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JIucr akTyaausanuu padoyeii mporpaMmsl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2021 - 2022
yueOHOM Toly Ha 3aceaHuy Kapeapbl BBIUUCIUTENEHON TEXHUKU U TPOTPAMMHUPOBAHUS

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

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapbl BhYUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[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 BeUUCIUTETFHON 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)

HenssMu ocBoeHUs: AUCHUIUIMHBI (Moaynsi) «PacmpeneneHHble CHUCTEMBI» SIBISETCS
03HAKOMJICHHE CTY/ICHTOB C PAaCIIMPEHHBIMU NOHATUAMU U TEXHOJIOTUSIMHU PaOOTHI COBPEMEHHBIX
BBIYMCIIUTEIHLHBIX MAIIMH, KOMIUJICKCOB, CeTEH XpaHEHHs M Mepeaadd AaHHbBIX, (hopMHpOBaHUE
IpeJICTaBICHUA O 3aJadyaXx M MEeToJax aJIMUHUCTPUPOBAHMSI OOOPYIOBAHHS, HCIIOJIb30BAHUS
3HAHUU JIJIs1 peUIeHUs MPUKIIAIHBIX 33]1a4.

His gocTmk
— [IOHUMAaHU

€HUS LIEJIM B XOJI€ IPENOIaBaHus IUCLIUIUIMHBI PEIIA0OTCA 3a0a4u:
e apxutekryps! [IK u cepsepos;

— HaCTpoIKa ceTel nepeayu JaHHbIX;

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Hucuunnuna PacmpeneneHHble CUCTEeMbl BXOAMT B 4YacThb Y4eOHOro IjiaHa
dbopMHUpyeMyIO yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHH 00pa30BaTeIbHON MPOrPAMMBI.

Jiisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJAJCHUSA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTNH/ IPAKTUK:

[IporpammupoBanue

HNudopmartuka

DneMeHTHI TUHEIHON anreOpbl

CTpyKTYypbl U MOJIETIN TAHHBIX

AJMUHHUCTpPUPOBAHUE CETEH Mepeaayu JaHHbIX

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT

HEOOXOIUMBI U1 U3
Cetu ODBM

YUYCHUA I[I/ICI_[I/IHJ'II/IH/ IIPAaKTHK:

Texuonoruu Data Mining u Big Data

3 KomnereHuuu ody4aromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOEHHUsI

AUCHUIIJIMH

bl (MOYJIs1) U INIAHMPYeMbIe Pe3yJbTaThl 00y4eHust

B pesynbrate ocBoeHus AMCUMIUINHBI (Monynsi) «PacmpeneneHHbIE CHCTEMBI»
oOyyJaronuiics J0mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

Kon nnaukaropa

Nuaukatop 10CTHKEHUST KOMIIETEHIUN

IIK-7 Bnapeer cn
KOMITOHEHT 1 Bepud

ocobaMu pPa3pabOTKU MPOLETYyp HHTErpaluy MPOrpaMMHBIX MOAYJEH,
MKAaLlMU BBIITYCKOB IPOIPaMMHOTO ITPOYKTA, BKIKOYasi Oa3bl JaHHBIX

[1K-7.1

OneHuBaeT BHIOOP MPOrPAMMHBIX CPEICTB /IS pa3pabOTKU U BepUUKAIIIH
MHTETPAIMOHHOTO €105 aBTOMAaTU3UPOBAHHBIX CUCTEM

[IK-10 OOGmamaeT crOCOOHOCTHIO K HACTPOHKE W KOHTPOIIO pPa0OTHI CETEBBIX 3JIEMCHTOB
WH()OKOMMYHUKAIIMOHHOW CHCTEMBI, YIPaBICHUIO OE30MacHOCTBIO CETEBBIX YCTPOHCTB H
porpaMMHOTO O6CCHC‘I€HI/I$I, AUArHOCTHUKE OTKAa30B H OIMMOOK CETEBBIX YCTpOI\/'ICTB u
MPOrPpaMMHOTO OOecredyeHrs, KOHTPOJII0 TPOU3BOAUTEIHLHOCTH CETeBOM HHMPACTPYKTYPHI
MH()OKOMMYHUKAIIUOHHOW  CHUCTEMBI, IPOBEJIEHHI0 pPErjJaMeHTHbIX padOT Ha CETEBbIX

YCTPONCTBAX U IIPOT

aMMHOM 0o0ecIieueHNH HHGHOKOMMYHUKAITMOHHON CUCTEMBI

[1K-10.1

OmnpenensieT Ka4eCTBO HACTPONUKU M KOHTPOJIL pabOThI CETEBBIX AJIEMEHTOB
MH(POKOMMYHHUKAITMOHHON CHCTEMBI

[1K-10.2 O1eHrBaeT KauecTBO YIpaBlieHUs] 0€30MacHOCTBIO CETEBBIX YCTPOWCTB H
IPOTrPaMMHOTO 00ECHeUYeHHUs, AMArHOCTUKH OTKa30B M OMIMOOK CETEBBIX
YCTPOMCTB

I1K-10.3 Omnpenensier HEOOXOJUMOCTb TPOBEACHHUS pErjJaMEHTHBIX paboT Ha

CETEBBIX YCTPOMCTBAX u MIPOrpaMMHOM o0ecnieueHuu
MH()OKOMMYHUKAIIMOHHOW CHCTEMBI




4. CTpyKTypa, 00b€M U colepkaHne TUCHUILINHBI (MOLYJIs)
OO0miast TpyI0EMKOCTh JUCHUIUIMHBI cOCTaBisieT 4 3adyeTHbIX enuuull 144 akaza. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— ayauTopHas — 68 akaj. 4acos;
— BHeayIuTopHas — 4 akaj. 4acoB

— camocTosTeapHas padota — 36,3 akaj. 4acos;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTCCTallluH - OK3aMCH

PacIpCaCJICHHbLIX CUCTEMAX

AynutopHas s s
KOHTaKTHas paboTa E z ®opma TeKymmero
Paznen/ rema § (B axaz. qacax) E E(‘ Bux . KOHTPOIIA Kon
R —— : S O | camocrosTenbHOM | yeneBaeMocTH 1 KOMITETEHIIHN
@) 2 5 pabdoThl MPOMEXYTOYHOH
Tex. mab. | mpakT. z'g aTTecTaluu
3aH. 3aH. | QO =
1. Kommyranus B
pacrpe/iesIeHHbIX CHCTEMax
1. ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/JaHHOM TeMe.
11 [Iporoxon 2. 1. IIpoBepxka IK-7.1, TIK-
CBSI3YIOILIETO JiepeBa 8 /41 9 CaMocTOosTeNbHOE | MHAMBUIYATBHBIX 10.1 TIK-10.2
TIpunums paboThl u3ydeHue y4eOHoH 3aJaHui H’K-10 3 '
npotokosna DHCP U HAy4HO 2. YCTHBIU orpoc '
JUTEPATYPBI.
3. Pabota c
SNIEKTPOHHBIMHU
OubIMoTEeKaAMH.
4
1. ITouck
JIOTIOTHUTEIHHON
“HPOPMALIUH T10
3aJJaHHOU TeMe.
1.2 ArperupoBaHue 2. 1. Ilposepxka TK-7.1, TIK-
KaHaJIo0B 8 /4 9 CaMocTosTeNbHOE | MHAMBUIYATBHBIX 10.1. TIK-10.2
IIpuHymIs! paboThI u3yyeHue y4eOHOH 3aJlaHUI 1'£K-10 3 '
VLAN U Hay4yHO 2. YcTHBIH onpoc '
JIUTEPATYPBI.
3. Pabota c
JNIEKTPOHHBIMHU
O6ubanorexamu.
Hroro no pazneny 16 | 17/81 18
2. Mapuipyrusanms B




1. ITouck
JIOTIOJTHUTEIILHOM
nHdopManuy 1o

3aJaHHON TEME.

2.1 Mapmpyruzamus B IP- 2. 1. ITpoBepka
MK-7.1, TIK-
CeTsx 8 R/A1 12 CamocTosiTeNnbHOe | HHAWBUIYAIBHBIX 10.1. TIK-10.2
Crartuueckue MapIIpyThl u3ydeHue yueOHon 3aJaHui .H’K-lO 3 -
nepenaun no IP-cetn 1 HAYYHO 2. YCTHBIN ompoc '
JIUTEPATYPBI.
3. Pabota c
ANIEKTPOHHBIMHU
O6nbaroTexamu.
1. Iownck
JIOTIOJTHUTEJIbHOU
UH(}OPMAIUH 10
22 Mapupyrmsamns ¢ 3aJlaHHOW TeMe.
2. 1. IIpoBepka
YHCTOM COCTOHILL KaHaIa CaMocCTOsTENpHOE | UHAUBUIYAIBLHBIX IK-7.1, IIK-
C TOMOWBIO MPOTOKOMA 10 | 92m 6,3 © | MrAmBRAYa 10.1, TK-10.2,
U3y4CHHUE YIeOHOM 3aaHui
OSPE . IK-10.3
Mapmpyrsamis VLAN 1 HAYYHO 2. YCTHBIN ompoc
JUTEPATYPBL
3. Paborac
AIIEKTPOHHBIMHU
OnbIHoTEeKaMHU.
HWroro no pazneny 18 | 17/61 18,3
HWroro 3a cemectp 34 (34/141 36,3 JK3aMeH
Hrtoro no aucuuminHe 34 |34/141 36,3 JK3aMEH




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 mpobIeMHOr0 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 «0OpaTHON CBS3M» — JICKIHS-TIPOBOKAIMS (M3JI0KEHUE MaTepHala C 3apaHee
3aIUTAHUPOBAHHBIMU OITMOKAMH ), JIEKITUSI-Oece1a, JICKIUS-TUCKYCCHs, IEKIUA-KOH(DEepEHTIHS.

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 JJIEKTPOHHYIO HH(GOPMAIMOHHO-00PAa30BaTENbHYIO Cpely
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 MOJAKIIOUECHHUS K ceTh «HTEepHET» U HaJIu4ueM
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
«Y4eOHO-MeTOANYECKOEe 00eCIIeYeHNE CaMOCTOSITEIbHON pabOThl 00Y4aAIOIUXCS

PACIIPE/IEJIEHHBIE CHCTEMbI
JlaGoparopHas padora Hacrpoiika craTu4ecKuX MapmpyToB 1 MAPIIPYTOB 110
YMOJIYAHUIO
e 00y4yeHnus
B pesynbrare 31010 paszaena Bl JOHKHBI PELIMTh CIEAYIOLIME 3a1a4u:
[ HacTpoiika cTaTiueckoro MapuipyTa ¢ ucnoliib3oBanueM untepdeiica u [P-agpeca B kauecte
CJIEYIOILETrO MEPEX0/a.
(] IIpoBepka paOOTHI CTATHUECKOTO MapIIpyTa.
(] Peasin3anust B3auMOCBSI3U MEXK/TY JIOKAIBHOM U BHEIIHEHW CEThIO C UCIIOJIb30BaHUEM
MapIIpyTa o yMOJT4aHHUIO.
] HacTpoiika pe3epBHOI0 CTaTHUECKOT0 MapuIpyTa Ha MaplipyTU3aTope.

Tomnosorust

Puc. 4.1 Tononorus naGopaTopHOi pabOTHI AJs CTATHUECKOTO MapuIpyTa U MapuipyTa 1o
YMOJTYaHHUIO

Cuenapuii

HpeIlHOJIO)KI/IM, 4TO BBl ABJIACTCCH CETCBBIM AAMHUHUCTPATOPOM KOMIIAHHUH, KOTOpasd UMCECT OANH
aIlMPIHI/ICTpaTI/IBHbeI AOMCH, U B ITpeaciiax aIMUHHUCTPATHUBHOT'O JOMCHA 6I)IJIO OIpeaciICHO
HECKOJIBKO CCTCI\/’I, AJIL KOTOPBIX B HACTOAIICEC BPEM HE CYIICCTBYCT METOJa MAPIIPYTU3alIUU.
[Tockonpky MaciITad ceTu Mall, BCEro HECKOJIbKO CeTeH, CTaTU4eCKUE MapIIpyThl U MapLIPYThI
M0 YMOJIMaHUIO JOJIZKHBI UCITOJIB30BAaTHCS IS pCain3allii MCKCETCBOT'O BSaHMOHeﬁCTBHH.
Anpecarusi ceTu A0 KHA MPUMEHSTHCS, KaKk TokazaHo Ha Puc. 4.1.

Ecmu 3alpalrmBacTCA MapoJib, U €CJIIN HC YKa3aHO NHOC, nomanyﬁCTa, HCHOHBSyﬁTe napoJb:
huawei

3anaum

Ilar 1 Beino/jiHeHHe OCHOBHBIX HACTPoOeK cuctembl u IP-agpecos

Hactpoiite nmena 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

Bemonnure komany display current-configuration ans npoBepku HacTpoOeK.
<R1x>display ip interface brief

Interface IP Address/Mask Physical Protocol

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

GigabitEthernet0/0/0 10.0.13.1/24 up up

GigabitEthernet0/0/1 10.0.12.1/24 up up

GigabitEthernet0/0/2 unassigned up down

LoopBack0 10.0.1.1/24 up up(s)

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

<Huawei>system-view



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

[R2]interface GigabitEthernet 0/0/1

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

[R2]interface GigabitEthernet0/0/2

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

[R2]interface LoopBackO

[R2-LoopBackQ]ip address 10.0.2.2 24

<R2>display ip interface brief

Interface IP Address/Mask Physical Protocol

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

GigabitEthernet0/0/0 unassigned up down

GigabitEthernet0/0/1 10.0.12.2/24 up up

GigabitEthernet0/0/2 10.0.23.2/24 up up

LoopBack0 10.0.2.2/24 up up(s)

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

<Huawei>system-view

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

[R3]interface GigabitEthernet 0/0/0

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

[R3]interface GigabitEthernet0/0/2

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

[R3]interface LoopBack 0

[R3-LoopBack0]ip address 10.0.3.3 24

<R3>display ip interface brief

Interface IP Address/Mask Physical Protocol

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

GigabitEthernet0/0/0 10.0.13.3/24 up up

GigabitEthernet0/0/1 unassigned up down

GigabitEthernet0/0/2 10.0.23.3/24 up up

LoopBack0 10.0.3.3/24 up up(s)

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

C noMoIIbI0 KOMaH I PING MPOBEphTE COSAMHEHHE C CeThIO ¢ R1.
<R1>ping 10.0.12.2

PING 10.0.12.2: 56 data bytes, press CTRL_C to break

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

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

<R1>ping 10.0.13.3

PING 10.0.13.2: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 ttI=255 time=6 ms



Reply from 10.0.13.3: bytes=56 Sequence=2 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 moMoIIp10 KOMaH bl ping MPOBEPHTE COCTUHEHHE C CeThIO ¢ R2
<R2>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

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

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

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

Ilar 2 [IpoBepka NOAKJIIOYEHUS

C nmoMorIp10 KOMaH bl ping mpoBepbTe coeanHenne mexay R2 u cersimu 10.0.13.0/24 u
10.0.3.0/24

<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

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

[Tpenpinymunii pe3yapTaT TecTa nokasplBaeT, 4To R2 He Moxker cBsa3biBaThes ¢ 10.0.3.3
10.0.13.3.



Beimonaute komanay display ip routing-table mst mpocmoTpa Tabnuiel MapmpyTuzamnuu R2.
Tabnuia MapuipyTu3aii He COJIEP>KUT MapIIPYTOB JIBYX CETEHl.

<R2>display ip routing-table

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

Routing Tables: Public

Destinations : 13 Routes : 13

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBackO0

10.0.2.2/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBack0

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

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

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

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

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

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

127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

lar 3 KonpurypupoBanue ctaTH4ecKuX MapmpyToB Ha R2.

CkoHburypupyiite cratnaeckuid MapmpyT ais cereit Haznadenus 10.0.13.0/24 u 10.0.3.0/24, co
CJIEIYIOLUM [IepeX0IoM, ycTaHOBIEeHHbIM Kak [P-anpec 10.0.23.3 nis R3, 3nHauenue
npeanouteHus 60 SBISIETCS 3HaYECHUEM TI0 YMOJTYaHUIO U HE JIOJKHO OBITH YCTAaHOBJICHO.
[R2]ip route-static 10.0.13.0 24 10.0.23.3

[R2]ip route-static 10.0.3.0 24 10.0.23.3

[Tpumeuanue: B komanse ip route-static sHauenue 24 ykas3pIBaeT JUIMHY MAacKH MOJICETH,
KOTOpasi TAKKE MOKET OBITh BBIPAXKEHA C UCTIOIB30BaHUEM JCCITHYHOTO popMara
255.255.255.0.

<R2>display ip routing-table

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

Destination/Mask Proto Pre Cost Flags NextHop Interface

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

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

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

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

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

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

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

Ilar 4 Kon¢purypupoBaHnue pe3epBHbIX CTATHYECKHUX MAPLIPYTOB.

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

B cootBeTrcTBUU ¢ Tonosorueit R2 moxet oOMennBaThest faHHBIME ¢ R3 uepe3 R1 B ciyuae
c60s coenuneHus Mmexxay R2 u R3. [lnst BKroueHus 3TOH U30BITOYHOCTH MOYKHO HACTPOUTH
pPE3EpBHBIN CTAaTUYECKU MapuIpyT. Pe3epBHbIEC CTaTUUECKHE MAPIIPYThI HE ACHCTBYIOT B
o0bryHBIX citydasix. Ecnu cBs3p Mexay R2 u R3 He paboTaer, pe3epBHbIE cTaTHYECKHE
MapuIpyThl UCIIOIB3YIOTCA IS IEpEe1auu JaHHBIX.

V3MeHnTe HACTPOMKU ISl pe3ePBHBIX CTATHUECKUX MAPIIPYTOB, YTOOBI MapIIPYTHI
HCIIOJIb30BAIKCH TOJIBKO B CiIy4yae cO0si OCHOBHOI'O KaHaja. B aTom mpumepe npeanodreHme

PE3EPBHOrO CTATUYECKOI'0 MapIIpPyTa YCTAaHOBJIEHO paBHBIM §0.
[R1]ip route-static 10.0.3.0 24 10.0.13.3




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

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

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

Ilar 5 IIpoBepka cTaTHYeCKUX MAPLIPYTOB.

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

<R2>display ip routing-table

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

Routing Tables: Public

Destinations : 15 Routes : 15

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

10.0.2.2/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBack0

10.0.3.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2
10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1
10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.13.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2
10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2
10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2
10.0.23.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2
127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0
Tabnuia MapImpyTH3aiK COJEPHKUT JIBa CTATHUECKUX MapIIpyTa, KOTOpPbIe ObUTH HACTPOCHBI
Ha 1rare 3. 3Hauenuem nodst Protocol sieisercs Static, yka3siaroniee Ha CTaTHYSCKUN
Mapipyt. 3HaueHueM noist Preference sisnsiercs 60, ykaspiBaromiee, 4To Ui MapIipyTa
HCIOJIB3YCTCA MPCANOUYTCHUC 110 YMOJIYaHUIO.

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

PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 tt|=255 time=34 ms
Reply from 10.0.13.3: bytes=56 Sequence=2 ttI=255 time=34 ms
Reply from 10.0.13.3: bytes=56 Sequence=3 tt|=255 time=34 ms
Reply from 10.0.13.3: bytes=56 Sequence=4 ttI=255 time=34 ms
Reply from 10.0.13.3: bytes=56 Sequence=>5 tt|=255 time=34 ms
--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break

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

5 packet(s) transmitted



5 packet(s) received

0.00% packet loss

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

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

<R2>tracert 10.0.13.3

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

press CTRL_C to break

1 10.0.23.3 40 ms 31 ms 30 ms

<R2>tracert 10.0.3.3

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

press CTRL_C to break

1 10.0.23.3 40 ms 30 ms 30 ms

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

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

[R2]interface GigabitEthernet0/0/2

[R2-GigabitEthernet0/0/2]shutdown

[R2-GigabitEthernet0/0/2]quit

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

<R2>display ip routing-table

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

Routing Tables: Public

Destinations : 12 Routes : 12

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBackO0

10.0.2.2/32 Direct 0 0 D 127.0.0.1 LoopBackO

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.3.0/24 Static 80 0 RD 10.0.12.1 GigabitEthernet0/0/1

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

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

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

10.0.13.0/24 Static 80 0 RD 10.0.12.1 GigabitEthernet0/0/1

127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

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

ITposeprTe cBs3b Mexny R2 u angpecamu 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 ttI=255 time=2 ms

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

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

Cetb He OTKIIIOUAETCA, Koraa cBsi3b Mexay R2 u R3 orknrouena.

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

<R2>tracert 10.0.13.3

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

210.0.13.3 30 ms 21 ms 21 ms

<R2>tracert 10.0.3.3

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

210.0.13.3 30 ms 21 ms 21 ms

PGSYJ'II)TaT BBITTOJTHCHHA KOMAaHAbI TIOKA3bIBACT, YTO JaHHBIC, OTIIPABJICHHBLIC R2, JOCTUT'ar0T R3
yepe3 cet 10.0.12.0 u 10.0.13.0, nonknroueHHsie k R1.

IIar 7 Ucnoan30Banue MapmpyToB 0 YMOJYAHUIO IJISl peain3alluu CETEBOIo
CoOeANHCHUS.

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

[R2]interface GigabitEthernet 0/0/2

[R2-GigabitEthernet0/0/2]undo shutdown

[TposepnTe noaxrouenue k cetu 10.0.23.0 ot R1.

[R1]ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

0 packet(s) received

100.00% packet loss

R3 He MoxeT OBITh TOCTUTHYT, HOTOMY YTO MapuIpyT, npeanazHadeHHsli aus 10.0.23.3, ve
HacTpoeH Ha R1.

<R1>display ip routing-table

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

Routing Tables: Public

Destinations : 14 Routes : 14

Destination/Mask Proto Pre Cost Flags NextHop Interface




10.0.1.0/24 Direct 0 0 D 10.0.1.1 LoopBack0

10.0.1.1/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

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

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

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

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

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

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

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

127.0.0.0/8 Direct 00 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0

255.255.255.255/32 Direct 00 D 127.0.0.1 InLoopBackO

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

[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.13.3

ITocne 3aBepiieHnss HACTPOKKHU NpoBepbTe CBA3b MexaAy R1 u 10.0.23.3.
<R1>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

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

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

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

Reply from 10.0.23.3: bytes=56 Sequence=4 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, npeaHasHadensbiil s 10.0.23.3, va
cnenyromuii nepexon 10.0.13.3 ma R3. R3 nanpsamyro nogkirodeH k cetu 10.0.23.0.
Ilar 8 Kon¢purypupoBanue pe3epBHbIX MAPLIPYTOB 10 YMOJTYAHHUIO.

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

OIIHaKO R1 HaIlpsaMyrO HC MOAKJIIFOYCH K 9TUM CCTAM, U IIOSTOMY JJIA obecrneyeHus MapaipyrTa
MEPECHUIKH JTOJIKEH ObITh HACTPOEH Pe3epPBHBIN MapIIpyT (B 000MX HANpPaBIEHUSX).
[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.12.2 preference 80

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

Ilar 9 IIpoBepka pe3epBHBIX MAPIIPYTOB 110 YMOJIYAHHUIO.

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

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

Routing Tables: Public

Destinations : 15 Routes : 15

Destination/Mask Proto Pre Cost Flags NextHop Interface

0.0.0.0/0 Static 60 0 RD 10.0.13.3 GigabitEthernet0/0/0

10.0.1.0/24 Direct 00 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 0 0 D 127.0.0.1 LoopBack0

10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

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

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




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

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0
Otxmounte Gigabit Ethernet 0/0/0 na R1 u otkimrounte unrepdeiic Gigabit Ethernet 0/0/0 na R3
JUTSI IMHATAIUU cOO0sl KaHaa, a 3aTeM nmpocMoTpute MapmpyTtel R1. CpaBHUTE TeKylIme
MapIIpyThl ¢ MapIIpytamu 10 otkmoucHus Gigabit Ethernet 0/0/0.
[R1]interface GigabitEthernet0/0/0
[R1-GigabitEthernet0/0/0]shutdown
[R1-GigabitEthernet0/0/0]quit

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

<R1>display ip routing-table

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

Routing Tables: Public

Destinations : 11 Routes : 11

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

10.0.1.0/24 Direct 00 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 00 D 127.0.0.1 LoopBackO0

10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

10.0.12.0/24 Direct 0 0 D 10.0.12.1 GigabitEthernet0/0/1
10.0.12.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
127.0.0.0/8 Direct 00 D 127.0.0.1 InLoopBack0

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

B cootBercTBUM ¢ mpeasiaymiel Tabiauneit MapipyTtusauu 3Hadenue 80 B ctosnbue Preference
(ITpeanourenue) ykasplBaeT, 4To pe3epBHbIN MapiipyT o ymoadanuio 0.0.0.0 aktuBHO
nepecbuiaeT Tpaduk K creayromemy nepexoay 10.0.23.3.
IIpoBepbTe ceTeBoe noakiaoueHne Ha R1.

<R1>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

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

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

<R1>tracert 10.0.23.3

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




110.0.12.2 30 ms 26 ms 26 ms
2 10.0.23.3 60 ms 53 ms 56 ms
[Takets! IP nocturator R3 (10.0.23.3) yepes cnenyromuii nepexon 10.0.12.2 u3z R2.



NpUIOKEHUE 2

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

PACHPEJIEJIEHHBIE CUCTEMBbI

Kon
WHIUKATOpa

NHIuKaTop AOCTHXKEHUS
KOMIIETCHIINU

O1eHOUYHBIE CpEsICTBA

[1K-7 Bnaneer ciocobamu pa3paboTKy MpoLielyp UHTETPALUU IPOTPAMMHBIX MOJIyJIeH, KOMIIOHEHT U

BepI/I(bI/IKaI_[I/II/I BBIITYCKOB ITPOTPAMMHOI'O ITPOAYKTA, BKIIXOYasA 0a3sl JaHHBIX

Kon Cooeporcanue Teopemuueckue 6onpocwl, mecmsl, NPAKmMuyecKue 3a0anus, 3a0auu
UHOUKAMOpa U3 npoeccuoHanbHoOU 0061ACMU, KOMNIEKCHbLE 3A0AHUS, 8 MOM
yucie 3a0anusi Ha Kypcogvle npoekmol (pabomol) uiu uxsle
Mamepuaisl, OYeHU8auUe UHOUKAMOP OOCUNCEHUSL
KOMnemeHyuu
[K-7.1 OneHuBaeT BEIOOD Ilepeuenv meopemuueckux 60npPocos

IIPOrPaMMHBIX CPEJCTB
1151 pa3pabOTKU U
BepupUKaLIUU
MHTETPALUOHHOTO €05
aBTOMATHU3UPOBAHHBIX
CUCTEM

[IpoTokoa cBs3yrOLIETO AEpeEBA
Mapupyruzanus B IP-cetsx
Ipaxmuueckue 3adanus

1. B cnydae, ecnu kopHEBOIT MOCT (KOMMYTATOp) BPEMEHHO
BBIXOHT U3 cTpos B ceTu STP, cnenyromuii paboTocrnocOHbIi
KOMMYTAaTOp CTaHET KOPHEBBIM MOCTOM. UTO IpOU30iiIeT, Koraa
HEUCTIPAaBHBI KOPHEBOM MOCT CHOBA CTAHET aKTHUBHBIM B CETH?

2. B 4em pazHHIIa MEXIY CTOMMOCTBIO ITYTH ¥ CTOMMOCTBIO
KOPHEBOTO MyTH?

3. KaxoB mopsiiok npuHATHS pelieHui 0 BBIOOpe MapiipyTa?
4. UYro npencTasiseT co0oii mpuoputet?

[TK-10 Obmamgaet crmtocoOHOCTHIO K HACTPOMKE W KOHTPOITIO pa0OTHI CETEBBIX AJIECMEHTOB

MH(OKOMMYHUKAIIMOHHON CUCTEMBI, YIIPABJICHUIO O€30MMaCHOCTHIO CETEBBIX YCTPOICTB U MPOrPaMMHOIO

o0ecrneveHus, TMarHoCTUKE OTKA30B U OIINOOK CETEBBIX YCTPOMCTB U MPOTrPaMMHOT0 00ecIedeH s,

KOHTPOJTIO TPOU3BOUTENLHOCTH CETEBON MHPPACTPYKTYpPbl UHHOKOMMYHUKAIIMOHHON CUCTEMBI,
IPOBE/ICHUIO PETIIAMEHTHBIX paboT Ha CETEBBIX YCTPOUCTBAX U MPOTrPaMMHOM 00eCIIeUeHUH

HH(i)OKOMMYHHKaHHOHHOﬁ CHUCTCMBI

Kon Cooepoicanue Teopemuueckue 80npocsi, mecmol, NPAKMuiecKue 3a0aHus, 3a0a4u
UHOUKamopa u3 npogeccuonanvbHol 0bracmu, KOMNIEKCHbIE 3A0AHUS, 8 MOM
yuycie 3a0anus Ha Kypcosble npoeKkmol (pabomul) uiu uHvle
Mamepuaisl, OYeHU8auUe UHOUKAMOP O0CUINCEHUSL
KOMnemeHyuu
I1K-10.1 Ornpenenser KauecTBO Ilepeuenv meopemuyeckux 6onpocos

HACTPOWKHU U KOHTPOJIS
paboThI CETEBBIX
AIIEMEHTOB
MH(POKOMMYHUKAITUOHHON
CHCTEMBI

Craruueckue MapuipyThl nepenayu mo IP-cetn

MapuipyTuzanus ¢ yueToM COCTOSHUS KaHajla ¢ TIOMOIIBIO
npotokona OSPF

Ilpakmuyeckue 3a0anus

1. Uro ciemyer H3MEHHTh, YTOOBI CTATUYECKUN MapIIPYT CTal




Kon
AHAUKATOPa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpesICTBA

IUTABAIOLIUM CTaTUYECKUM MapuIpyTom?

2. Kakoii cereBoii ajpec J0KeH ObITh ONpeieNeH, YTOObI
CTaTUYECKUN MapIIPyT O YMOJYAHUIO ObUI yKa3aH B TaOJIuIe
MapupyTuzauun’?

3. JUJ1s 4ero MCIoiib3yeTcs HHTEpBaJl MEPTBON 30HBI B
3arojoBke OSPF?

4. Yro Takoe ajpec MHOTr0aIpecHON nepeaayuu B
IIMPOKOBEIIATEIILHON CETH, KOTOPBIM NCIOIB3YETCsl BBIACICHHBIM
MapmipyTtuszaropom (DR) u pe3epBHBIM BBIJIETICHHBIM
Mmapupytuzaropom (BDR) mist npocymmBanus nadopmarin 06
OOHOBJICHUH COCTOSIHUS KaHaja?

[1K-10.2

O1ecHHBAET KaYeCTBO
yIpaBICHUS
0€30IMaCHOCTBIO CETEBBIX
YCTPOMCTB U

Ilepeuenv meopemuueckux 60npocos
[Ipunnume! padoTer npotokoja DHCP
ArperupoBaHue KaHAIOB
Ipakmuyeckue 3a0anus

MIPOrPaMMHOTO
. —— 5. Kaxkue IP-agpeca 00bIYHO HCKITIOYAIOTCS U3 aAPECHOTO
JIUarHOCTUKU OTKA30B U myna? .
OLIMGOK CETEBBIX 6. Kaxkoit CPOK apeH/ibl IP-anpeca nmo ymonyanuo?
. 7. Yro MPOM3OHZET, ECIH aAMUHHCTPATO MONbITACTCA
no6asuth naTepdeiicer Gigabit Ethernet u Fast Ethernet B oqun u
TOT ke unTepdeiic Eth-trunk?
8. Kakoii pexxum arperupoBaHusi HEOOXOAUMO HCIIONIb30BATh
JUTSL CO3/IAHUST PE3EPBHBIX KaHAIOB?
I1K-10.3 Omnpenensier Ilepeuens meopemuueckux 60npocos
HEOOXOAUMOCTh [Tpunnuns: pabotsl VLAN
HPOBEICHHS Mapmpyrusanus VLAN

periaMeHTHbIX paboT Ha
CETEBBIX YCTPOMCTBAX U
IIPOrpaMMHOM
o0ecrnieueHnn

MH(POKOMMYHUKAITUOHHON

CHUCTEMBI

IIpaxmuyeckue 3a0anus

9. Ecnu tpankoBblii kanan umeet PVID 5, u ucnons3yercs
komana port trunk allow-pass vlan 2 3, To kakoit Tpadhux VLAN
OyzeT nepenaBaThCs 10 JaHHOMY KaHaTy?

10. Kakwue nelictBust OyayT npeInpUHSTH IOPTOM JOCTYIIA C
PVID 2 npu nonydyeHun HETETUPOBAHHOTO Kajipa?

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

12. Kaxk ckoHuryprpoBath Ha KOMMYTaTOpPE MEepeaIpPeECcaIuio
tpaduka VLAN Ha co3naHHble cyOnHTEpdeiich?




