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TEXHOJIOT'HH KOMMYTALTUH U MAPIHIIPYTHU3ALITUH HCIA
ROUTING&SWITCHING

Hanpasienue noaroToBku (CrnenuanbHOCTD)
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3as. kagenpoit _ “—<4 0.C. Jlorynosa
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JIuer aktyanu3anuu padodye NporpaMmmbl

Pabouyas mporpamma nepecmoTtpeHa, obcyxkieHa u ogoopena st peanuzamuu B 2021 - 2022
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrruuciutenbHON TEXHUKHU U TPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouyas nmporpamma nepecMoTpeHa, oocykaeHa u ogoopena s peanusanuu B 2022 - 2023
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrruuciurenbHON TEXHUKHU U TPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouas mporpamma nepecmoTtpeHa, oocyxkieHa u ogoopena st peanusamuu B 2023 - 2024
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrluuciutenbHON TEXHUKHU U IPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa

Pabouyas nmporpamma nepecMoTpeHa, oocykaeHa u ogoopena s peanusanuu B 2024 - 2025
yueOHOM rojy Ha 3aceaHuu Kadeapsl BrluuciutenbHON TEXHUKHU U IPOrPaMMHUPOBAHUS

[IpoTokom oT 20 r. Ne
3aB. kadeapou O.C. JlorynoBa




1 L ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

ensiMmu OCBOEHUS TUCHUIUIMHBI (MOAYNS) «AIMUHUCTPUPOBAHME CETEH Ieperadyu
JAHHBIX» SBJIAETCS O3HAKOMJIEHUE CTYJIEHTOB C PACIIMPEHHBIMHU MOHATHSIMH U TE€XHOJIOTHSIMHU
paboThl COBPEMEHHBIX BBIUMCIMTEIBHBIX MAIINH, KOMIUIEKCOB, CETeH XpaHEHHs U IepeJadyu
JaHHBIX, (OPMUPOBAHME MPEACTABICHUNH O 3aJayaXx M MeToJaxX aJMUHUCTPUPOBAHUS
000pyI0BaHus, UCIIOJIb30BaHUSI 3HAHUH JUIS pEeLICHUS TPUKIIATHBIX 3a1a4.

JIJis TOCTH>KEHHUS 1IeNIU B XO€ MPEeIoAaBaHusl AUCUUIUIMHBI PEIIatoTCs 3a1a4u:

— nnoHnManue apxutekrypsl IIK u cepBepos;

— HACTPOMKA CeTeU Nepeiauul IaHHbIX;

2 MecTO AMCUMILIMHBI (MOAYJIS1) B CTPYKTYpe 00pa30BaTeJIbHOM NPOrpaMMbl

Jucuumnuna Texnonorun kommytanuu U Mapupyruszaunu HCIA Routing&Switching
BXOJIUT B YacCTh y4yeOHOro IulaHa GOpMHPYEMYIO YYacTHHKaMH 0Opa30BaTeNIbHbIX OTHOLICHHM
00pa30BaTeNIbHOM IPOrpPaMMBI.

JUis  u3ydeHus  JUCUMIUIMHBI  HEOOXOoAMMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
c(OpMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ TPAKTUK:

[IporpammupoBanue

Nudpopmaruka

CTpyKTypbl U MOJIEJIN TAHHBIX

3HaHus (YMEHHMs, BIAJICHUs), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIIyT
HEOOXO0IMMBI JJ1sl U3YYEHUS] AUCIUTLIIUH/TIPAKTHK:

BrinosiHenue u 3amura BbITYCKHON KBaTU(PUKAMOHHON paboThI

I'eonHdopmaLInOHHBIE CUCTEMBI

Texnonoruu Data Mining

3 Komnerennuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA
AUCUMITHHBI (MOYJIS) ¥ IUIAHUPYEMbIe Pe3yJabTaThbl 00y4eHus
B pesynprate ocBoeHus aucuMIUIMHBL (Moayns) «TexHomorum KOMMyTalMu U
mapripyruzanun HCIA Routing&Switchingy» oOywaromuiicst T0JDKeH 00J1aaTh CIEIYIONUMA
KOMTETCHIUSIMHU:
Ko namukaTopa WuankaTop 10CTHKEHUS! KOMIIETCHITUH

[IK-8 Bnaneer HaBplkaMM BBOJA B JKCIUIyaTal[UIO alMApaTHBIX, MPOrPAMMHO-AIIAPATHBIX H
MPOrPaMMHBIX ~ CPEICTB  MHPOKOMMYHHKAMOHHOW  MHQPACTPYKTYpbl  COBMECTHO  C
MIPEJICTAaBUTENSIMU TIOCTABUIMKOB OOOpPYNOBaHUS, T'OTOB K OOCIyKHBaHMIO NepudepuitHoro
000pY/I0BaHUS ¥ OPraHU3aIMHI MTHBEHTApU3allMi TEXHUUYECKUX CPEJICTB

IIK-8.1 OneHuBaeT KauecTBO BBOJIA B 3KCILTyaTalMIO allapaTHBIX, POrpaMMHO-
anmapaTHbIX W [POTPaMMHBIX  CPEICTB  MH(DPOKOMMYHHMKAIIMOHHOMN
HHOPACTPYKTYPHI

[IK-8.2 OneHuBaeT KayecTBO OOCHyXUBaHUS NepudepuitHoro oOOpynOoBaHUS U
OpraHu3aIMI0 HHBEHTAPU3ALUU TEXHUYECKUX CPEJICTB

[IK-9 OGnagaer crnocoOHOCTbIO K HAaCTPOMKE M KOHTPOJI pabOThl CETEBBIX 3JIEMEHTOB
MH(POKOMMYHUKAITMOHHON CHUCTEMBI C HMCIOJIb30BAHHEM MOOWIIBHBIX YCTPOWCTB, YIPaBJICHUIO
0€30IaCHOCTBIO CETEBBIX YCTPOWCTB M MPOTPAMMHOTO O0ECIIEUYeHUs, TUArHOCTUKE OTKA30B H
OmMOOK CETEBBIX YCTPOWUCTB M MPOTPAMMHOIO OOECIEYCHHS, KOHTPOIO MPOU3BOIUTEIHLHOCTH
ceTeBO MH(PPACTPYKTYphl MHPOKOMMYHUKAIIMOHHOW CHUCTEMBI, TPOBEICHUIO PETIaMEHTHBIX
paboT Ha CETEeBBIX YCTPOMCTBAX M IPOrpaMMHOM OOecredyeHHMH HH(POKOMMYHUKAIIMOHHOMN
CHUCTEMBI

[1K-9.1 Ompexnenser Ka4eCTBO HACTPONUKHA M KOHTPOJISI pa0OTHI CETEBBIX 3JIEMEHTOB
MH(POKOMMYHUKAITMOHHON CHUCTEMBl C HCIOJIb30BAaHUEM MOOMIIBHBIX
YCTPONCTB




[1K-9.2 OneHuBaeT KauecTBO YIpaBJiIeHUsI 0€30MaCHOCTBIO CETEBBIX YCTPOICTB U
MIPOrpaMMHOT0 O0ecreyeHus, JUAarHOCTUKU OTKa30B M OIIMOOK CETEeBBIX
YCTPOHNCTB

I1K-9.3 Ompenenser HEOOXOAUMOCTH TMPOBEACHUS pErIAMEHTHBIX paboT Ha

CETEBBIX YCTpOWCTBAX " IIPOrpaMMHOM obecrieueHnu
HH(bOKOMMYHHKaHHOHHOﬁ CUCTCMBbI C HUCIIOJIB30BAHUCM MO 6I/IJ'[BHBIX
YCTPOUCTB




4. CTpyKTYypa, 00bEM M coleprKkaHue TUCHUNIMHBI (MO1YJIs1)
OO6mast TpyI0EMKOCTh JUCIUIIMHBI COCTABISET 4 3a4eTHHIX eauHuIl 144 akaa. 4acoB, B TOM

qHcie:
— KOHTaKTHas pabora — 69,8 akaj. 4acoB:
— ayauTOpHas — 68 aka. 4acoB;

— BHeayaIuTopHas — 1,8 aka. yacoB

— caMocTosITeNbHas paboTa — 74,2 akaj. 4acos;

dopma aTTeCTAIUU - 3a4ET

AynuTopHast T =
o | KOHTaKTHas pabora E E dopma TeKyIIero
Paszen/ Tema § (B akan. yacax) E > Bun 3 KOHTPOJISL Kox
e — = g S CAMOCTOATENBHOM | YCICBASMOCTH M | /oo
3 s 2 & paboTHI MPOMEKYyTOIHOM
Tex. J;zH- “S::T- E ‘ﬁé aTTeCcTal|u
1. OCHOBHBIE CBE/ICHUS O CETAX
nepeiauyl JaHHBIX
1. ITouck
JIONOJTHUTENIBHON
1.1 Kanpuposanue HH(bOpMauHHH 1o
Ethernet 3aJaHHOH TeMe.
AZIpecalas B IPOTOKOIE 2. 1. ITpoBepka [K-8.1, TIK-
P ] /41 15 CaMOCTOHTeJ'[I)HOEj HHIMBH/Ya bHBIX 8.2, IIK-9.1,
Tiporoxon o6MeHa H3yueHue y4yeOHou 3ajaHuit [1K-9.2, TIK-
YIIPABIAIONIHME 1 HAy4HO 2. YcTHBIH onpoc 9.3
JIUTEPATYPBI.
coobuenusmu (ICMP) 3 PaGora ¢
JNIEKTPOHHBIMH
OubIMoTEeKaMu.
5
1. ITouck
JIONOJTHUTENIBHON
1.2 IIporokon HH(bOpMauHHH 1o
Olpe/eIeHHs azpeca SAIAHHOU TEMC.
(ARP) 2. 1. IIpoBepxa IK-8.1, I1K-
TpoTokonst 8 /41 22 CaMOCTOHTeJ'lI)HOGj I/IHZ[I/IBI/I}IyaJ'[uI)HLIX 8.2, [IK-9.1,
TPAHCIIOPTHOTO YPOBHA H3yueHue y4yeOHou 3ajaHuit [1K-9.2, TIK-
Crienaputi nepenatn 1 HAy4HO 2. YcTHBIH onpoc 9.3
JAHHBIX JIUTEPATYPBI.
3. Pabota c
JNIEKTPOHHBIMH
OubIMoTEeKaMU.
HUroro no pasneny 16 | 16/81 17,2
2. BseageHme B ceTeBylO
OIEPALOHHYIO CHCTEMY




1. ITouck
JIONOJIHUTEIIHLH O
nHpopmMaLuu 1o

2.1 Hcnons3oBanne 3a/laHHOM TeEMe.
uHTepdeiica KOMaHAHON 2. 1. IIpoBepxa IK-8.1, IK-
ctpoku (CLI) Huawei ] /4 213 CamocrosrensHoe | namuBuayansuelx | 8.2, IIK-9.1,
PaGora ¢  daiinoBoii " |u3ydenue yueOHoU 3a/laHul [1K-9.2, TIK-
CHCTEMOH U yIpaBlIeHUE 1 HAy4HO 2. YcTHBIH onpoc 9.3
Huawei JINTEPaTypBhl.
3. Pabota c
JNIEKTPOHHBIMH
OnbIMoTEeKaMu.
1. ITouck
JIOIIOJTHUTENIBHON

nHpopMaLuu 1o
2.2 Ynpapnenue obpa3om 3aJJaHHOH TeMe.
OIIEPallMOHHOM  CHUCTEMBI 2. 1. IIpoBepka IK-8.1, I1K-
Huawei 10 | 1021 CamocrosrenbHoe | uHauBuayansHbix | 8.2, [IK-9.1,
PasBepThiBanne cetu ¢ H3yueHue y4yeOHou 3a/1aHui [1K-9.2, TIK-
OJTHUM KOMMYTaTOpOM 1 HAy4HO 2. YcTHBIH onpoc 9.3
Huawei JIUTEPATYPHI.

3. Pabota c

JNIEKTPOHHBIMH

OubIMoTEeKaMU.
HUroro no pasneny 18 | 18/61 57
Uroro 3a cemectp 34 |34/141 38,5 3auér
HTtoro mo AUCLUILIMHE 34 |34/141 74,2 3a4er




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

1. Ilouck ponosHUTENbHON HH(OPMALIKH 110 3a/1aHHOM TEME.

2. CaMOCTOATENBHOE U3yUEHHE YUEOHON U HAYYHO JIUTEPATYPHI.

3. PaboTa ¢ 31eKTpOHHBIMHA OMOTHOTEKAMH.

1. TpagunuoHHble 00pa3oBaTeIbHbIE TEXHOJIOTUU, OPUEHTUPOBAHHBIE HA OPraHU3alUIO
00pa30BaTEeIbHOTO Ipollecca W MPEINOJIaralollyl0 MpPSIMYI TPAaHCISLUUIO 3HAHUM OT
[IpernoaBaTelis K aCHUPAHTY.

@®opMbl y4eOHBIX 3aHATHIH C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

WndopmanrionHas Jekmuss —  [OCIENOBATEIbHOE  H3JIOKEHHWE Marepuaja B
JTUCHMIUIMHAPHON JIOTHKE, OCYILECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEJICTBAMU
(MOHOJIOT TIpeTIoIaBaATENs).

Jlaboparopnas pabota — opranuzaius yaeOHOU pabOThI C peaTbHBIMU MaTEPUATLHBIMU U
MH(OPMALIMOHHBIMU OOBEKTaMHU, SKCIIEPUMEHTaJIbHAas padoTa C aHaJIOrOBBIMU MOJAEISMU
peanbHBIX 00BEKTOB.

2. Texnonoruu npobseMHOro oOyueHusi — OpraHusanus o0pa3zoBaTEILHOTO Ipoliecca,
KOTOpas MpearnoiaraeT IoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YYEOHBIX MPOOIEMHBIX
CUTYalUH JUI CTUMYJIMPOBAHUS AaKTUBHOW II03HABATEIbLHON 1€ATEIbHOCTH aCIIUPAHTOB.

3. HTepakTUBHbIE TEXHOJOTUU — OpraHu3anus 00pa3oBaTeIbHOIO Ipoliecca, KOTopas
MIpEoIaraeT akTUBHOE U HEJIMHEITHOE B3aMMO/IEUCTBUE BCEX YUaCTHUKOB, IOCTHKEHHE Ha 3TOM
OCHOBE JINYHOCTHO 3HAYMMOT'O JIIsl HUX 00pa30BaTeIbHOr0 pe3yibTara.

®opMbl y4EOHBIX 3aHIATUNA C HCIOJIb30BAHUEM CIIELMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOM CBA3M» — JEKIUSA—TIPOBOKAIMS (M3JI0)KEHUE MaTepuana ¢ 3apaHee
3aryIaHUPOBAHHBIMH OLIMOKaMM ), JIeKLIMsI-0ece1a, TeKIUA-TUCKYCCHs, TeKIUA-KOH(PEPEHLINSL.

4.  HWubopMallMOHHO-KOMMYHUKALIMOHHbIE  OOpa3oBaTeilbHblE  TEXHOJOTHU  —
opraHusanusi 00pa3oBaTeIbHOIO Mpoliecca, OCHOBAHHAS HAa MPUMEHEHUH IPOTPAMMHBIX Cpell U
TEXHUYECKUX CPEJICTB pabOThI CO 3HAHUSMU B PA3IMYHBIX IPEIMETHBIX 00JIaCTSIX.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThI 00y4Yaromuxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeICTBA AJIs IPOBEACHHS IPOMEKYTOYHON ATTECTALMHU
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHoO-MeTOoaM4YecKkoe U HHPOPMALIMOHHOE o0eceYeHre T CHUIIMHBI (MOXYJIS)

a) OcHoBHas IMTEpPaTypAa:

1. BBenenne B MH(DOKOMMYHUKALIMOHHBIE TEXHOJOruMU : ydeOHoe mocobue / JI. T
l'arapuna, A. M. baun, I'. A. Ky3nenos [u np.] ; mox pexn. JI. I'. I'arapunoit. — Mockaa :
OOPYM : UHOPA-M, 2021. — 336 c¢. — (Bricmiee oOpazoBanue). - ISBN 978-5-8199-0768-9.
- Texcr : omekrponnsrii. - URL: https://znanium.com/catalog/product/1144494 (nata
obpamenus: 28.10.2020). — Pexxum mocTyna: 1mo moamucke.

0) lomoJiHMTEILHAS JIUTEpaTypa:

1. Crenuna, B. B. OcCHOBBI apXWUTEKTypbl, YCTPOMCTBO U (PYHKIMOHUPOBAHUE
BBIYMCIUTENbHBIX cucTeM : yueOHuk / B.B. Crenuna. — Mocksa : UHOPA-M, 2020. — 288 c.
- ISBN 978-5-906923-19-6. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1069179 (mara oOpamenus: 28.10.2020). — Pexum
JOCTYTIA: 110 MOJIHUCKE.



B) Meroauyeckue yKazaHus:

1. Tenraiikun, E. A. Opranumzamusi cereBoro aaMuHHCTpupoBaHus. CeTeBbie
OTIEPAIIMOHHBIE CHUCTEMBI, CEPBEPHI, CIYKOBI M MPOTOKOJBL. JlabopatopHbie pabOTH : yueOHOE
nocobue / E. A. Tenraiikun. — Cankr-IlerepOypr : Jlanp, 2020. — 128 ¢. — ISBN 978-5-8114-
4734-3. — Texct : anexkTpoHHbIN // JlaHb : snekTpoHHO-OMONMOTEyHas cucrtema. — URL:
https://e.lanbook.com/book/136178 (mara obpamenus: 15.03.2020). — Pexum nocryma: mmis
aBTOPH3. I10JIb30BATEIIECH.

2. XopyxHukos, C.O. AnmunuctpupoBanue cereii Windows : yue6Hoe nocobue / C.O.
Xopyxuukos, B.B. IIpsiryn. — Cankr-IlerepOypr : HUY UTMO, 2012. — 61 c. — Texkcr :
ANeKTpoHHBIH  //  JlaHp : ANIEKTpOHHO-OMONMoTeyHass  cucrema. —  URL:
https://e.lanbook.com/book/40727 (mara obpamenus: 15.03.2020). — Pexum goctyna: mms
aBTOPH3. TIOJIH30BATEIICH.

r) [Iporpammuoe odecnnieuenne 1 UHTEepHeT-pecypcehl:

IIporpammHoe obecnieueHne

Haumenosanue [10 Ne norosopa Cpox neicTBUs TULICH3UU
MS Windows 7
Professional(mms ~ [[1-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\ 135 6117.09.2007 Geccpouno
Professional
MS Office Visio
Prof 2003 (s N1-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)
MS Visual Studio
Code cB00O1HO pacmpoctpansemoe [10 0eccpovHO
MS Windows
Server(mis N1-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)

IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(OPMAINIMOHHBIE CIIPABOYHBIE CHCTEMBI

HasBanune xypca CchuIKa

9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJIA)

MaTCpI/IaJ'IBHO-TCXHI/ILICCKOG obecrieucHue JUCHUIITIMHBI BKJIIFOYACT:



1. JIexkunonHas ayauropus aya. 282. MynpTUMEIUIHBIE CPEACTBA XPAHEHUS, ITEpENAYN U
npecTaBiIeHus UH(OPMALIUH.

2. Kowmmbrotepueie kiaccel llenTpa umupopmanuonusix texHosoruit ®I'bBOY BO
«MI'TY». IlepcoHanbHBIE KOMIIBIOTEPHI, OOBCAUHEHHBIC B JIOKAJBHBIE CETU C BBIXOJIOM B
Internet, ocHalieHHbIE COBPEMEHHBIMU HPOrPaMMHO-METOJAUYECKUMU KOMIUIEKCAMM  JUISl
pelieHus 3a7a4 B 001acTi MHPOPMATUKU U BBIYUCIUTEIHHON TEXHUKH.

3. AyauTopuu JUisi CaMOCTOATEIbHON pabOThl: KOMITBIOTEPHBIE KIIACChI; YUTAJIbHBIE 3aJIbI
oubnuoreku. Bee kimaccet YUT u ACY ¢ nepcoHajabHBIMU KOMIIBIOTEPAMH, BBIXOJOM B
WuTepHer M ¢ JOCTyIOM B 3JEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEeIbHYIO Cpery
YHUBEPCUTETA.

4. Aynutopuii Juisi TPYNIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYILETO0 KOHTPOJIS
U IpoMexyToyHoi arrectaruu. Ayz. 282 u knacesl YUT u ACY.

5. Ilomemenust 11 CaMOCTOSITENILHOM pabOThl O0Y4arOMIMXCS, OCHAIEHHBIX
KOMIIBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO MOJKIIIOUEHHs K ceTu «VHTepHET» M Haluduem
J0CTyNa B 3JEKTPOHHYIO HH(OPMaIMOHHO-00pa30BaTEelbHYIO cpeay opranuszanuu. Kiacchl
YUT u ACY.

6. Ilomemenuss nns XpaHeHUs U NPOPUIAKTUYECKOTO OOCIyKUBAaHUA Y4EOHOTO
obopynoBanus. LlenTp napopmMamoHHBIX TEXHOJIOTHH — ay. 372.



puioKeHue 1

«Y4yeOHO-MeToMuecKoe 00ecredeHne CaMOCTOSATENIbHOM pabOThl 00Y4arOIIUXCS»

TEXHOJIOI'HH KOMMYTALIUHU U MAPLIIPYTHU3ALIUH HCIA
ROUTING&SWITCHING

JladopaTopHas padora HacTpoiika cTaTH4eCKHX MapUIPYTOB U MapUWIPYTOB IO
YMOJTYAHHIO

ean oOyyenus

B pe3ynbraTe 3T0r0 paszaena Bbl JOJLKHBI PELIUTH CIASAYIOUINE 3a0a4u:

? HacTpolika cCTaTH4eCKOTO MaplIpyTa ¢ UCIOJIb30BaHeM uHTepdeiica u [P-anpeca B kauecTse
CJIEAYIOIETrO MEPExoa.

? IIpoBepka paboThI CTATUYECKOTO MApUIPYTa.

? Peanuzanys B3auMOCBSI3U MEX/1y JIOKAJIIbHOM M BHEILIHEN CEThIO C UCIOJIb30BAaHUEM MapIIpyTa
10 YMOJIYaHHUIO.

? Hacrpoiika pe3epBHOTO CTaTUYECKOT0 MapuIpyTa Ha MapLIpyTH3aTOpE.

Tonosiorust

Puc. 4.1 Tonosiorus 1abopatopHOM pabOTHI I CTATUYECKOTO MapIIpyTa U MapIipyTa 1o
YMOJTYaHUIO

Cuenapuii

[Ipeamnosoxum, 9To BhI SBISETECH CETEBHIM aIMUHUCTPATOPOM KOMITAHHUU, KOTOPAst UMEET OJTNH
aMUHUCTPATUBHBIN JOMEH, U B MpEJeiiax aIMUHUCTPATUBHOTO JOMEHA OBIJIO OTIPEICTICHO
HECKOJIBKO CETeH, /151 KOTOPBIX B HACTOSIIIIEE BPEMsI HE CYLLIECTBYET METOAa MapLIPyTH3aL[1H.
[Tockonpky MacmiTadb CeTH MaJl, BCETO HECKOJIBKO CETEH, CTATHYECKUE MAPIIPYThl U MAPIIPYTHI
10 YMOJTYaHHIO JIOJKHBI HCIIOJIB30BAThCS JUIsl peali3alliil MEXCETEBOr0 B3aUMOICHCTBUSI.
Anpecariusi ceTu J0JKHA TPUMEHATHCS, Kak Mmoka3aHo Ha Puc. 4.1.

Ecnu 3anpammBaercs 1apoJib, U €CJIM HE YKa3aHO MHOE, MTOKAJIYICTa, UCIIOJIb3YHTE MapoJib:
huawei

3agauu

lar 1 BoimosiHeHHe OCHOBHBIX HACTpoek cucremsl U [P-aapecos

Hactpoiite umena ycrpoiicts u [P-anpeca mist 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

Boinonnute komanny display current-configuration as npoBepku HaCTpOeK.

<R1>display ip interface brief

Interface IP Address/Mask Physical Protocol

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)



<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 LoopBackO0

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

Interface IP Address/Mask Physical Protocol

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)

<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

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)

C nomol11p0 KOMaHIbl ping NpoBepbTe COeTUHEHHE € 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 ttl=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=3 ttl=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=4 ttl=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=5 ttl=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 ttlI=255 time=6 ms
Reply from 10.0.13.3: bytes=56 Sequence=2 ttlI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=3 ttlI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=4 ttlI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=>5 ttlI=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 nmoMo11p10 KOMaH bl Ping MPOBEPHTE COSAMHEHHUE 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 ttlI=255 time=31 ms
Reply from 10.0.23.3: bytes=56 Sequence=2 ttl=255 time=31 ms
Reply from 10.0.23.3: bytes=56 Sequence=3 ttl=255 time=41 ms
Reply from 10.0.23.3: bytes=56 Sequence=4 ttl=255 time=31 ms HUAWEI TECHNOLOGIES
Crp. 54

Reply from 10.0.23.3: bytes=56 Sequence=5 ttl=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

Iar 2 IIpoBepka NOAKJINOYEHUSA

C nmoMoristo KOMaHIbI ping mpoBepbTe coeanHenue 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 xouer ycranoBUTh cBs3b ¢ cermeHToM cetu 10.0.3.0, mapiuipyT, npeaHa3Hau€HHBIH 1S
ATOTO CETMEHTA CETH, IOJDKEH OBITh HACTpOeH Ha R2, a MapmipyTsl, mpeHa3HAUYCHHBIE JUTS
untepdeiica R2, nomkHbl ObITh HacTpoeHbI Ha R3.



[Ipeapiaymuii pe3ynbpTaT TECTa MOKa3bIBAeT, YTO R2 He moxeT cBsas3bBaThes ¢ 10.0.3.3
10.0.13.3.

Brinonnute komanny display ip routing-table s npocmoTpa Tabmuiel Mapiipyrusanuu R2.
Tabnuua MapLIpyTH3aUu HE COAEPKUT MapIIPYTOB JABYX 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 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 InLoopBackO0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

lar 3 KondurypupoBanue craTi4ecKux Mapupyros Ha R2.

CkoHpurypupyiite crarndeckuii Mmapupyt juist cereid HazHaueHus 10.0.13.0/24 u 10.0.3.0/24, co
CIEAYIOUIUM MEPEX0I0M, YeTaHOBIICHHBIM Kak [P-aapec 10.0.23.3 mis R3, 3HaueHue
npennoutrenus 60 sBIsSeTCs 3HAYEHUEM 10 YMOJIYAHUIO U HE JI0JKHO 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

[Ipumeuanue: B komanze ip route-static 3HaueHue 24 ykas3blBaeT JUIMHY MAaCKH MOJICETH,
KOTOpasi TaK’Ke MOXKET ObITh BBIPA’KE€HA C UCIIOJIb30BAaHUEM JIECATUYHOTO (hopMara
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 KondurypupoBanue pe3epBHbIX CTATHYECKUX MAPUIPYTOB.

Hannble, kotopbiMu oOMeHuBatores R2 1 10.0.13.3 u 10.0.3.3, nepenarorcs o JUHUH CBSI3U
Mexay R2 u R3. R2 e moxer cBazatees ¢ 10.0.13.3 n 10.0.3.3, eciin kanai mexxy R2 n R3
HEUCIIPABEH.

B cooTtBercTBHM ¢ Tonosiorueit R2 moxker oOMenuBatbest nanubIMU ¢ R3 gepe3 R1 B cimydae
c6os coenunenus Mmexry R2 u R3. Jlns BkiroueHus 3Toi U30bITOYHOCTH MOKHO HaCTPOUTh
pe3epBHBIN CTaTUYECKUI MapmIpyT. Pe3epBHbIE cTaTHYECKHE MapIIPYThl HE IEUCTBYIOT B
00b1uHBIX cinydasx. Ecnu cBs3bp Mmexy R2 u R3 He pabortaer, pe3epBHbIE CTaTHYECKHE
MapILpyThl UCIIOIB3YIOTCA JUIS IEpEeIayl TaHHBIX.



W3MmeHnTe HACTPONKH IS PE3CPBHBIX CTATHICCKUX MapIIPYTOB, YTOOBI MAPIIPYThI
HCII0JIb30BAJIUCH TOJIBKO B cllydae c00sl OCHOBHOTO KaHasia. B 3ToM nmpuMepe npeanoyTeHue
PE3EPBHOrO CTaTUYECKOTO MAPUIPYTa YCTAHOBJIEHO 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]1ip route-static 10.0.12.0 24 10.0.13.1 HUAWEI TECHNOLOGIES

lar S IIpoBepka cTaTHYeCKUX MAPIIPYTOB.

[IpocmoTpuTe TEKYIIYIO KOHDUTYPALIUIO CTATHIECKOTO MapIIpyTa B TAOJIWIIE MapIIPYTH3ALUH
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 LoopBack0

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 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 InLoopBack0

Tabnuua MaplIpyTH3aUU COAEPKUT JIBa CTATUYECKUX MapUIpyTa, KOTOpbIe ObLIN HACTPOEHBI
Ha mare 3. 3naduenuem nojs Protocol sBisieTcs Static, ykaspiBaroree Ha CTaTHYECKUN
MapiipyT. 3HauenueM noJjs Preference sisnsiercs 60, ykaspiBaroree, 4To Uisi MapuipyTa
WCTIOJIB3YEeTCs MPEIIOYTEHHE TI0 YMOTYaHHIO.

[IpoBeprTe ceTeBOE CoeMHEHNE, YTOOBI YOeAUTHCS, YTO 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 ttl=255 time=34 ms

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

Reply from 10.0.13.3: bytes=56 Sequence=4 ttlI=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 ttl=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 ttl=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 BRIOTHEHUST KOMAH/IbI TIOKA3bIBACT, YTO MapIIpyT padoTaeT HopMainbHO. Komanry
tracert TaKxe MOYKHO BBIITOJIHUTH IS IPOCMOTpPA MapuIpyTa, 1Mo KOTOPOMY MepeIaroTCs
TaHHBIE.

<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

BeIxo1HBIE JaHHBIE KOMaH/BI ITPOBEPSIOT, 4TO R2 Hanpsamyro oTnpasisieT JaHHbIe B R3.
Ilar 6 [IpoBepka pe3epBHBIX CTATHYECKHX MAPIIPYTOB.

Otxmrounte MapuipyT k 10.0.23.3 uepe3 GigabitEthernet0/0/2 na R2 u nabmrogaiite 3a
U3MeHEeHUsIMU B Tabnuuax [P-mapupyruzanuu.

[R2]interface GigabitEthernet0/0/2

[R2-GigabitEthernet0/0/2]shutdown

[R2-GigabitEthernet0/0/2]quit

CpaBHHTE TaONUIIBI MAPIIPYTU3AIUH C IPEIBITYIIMMA TaOIUIIaMU MAPIIPYTOB JI0 TOTO, KaK
Gigabit Ethernet 0/0/2 Gb1 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 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 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 InLoopBack0
Crnemyromnye mepexo/ sl U MPeANoUTEHHS IBYX MapIIPyTOB, Kak MOKAa3aHO B IPEIbITYIICH
TabIUIe MapIIpyTU3anuu s R2, N3MEHHUITUCH.

IIpoBeprre cBA3b Mexay R2 u agpecamu 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 ttl=255 time=3 ms
Reply from 10.0.3.3: bytes=56 Sequence=2 ttl=255 time=2 ms
Reply from 10.0.3.3: bytes=56 Sequence=3 ttl=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 ttlI=255 time=3 ms

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

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

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

Reply from 10.0.13.3: bytes=56 Sequence=>5 ttlI=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

CeTpb HE OTKIIIOYAETCA, KOTJa cBsa3b Mexay R2 u R3 oTkimrouena.

Komanny tracert Taxxe MOYKHO BBIIIOJHUTH JUIS POCMOTPA MapuIpyTa, M0 KOTOPOMY
MepeaaloTcs TaHHbBIC.

<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

210.0.13.330 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

210.0.13.330 ms 21 ms 21 ms

Pe3ynbTaT BRINOJHEHUSI KOMaH/Ibl TOKA3bIBAET, YTO JAHHBIE, OTHpaBieHHbIe R2, nocTturaroT R3
yepe3 cetu 10.0.12.0 u 10.0.13.0, moakmrouennbie Kk R1.

Ilar 7 UcnoJsib30BaHue MAPIIPYTOB MO YMOJTYAHUIO /IUISI peain3alii ceTeBOro
coeIMHEeHHsI.

BxurounTe unTepdeiic, KOTopblid ObLT OTKIIIOUEH Ha mare 6 Ha R2.

[R2]interface GigabitEthernet 0/0/2

[R2-GigabitEthernet0/0/2 Jundo shutdown

[IpoBeprre noakimouenue 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, IOTOMY YTO MapuIpyT, peaHasHaueHHbli uist 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 0 0 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBack0

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 InLoopBackO0

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 InLoopBackO0

MapiupyT 1o yMOJ4aHHUIO MOXKET ObITh HacTpoeH Ha R1 aiis peanuzanuu ceteBoro
MOJIKJIF0YEHUS uepe3 caenyronmi nepexon 10.0.13.3.

[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.13.3

[Tocne 3aBepuieHuss HaCTPOMKHU IpoBepbTe ¢Bs3b MekAy 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 ttlI=255 time=3 ms

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

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

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

Reply from 10.0.23.3: bytes=56 Sequence=>5 ttlI=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

MapiupyT no yMOJT4aHUIO NepechlIaeT Tpapuk, npeaHasHadeHubii ans 10.0.23.3, na
cnenyromuii nepexon 10.0.13.3 va R3. R3 nanpsamyto nmoakmtouen k cetu 10.0.23.0.
Ilar 8 Kongurypuposanue pe3epBHbIX MAPUIPYTOB 110 YMOJIYAHHIO.

B cnyuae c0os coenqunenus mexxay R1 u R3 M0kHO uCnosip30BaTh pe3epBHbII MapHIpyT 110
ymosganuto s cBsizu ¢ 10.0.23.3 u 10.0.3.3 yepes cets 10.0.12.0.

Opnnako R1 HampsiMyro He TOAKIIIOYEH K OTHM CETSIM, U TIOATOMY ISl 00eCTIeYeHHsT MapuIpyTa
MIEPECHUIKH JIOJKEH ObITh HACTPOEH pPe3epBHBIN MapUIpyT (B 000MX HANPaBJICHUSX ).
[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 [IpoBepka pe3epBHBIX MAPHIPYTOB M0 YMOJTYAHHIO.

[IpocmoTpure mapuipytsl R1, korga cBsa3p 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 0 0 D 10.0.1.1 LoopBack0



10.0.1.1/32 Direct 0 0 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 InLoopBackO0
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 InLoopBack0
Otkmounte Gigabit Ethernet 0/0/0 na R1 u otkimtounte untepdeiic Gigabit Ethernet 0/0/0 na R3
JUTSl AMUTAIAN cO0sI KaHasa, a 3aTeM mpocMoTpuTe MapuipyTel R1. CpaBHUTE TeKyIIne
MapIpyThl ¢ Mapuipyramu o otkioueHus 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 0 0 D 10.0.1.1 LoopBack0

10.0.1.1/32 Direct 0 0 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 InLoopBack0
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0

B cooTBercTBUM ¢ mpenpiaymiei Tadauiei Mmapmpyru3anun 3adeHue 80 B crosdie Preference
(ITlpennouTtenue) yka3bIBaeT, UTo pe3epBHbIA MapuipyT 1o ymonuanuto 0.0.0.0 akTuBHO
nepecsuiaeT Tpaduk K cienyromiemy nepexoay 10.0.23.3.
[IpoBeprTe ceTeBoe noakiroueHue 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 ttl=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=2 ttlI=254 time=250 ms
Reply from 10.0.23.3: bytes=56 Sequence=3 ttlI=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=4 ttlI=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=5 ttlI=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

<RI>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

210.0.23.3 60 ms 53 ms 56 ms

[Taketst IP mocturaror R3 (10.0.23.3) uepes cneayrommii nepexoa 10.0.12.2 u3 R2.



MIPUIIOKEHHUE 2

«OLeHOYHbIE CPECTBA IS IPOBEACHUS IPOMEXKYTOUHOMN aTTeCTallun

TEXHOJIOI'HH KOMMYTALIUHU U MAPLIIPYTHU3ALIUH HCIA

ROUTING&SWITCHING
Kon HIMKaTOp JOCTHKEHNS
O1eHOuYHBIE CPEICTBA
WH/IKATOPA [KOMIICTCHITHH
[IK-9 O6namaer cmocoOHOCTHIO K  HACTPOMKE H  KOHTPOJIO  pabOThIl  CETEBBIX  DJIEMEHTOB

MH(POKOMMYHHUKAITMOHHOMN CUCTEMBI C UCITIOJIH30BAHUEM MOOWIIBHBIX YCTPOUCTB, YIIPABICHUIO 0€30MMaCHOCTHIO
CETEBBIX YCTPOUCTB M MPOTPAMMHOIO 00ECIICUCHHUsI, TMarHOCTUKE OTKA30B U OMIHUOOK CETEBBIX YCTPOUCTB U

IIPOTPaMMHOTIO

obOecreyeHus,

KOHTPOJTIO

ceTeBOr

IIPOU3BOIUTEIBLHOCTH UH(PaCTPYKTYpbI

MH()OKOMMYHUKALIMOHHON CHCTEMBbI, MPOBEACHUIO PEriIaMEHTHBIX pPabOT Ha CETEBbIX YCTPONCTBAX H
IPOrpaMMHOM 00ecrie4eHNH HHPOKOMMYHHKAIIMOHHON CUCTEMBI

Kon Cooeporcanue Teopemuueckue 8onpocsl, mecmsl, NpaKmMuyecKue 3a0anus, 3a0a4u
uHoukamopa u3 npogheccuonanbHot obnacmu, KOMIIEKCHble 3a0aHUsl, 8 MOM
yucie 3a0anus Ha Kypcossle npoekmsl (pabomol) unu uHvle
Mamepuainsl, oyeHusarouue UHOUKaAmop 00CMUNCEeHUs
KoMnemenyuu
[1K-9.1 Ompenenser KayecTBO | [lepeueHb TEOpETUYECKUX BOIPOCOB
HACTPOWUKU U KOHTPOJI | [[pHHIHMIIEI paboTHl M KOH(GUIypHpoBaHue poTokonos HDLC u
paboThI CETEBBIX | PPP
SJICMCHTOB [Tpunnuns! pabotsl u KoHuUrypupoBanue PPPoE
MH()OKOMMYHHUKALIMOHHOI | [IpeoGpazoBanue ceTeBbX aapecos (NAT)
CUCTEMBI C
HCIIOJI30BAHUEM [IpakTrueckue 3anaHus
MOOMJIEHBIX yCTPOHCTB O I[TakeT KaKoOro TUIIA JOJKEH ObITh OTHPABJIEH B OTBET Ha
naket Configure-Request 1t ycnemHoro ycTaHoBJIEHUS
KaHaJbHOTO YpoBHs PPP?
[ Kaxkoii mpoTokoJ1 ucnosib3dyercs yisi corsacoBanus [P-
aapecoB? Ha kakoM sTare BeITIOJIHsIETCS coriacoBanue [P-
aapecoB?
O [Touemy Heo6xoaumo ymenbuTh pazmep MTU/MRU
naketoB PPPoE ne nomken npespimath 1492 Gaiita?
[1K-9.2 OrneHuBaet KauecTBoO | [IepedyeHp TeopeTnuecKux BOIPOCOB
YIpaBJICHUA Crnincku koHTpos goctyna (ACL)
0€30MaCHOCTBIO0 CETEBBIX 3aHII/ITa AHHBIX C IPSec VPN
YCTpOHCTB 1| YHuBepcaJlbHasi MHKAINCYISIUS [IPU MapIIPyTH3AL AN
HpOrpaMMHOTI0 [IpocToii mpoTokoa ynpasienus cetbio (SNMP)
obecneuenws, Bsenenue B cetu IPv6
AMArHOCTUKM OTKA30B M | TexHosoruu Mapupyrusanuu [Pvéo
OIHOOK CCTEBbIX | Venmyru npunoxkenuit [IPv6 DHCPv6
YCTpOHCTB [IpaxkTrueckue 3anaHus

0 Jlist wero ucnoss3yercst komanaa dialer bundle mpu
yctanoBieHuu coeauHenust PPPoE?

O Kakoii Metoa npeoOpa3oBaHus MO3BOJIUT MOJYYUTh JOCTYI
K cepBepy B 30He DMZ kak U3 BHEIIHEH, TaK U BHYTpEHHEN ceTeil?
O KakoBa @ynkuus PAT?




Kon

MHauKaTop JOCTUKEHUS

O1eHOuYHBIE CPEICTBA

MHMKATOpa [KOMIIETEHIUU

[1K-9.3 Ompenensier
HCO6XOI[I/IMOCTI) HepequB TCOPECTUICCKUX BOIIPOCOB
MIPOBEACHUSA 3amura ganHbix ¢ [PSec VPN

periaMeHTHBIX paboT Ha
CETEBBIX YCTPOMCTBAX H
MIPOrpaMMHOM
o0ecrneyeHun
MH()OKOMMYHUKALMOHHOM
CUCTEMBbI C
HCI0JIb30BAHUEM
MOOMJIBHBIX YCTPOMCTB

[IpakTnueckue 3amanus

1. O Ha 6a3e xakux aTpuOyTOB pacUIMPEHHBIH CIIHCOK
KOHTPOJIS TOCTyIa MOXKET QUIbTPOBATh TpaPuK?

O Kakue neficTBust mpeanpuHUMAIOTCS pU OOHAPYKEHUH
coBHa/ieHus ycaoBus ¢ npasuioM ACL?

0 Uto u3 cebst mpencrasisier SA (Security Association)?

[TIK-8 O6namaer crmocoOHOCTHIO K HACTPOMKE U KOHTPOJIIO PAOOTHI CETEBBIX AJIEMEHTOB

MH()OKOMMYHUKALIMOHHOM CHCTEMBI, YIIPABJICHUIO 0€30I1aCHOCTHIO CETEBBIX YCTPOUCTB U IPOTPAMMHOTO

o0ecreyeHus, TMarHoOCTUKE OTKA30B U OLIMOOK CETEBBIX YCTPOUCTB U IPOIPAMMHOTO 0OeCIIeUeH s,

KOHTPOJIIO MPOU3BOJUTENBHOCTH CETEBOU MH(PPACTPYKTYPbl HHHOKOMMYHUKALIMOHHOM CHCTEMBI,

IIPOBEJICHUIO PETJIIAMEHTHBIX Pa0OT Ha CETEBBIX YCTPONUCTBAX U MPOrPaMMHOM O0ecTieueHUN
MH()OKOMMYHUKALIMOHHOM cucTeMbl it obecriedeHus padotsl Web-npuioxeHuit

Kon Cooeporcanue Teoperuueckue BOIPOCHI, TECThI, IPAKTUUECKUE 3aJaHUs], 3a1a41
uHoukamopa 13 npoQeccuoHaIbHON 00J1aCTH, KOMIUIEKCHBIE 33/1aHHUs, B TOM
quclie 3aJJaHus Ha KypcOBbl€ IPOEKTHI (paboThl) UIU UHbIE
MaTepHabl, OLICHUBAIOIINE UHAUKATOP TOCTHKEHUSI KOMIIETECHIIUN
[TK-8.1 Ormpenenser KauecTBO [IepeueHb TEOPETUYECKUX BOTIPOCOB
HACTPONKH M KOHTPOJIS VYHuBepcanpHas MHKAIICYJSALMS IPU MapIIpyTU3aluu
pabOoTBI CeTEBBIX [IpocToii mpoTokoa ynpasienus cetbio (SNMP)
3JIEMEHTOB
MH(pOKOMMYHHKAIHOHHON | [TpakTHYECKHE 3a/1aHus
CHCTEMBI [ Ka ke Tpu IeiCTBUS MOTYT OBITH IPUMEHEHBI K
¢unbTpoBanHOMY Tpaduky IPSec?
O Kaxoe ocroBHOe nipeana3znauenue GRE?
O B uem paznuna mexay napamerpamu Internet Address u
Tunnel source B komanze display interface tunnel?
[1K-8.2 OreHuBaeT Kau4eCTBO [IepeueHb TEOPETUUECKUX BOTIPOCOB
YIpaBICHUA Bgenenue B cetu IPv6

0€30I1aCHOCTBIO CETEBBIX
YCTPOWCTB U
MIPOrPAMMHOTO
obOecreyeHus,
JIMarHOCTHUKHU OTKA30B U
OIIIMOOK CETEBBIX
YCTPOWCTB

[IpakTnueckue 3amanus

9. O Kakas Bepcusa(n) SNMP Bxitouena(bl) mo
YMOJTYaHUIO?
O Kaxo# Homep nopra Ha3HaYEHUS UCIIOJIb3YETCSl AT€HTOM

U1 Tiepeiadyu trap-cooOILEeHNI Ha CTAaHIUIO YIIPABJIECHUS CEThIO?
[ Kakoe nanMeHnbiiee BO3MOXKHOE C)kaToe 3HaueHue [Pvo
BO3MOJKHO IS aJipeca
2001:0DB8:0000:0000:0000:0000:032A:2D70?Ha3HaueHMs,
KOTOPOMY OH HE MpeTHaA3HAYCH?




