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: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Undopmaruka

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 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
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-1.2 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:
[0 ¢yHaaMeHTaIbHbIC TIOHATHS, 3aKOHbBI, TEOPUH YaCTH KpUITOrpaduu;
[J COBpEMEHHBIE MPOOIEMBbI COOTBETCTBYIOIINX Pa3/eioB Kpunrtorpadum;
[l MOHATHS, aKCMOMBI, METOZBI JTOKA3aTENbCTB M JOKa3aTeIbCTBA OCHOBHBIX TEOpPEM B pasieiax,
BXOZSIIUX B 0230BYIO 4acTh IIUKIIA KpUNTOTpaduu;
[J OCHOBHBIE CBOHCTBA COOTBETCTBYIOIMUX MareMaTn4ecKuX 00ObEKTOB;
[J  aHaTUTUYECKUE U YMUCIICHHBIC MOAXOIbI U METONbI JJISI PELICHUS] TUMOBBIX MPHUKIAIHBIX 3a]a4
KpUNTOrpagpuu.
YMETh:



[J TOHATH OCTABJICHHYIO 33Jauy;
[J HCIONIB30BaTh CBOU 3HAHMS IS pelieHus PyHIaMEeHTaJbHBIX U IPUKJIaIHBIX 3a/1a4 Kpunrorpaduu;
[J oueHMBaTh KOPPEKTHOCTh IIOCTAHOBOK 3a7ay;
[l cTporo noka3bIBaTh WM ONPOBEPTaTh YTBEPKICHUE;
[J caMOCTOSTENbHO HAXOOUTh AJNTOPUTMbl PELIEHMs 3ajad, B TOM 4YUCIE U HECTaHAAPTHBIX, U
MPOBOJUTH UX aHAIIN3;
[J caMOCTOATENIBHO BUJETh CIIECTBUS [IOJYUCHHBIX PE3YJbTaTOB;
[J TOYHO MPEACTaBUTh MaTeMaTU4YEeCKHE 3HaHUS B 00JACTH B YCTHON M MUCBMEHHOHN Qopme.

BIIAJIETh:
[l HaBBIKAMH OCBOEHHMS OOJIBIIOrO 0ObeMa HH(OPMALIH U pelIeHHs 3a]ad ( B TOM YHUCIIE, CIIOKHBIX);
[J HaBBIKAMH CAMOCTOSITEIILHON paOOThl M OCBOCHHS HOBBIX JUCLUIUINH;
[l KynbpTypol OCTaHOBKH, aHAJIN3a U PELICHUs] MaTeMaTHYeCKUX U NMPHUKIAJHBIX 3a1a4, TpeOy-Iomux
JUTSL CBOETO PEIIEHUS UCTIOIb30BaHUS MaTEMaTHUYECKUX MTOJIX0I0B U METOMIOB;
[J  npeaMeTHBIM sI3bIKOM JUCKPETHOW MaTeMaTHKU M HaBbIKAMU I'DaMOTHOIO ONKCAHUS pPELIeHUs
3a/1a4 ¥ IPEICTaBICHMS MOIyYEHHBIX PE3YJIbTATOB.

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 6 6
nHpopMaIun
2 ['enepartops! MceBaOCITyYalHBIX YUCET 6 6
3 Hanexxabie cxembl mudpoBaHsI 6 6
4 [IceBmocnyyaiiHble TepecTaHOBKH 6 6
Omnpenenenve HaAEKHON CXEMBI
5 pe s 6 6 30
ayTeHTU(UKAIUT
Uroro yacos 30 30 30
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OcenHuit)
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

3ama4a 0 COBEPIIEHHOM pa3JelieHuH cekpeTa. [IoporoBelie CTpyKTyphI
noctyna, cxema [llamupa. MneanbHoe pasaeneHue cekpera; CTPYKTYpbl JOCTyIa, HE JOIYyCKaloIue
U/ICaTBHOTO pa3/IeIeHUsI CeKpeTa.

5. Onpexnenenne HaI&KHON CXeMbl ayTeHTH(HUKALUT

KomOuvHatopHble Mofenu KaHanma C mymoM. JluHelHbie komel. [lpocrteifmue TpaHUIBI i
MapaMeTpoB KOJIOB, UCIIPABIISIONINX OIINOKH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BATEILHOIO
npouecca 1no JUCUMILInHe (MOLYJII0)

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. OcHOBBI COBpeMEHHOH KpHIITOrpaduu sl CIISUAINCTOB B MHPOPMAITMOHHBIX TEXHOJIOTHSX
[Tekct] / b. 1. Pa6ko, A. H. ®uonoB ; UH-T Beruncnutenbabix 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.

JlomomHUTEbHAS IUTEpaTypa
1. OcHoBsl kpunirorpaduu [Texct] : yued. mocobue st By30B / A. I1. Andepos [u np.] .— 3-e u3n.,
uctp. u gorn. — M. : I'enmuoc APB, 2005 .— 480 c.

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

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

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

B nporiecce camocTosTeNbHOM PabOThl 00YYarONIMXCsl BO3MOXKHO UCIIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpencts, kak Mathcad, MATLAB, Maple u np.

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

1. PexkoMeHnjayercs yCHENIHO CIaBaTh KOHTPOJIbHBIE pabOTHI, TaK KaK dSTO YMPOIIAET HTOTOBYIO
aTTECTALUIO IO MPEIMETY.

2. 11 NOATOTOBKU K MTOTOBOM aTTECTAllMU IO MPEAMETY JY4lle BCEro IMOJIb30BaThCA MaTepHaIaMU
JICKITMH.



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: 4

kBaTuuKkanus: 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

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.2 CnocobeH CTpOWTh MareMaTH4ecKHe MOJIEIH,
(dyHIaMeHTalbHbIE 3HAHUS, IOJTyYCHHBIC B MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCIIOIb30BaTh UX B
npodeccuoHaIbHON 1S TeIbHOCTH
OIIK-5 Cniocoben yuactBoBarb B ipoBeneHun  |OIIK-5.2 O6nagaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(yHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHWW Ha OCHOBE M3YYCHUS JIUTEPaTyphl, HAYYHBIX CTaTei
UCCIIeOBAaHUN M pa3pabOTOK, CAMOCTOSTENIBHO |U IPYTUX HCTOYHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIC,
MaTeMaTHYEeCKHE METObI UCCIICIOBAHUN 1
paboTarh Ha COBPEMEHHOM IKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
M3MEPHUTEIbHO-aHATUTHIECKON 1
TEXHOJIOTUYECKOH anmaparype

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyuenus aucuuiuinasl «Kpunrorpadus » oOyuaromuiics JoKeH:

3HATh:
[l ¢yHmaMeHTaIbHBIC TOHATHS, 3aKOHBI, TEOPUH YaCTH KPUIITOTPApHH;
[l coBpeMeHHbIE TPOOIEMBI COOTBETCTBYIOIINX PA3/IeNIOB KpUITOrpadum;
[l MOHATHS, aKCHOMBI, METOIBI JOKA3aTeIbCTB M JI0KAa3aTeIbCTBA OCHOBHBIX TEOPEM B paseliax,
BXOISIIMX B 0230BYIO 4aCTh IMKJIA KPUIITOrpaduu;
[l OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHYECKUX OOBEKTOB;
[l  aHaINTHYECKHE W YHMCICHHBIC TOIXOABI W METOABI Ul PEIICHHs THIIOBBIX HNPUKIAIHBIX 3a/1a4
KpunTorpagpuu.

yMeThb:
[l TMOHATH MOCTABJICHHYIO 3a/1a4y;
[l HCHOJIB30BAaTh CBOM 3HAHMUSA JUIS pelIeHus pyHIaMeHTaIbHbBIX M NPUKIAIHbIX 3a/1a4 KpUITOrpadum;
[l OIIeHUBATh KOPPEKTHOCTh OCTAHOBOK 33/1a4;
[l cTpOro J0Ka3bIBaTh MM ONPOBEPIaTh yTBEPKACHHE;
[]  CcaMOCTOSTEIbHO HAXOAWUTh AJNTOPHTMBI PEIICHUs 3al1ad, B TOM YHUCIE M HECTaHIAPTHBIX, U
MPOBOIUTH UX aHAJIN3;
[] caMOCTOSITETIbHO BUIETH CICICTBHUS ITONyYCHHBIX PE3YJIbTATOB;
[l TOYHO MpPEACTaBUTh MaTeMaTHYECKHUE 3HAHUS B 00JIACTH B YCTHOM M MUCbMEHHOH (opme.

BJIA/1eTh:
] HaBBIKAMH OCBOCHHS OOJIBIIOTO 00beMa HH()OPMALIMH U peIIeHHsT 3a1a4 ( B TOM YHUCIIE, CII0KHBIX);
[l HaBBIKAMH CaMOCTOSTEIbHON pabOThI U OCBOCHUS HOBBIX JANCIMIUINH;
[l KynbTypol TIOCTAaHOBKH, aHAJIM3a U PEHICHUS] MaTeMaTHYeCKUX U MPHUKIIAJHBIX 33a1a4, TpeOy-Iomux
JUISL CBOETO PEIIeHHS UCTIONb30BAaHHUS MAaTEMAaTHYECKHX ITOXO0/10B U METO/IOB;
[]  mpeaMeTHBIM S3BIKOM JHUCKPETHOH MaTeMaTWKH W HaBBHIKAMH T'PAaMOTHOTO OIMCAHUS PELICHUS
3aj1a4 ¥ MPECTaBICHHS MOTy4YE€HHbBIX PE3yJIbTaTOB.

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

OneHka 3a Kypc CKJIaIbIBa€TCsl M3 JIByX KOMIIOHEHTOB: PEIICHHUS JIOMAIIHErO 3aJaHus U MUCbMEHHON
KOHTPOJIBHOH (B ciydae Tmepexoja Ha OHIAHH-oOyueHHe OHa MOXKET OBITh 3aMEHEHa Ha TecCT).
JomarHee 3amanue cocTouT u3 12-13 3amad, oniernBaeMbIx B 10 6amioB, U3 KOTOPHIX 3aCUNUTHIBAIOTCS
8 mamnyumux. KoHTponpHas cOCTOUT U3 AByX 4yacTeil. B mepBoit yacTu narorca 5 mpoCThIX BOPOCOB
mo 5 6amioB Ha 30 MHUHYT, B MpolLiecCEe HAMCAHUA HUYEM HENb3s MOJb30BaThCcs. Bo BTOpoi wactu
narotrcs 4 3amaqn mo 15 6ammoB Ha 90 MHHYT, IPU PEIICHUM MOXKHO IOJIb30BATHCS KOHCIIEKTAMHU U
JIUTEPaTypOu.

HpI/IMepBI 3aaa4 U3 AOMallHETO 3aJaHus1



1.[Jokaxkute, 4To HaWayTCsS Ciay4yaiiHble BeIMUMHBI X N U Y N, HE OTIMYUMBIE BEPOSTHOCTHBIMU
MOJMHOMHUAJIBHBIMU aJITOPUTMaMH, HO OTIIMYMMBIE CXEMaMH ITOJTMHOMHAIIEHOTO pa3Mepa.

2.Ilocne TOro, Kak TpO€ CTYACHTOB, H3y4alolIUX Kpunrtorpaduio, moolenain 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.Ipemtoxkute aHanor mpotokoia Bingo Voting, mpu KOTOpOM B pe3yabTaTe IMOJBEACHUS 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.

[Ipumepsl 3a1a4 U3 NEPBOM YACTU KOHTPOJIBHON

1.laiite omnpeneneHus CHILHO M clabo OJHOCTOPOHHUX (QYHKIUH. JlokaxkuTe, 4To Jit00asi CUIIBHO
OHOCTOPOHHSISI (QYHKIUS SBJSIETCS ¢1a00 OHOCTOPOHHEH.

2.0munmre Kakoi-HUOy/Ib MPOTOKON MM(POBAaHUS C OTKPBITHIM KIFOYOM (Ha 0a3e MPOU3BOIBHOM
GyHKIMK ¢ omnpenesi€éHHBIMA TPEOOBAaHUSAMHU K HEH, JIMOO KOHKPETHOH MPEAIOIOKUTEIBHO CIIOXKHOM
3a/1a4m).

3.M3noxute TpeOOBaHUS K HAAEKHOMY IIPOTOKOILY 3JIEKTPOHHBIX BHIOOPOB.

[Ipumepsl 3a1a4 U3 BTOPOM 4aCTH KOHTPOJIBHOM

1.Iyctp £:{0,1}"n—{0,1}"n — ognocToponuss ¢pynxuus, 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.Ilycth TeHepaTopbl TICEBAOCIYYaWHBIX YHCEN CYHECTBYIOT. 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.

3.0nucad HEKOTOPBIH MPOTOKON KpurTorpadudeckoro B3anmmonehcTsus. [IpoaHamusupyiite ero c
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 reHeparopa ICEeBI0CTyYaHbIX YUCEI.

14. Jloka3zarenbCcTBO ¢ HyJIEBBIM pa3IAllICHUEM CYIIECTBOBAHUS PACKPacK JaHHOTO rpada B 3 mBeTa.
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. Onpenenenue Han&KHON cxeMbl UPPoBOH moamucH. [locTpoeHne Takoit cxeMsl JuIsi COO0-TeHUH
MPOU3BOJILHON JJTUHBI HA OCHOBE CXEMBI JIJISl COOOIEHUH (PUKCHPOBAHHOM JIJIMHEI.

18. Onpenenenne HaNEKHOM CXeMbI OJJHOPa30BOM 1udpoBoi moanucu. [locTpoeHne Takol cxe-Mbl Ha
OCHOBE OTHOCTOPOHHEN (YHKLIMH.

19. IlocTpoeHne HaAEKHOW CXEeMbl MHOTrOpa3oBOW UU(PPOBOKW MOAMHCH HA OCHOBE CXEMBI
OJTHOPA-30BOY IIU(PPOBOY TIOAIHUCH.

20. Obmas 3agaya Oe30MacCHBIX paclpeleNéHHBIX BhUUCIeHUH. [locTpoeHre cxembl 0e30macHbBIX
JBYCTOPOHHHX BBIYMCIICHHI B TIOJTYYE€CTHOM MOJIENIM Ha OCHOBE IPOTOKOJIA CIIENON Iepenadn OuTa.

21. OnpeneneHre MPOTOKOJA CIIETION Iepenadn OUTa M €ro MOCTPOCHHUE HAa OCHOBE YIYYIIEHHOTO
ceMeiicTBa TPYITHOOOpaTHMBIX (DYHKIIUH.

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

23. IlocTpoeHue MceBaoCIyYaiiHOro TeHepaTopa Ha OCHOBE MTPOU3BOJIBHON OAHOCTOPOHHEH (DyHKIIHH.
24. llceBmocnmyyailHble MEPECTAHOBKU: OINpPENEICHUE M IMOCTPOCHHE HAa OCHOBE IICEBIOCITYYalHBIX
(dyHKIUH.

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

26. JloxazarennctBa 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.

Kpurepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBIseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHKS yueOHON MpOrpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbLHOE OOOCHOBAHUE NMPUHSATHIX
peleHnin

- oueHKa  «ommM4yHO  (8)»  BBICTABIACTCS  CTYOCHTY,  I[IOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yueOHON MpOrpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPHU PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN

- olLleHKa «xopouio (7)» BBICTaBISETCS CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;

- OIICHKA «XOpowIO (6)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPHUMEHSTh I0JyuyeHHbIC 3HaHMs Ha MPaKTHKE, HO JOIyCKAeT B OTBETE WIM B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;

- OIIEHKa «XOpoImIO (5)» BBICTABIAETCS CTYJACHTY, €CIM OH 3HAET MaTepHaj, U MO CyIIECTBY M3JIaraet
€ro, yMeeT MPHUMEHATH MOJlyuYeHHbIC 3HAHWSA Ha MPAKTHUKE, HO JIOMYCKaeT B OTBETE WM B PELICHUU
3aJ1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B M3JIOKEHUH IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH BIAJEET OCHOBHBIMH pa3ieiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs 1 MOXET NIPUMEHSThH NOIyUYeHHbIE 3HAHUS 110 00pas3ily B CTAaHJAPTHON CUTYaIUH;



- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKONW MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIyuYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIIAETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZEP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHHS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 33134

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTaBIISIETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHH AUCLUIUINHBL.

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

Bo Bpemss mnposeaecHms muddepeHIIMpPOBaHHOTO 3adeTa OOyYaroIIMecs MOTYT IOJh30BaThCs
MPOTPaMMON JUCIUILTAHBI.



