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(57) M3zoOperenne OTHOCHTCS K 0OIACTH BBIYMCIIUTENLHON TEXHUKH M MOKET OBITh MCTIONB30BAHO B CHCTEMaX

00paboTky MHGOPMALMU W 3alIUTHl JAHHBIX. TEXHUYECKUIl pe3ylbTaT 3aKII4aeTcs B IOBBINICHUH
3aIIUIIEHHOCTH HHPOPMAITIH B HETOBEPEHHOH cpezie. [ eHepHpyIOT CEeKPETHBIN KITF0Y, TEHEPUPYIOT KITIOT
nepeIupoBaHysl, BHINMOIHAIOT MM(ppoBaHue AaHHBIX. [Ipn 3TOM (hopMHpOBaHME CEKPETHOTO KIIOYa
K(X) mpoucxoauT mocpencTBOM T'eHepallMd MaTpUYHOTO MOJMHOMA crerneHu N, a npu mmdpoBaHUM

N
NaHHBIX (PopMHUpyeTCs Marpuia M ¢ cOOCTBEHHBIM BEKTOPOM K MpH COOGCTBEHHOM 3HAYEHHMH, PABHOM

N
OTKPBITOMY TEKCTY, TIPH 3TOM K BEKTOP ITMHBI N, IPH 9TOM €1I0Co0 MU POBAHNUS IAHHBIX IOTIOIHUTENLHO
COZIEPXHT JTall, Ha KOTOPOM BBIMOJHSIOT BBIYMCIEHHE (QYHKIMH OT 3amM(pOBaHHBIX IaHHBIX C

MOJIyYSHHUEM pe3ysibTara B 3allU(pOBAHHOM BHJIE.
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CIIOCOB U YCTPOUCTBO IIIMPPOBAHMA JIAHHBIX

H3o0perernne OTHOCUTCST K OOJACTH BBIYMCIUTENBPHOH TEXHUKH W MOXET OBITh
UCTIOJIb30BAHO B CUCTEMAX 00pabOTKU HH(POPMALIMH M 3aIUThI JAHHBIX.

UzBectHO TexHHueckoe peuenne «Crnocod 3amutel wHGOpMAIMKM B OOJAYHBIX
BBIYUCIICHUAX C HCIOJb30BaHHEM roMoMmopdroro mudpoBanus» mnareHT P® Ne2691874 or
07.11.2017r. [2], B KOTOpOM MpemjiaraeTcsi peaju3alusi CUCTEMbl 3ANIMIIEHHBIX OOJaYHBIX
BBIYMCIICHUH, COAEpKalias cepBep, MOJNYYArOIIHiA JaHHbIE OT KJHEHTAa, NpPHYeM IaHHbIE
NOCTYTMAIOT Ha CepBep B 3amU(POBAHHOM BHIAE, a TAKXKE CEPBUC OONAYHBIX BBIYHUCIICHUM,
peanr30BaHHBIA Ha CEepBEpE Ul BBINOJHEHUS BBIYMCICHHH B MHTEPECaX KIIMEHTA, MPH 3TOM
cepBep BBITIOJIHSET BBIYUCIICHUS, HE MpHOeras K nemn(poBKe TaHHBIX, U OTIIPABISIET PE3yJIbTAT
00paTHO KIMEHTY, a KIMEHT MOXKeT paciiudpoBaTh pe3yJbTaT, IpUYeM KIUEHTOM (OpMUpPYeETCs
KOHEYHBIH HA0Op MCXOAHBIX JJIEMEHTOB, KOTOpBIH  TpaHcopmupyercss B Habop
3alIM(QPOBAHHBIX  3JEMEHTOB INPUMEHEHHEM alrOpUTMa YaCTHYHO HJIM  IOJHOCTBIO
roMmoMop¢HOro muppoBaHus.

K HenmocraTkam ONMUCAHHOTO PEIIEHUs] MOXKHO OTHECTH TO, YTO OOpaleHne K 00JauHOMy
XPAaHWJIUILY JAQHHBIX CBSI3aH C MOTEHLHAJbHON yrpo30i HECAHKLIMOHUPOBAHHOIO H3MEHEHUs
nepenaBaeMorl uHpOpManmMu U TpeOyeT BBICOKOIO YPOBHS HAAEKHOCTH, KpPOME TOTrO,
UCIIOJIb30BaHKE OOJIAYHOIO MPOrPAMMHOTr0 oOecredeHus! He 00s1aaeT riOKOCThI0 HACTPOEK MPU
mu(ppOBAaHUN IAHHBIX M TpeOyeT MOCTOSHHOE BBICOKOCKOPOCTHOE TMOIKJIIOUEHHE K CEeTH
HuTepHer.

HaubGonee Onu3kum TeXHUYECKMM pelneHueM siBisiercs «CucremMa W crnocod ompeneneHus
KOJINYECTBA TOJIOCOB HM30Mparesieid, COOMPAaeMbIX € MOMOILIBI 3JIEKTPOHHOTO T'OJOCOBAHUS,
nateHT P® Ne 2652443 ot 17.07.2017r. [3] U3obpeTeHne mpenHa3HaueHO U TPOBEINSHHS
3JIEKTPOHHOTO TOJIOCOBAHUS. TEXHUYECKUM pe3yJIbTATOM SIBJISIETCS] TOBBIIIEHHE TOYHOCTH
OTIpeNeNIeHUs] KOJIMYECTBA T'OJIOCOB MPOTOJIOCOBABIINX H30Uparenel, COOMPaeMbIX C IMOMOIIBIO
3NIEKTPOHHOrO rosiocoBaHusi. CHCTeMa CONEP)KUT: OIHO BBIUHCIHUTENIBHOE YCTPOHCTBO
OpraHu3aTopa  TOJIOCOBAHMS,  MMEIOIIEee  CPEeNCTBO  perucTpauun  HaOmronmartenei,
NpeAHA3HAYEHHOE U CO3JAHUs JUIA KaXXAO0Tro HaOmonaTens HAeHTH(UKALWOHHBIX JTAHHBIX
(OTKpBITOrO KJIFOYAa U JIELEHTPAIN30BAHHOIO peecTpa 3amuceil CPOPMHUPOBAHHBIX TOJIOCOB,
MOJIy4yaeMbIX HaOJFOAaTesieM OT COOTBETCTBYIOIIMX wu30uMpaTeneii), W CPEencTBO MOICYeTa

roJIOCOB H30uparese, mpeaHa3HaYeHHOEe Ui IPOBEPKU MOAJIMHHOCTH AELIEHTPATM30BAHHBIX



peecTpoB 3amuceil U Ha OCHOBAaHMM pacIM(pOBaHHOW MH(OPMALIMH BBIMUCIEHHS KOJNYECTBA
rOJIOCOB M30upareneil, OTHaHHBIX 32 KAKIOrO M3 KAaHAUIATOB, BBIYUCIUTEIBHOE YCTPOHCTBO MO
MEHbIIeH Mepe IByX HaOoAaTes e, UMerolee CPeACTBO PETUCTPALIMK FOJIOCOB U3duparenei, u
BBIYHCIIUTENbHBIE YCTPONCTBA U30Uparesen

Henocratkom Takux cucremMbl U crocoba SBIsIETCSl TO, YTO B JAHHOM CHCTEMe
UCTIONIb3YETCS YaCTUYHO FOMOMOpP(HAsT KPUNITOCUCTeMa DJib-1 aMaJisi MO3BOJISIFOINAS BBIYHCIISTh
TOJIKO CYyMMY 3aIlu(pPOBAaHHBIX JAHHBIX.

IIpennaraercs HOBBIM CHOcOO0 W YCTPOWCTBO MKM(pPOBAHUS TaHHBIX CBOOOIHBIE OT
YIOMSIHY ThIX HEAOCTATKOB.

TexHUUECKUM  pe3yJIbTATOM TPEAiaraeMoro crmocoda ¢ yCTPOWCTBA  SIBJISIETCS
TOBBIIIIEHHE 3AIUIIEHHOCTH U HAJAEKHOCTH UH(POPMALIUU B HENOBEPEHHOM Cpefie.

TexHu4yeckuli pe3ysbTaT JOCTUTAeTCs TEM, YTO B criocode, GOpMHUpPOBaHHE CEKPETHOTO

kiroya K(X) mpoucxoaut mocpencTBOM reHepalid MaTPUYHOTO MOJMHOMA cTerneHu N, a mpu

mrpoBaHUM JaHHBIX (popMupyercss Matpuia M ¢ cOOCTBEHHBIM BEKTOPOM K MPH COOCTBEHHOM

—

3HAYEHUN PABHOTO OTKPBITOMY TEKCTY, NMPU 3TOM Kk BEKTOp AJIUHBI N, MpPU 3TOM CHocod
mr(pPOBAaHUS JAHHBIX JOMOJIHUTEIBHO COAEPKUT 3Tall, HA KOTOPOM BBINOJHSIOT BBIYHCICHHE
¢$yHKUMi OT 32N POBAHHBIX JAHHBIX C MTOJYYEHHEM Pe3yJIbTaTa B 3aIM(POBAHHOM BHUJIE.

TexHuueckuil pe3ysbTaT Tak K€ JOCTUTAETCS TEM, YTO B YCTPOMCTBE JOMOJHUTENIBHO
comepkurcss  OMOK  BbMHCHeHMs  (PyHKUMHE  OT  3amM(pPOBAHHBIX  JAHHBIX, I
NePCOHAIN3UPOBAHHOIO HIM(POBAHUS AAHHBIX, NMPH 3TOM OJOK 3alIU(pPOBaHUS HCIOIb3YET
cnoco0 1o 1.1 y1st HaeKHOCTH MH(POPMAIIIH B HEJOBEPEHHOM cpene.

CyuHocTs n300peTeHus mokasaHa Ha Gurypax.

Ha ®wur. 1 noka3zaHa (yHKUMOHAJIbHAs CXeMa peau3aluu crnocoda romMomMopdHOro
i poBaHUs TaHHBIX.

Ha ®ur. 2 noka3ana cxema B3aUMOJAENCTBUs yCTPONUCTBA C BHEIIHUMHU yCTPOUCTBAMU

Ha ®ur. 3 nokaszana CTpyKTypHasi cxema NpejiaraeMoro yCTponcTBa.

Ha ¢ur.1 cniocob padoTaer ciaenyrommm o0pa3om.
IIpencraBuM, 4TO NPOCTPAHCTBOM OTKPBITBIX TEKCTOB SIBJSETCA Zp, TA€ p—IpPOCTOe

yrcno. [udprekctamu SBISIOTCS MaTpUYHble MONMHOMBI. CEKpeTHBIH KIHY — 3TO Mapa

(K(X), E), re k - N-MepHBbIH BEKTOP LENbIX ynuce mo Moy io p, K(X) — MaTpuuHbIil MOTHMHOM.
B npennmaraemom crioco0e, MOMUMO CEKPETHOTO KJIFOUA, MCIIONB3YETCs KIF0Y Mepern(poBaHus,
NPEACTABISIIOIUN co00i MaTtpuuHbli monmuHOM rk(X), KOTOpBI mepenaércsi Ha CTOPOHY
BBIYMCIICHUN IS COKPAIIEHHSI Pa3MepPOB MIH(PTEKCTOB.

Torma crpykrypa mnpeasaraeéMoro IoJHOro roMoMopgHoro mudpoBanus Oynaer
BBITJSIIUT CIIEAYIOIIHM 00pa3oMm:

1. I'enepanust CEKpETHOTO KJIHO4a



1.1. I'enepupyercst npusenéunblii monmuHoM K(X), He nmeronmii kopHeit, crenenu N.
1.2. I'enepupyercst BEKTOP k

1.3. ITapa (K(X), 75) COXPAaHSIeTCsl B KaUeCTBE CEKPETHOIO KJIH0YA.

2. I'eneparus kimova nepemndpoBanus

Kmou mnepemmppoBaHus MCHONB3YEeTCS U1 NMPEAOTBPALLEHHs pOCTa  pasmepa
mudporekcToB. Ilocne nepeMHOXeHUS MU(PPOTEKCTOB Pe3yJbTaT NPHBOAUTCS IO MOAYJIIO
KJIF04a nepemudpoBaHMSI.

2.1. 'enepupyercs npuBeaéHHbII MaTpu4HbIi mosuHOM R(X) crenenn N-1.

2.2. IMomuuoM rk(X) = R(X) - K(X) coxpansieTcsi B KauecTBe KJII04a nepenrndpoBaHus.

3. udposanue

3.1. OTkpbITOMY TEKCTY m € Zp CTaBUTCS B COOTBETCTBUE CilydaiiHas MaTpula M, Takas

—

yto Mk = mk u M-K(X) = K(X)-M, t.e. marpuua M umeer coOCTBEHHBIH BEKTOp k Tpu
COOCTBEHHOM 3HAUYEHUH M M KOMMYTHUPYET ¢ MaTpuuHbIM nosimHoMoM K (X).
3.2. I'enepupyercst Matpuunblid monuHoM R(X) crenenn N-1.

3.3. Beruucnsiercs mudprexet C(X) = R(X)K(X)+M.

HSBeCTHO, 9TO MOUCK MATpHULbI C 3aJaHHBIMHA COOCTBEHHBIM BEKTOPOM U COOCTBEHHBIM
3HAYCHHUEM, KOTOpAasad JOJDKHA KOMMYTHPOBATH C 3aJdaHHBIM MATPUYIHBIM MHOTOYJICHOM HPOLHECC
BBIUMCJIUTENIPHO CJIOXHBIA U He ObUl ommcaH aBTopamu anropurma. Ilostomy Ha ¢ur. 1
npeasaraeTcsi HOBBI crmocod mnpeoOpa3oBaHUsl JAaHHBIX, IIPH KOTOPOM T'€HEPHPYETCs
kpunrrorpaduaeckuit kmou (K(X); l_c)) U MPOUCXOAUT IreHepanus MaTpuLbl M, KOTopasi CTaBUTCS
B COOTBETCTBHE OTKPBITOMY TekcTy m 100.

Ilycth ZEXN — KOJIbLIO KBAIPATHBIX MAaTPUL. Zp — MOJIE BBIYETOB, T1€ P — NPOCTOE YHUCIIO.

ZBIXN [X] — MHO€CTBO MaTPUUYHBIX MOJTMHOMOB HaJl KOJBLIOM ZEXN.

CekperHbIM KiFOYOM B criocode [4] moiaHOCThIO romMoMopdHOro mpeoOpa3oBaHus Ha

OCHOBE MAaTpHYHBIX NMOJHMHOMOB siBisieTcs: nmapa (K(X); E), rae K(X) € ZgXN [X] — mMaTpuuHBIii

MOJINHOM CTeneHu N, ke Zg — BEKTOp AJUHBI N.

IIpu renepaiuu cekpetHoro Bektopa k! 200 Bce KOOpAMHATHI F€HEPUPYEM ClydaiiHbIM
oOpazom. [TocnenHss KoOpaAMHATA HE AOJDKHA PaBHITHCSA HYJIHO, T.€. kn # 0.

Omnwmmem rerepaunto noarnaoma K(X) crenenu n.

U3 Treopun MaTtpu [5] ©3BECTHO, YTO:

VYTB.1. Ecmn A - OIHOPaHIOBas MaTpHLa, T.C. AZaixn'l_))nm,

10 (A X{y,) — cobcTBeHHas mapa MaTpumbl A Torga M TONBKO  TOTA

c L, "
Kora Xlzx a', rne ¢=(d, b) — ckanspHoe MPoU3BENEHNE BEKTOPOB d U b.



Iycts Ai (i=0,n) - Matprunsie ko3(duuments: nomaoma K(X) crenenn n. Teneparmio

matpull Aj 300 OyieM oCyIecTBIISTh CIEAYIOMUM 00Pa3oM.
An = Enxn, (1)

T.K. 10 ycinoBuro K(X) nomkeH ObITh NPUBENEHHBII.

Ipu i€[0;n-1] A= k' * di | rme di=(ai,..., ain) 400, u ajj — ciydaiiusie uncna us Z, V
TN

V Beex matpunl Ai, i=0,m — 1 coOGCTBEHHBIM BEKTOpPOM sBseTcs BekTop k! B cuiy
yrBepxkaeHust (1).

Takum 00pa3oM, CEKPeTHBIH KoY, COCTOsImuUlA 13 BekTopa k! U MaTpuuHOro mojuHOMa
K(X) 500 chopmupoBas.

Jlanee, Ham Hy’KHO IO OTKPBITOMY TEKCTY MEZ, HaUTH MaTPHIly MEZQ"N TaKyHK 4YTO
9qrCIIo m OyaeT €€ COOCTBEHHBIM 3HAYCHHUEM, A k - coBeTBeHHbIM BEKTOPOM.

JInst 9TOro HaMméM TakoM BEKTOP @ixN, YTOOBI CKAISIPHOE MPOM3BEIEHHE (E, ay=m,

5
rae k - ceKpeTHBII BEKTOP.

Ilyctes  d=(ai,..., an-1, an), EZ(IQ,..., kna, k). Yucna  ai,..., an-1 600  BbiOupaem

ciydaitabiM obpasom. [locnennee uncno an 700 BeHucsieM o Ghopmyie:

N-1
m—i— ki@
ay=Tbis @)
N
T.K. kv # 0, TO BbIpaskeHue (2) UMEET CMBICIT.
Janee npousBoaum Berauciaenue Marpunbl M 800 o ¢popmye:
M=k d. 3)

B cuny yrepxxaenust 1 [5] y matpuust M BekTop k Oyner cOOCTBEHHBIM BEKTOPOM, a
YHCIIO M — COOCTBEHHBIM 3HAYCHUEM.

JokazarenbcTBO kommyTaTuBHOCTH M 11 K(X).

H3BecTHO, 4TO mpocThie MaTpuubl A U B u3 Zg XN KOMMYyTHpPYIOT TOTZIa U TOJIBKO TOTJIA,
KOT'TIa OHU UMEIOT OJJMHAKOBBIE COOCTBEHHBIEC BeKTOpa [S].

B namewm ciyuae Bce koapdummentsl Ai (1i=1,n — 1) momuaoma K(X) u marpuma M
UMEIOT OJUH U TOT K€ COOCTBEHHBIH BEKTOp, & MMEHHO BEKTOpP k. ITostomy marpuua M
KOMMYTHPYeT co BceMu Matpuuamu Ai (i=1, 1) u sHaunt MK(X)= K(X)'M.

Takum oOpa3om, mosydaeM HOBBIH Croco0 MU(ppPOBaHUE NAHHBIX HA OCHOBE IeHEepaIuu

CEKPETHOIro KJIF04Ya, COCTosmero u3 mMarpuuHoro nonuHoma K(X) ¢ BexkTopoM K, KOTOpBIi

KOMMYTHUpPYET ¢ MaTpuuen M.



Ha ¢ur. 2 npencrasnena cxema B3aMMOIECHCTBHSI yCTPONUCTBA

IIpennaraemoe yCTpOHCTBO IIM(POBAHUS NAHHBIX MOXKHO HCIIOJIb30BaTh, HANPUMED, B
TaK Ha3bIBAEMBIX O€30MAaCHBIX TOMOMOP(HBIX CUCTEMAX ¢ OOPATHOMN CBA3BIO, KOrJa HEOOXOAUMO
COXPaHUTb AHOHHMMHOCTb TOJIB30BAaTeNsl U CKPBITh MPOMEKYTOUHBIE PE3yJIbTAaThl BHIUUCICHUI.
CucremMbl NMOMOTAOT OCYINECTBJIATH AHOHUMHBIH COOpP OT3BIBOB (KOMMEHTapueB) CTYIEHTOB
mubo mpenopasateneil 06 ux padore. [lomyueHHble TakuM 0Opa3oM OT3bIBBI MIHPPYIOTCA U
COXPAHSIOTCS Ui MOCTENYIOIUX BblUUCIeHUH. CHucTeMbl ¢ OOpaTHO# CBSI3BEO MOTYT OBITb
WCTIOJIb30BAHbI JUIs MTOBBILIEHUS OCBEJOMIIEHHOCTH O COCTOSIHUHM JIeN U yJIydlIeHUs ToKa3aTesnen
pabotel. 3BeCTHO, 4TO MOCTOBEpHAst oOpaTHasi CBsi3b JIFOOOH CHCTEMBbI MJIH MPOLIECCAa MOXKET
ObITh OOecriedyeHa TOJBKO B CIy4asXx COXPaHEHHs aHOHUMHOCTHU TMOJIb30BATENsI, HEU3MEHHOCTH
JIAaHHBIX, COOpPAaHHBIX B TpoIecce OOpaTHOH cBsi3u, obecriedeHus] OE30MaCHOCTH BHYTPEHHHUX
onepauui I aHaJIu3a JaHHBIX.

YcrpoiictBo BBoAa naHHbIX 800 coenMHEH MOCPEACTBOM KOMMYTALIMOHHOTO HHTepdeiica
810 ¢ ycrpoiictBoM mm¢ppoBanuss HaHHBIX 900 MPEenCTaBJISIOLINI COMPOLECCOpP, HA BBIXOAE
KOTOpOro nojy4yaeM mudposannabie nanabie 910. [lanee mudpoBaHHbIE TaHHBIE EPEAOTCS HA
yCTpOiCTBO 00padoTKu manHbIX 920.

YcrpoiictBo BBoAa maHHbIX 800, ycrpoiicTBo mugpoBaHus AaHHBIX 900 U yCTpOMCTBO
oOpabotku npaHHbBIX 920 oOOMeHuBaroTCst MHpOpMaIMed N0 KaHalaM KOMMYTALMOHHOTO
uHTepdetica.

Ha ¢ur. 3 npencrasieHa CTpyKTypHasi cxema IpeajiaraeMoro yCTponcTBa.

CyLHOCTh yCTPOMCTBA COCTOUT B 00ECIIEUEHHH MOJHOTO TOMOMOP(HOro mugpoBaHus
JaHHBIX, BBIIOJIHAEMOTO compoueccopoM (dur. 3).

YcTporicTBo mudpoBaHUs TaHHBIX MPEACTaBseT coOoi compoueccop 900, Ha KOTOPbIH
NOCTYTAIOT JAHHBIE — OTKPBITHINA TEKCT, HAITPUMEP, KOTOpbIe TpeOyeTcs 3amudpoBaTh.

Ha nmare compoumeccopa 900 pasmemarorcss Onoku:  3ammdposanust 901,
pacumdposanus 902, BeraUCIeHUs PYHKUUN OT 3aIU(pPOBAHHBIX JaHHBIX 903.

Cxema paboThI yCTPOICTBA COAEPIKUT CIEAYIOIINE 3TAIbL. JTall TeHEPALUH CEKPETHOTO
kmroya 850, sTan mudpoBaHWS MAHHBIX, BBIIOJIHSIeMbId Ojokom 901, 3Tam mpencraBiIeHHS
3amupoBaHHON HH(POPMAITIH LIEHTpaIbHOMY Tiporieccopy 800.

brok 901 comepkUT Ha BXOZE OTKPBITBIN TEKCT, HA BBIXONE — MH(POBAHHBINA TeKCT 910.
[Tu¢poBaHue TEKCTA MPOUCXOIUT OMHCAHHBIM BhIlIe crtocodoMm (1.1 Gpopmybl n3o0peTeHus)

Ecnun nanubie TpeOyercs pacmnudpoBarh, TO NaHHBIC MOCTYHAIOT B OJIOK pacirugpoBaHus
902, KOTOpBI CONEPKUT HAa BXOoAe IMH(POBAHHBIH TEKCT, HA BBIXONE — OTKPBITHIN
(paciugpoBaHHBII) TEKCT.

brox BeuucieHus ¢yHKOMH @ OT 3amu@poBaHHBIX AaHHBIX 903  cnyXuT I

5



MEePCOHAM3UPOBAHHOTO 3aITU(POBAHNE JAHHBIX 0€3 MPUMEHEHUsT OOJIAYHBIX CHUCTEM, KOTOpbIe
UMEIT ys3BUMOCTh B cetu HMHTepHer. biok 903 comepxuT Ha BXOae nBa 3amn(ppOBaHHBIX
coobmenus — mudprekct 1 (mrl) un mudprekcer 2 (mwr2). B 6moke 903 peamusyer nBe QyHKIHU
f(x,y)=x'y u f(x,y)=x+y, ogna u3 koTopsix nonaercs Ha Bxon. Ha Bexone 6yoka 903 Beimaercs
pe3yJbTaT 3aJaHHOW (YHKLHMHM OT nepeMeHHbIX Tl u mT2 B 3amudposanHoMm Bune. Ilpu
pacummdpoBke pesynbTaTa OH OyJaer paBeH NPUMEHEHHIO TOH ke (QYHKOUH OT
COOTBETCTBYIOIIUX IT] U T2 OTKPBITHIX (He3aIM(PPOBAHHBIX) TAHHBIX.

YCTpoHCTBO peanu3yer MOJHOCTBE) TOMOMOP(HYH KPUNTOCHCTEMY HAa OCHOBE
MATPUYHBIX TOJIMHOMOB TIO3BOJISIFOIIYIO BBIUUCIATH TIOMHMO CYMMBI W TPOHM3BENEHHE

3amn(POBAHHBIX JAHHBIX 0€3 MPEABAPUTEIHLHOTO pacIin(POBAHHSL.
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OOPMVIIA
CIIOCOB U YCTPOMCTBO IIIMPPOBAHUSA JIAHHBIX
1. Cnoco®  mm¢ppoBaHus  JaHHBIX  XAPAKTEPU3YIOIIMHCS  FOMOMOP(HBIM

mrdpoBaHUEM JaHHBIX CONEPIKALIUI STAIbl TeHEePAIlMH CEKPETHOTO KITF0Ya, TeHEPaIUI0 KJTF0Ya
nepemndpoBanus, MuppPOBAHUE TAHHBIX OTJIUYAIOMIUNACSA TeM, 4TO (POPMHUPOBAHHE CEKPETHOTO

kimroya K(X) mpoucxoaut mocpencTBOM reHepalid MaTPUYHOIO MOJIMHOMA CTerneHu N, a mpu

R
mrppOBaHUH JaHHBIX popMupyercss Marpua M ¢ coOCTBEHHBIM BEKTOPOM K MPH COOCTBEHHOM

—

3HAYEHUH PABHOTO OTKPBITOMY TEKCTY, MPU 3TOM K BEKTOp AJUHBI N, TPU 3TOM CHocod
mr(pPOBAaHUS JAHHBIX JOMOJHUTEIBHO COAEPIKUT 3TAll, HA KOTOPOM BBINOJHSIOT BBIYHCIIEHUE
¢byHKIMi OT 3amn(pPOBAHHBIX JAHHBIX C MTOJYYEHHEM Pe3yJIbTaTa B 3alI()POBAHHOM BUJE.

2. VYerpolicTBo mugppoBaHUs JaHHBIX, CoAeprKalee OJIOK reHepalnuy Kirodel, 0ok
3ammndpoBanus AaHHBIX, Onok pacmmdposanus naHHeix OTJIMYAIOIIEECA TEM, uto
YCTPOHCTBO JOMOJHUTENBHO CONEPXKUT OJIOK BBIYMCICHUS (PYHKUMH OT 3amugppOoBaHHBIX
TAaHHBIX, JUIsI TIEPCOHANN3UPOBAHHOTO IN(POBAHUS JAHHBIX, MPU 3TOM OJIOK 3amudpoBaHus

HUCIIOJIB3YET crocoO 1o 1. 1 JJIA HAACKHOCTHU HHq)OpMaHHH B HeHOBEPGHHOﬁ cpeace.
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