MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMSI
POCCHUMCKOU OEJIEPAIINN

DeniepaibHOE TOCYIaPCTBEHHOE GIOPKETHOE 00pa30BaTEeBHOE YUpEK/ICHHE
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PABOYAS ITPOI'PAMMA JIUCHUTIIMHBI (MO/1Y JIST)

TEXHOJIOI'HH KOMMYTALIHH U MAPLLIPYTH3AI[HH HCIA
ROUTING&SWITCHING

HarnpaBnienue oAroToBKH (CHeHUaIbHOCTB)
09.03.01 MudopmarrKa 1 BBIYHCIIUTELHAS TEXHAKA

Hanpasnennocts (podyuis/crienuanisans) mporpaMMeI
IIporpammuoe obecrieyenne cpesicTB BHIMUCIATENBHOM TEXHUKH H ABTOMATH3UPOBAHHBIX
cHCTeM

YpoBeHb BBICIITEro o6pa3oBanus - GakaiaBpuar

Dopma 00ydeHus
O4Hasl

Uucruryr/ pakynbrer  WHCTATYT 9HEPreTHKH H aBTOMATH3HPOBAHHBIX CHCTEM

Kadenpa BorancnrensHol TEXHHKH U IPOrpaMMHEpPOBAHHUS
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Cemectp 5
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PaGouyas nporpamma coctasiiera Ha ocHoBe ®I'OC BO - 6akanaBpuar 1o HalnpaBJICHUIO
noxroroska 09.03.01 MHpopMatnka M BbMHCIHTENbHAs TeXHHKA (MpHKa3 MHHOOpHAyKH
Poccun ot 19.09.2017 1. Ne 929)

PaGouasi mporpaMMa paccMOTpeHa W OJ0OpeHa Ha  3acelaHuu  Kadepsl

BBIUMCIMTEIFHOM TEXHAKA H IIPOrPAMMHPOBAHUS
20.01.2021, npotoxon Ne 6 W
3aB. kadenpoii 0.C. Jlorynosa

o

PaGouas nporpamma o06peHa MeToarueckoii komuccueit UOnAC

03.03.2021 r. mpotokon Ne 5 %
[Tpencenarens %Zézé’i .P. Xpammun
V4 Y/
PaGoyas mporpaMma CoCTaBJIeHa: %
nouent kadenpsr BTull, kana. TexH. Haykx J A. B. JlenHos

/

PenenseHr:
HavaIBHHUK oT/ena TexHonoraueckux miarpopm OO0 «Kommac ITmocy , KaHj. TeXH. HayK
J1.C. Cadonon
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadenpoii O.C. Jlorynosa

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuH Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon or 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceaHuu Kapeapbl BIYUCINTEIBHON TEXHUKH U TPOrPAMMHPOBAHHSI

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[enssMu OCBOEHMSI AUCHUIUIMHBI (MOIYJA) «AJIMHHUCTPUPOBAHUE CETEU Iepenayu
JAHHBIX» SBJISIETCS 03HAKOMJICHHE CTYJIEHTOB C PACIIMPEHHBIMU MOHSTHSAMHU U TEXHOJOTUSAMHU
paboThl COBPEMEHHBIX BBIYUCIUTEIbHBIX MAIIMH, KOMILJIEKCOB, CETeM XpaHEHUs U Tepeaadu
JMaHHBIX, (OPMUPOBAHME TMPEACTABICHUH O 3aJadyaX M MeEToJaxX aJMHHUCTPUPOBAHUS
000py1I0BaHN s, UCIIOJIb30BAHUS 3HAHUMN JIJIS PEILICHUS TPUKIAIHBIX 3a/1a4.

JI1st TOCTHXKEHM S eI B X0/J1€ MPENoAaBaHus AUCIUIUIMHBI PEIIAI0TCS 3a/1a4u:

— nnoHuManue apxutekrypsl IIK u cepepos;

— HaCTpoiKa ceTel nepeayu JaHHbIX;

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Juciuminna Texnonmorunn kommyraruu u Mapripytusanuu HCIA Routing&Switching
BXOJMT B 4acTh Y4eOHOro IIaHa (pOpMUPYEMYIO yYaCTHHKaMHU OOpa3oBaTEIbHBIX OTHOIIECHHM
00pa3oBaTesIbHOI IPOrPaMMBI.

Jns  u3ydeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIQJICHUsA),
c(hOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

[IporpammupoBanue

WNudopmaruka

DneMeHTHI TUHEHHON anreOpbl

CTpyKTYypBI 1 MOAEIH JaHHBIX

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS TUCHUILINH/TIPAKTHK:

Ceru OBM

Texuonoruu Data Mining u Big Data

3 KommneTeHuuu 00y4amomerocs, popMmupyemMbie B pe3yibTaTe 0CBOEHHUsI

AUCHUTIIMHBI (MOYJIsS) ¥ ILIAHUPYEMbIe Pe3yJbTaThl 00yYeHHs

B pesynbraTe OCBOGHHMS IUCHUIUIMHBI (MOAayns) «TexXxHONOrMM KOMMYTAluu W
mapmpyrusaimn HCIA Routing&Switching» obydarorumiicst 10mkeH 001aaaTh CIIEAYIOIUMA
KOMITIETEHIUAMHU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[1K-9 Bnaneer HaBbIKaMU BBOJA B IKCIUTyaTallMIO alMapaTHBIX, MPOrpPaMMHO-AMMapaTHBIX U
MPOTPaMMHBIX  CPEJCTB  MH(POKOMMYHHUKAITMOHHOM  WHOPACTPYKTYphl ~ COBMECTHO  C
MPEJICTABUTENSIMA TIOCTABIIMKOB 00OpYAOBaHUsA, TOTOB K 0OCTyXKHMBaHHE TepudepuitHoro
000pY/I0BaHUS U OPTaHU3AIIMH MHBEHTAPU3ALUU TEXHUUECKIX CPEJICTB

[1K-9.1 OLeHMBaeT KayeCcTBO BBOJA B DKCIUTYaTAIMIO allapaTHBIX, MPOrpaMMHO-
anmapaTHBIX W  MPOTPAMMHBIX  CPEICTB  HMH()POKOMMYHHUKAIIMOHHOM
HHOPACTPYKTYPHI

[1K-9.2 OreHuBaeT Ka4yecTBO OOCIY)XMBaHUA TepudepuitHOro 00OpYyIOBaHUSA U
OpraHu3alM0 MHBEHTAPU3aLUU TEXHUUECKUX CPEJICTB

[1K-10 OGmnagaer cnocoOHOCTBIO K HACTPOHWKE M KOHTPOIIO pabOThl CETEBBIX 3JIEMEHTOB
WH()OKOMMYHUKAITMOHHOW CHCTEMBI, YIPABJICHUIO O€30MacHOCThIO CETEBBIX YCTPOWCTB U
IPOTPaMMHOTO 00€CHeueHus, JUAarHOCTUKE OTKAa30B M OIIMOOK CETEeBBIX YCTPOMCTB H
IPOTPAMMHOTO O0ECIIEYCHHUsSI, KOHTPOJIO MPOM3BOIUTEIFHOCTH CETEBOM HWH(PPACTPYKTYPHI
UH(POKOMMYHUKAIIMOHHONW CHUCTEMbI, IPOBEIEHUIO pErJaMEHTHBIX paboOT Ha CeTeBBIX
YCTPOWCTBAX M MPOTrPaMMHOM obecnieueHNH HHPOKOMMYHUKAITHOHHON CHCTEMBI

[1K-10.1 OmnpenensieT Ka4eCTBO HACTPOHUKU M KOHTPOJISE pabOThI CETEBBIX DJIEMEHTOB
MHGOKOMMYHUKAITMOHHON CUCTEMBI
I1K-10.2 OrneHnUBaeT Ka4eCTBO YIMpaBlIeHUs O0€30MacHOCTBIO CETEBBIX YCTPOWCTB U

nporpaMmMHOTIO 066CH€‘-I€HI/I}I, JUArHOCTHUKH OTKa30B U OIIIMOOK CETEBBIX




YCTPOWCTB
I1K-10.3 Ompenenser HEOOXOAWMMOCTH TMPOBEACHUS PErVIAMEHTHBIX paboT Ha

CETEBBIX YCTPOMCTBAX u IPOrPaMMHOM o0ecrieyeHnH
MH(GOKOMMYHUKAIIMOHHON CUCTEMBbI




4. CTpyKTypa, 00b€M U colepkaHue TUCHUIINHBI (MOLYJI5)
OO0mmast TpyI0eMKOCTh AUCIMILIUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacoB, B TOM

qHUCIIe:
— KOHTaKTHas padora — 51,95 akan. yacos:
— ayauTopHas — 51 akaj. 4acos;

— paeayautopnas — 0,95 akas. yacos;

— camocTosTeapHas padota — 56,05 aka. yacos;
— B (hopMe nmpakTu4IecKoit moaroroBku — 0 akaj. 4yac;

dopma aTTecTaluy - 3a4ET

AynutopHast ) =
o | wonrakTHas pabora E Z DopMma TeKyILEro
& o X Bn KOHTPOJIS
Pasnen/ Tema 3 (B akan. vacax) g A . P Kon
2 & © | camocrosTenpHOM | ycreBaeMOCTH U
JIACITATIINHEL 5 [ . | xoMIeTeHIMH
3 g 5 paboTbI MPOMEXYTOTHON
Tex. J;;‘g ng::r. 5 % aTTecTalllu
1. OCHOBHBIE CBEIEHMS O CETIX
nepeadn JaHHbIX
1. ITouck
JIOTIOJTHUTEIIbHOM
“HPOpMAIHH 10
11 Kanpuposanue Gop "
Ethernet 3a/IaHHOM TeME.
2. 1. ITpoBepka T1K-9.1, TIK-
Anpecaiiss B NPOTOKOJIE ’
IPle 1 P 4 /4 CamocrosrensHoe | naanBuayansHbix | 9.2, TIK-10.1,
TpoToko oOMena U3ydeHHe y4eOHOM 3aJaHu’ TIK-10.2, TIK-
y I'E)paBHﬂlOHll/lMI/I U Hay4HO 2. YCTHBII onpoc 10.3
JIUTEPATYPHI.
cooomenusmu (ICMP
i ( ) 3. Pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMH.
5
1. ITouck
JIOTIOJTHUTEIILHOM
1.2 TIpoTokou MHpOpMALIHH 110
3aJIaHHOM TeMe.
oTpeseneHus azapeca A
(ARP) 2. 1. ITpoBepka T1K-9.1, TIK-
HpoToKomb: 4 /41 29 CamocrosrensHoe | naanBuayansHbix | 9.2, TIK-10.1,
. I;cho THOMO VPOBHSL ! M3yYeHHE yI4eOHOU 3aJJaHUH T1K-10.2, TIK-
Cp era Ifﬁ };E)e A U Hay4HO 2. YCTHBIN onpoc 10.3
H;HHHE)( pel JIUTEPATYPHI.
3. Pabora ¢
3JIEKTPOHHBIMHU
OMOIMOTEKAMH.
Wroro no pazneny 8 16/81 2,2
2. BsemeHne B CETEBYIO
OIIEPAIIMOHHYIO CHCTEMY




1. ITouck
JIOTIOJTHUTEIILHOM
nHdopManuy 1o

2.1 Hcnonb3oBanue 3aJaHHOM TeMe.
uHTepdeiica KoOMaHAHON 2. 1. ITpoBepka I1K-9.1, TIK-
crpoku (CLI) Huawei 4 R/ATT CamocrositensHoe | nHmuBuayansueix | 9.2, TIK-10.1,
PaGora ¢ (ailiooii u3ydeHue yueOHon 3aJaHul I1K-10.2, TIK-
CHUCTEMOH W YIpaBJICHUE 1 HaY4HO 2. YCTHBIN Ompoc 10.3
Huawei JUTEPATYPEL
3. Pabora c
3IIEKTPOHHBIMH
O6nbaroTexamu.
1. Iownck
JIOTIOJTHUTEJIbHOU

nHdopManuy 1o
2.2 Ynupasnenue obpazom 3aJJaHHOM TeMe.
OIEPALIMOHHON  CHUCTEMBI 2. 1. ITpoBepka I1K-9.1, TIK-
Huawei 5 10210 18.15 CamocrosrensHoe | naauBuayansHbix | 9.2, TIK-10.1,
PasBepThiBaHne cetn ¢ ™" |u3yuenue yueOHoi 3aJaHui [1K-10.2, TIK-
OJTHUM KOMMYTaTOpPOM ¥ HAYYHO 2. YCTHBIH ompoc 10.3
Huawei JIUTEPATYPBL

3. Pabora c

IIEKTPOHHBIMH

OnbIHoTEeKaMHU.
HWroro no pazneny 9 18/611 53,85
HWroro 3a cemectp 17 |[34/141 20,35 3au€T
Wroro no aucuurinze 17 |34/141 56,05 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. [louck KONOMHUTENBHOM HH(DOPMAITUH 1O 33IaHHON TEMeE.

2. CamocTosTelIbHOE 3YUeHHE Y4eOHOM U Hay4YHO JTUTEepaTyphl.

3. PaboTa ¢ 31eKTpOHHBIMU OUOJIMOTEKAMH.

1. TpaguuuoHHble 00pa3oBaTeNbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALINIO
00pa30BaTeNbHOTO IpOLEcCa U IPEAINoJaralollyl0 MpsMYyH0 TPAHCIALMIO 3HAHUM OT
IIPEnoiaBaTelis K aCIupaHTy.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmannonHass Jekuuss —  MOCIEIOBAaTEIbHOE H3JIOKEHHWE Marepuaiga B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

JlaboparopHast paboTa — opranu3anus yueOHOH paboThI C peallbHBIMA MaTEPUATLHBIMUA U
MH(OPMALIMOHHBIMU O0BEKTaMH, HKCIEPUMEHTalbHas paboTa C aHAJIOTOBBIMH MOJIEISIMHU
peaTBbHBIX OOBEKTOB.

2. Texnomoruu mpobIeMHOr0 OOyYeHHUS] — OpraHu3alus o0pa3oBaTEeNBLHOrO IMpolecca,
KOTOpasi PEANojaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE yUEOHBIX MPOOJIEMHBIX
CUTYyalU# 11 CTUMYJIMPOBAHMS aKTUBHOM I103HABATEIbHOM JEATEIbHOCTH aCIUPAHTOB.

3. HTEepakTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MPOoIecca, KOTopas
MpEeANnoJaracT akTUBHOE U HEJIMHEMHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TON
OCHOBE JINYHOCTHO 3HAYMMOT'0 JIJIsl HUX 00pa30BaTeIbHOTO pe3yJibTaTa.

@opmbl yueOHBIX 3aHATHI C UCHOJIB30BAHUEM CHEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHOW CBS3M» — JICKIHSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3arJIaHUPOBAHHBIMU OIIMOKAMM), JIEKIHA-0ecea, JTEKIU-TUCKYCCHSL, JISKINA-KOH(PEePEHIINS.

4.  HMuadopManmoHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeibHblEe  TEXHOJIOTUU  —
opraHu3aiusi 00pa3oBaTeIbHOIO Mpollecca, OCHOBAHHAS HA MPUMEHEHUH MPOTPaMMHBIX Cpejl U
TEXHUYECKUX CPECTB pabOThI CO 3HAHUSIMU B PA3TUYHBIX IPEIMETHBIX 00IaCTAX.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOYHOM aTTecTAMH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE OfecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Onudep, B.I'. OcHOBBHI ceTeil nepenaun MaHHBIX : ydeOHOe mocobue / B.I'. Omudep,
H.A. Omudep. — 2-e u3a. — Mocksa : UHTYUT, 2016. — 219 c. — Tekcr : anekTpoHHbIi //
Jlansb : anekTpoHHO-OMOIMOTeuHast cuctema. — URL: https://e.lanbook.com/book/100346 (nara
obpamenus: 15.03.2020). — Pexxum gocryma: it aBTOPU3. MOIb30BATEICH.

2. IlpockypsixkoB, A.B. Kommbroreprabie ceTd. OCHOBBI TOCTPOCHHUSI KOMITBIOTEPHBIX

cereil U TeneKOMMyHHKanui | ydeOHoe mocooue / A.B. IIpockypsikoB. — Pocros-Ha-/loHy :
0DV, 2018. — 201 c¢. — ISBN 978-5-9275-2792-2. — Texkct : anextponnsiii // Jlaup :
aNIEKTPOHHO-OMOmoreunass cucrtema. — URL: https://e.lanbook.com/book/125052 (nara

obpamienuns: 15.03.2020). — Pexxum g0cTyIma: /s aBTOPHU3. IOJIB30BATENEH.

0) lonoJiHMTE IbHAA JIATEpaTypa:
1. MargeeB, M./I. Anmunauctpuposanue Windows 7. [Ipaktuueckoe pyKoBOACTBO U



CIIPaBOYHUK aaMHHUCTparopa : pykoBoiactBo / M.Jl. Marsees, P.I. Ilpoxau. — CaHkr-
[TerepOypr : Hayka u Texnumka, 2013. — 400 c. — ISBN 978-5-94387-916-6. — Tekcr
anektpoHHbli  // Jlanb : ANIEKTPOHHO-OMOMMoTewHass ~ cuctema. —  URL:
https://e.lanbook.com/book/39611 (mara oOpamenms: 15.03.2020). — Pexxum mocryma: ajis
aBTOPU3. I10JIb30BATEIICH.

2. Kyrysos, O. 1. MHbOKOMMYHUKAIMOHHBIE CHUCTEMBI U ceTtd . ydeonuk / O. W.
Kyry3os, T. M. Tarapuuxosa, B. B. Ilexanosckuii. — Cankt-IlerepOypr : Jlans, 2020. — 244 c.
— ISBN 978-5-8114-4546-2. — Tekcrt : snektpoHusbiii // JlaHp : 3JeKTpOHHO-OHMOIHMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/136177 (nara oopamenus: 15.03.2020). — Pesxum
JOCTVIA: JUI aBTOPU3. II0JIb30BaTEIIEH.

B) MeToqu4ecKkne yKa3aHUs:

1. Tewnraiikua, E. A. Opra#uzanms ceTeBOro aaMuHHUCTpupoBaHUs. CeTeBbie
OTIEPALIMOHHBIE CUCTEMBI, CEPBEPBI, CIYKObI U MPOTOKOIbI. JlabopaTopHbie paboOTHI | ydeOHOE
nocobue / E. A. Tenraiikun. — Cankt-IlerepOypr : Jlans, 2020. — 128 ¢. — ISBN 978-5-8114-
4734-3. — Texkct : anekrponnsiid // Jlanb : 3nekTpoHHO-OMONMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/136178 (mata obpamenus: 15.03.2020). — Pexxum goctyma: ist
aBTOPU3. I10JIb30BATEIIECH.

2. Xopyxuukos, C.D. Anmunuctpuposanue cereit Windows : yue6Hoe mocobue / C.0.
Xopyxuukos, B.B. [Ipeiryn. — Cankr-Ilerepoypr : HUY UTMO, 2012, — 61 c. — Tekcr :
snekrpounsi [/ Jlaub : ANIEKTPOHHO-OMOIMOTEYHAS cucrTema. — URL:
https://e.lanbook.com/book/40727 (nara oOpamenus: 15.03.2020). — Pexxum moctyma: s
aBTOPH3. TI0JIH30BATEIICH.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue 11O Ne norosopa Cpok neicTBus TMLEH3UN
MS Windows 7
Professional(ms ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 \xs, 135 41 17.09.2007 GecepoumHo
Professional
MS Office Visio
Prof 2003 (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Visual Studio
Code cB0OOAHO pactpocTpansemoe [10 06eccpouHo
MS Windows
Server(amns J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Ha3paHwme Kypca Cchuika

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIITIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:



1. Jlexunonnas aymutopus aya. 282. MynbTUMEAWITHBIE CPEICTBA XPaHESHHUSI, TIepead 1
npeJcTaBieHust UHGOpMaIuu.

2. Kommbrorepubsie kiaccbl Llentpa wunopmamumonnsix texnonoruit ®I'bBOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBI, OObEIUHEHHBIC B JIOKAJIbHBIE CETH C BBIXOJOM B
Internet, ocHameHHBIE COBPEMEHHBIMU MPOrPAMMHO-METOJINYCCKUMHU KOMIUIEKCAMH IS
peleHus 3aa4 B 001acTi HHPOPMATUKU U BBIYUCIUTEIHHON TEXHUKH.

3. AymuTopuu IS CaMOCTOSTEIHbHON pa0OThI: KOMITBIOTEPHBIC KIACCHI; YATATBHBIC 3AJTBI
ouommotekn. Bece kimaccet YUT u ACY ¢ mepcoHanbHBIMH KOMITBIOTEPAMH, BBIXOIOM B
WuTepHeT W C JOCTYIOM B JJIGKTPOHHYIO HWH(GOPMAIMOHHO-00PAa30BATEIBHYIO Cpely
YHHUBEpPCUTETA.

4. Ayautopwii 7Sl TPYNIOBBIX U UHIUBUAYAIBHBIX KOHCYJIBTAUN, TEKYIIET0 KOHTPOISI
Y POMEXYTOYHOM aTTecTanuu. Aya. 282 u kinaccel YUT u ACY.

5. Tlomemenuss s CaMOCTOATENBbHON paboThl  O0yYaromUXcs, OCHAIIEHHBIX
KOMIIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO MOIKIIOYEHHsI K ceTh «VIHTepHEeT» U Haluduem
JIOCTYIIa B DJIEKTPOHHYIO HH(OPMAIMOHHO-00pa3oBaTelibHyI0 cpeay opranusamuu. Kitaccer
YUT u ACY.

6. IlomemeHuss nmns XpaHCHHS W TNPOPUIAKTHUECKOTO OOCITYy)KHBAHHS Y4eOHOTO
ob6opynoBanus. LlenTp nH(pOpMaMOHHBIX TEXHOIOTHI — aya. 372.



npuiioxxkenue 1

«y‘le6HO'MeTOI[I/ILICCKOC obecreyeHre CaMOCTOSITEIbHOM pa6OTI)I o6yqafoumxc;1»

TEXHOJIOI'HH KOMMYTALIUU H MAPIIIPYTU3AIIHHU HCIA
ROUTING&SWITCHING

JlabopaTopnasi paGora HacTpoiika cTaTH4eCKHX MAPIIPYTOB U MapUIPyTOB 110
YMOIYaHHIO

Hean o0yyenus

B pe3ynbraTe 3TOr0 pasnena Bl JOJKHBI PELIMTh CIEAYIOIINE 3a0a4u:

[1 Hactpoiika cTaTH4ecKOro MapIuipyTa ¢ UCIojib30BaHreM uHTepdeiica u IP-agpeca B kauectse
CJIEAYIOIIEro epexoaa.

[] IIpoBepka pabOThl CTATUYECKOIO MapIIPyTa.

[ Peanu3zaius B3aMMOCBSI31 MEKIY JIOKAIBHOM 1 BHEIIHEH CEThIO C UCIOIb30BaHUEM
MapuipyTa o yMOJIYaHHUIO.

[1 HacTpoiika pe3epBHOI'O CTaTHYECKOT0 MaplIpyTa Ha MapIIpyTH3aTOPE.

Tomosorus

Puc. 4.1 Tononorus 1abopaTopHOi pabOTHI I CTATHYECKOTO MapIIpyTa ¥ MapIiipyTa 1o
YMOJTYaHUIO

Cuenapuii

Hpe,I[HOJ'IO)KI/IM, 4TO BBl SABJIACTCCh CCTCBBIM AAMUHUCTPATOPOM KOMIIAHHUH, KOTOpasa UMCCT OANH
aI[MI/IHI/ICTpaTI/IBHI:Jﬁ AOMCH, U B Ipeaciiax aIMUHHUCTPATHBHOT'O JOMCHA OBLIO OIpeacICHO
HECKOJIBKO CeTeﬁ, AJIL KOTOPBIX B HACTOAIICEC BPECMS HE CYIICCTBYCT METOJa MAPIIPYTU3alIUU.
[Tockonpky MaciiTad ceTu Majl, BCEro HECKOJIBKO CeTeH, CTaTHUeCKUe MapIIpyThl U MapLIPYThI
M0 YMOJIMaHUIO JOJIZKHBI UCITOJIB30BAaTHCS IS pCaIn3allii MCKCETCBOT'O BSaHMOHeﬁCTBHH.
Anpecarusi ceTu A0 KHA MPUMEHSTHCS, KaKk TokazaHo Ha Puc. 4.1.

Ecmu 3arpalrnBacTCA MapoJib, U €CJIIN HC YKA3aHO UHOC, HO)KaHyﬁCTa, I/ICHOJ’IL3YI\/‘ITC IapoJib:
huawei

3amaun

Ilar 1 Beino/iHeHHe 0OCHOBHBIX HACTPoOeK cuctembl u IP-agpecos

Hactpoiite nmeHa ycrpoiicts u IP-anpeca st R1, R2 u R3.

<Huawei>system-view

Enter system view, return user view with Ctrl+Z.

[Huawei]sysname R1

[R1]interface GigabitEthernet 0/0/0

[R1-GigabitEthernet0/0/0]ip address 10.0.13.1 24

[R1-GigabitEthernet0/0/0]quit

[R1]interface GigabitEthernet 0/0/1

[R1-GigabitEthernet0/0/1]ip address 10.0.12.1 24

[R1-GigabitEthernet0/0/1]quit

[R1]interface LoopBack O

[R1-LoopBackO]ip address 10.0.1.1 24

Bemonaure komany display current-configuration ans npoBepku HacTpOeK.
<R1x>display ip interface brief

Interface IP Address/Mask Physical Protocol

...... output omitted......

GigabitEthernet0/0/0 10.0.13.1/24 up up

GigabitEthernet0/0/1 10.0.12.1/24 up up

GigabitEthernet0/0/2 unassigned up down



LoopBack0 10.0.1.1/24 up up(s)

...... output omitted......

<Huawei>system-view

Enter system view, return user view with Ctrl+Z.
[Huawei]sysname R2

[R2]interface GigabitEthernet 0/0/1

[R2-GigabitEthernet0/0/1]ip address 10.0.12.2 24
[R2-GigabitEthernet0/0/1]quit

[R2]interface GigabitEthernet0/0/2

[R2-GigabitEthernet0/0/2]ip add 10.0.23.2 24
[R2-GigabitEthernet0/0/2]quit

[R2]interface LoopBackO

[R2-LoopBackO]ip address 10.0.2.2 24

<R2>display ip interface brief

Interface IP Address/Mask Physical Protocol

...... output omitted......

GigabitEthernet0/0/0 unassigned up down

GigabitEthernet0/0/1 10.0.12.2/24 up up

GigabitEthernet0/0/2 10.0.23.2/24 up up

LoopBack0 10.0.2.2/24 up up(s)

...... output omitted......

<Huawei>system-view

Enter system view, return user view with Ctrl+Z.
[Huawei]sysname R3

[R3]interface GigabitEthernet 0/0/0

[R3-GigabitEthernet0/0/0]ip address 10.0.13.3 24
[R3-GigabitEthernet0/0/0]quit

[R3]interface GigabitEthernet0/0/2

[R3-GigabitEthernet0/0/2]ip address 10.0.23.3 24
[R3-GigabitEthernet0/0/2]quit

[R3]interface LoopBack 0

[R3-LoopBack0]ip address 10.0.3.3 24

<R3>display ip interface brief

Interface IP Address/Mask Physical Protocol

...... output omitted......

GigabitEthernet0/0/0 10.0.13.3/24 up up

GigabitEthernet0/0/1 unassigned up down

GigabitEthernet0/0/2 10.0.23.3/24 up up

LoopBack0 10.0.3.3/24 up up(s)

...... output omitted......

C noMoIIs0 KOMaHIs! PiNG MPOBEphTE COEANHEHHE C CeThIO ¢ R1.
<R1>ping 10.0.12.2

PING 10.0.12.2: 56 data bytes, press CTRL_C to break

Reply from 10.0.12.2: bytes=56 Sequence=1 ttlI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=2 tt|=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=3 ttI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=4 tt|=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=5 ttlI=255 time=30 ms
--- 10.0.12.2 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 30/30/30 ms



<R1>ping 10.0.13.3

PING 10.0.13.2: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 ttI=255 time=6 ms
Reply from 10.0.13.3: bytes=56 Sequence=2 ttI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=3 ttI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=4 ttI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=5 ttI=255 time=2 ms
--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/6 ms

C momoIpI0 KOMaH/Ibl ping MPOBEPHTE COSAMHEHHE C CEThiO ¢ R2
<R2>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.23.3: bytes=56 Sequence=1 ttI=255 time=31 ms
Reply from 10.0.23.3: bytes=56 Sequence=2 tt|=255 time=31 ms
Reply from 10.0.23.3: bytes=56 Sequence=3 ttI=255 time=41 ms
Reply from 10.0.23.3: bytes=56 Sequence=4 tt|=255 time=31 ms HUAWEI TECHNOLOGIES
Ctp. 54

Reply from 10.0.23.3: bytes=56 Sequence=5 tt|=255 time=41 ms
--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 31/35/41 ms

lar 2 [IpoBepka NoaAKJII0OYEHNSI

C nmomol1p0 KOMaHbl ping MpoBepbsTe coeanHerne Mexay R2 u cersmu 10.0.13.0/24 u
10.0.3.0/24

<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss



Ecnn R2 xouer ycraHOBUTH CBs3b ¢ cerMeHToM cetd 10.0.3.0, MapuipyT, npegHa3HauYeHHbIN 1715
3TOTO CErMEHTa CETH, TOJKEH ObITh HacTpoeH Ha R2, a MapmipyThl, npeaHa3HAYeHHbIE [T
unTepdeiica R2, nomkHbl ObITH HACTPOEHHI Ha R3.

[Ipenpiaymumii pe3ynbTaT TeCTa MoKa3biBaeT, uTo R2 He MoxeT cBs3biBathes ¢ 10.0.3.3 u
10.0.13.3.

Beimonaute komanay display ip routing-table mis npocmoTpa Tabnuiel Mmapiipytusanuu R2.
Tabnua MapmpyTH3aiKi HE COAECPIKUT MAPIIPYTOB JIBYX CETEH.

<R2>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 13 Routes : 13

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBackO0

10.0.2.2/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1

10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2

10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

10.0.23.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

127.0.0.0/8 Direct 00 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

Ilar 3 KonpurypupoBanue cTaTH4eCKUX MApLIPYTOB Ha R2.

CkoHurypupyiite cratnueckuii Mapmpyt ais cereit HazHadenus 10.0.13.0/24 u 10.0.3.0/24, co
CJICYIOIIUM TIePEX0JI0oM, ycTaHOBIeHHBIM Kak [P-aapec 10.0.23.3 ms R3, 3nauenue
npeanoureHus 60 sBIseTcs 3HaUeHUEM 110 YMOIUAHHUIO U HE JIOJKHO OBITh YCTaHOBJIEHO.
[R2]ip route-static 10.0.13.0 24 10.0.23.3

[R2]ip route-static 10.0.3.0 24 10.0.23.3

[Mpumeuanue: B komane ip route-static 3HaueHue 24 ykas3biBaeT JUIMHY MAaCKH MOJICETH,
KOTOpask TAaKXKe MOXKET OBITh BBIPAYKEHA C MCIIOJIb30BAaHUEM JIECATUYHOTO opmara
255.255.255.0.

<R2>display ip routing-table

Route Flags: R - relay, D - download to fib

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.3.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1

10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.13.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2

10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

Ilar 4 KonpurypunpoBanmne pe3epBHbIX CTATHYECKUX MAPIIPYTOB.

Mannslie, kotopsiMu oOMeHuBatorcs R2 1 10.0.13.3 u 10.0.3.3, nepenatorcs 1o JUHUU CBSI3U
mexny R2 n R3. R2 ne moxer cBszarbed ¢ 10.0.13.3 n 10.0.3.3, ecnu kanan mexay R2 u R3
HEHUCTPaBEH.

B cootBercTBUM ¢ Tononorueit R2 moxer oOMeHuBaThes 1aHHBIME ¢ R3 uepes R1 B ciydae
c6ost coequuenus Mexxay R2 u R3. [Ins BkitodeHust 3T0i M30BITOYHOCTH MOYKHO HACTPOUTH
pEe3EpBHBIN CTATUYECKUN MapLIpyT. Pe3epBHbIE CTaTHYECKUE MAPIIPYThl HE JEHCTBYIOT B




o0bIyHBIX citydasix. Ecnu cBs3p Mexay R2 u R3 He paboTaer, pe3epBHbIe CTaTHUECKHUE
MapILIPYThl UCIIOJIb3YIOTCS JUIS TTepeiauyl TaHHBIX.

M3MeHnTe HACTPOMKY /1711 pe3€PBHBIX CTATUUECKUX MapUIPyTOB, YTOObI MapIIPYThI
HCIIOJIb30BAINCH TOJIBKO B CiIydae c00si OCHOBHOIO KaHaja. B aTom nmpumepe nmpenmnodreHue
PE3epPBHOI0 CTATUYECKOI0 MAPIIPYTa YCTAHOBIIEHO PaBHBIM 0.

[R1]ip route-static 10.0.3.0 24 10.0.13.3

[R2]ip route-static 10.0.13.0 255.255.255.0 10.0.12.1 preference 80

[R2]ip route-static 10.0.3.0 24 10.0.12.1 preference 80

[R3]ip route-static 10.0.12.0 24 10.0.13.1 HUAWEI TECHNOLOGIES

Ilar 5 IIpoBepka cTaTHYeCKUX MAPLIPYTOB.

[TpocMoTpUTE TEKYIIYIO KOH(UTYPALIUIO CTATHYECKOTO MapIIpyTa B TAOINIIE MAPIIPYTH3AIHH
R2.

<R2>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 15 Routes : 15

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBackO0

10.0.2.2/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.3.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1

10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.13.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2

10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

10.0.23.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

Ta6n1z1ua MapaipyTu3anum COACPKUT ABa CTATUICCKUX MaplipyTa, KOTOPbIC ObLIN HAaCTPOCHLI
Ha 1rare 3. 3Hauenuem nodst Protocol sieisercs Static, yka3siBaroiee Ha CTaTHYSCKUN
Mapipyt. 3HaueHueM noist Preference sisnsiercs 60, ykaspiBaromiee, 94To Uil MapIipyTa
HCIOJIB3YCTCA MPEAIIOUYTCHUC 110 YMOJIYaHHIO.

[TpoBepbTe ceTeBOE COeAMHEHUE, YTOOBI YOeIUThCs, UTo MapuIpyT Mexxay R2 u R3 cymectByer.
<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 tt|=255 time=34 ms

Reply from 10.0.13.3: bytes=56 Sequence=2 ttI=255 time=34 ms

Reply from 10.0.13.3: bytes=56 Sequence=3 tt|=255 time=34 ms

Reply from 10.0.13.3: bytes=56 Sequence=4 ttI=255 time=34 ms

Reply from 10.0.13.3: bytes=56 Sequence=>5 tt|=255 time=34 ms

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 34/34/34 ms

<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.3.3: bytes=56 Sequence=1 ttI=255 time=41 ms



Reply from 10.0.3.3: bytes=56 Sequence=2 ttl=255 time=41 ms

Reply from 10.0.3.3: bytes=56 Sequence=3 ttI=255 time=41 ms

Reply from 10.0.3.3: bytes=56 Sequence=4 ttl=255 time=41 ms

Reply from 10.0.3.3: bytes=56 Sequence=5 ttl=255 time=41 ms

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 41/41/41 ms

Pe3yJ'IBTaT BBIIIOJIHCHUS KOMAHABI ITOKA3bIBACT, YTO MAapHIPYT pa60T aCT HOPMAJIbHO. KOMaHI[y
tracert Tak:xe MOXHO BBIIIOJIHUTD I IPOCMOTPA MapIIpyTa, 110 KOTOPOMY IEPEAAIOTCS
JaHHBIC.

<R2>tracert 10.0.13.3

traceroute to 10.0.13.3(10.0.13.3), max hops: 30 ,packet length: 40,

press CTRL_C to break

1 10.0.23.3 40 ms 31 ms 30 ms

<R2>tracert 10.0.3.3

traceroute to 10.0.3.3(10.0.3.3), max hops: 30 ,packet length: 40,

press CTRL_C to break

1 10.0.23.3 40 ms 30 ms 30 ms

BoixoaHble JaHHBIE KOMaH/ bl IPOBEPSIOT, 4TO R2 HanpsimMyro oTHpaBiiseT AaHHbIE B R3.
Ilar 6 IlpoBepka pe3epBHBIX CTATHYECKUX MAPILIPYTOB.

Otxmrounte Mapmpyt K 10.0.23.3 gepes GigabitEthernet0/0/2 na R2 u naGmonaiite 3a
U3MeHeHusMH B Tabmunax [P-mapmpyruzanum.

[R2]interface GigabitEthernet0/0/2

[R2-GigabitEthernet0/0/2]shutdown

[R2-GigabitEthernet0/0/2]quit

CpaBHUTE TaOIUIBI MAPUIPYTU3ALUH C TIPEABLAYIIMMHU TaOIUIAMH MapLIPyTOB J10 TOTO, KaK
Gigabit Ethernet 0/0/2 6511 OTKITIOUEH.

<R2>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 12 Routes : 12

Destination/Mask Proto Pre Cost Flags NextHop Interface
10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBackO0

10.0.2.2/32 Direct 0 0 D 127.0.0.1 LoopBackO

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.3.0/24 Static 80 0 RD 10.0.12.1 GigabitEthernet0/0/1
10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1
10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.13.0/24 Static 80 0 RD 10.0.12.1 GigabitEthernet0/0/1
127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBackO
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0
CJ'IC,Z[yIOI_I_[I/Ie Nepexoabl 1 NPCANMOYTCHHUA ABYX MApPIIPYTOB, KaK ITOKAa3aHO B Hpezu;mymeﬁ
Tabiuie MapupyTH3auuu a1 R2, n3MeHUIucCh.

ITpoBepspTe cBs3b Mexay R2 n agpecamu HazHauenus 10.0.13.3 u 10.0.3.3 Ha R2.
<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.3.3: bytes=56 Sequence=1 ttI=255 time=3 ms



Reply from 10.0.3.3: bytes=56 Sequence=2 ttI=255 time=2 ms

Reply from 10.0.3.3: bytes=56 Sequence=3 ttI=255 time=2 ms

Reply from 10.0.3.3: bytes=56 Sequence=4 ttI=255 time=2 ms

Reply from 10.0.3.3: bytes=56 Sequence=5 ttI=255 time=2 ms

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/3 ms

<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 ttI=255 time=3 ms

Reply from 10.0.13.3: bytes=56 Sequence=2 tt|=255 time=2 ms

Reply from 10.0.13.3: bytes=56 Sequence=3 ttI=255 time=2 ms

Reply from 10.0.13.3: bytes=56 Sequence=4 tt|=255 time=2 ms

Reply from 10.0.13.3: bytes=56 Sequence=5 ttI=255 time=2 ms

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/3 ms

Cetb He OTKIIIOUAETCA, Koraa cBsizb Mexay R2 u R3 orknrouena.

Komanny tracert tak»e MOHO BBIIIOJHUTD JI IPOCMOTPA MapuIpyTa, o KOTOPOMY
nepeaar0TCa JaHHBIC.

<R2>tracert 10.0.13.3

traceroute to 10.0.13.3(10.0.13.3), max hops: 30 ,packet length: 40,press CTRL_C to break
110.0.12.1 40 ms 21 ms 21 ms

210.0.13.3 30 ms 21 ms 21 ms

<R2>tracert 10.0.3.3

traceroute to 10.0.3.3(10.0.3.3), max hops: 30 ,packet length: 40,press CTRL_C to break
110.0.12.1 40 ms 21 ms 21 ms

210.0.13.3 30 ms 21 ms 21 ms

PGSYJ'II)TaT BBIITOJTHCHHA KOMAHABI ITIOKA3bIBACT, YTO JAaHHBIC, OTIIPABJIICHHBLIC R2, JOCTUTar0T R3
yepe3 cet 10.0.12.0 u 10.0.13.0, nonknroueHnHsie k R1.

lar 7 Ucnoab30BaHue MAPIIPYTOB M0 YMOJYAHHUIO VISl Peaju3aluM CeTeBOro
CoeANHCHUS.

Bxurounte unTepdeiic, KOTOpbiid ObLT OTKIIOYEH Ha mmiare 6 Ha R2.

[R2]interface GigabitEthernet 0/0/2

[R2-GigabitEthernet0/0/2]undo shutdown

[TpoBeprTe noaxmouenue k cetu 10.0.23.0 ot R1.

[R1]ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

R3 He MokeT OBITh TOCTUTHYT, IOTOMY YTO MapuipyT, npeanazHadeHusii aus 10.0.23.3, ne
HacTpoeH Ha R1.



<R1>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 14 Routes : 14

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.1.0/24 Direct 00 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.3.0/24 Static 60 0 RD 10.0.13.3 GigabitEthernet0/0/0

10.0.12.0/24 Direct 0 0 D 10.0.12.1 GigabitEthernet0/0/1

10.0.12.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.13.0/24 Direct 0 0 D 10.0.13.1 GigabitEthernet0/0/0

10.0.13.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0

10.0.13.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0

127.0.0.0/8 Direct 00 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

MapuipyT o yMOJI4aHHIO MOXKET ObITh HacTpoeH Ha R1 ans peanuzanuu cereBoro
NOAKIIOYeHUs yepe3 cienyroumii nepexon 10.0.13.3.

[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.13.3

ITocne 3aBepiieHuss HACTPOKKHU NpoBepbTe CBA3b Mexay R1 u 10.0.23.3.
<R1>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.23.3: bytes=56 Sequence=1 tt|=255 time=3 ms

Reply from 10.0.23.3: bytes=56 Sequence=2 ttI=255 time=2 ms

Reply from 10.0.23.3: bytes=56 Sequence=3 tt|=255 time=2 ms

Reply from 10.0.23.3: bytes=56 Sequence=4 ttI=255 time=2 ms

Reply from 10.0.23.3: bytes=56 Sequence=5 ttl=255 time=2 ms

--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/3 ms

MapuipyT o ymMoI4aHuIo rnepecbuiaet Tpaduk, npeaHasHadensbiil s 10.0.23.3, va
cnenyromuii nepexon 10.0.13.3 ma R3. R3 nanpsamyro nogkirodeH k cetu 10.0.23.0.
Ilar 8 Konpurypuposanue pe3epBHbIX MAPLWIPYTOB M0 YMOJTYAHHIO.

B cnydae c6ost coenunenns mexay R1 u R3 M0oxHO HCII0JIb30BaTh pe3epBHBIA MapUIpyT MO
ymoirganuro s ¢Ba3u ¢ 10.0.23.3 u 10.0.3.3 yepes cers 10.0.12.0.

OIIHaKO R1 HaIMpsaMYyr0 HC MOAKJIIFOYCH K 9TUM CCTAM, U IIOSTOMY JJIA o0ecrieyeHus MapaipyrTa
MEPECHUIKH JTOJIKEH ObITh HACTPOEH Pe3epBHBIN MapIIpyT (B 000MX HANpaBIEHUSX).
[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.12.2 preference 80

[R3]ip route-static 10.0.12.0 24 10.0.23.2 preference 80

Ilar 9 IIpoBepka pe3epBHBIX MAPIIPYTOB 110 YMOJIYAHHUIO.

[Tpocmotpute mapmipyTsl R1, koraa cBs3e mexxay R1 u R3 paboraer.
<R1>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 15 Routes : 15

Destination/Mask Proto Pre Cost Flags NextHop Interface




0.0.0.0/0 Static 60 0 RD 10.0.13.3 GigabitEthernet0/0/0
10.0.1.0/24 Direct 00 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.3.0/24 Static 60 0 RD 10.0.13.3 GigabitEthernet0/0/0
10.0.12.0/24 Direct 0 0 D 10.0.12.1 GigabitEthernet0/0/1
10.0.12.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.13.0/24 Direct 0 0 D 10.0.13.1 GigabitEthernet0/0/0
10.0.13.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
10.0.13.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0
Otxmrounte Gigabit Ethernet 0/0/0 na R1 u otrimrounte untepdeiic Gigabit Ethernet 0/0/0 na R3
JUTSI AMHATAIUU cOO0s KaHaa, a 3aTeM nmpocMoTpute MapmpyTtel R1. CpaBHUTE TEeKyIIHe
MapIpyThl ¢ Mapupyramu 1o otkiarouenus Gigabit Ethernet 0/0/0.
[R1]interface GigabitEthernet0/0/0
[R1-GigabitEthernet0/0/0]shutdown
[R1-GigabitEthernet0/0/0]quit

[R3]interface GigabitEthernet0/0/0
[R3-GigabitEthernet0/0/0]shutdown
[R3-GigabitEthernet0/0/0]quit

<R1>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 11 Routes : 11

Destination/Mask Proto Pre Cost Flags NextHop Interface
0.0.0.0/0 Static 80 0 RD 10.0.12.2

10.0.1.0/24 Direct 00 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.1.255/32 Direct 00 D 127.0.0.1 LoopBackO0

10.0.12.0/24 Direct 0 0 D 10.0.12.1 GigabitEthernet0/0/1
10.0.12.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

B cootBercTBUM ¢ mpeapiaymiel Tabnueit MapimpyTusanun 3Hadenue 80 B crondie Preference
(ITpeanourenue) ykasplBaeT, 4To pe3epBHbIN MapiipyT o ymoadanuio 0.0.0.0 akTuBHO
nepecbuiaeT Tpaduk K creayromemy nepexoay 10.0.23.3.
IIpoBepbTe ceTeBoe noakiaoueHne Ha R1.

<R1>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.23.3: bytes=56 Sequence=1 ttI=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=2 ttl=254 time=250 ms
Reply from 10.0.23.3: bytes=56 Sequence=3 ttI=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=4 ttl=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=5 ttI=254 time=76 ms
--- 10.0.23.3 ping statistics ---




5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 76/110/250 ms

<R1>tracert 10.0.23.3

traceroute to 10.0.23.3(10.0.23.2), max hops: 30 ,packet length: 40,press CTRL_C to break
110.0.12.2 30 ms 26 ms 26 ms

2 10.0.23.3 60 ms 53 ms 56 ms

[Takets! IP nocturarot R3 (10.0.23.3) uepes cnenyrommii nepexox 10.0.12.2 u3 R2.



NpUIOKEHUE 2

«OHGHOLIHBIG cpe€acTBa aJisd IMPOBEACHUA HpOMCH(YTOHHOﬁ aTrecranum)

TEXHOJIOI'HH KOMMYTALIUU H MAPIIIPYTU3AIIHHU HCIA
ROUTING&SWITCHING

Kon
WHIUKAToOpa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpesICTBA

[TK-5 CriocoOHOCTH K (hopMau3aiui ¥ aITOPUTMU3ALUHI TOCTABICHHBIX 33/1a4, K HATMCAHUIO TIPOTPAMMHOTO

Koaa € UCII0JIb30BAHUEM A3BIKOB IIPOIrpaMMUPOBAHUS, OIPCACIICHUA U MAHUITYJIMPOBAHUA JaHHBIMHA U

0(hOPMIICHHUIO TPOTPAMMHOTO KOJIa B COOTBETCTBHH YCTAHOBJICHHBIMU TPEOOBAHUSIMHU

Kon Cooepoicanue Teopemuueckue 80npocsi, mecmsl, NpaKmuyecKue 3a0anus, 3a0a4u
uUHOUKamopa u3 npogheccuonanbHoll 0b1acmu, KOMNIEKCHble 3a0aHUs, 8 MOM
yucie 3a0anusi Ha Kypcogvle npoekmol (pabomol) uiu uHsle
Mamepuainsl, OyeHusauue UHOUKAmMop O0CMUNCEHUS
KOMnemeHyuu
[K-5.1 OneHuBaeT Ka4yeCTBO [TepeueHsb TEOPETHUECKUX BOIIPOCOB
MaTeMaTHYCCKON MOACIH | [IpuHUUIIBI pabOThl U KOH(PUrypupoBaHue npotokonos HDLC u
pu hopMaIu3anuu PPP
3aJ1a41 IPeIMETHON [Tpunnuns! paboTel u KoHpUrypupoBanue PPPoOE
obsactu IIpeodpaszoBanue cereBbix agpecoB (NAT)
[IpakTuyeckue 3a1anus
0 [Taket KaKoro TUIA JOJDKEH OBITH OTIIPABJICH B OTBET Ha
naket Configure-Request 1yis1 yererHoro ycTaHOBICHHUS
KaHaJIBHOTO ypoBHs PPP?
0 Kakoii mpotokon ucnomns3yercs 1yist cornacoBanus |P-
aapecoB? Ha kakoMm »Tane BbIMONHsAETCS coryiacoBanue |P-
aapecoB?
O [Moyemy HEOOX0 MO yMeHbIUTH pazmep MTU/MRU
naketoB PPPOE He nomxkeH npessimath 1492 Gaiita?
[1K-5.2 OrneHNBaET Ka4yeCTBO [TepeueHsb TEOPETHUECKUX BOIPOCOB
pa3paboTaHHBIX Criucku kouTposs goctymna (ACL)
aJIrOPUTMOB JJIA 3amura ganneix ¢ IPSec VPN
MOCJICAYIOLIETO YHuBepcanbHas HHKANCYJISALUNS IPU MapIIPyTU3ALUU
KOIMPOBaHUS IIpocroit mporokon yrnpasienus cetbio (SNMP)
Beenenue B cetu IPV6
Texnonoruu maprpyruzaun 1Pv6
Yenyru npunoxxenuit IPv6 DHCPv6
[IpakTudeckue 3a1anus
0 Jlnst wero ucnonb3yercs komanaa dialer bundle mpu
ycTaHOBJIeHHH coenuHenus PPPOE?
O Kakoii MeTos1 mpeobpazoBaHusi MO3BOJIUT HOTYUUTH TOCTYI
K cepBepy B 30He DMZ kak 13 BHelIHeH, Tak ¥ BHyTpeHHEH ceTeii?
0 Kaxosa ¢pynkmus PAT?
[1K-5.3 OueHuBaeT BbIOOp IlepeueHb TEOPETUUECKUX BOIIPOCOB




Kon
AHAUKATOPa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpEICTBA

POTrPaMMHBIX CPEICTB
JUTSL TIPOTPaMMHUPOBAHUS 1
MaHHUIYTUPOBAHUS
JTAHHBIMU B COOTBETCTBUH
YCTaHOBJICHHBIMU
TpeOOBaHUSIMU

3amura naasbeix ¢ IPSec VPN

[IpakTrueckue 3axaHus

1. O Ha 0a3e xakux arpu0yTOB pacUIMpEeHHBIN CIIUCOK
KOHTPOJIS 10CTYINa MOXKET (PUIbTPOBATh TpapuK?

U Kakwue nericTBUS NpeArpUHUMAIOTCS ITpU 00HAPY)KEHUH
coBmazicHus ycioBus ¢ mpasuiiom ACL?

0 UYro u3 cebst npencrasiser SA (Security Association)?

[TK-8 O6namaer cnocOOHOCTBIO K HACTPOHUKE U KOHTPOJIIO PAOOTHI CETEBBIX JIEMEHTOB

MH(POKOMMYHHUKAIIMOHHON CHCTEMBI, YIIPABICHUIO O€30MMaCHOCTHIO CETEBBIX YCTPOMCTB U MPOTPAMMHOTO

O6CCHC‘{CHI/I${, AUAardHoCTUKE OTKAa30B U OIIINOOK CETEBBIX YCTPOﬁCTB U IIPpOorpaMMHOI0O O6€CH6‘ICHI/IH,

KOHTPOJIIO MIPOU3BOUTEIBHOCTH CETEBON HHMPACTPYKTYpPhl HHPOKOMMYHUKAITUOHHOW CUCTEMBI,
NPOBE/ICHUIO PErJIAMEHTHBIX pa0OT Ha CETEBBIX YCTPOMCTBAX U POrPAMMHOM O0ECTICUCHUN
UH()OKOMMYHHKAIIMOHHON CUCTEMBI 15 obecriedenus padborel Web-nprnoxenuit

Kon Cooeporcanue Teoperuueckue BOPOCH, TECTH, MPAKTHUECKUE 3aIaHUsI, 3a]a91
uHOuUKamopa 13 poeCCHOHATBFHON 00JIACTH, KOMILICKCHBIE 3aIaHUS, B TOM
YuClie 3aJJaHus Ha KypPCOBbIE MPOEKTHI (pabOoThl) UM UHbIE
MaTepHalIbl, OLIEHUBAIOIINE HHIUKATOP JOCTHKEHHSI KOMITETCHIIUNU
[1K-8.1 OmpenensieT KayecTBO [lepedyeHb TEOPETUUIECKUX BOIIPOCOB
HACTPOWKH M KOHTPOJIA YHuBepcanbHas HHKAICYJISANMS IPU MAPLIIPYTU3ALUN
paboTBI CeTEeBBIX ITpocroii mpotokosn ynpasieHus cetbio (SNMP)
HIIEMEHTOB
MH(POKOMMYHUKALNOHHOH | [TpakTHyecKue 3aaHus
CHCTCMBI 0 Ka kue Tpu 1elcTBUS MOTYT OBITH IPUMEHEHBI K
¢unbeTpoBaHHOMY Tpaduky IPSec?
0 Kaxkoe ocHoBHOe npeanasznauenue GRE?
0 B dem paznuna mexay napamerpamu Internet Address u
Tunnel source B komanne display interface tunnel?
[1K-8.2 OneHuBaeT KauyecTBO IIepedyeHb TEOPETUYECKHUX BOIIPOCOB
YIpaBJICHUSA Brenenue B cetn IPV6
0e30I1aCHOCTBIO CETEBBIX | [IpakTHUECKHE 33 aHHs
YCTPOHCTB 1 9. O Kaxkas Bepcus(n) SNMP Bxirogena(br) mo
MIPOTPaAaMMHOTO YMOTTHAHTIO?
obecreueHns, 0 Kako#i HOMep MopTa Ha3HAYEHHS UCTIONIB3YETCS areHTOM
AMATHOCTURA OTKA30B U | g epeyjaun trap-cooOLIeH I Ha CTAHIUIO YIIPABJIEHHS CEThIO?
OLIMOOK CETeBBIX 0 Kaxoe HanMeHbII€e BO3MOXKHOE CkaToe 3HaueHue IPV6
YCTPOHUCTB BO3MOYKHO UISl apeca
2001:0DB8:0000:0000:0000:0000:032A:2D70?Ha3HaueHHS,
KOTOPOMY OH He Ipe/iHa3HaueH?
[IK-8.3 Onpenenser [lepedyeHb TEOPETUIECKUX BOIIPOCOB
HE00XO0AUMOCTh
Texnonoruu mapupyruzauu 1Pv6
MIPOBEICHUS

perIamMeHTHBIX padoT Ha
CETEBBIX YCTPOMCTBAX U
IIPOrpaMMHOM
o0ecnieueHnn

Yenyru npwioxennii IPv6 DHCPV6
[IpakTrueckue 3agaHus

17. O Kakum 00pa3oM KOHEYHAsk CTAHLIUS MOXKET

CaMOCTOSTEIILHO TeHepupoBaTh aapec IPv6?




Kon

VHJIUKATOpa [KOMIETEHLINU

M HIUKaTOp AOCTUKEHUS
OLeHOUYHBIE CpEICTBA

MH(POKOMMYHHUKAITMOHHOM | [] Kaxkoit Homep nopra ucnonb3yercs RIPNg s

cuctemsl ¢ \Web- MPOCITYIIUBaHUS OOBSIBICHUSI MAPIIPYTOB?

bynthatgcjv 0 YTo HCIIOIB3YETCS IS YHUKAIBHOM HACHTH(DHKAIIMH
Ka)KJIOTO COCEIIHEro y3JI1a, Ha KOTopoM 3amyineH nporecc OSPFv3?
0 Kaxkue popmater DUID B HacTosiiiee Bpems
noanepxxuBarotcs B VRP?
0 Eciu 6utet M 1 O 00bsaBacHus Mapiipytuzaropa (RA)

YCTaHOBJIEHHI B 1, Kakoe AeCTBUE TPENITPUHUMAET KIUEHT?

npuioxenue 1

«Y4eOHO-MeTOAnYECKOe 00eCIIeUeHNE CaMOCTOSITEIbHON pabOThl 00yJArOIIUXCS»

TEXHOJIOTHHU KOMMYTAIIHHU H MAPIIIPYTHUH3AIIHHU HCIA
ROUTING&SWITCHING

JlaboparopHasi padora HacTpoiika cTaTH4eCKMX MapIIPyTOB ¥ MapILIPYTOB 110
YMOJIYAHUIO

Henau o0y4yenust

B pesynbrare aTOro pasjaena Bbl 10HKHBI PEIIUTH CICTYIONINE 3aa4H:

[ HacTpoiika cTaTHuecKoro MapuipyTa ¢ ucroiibzoBanueM untepgerica u [P-agpeca B kauecte
CIEAYIOLIETO MEPEX0/IA.

[] IIpoBepka pabOTHI CTATUYECKOTO MapHUIPyTa.

[ Peanu3anus B3aMMOCBSA3U MEXKY JOKaJIbHOW U BHEIIHEW CEThIO C HCIIOJIb30BAHUEM
MapuipyTa o yMoJI4YaHHIO.

] Hactpoiika pe3epBHOTO CTaTUYECKOT0 MAPIIPyTa HAa MapIIPYTH3ATOPE.

Tonosorust

Puc. 4.1 Tononorus naGopatopHoii paboThI Ui CTATUYECKOT0 MapIIpyTa U MapuIpyTa 1o
YMOTYaHHUIO

Cuenapuii

HpeI[HOJ'IO)KI/IM, 4TO BBl ABJIACTECH CETCBBIM AAMUHUCTPATOPOM KOMITAHHUH, KOTOpasd UMCET OANH
aI[MI/IHI/ICTpaTI/IBHBII\/'I AOMCH, U B IIpeJciiaX aAMUHNUCTPATHUBHOT'O JOMCHA OBLIO OIIPEACIICHO
HECKOJIBKO CETEeH, I KOTOPBIX B HACTOSIIEE BPEMS HE CYLIECTBYET METO/1a MAPLIPYTU3ALMH.
HOCKOJ’ILKy MaciiTad ceTu MaJl, BCETO HECKOJIBKO CCTGI’I, CTATUYCCKUEC MapUIPYTHI U MapIIPYThI
M0 YMOJHaHUIO JOJI?KHBI UCITOJIB30BAThLCA JIA pCain3aliui MCKCETCBOT'O B33HMOI[€I>'ICTBH5[.
A,upecauml CCTU NOJIDKHA IMPUMCEHATHCA, KaK ITOKA3aHO Ha Puc. 4.1.

Ecnu 3anmpammBaeTcst naposb, U €CIIM HE YKa3aHO HHOE, TIOKAIYUCTa, UCIIOIb3YIUTE NapoJb:
huawei

3anaum

Ilar 1 Beino/iHeHHe 0CHOBHBIX HacCTpoek cucteMsbl U |P-aapecos

Hacrpoiite nmena ycrpoiicts u IP-anpeca nia R1, R2 u R3.

<Huawei>system-view

Enter system view, return user view with Ctrl+Z.

[Huawei]sysname R1

[R1]interface GigabitEthernet 0/0/0

[R1-GigabitEthernet0/0/0]ip address 10.0.13.1 24

[R1-GigabitEthernet0/0/0]quit

[R1]interface GigabitEthernet 0/0/1

[R1-GigabitEthernet0/0/1]ip address 10.0.12.1 24

[R1-GigabitEthernet0/0/1]quit

[R1]interface LoopBack 0




[R1-LoopBackO]ip address 10.0.1.1 24
Beimonaute komanay display current-configuration s mpoBepku HacTpoeEK.
<R1>display ip interface brief

Interface IP Address/Mask Physical Protocol

...... output omitted......

GigabitEthernet0/0/0 10.0.13.1/24 up up
GigabitEthernet0/0/1 10.0.12.1/24 up up
GigabitEthernet0/0/2 unassigned up down
LoopBack0 10.0.1.1/24 up up(s)

...... output omitted......

<Huawei>system-view

Enter system view, return user view with Ctrl+Z.
[Huawei]sysname R2

[R2]interface GigabitEthernet 0/0/1
[R2-GigabitEthernet0/0/1]ip address 10.0.12.2 24
[R2-GigabitEthernet0/0/1]quit

[R2]interface GigabitEthernet0/0/2
[R2-GigabitEthernet0/0/2]ip add 10.0.23.2 24
[R2-GigabitEthernet0/0/2]quit

[R2]interface LoopBackO

[R2-LoopBackO]ip address 10.0.2.2 24
<R2>display ip interface brief

Interface IP Address/Mask Physical Protocol

...... output omitted......

GigabitEthernet0/0/0 unassigned up down
GigabitEthernet0/0/1 10.0.12.2/24 up up
GigabitEthernet0/0/2 10.0.23.2/24 up up
LoopBack0 10.0.2.2/24 up up(s)

...... output omitted......

<Huawei>system-view

Enter system view, return user view with Ctrl+Z.
[Huawei]sysname R3

[R3]interface GigabitEthernet 0/0/0
[R3-GigabitEthernet0/0/0]ip address 10.0.13.3 24
[R3-GigabitEthernet0/0/0]quit

[R3]interface GigabitEthernet0/0/2
[R3-GigabitEthernet0/0/2]ip address 10.0.23.3 24
[R3-GigabitEthernet0/0/2]quit

[R3]interface LoopBack 0

[R3-LoopBackO]ip address 10.0.3.3 24
<R3>display ip interface brief

Interface IP Address/Mask Physical Protocol

...... output omitted......

GigabitEthernet0/0/0 10.0.13.3/24 up up
GigabitEthernet0/0/1 unassigned up down
GigabitEthernet0/0/2 10.0.23.3/24 up up
LoopBack0 10.0.3.3/24 up up(s)

...... output omitted......

C noMoIIs0 KOMaHIs! PiNG MpOBEphTE COEAMHEHHE C CeThIO ¢ R1.
<R1>ping 10.0.12.2

PING 10.0.12.2: 56 data bytes, press CTRL_C to break
Reply from 10.0.12.2: bytes=56 Sequence=1 ttI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=2 ttI=255 time=30 ms



Reply from 10.0.12.2: bytes=56 Sequence=3 ttI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=4 ttI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=5 ttI=255 time=30 ms
--- 10.0.12.2 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 30/30/30 ms

<R1>ping 10.0.13.3

PING 10.0.13.2: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 ttI=255 time=6 ms
Reply from 10.0.13.3: bytes=56 Sequence=2 ttI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=3 ttI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=4 ttI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=5 tt|=255 time=2 ms
--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/6 ms

C momoIIpI0 KOMaH/Ibl ping MPOBEPHTE COSAUHEHHE C CEThiO ¢ R2
<R2>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.23.3: bytes=56 Sequence=1 ttI=255 time=31 ms
Reply from 10.0.23.3: bytes=56 Sequence=2 tt|=255 time=31 ms
Reply from 10.0.23.3: bytes=56 Sequence=3 ttI=255 time=41 ms
Reply from 10.0.23.3: bytes=56 Sequence=4 tt|=255 time=31 ms HUAWEI TECHNOLOGIES
Crp. 54

Reply from 10.0.23.3: bytes=56 Sequence=5 tt|=255 time=41 ms
--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 31/35/41 ms

Ilar 2 [IpoBepka NoaAKJIIOYEHUSI

C nmomol1p0 KOMaHbl ping MpoBepsTe coeauHerne Mexay R2 u cersmu 10.0.13.0/24 u
10.0.3.0/24

<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out



Request time out

Request time out

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

Ecin R2 xo4er ycraHOBUTH CBs3b ¢ cerMmeHToM cetu 10.0.3.0, MapuipyT, npeHa3HauYeHHBIN AJIs
3TOr0 CErMEHTa CETH, TOJKEH ObITh HacTpoeH Ha R2, a MapuipyThl, npegHa3HAYCHHbIE [T
untepdeiica R2, nomkHbl ObITH HACTPOEHHI Ha R3.

[Ipenpiaymumii pe3ynbTaT TeCTa MoKa3bIBaeT, uTo R2 He MoxkeT cBa3biBaThes ¢ 10.0.3.3 u
10.0.13.3.

Beimonaute komanay display ip routing-table mis npocmoTpa Tabnuier Mmapiipytusanuu R2.
Tabnua MapmpyTH3aIii HE COAECPIKUT MAPIIPYTOB JIBYX CETEH.

<R2>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 13 Routes : 13

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBackO0

10.0.2.2/32 Direct 0 0 D 127.0.0.1 LoopBack0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1

10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2

10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

10.0.23.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

127.0.0.0/8 Direct 00 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

Ilar 3 KonpurypupoBanue cTaTH4eCKUX MAapLIPYTOB Ha R2.
CkoHurypupyiite cratnueckuii Mmapmpyt ais cereit HazHadenus 10.0.13.0/24 u 10.0.3.0/24, co
CJIYIOIIMM TIePEX0JIoM, ycTaHOBIeHHBIM Kak [P-anpec 10.0.23.3 ms R3, 3nauenue
MNpEAIIOUTCHUS 60 gBigeTCs 3HAUEHHUEM II0 YMOJIYAaHUIO U HE NOJIKHO OBITH YCTAHOBJICHO.
[R2]ip route-static 10.0.13.0 24 10.0.23.3

[R2]ip route-static 10.0.3.0 24 10.0.23.3

[Mpumeuanue: B komanse ip route-static 3nauenue 24 yka3sIBaeT JIMHY MAaCKHU TOJICETH,
KOTOpas TaKKC MOXKCT OBITH BBIpa’KCHA C UCIIOJIb30BAHUCM ACCATUIHOTIO (bopMaTa
255.255.255.0.

<R2>display ip routing-table

Route Flags: R - relay, D - download to fib

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.3.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1

10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.13.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2

10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

Ilar 4 Kon¢purypnpoBanue pe3epBHbIX CTATHYECKHUX MAPIIPYTOB.



Jannbie, kotropbiMu oOMeHnBarotes R2 u 10.0.13.3 u 10.0.3.3, nepeaarorcst 0 JIMHUU CBSI3H
Mexny R2 u R3. R2 ne moxer cBsizatbes ¢ 10.0.13.3 u 10.0.3.3, ecnu kanan mexnay R2 u R3
HEUCIIPABEH.

B cootBeTcTBUHM ¢ Tonosorueit R2 moxeT oOMeHuBaThest faHHBIME ¢ R3 uepe3 R1 B ciyuae
c6o0s coenunenust Mexty R2 u R3. [lns BkitodeHus 3T0il M30BITOYHOCTH MOKHO HACTPOHTH
pE3EpBHBIN CTAaTUYECKU MaplIpyT. Pe3epBHbIEC CTaTUUECKHE MAPIIPYThl HE ACHCTBYIOT B
00bIuHBIX cirydasix. Ecnu cBsizb Mexay R2 u R3 He paboraet, pe3epBHBIC CTATHYECKHE
MapuIpyThl UCIIOJIB3YIOTCA IJIA I€pEaadn JaHHBIX.

W3MeHnTe HACTPOMKY /1711 pe3€PBHBIX CTATUUECKUX MApUIPYyTOB, YTOOBI MapLIPYTHI
HUCIIOJIb30BAJIMCH TOJIBKO B ClIy4dac c00s1 OCHOBHOTI'0 KaHayna. B sTtom IIpUMEPEC MPEAIIOUTEHUC
PE3epPBHOI0 CTATUYECKOT'0 MAPIIPYTa YCTAHOBIIEHO paBHBIM 0.

[R1]ip route-static 10.0.3.0 24 10.0.13.3

[R2]ip route-static 10.0.13.0 255.255.255.0 10.0.12.1 preference 80

[R2]ip route-static 10.0.3.0 24 10.0.12.1 preference 80

[R3]ip route-static 10.0.12.0 24 10.0.13.1 HUAWEI TECHNOLOGIES

Iar S IIpoBepka cTaTHYeCKUX MAPLIPYTOB.

[TpocMoTpHUTE TEKYIIYIO KOH(UTYPAIIUIO CTATHYECKOTO MapIIpyTa B TAOIHIIE MAPIIPYTH3AIHH
R2.

<R2>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 15 Routes : 15

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBackO0

10.0.2.2/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.3.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1

10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.13.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2

10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2

10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

10.0.23.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2

127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

Ta6n1/1ua MapaipyTu3ainum COACPKUT ABa CTATUICCKUX MaplIpyTa, KOTOPbIC ObLIN HaCTPOCHLI
Ha 1rare 3. 3Hauenuem nodst Protocol siensetcs Static, yka3siBaroiiee Ha CTaTHISCKUN
Mappyt. 3HaueHueM nois Preference sisnsiercs 60, ykaspiBaromiee, 4To Uit MapuipyTa
HCIOJIB3YCTCA MPEANTOUYTCHUE 110 YMOJIYaHHUIO.

[TpoBepbTe ceTeBOE cOeAMHEHHE, YTOOBI yOeUThCs, 4YTO MapuipyT Mexkay R2 u R3 cymectByer.
<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 tt|=255 time=34 ms

Reply from 10.0.13.3: bytes=56 Sequence=2 ttI=255 time=34 ms

Reply from 10.0.13.3: bytes=56 Sequence=3 tt|=255 time=34 ms

Reply from 10.0.13.3: bytes=56 Sequence=4 ttI=255 time=34 ms

Reply from 10.0.13.3: bytes=56 Sequence=>5 ttl=255 time=34 ms

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted




5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 34/34/34 ms

<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.3.3: bytes=56 Sequence=1 ttI=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=2 ttl=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=3 ttI=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=4 ttl=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=5 ttI=255 time=41 ms

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 41/41/41 ms

PeByJ'IBTaT BBIITIOJIHCHHA KOMAHAbI ITIOKA3bIBACT, UYTO MApUIPYT pa60T aCT HOPMAJIbHO. KOMaHI[y
tracert Tak:xke MOXHO BBIIIOJIHUTD JUI IIPOCMOTPA MapIIpyTa, 110 KOTOPOMY IEPEAAIOTCS
JAaHHBIC.

<R2>tracert 10.0.13.3

traceroute to 10.0.13.3(10.0.13.3), max hops: 30 ,packet length: 40,
press CTRL_C to break

1 10.0.23.3 40 ms 31 ms 30 ms

<R2>tracert 10.0.3.3

traceroute to 10.0.3.3(10.0.3.3), max hops: 30 ,packet length: 40,
press CTRL_C to break

1 10.0.23.3 40 ms 30 ms 30 ms

BoixoaHble JaHHBIE KOMaH bl IPOBEPAIOT, YTO R2 HanpsMyto oTnpaBiiseT AaHHbIE B R3.
IIar 6 IIpoBepka pe3epBHBIX CTATHYECKUX MapUIPYTOB.
Otximrounte MapuipyT k 10.0.23.3 uepes GigabitEthernet0/0/2 na R2 u nabmronaiite 3a
U3MEHeHUsAMH B Tabuuuax [P-mapupyruzanuu.

[R2]interface GigabitEthernet0/0/2
[R2-GigabitEthernet0/0/2]shutdown
[R2-GigabitEthernet0/0/2]quit

CpaBHHTE TaOIUIBI MAPUIPYTU3ALUH C IPEIBIAYIIUMHU TaOIUIaMU MapIIPYTOB J0 TOT0, KaK
Gigabit Ethernet 0/0/2 6511 OTKITIOUEH.

<R2>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 12 Routes : 12

Destination/Mask Proto Pre Cost Flags NextHop Interface
10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBack0

10.0.2.2/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.3.0/24 Static 80 0 RD 10.0.12.1 GigabitEthernet0/0/1
10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1
10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.13.0/24 Static 80 0 RD 10.0.12.1 GigabitEthernet0/0/1
127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO




Crnenyrolme nepexosl ¥ NPeAIOYTEHHS IBYX MapIIpyTOB, KaK NOKA3aHO B MPEAbIIYLIEH
TabnuIe MapIIpyTU3auu 11 R2, n3MeHUIHCh.

ITpoBepspTe cBs3b Mexny R2 u agpecamu Haznauenus 10.0.13.3 u 10.0.3.3 na R2.
<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.3.3: bytes=56 Sequence=1 ttI=255 time=3 ms

Reply from 10.0.3.3: bytes=56 Sequence=2 ttI=255 time=2 ms

Reply from 10.0.3.3: bytes=56 Sequence=3 ttI=255 time=2 ms

Reply from 10.0.3.3: bytes=56 Sequence=4 ttI=255 time=2 ms

Reply from 10.0.3.3: bytes=56 Sequence=5 ttl=255 time=2 ms

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/3 ms

<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 ttl=255 time=3 ms

Reply from 10.0.13.3: bytes=56 Sequence=2 tt|=255 time=2 ms

Reply from 10.0.13.3: bytes=56 Sequence=3 ttI=255 time=2 ms

Reply from 10.0.13.3: bytes=56 Sequence=4 tt|=255 time=2 ms

Reply from 10.0.13.3: bytes=56 Sequence=5 ttI=255 time=2 ms

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/3 ms

CeTtb HE OTKJIIOYACTCA, KOrla CBA3b MCIKIAY R2 u R3 oTkimroueHa.

Komannay tracert takye MOKHO BBIIOJHUATD JI POCMOTPA MAPILIPYTa, IO KOTOPOMY
NnepeaaroTCAa JaHHbBIC.

<R2>tracert 10.0.13.3

traceroute to 10.0.13.3(10.0.13.3), max hops: 30 ,packet length: 40,press CTRL_C to break
110.0.12.1 40 ms 21 ms 21 ms

210.0.13.3 30 ms 21 ms 21 ms

<R2>tracert 10.0.3.3

traceroute to 10.0.3.3(10.0.3.3), max hops: 30 ,packet length: 40,press CTRL_C to break
110.0.12.1 40 ms 21 ms 21 ms

210.0.13.3 30 ms 21 ms 21 ms

Pe3ynbTaT BBITOTHEHNUS] KOMAH/IbI TIOKA3bIBAET, UTO JAHHbIC, OTIpaBiieHHbIe R2, nocturarot R3
yepe3 cet 10.0.12.0 u 10.0.13.0, noakntoueHuHsie k R1.

Ilar 7 Ucnosib30BaHMe MAPLIPYTOB 110 YMOJYAaHHUIO VISl PeaJIM3alHH CeTeBOro
COCINHCHUHS.

BxurounTe uHTepdeiic, KoTopblii ObUT OTKIIIOUEH Ha mare 6 Ha R2.

[R2]interface GigabitEthernet 0/0/2

[R2-GigabitEthernet0/0/2]undo shutdown

[TpoBepwTe moakrouenue k cetu 10.0.23.0 ot R1.

[R1]ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out



--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

R3 He MoxeT ObITh JOCTUTHYT, IOTOMY YTO MapuUIpyT, IpenHazHayeHHsii aus 10.0.23.3, ve
HacTpoeH Ha R1.

<R1>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 14 Routes : 14

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.1.0/24 Direct 0 0 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.3.0/24 Static 60 0 RD 10.0.13.3 GigabitEthernet0/0/0

10.0.12.0/24 Direct 0 0 D 10.0.12.1 GigabitEthernet0/0/1

10.0.12.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.13.0/24 Direct 0 0 D 10.0.13.1 GigabitEthernet0/0/0

10.0.13.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0

10.0.13.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0

127.0.0.0/8 Direct 00 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

MapuipyT o yMOJI4aHHIO MOXKET ObITh HacTpoeH Ha R1 ans peanuzanuu cereBoro
MOJKJIIOUEHUS uepes cienyromui nepexon 10.0.13.3.

[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.13.3

ITocne 3aBepieHNs HACTPOMKK poBepbTE cBsI3b Mexkay R1 n 10.0.23.3.

<R1>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.23.3: bytes=56 Sequence=1 tt|=255 time=3 ms

Reply from 10.0.23.3: bytes=56 Sequence=2 ttI=255 time=2 ms

Reply from 10.0.23.3: bytes=56 Sequence=3 tt|=255 time=2 ms

Reply from 10.0.23.3: bytes=56 Sequence=4 ttI=255 time=2 ms

Reply from 10.0.23.3: bytes=56 Sequence=5 ttl=255 time=2 ms

--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 2/2/3 ms

MapipyT o ymouaHuto nepecbuiaeT Tpaduk, npeaHasHadyeHHsli g 10.0.23.3, Ha
cnenyromunii nepexon 10.0.13.3 ma R3. R3 nanpsamyro nogkitodeH k cetu 10.0.23.0.
Ilar 8 Konpurypuposanue pe3epBHbIX MAPLWIPYTOB M0 YMOJTYAHHIO.

B cnydae c6ost coenunenns mexay R1 u R3 MoxxHO HCIOnb30BaTh pe3epBHBINA MapIIpyT 110
ymoirganuro s ¢Ba3u ¢ 10.0.23.3 u 10.0.3.3 yepes cers 10.0.12.0.

OIIHaKO R1 HaMpsMYyrO HC MOAKIFOYCH K 9TUM CCTAM, U IIOSTOMY IJIA obecrneyeHus MapuipyTa
MEPECHUIKH JTOJIKEH ObITh HACTPOEH Pe3epBHBIN MapiIpyT (B 000MX HAMpPaBIEHUSX).
[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.12.2 preference 80

[R3]ip route-static 10.0.12.0 24 10.0.23.2 preference 80

Ilar 9 IIpoBepka pe3epBHBIX MAPIIPYTOB 110 YMOJTYAHHUIO.

[TpocmoTtpute mapmpyTsl R1, koraa csa3p mexay R1 u R3 paGotaer.



<R1>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 15 Routes : 15

Destination/Mask Proto Pre Cost Flags NextHop Interface
0.0.0.0/0 Static 60 0 RD 10.0.13.3 GigabitEthernet0/0/0
10.0.1.0/24 Direct 00 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 00 D 127.0.0.1 LoopBackO0
10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0
10.0.3.0/24 Static 60 0 RD 10.0.13.3 GigabitEthernet0/0/0
10.0.12.0/24 Direct 0 0 D 10.0.12.1 GigabitEthernet0/0/1
10.0.12.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.13.0/24 Direct 0 0 D 10.0.13.1 GigabitEthernet0/0/0
10.0.13.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
10.0.13.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0
127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0
Otxkmounte Gigabit Ethernet 0/0/0 na R1 u otrimrounte untepdeiic Gigabit Ethernet 0/0/0 na R3
JUTSI AMHATAITIU cOO0sl KaHaIa, a 3aTeM nmpocMoTpute MapmpyTel R1. CpaBHUTE TeKymIHe
MapIIpyThl ¢ Mapupyramu 1o otkiarouenus Gigabit Ethernet 0/0/0.
[R1]interface GigabitEthernet0/0/0
[R1-GigabitEthernet0/0/0]shutdown
[R1-GigabitEthernet0/0/0]quit

[R3]interface GigabitEthernet0/0/0
[R3-GigabitEthernet0/0/0]shutdown
[R3-GigabitEthernet0/0/0]quit

<R1>display ip routing-table

Route Flags: R - relay, D - download to fib

Routing Tables: Public

Destinations : 11 Routes : 11

Destination/Mask Proto Pre Cost Flags NextHop Interface

0.0.0.0/0 Static 80 0 RD 10.0.12.2

10.0.1.0/24 Direct 00 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.1.255/32 Direct 00 D 127.0.0.1 LoopBackO0

10.0.12.0/24 Direct 0 0 D 10.0.12.1 GigabitEthernet0/0/1

10.0.12.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

B cootBercTBUM ¢ mpeabiaymiel Tabnuneit MapipyTusanun 3Hauenue 80 B crondue Preference
(ITpeanourenue) ykasplBaeT, 4To pe3epBHbIN MapuipyT o ymondanuto 0.0.0.0 akTuBHO
nepecsuIaeT Tpapuk K creayromemy nepexoay 10.0.23.3.

IIpoBepbTe ceTeBoe noakiaoueHue Ha R1.

<R1>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break




Reply from 10.0.23.3: bytes=56 Sequence=1 ttI=254 time=76 ms

Reply from 10.0.23.3: bytes=56 Sequence=2 ttl=254 time=250 ms

Reply from 10.0.23.3: bytes=56 Sequence=3 ttI=254 time=76 ms

Reply from 10.0.23.3: bytes=56 Sequence=4 ttI=254 time=76 ms

Reply from 10.0.23.3: bytes=56 Sequence=5 ttI=254 time=76 ms

--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

round-trip min/avg/max = 76/110/250 ms

<R1>tracert 10.0.23.3

traceroute to 10.0.23.3(10.0.23.2), max hops: 30 ,packet length: 40,press CTRL_C to break
110.0.12.2 30 ms 26 ms 26 ms

2 10.0.23.3 60 ms 53 ms 56 ms

[Takets! [P nocturator R3 (10.0.23.3) yepe3 cnenyromuii nepexon 10.0.12.2 u3z R2.



NpUIOKEHUE 2

«OHGHOLIHBIG cpe€acTBa aJisd IMPOBEACHUA HpOMCH(YTOHHOﬁ aTrecranum)

TEXHOJIOI'HH KOMMYTALIUU H MAPIIIPYTU3AIIHHU HCIA
ROUTING&SWITCHING

Kon
AHOUKAaTOpa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpesICTBA

[K-5 CriocoOHOCTH K (hopMaTu3aIiui ¥ aITOPUTMU3ALMHN IOCTABICHHBIX 331a4, K HATMCAHUIO TIPOTPAMMHOTO

Koaa € UCII0JIb30BAHUEM A3BIKOB IIPOIrpaMMUPOBAHUS, OIPCACIICHUA U MAHUITYJIMPOBAHUA JaHHBIMHA U

0(hOPMIICHHUIO TPOTPAMMHOTO KO/Ia B COOTBETCTBHH YCTAHOBJICHHBIMU TPEOOBAHUSIMHU

Kon Cooepoicanue Teopemuueckue 80npocsi, mecmol, NpaKmMuyecKue 3a0anus, 3a0a4u
uUHOUKamopa u3 npogheccuonanbHoll 0b1acmu, KOMNIEKCHble 3a0aHUs, 8 MOM
yucie 3a0anusi Ha Kypcogvle npoekmol (pabomol) uiu uHsle
Mamepuainsl, OyeHusauue UHOUKAmMop O0CMUNCEHUS
KOMnemeHyuu
[K-5.1 OneHuBaeT Ka4yeCTBO [TepeueHsb TEOPETHUECKUX BOIIPOCOB
MaTeMaTHYCCKON MOACIH | [IpuHUUIIBI pabOThl U KOH(PUrypupoBaHue npotokonos HDLC u
pu hopMaIu3anuu PPP
3aJ1a41 IPeIMETHON [Tpunnuns! paboTel u KoHpuUrypupoBanue PPPoOE
obsactu IIpeodpaszoBanue cereBbix agpecoB (NAT)
[IpakTuyeckue 3a1anus
0 [Taker Kakoro TUIA JOJDKEH OBITH OTIIPABIICH B OTBET Ha
naket Configure-Request 1yis1 yererHoro ycTaHOBICHHUS
KaHaJIBHOTO ypoBHs PPP?
0 Kakoii mpotokon ucnomns3yercs 1yist cornacoBanus |P-
aapecoB? Ha kakoMm »Tane BbIMONHsAETCS coryiacoBanue |P-
aapecoB?
O [Moyemy HEOOX0qMMO yMeHbIIUTH pazmep MTU/MRU
naketoB PPPOE He nomxkeH npessimath 1492 Gaiita?
[1K-5.2 OrneHNBaET Ka4yeCTBO [TepeueHsb TEOPETHUECKUX BOIPOCOB
pa3paboTaHHBIX Criucku kouTposs goctymna (ACL)
aJIrOPUTMOB JJIA 3amura ganneix ¢ IPSec VPN
MOCJICAYIOLIETO YHuBepcanbHas HHKANCYJISALUNS IPU MapIIpyTU3aLuN
KOIMPOBaHUS IIpocroit mporokon yrnpasienus cetbio (SNMP)
Beenenue B cetu IPV6
Texnonoruu maprpyruzaun 1Pv6
Yenyru npunoxxenuit IPv6 DHCPv6
[IpakTudeckue 3a1anus
0 Jlnst wero ucnonb3yercs komanaa dialer bundle mpu
ycTaHOBJIeHHH coenuHenus PPPOE?
O Kakoii MeTon mpeoOpa3oBaHus MO3BOJIUT HOTYYUTh TOCTYI
K cepBepy B 30He DMZ kak 13 BHelIHeH, Tak ¥ BHyTpeHHEH ceTeii?
0 Kaxosa ¢pynkmus PAT?
[1K-5.3 OueHuBaeT BbIOOp IlepeueHp TEOPETUUECKUX BOIIPOCOB




Kon
AHAUKATOpa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpEICTBA

POTrPaMMHBIX CPEICTB
JUTSL TIPOTPaMMHUPOBAHUS 1
MaHHUIYTUPOBAHUS
JTAHHBIMU B COOTBETCTBUH
YCTaHOBJICHHBIMU
TpeOOBaHUSIMU

3amura naasbeix ¢ IPSec VPN

[IpakTrueckue 3axaHus

1. O Ha 0a3e xakux arpu0yTOB pacUIMpEeHHBIN CIIUCOK
KOHTPOJIS 10CTYIa MOXKET (PUIbTPOBATH TpapuK?

U Kakwue nericTBUS NpeArpUHUMAIOTCS ITpU 00HAPY)KEHUH
coBmazicHus ycioBus ¢ mpasuiiom ACL?

0 Yro u3 cebdst npencrasiser SA (Security Association)?

[TK-8 O6namaer cnocOOHOCTBIO K HACTPOHUKE U KOHTPOJIIO PAOOTHI CETEBBIX JIEMEHTOB

MH(POKOMMYHHUKAIIMOHHON CHCTEMBI, YIIPABICHUIO O€30MMaCHOCTHIO CETEBBIX YCTPOMCTB U MPOTPAMMHOTO

O6CCHC‘{CHI/I${, AUAardHoCTUKE OTKAa30B U OIIINOOK CETEBBIX YCTPOﬁCTB U IIPpOorpaMMHOI0O O6€CH6‘ICHI/IH,

KOHTPOJIIO MIPOU3BOUTEIBHOCTH CETEBON HHMPACTPYKTYpPhl HHPOKOMMYHUKAITUOHHOW CUCTEMBI,
NPOBE/ICHUIO PErJIAMEHTHBIX pa0OT Ha CETEBBIX YCTPOMCTBAX U POrPAMMHOM O0ECIICUCHUN
UH()OKOMMYHHKAIIMOHHON CUCTEMBI 15 obecriedenus padborel Web-nprnoxenuit

Kon Cooeporcanue Teoperuueckue BOPOCH, TECTH, MPAKTHUECKUE 3aIaHUsI, 3a]a91
uHOuUKamopa 13 poeCCHOHATBHON 00JIaCTH, KOMITJICKCHBIE 3a/IaHHsI, B TOM
YuClie 3aJJaHus Ha KypPCOBbIE MPOEKTHI (pabOoThl) UM UHbIE
MaTepHalIbl, OLIEHUBAIOIINE HHINKATOP JOCTI)KEHUS KOMITETCHIIUNU
[1K-8.1 OmpenensieT KayecTBO [lepedyeHb TEOPETUUIECKUX BOIIPOCOB
HACTPOWKH M KOHTPOJIA YHuBepcanbHas HHKAICYJISANUS IPU MAPIIPYTU3ALUN
paboTBI CeTEeBBIX ITpocroii mpotokosn ynpasieHus cetbio (SNMP)
HIIEMEHTOB
MH(POKOMMYHUKALNOHHOH | [TpakTHyecKue 3aaHus
CHCTCMBI 0 Ka kue Tpu 1elcTBUS MOTYT OBITH IPUMEHEHBI K
¢unbeTpoBaHHOMY Tpaduky IPSec?
0 Kaxkoe ocHoBHOe npeanasznauenue GRE?
0 B dem paznuna mexay napamerpamu Internet Address u
Tunnel source B komanne display interface tunnel?
[1K-8.2 OneHuBaeT KauyecTBO IIepedyeHb TEOPETUYECKHUX BOIIPOCOB
YIpaBJICHUSA Beenenue B cetn IPV6
0e30I1aCHOCTBIO CETEBBIX | [IpakTHUECKHE 33 aHHs
YCTPOHCTB 1 9. O Kaxkas Bepcus(n) SNMP Bxirogena(br) mo
MIPOTPaAaMMHOTO YMOTTHAHTIO?
obecreueHns, 0 Kako#i HOMep MopTa Ha3HAYEHHS UCTIONIB3YETCS areHTOM
AMATHOCTURA OTKA30B U | g epeyjaun trap-cooOLIeH I Ha CTAHIUIO YIIPABJIEHHS CEThIO?
OLIMOOK CETeBBIX 0 Kaxoe HanMeHbII€e BO3MOXKHOE CkaToe 3HaueHue IPV6
YCTPOHUCTB BO3MOYKHO UISl apeca
2001:0DB8:0000:0000:0000:0000:032A:2D70?Ha3HaueHHS,
KOTOPOMY OH He IpeJiHa3HaueH?
[IK-8.3 Onpenenser [lepedyeHb TEOPETUIECKHUX BOIIPOCOB
HE00XO0AUMOCTh
Texnonoruu mapupyruzauu 1Pv6
MIPOBEICHUS

perIamMeHTHBIX padoT Ha
CETEBBIX YCTPOMCTBAX U
IIPOrpaMMHOM
o0ecnieueHnn

Yenyru npwioxennii IPv6 DHCPV6
[IpakTrueckue 3agaHus

17. O Kakum 00pa3oM KOHEYHAsk CTAHLIUS MOXKET

CaMOCTOSTEIILHO TeHepupoBaTh aapec IPv6?




Kon M HIUKaTOp AOCTUKEHUS
OLeHOUYHBIE CpEICTBA
WHAUKATOPA [KOMIIETCHIIUN
MH(POKOMMYHHUKAITMOHHOM | [] Kaxkoit Homep nopra ucnonb3yercs RIPNg s
cuctemsl ¢ \Web- MPOCITYIIUBaHUS OOBSIBICHUSI MAPIIPYTOB?
bynthatgcjv 0 YTo HCIIOIB3YETCS IS YHUKAIBHOM HACHTH(DHKAIIMH
Ka)KJIOTO COCEIIHEro y3JI1a, Ha KOTopoM 3amyiieH nporecc OSPFv3?
0 Kaxkue popmater DUID B HacTosiiiee Bpems
noanepxxuBarotcs B VRP?
0 Eciu 6utet M 1 O 00bsaBacHus Mapiipytuzaropa (RA)

YCTaHOBJIEHHI B 1, Kakoe AefCTBUE IPEANIPUHUMAET KIUEHT?




