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

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Kpunrorpadus
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 6 (BeceHHul) - nuddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.
Bcero gacos: 108, Bcero 3au. en.: 3

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy coctaBui: A.B. Co3blkuH, KaHJ. TEXH. HayK, JOLIEHT

[Iporpamma obcyxeHa Ha 3aceqaHUy BBICHICH MIKOJIBI TporpaMMHoil nnxenepun MOTU - Anpekc 28.03.2023



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 METOA0B KPUITOTPauH.

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

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

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS

YK-1 Criocoben oCyIiecTBIsTh [TOUCK,
3a/1a4¥, OL[CHUBACT UX MPEUMYIIECTBA U HEIOCTATKH

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

3a7a4n
OIIK-1 CniocobeH npuMeHSTh OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
€CTECTBEHHOHAYUHBIC U OOIECHHKECHEPHBIE HaMeyJaTh MyTH €€ peIeHUs

3HAHMSI, METOJbI MATEMATUYECKOTO aHAIN3a U
MOJEJINPOBaHUsI, TEOPETUYECKOTO U
9KCIEPUMEHTAIBHOTO HCCIIEA0BAaHNUS B
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-6 Criocoben pa3pabdarsiBath anroputmsl 1 |OI1K-6.3 3HaeT MeTonbl TECTUPOBAHMS IPOrPAMMHOTO KOJIa
IPOrpaMMBbl, IPUTOHBIE IS IPAKTUYECKOTO  |HAa OIIMOKM M CHOCOOEH IIPOBOAWTH TECTHPOBAHHE Ha
WCIOJIb30BaHUS, IPUMEHSATH OCHOBBI pa3IMyHBIX  YPOBHSX  (MOIYJIBHOE, WHTETPAaLMOHHOE,
WH(POPMATUKHU ¥ TPOTPAMMUPOBAHUS K CHUCTEMHOE)

MPOEKTUPOBAHHIO, KOHCTPYHUPOBAHUIO U
TECTUPOBAHMIO POTPAMMHBIX NPOITYKTOB

OIIK-8 Crioco0eH oCyIIecTBIATh OUCK, OIIK-8.1 TloHMMaeT NPHHIMIIEL, 1O KOTOPBHIM pabOoTaroT
XpaHeHue, 00paboTKy M aHaau3 uHpopManuu  |0a3bl JaHHBIX, M YMEET CO3/1aBaTh CTPYKTYpy JaHHBIX,
U3 Pa3IMYHbIX UCTOYHUKOB U 0a3 JaHHBIX, ONTHMHU3UPOBAHHYIO sl 3((EeKTHBHOTO XpaHEHHsS U
NPE/ICTaBIATH ee B TpeOyeMoM (opmare ¢ 00paboTku nHGOpMaLUH

HUCIIONIb30BAHMEM HH(POPMAIIMOHHBIX, OIIK-8.2 VYmeer NpUMEHEHTh TEXHOJIOIMM MAIIUHHOIO
KOMIIBIOTEPHBIX U CETEBBIX TEXHOIOIHH 00y4YeHHs B pa3IMYHBIX MPHUKIIAJHBIX 00IACTIX

[1K-3 CnocoGen mpoeKTUpOBarh, [IK-3.2 YmeeT BbIOMpaTh $3bIKM NPOTrPAMMHUPOBAHUS IS
pa3pabaTbIBaTh, UHTEIPUPOBATh, IPOBEPATh HA |HANMKMCAHHUA NPOTPAMMHOTO KOJa C Y4YETOM TEXHMYECKOTO
paboTOCTIOCOOHOCTD MPOTPAMMHOE 3a/laHus

obecrieueHne

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!




- (yHIaMeHTaIbHBIC OHATHS, 3AKOHBI, TEOPUH YaCTH KPUIITOTPAPHH;

- COBpEMEHHbIE IPOOIEMbI COOTBETCTBYIOIIHMX PA3EIoB Kpunrorpaduu;
- TIOHATHUS, aKCHOMBI, METOIbI JJOKA3aTeJIbCTB W JOKA3aTeJIbCTBA OCHOBHBIX TEOPEM B pa3ieiax,
BXOISIIMX B 0230BYIO 4aCTh IMKIIA KPUIITOrpaduu;
- OCHOBHBIE CBOMCTBA COOTBETCTBYIOUIMX MAaTEMAaTHUECKUX OOBEKTOB;
- QHAJIMTHYECKHUE M YHCJICHHBIC TOAXOIBI M METOJBI JUIS PEIICHMS] TUIOBBIX MPUKIAJHBIX 3371a4

KpunTorpagpuu.
YMETh!
- TIOHSTH MOCTABJICHHYIO 3a]1a4y;

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

- CTpOro A0Ka3bIBaTh WU OIIPOBEPraTh YTBEPKICHUE;

- CaMOCTOATCIIbHO HAaXOAWUTh aJITOPUTMBbI PCIICHHA 3a4a4, B TOM YHUCJIC W HCECTAHAAPTHLBIX, U

IMPOBOAUTDH UX aHAJIU3,

- CaMOCTOATCIBHO BUACTH CJICACTBUA IMMOJYUYCHHBIX PC3YJIbTATOB,

- TOYHO IIPEACTAaBUTh MaTeMaTH4YEeCKHEe 3HAHUS B 00IaCTH B YCTHOM M MUChbMEHHOH (opme.

BJIAJIETh:

- HaBBIKAMH OCBOCHHS 0OJIBIIOr0 00beMa HH(OPMAIK U peIIeHusT 3a1a4 ( B TOM YHCIIE, CIIOKHBIX);
- HaBBIKaMH CaMOCTOSTEIbHOM PabOTH U OCBOCHUS HOBBIX JUCLUILINH;
- KyJBTYpOU NMOCTAaHOBKH, aHAIN3a U PELICHUS MaTeMaTHYECKUX M MPUKIAJHBIX 3a/1a4, TpeOy-romux
JUIsl CBOETO PELICHHUs UCII0JIb30BaHUsI MaTEMaTHUECKUX ITOJIX0JJ0B U METO/IOB;
- TPEAMETHBIM S3bIKOM TMCKPETHOM MaTeMaTHKH U HaBBIKAMH T'PAMOTHOTO OTNIMCAHUS PELICHUs 3a1ad
U IPECTaBIECHUS IIOIY4YE€HHBIX PE3y/IbTaToB.

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

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| KomOuHaTOpHBIH TOAXOA K IOHATHIO 6 6 6
uHpopManun
2 I'enepaTopsl CeBAOCITYYalHBIX YUCE 6 6 10
3 Hapnexnble cxembl mudpoBaHus 6 6 10
4 IIceBnociy4aifHbIE TEPECTaHOBKH 6 6 11
5 Onpenenenue HaAEKHOU CXEMBI 6 6 1
ayTeHTH(UKAUN
Nroro gacos 30 30 48
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

108 gac., 3 3aud.en.

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

Cemecrtp: 6 (Becennuit)

1. KomOMHATOpHBIH MOJX0A K MOHATHIO HHPOPMAITUU

Onnoctoponnne ¢Qynkmuu. OnpejeneHue KoiluvecTBa HWHGOPMAIMM B KOHEYHOM OOBEKTE

(uadopmanys no 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)

CranpaptHast yueOHasi ayIUTOPHsI C IPOETOPOM.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
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.
2. Kpunrorpadus u 6e3onacuocts B Texnonorunt .NET / I1. Topcreiincon, I. A. 'anem . — M.,
Jlabopatopus 3nanmit, 2020.— URL: http://books.mipt.ru/book/301447 (nara oOparieHus:
20.02.2021). - INonusrii Texct (Pesxxum gocryna : u3 cetu MOTU / Yaanennslit noctym)

JomnonHurensHas auTeparypa

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekumoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
MpEe3EHTAlNN.

B npouecce camocTosATENbHOM PabOTHI 00YHaIONIUXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u np.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PexomeHayeTCsi YCHENIHO CJaBaTh KOHTPOJBHBIC Pa0OThI, TaK KaK A3TO YIPONIAET HTOTOBYIO
aTTECTAIMIO 110 TIPEIMETY.



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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A.B. Co3bIkuH, KaHJI. TEXH. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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

OIIK-1 CniocobeH npuMeHSITh
€CTECTBCHHOHAYYHBIC H OOICHHKCHEPHBIS
3HAHUS, METO/IbI MATEMAaTHYECKOTO aHAJIN3a U
MOZICITMPOBAHHUS, TEOPETUIECKOTO U
IKCHEPHUMEHTAILHOTO HCCIICIOBAHUS B
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IMyTH €€ PELCHUS

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H
POrPaMMBbl, TPUTOJHBIC IS IIPAKTUIECKOTO
UCIIOJIb30BaHUS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
HPOEKTHPOBAHUIO, KOHCTPYUPOBAHHUIO U
TECTHPOBAHMIO TIPOTPAMMHBIX MPOITYKTOB

OIIK-6.3 3HaeT MeTOIpI TECTHPOBAHUS MPOrPAMMHOTO KOJa
Ha OWHMOKKM M crnocoOeH NPOBOAWTH TECTUPOBAHHE HAa
pasiMuHBIX  ypOBHAX  (MOMYJIBHOE, HHTETPAllMOHHOE,
CUCTEMHOE)

OIIK-8 CriocoOeH 0CyIIeCTBIATh MOUCK,
XpaHeHue, 00paboTKy M aHalu3 UHPOPMAITUU
U3 Pa3IMYHbIX HCTOYHUKOB M 0a3 JaHHBIX,
MPEJCTaBISThH ee B TpeOyeMoM (opmare ¢
UCIIONIb30BaHHEM HH()OPMAIIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHI

OIIK-8.1 TloHMMaeT NPUHIMUIBI, TO KOTOPBIM paboOTaroT
0a3pl JaHHBIX, M yMEET CO3/1aBaTb CTPYKTYpy MHaHHBIX,
ONTUMHU3UPOBAHHYIO Ui J((EKTUBHOTO XpaHEHHS WU
00paboTky UHPOpPMALTUT

OIIK-8.2 VYmeeT NpUMEHEHSTH TEXHOJOTHMH MAIIWHHOIO
00y4eHHs B pa3UYHBIX MPUKIATHBIX 001acTAX

[MK-3 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTH MPOrpaMMHOE
o0ecrnieyeHue

[IK-3.2 YMeeT BBIOMpaTh S3BIKK MPOTPAMMHUPOBAHUS IS
HaIMCaHUsl MPOTPAMMHOIO KOJa C Y4YETOM TEXHHYECKOrO
3a7laHus

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuiniel «Kpunrorpadus » o0ydaromuiics: 1omKeH:

3HAThb:

(byHIaMeHTaIbHBIE TIOHTHUS, 3aKOHBI, TEOPHH YaCTH KpUIITOrpaduu;
COBpPEMEHHbIE MTPOOJIEMBI COOTBETCTBYIOIIMX Pa3AesioB KpUITOrpaduu;

- IIOHATHUS, AKCMOMBI, METOZBI [10KA3aTeJIbCTB U J0KA3aTeJbCTBA OCHOBHBIX TEOPEM B paszeinax,
BXOIAIIMX B 0A30BYIO 4aCTh LIMKJIA KpUIITOrpaduu;

- OCHOBHBIE CBOMCTBA COOTBETCTBYIOLIMX MAaTeMaTHUECKUX OOBEKTOB;

- QHAJIMTHYECKHE W YHMCICHHBIE TMOAXOAbl M METOABl Ul PEIICHUS THUIOBBIX NPUKIAAHBIX 3a1ad

KpUNTOrpagpuu.
yMeThb:
- TOHSATH IIOCTABICHHYIO 3a/1a4y;

- HCHOJIb30BAaTh CBOU 3HAHUA JIA PCHICHUSA (bYHI[aMGHTaIIBHBIX U IPUKJIAAHBIX 3a4a4 KpI/IHTOFpa(bI/II/I;
- OLCHHMBATb KOPPEKTHOCTH ITOCTAHOBOK 3a/1a4;

- CTpOro JOKa3bIBaATh WX OIPOBCPraTb YTBCPIKIACHUC,

- CaMOCTOATCIbHO HAaXOAUThb AJTIOPUTMblI PCUHICHUSA 3a4ad, B TOM YHCIIC U HECTAHAAPTHLIX, U

MMPOBOJAUTH UX aHAJIU3;

- CaMOCTOATCIbHO BUACTD CJICACTBUA MMOJTYUCHHBIX PE3YJIbTATOB,
- TOYHO INPCACTABUTb MATCMATUYCCKUC 3HAHUS B 00J1acTu B YCTHOﬁ ¥ TUChbMEHHOM (’popMe.

BJIaJd€Th:




- HaBBIKAMH OCBOCHHS 0OJIBIIOrO 00beMa HH(OPMAIMK 1 peIIeHusT 3a1a4 ( B TOM YHCIIE, CIIOKHBIX);

- HaBBIKaMH CaMOCTOSTEIbHON pabOTHI M OCBOCHHUS HOBBIX JUCLUILINH;

- KyJBTYpOU NMOCTAaHOBKH, aHAIM3a U PELICHUS MaTeMaTHYECKUX M MPUKIAAHBIX 3a/a4, TpeOy-romux
JUIsl CBOETO PELICHHUs UCII0JIb30BaHUsI MaTEMaTHUECKUX ITOIX0JJ0B U METO/IOB;

- TPEAMETHBIM SI3BIKOM TMCKPETHOM MaTeMaTHKH U HaBBIKAMH T'PAMOTHOTO OTNIMCAHUS PELICHUs 3a1ad
U TIPE/CTaBICHUS 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
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 BOIPOCOB
mo 5 6amioB Ha 30 MHUHYT, B MpolLiecCEe HAUCAHUA HUYEM HENb3s MOJb30BaThCcs. Bo BTOpol wactu
narotrcs 4 3amaqn mo 15 6ammoB Ha 90 MHHYT, TIPU PEIICHUH MOXKHO IOJIb30BATHCS KOHCIIEKTAMHU U
JIUTEPaTypOu.

[Ipumepsl 3a1a4 U3 AOMAITHETO 3aJaHUS

1./loxaxxure, 4T0 HalWayTCs Ciay4yaliHble BeIMYMHBI X n U Y N, HE ONIMYUMBIE BEPOATHOCTHBIMH
[OJIMHOMHAJIbHBIMU QJIFOPUTMaMU, HO OTVIMYMMBbIE CXEMaMH [10JIMHOMHUAJIBHOTO pa3Mepa.

2.Ilocne TOro, Kak Tpoe CTYAEHTOB, H3y4alOIMX Kpunrorpaduio, moodemanu B pecTOpaHe,
BBISICHWJIOCH, YTO KTO-TO 3aIUIaTHJ 3a BCeX. OJTO MOr ObITh JHOO OAMH W3 CTYACHTOB, JHOO
npenozaBarenb. CTyIEHTbI XOTSAT BBIACHHTH, OBUI JIM 3TO IperojaBarellb WIM KTO-TO U3 HUX, HE
packpsbiBasi, KTo uMeHHO. Kak M 310 cuenars? MOXXHO JIM 3TOT MPOTOKOJI O0OOIINUTE HA N CTYAEHTOB?
CKkonbKo OWUTOB ITPH ATOM HYKHO OyJIeT niepeaars?

3.IIpemnoxute aHanor mpotokoia Bingo Voting, mpu KoTopoM B pe3yabTaTe MOABEACHUS HTOTOB
BBIOOPOB ¢ n KaHmuaatamu u pesyiapratamu T 1,...,T n craHoBsiTcst uzBectHbl uncna 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 M cabo OOJHOCTOPOHHUX (GyHKUMH. JlokaxkuTe, 4To J1t00asi CHUIIBHO
OJTHOCTOPOHHSISI (PYHKITUS SIBIISIETCS c71a00 OTHOCTOPOHHEH.

2.0nummre Kakoi-HuOyAb MPOTOKON MK(POBAHUS C OTKPBITHIM KIIOYOM (Ha 0a3e MpOU3BOJIBHOM
GyHKIMU ¢ onpelenEHHBIMU TPeOOBaHUSMHU K HEl, TMOO KOHKPETHOH 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 — ogHOocTOpOoHH: PyHKIM, g:{0,1}"n—{0,1}"n — monMHOMHUATHHO
BbruncnuMasi pynkuus. okaxure, yro ¢pynkuus 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
¢ynknmit H'(x)=H(xx) (HesiBHas omepaiiusi — KOHKaTeHalus ). Jlokaxure, 4To CymecTBYIOT reHepaTophl
nceBaocy4aiHbIx uyncen G, takue uro G' Takke SBISIETCS TEHEPATOPOM, U TAKHE YTO 3TO HEBEPHO.

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

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Omnocroponnue ¢yHkiun. OmnpeaeneHue W HPUMEPHl MPEAIOIOKHUTEIFHO OIHOCTOPOHHUX
(GyHKIUH.

2. Cnabo omnocroponnue ¢yHkuuu. [locTpoeHne ogHOCTOPOHHEH QYHKIMM MO JHO00H crnabo
OIHOCTOPOHHEH (PyHKINH.

3. Teneparopsl mnceBmoCay4ailHbIX 4mcen. [lBa ompenenHus Haa&KHOCTH U Teopema So 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. TloctpoeHue reHeparopa ICEBAOCITyYallHBIX YHCEN HA OCHOBE JIIOOOW TPYIHOOOpPATHMOI
MEPECTAHOBKH C TPYIHBIM OHTOM.

6. [MocTpoenne TpPyAHOOOPAaTUMON TIEPECTAHOBKH C TPYIHBIM OHTOM Ha OCHOBE IHOOOU
TPYAHOOOPATUMOI! ITEPECTAHOBKHU.

7. HOCTpOeHI/Ie Haﬂé)KHOI\/’I CXEMBI H_II/I(i)pOBaHI/ISI C 3aKPLITBIM KIJIFOUOM Ha OCHOBC I'CHCpATOpa.

8. TpymHOOOpaTuMBbIe TEepecTaHOBKU C cekperoM. OmnpeseneHue u Ba IMpuMepa MpearoIoKUTeIbHO
TPYIHOOOpaTUMOM TIepecTaHOBKH ¢ cekpeToM: GyHkims RSA, ¢pynkuuns Pabuna.

9. Ompenenenne HAAEKHON CXeMbl ITUPPOBAHUS C OTKPBITHIM KitouoM. [locTpoeHne Takol cXxeMbl Ha
OCHOBE TPYIHOOOPATUMOM NMEPECTAHOBKH C CEKPETOM.

10. MuTepakTtuBHEBIe noka3arenbcTBa u kKiacc IP. MHTepakTHBHOE M0Ka3aTebCTBO HEM30MOP(HOCTH
JIAHHBIX TpagoB.

11. VHTepakTHBHBIE JOKa3aTe€IbCTBA C HYJIEBBIM pas3lialieHueM. Jloka3aTeiabCTBO C HYJIEBBIM
pasniamenneM u3oMopdusMa JaHHBIX rpadoB.

12. Onpenenenne Han&XHON cxeMbl ayTeHTHQHUKauU. [locTpoeHne Takoil cXeMbl B MPEAOI0KESHUN
HeoOpaTUMOCTH (PyHKIMH, JAIOLIel 1o rpady M MmepecTaHOBKE €ro BEpIIMH MCXOMHBIN rpad u rpad c
[IepECTaBICHHBIMHU BEPIIMHAMH.

13. Ompenenenue HaAEKHOTO NMPOTOKOJA 3aredaTbiBaHus Outa. I[locTpoeHune Takoro mpoTokosa Ha
OCHOBE Te€HepaTopa NCEBI0CITyYaHbIX YUCEIT.

14. I[OKaBaTGJ'H:CTBO C HYJICBBIM PAa3MIallICHUCM CYIHICCTBOBAHUA PACKPACKU JaHHOT'O rpaq)a B3 OBCTA.

15. Omnpenenenne Haa&KHOM cxeMbl OpocaHusi MOHETKH 110 Tenedony. [loctpoenne Takoil cxembl Ha
OCHOBE IPOTOKOJIA 3arle4aThbIBaHUs OHUTA.

16. Onpenenenue HaJI&KHOM cXeMbl yocToBepeHMst cooOmieHus. [locTpoeHne Takoli cxeMbl Ha OCHOBE
MCEBAOCTYYaliHONU (QYHKLINH.

17. Onpenenenue Han&KHON cxeMbl UPPoBOH moamucH. [locTpoeHne Takoit cxeMbl JuIsi COO0-TIEeHUH
MPOU3BOJILHON JJTUHBI HA OCHOBE CXEMBI JIJISl COOOIEHUH (PUKCHPOBAHHOM JIJIMHEI.

18. Onpenenenne HaNEKHOM CXeMbI OJJHOPa30BO 1udpoBoi moanucu. [locTpoeHne Takol cxe-Mbl Ha
OCHOBE OTHOCTOPOHHEN (YHKLIMH.

19. IloctpoeHne HaAEKHOW CXEeMbl MHOTOpa3oBOW UHU(PPOBOW MOAMHCH HA OCHOBE CXEMBI
OJTHOPA-30BO IIU(PPOBOY TIOATHUCH.

20. Obmas 3agaya Oe30MacHBIX paclpeleNéHHBIX BbUUCIeHUH. [locTpoeHne cxembl 0e30macHbBIX
JBYCTOPOHHHX BBIYMCIICHHI B TIOJTYYE€CTHOM MOJIENIM Ha OCHOBE IPOTOKOJIA CIIENON epenadn OuTa.

21. OmpeneneHue NMPOTOKOJNA CJICTOW IMEpeAadyn OWTa W ero MOCTPOSHHE Ha OCHOBE YIYYIIEHHOTO
ceMeiicTBa TPYITHOOOpaTHMBIX (DYHKIIUH.

22. TlocTpoeHue TCEBAOCTyYalHOTO TeHepaTopa Ha OCHOBE TIPOU3BOJIBHON HHBEKTHUBHOM
OIHOCTOPOHHEH (PyHKIMH.

23. IlocTpoeHue MceBaoCIyYaiiHOrO TeHepaTopa Ha OCHOBE MTPOU3BOJIBHON OAHOCTOPOHHEH (DYHKIIHUH.
24. TlceBnociy4ailHbIE TEPECTAHOBKU: OIPENEIEHUE M IMOCTPOCHHE Ha OCHOBE IICEBIOCITYYalHBIX
(GyHKIUH.

25. IlocTpoenue n0Ka3areabCTBa C HYJAEBBIM pa3IIallleHUeM ISl POU3BOJILHOTO s3biKa u3 NP.

26. JlokazarennctBa 3Hanus (Proofs of knowledge)

27. Jloka3zarenbcTBa C HYJI€BbIM pa3[VIallieHUEM ¢ OIPaHUYEHHBIM YHCIIOM PayH]IOB.

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

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

30. [TocTpoenwue cemeiicTBa Xemi-QyHKINH, CBOOOTHOTO OT KOJITH3HA.

31. YauBepcanabHOE CeMeNUCTBO Xenl-(DyHKIIHMIA: KOHCTPYKIUS U IPUMEHEHHS.

32. be3onacHble MHOTOCTOPOHHME BbIUUCIIEHUS B I10JIy4€CTHON MOAEIH.

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

Kpurepun onennBanus
- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI



- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHO! POTrpaMMBbl TUCITUTUIHHBI U YMEHUE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHUH KOHKPETHBIX 33Jlad, CBOOOIHOE W TPaBUIBHOE O00OCHOBAHWE MPUHSTHIX
peleHui

- oleHKka  «omM4YHO  (8)»  BBICTABIIETCS  CTYJACHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHO! MPOTrpaMMBbl TUCITUTUTHHBI U YMEHUE IPUMEHSTh UX
HA MPaKTHKE MPH PEIICHIUH KOHKPETHBIX 33124, U PaBUIBHOE 000CHOBAHNE TIPUHSATHIX PEIICHUH

- oneHka «xopomro (7)» BBICTABISETCS CTYIEHTY, €CIH OH TBEPAO 3HAET MarepHas, TPaMOTHO U IO
CYIIIECTBY M3JIaraeT ero, yMeeT MPUMEHATh MOJTy4YeHHbIe 3HAHUS Ha MPAKTHKE, HO JOIYCKAET B OTBETE
WJIU B PEIICHUH 33/1a4 HEKOTOPhIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JlaraeT ero, yMeeT NMPHUMEHSTHh IOJYYCHHbIE 3HAHWS HA TPAKTHKE, HO JIOIYCKAeT B OTBETE WM B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «XOpomIo (5)» BBICTABISAETCS CTYACHTY, €CIIA OH 3HAeT MaTepual, W 1O CYNIECTBY H3jaraet
€ro, yMeeT NMPUMEHSTh MOIy4YeHHbIE 3HAHWS Ha MPAKTHKE, HO JOMYyCKaeT B OTBETE WIIM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOUHOCTH,

- OIICHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJOCTAaTOYHO NpPaBUIIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSTHIA,
HapyIICHUS JIOTUYECKOW TOCIIEI0BATEILHOCTH B U3JIOKEHUH MPOTPAMMHOTO Marepuaia, HO IPU 3TOM
OH BIQJeeT OCHOBHBIMH pazieiiaMu Y4eOHOW mporpaMMbl, HEOOXOAMMBIMH ISl JallbHEHIIEro
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIC 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;

- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapakTep 3HAHWH, HEIOCTATOYHO NPABHUILHBIE (HOPMYIUPOBKH Oa30BBIX MOHSTHIA,
HapyUIeHHs JIOTUYECKON MOCIEeN0BATEIFHOCTH B M3JIOKEHUH MPOTPaMMHOTO MaTrepuaia, HO MPU 3TOM
OH BIlajzeeT (parMeHTapHO OCHOBHBIMU pa3jiellaMu Y4YeOHOW NpOrpaMMbl, HEOOXOMUMBIMH IS
JalbHeiIero oO0yueHuss U MOXXET IMPHUMEHSTh IONyYeHHbIe 3HaHWS 10 00pasily B CTaHJIAPTHOH
CUTYyaIluH;

- OILIGHKA «HEYIOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYACHTY, KOTOPHI HE 3HaeT OOJbIIeH JacTu
OCHOBHOTO COJICPKaHUSl y4eOHOW TpOrpaMMbl JUCIHIUIMHBI, JOMYCKaeT TrpyOble OIUOKH B
(hopMynmupOBKaxX OCHOBHBIX IMOHSATUH AUCIHUILIUHBI U HE YMEET UCIIOIB30BaTh MOTYYSHHBIC 3HAHUS [IPU
pEIIeHNH TUTIOBBIX MPAaKTUYECKHUX 3a]a4

- OIICHKa «HEYJOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYITHPOBOK
OCHOBHBIX TOHSTUHN TUCIUTIINHBL.

5. MeTonuueckne MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mpoBenenus auddepeHIMpPOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJb30BaThCs
IpOrpaMMOl TUCIUTUTAHEI.



