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AHHOTAUMA

B cTtaTbe uccnenyroTcs NpUYMHBI MELNEHHOTO BHeAPEHUs TexHonornu 6nokveriHa B GUHAHCcoBOM chepe. ABTOpbI
KPUTUYECKM NMpPOaHaNM3MPOBaNIM OCHOBHblE AeK/lapupyeMble CBOWCTBA ONOKYeMH TexXHONOrui: nosepue, besona-
CHOCTb, AELEHTPaNU3aLUS, HEU3MEHHOCTb XPaHEHUS AaHHbIX, OTCYTCTBME NOCPEAHUKOB, BCTPOEHHASN 3alMTa OT aTak,
OTKpbITOCTb. Llenb nccnepoBaHns — nokasaTtb, YTO AeKapuMpyeMble CBOWCTBA 610KYEMHA MepeoLeHeHbl, 0XXMAAHUS
OT BHEJpeHMS 3aBbllIeHbI, @ 3alepXXKM ero afanTaunu 3a npeaenamMmu KpUnToBantoT, B HaCTHOCTM B PUHAHCOBON che-
pe, 3aKOHOMepHbI. B 0OCHOBY CTaTbM MOJIOXKEHA METOA010TMUS KAaYeCTBEHHOTO U KOJIMYECTBEHHOIO aHaM3a HayYHbIX
nybaMKaumii U CTaTUCTUYECKMX MCTOYHMKOB, MOCBSAWEHHbIX aganTaumMm 6ioKkYeHa C No3nuuu Teopumn anddysum
MHHOBALMM, YCNOBUI [OCTUXKEHUS KOHCECYCA M 0COBEHHOCTEN peann3aumm 3KOHOMUKO-COLMONOTMYECKMX NOAXOA0B
K LOCTUXEHMIO KOHCeHcyca. B pesynbrate uMccnefoBaHUS CAeNaHbl CAeAyolMe HOBble CMCTEMHbIE BbIBOAbI. Brok-
YelH M pacnpeneneHHble peecTpbl HE SBAATCA NPUHUUMMANBHO HOBbIMU TEXHOMOIMAMU U B LLEIOM He obnagatoT
NPUNUCbIBAEMBIMU UM CBOMUCTBAMU HEU3MEHHOCTU XPAHEHUS LAHHbIX, LOCTUXEHUS LOBEPUS, aHOHUMHOCTH, HU3KOW
CTOMMOCTM TpaH3aKUWii M AeWweBU3HOW BHeapeHus. Bce cywecTBylMe TEXHONOMMM KOHCEHCyca obnafatot QyH-
[aMeHTaNbHbIMW HeLOCTaTKaMWU. TEXHONOMUS KPUNTOBAMKOT OPUIMHANbHA, HO Oblla YAaCTHbIM 3KCNEPUMEHTANbHbIM
pelweHMeM KOHKPETHOW MAeonornyeckor npobnembl nubeptapmaHCKoOM MOAMTMYECKOM MoOBecTKU. KoHceHcyc He
obecneunBaeT noBepus. 3aaepxka BHeapeHUs 6nokyerHa B TPaAULMOHHbBIX GUHAHCOBBIX MHCTUTYTaxX 3aKOHOMEPHA,
NMOCKOJIbKY TEXHO/IOTMS He MOKa3blBaeT pe3yNbTaToB /yylle, YeM Tekylime LMdpoBble pelleHns, a TpaguLMOHHbIe
3KOHOMMUYECKME MHCTUTYTbl MMetT 6onblee obuwecTBeHHOe goBepue. [TpakTnuyeckas 3Ha4MMOCTb BbIBOLOB UCCe-
[OBaHMS 3aK/104AETCA B TOM, YTO OHWU MOTYT ObITb MCNONb30BaAHbI MHBECTOPAMMU.
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ABSTRACT
The article analyzes the main reasons for the slow adoption of blockchain technology, in particular, in the financial sector.
The authors critically analyzed the main declared properties of blockchain technologies: trust, security, decentralization,
immutable data storage, lack of intermediaries, hardware protection against attacks, and openness. The aim of the study
are to show that these blockchain properties are overestimated, the expectations of its adoption are inflated, and the
delays in its adaptation outside of cryptocurrencies, in particular, in the financial sector, are natural. The article is based
on a methodology for the qualitative and quantitative analysis of scientific publications and statistical sources on the
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blockchain adaptation from the perspective of the theory of diffusion of innovations, the conditions and the specifics of
economic and sociological approaches for consensus-building. The study resulted in the following new systemic findings.
Blockchain and distributed ledgers are not fundamentally new technologies. In general, they do not have the properties
of the immutable data storage, trust, anonymity, low transaction and adoption costs. ALl current consensus technologies
have fundamental faults. Cryptocurrency technology is original, but it was a private experimental solution to a specific
ideological problem of the libertarian political agenda. Consensus does not provide trust. Delayed blockchain adoption,
in particular in traditional financial institutions, is natural, since the technology does not show better results than
current digital solutions, and traditional economic institutions have greater public trust. The practical implications of the
findings are that they may be used by investors.

For citation: Krylov G.0., Seleznev V.M. Current state and development trends of blockchain technology in the financial

sector. Finance: Theory and Practice. 2019;23(6):26-35.DOI: 10.26794/2587-5671-2019-23-6-26-35

BBEOEHMUE

Ouepennoit 2019 1., omMHHAALIATHIV C MOMEHTA TTyO/IH -
Kaiyy MaHudecra 6MUTKOMHA, PhIHOK OJI0KUYeiiHa BCTpe-
TWI C pa3HOHANPaBJIeHHbIMY TpeHAaMMN. Tak, CTIeKyIsi-
TUBHBII KaIIUTaJI IIOTEPSIT MHTEepeC K 6/10KueliHy. Biio-
SKEHMST B OJTIOKUEIH-CTapTallbl yIiaau ¢ KoHia 2018 1. Ha
60%!, a Bnoskennst B ICO c¢ stHBapst 1o 1ioHb 2019 1. yma-
Jin B 17,8 pa3za OTHOCUTE/IbHO aHAJIOTMYHOTO Iepuoaa
2018 r. (rpaduk Broskenuit B ICO mpuBeIeH Ha pUCYHKE).
[Tpu 3TOM KOPIOPAaTUBHBIN CEKTOP U CTpaTermyeckue
MHBECTOPbI MPOIOJIKUIIN C SHTY3MA3MOM MOIEPXKKY
GJIOKYEITH-TEXHOJIOT U, UJTI, KaK ceifyac IMPUHSITO ro-
BOPUTH B KOPITIOPATMBHOM CerMeHTe, TEXHOJIIOTUI pac-
TpefelIeHHOTO peecTpa.

OO6DBsIBITEHVISI O TECTVPOBAHMY TEXHOIOTYM VIV O CTPa-
TErMYeCKOM BUAEHUM TEXHOIOTUY OTOKUETH ITOTOKI-
TeJIbHBIM 00Pa30M BJMSIOT Ha KaIMTaTM3aIMI0 KPYITHBIX
KOMIIaHMiA [1], 1 ceronHsi, IOXoske, Helb3s1 UMETb CTaTyC
TEXHOJIOTMYECKOTO Jiepa 6e3 MHBECTUIINIA B OJIOKUEITH
MIPOEKTHIZ. BEPOSITHO, BBIIIENTPUBEIEHHbIE (haKTOPbI JOIK-
HbI ObI OBV CBUAETEILCTBOBATD O HAUMHATIOIIENCS 3pe-
JIOCTY TEXHOJIOTWM, €CJVi ObI He (haKT OTCYTCTBUS CKOTbKO-
HUOYIH MAaCCOBOM afarnTaryu 61I0KJYeliHa 3a TpeIeIaMu
OUTKOMHA M KPUITTOBAJIIOT. B 3TO¥ cTaThe MbI IPOBOIMUM
aHaIMU3 IPUYMH Me[JIeHHOM aanTalyuy TeXHOIOTUM
(B YaCTHOCTH, B (DMHAHCOBOM CEKTOPE) U OIPABIAHHOCTU
OXXMJITAHUT OT ee IOBCeMEeCTHOTO BHEAPEHNS.

OEKJTAPUPYEMBDIE
CBOMCTBA B/IOKYEMHA
Oy 13 Hamboslee 3HAUYMMObIX aIll0JIOreTOB O/I0KUeiiHa
KPECTHBII1 oTell «1M(POBOI SKOHOMUKM» [I0H TIICKOTT

'Tlo mamabpiM mcotemoBanus CBInsights (CB  Information
Services). URL: https://www.cbinsights.com/research/report/
blockchain-trends-opportunities/ (maTa o6parenns: 10.10.2019).
2 CornacHo ompocy 1386 pykoBomuTeneli KOMIaHUIA C TIPU-
6buThIO Gosee 0,5 muipa mosut. CIIA, mpoBemenHomy Deloitte
3uMoii-BecHo#t 2019T., 77% pecrnoHAEeHTOB CUMUTAIOT, UTO
KOMITaHMSI TIOTePsSieT KOHKYPEHTHOe MPeyMYIIeCcTBO, ecy He
BHenput 6rmokueitn. URL: https://www2.deloitte.com/us/en/
insights/topics/understanding-blockchain-potential/global-
blockchain-survey.html (gaTa o6pamienusi: 10.10.2019).
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B cBoeM opus magnum «Pesosronus Binokueiina» (“The
Blockchain Revolution”) [2] B Hanboee ob61eM Bue
chopMymMpoBa OKUIAHMS OT BHEIpeHMST OJTOKUeiiHa,
ITOMECTMB MX B KOHTEKCT [I006aIbHOI 1M pOBU3aLIUIN.
CornacHo TTCKOTTY ¥ TIPOYMM €BaHTETMCTAM TEXHOJO-
i [3, 4], GJIOKUETH TO3BOMINT:

e CO3[IaTh HOBYIO 9KOHOMMKY COBMECTHOTO TIOTPe6-
JIEHUSI, TIe BCe SKOHOMMUYECKME NeCTBYS TPOVUCXOIST
6e3 MOCPeqHIKOB;

e CO3aThb HOBYIO, ITOJTHOCThIO MHKITIO3UBHYIO, ObI-
CTPOMECTBYIOLIYIO (DMHAHCOBYIO CUCTEMY C HYJIEBBIMU
HaK/JIaIHBIMM PacXomaMu;

e 3AIIUTUTb SKOHOMIYECKYE TIpaBa Mo BCemy MUpY;

e TIOJTHOCTBIO MCKOPEHUTD KOPPYIILIMIO ¥ GIOpOKpa-
THUIO;

e 3AIIUTUTH aBTOPCKYE ITPaBa (B IIMPOKOM CMbICTIE,
rpaBa CO3/aTejisl) ¥ KpeaTopam MosydaTh BO3HArpax-
JleH1e HATIPSIMYIO;

e BOCIIMTATh HOBBIM BUJ MPEeANIPUHUMATENST —
6JIOKUEITH-TIpeIIIPUHMMATEIST U, TpaHChOPMUPOBaB
KOpIopaiyn, CO34aTh HOBbIV UECTHbBINM KallUTaan3M;

e CIIeJaTh BHICOKOTEXHOJIOTMYHBIM BCE UeioBe-
YyecKoe OKpysKeHMe, «OKMBYB» U CBSI3aB BOEIMHO BCe
TIPeIMeThI;

e Ppeaym30BaTh HACTOSIINYIO JEMOKPATHIO OT Hapoaa
¥ IJ1T HApOAa.

To ecTbh, IO MHEHUIO aIloJIOTeTOB, OJIOKYEITH — 3TO
peliieHe 60IbIIMHCTBA HACYITHBIX ITPOOJIEM UesToBe-
YyecKoi IMBUIM3aLMK. B yacTHOCTH, 171 (MHAHCOBBIX
OpraHu3aluii IPEe/IoNararTCs CIEMYIOLIVE BHITOMIbI OT
BHeIpeHMsI 6/I0KUeliHa:

¢ CYIIIECTBEHHOE COKpalleHue 3arpat Ha IT-uHppa-
CTPYKTYPY ITyTeM yIpasgHeHns 639K-oduca, KOTOPbIi
3aMeHUT OJIOKYelH [5];

o CHIKEHMEe CTOMMOCTY MEKOAHKOBCKMX PACUeTOB;

o yyullleHVe 6e30MacHOCTM GAaHKOBCKUX IaHHbIX;

e YCKOpEeHMe 00pabOTKM TPaH3aKIINIA;

¢ CMAapT-KOHTPAKTHI ITO3BOJISIT M30€KaTh OIMIMOOK
¥ TIPUIaTyT HOBOE KAueCTBO (DMHAHCOBBIM YCITyTaM;

o OAHKOBCKMII ITPOIIECC CTaHeT 60j1ee OTKPbITHIM
Y TDAHCTIAPEHTHBIM [6].
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* NanHble icodata.com. URL: https://www.icodata.io/stats/2018; https://www.icodata.io/stats/2019 (nata obpawwenus: 10.10.2019).

B 0CHOBY JaHHBIX ITPOTHO30B CTaBATCS TAKMeE MMMa-
HEHTHbIE CBOJCTBA TEXHOJIOTUU, KaK:

e OTCYTCTBUE IOBEPEHHOI CTOPOHBI (trustlessness);

e OpraHM3alus B BUJe OLHOPAHTOBOI ceTu (peer-
to-peer);

e BCTpOeHHbIe KpunTorpaduieckue MexaHN3Mbl
6e301acHOCTH;

o 3KOHOMMYECKAS HEllelecoo6pasHOCTh aTak Ha CU-
cTemy;

e QHOHMMHOCTb;

e HeusMeHHOe XpaHeHMe TaHHbIX;

e OTKPBITOCTD 1 GECIIIIATHOCTD.

HeyauBuTenbHO, UYTO 3T O6EIIaHMsI, COTIPOBOXKAA-
eMble MH(POPMAaIMOHHO TIOAIePsKKOI ycIiexa IepBoit
KPUIITOBAJIIOTHI OMTKOMHA, COOpanu 7,5 Mipm, mOJI.
yHBecTuinii ¢ 2012 r., 4 MIPS, 3 KOTOPBIX ObUIN BJIO-
skeHbl B 2018 T.,° UTO, KaK MMHUMYM, B 4 pa3a 6oJbIie
CYyMMapHbIX MHBECTUIIVI B KBAHTOBbIE BHIUMCIEHMS 3a
CpaBHMMBI cpok’. Tak rmouemy ske Ipyi TaKOM O6MIbHOM
(bvHAHCUMPOBaHMY BHEIPEHE GIIOKUEiHA TOPMO3UT?

BJIOKYENH
KAK «bA30BAdA TEXHONOIna»
OnHo 13 HaubosIee MOMY/ISIPHBIX 00bSICHEHNIT 3TOTO
(heHOMEHA COCTOUT B TOM, UTO GJIOKUEITH OOBSIBISIETCS

5 Naunuble Statista.com. URL: https://www.statista.com/
statistics/621207/worldwide-blockchain-startup-financing-
history/ (mara o6pamenusi: 10.10.2019).

*+ Taunble CB Insights CB Insights. URL: https://www.cbinsights.
com/research/report/quantum-computing/ (mata o6parieHus:
10.10.2019).
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6a3oBoit TexHonorueii (foundational technology) [7],
ITOCKOJIbKY «006J1ajlaeT MOTEHIMAIOM CO3/1aTh HOBYIO
OCHOBY ¥ IPUHIIUIIBI /11 HAIIMX S5KOHOMMUYECKUX U CO-
LIMAJbHBIX CUCTEM». B 3TOM cMbIc/ie 6JIOKYENiH CpaB-
HMBAaeTCsl C OCHOBHBIM MHTepHeT-TIpoToKoa0M TCP/IP,
a ero OCHOBHOE MPUJIO’KeHNE — KPUITTOBATIOTA C AJIeK-
TPOHHOJ TTOYTOJ, KOTOPast 6bIJIa OCHOBHBIM MTPUIONKE-
nuem TCP/IP B 1975 1.

[To aHanoruu ¢ pa3BUTMEM MHTEPHETA CTPOSITCS
TIpeACcKa3aHyst pasBuTHs GrokueiiHa. CHavaia HaCTyITAT
TepUo/T, JIOKAJIbHBIX UaCTHBIX pellieHnit, 10 aHaIOTUM
C KOPIOPATUBHOM 3/IEKTPOHHO MIOYTOIA, 3aTeM MePUOT,
3aMeHbI TPaIMIIMOHHBIX TPUIOKEHMI Ha TTPUTIOKEHNAST
GJIOKYEIiH, TI0 aHAJIOTUY C MHTEPHET-TIPUIOKEHUSIMMA,
", HAKOHell, TPOM30iieT Iepexo;, KoJiMuecTBa B Kaue-
CTBO, ¥ OyIeT CO37jaHa HOBasI pealbHOCTb, OCHOBAHHAS
Ha CMapT-KOHTpaKTaX. Takum 06pa3om, COIIaCHO TOIi
KOHIIEILI}M, BpeMSI ITPOPbIBA TIOKA ITPOCTO He HACTYTIIIO,
BCe UTO HY)KHO, 3TO MPOCTO KAATh, IKCIIEPUMEHTUPYS
C IIpuMeHeHeM 6/I0KUeiiHa B pa3HbIX OTPAC/ISX.

OnHako 0ObsIB/IeHNe O/I0KUeliHA ITOTeHIMaIbHO 6a30-
BOJA TEXHOJIOTVE 1 TE3VC O TOM, UTO «OJIOKUEITH — HOBBIIA
MHTEpHeT», HaM KaXKeTCsI CyII[eCTBEHHbIM YIIPOIIEHVEM.
Bo-IepBbIX, JOCTATOYHO JIETKO YOenuThCs (HarpuMep,
mcciemys coorBeTcTBytonye cratby Wikipedia), uto c ca-
MOT0 MOMeHTa CO3JaHMsI MHTEePHEeT HallleJl OrpPOMHOe
KOJIYECTBO MPAKTUUIECKMX ITPUMeHeHMi, KpoMe e-mail.
[Tporokonb! epemaun (ariios FTP 1 ynaseHHOro 1oCTyTa
K cucteMaMm Telnet mosiBUIMCH OMHOBPEMEHHO ¢ e-mail
U IIMPOKO UCTIONB3YIOTCS IO CUX TIOP. DIeKTPOHHBIE KOH-
(bepentym Usenet OSIBU/INCH CITYCTSI HECKOJBKO JIET TTOCTTE
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TIOYTBI, HO MMEHHO OHY TIOTyYM/I MTHOBEHHOE MIPOBOE
pacripoctpaHenue, u umeHHO B Usenet Tum bepHepc-JIn
COOOIIIVIT O CO3TAHNM WWW, CETOIHSI OCHOBHOT'O CepBHCca
MHTepHeTa. M Bce 3TO ITpoM301Io MeHee yem 3a 10 jieT
ot co3pganust TCP/IP.

Bropoe cyiiecTBeHHOe YIIpoIleHe — 0ObsIBIeHNe 0a-
30BOJ1 TEXHOJIOTMEI1 COOCTBEHHO CTeKa IpoTokosoB TCP/IP.
B mcTopuueckosi epcriekTBe nodena 3Toro MpoToKoa,
KCTaTH, He YIOBJIeTBOPSIBIIIETO TEOPETUUECKOI MOMen
B3aMMOIEICTBYS ceTelt, 6blia B 3HAUUTEILHONM Mepe CITy-
yaifHocThi0. CeTeBble TeOPETUKM TOTIA MPeNCKa3bIBaIN
1o6eIbl IPYTUM IIPOTOKOIaM. IIpy 9TOM OUYeBUIHO, UTO
B paBHOI1 crerrenyt 1 WWW 1 e-mail Mo cyiectBoBaTh
¥ TTIOBEpX IIPOTOKOJIOB APYTUX ceTeit, Harpumep X.25.
OyHIaMeHTaTbHO TEXHOIOTHEN, B CTyuae MPOBeNeHNUs
aHAJIOTMIA, CJIeOBaIo ObI IPU3HATh MEXaHV3M KOMMY-
TalUy TaKeTOB.

KoMmyTatius makeToB Ha MOMEHT CO3/TaHMUSI, XOTsI
1 6a3upoBaAIaCh Ha MIPEABIAYIIMX MHOTOJIETHIUX MCCIe-
TIOBaHMSIX U Pa3BUTMM JTaBHO 3aJI0KEHHbIX KOHLIETILINIA,
TeM He MeHee OblJla HOBOJI TexHosoruei. HoBusHa ske
67I0KuUeitHa BbhI3bIBaeT COMHeHMs1. COGCTBEHHO B GUTKOIH-
MaHudecte (IepBoM GJIOKIEITH-TOKYMEHTE) HU OITHOM
HOBOJ TEXHOJIOTMM HeT. Bce TeXHOIOTMM, Ha KOTOPbIX
ITOCTPOEH GJIOKYEiTH, JAaBHO M3BECTHBI. Basbl JaHHBIX,
OCHOBaHHbIe Ha KOHCEHCYCHBIX a/ITOPUTMax (Harrpumep
Paxos), mpakTiuecku UConb3yoTest ¢ 1989 r. lepeBo
IIBOMUHBIX X3I1Iei 3araTeHToBaHo Pagbhom Mepkiem
B 1979 r. Aniroputm Hashcash omy6nmikosan B 1997 1.,
MpuyYeM yKe KaK CUCTeMa BO3HarpaskaeHus, ipasaa
IIJIST 3alIMTRI OT e-mail cmama. A Takoil GyHIaMeHTa b-
HbIV 3JIEMEHT COBPEMEHHbBIX OJI0KUEiTH-TeXHOJIOT A,
KaK CMapT-KOHTPAKTBI, ObUT IPe/IJIOKeH TOMbKO B 2015 T.
B CBSI3M € KpurToBasioToit Etherium. [Tpy 3ToM BHe KOH-
TeKcTa 6J10KUeliHa CMapT-KOHTPAKThI CYIIeCTBOBAIN
etie ¢ 1998 r. Takum 06pa3oM, TEXHOIOTHMSIM, JIESKALIMM
B OCHOBe OJIOKUeifHa B cpemHeM 6osee 25 yiet. Bynb oHn
IelicTBUTEIbLHO 6a30BbIMM, 3TO AOCTATOUHO OOIBIION
CPOK, YTOOBI HAMTV CBOE TIOBCEMECTHOE TTPUMEHEHME.

TEOPUA AUDDY3NN UHHOBALIUNA
U BHEAPEHUE BJIOKYEUHA
Ertie omHMM KOHTpapryMeHTOM MPOTHB (PyHAAMeHTaTb-
HOCTY TEXHOJIOTUY SIBJISIETCST aHATM3 C TOYKY 3PEHUS Te-
opvyt nubdys3un nHHOBaIMit. O6IIenpr3HAHHO, UTO 3a
TTOC/IETHIIT BEK ITPOrPecc BHEIPEHMS TEXHOIOT I G
NoABep)KeH HellpepbIBHOMY ycKopeHMIo [8]. 3a 10 et
OT Hayaja KOMMepPUuecKoil 3KCIUTyaTallu MHTepHeT
6611y 50% nonb3oBaresneii CIIIA, a 0611eCTBEHHOE ITPO-
HUKHOBeHMe cMapTdoHoB B CIIIA ot Havaia Mpogaku
repBoro cMaptdoHa 10 Hamuus cmaptdona y 90% Ha-
cejteHust OTpe6oBasto Beero 8 jieT. 3a e ske 10 j1eT oxBaT
HacenieHust CIIIA 0CHOBHBIM IPUJIOKEHMEM OIOKUeiTHA
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KPUITTOBATFOTAMM TOCTUT BCETO JINIIIb 5%°, a B OCTaIb-
HOM MMpe KpUIITOBAIIOTAMM IT0JIb3yIoTcst MeHee 0,5%
HacesieHus. ITpy 3TOM, KaK yyKe OTMEUaioch BbIlIe, 06-
IIIyie MUPOBbIe MHBECTULIMY B GJIOKUEITH BeCbMa BETUKIA.
U ecstut BOCIIO/B30BAThCSI KPMBOY MHHOBAIMI OBepeTTa
Pomxkepca [9], To MOKHO OTMETUTb MHTEPeCHbI Iapa-
JIOKC: MTHBECTULIMM YoKE COOTBETCTBYIOT YPOBHIO pa3BU-
TUSI TEXHOJIOTUY «paHHEero 60sbIMHCTBa» [10, 11] mpu
YPOBHE MTPaKTUUYECKOTO MPOHNKHOBEH NS TEXHOIOTUM
«HOBATOPbI». IHBIMM CJIOBAaMU, MHBECTULIV He TIPU-
BOJISIT K TPOHMKHOBEHUIO TEXHOIOTUU. UTO 3TO, Kak He
CBUIETENbCTBO OTCYTCTBUS ITpU3HAKa 6a30BOI TEXHO-
JIorum y 6y1okueiiHa?

U, HakoHell, moc/iegHee BO3paxkeHe MPOTUB TOTO,
YTO 6JIOKYEITH 9TO 6a30Bast TEXHOIOTHMS, OHA He OCHO-
BaHa Ha HayYHOM IIpopbIBe [12]. bazoBble TeXHOIOIMn
BCerza C/IefyioT 3a HayUHbIM IIPOPHIBOM: B MaTeMaTHKe
MU eCTeCTBeHHBIX HayKax. PasymeeTcs, TeXHOIOTUM
6/I0KYENTH MCITOMb3YIOT MaTeMaTUYeCKyI0 OCHOBY, HO
3Ta TEXHOJIOTHSI He OCHOBaHa Ha IMPOPbIBHOM pellieHnn
MaTeMaTUYeCKuX mpobiem, 6oee TOro, UMEHHO B He-
PpeIIeHHOCTb MaTeMaTUYeCKOii ITPo6ieMbl KOHCEHCYyCa
ee pa3BUTHE, COOCTBEHHO, U YITUPAETCSI.

NMPOBJIEMA KOHCEHCYCA B TEOPUU

YCTOMYUBOCTU CUCTEM
U COLMOOKOHOMMYECKMNIA MOAXOA
K EE NPEOOOJIEHUIO
PaccmoTpuM npobiembl KOHCEHCYcCA TTOpo6Hee, Befb
Ha HMX OCHOBAHO TaKoe IIPeUMYIIeCTBO 610KUeliHa,
Kak geneHTpanusanus. Jlecau JlamnopT chopmyn-
POBaJT OCHOBHYIO ITPO6JIeMY, Ha3BAHHYIO «IIPOBIEeMOii
BU3AHTUIICKMX T€HEPAIOB», U «IIPO6JIeMOii BU3aH-
TUIACKOI1 ycToitumBocT» (BFT), ipu aHam3e mpooiaem
YCTOMUYMBOCTY KOMIIbIOTEPHBIX cucteMm [13]. ccne-
IOBaHMS MPO6IeMbI [T0Ka3aln, YTO ee pPellleHUs Cy-
LIECTBYIOT JIIIb B YACTHBIX CJTy4yasix. KoHceHCyc, min
«BU3aHTUIICKOE coTJallieHKe», BO3MOKEH JIUIIb ITPU
KOHEYHOM YMCJIe YYaCTHUKOB IIPU YCJIOBUY, UTO 3J10-
YMBILUIEHHUKOB B CETU MEHbIIIEe, YeM TPEThb YUaCTHU-
KOB. A B JTI0007t aCMHXPOHHO CHCTeMe KOHCeHCYC He
rapaHTMpoBaH [14].

Jloka3zaHo, UTO Py BO3HMKHOBEHMY BO3MOKHOCT
KBAHTOBBIX BbIUMC/IEHMII BpeMSI TOCTVDKEHMST KOHCEeHCyca
C TIOMOIIIbI0 KBAHTOBOTO &JITOPUTMA OyeT KOHCTaHTOM
[15]. CnemoBaTenbHO, IPaKTUUeCKe aITOPUTMBI TOCTU-

STlo manHbIM Bitcoin Market Journal. URL: https:/www.
bitcoinmarketjournal.com/how-many-people-use-bitcoin/
(mara o6pamenusi: 10.10.2019).

¢ Janubie  statista.com. URL: https://www.statista.com/
statistics/647374/worldwideblockchain-wallet-users/ (maTa 06-
pamenus: 10.10.2019).
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SKeHMST KOHCEHCYCa B KOMITbIOTEPHBIX CHCTeMAaxX MOTYT
OBbITh TOJIBKO ITPVUOIV3UTEIBHBIMU ¥ BEPOSITHOCTHBIMIU.
U 3mech mapaioKCcaIbHbIi (DaKT 3aKTI0YAETCS B TOM, UTO
PeIIe s CAMbIX MOIY/ISIPHBIX OIOKYEITHOB JIJISI MOCTVIKe-
HMST KOHCEHCYCa He SIBJISTIOTCS CTPOTO MaTeMaTUUeCKMMMU
perreHusIMI. MeTOIbI JOCTVOKEHMSI KOHCEHCYCa B HUX
OCHOBAHbI Ha COLIMOIKOHOMMWYECKIX ITPEITIONOKEHMSIX.
Vcnonb3yembiit 6utkomHoM 1 Etherium meTon «mokasa-
TenbcTBa paboThl» (Proof of work, PoW) [16] monaraetcst
Ha TUIIOTe3Y O TOM, UTO Y JTIOJIeli, 3aMHTepeCOBaHHbIX
B «UECTHOM» (DYHKIIMOHMPOBAHWM CHCTEMBbI, BCEIa OymeT
60JIbIIIe BHIYMCIUTEIBHO MOIITHOCTM, YeM Y KasKIOTro
3JIOYMBILIUIEHHMKA TI0 OTAeNbHOCTH. [Ipy 3TOM 3aMH-
TepPeCcOBAHHOCTh B UECTHOCTH Y YYACTHUKOB CETH OyIeT
06ycoBieHa 6a30BbIMM YEJIOBEUECKMMY CBOMICTBAMM
Pa3yMHOr'0 3roM3Ma (MHave JKaITHOCTH), IOCKOIbKY aTaKu
IIBOITHBIM CITVICaHMEM GYIyT 06GXOOUTHCS SKOHOMMIYE-
CKM TOpPO’Ke, YeM MOTEHIIMAIbHO ITOJTyYeHHas BbIrOfa.
U, HakoHelI, TIPe/IIoiIaraeTcst, YTO CroOBOP HEOOXOAVMBIX
IUIst ataky 51% «He sKagHbIX» YYaCTHMKOB HEBO3MOKEH,
ITOCKOJTbKY BBIUMC/TUTETbHASI MOIIIHOCTD pacIipeieieHa
MEKITY TICSTUaMV aHOHMMHBIX MaliHEpOB, KOTOPBIE IT0JIa-
raloT aHOHMMHOCTb 6a30B0Ji IIEHHOCTBIO. YBBI, TPAKTMKA
JMCTIONb30BaHM OMTKOMHA [T0Ka3aJia, UTO JaHHbIe TIpe[-
TIOJIO’KEHVSI He BepHbI. Tak, aTaky IBOVHBIM CII/ICAHVEM
¥ KOMOVHALMel IBOHOTO CIMcanms ¥ aTaky CYUBU/UIbI
MOTYT ObITh SKOHOMUUECKM 11e1eco06pasHbl [17, 18]. Maii-
HepOB 0Ka3aJI0Ch KOHEYHOE 1 HEeOOJTbIIIOEe YMCIIO, TIPU
9TOM MX aHOHMMHOCTb OKa3a/iach He IIeHHOCThIO, BCe
OCHOBHbIE MaifHMHTOBbIE ITyJIbI U3BECTHBI. Kpome Toro,
70% MaliHMHra KOHTPOJIMPYIOT BCEr0 6 KOMITaHMIA, U3
HUX I19Tb 13 Kuraiickoii Hapomnoit Pecryomyki’. To ecTh
CTOBOPBI HE TOJTbKO BO3MOKHBI, HO ¥ BITOJTHE BEPOSITHBI.

[TpekpacHO MOHVMAas ITPOGJIEMbI JOKA3aTeIbCTBA
paboThl, 6IIOKUEITH-COOOIECTBO aKTUBHO M3bICKMBAET
aJIbTepHATHBbI 3TOMY IpoToKoiy. Harpumep, Ethereum
TUIAaHMPYET TepeiiTy Ha aTOPUTM KOHCEHCYCa «I0Ka-
3aTesibcTBa BiaameHus» (Proof-of-Stake). VBbI, 1 aTOT
ITPOTOKOJ JAJIEKO He CBOOOIEH OT HeJOCTATKOB, ITO-
CKOJIbKY paspyllaeT OelleHTPaIn3alyio CeTU U CUCTEMY
CIIPaBeIMBOrO BO3HAIPAKAEHMSI, TaK KaK ITPUBVJIETHST
MIPUMHMUMATH PeIlIeHNsI OKa3bIBAeTCs Y CAMbIX 60raThIX
BJIAE/bIEB KPUIITOTOKEHOB, TUTIOC K 3TOMY TpebyeT-
CST BHEIITHM ICTOUHMK JOBEPUS [T TIOATBEPSKACHMST
«TIOIIMHHOV» MCTOpUM TpaH3akiuii [19]. Pasymeercsi,
TIpe[jIaraeTcst MHOKECTBO U IPYTUX MPAKTUIECKUX KOH-
ceHcycHbIX MpoToKosoB: Proof of Elapsed Time, Proof of
Capacity, Delegated Proof-of-Stake, Ho Bce oHM B paBHOI
CTeTieHM MMEIOT HeOCTaTKM, TIPUCYIIME SMITMPUIECKUM
pelIeHMsIM CJIOKHBIX MaTeMaTuaeckux rmpobem [20, 21].

" Tlo mauubiM BTC.com. URL: https://btc.com/stats/pool?pool
mode=year (mata o6pamenus: 10.10.2019).
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BJIOKYEWH:

NMPOBJIEMA ONPEOENEHUA
KoMIlJIeKCHOCTh U HepelieHHOCTh MaTeMaTUueCKMUX
Mpo6JieM, CBSI3aHHBIX C OJIOKUEITHOM, HAeT B PYKM aK-
TUBHBIX CTOPOHHMKOB TEXHOJOTUM eIle OAHO 00bsI-
CHeHMe 3a7ep>KKy TI0BCeMeCTHOTo BHeapeHus. «ClIoxK-
HOCTb» TEXHOJIOTMM [J1s1 TOHMMAaHMSI IIPOCThIM YeJioBe-
KOM, T10 X MHEHUIO, He TaeT BO3MOKHOCTY OOBSICHUTD
JIIONISIM BasKHOCTB ee roTteHmana [22]. He 6ymem crio-
PUTb, HEKOTOPBIE 3/IeMEHTHI TEXHOIOTUM TPEOYIOT T0-
HUMAaHMS OCHOB MPUKIATHON MaTeMaTUKM, OTHAKO
MPaKTKKa [TOKA3bIBAET, YTO 0ObSICHEHVE TIPUHIIUIIOB
paboThI GMTKOMHA 3a/1aUa He CIVIIKOM CIoKHast. CoskK-
HOCTY HAYMHAIOTCSI TOTA, KOT/IA IIBITAIOTCST OOBSICHUTD
abCTPaKTHBIN GJIOKUEIiH. YBbI, XOPOIIEro ONpeneeHus,
YTO K€ TO TaKoe GJIOKUEiTH Bce ellle He CYIIecTBYerT.
XOTst GOJBIIMHCTBO ONpPee/IeHN i CTPOUTCS BOKPYT TOTO
(hakTa, uTO GIOKUEITH €CTh IelleHTPaI30BaHHbIl pac-
MpefeeHHbIN JIOT TpaH3aKIMli ¢ KOHCEHCYCOM, OCHO-
BaHHBIM Ha IPUHIIMIIE IKOHOMUUECKOTO BO3Harpaskie-
HMUSI B BUJle KpUITTOBa/TtOThI. Ho ceromust maneko He Bce
GIOKUEITHBI SIBJITIOTCS TEeLIeHTPaT30BaHHBIMIM, JIOTOM
TpaH3aKIMii ¥ OCHOBaHbI HA KPUIITOSKOHOMUYECKUX
MIPUHLIATIAX.

JIOnOTHUTENIBbHYIO ITyTaHMILY CO3/1aeT COBPEMEHHas
TeH/IeHIIVsI BBOOUTb 0000IIA0IIIEee OIpeneieHie «pacipe-
JIeJIEHHBII PeecTp» IJIs POITPUETAPHBIX, HEITyOIMYHbIX
9KCKITIO3MBHBIX OIOKYEITHOB (M Y3Ke He 6JIOKUEITHOB 110
HOBOMY OITpezie/ieHNI0). Be3ycI0BHO, TPYIHO OOBSICHUTD
TEXHOJIOTUIO, KOT/Ia HEeT YeTKOTO ee OrpeneeHmsl.

B/IOKYEWH KAK BA3A OAHHbIX
C 0COBbIMU CBOUCTBAMMU

3HAYUTENbHYIO ITyTaHUITY BHOCUT TTO3UIIMOHUPOBaHME
6JI0KUeiiHa KaK pacrpenesieHHOoit 6a3bl JaHHbIX. CTpo-
r'0 TOBOPSI, 6/IOKYENTH B TIOAABJISIIONIEM GOJBIIIMHCTBE
CyyaeB (YUMTHIBAsSI HEUETKOCTb OITpeesieHNsT) BooOIie
He sIBJIsTeTCsI 623071 JaHHbBIX, TTOCKOIbKY, BO-TIEPBBIX, HE
XPaHUT TEKYIIee COCTOSTHIE CCTEMBI (T.e. He obamgaer
CBOJICTBOM KOHCUCTEHTHOCTH), 8 BO-BTOPBIX, He obec-
1e4nBaeT JOCTYITHOCTb JaHHBIX [23]. BiIOK4YeiiH XpaHuT
TOJIBKO M3MEHEHMS COCTOSIHUIA CUCTEMBI, T.€. SIBJISIeTCS
MCTOPUUYECKNM KypHaIOM. B TOM ke OGUTKOMHE aKTy-
ambHas MHGOPMANYS O COCTOSIHUY CUeTa XPAHUTCS
OTHeNbHO. [IJI1 ONMITUMU3AIM/ B TOAABISIONIEM OOJTb-
IIMHCTBE CJTydyaeB GIOKYEliHbI He XPaHST BCIO IIeIb,
GOBIIMHCTBO Y3/I0B B TOM K€ GUTKOMHE XPAHUT TOJIBKO
3arosoBKu 6;710Kk0B. Takum 06pa3om, cucTema HazleeT-
Cs1, HO He TapaHTUpyeT CBOMM AU3aiiHOM, UTO I1OTHAS
mH(popMaLys 6j0KueliHa O6yIeT JocTyIHa. [TosToMy He
YIOMBUTETHHO, HATIPMMED, UTO ITOITY/ISIPHBIN GIOKUEITH
Ripple noTepsi epBbie 32 ThICSTUM 6;10KOB. [TpocTO HI-
KOMY He IIPUILIIO B TOJIOBY MIX COXPAHUTB!
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[TpusHaHMe dakTa, YTO O6IIOKUEITH He 6a3a JaHHbIX,
a JKypHaJI, TT03BOJIUJIO ObI jierye 0ObSICHUTD TAKOEe ero
JIleKIapypyeMoe CBOIMCTBO, KaK BO3MOKHOCTD TOJTbKO
nobaByIeHNs JaHHbIX 6e3 1X 13MeHeHs. CBOiCTBO, BOOO-
11ie TOBOPSI, He CTOJb To/ie3Hoe. (KakoBa mpy sToM OyzeT
1eHa omoku?). K cuacTbio (MM K HeCYacThio) BOITPEKN
MHEHMIO arloJIOreTOB JaHHbIE OJIOKYEfHA He SIBJISTIOTCS
HeM3MEeHHBIMMU per se. B OTHOILeHM JaHHbIX B ITyO/Iny-
HBIX GJIOKUEelfHaX OTMeHa OIepalyii BIIOJIHEe BO3MOXKHA
I10 COIVIACUIO CTOPOH MJ/IM B TeUEHMe TMMUTUPOBAHHOTO
Tepyoa, a B 9KCKIIO3MBHBIX pacIpeielieHHbIX peecTpax
I10 BOJIE MOZIEPUPYIOIIE CTOPOHBI.

V3MeHeHMe caMOro GJIOKYeiiHa TOXKe BIIOJIHE BO3-
MOSKHO KaK C ITOMOIIIb0 BHEIITHEI'O MeXaHM3Ma, TPYIIIOoi
3JI0YMBIIIIEHHUKOB, J/IT KOTOPbIX aTaKa BIIOJTHE MOKET
ObITh SKOHOMMUECKY 11e1eC006pasHa, TaK ¥ C IIOMOIIIbIO
BHYTpPEHHEro MexaHu3Ma, CrOBOPOM GOJIbIIMHCTBA Jie-
raJibHbIX MaiiHepoB. Bosiee TOro, «/1erajbHbIe» OTKAThI TOTO
ke OGUTKOMHA POMCXOIMIIN 10 KpaiiHeli Mepe TPVKIIbI.

B 06111eM, TEXHOIOTHY O/IOKYEIHA He CTOIbKO CJIOYKHBI,
CKOJTbKO 3aITyTaHbI B YITPOLIEHVSIX I HEBEPHbIX aHAIOTHSIX.
I1oxue orpeneseHnst ¥ YMOIUaHUSI TIPY OObSICHEHMSIX
HaJIeJISTIOT TEXHOJIOTUIO CBOVCTBAMM, KOTOPHIMM OHA He
o0mazaeT, Ipy 3ToM ee hyHAaAMeHTaIbHbIe HETOCTATKM
TTOKPBIBAKOTCST THIMOBOJ 3aBECOI PEKJIAMHOTO MH(OIITyMa.

BNOKYENH KAK YACTHOE PELWWEHUE
UMOEOJIOTMYECKOM NPOBNEMDI
JINBEPTAPUAHCTBA
Cremyromyii 1o 3HaYMMOCTY apTyMEHT, OOBSICHSIIOIINIA
3a/Iep>KKM BHEAPEHMS GJIOKUEiTHa, 5TO HeOOXOAIMOCTb
00yUYeHMs KaK «6JTIOKUeITH»-CIIeIMaINCTOB, TaK 1 Mac-
COBOE «HapogHOe» 00yueHye OII0KUEIiHY, YTO, KOHEUHO,
TpebyeT BpemMeHu [24]. [IpyrumMu cI0BaMu, IJIsT Macco-
BOTO MPVMEHEeHMsT TEXHOIOIMY 6YKBaJIbHO BCE JOKHbI
MOCTUYb a3bl AMCKPETHOV MaTeMaTUKN, TPUKIIATHOM
KpuIrorpaguu 1 HaydUThCSI COCTAB/ISITh CMapT-KOHT-
paxThl. JIoJi>KHa COBITHCSI, HAKOHELI, MeuTa I1oHepa
pa3paboTKy epCcoHaIbHBIX KOMITbIoTepoB, CTuBa Bos-
HSIKA, U BCe JIIOIM Ha 3eMJie CTaHyT MPOrPaMMUCTAMM.
VBbI, B peaJibHOM MUpPe, HaBepHOe, 3Ta MeuTa HaCTOJb-
KO sKe peaIMCTMYHA, KaK Bepa B TO, UTO ITPY HACTOSIIE
IleMOKpaTuy JII060i1 4eJIoBeK MOKeT ObITh cam cebe aji-
BOKAaTOM M YCITEIIHO 3aIIMIIATh cebsl B cyme. B peasb-
HOM MMpe gayke npodecCcOoHaIbHbIe ITPOrPaMMICTHI,
CTIEIMATMCTBI TI0 GJTOKYEITHY TIPY TIePBOIA SKe TTOTIhITKE
MpUMeHeHUs] CMapT-KOHTPaKTOB, TP CO3JaHUU UH-
BECTUIIMOHHOTO KoHcopiumyma The DAO momycTmnm
OIMOKY HEOMHO3HAYHOCTM MCITOJTHEHMS KOJA CTOMMO-
¢ThI0 B 60 MUTH TOJUT. [25]. Tak UTO BpsI, Jv ITPOCBelIie-
HMe, Jake B CaMOM IIMPOKOM CMBIC/Ie, CMOYKET ITPOIABMU-

HYTb TEXHOJIOTUIO B MacChI.

FINANCETP.FA.RU ([

0. Kpeinos, B.M. CenesHés

3amamymM cebe BOITPOC: MOYKET JI BOOOIIIE CTATh Mac-
COBOJI TEXHOJIOTHSI, KOTOPAst U3HAYAIbHO MO3ULIIOHU-
poBaach Kak SKCIepUMEHTA/IbHAS U He TIpeTeHI0Baa
Ha YHUBEPCAIbHOCTb? BUTKOWH, AeKIapUpyIOIInii Kak
6a30Bble CBOICTBA AHOHVMHOCTb U JIEIIEHTPATIN30BaH-
HOCTb, ObLT YaCTHBIM PellIeHMeM UMCTO MIe0I0TNUeCKOi
TPOG/IEMbI KPUITTOAHAPXM3MA. TO PaIUKAIbLHOE TeUeHe
JMbepTapyaHCKOi Moo, B PAMKaX KOTOPOJi JaBHO
MCCIeA,0BAJICSI BOITPOC O BO3MOXKHOCTY CYIIE€CTBOBAHMS
He3aBUCUMBIX OT TOCYJAPCTB TUIATEXKHbBIX U TeHEXKHBIX
CHCTeM C YaCTHBbIMM LieHTpaMu smuceuut [26]. [Tpy aTom,
COOCTBEHHO, TIPOOJIEMBI € TIIATEKaMU Y UelIOBeUeCTBa HeT
¢ VI B. 10 H.3., C MOMEHTa 1300peTeHNSI HAJTMYHBIX JI€HET.
[TosTOMY HE YAVBUTENTBHO, UTO, GYTydi MIE0TOTMIECKIM
MPOIYKTOM, MMEHHO KaK JeHbI'M KPUITTOBAIIOTHI CO CBO-
€1 BBICOKOJ BOIATUJIBHOCTBIO OKAa3a1Ch TOCTATOUHO
COMHUTEIbHBIMY [27].

OCHOBHbIE MPOBJIEMbI TEKYLWUX

PEANTU3ALUA BNIOKYEMHA
[ToMMMO BBICOKOM BOMATW/ILHOCTH, TPU3HAHHBIMMA TTPO-
611eMaMy TEXHOJIOTYM SIBJISTIOTCST: MeJIJIeHHAsI CKOPOCTh
UCTIOJTHEHMSI TPAH3aKIINIA, 60TbIlIast SHEPTOEMKOCTb,
rioxast Maciurrabupyemocts [28, 29]. U geiicTBUTeND-
HO, B 2018 r. 6uTKOMH noTpebst 47 Tw/uac, UTo B ABa
pasa 6oJIbIle IeKTPUUYECKOro oTpebnenus Mpnangun.
CKOpOCTb TpaH3aKLMii GUTKOMHA COCTABJISIET OKOJIO
7 Tp/ceK, a cpegHee BpeMs OKUIaHWST TIOATBEPKIEHMSI
TpaH3aKIuM 55 MUHYT. [IJIsT cpaBHEHMS, TIIATEsKHAS
cucrema Visa oopabatsiBaeT 24000 Tp/ceK, a cpenHee
BpeMs OKMAAHUS 3 CeKyHabl. [IpyueM mpeopoieHe
3TUX TIPOO6JIEM BPSIJL I BO3MOKHO ITPY COXPaHEHUMN
JEeLeHTPaIN3alMM U OTKPBITOCTY GIOKUEiTHA, TaK KaK
eIMHCTBEHHBIM ITPAKTUYECKUM METOIOM, 00ecIieunBa-
IOLVIM 3TU CBOJCTBA, SIB/ISIETCS SHepro3aTpaTHblii Po W.
Tak uTo aneyuvIsiys K 6bICTPOTE G/I0KUEIiHA JOCTATOU-
HO cMesoe 3asiBiieHue. BeposiTHO, B CIIIA ero cuntarmT
OBICTPHIM OTHOCUTEIbHO 00PabOTKY IJIATESKHBIX YEKOB,
KOTOpBIE [0 CHX ITOP COCTABJISIIOT TaM 25% PO3HUUHBIX
TJiaTeskeit®, Belb Hal[MOHA/TIbHAS KIVMPUHTOBAsSI CHUCTe-
ma CIIA NACHA ACH ocBowmia 1jaTexky B TOT 3Ke JeHb
TOMBKO B 2016 T.

VunTbIBasi BbIllIeHA3BaHHbIE TPOOIEMbI, MOYKHO YCOM-
HUTBCS U B IeK/IapypyeMoit SKOHOMUM TP BHEAPEHUA
6mokueiina [30]. KoHcanTuHroBble (hMpMbl 06€IIA0T CO-
KpallleHue 3aTpaT Ha CUCTeMbl 1 MHGPACTPYKTypy 10 70%.
Ho oHM featoT 3T0 B KOHTEKCTe 00111l IIMpPOBU3aI,
COIIPOBOXKIAEMOI OTKa30M OT YCTapeBIIX CUCTEM U MO-
JlepHM3alyeit, 9To 1 6e3 BHeAPeHMsI pacIipeeIeHHbIX

8 Ilo manubIM creditcards.com. URL: https://www.creditcards.
com/credit-card-news/payment-method-statistics-1276.php
(mata o6paienusi: 10.10.2019).
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PeecTpoB OUEBVTHO COKPATUT 3aTpaThl. [la 1 1eHa Xpa-
HeHVIsI JaHHBIX B PaCIpeieIeHHOM PEECTPE He BbI3bIBAET
0C06OTr0 HTY3MAa3Ma JAaKe P OTHOCUTETHHO BHICOKUX
KOPIOPaTUBHbIX IIeHaxX Ha KIaccuueckye 6a3bl JaHHbIX.
CpenHeMy TIPeIITPUSITUIO TIePEXO]T Ha «OeCTUIaTHbI»
Hyperledger ot IBM 6ymeT croutb 0koso 140 Thic. Jom.°,
He CUMTasi 3aTpaT Ha BHepEeHMe.

NMPOBJIEMA OOBEPUA K CUCTEMAM
COTCYTCTBUEM AOBEPEHHOW CTOPOHDI
U, HakoHell, Hanboyiee UPOHUYHBIN (HAKTOP, SIBIISIO-
MIUIACSI TOPMO30M pacIpocTpaHeHus TexHonoruu. Vc-
cregoBaHue, IpOBeAeHHOe KOHCY/IbTaHTamu PwC, 1o-
Ka3aJ10, YTO OCHOBHBIM CIEPKVMBAIOIIMM (GaKTOPOM TPy
BHeJpeHNM OJI0KUEeliHA SIBJISIETCSI OTCYTCTBME TOBEPUS
[31]! Mup He IoBepsieT TEXHOIOTUM CO BCTPOEHHBIM
«TEeXHOJIOTUUECKUM» ToBepuem. JlornuHo. Benb ¢ ¢u-
J0coCcKOit TOUKM 3peHNsT KOHCEHCYC He eCTh IoBepue.
KoHceHCYCHBIE peleHys MOTYT ObITb CKOJIb YTOJHO
OIIMOOYHBIMY ¥ HECTIpaBeIMBbIMI. Bojiee TOroO, reHe-
31C TEXHOJIOTUY ITPOUCKXOANUT U3 UAEOIOrMUeCKUX yCTa-
HOBOK PaJIKaJIbHbIX PEBOMIOIIMOHEPOB, sKeIaloinX
MepeyCcTPOUTh MUP U PA3PYIINTh COBPEMEHHbIN Karli-
Taau3M. MoskeM Ji MbI JOBEPSITb aHOHMMHOMY 60JTb-
LIMHCTBY YKaJHbIX aHAPXMUCTOB? He yauBUTENBbHO, YTO
HM TOCyJapCTBeHHbIE MHCTUTYTBI, HY KOPIIOPaTMBHbIA
MM He JOBEePSIIOT TEXHOIOTUM, KOTOPasi CTAaBUT 11€JTbI0

paspyliieHre COBpeMeHHOT0 MMpa.

B cryuae 9SKCK/TFO3MBHBIX OJIOKYEITHOB CUTYaI[UsI
C IOBEPYEM CTAaHOBUTCS ellle Goee MHTepecHoi. Cam
(bakT co3maHmsI MPUBATHBIX SKCKITIO3MBHBIX OJIOKYEITHOB
03HAYaeT HeJloBepye K ITyOIMUHbBIM, C «TEXHOJIOTYe-
CKMM» IoBepreM. [ToToMy UTO floBepye K YCTOSIBIIMMCST
MHCTUTYTaM BbIllle, Y4eM K aHOHMMHOI Tosnre. Ho, eciin
MblI IoBepsieM ycioBHOI IBM 1 ee adpdummaTtam, To BO3-
HMKAIOT BOTIPOCHI: 3aUeM HaM CYIlleCTBeHHO OoJiee 3a-
TPaTHbIN M OTPaHMYEHHBIN pacipeneneHHbli peecTp?
rmouemMy ObI IIPOCTO He pasMEeCTUTh CBOM IaHHbIE B 00/IaKe
IIOBEpEeHHO KOMIIaHUY U He TIO[NCATh JOBEPEHHYIO
KOMITaHMIO KaK ITpoBaiifiepa yoIyT KpUIrTorpaduueckmx
ceptudMKaToB? Takoe peleHye orpeneeHHo OyIeT 6bI-
CTpee U C JIydllle IIPOTHO3MPYeMbIMY 3aTpaTaMu. A ecsin
IOBepUs HET, TO KaK Mbl MOXKEM y4acTBOBATh B IPO-
MpUeTapHOM paclipefieJleHHOM peecTpe, IIe IoBepue
06eCreunBaeTCs C yUacTyieM CTOPOHbBI, KOTOPOiT MbI He
nopepsiem?

Upe3sBbIuaiiHO oKa3arenbHbl crylianus Cenara CIIA
T10 [TOBOZY TUIAHOB BBeZeHus Kommnanuei Facebook kpuri-

° ITo mauubiM EY, Total cost ownership for blockchain solutions.
2019; Apr. URL: https://www.ey.com/Publication/vwLUAssets/
ey-total-cost-of-ownership-for-blockchain-solutions/$File/
ey-total-cost-of-ownership-for-blockchain-solutions.pdf
(mata obpatienus: 10.10.2019).
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ToBasroThI Libra. Cenatop ot Apusonsr Mapra MakCauin
MPSIMO 3asiBUJIA NIPEICTaBUTENI0 KOMITaHUM [leiiBuay
Mapkycy: «5I Bam He 1oBepsito, TapHm». [loBepue Xpyrikast
Belllb, 1 lake (rrarMaH HAllMOHATbHOM 9KOHOMUKHA He
MOYKET PaCCUMTHIBATH Ha CIIELMATBHOE K cebe OTHOIIeH e
B 3TOM IIJIaHe.

Urak, moaBeneM IMpOMeXKyTOYHbIE UTOT. biiIoKueitH
Ha caMoM Jierie:

e He «HOBBIIl MUHTEPHET»;

¢ BepOSITHO, O6ecrieurBaeT KOHCEHCYC, HO He JoBe-
pue;

e TIOITYJIIPHBbIE KOHCEHCYCHbIE aJITOPUTMbI MUMEIOT
HEeJ0CTaTKM, TIO3BOJISIIOLIE 3/I0YMbIIIIEHHMKAM TIOTY-
YUTb IPEUMYIIECTBA;

o He 0becrieyrBaeT paBHOIIPABHOI'O YUACTHS,;

 He 0a3a JaHHbBIX I He 06ecrieunBaeT HEM3MEHHOTO
BEUHOT0 XpaHeHUs TaHHBIX.

AHOHUMHOCTb U BECINJIATHOCTb
BJIOKYEUHA

Ho, BO3MOKHO, G/IOKUYEIiH ABJISIeTCS JeliCTBUTE/IbHO
AHOHMMHBIM 1 6ecIIaTHBIM? B 0611ieM ctyuae, OmsiTh
HeT U HeT. BoMbIIMHCTBO peain30BaHHBIX CUCTEM Ha
G/I0KueliHe, HauMHasi C GMTKOMHA, SIBJISIETCST BCETO JIMIIIb
NCeBA0aHOHUMHBIMMU. DAKT TOTO, YTO KPUIITOKOLIEIEeK
He TIPUBSI3aH K JaHHBIM KOHKPETHOT'O YesloBeKa, He Jie-
JIaeT CUCTEMY «aHOHMMHOI1». PeaibHbIe MTOTb30BaTENN
C BBICOKOJ1 CTeMeHbI0 JOCTOBEPHOCTY BbIUMCIISIIOTCSI TIO
MeTaJaHHbIM, Taske MPU UCIIOIb30BaHUYM aHOHUMai-
3epoB u ceTu Tor, KaK CITelCTy>k6aMu, Tak M YaCTHBIMU
crieupanucramu. [Ipy 3ToM, B (yiydae HeJleraJibHOM fAe-
STeIbHOCTH, TAKOe CBOJICTBO O/I0KUeiiHa, KaK I10IHAas
MPO3PavHOCTb TPAH3aKIMiA, JaeT B PyKM MTPaBOCYIMSI
OIHO3HAUHbIe HEOCIIOPUMBIE T0Ka3aTelbCTBa [32].

BecmiaTHOCTD 6/10KUYeiTHA TOSKE BCETO JIUILD JeKia-
parus. B CIITA sapeructpupoBaHbl 60jee 1 ThIC. ITaTeH-
TOB Ha paclipeie/ieHHble peecTpbl'l. Bpsig v Bemytme
(brHaHCOBBIE U TEXHOIOTUYUECKME KOMITAaHUM TTaTeH-
TYIOT TEXHOJIOTUM U3 aJTbTPYUCTUIECKUX COOOPasKEHMIA.
VY Takux KOMITaHUI1 Jaske «b6ecriaTHbIe» TeXHOJIOTUN
VICTOUHMK TIPUOBLIN, U KaK MbI BUAMM, Jake B 001aCT
PeecTpoB C OTKPBITHIM UCXOAHBIM KOIOM UIYT KOPIIO-
paTMBHbIE BOJHBI 32 KOHTPO/Ib HaJl, TEXHOIOTMYECKUM
KOHTEKCTOM, HampuMep meskmy Intel 1 IBM 3a KOHTPOJTb
Hag Hyperledger.

10 IIntupyetcsimocrathe: KatzM. The U.S. Senatereallydoesn’t
like Facebook’s Libra cryptocurrency plans // digitaltrends.
com, 2019;16 Jul. URL: https://www.digitaltrends.com/news/
senate-facebook-libra-hearing-david-marcus/ (maTa o6paiie-
Hus 10.10.2019).

' Tlo manubIM bitcoinmarketjournal.com. URL: https:/www.
bitcoinmarketjournal.com/blockchain-patents/ (mara o6pa-
meHumsi: 10.10.2019).
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BJTIOKYEWUH U TPAAULMUOHHDIE
MHCTUTYTbI

HecmoTpst Ha TO YTO €AVTHCTBEHHBIM 3HAUMMBIM TIPU-
MeHeHMeM OJIOKUeiTHA SIBIISIIOTCS KPUIITOBAJTIOTHI, UM
HMU B KOeli Mepe He yIa/ioCh MOMIATHYTh KJIacCuuecKkue
(bMHAHCOBbIE MHCTUTYTHI. TpaaAUIIMOHHbIE GAHKN
C TPAAUIIMOHHBIM AOBepyUeM K GMHAHCOBOI CUCTEME
TPAAUIIMOHHOTO rOCYAapCTBa BCe elle JyJille BO BCeX
acrnekTax'2. [TOmbITKYM ke ITPaKTUYeCKOTO BHEeIPEeHMS
TEeXHOJIOTHUII pacIipeieJIeHHOTO peecTpa B TPaauIIN-
OHHOI1 hMHAHCOBOII cdepe, Kak U BesJie, 10 eCTeCT-
BEHHbBIM, BBIIIEIIPMBEAEHHBIM ITPUYMHAM ITOKA YT
6e3 0c060T0 ycIexa, Tak KakK, BOIIPEKU OKUTAHUSIM,
TEXHOJIOTMS He obecreunBaeT HU COKpaIleHus 3a-
tpat Ha IT uHdpacTpyKTypy, HE CHUKAET CTOMMOCTD
MeKOaHKOBCKMX PAcUeTOB M He yCKopsieT 06paboTKy
TpaH3aKIuii. A Takue JeKaapupyeMbie TOCTOMHCTBA
6yi0KueliHa, Kak 6€30MacHOCTh MyTeM UCIOAb30Ba-
HMSI OIMYHO KpuItTorpaduu, pacrpenenerdHas b1
¥ CMapT-KOHTPAKThI BIIOJTHE CAMOCTOSITe/IbHbBIE 3pe-
JIbIE TEXHOJIOTYM, KOTOPBIE CYIIECTBYIO HE3aBMUCYMO OT
6/10KUeliHa ¥ MOTYT ObITh BHeIpeHbI B IT MHMpacTpyK-
Typy GMHAHCOBBIX OpraHu3aluii o OTAeNbHOCTH [33].
BeposiTHO, UMEHHO MO3TOMY HauboJiee ycIelHas
KOMITaHMSI, IeKIapupyrolias «MeskOaHKOBCKMe pac-
yeThl Ha 6j10KUeiiHe», Ripple, Kak BBISICHUIIOCH, IJIsT
MeKOaHKOBCKMX PACUYeTOB MCIOAb3YeT TPAAUIIVIOH-
HbIe MHCTPYMEHTBHI, a He OJIOKYeiTH .

PerynsiiiyoHHbIE Mepbl B OaHKMHTE ¥ Ha (DMHAHCO-
BBIX PbIHKAX CYIIECTBYIOT HE ITPOCTO TaK, a JJIs 3aIAThI
MHBECTOPOB. ITO HE «KaJHOCTb», & Pe3y/lbTaT J0JITOr0
Pa3BUTHUS TOCYOAPCTBEHHBIX MHCTUTYTOB.

Hukaxkoit 6/10KueliH, KpOMe TOro, He 3aMEeHUT U He
YCWINT MHCTUTYT JeMOKpATUUeCKUX BbIGOPOB. ['0y10-
coBaHMe Ha 6JIoKUeiiHe B paBHOJI CTEIIeHM He 3alliy-
IIE€HO OT «BOPOCOB», KAK U B CJIyyae UCIIOAb30BaHMS
TPaAUIIMOHHBIX YPH. Kak 6JI0KYeifH MOXKET [TIOMOYb,
eQTV TIOTeHIIVAIbHBIV KaHIMUIAT IPOCTO He AOITyIeH
IO IEMOKPATUYECKOTO BOJIEU3bSIBIEHUS?

CucTeMblI JIOTUCTUKY Ha 6I0KUeiiHe, KaK U Tpaay-
LIMOHHbBIE, TTOIBEPIKEHbI ITpobieMe «Mycop Ha BXofe,
MYyCOp Ha BbIxojie». Harmpumep, cucteMy OTCI€KMBAHNS
IBYDKEHVST PPYKTOB OT IIPOM3BOIUTENIS K MIOKYTIATENTIO

2 Tlo maHHBIM MHAEKca moBepus dnenbmana (Edelman Trust
Barometer) B 2019 1. moBepue K 6aHKaM/6GIOKYEITHY/KPUIITO-
BaJIIOTE B CPeHEM [0 BCEMY HACEJEHUI0 3eMJIY COOTBETCT-
BEeHHO: 61 (moBepue) / 55 (HeiiTpaabHOE OTHOLIEHME) / 35 (He-
nosepue). URL: https://www.edelman.com/trust-barometer
(mata o6parmenus: 10.10.2019).

13 TIo pauubiM Financial Times: Kelly J. Blockchain insiders tell
us why we don’t need blockchain. 2018; May 2. URL: https://
ftalphaville.ft.com/2018/05/02/1525253799000/Blockchain-
insiders-tell-us-why-we-don-t-need-blockchain/ (mara o6pa-
menusi: 10.10.2019).
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Walmart 3amycTtui B mepBbiit pa3 B 2006 T., OTMeHWIT
B 2009 1. 1 cHOBa nepesanyctui B 2017 T., HO yKe Ha
6rmokueiite [34]. [maBHOI mpo6iemoit cyctembl B 2006 T.
OBbLT TOT (AKT, UTO MPOMU3BOINUTEIN HE XOTIT BBOIUTD
B Hee IaHHbIe. PazyMeeTcs, BHeIpeHNe O/IoKYeiiHa HI-
Kak He pelnso 3Ty rpobnemy. ITpu 3ToM, Kak Mbl 3HaeM,
TPV M3BECTHO HACTOMYMBOCTHM IMPOGIEMAa MapKMPOBKU
MPOIYKTOB JIETKO pellaeTcs: TPaAUIMOHHBIMU CPeNCT-
BaMM, IIPMMEPOM UeMy CJTy>KaT POCCUICKME CUCTEMBbI
ET'AVIC u Mepkypwuii.

BbIBO4bl

[TogBoOAst UTOTU, XOUETCSI OTMETUTD, UTO UpPE3BbIUaii-
HO MHTEPECHbI COIMabHbIe U KYJIbTypOJIOTUYECKME
acCIeKThl BO3SHMKHOBEHMS «Xaira» BOKPYT TeMBbI OJIOK-
yeiiHa. Kakum o6pa3om 6/I0KUeITH-MaHMs OXBaTuUIa
cepbe3Hblii 6u3Hec? Kakum 06pa3om Ha 6I0KYeiiH
BO3HMK COLIMA/IbHBIN 3aKa3? Kak skcriepumMeHTaIbHOE
TEXHOJIOIMUYECKOe pellleHye MMOPoauIo GakTUIecKu
CEeKTaHTCKYIO CCTEMY BEPOBaHMIi C YepTaMu JIeCTPYK-
TUBHOTO Ky/ibTa?'* Ha 3Ty BOMPOCHI ellle IpeCTOUT
OTBETUTDb OYIYIIMM VMCCIeIOBATENISIM, HO Y3Ke ceifuac
€CThb OCHOBAHMsI 110jIaraTh, UTO O6JI0KUYEITH B 6OJIbIIe
CTeIleH! colMaabHbl peHoMeH [35], ueM paloHaIb-
HbIA [36].

bnokueliH u pacnpeneieHHbIE peeCTPbl He SIBJISI-
I0TCSI 6a30BOI TeXHOJIOrMeN 1 B 0011eM He 00/1a5aioT
IIPUIMCHIBAEMbIMM UM CBOVCTBAMM HEM3MEHHOCTH
XpaHeHUs JaHHbIX, JOCTUKEHUS IOBepHsl, aHOHUMHO-
CTU, HU3KOM CTOMMOCTM TPaH3aKLUI U IeleBU3HOM
BHeZpeHMsI. Bce cyliecTBYOIIVE TEXHOTOT UM KOHCEeH -
cyca 061a1aT PyHIaMeHTaJIbHBIMM HEAOCTATKAMM.
TexXHOJIOTHSI KPUIITOBAIIOT OpUTMHAIbHA, HO ObLiIa
YaCTHBIM 3KCII€PUMEHTAJbHBIM pellleHreM KOHKpeT-
HOJ U/Ie0IOTYeCKoii Mpo6sieMbl inbepTapuaHCKoi
MTOJIUTUYECKOT TTOBECTKM. KoHCeHCyc He obecIieunBaeT
IoBepusl. 3aepkKka BHeIpeHus 6J10KUeliHa, B 4acT-
HOCTU B TPAAUIMOHHBIX (PMHAHCOBBIX MHCTUTYTAX,
3aKOHOMeEepHa, TTOCKOIbKY TEXHOJIOTHS He TTIOKa3bIBaeT
pe3y/IbTaToB JIy4lile, YeM Tekyliye 1(poBbie peleHusl.
TpaguiiMoHHbIe 5KOHOMUYECKVEe UHCTUTYThI UMEIOT
6osbiliee 06IeCTBEHHOE JoBepue. 3HaAUMUTeIbHbIe
BJIOKEHMSI B OJIOKUEIH U paciipeieJIeHHbIE PeecTPhbl
BPSIA, I CKOPO OKYIISITCSI, HO Ae (aKTO rapaHTUpy-
10T IPOIOJKEHME TTOVCKA ITPUMEeHEeHNST TEXHOJIOTUM
B Pa3IMUHBIX 06/IACTSIX UEIOBEUECKOI IesITeIbHOCTH,
BKUIIOYast GuHAHCOBYIO cepy.

4B mae 2018 60KueiiH MpeATPUHUMATENb 1EiiCTBUTEILHO
CO3Ja/T PEIUTVO3HBIN Ky/IbT «Ha OGJIOKUYeliHe» TOof, Ha3BaHU-
em «0xQ». URL: https://www.americamagazine.org/politics-
society/2019/06/14/can-technology-behind-bitcoin-be-used-
build-belief-system (maTa o6pamenusi: 10.10.2019).
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