degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Teopernueckas kpunrorpadus
10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: PagnorexHuka 1 KOMIBIOTEPHBIE TEXHOJIOTUU

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadeapa CHCTEMHOTO MPOTPAaMMHUPOBAHUS

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

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

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: H.II. BapHoBckuii

[Iporpamma obcyxieHa Ha 3acefjanuu Kadeapsl ccTeMHOro nporpaMmMupoBanust 15.05.2020



AHHOTANMA
HavanpHble JeKIMM TPENCTAaBISAIOT coOOW BBeneHHe B Kpunrtorpaduioo. CTYISHTBI 3HAKOMSTCS C TpPEMs
3ajayaMy Kpunrtorpaguu: KOH(UAEHIMAIbHOCTBIO, LEJIOCTHOCTBIO U HEOTCIICKHBAEMOCTBIO, a TaKXKe C
OCHOBHBIMU TOHSTHAMHU KpHITOrpaduu: Kpuntorpapuyeckuid MpoTOKOJ, KpUNTOrpaduuecKuii IPUMHTHB,
MPOTUBHHUK, aTaKa, yrpo3a, CTOMKOCTH | T.J.
Ha mocnenyrommx JIEKIUSX HM3YYalOTCS KPUNTOCHCTEMBI C  OTKPBITBIM  KIIOYOM Kak TpPHMEp
KpUNTOTpapUUECKUX MPOTOKOJIOB, pEIIAloNINX 3ajJady KoH(pHIeHIHMaTbHOCTH. 3ajada obOecrieueHus
HEJIOCTHOCTH WILTFOCTPHPYETCS POTOKOIAMH IEKTPOHHOU TTOIITHCH.
Kypc 3aBepmiaercss nByMs CHelMalbHBIMH TEMAaMH: MOHATHE JOKA3aTebCTBA C HYJIEBBIM pa3IVaIlIEeHHEM U
MPOTOKOJ DJIEKTPOHHBIX TIUIaTekei. [locienHuii moCTaBisieT NpuUMep pelieHHs 3anadd  O0eCIeueHHs
HEOTCIIC)KUBAEMOCTH.

1. lean u 3apa4n

Henp AucoMnInHBI
O3HAKOMHUTH CTYJCHTOB, CIEHHAIM3UPYIOMINUXCS B 00JacTH NPOrpaMMHUPOBAHUS, C OCHOBHBIMHU
npobjieMaMy, BO3HHUKAIOIIUMU B COBPEMEHHOM TEOPETHYECKOH Kpunrorpaduu, OCHOBHBIMHU
HNOHATHAMHU U KPUOTOTPpahUUeCKUMH NPUMHUTHUBAMH, SBJISIFOLIMMUCS OCHOBON IOCTPOEHHS AOKa3yeMo
CTOMKHMX KPUITOCHCTEM U IIPOTOKOJIOB.

33]13‘[1/[ JAUCHUIIINHBI

OcHOBHOE BHMMaHHE B Kypce YIENSeTCsl MaTeMaTH4eCKN CTPOTUM ONPEIeIEHHSIM OCHOBHBIX IMOHATHH
COBPEMEHHOW TEOpETHYEeCKOW KpUNTOrpaduu ¥ JOKA3aTeIbCTBaM CTOMKOCTH Pa3IMYHBIX THUIIOB
KPHUIITOCUCTEM M KPHUIITOrpapUIeCKUX MPOTOKOJIOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHME KOMIIETEHIINH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTHH U BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

MPOrpaMMHBIE CPEJICTBA MPH PellicHUH 337a4  |ob0iactu (cdepe) npodeccHoHaNBHOMN NesITeThHOCTH
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh [MK-3.1 3naer npuHIHMIILEI PabOTHI M JHANa3oHbl pabounx
noaxozsiee 000pyI0BaHHEe, HHCTPYMEHTBI M |[TapaMETPOB HCIIOIB3YEMOT0 HayYHOTO 000Py/I0BaHUS
METO/Ibl HCCIICIOBAHUM [T peIlieHHs 3a/1a4 B
n30paHHON MTPEIMETHOM 00JIacTH

[1K-4 CriocoGeH KpUTHYECKH OLIEHUBATh [1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
IIPUMEHUMOCTD UCII0JIb3YEMbIX METOIUK U JUISL COOTBETCTBYIOIECH MpodeccnoHanbHON 001acTH
METOOB

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILUINHE (MOYJII0)

B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYaOINeCst JOJDKHBI

3HATh:
[l ¢yHnaMeHTanbHBIC TOHSATHS, TEOPHH COBPEMEHHOTO CHCTEMHOTO IPOrPaMMHUPOBAHUS;
[l kpunrorpaduyeckue NPOTOKOIBI - IIPUKJIAHbIC U IPUMUTHBHEIC;
[} kpunrorpapuueCcKu CTOWKUE TeHEPATOPBI IICEBAOCITYYaHBIX ITOCIIEI0BATEILHOCTEH.

YMETh:
0 pa3pabarbiBaTh, OOOCHOBBIBATh W PEAJIM30BBIBATH HOBBIE METOABI W  AITOPHUTMBI
MAaIIMHHO-HE3aBUCUMON ONTUMU3AIINH IIPOTPaMM;
[0  xpunrorpadpudeckue xdui-pyHknuu. OmnpeseneHusl ceMeicTBa OIHOCTOPOHHUX XAI-QYHKIMNA H
ceMeicTBa (QYHKIHHI C TPYIHO OOHAPYKUMBIMH KOJUTH3HSIMU;
[l IpUMEHSTh KOMIHMJISTOPHBIC METOIbI M KOMIHJISITOPHBIC CPEAbl Ul pelIeHHs 3axad oOpaTHOM
WH)KCHEPHH, 3alIUTHI IPOTPaMMHOTO Kozia, 00HapykeHHs Ae(eKTOB B IMporpaMmax u Jp.

BIIAJICTh!



[/ OCHOBHBIMH ITpO0OIEMaMH1, BOZHUKAIONIIMMHU B COBPEMEHHON TEOPETHUECKON Kpunrorpapum;

O OCHOBHBIMU TOHSTHAMHA M KPHUNTOrpahUIECKUMH HPUMUTHBAMH, SIBISIOMIMMUCS OCHOBOM
[OCTPOEHHUS JOKA3yeMO CTOMKHUX KPUIITOCUCTEM U IIPOTOKOJIOB;

[J HaBBIKAMH CaMOCTOSITENIbHOU paboThl B IHTEpHETE.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAM Y4E€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Beenenue. IlpenMer maremaruueckoiu 5 5 7
KpUnTOorpagpu.
Knacc P/poly. Teopema 00
9KBHUBAJICHTHOCTH JBYX OIpeAeICHUN
) 3G GEKTUBHOTO aNTropuTMa: 4epe3 Kiacc 5 5 7
P/poly wu u4epe3 cemelcTBO cxem
MOTMHOMHAIILHOTO pa3Mepa. Biiokenue
kiacca BPP B xiacc P/poly.
[MocTpoenne reHeparopa
MICEBAOCTYyYaHBIX
3 [OCJIEA0BATEIbHOCTEN HCXOs u3 5 5 7
MPOU3BOJILHON OJHOCTOPOHHEH
MepecTaHOBKH.
JlokazaTenbCTBO CYIIECTBOBAHMUSI
CTOMKOWM MOTOKOBOM KPUNTOCUCTEMBI C
4 CEKPETHBIM KJIFOUYOM B TIPEANOIOKCHUN 5 5 3
CYLLIECTBOBaHHUS re’eparopa
[ICEBAOCIYYaHbIX
MOCJIEI0BATEIbHOCTEH.
Cxemsbl anekTpoHHOU nonmnucu. [lonsrue
5 00 ayTeHTU(DUKALTTH COOOIICHU. 5 5 ]
Omnpenenenne  cXeMbl  DIEKTPOHHOMN
MOJIHCH.
[IpoTokoss WHTEPAKTUBHOT'O
JI0Ka3aTeNIbCTBA c HYJIEBBIM
6 pasmiamenueM. [loHsTHE HHTEpaKTUBHON 5 5 ]
napel MamuH Tetopunra. OnpenencHue
MPOTOKOJIA MHTEPAKTHUBHOTO
JIOKa3aTeNIbCTBA JUTS S3bIKA.
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

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

1. Beegenue. [Ipenmer maTtemaTnueckoid Kpunrorpaduu.




Kpunrorpaguyeckne mpoTOKOABl - NpPUKIAgHBIE M NpUMUTHBHBIE. Kpunrorpaduueckue
npuMuTUBEl.  Mogens  npotuBHUKA.  CTOHKOCTP  KpUOTOTpaQUUECKUX  MPOTOKOJIOB U
KpUNTOTpaQUUECKUX  NPUMHUTHBOB. Tpu  3agaum  kpunrorpadum -  obecrieueHue
KOH(HMIEHINATBHOCTH, LEIOCTHOCTH, HEOTCIICKUBAEMOCTH.

DneMeHThl TEOPHH CIOXKHOCTH BblumcieHuil. BepostHocTtHas mammua Teiopunra. Kmaccet BPP u
RP. PanpomMusupoBaHHbIE BBIYMCICHUS 3a IMOJMHOMHAIBHOE B cpenHeM Bpemsa. Dopmaiu3aius
NOHATHA 3()(YEKTUBHOTO AITOPUTMA B OTHOPOTHON U HEOTHOPOTHON MOJIEIISIX BBIYHUCIICHHH.

2. Knacc P/poly. Teopema 00 3KBMBaJEHTHOCTH ABYX ompeneneHuil 3()(EKTUBHOTO anropurMa:
yepes kiacc P/poly u yepes cemelicTBO cxeM MOJMHOMHAILHOTO pa3Mmepa. Brnoxenue kinacca BPP B
kiacc P/poly.

Onnoctroponaue ¢yHkuuu. OmnpeeneHusi CUIBHON U cnaboii omHocTopoHHUX (yHKIMHA. Teopema
Slo 00 SKBUBaJCHTHOCTH MPEANOJIOKEHUH O CYLIECTBOBAHHM CHJIBHBIX M CJIA0BIX OJHOCTOPOHHHUX
(dyHKIUH.

[Monsatue tpymHoro mnpeamkara QyHkiuu. Teopema lompapaiixa-JleBuHa O CyIIECTBOBaHUU Y
OJHOCTOPOHHEH (PyHKIIMH TPYAHOTO MpPEeIUKaTa.

Kpunrorpadguueckn croiikue TeHepaTopbl IICEBIOCIyYalHBIX NochenoBarenbHocTel. [lonstue
BBIYMCIIUTENBHON HEOTIIMYMMOCTH CEMENUCTB PaCIpPEEICHUN BEPOSITHOCTEN.

JIBa ompeneneHus reHepaTopa MCEeBAOCIYYalHBIX MOCIIEAOBATENBHOCTEN: YEPE3 HEOTIIMUUMOCTD OT
PaBHOMEPHO pacIpeleNIeHHbIX MTOCIIeI0BAaTEIbHOCTEH 1 Yepe3 TecT cienyromero oura. Teopema o
00 3KBUBAJICHTHOCTH 3TUX OIPEIEICHUH.

3. TlocTpoeHue reHeparopa ICEBIOCITYyYAHHBIX IOCIIEAOBATEILHOCTEH HCXOIS M3 TPOU3BOJIBHOM
OZIHOCTOPOHHEN MepPeCTaHOBKH.

Teopema Xoctama u np. (06e3 noka3zarenbcTBa) O HEOOXOOAMMOM U JOCTaTOYHOM YCJIOBHHU
CYILIECTBOBaHMS TEHEPATOPOB IICEBIOCIYYalHBIX MOCIIEJ0BATEIbHOCTEH.

KpI/IHTOCI/ICTGMLI C CCKPCTHBIM KJIFOYOM. bokxoBEBIE U ITOTOKOBBIC KpPUINITOCUCTCMBI.

Artaku Ha KpUIITOCUCTECMBI U YT'PO3bI 0e30macHOCTH KPHUIITOCUCTCM. OHpCI[eJ'ICHI/Ie CTOMKOCTH
KPUNITOCUCTEMBI.

4. Jloka3aTenbCTBO CYIIECTBOBAHUS CTOWKOM MOTOKOBOM KPHUITOCHUCTEMBI C CEKPETHBIM KIIIOUOM B
MIPENTIONIOKEHUH CYIIIECTBOBAHMSI T€HEPATOpa MCEBAOCIYYalHBIX OCIEA0BATEIBHOCTEN.

I'eneparopsl mceBmoCiydaHbIX (YHKIMHA M TCEBAOCIYYalHBIX IMepecTaHOBOK. OrmpeneneHue
reHeparopa TmncepnochnyvyaiiHbpix ¢Qyaknmit. Teopema lompapaiixa W JAp. O CyIIECTBOBAaHUH
TEHEepaToOpOB IICEBAOCIYYaWHBIX (YHKUMHA B NPEANOJIOKEHHH CYIIECTBOBAHUS TE€HEPAaTOPOB
NICEBJOCIYYalHBIX MTOCIEI0BATEILHOCTEN.

Omnpenenenne reHepaTopa OOpaTHMBIX IICEBAOCITy4YailHBIX mepecTaHOBOK. IIpeoOpazoBanue
Qaiicrens. Teopema Jlyom m Pakodda (6e3 mokazarenbcTBa) O HEOOXOAWMOM M JJOCTATOYHOM
YCIJIOBHH CYILIECTBOBAHUS OOPATUMBIX IICEBAOCTYYaHBIX NEPECTAHOBOK.

[locTpoenne pmokazyeMo CTOWKHMX  OJIOKOBBIX  KPHITOCHCTEM HCXOIS M3  TEHEpaTopoB
TICEBIOCITYYalHBIX (PYHKIUI WM TEHEPATOPOB TICEBIOCITYIaliHBIX IEPECTAHOBOK.

5. Cxembl 3nekTpoHHOM nmoanucu. [Tonstre 06 ayreHTHdUKauu cooOmeHnin. OnpeneneHne cXeMbl
UIEKTPOHHON MOJIUCH.

ApOutpaxx. ATaku Ha CXeMbI JICKTPOHHOH TOIMCH H YTPO3bl HX 0€30MaCHOCTH.

OmpeneneHne CTOWKOCTH JUIsl CXeMBI 3JIeKTpOHHOI moanucu. Cxema Jlammopra.
Kpunrorpaduyeckue xom-gyHknun. OmnpeneneHus: ceMeiicTBa OIXHOCTOPOHHUX XOUI-QYHKIHHA U
ceMmeiicTBa (QYHKIUI ¢ TpymHO OOHapyXMMbIMH Koimm3usimMu. Teopema Haopa m FOura: ecnm
CYIIECTBYIOT OJHOCTOPOHHHE IIE€PECTAaHOBKM, TO CYHIECTBYIOT CEMeicTBa OIHOCTOPOHHHX
XOI-(DyHKIIHH.

[Tpumenenne xoul-QyHKIUA K TpeoOpa3oBaHUIO OJHOPA30BOWM CXEMBI DJICKTPOHHOM MOAIMUCH B
MHoOropazoByr. Teopema Pommens (6e3 mokazarenbcTBa) 0 HEOOXOAMMOM M JIOCTATOYHOM YCIIOBHH
CYILIECTBOBAHHMS CTOMKHX CXEM JJICKTPOHHOM TTOJIIHCH.



6. IIpoTokonbl HMHTEPAaKTUBHOIO JIOKA3aTeNbCTBA C HYJEBBIM pasmiamieHneM. IlossTue
HMHTEepaKTUBHOMN napel MaliuH ThtopuHra. OnpenenaeHne NpoToKoJia MHTEPAKTUBHOIO JJOKa3aTe/IbCTBA
JUTA SI3bIKA.

CBOIICTBO HYJIEBOTO pa3mIallCHHs: BBIYMCIUTEIBHOE, CTaTUCTHYecKoe, abcomoTHoe. IIpoTokon
JI0Ka3aTeNIbCTBA ¢ a0CONIOTHO HYJIEBBIM pasmianieaneM st si3pika U3OMOPOU3M I'PADOB.
[Ipotokon mpussizku k Outy. [lonsite 6106a. Teopema lonbapaiixa u ap. (Maes AOKa3aTeIbCTBA) O
CYLIECTBOBaHUM IIPOTOKOJIOB JI0KAa3aTeIbCTBa C HYJIEBbIM Pa3lIalllEHUEM AJIs BCEX SI3BIKOB U3 Kjlacca
NP. [loHsiTHE HHTEPAKTUBHON ayTCHTU(UKALIIH.

Kpunrocucrems! ¢ OTKpbITHIM Kit04oM. OmipeienieHne KPUITOCHCTEMBI C OTKPBITHIM KITFOUOM. ATaKH
U YIpO3bl Il KPUIITOCUCTEM C OTKPBITBIM KIIFOUOM.

Omnpenenenne ¢yHKuuM ¢ cekpetoM. Kpunrocucrema Pabuna. [loka3arenbcTBO CTOHKOCTH
Kpunrtocucremsl PaOuHa B MPEANoNoKEHUHM BBIYMCIUTENBHON TPYAHOCTH 3a1add (haKTOpu3aIuu
LEJIBIX YHCEIL.

[lonsarue HeorcnexxuBaeMocTr. CUCTEMBI AJIEKTPOHHBIX IIATEXEH. DIEKTPOHHAS MOHETA.

CxeMa 3JIeKTPOHHOM MOAIMCH BCIICIYIO.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

HeobxonumMoe o6opynoBaHue /ISt JICKIHNA U MPAKTHUECKUX 3aHIATUN: KOMIBIOTED U MYJIBTUMETHIHOE
o0opynoBaHue (MPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Van Tilborg H.C.A., Jajodia S., Encyclopedia of Cryptography and Security - Springer, 2011,
2. ®omuueB B. M. Mertozbl TucKpeTHOW MaTeMaTuky U kpunroioruu. — M.: Tnanor-MHU®U, 2010,
3. Goldreich O., Foundations of Cryptography. Basic Applications, Cambridge university press, 2004,

JlononHuTenbHAs TUTEpaTypa
1. Andepos A.IL., 3y6oB A.1O., Ky3zemun A.C., Uepemymkua A.B. OcHoBsl kpunrorpaduu. — M.:
I'enmmoc APB, 2001.
2. Katz J., Lindell Y., Introduction to Modern Cryptography: Principles and Protocols - Chapman and
Hall/CRC, 2007
3. Wenbo Mao, Modern Cryptography: Theory and Practice — M.: M3narensckuii gom "Bunbsmc",
2005,

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

http://www.thefreecountry.com/programming/compilerconstruction.shtml, http://llvm.org/,
http://gcc.gnu.org/, http://suif.stanford.edu/suif/suif2/,

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[IporpammHOe obecriedeHre u MHGOOPMAITMOHHBIE TEXHOJIIOTUH HE TPEOYIOTCS.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, JOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHOMBI, aJITOPUTMBI.



VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpENHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  W3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJTOTOBKY K AK3aMEHY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

BaxHo 10oOuThCA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPYIHCHUU HW3Y4YCHHsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT oOpamaTbcs 3a KOHCYNIBTALMSMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa CHCTEMHOTO MPOTPAaMMHUPOBAHUS

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

PaszpatGoTunk: H.II. BapHoBckuit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH U BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 33ja4  |o0iactu (cdepe) npodeccHoHaNBHON NesITeThHOCTH
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh [MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx
noaxozsiee 000py10BaHHEe, HHCTPYMEHTBI M |[TapaMETPOB HCIIOIB3YEMOT0 HayYHOTO 000py/I0BaHUS
METO/Ibl HCCIICIOBAHUM [T peIlieHHs 3a/1a4 B
n30paHHON MTPEIMETHOM 00JIacTH

[1K-4 CriocoOeH KpUTHYECKH OLIEHUBATh [1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
[IPUMEHUMOCTD UCII0JIb3YEMbIX METOIUK U IUISL COOTBETCTBYIOIECH MpodeccnoHaIbHON 001acTH
METOOB

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyuenus aucuuiuinHbl « Teopetndeckas kpunrorpadusd» oO0ydJaronuics T0HKEeH:

3HATb:

[l ¢yHnaMeHTanbHBIC TOHSATHS, TEOPHH COBPEMEHHOTO CHCTEMHOTO IPOTPaMMHUPOBAHUS;
[l xpunrorpapuuecKue MpoTOKOJIbI - IPUKIATHBIE U IPUMUTHBHBIC;
[} kpunrorpauueCcKu CTOHKUE TeHEPATOPBI TICEBAOCITYYaHBIX MTOCIIEI0BATEILHOCTEH.

yMeThb:
0 pa3pabaTbiBaTh, OOOCHOBBIBATH U  PEAJN30BHIBATH HOBBIE METOAbl M AJTOPUTMBI
MAaIIMHHO-HE3aBHCUMON ONTUMU3AIINH IIPOTPaMM;
[0 xpunrorpadpudeckue xdui-pyHknuu. OmnpeseneHusl ceMeicTBa OIHOCTOPOHHUX XAI-QYHKIMNA H
ceMeicTBa (YHKIMHI C TPYIHO OOHAPYKUMBIMH KOJUTH3HSIMU;
[l TIpUMEHATh KOMIMJISTOPHBIE METOIbl M KOMIWJIATOPHBIE CpeIbl AJIS pEeIICHHs 3ajad oOpaTHOU
WH)KCHEPHH, 3alIUThI IPOTPaMMHOTO Kozia, 00HapykeHHs Ae(eKTOB B porpaMmax u Jp.

BJIA/IETh:
] OCHOBHBIMH IPOOIEMaMH, BOZHUKAIOIIMMHU B COBPEMEHHON TEOPETUIECKON Kpunrorpadum;
0 OCHOBHBIMU IOHATHSIMH W KPHUNTOTpapUUECKUMU IPUMHUTHBAMM, SBISIOLIMMUCS OCHOBOM
MOCTPOCHHUS JIOKa3yeMO CTOHKUX KPUNTOCHCTEM U IPOTOKOJIOB;
[J HaBBIKAMHU CaMOCTOSITeNILHOU paboThl B HTEpHETE.

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

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. CroiikocTh Kpunrorpapuueckux MpPOTOKOJIOB M KpHUNTOrpaguyecKux NPUMHUTHUBOB. Tpu 3amaum
Kpunrorpaguu - odecrnedeHne KOHPUIESHINATBHOCTH, LIEJI0CTHOCTH, HEOTCIIC)KUBAEMOCTH.

2. DieMeHTHl TeOpUHU CIOKHOCTH BbluucieHuil. BepostHocTHas mammuaa Teiopunra. Kmaccert BPP u
RP. Pannomu3upoBaHHBIC BBIYMCICHUS 3a IOJIMHOMHAJIbHOE B cpeqHeM Bpems. Dopmanmszanus
NOHATHA 3P (YEKTUBHOTO AITOPUTMA B OTHOPOTHON U HEOTHOPOIHON MOJIEIISIX BBIYHUCIICHHH.

3. Knacc P/poly. Teopema 00 3KBUBaJIGHTHOCTH JIBYX ompeaeieHui 3(peKTUBHOro anropurMa: uepes
knacc P/poly u depe3 cemeicTBO cxeM MOJIMHOMHAILHOTO pa3Mepa. Biokenue kmacca BPP B kmacc
P/poly.

4. OmgHocroponnue (yHkuu. OnpenencHus CHILHONH W c1aboil omHOCTOpOoHHUX (yHKIuH. Teopema
Slo 00 SKBHBaJCHTHOCTH MPEANOJIOKEHUH O CYLUIECTBOBAHMM CHJIBHBIX M CJIA0BIX OJHOCTOPOHHUX
GyHKIUH.



5. Tonsarue TpymHoro mnpemukara ¢ynkiuu. Teopema lonbrapaiixa-JleBuHa O CyIIECTBOBaHWUHU Y
OJHOCTOPOHHEH (PyHKIIMH TPYAHOTO MpEIUKaTa.

6. Kpunrorpaduuecku croiikue reHepaTrophl ICEBAOCIYYalHBIX MocieaoBarenbHocTei. [lonsTue
BBIYMCIIUTENBHON HEOTIIMYMMOCTH CEMENUCTB paCIpPEEIEHUN BEPOSITHOCTEN.

7. JlBa ompeneneHus reHepaTopa MCeBA0CIyYalHbIX MMOCIEA0BaTeIbHOCTEH: Yepe3 HEOTIIMYUMOCTD OT
PaBHOMEPHO pacIipeAeIeHHBIX MTOCIeI0BaTeIbHOCTEN 1 Yepe3 TecT cienyroniero 6ura. Teopema Slo 06
9KBUBAJICHTHOCTH ATHX ONPEACICHHMA.

8. Tloctpoenmne reHeparopa ICEBAOCTyYaWHBIX MOCIEAOBATEILHOCTENH MCXOAd U3 TPOU3BOIBHON
OIJHOCTOPOHHEH mepecTaHoBKU. Teopema Xocrama u ap. (6e3 JoKas3aresbcTBa) O HEOOXOAWMOM H
JIOCTATOYHOM YCJIOBUU CYII€CTBOBaHMS I'€HEPATOPOB IICEBIOCIIyYaiHbIX [10CIIEA0BATEIbHOCTEH.

9. KpunrocucreMsl ¢ CEKpETHBIM KIIF0UOM. bilOKOBBIE U IOTOKOBbIE KPUIITOCUCTEMBI.

10. ATaku Ha KPUNTOCHUCTEMBI W YIpo3bl Oe3omacHocTH KpunrocucteM. OmpeneneHne CTOWKOCTH
KPUITOCUCTEMBI.

11. Jloka3zaTenbCcTBO CYIIECTBOBAHUS CTOWKON MOTOKOBOM KPHUITOCHCTEMBI C CEKPETHBIM KIIOYOM B
IIPEIIION0KEHUH CYLIECTBOBAHUS I€HEpaTopa IICEBJOCIYYaiHbIX I0CIE10BaTEIbHOCTEM.

12. Teneparopbl IceBAOCTYYalHBIX (QYHKIUH M TCEBAOCITYYalHBIX IepecTaHoBoK. OmpesenecHue
reHeparopa InceBuociayyainsix GyHkuuil. Teopema lonpapaiixa u Ap. 0 CylIeCTBOBAHUM I€HEPATOPOB
NICeBIOCTyYalHbIX (YHKIMH B TPEINON0KEHNH CYIIECTBOBAHHUS TEHEPATOPOB IICEBAOCITYYalHBIX
MIOCJEI0BATEIbHOCTEM.

13. Ompenenenue rTeHeparopa OOpaTUMBIX ICEBAOCIYYalHBIX IepecTaHOBOK. [IpeoOpazoBaHue
Qaiicrensa. Teopema Jlyou u Pakodda (6e3 qokaszarenbcTBa) 0 HEOOXOAUMOM U JJOCTaTOYHOM YCIOBUH
CYILECTBOBaHMS OOPaTUMBIX IICEBOCITyYaiiHbIX IIEPECTAaHOBOK.

14. TIlocTpoeHue [0Ka3yeMO CTOMKHMX OJOKOBBIX KPHUOTOCHCTEM HCXOIsl M3 T€HEepaTropoB
MICEBAOCITYYalHBIX (PYHKIUI WM T€HEPaTOPOB MCEBAOCIYYaiHBIX IEPECTAHOBOK.

15. Cxewmsl anexkrponHoi noanucu. [lonstue 06 ayrentudukanuu coodmennii. OnpeneneHne cxembl
3IEKTPOHHOU MOANMCH.

16. Apbutpaxk. ATaku Ha CXeMbI JIEKTPOHHOH MOJIITUCH U YIPO3bI X OE30MACHOCTH.

17. Onpenenenne CTOUKOCTH 711 CXEMBI AJIEKTpOHHOU moanucu. Cxema Jlammopra.

18. Kpunrorpaduueckue x3m-QpyHKiun. OnpenercHus ceMelicTBa 0OJHOCTOPOHHUX XAUI-QDYHKIUN |
cemeiicTBa (QYHKIUI C TpPyIHO OOHApyKUMBIMH Koumm3usmu. Teopema Haopa u lOnra: ecnm
CYLIECTBYIOT ~OJHOCTOPOHHHE II€PECTAHOBKH, TO CYLIECTBYIOT CEMEHCTBA OJHOCTOPOHHUX
XoUI-(DyHKIMH.

19. Tlpumenenne x3m-QyHKIMHA K TpeoOpa30BaHUIO OHOPA30BOM CXEMbI JICKTPOHHOW IMOMIMUCH B
MHOTOpa3oByr0. Teopema Pommens (0e3 mokaszarenbcTBa) 0 HEOOXOJUMOM M JIOCTATOYHOM YCIIOBUU
CYILLIECTBOBAHUS CTOMKHUX CXEM 3JIEKTPOHHOU HOIIMUCH.

20. [IIporokonbl HMHTEPAKTHBHOTO JIOKAa3aTelbCcTBA C HYNEBBIM pasmiameHueM. [lonsrue
HWHTEpaKTUBHON napbl ManH ThtopuHra. OnpezeneHue NpoTOKoIa UHTEPAKTUBHOIO J10Ka3aTelbCcTBa
JUTA SI3bIKA.

21. CBOHCTBO HYJEBOTO pa3MIallieHHs: BBIYUCIUTENBHOE, cTaTHCTH4eckoe, abcomoTHoe. [IpoTokon
JI0Ka3aTeNIbCTBA ¢ a0CONIOTHO HYJIEBBIM pasmianieaneM st si3pika U3OMOPOU3M I'PADOB.

22. Ilporokon npussizku Kk Outy. Ilonstie 6no6a. Teopema l'onpapaiixa u ap. (uaest 10Ka3aTeabCTBA) O
CYLIECTBOBAaHUM IIPOTOKOJIOB JOKA3aTebCTBA C HYJIEBbIM pa3[IallieHUMEM JUI BCEX SI3bIKOB M3 Kjacca
NP. [loHsiTHE MHTEPAKTUBHON ayTCHTU(UKALIIH.

23. Kpunrtocuctembl ¢ OTKPBITBIM KiIro4oM. OrmpenesieHue KPUNTOCHUCTEMBI C OTKPBITHIM KIIFOUOM.
ATaku U yrpo3sl Uil KpUIITOCUCTEM C OTKPBITBIM KIIFOUOM.

24. Ompenenenne Qyaknuu c¢ cexkpetroM. Kpunrocucrema Pabuwna. Jloka3aTensCcTBO CTOHKOCTH
KpuntocucremMsl PaOuHa B IpPEANOIOKEHUM BBIYMCIMTENBHONH TPYIHOCTH 3ajadud (haKTOpU3aIUU
LEJIBIX YHCEIL.

25. BeposTHOCTHBIE KPUIITOCUCTEMBI C OTKPBITHIM KIIFOUOM U UX CTOMKOCTbD.

26. [lonsTre HeoTcnexNBaeMOCTH. CHCTEMBI 3JIEKTPOHHBIX TUIATEKeH. DIEKTPOHHAS MOHETA.

[TpumepHsbIil nepedeHb OUIETOB:
Bbusner Nel.

1. Kpuntorpaduuecku cToiiKkHe TeHEepaTophl ICEBAOCIYYalHBIX MocieaoBarenbHocTei. [lonsTue
BBIYMCIIUTENBHON HEOTIIMYMMOCTH CEMENUCTB PaCIPEEIECHUN BEPOSITHOCTEN.

2. KpunrocucreMsl ¢ CEKpeTHBIM KJIFOUOM. BIIOKOBBIE U IOTOKOBBIE KPUIITOCUCTEMBI.

Buner Ne2.



1. /IBa ompezeneHus: reHepaTopa MCeBIOCTYYaliHbIX TOCICA0BATEIILHOCTEH: Yepe3 HEOTIIMYMMOCTb OT
PaBHOMEPHO pacIipeAeIeHHBIX MTOCIeI0BAaTeIbHOCTEN 1 Yepe3 TecT cienyroniero 6ura. Teopema Slo 06
HKBUBAJICHTHOCTH ITHX OTPEICIICHHN.

2. Ataku Ha KPHUITOCHCTEMBI M YIpo3bl O€30MacHOCTH KpunrocucTeM. OnpeneneHHe CTOWKOCTH
KPHUIITOCHCTEMBI.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.
Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Onenka ommmyHO § OamioB - BBICTaBIIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xoporio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJydYCHHbIC 3HAHUS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
Onenka ynoBIeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKON MOCTIEeI0BATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
OneHka yaoOBIETBOpUTENbHO 3 Oayia - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH II0CIEe0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHOW porpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIero o0ydeHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCS CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKax OCHOBHBIX NPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3ajay.

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

Bo Bpems mpoBeneHust dK3aMeHa OOydaroluecs MOTYT IOJIb30BAaThCS MPOTPAMMOM JUCIUILTUHBI, a
TAKXE CIPABOYHOM JIUTEPATYPOM, BEIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIUM.

DK3aMeH OPpOBOAUTCSH IYTEM OpraHu3aliu ClICuaJIbHOIO Opoca, IpoBOAUMOIO B YCTHOI>'I (bopMe.



