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Pasnen 1. IlepeyeHr KoMmeTeHHMid, ¢ YKa3aHWeM 3TaloOB HX
¢popmupoBanus B npouecce 0CBoeHHsi 00pa3oBaTeJIbHOM MPOrpaMMbl
dopmupyemsble [Inanupyemble pe3yapTaTsl 00y4eHHUS 10 Bupt
KOMITETeHIIUH JMCLIUTUIMHE, XapaKTePU3YIOIINE 3TaIbl OLIEHOYHBIX
(GopMHUpPOBaHUST KOMITETEHIIUI cpencts/ mugp
paszaena B
JTAHHOM
JOKYMEHTE
IK-3. 3HaTh: bnox A:
CriocoOGHOCTH
- THUIBI apXUTEKTYPEI HPOTPAMMHOTO CPC -
pa3pabarbIBaTh " .
obecriedeHust U e€ MOCTPOEHMUS; nabopaTopHast
TpeOoBaHUS U 6
- HCIOJIb3yEeMbIE TUIIOBHIE pelIeHus, ONOINOTeKH | padboTa
OCYILECTBIISATh .
IPOTPaMMHBIX MOJTYJIEH, KITaCChl 0OBEKTOB MPH Co6
NPOCKTUPOBAHMSA pa3paboTKe MPOTPaAMMHOTO 0OECTICUEHH S, 00ECCNOBAHNC
MIPOTPAMMHOTO - METOOBl H CpEeACTBAa TPOCKTUPOBAHUS
obecnieuenus, 0a3 MIPOrpaMMHOTr0 odecrieueHus, 6a3 JaHHBIX U
JAHHBIX U MIPOrpaMMHBIX UHTEP(EICOB.
MPOTPaMMHBIX Ymerb: bnok b:
unTepeiicon - HUCIIOJIb30BaTh COBPEMEHHBIE MA0IOHBI T
€CTHI,
MPOEKTUPOBAHHS TPOTPAMMHOTO
P p porp pedepar

o0ecreyeHns U TUIIOBbIE PEIICHMUS;
IPUMEHSITh METOJIbI U CPE/ICTBA
IPOEKTUPOBAHUS MPOTPAMMHOI0 00ecrieueH s
U TIPOTPaMMHBIX HHTEP(ENCOB, OCYILIECTBIIATh
UX TECTUPOBAHMUS;

MPUMEHSITh METO/IbI ¥ CPEJICTBA Pa3pabOTKU
pacrnpeziesieHHbIX 0a3 JaHHBIX U O0JIBLINX
CTPYKTYp JAAHHBIX.

Baanern:

HaBbIKaMU pa3pabO0TKU, N3MEHEHUS u

TECTHPOBAHUS IPOrpaMMHOTro obecreueHust 6a3

JAHHBIX U MPOTPAMMHBIX HHTEP(]ENCOB;

HaBBIKAMHU OCYIIECTBICHUH KOMMYHHUKAIIMOHHOM

NEeSITeIbHOCTH MEX/Iy Y4aCTHUKAMU IMPOEKTOB;
METO/IaMU POEKTUPOBAHUU

pacrpeeneHHbIX 0a3 JaHHBIX U

OOJBIINX CTPYKTYP JTAHHBIX.




Pa3nen 2. TexHonornueckasi Kapta AMCHUILVINHBI

Texnomorudeckas KapTa JUCHUIIIIMHBI

«Cnenxype (Python) »

Kypc/cemectp:

3/5

Kommaectso kpemutoB(3E): 3

OTYETHOCTD: 3aUET C OLEHKOH

HaszBanue momyneit N N
3QUeTHBIN | 3a4eTHBIA | rpaduk
JUCLIATIIINHBI KoHntpons dopma KOHTPOISA MUEIM MAKCHM KOHTDONS
coryacHo PIT/] ™ ™ P
Monyns 1
Texymmii |[['pynmnoBast AUCKyccus, 10 15
KOHTPOJTb TECTUPOBAHUE
PyOGexxubIit
y [IpakTudeckoe 5 10
KOHTPOJTb
OCHOBBI SI3bIKa 3aHATHE, 25
Python WH/IUBH Ty aJTbHbIC
3aJJaHMsI
Monyns 2
Texymmii |['pynmnoBast qucKyccus, 10 15
KOHTPOJIb TECTUPOBAHUE
PyGexHblit
Hacnenosanwe. K}(])HTpOJ'IB [TpakTHueckoe 5 10
MHoOKeCcTBEHHOE 3aHSTHE,
HacJIeOBaHUE VH/IMBH/LyaJIbHbIC 30
3aJJaHMs
Monyns 3
['pynmoBast tuckyccus,
. TECTUPOBAHUE
Omnpenenenue Texyrmii 5 10
JAHHBIX, METOJIOB, | KOHTPOJb 34
orneparum.
PyGexHbIit
y [IpakTryeckoe 5 10
KOHTPOJIIh
3aHATHE,
WH/VBUTyalbHbIE
3aJIaHus
BCETI'O 3a cemectp 40 70
[TpoMexyTOoUHBII KOHTPOIH KonTponsHubie 20 30
(DOx3amen) BOIIPOCBHI.
CeMecTpOBbII PEUTHHT 10 JUCHUILUINHE 60 100

Monyns

JIOTUYCCKHU 3aBCPHICHHAA YaCTh AUCHUIUINHBI




Texymui KOHTPOJIb

CaMOCTOATCIIbHAsA pa60Ta CTYACHTA, MOCCIIAEMOCTb U AKTUBHOCTH Ha
3aHATHAX

PyOexHBI KOHTPOJIb TPOBEpKa MOJTHOTHI 3HAHUN U YMEHUH 110 MaTepuary MOIYJIsl B LIEJIOM

[IpomexxyTouHBIH 3aBeplLICHHAas 3a/I0KyMEHTUPOBAaHHAs YacTh Y4€OHOM JAUCLUIUIMHBI -
KOHTPOJIb COBOKYITHOCTb TE€CHO CBSI3aHHBIX MEX]ly COO0M MO1y1el AUCHHUIIINHBI.

Pasznen 3. TunoBbie KOHTPOJIbHbIC 3aJAHUSI M HHbIE MATEPHUAJIbI,
Heo0X0AMMBbIe U1l OLCHKHU IVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHUs 110
aucuMIvinHe. Onucanue nokasarejaed 1 KpUTepueB OLEHUBAHUS
KOMIIETCHLMH, ONUCAHUE IIKAJ OLCHUBAHUSA.

Baok A:

Bompocs ¢ cobecenoBanuto o teme "CUMMETPUYHBIE aTOPUTMBI '

Kpunrorpadus. OcHoBHBIE pa3/ienbl COBPEMEHHONW KPUIITOTpa(Uu.
Cxembl mm@poBanus u aemudponanus. Kimrou. Tumbl kpuntocuctem.
TpeGoBaHMs K KpUIITOCUCTEMAM.

Kpunroananus. YpoBau atak. KpuntoctoikocTs.

Knacchl cMMMETPUYHBIX KPUITTOCHUCTEM.

brnounsie mpudrer. [lepecTaHOBKH.

CHcTeMBI TTOACTaHOBOK.

[ToncranoBka Lle3aps.

MHoroandaBUTHbIE TOACTaHOBKH.

l'amMupoBanue.

Crpykrypa urepanuu cetu Dercrens.

Cxema anroputma DES.

DES. ®ynknus cxartusi.

DES. ®ynkuus pacimmpeHus.

DES. I'enepanus kimtoua.

Cxema mudpoBanus anroputma ['OCT 28147-809.

I'OCT 28147-89.Pexxum mudpoBanus KitoueBor HHGOpMaIny.
I'OCT 28147-89. Pexxum raMMupOBaHUsI.

I'OCT 28147-89. Pexxum raMMupOBaHUs ¢ 0OpaTHOM CBS3BIO.
Cranmapt AES. Anropurm Rijndal. Cxema.

AES. IIpeobpaszoBanue ByteSub.

AES. IIpeo6paszosanue ShiftRow.

AES. IIpeo6paszosanne MixColumn.

AES. IIpeo6paszosanne AddRoundKey. TTocienuss ureparus.
AES. AnroputM 00pabOTKH KJTHOYA.

Bormpocsl ¢ cobecenoBanuio 1o teme " ACUMMETPUYHBIEC ATOPUTMBI':

curwNE

AccruMeTpuYHbIe KPUIITOCUCTEMBI.
Kpunrocucrema Dinb-I"amans.
Kpunrocucrema RSA.

HudpoBsie noAmnucH.

Oynkius xemposanus MD5.
Oynkius Xomuposanus ['OCT P 34.11.

Tems! pedepatos:
bnounsle mugps
Blowfish



Co3snatensb - aBTOp HanboJiee nonyisipHoit kuuru o kpunrtorpaduu "Applied Cryptography”,
Bruse Schneier. [Iyiunna kimoua 32-448 out. [imHaa oOpabaTbiBacMbIX 0J0KOB - 64 6ut. Yncio
payHzioB - 16. Cuuraercs oiHUM U3 HanboJIee CUIIbHBIX KPUIITOANTOPUTMOB. JlJ1si BBIpaOOTKH
KJTI04el ucronb3yercs 521 nuki mugpoBaHus, 4TO 3HAYUTEIBHO 3aTPYAHSACT aTaKky MPUSIMBIM
nepedopoM. ITa ke 0COOEHHOCTH JIeNaeT 3aTPyAHUTEIBHON U BO3MOXKHOCTh TPHUMEHEHHS
QITOPUTMA B CHCTEMaXx, IJIe KJIFOUYM MEHSIOTCS OUYEHb YacTo.

CAST

Astopsi - Carlisle Adams u Stafford Taveres. Anroput™ ouenb noxox Ha Blowfish. [{nuana
kiroua 40...64 o6ut. KomruectBo nmpoxoaos 8. M3Bectra related key araka na 64-6utnbiii CAST,
otkpeiTas David Wagner, John Kelsey, u Bruce Schneier. J[pyrux atak kxpome mpsmoro
nepebopa Het. BapuanT anropurma CAST-256 6wt BeIcTaBNeH Ha KOHKYpC AES, HO o dunana
HE Jo1Ies. 3arnaTeHoToBaH, HO (!) OTKPHIT 715t CBOOOTHOTO MCTIOJIb30BaHUSI.

CMEA

AJITOPUTM, KOTOPBIH UCTIOIB3YETCS B COTOBBIX TenedoHax s mudpoBaHUs CIyKeOHBIX
kanayoB. beit B3moman by David Wagner, John Kelsey, and Bruce Schneier of Counterpane
Systems.

CRYPTON

DEAL

WHuTepecHblil anroputM, KOTOpbIi ObLT npeasiokeH Ha KoHKypce AES. Onepupyer 128-
OUTOBBIMH OJIOKAMU JaHHBIX U KitouamMu JummHHOM 128, 192 u 256 6ut. Ucnons3yer DES Bo
BHYTPEHHUX uTepanusx. [y obecriedeHns CHOCHOM KpUIITOCTOHKOCTH TpeOyeTcsi He MeHee 8
uteparuii. CymecTBYIOT aTaki, KOTOPBIE YCIIEITHO BCKPBIBAIOT MIH (P, €CIIN KOTUIESCTBO
UTepaIii MEHbIIIE YKa3aHHOTO 3HAYCHUSI.

ECC

HecuMmMeTpHuuHBIi KpUNTOAITOPUTM Ha OCHOBE AJUIMITHYECKUX KPUBBIX. bosiee ObICTp U

croek yeM RSA, anroput™m duddu-Xennmmana niam DSA.

FEAL

Kpaiine HenanexHbiit Kpuntoanroput™. B3znoman! Paspadoran by the Nippon Telephone &
Telegraph 6osee ObicTpast, HO MeHee HaaexHas anbrepHatuBa DES. M3BecTHO MHOXKECTBO aTak,
Kax/1asl U3 KOTOPBIX TpeOyeT MUHMMYMAa HH(POPMAIIHH.

FROG

Goatboy's Encryption Algorithm

Hermutoxoi#t anroput™, HO €ro Ha3BaHHUE CIYXKHT €My IIOXYI0 ciy:k0y. (GoatBoy's - Ko3IMHBbI)
IDEA

International Decryption-Encryption Algorithm - paspa6orannsiii B I1{seiitapun (L{ropux)
CUUTAETCs OUEHb CTOMKUM KPHUIITOAJITOPUTMOM, XOTs IIOJHOM IMPOBEPKH €1Ile HEe MPOLIel.
Astopsl: Xuejia Lai, James Massey.Pazmep 610ka nanabix 64 out. [JnuHHa kitoua 128 6ur.
Yucno paynaos - 8. Onepupyet 16-6utoBbimu nogdaokamu. ONTUMU3UPOBaH it 16-01THBIX
nporeccopoB. 3anareHtoBaH B CIIIA, Espone u AAnonun. CBo6oAeH A1 HEKOMMEPUYECKOTO
npUMeHeHHs. B ocTanbHBIX ciydasx HEOOX0JMMa JIMLEH3Usl KOMITAaHUM ACKOM (BJaJiesier]
MaTeHTa)

LOKI 89/91/97

MAGENTA

MARS

HoBblit cuMMeTpuuHBIi 6510YHBIN anropuT™ ot cozfarenei DES. Oxun u3 Stu ¢punanucron
AES. Pa3zpaboTtan uccnenoBarensimu pupmsl IBM. Onepupyert 128-06utoBsiMU O110KaMu.
JlnuHHa Kiro4da nepeMerHas. Ckopocts paboTsl - 65 MouTt/c Ha Pentium Pro 200 u 85 M6uTt Ha
200MHz Power PC. EcTpb anmapatHble peaiu3aiuy JaHHOTO aJIrOPUTMA.

RC2

bnounsnii mudp paszpadoranusiii Ponom Pusectom mist RSA Data Security.

Kpunrocroiikocts cuntaercst oueHb BoicOkoi. Pasmep Onoka 64 6ut. J[nmiHHa Kitoya



nepemennas. CKopocTh paboThI MpuMepHO BABOE ObicTpee ueM DES. SBmsiercs
cooctBeHHOCThIO RSA Data Security.
RC5

MourHbI#i 1 OBICTPBINA OJOYHBIN CUMMETPUYHBIA KPUIITOANTOPUTM pazpaboTaHHbIil PuBecTom
it RSA Data Security. Onepupyet 6J10kamMu TaHHBIX JUHHON 32, 64 win 128 OuTt. JnmuHHa
kioua nepemenna. KonugectBo npoxoioB 0...255. Jlnunna kimtoua 0...2048 6ut. CropocTthb
anropuTMa o0yciI0BJIEeHAa IPUMEHEHUEM TOJIBKO TPEX MPOCTHIX U OBICTPBIX ONEpALUM -
cnoxxenusi, XOR u yepenoBanus (rotation). beut 00bsIBIIEH KOHKYPC Ha B3JIOM 3TOTO aJIrOPUTMA.
3a Tpu roAa ObUIH B3JIOMaHBI TOJIBKO CI1a00 3amM(ppPOBaHHBIE TEKCTHI (C MAJBIMU JITHHHOM
KJII04a U KoJimuecTBoM mpoxo1oB). CodctBeHHocTh RSA Data Security.
RC6
Safer
Safer+
Serpent

128 outnerit anroputM designed by Ross Anderson, Eli Biham and Lars Knudsen. CkopocTs B
5 pa3 ovictpee DES.
Skipjack

Pazpaborka AHB CIIIA. [lo HenaBHero BpemeHu ObLT cekpeTHBIM. JlocTaTouHo cToek. Pasmep
6noka 64 6ut. J{nuna xiroua 80 6uT. 32 HEMMHENHBIX KOMIUIEKCHBIX payHaa. Co3liaH 4uil,
KOTOPBIM MIU(PYET NaHHBIE 10 3TOMY AITOPUTMY.

O0630p Ha anrmiickom: http://www.austinlinks.com/Crypto/skipjack-review.shtml
Twofish

Benukonenuslii anroput™, npuiieamui Ha cmeny Blowfish. ABTop - Bce ToT e bproc
[aitrep. CkopocTh pabOTHI MOKET MEHATHCS B 3aBUCHMOCTH OT TITyOHMHBI TIPOBEICHHON
MEePEKOMIIIISIIIUY KITI0Ya.
Tripple DES

DTO OTBET HA BOMPOC "UTO OYAET eCiIM HECKOIBKO pa3 3amudpoBaTh/paciiudpoBaTh TaHHBIS
C pa3HbIMM KJUTI0OUaMH?" DTOT alrOpUTM MO3BOJIsIET ncnodb3ys DES yBenuuuts ero
KPHUIITOCTOMKOCTB TTyTeM nudpoBanus/aemmdpoBanus/mudpoBanus mo anroputMmy DES ¢
pasHbIMH KiTF09amMu. OO0beIMHEHNEe ITUX KITFOYEH B OJIMH JaeT AuHAy 3*56=168 out. Ho DES
oH u B Adppuxe DES...
[ToTokoBbIe MIUGPHL:
RC4

BaiiT-opuentupoBaHHbIii moToKOBBIN mHdp. Kimrou nepemenHoro pasmepa. [Ipumepno B 10
pa3 ovictpee DES. fIBnsercs koHGUACHIIMATBHBIM aITOPUTMOM, KOTOphIM BiajgeeT RSA Data
Security.
SEAL
Sapphire
Xomi-pyHkiuu u anroput™Msl reHepanuu [CY:
MD2

Camas meanenHas xam-Qyakius. OnTUMU3UpOBaHa s 8-OUTHBIX MaIllKH.
MD4

Camas ObicTpas Xam-pyHkuus. OnTuMu3upoBaHa A1 32-OUTHBIX MAallIMH.
MD5

Haubounee pacnpocrpanenHas u3 cemeiictea MD xomi-dyakius. Cunraercst O4eHb CTOHKOM U
6e3omacHoii. [Toxoxa Ha MD4, HO nMeeT HECKOJIBKO JOTIOTHUTENbHBIX CPEJICTB /IS MOBBIIICHHUS
0€30MacHOCTH, YTO 3aMeJIeT ee MPUMEPHO Ha TPETh MO cpaBHEHUIO ¢ MDA4.
RIPEMD
SHA1

Secure Hash Algorithm. Cosnaet 160-06uToBOC 3HaUeHHE XAMI-PYHKIIUN U3 UCXOTHBIX
TaHHBIX TTepeMeHHoro pamepa. [Ipeanoxena NIST u npunsara npaBurensctBoM CIIIA kak
cranaapt. Mcnone3yercs B crangapre DSS.


http://www.austinlinks.com/Crypto/skipjack-review.shtml

I'OCT P34.11-94
DNEeKTPOHHBIE MONUCH

[IpennasHaueHue - mpoBepKa HEIOCTHOCTH NaHHBIX. He s mmdpoBanus. Moxer
T00aBIISATHCS K COOOIIEHUIO U MU (PPOBATHCS BMECTE C HUM.

DSA

Digital Signature Authorization. ANTOpUTM, UCTIOJIB3YIOIIHA OTKPBITHIC KIFOUYH JIJISI CO3/IaHUs
ANIeKTpoHHOU noanucu. CeKpeTHOe COo3AaHne XINI-3HAYCHHS U ITyOIMYHast IPOBEPKa €€ - TOIBKO
OJIMH YEJIOBEK MOXKET CO3/IaTh X3II-3HauUeHHE COOOICHHUS, HO JIF000H MOXKET IPOBEPUTH €€
KOPPEKTHOCTh. OCHOBAH HA BBIYUCIUTEILHON CIIOKHOCTH B3STHS JIOrapu(pMOB B KOHEUHBIX
TOJISIX.

RSA

OTtnpaBuTens co3aeT X3-(QyHKIHIO COOOIIEHNSs, a 3aTeM MU(PYET €€ C UCI0Ib30BaHUEM
CBOETO CEKPeTHOro Kiroua. [lomyuaTens UCIomb3yeT OTKPBHITHIA KITFOY OTIIPABUTEIIS JUIS
pacmuppoBKY X3111a, CaM PACCUMUTHIBAET XA JIJIsl COOOIIEHHS, U CPAaBHUBAET ATH JIBA XJIIIA.
3anarentoBaHo RSA Data Security.

MAC (Kox ayreHTudukamnmu cooOmmeHus)

DneKTpOHHAas MOANKCH, UCHOJB3YIOIIas CXeMBbl X3IIHpoBaHus, aHasorndusle MD nnun SHA,
HO XdII-3HAYCHHUE BBIYUCIISETCS C UCTIOJIb30BaHNEM KaK TAHHBIX COOOIICHHUS, TAK H CEKPETHOTO
KJIH0Ya.

DTS (cmyx0a 2eKTPOHHBIX BPEMEHHBIX METOK )

BrinaeT monp30BaTensiM BpeMEeHHbIE METKH, CBSI3aHHBIE C JAHHBIMU JOKYMEHTA,

KpunTorpaguuecku CTOMKIM 00pazoMm.

baok b:

[lepedeHpb BOMIPOCOB K AK3aMEHY

3HarTh:

1. Kpunrorpadus. OcHOBHBIE pa3/ieinbl COBPEMEHHOM KpumnTorpaduu.
2. Cxembl mmdpoBanus u aemudpoanus. Kitou. Tumel kpunrocuctem.
3. l'ammupoBanue.

4, Crpykrypa cetu DeicTens.

5. Cxema anroputma DES.

6. DES. ®ynkuus mudpoBanwus.

7. DES. ®ynkuus cxartusi.

8. DES. ®ynkuus pacimmpeHus.

9. DES. I'enepanus kimtoua.

10.  Cxema mmudpoBanus anroputma ['OCT 28147-809.

11. TOCT 28147-89.Pexxum mudpoBaHus KIt0ueBOr HHHOpMAITUH.
12. TOCT 28147-89. Pexxum raMMUpOBaHUSI.

13. TOCT 28147-89. Pexxum raMMUpOBaHUs C OOPaTHOM CBS3BIO.
14. TOCT 28147-89. UMmMHUTOBCTaBKA.

15.  VYcnosus koHkypca anropurma AES. TTobeaurenu koHKypca.
16.  Cranmapt AES. Anroputm Rijndal. Cxema.

17.  AES. IlpeoGpa3zoBanue ByteSub.

18.  AES. Ilpeo6pa3zoBaunue ShiftRow.

19.  AES. Ilpeo6pazosanue MixColumn.

20.  AES. IIpeoopasosanne AddRoundKey. TTocnennss utepauus.
21.  AES. Anroput™m o0paGoTKH KiIroya.

22.  AccuMeTpuyHbIe KPUIITOCUCTEMBI.

23.  Kpunrocucrema dnb-I"amas.

24.  Kpunrocucrema Jledppu-Xemmana.

25. IIpoBepka yncna Ha mpocroTy. Tect Pepma



YMeTb U BIAACTh:
1. Hcnonw3ys anroputm eddu-Xemmana BeraucanTs Kioy, npu =5, p =13.

2. SI=(AS0+C)(modM)

SL=(ASL-1+C)(modM)
I'me A=1, C =3, S0=7, M-=256.
3ammdpoBaTh OTKPHITHINA TEKCT «EF» (4mcna B mecTHaAIaTepUIHON CHCTEME CUHUCIICHU)
METO0/I0M raMMHUPOBAHUS

3. SI=(AS0+C)(modM)
SL=(ASL-1+C)(modM)

I'ne A=3, C=7, S0=7, M-=256.
3amndpoBatb OTKPBITHIA TEKCT «FCy» (uncna B mecTHaALIATEPUYHON CUCTEME CUMCIICHMUST)
METO0/I0M FraMMHUPOBAHUS

4. SI=(AS0+C)(modM)
SL=(ASL-1+C)(modM)

I'me A=1, C=5, S0=11, M-=256.
3ammdpoBaTh OTKPHITHIN TeKCT «EA» (dncia B mecTHaIaTePUIHON CHCTEME CUMCIICHHUS )
METO0/I0M TaMMUPOBAHUS

5. SI=(ASO+C)(modM)

SL=(ASL-1+C)(modM)
I'me A=5, C =3, S0=7, M-=256.
3ammdpoBaTh OTKPHITHIA TEKCT «7C» (Yrciia B MIECTHAAATCPUIHON CHCTEME CUUCIICHHUS )
METO0/I0M FraMMUPOBAHUS

6.  SI=(ASO+C)(modM)

SL=(ASL-1+C)(modM)
I'me A=4, C =3, S0= 13, M-=256.
3amupoBaTh OTKPHITHINA TEKCT «9F)» (yncna B mecTHaAATEPUYHON CUCTEME CUMCIICHNS)
METO0/IOM TaMMHUPOBAHHUS.

7. [Ipumenss Tect @epma nposeputs yrcino N =12 Ha npocToTy, t=3. B oTBeTe: BBIBO,

BEPOATHOCTDH OIIIMOKHU

8. ITpumensis Tect @epma nposeputs unciao N =13 Ha npoctoTy, t=3. B oTBeTe: BBHIBOJ,

BEPOATHOCTDH OIIIMOKHU

9. ITpumensis Tect @epma nposeputs unciao N =11 Ha npoctoty, t=3. B oTBeTe: BBHIBOJ,

BEPOSATHOCTh OIMIMOKU
10. ITpumensis Tect @epma npoBeputs ynciao N =9 Ha mpocToTy, t=3. B oTBETE: BBHIBOA,
BEPOSATHOCTh OMIMOKU

11.  Ilpumenss Tect @epma mpoBeputs uucio N =14 Ha mpoctoTty, t=3. B oTBeTE: BBIBOJ,

BEPOSATHOCTh OIIMOKU
12.  Tlpumenss ¢ynkuuto cxxatust DES npeoOpaszoBats uncino «FFAE»
13.  Ilpumenss ¢pynkuuto pacmmpenus DES npeobpasosats uncno «FFAE»



HIKAJIA OHEHUBAHUA IMCBMEHHOI'O OITPOCA

(mpomeskyTOYHBINH KOHTPOJIb — «3HATDY)

Otmetkoii (9-10 6a110B) OIICHMBACTCS OTBET, KOTOPBIA MOKa3bIBACT MPOYHBIC 3HAHMS
OCHOBHBIX IOHSATHH KPUNITOTpa(uu, aIrOpuTMOB U(PPOBAHHS JAHHBIX, MATEMAaTHIECKUX
OCHOB NPUMEHSEMBIX aJITOPUTMOB.

Otmerkoit (7-8 0aJsIOB) OIEHHMBAETCS OTBET, OOHAPYKMBAIOIIMN MPOYHBIC 3HAHUS
OCHOBHBIX TIOHATHH KPUITOTpa(uu, aIrOpUTMOB MIU(PPOBAHHS JAHHBIX, MAaTEMaTHIECKUX
OCHOB IPUMEHSIEMBIX aNTrOpUTMOB. OTHAKO IOITYCKAEeTCs OHA - IBE HETOYHOCTH B OTBETE.

Otmetkoit (4-6 6aJ1JI0B) OLIEHUBACTCS OTBET, CBUICTEILCTBYIONINI B OCHOBHOM O 3HAHHUH
OCHOBHBIX TIOHSATHH KPUNITOTpa(uu, aNIrOpuTMOB MIU(PPOBAHHS JAHHBIX, MATEMAaTHIECKUX
OCHOB TIPUMEHSEMBIX AJITOPUTMOB. JlOIycKaeTcsi HECKOJIBKO OMIMOOK B COJCpKAHUU
OTBETA.

Otmerkoit (2-3 6ajnja) OLEHWBAETCS OTBET, OOHAPYKMBAIOUIMH HE3HAHHE OCHOBHBIX
MOHATUH KpUNTOTpaduy, AITOPUTMOB HIM(POBAHUS JAHHBIX, MATEMaTHUYECKHX OCHOB
MPUMEHSEMBIX aITOPUTMOB. OTMEYAETCs! OTCYTCTBHE JIOTHYHOCTH ¥ TIOCIIEIOBATEIIEHOCTH
B oTBeTe. [lomyckaroTcsi cepbe3Hble OIIMOKU B COJIEpKaHUHU OTBETA.

Otmerkoit (0 -1 6aI) OICHMBAETCS OTBET, MPH KOTOPOM CTYAEHT IEMOHCTPUPYET

HECIIOHMMAaHHEC HDO6J'ICMI)I HJIH HET OTBECTA.

IKAJIA OLIEHUBAHUSA TPAKTUUYECKHUX 3AJTJAHUM (npomeskyTodHbIii
KOHTPOJIb — «YMETD u BJIAJIETD»)

Otmetkoii (17-20 6a/110B) OLIEHUBAETCS OTBET, ITPHU KOTOPOM CTYAEHT IIPABUILHO PEIIacT
WHIMBHIYAIBHBIC 33/Ia4H 110 IPEIIOKEHHOMY alrOpUTMY IHU(POBaHUs, TEMOHCTPUPYET
CMOCOOHOCTh TPAMOTHO (POPMATH30BATh 3a/1a4y U3 HHIMBUIYaTbHOTO 3a/IaHUSI.
JIeMOHCTpHpYET IOJIHOC NOHUMaHue MpobiemMbl. Bee TpeOoBaHMs, NMpenbsBISEMbIC K
3aJIaHUIO, BBITIOJIHEHBI.

Otmetkoii (11-16 6aJjlsIoB) OILEHMBAETCS OTBET, MPH KOTOPOM CTYAEHT B OCHOBHOM
NPaBWIGHO pellaeT WHIUBHUIYaJbHBIE 33aJaudl [0 TPEJIOKCHHOMY  alrOpUTMY

mupoBaHus, JEMOHCTPUPYET CIIOCOOHOCTh TPaMOTHO (popManu3oBaTh 3aJadyy U3
WHIUBUAYAIBHOTO 33a1aHusl. JJeMOHCTpUPYET 3HAYUTEIbHOE MOHUMAHKUE TPOOJIEMBI.
BonbimnHCcTBO TpeOGOBAHUHN, TPEABIBISIEMbIX K 3a/IaHUIO, BHITIOJTHEHEI.

Otmetkoii (4-10 6aJUI0B) OlLIEHMBAETCSA OTBET, MPH KOTOPOM CTYAEHT B OCHOBHOM HE
MPaBWIbHO pelIaeT WHAWBHIAYyaJdbHbIE 3aJaud 10 MNPEUIOKEHHOMY aITOPUTMY
mudpoBaHus, IEMOHCTPHUPYET CHOCOOHOCTh TIpaMOTHO (OpMaIN30BaTh 3aJady H3
WHIUBUAYAIBHOTO 3a/aHusl. JIeMOHCTpUPYET YacTUYHOE WM HE0OJIbIIOEe MOHMMAaHUE
npobnembl. MHOTHE TpeOOBaHMs, IPEABSIBISEMBIC K 33/IaHUIO, HE BBIMIOJIHEHBI.

Otmetkoii (0 -3 0aJjiia) OIEHHMBAETCS OTBET, MPH KOTOPOM CTYICHT JEMOHCTPHPYET
HEMOHMMAaHKEe MPOOJIeMbI UM HET OTBETA U Jaske HE ObLIO MOMBITKH PEIIUTh 3a/1a4y

HIKAJIA OHEHUBAHUS PE®EPATA

HaumeHoBaHue nmoka3areJist Otmetka (B %0)




Bo BBeneHnM 4eTKO CHOPMYTUPOBAH TE3UC, COOTBETCTBYIOIIHIA TEME
pedepara, BBIIOIHEHA 3a/1a4a 3aMHTEPECOBATh YU TATEIIS

I[GHGHI/IG TCKCTA Ha BBCACHUC, OCHOBHYIO YaCTh U 3aKJIFOYCHUC

B ocHOBHOI 9acTH JJOTMYHO, CBSI3HO M ITOJTHO JIOKA3bIBACTCS
BBIJIBUHYTBIA TE€3UC

3akiroueHmue COJACPIKUT BBIBOJbI, JIOTUYHO BBITCKAIOIIUC U3
CoAEep>KaHUs OCHOBHOM 4acTH

Bce Tpe60BaHI/I5[, MMPEABABIACMBIC K 3a/IaHUTO, BBITTOJIHCHBI

IIpu 3amure pedepara IEMOHCTPUPYET MOJIHOE IOHUMAHUE
poOIeMbl U JUIsl BBIPRXKEHUSI CBOMX MBICIIEN HE MOJIb3YyeTCs
YIPOIIEHHO-TIPUMHTHUBHBIM SI3IKOM.

85 - 100

Bo BBeneHNM 94eTKO CHOPMYITUPOBAH TE3UC, COOTBETCTBYIOIIHHA TEME
pedepara, B M3BECTHOI Mepe BHITIOJIHEHA 3a/1a4a 3aHHTEPECOBATh
qUTATEIIS

B ocHOBHOIT YacTH JIOTHYHO, CBS3HO, HO HE JOCTATOYHO IIOJTHO
JTIOKa3bIBACTCS BBIJIBUHYTHIN TE3UC

3aKIr0YeHUE COJIEPIKUT BBIBOIBI, JIOTHYHO BHITCKAIOIIEE U3
CoZep>KaHUs OCHOBHOM 4acTH

[Ipu 3amuTe pedepara AeMOHCTPUPYET MOHUMAaHUE MPOOIEMbI U IS
BBIPAKEHUSI CBOMX MBICJICH HE MOJIb3YyeTCs
YIPOIIEHHOIPUMUTUBHBIM SI3BIKOM.

75-84

Bo BBenenun tezuc chopMyanupoBaH HE YETKO U HE BIIOJIHE
COOTBETCTBYET TeMe pedepara

60 - 74

B 0cHOBHO¥1 YacTH BBIZIBUHYTHIN TE3UC JJOKA3BIBACTCS HEJIOCTATOYHO
JOTUYHO (YOeIUTENbHO) U MOCIEeI0BATENEHO

3aKI0YEHHBIE BHIBOJIBI HE MOJHOCTHIO COOTBETCTBYIOT COJIEPKAHUIO
OCHOBHOH YacTH

ITpu 3amure pedepara 1eMOHCTPUPYET HE MOJTHOE TOHUMAaHHE
po0OIeMBI U A3bIK pabOTHI B IIEJIOM HE COOTBETCTBYET TpeOyeMoMy
YPOBHIO




1 Bo BBeneHNH TE3UC OTCYTCTBYET UM HE COOTBETCTBYET TEME 40 - 59
pedepara
2 Jlenenue TeKCTa Ha BBEICHNE, OCHOBHYIO YaCTh M 3aKJIFOUCHUE
OTCYTCTBYET
3 B 0CHOBHO# 4acTH HET JIOTUYHOT'O MOCJIEI0BATEIBHOIO PACKPBITHS
TEMBI
4 BriBoAbI HE BEITEKAIOT U3 OCHOBHOM YacTHU
5 [Ipu 3amure pedepara 1EMOHCTPUPYET MOJTHOE HEMOHUMAHUE
POOJIEMBI U SI3BIK pa0OTHI MOYKHO OIEHUThH, KaK «IIPUMUTHBHBIN.
1 PaboTa Hanucana He Mo Teme MeHee 58

Pasnen 4. Meroanueckue MaTepHaJibl, OMNpeAessilONAe MPOLEeIYyPbl
OLICHUBAHUS 3HAHMH, YMEHHUIl, HABBIKOB M (WJIHM) ONbITA [EATEJbHOCTH,

XapaKTePU3YINUX 3Tanbl GOPMHUPOBAHUA KOMIIETEHIIH I

W3ydenne MUCHUIUIMHBI CTYAEHTAMHU OCYIIECTBISETCS B (OpME JIEKIMH, MPAKTHYECKUX
3aHATHH B ayUTOPHBIX YCIOBHAX (KOMIBIOTEPHBIE KJIACCHI) U B TPOLIECCE CAMOCTOSATEIIBHOM
paboOTHI, KOHTPOJIS 3HAHHH.

Teopernueckas nHGOPMAIHS, IO MEPE BO3MOXKHOCTH, TIPEJICTABIISIETCS B BUIE KOMITBIOTEPHBIX
MPE3EHTAINH C NCIOIb30BAaHUEM MYJIbTUMEIUIHHBIX CPEACTB.

[TpakTHueckue 3aHATHS  TPOBOIATCA B  KOMIBIOTEPHBIX  KJaccax, OCHAIICHHBIX
NEPCOHAIBHBIME ~ KOMITBIOTEpAaMH  HEOOXOJMMBIMH IapaMeTpaMH M C YCTaHOBIJICHHBIM
HEOOXOMMBIM TpOrpaMMHBIM obecniedyenueM. Mcmonesyercs MHTepHeT Ui mHOITydeHUs
JTONOJHUTENIbHOM nHpopMaryu. Vcrnonap3yercst AMCKYCCHOHHBIN METOJI TPOBEACHHS 3aHATHH,
IJIe CTYACHTBI MOTYT BBICKa3aTh CBOE MHEHHE T10 00CYXAaeMOi poodieme.

3ammra MpakTUYECKUX padOT MPOBOAUTCS B BHUJE cOOECeAOBaHUS C IPErnojaBaresieM IIo
TEOPHH M MPOTPAMMHON pean3aiy padoTHL.

[Tpu n3ydenun marepuana TPETbEro MO/ CTYACHTaM IpeJIaracTcsl HamucarTh U 3allluTHTh
pedepar.

3amura pedepara BHIIOIHIETCA B GOPME AUCKYCCHH.

[lepeueHb HHPOPMALIMOHHO CIIPABOYHBIX CUCTEM U MIPOTPAMMHOTO 00ecrieueHHs
omnepaunoHHas cucrema Microsoft Windows, naket nporpamm Microsoft Office 2010, s3b1xu
IPOrPaMMHUPOBAHMSI  BBICOKOTO YPOBHS, YCTAHOBJIGHHbIE Ha KOMIIbIOTEpaX, Y4eOHO-
METOIMYECKHNEe KOMIUIEKCHI MO0 pa3JefiaM JUCHMIUIMHBI, pa3MeElIeHHbIe Ha CcepBepax
KOMIBIOTEPHBIX KIJIACCOB.

Paznen 5. MeToaudeckue yKa3zaHusi JJisi 00y4yaloumierocsi mo OCBOEHHUIO
AMCHUIIMHBbI. MaTeMaTHyecKHe MeTOAbI PellleH!s] MPUKJIATHbIX 3a/1a4.




Texyiuit KOHTPOJIb OCYIIECTBIISETCS B TCUCHHE CEMECTPA M BKITIOUAET B ceOsl IPOBEPKY
MOATOTOBKH CTYJICHTA K BBIIOJTHCHUIO

MPAaKTUYECKON paboTHI (T.€. 3HAaHHE TEOPUU 110 TeME MPAKTUIECKON pabOTHI), IPOBEPKY
3aBepIICHUS MPAKTUYECKOUN pabOThI U

odopmIIeHHS OTUETA.

PexoMeHmaImm o opraHu3auy cCaMOCTOSITEILHONW pabOThI CTY/ICHTa

1. CoBeTsl 10 MJIAHUPOBAHUIO U OPraHU3AIMU BPEMEHHU, HEOOXO0IMMOTO ISl U3yUEHUs
TMCIHUIUTAHBL. PEKOMEHIyeTCsl Ce Iy oM

00pa3oM OpraHu30BaTh BpeMsl, HEOOX0IUMOE [T U3YICHUS TUCIUILIAHBL:

N3ydeHne KOHCIIEKTa JICKIIMH B TOT XKe JIeHb, ocie Jekiuu — 10-15 MunyrT.

W3yueHne KOHCIIEKTa JEKIUK 3a JACHb Tepen crieayromei jtekuueil — 10-15 MunyT.
N3ydeHne TeopeTHIecKoro MaTepraia 1o y9eOHUKY U KOHCIIEKTY — 1 Jac B HeJleIro.
[ToaroToBKa K MPAKTUYIECKOMY 3aHATHIO — 2 Jac.

Bcero B Henenmto — 3 yaca 30 MUHYT.

2. Onucanue mociieI0BaTeIbHOCTH ICUCTBHMA CTY/ICHTA

JJiss TOHMMAaHUS MaTepraia U KaYeCTBEHHOTO €0 YCBOCHUS PEKOMEHTyeTCs TaKast
MOCJIEIOBATEIIBHOCTh ACHCTBUM:

2.1. Tlocne mpocayIMBaHUS JICKIIMA U OKOHYAHUS YICOHBIX 3aHATHMH, TIPU TIOJITOTOBKE K
3aHSTHSM CJICYIOIICTO JIHS, HY)KHO

CHaJaja MpOCMOTPETh U 00IyMaTh TEKCT JIEKINH, pocaymannoit ceroaus (10-15 munyT).
2.2. TIpy MOATrOTOBKE K JIESKIIUU CIICAYIONIETO JHS, HY)KHO MTPOCMOTPETh TEKCT MPEAbLIyIIeH
JIEKITAH, TIOJyMaTh O TOM, KaKas MOYKET

ObITh TeMa ciaemytomiei aekiuu (10-15 munyT).

2.3. B Teuenne nenenu BeiOpath Bpems (1-yac) mist paboThI ¢ pEKOMEHyeMOi TUTepaTypoii B
o6ubnoTexe.

2.4. TTpu moArOTOBKE K MPAKTUUECKUM 3aHSATHSM CIEAYIONIETO THS, He0OX0MMO CHavyaina
MPOYUTATh OCHOBHBIE MOHATHUS U MOIXO0/IbI

10 TeMe JIoMaIlHero 3aganus. [Ipu BHIOIHEHUH yIpaXXHEHUS UITH 33/1a4 HY’)KHO cHauasia
MOHSATH, YTO TpeOyeTcs B 3a/1aue, KaKo

TEOPETUYECKUI MaTepHrall Hy>KHO UCIIOJIb30BaTh, HAMETHUTD IIJIaH PEIICHUS 3a0a4H.

3. PexoMeHnnanuu no UCHOIb30BaHUIO MAaTEPUAIOB y4€OHO-METOIMYECKOIO KOMILIEKCa.
PexkomMeHyeTcs NCTIONIb30BaTh

METOUYECKUE YKa3aHUsI 110 KypCy, TEKCT JICKIIMM MPero1aBaTels.

4. Pexomenanuu 1o pabote ¢ nureparypoil. TeopeTuueckuii Marepra Kypca CTaHOBUTCS
0oJiee MOHATHBIM, KOTJa TOTIOTHUTENHHO

K MIPOCTYIIMBAHUIO JICKIIMH U U3yYEHHUIO KOHCIIEKTa, U3y4aloTCs U KHUTH. Jlerde ocBOUTh Kypc,
MIPUIEPKUBASICH OJTHOTO y4eOHHKA U

KOHCIIeKTa. PexoMeHtyeTcs, KpoMe «3ayduBaHUs» MaTepuania, J100UTbCsS COCTOSHUS
MMOHUMAaHHUS U3y4aeMO TeMbl JUCIMITIUHBL. C

9TOM LENbI0 PEKOMEHIYETCS MOCIIe U3yYSHHs 0YepeTHOTO naparpada BbIIOIHUTH HECKOIBKO
MPOCTHIX YIMPaKHEHUH Ha TaHHYIO

teMy. Kpome Toro, oueHb OJIE3HO MBICIIEHHO 33/1aTh ce0e CIeAYIoIre BOPOCH (1
monpoOOBaTh OTBETUTH HA HUX): O YEM ITOT

naparpad?, Kakie HOBbIE TOHITHS BBEICHBI, KAKOB UX CMBICI?, YTO JACT ATO Ha MPaKTHKe?.

5. CoBerTbl 110 MOJATOTOBKE K PyOSKHOMY U IPOMEXYTOYHOMY KOHTPOJIAM. J[OTIOJIHUTENTBHO K
U3Y4YEHHIO KOHCIIEKTOB JIEKIIUU

HE00X0AMMO MOJIb30BaThesl yueOHUKOM. Kpome «3ayunBaHus» Marepuana, OYeHb BaXHO
JNOOHUTHCS COCTOSHUS TOHUMAaHUS

M3Y4aeMbIX TEM TUCUUIUIMHBIL. C 3TON LENbI0 PEKOMEHIYETCS IIOCIIE U3YUEHHS OUEPETHOTO
naparpadga BBIIIOTHUTH HECKOJIBKO

yIpaKHEHHH Ha TaHHYI0 TeMy. KpoMe Toro, oueHb 1oJie3HO MBICJIEHHO 3a/1aTh cebe



CJIEYIOIIHE BOTPOCHI (M MOTIPOOOBATH OTBETHTH

Ha HUX): 0 4eM 3TOT naparpad?, Kakue HOBBIE TIOHITHS BBEJCHBI, KAKOB MX CMBICI?, YTO JIaCT
3TO Ha IPAKTHUKE?.

[Ipu noAroToBKeE K MPOMEKYTOUHOMY KOHTPOJIIO HY’KHO MU3YUUTh TEOPUIO: OIIPEJIEIICHUS BCEX
MOHATUM U NOJXO/bI K OLICHUBAHUIO

JI0 COCTOSIHUS IOHUMaHUS MaTepuala U CaMOCTOSATENIbHO PELINTh HECKOJIBKO TUIIOBBIX 3a/1a4 U3
Kax 10 Temsl. [Ipu pemennn 3agay

Bceria Heo0X0AMMO YMETh Kaue€CTBEHHO UHTEPIIPETUPOBATH UTOT PEIICHUS.

6. YkazaHus 10 OpraHu3ai padoThI C KOHTPOIHHO-U3MEPHUTEILHBIMHA MaTEpPHUATIAMH, TIO
BBINOJIHEHUIO IOMAIIHUX 3aJaHuid. [Ipu

BBITIOJTHEHUH JIOMAIITHUX 33/1aHU HEOOXOMMO CHavyaia MpOYUTaTh OCHOBHBIE MIOHATHS U
MOJIXOIBI TI0 TeMe 3amanus. [Ipu

BBITIOJTHEHUH YITPAXKHEHUS WM 33/1a4¥ HY)KHO CHavaJia OHATh, 4TO TpeOyeTcs B 3aaue, KaKou
TEOPETUYECKUI MaTeprall HY»KHO

WCIIOJIb30BaTh, HAMETHUTD TIJIaH PEIICHUS 33]Ia4H, a 3aTeM MPUCTYIHUTH K pacuyeTaM U CIelaTh
KaueCTBEHHBIN BBIBO/I.

Py0GexHbBIl KOHTPOJIb OCYITIECTBIISIETCS B TCUSHUE CEMECTPA B BUJIC 3AIIUTHI MPAKTHIECKUX
paboT, BBHITOJTHEHUST KOHTPOJIBHBIX

paboT, TECTUPOBAHUS M KOHTPOJIBHBIX BOIIPOCOB.

Meroandeckue ykazaHUsl 10 BBITIOJHEHUIO MPAKTHYECKUX PabOT MPEACTABICHBI B JJIEKTPOHHOM
Tarke mpernoaaBatess (JIoKaJTbHas

ceTh Kadenprsr MHGpOopManMOHHBIX U BEIYUCIUTENRHBIX TexHOJ0oTH KPCY). Beimonnenune
MPaKTUYECKUX pabOT 3aBepIIaeTCs

opopMIIEHHEM OTYETa, B KOTOPOM IIPUBOJUTCS TEOPUS IO TeMe paboThl, pe3yabTaThl pabOThI
MpOTrpaMMBbI U TpaduKu.

PexomMenatu o pabote ¢ TecTaMu 10 AUCIUILTUHE.

CoBOKYITHOCTh TECTOB, NMPEACTaBIECHHAs B pa3jelie 5.3 MOXKET UCIOJIb30BaThCS 10 YaCTAM IS
TEKYLIEro KOHTPOJISI OCBOEHUS

IpeAMeTa 1o pasjienam U TeMaM U U1l 'TOTOBOTO KOHTPOJIS 3HAHUH MO JUCLHUILIMHE B LIEJIOM.
[Ipeanonaraercs «3arpy3uTh» TECTHI B cienuanu3npoBanHyo 11C ninu ucnonb3oBath Ux B
dhopme 6manoyHOTO KOHTpOIIs. OHM

MOT'YT UCIIOJIb30BAThCA CTYIC€HTAMM JIJIs1 CAMOKOHTPOJIS IIPH MOJATOTOBKE K UTOTOBOMY 3a4€ETY
10 AUCLUIUIMHE.

Bompocs! o KoHTpoIbHBIM paboTaM mpeacTaBiieHsbl B pazzaene PITJ] ®onx orieHOUHBIX
CPEJCTB.

OTBeThI HAa KOHTPOJIbHBIE PAOOTHI OPOPMIIAIOTCS B TIUCbMEHHOM BHUJIE.

Criucok nuTepaTypsbl 10JKEH ObITh COCTABIICH B MOJTHOM COOTBETCTBHE C ICHCTBYIOIIUM
cTaHAapToOM (TIpaBUIIAMH).

Jliig gomycka K 3a4eTy CTY/ICHT B TEUEHHUHU CEMECTpa JIOJDKEH ClIaTh BCE MPAKTUYECKUE paOOTHI.
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