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AHnomauia. YV cmammi 00cCaiodfceno 3micm ma OCHOBHI CKAAOO0GI eneMenmu MmexHonoii
ONOKYelH AK CYYACHOI [HHOBAYIUHOT OeyeHmpanizoeanoi cucmemu, KA y 2100ATGHOMY GUMIDI
AKTNUBHO IMWIIEMEHMYEMBCA ) NOBCAKOCHHY OIfANbHICIb OP2aHie 81a0uU, YCiX CeKmopie eKOHOMIKU ma
Qinancoso-kpeoumnoi cehepu, i nagimov oxpemux ocio. Cghepa OnoKueliH-MEXHONOCIH 30 OCIMAHHE
Oecssmupivys 3a3HaNa HeabUAKO20 PO3BUMKY K HA MIJCHAPOOHOMY, MAK | HA HAYIOHAILHOMY DIGHI.
Miroui aneopummu OaHoi mexHon02ii He MilbKu CYMmeBO NPUMBUOULYIOMb ThA ONMUMIZYIOMb ICHYIOU]
npoyecu eKOHOMIUHO20 ma PIHAHCO8020 Xapakmepy, aie i MONCYMb CMamu YUHHUKOM IPYHMOGHUX
mpancopmayini 'y ceimogiti ma HayioHanvHux Qinancogux cucmemax. Memow Oocnioxcenns ¢
3’acy8anus cymuocmi OIOKUElHY, Xapakmepucmuky ma 63acmMooii 11020 OCHOGHUX eleMeHmig (00K,
Mpan3aKyis, 6y301 (HO0a), an2opumm KOHCEHCYcYy ma o020 Guou, Xeuwl-QVHKYil, Kpunmozpaiuwi
nionucu). Bugueno  0ocHO8HI  HANpSAMKU  PO3GUMKY  ONIOKYEUH-MEXHONO02TH,  3aNPONOHOBAHO
demanizogany kaacughixayiio, sxa o06’conye @ci Gi0OMI HA CbO2OOHIWHIN OeHb CKAA008I yici
mexnonoeii. [locniosceno 3micm ma ckiaooi maxkux KOMNIEKCHUX HANPAMIE pO36UMKY OJIOKYEliH-
MeXHONI02I AK KPUnmMosamomu (30Kpema, MOHemu, MOKeHu, CmeuOIKoiHU ma yugposi eamomu
YeHmpanbHux OaHKig) ma cucmemy OeyeHmpanizoeanux 000amKie, KA Cb020OHI HAO36UYALIHO
OUHAMIYHO PO36UBAEMbCS (30Kpema, cexmopu wmyunoz2o iumenexkmy (Al), Oeyenmpanizosano2o
30epicanns ingpopmayii, inmepuemy peueii (IoT), memascecgimy (Metaverse), mokenizoganux axmugie
«peanvroco cgimy» (RWA), deyenmpanizoganoi ioenmugpixayii (DID), ieposux nnampopm (GameFi),
Oeyenmpanizoganux mepesic Qizuunoi ingppacmpyxmypu (DePIN)). 3pobneno 6ucnogox npo
nepcnexmueu nooanbuiol inmezpayii Oiokueln-mexHono2itl 'y piznomanimui ¢hinancosi npoyedypu
HAYiOHANbHO20 MA MINCHAPOOHO20 PIBHA, A MAKOJAC BANCIUGICINb NPOSHO3VEAHHA NOMEHYIHUX
HacioKie yux npoyecie.

Knwuosi cnoea: dnoxuelin-mexnonozii, deyenmpanizogani 000amxuy, Kpunmogamomad, cmapm-
KOHmpaxkm, yughposa sanioma, yughposi mexHonoeii.
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Absztrakt. A cikk a blokklanc-technologia, mint modern innovativ decentralizdlt rendszer
tartalmat és f6bb elemeit vizsgalja, amely globdlisan is aktivan érvényesiil a hatosagok, a gazdasadg és
a pénziigyi és hitelezési szféra, de akar maganszemélyek napi tevékenységeben is. Az elmult évtizedben
a blokkldnc technologia jelentds fejlédésen ment keresztiil nemzetkozi és nemzeti szinten egyardnt.
Ennek a technologidnak a hatékony algoritmusai nemcsak jelentGsen felgyorsitjdak és optimalizdljak a
meglévé folyamatokat a gazdasdg és a pénziigy teriiletén, hanem a globdlis és nemzeti pénziigyi
rendszerek alapvetd dtalakulasdnak tényezdjévé is valhatnak. A cikk célja a blokklanc lényegének, f6
elemeinek (blokk, tranzakcio, csomopont, konszenzus algoritmus és tipusai, hash fiiggvények,
kriptografiai alairasok) leirdasanak és interakciojanak tisztazasa. Tanulmanyozzuk a blokklanc-
technologidk fejlesztésének fo irdnyait, és egy részletes osztalyozdst javasolunk, amely osszegyiijti
ennek a technologidnak az osszes ismert Osszetevijét. A blokklanc-technologiak olyan oOsszetett
teriileteinek tartalma és komponensei, mint a kriptovalutak (kiilénésen a coinok, tokenek, stabilcoinok
és a kozponti bankok digitalis valutdi), valamint a decentralizalt alkalmazdsok rendszere, amely ma
rendkiviil dinamikusan fejlodik (kiilonosen a mesterséges intelligencia (Al), a decentralizalt
informdciotarolas, a targyak internete (loT), a metaverzum (Metaverse), a tokenizalt ,,valos vilagbeli”
eszkozok (RWA), a decentralizdlt azonositas (DID), a jatékplatformok (GameFi) dgazatai, a fizikai
infrastruktura decentralizalt halozatai (DePIN)). Kévetkeztetés sziiletett a blokkldanc-technologiak
tovabbi nemzeti és nemzetkozi pénziigyi folyamatokba torténd integralasanak kilatdasairol, valamint e
folyamatok lehetséges kovetkezményeinek elorejelzésének fontossagarol.

Kulcsszavak: blokklanc technologiak, decentralizdlt alkalmazdsok, kriptovaluta, intelligens
szerzodes, digitdlis valuta, digitalis technologiak.

Abstract. The article examines the content and main elements of blockchain technology as a
modern innovative decentralized system, which is actively implemented globally in the daily activities
of authorities, all sectors of economy, the financial and credit sphere, and even individuals. Over the
past decade, the blockchain technology has has experienced significant development both at the
international and national level. Effective algorithms of this technology not only significantly speed up
and optimize existing processes in the field of economy and finance, but can also become a factor of
fundamental transformations in global and national financial systems. The aim of the research is to
clarify the essence of the blockchain, the description and interaction of its main elements (block,
transaction, node, consensus algorithm and its types, hash functions, cryptographic signatures). The
main directions of the development of blockchain technologies are studied and a detailed
classification, which compiles all the known today components of this technology, is proposed. The
content and components of such complex fields of blockchain technologies as cryptocurrencies (in
particular, coins, tokens, stablecoins and digital currencies of central banks) and the system of
decentralized applications, which is developing extremely dynamically today (in particular, the
sectors of artificial intelligence (Al), decentralized information storage , Internet of Things (loT),
Metaverse (Metaverse), Real World Tokenized Assets (RWA), Decentralized Identity (DID), Gaming
Platforms (GameFi), Decentralized Physical Infrastructure Networks (DePIN)). A conclusion was
made about the prospects of further integration of blockchain technologies into various financial
procedures at the national and international level, as well as the importance of forecasting the
potential consequences of these processes.

Keywords: blockchain technologies, decentralized applications, cryptocurrency, smart contract,
digital currency, digital technologies.
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IlocranoBka mpo6aemu. Ha cydacHoMy etari pO3BUTKY JIIOJICTBO KUBE Yy
Jy’K€ TMHAMIYHOMY BUCOKOTEXHOJIOTIYHOMY CEpEJIOBHII, SKE MOCTIMHO 3MiHIOETHCS i
IIOJICHHO MPOIIOHY€ HOBIi, OUIBIN €()EeKTUBHI MiIXOAU I TOKPAIIeHHS Ta ONTUMi3allii
ycix cdep Hamoro xkuTTs. [Tanaemis Kosig — 19 npumBuimia TeHASHITT aKTUBHOTO
PO3BUTKY €JIEKTPOHHUX TIUIaTPopM 1 CepBiCiB JiepkaBU Ta Oi3HeCy, MOJAIbIILY
m100abHy IMGpoBi3allito 0araTbox MPOIIECIB y Pi3HUX cdepax CyCHUIbHOI AISUIBHOCTI
Bi/l OCBITMU Ta OXOPOHMU 3JI0OPOB’S JIO JIEPAKABHOTO YIPABIiHHS, ONTUMI3AIlilO
BUPOOHMYMX Ta YMOPABIIHCHKUX TIpolieciB. OJHi€0 3 TaKuX TEXHOJOTIH, sKa
TpUBEpHyJIa 10 ce0e yBary HaceJICHHS, MiAMPUEMIIIB Ta YPsJIiB 0araThb0X KpaiH CBITY,
€ TEXHOJIOTis OJIOKUElH. 3a OCTaHHE JIeCATUPIUYS JIaHa TEXHOJIOTis 3a3Halla CTPIMKOTO
PO3BUTKY 1 €BOJIIOI[IOHYBaJIa Y MOBHOIIIHHY cepy OJOKUSHH-TEXHOJIOTH, TPOIYKTH
SKOI MOCTYIIOBO MOYHMHAIOTh BUKOPUCTOBYBATHUCS y 0ararbox rajry3sxX €KOHOMIKH Ta
iHTerpyBaTHUCS B yCl aClIEKTH MOBCAKJICHHOTO JKUTTS.

3a pesyjpTaTaMl ONMUTYBaHHS, IpoBeieHoro kommanieto Gradus Research Ha
3amMoBJIeHHs1 KpurntoBamtoTHOT Oipxki WhiteBIT cepen memkaniiB Ykpainu (2024 p.),
cepe/l ONMUTAHUX KPUNTOBAIIOTA (OAWH 3 PI3HOBHUAIB OJOKYEHH-TEXHOJIOTI) BXOAUTH
y TpiiiKy HalOUIbII BaKJIMBHUX aKTUBIB, IKUMU BOHU BOJIOJIIIOTH: HEPYXOMICTh (59%),
neno3utr 'y OaHky (44%), xpunto Bamora (26%), moporouiHHi Mmetanu (24%),
obmirarmii (15%). Bapro naromocutu, mo 50% pecrmoHJEHTIB XOTUIM © MoYaTh
KOPUCTYBAaTHUCS KPUNTOBAIIOTOIO, aje uepe3 Opak 3HaHb 1 BIJICYTHICTH YiTKOIO
po3yMiHHsS cdepu OJIOKUCHH-TEXHOJOri He HaBaxyroTbes Ha 1ie [1]. Lli mani
KOPEJTIOIOTHCS 3 3BITOM aHAMITHYHOI KoMmnaHii [2] 3rigHo sikoro y 2023 poii Ykpaina
nocizia ' sre micte (mics [aaii, Hirepii, B’etnamy Ta CIIIA) 3a piBHeM iHBeCTyBaHHS
rpoMajisHaMM YacTKUM CBOIX AaKTHUBIB y KpUNTOBAIIOTY. Bapro Haromocutu, 1110
ChOTOJIHI BITYM3HSHUN PUHOK OJIOKYEHH — TEXHOJOTIH AMHAMIiYHO PO3BUBAETHCS Y
pI3HUX HaIpsSMKaX, a OKpeMi MPOEeKTHU HaOyJIu ri100aJIpHOTO MOIIUPEHHS, 30KpeMa, 11e
kpunroBaitoTHa Oip>ka WhiteBIT 3 i1 po3BuHyTOIO ekocuctemoro, Solana, NEAR
Protocol.

Haii0inpil  momupeHMMH ChOTOAHI HampsiMaMu TPAKTUYHOTO BUKOPUCTAHHS
OJIOKUEHH-TEXHOJIOTI € pi3HI BUJU MIKHAPOJHUX PO3PAXYHKIB, PO3pPaxXyHKH 3
KOHTpareHTaMu, CIulaTa BU3HAUEHMX MOJIaTKIB Ta 300piB, poOOTa 3 JOKYMEHTaMHU Ta
PO3IOJIIIECHUMU CXOBUIIIAMU JaHUX, OlepaTUBHE (PikCyBaHHS (aKTiB roCHOIapChKOl
JUSTIBHOCTI Ta 3BITHICTh Y pealbHOMY 4aci, poOoTa 3 pi3HOMaHITHUMH JIePKAaBHUMHU
peectpamu Ta oTpuMaHHs odiniiiHoi iHpopmaiii [3]. 3 ornsay Ha BUIlle3a3HAUYCHE,
JOCIIIJDKEHHS  PI3HMX HANpSMKIB PO3BUTKY cdepu  OJOKUeHH-TeXHOJIOTiH Ta
y3arajJlbHeHHs iX Kiacudikarlii, sika OXOIUTIOE aKTyalbHi ChOTOJHI CEKTOpH JdaHOT
cdep, € akTyalbHIUM Y CyYaCHUX YMOBAaX.

AHaJi3 oCTaHHIX JOCTiIKeHb i myOaikamiii. OHi€r0 3 TepMX BITUU3HIHUX
(dbyHIaMEHTaIbHUX HAYKOBUX TIpallb, B SIKifi 3raayerbcsi TEXHOJIOTiS OJOKYeiH Ta
TOHATTS  «KPUNTOBAIIOTA», JIOCIDKYIOTBCS 1X OCOOJMBOCTI Ta MOMIIMBOCTI

Kiaouok O., Couxa K.
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BUKOpHUCTaHHs € MoHOrpadis 3a peaakiiero A.l. Kpucosaroro ta O.M. Coxanpkoi [4].
3 MOMeHTy ImyOutikalii JaHoi poOOTH KOJO HAYKOBIIIB, SIKi 3alliKaBWIHUCH CQEporo
OJIOKUEHH-TEXHOJIOTIH 1 TMPOBOAWIM JOCHIDKEHHS SK TEOPETUYHOro, TaK i
MPUKIAJHOTO XapaKTepy 3HAYHO PO3IIUPUIOCH. 30KpeMa, JOCTIIKEHHIO CYTHOCTI
TEXHOJIOTiT OJIOKYEHH Ta KpUNTOBATIOT NpuUcBsiYeHi podotu B. Anekceenko, O.
UyGaps [5], I'. Kynanosoi, H. KopeneBoi, H. I'onuapenko [6], C. Illep6akoBa, C.
Xpuniko [7], B. Crenypu [8], a Marepian OUIbII TNPUKIATHOTO XapakTepy,
MIPUCBSIYCHUI BUBUEHHIO OCOOJIMBOCTEN 3aCTOCYBaHHS OJOKYEHH-TEXHOJIOTIN y cdepi
JepkaBHUX  (piHAHCIB, OyXTrajJTepChbKOrO  OOMIKYy, TPaHCIOPTHO-JIOTICTUYHOTO
oOcimyroByBaHHs, MicTarh npani O. CononoBHik, K. Jlokyninoi [9], b. Kepuuunoro
[10], H. ITpaBmiok, I. Jleneran, JI. Kosane [11], I. 3amkoBoi, I'. Marpkis [12].

BuginenHsi HeBHpilIeHHMX paHille YACTHH 3arajbHoOi  MpoOdJieMH.
HesBaxkarouu Ha Te, 110 B YKpaiHCbKOMY HayKOBOMY IIOJI1 € psiJl HAYKOBUX ITy OJTiKalliid,
y SKUX JIOCHI/DKYETBCS CYTHICTh OJOKYEHH-TEXHOJIOTIH Ta OKpemi iX BUIH,
JUHAMIYHUNA PO3BUTOK Ili€i chepu y TMPUKIATHOMY AacIeKTi, aKTHBHa po3polKa
MIPUHIIUIIOBO HOBUX PIIIEHb Ta iX iHTerparlisi y pi3Hi chepu Aep>KaBHOTO yIIpaBJIiHHSI,
0i3Hecy, JI03BULIS, IPUBATHOTO JKUTTSI, 3aJIMIIA€ HEBUPIIICHUM 3aBJaHHs BUPOOJICHHS
y3arajlbHeHoi Ta JeTajdbHOl Kiacugikamii OJIOKYEHH-TEXHOJOTI, MaKCUMaIbHO
aJIalTOBaHO1 10 BIJOMHMX Ha JaHWI MOMEHT HAyKOBUX Ta MPUKIIATHUX HAIIPALFOBaHb.

@opmy/IOBaHHS Wijiell cTaTTi (MOCTaHOBKA 3aBaaHHsi). MeTol cTarTi €
3’SCyBaHHSI CYTHOCTI TEXHOJIOTil OJOKYEeHH 1 OJIOKYCHH-TEXHOJOTI, a TaKoX
BUPOOJICHHS aKTyaJIbHOI iX Kiacuikalii, ska MaKCUMaJIbHO Y3arajibHIOE€ Ta OXOIUTIOE
aKTyaJbHI ChOT'OJIHI CKJIaJ0B1 JaHOI cepu.

Buxnan ocHoBHOro marepiaay mocuaimkenHsi. biokueitn (Big anri. “block™ —
”omok”, ‘“‘chain” — “maHiror”) € pi3HOBUJIOM Oa3u JaHUX, iHGoOpMaIls y SKii
30epiraeTbcs y BUIIISIAL JAHIIOXKKA OJIOKIB, KOXKEH 3 SIKMX MICTUTH iH(OpMaIlilo Mpo
3amu@poBaHi 3a MEBHUM aJITOPUTMOM JIaHi TornepeaHboro 6Joky. To0To, yci 610ku
OB’ s3aHi Mk CO0OI0 BH3HAUCHMMHU JIaHIloramMmu. BapTo HarosiocurtH, 1o Taki 0a3u
JaHUX TIATPUMYEThCS  OaraThMa KOMIT'IOTepaMu 1o  ychboMmy  cBiTy [13].
3araJpbHOBU3HAHUMHM TepeBaraMu OJOKYEHH TEXHOJIOTii € MpOo30picTh, CTaOIIbHICTD,
HaJIIiHICTh, HE3AICXKHICTH [14, ¢. 165].

Xoya CTpyKTypa ¥ jaM3aliH KOXXHOTO OKpPEMO B3STOTO OJIOKUEHHY MOXKE
3MIHIOBaTUCh 3aJIEKHO BiJl OCOOJIMBOCTEN HOro BHUKOPHCTaHHS Ta BHUMOT, SKi
pPO3pPOOHUKU CTaBJISATH JIO HBOTO, ajue, SK MpPaBWIO, OCHOBHMUMH CKJIaJIOBUMU
eJIeMEHTaMU NEPEeBaXHOT O1TBIITOCTI OJIOKUEHHIB, SKi iICHYIOTh Ha ChOTOJIHIIITHIN JI€Hb,
€ (tabum. 1) [13; 15]:

Taoaunga 1.
OcHOBHI ejleMeHTH 0JIOK4YelHIB Ta IX XapaKTepHuCcTHKA
EjemenT 0Ji0Kk4eiiny XapakTepuCTHKA eJIeMEeHTY
1. biok CyKyIHICTh MEBHUX JAaHMX, SKi BKIIOYAIOTh HAOIp TpaH3akiliii Ta

VHIKaMbHMM  Xell; OJOK 3aBXKAM MICTUTh [OCHJIAHHSA Ha  Xell
MOMNEPEIHBOr0 OJOKY 1 TAaKMM YHHOM (DOPMYE JIAHLIFOKOK OJIOKIB, KW
OJIHOYACHO 30epiraeThesa y pisHUX MiCHIX I MICTHTE iH(OpMaILIiio mpo yci
nepekasu. Bucokuii piBeHb Oe3Iekn OIOKYEHHY O0YMOBITIOETHCSI TUM, IIIO
JUIs MiAPOOKHU TpaH3aKUiii oJJHOro OJOKY MOTPiIOHO 3MIHUTH YCi HACTYIHI
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EjemenT 0Ji0kYeiiny XapakTepuCTHKA eJIEeMEHTY
3a HUM (haiiyiv, 110 CbOrOfIHI MPAKTUYHO HEMOJKJIMBO.
2. Tpanzaxitis LHudposuit 3amuc mnpo OOMIH IIHHOCTIMH a00 axKTHMBaMH MDK

CTOPOHAMMU; BOHHU 3a OKPEMHUM aJFOPUTMOM TPYMYIOThCS y OJOKM Ta
JIOJIAI0ThCS Y JIAHIIOKOK OJIOKUelH.

3. By3on (Hona) Touka, ska 3abesreuye poOOTY MPOrpamMHOro 3abe3ledeHHs I
MATPUMKA ~ Mepexi  OJoKueliHy;, 3OIMCHIOE  MiATBEpKEHHS  a0o
CKaCyBaHHS TpaH3aKIlii, BUA0OyBae HOBI OJIOKH, MIEpEaAE AaHI MEPEXKEIO,
30epirae KoIii ycbOro JaHLIOKKA KOHKPETHUX OJIOKIB. ¥ SKOCTI HOOW y
OIOKYEMHI MOKE BHCTYIIATH OyIb-IKMM CYO’€KT, SKHM BCTaHOBHB
Bi/INOBi/IHE MporpamMHe 3a0e3nedeHHs OJIOKYEHHY.

4. Anropur™m | [TpuHumn pobotu OnokueitHy it 3a0e3neueHHs Oe3NeKkd Mepexi Ta

(MexaHi3M) V3rOHKEHOCTI JaHUX MDK OKPEMHMMH BYy3JaMH, IO € HEOOXiTHOI

KOHCEHCYCY YMOBOIO ISl MIATPUMKH LILTICHOCTI Ta Oe3neku OJIOKYEHHY; 3aBIIKH LM
ajgroputMaM OJIOKYEHH He TOTpedye IEHTPali30BaHUX CXOBHMII Ta
aaMIHICTpaTopiB. Anroputmu KOHCEHCYCY MiATBEPIKYIOTh
JIOCTOBIpHICTh iH(opMallii y KoKHOMY OJI01i CUCTEMHU.

5. Xem-¢hyHkuis Anroputmu Kpunrorpadii, sski IepeTBOPIOIOTH AaHI HA PSIAKA CUMBOJIIB
(dhikcoBaHOT  TOBXKHMHH. YV  OmokueiHi  Taki  xewmr-(yHKIT

BUKOPUCTOBYIOThCS Ui (hOPMYBaHHS YHIKAJIBHOTO «Xelly» KOMXHOTO
OJIOKy Ta 3aXMCTy BiJ HecaHKIlioHOBaHOro goctymy. Jlana dyHkiis €
000B’I3KOBOIO CKIIAZIOBOIO KOXKHOTO OJIOKYEHHY.

6. Kpunrorpadiunuii | MatemarnuHa (yHKUiS A8 MEpeBipKH CMPaBXKHOCTI TpaH3akilii, ska
i JMTUC reHepyeThCs 3 BUKOPUCTAHHSIM 3aKPUTOTO KIII0Ya, MOXKE MepeBipsATHCS
3a JIOMOMOT OO BIKPUTOTO KJIHOYA.

Licepeno: ysaeanvneno asmopamu 3a [13; 15]

Y npakTuyHifl TiSIbHOCTI HAWOUIBII MOIIMPEHUMHU CHOTOAHI € TaKi OCHOBHI
BHJIM QJITOPUTMIB (MeXaHi3MiB) KOHCEHCYCY OJIOKUeiHy (netamizaiis m. 4 tadmui 1)
[13; 15]:

eProof of Work a6o PoW (3 anri. — «aokaz poOoTH») — 1€ aJiropuTMm
KOHCEHCYCY, 3a IKOTr0 MalfHEepH MparHyTh PO3B’S3aTU CKJIA/IHI MaTeMaTUuHI 3aBJaHHS
JUIsL TOTO, II00 MaTH MOKJIMBICTh J0JaTH HacTynmHui 00k g0 Osokueiiny. Ilix dac
Mpoliecy MaiHMHTY caMe MeplIuii Y4YacHHK, SIKMUHA BUPIIIMB 3aBJAHHS OTPUMYE
BUHATOPOJIY Y BUIJISIAL KPUNTOBAIIOTA KOHKPETHOTO OJIOKYEHY. SICKpaBUM MPUKIIAJIOM
0JI0KueliHy, K1 GyHKIIIOHY€ HAa OCHOBI JaHOTO MeXaHi3My € BiTKOiH.

e Proof of Stake a6o PoS (3 aHr1. — «IiATBEPKEHHS YaCTKU») — 1€ aJITOPUTM
KOHCEHCYCY, KU Mae Ha METi BUPIIIMTH OKpeMi Heaomiku airoputmy Proof of Work
(PoW). V¥V cucremi PoS ydacHuku-maliHepu HE 3MararoThbCsl Yy BUPIIICHHI CKJIATHUX
MaTeMaTUYHUX 3aBJIaHb JJI1 MEPEeBIpKM TpaH3aKIlii Ta J0JaBaHHS HOBHUX OJIOKiB, a
BUOMPAIOTH BaJIiIATOPiB HA OCHOBI OOCATY KPUIITOBAIIOTH KOHKPETHOTO OJIOKYCHHY,
CTEHKIHT SKOTO BOHHU 3JIIWCHIOIOTH Yy Mepexi. Bamigatopu BOJIOMAIIOTH IEBHOIO
KUIBKICTIO KPUIITO BAJIOTH, SIK 3a0e3reueHHs a00 YacTKOW CTEHKIHTY JUIsl y4acTi y
nporieci KoOHCeHCycy. BoHu oOuparoThbCsi UIsi CTBOPEHHSI HOBUX OJIOKiIB, NEPEBIPKU
TpaH3aKIliid, MATPUMaHHI MEPEKEBOI0 KOHCEHCYCY Ta 0e3MeKU Ha OCHOBI HACTYITHUX
KputepiiB [16] — BHECOK Y MEPEXKY, pO3MIp CTaBKH, TPUBAIICTh pOOOTH, peIryTallis y
Mepexi, 3axoau Oesneku. BamigaTopu Ui CTUMYJIIOBaHHS JiSUTBHOCTI Ha KOPUCTH
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Mepexi OTPUMYIOTh KOMICiI0 3a TpaH3akKlilii, 32 CTBOPEHHs HOBHUX OJIOKIB, a TaKOX
1HKOJIM J10J1aTKOB1 MepexeBi MoHeTu. Ilpukiagom Onokueiiny, skuii (yHKIIIOHy€e Ha
OCHOBI JlaHOT0 anroputmy € Edipiym.

e Delegated Proof of Stake aGo DPoS (3 anri. — «eneroBaHe MiATBEpKEHHS
YaCTKH») — 1€ aJITOPUTM KOHCEHCYCY, SKHI 3a MPUHIUIIOM (DYHKI[IOHYBaHHS IyXKe
cxoxkuii Ha anroputm Proof of Stake (PoS), ame, Ha BiaMiHy BiJ OCTaHHBOTO,
BJIACHUKW TOKEHIB OOMparOTh MEHINMK Halip JiejeratopiB Jiisi CTBOPEHHSI HOBUX
OJIOKIB Ta MiTBEP/HKEHHS TPaH3aKITiH.

e Proof of Authority a6o PoA (3 aHIJI. — «JJ0Ka3 MOBHOBAXEHbY») — 1€ AITOPUTM
KOHCEHCYCY, KpuTepieM oOpaHHs BaJlilaTopa y SIKOMY € HE KUIbKICTh KPUITOBAIIOTH,
a pemyTailisi a00 0coOUCTICTh Cy0’ €KTa Bajifallii.

e Proof of Time a6o PoT (3 aHri1. — «10Ka3 yacy») — 1€ allfOpUTM KOHCEHCYCY, 3a
SIKOTO BaJliJIaTOp OOMPAETHCS HA OCHOBI Yacy, IMIPOBEJACHOTO HUM Y MEPEKi.

eProof of Space a6o PoSpace (3 aHri. — «Joka3 Micisg») — 1€ aJIrOpuTM
KOHCEHCYCY, 3a SKOTO IpaBO Ha CTBOPEHHS OJOKY Ma€Thcs TOMY, XTO HajJaB «B
OpEHTy» HaOUIBIINIA 0O0CAT AUCKOBOTO MPOCTOPY.

3a KpUTEPiEM JOCTYIHOCTI /i OKPEMHUX KOPHMCTYBauiB JOLUJIBHO BHOKPEMHTH
HacTyIHI Buau OmokueiiniB [13; 15]:

o[[yOmiunmii (3arajibHOJIOCTYITHUI) OJIOKUEHH — JereHTpalli3oBaHa BiAKpPHUTA
Mepexa 3 BUIKPUTHM BHUXIIHMM KoJoM. Taki Mepexi XapaKTepHu3yHThCs
IHKJTFO3UBHICTIO, KOJIM KOYKEH MOXE OTpUMAaTHU JOCTYN i BUKOPUCTOBYBATH iX. BiTKOIH
ta Edipiym € npukiagamu my0siiuHUX OJIOKYEHHIB.

elIpuBarHuii 6J10KUYEHH — XapaKTEpPU3Yy€EThCI OOMEXKEHUM JOCTYIIOM JI0 MEpexi
Ta 3aKPUTICTIO I MYyOJIiKM; BUKOPUCTOBYIOTHCS OKPEMHMHU OpTraHizallisiMu s
KOHKpETHUX IMijielt (0OMiH JaHWMM, YHOpPaBIiHHS JIAHIIO)KKAMHU TOCTa4aHHS,
¢dbinaHcoBi TpaH3akiii Tomo). Taka Mepexa MIATPUMYETHCS KOHCOPIIYMOM
opranizaiiii abo oci0, TiJbKK 3aTBEp/HKEHI YUYaCHUKHU, SIKi BiJMOBIAAIOTH MEBHUM
KpUTEPisIM (HAsIBHICTh HEOOX1IHUX TEXHIUHUX HABUUOK, BUKOHAHHS MEBHUX Oi3HEC-
BUMOT TOINO) MOXYTh MPHUEAHYBATHCS JO TaKOi MEpeXi Ta MiATBEepKyBaTH
Tpan3akuii. Hanpuknan, Hyperledger — 11e npuBatHuit 6J10K4YeiiH 13 T03BOJIOM.

eKoHcopiiiymHuii OiokueiiH a0 OJIOKYEHH-KOHCOPIIiyM — 1€ pPi3HOBHUJ
0JI0KUeliHy, 3a SIKOTO Mepeka YIPaBIISIEThCS TPYINOI0 OpraHizailiid, SKi MpairorTh
pa3oM s TepeBipKWM TpaH3akiiii Ta 1i oOciyroByBaHHi. B sKOCTI Takux
opraHizaiiii MOXYTh BHCTYIIAaTH TMiANPUEMCTBA, OpraHizamii abo aepaBHi
ycraHoBu. [lpu 11bOMy yYaCHHMKM KOHCOPIIYMHOIo OJIOKYEHHY MalOTh pi3HUM
CTYIiHb KOHTPOJIO HaJ MEpPEXKe 3aJeKHO BiJl CBOEI poJii Ta piBHA JOBIpH Yy
koHcopiiyMi. Ilpuknagamu Grnokueitny-koHcopiiiymy € Energy Web Foundation i
Dragonchain.

o['iOpuHMii GOKYEHH — 11 pi3HOBUJ OJOKUYEHHY, SIKUA TOEJHYE O3HAKU SK
MPUBATHOTO, TaK 1 myOJsiuHOTO OoKueiHy. Bin 3a0e3meuye 6e3meKky Ta mpo30picTh
3arajbHOJIOCTYITHUX OJIOKUEHHIB Ta KOH(QIACHIIWHICT Ta KOHTPOJIh IMPHUBATHUX
OsiokueiHiB. Y Takux OJoKueiHaxX YacTHHA MeEpexi Moxke OyTH BiJIKpHUTOIO IS
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rpOMaJICbKOCTI JIsl MEpPEeBIpKM TpaH3aKIliif, a OKpeMi OJIOKM MaTh OOMEXKEHU
JOCTYTI.

Takum yuHOM, OJIOKYEHH-TEXHOJOTII — IIe OyJb-sIKa TEXHOJIOTis, OCHOBOIO
(GyHKITIOHYBaHHS K0T € OJ0KYeitH a00 B3a€MO/Iisl 3 HUM.

Buxoasun 3 iCTOpUYHOrO PO3BUTKY OJIOKUEHH-TEXHOJOTIM, Ha HaIly JIyMKY
JIOIIJIPHO BHOKPEMHTH JIBI OCHOBHI MOJIii, SIKI BIUIMHYJIM Ha IMOJAJIBIINI PO3BUTOK
BCi€el chepu:

-mosiBa biTKOiHy, SKWii cTaB MepmUM BAATAM TPUKIAJOM 3aCTOCYBaHHS
TeXHOJIOTii OJOKYeHH Ha MpakTUIll 1 JO3BOJUB TNIPOBEJCHHS TpPaH3AKIINA MK
KOpUCTYBauaMH HOTO MEepexi;

- nosisa EdipiyMy, OCHOBHUM HOBOBBEJCHHSM SIKOTO OyJU CMapT-KOHTPaKTH —
KpUXITHI KOMIT'IOTEpHI Tporpamu, BOyJOBaHi B OJIOKYEHH, III0 JO3BOJISIOTH
TIPOBEJICHHSI TpaH3aKIliii 3a JOTPUMaHHs MEBHUX YMOB 0€3 HEOOXiJHOCTI 3aydeHHS
TpeTiX 0oci0 i QYHKIIOHYIOTh MOIOHO 0 TPAAUIIIHHUX KOHTPAKTIB Y peajibHOMY CBITI.
Came  3aBOJKM  TMOSIBI  CMApT-KOHTPAKTIiB  CTajla  MOXJIMBOIO  poO3poOKa
JeneHTpatizoBanux nofatkiB (dApps) Ha 6a3i OJIOKUEHHY, 110 3HAYHO PO3LIHUPHUIO
MOMUIMBOCTI JI0 3aCTOCYBaHHS JIaHOT TE€XHOJIOTil Y TMOBCSKJICHHOMY HUTTI, a TaKOX
JIaJIO TIOMITOBX JI0 aKTMBHOI'O PO3BUTKY BCi€i chepu OsokueiiH-TexHosoriid [18; 19;
20].

BpaxoByroun BwHINe3a3HAUYCHE, MPOMOHYEMO OaraTOpiBHEBY Ta KOMILICKCHY
cucTeMy OJIOKYEHH-TEXHOJIOTIi JOCIiKYBAaTH 3 TOYKH 30py (YHKIIIOHYBaHHS JIBOX
CaMOCTIMHUX HaIpsiMiB: cepa KpUNTOBATIOT Ta cdepa JACIEHTPaIi30BaHUX J0JIaTKIB
(dApps), KOXKHUH 3 IKUX, B CBOIO UEPry, MOJIISETHCA Ha OKpeMi cekTopu (puc. 1).

KpunroBanora — 11e JerieHTpaiizoBaHa IU(POBa BAIOTA, SIKA BHUKOPHCTOBYE
Kpurnrorpadiro i 3a0e3nedueHHs 0e3neku i 6azyerbes Ha O0KYeitHi. Bu3HauanbHOIO
O0COOJIMBICTIO KPUNTOBAIIOT € T€, II0 BOHU OOEPTAIOTHCSI HE3AJIEKHO BiJl IHCTUTYTIB
opraHizoBaHUX IOcepeJHMKIB (OaHku, TuiatikHi cuctemu) [21]. KpunroBamotu
BOJIOJ/IIIOTh YHIKQAJIBHUMH pPUCAMHM 1 MepeBaramu, ki BiJIpi3HIIOTH iX BiJl TpaJUIITHUX
BAIIOT 1 pOOJIATH NPUBAOJIMBUMU IS BUKOPUCTAHHS Oi3HECOM, HACEJICHHSIM Ta
opraHamMmd BJIaJAd — JICLIEHTpajizailisi, aHOHIMHICTh, OOMEXKEHa KIJbKICTh,
100aJIbHICTh, HU3bKI KOMICil, HAJiHHICTh Ta MPO30PICTh PO3pPaXyHKiB, MBUAKICTH Ta
3pYYHICTh TE€peKasiB, BiJICYTHICTh KOHTPOJIO 32 MEPEKEIO, BUCOKHI piBEHBb 3aXUCTY,
CTIHKICTB J10 TpaauiiitHoT indusmii [22; 23, c. 716; 24]. Lli x aBTopu 3a3Ha4alOTh Taki
HEJIOJIIKM KPUNTO BaIIOT, K HECTaOlIbHICTh, OOMEXKEHICTh 3HAHb Yy HACEJIEHHS i
BHUCOKHUI piBE€Hb MOMUJIOK, HE3BOPOTHICTh Orepalliii (HEMOXKJIMBO CKAacyBaTH IUIATiXK
MpU TMOMMWJIIII), BTpaTa akTHBIB TpW BTpaTi Mapoyto abo JOCTYIy [0 TamaHIs,
po3BUHYTa iH(MpacTpyKTypa, TaKOK 3 TOYKH 30pY OpraHiB Jep)KaBHOI BJIaJid Ta
(hiHAHCOBOTO KOHTPOJIIO ICHY€E IIMPOKHI CIEKTP MOXKIUBOCTEH [UIsI TMOPYIIEHb
(hiHAHCOBOTO XapakTepy — BIJICYyTHICTh IEHTPAJII30BAaHOTO KOHTPOJIO, MOXJIUBICTH
BUKOPHCTAaHHS JUIS BiJJMMBAHHA TPOIICH, YXWJICHHS BiJ CIUIaTH I[OJATKIB,
(dhiHaHCYBaHHS HE3aKOHHOI JiSUIBHOCTI, PU3UKM XaKePChKUX aTak ToIo. [22; 23, c.
717; 24].
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CK1aIoBUMU HampsiMy KPHUNTOBATIOT € MOHETH, TOKCHH, KOXKHI 3 SKUX TaKOXK
MOAUISIIOTECSI HAa OKpeMi BUJM, a TakKoX CTeHOJKOTHM Ta 1upoBl BalOTH
nenrpaipbHux 6ankiB (CBDC).

Cpepu po3eumky 010KueiiH-mMexXHO102i1

KpunrtoBasaioru JleneHTpaJsi30BaHi J0JATKH
(dApps)
JEUEHTPai30- |
BaHi Oipxi ) .
JlenientpaiizoBani piHaHCH
| Morern T et -
P
. TYYHHUU THTEIEKT —
biTkoin dapminr < | 1 (AD)
é L[eHTpaJ'{iSOBaHe 3(§§piraHHﬂ |
> ANBTKOIH iHpopmarii
—| IHHOCTI Intepner peueii (IoT) —|
—1 i .
Cy’k00Bi MertaBcecBiT (Metaverse) — —
| Tokenu | -
—> YIpaBJIIHHA - :
TokeHI30BaH1 aKTUBH
— NFT «peastbHOTO CBiTY» (RWA)
| Crelibnkoiu —>| MEMKOIH JlenenrpaiizoBana
inertudikaris (DID)
Irposi mmatpopmu (GameFi) —
—| Lludpori BamoTn
LEHTpATBHAX JlenieHTpaIti3oBaHi Mepexi
6ankiB (CBDC) ¢iznuHOT iHpacTpyKTypH
(DePIN)

Puc. 1. Cdepu po3BUTKY 010KYeHH-TEXHOJIOT i *
JDicepeno: asmopcvka po3podra

Momneta (coin - «MOHETa») — 1€ PI3HOBHJ KPUIITOBAIIOT, 1[0 CTBOPIOETHCS HA
BJIACHOMY OJIOKUEIHI 1 BUCTyNa€e MUGPOBUM aHAIOTOM TPAJUILIMHUX TPOIIEeH Y Mexkax

JaHoro 6JiokueiiHy.MoHeTH, B CBOIO Yepry, TaKOXK MOAUISIIOTHCS Ha JBa OCHOBHI BUJIU:
OITKOTH Ta aJbTKOTHU.
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biTkoin — mepia y CBiTi JielleHTpajizoBaHa HU(poBa BajloTa Ta IUIaTiXKHA
CHUCTEMa, sIKa JJa€ KOPUCTYyBaueBi MOXKJIMBICTh HAJICWJIATH Ta OTPUMYBaTH KOIITH Oe3
LIEHTpaJIi30BaHUX Ta OPTaHI30BaHMX MOCepeHUKIB (0aHKH, (hiHAHCOBI ycTaHOBH) [25].

ANbTKOTHM 00’ €HYIOTh yCi 1HIII BHUJIM KPUITOMOHET, BiAMIHHI Bij OITKOiHA.
[Ipukiagamu aabTKOIHIB € edipiyM, JaHTKOIH, CoJlaHa TOIIIO.

Token (token - «KETOH», «CHMBOJ») — PI3HOBUJ KPUIITOBAIIOTH, SKHUI
¢byHKIlloHye Ha ©0a3i Bke icHyro4yoro OjokdeliHy 1 sBjisie €000 1udpoBUid
ceptudikar, 10 rapaHTy€e€ BUKOHAHHS 3000B’s13aHb KOMIaHii mepej Horo BJIaCHUKOM.
TokeH € CBO€EpITHUM KpPUITO BAJIIOTHUM AHAJIOTOM IIHHUX MarepiB, KOHTPOJb 3a
TPaH3aKUISIMU SKUX 3/IIHCHIOETHCS Yepe3 TEXHOJOTiI0 OokueliH. Jly)ke 4acTo TOKeHU
BUCTYMAIOTh Yy SKOCTI JpKepena <¢iHAaHCYBaHHS JICIICHTPAJi30BaHUX JOJIATKiB,
CKJIaJIal0Ouy TaKUM YUHOM OCHOBY TXHBOI €KOHOMIUHOI MOJei [26].

Jlo11iJIbHO BUIUISITH TaKi OCHOBHI BUJIM KPUIITOTOKEHIB:

e TokeHM IIHHOCTI (security tokens) — 11e KpUNITOTOKEHHM, SIKi € aHAJIOTOM I[iIHHUX
narepiB y 1u(poBOMYy CBiTi, BOHH CTBOPIOIOTHCS Uil HaJaHHS iHBECTOpaM IIpaB
BJIACHOCTI Ha akiiii, oOJjirarii, 4acTKu y KOMIIaHisIX ToIo. Buiyck Ta o0ir Takux
TOKEHIB PEryJIIOEThCS BIJMOBIIHUMH OpTaHaMH, a iX BJIACHUKW OTPUMYIOTH IpBa Ha
YacTUHY MNpUOYTKY, y4acTh Yy KOPHOpPATUBHOMY YIIPaBJIiHHI Ta iHINI MpUBLJIE.
biiokueliH TeXHOJ0rii CTBOPIOIOTH TMEPEAYMOBH Ui YHUKHEHHS OHOpOKparii, OiabIIn
MPO30pOro Ta €PEeKTUBHOTO YIPABIiHHSI TAKUMH akTuBamu [27].

oCiyx00Bi TOKeHM ab0o ToOKeHHM KopucHocti (utility tokens) — 1€
KPUNTOTOKEHU, SIKi HAJalOTh JOCTYI JIO MEBHUX MPOAYKTIB a00 IMOCIYyTr B Mekax
KOHKpETHOI OsiokueitH-1iaTgopmu. [HImMMU cioBaMu, 1€ BipTyalibHI aKTHUBHU, IO
BUKOPHUCTOBYIOTHCSI JUISI  pO3paxyHKIB Ta IHIIUX MIed y TpoekTax i
JEelIeHTPpalli30BaHMX 3aCTOCY HKaX, SKi PyHKIIOHYIOTh Ha 0a3i 61okueiiny [28].

eTokenn ympapiiHHSA (governance tokens) — Il€ KPUITOTOKEHHU, SKi JaIOTh
BJIACHUKY MOJJIMBICTh TMPUMMATH ydyacTh B YXBaJ€HHI KIIOYOBUX PIIIEHb MO0
PO3BUTKY MPOEKTY, MpaBO BUCYBaTH BJIACHI i€l Ta iHiriaTuBU. ChOTOJIHI 11i TOKEHH
nonyysipHi 'y cekropax DeFi Tta GameFi. HaitOGinpin mnomyJsipHUMU TOKEHAMU
yrpasiinHsg € Uniswap (UNI), Aave (AAVE) i Sushi (SUSHI) [27].

e MeMKOTHH (memecoin — «MOHETa-MeM») — II€ Pi3HOBHUJ KPHUIITOTOKEHIB, SKi
CTBOpEHi Ha 0a3i MeMiB (BIpyCHUX TYMOPUCTHYHUX (OTO, Bifeo uu riok, sKi MBUIAKO
HaOuparoTh TNOMYJSPHICTH B IHTEPHETI) Ta, HAWrONOBHIIIE, HE MAalTh HIIKOT
BHYTpIIIHBOI BapTOCTi abo KopucHOCTI. HalmomynaspHImMMU MEMKOTHaAaMu €
Dogecoin, Pepe, Floki Ta Shiba Inu [29].

oNFT (non-fungible token — «HeB3aemMo3aMiHHUN TOKEH») — 1€ PI3HOBUI
KpUINTOTOKEHIB, SIKi, TIO CYTi, SIBJIAIOTH cO0010 kpunTorpadiuni ceprudikatu. Koxxuumii
Takuif TOKEH € YHIKaJIbHUM 1, SIK BUIUIMBAE 3 Ha3BM, HE MOKe OyTH PiBHOIIIHHO
3aMiHEHUN 1HIMKUM aHajIoriyHUM TOKeHOM. Choroani NFT yacTo BUKOPHCTOBYETHCS
Ui nudpoBizallii TBOPIB MUCTENTBA (MYy3UKa, KapTUHKHU, KapTUHU, TEKCTH TOIIO)
[30; 31].

Creiibnkoinu (stablecoin — «ctabinbHa MOHETa») — 1€ KPUIITOAKTUB, PUHKOBA
BapTICTh SIKOTO MPUB’s3aHa JIO BapTOCTI peaJbHOTO akTUBY B mponopirii 1:1. Takwuit
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MeXaHi3M mepejndayae BOJOJIHHS €MITEHTOM II€BHMM pPE3€pPBOM aKTHBIB, SIKHi
€KBiBaJIGHTHUI 00iry creii0ikoiHiB. Taki pe3epBU MOXYTh Matu (opmy GiaTHUX
rpoiieif, JOPOTOIIHHMX METaJliB, IHIIUX KPUOTO BaIiOT. TakuM YMHOM, €MITEHT
rapaHrye, IO HaBiTh y BHUIAJKYy MpobdieM abo pyHHyBaHHsS CTeHONKOIHY, Moro
BJIaCHUKU yOe3NeueHi Ta 3MOXyTh BUKYIHUTH CBOi MoHeTH. Hailiuacrtime BapTicTh
CTEHONKOTHIB MPUB’si3aHa A0 BapTOCTi MEBHOI (PiaTHOI BaIIOTH (HAIPUKIAI, KypcC
creiibnkoina Tether (USDT) nopiBHIO€E Kypey amepukaHcbkoro jgojiapa: 1 USDT = 1
USD) [32; 33].

Oco0JUBUM PI3HOBUOM KPUNTOBAIIOT € IU(POBI BATIOTH IIEHTPAIHHOTO OaHKY
a6o CBDC (central bank digital currency). CBDC mnpejncrapisie co0or0 1muppoBy
dbopMmy rpoiieid, siki eMITYIOTbCS IEHTPAJIbHUM OaHKOM 1 MarOTh CTaTyC 3aKOHHOI'O
IJIATIXKHOTO 3aco0y. TakumM YMHOM, BOHHM € TPAIUIIHHUMM TpoiiaMu y HU(poBii
dhopmi, SKi BUITYCKAIOTHCS IIEHTPAIbHUM OaHKOM KOHKPETHOT KpaiHU Ta 3aCHOBaHI Ha
nudpoBoMy oOikoBoMy 3anuci. CkiIafoBi OAUHUIIN ITUGPOBOT BAMIOTH € UDPOBUM
BI/IMOBIAHMKOM CKJIQJIOBUM OJIMHUIISAM TPATUIIHOT BATIOTU KOHKPETHOI KpaiHu [34].

[HmIMIM  HampsMOM  AMHAMIYHOTO PO3BUTKY OJOKYEHH-TEXHOJOTIH € cdepa
JIEIEHTpaTi30BaHuX J0JaTkiB. JlenienTpanizoBani aogatku (dApps) — 1ie J0oJdaTKH
abo TmporpaMu, OCHOBaHI Ha TexHOJIOrl OJIOKYEelHY, SKi MpaIolTh B
JIelleHTpali3oBaHiii KoMl toTepHild cuctemi abo P2P-mepexi. BaxiuBy ponb y
po6otri dApps BiAirparOTh CMapT-KOHTPAKTA — KOMIT'IOTE€pPHI aJITOPUTMH,
MpU3HAUYCHI ISl YKJIAJaHHS 1 KOHTPOJIO CaMOBUKOHYBAaHMX KOHTPAaKTiB B
Osokueifni. Tak, Tpu JOCATHEHHI TEBHUX YMOB CMapT-KOHTPAKT BHUKOHYE
BiJIMOBIAHUI TYHKT JoroBopy. Hampukiiaa, B 0OMiH Ha TOKEHU KOPUCTYBad4 MOXKE
oTpuUMaTH Miciie Jyis 30epiranus iHpopmarrii [35].

Cepen elieHTpalli3oBaHUX JI0JIaTKiB ChOT'OJ/IHI MOKHA BUOKPEMUTHU TaKi OCHOBHI
CEKTOpH:

e ceKkTop JeneHTpatizoBannx Qinancis (DeFi);

® CEKTOp MTYYHOro iHTeNeKTy (Al);

® CEKTOp JIEIEHTpaIi30BaHOI0 30epiranHs iHbopmariii;

e cekTop iHTepHeTy peueit (1oT);

e cekTOp MeTaBcecBiTy (Metaverse);

® CEKTOp TOKEHI30BaHUX aKTHBIB «peajbHOro cBiTY» (RWA);

® CeKTOp JerieHTpatizoBanoi ifenTudikaiii (DID);

e cexTop irpoBux miardopm (GameFi);

® CEKTOp JIeIeHTpali30oBaHnX Mepex (izndHoi iHhpacTpykTypu (DePIN).

Haii0inpin  posrajqy’X€HHM 3 yCiX 3a3HAYEHUX CEKTOPiB €  CEKTOp
JEIEeHTpaTi30BaHnX (iHAHCIB, SIKUA, B CBOIO 4epry, Ie MOJUISETCA Ha OKpeMi
dbyukiioHanpHi HanpsMu. JlenentpanizoBani ¢inancu (anria. decentralized finance
(DeFi)) — exocucrema JaeneHTpaidizoBaHMX (IHAHCOBHUX CEpBICIB Ha OCHOBI
3arajbHOJOCTYIHUX  OJOKYEiHIB,  BOHM  JIO3BOJISIOTH  BHKOPUCTOBYBATHU
pi3HOMaHITHI (iHAHCOBI TMOCHyTrH (KpeAWTyBaHHS, 3allO3MYEHHS, TpeugauHr) O6e3
HeHTpaTi30BaHUX OpraHizaiiit [36].
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Y cBOW uepry, ChOTrOJIHI CEKTOp JACIEHTPali3oBaHUX (IHAHCIB MPAKTUYHO
MPOSIBICHUM Y TAKUX OCHOBHUX HaNpsiMKax:

e ierieHTpatizoBani Oipxki (decentralized exchange (DEX)) — nmardopmu juis
TOPriBJIi KPUITOAKTHBAMM, Ha SKUX yci omepallii BiOyBalOThCS 3a JIONOMOTOIO
CMapTKOHTPAKTIB, a HE IEHTPai30BaHOI TOpriBeiabHOI cucteMu. OcoOIUBICTIO
TakuxX OIpXK € Te, II0 BOHU HE KOHTPOJIOIOTH YroJud 1 He 30epiraroTh KOIITH
yuacHukiB. Ilepeka3 axkTuBiB BijOyBaeThcsi Oe3mocepeaHbO 3 MiAKIIOYEHOTO 10
argopmu ramanisl yyacHuka. Lli mimardhopmu He MarOTh Tpoleypu Bepudikarlii
KopuctyBauiB [37];

®JICH/IMHT — II€ MpOIleC, IMijJ Yac SKoro ocoba Hajae CBOI KPUITOBAIIOTHI
AKTUBHM B YMPABJIIHHS YU MO3UKY Ha JICHIUHT-IUIaTGOpMi, a iHIII KOPUCTYyBadi 4u
Tpeaepr OTPUMYIOTh MOXMJIMBICTH B3ATH IIi aKTUBM B TO3MKY IIiJI BCTAHOBJICHY
BiJICOTKOBY CTaBKy a0o iHii ymoBHu [38];

ejlayHunaj — Iuiargpopma, sKa JO3BOJISIE KPUITONPOEKTaM Ha IMOYATKOBHX
CTaJIisIX PO3BUTKY 3ajydaTu piHaHCYBaHHS yepe3 Mpojaaxk TOKeHIB abo MoHeT [39];

e hapminr abo «mpubyTtkoBe hepmepctBo» (yield farming) — 1e mporec, Koiau
oco0a Hajiae CBO1 KPUNTOAKTUBH y MyJid JiKBiHOCTI DeFi-mpoTokoy Ta oTpumye 3a
e BuHaropony [40];

ecrelkiHr (stake — «4JacTka») — MOXJIMBICTh OTPUMAaHHS MaCHUBHOTO JOXOJY
BiJl KpPUNTO BaJIOTH 3 BUKOPUCTAHHAM alropurMmy KoHceHcycy PoS Ta itoro
pi3HOBUIIB. [41].

CeKTOp HITYYHOrO IHTENEKTY MPEJCTaBICHUNA T0JIaTKaMU, SKi BUCTYNAIOTh Y
BUIJISIII JICHIEHTpaIi30BaHUX IIaTGOpPM i pO3pOOKH, PO3BUTKY Ta OIEpyBaHHS
MTY4YHOTro iHTeNekTy. Taki miuatopmMu HiATPUMYIOTh YBECh CIEKTp IPOIIECIB, SKi
HEOOXiJIHI /I YCHIITHOTO (YHKI[IOHYBaHHS INTYYHOTO 1HTEJIEKTY: BiJI PO3POOKH
mozeneit 1111 1o BUKOHAHHS MITYYHUM iHTEJIEKTOM IOCTaBICHUX IMEpe] HUM 3a]au y
Oe3reuHuii Ta Mpo30opuii crocid, He3aJIeKHO BiJl raimysi, ISl IKOi po3poOJII€ThCs Ta Y1
iHIIa MOJIeJIb INTYYHOTO IHTENEKTY. 3aBJsSKU TaKOMYy IO€IHAHHIO CTBOPIOETHCS
MPUHIIMIIOBO HOBA €KOCUCTEMA, JI€ TEXHOJOril INTy4YHOrO IHTENEKTY MOXYTh
pO3BHUBATHCS BiJIHOCHO HE3QJIEKHO, 110 TOJIETHIYE Ta MPUIIBUJIIYE TPOIIEC
BJIOCKOHAJIEHHS JaHOI TEXHOJOTii Ta pO3BUTKY IHHOBaIiii B 1Ml ramy3i i3
3a0€3MEYEHHSM TEXHOJIOTIEI0 OJIOKYEHMH TaKWX Ba}XJIMBUX XapaKTEPUCTHK SIK
MPO30PicTh, MiJBUIIIEHA Oe3MeKa Ta Je IIEHTpali30BaHiCTh [42].

CekTop  jgeneHTpaiizoBaHoro  30epiraHHs  iHpopMallil  mOpeJIcTaBICHUI
JI0JIaTKaMU, SIKi BUKOPUCTOBYIOTh TEXHOJIOT1IO OJIOKUCHH IS MOJIermeHHs 30epirants
indopmariii Ta mepeBipKkM TpaH3aKIii y Mexax po3noaiieHol Mepexi. Taki 101aTKu €
aHaJoOroM XMapHUX CXOBHWIN, IMPOTE, Ha BiAMiHy BIJ OCTaHHIX, iH(MOpMaIlis
30epiraeTbcs HE Ha OJHOMY IIEHTPaJIi30BAHOMY CEpPBEpi, a Ha JEKUIBKOX MEpPEKEeBUX
By3Jlax (HOJax), SKUMU KEpPYIOTh OKpeMi OcoOM YM oOprasizaiii, fKi CHUIBHO
BUKOPHUCTOBYIOTh CBili JJOJJaTKOBUT BUIBHHUI AMCKOBUIA MPOCTIp 32 okpeMy miaty. [Ipu
IIbOMY TaKOX BiJI0yBaeThes mudpyBaHHs iHdopmMariii, sika 30epiracrbcesl.

[To cyTi, mocTayaJIbHUKU TIOCIYT 13 JIeleHTpaTizoBaHoro 30epiranus iHndopmaiii
YacTO BHUCTYIAIOTh Y SKOCTI MOCEPEIHMKIB, 3BOJTUN OCi0, SKUM MOTpiOHO 30epiraTtu
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naHi, 3 oco0amu, sIKi XOUyTh «3JaTM B OPEHIY» CBOi JOJATKOBI €MHOCTI JIf
30epexeHHs iHpopMmaiiii. HezanexHo Bij Toro, je 30epiraloThes JAaHi, JUIE BIACHUK
JAHUX BOJIOJI€ OCOOMCTUM KJIIOUeM IHUGPYBaHHS; IMOCTAYaJIbHUKM TOCIYT 3i
30epiraHHs JIaHUX HE MOXKYTh OTPUMATH JI0 HUX JIOCTYM. Y 0araThox BUIajKax (aiiin
TaKoXX pO30MBAIOTHCSI HAa CETMEHTH Ta pPO3MOAUIAIOTECS B KUIBKOX —MICISX,
3a0e3Meuyour TAaKUM YHHOM II€ OJIUH piBeHb Oe3meKu J1j1s 30epexeHHs qanux [43].

Cexrop intepHery peueli (Internet of Things (IoT)) npecraBiennii npoekramu,
SKi po3poOJIsiIOTh Oe3MeuHi Ta JeleHTpaltizoBani Iiardopmu s npuctpoiB IoT,
CIPUSIOUM TaKUM YUHOM BHUPIIICHHIO MpOoOJeMU CTaHAapTHU3allli TaKuX MPUCTPOIB,
MIJIBUIICHHIO HQJIMHOCTI Mepexki Ta Mepeniko/HPKaHHIO 30BHIIIHHOMY BTPYYaHHIO
NUISIXOM HaJaHHS YHIKaIbHUX HU(PPOBUX 1IEHTU(PIKATOPIB KOKHOMY HMPUCTPOIO, STKHUI
MIJIKJII0OYCHUI 710 3arajibHOi Mepeki, a Takoxk 3arobiraHHio ¢anbcudikaiii gaHIX
Mepexi 3aBSKA HE3MIHHOMY XapakTepy 3anuciB Ha OyiokueliHi [44].

CexkTop MeTaBCECBITY MpecTaBieHU OMoKyeHH-TIaThopMaMu, sKi SBISIOTH
co0010 caM0JIOCTaTHI CUCTEMHU, KOPUCTYBaul IKUX MOXXYThb IMPOBOJUTH Pi3HOMAHITHY
JUSIBHICTH (IIpaIfoBaTH, BiJNOYMBATH, HaBYaTHCS Tolo). Ko)kHa Taka cucteMa MoXKe
MaTh CcBOi ocoOiauBOCTI Ta crnerubiuni ¢yHkiii. Cami KopucTyBadi 1uX IUIaThopm
dhopmyroTh i mpocTip, o0UparoTh BUJ AisUIbHOCTI, a KpunToBaatotu Ta NFT nitoth
MOXJIUBICTh MOHETU3YBaTH OyJIb-SIKYy aKTHUBHICTh y MeTa cBiTaX. Kpim OsiokueiiH-
TEXHOJIOTiH, B JAHOMY CErMEHTI TaKOX 3aCTOCOBYIOTHCS TEXHOJIOTIl BipTyalbHOI
Ta JONMOBHEHOI peajbHOCTI, a TAKOX IITYYHOTO iHTENeKTy [45].

CekTop TOKEHi30BaHUX aKTUBIB «peajqbHOro» cBity (Real world assets (RWA))
npejcTaBieHul OJIOKUEHH-TIPOEKTaMHU, OCHOBHUM (DYHKI[IOHA SKUX CIPSIMOBaHUN Ha
TOKEHi3allil0 — KOHBEPTaIlil0 aKTUBIB 400 KOPUCHUX BJIACTUBOCTEN y IU(PPOBI TOKEHHU.
TakuM 4YMHOM, TOKEHI30BAaHMM MOke OyTH akTHUB, iHGOpMAIlis I0JI0 SIKOTO MOXe
Oytu ¢dopmamizoBaHa Ta 3adikcoBaHa y BUIVISAL KOJy — BiJi MaTepialbHUX JO
HeMaTrepiaibHUX (aBTOPChKiI TpaBa) Osiar. OjHaK, MPaKTUYHO crernudika OKpeMUx
OJlar Ta HOPMATUBHI BHUMOTHM 3yMOBWJIM CHUTyaIlil0, KOJIM OKpeMi Ojara IpocTilie
TOKEHI3yBaTH i BOHM € HIUPOKO MONTUPEHUMH, a iHII — ckiaanime. CtaHnoMm Ha 2023
PIK HaOLIBII MOIYJISIPHUMU KJIacaMU aKTHBIB, K1 MiJUISTaIM TOKEHI3aIli, OyJM akiii
Ta Jiep)KaBHi oOJiraiiii, HEPyXOMICTb, KpeJUTHI 3000B’s3aHHA Ta TMPEAMETH
KOJIEKI[IOHY BAaHHSI.

Kpim 1poro, TokeHizarlisi J03BOJISi€ iHTErpyBaTH TpajauiiiiHi aktuBu B DeFi-
iHpacTpykTypy, 1o 3abesneuye iX JJAOCTYIHICTh Ta €(EKTUBHICTh TOPTiBII 3
BUKOPHUCTaHHSM aBTOMAaTHYHUX MapKeTMelKepiB a0 iHIINUX OJIOKUElH pileHb [46].

CekTop neneHTpaiizoBaHoi igeHTH(IKAIIl NpeacTaBieHuit iaTdhopmMamu, sKi
CTBOPIOIOTH JICIIEHTpali30BaHi ineHTudikatopu. JleneHnTpanizoBanuii ineHTUdIKATOP
(DID) — ue yHiKaIbHHWI ineHTHdiIKaTOp, KU Moxke OyTH  BHJIaHUMA
JIEIEHTpaTi30BaHoI0 Tuiatgopmoro. Llelt ineHTudikarop BUCTyMAE K JI0KA3 BOJIOIIHHS
uudpoBoro ineHTHuHicTIO. Ha BigMiHy BiJ TpaguiiiHux iAeHTUIKATOPIB, SKi
BUMAaraloTh IIEHTpasli30oBaHOrO opraHy peectpanii, DID € yHiBepcalbHUMHI
yHikansHIMY ifnenTudixatopamu (UUID), ski MoskHa mepeBipuTH KpunTorpadiuso. Ix
MOXKHa BHKOPHCTOBYBaTHM JUIS  iJeHTUdiKamii oKkpeMux oci0d, opraizailiid,
a0CcTpakTHUX 00’ €KTIB, Mojielel qanux i mpuctpoiB IHTepHery peueit (IoT).
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Baxnusicte DID nosisirae B ToMy, 1110 BOHHM J]aIOTh 3MOTY CTBOPUTU HOBY PopMy
CaMOCTIHHOI CYBEpEHHOI 1ICHTUYHOCTI, € JIUIIEe KOPUCTYBad Ma€ MOBHUI KOHTPOJIb
HaJl HElo, HE TOKJIAJal0uuch MPHU IbOMY Ha OyAb-sKi IIEHTpai30BaHI OpraHizariii.
3aBasgku 1iid BiaactuBocti DID cnpusioTh MiJBUINEHHIO PiBHSA KOH(IJEHIIHHOCTI,
Oe3reku Ta 3arajpHoi cB000 U B IHTepHeTi. DID Takox poluisaTh nporec Bepudikarii
OUIbII 3pYYHUM Ta €(PEKTUBHUM, 3HIDKYIOUM TaKUM YMHOM PH3UK KPaJIiKKu
0CcOOMCTHUX JaHUX 1 maxpaiicTea [47; 48].

Cexkrop irpoBux miargopm (Gaming Finance (GameFi) — «irpoBi ¢inancu») —
nepejdavae B3a€EMOJIII0 TPABIB Y BIPTyadbHUX Irpax Ha OJOKYEHHI 1 € CHHTE30M
nenentpatizoBanux (inanciB (DeFi) Ta irop. Y nmaHomy cermMeHTi OJIOKUEH
BUKOPUCTOBY€ThCS JIJISl CTBOPEHHSI IHTEPAKTUBHUX irOp, Y SKUX YYACHUKU MOXKYTb
3apo0JiATH, OOMIHIOBATH Ta YIPaBIATH CBOIMU IU(DPOBUMHM aKTUBaMH Ha OCHOBI
MPUHIUIIB Ta iHCTpYyMeHTIB DeFi. I'paBiii MOXKyTh OTpUMYyBaTH BUHAropojy 3a IMeBHi
pe3yiabTat ab0 JOCATHEHHsSI y TIpi, 3AIMCHIOBAaTH TOPTIBIIO ITPOBUMHU aKTHBAMU,
BUKOPHUCTOBYBATH 1X Yy IHIIUX irpaX abo HaBiTh KOHBEPTYBATH y peajbHy BaIIOTY
yepes3 JIelieHTpaltizoBani ¢inaHcoBi npotokosnn. CermeHT GameFi nae MOXIUBICTH
y4JacHUKaM 3apoOJISITH Ha CBOIH aKTUBHOCTI a00 JOCATHYTHX pe3yJsibTaTax y irpax,
CTBOPIOE HOBI METOJM B3a€EMOJii 3 IUM(OPOBUMH aKTHUBAaMU YV BipTyaJlbHOMY
cepeaoBuii [49].

CexkTop JneneHTpaiizoBaHux Mepex ¢izuunoi iHPpacTpykrypu (DePIN)
o0’eaHye  OJOKYEHH-TEXHOJOTII0O 3  (i3UYHOIO  iHOPACTPYKTYpOrO,  TOOTO
BUKOPHUCTaHHS TEXHOJIOTIi OJIOKUEHH Ta MPUHIMIIB JCIEHTpalli3allii s CTBOPEHHS,
MiITPUMKH, PO3BUTKY, BUKOPUCTAHHSA MEpeX (Pi3MuHOI iHPPACTPYKTYpHU. YUaCHUKH
Mepexi OTPUMYIOTh BUHAropoJM y BUTJISAAI TOKEHIB 32 CBOi BHECKH Y MiJATpUMaHHS
po6oTH Takoi cUcTeMU Ta 3a0e3neueHHs ii aerenTpaiizaiii. [50].

3 orisjly Ha aKTUBHY pPO3pOOKY Ta BIPOBALKEHHS OJIOKUCHH-TEXHOJOTIH Y
PI3HOMaHITHI MPOIECH CYCHIJILHOIO Ta €KOHOMIUHOIO JKUTTS OUIKY€ETHCS MOATbIINNA
JUHAMIYHUNA PO3BUTOK I[HOT0 HanpsMmy. Bitumsusuuii IT cekTop € oHUM 3 CBITOBUX
JiJEpiB 3a SAKICTIO CIEHIAIICTIB Ta piIBHEM BIPOBAHKEHHS OJIOKUCHH-TEXHOJIOTIH, aje
HecTallJbHA TeOMNOJIITUYHA CUTYallisl, TMOTIPIICHHS YMOB BEJCHHS IIiIPUEMHHUIIBKOL
JUSTTBHOCTI, TIEPEIIKOKAE po3poOIli Ta peasizallii caMme JOBrocTpOKOBUX MpoeKTiB IT
0i3Hecy, JIOKaJIi30BaHUX B YKpaiHi.

BucHoBKH Ta mepcHeKTHBH MOJAJBIIMX JOCTIKeHb. B pesyibrari
JIOCITIJDKEHHS OyJI0O BHU3HAYEHO CYTHICTh TEXHOJIOTiT OJoKuedH Ta 1i CKIaJOBUX
€JIEMEHTIB, a TAKOXK 3MICT OJOKYEHH-TEXHOJIOTIH Ta 3aMpOoNOHOBAHO iX Kiacu(iKallio
Ha 0a3i KJIIOYOBUX OCOOJMBOCTEH OloKYeiHy, siki chopMmyBajucs B Ipolieci Horo
iCTOPUYHOTO PO3BUTKY.

Ha ocHOBi oTpuMaHMX pe3yJbTaTiB MOXHa 3pOOUTH BUCHOBOK, IO ITOHSTTS
TEXHOJIOTIT OJOKYeHY Ta OJOKYEHH-TEXHOJIOTIT HE € TOTOKHMMH, OCKIIBKH IIij
TOHATTSAM «TEXHOJIOTiSI OJIOKUEHH» pO3yMitOTh crocid 30epiranHs iHdopmariii y
BUIJISI/II PO3IIOAICHOTO PEECTPY AaHUX, Jie 3arudpoBaHa iHpopMarlis 00’ € THYyEThCS y
OJIOKM, KOXHHUW 13 SKUX MICTUTh iHopMarito mnpo mnorepenHiit Omox. I[loHaTTs
«ONOKYEHH-TEXHOOTis» - 1€ Oylb-Ka TEXHOJIOTisA, (YHKIIOHyBaHHSI SKOT
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IPYHTY€TbCSI Ha OJOKYeiHi, TOOTO TexXHosoris OJIoKUeliHy € 0O0O0B’s3KOBOIO
CKJIQJIOBOIO OY 1b-SIKO1 0JIOKUEHH-TEXHOJIOT 1.

3anporioHoBaHa y3arajibHeHa Kiacudikaiiisi 6JI0KUeHH-TeXHOIOTiH 00’ €iHy€E B
posranxyeHi chepu: KpUIITOBAIIOTH Ta JCIEHTpali30BaHi AogaTku. KpunroBaioTu y
CBOIO 4Yepry MOJAUIAIOTECS Ha MOHETH (OITKOIH Ta ajdbTKOIHM), TOKEHU (TOKEHU
IIHHOCTI, CIy>KOOBI TOKEHU, MEMKOIHHM, TOKeHH yrpaBiiHHg, NFT), creli0ikoiHu Ta
uudposi Bamotu 1eHTpasibHOro ©Oanky (CBDC), a cepea jaenieHTpai30BaHUX
JIOJIATKIB Ha CHOTOJHIIIHIN J€Hb BUJUISIOTH HACTYIHI OCHOBHI CEKTOPH: CEKTOp
nenentpatizoBanux ¢inanciB (DeFi), cekrop mtydHoro inrenekty (Al); cekrop
JICIIEHTpaIi30BaHOro 30epirands iHpopmariiii, cexktop inTepHety peueit (IoT), cekTop
MeTaBcecBiTy (Metaverse), CEKTOp TOKEHI30BaHMX aKTHBIB «PEATLHOIO CBITY»
(RWA), cexrop nenentpaiizoBanoi ijientudikariii (DID), cektop irpoBux miatdopm
(GameF1) Ta cexktop genieHTpaizoBaHuX Mepex ¢izuaHoi iHppacTpykTypu (DePIN).

[ToreHniitHo VYkpaiHa 3a YMOBH JEp)KaBHOI MIATPUMKHA Ta BUPIIICHHI
MpoOJEeMHUX TUTaHb, IO TMEPEIKOKAIOTh PO3BUTKY OJOKYEHH-TEXHOJIOTINH Ta
€KOHOMIYHOT AaKTHMBHOCTI 3arajioM, MOK€ 3aKpillUTA CBOi JIiIEPChKI MO3MUILT
po3poOHMKa Ta CTaTu Tri00aJbHUM OJIOKUYEHH-Xa0oM, SIKUl MPOMOHY€ Ha CBITOBUIA
PUHOK MPOBi/IHI MPOAYKTH JaHOT ray3i JJIs 3aI0BOJIEHHS MOTped HacesleHHs, Oi3Hecy,
(hiHAHCOBO-KPEJIUTHUX IHCTUTYIIIH Ta OpraHiB BJa Iy Pi3HOTO PiBHS.

[Tomanpii gocipkeHHs chepu OI0KUEHH-TEXHOJIOTIH MOXKYTh OYyTH CHIPSIMOBaHI
Ha BHUBYEHHS TMOTEHIANy iHTerpaiii OKpeMux OJIOKUCHH-TEeXHOJOriH y cydacHy
¢iHaHCOBY CHCTEMY Ta CHCTEMY JEp)KaBHUX IIOCIYT, a TaKOoX IPOTHO3YBaHHS
MOMUIMBUX HACTIAKIB Ta TpaHChOpMAIliHHUX TMPOIECIB, SIKI MOXXYTh BUHUKHYTU B
CYCHUIBCTBI Ta €KOHOMIIII BHACIIIOK TAKOI iHTETpallii.
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