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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Kpunrorpadus
10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
npopuiIb NOArOTOBKHU: CucreMHOE pOrpaMMUpPOBaHUE U TIPUKJIAIHAS MaTeMaTHKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy cocrtaBui: J.B. Mycaros, kang. ¢pu3.-Mar. HayK, JOLEHT

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA

Kypc opueHTHpOBaH TMpexae BCEro Ha TEOPETUYECKHE OCHOBBI KpUNTOrpaduu: KpUNTOrpadUuecKue
NPUMUTHBBI, CBSI3HM MEX/Yy HHMH U NOCTPOCHHME IPOTOKOJIOB HA MX OCHOBE. B Kypce moytu He ynensiercs
BHUMaHUsI KOHKPETHBIM (DYHKIIMSM, PEaU3YIOMIMM T€ WM MHBbIE KpunTorpaduieckue 3a1adu, U TeM Ooiee
KOHKPETHBIM HX peanu3alusM. BmecTto 3Toro BHaualle BBOIATCS 0a30Bble IOHATHS KpHITOrpaduu
(kpunrorpaduuecKue MPUMHUTHBBI), JOKA3BIBAIOTCS TEOPEMBI 00 UX CBS35SX MEKIy COOOH, a 3aTeM CTPOSITCS
HPOTOKOJIB PELICHUs] PA3IMYHBIX KPHITOrpapUYecKuX 3a7ad Ha OCHOBE JTHUX NPUMHUTHUBOB. I[Ipo 31n
MPOTOKOJIBI JTOKA3bIBACTCSI KOPPEKTHOCTH TPH YCIOBUHM, YTO HPUMHTHUBBI YIOBJICTBOPSIOT ONpPEACIEHHBIM
TpeOOBaHUSM.

1. lean u 3apa4n

Henp AucoMnInHBI
OCBOCHHE OCHOBHBIX COBPEMEHHBIX METO/I0B KPUITOrPa(HH.

3agauu AUCHMNIHHBI
* OCBOGHHE CTyJeHTaMH 0a30BBbIX 3HAHWH (MOHSATHH, KOHIICMIIMH, METOMOB U MOJEJCH) B 00IacTH
Kpunrorpaguu;
. NpUOOPETeHNE TEOPETHUSCKUX 3HAHMN W TIPAKTUYECKHX YMEHHH W HaBBIKOB B 0O0IacTH
KpUNTOTpaQuu;
*  OKa3aHWE KOHCYNBTAIlMid W IIOMOIIM CTYJICHTaM B TPOBEJCHHUH COOCTBEHHBIX TEOPETHUECKHX
UCCIIeJOBAaHU B 00IacTH KpHITorpaduu.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

Ko 1 HanmMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIUN
OIIK-1 Cnocoben npuMeHsTh OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh MyTH €€ peIeHUs

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-2 Crniocob6en ucnonb3oBars coppemennble |OIIK-2.2  3Haer ©  yMmMeeT TPUMEHSTb YHCICHHBIC
MH()OPMALMOHHBIE TEXHOJIOTUHU U MaTeMaTHYeCKHEe METOAbl M NPHUKIATHOE IPOrpaMMHOE
MPOrpaMMHBIE CPEJICTBA IIPH PEILICHUM 3aJay  |oOeclieueHue Uil pelIeHWs  Hay4YHbIX  3a7a4 B
npoeCCUOHANBHOM JIeITeNFHOCTH, cOOMIoNas  |npodeccuoHaIbHON obnacTu

TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-5 Criocoben yuactBoBarh B ipoBefieHnn  |OIIK-5.1 CnocoGeH pemarh ITOCTaBICHHBIE 3a/Ja9dl B
(yHIaMEHTANBHBIX U MPUKIATHBIX obnacTu TEOPETHUECKUX u IKCIIEPUMEHTATBLHBIX
UCCIJICAOBAHUM U pa3paboTOK, CAMOCTOSTENIFHO |HCCIEAOBAHUH U pa3paboToOK

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTU4eCKHe METOIbI UCCIICIOBAHINA U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4HO-HCCIIEI0BATEIbCKOM,
WU3MEPHUTENBHO-aHATUTHYECKOHN 1
TEXHOJOTHYECKOH ammaparype)

[IK-1 CnocoGen craButh, hopmanuzoBsiBath 1 |[IK-1.1 CrnocobGen HaxomuTb, aHaIU3UpOBaTh W 0000MIATH
pemarh 3a/1a4u, B TOM YUCIIe pa3pabaThiBaTh U |MHGOPMAIMIO 00 aKTyaJbHBIX pe3yJbTaTax HCCIEeIOBaHUMN B
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH paMKax TemaTHdeckoi o0macTu cBoed mnpodeccruoHaTbHON
M3y4aeMBbIX SBICHUH U MPOIECCOB, CACTEMHO  |AEATEIBHOCTH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:



|
U
0

(yHIaMeHTaIbHbIE TOHATHUS, 3aKOHBI, TEOPUU YaCTH KpunTorpadpuu;
COBpEMEHHBIE IIPOOJIEMbI COOTBETCTBYIOIIUX Pa3/IeioB KPHUITOrpaduu;
MOHATHUS, AKCUOMBI, METOZABI JTOKA3aTEIbCTB M JOKA3aTelbCTBA OCHOBHBIX TEOpPEM B pasnenax,

BXOISIIMX B 0230BYIO 4aCTh IMKIIA KPUIITOrpaduu;

0
U

OCHOBHBIC CBOICTBA COOTBCTCTBYIOIIUX MATCMATHYCCKUX O6’beKTOB;
AHAJIUTUYCCKUE W YMCJICHHBIC MOAXOAbl U METOABI JIA PCHICHHS THUIOBBIX IMPUKIIAAHBIX 3a1a4

KpunTorpagpuu.

YMETB:

0
U
0
U
0

MIOHATH MOCTABJIECHHYIO 3a4a4y;
UCTIONB30BaTh CBOU 3HAHUS [UIS pelleHHs (yHAaMEHTAIbHBIX U MPUKJIAJHBIX 3aa4 KpUITOrpauu;
OLICHMBATh KOPPEKTHOCTH ITOCTAHOBOK 3a7ay;
CTPOTO J0Ka3bIBaTh WU OIIPOBEPraTh yTBEP)KICHUE;

CaMOCTOATENIBHO HAaXOAWUTh AJITOPUTMBI PEIIEHHUsS 3a7a4y, B TOM 4YHCIE W HECTaHIApTHBIX, U

IMPOBOAUTDH UX aHAJIU3,

UJ
0
BJIAJETh:
UJ
0
UJ

CaMOCTOSTENBHO BUJETH CIEACTBHS MOITYYEHHBIX PE3YJIbTaTOB;
TOYHO MPEACTaBUTh MaTeMaTHYEeCKHUE 3HAHUS B 00JIACTH B YCTHOM M MUCbMEHHOH (opme.

HaBEIKAMU OCBOCHUS 0OJIBIIOr0 00beMa I/IH(l)OpMaLII/II/I " pClICHUA 3ada4 ( B TOM 4YHMCIJIC, CJ'IO)KHBIX);
HaBBIKAMH CaMOCTOSITEIIbHOM pa6OTLI N OCBOCHUS HOBBIX JUCIUIIINH,
Ky.]'[]:TypOﬁ MNOCTAaHOBKH, aHaJIn3a U PCIICHUA MATCMATUYCCKUX WU NPUKIIAJIHBIX 3a1a4, Tpe6y-IOH_II/IX

IJIA CBOCTO PCIICHU UCIIOJIBb30BAHUA MAaTECMATUICCKUX MTOAXO0A0B U MECTOAOB,

0

ONpCAMCTHBIM SA3BIKOM I[HCerTHOﬁ MAaTCMAaTUKKU U HaBbIKAMU TPAMOTHOIO ONHCAHHA PCHICHUS

3aJa4 1 NpeACTaBJICHUS MOJYYCHHBIX PE3YJIbTATOB.

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

4.1. Paznenbl nuctMIInHbl (MOYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| KomOuHaTOpHBIH TOAXOA K IOHATHIO 6 6
uHpopManun
2 I'enepaTopsl CeBAOCITYYalHBIX YUCE 6 6
3 Hapnexnble cxembl mudpoBaHus 6 6
4 IIceBnociy4aifHbIE TEPECTaHOBKH 6 6
Onpenenenue HaAEKHOU CXEMBI
5 per A 6 6 30
ayTeHTUUKAIH
Nroro gacos 30 30 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 7 (OceHHwmii)

1. KomOMHATOpHBIH MOJX0A K MOHATHIO HHPOPMAITUU

Onnoctoponuaue ¢pyHknuu. Orpe/ieieHue KoluiaecTsa HHpopManuy B KOHEYHOM 00beKTe (MH-

¢dopmanus o Xaptim).



2. I'enepatopsl MCEBAOCTYIANHBIX YHUCET

BeposiTHOCTHBIN TTOAXO/ K TOHATHIO UHPOPMAIIUH.

3. Hagexwuble cxembl mudpoBaHus

Outponus lllenHoHa: onpeneneHue 1 OCHOBHBIE CBOMCTBA.

4. TlceBnocnyyaitHble IEPECTAaHOBKHU

3ajlaua O COBEPLLUEHHOM pa3zielieHuH ceKkpeTa. Iloporoseie CTpyKTyphI

nocryna, cxema [llamupa. MneansHoe pasgeneHue CEKpeTa; CTPYKTypbl AOCTyIa, HE JOIYCKAIOLIUe
HJEANbHOTO PA3IECIEHHS CEKPETA.

5. Onpexnenenne HaIE&KHON CXeMbl ayTeHTH(DHUKALUT

KomOuHatopHble MoOfenu KaHala C mymoM. JluHelHbie komel. [lpocrteifmue TpaHUIBI I
MapaMeTPOB KOJIOB, UCIIPABIISIONINX OIINOKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. OcHOBBI COBpeMEHHOH KpHIITOrpaduu sl CIISIUAINCTOB B MHPOPMAITMOHHBIX TEXHOJIOTHSX
[Tekct] / b. 1. Pab6ko, A. H. ®uonoB ; UH-T BeruncnutenbHbx Texaonoruii CO PAH ; Cubupckuii roc.
VH-T TelleKOMMYHUKaIuii 1 napopmaruk .— 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.

JomnonHurenbsHas auTeparypa

1. OcHoBsl kpunirorpaduu [Texct] : yued. mocobue st By30B / A. I1. Andepos [u np.] .— 3-e usn.,
uctp. u gorn. — M. : I'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 NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHHBIC TEXHOIOTHH, BKIIOYask IEMOHCTPAIIHIO
Npe3eHTALUN.

B nporiecce camocTosTENbHOM PabOThl 00YYarONIMXCsl BO3MOXKHO UCTIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpencts, kak Mathcad, MATLAB, Maple u np.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

1. PexoMeHzmyeTcsi YCHEUIHO COaBaTh KOHTPOJIbHBIE pabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO
aTTECTALMIO 110 IPEIMETY.



2. JInsg MOATOTOBKM K MTOTOBOM aTTECTAIlMH MO MPEAMETY JIydIlle BCETO MOJIb30BaTbCci MaTepHalaMu
JICKITHH.



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: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: J.B. Mycaros, kauj. pu3.-Mat. HayK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.2 3maer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHUs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 06IacTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MPUKIATHBIX
HCCIIeJOBAaHUN U Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYeCKUE METO/bl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
WU3MEPUTENBHO-aHATUTUYECKOH 1
TEXHOJIOTMYECKOM anmaparype)

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u 9KCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nzyuenus aucumiuinHsl «Kpunrorpadus » oOyuaromuiics JoKeH:

3HATb:

[0 ¢yHaaMeHTaIbHbIE IOHATHUS, 3aKOHBI, TEOPUH YaCTH KpUNITorpaduu;
[l coBpeMeHHbIE TPOOIEMBI COOTBETCTBYIOIINX PA3/IeNIOB KpUITOrpadum;

0

HNOHATHUA, aKCUOMBbI, MCTOAbI JOKa3aTCJILCTB MW JOKA3aTCJIbLCTBA OCHOBHBLIX TCOPEM B pas3aciiax,

BXOISIIMX B 0230BYIO 4aCTh IMKJIA KPUIITOrpaduu;
[/ OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHYECKUX OOBEKTOB;

0
KpunTorpagpuu.

yMeThb:

MOHATH OCTABJICHHYIO 33/1a4y;

0
U
0
U
0

MPOBOAUTDH UX aHAJIU3,

AHAJIUTUYCCKUE W YHMCJICHHBIC IMMOAXOAbl U METOABI JIA PCHICHHS THUIOBBIX IMPUKIIAAHBIX 3aJ1a4

UCTIONIB30BaTh CBOU 3HAHUS [UIS pelleHHs (yHAaMEHTAIbHBIX U MPUKJIAJHBIX 3aa4 KPUITOrpauu;
OLICHMBATh KOPPEKTHOCTH ITOCTAHOBOK 3a7ay;
CTPOIO J0Ka3bIBaTh WU OIIPOBEPraTh yTBEP)KICHUE;

CaMOCTOATENIPHO HAaXOAWUTh AJITOPUTMBI PEIIEHUsS 3a7ady, B TOM 4YHUCIE M HECTaHIApTHBIX, U

[]  caMOCTOSATENBHO BUIETH CICACTBHS MOITYYEHHBIX PE3YJIbTaTOB;
[]  TOYHO MpPEACTaBUTh MaTeMaTUYECKHUE 3HAHUS B 00JIACTH B YCTHOM M MUCbMEHHOH (opme.

BJIA1€Th:

[] HaBBIKAMH OCBOCHMS OOJIBIIOr0 00heMa I/IH(i)OpMaL[I/II/I " pClICHUA 3ada4 ( B TOM 4YHMCIJIC, CJ'IO)KHBIX);
[l HaBBIKAMH CaMOCTOSITECIILHOM pa6OTLI 1 OCBOCHUSA HOBBIX JUCIUIIINH,

0

Ky.]'H:Typ()ﬁ MNOCTAaHOBKH, aHaJIn3a U PCIICHUA MATCMATUUYCCKUX WU NPUKIIAJIHBIX 3a1a4, Tpe6y-IOH_[I/IX

IJIA CBOCTO PCIICHU UCITIOJIBb30BAHUA MATECMATUICCKUX MTOAXO0A0B U MECTOAOB,

[ NpCAMCTHBIM SA3BIKOM I[HCerTHOﬁ

MAaTCMAaTUKKU W HaBbIKAMU TPAMOTHOIO ONHCAHHA PCHICHUS

3aJa4 1 NpeACTaBJICHUS TOJYYCHHBIX PE3YJIbTATOB.



3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

OneHka 3a Kypc CKJIaIbIBa€TCsl M3 JIByX KOMIIOHEHTOB: PEIICHHUS JIOMAIIHErO 3aJaHusl U MUCbMEHHON
KOHTPOJIBHOH (B ciy4ae Tmepexoja Ha OHIAHH-oOyueHHe OHa MOXKET OBITh 3aMEHEHa Ha TecCT).
JomarHee 3amanue cocTouT u3 12-13 3amad, oniernBaeMbIx B 10 6amioB, U3 KOTOPHIX 3aCUUTHIBAIOTCS
8 mamnyumux. KoHTponpHas cocTOUT U3 AByX 4yacTeil. B mepBoil yacTu narorca 5 mpoCThIX BOIPOCOB
no 5 6amioB Ha 30 MHUHYT, B MpolLecCEe HAMCAHUA HUYEM HENb3s MOJb30BaThCcs. Bo BTOpo# yactu
narotrcs 4 3amaun mo 15 6ammoB Ha 90 MHHYT, IPU PEIICHUM MOXKHO ITOJIb30BATHCS KOHCIIEKTAMH U
JIUTEPaTypou.

[Ipumepsl 3a1a4 U3 AOMAITHETO 3aJaHUS

1./loxaxxure, 4T0 HalWayTCs Ciay4yalHble BeIMYWHBI X N U Y N, HE ONIMYUMBIE BEPOATHOCTHBIMH
[OJIMHOMMAJIbHBIMU QJIFOPUTMaMU, HO OTVIMYMMBbIE CXEMaMH [10JIMHOMHUAJIBHOTO pa3Mepa.

2.Ilocne TOro, kKak Tpo€ CTYAEHTOB, H3y4alOIMX Kpunrorpaguio, moodemanu B pecTOpaHe,
BBISICHWJIOCH, YTO KTO-TO 3aIUIaTHJ 3a BCeX. OJTO MOr ObITh JHOO OAMH W3 CTYACHTOB, JHOO
npenozaBarenb. CTyIeHTbl XOTSAT BBIACHHUTH, OBUI JIM 3TO NperojaBarelb WIM KTO-TO U3 HUX, HE
packpsbiBas, KTo uMeHHO. Kak M 310 cienars? MOXXHO JIM 3TOT MPOTOKOJI 00OOIINUTE HA N CTYAEHTOB?
CkonbKO OWUTOB MTPH ATOM HYKHO OyJIeT riepeaars?

3.IIpemnoxkute aHanor mpotokoia Bingo Voting, mpu koTopoM B pe3yabTaTe MOABEACHUS HTOTOB
BBIOOPOB ¢ n KaHmupatamu u pesyiasratamu T 1,...,T n craHoBsiTcst uzBectHbl uucna R 1,...,R n,
takue uto T i< R i< T i+m ans HekoToporo m.

IIpumeps! 3a7a4 U3 IEPBON 4aCTH KOHTPOJIBHOU

1.Jaiite ompeneneHus CHIBHO U cabo OTJHOCTOPOHHUX (GyHKUuH. JlokaxkuTe, 4To J1t00asi CHIIBHO
OJTHOCTOPOHHSISI (PYHKITUS SIBIISIETCS c71a00 OTHOCTOPOHHEH.

2.0nummre Kakoi-HuOyAb MPOTOKON MK(POBAHUS C OTKPBITHIM KIIOYOM (Ha 0a3e MpOU3BOIBHOM
(dyHKIMU ¢ onpeenEHHBIMU TPeOOBaHUSMHU K HEW, TUOO KOHKPETHON MPEIIONIOKUTEILHO CIIOKHON
3aJa4u).

3.Uznoxure TpeOOBaHUS K HAAEKHOMY IPOTOKOIY AJIEKTPOHHBIX BEIOOPOB.

IIpumeps! 3aa4 U3 BTOPOH 9YaCTH KOHTPOJIBHOM

1.Iycrp £:{0,1}"n—{0,1}"n — ogHOCcTOpOHH: PyHKIM, g:{0,1}"n—{0,1}"n — monMHOMHUATBHO
BbruncnuMasi pynkuus. Jokaxure, yro ¢ynkuus h:{0,1}"2n—{0,1}"2n, onpexnenéunas paBeHCTBOM
h(xy)=f(g(x))y, Takxe OTHOCTOPOHHSISI.

2.Ilyctp TeHepaTopbl TMCEBAOCIYyYaWHBIX YHCEN CYLIECTBYIOT. PaccMmoTpuMm mnpeoOpazoBaHue
¢ynknnit H'(x)=H(xx) (HesiBHas omepariusi — KOHKaTeHalus ). Jlokaxure, 4To CymecTBYIOT reHepaTophl
nceBaociy4aiHbIx yncen G, Takue uro G' Takke SBISIETCS TEHEPATOPOM, U TAKHE YTO 3TO HEBEPHO.

3.0nucad HEKOTOPBIN MPOTOKON KpuiTorpaduueckoro B3aumozneicrsus. [lpoananusupyiite ero c
TOYKH 3pEHUs HAIEKHOCTH.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1.  Omnocroponnue ¢yHkiun. OmnpeneneHue W NPUMEPHl MPEAIIOIOKHUTEIFHO OIHOCTOPOHHUX
(GyHKIUH.

2. Cnabo omnocroponnue ¢yHkuuu. [locTpoeHne OJHOCTOPOHHEH QYHKIMM MO JHO00H crnadbo
OIHOCTOPOHHEH (PyHKINH.

3. Teneparopsl mnceBmoCIy4ailHBIX 4yucen. [lBa ompenenHus HaA&KHOCTH U Teopema o 00 ux
9KBUBAJICHTHOCTH.

4. TloctpoeHue reHeparopa, MpeoOpas3yromero ciydaifHoe 3epHO W3 I OMTOB B IICEBIOCIYYaliHOE
cioBo u3 poly(n) OUTOB, HA OCHOBE I'eHeparopa, IpeoOPa3yIoIIero 3epHO U3 N OUTOB B CJIOBO M3 n + 1
oura.

5. TloctpoeHme reHepaTopa IICEBIOCIYYallHBIX YHCEN HAa OCHOBE JIO0OW TPyIHOOOpaTuMoi
MEPECTAHOBKH C TPYIHBIM OHTOM.

6. [MocTpoenne TpPyAHOOOPAaTUMON TEPECTAHOBKH C TPYIHBIM OHTOM Ha OCHOBE IIHOOOMU
TPYAHOOOPATUMOI! ITEPECTAHOBKHU.

7. IoctpoeHne HaAEKHON CXEMBbI ITU(PPOBAHUS C 3aKPHITHIM KITFOYOM Ha OCHOBE I'€HEepaTopa.



8. TpymHooOpaTnMmble mepecTaHOBKU C cekperoM. OmpeseneHue u Ba MpuMepa MpearoIoKkUTeIbHO
TPYIHOOOpATUMOi NIepecTaHOBKH ¢ cekpeToM: GyHkums RSA, ¢pynkuus Pabuna.

9. Omnpenenenre HAAEKHON cXxeMbl MMU(POBAHUS C OTKPBITHIM KITt04uoM. [locTpoeHue Takol cXeMbl Ha
OCHOBE TPYIHOOOPAaTUMOI IEPECTAHOBKH C CEKPETOM.

10. MaTepakTiBHBIE JOKa3arenbcTBa W kiacc IP. MIHTepakTHBHOE JI0Ka3aTebCTBO HEM30MOP(HHOCTH
JaHHBIX TpadoB.

11. VHTepakTuUBHBIE J/OKa3aTelbCTBa C HYJIEBBIM pa3mialmieHueM. J[oKa3aTeabCTBO C HYJIEBBIM
pasriamenneM n3oMophusMa TaHHBIX rpadoB.

12. Onpenenenne Han&KHOW cXeMbl ayTeHTHU(HKauH. [locTpoeHne Takol CXeMbI B MIPEATIOIOKESHHN
HeoOpaTuMocTH (PyHKIMH, IAromiel 1o rpady U mepecTaHOBKE €ro BEpIIMH MCXOMHBIN rpad u rpad c
NepECTaBICHHBIMU BEPIIMHAMH.

13. Omnpenenenue HaAEKHOTO MPOTOKOJA 3aredaTbiBaHusi Outa. [locTpoeHre Takoro mpoTokosia Ha
OCHOBE T€HepaTopa ICEBI0CITyYaHbIX YHCEI.

14. JlokazarenbCTBO ¢ HYJIEBBIM pa3lIalliecHHeM CYIIeCTBOBAHHUS PACKPACKH JIaHHOTO rpada B 3 1BeTa.

15. Onpenenenne HaAEKHON cXeMbl OpocaHUsl MOHETKH 10 Tenedony. [ToctpoeHne Takoil cxeMbl Ha
OCHOBE IPOTOKOJIA 3are4aTbIBaHus OuTa.

16. Onpenenenne Han&KHOW CXeMbI YIOCTOBepeHHs cooOmieHus. [locTpoeHne Takoli cCXeMbl Ha OCHOBE
TICEBIOCTyYaiiHOW (DYHKIINH.

17. Onpenenenne HaAEKHON cxeMbl TU(GPOBOH moanucH. [locTpoeHne Takod CXeMBbI ISl COO0-IIICHNH
MPOU3BOJILHON AJTMHBI HA OCHOBE CXEMBI JIJIsl COOOIEHUH (PUKCUPOBAaHHOM IJIMHBI.

18. Onpenenenne HagEKHOM CXeMbl OJHOPa30BOM HudpoBoi moanucu. [loctpoenne Takol cxe-Mbl Ha
OCHOBE OJIHOCTOPOHHEW (YHKIIWH.

19. TloctpoeHue HaAE&KHOW CXEMbl MHOTOPa3oBOW IUQPPOBOW TOAMHCH HAa OCHOBE CXEMBI
OJTHOPA-30BOM MTU(POBON TTOITUCH.

20. Obmas 3ajgada Oe3omacHbIX pacnpenelnEéHHBIX BbluucieHuil. IlocTpoenne cxembl 0e30MacHBIX
JIByCTOPOHHMX BBIUYMCIICHUH B MOTY4€CTHOI MOJIETIM Ha OCHOBE ITPOTOKOJIA CIIENON Iepeaaqn ouTa.

21. OmnpezeneHre MPOTOKOJA CIEMON Tepefadn OUTa M ero NMOCTPOCHUE Ha OCHOBE YAYYIIEHHOTO
cemeicTBa TPyIHOOOpaTUMBIX (YHKLIUH.

22. TlocTpoeHHe TCEBOOCIYYaHOrO TeHepaTtopa Ha OCHOBE MPOHM3BOJILHONW HHBEKTHBHOM
OJTHOCTOPOHHEH (PyHKITHH.

23. TlocTpoeHue MceBIoCIyIaiiHOrO TeHEpaTopa Ha OCHOBE MPOU3BOJILHON OJJHOCTOPOHHEH (DYHKITHH.
24. TlceBmociy4aiiHble TEPECTaHOBKH: OIpelesieHHe M TMOCTPOCHHE Ha OCHOBE IICEBIOCITYYailHBIX
(GyHKUIUH.

25. IlocTpoeHne JOKa3aTesIbCTBA C HYJIEBBIM pa3mialleHueM JAJIsl IPOU3BOIBHOTO si3bIka 13 NP.

26. Jlokazarennsctia 3HaHus (Proofs of knowledge)

27. JlokazarenbcTBa C HYJIEBBIM pa3IylallicHUEM C OrPaHMYEHHBIM YHCIIOM PayH[IOB.

28. HcuHTepakTUBHBIC 10KA3aTEIbCTBA C HYJEBBIM Pa3IIallICHUEM.

29. Cxembl mH(pOBaHUs, yCTONUNBBIE OTHOCUTEIBHO BHIOOPOYHOM aTaky Ha MHU(PYEMBIH TEKCT.

30. IToctpoenne cemeiicTBa Xem-(yHKIIHN, CBOOOTHOTO OT KOJUIA3HA.

31. YHuBepcanabHOE CeMEUCTBO Xell-(DyHKIMIA: KOHCTPYKLUS U TPUMEHEHHS.

32. be3onacHble MHOTOCTOPOHHHE BBIYUCIICHUS B TTOTy4YECTHON MOJAECIH.

33. be3onacHble MHOTOCTOPOHHHE BBIYUCIICHUS B MOJIENIN C PUBATHBIMU KaHAJIAMH CBS3H.

Kpurepun oneHuBanus
- omenka «omm4HO  (10)»  BBICTaBNSieTCS  CTYAEHTY, IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 00OCHOBAaHHE
NPUHATHIX PELICHUI
- omeHka  «omimuHO  (9)»  BBICTABISIETCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE TPUMEHSITh UX
Ha MPAaKTHKE NPU PEIICHUH KOHKPETHBIX 3ajad, CBOOOIHOE M MPAaBHIIbHOE 00OCHOBaHME NMPHHATHIX
peleHui
- oueHKa  «oTaumyHO  (8)»  BBICTABIsAETCS  CTYHACHTY,  IIOKAa3aBIIEMy  BCECTOPOHHHE
CHCTEMaTH3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL 1 YMEHHE TPUMEHSITh UX
Ha [IPAaKTUKE PU PEIICHUH KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI



- OLICHKa «XOopouio (7))) BBICTABJIIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MaTCpuall, rpaMOTHO H I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTHU,

- OIIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJMyuYeHHbIC 3HAHWA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
peLIeHNH 3a/1a4 HEKOTOPbIe HETOYHOCTH;

- OLIEHKA «XOpomo (5)» BBICTABIISIETCS CTYACHTY, €CIM OH 3HAeT MaTepHuall, ¥ 10 CYILIECTBY M3Jlaraet
€ro, yMeeT IPUMEHATH I10JyuYeHHbIE 3HAHWUS Ha IIPAKTHUKE, HO JIOIYCKaeT B OTBETE WM B PELICHUU
3a/1a4 HEKOTOpPbIE HETOYHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIAZIcET OCHOBHBIMHU pa3lelaMyd y4eOHOW NporpamMmbl, HEOOXOIUMBIMH Ul JajJbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAaHAAPTHOM CUTYalUH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (3)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylleHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B M3JIOKEHUH IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4YeOHOW NpOrpaMMbl, HEOOXOOUMBIMHU IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTyYeHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;

- OLECHKAa «HEYJOBJIETBOPUTENIBHO (2)» BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HAeT OOJblled 4acTH
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAaKTUYECKUX 3a1a4

- OIICHKA «HEYNOBIETBOPUTEIHHO (1)» BBICTABISAETCSA CTYACHTY, KOTOPBIH HE 3HaeT (OPMYIHPOBOK
OCHOBHBIX MOHITHN AUCHUILINHBL.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJb30BaThCs
IpOrpaMMOl TUCIUTUTAHEI.



