denepanbHOE rocyIapCcTBEHHOE OI0KETHOE 00pa30BaTEeNIbHOE YUPEKICHUE
BBICIIETO 00Opa30BaHUS

CAHKT-IIETEPBYPI'CKMIA FOCYgAPCTBEHHBIﬁ
APXUTEKTYPHO-CTPOUTEJIbHbIM YHUBEPCUTET

Kadenpa MapopManimOHHBIX TEXHOJIOTHI

YTBEPXIAIO
HauanbHuK yueOHO-METOIMYECKOTO YIPaBICHUS

Muixaiinosa AHHa  MeAnucaro uu¢posoii
nognucoto: Muxarinosa

OneroBHa AHHa OneroBHa

«22» dpespans 2023 r.

PABOYASI IPOTPAMMA JIUCLMIITUHBI (MOIY.JIST)

Kpunrorpadus
HarpasjieHue noarotopku/crenraibHocTh 09.03.03 Ilpuknannas nHGopMaTUKa
HaIpaBJIEHHOCTH (MpodUiIb)/crienuanu3anus o0pa3oBaTeIbHON mporpaMmel IpukinagHas naHbpopMaTrKa

®opma 00y4yeHus: oyHast

Cankr-IlerepOypr, 2023



1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
[{enbto AMCHMITIIMHBI ABIISETCS OCBOCHUE CTYJIEHTaMH METOJIOB, CIIOCOOOB U CPE/ICTB MPOTrpaMM-HOM U
anmapaTHOW peann3aiuy KpUnTorpaguueckux anropuTMoB
3azlaan1/1 OCBOCHHUA JUCHUIIJIMHBI ABJISAKOTCA:
— M3y4YeHHE MaTeMaTHYeCKHX OCHOB KpunTorpaduu;
— TMOJly4YeHHE CTYJCHTAaMH 3HAHMKA O KOMIIBIOTEPHOW KpUOTOrpadguu, BKIOYAas MPOrPAMMHYIO
pealin3aluio KpUnTorpapuieckix aropuTMOB, IPOBEPKY UX KauecTBa, FEHEPAIIMIO U pacipeIesieHue KIovei;
— npuoOpeTeHHe HABBIKOB HCIIOJIB30BAHUS AITOPUTMOB IMU(PPOBAHUS, SJICKTPOHHON LUPpPOBOH
MOAINKUCH, X3II-QYHKIMM, TeHepalud IICEeBIOCIyUYallHbIX I1OCJIEOBATEIbHOCTEH 4YHCENl U MPOTOKOJIOB
ayTeHTU(UKALNHU, UCTIOIB3YEMBIX B IIMPOKO PACIIPOCTPAHEHHBIX MPOTPAMMHBIX MTPOAYKTaX.

2. IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00y4YeHHMsI MO JAUCHMIUVIMHE (MOIYJ/II0), COOTHECEHHBIX C
HHANKATOPAMM J0CTHKEHUS] KOMIIeTeHIM

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIM

Konx n naumeHOBaHME
WMHJIUKATOpa JOCTHKEHUS
KOMIIETCHIINHU

[Tnanupyemsble pe3ynbTaThl O0yYEHHS 10
JUCLUILINHE, 00ECTIEUNBAIOILIUE TOCTHKEHNE
IJIAHUPYEMBIX pe3ysbTaToB ocBoeHuss OITOIT

OIIK-3 Cnocoben pemarb

OIIK-3.1 OcymiectBisieT BBIOOp

3HaET

CTaHJapTHbBIE 3aauu [MH(POPMAIIMOHHBIX PECYpPCOB B|— MaTeMaTHYECKUE OCHOBBI
npodecCuOHATBLHON COOTBETCTBUHM C MOCTaBJICHHOMW|KpUNTOrpaduuecKoi 3amunThl HHQOpMAaIIH;
NeSITeIbHOCTH Ha OCHOBE|3amaueit c IIPUMEHEHHEM [yMeeT

MH(POPMAIIMOHHOM u[uHpOopMaLOHHO- — OHOpEeHeHATh BO3MOXXHOCTH IIPUMEHEHUSA
oubnmorpaduyeckon KOMMYHHKAITHOHHBIX TEOPETUYECCKHX MOJIOKEHUI U METOJIOB BICIICH
KYJIbTYPBl C MNPUMCHCHHEM TEXHOJIOTHHI u C YYCTOM |MAaTEMATUKN [JIA IIOCTAHOBKHM W PCIICHUA
WH(POPMAIIMOHHO- OCHOBHBIX TpeOOBaHUH |KOHKPETHBIX 3a71a4 KpUITOTpaduu;
KOMMYHHKAITHOHHBIX WH(OPMAMOHHON BJIa/leeT HABBIKAMU

TEXHOJIOTUH M C Yy4eToM|0e30macHOCTH — CTaHJapTHBIMH MaTEMAaTUYCCKHUMU METOIaMHU
OCHOBHBIX Tp€6OBaHI/II7I MU UX MPUMCHCHUCM K PCHICHUIO 3aia4d 3allUThI
WH(POPMAIIMOHHOM JTAHHBIX;

0€301acCHOCTH

OIIK-7 Cnoco6en|OITK-7.1 PazpabarbiBaet|3HaeT

pa3pabarbIBaTh aJTOPUTMBI
U TPOrpaMMbl, MPUTOJIHBIE
JUTS [IPAKTUYECKOTO
IIPUMEHEHUS

AJITOPpUTM  PCIICHUA 3aJa4ud B
COOTBETCTBHHU C TCXHHUYCCKUM
3aJaHUuCM

— aJTOPUTMBI MU(POBAHUSI U OCOOEHHOCTH UX
peanu3anuu;

ymeeT
- pemarpb MIPUKJIATHbIE
KpUNTOrpagpuueckon 3amuThl;
olleHuBaTh 3(P(HEKTUBHOCTh MNPUMEHEHUs
Pas3IMYHBIX METOJIOB KpUIITOrpaduu

BJIajieeT HABBIKAMH

HaBbIKaMH  pabOTBl C  COBPEMEHHBIMU
MaKkeTaMy TPUKIATHBIX MPOTrpaMM B 00JacTu
Kpunrorpaduu U UH(POPMALMOHHOM
0e3onacHoCTH

3a71a41

3. Yka3anue MecTa JUCIHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMBbl

Jannast nucuumuvHa (Monynb) BKIOYeHa B biok «ucuummunsl, moxynu» b1.0.12 ocHoBHOIM
npodeccuoHanbHON obOpa3oBarenbHOM mporpammbl 09.03.03 Tlpuknagnas uHpOpMaTHKa W OTHOCUTCS K
00s13aTeIbHON YacTH yueOHOro IJIaHa.




Jist M3ydeHus: JUCUUIUIMHBL, 00yJaronuecs JOKHBIL:

3HATh.

— OCHOBHBIE TTOJIOKEHUS BBICIIEH anreOpbl U TEOPUU YHCET;
— OCHOBHBIE ITOJI0KEHHUS TEOPUH BEPOSITHOCTEN U MAaTEMaTUYECKON CTATUCTUKH;

— 0a30BbIe MOHATHUS M OCHOBHBIE PUEMBI MATPUYHOHN anreOpsl;

YMETh:

— OIpCACTATHL BO3BMOKHOCTU NPUMCHCHUSA TCOPECTUICCKUX MMOJIOKEHHH U METOAOB BBICIICH MaTeMaTHKH

JJI ITIOCTAaHOBKHU M PEIICHUSA KOHKPETHBIX 3a/1a4,

BJIAJACTh:

— CTaHAAPTHBIMU MAaTEMAaTUYECKUMU METOJAMHU U UX IPUMEHEHUEM K PELICHUIO 3314 3alUThI JaHHBIX;
— HaBBIKAMHU PabOTHI ¢ HanOoJee PacpOCTPAHEHHBIMU MAKETaMU MPUKIIAIHBIX MPOTPaMM B O0JIACTH

nH(pOpMaIMOHHOW 0€30MMacCHOCTH.

Ne
n/a

[Tocnenyromye JUCITUTITAHBI

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHIKCHHA KOMIICTCHILIMH

1 |BrimonHeHue U 3alIUTa BBIMTYCKHON KBaTU(UKAIMOHHON PabOThI

VK-1.1, VK-1.2, YK-1.3, YK-1.4, VK-
1.5, VK-1.6, YK-2.1, YK-2.2, VK-2.3,
VK-2.4, VK-3.1, YK-3.2, YK-3.3, VK-
3.4, YK-3.5, VK-3.6, YK-4.1, YK-4.2,
VK-4.3, VK-4.4, YK-5.1, YK-5.2, VK-
5.3, YK-6.1, VK-6.2, YK-6.3, YK-6.4,
VK-6.5, VK-7.1, YK-7.2, YK-7.3, VK-
7.4, YK-8.1, VK-8.2, YK-8.3, YK-8.4,
VK-9.1, VK-9.2, VK-9.3, YK-9.4, VK-
9.5, YK-10.1, VYK-10.2, VYK-10.3,
OINIK-1.1, OIIK-1.2, OIK-1.3, OIIK-
1.4, OIIK-1.5, OIK-2.1, OIIK-2.2,
OITK-2.3, OIIK-2.4, OIIK-2.5, OIIK-
3.1, OIIK-3.2, OITK-4.1, OIIK-4.2,
OITK-5.1, OIIK-5.2, OIIK-6.1, OIIK-
6.2, OIK-7.1, OIIK-7.2, OIK-8.1,
OITK-8.2, OITK-9.1, OIK-9.2, K-
1.1, TIK-1.2, TIK-1.3, TIK-1.4, TIK- 2.1,
TK-2.2, TIK-3.1, [IK-3.2, TIK- 4.1, TIK-
42, TIK-4.3, TIK-4.4, TIK(I]) -1.1,
MIK(ID)-1.2, TK(I)-1.3, TIK(D)- 1.4,
TIK(I])-1.5

2 |MudopmanmonHast 6€30MacHOCTh U 3aluTa HHPOPMAIIH

OIIK-2.4, OIIK-3.1

4. O0beM AUCHMILVIMHBI (MOAYJISA) B 3a4eTHBIX €IMHUIIAX C YKAa3aHMEM KOJIU4YecTBa aKaJleMUYeCKHX
4acoB, BBIICJCHHbIX HA KOHTAKTHYI0 padoTy o0ydarmommxcsi ¢ nmpemojgasartesneM (0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4Yarommxcst

Cemectp
13 HuX yackl Ha
Bup yaebHol paboTh Beero MPaKTHYECKYIO
Hacos NOATOTOBKY 2
KonrakTHas padoTa 32 32
[pakTuueckue 3austus (Ip) 32 0 32
HMHuast kOHTaAKTHas padoTa, B TOM YHCJIeE: 0,8 0,8
KOHCYJIBTAITNH 110 KypPCOBO# paboTe (ITPOEKTY), 0.4 0.4
KOHTpOJbHBIM paboTtam (PI'P) ' '




KOHTaKTHasi paboTa Ha aTTeCTALHIO (C/1aua 3aueTa,
3a4eTa ¢ OICHKOM; 3aIiTa KypCOBOHW pabOThI 0,4 0,4
(mpoexkta); cnaya KOHTpONbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCHIO
(KOHCYNbTAIHS TIEPe]] SK3aMEHOM H c1avya
Yacebl HA KOHTPOJIb 4 4
CamocrositesqibHast padora (CP) 35,2 35,2
O0mas TPy10eMKOCTh TUCHUILINHBI (MOIYJIs1)
Jachl: 72 72
3a4eTHbIEC eIUHHUIBI: 2 2
5. Conep:kanue MUCHMIUVIMHBI (MOXYJisl), CTPYKTYPHMPOBaHHOE IO pa3aejaM (TeMaM) ¢ yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHX YaCOB U BU/IOB Y4eOHBbIX 3aHATHI
5.1. Tematudeckuii 11aH TUCIMUIUIAHBI (MOJTYJIS)
KonTtakTHast paboTta (110 yueOHBIM
3aHATHSIM), Yac. Kon
WHUKATOP
= a
3 I1 P B
No Pasnensl qUCHUILIMHBI g ACKTIHH 3 1 CP :::;O’ IOCTHKEHHU
[0} .
O W3 HUX Ha W3 HUX Ha W3 HUX Ha A
MPaKTH- MIPaKTH- MIPaKTH- KOMIICTCHIL
Bcero | yeckyto | Bcero | ueckyro | Bcero | ueckyro uu
MOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3men. 1.
Kpunrorpadudeckas 3ammura
uHpOpManun
OIIK-7.1
KpUOTOAHAIM3a
1.2. ;éiMMeTpiiﬁﬁTpmHHe ‘[ 2 8 2 | 10 |OHK3L
OIlK-7.1
KPUIITOCUCTEMBI
1.3. ®dyHKUMU XEIIHWPOBAHHUSA: OIIK-7.1,
1.3. 2 3 4 7
Ha3HA4YE€HHE U HUCIIOIb30BAHNE OIIK-3.1
2. |2 pa3gen. 2. DneKTpoHHAas
urdpoBas MoAMUChH
21 2.1. ONIl: na3nauyeHne u 2 2 4 6 OIlK-3.1,
" |obnacTu IpUMEHEHUS OIIK-7.1
59 2.2.  OcHOBHBIE  AJITOPUTMBI 5 4 4 8 OIK-3.1
DI T
23 2.3. }'Ipo6neMH rexepanuu| 3 5 5 OIK-3.1
KJIFOUEeH
3. |3 pazgen. 3. Merozsl
KpHUIITOAHATN3a
OIIK-3.1
1.13.1.4 7 . 2 2 7 ’
3.1. 13 ACTOTHBIN aHAJIH3 9 OTK-7 1
3.2. 21;121\;[MeI*quHLIX KPHHToaHaHH; 2 2 6 8 OIK-3.1,
OIlK-7.1
ACUMMETPUYHBIX MG POB
3.3. CpaBueHne €TOI0 OIIK-3.1,
3.3. DABHEHHE — METONOB) 5 2 42| 6.2
KpUIITOAHAIN3a OIIK-7.1
4. |4 paznen. Has KOHTaKTHas
pabora




OIIK-3.1,

4.1. |Nnas koHTaKTHas paboTa 2 0,8 OITK-7 1.
5. |5 pa3nen. Kontposb

OIIK-3.1,

5.1. [3auer 2 4 OITK-7 1

5.1. [IpakTuyeckue 3aHsATUs

HaumenoBanue paznena

pJaj;_)z[ U TeMbl IPAKTHYECKHX HaumeHoBaHue U cofepkaHue NPAaKTUYECKUX 3aHATHH
3aHITHH
MaremMaTHuecKkue OCHOBbI KpUNITOrpaduu U KPUIITOAHAIN3A
Konnenmus napopmanmonHoit 6e3omacHocTr. HopMaTHBHO-PYKOBOISIIHE
MaremaTtuueckue JIOKYMEHThl. MaremaTuyeckre ocHOBBI kKpuntorpadpuu. Teopus nenumoctu,
1 |ocHoBbI kKpunTorpaduu u|aroputM EBknnna, ¢ysxums Oiiepa. CpaBHEHHE M CHUCTEMa BBIUETOB.
KpUNTOaHAIN3a MonaynbHasg apudmMeTMka M JAUCKPETHBIM Jorapupm. AcCUMMETpUYHBIE
kpunrocucrembl. Kpunrtocucrema RSA. Kpuntocucrema Oinb-I'amans.
Kpunrocucremsl 6e3 nepenauu Kirouei.
MaTreMaTH4ecKue Kpunrocucrema RSA
1 |ocHoBbl Kpuntorpadguu u|MoxynbHas apudMETHKa M JUCKPETHBIA JlorapupM. ACHMMETPUYHBIE
KPHIITOAHAIH3a kpunrocucreMmsl. Kpuntocucrema RSA.
Maremarnueckue Kpunrocucrema Dinp-I"amans
1 |ocHoBsl kpunrorpaduu u|MonyiabHas apupMeTUKa M JUCKPETHBIA Jjorapupm. ACHMMETpUYHEIE
KpuIToaHaiau3a KpPUIITOCUCTCMBIL. KpI/IHTOCI/ICTeMa Onp-"amans.
CuMMeTpHUUYHbIE U ACUMMETPUYHBIE KPUIITOCUCTEMBI
1.2. CummeTpuyHbIE U Con
pEMEHHBIE MPAKTHUUECKUE MPUIIOKEHUS KPUNTOrpapUUEeCKUX METOJIOB.
2 ACHMMCTPHHHBIC [IpuHIMIBI 1 METOABI IOCTPOEHUSI CUMMETPUYHBIX KPUIITOCUCTEM.
KPUITOCUCTEMBI
[Toctpoenue mudpoB MOJCTAHOBKU U NEPECTAHOBKU.
1.2. CuMmmeTpuyHbIEC U Mocr .
poenue mmdpoB noacraHoBku. udpel onHoandaBUTHON 3aMEHBI.
2 aCUMMETpPUYHbBIE [nd .
pbl MHOTOasI(haBUTHOM 3aMeHbl. [locTpoenue mu@poB nepecTaHOBKH.
KPUIITOCUCTEMBI
OcHoBHO 11ar 1 6a30Bble UKIIBI KpunTonpeoOpazoBanuii mo 'OCT 28147-
1.2. Cummerpuunsie 1 |89.
2 ACHMMETPHYHbIC OcHoBHO 11ar 1 6a30Bble IMKIIBI KpunTonpeoOpazosanuii mo 'OCT 28147-
KPHIITOCUCTEMBI 89. Pexumebl 1 cxembl paboTsl anroputMoB mmdposanus mo 'OCT 28147—
89.
1.2. Cummetpuunbie 1 |Anroput™ duddu-Xennmana.
2 aCUMMETPUYHBIE Anroput™m uddpu-Xemimana.
KPUIITOCHCTEMBI
Xom-(pyHKIMU: Ha3HaYeHHE M MpakThyeckoe wucnonb3oBanue. ['OCT
P34.11-94 «Kpunro-rpapuueckass 3ammra uHpopMamuu. DyHKIUSA
1.3. ®yHknun XDIIUPOBAHUSD.
3 XEIIUPOBAHHUSL: OYHKIMY XEIUPOBAHUS: Ha3HAYEHUE U UCIIOJIb30BaHUE
Ha3HaYeHHUE U Xom-pyHKIMK: Ha3HaYeHHEe U IpakTHyeckoe wucnosb3oBanue. ['OCT
HCIIOJIb30BAaHUE P34.11-94 «Kpunto-rpapuyeckas 3amura uHGopmanuu. DyHKIUS
X3IIMPOBaHUsA». BakHeHIIME NPAKTUYECKU HCIOIb3YEMbIE CTOWKHE XOIII-
GbyHKIUH.
1.3. ®ynknun Baxuelinme npakTH4eCK UCTIOIb3yeMble CTOMKHE XAII-(pYyHKIUU
3 XEIINPOBAHUS: Baxkneiime npakTHYECKH UCIIOJIb3yeMble CTOMKHE XAUI-(PYHKIINH
Ha3HAYEHUE U
HCI0JIb30BaHUE
A 2.1. DI HasHaueHue u SUIT: Ha3HayeHue 1 06JaCTU IPUMEHEHHUS

oOiactu

YCTHBIW OIMPOC, PEIICHUE 33]1a41, TECThI




MMPUMCHCHU A

2.1. DUII: nazHaueHue u
00J1aCTH IPUMEHEHUS

[Ipouenyps! BbIpaOOTKH U MPOBEPKH MOANHUCH.
OnexkTpoHHas IUQpPOBas MOAMKUCH: CYUIHOCTb M BapUAHTHl pPeATU3aALUU.
[Ipouenyps! BbIpaOOTKH U MPOBEPKH MOAMHCH.

2.2. OCHOBHBIE
anroputmsl DI

Ocnosubie anroputmbsl J1II. Cxema RSA.

Hawnbosee n3BecTHbIC arOpUTMBI AJIEKTPOHHON Nonuch: cxema RSA, cxema
Dinp-T'amaisg, TOCT P 34.10-2001/34.10-2012. MaTeMaTH4eCKHE MOIEIH U
nporpamMmmHasi peanuszanus anroputmon D11

2.2. OcHOBHbIE
anroput™sl DI

Ocnosuble anroputmsl DI cxema Dnp-I"amans

Hawnbosee n3BecTHbIC arOpUTMBI AJIEKTPOHHOM Tonuch: cxema RSA, cxema
Dinp-T'amaisg, TOCT P 34.10-2001/34.10-2012. MaTeMaTH4eCKHE MOIEIH U
nporpamMmmHasi peanuszanus anroputmon LI

2.3. [IpobGnemsl
TeHepaluy KIrYeh

[Tpo6eMbl reHepanuu KIroven

[Tpobnembl reHepay KIoden

3amMra OTKPHITHIX Kitoued mudpoBaHus or noaMeHsl. Ceprudukanus
kmovyeld mudposanus. LleHTpsl ceprudukamun. dopmaT >IEKTPOHHBIX
ceptudukaroB. Pacmmpenus ceprupukatoB. OT3bIB CEpTUPHUKATOB.

2.3. [IpoGnemsr
TeHepaluy KIrYen

dopmart 3IEKTPOHHBIX CEPTUPHUKATOB

3ammTa OTKpBHITBIX KIO4Yeld mudpoBanus oT moaMeHbl. Ceprudukamus
kmouyed mudposanusa. Llentpsl ceprudukanuu. dopmaT >IEKTPOHHBIX
ceptuduraroB. Pacmmpenns ceprupukatoB. OT36IB CEPTHPHUKATOB.

2.3. IIpoGnembr
reHepanuy KIdyen

Ceprudukanus kmoueil mudpoBaHus.

3ammMra OTKPHITHIX Kitoued mudpoBaHus or noaMmeHsl. Ceprudukanus
kmovyeld mudposanus. LleHTtpsl ceprudukamun. DopmaT 3IEKTPOHHBIX
ceptudukaroB. Pacmmpenus ceprupukatoB. OT3bIB CEpTUPHUKATOB.

3.1. YacTOTHBIN aHaATIHU3.

YacToTHBII aHAIU3

YacrtotHblit ananu3. [TonHelii nepedop kioden

YacrotHsli u guddepeHIMaNbHbI  KpUNITOAHATU3 TeKcTa. PackpbiTue
MPOCTHIX NOJCTAHOBOYHBIX MHU(POB. XapaKTEPUCTUKH METO/IA.

3.1. YacTOTHBIN aHaIHU3.

[TonHblit mepeOop kiroueil. XapakTepuCTUKU METO/1A.

UYactortueiit ananu3. [lonHbrit nepedop kiroueit
XapaKkTepuCTUKU METO/IA.

3.2. Kpunroananus
CUMMETPHUYHBIX U
ACHMMETPUYIHBIX

mmdpos

Kpunroanann3 CMMMETPUYHBIX U ACUMMETPUYHBIX MIU(POB

Kpunroananu3 cMMMETPUYHBIX 1 aCUMMETPHUHBIX IIUPPOB

Kpunroananu3 cumMerpudHbix mmdpoB. Kpunroanann3 acMMMETPUYHBIX
M dpos.

Ataka mo Kmo49aM. MeTox «BCTpeuW TocepenuHe». KpumroaHamus 1o
no0oyHbIM KaHanaMm. Kpunro-ananus xam-QyHKIuii.

3.2. Kpunroananus
CUMMETPUYHBIX U
ACHMMETPUYHBIX

mmdpos

Kpunroananu3 CMMMETPUYHBIX 1 CHMMETPHYHBIX IIU(PPOB.

Kpunroananu3 cummerpuuyHbix mm@pon. KpunroaHains acMMMETpPHUYHBIX
M dpos.

Ataka mo Kmo49aM. MeTox «BCTpeuw TocepenuHe». Kpunroanamus 1o
no0oyHbIM KaHanaMm. Kpunro-ananus xam-QyHKIuii.

3.3. CpaBHEHHE METOJOB
KpUIITOAHAIN3a

CpaBHCHI/IC MCTOZIOB KpHUIITOAHAJIN3a

3.3. CpaBHEHME METOJOB KPUIITOAHAIN3A
O0G30p W OIEHKa METOJOB KpHUNTOAHAIM3a.
KpUIITOAHATIN3E.

HanoTtexHonoruu B




3.3. CpaBHEHHE METOJOB
KpUIITOAHAIN3a

0030p ¥ OlIEHKAa METOJIOB KPUIITOAHAIH3A.

CpaBHeHI/Ie MCTOOB KpUIITOAHAJIN3a
O630p H OLICHKA MCTOJJOB KpHUIITOAHAJIN34a.

5.2. CamocTosTenpHas paboTta o

OyJarommxcs

No | HaumeHnoBaHnue pazjaena o
CopepxaHue caMOCTOSITEIbHON pabOThI
pasa| AMCIMILTAHBI U TEMBI
Maremaruueckue MaremaTruecKkre OCHOBBI KpUIITOTpadUU ¥ KPUIITOAHATTN3A
1 |ocHOBHI KpunTorpaduu 1 |U3ydyeHue MaTepuaa, IoJAroToBKa K TeCTUPOBAHUIO
KpUTITOAHAIIH3A
1.2. Cummerpuunbie 1 |CUMMETPUYHbBIE U ACHMMETPUYHBIE KPUTITOCUCTEMBI
2 aCUMMETPUYHbIE
KPUIITOCUCTEMBI
1.3. ®ynkiun OYHKIMY XEIIUPOBAHUS: Ha3HAUECHUE U UCIIOJIb30BaHUE
3 XEITUPOBAHHMS: M3y4eHUe MaTepHalia, MOArOTOBKA K TECTUPOBAHUIO
HA3HAYCHHE U
HCIIOJIb30BaHUE
OIII: HazHaueHnue u 006J1aCTU TPUMEHEHUS
2.1. OUII: HazHaueHue u 1 p
4 U3y4eHUEe MaTepuana, MOAr0TOBKA K TECTUPOBAHUIO
00JacTu IPUMEHEHHUS
I'OCT P 34.10-2001/34.10-2012.
5 2.2. OCHOBHBbIE Haubonee n3BecTHbIC aNTOPUTMBI AIEKTPOHHOU noanucu: cxema RSA, cxema
anroputmbr JLITT Onb-T'amaist, TOCT P 34.10-2001/34.10-2012. MaremaTtudeckue MOLEIU U
nporpaMmMmHas peanu3sanus anroputmon DLI1.
5 2.2. OCHOBHBIE OcHoBuble anroputmsl DI
anroputmsr JLITT U3y4eHUEe MaTepuana, MOAr0TOBKA K TECTUPOBAHUIO
5 2.3. TIpo6Gaemsl [TpoGnemMbl renepanuu Kirouen
reHepaluy KIoueil  [M3y4eHHe MaTepuaa, MoJroToBKa K TECTHPOBAHUIO
2 1314 . YacroTHsiii ananu3. [lonHblil nepedop kinroueit
- JACTOTHBIM AHAMHS. |y vyepyre MaTepuana, MOATOTOBKA K TECTHPOBAHHIO
KpunroaHnaian3 CAMMETPUIHBIX U aCHMMETPUIHBIX MH(POB
3.2. Kpunroananus  |u3ydeHue MaTepuana, MOJAroTOBKa K TECTUPOBAHUIO
8 CUMMETPUYHBIX U
ACUMMETPUYHBIX
1012 (01]0]0):]
CpaBHeHUE METO/I0B KpUIITOAHAIN3A
9 3.3. CpaBHEHUE METOJIOB |M3y4yeHUE MaTepHalia, OArOTOBKa K TECTHPOBAHUIO

KpUINITOAHATIHN3a




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIBLHOM Pa00Thl 00y4AIOIIMXCS 110 JMCHHUIIMHE (MOLYJII0)

MeTtonudeckue peKOMEHAAINH 10 paboTe ¢ KOHCIIEKTOM JICKIIHIA

IIpocMOTpuTE KOHCHEKT cpaszy mocie 3aHiaTui. [lomMerbre Marepuan KOHCIIEKTa JIEKLHM, KOTOPBIA
BBI3BIBACT 3aTPyJHEHUs Uil NMoHMMaHud. l[lombiTailTech HalTH OTBETHl HA 3aTPYAHUTENIBHBIE BOIIPOCHI,
UCTOJB3ysl MpelaraeMyro JIMTepaTypy. Eciau caMoCTOSTENbHO HE yJaloch pa3o0paThCsi B MarepHale,
chopMynupyiTe BOPOCH U 00paTUTECh HAa TEKYIIEH KOHCYIbTAllMU WK Ha OJMKaiiel JIEKIIMU 3a TOMOIIBIO
K [IPENO0aBaTeIo.

Kaxnyro Heneno pekoMeHAYeTCs OTBOAWTH BpEMsl Ui IOBTOPEHMS NPOMIEHHOrO MaTepuala,
MPOBEPSIst CBOM 3HAHUSI, YMEHUS U HaBBIKHU 110 KOHTPOJIbHBIM BOIIPOCAM.

Cnymianve W 3amuch JIGKIMA — CJIOXKHBIM BHJ BY30BCKOW ayAMTOPHOW paboThl. BHHMMartenbHOE
CIIylIaHUE U KOHCIIEKTHUPOBAHUE JIEKIMI MpeanoyiaraeT MHTEHCUBHYIO YMCTBEHHYIO JACSITEIBHOCTh CTYACHTA.
Kpatkue 3anmucu nekuuii, X KOHCIIEKTUPOBAHUE TTOMOTaeT YCBOUThH yueOHbIM MaTepuain. KoHcnekT sBisiercs
I10JIE3HBIM TOI'/Ia, KOTJIa 3aIIMCaHO CaMO€ CYILIECTBEHHOE, OCHOBHOE U CJEJIAHO 3TO CAMUM CTYJEHTOM.

He Hano cTpeMuThCs 3anucarh JOCIOBHO BCIO JIEKIUIO. Takoe «KOHCIEKTUPOBAHUE» TPUHOCUT OOJIbIIIe
BpE/Ia, YeM MOJIb3BI. 3aMKCh JICKIIHI PEKOMEHIYETCSI BECTH 110 BO3MOKHOCTH COOCTBEHHBIMU ()OPMYTUPOBKAMH.
XKenarenbHo 3anKCh OCYIIECTBIIATH HA OJTHOM CTPaHMIIE, a CIASAYIONIYIO OCTaBIATh AJIsi MPOpabOTKU y4eOHOTo
Marepuaia CaMOCTOSITEIbHO B JIOMAITHUX YCIOBHSIX.

KoHcnekT nekuuu iydiiie noapa3aensaTh Ha MyHKTHI, naparpadsl, coOI01as KPaCHYIO CTPOKY. DTOMY B
0OJBIION cTeneHu OyayT CrmocoOCTBOBATh ITYHKTHI IUIaHA JICKIMH, MPEUIOKCHHBIC MPETOJaBATEIISIM.
[IpuHIMNIUaTBHBIE MeCTa, onpeneiaeH s, GOPMYIIbI U IPYroe cleAyeT COMPOBOXKIATh 3aMEUaHUSIMHU «BaXKHO,
«0c000 BKHOY, «XOPOIIIO 3aIIOMHUTHY U T.I. MOXKHO J€J1aTh 3TO U C TOMOIIBIO Pa3HOLIBETHBIX MAPKEPOB WIIH
pYyUexK.

Paboras Ham KOHCIIEKTOM JIEKIIMH, BCEr/Ia HEOOXOAMMO HCITOJIb30BAaTh HE TOJNBKO y4EOHHK, HO U Ty
JTUTEPaATypy, KOTOPYIO JTOMOTHUTEILHO PEKOMEHI0BA JIEKTOP. FIMEHHO Takas cepbe3Hasi, KpornoTiinBas paboTa
C JISKIIMOHHBIM MaTEPHUAJIOM ITO3BOJIMT TIYOOKO OBJIAICTh 3HAHHUSIMH.

MeTtoauueckre peKOMEeHIalliu 0 MOATOTOBKE K J1a00paTOpHBIM paboTam

JlaGopatopHble pabOTHl TPEACTABISAIOT OAHY U3 (OPM OCBOCHHUS TEOPETHYECKOTO Marepuaia ¢
OJTHOBPEMEHHBIM (HOPMHUPOBAHHEM MPAKTUYECKHX HABBIKOB B M3ydaeMoil mucruruinHe. VX Ha3HaueHue —
yrIyOsieHHe TPOpabOTKH TEOPETHYECKOTo MaTepuana, (OPMHUPOBAHHE TPAKTHUYECKUX HABBIKOB IyTEM
PETYISApHON U TUIAHOMEPHOM CaMOCTOSITENbHOM paboThl CTYIEHTOB Ha MPOTSHKEHHH Bcero Kypca. IIporecc
MOJITOTOBKH K JTa0OpaTOpPHBIM padoTaM BKIIOYAET W3YYEHHE HOPMATHUBHBIX JOKYMEHTOB, 00S3aTENbHOW H
JIOTIONIHUTENBHON ~ JIUTEepaTypsl MO paccMaTpuBaeMoMy Bompocy. HemocpencTBeHHOe TMpOBEACHUE
nabopaTopHON pabOThI MPE/IoJIaraeT:

- W3y4eHHUe TEeOPETHYECKOro MaTepHuaja 1o TeMe JIabopaTopHOW paboThl (IO BOmpocaM H3ydyaemoi
TEMBI);

- BBITIOJTHEHUE HEOOXOUMBIX PAacueTOB U HKCIIEPHUMEHTOB;

odopmieHre OTYeTa C 3alOJTHEHHEM HEOOXOJWMBIX TaOIHI], TOCTPOCHHEM TpadUKOB, MOITOTOBKOM
BBIBOJIOB IO MIPO/IEJAHHBIM SKCIIEPUMEHTAM U TEOPETUUECKUM pacyeTam;

- MO0 KaxIoi JabopaTOpHON paboTe NPOBOIUTCS KOHTPOIb: MPOBEPSETCS COICpKaHWE OTYeTa,
MIPOBEPSETCS YCBOCHHE TEOPETHUECKOro MaTepuaia. KOHTpoIib yCBOGHUS TEOPETUIECKOT0 MaTepHraia sBIseTcs
WHIUBUIYaTbHBIM.

MeTtoanueckre peKOMEeHIaluH 110 MOATOTOBKE K 3a4eTy

CTyneHTBl CHAlOT 3a4eThl B KOHIIE TeopeTHueckoro oOydeHms. K 3adeTy momyckaeTcsl CTY/CHT,
BBINOJIHUBIIMK B MOJHOM 00BEMe 3aJaHus, MpelycMOTpeHHbIe B paboueil mporpamme. B ciydae mpomycka
KaKUX-TH00 BUIOB Yy4YeOHBIX 3aHSATHH IO YBKUTEIBHBIM WJIH HEYBAXHUTEIHHBIM TPUYMHAM CTYIEHT
CaMOCTOSITENTLHO BBIMOJIHAET U CIAeT Ha MIPOBEPKY B MMCHbMEHHOM BH/JIE OOIIME MIIM UHIUBHIyalbHbIE 3aJaHUs,
orpeziesisieMble MTPernojaBaTesIeM.

3ayeT MO TEOPETHYECKOMY Kypcy MpOXOAMT B YCTHOM WM NHCbMEHHOH (opme (ompernenseTcs
Ipero1aBaTesieM) Ha OCHOBE TIEPEUHs BOIIPOCOB, KOTOPBIE OTPAXKAIOT COJICpKAHNE ICHCTBYIONICH padoueit



porpamMMbl YUeOHOM TUCIUIIITUHBI.
CryneHTaM peKOMEHIyeTCs:
- BHUMATEJIbHO ITPOYUTATH BOIIPOCHI K 3a4ETY;
- COCTABMTbH IIJIaH OTBETA HA KaKJbI BOIIPOC

7. OueHoYHble MaTepHaJbl /JJsl NPOBedeHHs] TEeKYUIero KOHTPOJIsI yCIeBAeMOCTH M NMPOMEKYTOYHOM
aTTecTalMU O0YYAKOIIMXCS 10 JUCIHUILINHE (MOILYJII0)
7.1. Ilepedyenb KOMIIETEHIUI C YKa3aHUEM HTAroB UX (JOPMHUPOBAHUS B IPOLIECCE OCBOCHHSI TUCIIUILIHHEI

Ko n nHaumenoBaunue
No KonTponupyemsble pa3iesibl JUCUUILIHHBI . Bun onieHouHOIO
WHJIUKATOpa KOHTPOJIUPYEMOil

/1 (Moyis) B — cpelcTBa

1 MareMaTHueCKue OCHOBBI KpUOTOrpaduu | YCTHBIM OIIPOC, pelIeHue

OIIK-3.1, OIIK-7.1

KpUIITOAHATIN3a 3a/1a4

5 1.2. CumMeTpuyYHbIE M aCUMMETPUYHBIE OIIK-3.1. OMK-7.1 YCTHBIA OMNpPOC, pEelIeHUE
KPHUIITOCHCTEMBI o ' 3a1a4U

3 1.3. OyHKIUM XEHMIMPOBAHMS: HA3HAYCHUE U OIK-7.1. OIK-3.1 YCTHBIM ONPOC, pelieHue
KCIIOJIL30BAHUE 7 ' 347144, TECTHI

4 2.1.  ONIl: wnHa3HaueHne wu  oOJacTu OIIK-3.1. OIIK-7.1 YCTHBIA ONIPOC, pelIeHue
MPUMCHCHUS o ) 3aJ]a4M, TECTHI

5 |2.2. OcHoBubie anroput™Msl D11 OIIK-3.1 YCTHRII OTPOC, PEIICHHe

3aJ1a4M, TECTHI

YCTHBIA OIPOC, pelIeHue

6 |2.3. [IpoGyiembl reHepanuu Kirouei OIIK-3.1
3aJ1a4M, TECThI

YCTHBIN OIpOC, pelieHue

7 |3.1. YacTOTHBII aHAIIN3. OIIK-3.1, OIIK-7.1
3a7a4H, TECThI

3.2. Kpunroanamm3s CHUMMETPUYHBIX H© CTHBIA OOpOC, PEILICHUE
8 P P OITK-3.1, OTIK-7.1 M poc, p
ACHMMETPHYHBIX HIH(GPOB 3aJ]a4H, TECTHI

YCTHBIA OIPOC, pelIeHue

9 |3.3. CpaBHeHUE METOOB KPUIITOAHATN3A OIIK-3.1, OIIK-7.1

3a71a4M, TECThI
10 |Mnas koHTakTHas pabora OIIK-3.1, OIIK-7.1
11 |3ager OIIK-3.1, OIIK-7.1

7.2. TunoBsle KOHTPOJIbHBIE 3a/1aHUS UM UHBIE MAaTepUaJIbl TEKYIIIETO KOHTPOJIS YCIIEBaEMOCTH, HEOOX0AUMBIE
JUIS OLIEHKH 3HAaHUW, YMEHUH 1 HaBBIKOB U (MJIM) OMBITa IPO(ECCUOHATIBHON AESITETbHOCTH, XapaKTePU3YIOLINX
3Tansl HOpMUPOBAHMS KOMIETEHIIUH B TPOIIECCE OCBOCHUS AUCIUTIINHBI

[TpumepHble 3aaHus AJi1 NPOBEPKU CHOPMUPOBAHHOCTH WHIUMKATOPOB JOCTHIKEHHSI KOMIETEHIIMH
OIIK-3.1, OIIK-7.1

Anroput™m muQppoBaHUs HAa OCHOBE 33/1a4y 00 YKJIaJKe paHLa

B 1978 r. Mepkiip 1 XenaMaH NpeJIoKUINA UCTIONIb30BaTh 3a/lauy 00 yKJajke paHua (prok3aka) A
acUMMeTpu4Horo mudposanus. OHa oTHocuTces K kiaaccy NP-monHbIX 3amay u popMynupyercs Cleayromum
obpa3omM. /laHO MHOKECTBO MPEIMETOB Pa3NIU4HOro Beca. CrpaiinBaeTcst, MOKHO JIM MOJIOKUTh HEKOTOPbIE U3
ITUX MIPEAMETOB B PaHEI] TaK, YTOOBI €0 BEC CTaJI paBeH OIpeAeIcHHOMY 3HaueHI0? bonee GpopmansHo 3amayua
dbopMmynupyercs Tak: gaH Habop 3HaueHuit M1, M2, ..., Mn u cymmapHoe 3HaueHue S; TpeOyeTcs BHIUMCIHUTD
3Ha4YeHus bi Takue uTo

S=bIMI1 + b2M2 + ... + bnMn,

r7ie N — KOJIMYECTBO MPEIMETOB;

bi - OunapHbIii MHOXKUTENb. 3HaueHue DI = 1 o3Ha4aeT, 4To MpeaAMET | KIaayT B prok3ak, bi = 0 - He
KJIaAyT.

Hamnpumep, Beca npenmeToB uMeroT 3Hauenus 1, 5, 6, 11, 14, 20, 32 u 43. IIpu 3T0M MOKHO yakoBaTh
PIOK3aK TaK, 4TOObI €ro Bec CTall paBeH 22, UCIOJIb30BaB MpeaMeThl BecoM 5, 6 u 11. HeBo3mMoxkHO ynakoBaTh
PIOK3aK Tak, 4TOOBI €ro Bec CTajl paBeH 24.

B ocHoBe anroput™Ma, pensioskeHHOro Mepkiiom u XeJIMaHOM, JISKHUT ujies IudpoBaHus COOOIICHUS
Ha OCHOBE PEIICHUs CEPUH 3aJ1ad YKIAJAKH paHua. [IpeaMeTs! U3 Kyuu BHIOMPAIOTCS C




MOMOIIBIO0 OJIOKA OTKPBITOIO TEKCTa, ATUHA KOTOpOoro (B OUTax) paBHa KOJIMYECTBY MpeIMETOB B Kyue. llpu
3TOM OHTBI OTKPBITOTO TEKCTA COOTBETCTBYIOT 3HAUCHUSIM D, & TEKCT SIBIISICTCS ITOJYYEHHBIM CYMMapHBIM BECOM.
[Tpumep mmdporpammsl, MOITy4eHHON C TOMOIIBIO 331a4K 00 YKJIa/IKe paHIla, MoKa3aH B CleAyIollel Tadnure.

CyTb UCHONB30BaHUS JAHHOTO MOJIXOJa Ui IU(POBAHHUS COCTOMT B TOM, YTO Ha CamMOM Jieje
CYIIECTBYIOT JIBE pa3lIMYHbIC 3a/lay¥l YKIAJIKWA paHIla - OJHA M3 HUX PEIIaeTCs JIETKO M XapaKTepH3yeTcs
JUHEHHBIM POCTOM TPYIOEMKOCTH, a APYyras, Kak IPUHATO CYUTATh, HET. JIErkuil sl yKJIaJIKu paHel MOKHO
MPEBPaTUTh B TPYAHBIH. Pa3 Tak, TO MOXXHO MPUMEHUTH B KA4€CTBE OTKPBITOTO KIIFOYA TPYAHBIN IS YKIIATKA
paHell, KOTOPbIH JIETKO UCIOIb30BaTh /Ui MU(POBAHUS, HO HEBO3MOXKHO - s JemudpoBaHus. A B KauecTBe
3aKpBITOTO KJOYa MPUMEHHUTH JETKHH s YKJIAJKA paHel, KOTOPBIM MPEeAOCTaBIseT MPOCTOW CIOco0
e poBaHus COOOIICHUS.

B kauecTBe 3akphITOro Kiro4a (JIETKOTO JUIsl YKJIQIKH paHIA) HCIOJIb3YETCsl CBEpPXBO3pacTarouias
nocieoBareabHOCTh.  CBepXBO3pacTarolleld Ha3bIBaeTCs MOCIEAOBATEIBbHOCTh, B KOTOPOM  KaXKIIblii
MOCITIEAYIONUH uJieH O0JIbIlle CyMMBI BCeX Mpeapayiux. Hanpumep, mocinenoBarensHocTh {2, 3, 6, 13, 27, 52,
105, 210} sBnsiercs cBepxBo3pacrarwoiei, a {1, 3,4, 9, 15, 25, 48, 76} - Her.

Pemenne st cBepXBO3paCTAIOIETO paHIla HAWTHU JIETKO. B KauecTBe TEKyIero BRIOMPAETCS MOJHBIH
BEC, KOTOPBIM HA/0 MOIYYUTh, 1 CPABHUBAETCS C BECOM CAMOT'0 TSDKEJIOro Mpeamera B paHile. Ecnu tekymiuii
BEC MEHBIIIEC Beca JaHHOTO MPEAMETa, TO €ro B PIOK3aK HE KJIAJyT, B MPOTHBHOM CIIy4ae €ro YKJIaJbIBAIOT B
PIOK3aK. YMEHbIIAIOT TEKYIIUH BeC Ha BEC IMOJIOKEHHOTO MpEeIMETa U MEepeXoIsaT K CIeAylonieMy 1o Becy
nmpenMeTy B rocienoBarenbHOCTH. [llarn moBTOpsitOTCS 0 TEX TOp, MOKa IMpolecc He 3akoHYMTcs. Ecim
TEKYIIHMI BEC YMEHBILIUTCS 0 HYJIS, TO pelleHne HailJileHo. B mpoTuBHOM ciiydae, HeT.

Hamnpumep, mycTs nmoiHbIN Bec prok3aka paBeH 270, a mocie0BaTeIbHOCTh BECOB MPEAMETOB paBHA {2,
3,6,13,27,52,105, 210}. Cambiit 601b110#1 Bec — 210. On Mensbie 270, mosTomy npeamer BecoMm 210 kmamyt
B prok3ak. Beruurarot 210 u3 270 u nonyuarot 60. Cnenyroniuii HauOoibIIUN BeC MOCIEI0BATEILHOCTH PaBEeH
105. Ou 60mb111e 60, moaTomMy npeamet BecoM 105 B prok3ak He kiaayT. Clieyromuid caMblil TSKENbIN PeaMET
umeet Bec 52. OH MeHblIe 60, TO3TOMY NPEAMET BECOM 52 TakKe KiIaayT B PIOK3aK. AHAJIOTUYHO MPOXOMAST
MpOLEAYPY YKIAJKH B PIOK3aK IpeaMeTsl BecoM 6 u 2. B pesynbTare nmonnblii Bec ymenbmutces 10 0. Ecnu 6b1
3TOT PIOK3aK ObUT OBl WCIIOJIB30BAH IS NEMIM(PPOBAHUS, TO OTKPBITHIA TEKCT, IMOJTYYCHHBIH W3 3HAYCHHS
mudprexcra 270, 6611 661 paBed 10100101.

OTKpBITHIA KITIOU MPEICTABISET COOOM HE CBEPXBO3PACTAOIIYIO (HOPMAIBHYIO) MOCIEI0BATENEHOCTb.
OH dopmupyeTcs Ha OCHOBE 3aKPHITOTO KJIF0Ya M, KaK MPUHATO CUUTATh, HE TIO3BOJSET JIETKO PEIIUTh 3a/1a4y
00 ykiazake panua. st ero moyiydeHus Bce 3HaUCHHS 3aKPBITOTO KIIF0UYa YMHOXKAIOTCSL Ha YUCIIO N TI0 MOYJTIO
M. 3HaueHue MOIyNs M JODKHO OBITH OONbIIE CYMMBI BCEX YHCEN MOCIEAOBaTEIbHOCTH, Hampumep, 420
(24+3+6+13+27+52+105+210=418). MHO)HTENL N JOMKEH OBITH B3aUMHO MPOCTHIM YHCIOM C MOAYJIEM M,
Hanpumep, 31. Pe3ynbratr mocTpoeHuss HOpMaIbHON MOCIEI0BATENFHOCTH (OTKPBITOTO KJIH0Ya) MPEACTABICH B
cienyromen Tabiuiie.

Tabnuna 2. [Ipumep momxydeHust OTKPHITOTO KITH0Ya

Jnst mudpoBanus coodiieHrne cHavdaia pa3ouBaeTcst Ha OJIOKH, 110 pa3MepaM paBHbBIE YUCITY SJIEMEHTOB
MOCNE0OBATEIbHOCTH B PIOK3aKe. 3aTeM, CYHMTas, 4YTO EAMHWIA YKa3blBa€T Ha MPUCYTCTBUE DJIEMEHTA
MOCJIEZI0BATEIBHOCTH B PIOK3aKe, a HOJIb — Ha €ro OTCYTCTBHE, BBIYHUCISIOTCS IOJIHBIE BEca PIOK3aKOB — I10
OJTHOMY PIOK3aKy JUISl K&KJI0TO 0J0Ka COOOIICHHUS.

B xauectBe mpumepa Bo3zbMeM OTKpbITOE coodmernne «kABPAMOBY, cuMBOJIBI KOTOPOTO MIPEACTaBUM
B OMHApHOM BHUJIC B COOTBETCTBHH C TabiuIei kojoB cumBoiioB Windows 1251. Pesynbrat mmdpoBanus ¢
MTOMOIIIBIO OTKPBITOTO Kitoua {62, 93, 186, 403, 417, 352, 315, 210} mpencraBiieH B cleayromIei Tabaure.

Tabnuua 3. [lpumep mmppoBanus

Jns pactmdpoBanus cooOIIEHNs TOTyYaTesb JOHKEH CHayalla OnpeeuTh 00paTHOe Yncio N-1, Takoe
gro (N * n-1) mod m = 1. B maremaruke oOpaTHoe uucio N-1 (oOpaTHOE 3HaUeHHE, OOpaTHAs BEJIMYHMHA) - YUCIIO,
Ha KOTOPO€ HAJI0 yYMHOXHWTH JTaHHOE YHCJIO N, 9TOOBI MOiay4yuTh eauHuiy (N * n-1 = 1). [lapa uwmcen,
NPOM3BEICHNE KOTOPHIX PABHO €IUHHMIIE, Ha3bIBAOTCS B3aMMHO oOpatHbiMH. Hanpumep: 5 u 1/5, -6/7 u -7/6.
OOpaTHBIMH YHCIaMU TIO MOYJTFO M Ha3bIBAIOTCS TaKKMe Yrcia N i N-1, Uk KOTOPBIX



cripaBeyTUBO BbIpakeHue (N * n-1) mod m = 1. J{is BBIYKCICHUS OOpATHBIX YHCEN MO MOIYIIO OOBIYHO
UCIOJNIb3YyeTCs paciiupeHHbld anroputM EBkimaa. Ilocne onpeneneHus oOpaTHOro 4ucia Kak[J0€ 3HAYCHHE
mudporpaMmbl yMHOKaeTcs Ha N-1 Mo MOXYMI0 M M ¢ TOMOIIBIO 3aKPHITOrO KIIOYa OMPEACISIOTCS OUTHI
OTKPBITOT'O TEKCTA.

B namem npumepe cBepxBo3pacTarolias nocie0BaTeIbHOCTh paBHa {2, 3, 6, 13, 27, 52, 105, 210}, m
=420, n = 31. 3nayenue n-1 pasuo 271 (31*271 mod 420 = 1).

Tabmuua 4. [Tpumep pacmuppoBaHus

B cBoeit paboTe aBTOpHI PEKOMEHOBAIKM OpaTh JUIMHY Kiro4a, paBHY0 100 (KOIMYECTBO 3JIEMEHTOB
IIOCJIEI0BATEIBHOCTH ).

Anroput™m  uddu-Xennmana

D10 cnocod mudpoBaHUs, MPU KOTOPOM JIBa YEIOBEKa MOTYT OOMEHHBATHCS 3alIH(ppOBaHHBIMU
co001IeHUsIMU 6€3 BCIKOr0 0OMEHa CEKPETHBIMH KJIFOUaMHU.

BaxxubIM siBIIsIeTCS TO 00CTOSITENLCTBO, YTO AaHHAs (pyHKIMsS HeoOparuma. To ecTh, Jaxke 3Has camy
GYHKIUIO U pe3ynbTaT €€ MPUMEHEHUs K MEPEeMEHHOM X, HEBO3MOXKHO (WM, 1O KpailHEeH Mepe O4YeHb
CJIOKHO) HAUTH UCXOAHOE 3HAUCHUE X.

B coBpemennbix cucremax p >300 u a >100, 4to AenaeT B3JIOM KiH0Ya MPAKTHYECKU HEBO3MOXKHBIM
(3a peasibHOE BpeMs).

OCHOBHBIM HEIOCTATKOM ACUMMETPUYHBIX METOJOB SIBISIETCS UX HHU3KOE OBICTPOJCHCTBHUE: JIaHHBIC
QITOPUTMBI B HECKOJIBKO THICSIY pa3 MEIJICHHEE CUMMETPUYHBIX. [103TOMy Ha MpakTHKE YacTO HUCIOJIb3YIOT
COYETaHHE CHMMETPUYHBIX UM  AaCUMMETPHUYHBIX MeTOJIOB. B  dacTtHocTH, TekcT mudpyercs
OBICTPOJCHCTBYIONIMM CHUMMETPUYHBIM ~QITOPUTMOM; a CEKPETHBIM K04, €ro COMPOBOXKIAIOIIHH,
ACUMMETPUYHBIM aJITOPUTMOM.

Hudp Xumna

Oto mmdp 3aMeHbl (MOJACTAaHOBKH), HO C HMCIOJIb30BAHUEM MOAYJIbHOW apuMETHKU U JMHEWHOM
anreopsl.

Jlns mmpoBaHUs UCTIONB3YeTCs MaTpuiia A C OnpeeauTeNIeM, paBHbIM eauHuIe, T.e. ad-bc=1; ms
pacmmdpoBku — oOpatHas marpunia  A-1.

s Gonblieil HaIeKHOCTH MOKHO TPYIIUPOBATh OyKBBI 10 3 uiu mo 4. M ucnoiap30BaTh MaTpUILbI
pasmepHocTu 3*3 wim 4*4.

Anroput™m uddu-Xennmana

D10 crnocob mudpoBaHus, TP KOTOPOM J[Ba HYEJOBEKAa MOTYT OOMEHHMBATHCS 3alU(DPpPOBAHHBIMHU
cO0O0IIeHUsIMU 6€3 BCIKOTO OOMEHa CEKPETHBIMU KIIFOUaMHU.

BaxxabIM sIBJISIETCSI TO 00OCTOATENHCTBO, YTO AaHHas (QyHKIUS HeoOpatuma. To ecTh, Hake 3Has camy
GYHKIUIO U pe3ynbTaT €€ MPUMEHEHUs K MEPEeMEHHOW X, HEBO3MOXKHO (WM, MO KpailHeH Mepe O4YeHb
CJIOKHO) HAUTH UCXOJHOE 3HAUCHUE X.

B coBpemenHbix cucremax p >300 u a >100, yTo nenaer B3IOM KIIOUa MPAKTUYECKH HEBO3MOKHBIM
(3a peasibHOE BpeMs).

OCHOBHBIM HEIOCTAaTKOM ACUMMETPUYHBIX METOJOB SIBISETCS MX HHU3KOE OBICTPOJICHCTBUE: JaHHBIC
QITOPUTMBI B HECKOJIBKO THICSIY pa3 MEIJIEHHEE CUMMETPUUYHBIX. [103TOMy Ha MpakTHKE YacTO MCIOIB3YIOT
COUETaHHE CHMMETPUYHBIX U  aCUMMETPHUYHBIX METOJOB. B  dacTHocTH, TekcT mudpyercs
OBICTPOJICUCTBYIOIIMM CHMMETPUYHBIM ~QJITOPUTMOM; a CEKPETHBIH KII0Y, €ro COMPOBOXKIAIOIIUH,
ACHMMETPUYHBIM aJITOPUTMOM.

Mudpp Xunna

Oto mmdp 3aMeHbl (MOJACTAaHOBKH), HO C HMCIOJIb30BAHUEM MOAYIHHOW apu(METUKH W JIMHEHHOU
anreopsl.

Jnis mugpoBaHus UCTIONB3YETCS MaTpuiia A ¢ OmpeaenuTeNieM, paBHbIM enuHuIle, T.e. ad-bc=1; mis
pacmmdpoBku — oOpaTHas matpuma A-1.

Jlnst Gonbleii HaIEKHOCTH MOKHO TPYIIUPOBATh OYKBBI 1O 3 wiu 1o 4. M ucmoiap30BaTh MaTPHUILGI
pasmepHocTu 3*3 wim 4*4

7.3. Cucrema OLIEHUBAaHUS PE3YNbTaTOB OOYYEHHUs MO JUCHUIUIMHE (MOIYJIO) MPH IMPOBEIECHUU TEKYILEro
KOHTPOJISl YCIIEBAEMOCTHU



O1eHKa «OTIIMYIHOY
(3auTeHO)

3HAHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JTUCIUIIMHBL, 8 TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOSIINM 3a MPEAEIb
y4eOHOI1 TporpamMMmBl;

- TOUHOE HUCII0JIb30BaHUE HAyUYHOI TEPMUHOJIOTUH, CHCTEMAaTUYECKH ITPAMOTHOE U
JIOTHYECKH MPABUIILHOE M3JI0KEHUE OTBETA Ha BOIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEGHUE OCHOBHOMW U JIOMOJHUTEIBHOM JINTEPATYPHI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHHS:

- YyMEeT OPUEHTUPOBATHCS B TEOPHUSAX, KOHUEHIUAX U HAIIPABICHUSIX TUCIUILINHBI
U J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCTIONb3Ysl HAYYHbIE JOCTHKEHUS IPYTUX
JTUCIUILIAH

HaBBIKH:

- BBICOKHI1 YpOBeHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BJIaIc€T HaBbIKAMU CAMOCTOSITENIbHO U TBOPUYECKU PEIIaTh CIOKHbIE MPOOIeMbl
Y HECTaH/IapTHBIE CUTYaIlHH;

- IPUMEHSIET TeOPETUUECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKH BBIITOJHEHUS
3aaHI;

- FpPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOU TUCIUTUIMHEI, YMCHHE €r0

3¢ (peKTUBHO UCIIONIF30BATh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYMIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYPhI UCIIOJTHEHUS 3a1aHUI

Onenka «xoporo»
(3a4TeHO)

3HaHMSL:
- IOCTATOYHO MOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILINHE;

- YCBOEHHE OCHOBHOM M JTOTIOJHUTEIBHOM JINTEpATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCUUILITHHE (MOIYIIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIENIUAX 1 HAPABICHUAX
JTUCIUTIIIMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKHU U JIOTHYECKU
IIPABUJIBHO M3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JIe1aTh 000CHOBAHHBIE BHIBObI;
- BJIaJIC€T UHCTPYMEHTAPUEM T10 JUCIUIUIMHE, YMEHHUE €r0 UCTOIb30BaTh B
MOCTAHOBKE U PELIEHUH HAYYHbIX U MTPO(ECCHOHATBHBIX 3a/1a4

HaBbIKH:

- caMoCToOsITeNbHAsl paboTa Ha MPaKTUUYECKUX 3aHATHUSAX, YIaCTUE B IPYIIIOBBIX
00CYXJIEHUSX, BRICOKHI YPOBEHB KYIbTYpPhl HCIIOJIHEHUS 33/JaHUM;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B pabouell mporpamme
KOMIIETEHIIU;

- 0e3 3aTpyJHEHUI BBIOMpPAET CTAHIaPTHYIO METOIMKY BBIIIOJIHEHUS 3a/laHUM;

- 000CHOBBIBAET XO/]1 pEIICHNUs 3a1a4 0e3 3aTpyIHEHHUH




Ornenka 3HaHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaJIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAHHON pabodeil mporpaMMoii;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIENIaTh BBHIBOIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHECA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4yeOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- yMeeT 101 PyKOBOACTBOM IpernojaBaTesis pelaTh CTaHJapTHhIE 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IIpernoaBaTelis Ha MPAaKTUYECKUX 3aHATUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYJIOBJIETBOPUTEIbHO» |- (pparMeHTapHbIC 3HAHUS 110 AUCLHUILIMHE,

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIIOJHEHUS MMCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpaMmoi 1no
JCLIUTUIAHE;

YMEHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuO0K

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HAaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernueckue BONPOCHI M NPAKTUYECKHE 3aJaHUs JJs NPOBEICHUS NPOMEKYTOUYHOW aTTecTaluu
oOyuaronuxcsi, He0OX0AUMbIE JJIsi OLEHKU 3HaHWW, YMEHMH M HaBBIKOB M (WMJIM) OMbITa NpOodecCHOHATbHON
NeSITeIbHOCTH, XapaKTepU3YOLUX JTanbl  (OpPMUPOBAHUS KOMIIETEHLMH B IpOLIECCE OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
1. Kpunrorpadus u KpunToaHalin3: OCHOBHBIE MIOHATHS U 3Talbl Pa3BUTHUS

. MaTemaTtuueckue OCHOBbI KpUnrorpapuu

. Teopema depma

. @yHk1us Dinepa

. Pacmmpennsiii anroput™ EBxinna

. Kuraiickas Teopema 00 ocratkax

. 'eHepalus npocThIX YUCel

. AIropuT™M OBICTPOTO BO3BEACHHUS B CTENIEHB IO MOJYJIIO

9. DnemeHTapHbIE MIUQPHI.

10. IToroxoBbie HUPPHI.

11. briounsle mugps.

12. CumMMeTpUYHBIE KPUIITOCUCTEMBI.

13. Anroputmsl mudposanust DES u 3-DES.

14. Crannapt mudposanus [OCT 28147-89.

15. Crangapt mndponanus AES.

16. OcHOBHBIE peXUMBbI PA0OTHI OJJOYHOTO CHMMETPHUYHOTO aJIFOPUTMA.

17. OcoGeHHOCTH MPUMEHEHHSI AITOPUTMOB CUMMETPUYHOTO IIU(PPOBAHHUS.
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18. AcuMMeTpUYHbIE KPUIITOCUCTEMBI.

19. Anroputm mudposanust RSA.

20. AcuMMeTpHYHBIE KPUIITOCUCTEMBI Ha 0a3€ AITUITUYECKUX KPUBBIX.
21. Anroputm acummeTrpudHoro mudposanust ECES.

22. OyHKINHY XEIIMPOBAHUSA: HA3HAYEHUE U UCII0JIb30BaHUE.

23. OreuectBennbiii ctanaapt xemmpoBanust ['OCT P 3411-94.
24. HaHOTEXHOJIOTUH B KPUIITOAHAIIU3E.

25. OcHOBHBIE TIPOLIETYPHI ITU(POBOM IMOITUCH.

26. 3anava ayreHTH(GUKAINN ¥ TU(GPOBAs MOAIHUCH.

27. DnekTpoHHas nmoanuch RSA.

28. DnekTpoHHas nmoanuch Ha 6ase mudpa Iab-I'amans.

29. Anroputm mudpoBoit moanucu DSA.

30. Anroputm udposoii noamucu ECDSA.

31. Anropurm nmudposoii noamucu I'OCT P 34.10-94.

32. OreuectBenHsblii ctangapt nudposoit moamucu I'OCT P 34.10-2001.
33. YnpaBieHue KpUNTOKIIOYaMHU.

34. Ucnonp3oBaHne KOMOMHUPOBAHHOW KPUIITOCUCTEMBI.

35. Meton pacnpenenenus kirouei Juddu-Xennmana.

36. IIpoTokoun BeraucneHus kioya napaoi cessu ECKEP.

37. UndpacTtpykTypa yrnpaBieHus OTKphIThIME Kitouamu PKI.
38. [Mpunnuns! pyakunonupoBanus PKI.

39. OcHOBHBIE MOJIOKEHUS TEOPUU HHPOPMAITUH.

40. Xpanenue, u3mMepenue, 0opaboTka u nepeaaya nHHOPMAIIHH.
41. BepoATHOCTHBIN MOAXO K U3MEPEHUIO UH(DOPMALIUH.

42. MaremMaTtuyeckue OCHOBBI KOJUPOBAaHUS U IEKOAUPOBAHUS.
43. Koapl ¢ ucnipaBieHHeM U 0OHAPYKEHHEM OIIHOOK.

44. JIuHelHbpIE KOIBL.

45. [{luxknuyeckue KOIbI.

46. Ilpumenenue creranorpaduu B COBPEMEHHBIX CUCTEMaX.

47. OCHOBHBIE METO/IbI BCTPAUBAHUSI CKPBITHIX TaHHBIX.

7.4.2. IlpakTryeckue 3ajaHus 1J1s MPOBEICHHs TPOMEKYTOUHOM aTTecTalMi 00yJaroImuxcst
2-i1 MOTyITb: DEeKTpOHHAs U (POBast MOINHCH
Bapuanr 1 (OITK-4.2)
1. [Toctpouts moanuck RSA 11st cooOIIeHHSI M TIPH CIISIYIONINX TapaMeTpax:
P=3; Q=11; c¢=7; m=9.

Bapuanr 2 (OI1K-4.2)
2. Jlng yka3aHHOTO OTKPBITOTO KJrouya moijb3oBatenss RSA mpoBepUTh MOIMHHOCTB TOANMMCAHHBIX

COOOIIIEHNI:
N=33;d=3; (10,14); (24,18); (10,18)

Bapwuanr 3 (OITK-4.3)

Cdopmuposats u npoeputs DL D1 ['amans mpu ciaenyrommx HadadbHBIX YCIOBUAX (BBIIACTCS
IpernojaBaTesieM) :

P=11, G=2, cexpeTHbIil K104 X=8.

Brrancisiem 3HaueHne OTKPBITOTO KITFOYA:

Y=GXmodP=Y=28mod 11 = 3.

[Ipeanonoxxum, 4To KCXOAHOMY COOOIIeHUI0O M COOTBETCTBYET XdII-3HadeHue M = 5.

Jnist Toro, 4TOOBI BRIYUCIUTH HU(POBYIO MOAMKCH MO coodmenneM M, umMerorem XaIi-3HaueHne M =
5, cHavaja BeIOepeM cirydaitHoe 1enoe gucio K = 9.

Jlanee BeIYUCIIsIEM DIIEMEHTEI & U D moamucu:

a=GKmodP =29 mod 11 =6,

DJIEMEHT D ompeessieM, UCTIONB3Ys paCIIMPEHHBINH aropuT™ EBKina:

m=(X*a+K=*b)(mod (P - 1)).

[lpum=5,a=6,X=8, K=9,P =11 nonyugaem



5=(6*8+9*Db)(mod 10)

17001

9 *b°—-43 (mod 10).

Pemras cpaBuenwue, monydaem b = 3. Iudposas moanuck npeacTaBiseT codoit mapy: a= 6, b = 3.

Janee otmpaBuTeNb NEpeAaeT IMOANUCAHHOE cooOmeHne. I[IpUHSIB MOIMUCAHHOE COOOLICHHE |
OTKPBITBIN K04 Y = 3, MMOJTyYaTelb BBIYUCISIET X3I-3HaYeHHe I cooOmieHuss M : m = 5, a 3areM BeIYHCISCT
JIBA YMCIIA:

1) Yaab (mod P) =36 * 63 (mod 11) =10 ;

2) Gm (mod P) = 25 (mod 11) =10.

Tak Kax 3TH JIBa IEINbIX YUCIIa PaBHBI, IPUHATOE MOIyYaTeNIeM COOOIICHNE PU3HACTCS TIOUTMHHBIM.

7.4.3. [IpumepHbIC TEMBI KYpCOBOM paboTHI (MpoeKkTa) (Ipy HATMYWH )
KypcoBbie paboThl (ITPOEKTHI) YIEOHBIM IIJIAHOM HE MIPEIYCMOTPEHBI

7.5. Metoauueckue MaTepuaibl, ONpeAessonue MpoLueaypbl OLIEHUBAaHUS 3HAaHUM, YMEHUI, HABBIKOB U (MJIN)
OIbITa IPO(PECCHOHATBHOMN EATEIBHOCTH, XapaKTepU3yIOLUe 3Tarbl POPMUPOBAHUS KOMIIETCHLIUN

[Iponienypa mnpoBeAeHUs MNPOMEXKYTOYHOM aTTeCTallMM U TEKYLIEro KOHTPOJSA YCIIEBAEMOCTH
peraaMeHTHpyeTcs JOKAJIbHBIM HOPMATUBHBIM aKTOM, OIPEAEISIOUINM MOPSIOK OPraHU3alMK U MIPOBEIECHUS
TEKYILEro KOHTPOJI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.

[Tpouenypa oneHuBaHUS (QOPMHUPOBAHUS KOMIIETEHUUH IpU NPOBEACHUU TEKYLIEro KOHTPOJIS
NpuBeAcHa B 1. 7.2.

TunoBble KOHTPOJIbHBIE 3a/IaHUS WM HHBIE MAaTEpUaJIbl TEKYILIETO KOHTPOJIS IPUBEAEHBI B I1. 7.3.

[TpomeskyTouHas aTTecTalys o AUCLUILIMHE IPOBOAUTCS B hopMe 3adeTa. 3aueT IpoBOIUTCS B popme
KOMIIBIOTEPHOI'O TECTUPOBAHMUSI.

7.6. Kputepun onieHuBaHusi cOOPMUPOBAHHOCTH KOMITETCHIIMM MPU TTPOBEACHUH MPOMEKYTOUHOM aTTECTAUU

YDOBGHL OCBOCHH U OLICHKA

Kprtepun Orenka Ouenka
«HEYJIOBIICTBOPHUTENb | «yA0BIETBOPUTENHH | OLEHKA «XOPOLIO» OlLlEHKA «OTJIIMYHO
OILICHHUBAHUA
HO)» o»
«HE 3a4TEHO» «3aUTEHO»




YpoBeHb 0CBOEHHUS

YpoBeHb OCBOEHUS

YpoBeHb OCBOEHUS

YpoBeHb OCBOEHUS
KOMIIETCHIIUHT KOMITETCHIIMH KOMIIETEHIIUHT KOMITETEHIIUH
«HEAOCTATOYHBIN. «IOPOTOBBIIN». «IPOJIBUHYTBIN. «BBICOKHUI.
Komnerennuu He KoMmnerenmnuu Komnerenmnuu Komnerenmnuu
c(hOpMHUPOBAHBI. c(hopMUpPOBaHBI. c(hOpMHUPOBAHBI. c(hopMUPOBAHBHI.
3HaHus OTCYTCTBYIOT, | CdopmupoBanbl | 3HaHHS OOHIMPHEIE, 3HaHus
YMEHHMsSI U HaBbIKU HE | 0a30BbIe CTPYKTYPHI | CHCTEMHBIC. YMEHHUS [ apryMeHTHUPOBaHHBIE,
chOopMHUPOBAHBI 3HAaHUW. Y MeHUd HOCST BCECTOPOHHHE. Y MEHHUS
dbparMeHTapHbI U PENpPOAYKTUBHBIN |YCHEIIHO IPUMEHSIOTCS
HOCSIT Xapakrep, K PEIIEHUI0 KaK
PENPOYKTUBHBIN MIPUMEHSIOTCS K TUIOBBIX, TaK U
Xapakrep. PEIIEHUIO TUITOBBIX HECTaHJapTHBIX
JeMoHcTpUpyeTcs 3aJlaHUU. TBOPUYECKHUX 3aIaHUMU.
HU3KHUI ypOBEHb JemoHcTpupyercs JlemoHCcTpUpyeTcs
CaMOCTOATEIIBHOCTU JIOCTAaTOYHBIN BBICOKUI YPOBEHb
MPAKTUYECKOTO YpOBEHb CaMOCTOSITENIbHOCTH,
HaBbIKa. CaMOCTOSTEJIbHOCTH | BBICOKAsl aJJallTUBHOCTD
YCTOHYHBOTO MPAKTUYECKOTO HABbIKA
MPaKTUYECKOTO
HABBIKA.

OO6yuarommuiics OO6yuarommiics Obyuarommiics Obyuarommuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HAHUE U -r1y0oKkue,

poOesIbl B 3HAHUAX TEOPETUUECKOTO MMOHUMaHHE BCECTOPOHHHE U
yueOHOro MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAaHHbBIC

-JIOITYCKaIOTCs -HETIOJIHBIE OTBETHl | KOHTPOJUPYEMOTO | 3HAHUS MPOTPAMMHOTO

MPUHIHUITHATIEHBIC Ha OCHOBHBIE o0Bema MaTepuana;
OITMOKY TIPU OTBETE | BOMPOCHI, OIIHOKH B MIPOTrPaMMHOTO -TMI0JTHOE TTIOHUMAaHHUE
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTrepuana; CYIIHOCTH U
ouiera, OTCYTCTBYET HEJI0OCTaTOYHOE - 3HAHUSA B3aUMOCBSI3H
3HaHUE U MOHUMaHUE MMOHUMAaHHE TEOPETHYECKOTO paccMaTpUBaeMbIX
OCHOBHBIX TTOHSTHH 1 CYIIIHOCTH Marepuaia MPOIIECCOB U SIBJICHUH,

KaTeropuii; M3J1araeMbIX -CIOCOOHOCTH TOYHOE 3HAHUE

-HETIOHUMaHUe BOIPOCOB; YCTaHaBIWBATh U | OCHOBHBIX MOHSTHH, B
CYIIHOCTHU -HEYBEPEHHBIE U OOBSCHSATH CBSA3b | paMKax 00CYKIaeMBbIX
3HaHUA JIOTIOJTHATEITLHBIX

BOIIPOCOB B paMKax
3aJaHui OmiIera.

HETOYHBIC OTBCTHI HA

JIOTIOJTHUTEIIbHBIE
BOIIPOCHI.

MPaKTUKU U TEOPHH,
BBISIBIISITh
POTUBOPEUHS,
poOJIeMBI U
TCHICHIIUH
pa3BUTHSI,
-[IPaBUJIbHBIC U
KOHKpPETHbIE, 0e3
rpyOBIX OMHUOOK,
OTBETHI Ha
MOCTABJICHHBIC
BOIIPOCHI.

3aJIaHHI;

-CIIOCOOHOCTH
yYCTaHABIINBATh U
OOBSICHATH CBS3b
MPAKTHKH U TEOPHUH,
-JIOTHYECKH
MOCJIEeI0BATEIbLHEIE,
COJIEp>KaTENbHEIE,
KOHKpETHBIC U
UCYEPIIBIBAIOIINE
OTBETHI Ha BCE 3aJaHUs
ouiera, a TakxKe

JIOTIOJTHUTEIBHEIE
BOIPOCHI IK3aMEHATOPA.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO6yuarommiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPaBUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPaKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue ounera ¢ 3ajaHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAJ | CYLIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSAMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Honyckatorcs [Tokazan xopomre | ydyeOHOro maTepuaia.
[IpaxkTrueckue OLIMOKH B yMeHus B paMkax |Pemraer npeioxeHHbIe
3a/laHUs HE COJIepXKaHUU OTBETA OCBOEHHOT'O MIPAaKTUYECKUE 3aJaHUs
BBITIOJTHCHBI U PEIICHUH y4eOHOT0 0e3 ommboK
YMCHHA OOyuaromuiicst He MPAKTUYECKUX Marepuana. OTtBeTui Ha Bce
OTBEYAeT Ha BOIPOCHI 3a/1aHHM. [Ipennoxennbie JOTIOJIHUTEIIbHBIE
owera npu [Ipu orBeTax Ha MPaKTUYECKHE BOIIPOCHI.
JIOTIOJIHUTEIIbHBIX JOTIOJIHUTEIbHBIE | 3aJaHus PELICHBI C
HABOJSIIIUX BOIPOCAaX BOIIPOCHI OBLIO HEOOIBIINMH
MIPEnoIaBaTeis. JOIYLIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIIUHCTBO
JOTIOJTHUTEIBHBIX
BOIIPOCOB.
He moxer BpIOpath HcnerTeiBaeT bes 3arpynHeHnit [Ipumensier
METOAUKY 3aTpyAHCHUS 110 BBIOMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHEHUS 33/1aHUM. | BBIOOPY METOIUKHU CTaHJAPTHYIO JUISL BBIOOpa METOAMKHU
Jomyckaet rpyobie BBITIOJIHCHHS METOJUKY BBITIOJIHCHHUS 3aJJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHUS He nomyckaet ommu6ox
BBITIOJTHCHUH 33/1aHuH, | Jlomyckaer omuOKu 3aJaHuN. MIPY BBITIOJIHEHUN
HapylIaloIIKe JOTHKY | TpH BbioNHEeHUU | Jlomyckaer omuOKku 3a/1aHUi.
pelieHus 3aay. 3a/IaHH, HAPYIICHUsI| TIPU BHITTOJIHEHUH CamocTosiTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKU PELIECHUS 3a/laHui, He aHAJIU3UPYET
BBIBOJIBI. 3a/1ad4. HapyIIarIme pe3yabTaThI
BIIQJICHUE He moxeT 060cHOBaTh HcnbiTeiBaeT JIOTUKY PEIICHUS] | BBINOJHEHUS 3aaHHil.
HaBbIKAMU AITOPUTM 3aTPYAHECHHUS C 3a/1a4 I'pamoTHO
BBITIOJTHEHUS 3a/1aHui. | (hopmynupoBanueM | JlemaeT KOppekTHbIe | OOOCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 perieHus 3aiay.
BBIBOJIOB. pe3ynbTaTam
HcneiTeiBaeT peLLIEHUs 3a1a4uu.
3arpynHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUHU pereHus 3auay 6e3
anropuTMa 3aTpyAHEHUH.
BBITIOJIHCHHS
3aJ[aHUM.

OrneHka MO JUCHUIUIMHE 3aBUCHT OT YPOBHSI COPMHUPOBAHHOCTH KOMITETEHIINH, 3aKPEIUICHHBIX 3a
JTUCITUTUTMHOM, W TIPEJICTABIIIeT COOOM cpeHee apu(METHIECKOE OT BBICTABICHHBIX OICHOK IO OTACIHHBIM
pe3ynbTaTaM o0y4eHus (3HAHUsI, YMEHHUSI, BIAJICHUE HABBIKAMHU).

OreHKa «OTIMIHOY/ «3aUTEHOY BBICTABIISETCS, €CITH CpelHee apu(hMETHISCKOE HAXOUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIII0Y/«3a4TEHOY» BBICTABIISACTCS, €CITU CpeHee apuPMETHIeCKOe HaXOAUTCS B HHTEPBAJIC
ot 3,5 1o 4,4.

OreHKa «yJIOBICTBOPUTEIEHOY/ «3aUTCHOY» BBICTABIIICTCS, €CIIM CpellHee apu(hMETHICCKOS HAXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OrneHKa «HEYIOBIECTBOPUTEIBHO»/ «HE 3a4TCHO» BBICTABISETCS, €CIU CpeaHee apu(MeTHIecKoe
HaxonauTcs B uHTepBaie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPHATBLHO-TEXHUYECKOE 0O0ecneuyeHue JTUCIUIIMHBI (MOLyJIs1)
8.1. [lepevueHh OCHOBHOM U IOMOJIHUTEIILHOMN JIUTEPATYPhI, HEOOXOMMOM JJIs1 OCBOCHHSI TUCITUTIITUHBI (MOTYJIS )

KommuecTBo
9K3EMIUISIPOB/3JEKTP
OoHHBII agpec DbBC

Ne ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U
/1 y4eOHO-METOIMYECKON JTUTEPATYPHI

OcHOBHAS JJUTEPATYPA

I'pubynun B. I'., MapteiaoB A. I1., Hukonaes /1. b., @omuenko B. H., Acraiikun htto:/AWwWw.iorbooksh
1 |A. 1., Kpunrrorpadus u 6e3omacHocts 1udpoBsix cuctem, Capos: Poccuiickuit (_F)J fu /605;5%. html
(dhenepaabHbIi ssaepHblil Hentp — BHUMD®, 2011 P. '

JlonmoJHNTEIbLHAS JIUTEPATYPA

1 KotoB 10. A., Ilpwnoxenuss ummdpos. Kpunroanamus, HoBocubupck: ObC
Hosocnbupckuii rocygapCcTBEHHBIN TeXHUYECKU yHuBepcuTet, 2019
®opoyzan bexpoys, bepmun A. H., Kpunrorpadus u Oe3omacHOCTb ceTei, 9bC

2 |Mocksa, Caparos: Untepuer-Yuuepcuter MHpOpMannoHHbIX TeXHOIOTHIA
(MHTYWT), By3oBckoe obpasosanue, 2017

I'oproxuna E. 1O., JlutBunoBa JI. U., TkaueBa H. B., Mudopmanumonnas http://www.iprbooksh
3 |6e3omacHocth, Boponex: Boponexckuii T'ocymapcTBEHHBIH  ArpapHbIil O' ru/72672 html
VYuusepcurer nm. Mmmeparopa Ilerpa Ilepsoro, 2015 P. '

OO6yyaromuecs 13 ynciia HHBIKUI0B U jaul ¢ OB3 obecrieunBaroTcs ne4yaTHbIMU U (M) 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B (pOopMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3710POBBSI.

8.2. Ilepeuenp pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «HTepHET», HeOOXOAUMBIX JUIs
OCBOEHUS AMCUUILIMHBI (MOJTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET» DneKTpOHHBIN ajpec pecypca

https://intuit.ru/studies/courses/691/547/
lecture/12371

OcHoBHbIE MOHATHUS KpUNTOrpaduu

https://pikabu.ru/story/istoriya_kriptogra
fii_ot_steganografii_do_slozhnyikh_alg
oritmov_chast 1 6108987

Ucropust xpuntorpaduu: OT cTeraHorpaguu 110 CIIOKHBIX
aNrOpUTMOB

https://tproger.ru/translations/understand

DOBouoLUs KpUNTOrpaduu: OT MaTeMaTUKH 10 (U3NKU ing-cryptography/

https://www.e-notary.ru/vse-ob-

DnekTpoHHas 1udpoBas HOAIKNChH elektronnoj-cifrovoj-podpisi/

Kiaccuueckuii KpUIITOaHAIN3 https://habr.com/ru/post/271257/

8.3. Ilepeuenb coBpeMEHHBIX MPOPECCUOHATBHBIX 0a3 JTaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
HaumenoBanwue DJIEeKTPOHHBII aipec pecypca

DNeKTPOHHO-6UGIHOTeuHAs cucTeMa u3iatenbeta "FOPAUT" https://www.biblio-online.ru/

DJIEKTPOHHO-0MOIMOTeUHAas cUcTeMa u3aarenbeTBa "Jlanp" https://e.lanbook.com/

NupopmanronHo-npasoas cuctema Koncynbrant Wlaw.lan.spbgasu. ru\Consultant

P P Y Plus ADM
Cuctema auctaninuonHoro ooyuenust CIIoI'ACY Moodle https://moodle.spbgasu.ru/

8.4. HCpC‘-ICHB I/IH(I)OpMaI_II/IOHHBIX TeXHOHOFHﬁ, HCIOJIB3YEMbIX HpPH OCYHICCTBICHHUU O6pa30BaTCJ'IBHOFO
mpomnecca 1Mo OUCHUIIIMHE, BKIOYad IEPCUCHb JIMOCH3MOHHOTO H CBO60)IHO pacIpoCcTpaHiIEMOro
nporpaMmMHOTIO obecneueHUs

Crioco6 pacrpocTpaHeHUs
HanmMeHnoBanmue (JIMIIEH3MOHHOE MJIK  CBOOOJIHO
pacopocTpaHIeMOoe)




Microsoft Office 2016

HoroBop Ne /132009689201 ot
18.12.2020r [IporpammubIie
npoaykTsl Maiikpocodr, noroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Windows 10 Pro

HoroBop Ne  J[32009689201 ot
18.12.2020r IIporpammusbIe
npoayKThl Maiikpocodt, gorosop Ne
132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHUE TUCIIUTLTAHBI
Caenenust 00 OCHAIIEHHOCTH Y4EOHBIX ayIMTOPUN U MOMEIICHHH ISl CAMOCTOSITEIbHON pabOThI

HaumenoBanue y4eOHBIX ayTUTOPUI U MOMEIIEHUN
JUIl CAMOCTOSITENIbHON paboThI

OCHaH_IeHHOCTb O60py,Z[OBaHI/I€M N TCXHHUYCCKHMH
cpeacrBamMu 06yquI/m

47. KomnbproTepHbIH Ki1ace

Paboune mecra c 1K (cTO KOMIBIOTEPHBIHN, CHCTEMHBIN
OJI0OK, MOHHTOp, KJaBHATypa, MBIIIb), CTOJ pabouuni,
noakaoueHne kK kommbtorepHoit cetm  CIIGIACY,
BBIXOJ B Internet.

47. TlomemnieHust Ui CAMOCTOSITENIEHOM PaOOTHI

[Tomernenue a1t cCaMOCTOSTENIbHON PaOOThI (UM TAIbHBIN
3ai oubmmoteku, aya. 217): I11IK-23 mt., B T.4. 1 mr.- [IK
ot gun ¢ OB3  (cuctemHbIi  OJIOK, MOHHUTOD,
KJIaBUATypa, MBbIIIb) C MOAKIIOYCHUEM K CETH
«HTEepHET» U ObecreueHueM JI0CTyna B SJIEKTPOHHYIO
nH(popMannoHHo-o0pazoBatenbHyto cpeny CIIOIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016

47. VY4eOHBIE ayAUTOPUU
JIEKIIMOHHBIX 3aHATUI

HJIA IMPOBCACHUA

VYuebnas ayautopus Ui
JEKIMOHHOTO THIIA, KOMIUIEKT MYJbTUMEAUITHOTO
000py0BaHUs (mepcoHanbHBIN KOMIIBIOTED,
MYJbTUMEAUNHBIA MPOEKTOP, PKPaH, ayJuo-CUCTEMA),
J0CKa MapkepHas Oenas sManeBas, HKpaH, KOMIUIEKT
yueOHOW Me0enu, MOAKIYEHHE K KOMIIBIOTEpHOU ceTn
CIIGI'ACY. Bbixon B IHTEpHET.

IMPOBCACHU A 3aHITHI

47. VY4eOHBIE ayAUTOPUHU IIPOBECHUS
PaKTUIECKUX 3aHATHIA, KYpCOBOTO
IPOEKTHPOBAHUS (BBIMOJIHEHHUS KYpCOBBIX paboT),
TPYNIIOBBIX W WHIUBUAYAITBHBIX KOHCYJIBTAIUH,
TEKYILLET0 KOHTPOJISL ¥ TPOMEKYTOUHOM aTTecTaliuu

JUTSL

VYuyebHas ayauTopus A NPOBEACHHUS NPAKTUYECKUX
3aHSTUH, KYpCOBOTO MPOEKTUPOBAaHUS (BBINOIHEHUS
KypCOBBIX paloT), TpYNNOBBIX W HWHIUBUAYAIbHBIX
KOHCYJIbTAIIUM, TEKYIIEr0 KOHTPOJISI U IPOMEKYTOUHON
aTTecTaluuu KOMILJIEKT MYJIbTUMEAUIMHOTO
000opya0BaHUs (mepcoHambHBIN KOMIIBIOTED,
MYJIBTUMEIUHHBIA MPOEKTOP, IKPaH, ayIuo-CHCTEMA),
JI0CKa MapkepHas Oenas sMaieBasi, KOMIUIEKT y4eOHOM
MebenH, TOJKIIOUYEeHHEe K  KOMIBIOTEPHOH  CeTH
CIIOI'ACY, Bbixon B MHTEpHET.

Jlis naBanuaos u aui ¢ OB3 obecrieunBaroTcs crieuanbHbIE YCIOBUS [Tl TIOJTy4YeHHUs] 00pa3oBaHUs B
COOTBETCTBUH C TPEOOBAaHUSIMH HOPMATUBHO-TIPABOBBIX JTOKYMEHTOB.
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