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PaGouast porpamma coctasieta Ha ocaose PI'OC BO - faxanaBpuar 10 HalpaBJICHUIO
nogrotopkn 09.03.01 WupopmaTuka ¥ BBMUCTHTEIbHAL TEXHHIKA (mpukas MunoOpHayku
Pocenn ot 19.09.2017 1. Ne 929)

PaGouas TpPOrpaMMa pACCMOTpEHa M OXOOpeHa Ha  3acCaHiH KaQempol
BHUMCIUTENLHOM TEXHUKA B IPOrPAMMHUPOBAHHS

19.02.2020 r. mpotoxom Ne 5 : % /
3as. kadenpoli < 0.C. Jloryrosa

/
PaGouast imporpamma 000peHa METOIHUeCKOl KoMHCCHeH Vgn AC

26.02.2020 r. mpoToxon Ne 5 I
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl BhIYUCINTETLHON TEXHUKH U IIPOrPAMMHUPOBAHUSI

[Ipotokom ot 20 r. Ne

3aB. kadeapoii O.C. ioryHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roly Ha 3aceaHuu Kapeapbl BBIYUCIUTENHHON TEXHUKH U TPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM Toly Ha 3aceaHuy Kapeapsl BBUUCINTENHHON TEXHUKH U TPOrPAMMHUPOBAHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii 0.C. iOFy'HOBa

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl BBIUUCINTENEHOM TEXHUKU M TPOrPAMMHUPOBAHUS

IIporokomor _ 20 r. Ne
3aB. kadenpoit O.C. JlorynoBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HensiMmu ocBOEHUS TUCHUIUIMHBI (MOAYIS) «AIMUHUCTPUPOBAHUE CceTell Mepenadyu
JAHHBIX» SIBJIETCA O3HAKOMJIEHHE CTYIEHTOB C PACIIMPEHHBIMH MOHATUSAMHU U TEXHOJIOTHSIMU
paboThl COBPEMEHHBIX BBIUMCIUTEIbHBIX MAIIMH, KOMIUIEKCOB, CETel XpaHEHHs U Iepenadyu
JaHHBIX, (OPMHUPOBAHME TMPEJACTABICHWI O 3agadyax H METoJaX aJIMHUHHCTPUPOBAHUS
000py/I0BaHus1, UCIIOJIb30BAHUS 3HAHUH [Tl peLLICHUS TPUKIIAIHBIX 3a/1a4.

JU1g TOCTH>KEHUS LIETIU B XOZ€ IPEN0AaBaHUsl AMCLUIIIIMHBI PEIAIOTCS 3aJaUH:

— noHuManue apxutektypsl [1K u cepsepos;

— HACTPOMKA CETEM Nepeaadn JaHHbIX;

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

JHucrtumnba Texnomorun kommytaruu u Maprupytusanud HCIA Routing&Switching
BXOJUT B YacCTh y4eOHOTrO IuiaHa (GOPMUPYEMYIO YU4aCTHHKAMH OOpa30BaTEIbHBIX OTHONICHHI
00pa3oBaTebHOM POTPAMMBI.

JInst  u3ydeHWs  JUCHUIUIMHBI ~ HEOOXOAWMBI  3HaHHsS  (YMEHHS,  BIAJICHUS),
c(hOpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS TUCIUTUTUH/ TIPAKTHK:

[IporpammupoBanue

HNudopmatuka

CTpYKTYpBI ¥ MOJICITH TAHHBIX

3HaHus (yMEHUs, BIAJCHUS), MOJYUYCHHBIC TPH U3YYCHUH TaHHOW AUCIUIUIMHBI OYIyT
HEOOXOIMMBI [T U3YUCHHS TUCIUTUINH/TIPAKTHK:

[Mporpammuoe obecneucnue Back-End B Web paszpaborke

AJIMAHHCTPUPOBAHHUE CEPBEPOB

BeinonHeHue ¥ 3a1uTa BRITYCKHON KBATU(HUKAIIMOHHON paOOThI

3 Komnerenuun odyuaruierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUSI

AUCHMILTHHBI (MOYJIsl) ¥ IVIAHUPYEMbIe Pe3yJIbTaThl 00yYeHHsI

B pesynbraTte OCBOEHHS TUCHMIUTMHBI (MOAyNs) «TEeXHONOTMM KOMMYTAllUUd |
mapmipytusaiua HCIA Routing&Switching» oOydaroruiics gomkeH 001a1aTh ClIETyIONAME
KOMITCTCHITHSIMU:

KOI[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

[MK-5 Cnioco6HOCTh K (hopmManu3aliui U aarOpUTMHU3AIMHI TTOCTABJICHHBIX 3aJ1a4, K HAMMCAHUIO
MPOrPaMMHOTO KOJIa C HCIIOJIb30BAHUEM SI3BIKOB MPOTPAMMHUPOBAHUSA, OINpEACTIEHUs W
MaHUTYJIUPOBAHUS JAHHBIMH ¥ O(DOPMIIEHHIO MPOTPAMMHOTO KOJla B COOTBETCTBHH
VCTaHOBJICHHBIMU TPEOOBaHUSIMU

[IK-5.1 OreHnBaeT Ka4eCTBO MAaTEMATHIECKON MOJIENH TTPH (HOpMaTU3aIIH 3a/1auu
MpeIMETHOM 001acTH

[TK-5.2 OrneHuBaeT Ka4yecTBO pPa3pabOTaHHBIX AJITOPUTMOB [IJIST TOCIEIYIOIIETO
KOJIUPOBAHMUS

ITK-5.3 OneHuBaeT BBHIOOP MPOTPAMMHBIX CPEACTB JUISI TPOTPaMMHUPOBAHUS U
MAHUIYJIUPOBAaHUA  JAHHBIMU B COOTBETCTBHUM  YCTAHOBJICHHBIMU
TpeOOBaHUSIMU

[1K-8 OO6namaer crmocOOHOCTbIO K HACTPOWKE M KOHTPOJIO pabOThI CETEBBIX 3JIEMEHTOB
MH()OKOMMYHUKAIIMOHHONW CHCTEMBI, YIPaBICHUIO OE€30MacHOCThIO CETEBBIX YCTPOMCTB H
POTPaMMHOTO 00ECIeUeHUs, JIUAarHOCTUKE OTKAa30B M OIIMOOK CETEeBBIX YCTPOMCTB H
IPOrPaMMHOI0 00€CIEeYeHUsl, KOHTPOJK HPOM3BOJUTEIBLHOCTH CETEBOM HH(PACTPYKTYpHI
UH(POKOMMYHUKAIIMOHHONW CHCTEMBI, MPOBEJCHUIO pErJaMEHTHBIX pabOT Ha CETEeBBIX
YCTPOMCTBaX W MPOrpaMMHOM OO0ecle4eHHH HH(POKOMMYHUKAIIMOHHOW CHUCTEMBI IS
obecnieuenns paboter Web-nipuiaoxkeHuit

I1K-8.1 Omnpenenser KaueCTBO HACTPONKH U KOHTPOJISI pabOThI CETEBBIX




AJIEMEHTOB HH(POKOMMYHHKAITMOHHON CHUCTEMBI

[1K-8.2 OneHrBaeT KavyecTBO YIpaBlIeHUs 0E30MacCHOCTBIO CETEBBIX YCTPOWCTB H
MPOrPaMMHOTO OOECTICYCHHS, TMAarHOCTUKUA OTKA30B M OIIMOOK CETEBBIX
YCTPOUCTB

[1K-8.3 Omnpenensier HEOOXOAWMMOCTh TPOBENEHUS pEriaMeHTHBIX paboT Ha

CETEBBIX YCTPOMCTBAX u IIPOrPaMMHOM obecrnieueHun
nHGoKoMMYHHKAIIMOHHOM cucteMbl ¢ Web-bynthatqcjv




4. CTpyKTypa, 00b€M U colepKaHne TUCHHUILINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:
— KOHTaKkTHas padorta — 51,95 akan. yacos:
—ayauTopHas — 51 akaJ. 4acos;

— BHeaynutopHas — 0,95 akaz. yacos

— caMmocrosTenbHast padbora — 92,05 akan. 4acos;

dDopMa arrecTaluu - 3a4cT

AynutopHast ) =
o | xouraxTHas pabora E 3 dopma TEKyIIEro
=
Pa3znen/ Tema 3 (B aKaj. yacax) e Bun 5 KOHTPOJLL Ko
g & © | camocrosTenbHolt | ycneBaemocTH U
JUCIIMILIAHB 3 = . | xoMIeTeHINH
&) 9 & paboThI MIPOMEKYTOUHOH
Tex. J;;‘S' HE::I(T' 5 % aTTecTaluu
1. OCHOBHBIE CBEICHHS O CETIX
nepeayn JaHHBIX
1. ITouck
JIOTIOJIHATEILHOMN
opma o
11 Kanpuposanue uHpopM P T
Ethernet 3aJaHHON TEME. TIK-5.1,
2. 1. ITposepka TIK-5.2,
Anpecanusi B MPOTOKOJIC poBep
1P 4 /41 15 CamocTosATenbHOE | MHIUBUAYATHHBIX TIK-5.3,
MpoTokosn oGMeHa u3yueHue y4eOHOH 3aJJaHuH TIK-8.1,
y I'E)paBHﬂ}OHLI/IMI/I 1 HAy9IHO 2. YCTHBIH onpoc T1K-8.2,
epa . TIK-8.3
coobuenusimu (ICMP) MHTCPATYPE!
3. Pabora ¢
AJIEKTPOHHBIMHU
OMOJIMOTEKAMM.
5
1. ITouck
JIOTIOJIHUTEIBHOM
12 IIpoTtokon MHGOpPMAIIMH 110
' 3aJaHHOU TEME. TIK-5.1,
ornpeeNieHus ajpeca A
(ARP) 2. 1. ITpoBepka IK-5.2,
DOTOKOMEL 4 /41 29 CamocTosTenbHOE | MHIUBUAYATHHBIX TIK-5.3,
T F;cho THOTO VDOBHSE '™ |u3ydenue yueOHOU 3a1aHuil IK-8.1,
Cp oHa Ifﬁ yr?e - 1 Hay4HO 2. YCTHBIR onpoc T1K-8.2,
;HHHE)( pea JUTEPATYPBHI. T1K-8.3
A 3. Pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMU.
HWroro no pazneny 8 16/81 17,2
2. BsemeHHe B CETEBYIO
OINEPALMOHHYIO CUCTEMY




1. ITouck
JIOTIOJTHUTEIILHOM
nHdopManuy 1o

2.1 Ucnons3oBanue 3aJaHHON TEME. TIK-5.1,
uHTepdeiica KoOMaHAHON 2. 1. ITpoBepka I1K-5.2,
crpoku (CLI) Huawei CaMocCTosITeNTbHOE | MHIUBHIYATBHBIX T1K-5.3,
. . 4 8/41 21 . N
PaGora ¢ (ailiooii u3ydeHue yueOHon 3aJaHul I1K-8.1,
CHUCTEMOH W YIpaBJICHUE 1 HaY4HO 2. YCTHBIN Ompoc T1K-8.2,
Huawei JUTEPATYPEL I1K-8.3
3. Pabora c
ANIEKTPOHHBIMHU
O6nbaroTexamu.
1. Iownck
JIOTIOJTHUTEJIbHOU

UH(}OPMAIHH 10
2.2 Yupasnenue obpazom 3aJaHHON TEMeE. TIK-5.1,
OIEPALIMOHHON  CHUCTEMBI 2. 1. ITpoBepka IIK-5.2,
Huawei 5 10210 1815 CaMOCTOHTeHLHOE' I/IHHI/IBI/IHyaJIVLHLIX TIK-5.3,
PasBepThIBaHHE CETH C U3y4CHHUE YIeOHOM 3a1aHuit I1K-8.1,
OJTHUM KOMMYTaTOpPOM ¥ HAYYHO 2. YCTHBIH ompoc TIK-8.2,
Huawei JUTEPATypBI. I1K-8.3

3. Paborac

ANIEKTPOHHBIMHU

OnbIHoTEeKaMHU.
HWroro no pazneny 9 18/611 74,85
HWroro 3a cemectp 17 |[34/141 56,35 3a4u€r
HWroro no aucuuninnne 17 |34/141 92,05 3ayer




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. ITouck monoMHUTEILHON HH(POPMALIUK 0 33IaHHON TeMe.

2. CaMoCTOSTENbHOE N3y4YeHUE yUeOHOM 1 HAYIHO JIUTEPATYPHI.

3. Pabora ¢ 311eKTpOHHBIMU OMOINOTEKAMH.

1. TpanguuuroHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH, OPUEHTUPOBAHHBIE HA OpraHU3AINIO
00pa3oBaTeNbHOTO Tpollecca U MPEANOoJIaralonlyl0 MpsAMYyH TPAHCIALMIO 3HAHUM OT
npenoaaBaress K aCHUPaHTYy.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WudopmanmonHas JeKuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTrepuajia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaibHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

JlaGoparopHasi paboTa — opranuzanus yueOHo! paboThl C peaIbHBIMU MaTepPHUAIbHBIMU U
WH()OPMAIMOHHBIMU OOBEKTaMH, HKCIIEPUMEHTaJIbHAs padoTa C aHAJOTOBBIMH MOJICIISIMU
pealbHbIX 00BEKTOB.

2. Texnomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEILHOTO IMpolecca,
KOTOpas MperoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYAIUH JIJIsl CTUMYJIMPOBAHMS aKTUBHOM IMO3HABATEIHLHOM JEATEILHOCTH aCTUPAHTOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHu3allusg 00pa3oBaTENIbHOIO IMpoliecca, KOTopas
MpEeANnoaracT akTHBHOE U HEJIMHEMHOE B3aMMOJIEHCTBHE BCEX YYACTHUKOB, JOCTH)KEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3yabTaTa.

@dopMbl yU4eOHBIX 3aHSATHI C WCIOJB30BAHUEM CICIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHON CBS3M» — JIEKLMS-TIPOBOKALMs (M3JI0’KEHUE MaTepualia ¢ 3apaHee
3arIaHUPOBAHHBIMH OLITMOKAMM ), IEKIHsI-Oece1a, TEKIUs-TUCKYCCHUs, TEKIUA-KOH(EPESHIIHS.

4.  HWubopMallMOHHO-KOMMYHUKAIIUOHHBIE ~ OOpa3oBaTelIbHbIE  TEXHOJOTUU  —
OpraHu3aiys 00pa3oBaTENbHOIO MpoIlecca, OCHOBAHHAS HA MPUMEHEHUU MPOTPAMMHBIX Cpel U
TEXHUYECKUX CPEJICTB pabOTHI CO 3HAHUSMHU B PA3IMUHBIX TTPEAMETHBIX 00JIaCTAX.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. Omudep, B.I'. OcHOBHI ceteil nepenaun NaHHBIX | ydeOHOe mocodue / B.I'. Omudep,
H.A. Omudep. — 2-e u3n. — Mocksa : UHTYUT, 2016. — 219 ¢. — Tekcr : anekTpoHHbIi //
Jlanb : anekTpoHHO-OMOMMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/100346 (nara
obpamienns: 15.03.2020). — Pexxum g0cTyIma: i1 aBTOPHU3. IOJIB30BATENEH.

2. IlpockypsixoB, A.B. Kommbiotepabie cetn. OCHOBBI NMOCTPOSHHSI KOMITBIOTEPHBIX

cereil U TeneKOMMYyHHKanui : ydeoHoe nocodue / A.B. IlpockypsikoB. — PocroB-Ha-/loHy :
I0O®Y, 2018. — 201 c. — ISBN 978-5-9275-2792-2. — Texkct : snextponnsiii // Jlanp :
3IIeKTPOHHO-OnOmmoreunas cuctema. — URL: https://e.lanbook.com/book/125052 (mata

obpamenus: 15.03.2020). — Pexxum goctyma: it aBTOPU3. MOJIb30BATEICH.

0) lomotHuTeIBLHASI TUTEPaTypa:
1. Marsees, M.Jl. Aaqmunuctpuposanue Windows 7. [IpakTuueckoe pyKOBOJICTBO U



CIIpaBOYHUK aJMHUHHCTpatopa : pykoBoactBo [/ M.Jl. MarseeB, P.I'. Tlpokmu. —
Canxr-Ilerepoypr : Hayka n Texnuka, 2013. — 400 c. — ISBN 978-5-94387-916-6. — Tekcr :
anekTponusii /| Jlanp . JJeKTpoHHO-OMOnmoTreuHas  cucrema. —  URL:
https://e.lanbook.com/book/39611 (mara oOpamenms: 15.03.2020). — Pexxum mocryma: s
aBTOPU3. I10JIb30BATEIICH.

2. Kyrysos, O. 1. MHbOKOMMYHUKAIMOHHBIE CHUCTeMBbI U ceTH . ydeOnuk / O. W.
Kyry3os, T. M. Tarapaukosa, B. B. Ilexanosckuii. — Cankt-IlerepOypr : Jlans, 2020. — 244 c.
— ISBN 978-5-8114-4546-2. — Tekcrt : snekrponusbiii // JlaHp : 3JeKTpOHHO-OHOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/136177 (nara oopamenus: 15.03.2020). — Pesxxum
JOCTVYIIA: U aBTOPM3. TI0JIb30BATENIEH.

B) MeTonuyeckue ykazaHusi:

1. Tewraiikun, E. A. Opranuzanuss ceTeBOro aaMuHuctpupoBaHusi. CeTeBbie
OIEPALMOHHBIC CHCTEMBI, CEPBEPBI, CIYKObI U MPOTOKOJIBI. JlabopaTopHbie paboOThI | ydeOHOE
nocooue / E. A. Tenraiikun. — Cankr-IlerepOypr : Jlamp, 2020. — 128 c. — ISBN
978-5-8114-4734-3. — TekcT : 31eKTpOHHBIH // JIaHb © 3JIeKTPOHHO-OMOINOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/136178 (nata obparenus: 15.03.2020). — Pexxum goctyna:
JUTSL aBTOPU3. TTOJIb30BATEIICH.

2. XopyxuukoB, C.O. Anmunuctpupopanue cereit Windows : yue6Hoe mocobue / C.D.
Xopyxuukos, B.B. Ilpeiryn. — Cankr-Ilerepoypr : HUY UTMO, 2012. — 61 c. — Tekcer :
anektpoHubii  // Jlanb : ANEeKTPOHHO-OMOMoTewnas ~ cuctema. —  URL:
https://e.lanbook.com/book/40727 (mara obpamenus: 15.03.2020). — Pexxum mocryma: s
aBTOPU3. I10JIb30BATEIIECH.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammuoe o0ecneyenne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JTUIIEH3UN
MS Windows 7
Professional(ms ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpodHo
Professional
MS Office Visio
Prof 2003 (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Visual Studio
Code cB00OTHO pactpoctpansemoe [10 06eccpovHO
MS Windows
Server(ms J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

IIpogdeccnonasibubie 0a3bl JAHHBIX H HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hazssauue xkypca CchlIKa

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIUIINHBI (MOLYJIfA)

MaTepHaano-TeXHqucxoe o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:



1. JlexunonHas ayautopus ayn. 282. MyabTUMEIUIHbBIE CPEICTBA XPaHEHHUS, IIepeJadu U
npeJcTaBieHust UHGOpMaIuu.

2. Kommebrorepubsie kiaccbl Llentpa wuH(Opmamumonusix texnonoruit ®I'bBOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBI, OObEIUHEHHBIC B JIOKAJIbHBIE CETH C BBIXOJOM B
Internet, ocHallleHHbIE COBPEMEHHBIMU IPOIPAMMHO-METOJNYECKUMHU KOMIUIEKCAMH IS
peleHus 3aa4 B 001acTi HHPOPMATUKHU U BBIYUCIUTEIbHON TEXHUKH.

3. AyIuTOpHUH [T CAMOCTOSITENLHON paboThl: KOMIBIOTEPHBIE KJIACCHI; YNTAILHBIC 3AJIBI
ouommotekn. Bece kimaccet YUT m ACY ¢ mepcoHalIbHBIMH KOMITBIOTEPAMH, BBIXOJAOM B
WMHTepHET M C JOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEeNbHYI0 Cpeay
YHHUBEpPCUTETA.

4. Ayautopwii 7Sl TPYNIOBBIX U WHIUBUAYAIBHBIX KOHCYJIBTAUN, TEKYIIETO0 KOHTPOISI
Y POMEXYTOYHOM aTTecTanuu. Aya. 282 u kinaccet YUT u ACY.

5. [Ilomemenuss [ist caMOCTOATENbHOW pabOThl O0YyYarOIIMXCS, OCHALIECHHBIX
KOMIIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOYEHHS K ceTu «VHTepHEeT» U HalIuduem
JocTynia B 3JIEKTPOHHYI0 HH(QOPMAIlMOHHO-00pa30BaTEeNIbHYIO cpely opranuszanuu. Kiacchbl
YUT u ACY.

6. Ilomemenust s XpaHeHHS W TNPOMUIAKTUYECKOTO OOCITYXHBaHHUA y4eOHOTO
ob6opynoBanus. LlenTp nH(MOpMALIMOHHBIX TEXHOIOTHI — aya. 372.



npuioxenue 1

«y‘le6HO'MeTOI[I/ILICCKOC obecreyeHrne CaMOCTOSITEIbHOM pa6OTI)I O6yLI8,IOH_[I/IXC$[»

TEXHOJIOI'HH KOMMYTALIUU H MAPIIIPYTU3AIIHHU HCIA
ROUTING&SWITCHING

JlabopaTopnasi paGora HacTpoiika cTaTH4eCKHX MAPIIPYTOB U MapUIPyTOB 110
YMOTYaHHIO

Hean o0yyenus

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

(1 HacTpoiika cTaTH4ecKOro MapuipyTa ¢ HCIojib30BaHreM uHTepdeiica u [P-agpeca B kauectse
CJIEAYIOIIEro epexoaa.

[] IIpoBepka pabOThI CTATUYECKOIO MapIIPyTa.

[1 Peanu3zaius B3aMMOCBSI31 MEKIY JIOKQJIIbHOM U BHELIHEW CEThIO € UCIOJIb30BaHUEM
MapuipyTa o yMOJIYaHHUIO.

[1 HacTpoiika pe3epBHOI'O CTAaTHYECKOT0 MaplIpyTa Ha MapIIpyTH3aTOPE.

Tomosorus

Puc. 4.1 Tonosorus 1a00paTopHO pabOTHI AJI CTATUYECKOT0 MapUIpyTa U MapIIpyTa 1o
YMOJTYaHUIO

Cuenapuii

Hpe,I[HOJ'IO)KI/IM, 4TO BBl ABJIACTCCh CCTCBBIM AAMUHUCTPATOPOM KOMIIAHHUH, KOTOpas UMCCT OANH
aIlMI/IHI/ICTpaTI/IBHHﬁ AOMCH, U B ITpeaciiax aIMUHHUCTPATHBHOT'O JOMCHA 6I)IJIO OIpeaAcCICHO
HECKOJIBKO CeTeﬁ, AJI1 KOTOPBIX B HACTOAIICEC BPCMS HE CYIICCTBYCT METOJda MAPIIPYTU3allUU.
[Tockonpky MaciITad ceTu MaJl, BCero HECKOJIbKO CeTeH, CTaTUUeCKUE MapIIPyThl U MapLIPYThI
M0 YMOJIMaHUIO JOJIZKHBI UCITOJIB30BATHLCS IS pCaIn3alliui MCKCETCBOT'O B3aHMOHeﬁCTBHH.
Anpecarusi ceTu A0 KHA MPUMEHSTHCS, KaKk TokazaHo Ha Puc. 4.1.

Ecmu 3alpalimBacTCA MapoJib, U €CJIIN HC YKa3aHO NHOC, nomanyﬁCTa, HCHOJ’IBSyﬁTC napoJb:
huawei

3amaun

Ilar 1 Beino/iHeHHe 0OCHOBHBIX HACTPoOeK cuctemMsbl u IP-agpecon

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 HacTpoOeK.
<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-LoopBackQ]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 noMoIIbI0 KOMaH I PING MPOBEphTE COSAMHEHHE 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 tt|=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 tt|=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=4 ttlI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=5 tt|=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 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 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 moMoIIp10 KOMaH bl ping MPOBEPHTE COCTUHEHHE 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 ttl=255 time=31 ms
Reply from 10.0.23.3: bytes=56 Sequence=2 ttI=255 time=31 ms
Reply from 10.0.23.3: bytes=56 Sequence=3 tt|=255 time=41 ms
Reply from 10.0.23.3: bytes=56 Sequence=4 ttI=255 time=31 ms HUAWEI TECHNOLOGIES
Crp. 54

Reply from 10.0.23.3: bytes=56 Sequence=5 ttI=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 NOAKJIIOYEHUS

C nmoMorIp10 KOMaH bl ping mpoBepbTe coeanHenne mexay R2 u cersimu 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

Ecnu R2 xouet ycraHoBUTH CBA3b ¢ cerMeHTOM ceTu 10.0.3.0, MapipyT, npeaHa3HaAYeHHBIN 115
3TOTO CErMEHTA CETH, TOJDKEH ObITh HACTpoeH Ha R2, a MapmipyThl, IpeAHa3HaYCHHBIE IS
unTepderica R2, nomxHbl ObITH HaCTpoeHBI Ha R3.

ITpenpinymunii pe3yapTaT TeCcTa oka3blBaeT, 4To R2 He MokeT cBsa3biBaThes ¢ 10.0.3.3 u
10.0.13.3.



Beimonaute komanay display ip routing-table mst mpocmoTpa Tabnuiel MapmpyTuzamnuu R2.
Tabnuna MapuipyTu3aii He COJIEP>KUT 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 00 D 127.0.0.1 LoopBack0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBack0

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 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

lar 3 KonpurypupoBanue ctaTH4ecKuX MapmpyToB Ha R2.

CkoHburypupyiite cratnaeckuid MapmpyT ais cereit Haznadenus 10.0.13.0/24 u 10.0.3.0/24, co
CJIEIYIOLUM [IepeX0IoM, ycTaHOBIEeHHbIM Kak [P-anpec 10.0.23.3 nis R3, 3nHauenue
npeanouteHus 60 sBIsIETCS 3HaYCHUEM 10 YMOIYAHHUIO U HE JOJKHO 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

[Tpumeuanue: B komanse ip route-static sHauenue 24 ykas3pIBaeT JUIMHY MAacKH MOJICETH,
KOTOpasi TAKKE MOXKET OBITh BBIPAXKEHA C UCTIOJIb30BaHUEM JCCATUYHOTO 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 Kon¢purypupoBaHnue pe3epBHbIX CTATHYECKHUX MAPLIPYTOB.

Jannsbie, kotropbiMu oOMeHuBatotes R2 n 10.0.13.3 u 10.0.3.3, nepeaarorcst 0 JIMHUU CBSI3H
Mexy R2 u R3. R2 ne moxer cBszarbes ¢ 10.0.13.3 u 10.0.3.3, ecnu kanan mexay R2 u R3
HEHCIIPABEH.

B cootBeTrcTBUU ¢ Tonosorueit R2 moxet oOMennBaThest faHHBIME ¢ R3 uepe3 R1 B ciyuae
c60s coenuneHus Mmexxay R2 u R3. [lnst BKroueHus 3TOH U30BITOYHOCTH MOYKHO HACTPOUTH
pPE3EpBHBIN CTAaTUYECKU MapuIpyT. Pe3epBHbBIEC CTATHUECKHUE MApIIPYThl HE JEHCTBYIOT B
o0bIyHBIX citydasix. Ecnu cBsi3p Mexay R2 u R3 He paboTaer, pe3epBHbIE cTaTUYECKHE
MapuIpyThl UCIIOIB3YIOTCA IS IEpEe1auu JaHHBIX.

V3MeHnTe HACTPOMKU ISl pe3ePBHBIX CTATHUECKUX MAPIIPYTOB, YTOOBI MapIIPYTHI
HCIIOJIb30BAIKNCH TOJIBKO B CiTydae c00si OCHOBHOI'O KaHajia. B aTom nmpumepe npeanodrenue

PE3EPBHOrO CTATUYECKOI'0 MapIIpPyTa YCTAaHOBJIEHO 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.

[TpocMOTpuUTE 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 LoopBack0

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
Tabnuia MapImpyTH3aiK COJEPHKUT JIBa CTATHUECKUX MapIIpyTa, KOTOpPbIe ObUTH HACTPOCHBI
Ha 1rare 3. 3Hauenuem nodst Protocol sieisercs Static, yka3siaroniee Ha CTaTHYSCKUN
Mapipyt. 3HauenueM nois Preference sisnsiercs 60, ykaspiaroniee, 4To Ui MapIipyTa
HCIOJIB3YCTCA MPCANOUYTCHUC 110 YMOJIYaHHUIO.

[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 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

PGByHBTaT BBIIIOJIHCHUS KOMAHABI ITOKA3bIBACT, YTO MAapHIPYT pa60T 4aCT HOPMAJIbHO. KOMaH,Z[y
tracert Tak:xe MOXHO BBIIIOJIHUTD I IIPOCMOTPA 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 IPOBEPAIOT, YTO R2 HanpsiMyto oTnpasiiseT AaHHbIE B R3.
Ilar 6 IlpoBepka pe3epBHBIX CTATHYECKUX MAPILIPYTOB.

Otxmrounte Mapmpyt K 10.0.23.3 gepes GigabitEthernet0/0/2 na R2 u nabGmonaiite 3a
U3MeHeHusMHU B Tabmunax [P-mapmpyruzanum.

[R2]interface GigabitEthernet0/0/2

[R2-GigabitEthernet0/0/2]shutdown

[R2-GigabitEthernet0/0/2]quit

CpaBHI/ITe Ta6J’II/II_[bI MapaipyTu3ainuu € MMpeaAblAyIINMHN Ta6J’II/ILIaMI/I MapaipyToB 4O TOr'O, Kak
Gigabit Ethernet 0/0/2 ObLT OTKITIOYCH.

<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 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

Crnenyromme nepexoasl ¥ NPEAIOYTEHHS IBYX MaplIPyTOB, KaK IIOKa3aHO B NPEAbIAYIIEH
Tabiuie MapupyTHu3anuu a1 R2, n3MeHUuCh.

ITposepswTe cBs13b Mexny R2 n agpecamu Haznauenus 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 ttl=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 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 = 2/2/3 ms

Cetb He OTKIIIOUAETCS, Koraa cBsi3b Mexay R2 u R3 orkimrouena.

Komanny tracert takye MOHO BBIIIOJHUTD JI IPOCMOTPA MapuIpyTa, o KOTOPOMY
nepeaar0TCa 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

PGSYJ'II)TaT BBITTOJTHCHHA KOMAaHAbI ITIOKA3bIBACT, YTO JAaHHBIC, OTIIPABJICHHLIC R2, JOCTUTaK0T R3
yepe3 cet 10.0.12.0 u 10.0.13.0, nonknroueHHsie k R1.

IIar 7 Ucnoan30Banue MapmpyToB [0 YMOJYAHUIO IJISI pea/iu3aliuiu CETEBOro
CoOeANHCHUS.

Bxurounrte unTepdeiic, KOTopbiit ObLT OTKIIIOUEH Ha mmare 6 Ha R2.

[R2]interface GigabitEthernet 0/0/2

[R2-GigabitEthernet0/0/2]undo shutdown

[TpoBepsTe moaxrouenue 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 TOCTUTHYT, HOTOMY YTO MapuIpyT, npeanazHadeHHsli 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 LoopBack0

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 00 D 127.0.0.1 InLoopBackO

MapuipyT o yMOJI4aHHIO MOXKET ObITh HacTpoeH Ha R1 ais 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 3aBepiieHnss HACTPOKKHU NpoBepbTe CBA3b MexaAy 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 tt|=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 1o yMOI4aHuUIo nepecbulaet Tpaduk, npeanasHadeHubii 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 Kon¢purypupoBanue pe3epBHbIX MAPLWIPYTOB M0 YMOJTYAHHIO.

B ciiyuae c60s coenunenus mexxay R1 u R3 MokHO nCHoIb30BaTh pe3epBHBIN MapLIpyT 10
ymomdanuto Juist cBsizu ¢ 10.0.23.3 u 10.0.3.3 uepes cets 10.0.12.0.

OIIHaKO R1 HaIlpsaMyrO HC MOAKJIIFOYCH K 9TUM CCTAM, U IIOSTOMY JJIA obecrneyeHus MapaipyrTa
MEPECHUIKH JTOJIKEH ObITh HACTPOEH Pe3epPBHBIN MapIIpyT (B 000MX HANpPaBIEHUSX).
[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 0 0 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
Otxmounte Gigabit Ethernet 0/0/0 na R1 u otkimrounte unrepdeiic Gigabit Ethernet 0/0/0 na R3
JUTSI IMHATAIUU cOO0sl KaHaa, a 3aTeM nmpocMoTpute MapmpyTtel R1. CpaBHUTE TeKyIIme
MapIIpyThl ¢ Mapiapyramu 10 oTkmoueHust 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 LoopBackO0

10.0.1.255/32 Direct 0 0 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 Tabnuieit MapipyTtusanuu 3Hadenue 80 B crondue 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 nocturator R3 (10.0.23.3) yepes cnenyromuii nepexon 10.0.12.2 u3z R2.



MIPUIIOKEHUE 2

«OHGHOLIHBIG cpe€acTBa aJisd IMPOBEACHUA HpOMCH(YTOHHOﬁ arrecragumn

TEXHOJIOI'HH KOMMYTALIUU H MAPIIIPYTU3AIIHHU HCIA
ROUTING&SWITCHING

Kon
WHIUKAToOpa

NHauKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLieHOUYHBIE CpeICTBA

[K-5 CriocoOHOCTH K (hopMaTu3aIiui ¥ aITOPUTMU3ALUHI IOCTABIEHHBIX 33/1a4, K HATMCAHUIO TIPOTPAMMHOTO

Koaa € UCII0JIb30BAHUEM A3BIKOB IIPOIrpaMMUPOBAHUSA, OIPCACIICHUA U MAHUITYJIMPOBAHUA JaHHBIMHA U

0(OPMIICHHIO TPOTPAMMHOTO KOJ[a B COOTBETCTBUU YCTAaHOBIICHHBIMU TPEOOBAHUSIMH

Kon

Cooepoicanue
uHouxamopa

Teopemuueckue 6onpocwyl, mecmol, RPAKmuyecKue 3a0anus, 3a0ayu
U3 npoeccuoHanbHoOU 0061ACMU, KOMNIEKCHbLE 3A0AHUS, 8 MOM
yucie 3a0anusi Ha Kypcogvle npoekmol (pabomol) uiu uHsle
Mamepuaivl, OYeHUBAOWUE UHOUKAMOP OOCTUICEHUSL
KOMnemeHyuu

[1K-5.1

O11eHUBAET KA4ECTBO
MaTeMaTHIECCKOH MOJICIH
pu popMaau3auu
3a/1a4u NPEeIMETHON
obmactu

[lepeueHp TEOpETUUECKUX BOIIPOCOB

[TpunHnuns! paboTsl 1 KoH(pUrypupoBanue npotokoinoB HDLC u
PPP

[Tpununs! paboTs! 1 KoHGUrypupoBanue PPPOE
IIpeodpaszoBanue cereBoix agpecoB (NAT)

HpaKTI/I‘leCKI/IC 3aaHus

0 [TakeT KaKoro THIA JOJKEH OBITH OTIPABJICH B OTBET HA
naket Configure-Request asst ycnenrHoro ycraHOBICHHUS
KaHaJIBHOTO ypoBHs PPP?

O Kakoit mpoTokoi UCIIONIB3yeTCs 1Sl COTIacOBaHMS
IP-anpecos? Ha xakoM 3Tare BBIIOJIHSAETCS COTrJIaCOBaHHE
IP-anpecos?

O [Moyemy HE0OX0MMO yMeHbIIUTH pazmMep MTU/MRU
naketoB PPPOE He nomxken npessimath 1492 Gaiita?

[1K-5.2

OrneHNBAET KaYeCTBO
pa3pabOTaHHBIX
QJIITOPUTMOB JJIsI
MOCJIETYOIIETO
KOJIUPOBaHUS

[lepeueHb TeOpeTUUECKUX BOIIPOCOB

Cncku koHTpoOIst noctyna (ACL)

3ammra nanHbX ¢ IPSec VPN

YHUBepcalibHasi MHKAIICYJISIMS IPU MapLIpyTU3ALUU

[pocroii mpotokon ynpasieHus cetbio (SNMP)

Beenenue B cetu IPV6

Texnonoruu maprpyruzaun 1Pv6

Yenyru npunoxxenuit IPv6 DHCPv6

[IpakTuyeckue 3agaHus

0 Jlnst wero ucnonb3yercs komanaa dialer bundle mpu
ycTaHoBiIeHUH coenunenus PPPOE?

[ Kaxkoit meTon npeoOpa3oBaHus TO3BOIHT MOIYYUTh JOCTYIT
K cepBepy B 30He DMZ kak 13 BHEIIHEH, Tak U BHYTPEHHEH ceTei?
0 Kaxosa ¢pynkmus PAT?

I1K-5.3

OrneHuBaeT BEIOOP
MIPOrPAMMHBIX CPEICTB
JUTS TIPOTPaMMHUPOBAHUS H

[TepeueHb TEOPETHUECKUX BOIIPOCOB
3amura maasbeix ¢ IPSec VPN




Kon
AHAUKATOPa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpesICTBA

MaHHUIYTAPOBAHUS
JTAHHBIMU B COOTBETCTBUH
YCTaHOBJICHHBIMU
TpeOOBaHUSIMU

[IpakTrueckue 3axaHus

1. O Ha 0a3ze xakux arpu0yTOB pacuIMpEeHHBIN CIIUCOK
KOHTPOJIS 10CTYIa MOXET (PUIbTPOBATh TpapuK?

U Kakwue nericTBUS NpeAnpUHUMAIOTCS ITpU 00HAPY)KEHUH
coBmajicHus ycioBus ¢ mpasuiiom ACL?

0 Yro u3 cebst npencrasisier SA (Security Association)?

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

MH(POKOMMYHUKAIIMOHHON CHCTEMBI, YIIPABICHHIO O€30MMaCHOCTHIO CETEBBIX YCTPOMCTB U MPOTPAMMHOTO

o0ecreueHHsI, TUarHOCTUKE OTKA30B M OIMHOOK CETEBBIX YCTPOMCTB U IPOTPaMMHOT0 00eCIIeUeHUs], KOHTPOJIEO
POM3BOIUTEILHOCTH CETEBOU HHPPACTPYKTYPhl HHPOKOMMYHHKAIIMOHHON CHCTEMBI, POBEICHUIO
perJIaMEHTHBIX PadOT Ha CETEBBIX YCTPONCTBAX M MPOrPAMMHOM 00ECIIEYeHUH HH()OKOMMYHHKAIIMOHHOMN
cucTeMsl s obecneyenns paborel Web-npuioskeHui

Kon Cooeporcanue Teopernueckue BOMPOCHI, TECTHI, IPAKTUICCKUE 3aJaHHsI, 3a/1a41 U3
uHOuUKamopa npodeCCHOHATFHON 00JIACTH, KOMIUICKCHBIE 33/IaHUS, B TOM YHCJIE
3aJlaHus Ha KypCOBbI€ IPOEKTHI (pabOThl) UM UHbIE MaTEpHAIIbI,
OLICHUBAIOIINE HHIUKATOP JOCTIKEHHUS KOMIETCHIUH
[1K-8.1 OmpenensieT KayecTBO [lepedyeHb TEOPETUUECKUX BOIIPOCOB
HACTPOWKH K KOHTPOJIA YHuBepcanbHas HHKAICYJSIIUA IPU MapIIpyTU3aluu
PabOTHI CETEBBIX I[Tpoctoii npotokon ynpasieHus cetbio (SNMP)
HIIEMEHTOB
MH(POKOMMYHUKALNOHHOH | [TpakTiyecKue 3aaHus
CHCTCMBI 0 Ka kue Tpu 1elcTBUS MOTYT OBITH IPUMEHEHBI K
¢unpTpoBaHHOMY Tpaduky IPSec?
0 Kaxoe ocHoBHOe npeanasznauenue GRE?
0 B dem paznuna mexay napamerpamu Internet Address u
Tunnel source B komanze display interface tunnel?
[1K-8.2 OneHuBaeT KauyecTBO IIepedyeHb TEOPETUYECKHUX BOIIPOCOB
YHOpaBJICHHA Bsenenue B cetu IPv6
0€30I1aCHOCTBHIO CETEBBIX TIpakTHYeCcKHe 3a1aHNs
YCTPOHCTB 1 9. O Kaxkas Bepcus(n) SNMP Bxirodena(br) mo
MIPOTPaAaMMHOTO YMOTTHAHTIO?
obecreueHns, O Kakoif HoMep MopTa Ha3HAYEHHS UCTIOJIb3YETCS AaTEHTOM JIs
AMATHOCTUKA OTKA30B U | pepenauy trap-cooOIeHKil Ha CTAHIIUIO YIPABIEHUS CETHIO?
OLIMOOK CETeBBIX 0 Kaxoe HanMeHbIIee BO3MOXKHOE CkaToe 3HaueHue IPV6
YCTPOHCTB BO3MOYKHO JUISl apeca
2001:0DB8:0000:0000:0000:0000:032A:2D70?Ha3HaueHHS,
KOTOPOMY OH He INpeJiHa3HaueH?
[IK-8.3 Ompenenser [lepedyeHb TEOPETUIECKUX BOIIPOCOB
HE00XO0AUMOCTh
Texnonoruu mapupyruzamuu 1Pv6
IPOBEICHHUS

periaMeHTHBIX paboT Ha
CETEBBIX YCTPOMCTBAX U
MIPOrPaMMHOM
obecrieyeHun
MH(POKOMMYHUKAITUOHHON
CHCTEMBI C

Yenyru npunoxenuit IPv6 DHCPV6

[IpakTrueckue 3agaHus

17. O Kakum 00pa3oM KOHEYHAsk CTAHLIUS MOXKET
CaMOCTOSTEIILHO TeHepupoBaTh aapec IPv6?

O Kakoii Homep nopra ucnonb3yercs RIPNg mis
MIPOCTYIINBaHUS OOBSIBICHUS MapIIPyTOB?




Kon M HIUKaTOp AOCTUKEHUS
OLeHOUYHBIE CpesICTBA
WH/IMKATOpa [KOMIIETCHIINH

Web-bynthatqcjv 0 YTo MCIIOIB3YETCS IS YHUKAIBHOM UACHTU(DHKAIIMH
Ka)KJIOTO COCEIIHEro y3JIa, Ha KOTopoM 3amyiieH nporecc OSPFv3?
0 Kaxkue popmater DUID B HacTosiiiee Bpems
noanepxuBarotcs B VRP?

0 Ecmu 6utet M 1 O 00bsaBacHus Mapiipytuzaropa (RA)
YCTaHOBJIEHHI B 1, Kakoe AeCTBUE IPENIIPUHUMAET KIUEHT?

npuioxenue 1

«Y4ebHO-METOINYECKOe 00ECIIeUeHNEe CAMOCTOSTEIbHOM PabOThl 00YUArOIIUXCSI»

TEXHOJIOTHHU KOMMYTAIIHU H MAPIIIPYTHUH3AIIHHU HCIA
ROUTING&SWITCHING

JlaboparopHasi padora HacTpoiika cTaTH4eCKMX MapUIPyTOB ¥ MapILIPYTOB 110
YMOJIYAHUIO

Heau o0yuyenust

B pesynbrare 3TOro pasjaena Bbl 10DKHBI PEIIUTH CICTYIONINE 3aa4H:

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

[] IIpoBepka pabOTHI CTATUYECKOTO MapIIPyTa.

[ Peanu3anus B3aMMOCBSA3U MEXK1Y JOKaJIbHOW U BHEIIHEW CEThIO C HCIIOJIb30BAHUEM
MapuipyTa o yMoJYaHUIO.

[ Hactpoiika pe3epBHOIO CTATUYECKOTO MapIIpyTa Ha MapIIpyTU3aTope.

Tonosorust

Puc. 4.1 Tononorus naGopatopHoil paboThI Ul CTATUYECKOT0 MapIIpyTa U MapuipyTa 1o
YMOJTYaHHUIO

Cuenapuii

HpeI[HOJ'IO)KI/IM, 4TO BBl ABJIACTECH CETCBBIM AAMHUHUCTPATOPOM KOMITAHHUH, KOTOpasd UMCET OANH
aI[MI/IHI/ICTpaTI/IBHBII\/'I AOMCH, U B IIpeACiIax aIMUHHUCTPATUBHOTO JOMCHA OBLIO OIIPEACIICHO
HECKOJIBKO CETEeH, I KOTOPBIX B HACTOSIIEE BPEMSI HE CYLIECTBYET METO/1a MApPIIPYTU3ALMH.
HOCKOJ’ILKy Macirad ceTu MaJl, BCETrO HECKOJIBKO ceTeﬁ, CTATUYCCKUC MapHIPYThI U MAapIIPYThI
M0 YMOJTHaHUIO JOJI?KHBI UCITOJIB30BATLCS JJIA p€ain3allii MCKCETCBOT'O B331/IMO}161710TBI/I$[.
AIIpCCEU_II/IH CCTU NOJIKHA IMPUMCHATHCSA, KaK ITOKA3aHO Ha Puc. 4.1.

Ecnu 3anmpammBaeTcst napoip, U €CJIM HE YKa3aHO MHOE, MTOKAITYICTa, HCTIOJIb3YHTE MAapOJIb:
huawei

3anaum

IIlar 1 BeinosiHeHne 0CHOBHBIX HacTpPoek cucrtembl U IP-agpecos

Hacrpoiite nmena ycrpoiicts u IP-anpeca nia R1, R2 n 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 noMoIIb0 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 ttl=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
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

lar 2 [IpoBepka NoaAK/JIIOYEHUSI

C nmomol1p0 KOMaHbl ping mpoBepbTe coequHenne 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

Ecnu R2 xouer ycraHOBUTH CBsi3b ¢ cerMeHToM cetd 10.0.3.0, MapuipyT, npeqHa3HauYeHHbIN 1715
3TOr0 CErMEHTa CETH, TOJKEH ObITh HacTpoeH Ha R2, a MapuipyThl, npeaHa3HAYeHHbIE [T
uHTepdeiica R2, nomkHbl ObITH HACTPOEHHI Ha R3.

[Ipenpiaymuii 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 Tabnuiel Mmapiipytusanuu R2.
Tabnua MapmpyTH3aIiHi HE COACPIKUT MAPIIPYTOB IBYX 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 KonpurypupoBanne craTH4eCKUX MApLIPYTOB HAa R2.

CkoHburypupyiite cratnueckuid Mapmpyt ais cereit HazHadenus 10.0.13.0/24 u 10.0.3.0/24, co
CJICYIOIIMM TIePEX0JIoM, ycTaHOBIeHHBIM Kak [P-aapec 10.0.23.3 ms R3, 3nauenue
npeanoureHus 60 sBIseTcs 3HaUeHUEM 110 YMOITYAHHIO U HE TOJKHO ObITh YCTAaHOBJICHO.
[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,
KOTOPask TaKXKe MOXKET OBITh BBIPAYKEHA C MCIIOJIb30BAaHUEM JECATUYHOrO 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 Kon¢purypnpoBanune pe3epBHbIX CTATHYECKHUX MAPIIPYTOB.

Hannbie, kotopeiMu ooOMenuBaroTest R2 1 10.0.13.3 u 10.0.3.3, nepenarorcst o JUHUU CBS3H
mexny R2 u R3. R2 ne moxer cBsizarbed ¢ 10.0.13.3 u 10.0.3.3, ecniu kanan mexay R2 u R3
HEHCIIPABEH.




B cootBercTBHU ¢ TOTONOTHEH R2 MOXeT oOMeHmBaThest TaHHBIMU ¢ R3 uepe3 R1 B cimyuae
c60s1 coequuenus Mexxay R2 u R3. [[ns BkitodeHHs 3TOH M30BITOYHOCTH MOYKHO HACTPOUTH
pEe3epBHBIN CTATUYECKUNA MapLIpyT. Pe3epBHbIe cCTaTHYECKHE MAapIIPYThI HE IEUCTBYIOT B
00b1YHBIX city4asx. Eciu cBs3p Mexay R2 u R3 He paboraet, pe3epBHBIC cTaTHUECKHE
MapIIPyThl UCIIOJB3YIOTCA I IIEpEeaaun JaHHbBIX.

W3meHunTe HACTPOWKH JIJIsl PE3EPBHBIX CTATUYECKUX MapIIPYTOB, YTOOBI MapIIPYThI
HCIIOJIb30BAJIMCh TOJIBKO B Cilydae cO0si OCHOBHOI'O KaHajla. B 3Tom npumepe npeanodrenue
PE3EPBHOIO CTATUYECKOT0 MapIIpyTa YCTAHOBJICHO paBHBIM 80.

[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 S IIpoBepka cTaTHYeCKUX MAPLIPYTOB.

HpOCMOTpI/IT € TCKYILLYIO KOH(l)I/Il" ypaluro CTaTUYCCKOro MapuipyTa B Ta6n1/1ue MapaipyTru3anuun
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 0 0 D 127.0.0.1 LoopBackO0

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 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

Tabnauna MapupyTU3aii COACPKUT 1Ba CTATUUECKUX MAPIIPYTa, KOTOPbIE OBLIIM HACTPOEHBI
Ha mare 3. 3HaueHueM noJisi Protocol sieisiercs Static, ykaspiBatroriee Ha CTaTHYSCKHIA
mapipyt. 3HaueHuem noiist Preference sisnsiercs 60, ykaspiBaroliee, 4To JUisi MapIipyTa
HCIOJIB3YCTCA MPEAIIOUTCHUC 110 YMOJIYaHHIO.

[IpoBepbTe ceTeBoe coequHEHNE, YTOOBI YOeTUTHCS, uTO MapmpyT Mexay 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 ttlI=255 time=34 ms

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

Reply from 10.0.13.3: bytes=56 Sequence=3 ttI=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 ttlI=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 ttl=255 time=41 ms

Reply from 10.0.3.3: bytes=56 Sequence=2 ttI=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 ttI=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

PesynbTar BeIOSHEHUS KOMaH bl IOKA3bIBAET, UTO MapIIPyT paboTaeT HopMaibHO. Komanny
tracert Tak:xe MO>XKHO BBIIIOJIHUTD AJIL IpOCMOTpa Mapuipyra, 1o KOTOpomMy IepeaaroTcAa
JTaHHBIC.

<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

110.0.23.3 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

BBIXO,I[HLIG JAaHHBIC KOMAaHbI ITPOBCPAIOT, UTO R2 HAIPAMYIO OTIIPABJISICT JaHHBIC B R3.
Ilar 6 IIpoBepka pe3epBHBIX CTATHYECKMX MAapLIPYTOB.

Otxmounte Mapupyt K 10.0.23.3 uepe3 GigabitEthernet0/0/2 na R2 u naGmonaiite 3a
M3MEHeHussMHU B Tabnunax [P-mapmpyruzanuu.

[R2]interface GigabitEthernet0/0/2

[R2-GigabitEthernet0/0/2]shutdown

[R2-GigabitEthernet0/0/2]quit

CpaBHuTe TaOIMIBI MAPUIPYTU3ALUU C MPEABIAYITUMH Ta0IUIIaMUA MapLIPyTOB JI0 TOTO, KaK
Gigabit Ethernet 0/0/2 6b11 OTKIIIOUEH.

<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 LoopBack0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBack0

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 InLoopBackO

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

Crenyroniye nepexoabl U MPeAnoYTEeHUs IBYX MapIIPyTOB, KaK MOKa3aHO B MPEAbIIYIIEH
tabuie MapupyTuzanuu Uit R2, n3sMeHnmcs.

IIpoBeprTe cBsA3b Mexkay R2 u anpecamu HazHauenus 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 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 tt|=255 time=3 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 tt|=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 = 2/2/3 ms

Cetb HE OTKIIIOUAETCA, Koraa CBsi3h Mex1y R2 u R3 orkmirouena.
Komanay tracert taksxe MOKHO BBIIIOJIHUTB AJI IPOCMOTpa MAapUIpyTa, IO KOTOPOMY
Nnepeaar0TCA 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

P C3YyJIbTAT BBINTOJHCHUA KOMAaH/bI ITOKAa3bIBACT, UTO JAHHBIC, OTIIPABJIICHHBIC R2, JOCTUT'ar0T R3
yepes cetr 10.0.12.0 m 10.0.13.0, nogkimroueHusie k R1.

Ilar 7 Ucnosib30BaHue MAPLIPYTOB 110 YMOJYAaHUIO ISl PeaJIH3aliH CeTeBOro
CoeaJUHCHUA.

Bxuttounte untepdeiic, KoTopslii ObUT OTKIIIOYEH Ha mare 6 Ha R2.
[R2]interface GigabitEthernet 0/0/2
[R2-GigabitEthernet0/0/2]undo shutdown

[TpoBeppTe moakmouenue 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, TOTOMY YTO MapuIpyT, npeaHasHadeHabid st 10.0.23.3, He
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 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

MapmpyT 10 YMOJIYaHHUIO MOKET OBITH HaCTpOCH Ha R1 1A pealin3alilii CETCBOI'O
MOAKITIOUEHUs yepe3 crenyrouii nepexox 10.0.13.3.

[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.13.3

[Tocne 3aBepiieHns HaCTPOIKK poBepbTe cBsI3b Mexy 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 ttI=255 time=3 ms

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

Reply from 10.0.23.3: bytes=56 Sequence=5 ttI=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 yMoJI4aHHUIO NiepechliaeT Tpapuk, npeanaznaueHusiid aus 10.0.23.3, Ha
caenyrommi nepexon 10.0.13.3 va R3. R3 nanpsamyro noakimtodeH k cetu 10.0.23.0.
IIar 8 KonpurypnpoBanmne pe3epBHbIX MAPWIPYTOB 110 YMOJIYAHHUIO.

B ciyuae c6ost coenunenus Mexay R1 u R3 MoxHO Hcnonb30BaTh pe3epBHBIA MapuIpyT MO
ymomdanuto uist cBsi3u ¢ 10.0.23.3 u 10.0.3.3 uepes cers 10.0.12.0.

Opnaxo R1 HanpsiMyro HE MOJKITIOYEH K 3TUM CETSIM, U TO3TOMY AJis 00ecredeHHsl MapIipyTa
NEePECHUIKH JIOJKEH ObITh HACTPOEH Pe3epBHBIN MapIIPYT (B 000MX HANPABICHHSIX ).
[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 MAPLIPYTOB M0 YMOJTYAHHUIO.

[TpocmoTpuTe MapuipyTsl R1, koraa cBsas3bp Mexay 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 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
Otxmounte Gigabit Ethernet 0/0/0 na R1 u otkimounte unrepdeiic Gigabit Ethernet 0/0/0 na R3
JUTsL UMUATaUuU cOos KaHaua, a 3aTeM npocMoTpute MapupyTtel R1. CpaBHUTE TeKyIiue
MapIIpyThl ¢ Mapupyramu 1o otkirouenus 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 0 0 D 127.0.0.1 LoopBack0

10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBack0

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 00 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 00 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

B cooTtBercTBUU ¢ npeablaylIel Tabnunel mapupytu3anuu 3nadenne 80 B ctondue Preference
(ITpennmouTenue) ykasblBaeT, 4To pe3epBHbIA MapmpyT o ymoauanuio 0.0.0.0 akTuBHO
nepechiiaeT Tpaduk K creayromnemy nepexony 10.0.23.3.
[IpoBepbTe ceTeBoe noakioueHue 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

ITakets! IP nocturaror R3 (10.0.23.3) yepe3 cnenyromuii nepexon 10.0.12.2 u3z R2.



MIPUIIOXKEHHUE 2

«OHGHOLIHBIG cpe€acTBa aJisd IMPOBEACHUA HpOMCH(YTOHHOﬁ arrecragumn

TEXHOJIOI'HH KOMMYTALIUU H MAPIIIPYTU3AIIHHU HCIA
ROUTING&SWITCHING

Kon
WHIUKAToOpa

NHauKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLieHOUYHBIE CpeICTBA

[K-5 CriocoOHOCTH K (hopMaTu3aIiui ¥ aITOPUTMU3ALUHI IOCTABIEHHBIX 33/1a4, K HATMCAHUIO TIPOTPAMMHOTO

Koaa € UCII0JIb30BAHUEM A3BIKOB IIPOIrpaMMUPOBAHUSA, OIPCACIICHUA U MAHUITYJIMPOBAHUA JaHHBIMHA U

0(OPMIICHHIO TPOTPAMMHOTO KOJ[a B COOTBETCTBUU YCTAaHOBIICHHBIMU TPEOOBAHUSIMH

Kon

Cooepoicanue
uHouxamopa

Teopemuueckue 6onpocwyl, mecmol, NPAKmuyecKue 3a0anus, 3a0auu
U3 npoeccuoHanbHoOU 0061ACMU, KOMNIEKCHbLE 3A0AHUS, 8 MOM
yucie 3a0anusi Ha Kypcogvle npoekmul (pabomul) uiu uHble
Mamepuaivl, OYeHUBAOWUE UHOUKAMOP OOCTUICEHUSL
KOMnemeHyuu

[1K-5.1

O11eHUBAET KA4ECTBO
MaTeMaTHIECCKOH MOJICIH
pu popMaau3auu
3a/1a4u NPEeIMETHON
obmactu

[lepeueHp TEOpETUUECKUX BOIIPOCOB

[TpunHnuns! paboTsl 1 KoH(pUrypupoBanue npotokoinoB HDLC u
PPP

[Tpununs! paboTs! 1 KoHGUrypupoBanue PPPOE
IIpeodpaszoBanue cereBoix agpecoB (NAT)

HpaKTI/I‘leCKI/IC 3aaHus

0 [TakeT KaKoro THIA JOJKEH OBITH OTIPABJICH B OTBET HA
naket Configure-Request asst ycnenrHoro ycraHOBICHHUS
KaHaJIBHOTO ypoBHs PPP?

O Kakoit mpoTokoi UCIIONIB3yeTCs 1Sl COTIacOBaHMS
IP-anpecos? Ha xakoM 3Tare BBIIOJIHSAETCS COTrJIaCOBaHHE
IP-anpecos?

O [Moyemy HE0OX0MMO yMeHbIIUTH pazmMep MTU/MRU
naketoB PPPOE He nomxken npessimath 1492 Gaiita?

[1K-5.2

OrneHNBAET KaYeCTBO
pa3pabOTaHHBIX
QJIITOPUTMOB JJIsI
MOCJIETYOIIETO
KOJIUPOBaHUS

[lepeueHb TeOpeTUUECKUX BOIIPOCOB

Cncku koHTpoOIst noctyna (ACL)

3ammra nanHbX ¢ IPSec VPN

YHUBepcalibHasi MHKAIICYJISIMS IPU MapLIpyTU3ALUU

[pocroii mpotokon ynpasieHus cetbio (SNMP)

Beenenue B cetu IPV6

Texnonoruu maprpyruzaun 1Pv6

Yenyru npunoxxenuit IPv6 DHCPv6

[IpakTuyeckue 3agaHus

0 Jlnst wero ucnonb3yercs komanaa dialer bundle mpu
ycTaHoBiIeHUH coenunenus PPPOE?

[ Kaxkoit meTon npeoOpa3oBaHus TO3BOIHT MOIYYUTh JOCTYIT
K cepBepy B 30He DMZ kak 13 BHEIIHEH, Tak U BHYTPEHHEH ceTei?
0 Kaxosa ¢pynkmus PAT?

I1K-5.3

OrneHuBaeT BEIOOP
MIPOrPAMMHBIX CPEICTB
JUTS TIPOTPaMMHUPOBAHUS H

[TepeueHb TEOPETHUECKUX BOIIPOCOB
3amura maasbeix ¢ IPSec VPN




Kon
AHAUKATOPa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpesICTBA

MaHHUIYTAPOBAHUS
JTAHHBIMU B COOTBETCTBUH
YCTaHOBJICHHBIMU
TpeOOBaHUSIMU

[IpakTrueckue 3axaHus

1. O Ha 0a3ze xakux arpu0yTOB pacuIMpEeHHBIN CIIUCOK
KOHTPOJIS 10CTYIa MOXET (PUIbTPOBATh TpapuK?

U Kakwue nericTBUS NpeAnpUHUMAIOTCS ITpU 00HAPY)KEHUH
coBmajicHus ycioBus ¢ mpasuiiom ACL?

0 Yro u3 cebst npencrasisier SA (Security Association)?

[TK-8 O6namaer cnocOOHOCTBIO K HACTPOHKE U KOHTPOIIIO PAOOTHI CETEBBIX JIEMEHTOB

MH(POKOMMYHUKAIIMOHHON CHCTEMBI, YIIPABICHHIO O€30MMaCHOCTHIO CETEBBIX YCTPOMCTB U MPOTPAMMHOTO

o0ecreueHHsI, TUarHOCTUKE OTKA30B M OIMHOOK CETEBBIX YCTPOMCTB U IPOTPaMMHOT0 00eCIIeUeHUs], KOHTPOJIEO
POM3BOIUTEILHOCTH CETEBOU HHPPACTPYKTYPhl HHPOKOMMYHHKAIIMOHHON CHCTEMBI, POBEICHUIO
perJIaMEHTHBIX PadOT Ha CETEBBIX YCTPONCTBAX M MPOrPAMMHOM 00ECIIEYeHUH HH()OKOMMYHHKAIIMOHHOMN
cucTeMsl s obecneyenns paborel Web-npuioskeHui

Kon Cooeporcanue Teoperuyueckue BOPOCHI, TECTHI, IPAKTUIECKHE 3a1aHUS, 33/1a49H 13
uHOuUKamopa npodeCCHOHATFHON 00JIACTH, KOMIUICKCHBIE 33/IaHUS, B TOM YHCJIE
3aJlaHus Ha KypCOBbI€ IPOEKTHI (pabOThl) UM UHbIE MaTEpHAIIbI,
OLICHUBAIOIINE HHIUKATOP JOCTIKEHHUS KOMIETCHIUH
[1K-8.1 OmpenensieT KayecTBO [lepedyeHb TEOPETUUECKUX BOIIPOCOB
HACTPOWKH K KOHTPOJIA YHuBepcanbHas HHKAINCYJISALMS IPU MAPLIIPYTU3ALUN
PabOTHI CETEBBIX I[Tpoctoii npotokon ynpasieHus cetbio (SNMP)
HIIEMEHTOB
MH(POKOMMYHUKALNOHHOH | [TpakTiyecKue 3aaHus
CHCTCMBI 0 Ka kue Tpu 1elcTBUS MOTYT OBITH IPUMEHEHBI K
¢unpTpoBaHHOMY Tpaduky IPSec?
0 Kaxoe ocHoBHOe npeanasznauenue GRE?
0 B dem paznuna mexay napamerpamu Internet Address u
Tunnel source B komanze display interface tunnel?
[1K-8.2 OneHuBaeT KauyecTBO IIepedyeHb TEOPETUYECKHUX BOIIPOCOB
YHOpaBJICHHA Bsenenue B cetu IPv6
0€30I1aCHOCTBHIO CETEBBIX TIpakTHYeCcKHe 3a1aHNs
YCTPOHCTB 1 9. O Kaxkas Bepcus(n) SNMP Bxirodena(br) mo
MIPOTPaAaMMHOTO YMOTTHAHTIO?
obecreueHns, O Kakoif HoMep MopTa Ha3HAYEHHS UCTIOJIb3YETCS AaTEHTOM JIs
AMATHOCTURA OTKA30B U | pepenauy trap-cooOIeHHil Ha CTAHIIUIO YIIPABIEHHS CEThIO?
OLIMOOK CETeBBIX 0 Kaxoe HanMeHbIIee BO3MOXKHOE CkaToe 3HaueHue IPV6
YCTPOHCTB BO3MOYKHO JUISl apeca
2001:0DB8:0000:0000:0000:0000:032A:2D70?Ha3HaueHHS,
KOTOPOMY OH He INpeJiHa3HaueH?
[IK-8.3 Ompenenser [lepedyeHb TEOPETUIECKUX BOIIPOCOB
HE00XO0AUMOCTh
Texnonoruu mapupyruzamuu 1Pv6
IPOBEICHHUS

periaMeHTHBIX paboT Ha
CETEBBIX YCTPOMCTBAX U
MIPOrPaMMHOM
obecrieyeHun
MH(POKOMMYHUKAITUOHHON
CHCTEMBI C

Yenyru npunoxenuit IPv6 DHCPV6

[IpakTrueckue 3agaHus

17. O Kakum 00pa3oM KOHEYHAsk CTAHLIUS MOXKET
CaMOCTOSTEIILHO TeHepupoBaTh aapec IPv6?

O Kakoii Homep nopra ucnonb3yercs RIPNg mis
MIPOCTYIINBaHUS OOBSIBICHUS MapIIPyTOB?




Kon M HIUKaTOp AOCTUKEHUS
OLeHOUYHBIE CpesICTBA
WH/IMKATOpa [KOMIIETCHIINH

Web-bynthatqcjv 0 YTo MCIIOIB3YETCS IS YHUKAIBHOM UACHTU(DHKAIIMH
Ka)KJIOTO COCEIIHEro y3JI1a, Ha KOTopoM 3amyiieH nporecc OSPFv3?

0 Kaxkue popmater DUID B HacTosiiiee Bpems

noanepxuBarotcs B VRP?
0 Eciu 6utet M 1 O 00bsBiacHus Mapiipytuzaropa (RA)

YCTaHOBJIEHHI B 1, Kakoe AeCTBUE IPENIIPUHUMAET KIUEHT?




