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BBenenue

Hacrogiumil ctaHaapT COACPXKUT OIMUCAHUC IIPOLECCCOB POPMUPOBAHUS U IIPOBCPKU SJICKTPOHHOU
nugpposoi nmoanucu (DLLTT), peanusyeMo ¢ UCITONB30BAHUEM OIepaliMil IPVIITHI TOUYCK SJIIUIITUYCCKON
KPUBOUM, OINpPEAc/ICHHOM Hall KOHCYHBIM ITPOCTHIM ITOJICM.

Cranaapt paszpaodoraH B3amcH [ OCT P 34.10—94. HeobxoaumocTs pa3paboOTKKU HACTOSLICTO CTAH-
Aapra Bbl3BaHa IMOTPEOHOCTBHIO B MOBBILLICHUU CTOUMKOCTU Bl K HecaHKUIMOHUPOBAHHBIM U3MCHCHUSIM.
Crouikocts D11 ocHOBBIBAacTCS HA CIIOXKHOCTU BBIYMCICHUS JUCKPETHOTO Jlorapu(pma B I'PVIITIC TOUYCK
SIIJTUTITUYCCKOM KPUBOM, a4 TAKXKE HA CTOMKOCTU UCIoab3yeMol xaiu-pyHkuuuy o 'OCT P 34.11.

Hacrogiuuil ctaHaapT TEpMUHOJIOTMYCCKM U KOHLECIITYAIBHO VBSI34aH ¢ MCXKIVHAPOIHbIMU CTaHAAp-
ramMmu WCO 2382-2 [1], MCO/MBK 9796 [2], cepun HNCO/MODK 14888 [3] — [5] u cepuu
NMCO/MBK 10118 [6] — [9].

[TpumMeyanue — OCHOBHAA YACTb CTAHIAPTA JOIIOJHEHA TPeMs TIPUJIOKEHUSIMU:

- A — JOMNMOJHUTEIbHBIE TepMUHBI B o0Jtactu DLLII;

- b — onucanue KOHTPOJIBHOTO IMpUMEpA;

- B — nepeuens nyonukauni (oudauorpadgus) B oonactu LI,

v
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FTOCYAAPCTBEHHBIN CTAHIJAPT POCCHUUCKOMU PEJAEPALIUNMN
NHpopMALIMOHHAA TEXHOJIOTHUSA
KPUIITOI'PAONIYECKAA JAHIUTA UTHOOPMAILINN
1Iponeccenl (hopmMupoBaAHUA U NPOBEPKH AIEKTPOHHON IM(DPOBON NMOINUCH

Information technology. Cryptographic data security.
Formation and verification processes of |electronic] digital signature

Jlata sBegennsg 2002—07—01

1 O0aacTp npuMeHeHus

HacTrosaiuuii ctataapT oINpeacsiseT cXeMy 3JIeKTpPOoHHOU HudpoBoi noanucu (BLI11) (namee nmo rexkery —
Hu@ppoBas IMOAMUCH), IMpoLecChl GOPMUPOBAHUS U ITPOBEPKU LUMPPOBON IMOAIUCHU 1104 3aJaHHBIM COOD-
HIcHHUEM (JOKYMCHTOM), IEpEeAaBACMbIM 10 HE3AIUWILICHHBIM TEJICKOMMYHUKALIMOHHBIM KaHalTaM O0LIeTo
MMOJIL30BAHUS B cUCTeMax o0padbOTKU MHEPOpMALIMK pa3JIMYHOr0 Ha3Ha4YeHUS.

Bueapenue mu@poBOU IMOAMMUCU Ha 0a3¢ HACTOSLIECIO cTaHJapTra ITOBBIILIACT, I10 CPABHCHUIO C
ACUCTBVIOILCH cXeMOW HU(MPOBON MOAMUCH, VPOBCHD 3alIUUICHHOCTHU MepcJaBacMbIX COODILCHUN OT I10/I-
AEJIOK U UCKaXCHUU.

CraHaapT peKOMEHIYeTCs UCIIOJNb30BATh B HOBBIX CUCTEMAax 00OpabOTKU MHGMOpMALUU PaA3IUIHOTO
HAa3HAYCHUS, a TAKXKE IIPU MOACPHU3ALUMH JICHUCTBYIOLIUX CHUCTECM.

2 HopmatusHbie CCBLIKH

B HacTtogieM ctaHaapTe UCITONb30BAaHAa CChIJIKA Ha CICAVIOIMN CTaHAAPT:
[OCT P 34.11—-94 HMudopmaunmonHas texHosorusa. Kpunrtorpadgpudeckad samimvra MHPOPMAaLIUU.
MDYHKIIMU X3IUUPOBAHUS

3 Omnpenenenust 1 0003HaYEHUS

3.1 Onpenenenns

B HacTosiieM cTaHaapTe UCIIOJb30BAHbI CIICAVIOILNE TEPMUHBI:

3.1.1 momoanenme (appendix): Crpoka our, popMupyeMas U3 HUPOPOBON IMOANMUCH U ITPOU3BOJILHOTO
TeKCcTOBOTO 110719 (MMCO/ MK 148881-1 |3]).

3.1.2 Kaou mommucH (signature key): DyeMeHT CCKPeTHBIX JaHHbIX, CIICIIU(PUIHBIN A1 CYyOBeKTa U
HUCITOJIb3YEeMbIM TOJBKO JAHHBIM CYOBEKTOM B IIpolecce (QOpMUPOBAHUS LHUEPPOBOU [MOAMNUCHU
(MCO/MBK 14888-1 |3}]).

3.1.3 Kmou npoBepku (verification Key): DJeMEHT JAHHBIX, MATeMaTUYCCKM CBSI3AaHHBIU C KJIIOUOM
MOJAIMUCHU U UCIIOJIB3VEMBINM ITPOBEPSIOLICH CTOPOHOU B TIIPOLIECCe ITPOBEPKMU HUPPOBOU IMOAMUCU
(MCO/MBK 14888-1 |3]).

3.1.4 mapamerp cxembl D111l (domain parameter): DJIeMEHT JaHHBIX, OOIUMU IJI51 BCEX CYOBEKTOB
CXeMbI HUMPOBOH ITOAITUCHU, U3BECCTHBIN WU AOCTYITHBLIN BceM 3TUM cyobekTaM (MCO/ MK 14888-1 |3]).

3.1.5 mommucanHoe coodmeHue (signed message): Habop sneMeHTOB JJaHHBIX, COCTOSIIMN U3 CO00-
HICHWUS U JOITOJHCHUS, SIBJISIOLLICTOCS YaCThbiO COOOILICH M.

3.1.6 mociaemxoBaTeJbHOCTb NCeBIOCAYUANMHBIX yHcen (pscudo-random number sequence): [TocaenoBa-
TEJIBHOCTD YUCEJI, ITOJYYCHHAas B PE3YJIbTATE BBITIOJHCHUS HEKOTOPOTO apu@PMETHUYECKOro (BbIUYUCIUTCIIb-
HOTO) TIpoliecca, UCIIONb3yeMasi B KOHKPETHOM CJIydae BMCECTO ITOCJICAOBATCIIBHOCTU CJIVYAWHBIX YHUCET
(UCO 2382-2 [1}).

U3nanne opuuuaibHoe
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3.1.7 mociaenoBareJbHOCTh CJAyYadHbIX 4uceda (random number sequence): llocinenoBareibHOCTD
YUCEJI, KaX10¢ M3 KOTOPHIX HE MOXET OBITh MPEACKa3aHO (BBIYMCICHO) TOJBKO HA OCHOBEC 3HAHUY
MpeAIleCTBYIOINMX eMY YUCe JaHHOU rmocienoBatebHOCTU (MCO 2382-2 |1)).

3.1.8 mpomecc npoBepku nmoanucH (verification process): llponecc, B KayeCcTBe MCXOAHBIX JTaHHBIX
KOTOPOT'0 UCITOJIB3YVIOTCS MOAMUCAHHOE COOOILICHHME, KJTI0Y ITPOBEPKU U rapaMmeTpbl cxeMbl DL v pe3yib-
TATOM KOTOPOIO SBJISICTCS 3aK/IIOYCHUE O [IPaBUJIbHOCTU WJIM OIHIMOOYHOCTHM LUPPOBOU IMOAINUCH
(MCO/MBK 14888-1 |3]).

3.1.9 nmpouecc propMupoBaHUg NOMIMCH (signature process):. Ilporiecc, B KaueCTBE MCXOJHBIX JaHHbIX
KOTOPOI'0 MCITOJIBL3VIOTCS COOOILUCHUE, KITIOU IMOAITUCH U rnapaMerpbl cxeMmbl D11, a B pe3yiabrare opMu-
pyvercs nuu@poBas rnoanucs (MCO/MBK 14888-1 |3]).

3.1.10 eBumereabecTBO (WItness): DJIeMEHT JaHHBIX, ITPEeACTABIISIOILMU COOTBETCTBYIOLICE 10KA3aTCIb-
CTBO JIOCTOBCPHOCTHU (HEAOCTOBCPHOCTHU) MOANKcU Iporepsollcit cropoHe (MMCO/MBK 1488s8-1 |3]).

3.1.11 cayuayinoe uucjo (random number): Yucio, BbIOpaHHOEC U3 OIIPEACJICHHOI0 Habopa 4yucen
TAKMM 00Pa30M, YTO KaXKI0¢ YUCIIO U3 JaHHOTro Habopa MOXKET OBITh BEIOPAHO C OAMHAKOBOU BEPOSITHOCTHIO
(UCO 2382-2 [1}).

3.1.12 coobmenne (message): Ctpoka ouT orpanuuycHuol el (MCO/MBK 9796 [2]).

3.1.13 xsm-koa (hash-code): Crpoka OUT, SBISIOLIASICS BbIXOAHBIM PE3VJILTATOM X31H-PYHKUIWUU
(MCO/MBK 148881-1 [3]).

3.1.14 xom-dyuknusa (hash-function): Pyukuus, orodbpaxaloliass CTPOKM OUT B CTPOKU OUT (PUKCU-
POBAHHOU AJIMHBI U VAOBICTBOPSIOLIAS CICAVIOILMM CBOMCTBAM:

1) Mo JaHHOMY 3HAYCHUIO (PYHKIIUM CIOXKHO BBIYMCIINUTH MCXOAHBIC JAHHBIC, OTOOPAXECHHBIC B 3TO
3Ha4YcHUE;

2) 14 3aJaHHbIX UCXOAHBIX JAHHBIX TPYAHO HAUTU APYTrUe UCXOAHBIC JaHHbIC, OTOOpaXKacMbI¢ C TCM
JKE Pe3V/IbTATOM;

3) TpPYIHO HAUTH KaKYyO-JI1M00 Iapy MCXOAHBIX JAHHBIX C OAMHAKOBBIM 3HAYCHUCM XAIU-(PYHKIIHUH.

[ITpumeuvanue— [lpumenuresnbHo K oosactu PLII1 cBoiictBo 1 nmoapaszymenaer, yto 1o uzpectHou HLIII
HEBO3MOXKHO BOCCTAHOBUTL MCXOJHOE COOOIICHHE, CBOMCTBO 2 MOJAPa3yMeBACT, YTO IS 3aJaHHOTO TMOAIMHUCAHHOIO
COOOILECHUS TPYAHO MnoaooOpark apyroe (danbcudPuuupoBaHHOE) coodiieHue, uMmeroniee 1y xe LI, cBoiictBo 3
[MOJAPA3yMEBAECT, YTO TPYAHO IMOAOOPATh KAKVIO-JTUOO0 Mapy COODIIEHUN, UMEIOILIUX OAHY U TY 3Ke IMOAIUCH.

3.1.15 |aaexrponnas] mudposaa noamuch (digital signature): Crpoka OUT, IMOJYUYCHHAS B PE3YJIbTATE
npouecca QopMUpoBaHUA MnoArnucu. JdaHHasg CTpoka MMeeT BHYTPCHHIOI CTPYKTYPY, 3aBUCSILYIO OT
KOHKPETHOro MexaHu3mMa popMUPOBAHUS ITOAITUCH.

[IpumMevanue — B HacrodguieM cranjgapre B LEJISIX COXPAHCHUS TEPMHUHOJJOTHUYECKON MPEEMCTBEHHOCTHU C
AeUCTBYIOILMMHU OTEUECTBEHHBIMHU HOPMATUBHBIMU JOKYMEHTAMU U OIYOJIUKOBAHHBIMU HAYUHO-TEXHHUYCCKUMU HU3/1a-
HUSIMU, YCTAHOBJICHO, YTO TEPMUHBI «HUPPOBAS NOAMMCH» U «3JeKTpOoHHAA mudposass noanuck (D1i11)» aBigiorcs
CUHOHUMAaMH.

3.2 O0o3HaYeHu
B nacrosiiiemM craHzapre UCIIOJIb30BaHbI CICAYIOIME 0003HAYCHUS:
— MHOXKECTBO BCCX JIBOUYHBIX BECKTOPOB JUTMHOU 256 OUT;
— MHOXECTBO BCEX JBOUYHBIX BEKTOPOB IMPOU3BOJIbHOMU KOHCUHOW JJIUHBI;
— MHOXECTBO BCEX IIEJIbIX YUCEII;
— IIPOCTOE YUCIIO, p > 3;
— KOHEUHOE ITPOCTOe ToJIe, MPEACTARIICMOe KaK MHOXKECTBO U3 p Hebix yucen {0, 1, ..., p — 1};
MUHUMAJIBbHOE HEC OTpULATEIbHOE YUCITIO, CPaBHUMOE C b 10 MOJAVJIIIO p;
— cooOuIeHue nmoab3oparensd, M e V_:
KOHKaTreHaluus (00beAMHEHUE) JIBYX JBOUYHBIX BCKTOPOB:
KO3M@PULIMCHTBI 3JIJTMIITUYCCKON KPUBOM;
— TIOPSJIOK I'PYIIITLI TOYCK S/UIUIITUUYCCKON KPUBOM;
— TIOPSJIOK TOATPYIIITLI I'PYITITLI TOYCK S/UIUITTUYCCKON KPUBOU;
— HyJIeBasg TOYKA 3JUTUIITUYECKON KPUBOMU;
— TOYKA 3JUTUIITUYCCKOU KPUBOM TOpsaKa (;
— 11€JIO€ YUCIIO — KJIIOY IMOAINUCHU:
— TOYKA 3JUIUTITUYCCKON KPUBOM — KJITIOY ITPOBCPKU;
— nu@poBas MoAMNUCh 1MoJ, coooleHuemM M.
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4 O0mue nmoJoKeHusd

O01enpusHanHas cxeMa (Moaenb) nudgponoit noanucu (cM. 6 MCO/MBK 14888-1 [3]) oxBarbiBaeT
TPU IIpoliecca:

- reHepalus KIo4deH (TToAIMMCU U ITPOBEPKU);

- (popMUpPOBAHUEC ITOAITUCH;

- TIpOBEpPKa IMOAITHCH.

B HacTtosmieM craHzapTe Mpolecc reHepally Kawoded (ITOANMUMCHU U IIPOBEPKHM) HE pPacCMOTPEH.
XapaKTepUCTUKU U CITOCOOBI peavM3alliy JAaHHOTrO IIpoLecca OIPeIeIsiioTCS BOBJICUYCHHBIMU B HETO CYOb-
eKTaM¥, KOTOPBIC VCTAHABJINMBAIOT COOTBCTCTBYIOILME ITapaMeTphl ITO B3AUMHOMY COIJIAaCOBAHUIO.

MexaHu3M HU@POBON MMOAMTUCU OITPEACIIICTCS [TOCPEACTBOM peavu3allMi ABYX OCHOBHBIX ITPOLICCCOR
(cM. pasznen 6):

- (hopMuUpoBaHue TNoanucu (cm. 6.1);

- mpoBepka noamnucu (cm. 6.2).

Liudposast nmoanucey npeaHasHadyeHa 11 ayreHTUPUKALIMY JTMlAa, ITOANKUCABLICTO 3JIEKTPOHHOE CO-
obuieHue. Kpome toro, ucnonb3zoaHue D11 npenocraBiasger BO3MOXHOCTL OOCCIICUUTHL CICAYIOLIUC
CBOMCTBA IIPU Iepeaade B CUCTEME IMOAITMCAHHOIO COOOILICH M

- OCVILLUECTBUTH KOHTPOJIb HEJIOCTHOCTH IIEPe1aBaeMOT0 IMTOANMUCAHHOTO COOOILCHUS,

- J10KAa3aTeJIbHO IMOATBEPJAUTL AaBTOPCTBO JIMIlA, ITOAITUCABILICIO COOOIICHUE,

- 3al{MTUTh COOOILICHUE OT BO3MOXKHOU IMOAJAETKH.

CxeMaruyeckoe MpeacTapiIeHue IMOANUMCaHHOTO COOOILCHUS MOKa3aHO HAa PUCYHKE 1.

[ononHeHue

CoobLeHue M Lindpposas noanucs C

Pucyrnok 1 — Cxema nmoanucaHHoro coOoO0IeHUS

[Tosne «TeKCT», IToKazaHHoOe Ha JJAaHHOM PUCYHKE U JIOTTOJTHSIIOLICE ITOJIC «IIU(PpOoBas MOAIMUCH», MOXET,
HAIIpuMep, colepKarb UICHTU(PUKATOPBI CYObeKTa, IMOANMUCABLICTO COODILUCHUE, U/UJTU MCTKY BPCMCHHU.

YcraHoBieHHAgd B HACTOSILCM CTAHAAPTE cxeMa LU@PPOBOU ITOAINTUCU JOKHA OBbITH peau30oBaHa C
HMCITOJIb30BAHUEM OIlepalMil IPVIIbl TOYECK 3/UTUIITUYCCKOM KPUBOU, OITpeAc/ICHHOU HaJl KOHCYHBIM IIPO-
CTBIM IIOJIEM, a4 TAKXKe X3UI-(PYHKIMH.

Kpunrorpadgpunyeckass CTOMKOCTb JAHHOU cXeMbl HUMPPOBON MOJAIMUCU OCHOBBIBACTCS Ha CITOX-
HOCTHU pelUeHU 3aJadyU JUCKPETHOTO JOorapuMMUpoOBaAHUY B I'PVIIIEC TOYEK SJIUIITUYCCKON KPUBOU,
a TAaKXe Ha CTOMKOCTU HCITOIb3VEMOU X3II-(PYHKIUU. AJTTOPUTM BBIYUCICHUSI X3II-(PYHKIIUU YCTa-
HoBJicH B [ OCT P 34.11.

[TapaMeTpbl cxeMbl HUMPOBOU IMOANTUCH, HCOOXOAUMBIC A4 ¢ (POPMUPOBAHUS U ITPOBEPKU, OIIPE-
ACICHBI B 3.2.

CraHaapT He OIpeeIseT IIPoLecC reHepaluy rnapaMeTpoB CXeMbl HU(DPOBOHM NoAnucu. KoHKpeTHbIN
AJITOPUTM (CITOCO0) peanr3allui JaHHOTO IIpollecca OIpeacssieTCs] CYObCKTaMU CXeMbl HU(PPOBOH TMOANUCH
MCXOIST U3 TPEeOOBAHUU K arapaTHO-IIPOrpaMMHBIM CPCACTBAM, PCATM3VIOLIUM 3JICKTPOHHBIM JOKYMCHTO-
000POT.

LindpoBast rmoanucs, npeacTtapjiIcHHass B BUAC IBOMUYHOTO BeKTOpa WIMHOU 512 OUT, JOKHA BBIYUC-
JISITBCSI C TTOMOILBIO OITpeAcJICHHOIO Habopa MnpaBuil, U3TOKCHHBIX B 6.1.

HabGop mpaBuJ1, Mo3BOJISTIONIUX JUOO MMPUHATH, JTUOO OTBEPTHYTH LHMU(MPOBVIO MOAMUCH MO ITOJTYUYCH-
HBIM COOOIIICHMEM, YCTAHOBJICH B 6.2.

5 MaTteMaTnueckKkue COrJIalieHud

Jnsg onpenesieHUS cXeMbl HUMPOBOM ITOAMMCU HEOOXOAMMO OIUCcaTh 0a30Bble MaTeMaTHUYeCKUE
OOBCKTBI, MCIIOJIBb3YCMBbIC B ITpolleccax ¢¢ (POPMUPOBAHUS U INPOBEPKU. B naHHOM pazaee yCTaHOBJICHBI
OCHOBHbBIC MaTeMaTUYCCKUE OITpeIeICHUS U TPeOOBaHM, HaKJIaAblBacMbIC Ha ITapaMeTpbl CXeMbl HU(PPOBOU
MMOJAITUCH.
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5.1 Maremarnueckue onpeneieHus
[IvcTh 3anaH0 rmpoctoe yucio p > 3. Torna samunmuueckou kpueou L, ornpee/lcHHON HAJl KOHCYHbBIM
[MPOCTBIM ITOJIEM £, HA3bIBACTCS MHOXCCTBO IMap 4yuces (X, y), X, y € [, YIOBICTBOPSIOIINX TOXACCTBY

y2=x3 + ax + b (mod p), (1)

rie a, be f,u 4a’3 + 27h% He cpaBHUMO C HYJICM 10 MOJIYITIO p.
Hneapuanmom 3J1TATNITUYECKON KPUBOU Ha3bIBACTCS Be/IMUMUHA J(E), VAOBICTBOPSIOILAS TOXIACCTBY

roe 1 4q3 o |
J(E)Y=1728 175, 7) (mod p) . (2)

KosdduumeHT @, b 3JITUNITUYECKOM KPUBOU £, MO U3BECTHOMY MHBapuaHTy J( L), onpeaeisiioTcs
CJICAVIOILMM 00pa3oM
a = 3k (mod p) ,

1 Ao L J(£)
b=2k (mod p), rie k= 728 —J(E)

(mod p) , J(£) =0 umu 1728 . (3)

[Tapsl (x, y), VIOBICTBOPSIOILINEC TOXACCTBY (1), HA3BIBAIOTCS MOUYKAMU 2AAUNMUHECKOU Kpueou £, x U
J — COOTBETCTBCHHO X- U y-KOOpAUWHATAMU TOYKH.

Toukuy U THYECKOM KpUBOU OyiieM 0003HadaTsh ((x, y) unu npocto (). JABe TOUYKU IITUTITUYCCKON
KPWBOW paBHBbI, €CIIM PABHbI UX COOTBCTCTBYIOIIMC X- U Y-KOOPAUHATHI.

Ha MHOXeCTBe BCeX TOUCK SJIUTUTITUYECKOM KPUBOU £ BBe/IeM OIICpaLldIO CIOXCHUS, KOTOPYIO OyaeM
0003HAYaTh 3HAKOM «+». 1)1 IBYX NMPOU3BOIBHBIX TOUCK (X, V1) U (X5, V) BITUNITUYCCKON KPUBOU
£ paccMOTpUM HECKOJbKO BapHUaHTOB.

[lycThs KOOpauHATHEI TOUEK () U (), VAORJIETBOPSIOT YCIIOBUIO X| # X5. B 3TOM cityyae UX cyMMOU OyaeM
Ha3bIBATh TOUKY (1(X;3, V), KOOPOUHATHI KOTOPOW ONMPEIEIsSiOTCS CPaABHEHUSIMU

=22 - x (mod p) D
V3= A (X —X3) =y (mod p) , X

:? (mod p) . (4)
I

Ecau BBITTOJTHEHBI PABEHCTBA X| = X, U J; = J, # 0, TO OIIpeAcIuM KOOPIUHATHI TOUKU (Jy CIIeAVIOIIUM
00pa3zoM

—_—

xX3= A2 = 2x) (mod p) , | X1+ 4
< - re A =— mod p) . 5
| Y3 =40 = x3) =y (mod p) 2y, (modp) (5)
B cyyae, Korna BEIITOTHEHO YCIIOBHE Xy = X M 1 = —), (mod p) cyMMy ToueK () 1 () Oy1eM Ha3bIBaTh

Hyﬂé'é’()ﬁ MOYKoU O_, HC OITPCHCJIHSMH €C X- U V-KOOPAWMHATDI. B sTom CJIVHac TOHK4d Q2 HAa3bIBACTCHA OMPUUAHUEM
TOYKHA Ql' ﬂﬂ'ﬂ' Hy.'I”I'GBOﬁ TOYKU () BBIITOJTHEHBI PdABCHCTBA

Q“‘OEO‘FQEQ? (6)

rae () — nMpou3BOJIbHAS TOYKA BJ/UIUTITUYCCKON KpUBOHU L.

OTHOCUTECJIBHO BBEACHHOU OIlepalliy CIOKCHHUS MHOXECTBO BCECX TOYCK IJIJIMIITUUYCCKOU KpUBOU £,
BMECTEC C HVJICBOM TOYKOM, OOpa3yioT KOHCUHVIO abelieBY (KOMMYTATUBHVIO) TPVIINY MOpsiAKa m, LIS
KOTOPOTO BBITTOTHECHO HEPaBCHCTBO

p+1l—-p<m<p+1+2Np. (7)

Touka Q Ha3bIBACTCS TOYKOU KPadTHOCTH k, I TTPOCTO KpaTHOﬁ TOUYKOU 3JIJTUTITUYECKOU KpHBOﬁ Ej
CCJINM HJIA H@KOTOpOﬁ TOYKM P BBHIITOJTHEHO PABCHCTBO

O=P+..+P=kP. (8)

'

K
5.2 llapamerpnl nuudpoBoi NOINUCH
[TapameTpaMu cxeMbl HU(MPOBOU IMOANUCHU SIBIISTIOTCS:
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- [IPOCTOC YUCIO p — MOJYJIb SJUIUTITUYCCKOW KPUBOU, YIOBICTBOPSIOIICC HEPABCHCTBY p > 2259,
Bepxsag rpaHyiia J7aHHOTO YUCIa JOJKHA OIMPEACIISIThCS MPU KOHKPETHOU peav3alllyd cXeMbl HU(MPOBOUH
TOJIITHCH;

- DJUIUMIITUYECKAs Kpupas £, 3agaBaeMass CBOMM HMHBapuaHTOM J(E) unu xKosdpdpunmeHTaMu da,
b ek,

- [1CJIOe YUCIO M — ITOPSIJIOK T'PYIIILI TOUYEK SJUTUIITUUYCCKON KpUBOU £

- MIPOCTOC YUCIIO ¢ — MOPSUIOK MUKITUYCCKOUW ITOAPVYIINHI IPYIITBI TOYCK JUTUTNITUYECCKOM KpUBOU £,
NJISI KOTOPOTO BBITOJHCHBI CIICAVIOUIUE VCITOBUS:
| m=nq,ne Z,nz1 (9)
2254 < g < 2256 _,, |

- Touka P # O 3/UIMNTUYCCKON KpUBOU £, ¢ KOOpAMHATaMU (X,, J,), VAOBJICTBOPsIOIIAs PAaBCHCTBY
qP = 0,

-X3M-QyHKIUG A2( - ).V, — Vo5, OTOOpaxatoiiasgd COOOLUCHUS, MNPECACTABICHHbBIC B BUAEC JBOWYHBIX
BCKTOPOB ITPOU3BOJIBHON KOHCUHOI JUJIMHBI, B ABOMYHbBIC BEeKTOpa AJTHUHBI 256 0UT. Xo1-(pYHKIIMS OIpe-
neineHa B TOCT P 34.11.

Kaxxap1il mosp3oBaTeslb CXeMbl HUMPOBON IMOAMUCHU AOIKECH 00/1a4aTh JIMYHBIMU KJTIOYaAMU:

- KJIIOUOM TMOAIMUCU — LEJIbIM YUCIIOM d, YIOBJICTBOPSIOUIMM HepaBeHCTBY O < d < g;

- KJTIOYOM IPOBCPKU — TOUYKOM SITUIITUYCCKON KPUBOHU () ¢ KOOpIMHATAMU (X, ¥,), YIOBICTBOPSIO-
e paBeHCTBY dP = (.

Ha npuBeaeHHbIC BBILIC [TapaMeTpbl CXeMbl HUEMPOBOM IMOAINMCHA HAKJIAABIBAIOTCS CJICAVIOLIUC TPE-
DOBAHUSI:

- JJOJKHO OBITH BBIITOTHCHO yciaoBue pf # | (mod ¢), nng Bcex ueawlx = 1, 2, ... B, rne B
VJIOBJICTBOPSICT HEpaBeHCTBY B > 31;

- JIOJDKHO OBITH BBITTOJTHEHO HEPABCHCTBO M # D,

- WHBApUAHT KPUBOHM JOJKCH VIOBICTBOPSTH VCIOBUIO J(E) # 0 unu 1728.

5.3 /IBon4HbIe BEKTOPDI

J11sg orpenesieHUs MPOLECCOB POPMUPOBAHUS W ITPOBEPKU LHUPPOBOM TMOAINHMCA HECODXOIMMO yCTa-
HOBUTDH COOTBCTCTBUEC MCXKAY HEJIbIMU YUCIAaMU U ABOMYHBIMU BEKTOPAMU JUTUHBI 256 OUT.

PaccmoTpuM ciieayiolivil ABOMYHBIN BCKTOP TMHOW 256 OUT, B KOTOPOM MJIaJllIMEe OUTHI paclioso-
JKeHbI CITpaBa, a crTapliue — cJieBa

h = (0255, - » Op), 1 € Vs, (10)

rae o, 1 =0, ..., 2535 paHo 0o 1, 1udo 0. byneMm cuurtarh, YTO HUCTO O € £ coomeemcmayem NBOMYHOMY
BCKTOPY /1, €CJTU BBITTOJIHEHO PaBCHCTBO

255
o= o2 (11)
=10

J1151 IBYX ABOMYHBIX BEKTOPOB /1; U /1,, COOTBETCTBYIOIUMX LEJABIM YUCTIAM ¢ U B, OITPEACIUM OIIepaliiio
KOHKameHayuy (O0ObeAMHCHUS ) CICAVIOIMM oopa3oM. [lycTh

hy = (Ogsss o Op), (12)
Ez = (Bysss --- » Bo)s

TOTAAa UX OOBEAUHCHNE UMECT BUJ

ol by = (0bss, ... 5 O, Brsss - 5 Bp) (13)
M [IPEACTABIACT COOON ABOMYHBIA BEKTOP ITMHON 512 OUT, cocTaBIeHHBIA 13 KO3(MOUIMCHTOB BEKTOPOB

h] H hz.

C Apyrou cTOpOHbBI, NMPUBEACHHBIC POPMYJIBI OIPEACIISIOT CITOCO0 pasdueHust IBOMYHOTO BEK-
Topa A AJavMHOM 512 OUT Ha ABa IBOMYHBIX BeKTOopa AJUMHOM 256 OUT, KOHKaTeHallMeld KOTOPBIX OH
SIBJISICTCSI.
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6 OcHoBHbBIE POLECCHI

B naHHOM paszgese orpeaesicHbl IIPOLECCChl (POPMUPOBAHUS U IIPOBEPKMU HUMMPOBON TMOAIMUCHU IO/
COODIIIEeHHEM TTOJIb30BATEII.

g peanuszanivy JaHHBIX ITPOLICCCOB HCOOXOAMMO, YTOOLI BCEM I10JIb30BATC/ISIM ObLIM M3BCCTHBI
rnapamMeTpbl CXeMbl HUPPOBOM MOAMKUCH, YIOBICTBOPSIOIINE TPEOOBAHUAM J.2.

KpoMe Toro, Kaxiblil IOJIb30BATE/Ib JOKCH UMETb KJIHOY TMOAMNWUCHU d U KIIHOY TPOBEPKU ITOAITUCH
((x,, ¥,), KOTOpBIC TAKXKC JOJKHBI YAOBICTBOPSATH TPCOOBAHUSIM J.2.

6.1 ®opmuposanue nupoBoil MOIAMICH

J11s mosrydyeHUsS HUPPOBOU ITOATUCH IToJA cooO1ucHUeM M e V_ HeOOXOAMMO BBIITOJHUTD CIICAVIOILIUC
AeUCTBUS (111arv) 1o ajroputmy l. B

lar 1 — BBIYMCIUTH X3IU-KOJ cooO1cHUa M.h = h(M). (14)

Llar 2 — BBIYUCIUTD LICI0EC YUCIIO ¢, ABOMYHBIM ITPCACTABICHHUECM KOTOPOIrO SIBJISCTCS BCKTOpP /1, U
OIPEACIIUTD

e = o (mod g). (15)

Ecnu e = 0, To onpeaenuts ¢ = .
Llar 3 — crenepupoBaTth ciydyalHoe (IICEBIOCIYYAlHOEe) Le10e YUCTO k, VIOBIICTBOPSIOILCE Hepa-
BCHCTBY

0 < k<uy. (16)
Hlar 4 — BBIYUCIUTH TOYKY 3/UTANITUYECKON KpuBOW C = kP U ONpeienuThb
r=x.(mod g), (17)

rae x. — x-koopauHarta Touku C. Eciu r = 0, TO BepHYThCA K 1Iary 3.
Hlar 5 — BBLIYUCIIUTL 3HAYCHUEC

s = (rd + ke)(mod q). (18)

Ecnu s = 0, TO BepHYTHCH K HIary 3. -

Hlar 6 — BBIYUCITIUTL ABOMYHBIC BEKTOPBI ¥ U §, COOTBCTCTBYIOIINUC ¥ U §, U OIPCACIUTH ITUPPOBYIO
nmoanuch { = (r| §) Kak KOHKATeHALNIO JBYX JIBOMYHBIX BEKTOPOB.

M cXoaHBIMU JAHHBIMU 3TOTO IMTPOLECCa IBISIOTCS KITH0Y IMOAMNUCHU ¢ U IMOANTUCHIBAEMOC COOOILICHHUC
M, a BBIXOAHBIM PE3yJIbTATOM — IM(PpOBagd IMOANNUCH (.

CxemMaruuyeckoe IpeacraBieHue rnporuecca GopMUpPoOBaHUs LTUQPPOBON MMOAITUCHU TTPUBCICHO HA PU-
CYHKC 2.
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NcxoaHble AgaHHbIe
(coobLueHmne M n knov
noanucu d)

[lpouecc popMMpoOBaHUA
noanucau

LLlar 1 — BbluMCIIEHUE X3LL-(PYHKLUN

LLar 2 — BelyncneHue oL n onpeaene-

HUE €

Lar 3 — BblMUCNeHUue k

LLlar 4 — BblMUCIIEHUEe TOUKU 3nnun-
TM4eckon kpusou C = kP, r=x~(modq)

<>

Her

LLlar 5 — BbIYUCIIEHUE 8

Het

LLlar 6 — onpeneneHne uMgppoBoOU

nognucy

BbixogHOW pe3ynbTaTr
(unppoBasi NOANUCH)

PucyHok 2 — CxeMa npouecca popMUpoOBaHUS HUQPPOBOIH MOATTUCH

6.2 1lposepka mucdpoBoii noanmucu

JI1g npoBepKU LU@PPOBOM MMOANUCU  MOA IMTOJYYCHHBIM COO00IeHHEeM M HeO0X0AMMO BBINTOJTHUTH
ceayiole AeHUCTBUS (11arv) rno aarroputmy ll.

Lar I — mo nmonyyeHHOW MoAnUcH C BbIYUCIIUTD LEJIbIC YUCiIa ¥ 1 s. ECIIUM BBIITOJIHEHBI HEPABCHCTBRA
0<r<g,0<s<g, To NNEpeUTH K cieayiolleMy 1ary. B mpoTruBHOM ciyyae MoJAnuch HeBepHa.

llar 2 — BBIYUCIIUTE XBUI-KOA IMTOJYYEHHOro coodIueHug M

h = h(M). (19)

Llar 3 — BBIYMCIUTL LEJIOC YUCIIO O, ABOMYHLIM Ipe/CTaBICHHUEM KOTOPOTO SIBJISICTCS BEKTOp /1, U
OIPCACTUTD

¢ = ¢ (mod g). (20)
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Eciu e = 0, TO onpelaeiuTs ¢ = |,
Har 4 — BeIMUCIIUTD 3HaYeHUE v = e~ ! (mod g). (21)
Hlar 5 — BBIYUCIIUTEL 3HAYCHUS

7 =sv(mod ¢),z; = —rv (mod q). (22)
llar 6 — BBIYMCIUTDL TOUYKY SIUNITUYCCKON KpuBoil C = z; P + 2, O 1 onpeaeanuTh
R=x.(mod q), (23)

rie X. — Xx-KoopjauHara Touyku C.

Llar 7 — ecny BBIMTOJHCHO paBEHCTBO K = r, TO IMOJAMNUCH IMPUHUMACTCY, B IIPOTUBHOM CJyyac,
MOAITUCH HEBEPHA.

HMcxonHbIMU JaHHBIMU 3TOTO IIpoLecca IBISIIOTCS MMoArMcaHHoe coobuieHue M, nudpoBasi moAluch
C U KJTI04 IMPOBEPKU (J, a BBIXOAHBIM PE3yJIbTATOM — CBUACTCIBCTBO O JOCTOBCPHOCTH MM OLIMOOYHOCTH
AAHHOU TTOJITHCH.

CxemaTruyeckoe IpeJcTaBlIcHUE ITpoliecca NMPOBEPKU HUPPOBOM MOAITUCH ITPUBECICHO HA PUCYHKE 3.

NcxoaHble aaHHble (LudppoBas
noanuce £, nonyyeHHoe coob-
LieHue M u knou

npoBepkn Q)

[lpouecc NnpoBEpPKU
noanucuy
LLlar 1 — BbiMucneHue rn s no

nonyuyeHHoin nognucu G

O0<r<gq
O<s<gq Moanuch HeBepHa

Ha

LLlar 2 — BbluncneHme xaL-yHKLNm
nony4yeHHoro coobueHnss M
Llar 3 — BbiuucneHve o m
onpepereHue e

Lllar 4 — sblvACeHue V

LLlar 5 — BelvmMcnenune z; n z,

Lllar 6 — BblMUCIIEHWUE TOYKK 3NNUN-
TMdeckoi kpueoi C = z,P + Z,Q

n onpegeneHme R

@ Het
[lognucb HeBepHa

BbixogHoW pesynbTar
(noanucb BepHa)

Beixoa U3 npouecca npo-
BEPKU C OTpULATENbHbLIM
pe3ynbTaTtom

PucyHok 3 — Cxema ripouecca rnpoBepku LU POBOU MOANUCH
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[TPNJIOKEHWUE A
(CIIpaBOYHOCE)

JlonoanurebHbie TepMuHbl B o0gactu DL

B HacrosieM TMpUIOKEHHUU MPUBEACHbBI JOMOJHUTEIbHBIC MEKIAYHAPOIHBIC TEPMUHBI, MMPUMEHSIEMbBIE B pac-
CMATPUBAEMON M CMEXXHBIX 00JIACTIX.

A.l 3anomnenme (padding): lormosHeHue CTpoKU JaHHBbIX JUIIHUMU outamMu (MCO/M3BK 10118-1 [6]).

A.2 naeHTu(UKANMOHHBIe AaHHBIe (1dentification data): llocienoBarebHOCTb 3JIEMEHTOB HAHHBIX, BKIIIOYAsl
OTJIMUUTEJbHBIN MACHTU(MUKATOD 00BbeKTa, IpUHaAIeKalasd OO0OBEKTY U HCIIoJb3yeMasl IJIgd €ro 0003HauyeHUs
(MCO/MBK 148881-1 [3]).

A.3 ypasHeHue nugpoBoil moanucH (signature equation): YpaBHeHHE, olpeaensieMoe (PpyHKUHEH HHPPOBOH
noanucu (MCO/MBK 148881-1 [3]).

A.4 ¢yakuusa nposepkn (verification function): PyHKUMA MMpoliecca MPOBEPKU, onpeaessieMasl KJII4YOM [IpoBep-
KM, BbLJAONIAsE B KauyecTBE pe3yjbTarTa BBIUUCICHHOE 3HAUYEHHUE CBUIECTEILCTBA O JOCTOBEPHOCTH T[IOAIIHCH
(MCO/MBK 148881-1 [3]).

A.5 ¢yakuusa madposoil noanuck (signature function): MyHKUKUs B Ipouecce GopMHUPOBAHHNS TTOATNTUCH, OIIPE-
aensgemMasd KIUyoM IMoANUCHU U rnapaMerpamMu cxeMbl DL Dra yHKUMG B KaueCTBE MCXOOHBIX JAHHBIX TMOJYYAET
YAaCTb UCXOOHBIX JAHHBIX U, BO3MOXKHO, POPMUPOBATENL ITOCEA0BATE/IbHOCTU TICEBAOCTYYAMHbBIX YUCEA (paHI0oMU3a-
TOP), 4 B PE3VAbTATE BbIAACT BTOPVIO YACTh UM POBOU IMTOATIUCH.

[TPUJIOKEHWUE b
(CIIpaBOYHOCE )

KOHTPOJIbHBIN IpuMep

JlaHHOE€ TMPUIOKEHHUE HOCHUT CIIPABOYHBIM XapakTep U He 4BJISETCH 4acTblo craHpapra. lIpuBoaumbie HUXKe
3HAUCHUS MapaMeTpoB p, a, b, m, g, P, a TakXKe 3HAUEHUS KIIIOYEeHl TMMOANMNUCU U TPOBEPKU d U (J PeKOMEHIAYETCH
UCITONB30BaTh TOJBKO HJIS1 TPOBEPKU KOPPEKTHOM padOThl KOHKPETHON pealu3allli aJrOpUTMOB, OITHUCAHHBIX B
HACTOsILEM CTaHOAPTE.

Bce yucnoBble 3HAUCHUS TMIPUBEACHBI B JECATUYHON U 1iecTHAAUATEPpUYHON 3anucu. HUKHUN MHAEKC B 3alTUCH
ypciaa o003HAYaeT OCHOBAHUE CHUCTEMBI CUMCIeHUd. CHUMBOJ “\\~ 0003HAYaeT IEPEHOC YHUCIAa HAa HOBYIO CTPOKY.
Hanpumep, 3aruce

12345\\
67890,
4996022

rpeacTapisieT Lesoe yucio 1234567890, cooTBEeTCTBEHHO, B JISCATUYHOM U HIeCTHAAUATEPUUYHON CUCTEeMAaX CUUCICHUSI.
b.1 Ilapametpsl cxembl nuQpOBOMA NOANNACH
11 (popMHUpPOBAHUYA U MPOBEPKU HUEPPOBOU ITOAIUCHU HO/KHBI OBLITH HUCIIOJIB30BAHBI CJICAVIOIINE TTapaMeTPhI
(CM. J.2).
b.l.l Moayap A1 UNTUUYECKOW KPUBOU
B 1anHOM ripumepe rapamMeTpy p IpUCBOCHO CACAVIOliee 3HAUCHUE:
p = 57896044618658097711785492504343953926\\
634992332820282019728792003956564821041,,
p = 8000000000000000000000000000000000000000000000000000000000000431 ¢
b.l2 KosddbuumeHTs 3ATUNTUUYECECKON KPUBOU
B nanHOM rnpumepe rnapaMeTpsl ¢ U b IIpUHUMAIOT CJIeAVIOUIUE 3HAUYCHMUS:
a =Ty
a4 — 716
b = 43308876546767276905765904595650931995\\
9421117944510395832529688420338495804 14,
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b = SFBFF498AA938CE739BSE022FBAFEF40563F6E6A3472FC2A514COCEYDAE23BTE ¢
b.1.3 [lopagok rpyrnimns TOUYEK 3JJUINTHUYECKONU KPUBOWU
B nanHOM ripumepe rapaMeTp m IIPUHUMACT CJCAVIOLLee 3HAUYCHHE:!
m = 5789604461865809771178549250434395392\\
7082934583725450622380973592137631069619,,

m = 8000000000000000000000000000000150FE8A1892976154C59CFCI93ACCFESB3,¢

b.l4 [lopsdnoK HMKIUUYECKONW MNOATPVYVIINB ITPYMNIMNB TOUYUEK HBIJUINTUUYUECKON KpPHU-
BOMU

B naHHOM IipuMepe rnapamMeTp ¢ MpUHUMAET CAeAyIoliee 3HAUYeHUE:
g = 5789604461865809771178549250434395392\\
7082934583725450622380973592137631069619,,
g = 8000000000000000000000000000000150FESA1892976154C59CFCI93ACCESB3

b.1.5 KosdPpuuueHTs TOUYKHU IDIJUINTHUUYECKOU KPHUBOWU
B nanHoM ripumepe KOOpAMHATBI TOYKU P MIPUHUMAIOT CISAYIONINE 3HAUYCHU
X, = 21
}Cp — 216
y, = 40189740565390375033354494229370597\\
75635739389905545080690979365213431566280,,
v, = S8E2A8AOE65147D4BD6316030ET6D 19\
C85CY97FOA9CA267122B96ABBCEATESEFCS ¢

b.1.6 Knwuy noanucwu

B nanHoM mnpuMepe cUUTACTCS, YTO MOJIb30BATE/b 001a4aeT CIACAVIONINM KIIUYOM TMOAMNUCH d-
d = 554411960653632461263556241303241831\\
96576709222340016572108097750006097525544,,
d = TA929ADE789BBOBEIOED359DD39A72C\\

11B60961F49397EEETD19CE9S9TEC3B28
b.1.7 Knwouy npoBepKHU
B maHHOM MpuMepe CUUTACTCS, YTO [MOJb30BATE/Ib 00JaaeT KITIOUOM IPOBEepKH (J, KOOPAUHATHI KOTOPOTrO UMEIOT

CIIEAYIONINE 3HAYEHMSL:
x, = 5752021612617680844363140502333807 1\\

176630104906313632182896741342206604859403
x, = TF2B49E270DB6DI0DS5S95BECA58BO\\
0C58585BA1D4EYB788F6689DBDEES6FDEOB ¢
y, = 17614944419213781543809391949654030\\
031942662045363639260709847859438286763994
v, = 26F1B489D6701DD185C8413A977B3\\
CBBAF64D1C593D26627DFFBIOIASTFEFTTDA ¢

b.2 llpouecc dopmupoBanus uudposoin noanucu (aaropurm I)
[lycTk 1mocae BbIMMOJMHEeHU 1mwaroB 1 — 3 o anroputMmy | (6.1) OBIJIM MOJYYEHBI CASAVIONIUE YUCTOBBIC
3HAYCHUS:

e = 2079889367447645201713406156 150827013\
0637142515379653289952617252661468872421,
e = 2DFBCIB372D89ATI8SCO9CI2EOEEN\\
COo1FCES2032AB1022ESE6TECE6672B043EES 4
k = 538541376773484637314038411479966192\\
41504003434302020712960838528893196233395,,
k= T77105C9B20BCD3122823C8CF6FCC\\
7B956 DE33814E95B7FE64FEDY924594DCEAB3 ¢
[Tpu 3TOM KpartHag touka C = kP MMeeT KOOPAUHATHI:
x, = 297009809158179528743712049839382569\\
90422752107994319651632687982059210933395,,

10
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x,. = 41AA28D2F1ABI48280CDIY9EDS6FED\\
A41974053554A42767B83AD0O43FD39DC0493
y. = 328425352786846634770946653225170845\\
06804721032454543268132854556539274060910,,
y,. = 489C375A9941A3049E33B34361 DD\\
204172AD98C3ES916DE27695D22A6 1 FAE46E ¢
[TapameTp r = x,. (mod ¢) IIPpUHUMAET 3HAYCHUE:
r=297009809158179528743712049839382569\\
90422752107994319651632687982059210933395,
r=41AA28D2F1AB148280CDI9EDS6FED\\
A41974053554A42767B83AD043FD39DC0493,
[lapamMeTp § = (rd + ke) (mod ¢) MpUHUMAET 3HAUCHHE:!
s = 57497340027008465417892531001914703\\
8455227042649098563933718999175515839552
s = 1456C64BA4642A1653C235A98A60249BCD6D3F746B631 DF928014F6CSBF9C40,
b.3 llpouecc nposepkn nudgposoit noanucu (ajaroputm 11)

[lycTk mocae BoIMOJMHeHUA 1maroB 1 — 3 o anroputmy Il (6.2) ObLJIO TOJNYUYEHO cleayioliee YUCTIOBOE
3HAYEeHMHE:

e = 2079889367447645201713406156150827013\\
0637142515379653289952617252661468872421,,,
e = 2DFBCIB372D89A1188CO9CS2EOEE\\
CO61FCES2032AB1022ESE67TECE6672B043EES ¢
[Tpu sTOM Mapametp v = ¢! (mod ¢) MpUHUMAET 3HAYCHUE:
y = 176866836059344686773017138249002685\\
62746883080675496715288036572431145718978,
v = 271A4AEE429F84EBC423E388964555BB\\
29D3BA53CTBFY45ESFACSEF381706354C2 4
[lapameTpsl 77 = sv (mod ¢) U 7» = —rv (Mod ¢) IPUHUMAIOT 3HAYEHWS .
zy = 376991675009019385568410572935126561\\
08841345190491942619304532412743720999759,,
Z1 = I358FSFFB38SF7CO9ABCT82A2DEF2AN\\
3927DA4077D07205F763682F3A76C9019B4F ¢
7, = 141719984273434721125159179695007657\\
6924665583897286211449993265333367109221
7y = 3221BAFBBF6D101074ECI4AFAC2D4FT\\
EFAC4ACFOFECIEDIIBAE336D271D527665
Touka C = 71 P + 200 uMeeT KOOPAUHATHI:
x, = 2970098091581795287437120498393825699\\
0422752107994319651632687982059210933393,,
x. = 41AA28D2F1ABI48280CDYEDS6FED\\
A41974053554A42767B83AD043FD39DC0493,
y,. = 3284253527868466347709466532251708450\\
6804721032454543268132854556539274060910,,
y, = 489C375A9941A3049E33B34361 DD\\
204172AD98C3ES916DE27695D22A61 FAE46E ¢
Toraa napamerp K = x,. (mod ¢) IpUHUMAET 3HAUCHUE:
R = 2970098091581795287437120498393825699\\
04227521079943196516326879820592109333935,,
R = 41AA28D2F1AB148280CDYEDS6FEDA\\
A41974053554A42767B83AD0O43FD39DC0493
[ locKoIBKY BBITMIOJIHEHO paBeHCTBO K = r, To UM(poBas MMOAMNUCH IIPUHKUMACTCH.
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[TPNJIOKEHWE B
(CIIpaBOYHOCE)

bubdanorpapuga®

1] MCO 2382-2—76 Oo0OpadboTrka naHHbIX. CiaoBapb. HacTe 2. ApudmMeTHUecKUe U JOrMYecKue orepalnu

12] UCO/M3BK 9796—91 HMudopmanmonHas TexHogorusgd. Metoasl 3aiiiTel. CxeMa HU(MPOBOU MOAITHMCH C BOCCTA-
HOBJICHUEM COOOILCHUS

13] MCO/MBK 14888-1—98 HMudopmarimonnasg texHojorusg. Mertonasl 3aiiursl. LlndppoBeie MOANMNUCHU € TIPUTOKEHN -
eM. Hacrte 1. O01Me rmojsoxeHusl

14] MCO/MB>BK 14888-2—99 HMudopmanmonHag texHojgorud. Meroasl 3amiutsel. LLlndpoBbie MOANMNUCH ¢ TIPUITOKEHU-
eM. Hactp 2. MexaHU3Mbl HAa OCHOBE MOATBEPKACHUS MOLIMHHOCTH

15] MCO/MBK 14888-3—99 HMudopmanimonnayg texHogorus. Meroasl 3amiutsl. LlndpposBeie MOANKUCHU € TPUITOXKEHU -
eM. Hactp 3. MexaHu3Mbl Ha OCHOBE cepTudukara

6] UCO/M3BK 10118-1—94 HMudopmaunonHas texHosoruss. Meroasbl 3aiiuThl. Xami-QyHkunu. Yacts 1. Ob0miue
[MOJIOXKEHUS

7] MCO/MBK 10118-2—94 NMudopmantimoHHag TeXHOJOTUA. MeToabl 3aliuThl. X3M-pyHKUUK. HacTh 2. XB111-
(PYHKUUHU C UCIIOJIB30BAHUEM #-OUTHOTO OJIOUHOIO ajJirOpUTMa Minppaiuu

18] MCO/MBDK 10118-3—98 HMudopManmoHHad TeXHOJMOrUI. MeToabl 3aliuThel. Xs1i-(pyHKUKMK. HacTte 3. decarru-
HbI¢ X3I-PYHKLIUHA

191 MCO/MBK 10118-4—98 WMudpopmaumoHHad TexHOJOrugd. MeToabl 3aliuThl. Xs1i-pyHKUMH. HacTs 4. Xo1i-
(PYHKUUH, UCTIOJB3VIONINE MOAVJIBHYIO apUPMETUKY

* OpurunHainbsl MexxayHapoaHbix ctavgaptoB MCO/MBK —eo BHHUWKMW Toccrannapra Poccun.
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