MOCKOBCKHWM I'OCYJJAPCTBEHHbBIN YHUBEPCHUTET umenn M.B.JIOMOHOCOBA

OT3bIB HAYUHOTO PYKOBOIHTEIS HA AHCCEPTALIHIO
Maspinopa Crenana Anapeesnya
«AHAJIH3 H CHHTE3 HEKOTOPbIX KJIACCOB JIMHEHHBIX H HeJIHHeHHbLIX
npeobpazoBaunii 1A Henoab3oBanusa B XSL-cxemaxy», npeacTasieHHyIo Ha
COMCKAHHME YYeHOH CTeNeHH KAHANIATA PHIHKO-MATEeMATHYECKHX HAYK [10
cneunaJbHocTH 2.3.6 — «MeToabl H cHCTeMbI 32l ThI HHOPMAaLIHH,
HH(popMaHOHHAS 6e30NACHOCTBY (PHIHKO-MaTeMaTHYECKHE HAYKH).

Obmasn xapaxrepuernka conckarenst. [lassyios Crenan AHapeeBny 0KOHUMA
HuctutyT kpunrorpadgun ceasn u nadopmaruku Akagemun ®CB Poccun B 2017 ro-
ay. B 2023 romy ox noctynun B o4HYIO acnpaHTypy hakyisTera BEIYHCIHTENLHOI
MaTeMaTHkH H kubepuetukn MI'Y numenn M.B. Jlomonocosa, umes ripu 31om Gora-
Thill HAYUHBIH 3a/1e/1 110 TeMe NpejacTaBneHHoi auccepranni. OGyyasch BCero oKono
roga B8 0uHoi acnupantype C.A.JlaBbIIOB MOATOTOBKI TEKCT AHCCEPTALIMH HA COMC-
KaHHe yUeHOH CTeneHH Kanauaara puinko-mareMariieckux Hayk. Bo Bpems oByue-
Hus C.A. [lasbi108 Takke paboTtal 1o COBMECTHTENLCTBY Ha Kadeape nu(popMaLoH-
HOi1 DesonacHoCTH B A0/KHOCTH MaTemarnka. Pabotan na kadenpe C.A.JIaBblooB ak-
THBHO 3aHHMAJICA NPEenoaaBaresbCKoi AedTelbHoCThI0. OH nepepabotan nporpam-
MY Kypca « JIeMeHTbl KpHITOrpadMuyecKoro aHaamu3a» i B HaCTOALLMI MOMEHT BejleT
3aHATHA M0 Kypey. HekoTopeie pe3ybTarsl, MONy4eHHbIe B pe/ICTaBIeHHOH AHccep-
TauHK OBITH MCTOB30BAHbL B 3TOM KYPCe W HHTAIOTCA CTY/IEHTaM.

AKTYyalIbHOCTE Tembl. Kananaarckas aucceprauus [laesiiosa Crenana Auape-
CEMYA NOCBAUIEHA BOMNpOCcaM CHHTEZA H aHA/IH3a JIHHEHMHBIX H HENHHeHHbIX ﬂpfé‘ﬂﬁpa‘-
30BaHMii, NCTIOJIBL3YEMBIX B COBPEMEHHBIX OIOKOBBIX LIH(BPaxX U Xell-(hyHKLIHAX.

B nacrosiiee BpeMs OZHHMH H3 caMmblX MOMYIAPHBIX KpHNTOrpaduuyeckux me-
XaHH3IMOB, KOTOPbIE HCTIONBL3YIOTCA HA NPAKTHKE AN 3aLIWTELL KOMMYHUKALLHIT, SBJ1s-
loTes dnokosele WHdpE! 1 xew-pyHkunn. brokoesie wHdpel obecneunBaioT 3aiiu-
TY KOH(PHAEHIMATBHOCTH MPAKTHYECKH BCET0 CeTeBOTO TpaduKa, KoTopklii nepea-
eTcs B m00AIBLHON ceTH HHTepHeT. Xell-hYHKLUHH JKe ¢ OJHOI CTOPOHE ABNAIOTCA
0a30BBIM WIEMEHTOM MHOTHX NPHKIAIHLIX MPOTOKOJIOB, a C JPYIOi, MOI'YT NpHUMe-
HATLCA JUISA CO3aHMs APYTrHX Kpunrtorpaduiyecknx MexauusMoB. /loctarouHo otMe-

THTh JIHLLB NIEPCTIEKTHBHY IO CXEMY AMEKTPOHHON noanuen SPHINCS+, kotopas npu-



HHUMala y4yacThe B KoHKypce HaunoHanbHOro areHcTsa cTaHAApTOB H TEXHOJOI Ml
CLLIA (NIST USA) Ha NOCTKBAHTOBblE KPUNTOrpaduuecKne MEXaHH3MBL.

Ceiiuac pa3paboTaHo J0CTATOYHO MHOIO NOXOA0B K MOCTPOEHHIO KAk OI0KOBLIX
wHdpos, Tak 1 Xew-Gyukuuii. BMecre ¢ Tem, HanbosbIER MONYIAPHOCTHIO MOJbL3Y-
€TCA MOJXO0/, BOCXOAAIIMA K nepBuIM paccekpeueHHbiM paboram Knopa Illennona,
NOCBALLEHHBIM TEOPHH CBA3H, MPHMEHAEGMBIX B CEKPETHBIX CHCTEMaxX. ITOT NOAX0/1
3aK/IIOYAeTeA B TOM, YTOOBI MPH NPOEKTHPOBAHWH wWwH(pa WK Xell-GyHKUHH Bbi-
Oupars npeodpasosanus, obecneyHBalOLINE JOCTATOYHO XOpoUIee NepeMelliBatne
CHMBOJIOB OTKPBITONO TEKCTA, 4 TAKIKE HElIoX0e paccelBaHHe CEKPETHOro KJoua B
cHMBONax mH(pp-TeKcTa.

M3pectHo, uto Haubosnbllee nepemelidBaHme Jal0T HelHHeliHbIe peobpazopa-
HHUA, KOTOPBIE 3aK/II04Yal0TCA B HeJIMHeHHOH 3ameHe oiHux OuToB Ha apyrux. Takue
npeodpazopanHiii B Kpuntorpadui 00bIYHO 0003HAUAOTCA CHMBOMOM S (OT aHrinii-
CKOTO coBa substitution), a yzen KpuntorpaH4yeckKux MeXaHH3Max, peain3yonmux
370 npeobpazoBaHne 06BIYHO HAZBLIBAKOT Y3/I0M 3aMeHbl WiH Sbox.

A BOT paccenBaHHe, KaK [PaBHIo, rapaHTHPYETCH Kak pas JIMHeHHsIMI npeobpa-
30BaHHAMH, KOTOpble 00BIMHO Pealiu3yIOTCa YMHOKEHHEM HEKOTOPOro BEKTOpa, Co-
CTOALLETO W3 37IEeMEHTOR B HEKOTOPOM KOHEYHOM T10J1e. Ha NOAXOAALLYI0 KBAJPATHYIO
MATPHLLY € 3/leMeHTaMH B TOM e none. JluneiiHoe npeobpazoranue B kpuntorpaduu
0OBIYHO MPUHATO 0D03Ha4YaTE cHMBONoOM L (ot anrnuiickoro linear).

Kpuntorpaguyeckue npeodpazoBaHusa o0bIYHO 3aBHCAT OT NapameTpa, KOTophblii
HasblBaeTcs KII0YOM K 0bo3HauaeTca cuMmBonioM k. [Ina nobaenenus kioua B Kpun-
Torpauueckoe npeodpazoBaHue HUCNONb3YETCA OOBIMHOE CIOKEHHE MO MOAYI 2
(Xor) OMTOB PayHIOBOIO KIKOUYA ¢ KAKHM-IHOO BHYTPEHHHM MPOMEKYTOUHBIM CO-
cToaHueM. B cuny npuBeseHHbIX 0003HaAYEHHH ONHCAHHAA CXEMA MOCTPOSHUS KPHIl-
Torpauyeckux npeodpazoBauii nonyunaa HazsaHue XS L-cxema.

ApXHTEKTYpY XSL-cXeMbl HMEIOT MpPaKTH4YeCKH BCE COBpeMeHHble wwnppsl.
31eck CTONUT OTMETHTE pocchiickue mndpel «Kyzneunk» u «Marmay, kKoTopbie SBis-
I0TCA MEKTOCYIAPCTBEHHBIMM CTAHAAPTAMH, a TAaKKe aMepHKaHCKHi cTanaapT mnd-

poeanus AES. [Toxoxke NoCTpOeHb! H MHOIHE COBPEMEHHbIE Xell-(hYHKLHH.
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C onHOM CTOPOHBI, HANMYHE CTAHAAPTOB JOCTATOUHO JKECTKO PernaMeHTHpyeT
HeoOXOAHMOCTE TPUMEHEHHUS TeX WIH HHBIX Kpuntorpaduueckux mexanuimos. Q-
HAKO BO MHOTHX COBPEMEHHBIX CLIEHAPHAX, 0CODEHHO 13-3a PAZBUTHSI UHTEPHETA Be-
uleif, MMeeTcs 3anpoc Ha CO3JaHWe HOBBIX MEPCTIEKTHBHBIX MEXAHHU3IMOB C YUETOM
HOBBIX (DYHKUMOHANBHBIX W nOTpeduTenbekux TpeboBaHmii H XapakTepHCTHE.

Tak, Hanpumep, B pamkax MHTEpHETA Bewleid mexay coOoi B3auMOACHCTBYIOT
yeTpoiicTBa, KoTopele 00NaAaloT orpaHH4YeHHBIMH pecypcamu. B nepeyio ouepeib
pevb MAET He O BBIMHCIMTENBHBIX pecypcax, a ob pecypcax aexkrponuranus. [ns
TAKUX YCTPOHCTB HYKHBI liHdpLL, KoTOpble 0611a1a10T BEICOKOI 3Hepro3dheKTHBHO-
CThIO, KaK B npouecce paboThl, Tak U B COCTOAHHK nokos. [TosTomy 3anaua cuntesa
KpUnTorpadu4eckHX MeXaHH3MOB, peJHa3HauYeHHbIX 18 paboThl MMEHHO Ha TAKUX
YCTPOHCTRAX, ABAALTCA JOCTATOYHO BaKHONH H NPAKTHYECKOMH. DTO NOATBE K 1aeT aK-
TYAlbHOCTh MPEACTABICHHOH JHCCEPTALIMH B YACTH CHHTE3d HOBBIX MEXAHH3MOB,

Buecte ¢ TeM. npH co3iaHUi HOBBIX MEXAHW3MOB BO3HHMKAET BakHas npodnema
00OCHOBaHMS HX KPUIITOTpauveckoil CTOHKOCTH.

Haubonee 3HaAYMMBIMH METOIAMM KPUIITOAHAIH3A COBPEMEHHBIX LIH(POB ABMISA-
toTed AUQpepeHIHAILHBII W JIHHeHHBIH MeToAkl. C NMOMOILIBI 3THX METOA0B Obina
NOHWKEHA CTOHKOCTb, Hanpumep, wngpa DES. [lna neiiTpanusauun araxa, Gasnpy-
FOLIMXCH HA 3THX METOIAX K MaTpHLIE JHHEHHOTO npeolpa3oBaHus NpeIbiBIsOTCs
TpedoBaHHA MaKCUMAalNBHOTO paccenBaHuA. Ha Texymmii MOMEHT M3BECTHO HEKOTO-
poe KONHYEeCTBO TEOPeTHYECKUX METO/10B OCTPOESHIA MAKCHMATLHO PACCEHBAKOILIHX
MaTpHLL B ClIy4ae MarpHil npou3sonbsHoro suaa. Ho ecion orpannyute BeIOOP MaTpu-
bl U3 KaKoro-nmubo Knacca, J0MyCKalomero onTHMH3ALHIO NPorpaMMHOIi, annapar-
HOIl peanu3aLiy, TO MOCTPOSHHE TAKHX MATPHLI CTAHOBHTCS YIKe CAOMKHOI 1 00bIMHO
JU1A BOKHBIX MPAKTUYECKHX CITYYaECB TEOPETHYECKHX METOI0B YiKe He u3secTHo. Ha-
npHMep, Tak OOCTOMT JeN0 IS MaTpHL-LUHPKYIAHTOB,

Takum oOpazom, 3a1a4a NOCTPOEHHA «XOPOILIMX» JMHEHHBIX npeobpasoBanmii ¢
BLICOKHMH MOKA3aTeIAMH PacceHBaHus ABISETCA JOCTATOYHO aKTYabHOI.

Metobl npoTHBOAEHCTBHA THHEHHOMY H IH(dEPEHIHATEHOMY KPHITTOAHATH3Y
TaKKe 3aK/II0YAlOTCA B MPaBUILHOM BeIOOpe HesmHefiHoro npeodpazosanus. Tpedy-
€TCA MCIOMB30BaTh, TAK HA3BIBAEMBIE, MOMTH COBEPLICHHO HEJIMHEHHbIe npeodpaso-



paHua Wi APN-npeodpasosanus. O/lHaKo 4acTo CTPOMTL TakHe npeodpazoBaHns
Kpaiine c10kH0. OcoDeHHO BOMPOC YCIOMKHACTCA NPH YCIOBHH HCTIONB30BAHHA YET-
HOro 4Mcna nepeMeHHslX (= 8) B HenuHelinoM npeodpasorauuu. ITo stoil npuunne
aKTyanLHOIl ABNAETCH 3a/1a4a pa3paboTKy cnocodOR NocTpoeHus THpHepeHHAILHO
4-paBHOMEPHBIX MOJCTAHOBOK ABOHYHBIX BEKTOPHBIX MNPOCTPAHCTB YETHOH pasMep-
HOCTH.

Jlna XSTL-cxem Takike pa3paboraH 0coOBIH MeTO/ KpHIITOaHANN3a, KOTOPIil He-
Moib3yeT WHBAPHAHTHBIE noanpocTpanceTsa. Ecan s ogHoro payniaa XSL-cxeMsbl
Ha HEKOTOPBIX KIIHOYaX MOKHO NOCTPOHTE HHBAPUAHTHOE MOANPOCTPAHCTBO, TO YKa-
3aHHOE MOANPOCTPAHCTEBO OKAXKETCS HHBAPHAHTHLIM H /1 BCEr0 MeXaHH3Ma, OCHO-
BAHHOTO Ha 37O XSL-cxeme. Takum oOpaszom, 3anaua NOMCKA HHBAPHAHTHBIX 110/
MPOCTPAHCTB ARIACTCA KpaHHE aKTyalbHOH MPH CHHTE3E MEXAHH3IMOB.

Taxkum obpazom, B nuccepraunn lapsiioa Crenana AnapeesHya peliaiorTcs ak-
TyalibHblE W NPAKTHYECKH 3HAYHMBIE JUIS 3aUIUThI HHMOPMALLAN 3a/1a4H.

ean v 3apaun. Lensio nuccepraunonnoii paborel C.A. laBbiiosa saeiasercs no-
BbiLIeHHE 0DOCHOBAHHOCTH aHAJIH3a X SL-CXeM H YIIYYIIEHHE WX IKCTUTVATALHOHHbBIX
XAPaAKTEPHCTHK.

Jlns nocTH/KeHH NOCTABJIEHHOH 11e/TH pellaiich ceayiolue 3aaqu:

1. TlocTpoenne HoBBIX audipepeHuManbHO 4-paBHOMEPHBIX NOACTAHOBOK, 00na-

JAKOLHX MAKCUMAIBHO H3BECTHON HelIMHEHHOCTLIO.

2. Ilpeanosurs cnocodsl 3pQeKTHBHOH NporpaMMHON peaiu3aliii JIHHEHHBIX
npeobpa3zoBaHHil, 3a/aHHBIX YMHOKEHHEM HA WIEMEHT KoJbla, a Takie pe-
KYPCHBHBIX JIHHEHHBIX npeodpasopaHHii.

3. Onwucare anrebpanyeckyro W/ HIH KOMOMHATOPHYIO CTPYKTYPY HHBAPHAHTHBIX
MOANPOCTPAHCTBA MAKCHMAIILHO PACCEHBAIOLHX MATPHLI-LHPKYIAHTOB.

Crenenb JocTHIKeHHS Lelieil 1 3aaa4. B pesyasrare agTropoM nojyyeHsl cie-
NYIOLIHE Pe3yNbTaThl:

1. IpeanokeHa KOHCTPYKIHSA, MO3BONAOIAA CTPoUTh Auddepenimansio 4-

paBHOMEpHLIE MOJICTAaHOBKH U3 HekoTophix APN-npeobpazosaHuii pasmepHo-

CTH Ha eauHuLy Oonbluei pasmepHocTH. [IpUBeaeHsl 10CTATOYHBIE YCIIOBUS



NpUMEHCHHA HOBOI KOHCTPYKUMH H MOTHOCTLHY ONMHUCAHLI CTENEHHBIE NOACTA-

HOBKH.
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. Tpewnoxken cnocod ynyulneHus NMporpaMMHOI peanu3allii JHHEHHBIX rpe-
obpasoBaHMil CNEUHAIBHOrO THNA., JTOT Crnocod HCMONB3YET pasioKeHHE
MNPOH3BOIBHONH MAarpullbl B CYMMY MPOW3BeIeHH JIHArOHANBHLIX MATPULL U
MaTpHLl, Pealn3yeMbIX Yepes YMHOKEHHE Ha IMEMEHT KOMbLa, HMEIoHX -
hexTuBHYIO peamnzaunio. [lonyueHbl BepXHss W HHKHAS OLIEHKH HA YHCIIO
ClIAraeMbIX B YKa3aHHOM pa3/ioKeHHH.

3. Haiigensl Bce pewienus ypaBHeHHA nonodus An8 cOMpoBOXAAIOLIEH MaTpu-
1kl MHOTOYJIeHa HaJ KOHedHbIM nosieM. M nanee Ha ocHOBe 3THUX pelueHHil
MOCTPOEHO PA3IONKEHHE /1 MPOU3BOILHON PEKYPCHBHOH MATPHILbL, KOTOPOE
MO3KeT ObITh UCTIONB30BAHA [UIS ONTHMH3ALMH NPOTPAMMHOIT pean3alim au-
HeHHBIX Npeodpa3oBaHHil HA OCHOBE PEKYPCHBHBIX MATPHLL.

4. TlonHOCTBIO ONMHCaHbl HHBAPHAHTHBIE MOANIPOCTPAHCTBA MAKCHMANILHO pacce-
MBAIOIIHX MATPHL-LUHPKYISHTOR.

Takum 0bpazoM, nocTasleHHbIE 331a49H MOJHOCTHIO BBIMOMHEHB] H Leb padoThl

NOCTHIHYTA.

Crpykrypa paborel. Pabota cOCTONT W3 BBeI€HHSA, YETHIPEX AR, 3AKTIOYEHHS,
OIHOTO MPHJIOKEHHA M criMcka nuteparypsl. O0muii obbem pabotel 96 crpaHnL.
Texer pabotel copepikHT 2 TabnMLLl, PUCYHKH OTCYTCTBYIOT. CHHCOK NHTEpaTyphl
COAEPHHUT 72 MCTOUHHKA.

Bo peesieHny paboTel 000CHOBHIBAETCS AKTYAILHOCTL BLIOPAHHON TEMBI AHCCep-
TalH{, CHOPMYTHPOBAHEI LIENTH H 3a1a4H HCC/IEA0BaHHI.

['maga 1 nocesimena noctpoennto auddepeHumnansHo 4-paBHOMEPHBIX NO/CTAHO-
BOK HA OCHOBE KOHCTPYKLMH CHELHANLHOTO BH/IA.

B mage 2 u3yuatores npeodpasoBaHus MIPOCTPAHCTBA IBOMYHBLIX BEKTOPOB, 3a-
NaHHBIE Yepe3 YMHOKEHHE HA WEMEHT Konbla MHorouneHos. Pacemarpusaerca Bo-
NPOC CHOKHOCTH UX peaid3allMi CUCTEMOIl KoMaHI npoueccopa obllero HazHave-
HHS. YeTaHaBIMBAIOTCA 3HAYEHUA MoKasaresell pacceHBaHUA MATPUL-LIHPKYIAHTOB

A1 HEKOTOPBIX THITOB TAKHX MarpHil. HPEMD}KEH NooxXoa K pecalu3dainm JIMHEHHBIX



npeobpasoBaHuii Ha OCHOBE PAa3/IOKEHH ITHX MATPHLL B CMMe Mpon3BeaeHHil ana-
FOHATBHBIX MATPHLL U MAaTPHLL, 3a1aHHLIX YE€PE3 YMHOKEHHE HA MIEMEHThI KOJIbLia.

I'naga 3 nocssilleHa U3yHeHHIO PEKYPCHBHBIX MATPHLL HA/1 NPOM3BONILHBIM KOHEY-
HBIM mosem. B Heli mpeanaraeTca noaxo/ K noay4eHHIo OTHOCHTEIBHO JIErKOBECHBIX
PEKYPCHBHBIX MaTPHIL, @ TAKIKE METO/L AEKOMITO3HIIMM TAKHX MaTpHULL 11 ONITHMH3a-
LMK MPOrpaMMHbIX peann3aumnii Kpunrorpaduuecknx MEXaHH3MOB, B KOTOPBIX JIH-
HeliHoe npeobpazoBaHe HCTIONB3YeT PEKYPCHBHBIC MATPHIIEL.

B mase 4 n3yqaloTcs MHBapHAHTHBIE MOANPOCTPAHCTBA MATPHL-UHPKYIAHTOB
H PEKYPCUBHBIX MaTpuil, MaKTHYECKH 3Ta INaBa NOCBALIEHA BONPOCAaM CTONHKOCTH
MEXAHH3MOB, MOCTPOEHHLIX ¢ HCMOIL30BAHHEM JHHEHHBIX Tpeobpa3oBaHuii, Hiy-
yaembix B masax 2 M 3 aucceprauuu. B 3Tol mase ycraHaBimBaeTca Teopema o
CTPYKTYPE HHBAPHAHTHBIX MOANPOCTPAHCTB JIMHEIHBIX Mpeodpa3oBaHii, 3anaHHbIX
MAaTPULLAMH-LIHPKYIISHTAMH. ITO MO3BOISET MOJHOCTHIO HX OMUCATH NPH BHITIOJIHE-
HHH HEKOTOPOTO YCIOBHSA, CIIPaBELTHBOIO [UTdA IH0D0I MAKCHMANTBHO paccenBaolei
MaTpulibli-uMpkyasHTa. Takue B 910l maBe nosyyeHbl YCI0BUS, PH KOTOPBIX peKyp-
CHBHA# MaTpHLA He HMeeT HHBAPHAHTHBIX MOJANPOCTPAHCTR CreLHansHoro Buaa. B
3AKITIOYEHHH IMccepTalni c(hopMyTHPOBAHBI OCHOBHBIE Pe3yNbTarTsl padoThl H OIH-
caHbl cepbl KX BOIMOKHOIO NPHMEHEHHS.

B npunokenun copepiarca asa npumepa nocrpoeHHsx auddeperunansio 4-
PABHOMEPHBIX MOACTAHOBOK.

OpurunansHocTs paborel. Bee nomyyenHsie B AMCCEpTallMy pe3yabTarhl M0~
JIy4eHbl aBTOPOM [AHCCEPTALMM CAMOCTOATENbHO. B nyGinKaumsix, BEINOJIHEHHBIX B
COABTOPCTBE, APYTMM aBTOpPaM MpHHALAEKaT 1100 NoCTAHOBKA 3a1a4yu. 1100 JoKa-
3ATEJIbCTBA BCIIOMOTATENILHBIX YTBEPHKICHHHH.

Juccepraius npeicTaBIseTcs K 3alluTe BlepBhie.

Hayunas noBusua. Bee pesynesrarst paboTsl SBISKOTCS HOBBIMH M IIPEICTABIIAIOT
CYIIECTBEHHYIO HAYHHYIO LIEHHOCTE.

IMpakTHuecKkas u TeopeTHYecKas 3HAMHMOCTb. J{Hcceprauns HOCHT B OCHOB-
HOM TEOpeTHUeCKHil XapakTep U rnpeictasiseT coboil LelibHOe 3aKOHUeHHOe Hecle-

JOBAHHE.



Pesynbrarel paboThl 3HA4UTENBHO PAIBHBAIOT TEOPETHYECKHE KOHCTPYKLUHH B 00-
NIACTH CcHHTe3a OyeBbIX oTOOpaKeHHil ¢ XOpPOLWMMH KpunTorpaduyeckumMu croii-
CTBAMHM, TEOPHIO UMPKYIAHTHBIX MaTpPHLl, a TaK/Ke 000 TEOPHIO NMPOrpaMMHON H
annaparHoi pealnialuMM JHHEHHBIX npeodpa3oraHmil, NOCTPOEHHLIX Ha Da3e MakcH-
MAJIBHO PAcCeMBAIOLLHX MATPHLL.

Pezynbtarsl MOryT OBITh MCTIONB30BAHB [IPU CHHTE3E MEPCTeKTHBHLIX KPHITO-
rpaMYeCKHX MEXaHH3MOB, NOCTpOeHHbIX Ha base XSL-cxeM. Kpome Toro, pesysb-
TaTkl MOTYT MPHMEHATECA pa3paboTYHKaMy, KaKk MPOrpaMMHbIX, TAK H annaparHbiX
cpencTs Kpunrorpaduueckoii 3amu Tl HHQOPMALIMH JUIA ONTHMH3ALMH peain3alun
KpHnTorpa(uueckoii noAcHeTeMsl U yBeIHYEHU NPOITYCKHOMH CMIOCOOHOCTH CPEICTR
salnieHHoi 06padoTkn HHdopMannn.

JMocToBepHocTh NojokeHni. JIOCTOBEPHOCTE NMONYYEHHBIX PE3YILTATOR [0/~
TBEPIKAAETCH CTPOrHMH MaTeMaTHYEeCKHMH J0Ka3aTe/bCTBaMH, MPHBEJIeHHBIMH B
TEKCTE JUCCEePTALINH, & TAKAKE NPOrpaMMHOI peanusaluei npeiioKeHHbIX METOIOB.
JokazatenscTBa CYIECTBEHHO HCTIONB3YIOT METOLbI TEOPHH DyNeBbIX 0TODpaKeHHii.
METOIbI IMCKPETHOH MareMaTHKH, KOMOHHATOPHKN 1 IMHEITHOI anredphl.

OcHOBHBIE pE3yIBLTATEI, MOJYYEHHBIE B JHCCEPTALIMH, HATArAIHCh HA MEKAYHAa-
POJIHBIX H BCEPOCCHHCKMX KOH(EpeHUHAX U HAYUHO-HCCTIe10BATEIbCKHX CeMUHapax,
M OnyONHKOBAHEI B MMEYATHLIX PELEH3HPYEMBIX HAYUHBIX ¥KYpHanax.

Beisoa. [luccepraums [laseinosa CrenaHa AujapeeBHya «AHAIHM3 M CHHTES
HEKOTOPBIX KJ1ACCOB JIMHEHHBLIX W HenuHelHbIX npeodpazoBaHuil I8 HCNOIb30Ba-
Husi B XSL-cxemax» coOTBETCTBYET nacnopry creunansHoctw 2.3.6 — «Meto-
Ikl W CHCTEMBI 3aLUTEI HHOOPMALUK, HHPOPMALIMOHHASA De30MaACHOCTLY ((PHIHKO-
MareMarH4yecKHe HayKH): Moly4YeHHble B Heil pe3yabTaThl COOTHOCATCS ¢ pasjic/iaMu
11 «Mopnenu 1 MeTOIB! OLIEHKH YDHEeKTHBHOCTH CHCTEM (KOMIJIEKCOB), CPEICTB H
mep obecrniedeHns HGopMalinoHHOI GezonacHocTH 00BEKTOB 3auTh, 15 «I1puH-
LMIBl B pelleHHs (TEXHHYeCKHe, MareMaTHyecK1e, OpraHu3allHoHHBIE W JIp.) 110 co-
3/1aHHIO HOBBIX M COBEPLIEHCTBOBAHHIO CYLIECTBYIOLIMX CPEACTB 3allHThl HH(pOpMa-
K 1 obecnedenns nadopmaronHoii GesonacHocty», 19 «Mcenenosanns s odna-

cTH 0e30MacHOCTH KpUnTorpauuecKHx alropuTMoB, KPHNTOrpapuIeckux npumu-



THBOB, KpHNTOrpagH4yecKuX MpoTOKOAOB. 3auuta HHpACcTPyKTYphl odecneyeHus
NPUMEHEHHs KPUNTOrpadhHuecKuX METOI0BY.

Cuwmrato, uto aucceprannonHas pabora [laseiiopa Ctenana Aujapeesuya « AHa-
JIH3 M CHHTE3 HEKOTOPBIX KJIACCOB JIMHEHHBIX M HEJIMHEHHbIX npeodpasosaHmii uis
ncnonb3oBanus B XSL-cxemax» yaosneropser BceM Tpebosanuam «llonoxkenus o
npucyxaeHnn yyeHsix crenedeit B MI'Y umenu M.B. JlomonocoBa» n pexkomeHyio
ee K 3aumTe B auccepraunoHHoM copere MI'Y 012.3-1 Ha couckanue yueHoii crere-
HU KaHauaara GU3HKO-MaTeMaTHYeCKUX HayK no cneuHanbHocTh 2.3.6 — «Metojibl
M CHCTEMBI 3alMTh HHopMauun, HHGOpMalIHOHHAs 0e30MaCHOCThY.

HayuHblii pyKOBOAMTENB:
noueHT Kadeapbl HHPOPMALHOHHO

Oe3onacHocT dakyibreTa
BMK MI'Y umenn M.B.JlomoHocOBa,

KaHa. Gus.-mar. Hayk N.B. Yuxos

KOoHTakTHbIE JaHHbIE.

®UO: Ymxor UBan Braaumuposuy.

Vuyenas creneHsb: Kananaar GU3HKo-MareMarHueckux Hayk.

E-mail: chizhoviv@my.msu.ru, Ten.: 8(495)930-43-76 (pab.).

CreunanbHocts, no kotopoit U.B. Unkosbim Obina 3atumineHa KaHauaaTckas auc-
ceprauus: 05.13.19 — «MeTozibl U CHCTEMBI 3alMThi MHGOPMALMK, HHPOPMALIMOH-
Has Oe3onacHOCTbY ((HH3HKO-MaTeMaTHYeCKHe HayKH).

Anpec mecta paborsi: 119234, Mocksa, Jlenntckue ropst, 1om 1, ctp. 52, MI'Y ume-
1 M.B. JlomoHocoBa, 2-ii yuebusiii kopnyc, ¢pakynsrer BMK, kadenpa nndopma-
LUMOHHONH Be30nacHOCTH.

Jlo/pKHOCTD: 10UEeHT Kadeapbl HHPpopMalMoHHOI 6e30MacHOCTH.

[MToanucs Ynxosa Msana Baraaumuposuua ynocToBepsio:

Jlexan ¢axynsrera BMK MI'Y umenu
M.B. JlomoHnocoga,
aKaJeMHK H.A. Cokonos



