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DT0 3axBaTbIBaloIlee UCCIeIOBAaHUE Beanyaiiier ()MHAHCOBON MHHOBAIIUU

XXI Beka. ABTOp NOrpykaercsi B MUP KPUNTOBAIIOTH, HAUMHAS C 3araJioYHOrO
coznareisi Bitcoin'a, Caromu HakamoTo, 1 pacKpbiBaeT yAMBUTEIbHYIO HCTOPUIO
€€ BOBHUKHOBEHMS U pa3BUTHsL. Yepe3 CTpaHullbl KHUTH YUTATE N Y3HAIOT

0 TEXHOJIOTMHY OJIOKYEWH 1 €€ PeBOTIOIIMOHHBIX BO3MOKHOCTSIX, KOTOPhIE

Jie)kar B OCHOBe buTtkonHa. ABTOp AETaJIbHO MCCenyeT pojib bButkonHa B
MHPOBOW SKOHOMUKE ¥ (PMHAHCOBOM CHCTEME, OOBSICHSSI, KaK KPHUITOBATIOTA
U3MEHUJIa MapaurMbl JOBEpUs U AelieHTpaau3aiuu. Kuura Takxe 3arparuBaer
TUYECKHE W MPaBOBBIE acleKThl bUTKOMHA 1 00CyKIaeT BOITPOCHl OE30MaCHOCTH,
WHBECTUPOBAHUS U PUCKOB, CBSI3AHHBIX C KPUIITOBATIOTON. ABTOp aHAIM3UPYET
BIIMsiHUE BUTKOMHA Ha MUPOBOW (PMHAHCOBBIM JTaHAIA]DT U 1aeT MPOTHO3bI
OTHOCHTEJIPHO OYy/IyIIero KprITOBATIOTHI.
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Aptem /lemuaeHko
Bitcoin: butkonn — nucppoBoe
30J10TO B (PMHAHCOBASI PEBOJIIOLHUST

I'naBa 1: 3aragka Caromu HakamoTo

1.1. IIpeabicTopus:

[Mepen TeM Kak MBI yriIyOUMCsI B UCTOPHIO cO3/aHus1 BUTKoMHa, TaBaiiTe B3IJIsTHEM Ha 00CTa-
HOBKY, KOTOpas CTaja IJIONOPOAHON MOYBOM I 3apoxJeHus KpunroBamorsl. Kpusuc 2008 roma
OBUT KJIIOUEBBIM COOBITHEM, KOTOpOE moaToNKHYyI0 Caromn HakamoTo k naee co3paHus anbTepHa-
TUBHOW (PUHAHCOBOW CHCTEMBI.

B xonue 2000-x ronoB MHOIME CTpaHbl CTOJIKHYJIUCh C SKOHOMUYECKUMU TPYJHOCTAMU. AMe-
PYKAHCKUI PHIHOK HEJBIKMMOCTH OOpYIIMIICS, YTO MPHUBENIO K KacKaxy (PUMHAHCOBBIX OEICTBHIA.
DBanku 1 (prHAHCOBBIE MHCTUTYTHI OBUIM B yIajIKe, a MHOKECTBO JIIOJIEH NOTEpsUIM CBOM A0Ma, cOe-
pexkeHus U paboure MecTa.

Kak peakuus Ha (pMHAHCOBBIN KPU3HUC, MTPABUTEIBCTBA MHOIMX CTPaH HayaJld MacIITaOHbIE
(prHAHCOBBIE CTUMYJIBI U CHMKEHHE MPOLIEHTHBIX CTaBOK. DTO MPHUBEJIO K YBEJIMUEHUIO AEHEKHOU
Macchl M BBI3BAJIO ONACEHMs] OTHOCUTENILHO MHMIAIMU. BObIIMHCTBO Iofel Havalu 3a/1aBaThCs
BOIPOCAMHU O TOM, HACKOJIBKO HAJIEKHBIMU SIBJISIIOTCS TPAAWULMOHHBIE (DMHAHCOBBIE MHCTUTYTHI U
rOCy/1apCTBEHHbIE BAJIIOTHI.

B 310i1 0OCcTaHOBKE MOSIBUIIACH HjIesl O CO3AaHUM M(POBOIT BATIOTHI, KOTOpasi Oblia Obl HE3aBH-
CUMO¥ OT LIEHTPaJIbHBIX OaHKOB U IPaBUTEILCTB. VIMEHHO B TOT MOMEHT Ha ClLieHY BbIxoauT Cartorm
Hakamoro u ero 6enas kHura o butkoune.

Benas kaura Caromm, omyonvkoBaHHast B okTsiope 2008 roma mop 3aroiioBkom "Bitcoin: A
Peer-to-Peer Electronic Cash System," npemioxuia aJpTepHaTUBY TPaJULIMOHHOW (PMHAHCOBOU
cucrteme. B Hell onMChIBAJICS KOHLIENITYaIbHBIA (PPEMMBOPK ISl ACLEHTPATM30BAaHHOM LU(POBOM
BAJIIOTHI, KOTOpasi MOIJIa Obl (DyHKLIMOHMPOBATh O€3 MOCPEJHUKOB U KOHTPOJISI CO CTOPOHBI rocyap-
CTBa.

Caromm HakamoTo npesncraBui nepByio KpunroBaoTy — butkoun, B aaBape 2009 rozaa, korna
ObUI 3aITyIIIeH MEPBbIid OJIOK B OJIOKYEHH-1Ienr. DTO COOBITHE CTAJIO OTIIPABHOW TOUKOMW IS PEBOJIIO-
MM B (PUHAHCOBOM MMpE, UCTOPUIO KOTOPOM MBI Oy[ieM paccMaTpuBaTh B JaHHON KHUTE.

1.2. MucTnyeckas JUHYHOCTb:

Carommn HakamoTO — 3TO ICEBIOHMM WJIM UM HACTOALIEW JIMYHOCTH? DTOT BOIPOC CTAJ
OJIHUM M3 HanboJiee UHTPUTYIOIIMX B UICTOpPUM KpunToBaoT. C MOMEHTa BbllTycka butkonna B 2009
rogy Caromm ocraBajicsi aHOHUMHBIM, M €rO HACTOsAIIAsl JIMYHOCTh TaK M He ObUla yCTaHOBJIEHA.
BmecTo 3T0ro oH B3aMMOIENCTBOBAJ C MUPOM Yepe3 JIEKTPOHHbIE COOOIEeHUsT U (hOpyMbl, Ile OH
o0mIascs ¢ ApyruMH y4aCTHUKaMH COOOIIECTBa.

*  HWmsa u ncegonum: Caromt HakaMoTo — 3T0 NCEBAOHMM, UCTIONb3yeMblIid 1711 0003Ha-
yeHus cosaarens burkonna. Ha camom aene, MHOrMe CUMTAIOT, YTO 3TO UM SIBJISIETCS] BBIMBIIIIJICH-
HbIM, 1 CaToly — 3TO NCEBAOHUM AJI1 OQHOM WUJI IPYIIIBI JIIOAEH.

*  OpurunnanbpHas 6eaas kaura: B okta6pe 2008 roga Catonm Hakamoto omy6mimkoBan
OeJylo KHUTY, KOTopasi cTajla OCHOBOH [UIsl co3AaHus butkorHa. Dta Geslast KHUra COOepKUT TeXHU-
YeCKOe ONMCaHKE MPUHLMIIOB (DYyHKIIMOHUPOBAaHUSA BUTKOMHA 1 TEXHONIOIMU OJIOKYEHH.

. CooobmecrBa u ¢popymsr: Carorm HakamMoTo akTMBHO OOIIAICS ¢ JPYTUMH Y4acT-
HUKaM{ COOOLIECTBAa KPMIITOBAIIOT, B TOM 4uciie yepe3 ¢opyM bitcointalk.org. OH oTBeyan Ha
BOITPOCHI, 00CYK/1aJl TEXHMUYECKHUE JISTAIN U COBEPIIAN M3MEHEeHUs B Kofie butkonHa.



A. emupnenko, A. Iemunenko, . Waremnekr. «Bitcoin: butkonH — udpoBoe 3071010 U (hUHAHCOBASI PEBOJTIONHS»

HcuesnoBenmne: B anpene 2011 roga Caromm HakamoTo npekparui cBOl0 akTUBHOCTh
U TIepecTal B3auMOoJeNCcTBOBaTh ¢ coodmmecTBoM. OH miepeaas JOCTYI K MPOEKTY JIPyruM pa3padoT-
YMKaM M UCYe3 U3 MyOJTMYHOr0 BHUMAHHMSI.

MHO)eCTBO TeOpHuil ObLIO MPeIokKeHO OTHOCHTeNbHO JmyHocTH Caror Hakamoto, HO /10
CHX TIOp HET OKOHYATEJIbHOTO OTBETA HA BOIPOC, KTO OH MJIM OHM Ha CaMOM JieJie. DTa 3arajKa ImpH-
naeT BUTKOMHY 1 ero co3JaHuio 0coOyIo aypy TAMHCTBEHHOCTH U MHTPUTH, UTO JIEAET €r0 UCTOPUIO
eme OoJiee yIUBUTETBHON U YBJIEKATEIbHOM.

1.3. DHeprus u pecypcoi:

Co3nanve butkomHa — 3T0 3a7a4a, KOTopasi MoTpedoBaga OrpOMHOTO KOJIMYECTBA BBIYMCITHU-
TEJIbHBIX PECYpcoB M SHepruu. B sToM pasnene mbl Oonee MOAPOOHO PacCMOTPUM, KaKOH 0ObeM
PaboTHI yIIeN Ha IepBOHAYAIIbHYIO 100BIUY U MofepkaHiue BUTKonH-ceTH.

. IMoacyersl U BbIuMcAeHHs: B camom Havase, korga BUTKOWMH TOJNBKO 3arycKaics,
Caromm HakamoTO MailHMJI MOHETHI Ha CBOEM COOCTBEHHOM KoMIThioTepe. OH MCIOJb30BaJ BHIUMC-
nutenbHble MomHocTH cBoerd CPU (ueHTpaibHOrO mpoiieccopa) Uisl pellieHusl MaTeMaTHYecKuX
3a7a4, HEOOXOAMMBIX JJIsI CO3JaHusI HOBBIX OJIOKOB. HO 3TO OBUIO KOPOTKOKMBYIIIMM METO/IOM, TaK
KaK CceTh OBICTPO pOCyIa B CIIOKHOCTH, TpeOys 00j1ee MOIIHBIX PECYPCOB.

. IHosiBnenne GPU: Ckopo MaitHepbl Hayaau MCHONIb30BaTh rpadpuuecKre MpoLeccopbl
(GPU), xotopble okazauch ropasao 6osee 3heKTUBHBIMU B PEIIeHUH 3aa4 OJIOKUeiHa. DTO NIpU-
BeJIo K OyMy MallHUHTA U K TOMY, YTO MaliHepbl OO JMHUAJIMCH B TaK Ha3biBaeMble "ITy/Tbl MAHUHTA"
IJ1s1 COBMECTHOTO MCTIOJIb30BaHUSI PECYPCOB.

*  ASIC-maiinepsbl: [lagbHENIINI pOCT CETH MPUBEI K MOSBJICHUIO CTIEUATN3UPOBAHHBIX
MAaiHUHT-yCTPOMCTB, M3BecTHBIX Kak ASIC (Application-Specific Integrated Circuit). 9T MamHbl
CIIPOEKTUPOBAHBI HCKJTIOUUTENBHO IJ1s1 MAWHUHTA U CIIOCOOHBI BHITIONHSATH BBIYUCIICHUSI C HEBEPOSIT-
HOM CKOpOCThI0. OHU CTaJIM CTAaHJAPTOM B MHIYCTPUH MallHUHTA U CYILIECTBEHHO MOBBICUIIA YPOBEHb
CJIO)KHOCTH.

. uepronorpedaenne: OIHAKO POCT BHIYUCIUTEILHONM MOITHOCTUA U WCTIONB30BaHKE
ASIC-maiiHepoB MPHUBEJH K POCTY HEpronoTpedieHus. MaitHUHT BUTKOMHA cTal N3BECTHBIM CBOUM
BBICOKMM HEPrornoTpedIeHreM, UYTO BBI3BIBAIO OOECTIOKOEHHOCTh CPEH SKOJOTMYECKUX aKTHUBH-
CTOB M OOCYX/IEHHE €T0 YCTOMYMBOCTH.

*  OoOcy:xxaenne ycroiiunpocTu: B 3ToM pasnesne Mbl Takke KacaeMcsi BOIIPOCa YCTONUH-
BOCTH ceTH BUTKOMHA B KOHTEKCTe SHEPronoTpedyieH!sl M SKOIOTMYECKUX BOMPOCOB. Pa3Hble TOUKM
3peHusI Ha 3TO 0OCYKAAIOTCS, BKJTIOUasi apryMEHThI O TOM, YTO BUTKOMH MOXET CTaTh CTUMYJIOM JIJIsI
Pa3BUTHS BO3OOHOBIISIEMON SHEPTETHUKH.

Bce 31u acriekTsl sHEpronoTpedaeHuss U PecypcoB BaKHBI JIJIs1 IOHUMaHMs, KaKk CO3JaHue U
noiepkanre butkornHa 3arparuBaioT cepy SHEPreTUKU U TEXHOJIOTMYECKOrO Pa3BUTHS, M KaKUe
BBI3OBBI OHU MPEJCTABIISIOT [JIs1 OyIyIIero KpUIToBaIIOT.

1.4. 3aragouHoe HcYe3HOBEHMHE:

INocne coznannst BUTKOMHA M aKTMBHOM PaOOTHI HAJl €r0 pa3BUTUEM B T€UEHHE MEPBBIX ABYX
net, Caromm HakamoTo BHe3arHo ucye3 u3 odmectBeHHOCTH B anpesne 2011 roga. D10 coObiThe
OCTaeTCsl 3araJjKofl O CUX TOp, U MHOXECTBO TEOPHI M JOTaJOK OKPYXKAlOT ero ucuyesHoBeHue. B
JaHHOM YacTH Mbl PACCMOTPUM HECKOJIBKO KJIIOYEBBIX MOMEHTOB, CBSI3aHHBIX C 3ara/IOYHbIM HCYe3-
HoBeHueM Caromu:

IMocaenqHne KOHTAKTDI:

[Nepen ceoum ucyesnosenneM Carormn HakaMoTo nofyiepkuBal akTUBHbIE KOMMYHHUKAITUH C
APYTUMH pa3pabOTYMKaMHU U YYaCTHUKAMM cooOmiecTBa BUTKoMHA. DTU KOHTAKTHI MPEACTABISIOT
co00i1 Ba)XHOE 3BEHO B UCTOPUH €r0 MCUE3HOBEHUSI:

*  DuexkTpoHHas nourta: CaToly UCIOIb30BaJ MEKTPOHHYIO NIOUTY 1J1s1 KOMMYHUKAIMH
C IpyrMMHU pa3padOTUYMKAMH M yYaCTHUKamMH cooOrectBa. OJHUM U3 €ro MOC/IeJHUX HU3BECTHBIX
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NIEKTPOHHBIX TMHCEeM OBbUIO cOOOIIeHre, oTipaBienHoe Maiiky XepHy, pa3padoTuuky butkonHa, B
KOTOPOM OH BBIPA3UJI CBOIO 00ECIIOKOEHHOCTh OyIyIMM Pa3BUTHEM MPOEKTA.

*  ®opymbl: CaTomm aKTHBHO y4acTBOBaJI B hopyMax, Takux Kak Bitcointalk, rae oOcyx-
JaJmMch BOTPOChl pa3BuTusi butkonna. Ero nocnennue cooOimenus Ha (popyMax Takke CTasu Mpef-
METOM BHMMAaHUsI, IOCKOJIbKY OHU CTJTM peske U MeHee MH(POPMaTUBHBIMHU.

e Coo0menus B kojae: CaToly Takke OCTaBaJICs B KOHTAKTe C COOOIIECTBOM Yepe3 u3Me-
HeHus B Kofe butkonHa. Ero mocnennue n3MeHeHus Kofa ObUIM BHECEHBI B PENIO3UTOPUI MPOEKTA
Ha GitHub.

e  JIpyrue KoHTaKThI: CyIIECTBYIOT TAK)KE OTUETHI O JIMYHBIX BCTpeUax U oOMeHe co00-
meHussMu Meskay Catorm ¥ ApYyruME KJIIOYEBBIMH yYacTHUKaMH. HekoTopble M3 9THX KOHTaKTOB
JIOKYMEHTHPOBAHbI, HO OOJIBIIMHCTBO OCTATUCH KOH(DUICHITUATIBHBIMH.

ITH TOCHEHNE KOHTAKTHI MPEJOCTABISIOT HEKOTOPOE MpeCTaBIeHHe O COCTOSHUU yma U
MotuBaiu Carol nepes ero ucuesHoseHreM. HecMotpst Ha ricue3noBeHre Caroru, cooOIecTBo
BuTKOMHA POIOIKHUIIO pa3BUBATh KPUIITOBATIOTY U OJIOKUEHH-TEXHOJIOTHIO, HO 3arajika ero JIMYHO-
CTH OCTaeTCs aKTYaJIbHOW M JIO CHUX TOP BbI3bIBAET MHTEPEC UCCIIEA0BATENEN U yUYACTHUKOB KPUIITO-
rpapuIecKoro cooOIecTna.

Crpax nepen uaeHTuukanme:

OpnuH U3 KITIOYEBBIX aCTIeKTOB 3arajku ucuesHoBeHust Cartomm HakamoTo — 310 cTpax mnepen
uAeHTU(PUKAIIEN

Carommu kak co3aareib butkouna: Caronmm HakamoTo ObUT SIBHO MAEHTU(UIIMPOBAH KaK
cozaarenb butkonHa Onarojapsi COOOIEHUAM U MyOIUKAIMsM, KOTOPblE OH C/iesiasl B HavyasIbHbIe
rofbl Pa3BUTHSI KpUNTOBAMIOTH. Ero posib B co3manuu nepBoro Oj0ka (610Ka reHe3uca) v mepBoi
TPaH3aKIMM Ha BUTKOMH CEeTH JealoT ero OCHOBOIONIOKHUKOM 3TOM IU(POBON BATIOTHI.

3akoHOaaTeNIbCTBO U pUCKH: B MomeHT co3nanus butkomna B 2009 rogy u B nepsbie
TOJIbl €ro CYIIECTBOBAHMSI 3aKOHOJATEIHCTBO B OTHOIIEHUH KPUMTOBATIOT ObLIO MAJIO pa3paboTaHo,
Y peryJimpoBaHue ObLJIO HESICHBIM. DTO MOIJIO CO3/1aBaTh 3HAUYMTENIbHbIC I0PUANIECKUE U HAJIOTOBBIE
pucku a1 Caror. OH, BO3MOKXHO, ONAcaJICs MPecIeOBaHus U I0PUANIECKUX MOCIeICTBIM, CBSI-
3aHHBIX C CO3/IaHMEM U TIPOABMkKEeHUEM butkonHa.

dunancoBas He3aBHCUMOCTb: Cunraercs, yro CaTomy KOHTPOJIUPOBAT OOJNBIIOE KO-
YeCTBO MEPBHIX MAHMHIOBBIX Harpaja (MOHET BUTKOMHA, BBIMJIAYMBAEMbIX MallHEpaM 3a CO3JaHue
HOBBIX OJIOKOB). DTU Harpajpl MOIIM MPUIATh €My 3HaUMTeIbHOe (priHaHCOBOE cocTosiHue. Ero aHo-
HUMHOCTb TIO3BOJIMJIA €My COXPaHUTh (PMHAHCOBYIO HE3aBHCHMOCTb M M30eKaTh MHTEpeca CO CTO-
POHBI PAaBUTENLCTB U (PUHAHCOBBIX OPraHU3aLMiA.

IIpeciaenoBanue miau yrpo3pl: C yBeJMYeHUEM NOMYJISPHOCTU BUTKOMHA M pocTOM ero
1ieHsl, CaTomy Mor cTaTh OOBEKTOM BHUMAHMSI Pa3JIMYHBIX TPYII U JIUI, KOTOPbIE BUAEIU B HEM
yrpo3y IJisi COOCTBEHHBIX MHTEPECOB. DTO MOIJIO IPUBECTH K PEATbHBIM YTPO3aM ero 6e30MacHOCTH
Y MOTJIO OBITh OIHOM M3 NMPUYKH €r0 PEelleHrs] OCTaBAThCSl AHOHMMHBIM.

JlaBHHE MONBITKU BbISIBJIECHHSI:

Cpazy nocie ucuyesHoBeHuss Carorm B 2011 rogy, cooOIIecCTBO U MHOKECTBO HE3aBUCHMBIX
UcCreIoBaTeNiell Havyaayd akKTUBHBIE TIONBITKY BBISIBUTH €0 JIMYHOCTh. DTH MOMBITKY ObLIM HATPaB-
JIEHBI Ha pa3rajbIBaHMe 3araJjoK, CBSI3aHHBIX C €0 aKTUBHOCTHIO M1 KOMMYHHUKAIUSIMU B ceT BUTKO-
uHa. B 3TOM paznene Mbl pacCMOTPUM HECKOJIBKO M3BECTHBIX MOMBITOK BhIsIBIeHHs CaToru:

Ilouck B ucropuu coodmennii: Viccnenosarenu, a Takxke JTIOOO3HATEIbHBIE YIEHBI COO0-
IIECTBA, HAYQJIM aHAJIM3UPOBATh BCE JIOCTYITHBIE COOOIIEHUsI 1 KOMMEHTApUH, HanrcaHHble CaTomm
Hakamoto Ha paznuuHbIx dopymax u riargopMax. DTH NONBITKA BKIIOYAIA B ceOs CIeayoIue
aCTIeKTHI:

1. Ananm3 si3bIKa M cTHJIS ucbMa: ViccrenoBaresy CTpeMUINCh HATH YHUKAJTbHBIE YePThI
B CTPYKType (ppa3 M sI3BIKOBBIX OCOOEHHOCTSIX, KOTOpbIE MOIJIM Obl YKa3aThb Ha MPOUCXOXKICHHUE
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Carorm. OHM UCKaM 0coOble ClIOBa, (Ppa3bl WM IpaMMaTUYeCKUe KOHCTPYKIIMU, KOTOPbIE MOTJIA
Obl OBITH KJTIOYAMU K €r0 JTMYHOCTH.

2. Omuobku u onmevyatku: [Ipyroit momxoa BKJIOYAI B ceOsl aHAIU3 OMIMOOK U OMEYaToOK B
coobrmenusix Carorm. HekoTopbie uccieoBaTe/iv CUUTAIIH, YTO OIpeie/IeHHbIE OIIIMOKU MOTYT OBITh
XapaKTEePHBIMU IS HOCUTEJIeH OIpe/Ie/ICHHBIX SI3BIKOB WJTH JIa)Ke YKa3biBaTh Ha ypOBEHb 0Opa30Ba-
HUsI. DTO MOAPA3yMEBAJIO aHAIU3 TEKCTa Ha HAJIMYUE MO PEITHOCTEN.

3. YacoBble nosica 1 aKTUBHOCTbD: VccieoBaTesnu Takske MbITAIMCh aHAIU3UPOBATh, KOT/IA
Caromu Obl1 Hanbosee akTuBeH B ceTH. OHM CpaBHMBAIM €0 aKTMBHOCTh C YAaCOBBIMH TOSICAMU
Y TIBITAJIMCH OMPE/ICIUTh €r0 TPUBBIYKU CHA M aKTUBHOCTH. DTO MOIJIO ObI JaTh TOJCKA3Ky O €ro
reorpapuuecKoM IMOJIOKEHUH.

4. Ilyoaununbie uctouyHukn: Mudopmanus o Carorm 1 ero KOMMYHUKAIMSIX OblTa JOCTYITHA
B ITyOJIMYHBIX ICTOYHUKAX, TAKKMX Kak (popymsl Bitcointalk, snekTpoHHbIe muchMa, myOamyHble O10TH
u apyrue. VMccnenoBareny u JIOOONBITHbIE YYACTHUKU COOOIIECTBA aKTUBHO CKAHMPOBAJIM M aHA-
JIM3UPOBAJIM 3TH JIaHHbIe. HECMOTpst Ha MHOXECTBO YCUJIUI UCCIIeloBaTeNiel, HU OJJHA U3 MOMBITOK
BeIsIBUTH CaTormym HakamMoTo Ha OCHOBE aHaJIM3a ero KOMMYHUKAIIMH He TPHUBesia K ONpe/Ie/ICHHbIM
pe3yibraTaM. MHOKeCTBO JII0fIel BBICKa3bIBAIA pa3Hble MHEHUS U TTPETOIOKEHNS, HO UACHTH(U-
karusi CaTolum octaBaiach CJI0KHOM 3a4a4eil.

AHanu3 BpeMeHH aKkTHBHOCTH: VccnenoBatenu  y9aCTHUKY cooOIecTBa butkonHa 1071ro
aHAJIM3UPOBaU BpeMs, koraa Cartomm HakamoTo Obpu1 Hanbosiee aKTUBEH B CETH U BEJI CBOI0 KOMMY-
HUKAIWIO. TOT aHATIM3 TIPOBOUJICS C IIEJIBIO BBISIBUTH €T0 reorpadrueckoe pactoioKeHue WU XOTs
OBl OMpE/IeNUTh, B KAKOM YaCOBOM TMOSIC OH MOT HaXOAUThCS. HecMOTpst Ha CJIOKHOCTh 9TOH 3a/1a4H,
OBbLITH MTPEIPUHSATH HECKOJIBKO MOMBITOK aHAJIN3A:

1. I'pacpuku akTuBHOcTH: VccnenoBarenu co3gaBany rpaduiku, OTOOpaKaloIIie aKTHB-
HocTh Catomm Ha hopyMax M B COIMATBHBIX CETSX, a TaKKe BPEMEHHBIE METKU €ro COOOIICHUIA.
[Tytem aHamM3a 9TOM aKTMBHOCTU OHU TBITAJIMCH OIPEe/NTh, KOTJa U B Kakue Jacel AHs Cartorm
ObLT HanboJee aKTUBEH. DTO MOTJIO OblI IaTh MOACKA3KY O €ro YaCOBOM TIOsICe.

2. Boiuncjaenne BpeMeHn coo0mennii: VHorma uccieioBaTel NbITauch aHATU3UPOBATh
BpeMs, yKazaHHoe B cooOmennsx Carorm. OIHAKO 3TO MPECTAaBIIIO COOOH CIOKHYIO 3a1a4y, TaK
KaK BpeMs, YKa3aHHOE B COOOIIEHUSIX, MOIJIO OBITH JIETKO MU3MEHEHO, U MHOTHE COOOIIEeHHS ObUIH
Hanvcanbl B (popmare UTC (KoOpAMHMPOBAaHHOE BCEMUPHOE BPEMSI), UTO HE MPEAOCTABIISIIO SICHOW
MHpOpMaIK O MECTOIOJIOKEHHUH.

3. I'mnoTe3nl 0 BpeMeHN aKTUBHOCTH: Pa3Hble rUmoTe3bl ObLUTH MPe/I0KeHbl, OCHOBAHHBIC
Ha MpenoiokeHusx 00 aktuBHoctu Catomy. Hanpumep, HEKOTOpBIE MCCIIeIOBATEN CIUTAIN, YTO
Caroru Mor OBITh aKTUBEH B OIpe/ie/IeHHOE BpeMsI JTHSI WM HeJIeN, U MBITAIUCH KCTIOIb30BaTh 3TO,
YTOOBI CY3UTh AMANa30H YaCOBBIX MOSICOB.

4. OrpannyeHHble pe3yjbTaTtbl: He cMOTps Ha ycuius uccliieioBaresieid, aHaiu3 BpeMeHU
aktuBHOCTH Catorm HakaMoTo He mpuBest K OnpeesIeHUI0 €ro 4acoBOI'o Mosica WM MECTOMOJIOKE-
HUs. MHOTrHe cooOIeHns ObUTH OTITPABJICHBI C MCIIOIb30BaHIEM aHOHUMHBIX IPOKCU-CEPBEPOB, UTO
YCJIOKHUJIO 33/]a4y BBISIBJICHUS] MECTOIIONIOKEHUSI.

HccaenoBanne OUTKOMH-KOIIEJbKOB: OTHON U3 METOIUK, UCIIONb3YEMBIX IS TIONIBITKU
BoIsiBJIeHHs JimuHocT Catomm HakamoTo, ObLIO aHaIM3MpoBaHUEe OMTKOWH-KOIIIETBKOB, KOTOPbIS
OBbLITM CBS3aHBI C HUM WJIM MOTJIA OBITh CBSI3aHBI C €0 aKTUBHOCTBIO. DTa TIOMNBITKA BKJIIOYAsIa B ceOs
HECKOJIBKO KJIIOUEBBIX ACTICKTOB:

1. Unentudukanus 6uTkonH-KomeabkoB Carommu: ViccienoBaresu MOMbITAIMCH UCH-
TUPUIMPOBATH OMTKOWH-KOIIIEJIbKH, KOTOPble ObUTM M3BECTHBI Kak npuHamexamue Caromu Haka-
MoTOo. OJIMH M3 TAKUX KOIIIETbKOB ObLIT IEPBBIM B ceTH buTkonH 1 yacto HaseiBascs "Genesis Block".
OH OB UCTIONB30BAH JJIsI MAHUHTA TIEpBOro OJI0Ka B O10KueiiHe BUTKOMHA 1 MMesT CHMBOJIMYECKOe
3HAYEeHUE.
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2. AHaim3 cpecTB HA OUTKOUH-KomeabKkax: [locne uneHTndukanmm OUTKOMH-KOIIETh-
KOB, HMCCJIEJIOBATEN aHAIM3MPOBAJIM CPEJCTBA, HaXOASsIIMecss Ha HuX. Borpoc 3akimodancst B TOM,
ObLIM JIM 3TU CPEJICTBA JBUT'AEMBIMU UJIM OCTABAJIMCh HETPOHYTHIMU. Eciti Obl cpecTBa Hauanm JBU-
raThCsi, 3TO MOIJIO Obl OBITH MHTEPIPETUPOBAHO KaK MPU3HAK aKTMBHOCTU Caroly.

3. [TonbITKH CBSI3aTh OUTKOMH-KOIIEJbKH C aKTUBHOCTBIO: VccieioBaTeny Takke mbITa-
JIUChH BBISICHUTH, CBSI3aHBI JI1 OMTKOUH-KOIIETbKH CaToIm ¢ KaKUMHU-TTMO0 TPaH3aKIMSAME WIIH COOBI-
THSIMH, KOTOpbIE MOIJIM OBl yKa3aTh Ha €ro JITYHOCTb. DTO MOIJIM ObITh TPAH3AKIIMH MEKTY KOIIIE/Ib-
KaM¥ WM Apyrue NOKa3aTed aKTUBHOCTH.

4. IlpensarcrBus u 3aragku: Carorm HakamoTo octaBui nocie cedst MHOKECTBO 3arajiok U
3aIUTHBIX MEXaHU3MOB, YTOOBI COXPAHUTh CBOI0 aHOHMMHOCTh. Harpumep, oH UCIONb30BaI TCeB-
JOHUM [1s OOILEHHsI, YTO JeJ1ajl0 HEBO3MOXHBIM YCTAHOBHUTH €ro JITYHOCTb HAa OCHOBE SI3BIKOBBIX
aHanm30B. KpoMme Toro, oH MOT MCTOJb30BaTh TEXHMUECKKE METO/IBI ISl COKPBITHSI CBOEH aKTHBHO-
ctu 1 peasipHoro [P-agpeca.

5. Pe3yabTarthl 4 BbIBOJbI: He cMOTpsI Ha Bee ycuiusl UCCieIoBaTesiei, MX TMOMBITKY BbISB-
nenus maHocty Caromm Hakamoto yepe3 aHayim3 OUTKOMH-KOIIEIBKOB OKa3aJIMCh HEYIaYHBIMH.
OH ocTaBajicsi aHOHUMHBIM, U €ro JIMYHOCTh OCTaBaJIaCh 3araJjKod. DTO CTAJI0 YacThblO JIETEHAbl U
MUCTHKH, OKpPYXKaloIllel co3gaHue BUTKOMHA, 1 YKpenuiIo MOHUMaHNe BaKHOCTH aHOHMMHOCTU U
AEUEHTPAIN3AIMY B MUPE KPHUITTOBAIOT.

Kypnaaucrckue pacciaegoBanusi: KypHalIucThl M3 pa3HBIX CTpaH MPENNpPUHSUIA COO-
CTBEHHBIE paccieoBaHus, B Hajexkae Haiitu Catomm HakamoTo 1 pasrajgarh 3arajiky ero JU4HOCTH.
ITH KyPHAIMCTCKHE PACCIIEI0BAHMS BKIIOUAIN B ce0s1 pa3HOOOpa3HbIe METO/IbI M TIOIXO/IBI:

1. OTcnexxuBanue JOMeHHBIX HMeH: JKypHaIMCThI NCKATU JOMEHHbIE UMEHA, CBSI3aHHBIE C
Caromnm HakaMoTO ¥ NepBBIMH BEPCHSIMH ITPOrpaMMHOTo odecniedenust st butkonna. OHu mbita-
JICh BBISICHUTH, KTO 3apErMCTPUPOBAI TU JOMEHbI U KaKue MOIIM Obl OBITh CBSI3M C JIMYHOCTHIO
Caroru.

2. PasroBopsl ¢ 6m3kuMn Kpunrtorpacgpamm: XypHaaucTbl KOHTAKTUPOBAIHM C M3BECT-
HBIMH KpHITOrpaaMu 1 3KCrepTaMy B 0OJIACTH KPHUIITOBATIOT C LIEJIBIO TIONMyYeHUsI X MHEHUS U
TUTIOTe3 OTHOCHTENbHO CaTomy. DTH SKCTIEPTHl MOIJIUA NPEIOCTAaBUTh HH(POPMAIIUIO O TOM, KTO MOT
ObITh CaTolM WM KaKhe TEXHUYECKUE 3HAHUSI eMy ObUTH JOCTYITHBI.

3. ITonbITKH MHTEPBBIO: HEKOTOPHIE KypPHATHUCTHI MBITAIUCH YCTAHOBUTH KOHTAKT C JIIOJIbMHU,
KOTOpbIe MOIJIM Obl 3HaTh CaToIIM JTMYHO WM UMeTh MH(popMarmio o HeM. OHU MpeanprUHUMAIH
MONBITKA OPTaHU30BaTh UHTEPBBIO C TAKUMH JIIObMH, BKJIIOYAs OMM3KUX JApy3ei u kosuter Carory.

4. V3ydyeHne TeXHHYECKHX XapaKTepUCTUK: KypHAIUCTH aHATM3UPOBAIN TEXHUYECKUE
XapaKTepPUCTUKU M METOJIBI TPOrpaMMHUPOBaHM 1, MCTIOJIb30BaHHbIE B OPUTMHAIBHOM Kojie butkonHa
Y IPYTUX MPOEKTaX, CBsi3aHHbIX ¢ Carom. OHY MBITATMCH BHISIBUTH MOMIMCH KOZIA WM TEXHUYECKHUE
AeTaJi, KOTOpble MOTJIM Obl YKa3bIBaTh Ha JIMYHOCTH CaToriu.

5. Ily6aukanus pe3yabTaToB: JKypHanvCThl, TPOBOASAIINE TaKWE pacCieIOBaHuUs, yOIm-
KOBAJIM CBOM PE3YJIbTATHI U THIIOTE3BI B PA3IMUHBIX Meina. HekoTopble cTaThu U MCClieJOBaHMUsI CTa-
HOBWJIMCh BECbMa TMOIMYJISIPHBIMU U BBI3BIBATN OOJIBIIION MHTEPEC CO CTOPOHBI COOOIIECTBA KPUIITO-
BaJIIOT.

HecmoTpsi Ha MHOXECTBO YCHJIHIA, TIOOXOIOB U MyOJIMKAINK, Ky PHAJIMCTCKUE pacCiieJOBAHHUS
HE TIPUBEJIN K KOHKPETHBIM pe3yJibTaTaM B orpeneneHny JuuHoctu Cartomm Hakamorto. Muctuka
Y TaiiHa, OKPYXAIOIIME ero JMYHOCTh, OCTAIOTCS HECBOAUMBIMH CUETAMU B UCTOPUU KPUITOBAJIIOT
u OJIOKUeiHa.

Mmuenust 0 ero cyanoe:

C rogamu nocine ucuezHopenusi Caromm HakamoTo, NosiBUSIOCh MHOKECTBO MHEHUI U TEOPUI
OTHOCHUTEJIBHO €ro cyabObl. DTH MHEHUsI pa3HOOOpa3HbI M OTPAKAIOT pa3Hble TOUKU 3pEHHUs Ha TO,
YTO MOIJIO NMPOU3OUTH C co3zatenieM BUTkoMHa Tociie ero ncuesHoBeHus. B maHHOM paszziene Mbl
PacCMOTPUM HEKOTOpbIE U3 HanOoJIee PacpOCTPAaHEHHBIX MHEHHIA:
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1. CaTtomu ocrajcsi aHOHMMHBLIM: JTta Teopus mpennonaraer, yro Cartomm Hakamoto
OCTaJICsl BEpEH CBOEMY Hjeary aHOHUMHOCTH. [10 MHEHMIO CTOPOHHMKOB 3TON TEOPUH, OH MOT TPO-
CTO PelINTh YUTHU B TeHb U OOJIBIIIE HE BO3BpAIAThCA K pa3padoTke BUTkonHa. 10 MOKET OBITh CBSI-
3aHO C €r0 ONMACEHMSMH OTHOCHUTEIBHO MPABOBBIX MOCIEACTBUI UM MPOCTO KEeJTaHUEM COXPAHUTh
AHOHUMHOCTb.

2. Carommu ymieJ no JUYHBIM NpuduHaM: HekoTopble CUMTAOT, YTO JTUYHBIE OOCTOSATEb-
CTBA, TaKW€ KaK 3[I0POBbE, CEMeWHble 00S3aHHOCTH WM APYTrue JIMYHbIe TMPOOIeMbl, MOIJIM CTaTh
MPUYMHON ucye3HoBeHUs1 CaTomy. DTO MHEHHe Mpearosiaraet, yrto oH OOJbIle HE MOT YIessTh
JOCTATOYHO BPEeMEHU M SHEPTrUy pa3BUTHIO BUTKOWHA.

3. Carommm ymep: Crienys stoil Teopuu, Catommn HakamMmoTro mor ymepers Mocie Ucue3Ho-
BeHUsA. DTO 0OBACHWIO Obl, IIOUYEeMY OH OOJIbIlle He aKTUBEH B cooOriecTBe. OHAKO HET HUKAKUX
JOCTOBEPHBIX JIOKA3aTeILCTB UM OUITUATIBHBIX OOBSBICHUH, TIOATBEP K IAIONIUX 3TY TEOPHIO.

4. Carommu BepHeTcs B Oyaymem: Hekoropbie BepsT, uto Caromm Mor BepHYThCs B Oyay-
I[eM, KOTJa HACTYITUT MOAXO/SIIIee BpeMsi, YTOObI ITPOJIBUTATh pa3BUTHE BUTKOMHA MM OOBSIBUTH O
CBOEW JJMYHOCTU. DTa Teopus npeanoaraet, yto Caroiy MOKeET k/1aTh MOMEHTA, KOrjla €ro mosiB-
JeHue OyaeT UMeTh HanOOobIIMI 3(PPEKT Ha KPUMTOBATIIOTHOE COOOIIECTBO.

5. ipyrue mHenusi u Teopun: CyniecTByeT MHOXECTBO JIPYTHX TEOPUN M MHEHHUH O cyiboe
Caromm HakamoTo, BKJIIOYasi TEOPUM 3aroBOpa U JIake MPEAToIoKEeH s O TOM, YTO OH MOXET OBbITh
YaCThIO TPYIIIIBI JIIOJEH, a HE OIMHOYKOM.

1.5. Hacaenue u BinssHue:

Caromm HakamoTo, HECMOTpS Ha CBOIO TAMHCTBEHHOCTb U ICY€3HOBEHHE, OCTABHJI TITyOOKUIA
cieq B Mupe (pMHAHCOB U TexHoJoruil. Ero Hacienye u BIMSIHIE MOKHO Pa3IeiMTh HA HECKOIBKO
KJIIOUEBBIX ACIIEKTOB:

Bbuiokueiin-Ttexnogorusi: Caromu Hakamoto co3nan BUTkouH, UCTIONb3ysl TEXHOJIOTHIO OJIOK-
YeiH, KoTopas craia (pyHIaMEeHTOM I MHOTHX JIPYTMX KPUITOBAIIOT U MPOEKTOB. BiiokveiH —
3TO CEHTPAIM30BAHHBIN, HAJICKHBIN U IIPO3PaYHbINA CIIOCO0 3alKCH U TIepeJayur JaHHBIX, KOTOPHIH
HaIlleJ1 IPUMEHEHNe B Pa3JIMYHBIX OTPACsAX, OT (PMHAHCOB JI0 JIOTUCTUKU U MEUIIUHBL.

JenenTpaau3anusi 1 KOHTPOJb HaJ COOCTBEHHBIMH CpeAcTBaMu: BUTKoMH u apyrue
KPUITOBATIOTH TOTHUMAIOT BOIPOC O JIIEHTPATIM3ALIUH U YIIPABJIEHUH COOCTBEHHBIMU (DUHAHCAMM.
OHHM MO3BOJISAIOT JIOASM KOHTPOJIMPOBATh CBOM JIEHBIM HE3aBUCUMO OT OCYAApPCTBEHHBIX WM OaH-
KOBCKHUX OPraHOB. DTO CTUMYJIMPOBAJIO 0OCY K/ IeHHE BOIIPOCOB JINIHOU (PMHAHCOBOW CBOOOJIBI U TIPO-
3pavyHOCTH.

PeBomonust B puHAHCOBBIX yeayrax: KpunToBamoTsl v OIOKUSHH TEXHOIOTU S TAKKe MTPH-
BHECJI HOBIIIECTBA B (PMHAHCOBBIC yCIyrv. KpUNTOBATIOTHBIE OUPKY, CMApT-KOHTPAKTHI U JCTICH-
TPAIM30BaHHbIe (PMHAHCOBBIE TIAT(OPMBI I3MEHIIIH CIIOCO0, KOTOPHIM Mbl UHBECTHPYEM, OTIPaB-
JISIleM JIEHbIY M 3aKJTI0YaeM CHEJKU.

IKOHOMHKA U UHBECTUIMN: BUTKOMH CTal aKTMBOM, KOTOPBIA MPHUBJICK BHUMaHUE WHBE-
CTOPOB U1 CHEKYISIHTOB. Ero BOIaTWIIBHOCTD M IOTEHLIMAN IJ1s1 IPUPOCTA CTOUMOCTH MPUBENH K (pop-
MHUPOBAHMIO KPUTNITOBATIOTHBIX MHBECTUIIMOHHBIX CTPATETUi U CO3/IaHUI0 HOBBIX MHBECTHIIMOHHBIX
MPOAYKTOB, Takux Kak ETF Ha 0CHOBE KpUNITOBAJIIOTHI.

JkcnepumMenThl ¢ MugposbiMu Bamotamu: Caromu Hakamoto cozpman mpeneneHt s
9KCTIEPUMEHTOB ¢ U(POBBIMU BUTIOTAMH B Pa3HBIX cTpaHax. HecKosbKo rocyaapcT HaYaIu uccre-
J0BaTh CO3/IaHUE COOCTBEHHBIX IU(PPOBBIX BAMIOT (IIEHTPAIBHBIX OAHKOBCKUX HU(POBHIX BAJIOT,
CBDC), B1OXHOBJIEHHBIX ycriexoM butkorHa.

Coob6mecTtBo n aktuBu3m: Caromm HakamMoTo BIOXHOBMJI MHOXECTBO JIIOJCH IO BCEMY
MUPY Ha aKTUBHOE y4yacTHe B cOOOIeCTBe KpunToBamoT. KoMaHaa pa3paboTurKoOB, MaiiHEpbI, TPei-
Aepbl M HTY3UACTHI COOPATUCh BOKPYT BUTKOMHA M APYrMX KPUNTOBAJIOT, CO3/1aBasi COOOIIECTBO,
TOTOBOE 3aIIUIIATh U TTPOIBUTATh UJIEN JCIIEHTPATA3AIINN U MHHOBAIIHA.

10



A. emupnenko, A. Iemunenko, . Waremnekr. «Bitcoin: butkonH — udpoBoe 3071010 U (hUHAHCOBASI PEBOJTIONHS»

I'naBa 2: PeBouaronus baokuenn

Bo BTOpOI#1 IM1aBe Hailleil KHATYU Mbl IOTPY3UMCS B YIUBUTEIbHBIN MUP TEXHOJIOTMH OJIOKYElH,
KOTOpasi JIE)KUT B OCHOBe BUTKOMHA UM OKa3alia HerepeaaBaeMoe BIIMsSHUE Ha MHOKECTBO OTpacyei
Y aCIeKTOB Harilel u3Hu. HauHem ¢ 0ObsiICHeHU S, 4TO Takoe OJIOKYEHH, Kak OH padoTaeT U noyeMy
OH CTaJI KJIIOUEBHIM 3JIeMeHTOM buTkonHa.

1. Yrto Takoe 0J10KUerH?

Bnokueiin (mmu blockchain) — 3To OCHOBHasA TEXHOJIOTHSA, JIEXKAIasd B OCHOBE OOJBIIMHCTBA
KPUNTOBAIIOT, BKJTI0Yast BUTKOMH, 1 MHOXECTBA APYTMX MHHOBAIIMOHHBIX MTPUIOKEHUN. DTa TEXHO-
JIOTHSI TIPE/ICTABIISIET COOOM pachpe/ielieHHYI0 0a3y JaHHBIX, KOTOpask XpaHUT MH(OPMAIIUIO B BUIE
HeTipepbIBHOM 11enu OJI0KOB. [laBaiite pa3zdepemcs Oosiee MogpOOHO B TOM, UTO STO O3HAYAET:

Pacnpenenennasi 6a3a qaHHbIX: B oTiMuMe OT TPaJMIIMOHHBIX IIEHTPAJIM30BAaHHBIX 0a3
JaHHBIX, KOTOPBIE YIPABJISIOTCS HMEHTPAILHBIMU yUPEXKICHUSAMH WM OpPraHU3alusIMU, OJOKYEHH
MIpe/ICTaBIIsIeT cOOOM Oa3y JIAHHBIX, KOTOPast XPAaHUTCS U YIPABJISETCS JICIIEHTPATN30BAHHBIM CO00-
IECTBOM. DTO O3HAYAET, YTO UH(MOPMAIS XPAHUTCS HA MHOKECTBE KOMITBIOTEPOB, UJIH Y3JIOB, pac-
MpeeIeHHbIX TI0 BCEMY MUPY, U KaK/Iblil y3€J1 UMeeT KOIHUIO Bcell 0a3bl IaHHbIX.

HenpepsbiBHasA nenb 0J0KOB: BiOKYeliH cOCTOMT M3 OJIOKOB, KOTOPHIE CBSI3aHBI MEXIY
co00ii B XpOHOJIOTHUYECKOM TOPSIJIKE, 00pa3yst HEMpephIBHYIO 1iemb. Kask/iplil OJI0K coaepkut Habop
JAHHBIX, TAKUX KaK TPaH3aKIUK, 1 MTH(GOPMALIMIO O MPeIbIAYyILeM OJIoKe (Xelll MPeIbIAyILero O1oKa).
Ita cBA3b MEXIy OJIOKaMU JiesiaeT OJIOKYEHH Ha/Ie)KHBIM U YCTOMUUBBIM K MAHUITYJISALIUSM, TaK KakK
M3MEHEHHe JJAHHBIX B OTHOM OJI0Ke TpeOyeT N3MeHeHH s IaHHBIX BO BCEX MOCIIEAYIONIUX OJIOKaX, YTo
MPAKTUYECKH HEBO3MOXKHO.

Kpunrorpadusa n 6e3onacHoctb: 111 odecriedeHrst 0e30MacHOCTH U IEJIOCTHOCTH JJAaHHBIX
OJIOKYEIH UCTIONB3yeT KpunTorpaduio. Kaxapiii OJI0K CoIepKUT Xel MpeIbIyIero 61o0ka, KOTopbli
JIeaeT ero M Bce MOCyeayonpe OJIOKU 3aBUCMMBIME JpyT OT jpyra. Jllodoe 3MeHeHre B OJJHOM
OJI0Ke U3MEHUT Xelll, ¥ 3TO Oy/IeT 3aMeTHO BCeM Y4acTHUKaM ceTu. Kpome Toro, 6110K4YelH UCTIONb-
3yeT aCUMMeTpUYHOe IrdpoBaHue 7151 oOecrieueHus: 6e30MacHOCTH TPAH3AKIMI U TOCTyNA K JIaH-
HBIM.

NenenTpaiau3anusi u qoBepue: OTHON U3 KIIOYEBBIX OCOOCHHOCTEN OJOKYEIHA SIBIISETCS
ero JelieHTpanu3anus. Het neHTpasbHOro yupexaeHus UK BIACTH, KOTOpask KOHTPOIUPYeET OJI0K-
YeliH. BMecTo 3Toro, y4acTHUKH CETH COBMECTHO TIOIJIEPKUBAIOT ¥ OOHOBJISIOT 0a3y JaHHbIX, M KakK-
Oblil yYACTHUK UMEET KOITUIO JaHHBIX. DTO CO3[AET BHICOKUI YPOBEHbD JIOBEpHS, TaK KaK U3MEHEHME
JaHHBIX TPeOyeT coriacust OOJBITMHCTBA YYACTHUKOB.

IIpo3pauHocTh M JOCTYNIHOCTh: Bee TpaH3akiivu 1 1aHHbIE B OJIOKUEiHe OOBIYHO SIBJISIOTCS
OO0IIEJOCTYTHBIMU M TIPO3pavHbIMU. JIF0O0I MOKET IPOBEPUTD JIaHHBIE B OJIOKYEIHE, U 3TO CIIOCO0-
CTBYET YCTPAaHEHUIO HEJJOBEPUS U MOIIIEHHUYECTBA.

2. Pa6ora 6JI0K9eiiHA

B sTOM paznene Mbl TOOPOOHO PacCMOTPUM, KaK MMEHHO paboTaeT TEXHOJIOTHs OJIOKYEliH,
HAYMHAs C MHUIIMAIIUK TPAH3aKIMU W 3aKaHYMBasl 100aBJIeHUEM HOBBIX OJIOKOB B IICTIb.

2.1. MHunmanus TpaH3akinun

WHunmanms TpaH3aKImuy — 9TO MEPBBIH mar B padoTe OJIOKYeliHa, Tj1e T0JIb30BaTeb WK Y4acT-
HUK CETH JKeJIaeT OTIPABUTD CPeACTBA WM MH(MOPMAIIMIO IPYroMy MoJib30Batelo. JlaBaiite paccMoT-
pUM 3TOT Tporiecc Oosiee MoaPOOHO:

1. Cozoanue mpanzakyuu: Bece HaUMHAeTCs ¢ TOTO, YTO IMOJIb30BATeNb, UMesl TOCTYH K
CBOEMY KPUIITOBATIOTHOMY KOIILIEJIbKY, pelllaeT OTIPABUTh KPUMITOBATIOTY WM BHIIOTHUTH APYTYIO
orepariyio, Kotopas Oy/ieT 3anvcana B OJIoKueiHe. DTO MOXeT ObITh TIepeBO, OUTKOMHOB, CO3/IaHKe
CMapT-KOHTpakKTa B cetd Ethereum wim gaxe 3anuch JaHHBIX B OJIOKYElHe, ecu Iiatdopma moj-
Jep:KUBAeT TaKylo (DYHKIIMOHAJIbHOCTD.
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2. Ioonucanue mparn3zaxyuu: Tlocne TOro Kak Moib30BaTesb peniaeT COBEPUINTh TPaH3aK-
VIO, €ro KOIIIEJIeK aBTOMATHUYECKH CO3[aeT CaMy TPaH3aKLMI0. DTa TPaH3aKIHs BKIIOYAET B ceOs
MH(POPMAIIHIO O TOM, KOMY M CKOJIBKO CPE/ICTB OTITPABIISIETCS], & TAKKE APYTrvue HeOOXOMMBbIE TaHHBIE.
3aTeM MoJb30BaTesTh MOAMUCHBACT 3TY TPAH3AKIIMIO C TOMOIIIBIO CBOETO 3aKPHITOTO KJT0Ya.

3.  Bawuma cexpemroezo karoua: 3aKPITHIA KJTIOU (private key) — 9T0 KpUTUYeCKH BakHasI
YacThb Ipoliecca. DTOT KJTI0Y JA0JIKEH OCTABAThCS CTPOTO CEKPETHBIM U IOCTYITHBIM TOJIBKO BJIA/ICIIbILY.
OH ucnonb3yeTcs TS TOANKMCH TPaH3aKLMKU M TIOATBEPXKICHUS, UYTO OHA OTIIpaBJIeHa UMEHHO BJia-
AeJbIIeM KOIIIeIbKa.

4.  Dopmuposanue xewa: Ilocne moanvcanus, TpaH3aKIMs CyMMHUPYETCS B Xel (KpUnTorpa-
(ryeckuii xe), KOTOPBIH MpeacTaBseT COO0N YHUKAIBHYIO CTPOKY, CO3aHHYIO HA OCHOBE JIAHHBIX
B TPAH3aKIIMU U 3aKPHITOM KJTIOUE OTIIPABUTENSI. DTOT Xelll OyJeT MO3Ke UCTIONb30BAThCS IJIs1 BEpH-
(bukanyym TpaH3akuuu.

5. Omnpasxa mpansaxyuu é cems: IloanvcanHas TpaH3aKIMs OTIPABIISAETCS B CETh OJIOK-
yeiiHa. B ceTu cymecTByeT MHOXECTBO y3JIOB, KOTOPBIE CIYKaT KaK MOCPEAHUKU [Tl TPaH3AKIIUIL.
Tpanzakuus OyaeT pacripefieieHa MeXay STUMHU y3JaMU M CTaHeT JOCTYITHOW AJIsi TOCIeqyoIei
00paboTKH.

6.  Ooicudarue noomeeprcoenus: TpaH3aKIMs He cpa3y BKJIIOYaeTcs B OJOKUeiH. B 3aBucu-
MOCTHU OT CETH, 3TO MOXKET 3aHsTh HEKOTopoe BpeMs. [loka TpaH3akIus He MOMyYUT HeOOXOIMMOe
KOJIMUYECTBO MOATBEPKAeHUI (0OBIYHO TpeOyeTcst HECKOJIBKO MOATBEPXkICHUI B ceTn butkonHa), oHa
CUMTAETCS] HETIOATBEPXK ICHHOM.

2.2. [logrBepxkaeHne TPAH3AKIIUA

[NoaTBepkieHMe TPaH3AKIMKM — 3TO KJIIOYEBOM 3Tam paboThl OJOKYelHa, 00eCIeurnBaIOIIiA
JoBepre M 0e30MacHOCTh B crcTeMe. [laBaiiTe pacCMOTPUM 3TOT Ipoliece mogpoOHee:

Coop Tpanzakuuii: [Tocse TOro Kak moabp3oBaTesib A MHAIMUPOBA TPAH3AKIIMIO M OTIIPABUI
€€ B CETh, OHa I0Ma/1aeT B IyJ1 TpaH3aKLuUi (transaction pool) niu memity;n (mempool). ITo BpeMeH-
HOE XpaHWIUIIE [T TPAH3aKIIWH, O)KUAAIOMINX MTOATBEPXKAeH!US. TpaH3aKkIIMy B MEMITyJIe OKU/IAI0T,
MOKa MaiiHephbl He BBIOEPYT X Il BKJIIOYEHHS B HOBBIN OJIOK.

Co3anne 6,0ka: MaifHepsl — 9TO crielaIbHbIe YYaCTHUKHU CETH, OTBETCTBEHHBIE 32 CO3/1a-
HHUE HOBBIX O0KOB. OHU BBHIOMPAIOT TPAH3AKIMM M3 MEMIyJa U OObEIUHSIOT UX B HOBOM OJIOKE.
Br160p TpaH3aKIMI MOKET 3aBUCETh OT Pa3IMUHbIX (DAKTOPOB, TAKMX KAaK KOMUCCUH, TPUKPETIICH-
HBIE K TPAH3aKIUsAM, TIPUOPUTET U JIPyTHE.

Pemenne xkpunrorpacgpuueckoit 3angaun (Proof of Work): Ilocie Toro kak maiHepbl
BBIOpAJTA TPAH3AKIIMHU TSI HOBOTO OJIOKA, OHM HAYMHAIOT pabOTy HaJ| pellieHueM CIIOKHOW KPUIITO-
rpacduyeckon 3amauu, kotopas HaseiBaercs "Proof of Work" (PoW). Dta 3agaua TpeOyeT BHIUMCIIH-
TEJIbHON MOITHOCTH M BpeMeHH. MaiiHephl pemaoT ee, nepedrpas MHOKECTBO BAPUAHTOB, ITyTEM
XEIIMPOBaHUS JaHHBIX B OJIoOKe U H00aBIeHus crienmduueckon "tiemu” (target), KOTopas JOKHA
OBITH TOCTUTHYTA.

Ho6aBnenue OJioka: I[lepBblil MaiiHep, KOTOPBHI YCIEIIHO PEIIUT KPHIITOrpadpuyuecKyio
3a1a4y (HaXo/sl TaK Ha3bIBaeMBIH "30JI0TOM" Xeln), 0OBSBIISET O CO3JaHUM HOBOTO OJIOKa. DTOT OJIOK
COZIEPXKUT BHIOpAaHHbBIEC TPAH3AKITUH, CITYXeOHYI0 MH(POPMAIIUIO U Xelll IpeIbIAyInero 6moka. Ocrab-
HbIe YYaCTHUKH CETH MPOBEPSIOT OJIOK Ha KOPPEKTHOCTD U COTJIAIIAIOTCS C JOOABICHUEM €TO B IIETTb.

OoOHoBJIeHHE pacnpeaeaeHHON Komun: Kaxplil yUacTHUK CEeTH, TIOTYyYMBIIHANA YBEIOMIIC-
HUE 0 HOBOM 0OJIOKe, OOHOBJISIET CBOIO JIOKAJIBHYIO KOMHIO OJIOKUEiHA, T0OABJIsIsl HOBBIN OJIOK B LIETb.
ITO NPOUCXOIUT OJHOBPEMEHHO BO BCEH CETH, 00ecreurBas IMHOE COCTOsSTHUE OJIOKYEHa [TsT BCceX
YUYaCTHUKOB.

ITOT MpoIecc NMOATBEPKASHUS TPAH3AKIIMK TapaHTUPYET, YTO Kakdasl TPaH3aKIHs B OJIOK-
YyeliHe MpoluIa Yyepe3 Mpoliecc MPOBEPKH U Obula J0OaBIeHa K OOIIel UCTOPUH TPaH3aKIMHA. DTO
TaKKe JelaeT OJIOKYEeH Oe30MacHbIM M Ha/Ie)KHBIM, TaK KaKk M3MEHEHHe JaHHBIX B OJHOM OJIOKe
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notpeOoBasio Obl Mepeco3qaHusI BCEX TOCIEMYIONUX OJIOKOB, UTO KpaiiHe CJIOXKHO U TpeOyeT Orpom-
HBIX PECypCOB.

2.3. lo6aBeHHe 0JIOKA

[Tocne Toro kak MaiiHep pelaer cloXkHyI0 Kpurnrorpapuueckyio 3aaady (Proof of Work) u
co3aacT HOBBII 6JIOK, MPOUCXOOUT HECKOJIbKO BAaXXHBLIX IIArOB, CBA3AHHBIX C IIO6aBHCHI/IeM 9TOro
O110Ka B OJIOKYEHH:

Xem npeabIAymero 6J10ka

Kaskiplid OJIOK B LIETIH COIEPKUT MH(POPMAIIHIO O Xellle (Xell — 3TO YHUKaJIbHasi CTPOKA CUM-
BOJIOB) TPEbIAYIIEro 0J0Ka. DTO CBA3bIBACT OJIOKM BMECTE U 00ECTIEUMBACT HETTPEPHIBHOCTD TICTIH.
Ecnmu naxe oyH CHMBOJ B TIpe/IbIIYIEM OI0Ke ObLT Obl U3MEHEH, 3TO M3MEHEHHe OTPa3UIoCh Obl Ha
xerie, v OokueiH Obl1 Obl OUT. Takum 00pa3oM, Xelll MpeAbIAYIIero OJI0Ka CIYXKUT HEKUM "OTIie-
YaTKoM" TIPEe/IbIAYIIEro COCTOSIHUS OJIOKYeHa.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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