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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

LenssMu ocBoeHUsT y4eOHOM AUCUUIUIMHBL «MapuipyTu3anus 1 ri100aabHbIe CeTH
(dopMHpOBaHNE KOMIIETECHIIMI 10 OCHOBHBIM pa3jieiaM JaHHOTO Kypca, U3y4eHHEe CTYIACHTaMU
TEOPETUYECKUX U MIPAKTUYECKUX OCHOB MapLIPyTU3ALUH B JIOKAJIBHBIX U TI100aIbHBIX
BBIYMCIUTENBHBIX CETSX, a TAKXKE N3ydeHHe paboThl MapIIPYTH3ATOPOB U MOTyYCHHE HABBIKOB
IIPOEKTUPOBAHUS BBIYMCIUTEIIBHBIX CETECH.

CTYI[CHTBI JOJIKHBI HAYYUTHCA ITPOCKTUPOBATH BBIYUCIUTCIIBHBIC CETHU € UCITOJIB30BAHUCM
COBPEMEHHOT'0 CETEBOTO 00OPYAOBaHUS B COOTBETCTBUU CO CTaHIAAPTAMMU U BBITIOIHSTD 3a]a9u
110 HACTPOWKE 00OPYIOBAHUS U TOAICPIKKE PAOOTOCIIOCOOHOCTH CETH.

OCHOBHBIMU 33JJa4aMU JUCLMILINHBI SBISIOTCA:

* V3ydyenue npuHIUIIOB pabOThl MapIIPYTH3ATOPOB M UX OCHOBHBIX 3a/1a4.

* M3ydenue criocob0B MapIIpyTH3aLIH.

* Nsyuenue nporokono Mapupyruzauuu RIP, EIGRP, OSPF, BGP.

* MI3yueHue 1ONOIHUTENBHBIX BO3MOKHOCTEN MapuipytuzaropoB: NAT, PAT, pesepsupoBanue
IITIO30B.

* O030p TEXHOJOTUH TIT00ATBHBIX CETEH.

* I3yueHue npoToko10B KaHaabHOro ypoBHs WAN.

* MI3yuenue npaBui NpOEKTUPOBAHUS KOPIIOPATUBHBIX CETEH.

I[I/ICI_II/IHJ'II/IHB. IMpeaHasHa4YCHa JJI MOJYUCHUA 3HaAHHUI AJI pECHICHUS CICAYIOIUX
HpO(l)CCCI/IOHaJ'IbeIX 3aga4 (B COOTBCTCTBHH C BUJaMH HGHTGHBHOCTI/I)Z

ITpoekTHO-TeXHOJIOrNYECKas NEeATEIbHOCTD

* [IpumeHeHne COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEJCTB IpU pa3pabOTKe MPOrpaMMHOIO
o0ecreyeHus.

* [Ipumenenne WEB-TeXHOIOrMI IIpU peanu3anyy yAAJIEHHOIO JOCTYIa B CUCTEMax
KJIMEHT/CepBEP U paclpeIeI€HHbIX BBIUUCICHHUM

* lcnonb30BaHue CTaHAAPTOB U TUIIOBBIX METOZOB KOHTPOJIS U OLIEHKH Ka4yeCTBa IIPOrPaMMHOMN
IIPOYKLIHH.

* Yyactue B paboTax 1o aBTOMaTH3alMU TEXHOJOTHYECKUX MTPOLIECCOB B X0/1€ IOJITOTOBKU
IIPOU3BOJCTBA HOBOM MPOAYKIIMH.

* OcBoeHUE U IPUMEHEHHE COBPEMEHHBIX TPOrPAMMHO-METOANUYECKUX KOMILIEKCOB
MCCJIEIOBaHMS U aBTOMAaTU3UPOBAHHOTO MPOEKTHUPOBAHUS 00BEKTOB MpodeccrnoHalIbHOMN
JEATEIbHOCTH.

Hay‘lHO'I/ICCHCI[OBaTeJIBCKaH JACATCIIBHOCTD

M I/I3y‘{eHI/IC HaquO'TCXHHHGCKOﬁ I/IH(I)OpMaI_II/II/I, OTCYCCTBCHHOT'O U 3apy6e>KHOr0 OIIbITA I10
TEMATUKE NUCCICIJOBAaHUA.

* MaTemMaTuuecKkoe MOZACIIMPOBAHUC TPOLUCCCOB U 00BEKTOB Ha 0a3e CTaHAAPTHBIX ITaKCTOB
ABTOMATHU3UPOBAHHOI'O IPOCKTUPOBAHUA U HCCIIEIOBaHUI.

® HpOBG}IeHI/Ie OKCIICPUMCHTOB I10 SallaHHOfI MCTOOHKE U aHAJIN3 PE3YJIIbTATOB.

® HpOBC,Z[CHI/IC I/IBMepeHI/Iﬁ u Ha6J'IIOI[eHPII>i, COCTAaBJICHHUC OIMUCAHUA IPOBOANMBIX I/ICCHCILOBaHI/Iﬁ,
nOoATOTOBKA JAHHBIX JJIsI COCTaBJIICHUA 0630pOB, OTYCTOB N HAYYHBIX ny6nm<aum71.

* CocraBiieHHE OTUETa I10 BBIITOJTHCHHOMY 3aIaHUI0, YHaCTHEC BO BHEAPCHUU PE3YILTATOB
HCCIeIOBaHUM U pa3p8.60TOK.



2. MecTo yueOHOH qucuumiinHbl B crpykrype OII BO

VYyeOnas aucuumuimHa "MapipyTu3aius U riio0anbHble CeTH" OTHOCHTCS K 010Ky 1
"IucuumauHbl (MOAYU)" U BXOAUT B €T0 BApUATUBHYIO YaCTh.

3. Ilnanupyemble pe3yJibTaThbl 00y4eHHs N0 JUCHHUIINHE (MOAYJII0), COOTHECEHHBIE €
IUIAHUPYEMBIMH pe3y/JIbTaTaAMHU 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

[Iporniecc n3ydeHus: AUCIUILTUHBI HAMTPABJICH HA (OPMUPOBAHUE CIICAYIOIINX
KOMIIETECHIINH:

OIIK-3 CIMOCOOHOCTHIO pa3padaThiBaTh OM3HEC-TUTAHBI M TEXHUYECKUE 3aJaHUs Ha
OCHAIIICHUE OT/IEIIOB, JIAbopaTopuii, 0prUCOB KOMITBIOTEPHBIM U CETCBBIM
000pynoBaHUEM

[1K-3 CIOCOOHOCTHIO 0OOCHOBBIBATH IPUHUMAEMBbIE TPOEKTHBIC PEIICHUS,
OCYIIECTBIISATH IOCTAHOBKY U BBIITOJIHATH SKCIIEPUMEHTHI 110 TIPOBEPKE X
KOPPEKTHOCTH U 3P PEKTUBHOCTH

4. O01mas TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
6 3aueTHBIX eauHUI] (216 ak. 4.).
5. Ob6pa3oBaTeibHbIE TEXHOJIOTHH

[IpenogaBanue qucHUIUIMHBL «MapipyTH3aus U rI00anbHbIE CETHY OCYIIECTBISETCS B
dbopme nekiuil 1 1adopaTopHbIX padOT.JIeKIIMU IPOBOJSATCS B TPAAUIIMOHHON KJIACCHO-YPOYHOM
OpraHu3anoHHou ¢popme B 00beme 36 4acoB, IO THITY YIPaBJICHUS TO3HABATEIIbHOM
JESITEIIbHOCTBIO U SIBISIFOTCS] TPAAUIIMOHHBIMU KIIACCHUECKU-TICKIIMOHHBIMU (0OBSICHUTEIBHO-
WJUTIOCTPATUBHBIMHU ).JIabopaTopHbie pabOThl OPraHU30BaAHBI C UCTIOIB30BAHUEM TEXHOJIOTHI
pa3BuBaroiero oodydenus. Kype maboparopusix padot (36 4acoB) MpoOBOIUTCS C
MCIOJIb30BaHUEM CIEIMATU3UPOBAHHBIX CTEHIOB U Ha CIIEHUATBHBIX MPOTPAMMHBIX
CUMYJISITOpaX, pa3pabOTaHHbBIX Ha Kadeape, OCHOBAaHHBIX HA NHTEPAKTUBHBIX (JIMATIOrOBbIX)
TEXHOJIOTHSIX, B TOM YHCIIE DJIEKTPOHHBIN MPAKTUKYM (peIIeHne MPOOIEMHBIX TOCTaBIEHHBIX
3a/1a4 ¢ TOMOIIbI0 COBPEMEHHOW BBIYUCIIMTEIILHON TEXHUKU U UCCIICIOBAHUE MOJIENIEH );
TEXHOJIOTH1, OCHOBAHHBIX Ha KOJUIEKTUBHBIX CIOc00ax 00y4YeHMs, a TAaKKe HCII0Ib30BaHUEM
KOMIIBIOTEPHON TecTUpyrolel cuctembl. CaMmocTosiTeNbHAs paboTa CTy/IeHTa OPraHU30BaHa C
MCIIOJIb30BaHNEM TPAJUIIMOHHBIX BUAOB paboThl. K TpagunmonusM BuaaM padoTsl (90 yacos)
OTHOCHUTCS OTpabOTKa JIGKIIMOHHOTO MaTepHala U 0TpaboTKa OTAENbHBIX TEM M0 Y4eOHBIM
MOCOOHSIM, MMOATOTOBKA K MHTEPAKTUBHBIM MPAKTUYECKUM U Jab0opaTopHbIM padoTam.OreHKa
MOJTYYECHHBIX 3HAHUI, YMEHUH U HaBBIKOB OCHOBAHA HA MOAYJbHO-PEUTUHIOBOM TEXHOJIOTUH.
Bech kypc pa3out Ha 3 paznena, npeaCcTaBISIOIMIUX COOO0M JTOTHYECKH 3aBEPIICHHBIH 00BEM
yaeOHoi nHpopmaruu. OOHJIbI OLIEHOYHBIX CPEJICTB OCBOEHHBIX KOMIETEHITUIN BKIIFOYAIOT KaK
BOIPOCHI TEOPETHUECKOI 0 XapakTepa JUisl OEHKU 3HaHUH, TaK U 3a/laHusl IPaKTUYECKOT O
coJiepkaHus (pelieHre KOHKPETHBIX 3aja4, padoTa C JaHHBIMH) JUIS OIICHKH YMEHUH U
HAaBBIKOB. TeopeTnuecKue 3HaHUs MPOBEPSIOTCS IMMyTEM IPUMEHEHUS TAKHX OPTaHU3aI[MOHHBIX
dbopM, Kak HHIUBUAYAIbHBIE U TPYITIOBBIE OMpOoCkhl.lIpoBeaeHNN 3aHIATHIA TTO TUCITUTUINHE
(MOAYITI0) BO3MOYKHO C TPUMEHEHHEM DJIEKTPOHHOTO O0yUYEHUS U TUCTAHIIMOHHBIX
00pa30oBaTeNbHbIX TEXHOJIIOTUH, peau3yeMble C IPUMEHEHHEM HH(DOPMAaIIMOHHO-
TEJIEKOMMYHUKAIIMOHHBIX CETEH MpU ONOCPEIOBAHHOM (Ha pacCTOSTHUMN) B3aUMOIEHCTBUU
00yJaromuXxcs U MeJarornyeckux paboTHUKOB.B mporiecce npoBeneHus 3aHITUI C
MIPUMEHEHUEM AJICKTPOHHOTO 00yUYEHHUS U TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI
MIPUMEHSIFOTCS] COBPEMEHHBIE 00pa30BaTeIbHbIe TEXHOJIOTHH, TaKUe KakK (IpU HE0OXOUMOCTH ): -
HCIIOJIb30BaHNE COBPEMEHHBIX CPEACTB KOMMYHHUKAIIMU;- 3JIeKTpOHHAs (hopMa oOMeHa
MaTepHalaMu;- TUCTAaHIIMOHHAS (popMa TPYITIOBBIX U WHINBUIYAIBHBIX KOHCYJIbTAIU;-




HCIIOJIb30BAHNUC KOMIIBFOTCPHBIX TEXHOJIOTHH U MMpOorpaMMHBIX IMMIPOAYKTOB, HGO6XOI[I/IMI>IX JJIA
cOopa u cucteMaTu3auy HHGOPMAIHH, POBECHUS TPEOYEMBIX MPOTPaMMOI PacyeToB U T.J..

6. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aejiam)

PA3JIEJI 1
Mapupyruzanus.

Tema: Mapuipyruzatopsl. OyHKIIMH U IPHHIIUATIBL PAOOTHI.

PaccmaTtpuBaroTcs GyHKIIMM MapIIpyTU3ATOPOB, O0IIas CTPYKTYpPHAs CXeMa M CIIOCOOBI
MOJIKITFOUCHUS TSl KOHQUTYPUPOBAHHS HA IIPUMEPE MapIpyTu3aTopoB ¢pupmel Cisco.
PaccmatpuBaroTcs cTpykTypa cucteMbl KoMaH . OMHUCHIBAIOTCS IIark 10 HAYaJIbHOMY
KOH(HUTYPHUPOBAHUIO C PACCMOTPEHUEM COOTBETCTBYIOIIUX KOMaH/I.

Tema: CriocoObl MapUIpyTHU3aLMU U IIPUHIUIBI PA0OTHI IPOTOKOJIOB JUHAMUUYECKON
MapIIpyTH3aLUH.

[TpuBoauTCS 0630p M KIaccu(pUKaIus MPOTOKOJIOB MappyTu3anuu. PaccmarpuBaercs
CTaTHuYeCKas MaplIpyTU3allKs, €€ MPEeUMYIIEeCTBA U HeIOCTATKH, KOH(DUTYPUPOBaHUE
CTaTUYECKUX MAPIIPYTOB, JMHAMHUYECKAsI MAPIIPYTU3AIHs, METPUKU. ONHCHIBAIOTCS CIIOCOOBI
UCKITIOYEHUS MeTesb MapiipyTusaiuu: split horizon, triggered update, hold down timer, poison
update.

Tewma: JlucTaHUMOHHO-BEKTOPHBIE TPOTOKOJBI MapupyTusanuu RIPv1,2 u EIGRP.
PaccmarpuBaercst pabota nporokosioB RIPv1 u RIPv2, ux konpurypuposanue. [IpuBonsrcs
HE0OXO0UMbIe KOMaH/bI JJIsl IPOBEPKU MPABHILHOCTH (DYHKIMOHUPOBAHUS MPOTOKOJIA
MapIIpyTU3aLHH.

Tema: JlucTaHUMOHHO-BEKTOPHBIE TPOTOKOJBI MapupyTusanuu RIPv1,2 u EIGRP.
PaccmarpuBaercst pabota nporokona mapuipytusainuu EIGRP, onuceiBaetcst anroputm DUAL,
0COOCHHOCTH paboThI, IPUMEPhI KOH(PUTYpUpOBaHUs U HEOOXOoauMbIe KoMaHabl. [IpuBoasTCs
HE0OXOMMBbIE KOMAH/IbI JJISI POBEPKU MPABUILHOCTH (QYHKIIMOHUPOBAHUS TPOTOKOJIA
MapuIpyTHU3aLUH.

Tewma: [Ipotokon mapmpytuzanuu coctostHus auHuu OSPF.
PaccmarpuBaetcst paboTa MpOTOKOJIOB cOCTOsIHUS TuHUU Ha nipuMepe OSPF, onuceiBaetcs
aNropuT™ JIUKCTPBL.

Tema: IIporokon Mapmpytuszauuu cocrosinus tuHuA OSPF.

[TpuBoasATCS pUMEPH! KOHQUTYPUPOBAHUS B OJJHOW U HECKOJIBKMX 001acTAX U
COOTBETCTBYIOIIME KOMaH/1bl Ha IIPUMEPE OINEPAMOHHON crcTeMbl MapiipyTu3aTopoB Cisco.
[TpuBoATCS HEOOXOAMMBIE KOMaH IbI ISl MPOBEPKH MPAaBUIBLHOCTU (YHKIIMOHUPOBAHUS
IIPOTOKOJIA MapIIPYTU3ALUH.

PA3JIEJI 2
I[OHOJ'IHI/ITCJ'H:HBIC BO3MOXXHOCTU HUCIIOJIb30BAHUA MApIIPYTU3aTOPOB.

Tema: Bo3zmoxxkHocTu ucnons3oBanus [P agpecos.

PaccmarpuBaroTcst JOMOIHUTEIBHBIE BO3MOKHOCTU IIPOTOKOJIOB MapLIpyTU3aLUH,
CyMMUPOBaHHUE MapIIPyTOB U MACKHU NOJICETEN NMepeEMEHHOM JINHBL. [IpuBoanuTCs HacTpoiika
IIPOTOKOJIOB MapLIPyTU3ALMU Ha BBIIIOJHEHUE CYMMUPOBAHUS MapIIPyTOB C paCYeTOM
CyMMapHbIX MapupyToB. PaccmaTpuBaroTcs JOMOJHATEIBHBIE BO3MOKHOCTH 10 PACIIAPEHUIO
ajzipecHoro miana ¢ nomouibio TexHonoruit NAT, PAT u ux xonpurypupoBanue.

Tema: Bo3zmoxxkHocTu ucnons3oBanus [P agpecos.
Bein. 1a6. padot Nel-3



Tema: Bo3moxxkHocT ucnons3oBanus [P agpecos.

PaccmaTpuBaroTCst BO3MOXHOCTh YCTaHOBKHU JIOTIOJIHUTEIBHBIX aIpecoB Ha UHTep(eiicax
MapLIpyTH3aTopa ¢ nomMoipto nporokona 802.1q. PaccmaTtpuBaroTcst mpoTOKOIIbI
pesepBupoBanus nuiro308 HSRP, VRRP, GLBP.

Tema: O6ecnieueHne 6€30MaCHOCTH HA CETEBOM YPOBHE C MOMOIIBIO CITUCKOB JIOCTYTIA.
PaccmarpuBaercs obecrieueHue 0€30MacHOCTH C TOMOIIBIO CITUCKOB JIOCTYTIA.

Tema: ObecnieueHune 6e30MaCHOCTH Ha CETEBOM YPOBHE C TIOMOIIBIO CIIUCKOB JIOCTYTIA.
OnuceiBaercs GYHKIMOHUPOBAHUE U MIPUHIIUIIBI POPMHUPOBAHUS TOJKITIOYCHHS U YCTAHOBKH
CTaH/IAPTHBIX, PACIIUPEHHBIX 1 UMEHOBAHHBIX CITUCKOB JOCTYIa U KOMaH/IbI HEOOXOUMBIE IS
KOH(UTYPUPOBAHUS U OTIAIKH.

Tema: O6ecnieuenne 6€30MaCHOCTH HA CETEBOM YPOBHE C MMOMOIIBIO CITUCKOB JIOCTYTIA.
PaccmarpuBaroTcsi 0cOOEHHOCTH MMPUMEHEHHSI PACITMPEHHBIX 1 IMEHOBAHHBIX CITUCKOB JIOCTYIIA

Tewma: Ilepepacnipenenenrue MapupyToB.

PaccmarpuBaeTcs BO3SMOXKHOCTB IE€pepacipeiesieHHst MapIIPyTOB MEXKIY Pa3THYHBIMU
MCTOYHHKAMHU MapIIpyTHOH HH(POpMaIuu, cnocoOsl (HOpMUPOBAHHS HOBBIX MapIIPYTOB C
UCIIOJIb30BAHUEM TPETyCTAaHOBIEHHBIX METPUK.

PA3JIEJI 3
I'mo6anbubie cetn (WAN).

Tewma: Tunsl kanaaoB WAN u 0030p MpOTOKOJIOB

OnuceiBaroTcs rio6anbhbie ceTr (WAN), TUIIBI KaHAIOB: BBIJICJCHHBIC IMHUH, COSTMHCHHE C
KOMMYTAaIlMel KaHaJIOB, COEIMHEHUE C KOMMYTaluei naketoB. [IpoBoauTes 0630p MPOTOKOIIOB
U TEXHOJIOTUH TTI00aIbHBIX CeTel U COOTBETCTBYIOIIET0 00opynoBanus. TexHonorus DWDM.

Tewma: ITporokon PPP.
PaccmarpuBaercst ypoBHeBas apxuTekTypa npotokona PPP, kondurypuposanue HDLC u PPP.
OnuceiBatotcst criocoOs! ayreHTuuxanu PAP u CHAP ux koHpurypupoBaHue u oTiaajaxa.

Tewma: IIporokon PPP.
Beim. 1a6. pabot Ne4-12

Tema: Texuosorus Frame Relay.

PaccmatpuBaercs texnonorus Frame Relay, knaccudukanus o00pynoBaHus, HOCTOSTHHbIE U
KOMMYTHPYEMBIE BUPTYyaJIbHbIE KaHAJIbl, TUIIBI MHKaIICYIAuuu, aapecauus DLCI, Tononorus,
METO/]] CUTHAIN3AI1H, TOABIHTEP(ENCHI.

Tema: Texnomnorus Frame Relay.

PaccmatpuBaercs maru KoHpUryprupoBaHusi HUHTep(elcoB MapHIpyTU3aTopa sl paboThI ¢
Frame Relay, a Tak sxe koHpurypupoanue kommyraropa Frame Relay ¢ coorBercTByromumu
IIpUMEpamH.

Tema: Mapmpytuszanus B WAN. [Iporokon mapmpyruszanuu BGP.
OnuceIBalOTCS MPUHIUIBI paboThl MpoTokoiaa BGP, arpubyTsl u MX Ha3HaYeHHE

Tema: IIpoexTrpoBaHue pacnpeeIeHHON (KOpIOpaTUBHOI) CeTH.

PaccmaTpuBaercs CTpyKTypa paclpeneaeHHON CeTH KaK HePAPXUUIECKas MOJIENb, €€ YPOBHU H
HeoOxoaumoe obopynoBanue. PaccmarpuBaercss 0cOO€HHOCTh MPOEKTUPOBAHUS C
ucnoip3oBanueM npotokoiaoB OSPF u BGP



PA3JIEJT 4
KypcoBoii npoekt

PA3JIET S
Hrorosas arrecranus



