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JALLIMTA KPHUIITOIPAOHUYECKAA 78147—89
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Hacrosiumit ctaHnapT ycTaHaB/AMBAET €AUHbIH AJIrOpUTM KPHUIITOrpa-
¢dHyeckoro npeobpazoBaHUsi WA cUcTeM o00paboTkU HUHPoOpMALIMM B
CETSAX 3JIEKTPOHHBIX BbIYUCIHUTEJIbHBIX MaliMH (DBM), oTaenbHbIX Bbl-
YUCIIUTENbHBIX KOMIUIEKCAX U OBM, KoTopblit onpenenser npasuia wnd-
pOBaHUSA NAHHBLIX U BbIpaOOTKK UMUTOBCTABKH.

ANropuTM Kpunrtorpagpuuyeckoro npeodbpazopaHus npeaHasHauyeH s
anmnapaTHou Wiu NporpaMMHOK peanusallvy, yaOBJIETBOPSAET KpUNITOrpa-
(pUyeCcKUM TpeOOBAHUSAM U MO CBOUM BO3MOXHOCTAM HE HakK/albliBaeT
OorpaHUYEHHUI Ha CTElEeHb CEKPETHOCTH 3alMILaeMoil MH(OpMaLIMH.

CraHpapr ob6sa3atTeieH Ui opraHu3auuil, npeanpUsaTHi U yupexie-
HUHI, NPUMECHAIOWMUX KPUITTOIrpADHUUECKYIO 331UTY JAHHDbIX, XPAHUMBbBIX U
nepenaBaeMbix B ceTsix IBM, B oTae/IbHbIX BBIYUCIUTEJIBHBIX KOMITJIEKCAaX
wii B 9BM.

TepMuHBI, NpUMEHSIEMbIE B HACTOSILLIEM CTAHIAPTE, U UX oNnpeaeaeHUs
NMPUBEAEHbI B NPUIOXEHUM .

1. CTPYKTYPHAA CXEMA AJITOPUTMA KPHITTOIPAOHUUYECKOI'O
IIPEOBPA3OBAHMUA

1.1. CtpykTypHasi cxema anropurMa Kpunrorpaguueckoro rpeodpa-
30BaHUsA (KpHUNTOCXEMA) coaepXHT (cM.uepT.l):

KJIloueBoe 3anoMuHaiolee ycrpoictso (K3Y) Ha 256 6uTt, cocrosiliee
U3 BOCbMH 32-pa3psiiHbIX Hakonutenen (Xy, Xp, Xy, A3 Xy, Xs, X4, X7);

yeTbipe 32-pa3psaaHbix Hakonuteast (N, N, N3 Ny);

el - _—

Hinanne obmumamsnoe IlepenmenaTka BocnperteHa
), ¢
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aBa 32-pa3psaHbix Hakonutenss (Ns;, Ng,) ¢ 3anMUCaHHBIMU B HHUX
MOCTOSAHHBIMH 3anonaHeHusamMu G,, Cy;

nBa 32-pa3psaHbix cyMMmaropa no moayno 232 (CM,, CMs);

32-pa3psiiHbiil CyMMAaToOp NMopa3psaiHOro CYMMHUPOBAHUSA 110 MOAYJTIO 2
(CM,);

32-paspsaaHbiii cymmarop o Moaynio (232 — 1) (CMy);

cymmarop mo moaymo 2(CMs), orpaHudyeHue Ha paspsiAHOCTb CYMMa-
Topa CM5 He HakJlafbIBaeTCH,;

610k noncranoBku (K):

PErucTp UMKIMYECKOro CABMra Ha OJIMHHAALUATh LIArOB B CTOPOHY
ctapluero paspsaa (R).

1.2. bnok nmoacraHoBku K COCTOMT M3 BOCbMMU Yy3J0B 3aMeHbl K|,
Ky, K3, K4, Ks, K¢, K7, Kg ¢ namsaTbio Ha 64 6urta kaxabsi. Ilocty-
[MalWKid Ha OJIOK NoACTAHOBKHU 32-pa3psi/iHbiii BEKTOp paszdbuBaeTcs
Ha BOCEMb MOCIEAOBATENbHO UAYIUUX 4-pa3psiHbIX BEKTOPOB, KaxX-
IIBIK U3 KOTOPBIX NpeodOpa3yeTcs B 4-pa3psiAHbiif BEKTOP COOTBETCT-
BYIOUIMM Y3JIOM 3aMeHbl, NPEACTABAAIOWINM cobOoH TadDAKLY U3 1IECT-
HAIUAaTHU CTPOK, coaepKalluX Mo yethipe OMTa 3arI0JIHEHUST B CTPOKE.
BxoaHOW BEKTOp onpenaensieT aagpec CTPokKH B Ttabiule, 3arOJJHEHUE
OJAaHHOH CTPOKH ABJSCTCH BbIXOAHBIM BEKTOPOM. 3aTeM 4-pa3psiAHbIe
BbIXOJMIHbIE BEKTOPLI nocieloBaTebHC 00beAUHSAIOTCS B 32-pa3psiil-
HbIA BEKTOP.

1.3. Ilpn ciloXeHuH U UMKIUYECKOM CABUre JABOMYHBLIX BEKTOPOB
CTAPILUMHU pa3psadaMyd CYUTAKOTCS pas3psiibl HaKollU1eJed ¢ OoNbUIMMHU
HOMEpPaMHU.

|.4. Tlpn sanucu kmova (W, W, ..., Wyse), W,e{0,1}, ¢ = 1-256, B
K3Y 3HayeHue W) Bsonutcs B I-# paspsa Hakonutenst Xy, 3HadeHue W)
BBOAMTCS BO 2-# paspsj HaKoNureaa Xy, ... , 3HaueHue W3, BBOAMWTCS B
32-1 paspsa Hakonutenas Ay, 3HayeHue W3y BBOAUTCA B 1-it paspsi
Hakomnurenst Xy, 3HayeHue Wiy BBOAMTCS BO 2-i pa3psii HAKQMUTENs X)),

., 3HayeHue W4 BBOAMTCS B 32-i1 pa3psin Hakornureast X;; 3HayeHue
Wes BBOAUTCH B 1-fi paspsn Hakornurenst X, W T.., 3HaueHue W
BBOIMTCA B 32-# pa3spsn Hakonutenst Xs.

1.5. Tlpu nepesanucu uHPopMaLUu cooepKUMOE p-ro paspsilia OHO-
ro Hakonurtenass (Cymmartopa) repernuchiBaeTcss B p-i paspsa Apyroro
Hakonuresi (CyMMaTopa).

1.6. 3HaveHua nocrostHHbIX 3anonHeHuid C;, C; ( KOHCTAHT) HAKO-
nureaeh Ng, N5 npuBeneHsl B MPUIOXEHUU 2.

1.7. Kiniouu, onpenensiioiime 3anoaHeduss K3V u tabnuil 610ka noj-
CTAHOBKH K, ABAAIOTCH CEKPETHBIMHU 3AEMEHTAMH W TOCTaBASIOTCH B
YCTAHOBJEHHOM MOPSsiIKeE.
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3anojiHeHve Tabauu 0Jioka noacTtaHoBKH K siBJisieTCA JOJrOBPEMEH -
HBIM KJIIOUEBbIM 3J1EMEHTOM, oOLIUM LIS ceTH DBM.,

OpraHu3aLusi pa3IM4HbIX BUIOB CBA3M NOCTHUracTCsl NOCTPOCHHEM
COOTBETCTBYIOLIEH KiitoueBoi cucteMbl. [Ipn 3TOoM MOXeT ObITH MCMOJIb-
30BaHa BO3MOXHOCTD BbIpaboTku iJtoueit (3anojsHeHui K3Y) B pexume
MPOCTOi 3aMEHbl M 3aWM(POBAHUA MX B PEXHUME MPOCTOH 3aMEHBI C
obecrieyueHUeM MMUTO3ALLUTLI IS MNepelayu 1o KaHajzaM CBsA3HM HJIH
xpaHeHusi B namsiti IBM.

1.8. B kpunTocxeMe NpeaycMOTPEHbI YeThIpe BHIA pabOTHI:

sammndpoBaHue (paciindpoBaHue) JaHHBIX B PEXHMME NPOCTON 3aAMEHDI;

samndposanue (pacuindpoBanmue) AaHHLIX B peXXUME rAMMUDOBAHUA,
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3aiiMpposanue (pactundpoBaHue) JaHHBIX B peXUME rAMMHUPOBaAHUS
Cc oOpaTHOU CBA3bLIO;

pPEXUM BbIpaDOTKHU UMUTOBCTABKH.

CxeMbl NMpOrpaMMHOIl peaJiM3allMy airopuTtMa Kpurnrorpagpuieckoro
npeobpa3oBaHUs NMPUBEAEHDb] B NMPUJIOXEHUHU 3.

2. PEXXUM ITPOCTOH 3AMEHDI

2.1. 3ammdposanue OTKPHITbIX JAHHLIX B PeXXHME NPOCTOH 3aMEHbI

2.1.1. Kpurnitocxema, peanusyioilas ajiroOpUuT™M 3aliuppoBaHUSA B pe-
XHUMe NPOCTON 3aMeEHBI, 10J)KHA UMETh BHJ, YKA3aHHbII HA yepT.2.

OTKpbITbie JaHHbIE, MNoiexailline 3alundpoBaAHUIO, pa3dMBAIOT Ha
0sioku 1o 64 6uTta B KaxjaoM. Beon sioboro 6inoka Ty = (a(0), a»(0), ...,
a31(0), a3x(0), 5;(0), b,(0), ... , b35(0)) nBouyHon wuHpopmauuu B
HakonuTtesu Ny u Ny npousBoauTcs Tak, 4YTo 3HayeHue a;(0) BBoaurcs B
1- paspsaa N, 3HayeHue a»(0) BBoautrcst BO 2-H paspsaa Ny v T.0,
3HayeHue ay,(0) BBoauTcsa B 32-i1 paspsaa Ny; sHayenue b(0) BBoaurcs 8
1-n paspsin N,, 3HauyeHue b,(0) BBoauTcs BO 2-1 paspan N, U T.4.,
3HayeHue b37(0) BBoauTca B 32-i1 paspsa N,. B pesyabrate nosyyaior
cocTosiHue (azH(0), ay1(0), ... , ay(0), a((0)) Hakonutens Ny u cocrosiHue
(635(0), b3,(0), ..., b)(0)) HakonuTens N,.

2.1.2. B K3Y Broasitcs 256 6uT knioua. CoaepxumMoe BOCsMHU 32-pa3s-
PAAHBIX Hakofnurtened Xy, Xy, ... , A3 KUMeEeT BUI:

Xy = (Wi, W5y, ... W5, W)
X) = (Wea, Wes, ... W34, W55)

X? = (pVZ!Sf::i W255: e W226:~ W225)

2.1.3. Anroput™M 3auin@poBaHusa 64-paspsaaHoro 6710Ka OTKPbLITBIX
NAHHBIX B PEXHUME NMPOCTON 3aMEHBI COCTOUT U3 32 LIMKIIOB.

B nepBoM LiMKJIe HAYanbHOE 3aMoJHeHWe HaKoruTeas: Ny cyMMUpyer-
cs o Moaymio 232 g cymmarope CM, ¢ 3anoiHeHneM HakonuTens Xy npu
3TOM 3anojiHeHWe HakonuTens Ny coxpaHsercs. |

Pe3ynbTat cyMmMHupoBaHus nipeobpasyercsi B 010ke noJAcTaHOBKU K U
NOJYYEHHBIA BEKTOP IMOCTYIIAET HA BXOA peructpa R, rie UMKIUYECKH
CABUraeTcsi Ha OAUMHHAJILUAThL LIAroB B CTOPOHY CTaplUuX paspsiioB. Pe-
3yJILTAT C/IBUra CYMMHUPYETCs Nopa3psaaHo rno moayato 2 B cymmartope CM,
c 32-paspsiiHbIM 3arnionHeHueM Hakonuteass N,. [lonydyeHHblit B CM,
pe3y/ibTaT 3anucbiBaeTcsi B Ny, npy 3ToM crapoe 3anonHeHue Ny nepernu-
chiBaercsl B V5. IlepBbiit LMK 3aKaHYMBACTCH.

[locienyouiMe LUKIbBI OCYLIECTBASIIOTCH AHAJOTMYHO, TPU 3TOM BO
2-M uukie u3 K3Y cuurpiBaercs 3anoaHeHue X, B 3-M uukie uz K3y
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CYMTBIBAETCA 3anonHeHue X; v T.4., B 8-M uukie u3 K3Y cuutbiBaercs
3anosiHeHue X5. B umknax ¢ 9-ro no 16-i, a takxe B umMkiaax ¢ 17-ro no
24-#1 3anosiHeHus u3 K3Y cuuTbIBAlOTCSA B TOM Xe€ MOpsiaKe:
Xo Xy, X5, X3, X4, X5, X, A
B nocaeaHux BocbMHU LIMKJAX ¢ 25-ro no 32-i nopsiioK CYUTHLIBAHUA
3anoaHeHUud K3Y obpatHbiit:
X5, X4, X5, Xy, X3, X5, X}, X
Takum obpasoM, npH 3awKHppoBaHUM B 32 LIMKIAX OCYLUECTBISETCH
CJACAYIOWUN nopsiaoK BbiDOpa 3aAMOAHEHUN HAKONUTEACH:

X(]:Xla X:Z:X}ixhXS:Xﬁ:X?a XO':X]& X21X33X4:X51X6:X71
XXy, X Xy X X X Xoo Xo X Xe X0 X X X, Xo,

Yepr. 2
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B 32 umkne pesyabrar u3 cymmaropa CM, BBOAUTCS B HAKONHUTEND N3,
a B Hakonurese N; coxpaHserca crapoe 3arnofiHEHHE.

[ToayyeHHble nmocae 32-ro HMKJIA 3aHPOBAHKUS 3AMOJHEHUS HAKO-
nutenet Ny u N, apns1oTcs 6J10KoM 341LU(PPOBAHHbBIX IAHHDBIX, COGTBET -

CTBYIOUIMM OJIOKY OTKPbITHIX JAHHBIX.
2.1.4. YpaBHeHHUs 3a1UK(DPOBAHUA B pEXUME NPOCTON 3aMEHbI UMEIOT

BHAC

b({f)=a(- 1)
npu j = |-24;

a(jy =@ - 1) @ X(n_n)KR@b(j - 1)
b(J) =a (j —- 1)

npH j = 25+ 31,

a(32) =a (31)

b((32) = @@B1)E X)) KR® b (31)

npu j = 32,

rae a(0) = (a35(0), a44(0), ... , a;(0)) — HavanbHoOE 3anonHeHue N,
epes rnepsbiM LUKIIOM 3auiKdpoBaHUs;

b(0) = (b35(0), b31(0), ... , b;(0)) — HayanbHoOe 3anonHeHue N, nepen
NEPBbLIM LIMKIJIOM 3alUUDPOBAHUS;

a(j) = (a3, a3y, ... , ai(y}) — 3anonnenmne N; nociae j-ro uuKia
3alliIMppoOBaAHUA,

b)) = (b37(), 031(), ... , by())) — 3anonHeHue N, nocsie j-ro UMKIA

3atnugpoBarus, j = 1-32.

3nak @ o3HayaeT nopaspsgHoOe CYMMUPOBaHUe 32-pa3psiHblX BEKTO-
POB I10 MOAYAIO 2.

3uak B o3HayaeT cyMMupoBaHue 32-paspsiaHbIX BEKTOPOB IO MO-
aymo 232, TlpaBuna cymmupoBaHus 110 Moaynio 232 npuseneHbl B NpHIO-

XEHUM 4;
R — onepauusi HUKJIWYECKOro CABUra Ha OJIMHHAALLATh LIAroB B CTO-

POHY CTapliuxX pas3psiioB, T.c.
R(r33,731,730:729: 728572757265 725: 72451235 122572050205 -+ 5F2sF1)=
=(r1,1205 - 5 P2sl15732:7315730:72957285 727512637255 F245723:122)

2.1.5. 64-paipsaaHbiid 610K 3a1MPPOBAHHBIX NAHHBIX T, BLIBOAUTCS

U3 Hakonurtenen Ny, Ny B caeaylouleM nopsiake: us 1-ro, 2-ro, ..., 32-ro

paspsigoB Hakonureast N;, szatem u3 l-ro, 2-ro, ... , 32-ro pa3psnos

HakonuTenss N,, T1.e.
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T, = (a,(32),a,(32), ..., a5:(32), 6;(32), b,(32), ..., b3,32)).

OcTtasibHble OJIOKH OTKPbITHIX HAaHHBIX B PEXHUME [IPOCTON 3aMEHbI
3a1UHPPOBLIBAIOTCS aHAJIOTHYHO.
2.2. Pacmimdgporanne 3aiundpoBaHHbIX JaHHBIX B pPeXXHME [IPOCTOH 3a-

MeHb!

2.2.1. Kpunrocxema, peaiuayonias aropurMm pacuiudpoBaHus B pe-
XUME TNpocTOoil 3aMeHbl, UMeeT TOT Xe BuUA (cM.uyepr.2), UTO U [pH
saiivippoBanuu. B K3Y Broasitca 256 OMT Toro Xe kiwua, Ha KOTOpOM
ocyLtecTBasIoCch 3alindppoBanue. 3aiundpoBaHHbIE NAHHbIE, [10OI1€Xa-
1iMe pacuiudpoBaHUIo, pa3dbuThl Ha 6a10KH no 64 6uTa B KaxiuoM Bsoxn
noboro 6J510kKa

T =(a(32),a,32), ..., a35(32), b;(32), b,(32), ..., b55(32))

B Hakonutean Ny u N, npousBoadaTesi Tak, YTo 3HaYeHue a;(32) BBoaUTCSH
B 1-i1 paspsin Ny, 3nadyeHue a,(32) BBoauTcsi BO 2-i pa3spsin Ny v T.4.,
3HAEHUE a35(32) BBOAUTCH B 32-#1 pa3psin N, 3Hauenue b (32) Beoaurcs
B 1-# pa3psin Ny M T.1., 3HaUYeHUe by5(32) BBoauTCH B 32-1 paspsan N,

2.2.2. PacluugpoBaHHe OCyYHIECTBAAETCS MO TOMY Xe AJiFOPUTMY, 4YTO
M 3aliU(PppoBAHHUE OTKPbITHIX JAHHBIX, C TEM H3MEHEHUEM, YTO 3aloJIHE-
HUS Hakonurejgeu Xy, Ay, ... , X7 cuurtbiBalotrcss M3 K3Y B 1ukaax
pacuiMppoBaHHUS B cAEAYyIOUIEM MMOPSIKE:

XU*!XI!' XZ!A}:XMX‘E:X&#X?# X?ﬁanXS!X«i*XJ!Xle?XO:
X75X61X5:X4!X31X2:X11X0: X?aX6:XS!X4?X31X21Xl:'XO'
2.2.3. YpaBHeHHUs pacllUdpPOBAHUS UMEIOT BMUIL:

a(32-/)=@@2-j+ 1) EX,_ ) KR®b(32—j+ 1)
b(32—j) =a(32—j+ 1)

npuj=1 =+ 8§;

a(32 - j)=(a(32—- j+1) Ex(n_;)(mods)) KR®b(32—-j+1)
b(32-j) =a(32—-j+1)

npu j= 9 + 31;
a(0) =a(l)
b(0) = (a (1) @ X,) KR® b (1)
npu j = 32.
2.2.4. [loayyeHHsbie nmocae 32 uMkiioB paboTbl 3aMONHEHUS HAKOIIU-
Teneit Ny 1 N, coctaBnaior 6J10K OTKPBHITHIX AAHHBIX.

To = (a1€0), ax(0), ..., a32(0), 61(0), b2(0), ..., b32(0)), cooTBETCTBYIO-
IHMA OsIo0KYy 3a1uMdpoBaHHbBIX JAHHDBIX, MpU 3TOM 3HavyeHue ay(0) baoka
Tp COOTBETCTBYET conepXKUMoMy 1-ro paspsina N, 3HayeHue ax(0) coot-
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BETCTBYET COlepXUMOMY 2-ro pa3psiza Ny U T.1., 3HaYeHHue a3x(0) coor-
BETCTBYET coepXuMoMy 32-ro pa3psina N;; 3Haueuue by(0) cooTBeTCcTBYET
coepXUMoMy |-ro paspsna Nj, 3HayeHUe H7(0) COOTBETCTBYET COAEPXKHU-
MOMY 2-ro pa3psana N) u T.4., 3HaueHHe 537(0) coOTBETCTBYET COUEPKH-
MOMY 32-ro pa3psina N,.

AHANOMHYHO paciindpoBbIBAIOTCA OCTalbHbie 6J0KH 3alINM(PpPOBAH-
HbIX NaHHBbIX.

2.3. AnroputM 3aiingppoBaHUsi B peXUME MpocToi 3aMeHbl 64-6uTo-
Boro 6s0ka 7, obo3Hayaercsi yepes A, T.¢.

A(Tp=A@©), bO)=(a(32),b32)=T, .

2.4. PexuM npocTtoil 3aMeHbl OTYCKAETCH UCII0JIb30BATh 1Sl 3alliUg-

poBaHUA (paclindpoBaHus) JAHHBIX TOJIBKO B CAy4yasiX, MpUBEICHHbIX B
n.l.7.

3. PEXHUM r'AMMHUPOBAHUA

3.1. 3ammdpoBanne OTKPLITHIX JAHHBIX B peKHME raMMHPOBAHMA
3.1.1. Kpunrtocxema, peayin3yiolias alroputM 3aiuudpoBaHuUsi B pe-
XKUME raMMUPOBAHUSI, UMEET BUA, YKA3AHHDBIN HaA 4yepT.3.

OTKpbIThie JaHHbIe, pa3buThle Ha 64-paspsaaneie 6noku TH, TP ...,
TM-D TIM | 3aimmdpoBbIBAIOTCSE B peXUMeE FTAMMUPOBAHUS NTYTEM NOPa3-

pPAIHOIO CYMMHUpPOBaHUst Mo Moaynilo 2 B cymmarope CMg ¢ raMMoH
uiMgpa [, Kotopasi BeipabarbiBaetcst 6jiokamu no 64 dura, T.€.

r o=y, 2, ..., i=H . [y

11
rne M — onpenensiercsi o6beMOM KM PYEMbIX TAHHbIX.
') — i-j5 64-paspsanbiii 650K, i= 1+M, yuciao 1BOMYHbBIX pa3psiIOB B
610ke TP Moxet ObiTh MeHbllE 64, NPU ITOM HEUCITOJIb3OBAHHAsH JUIs
3alunMgpoBaHust yacth ramMbl 1wiudpa us 6iaoka I'M orbpaceiBaercs.

3.1.2. B K3Y BBoasrca 256 6ut xiuoda. B Hakonurenu Ny, N, BBoO-
nuTcst 64-paspsinHasi 1BOMYHas MOCAEAOBATENBLHOCTh (CUHXPOTIOCHIIKA) §
= (S8}, 87, ..., S¢4), ABASIOLLASICH UCXOAHDBIM 3aMOJIHCHUEM DTUX HAKOTIHU -
Tejler Ui nocuaeaylouein Bbipaborku M 0nokoB rammbi tingpa. CHHXPO-
noceiKa BBoAUTCH B Ny U N, Tak, 4TO 3HA4Y€HHUeE S| BBOAUTCS B 1 -i pa3psn
N,, 3HaueHue S, BBoAMUTCS BO 2-id pa3psia Ny U T.41., 3HaYeHue S3,BBOAHTCS
B 32-i paspan N,; 3HadeHue S33 BBoauTca B |-U paspsaa N,, 3HaueHue
534 BBOJAUTCH BO 2-it pa3psa Ny, U T.4., 3HaYeHHe Sgq BBOAMTCS B 32-H
paspsl N,.

3.1.3. Hcxonxoe 3anonHeHue Hakonutene Ny u N, (cUHXporochLika
S) 3alUK@PPOBBLIBAETCA B pPEeXHUME TMPOCTOM 3aMeHbl B COOTBETCTBUM ¢
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rpeGoBaHusiMu 11.2.1. Pesynprat 3awngposanunst A(S) = Yy, Zy) nepenu-
chiBaeTcs B 32-paspsiHbie HAKONMUTENN Ny N Ny, Tak, uTo 3anojsHeHne N

nepenucoiBaercsi B V3, a 3anonHenue N, nepenuceiBaercs B Ny

3.1.4. 3anonuenue Hakonuteas Ny cymMupyercs ro moayno (232—1)
B cymmarope CM, ¢ 32-paspanHoit koHcTaHToi C) U3 Hakonutens Ng,
pe:?mb“raT 3anucoiBaetca B N4 IlpaBuna cyMMHpOBaHMs 1O MOAYJIO
(232—1) npuseneHsl B npuioxeHun 4. 3anonHeHWe Hakonurtesst N3
cyMMUpyeTcsi o Moaynio 232 B cymmatope CMy B 32-pa3psiiHO# KOH-
ctanToit C; M3 HakonuTeas Ns, pe3ynbTaT 3anvcbiBaeTcst B V3.

w (1)

T (r k)

Yepr. 3

3anonHenue Ny nepenucoiBactes B Ny, a 3anonHeHue Ny NEpENUCHI-

BaeTca B V5, Npu 3TOM 3anojiHeHue N3, N4 coxpansiercs.
3anoanenne Ny u N, 3aiiMdposbiBaeTcst B pCKUME NPOCTON 3aMEH b

B COoOTBeTCTBUM ¢ TpeGoBaHusiMu n.2.1. IlonydeHHoe B pe3ysbTaTe 3a-
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wudpoBaHuus 3anonHenue Ny, N, obpasyer nepbiit 64-pa3psiaHblit 610K
ramMmsl Wwiudpa /D, KoTopblit cyMMupyeTcs nopaspsuiHO 10 MOAYJIO 2 B

cymmatope CMs c nepBbiM 64-paspsiiHbIM 6J10KOM OTKPLITBIX AAHHBIX

T =AY, &), ... 43, 4.

B pe3ynbTraTe cyMMHUpOBaHUsA noayyaetcst 64-pa3psaaHbii 610K 3aiuund-

DOBAHHbIX JAHHbIX
T = e, D, . <), 4

3Hauenue 1( 6ioka T sapnsiercs pe3yabTaToM CyMMUPOBAHUSA MO MOAYJIIC
2 B CM5 3nayenus £ naGnoka T'{) co 3naueHunem 1-ro paspsiia Ny, 3HadeHue
) 6noka T'{) sipnsiercsi pe3yabTaTOM CyMMUpPOBaHUs 110 Moayaio 2 B CMs
3HaueHus ¢ (D us 6roka T'f) co 3HayeHuem 2-ro paspsina V| v T.L.. 3Ha4YeHuUe
i) Giioka T'() apnsiercst pe3yasTaToM cyMMUpoBaHMs 110 Monyiiio 2 B CMs
3HayeHus ¢y u3 onoka T co 3HaueHuem 32-ro paspsina N,.

3.1.5. Insa noavdyeHust cuepyioinero 64-paspsifiHoro OJIOKA FAMMbI
ummbpa I'D sanonHenue Ny cyMmupyetesd no moayiio (23¢4—1) 8 cymma-

TOpe CM43 c KoHcTtaHTOM C; U3 N, 3anosiHeHue N3 cyMMHUpyeTcs Mo
MozyJio 232 B cymmarope CM; ¢ koncrantoit C; us Ns. Hosoe 3anosnne-
Hue N3 riepenucoiBdaeTcd B Ny, a HOBOE 3dlI0JIHEHUE Ny riepernuchiBaeTCs
B N7, npy 3ToM 3anoaHeHue Ny u Ny coxpaHsercs.

3anonHenne Ny u N, 3aliIMDPPOBLIBAETCH B PEXXUME [1POCTON 3aMEH bl
B COOTBETCTBUU ¢ TpeOGobaHusiMu n.2.1. ITonyueHHOE B pe3ysbTaTe 3a-
tingpoBaHusd 3anoiHenune Ny, N, obpasyet Bropoit 64-paspsaHbiit 010K
rammbl tMdpa {2, KoTopblii CyMMUpYeETCst NOPa3psLiHO (10 MO0 2 B

cyMmaTtope CMs co BTOpbIM 6J10KOM OTKPBITHIX IAHHbIX T AHAJiDI MMHO

BbipabateiBaloTcsi 60ku raMmsel wudpa 1P, Y . | I'M y sammdpo -
BbIBAIOTCS OJI0OKU OTKpbITbIX AaHkbix T8, T, .. , TP, Ecau mnuHa
nocnenHero M-ro 610ka oTKpbITbIX AaHHBIX T MeHbuie 64 OUT, TO U3
nocaeaHero M-ro 6ioka ramms! twindpa "M s 3a1uM¢poBaHKst HCITOJDb-

3yercst TONIbKO COOTBETCTBYIOLHEE YUCITO PA3PAA0B raMMbl LIHMdpa, OCiasib-
HbI€ pa3psilibl OTOPACHIBAIOTCH.

3 1.6. B kaHaz cBa3u unu namsath 9BM nepenaiorcsi cHHXponochLiKa
S 1 610Ky 3a1udpoBaHHbIX AaHHbIX T, T T M)

3.1.7. ¥YpaBHeHue zaiundpoBaHUss UMeeT BUI;

r=a(_ mG,z_®c)erd =rPerd,

i=1...M,
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roe B ' — osnauaer cyMMupoBaHue 32-paspsiIHbIX 3aMOJIHEHMI MO MO-
aynao (232 — 1);
— [10pa3psIIHOE CYMMHUPOBAHHE MO MOAY/IO 2 [ABYX 3aNOAHEHUH;
Y, — conepxumoe Hakonutena N; nocne 3awndpoBaHus i-ro daoka
OTKPbITbIX faHHbIX T

Z; — cofepxumoe Hakonurenss Ny noche 3alu@ppoBaHus i-ro 0J10ka
OTKPBITbIX JaHHbIX T §;

(Yo, 4) = A ().
3.2. PacumdpoBanne 3aum@ppoBaHHbIX JAHHBLIX B peXXMMe raMMHpOBa-
HHUS
3.2.1. Ilpu paciuncppoBaHUHU KPUNTOCXEMa UMEET TOT XK€ BUI, YTO
u npu 3amindposaHuu (cM.uept.3). B K3V BBoasitca 256 6uT Kitoua,
C TMOMOIUBIO KOTOPOro OCyLUeCTBJAANOCh 3alndPpoBaHUE JTAHHBIX
TYH, TY, ..., TM. Cunxponochiika S BBoaAUTCS B Hakonutean N| M

N> v ananoruyHo nn.3.1.2—3.1.5 ocywiecTBasieTcsi MpoLEecC BbIPAaOOTKHU
M 6noxos rammel wmgpa 'V, 'S, .. M. broku 3awndpoBaHHbIX

pavupix T, TG 0 TM™M cyMMHPYIOTCS TOPA3pAAHO MO MoAyJio 2 B

cymmarope CMs5 c 61okaMu ramMmbl ingpa, B pe3yabTare M0J1y4aloTcs
OJ0KHM oTkpbIThiX AaHHbIX TH), T, ..., T, npu 3atom T{® Moxer

colepXaTth MeHblue 64 pa3psanos.
3.2.2. YpaBHeHHe paclundpoBaHUsI UMeeT BUA!

rO=ax_ 8¢,z ®wc)orP=r®er,
i=1+M

f—

4. PEXUM TAMMMUWPOBAHHSA C OBPATHOM CBA3bIO

4.1. 3ammdpoBanue OTKPLITLIX AAHHBIX B pexHMe TaMMHPOBAHMA C
o0paTHO# cBA3bIO

4.1.1. Kpuricrocxema, peanuayouias airopuT™ 3aiumdppoBaHHUs B pexXH-
M€ raMMMpPOBaHHA ¢ 0OpaTHOH CBA3bIO, UMEET BUI, YKA3aHHbII Ha yepT.4.

OTkpbiThie AaHHbIE, pa3buTbie Ha 64-paspsiaHbie 6noku T§D, ... |

', 3a1linppOBLIBAIOTCA B peXUME raMMUpPOBaHUS € 0OOpaTHOM CBA3bIO

[yTeM NopaspsaaHoOro cyMMHUpoBaHUst Mo Moay/ilo 2 B cymMmmarope CMs
c ramMmoit wngpa I, koropas BoipabarbiaetTcst 6J1oKkamu o 64 oura,
r.e. [y = ('Y, r'd, ..., ') rae Monpenensercs 06beMOM OTKPBITBIX

AaHHbIX, ') — j-# 64-paspsaaHbiii 6ok, i = 1+ M. H1ucao ABOUYHBIX
pa3psiaoB B 610ke TV MoxeT 6bIThb MeHbllIE 64.
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— w1,

K¢ | EHH? A

Yepr 4

412. B K3Y ssoasrcs 256 6ut wnoya. Cuuxpornocerika S = (57,
S5, ..., Seq) u3 64 6uT BBOAMTCS B N} U N, ananoruuno n.3.1.2.

4.1.3. UcxonHoe 3anonHenue N; 1 N, 3aminpoBbIBaCTCS B PEXUME
IPOCTON 3aMeHbl B COOTBETCTBUYU ¢ Tpebosanusmu r.2.1. [lonyueHHoc B
pe3ynprate 3aludgpoBaHus sanonHenue N; u N, 00pasyeT 1€pBbiH
64-paspsaiHbin 660K rammel windpa I'{) = A(S), KOTOPbIN CYMMUPYETCS
nopaspsato no moayno 2 B cymmarope CMg ¢ nepsbim 64-paspsiiHbIM
610KOM OTKpPbIThIX MaHHbIX TH) = (D, 1§, .., {4

B pesysubrare noiydaercs 64-paspsiiHbii 610K saliuppoBaAHHBIX JIAH -
HbIX

| | |
71111) = ("‘-‘l”1|r T& ) T%ﬂ))
4.1.4. Bnok 3aiundpoBanHbixX saHHbIX T{}) 0AHOBPEMEHHO SBJIACTCH

TaKXe MCXOOHBIM coctosiHueM N;, N, aia BbIpaboOTKM BTOpOro O0K4
ramMmbl wugpa I'D u no obpaTHON CBI3M 3AMUCHIBACTCA B YKa3aHUDIC
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Hakonutenu. [lpu 3ToM 3Hadenue ) BBoauTca B 1-i1 pasnen NI,
3HayeHue t4!) sBonuTca Bo 2-i paspsan N1 M v.a., 3Hauenue 1) BBoauTco
B 32-i1 paspsin NI, 3HaueHue 14y BBoauTCA B 1-if paspsan N2, 3HaueHue

1§} BBoAMTCs BO 2-i paspsin N2 ¥ T.1., 3HavyeHue t{) BBoANTCA B 32-Y
paspsig N2.

3anonHenue Ny, N, 3aliMdpOBBIBAETCA B peXXUMeE NMPOCTON 3aMEHBI B
COOTBETCTBUU ¢ TpeboBaHMAMHU J1.2.1. Tlonvyennoe B pesynbrate 3awmnd-
poBaHMUsl 3anonHeHue N;, N, obpaszyer Biopou 64-pazpaaHblit OJIOK

raMmbl Wudpa I, KOTOPbIA CYMMHpPYETCst MOPA3PARHO T10 MOAY:0 2 B

cymmatope CMs co BTOpLIM BMOKOM OTKPLITHIX AaHHBIX T §).
BoripaboTka nocaeayrouiux 640koB rammel wndpa I u auwmdposa-
1{H€ COOTBEICTBYIOWMX OI0KOB OTKPBITHIX AdtiHbix 7§ {1 = 3- M) 11ipous-

BOAMTCSL aHasorvuHoe. Ecau pavHa nocieaHero M-ro 6J10Ka OTKPBITbIX
paHubix THY Mmenbuie 64 paspsuioB, ro M3 'Y ycrionb3yercst TOAbKO

COOTBETCTBYIOUIEE HUCNIO PA3PANOB IAMMbL Hiidipa, OCTILHBIC PA3PsLIbI
oT0pPaChIBAKOTCA.
4 1 5. YpaBHeHs 3a1UPPOBAHHSA B PEXKHUME FaMMHPOBAHHUSA ¢ 00par-

HOHU CBSI3ZLK) UMEIOT BUI:

T =A(S) & T =r 0 @1V
T =AM e =1, P er,® 1=2-Mm

4.1.6. B xanan cesizv uam ndMiath IBM nepenatores ciinxponocsiika
S u O6510KH 3amingpoBanbIX qanubx [ T T

VL !

4.2. PacundpoBanue 3aWHPPOBAHHBIX JAHHLIX B PEXKHME TAMMHNOEA-

Hitst ¢ 00paTHONM CBAILIO
4.2.1. Tlpu paciundpoBadm KPUIITOCXEMA UMECT 100 &€ BHI (CM

4yepT.4), 4TOo M (pu 3aiUdpPOBaIHUUA.
B K3Y BBoasitcst 256 6UT TOro xXe Knodd, Ha KOTOPOM OCYILCCTBII-

rock 3attmgposane T TP, .., T Cuuxporiocwiika S BsOUITC,: B
Ay v Ny ananorv e o 3.1 2.

4 2.2 Hcexonnoe 3anonuenune Ny, Ny (CUHXPONOCHITKG .S) 3dlUUPpo-
BLIBACTCH B PeXKUME MPOCTOU I2MEHbI Corflacyo nonpazdeny 2.1, flooy-
YeHHOE B pelyastare 3aiugpoRatus 3anoamneque Ny, N, obdpazyer
nepsbiit 610K rammil wugpa I = A(Y), KOTopblii CYMMRpPYC ICH 1HOPd-
pslHO 110 Moaynto 2 B cymMatope CMs ¢ Ghionom 3aiiupporaHHbin
aaHHbix 7D B peayabrare nofyyaeicst nepeLiii 50K 01 KPLITbIX AdHHbIA

7‘ 6” ur -~



C. 14 TOCT 28147 —89

4.2.3. bnok 3awndpoBaHHbIX JaHHbIX T{)) saBasieTcas UCXONHBIM 3a-
nonHeuueMm Ny, N, ans Bbipabotku Broporo 610ka rammbl wngpa (2.
brok 7T{!) 3anucwiBaetcsi B N, N, B COOTBETCTBMU ¢ TpeGOBAHUSAMMU

Ll
.4.1.4. TlonyyeHnoe 3anonHenue Ny, N, 3alindpoBbIBAETCH B peXUME

[MPOCTOMK 3aMEHbl B COOTBETCTBUH C TpeOOBaAHUAMMU 11.2.1. MONYYEHHDIA B
pe3yabrate 610K 'Y cyMmmupyeTcss nopa3spsiiHo rno Moayiio 2 B cyMMa-

Tope C'Ms co BTOPBIM Gs1okoM 3atndpoBaHHbix AaHHbIX T{2). B peaynb-

TaTe 1oJy4aeTcst 610K OTKPHITHIX JaHHbIX T (2.
AHanorudyHo B Ny, N, nocaeaoBaTenbHO 3anuchbiBaloTcs OJOKH 3a-
g poBaiHbiX aanubix T TG T™M-D pn3 xoropsix B pexume

MPOCTOH 3ameHbl BbipabaTbiBaloTcst 6n0okM rammbl wmdpa 1), 14
™. bnoku rammbl wiKdpa CyMMHUpPYIOTCS NOPa3psiiHO 1O Moaynio 2 B
cyMMatope (Ms ¢ 6nokamu 3aimdpoBaHHbIX AaHHbIX T, TW T,
B PE3YJbTATE MOAYUal0TCsl OIOKM OTKPbITBIX HaHHbIX [, I'EY, ..., T, npu
3TOM [UTHHA nocaeaHero 06Joka oTkpbiThix 4aHHbLIX T (M MOXeET colepXkarb

MeHblle 64 pa3psanoB.
4.2.4. YpaBHeHHUs pacliMdpoBaHHUs B peKMME raMMUPOBAHHUSA C 00-

PAaTHON CBA3bIO UMEKOT BUIL:
1) | — 1 |
r‘V=a@)er) =riPdedri?H
TO=a@-")yerd =r{Peory i=2+m

5. PEXHUM BbIPABOTKM UMHUTOBCTABKH

5.1. dnst obecrieyeHss UMUTO3ALLHUTbI OTKPHITHIX JAHHBIX, COCTOALLUX
U3 M 64-paspsinnbix 6nokoB TH), T@, .., T, M>2, pripabaTbiBaeTcs

OOTMONHUTENBHBIN O/1cK 13 {OUT (MMUTOBCTaBKa #1)). [Npouecc BoipaboTKH
UMHUTOBCTABKH €IMHOOOpA3eH ISl BCeX peXUMOoB LiHdpoBaHUS.
5.2. TlepBblit 00K OTKPBITHIX JaHHbIX

0 =D &Y, .., 439) = (@ 0), & 0), ..., &7 (0), KV (),
B (0), ..., BY Oy

3anuceiBaeTcs B Hakonurenu Ny u N,, npu 3toM 3HaueHue (" = a (" (0)

poauTcs B 1-i1 pa3psa N,;, 3Hauenue 1tV =g (0) BBOANTCH BO 2-H#
paspsia Ny ¥ T.4., 3HayeHue 1§Y =a ¢y (0) BBoautcst B 32-it paspsia Ny;
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3HayeHue 149 = bV (0) BBoauTca B 1-i paspan N, M T.A., 3HayeHue
{0 = b1¢) (0) BBoauTCs B 32-i1 paspsin N,.

5.3. 3anonneHue Ny , N, noisepraetci npeobpasoBaHUIO, COOTBET-
CTBYIOLLIEMY fepBbIM 16 LUKAAM anropuTMa 3aliMGPOBAHUA B PEXKUME

npoctoi 3aMeHbl (cM.nmoapasien 2.1). B K3Y npu 3tom Haxoaurcss TOT
Xe K4, KOTOpPbIM 3auIM@PpoBLIBAIOTCA OJOKH OTKPLITbIX AAHHBIX

TN, T, ..., T™ B cooTBeTCTBYIOLHE OJIOKHK 3a1IMPPOBAHHBIX AAHHbIX
T, TA, . T,

[TonyyeriHoe nocie 16 uukioB padbothl 3anojiHeHHE Ny U Ny, UMEO-

wee By (@D 16, D16, ..., A (16, KA 6, HBV6, ..., BV 6,
cymmupyercss B CMs no sMoaymo 2 co  BTOpbIM  OJIOKOM
TE=@@ 1, ., td)).

Pe3ynbTaT CYMMHpPOBaHMUS

@,V (16)® 1D, 2,(D (16) D ;D , ... a5,V (16)® 1,,®,
b1 (16) ® 135, 5,0 (16) @ 1,,®, ... b3,V (16) @ 16 =

= (@, (0), a,D (0),..., a1 (0), 5, (0), 5D (0)...., 53D (©O))

3aHocuTcst B Ny U N, u noasepraercst npeobpa3’oBaHUI0, COOTBETCTBYH: -
IeMY NepBbIM 16 IIMKJIAM AIropHTMA 3a1LH(pPOBAHUS B peXiIMe NpOCTOi
3AMEHBI.

[TonyueHnHoe 3anondenue Nyu N- cyMMiipyeTcst o CMs 1io Moayax:
2 ¢ tpetbuM GrokoM T u T, imocnenHuit 610k T = (1 (W,
M, 0P, TIPH 10O XONUMOCTH HOITONHEHHBI 10 [OJTHOTO 64-paspsii-
Horo 6/10ka Hy/AsIMH, cyMMupyeTcst B CMq o Monymie 2 ¢ sanc itieHUueM
N, Ny
{aﬁ’“"” (16). aMD (10), ... . Gﬂ"{!*” (16), bﬁ“*”(lé),hgm"-” (15). ..., 4V (16))

Pe3yabTal cyMMHUPOBaAHKS
(a,(M— 1) (16) P II(M): a,\M— 1) (16) @ 1,{™), ., a3™M Y (16) @ 15,7,

bl(M" 1) (16) @fsz(m)'hz(m_ 1) (16) ® "34(“) .- baztmﬂ“ (16) ® I64(M)) =

= (a,™ (0),a,(™ (0), ...,a ™ (©), 5, (0), 5, (0), . .., 6™ (G})

3aHocHTCs B IV, Ny U 3allnppOBBIBAETCS B peXHME NPOCTOR 3aMEHbI [10
nepsbiM 16 uMkiaaM pabotol anropurMma. M3 nosnyueHHOro 3ancjaHeHUs
Hakonurenein Ny u N,

(@™ (16), af (16), ..., &y (16), ™ (16).68" (16), ... , B8P (1(N)
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BbiOUpaeTcst otpe3ok H; (MMUTOBCTABKA) IHHOMK [ OUT:
H) =[5 (16), 57,5 (16), ..., a5 (16)].

Mmutosctaska M, nepenaercs no KaHauy cBsian Wi B namsate OBM
B KOHIle 3amubpoBaHHbIX AaHHbIX, T.e. T\, TD - TM™M },

5.4. TNMocrynusiuue 3auigpoBaHible AaHupte TH, T2 T pac-
LIX(POBLIBAIOTCSA, U3 [MONYYEHHBIX BJOKOB OTKpbITHIX AaHHbIX T, T2,
.., TRV aHanoruyHo 1.5.3 spipabartbiBacTCsI HMUTOBCTABKA #1;, KOTOpas

3aT€EM CPABHUBAETCS C UMUTOBCTABKON M, nonyyeHHOH BMecTe C 3a1ung-
POBAHHBIMU AAHHBLIMHA U3 KaHania cBsI3n WUaM U3 naMath IBM. B cayuae
HecoBIaAeHHS! HMUWTOBCTABOK [1OJIYYEHHBIE OJIOKH OTKPbITbIX HaHHBIX

TM, TP, ..., TH cuuTaoT 10XHBIMA.
Bripabotka uMuroBcTaBku H; (M ;) MOXET MpOU3BOAUTLCA AU NEPEN

3aiudposaHueMm (nocie pacuiugpoBaHUA) Bcero cooOlLUeHUsi, UK ria-
palie/ibHO ¢ 3auiu¢gpoBaHueM (paciuudppoBaHueM) no 6jokamMm. Ilepssbie
OJI0KHM OTKPBITHIX A2HHBIX, KOTOpble YYACTBYIOT B BbIpaDOTKE UMUTOBCTAB-
KA, MOIYT copepXaTb CAyXeOHyi0 MHpopMauuoo (anpecHylo 4acTb, OT-
METKY BPEMEHH, CUHXPOIOCLUIKY U Ap.) U HE 3a1indpOBbIBATHCA.

3HayeHue napaMeTpa / (YMCo ABOMYHBIX pa3psioB B UMHTOBCTaBKE)
ornpeaensiercs AeUCTBYIOIUMMHU KpuntorpadpuyeckuMu TpeOOBaHHUAMM,
npu BTOM{y‘{HTblBaeTCH, YTO BEPOATHOCTb HaBSI3biBAHUSA JIOXKHbIX JaHHBIX
paBHa 27/,

[TPHIOCXEHHE |
Cnpasounoe

TEPMHUHBI, IPUMEHSAEMBIE B HACTOALIEM CTAHOAPTE,
H UX ONNPEAEIEHNA

Tepmun Onpenenerine
AJITOPUTM [To TOCT 19781
['aMmMupoBasiue I1policcc HANOXCHUA Mo onpeleICHHOMY 3aKOHY raM-
Mb! LLIKDPa Ha OTKPBLITHIC JaHHDbIE
'amMMa windpa [lcennocnyyailHan ABOMYHAS NMOCAECNOBATEABHOCTD,
BbipabaTbiBaeMast O 3aJaHHOMY ANrOpUTMY IS 3allHg-
pPOBaHUS OTKPLITHIX AAHKHbIX H paclUH(pOBaAHHA 3aWH-
| POBaHHbIX IAHHBIX
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[podoarxcenue
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TepMuu

Onpenenexue

o ——— —_— R - J— (RS — 1 [ R —_ _— - —.

—_—

I1aHHbIe

3awndpoBaHue ZAHHbLIX

UMuTO321LMTA

UmMutoBCcTaBKA

KaHan cBsa3u
Kniou

Kpuntorpaduueckus
34alliHNTa

Kpuntorpaguyeckoe
npeobpaloBaHue
PacuundpoBKa AaHHbIX

CHHXpPONOCHIAKA

YpaBHeHuUe
32t HPPOBAHUSA

Y paBHeHHC
pacliHppoBaAHA

thidp

L ndgponanne

Mo FOCT 15971

[Mpouecc npeobpa3oBaHnUa OTKPbLITLIX NAHHbIX B 31-
i@ poBaHHbie NpH NoMolluy WwHdpa

3atATa CHCTEMBE WHDPOBAHHOM CBS 3U OT HABS Ibi -
BAHHA JIOXHbIX HAHHbIX

Orpesoxk nHbopmaun GUKCHUPOBAHHON AJTHHBL, NOAY-
4YEHHOH NMo onpeacNeHHOMY MPABHJTY H3 OTKPLITbIX AdH-
HbIX U KJ1K04Ya W 106aBAeHHBIA K 3a1MHPPpOBAHHBIM OaH-
HbIM U1l 0obecrie4eHHA UMHKTO3ALIMKTbI

[1o TOCT 17657

KOHKPCTHOE CEKPETHOC COCTOSIHUE HEKOTOPBIX Napa-
METPOB UINOPHUHTMA KpUNiTorpadpuuecKoro npeobpa3ona-
HUA DaHHbIX. obecneunBanoilce BbIGOP OnHOro npeobpa-
30BAHUNA U3 COBOKYMTHOCTH BCCBOIMOXHDLIX IR AHHOTO
UITOpUTMA Npcobpa3oBaH A

3AWUTY AAHHBIX NIPW TOMOLUU KputiTorpaduieckoro
npeodpa3oBaIHusa JaHHbIX

[1peobpazosanue NaHHBIX AP HIOMOINK K PoBan s
H (M1H) BLIPADOTKH MMUTOBCTABKH

[Ipouecc npeobpaloBanus 32 POBAHHDIA JAHHbIX
B OTKPLITLIC NTPH NOMOILILH LIH(pa

JHAUCHUH UCXONHbIX OTKPLITHIX NTAPAME IPOB AT -
pHTMa KpunTorpadiiccKoro npcobpasoBaHHs

CooTHouwleHne, Bblpaxatouice npoucec obpaloBuHiis
3AWHPPOBAHHDBIX HAHHbBIX U3 OTKPBITHIX AdHHDbIX B pe-
IVABLTATC NPEODPA3OBAHMN  JUNGHHLIX WITOPHTMOM
KpunTorpadpnucixoro npeobpazoBanisl

COOTHOLICHHE, BhIpaXalodice npoiece obpaszoBaiisi
OTKPbITHIX AGHHBIX U3 3AHADPOBIHHLIX J0iHbLIX B PC-
3YALTATE NPCODPAOBAHNN, JAQHHDbIX LITOPHTMOM
Kxpunrorpathuueckoro npcobpazoBaHus

COBOKYIMHOCTL GODATHMBIX NPeodpa 3ORAHA MHO-
XECTBA BO3MOXHDLIX OTKPLITHIX JAHHBLIX HA MHOXECTBO

BOIMOXHLIX 30M(PPOBAHHLIX AaHHBLIX, OCYHICCTBANCMbBIX
10 OHIIPEACNCHHDBIM MPABHUAIM C NTPHMCHCHUEM KIIGUCH

I Ipouecc 3auM@ppoBaHKUs UM PaCIH(PPOBIHHS
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2. Cxema 32-x umxaos 3aumdporarmn 3. Cxema 32-x wmxaoB pacuindposaHns

urnn32-P




rocCrt 2814789 C. 21

4. Cxema anropuima 3anmdposanma
B peXXHMe NPOCTOH 3AMCHLI
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IHTPHITOXEHHAE 4
Cnpasoyroe

ITPABWIA CYMMHMPOBAHMUSA 110 MOAYJIIO 22 N ITO MOIYJIIO (2°*--1)

| [Ba uenwix Yucia a, b, rac 0 < a, b<2' -1, npeacTaBneHHLIC B IBOUUHOM BHAE

a=(a3), Gy, . @), Q). b{bry, by, Dy D
= 231 230, 4 2va,. b=b,, 234b,, 214 b, 2+b
T € a=day, +ay - (h (), 7=0j3; 3 ) 1

L]

23 (onepauus B ) no caeayouemy npasuny

a & b=a+b, ecnu a+hc:2u,
a G b=a+b-23% ecan a+b>2%

CYMMHPYIOTCSt O MOAYIO

rae onepauMa +(—) ectb apupMeTHUECCKAd CYMMA (Pa3HOCTD) JABYX HEAbIX YHCE

2 JlBa uenbix uMcna a, b, rne 0 <a, bh< 237 |, MPEACTJBJICHHBIC B JBOKYHOM BUAE

(h(ﬂ-lz, a_]l, . (1)_, ﬁl)"’ b:(b]:!‘ b'}lu hz, b])!

232—-—l) (onepauus B ') no cneayolucemy npasuny
a@ 7 p=a+b, ccam avb<2?,
a[l ’ b=a+b-2°%+1, eccan a+b=2"

CYMMUDPYIOTCSH MO MOAYMIO (
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