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BBeaeHue

HacTtoawwmn ctaHgapt cogepXuT onucaHme npoLeccoB hOpMUPOBAHNUS U MPOBEPKU INEKTPOHHOW Lnd-
posow noanucu (SUIM), peanmsyemon ¢ uCNnonbL30BaHUEM Onepauuii B rpynne To4ek aNnunTUYeckon KPMBOW,
onpeaeneHHol Had KOHEYHbIM NPOCTbIM NOMEM.

HeobxoanmocTb pa3paboTkM HaACTOSILLEro CTaHgapTa Bbi3BaHa MOTPEOHOCTLIO B peanusauuu anek-
TPOHHOW LUMPOBOI NOANUCKU PA3HON CTENEHW CTOMKOCTU B CBSA3M NOBLILUEHWEM YPOBHS Pa3BUTUSA BbIYUCIIN-
TenbHOW TEXHUKN. CTOWKOCTb 3NEKTPOHHON LM(POBON NOAMUCU OCHOBbLIBAETCH HA CNOXHOCTU BbIYUCIIEHUS
AUCKPETHOro norapudma B rpynne To4YeK ANAUNTUYECKON KPUBOR, a Takke Ha CTOMKOCTU UCNOMb3YeMOW XILL—
pyHkumm no NOCT P 34.11—2012.

Hacroawwii ctangapt paspaboTaH ¢ y4eTOM TEPMUHONOTUU U KOHLENUUA MEXAYHAPOAHbIX CTAaHAAapTOB
NCO 2382-2 [1], NCO/M3K 9796 [2] — [3], NCO/M3IK 14888 [4] — [7] u NICO/M3K 10118 [8] — [11].
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HALULMWOHANBHBIN CTAHOAPT POCCUMNCKOWNW SGEQLEPALUUMN

MHdopMaLMOHHaA TeXHOnorus
KPUNTOMPA®PUNYECKAA SALLMTA MHPOPMALIMA
Mpouecchbl hopMMpOBaHMA U NPOBEPKU ANEKTPOHHON LU POBOI noanncu

Information technology. Cryptographic data security.
Generation and verification processes of electronic digital signature

Dara BBeaeHua — 2013—01—01

1 O6nacTb NnpuMeHeHus

Hacroswuii ctaHaapT onpeaenseT CXemy anekTpoHHou uudposon nognucu (AUIM) (nanee — undpo-
Bas NoANUCh), NpoLeccsl (POPMUMPOBAHUA U NPOBEPKU LMMPOBON NOANUCK NOA 3a4aHHbIM COoobLIeHneM (Ao-
KYMEHTOM), nepeaaBaembiM NO HE3ALUULLEHHbIM TENIEKOMMYHUKALMOHHBIM KaHanam obLLero noNnb3oBaHus B
cuctemax 06paboTkm MHOPMaLMKU PA3NTMYHOTO Ha3HAYEHUS.

BHeapeHue uMdpoBoin NognuCKU Ha OCHOBE HACTOALLEro CTaHAapTa MoBbILLAET, MO CPABHEHUIO C paHee
OeWCTBOBABLUEN CXeMOW LMpOBOM NOANMCHU, YPOBEHb 3aLUMLLEHHOCTU nepeaaBaeMbix COOOLIEHUI OT noa-
[AENOK U UCKaXKEHWIA.

Hacrosawumit ctaHaapT pekoOMeHAYeTe NPUMEHSTL NPU CO3AaHWUK, AKCnnyaTauum U MOAEPHU3aUUKN Cu-
cteM 06paboTku nHdopmauun pasnUYHOro Ha3Ha4YeHus.

2 HopmatuBHbIe CCbINIKU

B HacToAILEeM CTaHAapTe UCMONb30BaHA CCbINKA Ha CNeayIoLLmnii CTaHaapT:
MOCT P 34.11—2012 WHdopmauuoHHas texHonorua. Kpuntorpaduueckaa sawmta uHdopmauuu.
DyHKUMSA XSLIMPOBAHUSA

MpuMeyaHue —Ipu NoNb3oBaHMM HACTOSILLUM CTaHAapTOM Lieriecoobpa3Ho NPoBepUTE JeCTBUE CChINMOYHBIX
CTaHAapToB B UH(POPMALMOHHO cucTeMe 06LLEro Nofb3oBaHUs — Ha ouLUManbLHOM caiiTe defeparbHOro areHTCTBa Mo
TEXHUYECKOMY PErynMpPOBaHUIO U METPONOTUK B cETU MHTEPHET UMK MO eXerofHOMY WHOPMaLMOHHOMY yKka3saTenio «Ha-
LMoHanbHble CTaHAapThI», KOTOPLIiA OMyGNMKOBaH No COCTOSIHUIO Ha 1 sIHBapA TeKyLLEero roaa, U No BeINyckaM eXxeMecsiy-
HOro MHopMaLMOHHOrO yka3aTens «HavuuoHarbHble cTaHAapThI» 3a TEKYLUIA rod. Ecnn 3ameHeH cebinoyHbliA cTaHaapT,
Ha KOTOpblii AaHa HeAATUPOBaHHasi CChINKa, TO PEKOMEHAYETCS UCTONb30BaTb AEUCTBYIOLLYIO BEPCUIO 3TOrO CTaHAapTa
C YYETOM BCEX BHECEHHLIX B JaHHYl0 BEPCUI0 U3MeHeHWIA. Ecriu 3aMeHeH CChINOYHbI CTaHAapT, Ha KOTopLIi JaHa JaTu-
poBaHHaA ccblfika, TO PeKOMEHAYETCA UCMONb30BaTb BEPCUIO 3TOMO CTaHAApTa € yKa3aHHbIM BhILLE FO0OM YTBEPXKAEHUSA
(NpuHaTUA). ECnn nocne yTBepXAEHMSA HACTOSLLEro CTaHAapTa B CChINOYHLIA CTaHAapT, Ha KOTOpLIA AaHa AaTMpoBaHHas
CChINKa, BHECEHO U3MEHEHUe, 3aTparuBaloLLee MoNnoXeHWe, Ha KOTOpOe JjaHa CCbinka, TO 3TO NONoXeHUe pekoMeHyeTcs
NpUMeHATL 6e3 yyeTa JaHHOTO 3MeHEHUS. Ecrnn cChbiNoYHbIN cTaHapT OTMeHeH 663 3aMeHbl, TO NONoXeHUe, B KOTOPOM
JlaHa ccbifika Ha Hero, peKoMeHAYeTCA NMPUMEHSITL B YacTy, He 3aTparuBaroLLeit 3Ty CCbinky.

3 TepMmuHbI, onpeaeneHns U 0603HavYeHUA

3.1 TepMuHbI U onpeaeneHus

B HaCTOSALLEM CTaHAapTe NPUMEHEHBI CNEAYIOLLUE TEPMUHBI C COOTBETCTBYIOLUMMU ONPEAENEHNAMM.

U3panue ocpuumnanbHoe
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3.1.1

pononHeHue (appendix): Ctpoka 6ut, hopmupyemas n3 uupoBoin NOANUCU U MPOU3BOSbHOIO TEKCTO-
BOrO Mors.
[MCO/M3K 14888-1:2008 [4]]

31.2

KoY nognucu (signature key): SnemeHT CeKPETHLIX AaHHbIX, cneunduyHbIn Ana cybbekTa n UCnonb-
3yEeMbII TONbKO AaHHLIM CyObLEKTOM B npouecce hopmMupoBaHusi LMdpoBOi NOAMNUCH.
[MCO/M3K 14888-1:2008 [4]]

3.1.3

KInoYv npoBepku nognucwm (verification key): SnemeHT gaHHbIX, MaTEMATUYECKN CBA3AHHLINA C KNKOYOM
noANnCK 1N UCMOoJSIb3yeMblin NPOBEPSIOLLEN CTOPOHON B NPOLIECCE NPOBEPKM LIMPPOBON Noagnucu.
[MCO/M3K 14888-1:2008 [4]]

3.1.4

napametp cxembl UM (domain parameter): OneMeHT gaHHbIX, OOLWMIA ANA BCEX CYOBLEKTOB CXEMbI
LUMPOBOI NOANUCHU, M3BECTHbIN UK AOCTYMHbIA BCEM 3TUM CybbekTam.
[MCO/M3K 14888-1:2008 [4]]

3.1.5

noanucaHHoe cooGueHue (signed message): Habop anemMeHTOB AaHHbIX, COCTOSALLMIA U3 COOOLLIEHUA
1 AOMNOSIHEHUA, SBNSIOLLErOCH YacTbio COODLLEHUS.
[MCO/MO3K 14888-1:2008 [4]]

3.1.6

nocnenoBaTesibHOCTb NceBAOCHYYaNMHbIX Yucen (pseudo-random number sequence): Mocnegosa-
TENbHOCTb YMCEN, NOJNyYEHHASA B PE3yNnbTaTe BbINOSIHEHUSI HEKOTOPOrO apuPMETUYECKOTO (BbIMUCIUTENBHO-
ro) npouecca, ucnonb3yemMasa B KOHKPETHOM Cry4ae BMECTO NOCNEA0BATENLHOCTU ClyYaiHbIX YNCEN.
[MCO 2382-2:1976 [1]]

317

nocrieqoBaTesNibHOCTb CllyYanHbIX Yncen (random number sequence): lNMocnegosarensHOCTb YUCENT,
KaXk0e M3 KOTOPbIX He MOXET ObITb NpeAcka3aHo (BbIMUCIEHO) TONMbKO HA OCHOBE 3HAHWA NMpPeALLECTBYIO-
LLMX eMY YMCEN JaHHOI NocneaoBaTensHOCTH.

[MCO 2382-2:1976 [1]]

3.1.8

npouecc npoBepku nognucu (verification process): Mpouecc, B ka4eCTBE UCXOAHbIX AAHHLIX KOTOPOro
MCMONb3YIOTCS NOANUCAHHOE COOBLLEHNE, KIOY NMPOBEPKU NoanucK U napameTpbl cxembl SLUM, pesynbra-
TOM KOTOPOIFO SBMNSIETCS 3aKSovYeHue 0 NPaBuIibHOCTU UK OLUMBOYHOCTM LMchPOBOI NOANUCHK.

[MCO/M3K 14888-1:2008 [4]]

31.9

npouecc popmupoBaHma noanucu (signature process): lNpouecc, B Ka4eCTBe UCXOAHbIX AaHHbIX KO-
TOPOro UCNONb3YITCH COOBLLEHNE, KNOY NOANUCU 1 napameTpbl cxeMbl SLUMM, a B pesynbtate dopmupyercs
umdppoBast NnoaNUCH.

[MCO/M3K 14888-1:2008 [4]]

3.1.10 cBugetenbCcTBO (Witness): dNemMeHT AaHHbIX, NPEACTaBNAILWMIA COOTBETCTBYOLLEE AoKa3a-
TeNbCTBO A0CTOBEPHOCTU (HE4OCTOBEPHOCTI) MOANMUCH NPOBEPAIOLLEN CTOPOHE.
311

crnyyanHoe yucno (random number): Yucno, BbIOpaHHOE 13 onpeaeneHHoro Habopa uncen Takum 00-
pa3om, UYTO KaXkgoe YUKnCro U3 JaHHOro Habopa MoXeT ObiTb BbIOPaHO ¢ 0AUHAKOBOI BEPOATHOCTLIO.

[MCO 2382-2:1976 [1]]

3.1.12

coobweHue (message): CTpoka GUT NPON3BOSILHOW KOHEYHON ANMHBbI.
[MCO/M3K 14888-1:2008 [4]]
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3.1.13

xaw-kopf (hash-code): CTpoka OuT, SBNSIOLLIAACA BbIXOAHbLIM PE3YNbTaTOM X3LL-(DYHKLMW.
[MCO/M3K 14888-1:2008 [4]]

3.1.14

xaw-dyHkuus (collision-resistant hash-function): ®yHkuma, otoGpaxarowasa cTpoku 6UT B CTPOKN Out
PUKCMPOBAHHOW ATNWHBI U YAOBNETBOPSIOLLASA CrEAYIOWUM CBONCTBAM:

1) N0 AAaHHOMY 3HAYEHMIO (DYHKLIMKU CRIOXHO BbIYMCAIMTb UCXOAHbIE AAHHbIE, OTOBpaXaemble B 3TO 3Ha-
YeHue;

2) ANA 3a4aHHbIX NCXOAHBIX AAHHBIX CIIOKHO BLIYUCIUTL APYIUe UCXOAHbIE AaHHbIe, OTOOpaXaeMble B
TO e 3Ha4YeHune ykuum;

3) CNOXHO BLIMUCAINTD KaKYIO-NMMOO Napy UCXOAHbIX AAHHbIX, OTOOpaXXaeMbIX B OAHO U TO XKe 3HaYEeHHe.

[MCO/MO3K 14888-1:2008 [4]]

MpuMmedyaHus

1 MNMpuMeHuTenbHO K 06rnacTn aneKkTpoHHON LdpoBOi NOANUCH CBOWCTBO MO NepevnucneHnto 1) nogpasyMeBaer,
YTO MO M3BECTHOW 3NEKTPOHHOIA LMdpoBOi NOANNCU HEBO3IMOXHO BOCCTAHOBUTL UCXOAHOE COOBLLEHUE; CBOWCTBO MO
nepeyncrieHnto 2) nogpa3yMeBaeT, YTo ANA 3afaHHOro NofnucaHHoro coobuweHus TpyaHo nogobparts agpyroe (danbeu-
drumpoBaHHOe) coobLeHne, uMetoLLiee Ty e 3MeKTPOHHYIO Liud poByIo NoANUCh; CBOWCTBO NO NepevucrieHuio 3) noapa-
3ymeBaeT, YTo TpyAHo nofobpark Kakyro-nubo napy coobLEeHUA, UMEIOLLIUX OAHY U TY e NOANUCH.

2 B HacTofilleM cTaHAapTe B LENsAX COXpaHeHWs1 TEPMUHONMOMMYECKOW NPEeeMCTBEHHOCTU C AEeWCTBYHOLLUMU
0Te4YeCTBEHHLIMU HOPMaTMBHBEIMU JOKYMEHTaMu U onybnMkoBaHHbLIMU HaYYHO-TEXHUHMECKUMU U3[aHUSMU YCTAHOBMEHO,
YTO TEPMUHbLI «X3LLI-PYHKLUAR, «KpunTorpaduyeckas X3sL-pyHKLUUA», «PYHKUNA X3WUPOBAHUA» U «KpUnTorpadpuyeckas
PYHKLMA X3LIMPOBaAHUS» SBMSIOTCA CUHOHUMaMM.

3.1.15

[3nekTpoHHasa undposas] noanuck (signature); SLM: Ctpoka OuT, Nnony4yeHHaa B pe3ynbsrare npo-
yecca popmMupoBaHus NOAMNUCK.
[MCO/M3K 14888-1:2008 [4]]

MpumedaHuna

1. CTpoka 6uT, SBnsLWwascs NoAnUCbIo, MOXET UMETb BHYTPEHHIOI CTPYKTYPY, 3@BUCALLYIO OT KOHKPETHOIO Mexa-
HU3Ma POPMUPOBaHUS NOAMUCH.

2. B HacToslleM cTaHAapTe B LENsAX COXPaAHEHWS TEPMUHOMOrMYECKOW NPEeeMCTBEHHOCTU C AEWCTBYIOLMMU
0Te4YeCTBEHHbIMW HOPMATUBHBIMU AOKYMEHTaMU 1 ONyBnNUKOBaHHBIMU HayYHO-TEXHUYECKUMW U3 aHUAIMU YCTAHOBNEHO, YTO
TEPMUHbLI «3NEKTPOHHASA NOANUCEY, «LMppoBas NOANUCHY U «3INEKTPOHHARA LUMPOoBas NOANUCE» SBNAIOTCA CUHOHUMaMMU.

3.2 O603HayeHun

B HacTOSAILLEM CTaHAapTe NPUMEHEHbI CrneayioLne 0603HaYEeHUS:

7 — MHOXECTBO BCEX [1BOMYHbIX BEKTOPOB ANUHON | OUT;

v* — MHOXECTBO BCEX ABOMYHbIX BEKTOPOB NPOU3BOSIbHON KOHEYHON ASNUHBI;

Z — MHOXeCTBO BCEX LIeNnbIX YNCcen;

p — nNpocTOe Yucrno, p > 3;

Fp — KOHEYHOe MpPoCTOoe nore, npeacrasnsemMoe Kak MHOXXeCTBO U3 p uenbix umcen {0,1, ... , p—1};
b(mod p) — MUHMManNbHOE HEeOoTpULATENbHOE YUCNO, CPaBHMMOE C b N0 MOAYNIO P;

M — coobLeHune nons3osartens, M e V*;

(hy || hy) — KoHKaTeHauusi (0GbeAnHEHUE) ABYX ABOUUHbIX BEKTOPOB;

ab — KO3 PULMUEHTbI ANNIUNTUYECKON KPUBONA;

m —  NOPAAO0K rpynmnbl TOUEK INAMNTUYECKON KPUBON;

q —  NOpPAAOK NOArpynnbl rpynnbl TOMEK SMMUNTUYECKON KPUBOM;
o} — HyneBas TOMKa aNNMNTUYECKOW KPUBOWA;

P — TOYKa AMMMNTUYECKOW KPUBOM Nopaaka q;

d —  LEenoe Yncno — KoY NoAnucy,

Q — TO4Ka 3NNUNTUYECKON KPMBOW — KMIOY NPOBEPKN NOANUCH,;
C — uudpposas nognucb noa coobeHnem M.
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4 O6wue nonoxeHus

O6buwenpusHaHHasa cxema (moaens) uudposon nognucu (cM. NCO/M3IK 14888-1 [4]) oxBaThIBaeT cne-
AyloLme npouecchbl:

- reHepaums Knioyein (Noanucu U NPOBEPKU NOANUCH);

- bopmupoBaHue NOANUCH;

- NpOBepKa NoANUCH.

B HacToswem craHaapTe npouece reHepaumu knoven (noanucu U NPoBEPKU NOAMUCU) HE PACCMOTPEH.
XapakrepucTuku U cnocobbl peanusaummn AaHHOTO nNpouecca OnpeaensiioTCA BOBNEYEHHbIMU B HEro CyObek-
Tamu, KOTOpble YCTaHaABNUBAIOT COOTBETCTBYIOLUME NAapPaMETPbl N0 B3aMMHOMY COTMacOBaHUIO.

MexaHu3M umdpoBoi nognucu onpeaenserca NOCpeaAcTBOM peanu3auum AByX OCHOBHBLIX NPOLECCOB
(cMm. pasgen 6):

- (hopmupoBanue nognucu (cMm. 6.1);

- npoBepka noagnucu (cMm. 6.2).

LiucdbpoBas nognuch npegHasHayeHa ans ayTeHTudUKauum nuua, nognucasLuero SNeKTPOHHOe COo06-
wenune. Kpome T0ro, ucnonb3osanue LM npegocraBnseT BO3IMOXHOCTb 0BECne4YuTh Cneaytolme CBOMCTBa
npu nepegadve B CUCTEME NOANUCAHHOIO COOBLUEHUSA:

- OCYLLIECTBEHNE KOHTPOSS LIENOCTHOCTM NepeAaBaeMoro nognucaHHoro coooLeHus;

- AoKasaTenbHOe NOATBEPXAEHNE aBTOPCTBA NULA, NOANMCABLLENO COObLLIEeHue;

- 3awwmTa coobLLEeHNA OT BO3MOXHOIM NoAAEnKy.

Cxematndeckoe npeacraBsneHme noAnMCaHHOrO COOOLLEHUS NOKA3aHO HA PUCYHKE 1.

JononHeHve
A

CoobleHne M Lindposas noanumchk § TekeT

PucyHok 1 — Cxema nognucaHHoro coobLyeHuns

Mone «TekCT», MOKa3aHHOE Ha AAHHOM PUCYHKe U aononHsiowee none «Ludposas noanmcb», MOXET,
Hanpumep, coaepatb MAeHTUUKATOPLI CyObekTa, NoANUCABLLEr0 COOOLLUEHUE, /MU METKY BPEMEHU.

YCcTaHOBNEHHas B HACTOsILLEM CTaHAapTe cxema LudpoBoi NoANUCH JOIMKHA ObiTb peanu3oBaHa ¢ uc-
nosib30BaHMEM OnepaLuii rpynnbl TOYEK INAUNTUYECKON KPMBOW, ONPEAEneHHON Haj KOHEYHbIM NPOCTLIM Nno-
nem, a TaKke Xaw-PYyHKUUN.

KpunTtorpaduueckasi CTONKOCTb AAHHON CXeMbI LMd)POBON NOANUCU OCHOBLIBAETCA Ha CNOXHOCTU peLue-
HUS 3aJa4n AUCKPETHOIO NorapucbmMmUpPOBaHKUA B FPYNNE TOYEK INUMTUYECKON KPMBON, a Taloke Ha CTONKOCTH
MCMONb3yeMOit X3LU-pyHKLMU. ANTOPUTMbI BbIMUCNEHUS X3LU-hYHKLMK ycTaHoBneHbl B FOCT P 34.11—2012.

MapameTtpbl cxembl LppoBoI noagnucu, Heobxoaumble ans ee HOPMUPOBAHUA U NPOBEPKK, onpeae-
neHbl B 5.2. B HacTosiwiem craHgapre npeaycMoTpeHa BO3MOXHOCTb BbiOopa OAHOr0 U3 ABYX BApWUaHTOB
TpeboBaHui kK napameTpam.

Hacrosilumit crangapt He onpeaenseT npouecc reHepauuu napaMeTpoB CxeMbl LUdPOBOW NOANUCK.
KoHKpeTHbIi anroputm (cnoco6) peanusaumu 4aHHOIO Npouecca onpeaensieTca cydbekrammu cxemsl Ludpo-
BOI noanucU ucxoast U3 TpeboBaHui K annapaTHO-NPOrPamMMHbLIM CPEACTBAM, PEANU3YIOWUM 3NEeKT POHHDIN
JOKYMeHTO0060pOT.

Linchposasi noanuch, NpeAcTaBrieHHas B Buae ABOMYHOrO BEKTOpa AnuHou 512 unu 1024 6uta, goniHa
BbIYUCNATLCA C MOMOLLLIO ONPeAEeNneHHOro Habopa nNpaBui, U3NOXEHHbIX B 6.1.

HaGop npaBun, no3BonsioLmUx NPUHATL NMGO OTBEPrHYTb LMdPOBYIO NOANUCL NOA NOMYYEHHLIM CO-
obLeHneM, yCTaHOBIEH B 6.2.

5 MaremaTunueckue o0bLEeKTbl

[na onpeaenexus cxeMbl LM poBoi nognucu HeobxoauMo onucarb 6a30BbIE MaTemMaTnyeckne 0obek-
Tbl, UICNONb3yeMble B NpoLeccax ee opMMpOBaHMA U NpoBEPkn. B faHHOM pasaene yCcTaHOBMEHbl OCHOBHbIE
maremarudyeckue onpeseneHust u TpeboBaHnsa, NpeabABseMble K mapamMeTpam CxemMbl LM poBoI NOANUCH.

5.1 MaremaTuuyeckue onpeneneHua

3nNnunTU4eckon KpUBoW E, onpeaeneHHON Haj KOHEYHbIM NpPOCTbiM Nonem Fp (roe p > 3 — npocroe
4YMCNO), HA3bIBAETCA MHOXECTBO Nap uucen (X, y), X, y € Fp, YAOBNETBOPAIOLNX YPABHEHUIO

4



roCT P 34.10—2012

y2= x3 + ax +b (mod p), M

rae a, b e Fp 1 483 + 27b% He CPABHUMO C HYNEM MO MOZYMIO P.
MHBapMaHTOM SnNnMNTUYECKON KPUBOM Ha3blBAETCA BEnnunHa J(E), yaoBNeTBopAIOLAA YPaBHEHUIO

3

J(E)=1728 5 (modp). @

4a° +27b

Mapsl (X, ¥), rae x, y — aneMeHTbl nons FP, yAOBMNETBOPAIOLLME ypaBHeHUO (1), Ha3bIBAKOTCA «TOYKaMK
SNAUNTUYECKON KPUBOW E»; X U y — COOTBETCTBEHHO X- U y-KOOPAUHATaMU TOUKN.

Touka annunTUYecKkon kpnusoi o6osHavaercs Q(x, ¥) unu NpocTo Q. [IBe TOYKM SNMMNTUYECKON KPUBON
paBHbl, €CIIM PaBHbl X COOTBETCTBYIOLLNE X- U Y-KOOPAUHATHI.

Ha MHOXeCTBE BCEX TOYEK SNNUNTUYECKON KPUBOM E onepaumio CroxeHnuss 0603Ha4aloT 3HAKOM «+».
[ns aByx NPOU3BONbHBIX ToUEK Qq(Xy, ¥4) N Qx(Xo, ¥o) SMNUNTMYECKON KPMBON E paccmaTtpuBaloT HECKONbKO
cry4aes.

Ons Tovek Q; 1 Q,, KOOPANHATBI KOTOPbIX YAOBMNETBOPSIOT YCMOBUIO X4 # X5, X CYMMOM Ha3blBaeTcs

To4Ka Qz(X3, ¥3), KOOPANHATBLI KOTOPO ONPEAENsIoTCs CPaBHEHUAMU
X5 =A% — X{ — X, (modp),
©)
¥3 = M(x1 - X3) - y4(modp),

e A= ivz—y1(modp)_
X9 — X1
Ecrnu BbINOMHEHbI PABEHCTBA X = Xp U Yy = ¥, # 0, TO KOOPAMHATLI TOUKN Q3 ONPEAEnsIoTCs CreayowmM
obpasom:

X3 = A2 —2x;(modp),

@
¥3 =A(x —x3)~y;(modp),
3x?+a
rae A = ———(modp).
2y, ( )
Ecnu BbINOMHEHbI YCHOBUSA X, = X, U y; = = Yo(mMod p), TO Cymma Touek Qq n Q, Ha3bLIBAETCS HYIEBOI

To4kol O Bes onpeaeneHus ee x- n y-koopanHar. B aToM criyyae Touka Q, HasbiBaeTCA OTPULIAHNEM TOYKK Q.
Onsi Hynesou To4KkM O BbIMNOSNHEHLI PABEHCTBA

Q+0=0+Q=Q )

roe Q — Npou3BOSibHAsA TOUKA AMIMMTUYECKOW KPMBOW E.

OTHOCUTENbBHO BBEAEHHON ONepaLmm CIOXEHUSI MHOXECTBO BCEX TOYEK NUNTUYECKO KpuBon E Bme-
CTe C HyneBoii TO4KOW 06pasytoT KOHeUHYI0 abenesy (KOMMYTaTUBHYIO) rpynny nopsiaka m, ans KOToporo Bbl-
MONHEHO HEPaBEHCTBO

p+1-2Jp <m< p+1+2p. ©®)

Toyka Q Ha3bIBAETCA «TOYKOM KPAaTHOCTU K», UNN NPOCTO «KPATHOW TOUKOW IMNMNTUYECKON KPUBOHA Ex,
€CNn AN HEKOTOPOW TOYKM P BbINONIHEHO PABEHCTBO

Q=P+---+P=kP. @
k

5.2 NapameTpbl UM pPOBOI NoaANUCH

MapameTtpamu cxembl LUPOBOIM NOANUCU ABNAIOTCA:

- IPOCTOE YUCIO P — MOAYNb ANIIUMTUYECKON KPUBON;

- anmnTuyeckas kpueas E, 3agaBaemas koadpduuueHtamm a, b e F,;

- LIenoe Yncno m — nopsaaokK rpynnbl TOYEK ANAUNTUYECKON KPUBOWN £;

- NPOCTOE YNCNO g — MOPSAOK LMKITMYECKOW NOAMPYNNbI FPYNNbl TOYEK SNNUNTUYECKON KpUBON E, Ans
KOTOPOrO BLINOSIHEHBI CREAYIOLLUE YCNOBUS:
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{m:nq, neZ nx1

254 256 2508 512 ; ®

<g< nnm <g<

- ToYKa P+ O annuNTUYECKO KpMBOW E, C KoopAuHaTamu (xp, yp), yAOBMETBOPAIOLLAA paBeHcTBy gP = O;

- X3W-pyHkunsa V* — V), otoOpaxatowas coobLieHus, NpeacTaBrieHHble B BUAE ABOMYHbLIX BEKTO-
POB NPOW3BOSIbHON KOHEYHOW ANWHbI, B ABOUYHLIE BEKTOPA ANMHbI | OUT. XaL-(DyHKUUS OnpeaerneHa B
FOCT P 34.11—2012. Ecnn 2254 < q < 2256 10/ = 256. Ecrin 2508 < g < 2512 10 /= 512.

Kaxablii nonb3oBaTenb Cxembl LM poBOI NOANUCH AOIMKEH 00nagaTth NMUYHBIMU KMKOYaMU:

- KMOYoM noanucy — LenbiM YUCNOM d, YAOBMETBOPAOLWMNM HepaBeHeTBY 0<d < g;

- KNKOYOM NPOBEPKU NOANUCU — TOUKOW SMMMNTUYECKON KPUMBOW Q C KoopauHaTamu (xq, yq), YA OBMETBO-
pswoLein paseHcTey dP = Q.

K npuBeAeHHbIM BblLLE NapamMeTpam Cxembl LMpPOBOV NOANMCH NPEABABAAIOT cneayoLue TpeboBaHus:

- OMKHO BbITh BhINONHEHo ycnosue pf = 1(mod @), ana Beex Uenbix t = 1, 2, ... B, rae B = 31, ecrm
2254 < g <2256 1y B= 131, ecnn 2°08< g < 2512;

- AOIMKHO GbITb BbINOSIHEHO HEPABEHCTBO M # P;

- UHBApPWaHT KPUMBOIN AOIDKEH YA0BNETBOPATL yenosuio J(E) # 0 u J(E) = 1728.

5.3 [1BOUYHbIE BEKTOPbI

Ana onpeageneHusa npoueccoB POPMUPOBAHUSA U MPOBEPKU LIMPPOBON NOANUCU HEODOXOAUMO YCTaHO-
BUTb COOTBETCTBME MEXAY LIENbIMU YUCNAaMM U ABOUYHBLIMU BEKTOPAMU ANUHbLI | OUT.

PaccmMoTpum cneayoLmini ABOMYHLIA BEKTOP ANUHOW [ GUT, B KOTOPOM MnagLume GUTbl pacnosioXKeHbI
cnpasa, a crapLumMe — cresa:

h= (4, .., a0, heV, ©)

rae oy, i =0 ,.., /=1 pasHo nuto 1, nubo 0.
Uneno o € Z COOTBETCTBYET ABOUMHOMY BEKTOPY A, €CN BbINOSTHEHO PABEHCTBO

-
o= 02 (10)
i=0
[Ona AByX ABOUYHbIX BEKTOPOB
,71 = (OL,_1, sy ao),
172 =B1s - Bo) @an

COOTBETCTBYIOLMX LieNbIM Yucnam o, u B, onepaums KoHkateHauun (06beanHeHns1) onpeaenseTcs cneayto-
LM o6pasom:

iy 1| Ry = (@ g, oo g, B s Bo). (12)

O6GbeauHeHue npeactaBnaeT coGoi ABOUYHBIA BEKTOP ANWUHONW 2/ OUT, COCTaBNEHHbIH U3 KOMMOHEHT
BEKTOPOB A1y U 1, o

®opmynsl (11) n (12) onpeaensioT cnocod pasdueHns ABOUYHOTO BeKTOpa hy || h, AnuHoN 2] 6UT Ha aBa
ABOUYHbLIX BEKTOPA ANMHOW | OUT, KOHKaTeHaLUein KOTOpbIX OH ABNAETCS.

6 OcHOBHbIE nNpoueccbl

B aaHHOM pasaene onpeaeneHbl npouecchl hopMUPOBaAHUA U NPOBEPKM LUAPOBOI NMOANMCU NOA CO-
obLweHnemM nonb3osaTens.

Ona peanusauun gaHHbIX NPOLECCOB HEOOX0AUMO, UTOBbLI BCEM NMONb3oBaTeENsAM Obinn U3BECTHLI Napa-
METPbI CXeMbl LMPOBOH NOANUCU, COOTBETCTBYIOLME TpeboBaHusam 5.2.

Kpome T0ro, Kaxkablii Nonb30BaTeNb A40SMKEH UMETb KN4 NOANMCU d 1 KoY NMPOBEPKU NOAMUCK Q(xq, yq),
KOTOpbIe Takke AOMKHbI COOTBETCTBOBATL TpeboBaHuam 5.2.

6.1 ®opmupoBaHue LuppoBO Noanncu

Ons nonyyeHus uudpposoii noanueyu nog coobiueHmem M € V¥ HeoOX0AUMMO BbLINOMHWUTL CReayoLLue
aencTeus (waru) no anropuTtmy |

6
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LLar 1 — BbIMMCANTL X3LL-KOA coobLueHus M : h = h(M). (13)

LLlar 2 — BLIMUCANTL LIENOE YUCTIO 0, ABOUYHBIM NPEACTABNEHNEM KOTOPOTO SIBASIETCS BEKTOP N, 1 onpe-
aenutb

e=o (mod g). (14)

Ecnu e =0, To onpegenutb € = 1.
Lar 3 — creHepupoBaTh criyyanHoe (McesaocyyanHoe) Lenoe Yucno K, yaoBneTBopsatoLLee HepaBeHCTBY

0<k<aq. (19)
LLar 4 — BbIYMCAUTL TOUKY INAUNTUYECKON KpuBon C = KP 1 onpeaenuTtb
r=x, (mod g), (16)
rae X, — x-koopauHara Touku C.
Ecnu r=0, To BEpHYTLCS K Liary 3.
LLlar 5 — BblUMCNUTL 3HAYEHUE
s = (rd + ke)(mod g). 17)

Ecnu s =0, TO BepHyTbLCA K wary 3.

LLlar 6 — BbIMUCMUTL ABOUYHBLIE BEKTOPbI/ U S, COOTBETCTBYIOLLME I' U S, U ONPEAENUTL LIMGPOBYIO NoJ-
nuck { = (7|| §) Kak KOHKaTeHaLMIO ABYX IBOMYHbIX BEKTOPOB.

McxXoaHbIMM JaHHBIMUM 3TOTO MPOLECCa SABMATCA KMoy noanucu d u nognucbisaemoe coobwieHue M, a
BbIXOAHbIM pesynbTatoM — LudpoBas nognuce .

Cxema npouecca hopmMupoBaHus LMGPOBOK NOANUCU NPUBEAEHA HA PUCYHKE 2.

6.2 MpoBepka undpoBon noanucu

Onsa npoeepku umcpoBoii noanuck { noa nonyveHHbIM coobyeHnem M Heobxo4MMO BbINOMHUTL Crieay-
owme gencrema (waru) no anroputmy Il:

Llar 1 — no nony4eHHoW noanucu { BbIMUCIUTL Lienble Yucna r u s. Ecnu BbINONHEHbI HEPaBEHCTBA
0<r<gq, 0<s<gq, T0 NepenTun K crneayrowemy wary. B npotTusHom crnyyae nognucb HeBepHa.

LLlar 2 — BbIMMCIIUTb X3LLI-KOA MONYYEHHOr0 coobweHna M:

= h(M). (18)

LLlar 3 — BLIMUCAUTL LIENOE YMCTIO O, JBOUYHBIM NPEACTABNEHNEM KOTOPOTO ABASETCS BEKTOP N, 1 onpe-
aenuTb
e =o(mod q). 19)

Ecnn e =0, To onpegenutb € = 1.
LLlar 4 — BbluMCIIUTL 3HaueHUe v =e~1(mod q). (20)
Lar 5 — BbIMUCAUTL 3HAYEHMA

z, =sv(mod q), z, =-rv (mod g). (21)

LLlar 6 — BbIMMCIIUTL TOUKY SMNMNTUYECKON KpuBoi C =z, P+ z,Q 1 onpegenutb
R =x, (mod g), (22)

rae X, — X-KOOpAuHaTa TO4KM C.

LLlar 7 — ecnu BbINONHEHO paBeHCTBO R = r, TO NOANUCL NPUHUMAETCS, B NPOTMBHOM Cllydae — noanucb
HeBepHa.

McxoHbIMM AaHHBIMKU 3TOTO MpoLecca SABMATCA NoanucaHHoe cooblienne M, umdposas noanuck {
U KN4 NPOBEPKM NoANUCH Q, a BbIXOAHLIM PE3ynbTaTOM — CBUAETENLCTBO O AOCTOBEPHOCTU UMK OLUMGOY-
HOCTWU AaHHOW NMOAMUCHK.

Cxema npouecca npoeepku LnuchpoBoi NOANUCYU NPUBEAEHA HA PUCYHKE 3.
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MexogHble gaHHble
(coobweHne M
1 KoY nognucu d)

Mpouecc hopmupoBaHus

nognucu {

LWar 1 — BblMMcnEHUe xaw-tbyHKLUK

\
Llar 2 — BblMMCIIEHWE O U onpeaeneHue e

\

Lar 3 — BbluucneHue k

!

LUar 4 — BbluMCNEHWE TOUKU ANNTUNTUYECKON
kpuson C = kP, r = x,(mod q)

A

LWar 6 — onpegeneHue undpoBoi nognuck &

Y

BbixogHow pesynbTar
(undpoBas noaNUch)

PucyHok 2 — Cxema npoLecca popMUpoBaHua LM poBoOid nognucu
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NcxonHble aaHHbIe
(undpposan nognucs &,
nony4veHHoe coobiieHue M
M KoY NpoBepku nognvcu Q)

Mpouecc npoBepku
noanucu

Y

LLar 1— BblYMCrIEHME r U S NO NONy4eHHON

nopnucu §
0<r< q Het .
O<s<g Moanuck HeBepHa o
Oa

Lar 2 — BbluMcrieHne xaw-byHKLUn
nony4eHHoro coobweHna M

LLar 3 — BbluMCrieHMe o 1 onpeferneHue e

'

Lar 4 — BluMCneHne v

v

LWar 5 — Bbumcnexve z, u z,

\

LUar 6 — BbiMMCNeHne TOMKN SNNUNTUYECKON
kpueon C = z,P + z,Q v onpepgenexne R

Mopnuce HeBepHa

BbixogHon pesynbtar

(nognuck BepHa) Beixoa 13 npouiecca

NpoBepKu
C OTpULATENBbHLIM
pe3ynbTaTom

PucyHok 3 — Cxema npouecca npoBepku L poBoi nognucu
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MpunoxeHue A
(cnpaBouHoe)

KoHTpoOnbHbIe NnpuMepbl

MprBOAMMBIE HUXKE 3HAYEHWA NapaMeTpoB p, a, b, m, q, P, a Takke 3Ha4YeHUA Krovei NOANUCHA U MPOBEPKU NOANUCK
d n Q peKoMeHAYETCA UCMOSb30BaTh TOSLKO AS1S MPOBEPKN KOPPEKTHON paboThl KOHKPETHOW peanusauun anropuTMos,
OMUCaHHbIX B HACTOSALLEM CTaHdapTe.

Bce yncrnoBble 3Ha4eHUsA NPUBEAEHLI B JECATUYHON U LLIECTHaALATepUYHOA 3anucu. HWKHUIA MHAEKC B 3anucy yuecna
0603Ha4aeT OCHOBaHWe cMCTEMbI cuncneHns. Cumson «\\» 0bo3HayaeT NnepeHoC Yucna Ha HoBYIo cTpoky. Hanpumep, 3anucb
12345\

678904,
499602D2,¢
npefcTaBnsaeT Uenoe vncro 1234567890 B fleCATUMHON U LUECTHAALATEPUYHOA CUCTEMAaX CHUCTIEHUSA COOTBETCTBEHHO.

A1 Mpumep 1

A.1.1 MapameTpbl cxeMbl LudpoBOi NOANUCHU
Ans hopMUpoBaHWA N NPOBEPKN LMK POBOIA NOANUCH JOMKHBI ObITb MCNONb30BaHbI criegyioLue napameTpsl (M. 5.2).
A.1.1.1 Moayne annunTU4YECKOR KpUBON
B naHHOM npumepe napaMeTpy p NPUCBOEHO cneaylollee 3Ha4YeHue:
p = 57896044618658097711785492504343953926\\
634992332820282019728792003956564821041,4
= 8000000000000000000000000000000000000000000000000000000000000431,4
A.1.1.2 KoathprLMeHTbI SnNIUnTUYecKkoin Kpuson
B gaHHOM npuMmepe napaMeTpbl & U b NPUHUMAaIOT cnefylolue 3Ha4YeHus:
a=Ty
a=rg
b = 43308876546767276905765904595650931995\\
942111794451039583252968842033849580414,
b = 5SFBFF498AA938CE739B8E022FBAFEF40563F6E6A3472FC2A514CO0CESDAE23B7E (4
A.1.1.3 Mopagok rpynnbl TOMEK 3NAUNTUYECKOA KpUBON
B AaHHOM NpuMepe napameTp m NPUHUMAET crieayioliee 3HaYeHne:
m = 5789604461865809771178549250434395392\\
7082934583725450622380973592137631069619,
m = 8000000000000000000000000000000150FE8A1892976154C59CFC193ACCF5B3, 5
A.1.1.4 Topag oK LMKNUYecKon NOArpynnbl rpynbl TOYEK 3NAMNTUYECKON KPUBOA
B AaHHOM npuMepe napameTp q NPpUHUMAET Crieayowee 3Ha4YeHune:
q = 5789604461865809771178549250434395392\\
7082934583725450622380973592137631069619,
q = 8000000000000000000000000000000150FE8A1892976154C59CFC193ACCF5B3, g
A.1.1.5 KoadhhULNEHTbI TOYKM SNAMNTUYECKON KPUBOW
B AaHHOM npuMepe KoophWHaThl TOYKU P NPUHUMAIOT Cnefyiowmne 3HaYeHNns:
Xp =249
Xp = 246
y, = 40189740565390375033354494229370597\\
75é73573938990554508069097936521343156628010
Yp = 8E2ABAO0E65147D4BD6316030E16D19\
C85C97F0A9CA267122B96ABBCEATESFCS8, ¢
A.1.1.6 Knto4 nognucu
B AaHHOM NpuMepe cuUTaeTcs, YTO Nonb3osartenb obnagaer creayowum Knio4om nognucy d.
d = 554411960653632461263556241303241831\\
96576709222340016572108097750006097525544,
d = 7TA929ADE789BB9BE10ED359DD39A72C\
11B60961F49397EEE1D19CE9891EC3B28, 5
A.1.1.7 Kniod npoeepkn noanmcu
B AaHHOM MpuMepe cuuTaeTes, YTO Nonb3osartenb obnagaeT Ko4oM NPoBepkn Nognuck Q, KoopauHaThLl KOToOporo
UMeIoT criefytoLime 3HaveHus:
X, = 5752021612617680844363140502333807 1\
176%3010490631363218289674134220660485940310
X, = 7TF2B49E270DB6D90D8595BEC458B5\\
OCg85858A1D4E9B788F6689DBD8E56FD80816

10
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= 17614944419213781543809391940654080\
031%4266204536363926070984785943828676399410
Yy = 26F1B489D6701DD185C8413A977B3\
CBBAF64D1C593D26627DFFB101A87FF77DAg

A.1.2 Npouecc chopmupoBanua LucppoBoil nognucu (anroputm l)

MycTb nocre BbINoNHeHWA Wwaroe 1 — 3 no anroputmy | (cM. 6.1) Bblnu NonyyeHbl CNegyroLwue YNCoBble 3Ha4YEHUS:
e = 2079889367447645201713406156150827013\\
0637142515379653289952617252661468872421,

e = 2DFBC1B372D89A1188C09C52EOEEW\
C61FCE52032AB1022E8E67ECEG672B043EES 4
k = 538541376773484637314038411479966192\\

41504003434302020712960838528893196233395,4
k=77105C9B20BCD3122823C8CFB6FCC\W\
7B956DE33814E95B7FE64FED924594DCEAB3 4

Mpu saTom KpaTHas Touka C = kP uMeeT KoopauHaTbI:

X, =297009809158179528743712049839382569\\
90422752107994319651632687982059210933395,
x. = 41AA28D2F1AB148280CDYED56FEDW
A41974053554A42767B83AD043FD39DC0493 5
¥, = 328425352786846634770946653225170845\
06804721032454543268132854556539274060910,
¥, = 489C375A9941A3049E33B34361DD\W
204172AD98C3ES5916DE27695D22A61FAE46E (4

MapameTp r = x, (Mod q) NpUHUMAET 3HAYEHNE:

r=297009809158179528743712049839382569\\
90422752107994319651632687982059210933395,
r=41AA28D2F1AB148280CD9EDS6FEDW
A41974053554A42767B83AD043FD39DC0493, 5

Mapametp s = (rd + ke)(mod q) NpUHUMAaET 3HavYeHue:

s =57497340027008465417892531001914703\\
8455227042649098563933718999175515839552
s = 1456C64BA4642A1653C235A98A60249BCD6D3F746B631DF928014F6C5BF9C40,4

A.1.3 MNMpouecc npoBepku uucpoBoit noanucu (anroputm Il)

MycTb nocne BeINOMHEHWA Waros 1 — 3 no anroputmy |l (cM. 6.2) Bbinu nonyyeHbl crnegyoLime YUCIOBLIE 3HAUYEHNS:
e = 2079889367447645201713406156150827013\\
0637142515379653289952617252661468872421,

e = 2DFBC1B372D89A1188C09C52EOEEW\
C61FCE52032AB1022E8E67ECEG672B043EES 4

[Mpw aTom napaMeTp v =¢" (mod g) MpPUHUMAaET 3HaYEHHUe:

= 176866836059344686773017138249002685\
6274688308067549671528803657243114571897810

v = 271A4EE429F84EBC423E388964555BB\\

29D3BA53C7BF945E5FAC8F381706354C2,4

MapameTpbl Z; = sv(mod ) 1 Z, = —rv(mod q) NPUHUMAIOT 3HaYEHUS:

z, = 376991675009019385568410572935126561\\
08841345190491942619304532412743720999759,
z, = 5358F8FFB38F7C09ABC782A2DF2AN
3927DA4077D07205F763682F3A76CO019B4F 4
Zy = 141719984273434721125159179695007657\
692466558389728621144999326533336710922144

= 3221B4FBBF6D101074EC14AFAC2D4F 7\

EFAC4CFOFEC1ED11BAE336D27D527665,4

Touka C =2z.P + z,Q VMeeT KoopauHaThI:

X, =2970098091581795287437120498393825699\\
0422752107994319651632687982059210933395 4
X, = 41AA28D2F 1AB148280CDOEDSGFEDW
A41974053554A42767B83AD043FD39DC0493 4
Y, = 3284253527868466347709466532251708450\
680472103245454326813285455653927406091044
¥, = 489C375A09941A3049E33B34361DD\
204172AD98C3ES916DE27695D22A61FAE4BE 14
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Toraa napameTp R = x (mod q) NPpUHAMAEET 3Ha4YeHue:
R =2970098091581795287437120498393825699\\
0422752107994319651632687982059210933395,
R = 41AA28D2F1AB148280CDOED56FEDW
A41974053554A42767B83AD043FD39DC0493 4
MockonbKy BBINONMHEHO paBeHCTBO R =r, TO LM poBas Nognucs NpUHUMaeTcs.

A.2 Npumep 2

A.2.1 NMapameTpbl cxeMbl LudpoBor nognucu
[na copmmpoBaHns 1 NpoBeEpPKM LiNdpoBOiA NOANUCH JOIKHBI BbITE CNONb30BaHbI CreayloLie napameTpbl (CM. 5.2).
A.2.1.1 Mogyrnb annunTUYecKon KpuBom
B AaHHOM NpuMepe napameTpy p NPUCBOEHO CliefytoLlee 3HaveHue:
p = 36239861022290036359077887536838743060213209255346786050\\
8654615045085616662400248258848202227149685402509082360305\\
8735163734263822371964987228582907372403,,
p = 4531ACD1FE0023C7550D267B6B2FEE80922B14B2FFB90F04D4EB7C09B5D2D 15D\
F1D852741AF4704A0458047E80E4546D35B8336FAC224DD81664BBF528BEG3734
A.2.1.2 KoadppuLMeHTEl annunTu4eckon KpuBom
B AaHHOM npuMepe napameTpbl @ U b NPUHUMALOT CrieayoLme 3Ha4YeHUs:
a=Ty
a=T
b = 1518655069210828534508950034714043154928747527740206436\
1940188233528099824437937328297569147859746748660416053978836775\
96626326413990136959047435811826396
b =1CFF0806A31116DA29D8CFAS4ES7EB748BC5F377E49400FDD788B649ECA1ACA
361834013B2AD7322480A89CA58E0CF74BCOES40C2ADD6897FADOA3084F302ADC 44
A.2.1.3 Mopsagok rpynnbl TOYEK SNINMTUYECKOR KPUBOK
B AaHHOM NpuMepe napameTp m NpUHUMaET criegytollee 3Ha4YeHue:
m = 3623986102229003635907788753683874306021320925534678605086546 1\
50450856166623969164898305032863068499961404079437936585455865192212\\
970734808812618120619743,¢
m = 4531ACD1FE0023C7550D267B6B2FEE80922B14B2FFB90F04D4EB7C09B5D2D 15D\
A82F2D7ECB1DBAC719905C5EECC423F1D86E25EDBE23C595D644AAF 187EGEGDF 44
A.2.1.4 Mopsp ok LUKITMHECKON NOArpynnbl rpynnbl TOYEK ANAUNTUHECKON KpUBOIA
B AaHHOM NpuMepe napameTp g NPUHUMAET CneayroLwee sHa4YeHune:
q = 36239861022290036359077887536838743060213209255346786050865461\
50450856166623969164898305032863068499961404079437936585455865192212\\
970734808812618120619743,¢
q = 4531ACD1FE0023C7550D267B6B2FEE80922B14B2FFB90F04D4EB7C09B5D2D 15D\
A82F2D7ECB1DBAC719905C5EECC423F1D86E25EDBE23C595D644AAF 187EGEGDF 44
A.2.1.5 KoapduLMEHTBI TOUKN ANAUNTUHECKON KpUBOIA
B AaHHOM npuMepe KoopAWHaTEI TOYKU P NPUHUMAIOT Crefyiowmne 3HaYeHNns:
Xp= 19283569440670228493993094012431375989977866354595079743570754913077665\\
9268583544106555768100318487481965800490321233288425233583025072952763238\
349357327449
Xp = 24D1 9CC64572EE30F396BFGEBBFD7A6C5213B3B3D7057CC825F91093A68CD762\\
FD60611262CD838DC6B60AA7TEEES04E28BC849977FAC33B4B530F 1B120248A9A 1o
= 22887286933719728599700121555294784163535623273295061803\
1 4499425931 1028603015728141419970722717088070665938506503341523818\\
57347798885864807605098724013854,
= 2BB312A43BD2CE6GE0D020613C857ACDDCFBF061E91 E5F2C3F324470259F3982\\
883AB1 56D77F1496BF 7TEB3351E1EE4E43DC1A18B91B24640B6DBB92CB1ADD371E 4
A.2.1.6 Kniou nognnucu
B naHHOM npuMmepe cyuTaeTcs, YTO Nornb3oBaTerib 0bragaeT cneayoLWmnM KnoMoM noanucn d.
d = 610081804136373098219538153239847583006845519069531562982388135\\
35489060630178225538360839342337237905766552759511682730702504645883\\
7440766121180466875860,,
d = BA6048AADAE241BA40936D47756D7C93091A0E8514669700EE7508E508B102072\\
E8123B2200A0563322DAD2827E2714A2636B7BFD18AADFC62967821FA18DD4,¢
A.2.1.7 Knioy npoBepku nognucu
B naHHOM npuMmepe cuuTaeTCs, YTO Nonb3oBaTenb obnagaeT KN4oM NPpoBepkn nognucn Q, KoopAuHaTLl KOTOPOro
UMeIOT criefytoLme 3Ha4YeHUs:
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X, = 9095468530025365965566907686698303100069292725465562815963\
73965370312498563182320436892870052842808608262832456858223580“
713780290717986855863433431150561,
xq=115DCS809676007B48598D8ABQE740D4C4A85A658E33C181585C320C854621D“
D5A515856D13314AF69BC5B924C8B4DDFF75C45415C1D9DDIDD33612CD530EFE1, g
Y, = 29214572033744256206324497342484154556407008235594887051648958\
37509539134297327397380287741428246088626609329139441895016863758\\
984106326600572476822372076,
K7=37C7CQOCD4OBOF5621DC3AC1B751CFA0E2634FA0503B3D52639F5D7FB72AFD6“
1EA199441D943FFE7FOC70A2759A3CDB84C114E1F9339FDF27F35ECA93677BEEC ¢
A.2.2 Npouecc ¢popmupoBanus uncdposBoit nognucu (anroputm l)
MycTb nocne BbINONHeHUA Wwaroe 1 — 3 no anroputMy | (cM. 6.1) 6b1NK NornyYeHbl cnegyrowue YNCNoBble 3Ha4YEHUS:
e = 2897963881682868575562827278553865049173745197871825199562947\\
41904138895097053666110955349995424873308871974884453896464 12816544\
63513296973827706272045964
e = 3754F3CFACCOE0615C4F4A7C4D8DAB531B09B6F9C170C533A71D147035B0C591\
7184EES536593F4414339976C647C5D5A407ADEDB1D560C4FC6777D2972075B8C 44
k =1755163560258504995406282799211252803334510317477377916502\\
081442431820570750344461029867509625089092272358661268724735168078105417\\
47529710309879958632945 ¢
k = 359E7F4B1410FEACC570456C6801496946312120B39D019D455986E364F 3\
65886748ED7A44B3E794434006011842286212273A6D14CF70EA3AF71BB1AES79F 14
Mpun aToM KpaTHasa Todka C = kP uMeeT KoopauHaTbl:
X, = 24892044770313492650728646430321477536674513192821314440274986373\\
576110928102217951018714129288237168059598287083302842436534530853\\
22004442442534151761462,¢
X, = 2F86FAB0A081091A23DD795E1E3C689EES12A3C82EEODCC2643C78EEABFCACH
D35492558486B20F1C9EC197C90699850260C93BCBCDICS5C3317E19344E173AE36,¢
Yo = 77017388992899183604784479878096044168206263187609613767394680150\
24422293532765176528442837832456936422662546513702148162933079517\\
08430050152108641508310,
¥, = EB488140F7E2F4E35CF220BDBC75AE44F26F9C7DF52E82436BDES0AY1831DA27\
C8100DAA876F9ADCOD28A82DD3826D4DC7F92E471DA23ES5EOEBB3927C85BD6 44
MapameTp r = x (mod q) NpUHMMaET 3Ha4YeHme:
r=24892044770313492650728646430321477536674513192821314440274986373\\
576110928102217951018714129288237168059598287083302842436534530853\\
22004442442534151761462¢
r=2F86FAB0A081091A23DD795E1E3C689EES512A3C82EEODCC2643C78EEASFCAC\
D35492558486B20F1C9EC197C20699850260C93BCBCDIC5C3317E19344E173AE36,4
MapameTp s = (rd + ke)(mod q) NpUHUMaET 3Ha4YEeHUe:
s = 8645232217076695190388492973829369170750237358484315799195987\\
99313385180564748877195639672460179421760770893278030956807690115\\
822709903853682831835159370,
s = 1081B394696FFESE6585E7A9362D26B6325F56778AADBC081COBFBE933D52FF58\
23CE288E8C4F362526080DF7F70CE406A6EEB1F56919CB92A9853BDE73ESB4A 14
A.2.3 MNMpouecc npoBepku uucpoBoit nognucu (anroputm Il)
MycTb nocre BeINoNHeHus waros 1 — 3 no anroputMmy |l (cM. 6.2) 6binn nonyyeHo cneaytoLlee YACoBoe 3Ha4YEHUE:
e = 2897963881682868575562827278553865049173745197871825199562947\\
4190413889509705366611095534999542487330887197488445389646412816544\\
63513296973827706272045964
e = 3754F3CFACCOE0615C4F4A7C4D8DAB531B09B6F9C170C533A71D147035B0C591\
7184EE536593F4414339976C647C5D5A407ADEDB1D560C4FC6777D2972075B8C 44
Mpu sToM napaMeTp v = e~'(mod g) NpUHUMAET 3HaueHue:
v = 255694215394605222266074084316408615387769223440078319114692849\
356194345732344708924001925205698280688153534004145821243990606136\
7072238185934815960252671,,
v = 30D212A9E25D1A80A0F238532CADF3E64D7EF4E782B6AD140AAF8BBDIBB4729\\
84595EEC87B2F3448A1999D5FO0AGDEOE 14A55AD875721EC8CFD504000B3A840FF 4
MapameTpbl z; = sv(mod q) U z, = —rv(mod q) NPUHUMAIOT 3HaYEHUs:
z, = 3206470827336768629686907101873475250343306448089030311214484\\

385872743205045180345208826552901003496732941049780357793541942055\
600084956198173707197902575,4
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z, = 3D38E7262D69BB2AD24DD81EEA2F92E6348D619FA45007B175837CF13B026079\
051A48A1A379188F37BA46CE12F7207F2A8345459F F960E1EBDSB4F2A34A6EEF 44
z, =13667709118340031081429778480218475973204553475356412734827\\
320820470283421680060312618142732308792036907264486312226797437575\
61637266958056805859603008203,
Z5 = 1A18A31602E6EACOA9888C01941082AEFE296F840453D2603414C2A16EBGFC529\
D8D8372E50DC49D6C612CE1FF65BDS8E 1D2029F22690438CC36A76DDA444ACB 6
Touka C =z, P + z,Q NMeeT KOOpANHATLI:
X, = 2489204477031349265072864643032147753667451319282131444027498637\\
3576110928102217951018714129288237168059598287083302842436534530853\
22004442442534151761462,¢
X, = 2F86FA60A081091A23DD795E1E3C689EES12A3C82EEODCC2643C78EEASFCACN
D35492558486B20F 1C9EC197C90699850260C93BCBCDIC5C3317E19344E173AE36 4
Y. = 7701738899289918360478447987809604416820626318760961376739468015\
0244222935327651765284428378324569364226625465137021481629330795170\
8430050152108641508310,,
¥, = EB488140F7E2F4E35CF220BDBC75AE44F26F9C7DF52E82436BDE80A91831DA27\\
C8100DAA876F9ADCOD28A82DD3826D4DC7F92E471DA23ES55E0EBB3927C85BD6 4
Toraa napametp R = x(mod q) nHaeT 3HaueHue:
R =24892044770313492650728646430321477536674513192821314440274986\\
37357611092810221795101871412928823716805959828708330284243653453085\\
322004442442534151761462,¢
R = 2F86FAG60A081091A23DD795E1E3C689EES512A3C82EEODCC2643C78EEASFCAC
D35492558486B20F1CO9EC197C90699850260C93BCBCD9C5C3317E19344E173AE36,4
MockonbKy BLINONHEHO paBeHCTBO R = r, TO LudpoBas NoANUCL NPUHUMAETCS.
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bubnuorpacpua*

Cucrembl 06paboTku uHgopmaumu. Cnosapb. Yactb 2. ApudpmeTtnde-
CKUe 1 niornyeckue onepauuu

(Data processing — Vocabulary — Part 2: Arithmetic and logic opera-
tions)

MudopmaLuoHHble TexHonorun. Metopbl obecnedeHnuns 6e3onacHocTu.
Cxembl LudpoBoil nognucu, obecneumBaiolme BOCCTaHOBNEHUE COOG-
LeHui. YacTb 2. MexaHu3Mbl Ha OCHOBE LienovucneHHow akTopusauum

(Information technology — Security techniques — Digital signhatures
shemes giving massage recovery — Part 2: Integer factorization based
mechanisms)

WudopmaLmonHble TexHonorun. MeToabl obecnedeHusa 6GesonacHocTu.
Cxembl LuucpoBoit nognucy, obecneumsatome BOCCTaHOBNEHUe coobLe-
HWiA. YacTb 3. MexaHu3Mbl Ha OCHOBE IUCKPETHOro norapudma

(Information technology — Security techniques — Digital signature
schemes giving message recovery — Part 3. Discrete logarithm based
mechanisms)

MHdopmMaLmoHHble TexHonorun. Metogel 3awuTel. LindpoBrie nognucu
¢ npunoxeHuneM. Yactb 1. O6Wwme nonoxeHus

(Information technology — Security techniques — Digital signatures with
appendix — Part 1: General)

MHdbopMaLoHHble TexHonorun. Metogbl 3awuTel. LindpoBie nognucu
C npunoxeHueM. Yactb 2. MexaHU3Mbl, OCHOBaHHbIE Ha pa3foXeHUM Ha
MHOXUTENN

(Information technology — Security techniques — Digital signatures with
appendix — Part 2: Integer factorization based mechanisms)

NHbopmaLmorHble TexHonorun. Metoasl sawuTsl. Lindposble nognucu ¢
npunoxeHvem. Yactb 3. MexaHU3Mbl Ha OCHOBE AUCKPETHOMO norapudma

(Information technology — Security techniques — Digital signatures with
appendix — Part 3: Discrete logarithm based mechanisms)

NHbopMaLmorHble TexHonorun. Metoael 3awyuTel. Lindposble nognucu ¢
npunoxeHvem. Yacte 3. MexaHnambl Ha OCHOBE AWCKPETHOrO norapudc-
ma. MameHerne 1. AnropuTm pycckoi LnddpoBoii NOAMNUCKA SIMUNTUYECKON
KpUBOIA, anropuTM Ludposoi nognucu LLHopa, anroputm Ludposoi noa-
nuecn LLIHopa Ana annunTUYecKoi KpUBOW M NOMHLIA anropuTm Ludposon
nognuey LLHopa ans snivnTuyeckoi KpUBoii

(Information technology — Security techniques — Digital signatures with
appendix — Part 3: Discrete logarithm based mechanisms. Ammend-
ment 1. Elliptic Curve Russian Digital Signature Algorithm, Schnorr Digital
Signature Algorithm, Elliptic Curve Schnorr Digital Signature Algorithm, and
Elliptic Curve Full Schnorr Digital Signature Algorithm)

NHdopMaLnoHHbIe TexHonorun. MeTogbl 3aluThl MHpOpMaLmn. XaLw-
yHkumu. YacTe 1. OBLMe nonoxeHust

(Information technology — Security techniques — Hash-functions —
Part 1. General)

NHdopMaLnoHHbIe TexHomornn. MeTogbl 3aluThl MHPopMaLmn. XaLw-
pyHKUMK. YacTb 2. X3LW-pyHKUMN C UCTIoNb30BaHWEM anroputMa Lwnd-
poBaHWsA N-GUTHLIMK Briokamm

(Information technology — Security techniques — Hash-functions —
Part 2: Hash-functions using an n-bit block cipher)

* OpuruHansl mexgyHapoaHbix ctanfaptos MCO/MOK HaxoaaTes Bo PIYT «CtanfapTuHdopmy» degepansHoro
areHTCTBa Mo TEXHUYECKOMY PerynnpoBaHuio U METPOSIOrnH.
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[10] WCO/MOBK 10118-3:2004 MHdpopMaLmoHHble TexHonorun. Metoabl 3almTel MHOpMaLun. Xal-

yHKUMK. YacTb 3. BbigeneHHble X3Lw-gyHKLum

(ISO/IEC 10118-3:2004) (Information technology — Security techniques — Hash-functions —

Part 3: Dedicated hash-functions)

[11] WCO/MOBK 10118-4:1998 MHdopMaumoHHble TexHonorun. Metoabl 3awuTel MHopMayun. Xalw-
hyHKUMN. HacTb 4. X3LW-yHKLUMKU C NPUMEHEHNEM apUPMETUKN B OCTa-

TOYHbIX KInnaccax

(ISO/IEC 10118-4:1998) (Information technology — Security techniques — Hash-functions —

Part 4: Hash-functions using modular arithmetic)
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