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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: [puknanuas kpuntorpadus
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QyHIaMeHTAIBHBIX MPOOIIeM (PU3UKH KBAHTOBBIX TEXHOJIOTUH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[IporpamMmy cocraBunu:

A.N. KonbIGensHUKOB, CTapIIMil HAYYHBII COTPYIHUK
I'b. JIecoBuK, n-p ¢pu3.-MaT. HayK, CTAPIINN HAYYHBIA COTPYIHUK

[Iporpamma obcyxneHa Ha 3aceqannu kKadenpa GyHIaMeHTaIbHBIX TPOOIeM (HU3UKH KBAHTOBBIX TEXHOJIOTHIMA
29.03.2025



AHHOTANMA

[Tpuknaguas kpunrtorpadus — 370 pazaen Kpunrorpaduu o MpaBUIbHOM MPUMEHEHUH KPUNTOrpaduuecKux
QITOPUTMOB, KOPPEKTHOM IIOCTPOCHHH MPOTOKOJIOB 3alIMThl MH(OpMAIMK, O METOAAaX MaTeMaTH4eCKOro
JI0Ka3aTeIbCTBA CTOMKOCTH KPUNTOrpahuuecKnX alropuTMOB U IIPOTOKOJIOB.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

JlaTb cTyzieHTaM MpelcTaBiIeHue O (yHIaMEHTAIBHBIX MPUHIMIAX TOCTPOSHHUS KPUITOrpaprIecKuxX
aJITOPUTMOB, IPOTOKOJIOB U METOAAX UX MPUMEHEHMUS.

33]13‘[1/[ JAUCHUIIINHBI

° BBIpaGOTaTB Y CTYACHTOB MPCACTABJICHUC O 3alIUTC I/IH(I)OpMaL[I/II/I KaK O TOYHOH HaAyKe, OCHOBaHHOH

Ha [llenHOHOBCKOM Teopun MHPOPMAIUH;

* J1aTh MPEJCTABIECHUE O CYLIECTBYIOMINX KPUNTOrpadHueCKUX NPUMHUTUBAX U MPOTOKOJIAX, a TAKKE UX

COBPCMCHHBIX pCain3alusix

(pOCCHICKHX M MEXIYHAapOAHBIX CTAHJAPTOB);

¢ AaTb NpeACTABICHUC O MPUMCHCHUU TCOPUUN I'PYIIT U TCOPUNU KOHCUHBIX IIOJICH B KpHHTOFpa(bHH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTEeruo JOCTHKEHUS

[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeaBUAS PE3YNbTaT KaKIOro M3 HHUX U OLEHUBAas HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIAHUPYEMOMU
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1 Bnaneet cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00JacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W CcOOCOOCH  HUCIOJB30BaTh B
npoeCCUOHANBHON  JeSTeNbHOCTH  (yHIaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANBHOM ESTENbHOCTH

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

[MK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajade W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI




3HATh:
* 00111e MPUHLMIIBI OPTaHU3ALUH ATl HHPOPMAIUHY;
* OCHOBBI KJIACCHYECKOW KPUNITOTpahuu ¢ CEKPETHBIM KITFOUOM;
* OCHOBBI KpUNITOrpadu Ha OTKPBITHIX KIIIOYAX;
* COBPEMEHHbIE KPUNTOrpapuyecKre NPUMHUTUBBI, MATEMaTHYECKUE OCHOBBI MX pabOTHI;
* MpOCTEeHIINe, KIACCHUYECKHE W COBPEMEHHBbIE KpUIITOrpaduiyecKhe MPOTOKONbI, B TOM YHCIE
MPOTOKOJIBI Ay TEHTU(HUKALUK U aBTOPU3ALIUH;
* OCHOBBI KpUIITOAHAJIN3a IPUMUTHBOB U MPOTOKOJIOB.
YMETh!
* aHAJIM3UPOBATh COOTBETCTBHE CTENEHHM 3alIUIIEHHOCTH KPUITOrpaUUYECKUX NPUMHUTHBOB
COBPEMEHHOMY
YPOBHIO pa3BUTHUSI KPUIITOAHAJIH3A,
* BEIOMpATh MOIXOASAIINE KPUNITOTpaduueckre MPUMUTHBBI ¥ TIPOTOKOJIBI [UIS HCIIOIBb30BaHUS B
WH(POPMALIMOHHBIX CHCTEMaX U MPOLIECccax OpraHu3alny.
BJIaJICTh:
* IPOCTEHIINMH METOJAMHU OLIEHKH HaJEKHOCTH HHPOPMAIIMOHHBIX CUCTEM C HCIIOIb30BAaHUEM
KpUNTOTpaprueCKUX CPEICTB;
* HaBbIKAMH COBMECTHOTO BBIIIOJIHEHUS IIPOEKTOB.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| Maremarudeckue OCHOBBI ) ’ 4
CUMMETPHUYHON KpUITOrpaduu.
) Mertonsl  OKa3aTreiabcTBa — CTOMKOCTH ) 5 4
CUMMETPHUYHBIX KPUIITOAITOPUTMOB.
3 CuMMeTpuYHbIE KPUITOAITOPUTMBL. 2 2 2
4 Xenr- GyHKINH. 2 2 2
5 Maremarudeckue OCHOBBI ) ’ 4
aCUMMETPUYHON KpHUnTorpaduu.
6 Knaccuueckue aCUMMETPHYHBIC 1 1 2
KPUITOAJITOPUTMBI.
7 IlocTkBaHTOBBIE acCUMMETPHUYHbIE | 1 4
KPUITOAITOPUTMBI.
8 AnropuT™Mbl OOMEHa KITIOYaMH. 1 1 2
9 Kpunrorpaduuecknue npoTOKOIIbI. 1 1 2
10 Undpacrpykrypa MIPUMEHEHUS 1 1 4
KpUNTOrpagpuu.
Nroro gacos 15 15 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemecrtp: 1 (Ocennwii)




1. Maremaruieckie OCHOBBI CHMMETPUYHOHN KpUTITOrpaduu.

[onsaTus u onpeseneHus, MOHO- U nonuandasutHeie mWUdpsl, Teopus [llennona, popmyna Xaptm,
MOTOYHBIE U OJIOYHBIE CHMMETPUYHbIE IU(PPHL. MeToabI HOCTPOCHUS! CHMMETPUYHBIX HIH(POB.

2. MCTO,Z[BI J0Ka3arcibCTBa CTOMKOCTH CUMMCTPHUYHBIX KPUIITOAJTOPHUTMOB.

Knaccudukanuss mmppoB ¢ TOYKM 3pEHUS] CTOMKOCTH. METOAbl KPHUIITOAHAIN3a CUMMETPHUYHBIX
mm¢ppoB. OLeHka rnokas3arene KadecTBa MU(PPOB U KPUNTONPUMHUTHBOB. OIeHKa NepeMEeNINBaIOIINX
CBOWCTB JIMHEHHBIX IIEPECTAHOBOK, OLICHKA KauecTBa OCHT-(YHKLIUI C TOUKU 3pEHUS KpUunTorpapu.
Anroputmsl I'poBepa u CaiimoHa.

3. CuUMMeTpUYHBIE KPUTITOAITOPUTMBI.

Hcropus pa3BUTHSL. Knaccuduxarus. IToTounsie i poI - CHHXPOHHBIE,
camMocHHXpoHu3upytouecs. biounsie cummerpuunbie mudpsl, nens Peiicrens, SP crpykrypa,
SPN ctpykrypa, Cxema Jleii Meccu, Cxema OBeH-Mancyp. [eHepaTopsl kitodeil — ciydaiHble U
MICEBAOCITy4YaliHble, METOABI OLCHKH KadecTBa. KoHTeilHeps! kimtoueld. Pexumbl paOoThl OIOYHBIX
mdpos. OneHKa Harpy3KH Ha KITHOU.

4. Xenr- pyHKIUH.

Uctopust cozmanusi, mapagokc s poxaeHus. OONye TPUHIMIBI MTOCTPOCHHUS XelI-(QYHKIWH,
knaccuukanusi, obmactb  npuMmeneHus.  Cxema  Muarytu-llpenens,  [leBuca-Meiiepa,
Maruca-Meiiepa-Oceaca,  Mepkina-Jlamrapna.  [lpumepsl  xenr-QyHKIMH, — KPHIITOAHAIH3
xeu-(hyHKIHH.

5. Maremaruieckie OCHOBBI aCHMMETPUYHOMN KpunTorpapum.

OneHka CIOXHOCTH AMUCKPETHOTO JIOTaprU(MHUPOBAHUS, OLIEHKA CIOKHOCTH Pa3I0KEHHUSI COCTABHOTO
yucia Ha npoctele. ['enepanus npocteix ynucen. ['unoreza Pumana u pacnpezeneHue IpocThIX YUCe
B MHOXECTBE LIEJIbIX yucell. PacmupenHsiit anroputm OBkinaa, QyHkius Dinepa. ATakd U 3aluTa
OT arak.

6. Knaccuueckne acMMMETpUYHBIE KPUTITOAJITOPUTMEI.

Anroputmbl  El-Gamal u RSA. Kpunroananu3 wu onenka croikoctd. Anroput™m Illopa.
Omuntryeckue Kpupble. Kitaccudukams aciMMeTpHYHBIX aJITOPUTMOB U TTIOIXOABI K UX CO3aHUIO.

7. IIOCTKBaHTOBBIC ACUMMCTPUYHBIC KPUTITOAJITOPUTMBI.

OnHopa3oBbIe AEKTPOHHBIE MoAnucH Ha npuMepe pynkuuu Jlammopra. ML-DSA. JlepeBo xemeit,
PEILEeTKH, TOIIMCH Ha IBOMYHBIX KOJaX.

8. AnropuTMBI OOMEHA KITFOUaMH.
Diffie-Hellman u ero mogudukamuu. ML-KEM. E2EE u PFS.
9. Kpunrorpadgudeckue npoTOKOIbI.

TLS, QUIC, IPSec - npHHIUNBI MOCTPOCHUS KPUNITOrpadhUIECKUX MPOTOKOJIOB, OIIEHKA CTOWKOCTH,
(peliMOBOPKH OLICHKH CTOMKOCTH. THUIIOBBIE OMIMOKN POSKTHPOBAHUSI.

10. UudpactpykTypa npuMeHeHus: Kpunrorpaduu.

PKI — nndpactpykTypa OTKPBITBIX KJIIOYEH, yNpaBlieHHE CUMMETPUYHBIMHU Kirodyamu. JKu3HEeHHBIH
LMKJI KITfoue u ynpasienue umu. SDLC.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS TOCKOH, MyJTUMEINATIPOCKTOPOM U IKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Kpunrorpaduueckue merozs! 3amuTel nHGopmanuu [ Teker], yuebd. nocobue asns By30B / C. M.
Brnagumupos [u gp.] , M., MOTU, 2016
2. Beenenue B kpunrorpaduto [Tekct] : [yue6. mocobue /i By3oB] / mox pea. B. B. fAmenko .— 4-¢
3., gom. — M. : MITHMO, 2012 .— 348 c.

JomnonHutensHas auTeparypa
1. Kpunrorpadus [Texct] / H. Cmapr ; nep. ¢ aar. C. A. Kynemosa ; mox pea. C. K. Jlango .— M. :
Texnocdepa, 2006 .— 528 c.

2. Kpunirorpadus u 6e3omacHocTh ceteit [ Teker] : yue6. mocobue aiis By3oB / b. A. @opoysaH ; niep. ¢
anr1. mox pexa. A. H. bepnuna .— M. : UaTepHeT-yH-T uHPOpM. TexHonoruii : BUHOM. Jla6. 3nanuii,
2010 .— 784 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. https://tensornetwork.org/
2. https://www.tensors.net/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

SA3p1k iporpamMMupoBanus python.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydaromuil TUCIUIUIMHY, JOKEH, C OAHOW CTOPOHBI, OBIAAETHh OOIIMM MOHSATHIHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENEHUS U TOHATHUSA,
YMETh IPUMEHSATH MOTy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PaboTHI CTY/IEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Tokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 10 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMsI U3y4yaeMoro mMarepualna, a He MEXaHHYeCcKOro ero 3amoMmuHaHus. [lpu
3aTPYNHEHUH W3YYCHHUS OTICNBHBIX TEM, BOMPOCOB, CIEAYeT OO0pamarbcs 3a KOHCYIBTAIUSIMU
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kadeapa QyHIaMeHTAIBHBIX MPOOJIeM (PU3UKH KBAHTOBBIX TEXHOJIOTUI
Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH
PaspaGorunkm:

A.N. KonbIOeTbHUKOB, CTapIIuii HAYYHBIH COTPYIHUK
I'b. JlecoBuk, n-p ¢u3.-MaT. HAyK, CTAPIINH HAYYHBINA COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIECJOBaHUI B 0OJacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00JacTH cBoell mpodeccroHambHON
IEITEILHOCTH

[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaTh

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nzyuenus aucuuiuinasl «IIpukinagnas kpuntorpadusy o0ydaromuics JoIKeH:

3HATb:

* 00111e MPUHLMIIBI OPTaHU3ALUH 3aIIUTHl HHPOPMAIUH;

* OCHOBBI KJIACCHYECKOW KPUNITOTPa(huu ¢ CEKPETHBIM KITFOUOM;

* OCHOBBI KpUNITOrpadui Ha OTKPBITHIX KIIIOYAX;

* COBPEMEHHbIE KPUNTOrpapuyecKre NPUMHUTUBBI, MAaTEMaTHUECKNUE OCHOBBI MX pabOTHI;

* MpOCTeHIINe, KIACCHUYECKHE W COBPEMEHHBbIE KpUIITOrpaduiyecKhe MHPOTOKOJIbI, B TOM YHCIE
MPOTOKOJIBI Ay TEHTU(HUKALIUH U aBTOPU3ALIUH;

* OCHOBBI KpUIITOAHAJIN3a TPUMUTHBOB U MPOTOKOJIOB.

yMeThb:
*  AHAJIM3HPOBATh
COBPEMEHHOMY
YPOBHIO Pa3BUTHsI KPUIITOAHAIN3A,

COOTBCTCTBHUC

CTCIICHU

3aUIIEHHOCTH  KPUNTOrpaUYecKUX NPUMUTHBOB

* BEIOMPATh MOIXOASAIINE KpUNITOTpadieckre MPUMUTHBBI ¥ TIPOTOKOJIBI JUIS HCIIOIb30BaHUS B
WH(POPMALIMOHHBIX CHCTEMaX U MPOLIECcCax OpraHu3alny.

BJIaJeTh:

* IPOCTEHIINMU METOJIAMH OIIEHKH HaIEKHOCTH HH()OPMAITMOHHBIX CUCTEM C HCIIOJIb30BaHHEM

KpUNTOTpaprueCKUX CPEICTB;

¢ HaBbIKaMH COBMCCTHOI'O BBIITOJIHCHUA ITPOCKTOB.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

C menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

1. Peanuzanus mmdpa «».

2. Pactipenenenue Kitoua.

3. Co3nanue Kio4a, pacipesieieHlHe Mey y3/1aMu, CMEeHa KJltoda 0e3011acHOe XpaHEeHHe.
4 Tomomop¢Hoe mudpoBaHue.

5. Peanmzanust romomopdHoro mmudpa, orieHka 00beMa KIlto4a B 3aBUCUMOCTH OT 00beMa
coo0IeHuH, co3anne, cMeHa Kirodei. OLeHKa CKOpOCTH MU(PPOBAHHSL.

6. 3ammutsl st [oT.

7. Beibop nporokona s 3amuThl. ObecnieueHne KOHGUACHIMATBHOCTH U 1IeToCTHOCTH. CMeHa
KJIFOUEH U MapoJIed Ha yCTPOUCTBAX..

8. ATaku Ha CyIIeCTBYIOIINE MPOTOKOJIBI.

9. Cummetpuunblit mudp as [oT.

10. KonTpons nenoctHoctu s [oT.

11. Ynpasnenue napoisimu B [oT.

12. Ynpagnenue knrodamu B [oT.

13. ®dusndecku He KIOHUPYEeMble (DyHKIIHH.

14. Peanu3anus 1 cpaBHEHHE (PU3HUECKH HEKIOHUPYEMBIX (DyHKIHIL.

15. Peanusanus arak Ha PUF.

16. CucreMsl rosiocoBaHusl.

17. Peanu3anus 1 OlIEHKa Ka4eCTBA U CKOPOCTH CUCTEMBI TOJIOCOBAHHS.

18. Araku Ha CyIIECTBYIOIINE CUCTEMBI TOJI0COBaHUSI.

19. OueHka CTOMKOCTH OT€UeCTBEHHOW KpUnTorpaduu.

20. Araku Ha ouck kojum3uii B Ctpuoore.

21 Peanuzanusg atak Ha Ky3He4uk.

22. Ananu3 S-6ioxoB Ky3Heunka.

23. O630p METONOB cOo31aHus S-OJIOKOB U peanu3alys TeHepaTopa ¢ H3MEHIEMbIM HabOpOM
MPOBEPOK.

24. OneHka CTOMKOCTH 3IEKTPOHHOM MOJIITUCH.

25. Onuenka XSL cTtpykryp.

26. Ouenka XL cTpykryp.

27. ®opMupoBaHHE CIMCKA HEIMHEHHBIX (DYHKIHHN st OoKa 4-8 OUT M OIleHKa WX HEIMHEHHOCTH
CummeTrpudHbIe MNP

28. AHanu3 CTOWKOCTH OJJHOTO U3 CYIIECTBYIOLINX U IKCIUTYaTHPYEMbIX CHMMETPHYHBIX MN(POB.
29. Ouenka mupPYONHUX CBOUCTB KPUITONPUMHUTHBOB.

[TpumMepsl OUIETOB IS TPOBEACHHUST YCTHOTO dK3aMeHa:
Buner Nel.

1) Henwn, 3agaum u MeToAbl 3aIuThl WHGopManuu. [Ipumepbl BBIOIHEHUS NEJEeH MO 3alfuTe
nH(opManuu 6e3 UCTIOIH30BaHUS KPUNTOTPaAGUIECKUX CPEICTB.

2) I'pyniel TOYEK JUIMITHYECKOW KPUBOM HaJl MHOXKECTBOM PallMOHAJIBHBIX YMCEN W HaJl KOHEYHBIMHU
nonsivu. [Toctpoenue, oneparum, cBoiictBa. Teopema Xacce. Mcnons3oBanue B Kpunrorpaduu.

Buner Ne2.



1) Kpunronorusi, kpunroananus, kpumnrtorpagus. Kpunrorpaduueckue npumutusbsl. OCHOBHBIC
OIIpeAETICHUs M MpHUMEphl ucnonb3oBanus. Kox, mmdp, kmou, xem-(yHKIus, KpunrorpapuuecKuii
MPOTOKOI, HU(poBast moanuck, etc. [Ipunuun Kepkroddcea.

2) Ilons T'anya Buma GF(p) m GF(2n). Iloctpoenue, omepauuu, CBOWCTBA, HCIOJNBb30BaHHE B
KpUNTOTpagpu.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAaHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh X Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOIy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPble HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENbHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKazaBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIEero oOydeHHs, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIC 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKazaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeJ0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH MporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oaluia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJep)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO 1 Oanm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUpPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

OueHka 3a Kypc BBICTaBISICTCS HA OCHOBAHUH OLICHUBAHMA NMPAKTUYECKUX pabOT U YCTHOTO OTBETA BO
BpeMsl 3K3aMeHa. DK3aMeH MPOBOAUTCS 1o OuieraM B ycTHOH (opme. B kaxxaom Ousere npencraBiieH
JIBa TEOpeTUUeCKuX Bormpoca. [Ipu npoBeneHnn sx3amMena odydatomemycs npenocrasisgercs 30 MUHYT
Ha MoAroToBKy. Onpoc o0ydaronierocs He TOJHKEH NPEBHIIAaTh OJHOTO aCTPOHOMHUYECKOTO Yaca.



