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)

N0 TUCHMILJIMHE: OcHoBBI KpunTOrpadpuu
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Undopmaruka

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOM arTecTanuu: 5 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

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

CamocrositensHas pabora: 60 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 3acefianny Kadenpsl AuckpetHoit matematuku 05.02.2024



AHHOTANMA

Kypc opueHTHpOBaH mpexiae BCEro Ha TEOPETHUYECKHE OCHOBBI KPUIITOTpapUHU: KPUIITOTpaPUICCKUE
MPUMUTHUBBL, CBSI3M MEX]y HUMH U MOCTPOCHHE TPOTOKOJIOB HAa WX OCHOBE. B Kypce mouTu He yjensercs
BHHMAaHUS KOHKPETHBIM (DYHKITUSAM, PEATM3YIONIUM T€ WM WHBIE KpUNTOTpaduiIecKrue 3a1adu, U Tem Ooiee
KOHKPETHBIM WX peanu3anusM. Bmecto 23Toro BHavalle BBOAATCS 0a30BbIe TOHSTHS KpUITOrpaduu
(xpunrorpaduueckre MPUMHUTHBEI), JTOKA3bIBAIOTCS TEOPEMBI 00 MX CBS3SIX MEXAy co00i, a 3aTeM CTPOSTCS
MPOTOKOJBI PEIICHUsT Pa3IMYHBIX KpUNTOrpadUuecKux 3ajad Ha OCHOBE OTHX NPUMHUTHBOB. [Ipo 3tm
MIPOTOKOJIBI JIOKA3bIBAETCS KOPPEKTHOCTHh IPH YCIOBHH, YTO MPUMHUTHBBI YIAOBIETBOPSIOT OMPEICIEHHBIM
TpeOOBaHUSM.

1. lean u 3apa4n

Henp AucoMnInHBI
- OCBOCHHME OCHOBHBIX COBPEMEHHBIX METOZ0B KPUITOTpauH.

3agauu AV CUMILUINHBI
- OCBOGHHE CTyJCHTaMH 0a30BbIX 3HaHMI (MTOHATWH, KOHIEMIUH, METOIOB W Mojeliei) B obmactu
Kpunrorpaguu;
- npuoOpeTeHHue TEOPETUYECKUX 3HAHMKW M TPAKTUYECKHMX YMEHHH U HaBBIKOB B OOJIACTH
KpUNTOTpaQuu;
- OKa3aHWe KOHCYIbTAllMd W TOMOIIM CTYJCHTaM B IPOBEJACHUU COOCTBEHHBIX TEOPETUUYECKHUX
HCCIICAOBAaHUM B 00JIaCTH KpunTorpapum.

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-1.2 CnocobeH cTpouTh MareMaTH4ecKHe MOJEIH,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-5 Criocoben yuactBoBath B ipoBefieHnn  |OIIK-5.2 O6nagaer cmocoOHOCTEIO K OCBOCHHIO HOBBIX
(dyHIaMEHTANBHBIX U IPUKIATHBIX 3HaHWUH HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaren
UCCIICAOBAaHUM U pa3pabOTOK, CAMOCTOSTENBHO |1 APYTHMX HCTOUHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTU4eCKUe METOIbI UCCIICIOBAHINA U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4HO-HCCIIEI0BATEIbCKOM,
WU3MEPHUTENBHO-aHATUTHYECKOHN 1
TEXHOJOTHYECKOH armaparype

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- (¢yHAaMEHTAIbHbIC IOHATHS, 3aKOHbBI, TECOPUHU YACTH KPUITOTPAHH;
- COBPEMEHHBIE MPOOIEMBI COOTBETCTBYIOIIUX Pa3/IelioB Kpunrtorpadum;
- TIOHATHUS, aKCHOMBI, METOMABI JIOKA3aTeNbCTB W JIOKA3aTelIbCTBA OCHOBHBIX TEOpEM B pasieiax,
BXOZSIIUX B 0230BYIO 4acTh IIUKIIA KpUNTOTpaduu;
- OCHOBHBIE CBOHCTBA COOTBETCTBYIOIIUX MAaTeMaTHIeCKUX 00BEKTOB;
- QHAJUTUYECKUE W YHCICHHBIC MOAXOIbl U METOABI AJIA PELICHUS TUIIOBBIX MPUKIATHBIX 3a]a4
KpUNTOrpagpuu.
YMETh:



IOHATH MOCTABJICHHYIO 3a/1avy,
HCTI0JIb30BAaTh CBOU 3HAHUA JJIA pCHICHUSA Q)YHﬂaMGHTaHBHBIX U IPUKJIAAHBIX 3a4a4 KpI/IHTOFpa(bI/II/I;
OLICHUBATb KOPPEKTHOCTH NOCTAHOBOK 3a/1a4;
CTPOro AOKAa3bIBATH UJIN OIMMPOBEPTATh YTBCPIKACHUC,
CaMOCTOATCJIbHO HAaXOAUThb AJTIOPUTMblI PCUHICHUA 3a4ad, B TOM YHCJIC U HECTAHAAPTHLIX, U

MMPOBOJAUTH UX aHAJIU3;

BJIAJIETh:

CaMOCTOATEIBbHO BUACTD CIICACTBUA MOJTYUCHHBIX PE3YJILTATOB,
TOYHO IIPCACTABUTb MATCMATUYCCKUC 3HAHU B 00J1acTu B YCTHOfI ¥ TUCHbMEHHOM (1)0pMe.

HaBbIKAMH OCBOEHUS 00JIBIIOro 00beMa HH(GOPMAIMK U pelIeHus 3a1a4 ( B TOM YHCIe, CIOKHBIX);
HaBBIKAMH CaMOCTOATEIBHON paboThl 1 OCBOEGHUS HOBBIX IUCLHUILINH;
KyJIbTYpOH MOCTaHOBKH, aHAJIN3a U PEIICHUS MaTeMaTHYEeCKHX U MPUKIaTHBIX 3a/1a4, TPeOyommx

AJId CBOCTO PCHICHU MCITOJIB30BAHUA MATCMATUYCCKUX TOAXO0A0B 1 MCTOAOB,

NPEAMETHBIM SI3bIKOM I[I/ICKPETHOI\/'I MAaTEMAaTUKU U HaBbIKaMH I'PaMOTHOTI'O OIMMCAaHUs pCHICHUA 3aJdavd

" OpCACTABJICHUA NMMOJIYUYCHHBIX PC3YJILTATOB.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 KoMmOvHaTOpHBIA TMONXOA K TIOHSITHIO 3 3 12
nHpopMaIun
2 ['enepartops! MceBaOCITyYalHBIX YUCET 3 3 12
3 Hanexxabie cxembl mudpoBaHsI 3 3 12
4 [IceBmocnyyaiiHble TepecTaHOBKH 3 3 12
5 Omnpenenenve HaAEKHON CXEMBI 3 3 12
ayTeHTU(UKAIUT
Hroro yacos 15 15 60
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 5 (Ocennuii)

1. KomOuHAaTOpHBIH MOAXO0A K MOHATHIO HHPOPMALIUU

Opnnaocroponnue Gyuaknuu. Onpe/ieeHne KoInIecTBa HHPOpMAaIii B KOHEYHOM 00BeKTe (WH-
¢dbopmanus no Xaprin).

2. I'enepaTopsl ICEBAOCITYYaHBIX YUCEI
BeposiTHOCTHBIN OAXOA K MOHATUIO HHPOPMALIH.
3. Hapexuble cxeMbl IIM(QPOBAHUS

3HTpOHI/I$I [Ilennona: OMMpCACIICHUC U OCHOBHBIC CBOICTBA.




4. TlceBnociy4aitHble IEPECTAaHOBKHU

3amaua 0 COBEPILIEHHOM pa3zeieHuu cekpera. IloporoBeie cTpykTypbl goctyma, cxema lllamupa.
WneanbHoe pasieneHue cekpera; CTPYKTYphl AOCTyIla, HE JIOIyCKalOlIMe HAEaIbHOI0 pa3jieieHus
CEeKpeTa.

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)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa

1. BBeneHre B TEOPETHUKO-YHCIOBBIC METOIBI KpUTITOrpaduu [ DIEeKTPOHHEIN pecypc], yued. mocodue /
M. M. I'nyxos [u ap.]. — CII6., Jlanb, 2011.— URL: https://e.lanbook.com/book/68466 (nara
obpamenus: 29.01.2021). - Ioxusrii Texct (Pexxum gocryna : u3 cetu MOTU / Yranennslit noctym)

2. Kpunrorpadust u 6e3onacaocts B Texnonoruu .NET / I1. Topcreiincon, I. A. anem . — M.,
Jlabopatopus 3nanmit, 2020.— URL: http://books.mipt.ru/book/301447 (nara oOparienus:
20.02.2021). - IMonnsrit Tekct (Pexxum gocryna : u3 cetu MOTU / Vaanennstit noctym)

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTHH, BKIIOYask IEMOHCTPAIIHIO
Npe3eHTAlUN.

B nporiecce caMocTosTENbHOM PabOTHI 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAaKUX IPOTPAMMHBIX
cpencts, kak Mathcad, MATLAB, Maple u np.

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

VYenenrHoe 0CBOGHUE JUCHUILIMHBI TPeOyeT:

- IIOCEILIEHUs CTYIEHTOM BCEX BUJIOB ayIUTOPHBIX 3aHATUH;

- BEJICHUsI KOHCIIEKTa B XOJI€ JIEKLIMOHHBIX 3aHATUH;

- KQUeCTBEHHOH CaMOCTOSTEIbHOM MOATOTOBKY K ITPAKTUUECKUM 3aHATHAM, aKTUBHOH pabOTHI HAa HUX;
- aKTUBHOW CaMOCTOSTENBHOMN U ayJJUTOPHOU PabOTHI CTY/CHTA;

- CBOEBPEMEHHOM C/1auu MPernoaBaTesIio 3aJaHni 110 ayJUTOPHBIM BUaM paloT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: Undopmaruka
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

KYpC: 3

kBaTuuKkanus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 5 (oceHHuil) - JluddepeHpoBannbiii 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 M UCIIOIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.2 CnocobeH CTpOWTh MareMaTH4ecKHe MOJIEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-5 CriocobeH yuacTBOBarTh B IPOBEICHUH
($yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYeCKUE METObl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
WU3MEPUTENbHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOM annaparype

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare nzyuenus aucuuIuinHbl « OCHOBBI KpUITOrpadum» 00yUJaronHics T0KeH:

3HATb:

(yHIaMeHTalbHbIE TOHTHS, 3aKOHBI, TEOPUU YaCTH KpunTorpadpum;
COBpEMEHHbIE POOJIEMBI COOTBETCTBYIOIINX PA3A€iIOB KpPUITOrpaduH;

- TIOHATHUS, aKCHOMBI, METOIbl JTOKA3aTeIbCTB W JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B pa3zieiax,
BXOISIIMX B 0230BYIO 4aCTh IMKJIA KPUIITOrpaduu;

- OCHOBHBIE CBOMCTBA COOTBETCTBYIOUIMX MAaTEMAaTHUECKUX OOBEKTOB;

- QHAJIMTHYECKHUE M YHMCJICHHBIC TOAXOIBI M METOJBI JUIS PEIICHHS] TUIOBBIX MPUKIAJHBIX 337a4

KpunTorpagpuu.
yMeThb:
- TIOHSTH MOCTABICHHYIO 3a]1a4y;

- HCHOJIB30BaTh CBOM 3HAHMS ISl pelIeHus (pyHIaMEHTaIbHbBIX M MPUKIAJHbIX 33/1a4 Kpunrorpapum;
- OIICHMBAaTh KOPPEKTHOCTH IMOCTAHOBOK 3a7ay;

- CTpOro A0Ka3bIBAaTh WU OIIPOBEPraTh YTBEPKICHUE;

- CaMOCTOATEJIbHO HAaXOOUTh AJITOPUTMBI PEIICHHs 3a7ad, B TOM YHCJIE W HECTaHJAPTHBIX, U

IMPOBOAUTDH UX aHAJIU3,

- CaMOCTOSITEIBHO BUJETH CICACTBHS MOIYYEHHBIX PE3yJIbTaToOB;
- TOYHO IIPEACTAaBUTh MaTeMaTU4YEeCKHEe 3HAHUS B 00IaCTH B YCTHOM M MUChbMEHHOM (opme.

BJIAA€Th:

- HaBBIKAMH OCBOCHHMS 0OJIBIIOrO 00beMa HH(OPMAIK U peIIeHusT 3a1a4 ( B TOM YHCIIE, CIIOXKHBIX);

- HaBBIKaMH CaMOCTOSTEIbHON pabOTHI M OCBOCHHUS HOBBIX JUCLUILINH;

- KyJbTYpOW MOCTAaHOBKH, aHAJN3a U PEHICHUS MaTeMaTHYeCKUX M MPUKIAAHBIX 3334, TPEOyromux
JUIsl CBOETO PELICHHUs UCII0JIb30BaHUs MaTEMaTHUECKUX ITOJIX0JJ0B U METO/IOB;

- TPEAMETHBIM SI3BIKOM TMCKPETHOM MaTeMaTHKH U HaBBIKAMHU T'PAMOTHOTO OTMCAHUS PELICHUs 3a1ad
U IPeACTaBICHUS IIOIY4YE€HHBIX PE3y/IbTaToB.

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

OneHka 3a Kypc CKJIaIbIBa€TCsl M3 JIByX KOMIIOHEHTOB: PEIICHHUS JIOMAIIHErO 3aJaHusl U MUCbMEHHON
KOHTpOJBbHOH. JlomamiHee 3ananue cocTouT u3 12-13 3amay, onenuBaembix B 10 6amioB, U3 KOTOPHIX
3aCUMTBIBAIOTCS 8 Hawilydmnx. KoHTposnbHast cocTOMT M3 JBYyX 4acTed. B mepBoil wactu marorcs 5
MPOCTHIX BONPOCOB 10 5 OamioB Ha 30 MMHYT, B NpOIlecce HAIMMCAHUS HUYEM HEJb3s MOJIb30BaThCs.
Bo Bropoit yactu marorcs 4 3agaun no 15 6ayoB Ha 90 MUHYT, IpU PELICHUH MOXKHO TI0JIb30BAaThCS

KOHCIIEKTaMU U JIUTEPATYPOH.

[Ipumeps! 3a7a4 U3 JOMAIIIHETO 3aJaHUS:



1. JlokaxuTte, 4To HalayTcs ciay4yaiiHble BeMWYUHBI X N U Y N, HE OTIMYUMBIE BEPOATHOCTHBIMU
MOJMHOMHUAJIBHBIMU aJITOPUTMaMH, HO OTIIMYMMBIE CXEMaMH ITOJTMHOMHAIIEHOTO pa3Mepa.

2. Ilocne Toro, kak Tpo€ CTYAEHTOB, M3y4yalOIMX Kpunrorpaduio, moodenain B PECTOpaHE,
BBIICHWJIOCH, YTO KTO-TO 3aIUIaTHI 3a BCeX. DTO MOr ObITh MO0 OIWH M3 CTYAEHTOB, JIHMOO
npenofanarenb. CTyIeHTbl XOTAT BBUICHUTBH, OB JIM 3TO MpPENOJaBaTelb WIM KTO-TO M3 HHX, HE
packpbiBas, KTo UMeHHO. Kak umM 310 cienars? MOXXHO JIM 3TOT MPOTOKOJI O0OOIIUTE HA N CTYJCHTOB?
CkonbKO OWUTOB MPH ATOM HYKHO OyIeT nepeaars?

3. Ilpennoxure ananor nporokona Bingo Voting, mpu KOTOpOM B pe3yabraTe MOABEICHHS HTOTOB
BBIOOPOB ¢ n KaHauparamu U pesyasratamu 1T 1,...,T n cranoBsitcs m3BectHsl uucna R 1,...,R n,
takue yTo T i< R i<T i+m g HekoToporo m.

[IprmMepsl 3a1a4 U3 IEPBOM YaCTU KOHTPOJIBHOM:

1. HMaiiTe ompeeneHusi CUILHO U c1a00 oqHOCTOpOoHHUX (yHKIWMiA. JlokaxuTte, 4To 1r00ast CHIIBHO
OHOCTOPOHHSISI (QYHKIUS SBJSIETCS ¢1a00 OHOCTOPOHHEH.

2. Onumure KakoW-HUOYIb MPOTOKON MUGPOBAHKS C OTKPBITHIM KITHOUOM (Ha 0a3e MpOU3BOIBHOM
GyHKIMK ¢ omnpenesi€éHHBIMA TPEOOBAaHUSAMHU K HEH, JIMOO KOHKPETHOH MPEAIOIOKUTEIBHO CIIOXKHOM
3a/1a4m).

3. 3noxwure TpeGOBaHMS K HaI&KHOMY IIPOTOKOITY JIEKTPOHHBIX BEIOOPOB.

[Iprumepsl 3a1a4 U3 BTOPOI 4aCTH KOHTPOJIBHOM:

1. Iycrs £:{0,1}*n—{0,1}"n — ogHOCTOpOHHss dynkumd, g:{0,1}"n—{0,1}"n — nonuHOMHUATBHO
BbranciuMast Gynknus. Jlokaxure, uyro ¢ynknus h:{0,1}"2n—{0,1}"2n, onpenenéHnas paBeHCTBOM
h(xy)=f(g(x))y, Taxxe 0oqHOCTOPOHHSISI.

2. Tlycth reHeparopsl TIICEBAOCTYYAWHBIX 4YHCEN CYIIECTBYIOT. PaccmoTpuM mpeoOpazoBaHHe
¢ynkunii H'(x)=H(xx) (HesiBHas omnepanus — KOHKaTeHauus). Jlokaxure, 4To CyIecTBYIOT T€HepaTophl
TICeBAOCIy4YaiHbIX yncen G, Takue 4to G' Takke ABISETCS TeHepaTopoM, U TaKHe YTO 3TO HEBEPHO.

3. OmucaH HEKOTOPHI MPOTOKON KpUNTOorpaduueckoro Bzaumoseictus. [Ipoananmusupyiite ero ¢
TOYKH 3PEHUS HaIEKHOCTH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1.  OpnnocroponHue ¢yHkiuu. OmnpeaeneHue U HPUMEPHl MPEANOI0KUTEIFHO OIHOCTOPOHHUX
(GyHKUIUH.

2. CnabGo onmnocroponnue ¢yHkuuu. [locTpoeHue ogHOCTOpOHHEH QYHKIMH MO JHOO0H crnabo
OJTHOCTOPOHHEH (PyHKITHH.

3. Teneparopbl TiceBmociydailHbIX umcen. [IBa ompenenHust HaA&KHOCTH U Teopema Slo 00 ux
9KBHUBAJICHTHOCTH.

4. TloctpoeHue reneparopa, npeoOpasyromero ciydaiiHoe 3epHO W3 I OMTOB B IICEBIOCIy4alHOE
cioBo 13 poly(n) OMTOB, HA OCHOBE TeHEpaTOpa, MPEOOPa3yIOIIEro 3epHO U3 N OUTOB B CJIOBO M3 n + 1
oura.

5. TloctpoeHue reHeparopa ICEBAOCITYYallHBIX 4YKHCEN HA OCHOBE JIIOOOW TPYIHOOOpATHMO
MEPECTaHOBKH C TPYAHBIM OUTOM.

6.  IlocrtpoeHue TpynrHOOOpaTUMOW TMEPECTAHOBKM C TPYOHBIM OWTOM Ha OCHOBE JIHOOOM
TPYAHOOOPATUMOI! ITePeCTaHOBKHU.

7. TlocTpoenue HaAEKHON CXeMbl IMU(POBAHMSI C 3aKPBITHIM KIIFOUOM Ha OCHOBE TeHEpaTopa.

8. TpymHooOpaTnMmble MepecTaHOBKU C cekperoM. OmpeseneHue u Ba MpuMepa MpearoaoKkKUTeIbHO
TPYIHOOOpATUMOI NIepecTaHOBKH ¢ cekpeToM: GyHkums RSA, ¢pynkuus Pabuna.

9. Ompenenenne HAAEKHON CXEMbl IIM(PPOBAHUS C OTKPBITHIM KitouoM. [locTpoeHne Takoi cxeMbl Ha
OCHOBE TPYIHOOOPAaTUMOI IEPECTAHOBKH C CEKPETOM.

10. NMaTepakTiBHBIE JOKa3arenbcTBa W kiacc IP. MIHTepakTHBHOE JI0Ka3aTeIbCTBO HEM30MOP(HHOCTH
JaHHBIX TpadoB.

11. VHTepaKTHBHBIE J[OKa3aTeNbCTBA C HYJIEBBIM pa3riamieHueM. JloKa3aTeabCTBO € HYJIEBBIM
pasriamenneM n3oMophusMa TaHHBIX rpadoB.

12. Onpenenenne Han&xHOM cxembl ayTeHTHQUKauuu. [locTpoeHue Takoil cXeMbl B MPENNOI0KEHUN
HeoOpaTuMocTH (PyHKIMH, IAroNiel 1o rpady M mepecTaHOBKE €ro BEpIIMH MCXOMHBIN rpad u rpad c
NepecTaBICHHBIMH BEPIIMHAMH.



13. Ompenenenue HaAEKHOTO NMPOTOKOJA 3aredaTbiBaHus Outa. [locTpoeHune Takoro mpoTokosia Ha
OCHOBE T€HepaTopa MCEBI0CITyYaHbIX YUCEIT.

14. I[OKaBaTGJ'H:CTBO C HYJICBBIM pPAa3NIallICHUCM CYHICCTBOBAHUA PACKPACKU JaHHOT'O rpaq)a B3 OBCTA.

15. Onpenenenne Haa&KHOM cxeMbl OpocaHUsi MOHETKH 10 Tenedony. [loctpoenne Takoi cxembl Ha
OCHOBE IPOTOKOJIA 3arle4aThbIBaHUs OHUTA.

16. Onpenenenune HaI&KHOM cXeMbl yocToBepeHMst cooOmieHus. [locTpoeHne Takoli cxeMbl Ha OCHOBE
MCEBAOCITYYaliHONU (QYHKLINH.

17. Onpenenenne HaAEKHON cxembl 1uppoBoi moanucu. [locTpoeHne Takoil CXeMBI sl COOOIIEeHUH
MPOU3BOJILHON JJTUHBI HA OCHOBE CXEMBI JIJISl COOOIEHUH (PUKCHPOBAHHOM JIJIMHEI.

18. Ompenenenne HaAEKHOW cxeMbl oHOpa3oBoi mudpoBoit moanucu. [locTpoeHne Takol cxembl Ha
OCHOBE OTHOCTOPOHHEN (YHKLIMH.

19. IlocTpoenue HaaEKHON CXeMbl MHOTOPA30BOM HU(POBON MOANKMCH HA OCHOBE CXEMbI OJHOPA30BOM
UG POBOM MOJIIHCH.

20. Obmas 3agaya Oe30MacCHBIX paclpeleNéHHBIX BhUUCIeHUH. [locTpoeHre cxembl 0e30macHbBIX
JIByCTOPOHHHX BBIYUCICHUH B MOJTY4YECTHON MOJIETIM HAa OCHOBE ITPOTOKOJIA CIICNION Tepeaaqyn OuTa.

21. OmpeneneHue NMPOTOKOJIA CJICMOW IMEpeAadyn OWTa M ero MOCTPOSHHE Ha OCHOBE YIYYIICHHOTO
ceMeiicTBa TPYITHOOOpaTHMBIX (DYHKIIUH.

22. TlocTpoeHue TCEBAOCTyYalHOTO TeHepaTopa Ha OCHOBE TPOU3BOJBHON HWHBEKTHUBHOM
OIHOCTOPOHHEH (PyHKINH.

23. IlocTpoeHue MceBaoCIyYaiiHOro TeHepaTopa Ha OCHOBE MTPOU3BOJIBHON OAHOCTOPOHHEH (DyHKIIHH.
24. TlceBnociy4ailHbIE TEPECTAHOBKU: OIPENEIEHUE M MOCTPOCHHE HAa OCHOBE IICEBIOCITYYalHBIX
(dyHKIUH.

25. IlocTpoenune n0Ka3areabCTBa C HYJAEBBIM pa3IIallIeHUeM ISl POU3BOJILHOTO sA3bIKa U3 NP.

26. JlokazarennctBa 3Hanus (Proofs of knowledge).

27. Jloka3zarenbcTBa ¢ HYJIE€BbIM pa3[VIallieHUEM ¢ OIPaHUYEHHBIM YHCIIOM PayH[IOB.

28. HeuHTepakTuBHBIE 10KA3aTEIbCTBA C HYJIEBBIM Pa3[JIalllC€HUEM.

29. Cxemsl mn(ppoOBaHUS, yCTOWYNBBIE OTHOCUTEIBHO BEIOOPOUHOM aTaky Ha MH(PYEMbIi TEKCT.

30. [TocTpoenwue cemeiicTBa Xemi-QyHKINH, CBOOOTHOTO OT KOJITH3HIA.

31. YauBepcanabHOE CeMEeUCTBO Xell-(DyHKIIHIA: KOHCTPYKIUS U TPUMEHEHHS.

32. be3onacHble MHOTOCTOPOHHME BbIUUCIIEHUS B I10JIy4€CTHON MOAEIH.

33. be3onacHble MHOTOCTOPOHHME BbIUUCIIEHHUS B MOJIEJIN C IPUBATHBIMU KaHAJIaMU CBSA3H.

[Mpumep OuieToB:

buner 1.

1. Omnpenenenne Han&KHOU cXxeMbl ayTeHTU(QHKauH. [locTpoeHHe Takoi CXeMbI B MPEANIOI0KESHHN
HeoOpaTuMocTH (PyHKIMH, IAroNiel 1o rpady M mepecTaHOBKE €ro BEpIIMH MCXOMHBIN rpad u rpad c
MepECTaBICHHBIMU BEPIIMHAMMU.

2. Omnpexenenue HaAEKHOTO MPOTOKOJA 3aredaTbiBaHus Outa. [locTpoeHne Takoro mpoTokoia Ha
OCHOBE T€HepaTopa ICEBI0CITyYaHbIX YHCEI.

buner 2.
1. [TocTpoeHue AoKa3aTenbCTBA C HYJIEBBIM pa3TIallieHHeM sl IPOM3BOJILHOTO si3bika u3 NP.
2. Jlokazarennctpa 3HaHus (Proofs of knowledge).

Kpurepun onennBanus
- omenka «omm4HO  (10)»  BBICTaBNSieTCSl  CTYAEHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;
- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MporpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbHOE O0OOCHOBAHUE NPUHSATHIX
peLIEHN;
- oueHKa  «ommM4yHO  (8)»  BBICTABIACTCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MporpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAHUE MPUHSTHIX PELICHUN;



- 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 IPAKTUYECKUX 3a7a4;

- 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.



