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JIucr akTyaausanuu padoyeii mporpaMmsl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2021 - 2022
yueOHOM roly Ha 3acefaHuu Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynona

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2022 - 2023
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BeaUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHSI

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BeUUCIUTETLHON TEXHUKH U TIPOTPAMMHUPOBAHHSI

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
y4eOHOM oy Ha 3aceaHuH Kadeapbl BBIMUCIUTEIEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon ot 20 1. Ne
3aB. kadenpoii O.C. JloryHoBa




1 Iles1u ocBOEHUS TN CUMILTHHBI (MOYJI51)

[enssMu OCBOEHMSI AUCHUIUIMHBI (MOIYJA) «AJIMHHHCTPUPOBAHUE CETEU Iepenayu
JAHHBIX» SBJISIETCS 03HAKOMJICHHE CTYJIEHTOB C PACIIMPEHHBIMU MOHATHSIMHU U TEXHOJOTHUSMHU
paboThl COBPEMEHHBIX BBIYUCIUTEIbHBIX MAIIMH, KOMILJIEKCOB, CETeM XpaHEHUs U Tepeaadu
JaHHBIX, (OPMUPOBAHME TMPEACTABICHUH O 3aJadyaX M MeEToJaxX aJMHHUCTPUPOBAHUS
000py1I0BaHNs, UCIIOJIb30BAHUS 3HAHUMN JIJIS PEILICHUS TPUKIAIHBIX 3a/1a4.

JI1st MOCTHKEHMSI e B XOJ1€ MPENoAaBaHus AUCIUIUIMHBI PEIIAIOTCS 3a/1a4u:

— nnoHuManue apxutekrypsl IIK u cepepos;

— HaCTpoIKa ceTel nepeayu JaHHbIX;

2 MecTO TUCHUILTUHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

Juctumnna Texnonmorun kommyraruu u Mapripytusanuu HCIA Routing&Switching
BXOJMT B 4acTh Y4eOHOro IJIaHa (pOpMUPYEMYIO yYaCTHHKaMHU 0Opa3oBaTEIbHBIX OTHOIIECHHM
00pa3oBaTeIbHOI IPOrPaMMBI.

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

[IporpammupoBanue

WNudopmaruka

DneMeHThI TUHEHHON anreOpbl

CTpyKTYypBbl U MOAETH JAHHBIX

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMIUIMHBI OyIyT
HEOOXOIUMBI JUIsl U3yUeHUS IUCIUIUTNH/TIPaKTHK:

Ceru OBM

Texunonoruu Data Mining u Big Data

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbraTe OCBOGHMS IUCHUIUIMHBI (MOayns) «TexHONOrMM KOMMYTalUu H
mapmpyrusaimn HCIA Routing&Switching» obydarorumiicst 10mkeH 001aaTh CIEAYIOIUMA
KOMITETEHITHSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[1K-9 Bnaneer HaBbIKaMU BBOJA B IKCIUTyaTallMIO alMapaTHBIX, MPOrpPaMMHO-AMMapaTHBIX U
MPOTPaMMHBIX ~ CPEJACTB  WH(POKOMMYHHMKAITMOHHOM  WHMPACTPYKTYphl ~ COBMECTHO  C
MPEJICTABUTENISIMA TTOCTABIIMKOB 00OpYAOBaHUsA, TOTOB K 0OCHyXKMBaHHE TepudepuitHoro
000pY/IOBaHUS ¥ OPTaHU3AIIMH MHBEHTAPU3AIIMN TEXHHUYECKIX CPEJICTB

[1K-9.1 OLeHnBaeT KayeCcTBO BBOJA B DKCIUTYaTAIMIO allapaTHBIX, MPOrpaMMHO-
anmapaTHBIX W  MPOTPAMMHBIX  CPEICTB  HMH(DPOKOMMYHHUKAIIMOHHOM
HHOPACTPYKTYPHI

[1K-9.2 OreHnuBaeT KavyecTBO OOCIY)XHBaHUSA TepudepuiiHOro 00OpYyIOBaHUSA U
OpraHu3alM0 MHBEHTAPU3aLUU TEXHUUECKUX CPEJICTB

[1K-10 OGmnagaer cnocoOHOCTBIO K HACTPOHWKE M KOHTPOIIO pabOThl CETEBBIX 3JIEMEHTOB
MH()OKOMMYHUKAIIMOHHOW CHCTEMBI, YIpPaBICHUIO OE€30MacHOCThIO CETEBbIX YCTPONCTB H
IPOTPaMMHOT0 00eCleueHus, JUAarHOCTUKE OTKAa30B M OIIMOOK CETEeBBIX YCTPOMCTB H
IPOrPaMMHOI0 00€CIEYEeHUsl, KOHTPOJK MPOM3BOJUTEIBLHOCTH CETEBOM HH(PACTPYKTYpHI
UH(POKOMMYHUKAIIMOHHONW CHUCTEMbI, TPOBEIEHHUIO pErjJaMEHTHBIX paboOT Ha CEeTeBBIX
YCTPOMCTBAX U MPOrPaMMHOM obecneueHH NHPOKOMMYHHUKAIIMOHHON CUCTEMBI

[1K-10.1 Omnpenensier KaueCTBO HACTPOUKH M KOHTPOJISI pabOThI CETEBBIX 3JIEMEHTOB
MH()OKOMMYHUKAIIMOHHOW CUCTEMBbI
I1K-10.2 OreHnUBaeT Ka4eCTBO YIMpaBlIeHUs 0€30MacHOCTBHIO CETEBBIX YCTPOWCTB U

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




YCTPOWCTB
I1K-10.3 Ompenenser HEOOXOAWMMOCTH IPOBEACHHUS PErVIAMEHTHBIX paboT Ha

CETEBBIX YCTPOMCTBAX u IPOrPaMMHOM o0ecrieyeHNH
MH(GOKOMMYHUKAIIMOHHON CUCTEMBbI




4. CTpyKTypa, 00b€EM U colepkaHue TUCHUILINHBI (MOLYJIs)
OO0mast Tpy10eMKOCTh AMCLUMIUIMHBI COCTaBseT 3 3aueTHbIX exuuul] 108 akan. gacoB, B ToMm

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

— paeayautopuas — 0,95 akan. yacos

— camocTosTeapHas padota — 56,05 aka. yacos;

dopma aTTecTalUu - 3a4ET

AynutopHas s s
KOHTaKTHasl paboTa E 5 Dopma TEKyILEro
Pasnen/ Tema § (B akan. vacax) E g‘ Bun . KoRTpoIA Kon
J—— : g O | camocToATenbHOH (  yonesaeMOCTHH f Lo
@) 6 g £ paboThI IPOMEXXYTOYHOH
Tlex. J;;‘H~ Hg::{(T- E Lé aTTecTaluH
1. OcHOBHBIE CBEIIEHHUS O CETIX
nepeadn JaHHbIX
1. ITouck
JIOTIOJTHUTEIbHON
11 Kanpuposanue HHGOp MATUTH TTo
Ethernet 3aJ1aHHO# TeMe.
Anpecanus B TIPOTOKOJE 2. 1. Iposepxa [TK-9.1, TIK-
1P 4 /41 CaMOCTOﬂTeanoeu: I/IH)J,I/IBI/I)J,yaJ'{‘beIX 9.2, I1K-10.1,
Tporokon o6MeHa U3ydeHHe y4eOHOM 3a1aHuit TIK-10.2, TIK-
VTIPABIAIOMH U Hay4HO 2. YCTHBII onpoc 10.3
JUTEPATYPBI.
coobmenusimu (ICMP) 3. Pabora ¢
SNIEKTPOHHBIMHU
OubIMoTEeKaMH.
5
1. ITouck
JIOTIOTHUTEIHHON
1.2 IIpoTokou HH(bOpM%,HHH 1o
onpeneaeHus azpeca 3aﬂaHH§ HTeme.
(ARP) . 1. ITpoBepka T1K-9.1, TIK-
TIpoTOKOMEL 4 /41 29 CamocrosrensHoe | naanBuayansHbix | 9.2, TIK-10.1,
! M3yYeHHE yI4eOHOU 3aJJaHUH T1K-10.2, TIK-
”g::Hc;)(;p;Horo };Fe(;)Be}zll;;qH U Hay4HO 2. YCTHBIN onpoc 10.3
TAHHBIX JIUTEPATYPBI.
3. Pabota c
JNIEKTPOHHBIMHU
OuOIMOTEKAMH.
Wroro no pazneny 8 16/81 2,2
2. BsemeHne B CETEBYIO
OIEPAIMOHHYIO CHCTEMY




1. ITouck
JIOTIOJTHUTEIILHOM
nHdopManuy 1o

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

UH(}OPMAIHH 10
2.2 Yupasnenue obpazom 3aJJaHHOM TeMe.
OIEPALIMOHHON  CHUCTEMBI 2. 1. ITpoBepka I1K-9.1, TIK-
Huawei 5 10210 18.15 CamocrosrensHoe | naauBuayansHbix | 9.2, TIK-10.1,
PasBepThiBaHne cetn ¢ ™" |u3yuenue yueOHoi 3aJaHui [1K-10.2, TIK-
OJTHUM KOMMYTaTOpPOM ¥ HAYYHO 2. YCTHBIH ompoc 10.3
Huawei JIUTEPATYPBL

3. Paborac

IIEKTPOHHBIMH

OnbIHoTEeKaMHU.
HWroro no pazneny 9 18/611 53,85
HWroro 3a cemectp 17 |[34/141 20,35 3a4u€r
HWroro no aucuuninnne 17 |34/141 56,05 3a4eT




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

1. [Touck HONOMHUTENBHOM HH(DOPMAITUH 1O 33IaHHON TEMeE.

2. CamocTosTelIbHOE U3YUeHHE Y4eOHOI U Hay4YHO JIUTEepaTyphl.

3. PaboTa c 31eKTpoHHBIMU OUOJIMOTEKAMH.

1. TpaguuuoHHble 00pa3oBaTeNbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALINIO
00pa30BaTeNIbHOTO IpOLEcCCa U IPEAINoJaraloilyl0 MpsAMYyH0 TPAHCIALMIO 3HAHUM OT
MpernoaaBaress K aCHUPaHTy.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmanronHas Jekuuss —  [OCIEIOBAaTEIbHOE H3JIOKEHHWE MaTrepuaiga B
JTUCIUTUIMHAPHON JIOTHKE, OCYIIECTBIISIEMOE TMPEUMYIIECTBEHHO BEpOATbHBIMU CPEICTBAMU
(MOHOJIOT TpernoaaBaTesl).

JlabopaTopHas paboTa — opranu3zanusi yaeOHOM paboThl C peaIbHBIMU MaT€PUATBLHBIMU U
UH(OPMALIMOHHBIMU O0OBEKTaMH, JKCIEPUMEHTalbHas paboTa C aHAJIOTOBBIMH MOJIEISIMHU
peaTbHBIX 00BEKTOB.

2. Texnonmoruu npobIEeMHOr0 OOy4YEHHUSI — OpraHu3alus o0pa3oBaTeNBLHOrO Mpolecca,
KOTOpasi MPEANojaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE yUYEOHBIX MPOOJIEMHBIX
CUTYalui JUUIsl CTUMYJIMPOBAHUS aKTUBHOW MO3HABATEIHHON 1€ATEILHOCTH aCIIUPAHTOB.

3. HTEepaKkTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MpoIecca, KOTopas
IpeJnoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/ICHCTBUE BCEX YYACTHUKOB, JTOCTI)KEHUE HA ATON
OCHOBE JINYHOCTHO 3HAYMMOT'0 JIJIsl HUX 00pa30BaTeIbHOTO pe3yJibTaTa.

@opmbl yueOHBIX 3aHATHI C UCHOJIB30BAaHUEM CIEIHATU3UPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHOW CBSI3M» — JICKIHMS-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3aTUTAHUPOBAHHBIMU OITMOKAMH ), JIEKITUSI-Oece1a, JICKIUS-TUCKYCCHS, IEKIUA-KOH(DEePEHIHS.

4.  HuadbopManmOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTelbHblE  TEXHOJIOTUU  —
opraHu3aiys 00pa3zoBaTEIHLHOTO MPOIEcca, OCHOBAaHHAS HA MPUMEHEHUH TPOTPAMMHBIX Cpell U
TEXHUUYECKUX CPEJICTB paObOTHI CO 3HAHUSIMU B PA3IUYHBIX TPEIMETHBIX 00IaCTIX.

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEeIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuiaoxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE 0O0ecredeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Onudep, B.I'. OcHOBBHI ceTeil nepenaun MaHHBIX | ydeOHOe mocobue / B.I'. Omudep,
H.A. Omudep. — 2-e u3n. — Mocksa : UHTYUT, 2016. — 219 c. — Tekcr : anekTpoHHbIi //
Jlansb : anekTpoHHO-OMOIMOTeuHast cuctema. — URL: https://e.lanbook.com/book/100346 (nara
obpamenus: 15.03.2020). — Pexxum goctyma: 1uist aBTOPU3. MOJIb30BATEICH.

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

cereil U TeneKOMMyHHKanui | ydeOHoe mocooue / A.B. IIpockypsikoB. — Pocros-Ha-/loHy :
I0O®Y, 2018. — 201 c¢. — ISBN 978-5-9275-2792-2. — Texkct : snextponnsiii // Jlanp :
ANIEKTPOHHO-OMOMmoreunass cucrtema. — URL: https://e.lanbook.com/book/125052 (nara

obpamienns: 15.03.2020). — Pexxum gocTyIa: A1 aBTOPHU3. IOJIb30BATEIEH.

0) lonoJiHMTE IbLHASA JIATEpaTypa:
1. MargeeB, M./I. Anmunuctpuposanue Windows 7. [Ipaktuueckoe pyKOBOACTBO U



CIPAaBOYHHUK aJMUHHUCTparopa . pykoBojactBo / M.JI. Marsees, P.I'. Ilpokaun. — CaHkT-
[TerepOypr : Hayka u Texnumka, 2013. — 400 c. — ISBN 978-5-94387-916-6. — Tekcr
anektpoHHbi  // Jlanb : ANIEKTPOHHO-OMOMMoTewHass ~ cuctema. —  URL:
https://e.lanbook.com/book/39611 (mara oOpamenms: 15.03.2020). — Pexxum mocryma: s
aBTOPH3. TI0JIH30BATEIICH.

2. Kyryzos, O. U. NHpOKOMMYHUKAIIMOHHBIC CHUCTEeMbl U ceth : yueOnuk / O. .
Kyry3os, T. M. Tatapaukona, B. B. I{lexanoBckuii. — Cankr-IlerepOypr : Jlans, 2020. — 244 c.
— ISBN 978-5-8114-4546-2. — Tekcr : snektpoHHbIi // JlaHb : 3J1€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/136177 (nara oopamenus: 15.03.2020). — Pexum
JOCTYIIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

B) MeToqu4ecKke yKa3aHUs:

1. Tewnraiikun, E. A. Opranuzanus ceteBoro aaMuHUCTpHpoBaHus. CeTeBble
OTICPAIIMOHHBIC CHUCTEMBI, CEPBEPHI, CIY)KOBI M TIPOTOKOJIBI. JlabopaTopHbIe paboThI : yueOHOe
nocobue / E. A. Tenraiikun. — Cankt-IlerepOypr : Jlans, 2020. — 128 ¢. — ISBN 978-5-8114-
4734-3. — Texkct : anekrponnsiid // Jlanb : 3nekTpoHHO-OMONMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/136178 (mata ob6pamenus: 15.03.2020). — Pexxum goctyma: st
aBTOPU3. I10JIb30BATEIIECH.

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

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:

IIporpamMmmHoe oGecieueHue

Haumenosanue 11O Ne norosopa Cpok aeicTBus JTMLEH3UN
MS Windows 7
Professional(mma  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |xs, 135 41 17.09.2007 Gecepoumo
Professional
MS Office Visio
Prof 2003 (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Visual Studio
Code cB0OOAHO pactpocTpansemoe [10 6eccpouHO
MS Windows
Server(amns J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HazBanme Kypca CcplIKa

9 MaTepHaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIHUIIIIMHBI BKJIIFOYACT:



1. JlexunonHas ayautopus ayn. 282. MyabTUMEIMIHbBIE CPEICTBA XPaHEHHUS, TIepeJadu U
npeJcTaBieHust HHOpMaIuu.

2. Kommbrorepubsie kinaccol Llentpa wuHoOpmanumonusix Ttexnonoruii ®I'bBOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBI, OObEIUHEHHBIE B JIOKAJIbHBIE CETH C BBIXOJOM B
Internet, ocHaleHHbIE COBPEMEHHBIMU MPOrPAMMHO-METOJINYECKUMHU KOMIUIEKCAMH IS
peleHns 3a1a4 B 006J1acTi HHOOPMATHKH ¥ BEIYUCIUTEILHON TEXHUKH.

3. AyIuTOpuH ISl CAMOCTOSITEIbHON pabOThl: KOMITBIOTEPHBIE KJIACChI; YN TATbHbBIE 3AJIbI
oubmorekn. Bee xmaccet YUT u ACY ¢ mepcoHaqbHBIMH KOMITBIOTEPAMH, BBIXOZOM B
WuTepHer M C JOCTYOM B OJJIEKTPOHHYIO HH(GOPMAIMOHHO-00PAa30BaTEIbHYI0 Cpelry
YHHUBEpPCUTETA.

4. Ayautopuii 175 TPYNIOBBIX U UHANBUAYAIbHBIX KOHCYJIbTALUN, TEKYILIEr0 KOHTPOJISI
U [IPOMEKYTOUHOM arrectauuu. Aya. 282 u kiaccsl YUT u ACY.

5. [Ilomemenuss [isi caMOCTOATENbHOW pabOThl OOYYAIOMIMXCS, OCHAIIECHHBIX
KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUYECHUS K ceTh «VHTEepHET» U HaJIU4YUEM
JoCTyrna B SJEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO cpely opranusanuu. Kiacchbl
YUT u ACY.

6. Ilomemenuss nns XpaHeHUS W NPOPUIAKTHUUECKOTO OOCIYKUBAHHS Y4eOHOTO
obopynoBanus. LleHTp nHDOPMAITMOHHBIX TEXHOJIOTHIA — ayi. 372.



npuiioxxkenue 1

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

TEXHOJIOI'HH KOMMYTALIUU H MAPIIIPYTU3AIIHHU HCIA
ROUTING&SWITCHING

JlabopaTopnasi paGora HacTpoiika cTaTH4eCKHX MAPIIPYTOB U MapUIPyTOB 110
YMOIYaHHIO

Hean o0yyenus

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

[1 Hactpoiika cTaTH4eckoro MapiipyTa ¢ Ucroyib3oBaHueM untepgeiica u [P-agpeca B kauectse
CJIEAYIOIIEro epexoaa.

[] ITpoBepka pabOTBI CTATUUECKOTO MapUIpyTa.

[] Peanm3ariusi B3aUMOCBSI3M MEX/TY JIOKIBHOM U BHEIIHEH CEThIO C CIOIb30BAHUEM
MapuipyTa o yMOJIYaHHUIO.

[1 Hactpoiika pe3epBHOIO CTAaTHYECKOr0 MapuIpyTa Ha MapIipyTH3aTOPeE.

Tomosorus

Puc. 4.1 Tononorus 1abopaTopHOii pabOTHI I CTATHYECKOTO MapIIpyTa ¥ MapiipyTa 1o
YMOJTYAaHUIO

Cuenapuii

Hpe,I[HOJ'IO)KI/IM, 4TO BBl ABJIACTCCh CCTCBBIM AAMUHUCTPATOPOM KOMITAHHUH, KOTOpasa UMECT OANH
aI[MI/IHI/ICTpaTI/IBHHﬁ AOMCH, U B Ipeaciiax aIMUHHUCTPATHBHOTO JOMCHA OBLIO OIpeacICHO
HECKOJIBKO CeTeﬁ, AJIL KOTOPBIX B HACTOAIICEC BPECMS HE CYIIICCTBYCT METOJa MAPIIPYTU3alTUU.
[Tockonpky MaciITad ceTu Mall, BCEro HECKOJIbKO CeTeH, CTaTU4eCKUE MapIIPyThl U MapLIPYThI
M0 YMOJIMaHUIO JOJIZKHBI UCITOJIB30BATHCS IS pCalIn3allii MCKCETCBOT'O BSaHMOHeﬁCTBHH.
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 OCHOBHBIX HACTPoOeK cuctemMsbl u IP-agpecos

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

<Huawei>system-view

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

[Huawei]sysname R1

[R1]interface GigabitEthernet 0/0/0

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

[R1-GigabitEthernet0/0/0]quit

[R1]interface GigabitEthernet 0/0/1

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

[R1-GigabitEthernet0/0/1]quit

[R1]interface LoopBack O

[R1-LoopBackO]ip address 10.0.1.1 24

Bemonaure komany display current-configuration ans npoBepku HacTpoOeK.
<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-LoopBackQ]ip address 10.0.3.3 24

<R3>display ip interface brief

Interface IP Address/Mask Physical Protocol

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

GigabitEthernet0/0/0 10.0.13.3/24 up up

GigabitEthernet0/0/1 unassigned up down

GigabitEthernet0/0/2 10.0.23.3/24 up up

LoopBack0 10.0.3.3/24 up up(s)

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

C noMoIIs0 KOMaH sl 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 tt|=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=3 ttI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=4 tt|=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=5 ttlI=255 time=30 ms
--- 10.0.12.2 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

<R1>ping 10.0.13.3

PING 10.0.13.2: 56 data bytes, press CTRL_C to break



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

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

C momoIpI0 KOMaH/Ibl ping MPOBEPLTE COSAUHEHHE C CEThiO ¢ R2
<R2>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

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

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

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

Ilar 2 [IpoBepka NoaAKJIIOYEHUSI

C nmomol1p0 KOMaHabl ping MpoBepsTe coeanHerne Mexay R2 u cersmu 10.0.13.0/24 u
10.0.3.0/24

<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

Ecin R2 xo4er ycraHOBUTH CBs3b ¢ cerMeHToM cetu 10.0.3.0, MapiipyT, npeiHa3HauYeHHBIN IS
ATOTO CETMEHTAa CETH, IOJDKEH OBITh HACTpOeH Ha R2, a MapmipyThl, MpeiHa3HAUYCHHBIE IS
uHTepdeiica R2, nomkHbl ObITH HACTPOEHHI Ha R3.



ITpenpinymunii pe3yapTaT TecTa oka3blBaeT, 4To R2 He MokeT cBs3biBaThes ¢ 10.0.3.3
10.0.13.3.

Beimonaure komany display ip routing-table mpist mpocmotpa Tabnuisl mapmpytusammu R2.
Tabnmuma MapmpyTu3anuy He COICPKUT MapLIPyTOB 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 00 D 127.0.0.1 LoopBack0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

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

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

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

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

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

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

127.0.0.0/8 Direct 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

Ilar 3 KonpurypupoBanue ctaTH4ecKUX MapmpyToB Ha R2.

CxoHdurypupyiite cratndeckuii Mmapmpyt juist ceredt HazHaueHus 10.0.13.0/24 u 10.0.3.0/24, co
CJIEYIOIIUM NIEPEXO0I0M, YCTaHOBIEHHBIM Kak [P-anpec 10.0.23.3 s R3, 3Hauenue
npenanoureHus 60 sABiIseTcs 3HAUEHUEM 110 YMOIYAHUIO U HE JOJIKHO OBITh YCTAHOBIIEHO.
[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 sHauenue 24 ykasbiBaeT JUIMHY MAaCKH MOJICETH,
KOTOpasi TaKKe MOKET OBbITh BbIpaXKeHa C UCIOJIB30BaHUEM JIECATUYHOrO 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 KonpurypupoBaHnue pe3epBHbIX CTATHYECKHUX MAPLIPYTOB.

Janneie, koropbiMu oOMeHuBaroTes R2 n 10.0.13.3 u 10.0.3.3, nepenatorcs MO JIMHUM CBSI3U
Mexy R2 u R3. R2 ve moxer cBsizatbes ¢ 10.0.13.3 u 10.0.3.3, ecnu kanan mexnay R2 u R3
HEHUCIPABEH.

B cootBeTcTBUHM ¢ Tonosorueit R2 moxet oOMeHnBaThest faHHBIME ¢ R3 uepe3 R1 B ciyuae
c6o0s coenunennst Mexy R2 u R3. Jlns BkimoueHus 3T0i n30bITOYHOCTH MOKHO HAaCTPOHUTD
pPE3EpBHBIN CTAaTUYECKU MapuIpyT. Pe3epBHbIEC CTAaTUUECKHE MAPIIPYThI HE ACHCTBYIOT B
o0bIyHBIX citydasix. Ecnu cBs3p Mexay R2 u R3 He paboTtaer, pe3epBHbIE cTaTUYECKHE
MapIIpyThl UCIIOIB3YIOTCA IS IEpEeIauu JaHHBIX.



M3MeHnTe HACTPONKH JJIs1 pE3EPBHBIX CTATUYECKUX MAPLIPYTOB, YTOOBI MapUIPYThI
HUCIIOJIb30BAJIMCH TOJIBKO B ClIy4dac c00s1 OCHOBHOTI'0 KaHana. B stom IIpUMEPEC MPEAIIOUTEHUC
PE3EpPBHOI0 CTATUYECKOT'0 MAPIIPYTa YCTAHOBIIEHO PaBHBIM 0.

[R1]ip route-static 10.0.3.0 24 10.0.13.3

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

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

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

Ilar 5 IIpoBepka cTaTHYeCKUX MAPLIPYTOB.

[TpocMoOTpUTE TEKYIIYIO KOH(MUTYPAILIUIO CTATUYECKOTO 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

Ta6n1z1ua MapaipyTu3ainum COACPKUT ABa CTATUICCKUX MaplipyTa, KOTOPbIC ObLIN HAaCTPOCHLI
Ha 1rare 3. 3Hauenuem nodst Protocol sieisercs Static, yka3siBaroniee Ha CTaTHYSCKUN
Mapipyt. 3HaueHueM noist Preference sisnsiercs 60, ykaspiBaromiee, 4To Ui MapIipyTa
HCIOJIB3YCTCA MPCANOUYTCHUC 110 YMOJIYaHHUIO.

[TpoBepbTe ceTeBOE COeAMHEHHE, YTOOBI YOeaUThCs, 4TO MapiIpyT Mexxay R2 u R3 cymectByer.
<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

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

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

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

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

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

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

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

Reply from 10.0.3.3: bytes=56 Sequence=2 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 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

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

<R2>tracert 10.0.13.3

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

press CTRL_C to break

1 10.0.23.3 40 ms 31 ms 30 ms

<R2>tracert 10.0.3.3

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

press CTRL_C to break

1 10.0.23.3 40 ms 30 ms 30 ms

BoixoaHble JaHHbIE KOMaH bl IPOBEPAIOT, YTO R2 HanpsMyro oTnpasiiser AaHHbIE B R3.
Ilar 6 IlpoBepka pe3epBHBIX CTATHYECKUX MAPIIPYTOB.

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

[R2]interface GigabitEthernet0/0/2

[R2-GigabitEthernet0/0/2]shutdown

[R2-GigabitEthernet0/0/2]quit

CpaBHHTE TaOIUIBI MAPUIPYTU3ALUH C TPEABLAYIIMMHI Ta0IUIAMH MapLIPYTOB J10 TOTO, KaK
Gigabit Ethernet 0/0/2 6511 OTKITIOUEH.

<R2>display ip routing-table

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

Routing Tables: Public

Destinations : 12 Routes : 12

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBackO0

10.0.2.2/32 Direct 0 0 D 127.0.0.1 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 InLoopBackO

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

Crnenyrome nepexoas! ¥ NPEAIOYTEHHS IBYX MapIIPyTOB, KaK IIOKa3aHO B NPEAbIAYIIEH
TabnuIe MapuIpyTU3auu 1 R2, n3sMeHUIHCh.

ITpoBepspTe cBs3b Mexay R2 n 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 ttI=255 time=3 ms

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

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




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

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

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

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

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

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

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

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

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

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

Komanny tracert takye MOHO BBIIIOJHUTD JI IPOCMOTPA MapuIpyTa, o KOTOPOMY
nepeaar0TCAa JaHHBIC.

<R2>tracert 10.0.13.3

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

210.0.13.3 30 ms 21 ms 21 ms

<R2>tracert 10.0.3.3

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

210.0.13.3 30 ms 21 ms 21 ms

PGSYJ'II)TaT BBITTOJTHCHHA KOMAaHAbBI TIOKA3bIBACT, YTO JaHHBIC, OTIIPABJICHHLIC R2, JOCTUT'ar0T R3
yepe3 cet 10.0.12.0 m 10.0.13.0, nonknroueHnHsie k R1.

IIar 7 Ucnoan30Banue MapmpyToB [0 YMOJYAHUIO IJISI peajiu3aliuu CETEBOro
CoeANHCHUS.

Bxurounte unTepdeiic, KOTOpbIit ObLT OTKIIIOUEH Ha mm1are 6 Ha R2.

[R2]interface GigabitEthernet 0/0/2

[R2-GigabitEthernet0/0/2]undo shutdown

[TpoBepsTe moakrouenue k cetu 10.0.23.0 ot R1.

[R1]ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

R3 He MoeT OBITh IOCTUTHYT, IOTOMY YTO MapuipyT, npeanazHadeHusiid ans 10.0.23.3, ne
HacTpoeH Ha R1.

<R1>display ip routing-table

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



Routing Tables: Public

Destinations : 14 Routes : 14

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.1.0/24 Direct 00 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

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

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

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

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

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

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

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

127.0.0.0/8 Direct 00 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

MapuipyT o yMOJI4aHHIO MOXKET ObITh HacTpoeH Ha R1 ass 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

[Tocne 3aBepuieHuss HACTPOKKHU NpoBepbTe CcBA3b Mexay R1 n 10.0.23.3.

<R1>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

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

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

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

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

Reply from 10.0.23.3: bytes=56 Sequence=5 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 o ymMoI4aHuIo rnepecbuiaet Tpaduk, npeaHasHadennbiil s 10.0.23.3, va
cnenyromunii nepexon 10.0.13.3 va R3. R3 nanpsamyro nogkmroued k cetu 10.0.23.0.
Ilar 8 KonpurypupoBanue pe3epBHbIX MAPLWIPYTOB M0 YMOJTYAHHIO.

B cnydae c6ost coenunenns mexxay R1 u R3 MoxxHO Hconb30BaTh pe3epBHBINA MapIIpyT 110
ymoirganuro s cBa3u ¢ 10.0.23.3 u 10.0.3.3 gepes cets 10.0.12.0.

OIIHaKO R1 HaIMpsaMYyrO HC MOAKIIOYCH K 3TUM CCTAM, U ITOOTOMY JISA obecrneyeHus MapuipyTta
MEPECHUIKH JTOJIKEH ObITh HACTPOEH Pe3epPBHBIN MapIIpyT (B 000MX HANpPaBICHUSX).
[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 MAPHIPYTOB 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
Otxkmrounte Gigabit Ethernet 0/0/0 na R1 u otrimrounte untepdeiic Gigabit Ethernet 0/0/0 na R3
JUTSI AMHATAIIU cOO0sl KaHaIa, a 3aTeM nmpocMoTpute MapmpyTtel R1. CpaBHUTE TEeKyIIHe
MapIIpyThl ¢ Mapipyramu 1o otkiaroueHus 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 00 D 127.0.0.1 LoopBackO0

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

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

B cootBercTBUM ¢ mpeabiaymiel Tabnuneit MapipyTusanuu 3Hadenue 80 B crondie Preference
(ITpeanourenue) ykasplBaeT, 4To pe3epBHbIN MapiipyT o ymoadanuio 0.0.0.0 aktuBHO
nepecbuiaeT Tpaduk K creayromemy nepexony 10.0.23.3.
[TpoBepbTe ceTeBoe moakitoueHne 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 ttI=254 time=250 ms
Reply from 10.0.23.3: bytes=56 Sequence=3 ttI=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=4 ttI=254 time=76 ms
Reply from 10.0.23.3: bytes=56 Sequence=5 ttI=254 time=76 ms
--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received




0.00% packet loss

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

<R1>tracert 10.0.23.3

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

2 10.0.23.3 60 ms 53 ms 56 ms

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



NpUIOKEHUE 2

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

TEXHOJIOI'HH KOMMYTALIUU H MAPIIIPYTU3AIIHHU HCIA
ROUTING&SWITCHING

Kon HIUKaTOp AOCTUKEHUS
OLeHOUYHBIE CpesICTBA
MHAMKATOpa [KOMIIETEHLIUN

[T1K-9 Bnaneer HaBblkaMH BBOJA B SKCIUTyaTallMIO allapaTHBIX, IPOrPAMMHO-ANIAPATHBIX U MPOTrPAMMHBIX
cpencTB MH(POKOMMYHUKAIIMOHHOW WHMPACTPYKTYphl COBMECTHO C TMPEICTABUTEISIMA ITOCTABIIMKOB
o0opy/moBaHusi, TOTOB K 0OCHyKHMBaHUE MepupepuitHOro o0OpyIOBaHUS U OpraHU3alMU WHBEHTapU3AIHU
TEXHUYECKUX CPEJICTB

Kon Cooeporcanue Teopemuueckue 6onpocsi, mecmsl, NPakmuyecKue 3a0anus, 3a0auu
UHOUKAMOpa U3 npoeccuoHanbHoOU 0061ACmU, KOMNIEKCHbLE 3A0AHUS, 8 MOM
yucie 3a0anusi Ha Kypcogvle npoekmol (pabomol) uiu uHsle
Mamepuaisl, OYeHUBAOWUE UHOUKAMOP OOCTUICEHUSL
KOMnemeHyuu

[1K-9.1 OrieHuBaeT Ka4eCcTBO
BBOMA B SKCIUTYaTAUHIO | [Toneyeny, meopemuueckux 60npocoe
anmaparHbIX,

IPOrPaMMHO-aIIapaTHBIX
U MPOTPAMMHBIX CPEICTB
MH(}OKOMMYHUKAIIMOHHOM

[IpoTokoa cBs3yrOIIEro AepeBa
Mapmpytu3zanus B IP-cetsax

UHPPACTPYKTYPHI
[1K-9.2 OnenuBaet KauecTBoO | [Ipakmuueckue 3a0anus
00CITyKUBAHHS 1. B ciyuae, eciau kopHEBOI MOCT (KOMMYTAaTOp) BPEMEHHO
nepuQepuitHoro BBIXOJUT U3 cTposi B ceTl STP, cneayromuii paboTocrnocOHbIH
obopynoBaHus U | KOMMYTaTOp CTAHET KOPHEBBIM MOCTOM. UTO MPOU30MIET, KOTIa
OpraHu3anuio HEUCTIPAaBHBI KOPHEBOM MOCT CHOBA CTAHET aKTHUBHBIM B CETH?
HHBCHTapH3aluu 2. B 4em pazHuIia MeX1y CTOMMOCTBIO TYTH U CTOUMOCTBIO
TEXHUYCCKHUX CPCIACTB KOPHEBOTO HYTI/I?
3. KaxoB mopsiiok npuHATHS pelieHui 0 BBIOOpe MapIipyTa’?
4. Uro npencrasisier co0oil mpuoputeT?

[TK-10 O6namaeT crmocoOOHOCTHIO K HACTPOMKE W KOHTPOJIIO pa0OThI CETEBBIX AJIECMEHTOB
MH(OKOMMYHUKAIIMOHHON CHCTEMBI, YIIPABJICHNIO O€30MMaCHOCTHIO CETEBBIX YCTPOICTB U MPOrPaMMHOIO
o0ecrneveHus, TMarHoCTUKE OTKA30B U OIINOOK CETEBBIX YCTPOMCTB U MPOTrPaMMHOT0 00eCIIedeH s,
KOHTPOJTIO TPOU3BOUTENLHOCTH CETEBON MHPPACTPYKTYPHI HHHOKOMMYHUKAIIMOHHOW CHCTEMBI,
MIPOBEJICHUIO PETTIAMEHTHBIX Pa0OT Ha CETEBBIX YCTPOMCTBAX U MPOTPAMMHOM O0ECTICUeHU U
WH()OKOMMYHUKAIIMOHHON CHCTEMBI

Kon Cooeporcanue Teopemuueckue 6onpocsl, mecmsi, NPaKkmuyeckue 3a0anus, 3a0a4u
UHOUKAMopa u3 npogpeccuonanvbHol obracmu, KOMIIEKCHbIE 3A0aHUS, 8 MOM
yucie 3a0anusl Ha Kypcosble NpoeKkmol (pabomol) uiu uHsle
Mamepuaisl, OYeHU8aWUe UHOUKAMOP OOCTUINCEHUSL
KOMnemeHyuu

I1K-10.1 Ornpenenser KauecTBO Ilepeuenv meopemuyeckux 6onpocos




Kon M HIUKaTOp AOCTUKEHUS
OLeHOUYHBIE CpesICTBA
WH/IMKATOpa [KOMIIETCHIINH

HaCTPOMKHU U KOHTPOJIS Craruueckue MapuipyTsl nepenayu no IP-cetu

paboThI CETEBBIX MapiuipyTtuzanus ¢ y4eTOM COCTOSIHUA KaHajla ¢ TIOMOIIBIO
3JICMEHTOB
MH(POKOMMYHUKAITUOHHON
CHCTEMBI

npotokosia OSPF
Ipakxmuueckue 3adanus

1. UYro ciemyer U3MEHHUTh, YTOOBI CTATUYECKUN MapIIPYT CTal
IUTABAIOLIUM CTaTUYECKUM MapuIpyTom?

2. Kakoii ceTeBoii ajipec J0KeH ObITh ONpeieNeH, YTOObI
CTaTUYECKUN MapIIPyT MO YMOJYAHUIO ObUI yKa3aH B TabJIuIe
MapupyTuzauun’?

3. JUJ1s 4ero MCIolib3yeTcs HHTEpBaJl MEPTBOW 30HBI B
3arojoBke OSPF?

4. UYro Takoe ajpec MHOT0aIpecHON nepeaayu B
[IMPOKOBEIIATEIILHOW CETH, KOTOPBIA NCIOIB3YETCs BBIICICHHBIM
MapuipytuszaropoM (DR) u pe3epBHBIM BbIIETICHHBIM
Mapupytuzaropom (BDR) mist npociymmBanus nadopmarmu 06
OOHOBJICHMH COCTOSIHUS KaHaja?

I1K-10.2 OreHuBaeT KauecTBO llepeuenv meopemuyeckux 6onpocos
yHpaBJICHUA [Tpunnumns! pabotsl nmpotokona DHCP

0€30IIaCHOCTHIO CETEBBIX ATpernpoBanie KaHaoB

CTPOUCTB U
yerp Ilpakxmuueckue 3a0anus

MIPOrPaMMHOTO
OBeCTIeUeHS, i ) Kakwue |IP-agpeca oObIYHO HCKITIOUYAIOTCS U3 aAPECHOTO
JAATrHOCTUKH OTKA30B U yras .
OLTHGOK CETEBBIX 6. Kakoi CPOK apeH bl IP-angpeca o ymonuaHuo?
yCTpolcTR 7. Uro MPOM3OHET, ECIH aAMUHHCTPATOP MONbITACTCA
no6asuth naTepdeiicer Gigabit Ethernet u Fast Ethernet B oqun u
TOT ke uHTepdeiic Eth-trunk?
8. Kakoii pexxum arperupoBaHusi HEOOXOAUMO HCIIOIb30BATh
JUTSL CO3/TAHUST PE3EPBHBIX KaHAIOB?
IT1K-10.3 Onpenenser Ilepeuenv meopemuueckux 6onpocos
HEOOXO0UMOCTh [Tpunnuns: pabotsl VLAN
MIPOBEICHUS

Mapmpyruzanuss VLAN
periaMeHTHBIX paboT Ha

o Ipakmuyeckue 3a0anus
CETEBBIX YCTPOMCTBAX U

9. Ecnu tpankoBblii kanan umeet PVID 5, u ucnons3yercs

IPOrpaMMHOM

og o cg CUCHIM komana port trunk allow-pass vlan 2 3, To kakoit Tpadhux VLAN
o 9

HEOKOMMYHUKAIHOHHOM Oyner NepesIaBaThCs 110 IAHHOMY KaHauty’

CHCTEMEL 10.  Kakwue aeicTBust OyayT NPEANPUHSITHI TOPTOM JOCTYIIA C

PVID 2 npu nonydyeHun HETETUPOBAHHOTO Kajipa?

11. s gero ucnonb3yercs komanaa dotlqg termination vid
<vlan-id>?

12. Kaxk ckoHurypupoBath Ha KOMMYTaTOpPE MepeaIpecarnuio
tpaduka VLAN Ha co3naHHble cyOnHTEpdeiich?







