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INSCRIPTUM

O0beKkT HucciaenoBanus — o0Opa3oBaHUE M HayKa B UX IIHPOKOM acCIEKTE;
NOAXOAbl K OpraHM3aluyd 00pa3oBaTeIbHOIO M HAY4YHOro IIpolecca U
HEIOCPEJICTBEHHO CaM Mpoliecc 00yUYeHusl.

IIpenmer wHccieq0BaHUs — TPUMEHEHUE TEXHOJIOTUU OJIOKYEHH B
o0pa30oBaHUM U HayKe.

Heap uccaenoBaHUs — BBIIBUTH MOAXOJBI K NPUMEHEHUIO TEXHOJIOTHUH
0JI0KYeiH B 00pa30BaHUU U HAYKE.

Ha ocHOBe BBIIBUHYTOW THUIOTE3bl M TOCTABJICHHOW Iedu  ObLIU
c(OpMyJIMPOBAHBI CIEAYIONINE 32/1a4M UCCIET0BAHMA:

1. IlpoBecTH aHaNM3 UCTOYHUKOB IO TEME YCTPOICTBA PAOOTHI TEXHOJIOTUU
OJIOKYElH, €€ NPaBOBOrO IMOJIOXKEHUS M MPUHUUIIOB pabdOThl TEXHOJIOTHH,
CBSI3aHHBIX C HEU.

2. IlpoBecTu aHanM3 MCTOYHUKOB B OOJACTH MNPUMEHEHHS] TEXHOJIOTUU
OJIOKYEH B pa3Nu4HbIX cdepax [IeATeIbHOCTH C IIeJIbI0 €€ TNPUMEHEHHUS B
0o0pa30BaHMUU U HaYKe.

3. BblaenuTb OCHOBHBIE HAIpaBJICHUSI IPUMEHEHUS! TEXHOJIOTUU OJOKYEH
B 00pa30oBaHUU U HayKe.

4. Onwucarb MNOAXOAbl K TPUMEHEHHIO TEXHOJOTMU OJIOKYEHH B
o0Opa30BaHUU U HaYyKe.

5. HWHKancynupoBaTh NMPAKTUYECKUM MOJYJb [0 BBEACHUIO B TEXHOJOTHIO

OJIOKYEHH U CMapT-KOHTPAKTHI.
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BE€ OMOPHI JIJIs1 pa3paboTOK peasibHbIX TPOEKTOB;

® BBISBICHBI BOBMOXXHOCTH JUIsl PEIICHUS psifia mpobiieM B 00pa3oBaHUU H
HayKe Ha OCHOBAaHMM OTPAXEHHBIX B OINHUCAHHBIX MOJENSIX MPEUMYIIECTB
TE€XHOJIOTUU OJIOKYEHH.

Teopernueckasi 3HAYMMOCTD MCCJIEIOBAHUSA 3aKIIIOYAETCS B CIICIYIOIIEM:

® OIIMCAHO TEKyIlee IPABOBOE TOJIOKEHUE KPHUIITOBAIIOT, BO MHOTOM
OTIPEICIISIIONIUX TIPABOBOE TMOJIOKEHUE KaK CaMOW TEXHOJIOTUU OJOKYEHH, Tak U
JIPYTUX TEXHOJIOTHA, TECHO CBS3aHHBIX C OJIOKYCHHOM;

® OMHCAaHO YCTPOWCTBO PAOOTHI TEXHOJOTUU OJIOKYEHH U TPHUHIIUIIOB
paboThl TexHOJOTMH cMapT-koHTpakToB © Initial coin offering (ICO),
UCIIOJIB3YIOMMNX OJIOKYEHH B OCHOBE CBOEH pabOTHI;

® BBISABJICHB BO3MOXXHOCTH TPUMEHEHHUS TEXHOJIOTMU OJIOKYEHH B
00pa3oBaHMM U HAayKe, KOTOPbIE MOTJIM Obl PEIIUTH P MpoOsieM B 3TUX cepax.

IIpakTHyeckasi 3HAYUMOCTb MCCJIEIOBAHUS 3aKJIIOYAETCS B TOM, 4YTO
OCHOBE OMHUCAHHBIX MOJICJICH BBISBJICHBI MOIXOJAbl K MPUMEHEHUIO TEXHOJOTHUH
OJIoOkueliH B O0Opa3oBaHWM M HAyKe M TPEANPHUHATA TOIMBITKA OIMPEICIHTD,
HACKOJIbKO BO3MOXXHBI pealM3alii Takux Mojened. JlaHHble HapaOOTKU MOTYT
0Ka3aThCs MOJIC3HBIMU ISl IPAKTUUECKUX pa3pab0TOK, UCIOJIB3YIOIIUX UX B CBOCH

OCHOBC.
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BBEJAEHHUE

CerogHs pa3BUTHE TEXHOJOTUI MPOUCXOTUT HACTOIBKO OBICTPO, YTO TOPOM
3aKOHOJATENbCTBA TEX WM HHBIX CTPAaH HE YCIEBAIOT 3a HUX CTPEMUTEIbHBIM
Pa3BUTHEM U POCTOM IIOIYJIIPHOCTH.

B cBA3M ¢ 3TUM €CTb BEPOSTHOCTH CHUTYyallud, INPHU KOTOPBIX MOTYT
BO3HUKHYTh HEKOTOpbIE TPYJHOCTH, CBS3aHHBbIE C OQHUIMAIBHON CTOPOHOM
BoIpoca. Hampumep, ¢ TOIyCTUMOCTBIO 3aHATHS JAHHOTO POJAA AEATEIbHOCTBIO.
Benp B Tex ke By3ax 3TOMy He 00y4aroT, paboTy, rje 6bl MOKHO OBLIO MOIYYHUTh
ONBIT, KakK CJIEACTBUE, TOXKE HE TakK IpocTo HauTtu. IIpuxomurcs mnoirydarsb
undopmanuio B Mutepuere.

[IpouCXOIUT 3TO B HEKOTOPBIX CIIydasX M3-3a CIIOKHOCTHM TEXHOJIOTHH,
KOTOpasi, K TOMY € €II€ U MOXKET MOAEPHU3UPOBATBHCSA, B JPYTHUX — U3-3a
HEJIOCTATKOB OIOPOKPATUYECKOW CHUCTEMbI, a HHOIZA JaXe H3-32 OMaCHOCTH
HaHecTH yuiepO yenoBeky. Ho 3TO yke OTHOCHTCS ckopee K BOIpocaM STHKH.
Takum oOpa3oM, rocyAapCcTBO 3aHUMAET BbKUIATENBHYIO MO3ULIUIO B OTHOIICHUU
pacIpoCTpaHsAEeMbIX HOBIIECTB, OLIEHMBAasA, KAaK MOJb3y, TaK W Bped OT HX
BBEJICHU.

B nono6HO# cuTyanuu, Korja A0 CHX MOp HET Y€TKOro peryJiupoBaHUs,
ceryac HaXOJATCA KPUNTOBAIIOTHI M TEXHOJOTHS OJIOKYEHH, HA KOTOPOM OHH
OCHOBAaHbI, 1 O KOTOPOH, COOCTBEHHO, IOMJIET PeUb.

AKTYaJIbHOCTh

Ha coyuanvno-neoazoecuueckom ypoeme cBsizZaHa C HEOOXOAUMOCTBIO
nepexoja K Hu(pPOBbIM TEXHOJIOTHSIM.

Ha nayuno-meopemuueckom ypoene oOycnoBlIeHa CTpeMIIEHHEM TrocCyaap-
CTBa K BBICOKOMY YPOBHIO TEXHOJOTUYHOCTH 00pa30BaHUS U HAYKHU, YTO SIBISETCS
Ba)KHBIM ACMEKTOM IOBBIIIEHUSI KaYeCTBA >KU3HU TpaxkaaH, 0OecrieueHus] SKOHO-
MHYECKOTO POCTa U HALMOHAIBHOIO CYBEPEHUTETa U OTPAKEHO B IPOrpamme

«IIudposas sxonomuka Poccum» [18].
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Ha rayuno-memoouueckom yposHe 3axkioudaetrcsi B AchUIMTE TEOpeTHYE-
CKHMX OMMCAHHUM ClIEHApUEB MPUMEHEHHUs TEXHOJOTUU OJIOKYEWH B 00pa30BaHUM U
HayKe, B KOTOPBIX 3TOT MPOIECC paccMaTpUBAJICS ObI C pa3HBIX CTOPOH U HA KOTO-
pble MOKHO OBLIO OBl OMEPEThCS MPHU pa3pabOTKe pealibHbIX MPOAyKTOB. JlaHHas
npo0yieMa CBs3aHA C TEM, YTO TEXHOJIOTHS SIBISETCS €l HOBOM, HEJOCTATOYHO
M3Y4YCHHONM W TPOTECTHPOBAHHOW B COBPEMEHHBIX pPEaTUsX M, KaK CIEJCTBUE,
HAXOJUTCS B COCTOSIHUM HEOIPEECICHHOCTH C IPABOBOM TOUYKHU 3PEHUS.

OTcro1a BOHUKAET Psii MPOTUBOPEYMIi.

Ha coyuanvno-neoazoeuueckom yposne: Mexay HEOOXOUMOCTBIO MEPEX0/ia
K IUGPOBBIM TEXHOJIOTHSIM W HE3HAHUEM STUX TEXHOJOTHUH HIUPOKUMHU CIOSIMU
HACEJICHUS.

Ha nayuno-meopemuueckom yposHe: MexXay BaKHOCTBIO IE€pexojla Ha
M(pPOBYIO0 SKOHOMHUKY U HEIOCTATOYHOM M3yYEHHOCTHIO TEXHOJOTHUU OJIOKYEHH,
KOTOpasi MorJia Obl CIOCOOCTBOBATH TOMY CKOpPEHIIEMY MEPEXOy.

Ha nayuno-memoouueckom yposne: ¢ OTHOM CTOPOHBI, 3aNHTEPECOBAHHOCTh
oOmiecTBa B TEXHOJOTUU OJIOKUYEHH, a ¢ Ipyrol — AedUIUT MOJpOOHO OMUCaH-
HBIX TEOPETUYECKUX MOJIENIEH, B KOTOPBIX ObLIN Obl OTpa)K€HbI CIIOCOOBI U acCTeK-
ThI TIPUMEHEHUSI TEXHOJIOTHH B 00pa30BaHUU W HAyKe W KOTOpHIE TIOMOTTH OBl B
INIOHMMAaHHU €€ YCTPOMCTBA U JAJIbHENIIETO Pa3BUTHSL.

IIpobGiema wucciaegoBaHusi 3aKIOYaeTCS B JePUIMTE TEOPETUUECKUX
ONMUCAaHUN TOJIXOJO0B K MPUMEHEHHUIO TEXHOJIOTUM OJIOKYEHH B 00pa30BaHUU U
HayKe.

KiroueBble MOHATHS HCCII€I0BAHUS

bumproiin (anrn. Bitcoin, oT bit — «OUT» U cOIN — «MOHETA») — MUPHUHTO-
Bas TUIATEXHASI CUCTEMA, UCTIONB3YIOMIasi OMHOMMEHHYIO €AMHMILY JIJIsl yuéTa ore-
pauuii ¥ OJHOMMEHHBIN MPOTOKOJ MEPEeAaUn TaHHbIX [3].

bnokuetin (anrn. blockchain unm block chain) — BeicTpoeHHas 1o ompee-
JAEHHBIM TIPaBUJIaM HEMPEPBIBHAS MOCIEI0BaTeNbHAS I[ENoYka OJIOKOB (CBSI3HBIM

CITUCOK), cojiepKaimux uHpopmaimio [4].
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Kpunmosanioma — pa3sHOBUIHOCTh ITUGPOBON BATIOTHI, CO3/IaHUE M KOH-
TPOJIb 32 KOTOPOH Oa3upyroTcs Ha Kpunrorpapuyeckux meronax [13].

Maiinune (¢ aHrI. mining — M00bIYa TOJIE3HBIX UCKOMAEMBbIX) — JeATeIhb-
HOCTH TI0 CO3/IaHUI0 HOBBIX CTPYKTYp (OOBIYHO peub HAET O HOBBIX OJIOKax B
Oyokueiine) st oOecriedeHuss (YHKIUOHUPOBAHUS KPUMNTOBAIIOTHBIX — IJIaT-
dopm [16].

Cmapm-kounmpaxm (C aHri. Smart contract — yMHBIH KOHTPAKT) — KOM-
IBIOTEPHBIN aNTOPUTM, MIPEAHA3HAYEHHBIN TS 3aKTIOYCHUS U TTOIICPKaHUS KOM-
MEpYECKHX KOHTPAKTOB B TEXHOJOTHH OJIOKUEHH [29].

Toxen (c anrn. Token — 3HaK, CHMBOJI; OTIO3HABATEILHBIN 3HAK; )KETOH) —
9TO €AMHUIIA CTOMMOCTH, BBIMYIIIEHHAS YaCTHOW OpraHM3aIuedl B cucrteMe OJOK-
yeiiH [41].

Xowuposanue (anrn. hashing) — npeoOpazoBaHre MaccMBa BXOJHBIX JIaH-
HBIX TIPOU3BOJIBHON JUTMHBI B (BBIXOJHYI0) OUTOBYIO CTPOKY YCTAaHOBIICHHOM JIJTH-
HBI, BBITIOJIHSIEMOE OIPEICIEHHBIM allrOpuTMOM [42].

ICO, Initial coin offering (C aHTI. — «IIEPBUYHOE TMPEIJIOKEHUE MOHET,
NEPBUYHOE pa3MEIIeHne MOHET») — ¢opMa MPHUBJICUCHUS WHBECTUIIMH B BUJC
MIPOJIaYKK WHBECTOpPaM (PUKCUPOBAHHOTO KOJIMYECTBA HOBBIX €IMHHI] KPUITOBATIOT
(TOKEHOB), OJIyYEHHBIX Pa30BOM UM YCKOPEHHOM amuccuent [71].

O0beKkT HcciaenoBanuss — o0Opa3oBaHUE W HayKa B UX IIUPOKOM AaCIEKTE;
MOAXOAbl K OpraHu3alud o0pa3oBaTeIbHOTO M HAY4YHOrO IIpolecca M
HETIOCPEICTBEHHO CaM IMPOoIiecc O0yUeHusI.

IIpeaMer wuccaenoBaHusT — TPUMEHECHHE TEXHOJOTHH OJIOKYCHH B
0o0pa30BaHHUU U HAyKe.

I'unmore3a mccjeI0BaHUsl 3aKJ0YaeTcs B TOM, 4YTO IIPHHIIMIIH,
3aJI0)KCHHBIC B TEXHOJOTWUU OJIOKYEHH, WMEIOT MOAXOAbl K TMPUMEHCHHIO B
00pa3oBaHUM U HAYKE C IEJIbI0 PEIICHHS psAjia Tpo0iIeM B 3THX chepax.

Ieanb uccjeq0BaHUsi — BBISIBUTH MOJXOJbI K NMPHUMEHEHUIO TEXHOJIOTHHU

0JI0KYeiH B 00pa30BaHUU U HAYKE.
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Ha ocHOBe BBIIBUHYTOM THUIOTE3bl U TOCTABICHHOW I€NH OBLIU
c(hOpMyIIMPOBAHBI CIEAYIONIUE 32JaYH UCCIeI0BAHUS:

1. TlpoBecTu aHaJIN3 UCTOYHUKOB IO TEME YCTPONUCTBA PAaOOTHI TEXHOIOTHH
OJIOKYElH, €€ NPABOBOrO TMOJIOXKEHUS U MPUHIUIOB pabdOThl TEXHOJIOTHH,
CBSI3aHHBIX C HEU.

2. Ilpomectn aHanW3 WCTOYHUKOB B OOJACTH TPUMEHEHHS TEXHOJIOTHUU
OJIOKYEHH B pa3auyHbIX cepax MeAaTeIbHOCTH C 1IeJIbI0 €€ IPUMEHEHUSI B 00pa3o-
BaHUU U HAYyKeE.

3. BblaenuTh OCHOBHBIE HAIlpaBICHUS TPUMEHEHHUS! TEXHOJIOTUHU OJOKYEH
B 00pa30BaHUM U HAyKe.

4. OmwmcaTh MOAXOAbI K TPUMEHEHUIO TEXHOJOTUU OJIOKYECHH B
00pa3oBaHMM U HayKe.

Hay4Hasi HOBH3HA MCCJIeIOBAHUSA 3aKII0YAETCS B CICAYIOIIEM:

® ONKCaHbl TEOPETUUYECKUE MOENU pealn3aluu ClieHapUeB MPUMEHEHHUS
TEXHOJOTMH OJIOKYeH B 00pa30BaHUM U HayKe, KOTOpPhIE MOTYT OBITh
WCITOJIb30BaHbI B KAYECTBE OMOPHI JIsl pa3pab0OTOK peaabHbIX IPOSKTOB;

®  BBISIBJIEHBI BO3MOXKHOCTH ISl pELIEHUs psija nmpodsieM B 00pa3oBaHUU U
HayKe Ha OCHOBAaHUHU OTPAKEHHBIX B ONMMCAHHBIX MOJIEIISAX MTPEUMYILIECTB TEXHOJIO-
U OJIOKYECIHH.

Teoperuyeckasi 3 HAYUMOCTDH MCCIEAOBAHUS 3aKITIOYAETCS B CIEAYIOIIEM:

® ONUCAaHO TEKYIlee IPAaBOBOE IMOJOKEHUE KPHUITOBAIIOT, BO MHOTOM
OTIPENICNISIONIUX TPABOBOE MOJIOKEHHE KaK CaMOW TEXHOJIOTUU OJOKYEHH, Tak U
JIPYTUX TEXHOJIOTUH, TECHO CBA3AHHBIX C OJIOKYEHHOM;

® OMHUCAaHO YCTPOMCTBO pPabOTHI TEXHOJOTUU OJIOKYEHH U TPHUHIIUIIOB
paboThl TexHoJoruk cmapt-kKoHTpakToB u ICO, ucnonp3yronmx OJIOKYEHH B
OCHOBE CBOE pabOTHI;

®  BBISIBJICHBI BO3MOKHOCTH IPUMEHEHHUS TEXHOJOTUU OJIOKYEH B 00pa3o-

BaHWM U HAayKe, KOTOPhIE MOTJIU Obl PEIIUTh PsiJ] MpoOJieM B 3TUX chepax.
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1 TEOPETUYECKHUE NTOAXO/AbI K UCCIEAOBAHUIO
CIIOCOBOB NPUMEHEHMUS TEXHOJIOI' MU BJIOKUYEIH B
OBPA30OBAHHUU U HAYKE

1.1 Onucanue 0JIOKYEHHA M TEXHOJIOT Ui, HCIOJIbL3YIOIIUX OJIOKYEHH B

OCHOBe CBoOeil padoThI

1.1.1 Onucanue UCTOPHUHU PA3BUTHS U YCTPOICTBA padOThl TEXHOJIOTHH

OJIOKYEeHH

B 2014 rony Ha caiite Bitcoin Magazine aBropom Kenom I'puddurom, sB-
JSOMMMCS coyupenuTesneM komnanuu Dinero Limited, koTopas mpeacTaBisieT u3
cebst iatopmy ¢ 60raTeiM MHCTPYMEHTapUEM Ji1 oOMeHa IIU(pPOBBIMH BaIOTa-
MU, pa3MmeleHa craths [48], rie ucropus O6J0KueiHa paccMaTpPUBAETCS C MEPUO-
JIOB JI0 MOSIBJICHUSI IEPBOM KPUIITOBAIIOTHI, HAUMHAS C UJIEH, OTJAJICHHO HAIlOMU-
HAIOLINX TO, YTO MbI BUJIUM ceifuac.

OTta ke cTaThsl B JaJbHEHIIeM Oblia NepeBe/ieHa U UCTOoIb30BaHa APpTEeMOM
I'enkuabiM 1 AniekceeM MuxeeBbiM B kHHTe «biokuelin: Kak 3To paGoTaeT u 4To
KT Hac 3aBTpay [8, c. 24-23].

OcHOBBI KpUNITOBATIOT ObLTH pa3paboTanbl B 1992 rony xkubeprnaHkamMu —
He(OpMaIbHOU TPYIIION JTF0/ICH, 3aMHTEPECOBAHHBIX B COXPaHEHUN aHOHMMHOCTH
U uHTepecyroumxcsa kpunrorpadpueit. B 1993 rony amepukanckuil mporpaMMucT
Opuk Xbi03 3a8BWJI O BO3MOXKHOCTU oOecrieueHus: KOH(UIESHINATbHOCTH COBEp-
[IAEMbIX IUIATEKHBIX OINEpalMid IMyTeM MHOTOATAMHOTO IM@poBaHUsL. 3aTeMm
B 1994 romy amepukaHCKUU ydeHbIH U WHXKEHEp W3 Kopmopaiuu Intel TumoTn
Mbii B ctathe «Bompock! u otBeThl 0 Kpunironanke» (The Cyphernomicon) onucan
OCHOBHBIE XapaKTEPUCTUKH TaKOW CHUCTEMBI, B TOM 4YHUCJIe O€30MacHOCTh HEeOTCle-
KUBAEMBIX TpaH3aKIMH depe3 uX MHU(PpOBaHUE, a TaKXKe TPaH3aKIUU, TPOBOJIHU-

Mble 0€3 TOoCpeTHUKOB. JIJisi peanu3anuu 3TUX UJIeW Halo ObLIO CO3/1aTh HOBBIM
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MEXaHHU3M PacyeToB, HE 3aTparuBaroIuil OaHKOBCKHUM cekTop. Bait [lai, onucas-
T KOHIICTIIIUIO KPUTITOBATIOTHI b-money B 1998 roxy, nmpemioxu, o CyTH, pe-
QJIbHBIN CcTIOCO0 MCHIOJIHEHMs YCIOBUH JOrOBOpa MEXAYy aHOHUMHBIMHM Y4aCTHH-
kamu. A Jlesun Yaymy uzo6pen «cnenyro noanuchky». M nmume coycrs 10 ner, no-
ceJle HEM3BECTHBIM 4YeNOBEeK (WM rpylnna Jiroaei) noj nceBgoHumoMm Caromu
HakamoTo BbIBeNl B MyOJMYHOE MPOCTPAHCTBO LHU(PPOBYIO BamoTy buTKOIH,
onyOnukoBaB crathio «Bitcoin: A Peer-to-Peer Electronic Cash System» [75] B
cnucke pacceuiku o kpunrorpadpuu  (The Cryptography Mailing list)
metzdowd.com. B cTaThe onuceiBaeTcs ACHIEHTPATU30BAHHOE PEIICHUE C UCTIOb-
30BaHUEM HUJICW MUPUHTOBOM CUCTEMBI, KpUNTOrpaduu, MaTeMaTHUECKUX MPaBHIL,
TaKHUX, KaK Hallpumep, Joka3zareiabcTBO padoThl (Proof-of-Work) u oOumx npasun
MPOBEICHUS TPAH3aKUUNA MEXIY YYaCTHHUKAMU CUCTEMBI. JlaHHOe pelieHre moy-
YIJI0O Ha3BaHUE OJIOKYEWH OMTKOMHA. DTO COOBITHE U CTAJO0 OTHPABHOM TOYKOM B
pa3BuTHU TexHoJsioruu [48], [8, c. 24], [26], [24].

Ha Texymmii MOMEHT Ha CBET NOSIBUJIOCH OTPOMHOE KOJIMYECTBO APYTHX
KPUIITOBAJIOT, allbTEPHATUB OWUTKOWHA, HA3bIBAEMBIX AIbMKOUHAMU, YTO CBUJE-
TEIbCTBYET 00 OrPOMHOM MOMYJISIPHOCTH JAHHOTO croco0a oOMeHa CcpeJcTBa-
MH [8, c. 25].

Tak, Hanpumep, no coctosauio Ha 18 gexabpst 2017 roma kamuTamu3arus
BaIOTHl OWTKOWH coctaBmsia 320 wmupa  mosiapoB (MO AaHHBIM - OUPKH
CoinMarketCap) [59]. lnsa cpaBHeHus kanutanuzanus ExxonMobil, kpynHeitiieit
aMEpUKaHCKOW KOMMaHuHU, 1o cocTtosHuio Ha 4 kBaprtan 2017 roga pasBna 350,6
MJIPJ, JOJUTApOB [2].

[TockonbKy OJOKYEMH — 3TO JOCTATOYHO HOBAs M €IIE Pa3BUBAIOIIASCH
TEXHOJIOTHsl, 0(UIIHMATBHOTO U UCUEPIBIBAIOLIETO ONPEACIICHUS €l HET.

B cBoeii knure A. C. I'enkun u A. A. MuxeeB kacarotcs Boripoca (hopMyJiu-
POBKH M IIPUBOJSIT HECKOJBKO TPAKTOBOK MOHSTHS, AAOLIUE P AeATeNei, u3y-

YaUMX JaHHYI0 TEXHOJOTHIO [8, ¢. 88-92].
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Bbaoxueiin (anrn. blockchain wnm block chain) — BBICTpOEHHas 110 OIpee-
NEHHBIM TIPAaBWJIAM HETPEPBIBHAS TOCIICIOBATEIbHAS I[EMOYKa OJIOKOB (CBS3HBIM
CITUCOK), coJiepkamux uHpopmanmio [4].

TexHonorusa HaJAeKHOTO PACHPECICHHOTO XpaHEHHsI 3auceil 000 BCeX KO-
r1a-1M00 COBEPIICHHBIX TpaH3aKIMIX. biIokuelH mpencTaBiseT coOOM IENnoYKy
0JIOKOB JTaHHBIX, 00BEM KOTOPOU MOCTOSHHO PACTET MO Mepe JA00aBICHUS HOBBIX
0JIOKOB C 3alMCSIMU CaMbIX IMOCJIEIHUX TPaH3aKUUNA. DTO XpOHOJOTHYECcKas 0aza
JAHHBIX, T.€. Takas 0aza JaHHBIX, B KOTOPOM BpeMsl, KorJa Obliia CAeIaHa 3alucCh,
HEpa3pbIBHO CBS3aHO C CAMUMU JaHHBIMH, YTO JIEIAET €€ HEKOMMYTaTUBHOM [24].

JlaHHBIE TIPENICTABJICHBI MOCJIEI0BATEIBHOCTBIO 3aMKUCEN, KOTOPYIO MOKHO
JIOTIOTHSAT. 3allMCl BMECTE C BCIIOMOTATeNbHON MH(pOpMaNUe XpaHaTcs B 0J0-
Kax. bioku XpaHsaTcs B BUIE OOHOCBSI3HOTO cnvcKa. Kak/iplii y4aCTHHUK MpeaCTaB-
JieH y370M (node), KOTOphI XpaHUT BECh aKTyaJlbHbIM MAacCCUB JAHHBIX M KOHTaK-
TUPYET C IPYTUMHU y3J1aMH. ¥Y3JIbI MOTYT JOOABJISATh HOBBIC 3aMKMCH B KOHEII CITHC-
Ka, a TaKXKe COOOIIAIOT APYT IPYyTy 00 UBMEHEHUSX CIrucKa [24].

Ternepb pacCMOTPUM MEXaHU3MbI, C TOMOIIBI) KOTOPBIX OCYIIECTBIISACTCS
JaHHAs IeITeIIbHOCTh, U T€ XapaKTEPUCTUKHU, KOTOPhIE 00eCredeHbl JaHHBIMUA Me-
XaHU3MaMH.

B cBoém caiite Annepc bpayHBOpT peann3oBai JIEMOBEpPCHUIO OJIOKUYEHHA,
KOTOPYIO MOXKHO «IOIIYNaThy U MOHATH, KaK 3Ta TEXHOJIOTHS paboTaeT [56].

B Bujeo oH paccka3biBaeT 00 €€ YCTPONCTBE, HAUMHAs C TaKOI'O IMOHATHS
KaK X3IIUpoBaHue Ha nmpuMepe xam-pyakimn SHA256.

He Oynem yrnyOnsThcs B mpoliecc paboThl 3TOM (yHKIMHU, a JIMIIb pac-
CMOTPUM OCHOBHBIE €€ KOMITOHEHTHI, 0003HAYCHHBIC HA PUCYHKE 1.

XdBmupoBaHue WM XelIMpoBaHue (aHri. hashing) — mupeoOpa3zoBaHUe
MaccHBa BXOJIHBIX JAHHBIX MTPOU3BOJIbHOU JJIMHBI B (BBIXOJAHYIO) OUTOBYIO CTPOKY
YCTAHOBJICHHOM JIJIMHBI, BBITIOJIHSIEMOE ONPEICIEHHBIM allTOPUTMOM [42].

DyHKIMSA, BOIUIONIAIONIAS AJTOPUTM U BBINOJHAIONIAS MPeoOpa3zoBaHue,

HAa3bIBACTCA «X3M-PyHKIUEN» 1 «PyHKIMeH cBEPTKM» [42].
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Hcxomnble aHHbBIE HA3LIBAIOTCS BXOAHBIM MaCCUBOM, «KJIIOYOM) HIIH «CO-
o0IIeHHUEM)).
Pesynbrat mpeoOpa3zoBaHus (BBIXOIHBIC IAHHBIE) HA3BIBACTCS «XIIIEM),

«X3-KOAOMY, «X3MI-CYMMOI1», «CBOAKOM co001enuns» [42].

ISHA256|Hash

Data: X3W-PYHKLUM

Hash: \ 2. Maccue BXO4HbIX AaHHbIX

I e3b0c44298fclcl49afbf4c8996fb92427ae41le464 I

3. Xaw (xaww-Kop) /

Pucynok 1 — KoMIOHEHTBI XAIIMPOBAHUS

[IpencraBnennsiii HIKe HaOop cumBoJOB B mojie «Hash» sBrnsercs yHu-
KaJIbHBIM ISl 33/1aHHOTO Ha0Oopa BXOAHBIX JaHHbIX 1oist «Datay. OH Takxke MOKeT
OBITH MOJTYYEH JJIs JTF0OOTO IPYroro Habopa BXOIHBIX JTAHHBIX.

Opnako mpouecc oOpaTHOTO HM3BJICYEHHS] BXOAHBIX JAHHBIX C IOMOIIBIO
MMEIOLIET0oCs XAII-KOoAa SBJSETCS 3a1adeil, TpeOyromeld OoNbIIuX BbIUNACIUTENb-

HBIX MOIITHOCTEM [24], [21].
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B 610ke wcmosib3yeTcss TOT K€ MPOIECC XAUIMPOBAHUSI, OJHAKO BXOHBIC
JAHHBIE Pa3JIeJICHbl HA YEThIPE CEKIUU (PUCYHOK 2):

e «Block» — HOMEp 6110Ka B 11ETIH;

e «Nonce» — ciyyallHOE YMCJIO, KOTOPOE T€HEePUPYETCS IS MOJydeHUs
TAKOTO X3I11a, KOTOPBIA yIOBIETBOPSUT OBl 3aJ105)KEHHBIM pa3pabOTYNKaMU YCIOBH-
SIM;

o «Datay — HabOp TaHHBIX;

o «Prev» — xam1 npeapiayiiero 6Joka B LEMH.

Blockchain Demo
Block: # 1
Nonce 113146
Data
Prev: 0000000000000000000000000000000
Hash: 000015783b764259d382017d9%1a36d2

Pucynox 2 — Cxema 0110Ka 1ienu
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ba3oByr0 Mozenb pacnpeleneHus NaHHbBIX B CHCTEME, NOCTPOCHHOW Ha
0JIoKuYeliHe, MOKHO TPEJCTABUTh B BHJIC CJICIYIONIEH MOCIEIOBATEIHPHOCTH ICH-
CTBUM:

1. HoBas TpaH3akuusi OTCBUIAETCS BCEM Y3JaM CETH, CETh IOCTPOEHA IO
MPUHIUITY TUPUHTOBOM CETH, TPAH3AKIMS MOMNaaeT B MyJl HeoOpaOOTaHHBIX JaH-

HBIX Ha 3TUX y3JIax (PUCYHOK 3).

= i

A
[ ~v
1
[

- Pool

----- .
= —
L\

y S— )
- 0~ -+
1 ~
~
~
! ~
 A— (a—

Pucynok 3 — JloGaBiieHue TpaH3aKIMH B yJ1 HEOOpaOOTaHHBIX TPAH3AKIIUN

2. OmnpeneneHHbIC Yy3/bl, 3aHUMAIOIINECS MAWHHHIOM (J€ATEIbHOCTh IO
CO37IaHUIO0 HOBBIX CTPYKTYpP (OOBIYHO pedb MAET O HOBBIX OJIOKax B OJOKYEHHE)
JUIsl oOecrieueHns] PYHKIIMOHUPOBAHUS KPUITOBATIOTHBIX IATGOpPM) (Ha pUCYHKE
3 OTMEUYEHBI CepbhIM IIBETOM), JOOABISIOT TPAH3aKIMH, PACIOJIOKEHHBIE B ITyJe
HEe0OpaOOTaHHBIX JAaHHBIX B OJIOK (PUCYHOK 4).

3. Kaxnplii maitHep uieT Takoe 3HadeHue nosst «Noncey, Mpu KOTOPOM
X311 OJI0Ka yAOBIETBOPSI Obl 3a/laHHBIM pa3pabOoTUYMKaMH YCIOBUSAM (B OJOKuEH-
He OMTKOMHA yCJIOBHMEM ObLIO HaJW4ue B Hayaje XdIia 0JIoKa OMpeeIeHHOTO KO-
JMYeCTBa HyJIeH), TaHHas olepallys Ha3blBaeTcs MoATBepxaAeHneM padoTsl (Proof-
of-work). Tak >xe Ha JaHHBIH MOMEHT MOSIBUWICS JAPYroM croco® MOJITBEPKICHUS
npaBa Ha OCYIIECTBICHUE OIEpAIMH M0 BHECEHUIO 0JI0Ka — METO]I TIOITBEPIK/Ie-

uus nonu (Proof-of-stake). O6a metoga OyayT pacCMOTpPEHBI TTO3XKE.
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4. TlepBbiii MaitHEp, MOJYUYUBIINK yIOBJICTBOPSIONIUNA YCIOBUIO XA OJI0-
Ka, OTIPaBISIET OJIOK JAaHHBIX BCEM YYaCTHUKAM CETH, a CaM MaiHep IMOJydaceT
BO3HarpaxjaeHue 3a nobasienue 6oka (pucyHok S5). He kputudano, ecinu 610K 1Mo-
Jy4aT HE BCE Y3JIbl, KaK TOJIBKO Y3€ll, MPOMYCTUBIINNA OJUH U3 OJOKOB, MOJIYYUT

y’Ke€ CIEIyIOIUI 32 HUM, OH 3alpPOCUT HEAOCTAIOIIYI0 MH(POpPMAILHIO, YTOOBI 3a-

INOJIHUTD O‘ICBI/I,Z[HBII\/'I IMPOITYCK.

Block

o] '
E; ﬁ§§§ EE ﬁ§§§ Block: 8 1

L =

Nonce:

Data:
Pool

[ormcionz] | —

- =

COIrn
Hash:
ﬁEBE

/ — =L / e—

Pucynok 4 — JloGaBiienue myna HeoOpaOOTaHHBIX TPaH3aKIHH B OJIOK

e, Block

-

(S

:
i

PucyHok 5 — BelunciieHue Xa1a 1 OTIIpaBKa €ro ApyruM y3JIaM Ha IPOBEPKY
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5. VY371bl, NONy4YUBLINE NAHHBIA OJIOK MPOU3BOAAT MPOBEPKY HA KOPPEKT-
HOCTb TPaH3aKLIHUA U OTCYTCTBHE TaK Ha3bIBAEMOW JBOMHON TpaThl (PUCYHOK 0).

Ecnu 6510k HE TPOXOAUT MIPOBEPKY, OH OTOPACHIBACTCA.

Block

Block: # 1
T
-
oooo
1B Nonce: I 11316 |
(— ) (A—

i

ig Transaction 3
(— ]

=y = e
[]ﬂl:lﬂ

Pucynokx 6 — IlpoBepka 6moka

6. Ecnm nocrturaercs coriacue mo KOPpPEeKTHOCTH OJ0Ka, MaiiHEphl 100aB-
JSIOT €r0 B IETMOYKY W HAYMHAIOT padoTaTh HAJ HOBBIM OJIOKOM JITaHHBIX, OCHO-

BaHHOM Ha X3III€ TOJILKO YTO TOOABJICHHOTO 0J0Ka (PUCYHOK 7).

Blockchain

Block: #

Nonce: I 11316 |

Data:

o

5783b764259d382017d91a36d2

Pucynok 7 — JloGaBneHue 010Ka B IIEMOYKY
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[Tockonbky B (opMUpOBaHUM XdIlIa TEKYIIEro OJOoKa, MOMUMO JAPYTHUX
BXOJIHBIX JTaHHBIX, YYacCTBYET, B TOM YHCIE, U X3II Mpenapiaymero 0jgoka, o0oe
M3MEHEHHUE JIIOOBIX BXOAHBIX JAHHBIX MPEIbIIyIIEero OJI0Ka MPUBEAET K U3MEHe-
HUIO KaK MpeabIAYyLIEro X31ia, TaKk U Xd1a 0J0Ka, CIEAYIOMIEro 32 HUM, KOTOPBIH
M3-3a 3TOTO MEPECTAHET COOTBETCTBOBATH 3aIaHHOMY YCJIOBHUIO, & CJIEIOM 32 HUM
HEKOPPEKTHOM CTaHET W BCs Mocieayromas 1emnb. bonee Toro, uem crapee 010K B
LIETIH, TEM CJIOKHEE €r0 U3MEHUTD.

Nudopmanus o TpaH3aKIMIX HE IEPEIacTCsl B OTKPHITOM BHJIE, HHAYE KaXK-
AbIA ObI CMOT CO3/1aTh TPAH3AKIHIO, IIPEICTABUBILINCH) B CUCTEME JAPYTUM Yeso-
BEKOM, M TaKUM 00pa3oM OTIIPaBUTH BCE CpelcTBa camoMy cebe. JlanHble 00 OT-
MpaBUTENSIX U MOIydaTeNsix MpeoOpas3yroTcs B HeuuTaeMblii Habop cumBojoB. 1
BOT KaK 3TO IPOUCXOJIUT.

Kaxxnpiii ydacTHUK CeTU MPU PETUCTPALIMU B HEW U YCTaHOBKE HEOOXOAMMO-
ro MpOrpaMMHOI0 OOecreueHus Ha pabodyl0 CTaHLUIO T€HEPUPYET CIIydaiHbIi
Ha0op uucen (MPUBATHBIM KIIIOY), C MOMOIIBIO KOTOPOro (hopMHUPYETCS IPYTroM,
Oonee cNOKHBIA HAOOpP CHMBOJIOB (MyOJWYHBIA Kit04d) (pucyHOK 8). IlomyuuTts
MPUBATHBIN KJIIOY U3 MyOJIMYHOTO HEBO3MOKHO, MOCKOJIbKY €ro JJMHA OYEHb Be-

JIMKa U Tpe6yeT OI'POMHBIX BBIYHCIUTCIIBHBIX MOH_[HOCTef/'I.

Blockchain Demo: Public / Private Keys & Signing

Public / Private Key Pairs
Private Key
3602980977560031527972367780215973463822503838405764608545064160491362493286

Public Key

04b510a7848£82£9648c7%9a4ad29£509e2£795823e3d404b50cTca558ec28e42bccdadf80£85bd9756cbeS0cB7

Pucynox 8 — IlpuBaTHBIN 1 MyOJIMYHBIN KITIOYX

[IprBaTHBIN KIIOY NPHUHALICKHUT TOJBKO TOMY IIOJIB30BATENI0, KOTOPBIN

creHepupoBai ero. OH He y4acTBYET B TPAH3AKIUAX, U €r0 HE CIeyeT pasria-
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maTh HUKOMY. OH CIIYXKHUT JUIsl OCYIIECTBICHUS TOIIMUCH TPAH3aKIUU, OJHAKO B
OTKPBITOM BUJIE HE niepenaercs [21].

Jlnst Toro, 4ToOBI OTHPABUTH TPAH3AKIMIO, KaXKIbIH TMOJIB30BATENb OCY-
IICCTBJISACT MOANUCh. B OTHpaBUTENSIX OH BBOJUT CBOUM ITyOJIMYHBIN KITFOU IS
0003HauEHHUs CBOETO KOIIENbKa, B MOMydaTesaX MyOIMYHBINA KIFOY TOTO KOIIEb-
Ka, Ha KOTOPBIN TpeOyeTCsl MEPEeBECTH CPEICTBA, U CYMMY, KOTOPYIO JKeJaeT mepe-

BECTH (PUCYHOK 9).

Blockchain Demo: Public / Private Keys & Signing

Transaction
Sign Verify
Message
% 20.00 From: 04b510a7848f82f%645c7%a: = 04cc955bfie35%ccTebbbte

Private Key

3602980597756003152797236778021597346382250383840576460854506416045136249328¢6

Message Signature

3045022100d5788af67e84867a6d%a%a7296344bb4b7b93d353b3e002e9%e2aeeba9¢cbl7cbl102200434137d6b18

Pucynox 9 — Iloanuce TpaH3akuuu

Ha ocHoBe 5THX BXOIHBIX TaHHBIX U MMPUBATHOTO KJIFOYa (POPMHUPYETCS MO/~
MKCh, & 3aTEM OTIIPABISETCS IPYTUM YIaCTHHKAM JJIsl IPOBEPKH M BHECEHUS TPaH-
3aKIUU B OJIOK.

Mmes moamuch W BCe BXOJHBIE JaHHBIEC, KaXKIBIA I10Jb30BaTEIb CHCTEMBI
MOJKET MPOBEPUTH, YTO TPAH3AKIUSA, KOTOPYIO IMBITAIOTCS BHECTH B OJIOK, MOIIH-
caHa I10JIb30BaTeIeM, UMEIOIIMM JOCTYI K pealbHOMY MPUBATHOMY KIIFOUY (pHUCY-
HOK 10).

Taxkum 00pa3om, OJIOKUEHH YK€ HE UMEET MEePCOHABHBIX JaHHBIX O JIMIAX,
MepPEeArONINX CPEACTBA TOMY WM WHOMY JIMITy, @ MMEET JIUIIh HEKHEe KITIOYH,
IIPEICTABIISIONINE COOOM KOIIEIBKH, 32 KOTOPHIMH HAXOATCS TE WM WHBIC JIMIA U

MOJMKUCH K K0 TpaH3akIuu (pucyHok 11).
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Blockchain Demo: Public / Private Keys & Signing

Transaction

sign | Verify
Message

% 20.00 From: 04b510a7848£f82f9645c7%a: = 04ccS55bf8e35%cc7ebbbba:
Signature

3045022100d5788af67e84867a6d%9a%a7296344b64b7b9d353b3e002e5%% 2aceba9cbl7cbl102200434137d6b18

Pucynok 10 — IloaTBep kaeHre NOANUCH TPAH3aKIUU

Blockchain Demo: Public / Private Keys & Signing

Peer A

Block: Block:

# 3 # 4

Monce. Nonce:

7E8864 63022

Coinbase: Coinbase:

5 100.00 > 04felbe031bcTab4d900££0 3 100.00 > 04felbel31bc7a54d900££0
= Tx:

$ 10.00 From: 042222d7af34. | -» 04d408095323" $  15.00 From: 04d4080959e3  -» 0451d4a9cdda:
Sig: | 304402206866c204£14735649c4d6la%55afedcladfcdlef231 Sig:  3045022100fdfc2534ba49clc3f947e4d2%9ac5£54442cele031
5 5.00 From: 041c377677bb == 04d4080959e3" $ s5.00 From: 042222d7af34: | > 041c377677bbi
Sig: 3046022100b2a6832f250d79fbb600204f56e11436ef742a9¢c3 Sig: 304402200b8d07fe4949a8eb958262d1fe579a5f0f96c2bdela
5 20.00 From: 04997ac426a5 - 040b4c84f02b: $ 8.00 From: 04ccl1T7del293:0 - 04d4080859e3"
Sig: 30440220182%96b324df98af5fc2f0b0e009730ffe9634a62dE Sig: 30440220665c64cB5882£75d7622995726a8052d4999f8ad183
Prev: Prev:

00007dcbbcaT2607746138920c2213£34d21368b5Sbf5faB0bcb2 6b4bd 000029e2a5d6100c1fa23580671cc4f3bca3ciBlE80d0E55e49f%e48a
Hash Hash:
0000a%e2a5d6100c1fa23580671cc4f3bca3c58180d0f55e49f9%e49a 0000e0e3d78d093313f15936fb3d08L06b2bd095044342alcE96a3ee

Pucynox 11 — Cxema nienu 6J10KOB ¢ MyOJUYHBIMU KIIFOYaMHU M MTOAMUCSIMU B TPAH3aKLIUAX

Kak yxe ObuIo cKa3aHO BBILIE, JTH00O0E Majieiiliee N3MEHEHUE BXOIHBIX JIaH-
HBIX, OyJIb TO HOMEp KOILIEJNbKa OTHPABUTENS WJIM MOJIydaTess, MeperaBaeMble
CPEICTBA WJIM IMOANUCH, MTHOBEHHO MPUBEAET K MU3MEHEHUIO KOHEYHOTO X3Ila U

HEKOPPEKTHOCTH BCEH LIETIN.
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X511 B 3TOW CXeMe — 3TO MpeoOpa3oBaHHBIA C MOMOIIBIO XAUI-PYHKIUU
MacCHB JIaHHBIX. B ciyuae KpumToBamioT — 3TO mHOOpMAIUsS O TpaH3aKIUH, B
0oJiee CIOKHBIX CUCTEMaX — 3TO MH(popMaIis 00 YMHBIX KOHTPAKTaX M aKTyallb-
HOE COCTOSIHME MPOrpaMMHOTO KOJ/1a, BHECEHHOTO B OJoKueiiH. B pesynbrare mnpe-
00pa3oBaHMs MBI MOJTy9aeM MPAKTHYECKH YHUKAIBHYIO, KPOME CITy4aeB KOJUTU3HMA
X3IIUPOBAHUs, OYKBEHHO-YHCIOBYIO CTPOKY, KOTOpasi XapaKTepu3yeT HauajabHBIN
3JIEMEHT, HO HE MOXKET OBITh MpeoOpa3zoBaHa B 00paTHYIO cTopoHy. CoueraHue
MCIIOJIh30BAHUS OTKPBITHIX M 3aKPBITHIX KIIFOUEH COBMECTHO C X3IIMPOBAHUEM JACT
TEXHOJIOTHUHU OJ0KYEeHHA BICOKMI YPOBEHb O€30MaCHOCTU XpaHEHUsI TaHHBIX [24].

Ecau onuH u3 MaifHepoB mbITaeTcs J00aBUTH OJIOK, HE COOTBETCTBYIOIIUIMA
JTAHHOMY TPABHITY, TO TaKOW OJIOK aBTOMAaTHYECKH OTKJIOHSETCS APYTMMH y4acT-
HUKaMH ceTh OnokdeitHa. UToObl MaliHep cMor J00aBUTh HE BalUIHBIA OJIOK,
HEO0OXOIMMO M3MEHHUTH XJII BCEX MPEIbIIYIINX OJIOKOB, BIUIOThH JIO TaK Ha3bIBac-
MOT'O «Te€HEe3UC-0JI0Ka» — MepBOTo 0JI0Ka B cucTeme. JlaHHBIN 010K 0OBIYHO 3aj1a-
eTcs pa3paboTyukamMu cUCTeMbl. M3 ATOr0 BO3HUKAET OJIHO W3 CYIIECTBEHHBIX
CBOMCTB TEXHOJIOTMH PACIPEICIICHHOTO peecTpa — MOMaBilas B EMOYKY OJIOKOB
uH(pOpMaIUs HE MOKET OBITh U3MEHEHAa TOCT(PAKTyM [24].

BBuay Toro, 4to B mpoliiecce MallHUHTa TMOJIb30BATENIN CTAIN 00BEAUHATHCS
B TPYIIbI, HA3bIBAEMBIC MY/AMU, TIOSBIIACH BO3MOXKHOCTH TEpenucaTh HETaBHO
n00aBJICHHBIN OJIOK, OHAKO ATO TAKXKE SIBISETCS TPYTHOBBITIOJHUMOMN 3a/layuei,
MOCKOJIbKY B TAKOM CJIy4ae BCE paBHO MPUXOJIUTCS OOPOTHCS ¢ BBIUUCIUTEIIbHBIMU
MONTHOCTSIMU BCEH OCTabHOM ceTH [21].

Heobxonumo ckazath, 4To A00aBJICHHME HOBBIX OJIOKOB MaiHEpaMmH MPOHUC-
XOJIUT TIO OMpEAENICHHbIM MpUHIUIAM. [[aHHbIE TPUHITUIBI OBUTH BBEICHBI B CH-
CTEMy JIJIsl yBEIMYEeHHsI 0€30MacHOCTH OJIOKYEHA U B TO kKE BpeMs 00ecTeueHUs
JEIICHTpaIU3alil CUCTEMBI [24].

Ha nanHbBIii MOMEHT CYIIECTBYIOT JBa OCHOBHBIX MPHUHIIMIIA, IO KOTOPHIM B
CHUCTEME JIOCTUTAeTCs KOHCEHCYC MO J00aBJICHUIO HOBOTO OJIOKa B OJIOKYEHH —
ATO JI0KA3aTeNbCTBO MpojeanHo pabotsl (Proof-of-work, unu PoW) u nokasza-

TenbCcTBO onu BaaaeHus (Proof-of-stake, unmu PoS) [24], [44].
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CylmecTBYIOT TaKXe€ W JIpPYyrue alrOpuTMbl, IO KOTOPBIM IMPOUCXOIUT J10-
OamjieHHE HOBOTO 0JIOKA, HO OMMCAHHBIC BHIIIE SBIISIOTCS OCHOBHBIMH U HanboJee
UCTIONB3yeMbIMU [44].

B cBsa3u ¢ TeM, yTo 0€30IacHOCTh OJIOKYEHHA HE IoJlaraeTcs Ha €IUHBIN
YAOCTOBEPSIOMINM IIEHTP, TaKOH, HalpuMep, Kak OaHK, C e€ro MHPPacTPyKTypou
0€30MacHOCTH, TO KaXIbld M3 Y3JI0B JIAaHHOW CHCTEMBI HE 3HACT alpHOpH, KakKas
Bepcus 0a3bl JaHHBIX SBIAETCS ACHCTBUTENBHOM [24]. BakHO y4ecTh TO, 4TO pe-
ecTp OOHOBIISIETCS HAa BCEX KOMIBIOTEPAX B CETH OJHOBPEMEHHO C OMPEICICHHBIM
MHTEpBaJIOM BpeMenH [21].

B Gokueiine OuTKOMHA 0€30MaCHOCTh CETH IMOJaraeTcs Ha alrOpUTM JOKa-
3arenbcTBa pabotel (PoW) B mporiecce maiinunra 01okoB. Kaxapiid y3en, sxenaro-
MM PUHUMATh YYacTUE B MPOIIECCE MANHUHTA, JOJKEH PEIIUTh BEIYUCIUTEIBHO
CIIOXHYIO 3aJlayy, 4TOObl rapaHTHpPOBATh NEUCTBUTENBLHOCTh Osioka. Harpama 3a
pelleHre aBTOMAaTHYECKH HAYUCIISIETCS MaitHEPY HOBBIMHM OUTKOMHaMHU [24].

Ecnu Oyner mpoucxonuTh ataka Ha 0a3y JaHHBIX OJIOKYEWHa, aTaKyIOIIHii
JIOJDKEH PelIuTh Ty K€ 3a7ady, 4TO U OCTaBINAsICS 4acTh CETH, T.C. aTaka OyaeT
YCIELIHOM, TOJIBKO €CJIM aTaKyKOUIUMKA CMOXET IPUBJICYb 3HAYUTEIIbHBIE BHIUNCIIN-
TeJIbHBIE pecypchl [24], [21].

OYHKITMOHUPOBAHNUE MPOTOKOJIA OMTKOWHA TaKOBO, YTO O€30MaCHOCTh CETH
NOAACPKUBAETCA CIIECIYIOIIUMU pecypcami [24]:

® crHenuaIM3upoBaHHOE 00OPYIOBAHME VISl IPOBEICHUS BEIUUCIICHU;

® JJICKTPUUYECTBO, HEOOXOUMOE JIJIsi pabOThl 000PYI0BAHUS.

OT10 nemaetr OUTKOWH HEIPHEKTUBHBIM C TOUKH 3PEHUS TOTPEOICHUS pecyp-
coB. Jlns yBenuueHUs CBOEH JIOJM BO3HATrpaXKJICHUs, MalHEphl B CETH OUTKOWMH
BBIHYKJIEHbl y4acTBOBAaTh B «TOHKE BOOPYKEHHI», TO €CThb HCIIOJIb30BaTh BCE
OompItie pecypcoB st MaitHUHTA. C OJTHON CTOPOHBI, 3TO JEIaeT CTOMMOCTh aTaKH
Ha OMTKOWH HETOMEpPHO BhICOKOM. C APYToid, SKOJIOTUYECKOe HEeNpYKeToone OuT-
KOMHa MPUBEJIO K BOSHUKHOBEHHIO MPEJIOKEHUN TTOCTPOUTH MOJA00HBIE CUCTEMBI,
KOTOpBI€ TPeOYIOT HAMHOTO MEHBIIIE pecypcoB [24].

Pemennem nanHoi mpoOiemMbl cTaja METO, OCHOBaHHBIN Ha alrOpUTME MO/I-

tBepkieHus aoiu (PoS). Unes moarBepsxieHus 101 TaKOBA: BMECTO BBIYHMCIIH-
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TEJIBbHON MOIIHOCTH, BEPOSITHOCTh CO3/1aTh HOBBIM OJIOK M MOJYyYUTb COOTBET-
CTBYIOLIEE BO3HArPaXKJACHUE MPOMOPIHMOHAIBHOE J0JI€ BIAJCHUS MOJIb30BATENS B
cucteme [24].

Jlornyeckoe 0OOOCHOBAaHHUE COCTOSITENILHOCTU aJNTOPUTMA MOATBEPKICHUS
JOJM 3aKIJIF0YAETCsl B CIEAYIONIEM: MOJB30BaTEIN C HAMOOJIBIIUMH JOISIMH B CHU-
CTeMe UMEIOT HauOOJBIINI HHTEPEC B MOAIEP)KaHUN 0€30MacHOCTH CETH, TaK KaK
OHM OOJIbILIE BCETO MOCTPAJAIOT B ClIydae, €ClU PeryTalus U CTOUMMOCTb KPUIITO-
BaJIIOTHI YyMaJeT B pe3yibrare arak. UToObl MpOBECTH YCIEIIHYIO aTaky, 3J0-
YMBIIUICHHUK JOJDKEH MPUOOpecTH OOJBIIYI0 YacTh BAJIOTHI, a 3TO OyJEeT HEmo-
MEPHO JIOPOT0, ECIH CHCTeMa OyAeT TOCTAaTOYHO MOIYJISIpHOH [24].

Pacnipenenénnas npupoga 6a3 aHHBIX JIENAET B3JIOM XaKepaMH MpakTHYe-
CKH HEBO3MOXXHBIM, MOCKOJBKY ISl 3TOFO UM HYKHO OJHOBPEMEHHO MOJIYYHTb
JOCTYT K KOMHSIM 0a3bl JaHHBIX HA OTPOMHOM KOJMYECTBE KOMIBIOTEPOB B CETH.
DoS-ataku Takke CTaHOBSTCS OECCMBICIEHHBIMH, MOCKOJBKY HET €IUHOTO IIEH-
Tpa, KOTOPBIA ObLT OBl TTOJABEPKEH OTKA3y B 00CIykuBaHuu [21].

Kpome Toro, B 6510K4YEIH CyNIECTBYET BOZMOXKHOCTh TOPA0OOTKH alrOpUTMa
ero paOoThl W BKJIIOYEHHS M3MEHEHUW B pabOTy MpHU YCIOBUHU, €CIH OHU OYyIyT
IMPUHATH OOJIBIMMHCTBOM YYaCTHHUKOB CUCTEMBI [21].

Takum 00pazoM, TEXHOJIOTHS pacipe ACIECHHOTO peecTpa O0iagaeT Ciexy-
IOLMMHU XapaKTepUCTHUKaMu [24]:

® JICHEHTPAIU3ALMNS;

® OTKPBITOCTh BHECEHHBIX JaHHBIX;

® MaTeMaTUKO-KpUnTorpaduyeckas 3anmra nHhpopMaIuu;

® HEBO3MOXXHOCTb M3MEHUTbH €IMHOK/Ibl BHECEHHBIE B CUCTEMY JIaHHBIE.

B pa3nuuHbIX UICTOYHUKAX YaCTO BBIACIAIOT ciieayrolue ocooeHHoctu [12],
[21], [8, c. 96-97]:

® TIPO3PAaYHOCTH: JOCTYH KO BCEH MUCTOPUU COOBITUN — JEHEXHBIM Iepe-
BOJIaM, COTJIAIIICHUSIM U JIPYTUM 3aIMCIM — BCETJla OTKPHIT BCEM YYaCTHUKAM CH-

CTEMHEI;

¢ JCHCHTPAIN30BAHHOCTL: HCTOPHUA TpaHSaKHI/Iﬁ XPaHUTCA Yy KaxXaoro

Y4aCTHHKA Ha JKCCTKOM JHUCKC, d HC Ha KAKOM-TO I''TABHOM CCPBCPC;
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® AHOHHMMHOCTH: JIJIsl paOOTHI B OJIOKYEIHHE HE HY>KHO PACKPBIBATH CBOIO
JUYHOCTb;

® paBHOIpaBHE: B OJOKYCHHE HET AJIMUHUCTPATOPOB UJTU XPAHUTEICH WH-
dbopmaiinm, a y BceX y4aCTHUKOB OJIMHAKOBBIN CTaTyC U BO3MOKHOCTH;

e 0e30MacHOCTb: HUKTO HE MOAAENAET U HE MOJMEHUT 3aUKCUPOBAHHYIO
B OJ10K4eitHEe MH(POPMAIIUIO, MOXKHO OBITh YBEPEHHBIM, YTO OHA JOCTOBEPHA.

JlocTonHCcTBa KpUNTOBaMIOT, coraacHo T. I'. MmbruHOM, TaKOBBI:

® BBICOKAsi CKOPOCTh OMEpaIiii 1 MOOMJIBHOCTB;

® OYEHb HU3KAsA CTOUMOCTh SMUCCHH;

e 0e30macHOCTD;

® yjcalbHAsl COXPAHSIEMOCTb;

® BO3MOXHOCTH MOJTHOIICHHOTO KOHTPOJIS;

® JICTICHTPATU3AIINS;

® MHOTO(YHKIIMOHALHOCTH;

®  YHHWBEPCAIBHOCTB;

® HE3aBUCUMOCTH;

e OTCyTCTBHE MHDIIAINH;

® OTKPBITOCTh M MyOJIMYHOCTH;

® JICIIUMOCTB;

® OTCYTCTBHUE 3aMPETOB;

® AHOHWMHOCTS;

® OTCYTCTBHE MOMJICIIOK;

® TIPOCTOTA, YA0OCTBO U TOCTYITHOCTb;

® BO3MOXKHOCTbH 3apabaThIBaTh;

¢ JIMKBUJIHOCTb M KOHBCPTUPYCMOCTD.

Henocrarku sxe y HUX CIeAyIOIne:

® HEoOXOJIMMOCTh B CTOMKOM Kpuntorpaduyeckoi 3aiuTe;

® HEOO0XOJUMOCTh B MHCTPYMEHTAX Tepeayuu, M0JIb30BaHUS U XPAHEHUS;
® OTCYTCTBHUE JIOJXKHOTO IOPUIMUECKOTO YPETYIUPOBAHUS U TApPAHTHIA;
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® HEJO0CTAaTOYHAs PACIPOCTPAHEHHOCTD;

® HecTaOWIbHBIN KypC;

® BHUPYCHI U KHOEPIIPECTYHOCTD;

e OrpaHUYCHHAS YMUCCHUS;

® OTCYTCTBUE UACHTU(DUKAIINY KIUEHTA;

® HEO0OECIECUECHHOCTD,

® [IOBBIIICHHBIE PUCKU NP UHBECTUPOBAHUH;

® HEIOCTAaTOYHAas M3YYEHHOCTh M OTCYTCTBUE HEOOXOAMMON HH(OPMALINY;

® [IOCTOSIHHO MEHSIOIIASCS TEXHOJIOTHS;

® BBICOKME 3aTpaThbl Ha IEKTPUYECTBO;

® OTCYTCTBHE HEMOHETAPHOI'O CIIPOCA;

® OIPaHMYECHHOCTH HCIOJIb30BAHMS;

® HErOTOBHOCTbH CpeJbl U MOTPEOUTENEH ISl BHEIPCHMUSL.

ITo muenuto T. MnprHOM, 1OBEpUE K KPUITOBAIIOTE B IIEPBYIO OYEpEb CBS-
3aHO C JEUCTBUSMHU OpPraHOB JICHEKHOIO PEryJMpOBAaHUS, JIMMUTUPOBAHHOCTHIO
HYMHUCCHH, YHUKAJIbHOCTBIO U y3HABA€MOCTbIO OpeH/a, MOIMYJIIPHOCTHIO U pacllu-
peHueM cdepbl HUCMOJIb30BAaHUSA, YPOBHEM KHOEPMOILIEHHUYECTBA, a TaKXKE C
BHEUTHUMH MOJIUTUYECKUMHU, SKOHOMHUUECKUMHU U APYTUMU (PAKTOPAMHU.

O. A. Hukomaiiuyk K JOCTOMHCTBAM KPUIITOBAIIOT TAKKE OTHOCUT OTKPHI-
TOCTh, HAJEKHOCTb, HEBO3MOXHOCTh (hanmplIMBoOMOHEeTHHUYecTBAa. Ilpu sTOM
HAJEKHOCTh JOCTUTAE€TCs HE MyTEM 3aKpbITOCTH MH(POpPMAIMH U1l OCTaJIbHbIX
CyOBEKTOB pPbIHKA MU KOHTPOJIS JOCTYIIA, a 32 CUET 00ECIEUeHUS KaKIOMY KIUEHTY
BO3MO>KHOCTH BBIYMCIIMTH IPABUIIBHOCTh TPAH3AKIUH.

KpoMe TOro, Kk JOCTOMHCTBAM KPHUIITOBAJIKOT MOXXHO OTHECTU U IUIIOCHI,
CBOMCTBEHHBIE PA3BUTHIO O€3HAIMYHBIX IJIATEXKEH B 1IEJIOM, TaKHE KaK:

® OTCYTCTBHE HAaKOIUIEHWH BHE OAHKOBCKOI'O CEKTOpa M MPHUBJICUECHUE UH-
BECTULMH B SKOHOMHUKY;

® COKpallleHHEe 3aTpaTr oOIecTBa Ha 00pabOTKy M XpaHEHUE OAHKHOT, MO-

HET, Ha MHKACCAaIHIO;
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® TIOBBIIICHHUE MTPO3PAYHOCTH M 0E30MACHOCTH IUIATEKEH 711 BCEX areHTOB
ATOTO PHIHKA;

® JIOCTUXKEHUE ONPEJEICHHOW COOMPaeMOCTH HAJIOTOB.

Uro KacaeTcsi aHOHUMHOCTH, KOTOPYIO YacTO CTABST B YNPEK KPUITOBAIIO-
TaM, TO XOYETCS NIPUBECTU LIUTATY U3 3aKIIOYEHUS OpraHU3aluyd 3KOHOMHYECKOTO
cotpynuuuectBa u pazButus (OICP): «OnpeneneHue KPUNTOBAIIOTHI KaK Cpel-
CTBa JJI1 COBEPILECHHUS] MOUIEHHUYECKUX OIEpaluil SBISETCS pe3yJbTaTOM oOdYe-
BUJHOTO (HaJIM4Msl) aHOHMMHOCTH, BCTPOEHHOH B cuctemy. Ha camom nene
HaJIMYHbIE JICHBI'M SIBISIOTCS emie 0ojiee aHOHUMHBIM CPEJICTBOM ILIaTeXka, YeM
BUPTYyajbHbIE BAMIOTHL... Eciiu ums u agpec (Biaaenblia) OJHAXAbI OyIyT HJICH-
TU(OUIIMPOBAHBI 3aKOHOJIATEILHBIMU OpraHaMy, TO OHM BKJIIOYAT MOIIHBINA Mexa-
HU3M, TIO3BOJISIFOIIUI OTCJIENUTh BCE LEMOYKHU MEepeAadyd LIEHHOCTH, YTO HUKOIAA
HE TO3BOJIMJIM ObI ClieJaTh HATMYHbBIE ICHbIU. APTryMEHTBI, UCIIOJIb3yEeMble POTHB
AHOHMMHOCTH KPUIITOBAJIIOT, HAMHOTO cjabee, YeM POTUB HATMYHBIX CPEACTBY.

Kak nanee ormeuaer OOCP, B oTiinune OT HAMOHAIBHOW BaJIOThI, KPUIITO-
BaJIl0Ta HEe o0OecreueHa MOJHBIM MPU3HAHUEM U JOBEPUEM HAIlMOHAIBHOTO MPaBU-
TEIbCTBA, IPU 3TOM OHA HE PETYJIUPYETCS €ro MOCTAHOBICHUSAMH, OTPAHUYMBAIO-
MU KaKue-1u0o JIEUCTBUS (HapUMEpP, BHE3AMHYIO TUIIEPIMUCCHUIO 3TOW BaIO-
Thl). OIHAKO MOCKOJIbKY MOKYIaTeNb 0KUJIA€T, YTO APYIHe YYaCTHUKU MPUMYT Ty
’Ke KPUIITOBAIIOTY B KaUECTBE CpeACTBa cOepekeHusl, OH OyJeT rOTOB KyIHUTh €€.

[To muennto ODCP, ecTh APYror pUCK: YTO ONPEACIICHHBIC MPABUTEIHCTBA
MOTBITAIOTCS PUHATH MEPHL, 3PHEKTUBHO UCKIIIOYAIOLINE HUCIIOJIb30BAHNUE BUPTY-
JIbHOW BaJIIOTHl B KAYECTBE BAJIOTHI KAaK TAaKOBOW. JTO MOJpa3yMeBaeT BEPOST-
HOCTh TOTO, YTO KpUIITOBaIIOTa OyJeT oObsBIeHa BHE 3akoHa. B pokmane ODCP
eCcTh TakHe cioBa: «Jlaxke eciau BUpTyalibHasl BallOTa HE OOBSIBICHA HE3aKOHHOM,
camMoO OOCYXXJE€HHE 3TOM BO3MOXHOCTH HAHOCUT YOBITKM B3aHUMHOMY JOBEpHUIO K
Oynyiel MoKynaTreabHOW Cuiie BUPTYalbHOM BaIOThI, KOTOpask HeoOXoauma Jis
00erx CTOPOH CHEJIKH, YTOOBbl paccMaTpuUBaTh €€ B KaueCTBE CpEeACTBa cOepexe-
Hus». Huke B rimaBax o pOCCHUHCKOM PEryJIMPOBAHUU Mbl YBHJIMM BCIO TOPBKYIO

CIPaBEIJIMBOCTh 3THUX CJIOB [8, c. §1-84].
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1.1.2 Onucanue NpUHIMIA PA0OTHI CMAPT-KOHTPAKTOB

YMHBIE KOHTPAKTHI (UJIM CMapT-KOHTPAKTHI) — OJHO U3 MPUIIOKEHHUH OJOK-
YeifH, BRI3BIBAIOIIEE OCOOBIN UHTEPEC.

[Ipouiecc 3akmrodyeHus: J000M CAEIKH — 3TO, MPEXK]IE BCEro, COCTABIECHUE
KOHTPAKTa, B KOTOPOM IPOIMHUCAaHbI BCE YCIOBHS, MpaBa U 0053aTENbCTBA MPUHU-
Marolmx y4yactue ctopoH. OpHako B OOblIel YacTH JOTOBOPOB MPHUCYTCTBYIOT
HE TOJIbKO CTOPOHBI, 3aKII0YAIOLIUE COTJIAIEHUE, HO ¥ TTOCPETHUKA — OaHKHU, HO-
TapuycChl, PETUCTPATOPHI, PETYIATOPHL. biarongaps akTHBHOMY Pa3BUTHIO TEXHOJO-
ruu OJIOYHBIX lieneil (0J0KYelH) 3Ta HEOOXOUMOCTh OCTaETCsl B MPOUIJIOM — Ha
CMEHY OOBIKHOBEHHBIM KOHTPAaKTaM MPHUIIUIA TaK Ha3bIBaAEMbIE «YMHBIC» KOHTpaK-
ThI, C QHTJIMMCKOTO SI3bIKa — CMapT-KOHTPaKT [20].

TexHonornus cMapT-KOHTPAKTOB caMa Mo ceOe TakKe SBISETCS MEPCIIeKTUB-
HOM TEXHOJIOTHEH JIJIsl MHOTHX OTpaciiei, B TOM YHCIIE U JJIsl 00pa30BaHusl.

N HecMoTps Ha TO, UTO TIEPBBIC UJIEH MOABUIIKCH eiie B 1994 rony, npaktu-
YeCKHUE peau3alii CTald BO3MOXHBIMH OJarofaps MOSBICHUIO TEXHOJOTHH
OJIOKYEIH, a B OCOOCHHOCTH — MPOEKTa KaHAaJCKO-POCCHUICKOTO MPOTpaMMHCTa
Buranuka Byrepuna Ethereum, Taxxe ncmnonb3yromiero 0J0K4YeH B OCHOBE CBOEH
paboTsl [29].

Cnycrs 20 ¢ ATMITHUM JET TOHATHE «CMAPT-KOHTPAKTa» PACIIMPUIIOCE.

Bor kak ero onpenensiet ['eopruii [Ipokonuyk (Poccutickuii loT-uentp):
«ITox cMapT-KOHTPAKTOM MOHMMAETCS KOMIBIOTEPHAs Mporpamma, KOTopas mos-
BOJISIET O0JIETYUTH U aBTOMATU3UPOBATH COOJIOJIEHUE PA3IMYHBIX BUJIOB KOHTPAK-
TOB WJIM c1esIOK. CMapT-KOHTPAKT M OJIOKYEHH B CHITy CBOEH JI€LIEHTPaIN30BaHHON
aApXUTEKTYpPhl U OTKPBITOCTH WHTEep(eiica Jar0T BO3MOXKHOCTH ISl 0Opa30BaHUS
TaK HA3bIBAEMBIX PACHpPENEICHHBIX aBTOHOMHBIX OpraHM3aluil, KOTOpbIE Npe.-
CTaBJISIIOT COOOM MPOOOPa3 UCKYCCTBEHHOTO MHTEIeKTay [8, ¢. 108].

Onpenenenne koHcanTHHroBoM ¢upmbl Oliver  Wyman: «Cmaprt-
KOHTPaKT — CHa0XeHHOe IU(POBONM MOJINUCHIO, BBIYMCIUTEIBLHOE COTJIAIICHHE

MCIKAY ABYM: HJIN Ooice CTOpOHaMM. TpeTLH BHUpTYyaJIbHasA CTOPOHA — IIPO-
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IPaMMHBIA ar€HT — MOKET BBIMIOJIHUTD U OCYIIECTBUTH MO KpalHel Mepe HEKOTO-
pBI€ YCIOBHS TaKuX coryiameHuin» [8, c. 108].

Menanu CBOH ompenensieT CMapT-KOHTPAKT Kak CHoco0 HCIOJIb30BaHUSA
KPUNITOBATIOTHI i1 (DOPMHUPOBAHHS COTJIALICHUS] TOCPEACTBOM OyiokueiiHa. Jta
TEXHOJIOTHSI YCTPaHIET HEOOXOIMMOCTh JIOBEPHUSI MEKy CTOPOHAMH 3a CUET aBTO-
MAaTHUYECKOTO OMNpPEIeTICHUS U UCTIOTHEHUSI HA OCHOBE pabOTaIONIEro Ha OJ0K4YeiHe
KOJa, KOTOPBI, B CBOIO OuY€pe/ib, UCKIIOYAET PUCKH, CBSI3aHHBIC C YEIIOBEUECCKUM
dakTopom [8, c. 108].

OnpenenuM MOHSATUSL CMAPT-KOHTPAKTA CICTYIOIIMM 00pa3oM.

CMapT-KOHTPAKT (aHrd. Smart contract — yMHBIN KOHTPAKT) — KOMIIBIO-
TEpHBINA aJTOPUTM, MPETHAZHAYCHHBIN JIJISl 3aKJIIOUEHHS U MOAIePKAHUS KOMMEp-
YECKMX KOHTPAKTOB B TEXHOJOTHH OJIOKUEHH [29].

Takue cormameHusi MOTYT 3aKJIIOYAThCS MEXIY IBYMS JIOJIbMH, JPYTHMHU
cioBami, peer-to-peer (P2P), uenoBexom u opranuzanueit (P20) unu yenoBekom u
MamuHou (P2M).

CMapT-KOHTPAKTHI MO3BOJISIOT aBTOMATU3UPOBATH IIJIATE)KH U TIEPEBOJ Ba-
JIOTHI UJTK IPYTUX aKTUBOB B KAYECTBE COIIACOBAHHBIX ycioBuil. Kak Tonpko Oy-
JIET BBIMOJHEHO 33JJaHHOE€ B YMHOM KOHTPAKTE YCJIOBHUE (Hampumep, mpojaxa To-
BapoB «l» Ha Oupke «2»), ITOTOBOP BBITIOJHSICTCS ABTOMATUYECKH W AKTHBBI
(Hampumep, ACHEKHBIE CPENICTBA, IU(pOBas BaJIOTa, MPaBO COOCTBEHHOCTH, JaH-
HbI€) OOMEHUBAIOTCS MEXY IOTOBAPUBAIOIIMMUCS CTOPOHAMU. 3aTeM TpaH3aKIIUS
PEIUIMIIUPYETCS U TPOBEPAETCS Ha OJI0YHOM IemoYKe.

CMapT-KOHTPAKTHI MO3BOJITIOT OOMEHSATHh aKTHB, €CJIM TPEThU CTOPOHBI HE
3HAIOT 0 Mepeaade. ITO OTKPHIBAET BO3ZMOKHOCTH JIE€3UHTETPHPOBATH BCIO MPABO-
BYIO CUCTEMY U CO3/laTh HOBYIO (pOpMy BUPTyalibHBIX cornamieHuil. Ha nene, sB-
Jsisch parMeHTaMH KoJia, KOTOpble aBTOMAaTUYECKHU BBITIOTHSIOT JICUCTBUS, KOT/Aa
COOJTIOIAIOTCS 3a/IaHHbIE YCIIOBUS, YMHBIE KOHTPAKTHI TIOKa HE MOTYT paccMaTpu-
BaThCsl KaK OOBIYHBIC KOHTPAKTHI C IOPHUINYECKON TOYKH 3peHHs. Tem He MeHee,
OHHM MOTYT HCIIOJIb30BaThCAd B KAa4ECTBE JOKA3aTEIbCTBA PEIICHUS] TOW WJIM MHOU
3aJlayd M MHOTOYHUCJICHHBIE OTpaciid M3y4aloT MOTECHIMAIbHBIE BO3MOXKHOCTH

IMPUMCHCHUA TAKNX KOHTPAKTOB. OI[HaKO OKCIICPTHI BUAAT IMIUPOKOC IIPUMCHCHHC
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YMHBIX KOHTPAKTOB JIMIIb B JAJIEKOW MEPCHEKTUBE, OCKOJIbKY, HECMOTPS Ha He-
KOTOpBIE MOMBITKA UX pPealn3allii, 3Ta TEXHOJIOTHsI HaXOJUTCS Ha CTaJAUH JKCIIe-
PUMEHTOB U MOKa HE CO3pesia JAJIs MOSABIECHUS IEPBbIX PRIHOYHBIX IPOIYKTOB [43].

JUia  co3gaHMsl  CMapT-KOHTPAKTa HY)XHBl  CIEIyIOIIME  KOMIIOHEH-
ThI [20], [29]:

® MpeAMET IOrOBOpa — IporpaMma J0HKHA UMETh JOCTYI K TOBapaM WId
yciyram, 1o MOBOAY KOTOPBIX 3aKJIHOYAETCs KOHTPAKT, © UMETh BO3MOYKHOCTb aB-
TOMATUYECKHU JATh WIH 3aKPbITh K HUM JIOCTYII;

e M(POBBIE NOJNUCH — BCE YYACTHUKH MHULMUPYIOT COTJIAIIEHHE, MOA-
MUCBIBAsI JOTOBOP CBOMMHU CEKPETHBIMU KIIOYaMH;

® YCIIOBHA JIOTOBOpPA — YCJIOBUSl CMapT-KOHTpakTa B (OpMe TOYHOH I1O-
CJIEIOBATEJILHOCTH OIlepaliii, KOTOPbIE TOJIKHBI IIOJIUCATh BCE yYACTHUKU;

® YYAaCTHUKHM JOTOBOpa — OIIMCAHHBIE BBIIE MOJAEIU MEXAY JBYMS
moaemu (P2P), yenoBexkom u opranuzanueit (P20) wnm 4yenoBekoM U MalIuHOM
(P2M);

® JICLEHTPAIU30BaHHAas MIaTHOpMa — CMApPT-KOHTPAKT 3aMHCHIBACTCS B
OJIOKYEIH 3TON MIaTGOPMBI U pactpeieIEHHO XPaHUTCS Ha ee y3iax.

B 610kuciine kak pa3 IPpUCYTCTBYIOT BBIICIICPCUYHUCIICHHBIC KOMITIOHCHTBI.

1.1.3 Onucanue npunnuna padorsl Initial coin offering n nonsiTus

TOKCH

ICO, Initial coin offering, (c aHII. — «IEPBUYHOE NMPEMIOKEHUE MOHET,
NEPBUYHOE pPa3MEIICHHe MOHET») — ¢GopMa NMPUBJICUCHUS MHBECTULUN B BUJE
MPOJaXXKH HHBECTOpaM (PUKCUPOBAHHOIO KOJUYECTBA HOBBIX €IWHUIl KPUIITOBA-
JIIOT, OJTYYE€HHBIX pa30BOM WJIM YCKOPEHHOM amuccuen [71].

Bcerpedaercs Takke Gopma «IepBUYHOTO MPEATOKEHUsT TOKeHOBY. [Tomumo

sToro, TepmMuH [CO yacTo 3aMeHSAETCS CIOBOM «Kpayacenm» [71].
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Toxen (nepeBon c auri. Token — 3HaK, CHMBOJ; OTIO3HABATEIbHBIN 3HAK;
XKETOH) — ATO €IMHUIA CTOMMOCTH, BBIMYIIEHHAs] YaCTHOW OpraHu3allieil B CHU-
cTteMe OnokueiH [41].

Cornacno /. bpenepy, nocienoBaTeabHOCTh ACHCTBUNA B MPEABAPUTEIHLHOM
Mpoiake TOKEHOB 0OBIYHO TakoBa [8, c. 114]:

1. IlyOnmukamusi onmucaHusi CeTU W TUIAHOB Ha JajbHEHIee pa3BUTHE (Tak
Ha3bpIBaeMas Oenas kHuea (aHri. white paper).

2. OO0wbsBaenue o npeactosmied [CO u myOnukanus UCXOIHOTO KojAa J0
reHEepalyy epBOro TOKEHa.

3. Pa3BepThiBaHUE CETH W reHEpaIMsl TOKEHOB ¢ TOMOIIBI0 MAaHHUHTA; BO3-
MOYHO PE3€pBUPOBAHUE YACTH TOKEHOB JJIsi OCHOBATEJNEH, B KAUECTBE BO3HATPAXK-
JICHUS 32 UJICI0 U PA3BUTHE CETH.

4. Pexnama ICO u npogaxa TOKEHOB BCEM KEJIAIOIIUM.

5. Pabota mo cozmanuto ceteBoro 3pdekra, co3aaHue MPHUIOKEHUN U TIOJI-
JIep>KKa CETH; M0 MEpPE POCTa CETH BO3PACTAET CIIPOC HA TOKEHBI, YTO BEJIET K yBe-
JUYEHUIO CTOMMOCTH TI0JIb30BaTEIbCKUX TOKEHOB.

Crpykrypa white paper 00bIYHO BKJIIOYAET B CeOS CICAYIOIINE CTPYKTYPHBIC
3neMeHTsI [11]:

1. TutynpHas cTpanuiia. Bkitodaer B ceOsi: TOTOTHUII, Ha3BaHUE, KPATKYIO
CyTh B OJJTHOM MPEJIOKEHUU.

2. CopepkaHue NJOKYMEHTA.

3. Awnnotanus. [IpencraBnser U3 cedst ONKMCAHHYIO B HECKOJIBKUX ab3ariax
CYTh MpoeKTa (Kak MpaBUIIO, pa3MeIIacTcs Ha OJTHOM CTPaHUIIE).

4. Bseaenue. OTpaxaeT TEKylIEe MOJOKEHHUE JIe]T B TOW HUIIIE, B KOTOPOU
OopraHu3alys MPeanoiaraeT BECTH CBOIO ACSATEIbHOCTh;, TEHJICHIINH, (POpMUpYIO-
II1E TOT WIN UHOU PBHIHOK; (PAKTOPHI, BIUSIONIME HA U3MEHEHUS.

5. Tpeanoceuiku. B aToM pasnerne onuckiBaeTcsi mpoodiieMa, moCTyKUBIIast
TOJTYKOM K CO3JIaHHMIO MPOEKTa, a TAKKE OMACHOCTb, K KOTOPOl MOXET MPUBECTH

Pa3BUTHUC ITOH HpO6H€MBI.
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6. Onucanue npoekrta. BkirowyaeT B cedsi: 1enu, 3aa4yud, MUCCUIO, COLU-
QIbHYIO0 3HAYUMOCTh, KOMMEPUYECKYIO0 3HAUUMOCTh, MEXaHUKY pabOThl, ONMUCaHHE
IIPOTOTUIIA, PUMEPHI HCIOJIb30BAHUS IMPOEKTAa M POJU IOJIb30BATEIEH B HEM.
Kaxx1ip1il 13 mepedrcaeHHbIX BbIIIE MYHKTOB MOXET ObITh KaK COCTABHOM YaCThIO
oOIIero OnucaHusl, Tak U CAMOCTOSITEIIbHBIMH, HE3aBUCUMbBIMU IOIPA3/ICIaAMHU.

7. MapketuHroBbiii aHanu3. OnucaHue peaauil pblHKa, BOCTPEOOBAaHHOCTD
MIPOEKTA.

8. Texuuueckas yacth. OnucaHuil TEXHOJIOTUH, TOHKOCTEN pean3allui.

9. Omnucanue TOKeHa U (¢uHaHCOBas mojenb. [logpoOHOE omucaHue BbI-
MyCKaeMOM KPUIITOBAIIOTHI U €€ SKOHOMHUYECKOU 11eJ1eCO00pa3HOCTH Uil €€ Blia-
JENIBLIEB.

10. [lyteBasi kapTa pa3pabOTKU. YKa3zaHUE KIIOUEBBIX ATANoOB pa3pabOTKH
IIPOEKTA C TaTaMHU.

11. Komanna npoekra. Onucanue jul], KOTopble OyayT paboTaTh Haj Hpo-
€KTOM, U UX JOJDKHOCTH. YeM aBTOpUTETHEE JIIOJU B KOMaHE, TeM OO0JbIle JOBe-
pHS K TIPOCKTY.

12. 3akntouenue. IlogBeneHne UTOroB, pe3IOMUPOBAHUE, AKIIEHTUPOBAHUE
BHHMAaHHE Ha KJIIOYEBBIX MOMEHTAX MPOEKTa.

TokeHbl MOXHO 3apaboTaTh, 3aHMUMasCh MaWHUHTOM (B ceTAX OWTKOMHA,
Etherium wmm Sia), a Takke, HarpuMep, MyOJIUKYysT KOHTEHT (B cetn Steemit). 3a-
MMCaHHbIE B OJIOKYEHHE TOKEHBI-KETOHBI MOT'YT CBOOOJHO MOKYHaThCs M MPOJa-
BaThCS 32 JII0OYI0 KPUIITOBAIIOTY UJTU 32 (PUaTHBIC ACHBIU.

TokeHbl-akuu (KpUNITOAKLIMK) TAI0OT CBOMM JE€PKATEIsIM MPaBO B 0OMEH Ha
MHBECTHUIIMH MOJTy4aTh TUBUJCH/BI B YaCTH JI0XOJa CETU WJIM KOMHUCCHUH 3a TpaH-
3aknuM B Hel. Hampumep, B cetu Sia 3,9 % oT moxojaa 3a xpaHeHHe nH(popMaruu
BBITUIAUMBAIOTCA JepxkaressiM Siafund — TokeHoB-akuui ceTu. 3a4acTyl0 TOKEHbI-
aKUUU SIBJSIIOTCS JIOJIAMM B JICLIEHTPAIM30BAHHBIX ABTOHOMHBIX OpraHMU3alMsX:
TaM MPOTPaMMHBIM 00pa30M 3MHUTHUPYIOTCA TOKEHbI, COOMPAIOTCS JAEHBIU OT HX
MPOJIAXKHU U 3aKIII0YAI0TCA KOHTPAKTHI ¢ pa3padboTunkamu. Kpome Toro, aepxartenu

TokeHoB-akiuii Decentralized autonomous organization (DAO) umeroT npaso
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BHOCUTBH OM3HEC-TIPENJIOKEHHS U T0JIOCOBATh MO CYIIECTBYIOIINM MPEJI0KEHUSIM
MPOMOPLMOHAIBHO TAaKeTy TOKeHoB-akiuil. [Ipumep: Digix — kommanus Tumna
DAO, noctpoennas Ha tiatrgopme FEtherium, Golem, SingularDTV, Tta xe
Sia [8, c. 113—-114].

[To muennio yxe ynomsHytoro Cremana ['epiiiyHHu, MOXKHO BBIJICTUTH TPU
npeumyiectsa nposenaeHus [CO myig npeanpuHUMAaTENe U OCHOBaTeNed MpoeK-
TOB [8, c. 114-115]:

® «BO3MOXXHOCTb TMOJYYUTh OONBIINKA payHa (UHAHCHPOBaHHS 3a Oosee
KOPOTKHI CPOK 1O CPABHEHHIO C TPAJULIUOHHBIM BEHUYPHBIM, OCTABIISAS IPU STOM
TIOJTHBIA KOHTPOJIb Y TIPOEKTa HAl TEM, KAKUM 00pa30oM pacrpeesITIOTCs I0JIH;

e wmrHoBeHHbI Public Relations (PR) u cTpouTenscTBO 3K0CHCTEMBI BO-
Kpyr npoekta. ToTt dakt, uro B [CO nmpuHMMaeT ydacTue HE MIOKMHA (OHIOB H
aHJeppanTEPOB, a THICAYN M MHOT/IA JACCATKU THICSY JIOJCH, MO3BOJISET €IIe JaxXe
710 HaJaJyia dTamna pa3paboTKu coOpaTh CHIIBHOE COOOIIECTBO, 3aMHTEPECOBAHHOE B
ycrexe MpoeKTa U CHOCOOCTBYIOLIEE €ro pa3BUTHIO. MOXKHO CKaszaTh, 4TO Smart
money B cliydae KpayjcennoB 3amenseTcs Ha crowd wisdom;

® OTKJIMK OT pblHKAa W paHHue kimeHtbl (early adopters). I[lomoGHO
Kickstater, Ha KOTOpPOM MPOU3BOIUTETN TOBapa COOUPAIOT 3aKa3bl HA TOJIbI BIIEPE]
elie /10 Hayajga MPOM3BOJACTBA, JJIs OJoK4YeHH-TpoekTa MHTepec Ha atane [CO
CUTHAJIU3UPYET O PEAKIMH MOTEHIIMAIbLHOTO PhIHKA HA MpesiaraeMblil MPOMYKT.
ITo cytu, ”HBECTOPHI 3Tamna KpayAceisia — 3TO CBOETrO poJia PHIHOK IPEACKa3aHuM,
3a4acTylo ropasio 0oJjiee TOYHBIN, YeM JOPOTOCTOSIINE AHATUTHUKYA U KOHCYJIbTaH-

TbD».

1.2 IIpaBoBO#i cTATYC TEXHOJOTHH OJI0OKYEIH

JIroOble MO3UTHBHBIE M3MEHEHHUS B MPABOBOM MOJOXKEHHM 000 M3 pac-
CMOTPEHHBIX TEXHOJIOTUN Oy/eT MO3UTUBHO CKa3bIBAThCS U HAa OCTAJIbHBIE.
Pazpemenne ICO kak cpeactBa (uHaHCHpOBaHMS cTapTana (PaKTHUYECKH

OyZeT 03Ha4aTh pa3pelnieHne Ha BBITYCK COOCTBEHHON KPUIITOBATIOTHI KOMIIA-
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HUW — TOKEHOB, YTO, B CBOIO O4Yepeih, Oy/eT 03HA4YaTh MPU3HAHUE TEXHOJIOTHH
0JIOKYEIH KaK HOBOM 3aKOHHOM (DOPMBI OpraHu3alni O€30MacHON IS TEILHOCTH B
cetu MuTepHeT, Benb paboTa KpUITOBAIIOT U TOKEHOB, KaK YK€ OBUIO CKa3aHO
BBIIII€, HEPA3PHIBHO CBSI3aHA C TEXHOJOTUEH OJIOKUYEHH, U 1acT «3€JIEHbIN CBET» Ha
MacCOBYIO pa3pabOTKy COOCTBEHHBIX MPOEKTOB ¢ ucrnosibzoBaHeM [CO, xoTopswie
OyIyT 3aKii04YaTh TaK Ha3bIBAEMbIE CMAPT-KOHTPAKTHI CO CBOMMHU MHBECTOPAMH U
IPYTUMH 3aMHTEPECOBAHHBIMU JTULIAMH.

[Ipu panpHeleM pa3BUTHUU NAaHHOM WU, OJIOKYCHH OBLI BBIJAECIEH Kak
000co0JIeHHAsI TEXHOJIOTHUS, KOTOPasi MOKET UCIOJIb30BATHCS 32 paMKaMH KpPHUIITO-
BamoT. B Poccum ona nonyuynna HazBanue «TeXHOJOrMM pacnpenesieHHOTO pe-
ectpa» (anri. Distributed ledger technology — DLT) [24].

[IpaBOBOM PEXMUM KPUIITOBAIIOT, B YACTHOCTU CUCTEMBI «bUTKOWHY, 3HAYM-
TEBLHO Pa3IuYacTCs B Pa3HbIX CTpaHaX. B psme ctpaH oduimansbHO pa3pemieHbl
ornepanuu ¢ KpunroBagoTaMu. OOBIYHO OHHM paccMaTpHUBAIOTCA KaK TOBap WM
WHBECTULIMOHHBIN aKTUB W [JIs 1IeJied HajIoroo0J0)KEeHUsS MOJYMHEHBI COOTBET-
CTBYIOIIEMY 3aKOHOJIATENbCTBY. IHOT/1a OMTKOWHBI MPU3HAIOT B Ka4€CTBE pacueT-
HOW JICHE)KHOM eTMHUIIBI (Hanmpumep, B ['epManun), B Ipyrux cTpaHax (Harpumep,
B Slnonun) Bitcoin siBsieTCS 3aKOHHBIM TIATEXHBIM CPEJICTBOM C HAJIOIOM Ha IO-
Kynky. B npyrux crpanax (Hanpumep, B Kutae) oneparuu ¢ durkoitHamu 3aripe-
HICHBI JIJ1s1 0AHKOB, HO pa3pelieHbl s (U3MUECKUX JiMil, py 3ToM Kuraii siBisier-
csl TUAEpOM B OOJACTHM MaWHUHTA IO MPUYMHE HAIMYMS HAUOOJBIIMX MPOU3BO/I-
CTBEHHBIX MoOIIHOCTeH. B IlIBelniapuy Ha KpUNTOBAIIOTHI JEHUCTBYIOT TaKUE XKe
IpaBUJia, KAK U HA THOCTPAHHBIE BAJIFOTHI, U 3TA CTPaHa SBJISETCA OJTHOW M3 CaMOM
OJIaronpusATHON FOPUCAUKIMEN /s Bitcoin-crapTanoB u 0OIIECTBEHHBIX OJOKYCH-
HOB. B Poccun Ha 2017 roj HUKaKux OrpaHUYEHUN Ha MCTOJIb30BaHHE OUTKOIHOB
HeT. HeoOxonuMocTh peryaupoBaHus B U(PPOBBIX ACIIEHTPATN30BAHHBIX aKTHUBOB
B O3UTUBHOM KJitoue npemiaranu IIpesuaent Poccun Biagumup [lytun, 3ammpen
[lentpobanka Onbsra CkopoboraTtoBa, rnaBa CoepOanka ['epman I'ped, mepBsiii

Butie-tipembep Urops lllyBanoB. MHeHue 3amecTuTeNsI MUHUCTpa (PUHAHCOB
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Anekcess MouceeBa CylmecTBEHHO cMAr4miIock K 2017 rogy — OT nmpeasioKeHus
BBECTM HAKa3aHWE 32 HMCIOJIb30BAHME KPHUIITOBAIIOTHI /10 3asBJICHHUM O TOM, YTO
CTOMUT CUMTATh KPUIITOBAIIOTY (PMHAHCOBBIM akTHUBOM. HeratuBHOe OTHOIIEHUE K
OUTKOITHY BbICKa3bIBaJ MPEJCTABUTEND CIECTBEHHOro komutera ['eopruit Cmup-
HOB, OJHaKo jaenyrtar JluGepaibHO-AeMoOkpaTuuecko maptuu Poccum Anapeit
JIyroBou KaTreropuyeck He COTJIACEH C €ro no3unueit. [IpaBoBoi pexuM KpUIITO-
BamoT B Poccuiickoit deneparuu oocyxaaercs [22].

HecmoTtpst Ha HeonpeneneHHbIi cTaTyC paCCMOTPEHHBIX TEXHOIOTH B Poc-
CUH, TOCYJJaPCTBO UMEET K HEW BBICOKMI MHTEPEC, YTO OTPAKEHO B IPOTPAMME
«udposas sxonomuka Poccuiickoit denepanun» u3 pacnopsoxenus [lpaBuresns-
ctBa Poccuiickoit ®enepannu ot 28 utonst 2017 roma Ne 1632-p [18].

B nmoxymenTe ckazano: «B nemsx peanusarnuu Ctpareruu pa3Butus HHOOP-
ManuoHHOTO obmectBa B Poccuiickoit @enepanmu Ha 2017-2030 Tomsi, yTBEp-
xaeHHo Ykaszom Ilpesunenra Poccuiickoit @enepanuu ot 9 mas 2017 r. Ne 203
"O Crpareruu pa3sutus uHpopmaimonHoro odiectsa B Poccuiickoit @enepanuu
Ha 2017-2030 roael" (nmamee — Ctpaterus pa3BUTHS MHOOPMAIIMOHHOTO OOIIIe-
ctBa B Poccuiickoit ®enepanmu Ha 2017-2030 ronwl), Hactosmas I[Iporpamma
HaIlpaBJICHA Ha CO3/JaHue YCIOBUM ISl pa3BUTHA oOIiecTBa 3HaHUN B Poccuiickoit
®denepanivy, MOBBINICHHE OJArOCOCTOSIHUS W KAauecTBa JKU3HU TpaxKJaH HaIleu
CTpaHbl IyTEM IOBBIIIEHUS JIOCTYITHOCTH U KayecTBa TOBApPOB U YCIYT, IIPOU3BE-
JEHHBIX B HU(POBON 3KOHOMHKE C HMCIOJb30BAaHUEM COBPEMEHHBIX ITU(POBBIX
TEXHOJIOTHM, MOBBIIICHUSI CTEIIEHH UHPOPMUPOBAHHOCTH U IIU(POBOM TPaMOTHO-
CTH, YIYUILIEHUS JOCTYITHOCTHA U KauyeCTBa rOCYIAPCTBEHHBIX YCIYT JJISl TpaXkaaH,
a Take 0e30MacHOCTU KaK BHYTPH CTPaHbI, Tak U 3a ee npeneaamu» [18].

OnHOM M3 OCHOBHBIX CKBO3HBIX ITU(POBBIX TEXHOJIOTUH, KOTOPHIE BXOIST B
paMK{ OpOrpamMMBbl, SBJISIFOTCSI CUCTEMBI PacHpeAesiCeHHOTO peecTpa, K KOTOPhIM

NPUYUCIISIOT U OJOKYEHH.
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Kpome Toro, cymectByloT MOAXOnAbl K MPUMEHEHHIO OJOKuYelHa, cMmapT-
KOHTPAaKTOB U KPUIITOAKTUBOB YEpe3 y>Ke padoTarolIie 3aKOHbI, Kacaroluecs pas-
JUYHBIX THHOPMAIIMOHHBIX TEXHOJIOTHM, YACTUYHO OTHOCSIIMXCA K OJIOKYEHHY.

K npumepy, 3anuch B OnokyeilHe (PUKCUpPYETCS XAII-KOJOM. Xd3II — 3TO
TEXHUYECKas 3amuch B OJ0Kax 0a3bl JaHHBIX OJIOKYEHH, coJeprKallias CBEICHUs O
NPOBEICHHBIX TpaH3akiusaXx. C IOpUAMYECKOM TOYKH 3pEHHUS X3l — 3TO AJIEK-
TPOHHBIA JJOKYMEHT, KOTOPBIM MOXET SIBISITHCA MUCbMEHHBIM JI0KA3aTEIbCTBOM B
cyae [47].

XapaKTepUCTUKH 3JIEKTPOHHOrO TI0KyMeHTa [47]:

® JIOKyMEHTHpOBaHHas MH(popMaIus (Ha MaTepHalIbHOM HOCHUTENE C PeK-
BU3UTAMM);

® B JJIEKTPOHHOM (hopMe (B MPUTOJHOM JUIsI BOCHPHUATUS C IOMOIIBIO
AIIEKTPOHHO-BBIYUCIUTENBHOM MaiuHbl (OBM) Bue);

e nepenaerca no UT-cerssm u obGpabarbiBaeTcs B MHPOPMALMOHHBIX CH-
cremax (1. 11.1 ct. 2 ®3 o1 27.07. 2016 Ne 149 ®3);

® [IOJINKCAaH MPOCTON 3IeKTpoHHON moanuchio (OII) wim HexkBanubuUIK-
poBaHHOI Ol BO MCHOJHEHHE COTJAIIEHUS MEXIY YYACTHUKAMH 3JIEKTPOHHOIO
B3aumonaencTus (4.1 cr. 6 @3 ot 06.04.2011 Ne63-D3).

DNeKTpoHHAs K€ MOJAINKCH YK€ BIIOJHE MOYKET MCHOJb30BAThCS KaK JIETH-
TUMHBIM CIOCO0 JOKa3aTeNbCTBA B Cy/Ie, HO IIPU COOJIIOICHUU psija yclIoBHit [47].

DJIEeKTPOHHAsI MOANMCHh — 3TO HH(OpMaILMs B 3JEKTPOHHOM (opme, KOTo-
pasi IpUCOEIUHEHA K MOJMMUCHIBAEMON UH(POPMALIMKM U UCIOJIb3YETCs JJIsl OIpeie-
JIEHUS JIMIIa, MOoANMCchIBatoliero nadopmaruo [19].

Taxkum o0pazoM, K IOPUANYECKUM acleKTaM OJoKYeiHa MOKHO MOJ00paTh-
Cs C MOMOIIBIO IOPUIUYECKUX ACMEKTOB OJIM3KUX K HEMY TEXHOJIOTHM, OJHAKO
HY’)KHO TOHUMAaTbh, YTO M HECOOJIOJEHHE OMNpPENESICHHbIX 3aKOHOB, TaKXe He
HaAMpPsAMYIO OTHOCSIIUXCS K OJIOKUelHy, HECET B ce0e PUCKH ObITh 0OBEKTOM MHTE-

peca co CTOPOHBI MPABOIOPSAKA U HaBJIEUb HA ce0s1 Cy1eOHbIE UCKU.
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1.3 Ilpumepsbl npuMeHeHns 0J10KYeiiHA B pa3JIM4HbIX cepax

Borpeku OTCYTCTBHIO YETKOTO PETyJIMPOBAHUS, TEXHOJOTHUS MPOJOJDKAET
pPa3BUBATHCA, YK€ 3aBOCBAB BHUMAHUE BCErO MUPA, U TEMEPhb €Il MbITAI0TCS HAWTH
NpUMEHEHHEe B OYEeHb MHOTHX cdepax UeJOBEUECKON  JKHU3HEIEeATENIbHO-
ctu [43], [21].

O MHOTMX U3 HUX HamucaHo B cTaThe «IlepCreKTHBBI pa3BUTHS TEXHOJIOTUU
onokueitH B Poccuu: KOHKypeHTHbIE NMpEUMYyLIECTBa U Oapbepbl» BEIYILIUM CO-
TpyaHukoM lleHTpa Hay4dHO-TEXHUYECKON sKcmepTu3bl MHCTUTYTa TPUKIATHBIX
DKOHOMMYECKUX MCCIIENOBAHUN POCCHMICKONM akageMuy HapOJHOTO XO34MCTBA U
rocynapctBeHHor — cimyxObl  mpu  Ilpesunmente  Poccuiickoit  ®enepanun
JI. A. IlBetkoBoii [43] u kuure A. I'enknna u A. MuxeeBa «bnokueiin: Kak 3To
paboTaeT M 4To KAET Hac 3aBTpa» [8, c. §9-94].

B knure «bnokueiin. Cxema HoBoit skoHOMHKNW» (Blockchain. Blueprint for
a New Economy), wucciemoBarenb H OCHOBaTellb HMHCTUTYTa OJIOKYEIH-
uccienoBannii, Menaau CBoH (Melanie Swan), BbiienseT Tpu yCIOBHBIE 001acTH
MIPUMEHEHUS JAaHHOUM TexXHoIoruu [28]:

e Blockchain 1.0 — »sT0 BamioTa (KpUNTOBATIOTH MPUMEHSIOTCS B pas-
JVYHBIX TPUJIOKECHUAX, HMEIONIMX OTHOIICHWE K (PUHAHCOBBIM TPaH3aKIIHIM,
HaIlpUMEpP CUCTEMbI IEPEBOIOB U NU(DPOBBIX IIATEKEN );

e Blockchain 2.0 — 3T0 KOHTpakThl (IPUJIOKEHUS B 00JIACTH SIKOHOMHUKH,
PBIHKOB ¥ (PMHAHCOB, pabOTAIOIINE C PA3TUYHBIMA TUIIAMH UHCTPYMEHTOB — aK-
USIMU, OONMUTanusIMH, QpIOYepcaMu, 3aKIaIHBIMH, TPABOBBIMH TUTYJIaMH, aKTH-
BaMU U KOHTPAKTaMH);

e Blockchain 3.0 — mpumnoxenus, 001acTh KOTOPBIX BBIXOJUT 33 PAMKHU
(MHAHCOBBIX TpaH3aKIMi M PBIHKOB (PacmpoCTpaHsAIOTCs Ha cdepbl rocynap-
CTBEHHOT'O yNPAaBIICHHUS, 31pAaBOOXPAHEHUs, HAYKH, 00pa30BaHUS U Ap.).

B 2014 romy 9 xpynHbix (uHaHcoBbix opranusanuii (Barclays, BBVA,
Commonwealth Bank of Australia, Crédit Suisse, Goldman Sachs, J.P. Morgan &

Co., Koponesckuii 6ank [llotnanauu, State Street Corporation u UBS) coznanu
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(hMHAHCOBO-TEXHOJIOTMYECKYIO HccaeaoBaTeabckyro kommnannio R3 CEV LLC, us-
BecTHY10 B Poccun nog umeneM R3 koncopimym. OCHOBHOM 11€bI0 ObLIIa 3asiBie-
Ha HCCIEA0BATENIbCKas JEATEIbHOCTh B 00JIACTH BO3MOXKHOCTH TIPUMEHEHUS TEX-
HoJIoTUU OJ0KYelH B (huHAHCOBOM M O6aHKOBCKOM cektope. K koniy 2016 roay B
COCTaB JAHHOM OpraHu3aluu BoLLIM yke Oosee 50 kpynHedmmx OaHKOB U (Qu-
HAHCOBBIX OpTraHU3aIMi CO BCero mupa [24].

[lenecooOpa3HOCT, NMPUMEHEHHSI TEXHOJOTHUN PACTIPEEICHHOTO peecTpa
HavyaJld NpopabdaTbiBaTh M Pa3pabOTUMKU PA3NIMYHBIX KOMIUIEKCHBIX MH(pOpMAaIu-
OHHBIX CHUCTEM, B YACTHOCTU Pa3BUBAIOIIME METOAOJOTUIO CO3JaHUSI PELICHUN B
pamkax koHuenuuu «Smart Cityy». Paznuunbie npumepbl IepBbIX TpopabOTOK UC-
MOJIb30BAHUS TIPHIIOKCHUN OJOKYCHH-TEXHOJIOTHI ¢ TPYNIUPOBKOM IO Kjaccam,
MpeACTaBICHBI B Tabymie 1 [24].

[Ipumeuanue: Tabaua cocTaBlieHa aBTOPAMH C YYETOM JaHHBIX, MPE/ICTAB-
neHHbIX Ha caiite «Ledra Capital» B oiHOM 13 cepuu cTaTel Ojora 1moj Ha3BaHUEM

«Bitcoin Series 24: The Mega-Master Blockchain List» [S1].

Tabnuma 1 — [MpumMeHeHne TeXHOIOTUH pacipeiesIeHHOTo peecTpa B npuioxkeHusx Blockchain

Kuaacc npunoxkennii | O0J1acTH NpUMEHeHUs NPUJI0KeH Uit

Blockchain 1.0

Nndopmanus o koHKpeTHOW | KpUnTOBamIOTH B pa3iMyYHBIX MPHIOKEHUSIX, UMEIOLINX OT-
TPAaH3aKIIMM U €€ LIEHHOCTH, | HOLIeHNEe K (DMHAHCOBBIM TpaH3aKLUAM, HallpUMEp CUCTEMBI
Ha3HA4YCHHOU B CUCTEME NEPEeBOJIOB U U POBBIX IIIATEKEN

Blockchain 2.0

["apanTtuiiabie o0s3aTenscTBa | OdopMileHHE TapaHTUMHBIX 00s3aTEILCTB, TPEXCTOPOHHUI
apOUTpaX, MHOTOCTOPOHHSISI TTO/IHUCH, CIICIKU C UCTIOIh30Ba-
HHEM cueToB Escrow

DUHAHCOBBIE TPaH3AKIIMHU [lennsie Oymaru, akiuu KOMIaHWH, Kpayadaiiaunar, odaura-
WY, B3aMMHBIC (OHJIBI, IPOU3BOAHBIC (DMHAHCOBBIC WHCTPY-
MEHTBI, aHHYUTEThI, IEHCUHI

YacTHble TOKYMEHTBI JlonroBble pacyCKH, 10rOBOPHI, ITApH, MOAIMCH, 3aBEILIAHUA,
JIOBEPEHHOCTH

JlokyMeHTsI, TpeOyrommue 3a- | CTpaxoBble CBHACTEIHCTBA, CBUIETEIILCTBA O COOCTBEHHOCTH,
CBUJICTEIILCTBOBAHUSA HOTapUaIIbHOE 3aBEPEHUE JOKYMEHTOB

Perucrpauuss Hematepuans- | IlaTeHTHI, TOProBble MapKH, aBTOPCKHE MTpaBa, OpOHUPOBAHHE
HBIX aKTHBOB U T.J.

OxoHuanue Tadmusl 1
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Blockchain 3.0

CBUETEIBCTBA U JTULIEH3UH,
3aBepsieMble TOCY1apCTBOM

CBunerenbcTBa O TMpaBe COOCTBEHHOCTH Ha 3€MeJIbHbIE
YYaCTKH U HEABUXUMOCTb, CBHUJIETEIBCTBA O PErHCTPALUU
TPAHCIIOPTHBIX CPEJCTB, JIMLIEH3UHU Ha MPaBO 3aHATHUS OIpe-
JIeNIEHHBIMH BHJIAaMU JI€SITEITbHOCTH

Y nocroBepeHus, 3aBepsieMble
rocyaapcTBOM

VY noctoBepeHust IMUHOCTH, MACIIOPTA, CBUIAETEIBCTBO O PETHU-
CTpam U30MpaTesisi, BOAUTEIbCKUE YIOCTOBEPEHHUSI, CBHJIC-
TEIHCTBA O POXKJICHUH, OpaKe U CMEPTU

Nudopmanus u IOKyMeHTa-
UsI, OTHOCSMIASCA K MEIu-
IIUHE

JlanHble ¥cTOpuM OOJE3HM MAIMEHTOB MEIUIMHCKUX Yydpe-
KIeHui, napopMalus o pe3ynbraTtax 0o0CIeOBaHUHN, peru-
CTpanus IpaB JOCTyIa MEJUIMHCKOTO MEepCOHaIa K ompese-
JICHHBIM JJAHHBIM U KOHKPETHBIM MallieHTaM

Nudopmanus u IOKyMeHTa-
s B cdepe oOpa3oBaHws,
HAYKH, KYJIbTYPBbI

Jlanubie 1 wHGOpMaNKs 00 00yJarONUXCs W TPErojaBare-
TSX, HAYYHBIX PaOOTHHKAX, paOOTHUKAX KYJIBTYPBl U HCKYC-
CTBa, PA3JIMYHBIX TPAH3AKIUAX B cepe 0Opa3oBaHUs, HAYKH,
KyITbTYphl (B T.4. TIOKa3aTesiX PabOTHl YUPEKACHHA U OT-
JEMBHBIX JIHIT)

WNudopmanus u 1oKymeHTa-
us B cepe KKX

JlanHble U nHpOpPMAIM O PA3TUYHBIX TPAH3aKLUHUAX B cdepe
KUJIMITHO-KOMMYHAJIBHOTO XO3SICTBA: IOKa3aTeld MOTped-
JeHUS DIEKTPOIHEPTUH, BOJBI, TEICKOMMYHHUKAIIMOHHBIX

yciyT, GYHKIMOHUPOBAHUS CUCTEM «YMHOTO JIoMa» U T.II.

OcHoBHBIE c(hepbl MPUMEHEHHs OJIOKUelHa — 3TO, MPEXIe BCEro, (puHaH-
coBasi u OaHKOBCKas c(ephl, JUIsl KOTOPHIX MOKa pa3padaThIBAETCs OOIBITMHCTBO
NpWIOKEeHUH OsokueitH. [lepedeHb TEXHOMOTUYECKUX PEUICHU Ha OCHOBE OJIOK-
YeilH, KOTOpbI€ CIIOCOOHBI PEBOJIOLMOHU3UPOBATH (DUHAHCOBYIO CHUCTEMY, J10-
BOJIBHO OOIIMpEeH. JT0 — MEKOaHKOBCKUE pacCyeThl, pacueThl MEXy IOpUaAnYe-
CKUM W (PU3UYECKHUM JIMIAMH, IUIATEKU, LEHHble OyMaru, KpeIUTHbIE HCTO-
puu [43].

MukporiaTe:ku — OJHO U3 CaMbIX MEPCIEKTUBHBIX HANpaBJICHUN (hUHAH-
coBoii cdepsl U 6uzHeca. Hanpumep, 10 HelTaBHETO BPEMEHU ILJIATEXH pa3MEPOM B
JI0JIM LIEHTa OBbUIM CIUIIKOM 3aTPyIHHUTENbHBIMU Ui moJib3oBareneil Nurepuera.
Pa3paboTka COOTBETCTBYIOMIMX MPHJIOKEHUN HA OCHOBE OJIOKUCHH CIEIAaeT TaKHe
MJIaTEXH BO3MOXXHBIMU U MPAKTUYHBIMU. DTO MO3BOJUT d(PPEKTUBHO MOHETHU3U-
pOBaTh COLIMATIBLHBIE CETH, a TAKXKE CJlIeNaTh UX AIbTEPHATHUBHBIM CIIOCOOOM OILIa-
ThI 32 HEOOJIbIINE pabOThl, TaKKWE, HAIPUMEP, KaK 3allOJIHEHUE OMPOCOB WJIM BHE-

ITaTHAas peJaKTypa sl pa3HbIX KIMEHTOB [43].
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[lepcnekTUBOW MCHONB30BaHUsS OJOKYEHA B TOPIOBJIE SIBISIETCS OTCIIEKHU-
BaHUE LEMOYKH MPOJBUKEHUSI TOBAPOB. B MCcTOpUM HE pa3 BCTpeUauCh CUTYAIlUH,
KOrJa WEeJbIM HHIYCTPUSM MNPUXOJUIOCH OCTAaHABIMBATh IMPOU3BOJACTBO H3-32
CJIy4aeB OTPaBJICHUsS MPOAYKTaAMHU OJIHOTO Ipous3BoauTela. Tollbko ObICTpoe pea-
TUPOBAHKE TIOMOXET CIIPABUTHCA C MOJOOHBIMU CUTYaIUsIMHA. [[7151 TOg00HBIX Ote-
panuii 6J10KUelH uaeanbHo moaxouT. C ero noMouibio BCe MOCTAaBIIMKHU HAJIEKHO
U aBTOHOMHO JIpYT OT JIpyra MOTyT WJAEHTU(UIHUPOBATH CBOM MPOJIYKTHI, & CETH
Mara3uHOB MOTYT TOYHO COOOIIATh MOTPEOUTENSIM, OTKYyAa U KaKOW MHTPETUCHT
NPOJYKTa, KOTOPBIM OHM MOKYMaroT, ObUI AocTaBiieH. Hampumep, koMmmaHus
Provenance ycrniemHo BHeJIpSET TEXHOJIOTUIO OJOKYEHH B cynepMapkeTax. B mac-
mTabax rao0anbHBIX KOMITAHUN ATa 3a/a4a PelaeTcs Topasao ClIoKHee, U HaJl ee
penieHrueM padoTaroT Bce KpyIHbIe TOProBeie ceTu [15].

HecMoTpst Ha TO, 94TO aXUOTAK BOKPYT UHAYCTPUU TOTPEOUTEIHCKUX TOBA-
POB Ha OCHOBE OMTKONHA HECKOJIBKO OCTHUI, TEXHOJOTUS OJOKYEHH, SBIISIONIASICS
JUISl HETO OCHOBOM, OCTaeTCsl MpUBJIEKaTEIbHOM Oarogapst 0ojiee HU3KUM U3JIECPK-
KaM, KOTOPbIe OHa MOXXET MPEMJIOKHUTh CTOPOHAM B TJIOOAIBHBIX OJHOPAHTOBBIX
TpaH3akuusx [43].

CoOepbank u denepanpHas antTuMoHOomnoNbHas ciyxba (PAC) Poccuu, B
CBOIO Oouepe/ib, yxke 3anmycTuian mpoekt Digital Ecosystem, paGoTaroiiiero Ha OCHO-
BE€ TEXHOJOTUM OJIOKYEHH, C MOMOIIBI0O KOTOPOTO JOKYMEHTaMHU MOXHO OyjeT
6e30macHO OOMEHHUBATHCS U XPAaHUTH B 3aIM(POBAaHHOM BUJe 0€3 yJacTus ornepa-
TOPOB CBSI3U M TTOCPEIHUKOB, a TAK)KE MCIOJIb30BaTh AJIEKTPOHHYIO MOANHUCH. [Ipo-
€KT HaXOJUTCS B MUJIOTHOM CTaJNM, OJHAKO B HEM YK€ MIPUHUMAIOT y4acTue Apy-
re pPOCCUNCKHUE KOMITAaHUH, B UX YUCIIe — «AdpoduioTy, «Pycckuii Yromby,
«DopreuBecT» [27].

Haxonar npuMeHnenue OJ0KYeiHY M B 00JIaCTH aBTOPCKOIO MpaBa. AMepu-
KaHCKas kommnaHnus ¢ 6oraroit uctopueit Kodak mmanupyer ucnosib3oBath €ro st
3alUThl aBTOPCKUX TPaB Ha 3apETUCTPUPOBAHHBIC HA MIATPOPME U300PAKEHUS U
dbororpaduu, 4To B 3M0Xy JHOepanbHOro MHTEepHeTa cienarb mpooieMaTHyHo, U

yKe COOMpaeT Cpe/icTBa HAa MHBECTUIIMHU B MPoeKT [72]. [lomumo uzobpaxenuii u
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¢dotorpaduii 60JBIION COPOC €CTh B MY3bIKAJbHON MHAYCTPUU. ABTOPHI MY3bI-
KaJIbHBIX MPOM3BEICHUN Ceiiuac TakKe CTAJIKHBAIOTCS C HECOOIIOJCHHEM aBTOp-
CKHX IPaB U JIUKTATypOUl MY3BIKaJbHBIX IJIOMIA0K, U3-32 YErO OHU HEI0MOJIyYa-
I0T Harpajay 3a CBOM TPYyHbl. 3a U3MEHEHUE ATOW CHUTyalluu B3SUIMCh OJIOKYEHH-
npoektsbl PeerTracks, MUSE, Bittunes u Ujo Music [6]. Takxe, SmOHCKHI TeXHO-
JIOTUYECKUM TUTaHT Sony 1oJiajl MaTeHT B bopo Mo maTeHTHBIM U TOBapHBIM 3HA-
kam CoenuneHHsbix LlITaToB AMepHku Mo MCMONB30BAaHUIO OJIOKYEHHA B 001acTH
3aIUTHl ABTOPCKUX TPaB, OOBSICHSAS 3TO TEM, YTO HBIHEITHHE TEXHUUYECKHE CPE/I-
CTBa JJIA 3allUThl aBTopckux mpaB (DRM), HallelieHHbIE Ha ONEPATUBHYIO COBME-
CTUMOCTh, «MOTYT OBITh HE OYCHb HAJICKHBIMHU U TIOJIATAIOTCS HA OJIHY YHHKAJIb-
HYIO TOUKY OTKa3a. Ecnu cuctema miam MOCTaBIIMK YCIIYT MO 3alllUTe MpaB yUAYT
u3 OM3Heca WM KaKMM-TO JPYTUM 00pa3oM BBIUIYT U3 CTPOsi, MOJb30BATEINb IO-
TepsieT BeCh MPUOOPETCHHBIA KOHTEHT». VX cucTeMa MokeT paboTaTh Jisi pa3HbIX
BUJIOB KOHTEHTA U JAHHBIX, TAKMX Kak (UIbMbI, TEJICBUIEHUE, BUIECO, MY3bIKa,
ayauo, UTPbl, HAYYHbIC JaHHBIC, MEIUIIMHCKHUE JaHHbIC U T.1. [79].

Kpome toro, Sony mojan erie naTeHT, CBSI3aHHBII C UCTIOIb30BAHUEM OJIOK-
yeiiHa B cdepe oOpa3zoBaHus, Uil XpaHeHHUs UHGOpMAIMU, HAITpUMep, 00 OIbITe
o0yueHus, cepTrudurKaTax U MPOUUX JAHHBIX MOJIH30BATEIS, a TAK)KE B KOHIICTIIINH,
HE CBSI3aHHOU C 00pa3oBaHHEM HampsiMylo — VIHTEpHeTe TpaHCIIOPTHBIX CPEJCTB,
IIPU MOMOIIb KOTOPOH aBTOMOOMIMCTBI CMOTYT TIepeAaBath APYT Apyry upopma-
[IUIO O JIOPOKHBIX YCIIOBUSIX B PEaIbHOM BPEMEHU B YCIOBUSX ACUEHTPAIU30BaH-
HoOM ceTH [78].

DTa KOHIIENIUA YaCTUYHO COOTHOCUTCS C JAPYTUM NEPCIEeKTUBHBIM HaIlpaB-
neHreM — VIHTepHEeTOM Bellel, re Takke He 000nuIocs 6e3 OJI0KYeiHa 13-3a ero
JEIEHTPAIN30BaHHON TTPUPObl. OO 3TOM €CTh CTaThH, HAIIMCAHHBIE aBTOPAMHU U3
JlatBuun, Ounngaauu [70] u Pymeinum, Utanuu [74], a Takke ynoMUHAETCS U B
cratbe JI. A. IIBeTkoBoii [43].

Nurepuer Bemeii (anrn. Internet of Things, loT) — KOHUENIUS BBIYUCITHU-
TEeIBbHON ceTU (PU3NYECKUX MPEIMETOB («BEIICi»), OCHAIIEHHBIX BCTPOCHHBIMHU

TEXHOJIOTUSIMU ISl B3aUMOAEHUCTBUSA IPYT C APYTOM WIIM C BHEIIHEN CPENIOH, pac-
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CMaTpHBAIOIasl OPraHU3alUI0 TAKUX CETeH Kak sIBJIEHUE, CIOCOOHOE MEePECTPOUTH
YKOHOMHUYECKHE U OOIIECTBEHHBIC MPOIIECCHI, UCKITIOYAOIIEe U3 YaCTH JICHCTBHMA U
orepanuii He0OXOAMMOCTh YJacTHs YesloBeka [9].

briokdeiitH cTtaHeT OCHOBOHM Jisi OoJiee JIETKOTO B3aWUMOJICUCTBUS MEXKITY
YCTPOMCTBAMHM, KOTJIa KaXKIbld yIpaBisieT CBOMMU COOCTBEHHBIMU POJISIMHU U TO-
BEJICHUEM, OOJICTYUT Pa3IMYHbIC BUJBI TPAH3AKIIUNA MEXKIY YCTPONCTBAMH, TAKHE
KAaK perucTpanus HOBOTO yCTPOMCTBA, ayTeHTU(DUKAIUS YIAJICHHBIX IMOJIb30BaTE-
Jel U KOHTakT Juisi oOMeHa ¢ JpYyruMH ycTpoHcTBamMu. Bc€ 3To0 H0MKHO OBITH
OCYIIECTBUMO C JOJKHBIM YPOBHEM KOH(DHICHIIMAILHOCTH W OE30MacHOCTH OT
HECAHKIMOHUPOBaHHOTO joctyna [43]. [Ipumenenuit coueranus Omokuerina u [oT
TaKX€ OTPOMHOE KOJIMYECTBO: HA MPOU3BOACTBEHHBIX MPEANPUITUSAX, B KOHIEII-
MM YMHOTO TOpojia, B yXOJI€ 32 MPECTAPENIbIMU U HYXITAIOIMMUMHUCS JIIOAbMHU U
MHoroe apyroe [74], [5].

Jpyrum HampaBiieHHEM, B KOTOPOE XOPOILIO BIUCHIBAETCS TEXHOJIOTHUSA, SIB-
JIIeTCs 3ipaBoOXpaHeHue. 3/1eCh OJOKUYEHH MOXKET ObITh UCIOJIb30BaH, HAIPUMeED,
KaK KapTouka, rje OyJeT HaJléKHO U 0€30MMacHO XPaHUTCS UCTOPHS JICUEHHUS Mallu-
€HTa WM UHBIM CIIOCOOOM, 0 Y€M HAIMCAaHO TAaKUMH 3apyO0eKHBIMHU aBTOPAMH Kak,
Hanpumep, A. Azaria, A. Ekblaw, J. Halamka, A. Lippman u3 MaccaudyceTckoro
TEXHOJIOTUYECKOIO MHCTUTYTa W ['apBap/ICKOM MEIWIIMHCKOM IIKOJbI B UX COB-
mectHOM paboTe «Case Study for Blockchain in Healthcare: «MedRec» prototype
for electronic health records and medical research data» [64], a Tak)ke B TeopeTu-
YECKOM HCCJIENOBAHUM Ha caite EBpONENCKOro KOOPAMHALMOHHOIO KOMUTE-
ta [50]. B cratee JI. A. IIBeTKOBOI NPUBOAATCS MIPUMEPHI PEATLHOIO UCIOJIb30Ba-
HUS U1 MEOUIMHCKAX 3alKiceil B DCTOHUU W HUCCIIEIOBAHUNA B DTOU K& 00JacTH
kommanusiMu Novartis u Pfizer, rine monp3oBatenu MOTyT pasperiaTh Bpayam |
JPYTUM JIIIaM MIPOCMATPUBATh UX MEIUIIMHCKHUE 3aMKUCH 110 Mepe HEOOXOAUMOCTH
C TIOMOIIIBIO CBOETO CEKPETHOTO KJItoua. 3amuch MOTYT COJAEpKaTh UH(POPMAIIUIO
oT (puTHEC-TpeKepa, CTaTyC BaKIMHAIIMU, PEIENThI, MPEAbIAYIIHNE TPOLICAYPHI, pe-

KOMCHOaInmn Bpaqeﬁ M J10Ka3aTCJIbCTBAa CTPAXOBKH. OTH aHOHUMHLIC JAaHHBIC O
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3JI0pPOBbE OTKPOIOT HOBBIE MEPCHEKTUBBI ISl pa3pabOTKU JIeKapcTB i (dapma-
LIEBTUYECKUX KOMITaHuM [43].

Taxoke mepcneKTuBHOU chepoid, Te ObI MOT MPUTOUTHCS OJOKYCHH, SIBIIS-
€TCSl HeIBMXKUMOCTD. 3/1€Ch, HAIIPUMEP, OH MOKET MOMOYb B OpTraHU3aIlMi HOBBIX
dbopM peecTpoB, TUTYJIOB COOCTBEHHOCTH M O(QOPMIICHHUS CIETOK. 3aluCaHHbIC B
Os0KYeH-cucTeMy OJIOKM OYyAyT YIOCTOBEpSTH IMpOLeCC Mepexoja mpaBa coO-
CTBEHHOCTH Ha COOCTBEHHOCTh — OYIyT MOJITBEPKAATHCS JEHEKHBIE TIEPEBOIBI,
JOTOBOPHI M JJaHHBIE COOCTBEHHHUKA. DTO MO3BOJIUT UCKIIOYUTH MOCPEIHUKOB, KO-
TOpbIe 3a0MPalOT YacTh CYMMbI B BHJIE KOMUCCUU B Tpoliecce cuenok. MHoraa atu
IOPOLIEHTHI BBUIMBAIOTCS B KPYIHYIO CyMMY, OCOOEHHO €CIIM YYECThb, YTO KUJIbE,
KaK IpaBHJIO, CTOMT He A€meBo. BAobOaBok cOKpaTaTcs pUCKH MOIICHHUYECTBA
(Hanpumep, NpU apeHjie WIK MPOoJIaxe KBAPTUP) U BpeMsl JUIsl MOATOTOBKU CHEIIOK
u crpaBok. Crenuanu3upoBaHHble OJOKYEHH-TIAT(HOPMBI MO3BOJIAT MPEIOTBpa-
TUTh MOJAJIENKY JAHHBIX, YIPOCTAT MPOLECCHl MPOBEPKU OOBEKTOB HEABMKUMOCTH
nepes Npojaxen, KIMEHTHI MoayJdaT JOCTYN K IiaTdgopmaM B pexxume 24/7. Yixke
3amyIieHbl mepBbie MpoekThl — iNation u MexayHapoaHasi accoruans OUTKONH
HEJBUKUMOCTH CO3/Ial0T paCIpEACIICHHbI peecTp COOCTBEHHUKOB, OJIOKYEHH-
CEPBUCHI ISl BEICHUS CHEJIOK C HENABMXKUMOCTBIO cTposiT ABN Amro u IBM. Ot-
JUYUIICS TaKXke M YyKe YHNOMHHABIIMKCA paHee poccuiickuii CoOepbaHk u
BrenmkoHoMOaHK B CBOMX OJOKYEHH-IIPOCKTaX MO OBICTPOMY O(POPMIICHHIO ClIe-
JIOK C HEABMXKUMOCTBIO [17].

Kocnyncs 6510k4eiH 1 rocy1apcTBEHHOT'O CEKTOPA.

Oco0EeHHO HaCyIIHBIM BOIPOCOM SIBJISIETCA MPOBEACHUE TOJOCOBAHUM.
QOYHKIMOHUPYIOIIME B HAIIE BPEMSI CHCTEMBI 3JIEKTPOHHOrO ronocoBanusa (COI)
00JaaroT PSAOM HEIOCTATKOB. [ TaBHBIN U3 HUX — 3TO HAJIM4YKE €IMHOTO LIEHTpA,
rjae npoucxoaut ¢GopMHupoBaHUe 0a3 KOJIOB U PE3ylbTaTOB, OTKY/1a TPOU3BOAUTCS
yIpaBJICHUE UMHU U TJI€ YCTaHABIMBAIOTCS METOJbI U (POPMBI KOHTPOJISL HaJ cOO-
poMm aaHHbIX. [IpoBEpUTH KOPPEKTHOCTH PE3yJIbTATOB M3BHE MOUYTH HEBO3MOXKHO.
OTO0 HE MO3BOJISIET MOJIYYUTh 0’KUAEMBbIN OOIIECTBOM YPOBEHb JIOBEPHs K UTOram

roJ10COBaHU:. KpOMe TOrIO, OOIBIIMHCTBO J'IIOI[GI;'I YBCPCHHO, 9YTO TAKUC CUCTCMbI
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c1a0o 3alUIIEHbl OT KMOepaTak, a 3HAYUT, Pe3yIbTaThl MOTYT ObITh OJATACOBAHBI.
brnaromapsi cToiiKol K M3MEHECHHMSIM TEXHOJIOTMH OJIOKYEWH, KaXIbI OTIAHHBIN
roJioc OyJIeT KOPPEKTHO YUTEH IIPHU MPUHATHU BOKHBIX PEIICHUM, a pedepeHTyMbl
MOKHO OYZET MPOBOJUTH TOPA3/I0 Yalle U3-3a MPOCTOThl OPraHU3alUKU TaKOTO Po-
na ¢opmara rosocoBanus [8, c. 134].

B Poccuu amekTpoHHOE TOJIOCOBAaHME Ha OCHOBE OJIOKUEHHA YK€ MCIOJIb3Y-
et HamuonaneHbiét pacuetHsiii Aenosutapuit (HPJI). 3amyck paspabotaHHON AJis
HPJI niaTdhopmbl 21€KTPOHHOTO TOJI0COBaHUs €-voting ObUT aHOHCUPOBAH Ha Tep-
Boe nomayroaue 2017 roga. HoBbll cepBHC MO3BOJIMUT BIIAJENbliaM LIEHHBIX OyMar
yAAJIEHHO MPUHUMATh y4acTHE B ToJIOcOBaHuUsIX [8, ¢. 135].

[TomuMo TONOCOBaHMS OJIOKYEHH pPAacCMATPUBAIOT TAaKKe M B JIPYTUX
HaIpaBJICHUSX, B KOTOPBIX TEXHOJOTHS PACIPEACIICHHOTO pPEeeCcTpa MOTEHIINAIBHO
MorJia Obl TOMOYb TOCyAapcTBY [8, c. 138]:

® HOTapuar;

e cOOp HAJIOTOB;

e pacrpejeacHue TOCOOHIA;

® BbIJlaya NACIOPTOB;

e paboTa C 3eMeTbHBIMH KaJacTPaMH;

e o0ecreueHre KaHAJIOB TOCTAaBOK TOBAPOB;

® MOJJEpPKaHUE TOCYJAPCTBEHHBIX 3alIUCEN U YCIYT B LIEJIOCTHOM BUJIE.

OTOT CIUCOK C MpUMEpaMU NMPUMEHEHHs OJIOKYEHHA MOMXHO MPOOJIKATh
elie J0Jro, HO YXe SCHO, YTO C KaXKIbIM r0JI0OM BCE€ OOJIbIIIE YETIOBEK U OpraHu3a-
U HAXOAAT MOTEHIMAI B 3TOM TEXHOJIOTHH.

bonee Toro, B 2018 roay nmo uHunuaruBe I'epmannu u @paHuum Ha
camMuT (G20, KOTOpBIN MPOIiAET B APreHTHHE, B CIIMCOK BOIIPOCOB AJI 00CyXke-
HUS OBLIO TPENJIOKEHO BHECTU A(P(HEKTUBHOCTh KPUNTOBATIOT KaK BHUJ AaKTH-
Ba [66], [81].

[To uToram nepBbIX MEPETOBOPOB MUHUCTPAMHU (PUHAHCOB U TJIaBaMU IIE€H-
TpoOankoB cTtpaH G20 ObLI0 MPUHATO HEUTPAJILHOE pelieHre. Y YaCTHUKUA CaMMHU-

Ta BBIPA3UJIM MHEHHUE, YTO MOKA KPUIITOAKTUBEI HE YTPOXKAIOT MUPOBOM (pUHAHCO-
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BOM CTaOMJIBHOCTH, MOCKOJBKY JaKe Ha MHKE MX COBOKYITHAsl PHIHOYHAS CTOM-
MOCTb COCTaBJISIIA MEHEE OJTHOTO MPOIEHTAa OT MUPOBOM SKOHOMUKH, OJHAKO OHU
MOTYT CIIY>KUTh JIJIsl YKJIOHEHUS OT YIUTaThl HAJIOTOB, OTMBIBAHUS JCHET U (pUHAH-
CHUPOBAHUS TEPPOPHU3MA, a Y HHBECTUPYIOUIUX B HUX I'PakJaH MOTYT BO3HUKHYTh
MPOOJIEMBI C MOTYYEHUEM CBOUX CPENCTB. B KaKkoil-TO MOMEHT 3TO MOXET UMETh
MOCJICICTBUS B TOM 4HCIIe U i ¢puHaHCOBOM ctadunbHOocTU. CTpanbl G20 corna-
CUJIUCh, YTO CHUTyallds C KPUIITOAKTUBAMHU TpeOyeT MOHUTOPHMHIA W OoJjiee IIo-
JIPOOHOTO M3YYECHHS TIEpe]l KOHKPETHBIMU JEHCTBUSIMH TIO peryiaupoBanuio. KoH-
KPETHBIC TPEIOKEHUS TI0 PETYJIUPOBAHUIO OBLJIO PEIIEHO MPEJICTaBUTh U 00CY-
JUTh Ha cIeaylolel BcTpeue B pamkax cammuta G20 B utone [67], [68].

B wuroroBoit aeknapanuu [60] Takxke coaep>kaTcs NPU3bIBbI K MEXTyHAPOI-
HBIM OpraHaM no craHjgaptu3anuu (SSB) mo MOHUTOPUHTY KPHUITOAKTUBOB M
OIIEHKE UX PUCKOB M K MEXIPABUTEIbCTBEHHON OpraHu3aiueil mo BeIpabOTKE MU-
POBBIX CTAaHIAPTOB B chepe MPOTUBOCHCTBUSI OTMBIBAHUS TPECTYMHBIX TOXOOB
u ¢dunancupoBanus TeppopusMa (FATF) mo paccMOTpeHHIO CYIIECTBYIOITUX

cranaaptoB FATF B oTHOIIEHUH KPUTITOAKTHUBOB.

1.4 AHAJIM3 UCTOYHHUKOB 10 TeMe MPUMeHeHusI 0JI0K4YeiiHA B

o0pa3oBaHNHU M HAyKe

TexHonorus 610K4YeiH HE 000IUTa CTOPOHOM M TaK WM WHA4YE 3aTPOHYJA U
Takue cepbl KUZHEIEATETLHOCTH Kak 00pa30oBaHUE U HayKa.

[TockonbKy M3HaYaNbHO OJOKYEHH M KPUNTOBAIIOTHI 3apoauiiuch B MHTEp-
HETe, U, 10 CyTH, 0e3 Hero (PyHKIHOHUPOBATH B MOJHOM MEpe HE MOTYT, JIOTHY-
HBIM OyJAeT TO, 4yTO OOJbIlasi 4YacTh MHMOPMAIMU O HUX HAXOAUTCS UMEHHO BO
BcemupHoii ceti, B 0COOEHHOCTH B MHOCTPAHHBIX €€ CerMEHTaX.

CrnocoOcTByeT 3TOMYy €Il U TO, 0 YEM yxKe ObLIIO CKa3aHO BBIIIE — 3TO OT-
CYTCTBUE YETKOTO PETYJMPOBAHUSA CO CTOPOHBI TOCYAAPCTBA, U3-3a YETO U MOJIyYa-
€TCs, 9TO TPEOoOIaNa0NIMM UCTOYHUKOM JUIsl TIoNydeHuss uHpopManuu o ¢GheHo-

MCHC ABJIACTCA I/IHTCpHeT.
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OpHako 3TO HE TOBOPUT O TOM, YTO TEXHOJIOTHIO HEJb3sl PACCMATPUBATH C
Hay4YHOU TOYKHU 3pEHMS, KaK MPEIMET UCCIEAOBAaHUs, U B 3TOM IIJIJAHE MOYXHO BOC-
M0JIb30BAaThCs HapaOOTKaMU M TMEPCHEKTUBHBIMH HJIEIMU PA3IUYHBIX JesTeNeil
HayK{ B JaHHOU 001acTH.

Bonee Toro, mo qaHHON TeMaTHKE y>K€ HAITMCAHbl KHUTH, SIBJISIFOIIIMECS OecT-
CeJuIepaMH.

O Tex WM UHBIX COOBITUAX, pa3pabOTKaxX, aHOHCAX WHHOBALIMOHHBIX MPOEK-
TOB B chepe KpPUNTOMHIYCTPUU COOOIIAETCS B HOBOCTHBIX M TEMATUYECKUX HH-
TEpPHET-PECYpCaX.

Teneps pacCMOTPUM UCTOYHUKH MOMOAPOOHEE.

BrniepBbie nmpuHIUIBI pacnpeeeHHON 0a3bl JaHHBIX OJIOKYEHH ObUIM OIu-
CaHbl HEW3BECTHBIM YEJIOBEKOM WM TPYINIOW JIMI[ oA TIceBaoHMMoM Cartocu
Hakamoto. B omy6nukoBanHoii 31 oktsa0ps 2008 roga crarbe «Bitcoin: A Peer-to-
Peer Electronic Cash System» [75] Obln onucaH BUTKOWH — MOJHOCTBIO JCIEH-
TpaJIM30BaHHAsI CUCTEMA DJIEKTPOHHON HAJIMYHOCTH, HE TpeOyrolas J0BepUsl Tpe-
ThUM CTOpOoHaMm, a B Havarme 2009 ronma BeImyIieHa TepBas BEPCHs OUTKOWH-
KOIIIeJIbKA U 3aMyllleHa ceTh bUTKOMH [26].

[ToCKOIBKY TEXHOJIOTHS ABJISIETCS JOCTATOYHO HOBOM M BCE €IlIE pa3BUBACT-
Csl, UCCJIEJIOBAaHUIA MO HEW HE TaK MHOr0, OJHAKO OIpe/AesieHHble HapabOTKU U
HUJIEU BCE K€ €CTh.

BaxHbIM UCTOYHUKOM SIBII€TCS KHHUTa-OecTcemiep «PeBomtonus OoKuelH.
Kak TexHonorusi, crosias 3a OMTKONH, MEHSIET €HbrH, Ou3Hec u Mup», Hanu-
caHHas aBropamu JloHoM m Anekcom Tamckorramu, a 3aTeM NEpEBEICHHAas Ha
pycckuit s3pik K. [llamkoBoii u E. Psaxunoit mon Ha3zBannem «TexHomorus OJOK-
yeiiH. To, uTo ABMXKET (UHAHCOBOM PEBOIIOLIMEN ceroaHs» [39].

JIoH — W3BECTHBI KaHAJICKUN MyOJUIUCT, OM3HEC-KOHCYJIbTAHT, rOCyAap-
CTBEHHBIN COBETHMK, YUE€HBIH. MUPOBOW aBTOpUTET B 00JaCTH OM3HEC-CTPATErHH,
OpraHU3alMOHHBIX MPeoOpa30BaHU, BIUSHUS TEXHOJOTMU Ha Ou3Hec W oOlie-
ctBo. [Ipodeccop menemxmeHTa YHHBEpcHUTeTa TOPOHTO, MOYETHBIA JTOKTOP

IOpUIMYECKUX HAYK TPEX KaHAJICKUX YHUBepcUTeTOB. B 1993 rony ocHoBain Mex-
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JTyHapOJIHBIA Hay4dHO-HMCcieaoBaTenbckuil 1eHTp New Paradigm (ceiiuac nGenera
Insight). SBnsiercs TnmaBHBIM ucnonHUTENbHBIX aupektopoMm (CEO) Tapscott
Group, u3BecteH kak aBTop KHUT « Wikinomics: How Mass Collaboration Changes
Everything», «The Digital Economy: Promise and Peril in the Age of Networked
Intelligence» omuchIBarONUX HOBYIO SKOHOMUYECKYIO PEaIbHOCTh, U JACCATKA JIPY-
TUX MOMYJISIPHBIX TPYJOB O TEXHOJOTUIX, Ou3Hece u oomiecTse [40].

Aunexc Tanckort — cwiH Jlona Tanckorra, CEO u ocHOBaTeh BEHUYPHOTO
donma Northwest Passage Ventures, cneruanu3upyromerocs Ha WHBECTUIIUIX B
PBIHOK OJIOKYEHH-TIPOEKTOB, Takke oH ocHoBal (oua NextBlock Global, crnenna-
JU3UPYIOUIUICS HA UHBECTULIUAX B IU(PPOBbIE aKTUBHI [49].

Kpome toro, Anekc BMECTE CO CBOMM OTLIOM OCHOBalIH MHCTUTYT mccaeno-
BaHui OokueitHa (Blockchain Research Institute) [63]. B HéM rpymima y3kocneru-
ANMU3UPOBAHHBIX MCCIENOBATENEH IIJIAHUPYET MPOBOJANUTH aKaJEMUUYECKUN aHaJU3
BIMSHUS OJIOKYElHA Ha IIMPOKHUM Kpyr oTpacie, BKitoyas ((MHAHCOBBIC YCIYTH,
PO3HUYHYIO TOPTOBIIIO U MTPOU3BOJICTBO, a TAKXKE BIMSHUE TEXHOJIOTHH HA P PY-
KOBOJAILIUX JOJDKHOCTEU. [IOMMMO 3TOro, HOBBIM MCCIEAOBATEILCKUNA WUHCTUTYT
IJIaHUPYET U3ydaTh BOIPOC TOTO, KaK OJIOKYEHH MOBIMIET HA CUTYallUIO HA PhIHKE
Tpyaa. OTINYUTENbHOM 0COOEHHOCThIO MHCTUTYTA, TUCTAHIIUPYIOIIEH ero oT apy-
rUX AHAJIOTUYHBIX MPOEKTOB, CTAHET MPUBJICUCHUE «YMHEHIIMX JIIOJEH B MUPE»
IUIsl TIPOBEJICHUSI MCCIEAOBAHUM 3a CUET XOpOUIEH OIiaThl UX Tpyna. TamckorT
OTMETHJI, YTO MHCTUTYT, CO3/IaHHBIN JJI1 TOTO, YTOOBI MPEJOCTABUTH MHBECTOPAM
MOMEHTAJIBHBIN JTIOCTYN K CHEHHATU3UPOBAHHBIM HCCIEIOBAHUSIM, MPOBEACHHBIM
IITUPOKUM KPYTOM JIUJICPOB OTPACIH, B KOHEYHOM CYETE OTHaeT OOJBIIYI0 YacTh
CBOMX 3HaHWU. ['pynma ydpenuTeneil BKIIOYAET KAaK YK€ COCTOSABIIMECS KOMIa-
Huu: Accenture, IBM, SAP, Digital Asset, NASDAQ, PepsiCo, Centrica, Liberty
Global, the Government of Ontario, University Health Network, Tak u Te, kotopbie
SBJISIFOTCSL €II€ TOJIbKO THOHEpaMu B 3Tou obmactu: Nuco, Paycase, Artlery,
Votem, Cosmos, YouBase u WISeKey. Oxunpmaercs, 4To 3TOT IEepBOHAYAIbHbBIN
CIUCOK OyAeT pacTH W BKJIIOYATh YJIEHOB MPaBUTEILCTB, KOMIIAHUI W OpraHu3a-
LIM{A CO BCETO MHpa. B mepBbIi IO MHCTUTYT IIAHUPYET 3aHUMATHCS U3YYEHHUEM

BJIMSIHUS OJIOKYEWHA MO JIECSATH HANPaBICHUAM: (PMHAHCOBBIEC YCIIYTH, POSHUYHBIN

45

BepHyTbCA B kaTanor y4ebHUKOB 1 MoHorpadun
http://y4ebHnkn.nHdopm2000.pd/uchebniki.shtml



Y3HalTe CTOMMOCTb HanMcaHusi Ha 3aka3 CTyAeHYEeCKUX U acnmMpaHTCKux pabot
http://ly4e6bHunkn.nHdopm2000.pd/napisat-diplom.shtml

TOBAapOOOOPOT, BIMSHUE HA TOCYAApCTBA M MOJUTUYECKUU CTPOM, SHEPreTHKa,
BEICITICE 00pa3oBaHME, JOTUCTUKA, TPOMBIILIEHHOCTh, MEIUAIIPOCTPAHCTBO U Te-
JIEKOMMYHUKAIINH, TEXHOJIOTHH, 3APaBOOXPAaHCHHUE U pecypcoobopoT. Addumupo-
BaHHbIE OpraHu3aiuu, cpeau kotopbix Hyperledger, Ilanara uudgpoBoit kommep-
nuu (Chamber of Digital Commerce) u Enterprise Ethereum Alliance momoryt
CBECTH K MUHUMYMY 00bEM HEHY>KHOM paboTsI [63].

N xots B mpoekTax AJieKca HaXOJUJIU HECOCTHIKOBKH [ 14], OCHOBBIBasich Ha
BBITIICU3JI0’)KEHHOM, MOYXHO CJIeJaTh BBIBOJ, YTO aBTOPBI UCCIEAOBAIHM TEXHOJIO-
TUI0 B TCUYCHHUE JUIMTEILHOTO BPEMEHU M OMPEAEIIEHHO PAaCIOiaraloT OTPOMHBIM
Oara)xom 3HaHHI B 00JaCTH KPUNTOBATIOT M OJOKYEIHAa, YTO OHU U JIEMOHCTpPH-
PYIOT B CBOEH KHUTE.

B sroit kHHMre pacckaspiBaeTcsi 00 MCTOPUM BO3HUKHOBEHHUS U Pa3BUTHUS
TE€XHOJIOTUU, HAYMHASI OT CO3/IaHUsI KPUMNTOBAIIOTHl BUTKOIH, pacKpbhIBaeTCs CyTh
anropuTMa ee padoThl (TaK Ha3bIBAEMBIX IIETIOYEK OJIOKOB TPAH3AKIINN ), BEIBEICHBI
OPUHIUIIBL 17151 pEIISHUH, CO3Jal0MXCsl HA OCHOBE JaHHOU TexHoioruu. [Tomumo
BOKHOCTH TEXHOJIOTUH B (DMHAHCOBOU c(epe, aBTOPHI OTMEUAIOT TAKKE €€ PEBO-
JIOIMOHHBIN XapaKTep U MPUMEHEHUE BO MHOXKECTBE IPYrux chepax KU3HH, OIBIT
KOTOPBIX MOXHO MEPEIOKUTh B TOM YHCIIE U HAa 00pa3oBaHuUe.

Kpome Toro, y TamckorTroB BbIIIia craThsi B KypHaie «Educase» mox
HazBanueM «The Blockchain Revolution and Higher Education» [80]. B Heit 6710k-
YEHH BBICTYIIA€T KaK OCHOBA JUI1 HOBOU 23pbl MHTepHeTa — MHTEpHETA LIEHHO-
CTEH, a €ero poJih B BRICIIIEM 00pa30BaHUM MOIPA3EISICTCS Ha YEThIPE KAaTETOPHH:

e yAcHTUUKALMSA U CTYJACHUYECKUH Y4YE€T: KaK HACHTUPUIIMPOBATH CTY-
JICHTOB, 3aIIHINATh UX KOH(PUIECHIINATHLHOCTD, OIEHUBATh, BECTH YUET, TIPOBEPSTH
TOCTYKEHUSI, COXPAHSSI 9TU JaHHBIE B 0€30MaCHOCTH;

® HOBAas MEJAroruka: Kak HACTPOUTh MPENOJaBaHUE MO KaXKI0r0 YYeHUKa
Y CO3/1aBaTh HOBbIE MOJIEIN O0YUYEHUS;

e pacxonapl (CTyAeHYECKHE 3aJ0JKEHHOCTH): KaK OIEHWBATh U (PMHAHCH-

poBaTh 00pa30BaHUE, KAK BO3HATPAXK/IATh CTYJIEHTOB 3a KAYECTBO UX PabOThI;
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® METa-yHHUBEPCHUTET: Kak pa3palaThiBaTh COBEPILIEHHO HOBBIE MOJEIH
BBICIIETO 00pa3oBaHMs, 4TOOBI MeuTa OBIBIIETO Tpe3uAcHTa MaccadyceTCKOoro
TEXHOJIOTMYECKOTro HHCTUTYTAa Yaka Becra Moria crate peaibHOCTBIO.

CoocHoBarenem npoekta Teachur (pucynok 12) benom bisiipom Ha mat-
dopme Mg conmmaNbHON KypHAIUCTUKH «Mediumy pa3MemeHbl psifl MOJIE3HBIX
JUIS TeMbl MCCIIEI0OBAaHUs CTaTel, B YaCTHOCTH, MPUBOAITCS OCOOEHHOCTH CaMOTo
npoekTta Teachur, peaqn30BaHHOTO Ha TEXHOJIOTUM OJIOKYCHH:

1. «Using blockchain to re-imagine learning» [54] — cooOmaeT o Tex npo-
Oysiemax B 00pa30BaHUM HAyaJbHOW M CPEIHEH IIKOJIbI, KOTOPHIM MOXET PEIIUTh
npoekT Teachur. Ero cyTe 3akitoyaeTcss B HOBOM MOAXOE AJI OLEHUBAHMS yya-
ITUXCSI TI0 TEM WJIM UHBIM CTaHIapTaM, CTPOTON M O€30MacHO# CUCTeMe XPaHCHUS
ATUX JAHHBIX U B JIETKOCTHU €€ nepeHoca. OCOOEHHOCTh MHHOBAIIMOHHOM CUCTEMBI
OIICHUBAHUS 3aKJIOYAETCS B TOM, YTO OIIEHKA CBS3bIBACTCS C TEMHU 3HAHUSIMHU U
LEJISIMU, KOTOPbIE OBLIU MOCTABJIEHbI C TOT WJIM MHOM MOMEHT BPEMEHHU, U MYTh
KOTOPBIX OCHOBBIBAETCSA Ha MPEIBIAYIIMX 3HAHUAX, LEJIIX U OIleHKaX, MO0JI00HO
TOMY, KaK CBS3BIBAIOTCSA B IICTIOYKW OJOKM B OJIOKYEiHE, rapaHTupys Oesomac-
HOCTh M JETKOCTh MX IMEpPEeHOoca, MPU 3TOM MO3BOJISIS MPOU3BOAUTH OLIEHKY Oosee
TBOPYECKH U IKCIIEPUMEHTAIBHO, B OTIIMYKE, HATIPUMED, OT TECTUPOBAHUSL.

2. «4 Use Cases for Blockchain for Higher Ed» [52] — pacckasbiBaercs o
YeThIPEX croco0ax MPUMEHEHHS! TeXHOJIOTMU OJIOKYEHH B BBICIIEM OOpa3OBaHUM,
peann3oBaHHbBIX B mpoekTe Teachur: yuér mporecca 0Oy4eHus, CMapT-KOHTPAKTHI
JUISL TIOJTYYEHUS TUTIIIOMA, CMApT-KOHTPAKTHI ISl IBYCTOPOHHETO PhIHKA, TOKEHBI
miatgopmbl Teachur. Llenu, nocTUrHYThIE B mpouecce 00y4YeHus, NPeCTaBIsAIOT
U3 ce0s HaJIeKHBIM U MOJTHBIA OTYET O ACATEIHHOCTU 00Yy4aeMOTO, KOTOPHIM OHH
MOTYT B JIt0OOH MOMEHT MOJEIUTHCS, €CIM MOXKEJIAIT, YTO MO3BOJSET JETKO
HAXOJIUTh COTPYJIHHUKOB M MAPTHEPOB ¢ HEOOXOAUMBIMU HABBIKAMH. A TIOJyYCHHE
JTUIIJIOMA TIPEICTABIIAET U3 ce0sl CMapT-KOHTPAKT, UCIOJIHSAEMbI aBTOMAaTUYECKU
IPU BBIIIOJIHEHUH HEOOXOAMMOTrO YCJIOBHSI, YTO Cpa3y CTAHOBUTCS JOCTOBEPHBIM
HOJITBEPXKJIEHUEM criocoOHocTel obyuaemoro. [IpenogaBarenu MOryT mojiydarb

OTYMCJICHHUA 3a OO0 WJIN OCIIYIO 4aCThb OT pa3pa60TKH " MOCJICAYIOIECTO NCIIOJIb-
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30BaHMS KypPCOBBIX pabOT, yueOHBIX MaTepUasioB U T.1. B cucreme peann3oBaHbl
cOOCTBEHHBIC TOKECHBI, KOTOPHIE MOKHO TIOJTYYHUTh KaK pa3 B BUJE OTUYMCIICHUHN WIIH

3a UHOW BUJ paboThl. Takum 0Opazom, paboTa C CHCTEMOW CTaHOBUTCS SKOHOMHU-

YECKH BBITOHOM.
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Pucynoxk 12 — Untepdeiic Teachur

3. HccnepoBanusiMu B 00J1aCTH MPUMEHEHUSI CMapT-KOHTPAKTOB B MPOLIEC-
ce oOyuenus nmoxaenuics ben breiip B crathe «Smart Contracts for Effective
Curriculumy» [53], Tte cMapT-KOHTPAKTHI UCTIONB3YIOTCS JJIs BCETO Y4eOHOTO TIjIa-
Ha, KOT/Ia JIOCTH)KEHHE OIpPEACIICHHON KOHTPOJBbHON TOYKM Y4eOHOTro IUIaHa CBS-
3aHO C OTMPECICHHBIM KECTKO MPONMUCAHHBIM yCIIOBHUEM, a BCE y4eOHbIE MaTepHua-
JIbl SIBJIAFOTCSI MHTEIIEKTYaIbHOM COOCTBEHHOCTBIO UX CO3JIATElNs, 3a UCIOIb30Ba-
HUE KOTOPBIX OH MOJIy4aeT OTYUCIICHUs. Y crnenHas padboTa 1o yueOHbIM MaTepua-
J1laM OMpeJIETIEHHBIX PEenoaBaTenei YBeIUUUBAET CIIPOC HA HUX, YTO CTUMYJIUPY-
€T UX K CO3/IaHUI0 BRICOKOKAYECTBEHHBIX MAaTEPHUAJIOB.

O ToM, 9TOOBI CTaTh MEPBBIMU, KTO BHEAPUT OJOKYCHH IS TIOITBEPKACHUS
JEHCTBUTEIHLHOCTH aTTECTAaTOB M CePTU(HHUKATOB KaHIUJaTa HA €r0 COOTBETCTBHE

TpedyemMbIM KoMmmeTeHusIM, Hanucan JItok [Tapkep B craThe «Authenticating
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academic certificates on the Bitcoin blockchain» [76], koTopas, 1o cyTu, siBiAseTCS
KpaTKUM 0030pOM MPUMEHEHHS TEXHOJIOTHH TaKUM 00pa3oM.

Bompocamu 3amuTthl ¥ MOATBEPKICHUS JACUCTBUTEIBHOCTH CEPTUQUKA-
ToB [83], [55], a Takke cuctemoit penytanuu [S58] ¢ moMoIp0 OJ0KYeHHA 0CO-
OeHHO 3aHMMalOTCA B MaccauyyCeTCKOM TEXHOJIOTHYECKOM MHCTUTYTE. MMy ObutH
BBITTYIIICHO HECKOJIBKO Bepcuil mporpammbl Blockcerts ¢ OTKpPBITBIM HCXOTHBIM
KOJZIOM, PEau3yIoIe Yy4€T U BbIauy CepTU(PUKATOB C BO3MOKHOCTBIO JICTUTHCS
uMu ¢ paboromatensmu. Ha pucynke 13 mpencraBieHa apXuTeKTypa UX Mporpam-
Mbl. B crathe «What we learned from designing an academic certificates system on
the blockchain» roBoputcst Takxe u 0 mpo0jeMax, ¢ KOTOPHIMU OHU CTAJTKUBAIOTCS
B CBOEH paboTe: Hampumep, odecredeHrne BOZMOKHOCTH JIEIUThCA CBOMMHU aKa/ie-

MHUYCCKUMHU NJOCTHUIKCHUAMU C OAHVMMH, HO IIPHU OTOM ACPIKATL UX B TaliHE OT Apy-

T'ux.
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Pucynok 13 — Apxurtekrypa nporpaMMsl HUGPOBIX cepTH(UKaTOB MaccauyceTcKoro

TEXHOJOTHUYCCKOI'0 MHCTUTYTa

bonee toro, MaccauyCeTcknil TEXHOJIOTUYECKAN YHUBEPCUTET B 3TOM TOLY
MPEAOCTABISAET BO3MOKHOCTh CTYIECHTAM IMOJYYUTh LU(PPOBYIO BEPCUIO UX TU-
IJIOMOB Ha OJOKYEHHE B paMKax SKCIIEPUMEHTAILHON POrpaMMbl, MO3BOJISIOLICH

clenaTh akaJIeMUYECKHE TaHHbIe 0€30MacHbIMU U TTEPEHOCUMBIMHU [62].
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Taxke Ha mmatdopme «Mediumy omyOauKOBaHa €Ile OJHA CTaThsl, Kacaro-
asicsl TEXHOJIOTHH OJiokueliHa B oopazoBanum, «Blockchain Technology Needs to
Be Changing Education» [57]. B Heii 65i0kueliH BBICTYIIA€T B POJIA 3aIUTHI yueO-
HBIX JJAHHBIX YYEHUKOB, KOTOpbIE (DOPMUPYIOTCA U MOJCTPAUBAIOTCA MO YYEHUKA
a/JIalTUBHBIMU CUCTEMaMU JIMarHOCTUKH (Hanpumep, 1-Ready, Edulastic).

B muunom 6more Oxpu Yorrepca Hack Education moa 3aromoBkom «The
Blockchain for Education: An Introduction» [82] Obu1 poBeaeH pa3dop cHauaja
MCTOPUU U PAOOTHI TEXHOJIOTUU OJIOKUEHH, a 3aTeM PaCCMOTPEHBI BOBMOKHOCTH €€
NPUMEHEHUS B 00pa30BaHUU.

Ha caiite Hackernoon, rjae pasmMemiaroTcss CTaTbM, KacalolllUeCs XaKWHTa,
pa3pabOTKH, HICKyCCTBEHHOTO MHTEJUIEKTA U KPUIITOBAJIIOT, Pa3MeIeHa CTaThs
«How Can Blockchain Technology Innovate Your Education» [65], B koTOpoii
paccMaTpuBalOTCS MHHOBAIIMOHHBIE UICH JIsl 0Opa30BaHMsI C IPUMEHEHUEM OJIOK-
yeitHa, miatdopma mist ooydenust LiveEDU, mpoBoasTCsS HEKOTOPBIE TTAPAIIEIH C
JTUCTAHITMOHHBIM OOYYEHHEM, TOHSATHEM MAaCCOBBIX OTKPBITBHIX OHJIAWH-KYPCOB
(MOOC).

[TomoGHBI TIpUMEp yke cirydancs, Koraa Ha ¢oHe pasButus MHTepHera
MHOTHE TPOIIECCHI CTAIH IMEPEHOCUTHCS AJICKTPOHHBIN BU, B TOM YHCJIE 3TO KOC-
HYyJIOCh U 00pa3oBaHusl. Tak NOSBUIOCH 21eKmpoHHOe obyyeHue (e-learning), a 3a-
TEM U Maccogvle omkpvimole oHaaun-kypcevt (MOOC), 3aBsi3aHHbIe HA OOYYCHHUH
auctaHimonHo [33], [34]. Spkum npumepom Takoi (Gopmbl 00yUEHHUs CTall IPOEKT
Codecademy, mpeacTaBistonuil U3 ceOsl MIOMAIKY I U3YYCHHS POTPAMMUPO-
BAHUSA B PEKUME OHJIANH [36].

B03MOXXHOCTh MOMY4YMTHh 3HAHUS U3 JIOOOW TOYKM MHpa, a Takxke Oosee
HU3KYI0 CTOMMOCTH WJIM BOBCE OECIJIaTHOE O00y4YeHHE HE MOTJIa OCTaBUTh JIFOJCH
paBHOAYIIHBEIMU. KoMOWHHUpOBaHWE pa3IMYHBIX KYpCOB TO3BOJISIET IpEaiaraTh
oOy4aemMbIM paznuyHbie cTpaTeruu o0yuenus [33], [34].

Brenpenue TexHoornM OJIOKYEHH, MO3BOJUT CTaHIAPTHU3UPOBATh BBIJaBa-
eMble JOKYMEHTHI, YTO B CBOIO OYepeb MOXKET CTaHJAapPTU3MPOBAThH 00pa30BaHHE

BO BceM mupe [21].
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ITonTBep:k/1eHHBIE 3HAHUS U HAaBbIKM KAHIUAATOB MOTYT XPAaHUThCS B €1U-
HOU 0a3e JaHHBIX, YTO MO3BOJUT BHIOMpATh KaHIAMAATOB MO AMHAMUYECKOMY OT-
O0opy ucxons W3 MX Habopa yMEHMH U TpeOyeMbIX HABBIKOB I BBIOPAHHOI
TOJKHOCTH [21].

Htorom co3nanus 1aHHOM 0a3bl JaHHBIX Oy/eT HAJIWYUE OTKPBITOTO PhIHKA
KaHJUIAaTOB C OATBEPKAECHHBIMU 3HAHUAMHU. A 3TO B CBOIO O4Y€peAb MO3BOJIUT CO-
3/1aTh CIPOC HAa KOHKPETHBIE KOMIIETEHLIMU U CO3JacCT TEHJACHIMU Ha U3y4eHUE
OTIpe/IeNIEHHBIX 00pa30BaTEIbHBIX MPOTPAMM, B PE3yJIbTaTe KOTOPHIX U POPMUPY-
IOTCS ATU KoMIeTeHuuu [21].

OOpazoBaTenbHble OpraHu3alMKi OyAyT B peallbHOM BPEMEHU BUJIETh Kap-
TUHY TpeOyeMBbIX KaHIMAAaTOB M BBITYCKAaTh COOTBETCTBYIOIINE 00Opa30BaTE/IbHbIC
IPOTrpaMMBbI U OOyHJaroIIre Kypeol [21].

B pesynbTaTe 3TO MO3BOJUT COKPATUTh Pa3pbiB MEXKIY PBIHKOM TpyAa U
pPBIHKOM 00pa30oBaHUs, a TAKXKE PEIIUTh MPOOJIEeMy CTPEMUTEIBHON JeaKTyaan3a-
MU Y4EOHBIX TPOrpaMM, PE3BUBLICHCS B XOJ€ CTPEMUTEIBLHOTO pocTa uHpopma-
LIMOHHBIX TeXHOoJoTuH [21].

Cerogust oOydeHue 1 MOATBEPKICHUE JEHCTBUTELHOCTH aTTECTATOB U Cep-
TU()UKATOB KaHAMIaTa HA €r0 COOTBETCTBHE TPEOYEMBIM KOMIIETEHIIUSAM SIBIISIETCS
JOPOTOCTOSIIIMM U JUIUTEIBHBIM MPOLIECCOM Kak JijIsi 00pa30BaTeIbHOTO yUpexK/ie-
HUS, TaK W JJis npeanpusitus [21].

[Ipeanpusituie, B cilydyae HECOOTBETCTBUS KaHUATa OMPEAEIICHHBIM TpeOo-
BaHUsIM, B OYAyIIIEM MOXET MOHECTH YOBITKH.

HekoTtopble mIKOJIbI 00paTUINCh 32 TOMOILBIO K TEXHOJOTMU OJIOKYEITH, KaK
K HEJJOPOrOMY M HaJIeXKHOMY CIOCO0Y 3aIllMCH aKaJeMHYECKHX YCIIEXOB YUYECHHKa,
MIPEACTABISIONINN U3 ce0sl NEIEHTPATN30BAHHbBIN PErUCTp, HAIEKHO XPAHSIIIHMA
JaHHble B IHTEpHETE ¢ OTKPBITHIM AOCTYNOM ISl yOuku [21].

Onun u3 takux npumepoB — Holberton School of software engineering
(mKoJia pa3pabOTUYMKOB IPOrPaMMHOT0 oOecreueHus ), KoTopas Oblla CO3/laHa Kak

MPOEKT-aJIbTepHATUBA KoJuiemkaM. B oktsa0pe 2015 rona mkona o0bsiBUIa O
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HaMEpPEHUU COXPAaHATh aTTECTAaThl CTYACHTOB Ha OyiokuelH, HauuHas ¢ 2017 ro-
na[21].

Snonckas kommanus Sony, co3gaBmias cepBuc Sony Global Education, B
koHue 2017 roga yxe UCHoJib3yeT TEXHOJIOTHIO OJIOKYEHH MpH Bblaue cepTU(U-
katoB. CBOMM MpPUMEPOM OHU COOMpAIOTCS TOKa3aTh, KaK JaHHAS TEXHOJOTHUS
CTaHeT OyAyIIMM B 00JacTU 0OeCeueHusl TOCTOBEPHOCTH 3HAHUM, 00yUYaroIuXCs
B oOpazoBaHuu. Tak ke IJIaHUpYyeTCs MOKa3aTh BO3MOXKHOCTH TEXHOJOTMHU Ha
npuMepe «cnenyromero nokoiaenus UT-mkons» nius MuHHCTEpCTBA BHYTPEHHUX
nen SAnonuu [77], [61], [21].

Sony Global Education cunTarot, 4T0 UHAUBUIYAJIbHBIC JaHHBIE O MPOU3BO-
JTUTENHHOCTA 00y4aeMoro B 00pa30BaHMM TaK K€ IIEHHBI, KaK, HalpuMep, Mepco-
HaJbHAs KpeauTHas ucTopus. [Ipu HCTIOIB30BaHMK TEXHOJIOTHH OJIOKUCHH JTaHHBIC
OyayT 3aluIeHbl TUGPOBOM MOIMKUCHIO U MOTYT OBITH 0€30MMaCHO MepeaHbl APY-
UM 3anHTepecoBaHHBIM JuiaM. CoxXpaHEHHE TOCTOBEPHBIX MAHHBIX IMO3BOJUT
MOJYYUTh TOJHYK HCTOPUIO 00ydaemoro (Hampumep, KOMIIBIOTEPHBIH TECT) Ha
MOJTHOCTHIO 3amIuineHHon miatdopme [77], [61], [21].

Takum oOpaszoM, peau3aliysi TEXHOJOTHU OJIOKUCHH B 0Opa30BaHUM YKE
ceiluac HaxoaUT cBoe nmpuMeHeHne. KoHeyHO, OCHOBHOHM ymop clejiaH Ha peaju-
3aIMI0 BO3MOKHOCTH O€30MaCHOTO XPaHEHHs CEPTU(PUKATOB, aTTECTATOB, JAUILIO-
MOB U yCIIEBAEMOCTH 00y4aeMbIX, UTO MOXKET PEIIUTh CIACAYIOIINE 3a1a4u:

e cTaHAapTU3aIus U riaobdanu3amnus o0pazoBaHus (BO3MOXKHA CTaHAAPTH-
3arus 0e3 riaodanu3aIumn);

® HaJIM4YHUE JOCTOBEPHOTO, OTKPHITOTO M €IMHOTO PhIHKA KaHIUATOB C
MOATBEPKIECHHBIMU 3HAHUSAMU;

® aKTyaJIbHOCTb 00pa30BaTENIbHBIM IIPOTPaMM, a CIEA0BaTEIbHO, COKpa-
IIEHUE Pa3pbIiBa MEXKY PHIHKOM TPyAa U PHIHKOM 00pa30BaHMUs.

B OObenuHeHHOM Hay4YHO-HCCIIEOBATEIBCKOM IeHTpe EBpomeiickoit ko-
Muccuu onmyonmkoBaHo Oonbinoe uccienaoBanue «Blockchain in Education» [69],

3aTparuBaronme MHOIMC aCliCKThbl TCX WJIM MHBIX CII0CO0OB IMPUMCHCHUA O0KYEH-
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Ha B cepe oOpa3zoBanus. Ha ocHOBE MpOBEIEHHOTO UCCIIEI0BAHMS BBIBOJATCS BO-
CEMb CLIEHAPUEB IPUMEHEHUS TEXHOJIOTMN B 00pa30BaHUU:

1. OOecrieyeHne MOCTOSHHOM 3aIIUThI CEPTUPHUKATOB 00yUIaeMBbIX.

2. MHcnonw3zoBaHue 010KYEHA 11 MHOTOCTYTIEHUATON aKKpeAUTAIUH.

3. ABTOpacmno3HaBaHUE U Mepeada CPeACTB C TOMOIIBIO OJIOKUEITHA.

4. Hcnonw3oBaHue OJOKYEIHHA B KAYECTBE MACMOPTa MO O0YUYCHUIO Ha BCIO
KU3Hb.

5. bBrokueilH A OTCASKUBAHUS UHTEIUIEKTYaIbHON COOCTBEHHOCTH U T10-
OLLPEHUS KaK EPBUYHOIO, TAK U IOBTOPHOIO €€ UCIIOJIb30BaHMS.

6. IlomydeHue maTexed OT CTYJICHTOB uepe3 OJOKUYECHH.

7. IlpenocraBieHue cTyAeHTaM (PUHAHCUPOBAHMS uyepe3 OJI0K4YeH B op-
M€ Bay4epoB.

8. Tlocnenyromas uaeHTU(PHUKALUS yKE TPOLISIIINX IPOBEPKY CTYACHTOB

B 00pa30BaTeNIbHbIX OPTaHU3ALUSX.

1.5 AHaIM3 HCTOYHHUKOB 110 TeMe MP00JieM U YSI3BUMOCTeil B

Poccuiickoii cucreme 00pa3oBaHus U HAYKH

CoBpeMeHHass cucTeMa O0pa30BaHUSI MEPEKUBAET JOCTATOUHO TSHKEIBIC
BpeMeHa. CoBeTcKas IIKoJa pa3pyliaeTcs, Ha CMEHY NPUXOAST €BPONEHCKHUE TEH-
nenuuu. [lopoli BHEApEHHE HOBILIECTB IPOUCXOJIUT HA HEMOATOTOBIIEHHYIO MIOYBY,
WIM WHHOBAIIMM HE aJanTHPOBaHbI MO poccuiickuii MmeHTanuteT. [IpoGiem B co-
BPEMEHHOM poccuiickoM obpazoBanuu noctatouHo [37]. [lompobyem B HUX pazo-
Opatbcsl.

Bo-niepBbIX, BCE yamie NpUXOAMUTCS CIBIIATh O KPU3UCE CTApOd CHCTEMBI
oOpa3oBanus. B BeIciIel mIKOoJe BbIXOJ ObUI HAMIEH B MEPEX0/ie HAa cucTeMy Oa-
KaJlaBpuaT U Maructparypa. Ho ocrtanuch He OXBaY€HHBIMU CpEAHSS IIKOJA U
npodeccronanpHpie yunmnnma. HemaBHO m3maHHBIN 3aKOH 00 00pa3oBaHWU MpH-
3BaH PEIIUTh U 3Ty MpoOjeMy. A HAacKOJIbKO OH OyAeT JAEHCTBEHHBIM, MOKaXET
npakTtuka. Ceifyac xe ctajga O4eBUAHON HEOOXOAUMOCTh U3MEHEHHS TOAX0/a K
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npoueccy o0yuenusi. CoBpeMeHHOE OOIIEeCTBO HAXOIUTCS Ha TaKOM YpOBHE pas-
BUTHS, KOTJa Mopa yXe OTOMTHM OT OoOydeHMs Kak 3ayuyuBaHus (paktoB. HyxHO
YUUTh JIETed CAMOCTOSITENBHO J10OBIBaTH MHGOpPMAILIMIO, TOHUMATh €€ U MpuMe-
HATh Ha MPAKTUKE. DTOMY CIIOCOOCTBYET Pa3BUTHUE KPUTUUECKOTO MBIILICHHS [46].
OpHuM u3 crocoOOB TAKOTO Pa3BUTHS SBISIETCS TEXHOJOTUS PA3BUTUS KPUTHYE-
CKOT'O MBIIIJICHUSI Yepe3 UTEHHE U MUCHhMO, pa3paboTaHHas aMepUKaHCKUMHU Tiefa-
roramu K. Mepenurom, 1. Ctunom, Y. Temmniom, C. YoppeHOM U onMcaHHAs OTe-
yecTtBeHHBIMU yuéHbIMU W. O. 3arameBsiM, C. . 3aup-bexom u ap. [46]. TpeOy-
€TCSl KOJIOCCAJIbHBIN TPYJ MO MOJATOTOBKE HE TOJIBKO HOBBIX YUYEOHUKOB JJIs yde-
HUKOB U MTOCOOUM JUIsl YYUTENEH, HO M caMUX Melarorn4ecKkux paboTHUKOB [23].

Hpyroii npoGiemoit 06pazoBanusi B Poccun Ha3pIBatOT W3IHUIIHIO €T0 TEO-
PETUYECKYI0 HANpaBICHHOCTh. BocnuThiBas y4E€HOrO-TEOPETHKA, MbI CO3JAEM
OTPOMHYIO HEXBATKY Y3KHUX CHEIUATUCTOB. [10MydHuB XOpOIIYyI0 TEOPETUUYECKYIO
MOATOTOBKY, MaJIO KTO MOKET MPUMEHUTh 3HaHUA Ha npaktuke. [loatomy, ycrpo-
UBILKCH HAa pabOTy, HOBbIE COTPYIHUKH MEPEKUBAIOT CEPHE3IHYIO afanTaIlio, CBs-
3aHHYIO0 C HEBO3MO>KHOCTBIO COIOCTABUTh CBOM 3HAHUS C MPAKTUUYECKOMN JIEsTENb-
HOCThIO [23].

OpHoit 13 QyHIaMEHTaIbHBIX MPOOJIEM, MOPOKIAONIEH APYTHe, SBISETCS
HEJI0OCTaTOYHOCTh (prHaHCUpoBanus [37].

HamomMuuM, 4TO mpu 3TOM pacxojsl Ha BbICIIee oOpa3zoBaHue B (eaepalib-
HOM OFO/KETE CHUXAIOTCA YEThIpe Tojia MOAPSA, U UX IJIaHUPYETCS CHUXKATh U
nanpiie [7].

HeynosnerBoputenbHoe (PUHAHCUPOBAHUE SIBISIETCS OJHOM M3 OCHOBHBIX
MPUYUH BO3HUKHOBEHHUS KPU3UCHBIX CUTYallMi B cucTeMe oOpa3oBaHusi. B 1einom
NOTPEOHOCTh 00PA30BATENBHBIX YUPEKICHUNW B (DMHAHCOBBIX CpEICTBax obecre-
YUBAETCs 3a CUET CPEACTB OIO/DKETOB BCEX YpOBHEH MeHee yeM Ha ueTBepTh. Co-
XpaHsIeTCsl TEHEHIUSI COKpAIEHUsI pealbHOr0 00beMa aCCUTHOBAHMM Ha HYKIIbI
oOpasoBanus. B Tekymmx 1meHax OHM COKPATWJIMCh MPUMEPHO B MSATh pa3, 4TO B

COIMOCTAaBHUMBIX II€HAX COCTaBJIACT OoJice uem ABAIHATUKPATHOC YMCHBIICHHUC.
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OcTtpeitmmii nepuruT GUHAHCOBBIX PECYPCOB MOPOINI OMACHOCTh MOTEPH JTyUIIle-
ro U3 TOro, 4YTO UMEJIOCh U ellle UMEETCsl B cucteMe oOpazoBanus Poccutickoit de-
nepamu. CoXpaHsAIOT yrpo3y YyriIyOJeHHss B cUCTeMe O0Opa3OBaHMs, CIOCOOHBIE
HAHECTHU CEPhE3HBIN yiepO COCTOSIHUIO 6e30nacHOCTH rocyaapcTna [37].

B 10 ke BpeMs HE00X0IMMO TOHUMAaTh, YTO caMa 1o cebe pruHaHcoBas MOI-
JIep’KKa 00pa3oBaHusl HE MPUBEAET K pe3KOMY IMOBBIIIEHUIO €ro KadecTtBa. B poc-
CUHCKOM 00pa30BaHUU MaJIO TPO(PECCHOHATLHBIX MEHEKEPOB, yMEIOITNX 3P hek-
TUBHO pacxoAoBath aAeHbru [10].

OrnpeneneHHble CIOXHOCTH XapaKTepHbl I JIESTEIbHOCTH IPEenojiaBa-
TeNbCKUX KaapoB. C OJHON CTOPOHBI, MOKHO OTMETUTH CTApPEHHE KAJIPOBOIO CO-
cTaBa mnpenojasarenieil By30B. C Ipyroil CTOpOHBI, OTMEYAETCs] HEPA3BUTOCTh CH-
CTEMBbI TIOBBITIICHUS! KBATM(PUKAIIUA W TIEPETIOTOTOBKH MEIarormuecKuX KaJpoB.
OTtcyTCcTBYeT OpraHM30BaHHas, CUCTEMaTU4YecKasl KajapoBas paboTa Mo HampasJie-
HUIO Tperno/iaBaTesicii B yueOHbIe LIEHTPHI MOBbIIIeHUs kKBanudukamuu [10].

Henocrarok B Poccun BRICOKOKBaTU(UIIMPOBAHHOTO KaJIPOBOTO MOTEHIIHA-
Ja, B EPBYIO ouepelb B cpepe HaydYHO-MHHOBALMOHHOM NEATEeIbHOCTH, SBIISETCS
OJIHUM U3 CIEPNKUBAIOIIUX (PAaKTOPOB NpH pa3zpabOTKe KPYMHBIX WHBECTUIIMOHHBIX
MPOEKTOB HAIMOHAJIBHOTO U MEXKIYHAPOJHOTO MAcIITabOB, TOPMO30M YCIIEIIIHOTO
Pa3BUTHUS UHHOBAIMOHHBIX CEKTOPOB POCCUIMCKOM 3KOHOMUKH [10].

Ceronnst Oynymue aOUTYpUEHTHI HE BHIOMPAIOT MPOQECCUI0 TIeaarora, mo-
CKOJIbKY OHa HHM3KOOIUTAYMBaeMa, YTO MPUBOJIUT K HEOOXOJIMMOCTH IOMCKA Tpe-
nojaBaTeNIIMU  JIOTIOJIHUTENIBHBIX 3apa0boTkoB [10]. PabGora mnpenonaBaTenem
MpEANoJaraeT CTPECChl, MepeHanpsHKeHUe, MPOBEPKa JOMAIIIHETO 3aJaHus BHEpa-
O6ouee BpeMsi — U 3TO 3a HEOOJBIIYIO 3apIuiaTy. BBITYCKHUKM OTAAIOT MpEeIo-
YTEHUE YKOHOMUYECKUM, FOPUIAYECKUM CIICIIUATIBHOCTIM [45].

Joxnan «O6pazoBanue B Poccun, 2016» [73] UBana Kypuiisl, mpodeccopa
EBporneiickoro Yuupepcutera B Cankt-IlerepOypre, 0611 omy0aukoBaH B Russian
Analytical Digest No. 191. Haumnaercs oH ¢ mmrtartel mpesupeHta Poccuw,
Ha3BaBIIEro 00pa30BaHUE «CAMbBIM TJIaBHBIM, Ha YTO MbI JIOJDKHBI OOpaTUTh BHU-

MaHUE B OJIMKanIIme ToabD». HGCMOTpH Ha 3as4BJICHHYIO IIPUMHOUIINAJIbHYIO BaXK-
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HOCTh JTOM cdepbl, curyauuss B HeH oOCTaércs TOKEIOH, KOHCTaTUPYET
N. Kypwna [7].

Jlia peiictByroieit 00pa3oBaTeIbHON MOJUTHKY SIBISIETCS HAIMYUE OCTPBIX
MPOTUBOPEUMI MEXKIY aKaJeMUer u OropoKpaTuei.

IlepBoe U3 HUX — B TOM, KaK NEJAarornYeCKui MpOLECC 0KA3aJCs 3a1aBJICH
HECMETHBIM KOJIMYECTBOM PA3JIMYHON JOKYMEHTAIUU, KOTOPYIO IIEJaroTy JTOJKHBI
3aI0JIHATG [7].

Bropoe mpotuBopeune, kKoTopoe oTMmeyaeT mpodeccop B JOKIAIE, TaKKe
CBSI3aHO C OIOPOKPATHMUYECKUM IMOAXOJO0M K PEHICHUIO MpoOJieM, HO KacaeTcs OHO
OLICHKM KOMIIETEHTHOCTH TmpenojaBareneil. UToObl mpojaoinkate padoTy, OHHU
JIOJKHBI COOTBETCTBOBATH BBICTABJICHHBIM UM KOJIMYECTBEHHBIM MOKA3ATEJSIM —
MMETh BBICOKMUI MHJEKC XUPIa, HY)KHOE YUCIIO MyOJIMKAIUil B MEXITYHAPOIHBIX
pEeLEH3UPYEMBIX KypHanax [7].

«HoBbie TpeboBanuss MuHOOpa MOATONKHYIN POCCUMCKUX YUEHBIX K TOMY,
4YTOOBI MIEYaTaThCsl 32 pyOEKOM, HO OJTHOBPEMEHHO C 3TUM HOBBIE CTaHAAPTHI IPU-
BEIIM K OTUYXKJICHUIO HECKOJBKHUX OOJIBIIMX TPYII IMEJaroros, BKIIOYAs TeX, KTO
HE MUILET MO-aHTJIMUCKHU, U T€X, KTO CUATAET 3TU TPeOOBAHUS UCKYCCTBEHHBIMU U
JIa)K€ BPEHBIMU JIJIs1 POCCUICKONU HAYKu» [7].

OTHU U Ipyrue HHALMATHUBBI 110 YKPEIJIEHUIO MEKIyHAPOAHOIO COTPYIHHYE-
cTBa ((hMHAHCUPOBAHUE KPYIHBIX TPAHTOB JJIs MPUBJICUEHUS 3apPYOESKHBIX YUECHBIX
U CO3/IaHHSI UHTEPHALIMOHAIIBHBIX UCCIEAOBATEIbCKUX IPYMI) BXOASIT B MPOTUBO-
peuus C aHTU3ANAIHOU PUTOPUKON U U30JSALIMOHHOM MOJUTUKOU Poccun B pyrux
obnactsx, otmeuaet U. Kypumna [7].

Takum oOpazom, B chepe obpazoBanus B Poccun ceituac ecth MHOTO pas-
OOILIEHHBIX TPYII, KOTOPbIE HE MOTYT OOBEAUHUTHCA JUIsl YIAYUIIEHUS CYIIECTBY-
IOLIEH CHUCTEMBI, TOCKOJIbKY HE MOAAECPKUBAIOT TpeOOBaHus ApyT Apyra [7].

[To muenuto W. Kypusuibl, ayig yinydiieHus CUCTEMbI 00pa3oBaHUSI MUHU-
CTEPCTBO B MEPBYIO OUYEPEb JOJKHO OTKA3aThCSA OT OIOpOKpaTU3ALMH [7].

ITo ero cioBam, 3TO MPEJIOKEHUE HE MOTPEOYET JOMOTHUTEIBHOTO (hUHAH-

CHUPOBAHUSA.
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«A eclii YMEHBUIUTH OIOPOKPATHYECKOE JIaBJIEHUE U PACIYCTUTh BCE COOT-
BETCTBYIOIIME MoApa3neiaeHuss Munoopuayku, PocobpHanzopa u BCIkux 00JI0HO,
TOPOHO M PallOHO, — MOKHO €IlI€ M COKOHOMUTh M NOJHSATH 3apIUiaTy y4yuTe-
vy, — nobasiset Y. Kypuna [7].

Bormpoc nogusTus 3apruiatel paboTHUKaM 00pa3oBaHUs TaK U OCTaETcs He-
PEIEHHBIM — MBI «JO CUX IOpP TJIEe-TO Ha MO30PHOM MECTE€ B MHUpPE IO 3TOMY
YPOBHIO», YKa3bIBaeT npodeccop. YIyUdlluTh MOJ0KEHUE YHUBEPCUTETCKUX IMpe-
MoJlaBaTesieil Takke MOMOIJIO Obl HHBECTUPOBAHHUE B PHIHOK aKaJeMUYECKOTO TPY-
na [7].

Oco00 OoCTpO BBIMYCKHUKH IIKOJ U CTYACHTBI-IEPBOKYPCHUKU HAUYMHAIOT
OLIyIIATh HU3KHH YpOBEHb CBS3M MEXAY JTamamMu oOpaszoBaHus. Tak, Temneps,
YTOOBI MOCTYNUThH B BY3, YaCTO POJUTENIM HAHUMAIOT pereTuTopa s caauud Enu-
HOTO rocyaapctBeHHOro sk3ameHa (EI'D), T.k. mIKoJia HE MOXET J1laTb COOTBET-
CTBYIOIIUN YPOBEHb MOATOTOBKU. OCOOEHHO €ClIK BY3 MPECTUKHBIA U KOHKYpPC Ha
BbIOpAHHOE HaIlpaBJiEeHUE MOATOTOBKH OyAeT Oosblioil. OTinyaercs U ypOBEHb
TpeOOBaHMI, KOTOPBIA MPEABSBISUIA B IIKOJE, OT YPOBHSA, HEOOXOAMMOIO JJIst
oOyueHusi B By3e. [loaToMy mepBbIii TO7 00yueHUs: — CaMblil TSXKEBINA IS CTY-
JIEHTOB W OTJIMYAETCS HAMOOJBLIUM KOJMYECTBOM OTYMCIIEHHBIX PEOST, HE BbI-
JIEp>KaBIIUX HOBOTO puTMa yuéOnI [23].

Crnenytoniast mpo6iieMa BBITEKAaeT U3, Ka3ajioch Obl, MOJOXKHUTEIbHON TEH-
JICHIIMY Ha YBEJIMYEHHUE Crpoca Ha By3bl. Bcé Ooublliee 4ncio BYEpAIIHUX IIKOJIb-
HUKOB CTPEMUTCA IMOJIYYUTh JOKYMEHT O BbiciieM oOpa3zoBaHuu. Ho 3Ta TeHneH-
1Sl UMEET CBOIM HEJOCTATOK, T.K. YBEJIIMYMIIOCH YHCIIO HETOCYJapCTBEHHBIX BY30B,
C KOTOPBIMH HY>KHO OBITh OY€Hb OCTOPOKHBIMH U BHUMATEIbHBIMU [23].

KoHeuHo, Henb3st MPOUTH MUMO Tako mpoOiembl, kKak koppymius. OmaHuX
OOBSABIICHHI O MpOJa)XKe IMUILUIOMOB O BhICIIEM OOpa3oBaHMM B ceTu VHTepHer
MO>KHO HaWTH MHOXeCTBO. K KOppyIIHK MOKHO OTHECTU U JICHEXKHbIE MOOOPHI B

IIKOJIE, B3SATKH 32 DK3aMEHbI (3a4€Thl), XUIIIEHUE CPEACTB U3 OrokeTa [23].
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HabGmrogaeTcss Takxke majeHHe MpecTuxa NpodecCHOHaTbHO-TEXHUYECKUX
yamuiy (IITY) u TexaukymoB. 910 BeA€T K HEXBATKE pabOYHMX KaJpOB HA MPE/I-
OpUATUSIX, B 00CIyXuBatomieit chepe u 1.4. [23].

3akoH 00 00pa30BaHUM — MOMbBITKA PEIIUTh psij HazpeBux npodiem. Ho
JUTSI IOJIHOLEHHOTO Pa3BUTHS HAllMK HEOOXOIUMO MPUHATHE elI€ psiia Mep B ce-
pe obpaszoBanud. ['ocy1apcTBO JOMKHO HE TOJIBKO CTPEMUTHCS CeNaTh TakK, YTO-
Obl 00pa3oBaHME COOTBETCTBOBAIO MEXKIYHAPOJHBIM CTaHAApTaM, HO M IOJIHO-
CTHIO YIOBJIETBOPSUIO HYXKJbl CTPaHbl B KBaJU(UIMPOBAHHBIX CHEHHAIUCTaX U
BBICOKOOOpa30BaHHBIX TpakaaHax [23].

MHOr0 TOBOPSAT B MOCJEIHEE BPEMS O JOCTYITHOCTH OOPa30BaHMsI IS JIHIL C
OTrpaHUYEHHBIMH BO3MOKHOCTAMHU 3710poBbs (OB3). 13-3a HE1ocTaTOUHO pa3BUTO-
ro B HEKOTOPBIX CIy4yasX YpOBHSA 00€CIEUEHHOCTH YCJIOBUSAMHU IJi1 KOM(OPTHOTO
noJrydeHus: 00pa3oBaHusl U TaHHBIX KaTeropuil juil (OTCYTCTBUE JTU(PTOB, MaH-
JyCOB, HEOOXOUMOUN MHMPACTPYKTYPHI, HEPA3BUTOCTh WHKIIIO3UBHOTO 00pa3oBa-
HUS1), MHOTIa TIPUXOANUTCS MEPEXOIUTh Ha CAMOCTOsITENIbHOE o0yueHue. Takxke 310
KacaeTcsi M JPYTHX TpaxklaH, KOTOPhIE MO TEM WJIM WHBIM MPUYMHAM OBLIH BbI-
HYKJICHBI IEPEUTH Ha CaMOCTOsITEIbHOE 00y4yeHue [38].

CamMocrosiTennbHOE O0YyYE€HHE YacTO COMPOBOXKAAETCS MPOOIEeMOW Moucka
uHpopmanu. HTEpHET HAMOJIHEH MHOKECTBOM MH(GOpMaIlny, HO HE BCSl OHA T10-
ne3Ha. Takxke TpedyeTcs kEcTKas cCaMOJUCIHUILINHA, KOTOpasi ociaabeBaeT ¢ MosiB-
JICHUEM KaXKIOTO HOBOTO MPETSTCTBHSI M KaXKIbI HOBOM MpOOJeMBbl HAa MyTH K
oOydyeHnto. A 0€3 TIOCTOSHHOTO KOHTPOJS KEJIaHWE MOXKET ¢  BOBCE
nponacts [33], [34].

Octpo ctpout npodsema nateHtoBanus B Poccun. Ecnu cpaBuuts ¢ Coenu-
HeHHbIMU [llTatamu Amepuku B Poccun mopa€rcs 3HaYMTENbHO MEHBIIE 3asBOK
Ha nateHTHble pa3zpadoTku (578802 mpotuB 40308 COOTBETCTBEHHO). 3HAYUTENb-
Hasi J10Ji 3a8BOK MHOCTPAHHBIX MATEHTHBIX pa3pabOTOK MPUXOAUTCA Ha CTPAHBI,

rJI€ TAaTCHTOBAHUE PA3BUTUE HAMHOTO XyXke, yeM B Poccum [1].
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A. P. AronioBa u H. I'. XabupoB yTBepkKaaroT, 4TO 3TO CBSI3aHO C MHOKE-
CTBOM HEJOpPa0OTOK M CIa0BIX MECT B POCCHUIMCKOM 3aKOHOJATEIbCTBE U YCTPOM-
CTBE IIPOLIETyp MaTEHTOBAaHUs, & UMEHHO [1]:

® CXOXECTb MPOIEAYPHl MOJYyUECHHS TATEHTa U U300pETEHUs Ha MOJIE3HYIO
MOJIeJb 1a€T BO3ZMOXHOCTH O/IaBaTh 3asBKU OJHOBPEMEHHO M Ha U300peTeHUe, U
Ha TOJIE3HYIO MOJIENb, & 3TO CO3/ae€T HETOYHOCTU B (hopMysie 0OBEKTOB MATEHTO-
BaHUs, IOMyCKasi UX pa3HOE TOJKOBaHME. A JIIOOYIO0 HEOJHO3HAYHOCTh B ONMCAHUU
HapyIIUTEIb CMOXET HUCMHOJIb30BaTh ISl YXO0/Ja OT OTBETCTBEHHOCTH 3a Hapylle-
HUE UCKJIIOYUTEIbHBIX MPAB;

® BHECCHHE HEOONBIINX W3MEHEHUH B YK€ M3BECTHBIC TEXHUUYECKUE pe-
HIEHUA U MOJEJIM U UCIOJIb30BAHUE HECOBEPIIECHCTBA MPOLEAYPHI MOJIYUYEHHUS Ma-
TEHTa JIJIsl TATCHTOBAHMS JaHHOW MOJAM(UKAIINKA KaK HOBOTO TEXHUYECKOTO peIlie-
HUS WJIA MOJEIH.

Hcnonp3yeTcst Takxke MPOMBIIIICHHBIM MIMUOHAXK, O0OpaTHBIA WHXUHUPHUHT
WM 00paTHOE MPOCKTUPOBAHUE C IIEJIbIO MOJIYYUTh JOCTYNl K KOMMEPYECKOM
TalfHe JTIOOBIMH cIIoc00amu, a 3aTeM oopMuTh e€ Ha cebst [1].

Bcé a10 sBisercst ¢pakropamu, TOPMO3AIIMMUA HAYYHO-TEXHUYECKUN U KO-
HOMMYECKUH miporpecc [1].

Pacnopstxenuem [IpaButensctBa Poccuiickoit ®egepauuu ot 17 HOs6-
psa 2008 r. yrBepxkaeHa Konueniusa A0JroCpoYHOrO COLMAIbHO-3KOHOMUYECKOTO
pazButusa Poccuiickoit @enepanuu Ha nepuof a0 2020 r., B KOTOPOl OTMeYaeTcs,
YTO MOJICPHU3AIMS CHUCTEMBl OOpa30BaHUS SBISETCS HEOOXOIUMBIM YCIOBHEM
dbopMHpOBaHHS WHHOBAIIMOHHONM YKOHOMMKH CTpPaHbl, OCHOBOM JMHAMUYHOIO
SKOHOMHUYECKOTO POCTa U COIMAIIBHOTO Pa3BUTHS OOIIECTBA, a Takke (HaKTOPOM
OJlaronoyyuyusi rpaxiaaH U 0€30MacHOCTU CTpaHbl. B KOHIIeNIMU 3a7aH CTpaTeru-
YECKUM MOAXO0J K Pa3BUTHIO POCCHUICKOrO 0Opa30BaHUS U OINpPEACIICHbI CIIETYIO-
mue 3amadu: oOecreueHne WHHOBAIIMOHHOTO XapakTepa 0a30Boro oOpa3oBaHUS,
MOJICpHHU3AIMST UHCTUTYTOB CHUCTEMbI O0Opa30BaHUsI KaK MHCTPYMEHTOB COIMAJIb-
HOTO Pa3BUTHS; CO3/JaHHE COBPEMEHHON CHCTEMBbl HENPEPHIBHOTO 0Opa3oBaHUS,

MOJITOTOBKU ¥ TIEPETIOATOTOBKH MPO(eCCHOHATBHBIX KaJIpoB; (OPMHUPOBAHUE ME-
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XaHU3MOB OLICHKM KayeCTBa U BOCTPEOOBAHHOCTHU 00pa30BaTENbHBIX YCIYT C yda-
CTUEM NOTPEOUTENEH, y4acTHEe B MEXIYHAPOJHBIX CONOCTABUTENBHBIX HCCIENO0-
BaHUsAX. DyHKIMOHUPOBAHUE CUCTEMbI HETIPEPHIBHOTO 00pa30BaHUs 0OecreynBa-
€TCsI IPEEMCTBEHHOCTBbIO 00pa30BaTENIbHBIX MPOTpamMM pPA3JIMYHOTO YPOBHS,
HAIPAaBIEHHOCTH, 00PA30BATEIbHBIX CTPYKTYP U MEXaHU3MOB PETrYJIHPOBAHUS Jie-
sITeNIbHOCTH [35].

TexHoornyHOCTh 00pa30BaHUSl M HAYKU OYyIyT JOCTUTAThCSl C MOMOIIBIO
yke oTMeueHHoM nporpammbl « L {udposas sxonomuka Poccum» [18].

B utore u mosydaercs, 4To MU3-3a COBOKYIMHOCTH KaK ONUCAHHBIX MPOOIEM,

TaK U MHOXXCCTBA JPYTUX Poccus na ceroaHsA 1mo ypoBHIO O6p&30BaHI/IH HaxXoaguTcAa

Ha 34 mecTe [25].

BbiBOABI 110 TIEPBOH IJ1aBe

Ha ocHoBe npoBeieHHOTO aHaIM3a ObLIO BBISIBICHO, YTO TEXHOJIOTHS OJI0K-
YeitH 001a/1aeT CAeAyIOIMUMHI OCOOCHHOCTAMMU:

® IIPO3pPaYHOCTH;

® JICUEHTPAIU30BAHHOCTE;

® AHOHHUMHOCTH;

® DaBHOIIPABHUE;

e (E30IMacHOCTb.

B 3aBucHMOCTH OT peanu3aluy TEXHOJOTHHM PaCIpEeleIeHHOTO peecTpa B
TOM WJIM UHOM MPOEKTe OJIOKUEHHA BBICISIOT pa3InyHble MPEUMYIIECTBA U HE/10-
CTaTKH TEXHOJIOTHH.

Cornacno T. I'. UnbuHOM, TpenMyIIeCTBa TAKOBBI:

® BBICOKAsi CKOPOCTh Oomeparuii ¥ MOOMJIHLHOCTH;

® OYCHBb HU3KASI CTOMMOCTh dIMHUCCHUH;

e (0E30IaCHOCTE;

® UJlealibHAsI COXPAHSEMOCTh;

® BO3MOXXHOCTh ITOJIHOLIEHHOTO KOHTPOJIS;
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® JIClICHTpaIU3alIus;

e MHOro()yHKIIMOHAJIHLHOCTH;

® YHUBEPCAJIbHOCTD;

® HE3aBHCUMOCTD;

® OTCYTCTBUE UH(DISALNY;

® OTKPBITOCTH U MTyOJIUIHOCTb;

® JIEIUMOCTE;

® OTCYTCTBHE 3aIlPETOB;

® aHOHUMHOCTB;

® OTCYTCTBHUE MOJEIIOK;

® IIPOCTOTA, YAOOCTBO M JIOCTYITHOCTb;

® BO3MOXXHOCTbH 3apadaThIBaTh;

® JTUKBHUJIHOCTH U KOHBEPTHPYEMOCTb.

HenocraTku ke y HUX CleAyIOLIHeE:

e HEoOXOJIMMOCTb B CTOMKOM KpunTorpauyeckoi 3auiuTe;

® HEOOXOAWMOCTh B MHCTPYMEHTaX Mepeaayn, MOoTb30BaHUS U XPAHEHUS;

® OTCYTCTBHUE JOJDKHOTO IOPUINYECKOTO YPETYITUPOBAHHUS U TapaHTHH;

® HEIOCTAaTOYHAs PACTIPOCTPAHEHHOCTH;

® HecTaOWIIBHBIN KypC;

® BUPYCHI U KHOEPIPECTYITHOCTH;

® OrpaHUYCHHAS] SMUCCHSI.

JlaHHbBIE TPEUMYIIIECTBA U OCOOEHHOCTH TIO3BOJIMIA PAa3BUTHCS CIEIYIOIINM
TEXHOJIOTHSIM:

1. CmapT-KOHTpaKThl — OMHCAHHBIE C MOMOIIbIO MPOTPAMMHOIO KOJIa, aJi-
TOPUTMBI, MO3BOJISIIOIINE aBTOMATUYECKU MPH BHITIOJHEHUH HEOOXOIUMBIX YCIIO-
BUU UCTIOJHSATH COTJIAIICHHE, 3aK/IIOUEHHOE B KOHTpakTe. Takue CoriameHus: Mo-
IyT 3aKJII04aTrbcsl MexIy nByMsa JoaeMu (P2P), uenoBekoM u opraHu3aiueit
(P20) unu yenoBexkoM u MmamuHou (P2M) Jlnst co3nanusi cMapT-KOHTpakTa HEOO-
XOJUMBI CIIEAYIONIME KOMIIOHEHTHI: MpeIMET 0T0BOpa, HU(POBBIE MOMAIMKUCH,
YCIIOBUS IOTOBOPA, YUaCTHUKHU JOTOBOpPA U ACIIEHTPAIN30BaHHAs MiaTdopMa.
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2. Initial coin offering (ICO) u tokensl. I[CO — 310 hopma npuUBICUCHUS
WHBECTHUIIMA B BHJIE TPOJAXU HWHBECTOpaM (PMKCUPOBAHHOTO KOJUYECTBA HOBBIX
€IUHULl KPUNTOBAIIOT, ITOJIYYEHHBIX pPA30BOM WM YCKOPEHHOM OMUCCHEM.
TokeHbl — 3TO, MO CYTH M €CTh, 3Ta KPUIITOBAIIOTA, UMEIOIIAs] Pa3HbIE BUIBI U
(GyHKIMM B 3aBUCMMOCTH OT CHUCTEMBI, B KOTOpPON OHU co31aHbl. biarogaps oco-
oernoctsaM OmokueitHa, [CO uMeeT creayromnye IpernMyIecTBa M0 CPAaBHEHUIO C
TPaAUIIMOHHBIMUA CTIOCO0AMU TIPUBJICYCHUS WHBECTHUIMI: OOJIBIIIEEe KOJIMYECTBO
MIPUBJICYCHHBIX CPEACTB 332 MEHBIIHMM CPOK, OOJIbllIee KOJIMUYECTBO 3aMHTEPECOBAH-
HBIX JIMII JUIsl TMapa U CTPOUTENHCTBA AIKOCUCTEMbI BOKPYT MPOEKTA, OBICTPHIN OT-
KJIMK PhIHKA U pPaHHEE MOSBJICHUE KINEHTOB U HHBECTOPOB.

[IpaBoBbIE TTOIOXKEHUST KPUMTOBATIOT, OJIOKYEitHA, cMapT-KoHTpakToB, [CO
M TOKEHOB TaK WM MHAYE B3aWMOCBS3aHBI MEXKIY cO00W m (popmMupyroT obriee
IOPUINIECKYI0 OOCTaHOBKY, KOTOPYIO Ha CETOIHSAIIHUN JCHh MOXHO OXapaKTepH-
30BaTh CIAEAYIOIIMM 00pa3oM.

Kak TakoBoro 3ampera Ha BBIIIENEPEUUCICHHbIE TEXHOJIOTHU HET, 32 HC-
KIIFOUCHUEM CITydaeB, KOTJa JEATeIbHOCTh, CBSI3aHHAS C HUMHM, POTHBOPEYUT 3a-
KoHojatenbeTBy Poccuiickoit denepannu. OIHAKO BCE PUCKHU TpaxKJaHe, MOIb3y-
IOIMEeCcs YCIyraMu OpraHu3aliii, UCIOJIb3YIOIMUX 3TH TEXHOJOTUM, OepyT Ha ce-
0.

Brlmeonrcanapie TEXHOJIOTHH HAIUIA CBOE MPUMEHEHHE BO MHOTHX cepax
KU3HeneaTenbHoCTH. Cpeny HUX:

e (unaHcoBas u O0aHKOBcKas chepbl (MEKOAHKOBCKHE PAaCUEThl, PACUCThI
MEXIY FOPUIAYECKHIM U (DU3UYCCKUM JIUIAMH, TUIATEXH, IIEHHbIE Oymaru, Kpe-
JUTHBIC UCTOPUN);

® MUKPOIUIATEKU (OTIaTa 3a HeOOIbINE PAOOTHI);

e TOProBiis (OTCIICKUBAHKE IIETIOYKU MTPOJIBIKCHHSI TOBAPOB);

® JJOKYMEHTOOOOPOT; aBTOPCKOE TMpaBo (Ha n300pakeHus u ¢otorpaduu,
MY3bIKY, YHUBEpPCAJIbHbIE PEHICHUSI HA pa3HbI€ BUIbl KOHTEHTA U JAHHBIX);

e llHTEpHET TPAaHCIIOPTHBIX CPEICTB;

e UnTepHer Bewe;

® 3/paBOOXpaHEHUE (UCTOPUS JICUCHHUS MALMEHTA);
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® HEIBWKUMOCTH (HOBBIE (OPMBI PEECTPOB, TUTYJIOB COOCTBEHHOCTH M
odopMIICHUS CAETOK);

® ToCCeKTOop (ToJIocCOBaHWE, HOTApHUAT, COOP HAJIOTOB, paCHpEICICHNUE T0-
cobuii, BbIa4ya MacrnopToB, paboTa ¢ 3eMeIbHBIMU KajacTpaMu, oOecriedeHre Ka-
HAJIOB TIOCTABOK TOBApOB, MOICPKAHUE TOCYIAPCTBEHHBIX 3AITUCEH U YCIIYT);

® U MHOTOE JIpYyToe.

Hamna cBo€ nmpuMeHeHHe TEXHOJOTHS B TakuX c(epax kak oOpa3oBaHHE U
HayKa.

Hcxoas u3 mpoBeIeHHOTO aHaan3a ObUIM BBIBEJICHBI CICAYIONINE MOAXOAbI K
e MPUMEHEHUIO B 3TUX cepax:
WNnentudukaius cTyacHTa.
VY4ér ycrieBaeMOCTH CTY/ICHTA.
Omata o0y4yeHus.

CTI/IHGHI[I/II/I W TOOIIPCHMUA.

A e

Mera-yHUBEPCUTET.

6. CBs3bIBaHME KaXKIbIX HOBBIX IOJYYEHHBIX OLICHOK C LEJSIMA U 3HAHUS-
MU, KOTOpBIE, B CBOIO OYEPE.b, CBA3BIBAIOTCA C IIOJYYCHHBIMH paHEe LEISIMU U
3HAaHUSMH, HA KOTOPBIX OHH OCHOBAHBI M YPOBEHb KOTOPBIX TaKKe OBbLIT OIICHEH.

7. ABTOoMaruyeckas BbIJadya JUIIOMOB, aTTECTaTOB U CEpTU(UKATOB IpU
JOCTH>KEHHUH OIIPENEIICHHOTO PE3yJIbTaTa.

8. lloarBepkaeHue AEMCTBUTENBHOCTU AUILIOMOB, aTTECTATOB U CEPTH(U-
KaTOB.

9. besonacHoe XxpaHeHuE U nepenaya HHpopMalUH.

10. IIpoBeneHne TECTUPOBAHUI, OIIPOCOB U F'OJIOCOBAHUM.

11. IlpuBneyeHne NHBECTULU.

12. AkkpeauTanus 1 KOHTPOJIb 3a 00pa30BaTEIbHBIM YUPEKICHUEM.

13. Cucrema pemyTtauuu 1 mopTdosuo.

OObenMHEHHBI HAyYHO-UCCIEI0BATENbCKUM LIeHTp EBpomneiickoil komuc-
CHH, B CBOIO OYEPEb, BBIICIAET CIECIYIOUIUE CLIECHAPUH IPUMEHEHHS

1. ObecneueHne NOCTOSHHON 3aIIUThI CEPTUPUKATOB 00ydaeMbIX.

2. Wcnonp3oBaHue OJIOKYEHHA JJISI MHOTOCTYIIEHYATON aKKpEeIUTAIUH.
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3. ABTOpacno3HaBaHME U Ilepeada CPeACTB ¢ IOMOIIbIO OJIOKUEiTHA.

4. Hcnonp3oBaHue 0JIOKYEHHA B KAUECTBE NAcopTa 110 00YyYEHHUIO Ha BCIO
KU3Hb.

5. BrokueiH as OTCIEKUBAHUS HHTEIIEKTYaIbHOM COOCTBEHHOCTH U T10-
OILPEHUS KAK IEPBUYHOIO, TAK U IOBTOPHOI'O €€ UCIIOJIb30BaHUS.

6. IlomyuyeHue muaTexkel OT CTYJIEHTOB uepe3 OIOKUYEHH.

7. llpenocraBneHue cryaeHTaM (UHAHCUPOBAHUS uyepe3 OJIoKUeiH B (op-
M€ Bay4epoB.

8. Tlocnenyromas uaeHTU(PUKALUS yKE TPOLICIIINX IPOBEPKY CTYAECHTOB
B 00pa30BaTeNIbHbIX OPraHU3alHsIX.

Jl51g BBISIBIEHUS TIOJXOA0B, Y€pe3 KOTOPbIE BO3MOXKHO ObLJIO ObI MPUMEHUTD
TE€XHOJIOTUH, OCHOBAaHHBIE Ha OJIOKYEITHE, ObLI TaKXKe MPOBEAEH aHAIIU3 IPOOJIEM U
ySI3BUMOCTEM, MPUCYTCTBYIOIIMX B 00pa3oBaHUM U Hayke Poccuu. beum nomyye-
Hbl CJIEAYIOUIME MOAXOJbI, YJYYIIEHHUE II0JO0KEHUS KOTOPBIX IPEANOaraeTcs
BO3MO’KHBIM C IIOMOIIBIO OJIOKYEHA:

e (uUHAHCUPOBAHUE;

® BHYTPEHHME BBHIIUIAThl 00PA30BaATEIBHOIO YUPEKICHMUS;

® CHWXEHHE OIOPOKPATUYECKON COCTABIISIIOUIEN U YIIPOILEHHE TOKYMEH-
TO0OOpPOTA;

® T[IOBBIIIEHUE JOCTYITHOCTH OOpa30BaHMUs;

® CTPYKTYpPUPOBAHHME HAYYHBIX MCCIIEIOBAHU;

® COXPaHHOCTb U HEM3MEHHOCTb aKaJIEMUYECKHUX YCIIEXOB;

® YNPOIICHUE MPOLECCa NaTEHTOBAHMUS;

e oOecrieueHrne HeMPEePHIBHOCTH 00pa30BaHMUS.
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2 OIIMCAHHE NOAXOA0B K IPUMEHEHUAIO
TEXHOJIOTWH BJOKYEWH B OGPA3BOBAHUU U HAYKE

2.1 Mogeanb peajJn3alnuy ClieHAPUS UCIOJIb30BAHNS TEXHOJIOTHHU

0JIOKYeiH /151 OTCJIeKUBAHUSA YCIIEBAEMOCTH 00y4Yaromerocs

2.1.1 Perucrpanusi moJib3oBareJiei

B mpouiecce 00ydyeHust ObIBAIOT Ciy4yau, KOT/1a OOy4JarolIuiicss HAUMHAET OT-
CTaBaTh OT JIPYTUX MO ONPEACICHHON NUCHUILUIMHE WU JTaKe pSIAY AUCHUILUINH, U,
€CJIM HEe OTpearupoBaTh Cpa3y K€, Ha MOCIEAYIOIIMX dTanax OTCTaBaHUE Oyner
YBEJIMYHUBATHLCS, @ IPOOIEMBI OyTyT HApacTaTh KaK CHEXKHBIM KOM.

HaiitTu MOMeHT, e MMEHHO Hayaluch NpOOJIeMBbl, HE Bceraa yaaércs
HaWTH, BBUJY TOr0, YTO MH(OpMAIUi O MPOUIEHHBIX ATanax HE UMEET JIETKOTro
J0CTyTIa HU CO CTOPOHBI IIperoAaBaTesieif, HU CO CTOpOHBI 00yyaromuxcs. B ob6ma-
CTH OBICTPOTO JIOCTYyNa HAXOJATCSA, KaK MPaBWiO, JIMIIb KOHEUHBIE PE3ybTaThl
(ouieHkH, cepTU(HUKATHI 00 YCIIENTHOM 3aBEPIICHUH U T.J.), U TO 3a4acTylo 3TO Oy-
YT JIUIITH CAMbI€ CBEKUE JIaHHBIE, U OTKATUTHCA Ha OOJiee paHHUI ATal CTAHOBUT-
Cs IPAKTUYECKU HEBBINIOJHUMOM 3aa4eH.

B onmcanHo#l Mozenu 3Ty 3a7ady MpeasiaraeTcs peumTh ¢ IMOMOIIBIO OJIOK-
YeHHa.

[Ipu co3zmaHuy HArJasAHOTO M300pakeHHs Mojeln Opaluch BO BHUMaHUE
MPUHIIMIIBI TpeACTaBIeHus nHGopManuu Ha skpane [30], [31].

[lepen Hauamom pabOTHI C CUCTEMOW HEOOXOIUMO MPOUTH MPOIECC PETHh-
cTpauuu (pUcyHok 14).

Ha nepBom a3Ttame perucrpainuu mnojib3oBaTesb (0y1b TO 00yUYarOIUIACs WA
IpernojaBaresib) AOHKEH CreHEepUupoBaTh AJis ce0si MPUBATHBIN KIIIOY HA OCHOBE
KaKUX-JTM00 TMEPCOHABHBIX JIAHHBIX WM MX KOMOUHaruu. JKenatenbHO, YTOOBI

9TO OBbLIA Takas wHOpPMaIHs, KOTOpast Bceraa OyaeT JOCTyITHA, BOCCTaHABIIUBAe-
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Ma B cllyyae yTepu U HEM3MEHHa B TEUCHHE JIOJIrOro BpeMeHH. B kadecTBe mpume-
pa OBbLI B3AT CTPaxOBOM HOMEp MHANBUAYabHOTO JuiieBoro cuéra (CHUJIC) (pu-
CyHOK 15).

HpI/IBaTHBIﬁ KIIFOY IIPUHAJJICI)KUT TOJIBKO ITOJIB30BATCIIIO.

[lepBbIl 3Tan perncrpaumm

[AaHHbie gnna
reHepauum:

MpuBaTHLIA KNKOY:

My6anyYHbIN KAKOY:

JaHHble ansa
reHepauvmu:

MpuBaTHLINA KNOY:

My6An4HbIA KAloY:

Pucynoxk 15 — IlepBbiii 3Tamn peructpanuu ¢ 3ano’IHEHHBIMU TaHHBIMU

Ha ocHoBe Hero ¢ moMoIIpio aaropuTMa mu@poBaHus co3aaércs myoIny-

HBIHN KJII0Y, K KOTOPOMY MPUBSI3bIBAETCS BCA NepcoHanbHas nHbopmanus (pamu-
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must, ums, otyecTBo (PHO), macnopTHbie naHHbIE, (DOTO, POIb MOJIL30BATEINS B CH-
cCTeMe U T.J.), a 3aTeM MOJATBEPKIaeTcsi B 00pa3oBaTeNbHOM opranu3anu. Braece-
HUE MTEPCOHANIBHBIX JTAHHBIX SIBJISIETCS BTOPBIM 3TAallOM PETUCTPALMH (PUCYHOK 16).
WNHupopmanus o nepcoHaIbHbIX JAHHBIX JIOCTYIIHA TOJIBKO 00pa30BaTeIbHON Opra-

HH3allMKU 1 JIMy €€ IPCJOCTABUBIICMY.

BTopoW aTan peructpaumm

Baw ny6AnuHbIA

| 04d25¢8ef45d7355537da033a14aaadebed 6lac72C185¢5525¢ |

KNHouJ:

f1E N TR 01.01.1999
Ponb B cucteme: @ (0]

3arpyaute hoTto

Pucynok 16 — Bropoii sTan perucrpauuu

[1y6nuuHbIe KIFOYM OTKPBITHI U MCHOJB3YETCS MpenofaBaTeIsiMu sl TIPO-
CMOTpa U BHECEHHS OLEHOK TOMY WJIM MHOMY OOywaroniemycsi B OJIOK B IOJIE C

MacCHUBaMH BXOJHBIX JaHHBIX (pucyHOK 17).

BHeceHue NAaHHbBIX 06 ycrneBaemocCTK

Baw nyawmbii wntos: | 04e1e706fe3b298h227(339289972f6229d4bosac1db710ca: [ (e

ObpazosatencHoe yupemaeHue: MOY COLWW Ne 1

®UO obyuaowerocn: JUEEEGENEERRAEETEHE |D4:125:8&f45d?35553?d303331433a5

Oucumnnuna: QETTTTYE TTE

LGOI EUEER GETER Tect no Teme «Bhok-cxembin

3aBeplUHTE BHECEHUE AaHHbIX B 60K

Pucynox 17 — BHeceHue HaHHBIX 00 yCIIeBaeMOCTH
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2.1.2 Cxema padoThI BHeCEHHSI JAHHBIX 00 YCIIeBAeMOCTH B OJIOKYEHH

Ha pucynke 18 npenacraBiiena cxema 0J0Ka, B KOTOPOM COJIEpPKATCs CIEAy-
toue 3neMenThl: «Homep Onoka», «Kimouy, « KypHan ycneBaemoctny, «Ilpenbl-

TYIIHAA OJI0K», « X311,

Homep 6n0okKa: [ ]

Kniou: [ ]

KypHan ycnesaemocTu:

Mpeapiaywnii 6nok: [ ]

o |

Pucynok 18 — Cxema 61oka

«Homep O0ka» conepxut Homep 0J0Ka B LIEMOYKE B €r0 CTPOroi mocieno-
BaTEJIbHOCTH.

B kauecTtBe MaccuBa BXOJHBIX JAaHHBIX OYJET BBICTYNATh 3JEMEHT OJIOKa
«KypHan ycrneBaeMOCTH» € JaHHBIMU 00 ycreBaeMOCTH OOY4YaroIIMXCs Ha OIpe-
JIEJICHHBIX ATanax NpH MPOXO0KAECHUU KOHTPOJIBHBIX TOYEK C MOJSMU CIEAYIOIIETO
Buja: «OOpazoBaTenbHOE YyupekaeHue», «OOyuaromuicsay, «Jucuumingay,
«KonTtponsHas Touka», «Pe3ynbramy, «IlpenogaBarens», «/larta» (pucyHok 19).

[Tons «O6yuaromuiics» u «lIpenogaBarenby OyIyT cOAEpKaTh UX MyOIHY-
HbI€ UAEHTU(UKATOPHI, @ HE UMEHA WJIU JIMYHbIE TaHHbIE. DTO 00ECeYUT MPUBAT-
HOCTb MEPCOHAIBHBIX JAHHBIX OT MPOCMOTpPA U3BHE.

ITonss «OOpazoBatenbHOE yupexaeHue», «lucuunnmna», «KoHTposibHas
Touka», «Pe3ynpraTy, «/lata» coaep:kaT COOTBETCTBYIOILYK) HMX Ha3BaHUSAM HH-

dbopmariio 6e3 kakoro-moo mudpoBanus. Takum o0pa3oM, Kax bl YIaCTHHK,
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3Hasi CBOM MYOJIMUHBIA KIIFOY, MOXKET y3HaTh pe3yJbTaT CBOCH NESITEILHOCTH Ha

BCEX MPONJECHHBIX TaNax.

dnemeHT 610Ka «ypHas ycneBaemocTu»

0O6pasoBaTtenbHoe
y4pexaeHue
MOY COLU Ne 1

MOY COLL Ne 1

KoHTponbHan

Obyuatowmiica TouKa

AvcuymnanHa Pesynbrar | Mpenogasatens

Aara

18.06.18
18.06.18

05ele706fe3b29¢
05el1e706fe3b29¢

04d25c8ef45d73
04700c961615e

MHpopmaTrka| TecT no Teme «f

MHbopmaTrka| TecT no Teme «f

04d9d6028f288] 05ele706fe3b29¢

04d25c8ef45d73

MOY COLU Ne 1 MHdpopmaTrKa| TecT no Teme «f 18.06.18

MOY COLL Ne 1 MaTemaTtuka | KOHTponbHan p. 053efebe8b5aalg 19.06.18

MOY COLL Ne 1

04d25c8ef45d73

UcTtopua

Pedepart no Ten

054425ee764cae

20.06.18

MOY COLU Ne 1

0406a70blelad

MHbopmaTHKa

05ele706fe3b29¢

21.06.18

MOY COLL Ne 1

04700c961615e

McTtopua

Pedepart no Ten

054425ee764cae

20.06.18

MOY COLL Ne 1

0406a70blelad

McTopua

Pedepat no Ten

054425ee764cae

20.06.18

MOY COLL Ne 1 04700c961615el MaTtematuka | KOHTpoAbHas p 053efebe8b5aalg 19.06.18

5
4
5
3
3
KoHTponbHas p| 4
5
5
4
5

MOY COLL Ne 1 04d9d6028f288] MaTemaTtuka | KOHTponbHasA p. 053efebe8b5aalg 19.06.18

Pucynox 19 — Dnement 010ka «KypHan ycrieBaeMOCTH»

BHecenHbBIN B 010K MAacCUB BXOJHBIX JAHHBIX C ITOMOIIBIO 3HAYEHUS dJe-
MeHTa O110ka «Kirou» mpeoOpasyercst B X211, COOTBETCTBYIOIIUM 3aIaHHOMY B CH-
CTEME YCIIOBUIO.

OnemeHT Os1oka «IIpenpiymmumii 6J10K» COAEPHKUT X311l TOTO OJI0Ka, SJIEMEHT
«Homep 6710Ka» KOTOPOTO COOTBETCTBYET MPEIBIAYIIEMY 3HAUCHHUIO OT TEKYIIETO.

[lepBrIii 610K B IIEMOYKE HMEET HyJIeBOe 3HaueHue snemeHTa «lIpeabimy-
[IHUHA OJIOKY.

Ha cnenyromem astane mporecca 00ydeHus CO3aeTCsl HOBBIA OJIOK C HOBBI-
MU JAHHBIMH 00 yCTIEBA€MOCTH, CBS3BIBASICh C MPEIBIAYIIUM B IEMOYKY (pHUCY-
HOK 20).

Takum oOpa3oM, JaHHBIC TIEMOYKH HA MPOTSHKCHUH OMPEEICHHOTO KOJTHYe-
CTBa BpeMeHHU OyayT (GOpMHUPOBAThH MOJIHYIO KapTUHY YCIIEBAEMOCTH 00y4aeMoro,
Oyarogapsi KOTOpOH MOKHO OyJAET JIETKO OTCJICIUTh BCE €r0 CHJIbHBIC M Cla0ble
CTOPOHBI M OTIEPATUBHO CKOPPEKTUPOBATH MOJICNIb O0yUeHHUs, cliesiaB ee Oosee uH-

JTUBHUIyaJIbHO HAIPaBICHHOM.
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ITyOnnunbiMu sneMeHTaMu Osoka siBisitorcss «Homep Omoxay, «XKypHan
ycneBaemoct», «IIpeapiaynmii 610k» 1 «X31D», KOTOPbIe MOTYT OBITh CKOIUPO-

BaHbI U ITIPOBCPCHBI HA KOPPCKTHOCTS.

Homep 6noka: [ 1 ] Homep Gnoka: [ ) ]

Knrou: [3241? ] Knioy: [ 95821 ]

HypHan HypHan

0w W1

““e'“"'“‘;:*“"f [00000000000000000000000{ ] MpeAbIAYUMA | 0000101287a09d83f5c18e1f: |
OK: Gnok:
JE—

xou: | 0000101287209d83fSc18e1fz | mmem You: [000081cc94fe110b67c007b6k ]

Pucynok 20 — Cxema 11emouku GJI0KOB

Konun nenouek 0J0KOB MOTYT XpaHUTbCSI HA MHOKECTBE Y3JI0B CETH, 00ec-
NeYnBasi COXPaHHOCTh U HEM3MEHHOCTh JTAHHBIX O0yUYaloIUXCs, & KOHTPOIUPYIO-
UM JIeATEIbHOCTh 00pa30BaTENbHBIX YUPEKICHUN OpraHaM AJisi MPOBEPKU Kak
[I0KA3aTelIed YCIIEBAEMOCTH, TaK U KOPPEKTHOCTU BHECCHUS JAHHBIX JOCTATOYHO

OyJeT JINIIb UMETh KOTIHIO 3TOU IEMTOYKH.

2.1.3 CMapT-KOHTPAKTHI ISl BbIIAYU CEPTU(PUKATOB U TUIJIOMOB 0O

3aBeplLICHUH 00yYeHHs

B cucreme cymecTByeT BO3MOKHOCTh TEXHUYECKH MOMYYUTH JOCTYM K Ta-
KUM KOMIIOHEHTaM, KakK:

® YYAaCTHUKH JIOTOBOpa — 3TO OOyYaromnIuiics, mpernogaBareib, 00pa3oBa-
TEIbHOE YUPEIKICHUE;

® IpeAMET JOroBopa — MEXIy OOyyaroummcss M 00pa30BaTeIbHBIM
YUpEKIECHUEM — ITO cepTU(UKAT WK JUIUIOM 00 OKOHYAHUU OOYYEHHSI, MEXKY
npenojaBaTesieM U 00pa30BaTEIbHBIM YUPEXKIEHUEM — 3TO BbIIIaTa 3apabOTHOM

I1JIaThI.
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A Takxe aHaIU3UpOBATh, U3MEPATh U B3aUMOJIEHCTBOBATh C TAKMM KOMIIO-
HEHTOM, Kak yCIOBHE J0roBopa. Mexay oOyuarommmcss U 00pa3oBaTEIbHBIM
YUpEXKJIEHUEM — 3TO MOKa3aTeIN YCIEeBAEMOCTH, MEXTy MpernoiaBaTeieM u oopa-
30BaTENbHBIM YUPEKACHUEM — 3TO 3(PPEKTUBHOCTH MPENOAABATENbCKON Jes-
TEJIbHOCTH.

JlenleHTpanu30BaHHbI XapakTep OJOKuYeiHa MO3BOJISIET OOXOIUTHCS 0€3
TPETbEM CTOPOHBI M MCIOJNHSTH COIVIALIEHHE, Kacarolleecs MpeAMETa JI0roBOpa,
Cpa3y K€ KaK BBINOJHEHbI BC€ HEOOXOIUMbIE YCIOBUS.

bnarogapsi 3nekTpoHHO-IIM(GPOBBIM MOIMUCAM, UCHOIB3YIOIMIMMCS B OJIOK-
yeifHe, KaxkJ10€ JIeWCTBHE, BBIIIOJHEHHOE YYaCTHUKAMH JIOTOBOpPa, OyJIeT MOATBEp-
XKIEHO U CMOXKET 3aTEM ITPOBEPUTHCS.

Takum 00pa3oM, 17151 pabOThI OCYIIECTBICHUSI CMAapT-KOHTPAKTOB BBITIOJIHE-
HbI YCJIOBHS, ONMCAHHbIE B IEPBOM I1aBe.

Pacmimpum cucremy.

BBegem peructpanuio HENOCPEACTBEHHO IOCTaBUIMKA OO0pa30BaTEIbHBIX
yCIyI' U y4YacTHUKa JOTOBOpa — 0Opa30BATEIbHOIO YUYPEXKJIECHUS, K KOTOPOMY
MO>KHO IIPUBSI3aTh BCE PEKBU3UTHI yUpexKIeHUs (MHACKC, MHIAUBUIyaIbHBIN HOMEP
Hanoromnarensyka (MHH), ko npuunnsl nocranoBku Ha yuér (KIIII) u T1.1.),
KOHTaKTHYIO MH(pOpPMAIUIO, aipec U peaju3yeMble B HEM 00pa3oBaTebHbIE MPO-
rpamMMsbl (puCyHOK 21).

B npenpiaymieii riiaBe roBOpuIIOCh 00 TOM, UTO B 35ieMeHTe Ojoka « KypHan
yCIIEBaeMOCTU» OYyIyT XPaHUTCS BCE KOHTPOJIbHBIE TOUYKH, KOTOPBIE MPOXOIUT
oOyyJaroIuiics.

Tak BoT, 0Opa3oBaTenbpHas mporpamMma u OyAeT IPeICTaBIATh COOO0M ATarbl,
KOTOpbIE HEOOXOIMMO MPONTH o0ydaromeMycs 1 OyJeT BKIoYaTh B ce0sl Bce He-
00X0/IMMbIE KOMITIOHEHTHI: COJAEpKaHue, LEIH, 3aJa4d, HTanbl, y4eOHbIN IUIaH U
OLICHMBAIOILE CPENICTBA.

Jlnst mpenogaBaTes K€ HY)KHO BHECTH BO3MOXHOCTb OpaTh Harpysky, B TO

BpeMsi Kak 00pa3oBaTeIbHOE YUPEKIECHUE TOKHO €€ POpMHUPOBATH.
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BHeceHMe gaHHbIX 06 0bpazoBaTe/ibHOM
yuperKaeHnm

Baw nybAuMHbINA Knlou: 06b510a7848f82f9649c79a4ad29f509e2f795823e3d404b50c;

ObpazoeatensHoe yupexgeHue: WYle)AeelIINN-K] Bara: | 20.06.2018

PeKBU3UTDLI:

Ynuua: RaVACEE] HAom: JE] U LFTENC 620000
B 66630011888 LUlIEY 688600100

KoHTakTHasa HHOMaMﬂ:

gV, L0 TR 88005553535 1N EH mousoshnol@mail.ru 0533033T6ﬂbelx nporpammax |

BHecTW AaHHblE O peannsyemsbix

I CoxpaHuTb

Pucynok 21 — BHeceHue gaHHBIX 00 00pa30BaTEIbHOM YUPEKACHUU

B wurtore, cMapT-KOHTpakT OyAeT HCIONHSITHCS MJIsi OOYdYaroIIerocss MpH
YCTIEITHOM MPOXOXKJIEHUN KOHTPOJBHBIX TOUYEK, 3aJI0KEHHBIX B 00pa30BaTEIbHBIX
mporpaMMax ¥ ONMHMCAaHHBIX pa3pabOTUNKaMU B KOJE, B PE3YJIbTaTe KOTOPHIX OyAeT
BBIZIaBAaThCA JIUIIOM WIH CEpTU(PHUKAT C IICKTPOHHO-IU(PPOBON MOAMHUCHIO 00
YCTICITHOM 3aBEPIICHUU O0YUYCHHS MO OINpeaeTICHHOW 00pa30BaTebHOM MPOrpaMm-
Me.

A nns mperiomaBatensi CMapT-KOHTPAKT OyaeT paboTaTh MpH BHITIOJTHEHUH
Harpy3Ku, 3a BBIIIOJHEHHE KOTOPOM OH OyAeT moyydaTh 3apaboTHYIO IJI1aTy.

brnaromapst Tomy, 4To cucteMa OyneT SBIATHCS OTKPHITOM U B TO K€ BpeMsI
BBICTYIIATh TapaHTOM BBITIOJHEHHsI YCJIOBUN JOTOBOpa, CTOPOHHME JIMIA CMOTYT
y3HaTh, KaKue 00pa30BaTENbHBIC MPOTPAMMBbl PEATH3YIOTCS B 00pa30BaTEIHHOM
YUPEKICHUHU, U HACKOIBKO OHH 3P deKTHBHO peanusytorcs. Paboromarenu mMoryT
gepe3 GopMy ISl CBSI3U CBSA3ATHCS C TEMHU BBIMYCKHUKAMH, YCIIEBAEMOCTh KOTO-
pBIX OyJeT yIOBJIETBOPATH UX 3arpocaMm. OOpa3oBaTeIbHBIE YUPEKICHUS MOTYT
JEMUTHCS] 00pa30BaTEIbHBIMU MPOrPAMMAMK MEXTy COO0M 1 CBOUMH (PUITHATIAMHU.

B o6mem Buze cxema cBsizell B CUCTEME MpeICTaBlIeHa Ha PUCYHKE 22.
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Cmaprt- Cmaprt-
KOHTPaKT HOHTPaKT

YcnesaemocTb
Harpyzka

O6pasoBatenbHoe -
— Mpenopgasatens yupenaeHue Obyualowmiica
>
[
@ O6pasoeatensHan nporpamma

O6pasoearensHoe

yupemaeHme

OByqarwmica

ObpasoeaTenbHana nporpamma

JOucuunnmHa

KoHT, PONBHAA TOYKA

Pesynerar

= Npenopaeatens

Hata

Pucynok 22 — CxeMa cBsA3eil MOAenu AJis CMapT-KOHTPAaKTOB
2.1.4 Initial coin offering u TokeHbI 115t PUHAHCHPOBAHMS CUCTEMBI

s Toro utoObl cucrema paborasnia cTaOWIIBHO, BaXKHO, YTOOBI OHa ObLIa
(MHAHCOBO YCTONYNBOM.

HoBblli cioco0 NMpuBIIEUEHUS] UHBECTULIMM MO3BOJIIET MPUBJIEYL HE TOJIBKO
CpeACTBa, HO U OOJbIIee KOJIMYECTBO 3aWHTEPECOBAHHBIX JIMI], KOTOPHIE MOTYT
CIOCOOCTBOBATh PA3BUTHIO OPTaHU3AIIMH.

B cucreme MoxeT ObITH cO3/1aHa COOCTBEHHAs! KPUIITOBAIIOTA OpraHU3aIuH,
OHH K€ TOKCHBI.

C momomiplo HUX, OJlarojaps HAJIMYUIO CBSI3eM B cucteme (PUCYHOK 23),
BO3MOYKHO TIPOU3BOIUTH CIICAYIOMINE OTICPATTHH:

e oriata 0Oy4eHHsI CO CTOPOHBI 00YUaAIONIUXCS;

e BbIIJIaTa 3apabOTHOM IIJIATHI IPEMOAaBaTEIsIM CO CTOPOHBI 00pa3oBa-
TEJILHOTO YUPESKICHUS;

e BBIIJIaTa CTUMNCHAUN 00YYaIOIMMCS CO CTOPOHBI 00pa30BaTEIHLHOTO
YUPEKICHHUS;

e JIpyrHe BUABI BHITUIAT BHYTPU OPTaHU3AINN;
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® JIOKYIIKa TOKCHOB 06paBOBaTCJILHOI‘O YUpPECKACHUA C LOCIIbIO €0 NHBC-

CTHUPOBAHUA.

¢MH3HCHPOB&H nec

nomouybto ICO, nokynka
TOKEHOB

BHelwwHAA
cpega

O6pasoBaTenbHoe .
lMpenopasatens Obyualowuiica
yupexageHue

Bbinnartbl 3apaboTtHbIX Onnarta obyueHus;
nnar BbINAATbl CTUNEHAWN

Pucynok 23 — Cxema myTeil XoxkaeHus1 GUHAHCOB B CHCTEME

Taxum o6pa3om, B cucteme Oyner cOOCTBEHHbIE aKTUBBI, 3aBUCSIIUE OT I10-
KazaTresel X COOCTBEHHOM JesITeIbHOCTH, JAeJasi CHCTEMY CaMOAOCTaTOYHOM

OOpazoBaTenbHbIE YUPEXKICHUS 3aUHTEPECOBAHO B TOM, YTOOBI BECTH 00pa-
30BaTENbHYIO JIEATENbHOCTh 3()h()EKTUBHO, MOCKOJIBKY OT 3TOro OyIeT 3aBHCETh

CIIPOC, HAIIPAMYTO BBIpa}KeHHBIﬁ B ICHC HA UX TOKCHEI.

2.2 Moaeanb peain3anuu CucHapus UCN0JAb30BaHUA TEXHOJIO0INHA

0J10KYeiiH Kak (OpMbI OPraHU3aANUN Pa3MelleHUs HAYYHbIX UCCJIeI0OBAHM I

Cucrema sBIISIETCSL pacIipeIe]ICHHOM, a €€ YUaCTHUKA — PaBHOIIPABHBIMH.
OnHako BBIICIUTH KIIOYEBBIE POJIM BCE-TAaKU MOXHO. mu siBnisiroTes [32]:

® MatiHepbl — YYaCTHUKH, Ubsl POJIb 3aKIIFOYAETCS B MPOBEPKE XAIIIEH
TpPaH3aKIUH M MOCIEAYIONMEM BHECEHUH MX B OJIOKYEHH, 32 YTO OHH IMOJY4YaroT
«3apIuiaTy» B BUJ€ KOMUCCHUU C TPAH3aKIIMM, a TaKKe «A00bIYe» HOBOM KPUIITOBA-

JIIOTBI, KOTOpPAad 4OCTACTCA TCM, Y KOI'O ITIOCJIC IIPOBCPKHU XD TpaHSaKHI/Iﬁ H 110-
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CJIeyIOIeM BHECEHHH OJl0Ka B OJIOKYEWH CO3/1aeTCsl HOBas LieroYKa OJI0KOB (pa3-
MEp BbIJIaBA€MOW KPUIITOBAIIOTHI JIUMUTHUPOBAH);

e pa3paboOTYMKK — COOOIIECTBa TEX, KTO 3aHUMAIOTCS JOpabOTKOM, N3Me-
HEHHEM, UCTIPABIICHUEM U «3aJlaTAHUEM JIbIP» B CHUCTEME, €CJIM TaKOBbIE MOSBIIS-
I0TCSI, JIJIs1 0OecIieueHusl MPaBUILHOTO M MPOAYKTHBHOTO (YHKIIMOHUPOBAHUS, a
Tak)ke 0€30MaCHOCTH;

e OupXu, OOMEHHUKH, BJIQJICIIBIIBI MOMYJISIPHBIX KOMIEIHKOB — 3TO T€ Op-
raHu3alliy, JIMIA U Pecypchbl, KOTOPbIE MO3BOJSIOT NPUOOPECTU KPUNTOBAIIOTY B
0oOMeH Ha ¢huamuvle denbeu MO0 APYTYIO KPUTITOBAIIOTY;

® DpSJIOBBIE MOJIB30BATENM — KIMEHThI CUCTEMBI, JKeJarolme mpruoOpecTu
KPHUIITOBAIIOTY, OOMEHATh €€ WM MEPEBECTH CBOM CPEACTBA APYrOMY IMOJIb30BaTE-
mo. Kak yxe OblJI0 CKa3aHO BbIIIE, YYACTHUKU CUCTEMbI PABHOMPABHBI, TOATOMY
0001 MOJB30BaTENb MOKET UCTIOIHSATH JIIO0YIO U3 POJICH.

Ha »>TuxX OCHOBHBIX POJIAX, a TakKe OCOOCHHOCTIX OsiokueitHa [12], [21]
MOYHO TIOTBITAThCSI TIOCTPOUTH CHUCTEMY OOpa30BaHUS W HAYKW WM HEKOTOPHIC
IIPOLECCHI, IPOUCXOIALINE B HEM.

[TpumepHast cxema pabOThI CUCTEMbI Ha OCHOBE OJIOKYEHH M €€ Y4aCTHUKU
MIPEJICTABIICHBI HA PUCYHKE 24.

B kauecTtBe 0J0KOB OyIyT BHICTYNAaTh MCCIEAOBAHUS YYACTHUKOB, KOTOPHIC
BBICTPAUBAIOTCS TAK)KE B IIETIOYKM HA OCHOBE MPHUHAJJIC)KHOCTH K OTPEICICHHOM
TEME C BO3MOXHOCTHIO YKa3aTh CCBUIKM HA JApPYyrue OJOKH M3 JPYTHX LIEMOYeK
(Tem).

JIst MOAKITIOUEHUsI K CUCTEME HY>KHO CO3/1aTh CBOM MAEHTU(UKATOP HCCIIe-
J0BaTensl, KOTOPHI Oy/eT MpUCBAaNBAThHCS UCCIEAOBAHUSAM MIPU UX PA3MEIICHUH.

Kaxxgomy 650Ky Takxke OyaeT mpHCBaMBaThCsl YHUKallbHAs HU(poBasi CUr-
HaTypa (MOAMKUCH) ISl TOTO, YTOOBI YK€ BHECEHHBIE JTaHHBIC HEb3s ObLIO H3Me-

HUTh, 4TO obecmeunBaeT Oe3onmacHOCTh. CUTHATYypa OyJeT MpOBEPSATHCS MaTeMa-

TUYECKU BCEMU yYaCTHUKAMU (TI0 aHAJIOTUHU ¢ MallHEpamu ).
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Bce y4acTHUKM Cxema paboTbl cuctembl

_— —

\ BbINycK TOKEHOB (3IMKccuA), npuobpeTaemsIx
/ Jepatenu
| Y4acTHMKamu 3a praTHbie AeHbIM WK KPUMTOBANIOTY

'\\ TOKEHOB / ‘

BbIBOp NPOBEPAIOLLMX HA OCHOBE NPUHATLIX NPaBMA

MpoBepKa CUrHaTYPbI C NOMOLLBH MaTeMaTHMYeCKUX
BbIYUCACHUA

Pucynok 24 — Cxema pabOThl MOJICTH UCIIOJIB30BAHUS TEXHOJIOTUH OJOKYEHH KaK IIeTIOYKU

OJIOKOB C HUCCJIEIOBAHUSIMU

HOCKOJIBKy YHUKaJIbHasA L[PI(I)pOBaSI noanrch HC IPHBA3aHA K JIMYHBIM AddH-

HBIM, 3TO 6y,Z[CT o0ecrneyrnBaTh aHOHMMHOCTb. O,Z[HaKO, KaK 1 B CjIydac C KpHUIITO-

BaJIIOTaMH, HUKTO HE MEIIAET PACKPBITh CBOIO JIMYHOCTH, YKa3aB UACHTU(PUKATOD
UCClIeIoBaTeNsl Kak MpUHAIISKAIMN KakoMy-Tubo nuily. Takum oOpas3oM, Haj
TEMH WIA HHBIMH HCCIEIOBAaHUSIMU TaKK€ CMOTYT paboTaTh, OOBEIUHSSICH B
rpynmnsl (TPYIIbl UCCaea0BaTeNnei, oOpa3oBaTelibHble Opranu3auuu u ap.). bonee
TOT0, B TAKOM ciiy4dae Oy/leT BO3MOKHOCTh paboTaTh Ha CBOE UMsI WJIM HA UMS Op-
raHu3aluu.

VY4acTHUKH cUCTEMBI OYAYT MPOBEPITH UCCIEIOBAHUS HA MOAIMHHOCTD IMYy-
TEM yKa3aHUs TeX OJIOKOB MJIM JIaXKe LENbIX LEno4YeKk OJOKOB, yXkKe MPOBEPEHHBIX
panee, rje UH(OpMAIHs OMPOBEPraeTCs WM MOATBEPKIACTCS. 3aTeM OCTaIbHbIE
MPOBEPSAIONINE YYaCTHUKM Ha OCHOBE 3TOM MPOBEPKU MOATBEPIKIAIOT WM OTKJIIO-
HSIIOT BHECEHUE OJI0Ka B OJIOKYEHH.

3a mpoBepky 0JIOKa y4yacTHUKUA OyIyT IMOJy4aTh BO3HATPAXKICHHUS B BHUJC
MOKeH08, KOTOPbIE TIO3BOJIAT MOIYYUTh JOCTYI K OJIOKY Ha €ro MpoBEpKY, Ha BO3-
MOKHOCTh MyOJIMKAIlMK UCCIIEIO0BAaHUS U KOTOpble OyAyT UMETh peajbHYIO ILIEHY,

4TO0 00ecneuuT (PMHAHCOBYIO YCTOMYMBOCTh CUCTEMBI.

76

BepHyTbCa B kaTanor y4eOHMKOB 1 MOHorpacummn
http://y4ebHnkn.nHdopm2000.pd/uchebniki.shtml



Y3HalTe CTOMMOCTb HanMcaHusi Ha 3aka3 CTyAeHYEeCKUX U acnmMpaHTCKux pabot
http://ly4e6bHunkn.nHdopm2000.pd/napisat-diplom.shtml

OOMEHSTh WM MPUOOPECTH TOKEHBI BO3MOXKHO OYJET Ha YK€ CYIIECTBYIO-
X Oupkax 1 0OMEHHUKaX (MpU yCIOBUH, YTO CHUCTEMa OOPETET MOMYJISIPHOCTh U
OupxHM ¢ 0OOMEHHUKAMH HaYHYT paboTaTh C HUMH).

[TpoBepka 6JI0KOB Ha MOAJMHHOCTh OYJIET IOCTYIHA TOJIBKO OIMpPEACIICHHBIM
y4acTHUKaM, 4TOObI HE JOMYCTHTh MAacCOBOTO TMOATBEPXACHUS HEIOCTOBEPHBIX
MCCJIEIOBAaHUM HEKOMIIETEHTHBIMU TMOJb30BaTeNIIMUA. B KadecTBe KpUTEPHUEB BbI-
00pa MpOBEPSIOIIUX MOTYT OBITh: KOJMYECTBO BBIMYIICHHBIX HCCIIEIOBAHUN, O0B-
€M IIPOBEPEHHBIX OJIOKOB H JIp.

Jlnst orpaHWYeHHs MyONHMKAIUid OJOKOB MOXKET OBITh MPUMEHEHA CHCTEeMa
pelTuHTa, IPU KOTOPOM YYaCTHHUK C OINpPEACNIEHHBIM HUJEHTU(DUKATOPOM, YbH HC-
CJIEIOBaHUSI PETYISIPHO HE MOATBEPXKIAIOTCS JIOJDKEH OYJeT 3arIaTUTh ¢ KaXKIbIM
pa3om Bc€ 00JIbIIIe TOKEHOB, YTOOBI MMETh BO3MOKHOCTh BHECTH CBOU HMCCIIEIOBA-
HUS Ha POBEPKY. DTO CHU3ZHUT HATPY3KY Ha CUCTEMY.

WTak, cTOUT MOABECTH HEKOTOPHIA UTOT, YTOOBI ONPENEITUTh MPEUMYIIIECTBA
Y HEI0CTATKU CHUCTEMBI.

Uccnenosarenu OyayT 3aMHTEPECOBAHBI B TOM, UTOOBI MyOJIMKOBATH J10CTO-
BEpHBIC UCCIIEJIOBAHUS, YTOOBI HE IJIATUTH OOJBIIYI0O KOMUCCHUIO 32 BO3MOXKHOCTb
BHECEHUSI CBOETO HCCIEOBaHUS B OJIOKUYEHH M TOJydaTh OOJBIIYIO BHITOIY 3a
YCTIEIIHO BHECEHHBIE CCIIEOBAHN.

JlepxaTenu TOKeHOB OyIyT UMETh LEHHBINH MPOAYKT, a TAK)KE BO3MOKHOCTb
€ro «J100bIBaTh» (MaHUTD) MyTEM MPOBEPKU CUTHATYP U MOATBEPKICHUS WIH OT-
KJIOHEHUS ITPOBEPKHU.

[lepBble nMpaBUIBLHO MPOBEPUBLIME OJOK OyAYyT MOJydaTh HAUOOJBIIYIO BbI-
TOJIy, 9YTO OOECIIEUYUT CKOPOCTH paOOTHI U AKTyaJIbHOCTH JTAHHBIX.

Pa3pabotuuku, sBASIOLIMECS yYaCTHUKAMH, OYAYyT 3aMHTEPECOBAHBI B TOM,
4TOOBI cucTeMa (PYHKIIMOHUPOBAJIA MPABUIILHO U ObLTa 6€30MacHOM, YTOObI UX TO-
KEHBI ObLITM B COXPAHHOCTH.

I/ICXOI[H M3 BBIIICTICPCUMCIICHHOI'O MOKHO CKa3aTb, 4YTO CUCTCMa OTBCYACT

TpeOOBaHUSM CAMOPETYJINPYEMOCTH.
Kaxx1plil y4acTHUK MpPH KEITAHUHU U YIIOPCTBE MOKET UCHOJHATH JIIOOYIO U3

poneﬁ, d 3HAYUT MOXHO I'OBOPUTH O PABHOIIPABHUHU YYACTHHUKOB.
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Tak kak Ojok4eiH OyAeT cojepXaThb OTPOMHYIO 0a3y TOJIBKO CaMbIX aKTy-
ANbHBIX UCCIEA0BAHUM, OH OyAE€T NPHUBJIEKATh BCE HOBBIX YYACTHUKOB Ha MOKYIIKY
TOKEHOB JUIsl BO3MOKHOCTH MOJYYUTh JOCTYI K TAKOH «KJIaJ€31 3HAHUI».

Teneps 1151 MOMCKA HYKHOM HHGPOpMALMK HE HYXHO Oyner mepeOupaTh

TOHHBI MH(OPMALIMU, @ BCETO JIUIIb MOAKIIOUYUTECS K cucteme. Beé€ 3To obecrie-

YHUT JOCTYHOHOCTB, IPO3PAUYHOCTh U CBOOOAY B HAYYHOM COBEPILICHCTBOBAHHH.

Taxoke B pe3ynbrare GyHKIMOHUPOBAHUSI MOXKET OTHACTh HaJOOHOCTh B Ia-
TEHTax, BeJb KaXJbld OJIOK OyleT 3allMINEH CUTHATYPOU U MMETh YHUKAJIbHBIN
UACHTU(PUKATOP, @ TAK)Ke 3HAYUTEIBHO CHU3UTCS OIOPOKpAaTUYECKash COCTaBJISIO-
miasi.

Bo3M0kHO, cucTeMa BBITTISIUT HECKOIBKO YTOMUYHO, NOCKOJIBKY Y4aCTHU-
KM MOTYT OKa3aThCsl HE3aMHTEPECOBAHHBIMH B TIPOBEPKE OJIOKOB, TMOO HCCIe10Ba-
TEIU HE 3aXOTAT IJIATUTh 3a BO3MOKHOCTh BHECEHHUS CBOMX HCCJEIOBAHMM, WIH
e TIPOBEpKa CUTHATYP HE OKaKeTCsl PUHAHCOBO MPUBIIEKATEIILHON, TEM HE MEHEE,
NPEUMYIIECTBA U MOTEHIMA TEXHOJIOTHH, & TAKKE BO3MOKHOCTb MOJYYUTh BBITO-
Jy MOT'YT BBICTYIIUTh CTUMYJIOM JIJIsI pa3BUTHSL.

Takke Hy)KHO MOHHMATh, YTO HE KaXKJ0€ MCCIECIOBAHUSA UMEET MPaBO CTa-
HOBUTBLCS JIOCTOSTHUEM OOIIECTBEHHOCTH, MOCKOJBKY OHO MOXKET HAHECTH Bpe]
YEJIOBEKY WM OKPYXKAIOIIEH Cpelie, MOATOMY JOJIKEH CYLIECTBOBATH HEKOTOPBIM
(GUIBTP Ha COOTBETCTBUE 3aKOHOJIATEIBCTBY M, BOBMOXKHO, KAKUM-TO MOPaJIbHBIM

HOpMaM, 4TO YK€ OTHOCHUTCA K BOIIPOCAM OTHKHU.

2.3 Anpodauus

[IpoBeneHo nBa mactep-kiacca Ha Temy «lloaxoapl K MPUMEHEHHUIO TEXHO-
noruv OJOKYEHH B 00pa3oBaHWU U Hayke». B Macrep-kiaccax MpHUHSUIA y4acTUe
14 yenoBek u3 obyacTu 00pazoBaHus. MacTep-KiIacchl MPOXOIUIIN MO CIAEAYIOIIe-
My IUIaHY:

1. Ornamenue TeMbl MacTep-Kiacca.

2. ®opmyaupoBKa MpoOIIEM.

3. IlocraHoBka oeJim MaCTep-Kiacca.
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IToctanoBka 3aaau MacCTCp-Kjacca.

[Ipe3enTanus moaemnu.

4.

5.

6. OOcyxaeHrue MOJCIH.

7. llonBeneHue UTOrOB MacTEP-KIIacca.

B kauecTBe npo6sieM ObLIM O3BYYEHBI:

1. Ha nepBom macrtep-kiacce:

® CJO0XHOCTh JIOCTYIIA K CTapPbIM aKaJ€MHUYECKUM JaHHBIM;
® yTeps WM UCKAKEHUE CTAPhIX AKAJEMUUYECKUX JTAHHBIX.
2. Ha BTOopoMm macTep-knacce:
® CJIOKHOCTh MIOMCKA JOCTOBEpHOM nH(opmaiuu B aTepHeTe;
® CJ0XHOCTh MTOMCKA BCEU LIEMOYKU Pa3BUTHUS TOTO WJIM MHOTO (PeHo-
MEHa;
® HECOBEPILIEHCTBO MPOLIEAYPhI MATEHTOBAHUSI.

[{enpro MacTep-KJ1accoB ObLIO OLIEHUTh, HACKOJIBKO BO3MOXHO IPUMEHEHHE
TEXHOJIOTUH OJOKYEHH B 00pa30BaHUU U HAYKeE.

Ucxons w3 storo ObUM CHOPMYIHPOBAHBI CIEAYIONIME 3aJauyd MacTep-
KJIACCOB:

1. Pa3o6paTh ycTpoHcTBO pabOThI OJI0KYEHHA.

2. IlpomemoHCTpUpPOBaTh peaIM30BAaHHBIE MOJIEIH, PACKPHITH OCOOCHHOCTH
UX paboTHI.

3. O1eHuTh ypoBEHb MPOPAOOTAHHOCTH PEATU30BAHHBIX MOJIEICH MyTEM
BBISICHEHUSI UX MPEUMYIIECTB U HEJOCTATKOB, a TAKXKE HEJOCTAIOIIMX KOMIIOHEH-
TOB.

4. OIleHUTHh YPOBEHb 3aMHTEPECOBAHHOCTU B TEXHOJOTUU OJIOKYEHH Cpeau
YYaCTHUKOB MacTep-Kjacca.

Tema 11 y4acTHUKOB MacTep-KJIACCOB OKa3ajach HOBOM, OJHAKO BbI3Basia
WHTEPEC, OCOOCHHO CIICHApU MCIOJIB30BAHMS TEXHOJOTUN OJOKYEHH MJIsi OTCIIe-
JKUBaHUs ycrieBaeMocTu oOydaronierocs. CocTosioch 00CYXKJIEHHE, Ha KOTOPOM

OBLIIO 3aJ1aHO MHOT'O BOIIPOCOB.
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JI1st cokpalleHuss KOMMEHTapyuy YYaCTHUKOB MacTep-Kiiacca 0003Ha4aroTCs
OykBoH «Y.», a 0TBeThI OYKBOH «O.».

Pe3yabTaThl 00CyK/1eHUA NIEPBO MOIeIH

V.: «3auemM MHE 3HaTh CBOKO YCIIEBAEMOCTh Ha CTOJIb PAHHUX 3Tanax?».

O.: «Kak npenonaBarens Bbl MokeTe y3HaTh CUJIbHBIE U CIaOble CTOPOHBI
CBOEro ydeHuka. A kak oOydaroniuiicss Bel MokeTe OCYIIECTBISATh CaMOKOH-
TPOJIbY.

V.: «Ho Benpb 310 NOTpeOyET CIMUILIKOM MHOTO BPEMEHH, 3TO HE palliOHANb-
HOY.

O.: «910 Uik KoHUEenusA. Mbl MOXEM JaTh MaTepral Ha caMOO0yUYeHHE.
['maBHOE, YTO MBI Y3HAJIM KOPEHb MPOOJIEMBD.

V.. «BbI ckazaiu, 4yTo NepBbId, KTO NOJ0UPAET YAOBIECTBOPSIOIIUNA YCIOBHIO
X211 0J10Ka, momy4yaeT Bo3Harpaxkaenue. OTkyaa oHo 6epérca?y.

O.: «<Ha ocHOBe 3aJ10)KEHHOT'O aJrOpUTMa TOKEHbI PETYJISIPHO BBITYCKAIOTCS
B (DMKCUPOBAHHOM KOJMYECTBE MPHU JOCTHIKEHUHM OMNPEIENEHHOTO KOJIMYECTBA
OJIOKOB B I€MH, YTOOBI B CHUCTEME BO3MOXKHO OBLIO OCYHIECTBIIATH OOOpOT
CPEACTBY.

V.: «5l Mory uX BBIBECTH B peajibHbIE IEHbIU 7).

O.: «Texuuuecku na. Uepes 6upy, kotopas OyaeT padbotaTtsh ¢ Bammmu To-
KEHaMH WM C TOMOLIBIO TOTOBOPEHHOCTH.

V.. «lloyemy s HE MOTY MPOCTO UCIIOJIb30BATh OOBIUHBIE 0a3bl JTAHHBIX?).

O.: «B 05okueliHe CI0KHOCTh U3MEHEHHUSI 0JI0KA YBEJIMYMBAETCS B 3aBUCH-
MOCTH OT €ro Bo3pacrta. ITo o0ecreuynBaeT 00jiee BBICOKHI YPOBEHb COXPAHHOCTHU
Y HEU3MEHHOCTHU JAHHBIX C YYETOM UX OTKPBITOCTH.

V.: «Xopomo. Ho ectp xe mudpoBanue u Ipyrue cnocoObl 3alIUThl UH-
dbopmarum.

O.: «ba3bl TaHHBIX UMEIOT BCE-TAKH KAaKOK-TO LIEHTpP. Miu xoTst ObI ceTh
LEHTPOB. A 3HAUYHUT HAa HUX MOXKET OBITh MPOU3BE/ICHA XaKEePCKAsl aTaKa.

V.. «Kax ObITh ¢ JTaHHBIMU 00 yCTIEBAEMOCTH, KOTOPBIE HEJb3s 3al1CaTh

oleHKoM nin 3au€Tom? Harmpumep, Hy»KHO COXpaHUTh pedepaTy.
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O.: «Mojenp cxemMaTU4Ha M MOXXET ObITh JOMOJHEHA APYTrUMHU OJOKaMmu.
[TockonbKy Ha BBIXOAE BCE PaBHO MOJY4YaeTCs OAHOTUITHBIM X3II-KOJ, Mbl MOXET
100aBUTH 3arpy3Ky APYTUX JTaHHBIX).

V.: «YcrpoiicTBO 00pa30BaTEIbHOIO YUPEKACHUS TOPA3A0 CIOKHEESY.

O.: «be3ycnoBHO. DTO JUIIb MOJIENb, KOTOpas MOXKET ObITh pacIIMpeHa U
oOpacTaTh HOBBIM U HOBBIMH KOMITOHEHTaMU 110 Mepe uX HeoOxoauMocTu. B nan-
HOM CJIy4yae, pacCMaTpUBAJICA OJHMH U3 BO3MOXHBIX MTOAXOJ0B UYepe3 YUET yCIeBa-
EMOCTH.

Pe3yabTaThl 00CyK/1€HUSA BTOPOM MOIeJTH

V.. «Yto Oyner, ecnu y4aCTHUKU BBIOEPYT HEIOOPOCOBECTHBIX JHII IS
MIPOBEPKHU OJIOKOB?Y.

O.: «IlockonbKy BBIOOp MPOU3BOAAT JI€pPKaTENN TOKEHOB, HEOOXOIMMO CHa-
yajia, Tak CKaKeM, 3aIlIaTUTh 32 BO3MOKHOCThH MPOU3BOJUTH BBIOOP. DTO MEpBoeE.
A BTOpOE, 3TO BO3MO>XHOCTh BBECTH CHUCTEMY PEHTHHIa I10, HapUMeEp, KoJnye-
CTBY BBIITYIIEHHBIX UCCIIEAOBAHUN WM 00bEMY IIPOBEPEHHBIX OJIOKOBY.

V.. «KakuM 00pa3zoM ImpoUCXOAUT MPOBEpKa OJOKA U 3a4eM ATO HYKHO?».

O.: «B 61oke naxoaurcs ucciaenoBanue. UtoObl He mporcxoauia myoauKa-
Usl HEJAOCTOBEPHBIX WJIM MOBTOPHBIX MCCIIECJOBAHUN MPOUCXOJUT HMX MPOBEPKA
y4aCTHUKaMU. 32 MPOBEPKY OHU MOIYHAIOT BO3HATPAXKICHUEY.

VY.: «A 410 OyAeT eciau 3TO OKAXKETCSI UM HEHY>KHBIM?».

O.: «3T10 B03MOXKHO. J[1000# MPOEKT UMEET PUCKH OBITH MPOBATCHHBIM. [[7151
MOTHBAILMHU K MPOBEPKE U CO3AAHO BO3HATPAKICHUEN.

V.: «Kak ObITh B T€X CUTyalusiX, KOr/a oJuH ()€HOMEH TPaKTyeTCsl pa3HbIMU
YUEHBIMH NO-pa3zHOMy? DTO Beb MOCIEI0BaTeNIbHAS IENOYKa OJIOKOBY.

O.: «/la, Bcé BepHO. JlJIs1 TaHHOM CUTyallu CYLIECTBYET JIBA PEIICHUS: Ipe-
BOBUJHASI CTPYKTypa LIETIOYEK OJIOKOB MJIM K€ HUX CTPOro€ IOCIEI0BATEIbHOE
pa3MellleHne TakkKe, KaKk M KJIAaCCMYECKOM OJIOKYeiHe, HO ¢ MOJieM, MMEIUUM
OJIMH X3II-KOJ WX HA0OP XAII-KOJIOB C UCCIEIOBAHUSIMHU, CIETaHHBIMH JIO HETOY.

V.: «B Takoil MOJIeNIN €CTh BEPOSITHOCTD, YTO MPHU €€ 3HAYUTEILHOM pa3pac-

TaHHUU MOT'YT BOSHUKHYTb 3alIUKIIMBAHUSA, KOI'Ia OJHO MUCCIICA0OBAHNEC CChHIIACTCA Ha
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Ipyroe, KOTOpoe, B CBOKO OYEPE/b, YEPE3 HECKOJIBKO UTEpALMi CHOBA CChUIAETCA
Ha TIEPBOEY.

O.: «BepHo 3amedeHHas ys3BUMOCTh. Torna, moxkaiayd, cCleyeT CIenarTh
KECTKYIO MOCIEI0BATETLHOCTh TaKU OJIOKOBY.

[loaBens uTOr MpOBEAEHHBIM MacTep-KiaccaMm, MOXHO CKa3aTh, YTO OJIOK-
YeiH BhI3BaJ MHTEPEC CO CTOPOHBI JesiTeNel 00pa30BaHus, OJHAKO B TO K€ BpeMs
BBI3bIBAJI BCE-TaKU HEKOTOPOE HEMTOHMMAHUE.

Urto kacaercst OLEHKH BO3MOXKHOCTH €r0 NMPUMEHEHHUs, TO B XO0Jie MacTep-
KJIACCOB HE OBbUIO BBISBIEHO KPUTHUYECKHMX MOMEHTOB, KOTOpbIe Obl MOCTABWIH
KpECT Ha ero JajbHeiei cyap0e B 00pa3oBaHUU UM HaYKe.

Pe3ynbTarhl nccienoBaHusl OTpaXeHbl B BOCBbMH MyOIHKAIUAX B COOPHUKAX

HAYYHBIX TPYAOB U PAaCCMOTPEHBI HA BOCBbMH KOH(DEPEHITHSIX.

BbiBOABI 110 BTOPOI Ii1aBe

Bo BTOpO# rNaBe ObLIM ONMUCAHBI TEOPETUUECKUE MOJEIH pPealn3aliu JIBYX
CLIEHApUEB MPUMEHEHUSI TEXHOJIOTUU OJIOKUEHH: B 00pa30BaHUU U HayKe.

Cuenapuii  NpPUMEHEHHWS  TEXHOJOTMH  OJIOKUeHH B  00pa3oBaHUU
MpPEACTAaBISIET COOOM TOIXOJ K MaHHOW cdepe dYepe3 BeIeHHE XKypHaiaa 00
yCIIeBaeMOCTH, Ojarojapss KOTOPOMY MPEAINOiaraeTcsi OTCIEKUBATh  BCE
aKaJeMHYeCKHe pe3yib- TaTbl OOydYaroIlerocs Ha BCEX JTamax ero oO0y4yeHws,
co3/aBasi TAKMM 00pa3oM MOJHYIO KapTUHY €ro JIeITeIbHOCTH.

DTO MO3BOJIUT OOHAPYKUTH CUIIbHBIE WM Cclla0ble CTOPOHBI 00YYAIOIIEerocs,
OTKaTUTHCS HA TOT MOMEHT, KOTJla HayaJoCh HEMOHMMAaHUE, 1aXKe €CJIH 3TO ObLIO
OUYEHb JJTaBHO, U Ojarofaps 3TOMYy CKOPPEKTHPOBATh MOJIETh OOYYEHHS M BOCIIOJ-
HUTH IPOOEN B 3HAHUSAX 00YYarOIIEroCsl.

[TpeumyiiecTBa 6y10KUEliHA TO3BOJISIIOT JIEp>KaTh TAKKE 3alMCH B COXPAHHO-

CTH OT UBMCHCHHUA 1 HCCAHKITMOHUPOBAHHOT'O JOCTYIIA.
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Paciuivpennbie v JOMOJHEHHBIE MOJIEIN TOMUMO YCIIEBAEMOCTH TTO3BOJISIOT:

® OCYUIECTBJISTh aBTOMAaTUYECKYIO BbIauy 3JEKTPOHHBIX CEPTU(PUKATOB U
JUIUIOMOB TPU BBIMOJHEHUHM HEOOXOAMMOTO YCJIOBHS IO MOKa3aTelsiM yclieBae-
MOCTH C IOMOLIbIO CMapPT-KOHTPAKTOB;

e Onarojapsi HaJUYMIO CBSI3€H B CHUCTeMe, MOJy4yaTh (PMHAHCHPOBAHME
u3BHe ¢ momoulbio Initial coin offering u oOmeHuBaThCs CcpencTBaMu BHYTPH,
HanpuMep COOCTBEHHBIMU TOKEHAMMU.

B nHayke ¢ momoluipio OJ0K4eiiHa Mpeiaraercsi CTpyKTypUpoOBaTh Hay4YHbIE
UCCJIEIOBAHMS MTyTEM KX pa3MEIICHHs B OJIOKYElHE, B KOTOPOM OYAET MpPOHU3BO-
JUTHCS UX MPOBEPKA HA IEHCTBUTEILHOCTh MyTEM YKa3aHUS TeX OJIOKOB WITU Jaxe
LEJbIX LEMOoYeK OJIOKOB, YXKe€ MPOBEPEHHBIX paHee, e MH(opMalus ornpoBepra-
€TCSl WJIM TIOATBEPKAAECTCS. 3aTEM OCTaJIbHBIE MTPOBEPSIIONINE YYACTHUKHA HA OCHO-
BE€ ATOU MPOBEPKU MOATBEPKIAIOT UM OTKJIOHAIOT BHECEHUE 0JIOKA B OJIOKYEHH.

3a mpoBepKy 0JI0Ka y4aCTHUKU OYyIyT MOJIydyaTh BO3HArpa)xJACHHUS B BHJE
TOKEHOB.

B pesynbTate (QyHKUMOHUPOBAHUS MOJEIU MOXXET OTHACTh HAaZOOHOCThH B
MaTEHTaX, BeJlb KKl OJIOK OyJIeT 3alUIeH CUTHATYPON W UMETh YHUKAJIbHBIN
uaeHTHPUKATOP.

Takxe ymporiieH OyaeT nouck uHbopMmaluu, Kotopas OyJaeT akKymyJIupo-
BaTbCsl U CTPYKTYPUPOBATHCS B OJHOM MECTE.

JIist o1leHuBaHUA BO3MOXHOCTH MPUMEHEHUsI TEXHOJOTUU OJIOKYEHH B 00-
Pa30BaHMM U HAYKH ObLIO IPOBEICHO JBa MacTep-Kiacca.

Ha macrep-kiaccax ObUIM MPOJIEMOHCTPUPOBAHBI MOJIEIH, ONUCAHHBIE B
pamMKax JJaHHOTO UCCIIEI0BaHUS.

VY4acTHUKK MacTep-KJIacCOB MPOSIBUIM YMEPEHHBIN UHTEPEC K TEXHOJIOTHUH,
Ha0JII01a1ach CJI0XKHOCTh B TOHUMAHUU.

Yro kacaercs OILEHKA BO3MOXHOCTH €ro MPUMEHEHHUs, TO B XOJ€ MacTep-
KJIaCCOB HE OBbUIO BBISBJICHO KPUTHUYECKUX MOMEHTOB, KOTOpbIE Obl MOCTaBUIM

KPECT Ha €ro JalibHelIel cyip0e B 00pa3oBaHUU WM HAyKeE.
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SAK/IIOYEHUE

B xone uccnenoBanus ObUTM OMKMCAHBI ABE MOJIEIH CLIEHAPUEB TPUMEHEHUS
TEXHOJIOTHH OJIOKYeH B oOpa3oBaHuu Hayke. Kaxxaas u3 HUX MpeNCTaBISET CO-
00l MOMBITKY TEOPETUUECKH OMUCATH MOAXO0/IbI K MPUMEHEHUIO TEXHOJIOTHH OJIOK-
4yeilH B 00pa3oBaHuU U Hayke. [laHHbIe 0/1X0/1bl OB BBIBEJICHBI HA OCHOBE MPO-
BEJICHHOTO TEOPETUYECKOr0 aHaliu3a, B X0Jieé KOTOPOro ObUIM: pa30OpaHbl U OIU-
CaHbl UCTOPHUSI, IPABOBOI CTATYC M YCTPOMUCTBO pabOThl CAMOM TEXHOJIOTMU OJIOK-
YelH, a TaK)Ke MPUHITMIIOB pabOThl TEXHOJOTHI CMapT-KOHTPakTOB, Initial coin of-
fering ¥ TOKEHOB, UCTIONB3YIOMINX OJIOKYEHH B OCHOBE CBOEH paboThI; MpoaHaIu-
3UPOBAHbI TPUMEPHI IPUMEHEHHUS TEXHOJIOTMH OJIOKYEHH B pa3IMuHbIX cdepax Je-
ATEJIHHOCTH; PACCMOTPEHBI HJI€H, MOAXOMbl U MEPCHEKTUBHbBIE HANPABICHUS pa3-
JMYHBIX AesiTeNiel B 001acTH MPUMEHEHHUS! TEXHOJIOTUU OJIOKYEeHH B 00pa30BaHUU
U HayKe; IPOaHaJU3UPOBAaHbl HCTOYHHUKH 110 TeME MpOoOJIeM U YS3BUMOCTEHN B poc-
cuiickoM 00pa30BaHUM U HAyKE C LIEJIbIO MOMCKA MOAX0A0B U HAIMPaBJICHUH, B KO-
TOPBIX OJIOKYEHH MOT Obl OBITH MPUMEHUM, OJjlarojaps CBOMM OCOOEHHOCTSIM U
peuMyIIecCTBaM, BBIBEIIEHHBIM B pabote. s ompeneneHus TOro, HACKOJIBKO
BO3MOXKHBI TaKue MpPUMEHEHUs OJoKuelHa B 00pa30BaHMU U HayKe OBLIM IpOBe-
JeHbl 1Ba MacTep-kiacca. OHM MOKa3aid BO3MOXKHOCTh TaKOTO POJia BHEJIPEHUH,
TEM CaMbIM MOJITBEPIUB IMMOTE3Y UCCIAEAOBAHMA.

Jlyig pelieHrs MOoCTaBIEHHOM LIETH MCCIEA0BAHUS U MOATBEPXKICHUS THIIO-
T€3bl OBLIIU PEILICHBI CIIETYIONINE 3a{aM:

1. IlpoBeaéH aHain3 UCTOYHUKOB MO TEME YCTPOMUCTBA PAOOTHI TEXHOJIOTUU
OJIOKYEIH, €€ MPaBOBOTO MOJOXKEHHUS U MPUHIUIOB PabOThl TEXHOJIOTHM, CBA3aH-
HBIX C HEH.

2. IlpoBenéH aHanm3 MCTOYHUKOB B OOJIACTH TNPUMEHEHHS] TEXHOJOTHH
OJIOKYEHH B pa3IMuYHBIX chepax IesTEIbHOCTH C LEeNbl0 €e MPUMEHEHUs B 00pa3o-

BaHWH U HAYKC.
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3. BolgeneHsl OCHOBHBIE HANpaBJICHUS MPUMEHEHHS TEXHOJIOTUU OJIOKYEHH
B 00pa30BaHUM U HayKe.

4. OnucaHbl TOAXOAbl K MPUMEHEHHUIO TEXHOJOTUU OJOKYEeWH B 0Opa3oBa-
HUH U HayKe.

Takum 00pazoM, 3amaudM BBIMYCKHON KBaJM(UKAIIMOHHOW paboThl ObLIH
peleHbl, IeIb UCCIIEJOBAHUS TOCTUTHYTA, THIIOTe3a MOJIyYniia MOATBEPKIACHUE.

JUis pa3BUTUS UIEM M PACIIUPEHUs] HCCIEAyeMOW O0JIaCTH MHpeulararoTcs
CJIeTyIOIINE HAMPaBJICHUS JAIbHEHIINX pa3paboToK:

e pa3paboTKa TEXHUYECKOW MOJENM peaju3aliil CHEHapus HCIOIb30Ba-
HUSl TEXHOJIOTUU OJIOKYEitHa B 0Opa30BaHUU WJIM HayKe HA OCHOBE TEOPETHUECKUX
MOJIEJISAX, pa3padOTaHHBIX B JAHHOM HCCIIEI0BAaHUM;

® [OIPOOHOE PACCMOTPEHHE ACHEKTOB pPEIICHUS KOHKPETHOH MHpoOIeMbl
00pa30BaHuUs UM HAyKH C TOMOIIBIO TEXHOJIOTUH OJIOKYEHH;

® paccMOTpEeHHE APYroro Moaxoja K MPUMEHEHHUIO TEXHOIOTUU OJIOKYEHH B
o0pa3oBaHUU WK HayKe ¢ OOJbIeH CTeNeHbI0 MPOPa0OTaHHOCTH U TOTOBHOCTH K
BHE/JPEHUIO;

® paccMOTpEHHE TMOAXOJ0B K MPUMEHEHHUIO TEXHOJIOTHH OJIOKYCHH B JIPY-

rux cgepax.
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JlabopaTopHnasi padora Nel
Ycranosxa Ethereum Wallet

Heanb padorel: [lonyunTs npeacTaBICHNS U HadadbHbIC HABBIKK pa0boThI B ceTu Ethereum.
Pe3yabTaT: Hanmmyue yctanoBieHHoro kouienbka Ethereum Mist Wallet.

Teopernyeckasi cipaBka:

I/IH)Z[yCTpI/ISI KPUIITOBAJIIOT Pa3sBUBACTCA CTPEMUTECIIBHO 6I>ICTp02 Ka)KﬂBIfI MECHIL] NOABJIAOTCSA HOBBIC BapUAHTBI KOMICILKOB,
TOPTOBBIX IUIOMIANIOK, 0OMEHHBIX CEPBUCOB, 1a 1 aCCOPTUMEHT CaMUX III/I(I)pOBI)IX AKTUBOB IOCTOSAHHO pacUIUPACTCS. DTO HOBOE
BCSIHUC B q)HHaHCOBOfI cq)epe, IIO3BOJIATOIIEE YMEJIBIM MHBECTOPAM HEIIJIOXO 3apa60TaTB Ha BOJIATWJIBHOCTHU PBIHKA. A 4TOOBI
IIpOBOJAUTH C KpHHTOBaJ'IIOTOfI Pa3JIMYHBIC CHOEKYJIITUBHBIC ON€pallMi WU MOJy4aTb CBOIO HpI/I6BIJ'[I>, €€ HYKHO IJ€-TO XPaHUTDb.
BapuanToB orpoMHOE KOJMYECTBO M CETOAHS MBI PACCMOTPUM OJUH M3 HHUX: MHOTO(DYHKIIMOHATbHBIA JIECKTOMHBIN KOLIENEeK
Ethereum Wallet.

Ethereu':'rﬁ Wallet

Ocobennocmu xpanunuma

IIpexxne Bcero, Ethereum Wallet - 3To odurmanbHeIi Kommenek Juist XpaHeHus: J(pupa U TOKSHOB, CO3JJaHHBIX Ha ero OJOoKUYeHHe.
DTO TPOAYKT IOJICPKUBACTCS pa3pabOTUMKaMHU KPHUITOBATIOTHI, a 3HAYUT, OOECICYMBACT MAaKCHMAIBHYIO HAJCKHOCTH U
3aIIUIICHHOCTh BAIINX aKTHBOB.

Bymakuuk umeer ente oxuo ums - Ethereum Mist Wallet - on siBisiercst hynkimeii 6paysepa Mist, KOTOPBIA B JaHHBIA MOMEHT
ele gopabaTeiBaeTCs M B CKOPOM BPEMEHH CTaHET CBSI3YIOIUM HPHIIOKSHUEM TUIaTGOPMBI ISl B3aHMOICHCTBUS C CETBIO.
Ethereum Wallet nomuepsxiBaet paboTy Ha CIEAYIONMX OMEPAIMOHHBIX CHCTEMAaX:

Windows;

Mac OSX;

Linux.

Camo npuioKeHHe MONHOCTHIO OECIUIATHO, BCEe KOMHCCHOHHBIE COOPBI, KOTOPBIE BBI OyIeTe OIIAYUBAaTh 3a IIEPEBO/IbI, IEPEXOIST
MaitHepam cetu Ethereum, noanepxuBaromux ee paboTocrnocoOHOCTb.

Ethereum Wallet - oxgun u3 cambix Ge30macHBIX BapHAHTOB XPAHCHHS, TAK KaK BCC MPHUBATHBIC KIOYH M JAHHBIC O BallnX
COCPEIKCHUSIX XPAHSTCS JIOKAIBHO Ha BalleM YCTPOMCTBE M HE IOINANAIOT B CETh. D(OUPUYM-KOLIEIEK SBISICTCS IIUTI030M IS
JICIICHTPATU30BaHHbBIX TpritokeHnit Ha blockchain Ethereum.

OOpaTuTe BHUMaHHE HA TO, YTO HPIIIOKEHHE KOLIEIbKA SBISETCS IOBOJIBHO TSDKEINIBIM, TaK Kak OyJeT XpaHWTh IOJHOICHHBIN
Onokueitn Ha Bamem [1K, mosToMy mo3aboTeTech 0 TOM, YTOOBI OBUTO JOCTaTOYHO cBOOOIHOTO MecTa (Oomee 200 I'6).
Vcranasnusas Ethereum Wallet, BbI iMeeTe MONHY0 aHOHUMHOCTb: TIPEAOCTABISITH KAKHE-JTHO0 JINYHbIE JaHHbBIE HIIH IIPOXOIUTH
npolLeypy BepUPHUKAINHE HE TIPHIETCSL.

Kax ycmanosump Kouenex

Tak Kak KOIIeleK uMeeT opHIHaIbHbIH cTaTyc, paboTy HaYnHAEM HEIIOCPEACTBEHHO C caiiTa pa3paboTyuKa -

Bce ycranoBounste daitnst xpansates Ha Github. BeiOupaem cBoio BepcHro 1 CKauMBaeM apXUB Ha KOMITBIOTED.
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ms-win-core-debug-1-1-0.dll 18232 C:\Users\corons \Desktop Mist-w6132-0-10-0.20 8Fs9
#pi-ms-win-core-errorhandling-11-1-0.dil 18232 extracting 3651
api-ms-win-core-file-11-1-0.dil 2816 it mk c716
% api-ms-win-core-file-11-2-0.dll 18232 788D
% api-ms-win-core-file-12-1-0.di 18232 Elapsed time 00:00:02 9005
% api-ms-win-core-handle-11-1-0.dil 18232 Time left 00:00:00  f0B42
% api-ms-win-core-heap-11-1-0.dil 18232 1909
% api-ms-win-core-interlocked-11-1-0.dll 1785 Processed 94%  |FaFA
% api-ms-win-core-fibraryloader-11-1-0.dil 1874 ! hosac
% api-ms-win-core-localization-1-2-0.dll 2079 148C
ms-win-core-memory-11-1-0.dll 1874 Sedkaou —
ms-win-core-namedpipe-11-1-0.dll 18232 ( Cancel | ([ Mode. [ reo | lons
ms-win-core-processenvironment-1-1-0.dil 19248 s BRI 23T FICs62
ms-win-core-processthreads-11-1-0.dll 19392 10506 Pacumpenwe npw.. 280020172229  OFFS0BGE
api-ms-win-core-processthreads-11-1-1.dil 18744 10500 Pacumpenwenpw... 280920172229 7939698D
% api-ms-win-core-profile-11-1-0.dil mn 10234 Pacwmpenwenpw.. 280920172229 FAASEDSB
% api-ms-win-core-rtisupport-11-1-0.dil 17720 10238 Pacwwpenwenpw.. 28.09201722:29 D22BBC2S i
S~a Total 2 folders and 98 463 017 bytes in 63 files

—

g

icudtl.dat ibEGL.dIl libGLESV2.dil LICENSE LICENSE.electron  LICENSES.chromi

A} o) e
PN Ry s Tur: ®aiin "MD
v s -~ Pasmep: 8,62 Kb
i —
Mist mevepld0dll  natives_blob.bin nodedl  pdfviewerresou Rl
rces.pak
gt i

Cama nporpamMa-KJIHeHT 3aHuMaeT He 6oiiee 150 MO, Ho cuHXpoHu3anus 6i10kueiiHa notpedyer okoio 200 I'6. [Tocie Toro, kak
YCTaHOBKa IPOTPaMMBI IIPOIJIET YCIIENIHO, TIePel BAMU OTKPOETCsI TAKOE OKHO:

Ethereum is a platform for
decentralized blockchain apps with
a fully featured programming
language

USE THE TEST NETWORK

Test the technology freely in a
V sandboxed testnet, without using real

Ether.

ethereum

USE THE MAIN NETWORK

You'll need some Ether to create and
execute contracts. Don't worry, we'll
help you get some...

LAUNCH APPLICATION!

BbI 0/KHBI BBIOPATH CETh, B KOTOPO#i OyzieT paboTaTh Balll KOIIEIEK:
TECTOBYIO ()11 3HAKOMCTBA C KOLIEILKOM OHa BIIOJIHE MOJOH/IET);

W OCHOBHYIO (B 9TOW Bepcur OJI0KUeHH OyAeT MOJHOLEHHO 3arpysKeH).
Ha crnenyromiem stane MOKHO BBOAUTH O9KAIl XPAHWIIHMILA, HO TAK KAK MBI €r0 HE HMEEM, IPOITyCKaeM 3TOT Iar:

BepHyTbCH B KaTanor y4ebHMKoB 1 MoHorpadumi
http:/ly4ebHmkn.mHopm2000.pd/uchebniki.shtml
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Do you have a wallet file?

-

Move any wallet file here to import.
If you participated in the Ethereum
Pre-sale 2014, you should have afile
named

ethereum wallet backup.json . It
was downloaded after the sale and
also sent to your email

i
1
1
1
: Drop wallet file
1
1
1

BACK SKIP

Downloading blocks (2 peers) Block 128,372 of 3,793,859 (Chain structure 62.62%)

3aTeM OTKpPBIBACTCS OKHO, B KOTOPOM BaM HY)XXHO OyZeT cO3/aTh MapoJb. MMeiiTe B BUY, 4TO H3MEHHUTH 11APOJIb HE MOJIYYUTCS,
MIOATOMY Cpa3y OTHECHUTECh OUEHb CEPhE3HO K CO3/IaHHIO CII0KHON KOMOHHAIIMY CHMBOJIOB.
Hcnons3yiite He TOMBKO OYKBBI 1 I PEL, HO M pa3HbIe pericTphl. He 3a0bIBaliTe, BB cO3/1a€Te 3aIIUTY CBOMM JICHE)KHBIM aKTHBAM.

Protect your account

Choose a password for your new .
account. Makeitasstrongasifitwere: oo -oooaooaooioooaooooo
to protect your house keys!

Show password

BACK NEXT

Downloading blocks (3 peers) Block 816,889 of 3,756,172 (Chain structure 92.58%)

Make sure you backup your keyfiles AND password!

You can find your keyfiles folder using the main menu -> Accounts -> Backup -> Accounts. Keep a
copy of the "keystore” folder where you can't loose it!

Crenyroliee OKOIIKO HATOMUHAET HaM, YTO UCII0JIb30BaTh CBOM KOLIEJIeK Bbl CMOXETe, TOJIbKO UMest Ha cueTy He MeHee 0,25 ETH.
[TepeBecTy X MOXKHO MPSIMO ceifuac, UCIoJIb3ysl BCTpoeHHBIH nHeTpyMeHT ShapeShift. Ecium y Bac moka HeT Hy»KHBIX MOHET, BbI
CMOJKETE MEPEBECTU UX TTO3KE.

Load it up!

The ethereum network is based on a
token called “Ether”. You'll need a
small amount of it to do anything on
the Ethereum network.

If you already own Bitcoin, or any
other cryptocurrency, you can easily
convert it to ether using Shapeshift.

DEPOSIT USING BITCOIN

We recommend loading somewhere
between 0.25 to 1 ether.

BACK NEXT

Downloading blocks (3 peers) Block 886,221 of 3,793,976 (Chain structure 91.65%)

Crenyromiee JeiicTBre - CHHXPOHU3ALMS XPAHUIHILA ¢ CEThI0 DUpryM. DTOT MPOLIECC MOKET 3aHITh HECKOJIBKO CYTOK, IOCIIE
gero Ethereum Wallet OyzieT moJTHOCTBIO YCTAHOBIIEH M TOTOB K paboTe.

BepHyTbCH B KaTanor y4ebHMKoB 1 MoHorpadumi
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Learn while you wait

Now the only thing left to do is wait for

the download to finish. Here are some n
reading suggestions: \ —~—
- Sy

=S
Make your own money @
Make a cryptocurrency with a fixed ()
market supply, tokens representing ')
real world assets, etc ‘
LEARN THIS RECIPE

BACK NEXT

LAUNCH APPLICATION!

Ymo enympu
TIpouecc ucnosp3oBanus komenabka Ethereum Wallet Gy et ierkum He TOJIBKO It ONBITHBIX MOJIb30BATENEH, HO U JJIsl HOBUYKOB.

Ero unrepdeiic BrosHe MOHATHBIN U TOCTaTOYHO HHPOPMATHBEH.
[© =thereum Wallet =)

Zthereum Wallet Accounts Edit View Develop Window

® e m BALANCE

SEND CONTRACTS 0.00 errer

Accounts Overview

ACCOUNTS
Accounts are password protected keys that can hold ether, secure ethereum-based tokens or coins
and control contracts. Accounts can't display incoming transactions.

&£ MAIN ACCOUNT (ETHERBASE)

0.00 ether

ADD ACCOUNT

ITepen Tem, Kak MOMOJHATH OajlaHC XpaHWININA IH(PPOBOH HATMYHOCTHIO, JIydllle CO3AaTh pe3epBHYI0 Komuio. /st sToro
BBIOMpPAeM 3aKIJIaJIKy «AKKayHTBI» U MyHKT «Pe3epBHoe kormupoBanuey». ChopMupoBaHHBIH (aiiia cOXpaHUTe B OUYEHb HAJIC)KHOM
MecTe, J0CTYII K KOTopoMy y Bac Oyaer Beerna. LlenecooOpa3Ho HMETh HECKOJIBKO KOTHH.

Etereum Wallet mmeet paznenenne Ha 2 OCHOBHBIX pa3jiena:

Accounts (B 3TOM pazferne BEl CMOXKETE BHIECTh OalaHC KOIIEIbKa i CYMMBI TIOCTYTIIICHUH ).

Contract Based Wallets (31ech BbI cMOKeTe BHIETh MOJTHYI0 HHPOPMANUio 000 BCeX BXOSIMINX M UCXOASAIINX TPAH3AKIUAX U

UCTOJIL30BaTh DADPS).
o0 e Zthereum Wallet

‘ WALLETS SEND ©242064 ©11:0503| Sep 16,2015 106,957.79 FINNEY

Wallet Overview

CONTRACT BASED WALLETS

EIMULTISIG
10.00 emney

-

e ADD WALLET

ACCOUNTS
.. O ETHERBASE _ £ 9BACCOUNT
&b 53,795.38 rvney ey 53,152.41 v

BepHyTbCH B KaTanor y4ebHMKoB 1 MoHorpadumi
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VYuernslii pa3zgen (Accounts) IMeeT 3aKpBITHIN KIIIOY € ApoJIeM | afpecoM, KOHTpakTHBIH paszmen (Contract Based Wallets) ne
MMEET 3aKPhITOrO KII0Ya, HO UMEET CBOM aJipec, KO U XPAHHUIIMIIIE, C TIOMOIIbIO KOTOPBIX MOXKHO HE TOJIBKO CO3/aBaTh KOIIEbKY,
HO M BCEBO3MOXHBIE HHTEPECHBIE AEIIEHTPATN30BAHHBIE TPUIIOKEHUS ( ).

MOKHO cKa3aTh, YTO y4eTHas 4acTh KOIIEJbKa OTBEYAeT 3a MPOCTOE XpaHeHne D(dupa, a KOHTPAKTHAS 4acThb 0OecreyrBacT
yTpaBIeHHEe KPUINTOBATIOTOM.

Kaxk nonvzoeamosca kowenvskom

IlepBas 3amava - 3T0 MonoNHUTH OanaHc Komenbka DdupoM. Ha rimaBHON cTpaHMIle XpaHWINIIA B paszgene Main account BEI
MOJKETE BUJIETh a/Ipec XPaHWINILA, HAa KOTOPBIA BaM HY’KHO NepeduciuTs kak MuHumyM 0,25 ETH.

Ethereum-anpeca npencraBieHsl B LIECTHAALATCPUYHOM (hopMare: OHH COCTOAT U3 40 CHMBOJIOB. DTOT ajpec BbI Oyere 1aBath
BCEM CBOUM 3HaKOMBIM, KOTOPBIE 3aXOTST MEPEBECTH BaM CBOU TOKEHBI.

Accounts Overview

Accounts are password protected keys that can hold ether, secure ethereum-based tokens or coins
and control contracts. Accounts can't display incoming transactions.

& MAIN ACCOUNT (ETHERBASE)

) |0.00 her

Bl  ADD ACCOUNT

UYroOBI cO3aTh HCXOAALIYIO TPAH3AKIMIO U OTIpaBuTh 3¢up u3 Mist Wallet, BeImonHuTE crienyromne AeHCTBUS:
Iepeiinute k pazaeny SEND.

VYkaxuTe afpec NPUHUMAIOIIEH CTOPOHBI.

Bri6epuTe konuuecTBO 3(GHpa, KOTOPBIHA BB XOTUTE OTIPABUTH.

voe
5 M BALANCE
WALLETS 2 hours CONTRACTS 2.00 eTHEr
Send funds
FROM TO

. 4 Main account (Etherbase) - 2 U 0Oxe1bf66E034216208a0b9dD11

AMOUNT

1.0 (Z) ETHER 2.00 ETHER
Send everything
You want to send 1 ETHER.
Bbl MOXkeTe OCTaBUTh KOMHUCCHIO TaKOHM, KaKylO MpPEJIOKHIa MpOorpaMMa IO yMOJIYaHHMIO, a MOXKETe U3MEHATh €€ pa3Mep,
repementiasi OeryHOK:

SELECT FEE
This is the most amount of money
0.00042 er+er that might be used to process this
® transaction. Your transaction will be
mined probably within 30
CHEAPER FASTERsecorlds.
TOTAL

1.00042 ETHER

OcTaHeTcst TOJIBKO BBECTH MPABUIILHO CBOM MapoJib:

BepHyTbCH B KaTanor y4ebHMKoB 1 MoHorpadumi
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Send transaction

O 100emer O =S

— ¥

Oxlae4...2426 Oxelbf...AGD2
Estimated fee consumplion 0.00042 ether {21,000 gas)
Provide maximum fee 0.00242 ether (121,000 gas)
Gas price 0.02 ether per million gas
CANCEL SEND TRANSACTION

YToObI TOCMOTpPETh HHPOPMALIHIO O KaKOH-TO KOHKPETHOM TpaH3aKIuH, nepeiante B paszuen «0630p komenbka» — «Ilociaennue
TPaH3aKIUW» U KINKHUTE Ha Hy>KHYIO OTIEPAINIO B CITHUCKE!

LATEST TRANSACTIONS
Aug Sent
11
16 @ wainaccount (Etherbase) » minutes L00ETHER @
- ago
i Oxe1bfEAE034216208a0b9dD 16D 125FBT4eF12A602

3aknrouenue

Ethereum Mist Wallet npesasHadeH 1yist HaIeKHOTO U GE30MACHOTI0 XpaHEHHsI BCEX THUIIOB MOHET U TOKEHOB D(upryma, a TakKe
JUTSL CMapT-KOHTPAKTHOTO B3aMMOJICHCTBHS [10JIb30BaTeNeN yepes AeleHTPaIn30BaHHbIE PUIIOKEHHsI Opay3epa.
[MonoxkuTenbHbIE CTOPOHBI Mist-KOIIeNbKa - 9TO €ro MHOTO(QYHKIIMOHATBHOCTh, MOHSITHBIH HHTEp(Eiic 1 BHICOKHME MMOKa3aTeNN
0€301MacHOCTH.

13 MUHYCOB MOKHO OTMETHTH TOJIBKO OUEHb JIOJITOBPEMEHHYIO CHHXPOHHU3ALUIO: IIPOLIECC 3aHUMaeT okouo 2 cyTok. Ho, 310 mmata
3a HaAeKHYIO COXPAaHHOCTD BAMINX NU(POBBIX aKTHBOB.

3amanue
1. VYcraumosurts xomenek Ethereum Mist Wallet. [ToakirrouaeMcst TOIbKO K TECTOBOU CETH.
2. O3HaKOMHTBCS C (PYHKIIMOHAIOM KOUIEIbKA.
KoHTpoabHbIe BONPOCHI
1. Tlouemy npu ycranoBke komenbka Ethereum Mist Wallet B paGouem pexume tpeOyercs
00JIb111011 00BEM CBOOOTHOTO MTPOCTPAHCTBA HA BUHUECTEpE?
2. Kakue onepauuu noctynssl B komenbke Ethereum Mist Wallet?
3. Vkaxure Henocrarku koureibka Ethereum Mist Wallet?

BepHyTbCs B kaTanor y4ebHUKOB U MOHOrpadhumi
http://y4ebHukn.nHdopm2000.pd/uchebniki.shtml



Y3HaliTe CTOMMOCTb HanMcaHUs Ha 3aka3 CTyAeHYEeCKUX U acnmMpaHTCKux paboT
http://y4ebHunkn.nHdpopm2000.pd/napisat-diplom.shtml

JlaGoparopHasi pabGora Ne2

3HaKOMCTBO C MHCTPYMEHTaMH M Cpegou pas3paborkn cmapr-
KOHTPaKTOoB

Heabp padoThl: U3yYUTh W 3aKPENUTh HAa MPAKTHKE BO3MOXXHOCTH OCHOBHBIX MHCTPYMEHTOB
pa3paboTurKa CMapT-KOHTPAKTOB.

Pe3yabTaT: Hammuue ycTaHOBJIEHHOro kKomieabka MetaMask, HacTpoeHHOro Ha paboTy C
TecToBOM ceThio Rinkeby.

TeopeTnueckasi cnpaBka:

CMapT-KOHTPAKTHI: YTO 3TO?

CMapT-KOHTPAKTHI, WM "yMHBIE KOHTPAKTHI", TO3BOJLIIOT IepefaBaTh HEKOTOpHIE IIEHHOCTH, HAIpUMep, COOCTBEHHOCTH WM
AKIIMH, TIPO3PAYHBIM U OJHOBPEMEHHO 0e30IIacHBIM CIIOCOOOM, YTO JIeTaeT BeCh IpoIecc cBepXd3(pEKTHBHBIM, OJHOBPEMEHHO
YCTpaHss IPOMEKYTOUHBIE 3BEHbsI, 3a4acTyI0 JJOJITHE U IOporue. PaccMoTpuM nmpumep, KOTOPBIH TO3BOJIMT HOHATH, KaK OJIOKYEiH
paboTaer co cMapT-KOHTPAKTaMHU.

[JaBaiiTe mpenctaBuM, 4TO €CTh JiBa 3aMHTEPECOBAHHBIX JIHLA B CACIKE C HEABMWXUMOCTBIO. OnnH (npodasey) xenaer npoaath
JKWIbe, a JIpyrou (noxynamenv) XO4eT KyNUTh 3TO kwibe. Clenka TO TPOAAXKE MOXKET ObITh peaii30BaHa IMOCPEIACTBOM
6nok4eitHa, U nokynameis TOTOB IUIATUTh, HalpHMep, OuTKoMHaMH. Kak TONBKO noxynamens 3allIaTHT, TO CPas3y MOJIYYHUT
MOATBEPIKACHHUE O TPAH3AKLUH, KOTOpOe OYy/IeT HCIIOIHEHO B BU/IE BUPTYAIbHOTO CMapT-KOHTpakTa. [Ipodasey, B CBOIO ouepeds,
nepeaaeT NOKyIaTelllo HUGPOBOI K0y OT 6X0OHOU IBEPH, KOTOPHIH OyAeT IOCTaBieH B J€Hb, O KOTOPOM 3aMHTEPECOBAHHEIC
CTOPOHBI JOTOBOPHWINCH. Eciu npodasey Bapyr nepenymaeT npoiaBaTh I0M, HOKYnamenb He TOIYYUT Koy, OIOKYEHH B 9TOM
Cllydae aBTOMaTHYECKH BEPHET ITOKYIaTeN IO ICHBIU B TOT JIeHb, KOTa JOJDKEH OBUT OBITH MOJIyUeH Kuiod. A eclu nokynameinb
HOTYYHT K104 3apaHee, TO OJIOKUCHH ero yIep>KHT J0 THs, B KOTOPBIH OblIa JOrOBOPEHHOCTH OCYILECTBICHH epenayn. [losTomy
Ka)Xasi U3 CTOPOH MOJyYHT TO, YTO XOYET, B OTOBOPEHHBIN B KOHTPaKTe ACHb: npodasey - NCHbIHU, a NOKynameisb - Kiod. A
MOCKOJIbKY OJIOKYEHH - 3TO TEXHOJIOTHs, OCHOBAHHAs HA MHPHHTOBOW CETH, JOTOBOP MO 3TOH cAenke OyaeT XpaHHThCs Ha
MHOJKECTBE y3JI0B, YTO 00ECIIEUUT BIOIHEHHUE B3SATHIX 110 KOHTPAKTy 00s3aTeNbCTB, M HH OJHA M3 CTOPOH HE CMOXET U3MECHUTH
YCIIOBHSI KOHTpAKTA MOCIIe ero 3aKimoueHnst. Hy a eciu KTo-To U3 CTOPOH HabepeTcst CMENIOCTH CAETaTh 3TO, BCE Y3JIbI B CETH TYT
ke 00 ITOM y3HAIOT, ¥ pobiieMa OyieT MTHOBEHHO pellIeHa.

MBsI paccMoTpenu ImpuMep ¢ KyImei-ponaxeil HeasmkuMocTu. Ho Takue ke COrJalieHnsi MOTYT 3aKJII0YaThCs PH Iepeaade
aKIui, B CTpaXOBaHWU aBTOMOOWJIEH WM Jpyroro UMyIIecTBa U BO MHOTHX JPYIHX ciydasx. [103BojbTe IPHBECTH HECKOIBKO
KJTIOYEBBIX IIPEUMYILIECTB CMapT-KOHTPAKTOB.

IlepBoe KauecTBO, 32 KOTOPOE CMapT-KOHTPAKTHI TaK LEHATCS, 3TO agmoHoMHOCHb. CMapT-KOHTPAKTEI HE MOTYT OBITH H3MEHEHBI
TPETHUMH JIUIIAMH, TaK KaK TOJIIBKO MX CTOPOHBI 3aKII0YAI0T cornanieHre. Het HeoOX0AnMOCTH 00paiarhest K yCIyraM I0pUCTOB
MPH 3aKTI0YEHUH COTJIAIICHHH.

BTopoe npenmymiecTBo, 3a KOTOPOE JIIOIM JIFOOST - WM €IIe MOJIIO0ST - CMapT-KOHTPAKTBI, 3TO dogepue K HuM. CMapT-KOHTPaKT
HEBO3MOXKHO MOTepsATh. OHU Bce 3amm(poBaHbl M XpaHATCA B 0OLIECTBEHHOM XpaHwinmie. [loaToMy morteps 1r000ro u3 HUX
HCKIIFOYEHA.

3TO MOJBOAUT K CIEAYIOLIEMY ILIIOCY - pe3epuposanuio. MOKHO TOJIOKHUTHCS HA HAOEICHOCHb CMapT-KOHTPAKTOB, IOTOMY 4TO
OHH BCE 3ape3epBUPOBAHBI. AHHYIUPOGaHUe TOTOBOPA MO MIPUYNHE TIOTEPH €ro KOITUH IPOCTO HEBO3MOXKHO.

CrenyronuM B CIIUCKE UJIIET Oe30naAcHOCb, KOTOPAs OISATH XKe CBSI3aHa C MPeAbIAYIIMMH OBYMs. Bamm cMapT-KOHTpakThl Oy ayT
3aIIUIICHBI COBPEMEHHBIMHA METOJaMH MIN(PPOBAHMUS JaHHBIX. DTO OTCHUIAET HAC K BOIMPOCY JOBEPHSI - BbI MOXKETE MOIHOCTHIO
JIOBEPSITH 0€30MacHOCTH MeTOI0B mnppoBanusi. CMapT-KOHTPAKT MPAKTUIECKH HEBO3MOYKHO B3JIOMATb.

TsTast npudYKMHA IPEBOCXOICTBA CMAPT-KOHTPAKTOB HA/l OOBIYHBIMY - 3TO CKOPOCHb WX Tiepenadn. Ha 3akirouenue TpaJuinOHHbIX
JIOTOBOPOB YXOAWUT yiMa BPEMEHH, MOCKOJIBKY B HMX 3Ty paboTy BOBJIEYEHO MHOXECTBO TPETbUX IHI[. ECIU pedb HIET O
pacipoCTpaHeHUH KOJa, CMapT-KOHTPAKTHI Ha BBICOTE, TOCKOJIBKY HO3BOJISIOT PEIIaTh 3ajadk B pa3bl ObICTpee.

llecTas mpuuMHA - 3TO 9KOHOMUsI OeHee HA 3aKIIOYEHHH JO0TOBOpoB. HeT HeoOXoammocTH mpuderaTb K yciyraM agBOKaTOB.
MO’KHO ITPOCTO MCIOJIL30BaTh TEXHOJIOTHIO CMapT-KOHTPAKTOB.

U, HakoHeI], OrpOMHBIM IIPEUMYIIIECTBOM SIBISIETCS mounocms. Ecian Bce MOAPOOHOCTH KOHTPAKTa yKa3aHbl TOUYHO, TO OH OyneT
BBINIOJIHEH 3HAYUTEFHO TOYHEE, YeM JI00O0H IPyroil KOHTPAKT.

WNHucTpyMeHTapuil U NPUIIOKEHHUS 3KOCUCTEMBI A3(rpruyMa

Ipesk/ie ueM MOrpy3uThCs B HAMCAHUE KOJIa, CTOUT M3y4uTh 9KockcTeMy Ethereum. [aBaiite pa3oepeMcsi, KaKue HHCTPYMEHTHBI
Y MTOJXO/IbI CYIIECTBYIOT, KAK OHHM Ha3bIBAIOTCS U B3aUMOJIEHCTBYIOT.

B skocucreme Ethereum mmpoko ucmonb3yroTest Takue MHCTpyMeHTsl, kak Geth, Parity, Solidity, Remix, Truffle, Webpack,
Angular u tak nanee. KaxkIplil 13 HUX UCIIONB3YETCS JUIS PEIIEHHsT KOHKPETHBIX 3a/1a4.

V3l cetn Omokueitna: Go-Ethereum, Parity, CPP-Ethereum

[TpumepaMu y3710B GIIOKUYelHa BBICTYMAIOT Takue mporpammbl, kak Geth, Parity win CPP-Ethereum. Bce onu paboraror Ha
KJIIMEHTCKOM CTOPOHE, TO €CTh UX MOKHO 3arpy3uTh U 3allyCTUTh Ha BalllEM KOMITBIOTEPE, KaK U IJI BCEX APYIrux 0JIb30BaTENICH
cetu Ethereum. OHu Bce BBIIONHSIOT OJHY M Ty JKe 3aady: peaiansyror mporokon Ethereum. Hecmotpst Ha To, 4TO pasHble
MHCTPYMEHTBHI BHITIOJIHSIOT OJJHY U TY %€ POJIb, OHH HAIMCAHbI HA PA3HBIX S3bIKax MPOrpaMMUPOBaHus. Pa3BUTHEM HHCTPYMEHTOB
3aHMMAIOTCSI pa3iIMYHbIe KOMaH/bI, KOTOPBIE 0053aTeNbHO CIEAT 32 TeM, YTOOBI Jake Ha PasHbBIX A3BbIKAX MPOrPAMMHUPOBAHHS
npotokon Ethereum Obu1 peann3oBan KOppeKTHO. ECiii MPOBOJNTE aHATIOTHIO, TO 3Ta CXEMa IT0X0Ka Ha MCIOJIb30BaHHE CPEIbl
MySQL B pexume "MynbTH-MacTep', KOTJa BCE y3IIBI BBIIOIHAIOT ONHY U Ty K€ 3ajady IO PEIUITHKAIMU 0a3bl OAHHbIX. DTO
OTJIMYHO OIHMCHIBAET TO, YTO AENAIOT BCE Y3JIbl B CETH OJIOKUEHHA - OHH KOMMPYIOT BCe OJIOKH Ha CBOMX KOMIIbIOTepax. I1oaTomMy
npu 3arpy3ke Geth, Parity, win CPP-Ethereum u 3amycke KJIMEHTa MOC/C YCTAHOBKH MOJKITIOUCHHUS K IPYTUM y3lIaMm Oyner
3arpy’keHo BCe COACPKUMOe OoKUeliHa. Mckniouenue COCTABISIET TOIBKO PEXKUM "JIErKOTo KIIMEHTa", KOT/Ia 3arpy »KatoTCs TOJIBKO
3a207106KU OJIOKOB.
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BsaumoneiicTBre Be0-caiTOB U OJI0KYEiiHA

PaccmoTpum momysnsipasie Opay3epsl MetaMask u Mist. O6a oHu npenctaBisiioT co00if CBs3yrolIee 3BEHO MEXIY OOBIYHBIM
Opay3epoM [UIsi MPOCMOTpPA HHTEPHET-CTpaHuIl U OiiokdeiiHOM C IOMOIIBIO KOPPEKTHO HACTPOCHHOIO BeO-caiiTa MOXHO
BBIIOJHATH HPOrPaMMbI M OTIIPABJIATh KOMaHAB! B OioK4eitH. [1oib306amens CMOKET 3aIllyCTHTh JIIO00H Opaysep: HanmpuMep,
Chrome, Firefox, Internet Explorer wnu apyroit 6paysep, 3aiiTi Ha Tako# 6e6-caiim W B3aUMOJCHCTBOBATH C OJOKUeHHOM. J{ist
9TOro K OJoKuYeliHy HeoOXxomumo mnoxakirounthes. MetaMask mpencraBmser coboit Haactpoiiky misi Chrome u Firefox,
00JIerYaoIy 0 MOAKIIOUEHHE K OJIOKYCHHY .

e ..~

21 Gwei
Account & ese

Already
October 28 2017

« Ledger
® s 122 r

« MetaMy

October 27 2017

@ s 1014 )

« Mist/ G October 26 2017
85 08:30

Mist, B CBOIO 0uepeds - 3TO TIOTHOBECHBIN Opay3ep, OCHAIICHHBIN COOCTBEHHBIM Y3JIOM CETH OJIOKUCHHA.

S Ma - o x

~ f61 Vew Dewicp Windo

© et ww et maliot
WNRNING I YIOU CLIOK A LINK 2 MEW froom EMAIL SUACK DM, cr & FORLIM, YOU WILL HAVE YOUR COINS STOLEN. D rest cick.
Irtmal, ot CAL o une Mctabk,

&

330460 pus
e MyEtherWallet

Create New Wallet

Enter a password

You are successfully connected ~ Now, check the URL

@ hittps: f www.myetherwailet.com/. X

Network: ETH provided by MyEtherWallet.

B ciiyaae ¢ Mist, y3nom 6nokueiina siisietcs Geth, win Go-Ethereum, HemocpeIcTBEHHO BCTPOCHHBIH B Opaysep. MetaMask mmst
paboThI HCIONB3YET cepBHC 1o/ Ha3BaHueM Infura. B cpene Infura ucnons3yrores y3net Geth u Parity, koropsie 3amyieHs! Ha
CTOpOHE CepBepa, a He Ha KOMIBIOTEpE KIIMEHTa, a Infura peanusyer noakmodeHne kK HUM. YTOOBI TO3HAKOMHUTHCS C HACTPOHKON
MetaMask, MOKHO OTKPBITh Opaysep, HanpumMep, Chrome, HailTH pasjiell ¢ HKOHKaMHU HaJICTPOEK, Jalee OTKphITh MetaMask u
MOXXHO Ha4yMHaTh paboTaTh ¢ OnokyeitHom. Komenxexk Mist BBINISANT Tak: ciieBa docmyn K Pa3iHYHBIM pasjieniaM, ecTb
omobpadiceHue cratyca MOJKIIOYCHUS U CHHXPOHHU3AIMH JaHHBIX, B LIEHTPE pacrojaraercs CoOCTBEHHO Opay3ep DTO MO3BONISET
paboTaTh ¢ OJIOKYEHHOM M IPOCMATPHBATh BEO-CTPAHHIIBI MOXKHO OJTHOBPEMEHHO.

Yro takoe Solidity

Solidity npezcrasnsier co6oii 361k npospammuposanus BEICOKOTO ypoBHs. s ee paboThl TpebGyercs komnuasmop solc, KOTopbiit
¢dopmupyer Oaiitkon s BUpTyanbHbIX MammH Ethereum.Bcerpedarorcst muenns, uro Solidity moxox Ha JavaScript. B mepsbix
BEpCHUAX Tak M OBUIO, OJJHAKO celdac STH JBa sA3bIKa 3HAUMTEIHLHO pacxoisrcs. Tem He menee, Solidity moxox Ha JavaScript
6ostblie, YeM JF000U APYTOil A3bIK NPOSPAMMUPOBAHUSL.

Remix, BeO-cpena paspadbotku ams Solidity
Remix - aTo obnaunas cpeda paspabomxu, TOAEPKUBAIOIIAS MHOTO MOJIE3HBIX QYHKIMH. Jocmyn k RemiX MOXKHO HOJIy4UTh O

anpecy http://remix.ethereum.org. Cpena Remix no3Bousier co3gaBath 1 3alyckaTh Ko Ha si3bike Solidity mpsiMo B okHe Opay3epa.
Remix ocHaleHa BCTPOCHHBIM OTJIAJYMKOM U CTaTHYECKHM aHAIN3aTOPOM KOJa, & TAK)Ke MHOTHMH JPYTUMH HHCTPYMEHTaMH.

BepHyTbCH B KaTanor y4ebHMKoB 1 MoHorpadumi
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© % 0 @ % 1 pragea solidity *0.4.15; B Compile  Run  Settings Debugger Analysis Support
2
» browser 3 -
a Environment JavaSaript VM
s
= Account Oxcad...a733c (100 ether) [y
Gas fimit 3000000

Gas Price 0

Value 0

browser/Untitled1.sol:MyWallet
At Address

Create

0pending transactions

° (2] only remix transactions, script v Listen on network

Ocontract Instances

Ha texymmuit MomeHT Remix Beirsiut tak. CieBa pacnosioxeH opaysep, ¢ TIOMOIIBI0 KOTOPOTO MOXKHO YIPaBiATh (ainamu. B
LEHTPE PAcCIojiaraeTcsi OKHO JUIS CO3JaHus KOJa, a CIIpaBa - ynpasisarujue SIEMEHTHI - BKIaKku i koMmmmsinun (Compile),
3amycka (Run), namenenus Hactpoek (Settings), otnaaku (Debugger), ananuza (Analysis) u nonyuenus noagepxku (Support).Ha
BKJIaAKe Run MOXHO BBIOpaTh cpedy 3amycka Koja, HampuMep, BUPTyallbHYI0 MaliuHy Java. Remix mpemocraBnser docmyn kK
HECKOJIbKUM CcueTaM B 3MyJIHpoBaHHOH cpene Ethereum st anpoOupoBanus coszgaBaemMoro kozga. C MX HOMOIIBIO MOXXHO
pa3MelnaTh U 00CUNTHIBATH KOHTPAKTHI, & IOTOM aHAIU3UPOBATh PE3YJIbTAThl Oaroaps HANMYMIO XypHala HCIIOJIHEHHUS KOJa.

Hcnons3oBanue oubnmorexk Web3.js u Eth.js

bubnroteku Web3.js u Eth.js o6neryarot B3aumMoieiicTBIEe MEX Ty Opay3epoM 1 OJIOKYCHHOM H MO3BOJISIOT PabOTaTh Y3/1aMH CETH
Ethereum mo mporoxoay RPC mocpencrsom HTTP u koma JavaScript. Eciu 3amycTiuTh JOKaIBHBIN y3€1 GI0KUEiiHa, OH OTKPOET
unmepgetic HTTP-RPC, uto mo3soaut 6pay3epy OTIPaBIsATh Y31y KOMaH/IBI, YTOOBI Y3€II, B CBOIO 0uepedb, IePEpaBiIsil JaHHbIC
B OJIOKYCHH.

bubnmoreka Truffle u ee otnmmune or Web3.js

Truffle 1 Embark siBistorcst mHCTpyMeHTapusiMu 1t cpenbl Solidity v pa3paboTky pacnpeeneHHbIX IPHI0KEHNH ISl paboThI C
6roxyeitHoM. Oba OHYM MOANEPKUBAIOT YIPABICHHE KOHTPAKTaMH, UX pasmelyeHue B OIOKYCHHE, MM MUTPALUIO, OCHAIICHBI
BCTPOCHHOW CHCTEMOW TecTHpoBaHus mpuiokenui, a Truffle eme u npemnaraer pemenue Truffle Boxes - mpenBapurenbHO
HACTPOCHHBIC CPe/Ibl Pa3paOdOTKU paclpeIeCHHbBIX MPUIIOKEHUH, 3HAUNTEILHO o0Jeryatoiiue padoty, Takue kak Truffle-React,
Truffle-Webpack u tax nanee. IIpu cepbe3HOM IMOAXOJE K pa3pabOTKe MPUIIOKEHUH IS OIOKYEHHA CTOUT yIEIUTh BHUMAHHE
Truffle u Embark n mocTeneHHO OTXOIUTH OT MCIIOJIb30BaHUS TONBKO Onbmmoreku Web3.js.

HcnonwszoBanue Angular, Vue.js, React u Redux B pazpaboTke nmpuiiokeHuit ams 6;ok4eiHa
Takue HabOphl HMHCTpYMEHTOB, Kak Angular, Vue.js, React, Redux mnpemnHaznadeHnsl s pa3pabOTKH BeO-CTpaHUI[ U
HENOCPEICTBEHHO He paboTatoT ¢ oiokdeitnom, Truffle, Solidity u apyrumu nonoOHbsIMu cpenamu. s padboTsl ¢ Angular, Vue.js,
React, Redux wnm qpyrumMu HHCTpYMEHTApHSAMU IS CO3AaHMUS BEO-CTpaHUI OOBIYHO OCTATOYHO 3arpy3UTh OHOIHOTeKy Web3,
MOAKIIIOYHUTHCS K y3IIy OJI0KUelHa M HACTPOUTD B3anMoeiicTBHe ¢ GIokYeltHOM ¢ romoIbsio Web3.

[Tpumenenue unctpymentoB Browserity u Webpack

Webpack - ato ymakoBuuk ¢aiinoB JavaScript, He0OXOIUMO HCIONB30BaTh TOTAA, KOTAA APOZPAMMA UCHONB3YeT OOINBIIOe
kommaecTBo (aitnoB: Webpack coOmpaer nx BoenmHO, pa3peniaeT BCe B3aMMO3aBHCHMOCTH MEXIY (ailjlaMu, TO3BOJISSA KOy
o0pamaTbcs TOIBKO K Mape Mactep-(aiiioB, 9TO 3HAYUTEIBHO YCKOPSIET 3arpy3Ky BeO-TIPHIIOKEHHUS, TK BeO-cepBepy OoJble He
HPUXOJMTCS OTIPABIISATH HECKOIBKO COTEH (haiios.

Browserify nemaer npumepHO To xe camoe, HO Ha 0a30BoM ypoBHE - Beab Webpack cpasy peraer crieKkTp 3aiay MO yrnaKoOBKe
¢daitmoB s BeOG-paspaboTku. Browserify mpenctaBiaser co0oi  TOJMBKO  YIMAKOBIIMK, paspenialonivii  (aiioBbie
B3aMMO3aBHCHMOCTH M 00BbeuHsIonmMii MHOrO (aitnos B oqud. Node Package Manager, nimun NPM, 3arpyaer u ynpasiser
nmaketamu 1S y370B cet Ethereum, uto obnerdaer pa3paboTKy BeO-TIPOESKTOB.

00630p u Bo3MoxkHOCTH MetaMask
IMorosBopuM o HajcTpoiike 1s Opaysepa Chrome - MetaMask. B atom paszene ycraHoBuM ee, pazdepeM GYHKIIMOHAN, a TAKXKE
y3HaeM, Kak IOoJIydYuTh HeMHOTo 3¢dupa 11t TectupoBanus MetaMask 1 pa3mernieHnst KOHTpakTop B TecToBoii cetu Rinkeby.

VYcranoBka MetaMask

€ cfs velg

/;’

Otkpoem BeO-catim MetaMask, MacCKOTOM KOTOPOH SIBIS€TCS JICHUKA.
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‘_g,, | "5 Create a professional email signature

u - MetaMask =3 ‘

IIpu menuke Ha Get the Chrome Extension (6payszep Chrome cyimectByer s Bcex miardopM) Bbl IE€peieTe Ha CTPAHUILY
yCTaHOBKHU HaJcTpoiiku MetaMask u yBuaute kHonky Install, ecim MetaMask eliie He ycTaHOBIJICHA.

Create a professional email signature

Tlocne ycranoBku MetaMask MoXHO GyzeT 3alyCTHTh C MOMOIIBIO €e MKOHKHA B BEpXHEM IpaBoM yriy Opaysepa Chrome, a
HECKOJIBKO MPOCTHIX IIAr0B YCTAHOBKU COMPOBOXKIAIOTCS TIOAPOOHBIMH HHCTPYKIUAMU. TToTpedyeTcs 3a1ath napoib JUis 3alIUThI
BallliX CUETOB, ITOCTIC ITOT0 MOXHO pabortath ¢ MetaMask.

OnemenTthl MetaMask

IMponomxum pazroBop o Hajcrpoiike MetaMask. J{ns Havana BeIOpaeM cemb, ¢ KOTOPOH BBl OyJeTe B3aUMOJCHCTBOBATH - €€
MOYKHO BBIOpaTh B JIEBOM BEpXHEM yriy okomika MetaMask.

RS ] \UZm

tomw1g0e@gmailcom B @ @

ereum Network

Ropsten Test Network

Kovan Test Network

Linked[[))

See when new notifications
arrive, even when you're away

Rinkeby Test Network

Localhost 8545

Custom RPC

ITocne aToro H806X0}_II/IMO 0Hy6JII/IKOBaTI) CBO€ npuiodicerue B TJIaBHOM CETH Ethereum, KOTOpO€ 6yIICM HUCIIOJIb30BaTh IJIsA
BSaHMO}IeﬁCTBHﬂ C APYTUMU CMapT-KOHTPAKTaMH, 0Hy6J’lI/IKOBaHHI>IMI/I TaM.
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Main Ethereum Network

Ropsten Test Network

Kovan Test Network

H Rin etwork

© LocalhoSt 8545

©® Custom RPC

B pamkax maHHOTO Kypca OymeT moCTaTouyHo TecToBO#M cetw Rinkeby. MbI y3HaeM, Kak MONyYHTh HEMHOTO 3¢Hpa s
HCTIOJIB30BAHUS B 3TOH TECTOBOM CETH, Pa3o0paThCs ¢ TeM, KaK cems pearupyeT Ha 3alpochl, IOCMOTPUM Ha MaWHHHT, 3aJePIKKU
¥ TIPO0JIEMBI OJTHOBPEMEHHBIX BHIUUCIEHHH, XapaKTepHbIe IS OJIOKUeiHa.

Teneps aBropusyemcst B MetaMask. Vcrionb3yeM napons 1 ocie BXoJa B CHCTeMy OyIeT co3laH CUerT.

& -

JlocTyneH 0030p UMEHOIIMXCSI CYCTOB, MPOCMOTP COBEPIICHHBIX TPAH3AKIIHM, a TAKKE KETOHOB cpeasl Ethereum.
[ { -

‘ Account 6 ese

Ecnu Ha cuery ectb 3(up, €ro MOKHO OTIIPABUThL Ha APYroM adpec ¥ N0OABUTH K TpaH3akuuu HaHHble. O0 5TOM MbI HOTOBOPHM
no3zHee. Ha qaHHOM 3Tare orpaHnyiMcs POCTO MEePechUIKOM adupa.
[ | .

&

: Account 6
‘ 0x000fe3B3...CD68

o

B mento 0630pa cuera MOKHO CKONHPOBATh adpec B Oygep oOMEHa M SKCIOPTHPOBATH YACTHBIH K1/0Y BAIIEro cdeTa IS
HCIIOJIb30BAHUS €70 B JPYTrOM MPHIOKEHUH.

BepHyTbCs B kaTanor y4ebHUKOB U MOHOrpadhumi
http://y4ebHukn.nHdopm2000.pd/uchebniki.shtml



Y3HaliTe CTOMMOCTb HanMcaHUs Ha 3aka3 CTyAeHYEeCKUX U acnmMpaHTCKux paboT
http://y4ebHunkn.nHdpopm2000.pd/napisat-diplom.shtml

L4 - : L -

‘ Account 6 {'_’J
View account on Etherscan

v Show QR

Account 6

Copy Adi board

Export Privi

No transaction history. No transaction history.

OO6partuTe BHUMaHKE, YTO 0OCHyn K cyeTaM 00eCIeYHBaeTCs ¢ MOMOIIBIO BAllIEr0 YaCTHOTO KITI0Ya.
o - H=| M -

‘ Account 6 (L

Account 6

View account on Etherscan

Show QR Code

No transaction history.

J1s mepekiroueHHsT MeXXAY CYeTaMH MOXKHO HCIIOJIB30BAThH OMIIUIO B BEPXHEM MIPABOM YTIIY.

)

Account 1
Account 7
Account 2
Account 3...
Account 4...

Account 5

A bose Account 5
(ofe "
l Account 6

Account 8

Creg

No transaction history.

st aToro moTpedyeTcs YaCTHBIN K10y K cUeTaM, peIBapuTeIbHO co3aaHHbIM B Geth wmm qpyroii cucteMe, CO3Aa0MIEH KITFOYH
JSON.
L - : o -
€ €

Paste your private key ere

MMmopt ocymiecTBIsieTcss HIOCPEACTBOM 3THX (ainoB-kmoueir JSON.
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€
JSON File I
Used by a variety of di L clients

Datei auswahlen | Keine ausgewahit

o

=

Kak momyuuts 3¢up ans rectoBoii cetu Rinkeby
YToObI MOTYyYUTh HEKOTOPOE KOJIMUECTBO 3(Hpa IS HCTIOIb30BaHMS B TeCcToBOH cetr Rinkeby, moTpebyercs OTKpHIT BeO-catim

http://rinkeby.io.

&f MetaMask X e Chrome Web Store - Ext: X [ Rinkeby: Ethereum

’(— C | @ Sicher | https://w
|

v.rinkeby.io/#stats

BEST BLOCK

ACTIVE NODES GAS PRICE

BLOCK TIME DIFFICULTY

B ero HmkHeM JIeBOM yriy pacmoioxkena ukonka Crypto Faucet, npu mieqdke mo KOTOpOil pa3bsaCcHIETCsI, KaK MOYKHO HOJIYYIHTh
3¢up Ha cuer Rinkeby.

i» © NN

{w Rinkeby Authenticated Faucet

e jim

{1q (=

Just mosydenust 3¢upa TOCTaTOYHO OMyONIMKOBaTh HOMEp cBoero cuera B Twitter, Google Plus mnu Facebook, a 3atem
CKOTIUPOBATh adpec BeO-cTpaHULBI ¢ myOnukanuei B opMy Ha caiiTe rinkeby.io. DTH MepBI IPENIOCTOPOKHOCTH HEOOXOIUMBI
JUISL 3aMIUTHI OT aBTOMATHIECKOTO MacCOBOTO MOTydeHus ddupa.

Temeps 3aiinem B yueTHyIo 3anucs Twitter.

€ ca %’ L

Clioee. it 5 @ ¢~
aton
> o~ -

Fintech startups

- 0 wymersyehaiezon]

Trends for you

ckonupyeM adpec cueta u3 MetaMask,

BepHyTbCs B kaTanor y4ebHUKOB U MOHOrpadhumi
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Temen — =}

Who to follow .

i < Carbon @Carbo

tn pox. schnicken schmox 2. Hi

Follow

‘ wayneraychavis2017 @
Follow

Copy Addre}

Export Privat

No transaction history.

BBEJIEM B 10/ie TS TyOIMKAIlUK HOBOTO TBUTA, TOIMHUIIIEM KOMMEHTAPHIA,

jons [ Messages W earch Tw

Followers

1,654
Victoria_A @ToriMarkets - Oct 30 v
Oh hi Monday . Back like | never left! Chicken pox. schnicken schmox . Hi
Twitter friends!
3aTEM CKOIIMPYEM CCBUIKY Ha TBUT.
fos: ) Mg v Search Tuite a a
Q What Who to follow - ferresn
Carbon @C
f/ Fintech_startups @FinTechStuff - 3 X (_ Follow
h - 0xC14A8a16819525a6dD7c2b41492162Dd9BOFCT2A its for testing
rtups - B
o | I havis20
Followers 1 jod veeted @
1,654 jodl b @jmb063 - Feb 26
The Elites will do anything to suppress #PizzaGate Pintoyourprofilepage  ©
#Breitbart #Flynn #PedoGate #David reeMilo #Bring Ring -
m Add to new Moment e it

&= Rinkeby Authenticated Faucet

To xe camoe MOXXHO czaenaTh u ¢ momonipio Facebook, enquHCTBEHHOE, B UeM HY>KHO YOSIUTHCS - 3TO NOJDKEH OBITH ITyONMIHBINA
noct. Tak, 3anpoc Ha BeIIEneHne dpupa ObIT pa3MeleH.

& Rinkeby Authenticated Faucet

https://twitter com/FinTechStuff/status/926292576717635584 Give m ‘v

3 Ether T

N 1 peers & 1176305 blocks ¥ 9.046256971665328e+56 Ethers M 197¢ 1.5Ethe
18.75 Ethers / 5 days
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Jlnst KoppekTHOIT paboTHI cHCTeMBI HaunCIeHus dupa noTpedyeTcst OTKII0UeHHe OJIOKHPOBINHKA pekiIambl. Temeps yboemumcs,
YTO 3anpoc Ha BblaeneHue 3¢bupa ObLUI yI0BIETBOPEH; Yepe3 Iapy CeKYH/I Ha CUeTy JOJDKEH MOSIBUThCS 3up.

LR - |

LR O =
. .

' Account 8 L

s

henticated Faucet

No transaction history.

Give me Ether «

2162dd9sofc72a funded

256971665328e+56 Ethers M 19797 funded

Hanmame Ha cuety s¢upa MOKHO IPOBEPUTH ¢ HomomIbio cepsrca Etherscan.
I[Tepecsiika a¢upa ¢ momornisio MetaMask

Temnepb monpoOyeM BBIMOIHUTE MEPECHUIKY 3(hHpa MEKIy cueTaMu ¢ momomisio MetaMask. JlomycTuM, 4To Ha cUeTe HOMEpP
BOCEMb €CTh TPH eIUHUILIBI dDupa.

|

No transaction histor:

Heo6xonumo mepecnaTh 4acTh STHX CPEACTB Ha CUET HOMEP IIECTb.
[} -

‘ Account 6 pon
Iy

L.

No transaction history.

CkonmpyeM adpec cdeTa HOMEp LIECTh, IEPEKITIOYNMCS Ha CYET HOMEp BOCeMb 1 OTIpaBuM 0,2 eauHUIB ddupa.

| v ] - : o

&
. Account 8
Account & Account 8 Coe? . OxC14ABal6...C72A
account on Etherscan
s QR Code H
Copy Address to
0100 S9402609C6237198534380C083 v
Export Private Kej

No transaction history.

No transaction history. o2 ¢

[lenkaem o Next, TOCMOTPUM Ha TPaH3aKIIMIO U OTIIPABUM €€ B OJIOKUCHH.
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& .
€

Account 8
ABa.C . \ ‘Amums

Gas Limit 31500

x Transaction Fee

Max Total

Tocine ycremHo 3aBepIIeHHOro o0cueTa TPaH3aKIMK, CPeACcTBa OyIyT OTIPABIICHBI, U OymeT oTOoOpaxkarscs adpec OnoKa, B
KOTOPOM 3Ta mpaH3akyusi ObliIa BIEPBbIC OATBEPIKICHA.

TxHash 0xd2c60c9 62ad 598353d3062b60a5020a20537a34a04b09
Block Height 1 block con 1

TimeStamp 18 secs ago (Nov-03-20 JAMFUTC

Value 0.2 Ether ($0.00)

Gas Limit 31500

Gas Used By Txn: 21000

Gas Price.

Actual Tx CostFee:

Cumulative Gas Used
TxReceipt Status Success
Nonce 0

input Data

B3aumoneiicteue MetaMask u Gpaysepa

Crenyrornieii BO3MOXKHOCThIO MetaMask siBiisieTcs B3auMoIeCTBHE ¢ OJIOKUEHHOM MOCPENCTBOM BeO-caiita. B aTom cityuae BeO-
catim monkmoyaercst kK MetaMask, MetaMask - k 61ok4eliny ¢ momoinkio cepBrca Infura, a Infura, B cBoro ouepedw, conepxuT B
cebe 3amynieHHbi kianeHT Geth. [Tozauee, koraa Gynem pa3oupath TeMy MOJKIIIOUSHNUS K OoK4YeliHy 13 Opay3epa, JaHHas cXxema
Oyner paccMoTpeHa moapoOHee - Uil Hee BO3MOXKHBI HECKOJIBKO peanu3anuii. Ha Texymiem sTane JoCTaTOYHO HOCMOTPETh, Y4TO
TIPOUCXOINT B HajcTpoiike MetaMask, koraa Bel bITaeTeCh B3aMMOICHCTBOBATh ¢ OnokueitHoM. OTkpoeM cpeny Remix, 3mech
€CTb MPOCTOM CMapT-KOHTPAKT.

&f MetaMask X | M Ethereum Transaction 0 X / # Remix - Solidity IDE X

= C | @ remixethereum.org/*

& + B x
o 8 O ‘A% € I browser/Token.sol browser/test1.sol
* browser

1 pragma solidity "@.4.18;

2

3~ contract SomeContract {

4 string public myTestString = "abc123";

5 1)

B npaBoii cropone okHa Remix BuaHO, 9TO B Ka4ecTBE ONOPHOH OnbnmoTekn BeiOpana Web3.
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©  Bleyrenictmion st Ustemon

Hanctpoiika MetaMask nozkiirogaercst HemocpeICTBEHHO K OKHY Opay3epa U TakiuM 00pa3oM 00eceunBaeT 536 ¢ OJIOKYCHHOM.
B packpsiBaroremces criiicke Beiopana Injected Web3, a B okHe pa3paGoTKH, JOCTYITHOM AJIS JIIOO0H BeO-CTpaHUIIBI, BUIHO, YTO C
oMol 06bekta Web3.currentProvider moxuo paborars ¢ HagcTpoiikoit MetaMask mocpenctBom 00braHOTO K01a JavaScript.

¢+ Compile  Run  Settings Debugser Analysis Support 4 Compile  Run  Settings Debusser Analysis Support
Eneccament Inyected Web3 . Enviccament Inected Web3 -
Account Oxc14_ 1723 (279979 etnen) ‘e Account Stem o —
Web3 Provide
Gastimit 3000000 Gas limit Suvvoy fon enviranment hes b
Gas Price. 0 Gas Price 0
Value 0 Valve 0
browsertest1.sol: SomeContract v browser/test1.sol: SomeContract v
AtAddress Enter contract's address - i e 0xB06 AtAddress Enter ntract’s addres:
Create Create
2 vl T T N Y — ——
L2 o =
> 0 ek PAe
SPET —
S
Ncivist ‘e
o v
©  (oyromktmaction st * v ;
[ ——
2 AL A
.

Heghiights from the Chrome 61 update

Bribepem Injected Web3, 3atem cuer - TOT e caMblii, KOTOPBIH OTKPBIT B HajcTpoiike MetaMask. Teneps MOKHO mepeiT Ha
BKJIaAKy Run M co31aTh KOHTpakKT.

Environment Injected Web3 &
Account 0xc14..c72a (2.79979 ether) A o)
Gas limit 3000000
Gas Price 0
Value 0

browser/test1.sol: SomeContract v

AtAddress Enter contract's address - i.e. 0x60606

Y

Opending transactions
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OtcireM BCIO IIENOYKY: KOHTPAKT, HAIlMCAaHHBIN B cpene Remix Ha s3pike JavaScript, mcrmonmHsercs, HaacTpoiika MetaMask
OTCIIEKHMBAET 3TY TPAH3AKLHUIO U OTKPHIBAET BCILIBIBAIOIIEE OKHO JUISl TOATBEPHKICHUS CO3aHMs KOHTPAKTA.

. - » ¢ ~ o e Aratrin St
s © L - Browser test ] sel e S ~ o .

r e et 4cx S vt

Jlns 9Toi mpoueaypbl oTpedyeTcs u3pacXxoaoBaTh HeMHOTO Tasa. [locie moarBepxkaeHus MetaMask oTnpasisieT TpaH3aKIHIO B
OJIOKYCHH.

m Etherscan [

Lr

MetaMask pacronaraeT HEeKOTOPBIM YHCIIOM Y3JI0B CETH, PACIOJIOKCHHBIX Ha CepBEepax pa3pabOTYMKOB, KOTOPbIE UTPAIOT POJIb
MOCPEAHUKA MKy BalllMM Opay3epoM H OokueitHoM. Ecii BBl XOTHTE CO3/1aTh M HCIIOJIb30BaTh CBOM COOCTBEHHBIN OIIOKUCHH,
notpebyercst oqun u3 kiauentos: Geth, Parity, Mist. Mist oGecrieunBaeT HHTErPUPOBAHHBIN B Opaysep oocmyn K GIIOKYENHY, a
Geth - 10 paboraromuii Ha BamieM KOMIBIOTEpPE KIHEHT, 3arpyXKaloliuii Bce OJOKHM W MPEIOCTaBISIIONIMAN K HHM
HEMOCPE/ICTBEHHBIN docnyn. Y CIEUIHOCTh 3aBePIICHHsI TPAH3AKIIMHU MOATBEPIKAASTCSI 0OCUMTAHHBIMU OJIOKAMH.

Transaction Information

TxHash

Block Height

TimeStamp 20 secs ago (Nov-03-2017 03:47-40 AM +UTC

F

Created] ©
Value

Gas Limit

Gas Used By Txn

Gas Price

Actual Tx Cost/Fee

Cumulative Gas Used 225017

eipt Status

OcHoBHble noHATHA cpebl Ethereum

Brioxueiin B cpeze Ethereum ouens HamoMuHaeT GnokueiiH s Bitcoin. EcTb TpaH3akuuu, ects 3¢up, moJoOHbIi OUTKOUHY, €CTh
MaiHepsl 1 Tak ganee. OHAKO eCTh U pasanymsi. Bo-mepBeix, MaitHephI Bee ente paboTaroT mo Mexanusmy Proof-of-Work, To ects
peIIaloT MaTeMaTH4YeCKUe 3a1auH 10 IH(POBAHUIO JaHHBIX. JTO TpeOyeT OONBIIOro KOJIUYECTBA SHEPTHU U BHIYMCIUTEIBHOM
MOIIHOCTH, @ TMOCJE€ YCIEHIHOTO 3aBepIleHUs K OJoKueiHy mobaBiseTcss HOBbIM Onok. B ckopom Oyaymiem Oyner BHeOpeH
Mexanu3Mm Proof-of-Stake, koTopelii moTpeGyer mpHOOpETEHHs ONPEENCHHOr0 KoiuyecTBa 3¢upa, KOTOpBIH Oyner
HCHOJIb30BaThCS ISl 00CYeTa HOBBIX GJIOKOB.
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CampIM OONBIINM OTIMYHEM OT OJIoKYeiHa Bitcoin sBIsSETCS BO3MOXXHOCTh pa3MEIIaTh MPHIOKEHHS HEIOCPEICTBEHHO B
ostokueiine. IMeHHO 3TOW Teme OyJeT MOCBSIIEH TaHHBIN pa3/el.

IIpunoxkeHus ¢ MaKCUMaIbHOM TOCTYITHOCTBIO

TexHoyorust OJOKUYCHH noapasyMeBacT, 4TO BCE€ IPUIIOKCHUA o6naz[a}0T HeBepOHTHOﬁ yCTOfI‘«IPIBOCTBIO U HaACKHOCTBIO,
TIOCKOJIbKY HCHOJHAIOTCA HEMOCPCACTBEHHO B OyloKueline - e,HI/IHHﬁ cepeep OTCYTCTBYCT, KO/ BBIIIOJHACTCA Ha BCCX Yy3JaX
OJIOKYEeiHa OOHOBPEMEHHO. D10 OTKpbIBACT 0OJIBIIE BO3MOYKHOCTH JUIL pEHICHUS CJIIOKHBIX BBIYUCIIUTCIIBHBIX 3a1a4d, a TaKKe
MOCTPOCHUS BBICOKOPACTIPEACICHHBIX CPE/.

OcHoBsl paboTsl cpesl Solidity

Cpena Solidity npencrapiseT u3 ceds BEICOKOYPOBHEBBIN A3bIK npocpammuposanus. CyImecTBYIOT U IpyThe coCoObI pa3padoTKH
HPHIIOKEHHUIT 1sl 6I0KYeiiHa, HO OOIIMM IPABHJIOM SIBIISIETCS. HEOOXOIMMOCTh KOMITHJIALIMHU TEKCTA Ha SA3BIKE IPOrPaMMHPOBAHHUS
B 0alTKOJ, KOTOpBIH 3aTeM pa3MelaeTcss B OJOKYEHH MOCPEICTBOM TpaH3aKUWH. Takue TpaH3aKUUH OYCHb MOXOXH Ha
HCIIONIb3yeMbIe B OitokueitHe Bitcoin, korma Bel OTIIpaBisieTe OUTKOWHBI C OJHOTO ajapeca Ha apyroi; B cpeae Ethereum mis tex
Ke LIeJIell MCTIONB3YIOTCS eAMHULBI 3dupa. Eciin ecth NOTpeOHOCTh OTIPaBUTh B OJOKYCHH OaiiTKOM, TO OH HPHKpPEIUIAeTCS K
TPaH3aKLUHK KaK JaHHbBIE, & B CAMOM TPaH3aKLMHU IPH 5TOM JJOJDKHO OBITh ITYCTBIM 1oJie TIOTy4aTens 10 - B 3TOM cily4ae OloK4eitH
€O3J1aCcT HOBBII adpec AT pa3MeIIeHHs 3TOTo OalTKoaa.

[IpakTrueckuii mpumMep

Function abc(uint a) {

Ifla < 50) {

retum 10; From: Oxabcdef

} Adds the Code to the Block
Value: 0,

TO: EMPTY

} Data: 0100299381..

}

retumn a;

Assigns a new address: e.g.
Oxabcdef001

Everyone can Interact from
now with the Code on
Oxabcdef001

Hanpumep, npenmnomnoxum, uro y Hac ecth ¢yuryus ABC, Tpebyromas napamemp a. Eciu a menbie 50, ¢pynxyus Bozspamiaert 10,
B IIPOTHUBHOM city4ae a. Komnunsmop obpabarbiBacT GpyHKIHMIO, H B OJIOKYEHH OTIPABISIETCS] HOBasi TPAH3aLHs CO CIICAYIOLINMHI
3HAYCHHAMH Tosieii: from comepkut adpec ormpaButens - Bail adpec, noze Value mycro, kak u noze t0 (3T0 camblil BaXHbIN
MOMEHT), a noze data comepxut Gaiitkon u3 GyHKIMYU, co3nanHoi B Solidity. B mporecce o6cyera TpaH3akLuK 9TOT KO Oyaer
JI00aBIIEH B O4EPEIHOM OJIOK, OJIYyYUT COOCTBEHHBIN adpec, Hanpumep, 0xabcdef001, wim kakoi-HUOY AL OPYTOM, U Y KaXI0ro
MOJIF30BATEINS CETH TOSIBUTCS BOZMOYKHOCTH B3aUMO/ICHCTBOBATH C 3TUM KOJIOM I10 3aIaHHOMY aJpecy.

BaxxHocTh 00cueTa Ko/1a ¥ y4eTa BaJIOThl B OJJHOM OJOKYEiHe

brokueiin npexcrapiser co0oil 3HAYUTENBHO pacIpeeIeHHY0 0a3y NaHHBIX. DTO 03HAYAET, YTO IIPU COXPaHEHUH B OJIOKYEHHE
KaKOM-IMO0 BEIMYMHBl WM YYacTKa KOJa MX OOJbIIe HeNb3sl yAaluTh, UX NOCTYIHOCTh KpaiiHe Bbicoka. Hu kakue-1ubo
BEJIMYMHBI, HH YYaCTKH KOJIa HE JIOCTYITHBI M3 LIEHTPAIH30BaHHOIO HCTOYHHKA, TI09TOMY HUKAKOMY IPaBHUTEIBCTBY HE MO CHITY
OrPaHUYUTh JOCHyn K HUM WM yIAIUTh JaHHBIC U3 OJOKYEHHa, eCIIH TOJIbKO OHU HE BBIKIIIOYAT BCE Y3JIbI CETH MO BCEMY MHDY.
OTa KOHLENIUS HaOMHUHAET COXpaHeHHbIe npoueaypsl B MySQL, ToIbkO NPHMEHHMO IO OTHOLICHHUIO K KOAy. B yactHoCTH, B
cpene MySQL BB MOkeTe 3amycKaTh HEKOTOpBIe mporpammbl, naMerstonue 3anpocsl SELECT nmm RETURN - ananorngso B
Gnokueiine, ocobenHo B Ethereum, ¢ MOMOILIBbIO CMapT-KOHTPAKTOB MOXKHO M3MEHSTh 3HAUCHMSI MEPEMEHHBIX WIH JaHHBIC,
OTIIPABIIATH BATIOTY U APYTUM 00pa3oM B3aNMOACHCTBOBATD C JPYTHMH CMapT-KOHTPAKTaMH.

B cpene Ethereum u 06paboTka Koz1a, ¥ BaJIOTHBIE Onepayuy IPOBOAATCS B €AUHOM #0Je. DTO OTKPBIBACT IUPOKHE BOZMOKHOCTH
JUIsL Pa3iMYHBIX ITPWIOKEHUH W3 00JacTel yCIOBHOIO JAENOHMPOBaHUS, KpayadaHAWHra, CTPAXOBOrO Jela, OHepauui ¢
HEZBIDKMMOCTBIO, Cepbl YCIyr, IOPHCIPYICHIMM M NPOYMX. B Hacrosimiee BpeMsi HaONIOJAeTcss MHOXKECTBO IPOEKTOB,
HCHOJIB3YIOIINX BO3MOXKHOCTH 3allycka Kojga B OJOKYeliHe M paboThl C KPUNTOBATIOTOW C MOCICAYIOIIMM IPOBEACHUEM
KpayaAhaHIHHTOBBIX KaMIIaHUH.

Knaccuueckue npuMepsl pacipeAeIeHHbIX MPHIOAKEHUN

ITpuBeneM HECKOIBKO IPUMEPOB pactpeiesieHHbIX npuioxeHnil. Haunem ¢ JJAO - neMoKpaTH4ecKHX aBTOHOMHBIX OpraHH3aIuil.
Ora cucreMa mpencrasisaeT codoi miardopmy s kpayadpanauara. OqHO BpeMs IIMPOKO 00CyXkIanachk B Mpecce, MOCKONbKY
pa3pabOTYNKN CMOTJIN MPHUBJIEYb MECThAeCIT MIITHOHOB foiutapoB CIIA B Bune maBecTrimit. K 6ombmomMy coxaneHnio, oHa
BIIOCJIEJICTBHH ObIIa B3JIOMaHa, HO OCTAaBHIIA 3HAUNTENBHBIN CIIe/l B COSHAHUH JIO/IeH, O1aroaps sCHOH JTOTHUKe X HOBOMY ITOAXO.LY
K KpayAdaHIWHTY, TP KOTOPOM HE IPEACTABIISUIOCH BO3MOXKHBIM cOOpaTh CpeAcTBa W cOexarTh (B OTIMYME, HAPHMEpP, OT
Kickstarter, KOTOpblii TO’Ke IPUHAMAET CPEICTBA AJIs pa3pabOTKH HOBBIX MPOIYKTOB, HO HET FapaHTHH, YTO OH HE 00aHKPOTHUTCS).
B ciyuae ¢ JJAO oTCyTCTBYeT LIEHTPAIBHOE MIEPEAATOUHOE 3BEHO, CIIOCOOHOE CKPBITHCS C ICHbraM1, HAMEPEHHO, TOCKOJIBKY BCE
JIOTOBOPEHHOCTH 00ECIIeYNBAIOTCS] CMapT-KOHTPAKTaMH.

BTopbIM pacnpocTpaHEeHHBIM THUIIOM NPHIIOKESHUH SIBJISIOTCS PElIeHHs N0 oOMeHy BalIOThl. B HacTosiee BpeMs: HaOmomaeTcs
Bemteck uucia ICO, - mepBUYHBIX pa3MeIIeHNH KPUIITOBATIOTHI - pealn3yeMbIX ¢ TOMOINBIO TOKeHOB ctagapTa ERC, kotopsie
MOXKHO HarpsIMyl0 OOMEHHUBATH B cpesie OJI0KIeHHa, TO €CTh MEHATh TOKEHBI Ha 3(hUp MM TOKEHBI Ha TOKEHBI, M BCS 9Ta JIOTHKA
XPaHUTCS HETIOCPEACTBEHHO B OIIOKUEHHE.

TOKeHBI - 3TO yJacTKH KOJa, CBS3aHHBIE C ITOJIb30BATEIFCKUMH YUSTHBIMHA 3allUCIMH U 0a3aM¥ JaHHBIX W HCHOJIb3yeMbIe Kak
BaJIrOTAa, 6ann1>1 B IIporpamMMmax JIOAJIbHOCTH, HHAUKATOPbI AO0JIM B KOMIIAaHUH, )XETOHBI B UI'Pax BHpTyaJ'[bHOﬁ PCATIBbHOCTHU U TaK
nanee. Bce 9TH naTexHble CpeICTBA YUUTHIBAIOTCS U XPaHATCA B cpelie OyioKueiiHa.

U, HakoHen, 6azovl Oannvix. CHAOANB UX HEKOTOPOU JIOTHKOM, MOYKHO BECTH B OJIOKYEHHE yUeT BIIaAeblICB 3¢MEIbHBIX YUaCTKOB,
JIUIUIOMOB 00 oOpasoBanuu (Hampumep, MaccadyCeTcKuil TeXHOJOTMYeCKMH WHCTHTYT BBINYCKAl CBOM CEPTU(HKATHI B
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OJIOKUeiiHe), TaXke 3aKOHOB. B ciiydae ucmoip30Banus 0J0K4YeHA HET HEOOXOJMMOCTH POITUCHIBATE MOJIOKEHUS 3aKOHA B KAKOM-
TO NOKYMEHTE, BMECTO 3TOTO MOXHO 3aJaTh YCJIOBHsS paOOThl CMapT-KOHTPAKTOB, Cpa3y paspellas WM 3ampelias Kakue-To
neicTBus B OJ0KueiiHe. B mepcrnekTnBe MOKHO JIaKe NMPUMTH K aBTOMAaTHYECKOMY CITMCAHMIO CPEJICTB CO CYeTa, HAlpumep, B
KauecTBe mtpada 3a HeMPaBIIbHYIO TAPKOBKY.

Kak pabortaet nqoctyn K 60K4eHHY

Jnst obecriedueHus [ocTyma K OJIOKYeHHy UCIIOIB3YIOTCs Y376l ceT Ethereum, B3anmonelicTByomue ApyT ¢ IPyroM IIOCPEICTBOM
nportokona Ethereum. Kaxxaplit ysen cemu moxeT oOpamarhbes K 1toooMy npyromy. OHUM U3 y3JI0B, JOCTYITHBIX JUIs CBOOOIHOM
3arpy3ku, sBisercsi Go-Ethereum. OH, Kak ¥ OCTaJbHBIC PEAIM3aLlUH, IOAKIIOYACTCS H B3aUMOJICHCTBYET C CEThIO ITOCPEICTBOM
npotokoia Ethereum.

C Ipyro# CTOPOHBI, ISt BBIIOJHEHHUS OTIepalnii B GIOKUEHHE MOKHO TIPUMEHSITH yoaienHblil 861306 npoyedyp (Remote Procedure

Call, RPC), 3amyckas ¢aiinsr JSON, cosnanHbre Ha JavaScript.

Geth Javascript console!

1:1.0 rpc:1.0 txpoo

)8bd1534f78fbl163F6a9daf14d™)]

Yoanennuuii 661306 npoyedyp MOXKHO peann3oBath 4epe3 npotokoa HTTP, 4To mo3BosseT B3auMOICHCTBOBATh OJIB30BATEISIM C
y3JIaMH CeTH, & CAMHM Y3JIaM - PYT C IPYroM mocpeacTsoM nporokoia Ethereum. BaxxHo MOHATE cXeMy: nosibzogamens paboTaet
¢ taitmamu JSON 117151 y1alieHHOT0 BBI30BA MPOIEYP, @ Y3JIbI IEPENAt0T 3Ty HHOOPMAIIUIO MEXIY co0o mo mpoTokony Ethereum.
Drto HarmoMuHaeT paboty B koHcou MySQL, korna noawssosamens 3anaet 3anpockl MySQL (B ciyuae ¢ Ethereum otnpasnstoTes
KOMaHpl 1 yAaleHHOro Bb3oBa mpouexyp B dopmare JSON), a y3mel cetn MySQL oOmenuBatoTcs wH(popMmamuei mno
nportokoiry MySQL (B GiiokueiiHe y3ibl B3anMoAeHcTBYIOT 1o npotokoiy Ethereum).

3aganue
1. VYcranoButs komenek MetaMask. [Togkirogaemcst ToJbKO K TecTOBOM ceTu Rinkeby.
2. OTKpOHTE HECKOJIBKO CUETOB (MUHUMYM 3).
3. Tlomyuure >dup nns nanpHeimen padoThl.
4. PacmpenenuTe MOTy4eHHBIH 3QUP MEXIY TPEMS CUCTAMHU.
5. O3HakoMbTeCh C BOBMOXKHOCTSIMU Koleiabka MetaMask.
KoHTpoJibHbIE BOMPOCHI
Yro Takoe Go-Ethereum?
Uro Takoe Web3?
Yro Takoe Remix?
Urto takoe Solidity?
Yro takoe MetaMask?
Kakx MetaMask B3aumopeiicTByeT ¢ Opayzepom?
VYkaxure Heckoibko pasnuunii cetu Ethereum u Gokyeiina Bitcoin?

Noook~wdPE
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JlaGoparopHnasi pabGora Ne3

3HakomcrTBo ¢ Remix - web-cpegou Solidity IDE.

e padoThl: U3YYUTh U 3aKPEHHUTh Ha MPAKTUKE BO3MOXHOCTH CPEIbl pa3paboTunMKa cMapT-
KOHTpakToB Remix.

Pe3yabTaT: NMpakTHUECKUE HABBIKM PAa0OThI C MHCTPYMEHTAMHU CpeAbl pa3padoTdyMKa CMapT-
KOHTpakToB Remix.

Teopernyeckasi cipaBka:

00630p cpedvl Remix
OtkpoeM Remix mo agpecy: http://remix.ethereum.org

€ co

°os o2
+ bromser

O Dlodyrembmation st

Remix - sto uHTerpupoBaHHas cpena paspabOTKM, 3amycKaeMas HEINOCPEICTBEHHO B Opaysepe. OHa IOANEP)KHMBAET BECh
(yHKIIMOHA, OOBIYHO OXXKHIACMBIH OT Cpel pa3pabdOTKH, OTIMYAeTCs TeM, yTo paboraeT B Opaysepe, a Takke CHaOXKeHa
MEXaHU3MOM dMYJIIHHU OJIOKYeiHa, B KOTOPOM MOXHO 3aITyCKaTh pacipeAeIeHHbIe PHIOKEHUS WIH KOHTpakTh Solidity (cMapt-
KOHTPAKTBI), @ TAK)KE IIPOBOJIUTH UX OTJIAJKY U TECTUPOBAHUE.

Kak 0obasnsams nHoswvie u npocmampusams cyuwjecmsyioujue (paitivt 6 cpede Remix

OObpartumcs K J1eBoii cTopoHe Remix.

# Remix - Solidity IDE x

& C | ® remixethereum.org/#ver

0 @ % € I browser/testisol *
N er
wdsale sol ; pragma solidity "2.4.18;
£rc20.sol 3+ contract SomeContract {
Token.sol 4 string public myTestString = “abc123";
355y
ballot.sol
fixed.sol
test1.sol
# Remix - Solidity IDE x

C | @ remix.ethereum.org/#version
@ o ° B « I browser/te
ser

Crowdsale sol
Erc20.sol
Token.sol
ballot.sol
fixed.sol
test1.sol

3neck pacronoxeH (aiiyioBbIii MEHemKep, C MOMOIIBI0 KOTOPOTO MOXHO CO3/1aBaTh HOBBIE (haillibl, TepEHMEHOBBIBATh UX, ITOCIIE
Yero OHM CTAHOBSATCS JIOCTYITHBIMH.

4 Remix - Sokdity IDE X

¢« C | ® remixethereum.org/#
o8B 0@ % «
~browser

Crowdsale sol a1 |
Erc20 so!

@ -]
fixec
test1.sol

1 browser/testlsol  browser/Untitled.sol *

B rmaBHOM OKHE ITOCIIE 3TOTO MOKHO PEAKTHPOBATh (haiibl. 3akpoeM 3T0 OKHO U yaannuM (aiir.
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¥ Remix - Soldity IDE x

- C | ® remixethereum.org/#version=soljson-v0.4.18 +commit. 9cf62910,js

Do you really want to delete "browser/Untitled sol* ?

MokHO TarKe 00aBIsITh (aiiiibl ¢ KOMIBIOTEPA, THO0 HAMPSMYIO HMIOPTHPYS UX, THOO MyOIUKYs Ha OOIIEAOCTYTHOM pecypce.

" % Remix-SoliditylDE X * 4 Remix - Solidity IDE x
N c 0O remnx.e!hereuﬁorg/'vers|on=sol)so € (& o) remix.ethereum.org/#version=soljson-
s @ ye € * browserftest © = 8 % € % prowser/testl.
" BIOY d Localileto the Browser Slorag: E'f,'iw l‘ldif\t * brovser iish all open files to an anonymous github gist l
2 TpTagme <
:' °°"‘§:ﬁ§n§°:§§§2 3~ contract SomeContr
LIRS Sl : ; lstring public

Kpome Toro, Mo>kHO cKOTTMPOBATH Bee (aiiiibl B Apyroi Opaysep Solidity, a Takke MOIKIFOYUTHCS K JJIOKATLHOMY XOCTY.

+ R SeleyDE X

lesclo Seteumorg + e

Inasnoe oxno pedaxmuposanus
B HUEHTPE PACIIOJIOKEHO OCHOBHOC OKHO JIJIA pEAAKTUPOBAHUSA KOA, ITIO3BOJIAIOLICC Z[O6aBJ'I$ITI> HCO6XOZ[I/IMI>IC (l)yHKI.[I/II/I

€ I prowser/testisol *

1 pragme solidity “@.4.18;
2

3~ contract SomeContract
4 string public myTestsSt £ "abcl23i”;

5
Sy function abc() {
7
(xS } | myTestString local
9} oy keyword

Kpome Toro, mognepxuBaercs (GyHKIMS aBTOMAaTHYECKOTO MOIMOJIHEHMS - IOcie Habopa HECKOJNBKMX CHMBOJOB CHCTEMA
IpeaaraeT MoACKa3Ky, HampuMep, 4To MyTestString - 3To nmepeMeHHast.

Hngpopmayus o xonmpaxmax na exnaoxke Compilation
B mpaBoit yacTi HaXOAATCSI HECKOJIBKO OIIHMIA [UISl B3AaUMOJCHCTBHS CO CMapT-KOHTPAKTOM H TOJydYCHHs HHOOPMAIHH O HEM.
CBepxy pacrnonoxeHbl Bkimanku aias kommwisuuu (Compile), 3amycka (Run), m3meHenust HacTpoek (Settings), oTiamKu
(Debugger), ananu3za (Analysis) u osnydenus noanepxku (Support). )

TR - I O T S

> ¢ Compile  Run  Settings Debugger Analysis Support

& starttocompile (¥ Auto compile

browseritest1.sol: SomeContract v Details Publish on Swarm b

function abc() {
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Bruiagka Compile. B 6onpmmHcTBe citydaeB mmpu padote B cpene Remix elicTByeT HacTpoOiika aBTOMaTHUECKOW KOMITHIISIIIAH

Auto-Compile - xox KoMIHIHpyeTcs Mo Mepe BBoJA TeKcTa. UyTh HUKE MPUBOIATCS PE3YJIbTaThl CTATHYECKOTO aHalM3a KOja
(moapobHee ¢ HUMH MOKHO O3HAKOMHUTBCS Ha BKIaake Analysis).

4 Compile  Run  Settings Debugger Analysis Support

Cstarttocompile ¥ Auto compie

browseritest1.sol: SomeContract v Details  PublishonSvrarm
Static Analysis raised 2 warning(s) that reguires your atteat b x
browser/testl.sol:6:5: Warning: Mo visivility specified. Defaulting to “pudlic. x

function sbe() {
A

Spanning multiole lines.

browser/testl.sol:6:5: Marning: Functicn state sutadility can be restricted to pure x
function sdc() {

Spanning multiple lines.

Hanpumep, mis atoit pyHKIMH He 00BsIBIICHA 00JIACTh BUIUMOCTH, KPOME TOTO, OHA BOOOIIE HE COICPIKUT UHCTPYKIIUIA H MOXKET
OBITH MpEBpAIlleHa B TAK HAa3bIBACMYIO yucmyro HYHKIHUIO.

L] Comple  Wun  Settg Ovbwgper Ansiyshn  Suport

SHmpemnee ¢ Adscoroe

Dewsactenll ok SomeConbat v Outads A S
Static Aalyis raleed 3 warnieg(s) TNT remsires your ettestise. =
Remeser Lt sed 031 Marning: W riAISLLIYy aecified, Drfasiting to “palic. -

Fenction sact) ¢

Soasaing matisle iises.

Srowser/tastl.selshedi Marnings Pusction state mtmility cam be restictes te sere b
Function seet) (

Seesning manisie Lises,

B ciryaae, eciu B daiine Solidity omucano 6oiiee 0IHOTO KOHTPAKTa, 31€Ch MOYKHO BHIOPATh HYKHBIH KOHTPAKT

LIR-a - o =
+ Complle Run  Settings Debugger Analysis Support

Cstarttocompile @ Auta compie

browsertestt.sol:Som. 11 v
p om

Static Analysis rafsed . +(5) that requires your stteation. x

Details Publish on Swarm

browser/testl,s0:6:5: Warning: Mo visivility specified. Defaclting to “pudlic”. x
function abe()

Spanning multiple lines.

browser/testl.s0l:6:5: Marning: Function state mutadility can be restricted to pure x
function avc() {
A

Spanning multiple lines.

U HOJYYUTh MOAPOOHYI0 MH(OPMAIMIO O HEM: Ha3BaHHME KOHTPAKTa, MeTaJaHHble, OaWTKOJX - TaKk YTO BUJIHO, YTO KOHTPAKT
JIEUCTBUTENFHO KOMITHIIMPYETCsl B Opay3epe, U MOXHO TTOJIYYUTh JOCTYI K OaiTKOIYy.

LR @

browser/test1.sol:SomeContract x

e & @

browser/test1.s0l:SomeContract °

METADATA B ©

» comper
language: Soacty
» output
» setings
» sources
version 1

eviecoos & ©

INTERFACE-ABI I8 @

v
"
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Kpome Toro, nocrynen aBowdHslid uHTepdeiic mis nputoxernii (API), MOKHO CKOIMPOBATh y4acTOK Kojaa B Oydep oOMeHa U
HCIIOJIb30BATh €ro AJIs B3aUMOZCHCTBHS ¢ KOHTPAKTOM mocpeacTBoM Mist mim apyroro Be6-korenbka st cpest Ethereum.

Taxoke MOKHO HCIIOIb30BaTh 3TOT Ko Web3 1 HenmocpeACTBEHHOH OTIpaBKu KOHTpakTa B Geth, 1 mpocMaTpHBaTh MHOXKECTBO
JPYTHX CBEACHUIl, HapHMep, KOJbI OIepalHil HITH HCIIONHACMBIH OaiiTko].

Bce, umo nysicno sname o 3anycke ¢atinos Solidity 6 cpede Remix

Briaaka Run. DTo onuust BeIOOpa cpe/ibl 3ammycka; BUpTyanbHas MairHa Java Oy et obecriednBaTh IMYJLILUIO Cpebl OoK4YeiHa
mpsiMo B Opay3sepe.

4 Compile Run Settings Debugger Analysis Support
Environment Injecte , /
Account Injecte h L&)

- Web3 F
Gas limit JUUUUUU
Gas Price 0
Value 0
browser/test1.sol: SomeContract v

B smynupoBaHHO# cpeie MOKHO HCIOIB30BaTh HECKOIBKO CUETOB, C COTHEH eMUHHUI] 3(pUpa Ha KaXKIOM, U, KOHCYHO, CO3/1aBaTh,
pasmemnarh 1 3aIyCKaTh KOHTPAKTHIL.

4 Compile Run Settings Debugger Analysis Support
Environment JavaScript VM v
Account Oxca3...a733c (100 ethe Al )

. 0xca3...a733c (100 ethe @ &
Gas limit 0x147...c160c (100 ether)
i 0x4b0...4d2db (100 ether)
Gas Price 0x583...40225 (100 ether)

0xdd8...92148 (100 ether)
Value U

Bce onm OyayT paGoTath B AMYJIHPOBaHHOM cpene OJoK4eiiHa, TO ecTh He OyleT mojakmoueHus Kk MetaMask winm peansHOMY
6JI0KUEiHY - Bce MPOUCXOIMUT TOJIBKO B Gpaysepe.

+ Compile Run Settings Debugger Analysis Support
Environment JavaScript VM v
Account Oxca3.. a733c (99.99999999999979402 v I
Gas limit 3000000
Gas Price 0
Value 0

browser/test1.sol: SomeContract v
AtAddress Enter contract's address

Create

Opending transactions

Ecnu 3akpbITh U OTKPBITH Opay3ep, Best HHpopMarus OyaeT noTepsiHa.
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I[J'Ii[ Ka)I(Z[Oﬁ TpaH3aKUuH, HpeIIyCMOTpeHHOﬁ KOHTPAKTOM, MOKHO YCTaHOBUTH CBOU mpeacia pacxoa rasa. HaHpI/IMep, B Q)yHKHI/II/I

abc (caenaem ee myGuuuHol) nepeMennas mMyTestString mensier coe 3Hauenue ¢ "abc123" Ha "bbbeec". Teneps omyGuMKyeM
KOHTPAKT.

4 Remax - Solcity IDE X

Complle  Run  Settings Ocbugger Analysis Support
« C  ® remixethereumorg

o s 0 2 % «
* browser

JavaScrot W

2 browser/testlsol *

0xcal. a733¢ (100 emer v
Gas it 3000000
2 Gas Price 0
abc12)”;

Value 0

browsertest1.sol:SomeContract v

Opending transxctions

Buno, uro nepemennast myTestString.

o femix

nMeer 3Hauenue "abcl123".

P Settngs Debugger Ansiysis Support

Javascrot W
Oicad a73c (9999909909RITI v Iy

3000000

0

I
peee )

browserasti.sol:SomeContract
Ataddcess

Create

bromses st ok SomeCortroct ot Db 73260 [memory) "

©  [2lonyremixtransactions scriot = Lstenonnetwark

v v

Crestion of browser/testl. 5o :Somecontract pensing. .

v
wsn

3aTeM MOKHO BbI3BaTh (QYHKIHIO abC, IIENKHYB [0 € Ha3BaHWIO. J[I KOHKPETHON TPAaH3aKIMK MOXHO YCTAHOBHUTH TIPEIEI
pacxoyia rasa, IeHy 3a eJMHHILY ra3a, a TakKe OTIPABUTH BMECTE C TPAH3AKIHEN HEKOTOPOE KOJMYECTBO BAIIOTHI, HAPHMED,
eauHuIy 3hupa.

JKypuan cobvimuii 6 Remix

BemmoaanM BB130B QyHKIuH. [Ipn BEI30Be (DyHKINH B HIDKHEH YacTH OKHA OTOOPaXaroTcs Bee 3aeHCTBOBAHHBIE TPaH3aKIIUH.
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/ 4 Remix-SoldtyIDE X \Q

¢ Cloem 04
°os 0@ % €t prowserftestisol ® *» % Complle Run Settings Debugser Amlysis
» browser

1 proges solisity "0.4.18;

2 ronment savaserct

3+ contract SomeContract ( o b

& string pilic myTeststring « “apc12t"; Account Ocea. a733c (99 99999998

H 1

6 function sne() puslic ¢ i

7 myTestString = “bbocectil s it 3000000

s

5 2 Gasprice ]

Vaioe ]

browsertest1.sol: SomeContract v
AtAddress  Enter contract’s address - .e. 0x60606

Create

Opending.

beowses/test1.sol:SomeContract at Oxbb_ 73268

@  [2Jonly remix transactions. script  + 5 Listen on netwark v Ty 0 sting abc123

Ceifyac TpaH3akius OXHIaeT obcuera, a 3aTeM OHa Oyaer obpaboraHa ceThio OnoKueitHa. Tarke MOXXHO MONTYyYHTH OOJbIIE
uHopManuy 0 TpaH3akuud. [ KaXI0# KOHKPETHOH TpaH3aKI[MH MOXHO YBHAETH, C KAaKOTO ajJpeca W Ha Kakoi oHa ObLIa
ornpasneHa. HanmoMHuM, 4To ceifuac Bce TpaH3aKIHH BHIOIHSIOTCS B IMYJIMPOBAHHOM cpelie OI0KUCiiHA, U CYIIECTBYIOT TOJIBKO
BHYTpH 3TOr0 Opay3epa. MOXHO YBHIETh YCTAHOBIJICHHBIN Mpenen pacxona rasa. Takke BHAHBI OTIPABISIEMbIC B TPaH3aKIHU
JIAHHBIC, KOTOPBIC MOTYT B3aHMO/ICHCTBOBATh CO CMapT-KOHTPAKTOM 10 3TOMY aJpecy.

Hncmpymenmapuil ons omaaoxu

B cpene Remix otnaquuk (Briagka Debugger) moaiepxuBaeT nocien0BaTelibHy 0 paboTy M0 miaram.
Ww O O X &

Compile  Run  Setting: “nalysis  Support
[_r-.oﬁni

Block number Transaction index of hash
> L]
» Transaction
- 1 1 ~
L a L

O4eHb yI[O6HO HUMETh OTJIaa4YMK, BKJIFOUEHHBIN HENOCPEACTBEHHO B KOI. MosxxHo yCTaHaBJIMBAaTb TOYKU IMPEPBIBAHUA WA
BOCIIOJIb30BAThCS KHOMTKOM OTJIadKH, YTOOBI YBUACTD, KaK IIPOXOAUT TPAH3aKLI U ITOCJIE OTIIPABKHU B CETH OsoKuciiHA.
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» ¢ Comple  @un  Gettings Debugger Anslyshe  Support
> -
+ Trmsaction
- 1 £l ~
" a "
+ tcicns
= Sobsty Locals
o =
- Solisty Sute
o =
» St ovenl
» stk
+ Stomgacomplatel ased
+ Memery

@ (oslyremi tansactions scigt Litten on et
- + CatData

o [0 Trameamsims wives ot peeretion st + Cal Stack
- eT—————

+ Retwn Vatos

- [ s o0 + ol Storeges Cranges
et ot T

e [ ot o

-~ [ sz

it v I

e e m
£ e
e o=

Sraviact ts temeres /testl. inl hemeCentract un sanding ..
Tramact 15 trowser/test. fal SSomContract  ab Jending
1rIAC 15 roaer /Lt 101 SemeCHTtract a5 JenLAg ..

1] framstucad. . A7V0E, Vihreer/estl. uliSomeContrect.ote () RGOF . I, velueil sel, MenaRORL. . TIIN), & lugy, nesn fguy
e

>

)

OT10T QYHKINOHAT 0COOCHHO y100€H P paboTe CO CIOKHBIMU (DYHKIMSIMU U3 OOJIBIIOTO YHCIA IIar0B WM IIUKIIOB.
Qoo e o X

TR ] ® ™

i Compile  Run  Settings Debugger Analysis Support
Block number Transaction index or hash
> L]
» Transaction
- 1 1 ~
L a L]
» Instructions

~ Solidity Locals

-

~ Solidity State

myTestString: “bobccc” string =
~ Step detail

vm trace step: 20

execution step: 20

add memory

gas 1 b

remaining gas: 2978644
loaded address: 0xbbf289d846208¢16edc8474705¢748ai0 . S20b

» Stack

Ha sramne oTnagku MOXHO y3HATh, 9TO HMOCIEIHSAS ONEpaIys Koja He ObUIa BBIOJHEHA WM YTO KOe-T/ie He0OXO0UMO 3aMEHHTh
3HaK ""MEHbIIIE WK paBHO" 3HAKOM "OOJIbIIIE MITH PaBHO" 10 OTMPABKU TPAH3AKIMH B pEalbHBIH OIOKUYEHH.

TakoBHI THIMYHBIE CITyYan MPUMEHEHHs OTIaaIrKa. FIHOTIa MpUXoANTCsS UMETh JIeTI0 ¢ 00paboTKOM HCKITIOUEHHH, B 3THX CIydasx
OTJIQTIHK TTO3BOJISIET OBICTPEE YCTAHOBUTD YIaCTOK BOSHUKHOBEHHS HCKITIOUCHHSI.

Kpamxkuii 0630p uncmpymeHmos 015 cmamuyeckoeo aHaiu3a

Bxuaaaka Analysis conepXUT HHCTPYMEHTBI CTaTHYECKOTO aHAJH3A.
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Complle  Run  Settings Debugger Analysls Support

IIpn craTndeckoM aHaiIM3e KOJ MPOCMAaTpHBAeTCs Ha MPEAMET ONIMOOK OTHCAHMS paboduei cpessl, U, B CIIydae UX HaXOXJCHUS,
BBIBOJIATCS IIpexynpesxaeHus. Hampumep, a1 kakux-To GyHKIMH He OonMcaHbl TPeOOBAHMUS MO PacXoly Tas3a, WIH OOBSIBICHBI
HEHCIIoNIb3yeMble NepeMeHHble. B kauecTBe NpemynpeXIeHHH MOTYT BBIBOJHUTHCSA COOONICHHS O TOM, YTO KOJ HCIIOJIb3YeT
BPEMEHHYIO METKY OJIOKa, HallpUMep, NOW, OCHOBAHHYIO Ha BPEMEHHOH MeTKe Oioka MaiiHepa, BMECTO BPEMEHHON METKH OJI0Ka
u3 OIoKyeifHa.

TakoBbI THIHMYHBIC MPEIYIPEKICHNS, BblJaBaeMble HHCTPYMEHTAPUEM IS CTATHYECKOTO aHanu3a. Eciu BBl yBEepEeHBI B CBOMX
JEHCTBUSX, MX MOYKHO HTHOPHPOBATh, HO 3a4aCTYI0 OHH II0JIC3HBI IIPU YKA3aHUHU Ha OIICYaTKH MM HCIIOJIb30BAHKE LIUKIIOB, KOT/Ia
0e3 HUX MOXKHO 00OWTHCH, IIO3TOMY B O0IIEM ClTydae CTaTHYECKHM aHAIN30M HE CTOUT MpeHeOperars.

Tlomows u noddepaicka

Ha Bkiaake Support Mo>XHO HaliTH TpsSIMbIE CCBUIKHM Ha 4YaT cooOImecTBa Remix, rae Mo)KHO mooOmiaTees Ha TeMy Remix wiu
3a/1aTh BOIIPOCHI y4aCTHHKAM 3TOI'0 COOOIIECTBA.

4 Comple  Run  Settings Detugger Analysh  Suppert

¥ WAL 1D (oD 3 Teiture

s<ave 3100k 21 the SEues o chack vt the eosation gage

$  ethereum/remix community chat

ra

Hoseiit naTepdeiic okHa cpeibl REMIX BBITJISAUT CIACAYIOIMM 00pa3oM:

v prag idit: 0.4, 18 b,
ant @ =] §

‘©

A\ J

o

)

.
Transictions recorded: @) v

}

¢

B ! 8 a
’

* o

o

3ananue
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1. O3HaKOMBTECH C BO3MOKHOCTSIMH, peKUMaMu padboThl U mHCTpyMeHTamu IDE Remix.
2. Jlns 5KCTIepUMEHTa UCTIONb3yHTe CIEAYIOINNA MPOCTOM CMapT KOHTPAKT:
pragma solidity >=0.4.18 <0.6.0;

contract test {
string public teststr = "123";

function changeval () public {
teststr = "abc";
}

}

KonTposbHbIe BONPOCHI
1. Kakue uacrpymentsl IDE Remix Brr 3Haere?
2. Yro Takoe ra3 B Ethereum u 3auem oH Hy»eH?
3. Uro npencrasisier co00i cMapT-KOHTPAKT?
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