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JINCKJTVIMEP:

m [IpeacraBneHHble B HACTOSILLEM [OOKJae MaTepuasbl SBASIOT-
CSl HaCTHbIM MHEHUEM [OKJaAquKa (M 4aCTU4HO — COABTOPOB
AOKNafA), UX HE CTOMT TPAKTOBATb KaK MHEHME KaKoii-n1bo op-
raHM3aumy NayM OPraHW30BaHHOW rpynnbl JnL,.

m Bce d)aKTbI ABNAKOTCA BbIMbIWAEHHBIMW, COBMAaAEHNA C p€aJsibHO
CyLecTByr oMM MHEHUAMWN ABIAKOTCA CJ'Iy‘-IBVIHbIMVI.

m Ecan KTo oxugaer gpopmanbHoli ¢hopmanusaumm — He [OXKAETCS.

m  Hapg wnnoctpayusimmn He cmesiTocsi. Ecnn Tonbko HyTb-4yTe...

B. IIumkuH A. I'vcenes, VBAH JIABPUKOB
1T u PP




COJIEPYKAHUE JOKJIAJIA

BBEIEHUE

OCHOBBI, BOBMOYKHOCTHU, 3AJAYM, CPABHEHUSI, ME-
XAHU3MbI, IEPCIIEKTHBHI

BBIBOIBI

UIIKWUH, . MAP Ko, A. I'vcengEB, WMBAH JIABPUKOB




BBEJEHUE

[IEPEUMEM K IIYHKTY

BBEIEHUE

<o, A. I'vcEnes, WBAH JIABPUKOB




BBEJEHUE

cTorus?

2009 — 2014 - 2017 — 19xx

«blockchainy — «bnok4eiiH» — «uenHas 3annUCcb JaHHbIX»

B. 1.0 — B. 2.0 - B. 3.0

eAnHnLUbl  — WHCTPYMEHTbl — MNPUNOXKEHUA

B. IIIumkuH, I'. Mapwianko, A. I'vcenes, WBAH JIABPUKOB




VNHTEPEC OBIIECTBEHHOCTH

B Pa30rpeBasicsi MOCTENEHHO;

B nepewén oT «KOMMbIOTEPHbLIX FMMKOBY» K «ODbIYHBIM JOAAM > ;
B CYLLECTBEHHO BO3POC
m [MUpOBble (DUHAHCOBBIE KPU3WCHI, pa3obiadeHnsi o cnexke] —
[kpusnc gosepusi);
m [nHdopmaTuzaums Bcex cdep OBLLECTBEHHON KusHu] +—
[c TexHonorMsamun npoue un boicTpee];
m [nepexos bMHAHCOB B BUPTyaNbHOe NpPOCTPAHCTBO|
[H4eMopfaHbl feHer BbIXOAAT U3 MOAbI|.

Takxe He 3abbiBaeM O BO3MOXHOCTU MobeanTs KOoppynuuto, A4a u

Boobuye tobeie npobsemsi... Eg
&S

B. OIumkuH, I'. Mapwanko, A. I'VCENEB, VBAH JIABPUKOB




BA3BOBBIE TTOHATUS

B. IIumkuH

EJJ,VIHI/IU,a . TO, YTO HENMb3A UBMEPUTb — HENb3A OLUEHUTD.

Monb3oBaTenb : NpocToli, NPUBUAErMPOBaHHbIN, CUCTEMOOD-
pasytowuii, op.

Cuctema : COBOKYMHOCTb CTPYKTYP AaHHbLIX I MEXaHW3MOB B3a-
NMOJENCTBUS C HAMWN.

MHdpacTpykTypa : COBOKYMHOCTbL MPOrpaMMHO-anmnapaTHbIX
N VHXXEHEPHO-TEXHNYECKNX pelleHnli Ha OCHOBE KOTOpbIX obec-
ne4msaeTcst (PYHKLNOHMPOBaHNE CUCTEMbBI I B3aUMOAERCTBIE C
Hel nonb3oBaTeneii.

I'. Mapwanko, A. I'VCENEB, MBAH JIABPUKOB

&




BA30OBAST ABCTPAKIIUS

OBETHEES

MoNbSOBATETH
Heoprrarme
MOIESCEATEIH

VMHSFPACTPYKIVPA

B. OIumkuH, I'. Mapwanko, A. I'VCENEB, VBAH JIABPUKOB




BBEJEHUE

C®EPHI ITPUJIOYKEHU A

Llentas 3anuch faHHbIX = MOAOPOXKHUK.
MpunoXuTh MOXHO K YeMy YrofHoO, He BCerga noHsiTHo (Bcerpa mno-
HATHO (7)) — MoMOXeT n.

B. IIumkuH

3anncb UCTOPUMN U3MEHEHUII COCTOSHUIA NMPOW3BONBLHOW CHUCTe-
Mbl;

peannsauns «UHaAHCOBLIX» WUHCTPYMEHTOE;

OpraHu3auns NPOU3BOACTBEHHbIX LENOYeK;

aBTOMaTN3aLMsi NPOLECCOB CHabXXeHUs! N ynpaBieHUst aKTuBa-
Mu;
oundgpoBKa LOKYMEHTOB, KOHTPAKTOB, JINYHOCTEI;
CNCTEMA YNpPaBJIEHNs1 OEN0BOIM U JIMYHOI penyTauunei;

n ap. /Ledra Capital 84 npunoxenus 8 2015 rogy/ %

I'. Mapwanko, A. I'VCENEB, MBAH JIABPUKOB




Jlnsi BCEX OBO BCEM

[IEPEUMEM K IIYHKTY

OCHOBBI, BOBMOYKHOCTHU, 3AJAYM, CPABHEHUSI, ME-
XAHU3MbI, IEPCIIEKTHBHI

UIIKWUH, . MAP Ko, A. I'vcengEB, WMBAH JIABPUKOB




Jlnsi BCEX OBO BCEM

OCHOBHOE IIOJIOYKEHUE

CunTaetcs, 4To...

TexHonormsa uenHom 3anucy AaHHbix (b6aokyelin) — HOBbIW 3Tan
pasBuTUS (obwecTsa / rocygapcrea / yenosedecTsa / Bce-
nentoit (7)), B KOTOPOM OCHOBOMOMAratoLLyto Posib UrpatoT op-

MaJibHblE MPaBWia, ONpefesisieMble KpUNTOrpacPuyeckuMn MeToga-
M.

B. IIIumkuH, I'. Mapwianko, A. I'vcenes, WBAH JIABPUKOB




Jlnsi BCEX OBO BCEM

OCHOBHOM ITOCTYJIAT

I'Ipm 3TOM NOCTYNNPYETCA, 4TO...

Wcnonb3oBaHme Kpuntorpachu4eckmx METOAOB > O0TKa3 OT KAAcCu-
YECKOIT BEPTUKA/IbHO OPUEHTUPOBAHHON NepapXNYeCKu opraHu3ali-
OHHOII CTPYKTYpbI 0bLeCcTBa,/cNCTEMbI > 3aMEHA OPraHn3aLyNOHHO-
TEXHUHYECKUX METOA0B obecriedeHnsi be30nacHOCTU KpunTorpagude-
CKUMU.

OcHoBHble uenun/3apaun/nntocsbl/...:

B peweHne npobiemMbl AOBEPUS;

B ONTUMM3ALUA NPOLECCOB paboThbl C MaccuBamMmn nHdopMauun. gg

D

B. IIIumkuH, I'. Mapwianko, A. I'vcenes, WBAH JIABPUKOB




Jlnsi BCEX OBO BCEM

OXKUIAHUE: «PEIIEHUE» ITPOBJIEMBI JTOBEPUSA

% Mpobnema cyuiecTsyer.

[ToHaTnsa nogmenstoTcs.

Komy mbl gosepsiem?
m cebe?
m nporpamme’?
yCTpoiicTBy/annapaty/mexaHuamy? %
venoseky/rpynne nuu/opraHusagumn?

B. IIIUIIKWUH, . y <o, A. I'vcEnes, WBAH JIABPUKOB

u PP: nvTh



Jlnsi BCEX OBO BCEM

PEAJIbHOCTDL: OTPULIAHUE ITPOBJIEMbI

Nsberanue oTBeTCTBEHHOCTM.
MNepepaya npas.
VBennueHne Yncna «HaAa30pHbIX JnL/OpraHn3aunii».

CoxpaHeHue KOppYMUUOHHBIX 1 BIOPOKPaTMYECKMX COCTABSIOLLMX.
Peanusyetcs He posepue TpeTbemy nuuy, a gosepue (peueH-
TPaJIN30BAHHOW) CUCTEME TPETLUX JINL,, KOHTPOIUPYIOLLUX APYT

Apyra.
&

B. IIIumkuH, I'. Mapwianko, A. I'vcenes, WBAH JIABPUKOB




Jlnsi BCEX OBO BCEM

OKOJIOKPUIITOIPA®UYECKHUE TTOAXObI K

PEIIEHNIO [TPOBJIEMBI JIOBEPU

ObmeH eauHnuamn
MMpobnema TUpa>kMpoOBaHUSA HEPA3ANHUMBIX EAUHULY,
HeobxogmmocTe KOHCEHCYCA OTHOCUTENBHO peLueHul
BusaHTuiickue reHepanbl —
pP2p + kpuntorpadumsi C OTKPLITLIM KIHOHOM

11

OpHa 13 OCHOBHbLIX Npobsem: peannCTUYHaA Moaesb
B3aUMOAENCTBUS YHACTHUKOB CUCTEMbI SIBNSIeTCS
ACUHXPOHHOIA.

Knioun, orpaHnyeHns, ycnoBmns Ha KOJMYECTBO FeHepasos, U np. %
D

A. I'vcenes, VBAH JIABPUKOB




Jlnsi BCEX OBO BCEM

BJIOKHN TTPOTUB TABJINI]

Mepeiigém kK «oNTUMU3aLMKU» MPOLECCOB 0bpaboTku nHdopmMalmu.

7 Basbl AaHHbIX CYLLECTBYIOT MHOMO JIET, YEM OHW MIoXu?
I Hnuem He nnoxu.

Bonpoc MCKAUYNTENBHO B UAEONOMMYECKOM OTHOLLEHUN K WHpOpP-
Mauuu n eé npeobpasoBaHuio NMpU nepesade n XpaHeHuu.

&

I'. Mapwanko, A. I'VCENEB, MBAH JIABPUKOB




TABIUIBI

Basa gaHHbIX — HEKOTOPOE XPaHUNMLLE CTPYKTYPUPOBaHHON MHGOp-
MaLuu, OpPraHn30BaHHON B Tabnmubl.

|
KntoueBoii MOMEHT — npaBufa 3amnoJiHeHNsl siHeek Tabauy u
BO3MOXXHOCTM MO MPeACTaBIEHNIO NHDOPMALIN.

Bonpochl
B OpraHn3auumn XpaHeHWs N COXpPaHHOCTH,
B OpraHW3auun 1 pasrpaHnyeHns JOCTyna,
B OpraHn3aunmn AOCTOBEPHOCTW XPaHMMOIA MHopMaLun,
m bUKCaLuUU BHOCUMbIX U3MEHEHUT

KaK MpaBusio, OCTalOTCs 3a paMKaMU NOHATUS 6a3bl AaHHbIX. %

1BAH JIABPUKOB




BJIOKUN

|
Bnokn npu peannsauymm TeXHONOrNN LEMNHOR 3annCy AaHHbIX —
HEKOTOpble MH(OPMaLMOHHbBIE MAaCcCMBbI, CHOPMUPOBAHHLIE MO
HEKOTOPbLIM MpaBuIaMm.

Bonpochl
B OpraHn3auumn XpaHeHWs N COXpPaHHOCTH,
B OpraHn3aummn AOCTOBEPHOCTW XPaHMMOIA nHopMaLuun,
m prKcaLmym BHOCUMbIX U3MEHEHNT

Kak npasuio, (B TOM WM MHOM BUAE) PELLAIOTCS C UCTMOJIb30BAHNEM
KpunTorpadrHecknx MexaHn3moB.

Bonpocbkl opraHnsaumnm v pasrpaHWYeHus [OCTyna, Kak npanmo,
OCTAlOTCHA 32 paMKaMi ONMUCAHUSA CUCTEMBI. D

1BAH JIABPUKOB




s

HABAT: BJTOKM TIPOTUB TABJINIL?!

DaKTUYECKUN, TEXHONOMNA LIEMHOMN 3anncu JaHHbIX — 3TO « HAACTPOiA-
Ka» Haj Kjaccum4yeckoin 6asoli faHHbIX, ONUCBLIBAKOLWAA W perna-
MEHTUPYIOWAn MNopsioK npeacTasneHus uHdopmauun B 6ase u
MexaHuU3Mbl 0BeCrneYeHns LeNOCTHOCTY U [OCTOBEPHOCTN XPaHNMO
nHpopMaLMK, a TakXKe NOPSAOK BHECEHUs, PUKCALMN 1 OTCEXN-
BaHUS U3MEHEHWIA.

B. OIumkuH, I'. Mapwanko, A. I'VCENEB, VBAH JIABPUKOB




BBEJEHUE J11s1 BCEX OBO BCEM

BA3OBASA KAPTUHKA («IIPUBET» 13 2016)

Ddusnyeckuii ypoBeHb

Monb3oBaresib 1 ( MMonb3oBatens 2

1. Peructpauus

(ayTeHTunkaums/aHoHMm3aLms 1. Co3paHue

2. YnpasneHve akkayHToM 2. YnpasneHue
3. Wcnonb3oBaHune pecypcos 3. Mogudchukauus

4. XpaHeHue 6a3bl AaHHbIX

AKKayHTbI

Monb3oBarens 1 '

AkkayHTbI Anroputm

PacnpeaeneHHas ~ AKKayHTbl

6asa nonb3oBarenei
yuacTeylouime

B noATBEPXACHM

Nornueckuii ypoBeHb




Jlnsi BCEX OBO BCEM

YPOBHU PABOTHI CUCTEMBI H/‘/IlHI/I

[TPEJCTABJIEHU A

YPOBEHb peann3aLmm <KKOHTPAKTOBY
B BUPTYyaJibHbl€ MALWIWHbI VS. CKPUNTOBbLIE A3bIKWN.

ypoBeHb obecneyerus

o]

B OMUCCUSI €ANHUL, PACMpeAeieHne eANHUL, YHUYTOXEHNE ean-
HUL,.
YPOBEHb KOHCeHCyca
m Proof-of-Smthng...
CETEeBOW YpOBEHb
B TOMOJOIMS, MEXaHU3Mbl OBMEHa, MEXaHU3Mbl NOLTBEPXKAEHNS.

H ypoBEHb AAHHbLIX
B MpeAcTaBsieHnsl, CTPYKTYpbl, KpUnTorpaduyeckune I'IpVIMVITVIBbI.

I'. Mapwanko, A. I'VCENEB, MBAH JIABPUKOB




Jlnsi BCEX OBO BCEM

BO3BHUKAIOUIME BOIIPOCKHI U 3AJAYU

B. IIumkuH

Kak 1 3a4em?

[0 Kakux nop?

noyemy?

BbIOOp TWNa YpPOBHEHUS;

MOJIb30BATENbCKUE 334a4U U OXKULAHUS OT CUCTEMBbI;
obecneyeHne [OBEPUS K CUCTEME N KOHCEHCYCY;

nepexof OT AOBEPUSI OGHOMY LIEHTPY K [JOBEPUIO PacrnpefenéH-
HbIM LEHTPaM (HEKOTOPbIE N3 KOTOPLIX 3/I0YMbILLIEHHNKIA MO
onpegeneHnio);

AenernpoBaHne npas;
bercTso oT OTBETCTBEHHOCTW; gg

BOMNPOChbl 3aKOHOAATENIbHOIO pPErynnpoBaHus...

I'. Mapwanko, A. I'VCENEB, MBAH JIABPUKOB




Jlnsi BCEX OBO BCEM

TEKVIIUE MEXAHU3MbBI 1 TEKVIINE ITPOBJIEMbI

® peannsauusi NHQPACTPYKTYpbI 1 Tononaorumn (CM. uenn u 3aga-
qn);
m SHA-256 n ananoru (cm. SHA-1);

m DSA 1 aHanoru (CM. KBaHTOBbIE BLIYUCIEHWUS U KBaHTOBbII
KOMMbIOTEP);

m AES u aHanoru (cm. Bonpochl BbIpaboTKM M pacnpefeneHust
KNtOYeid, obecnedeHmnst JOCTYNMHOCTN MHbopMaLnK);

B MexaHW3Mbl KOHCeHCyca (CM. nccnepoBanust B aHHol obnacrtu,
Hanpumep, ePrint 2015/430, 946)

He peknamal gg
D

nko, A. I'VCENEB, VBAH JIABPHMKOB




Jlnsi BCEX OBO BCEM

[IEPCIIEKTUBHBIE MEXAHU3MBEI

B. IIumkuH

natuunkn MNCIT;

NMOCTKBAHTOBLIE NOANMNCK (C HEeOrpaHN4YeHHbIM 4YNC/IOM BblIHUC-
nenuit) + nognucn 6e3 ncrnonbsosarus gatydukos MNCIT;

MPOTOKOJIbI C HYJIEBLIM Pa3rNalLEHNEM;
rpynnoBble n/uan cnenbie NOANNCH;
romomopdpHasi KpunTtorpadusi;
OTKasyeMmble MOAMUCHK;

KlenTorpacbmquKme METOAbl Ha OCHOBE MNCMNOJIb30BaHNA NNY-
HOCTHOI nHdopMauuu n aTpubyTos.

I'. Mapwanko, A. I'VCENEB, MBAH JIABPUKOB




BBIBO/bI

[IEPEUMEM K IIYHKTY

BBIBOIBI

<o, A. I'vcEnes, WBAH JIABPUKOB




B JOKJAJE HE CAEJIAHO

H HE NpeabABSIEHO CaMOe bonbLoe MNPOCTOE HUCNO,

B He [0Ka3aHO BCeEMY MUPY, HTO eMY KakK BO3AYX HY>XHa TeXHOJIO-
rMsi LEenHol 3anncy JaHHbIX;

B HE pelleHbl Kakue-nmbo KpunTorpacgpuyeckme 3agaqm.

B. OIumkuH, I'. Mapwanko, A. I'VCENEB, VBAH JIABPUKOB




B JOKJAJE

B. IIumkuH

CHOBa 3aTPOHYT NpobaeMHblii BONpoc — a 3a4em?

NPeAnpuHATa NONbITKA PasfennTb abcTpakuWio Ha COCTaBHbIE
yacTtu;

BCE «YNEpPJIOCb>» B BOMPOCHI KOHKPETHBIX MPUIOXKEHNT abCTpaKT-
HbIX peLUeHnii (CKOMbKO 3afa4 — CTOJIbKO PeLLeHuit);

B OYEpeAHOIi pa3 C BLICOKOW TPpMOyHbI NpoAeKiaMnpoBaHa «npa-
BWbHAs» TEPMUHOOIUS;

cd)opmynmpOBaHo MHOro BOMpoCOB N Masio OTBETOB.

&

I'. Mapwanko, A. I'VCENEB, MBAH JIABPUKOB




OTBET HA TJIABHBLIN BOITPOC

[Toka noHsiITME «TEXHONOTUS LI'eI'IHOI7I 3anncum gaHHbIX» 6y,u,e'r Yy
KaXgoro CBOMM — y Ka>kgoro 6yAET CBOI OTBET Ha MJ1aBHbIN BOMpocC.

BaxkHo: BypHOe BHeApeHne TEXHONOrMN B pasfinyHble Cepbl Xns-
HU OAET WMPOKUY NPOCTOP A1t CUHTE3a M aHaJn3a pa3HoobpasHbIX
MexaHM3MOB obecnedeHunst MHOpMaLMOHHOI BesonacHocTh, a 4To
elwé Hajo ANst NIOAeN, 3aHUMaoWMXCst (OKOIO-)HAYYHBIMU U3bICKa-

Husamun?
&

B. OIumkuH, I'. Mapwanko, A. I'VCENEB, VBAH JIABPUKOB




Cnacubo 3a BHUMaHUE

Bonpocsbi?
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