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OCHOBHU MOMCHTH
e DLT

* [Ipunumm Ha paboTa Ha OJIOKYEHH
e Monenu

* Kpunrosanytu
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Big Data u O1ok4deiH
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Distributed Ledger Technology (DLT)

* Cucremara, u3rpajcHa Ha 0a3zara Ha DLT, cbOupa u
npenaBa JaHHU Ha Pa3IMYHU OOEKTH, KOUTO Ca C
pasnpeneiicHa CTpyKTypa.

* “Ledger” o3nauana ,,perucTop (pa3npeaciacHa KHUra)®, B
KOWTO CE€ OTYMTA IPOMSHATa Ha ChbCTOSSHUETO Ha OOCKTHUTE.

* (CpuIecTBYBaT HAKOJIKO PETUCThPA, KOUTO IPUTEIKABAT
UJIEHTUYHM 3aITUCH OT O0EKTH.

* NudpacTpykrypara, KoATo € Oa3upaHa Ha pa3lpeaciicHa
KHWTa, CE XapaKTEepHU3upa C JIBE OCHOBHU
(OYHKIIHOHATHOCTH:

— CrnocoOHOCT 3a ChXpaHsBaHe, 3allMCBaHEe U OOMEH Ha
HH(bOpMaLIMs MEKY Y4aCTHUIM 0€3 1a € HE00X0aUM
LEHTpaJICH apXUTEKT (T.e. peer-toTerminology) u moBepue
MEXOY TAX MPH SICHO ONpeJe/IeH N3TOYHUK.

— Ocurypena quiica Ha ,,JyonupaH pa3xon™ (T.€. €IHHA U ChIIU
JaHHM WUJIM MapKep He MoraT Jia ObJaT u3IpallaHy Ha
MHOXXECTBO CTPaHU

2/18/2024 npod. n-p'unk. Benera Anekcuena u npod. 1-p uHkK. Xpucto Boiiuanon



Knacugukanus va DLT

‘ DLT ‘
I
gos k. [
~| Blockchain ‘ DAG ‘ Tempo
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Fardanc] II:."‘\CORF;DAJ ",IIFthereuﬂ | I0TA ‘ |\El§,fteball'| ‘\Hashgraph" Radix

¥ . J
: (Hyperledger]|
[Waltoncham] | Fabric ‘

* DL e TexHoJIOrHUA 3a ChbXpaHABAHE, CAHXPOHU3UPAHE U
CIIOACJIAHE HA JaHHU MEXIY MHOXECTBO Pa3NpPEaCICHU
XpPaHWJININA 3a TaHHU (BB3JIN).

* Bcexku Bb3el JercTBa €IHOBPEMEHHO 1 KaTO KIUEHT, U
KaTO ChPBBP, KATO JIBPKH €IHO U CHIIO KONHE HA
PA3IPEICIICHUS] PETUCTHP.

* Mma Tpu ocHOBHHU apxuTekTypu: blockchain, Directed
Acyclic Graph (DAG) u Tempo

2/18/2024 npod. 1-p uwk. Benera AnekcueBa u mpod. 1-p uHX. Xpucto BbiruaHos



Mapamersp 3a Blockchain Tempo
CpaBHEHEHME

CTpykTypa Ha JaHHUTE CBbp3aHu 4pe3 Xell ToromoruuHo Pasnpenenena

byHKIIMs OJIOKOBE MOAPEACHU KOHCEHCYCEH
HacO4YeHHU rpadu MEXaHU3bM
[Tybnuuen/ yacteH 4acTEH nyoJauyeH
BpeMe 3a BepupuKkanus Hskonko Mmunytu MunyTtu <35s
(mpoBepka)

Hpunoxenus Bitcoin, Corda, IOTA, Byteball, RadixDLT

Litecoin, Raiblocks,

Ripple, Ethereum wu Hashgraph,
Ipyru Hylochain

MamaéupyemocT HUCKa BHCOKA BHCOKA

Konduaenunaanocr Pazpemenu/6e3 JIUTICBA JIUTICBA
paszpelieHue
Takca 3a TpaH3aKuus BHCOKA HUCKa HUCKa

IIpouec Ha noOuBaHe H3ucksa ce He ce n3uckBa He ce n3uckBa

Koncymanus Bucoka koHCymanus Hwucka, npu Hucka, npu numnca
eHeprus npu 100MBaHe JUTIca Ha T00UB Ha T0OUB
HonyasipHoct Crapr 2008 Crapr 2017 Crapr 2018
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Kpurepuu 3a n30o0p Ha DLT

* CKOPOCT Ha TpaH3aKIIUHU
* roJIEMHHA Ha NpeIaBaHUTE ITaKETU

* MpaBa Ha JOCTBHII 3a U300p HA MpE)Ka C WK 0€3
pa3pelicHus

* OBEPUTEIIHOCT HA 3AIUCUTE
* [EPMAHEHTHOCT
* CUI'YPHOCT Ha cpeaara

* npoBepka 1o Consistency, Availability, Partition
Tolerance (CAP)- cnazBaHe Ha onpeeiacH ped Ha
OIepalMUTE, OTrOBAaps HA MOJy4YeHa 3asiBKa JOPU IpU
4aCTUYCH CPUB Ha CHUCTeMara

2/18/2024 npod. a-p unxk. Benera Anekcuena u npod. a1-p uHK. Xpucto Boiiuanon



Texaomorusra OJIOKUEeHH

Mertoz 3a pa3npeesieHO ChXpaHEeHUe Ha HH(popMalys B
KOMITIOTHPHA MPEKa.

[IpencraBisiBa HEMPEKBCHATO PACTSIL CIIMCHK (BEpUTa) OT
KOAUPAHU 3alKucHy (OJIOKOBE), CBbP3aHU IIOMEKAY CH.

OcurypsiBa UHTETpUTET — OJIOKOBETE Ca XPOHOJIOTUYHHU U
ChAbPKaT MH(pOpMaLU 3a NPEAXOIHUS 00K

He no3BossiBa Moguuimpane Ha JaHHUTE.

3anmucBar ce TPAaH3aKIUY MEXKAY JIBaMa YYACTHUIIU MO
HAYMH, KOUTO € YCTOMYMB U MOJIC)KH HA IPOBEPKA.

Y4yacTHUIIMTE B MpEXKaTa ca paBHOIIPaBHHU (peer to peer) u
CIIa3BaT OIPEACICH MPOTOKOJI 3a BAIMAMPAHE HA HOBUTE
OJIOKOBE.

Benubx BalIuaupaH U 3allkucaH, HUKOM OJIOK HE MOXKe 1a
ObJ€ OPOMEHSH 0€3 Ja C€ MPOMEHST BCUYKH CJICABAIIM I'O
OJIOKOBE.

2/18/2024 npod. a-p unxk. Benera Anekcuena u npod. a1-p uHK. Xpucto Boiiuanon
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AOCTpPaKTCH MOJIE

s s =3

~ Transtmission Verification
mechanism mechanism
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HanexxaHocT npu OJIOKYCHH

* 1962 — kpnutorpad)CKy NOAMNUCH

* 1991 - xemmpaHe Ha MU(PPOBU JOKYMEHTH (Stuart
Haber u Scott Stornetta) — uznpamar ce Ha
ChPBBD, KbJIECTO C XCII-IIeYaT c€ BaJIuaupar u
BCsIKa CEIMMIIA CE TeHEpHUpa HOB XEII-Ieuar

* 1999 - npunarane Ha pasnpenciieHa U yCTOMYHBA
Ha T'peIIKy (palJioBa CUCTEMA C OTYUTAHE Ha
pa3xoaute npu permnkanus (Kactpo u JInckon)

* 2008 - peer-to-peer (P2P) meTon 3a moBuIlIaBaHe
Ha MPO3pavyHOCTTa HA TPAH3AKIIMUTE U JOBEPUETO
Mexay naptHeopute (Carommn HakamoTo )

2/18/2024 npod. a-p unxk. Benera Anekcuena u npod. a1-p uHK. Xpucto Boiiuanon
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Blockchain- ceorgocT

e DLT u Oj10K4EelH HE Ca CHHOHUMU.
e He Bcuuku DLT usmoissar blockchains

* blIOK4YEeHHBT € Bepura oT 0JIOKOBE 3a
IpeJaBaHe Ha JaHHM, M3I10JI3Ballla
KpUIITOrpa(us U AJITOPUTMH 34 3aIlIMCBAHETO
MM 110 HEU3MEHEH Ha4yMH.

2/18/2024 npod. a-p unxk. Benera Anekcuena u npod. a1-p uHK. Xpucto Boiiuanon
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biiokoBa Bepura

Index: 44 Index: 45 Index: 46

Timestamp: 12:23 10007/2019 Timestamp: 12 25 130772019 Timestamp: 12:27 100772019
Diata: Block Data 44 Data: Block Data 45 Data: Block Data 46

Hash® C4B11_ . OGFEE = Hash: 93680..... 6TEED = Hash 18209

Previous Hash: B1230.. . BARIC = Previous Hash: C4811..... 06F8E Lhuﬂmslhsh.i-.';jﬁ] BTEED

* biiokoBara Bepura ce CbXpaHsiBa B MpExKara B

p

a3IpEJICIIEH BUJI — C KOIIUA HA CTPYKTypara B

KOMITIOTHPA HAd BCCKH YHYAdCTHHUK B MPCKATA.

* H
%

sIMA TOYHO ONPEJICIICHO €IHO INIABHO KOIIHE.
3[10JI13Ba CE€ BPb3Ka OT TUIIA BCEKH KbM BCEKHU

(

Peer to Peer)

* CnasBa ce MPOTOKOJI 32 BAIWAUPAHE HAa HOBUTE
Osi0KOBe. Beaubk BaauaupaH U 3allMCaH HUKOU
OJIOK HE MOXKE J1a ObI¢ MPOMEHSIH 0€3 0100pEHHE
(KOHCEHCYC) Ha OCTAHAJIMTE YYACTHUIIM B
OJIOKYEHH BEpUrara.

2/18/2024
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CprKTypa Ha OJIOK

ChIbpKaHAETO HA Xell KOJAA HA MpeTUulIHUS
0JI0K rapaHTHpa, 4ye Be4€ BIIEC3JIM BbB BEpUrara
OJIOKOBE, HsIMA J]a ObJaT MAHUITYJIMPAHHU.

* Axo OJIOK ObJIc MAHUITYJIMPAH, HETOBUAT XE€III KO/
e ObJe MPOMEHEH, Ta3W MPOMSIHA IIIe TPAOBa J1a ce
OTpa3u B clieBanys OJI0K, KOETO 1€ JOBEME U 10
pOMSIHA B HETOBUS X€III HAa CeaBaIus OJ0K U
Taka J0 NoCiaeaHus OJOK.

*  Ho gopu u ToBa 1a ObJi€ U3BBPIIEHO, BCEKU
YYaCTHUK B MpeKaTa UMa COOCTBEHO KOIHME HA
OJIOK BepUrara u Ipu U3JIbYBaAHE HA HEBSpHATA
UH(pOpMaLUs, HIMA J1a CE TTOJYYH KOHCEHCYC OT
OCTAHAJIMTE YYACTHHIM U TS 1€ ObJE OTXBBHPIICHA.

» Nonce 4HCIOTO CIYKH KaTo J0Ka3aTeJICTBO 32
U3BBbpIICHA pad0Ta U KaTO MEXaHU3bM 32
peryiaupaHe Ha BPEMETO 3a Ch3/1aBaHE Ha HOB OJIOK.

» B 3aBucumocT ot Opos Ha yYaCTHUIIMTE B MpeKara,
KOMTO BaJIMAUpPaAT TPAH3AKIIMU U TSIXHATA
M3YHCIIMTENIHA MOII, IhKWHATA Ha NONCE YUCIOTO
ce MMPOMEHS, 3a J]Ja MO)KE€ BUHATH Ja MMa PaBHU
MHTEPBAIN MKy OJIOKOBETE.

E Timestamp ]

[ Previous Hash )
E Nonce j

E Transaction Route j

BLOCK 45

2/18/2024 npod. a-p unxk. Benera Anekcuena u npod. a1-p uHK. Xpucto Boiiuanon 15



XEIIUpaHe

* Upes kpunrorpadcka xews PyHKIus, OazupaHa Ha
MaT€MaTU4YECKH aJrOpUThM, BXOJHUTE JTAHHU CE€
npeoOpaszyBar B U3XOACH HU3 C (DMKCHpaHA AbJIKUHA,
HapU4aH Xeul, Xxeu CMOUHOCm U yugppos noonuc.

* XapaKTEepPUCTHUKH Ha XelI (DYHKIIUS :

— XeIll CTOMHOCTTA CE€ TEHEPHpa JICCHO;

— JIEKPUOTHUPAHETO (T.€. Bb3CTAHOBSBAHETO HA OPUTHMHAITHUTE
BXOIHHM JJAaHHM Ha 0a3a Ha X€Illa) € HEBb3MOXKHO;

— HE € Bb3MOKHO 3a Pa3JIMUYHU BXOJHH JAHHU /14 C€ MOJy4Hr
eqHaKBa XeIll CTOUHOCT.

* Hanpumep B OiokueiiHa HA OMTKOMH ce n3non3Ba SHA- 256
(Secure Hesh Algoritm 256 — bit), kouTo reHepupa 256 —
outoBa (32 OaiiTa) xeur cToiHOCT. TS ce mpeacTaBs KaTo
[IECTHAACCETUIHO YHCII0, ChCTOAIIO c€ OT 64 mudpu.

2/18/2024 npod. 1-p uwxk. Benera AnekcueBa u npod. 1-p uHX. Xpucto BbiiuaHos 16



KOHCEHCYCHU MEXaHU3MU

Proof of Work (PoW) — u3uckBa OT y4YaCTHULIMTE B MPEXKATa Ja U3BbPIIBAT
CJIO’KHU U €HEPrOEMKH MaTEMATUYECKHA U3YUCIICHUS, 3a J1a BAJTUIUPAT U JOOABSIT
HOB OJIOK BbB BepUrara. BeIpeku ye npejiiara BUCOKa CTENEH Ha CUTypHOCT, POW
€ KpUTHUKYBaH 32 JIUTICTaTa Ha €HEProehEeKTUBHOCT.

Proof of Stake (PoS) —ydacTHuiuTe Bamuaupar nHQopmManusTa , 3anmucata B
OJIoKOBeTE Ha 0a3a Oposi Ha TEXHUTE TOKEHU, KOMTO ca TOTOBH Jia ,,3a10kar“. PoS e
1o — e”Hepro edexktuBeH ot PoW 1 moaabpka CUTYpHOCTTA Ha CHCTEMAaTa 4ype3
(PMHAHCOB CTUMYIL.

Delegated Proof of Stake (DP0S) —130paHu OT BCUYKM YYaCTHULIH ,,JI€JIETaTH “‘ca
OTTOBOPHMU 32 BAJIMIMPAHETO HA TPAHCAKIIUUTE U T0OOABIHETO HA OJIOKOBETE BbHB
Bepurara. Berpeku mo-Bucokara CKOpoCT Ha TPAHCAKIIUM B CEKYHA, CE CMATA Y€
DPoS noreHmmanHo Moxe J1a JOBEAE 10 LICHTPAIN3alus, Thid KaTO MpeKara
3aBUCHU OT MAJTbK OpoH fesieratu. Jpyr HEIOCTaTbK € Bb3MOKHOCTTA
MPUTEKATEIUTE HA TOJISIM OpOM TOKEHU Jla OKa3BaT ChIIECTBEHO BIMSHUE BbPXY
n300pa, BOJACHKHU 10 HEKOPEKTHA CUCTEMA.

Practical Byzantine Fault Tolerance (PBFT) —xnuenT n3npaiia 3asBka J10
OCHOBHHUSI Bb3€J1, KOUTO OT CBOSI CTpaHa pa3mnpainia Ta3u 31BKa KbM PE3EpPBHU
BB3JIU-PEINIUKUA. Mpexkara paboTH ¢ PEANOI0KEHUETO, Y€ CPEA N Bb3JIU, Hall-
MHOTO (m -1)/3 BBb3ena morar ja Obaar BU3aHTUMCKU (HEU3IIPABHU WUIIH
3JIOHAaMEpeHM ). BCHUKM Bb3IM U3MBJIHSABAT MTOJIy4YEHATa 3asiBKa U U3MpaIiart
OTTOBOp 0OpPaTHO KbM OCHOBHUS. 3asiBKaTa C€ CUYMTA 3a YCIEIIHA, KOraTo OCHOBHUS
BB3e nmonyuu nmone 2f + 1 (kpaeto f € MakcuMaiHus Opoil BU3AaHTUHCKH Bb3JIN )
CBHOOILEHUS OT PE3EPBHUTE BH3JIH.

2/18/2024 npod. a-p unxk. Benera Anekcuena u npod. a1-p uHK. Xpucto Boiiuanon 17



LIspBO nokosieHue Blockchain

[IPUITTOKCHU S
* [IoBeue ot 22 400 kpunTOBANYTH

Bitcoin BTC

* [la3apHna
s cmereum e KamATaIM3amsg: $1.048.631.859.911

* TwpryBan o0em 3a 24
€ Tether USDT yaca: $62965395369702

* [IppBOHAYATHO OpeAIaraHe Ha KarmuTal
Initial Coin Offering(1CO)

@ uspcoin soee [ [BpBOHAYAJIHO MPEAJIaraHe Ha OOMEH
Initial Exchange Offering (IEO)

* TpaHCrpaHUYHU IUIAIAHUS

BNB ENB

9 XRP XRP

2/18/2024 npod. 1-p uwk. Benera AnekcueBa u mpod. 1-p uHX. Xpucto BbiruaHos
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https://coinmarketcap.com/charts/
https://coinmarketcap.com/charts/

1 paBCrpaHyHM ILIAIAHUA

Company A |43 Invoice 11| Company B
(UK)  [aa3] i (US)
[ ] II [ ] I [ ]
Vire transfer Credit Advice

request

L )

SWIFT instruction

Dehit London & MT103 {StEp 1}
Company A~ bank |I|I|I|I| o

SWIFT payment Credit Advice
order (step 2) (step 4)
Paymentvia
CHIPS or
London bank's m E FEDWIRE (step 3) q E Detroit bank's

correspondent - correspondent
in New York H Eﬁ in New York

Detroit Credit
bank " Company B

Y
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Issuer

o —

I Stablecoin

° :
ﬂ Stablecoin | w

I

I

I

I

!

Fiat
Stablecoin
1
| ul0%9)qe)S
P —

|

No business
relationship
with the issuer
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BTopo nmokojeHue Blockchain

IIPUI0KEHU S
* IlosiBa HA MHTEIIUT€HTHHU JOroBopH B Ethereum

Blockchain;

* OcHoBHuAT npo0aem Ha Blockchain - BpemeTo
3a MallaOupaHe U 00pabOTKa Ha
TpaH3aKIHUHUTE;

* [IspBOHAUYaTHO IpeUIaraHe Ha KanuTall -

Initial Coin Offering(1CO);

* IIbpBOHAYAIHO IIpeaIarane Ha oOMeH - Initial
Exchange Offering (IEO).

2/18/2024 npod. a-p unxk. Benera Anekcuena u npod. a1-p uHK. Xpucto Boiiuanon



MHTEIUTreHTHH TOTOBOPH

* YMHHUTE JOIOBOPU HPEACTABIIBAT
CaMOM3IBJIHABAILM CE IPOrpPaMu, KOUTO PadOTAT
BbpPXY OJIOKYEHH MpeExKa.

* |IpenHasHayeHu ca J1a yJIECHABAT, HPOBEPAT U
HAJIOXKAaT yCJIIOBUATA IIPU U3ITBJIHECHUETO Ha
OOrOBOP MEKAY JIBE WJIM IIOBEYE CTpaHH, 0€3
HY>XJ1aTa OT MTOCPEIHHULIHN.

* YMHUTE JIOTOBOPU Ca KOMOKOTHPHU NPOTPaAMHU,
ChbXpaHsSIBaHU Ha OJOKYCHHUTE W U3IBIHSBAIIA CE
ABTOMAaTHYHO, IPHU ONPEACITHA OOCTOATEIICTBA.

* YMHUTE JOIOBOPH MOTaT Ja aBTOMaTU3UPaT
HAKOHW MPOIIECH, KaTO TUIAIIAHE U TIOTBBPKACHUS
3a ChOUTHSI, KOETO yBeJIMUaBa €(pUKACTHOCTTA Ha
cUCTeMaTa U HaMaJlsiBa pa3xoduTe Ha OM3Heca.

2/18/2024 npod. a-p unxk. Benera Anekcuena u npod. a1-p uHK. Xpucto Boiiuanon 21



1pero mokojieHuEe Blockchain

HpI/IHO)KeHI/IH
* HoBu npuioxeHus Ha
Blockchain -
TEXHOJIOTHUATA —
YACTHU U TyOJIMYHH
pPCIICHMS;

e NaTemurenTaure
JTOTOBOPH MOTAarT Ja
ObJaT pa3paOOTCHU U
BHEJIPEHU B pA3JIMYHU
Blockchain

IIaT(MOPMHU.
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Krnacudukanusa Ha Blockchain

[Iy0omumann

HMaT ocHOBHA 0OMeHHA &THHHIIA

C II0o2BOISHHE

CrienrHaIHH

C C be3

bokuelin TeXHOJIOTHH

bes nmossoneHHe

C Bez

mpociaen [Ipocieq [pocie- mpocie- IIpocie-

ABaHE ABAHC

JIOTOBOPH

JOTIOBOPH

C ymHHM 10r0OBOpPH

C yMHH

be3 yMHH IOrOBOpH

bez ymuu

OsBaHe [ABAHE IABaHE

AOroeopH

€3 YMHH OJOroROpH

C YMHH 10roBOpH

C yMHH JIOTOBOPH

bes ymHu qorosopu

bez ymuu

b

YacTtHH

Hsavat ocHOBHA 0OMeHHA €/THHHIIA

C IMo2BOISHHE

ITo n360p (Raft,
Kafka u opyrs)

c C mpociesBaHe
mpoc.e- Ha

JABAHC TPaH3aKIHH

'MHH JOTOBOPH

¥

3

C YMHH 10roBOpH

C ymMHH n0roBopH

be
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[Iyonnunm m vactHu Blockchain

* Yactausat Blockchain e mo-go0opoto pelieHue
3a OM3Heca:
— JIOBEPEHU BbH3JIU;
— HJAMA U3HUCKBAHC 3d KOHCCHCYCCH IIPOTOKOJI,
— npeaiara 0bp3 JOCTHHO J0 MH(MOPMAIIHS;
— I[IO-CBTHUHH TPAH3AKIHUH,

— KOHTPOJI Ha HUBO MMOBEPUTEITHOCT. 0\ B

2/18/2024 npod. a-p umk. BeHera AnekcueBa u pod. A-p HHK. XpucTo BhiuaHos 24



[TovisipHU OJIOKUYECHHU-KDUIITOBAIIVTHU

Tadoauuma 1. CpaBHeHHE HA eTHU OT HAW-NIONYJISIpHUTE OJI0KYEHH TEXHOJIOTHU
baokueiin HocTsIl Ha Koncencycen OcHoBHaA 0OMEHHA €IUHHUIIA [IpocnensBan YMHN
- YYACTHHIIUTE JI0 MEXaHU3bM € Ha JIOTOBOPH
Mpekara TpaH3aKINHTE
Bitcoin (BTC) [Ty6nuyen, 6e3 PoW Ha Ha He
I103BOJIEHUE Makcumym:2 I Mt
[Ty6mudeH, ¢ RPCA Jla Jla He
M03BOJICHUE 00
[Ty6nuyen, 6e3 PoW Jla Ha Ha
M03BOJICHUE 00
Litecoin(LTC) [Ty6nuyen, 6e3 PoW Ha Ha He
[103BOJICHUE Makcumym: 84MitH
Cardano(ADA) [Ty6muaen, ¢ PoS Jla Ha Ha
MO3BOJICHUE Makcumym:45mipa
[y6mdeH, ¢ DPoS Ia Ja Ja
MO3BOJICHUE 00
[Ty6nuuen, 6e3 PoW Ja He He
M03BOJICHUE 00
[TyGnuyen, ¢ PoS Ha Ha Ha
MO3BOJICHUE 00
Stellar(XLM) [TyGnuyen, ¢ The Stellar Ha Ja Ja
M03BOJICHUE Consensus 00
Protocol (SCP)
Neo(NEO) [Ty6nuyen, ¢ dBFT Jla Ha Ha
I103BOJICHUE Maxkcumym: 100mnH
Zcash(ZEC) [Ty6muaen, 6e3 PoW Ha He He
MO3BOJICHUE Maxkcumym:2 I MTH
Yacten Raft, Kafka Hsma Ja Ja
Yacren ITo u360p Hswma Jla Jla
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Bitcoin- kpunroBangyTa

Cob3marensaT Ha bUTKOWH € STOHCKUAT MPOTPAMUCT
[TostsiBa ce 2008
buTKOMH € mbpBara 1o pojaa Cu JUrnTajiHa BaJlyTa,

2/18/2024

IIPpUTCIKaBa KadCCTBa JIHUIICBAIIIH IIPHU BCUYKH OCTAHAJINU BaJ'IyTI/I ITO3HATHU HA
HJOBCUCCTBOTO OO CCra.

JIumnca Ha HeHTpaJHa MHCTUTYIMSI WM OpraH, KOMTO /a s KOHTpOoJIupa
U 00CITyKBa.

I_IeHaTa CC onpeacisi CAMHCTBEHO OT TbPCCHCTO U IIPCAJIAraHeToO.

Pabotu Ha npuHIMIa peer-to-peer (p2p)- BCUUKU TPaH3aKIUU CE€ U3BbPIIIBAT
MEX/y CAMHUTE YYaCTHUIM O€3 MOCPETHUYECTBO OT TpeTa cTpaHa. [1o To3u
HA4YWH TPAH3aKIUUTE CE€ U3BbPIIBAT MHOTO OBP30 U 0€3

JTOITBIIHUTEITHU PA3XOIH.

AHOHUMHOCT. biiaronapenue Ha p2p NpUHIUIA, HACHTUPUIHPAHETO
HA YYaCTHUILIMTE B bBUTKOMH cHUCTEMAaTAa € MHOT'O TPY/HO.

CurypHocT. BUTKOWH TpaH3aKIIMUTE Ca HAIIBJIHO CUTYPHU U HEOOpaTHMHU, KaTo
ISUI0TO (PYHKIIMOHMpPaHE ce 0a3rpa Ha CIOKHHU KpUNTOrpa(CKu airOpUTMH,
KOETO € U CBIIHOCTTAa Ha bUTKOIH.

IIpou3BOACTBO M CAMOKOHTPOJI - BCEKH MOXKE J1a 5T POU3BEXK A
caMoOCTOoATeIHO. ToBa cTaBa KaTo ce M3MO0JI3Ba U3UUCIUTEIHA MOII, KOSITO ITbK
OT CBOSI CTpaHa € Heo0xoiuMa 3a PYyHKIITMOHUPAHETO Ha cucTeMmaTa. Beceku
KONTO Cc€ BKJIIOUHU B ,,[IPOM3BOACTBOTO  OMBA Bh3HArpaXkjaBaH ¢ OUTKOMNHU.
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Kpunrosaiytu

* B moMeHTa nma Haj S800 KpuNTOBaIIyTH
* Jlurica Ha EHpAJIEH EMUTEHT

* Maibk CeKTOp OT I100aJTHUTE (PUHAHCH
* AKTHMBHM 32 CbXPaHsIBAaHE HA CTOMHOCT

* IIpobneMu — CUTypHOCT, HAJCKIHOCT. ..

* Peanusupar ce ¢ 0O10K-4€HH TEXHOJOTHUS — IMYOJHYEH PETUCTHP
HA KPUIITOCMETKUTE U CIAECIKUTE C KPUIITOBAITYTH.

* CHENKHUTE CE€ U3BBHPIIBAT P2P — AUPEKTHO MEXKY ABaMara
YUYaCTHUIIA 0€3 NOCPEIHUIN

* Ot kpas Ha 20171 Unkarckara punancoBa oopca CBOT Tthpryna
C (pMHAHCOBU MHCTPYMEHTH, Oa3upaHu Ha OMTKOMHH.

* IIpe3 2008r. 1 OuTKOMH € cTpyBall HAKOIKO 1eHTa. [Ipe3 aBryct
2017r. 1 6utkoiia =27308. Ha 30.09.2018 1 6urkoita =6602$

e Ha29.07.2020 1 Ooutkoun =11112.79%
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3akOoHOBH peryiaanuu - MiCA

* Markets in Crypto-Assets (MiCA) — npuet ot EBponelickusi napjaaMeHT
Ha 20.04.2023r, Bau3a B cuiaa 2024t

* MiCA 11e nokpuBa KpUIITOAKTUBH, KOUTO HE Ca PErYJIMPAHU OT
ChIIECTBYBAIIOTO 3aKOHOJIATEJICTBO 32 (PUHAHCOBUTE YCIYTH.

* (OCHOBHHUTE pa3nopeaon 3a Te3U, KOMTO U3/1aBaT U ThpryBaT KPUIITO-
AKTUBU (BKJIHOYUTEIHO TOKEHHU 3a pe(pepEHTHU aKTUBU U TOKSHH 3a
CJICKTPOHHM I1apHu) 00XBalllaT IPO3PavYHOCT, pa3KpUBaHE, pa3pellieHuEe U
HaJ130p Ha TpaH3aKIUUTE.

* Ilorpeburenure 1ie ObAaT HO-100pe NHOOPMUPAHU 32 PUCKOBETE,
Pa3xOaNTe U TAKCUTE, CBbP3aHH C TEXHUTE OICPAIUH.

* HMudopmarusara 3a U3TOUHMKA Ha aKTHBA U HETOBUS OCHE(PHUITUEHT I1Ie
TpsiOBa /a ,,IbTYyBa* ¢ TPaH3aKIMATA U Jia C€ ChXPaHsBa OT JBETE CTPAHU
Ha TpaHcdepa.

* Perynamusara odxBaia tTpanzakuuu Haj 1000 eBpo OT T. Hap.
CaMOCTOSITEIIHO XOCTBAHH MOPTQEMIH (afpec Ha MOPTHEHII 38 KPUIITO
AKTUBHU Ha YaCTEH MOTPEOUTEN), KOraTo T€ B3aUMOJCUCTBAT ¢ XOCTBAaHU
nopT@eiyii, yrpaiasBaHu OT JOCTABUMIIA HA YCIYTH 3a KPUIITO aKTUBH.
[IpaBuiara He ce mpuJjiarar 3a TpaHcepu OT YOBEK Ha YOBEK,
M3BBLPIIBAHU 0€3 JJOCTABUMK MJIM MEXAY JOCTABUMIIU, ACHCTBAIIU OT
CBOE MME.
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ttps://coinmarketcap.com/

Today's Cryptocurrency Prices by Market Cap
The global crypto market cap is $1.67T, a » 0.56% decrease over the last day.

Read More
% Trending More » 1 Top Community Post More >
1 . Manta Network IMANTA - 11.09% o Watcher.Guru @ @WatcherGuru - Jan 29
— — = — . . JUST IN: BlackRock & VanEck are now
2 T Bittensor TAO - 0.22% = advertising Spot #Eitcoin ETFs on Google
= following new policy update.
3 Gorilla GORILLA & 131.30% s — 4
S @s5-00-E 63
[ ] [ ]
28 Cryptocurrencies = Categories # Solana Ecosystem # Inscriptions @ Gaming # DePin
#  Name Prica Th% 24h % 7d% Market Cap Volume(24h)
1 ) sitcoin BTC $43578.33  .025% .040%  .875%  $854,749708,488 $23,305,453,933
534,790 BTC
2 4 Ethereum ETH $234061 .001%  -119%  .478%  $281301,372,580 $10,178,323,01
4,349,405 ETH
3 €) TetherUSDt USDT $0.9999 .000% <001%  .003%  $96,212,504198 $41697,801,584
41,704,206,919 USDT
4 BNB ENE $30504 ~000% ~173%  +434%  $45618,051,976 $779172,864
2,555,588 BNB
5 @ Solana soL $10200 .068% +266% .17.05%  $44,451,429,256 $3.564,313,861
34,879,521 SOL
6 R XRP AP $0.5124 .044% +243%  <074%  $27862,275084 $1,948,485,881

3,799,654,610 XRP
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Fear & Greed Index
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Show rows 100~
Circulating Supply

19,614,100 BTC
120,182,821 ETH
96,219,281,549 USDT
149,547,015 BNB
435,748,888 SOL

54,374,512,255 XRP
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Bitcoin poga:x0u

KbMm 2014 B 00pblicHHE nMa HaJ 12 MUIMOHa OMTKOMHHM, KaTO Ha
Bceku 10 MUHYTH ce Ch3aBaT NPUOJIU3UTEIIHO 25 OUTKOMHA.

OOII0TO UM KOJIMYECTBO MMa YCTAaHOBEHA rOpHA IpaHuiia ot 21
MMJIMOHA M Ha BCEKHU YETUPHU TOJUHU CKOPOCTTA Ha IOOMBAHE CE
HaMaJIsIBa HAOJIOBMHA. ToBa 03HA4YaBa, Y€ HOBU OMTKOMHU IIIE
IPOABIDKAT JIa CE€ Ch3JaBaTr B ObACIINTE CTO TOAUHM.

IIpe3 roam 2014 Teprosckara mapka Bitcoin, peructpupaHa B
Anonus u EBponieiickus ¢bio3, € 00SIBEHA 3a mpojaxoa.

buTkolH pabOTH €IMHCTBEHO C IIBJIHOTO ChITIACUE U €AUHOAYIIINE
Ha BCUYKHU IOTPEOUTEIIH, ITIOpaJnd KOETO IIpOMsHATa Ha IIPOTOKOJIA
MHOI'O TPYJHa U U3KUCKBa Npeo0iIaaBaiioTo MHO3MHCTBO Aa
IprueMe IPOMEHHUTE O TaKbB HAYMH, Y€ OCTAHAIMTE MOTPEOUTEIIH
Jla HAMAT HUKAKBA JIpyra Bb3MOXXHOCT, OCBEH J1a I'M ITOCJIEIBAT.

WordPress Hajiarar riamniasus ¢ bitcoin.
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Bitcoin- ynorpe0a

* DBUTKOWH KJIHMEHT — COPTYEPHT C OTBOPEH KO/ , KOWTO MPEACTABISABA JIUUECH
butkoliH noptdein.

e JlocTbneH e 0e3miaTHO Ha oduIMaaHus calt http://bitcoin.org.

* Ilenara Ha KOUWHUTE ce PopmMHUpa OT rojieMute OOpcH, QYHKIIMOHUPAIIHA Ha
MEKIYHApPOIHO HUBO, 4 KbM aKTyaJIHaTa [I€HA c€ MpUOaBs MajKa HAJLIEHKA OT
JOKajHaTa oopca

e T.. ToBa HE € OPUIIHAITHO TTPU3HATA BAIYTA, CE€ TPETUPA KATO CTOKA, C KOATO CE
THPryBa U TPAOBA A ce IJIATAT JaHbIU BbPXY MPOJAXKOUTE H.

* (CpxpaHsSBaHETO HA KanuTaiy B Bitcoin € roisiM pucCK, T.K. IIeHaTa W Bapupa
MOCTOSIHHO B IIIMPOKH T'PAHUIIM TTOPAJIH HUCKOJUKBUHU Na3apH, 3aTOBA aKO CE
nmoJy4daBar Iuiamanus ¢ Bitcoin, TpsiOBa 1a ce oOpbIaT B MECTHA peaHa
BaJIyTA.

* burtkoiiH (¢ maBHo b) ¢ 00111€CTBEHO JOCTHIICH CIIMCHK Ha BCUYKHU W3BBPIICHU
TpaH3aKIWKU, HapeueH 0JiokoBa Bepura (block chain). Ts ce 3anucBa karo (amn
Ha BCEKU KOMITIOTHP, CBbP3aH ¢ bUTKOMH Mpexkara.

* Banyrara OMTKOMH (C Majiko 0) € OallaHChT IO UHAWMBHUIyaIHATa cMeTKa. ToBa
MO3BOJISIBA HA BCEKU MOTPEOUTEI J1a MPOBEpHU (BaIUIUPA) BATUIHOCTTA Ha
BCSIKA TPAH3AKIIMSL.

* 3a QyHKIMOHUPAHETO W 3alIUTATA HA TUIATEKHATAa CUCTEMA CE U3MOJI3BAT
KpunTorpad®Cky METOJY, & ABTEHTUYHOCTTA HA BCUUKU TPAH3aKIUH € 3alUTeHa
C HU(PPOBU TOATIHUCH.
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JloOuBaHe(mining) Ha bitcoin

* Cp31aBaT c€ KaTo Bb3HAIPAXKACHUE 3a U3BBHPIIICHA
M34YHCIUTEIHA padoTa 110 KPUOTHUPAHE.

* IIpu Bceku ycnemHo NpeMUuHaT eTall Ha
W3YMCIICHUE HAa MAacHUB OT r'OJIEMHU YHUCIIA
(XeluMpaHe) ce moaydanar o 25 OUTKOMHA.
Y4YacTHUIIUTE B U3UHUCIIEHUSITA 00aue OOMKHOBEHO
ca IMOBEYE OT €JIMH U OUTKOUHUTE CE€ NEJIAT
IIOMEXKAY UM, B 3aBUCHUMOCT OT TIXHOTO y4acTHE.

 Ilonmynsipau nporpamu 3a goous ca: CGminer u
BFGminer.
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EixemenTu

* Tpau3zakuus

Xemr — [smaTa Tpan3akius OMBa chbOpaHa B €IMH HU3 U 3a Ja € YHUKaJIHA, CE€ M3I0JI3Ba Xe-(DyHKITUS 3a
TOBa ChOMpaHe

Bxonose — Anpec/u (mybaudeH kitod, a He [P agpec), oT kouTo e mojlydeHa cymara, U3noji3BaHa B
TpaH3aKIUATA.

N3xonu — Anpec/u (mybnuyen ko4, a He [P aapec), kbM KOUTO € mpaTeHa cymara, U3IM0JI3BaHa B
TPaH3aKLUATA.

Enexrponen nognuc — Ch3aa€H € OT YaCTHHUS KJII0Y HA U3MNPAIAIINS, 33 J]a TO aBTEHTUIMPA.
Taxca — KonnuecTBo npareHo KbM ,,Komava‘‘, KOUTO € mpepaboTuil TpaH3aKIUsITa.
He e 3appipkuTenHo ga uma caMo €IMH M3Ipanad Wik €IUH I0Iy4daresl B €[Ha TPAH3AKIIU.

 Komau — IMOTBBPKAABAHC HA TPAH3AKIUATA

,»KOIMAYBT ‘TIPOBEPSBA CIIEKTPOHHUS MOAINC 3aKaYCH KbM TPAH3aKIUATA.

AKO TpaH3aKIUsATa € BaJIW/IHA, KOMIAYbT s 3alliCBa B ,,0J10K", 3a€/THO C APYTU MOJTYYEHHU U BAITUIHU
TpaH3akuu. Toi mpubaBs To3u 00K KbM OJIOKYCIHA, CIIeI MOCIECIHHS ,,M3KOTIaH " OJIOK.

TpanzakiusTa ce cunTa 3a MOTBhPACHA BEAHBXK, CJIE] KaTo € IpuOaBeHa B ,,0JT0K .

* Bob3Harpaxiaenue

2/18/2024

“KomaubsT” OMBa Bb3HArpajeH, 3a10To 3a Ja ch3Aaje OJIOK, TOM OCBEH Aa MpHOaBy BAIMAHU TPAH3AKIIUH,
TpsIOBa M J1a peliy JajeH MaTeMaTHIeCKH ITPOOIIeM.

butkoiin momBa SHA-256 xenr-gyHkius, 3a ga cb3mane To3u mpodnem. M3ucksa ce KOmaybT /1a Ch3Aaae
X€llI C omnpeseieH Opoi HyIM B HAYaJI0TO. ToBa OTHEMa MHOTO BpeMe, IOPH ¢ MOILIEH XapAyep U € Mo-
JIECHO 32 PEIIABaHE C OBEYE U MO-MOIIHU MAIIIMHA, KOUTO W3BBPIIBAT MIOBEYE OMUTH 32 MMO-MaJIKO
BpEME.

AKO ce BKJII0YaT TBbPAE MHOTO ,,KOIIaYu ‘, CUCTEMaTa CE€ HACTPOMBa caMa Taka, Y€ U3YMCIICHUSITA J1a
CTaBaT MO-TPYAHH.

Ilenta e 1a MOXe Jia ce paspeiesin HarpajaTa, a He eIMH Kolad ¢ MHOTO MOIIIHU MaIllMHU JIa U3KOIlae
BCUYKaTa KPUIITOBAIYTA CaM.
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E-Thprosus c bitcoin

* burkouH docer caiiToBe - TogapsiBaT OUTKOMHU (MU
OPYTH KPUIITO BATYTH) HAa BCEKU CBOU MTOCETUTEN 3a
BCSKO HETOBO MOCEIIECHUE B PAMKUTE HA OIPEACIICHO
BpEME — HAW-YECTO MEXKAY S MUHYTH U | 4ac.

* lnesara Ha (poceT CAaUTOBETE € MOKa3BaHE HA OaHEpU
Cpelly 3amiamnaHe (Ha MOMEHTa WK 1 IIbT CEAMUAYHO).

* Ilpumepnu:
— http://www.bitcoindrip.com/?r=3CsxwBmw87qDmyXsJog

mRsvw6J6kxMSKxk
— http://moonbit.co.in/?ref=b606b329bf3 1
— http://faucet.bitcoinzebra.com/?ref=682899612¢b8
— http://freebitco.in/?r=921713
— http://xapo.com/r/KIFTZKR
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Bitcoin moptdein

* Bitcoin mopTdenabT € CbBKYITHOCT OT MHOKECTBO
OUTKOMH aJpecH, B KOUTO MOXKE Jla C€ ChXPaHsBaT
pa3IMYHMU OaaHCH OT OUTKOMHH.

* Bitcoin noprdennure ca cohpTyepHH MPOrpamMu, KOUTO
AaBaT Bb3MOXXHOCT 3a JIECHO YIIPABJICHUE HAa OUTKOMHH,
0e3 J1a € HeOOXOIMMO TEXHUYECKO IMO3HABAaHE Ha
OUTKOMH IMPOTOKOJIA.

* IlorpeOutennre Morar Jia ce cA0OMBAT C HOBHU bitcoin
apeCcH, KOUTO CE ChbXPaHsIBaT B MOPTMEI C IMHKOBE
KbM KPpUNTOTrpa)CKHU MapOoIn UM ,,9aCTHHA KJIIOUOBE,
KOUTO OCUTYPSBAT JIOCTHII A0 TpaHC(ep Ha OUTKONHMU

* 3a Bceku norpeduten, konuto cu nacraiupa BitCoin
co(dTyepa, ce TeHepupa BUPTyaJICH TOPTQEI.
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Bitcoin cash

* Bitcoin cash — cb3maaena ronu 2017r. cien pa3aensiHe
Ha bitcoin, K0eTo € U3BECTHO KAaTOo ,,rojIsIMara HOXKHAIA

(hard fork).

* [Ipurexarenurte Ha bitcoin B TO3M MOMEHT MOJIy4YHXa
O€3IUIaTHU TOKEHM bitcoin cash.

* MHoOro pa3paboTuuIy ca HPUTECHEHU OT ABJITOTO
BpEME 3a TPAH3aKIIMU HAa MpekaTa 3a bitcoin. 3aToBa Te
npejjiarat peiuieHue, KOeTo Iie MOBUIIH pa3Mepa Ha
BCsIKa TPAH3aKIIKs, HO CJIEJ TOBA 1€ CE YBEIUYHU
CKOPOCTTA.

 He gmara oO1mHOCT 00ave € chIjiacHa C
IpEIJI0KEHUETO, 3aTOBA CE CTUTA U JI0 pa3Ae/IsIHETO Ha
JIBETE BAIYTH.

* I'pymara 3azx bitcoin cash ka3Ba, 4e cera TpaH3aKIHUTE
ca Ho-0bP3H, OTKOJIKOTO IIPY OpUTHaAJIHUA bitcoin.
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Ether

biokyerH TexHoJIorusTa ETEpUyM CE MOsSIBA

N

Ethereum - GoK4eiiH KOMITAHUSI, Ch3/1aJIa BUPTyaitala
BanyTa Ether.

Ether cpio ce 6a3upa Ha OJIOKYCHH TEXHOIOIHS, KaTo
bitcoin, HO MMa cHeyaiHa 1el- T.Hap. YMHHU JOTOBOPH.

YMHUSAT JOTOBOP € 3aliCaH ChC CIIEIHaICH KOJ B
OnmoxkueiiH. Begubx, Cles KaTo BCsKa OT CTPaHUTE 0J100pu
yCJIOBUSITA HA IOTOBOPA, CACIKATa CE€ U3IThIIHSBA.

KoncopunymbT Enterprise Ethereum Alliance, B kouTo
BJIU3aT koMnaHuu karo Microsoft u JPMorgan,
pa3padoTBa pa3IMUHU NPUIIOKEHUS 3a yIIoTpedara Ha
onmokueiHa Ha Ethereum.

96 308 851 Opos erepu HUPKyIUpaAT B 0OpalleHUE, KaTo
TOBA € U MAKCUMAJITHUSAT 3aJI0’KEH OpOii.
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Ripple = XRP

 Biokueitn cucremara Ripple n kpunroBairyrara, . e
Hes - XRP, ce 3apaxnar nipe3 2012 1.

* B cucremara ¢ npeasuaeHo aa uupkyaupar 100 000 000 000
XRP

* Ripple ce npeacraBs kaTo TpaHCTPAHUYHO PEILICHUE 3a
J1allaHus 3a rojieMy ((MHAaHCOBY MHCTUTYIMM, Oa3UpaHO Ha
OJIOKYEWH TEXHOJIOTHS.

* Ripple craptupa ¢ peauna GUHAHCOBU HHCTUTYIIUM, CPEH KOUTO
American Express u Santander.

* Ripple (XRP), Mmoxke ga ce n3nonassa oT (pupmu, 3a Aa ce HOIy4u
He3a0aBHA JIUKBUIHOCT, HEOOXOIMMa B CIEJIKA C BUCOKa
CTOMHOCT, 0€3 J1a ce Hajlara Ja ce IUIallaT TaKCH.

* XRP geiicTBa KaTo MOCT MEXY OOOPEHUTE BAIYyTH 110 BPEME
Ha CHeJIKa.

* Tpanzakmunre B XRP morar ga Obaar ypeaeHu B paMKUTE Ha
YETUPH CEKYHJH, ITO-0bP30 OT KOSATO M JIa € rojsiMa
KpUNTOBaIyTa KbM Kpast Ha 2017T.

2/18/2024 npod. a-p urx. Benera AnekcueBa u ipod. a-p uHX. Xpucto Bbiruanos 38




[Litecoin

* Litecoin ce nmosBsBa npe3 2011 r.

* Litecoin € Hall-OJIM3KUSIT ChIICPHUK HA
M C€ M3II0JI3BA 3a IUIAIaHusl, 3aI0TO € I10-
OBp3a oT Bitcoin.

* Litecoin TpaH3aKIUUTE OTHEMAT MAJIKO IIOBEYE
OT JIB€ MUHYTH, B CPABHCHHUE CBHC CPEIHO
oko010 300 MmuHyTH 3a bitcoin.

* Hanuie € orpannyeHo npeanarase Ha 84 MiH.
Litecoin, B cpaBHeHHE ¢ 21 MiH. bitcoin.

e Litecoin e HacO4YeH MOBeUe KbM ILIAIlaHus,
10-0ObpP3U TPAaH3AKIUMU U ITI0-HUCKHU TAKCH.
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Blockchain npuinoxenus 3a
®@"™ wr  CHEPrUUHUA CEKTOD

Token

* 18 mpOHU3BOACTBEHU IPUIOKECHUSA

. Powerledger POWR

* 21 H2020 npoekTtu, 0a3zupaHu Ha

3 Efforce WOZX blockchains

ICARUS; CHARIOT; MERLON; SealedGRID; AGILE IOT; Vicinity;

ChainRider; EFICHAIN; FlexHub; PARITY; MOPO; iDesignRES;
crit Grid+ GRID PIONEER; OSMOSE; Smart4RES; Kairos@C; PLATONE,

FARCROS;BD40OPEM; INTERRACE; SecureChain

* Pilot blockchains 3a enepruiiHo
MOJICIUpPaAHE

{f\} SunContract SNC

~ Electrify.Asia ELEC

é Energo TSL



Blockchain mpuiioxeHunst B CEKTOp
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Blockchain Applications

* B 1031 MOMEHT 0a3upaHUTE Ha OJOKYCHH
pEIICHUS ca Ha pa3IMYHU eTallM Ha IpHeMaHe:

— N3cnenBane

— [IunoTHYU peneHus
— Pa3pabotka

— lIpon3BoiacTBO

e JIoBeue or 30 CBETOBHHU KOMIIAHUH MMaT HAITBbJIHO

(PYHKIIUOHAIHHM IIPOJYKTH, U3TPAJICHU Ha
Blockchain

2/18/2024 npod. a-p unxk. Benera Anekcuena u npod. a1-p uHK. Xpucto Boiiuanon
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bnarogaps 3a BHUMaHHETO !



