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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Tojly Ha 3aceaHuy Kapeapbl BBIYMCIUTENBHON TEXHUKH U TPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIUUCINTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roIy Ha 3acelaHuu KaQeapbl BBIYUCIUTENLHON TEXHUKH U IPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl BBIYUCINTETLHON TEXHUKH U IPOrPAMMHUPOBAHUSI

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBOGHUSI TUCHUIUIUHBI (MoOayisi) «PacmpeleneHHble CHUCTEMBD» SBISIETCA
03HAKOMJICHHE CTYJCHTOB C PAaCIIUPEHHBIMU MTOHATUSMH U TEXHOJIOTHSIMH PaOOTHI COBPEMEHHBIX
BBIUMCIIUTENBHBIX MAIIMH, KOMIUJIEKCOB, CETEl XpaHeHHs M MepeAadd AaHHbIX, (hopMHpOBaHUE
NpEeJCTaBICHUN O 3aJjadyaXx M METOJaxX aIMHHUCTPUPOBAHHS OOOpPYIOBAHMS, HCIIOJIB30BAHUS
3HAHUU JJIs pellieHus MPUKJIaIHbIX 3a/1a4.

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

— noHuManue apxutektypsl [1K u cepsepos;

— HACTPOMKA CETEH Nepeaadn JaHHbIX;

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Jucuuruinna PacnpeneneHHble  CHUCTEMBI  BXOJUT B 4YacTh y4eOHOro IJiaHa
bopMHpyeMyI0 yyaCTHUKaMHU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpaMMBbl.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUIUIUH/ IPAKTUK:

[IporpammupoBanue

HNudopmatuka

CTpyKTypbl ¥ MOJEJIN TaHHBIX

AJMUHUCTpUpPOBaHME CeTell nepeaayn JaHHbIX

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3yYCHUU TAHHON NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

Opranuzanus 9BM

OBM u nepudepuiinbpie ycTpolicTBa

AJIMAHHCTPUPOBAHUE CEPBEPOB

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrare ocBoeHus AucCUMIUIMHBI (Monyinsi) «PacmpeneneHHblE CHCTEMBI»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[TK-3 CrocoOHOCTh aHAM3UPOBATH TPEOOBAaHUS K MPOTrpaMMHOMY oOecredeHHo W 0Oazam
JTAHHBIX, Pa3pabOTKU TEXHUYECKHX chenudukaniii Ha MporpaMMHbIE KOMIIOHEHTBI U HUX
B3aUMOJIEHCTBUE, TPOEKTUPOBATH WED-TIpHI0KeHNs 1 0a3hl JAHHBIX

[1K-3.1 AHanu3upyer pe3yabTaThl 10320 UM TH-UCCIIETOBAHUS JUTS
Web-npriiokeHust

[1K-9 O6namaer croCOOHOCTHIO K BBHITIOJHEHUIO MOHHTOPWHTA COOBITHH, BO3HUKAIOUIMX B
nporecce paboThl HHPOKOMMYHHUKAIIMOHHON CHUCTEMBI, M TIPOTOKOJIHPOBAHUS COOBITHIA,
BO3HHUKAIOIIUX B TIpoliecce padoThl MHPOKOMMYHHMKAITMOHHON CHUCTEMBI sl 00eCTIeueHUs
pabotel Web-nipunoxenuit

[1K-9.1 OneHuBaeT pe3ysibTaThl MOHUTOPUHTA COOBITHI, BO3SHUKAIOIIUX B MTPOLIECCE
paboThl THPOKOMMYHHUKAIITMOHHON CUCTEMBbI
[1K-9.2 OneHuBaeT KadyecTBO MPOTOKOJIUPOBAHUS COOBITUH, BO3HUKAIOIIUX B

nporecce paboThl MH(YOKOMMYHHUKAIIMOHHOM CUCTEMBI JIJIsi 0OeCreueHUs
pabotsl Web-niputosxenuit




4. CTpyKTypa, 00bEM H coaep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KOHTaKkTHas padora — 69,8 akaj. yacos:
— aynuTopHas — 68 akaj. 4acos;

— BHeaynuTopHas — 1,8 akaj. yacos;

— caMOCTOsITebHAs paboTa — 74,2 akaJl. 4acoB;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynuropHas s
o | KOHTAKTHas pabota E QE dopma TEKyIIEero
Paszen/ Tema g (B axaj. yacax) E > Bun 5 KOHTPOJIS Kon
[— : g © | camocTosTenbHOI | ycreBaeMOCTH 1 KOMITETEHIIHH
O g £ padoThI MIPOMEKYTOUHOM
Tlex. mab. | mpaxr. zZ aTTeCTaluu
3aH. 3aH. | O &
1. Kommyranus B
pacnpeieNieHHbIX CHCTeMax
1. [Tonck
JIOTIOTHATENBHON
uH(popMaIHy 10
3alaHHON TEME.
11 [Iporoxon 2. 1. TIpoBepka K-3.1
CBSI3YIOILETO JiepeBa 8 8 9 CamocTosTenbHOE | HHANBHIYAIBHBIX TTK-9. 1‘
TIpuHumMnIbL paboThI u3ydyeHue yueOHoi 3aJaHui K-9 2‘
npotokosia DHCP U Hay4HO 2. YCTHBIN omnpoc '
JIUTEPATYPHI.
3. Pabora ¢
3JIEKTPOHHBIMU
O6ubnoTexkamu.
4
1. IMouck
JOTIOJTHUTENHHOM
uH(popMaIHy 10
3alaHHON TEME.
12 Arpernposanue CaMOCT()Zi;TSJ'ILHOG nniﬁzlf;;ﬁ:;m IK-3.1,
KaHaJIOB 8 9 10 o N I1K-9.1,
ITpuauuns: padotsr VLAN i Sananii IK-9.2
Y HAYYHO 2. YCTHBIH onpoc
JIUTEPATYPHI.
3. Pabota c
3JIEKTPOHHBIMU
O6ubimoTeKamu.
Wroro no pazaeny 16 17 19
2. Maprupyruszanus B
pacrpe/esIeHHbIX CHCTEMAX




1. ITouck
JIOTIOJTHUTEILHOM
uH(popMaIuy 1o

3aJJaHHOM TeMe.

2.1 Mapumpyruzanus B 2. 1. TIpoBepxa K31
IP-ceTsix 8 8 12 CamocTosTeNbHOE | MHIMBHYaTbHBIX HK-9. ll
Crartuueckue MapUIpyTh n3ydeHue yueOHoH 3aJaHu’ HK-9. 2‘
nepenaun no IP-cetn U Hay4HO 2. YCTHBIN Ompoc '
JIATEPaTypPhIL.
3. PaGota c
JNEKTPOHHBIMU
O6ubmMoTeKamu.
1. ITouck
JIOTIOJTHUTENIbHOM
uH(popMaIuy 1o
2.2 Mapuipytuzanus  C 3aHaHH§H reme. 1. TIpoBenka
YHCTOM COCTOARMA KaHaja CaMOCTOS;TeJ'IBHOG HHnidBIfnyaJII)LHLIX MK-3.1,
C TIOMONIBIO IPOTOKOJIA 10 9 7,5 o N I1K-9.1,
OSPF u3y4yeHue yueOHoi 3alaHnAH K-9 2
Mapmpyrsamis VLAN U Hay4HO 2. YCTHBIN ompoc
JIATEPaTyphIL.
3. Pabora ¢
INEKTPOHHBIMU
OubIMoTEKAMU.
HWroro no pazneny 18 17 55,2
Hroro 3a cemectp 34 34 38,5 3a4éT
Hroro no qucuumnnune 34 34 74,2 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

2. CaMoCTOSTENbHOE N3y4YeHUE yUeOHOM 1 HAYIHO JIUTEPATYPHI.

3. Pabora ¢ 311eKTpOHHBIMU OMOINOTEKAMH.

1. TpaguumoHHBIE 00pa30BaTENBHBIC TEXHOJIOTHH, OPUEHTUPOBAHHBIC HA OPTraHU3AIUIO
00pa3oBaTeNbHOTO IMpoIlecca U MPEANOoJIaralonlyl0 MpsAMYyI0 TPAHCIALMIO 3HAHUM OT
Iperno/iaBaTess K aclupaHTy.

@opMbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

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

JlaGoparopHasi paboTa — opranuzanus yueOHoH paboThI C peaibHBIMH MaTEPUATIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMM, AKCIEPUMEHTAIbHAS pPadoTa C aHAJIOTOBBIMH MOJCIISIMHU
pealbHbIX 00BEKTOB.

2. Texnomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEILHOTO IMpolecca,
KOTOpas MperoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YyUEOHBIX MPOOIEMHBIX
CUTYaITUH JUISl CTAMYJTUPOBAHUS aKTHBHOW ITO3HABATEIILHOU JICITSIILHOCTH aCITUPAHTOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHu3allusg 00pa3oBaTENIbHOIO IMpoliecca, KOTopas
IpEeIoiIaracT akTUBHOE U HEIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA STON
OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3yabTaTa.

@dopMbl yU4eOHBIX 3aHSATHI C WCIOJB30BAHUEM CICIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlekumst «oOpaTHOM CBS3M» — JEKIHMSI—IPOBOKANMS (M3JI0KEHHE MaTepHaja ¢ 3apaHee
3arIaHuPOBAHHBIMU OLITUOKAMM ), IeKIUsI-0ece1a, TeKIUs-AUCKYCCHUs, TEKIU-KOH(EPESHIINS.

4.  HWudopMallmOHHO-KOMMYHUKAIIMOHHBIE ~ O0pa3oBaTelIbHBIC  TEXHOJOTUH  —
OpraHu3aiys 00pa3oBaTENbHOIO MpoIlecca, OCHOBAHHAS HA MPUMEHEHUU MPOTPAMMHBIX Cpel U
TEXHUYECKUX CPEJICTB pa0OTHI CO 3HAHUSMU B PA3IUIHBIX TPEIMETHBIX 00IaCTsIX.

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-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Omudep, B.I'. OcHOBHI ceteil nepenaun NaHHBIX | ydeOHOe mocobue / B.I'. Omudep,
H.A. Omudep. — 2-¢ u3n. — Mocksa : MHTYUT, 2016. — 219 ¢. — Tekcr : anekTpoHHbIi //
Jlanb : anekTpoHHO-OMOIMOoTeuHast cuctema. — URL: https://e.lanbook.com/book/100346 (nara
obpamienuns: 15.03.2020). — Pexxum g0cTyIma: A1 aBTOPHU3. IOJIB30BATENEH.

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

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

obpamenus: 15.03.2020). — Pexxum goctymna: 1uist aBTOPU3. IOJIb30BATEICH.

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



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

2. Kyrysos, O. 1. UHbOKOMMYHUKAIIMOHHBIE CHUCTEMBI U ceTH . ydeOnuk / O. W.
Kyry3os, T. M. Tarapuuxosa, 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
OIEPAIIMOHHBIC CHCTEMBI, CEPBEPBI, CIYKOBI U MPOTOKOJBI. JlabopaTopHbie paboOThI : ydeOHOE
nocooue / E. A. Tewraiikun. — Cankr-IlerepOypr : Jlamp, 2020. — 128 c. — ISBN
978-5-8114-4734-3. — TeKcT : 31eKTpOHHEIH // JIaHb © 3J1eKTPOHHO-OMOINOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/136178 (nata obparenus: 15.03.2020). — Pexxum goctyna:
JUTSL aBTOPU3. TTOJIb30BATEIICH.

2. Xopyxuuko, C.O. Anmunuctpupopanue cereit Windows : yue6Hoe mocobue / C.D.
Xopyxnukos, B.B. IIpsiryn. — Cankr-Ilerepoypr : HUY UTMO, 2012. — 61 c. — Tekcer :
anektpoHubii  // Jlanb : ANEeKTPOHHO-OMOMoTewnas ~ cuctema. —  URL:
https://e.lanbook.com/book/40727 (nara obpamenus: 15.03.2020). — Pexum mgoctyma: s
aBTOPU3. I10JIb30BATEIIECH.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammuoe o0ecneyenne

Haumenosanue 10 Ne norosopa Cpok aeicTBus JTUIIEH3UN

MS Office 2007
Professional
MS Visual Studio

Ne 135 o1 17.09.2007 0eccpouHO

CcB0O0OIHO pactpoctpansemoe [10 0eccpovHO
Code
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HazBanue kypca Cchblika

9 MaTtepuaJIbHO-TEXHHUYECKOE 00ecTedeHne TUCIUTIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUITIIIMHBI BKIIFOYACT:



1. JlexunoHHas ayautopus ayn. 282. MyabTUMEIMIHbBIE CPEICTBA XPaHEHHUS, TIepeJadu U
npeJcTaBieHust UHGOpMaIuu.

2. Kommebrorepubsie kiaccbl Llentpa wuH(Opmamumonusix texnonoruit ®I'bBOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBI, OObEIUHEHHBIE B JIOKAJIbHBIE CETH C BBIXOJOM B
Internet, ocHameHHbIE COBPEMEHHBIMH IMPOIPAMMHO-METOJMYECKHUMU KOMIUIEKCAMH IS
peleHus 3aa4 B 001acTi HHPOPMATUKHU U BBIYUCIUTEIbHON TEXHUKH.

3. AyIuTOpHUH [T CAMOCTOSITENILHON paboThl: KOMIBIOTEPHBIE KIIACCHI; YNTAILHBIC 3AJIBI
ouommotekn. Bece kimaccet YUT m ACY ¢ mepcoHanbHBIMH 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. Tlomemenuss s C€aMOCTOATENBbHON paboThl O0yYaromuXcs, OCHAIEHHBIX
KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHHS K ceTu «/HTepHeT» U Haludyuem
JocTynia B 3JIEKTPOHHYI0 HH(QOPMAIlMOHHO-00pa30BaTEelIbHYIO cpely opranusanuu. Kiacchbl
YUT u ACY.

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



npuinoxenue 1

«Y4eOHO-MEeTOAMYECKOE 00ECIIEYCHNE CAMOCTOSTEIILHON pabOThI 00yJArOIIUX S
PACIIPE/IEJIEHHBIE CUCTEMbBI

JlaGopaTopnas padora Hacrpoiika craTnyecKuX MapmipyToOB U MApUIPYTOB 110 YMOJTYAHUIO
Hean o0yvyenus

B pesynbrate 3TOr0 pasjena Bbl JOJDKHBI PEIIUTh CICAYIONINE 3a1a4u:

[ HacTpoiika cTaTiueckoro MapuipyTa ¢ ucnoljib3oBanueM untepgeiica u IP-agpeca B kauecte
CJIETYIOIIETO Mepexo/a.

[] IIpoBepka pabOTHI CTATHUECKOTO MapIIpyTa.

il Peaﬂmam/l;{ B3aUMOCBA3U MCXKIOY JIOKAJIbHOM 1 BHEIIIHEH CEThIO C MCIOJIb30BAaHUEM MapaipyTa
M0 YMOJIYaHHUIO.

[1 HacTpoiika pe3epBHOTO CTaTHYECKOTO MapIIpyTa Ha MaplIpyTH3aTope.

Tonmoaorus

Puc. 4.1 Tononorus naGopatopHoil paboThI Ui CTATUYECKOT0 MapIIpyTa U MapuipyTa 1o
YMOJTYaHUIO

Cuenapuii

HpeI[HOJ'IO)KI/IM, 4TO BBl ABJIACTECH CETCBBIM AAMHUHUCTPATOPOM KOMIIAHHUH, KOTOpasd UMCET OANH
aI[MI/IHI/ICTpaTI/IBHHﬁ AOMCH, U B IIpeaciiax aIMUHHUCTPATHUBHOT'O TOMCHA OBLIO OMpeaCIICHO
HCCKOJBKO CCTCI\/’I, AJIL KOTOPBIX B HACTOAIICEC BPECM HE CYHICCTBYCT METOJa MAPIIPYTU3alTUU.

[Tockonpky MacITab ceTu MaJjl, BCETO HECKOJIBKO CETel, CTaTHYECKHE MapUIPyThl U MAPIIPYTHI [10
YMOJIYAHHUIO TOJKHBI MCIIOJIB30BAThCS IS peaI3alui MEKCETEBOTO B3aUMOICHCTBUS.
Anpecanus CeTH 0JDKHA IPUMEHATHCS, KaK NoKa3zaHo Ha Puc. 4.1.

Ecnu 3anmpammBaeTcst naposp, U €CIIA HE YKa3aHO HHOE, OKAITYNCTa, UCIIOIb3YHTE NapoJb:
huawei

3apaun

IIlar 1 Beino/iHeHHe OCHOBHBIX HACTPOeK cucteMsbl u IP-agpecos
Hacrpoiite nmena ycrpoiicts u [P-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 0

[R1-LoopBackQ]ip address 10.0.1.1 24

Beimmonaute komanay display current-configuration st mpoBepku HaCTPOCK.
<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 LoopBackO

[R2-LoopBackQ]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-LoopBackQ]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 noMoIIpI0 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 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 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 tt|=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 = 2/2/6 ms

C nmomoIpI0 KOMaHbl 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 ttI=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 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

Hlar 2 [IpoBepka NOAKJIIOYEHUS

C nmomol1p0 KOMaHIbl ping MpoBepsTe coearnHenne 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 xouet ycraHoBUTH CBA3b ¢ cerMeHToM ceTu 10.0.3.0, MapipyT, npeaHa3HaYeHHBIN 115
3TOr0 CErMEHTa CETH, TOJKEH ObITh HacTpoeH Ha R2, a MapuipyThl, npegHa3HAYCHHbIE [T
unrepderica R2, nomxHbl ObITh HaCTpOeHBI Ha R3.

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

Beimonaute komanay display ip routing-table mis npocmoTpa Tabnuiel Mmapiipytusanuu R2.
Tabnuiia MapIIpyTH3aMUKH 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 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 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 InLoopBackO0
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

Ilar 3 KondurypupoBanue craTuuecKux MapmpyToB Ha R2.



CroHurypupyite craTudeckuii MapmpyT 11 cereit Haznadenus 10.0.13.0/24 u 10.0.3.0/24, co
CJIEIYIOIIMM IEePEX0JI0oM, ycTaHoBIeHHBIM Kak [P-aapec 10.0.23.3 ms R3, 3nauenue
MNpCaAIouYTCHUA 60 sBiIgETCS 3HAUEHHUEM II0 YMOJTYaHUIO U HE JOJIKHO OBITH YCTAHOBJICHO.

[R2]ip route-static 10.0.13.0 24 10.0.23.3
[R2]ip route-static 10.0.3.0 24 10.0.23.3

[Tpumeuanue: B komane ip route-static 3Hadenue 24 yka3plBaeT [UIMHY MaCKH MOJICETH, KOTOpast
TaK)Ke MOXKET OBITh BRIpAXKEHA C UCIIOJIB30BaHUEM JIecaTHIHOTO (popmata 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¢purypunpoBanue pe3epBHbIX CTATHYECKUX MAPIIPYTOB.

Jannslie, kotopsiMu oOMeHuBatores R2 1 10.0.13.3 u 10.0.3.3, nepenatorcs 1o JMHUU CBSI3U
mexay R2 u R3. R2 ne moxer cBsizarbest ¢ 10.0.13.3 u 10.0.3.3, ecnm kanan mexay R2 u R3
HEHCIIPABEH.

B cooTtBercTBUM ¢ Tononorueit R2 moxxer oOMenunBaThest qaHHBIME ¢ R3 uepe3 R1 B cinyuae c6os
coenuHeHus Mexay R2 u R3. Jlns BkiroueHus 3T0i N30BITOYHOCTH MOKHO HACTPOUTH PE3EPBHBIN
cTaTHYecKuil MapupyT. PesepBHble cTaTHdecKue MapiIpyThl He JEHCTBYIOT B OOBIYHBIX CIyJasiX.
Ecnu cBsi3p mexxay R2 u R3 He paboTtaeT, pe3epBHbIE CTATHYECKHE MAPIIPYTHI HCTIOJIB3YIOTCS IS
nepesadyn JaHHbIX.

W3MeHnTe HACTPOMKH /711 pe3epPBHBIX CTATHUECKUX MapUIPYyTOB, YTOOBI MapIIPYThI
UCIOJIb30BATMCH TOJBKO B Cllyyae c00sl OCHOBHOI'O KaHasia. B aToM nmpumepe npeamnoureHue
PE3EPBHOrO CTATUYECKOI0 MapLIpyTa YCTaHOBIJIEHO paBHBIM §0.

[R1]ip route-static 10.0.3.0 24 10.0.13.3
[R2]ip route-static 10.0.13.0 255.255.255.0 10.0.12.1 preference 80
[R2]ip route-static 10.0.3.0 24 10.0.12.1 preference 80

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



Ilar 5 IIpoBepka cTaTHYeCKUX MAPLIPYTOB.

[TpocMoTpuTE TEKYITYI0O KOHPUTYpAIIUIO CTATHUECKOTO MapuIpyTa B Tabyniie MaplIpyTU3aluu
R2.

<R2>display ip routing-table

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

Routing Tables: Public

Destinations : 15 Routes : 15

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

10.0.2.2/32 Direct 00 D 127.0.0.1 LoopBack0
10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0
10.0.3.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2
10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1
10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.13.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2
10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2
10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2
10.0.23.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2
127.0.0.0/8 Direct 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 InLoopBackO
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

Tabnuna MappyTU3auy COACPKUT 1Ba CTATUYECKUX MAPIIPyTa, KOTOPbIe ObUIM HACTPOEHBI Ha
miare 3. 3Hauenuem noJist Protocol siensiercs Static, ykaspiBaroiiiee Ha CTATHYECKUI MapIIPYT.
3nauyenuem noss Preference ssasiercs 60, ykaspiBaroliee, 9To JIst MApHIPyTa HCHOIb3YETCS
IIPEIIIOYTEHUE TI0 YMOIYAHUIO.

[IpoBepbTe ceTeBoe coequHEHNE, YTOOBI YOSIUThCS, 4TO 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 ttI=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 ttI=255 time=34 ms
Reply from 10.0.13.3: bytes=56 Sequence=4 tt|=255 time=34 ms
Reply from 10.0.13.3: bytes=56 Sequence=5 ttI=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 ttI=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=5 ttlI=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

Pe3ynbTar BhINMOIHEHHS] KOMaH bl TOKA3bIBAET, YTO MapLIpyT paboTaeT HopManbHO. Komany
tracert Tak;xe MOKHO BBIIIOJHUTB I IPOCMOTPA MapIIpyTa, 0 KOTOPOMY IEPEIArOTCs JaHHBIE.

<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

BoixoaHble JaHHBIE KOMaH bl IPOBEPAIOT, 4YTO R2 HanpsMyto oTnpasiiseT AaHHbIE B R3.
Ilar 6 IIpoBepka pe3epBHBIX CTATHYECKUX MAPIIPYTOB.

Otxirounte mapuipyT kK 10.0.23.3 gepes GigabitEthernet0/0/2 na R2 u mabmronarite 3a
U3MEHEHHUSMU B Ta0umnax [P-mapmpyruzanmn.

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

[R2-GigabitEthernet0/0/2]quit

CpaBHUTE TaOJIUIBI MAPIIPYTU3AIKHI C TPEABLIYIIMMHI TaOIUIIAMH MapIIPYTOB 10 TOTO, KaK
Gigabit Ethernet 0/0/2 6buT 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 00 D 127.0.0.1 LoopBackO0
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 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 InLoopBack0

Crnenyromue nepexosl ¥ NpeArnoYTeHHsI IByX MapIIpyTOB, KaK MOKa3aHO B MPEAbLAYIICH
Tabyuie MapipyTu3anuu A R2, usmMmeHmImce.

[IpoBeprte cBsA3b Mexkny R2 u anpecamu nHaznauenus 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 ttlI=255 time=2 ms
Reply from 10.0.3.3: bytes=56 Sequence=5 ttlI=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 tt|=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 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

CeTtp He OTKIIIOYAETCA, Korja cBsi3b Mexay R2 u R3 orkmtoueHa.



Komanay tracert tak:ke MOKHO BBIITOJIHUTH AJI IPOCMOTPa MapUIpyTa, O KOTOPOMY
NepEeaoTCs JaHHbIE.

<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

2 10.0.13.3 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

2 10.0.13.3 30 ms 21 ms 21 ms

P€3y.HBTaT BBITTIOJITHCHHA KOMaHAbI ITIOKA3bIBACT, YTO JAaHHBIC, OTIIPABJICHHLIC R2, JOCTUTI'ar0T R3
yepe3 cetu 10.0.12.0 u 10.0.13.0, moaxmouennsie k R1.

Ilar 7 Ucnosib30BaHKe MAPIIPYTOB 110 YMOJYAaHUIO ISl peajIM3aliH CeTeBOro
COeJUHEeHH.

Bruttounte unTepdeiic, KoTopblii ObUT OTKIIIOYEH Ha mare 6 Ha R2.
[R2]interface GigabitEthernet 0/0/2
[R2-GigabitEthernet0/0/2]Jundo shutdown

[IposepsTe 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 MapHIpyT, npeaHazHadeHabid 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 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 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 InLoopBackO0

MapuipyT Mo yMOJT4aHUIO MOXKET OBITh HaCTpoeH Ha R1 1 peanusannu ceTeBoro moaKII0ueHHs
yepes cnenyrommii nepexoxn 10.0.13.3.

[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.13.3

ITocne 3aBepuieHnss HACTPOKKH NpoBepbTe cBA3b 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 ttI=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 ttI=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 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

MapupyT 1o yMOJTYaHHIO TiepechuiaeT Tpaduk, npeanasaadeHusid it 10.0.23.3, Ha cnemyromuii
nepexon 10.0.13.3 na R3. R3 nanpsamyro noakmodex k cetu 10.0.23.0.

Ilar 8 Kon¢purypupoBanue pe3epBHbIX MAPUIPYTOB [0 YMOJIYAHHUIO.

B cnydae c6os coennnenns mexay R1 u R3 MoxHO ncmons30BaTh pe3epBHBIN MapUIPYT 110
ymomdanuto uist cBsizu ¢ 10.0.23.3 u 10.0.3.3 uepes cers 10.0.12.0.

OpHako R1 HanpsiMyro He MOAKIIIOYEH K 3THUM CETSIM, U II03TOMY AJIs 00ecledeHus: MapiipyTa
NEPECHUIKH JTOJHKEH OBITh HACTPOCH PE3epPBHBIN MapuIpyT (B 000MX HAMPABICHHSX ).

[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 YMOJTYAHHUIO.
[Tpocmotpute mapmipyTsl R1, koraa cBsa3e mexxay R1 u R3 paboraer.
<R1>display ip routing-table

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

Routing Tables: Public

Destinations : 15 Routes : 15

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

10.0.1.1/32 Direct 00 D 127.0.0.1 LoopBack0
10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

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



10.0.12.0/24 Direct 0 0 D 10.0.12.1 GigabitEthernet0/0/1
10.0.12.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.13.0/24 Direct 0 0 D 10.0.13.1 GigabitEthernet0/0/0
10.0.13.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
10.0.13.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0
127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

Otxkmrounte Gigabit Ethernet 0/0/0 na R1 u otrutrounte untepdeiic Gigabit Ethernet 0/0/0 na R3
JUISL AMHTALK cOO0s KaHala, a 3aTeM MpocMoTpuTe MapuipyThl R1. CpaBHHTE TeKyIHe
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 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 InLoopBackO0
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

B cootBeTcTBHU ¢ TIpeapIayIel Tabnuiei Mapupytu3anuu 3Hadenue 80 B cronodie Preference
(ITpenmourenue) yKka3bIBaeT, YTO pe3epBHBIM MapmpyT 1o ymondanuro 0.0.0.0 akTuBHO
nepecbuiaeT Tpaduk K creayromemy nepexoxay 10.0.23.3.

[IpoBepbTe ceTeBOe MoakiI0oYeHrue 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 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 ttl=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) yepe3 cnenyromuii mepexon 10.0.12.2 u3z R2.



MIPUIIOKEHUE 2

((OI.[GHO‘{HBIe Cpe€acTBa ajid IpOBEACHUA HpOMeX(YTOQHOfI aTTcCTanun»

PACHIPEJIEJIEHHBIE CUCTEMbI

Kon
WHIUKaTOpa

NHauKaTOp JOCTHIKEHUS
KOMIIETEHIIUH

O11eHOYHBIE cpe€acTBa

[1K-3 CniocobHOCTh aHaMU3UPOBaTh TPeOOBAHUS K IPOrpaMMHOMY OOECIIEUEHHUIO U 0a3aM JIaHHBIX,
pa3paboTKu TEXHUYECKUX creruduKaluii Ha MpOorpaMMHbIE KOMIIOHEHTHI U MX B3aUMOJICICTBHE,

npoekTrpoBath Web-mpusoxenus u 6a3bl JaHHBIX

Kon Cooeporcanue Teopemuueckue 60npocul, mecmyl, npakmudeckue 3a0anusl, 3a0auu
UHOUKAMOopa u3 npogpeccuoHanvbHol 0baacmu, KOMNIEKCHblEe 3A0AHUS, 8 MOM
yucie 3a0aHusl Ha Kypcosble NpoeKmol (pabomul) uiu uHble
Mamepuaisl, OYeHUBAOWUE UHOUKAMOP OOCTUICEHUSL
KOMnemeHyuu
[K-3.1 AHanmusupyer pe3yibTathl | [lepeuens meopemuueckux 60npocos

F03a0MIINTU-UCCIIENOBAH NS
s Web-npunoxenus

[IpoTokou cBsA3yroIIEero aepesa
Mapmpyruzanus B IP-ceTsix
IIpaxmuueckue 3a0anus

1. B ciydae, eciu KOpHEBOM MOCT (KOMMYTaTOp) BPEMEHHO
BBIXOJUT U3 cTposi B ceTl STP, cneayromuii paboTocrnocOHbIH
KOMMYTAaTOp CTaHET KOPHEBBIM MOCTOM. UTO IpOU30iieT, Koraa
HEHMCIIPaBHBIN KOPHEBOM MOCT CHOBA CTaHET aKTUBHBIM B CETH?

2. B uem pazHuia Mex1y CTOUMOCTBIO IYTH U CTOMMOCTBIO
KOPHEBOTO MyTH?

3. KakoB nopsiiok npuHATHS pelieHnii o Beioope Mapupyra?

4. Uro npencrasisier co0oit mpuoputeT?

[TK-9 O6namaet cnocOOHOCTHIO K BBHITIOTHEHUIO MOHUTOPUHTA COOBITHI, BOSHUKAIOIIUX B TIpoIiecce paboThl
MH()OKOMMYHUKAIIMOHHOW CUCTEMBI, 1 IIPOTOKOJIMPOBAHHMS COOBITUH, BOSHUKAIOIINX B TIPOIECCE PAOOTHI

UH()OKOMMYHHKAIIMOHHON CUCTEMBI JiJIsl oOecrieueHus pabotsl Web-npunoxenuit

Kon Cooeporcanue Teopemuueckue 60npocul, mecmyl, npaKkmudeckue 3a0anusl, 3a0auu
uHOuUKamopa U3 npogheccUuoHaIbHOU 00IACMU, KOMNIEKCHbIEe 3A0AHUS, 8 MOM
yucie 3a0anusl Ha Kypcosble NPpoeKmol (Pabomol) uiu uHble
Mamepuansl, OYyeHU8awUe UHOUKAMOP O0CUINCEHUSL
KOMnemeHyuu
[1K-9.1 OneHuBaeT pe3ysbTaThl

MOHUTOPHUHTA COOBITHIA,
BO3HHUKAIOIIMX B IpOIECCe

HepeueHb meopemu4ecKux 60npocoe




Kon

MHAMKaTOp JOCTUKEHHUS

O1eHOUYHBIE CpeICTBA

MHAMKATOpa [KOMIIETEHLIUN
paboThI Cratuueckue MapuipyThl nepeaauu no IP-cetu
MH(POKOMMYHUKAIIMOHHON

Mapurpytuzanus ¢ y4eTOM COCTOSTHUS KaHala ¢ TIOMOIIbIO
CHCTEMBI PIIpyTH3all ya m
npotokona OSPF
IIpaxmuueckue 3a0anus
1. Yro cieayer U3MEHUTh, YTOOBI CTATUYECKUI MapLIpyT
CTaJl IUIABAIOIIUM CTaTUYECKUM MapIIpyTom?
2. Kakoli ceTeBoil agpec 10JKEeH ObITh ONPEAEIIeH, YTOObI
CTaTUYECKUH MapHIPyT MO YMOJYAHUIO ObUI yKa3aH B
TabIMLEe MapUIpyTHU3aLUU?
3. i 4yero ucnosb3yeTcst UHTepBal MEPTBOI 30HBI B
3arojoBke OSPF?
4. Yro Takoe agpec MHOT0aIpeCHOM nepeaayuu B
IIMPOKOBEIATEILHON CETH, KOTOPBIHA UCTIOIb3YEeTCs
BbIJI€JIEHHBIM MapiipyTu3zaTopoM (DR) u pe3epBHbIM
BblJIeJIEHHBIM MapupyTuzaTopoMm (BDR) ms
MPOCIyIIMBaHUs HHPOpMAIIUKU 00 OOHOBICHUH
COCTOSTHUS KaHana?
[1K-9.2 OneHuBaeT KauecTBO Ilepeuenv meopemuueckux 60npocos

MPOTOKOJIMPOBAHHUS
COOBITHH, BO3HUKAIOUINX B
nporecce paboThl
MH()OKOMMYHUKAIIHOHHON
CHCTEMBI IS
obecrieyeHus: paboThI
Web-npunosxeHuii

[Tpuntuns padoTs! npotokona DHCP

ArperupoBaHue KaHalIoOB

Ilpakmuyeckue 3adanus

5.

Kaxkue IP-agpeca 00bIYHO HCKITIOUAIOTCS U3 aAPECHOTO
nyna’?

Kaxoii cpok apenas! IP-agpeca no ymonuanuio?

YO MPOU30MIET, €CITH aIMUHUCTPATOP TTOTBITACTCSI
nobasuth nuaTepdeiice Gigabit Ethernet u Fast Ethernet
B OJIMH ¥ TOT ke unTepdeiic Eth-trunk?

Kaxoii pexxum arperupoBaHusi HEOOXOAUMO
HCIIOB30BATH JUISl CO3JAHMS PE3EPBHBIX KaHAJIOB?







