<FL ?D> DV6=>7=4G=VEFL >D<F5DVW6, 4 9 3 ?D> 

4><V=G64==O >4=>7> >D<F5DVN =44 V=L<<. 
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�?O D>7D4EG=>V6 647>6<E >>5DVFVT=FV6, 7=4=45<> E5D54=T 75><5FD<G=5 4?O 

7=4G5=L ?>?4D=<E ?>DV6=O=L >D<F5DVW6 (3.2): 

�% = <=$
&'!

�%&; � = 1, �;	(3.2)	
 

45 �%& 3 V-= 5?5<5=F j-7> EF>6?FO <4FD<FV ?>?4D=<E ?>DV6=O=L >D<F5DVW6, m 3 

>V?L>VEFL >D<F5DVW6. 

�FD<<4=V 7=4G5==O 6<>>D<EF4T<> 4?O D>7D4EG=>G 7=4G5=L >D<F5DVW6 74 

4>?><>7>N =4EFG?=>W D>D<G?< (3.3): 

 �% = �%3$
%'! �% ; � = 1, �;	(3.3)	

 

�4>E<<4?L=5 6?4E=5 7=4G5==O >55D=5=>-E<<5FD<G=>W <4FD<FV ?>?4D=<E 

?>DV6=O=L 6<7=4G4TFLEO 74 =4EFG?=>N D>D<G?>N (3.4): 

 											�()* j 3$
&'! �&J3$

%'! �%&K										(3.4) 

 

&4>>6 =5>5EV4=> 6<7=4G<F< >FV=>< 6V4=>E=>W 646?<6>EFV 5?5<5=FV6, M> 

?>DV6=NNFLEO. �>=< ?>6<==V 5GF< G77>465=V, F><G 6<7=4G<<> V=45>E G77>465=>EFV 

(3.5): �� = |, -$|

$-!
      (3.5) 

 

/>M> 7=4G5==O V=45>EG G77>465=>EFV =5 ?5D56<MGT 10% 6V4 5F4?>==>7> DV6=O, 

D57G?LF4F< >FV=N64==O <>6=4 66464F< ?D<==OF=<<<. ' FL><G 4>E?V465==V 

4=4?V7G64?<EO VTD4DEVW, M> 6>?NG4NFL G>F<D< 45> ?¾OFL 5?5<5=FV6. �?O VTD4DEVG=<E 

EFDG>FGD V7 ?¾OFL<4 5?5<5=F4<< 4>?GEF<<5 7=4G5==O V=45>EG G77>465=>EFV =5 

?>6<==> ?5D56<MG64F< 0,112, 4 4?O EFDG>FGD V7 G>F<D<4 5?5<5=F4<< 3 0,09 [211]. 

$57G?LF4F< D>7D4EG=>V6 ?>44=> G F45?. 3.1. 
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&45?<FO 3.1.  

�4FD<FO ?>?4D=<E ?>DV6=O=L 4?O E>?44>6<E DV=4?L=>W D>D<G?<  

7?/? �4764 >D<F5DVN 
>FV=>< 

�><5D< 5?5<5=FV6 �47>6<= 
>>5DVFVT=F 1 2 3 4 

1 $V65=L ?>F>G=<E 
7=4=L ?D> F5E=>?>7VN  

1 1 2/5 4/7 0,156 

2 �FV=>4 F5E=>?>7VG=<E 
D4>F>DV6 

1 1 1/3 1/3 0,132 

3 �FV=>4 
>D74=V74FV==<E 
D4>F>DV6 

2 4/9 2 5/6 1 1 4/7 0,407 
 

4 �FV=>4 D4>F>DV6 
E5D54>6<M4 

1 5/7 3 5/8 1 0,304 � =4.038; �' =0.0095  

�65D5?>: D>7D4E>64=> 46F>D><.  

 
�E>V?L>< �' =0.0095 < 0,09, F> >FV=>< G77>465=V. �F65, DV=4?L=4 D>D<G?4 

<4F<<5 =4EFG?=<= 6<7?O4 (3.6): 

 

Bc_Adoption=0.156*cbc_knwldg+0.031*Tech+0.407*Orga+0.304*Env (3.6) 

 

$>77?O=5<> E>?44>6V >FV=>< >>6=>7> V7 D4>F>DV6 F4 6<7=4G<<> 647>6V 

>>5DVFVT=F< >D<F5DVW6. 

&5E=>?>7VG=V D4>F>D<: &5E=>?>7VG=<= >>=F5>EF E>?444TFLEO 7 6V4=>E=>W 

?5D5647<, EG<VE=>EFV, E>?44=>EFV, 6<?D>5G64=>EFV F4 E?>EF5D56G64=>EFV. �4 

6V4=>E=G ?5D5647G 6??<64NFL E?D<==OFV 6<7>4< V 6<FD4F<. $V6=O==O 4?O D>7D4EG=>G 

DV=4?L=>7> >D<F5DVN (3.7): 

Tech=a1F1+ a2F2+ a3F3+ a4F4+ a5F5    (3.7) 

 

45 Tech 3 DV=4?L=4 >FV=>4 F5E=>?>7VG=<E D4>F>DV6, an3 647>6<= >>5DVFVT=F 

>D<F5DVN n, M> 6<7=4G4T =>7> 646?<6VEFL, Fn3 >FV=>4 >D<F5DVN n.  

$4>F>D 1. �V4=>E=4 ?5D56474. �V4=>E=4 ?5D56474 6V4V7D4T >?NG>6G D>?L G 

6<7=4G5==V L6<4>>EFV 6?D>64465==O V==>64FV= G E>FV4?L=<E E<EF5<4E. �>=4 

6V4>5D464T, =4E>V?L>< =>64 F5E=>?>7VO E?D<=<4TFLEO O> 5D5>F<6=VL4 ?>DV6=O=> 7 

=4O6=<<< 4?LF5D=4F<64<<. �?D>64465==O 5?>>G5==-DVL5=L <>65 74557?5G<F< 

7=4G=V ?5D5647<, F4>V O> ?V46<M5=4 557?5>4, ?D>7>DVEFL F4 7<5=L5==O 6<FD4F =4 

?>E5D54=<>V6. �>4=>G4E 64DFVEFL V=F57D4FVW =>6>W F5E=>?>7VW <>65 5GF< EGFFT6>N, 
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M> 7<GLGT >><?4=VW 7646G64F< >GV>G64=V 6<7>4< F4 DV=4=E>6V 74FD4F< ?5D54 

GE64?5==O< DVL5==O ?D> ?5D5EV4 =4 5?>>G5==. &V >D74=V74FVW, O>V >FV=NNFL 

5?>>G5== O> 5>>=><VG=> 4>FV?L=<= 64DV4=F ?>DV6=O=> 7 FD44<FV==<<< <5F>44<<, 

<4NFL 6<MG =<>6VD=VEFL =>7> 6?D>64465==O. 

$4>F>D 2. %G<VE=VEFL. �4=<< V7 >D<F<G=<E 4E?5>FV6 ?D<==OFFO V==>64FV= T 

WE=O 6V4?>6V4=VEFL 4> VE=GNG<E F5E=>?>7VG=<E, >D74=V74FV==<E V D57G?OF>D=<E 

6<<>7. '<< >D4M5 5?>>G5==-F5E=>?>7VO V=F57DGTFLEO 6 =4O6=G V=DD4EFDG>FGDG 

>><?4=VW F4 6V4?>6V44T WW >?5D4FV==<< EF4=44DF4<, F<< 6<M>N T =<>6VD=VEFL WW 

74EF>EG64==O. �<7L>4 EG<VE=VEFL V7 VE=GNG<<< E<EF5<4<< <>65 EF4F< E5D=>7=>N 

?5D5L>>4>N 4?O ?5D5E>4G =4 5?>>G5==, >E>V?L>< 6<<474T 7=4G=<E 7<V= G 5V7=5E-

?D>F5E4E F4 4>44F>>6<E 6<FD4F =4 444?F4FVN ?5DE>=4?G. 

$4>F>D 3. %>?44=VEFL. %?D>M5==O D>7G<V==O F5E=>?>7VG=>7> 4E?5>FG 6V4V7D4T 

646?<6G D>?L G L6<4>>EFV WW ?>L<D5==O. �?>>G5==, O> V==>64FV==4 F5E=>?>7VO, 

547GTFLEO =4 E>?44=<E >D<?F>7D4DVG=<E 4?7>D<F<4E, 45F5=FD4?V7>64=<E E<EF5<4E 

G?D46?V==O 44=<<< F4 =>6<E <5E4=V7<4E 557?5><. �?O 5474FL>E >D74=V74FV= FV 

D4>F>D< GE>?44=NNFL ?D<==OFFO DVL5=L M>4> 6?D>64465==O G5D57 =5>5EV4=VEFL 

E?5FV4?V7>64=<E 7=4=L, M> ?V46<MGT 54D¾TD< 6E>4G. '<< E>?44=VL4 F5E=>?>7VO 4?O 

D>7G<V==O F4 6<>>D<EF4==O, F<< 6<M4 =<>6VD=VEFL WW 6V4F5D<V=>64=>7> 

6?D>64465==O 45> >5<565=>7> 6<>>D<EF4==O. 

$4>F>D 4. �<?D>5G64=VEFL. �>6?<6VEFL ?D>F5EFG64F< =>6G F5E=>?>7VN ?5D54 

WW <4ELF45=<< 6?D>64465==O< 7=4G=> ?V46<MGT 4>6VDG 4> =5W. />M> >><?4=VO <4T 

7<>7G >FV=<F< 5?>>G5==-DVL5==O G >>=FD>?L>64=><G E5D54>6<MV 45> =4 ?V?>F=><G 

?D>T>FV, 6>=4 >FD<<GT >D4MG GO6G ?D> =>7> 5D5>F<6=VEFL V ?>F5=FV==V D<7<><. 

�<E>>4 6<?D>5G64=VEFL E?D<OT L6<4L><G GE64?5==N V==>64FVW, F>4V O> 6V4EGF=VEFL 

<>6?<6>EFV ?>?5D54=L>7> F5EFG64==O <>65 E?>6V?L=<F< WW ?>L<D5==O. 

$4>F>D 5. %?>EF5D56G64=VEFL. �V4>D<FVEFL F4 =4>G=VEFL D57G?LF4FV6 

6<>>D<EF4==O F5E=>?>7VW 6??<64T =4 L6<4>VEFL WW ?D<==OFFO. />M> >D74=V74FVW 

<>6GFL 557?>E5D54=L> 54G<F< ?>7<F<6=<= 6??<6 5?>>G5==G =4 5D5>F<6=VEFL 

D>5>F< V=L<E >><?4=V=, 6>=< 5G4GFL 5V?LL EE<?L=V 4> =>7> 6?D>64465==O. '<< 

5V?LL 6<4<<<<< T ?5D5647< F5E=>?>7VW, F<< L6<4L5 6>=4 ?>L<DNTFLEO G 
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6V4?>6V4=<E 74?G7OE. �4?D<>?44, G DV=4=E>6><G E5>F>DV GE?VL=V >5=E< 

74EF>EG64==O 5?>>G5==G 6 <V6=4D>4=<E ??4F564E F4 E<4DF->>=FD4>F4E E?D<ONFL 

=>7> 4>F<6=VL><G 6?D>64465==N. 

�>?4D=5 ?>DV6=O==O F5E=>?>7VG=<E D4>F>DV6 ?D54EF46?5=> 6 F45?. 3.2. 

&45?<FO 3.2  

�4FD<FO ?>?4D=<E ?>DV6=O=L 4?O >FV=>< F5E=>?>7VG=<E D4>F>DV6  

7?/? �4764 D4>F>DG �><5D D4>F>DG �47>6<= 
>>5DVFVT=

F 
1 2 3 4 5 

1 �V4=>E=4 ?5D56474 1 4/7 5/7 1 1 1/3 0.168 

2 %G<VE=VEFL  1 5/7 1 5/7 1 2/9 2 2/9 0.24 

3 %>?44=VEFL  1 2/5 1 2/5 1 1 5/7 3 1/6 0.305 

4 �<?D>5G64=VEFL  1 4/5 4/7 1 1 5/7 0.18 

5 %?>EF5D56G64=VEFL 3/4 4/9 1/3 4/7 1 0.108 � =5.033; �' =0.066 

�65D5?>: D>7D4E>64=> 46F>D><.  

 

�E>V?L>< �' =0.066 < 0,124, F> >FV=>< G77>465=V. �F65, DV=4?L=4 D>D<G?4 

<4F<<5 =4EFG?=<= 6<7?O4 (3.8): 

 

Tech=0,168*F1+0,24*F2+0,305*F3+0,18*F4+0,108*F5  (3.8) 

 

�D74=V74FV==V D4>F>D<. �D74=V74FV==<= >>=F5>EF E>?444TFLEO 7 F4><E 

D4>F>DV6, O> >D74=V74FV==4 7>F>6=VEFL, D>7<VD >D74=V74FVW, ?V4FD<<>4 6<M>7> 

>5DV6=<FF64 F4 6V> >D74=V74FVW. $V6=O==O 4?O D>7D4EG=>G DV=4?L=>7> >D<F5DVN (3.9): 

 

Orga=³1F6+ ³2F7+ ³3F8+ ³4F9    (3.9) 

 

45 Orga 3 DV=4?L=4 >FV=>4 >D74=V74FV==<E D4>F>DV6, �$- 647>6<= >>5DVFVT=F 

>D<F5DVN n, M> 6<7=4G4T =>7> 646?<6VEFL, �$ 3 >FV=>4 >D<F5DVN n.  

$4>F>D 6. �D74=V74FV==4 7>F>6=VEFL. 'E?VL=5 6?D>64465==O =>6<E 

F5E=>?>7V= ?5D5454G4T 444?F4FVN 6=GFDVL=VE ?D>F5EV6, >G?LFGD< F4 D5EGDEV6 

>><?4=VW 4> 74??4=>64=<E 7<V=. $V65=L >D74=V74FV==>W 7>F>6=>EFV 6<7=4G4TFLEO 

4>EFG?=VEFN DV=4=E>6<E, F5E=>?>7VG=<E F4 >44D>6<E D5EGDEV6, O>V <>6GFL 5GF< 

744VO=V 4?O D54?V74FVW F<DD>6>W FD4=ED>D<4FVW. �><?4=VW 7 4>EF4F=V<< DV=4=E>6<<< 

<>6?<6>EFO<< F4 6<E>><< DV6=5< �&->><?5F5=FV= <4NFL 5V?LL5 L4=EV6 =4 
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5D5>F<6=5 6?D>64465==O 5?>>G5==-F5E=>?>7V=. ' F>= 65 G4E, =54>EF4F=O 

?V47>F>6>4 45> E?45>4 EFD4F57VG=4 >>>D4<=4FVO <>6GFL EF4F< 54D¾TD4<< =4 L?OEG 

4> GE?VL=>W V=F57D4FVW V==>64FV=. 

$4>F>D 7. $>7<VD >D74=V74FVW. �D74=V74FV==<= D>7<VD EGFFT6> 6??<64T =4 

L6<4>VEFL V <>6?<6>EFV 444?F4FVW =>6<E F5E=>?>7V=. �5?<>V >><?4=VW, O> ?D46<?>, 

<4NFL 5V?LL<= 4>EFG? 4> DV=4=E>6<E D5EGDEV6, D>7L<D5=V <>6?<6>EFV 4?O 

=46G4==O ?5DE>=4?G, 4 F4>>6 D>76<=5=G F5E=>?>7VG=G V=DD4EFDG>FGDG, M> E?D<OT 

6?D>64465==N 5?>>G5==G. �4?V F4 E5D54=V ?V4?D<T<EF64 (�%�) G4EF> EF<>4NFLEO 

7 >5<565=<<< D5EGDE4<< F4 <5=L>N EFV=>VEFN 4> =56<7=4G5=>EFV, M> <>65 

EFD<<G64F< WE=N 7>F>6=VEFL 4> ?D<==OFFO V==>64FV=. �E=>6=<< ?>>47=<>>< 

D>7<VDG 5V7=5EG T >V?L>VEFL LF4F=<E ?D4FV6=<>V6, 4?5 F4>>6 <>6GFL 

6<>>D<EF>6G64F<EO F4>V ?4D4<5FD<, O> DV65=L 4>F<6V6, >5EO7 ?D>446V6 G< <4ELF45 

>?5D4FV==>W 4VO?L=>EFV. 

$4>F>D 8. �V4FD<<>4 6<M>7> >5DV6=<FF64. �4?GG5=VEFL >5DV6=<FF64 T 

6<7=4G4?L=<< G<==<>>< G 6?D>64465==V V==>64FV==<E ?D>T>FV6, 7>>D5<4 G ED5DV 

F<DD>6<E F5E=>?>7V=. �>F<6=4 ?V4FD<<>4 7 5>>G F>?-<5=546<5=FG 74557?5GGT 

EFD4F57VG=G E?DO<>64=VEFL ?D>F5EG 6?D>64465==O, E?D>MGT D>7?>4V? D5EGDEV6 F4 

E?D<OT 5D5>F<6=V= >><G=V>4FVW <V6 45?4DF4<5=F4<<. �DV< F>7>, ?V45DEL>4 ?>7<FVO 

>5DV6=<FF64 <>65 E?D<OF< ?>4>?4==N >?>DG 7<V=4< E5D54 ?D4FV6=<>V6, D>D<GNG< 

>G?LFGDG V==>64FV= G >><?4=VW. 

$4>F>D 9. �V> >D74=V74FVW. �V> >><?4=VW F4>>6 6??<64T =4 WW 744F=VEFL 4> 

6?D>64465==O F5E=>?>7VG=<E 7<V=. �>?>4V ?V4?D<T<EF64, O>V ?<L5 6<E>4OFL =4 

D<=>>, G4EF> <4NFL 6<E>>G 7=GG>VEFL F4 7>F>6=VEFL 4> 5>E?5D<<5=FV6, >E>V?L>< 

?D47=GFL 7=4=F< >>=>GD5=F=V ?5D5647<. �>4=>G4E 65?<>V >>D?>D4FVW 7 GEF4?5=>N 

EFDG>FGD>N <>6GFL EF<>4F<EO 7V E>?44=>M4<< ?D< V=F57D4FVW =>6<E F5E=>?>7V= 

G5D57 44<V=VEFD4F<6=V 54D¾TD< F4 =5>5EV4=VEFL G77>465==O =>6>66545=L V7 

?>F>G=<<< 5V7=5E-<>45?O<<. �4=4>, 7464O>< 5V?LL<< DV=4=E>6<< D5EGDE4< V 

4>E6V4G, EF4DLV >><?4=VW <>6GFL 5V?LL EFD4F57VG=> ?V4E>4<F< 4> 6?D>64465==O 

5?>>G5==G. 

�>?4D=5 ?>DV6=O==O >D74=V74FV==<E D4>F>DV6 ?D54EF46?5=> 6 F45?. 3.3. 
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&45?<FO 3.3 

�4FD<FO ?>?4D=<E ?>DV6=O=L 4?O >FV=>< >D74=V74FV==<E D4>F>DV6  

7?/? �4764 D4>F>DG �><5D D4>F>DG �47>6<= 
>>5DVFVT=F 

1 2 3 4  

1 �D74=V74FV==4 
7>F>6=VEFL 

1 2 4/9 2/5 4 4/7 0.251 

2 $>7<VD >D74=V74FVW 2/5 1 1/6 2 4/9 0.11 

3 �V4FD<<>4 6<M>7> 
>5DV6=<FF64  

2 4/9 6 1 9 0.584 

4 �V> >D74=V74FVW  2/9 2/5 1/9 1 0.055 � =4.023; �' =0,00575;  

�65D5?>: D>7D4E>64=> 46F>D><.  

 

�E>V?L>< �' =0,00575 < 0,09, F> >FV=>< G77>465=V. �F65, DV=4?L=4 D>D<G?4 

<4F<<5 =4EFG?=<= 6<7?O4 (3.10): 

 

Orga=0.251*F6+ 0.11*F7+ 0.548*F8+ 0.055*F9   (3.10) 
 

$4>F>D< E5D54>6<M4. %5D54>6<M5 E>?444TFLEO 7 V=F5=E<6=>EFV >>=>GD5=FVW, 

7>6=VL=L>7> F<E>G, D57G?OF>D=>W =56<7=4G5=>EFV, E?V6?D4FV F4 <4ELF45G 5V7=5E-

5>>E<EF5<<. $V6=O==O 4?O D>7D4EG=>G DV=4?L=>7> >D<F5DVN (3.11) : 
 

Env=·1F10+ ·2F11+ ·3F12+ ·4F13+ ·5F14   (3.11) 
 

45 Env 3 DV=4?L=4 >FV=>4 D4>F>DV6 E5D54>6<M4, ·n 3 647>6<= >>5DVFVT=F 

>D<F5DVN n, M> 6<7=4G4T =>7> 646?<6VEFL,Fn3 >FV=>4 >D<F5DVN n.  

$4>F>D 10. �=F5=E<6=VEFL >>=>GD5=FVW. �=F5=E<6=VEFL >>=>GD5=FVW T >?NG>6<< 

5?5<5=F>< >>=>GD5=F=>W EFD4F57VW ?V4?D<T<EF6 F4 6<7=4G4T E<?G 6??<6G 

>>=>GD5=F=>7> E5D54>6<M4 =4 ?D>F5E< GE64?5==O DVL5=L. �V4?>6V4=> 4> >>=F5?FVW 

?¾OF< E<? �>DF5D4, 6<E>><= DV65=L >>=>GD5=FVW 7<GLGT >><?4=VW LG>4F< =>6V 

V=EFDG<5=F< 4?O ?V46<M5==O 5D5>F<6=>EFV, >?F<<V74FVW 6<FD4F F4 EF6>D5==O 

G=V>4?L=<E >>=>GD5=F=<E ?5D5647. ' F4>><G >>=F5>EFV 5?>>G5== <>65 6<EFG?4F< O> 

EFD4F57VG=<= 4>F<6, M> 74557?5GGT 7D>EF4==O 4>6VD<, ?V46<M5==O ?D>7>D>EFV F4 

46F><4F<74FVN 5V7=5E-?D>F5EV6. �><?4=VW, O>V ?5DL<<< 444?FGNFL FN F5E=>?>7VN, 

<>6GFL >FD<<4F< D<=>>6V ?5D5647<, 74?<L4NG< ?>744G >>=>GD5=FV6. 



176 

$4>F>D 11. &<E> 7>6=VL=VE EF5=>E>?45DV6. �>6=VL=V 74FV>46?5=V EF>D>=<, 

6>?NG4NG< >?VT=FV6, ?4DF=5DV6, D57G?OF>D=V >D74=< F4 V=65EF>DV6, <>6GFL EGFFT6> 

6??<64F< =4 6?D>64465==O F5E=>?>7VG=<E 7<V= G >><?4=VOE. �V4 F<E>>< 7?>54?L=<E 

F<DD>6<E F5=45=FV=, 7D>EF4NG<E 6<<>7 M>4> ?D>7>D>EFV F4 557?5><, 4 F4>>6 6<<>7 

M>4> 6V4?>6V4=>EFV =>D<4F<6=<< EF4=44DF4<, >D74=V74FVW 7<GL5=V 444?FG64F< =>6V 

F5E=>?>7VW. �?>>G5==, 7464O>< E6>W< E4D4>F5D<EF<>4< =57<V==>EFV 44=<E V ?D>7>D>EFV, 

<>65 E?G7G64F< 5D5>F<6=<< V=EFDG<5=F>< 4?O 744>6>?5==O 6<<>7 EF5=>E>?45DV6. 

�<E>><= DV65=L 7>6=VL=L>7> F<E>G ?D<E>>DNT ?D>F5E< 6?D>64465==O 5?>>G5==-

DVL5=L, >E>5?<6> 6 DV=4=E>6><G E5>F>DV, ?>7VEF<FV F4 45D646=><G G?D46?V==V. 

$4>F>D 12. $57G?OF>D=4 =56<7=4G5=VEFL. $57G?OF>D=5 E5D54>6<M5 6V4V7D4T 

>D<F<G=> 646?<6G D>?L G 6<7=4G5==V ?5DE?5>F<6 6?D>64465==O 5?>>G5==G 6 5V7=5E-

<>45?V >><?4=V=. �V4EGF=VEFL GVF><E 74>>=>446G<E =>D<, =5EF45V?L=VEFL G 

FD4>FG64==V E<4DF->>=FD4>FV6, 4 F4>>6 =56<7=4G5=VEFL G ?<F4==OE 6V4?>6V44?L=>EFV 

F4 ND<4<G=>W E<?< 5?>>G5==-FD4=E4>FV= <>6GFL EFD<<G64F< ?>L<D5==O FVTW 

F5E=>?>7VW. '<< 6<M4 D57G?OF>D=4 =56<7=4G5=VEFL, F<< <5=L5 >><?4=V= 7>F>6V 

V=65EFG64F< G 6?D>64465==O 5?>>G5==-DVL5=L, >E>V?L>< F5 ?V46<MGT >?5D4FV==V F4 

DV=4=E>6V D<7<><. 

$4>F>D 13. �>?5D54=O E?V6?D4FO 7 V=L<<< 74FV>46?5=<<< EF>D>=4<<. 

�?>>G5==-F5E=>?>7VW ?>FD55GNFL 674T<>4VW <V6 5474FL<4 GG4E=<>4<< D<=>G 4?O 

EF6>D5==O 5D5>F<6=>W F<DD>6>W 5>>E<EF5<<. �D>T>F<, M> �DG=FGNFLEO =4 5?>>G5==V, 

7476<G4= ?5D5454G4NFL E?V?L=5 6<>>D<EF4==O 44=<E, D>7?>4V? 6V4?>6V44?L=>EFV F4 

V=F57D4FVN <V6 ?4DF=5D4<<. �D>F5 E>?44=VEFL 45F5=FD4?V7>64=<E <>45?5= 

G?D46?V==O, ?D46>6V 6<>?<>< F4 =5>5EV4=VEFL G77>465==O F5E=>?>7VG=<E EF4=44DFV6 

<>6GFL 74?L<G64F< ?D>F5E 6?D>64465==O. �><?4=VW, O>V <4NFL 4>E6V4 G E?V?L=><G 

G?D46?V==V ?D>T>F4<<, <4NFL 6<MV L4=E< =4 GE?VL=G V=F57D4FVN 5?>>G5==G. 

$4>F>D 14. �4ELF45 5V7=5E-5>>E<EF5<<. $V65=L V=F57D4FVW F5E=>?>7VW 6 <564E 

5>>E<EF5<< 6<7=4G4T E>?44=VEFL WW 6?D>64465==O. �<>>D<EF4==O 5?>>G5==G 

6E5D54<=V >4=VTW >D74=V74FVW T <5=L D<7<>>64=<< V ?D>EFVL<< G D54?V74FVW, =V6 

<V6>D74=V74FV==4 V=F57D4FVO, O>4 6<<474T >>>D4<=4FVW <V6 DV7=<<< >><?4=VO<< F4 

E5>F>D4<<. $>7L<D5=V 5V7=5E-5>>E<EF5<<, M> 6>?NG4NFL 65?<>G >V?L>VEFL GG4E=<>V6, 
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EF<>4NFLEO 7 6<M<<< 6<FD4F4<< =4 G77>465==O ?D>F5EV6 F4 EF4=44DF<74FVN 

F5E=>?>7VG=<E DVL5=L. �V4?>6V4=>, G<< L<DL<= <4ELF45 5V7=5E-5>>E<EF5<<, F<< 

E>?44=VL<< 5G45 6?D>64465==O 5?>>G5==G (4>44F>> �). 

�>?4D=5 ?>DV6=O==O >FV=>< D4>F>DV6 E5D54>6<M4 ?D54EF46?5=> 6 F45?. 3.4. 

&45?<FO 3.4  

�4FD<FO ?>?4D=<E ?>DV6=O=L 4?O >FV=>< D4>F>DV6 E5D54>6<M4  

7?/? �4764 D4>F>DG �><5D D4>F>DG �47>6<= 
>>5DVFVT=F 1 2 3 4 5 

1 �=F5=E<6=VEFL 
>>=>GD5=FVW  

1 4/7 1/5 1/5 1/5 0.053 

2 �>6=VL=V= F<E> 1 5/7 1 2/9 1/4 1/4 0.075 

3 $57G?OF>D=4 
=56<7=4G5=VEFL 

5 1/5 4 4/7 1 1 4/7 1 4/7 0.356 

4 %?V6?D4FO 5 3 7/8 5/8 1 1 0.258 

5 �4ELF45 5V7=5E-
5>>E<EF5<< 

5 3 7/8 5/8 1 1 0.258 � =5.035; �' =0.007 

�65D5?>: D>7D4E>64=> 46F>D><.  

 

�E>V?L>< �' =0.007 < 0,124, F> >FV=>< G77>465=V. �F65, DV=4?L=4 D>D<G?4 

<4F<<5 =4EFG?=<= 6<7?O4 (3.12): 
 

Env=0.053*F10+0.075*F11+0.356F12+0.258*F13+0.258*F14  (3.12) 

�?O >FD<<4==O DV=4?L=>7> DV6=O==O >FV=><, ?V4EG<GT<> >FD<<4=V D57G?LF4F< 

(3.13). 
 

Bc_Adoption=0.156*cbc_knwldg+0.031*(0.168*F1+0.24*F2+0.305*F3+0.18*F4+ 

0.108*F5)+0.407*(0.251*F6+0.11*F7+0.548*F8+0.055*F9)+0.304*(0.053*F10+0.075*

F11+0.356*F12+0.258*F13+0.258*F14)=0.156*cbc_knwldg+0.022172*F1+0.031706*F2

+0.040278*F3+0.023798*F4+0.014237*F5+0.102196*F6+0.044914*F7+0.238051*F8+

0.022194*F9+0.016217*F10+0.034254*F11+0.108342*F12+0.078466*F13+0.078466*F14

      (3.13) 
 

�?O ?>44?LL>7> D>76<F>G �>45?V >FV=>< 7>F>6=>EFV >><?4=VW 4> 6?D>64465==O 

5?>>G5==-F5E=>?>7V= =5>5EV4=> D>7D>5<F< >?<FG64?L=<>, M> 6<7=4G4F<<5 DV65=L 

7=4=L >><?4=VW M>4> 5?>>G5==-F5E=>?>7V=, 4 F4>>6 45F4?L=VL5 ?D>?D4FN64F< 
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<5F>4>?>7VN >FV=>< >>6=>7> V7 G>F<D=44FOF< =46545=<E D4>F>DV6, 4?O FL>7> 

?D>?>=GTFLEO 6<>>D<EF4F< 5 54?L=G L>4?G 4?O >>6=>7> D4>F>D4 (F45?. 3.5).  

&45?<FO 3.5  

,>4?4 4?O >FV=N64==O 7>F>6=>EFV >><?4=VW 4> 6?D>64465==O 5?>>G5==G 

�4764 D4>F>DG �?<E >D<F5DVN >FV=>< ,>4?4 (1-5) 

1 2 3 

�V4=>E=4 ?5D56474 �GV>G64=<= ?D<DVEF 
?D>4G>F<6=>EFV 45> 
7=<65==O 6<FD4F (%) 

1. <5% 
2. 5-10% 
3. 10-20%  
4. 20-30%  
5. >30% 

%G<VE=VEFL '4EF>4 ?>F>G=<E 5V7=5E-
?D>F5EV6, O>V =5 
?>FD55GNFL 7<V= (%) 

1. <20% 
2. 20-40% 
3. 40-60% 
4. 60-80% 
5. >80% 

%>?44=VEFL %5D54=O >V?L>VEFL 7>4<= 
=46G4==O ?5DE>=4?G 
(7>4<=/E?V6D>5VF=<>) 

1. <10 7>4 
2. 10-20 7>4 
3. 20-50 7>4 
4. 50-100 7>4 
5. >100 7>4 

�<?D>5G64=VEFL '4EF>4 DG=>FV=, O>V 
<>6GFL 5GF< 
?D>F5EF>64=V ?5D54 
6?D>64465==O< (%) 

1. <20% 
2. 20-40% 
3. 40-60% 
4. 60-80% 
5. >80% 

%?>EF5D56G64=VEFL �V?L>VEFL GE?VL=<E 
>5=EV6 G >><?4=VOE 7 
?>4V5=<< ?D>DV?5< 

1. 0-2 >5=E< 
2. 3-5 >5=EV6 
3. 6-10 >5=EV6 
4. 11-20 >5=EV6 
5. >20 >5=EV6 

�D74=V74FV==4 
7>F>6=VEFL 

'4EF>4 5N465FG =4 
F<DD>6V V==>64FVW 6V4 
7474?L=>7> �&-5N465FG 
(%) 

1. <5% 
2. 5-10% 
3. 10-20% 
4. 20-30% 
5. >30% 

$>7<VD >D74=V74FVW �V?L>VEFL LF4F=<E 
E?V6D>5VF=<>V6, O>V 
74?GG5=V 4> �&-D>7D>5>< 

1. <5 >EV5 
2. 5-20 >EV5 
3. 20-50 >EV5 
4. 50-200 >EV5 
5. >200 >EV5 
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�D>4>665==O F45?. 3.5 

1 2 3 

�V4FD<<>4 6<M>7> 
>5DV6=<FF64 

'4EF>4 F>?-<5=5465DV6, 
O>V ?V4FD<<GNFL 
6?D>64465==O 5?>>G5==G 
(%) 

1. <20% 
2. 20-40% 
3. 40-60% 
4. 60-80% 
1. >80% 

�V> >D74=V74FVW &D<64?VEFL VE=G64==O 
>><?4=VW (D>>V6) 

2. <1 DV> 
3. 1-3 D>>< 
4. 3-10 D>>V6 
5. 10-20 D>>V6 
6. >20 D>>V6 

�=F5=E<6=VEFL 
>>=>GD5=FVW 

�V?L>VEFL >>=>GD5=FV6, O>V 
6?D>644<?< 45> ??4=GNFL 
6?D>644<F< 5?>>G5== 

1. 0 >>=>GD5=FV6 
2. 1-2 >>=>GD5=F< 
3. 3-5 >>=>GD5=FV6 
4. 6-10 >>=>GD5=FV6 
5. >10 >>=>GD5=FV6 

�>6=VL=V= F<E> �V?L>VEFL 74?<FV6 6V4 
>?VT=FV6 45> ?4DF=5DV6 
M>4> 6<>>D<EF4==O 
5?>>G5==G 

1. 0 74?<FV6 
2. 1-2 74?<F< 
3. 3-5 74?<FV6 
4. 6-10 74?<FV6 
5. >10 74?<FV6 

$57G?OF>D=4 
=56<7=4G5=VEFL 

$V65=L ?D46>6>W 
6<7=4G5=>EFV M>4> 
6<>>D<EF4==O 5?>>G5==G 
G >D4W=V 

1. �V4EGF=T 74>>=>446EF6>, 6<E>>V D<7<>< 
2. �5O>V 74>>=>446GV V=VFV4F<6<, 4?5 5474F> 

=56<7=4G5=>EFV 
3. � >E=>6=V ?D46>6V =>D<<, 4?5 ?>FD55GNFL 

GF>G=5==O 
4. �>EF4F=T D57G?N64==O, <V=V<4?L=V 

?D46>6V D<7<>< 
5. �>6=5 D57G?N64==O, 74>>=>446G4 

?V4FD<<>4  

�>?5D54=O 
E?V6?D4FO V7 
74FV>46?5=<<< 
EF>D>=4<< 

�V?L>VEFL E?V?L=<E �&-
?D>T>FV6 7 V=L<<< 
>><?4=VO<< 45> 
45D6EFDG>FGD4<< 

1. 0 ?D>T>FV6 
2. 1-2 ?D>T>F< 
3. 3-5 ?D>T>FV6 
4. 6-10 ?D>T>FV6 
5. >10 ?D>T>FV6 

�4ELF45 5V7=5E-
5>>E<EF5<< 

�V?L>VEFL 5V7=5E-
?4DF=5DV6, O>V <>6GFL 
5D4F< GG4EFL G 5?>>G5==-
?D>T>FV 

1. <5 ?4DF=5DV6 
2. 5-10 ?4DF=5DV6 
3. 11-20 ?4DF=5DV6 
4. 21-50 ?4DF=5DV6 
5. >50 ?4DF=5DV6 

�65D5?>: ED>D<>64=> 46F>D><. 
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�4 >E=>6V >FD<<4=<E D57G?LF4FV6 >FV=>< 7>F>6=>EFV >><?4=VW 4> 

6?D>64465==O 5?>>G5==-F5E=>?>7V= <>6=4 7D>5<F< =4EFG?=V 6<E=>6>< M>4> DV6=O 

WW ?V47>F>6?5=>EFV F4 EFD4F57VG=<E 4V= 4?O ?>44?LL>W V=F57D4FVW FVTW F5E=>?>7VW. 

�<E>>4 7>F>6=VEFL (7474?L=<= 54? 5V?LL5 4)./>M> >><?4=VO 45<>=EFDGT 

6<E>><= DV65=L 7>F>6=>EFV 4> 6?D>64465==O 5?>>G5==G, F5 E6V4G<FL ?D> =4O6=VEFL 

=5>5EV4=>W F5E=>?>7VG=>W 547<, >D74=V74FV==>W E?D><>6=>EFV F4 E?D<OF?<6<E 

7>6=VL=VE G<>6. &4>V >><?4=VW <>6GFL L6<4>> V=F57DG64F< 5?>>G5== G E6>W 5V7=5E-

?D>F5E<, M> 4>76>?<FL W< >FD<<4F< >>=>GD5=F=V ?5D5647<, ?V46<M<F< DV65=L 

46F><4F<74FVW F4 7<5=L<F< 6<FD4F< =4 >?5D4FV==G 4VO?L=VEFL. �<E>>4 7>F>6=VEFL 

F4>>6 >7=4G4T =4O6=VEFL ?V4FD<<>< 7 5>>G >5DV6=<FF64, 4>EF4F=L>7> DV6=O 

F5E=VG=<E >><?5F5=FV= F4 444?F<6=>W >>D?>D4F<6=>W >G?LFGD<, M> E?D<OT 

GE?VL=><G 6?D>64465==N V==>64FV=. �?O F4><E >><?4=V= D5>><5=4GTFLEO 

D>77?O44F< 4>F<6=5 6?D>64465==O 5?>>G5==-DVL5=L O> G4EF<=G E6>TW F<DD>6>W 

FD4=ED>D<4FVW. 

%5D54=O 7>F>6=VEFL (7474?L=<= 54? 6V4 3 4> 4). �><?4=VW, M> >FD<<4?< 

E5D54=V= DV65=L 7>F>6=>EFV, <4NFL ?>F5=FV4? 4?O V=F57D4FVW 5?>>G5==-F5E=>?>7V=, 

>4=4> <>6GFL 7VF>=GF<EO 7 ?56=<<< 54D¾TD4<<, M> ?>FD55GNFL GEG=5==O. &5 <>65 

5GF< =54>EF4F=V= DV65=L F5E=VG=>W 5>E?5DF<7<, 6V4EGF=VEFL EFD4F57VG=>7> 54G5==O 

M>4> 6<>>D<EF4==O F5E=>?>7VW 45> 7>6=VL=V D57G?OF>D=V >5<565==O. ' F4><E 

6<?44>4E >><?4=VW 64DF> 74V=E=<F< 4>44F>>6<= 4=4?V7 ?D>5?5<=<E 4E?5>FV6 F4 

D>7D>5<F< ??4= ?>EFG?>6>W ?V47>F>6>< 4> 6?D>64465==O 5?>>G5==G. �E=>6=<<< 

=4?DO<>4<< <>6GFL 5GF< =46G4==O ?5DE>=4?G, <>45D=V74FVO IT-V=DD4EFDG>FGD< 45> 

?>LG> EFD4F57VG=<E ?4DF=5DV6 4?O E?V?L=>W D54?V74FVW 5?>>G5==-?D>T>FV6. 

�<7L>4 7>F>6=VEFL (7474?L=<= 54? <5=L5 3). �><?4=VW 7 =<7L><< DV6=5< 

7>F>6=>EFV <>6GFL EF<>4F<EO 7 VEF>F=<<< F5E=>?>7VG=<<<, >D74=V74FV==<<< 45> 

D57G?OF>D=<<< 54D¾TD4<<, O>V GE>?44=NNFL 5D5>F<6=5 6<>>D<EF4==O 5?>>G5==G. 

�E=>6=<<< ?D<G<=4<< =<7L>>W 7>F>6=>EFV <>6GFL 5GF< 6V4EGF=VEFL DV=4=E>6<E 

D5EGDEV6 4?O D54?V74FVW F5E=>?>7VW, =54>EF4F=O ?V4FD<<>4 7 5>>G >5DV6=<FF64 45> 

=56V4?>6V4=VEFL VE=GNG<E 5V7=5E-?D>F5EV6 6<<>74< 5?>>G5==-V=DD4EFDG>FGD<. ' 

F4>><G 6<?44>G >><?4=VO <4T 6<7=4G<F<, G< 4>FV?L=> 74V=E=N64F< V=65EF<FVW G 
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EF6>D5==O =5>5EV4=<E ?5D54G<>6 4?O 6?D>64465==O 5?>>G5==G, 45> 6 64DF> 

D>77?O=GF< 4?LF5D=4F<6=V F5E=>?>7VW 4?O >?F<<V74FVW 5V7=5E-?D>F5EV6. 

�D>6545=<= 4=4?V7 7>F>6=>EFV ?V4?D<T<EF6 4> 6?D>64465==O 5?>>G5==-

F5E=>?>7V= 74E6V4G<6, M> E>G4 FO F5E=>?>7VO <4T 7=4G=<= ?>F5=FV4? 4?O >?F<<V74FVW 

5V7=5E-?D>F5EV6, 7<5=L5==O 6<FD4F V ?V46<M5==O >>=>GD5=F>E?D><>6=>EFV, WW 

D54?L=5 6?D>64465==O EF<>4TFLEO 7 =<7>>N >D74=V74FV==<E, F5E=>?>7VG=<E V 

D57G?OF>D=<E 54D¾TDV6. �4?D>?>=>64=4 <>45?L >FV=><, 74E=>64=4 =4 ?V4E>4V 

«F5E=>?>7VO->D74=V74FVO-E5D54>6<M5» (TOE), 4>76>?OT >><??5>E=> >FV=<F< 

D4>F>D<, M> 6<7=4G4NFL <>6?<6VEFL V=F57D4FVW 5?>>G5==G 6 4VO?L=VEFL 

?V4?D<T<EF64. �>=4 6D4E>6GT O> 6=GFDVL=V D5EGDE< F4 7>F>6=VEFL >><?4=V= 4> 

F5E=>?>7VG=>W FD4=ED>D<4FVW, F4> V 7>6=VL=V G<>6<, 6>?NG4NG< DV65=L >>=>GD5=FVW 

F4 D57G?OF>D=5 E5D54>6<M5. 

�=4?V7 >FD<<4=<E D57G?LF4FV6 4>76>?OT 6<>>D5<<F< FD< DV6=V 7>F>6=>EFV 

>><?4=V= 4> 6?D>64465==O 5?>>G5==G: 6<E>>4, E5D54=O F4 =<7L>4. �<E>>4 

7>F>6=VEFL E6V4G<FL ?D> F5, M> ?V4?D<T<EF6> <4T =5>5EV4=V F5E=VG=V, >D74=V74FV==V 

F4 EFD4F57VG=V ?5D54G<>6< 4?O L6<4>>W V=F57D4FVW F5E=>?>7VW. &4>V >><?4=VW <>6GFL 

D>77?O44F< 5?>>G5== =5 ?<L5 O> V=EFDG<5=F >?F<<V74FVW 5V7=5E-?D>F5EV6, 4 = O> 

>E=>6G 4?O EF6>D5==O =>6<E >>=>GD5=F=<E ?5D5647. %5D54=V= DV65=L 7>F>6=>EFV 

>7=4G4T =4O6=VEFL ?>F5=FV4?G 4> 6?D>64465==O, ?D>F5 ?>FD55GT 4>44F>>6>W 

?V47>F>6><, 6>?NG4NG< D>75G4>6G V=DD4EFDG>FGD<, =46G4==O ?5DE>=4?G F4 

444?F4FVN >D74=V74FV==>W <>45?V. �><?4=VO< V7 =<7L><< DV6=5< 7>F>6=>EFV 4>FV?L=> 

7>E5D54<F<EO =4 GEG=5==V DG=44<5=F4?L=<E 54D¾TDV6, F4><E O> 6V4EGF=VEFL 

F5E=>?>7VG=>W 5>E?5DF<7<, >5<565=VEFL DV=4=E>6<E D5EGDEV6 G< =54>EF4F=O 

?V4FD<<>4 7 5>>G >5DV6=<FF64. 

�4?D>?>=>64=4 <5F>4<>4 >FV=N64==O <>65 5GF< >>D<E=>N O> 4?O >5DV6=<>V6 

?V4?D<T<EF6, M> D>77?O44NFL <>6?<6VEFL 6?D>64465==O 5?>>G5==G, F4> V 4?O 

4>E?V4=<>V6, O>V 74=<4NFLEO 6<6G5==O< 6??<6G F<DD>6<E F5E=>?>7V= =4 5V7=5E-

?D>F5E<. �>44?LLV 4>E?V465==O 6 FL><G =4?DO<>G <>6GFL 5GF< E?DO<>64=V =4 

D>7L<D5==O ?5D5?V>G D4>F>DV6, M> 6??<64NFL =4 7>F>6=VEFL ?V4?D<T<EF6, 4 F4>>6 

=4 5<?VD<G=5 F5EFG64==O <>45?V G DV7=<E 74?G7OE 5>>=><V><. 
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�F65, 6?D>64465==O 5?>>G5==-F5E=>?>7V= ?>FD55GT =5 ?<L5 DV=4=E>6<E 

V=65EF<FV=, 4 = EFD4F57VG=>7> ??4=G64==O, >><??5>E=>7> 4=4?V7G D<7<>V6 F4 

444?F4FVW >D74=V74FV==<E EFDG>FGD. �<>>D<EF4==O <>45?V TOE 44T <>6?<6VEFL =5 

?<L5 6<7=4G<F< ?>F>G=<= DV65=L 7>F>6=>EFV ?V4?D<T<EF64, 4 = ED>D<G64F< 

4>D>6=N >4DFG F<DD>6>W FD4=ED>D<4FVW, M> 74557?5G<FL 5D5>F<6=5 6<>>D<EF4==O 

D5EGDEV6 F4 <V=V<V7GT ?>F5=FV==V 747D>7<. 

 

3.2. %FD4F57VG=V D5>><5=44FVW M>4> 6?D>64465==O 5?>>G5==-F5E=>?>7V= 

4?O ?V4?D<T<EF6 DV7=<E F<?V6 

 

%GG4E=<= D>76<F>> F<DD>6<E F5E=>?>7V= E?D<G<=OT EGFFT6V 7<V=< G 6545==V 

5V7=5EG, FD4=ED>D<4FVW ?4=FN7V6 ?>EF4G4==O F4 D>D<G64==V =>6<E <>45?5= 

EF6>D5==O 4>44=>W 64DF>EFV. %5D54 V==>64FV=, O>V =4=5V?LL5 ?D<65DF4NFL G647G 

=4G>>6>W E?V?L=>F< F4 >5DV6=<>V6 DV7=<E DV6=V6, >?NG>65 <VEF5 ?>EV44T 5?>>G5== 

(D>7?>4V?5=<= D5TEFD). �>?D< F5, M> ?>G4F>>6> F5E=>?>7VO 4E>FVN64?4EO 

=4E4<?5D54 V7 >D<?F>64?NF4<< (Bitcoin, Ethereum F>M>), =4 EL>7>4=V E?5>FD WW 

<>6?<6>7> 74EF>EG64==O 7=4G=> L<DL<= V >E>??NT F4>V 74?G7V, O> ?>7VEF<>4, 

5=5D75F<>4, >E>D>=4 74>D>6¾O, 54=>V6EL>4 E?D464, 47D>E5>F>D, 45D646=5 G?D46?V==O, 

F5?5>><G=V>4FVW = 5474F> V=L<E. 

' E6VF?V F5=45=FV= ?>E<?5==O >>=>GD5=F=>7> F<E>G = L6<4>>??<==<E 

F5E=>?>7VG=<E 7<V=, 5?>>G5== EF4T >4=<< 7 >?NG>6<E 4D4=65DV6 F<DD>6>W 

FD4=ED>D<4FVW. �4=4> =>7> 6?D>64465==O 6<<474T GVF>>W EFD4F57VG=>W 6V7VW F4 

D>7G<V==O F>7>, O> E4<5 D>7?>4V?5=V D5TEFD< G77>46GNFLEO 7V E?5F<DV>>N 5V7=5EG, 

=>7> >>D?>D4F<6=>N >G?LFGD>N F4 ?>FD554<< >?NG>6<E 74FV>46?5=<E EF>DV=. �4 

DV6=V G?D46?V=EL><E DVL5=L F5 >7=4G4T, M> >D74=V74FVW <4NFL: 

« >FV=<F< =4O6=V 5V7=5E-?D>F5E< = 6<7=4G<F<, G< 4V=E=> 5?>>G5== 

6<DVLGT >>=>D5F=G ?D>5?5<G 45> 6V4>D<64T EGFFT6V <>6?<6>EFV; 

« 444?FG64F< E<EF5<G G?D46?V==O, 7>>D5<4 �&-4DEVF5>FGDG, =>D<4F<6=>-

?D46>6V ?D>F54GD<, ?V47>F>6>G ?5DE>=4?G F>M>; 
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« 6D4EG64F< 74?G756V =N4=E< (D57G?OF>D=V >5<565==O, ?V4EV4 4> 

>>=DV45=FV==>EFV F4 >5D>5>< 44=<E, DV65=L 7DV?>EFV >>=>GD5=FV6) V EF6>DN64F< 

G<>6< 4?O 4>67>EFD>>>6>7> «E?V6VE=G64==O» FD44<FV==<E V=EFDG<5=FV6 V7 5?>>G5==-

DVL5==O<<. 

%>G4 =4G>>6V = >>=E4?F<=7>6V 465D5?4 >?<EGNFL DV7=V 45F4?V ?D>F5EG 

6?D>64465==O 5?>>G5==G, <>6=4 6<4V?<F< ?¾OFL-LVEFL G=V65DE4?L=<E >D>>V6, 

E4D4>F5D=<E 4?O 5V?LL>EFV GE?VL=<E >5=EV6.  

1. %FD4F57VG=5 GE6V4><?5==O = >FV=>4 <>6?<6>EF5=. �4 ?>G4F>>6><G 5F4?V 

>5DV6=<FF6> >D74=V74FVW ?>6<==> ED>D<G64F< GVF>G 6V7VN: O> 5?>>G5== G77>46GTFLEO 

7V 7474?L=<<< FV?O<< ?V4?D<T<EF64, =>7> >>=>GD5=F=<<< ?5D56474<< F4 D>76<F>>< 

D<=>V6. �4V=E=NTFLEO ?>?5D54=V= 4G4<F 6=GFDVL=VE ?>FD55 V 7>6=VL=VE >5<565=L: 

D57G?OF>D=<E, ?D46>6<E, V=DD4EFDG>FGD=<E. �46?<6> D>7DV7=OF< 547>6V D<E< 

5?>>G5==G (45F5=FD4?V74FVO, =57<V==VEFL 44=<E, D>7?>4V?5=<= >>=E5=EGE) 6V4 

4>44F>>6<E (E<4DF->>=FD4>F<, F>>5=V74FVO, 7V5D<4=V <>45?V 755DV74==O). �4 FL><G 

5F4?V >5DV6=<FF6> <4T: 

« ?>EF46<F< >>=>D5F=V FV?V (7=<65==O FD4=E4>FV==<E 6<FD4F, ?V46<M5==O 

?D>7>D>EFV ?4=FN7V6 ?>EF4G4==O, <V=V<V74FVO L4ED4=EF64 F>M>); 

« 6<7=4G<F< >D<F<G=V D5EGDE< (�&-V=DD4EFDG>FGD4, >64?VDV>>64=<= 

?5DE>=4?, 74?GG5==O 7>6=VL=VE 5>E?5DFV6); 

« ?>?5D54=L> ?D><>=VF>D<F< 4>E6V4 >>=>GD5=FV6 V 4=4?>7VG=V >5=E< 6 

EG<V6=<E 74?G7OE. 

2. �4 FL><G 5F4?V >><?4=VO ?D>6>4<FL 7?<5<==<= 4=4?V7 6<FD4F V 6<7>4 (cost-

benefit analysis), ?>DV6=NNG< 5?>>G5== V7 >?4E<G=<<< F5=FD4?V7>64=<<< 

DVL5==O<< (=4?D<>?44, SQL-5474<< 44=<E). �46?<6> 7D>7G<VF<, G< 6<?D4644=5 

6?D>64465==O D>7?>4V?5=>7> D5TEFDG, F>5F> G< VE=GT 5V7=5E-?D>5?5<4, O>G 

F5E=>?>7VO <>65 D>76¾O74F< 5V?LL 5D5>F<6=> F4 7 <5=L<<< D<7<>4<<. 

�>FV?L=> >D74=V7G64F< =46G4==O (E5<V=4D<, FD5=V=7<) 4?O ?5DE>=4?G, 45< 

74557?5G<F< >>7=VF<6=G 7>F>6=VEFL ?D4FV6=<>V6 F4 D>D<G64==O T4<=>7> 

F5D<V=>?>7VG=>7> ?D>EF>DG. 
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3. $>7D>5>4 ?V?>F=>7> ?D>T>FG = Proof of Concept (PoC). &5= >D>> G4EF> 

=47<64NFL ?5DL<< ?D4>F<G=<< F5EF>< F5E=>?>7VW. �5<D4TFLEO >5<565=<= 

EF5=4DV=, 74 O><< 6<<VDNNFL >?NG>6V <5FD<>< 5D5>F<6=>EFV (=4?D<>?44, L6<4>VEFL 

FD4=E4>FV=, ?D>?GE>=4 744F=VEFL <5D56V, E>5V64DFVEFL >?5D4FVW). �><4=44 

D>7D>5=<>V6 D47>< 7V EF5=>E>?45D4<< (ND<4<G=<<, DV=4=E>6<<, >?5D4FV==<< 

6V44V?4<<) 7>FGT F5E=VG=G E?5F<DV>4FVN F4 4<74== ?D>F>F<?G: 

« 6<7=4G4TFLEO F<? 5?>>G5==G (?G5?VG=<=, ?D<64F=<=, >>=E>DFVG<); 

« D>7D>5?OTFLEO 4DEVF5>FGD4 E<EF5<< (674T<>4VO 6G7?V6, <>45?V 

>>=E5=EGEG, <5E4=V7< ?V4F65D465==O FD4=E4>FV=); 

« V=F57DGNFLEO E<4DF->>=FD4>F<, O>M> 6>=< =5>5EV4=V 4?O 5V7=5E-?>7V>< 

?D>T>FG. 

4. �4 FL><G 5F4?V 646?<6> 6EF4=>6<F< <5FD<>< GE?VEG: G< 4>EO74TFLEO 

>GV>G64=<= DV65=L 557?5><? '< 4>EF4F=L> L6<4>> >5D>5?ONFLEO FD4=E4>FVW? '< 

<>6?<64 <4ELF45>64=VEFL? �V?>F=<= ?D>T>F 44T 7<>7G 7V5D4F< D54?L=V 44=V M>4> 

EF45V?L=>EFV F4 ?D>4G>F<6=>EFV DVL5==O, 4 F4>>6 6<O6<F< ?D>74?<=< 6 

>><?5F5=FVOE >><4=4< G< 6 F5E=VG=V= V=DD4EFDG>FGDV. 

5. �>6=><4ELF45=5 D>77>DF4==O = V=F57D4FVO 7 =4O6=<<< E<EF5<4<<. 

�4 GE?VL=>7> ?D>E>465==O ?V?>FG 5?>>G5==-DVL5==O ?5D56>4<FLEO 6 

?D>4G>FV==<= D56<<. &5= ?5D5EV4 EG?D>6>46GTFLEO: 

« >?F<<V74FVTN F5E=VG=>W 4DEVF5>FGD< 4?O D>5>F< 6 D54?L=<E G<>64E 

=464=F465==O; 

« 4>?D4FN64==O< ?>?VF<>< 557?5>< (46F5=F<DV>4FVO, G?D46?V==O 

>?NG4<<, D575D6=5 >>?VN64==O 44=<E); 

« V=F57D4FVTN 7 VE=GNG<<< >>D?>D4F<6=<<< E<EF5<4<< (ERP, CRM, 

6=GFDVL=V<< 5474<< 44=<E), 4 F4>>6 7 V=EFDG<5=F4<< 7>6=VL=VE ?4DF=5DV6 V 

?>EF4G4?L=<>V6. 

�4 FL><G 5F4?V 6>D4= 646?<64 <V6DG=>FV>=4?L=4 E?V6?D4FO: IT-6V44V? G FVE=V= 

674T<>4VW 7 >?5D4FV==<<< F4 DV=4=E>6<<< ?V4D>74V?4<< 74557?5GGT 557?5D55V==G 

D>5>FG DVL5==O, 6V4EF56GT ?>>47=<>< 5D5>F<6=>EFV, 75<D4T 76>D>F=<= 76¾O7>> 6V4 

D54?L=<E >>D<EFG64GV6 (O> 6=GFDVL=VE, F4> V 7>6=VL=VE). ' ?4D4?5?L=><G D56<<V 



185 

>D74=V74FVO >>D<7GT 6=GFDVL=V ?D>F54GD< F4 D57?4<5=F<, 45< 5?>>G5== 74D<>=V==> 

«6>?46EO» 6 5V7=5E-?D>F5E<. 

�?O <4ELF45G64==O ?D>T>FG =5>5EV4=> 74?GG4F< =>6<E GG4E=<>V6 

(?>EF4G4?L=<>V6, >?VT=FV6, ?4DF=5DV6). &GF =45<D4T G<==>EFV «<5D5656<= 5D5>F»: 

M> 5V?LL5 >D74=V74FV= 45> >>D<EFG64GV6 ?V4>?NG4TFLEO 4> ??4FD>D<<, F> 6<M4 

FV==VEFL F4>>7> DVL5==O. �>4=>G4E G?D46?V=FV <4NFL ?V4FD<<G64F< 4>6VDG, O>4 T 

>?NG>6<< 5?5<5=F>< D>7?>4V?5=<E D5TEFDV6. �?O 755D565==O EF45V?L=>EFV E<EF5<< 

D>77>DF4TFLEO ?D>F5E 557?5D5D6=>7> 64>E>>=4?5==O, >>?< =4 >E=>6V 7V5D4=<E 44=<E 

(?>7-D4=?V6, 6V47G>V6 >>D<EFG64GV6) 6=>EOFL >>D<7G64==O 45> 4>44NFL =>6V 

DG=>FV>=4?L=V <>4G?V. 

6. �FV=>4 4>67>EFD>>>6>7> 6??<6G F4 V=EF<FGFV>=4?V74FVO V==>64FV=. 

�465DL4?L=<< >D>>>< G F<>?V 6?D>64465==O EF4T E<EF5<4F<G=4 >FV=>4 ROI (Return 

on Investment), TCO (Total Cost of Ownership) F4 V=L<E DV=4=E>6<E ?>>47=<>V6. 

�=4?V7GNFLEO F4>>6 =5?DO<V 6<7>4<, F4>V O> ?>?V?L5==O V<V46G >><?4=VW, 

D>D<G64==O =>6<E 5>>E<EF5< 45> ?V46<M5==O >64?VDV>4FVW ?5DE>=4?G. 

�4 FL><G 5F4?V >><?4=VO =5DV4>> ?D<=<4T DVL5==O ?D> <4ELF45G64==O 

5?>>G5==-DVL5=L =4 V=LV ?V4D>74V?< 45> ?D> V=F57D4FVN 7 ??4FD>D<4<< ?4DF=5DV6, 

EF6>DNNG< <V6>D74=V74FV==V G< =46VFL <V674?G756V 5?>>G5==-<5D56V. �> EGFV, 6 

>><?4=VW D>D<GTFLEO 6=GFDVL=O >G?LFGD4 V==>64FV=, 45 5?>>G5== D>77?O44TFLEO O> 

>4<= V7 >?NG>6<E 5?5<5=FV6 EFD4F57VW F<DD>6>W FD4=ED>D<4FVW. 

�7V4=> V=D>D<4FVTN PixelCrayons, <V=V<4?L=4 64DFVEFL EF6>D5==O 5?>>G5== 

DVL5==O <>65 >>?<64F<EO 6 4V4?47>=V 6V4 20 F<EOG 4> 50 F<EOG 4>?4DV6, F>4V O> 

<4ELF45=<= >>D?>D4F<6=<= ?D>T>F G4EF> ?5D56<MGT 200 F<EOG 4>?4DV6 G< =46VFL 

5V?LL5 3 74?56=> 6V4 DV6=O V=F57D4FVW F4 >V?L>>EFV 74?GG5=<E EF5=>E>?45DV6 [104]. 

%G>G?=4 64DFVE=4 <>45?L (TCO) ?D< 6?D>64465==V 5?>>G5==G 6>?NG4T F4>V 

>><?>=5=F<: 

1. $>7D>5>4 �� V EF6>D5==O 4DEVF5>FGD<: 

« 74D??4F< D>7D>5=<>V6, F5EFG64?L=<>V6, DevOps-D4EV6FV6, D4EV6FV6 7 

557?5><; 
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« 6<FD4F< =4 ?VF5=7VW (O>M> 6<>>D<EF>6GNFLEO >>D?>D4F<6=V 5?>>G5==-

??4FD>D<< =4 >LF4?F Hyperledger, Quorum G< Corda). 

2. �=F57D4FVO 7 =4O6=<<< �&-E<EF5<4<<: 

« <>4<DV>4FVO 45> >=>6?5==O 6=GFDVL=VE 547 44=<E, ERP-E<EF5<, CRM-

<>4G?V6; 

« =4?4LFG64==O API F4 7>6=VL=VE E5D6VEV6 4?O >5<V=G 44=<<<. 

3. �=DD4EFDG>FGD4: 

« 6<FD4F< =4 E>EF<=7 (E<4D=V DVL5==O, 6?4E=V E5D65D<) F4 <4ELF45G64==O 

<5D56V 6G7?V6; 

« 74557?5G5==O 557?5>< F4 D575D6G64==O 44=<E. 

4. '?D46?V==O 7<V=4<< = =46G4==O ?5DE>=4?G: 

« FD5=V=7< M>4> 4DEVF5>FGD< 5?>>G5==G, E<4DF->>=FD4>FV6, <5F>4V6 

>D<?F>7D4DVW; 

« >>=EG?LF4FVW V7 7>6=VL=V<< 5>E?5DF4<<, 4G4<F 557?5><, ND<4<G=V 

?>E?G7<. 

5. �5E?G7>6G64==O F4 ?V4FD<<>4: 

« ?>EFV==5 6V4EF565==O EF4=G 5?>>G5==-E<EF5<<, >=>6?5==O ?D>F>>>?G, 

GEG=5==O 6D47?<6>EF5=; 

« F5E=VG=4 ?V4FD<<>4 >>D<EFG64GV6 F4 74?GG5=<E ?4DF=5DV6. 

�46?<6> D>77?O44F< 6<FD4F< G 4<=4<VFV = 6D4E>6G64F< ?>F5=FV==V 6<7>4<, O>-

>F: 

1. %>>D>G5==O FD4=E4>FV==<E 6<FD4F (=4?D<>?44, 7<5=L5==O ?>FD55< G FD5FVE 

EF>D>=4E). 

2. �<5=L5==O >?5D4FV==<E D<7<>V6, ?>6¾O74=<E V7 L4ED4=EF6>< G< ?><<?>4<< 

6 4>>G<5=F4FVW. 

3. �V46<M5==O D5?GF4FV==<E 4<6V45=4V6 (V==>64FV==<= 5D5=4, 74?GG5==O 

V=65EF>DV6). 

�474?><, 4?O D4FV>=4?L=>W EFD4F57VW 6?D>64465==O 5?>>G5==G 4>FV?L=> 

6<>>=G64F< ?>>D>>>6<= ?5D5EV4 6V4 Proof of Concept 4> <4?>7> ?D>T>FG, 4 44?V 3 4> 

<4ELF45G64==O F4 >?F<<V74FVW. �D46<?L=4 >FV=>4 6<FD4F 74557?5GGT ?D>7>DVEFL 
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V=65EFG64==O, 4 E<EF5<=5 ?>DV6=O==O 7 4?LF5D=4F<6=<<< F5E=>?>7VO<< 4>76>?OT 

G=<>=GF< «=44<VD=>7> E4=?G», >>?< 5?>>G5== G?D>6446GTFLEO ?<L5 G5D57 =>7> 

«<>4=VEFL» 45> PR-6<7>4< 557 D54?L=>7> 5V7=5E-?V4�DG=FO. 

'E?VL=5 6?D>64465==O 5?>>G5==G 74?56<FL 6V4 D4FV>=4?L=>7> D>7?>4V?G = 

6<>>D<EF4==O D5EGDEV6 ?V4?D<T<EF64: DV=4=E>6<E, ?N4EL><E, F5E=VG=<E, 

>D74=V74FV==<E F>M>. �E>5?<6>EFV 5?>>G5==G (45F5=FD4?V74FVO, ?>FD554 G 

557?5>>6<E ?D>F>>>?4E, E>?44=4 4DEVF5>FGD4) 6<EG64NFL ?V46<M5=V 6<<>7< 4>: 

1. �64?VDV>4FVW ?5DE>=4?G. �5>5EV4=V D>7D>5=<>< 7 4>E6V4>< ?D>7D4<G64==O 

E<4DF->>=FD4>FV6 (=4?D<>?44, Solidity 4?O Ethereum, Chaincode 4?O Hyperledger), 

>D<?F>7D4D<, E<EF5<=V 4=4?VF<><, M> D>7G<VNFL D>7?>4V?5=V E<EF5<<. 

2. �=GG>>EFV IT-V=DD4EFDG>FGD<. �?>>G5== EF6>DNT 4>44F>>65 =464=F465==O 

=4 E5D65D=V ?>FG6=>EFV, 4 F4>>6 ?>FD55GT =44V==>7> >4=4?G 76¾O7>G <V6 6G7?4<<. 

3. '?D46?V=EL>>W ?V4FD<<><. �?D>64465==O V==>64FV= G4EF> EF<>4TFLEO 7V 

E?D>F<6><, >E>5?<6> O>M> =5<4T GVF>>7> D>7G<V==O 6<7V4 45> VE=GT >EFD4E ?5D54 

7<V=4<< 5V7=5E-?D>F5EV6. &><G 646?<6>N T D>?L F>?<5=546<5=FG 6 4D7G<5=F4FVW = 

>><G=V>4FVW 7<V=, 74557?5G5==V 5N465FV6, D>D<G64==V E?V?L=>7> 54G5==O. 

4. �V6DG=>FV>=4?L=>W E?V6?D4FV. �E>V?L>< 5?>>G5== ?D>=<7GT DV7=V 

?V4D>74V?< (IT, ND<4<G=<=, ?>7VEF<G=<=, DV=4=E>6<=) = =46VFL >>D4>=< >><?4=VW 

(74?GG4T ?>EF4G4?L=<>V6, >?VT=FV6, 45D646=V GEF4=>6<), =5>5EV4=4 =4?47>465=4 

E<EF5<4 674T<>4VW. 

5. �5DG64==O D<7<>4<<. �><?4=VO ?>6<==4 74744?57V4L ?D>4G<4F< EFD4F57VW =4 

6<?44>> F5E=VG=<E G< D57G?OF>D=<E 7<V= (=4?D<>?44, 7<V=4 =>D< M>4> 74E<EFG 

44=<E, >5<565==O 6 V=>75<=V= ND<E4<>FVW). 

$>?L >D74=V74FV==>W >G?LFGD< F4>>6 T >?NG>6>N: GE?VE 74?56<FL 6V4 F>7>, G< 

7>F>6V ?D4FV6=<>< ?5D5=F< =4 =>6<= D>D<4F D>5>F<, G< 744F=4 >><?4=VO L6<4>> 

5>E?5D<<5=FG64F< = EF46<F<EO 4> =5644G O> 4> G4EF<=< =46G4?L=>7> ?D>F5EG. ' 

?D>F<?56=><G 6<?44>G 5?>>G5==-?D>T>F< D<7<>GNFL 74?<L<F<EO =4 EF44VW 

45<>=EFD4FV==>7> ?D>F>F<?G. 

&4><< G<=><, EFD4F57VG=V D5>><5=44FVW 4?O 6?D>64465==O 5?>>G5==G 6 DV7=<E 

F<?4E ?V4?D<T<EF6 547GNFLEO =4 6<6465=><G ?>T4=4==V F5E=>?>7VG=>W 5>E?5DF<7<, 



188 

>D74=V74FV==>W 7DV?>EFV F4 >>>?5D4FVW V7 7>6=VL=V<< EF5=>E>?45D4<<. 'E?VL=V >5=E< 

E6V4G4FL, M> 5?>>G5== <>65 EF6>D<F< EGFFT6G 4>44=G 64DFVEFL V =46VFL 7<V=<F< 

>>=>GD5=F=V ?D46<?4 7D< 6 74?G7V. �>4=>G4E =5644?5 45> =5?D>4G<4=5 

6?D>64465==O ?D<76>4<FL 4> 74=6<E 6<FD4F F4 D5?GF4FV==<E D<7<>V6. 

�?NG>6<= 6<E=>6>>: 5?>>G5== 3 F5 =5 ?D>EF> G5D7>64 F5E=>?>7VG=4 >?FVO, 4 

V=EFDG<5=F V7 65?<><< ?>F5=FV4?>< EFD4F57VG=>7> 6??<6G. �>7> 6?D>64465==O 

6<<474T >><??5>E=>7>, 5474F>DV6=56>7> ?V4E>4G, M> ?>G<=4TFLEO 7 GVF>>7> 54G5==O 

F4 4=4?V7G ?>FD55 V 7465DLGNFLEO EF6>D5==O< EF4?<E 5?>>G5==-5>>E<EF5<, 45 

6<7D4NFL GEV 74?GG5=V EF>D>=<. 

�?O D>D<G64==O D5>><5=44FV=, M>4> 6?D>64465==O 5?>>G5==G 646?<6> 

D>77?O44F< D57G?LF4F< >FV=>< G >>=F5>EFV 7474?L=>W EFD4F57VW 5V7=5EG. �D>F5, >FV=>4 

7>F>6=>EFV T 646?<6<< 5F4?>< =4 L?OEG 4> GE?VL=>7> 6?D>64465==O 5?>>G5==-

F5E=>?>7VW 6 5V7=5E ?D>F5E<. 

&5E=>?>7VO 5?>>G5==G <4T 65?<><= ?>F5=FV4? 4?O FD4=ED>D<4FVW 5V7=5EG. 

�474F> >><?4=V= F5 GE6V4><?NNFL, ?D>F5 =5 6?D>6446GNFL 5?>>G5== 6 E6>N 

4VO?L=VEFL, G5D57 DO4 D4>F>DV6. �4?D>?>=>64=4 =4<< <>45?L 4>76>?OT >><?4=VO< 

4=4?V7G64F< E6>N 7>F>6=VEFL 4> 6?D>64465==O 5?>>G5==G F4 ?D<=<4F< >57DG=F>64=V 

DVL5==O, M> 4>76>?<FL <V=V<V7G64F< D<7<>< F4 5D5>F<6=> D>7?>4V?OF< D5EGDE<. 

�4=4 <>45?L 6D4E>6GT 674T<>4VN FDL>E >E=>6=<E 4E?5>FV6: F5E=>?>7VW, >D74=V74FVW 

F4 7>6=VL=L>7> E5D54>6<M4. 

�?O D>76<F>G <>45?V >FV=>< 7>F>6=>EFV 4> 6?D>64465==O 5?>>G5==G F4 WW 

?D4>F<G=>7> 74EF>EG64==O =5>5EV4=> ?D>65EF< ?>44?LLV 4>E?V465==O, 6>?NG4NG< 

D>7D>5>G >?<FG64?L=<>V6 F4 5V?LL 45F4?L=<= 4=4?V7 D4>F>DV6. 

�F65, >E=>6=V 6<E=>6>< ?>?O74NFL 6 F><G, M> 5?>>G5== T 646?<6>N 

F5E=>?>7VTN 4?O 5V7=5EG, 4?5 6?D>64465==O WW 6<<474T >57DG=F>64=>7> ?V4E>4G, 

4=4?V7G 7>F>6=>EFV F4 G?D46?V==O D<7<>4<<. 

�D>6545=5 G ?V4D>74V?4E 2.2 F4 3.1 4>E?V465==O =4 >E=>6V 5>E?5DF=<E 

>?<FG64=L, 4 F4>>6 EFDG>FGDG64==O F4 6<7=4G5==O 7=4G<<>EFV <5F>4>< 4=4?V7G 

VTD4DEV= D4>F>DV6, M> =4=5V?LL EGFFT6> 6??<64NFL =4 7474?L=<= ?>>47=<> 

(>>5DVFVT=F) 7>F>6=>EFV ?V4?D<T<EF64 4> 6?D>64465==O 5?>>G5==-F5E=>?>7V=, 
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?>FD55GT, =4 =4LG 4G<>G, ?>44?LL>7> D>76<F>G G =4?DO<V 6<4V?5==O F<?V6 

?V4?D<T<EF6 74 EFG?5=5< 7>F>6=>EFV 4> 5D5>F<6=>7> 6?D>64465==O 5?>>G5==. 

�<>>D5<?5==O F4><E F<?V6 =4 =4G>>6> >57DG=F>64=V=, >5¾T>F<6=V= >E=>6V, <4?> 5 

?D4>F<G=5 7=4G5==O, >E>V?L>< 4464?> 5 7<>7G ?V4?D<T<EF64< ?VE?O 5>E?5DF=>7> 

4V47=>EFG64==O ?>F>G=>7> EF4=G 7>F>6=>EFV 4> 6?D>64465==O 5?>>G5==-F5E=>?>7V= 

5G4G64F< 6V4?>6V4=G EFD4F57VN D>76<F>G 7 6D4EG64==O< =5>5EV4=>EFV =4D>MG64==O 

?>F5=FV4?G F<E G< V=L<E D4>F>DV6, >D<F<G=> =5>5EV4=<E 4?O 74557?5G5==O G 

?>44?LL><G FV?L>6>7> DV6=O 7>F>6=>EFV. � ?D4>F<G=>7> ?>7?O4G F5 E?D<O?> 5 F4>>6 

>D4MV= D5EGDE=V= 74557?5G5=>EFV V=65EF<FV==<E ?D>T>FV6 F4 ?D>7D4< 6?D>64465==O 

5?>>G5==-F5E=>?>7V=, >?F<<V74FVW >>LF>D<EV6 6<FD4F 74 F4><<< ?D>T>F4<<, 

?V46<M5==N >57DG=F>64=>EFV ?D>7=>7=<E ?>>47=<>V6 5D5>F<6=>EFV, 7=<65==N 

?D>T>F=<E D<7<>V6. �=EF<FGFV>=4?V74FVO F<DD>6<E FD4=ED>D<4FV= ?5D5454G4T 

6D4EG64==O FV?>7> DO4G D4>F>DV6, E5D54 O><E >D74=V74FV==4 >G?LFGD4, =>D<4F<6=>-

?D46>64 5474, F5E=>?>7VG=4 V=DD4EFDG>FGD4, EFD4F57VW G?D46?V==O >44D4<<. ' FV?><G 

7>E5D5465==O =4 DV=4=EG64==V 6<FD4F =4 D4>F>D<, 4> 75V?LL5==O O><E =4=5V?LL 

GGF?<6<= 7474?L=<= ?>>47=<> 7>F>6=>EFV ?V4?D<T<EF64 4> 6?D>64465==O 5?>>G5==-

F5E=>?>7V=, 6V4?>6V44T ?D<=F<?4< 74557?5G5==O 5D5>F<6=>EFV, >>?< ?D< 

=4=<5=L<E 6<FD4F4E 4>EO74TFLEO =4=5V?LL<= ?>7<F<6=<= 5>>=><VG=<= 5D5>F. 

�5F>N FVTW G4EF<=< 4>E?V465==O T ?D>6545==O F<?>?>7V74FVW E<FG4FV= 

7>F>6=>EFV ?V4?D<T<EF6 4> 5D5>F<6=>7> 74?D>64465==O 5?>>G5==-F5E=>?>7V=, 

6<4V?5==O F<?V6 ?V4?D<T<EF6 74 EFG?5=5< 7>F>6=>EFV 6<>>D<EF>6G64F< F5E=>?>7VW 

5?>>G5== G DV7=<E DG=>FV>=4?L=<E ED5D4E E6>TW 4VO?L=>EFV (4 E4<5 F4>V, M> <4?< 5 

7=4G<<V 6V4<V==>EFV G >><5V=4FVOE DV7=<E D4>F>DV6 FV?L>6>W DG=>FVW <>45?V) F4 

6<7=4G5==O =4 FV= >E=>6V =>D<4F<6=<E D5>><5=4>64=<E <56 7=4G5=L 7474?L=>7> 

?>>47=<>4 7>F>6=>EFV ?V4?D<T<EF64 4> 6?D>64465==O 5?>>G5==-F5E=>?>7V=. 

�V?>F574 4>E?V465==O ?>?O74T G =4O6=>EFV 74?56=>EFV 7<V= 7=4G5==O 

7474?L=>7> ?>>47=<>4 7>F>6=>EFV ?V4?D<T<EF64 4> 5D5>F<6=>7> 6?D>64465==O 

5?>>G5==-F5E=>?>7V= 6V4 ?>7<F<6=>7> >><??5<5=F4D=>7> 6??<6G D4>F>DV6, M> 

>5G<>6?NNFL F<? 7>F>6=>EFV ?V4?D<T<EF64 4> 6?D>64465==O 6V4?>6V4=<E 

F5E=>?>7V=. %GF=VEFL >><??5<5=F4D=>EFV ?>?O74T G 674T<>4VW 5?5<5=FV6 E<EF5<<, 74 
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O>>W 6>=< 74?564FL >4<= 6V4 >4=>7> V 4>?>6=NNFL >4<= >4=>7>, 74?<L4NG<EL ?D< 

FL><G 6V4=>E=> E4<>EFV==<<< [5]. �V4F65D4<F< 7V?>F57G ?D> ?>7<F<6=<= 

>><??5<5=F4D=<= 6??<6 D4>F>DV6 <>6=4, 6<O6<6L< 74?56=VEFL <V6 7D>EF4==O< 

7=4G5==O 7474?L=>7> ?>>47=<>4 7>F>6=>EFV 4> 6?D>64465==O 74 ?56=>W >><5V=4FVW 

D4>F>DV6 <>45?V, O>G <>6=4 ?>7=4G<F< O> ?56=<= F<? 7>F>6=>EFV 4> 5D5>F<6=>7> 

6?D>64465==O, ?>DV6=O=> V7 7=4G5==O< ?>>47=<>4 7>F>6=>EFV 74 G<>6 V=L>W 

>><5V=4FVW D4>F>DV6, V7 V<VF4FVTN EF>E4EF<G=>W, =<>6VD=VE=>W 7<V=< GEVE D4>F>DV6 

<>45?V >4=>G4E=>. 

�V4F65D465==O G< E?D>EFG64==O E?D4654?<6>EFV 7V?>F57< ?D> 

>><??V<5=F4D=VEFL D4>F>DV6 6??<6G =4 7>F>6=VEFL ?V4?D<T<EF6 4> 5D5>F<6=>7> 

6?D>64465==O 5?>>G5==-F5E=>?>7V= 74V=E=N64F<<5FLEO =4 >E=>6V 4=4?V7G 

GGF?<6>EFV F4 D4=7>6>W >>D5?OFVW 7474?L=>7> >>5DVFVT=F4 7>F>6=>EFV 4> 

6?D>64465==O F4 >5D4=<E >><5V=4FV= ?5D56464NG<E D4>F>DV6 6??<6G (O>V 

>5G<>6?NNFL F<? 7>F>6=>EFV 4> 6?D>64465==O). 

' E>4V 4>E?V465==O ?>5G4GT<> EF>E4EF<G=G V<VF4FV==G <>45?L, M> 

?5D5454G4F<<5 64DVN64==O >FV=N64==O 74 5 54?L=>N L>4?>N ?>F>G=<E 7=4=L ?D> 

F5E=>?>7VN, F5E=>?>7VG=<E, >D74=V74FV==<E F4 D4>F>DV6 E5D54>6<M4, M> 

>5G<>6?NNFL 7>F>6=VEFL 4> 5D5>F<6=>7> 6?D>64465==O 5?>>G5==-F5E=>?>7V= 

?V4?D<T<EF6>< 74 15-<4 D4>F>D4<< FV?L>6>W DG=>FVW <>45?V. �>5G4>64 <>45?V F4 

?D>6545==O V<VF4FV==>7> <>45?N64==O 74V=E=N64?<EL 74 F4><<< 5F4?4<<. 

1. �<7=4G5==O 74?56=>W F4 =574?56=<E 7<V==<E <>45?V. �?NG>6<< 

?>>47=<>>< <>45?V T 7474?L=<= ?>>47=<> 7>F>6=>EFV ?V4?D<T<EF64 4> 6?D>64465==O 

5?>>G5==-F5E=>?>7V=, D>D<G?4 D>7D4EG=>G O>>7> D>7D>5?5=4 G ?V4D>74V?V 3.1 

4<E5DF4FV==>W D>5>F< (4<6. D>D<G?G 3.13) 

45: 

Bc_Adoption 3 7474?L=<= ?>>47=<> 7>F>6=>EFV ?V4?D<T<EF64 4> 6?D>64465==O 

F5E=>?>7VW; 

3 >FV=>4 DV6=O ?>F>G=<E 7=4=L ?D> F5E=>?>7VN, 54?V6; 

3 >FV=>4 F5E=>?>7VG=<E D4>F>DV6 (6V4=>E=4 ?5D56474, EG<VE=VEFL, E>?44=VEFL, 

6<?D>5G64=VEFL, E?>EF5D56G64=VEFL), 54?V6;  
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3 >FV=>4 >D74=V74FV==<E D4>F>DV6 (>D74=V74FV==4 7>F>6=VEFL, D>7<VD 

>D74=V74FVW, ?V4FD<<>4 6<M>7> >5DV6=<FF64, 6V> >D74=V74FVW), 54?V6;  

 3 >FV=>4 D4>F>DV6 E5D54>6<M4 (V=F5=E<6=VEFL >>=>GD5=FVW, F<E> 7>6=VL=VE 

EF5=>E>?45DV6, D57G?OF>D=4 =56<7=4G5=VEFL, ?>?5D54=O E?V6?D4FO 7 V=L<<< 

74FV>46?5=<<< EF>D>=4<<, <4ELF45 5V7=5E-5>>E<EF5<<), 54?V6. 

�F65, >?NG>6>N 74?56=>W 7<V==>N <>45?V T 7474?L=<= ?>>47=<> 7>F>6=>EFV 

?V4?D<T<EF64 4> 6?D>64465==O 5?>>G5==-F5E=>?>7V=, =574?56=<<< 7<V==<<<, 

7=4G5==O O><E 747=464F<<GFL V<VF4FV==<E EF>E4EF<G=<E 7<V= G 6>474=<E <564E 

(>FV=>> G 54?4E 74 5 54?L=>N L>4?>N), 5G4GFL 15 D4>F>DV6 <>45?V, 7>>D5<4: 3 DV65=L 

?>F>G=<E 7=4=L ?D> F5E=>?>7VN; F5E=>?>7VG=V D4>F>D<: 3 6V4=>E=4 ?5D56474; 3 

EG<VE=VEFL; 3 E>?44=VEFL; 36<?D>5G64=VEFL; 3 E?>EF5D56G64=VEFL; >D74=V74FV==V 

D4>F>D<: 3 >D74=V74FV==4 7>F>6=VEFL; 3 D>7<VD >D74=V74FVW; 3 ?V4FD<<>4 6<M>7> 

>5DV6=<FF64; 3 6V> >D74=V74FVW; D4>F>D< E5D54>6<M4: 3 V=F5=E<6=VEFL >>=>GD5=FVW; 3 

F<E> 7>6=VL=VE EF5=>E>?45DV6; 3 D57G?OF>D=4 =56<7=4G5=VEFL; 3 ?>?5D54=O 

E?V6?D4FO 7 V=L<<< 74FV>46?5=<<< EF>D>=4<<; 3 <4ELF45 5V7=5E-5>>E<EF5<<. 

2. �<5VD ?D>7D4<=>7> 74557?5G5==O 4?O ?D>6545==O D>7D4EG=>V6 ?> <>45?V. 

�?O D54?V74FVW V<VF4FV==>7> <>45?N64==O >5D4=> ?D>7D4<G Oracle Crystal Ball [142], 

M> <4T DO4 ?5D5647, ?>DV6=O=> V7 L45?>=>< >>D<EFG64G4 G MS Excel, EF6>D5=<< ?V4 

>>=>D5F=5 74644==O, M>4> 7DGG=>EFV ?D>6545==O V<VF4FV==>7> <>45?N64==O F4 

6<6545==O V 6V7G4?V74FVW =>7> D57G?LF4FV6 4?O 4=4?V7G [133, E. 433-435]. 

3. �D<7=4G5==O E4D4>F5DG D>7?>4V?G =<>6VD=>EF5= F4 <56 7<V=< 7=4G5=L 74 

=574?56=<<< D4>F>D4<</?4D4<5FD4<< <>45?V. �D4E>6GNG< 6G7L><= 4V4?47>= 7<V=< 

7=4G5=L F4 6?4E=5 F<? 44=<E (5>E?5DF=V >FV=>< G 54?4E) O> >E=>6=<= 5G?> 67OF> 

FD<>GF=<= D>7?>4V? =<>6VD=>EF5=. �<E>><= DV65=L 5>E?5DF=<E >FV=>> 74 >>6=<< 

D4>F>D>< 7=4E>4<6EO 6 <564E 6V4 4 4> 5, E5D54=V= 3 6V4 3 4> 4 V =<7L><=, 6V4?>6V4=>, 

3 6V4 1 4> 3 54?V6. 

4. �<7=4G5==O 4>FV?L=>W >V?L>>EFV ?D>7>=V6 (5>E?5D<<5=FV6, V<VF4FV=) <>45?V. 

�E>V?L>< 4>E?V4=5 75V?LL5==O >V?L>>EFV ?D>7>=V6 <>45?V =5 6??<64?> =4 

?V46<M5==O F>G=>EFV D57G?LF4FV6 F4 =5 7<V=N64?> D57G?LF4F< 4=4?V7G GGF?<6>EFV 

(6V4>5D465==O EFG?5=O 6??<6G >>D5<<E D4>F>DV6 =4 >?NG>6<= ?>>47=<> <>45?V, 
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74?56=G 7<V==G), 5G?> >5D4=> 547>6<= 64DV4=F, M> ?D>?>=GTFLEO ?D>7D4<>N 74 

74<>6GG64==O<, 4 E4<5 500 5>E?5D<<5=FV6. 

5. �>?5D54=T 6<>>D5<?5==O >><5V=4FV= 7>F>6=>EFV ?V4?D<T<EF6 4> 

6?D>64465==O 5?>>G5==-F5E=>?>7V= V7 ?5D56464NG<< G< =54>EF4F=V< D>76<F>>< 

F<E G< V=L<E D4>F>DV6. 

�<VF4FV==5 <>45?N64==O 7<V=< 5>E?5DF=<E >FV=>> 7 <5F>N 7¾OEG64==O WE 

6??<6G =4 7=4G5==O 7474?L=>7> ?>>47=<>4 7>F>6=>EFV ?V4?D<T<EF64 4> 5D5>F<6=>7> 

6?D>64465==O F5E=>?>7V= 5?>>G5== 74V=E=N64?>EL 6V4>>D5<?5=> 74 ED>D<>64=<<< 

>><5V=4FVO<< DV6=V6 >FV=N64==O (=<7L><<, E5D54=V< F4 6<E>><<) D4>F>DV6 <>45?V 6 

D4<>4E WE 7DG? 3 DV6=O ?>F>G=<E 7=4=L ?D> F5E=>?>7VN; F5E=>?>7VG=<E D4>F>DV6; 

>D74=V74FV==<E D4>F>DV6 F4 D4>F>DV6 E5D54>6<M4. 

�FV=>< 6 54?4E 6EF4=>6?N64?<EL O> 7=4G5==O E5D54<=< >>6=>7> >FV=>G=>7> 

V=F5D64?G (=<7L>>7>, E5D54=L>7> F4 6<E>>>7>). �D< ?D<7=4G5==V >FV=>> GEVE 

D4>F>DV6 V7 7DG? 0, 1, 2 F4 3, ?> O><E 5G?> ED>D<>64=> >><??5<5=F4D=V >><5V=4FVW 

4?O >>6=>7> >>D5<>7> F<>?G V<VF4FVW, =4 =<7L>><G, E5D54=L><G 45> 6<E>>><G DV6=OE 

(6V4?>6V4=> 4> 4>44F>G �) V7 64DV4FVTN 6 <564E ?>G4F>G F4 >V=FO >FV=>G=>7> 

V=F5D64?G, ?> D5LFV D4>F>DV6 V7 V=L<E 7DG?, O>V =5 5G?< 6>?NG5=V 4> >><5V=4FVW, 

>FV=>< 6EF4=>6?N64?<EL =4 E5D54=L><G DV6=V 3,5 54?< V7 64DV4FVTN 6V4 1 4> 5 54?V6.  

�D< ?D4>F<G=><G 6<>>D<EF4==V <>45?V 7>F>6=>EFV ?V4?D<T<EF64 4> 

6?D>64465==O 5?>>G5==-F5E=>?>7V=, 4 E4<5 74V=E=5==V >FV=N64==O D4>F>DV6, =4 

=4LG 4G<>G, <4T 5GF< ?D>6545=5 >?<FG64==O >5DV6=<>V6 4?O 6<7=4G5==O DV6=O 

?>F>G=<E 7=4=L ?V4?D<T<EF64/>D74=V74FVW ?D> 5?>>G5==-F5E=>?>7VW, O>V <>6GFL 

74EF>E>6G64F<EL 4?O FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 F4 ?V46<M5==O 5D5>F<6=>EFV 

DG=>FV>=G64==O. 'EV V=LV D4>F>D< <4NFL >FV=N64F<EL =4 ?V4?D<T<EF6V/>D74=V74FVW 

5>E?5DF=<< L?OE><, V7 74?GG5==O< D4EV6FV6, O>V =444?V 557?>E5D54=L> 

74=<4F<<GFLEO 6?D>64465==O<, 7 6D4EG64==O< EFG?5=O V=F5=E<6=>EFV >7=4> ?> 

>>6=><G V7 D4>F>DV6. 

6. �4V=E=5==O V<VF4FV=, 4=4?V7 F4 V=F5D?D5F4FVO >FD<<4=<E D57G?LF4FV6 

<>45?N64==O. 
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$57G?LF4F< V<VF4FV==>7> <>45?N64==O M>4> 4V4?47>=G 7=4G5=L G 54?4E 

7474?L=>7> ?>>47=<>4 7>F>6=>EFV >><?4=VW 4> 5D5>F<6=>7> 6?D>64465==O 5?>>G5==-

F5E=>?>7V= F4 G?D46?V=EL><E 7<V= 6V4?>6V4=> 4> DV7=<E >><5V=4FV= DV6=V6 >FV=>> 

D4>F>DV6, ?>44=> G F45?. 3.6. 

&45?<FO 3.6 

�GV>G64=V E5D54=V 7=4G5==O 7474?L=>7> ?>>47=<>4 7>F>6=>EFV ?V4?D<T<EF64 4> 

6?D>64465==O 5?>>G5==-F5E=>?>7V=, 54?< 
7?/? �><5V=4FVO 7DG? 

D4>F>DV6 F4 DV65=L 
>FV=>> ?> >>D5<<E 

D4>F>D4E 7DG?< ((�) 3 
=<7L><=, (%) 3 E5D54=V=, 

(�) 3 6<E>><=)1 

�GV>G64=5 E5D54=T 
7=4G5==O 

?>>47=<>4 
7>F>6=>EFV 

?V4?D<T<EF64 4> 
6?D>64465==O �& 

%F4=44DF=
5 

6V4E<?5==O 

�V4?47>= =<>6VD=<E 
7=4G5=L 7474?L=>7> 

?>>47=<>4 7>F>6=>EFV 
?V4?D<T<EF64 4> 

6?D>64465==O �& (4?O 
99,7% 4>6VDG>7> 

V=F5D64?G) 

1 2 3 4 5 

1 F0(�) 3,00 0,25 2,253 3,75 

2 F0(%) 3,24 0,26 2,46 3 4,02 

3 F0(�) 3,38 0,25 2,63 3 4,13 

4 F1(�) 3,00 0,27 2,19 3 3,81 

5 F1(%) 3,17 0,31 2,24 3 4,1 

6 F1(�) 3,31 0,30 2,41 3 4,21 

7 F2(�) 2,71 0,22 2,05 3 3,37 

8 F2(%) 3,37 0,15 2,92 3 3,82 

9 F2(�) 3,72 0,20 3,12 3 4,32 

10 F3(�) 2,82 0,28 1,98 3 3,66 

11 F3(%) 3,30 0,26 2,52 3 4,08 

12 F3(�) 3,58 0,26 2.8 3 4,36 

13 F0(�) F1(�) 2,99 0,15 2,54 3 3,44 

14 F0(%) F1(%) 3,22 0,28 2,38 3 4,06 

15 F0(�) F1(�) 3,58 0,26 2,80 3 4,36 

16 F0(�) F2(�) 2,53 0,18 1,99 3 3,07 

17 F0(%) F2(%) 3,37 0,16 2,89 3 3,85 

18 F0(�) F2(�) 3,93 0,15 3,48 3 4,38 

19 F0(�) F3(�) 2,83 0,10 2,51 3 3,11 

20 F0(%) F3(%) 3,35 0,22 2,69 3 4,01 

21 F0(�) F3(�) 3,80 0,23 3,11 3 4,49 

22 F1(�) F2(�) 2,54 0,21 1,91 3 3,17 

23 F1(%) F2(%) 3,36 0,20 2,76 3 3,96 

24 F1(�) F2(�) 3,90 0,19 3,33 3 4,47 

25 F1(�) F3(�) 2,68 0,25 1,93 3 3,43 

26 F1(%) F3(%) 3,32 0,24 2,60 3 4,04 

27 F1(�) F3(�) 3,76 0,25 3,01 3 4,51 

28 F2(�) F3(�) 2,35 0,18 1,81 3 2,89 

29 F2(%) F3(%) 3,44 0,14 3,02 3 3,86 

30 F2(�) F3(�) 4,13 0,16 3,65 3 4,61 

31 F0(�) F1(�) F2(�) F3(�) 2,02 0,13 1,63 3 2,41 

32 F0(�) F1(�) F2(%) F3(%) 3,06 0,09 2,79 3 3,33 
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�D>4>665==O F45?. 3.6 

1 2 3 4 5 

33 F0(%) F1(%) F2(�) F3(�) 2,42 0,14 2,00 3 2,84 

34 F0(%) F1(%) F2(%) F3(%) 3,54 0,06 3,36 3 3,72 

35 F0(%) F1(%) F2(�) F3(�) 4,25 0,06 4,07 3 4,43 

36 F0(�) F1(�) F2(�) F3(�) 2,74 0,12 2,38 3 3,10 

37 F0(�) F1(�) F2(%) F3(%) 3,82 0,07 3,61 3 4,03 

38 F0(�) F1(�) F2(�) F3(�) 4,54 0,06 4,36 3 4,72 

39 F0(�) F1(�) F2(�) F3(�) 4,13 0,08 3,89 3 4,37 

40 F0(�) F1(�) F2(�) F3(�) 4,20 0,07 3,99 3 4,41 

41 F0(�) F1(�) F2(�) F3(�) 3,51 0,11 3,18 3 3,84 

42 F0(�) F1(�) F2(�) F3(�) 3,76 0,09 3,49 3 4,03 
1�D<<VF>4. �=4G5==O >FV=>> D4>F>DV6 <>45?V 6 GEVE V=L<E 7DG?4E, =5 

6>?NG5=<E 4> >><5V=4FVW, 6EF4=>6?5=> =4 E5D54=L><G DV6=V. 

�65D5?>: E>?445=> 46F>D>< =4 >E=>6V D>7D4EG=>V6 74 <>45??N 7>F>6=>EFV 

?V4?D<T<EF64 4> 6?D>64465==O 7 6<>>D<EF4==O< DG=>FVW V<VF4FV==>7> 

<>45?N64==O G Oracle Crystal Ball. 
 

�VE?O 6V4EVN64==O 5?<7L><E 74 7=4G5==O< >FV=>>, D4=6G64==O 7=4G5=L 

7474?L=>7> ?>>47=<>4 7>F>6=>EFV 74 7D>EF4==O< F4 4=4?V7G GGF?<6>EFV =>7> 7<V=< 4> 

>>D5<<E D4>F>DV6, M> 74V=E=N64?4EL 74 4>?><>7>N 4V47D4< GGF?<6>EFV F4 F45?<FL 

D4=7>6>W >>D5?OFVW, 6<4V?5=> 8 >E=>6=<E F<?V6 7>F>6=>EFV 4> 5D5>F<6=>7> 

6?D>64465==O 5?>>G5==-F5E=>?>7V= =4 ?V4?D<T<EF6V, 6V4<V==<E 74 E4D4>F5D>< 

4><V=GNG<E 7DG? D4>F>DV6 (F45?. 3.7). 

&45?<FO 3.7 

&<?< 7>F>6=>EFV ?V4?D<T<EF6V 4> 5D5>F<6=>7> 6?D>64465==O 5?>>G5==-

F5E=>?>7V=, 54?< 

7
?/? 

&<? 7>F>6=>EFV 4> 6?D>64465==O 
5?>>G5==-F5E=>?>7V= 

(74 >7=4>>N DV6=O D>76<F>G 
E>?44>6<E D4>F>DV6)  

�GV>G64=5 
E5D54=T 

7=4G5==O 
?>>47=<>4 
7>F>6=>EFV 

?V4?D<T<EF64 4> 
6?D>64465==O 

�& 

%F4=44DF=5 
6V4E<?5==O  

�V4?47>= 
=<>6VD=<E 

7=4G5=L 
7474?L=>7> 
?>>47=<>4 
7>F>6=>EFV 

?V4?D<T<EF64 4> 
6?D>64465==O �& 

1 2 3 4 5 

1 �<7L><= DV65=L D>76<F>G GEVE 
D4>F>DV6: ?>F>G=<E 7=4=L ?D> 
F5E=>?>7VN, F5E=>?>7VG=<E, 
>D74=V74FV==<E F4 =5E?D<OF?<6<E 
D4>F>DV6 E5D54>6<M4 (F0(�) F1(�) 
F2(�) F3(�)) 

2,02 0,13 1,63 3 2,41 
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�D>4>665==O F45?. 3.7 

2 �<E>><= DV65=L D>76<F>G ?>F>G=<E 
7=4=L ?D> F5E=>?>7VN F4 
F5E=>?>7VG=<E D4>F>DV6 (F0(�) 
F1(�)) 

3,58 0,26 2,80 3 4,36 

3 �<E>><= DV65=L D>76<F>G 
F5E=>?>7VG=<E D4>F>DV6 F4 
E?D<OF?<6<E D4>F>DV6 E5D54>6<M4 
(F1(�) F3(�)) 

3,76 0,25 3,01 3 4,51 

4 �<E>><= DV65=L D>76<F>G ?>F>G=<E 
7=4=L ?D> F5E=>?>7VN F4 
E?D<OF?<6<E D4>F>DV6 E5D54>6<M4 
(F0(�) F3(�)) 

3,80 0,23 3,11 3 4,49 

5 �<E>><= DV65=L D>76<F>G 
F5E=>?>7VG=<E F4 >D74=V74FV==<E 
D4>F>DV6 (F1(�) F2(�)) 

3,90 0,19 3,33 3 4,47 

6 �<E>><= DV65=L D>76<F>G ?>F>G=<E 
7=4=L ?D> F5E=>?>7VN F4 
>D74=V74FV==<E D4>F>DV6 (F0(�) 
F2(�)) 

3,93 0,15 3,48 3 4,38 

7 �<E>><= DV65=L D>76<F>G 
>D74=V74FV==<E D4>F>DV6 F4 
E?D<OF?<6<E D4>F>DV6 E5D54>6<M4 
(F2(�) F3(�)) 

4,13 0,16 3,65 3 4,61 

8 �<E>><= DV65=L D>76<F>G GEVE 
D4>F>DV6: ?>F>G=<E 7=4=L ?D> 
F5E=>?>7VN, F5E=>?>7VG=<E, 
>D74=V74FV==<E F4 E?D<OF?<6<E 
D4>F>DV6 E5D54>6<M4 (F0(�) F1(�) 
F2(�) F3(�)) 

4,54 0,06 4,36 3 4,72 

1�D<<VF>4. $V65=L >FV=>> ?> >>D5<<E D4>F>D4E 7DG?< ((�) 3 =<7L><=, (%) 3 

E5D54=V=, (�) 3 6<E>><=) 

�65D5?>: 6?4E=4 D>7D>5>4 46F>D4. 
 

' FV?><G 44=V F45?. 3.6 F4 3.7 E6V4G4FL ?D> ?V4F65D465==O 7V?>F57< M>4> 

=4O6=>EFV ?>7<F<6=>7> >><??5<5=F4D=>7> 6??<6G ?56=<E >><5V=4FV= D4>F>DV6 =4 

7D>EF4==O 7474?L=>7> ?>>47=<>4 7>F>6=>EFV 4> 6?D>64465==O 

?V4?D<T<EF6></>D74=V74FVTN 5?>>G5==-F5E=>?>7V=. �4 5G4L-O><E >><5V=4FV= 

E5D54=VE 5>E?5DF=<E >FV=>> 6<E>>>7> DV6=O (F>5F>, 6<EF46?5=<E 6 V=F5D64?V 6V4 4 4> 

5 54?V6) =4=5V?LL<= ?>7<F<6=<= >><??5<5=F4D=<= 6??<6 =4 7D>EF4==O 7474?L=>7> 

?>>47=<>4 7>F>6=>EFV ?V4?D<T<EF64/>D74=V74FVW 4> 6?D>64465==O 5?>>G5==-

F5E=>?>7V= E?D46?OT 6<E>><= DV65=L D>76<F>G GEVE D4>F>DV6, 4 F4>>6 F4><E 

D4>F>DV6, O> >D74=V74FV==V D4>F>D< F4 E?D<OF?<6V D4>F>D< E5D54>6<M4. 
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�5M> <5=L<=, 4?5 F4>>6 7=4G<<<= >5>?V?L=<= 6??<6 E?D<G<=NT 6<E>><= 

DV65=L D>76<F>G ?>F>G=<E 7=4=L ?D> F5E=>?>7VN F4 >D74=V74FV==<E D4>F>DV6. �4?V, 

74 E?44=>N, 44=V F45?<FL 45<>=EFDGNFL >><??5<5=F4D=<= 6??<6 =4 ?>>47=<> 

7>F>6=>EFV 4> 6?D>64465==O 6<E>>>7> DV6=O D>76<F>G F5E=>?>7VG=<E F4 

>D74=V74FV==<E D4>F>DV6; ?>F>G=<E 7=4=L ?D> F5E=>?>7VN F4 E?D<OF?<6<E D4>F>DV6 

E5D54>6<M4; F5E=>?>7VG=<E D4>F>DV6 F4 E?D<OF?<6<E D4>F>DV6 E5D54>6<M4; 

?>F>G=<E 7=4=L ?D> F5E=>?>7VN F4 F5E=>?>7VG=<E D4>F>DV6. 

&4><< G<=><, 74 =54>EF4F=>EFV DV6=O D>76<F>G (6<<VDO=>7> G5D57 5>E?5DF=V 

>FV=><) GEVE 45> G4EF<=< 7DG? D4>F>DV6, ?DV>D<F5F=<<< 7 F>G>< 7>DG EFD4F57VG=>7> 

D>76<F>G <4NFL 5GF< E4<5 FV D4>F>D<, O>V E?D<G<=NNFL =4=6<M<= 6??<6 =4 

7D>EF4==O ?>>47=<>4 7>F>6=>EFV 4> 6?D>64465==O 5?>>G5==-F5E=>?>7V=. 

�VEF46?5==O D4>F<G=> >FD<<4=>W 7474?L=>W >FV=>< ?D< 4V47=>EFG64==V EF4=G 

7>F>6=>EFV ?V4?D<T<EF64/>D74=V74FVW (D>7D4E>64=>W 74 D>D<G?>N 3.1) V7 >GV>G64=<<< 

E5D54=V<< F45?<G=<<< 7=4G5==O<< 7474?L=>W >FV=>< 7>F>6=>EFV 6 <564E 6V4 2,02 4> 

4,54 (6V4?>6V4=> 4> =<7L>>7> F4 6<E>>>7> DV6=O >FV=>> ?> GEVE 4 7DG?4E D4>F>DV6), 

4464F<<5 7<>7G =5 ?<L5 >E4D4>F5D<7G64F< 4>EO7=GF<= DV65=L 7>F>6=>EFV 4> 

6?D>64465==O =4 44FG >FV=N64==O (6<E>><=, E5D54=V= G< =<7L><=), 4?5 = 

E?V66V4=5EF< F5= DV65=L V7 ?56=<< F<?>< 7>F>6=>EFV (74 ?5D56464==O< D4>F>DV6 F4 

WE >><??5<5=F4D=<< 6??<6>< =4 7474?L=<= ?>>47=<>) F4 >FD<<4F< F4><< G<=>< 

>DVT=F<D< 4?O ?>44?LL>7> ?D<==OFFO =4 FV= >E=>6V EFD4F57VG=<E DVL5=L M>4> 

6?D>64465==O 5?>>G5==-F5E=>?>7V= G 5V7=5E-?D>F5E< ?V4?D<T<EF64/>D74=V74FVW. 

�F65, >4=<< V7 EGFFT6<E 74>5GF>V6 ?D>6545=>7> 4>E?V465==O EF4?> 6<O6?5==O 

?>7<F<6=>7> >><??5<5=F4D=>7> 6??<6G =<7>< D4>F>DV6 =4 7474?L=<= ?>>47=<> 

7>F>6=>EFV (Bc_Adoption). &5 >7=4G4T, M> 754?4=E>64=<= D>76<F>> F5E=>?>7VG=<E, 

>D74=V74FV==<E G<==<>V6 F4 G<==<>V6 7>6=VL=L>7> E5D54>6<M4 ?D<6>4<FL 4> 

=4=6<M>7> 7D>EF4==O V=F57D4?L=>7> ?>>47=<>4 7>F>6=>EFV F4, 6V4?>6V4=>, 4> 

GE?VL=VL>7> 6?D>64465==O 5?>>G5==G. 

'=4E?V4>> ?D>6545=>7> V<VF4FV==>7> <>45?N64==O F4 4=4?V7G (F45?.)3.6) 

ED>D<>64=> 6VEV< >E=>6=<E «F<?V6» 7>F>6=>EFV 4> 5?>>G5==-F5E=>?>7V=, M> 

DV7=OFLEO 74 >><5V=4FVO<< 6<E>><E, E5D54=VE G< =<7L><E DV6=V6 D>76<F>G 
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4>E?V46G64=<E D4>F>DV6 (7>>D5<4, ?>F>G=<E 7=4=L F0, F5E=>?>7VG=<E F1, 

>D74=V74FV==<E F2 F4 G<==<>V6 E5D54>6<M4 F3). �<O6?5=>, M> =4==<6G4 7>F>6=VEFL 

(7=4G5==O Bc_Adoption j)2,032,5) ?D<F4<4==4 F<< ?V4?D<T<EF64<, G O><E 

=54>EF4F=L> D>76<=5=V 6EV 7DG?< G<==<>V6 (F0(�), F1(�), F2(�), F3(�)). �4F><VEFL 

=4=6<MV ?>>47=<>< 7>F>6=>EFV (Bc_Adoption j)4,5) 4>EO74NFL FV >D74=V74FVW, 45 =4 

6<E>>><G DV6=V ?5D55G64NFL >4=>G4E=> ?>F>G=V 7=4==O ?D> 5?>>G5==, F5E=>?>7VG=V 

D5EGDE<, >D74=V74FV==V >><?5F5=FVW F4 E?D<OF?<65 5V7=5E-E5D54>6<M5. 

&<?>?>7V74FVO 4>76>?OT >>6=><G ?V4?D<T<EF6G: 

- 6<7=4G<F< E6V= ?>F>G=<= EF4= 7>F>6=>EFV (74 4>?><>7>N 5>E?5DF=>7> 

>FV=N64==O = D>7D4EG=>G V=F57D4?L=>7> ?>>47=<>4); 

- 7VEF46<F< >FD<<4=<= D57G?LF4F V7 6<7=4G5=<<< 6 F45?.)3.5 F4 3.6 

D5D5D5=F=<<< 4V4?47>=4<<; 

- D>7D>5<F< ?DV>D<F5F< F4 FV?L>6V ?4D4<5FD< ?>>D4M5==O (=4?D<>?44, 

?>E<?<F< >D74=V74FV==V >><?5F5=FVW, O>V =4=EGFFT6VL5 6??<64NFL =4 7474?L=<= 

?>>47=<>). 

�<E=>6>< V<VF4FV==>7> <>45?N64==O E6V4G4FL, M> >D74=V74FV==V G<==<>< 

(7>>D5<4, ?V4FD<<>4 >5DV6=<FF64, DV65=L 6=GFDVL=L>W 7>F>6=>EFV, >44D>6<= 

?>F5=FV4?) F4 G<==<>< 7>6=VL=L>7> E5D54>6<M4 (=4?D<>?44, E?D<OF?<64 

>>=>GD5=FVO, ?>?5D54=O E?V6?D4FO V7 ?4DF=5D4<<, <4ELF45 5V7=5E-5>>E<EF5<<) 

6V4V7D4NFL >?NG>6G D>?L G EFDV<>><G ?V46<M5==V V=F57D4?L=>7> ?>>47=<>4 

7>F>6=>EFV. �F65, 74 >5<565=>EFV D5EGDEV6 E4<5 ?>E<?5==O F<E G<==<>V6 =444EFL 

=4=5V?LL<= ?D<DVEF Bc_Adoption. 

�V4F65D465=>, M> 74 =<7L>>7> DV6=O >D74=V74FV==>W 7DV?>EFV (F2) 

6?D>64465==O =46VFL F5E=VG=> 4>E>>=4?<E DVL5=L <>65 GE>?44=N64F<EO 

E?D>F<6>< ?5DE>=4?G, 5D4>>< 6V4?>6V4=>W 5>E?5DF<7< F>M>. &><G D5>><5=4GTFLEO: 

« V=65EFG64F< 6 ?N4EL><= >4?VF4? 3 ?D>6545==O E?5FV4?V7>64=<E 

FD5=V=7V6, 74?GG5==O 7>6=VL=VE >>=EG?LF4=FV6, <>F<64FVN F4?4=>6<F<E D4EV6FV6 4?O 

?D<L6<4L5==O F<DD>6<E ?5D5F6>D5=L; 
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« ?>L<DN64F< V=D>D<4FVN 6E5D54<=V >><?4=VW ?D> ?5D5647< 5?>>G5==G, 

?V4>DV??NNG< WE >>=>D5F=<<< >5=E4<< (=4?D<>?44, 7=<65==O FD4=E4>FV==<E 

6<FD4F, ?D<E>>D5==O D>5>F< 7 >>=FD475=F4<<). 

/> 74E6V4GGT ?D>6545=5 4>E?V465==O, 6<E>>V >FV=>< (F3) 3 7>>D5<4, ?>?5D54=O 

674T<>4VO 7 ?4DF=5D4<<, <4ELF45 5>>E<EF5<<, V=F5=E<6=VEFL >>=>GD5=FVW 3 

E?D<ONFL 7D>EF4==N 7474?L=>7> DV6=O 7>F>6=>EFV. �4 =4?56=<E >><G=V>4FV= F4 

?>5G4>6< «4>6VDG>W» <5D56V ?>EF4G4?L=<>V6 V >?VT=FV6 5?>>G5==-?D>4G>F< <>6GFL 

?D<=>E<F< <5D5656<= 5D5>F. &><G =4 ?D4>F<FV D5>><5=4GTFLEO: 

« G>?444F< 74?G756V G< <V674?G756V E>N7<, EF6>DN64F< >>=E>DFVG<< 4?O 

E?V?L=>W D>7D>5>< F4 EF4=44DF<74FVW 5?>>G5==-DVL5=L; 

« 6?D>6446G64F< E?V?L=V ?V?>F< 7 >>=FD475=F4<<, M>5 ?5D56VD<F< 4VT6VEFL 

E<EF5<< 6 D54?L=<E G<>64E V D>74V?<F< V=65EF<FV==V D<7<><. 

�>45?L, M> ?>T4=GT D57G?LF4F< V<VF4FV= (F45?.)3.5, 3.6), =4>G=> 45<>=EFDGT: 

>D74=V74FVW, O>V ?D47=GFL L6<4>>7> 75V?LL5==O ?>>47=<>4 Bc_Adoption, <4NFL 

=4E4<?5D54 ?V4FO7=GF< FV D4>F>D<, «=54>D>76<=5=VEFL» O><E >E>5?<6> 7=<6GT 

V=F57D4?L=G >FV=>G. �5DV4>> F5 >7=4G4T: 

« 7D>EF4==O DV6=O G?D46?V=EL>>W ?V4FD<<>< (D>7¾OE=5==O D>?V 5?>>G5==G 

>5DV6=><G E>?44G, 6<4V?5==O 4>EF4F=VE >>LFV6); 

« ?>7?<5?5==O 6=GFDVL=L>7> ?>F5=FV4?G (DV6=O ?>F>G=<E 7=4=L F0) G5D57 

>E6VF=V ?D>7D4<<, E5<V=4D<, FD5=V=7<; 

« ?>E<?5==O ?4DF=5DEL>>W 674T<>4VW =4 D<=>G (D>5>F4 V7 7>6=VL=V<< 

EF5=>E>?45D4<<, EF6>D5==O/D>76<F>> 5>>E<EF5<<). 

->5 74557?5G<F< ?>5F4?=5 F4 5D5>F<6=5 6<>>D<EF4==O D5EGDEV6, 4>FV?L=> 

6?D>6446G64F<: 

1. �565?<><= 5N465F =4 EF6>D5==O Proof of Concept (>FV=>4 6<FFT744F=>EFV 

DVL5==O, F5E=VG=4 5>E?5DF<74). 

2. �5V?LL5=<= 5N465F =4 V=F57D4FVN F4 <4ELF45G64==O 6 D47V GE?VL=>7> 

?V?>FG (74?GG5==O DV=4=EG64==O ?4DF=5DV6, >D54<F=<E D5EGDEV6 G< V=65EF>DV6). 
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3. �N465F ?V4FD<<>< =4 4>67>EFD>>>6G 5>E??G4F4FVN, 557?5>G, >=>6?5==O, 7 

>7?O4G =4 L6<4>>??<==VEFL F5E=>?>7VG=<E 7<V= V ?>O6G =>6<E <5E4=V7<V6 

>>=E5=EGEG. 

� <5F>N D>D<G64==O 74?G756<E EF4=44DFV6 6?D>64465==O 5?>>G5==G 

4>FV?L=> E<EF5<4F<7G64F< =4=>D4MV ?D4>F<><, >?D4FL>64=V G ?D>6V4=<E E6VF>6<E F4 

?>>4?L=<E >><?4=VOE. $>D<G64==O ?>4V5=>7> ?5D5?V>G >5=EV6, EFDG>FGD>64=<E 74 

F<?4<< 7>F>6=>EFV ?V4?D<T<EF6, ?>?57L<FL D>7D>5>G 4>D>6=VE >4DF 4?O 

>>=>D5F=<E EF5=4DVW6 (=4?D<>?44, 6?D>64465==O E<4DF->>=FD4>FV6 G ?>7VEF<G=<E 

?4=FN74E G< 6V4EF565==O ?>EF4G4=L). 

&4><< G<=><, 5?>>G5==-F5E=>?>7VW 6>?>4VNFL 6<E>><< ?>F5=FV4?>< 4?O 

FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 F4 ?V46<M5==O >>=>GD5=F>E?D><>6=>EFV EGG4E=<E 

?V4?D<T<EF6. �>4=>G4E GE?VL=VEFL WW V=F57D4FVW 557?>E5D54=L> 74?56<FL 6V4 

754?4=E>64=>7> D>76<F>G F5E=>?>7VG=<E (F1), >D74=V74FV==<E (F2) V E5D54>6<M=<E 

(F3) G<==<>V6, 4 F4>>6 6V4 ?>G4F>>6>7> DV6=O >5V7=4=>EFV ?D> 5?>>G5== (F0). �5F>4 

V<VF4FV==>7> <>45?N64==O F4 4=4?V7G DV7=<E «F<?V6 7>F>6=>EFV» 45<>=EFDGT, M> 

>><??5<5=F4D=<= 6??<6 >>D5<<E 7DG? D4>F>DV6 T 6<DVL4?L=<< 4?O 4>EO7=5==O 

6<E>><E 7=4G5=L V=F57D4?L=>7> ?>>47=<>4 (Bc_Adoption). 

�4?D>?>=>64=4 <>45?L 4>?><474T 4V47=>EFG64F< ?>F>G=<= EF4= 7>F>6=>EFV 4> 

6?D>64465==O 5?>>G5==G, 6<>>D5<?N64F< >E=>6=V =4?DO<< D>76<F>G (74?56=> 6V4 

F>7>, O>V E4<5 D4>F>D< ?5D55G64NFL =4 =<7L>><G DV6=V) = >?F<<V7G64F< EFD4F57VG=V 

DVL5==O M>4> D>7?>4V?G DV=4=E>6<E, >44D>6<E F4 G4E>6<E D5EGDEV6.  

�D5LF>N, >><??5>E=<= ?V4EV4 4> >FV=>< 7>F>6=>EFV F4 D>D<G64==O EFD4F57VW 

44T 7<>7G ?V4?D<T<EF64< ED>D<G64F< >5�DG=F>64=<= EF5=4DV= ?5D5E>4G 6V4 

?>>4?L=<E ?V?>FV6 4> ?>6=><4ELF45=<E 5?>>G5==-DVL5=L, O>V 744F=V ?D<=5EF< 

EGFFT6<= 5>>=><VG=<= V D5?GF4FV==<= 6<7D4L 74 G<>6 ?D46<?L=>W D54?V74FVW F4 

4>FD<<4==O ?D<=F<?V6 F<DD>6>W FD4=ED>D<4FVW. 

�4 >E=>6V ?D>6545=>7> 4>E?V465==O F4 D57G?LF4FV6 V<VF4FV==>7> <>45?N64==O 

D>7D>5?5=> G7474?L=5=G >>=F5?FVN 6?D>64465==O 5?>>G5==-F5E=>?>7V= G 5V7=5E-

?D>F5E< >><?4=V=. �D4E>6GNG< DV7=G DV=4=E>6G, >D74=V74FV==G F4 F5E=>?>7VG=G 

E?D><>6=VEFL ?V4?D<T<EF6, >5�DG=F>64=> 4>FV?L=VEFL D>7?>4V?G WE =4 46V >4F57>DVW: 
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<4?V V E5D54=V ?V4?D<T<EF64 F4 65?<>V >><?4=VW. &4><= ?V4EV4 74557?5GGT 444?F4FVN 

?D>F5EG 6?D>64465==O 4> D5EGDE=<E <>6?<6>EF5= EG5¾T>FV6 7>E?>44DN64==O F4 

4>76>?OT 6<7=4G<F< >?F<<4?L=G EFD4F57VG=G FD4T>F>DVN V=F57D4FVW 5?>>G5==G 6 WE=V 

5V7=5E-?D>F5E< (F45?. 3.8). 

 

&45?<FO 3.8 

�>=F5?FVO ?D4>F<G=>W V=F57D4FVW 5?>>G5==-F5E=>?>7V= G 5V7=5E-?D>F5E< 

?V4?D<T<EF6 

�F4?< 6?D>64465==O �4?V V E5D54=V 
?V4?D<T<EF64 

�5?<>V ?V4?D<T<EF64 

1 2 3 

1. $>D<G64==O 
EFD4F57VG=>7> 54G5==O 
6?D>64465==O 5?>>G5==G 
(&��: >D74=V74FV==V 

D4>F>D< 3 ?V4FD<<>4 

>5DV6=<FF64, EFD4F57VG=4 

>DVT=F4FVO, V=F57D4FVO G 

5V7=5E-EFD4F57VN) 

- �=4?V7 D<=>G F4 
VE=GNG<E 5?>>G5==-
DVL5=L.  
- �FV=>4 ?>F5=FV==>7> 
6??<6G 5?>>G5==G =4 
5V7=5E-<>45?L.  
- SWOT-4=4?V7 
<>6?<6>EF5= V 747D>7. 

- �=F57D4FVO 5?>>G5==G 6 
>>D?>D4F<6=G F<DD>6G EFD4F57VN.  
- �<7=4G5==O 5V7=5E-?D>F5EV6 V7 
=4=5V?LL>N 6<7>4>N 6V4 
5?>>G5==G.  
- �=4?V7 D57G?OF>D=<E D<7<>V6 F4 
>>=>GD5=F=>7> E5D54>6<M4. 

2. �FV=>4 7>F>6=>EFV 
?V4?D<T<EF64 74 <>45??N 
Bc_Adoption (&��: 

F5E=>?>7VG=V, 

>D74=V74FV==V, E5D54>6<M=V 

D4>F>D<) 

�FV=>4 7>F>6=>EFV ?V4?D<T<EF64 74 F4><<< >D<F5DVO<< 
- F0 3 DV65=L ?>F>G=<E 7=4=L ?D> F5E=>?>7VN.  
- F1 3 F5E=>?>7VG=V D4>F>D<: 557?5>4, <4ELF45>64=VEFL, 
7=GG>VEFL.  
- F2 3 >D74=V74FV==V D4>F>D<: 6=GFDVL=O ?V4FD<<>4, DV=4=E>64 
7>F>6=VEFL, G?D46?V==O 7<V=4<<.  
- F3 3 D4>F>D< E5D54>6<M4: >>=>GD5=FVO, D57G?OF>D=V D<7<><, 
?4DF=5DEL>4 5>>E<EF5<4.  
- �<7=4G5==O E?45><E <VEFL V ?DV>D<F5FV6 ?V47>F>6><. 

3. �V47>F>6>4 ?5DE>=4?G 
4> 6?D>64465==O 
(&��: >D74=V74FV==V 

D4>F>D< 3 DV65=L 

>64?VDV>4FVW, G?D46?V==O 

7<V=4<<, =46G4?L=V 

V=VFV4F<6<) 

- �47>6V FD5=V=7< 4?O 
E?V6D>5VF=<>V6 ?D> 
5?>>G5==.  
- �?D>64465==O 
=46G4?L=<E <>4G?V6 M>4> 
D>5>F< 7V E<4DF-
>>=FD4>F4<< F4 
>D<?F>7D4DVTN. 

- �4ELF45=V =46G4?L=V V=VFV4F<6<: 
E5DF<DV>4FVO, >>D?>D4F<6=V 
=46G4?L=V ?D>7D4<<.  
- %F6>D5==O 6=GFDVL=L>W >><4=4< 
F<DD>6<E FD4=ED>D<4FV=. 

4. �<5VD ?V4E>4G 4> 
6?D>64465==O 
(&��: F5E=>?>7VG=V 

D4>F>D< 3 7=GG>VEFL, 

<>6?<6VEFL V=F57D4FVW, 

EG<VE=VEFL 7 VE=GNG<<< 

E<EF5<4<<) 

- �6>?NFV==<= ?V4EV4: 
<V=V<V74FVO 6<FD4F, 
6<>>D<EF4==O 7>F>6<E 
DVL5=L (API, 6V4>D<FV 
5?>>G5==<).  
- PoC (Proof of Concept) 
4?O F5EFG64==O 5V7=5E-
5D5>F<6=>EFV. 

- �64 <>6?<6V ?V4E>4<:  
1. �6>?NFV==<= ?V4EV4 3 F5EFG64==O 
5?>>G5==-DVL5=L G 6G7L><E 5V7=5E-
>?5D4FVOE.  
2. �<D5>F<6=<= ?V4EV4 3 
?>6=><4ELF45=5 D>77>DF4==O V7 
F5=FD4?V7>64=<< G?D46?V==O< V 
>4EF><V74FVTN ?V4 ?>FD55< >><?4=VW. 
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�D>4>665==O F45?. 3.8 

1 2 3 

5. $>7D>5>4 ?V?>F=>7> 
?D>5>FG (PoC) 
(&��: >D74=V74FV==V 

D4>F>D< 3 F5EFG64==O 

F5E=>?>7VG=>W 

5D5>F<6=>EFV, 

?D<==OFFO DVL5=L =4 

>E=>6V 44=<E) 

- �4?GE> >5<565=>7> 
?V?>FG =4 EF>D>==VE 
5?>>G5==-??4FD>D<4E.  
- �<<VDN64==O L6<4>>EFV, 
557?5><, 64DF>EFV.  
- �=4?V7 D57G?LF4FV6 PoC. 

- 5>E?5D<<5=F< 7 ?>EF4G4?L=<>4<< 
F4 >?VT=F4<<; 
- V=F57D4FVO G 6=GFDVL=N ERP/CRM-
E<EF5<G. 

6. �FV=>4 5D5>F<6=>EFV 
6?D>64465==O 
(&��: D4>F>D< 

E5D54>6<M4 3 D57G?OF>D=V 

>5<565==O, 5V7=5E-5D5>F) 

- $V=4=E>6V <5FD<><: ROI, NPV, TCO.  
- �?5D4FV==V <5FD<><: L6<4>VEFL >5D>5>< FD4=E4>FV=, 7=<65==O 
6<FD4F.  
- &5E=>?>7VG=V <5FD<><: ?D>4G>F<6=VEFL, <4ELF45>64=VEFL, 
EG<VE=VEFL V7 E<EF5<4<<.  
- %FD4F57VG=V <5FD<><: 6??<6 =4 >>=>GD5=F>E?D><>6=VEFL, 
?>>D4M5==O 674T<>4VW V7 ?4DF=5D4<<. 
- �FV=>4 5D5>F<6=>EFV E<4DF->>=FD4>FV6 G D54?L=<E >5=E4E. 

7. �4ELF45G64==O F4 
V=F57D4FVO 

- �>EFG?>65 D>7L<D5==O 
DG=>FV>=4?G 5?>>G5==G =4 
V=LV ?D>F5E<.  
- �<>>D<EF4==O E<4D=<E 
DVL5=L 4?O 7=<65==O 
6<FD4F. 

- ?>EFG?>65 D>7L<D5==O =4 V=LV 
5V7=5E-?V4D>74V?<.; 
- ?>6=5 6?D>64465==O 5?>>G5==-
DVL5=L G 6EN >?5D4FV==G E<EF5<G 
>><?4=VW. 

8. �=EF<FGFV>=4?V74FVO 
V==>64FV= 

- �6F><4F<74FVO 5V7=5E-
?D>F5EV6 G5D57 E<4DF-
>>=FD4>F< (=4?D<>?44, 
46F><4F<G=5 G?D46?V==O 
?>EF4G4==O<<).  
- �>=VF>D<=7 
5D5>F<6=>EFV 
6?D>64465=>7> 
5?>>G5==G. 

- %F6>D5==O 6=GFDVL=L>W 
>>D?>D4F<6=>W 5?>>G5==-
5>>E<EF5<<.  
- �=F57D4FVO E<4DF->>=FD4>FV6 G 
DV=4=E>6V >?5D4FVW, ?>7VEF<>G F4 
G?D46?V==O >>=FD4>F4<<.  
- �V674?G756V ?4DF=5DEF64 4?O 
6<>>D<EF4==O <V6>D74=V74FV==<E 
5?>>G5==-<5D56. 

�65D5?>: ED>D<>64=> 46F>D><.  

�<7=4G5=>, M> ?5DL>G5D7>6<< 5F4?>< T D>D<G64==O EFD4F57VG=>7> 54G5==O, 

O>5 �DG=FGTFLEO =4 4=4?V7V D<=>G, >FV=FV ?>F5=FV==>7> 6??<6G 5?>>G5==G =4 5V7=5E-

<>45?L F4 SWOT-4=4?V7V <>6?<6>EF5= V 747D>7. �?O 65?<><E >><?4=V= F5= ?D>F5E 

6>?NG4T V=F57D4FVN 5?>>G5==G 6 7474?L=G F<DD>6G EFD4F57VN, 6<7=4G5==O 

?DV>D<F5F=<E 5V7=5E-?D>F5EV6 4?O =>7> 74EF>EG64==O F4 >FV=>G D57G?OF>D=<E 

D<7<>V6. �4O6=VEFL EFD4F57VG=>W >DVT=F4FVW F4 ?V4FD<<>< >5DV6=<FF64 T >D<F<G=<<< 

D4>F>D4<< GE?VL=>7> ?5D5E>4G =4 5?>>G5==, M> G77>46GTFLEO 7 >>=F5?FVTN 

F5E=>?>7VG=>W, >D74=V74FV==>W F4 E5D54>6<M=>W ?V47>F>6>< ?V4?D<T<EF64 (&��). 

�FV=>4 7>F>6=>EFV ?V4?D<T<EF6 4> 6?D>64465==O 5?>>G5==G 74V=E=NTFLEO 74 

D>7D>5?5=>N <>45??N Bc_Adoption, O>4 6D4E>6GT G>F<D< >?NG>6V 7DG?< D4>F>DV6: 
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?>F>G=V 7=4==O ?V4?D<T<EF64 ?D> F5E=>?>7VN, F5E=>?>7VG=V D4>F>D<, >D74=V74FV==V 

G<==<>< F4 E4D4>F5D<EF<>< 5V7=5E-E5D54>6<M4. �<7=4G5=>, M> =4=5V?LL<= 

>><??5<5=F4D=<= 6??<6 =4 7>F>6=VEFL <4NFL >D74=V74FV==V F4 E5D54>6<M=V 

D4>F>D<, 7>>D5<4 ?V4FD<<>4 >5DV6=<FF64, DV=4=E>64 7>F>6=VEFL, EFD4F57VO 

G?D46?V==O 7<V=4<<, DV65=L >>=>GD5=FVW, ?4DF=5DEL>4 5>>E<EF5<4 F4 D57G?OF>D=V 

D<7<><. �?O 6EVE F<?V6 ?V4?D<T<EF6 >FV=>4 74V=E=NTFLEO 74 >4=4>>6<<< >D<F5DVO<<, 

M> 4>76>?OT 7VEF46?OF< WE=V ?>7<FVW F4 6<7=4G4F< =4?DO<< D>76<F>G. 

�4EFG?=<< 5F4?>< T ?V47>F>6>4 ?5DE>=4?G 4> D>5>F< 7 5?>>G5==><. �4?V F4 

E5D54=V ?V4?D<T<EF64 7>E5D546GNFLEO =4 547>6<E =46G4?L=<E <>4G?OE, O>V 

>E>??NNFL ?D<=F<?< D>5>F< E<4DF->>=FD4>FV6 F4 >D<?F>7D4DVG=<E <5E4=V7<V6. 

�5?<>V >><?4=VW D54?V7GNFL <4ELF45=V ?D>7D4<< >>D?>D4F<6=>7> =46G4==O, M> 

6>?NG4NFL E5DF<DV>4FVN, D>D<G64==O 6=GFDVL=VE >><4=4 F<DD>6>W FD4=ED>D<4FVW 

F4 E?5FV4?V7>64=V FD5=V=7< 4?O F5E=VG=>7> ?5DE>=4?G. �4?56=4 ?V47>F>6>4 ?N4EL><E 

D5EGDEV6 E?D<OT <V=V<V74FVW >D74=V74FV==>7> >?>DG F4 ?V46<M5==N 5D5>F<6=>EFV 

6?D>64465==O F5E=>?>7VW. 

�4 >E=>6V >FV=>< 7>F>6=>EFV >5<D4TFLEO ?V4EV4 4> 6?D>64465==O 5?>>G5==G. 

�4?V F4 E5D54=V ?V4?D<T<EF64 6<>>D<EF>6GNFL 56>?NFV==<= ?V4EV4, M> ?5D5454G4T 

<V=V<V74FVN 6<FD4F G5D57 6<>>D<EF4==O 7>F>6<E DVL5=L (API, 6V4>D<FV 5?>>G5==-

??4FD>D<<) F4 F5EFG64==O Proof of Concept (PoC). �?O 65?<><E ?V4?D<T<EF6 

<>6?<6<<< T 464 ?V4E>4<: 56>?NFV==<=, M> 4>76>?OT ?>EFG?>6> V=F57DG64F< 

5?>>G5==-DVL5==O 6 >>D5<V 5V7=5E-DG=>FVW, F4 4<D5>F<6=<=, M> ?5D5454G4T 

?>6=><4ELF45=5 D>77>DF4==O E<EF5<< 7 F5=FD4?V7>64=<< G?D46?V==O< F4 

>4EF><V74FVTN ?V4 >>D?>D4F<6=V ?>FD55<. �<5VD ?V4E>4G >5G<>6?NTFLEO DV6=5< 

D<7<>V6, DV6=5< F<DD>6>W 7DV?>EFV >><?4=VW F4 7>F>6=VEFN 4> <4ELF45=>7> 

6?D>64465==O. 

�VE?O 6<5>DG ?V4E>4G 74V=E=NTFLEO D>7D>5>4 ?V?>F=>7> ?D>T>FG, M> <4T =4 

<5FV F5EFG64==O F5E=>?>7VG=>W 5D5>F<6=>EFV F4 5V7=5E-4>FV?L=>EFV 5?>>G5==-

DVL5=L. �4?V ?V4?D<T<EF64 F5EFGNFL 5?>>G5== G 7>6=VL=L><G E5D54>6<MV, 

6<>>D<EF>6GNG< EF>D>==V ??4FD>D<<, F>4V O> 65?<>V >><?4=VW 6?D>6446GNFL 

5>E?5D<<5=F< 7 ?>EF4G4?L=<>4<< F4 >?VT=F4<<, V=F57DGNG< 5?>>G5== G 6=GFDVL=V 



203 

ERP- F4 CRM-E<EF5<<. �FV=>4 ?V?>F=>7> ?D>T>FG 4>76>?OT 6<O6<F< E?45>V <VEFO 

F5E=>?>7VG=>W 4DEVF5>FGD<, E>>D<7G64F< 4?7>D<F<< >>=E5=EGEG F4 6<7=4G<F< 

?>44?LLV =4?DO<< <4ELF45G64==O. 

�FV=>4 5D5>F<6=>EFV 6?D>64465==O 74V=E=NTFLEO 74 >><??5>E>< <5FD<>. 

$V=4=E>6V ?>>47=<>< (ROI, NPV, TCO) 4>76>?ONFL 6<7=4G<F< 5>>=><VG=G 

4>FV?L=VEFL, >?5D4FV==V (L6<4>VEFL FD4=E4>FV=, E>>D>G5==O 6<FD4F) 3 6<<VDOF< 

5D5>F<6=VEFL 5V7=5E-?D>F5EV6, F5E=>?>7VG=V (?D>4G>F<6=VEFL, <4ELF45>64=VEFL, 

EF45V?L=VEFL) 3 >FV=<F< F5E=VG=G ?D<44F=VEFL, 4 EFD4F57VG=V (>>=>GD5=F=V ?5D5647<, 

?>>D4M5==O 674T<>4VW 7 ?4DF=5D4<<) 3 6D4E>6GNFL 4>67>EFD>>>6V 5D5>F<. 

�>44F>>6> 4=4?V7GTFLEO 5D5>F<6=VEFL E<4DF->>=FD4>FV6 G D54?L=<E 5V7=5E->5=E4E, 

M> 4>76>?OT 6<7=4G<F< WE=V= 6??<6 =4 46F><4F<74FVN >?5D4FV= F4 >?F<<V74FVN 

6<FD4F. 

�VE?O GE?VL=>7> ?V?>F=>7> F5EFG64==O 6V45G64TFLEO <4ELF45G64==O F4 

V=F57D4FVO 5?>>G5==-DVL5=L G 5V7=5E-?D>F5E< ?V4?D<T<EF64. �4?V ?V4?D<T<EF64 

D>7L<DNNFL 6<>>D<EF4==O 5?>>G5==G ?>EFG?>6>, 74EF>E>6GNG< E<4D=V DVL5==O 

4?O 7=<65==O 6<FD4F. �5?<>V >><?4=VW V=F57DGNFL F5E=>?>7VN G >V?L>4 5V7=5E-

?V4D>74V?V6, 4 6 D47V >5D4==O 4<D5>F<6=>7> ?V4E>4G 3 D54?V7GNFL ?>6=><4ELF45=5 

6?D>64465==O 5?>>G5==G G 6EN >?5D4FV==G E<EF5<G. 

�465DL4?L=<< 5F4?>< T V=EF<FGFV>=4?V74FVO V==>64FV=, O>4 ?5D5454G4T 

74>DV??5==O 5?>>G5==-DVL5=L G 5V7=5E-?D>F5E4E >><?4=VW F4 WE V=F57D4FVN 6 

5>>E<EF5<G ?4DF=5DV6. �?O <4?<E ?V4?D<T<EF6 F5 >7=4G4T 46F><4F<74FVN >>D5<<E 

?D>F5EV6 G5D57 E<4DF->>=FD4>F< (=4?D<>?44, G?D46?V==O ?>EF4G4==O<<). �5?<>V 

>><?4=VW <>6GFL EF6>DN64F< 6=GFDVL=V >>D?>D4F<6=V 5?>>G5==-5>>E<EF5<<, 

V=F57DG64F< E<4DF->>=FD4>F< G DV=4=E>6V >?5D4FVW F4 ?>7VEF<>G, 4 F4>>6 5D4F< 

GG4EFL G <V674?G756<E 5?>>G5==-<5D564E 4?O D>7L<D5==O 5V7=5E-<>6?<6>EF5=. 

�4?D>?>=>64=4 >>=F5?FVO 74557?5GGT 444?F<6=VEFL 6?D>64465==O 5?>>G5==G 

6V4?>6V4=> 4> DV6=O D5EGDE=>W 74557?5G5=>EFV ?V4?D<T<EF6. �>=4 4>76>?OT 

6<7=4G4F< =4=5V?LL 5D5>F<6=V EF5=4DVW F<DD>6>W FD4=ED>D<4FVW, <V=V<V7G64F< 

D<7<>< F4 ?V46<MG64F< DV65=L F5E=>?>7VG=>W 7>F>6=>EFV. �<>>D<EF4==O <>45?5= 

>FV=><, F4><E O> Bc_Adoption, 4 F4>>6 EFD4F57VG=>7> ?V4E>4G 4> 6<5>DG <5F>4V6 
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6?D>64465==O, 74D4=FGT, M> ?V4?D<T<EF64 >FD<<4NFL <4>E<<4?L=G 6<7>4G 6V4 

V=F57D4FVW 5?>>G5==-F5E=>?>7V= G E6>W 5V7=5E-?D>F5E<. 

 

3.3. �>=F5?FG4?L=V 74E44< EF6>D5==O 5?>>G5==-5>>E<EF5<< =4 

=4FV>=4?L=><G DV6=V 

 
$>75G4>64 5?>>G5==-5>>E<EF5<< =4 =4FV>=4?L=><G DV6=V 6 '>D4W=V =45G64T 

6E5 5V?LL>W 4>FG4?L=>EFV 6 G<>64E 7?>54?L=>W F<DD>6>W FD4=ED>D<4FVW. �4=V 

F5E=>?>7VW 4>F<6=> 6?D>6446GTFLEO ?> 6EL><G E6VFG, V 5474F> >D4W= 665 EF6>DNNFL 

6?4E=V =4FV>=4?L=V EFD4F57VW 4?O WW 6<>>D<EF4==O. �<F4= 74?GEF<6 <5D56G 

Blockchain-based Service Network (BSN) 4?O ?>?57L5==O D>77>DF4==O 5?>>G5==-

4>44F>V6, 4 �6D>?5=EL><= %>N7 ?D4FNT =44 European Blockchain Services 

Infrastructure (EBSI) 4?O 74E<M5=<E 45D646=<E FD4=E4>FV=. � �EF>=VW 5?>>G5== 

6<>>D<EF>6GTFLEO 4?O 74E<EFG GDO4>6<E 44=<E, 4 6 %,� F4 �5?<>>5D<F4=VW 

F5E=>?>7VO 74EF>E>6GTFLEO 4?O 6V4EF565==O 557?5G=>EFV ?D>4G>FV6 F4 >>=FD>?N 74 

?>EF4G4==O< ?V>V6. �?>54?L=V FD5=4< E6V4G4FL ?D> 7D>EF4==O 4>6VD< 4> 5?>>G5==G 

O> <5E4=V7<G ?D>7>D>EFV, 557?5>< F4 5D5>F<6=>EFV.  

�D>F5, ?>?D< 7=4G=<= ?>F5=FV4?, 5?>>G5== EF<>4TFLEO 7 =<7>>N 6<>?<>V6, M> 

EFD<<GNFL =>7> L<D>>5 6?D>64465==O. &5E=>?>7VG=V ?D>5?5<< 6>?NG4NFL =<7L>G 

?D>4G>F<6=VEFL V <4ELF45>64=VEFL, >E>V?L>< >>6=4 FD4=E4>FVO 6<<474T 7=4G=<E 

>5G<E?N64?L=<E D5EGDEV6. �D46>6V 4E?5>F< 74?<L4NFLEO =5D>76¾O74=<<<, 7>>D5<4 

?<F4==O >>=DV45=FV==>EFV 44=<E, 6V4?>6V44?L=>EFV F4 D57G?N64==O >D<?F>64?NF. 

�D4> =46<G>> V D>7G<V==O F5E=>?>7VW E5D54 45D646=<E V 5V7=5E-EFDG>FGD F4>>6 

G?>6V?L=NT WW V=F57D4FVN. �DV< F>7>, V=DD4EFDG>FGD=V >5<565==O, ?>6¾O74=V 7 

=5>5EV4=VEFN 7=4G=<E V=65EF<FV= G D>77>DF4==O =4FV>=4?L=<E 5?>>G5==-??4FD>D<, 

EF6>DNNFL 54D¾TD< 4?O 45D646=<E V ?D<64F=<E V=VFV4F<6.  

' ?NF><G 2022 D>>G �5DE>6=4 $444 GE64?<?4 �4>>= «�D> 6VDFG4?L=V 4>F<6<», 

O><= 6<7=4G4T ?D46>6<= EF4FGE >D<?F>64?NF. �D>F5 F5= 74>>= =45G45 G<==>EFV 

?<L5 ?VE?O ?D<==OFFO 7<V= 4> �>44F>>6>7> >>45>EG M>4> >?>44F>G64==O >?5D4FV= 

7 6VDFG4?L=<<< 4>F<64<<. �4DF> 747=4G<F<, M> 6V4EGF=VEFL GVF><E ?D46<? 
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>?>44F>G64==O F4 ?D46>6>7> EF4FGEG >D<?F>64?NF EF6>DNT =56<7=4G5=VEFL 4?O 

V=65EF>DV6 F4 GG4E=<>V6 D<=>G. &><G ?D<==OFFO 6V4?>6V4=<E 74>>=>446G<E 7<V= T 

646?<6<< >D>>>< 4?O D>76<F>G >D<?F>64?NF=>7> D<=>G 6 '>D4W=V [36]. 

�?O 5D5>F<6=>7> 6?D>64465==O 5?>>G5==-F5E=>?>7V= 6 '>D4W=V =5>5EV4=> 

D>7D>5<F< 5?>>G5==-V=DD4EFDG>FGDG, O>4 EF4=5 >E=>6>N 4?O EF6>D5==O T4<=>W 

5>>E<EF5<< F<DD>6<E D5TEFDV6. �4DF> ?D<4V?<F< >E>5?<6G G647G 4>E?V465==O< F4 

V==>64FVO<, EF6>D5==O< ?D46>6>W F4 =>D<4F<6=>W 547<, 74?D>64465==O >E6VF=VE 

?D>7D4<, O>V ?V46<M4FL DV65=L 7=4=L V ?V47>FGNFL D4EV6FV6 4?O D>5>F< 7 

5?>>G5==><.  

%F6>D5==O ?>6=>FV==>W 5?>>G5==-5>>E<EF5<< 6<<474T 7?<5>>>7> 

4>E?V465==O F4 GVF>>7> 6<7=4G5==O >>=F5?FG4?L=<E 74E44, =4 O><E 547G64F<<5FLEO 

?>44?LL<= D>76<F>> FVTW 74?G7V. �>>D5<4, ?D< D>D<G64==V 7474?L=>W EFD4F57VW E?V4 

6D4E>6G64F< F5E=>?>7VG=V 4E?5>F<: 6<5VD >?F<<4?L=<E ??4FD>D<, >>=E5=EGE-

4?7>D<F<V6 V ?D>F>>>?V6 557?5><, ?<F4==O <4ELF45>64=>EFV, EG<VE=>EFV 7 VE=GNG>N 

�&-V=DD4EFDG>FGD>N, 4 F4>>6 EFG?V=L 7>F>6=>EFV =4O6=<E 44F4-F5=FDV6 4> 

D>77>DF4==O 5?>>G5==-DVL5=L. 

�D74=V74FV==4 E>?44>64 T =5 <5=L 646?<6>N, >E>V?L>< 74?GG4T DV7=><4=VF=<E 

EF5=>E>?45DV6 3 6V4 45D646=<E >D74=V6 V ?D<64F=>7> E5>F>D4 4> =4G>>6>-4>E?V4=<E 

GEF4=>6 F4 7D><44EL><E >5¾T4=4=L. 'VF>5 6<7=4G5==O D>?5= V 6V4?>6V44?L=>EFV, 

=4O6=VEFL ?D46>6<E <5E4=V7<V6 V D57G?OF>D=>W 547<, 4 F4>>6 EF6>D5==O EF<<G?V6 4?O 

D>76<F>G ?V4?D<T<=<FF64 F4 V==>64FV= T >?NG>6<<< ?5D54G<>64<< GE?VL=>W 

D54?V74FVW 5?>>G5==-?D>T>FV6. �<L5 74 G<>6< 5D5>F<6=>W >>>D4<=4FVW F4 ?D>7>D<E 

?D>F54GD GE64?5==O DVL5=L <>6?<6> 4>EO7F< 7=4GGM<E D57G?LF4FV6. 

�46?<6> 6D4EG64F< V D4>F>D< E5D54>6<M4, ?>6¾O74=V V7 E>FV4?L=>-

5>>=><VG=<< >>=F5>EF><, DV6=5< F<DD>6>W 7D4<>F=>EFV =4E5?5==O, EF4=>< 

V=D>D<4FV==>W 557?5>< F4 4>EFG?=VEFN DV=4=EG64==O. �4O6=VEFL E?D<OF?<6>7> 

E5D54>6<M4, O>5 EF<<G?NT 6V4>D<FVEFL, E?V6?D4FN F4 557?5D5D6=<= >5<V= 4>E6V4><, 

T >4=<< V7 =4DV6=<E >4<5=V6 G D>D<G64==V 4>6VD< 4> 5?>>G5==G. �V4?>6V4=V >E6VF=V 

?D>7D4<< F4 <54V==V V=VFV4F<6< 744F=V ?V46<M<F< >5V7=4=VEFL F4 7?4<4F< VE=GNGV 

EF5D5>F<?< M>4> =>6VF=VE F5E=>?>7V=. 
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' FL><G >>=F5>EFV, 4>E?V465==O >>=F5?FG4?L=<E 74E44 EF6>D5==O 5?>>G5==-

5>>E<EF5<< =4 =4FV>=4?L=><G DV6=V 4>?><>65 D>7D>5<F< E<EF5<=<= ?V4EV4, 

V45=F<DV>G64F< >?NG>6V 6<>?<>< F4 >>D5E?<F< <>6?<6V L?OE< WE ?>4>?4==O.  

%?V4 747=4G<F<, M> F<DD>64 FD4=ED>D<4FVO 6 L<DL><G E5=EV T >4=<< 7V 

?DV>D<F5FV6 45D646=>W ?>?VF<>< '>D4W=<. &4>, M5 6 2018 D>FV 'DO4 74F65D4<6 

�>=F5?FVN D>76<F>G F<DD>6>W 5>>=><V>< F4 EGE?V?LEF64 '>D4W=< =4 201832020 

D>>< [48], M> EF4?4 >E=>6>N 4?O ?>44?LL<E EFD4F57V= F4 ??4=V6 G ED5DV F<DD>6>W 

FD4=ED>D<4FVW. %5D54 V=L<E EFD4F57VG=<E 4>>G<5=FV6 44?V 5G?< ?D<==OFV F4>>6 

�>=F5?FVO D>76<F>G F<DD>6<E =46<G>> F4 >><?5F5=FV= 4> 2025 D>>G [47], %FD4F57VO 

74V=E=5==O F<DD>6>7> D>76<F>G, F<DD>6<E FD4=ED>D<4FV= V F<DD>6V74FVW %<EF5<< 

G?D46?V==O 45D646=<<< DV=4=E4<< 4> 2025 D>>G [50], %FD4F57VO D>76<F>G 

5?5>FD>==<E >><G=V>4FV= 4> 2030 [58] F4 5474F> V=L<E.  

�E>5?<6>W G647< 6 >>=F5>EFV 44=>7> 4>>G<5=FG 64DF> ?D<4V?<F< 4>>G<5=F4<, 

M> =4?D46?5=V =4 EF<<G?N64==O F<DD>6>W FD4=ED>D<4FVW ��%�. &4>, G E5D?=V 

2024 D>>G 5G?> EE64?5=> %FD4F57VN 6V4=>6?5==O, EF4?>7> D>76<F>G F4 F<DD>6>W 

FD4=ED>D<4FVW <4?>7> V E5D54=L>7> ?V4?D<T<=<FF64 =4 ?5DV>4 4> 2027 D>>G F4 

74F65D465==O >?5D4FV==>7> ??4=G 74E>4V6 7 WW D54?V74FVW G 202432027 D>>4E [49]. 

�?5D4FV==<< ??4=>< 74E>4V6 7 D54?V74FVW 44=>W EFD4F57VW ?5D5454G5=> DO4 

>>=>D5F=<E 4V=, M> =4?D46?5=V =4 4>EO7=5==O FV?5=, 7>>D5<4:  

« E?D<O==O V=D>D<G64==N <4?>7> F4 E5D54=L>7> ?V4?D<T<=<FF64 ?D> 

�D>7D4<G �% «&<DD>64 �6D>?4» (Digital Europe Programme) F4 75V?LL5==O GG4EFV 

<4?>7> F4 E5D54=L>7> ?V4?D<T<=<FF64 G 747=4G5=V= �D>7D4<V; 

« 74557?5G5==O V=D>D<G64==O 5V7=5EG 4?O EF<<G?N64==O =>7> ?5D5E>4G 7 

?D>7D4<=>7> 74557?5G5==O ?>E>465==O< 7 D>EV=EL>>W D545D4FVW =4 ?D>7D4<=5 

74557?5G5==O, D>7D>5?5=5 6 '>D4W=V; 

« 74557?5G5==O <>6?<6>EFV ?>44==O ND<4<G=<<< >E>54<< 4> �4<=>7> 

45D646=>7> D5TEFDG ND<4<G=<E >EV5, DV7<G=<E >EV5 3?V4?D<T<FV6 F4 7D><44EL><E 

D>D<G64=L V=D>D<4FVW ?D> EFDG>FGDG 6?4E=>EFV F4 >V=F56<E 55=5DVFV4D=<E 

6?4E=<>V6 G5D57 �4<=<= 45D646=<= 655-?>DF4? 5?5>FD>==<E ?>E?G7; 
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« D>7D>5?5==O F4 6?D>64465==O F5EFG64==O DV6=O F<DD>6>W 

FD4=ED>D<4FVW <4?>7> F4 E5D54=L>7> ?V4?D<T<=<FF64; 

« 74557?5G5==O DV=4=EG64==O 45D646=>W 7D4=F>6>W ?D>7D4<< 4?O =444==O 

<4?><G F4 E5D54=L><G ?V4?D<T<=<FF6G 64GG5DV6 =4 4>EFG? 4> F<DD>6<E DVL5=L F4 

F<DD>6<E V=EFDG<5=FV6 G?D46?V==O ?V4?D<T<EF6><, 7>>D5<4 V7 6?D>64465==O< 

74E>4V6 V7 >V55D557?5><, F5E=>?>7V= LFGG=>7> V=F5?5>FG, V=F5D=5FG D5G5= F4 

4=4?VF<>< 65?<><E <4E<6V6 44=<E,  

« 6?D>64465==O V=EFDG<5=FG 5?5>FD>==<E D4EG=>V6 6V4?>6V4=> 4> 

�<D5>F<6< 2014/55/�% G ?G5?VG=<E 74>G?V6?OE; 

« 74?D>64465==O <<FFT6<E ??4F56V6 �4FV>=4?L=>7> 54=>G 6 '>D4W=V. 

&4>>6, 45D646=V >D74=< D5?V7>6G64?< DV7=V V=VFV4F<6< M>4> 6?D>64465==O 

5?>>G5== F5E=>?>7V=. �D<>?44>< F4>>7> 4>>G<5=FG 76VF D>DE4=FG «�VDFG4?L=V 

4>F<6< 6 '>D4W=V 3 2030», M> T D57G?LF4F>< E?V?L=>7> ?D>T>FG �V=VEF5DEF64 

F<DD>6>W FD4=ED>D<4FVW '>D4W=< F4 ?D54EF46=<>V6 V=4GEFDVW 6VDFG4?L=<E 4>F<6V6, 

?D>6545=>7> 6 55D57=V-G5D6=V 2021 D>>G [65]. �5F>N D>DE4=FG 5G?> ED>D<G64F< 

E?V?L=5 54G5==O D>76<F>G 74?G7V 6VDFG4?L=<E 4>F<6V6 6 '>D4W=V, D>7D>5<F< EFD4F57VN 

WW D>76<F>G F4 EF6>D<F< E?V?L=>FG 4?O D54?V74FVW FVTW EFD4F57VW.  

�V4EG<>>6<= 76VF <VEF<FL 4=4?V7 >?NG>6<E FD5=4V6 F4 D4>F>DV6 D>76<F>G, 

EF5=4DVW D>76<F>G D<=>G, G<>6< 4?O D>D<G64==O 5>>E<EF5<< 6VDFG4?L=<E 4>F<6V6, 

>GV>G64=V 6<7>4< 4?O EGE?V?LEF64 F4 5>>=><V><, E?V?L=5 54G5==O 5464=>7> 

<4=5GF=L>7>, 4>D>6=N >4DFG =4 =4=5?<6GV FD< D>>< F4 6<E=>6><.  

�D>F5, 4?O >><??5>E=>7> D>76<F>G 5?>>G5==-5>>E<EF5<< 6 '>D4W=V ?>FDV55= 

>><??5>E=<= ?V4EV4, M> 6>?NG4F<<5 FD< >E=>6=V 7DG?< V=VFV4F<6. &V 7DG?< 

>E>??NNFL L<D>><= E?5>FD 74E>4V6 3 6V4 <>45D=V74FVW �&-V=DD4EFDG>FGD< F4 

?>E<?5==O 557?5>< 4> 74?D>64465==O =>6<E >D74=V74FV==<E <>45?5= V EF6>D5==O 

E?D<OF?<6<E E>FV4?L=>-5>>=><VG=<E F4 >E6VF=VE G<>6. �E E?V?L=4 D54?V74FVO 44EFL 

7<>7G ?>T4=4F< V==>64FV==V F5E=>?>7VW 7 5D5>F<6=<< G?D46?V==O< V 4>EF4F=V< 

DV6=5< EGE?V?L=>W ?V4FD<<><, EF6>DNNG< ?5D54G<>6< 4?O EF4?>7> DG=>FV>=G64==O 

5?>>G5==-5>>E<EF5<<. 
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�5DL<= 5?>> - «&5E=>?>7VG=<= 547<E», E?DO<>64=<= =4 D>D<G64==O 

DG=44<5=F4?L=>W �&-??4FD>D<< F4 4>E?V4=<FL>>W V=DD4EFDG>FGD<, =5>5EV4=<E 4?O 

<4ELF45=<E 5?>>G5==-?D>T>FV6. �DG7<= 5?>> - «�D74=V74FV==4 7>F>6=VEFL», 

7>E5D546GTFLEO =4 D>?V 45D646< F4 ?D<64F=>7> E5>F>DG, 74557?5GGNG< =>D<4F<6=>-

?D46>6V F4 V=EF<FGFV==V ?5D54G<>6< 4?O 5D5>F<6=>W 674T<>4VW GEVE EF5=>E>?45DV6. 

&D5FV= 5?>> - «&<DD>65 E5D54>6<M5», ?5D5454G4T ?V4FD<<>G V==>64FV= G5D57 

>E6VF=V ?D>7D4<<, V=D>D<4FV==>-?D>E6VF=<FL>V 74E>4< F4 74?GG5==O 7D><44EL>>EFV 

4> 4>F<6=>W GG4EFV 6 F<DD>6V= FD4=ED>D<4FVW. �>44?LL<= D>77?O4 F<E 7DG? 

V=VFV4F<6 G=4>G=NT, O><< G<=>< F5E=VG=4, >D74=V74FV==4 F4 E>FV>>G?LFGD=4 E>?44>6V 

5?>>G5==-5>>E<EF5<< <>6GFL 5GF< >5¾T4=4=V 744?O EF6>D5==O >><??5>E=>W 

=4FV>=4?L=>W EFD4F57VW 6?D>64465==O 45F5=FD4?V7>64=<E DVL5=L (D<E. 3.1). 

 
$<E. 3.1. �DG?< V=VFV4F<6 M>4> D>76<F>G 5?>>G5==-5>>E<EF5<< 6 '>D4W=V 

�65D5?>: ED>D<>64=> 46F>D><.  

 

�<6G5 =46545=> 45F4?L=V >?<E< 456¾OF< V=VFV4F<6, M> >E>??NNFL 

F5E=>?>7VG=V, >D74=V74FV==V F4 E5D54>6<M=V 4E?5>F< D>75G4>6< 5?>>G5==-

5>>E<EF5<< =4 =4FV>=4?L=><G DV6=V. 

�=VFV4F<64 71: «�4FV>=4?L=4 5?>>G5==-??4FD>D<4». 
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�4=4 V=VFV4F<64 E?DO<>64=4 =4 EF6>D5==O F5=FD4?V7>64=>W 7 ?>7?O4G 

G?D46?V==O, 4?5 45F5=FD4?V7>64=>W 74 E6>TN F5E=>?>7VG=>N 4DEVF5>FGD>N 

??4FD>D<<, M> 74557?5G<FL V=F57D4FVN 45D646=<E V ?D<64F=<E E5D6VEV6 G T4<=><G 

V=D>D<4FV==><G ?D>EF>DV. ' >>=F5>EFV F<DD>6>W FD4=ED>D<4FVW '>D4W=< 5?>>G5==-

??4FD>D<4 <4F<<5 6<DVL4?L=5 7=4G5==O 4?O ?D>7>D>EFV F4 557?5>< >?5D4FV=, 

?>6¾O74=<E V7 45D646=<<< ?>E?G74<< (=4?D<>?44, D5TEFD4FVTN <4==>6<E ?D46, 

6<44G5N 4>6V4>>, ?VF5=7V= F>M>). �5D5454G4TFLEO 6V4>D<F<= ?D>7D4<=<= V=F5DD5=E 

(API), O><= 44EFL 7<>7G D>7D>5=<>4< F4 ?V4?D<T<EF64< V=F57DG64F< E6>W 4>44F>< = 

E5D6VE< 4> 7474?L=>W 5>>E<EF5<<, F<< E4<<< EF<<G?NNG< ?>44?LL5 7D>EF4==O 

ED5D< V=D>D<4FV==<E ?>E?G7. 

�?NG>64 V45O ?>?O74T 6 F><G, M>5 =444F< 45D646=<< >D74=4< V 7D><44EL>>EFV 

?5D56VD5=V F4 74E<M5=V 44=V, <V=V<V7G64F< >?5D4FV==V 6<FD4F< F4 D<7<> 7?>66<64=L. 

�4EF>EG64==O D>7?>4V?5=>7> D5TEFDG =444EFL ?D>7>D<= 6GD=4? GEVE FD4=E4>FV=, 

G=5<>6?<6?NNG< D4?LE<DV>4FVN G< =5E4=>FV>=>64=5 6FDGG4==O. �?4FD>D<4 

F4>>6 <>65 6>?NG4F< ?V4FD<<>G E<4DF->>=FD4>FV6, M> 4>76>?<FL 46F><4F<7G64F< 

6<>>=4==O ?56=<E 4V= =4 >E=>6V 74744?57V4L 6<7=4G5=<E G<>6. &4><= ?V4EV4 

E?D<OF<<5 ?V46<M5==N 5D5>F<6=>EFV 45D646=>7> G?D46?V==O = EF6>D5==N 4>6VD< 7 

5>>G =4E5?5==O F4 5V7=5EG. 

�46?<6<< 4>44F>>6<< 4E?5>F>< T 444?F<6=VEFL 5?>>G5==-??4FD>D<< 4> 

<4=5GF=VE 7<V= G 74>>=>446EF6V F4 F5E=>?>7VOE. �>4G?L=4 4DEVF5>FGD4 <4T 

74557?5GG64F< <>6?<6VEFL D>77>DF4==O =>6<E E5D6VEV6 557 ?>FD55< >4D4<=4?L=>W 

?5D55G4>6< 6EVTW E<EF5<<. &4><< G<=><, «�4FV>=4?L=4 5?>>G5==-??4FD>D<4» EF4=5 

DG=44<5=F4?L=>N >E=>6>N 4?O F<DD>6<E E5D6VEV6 <4=5GF=L>7>, V=F57DGNG< 

GDO4>6V, 54=>V6EL>V F4 >><5DFV==V DVL5==O 6 T4<=G 5>>E<EF5<G. 

�?NG>6V >D>>< D54?V74FVW: 

1. �=4?V7 F4 ?D>T>FG64==O 4DEVF5>FGD<: D>7D>5>4 6<<>7, 6<5VD >>=E5=EGE-

4?7>D<F<G, ??4=G64==O <V>D>E5D6VE=>W = API-4DEVF5>FGD<. 

2. �V?>F=5 6?D>64465==O: 74?GE> MVP (Minimum Viable Product) 4?O 

>5<565=>7> =45>DG 45D646=<E ?>E?G7. 



210 

3. �V4>D<FFO API: EF6>D5==O 4>>G<5=F4FVW F4 E5D54>6<M4 F5EFG64==O 4?O 

EF>D>==VE D>7D>5=<>V6 V GEF4=>6. 

4. �4ELF45G64==O F4 V=F57D4FVO: ?>EFG?>65 ?V4>?NG5==O =>6<E 45D646=<E, 

?D<64F=<E V 7D><44EL><E E5D6VEV6. 

�4?D>64465==O =4FV>=4?L=>W 5?>>G5==-??4FD>D<< 4>76>?<FL 7=<7<F< 

6<FD4F< =4 44<V=VEFDG64==O, G557?5G<F< 6V4 6<?44>V6 >>DG?FV==<E D<7<>V6 F4 

?V46<M<F< DV65=L 4>6VD< 7D><44O= 4> 45D646=<E E5D6VEV6. �DGG=4 674T<>4VO G5D57 

6V4>D<F<= API EF<<G?N64F<<5 EF6>D5==O =>6<E 4>44F>V6, M> =44464F<<GFL 

?>E?G7< =4 547V 44=<E 5?>>G5==G 3 6V4 65D<DV>4FVW 4>>G<5=FV6 4> ?D>6545==O 

5?5>FD>==<E 4G>FV>=V6. ' ?5DE?5>F<6V F5 E?D<OF<<5 D>76<F>G F<DD>6<E D<=>V6 V 

?>>D4M<FL V=65EF<FV==G ?D<645?<6VEFL '>D4W=<. �DV< F>7>, <4ELF45>64=VEFL 

??4FD>D<< F4 WW 7=GG>4 <>4G?L=VEFL 74557?5G4FL EFV=>VEFL 4> <4=5GF=VE 7<V= G 

=>D<4F<6=>-?D46>6><G ?>?V = F5E=>?>7VG=<E FD5=44E, D>5?OG< E<EF5<G EF45V?L=>N 

>E=>6>N =4FV>=4?L=>W F<DD>6>W V=DD4EFDG>FGD<. 

�=VFV4F<64 72: «�5D646=5 DV=4=EG64==O R&D G ED5DV <4ELF45>64=>EFV 

5?>>G5==G F4 D>7D>5>< >>=E5=EGE-4?7>D<F<V6». 

�4557?5G5==O =4?56=>7> DV6=O <4ELF45>64=>EFV, 557?5>< F4 

5=5D7>5D5>F<6=>EFV T >4=<< V7 =4=4>FG4?L=VL<E 6<>?<>V6 G 74?G7V 5?>>G5==-

F5E=>?>7V=. �5D646=4 ?V4FD<<>4 4>E?V465=L V D>7D>5>> (R&D) G FL><G =4?DO<V 

744F=4 VEF>F=> ?D<E>>D<F< ?>O6G V==>64FV==<E DVL5=L, M> 6V4?>6V44NFL 

E?5F<DVG=<< ?>FD554< =4FV>=4?L=>W V=DD4EFDG>FGD<. �4?D>64465==O E?5FV4?L=<E 

7D4=F>6<E V EF<?5=4V4?L=<E ?D>7D4<, 4 F4>>6 FV?L>6>7> DV=4=EG64==O G=V65DE<F5FV6 

F4 =4G>>6>-4>E?V4=<E V=EF<FGFV6 4>76>?<FL 74?GG<F< 4> D>5>F< =44 5?>>G5==-

?D>T>F4<< =4=>D4M<E D4EV6FV6 V F4?4=>6<F<E EFG45=FV6. 

' D4<>4E FVTW V=VFV4F<6< ??4=GTFLEO 4>F5=F =4 D>7D>5FV =>6<E >>=E5=EGE-

4?7>D<F<V6 (Proof-of-Authority, 7V5D<4=<E <5E4=V7<V6) V F5E=>?>7V= 4DG7>7> DV6=O 

(=4?D<>?44, L4D4<=7G G< >4=4?L=<E DVL5=L), O>V E?D<OF<<GFL 7D>EF4==N 

?D>?GE>=>W 744F=>EFV <5D56 V 7<5=L5==N 74FD4F 5=5D7VW. �>44F>>6> <>6GFL 5GF< 

?V4FD<<4=V 4>E?V465==O G ED5DV >64=F>6>-EFV=>>W >D<?F>7D4DVW, >E>V?L>< 74E<EF 

44=<E G 5?>>G5==V 3 >4<= V7 =4=646?<6VL<E 4E?5>FV6. �464O>< F4>V= 45D646=V= 
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?D>7D4<V '>D4W=4 7<>65 =5 ?<L5 V=F57DG64F< =4=EGG4E=VLV F5E=>?>7VG=V D>7D>5>< 

G 6?4E=G V=DD4EFDG>FGDG, 4 = =45GF< EF4FGEG 647><>7> 7D46FO =4 7?>54?L=><G D<=>G 

5?>>G5==-DVL5=L. 

�?NG>6V >D>>< D54?V74FVW: 

1. $>D<G64==O 45D646=>-?D<64F=>7> D>=4G: E?V?L=4 D>5>F4 GDO4>6<E 

EFDG>FGD F4 V=65EF>DV6 744?O 4>G<G?OFVW >>LFV6. 

2. $>7D>5>4 7D4=F>6<E ?D>7D4<: 6<7=4G5==O ?DV>D<F5F=<E =4?DO<V6 

4>E?V465=L V >D<F5DVW6 6V45>DG ?D>T>FV6. 

3. %F6>D5==O F5=FDV6 >><?5F5=FV=: D>D<G64==O ?45>D4F>DV= ?D< 

G=V65DE<F5F4E V ��� 4?O D>>GE=<E 4>E?V465=L G <4ELF45>64=>EFV = 557?5FV. 

�=EF<FGFV>=4?V74FVO ?D>7D4<< 45D646=>7> DV=4=EG64==O R&D E?D<OF<<5 

6<=<>=5==N =>6<E =4G>>6<E >>?5>F<6V6, ?>E<?5==N <V64<EF<??V=4D=<E >>=F4>FV6 

F4 6V4??<6G V=F5?5>FG4?L=<E D5EGDEV6 V7 F5>D5F<G=<E 4>E?V465=L G ?D4>F<G=V. ' 

E5D54=L>EFD>>>6V= ?5DE?5>F<6V F5 44EFL 7<>7G EGFFT6> ?V46<M<F< 

>>=>GD5=F>E?D><>6=VEFL G>D4W=EL><E D4EV6FV6 =4 <V6=4D>4=V= 4D5=V F4 74?GG<F< 

=>6V V=65EF<FVW 6 E5>F>D F5E=>?>7V=. �DV< F>7>, D57G?LF4F< DG=44<5=F4?L=<E V 

?D<>?44=<E 4>E?V465=L ?O6GFL 6 >E=>6G 6VFG<7=O=<E DVL5=L 4?O 45D646=>7> 

E5>F>DG, 54=>V6EL>>W ED5D< = ?D><<E?>6>EFV, 74557?5G<6L< W< =4?56=<= DV65=L 

<4ELF45>64=>EFV, =44V==>EFV F4 EFV=>>EFV 4> 7>6=VL=VE 6<>?<>V6. 

�=VFV4F<64 73: «�4DF=5DEF6> 7 E<4D=<<< ?D>64=45D4<< 4?O D>76<F>G 

45F5=FD4?V7>64=<E 44F4-F5=FDV6». 

�44?O 5D5>F<6=>7> DG=>FV>=G64==O 5?>>G5==-E<EF5< V 557?5D55V==>7> 

>5<V=G 44=<<< <V6 G<E?5==<<< 6G7?4<< (=>44<<) =5>5EV4=> 74557?5G<F< =44V==G 

F4 <4ELF45>64=G E5D65D=G V=DD4EFDG>FGDG. �4DF=5DEF6> 7 E<4D=<<< 

?D>64=45D4<<, O>->F AWS, Azure G< ?>>4?L=<<< >><?4=VO<<, 6V4>D<64T L<D>><= 

E?5>FD <>6?<6>EF5= 4?O D>77>DF4==O 6G7?V6 G DV7=<E 75>7D4DVG=<E D57V>=4E 

'>D4W=< F4 74 WW <564<<. &4><= ?V4EV4 ?V46<MGT EFV=>VEFL <5D56V, 4 F4>>6 <V=V<V7GT 

D<7<> ?D>EF>N = =5E4=>FV>=>64=<E 6FDGG4=L. 

%?V6?D4FO <>65 5GF< D54?V7>64=4 O> G D>D<4FV >D5=4< 6VDFG4?L=>W 

V=DD4EFDG>FGD< (IaaS), F4> V G5D57 D>77>DF4==O ?D<64F=<E E<4D=<E DVL5=L, 
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444?F>64=<E 4> 45D646=<E 6<<>7 7 557?5><. ' D57G?LF4FV EF6>DNTFLEO 

«45F5=FD4?V7>64=<= 44F4-F5=FD» 3 E<EF5<4, M> >5¾T4=GT >V?L>4 D575D6=<E 

<4=44=G<>V6, 744F=<E 4G5?N64F< F4 E<=ED>=V7G64F< 44=V 6 D54?L=><G G4EV. &5 

74557?5GGT 6<E>>G 4>EFG?=VEFL E5D6VEV6 V E?D<OT =4?56=><G DV6=N <4ELF45G64==O 

3 7>>D5<4 4?O ?G5?VG=<E ?D>T>FV6 V7 65?<><< >5EO7>< FD4=E4>FV=. �?O '>D4W=< 

44=<= 65>F>D D>76<F>G T >E>5?<6> 4>FG4?L=<<, 4465 4>76>?OT ?>>D4M<F< 74E<EF 

45D646=<E E5D6VEV6 V 7=<7<F< 6<FD4F< =4 >4?VF4?L=5 5G4V6=<FF6> 6?4E=<E 44F4-

F5=FDV6. 

�?NG>6V >D>>< D54?V74FVW: 

1. �G4<F ?>F>G=>W V=DD4EFDG>FGD<: 6<7=4G5==O ?>FD55 G ?>FG6=>EFOE V 

557?5FV 4?O 5?>>G5==-E<EF5<. 

2. '>?444==O EFD4F57VG=<E 4>7>6>DV6: ?5D57>6>D< 7 ?D>64=45D4<<, 

?>7>465==O SLA (Service Level Agreement). 

3. �V?>F=4 V=F57D4FVO: 74?GE> >5<565=>W >V?L>>EFV =>4 G E<4D=><G 

E5D54>6<MV, F5EFG64==O WE 5D5>F<6=>EFV. 

4. $575D6G64==O F4 <4ELF45G64==O: D>77>DF4==O D575D6=<E <4=44=G<>V6 ?> 

6EV= >D4W=V 7 GD4EG64==O< D57V>=4?L=<E ?>FD55. 

�D74=V74FVO 45F5=FD4?V7>64=<E 44F4-F5=FDV6 =4 547V E?V6?D4FV 7 E<4D=<<< 

?D>64=45D4<< 4>76>?<FL 4>EO7F< 6<E>>>W =44V==>EFV = 6V4<>6>EFV=>>EFV 5?>>G5==-

V=DD4EFDG>FGD<. �=GG><= ?V4EV4 4> <4ELF45G64==O F4 D>7<VM5==O 6G7?V6 

E?D<OF<<5 4>FD<<4==N ?D<=F<?V6 557?5>< F4 >?F<<4?L=>7> D>7?>4V?G 

=464=F465==O. '=4E?V4>> FL>7> 45D646=V = >><5DFV==V GEF4=>6< <4F<<GFL 4>EFG? 

4> EF45V?L=<E E5D6VEV6, 4 7D><44O=< 3 4> ?>E?G7, O>V ?D4FNNFL 557 74FD<<>> V 

?5D5D6. �DV< F>7>, 6<>>D<EF4==O E<4D=<E F5E=>?>7V= 7<5=L<FL >?5D4FV==V 6<FD4F< 

=4 GFD<<4==O DV7<G=<E 44F4-F5=FDV6 V 44EFL 7<>7G L6<4>> D547G64F< =4 7D>EF4==O 

?>FD55 G ?D>F5E>D=<E 45> <5D5656<E D5EGDE4E. 

�=VFV4F<64 74: «�?D>64465==O «D57G?OF>D=>7> E45G» 4?O F5EFG64==O F4 

E5DF<DV>4FVW 5?>>G5==-?D>T>FV6 G «?VE>G=<FV». 

$V7=>??4=>6V 5?>>G5==-?D>T>F< G4EF> EF<>4NFLEO 7 =56<7=4G5=VEFN G ED5DV 

D57G?N64==O F4 ?D46>74EF>EG64==O, M> 74?L<GT V==>64FVW F4 ?D<76>4<FL 4> 
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ND<4<G=<E D<7<>V6 4?O D>7D>5=<>V6 V >>D<EFG64GV6. «$57G?OF>D=<= E45» 3 F5 

EFDG>FGD4, O>4 >5¾T4=GT ?D54EF46=<>V6 D57G?OF>D=<E >D74=V6, 5>E?5DFV6 V7 ?D464, 

F5E=>?>7V= V 5V7=5EG. �4644==O< FL>7> E45G T EF6>D5==O «?VE>G=<FV» (sandbox) 3 

E?5FV4?V7>64=>7> E5D54>6<M4, 45 5?>>G5==-?D>T>F< <>6GFL 5GF< ?D>F5EF>64=V 557 

?>6=>7> 4>FD<<4==O 6>DEF><E =>D<, 4?5 ?V4 =47?O4>< >><?5F5=F=<E >D74=V6. 

&4>5 E5D54>6<M5 E?D<OT L6<4>><G 6<O6?5==N ?>F5=FV==<E =>D<4F<6=>-

?D46>6<E >>?V7V= F4 44T 7<>7G >?5D4F<6=> 6=5EF< =5>5EV4=V 7<V=< O> 4> E4<>7> 

?D>T>FG, F4> V 4> D57G?OF>D=>W 547<. 'G4EFL G «?VE>G=<FV» 4>76>?OT EF4DF4?4< V 

65?<><< >><?4=VO< >FD<<4F< EF4FGE «F<<G4E>6> E5DF<DV>>64=>7>» DVL5==O, M> 

7=4G=> ?>?57LGT 6<EV4 =4 D<=>> [43]. �DV< F>7>, E45 6<>>=GT DG=>FVN 

>><G=V>4FV==>7> <4=44=G<>4, 74557?5GGNG< 76>D>F=<= 76¾O7>> <V6 D>7D>5=<>4<<, 

V=65EF>D4<< F4 45D646=<<< GEF4=>64<<, M> E?D<OF<<5 D>D<G64==N ?D>7>D<E V 

E?D<OF?<6<E G<>6 4?O D>76<F>G G>D4W=EL>>7> 5?>>G5==-E5>F>DG. 

�?NG>6V >D>>< D54?V74FVW: 

1. �4>>=>446G5 74>DV??5==O «?VE>G=<FV»: 6=5E5==O 7<V= 4> =>D<4F<6=>-

?D46>6<E 4>FV6, M> 6<7=4G4NFL WW ?D46>6<= EF4FGE. 

2. $>D<G64==O 5>E?5DF=<E >><VEV=: 74?GG5==O D4EV6FV6 V7 5?>>G5==G, ?D464, 

5>>=><V>< F4 >V55D557?5><. 

3. &5EF>6V 5F4?<: 6V45VD ?D>T>FV6, >D74=V74FVO WE=L>7> F5EFG64==O G 

>>=FD>?L>64=><G E5D54>6<MV. 

�464O>< 6?D>64465==N «D57G?OF>D=>7> E45G» '>D4W=4 7<>65 EF6>D<F< 

4<=4<VG=<= ?D>EFVD 4?O D>76<F>G 5?>>G5==-V==>64FV=, M> 6>4=>G4E 74E<M4T 

V=F5D5E< E?>6<64GV6 V 74557?5GGT 4>FD<<4==O 74>>=>446EF64. 'E?VL=V ?D>T>F<, 

?D>=L>6L< «?VE>G=<FN», L6<4L5 V=F57DGNFLEO 6 5>>=><V>G F4 74>5G64F<<GFL 

4>6VDG 7 5>>G 5V7=5EG V EGE?V?LEF64. ' ?5DE?5>F<6V F5 ?D<65D=5 G647G <V6=4D>4=<E 

V=65EF>DV6 V EF<<G?N64F<<5 6<E>>>F5E=>?>7VG=V >><?4=VW 6V4>D<F< >DVE< 6 '>D4W=V. 

�DV< F>7>, 4>E6V4, =4>>?<G5=<= G D4<>4E E45G, E?D<OF<<5 64>E>>=4?5==N 

D57G?OF>D=<E =>D< F4 D>D<G64==N EF45V?L=>7> ?D46>6>7> E5D54>6<M4 4?O 

?>44?LL>W F<DD>6>W FD4=ED>D<4FVW. 
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�=VFV4F<64 75: «�4E=G64==O 45D646=>W ?D>7D4<< ?V4FD<<>< 6?D>64465==O 

5?>>G5==-DVL5=L G 6<7?O4V 64GG5DV6». 

�E=>6=4 V45O ?>?O74T G EF6>D5==V <5E4=V7<G, 74 O><< 45D6464 =444T FV?L>6G 

DV=4=E>6G 4>?><>7G (64GG5D<) ?V4?D<T<EF64< G< >D74=V74FVO<, M> ?D47=GFL 

V=F57DG64F< 5?>>G5==-DVL5==O G E6>N 4VO?L=VEFL. �4GG5D< <>6GFL 5GF< 

6<>>D<EF4=V 4?O ?>>D<FFO 6<FD4F =4 74>G?V6?N ?D>7D4<=>7> 74557?5G5==O, 

=46G4==O ?5DE>=4?G 45> >??4FG >>=E4?F<=7>6<E ?>E?G7. &4>4 ?D>7D4<4 T >E>5?<6> 

>>D<E=>N 4?O <4?>7> F4 E5D54=L>7> 5V7=5EG, O><= G4EF> =5 <4T 4>EF4F=VE D5EGDEV6 

4?O <4ELF45=<E V==>64FV==<E ?D>T>FV6. 

%GFFT6>N ?5D5647>N 64GG5D=>7> ?V4E>4G T =>7> 7=GG>VEFL V ?D>7>DVEFL: 

?V4?D<T<EF64 <4NFL 7<>7G E4<>EFV==> >5<D4F< ?>EF4G4?L=<>V6 ?>E?G7 45> F<?< 

DVL5=L, O>V W< =5>5EV4=V. �>4=>G4E, 45D6464 >>=FD>?NT 5D5>F<6=VEFL 6<>>D<EF4==O 

>>LFV6 G5D57 E<EF5<G 76VFG64==O F4 4G4<FV6. �D<F5DVO<< 6V45>DG >4=4<44FV6 <>6GFL 

5GF< V==>64FV==VEFL ?D>T>FG, =>7> EGE?V?L=>-5>>=><VG=4 7=4GGMVEFL V ?>F5=FV4? 4?O 

EF6>D5==O =>6<E D>5>G<E <VEFL. ' D57G?LF4FV D>D<GTFLEO «?4=FN7» 674T<>6<7V4=>W 

E?V6?D4FV, 6 O>><G 45D6464 >FD<<GT EGG4E=V 6<E>>>F5E=>?>7VG=V DVL5==O, 4 

>><?4=VW 3 4>44F>>6<= EF<<G? 4> <>45D=V74FVW. 

�?NG>6V >D>>< D54?V74FVW: 

1. $>7D>5>4 =>D<4F<6=>W 547<: 6<7=4G5==O G<>6 =444==O 64GG5DV6, >5EO7G 

DV=4=EG64==O F4 6<<>7 4> 55=5DVFV4DV6. 

2. %F6>D5==O >=?4==-??4FD>D<< 4?O ?>44==O 74O6>>, <>=VF>D<=7G F4 

76VFG64==O ?D> 6?D>64465==O 5?>>G5==-DVL5=L. 

3. �FV=N64==O F4 6V45VD ?D>T>FV6: 5>E?5DF=4 >><VEVO 6<7=4G4T ?DV>D<F5F=V 

74?G7V F4 >D<F5DVW >FV=><. 

4. �>=FD>?L V 4G4<F: D57G?OD=4 ?5D56VD>4 ?D>7D5EG F4 >V=F56<E D57G?LF4FV6 V7 

5>>G 45D646=<E >D74=V6. 

�D>7D4<4 64GG5DV6 744F=4 ?D<E>>D<F< F5<?< 6?D>64465==O 5?>>G5==-

F5E=>?>7V= G >?NG>6<E E5>F>D4E 5>>=><V><, 6>?NG=> 7 ?D><<E?>6VEFN, ?>7VEF<>>N 

F4 DV=4=E4<<. &5 4>76>?<FL 75V?LL<F< DV65=L 46F><4F<74FVW ?D>F5EV6, 7<5=L<F< 

>?5D4FV==V 6<FD4F< = ?>>D4M<F< O>VEFL ?D>4G>FVW F4 ?>E?G7. ' E5D54=L>EFD>>>6V= 
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?5DE?5>F<6V ?>7<F<6=<= 5D5>F 6V4GGT V 45D6464: 7D>EFGFL ?>44F>>6V =44E>465==O, 

D>7L<D<FLEO E?5>FD EGG4E=<E F<DD>6<E DVL5=L 4?O EGE?V?L=<E ?>FD55. �>44F>>6>, 

?V46<M<FLEO >64?VDV>4FVO >44DV6, M> E?D<OF<<5 D>D<G64==N E?V?L=>F< D4EV6FV6 V7 

5?>>G5==G F4 EF4?><G D>76<F>G FL>7> =4?DO<G 6 '>D4W=V. 

�=VFV4F<64 76: «�5D646=V F4 ?G5?VG=>-?D<64F=V ?4DF=5DEF64 4?O <4ELF45=<E 

?V?>F=<E ?D>T>FV6». 

�V?>F=V ?D>T>F< 3 >4<= V7 =4=4VT6VL<E V=EFDG<5=FV6 4>6545==O 

6<FFT744F=>EFV F4 5D5>F<6=>EFV 5?>>G5==-DVL5=L G D54?L=<E G<>64E. �=VFV4F<64 

M>4> D>76<F>G 45D646=>-?D<64F=<E ?4DF=5DEF6 (PPP) ?>>?<>4=4 >5¾T4=4F< 

D5EGDE<, 5>E?5DF<7G V D<7<>< <V6 45D646=<<< GEF4=>64<< F4 ?D<64F=<<< 

>><?4=VO<< 744?O 74?GE>G 65?<><E 5?>>G5==-?D>T>FV6. ' 74?G7OE, M> <4NFL 6<E>>G 

E>FV4?L=G 7=4GGMVEFL (5?5>FD>==4 V45=F<DV>4FVO, 75<5?L=<= >444EFD, ?>7VEF<>4, 

>E>D>=4 74>D>6¾O), ?V?>F< <>6GFL ?D>45<>=EFDG64F<, =4E>V?L>< 644?> 

D>7?>4V?5=<= D5TEFD 6<DVLGT ?D>5?5<< ?D>7>D>EFV, 557?5>< F4 ?V476VF=>EFV. 

%GFL ?V4E>4G ?>?O74T G F><G, M> 45D646=V >D74=< =444NFL E6V= D57G?OF>D=<= 

V 44<V=VEFD4F<6=<= D5EGDE, 4 ?D<64F=<= E5>F>D 3 F5E=>?>7VW F4 V==>64FV==G 

5>E?5DF<7G [25]. 'F6>DNNG< E?V?L=G D>5>GG 7DG?G, EF>D>=< 6<7=4G4NFL 6<<>7< 4> 

?D>T>FG, >?NG>6V ?>>47=<>< 5D5>F<6=>EFV F4 6V4?>6V44?L=<E 6<>>=46FV6. �V4 G4E 

D54?V74FVW 6V45G64TFLEO ?>EFV==<= <>=VF>D<=7, 4 >FD<<4=V D57G?LF4F< 

6<>>D<EF>6GNFLEO O> 4>>47>64 5474 4?O <>6?<6>7> <4ELF45G64==O 45> 7<V=< 

=>D<4F<6=<E 4>FV6. &4><= D>D<4F E?V6?D4FV 6<7V4=<= GEV< GG4E=<>4<: 45D6464 

>FD<<GT DVL5==O V7 ?D>7=>7>64=<<< 6<FD4F4<<, >><?4=VW 3 74D4=F>64=5 D<=>>65 

74EF>EG64==O F5E=>?>7V=, 4 7D><44O=< 3 ?>>D4M5==O O>>EFV ?G5?VG=<E ?>E?G7. 

�?NG>6V >D>>< D54?V74FVW: 

1. �<7=4G5==O ?DV>D<F5F=<E =4?DO<V6: 74?G7V 7 6<E>><< EGE?V?L=<< F4 

5>>=><VG=<< 5D5>F><. 

2. $>D<G64==O >>=E>DFVG<G: 45D646=V >D74=<, ?D<64F=V �&->><?4=VW, =4G>>6>-

4>E?V4=V GEF4=>6<. 

3. �V?>F=<= ?5DV>4: D54?V74FVO MVP, 6V4EF565==O KPI F4 >?5D4F<6=5 

>>D<7G64==O ?D>T>FG. 



216 

4. �FV=>4 F4 <4ELF45G64==O: ?5D5EV4 4> ?>6=>7> D>77>DF4==O 45> 74?GE> 

4=4?>7VG=<E ?D>T>FV6 G EG<V6=<E ED5D4E. 

'E?VL=V ?V?>F=V ?D>T>F< ?V46<M4FL 4>6VDG 4> 5?>>G5==-F5E=>?>7VW 7 5>>G 

EGE?V?LEF64, V=65EF>DV6 F4 45D64?4D4FG. �D4>F<G=> 4>6545=4 5D5>F<6=VEFL DVL5=L 

EF4=5 646?<6>N ?5D54G<>6>N 4?O ?D<==OFFO =>6<E D57G?OF>D=<E =>D<, O>V 

E?D<OF<<GFL L<D>>V= V=F57D4FVW 5?>>G5==G 6 DV7=V 74?G7V. �DV< F>7>, 45D6464 7<>65 

>FD<<4F< DV=4=E>6G F4 >D74=V74FV==G ?V4FD<<>G 6V4 ?D<64F=>7> E5>F>DG, 

7<5=LGNG< =464=F465==O =4 5N465F. �>7<F<6=V >5=E< F4>>6 444GFL ?>LF>6E 4?O 

7>6=VL=VE V=65EF<FV=, 4465 <V6=4D>4=V >><?4=VW 74FV>46?5=V 6 D<=>4E, 45 ?D>T>F< 6 

ED5DV ?5D54>6<E F5E=>?>7V= GE?VL=> D54?V7GNFLEO =4 DV6=V 45D646=>W ?>?VF<><. 

�=VFV4F<64 77: «�4?GE> =4FV>=4?L=<E >E6VF=VE ?D>7D4< G E?V6?D4FV 7 

?D>6V4=<<< G=V65DE<F5F4<<». 

%FDV<><= D>76<F>> 5?>>G5==-F5E=>?>7V= 6<<474T ?V47>F>6>< 

6<E>>>>64?VDV>>64=<E D4EV6FV6, 744F=<E D>7D>5?OF< F4 6?D>6446G64F< V==>64FV==V 

DVL5==O G DV7=<E E5>F>D4E 5>>=><V><. �=VFV4F<64 ?>?O74T 6 >D74=V74FVW 

54>4?46DEL><E V <47VEF5DEL><E ?D>7D4<, 4 F4>>6 >>D>F>>EFD>>>6<E 

E5DF<DV>4FV==<E >GDEV6, ?D<E6OG5=<E 6<6G5==N D>7?>4V?5=<E D5TEFDV6, 

>D<?F>7D4DVW, E<4DF->>=FD4>FV6, 45F5=FD4?V7>64=<E 74EF>EG=>V6 (dApps) F4 V=L<< 

EG<V6=<< =4?DO<4<. %?V6?D4FO 7 ?D>6V4=<<< G=V65DE<F5F4<<, M> <4NFL E<?L=V 

>4D54D< V=D>D<4F<><, >V55D557?5>< F4 5>>=><V><, 4>76>?<FL ED>D<G64F< 

<V64<EF<??V=4D=G ?D>7D4<G =46G4==O. 

�46?<6<< 5?5<5=F>< EF4=5 74?GG5==O 6VFG<7=O=<E V <V6=4D>4=<E 5>E?5DFV6, 

O>V 7<>6GFL 4>?>6=<F< F5>D5F<G=V 7=4==O ?D4>F<G=<< 4>E6V4><. �46G4?L=V 

?D>7D4<< ?5D5454G4F<<GFL O> DG=44<5=F4?L=V 4<EF<??V=< (4?7>D<F<<, 4DEVF5>FGD4 

>><?¾NF5D=<E E<EF5<), F4> V E?5FV4?V7>64=V >GDE< 7 5?>>G5==G. �?4=GTFLEO 

D>76<64F< =4G>>6>-4>E?V4=<= ?>F5=FV4? L?OE>< EF6>D5==O EFG45=FEL><E 

?45>D4F>DV=, 45 <>6=4 5G45 D54?V7G64F< ?D>T>F< ?V4 <5=F>DEF6>< ?D>D5EV>=4?V6 V7 

74?G7V. �474?><, F4>4 V=VFV4F<64 74557?5G<FL ?>EFV==5 >=>6?5==O 547< 7=4=L V 

744>6>?L=<FL ?>?<F =4 >><?5F5=F=<E D4EV6FV6 G EFDV<>> 7D>EF4NG><G E5>F>DV. 

�?NG>6V >D>>< D54?V74FVW: 
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1. �G4<F >E6VF=VE ?D>7D4<: 6<7=4G5==O =4O6=<E 4<EF<??V= V ?D>74?<= G 

7=4==OE, M> EF>EGNFLEO 5?>>G5==G. 

2. $>7D>5>4 =46G4?L=<E ??4=V6: G77>465==O EFDG>FGD< >GDEV6, D>D<G64==O 

<V64<EF<??V=4D=<E <>4G?V6. 

3. �4?GG5==O 6<>?444GV6 F4 5>E?5DFV6: ?V47>F>6>4 ?5>F>DV6 7 G=V65DE<F5FV6, 

>><?4=V= V =4G>>6>-4>E?V4=<E V=EF<FGFV6. 

$54?V74FVO =4FV>=4?L=<E >E6VF=VE ?D>7D4< 44EFL 7<>7G EF6>D<F< =>65 

?>>>?V==O E?5FV4?VEFV6, 744F=<E ?D4FN64F< =44 ?5D54>6<<< F<DD>6<<< DVL5==O<<. 

&5 EGFFT6> 6??<=5 =4 7D>EF4==O >V?L>>EFV 6VFG<7=O=<E 5?>>G5==-EF4DF4?V6, 4 F4>>6 

4>?><>65 VE=GNG<< >><?4=VO< <>45D=V7G64F< E6>N 4VO?L=VEFL. �464O>< V=F57D4FVW 

F5>D5F<G=<E V ?D4>F<G=<E =46<G>> EFG45=F< <4F<<GFL >>=>GD5=F=G ?5D5647G =4 

G>D4W=EL>><G F4 <V6=4D>4=><G D<=>4E ?D4FV. �DV< F>7>, ?V46<M5==O 7474?L=>7> 

DV6=O 5>E?5DF<7< 6 4>445<VG=><G E5D54>6<MV EF<<G?N64F<<5 =4G>>6>-4>E?V4=G 

4VO?L=VEFL, E?D<ONG< 6<D>5?5==N =>6<E V45= F4 <5F>4<>, M> D>D<G64F<<GFL 

V==>64FV==<= ?>F5=FV4? >D4W=<. 

�=VFV4F<64 78: «�E5G>D4W=EL>V V=D>D<4FV==>-?D>E6VF=<FL>V >4<?4=VW». 

'<<4?> 7D><44O= V =46VFL ?D54EF46=<>V6 5V7=5EG 4>EV <4NFL >5<565=5 

D>7G<V==O F>7>, M> F4>5 5?>>G5== V O> 6V= <>65 5GF< 74EF>E>64=<=. &5 ?>D>46GT 

<VD< = ?>5>N64==O, 74?L<GNG< 4>F<6=5 6?D>64465==O F5E=>?>7VW 6 DV7=<E 74?G7OE. 

�=D>D<4FV==>-?D>E6VF=<FL>V >4<?4=VW, >D74=V7>64=V =4 7474?L=>45D646=><G DV6=V, 

4>?><>6GFL D>D<G64F< 5V?LL GE6V4><?5=5 EF46?5==O 4> 5?>>G5==G, =>7> ?5D5647 

F4 >5<565=L. &4>V V=VFV4F<6< ?5D5454G4NFL EF6>D5==O <54V==<E <4F5DV4?V6 

(D>?<>V6, V=D>7D4DV><, EF4F5=), ?D>6545==O F5<4F<G=<E E5<V=4DV6, 655V=4DV6 V 

FD5=V=7V6, 4 F4>>6 4>F<6=G ?D<EGF=VEFL G E>FV4?L=<E <5D564E. 

�E>5?<6<= 4>F5=F 4>FV?L=> 7D>5<F< =4 45<>=EFD4FVW D54?L=<E >5=EV6 

GE?VL=>7> 74EF>EG64==O 5?>>G5==G, 7>>D5<4 6 45D646=><G E5>F>DV. &5 4>?><>65 

D>76VOF< EG<=V6< EF>E>6=> 557?5>< = 4>FV?L=>EFV =>6<E DVL5=L. �>5V?V74FVO 

74FV>46?5=<E EF>DV= 3 6V4 ?D<64F=>7> E5>F>DG = =5GDO4>6<E >D74=V74FV= 4> 

G=V65DE<F5FV6 V ��� 3 E?D<OF<<5 F><G, M>5 V=D>D<4FV==5 ?>?5 5G?> 754?4=E>64=<< 

V 4>EFG?=<< 4?O ?N45= V7 DV7=<< DV6=5< F5E=VG=>W >><?5F5=FVW. 
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�?NG>6V >D>>< D54?V74FVW: 

1. $>D<G64==O T4<=>W >><G=V>4FV==>W EFD4F57VW: 6<7=4G5==O >?NG>6<E 

<5E546V6 F4 FV?L>6<E 4G4<F>DV=. 

2. %F6>D5==O >>=F5=FG: 6<?GE> E5DVW 6V45>- F4 F5>EF>6<E <4F5DV4?V6 ?D> >E=>6< 

5?>>G5==G = GE?VL=V ?D<>?44<. 

3. $57G?OD=4 674T<>4VO 7 <54V4: E?V6?D4FO 7 F5=FD4?L=<<< F4 D57V>=4?L=<<< 

���, >=?4==-??4FD>D<4<<. 

�>E<?5=4 >5V7=4=VEFL EGE?V?LEF64 ?D> 5?>>G5== EF6>D<FL >D4MV G<>6< 4?O 

6?D>64465==O =>6VF=VE F5E=>?>7V=: =4E5?5==O 5G45 5V?LL ?D<E<?L=> EF46<F<EO 4> 

5?5>FD>==<E ?>E?G7, 4 ?V4?D<T<FV 3 >E>GVL5 V=65EFG64F< 6 V==>64FV==V DVL5==O. 

�<DV6=N64==O V=D>D<4FV==>7> ?>?O E?D<OF<<5 7=<65==N DV6=O L4ED4=EF64 F4 

<4=V?G?OFV=, ?>6¾O74=<E V7 457V=D>D<4FVTN. ' E5D54=L>EFD>>>6V= ?5DE?5>F<6V 

7D>EF5 DV65=L 4>6VD< 4> 45D646=<E 5?5>FD>==<E V=VFV4F<6, M>, E6>TN G5D7>N, 

EF<<G?N64F<<5 D>76<F>> F<DD>6>W 5>>=><V>< 7474?><. �D5LF>N, V=D>D<>64=V 

7D><44O=< >FD<<4NFL 6<7>4< 6V4 ?D>7>DVL<E V 7DGG=VL<E ?>E?G7, 4 45D6464 3 5V?LL 

5D5>F<6=<= >4=4? 674T<>4VW 7 =4E5?5==O<. 

�=VFV4F<64 79: «�D>6545==O D57G?OD=<E 5?>>G5==-E4>4F>=V6 V >>=>GDEV6». 

%4>4F>=< F4 DV7=><4=VF=V >>=>GDE< V45= T 646?<6<< 5?5<5=F>< V==>64FV==>W 

5>>E<EF5<<, >E>V?L>< EF<<G?NNFL >><4=4=G D>5>FG, L6<4>G ?D>F>F<?V74FVN F4 

>5<V= 7=4==O<<. ' >>=F5>EFV 5?>>G5==G FV 74E>4< <>6GFL >5¾T4=4F< D>7D>5=<>V6, 

4<74==5DV6, 5V7=5E-4=4?VF<>V6, <4D>5F>?>7V6 F4 V=L<E D4EV6FV6 4?O ?>LG>G 

=5EF4=44DF=<E DVL5=L G ED5D4E 45D646=>7> G?D46?V==O, DV=4=EV6, ?>7VEF<><, 

>E>D>=< 74>D>6¾O F>M>. �=VFV4F<64 ?5D5454G4T ?D>6545==O M>DVG=<E 45> =46VFL 

5V?LL G4EF<E >>=>GDEV6, G <564E O><E GG4E=<>< >FD<<GNFL 74644==O D>7D>5<F< 

?V?>F=<= ?D>T>F =4 547V 5?>>G5==-F5E=>?>7VW 74 >5<565=<= ?D><V6>> G4EG. 

&5 4>76>?<FL 6<O6<F< F4?4=F< F4 74?GG<F< <>?>4<E E?5FV4?VEFV6 4> 

D>76¾O74==O 4>FG4?L=<E ?D>5?5<. �>DV< F>7>, E4>4F>=< EF<<G?NNFL V=65EF>DV6, 

>>D?>D4FVW F4 ?D54EF46=<>V6 45D646=<E EFDG>FGD 5D4F< GG4EFL G D>7D>5FV, 

<5=F>DEF6V = ?>44?LL><G DV=4=EG64==V =4=>D4M<E ?D>T>FV6. �5D5<>6FV <>6GFL 

>FD<<G64F< ?D<7< G D>D<V 7D4=FV6, V=>G54FV==<E ?D>7D4< 45> >>=FD4>FV6 =4 
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4>>?D4FN64==O ?D>4G>FG. ' D57G?LF4FV D>D<GTFLEO 4<=4<VG=4 E?V?L=>F4 

V==>64F>DV6, O>4 ?D>EG64T V45W, M> E?D<OF<<GFL D>76<F>G =4FV>=4?L=>W 5?>>G5==-

5>>E<EF5<<. 

�?NG>6V >D>>< D54?V74FVW: 

1. �>LG> >D74=V74F>DV6 V ?4DF=5DV6: 45D646=V GEF4=>6<, IT->><?4=VW, 

7D><44EL>V >D74=V74FVW. 

2. �<7=4G5==O F5<4F<G=<E =4?DO<V6: ?DV>D<F5F=V ED5D< 74EF>EG64==O 

5?>>G5==G. 

3. �4557?5G5==O D5EGDEV6: ?D<<VM5==O, F5E=VG=4 V=DD4EFDG>FGD4, 5>E?5DF=4 

?V4FD<<>4. 

4. $>D<G64==O 6GDV F4 <5=F>DEL><E >><4=4: 74?GG5==O ?D>D5EV>=4?V6 V7 

DV7=<E 74?G75=. 

$57G?OD=V 5?>>G5==-E4>4F>=< = >>=>GDE< 4>?><>6GFL EF6>D<F< 4>F<6=<= ?G? 

D>7D>5=<>V6, O>V 6>?>4VNFL ?5D54>6<<< F5E=>?>7VG=<<< >><?5F5=FVO<<. &5 

?D<E>>D<FL ?>O6G =>6<E ?D>F>F<?V6 V EF4DF4?V6, M> G ?5DE?5>F<6V <>6GFL EF4F< 

>><5DFV==> GE?VL=<<< 45> 5GF< V=F57D>64=<<< 6 45D646=V E5D6VE<. �DV< F>7>, 

7D>EF4F<<5 DV65=L >>?45>D4FVW <V6 4>445<VG=<< E5D54>6<M5<, ?D<64F=<< E5>F>D>< 

V >D74=4<< 6?44<. %D>D<>64=<= G=4E?V4>> F4><E 74E>4V6 =5F6>D>V=7 E?D<OF<<5 

?>44?LL><G D>76<F>G 74?G7V, 4>?><474NG< >5<V=N64F<EO V45O<< = D5EGDE4<<. 

�D5LF>N, >D4W=4 >FD<<4T ??4FD>D<G 4?O ?>EFV==>7> ?>LG>G V==>64FV=, O>4 

7<VF=<FL ?>7<FVW '>D4W=< O> D57V>=4?L=>7> ?V45D4 G ED5DV 5?>>G5==-F5E=>?>7V=. 

&4><< G<=><, D54?V74FVO >?<E4=<E V=VFV4F<6 G EG>G?=>EFV 4>76>?<FL 

ED>D<G64F< >><??5>E=<= ?V4EV4 4> D>76<F>G 5?>>G5==-5>>E<EF5<< =4 

=4FV>=4?L=><G DV6=V. &5E=>?>7VG=V, >D74=V74FV==V F4 >E6VF=L>-?D>E6VF=<FL>V 74E>4< 

<4NFL 4>?>6=N64F< >4=5 >4=>7>, 74557?5GGNG< EF4?5 6?D>64465==O 

45F5=FD4?V7>64=<E DVL5=L F4 7D>EF4==O 4>6VD< 4> =<E G EGE?V?LEF6V. 
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�<E=>6>< 4> D>74V?G 3 

&D5FV= D>74V? 4<E5DF4FV==>W D>5>F< ?D<E6OG5=> D>7D>5?5==N EFD4F57VG=<E 

?V4E>4V6 4> 6?D>64465==O 5?>>G5==-F5E=>?>7V= G 5V7=5E-E5D54>6<MV F4 >FV=FV 

WE=L>7> 6??<6G =4 5D5>F<6=VEFL G?D46?V==O ?V4?D<T<EF64<<. 

1. �4EF>E>6GNG< ?V4EV4 «F5E=>?>7VO3>D74=V74FVO3E5D54>6<M5» (TOE) F4 

<5F>4 4=4?V7G VTD4DEV=, D>7D>5?5=> <>45?L >FV=>< 7>F>6=>EFV ?V4?D<T<EF6 4> 

6?D>64465==O 5?>>G5==-F5E=>?>7V= (Bc_Adoption). �<O6?5=>, M> =4=5V?LL<= 

6??<6 =4 7474?L=<= DV65=L 7>F>6=>EFV <4NFL >D74=V74FV==V F4 E5D54>6<M=V G<==<>< 

(?V4FD<<>4 >5DV6=<FF64, D57G?OF>D=5 ?>?5, ?4DF=5DEL>4 674T<>4VO), 4 F4>>6 DV65=L 

?>F>G=<E 7=4=L ?D> 5?>>G5==. 

2. �4 ?V4EF46V D57G?LF4FV6 <>45?N64==O F4 4=4?V7G D4>F>DV6 7>F>6=>EFV 

?V4?D<T<EF6 ED>D<>64=> EFD4F57VG=V D5>><5=44FVW 4?O 6?D>64465==O 5?>>G5==G G 

5V7=5E-?D>F5E<, M> 6D4E>6GNFL F<?< ?V4?D<T<EF6 (<4?V, E5D54=V, 65?<>V) F4 WE=V 

D5EGDE=V <>6?<6>EFV. �>D5E?5=> G=V65DE4?L=V >D>>< (Proof of Concept, ?V?>F=<= 

?D>T>F, V=F57D4FVO) = ?V4E>4< (56>?NFV==<= G< 4<D5>F<6=<=), O>V <V=V<V7GNFL 

6<FD4F< = D<7<><. 

3. �EF4=>6?5=>, M> 5D5>F<6=VEFL V=F57D4FVW 5?>>G5==G 74?56<FL 6V4 744F=>EFV 

?V4?D<T<EF6 74?GG4F< >64?VDV>>64=<= ?5DE>=4?, D>75G4>6G64F< 7=GG>G �&-

4DEVF5>FGDG F4 =4?47>46G64F< E?V6?D4FN 7 ?4DF=5D4<< = 45D646=<<< >D74=4<<. 

�4?D>?>=>64=> 6<4V?OF< D4>F>D<, =4=>D<F<G=VLV 4?O 7D>EF4==O DV6=O 7>F>6=>EFV 

(Bc_Adoption), V FV?5E?DO<>64=> ?>E<?N64F< E4<5 WE (=4?D<>?44, >44D>6G 

?V47>F>6>G G< DV=4=EG64==O ?V?>FV6). 

4. �5�DG=F>64=> >>=F5?FG4?L=V 74E44< EF6>D5==O 5?>>G5==-5>>E<EF5<< =4 

=4FV>=4?L=><G DV6=V, M> ?5D5454G4NFL FD< >E=>6=V 7DG?< V=VFV4F<6: F5E=>?>7VG=V 

(D>7D>5>4 =4FV>=4?L=>W ??4FD>D<< = V=DD4EFDG>FGD<), >D74=V74FV==V (?D46>65 

6D57G?N64==O, 45D646=>-?D<64F=V ?4DF=5DEF64, 64GG5D=V ?D>7D4<<) F4 E5D54>6<M=V 

(>E6VF=V ?D>T>F<, V=D>D<4FV==V >4<?4=VW, E4>4F>=<). &4><= >><??5>E=<= ?V4EV4 

74557?5G<FL ?D<E>>D5==O F<DD>6>W FD4=ED>D<4FVW '>D4W=<. 

5. �¾OE>64=>, M> GE?VL=5 D>D<G64==O 5?>>G5==-5>>E<EF5<< ?>FD55GT 

G77>465==O <V6 45D646>N, 5V7=5E>< F4 =4G>>6>->E6VF=V<< GEF4=>64<<: 
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74?D>64465==O =4FV>=4?L=>W 5?>>G5==-??4FD>D<<, ?D>6545==O R&D G ED5DV 

<4ELF45>64=>EFV F4 557?5><, EF6>D5==O «D57G?OF>D=<E ?VE>G=<FL» V <V674?G756<E 

5?>>G5==->>=E>DFVG<V6; >4=>G4E=> V=D>D<G64==O EGE?V?LEF64 = ?V47>F>6>4 >44DV6 

E?D<OF<<GFL D>76<F>G ?D>7>D>W, V==>64FV==>W 5>>=><V>< 7 L<D>>>N 

<V6>D74=V74FV==>N 674T<>4VTN. 

�E=>6=V D57G?LF4F< 4>E?V465==O 74 FD5FV< D>74V?>< 4<E5DF4FV==>W D>5>F< 

>?G5?V>>64=V G =4EFG?=<E =4G>>6<E D>5>F4E 46F>D4 [17; 19; 70], M> ?>44=V G E?<E>G 

6<>>D<EF4=<E 465D5?. 
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��%����� 

 
1. �=4?V7 56>?NFVW 5?>>G5==-F5E=>?>7V= 4>76>?<6 G4>E>>=4?<F< WE=N 

?5DV>4<74FVN =4 >E=>6V >D<F5DVW6 ED5D< 74EF>EG64==O, DV6=O D>D<4?V74FVW 674T<>4VW 

F4 EFG?5=O V=F57D4FVW 6 5V7=5E-?D>F5E<, M> 6>?NG4T G>F<D< 5F4?<: >>=F5?FG4?L=<= 

(4> 2008 D>>G) 3 D>D<G64==O F5>D5F<G=<E >E=>6 45F5=FD4?V74FVW; 5?>>G5== 1.0 

(200832013) 3 EF6>D5==O ?5DL>W 45F5=FD4?V7>64=>W ??4FD>D<< Bitcoin; 5?>>G5== 

2.0 (201332020) 3 D>7L<D5==O DG=>FV>=4?L=>EFV 74 D4EG=>> E<4DF->>=FD4>FV6 F4 

45F5=FD4?V7>64=<E 4>44F>V6 (Ethereum); 5?>>G5== 3.0 (7 2020 D>>G) 3 D>76<F>> 

5474F>?4=FN7>6<E 5>>E<EF5<, V=F57D4FVO 7 IoT V 6?D>64465==O NFT.  

2. 'F>G=5==O EGF=>EFV ?>=OFFO «5?>>G5==» G >>=F5>EFV FVTW ?5DV>4<74FVW 

?>?O74T G 6<>>D5<?5==V =>7> >?NG>6<E E4D4>F5D<EF<> 3 45F5=FD4?V74FVW, <5E4=V7<V6 

>>=E5=EGEG, >D<?F>7D4DVG=>7> 74557?5G5==O =57<V==>EFV 44=<E F4 ?D>7>D>EFV 

?5D56VD>< >?5D4FV=, M> 4>76>?<?> GEG=GF< F5D<V=>?>7VG=G ??GF4=<=G <V6 

?>=OFFO<< «D>7?>4V?5=<= D5TEFD» V «45F5=FD4?V7>64=4 5474 44=<E». �<7=4G5=4 

EFDG>FGD=4 56>?NFVO 5?>>G5==-F5E=>?>7V= E?G7GT >E=>6>N 4?O ?>44?LL>7> 

4>E?V465==O WE=L>7> 6??<6G =4 F<DD>6V74FVN 5V7=5E-?D>F5EV6 V D>7D>5>< <>45?5= 

WE V=F57D4FVW G >>D?>D4F<6=G V=DD4EFDG>FGDG 7 GD4EG64==O< F5E=>?>7VG=<E F4 

>D74=V74FV==<E D4>F>DV6. 

3. �5�DG=F>64=>, M> 5?>>G5==-F5E=>?>7VW, >>DV< E6>WE >D<?F>64?NF=<E 

6<F>>V6, 6<<474NFL >><??5>E=>7> 6<6G5==O G ??>M<=4E 5>>=><VG=<E, F5E=VG=<E V 

?D46>6<E 4>E?V465=L. &4>V 4<EF<??V=4D=> DV7=V ?V4E>4< 4>76>?ONFL 6<>>D5<<F< 

>>=F5?FG4?L=V 74E44<, >>FDV >E>??NNFL O> 7=<65==O FD4=E4>FV==<E F4 475=FEL><E 

6<FD4F, F4> V ?V46<M5==O =44V==>EFV = <4ELF45>64=>EFV. �>4=>G4E ND<4<G=V F4 

E>FV4?L=V EFG4VW, 4=4?V7GNG< ?D46>65 D57G?N64==O, >>=DV45=FV==VEFL, 5F<G=V = 

DV?>E>DEL>V ?<F4==O, ?V4F65D46GNFL <G?LF<4<EF<??V=4D=<= E4D4>F5D 5?>>G5==G. 

'=4E?V4>> F4>>W F5>D5F<G=>W V=F57D4FVW 7¾O6?OTFLEO E<EF5<=5 ?>OE=5==O D>?V 

5?>>G5==G G D>D<G64==V «<4L<==>W 4>6VD<», ?D<E>>D5==V 45F5=FD4?V74FVW F4 

D>7>D<FFV =>6<E 465D5? 64DF>EFV 6 F<DD>6V= 5>>=><VFV, M> ?V4F65D46GT =>7> 
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?>F5=FV4? G FD4=ED>D<4FVW 5V7=5E-?D>F5EV6 =4 DV7=<E 74?G756<E V <V674?G756<E 

DV6=OE. 

4. �=4?V7 F5>D5F<G=<E ?V4E>4V6 V ?D4>F<G=<E >5=EV6 6?D>64465==O 5?>>G5==-

F5E=>?>7V= G 5V7=5E-E5D54>6<M5 E6V4G<FL ?D> VE=G64==O 46>E >E=>6=<E 65>F>DV6 

FD4=ED>D<4FVW 5V7=5E-?D>F5EV6: 56>?NFV==>7> F4 4<D5>F<6=>7>. �6>?NFV==<= 

?V4EV4 ?5D5454G4T ?>EFG?>6G V=F57D4FVN 5?>>G5==G 6 >>D5<V 5V7=5E-?D>F5E<, M> 

<V=V<V7GT D<7<><, 74557?5GGT 7=GG>VEFL 444?F4FVW F4 4>76>?OT ?V4?D<T<EF6G 

?>EFG?>6> >FV=N64F< 5D5>F<6=VEFL F5E=>?>7VW. &5= 65>F>D E?<D4TFLEO =4 >>=F5?FVW 

D5V=6<=VD<=7G 5V7=5E-?D>F5EV6 F4 4<DG7VW V==>64FV=, 45 7<V=< 6V45G64NFLEO 

?>5F4?=>, 74?56=> 6V4 7>F>6=>EFV >D74=V74FVW F4 D<=>>6<E G<>6. �<D5>F<6=<= 

?V4EV4, =46?4><, >DVT=F>64=<= =4 >><??5>E=G D5>D74=V74FVN G?D46?V=EL><E 

EFDG>FGD, <4ELF45=<= ?5D5EV4 4> 45F5=FD4?V7>64=>W <>45?V DG=>FV>=G64==O F4 

V=F57D4FVN 5?>>G5==G 6 >?NG>6V 5V7=5E-DG=>FVW =4 EFD4F57VG=><G DV6=V. �V= 

547GTFLEO =4 ?D<=F<?4E F<DD>6>W FD4=ED>D<4FVW, 6<<474T 7=4G=<E V=65EF<FV= V 

7?<5>><E >D74=V74FV==<E 7<V=, ?D>F5 74557?5GGT <4>E<<4?L=G 5D5>F<6=VEFL V 

>>=>GD5=F=V ?5D5647< 6 4>67>EFD>>>6V= ?5DE?5>F<6V. �<5VD <V6 F<<< ?V4E>44<< 

6<7=4G4TFLEO DV6=5< F5E=>?>7VG=>W 7DV?>EFV ?V4?D<T<EF64, DV=4=E>6<<< 

<>6?<6>EFO<< F4 <4ELF454<< =>7> >?5D4FV=, M> ?V4F65D46GT =5>5EV4=VEFL 

444?F<6=>W EFD4F57VW 6?D>64465==O 5?>>G5==G O> >?NG>6>7> V=EFDG<5=FG 

?V46<M5==O ?D>7>D>EFV, 5D5>F<6=>EFV F4 >>=>GD5=F>E?D><>6=>EFV 5V7=5EG. 

5. �>E?V465==O <G?LF<E5>F>D4?L=>7> 6<>>D<EF4==O 5?>>G5==G ?V4F65D46GT 

=>7> 744F=VEFL E<EF5<=> FD4=ED>D<G64F< 5V7=5E-?D>F5E<, EF6>DNNG< 

45F5=FD4?V7>64=5 F4 ?D>7>D5 E5D54>6<M5 4?O DV7=<E E5>F>DV6 5>>=><V><. �<?VD<G=V 

44=V 7 5V?LL =V6 60 >5=EV6 E6V4G4FL ?D> 6V4GGF=5 7=<65==O FD4=E4>FV==<E 6<FD4F 

(30340%), ?D<E>>D5==O D>7D4EG=>V6 (G 235 D47V6) V <V=V<V74FVN D<7<>V6 L4ED4=EF64 

(4> 50360%), M> 74557?5GGT ?>7<F<6=<= DV=4=E>6<=, >D74=V74FV==<= V 

F5E=>?>7VG=<= 5D5>F. �E=>6=<<< 65>F>D4<< 6?D>64465==O T 56>?NFV==<= 

(?>>4?L=V V=VFV4F<6< 557 <4ELF45=<E D5>D74=V74FV=) F4 4<D5>F<6=<= (EFD4F57VG=V 

=4FV>=4?L=V = >>D?>D4F<6=V ?D>T>F<), O>V 4>?>6=NNFL >4<= >4=>7>, 74557?5GGNG< 

O> L6<4>G 4?D>54FVN 5?>>G5==-DVL5=L, F4> V DG=44<5=F4?L=G D5>D74=V74FVN 
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74?G756<E EFDG>FGD. �?NG>6V DG=>FV>=4?L=V ED5D< 74EF>EG64==O 6>?NG4NFL 

>?F<<V74FVN F4 46F><4F<74FVN >?5D4FV= (74 4>?><>7>N E<4DF->>=FD4>FV6), 

45F5=FD4?V74FVN 674T<>4VW GG4E=<>V6 D<=>G, ?V46<M5==O ?D>7>D>EFV = 4>6VD<, 

D>76<F>> =>6<E 5V7=5E-<>45?5= (7>>D5<4, NFT, DeFi) V F>>5=V74FVN 4>F<6V6, M> 

D>7L<DNT 4>EFG? 4> <V6=4D>4=<E V=65EF<FV==<E ?>F>>V6. �>4=>G4E D57G?OF>D=4 

=56<7=4G5=VEFL, =54>EF4F=O D>76<=5=VEFL F5E=VG=>W V=DD4EFDG>FGD< = 6V4EGF=VEFL 

T4<=<E EF4=44DFV6 G4EF>>6> >5<56GNFL <4ELF45=5 6?D>64465==O 5?>>G5==G, 

?D>F5 D>7D>5>4 E?V?L=<E EFD4F57V= >><?4=V=, 45D646=<E V=EF<FGFV= F4 <V6=4D>4=<E 

>D74=V74FV= E?D<OT ?>EFG?>6V= G=VDV>4FVW ?V4E>4V6 V ?5D5F6>DNT 5?>>G5== =4 >4=G 7 

>?NG>6<E F5E=>?>7V= F<DD>6>W 5>>=><V><. 

6. �=4G=<= V=F5D5E G>D4W=EL><E >><?4=V= 4> 5?>>G5==G 7G<>6?5=<= 

5>>=><VG=>N =5EF45V?L=VEFN, ?>?G?OD=VEFN >D<?F>64?NF V ?>FD55>N G 74E<M5=<E 

45F5=FD4?V7>64=<E DVL5==OE. �>4=>G4E >?<FG64==O  ?D54EF46=<>V6 5V7=5EG 6<O6<?> 

EGFFT6<= D>7D<6 <V6 74FV>46?5=VEFN F4 D54?L=<< G?D>64465==O< (66% G7474?V =5 

6<>>D<EF>6GNFL 5?>>G5==). �>?D< 6E>465==O '>D4W=< 4> &��-10 74 

6?D>64465==O< >D<?F>64?NF F4 &��-25 74 >V?L>VEFN 5?>>G5==-D>7D>5=<>V6, 

5V?LLVEFL >><?4=V= =5 <4NFL GVF>>7> 54G5==O 5>>=><VG=<E V F5E=>?>7VG=<E ?5D5647. 

�E=>6=<<< 54D¾TD4<< =4764=> E>?44=VEFL V=F57D4FVW, 5D4> D4EV6FV6 V D57G?OF>D=G 

=56<7=4G5=VEFL, 4 4D4=65D4<< 3 7D>EF4==O D<=>G F<DD>6<E 4>F<6V6, ?>L<D5==O 

DeFi, >E6VF=V V=VFV4F<6< F4 V=F5D5E 7 5>>G 65?<><E 5V7=5EV6 V 45D6EFDG>FGD. �?O 

D>D<G64==O 5?>>G5==-5>>E<EF5<< 6 '>D4W=V >D<F<G=> 646?<6> 64>E>>=4?N64F< 

?D46>65 E5D54>6<M5, 7<VF=N64F< IT-V=DD4EFDG>FGDG, D>76<64F< >44D>6<= 

?>F5=FV4? V 74557?5GG64F< <V6>D74=V74FV==G E?V6?D4FN, M> 744F=5 ?5D5F6>D<F< 

6<E>><= V=F5D5E 4> FVTW F5E=>?>7VW =4 D54?L=V >>=>GD5=F=V ?5D5647<. 

7. �5F>4<G=<= ?V4EV4 4> >FV=N64==O 5>>=><VG=>W 5D5>F<6=>EFV = 

?D>4G>F<6=>EFV 5V7=5EG 6V4 6?D>64465==O 5?>>G5==-DVL5=L <4T �DG=FG64F<EO =4 

?>T4=4==V FD44<FV==<E DV=4=E>6<E ?>>47=<>V6 (ROI, NPV, TCO) 7 >D74=V74FV==<<< 

F4 F5E=>?>7VG=<<< V=4<>4F>D4<<, 4 F4>>6 V7 6D4EG64==O< =5<4F5DV4?L=<E 6<7V4 

(?D>7>DVEFL, 4>6VD4, D5?GF4FV==<= >4?VF4?). &4>4 V=F57D4FVO 7G<>6?5=4 >><??5>E=>N 

?D<D>4>N 5?>>G5==G, O><= >4=>G4E=> EF6>DNT 5>>=><VG=<= 5D5>F, 6??<64T =4 



225 

>D74=V74FV==G EFDG>FGDG V 6<<474T >FV=>< F5E=>?>7VG=<E E4D4>F5D<EF<>. �>45?L 

«F5E=>?>7VO->D74=V74FVO-E5D54>6<M5» (TOE) V 5474F>>D<F5DV4?L=<= 4=4?V7 (MCDA) 

4>?>6=NNFL EGF> DV=4=E>6V D>7D4EG=><, 4>76>?ONG< 6D4E>6G64F< <5D5656<= 

5D5>F 5?>>G5==G, EFD4F57VG=G 7=GG>VEFL >><?4=VW F4 =5<4F5DV4?L=V G<==<><, >>FDV 

=5 6V4>5D464NFLEO 6 ROI G< TCO. &4><= 5474F>6<<VD=<= ?V4EV4 44T 7<>7G 5V7=5EG 

?D<=<4F< 5V?LL >5�DG=F>64=V V=65EF<FV==V DVL5==O F4 >FV=N64F< 6=5E>> 5?>>G5==-

F5E=>?>7V= G 4>67>EFD>>>6G >>=>GD5=F>E?D><>6=VEFL V EFV=>VEFL ?V4?D<T<EF6. 

8. $>7D>5?5=4 46F>D>< <>45?L >FV=>< 7>F>6=>EFV ?V4?D<T<EF6 4> 

74EF>EG64==O 5?>>G5==-F5E=>?>7V=, O>4 6V4DV7=OTFLEO 6V4 =4O6=<E ?V4E>4V6 

>><??5>E=<< GD4EG64==O< F5E=>?>7VG=<E, >D74=V74FV==<E F4 7>6=VL=VE G<==<>V6, 

547GTFLEO =4 F5>D5F<G=<E ?D<=F<?4E ?>5G4>6< (TOE), >E>??NT <5F>4 >V?L>VE=>7> 

>FV=N64==O = ?5D5454G4T F<?>?>7V74FVN >><?4=V= 74 EFG?5=5< 7>F>6=>EFV; F5 

EF6>DNT ?V4�DG=FO 4?O D>7D>5>< 6V4?>6V4=<E EFD4F57V= G?D46?V==O. �5D<DV>4FVO 

<>45?V E6V4G<FL, M> DV65=L 7>F>6=>EFV 4> 5?>>G5==G 6<7=4G4TFLEO =5 ?<L5 

5>>=><VG=>N 4>FV?L=VEFN, 4 = =4O6=VEFN =4?56=>W IT-V=DD4EFDG>FGD<, ?V45DEL>>W 

?V4FD<<><, >64?VDV>>64=<E >44DV6 F4 E?D<OF?<6<E G<==<>V6 7>6=VL=L>7> 

E5D54>6<M4 (D57G?OF>D=V 6<<>7<, >>=>GD5=FVO, ?4DF=5DEL>4 674T<>4VO). �>6545=>, 

M> E4<5 754?4=E>64=<= D>76<F>> GEVE >?NG>6<E 4E?5>FV6 (F0 3 7=4==O ?D> 
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