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1. Ilesin 0CBOEGHHUSA AW CIAILINHBI

Llenpto  ocBoenuss  mucuuiuimHbl  «Kpunrorpaduueckue  MPOTOKONBD»  SBISETCS
npuoOpereHne O0YyYaIOUMMHCA TEOPETHUYECKHX W MPAKTUYECKHX HABBIKOB aHalM3a U CHHTE3a
KpHUINTOrpaguyeckux MpoToKooB. Jluciumiaa obecrieunBaeT NpruoOpeTeHne 3HaHUH U YMEHUI B
00JTaCTH  UCTOJIB30BaHUS ~ KPUNTOTPaQUUECKUX IMPOTOKOJOB JUIA  3allUThl  WH(pOpMAIHH,
CIIOCOOCTBYET OCBOCHHMIO NPHHIMUIIOB KOPPEKTHOTO NPUMEHEHHS COBPEMEHHBIX TEXHOJIOTHHA
3alIUTHl UH(OPMAIIHH.

3agaun JUCIUILIHHEL:

— MW3Y4YCHHE OCHOBHBIX CBOWCTB, XapaKTEPH3YIOUIMX 3alIMIICHHOCTh KPHUITOTpapuuecKux

MIPOTOKOJIOB, 1 OCHOBHBIX MEXaHH3MOB, IPUMEHSAEMBIX I 00€CIICUeHUs BBITOJTHEHHS TOTO

WJIM MHOTO CBOMCTBA 0€30MacCHOCTH MPOTOKOJIA;

— TNpHOOpeTeHre HABBIKOB aHAIM3a 0e30MacHOCTH KPUNTOrpapruecKuX MPOTOKOJIOB;
— TMNpuOOpeTeHHe NPAKTUYECKUX HABBIKOB pabOTBl € MaTeMaTHYeCKHUM  armaparoM,

IPUMEHSIEMBIM ISl IIOCTPOCHHUS M aHAJIM3a KPUIITOrpahUIeCKUX MPOTOKOJIOB.

2. MecTO AMCUUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbI

Huctmumza «Kpunrorpadgudeckune MTPOTOKONBD OTHOCUTCS K 00S3aTENbHOW YacTh
00pa3oBaTeNbHON IPOTrPAMMBI.

JIns ocBOEHMSI NAHHOM MUCHUIUIMHON OOydYaroImuecs IOJDKHBI BIaJeTh MaTeMaTH4eCKUM
anmapaToM aiareOpbl, TEOPUU YUCENl, TEOPUH BEPOSTHOCTEH U MAaTEeMAaTUYECKON CTATHCTUKH, 3HATDH
OCHOBHBIC alreOpanveckue CTPYKTYphbl (KOJbLA BBIYETOB, T'PYNIBI TOYEK HAa JIUIMINTHYECKHX
KPHUBBIX, KOJIbLIA MHOTOYJICHOB) M MX CBOWMCTBA, 3HATh W yMETh OCYHIECTBISATH IMPOrPAMMHYIO
peanu3anio AITOPUTMOB IMPOBEPKH YHCENl HA MPOCTOTY M (aKTOPU3ALMHM YHUCET, TeHEepaluu
OOJBIINX TMPOCTHIX YHCEI, IMETh TPEJICTABICHUE O KPUNITOTPahUIECKAX CTaHapTaX.

JUis yCHemHoro OCBOEHUsS AUCHUILINHBI «Kpunrorpaguueckue mMpoTOKOIbD» €l JAOJKHBI
NPEIIECTBOBATH CIEIYIOIINE TUCIATLIHBL

«Anrebdpay;

«Anredbpanueckasi arOpUTMHUKAY;

«Teopust unceny;

«Teopust BEpOATHOCTEH U MaTeMaTHUeCKasi CTATUCTUKAY;

«MeToapl B CpefIcTBa KPUITOTpapHUECKON 3alUTHI HHPOPMAIIUN Y,

«TeopeTnKo-uyuCIIOBbIE METO/IbI B KPUIITOTpapum»;

«MeToapI MPOrpaMMHUPOBAHUSY.

[Tonyuennsie B kypce «Kpunrorpaguyeckne MNpPOTOKOIBD» 3HAHUS HEOOXOAMMBI st
W3YYEeHUS JUCHUIUIMH «MaTeMaTH4ecKrue METOAbl 3alluThl OaHKOBCKOW HWHpOpMaruu» U
«MurdpopmanronHast 0€30MacHOCTh AIEKTPOHHOTO OM3HECAY, «3alUTa MPOrpamMM U JTaHHBIX».

3. [lnanupyemMsblie pe3yabTaThl 00y4eHHUs] MO TUCIHUILINHE, COOTHECEHHbIE C IIAHHPYEeMbIMU
pe3yJbTaTaMHu OCBOEHHs 00pPa30BaTeIbHOI NPOrpaMMbl

[Tpouecc u3yueHus: AMCUUILIIMHBI HAlIpaBieH Ha (OPMHUpPOBAHHUE CIEAYIOUIUX KOMIIETEHIIN B
cootercTBUH ¢ PI'OC BO, OOIT BO u npuoOpereHus ciaenyiomux 3HaH!i, yMEHUH, HaBBIKOB U
(unu) ombITa AESITENLHOCTHU:



dopMmupyemasn
KOMIIETCHLIHS
(ko 1 GpopMyJIMPOBKA)

NaankaTop 10CTHKEHHUSA
KOMIIETCHIIMH
(ko u popMyaMpoBKa)

Ilepedyenn
MJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHUsl

Oo6menpodeccuoHalbHble KOMIETEHIIUN

OIIK-2
IIPUMEHSATH
MIPOTPaMMHBIE
CpeACcTBa CHUCTEMHOIO
u MIPUKIIAJTHOTO
Ha3HA4YC€HU, B TOM
YUCJIE OTE€YECTBEHHOIO

Cnocoben

H-OIIK-2.1 3naet
THUIIOBBIC TIPHUKJIATHBIC
nH(OPMAIIMOHHBIC
TEXHOJIOTHH H
IIPOrpaMMHOE
obOecreyenue,
HCIIOIb3YEMOC JIJIS

3Haer:

- OCHOBHBIC aTaK Ha KpUIITOrpapuIecKue
IIPOTOKOJIBI U MCTO/IbI HpOTHBOHCﬁCTBHH
1M;

IIPOM3BOJICTBA, JUIs | pelIeHus 3an1a4y
pereHus 3a1a4 | mpodeCCHOHATbHON
npodeccruoHaIbHON NEsITeIbHOCTH, B TOM
JeSITeTbHOCTH; YHCIIe TEXHOJIOTUU
pacrpeneneHHOro
peectpa
N-OIIK-2.2 ymeer Ywmeer:
IIPUMEHATH BBIOPAaHHBIE | - BBIOMpATh H TpH  HEOOXOAUMOCTH
IIPOrpaMMHBIE CPEJICTBA | pealn30BbIBATH Kpunrorpaduyeckue
CHCTEMHOTO U MPOTOKOJIBI TP PEIICHUN THUIOBBIX 3a/1a4.
MIPUKJIAHOTO
Ha3HA4YCHUM IS
peleHus 3aaay
po¢eCCUOHATBHOM
JeSITeIbHOCTH
OIIK-3 Cnocoben na | M-OIIK-3.5. 3naer 3Haer:
OCHOBaHMUHU HE00X0AUMBbIE - OCHOBHBIE cXeMbl IM(POBOI noanucy;
COBOKYITHOCTH MaTEeMaTHYECKHUE METOIBI | - IPOTOKOJIBI UICHTU (UKL,
MaTeMaTHYECKUX JUISL pelIeHus 3a1a4 - IPOTOKOJIBI NIEpeJau U pacipeaesieHus
METO/IOB o0ecCTIeYeHNsT 3aIHUThI KITIOYEH.
pa3pabarbIBaTh, HuH(pOpMaIHH.
060CHOBBIBATH " | -OIIK-3.6. Y™eTh: YwMmeer:
PCaM30BRIBATE MIPUMEHSATh - peajn30BbIBaTh OCHOBHbBIE
TPOHCAYPEL  PCUICHIA | ¢ 4pokymHOCTS KpUNTOTpaguIECKUe MPOTOKOIBI.
3anad . HEOOXOIMMBIX
MpodeccHOHabHON MaTeMaTHIECKUX
ACATEIBHOCTH, METOOB JJIsl peIIeHUs
3a/1a4 oOecreyeHus
3alUThl HH(pOpMALUU
OIIK-10 Cnoco6en | M-OIK-10.3 3naer 3Haer:
aHATM3UPOBATH METOJIUKY OICHKH - METOJWKY OIICHKH  0Oe30macHOCTH
TEHJEHIMH  PA3BUTHUS | Ge30NMacHOCTH KPUNTOTpapUUECKUX AIrOPUTMOB, B TOM
METONOB M CPEICTB | xpunrorpaduuecknx 9pcie WX TMOJHOTBL, KOPPEKTHOCTH H
Kpunrorpaduyeckoi NPOTOKOJIOB HYJIEBOTO Pa3rIIalleHHUs.

3auUThl  UHGOpMaIuH,




HCIIOJIb30BaTh N-OI1K-10.4 ymeeT | YMeer:
cpeacTBa MIPOBOJIUTH - TpPOBOAWTH CPAaBHHUTEIHHBIA aHAIU3
KpunTorpaduueckoin CPaBHMUTEIbHBIA aHAINU3 | KPUOTOrpaUIeCcKuX IIPOTOKOJIOB,
3amUTel  UHGOPMAIUH | KPUOTOTpahUIECKUX pelIaoIuX CXOJHBIC 3a7a4d 10 YPOBHIO
OpU  pElIeHUH 3aJad | MPOTOKOJIOB, PElIalonnX | 6€30MacHOCTH u BBIUHCIUTEIHHOM
npodeccuoHaTBHON CXOJIHBIC 33]]auu CJIO’KHOCTH.
JeSITEIIbHOCTH;
OIIK-2.1 Cnocoben | U-OIIK-2.1 4 3Haer 3Haer:
paszpabaThIBaTh crocoObl 3PheKTUBHON | - crmocoObl 3P GEeKTUBHON  peanu3aiuu
QITOPUTMBI, peanu3ayy aTropuTMOB | KPUNTOrpahuyecKux MPOTOKOJIOB, B TOM
peanu3yoniue YHCclie MPUMEHSIEMBIX U UX peaiu3aluu
COBpPEMEHHBIE anreOpanvdeckux CTPYKTyp.
MaTE€MaTU4CCKUEC H-OI1IK-2.1_2 CnocobeH | BnaneTs HaBbIKaMu:
MCETO/BbI 3alllUThI pa3pa6aTI)IBaTI> - BI>I60pa u pa3pa60TKI/I
uH(popMauu aITOPUTME, KpUNTOrpapuuecKkux mpoTOKOJIOB MPH

HCIIOJIb3YEMbIE B peIIeHIH TUTIOBBIX 33/1a4.

COBpPEMEHHBIX

MaTeMaTHYECKUX

METO/1aX 3aIIUThI

uH(pOpMaIN

4. O0beM, CTPYKTYpa U coJep:KaHHe TUCHUTLINHBI

OO01mast TpyA0eMKOCTh TUCIUTUIMHBI COCTaBIsIeT 5 3aueTHbIX equnui, 180 akan. gacos.

Ne Tembl (pa3aeJibl) Buabl yueOHbIX 3aHATHH, ®opMbI TEKYLIET0
n/n AUCHHUIIMHBI, BKJIIOYAsl CAMOCTOSATEIbHYI0 KOHTPOJIfA
HX coJlepKaHue = paboTy CTy1€HTOB, ycneBaeMoCTH
54 M UX TPYAOEMKOCTh
= (B akaileMUYeCKHUX Yacax) dopma
o IIPOMEsKYTOUHOI
arrecTaunu
(no cemecmpam)
KonrakTHas padora
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1 |BBenenue 8 | 1
2 |CgoiicTBa 6€30MaCHOCTH 8 1
3 |OcHOBHBIC aTaky Ha 8 | 1
KpunTorpaduueckue
MTPOTOKOJIBI




4 |Kpunrorpaduueckue xem-| 8 | 2 | 4 2 10 3amanus s

byHKIIH CaMOCTOSITENIbHOM
paboThI
5 |Kogwr ayrenTruKamm 8 | 2 10 3ananus s
CaMOCTOSITEIILHOU
paboThI
6 |Cxembl HHPPOBBIX 8 4 4 2 10 SagaHus U1t
oANMCEN CaMOCTOATEIBHON
paboTHI.
KonrpomnbHas pabora
7 |IIpoTokomsl 8 1| 4
uACHTH(DUKAIIH-
ayTeHTH(UKAIUH,
WCTIOJIB3YIOMIHE MTapOIN
8 |I[IpoTokosmsl 8 | 2 | 4
uACHTH()UKAIIN-
ayTeHTU(UKALINH,

HCIIOJIB3YIOUEC TCXHUKY
«3aIIpocC-O0TBCT»

9 |[IpoTokosbl 8 | 4| 4 1 10 3amanus s
uACHTU(DHUKAIIH, CaMOCTOSITENTbHOM
UCTIOJIB3YIOINE TEXHUKY paboThI
JTIOKa3aTeNbCTBA 3HAHUS

10 |IIpoTOKOMIBI C HYICBBIM 8 | 4| 4 1 10 3amanus ais
pasrianieHueM CaMOCTOSITENIbHOM

paboThI

11 |[IpoToko:isl mepenavn 8 | 2
KJIFOUEeH ¢
UCTIOJIb30BaHUEM
CUMMETPUYIHOTO
muQppoBaHus

12 |[IpoTtoko:nsl nepenaun 8 | 2
KIIFOYEH ¢
HCIIOJIb30BaHUEM
ACUMMETPUIHOTO
mudpoBanus

13 |IIpOTOKOIBI OTKPHITOTO 8 | 2 | 4 1 10 3amanus s
pacmpeeneHus KIoJei CaMOCTOSITENTLHOM

paboThI

14 |IIpoTokoms 8 4 4 1 12 3agaHud IiId
NpeBapUTEILHOTO CaMOCTOSITEITbHON
pacnpeneneHus KIoden paboThI

2 1051 335 DK3aMeH
UTOro 32 | 32 10 | 0,5 |105,5

Coneprxanue pa3eaoB JUCIUILTMHBI

Tema Ne 1: Beenenue.
[emu wu 3amaum aucuurianHbel «Kpunrorpadguyeckue mnpoToKonbl». Ee Mecto W ponb mnpu
MOATOTOBKE CIEIUATMCTOB 10 KOMIIBIOTEPHOM 0€30MacHOCTH, CBSA3h C JAPYTUMH THCIUILTAHAMH.




KoMMyHHKaIlIMOHHBIH W KpUNTOTpapUUecKuil MPOTOKOJNBI, payHJI HPOTOKOJA, HIar MPOTOKOJIA.
Bunae! kpunrorpaguueckux npoTokoiaoB. COBpEMEHHOE COCTOSTHUE U NEPCIEKTUBHBIE HAIIPABICHUS
MCCJIEJOBAaHUM 110 TEMATUKE JUCIUIINHBL.

Tema Ne 2: CBoiicTBa 6€301aCHOCTH.

CsoiicTBa, XapaKTePU3YIOIIHE 0e301macHOCTh IIPOTOKOJIOB: HEIIMPOKOBEINATEIbHAS
aYTeHTI/I(bI/IKaL[I/ISI; aYTeHTI/I(bI/IKaI_II/ISI HpI/I paCCBIJIKe 110 MHOI'iM aﬂpecaM Nniin HpI/I IIOAKJIIFOYCHUHN K
cnyx0e  TOJINMUCKH;, CBOWCTBA COBMECTHOM TEHEpallMM  KI0Ya; KOH(HICHIHAIbHOCTH;
AHOHUMHOCTbD, OI‘paHI/I‘-IeHHaSI 3aAlIUIIICHHOCTh OT aTakK THIIA <«OTKa3 B O6CJIy)KI/IBaHI/II/I»;
WHBApPUAHTHOCTh OTIPABUTEINIS; HEBO3MOXKHOCTh OTKa3a OT PaHEE COBEPIICHHBIX JICHCTBUHN;
0e30MmacHOe BPEMEHHOE CBOMCTBO;, (hOPMHUPOBAHHME CEaHCA; IOCIEIOBATEIHLHOE TMPEACTABICHUE;
MMEHOBAHHE KIIIOUEH.

Tema Ne 3: OcHOBHEIE aTaKHM HAa KPUITOrpadUUeCKHE IPOTOKOJIBL.

OcHoOBHBIC aTaky Ha 0E30MaCHOCTh MPOTOKOJIOB: MOJMEHA; MOBTOPHOE HABSI3BIBAHHE COOOIICHWS;
OTpaKEHHUE; 3aJiep)KKa Mepeaavyr COOOIICHHS; KOMOMHUPOBAHHAS aTaka, aTaka ¢ HapaylieIbHbIMH
CceaHcaMHM; aTaka C HCIIOJIb30BAHUEM CIEIUAIbHO TOJO0O0PAHHBIX TEKCTOB;, aTaka «4YeJIOBEK IO
CEepeIMHE»; aTraka C HM3BECTHBIM CEaHCOBBIM KJIFOUOM; aTaka C HEHU3BECTHBIM OOIIUM KITFOUOM;
MOJIMEHA OTKPBITOTO KJTIOYa.

Tema Ne 4: Kpunirrorpaduyeckue xem- yHKIHH.

Onpenenenne  xem-GpyHKuM. LlenocTHOCTs  AaHHBIX W ayTeHTU(UKAMS  COOOIICHMH.
Kpunrorpadpuueckne xem-GyHkiuu. OIHOMATOBBIC CXKUMAIONME (QYHKIHHA. Xenr-QyHKIHH,
3agaBaemble KiouoM. CBoiiCTBa XeuI-QpyHKIMMA, 3a1aBaeMbIX KitouoM. [TocTpoeHue xen-QyHKiuid,
3a/1aBa€MbIX KJIIOYOM Ha OCHOBE OeckitoueBbiX. Mcmonp3oBaHue xem-(QyHKIMM, 3aJaBaeMbIX
KIIFOYOM, U CHUMMETPHYHOTO mm@poBaHus. Xem-QyHKIMU, HE 3aBHcAIIME OT Kiroda. CBoiicTBa
Xenr-(OyHKIUH, He 3aBUCAIUX OT Kiroda. CemelicTBo anroputMoB MD4. Xem-(hyHKIIMKM Ha OCHOBE
JTUCKPETHOTO JIOrapu(MUPOBAHHUS.

Tema Ne 5: Koabl ayreHTHOUKALIMN.
Ornpenenenne koaa ayreHTudukanuu. BepositHocTn HaBsi3biBaHUS. CBSI3b MEXKy OPTOTOHAIBHBIMU
MacCHBaMU M KOJIaMU ayTeHTU(UKAMU. XapaKTepUCTUKA ONTUMAIBHBIX KOJOB ayTeHTU(DUKAITIH.

Tema Ne 6: Cxembl IUPPOBBIX MOAMUCEH.

Omnpenenenne u cBoiicTBa cxeM LU(POBbIX mnoanuced. MHPpacTpykTypa OTKpBITHIX KIIOUEH.
[udpossie noaNMCcH Ha OCHOBE CHCTEM IN(POBAHUS C OTKPHITHIMU KitouaMmu. Lludposas noanuce
Ouara-lllamupa. [udposas noanuck Iab-I'amans, nudpoBbie noanucu ceMmenictsa nb-I'amans.
[ludpposas moamuce DSA. Iludposas mnoxamucey IllHoppa. LludpoBbie noamucu Ha OCHOBE
CUMMETPUYHBIX cucTeM mu@poBanus. Cxema nudpoBoit noanucu seienyto. Ludposoit HoTapuart.

Tema Ne 7: IIpoTOKOJIEI MICHTU(MUKAIMH-ayYTCHTU(PUKAIIMY, UCIIOJB3YIOIIUE HapOJIN.

Buner mporokonoB uaeHTU(uKanuu-ayreHTUGuKanuu. OUKCHPOBAHHBIE Mapoiu. ATaku Ha
(UKCUPOBaHHBIC MMAPOJIH. 3alIUTa OT MIEpeXBaTa Mmapoyiei. Y cloxHeHue moadopa naposeit. 3amura
0a3bl TaHHBIX OT KOMIpoMmeTanuu. JInuHbIe NACHTU(DUKAIIMOHHBIE HOMEpA. 3alluTa OT TOBTOPHOTO
BocrmponsBeieHus. OTHOPA30BBIC MTAPOIIH.

Tema Ne 8: IIpoTokonabl HMAeHTH(OHUKALMHU-ayTEHTU(MHUKAIMN, HCIOJIbL3YIOINE TEXHUKY «3aIpoc-
OTBETY.

CnyyaliHble TIOCIENOBATEIbHOCTH M METKH BPEMEHH. «3ampoc-OTBET» C HCIHOJIb30BaHUEM
CUMMETPUYHBIX aNTOPUTMOB MU(POBaHMs. «3ampPOC-0TBET» C UCHOIH30BAHUEM ACHMMETPHUHBIX
anropuTMoB mudpoBanus. [[poTokob HACHTU(HUKAINH, UCTIOIB3YIONINE ITU(DPOBYIO TTOAIHKCH.




Tema Ne 9: [IpoTOKOJIBI MACHTH(MUKAIMH, HCIIOIL3YIONINE TEXHUKY JIOKA3aTEeIbCTBA 3HAHUS.
[Iporokon wunentuduxanuu duara-lllamupa. [Ipotokon wunmentudukamuu I[HOppa. TlpoTokon
Oxkawmoro. [Tporokon GQ.

Tema Ne 10: ITpoTOKOJIBI C HYJIEBLIM pa3rIalllEcHUEM.

[TpoTokoi mpuHAIeKHOCTH ToArpymie. [IpoTokon npuBs3ku k outy. [IpoTokon moadpackiBaHUS
MoHeTHl 1o Tenedony. Cxema u mporokon [ompnBaccepa-Mukanu. I[IpoTokon moamucaHus
KoHTpakTa. CepTuduIMpoBaHHas MHH(PpPOBas MoYTa. APryMEeHT C HYJEBBIM pa3rIalliCHHUEM.
[TpoTokoi ¢ pPOBOTO TOJIOCOBAHHUS.

Tema No 11: TTpoTOKOJIBI IIepeIadyn KIFOYEH C HCIIOIh30BAaHUEM CUMMETPHYHOTO MU(POBAHMSL.
[TpoToKoJI pyKOmOXKaTHs IS HPOIEIyphl yaaaeHHOro Bbi3oBa Remote Procedure Calls (RPC),
«beckitoueBoi» nporokoin lamupa; nporokon Wide-Mouth Frog; nporokon Yahalom; nporokoin
BAN-Yahalom, nmporokon Wo00-Lam B3aumHON ayTeHTH(UKAIMU W pPACTIPEICICHUS KIIOYCH;
npotokost NS; nmpotokosn Denning-Sacco; npotokost Kerberos; nporokosn Otway-Rees. CemelicTBo
npotokosioB KriptoKnight: Push- u Pull-mporoxosst 3PAKDP.

Tema No 12: ITpoTOKOJIBI IepeIauyy KJIFOUEH C CIOIb30BAHHEM aCUMMETPUYHOTO UGB POBAHUS.
[Tporokonel 6e3 ucnonb3oBanus nudpoBor moamucu: mpoTokon NSPK; mporokon Woo-Lam.
Cwmemannsle mpoTokoinsl: mpotokon EKE, mpotokon SPX. IlpoTokonbsl ¢ uCHoOIb30BaHUEM
mudposoii noanucu. CepTUHUKATH OTKPHITHIX KIFOUCH.

Tema Ne 13: ITpoTOKOJIbI OTKPLITOrO paclpeaesieHus KIYe.

Buibl IPOTOKOJIOB OTKPBITOTO pacipeaciieHus] Kiaroded u ux cBoicrBa. Ilporokon [udpdu —
Xemnmana u ero ycuneHus: nporokon DH; cratmueckuit DH, mportokoner MTI. OtkpeiToe
pacmpezieieHue KIoUeld C MCHoNib30BaHHWEM camocepTuduuupyembix kimtodeit. [Ipotokon KEA.
[TpoTokon «yHupummpoBannas Moaenby. [Iporokon MQV. AyreHTudunupoBaHHbIE TPOTOKOJBI C
npuMeHeHueM u@poBeix noamnucei: mpotokon STS; mporokon DHKE. AyrentudunupoBannbie
IIPOTOKOJIBI C IPUMEHEHUEM Xell-(DYHKIIHH, 3a/1aBaeMbIX KJIIFOUYOM: MOAU(DUITUPOBAHHBIN TPOTOKOI
STS, npotokon «yHUGUITUPOBAHHAS MOJIENb C TOATBEPKICHUEM.

Tema Ne 14: ITpoTOKOJIBI IPEIBAPUTENBHOTO PACIPEIEIECHNUE KIIOUYEH.

CxeMbl npeaBapUTEIbHOIO pactpeieleHns KI4Yel B ceTu CBA3M U ux cBoiictBa. Cxema bioma.
Cxema KDP. I'pynnoBbie MPOTOKOJIBI: CXEMa pa3/eleHUsI CEKPeTa, ciaydall eAMHCTBEHHOMN IPYIIIbI,
noporoBasi cxema. [IpoTokosbl ycTaHOBIEHHUS Kitoueil i koH@epeHu-cBsi3u. [Iporokon DH c
Tpems ydyacTHUKaMu. [Iporokon bypmecrepa-/lecmenra.

5. 06p330BaTeJ'll)Hble TEXHOJOI'MH, B TOM YHCJI€ TEXHOJOIMM IJIECKTPOHHOI'O oﬁyqe}mﬂ Hu
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOIMH, HCHOJbB3yEeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'lI)HOFO npouecca mo TMCHUMIJIMHE

B nporiecce 00ydeHus: UCTIONB3YIOTCS CIeIyIolue 00pa3oBaTeIbHbIe TEXHOJIOTHU:

BBoanas Jieknus — 1aeT NepBOe LEIOCTHOE MPEACTABICHNE O TUCLIMIIIIMHE U OPUEHTUPYET
CTyJEHTa B CUCTEME HM3y4€HUS NaHHOW IUCUUIUIMHBI. CTYIEHTHI 3HAKOMATCA C HAa3HAUYE€HUEM U
3aJjla4yaMy Kypca, €ro pojblo U MECTOM B CHCTEME Y4eOHBIX JUCLMIUIMH U B CHCTEME MOATOTOBKH B
nenoM. Jlaercs kpaTkuit 0030p Kypca, W3JararoTcsl NEpCHeKTUBHBIC HAIpaBJICHUS MCCIIEI0BAHHM.
Ha 5To#l nexuuu BbICKA3bIBAIOTCS METOAMYECKHE U OpraHu3allOHHBbIE OCOOEHHOCTH paboThl B
paMKax JTaHHOM IUCLMIUIMHBIL, a TaKKe JaeTcs aHaJu3 pPEeKOMEHIYeMOH YyueOHO-MEeTOAMYECKOU
JUTEPATYypPHI.



AxagemMuyeckas JieKuus (WM JIGKIHS OOIIEro Kypca) — MOCIeq0BaTeIbHOE U3II0KEHUE
MaTepuaa, OCYyIIECTBIsIEMOe MMPEUMYIIIECTBEHHO B BUJIE MOHOJIOTA MpernoaaBaTess. TpedboBanus K
aKaJeMUYECKON JIEKIIMU: COBPEMEHHBIN HAy4YHBIM YPOBEHb WM HACHIIICHHAS WH(POPMATHUBHOCTD,
yOenuTenbHas apryMeHTalus, JOCTYITHAs U IOHATHAs pedb, YETKas CTPYKTYypa M JOTHKA, HATUIHE
SPKUX MIPUMEPOB, HAYYHBIX I0KA3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

Jlekums-0ecena wiM «IMajgor ¢ ayAUTOPHUEH», SBISIETCS HanboJiee paclpOCTPAHEHHON U
CPaBHUTEJIBHO MHPOCTON (POPMOI aKTHBHOrO BOBJIEYEHHs CTYAECHTOB B ydeOHBIH mpouecc. Jrta
JEKIMSL IPEeIIoIaraeT HelmoCpeICTBEHHbIN KOHTAKT IpernoiaBaTens ¢ ayauropueil. [Ipenmyiectso
JEeKIMU-0ecelbl COCTOMT B TOM, YTO OHA MO3BOJISET NPUBJIEKATh BHUMAHUE CTYAECHTOB K HanboJee
Ba)XHBIM BOIIPOCAM TEMBI, OINPENENIATh COJACpPKAHUE U TEMIT M3JI0XKEHUs y4yeOHOro marepuana ¢
y4€TOM OCOOEHHOCTEH CTYAECHTOB.

Jlekuusi ¢ 3apaHee 3aIUIaHNPOBAHHBIMM OIIMOKAMM — PACCUMTAaHA HA CTUMYJIMPOBAHHE
CTYJEHTOB K TIOCTOSIHHOMY KOHTPOJIO TmpeajaraeMoil uHdopmanuu (MOUCK  OLIMOKH:
COJIepKaTeNbHON, METOAOJIOTHYECKON, MeToquUecKoi). Mcnonb3yercs uisi pa3BUTHS Y CTYACHTOB
YMEHHsI ONIePaTUBHO aHATH3UPOBATH MPO(EeCcCHOHANBHBIE CUTYAIUH, BHICTYIIATh B POJIU IKCIEPTOB,
OIIMOHEHTOB, PELIEH3EHTOB, BBHIWICHATh HEBEPHYIO WM HETO4YHYI0 uHpopMmanuio. Iloaroroska
npenofaBarenss K JIEKIIMU COCTOMT B TOM, YTOOBI 3aJIOKUTh B €€ COACp)KaHUE OIpeaesicHHOE
KOJIMYECTBO OMIMOOK COJCPXKATEIIBHOTO WM METOJUYECKOro xapakrtepa. Jlektop crpout
U3JIOKEHUE TaKuM 00pa3oM, 4ToObI OMMOKKM OBUIM THIATEIHLHO «3aMacCKUPOBAHBD» M MX HE TaK-TO
JIETKO OBLJIO 3aMETUTH CIyIIATENsIM. 3afada CIylIaTeJield COCTOMT B TOM, YTOOBI MO XOJy JIEKIIUU
OTMEYaTh B KOHCIIEKTE 3aMEUEHHbIE OIIMOKM, 4YTOOBI Ha3BaTh WX B KOHIE Jiekuuu. Ha pazbop
omnbok orBoautcst 10-15 MunyT.

HpaKanecxoe 3AHATHEC — 3aHATUC, IIOCBAIICHHOC OCBOCHHUIO KOHKPETHBIX YMCHPII;'I u
HAaBBIKOB U 3aKPCIIJICHHUIO IMMOJTYYCHHBIX HaA JICKIIUU 3HAHUIA.

KoncynbTauum — Buj y4eOHBIX 3aHATUN, SBISIOMIUICS OJHOM U3 (opM KOHTpOIA
CaMOCTOSITCNILHOM ~ paboThl  cTymeHTOB. Ha  KOHCymbTamusx 1O Mpockde  CTYACHTOB
paccMaTpuBaIOTCs HauOoJiee CIIOKHBIE MOMEHTBI TPU OCBOCHMHM MarepHaia JUCIHILTHHBL,
MpPEno/iaBaTelib OTBEYA€T Ha BOMPOCHI CTYACHTOB, KOTOpbIE€ BO3HUKAIOT y HHUX B IIpoIlecce
CaMOCTOSITENILHOM paOOTHI.

6. IlepeyeHb JIMIEH3MOHHOT0 MW (WJIHM) CBOOOJHO PACHPOCTPAHAEMOI0 TPOrPaAMMHOIO
o0ecrneyeHusi, MCHOJIL3YeMOI0 IPH OCYHIECTBJICHHHM 00pa30BaTeIbHOIO Ipolecca Mo
AUCHUIINHE

B nporiecce ocymiecTBiaeHust 00pa30BaTENIbHOTO MPOLECcca UCTIONb3YOTCS:

i GOPMHUPOBAaHUS MaTEpHANIOB JJIS TEKYLIEro KOHTPOJS YCHEBAeMOCTH U IMPOBEACHUS
IPOMEXKYTOUHOM aTTecTauu, g GOopMHUPOBAHUS METOAMUYECKUX MAaTEPUAIIOB IO JUCIUILINHE!

— nporpammsl Microsoft Office;
— wu3nparennsckasd cucrema LaTex;
— Adobe Acrobat Reader;

IIPY POBEICHNUHU IPAKTHUYECKUX 3aHATHI HCIIONb3YyeTCsl IPOrpaMMHOE 0OecrieueHe

— Microsoft Visual Studio.



7. IlepeyeHb cOBpeMEHHBIX NpodecCHOHANBHBIX 0a3 [JaHHBIX W HH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yEeMBbIX IPH OCYLIECTBJCHHH 00pa30BaTEJbLHOIO Ipolecca Io
AUCHHILINHE (PU HE00X0AMMOCTH)

Jlst morcka ydeOHoU auTeparypsl ounbauoreku SApl'Y ucnonb3yercs aBTOMaTH3UpPOBAaHHAS
OuOIMOTEeYHO-NH(POPMAITUOHHAS cucreMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Yy4yeOHOIi  JHUTepaTypbl, PpPecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANIUOHHON ceTn «HMHTepHeT» (IpPH HEO0XOAUMOCTH),
PeKOMEeHTyeMbIX /1JIsl OCBOEHHS 1M CHUIITTHHbI

a) OCHOBHasl JIUTepaTypa

1. 3aneynukoB, C. B. Kpunrorpaduyeckue Metoanl 3aiuThl HHGOPMAUU : yIeOHUK IS
By30B / C. B. 3aneunukoB, O. B. Kazapun, A. A. TapacoB. — Mocksa : U3znarensctBo FOpaiir,
2022. — 309 c. — (Bricuiee oopazoBanue). — ISBN 978-5-534-02574-3. — TekcT : 27€KTPOHHBIH
// O6pazoBarenpHas minatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/489487 (mara
oOpatuenus: 31.01.2022).

2. Jlocs, A. b. Kpunrorpadguueckue MeTOIbI 3aIUTHl WHPOPMALUU IS M3yYaArOIINX
KOMITBIOTEPHYIO 0€301acHOCTh : y4eOHUK s By3oB / A. b. Jlocs, A. KO. Hecrepenko, M. W.
PoxkoB. — 2-e u3n., ucnp. — Mocksa : HU3narensctBo Opaiit, 2022. — 473 ¢. — (Bsicmiee
oOpazoBanmue). — ISBN 978-5-534-12474-3. — Tekcr : anektponsbii // OOpa3oBaTenbHas
wiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/489242 (nata obpamenus: 31.01.2022).

0) 10MOJTHUTEILHAS JIUTepaTypa

1. Yepemymxun A.B. Kpunrorpadpuueckue mnporokonsl. OCHOBHBIE CBOWCTBA U
ySI3BUMOCTH: yuyeOHoe rocobue g By30B. / A. B. Uepemymikun; YMO no oOpa3oBaHuio B 00JI.
UHPOPMAaLIMOHHOM Oe3omacHoCcTH - M.: Akanemus, 2009. - 272 c.

2. lypueB B. I'. MeToapsl KOMOMHATOPHON TEOPUHU TPYIMIl B COBPEMEHHON KpunTorpaduu
[DnexTpoHHBIH pecypc]: yueb.-metoa. nocodue. / B. I'. lypues, O. B. 3erkuna; SIpoci. roc. yH-T.
UM. IT. I. Hemunosa - SApocnasib: Apl'y, 2017. - 49 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20170207.pdf

3. Andepos, A.Il. OcHoBsl kpuntorpadun: Yuedbnoe nocodue / A.Il. Andepor A.IL., A.1O.
3y60B, A.C. Ky3pmuH, A.B. Uepemymkun. — M.: 'ennoc APB, 2005. — 480 c.

4. 3aneunukoB, C.B. Kpunrorpaduueckue mpoToKoabl U UX NPUMEHEHHE B (DMHAHCOBOW U
KOMMEPUYECKOH JIesTebHOCTH : ydeb. mocooue s By3oB / C.B. 3ameunukoB. — M.: [opsiuas
muaug-Tenexom, 2007. — 319 c.

B) pecypcsol cetu « MHTEpHET» (IPH HEOOXOAUMOCTH)

1. Obmepoccuiickuit MaTeMatnueckuit moptan (http://www.mathnet.ru/).

2. Hayunas snextponHas 6uoauoreka (http://elibrary.ru).


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.lib.uniyar.ac.ru/edocs/iuni/20170207.pdf
http://elibrary.ru/

9. MaTepuajbHO-TeXHHYecKas 0a3a, He00X0AMMasl VIS OCYIIECTBJIEHUsI 00Pa30BaTeIbLHOI0
npouecca no JUCHUILINHE

MarepuanbHO-TeXHUUYECKass 0a3za, HeoOXoauMmas JJIsi OCYIISCTBIICHHS 0OO0pPa30BaTEILHOTO
npoiiecca 1o JUCIHUILINHE BKIIOYAET B CBOM COCTAB CICIMAIbHbBIC ITOMCIICHHS

— yuyeOHble ayJJUTOPHUH [ IPOBEACHUS 3aHATUH JIEKIIMOHHOI'O TUIIA;

— yueOHble ayJUTOPHUM JUIsl NPOBEACHUS NMPAKTUUYECKUX 3aHATUMN, OCHAIIECHHBIE CPEACTBAMU
BBIYUCIIUTEIbHOW TEXHUKH, C YCTAaHOBJIIEHHBIM IIPOrpaMMHBIM obOecriedeHueM Microsoft
Visual Studio;

— ydeOHbIe ayAUTOPUH JUIsl IPOBEACHUS TPYIIIOBBIX M MHAMBHYyaIbHbIX KOHCYJIbTALUMH,

— ydeOHbIe ayAUTOPUH [T IPOBEAECHUS TEKYILEro KOHTPOJIS U IPOMEXYTOYHON aTTeCTallny;

— TOMELIEHMs Ul CaMOCTOSATEIIbHON paboThI;

— MOMELIEHMs JUIsl XpaHEHHs U NMPO(UIAKTUYECKOro OOCIIyKUBAHUS TEXHUYECKUX CPENCTB
00yJeHUsI.

ITomemienuss A CaMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIIBbIOTEPHOMN
TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOUEHHS K ceTH «MHTepHeT» M obecreyeHueM JIoCTyna K
AIIEKTPOHHOM HH(pOopMaIoHHO-00pa3oBaTensHOU cpee SAplY.

ABTOpP(BI):

Houent kadpenpst KbuMMOMU, kang. ¢pusz.-mar. Hayk .M. Mypun

10



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«Kpunrorpadpuyeckue npoToxkoJabD)

MoH/1 OLIEHOYHBIX CPEJACTB
AJIsl IPOBe/IeHUS TEKYIero KOHTPOJISA yCIeBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAIMHN CTYAE€HTOB
N0 JUCIHUILIHHE

1. Tumnoskie KOHTPOJIbHBIC 3aaHW U NHBIC MaTCPpHAJIbI,
HCIIOJIB3YEMBIC B IIPOLECCEC TCKYUIET'O KOHTPOJIA YCIIEBACMOCTHU

3apaHuAa gaa camocTonATesIbHoM paboTbl
3amanus o Teme Ne 4 «Kpunrorpaduaeckue xem-yHKITIN
1. Iycte mnpu ciaywyaiiHOM BbeIOOpe X € X 3HaueHue ¢(ynkuun h: X —>Y, |Y| =M, UMeeT
paBHOMepHOe pactipenenenue. [Tokaxure, 9ro npu r > 2 :

1) BepOSITHOCTH I-KPaTHOTO COBMAACHUS 3HAYCHUH (GYHKIMH h Mpu MOmapHO pas3IMYHBIX

3HA4YECHUAX ApIYMEHTA paBHA

P(h(x)=...=h(x)|x = Xx;1<i< j< r)=ﬁ;

2) cpelnHee YMCIIO M-KpaTHBIX COBINAAEHMHN 3HaueHui QyHKIMU h B BEIOOPKE ¢ BO3BpalllEHHEM
o6bema N, =c(m"™)"",c>1 pasuo

Nt o
rjm= r
2. Myctpb npu ciayyaitHom BbIOOpe X 3HaueHue h(X) pynkuuu h: {O, 1}N - {O, 1}” (3<n<N) umeer

H
paBHOMepHOe pacrpeseneHue. [IoKaxkuTe, 4yTo B BHIOOPKE X1, X2, ..., Xk 00beMom K = 2' 2
HE3aBUCUMBIX UCHBITAHUAX BEPOATHOCTDH p CYIICCTBOBAHUS KOJIJIM3NN 6yz[eT He Oomble Y.

pu

3. Tlycts mpu ciydaitnom Beibope X 3uauenue h(x) dynxmun h:{0,1}" — {0,1}" (3<n < N) umeer

7
paBHOMeEpHOE pacrpesenenue. I1okaxuTe, 4To B BBIOOPKE X1, X2, ..., Xk oObeMom K =2-2
(1<t<n) mpu HE3aBUCHMBIX HCIBITAHUSIX BEPOSITHOCTH P CYIIECTBOBAHHS KOJUIM3HM OyHeT He

Gompme 1/2'
3amanus o Teme Ne 5 «Koasr ayrenTudukanmm»

1. Tokaxwute, uto Habopel u3 N> Tpoek (i, j, L(i, j)), 1<i, j<n, mocTpoeHHBle MO TabmuIe

JIATUHCKOTO KBajpara L mopsiaka N, 3aaart oproroHanbHeiii MmaccuB OA(N, 3, 1).

2. JIa natuHCcKuX KBagpata L1 u Lo Ha3wiBatoT oproroHanbHbIMH, eciu Bee mapbl (Li(i, ), La(i, j))
npu pa3znuuHbiX 1< 1, ] < npaznuunele. [lokaxkure, 94To M0 HAOOPy M3 M MOMAPHO OPTOTOHATBHBIX

JIATUHCKHUX KBAJPATOB MOPSIKA N MOXKHO MMOCTPOUTH OPTOrOHABHBIH MaccuB OA(N, m + 2, 1).

3. Tlokaxkute, YTO Kaxablii oproroHadbHbIi MaccuB OA(N, N, 1) MOXHO IOMOJHUTH JI0
OA(n, n+1, 1).
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4. TlokaxkuTe, Kak MOCTPOUTH opToroHanbHeii MaccuB OA(pP™, p™+1, 1) Ha ocHoBe mojst u3z p™
3JIEMEHTOB.

3amanus o TeMe Ne 6 «CxeMbl TU(POBBIX MTOATHCEH

1. ABtropcTBo B cxeme mudpoBoir moamucu RSA. Ammuca m boO mpereHayloT Ha aBTOPCTBO
nojanucaHHoro coobmenus <M, 7>. M3BecTHO, YTO OTKpbITHIE KiIto4M Anuckl U boba umeror
cienyromue 3HaueHus Na = 55, ea = 3, ng = 44, eg =9, a 3Hauenue xem-GpyHkuu or M pasuo 13.
Ornpenenure HACTOSIIETO aBTOPA.

2. ABtopcTBO B cxeme nuppoBoit noanmucu Dinb-I'amans. [lycers p = 23, g =5 — obume napameTpsl
st Anmucel 1 bob6a. Anmca u boO mpereHayloT Ha aBTOPCTBO moAnucanHoro coodmenus <M, 20,
21>. Onpenenure HACTOSIIETO aBTOpPA, €CIU HM3BECTHO, YTO OTKPBIThIE Kitouun Anucel U boOa
UMEIOT clieyroniue 3uaueHus Pa = 13, ps = 17, a 3Hauenue xemr-gynkiuu or M paBHo 3.

3agaaus mo teme Ne 9 «IIpoTOKOIBI MAECHTH(PHUKAINY, HCIIONB3YIOIINE TEXHUKY JO0Ka3aTeIbCTBA
3HaAHUA»

1. I[OKEI)KI/ITG, 4TO €CJIN YYaCTHHK A B cxeme GQ IMPpUMCHCT HEKa4YeCTBEHHBIM TCHEpaTop
CHy‘I&ﬁHHX quacesl Uil IOJay4YeHus 4Yucna I, HpI/IBOI[HIJ_[I/Iﬁ K TMOBTOPHOMY TIOABJICHUIO
HCIIOJIb30BAHHBIX PaHEC YHUCCII, TO IPOTHUBHUK MOXKCT BBIYHUCIINTH CGKpCTHLIfI KIIFOY U.

3ananus 1o teme Ne 10 «IIpoToKosbl C HyJIEBBIM Pa3TiIalleHUuEM»

1. Ilpemnoxutre crnocod, MO3BOJNAIIIMNA MOIUGPUIUPOBATE MPOTOKON CEpTUGUIUPOBAHHOMN
AJIEKTPOHHOMN TOYTHI TaK, YTOOBI /Il HETO BBITOJIHSJIOCH CBOMCTBO KOH(DHICHITHAIIEHOCTH.

2. HOKa)I(I/ITe, 4TO IIPOTOKOJI JICKTPOHHOI'O I'OJIOCOBAHUA 06J1az[aeT Tpe6yeMBIMI/I CBOMCTBaMH.

3. CKOJIBKO HEYECTHBIX KOMHUCCHM MOXET y4acTBOBaTh B IIPOTOKOJIE IEKTPOHHOI'O I'OJIOCOBAHUS,
HE Hapyllasi ero OCHOBHBIX CBOMCTB?

3ananus o teme Ne 13 «IIpoTOKOIbI OTKPBITOrO paclpeaeaeHHs KIHUei»

1. ITokaxute, uro npotokon STS MoxkeT o0ecreuynuTh ayTeHTHU(PHUKAIMIO CTOPOH, €CIH MPOBOAUTh

ayTEeHTU(PHKALMIO HE TOJBKO IEpelaBaeMbIXx COOOMmEHHH « W «’, HO W WICHTH(PHKATOPOB
CTOPOH.

2. Kak momuduuuposats nporokoisl KEA u MQV, 4To0bl JUIsi HUX BBINOJHSAJIOCH CBOHCTBO
B3aWMHOTO TIOJITBEPKICHUS MPABIIILHOCTH TTOJTyUeHHsI Kirtoya?

3. Kak npeobpazoBars npotokoisl KEA n «yHUpHUIHpPOBaHHAs MOJETb C MOATBEPKICHUEM» B
OJIHOIIPOXOHBIE C MOATBEPKACHUEM TPABUIIBHOCTH MOIY4YEHHUs Kiltoua?

3aganus no teme Ne 14 «I[IpoToKoIbI MpeaBapUTEIBLHOTO PACTIPEICITICHHS KITFOUE»

1. Iycts umeercst KDP(Nn, g)-cxema ¢ mMatpuiieit uaimaeHTHOCTH A. O003HAYMM CTPOKH MaTPHIIBI
A cumBoNam¥ ay, ..., an. [lokaxwure, 4to:
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a) matpuna A' pasmepa N° x3(, cocTaBlIeHHas U3 CTPOK BUAA (i, &, ..., di+j), TAE |, j € {1,..., n} u
CyMMa HMHJIEKCOB PAaccMaTPUBAETCs IO MOJYIIO N, SIBISETCS MaTpHIlel mHImaeHTHoctH KDP(n?,
30)-cxeMmsr;

0) ecnu K MaTpuie MHIUAEHTHOCTU A' 100aBUTh TPU CTPOKH BHJIA
0..01...11...1
1...10...01...1
1...11...10...0

T0 monyuntcs Matpuna KDP(n? + 3, 3()-cxeMsr;

B) Kak moxno nmoctpouts KDP(N, q)-cxembl ¢ mapamerpaMu

n{147 (364 (787 21612 (132499 619 372 467 078 547 |17 555 985 004 (383 621 674 387

q| 27 | 36 | 45 81 108 135 243 324 405

2. Crpykrypa WHUOUAEHTHOCTH HasbiBaercs t-(v, K, A)-cxemoit (1<t<Kk), ecmu Bce OyokH
UHIMICHTHBI K ToukamM W Kakzaple t Touek WHIUACHTHBI A Oiokam. JloKakuTe cClieayromme
CBOMCTBA:

a) Besikas t-(v, K, 4, )-cxema sBisiercs (t — 1)-(v, K, 4, ;)-cxemoid, mpuiem

Av—=t+1)=(k-t+1) 4,,;

0) ecm g 3-(v, Kk, A;)-cxembl BbIIONHEHO ycnoBue A,>WA,, TO el COOTBETCTBYET
w -KDP(n, g)-cxema;

B) BCsAKOM (W + 2)-cxeme cootBetcTBYeT W -KDP(n, ()-cxema.

KounTtpoabHnas padora
Bapuant Ne 1.

1. JlaiiTe onpezneneHne NOHATHIO «PayH]l IPOTOKOJIA.
2. Onummute cxemy nuposoit moamucu Auddu-Jlammopra.

BapuanT Ne 2.
1. JlaiiTe onpezaeneHne NOHATHIO «IIAr IPOTOKOIA».
2. Onummute cxemy nudposoii moamucu DSA.
BapuanT Ne 3.
1. JlaiiTe onpeneneHne MOHATHIO «KKOMMYHUKAIIMOHHBINA TTPOTOKOI.

2. Onummute cxemy nugposoit noanucu Lxnoppa.

Bapuant Ne 4.
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1. JlaiiTe onpeneneHne MOHATHIO «KPUITOTpa(GUUECKHI TPOTOKOI».
2. Omnummute cxemy 1udpoBoit moanucu Dib-I"amans.

Bapuant Ne 5.

1. [aiite onpeneneHre NOHATUIO «HICHTU(OUKAIIHAS.
2. Omnummute cxemy 1udposoit noanucu duara-Ilamupa.

Bapuant Ne 6.

1. [aiite onpeneeHre MOHATUIO «ayTEHTU(DUKALINS CEaHCay.
2. Onumute cxemy HU(POBO MOAMUCH BCIETIYIO.

Bapuant Ne 7.

1. JlaiiTe onpeneneHne NOHATUIO «KOH(PHUIECHIIMATIBHOCTbY.
2. JIOKaXHTe TEOPEMY O BEPOSTHOCTSIX HABS3bIBAHHS.

BapuanT Ne 8.

1. JlaiiTe onpezneneHne NOHATHIO «AHOHUMHOCTB).
2. JIOKaXHuTe TEopeMy O CBSI3UM CBOWCTB YCTOMYMBOCTH K KOJUIM3USM W YCTOMYMBOCTH K
HaXOXKJICHUIO BTOPOTO MPo0oOpasa Xem-(pyHKIHiA.

BapuanT Ne 9.

1. JlaiiTe onpezneneHyne NOHATHIO «MHBAPUAHTHOCTb OTIPABUTEIISN.
2. JIoKaxuTe TEOpeMy O CBS3HM CBOMCTB OJTHOHAIPABICHHOCTH M YCTOMYMBOCTH K KOJUIM3HUSAM

Xem-QyHKIUH.

BapuanT Ne 10.

1. JlaiiTe onpeneneHne NOHATHIO «KpUNITOrpaduyeckas Xem-QyHKIUI».
2. OnumuTe METOBI POTUBOICHCTBHSI aTaKe «IIOJIMEHAY.

Bapuant Neo 11.

1. JlaiiTe onpeneneHne NOHATHIO «ONITUMAIBHBIN KOJI ayTEHTU(UKALIUI.
2. OnumuTe METOBl POTUBOICHCTBHS aTaKe «IIOBTOPHOE HABSI3bIBAHUE).
BapuanT Ne 12.

1. JlaiiTe onmpeneneHne MOHATHIO «OPTOTOHATBHBIN MacCHUBY.
2. OnuiuTe METOAbI MPOTUBOICHCTBUS aTaKe «OTPAKECHHEH.

BapuanT Ne 13.

1. JlaiiTe onpeneneHne NOHATHIO «IIM(POBAs MOTUCHY.
2. OnumuTe METOIBl IPOTUBOICHCTBHSI aTaKe «3ajiepiKKa IMepeaadn COOOMICHUSD.

14



Bapuant Ne 14.

1. JlaiiTe onpeneneHre MOHATHIO «CXeMa [MUGPOBOM MOITUCH .
2. OnumuTe METObI MPOTHBOICHCTBUS aTaKe C MapaljIeIbHBIMU CEaHCAMHU.

BapuanTt Ne 15.

1. Ilepeuncnure OCHOBHbIE CBOMCTBA XelI-(QYHKIINI, HE 3aBUCAILIUX OT KJIIOYa.
2. OnumuTe METObI MPOTHBOICHCTBUS aTaKe Ha OCHOBE CBS3BIBAHUSI.

Bapuant Ne 16.

1. Tlepeuncnure OCHOBHBIE CBOMCTBA XeII-(DYHKIIHIA, 33/1aBAEMBIX KIIFOUOM.
2. OnuimuTe METO/bl IPOTUBOAEHCTBHS aTaKe C U3BECTHBIM CEaHCOBBIM KIIFOUOM.

BapuanTt Ne 17.

1. Tlepeuncnure 37eMEHTapHBIE CBOWCTBA OPTOTOHAIBHBIX MAaCCHUBOB.
2. OnumuTe MeTOJbl HCIOJIb30BaHUS  XelI-(QYHKIMHA COBMECTHO C CHMMETPHYHBIM
mmdpoBaHuEeM.

BapuanT Ne 18.

1. Tlepeuuncnaute OCHOBHBIE CBOMCTBA CXEM ITU(POBOI MOIHUCH.
2. OnuinuTe METObI MOCTPOSHUS KITH0YEeBBIX (PYHKIIMI Ha OCHOBE OECKIIIOUEBBIX.

2. Cnmcok BOMpOCOB U (MITH) 3aJJaHUM JIJIs TIPOBECHHS TPOMEKYTOUYHON aTTeCTAIlNN

Choucokx BOIIPOCOB K IK3aMCHY:

1. OcuoBubie mnoHsTHA. [IpoTokon, payHn u mar mnporokosna. KoMMyHUKallMOHHBIE U
KpUnTorpaduyeckre mpoToKoIbI.

2. OcHoBHble MOHATH. KOMMyHUKaMOHHBIE W KpunTorpadgudeckue mpoTokonbl. DyHKIUN

0€30I1aCHOCTH.

CoiicTBa 6e3omacHocTr. Ayrentudukanus. Corictea G1 — G5.

CaoiicTBa 6e3omacHoct. ABTopu3anus. CpoiictBo (G6. CoBMecTHas TeHepalus KIua.

CgoiictBa G7 — G11.

5. CaoiictBa 6e3onacHocTH. Konpuaenuunansnocts. CoiictBo G12. AHOHMMHOCTH. CBOHCTBA
G13, Gl14. OrpanuueHHas 3alIMIIEHHOCTh OT aTaK THUIA «OTKa3 B OOCIYKHBAaHUN.
CsoiictBo G15.

6. CaoiicTBa OezomacHocTH. MHBapranTHOCTH oTnpasuteis. CoiictBo G16. HeBo3MOXHOCTH
OTKa3a OT paHee coBepuleHHbIX aelicTBuil. CpoiictBa G17 — G19. be3onacHoe BpeMeHHOE
cBoricTBO. CBoictBo G20.

7. CaoiictBa O6e3omacHocTH. DPOpPMHpPOBAHUE CEaHCa, IOCIEOBATEILHOE Ipe/CTaBlIeHHE,
MMEHOBAHHE KIIFOYEH.

8. OcHoBuble araku. IlogmeHa, MOBTOpHOE HaBsI3bIBAHUE, aTaka OTpaXKeHHEM. MeToJbl
IIPOTUBOJICHCTBHS.

Hw
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10.

11.

12.

13.

14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24.
25.
26.

27.
28.

29

30.
31.

32.

OcHoBHBIE aTakW. 3aZepKKa Teperayd cooOIleHus, KOMOMHHpPOBAHHAs aTaka, araka C
napajuleJbHBIMU  CEaHCaMH, C HCIOJIb30BAaHUEM CHElHATbHO TOA0OPaHHBIX TEKCTOB.
Metobl TPOTUBOICUCTBUA.

OcHoBHbIE aTaki. ATaka ¢ U3BECTHBIM CEAHCOBBIM KJIFOUOM, aTaka ¢ HEU3BECTHBIM OOLIUM
KJIFOYOM, aTaKa Ha OCHOBE CBA3BIBAHUA. MeETOIbI IPOTUBOACHCTBHUS.

[lonsTe xem-QyHKIMH, LEIOCTHOCTh JIAHHBIX U  ayTeHTU(UKALUsg COOOLICHHIA.
Kpunrorpapuueckne  xem-¢pynkuumu.  Ortamyue  OOBIUHBIX — XemI-(QYHKIHMHA  OT
Kpunrorpapuaeckux xem-QyHKIHM.

CoiicTBa xem-pyHKIMA, 3aaBaeMbIX Kir0uoM. CBOMCTBA Xem-(pyHKIUH, HE 3aBUCSIINX OT
kiroya. OmHomaroBele cxumaromue (yHkiuu. beckirodeBble Xeni-QyHKIIMM Ha OCHOBE
Omounbix mHUdpoB. IlocTpoeHne xem-QpyHKIMA, 33aJaBaeMbIX KIOYOM, HA OCHOBE
OECKIII0UEBbIX.

Xemr-¢pyHKIMK, HE 3aBHCcALNIME OT Kio4ya. OJHOHANPABIEHHOCTh, YCTOWYHMBOCTh K
KOJUTM3USIM, YCTOMYMBOCTh K HaXOXKJIEHUIO BTOPOro IpoodOpasza. B3auMocBs3b CBOMCTB.
Teopembl 00 OLIEHKaX BEPOATHOCTH KOJUIU3HM.

Xem-QyHKIIMM Ha OCHOBE JUCKPETHOTrO JorapudmupoBanus. Mcmonb3oBaHue Xemi-
(GYHKIMI COBMECTHO ¢ CUMMETPUYHBIM HIHU(PPOBAHUEM.

Kogpl ayrentudukanuu. OnpeneneHus 1 CBOICTBa, XapakTepucTuku. OnTuMaabHbIe KOJIBI.
Onpenenenue U NpocTeiine CBOMCTBa OPTOrOHAIbHBIX MAaCCUBOB.

Teopembl O CyIIECTBOBaHHHM OPTOTOHAJIBHBIX MAacCCHBOB C OIpEAEICHHBIMU MapaMeTpaMu.
CBs13b KOJIOB ayTeHTU(UKALIMK U OPTOTOHAJIbHBIX MaccuBOB. Teopema CtuHcoHa, 1990.
CBsi3b KOZIOB ayTeHTU(UKALIMKU U OPTOTOHATILHBIX MaccuBOB. Teopema CtunHcoHa, 1992.
udpossie moamucu. O6mwme nonoxenus. [{udposas moanuce, cxema mudpoOBO TOIITUCH,
CBOIcTBa cxeMbl LHU(PPOBON MOAMHUCH, CpaBHEHHE UU(POBOH U COOCTBEHHOPYUHOI
MTOJITUCEH.

Cxembl 1mudpoBoit moanucu OPuata-lllamupa u Meron pemieHUS 3aJayd M3BJICUCHUS
KBaJIpaTHOI'O KOPHSI B KOHEYHOM I10JIE.

CewmeiicTBO cxeM nu(poBbIX nmoanucerd Dib-I"amans.

Cxems! nugposoii moanmucu Llnoppa u DSA.

Cxema udposoit nogmucu Judpu-Jlamnopra. Cxema 1udpoBoit NOAMNKUCH BCIEMYIO, CXeMa
KOH(QUICHIMATBHOW UPPOBOM MOANMUCH, TPYNIIOBOM MOANUCH, HOTapu3alus HU(POBHIX
MIOAIMCEH.

CnabocTh MNapoNbHBIX CXEM U MPOTOKOJIOB THIA  «3ampoc-oTBET». IIpoTokoIbI
uaeHTUGUKAMU. VIHTEepakTHBHOE JO0Ka3aTeslbCTBO, J0Ka3zaTeslbcTBO 3HaHMs. [lomHoTa,
KOPPEKTHOCTb, HYJIEBOE pa3riiallleHue, IPOTOKOJ C HYJEBbIM pa3IilallicHUEM.

IIpotokon wuneHtudukanuum  @Duara-lllamupa, mMOMHOTA, KOPPEKTHOCTH,  HYJIEBOE
pasriaimeHue.

ITpotokon naentudukanuu GQ, MogIHOTa, KOPPEKTHOCTH, HyJIEBOE pa3riameHue. [Iporokon
GQ c xiIro4aMu, 3aBUCALLIMME OT UAECHTU(DUKATOPOB.

ITpotokon naentudukanuu lIHoppa, MONHOTA, KOPPEKTHOCTH, HYJIEBOE pas3rialleHHeE.
[Iporokon naentuduxanuu OkamoTo, KOPPEKTHOCTb.

ITpotokon unentudukanum OKaMOTO, MOJIHOTA, HYJIEBOE pa3riallleHHe, YCTOMUYHMBOCTh K
KOMITPOMETAIMH KJIF0Ya OJTHOTO U3 aDOHEHTOB.

.HpOTOKOH MMPUHAJICKHOCTH TMOATPYIIIC, IMOJIHOTA, KOPPCKTHOCTh, HYJICBOC pa3rIalliICHUC.

[TpoToxos npuBSI3KU K OUTY, CBS3BIBAHUE U COKPBITHE.

ITpoTokon moxOpacsiBaHUs MOHETHI 10 Tenedony. Cxema ["onbaBaccepa-Mukanu.
ITpotokon osmektporHHoro rojocoanuss A. Cramer, M. Pranclin, B. Shoenmakers,
M. Young, 1996.

[IpoTtokonbl mepenaun knrodeil. TUNBl M BUABI MPOTOKOJOB. /[BYCTOpOHHHE IPOTOKOJBI
nepeaayn Kir4del ¢ MCIOJIb30BAaHHEM CHUMMETPUYHOTO MIM(poBaHus (C IBYXCTOPOHHEH
ayreHTu(UKanued, ¢ ayTreHTU(UKaMel ceaHca, C TeHepalMed Kioya IyTeM
JIByXCTOPOHHET0 OOMEHa).
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33. OtkpeiToe pacnpeneneHue kmouedl. Mx cBoiictBa u ocobennoctu. [Ipotokon duddu-
XemnmMaHa. ATaka «4eJIOBEK 0 CEpeuHEe)» Ha MTPOTOKOI.

34. Cxembl koppekuuu npotokona DH. Mx mocroumnctBa m Hemocratku. Crarmueckuid DH.
IIpoTokonst MTI.

35. Cxema ['mponta u mporokon KEA (mpoBepka npuHAIEKHOCTH MOATPYIIE nopsaka (). Ux
JIOCTOMHCTBA U HEJOCTaTKHU.

36. Ilporokon KEA (mpoBepka mnpuHAUIKHOCTH HHTEpBany [2, p — 1], Bapmant c
HCITOJIb30BaHUEM XeII-(PYHKITU).

37. CBoiicTBa CXeM IMPEABAPUTEIHHOTO PACTIPEACTICHUS KITFOUCH. Y CIIOBUS M TCOPEMEI.

38. Cxema npeaBapUTeIbHOTO pacnpeaeneHus kitodeit bioma.

l'[paBm]a BBICTABJICHHUA OIICHKH HA 3K3aMCHC.

B sk3ameHanMoOHHBIA OWJIET BKJIIOYAIOTCS JBa TEOPETHYECKUX Borpoca. Ha moaroroBky k
OTBETY J1aeTCsl HE MEHee | akaJleMUYeCcKOro Jaca.

IIo wrToram »SK3aMeHa BBICTABIACTCS OJHa H3 OLCHOK: «OTIHUYHO», <«XOpOoLIOo»,
«YHAOBJICTBOPUTECIIBLHO» NI «HCYJOBJIICTBOPUTCIIHHO).

Onenka «OTJMYHO» BBICTABISCTCS CTYIEHTY, KOTOPBIM JEMOHCTpUPYET INIyOOKOe U
MIOJTHOE BIIAJICHWE COJEp)KaHWEM MaTepuana W TOHATHHHBIM anmapaToM KpHITOrpaduyecKux
IIPOTOKOJIOB; YMEET CBA3bIBaTh TEOPUIO C NPAaKTUKOW. CTyIEeHT NaeT pa3BEpHYyTbIC, IOJIHBIE U
YeTKHE OTBETHl Ha BOIPOCHI HK3aMEHALIMOHHOTO OMJIeTa U JIOMOJIHUTENIbHbIE BOIIPOCHI, COOII0AaET
JOTUYECKYI0 IIOCIEAOBATEIbHOCT IMPU  M3JI0KEHMM MaTrepuana. ['paMOTHO HCHOJB3YyeT
TEPMHUHOJIOTHIO.

Ouenka «Xopomo» BBICTaBISETCS CTYIEHTY, OTBET KOTOPOTO Ha 9K3aMEHE B IIEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIIE KPUTEPHUSM, HO OTJIMYAETCS MEHBIIEH OOCTOATENHbHOCTHIO,
rIyOMHOM, OOOCHOBAaHHOCTBHIO W TIOJIHOTOW. B OTBeTe MMEIOT MECTO OTIEeNbHBIE HETOYHOCTH
(HeCyIeCTBEHHBIE OMUOKH ), KOTOPBIE UCIIPABIISIOTCS CAMUM CTYICHTOM IOCJIE JIOMOJIHUTEIbHBIX U
(MnM) YTOYHSIIOLIUX BOIIPOCOB dK3aMeHATOpa.

Ouemca «y)_IOBJ'[eTBOpI/ITe.TIbHO» BBICTABJISICTCA CTYACHTY, KOTOpHﬁ JAa€T HECAOCTATOYHO
IMMOJIHBIC U MOCJICAOBATCIIBHBIC OTBETHI HAa BOIIPOCHI 9K3aMCHAIIUOHHOT'O ounera u JOIIOJTHUTCIIbHBIC
BOIIPOCHI, HO IIPU 3TOM ACEMOHCTPUPYCT YMCHHUC BLIACINTL CYHICCTBCHHBIC W HCCYIICCTBCHHBIC
MNPU3HAKHU U YCTAaHOBUTH MMPUINHHO-CJIICACTBCHHLIC CBA3U. OTBeTHI U3J1arafoTCs C MCIOJb30BaHUEM
TCPMHHOB KpI/IHTOFpa(l)I/I‘IeCKI/IX IMPOTOKOJIOB, HO ITPHU 3TOM JOITYCKAIOTCH OIIMOKHU B OIIPEACIICHUAX
HCKOTOPBIX OCHOBHBIX HOHHTHﬁ, (I)OpMy.]'II/IpOBKaX HOJ'IO)KeHI/II\/'I, KOTOPBIC CTYACHT 3aTpYAHACTCA
HUCIIPABUTL CaAMOCTOATCIIBHO. HpI/I aprymMecHTallui OTBE€TAa CTYJACHT HC 00OCHOBBIBAET CBOM
CYKACHUA. Ha yactp m0MONMHUTEIBHBIX BOIIPOCOB CTYACHT 3aTpyAHACTCA OaTb OTBET WU JACT
HCBCPHLIC OTBCTHI.

Ounenka «HeyaoB/1eTBOPUTEIbHO» BBHICTABISAETCS CTYAEHTY, KOTOPBIA JEMOHCTPUPYET
pa3po3HEHHbIe, OeCCHCTEMHBbIE 3HaHUS; OECIOPAJOYHO M HEYBEPEHHO M3JlaraeT MaTepuall; He
yYMEEeT BBIJIEATh IJIABHOE U BTOPOCTENIEHHOE, HE YMEET COEAUHATh TEOPETUUYECKHE MOJIOKEHHUS C
NPaKTUKOM; JloMmycKaeT rpyOble OMIMOKH MPHU ONPEAETICHUN CYIIHOCTH PACKPBIBAEMBIX IMOHITHH,
BCJIE/ICTBUE HEMOHMMAaHMsI MX CYIIECTBEHHBIX M HECYILECTBEHHBIX INPU3HAKOB M CBS3€H; JAET
HEIOJIHBIE OTBETHI, JIOTUKA M MOCJIEJ0BATEIbHOCTD U3JI0)KEHHUS KOTOPBIX UMEIOT CYLIECTBEHHBIE U
IPUHLMIIAAIbHBIE HAPYIIEHHUS, B OTBETaX OTCYTCTBYIOT BBIBOJIbI. [IOTIOIHUTENbHBIE U YTOUHSIOIINE
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BOIPOCHI 3IK3aMEHAaTOpa HE MPHUBOAAT K KOPPEKLUU OTBETOB cTyaeHTa. Ha ocCHOBHyIO uacTh
JOTIOTHUTEIILHBIX BOIIPOCOB CTYACHT 3aTPYyIHSAETCS 1aTh OTBET UJIU 1a€T HEBEPHbIE OTBETHI.

Onenka «HeynoBneTBOPUTENBbHO» BBICTABISIETCSl TAaKXKE CTYAEHTY, KOTOPBIA B3sUI
9K3aMEHAIMOHHbIN OMJIET, HO OTKA3aJICs AAaTh HA HEro OTBET.

18



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«Kpunrorpadpuyeckue npoToxkoJabD»

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA AJIA CTYACHTOB 110 OCBOCHHIO JTUCHUIIJINHBI

Y4eOHBIM IUIAHOM Ha Hu3ydeHHe auciuIuimHbl «Kpunrtorpadudeckue MTPOTOKOIBD)
OTBOJMTCS OJIMH CeMeCTp. B KOHIe cemecTpa B Ka4eCTBE UTOIOBOIO KOHTPOJIA MPELyCMOTPEH
’K3aMeH. B mpouecce M3yyeHMs IUCLUIUIMHBI IPOBOAMTCA OJHA KOHTpOJbHas padoTa U
BBINOJIHSAETCSL CeMb JAoMallHuX 3ajaHuil. KoHTponbHas paloTa 3aminaHupoBaHa IOCIHE
3aBepIIeHUs U3y4yeHus 1/3 MaTepuanoB TUCIHUILTUHEI 10 TEMaM, U3Y4€HHBIM K 3TOMY BPEMEHH.

OcHoBHOM  ¢dopMoil  u3ydyeHHss ~ y4eOHOro  marepuajia 1O  JUCIUIUIMHE
«Kpunrorpapuueckne mpoTOKOIBI» ABISIOTCS MPAKTUYECKHE 3aHATHS. JTO CBA3aHO C TE€M, YTO
OCHOBHOH 3aJ1ayeil B paMKax JUCHUIUIUHBI SBJISETCS MOJIyYeHUE 00YyJaroUMMCs MPAKTUYECKIX
HaBBIKOB Pa0OTHl C OCOOBIM MAaTEMaTHUYECKUM aIllapaTroM, MPUMEHSIEMbIM Uil MOCTPOCHHS U
aHaM3a KpUnrorpadhuyeckiux mpoTOKOJIOB.

Jljis ycreurHoro OCBOCHHS IUCHMILIMHBI OYEHb BaKHA MPAKTHUECKas MpOorpaMMHas
peanu3anus OONBIIOTO KOJIMYECTBA KPUNTOrpaUuecKux MPOTOKOIOB U MaTEeMaTHUYECKHUX
00BEKTOB M CTPYKTYp, JIeKalMX B uX OcHOBe. [Ipumepbl kpunrorpaduyeckux MPOTOKOIOB
pa3dbuparoTcs Ha JIGKIMOHHBIX W MPAKTUYECKUX 3aHATHsX. OCHOBHas IeNb MPOTrpaMMHON
peanu3allud — TIOMOYb YCBOUTH OCHOBHBIE TIOHSATHUS, JaTh BO3MOXKHOCTH «IIOUTPATH)
MPAKTUYECKH PEAIM30BAaHHBIMH TEOPETUYECKUMH OOBEKTaMHM U CTPYKTypamu. [[ns ycmemHoit
MPOrpaMMHOM peanu3anuu HeoOX0IMMO 3HATh U MIOHUMATh JIEKIIMOHHBIN MaTepuai. [losTomy B
Mpolecce HM3YyYeHUs TUCIUILUIMHBI PEKOMEHAYETCS PErylispHOE TIOBTOPEHUE MPONUICHHOTO
JICKIIMOHHOTO MaTepuaina. MaTepuai, 3aKOHCIIEKTUPOBAHHBIA Ha JIEKIUAX, HEOOXOAUMO J0Ma
emie pa3 mpopabaTeiBaTh U MPU HEOOXOIUMOCTH JOMOIHATH WMH(pOpMalUel, MOJy4eHHOH Ha
KOHCYJIbTAIMX, TPAKTHUECKUX 3aHATUSAX WU U3 YUeOHOI TUTEpaTyphIl.

JIOTIOJIHUTENBHYIO POJIb IIPU CBSI3M TEOPUM M MPAKTHUKU UTPAIOT JAOMAlIHHE paboThl. B
Ka4yecTBE 3aJaHuil Uil CcaMOCTOSITENbHOM palboThl JoMa OOydarolmuMcs IpeAIararTcs
MaTeMaTU4YeCcKHe 3a7jaud, KOTOPbIE TOJKHBI MO3BOJUThH CTYIEHTY NEPEOCMBICIUTHh HW3YYEHHbIE
Ha JIEKUMAX TIOHATHS W METOAbl, NPUMEHUTh HX JUISl PEIICHUs THUIOBBIX 3ajad u3
COOTBETCTBYIOIIUX pa3JeJIOB JUCHMIIMHBL. PemieHus 3anad J0JKHBI OBITh MOATOTOBIIEHBI,
0 OopMIIEHBI B MIMCbMEHHOM BUJE U MIPEJICTABICHBI B YCTAHOBIIEHHBIE CPOKH.

Jlis mpoBepKHM M KOHTPOJS YCBOGHHS TEOPETHYECKOro MaTepuaia, MPHOOPETEHHBIX
MPaKTUYECKNX HaBBIKOB palbOThl € MaTeMAaTHYEeCKUM ammapaToM, TMPUMEHSIEMBbIM IS
MOCTPOEHUS W aHaIM3a KPUNTOTpadUUECKHX MPOTOKOJIOB, B T€UECHUE OOYUECHHS MPOBOISTCS
MEPOTIPUATHS TEKYIIEeH aTTeCTallid B BUJE KOHTPOJIBHOM paboThl B 9-oM cemectpe. Takxke
MPOBOJATCS KOHCYJIbTAIMU (TIpU HEOOXOAMMOCTH) TO pazbopy 3agaHui Jisi KOHTPOJIBHOU
paboThl, KOTOPBIE BHI3BAJIH 3aTPYIHEHUSI.

B koHie CCMCECTpa HU3YUYCHHA MOUCHUILNIMHBI CTYACHTBI CHAKOT 3SK3aMCH. DK3aMeH
MNPUHHUMACTCA IO 3K3aMCHAIIMOHHBIM 6I/IJIeTaM, KOOI M3 KOTOPLBIX BKJIFOYACT B ce0s JABa
TCOPCTUUICCKHUX BOIIPOCA. Ha CaAMOCTOATCIIbBHYIO IMTOATOTOBKY K 3K3aMCHY BBIJCISACTCA 3 JHsA, BO
BpPEMA IMMOATOTOBKHU K 9K3aMCHY IMPEAYCMOTpPECHA I'PYIIIOBAasA KOHCYJIbTAalWs.

OneiT mpenofaBaHust AucuMIIMHBL «Kpunrorpaduyeckue MHTPOTOKOIBD) TOBOPUT O
CJIIO)KHOCTU €€ CaMOCTOSITENIbHOTO M3y4eHMs s OOYyYarollerocs, HECMOTps Ha HaJludue
JIOCTaTOYHO KA4YEeCTBEHHBIX Yy4eOHBIX mocobmil. OOywarommecs, BCTaBIIME Ha MYTh
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CaMONIOJITOTOBKH, YacTO HEBEPHO pPACCTABISAIOT MPUOPUTETHI IPU HW3YYEHUU JTaHHOU
JUCLUIIIMHBI, YTO HE MO3BOJISIET UM HAa BBHICOKOM YPOBHE OBJIAJIETh M3Y4aeMbIM MaTE€pUAJTIOM.
DTO CBSI3aHO C HACHIIICHHOCTHIO M3Yy4aeMOTo MaTepuaja M OONBIIUM YHUCIOM MPAKTHUYECKUX
3aHATHA, HEOOXOIMMBIX [UIsi TPUOOPETEHHS] HABBIKOB TMPAKTHUYECKOTO HCIOJB30BaHUS
M3y9aeMbIX MaTEMaTHYEeCKHX CTPYKTYp U 00beKkTOB. [lo3TOMy mocemieHue BceX ayauTOPHBIX
3aHATUH SBISAETCA HACTOSATEIBbHO PEKOMEH1YEMBIM.
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