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YTBEPXK/IAIO:
IbTETa MAaTEMaTHKH

HHBIX TEXHOJIOTH

H. A. MouceeHko

[lporpamma  cocraBiieHa  Ha  OcHOBaHMM -~ DefepanbHOr0  rocyJapCTBEHHOIO
obpa3oBarenpHOro crasgapra Beicuiero obpazopanus (OI'OC BO) nHampaBneHHS NOATOTOBKH
01.04.02 IlpuxnamHas mMaTeMaTHka ¥ HHGOpPMaTHKa, YTBEPXKACHHOIO IpHKa3oM MuHHCTEpCTBA
obpa3oBanus ¥ Hayku Poccuiickoit ®enepanun ot «12» mapra 2015 r. Ne 228;

[Topsinka opranuzanuu yueOHOro mporecca B 00pa30oBaTENbHBIX OPraHU3ALUAX BBICILIETO
npodeccruoHanbHOro obpasosanus JJonenkoit Haponuoit PecyOnuku, yTBEpKIESHHOIO NPUKa3oM
MunucrepcrBa o6pazoBanus u Hayku JJHP Ne 1171 ot «10» Hos16ps 2017 r.;

y4eOHOro IUlaHa ¥ OCHOBHOH oOpa3oBaTenbHOM mporpamMmbl IIpukinagHas MaTeMaTHKa M
nHdopmaruka, HanpasiieHuss noarotoBku 01.04.02 Ilpuxnanuas MaremMaTvka M HH(POpPMaTHKA,
pazpabortannbix B 'OY BIIO «JloHenkuii HallMOHAIBHBIH YHUBEPCUTETY.

PazpaboTunk:
JloueHT kKadenps! TEOPUH YIIPYTOCTH U

BBIYUCITUTENIBHOM MaTEMAaTUKU HMEHHU I:Lu(/{'/\/
A"

akageMuka A.C. KocMonamMuanckoro JIL.H. IllxonuHa

[Tporpamma y4yeOHOM AUCIHMILIMHEI YTBEPXK/ICHA HA 3aceqaHuU Kadeapsl TEOPHU YIIPYTOCTH
¥ BBIUMCIIUTENIPHON MaTeMaTiky uMeHH akajgemuka A.C. KocMozamMuanckoro

Tpotoxon Ne 11 ot «9» anpens 2020 r. /@__\

3aBenyrouwmii kagenpoi B.U. Cropoxes

[Mporpamma y4eOHOH JUCHUIUIMHBL ofoOpeHa Yy4eOHO-METOAMYECKOH KOMHCCHEH
(bakynbTeTa MaTeMaTUKU U HHQOPMAIMOHHBIX TEXHOIOTHIH
ITpotoxon Ne 8 ot «15» anpens 2020 r.
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KOMHCCHH (paKyJIbTeTa JL.A. CensxoBa
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1.  OBJIACTBb IPUMEHEHUWA U MECTO JUCHUIIVIMHBI B YYHEBHOM ITPOLIECCE

Kypc «CoBpemeHHbIE METO/IbI KpUNITOTpaduu» SBISETCS AUCIUILUTMHON BapUaTUBHON 4acTH TI0
Hanpasienuto noaroroBku 01.04.02 INpuxnagnas maremaTnka U nHGOpMaTHKa (MarucTepckast
mporpamma: MpUKIIaJaHas MaTeMaTHKa U HHPOPMaTHKA).

JucuuiuinHa peanu3yeTcss Ha (akynbTeTe MaTeMaTUKA M HWH(GOPMAIMOHHBIX TEXHOJOTHIM
Kaeapoil TCOPUH YIIPYrOCTH U BEIYUCIUTEIHOW MaTEMaTHKH.

OTOT Kypc, ONUpasCh Ha MaTeMaTHYECKyl (MAaTeMAaTUYECKUN aHalIu3, YUCIEHHBIE METObI,
anrebpa ¥ T€OMETpHs, NMPOTPAMMHUPOBAHHE H Jp.), PUIOCOPCKYIO, ICHXOJIOTO-NEIarOrNIecKyI0
MOATOTOBKY (TICUXOJIOTHS], TIEJarOruKa) CTyJ€HTOB, 3aKJIaabIBacT (PyHIaMEHT Uil IPEAUITIOMHON
IIPaKTUKU U HAIMCAHUS MarucTepcKoil JuccepTanuu.

[lonyueHHble 3HAHMUS HUCHOJB3YIOTCSI CTYJEHTAaMU BO BpEeMS BbBIIIOJHEHUS HAy4HO-
UCCIIEIOBATENIbCKON pabOThI MPU HAMMCAHUU MaruCTEPCKON JUCCEepTaIUH.

2.  CTPYKTYPA JUCHUIIJINHBI

Xapakmepucmuka yueoOHou OUCyUnIUHb

HanpasJie e Ho/roToBKH 01.04.02 IlpuknagHas MaTeMaTuKa u
nH(popMaTHKa
Marwucrepckas nporpaMmma MIPHUKJIaTHAs] MaTeMaTHKa ¥ HH)OpMaTHKa
OO0pazoBarenbpHas mporpaMmma aKaJieMHYecKasi MarucTparypa
Kpanuduxarnms MarucTp
KonndecTBo conep:kaTeabHbIX MOIYJIEH 4
JucuunnuHa 0a30B0i / BapuaTUBHON YacTH .
. JUCITUTUIMHA BAPHATUBHON YacTH
00pazoBaTeIbHON MTPOTrPAMMBI
®opwmel kouTpoJist (MK, sk3ameH, 3ader) | MOAYIBHBIA KOHTPOJIb, | DK3aMEH
Mokasarem ouHas ¢popma 3aouHas popma
00yueHus 00yJeHUS
KonnuecTBo 3a4eTHBIX eAMHUIT (KPEAUTOB) 5
T'ox moaroroBku 1
CemecTtp 1
KonnuecTBo yacoB 180
- JIEKIIHOHHBIX 18
- IPAKTUYCCKUX, CEMHUHAPCKUX 18
- JJa0OPATOPHBIX 36
- CAaMOCTOSTEIBLHON pabOThI 108
B T.4. MHAMBUAYAJIBHOE 33JaHHE

HezaenpHOE KOJIMYECTBO YaCOB, 10

B T.4. ayAUTOPHBIX 4

3.  OINHNCAHHME JNCHUIIJIMHBI

u CJIM U 3a1a4YM

Ilenvio uzyuenusn oucyunnunvt « CoBpeMeHHbIE METOIbI KPUNITOTPAPHI) SBISIOTCS:

— W3y4YeHHE Pa3NUYHBIX COBPEMEHHBIX METOJIOB  KpuUNTOTrpadUuecKol  3alllMTHI,
CPaBHHUTENBHBIA aHANU3 DJTUX METOJOB, HMX HAASKHOCTh U 3(PPEeKTHBHOCTH C TOMOIIBIO
TPaAULIUOHHBIX CIoco0oB Kpuntorpaduu, KJIacCHYECKO MaTEeMAaTHKH, METOI0B
(hopManTu30BaHHOTO OMIMCAHUS CUCTEM, MPOIIECCOB;

— pa3BUTHE y CTYIEHTOB JIOTHUECKOTO 00OOCHOBAHHUSI BHIOPAHHOTO MeTOJa MHU(POBaHHUS, €ro
MaTeMaTH4eCKOro 000CHOBAHUS U YMEHUs pealin30BaTh KpunTorpadudeckuii meroq Ha 9BM;

Ocnosnvimu 3a0avyamu uzyyeHus OUCYUNTIUHBL ACTIAIOMCA.

— OCBOGHHE CTYACHTaMHU TEOPETUYECKHX CBEICHHH (OMpeIeNeHusi, TEOpeMbl, UX
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JI0Ka3aTeIbCTBA, CBSI3M MEX/Ly HUMHU M UX MCIIOJIb30BaHUE B KPUIITOrpadui) U METOJIOB PeaTn3aluu
KPUITOTpaprUECKUX CHCTEM Ha COBpeMEHHBIX DBM.

TpeGoBanus K pe3yJbTATAM OCBOECHUSl TMCHMILIMHBI. [Iporiecc M3ydeHUs TUCHUTIITUHBI
«CoBpeMeHHBIE METOIb KpUnTorpaduny» HampasieH Ha (OPMHUPOBAHUE DIIEMEHTOB CIEAYIOIINUX
koMmriereHI il B coorserctBur ¢ ®I'OC BO P® nanpasnenus noarorosku 01.04.02 «IIpuknagnas
MaTeMaTuka W HH(pOpPMaTHKa» W OCHOBHOH 00pa3oBaTeIbHONH TMPOrPaMMBbl  BBICIIETO
npodeccnoHaIbHOTO 00pa3oBanus HanpapiieHus moarotoBku 01.04.02 IlpuknagHas MaTemMaTHKa
u uH(popMaTuKa (MarucTepckas nmporpaMma: MpukKiaHas MaTeMaTuka 1 HHPOpMaTHKa):

a) oowexynomypusix (OK): ciocoOHOCTh K aOCTPaKTHOMY MBIIUICHUIO, aHATU3Y, CUHTE3Y
(OK-1); roTOBHOCTB K CAMOPA3BUTHIO, CAMOPEATIU3ALNH, UCIIOJIB30BaHUIO TBOPUYECKOTO MOTEHIIMATIA
(OK-3);

0) oouenpogpeccuonanvnvix (OIIK): ciocoOOHOCT UCIIOJIB30BATH U IPUMEHSATH YII1yOJIEHHbIE
3HAHMS B 00JIACTH MPUKIATHON MaTeMaTHku U uHpopmatrku (OI1K-4);

8) npogpeccuonanvusvix (IIK):

NPOCKMHAA U NPOU3IEOOCHIEEHHO-MEXHO02UYECKAA 0eAmMeNbHOCHb. CIOCOOHOCTHIO
pa3pabaTheiBaTh U MPUMEHITh MaTEMaTUYECKUE METOJIbl, CUICTEMHOE M MPHUKIAJTHOE MPOTrpaMMHOE
oOecrieueHre IS PEIIeHHUs 3a/1a4 HAyIHOH M MTPOEKTHO-TeXHOJorHuecko faesrenpaocta (ITK-3).

B pesyabTaTe ndyyeHus1 y4eOHOM M CHUIIIMHBI CTYACHT 10JIKEH::

3Hamb:

— OTpe/IeTICHHs] U TEPMUHBI TEOPHUH 3allUThI HH(OPMALINH;

— COBpPEMEHHbIE METOJbl KPUNTOTpaduu — KPUITOCUCTEMBI C OTKPBITHIMU KiltouaMu: RSA,

Onb-I"amans u ap.;

— COBpEMEHHbIE AITOPUTMBI 3alIUThl HH(OPMAaLIUY;

— YCKOPEHHBIA METOJ] BO3BEJICHUS B CTEIICHb;

— MaTeMaTHYecKHil amnmapaT, Ha KOTOpOM Oa3upyeTcsi COBpEMEHHas TEOpHUsS 3allUThl

nH(pOpMAaLIUY - ONIEPALIUU B KJIACCE BHIYETOB, TECTHI MPOCTOTHI;

ymembv:

— IpeoOpa3zoBbIBaTh OTKPBITHIM TEKCT B KPUNTOIPaMMy COBPEMEHHBIMU METOJAMH;

— UCITI0JI30BaTh METO/bl TECTUPOBAHUS YHCEI HA IPOCTOTY;

COCTaBJISATh IPOTPAMMBI I peoOpa30oBaHUs OTKPBHITOTO TEKCTAa B KPUNITOTEKCT U HA000POT.

enaoemu:

— HaBbIKaMu pabOThl C COBPEMEHHBIMH SI3bIKAMHU MPOrPaMMHUPOBAHUS Ul peaTu3aluu
KpUNTOrpaguIecKux aaroputMoB Ha DBM.

4. COJIEPKAHME JUCHUIIVIMHBI 1 ®OPMbI OPTAHU3AIIUU YYEBHOI'O
IMPOLECCA

IMopsinkoBbIH HOMEP U TeMa Kparkoe conepxkanmne TeMbl

Cooeporcamenvuutii modyan 1

Tema 1. OG30p cBeneHu u3 O030p OCHOBHBIX TEPMHUHOB, OINpEACNCHUN U 3aJa4u
TEOPUH YHCEl, HCTIOIb3yEeMbIX KJIAaCCHUUYECKOM KpHunrorpaduu,

MIpH 3amuTe HHPOpMaIuu
Tema 2. HoBbie HanpaBnenus B | Micnonb3oBanue (YHKIMI C CEKPETOM B aCUMMETPUYHBIX

TEOPHH 3aLUThI HH(OpMAIUU ITOPUTMaX MH(PPOBaHUS
Cooeporcamenvuutii modyan 2
Tema 3. Crannapt Kmoun  mmdpoBanus u  JgemimppoBKUA.  AJNTOPUTM

aCCHUMETPUYHOT0 MupoBaHUs | MHM(PPOBAHUS.
RSA, npumeps!
Tema 4. KoppekTHOCTB Teopema o cToiikocTH KpunTocuctemMsl RSA,
KpUITOCUCTEMBI,




3¢ (hEKTUBHOCTh U HAJICKHOCTh

Tema S. YckopeHHbI
(OuHapHBIN) METO BO3BEICHUS
B CTEIEHb

Hcnonws3oBanue  ximroueil  OONBIIMX — CTETNEHEH  NpuU
1 (ppPOBaHUU ACUMMETPHUYHBIX aJITOPUTMOB

Tema 6. Kpunrocurcema Jib-
["amaisi, ee KOpPEKTHOCTh

AJIFOpI/ITMLI C OTKPBITBIMHU KIIFOUaMH

Cooeporcamenvutii Mo0dynb 3

Tema 7. DiumnTudecKas
Kpunrorpadus

CBoiicTBa KJIIOYEH, UCIONB3YEeMBIX B aCHMMETPHUYHBIX
ITOPUTMAaX MIHPPOBAHUS

Tema 8. BeposiTHOCTHBIN TecT
Muuiepa-Pabuna. [lpumepsr

Omnpenenenue Kiroueil Ha IPOCTOTY

Cooeporcamenvhutii Mooyab 4

Tema 9. CxeMbl mocTpoeHus

I

Hcnonb3oBanue B TEKCTaX, NEPECHUIAEMBIX T10
KOMIIbIOTEpHBIM ceTsiM DI

Tema 10. CrangapTHbI€ X311-
byHKIIMN

CxxaTtue ucxo1HOM HH(OpPMALIUK ¢ TOMOIIIBIO X3 -(DYHKIUI
Ju1st noctpoenus BT

Tema 11. KpunronpoTokossl

Wcnonb3oBanue i NepechUIKN CEKPETHOM nH(popManuu
KPUOTOIIPOTOKOJIOB

Temaruueckuii mjian

ConepxareJbHbIH MOAYJIb 1

KoaunuyecTBo uacoB

Ounasi popma obydenus 3aounas popma

00y4eHus1
B T.4. B T.4.
HasBanus coagep:kaTejbHbIX ° o | I ; o 2| 2| =
MojyJieii U Tem ° S| 2] Es| {0 S| 2| § 5
s = 5} s | BBl 4 & =2 2 al &
O = o ) S22 d 2| 5| ¢| & &| &
Q = =) = 3Ql § 9 m| F| &| 8| H
& 2 =) < 28 7 Rl 2| = 2| 2| =
) E o o & 9 o| Bl & ol 8
= = o S w| A S| | o & =
= < = 5 & s| 35| =
5] S S 5 =l 5| S| =
Tema 1.
O030p CBEIECHUN U3 TEOPUHU YHCET
P CBEI p 14 | 1] 1| 2] 10
HCIIOJIb3YEMBIX TIPH 3alTUTE
nHpopManuu
Tema 2.

HoBble HampaBjieHUS B TCOPUH
3aIMTHl HHOOPMAITH

16 1 1 4 10

Hmozo

no cooepxycamenvHomy mooyinio 1

30 2 2 6 20

Tema 3.
CrangapT acCUMETPUYHOTO
mudposanus RSA, npumepsl

28 2 4 2 20

Tema 4.
KoppekTHOCTh KpUITOCUCTEMBI,
3¢ (hEeKTUBHOCTD U HAJICKHOCTh

13 1 2 10

Tema 5.

YckopeHHbIH (OMHApHBI) METOT

BO3BCIOCHHA B CTCIICHD

26 2 2 2 20

Tema 6.

19 2 1 6 10




Kpunrocurcema Dnb-I"amans, ee
KOPPEKTHOCTb

no cooepircamenbHoMy MO0y 2

Hmozo 84 | 7|7 |12 60

Tema 7. 16 9 3 6 5
DnunTUYecKas Kpunrorpadus

Tema 8.

BeposTHocTHBIN TecT Muiiepa- 15 2 2 6 5

Pabuna. [Ipumepst

Hmozo no cooeprrcamenvruomy

Mooynio 3 31 4 5 (12| 10
Tema 9.
Cxemsl noctpoenus DI 12 2 ? 2 6
Tema 10.
CrannapTHbI€ X3MI-(QYHKITUN 12 4 2 6
I’l{“eMa 11. 1 1 5 5 6
PHUTITONTPOTOKOJIBI

Hmozo no cooeprcamenvrnomy 35 7 4 6 18
Mmooy 4

Bcezo no oucuyuniune 180 | 18 | 18 | 36 | 108

5. METOJUYECKHUE PEKOMEHJIAIWU JJISI TIPOBEJAEHUSA
JEKHUOHHBIX, IPAKTHYECKHUX U IABOPATOPHBIX 3AHATHUU

TeMBI JeKIIMOHHLIX 3aHATHH

Ha3zeanue memut

Konuuecmeo
uacoe

Beenenue

1

VcTopus kpuntorpaduu

CrnenctBue U3 aaropurma IBKIIKIA

KpI/IHTOCI/ICTeMBI C OTKPBLITBIMHU KJIHOYdMHU. Hosrie HallpaBJICHUA B

Kpurnrorpapuu

Crangapt acumMmeTpudHoro mudponanus RSA

Cuctema RSA

Hanexxnocts RSA

Benenue B kpuntocucremy Jib-1"amas

Kpunrocucrema Onb-I"amans

["ie OpaTh HYX)HBIE yKcna?

TeCTI/IpOBaHI/Ie MMPOCTOTHIL

BepostHOCTHBIN TecT Munepa-Pabuna

Beenenue B SJUTAUINITUYCCKYIO KpI/IHTOFpaq)I/II-O

OIIMITHICCKUE KPHBBIC HAX KOHCYHBIMU NTOJISIMHA

HIndposanue u nemudpoBanne Ha SIUTUITHUECKUX KPUBBIX

HpOFp&MMHLIfI KOMILJICKC IJ_II/I(I)pOBaHI/ISI Ha JJUITMITHYCCKUX KPUBBIX

D1eKTpOHHO-LIU(POBas MOANUCH

AR N R R




IBCErO

18

Tembl J1a00PATOPHBIX 3aHATHIH

n/n

Hazeanue memui

Konuuecmeo

qyacoe

Breruncnenue BzanmHooOparHbix uncen. HOJJ (a, b)

4

Pemero sparocdena

Y ckopeHHBIH (OMHAPHBIN) METOT BO3BEJICHHS B CTEIIeHb, RSA

AnroputMm Munnepa-Pabuna

Kpunrocucrema aip-ramais

OCHOBBI AIIUNTHYECKON KpUNTOrpaduu

N~ |wIN|E

[HudpoBanue Ha AITUNTUYECKUX KPUBBIX

OO |W

BCEI'O

TEMBI IPAKTUYECKHUX 3AHATHI

S

n/n

Ha3zeanue memui

Konuuecmeo

qyacoe

Haxosxienre B3anMHOOOpaTHOTO YHCIIa 110 MOIYITO 29.

2

CrangapT accCMMMETpUYHOTO mudpoBanus RSA

buHapHBII METO1 BO3BEICHUS B CTETIEHD

Anroput™m mudpoBanus Jib-I"amans-

Anroput™m Musiepa-Paduna

[TocTpoeHne TOUeK UTUNTUYECKOW KPUBOM

Cl10’)KeHMEe TOUEK AIUTUNTUYECKO KPUBOM

O[O~

[[IudpoBanme ¢ MOMOMIBIO ALIUNTHYECKON KpUnTorpadun

WINININININ|[W

BCEI'O

6. METOJUMYECKHUE PEKOMEHJAIIUU 11O OPTAHU3ALIUN

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Opranu3anusi CaMmoCTOATEIbHON padoThI CTY/I€eHTOB
(coomeéemcmeenno dannvim 6 mabauye memamuyecko20 niana)

n/n

Ha3zeanue memot

Konuuecmeo

uacoe

Onucanue JUCIHUILUIHHBI

5

KpaTKI/Ie CBCACHUS U3 TCOPUHU YUCCII, UCITIOJIb3YCMBIX B KpI/IHTOFpa(bI/II/I

KOppeKTHOCTL CHUCTCMEI 1Sa

BI/IHapHHﬁ MCTO/J BO3BCACHUS B CTCIICHD

KOppeKTHO CTb CUCTCMBI

HCCB,I[OHpOCTBIC quciia

reHepHpOBaHI/Ie CJ'Iy‘iElfIHOFO MMpoCTOro 4ucia

ApI/I(l)MeTI/ILIeCKI/Ie onepanr HaJl TOYKaMH SIUIMIITHISCKON KpHBOfI

QRN ||~ |wWIN|F

AHaor OMHApHOTO BO3BEJIEHUS B CTENEHb JUIS CKAISPHOTO YMHOXCHUS
TOYEK JUIMIITUYECKON KPUBOM

oo |jo|o|or|o1| ol




10.|9nanmunTryeckast KpunTorpadusi.

11.|[TocTpoeHue TOUEK FIIUNTUIECKONH KPUBOM
12.|Ap6utpax DII

13.[Xom-pynkmus — FOCT P34.-94

14.|Tumb! Xou1-QyHKIHHA

15.|[Iposepka DI

16.|l"'eneparus LI

17.|Xomr-pynkiuu. O0mue cBeacHUS

18.|Crannapt Security Hash Algorithm (bezonacnas xam-yHkmms)

AlOTJOTJO1|OO|JO1|O|O1|O1|O1

19.|Co3manne w mpuUMEHEHUE KpunTorpaguueckux MpoTokosioB. (O0iacTh
[IPUMCHCHHS

o

20.|[Tpumep MpOCTOro KPHUIITO MPOTOKOJIA KIFOUEBOTO 0OMEHa

(6]

21.|[TpoTOKOBI ayTeHTH(HKAIIHH.
[Ipocras ayreHTHpUKALUSA
[IpMeHeHre cXeM OJHOPA30BbIX MapoJieit

BCEI'O 108

7. NHINBUAYAJIBHBIE 3AJTAHUA
(ecnu npedycmompeno npocpammotr)

NuauBuayanbHas padora
3

[IycTe 3amana smiMnTHYECKass KpUBas y2 =X+ X+1. Jlna sroii KpHBOH paHbIIE OBITA
npocTpoeHa rpynma todek Eog (1, 1) . B atoii rpynme Haiimem:
1) cymmy Touek P = (3, 10) uQ= (9,7); 2)2P =P+ P, nnatouku P = (3, 10).

1. Tak xak P # Q, o Benmmumuna A BeIUMCHseTcs o nepBoii BeTBu B popmyre (3)

2=Y2 "W 10423= 710 0423 = B mod23=
Xo —Xq 9-3 6

:—%mod 23= 9 1mod23=_12mod 23 =11,

X3 =(/12 = xl—xz)mod23=(112 —3—9)mod23:
= (121—12) mod23=109mod23=17,
Y3 =(24(x —X3)— y1)mod 23=(11(3-17)-10)mod 23=
= —(154 —10) mod 23 =—-164mod 23 =20mod 23.
[Monyunmn P+ Q = (3, 10) + (9, 7) = (17, 20) :
2. B srom ciydae naxomum 2- P =2-(3, 10) ¥ BEIUMYMHA A HAaXoQuTCA 10 BTOPOil BETBH B

dbopmyne (3). Yurtem, 4TO B HaIlIei KpUBOI BEIUYMHA b=1.

2 2
3% ermodZS:&HmodZB: 27+1
2y, 210

28 10d23= > mod23= 2 mod23=4"tmod 236
20 20 4

A= mod 23 =




Teneps onpeneniM KOOpAUHATEL X3 U Y3
Xa =(12 —xl—xz)mod23:(62 —3—3)mod23=30mod23=7,

Y3 =(4(x —*3)— y1)mod23=(6(3-7)—10)mod 23 =—34mod 23 =12.
Takum o6paszom, 2-P=2- (3, 10) = (7, 12).

[Tony4eHHBIE DPE3YIBTATHI (17, 20) u (7, 12) TAKXKE SBJIAIOTCS TOYKAMH TPYIIIIBI

Ep3(L ).

[locne mnocTpoeHus TpymlIbl TOYEK Ep(b, C) U HAaxOXKJICHHs TEHEPUPYIOIIEH TOYKH

G= (7, V) HEO0OXO0JIMMO COIOCTABUTHh BBIOPAHHBIN an(aBUT s MIU(PPOBAHUS TOUYKAM TPYIIIBL.

O6men wuHpopmarnuenn Mexay ydactHukamu A u B ocymectsisiercs cremyromM o6pasom.
Yuactauk B BeiOmpaer muumeii xmod N, MeHpme [) M TEHEPHPYET OTKPHITHIA KIIIOY

Ry =Ny *G. Yrobsr 3ammdposars u mocnars coobmenne P, momssosarenio B, yuactHuk A

BBIOMpAET ciTyuaitHoe monoxuTensHoe yncio K < P u sammdpossiBaer coobiienne mo Gopmyre
E(Pn)=Crm =(Ch.C& ) = {k-G, R + KRy}, @

31eck ygqacTHHK A HCIONB3yeT OTKPBITHIHA Kimod yaacTauka B: Hy.

Yr006bI menmppoBath morydeHHoe coobuienne E ( Pn ) , yaactHuk B mpoBomaut cnenyromrie

BBIYUCJICHUA.
D(Crn ) =Cifi ~MpCin = Py + kR 1y (k-G =
:Pm+k(nb-G)—nb(k~G)sz. (5)
Hons3oBarens A sammdposan coobutenne Py, ¢ momormsio noGasinenus k Hemy K- R.

HuKTO KpoMe 7TOTo T0Ib30BaTeNs He 3HAeT Kimoua K , mosTomy xoTs
By siBasieTcst OTKPBITBIM KITFOYOM, HUKTO HE CMOXKET yOpaTh MacKy K- R.

B naGoparopHoii paGoTe BHauaje juis rpynmbl Todek Eog (1, 1) COCTaBHUTbH MOANPOTrPaAMMBbI

CJIOKEHHMS IBYX Pa3HBIX TOUEK M YMHOXKEHHUS TOUKH Ha Leoe 9ncio. OTIauTh MOANpOrpaMMbl Ha
IIPHBEJICHHOM IpUMepe. 3aTeM 3aMeHHUTh Ipymmy Touek Eog (1,1) rpynmnon E211(O,—4), 4TO

COOTBETCTBYET KPUBOI y2 = X3 -4, (b =0, c= —4) uG= (2, 2). Boruncnuts npousBeneHue
100-(2, 2).

8. KOHTPO.JIbHBIE BOITPOCHI K MPOMEXYTOUYHOM ATTECTAILIUU

1. BeiOop kmroueil 1 aCHMMETPUYHBIX aITOPUTMOB

2. KoppektHocth cucreMbl RSA. Jloka3aTenbCTBO B3aWMHOOOPATHOCTH alTOPUTMOB
mu@poBaHus U JemupoOBKU

3. buHapHBIl METO1 BO3BECHUS B CTEIIEHb

4. BeposatHocTHbIHN TecT Munnepa-Pabuna

5. Ucnonib30BaHue anropuT™Ma IBKIIUAA U €T0 CIEACTBUS IPU ONpeaeeHUH JeUPPYOINX
KIIIOUEH

6. Kpunrocucrema Dnb-I"amans. Beibop kiroueit.

7. Be10op Kitroueit st aCHMMETPUYHBIX aITOPUTMOB
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9. OBPA3ZEIl MOAYJIBHOI'O KOHTPOJISA

TrOY BIIO (IOHEIKHA HAIIMOHAJIbHBIA YHUBEPCUTET»
@akynbTeT MaTeMaTUKH U MHPOPMALMOHHBIX TEXHOJIOTUH

Hanpasnenue noocomosxu: 01.04.02 Ilpuxraonas mameammuxa u UHOOPMaAmuxa
Mazucmepckas npocpamma: NPUKIAOHAS MAMEeaMmuKa U UH@GoOpMamuxa
Ilpoepamma noocomosku: akademuyeckas masucmpamypa

Cemecmp 1

Yuebnas oucyuniuna Cogpemennvie Memoovl Kpunmozpaguu

MOAYJIbHAS KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. Kpuntocucrema Jmnb-I"amansi, Beibop kimroueit, mudpoBaHue.

2. IIpoBepuTh YUCIIO N HA IPOCTOTY 10 MeToay Muiepa-Pabuna o 1ByM OCHOBaHUSIM X=2,3
(n=49)

YTBepKIeHO Ha 3aceJaHuU Kadeapol TeOPHH YIPYTrOCTH U BBIYUCIUTEIBHON MaTEMaTHKA UMEHU aKaJeMHKa
A.C. KocMomamMuaHCKOT0, TpOTOKOI Ne or“ ” 20 T

3aB. kadempoit

IIpenonaBarens
Kpurtepuu oneHuBaHusi MOAyJ1bHOT0 KOHTPOJIsI
Homep 3a0anusn Konauuecmeo o6annos
3aganue 1 20
3aganue 2 20
Bcezo 40
10. OBPA3EL 9 K3AMEHALIMOHHOI'O BUIETA
Teopemuueckue 60npocwl K IK3AMEHY
1.  Wcropus kpunrorpaduu
2. CrnenctBue U3 aaropuTMa IBKIKIA
3.  Kpunrocucremsl ¢ oTKpbIThIMU KIt04amMu. HoBble HanpaBiieHus: B Kpunrorpaduu
4.  Cranpmapt acumMerpuuHoro mudppoBanus RSA
5. Cucrema RSA
6. Hanexxnocts RSA
7.  Bsenmenue B kpunrtocucremy Jib-I"amans
8.  Kpunrocucrema Dmnb-I"amans
9. I'ne 6paTh HyX)HBIE yKcna?

10. TectupoBaHHE MPOCTOTHI

11. BepostHOCTHBIN TecT Musuiepa-Pabuna

12. Bgenenue B JIMNTUYECKYIO KpUIITOTpaduio

13. Dmmnruyeckue KpUBble HaJl KOHEYHBIMU TOJISIMU

14. Illudpoanue u nemuppoBaHUe Ha IITUNTUYECKUX KPUBBIX

15. TIporpamMmHBIif KOMITIEKC IU(PPOBAHUS Ha AIITUITUYECKUX KPUBBIX
16. DnexTpoHHO-IM(pPOBaAs NOAMHUCH

17.  Anroputwm sum — DSS
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TrOY BIIO «JIOHEIKHWA HAIIMOHAJIbHbIA YHUBEPCUTET»
@akynbTeT MaTeMaTUKH U HHPOPMALMOHHBIX TEXHOJIOTUH

Hanpasnenue noozomosgxu: 01.04.02 IIpuknaonaa mameammuka u ungopmamura
Mazucmepckas npocpamma: NPUKNAOHaAA MaAmMeamMmuKa u UHghopmamuxa
Ipoepamma noocomosxu: akademuueckas mazucmpamypa
Cemecmp |
Yuebnas oucyunnuna Coepemennbvie npodaemovt Kpunmozpaguu

BUJIET Nel

1. TectupoBaHu€ IPOCTOTHI
2. DIIHANTAYECKUE KPUBBIC HAJ KOHEYHBIMHU TOJISIMH
3. Tpumep.

YTBepKIeHO Ha 3aceJaHuy Kadeapol TeOPHH YIPYTrOCTH U BEIYMCIUTEIBHON MaTEMaTHKA UMEHU aKaJeMHKa
A.C. KocMomamuaHCKOro, mpoTokoi No or“ ” 20 T

3aB. kadenpoit
DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Koauuecmeo o6annos
3amanue 1 30
3amanue 2 30
3amanue 3 40
Bcero 100 6an10B

11. OBPA3EILl TECTOBOI'O 3AJAHUSA
He npenycMoTpeHo nporpaMmmoi.
12. KPUTEPUU OLHEHUBAHUA

Ilo KypCy mnpc€amnojaracrcsa mpoBCACHUC HpOMe)I(YTOqHOﬁ arTeCraliiiu B BHUJC MOAYJIbBHOT'O

KOHTPOJIA, BBIIIOJITHEHUEC HHI[HBHI[Y&J'IBHOIZ pa6OTBI M dK3aMeHa. JK3aMeH CIar0T CTYACHTHI C LCJIbIO
ITIOBBIILICHU A peﬁTHHFa.

Pacnpeoenenue 6annos, Komopule MOZym nOAYYUmMb CHYOEHN bl
6 npoyecce u3yueHus OUCUUNIUHDL

Opranu3anuoHHO CPC Bcero
y4yeOHasi paGora HNuauBuayanbHas Moay/ibHbIi KOHTPOJIb
CTyIeHTa paGora
Max 20 0autoB max 40 6amioB max 40 100 GammoB
OaiuIoB

IlIxkana coomeemcmeusn 6an108 HAYUOHATLHOIU UIKATLE

Ounenka Ounenka mo OneHka 1o rocy1apcTBeHHOM HIKaJIe Ounenka mo
no mxkaJje | 100-0annbHoii (3x3ameH, nuddepeHPOBaHHBIN 3a4eT) rocyiapCcTBeHHOM
ECTS IIKaJIe 1KaJie (3a4er)
A 90-100 5 (OTIUYHO) 3a4TE€HO
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B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (Y1OBJIETBOPUTEIIBHO) 3aYTEHO
E 60-69 3 (YIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HEeYIOBIETBOPUTEIIBLHO) HE 3a4TEHO
C BO3MOKHOCTBIO ITOBTOPHOM CAAYU
F 0-34 2 (HEYIOBIETBOPUTEIHHO) HE 3a4TE€HO
C BO3MOXHOCTBIO TIOBTOPHOU ClIauH MPH YCIIOBHH
00s13aTeIbHOr0 HAbOPa JAOTIOJIHUTENIBHBIX 0aJJIOB

13. MATEPHAJIBHO-TEXHUYECKOE OBECHHEYEHHUE YYEBHOI'O ITPOLECCA

JIexMOHHBIE 3aHATUS IPOBOJATCS B AYAUTOPUH, OCHAILEHHON MYJIIBTUMEANMHON TEXHUKOU H
nockoil. JlabopaTopHble M TpPAKTUYECKHE 3aHATHS MPOBOJAATCA B KOMIIBIOTEPHOM Kjacce,
000pYyZOBaHHOM JOCTYIOM K ceTu HTepHeT, cTos1aMu, JOCKOM.

14. PEKOMEHJIOBAHHAS JIUTEPATYPA

Koa-Bo
IK3EMILISA Hanwune
IJIEKTPOH
Ne POB B o
w/n HaumenoBanue GHGaOTe HOM
e BePCUH B
JouHY IBC
Ocnosnasn 1umepamypa
1. OcCHOBBI MHTEpHET-TeXHOJIOTHH : y4eb. mocobme / E. B.
ApmrommHa 1 ap. ; Jlonenkui Hai. yH-T. - Jonenk : JlonHY, 19 +
2013. - 154 c.
2. [IpakTHueckuii Kypc 1Mo COBPEMEHHBIM METOIaM KpUIITOTpaduu
[DnexTpoHHbIH pecypc]: yaeOHO-MEeTouYecKoe mocooue /
Cocr.: JI.LH.IlIkoguna, A.M.3anpko0; 'OY BIIO «/lonenkuii 0 +
HalMoHaIbHBIN yHUBepcuteT». — Jonenk: JJonHY, 2017. —
DJIEKTPOHHBIC TAHHBIS
3. CoBpeMeHHbIe MeTOIbl KpunTorpaduu [ DIeKTpOHHBIN pecypc]:
yaebnoe nmocodue / Cocr.: JI.H.llIkoguna, A.1.3anpk0; [OY 0 +
BIIO «Jloneukuii HallMOHAIBHBIA YHUBEPCUTET». — J{OHELK:
JHouHY, 2017. — DnexTpoHHbIE JaHHBIE
Jlononnumenvnas numepamypa
4, boponun, A.M. Teopus uucen: yued. mocobue [isi YH-TOB IO
cruer. "Maremaruka" / A.1.bopoaun. - Kues: Beima mk., 1992. - 25 -
288 c.
5. Bepounbkuii, O.B. Beryn o kpunrosnorii. BugaBH. HayK.-TexH. 1 i
nitepatypu. JIbBiB. — 1998. — 247 c.
6. Kanoepos, C.A. IIporpammupoBanue Ha C++: y4ue0. mocobue /
C.A Kanoepos; Jloneuxuit Hau. yH-T. — M31. 3-e. — [loHenk: 101 -
Vro-Bocrok, 2009. — 298 c.
7. | Konomesa, 1. A. MHbopManOHHbBIE TEXHOIOTHH :
yaeOHoe rmocooue / . A. Konomea, O. A. XoxJjoBa, 3 ]
A. B. Jleancos. - 2-¢ u3n. - Mocksa : IIpocnekr, 2014.
- 327 c.
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Mao, B. CoBpemenHas kpuntorpadus: Teopus u MpakTuka /
Ben6o Mao; [mep. ¢ anri. u pea. . A.Kmommuna]; Kommanus
Hewlet-packard. - M.: Bunbsimc, 2005. - 763 c.

Meronnueckne yka3aHusi K BbIITOJTHEHHUIO
n1abopaTopHbIX padboT Mo Kypcy "YnpasieHue
uHdopMaiueit 1 3HaHUSIMU" ; 111 CTYICHTOB
HarpasieHus noarotosku 6.050101 "KomnbrotepHbie
Hayku'" cnennanbHoctd 7.05010104 "Cuctemsl
uckyccrBeHHoro unremiekra" / [coct. T. B. [lapwii] ;
JHouHY. ®us.-texH. ¢pak. Kad. komnproTepHbIX
texHosiorui. - Jlonenx : JouHY, 2013. - 48 c. (1 7k3.).

10.

Muxeesa, E. B. InpopmanrioHHbIe TEXHOJIOTHU B
npodeccrnoHaIbHOM e TeNbHOCTH : yuel. nocodue / E. B.
MuxeeBa. - Mockaa : [Ipocnekr, 2013. - 448 c.

11.

Monnosss, H.A. BBeeHue B KpUIITOCUCTEMBI C OTKPBITHIM
KIIIFOYOM: [[Tpo0sieMaTrKa KpUnrorpaguu, 3JIeMEeHThl TEOpUn
qucell, IBYXKJIIOUEBbIE KPUIITOCUCTEMBI, CHCTEMBI SJIEKTPOHHOM
1M (POBON MOJIMUCH C COCTABHBIM MOJIYJIEM, OTKPBITOE
pacnpezeneHue Kio4eld 1 OTKpbIToe MHU(PPOBaHUE, YIIPaBICHHE
KIrodaMu 1 poTokouiel | / H.A.MonnosiH, A.A.MonaoBsH. -
Cankr-IletepOypr: BXB-IlerepOypr, 2005. - 286 c.

12.

OcHoBbl kpunTorpaduu : (mucbMeHHas cripaBka) / [cocT. H. A.
®ecenko] ; JlonHY. Hayu. 6-xa. CripaB.-0ubmmorp. oTx. -
Jonenk : louHY, 2015. - 16 c. (1 3k3.)

13.

[Tputimenko, C. A. KommnbroTepHsbie ceTH : yueo.
nocobue / C. A. IIpuiimenxko, P. H. Heckopones, . A.
ApuakoB ; JloHenkuii Hall. yH-T. - [lonenk : JlouHY,
2013. - 97 c. (12 3K3.).

12

14.

Py6munenxuii, B.J1. BBenenue B KOMIBbIOTEPHYIO KPUIITOJIOTHIO
/ Xapbk. rymanut. uH-T "Hap. ykp. akan.". - Xapeko: OKO,
1997. - 128 c.

15.

Psi6xo, b.5. Kpunrorpaduueckne METOIbI 3aIIUThI
nHpopManuu: yaed. mocodue sl CTYACHTOB BY30B,
oOyvarormuxcs mo crenuanbHocTsM: 201000 (210404) -
"MHorokaHai. TeaekoMMmyHuKkail. cuctems”, 201100 (210405) -
"PanmnocBs3p, paauosennanue u teaesuaeHue”, 201800 (210403)
- "3amum. cucteMsl cBa3u" / B.S.Psoko, A.H.®duonos. - M.:
INopstuas muaus-Tenexom, 2005. - 229 c. (5 9k3.)

16.

CkoOenes, B.I'. BBeaenue B kpuntonoruto: yued. nocoodue /
B.I".Cko6enes; Jlonenkuii Hatl. yH-T. - JloHenk: FOro-Boctox,
2008. - 175 c. (15 7K3.)

15

17.

Teopernueckne 0CHOBBI KOMITBIOTEPHOU 6e30macHOCTH: Yueo.
nmocoOue 715 By30B M0 criennaibHocTu «KoMmbroTepHas
6e3omacHocTh u ap.» / [LH.lepsaun, O.0.Muxanbckuii,
JI.W.TIpaBukoB u ap. M.: Paguo u cBsizb, 2000. — 192 c. (16 3k3.)

16

18.

Tun6opr Ban Xenk, K. A. OcHoBbl kpuntonoruu: Ipod.
PYKOBOJICTBO U MHTepaKkTUBHBIN yueOHUK / X.K.A. Ban Tunbopr;
[Iep. c anrn. J[.C.Ananuuea, 1.0.Kopskosa; [lox pen.
N.0O.KopsixoBa. - M.: Mup, 2006. - 471 c. (4 5k3.+ 2JEKTpOH.
ont. auck (CD-ROM)).
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19. | llIkomuna, JL.H. [TocTpoenwne x3mu1-hyHKIIMH U CO3AHHE
ANIEKTPOHHO-IIU(PPOBON MOANUCH C UCTIOTIH30BAHUEM
CUMMETPHUYHOT0 U accumerpuyuHoro mugpos / JLH.Ikoauna // 1 -
Bectauk JonHY. Cep.A. EcrectBennsie Hayku, 2016, Bpin.3. —
C.50-54. (1 7x3.)

20. | bopoaun, A.W. Teopus uucen: yae0. mocodue Ajisi yH-TOB TIO
crner. "Maremaruka" / A.W.boponun. - Kues: Beima mik., 1992. - 25 -
288 c.

21. | Bep6uupkwuii, O.B. Beryn go kpumnrosorii. BugaBH. HayK.-TeXH.
nireparypu. JIbBiB. — 1998. — 247 c. (1 3k3.)

15. M HP®OPMALMNOHHBIE PECYPCHI

http://vak.mondnr.ru/ Beicuias ATTecTallMOHHAsI KOMUCCHsS TP MUHUCTEPCTBE 00pa30BaHUs U
Hayku Jlonenkoit Haponnoii PecriyOnuku

http://vak.ed.gov.ru/ BBICIIAA ATTECTAHMUOHHAA  KOMUCCHUA  (BAK) npu
MunucTepcTBe Hayku U BbIciiero oopaszoBanus Poccuiickoit denepannu

http://vak.ed.gov.ru/87 IlepeueHb perieH3UPyEMbIX HAYYHBIX U3IAHUMI

http://mondnr.ru/ — MunuctepcTBo 00pa3oBanus 1 Hayku Jlonerkoit Hapoanoi Pecriyomuku
http://mondnr.ru /-~ MunuctepcTBo 00pa3oBanus u Hayku JloHerkoit HapoHoit pecmyOnuku
https://www.donippo.org/ — TOY OO «J/loHeukuii  pecrnyOIMKaHCKUH  WHCTHTYT
JIOTIOJTHUTEIHLHOTO MEearOTHUECKOro 00pa3oBaHmsD

http://ippo-vm.at.ua/ — Otaen matematrku JJorerkoro PUJIITIO

http://resobrnadzor.ru/ — PecnyOnukaHckass ciy:kba MO0 KOHTPOJK H Ham3opy B chepe
00pazoBaHus U HAYKH

16. MNPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopniopatunas nuriensust JJOHHY Ne 46484614);

2. Microsoft Office (koprioparuBHas aurensus JJOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (mumensuss mporpammbl DreamSpark mist BeIcImMX y4eOHBIX
3aBEICHUN);

4. Jlmuenszuu GPL, Apache, BSD s cBo6oaHOTO Tporpammuoro obecrieuenust: FreelLab, Scilab,
R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, Autusupyc Kacmnepckoro, Linux
Fedora, Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMITIAC-3D LT, Paint.NET,
Gimp.

Pabouass mporpamma paccMOTpeHa M IE€peyTBEp)KJEHa Ha 3acellaHuM KadelIpbl TEOpHUU
YIPYrOCTH M BBIUUCIUTENbHOW MaTemaTuku wuMeHM akajgemuka A.C. KocmomammaHckoro c
n3MeHeHusMu (6e3 usmenenuit) Ha20  ron.

[IpoTokoa Ne or“ 7 20 r

3aBenyromuii. kagenpoi B.U. CropoxeB

PaGouass mporpamma paccMOTpeHa U TepeyTBEepXkJAeHa Ha 3aceqaHuu Kadeapbl Teopuu
YOPYTOCTU W BBIYUCIUTEIbHON MaremaTuku uMmeHu akajgemuka A.C. KocMomamumaHckoro c
n3MeHeHusMu (6e3 u3meHeHwuit) Ha 20 roJ.

(3 2

[IpoTokom Ne oT 20 T

3aBeayromiuii. kageapoit B.U. CropoxeB
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