degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: KpI/IHTOFpa(l)I/IH Ha 3JNTMOTUYCCKUX KPUBBIX U PCIHICTKAX
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: CuctemHoe OporpaMMUpPOBAHUC U MPUKJIAAHAA MATCMATHUKaA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: A.M. Paiiroponckuii, 1-p ¢u3.-Mar. HayK, TOIIEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl AUCKpeTHON MaTtemaThku 16.03.2023



AHHOTANMA

Jiobast KpumnTocucTeMa C OTKPBITHIM KJIIOYOM OCHOBaHa Ha CJIOKHOCTH PEIICHUS HEKOTOPOH 3ajadi.
ITepBoHayaIbHO aCUMMETPHYHBIC MU(PHl OCHOBBIBAIMCH HA CIIOXKHOCTH PELICHUS 3a1audl (PaKTOpH3aLuu U
3aJa4dl IUCKPETHOTO JOrapu(pMHUPOBAHUS B IPYIIEe BHUETOB MO MPOCTOMY MOAYMI0. B HacTosmuii MOMEHT,
BBUAY HaJIW4Ms CyOdKCIHOHEHLHMAIbHBIX QJITOPUTMOB pEIICHHS OJTHUX 3a7a4, IIHPOKO HCHONb3YIOTCS
QITOPUTMBI, OCHOBAHHBIC Ha CIIOKHOCTH PELICHHUS 3a/1a4d TUCKPETHOTO JIOTapu(hMUPOBaHUS B TPYIIIE TOYEK
JIUTMIITUYECKON KpuBOW (Haj koHewHbIM monem). Eme B 1994 r II. Illop yka3zad Ha BO3MOXKHOCTH
3¢ deKTUBHOTO pelieHus 3a1ad (HaKTOpU3alMU U JUCKPETHOTO JOrapu(pMHUpPOBAHUS B TPYNIIE BBHIYETOB C
IIOMOILIbI0 KBAHTOBOI'O KoMIIboTepa. HaunHas ¢ 3Toro MOMeHTa MAET MHTEHCUBHBIN IIOUCK 3a/ady, KOTOpbIe
Obutn Obl TPYAHO peEIIaeMBIMH C TOYKM 3pEHHUS KBAHTOBBIX BbhIUMCIeHMH. OmHUM U3 HauOonee
MEePCIEKTUBHBIX CUNUTAIOTCS 3a/1a4M, CBSI3aHHBIE ¢ perieTkaMu (00beKT Teopuu uucen). B kypce npemnaraercs
MO3HAKOMHTBCS ¢ KPUNTOTrpaUIeCKUMH aIrOPUTMAMHU KaK Ha SIUTMITUYECKUX KPUBBIX, TAK U HA PEIICTKaX.
JI1st 3TOTO MpeaBapUTENbHOTO OyAyT M3YydEeHBl HEKOTOPhIE OCHOBHBIE CBOMCTBA AJUIMITUYECKUX KPHUBBIX (Hal
MOJIEM BBIYETOB IO IPOCTOMY MOJIYIIIO) M PEILIETOK.

1. leau u 3apauu

eap AUCUMNIMHBI

B PE3YJbTATC OCBOCHUA AUCHUIUIMHBI CTYACHT MOOJDKCH 3HATH OIPCACIICHUC U OCHOBHBIC CBOMCTBa
SJUIMNITUYCCKUX KPUBBIX Hal KOHCYHBIMU MOJISIMA

3agauyu AV CUMILUINHBI
- OCBOGHHE CTyJCHTaMH 0a30BbIX 3HaHMI (MTOHATWH, KOHIEMIUHA, METOIOB W Mojeliei) B obmactu
KpUnTorpaguu;
- npuoOpeTeHHe TEOPETUYECKUX 3HAHMKA M TPAKTUYECKHMX YMEHHUH W HaBBIKOB B OOJIACTH
KpUNTOTpaQuu;
- OKa3aHWe KOHCYIbTAllMd W TOMOIIM CTYJCHTaM B IPOBEJACHUU COOCTBEHHBIX TEOPETUYCCKHUX
HCCIICAOBAaHUM B 00JIaCTH KpunTorpapumu.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbI €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
IIOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEATh TIyTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
OITK-2 CrniocoGeH HCIONb30BaTh COBpEMeHHble |00CCIeUeHHe Ul PCIICHMsA — HAyYHbIX  3aJad B
WH(POPMALIMOHHBIE TEXHOJIOTHH U npodeccHOHaIBHOM 001aCcTH

MPOrpaMMHBIE CPEJCTBA MPHU PELICHUH 3a7ad OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
npo¢ecCHOHAIBHON e TeNFHOCTH, COOMIONasl  |BBIYMCIUTEIbHYIO TEXHHUKY W CepBHCHI ceTu MHTepHeT B
TpeboBaHusg HHPOPMAIIMOHHOM Oe3omacHocTH  (obnactu (cdepe) mpodheccnoHaIbHOM NeATeNbHOCTH




OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIAT
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myOnMKanum, MpoeKThI)

OIIK-3.1 3Haer ocHOBHbIE NpaBuiIa O0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HayYHO-TEXHUUYECKOM TOKyMEHTAaluH, B TOM
YHUCcle C HCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro
MIpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckue W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHUS HAyYHOW PadOTHI,
MeTroasl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBomuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
MyONMKAIMY HAyYHBIX CTAaTeH U y4acTusl B KOH(pepeHIuIx

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

- OIIpEJICIICHNE U OCHOBHBIE CBOMCTBA AIIMITHYECKUX KPUBBIX HAJl KOHEUYHBIMU IOJISIMU;
- OCHOBHbIE KPUIITOrpaguyecKre allrOPUTMBI, HCIOIb3YIOIINE IUINITHIECKHE KPUBBIE;
- TpeOOBaHMUs, IPEABSIBISIEMbIC K AIUNTUICCKUMHI KPUBBIM B KpUIITOrpaduu;

- OIIpe/IeJIEHUE U OCHOBHBIE CBOMCTBA PELIETOK;

- OTIpezieTiCeHHEe U OCHOBHBIE CBOICTBA MIO- U L-IIpuBeIeHHBIX 0a31COB;

- QITOPUTMBI ITIOCTPOEHHS MIO- U L-TpuBeeHHBIX 6a31COB;

- aJITOPUTM DPMHUTA HAXOXKIEHHUS KOPOTKOTO BEKTOPA PEILETKY;

- LLL-anropurm;

- AITOPUTMHUYECKHE 33/1a4 Ha PEIIETKAX, UCTIONb3yeMbIe B KpHUIITOTrpaduu;
- kpunitocuctembl Ha pemietkax (GGH, NTRU).

YMETb:

- TOKa3bIBaTh OCHOBHBIC CBOMCTBA JIUITUYECKUX KPUBBIX, PCIICTOK, 6a3ncoB PCUICTOK;
- OIICHMBATh CJIOKHOCTH U KOPPCKTHOCTH AJITOPUTMOB HA PCHICTKAX U JJUIMIITUYCCKUX KPUBBIX.

BJIAJIETh:
- OCHOB I'€OMETPHUU YHCEIT,

- UCTIONIb30BaHMS MIUIMNTUYECKUX KPUBBIX U PEIIETOK B KPUIITOrpaduu.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OnnunTuyeckue KpHUBBIC B 3 3 3
Kpuntorpapuu
) CoBpeMeHHBIE  CTaHIApPTHl  IU(PPOBOI 3 3 3
noanucu PO u CIIA.
3 Kpunrorpadus Ha permerkax 3 3 3
4 Munumymsl  pemetok.  [locrosHHas 3 3 3
OpmuTta
5 ANropuTMHYECKHE 3a7a4d Ha peIeTKax, 3 3 3
UCHOJIb3YyeMbIE B KpUNITOrpaduu
Hroro yacos 15 15 15
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 8 (Becennuit)

1. DnnunTuyeckue KpUBble B KpUNTOTpaguu

[ToHsiTHE CIOKHOCTU ANTOPUTMOB. [loTMHOMHANBHBIE M SKCIIOHEHIMAIBHBIE alropuTMbl. [Ipodnema
N=NP. DmmnTuyeckue kpusble Hag noeM R. T'eomerpudeckas u anredpandeckast HHTEPIPETALUsI
CIIOKEHUS. ACCOIMAaTUBHOCTD CIIOKEHUS. DIUIMNTUYECKHE KPUBBIC HAJl TPOM3BOJILHBIM IIOJIEM.
MOoOIIHOCTh TPYMITBI TOYEK JJUTUNTHYECKONH KPUBOW HAJ IOJIEM BBIYETOB IO MPOCTOMY MOIYIIIO
(Teopema Xacce). AHajoru kpunrorpadpuueckux anropurmos uddu-Xennmana u Inp-I'amans B
TpyIIE TOUYEK Ha JUTUNTHYECKON KPUBOW HaJl KOHSUHBIM ITOJIEM.

2. CoBpeMeHHbIe cTanaapThl Hudposoi noanucu PO u CIIIA.

Kpunrocroiikocts Kpunrorpa@uyecKux airopuTMOB, HCIONB3YIOMUX JIUIMITHYECKHE KpPHUBBIC.
[TocTpoeHue «XOpoOmMX» AIUTMITUYECKUX KpUBBIX. VICnonb30BaHUE MPOCKTHUBHBIX KOOPAMHAT AJIS
ONTUMU3ALUHU BEIYUCICHUN. BO3MOXXHOCTH NAJIBHEMILIETO pa3BUTHUA.

3. Kpunrorpadus Ha penrerkax

Penrerku, 6a3uc u onpenenuTens: OCHOBHBIE cBOiicTBa. Teopema MHHKOBCKOTO O BBITYKJIOM Tell€.
[Ipouecc oproronanuzanuu ['pamma-lImuara . Mio-nipuBeaeHHbIe Oa3UCHl U X TOCTPOCHUE.

4. Munumywmsl perierok. [loctosiaaas Opmura

Anroputm Jlarpanxa mnoctpoeHust L-mpuBeneHHoro ©6asmca. ANTopuTM OpMuUTa HaXOXKIACHUS
KOpPOTKOI'O BEKTOPA PELLIETKH.

5. AIropuTMHYECKHE 3a71a4i Ha PEeIIeTKax, UCIOJIb3yeMble B KpUIITOrpapun

LLL-npuBenennsiii 6azuc u ero cpoictBa. LLL-anroputm. Kpunrocucrema GGH. Iudposas
noanuck GGH. udgp NTRU. Hudposas nognucs NTRUSign.




5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. OcHOBBI COBpeMEHHOH KpHUIITOrpaduu sl CIISUAINCTOB B MHPOPMAITMOHHBIX TEXHOJIOTHSX
[Tekct] / b. 1. Pab6ko, A. H. ®uonoB ; UH-T Beruncnutenbabix Texaonoruii CO PAH ; Cubupckuii roc.

VH-T TeJIeKOMMYHUKaIuii 1 nHpopmaruk .— M. : Hayunsrit mup, 2004 .— 173 c.
2. Kpunrorpadus [Texct] / H. Cmapt ; mep. ¢ auri. C. A. Kynemosa ; mox pea. C. K. Jlango .— M. :
Texuocdepa, 2006 — 528 c.

JlomomHUTEIbHAS IUTEpaTypa
1. OcHoBsl kpunirorpaduu [Texct] : yued. mocobue st By30B / A. I1. Andepos [u np.] .— 3-e u3.,
uctp. u gon. — M. : 'enmuoc APB, 2005 .— 480 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILInHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHHBIC TEXHOIOTUH, BKIIIOYask IEMOHCTPALIHIO
Npe3eHTAlUN.

B nporiecce camocTosTENbHOM PabOTHl 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpencts, kak Mathcad, MATLAB, Maple u np.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_Iy.Tlﬂ)

Pexomenmyercss ycremHo cliaBaTb KOHTPOJIBHBIE pa0OThI, Tak Kak JTO YIPOIIAET HWTOTOBYIO
aTTECTALMIO IO MPEIMETY.

s mOAroTOBKM K WTOTOBOM arTecTalMy MO MPEAMETY JIydllle BCEro IMOJIb30BaThCS MaTepHalaMU
JICKITMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpOBaHHUE U TPUKJIaIHAS MaTeMaTHKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A .M. Paiiroponckwii, 1-p ¢u3.-Mar. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.2 3maer u yMeeT TPUMEHATH YHCIIEHHBIC
MareMaTH4ecKue METOAbl W MNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B
npodeccuoHaIbHON 0bnacTu

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTHHON AeATSIIEHOCTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIAT
Hay4YHbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTAaluH, B TOM
YHUcie C KCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro
MIpeICTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTH B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
uHpOpMaNKIO 00 aKTyalIbHBIX Pe3y/IbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAENM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[1K-2 Crioco0OeH caMoCTOIATENLHO N B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH

TTAVIITIT 1A AATTATTADATIING 11 IV armnnAaTioarn

[IK-2.1 3HaeT OpUHLMIBI MOCTPOEHUS HAYYHOW pPadOTHI,
MeToasl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA
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[MIK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesymsrare wu3yueHus gucuuiuiMHbl «Kpunrorpadgus Ha IUIMOTHYECKHX KPHUBBIX W pEHIeTKax»
00yJaromuiics JOKeH:

3HATh:
- OTIPEJICTICHNE U OCHOBHBIC CBOMCTBA JUIMIITUYECKUX KPUBBIX HAJ KOHSYHBIMH TOJISIMHU;
- OCHOBHbIE KPUIITOrpaguyecKre alrOPUTMBI, HCIOIb3YIOIINE IUINITHIESCKHE KPUBBIE;
- TpeOOBaHMUs, IPEABSBISEMbIE K LTI THYECKIMU KPUBBIM B KpUITOTrpadum;
- OTIpEJIeTICHNE U OCHOBHBIE CBOIMCTBA PEIIETOK;
- OTIpEJIeTICHNE U OCHOBHBIC CBOMCTBA MIO- M L-TIprBeIeHHBIX 0a3UCOB;
- QITOPUTMBI TIOCTPOEHHS MIO- U L-TIpuBeeHHBIX 6a31COB;
- QITOPUTM DPMHUTA HAXOKCHUS KOPOTKOTO BEKTOPA PEIICTKH;
- LLL-anropurm;
- QITOPUTMHUYECKHE 33/1a4 Ha PEIIETKAX, UCTIONb3yeMbIe B KpHUIITOrpaduu;
- kpunitocuctembl Ha pemietkax (GGH, NTRU).
yMeThb:
- IOKa3bIBaTh OCHOBHBIE CBOMCTBA IIMITHUECKUX KPUBBIX, PELIETOK, 0a31MCOB PEIIETOK;
- OLICHMBATH CIIOKHOCTH U KOPPEKTHOCTH aJITOPUTMOB HA PEHIETKaX M AJUIMITHYCCKHX KPUBBIX.
BJIA/IETh:
- OCHOB F'€OMETPHUH YHCET,
- UCTIONIb30BaHMS MIUIMNTUYECKUX KPUBBIX U PEIIETOK B KPUIITOrpaduu.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

JloMarHue 3aaHus: 4acTh Marepuaia U3 JeKIui OyleT MpeniaraThCs yJamuMmcs B BUAC 3a1ad IS
CaMOCTOSITENbHOTO perieHus. JKemarommue MOTryT MONY4YUTh 3aJlaHue, CBA3aHHOE C pealiu3alueld Ha
OBM anroputMoB U3 JISKIIUH.

KomnokBuyM: B cepeauHe ceMecTpa IUIAHUPYETCS MPOBECTH KOJJIOKBHYM, KOTOPBIH Oyzxer
3aKJI0YaThCs B IMCbMEHHOM OTBETE Ha OJMH TEOPETUYECKUH BOIIPOC.

[IprMepHBII CLIMCOK BOIIPOCOB K KOJUIOKBUYMY

1. TlonsaTHE CIOXHOCTH aNropuTMOB. [lonMHOMUANBHBIE U SKCIIOHEHIIMANIBHBIE adropuTMbl. [Ipobnema
N=NP

2. Onmuntuyeckue KpuBble Han moieM R. Teomerpuueckas u anreOpanyeckass MHTEPIPETALUs
CJIOYKECHMUSI.

3. AccouuaTUBHOCTb CIOXKEHUS B IPyIIIEe TOYEK HA JUIMITUUYECKOH KPpUBON

4. DnaunTUYecKue KpUBbIE HaJl IPOU3BOJIBHBIM IIOJIEM.

5. MoIHOCTh Ipynnbl TOYEK AJUIMITHYECKOW KPUBOM HAJ IOJEM BBIYETOB IIO IIPOCTOMY MOAYIIIO
(Teopema Xacce)

6. Amnanoru xpunrorpaduyeckux anroputmoB Huddu-Xennmana u Onp-l'amans B rpymme To4ek Ha
JJUIUNTUYECKON KPUBOW HaJ| KOHEUHBIM I1OJIEM.

7. CopemenHble ctanaaptsl nudpooit mognucu PO u CILHA.
8. KpuntocToiikocTh KpUnTorpaguyeckux aaropuTMOB, HCIONB3YIONIUX UM THYECKUE KPUBBIE.
9. IlocTpoeHne «XOPOUINX» IIIMITHYECKUX KPUBBIX.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. IloHsiTHE CIOKHOCTH aIrOpUTMOB. [loTMHOMUANIBHBIE U KCIIOHEHIMAIbHBIE anropuT™Mel. [Ipobiema
N=NP

2. Dmumnrudyeckue kpuble Haj moieM R. T'eomerpuueckas u anreOpanueckas WHTEPIPETALHS
CIIO)KEHHA.

3. AccounaTUBHOCTbH CIOXKEHUS B TPYIIIE TOUEK Ha JUIUIITHIECKON KPUBOI



4. DIIUNTHYECKUE KPUBBIC HAJ]T TPOU3BOJILHBIM I10JIEM.

5. MoIHOCTh Ipynnbl TOYEK AJUIMITHYECKOW KPUBOM HAJl MOJEM BBIYETOB IIO IIPOCTOMY MOAYIIIO
(Teopema Xacce)

6. Amnanoru xpunrorpaduyeckux anroputmoB Huddu-Xennmana u Onp-l'amans B rpymme Touek Ha
JUIUNTUYECKON KPUBOW HaJ KOHEUHBIM I1OJIEM.

7. CopemenHble ctanaapTsl nudpooit mognucu PO u CILHA.

8. KpunrtocToiikocTh KpUnTOrpaguyeckux aaropuTMOB, HCIONB3YIONUX UM THYECKUE KPUBBIE.
9. IlocTpoeHue «XOpOUIMX» 3UIMNTHYECKUX KPUBBIX.

10. Mcnonbp3oBaHne NPOEKTUBHBIX KOOPAMHAT Ul ONITUMU3ALUH BBIYUCIICHUH.

11. Pemretku, 6a3uc v onpeenuTeh: OCHOBHBIE CBOIMCTBA.

12. ba3uchl ABYMEPHBIX PEIIETOK

13. Teopema MUHKOBCKOTO O BBIITYKJIOM TEJIE U €€ CIE/ICTBUA

14. Tlponecc oproronanu3anuu [ pamma-IImuara

15. Mio-nipuBeieHHbIE 0A3KCHl M UX MTOCTPOCHUE.

16. Muaumymsl perietok. [loctossHaas Spmurta

17. Anroputwm Jlarpanxa noctpoenus L-npuBeneHHoro 6asuca.

18. Anroputm DpMHTa HaXOXKIECHUS KOPOTKOTO BEKTOPA PEIIETKH.

19. AnropuTMHUYECKHE 3a/1a91 Ha PEIIeTKaX, UCIOb3yeMble B KpUnTorpadun

20. LLL-mpuBeieHHBII 0a3uc 1 ero cBoicTBa

21. LLL-anroputm.

22. Kpuntocucrema GGH

23. lludposas noamucs GGH

24. lIupp NTRU

25. llnudposas noamucs NTRUSign

1. TlonsATHE CIOXHOCTH aNrOpuTMOB. [lonMHOMUANBHBIE U SKCIIOHEHIIMANIBHBIE adropuTMbl. [Ipobnema
N=NP

2. Onnuntuyeckue KpuBble Han moneM R. Teomerpuueckas m anreOpanyeckass MHTEPIPETALUs
CIIOJKECHMUS.

3. AccounaTUBHOCTb CIOXKEHUS B IPyIIlEe TOYEK HA JUIMITHYECKOH KPpUBOH

4. DnaunTUdecKue KpUBbIE HaJl IPOU3BOJIBHBIM IIOJIEM.

5. MoIHOCTh Ipynnbl TOYEK AJUIMITHYECKOM KPUBOM HAJl IOJEM BBIYETOB IIO IIPOCTOMY MOAYIIIO
(Teopema Xacce)

6. Amnanoru xpunrorpaduyeckux anroputmoB Huddu-Xennmana u Onp-l'amans B rpymme Touek Ha
JJUIUNTUYECKON KPUBOW HaJ| KOHEUHBIM I1OJIEM.

7. CoBpemenHble ctanaapthsl nudpooit moanucu PO u CILHA.

8. KpunrtocToiikocTh KpunTorpaguyeckux aaropuTMOB, HCIONB3YIONUX JUITUITHYECKUE KPUBBIE.
9. IlocTpoeHue «XOpOUIMX» 3IUIMNTHYECKUX KPUBBIX.

10. Mcnonp3oBaHne NPOEKTUBHBIX KOOPAMHAT Ul ONITUMU3ALUK BBIYUCIICHUH.
11. Pemretku, 6a3uc v onpeenuTeh: OCHOBHBIE CBOIMCTBA.

12. ba3uchl ABYMEPHBIX PEIIETOK

13. Teopema MUHKOBCKOTO O BBIITYKJIOM TEJIE U €€ CIEICTBUA

14. Tlponecc oproronanu3anuu [ pamma-IImuara

15. Mio-nipuBeieHHbIE OA3KCHl M UX TOCTPOCHUE.

16. Munumymsl perietok. [loctossHHas Spmura

17. Anroputwm Jlarpanxka noctpoenus L-npuBeneHHoro 6asuca.

18. Anroputm DpMHTa HAXOXKIECHUS KOPOTKOTO BEKTOPA PEIIETKH.

19. AnropuTMHUYECKHE 3a/1a41 Ha PeIIeTKaX, UCIOb3yeMble B KpunTorpadun
20. LLL-mpuBeieHHBII 0a3uc 1 ero cBoicTBa

21. LLL-anroputm.

22. Kpuntocucrema GGH

23. llnudposas noamucs GGH

24. lnupp NTRU

25. llndposas noamucs NTRUSign

Kpurepun onennBanus



- omenka «omm4HO  (10)»  BBICTaBNSieTCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBUIbBHOE OOOCHOBAHUE MPUHSATHIX
peleHnin

- oueHKa  «ommM4yHO  (8)»  BBICTABIACTCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MpOrpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPHU PEILICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- olLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;

- OIICHKA «XOpowIo (6)» BBICTABISAETCS CTYIEHTY, €CIIM OH 3HAET MaTepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPUMEHSTh I0JyuyeHHbIC 3HaHMsA Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
peILIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;

- OIIEHKa «XOpoImIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U IO CYIIECTBY M3JIaraet
€ro, yMeeT MPHUMEHATH MOJlyuYeHHbIC 3HAHMSA Ha MPAKTHUKE, HO JIOMYCKaeT B OTBETE WJIM B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AalibHEHIIero
00yueHHs 1 MOXET NPUMEHSTh NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapyILIEHUs JIOTHYECKOW MOCIIEeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH BJajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpamMmbl, HEOOXOAMMBIMH IS
JaypHedmero o0yyeHHss U MOXET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEILHO (2)» BBICTABIIAETCS CTYICHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI U HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a1a4

- OLIEHKa «HEyHIOBJIETBOPUTENIBHO (1)» BBICTABIISIETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHN AUCLUIUINHBL.

5. MeTtonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemss mnposeaecHms muddepeHIIMpPOBAaHHOTO 3adeTa OOyYaroIMecs MOTYT IOJh30BaThCs
MPOTPaMMON JUCIIUILTAHBI.



