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Io mucuurnune «Teopus KpuITOrpaguaeckoro npeodpa3oBaHms TAHHBIX»
Hanpasnenue noarorosku - 01.03.02 «IIpuknagHas MateMaTika 1 HH(POPMaTHKa»
Ipoduis/cniennanusamnus - [pukiagHas MaTemMaTuka 1 HHpOPMATHKA
Kpanuduxkarms BeimyckHuka - 6akanasp

@®opma 00ydeHus - oyHas

Hucruryr, pakynsret - Hedrn, xumun 1 HanoTexHomorni, HaHomaTtepuanos u
HaHOTEXHOJIOTHid

Kagenpa-paspaborunk paGodeii nporpammel - MHTeIIEKTYanbHBIX CHCTEM W
yIpaBieHHs HHPOPMAaLIHOHHBIMH pecypcaMu

Kypc 4, cemectp 7,8

Yacer 3adeTHble
€IUHHULIBI

Jlexiuu 36 1
IIpakTHuecKue 3aHATHSI
JlaboparopHble 3aHsATHS 72 2
KoHTpoib camMocTosTebHOM paboTh
CamocTtosiTensHas pabora 108 3
@opma aTTecTaluy 3a4éT, SK3aMeH 36 1
Bcero 252 7

Kazans, 2019 r.



PaGoyas mnporpamMma cocTaBieHa ¢ yderoM Tpebosanuii DenepaibHOrO
rocy/lapcTBEHHOTO 00pa30BaTeNbHOrO CTaHAapra Bbicmero obpaszosanus (Ne9 ot
10.01.2018) mo wampaBienuto 01.03.02 «IIpuknagHas MaTemMaruka H
HHMOpMaTHKa» HAa OCHOBaHMH y4eOHOTO IIaHa Habopa obydaromuxcs 2019 r.

Pa3pabGoT4nk nporpamMMmei:
JOLIEHT QA A.C. Tutosues
Y

Pa6ogas nmporpamMa paccMoTpeHa u ofo0peHa Ha 3acenanuu kadenpsl UICYUP,
npotokoi ot 1.07. 2019 1. Ne 11

3aB. kadenpoit /V A.Il. KupniyHUKOB

YTBEPXKJEHO %
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/’

Hauanpauk YMLI, noueHt JI.A. KurtaeBa
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1. Henu oceoenusn oucyunaunul
Hensimu ocBoeHust nucuuiuinibl «Teopus kpunrorpadguyeckoro npeodpazoBaHus
JTAHHBIX» SBJISIOTCS

a) (QopMupoBaHME 3HAHUM O METOAAX TMOCTPOCHUS  AITOPUTMOB
KpunrtorpaduuecKkou 3auThl JTaHHBIX,

0) oOyuyeHue crnocodam MPUMEHEHHSI KPUITOCUCTEM C OTKPBITBIM KITHOUOM,

B) PACKPBITHE CYITHOCTH MPOIECCOB, MPOUCXOISAIINX MPU 3aUPPOBAHUU U
pacuinpoBaHUM TaHHBIX.

2. Mecmo Oucuyunaunvt (M0O0yasa) 6  CmMpPyKmype  OCHOBHOIU
o0pazoeamenvHoOll NPOZPAMMBL

HNucnumnuaa «Teopust kpuntorpaduueckoro mnpeoOpa3oBaHUsS JTAHHBIX)
otrHocutcss k yactu OOIl dopmupyemoil ydacTHUKaMu 00pa30BaTEIbHBIX
OTHOLIEHU U Qopmupyert y OakayiaBpoB no HampasieHuto noarotosku 01.03.02
Ha0Op 3HAHUN, YMEHUM, HABBIKOB U KOMIIETCHIIUH.

Jlns ycnemHoro ocBOeHUs IuUCHMIUIMHBL «Teopust kpunrorpadudeckoro
npeoOpa3oBaHusl JaHHBIX» OakamaBp mo HampapieHuto noaroroBku 01.03.02
JIOJDKEH OCBOUTH MaTepHal NPEANICCTBYIONIUX JAUCIUIUINH JIOJDKEH OCBOHUTH
MaTtepuai IpeaneCTBYONUX JUCITUTIINH:

a) MaTeMaTHUYeCKHUI aHaIu3

0) oOras, TMHEHHas U BICIIAs anredpa

B) TEOpHUsI BEPOSTHOCTEN U MaTeMaTHIECKasi CTATUCTHKA

') TEOpUS YUCEIl

1) MaTeMaTH4ecKast JIOTHKa

€) IMCKpeTHas MaTeMaTuKa

Huctumunaa «Teopus kpunrorpaduueckoro mnpeoOpa3oBaHUs JTaHHBIX)
ABIIAETCS TMPEAIIECTBYIONIE W HEOO0XoauMMa i YCIEUIHOTO  YCBOCHHS
MOCTIEYIOIINX JUCIUTUTHH:

a) TeOpHsl MPUHATHSI pEIICHUIN

0) MPOEKTUPOBAHKE 3AIIMUIIEHHBIX TEJICKOMYHUKAIIMOHHBIX CUCTEM

3HaHMA, TIOJNIYYCHHbIE TPU M3YYEHUW JUCHMIUIUHBI MOTYT  OBIThH
UCIIONB30BaHbl TPU  TPOXOKACHUU TPAKTUK U BBIIOJHEHUH  BBIMTYCKHOM
KBATM(PUKAIIMOHHON PabOTHI.

3.  Komnemenuyuu u uHOUKamopwvl O00CHMUMICEHUA KOMHEMEHWUU
odyuatowezocs, popmupyemoie 6 pe3yiomame 0C60CHUA OUCUUNTUHDL

[IK-5 - Cmnoco0GeH HCMOIb30BaTh COBPEMEHHBIE METOIBI pa3pabOTKU U
peanu3anuu KOHKPETHBIX AITOPUTMOB MAaTEMaTUYECKUX MOJIeeil Ha 0a3e S3BIKOB
MPOrpaMMUPOBAHUS U MMAKETOB MPUKIIAHBIX MPOrPaAMM MOAEIUPOBAHUS

IIK-5.1 - OoO6mamaer 0a30BBIMH 3HAHUSMH COBPEMCHHBIX METOOB
pa3pabOTKH U pean3alui KOHKPETHBIX aITOPUTMOB MaTeMaTUYECKUX MOJIENel Ha
0a3ze SA3BIKOB MPOTPAMMHUPOBAHMSI W  [AKETOB MPUKIAAHBIX  MPOTPaMM
MOJETUPOBAHUS

[IK-5.2 - VYwmeer wucCmonb30BaTh COBPEMEHHBIE METOABI pa3pabOTKU U
peanu3anuy KOHKPETHBIX AJITOPUTMOB MAaTeMaTUYECKUX MOJIeieil Ha 0a3e sI3bIKOB
MIPOrpaMMUPOBAHUS U MMAKETOB MPUKIIAHBIX MPOrPaMM MOJEIUPOBAHUS

IIK-5.3 - Bmageer HaBBIKAMH HCIIOJIB30BAHHS COBPEMEHHBIX METO0B



pa3pa60TI<H H pcajin3alilii KOHKPETHBIX aJITOPUTMOB MAaTCMATHYCCKHUX MOI[GJICfI Ha
base A3BIKOB nporpaMMHupOBaHUsA 151 IIaKCTOB IMPUKIaIHbIX nporpaMm
MOJCIINPOBAHHUA

B pezynvmame oceoenusn Oucyuniunvl 00yuarOuiuiics 00ax4cen
1) 3naThb:
a) UICTOPHIO Pa3BUTHUS KPUNTOIPAPUUECKON 3aIIUTHI JaHHBIX;
0) METO/bI MOCTPOEHHUSI OCHOBHBIX AT OPUTMOB 3alIM(POBaHUS U paciinPpoBaHUs
JTAHHBIX.
2) YMeTs:
a) pemiaTh 3aJa4d CUHTE3a KpUNTOrpaduyecKuX alrOpUuTMOB 3aIlIUThI TaAHHBIX;
0) npuMeHsATh Kpunrtorpadpuyeckue MeETOAbl MJii TOCTPOSHUS aJIrOPUTMOB
ANEKTPOHHOUN IIU(GPOBOIA MOATUCH.
3) Bnagets:
a) COBPEMEHHbIMM METOJAMHM IOCTPOEHUS CUMMETPUUYHBIX  aJIrOPUTMOB
MU(PpPOBaHUS TAHHBIX;
0) OCHOBHBIMHU METOJaMH MOCTPOEHUSI KPUIITOCUCTEM C OTKPBITHIM KITIOUOM;
B) METOJIaMU MTOCTPOEHUSI O€30MaCHBIX TPOTOKOJIOB MEepeaun JTaHHBIX.



4. Cmpykmypa u cooeprcanue OUCUUNTUHbL
O6m1ast TpyI0EMKOCTh AUCIUIIIMHBI COCTABISACT / 3a4€THBIX €JIMHUII, 252 4aCOB.

Ne Paznen Buabl yuyeoHoii OuneHouHbIe
n/ JAMCHUIJIMHBI padoThI (B yacax) cpeacTBa A
1| NPOBeJAeHUs
? Jlexuuu | Ilpaxtu | Jlabopar | KCP CPC | MPOMEKYTOTHON
2 — OpHbIe arrecTalHu 10
& 3aHATHS | pabOTHI pasaeiiam
1 | Ucropuueckuii 7 3 6 9
OYEepK Pa3BUTHS
Kpunrorpahuu
2 | Maremaruueckue | 7 3 6 9
OCHOBBI
Kpunrorpaduu.
OcHOBHBIE
MOHSITUS
Kkpuntorpaduu
3 | Knaccudukanms 7 3 6 9 KontponbsHas padora
¢ poB 1o
pa3IuYHbIM
MpU3HAKAM
4 | lugpsr 7 3 6 9
MIePECTaHOBKU
5 | HIudpsr 3amMeHbI 7 3 6 9
6 | HIudpsr 7 3 6 9
raMMHPOBAHHUS
7 | HamexHocTb 8 2 4 6 KonTponsHas pabora
mudpoB
8 | biounsre 8 2 4 6
CHCTEMBI
mudpoBaHUs
9 | Ilorounsie 8 2 4 6
CHCTEMBI
mudpoBaHUs
10 | Cucremsl 8 2 4 6 KontponsHas pabora
mppOBaHUS C
OTKPBITBIMH
KITFOYaMu
11 | Uneatndukanus 8 2 4 6
12 | Kpunrorpaduuec | 8 2 4 6
KHe XelI-
(hyHKIIIH
13 | Hudpossie 8 2 4 6
TIOITUCH
14 | IIpoTtokomst 8 2 4 6
pacnpeneneHus
KIIOuen
15 | YmpaBnenue 8 2 4 6 KonTponwsnas padora
KITFOYaMy
HUTOI'O 36 72 108

cDOpMEl aTTCCTalln

3a4er/sk3aMeH (36 4)




5. Cooepircanue neKyuoHHvIX
dbopMupyeMbIX KOMIIETCHIIUN

3aHAMUN no memam

C yKa3zaHUEeM

Ne

Pa3gen aucuunjiInHbI

Yacobl

Tema J1eKIIMOHHOT0
3aHATHHA, KPATKO€
COACPKAHUC

Nuaukaropsl
JOCTHKEeHUS
KOMIIETEeHIINH

Hcropruecknii ouepk pa3BUTHUS
Kpunrorpaduu

PaccmarpuBaercs psig
KOHKPETHBIX IPUMEPOB
MUQPOB ¥ UX IPUMEHEHHUS,
W3BECTHBIX HaUYMHAS

C aHTUYHBIX BPEMEH U 10
COBpPEMEHHOT 0 Meproja
Bpemenu. Kparkas
XapaKTEePUCTHKA paccMart-
pUBaeMbIX MU(PPOB.

I1K-5.1,
[1K-5.2,
[1K-5.3

MaremaTrnueckrue OCHOBEI

kpunrorpadun. OCHOBHBIE TOHSITHSI

Kpunrorpaduu

Omneparuu Haa
MHOXecTBaMu. buHapHbie
OTHOLICHUA HAa MHOXKECTBEC
bunapnsbie onepanuu Ha
MHOYKECTBE.
Anrebpandeckrue CTPYKTYpHI
(Tpynmbl, KONIbLA U T.1.).
Kpunrorpadus. Kondunen-
HaIBLHOCTH. 1[e10CTHOCTE.
AyreHTr(dUKAIHS.
Hudposast nmomucs.
YnpaBieHue CEKpeTHbIMU
kimoyamu. [IpeaBapurensHoe
pacrpesieneHue KIrovei.
Ilepechbinka

Kkimodeit. OTKpeITOE
pacnpocTpaHeHHe KITI04ei.
Cxema pasJielieHus CeKperTa.
WudpacTpykTypa OTKPHITHIX
kimoueit. CepTuhUKATHL.
IleHTpHI cepTHhUKAIIHI.
®opmanbHbIE MOJIEIU

¢ poB.

Momenn OTKpPBITBIX TEKCTOB.
Marematrnyeckue MOIEIN
OTKPBITOTO TEKCTA.
Kpurepuu pacmno-

3HABAHMSI OTKPBITOTO TEKCTA.

I1K-5.1,
[1K-5.2,
[1K-5.3

Knaccudmukarms mmdpos mo
pa3IUYHBIM IPU3HAKAM

MaremaTtHueckast MOIEIb
mmdpa TpoCcTOi 3aMEHBI.
Kaccudukarus mmdpos
3aMEHBI.

[1K-5.1,
I1K-5.2,
I1K-5.3

[udpst nepecTaHOBKU

MapuipyTHsie
MEPECTAHOBKH. DIIEMEHTBI
KPHUIITOAHAIN3A MH(POB
HEpPECTaHOBKHU.

[1K-5.1,
[1K-5.2,
I1K-5.3

[udpst 3ameHbI

[Torounbie mmdps! mpocToi
3aMEHbI. DJIEMEHTHI
KPHUIITOAHAJIN3A TIOTOYHOTO
mrdpa mpocTon

[1K-5.1,
[1K-5.2,
I1K-5.3




3aMeHbl. briounsie mmdpst
MPOCTOW 3aMEHBI.
MHoroangaBuTHbIE NP
3aMeHbl. MHoroanga-
BUTHBIE NIM(PHI 3aMEHBI.

HIudpsr raMMupoBaHus

Tabnu4yHOE TaMMHPOBAHHUE.
O BO3MOXHOCTH
BOCCTaHOBJICHUS
BEPOSATHOCTEN 3HAKOB
TaMMBEL.

BoccranoBieHue TeKCTOB,
3ampOBaHHBIX
HEPABHOBEPOATHOU raMMOi.
IToBTOpHOE HCHIONB-
30BaHUE TaMMBI. JJIEMEHTHI
KpUITOaHaIN3a mdpa
Buxenepa.

Ommbku mudpoBaIbIIMKA.

I1K-5.1,
[1K-5.2,
[1K-5.3

Hapexuocts mmdpos

OHTpoIus ¥ N30BITOYHOCTh
a3blka. PaccrosiHue
€MHCTBEHHOCTH.
CrolikocTh MU POB.
Teopernueckasi CTOMKOCTh
umppos. [Ipakrnyeckas
CTOMKOCTH MIH(POB.
Bormnpockl umutocToiikoctu
umpos. [udper, He
pacrpocTpaHsIomue
VICKaXCHUN.

I1K-5.1,
[1K-5.2,
[1K-5.3

brounsie cuctemsl mudpoBaHus

TIpunHIUIIBI HOCTPOEHUA
OnouHbIX Mg poB. [Tpumeps
0JI0YHBIX MHU(POB —
aMEepUKaHCKUI

CTaHIAPT MG POBAHMS
nmanaeix DES, cranmapt
mmdpoBanus ganabx [OCT
28147-89. Pexu-

MBI HCITOJTE30BAHUS OJOYHBIX
g poB. KomOnHnpoBanme
aJTOPUTMOB OJI0YHOTO

¢ pOBaAHMS.

DNeMEeHTHI KpUTITOAHAIH3a
aJTOPUTMOB OJIOYHOTO
mQpoBaHUS.
Pekomennanuu no
WCTIOJIH30BAHUIO aJITOPUTMOB
0J109HOTO MH(PPOBAHUSI.

[1K-5.1,
I1K-5.2,
I1K-5.3

[Torounsle cucremsl mUGpPOBaHUS

CrHXpOHHU3aUKs TOTOYHBIX
mdpeucteM. [IpuHIunbI
MOCTPOCHUS IIOTOYHBIX
mHQPCUCTEM.

[Ipumepsl MOTOYHBIX
mmdpcucrem —
mmdpcucrema AS,
nmdpcucrema ['uddopna.
JIunHeliHbIe perucTpel CABUTA.
Anroputm bepnekemmna-

[1K-5.1,
[1K-5.2,
I1K-5.3




Meccu.

VYcnoxxHeHue TUHEHHBIX
PEKypPPEHTHBIX
MOCIIEeI0BaTENbHOCTEH.
OUIBTPYIOIINE TEHEPATOPHL.
KomOunupytomue
redeparopsl. Kommnosuiuu
JIMHENHBIX PETUCTPOB
casura. CxeMsbl ¢ JUHAMU-
YeCKUM HM3MEHEHHEM 3aKOHa
pexypcuu. CXeMbl ¢
3JeMEHTaMH MaMsTH.
OneMeHThl KpUIIToaHaIu3a
MOTOYHBIX IHU(DPOB.

10

Cuctembl M POBaHUS C
OTKPBITBIMH KITFOYaMHU

HIudpcucrema RSA.
udpcucrema Dnb-I'amads.
udpcucrema Maxk-Onuca.
udpcucremsr

Ha OCHOBE «ITPOOJIEMBI
PIOK3aKay.

I1K-5.1,
[1K-5.2,
[1K-5.3

11

Wnentuduxamms

DuKCHPOBaHHBIE TAPOJIU
(cmabas uneHTHUhUKAIINS).
IIpaBuna cocraBieHus
napoJseil. YcioxHe-

HUE IIPOLEAYPHI IIPOBEPKUA
naponeil. «IloxconeHusiey
naponu. [laponsHbie Gppassl.
Araku Ha PUKCHPOBAHHBIC
naponu. [TopTopHoe
HCIIOJIB30BaHUE TTapOJICH.
TotanbHEI TIEpEOOP
mapojieii. ATaku ¢ ITOMOIIBI0
cioBaps. JInunsie
UAeHTH(QUKAIMOHHBIE
HoMmepa. OmHOpa30BEIE
TIAPOJIH.

«3ampoc-oTBeT» (CHUIbHAS
UIeHTHUKAINS). «3aIpoc-
OTBET» C UCIOJIH30BAHIEM
CUMMETPHY-

HBIX aJITOPUTMOB
mmdpoBaHms. «3ampoc-
OTBET» C UCIOJIH30BAHIEM
ACUMMETPUYHBIX aJTOPUT-
MOB MU POBAHUSI.
[IpoToKOIBI C HyIEBEIM
pasriamieHueM. ATaku Ha
TIPOTOKOJIBI HICHTHU(DUKAIIH.

IK-5.1,
IK-5.2,
IK-5.3

12

Kpunrorpadhnueckne xem-QyHkunn

DYHKIUH XEITUPOBAHHS H
LEJIOCTHOCTD JAaHHBIX.
KiroueBbie GpyHKIINH
XEIINPOBAHHUSL.
BeckiroueBbie QyHKIIUH
xermpoBanus. LlenocTHOCT
JAHHBIX M ayTeHTH(HUKAIINSL
COOOILIEHHIA.

Bo3MoOxHEIE aTaky Ha

I1K-5.1,
I1K-5.2,
I1K-5.3




(YHKLINU XSIIUPOBaHUSI.

13

Hudpossie nognucu

OO0m1e NoNoKeHHS.
Hudpossle moanucu Ha
OCHOBE IM(PCUCTEM C
OTKPBITHIMH KIIOYaMHU.
Hudposas nognuce Ouata-
[amupa. [udposas
MOANUCH Dab-1"amast.
Opnnopazoskie nudpo-

BbI€ MOJIITHUCH.

IK-5.1,
I1K-5.2,
I1K-5.3

14

IIpoTokonsl pacpeneneHust KIden

Ilepenaua xiroueii ¢
UCIIOJb30BaHUEM
CUMMETPUYHOT O

i poBaHMUSL.
JIByCTOpOHHME NIPOTOKO-
a1, TpexcTopoHHUE
nporokoisl. Ilepenaya
KJIFOUEH C UCIIOJIb30BaHUEM
ACMMETPUYHOTO K-
posanusi. [Ipotokossl 6e3
HCITOJIb30BaHUS ITUGPOBOI
noanucu. [IpoTokoibl ¢
WCIIOJIH30BAHUEM
U(pPOBOI MOJITHCH.
CepTUhUKATBI OTKPBITHIX
Kimoueit. OTKpBITOe
pacrpesieneHue KiIrovei.
IIpenBapurenbHoe
pacrpesieneHue KIrovei.
CxeMmbl IpeaBapUTENLHOTO
pacrpeseneHus Kirouei

B ceTu cBsa3u. Cxembl
pazaeneHus cekperTa.
Croco0bI yCTaHOBIICHHS
KITtouel s KoHpepeHtr-
CBSI3H.

Bo3moxHbIe aTaku Ha
MIPOTOKOJIBI pacIpeeneHus
KITFOYEH.

IK-5.1,
IK-5.2,
I1K-5.3

15

YrpapieHue KirodyaMmu

Ku3HeHHBIN UK KIFOYEH.
VYcenyru, npegocraBisieMble
JIOBEPEHHOM TpeThel
CTOpPOHOM. YcTa-

HOBKa BPEMEHHBIX METOK.
Horapu3zanus undpossix
TTOJITUCEN.

I1K-5.1,
I1K-5.2,
I1K-5.3

6. Codeprrcanue npakmuueckux 3aHAmMuil
He npenycmMoTpeHo yuyeOHBIM IIIaHOM.

7. Cooepoicanue 1a060pamopHvIX 3aHAMULL

Llenpto mpoBemeHMsI JTAOOPATOPHBIX  palbOT  SIBISIETCS  3aKpeIJICHUE
TEOPETUYECKOTO MaTepHalia Ha HAlVISIIHOM TpHMeEpe, a TakKe MPHOOpETCHHE
MPAKTUYECKUX HABBIKOB



Paznen
JTUCIHUIIINHDBI

Yacel

HaumenoBanue
J1abopaTopHOi padoThI

Nuaukaropsl
JOCTHKEeHUS
KOMIIETEHIIHH

Hcropuueckuit
OYepK pa3BUTHUSA
Kpunrorpaduu

PaccmarpuBaercs psig
KOHKPETHBIX TPUMEPOB
MUQPOB U UX IPUMECHEHHUS,
W3BECTHBIX HaUYMHAS

C QaHTUYHBIX BPEMEH U JI0
COBPEMEHHOTI'0 MepHo/a
BpemeHu. Kparkas
XapaKTEePUCTUKA paccMart-
pUBaeMbIX MTU(POB.

I1K-5.1,
[1K-5.2,
[1K-5.3

MaremaTudecKkue
OCHOBEI
Kpunrorpaduu.
OCHOBHBIE OHITHS
Kpunrorpaduu

Omneparuu Hax
MHOXecTBaMu. buHapHbie
OTHOLICHUA HA MHOXKECTBEC
bunapnsbie onepanuu Ha
MHOJKECTBE.
Anrebpandeckrue CTPYKTYpBI
(rpynmel, KOIbLA U T.1.).
Kpunrorpadus. Kondunen-
HaIBLHOCTB. 1[e10CTHOCT.
AyreHTru(dUKAIHSL.
Hudposast momucs.
VYpaBieHue ceKpeTHbIMU
xiouaMu. IlpensapurensHoe
pacripesieneHue KIrovei.
Ilepechbinka

Kkimodeit. OTKpeITOE
pacnpocTpaHeHHe KIII0Yei.
Cxema pasJielieHus CeKperTa.
HHbpacTpyKTypa OTKPBITHIX
kimodeit. CepTuduKaThL.
Lentps! cepruduKarivm.
®opmanbHbIE MOJIEIU

¢ poB.

Momenn OTKpPBITBIX TEKCTOB.
Marematrnyeckue MOIEIN
OTKPBITOTO TEKCTA.
Kpurtepuu pacno-

3HABAHMSI OTKPHITOTO TEKCTA.

I1K-5.1,
[1K-5.2,
[1K-5.3

Knaccudukarms
¢ poB 1o
Pas3INIHBIM
pU3HAKAM

MaremaTtHueckast MOEIb
mmdpa IpoCcTOi 3aMeHBI.
Kaccudukarus mmdpos
3aMEHBI.

I1K-5.1,
I1K-5.2,
I1K-5.3

Mudpst
MIePECTaHOBKU

MapuipyTHsie
NEPECTaHOBKU. DJIEMEHTHI
KPUNITOAHAIN3a MI(PPOB
NEPECTaHOBKHU.

I1K-5.1,
I1K-5.2,
I1K-5.3

[udpst 3ameHbI

[Torounbie mmdps! mpocToi
3aMEHbI. DJIEMEHTHI
KPHUIITOAHAJIN3A TIOTOYHOTO
mmdpa IpocToi

3aMeHbl. biiounsie mmdpst
IPOCTON 3aMEHBI.
MHoroangaBuTHbIe UPPHI
3aMeHbl. MHoroanga-

[1K-5.1,
[1K-5.2,
I1K-5.3




BUTHBIC HII/I(pr)I 3aMCHBI.

udpsr
raMMUPOBaHHS

Tabnu4HOE TaMMHPOBAHHUE.
O BO3MOXXHOCTH
BOCCTaHOBJICHUS
BEPOSITHOCTEH 3HAKOB
TaMMBEL.

BoccranoBieHue TeKCTOB,
3ampOBaHHBIX
HEPABHOBEPOATHOU raMMOi.
IloBTOpHOE HCNONB-
30BaHHE FaMMBI. DJIEMEHTHI
KpUITOaHaM3a mmdpa
Buxenepa.

Ommbku mudpoBaIbIIMKA.

I1K-5.1,
[1K-5.2,
[1K-5.3

Hanexnocts
mmdpoB

OHTpoIus ¥ N30BITOYHOCTh
a3plka. PaccrosiHue
€MHCTBEHHOCTH.
CrolikocTh MU POB.
Teoperuueckasi CTOMKOCTb
umpos. [Ipakrnyeckas
CTOMKOCTH MIH(POB.
Bomnpockl umurocToiikoctu
umpos. [udpsr, He
pacrpocTpaHsomue
HCKaXEHUMN.

I1K-5.1,
[1K-5.2,
[1K-5.3

Bbiounsle cucTeMbl
muppoBaHU

IIpuHLMIIEI TOCTpOEHUS
OnouHbIX M pos. [Tpumeps
0JI0YHBIX MH(POB —
aMEepUKaHCKUI

CTaHIAPT MG POBAHMS
nmauaeix DES, cranmapt
umdposanus naHHex [[OCT
28147-89. Pexu-

MBI HCITOJTE30BaHUS OJIOYHBIX
mmdpoB. KomOnHpoBanme
aJTOPUTMOB OJI0YHOTO

G POBAHHMSL.

DneMeHTHI KpUTITOAHAIH3a
aJTOPUTMOB OJI0YHOTO

¢ POBAHHMSL.
PekomeHnanuu o
WCTIOJIH30BAHUIO aJITOPUTMOB
0JI09HOTO MH(PPOBAHUSI.

[1K-5.1,
I1K-5.2,
I1K-5.3

IToTounsle cucTEMBI
mppoBaHUS

CurHXpOHHU3aUKs TOTOYHBIX
muppeucteM. [IpuHIUnBL
MOCTPOCHUS! IOTOYHBIX
mHAQPCUCTEM.

[Ipumeps! MOTOYHBIX
mmdpcucrem —
mmdpcucrema AS,
mmdpcucrema ['uddopna.
JluneitHble perucTpsl cABUTa.
Anroput™m bepnekemna-
Meccu.

VYcnoxxHeHne TMHEHHBIX
PEKypPPEHTHBIX
MIOCTIEI0BATENBHOCTEM.

I1K-5.1,
I1K-5.2,
I1K-5.3




OunbTpyromye reHepaTophl.
KomOunupytomue
renepatopsl. Kommozunuu
JMHEHHBIX PETUCTPOB
caBura. CxeMmbl C TUHAMU-
YEeCKUM M3MEHEHHEM 3aKOHa
pexypcuu. CXeMbl ¢
JJIEMEHTaMH TIAMSTH.
OneMeHThl KpUIIToaHaIu3a
MOTOYHBIX IU(POB.

10

Cucremsl
mmdpoBaHus ¢
OTKPBITHIMH
KITIOYaMu

udpcucrema RSA.
Hudpcucrema Dnb-I'amads.
HIudpcucrema Maxk-Onuca.
udpcucremsr

Ha OCHOBE «ITPOOJIEMBI
PIOK3aKay.

I1K-5.1,
[1K-5.2,
[1K-5.3

11

Wnentuduxanus

DuKCHpPOBaHHBIE NTAPOJIU
(cnabas nneHTUDUKALINS).
IIpaBuna cocraBieHus
napoJei. Y cioxHe-

HUE IIPOLEAYPHI IIPOBEPKUA
naponeil. «IloxconeHnsiey
naponu. [laponsabie Gppassl.
ATtaku Ha PUKCHPOBAHHBIE
naposu. ITosropHoe
HCIIOJIb30BaHUE MTapOJIeH.
TotanbHEI TIEpEOOP
mapojieii. ATaku ¢ ITOMOIIBIO
cioBaps. JInunsie
UAeHTH(QUKAIMOHHBIE
HoMepa. OHOpa30BEIE
TIAPOJIH.

«3arnpoc-oTBeT» (CHUIbHAS
uaeHTuuKanus). «3amnpoc-
OTBET» C UCIIOJIH30BAHIEM
CUMMETPHY-

HBIX aJITOPUTMOB

g poBaHms. «3ammpoc-
OTBET» C UCIOJIH30BAHIEM
ACUMMETPHUYHBIX aIrOPHT-
MOB I (POBAHHUS.
[IpoToKOIBI C HyIEBEIM
pasriamieHueM. ATaku Ha
TIPOTOKOJIBI HICHTHU(DUKAIIH.

IK-5.1,
IK-5.2,
I1K-5.3

12

Kpunrorpaduueckne
Xem-(pyHKIIAA

OyHKINH XEIPOBAHUS U
IeJIOCTHOCTB JIAHHBIX.
KirroueBsbie ¢pyHKIIIH
XEIINPOBAHUSL
BeckmoueBbie QyHKIUH
xemmpoanus. LlenoctHoCcTh
JAHHBIX M ayTeHTU(UKALIUSI
COOOIIIEHUI.

Bo3morkHbIe aTaku Ha
(YHKIIMN XeIMPOBAHUSL.

I1K-5.1,
I1K-5.2,
I1K-5.3

13

Hudpossie nognucu

OO01Me TTOI0XKEHUS.
Hudposeie monnmucyu Ha
OCHOBE MU(DPCUCTEM C

I1K-5.1,
I1K-5.2,
I1K-5.3




OTKPBITBIMH KJIFOUaMHU.
Hudposas nognuce duata-
[amupa. [udpposas
noanuch Jnb-I"amas.
Onnopazoskie nudpo-

BbI€ MTOJIIHUCH.

14

[IpoToxomst 4 Ilepenaua kmroueit ¢
pacnpeneneHus UCIIOJIb30BaHUEM

KJIIOUEn CUMMETPUYHOT O

i pPOBaHMSL.
JIByCTOpOHHME NIPOTOKO-
abl. TpexcTopoHHUE
nporokoisl. Ilepenaya
KJIFOUEH C UCIIOJIb30BaHUEM
ACUMMETPUYHOTO K-
posanusi. [Ipotokossl 6e3
UCIOJIb30BaHMS IU(POBOIL
noanucu. [IpoTokobl ¢
WCIIOJIH30BaHUEM
U(PPOBOIL TOITHCH.
CepTUhUKATBI OTKPBITHIX
Kimoueit. OTKpBITOe
pacrpesieneHue KIrovei.
IIpensapurensHoe
pacripe/ieneHue KIrovei.
CxeMmbl IpeABapUTENEHOTO
pacripeeneHus Kirovei

B ceTu cBsa3H. CXembl
pazaeneHus cekpera.
Croco0bI yCTaHOBIICHHS
KITrouel st KoHdepeHIr-
CBSI3H.

Bo3moxHbIe aTaku Ha
MIPOTOKOJIBI pacIpeeneHus
KJIFOYEH.

IK-5.1,
IK-5.2,
I1K-5.3

15

YupapneHue 4 JKu3HEHHBIN UK KITFOYEH.
KITF0OYaMHu VYcenyru, npegocTaBiseMbie
JIOBEPEHHOM TpeThe
CTOpOHOH. Ycra-

HOBKa BPEMEHHBIX METOK.
Hotapwuzarus mudpoBeIx
MOJMUCEH.

I1K-5.1,
I1K-5.2,
I1K-5.3

8. Camocmoamenvnan paboma

Tembl, BLIHOCMMbIE HA Yacel ®opma CPC
CaMOCTOSITEIbHYIO
padory

HNuagukaropbl
JOCTHKEHH A
KOMIIETEHIIMH

Ucropuueckuii ouepk 9 IIpopabomka
pa3BUTHs KpUunTorpadpuu meopemuiecKo2o
Mmamepuana

[1K-5.1,
[1K-5.2,
I1K-5.3

MartemaTuyecKkue OCHOBBI 9 IIpopabomxa
kpunrorpadun. OCHOBHBIE MeopemuiecKo2o
MOHATHSI KpUnTorpaduu

[1K-5.1,
[1K-5.2,
I1K-5.3

Knaccupukanus mmgppos mo | 9 Ipopabomxa

I1K-5.1,




Pa3IUYHBIM MPU3HAKAM meopemuyecKozo I1K-5.2,
I1K-5.3

4 | Hludpsl nepecTaHOBKU IIpopabomxka IK-5.1,
meopemu4ecko2o [1K-5.2,

I1K-5.3

5 | ludpsr 3ameHbr Ilpopabomxka IK-5.1,
meopemuieckozo [1K-5.2,

ITK-5.3

6 | ludpsr raMmMupoBaHus Ilpopabomxka IK-5.1,
meopemu4eckKoco HK-5_2,

I1K-5.3

7 | Hagexxuoctpb mmdppos Ilpopabomxka IK-5.1,
meopemuieckozo [1K-5.2,

I1K-5.3

8 | BiiouHbIe CUCTEMEL Ipopabomxka IIK-5.1,
muppoBaHUS meopemuieckozo [1K-5.2,
IK-5.3

9 | IToTo4HBIE CHCTEMBI Ipopabomxa IIK-5.1,
mudpoBaHUs meopemu4eckKoco [1K-5.2,
ITK-5.3

10 | Cucremsl nmdpoBaHusi ¢ Ilpopa6bomxka IK-5.1,
OTKPBITBIMU KIHOYaMU meopemuyecKkoco HK-5_2,
I1K-5.3

11 | Unentnduxanns IIpopabomka IK-5.1,
meopemuiecko2o I1K-5.2,

I1K-5.3

12 | Kpunrrorpadudeckue xer- Ilpopabomxa IIK-5.1,
dhyHKIIHA meopemuueckKoco IK-5.2,
I1K-5.3

13 | ludpossie mommucu Ilpopabomxa IIK-5.1,
meopemuieckozo I1K-5.2,

I1K-5.3

14 | IIpoToKoBI pactpeneacHus Ilpopabomxa IIK-5.1,
KJIrouei meopemuiecko2o I1K-5.2,
I1K-5.3

15 | Ynopapnenue KirodaMu Ilpopabomxa IIK-5.1,
meopemuiecko2o I1K-5.2,

I1K-5.3

9. Hcnonv3oseanue peitmunzo60il cucmemuvl OYeHKU 3HAHUIL

[Ipu omeHke pe3yabTATOB [JEATEILHOCTH OOYYalONIMXCs B  paMKax
mucimiuinabl - «Teopust  kpunTorpaduyeckoro  mpeoOpa3oBaHUs — JaHHBIX)»
WCIIONIb3YETCSl PEUTHMHTOBas cucTeMa. PedTuHTrOBasi oleHka ¢GopMHpyeTcs Ha
OCHOBAHMM TEKyUIEr0 MW IMPOMEXKYTOUYHOTO KOHTPOJA. MakcuManbHOE U
MHUHHMAaJIbHOE KOJWYECTBO OalIOB MO pa3JIMYHBIM BHUAAM Y4eOHOU pabOThI
omucano B «llomoxennn o OaIBHO-PEUTHHTOBOM CHCTEME OIICHKUA 3HAHUI
CTYZIEHTOB M o0ecrneueHus kauectBa yueOHoro npoueccay @I'bOY BO KHUTY.

[Ipy wu3ydyeHuMM yKa3aHHOW JUCHUMIUIMHBI MpeaycMarpuBaeTcs caada 1
KOHTPOJIbHOM paboThl ¢ MaKCHUMalbHbIM KoaudecTBOM OaimnoB 30 B ceapMoM



CEMECTpe U 3 KOHTPOJIbHbIE PabOThl C MAaKCUMAaIbHBIM KOJIMYECTBOM OasioB 10 3a
KQ)KIyI0 B BOCBMOM CEMECTE.

DK3aMeH NMpOBOAMTCS B yCTHOW (opme mo Omneram. OreHKa 3a sK3aMeH
BBICTABJISIETCS 110 MATUOAJIILHOM IIKaJle, 3aTeM YMHOXaeTcs Ha 8. B pe3ynbrarte 3a
HK3aMEH CTYACHT MOXXET MOJIyYUTh MaKCUMaJbHOE KonudecTBo O6aisioB — 40. Ilpu
OLICHKE HIKe 24 0aioB SK3aMEH CUMTAETCS HECAAHHBIM.

B ntore MakcMMalIbHBIM PEUTHHT 32 U3YYEHHE TUCIHUIUIMHBI cocTaBisieT 100
6ayioB 3a ceapMoit cemecTp U 100 6aioB 32 BOCHbMOM cemecTp.

Ouyenounvle cpeocmea Kon-60 Min, éano6 Max, oannoe
Jlabopamopnasn paboma 6 42 60
Konumponwvnaa paboma 1 18 40
Hmozo 3a 7 cemecmp 60 100
Jlabopamopnasn paboma 9 18 36
Konumponvnas paboma 3 18 24
IK3amen 1 24 40
Hmozo 3a 8 cemecmp 60 100

10. Ouenounvie cpeocmea 011 meKyuwyeco KOHmMpPOaA YCHeBAEMOCHIU,
NPOMENHCYMOYHOI ammecmayuyu no UMo2am 0C60eHUs OUCUUNTTUHbBL

O1eHOYHBIC CpeJICTBA JIJIsl MMPOBEJCHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IPOMEXYTOYHOM aTTecTallMi OOY4YaromIMXCd M HMTOrOBOM (TOCYIapCTBEHHOM
UTOTOBOM) aTTecTalluu pa3pabdaThIBAIOTCS COTVIACHO TMOJOXKeHHI o dDoHgax
OLICHOYHBIX CPEACTB, pPACCMATPUBAIOTCA KaK COCTaBHas 4YacThb padouei
IpOrpaMMbl U OPOPMIISIOTCS OTACIBHBIM JJOKYMEHTOM.

11. Hugpopmauuonno-memoouueckoe obecnevenue OUCUUNIUHbBL

11.1. Ocnosnaa numepamypa

[Tpu U3Y4YCHUU JTUCITUTUTUHBI «Teopus KpUNTOrpaduyecKoro
npeoOpa3oBaHUsl JAaHHBIX» B KA4eCTBE OCHOBHBIX HMCTOYHHUKOB HHGPOPMAIIUH
PEKOMEHyeTCs HCTIOIb30BaTh CAEAYIONIYIO TUTEPATYPY.

OcHOBHBIC HCTOYHUKH HHGOpMALIUU KoJ1-B0 3Kk3.
Kupnuunvikos, Anekcanap Iletposuu. 66 5k3. B YHUI]
Kpunrorpaduyeckre METO bl 3aIIUTHI http://ft.kstu.ru/ft/Kirpichnikov-

KOMITbIOTepHOM uHpopmaruu [ Yueonuku]| : yuae6. |Kriptograficheskie metody zas
nocoowue / A.Il. Kupnmunnkos, 3.M. XaiiOymumnaa |hchity.pdf moctym ¢ ip-aapecos
; KazaHckuil Hall. uccnen. TEXHOI. YH-T .— KHUTY

Kazann : U3g-s0o KHUTY, 2016 .— 99, [1] c.

I'pomieB A.C. Undopmaruka: yueOHuK 1151 By30B /| 9bC «YHUBepcuTeTCKast

A.C. I'pomieB. — MockBa; bepaun: Jlupekt- OMOIMOTEKA OHJIANHY:

Menma, 2015. — 484 c. ISBN 978-5-4475-5064-6 |http://biblioclub.ru/index.php?p
age=book red&id=428591

JIOCTYM Tociie peructpauuu c IP-



http://ft.kstu.ru/ft/Kirpichnikov-Kriptograficheskie_metody_zashchity.pdf
http://ft.kstu.ru/ft/Kirpichnikov-Kriptograficheskie_metody_zashchity.pdf
http://ft.kstu.ru/ft/Kirpichnikov-Kriptograficheskie_metody_zashchity.pdf
http://biblioclub.ru/index.php?page=book_red&id=428591
http://biblioclub.ru/index.php?page=book_red&id=428591

lagpecos KHUTY

11.2. Jonoanumenvuasn aumepamypa
B kayecTBe NOMOJHUTEBHBIX HCTOYHMKOB HH(MOpPMALIMH PEKOMEHIYEeTCs

MCIIOJIBb30BaTh CIASAYIOUIYIO JIUTEPATYPY:

JonoJjinuTe/bHbIe HCTOMHHKH HH(pOPMALHH Ko.1-Bo 3K3.
[Tpoxoposa O.B. Mudopmannonnas 6ezonacnocts 1 |9bC «YHUBepcUTeTCKAS
3amuTa uHGopmaunu: yuedbuuk / O.B. [Tpoxoposa; Oubiorexka OHIANHY:
CamapcKuii rocy 1apCcTBeHHbIH apXHTEKTY PHO- http://biblioclub.ru/index.ph
cTpouTebHbIA yHUBepeuTeT. — Camapa: Camapckuii  |p?page=book_red&id=4383
roCy1apCTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIH 3l ZOCTYII nocije
yuuBepcuret, 2014, — 113 ¢. ISBN 978-5-9585-0603- |perucrpauun ¢ [P-aapecos
3 KHUTY

11.3. Daexkmponnoie HCIMOYHUKU UHPOPpMauuu

[1pu U3y4YEeHUHU JIACLMITTAHBI «Teopus Kpunrorpagpuieckoro
npeo0Opa3oBaHusl JaHHBIX» B KayeCTBE 3JIEKTPOHHBIX MCTOYHHUKOB HH(OpMAIHH,
PEKOMEH/YyeTCs UCIIOIB30BATh CJIELYIOLIHE HCTOYHUKH:

OnekTpoHHblii  karamor  YHUI[ KHUTY — pexum  jgocryna:
http://ruslan.kstu.ru/

IbC «YuuBepcurerckas OMONHOTEKA OHIANHY ~-PEIKHUM JOCTYIIa

hitp://biblioclub.ru

2bC «IPRBooks» -pesxum jpocryna http://w%%baokshop.ru

OE FOCYIAPCTBEHRBOE BK),
SEAEPANB VA o BECTIETO

OBPA3OBATEABIIO! ‘;’.g IR
prRANHO ’i CHENOBATENLCKHR

CoraacoBaHo:
3aB.cexTopoM OKY®

11.4. Coepemennvie  npogheccuonaivnolre basol OaHHbIX U
UHDOPMAKUOHHbBIE CRPAGOUHbIE CUCHIEMDI.

1. eLIBRARY.ru - kpynHeAmunid poccHicKuii HHMOPMALMOHHBIN ITOpTal B
o0nacTu HayKH, TEXHOJIOTHU, MeAUIHHBI U oOpaszoBanus. JlocTyn c¢BOOOAHBIMH:
www.elibrary.ru

2. zbMATH - camas nojaHas MareMaTHueckas ©Oasza HaHHBIX,
oXBaThIBaloONIas Matepuaisl ¢ KoHua 19 Beka. zbMath conepxur oxono 4 000 000
nokymeHtoB, u3 Oosnee 3 000 xypnamos u 170 000 kuur no maremartuke,
CTATHUCTHKE, MH(OpMaTHKe, a TaK:Ke MalllHHOCTPOECHHIO, (PH3MKe, eCTeCTBEHHBIM
Haykam u ap. loctyn csoOoauelii: zbmath.org

3. Apxus xypuanos PAH. Jloctyn cBoGoaubli: elibrary.ru u libnauka.ru

12. Mamepuansno-mexnuueckoe obecnedenue QUCHUNTUHDL (MOOYIA).

YyeOuble ayuTOpUM ISl TNPOBEACHUS Y4YeOHBIX 3aHITHH OCHAILEHBI
o0opya0oBaHUEM:

1. smart-gocka

[Tomenienus Juist camocTosTeNbHOH paboThl OCHALEHBI KOMIBIOTEPHOM



TEXHUKOM:

1. NEPCOHAIBHBIM KOMIIBIOTEP C BO3MOYKHOCTBIO MOJKIIOYEHUS K CETH
«HTEpHET» M 00ECIEeUeHbl TOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHYIO CPEAyY
KHUTY. JlonmyckaeTcst 3aMmeHa 000pyA0BaHUs €r0 BUPTyaIbHBIMU aHAJIOT aMHU.

JIuneHsupoBaHHOE IporpaMMHOE o0ecrieueHue U CBOOOJIHO
pacrpocTpaHseMoe MNpPOrpaMMHOE OOEeCleueHHue, HCIO0JIb3yeMOe B Y4eOHOM
Mpoliecce NPy OCBOCHUU AUCUUILIIUHBI:

1. MS Visual Studio.

13. Oopazosamenvhvie mexnoaocuu

N3 oOmiero konuyecTBa 4acoB 54 MPOBOAMTCS B MHTEPAKTHUBHOU (opme.
NHTepakTUBHBIE 3aHATUS PEATU3YIOTCS C MOMOIIBIO JIUCKYCCHMM M JIEKLIMMA-
JTUCKYCCHH.



