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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3aceaHuu Kapeapbl BBIUUCINTENHHON TEXHUKH U IPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roly Ha 3aceaHuu Kapeapbl BBIYUCIUTETHHON TEXHUKH U IPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl BBIYUCINTENLHON TEXHUKH U IPOrPAMMHUPOBAHUSI

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl BBIYUCINTETLHON TEXHUKH U IPOrPAMMHUPOBAHUSI

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanusanuu B 2029 - 2030
yu4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl BBIYHCIUTEIBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii O.C. JlorynoBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

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

— noHuManue apxutektypsl [1K u cepsepos;

— HACTPOMKA CETEH Nepeaadn JaHHbIX;

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

JuctuiuimHa TeXHOJOTHH KOMMYTAIlMU W MapIIpyTH3allMA BXOIUT B YacTh y4eOHOTO
wiaHa QOpMHPYEMYI0 YYaCTHHKAMH 0Opa3oBaTeNbHBIX OTHOIIEHHWH 00pa30BaTeIbHOM
POTPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpPMHUPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUTAH/ IPAKTUK:

[IporpammupoBanue

HNudopmatuka

DneMeHThI JTUHEHHON anreOpbl

CTpyKTYypBl 1 MOAEIH JaHHBIX

3HaHus (YMCHUs, BJIAJICHUs ), TIOJYYCHHBIC MTPH M3YYCHUHU JAHHOW TUCHUIUIMHBI OyIyT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUTLTNH/TIPAKTHK:

Ceru OBM

Texuomoruu Data Mining u Big Data

3 KomnereHunu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynbraTe OCBOGHHS AUCHUIUIMHBI (MOAyNs) «TeXHONOTMHM KOMMYTAIlUU H
MapuIpyTHU3AUI 00 yUarOIIHICS TOJDKEeH 001a1aTh CISAYIOIMMA KOMITETEHIIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[T1K-9 Brnaneer HaBbIKaMU BBOJia B OKCIUTyaTallMIO allllapaTHBIX, MPOrPaMMHO-AMMapaTHBIX U
MPOTPaMMHBIX  CPEICTB  HWH(POKOMMYHHUKAITMOHHOM  WMHOPACTPYKTYphl ~ COBMECTHO  C
MPEJICTABUTENSIMHU TOCTABIIMKOB 00OpYAOBaHUsA, TOTOB K 0OCTyXKHMBaHHE TepudepuitHOro
000pYI0BaHUS M OPTaHM3AIIMH MHBEHTAPU3ALUU TEXHUUYECKUX CPEJICTB

I1K-9.1 OrnennBaeT Ka4eCTBO BBOJIA B JKCILTYaTalAk0 anmnapaTrHbIX,
MPOrpaMMHO-aNMNapaTHbIX i MPOrpaMMHBIX CpEICTB
HHOOKOMMYHUKAIMOHHONW HHGPACTPYKTYPHI

[1K-9.2 OreHuBaeT KavyecTBO OOCIY)XHBaHUS TepudepuiiHOro 00OpYyIOBaHUSA U
OpTraHU3aIMI0 HHBCHTAPU3AMH TEXHUUCCKHUX CPEJICTB

[1K-10 OOGmagaer cnocoOHOCTBIO K HACTPOHMKE M KOHTPOJIO pabOThl CETEBBIX 3JIEMEHTOB
WH()OKOMMYHUKAITMOHHOW CHUCTEMBI, YIPABJICHUIO O€30MacHOCThIO CETEBBIX YCTPOWCTB H
IPOTPaMMHOTO 00ECHeueHus, JUAarHOCTUKE OTKAa30B M OIIMOOK CETEeBBIX YCTPOMCTB H
POTPAMMHOTO O0ECIIEYEeHHUsSI, KOHTPOJIO MPOM3BOIUTEIFHOCTH CETEBOM HWH(PPACTPYKTYPHI
UH(POKOMMYHUKAIIMOHHONW CHCTEMBbI, MPOBEJCHUIO pErJaMEHTHBIX paboOT Ha CeTEeBBIX
YCTPOWCTBAX M MPOTrPaMMHOM obecnieueHNH HHPOKOMMYHUKAITHOHHON CHCTEMBI

[1K-10.1 OmnpenensieT Ka4eCTBO HACTPOHUKU M KOHTPOJISE pabOThI CETEBBIX IJIEMEHTOB
WH(HOKOMMYHUKAITMOHHOW CHCTEMBI
I1K-10.2 OreHUBaeT KayecTBO YIMPaBIICHUs OE€30MacHOCTHIO CETEBBIX YCTPOWCTB WU

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




YCTPOWCTB
I1K-10.3 Omnpenensier HEOOXOAWMMOCTh TMPOBENCHUS pEriaMeHTHBIX paboT Ha

CETEBbBIX YCTPOMCTBAX u MPOrpaMMHOM obecrieyeHnu
MHOOKOMMYHUKAIIMOHHONW CHCTEMBI




4. CTpyKTypa, 00b€EM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

qyuce:

— KOHTaKkTHas pabora — 8,4 akaj. 4acos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynutopHas — 0,4 akaJl. 4acoB;

— caMocTosTeNbHas pabota — 95,7 aka. yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiy - 3a4€T

AynutopHas 3 =
g e
KOHTaKTHas paboTta o 3 ®dopma TeKyIero
s X Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaj. uacax) = A . p Kon
> 3 © | caMOCTOATEeNbHOM | ycreBaeMOCTH U
JHACUIHTLIAHBL & = . | xomneTenIuU
g £ paboThI TIPOMEKYTOUHOM
Tlek. mab. | MpaKT. zZ arTecTalyy
3aH. 3aH. | Q =
1. OCHOBHEBIE CBEJICHUSA O CETAX
nepeayn JaHHBIX
1. ITouck
JOIOIHUATEILHOMN
rH(pOpMAIIIU IO
11 Kanpuposarnne 3aq)aHpH0171uTeMe
Ethernet A 2 ’ 1. TIposenka I1K-9.1,
Allpecauus B npoTokorne CaMOCTOf;TEHLHOQ HH, i/IBI/II:) aJE)I:HI:IX [IK-9.2,
IP 1 2 H3ydeHne yueOHon 8 3a, Igmﬁ IIK-10.1,
TIpoTtokomn obMeHa y Y a N T1K-10.2,
U HAYYHO 2. YCTHBIN o1mpoc
YIpPaBJISAIOMIUMU JTepaTyph IK-10.3
coobmenusmu (ICMP )
i ( ) 3. Pabora ¢
AJIEKTPOHHBIMHU
OMOJIMOTEKAMH.
3
1. ITouck
JIOIIOJIHATEILHOMN
12 Tporokon UH(OPMAIHH T10
3aJIaHHON TEME.
OTIpeeTIeHIISI anpeca A 2 1. TIpoBenka I1K-9.1,
(ARP) CaMOCTO?;TeJ‘II)HOG UH, i/IBI/II) aJE)I)HI)IX [K-9.2,
TIpoTokobt 2 30 o fBHLya TIK-10.1,
. u3yueHue y4eOHOH 3aIaHMI K-10.2
PAHCIIOPTHOTO YPOBHSI 2 N 2,
C . ¥ HAYYHO . YcTHbIii onpoc K-10.3
LeHAp U nepeaadn .
AHHBIX JUTEPATYPBHI.
3. Pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMU.
Wroro no pazaeny 1 4 30
2. BeemeHHe B CETEBYIO
OTNEPALMOHHYIO CUCTEMY




2.1 Hcnons3oBanne

1. ITouck
JIOTIOJTHUTEIIbHOM
nHdopManuy 1o

3aJaHHON TEME.

. N IK-9.1,
uHTepdeiica  KOMaHHOH 2. 1. Ilposepka [IK-9.2
crpoku (CLI) Huawei 30.7 CaMoCTOSITENEHOE | MHIMBHIYaIbHBIX HK-ld 1'
PaGota ¢  (aiinoBoii " |u3yuenne yueGHOM 3aaHuit HK-10.2’
CHCTEMOH ¥ ynpaBlieHHe 1 HAy4HO 2. YCTHBII ompoc HK-lOI 3’
Huawei JIUTEPATYPBL. '

3. Pabotac
3JIEKTPOHHBIMU
OubNIHoTeKaMH.
1. ITouck
JIOIIOJIHUTEIILHOM
nHdopManuy 1o
2.2 Yupasnenue obOpazom 3aJJaHHOM TeMe. TK-9.1
OTIEPALMOHHOIi  CHCTEMBI 2. 1. Ilposepka K-9 2.
Huawei 35 CaMocCTOSITENIEHOE | MHIMBHIYaIbHBIX HK-ld 1'
PasBepTeIBaHHE CETH C M3yYCHHE YIeOHOM 3a71aHui HK-10I2’
OJIHUM KOMMYTaTopoM U HAYYHO 2. YcTHBIi ompoc HK-lO. 3’
Huawei JIUTEPATYPHL. '
3. Pabota ¢
3JIEKTPOHHBIMU
OubIMoTEeKaMH.
HWroro no pazneny 65,7
Hroro 3a cemectp 95,7 3a4éT
Hroro no aucuuminne 95,7 3a4eT




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 MOJEIISIMHU
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 OLITMOKAMH ), IeKIUsI-0ece1a, TeKIUs-AUCKYCCHUs, TEKIU-KOH(EPEHIINS.

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:



JlekumoHHass ayautopusi aya. 282. MynbTUMenuiiHBIC CpEACTBAa XpaHEHUs, Mepeladd |
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 CAMOCTOSITENLHON 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-MeToAnYeCcKoe 00eCTIeYeHne CaMOCTOSTENIbHONU pabOoThl 00yHYarOIUX CsDy
TEXHOJIOTHH KOMMYTAIIUHU U MAPLIIPYTH3ALIUH

JlabopaTopnasi padora HacTpoiika craTH4ecKHX MapIIPYTOB M MapIIPYTOB N0 YMOJ4YAHHUIO
Henn o0yyenus

B pesynbpraTe 3T0r0 paszaena Bbl JOJKHBI PEIIUTD CIEAYIOIINE 3a1a4u:

(] Hactpoiika cTaTH4ecKOro MapiipyTa ¢ UCrojib3oBaHueM unrepdeiica u [IP-agpeca B kauecTse
CJIEYIOILETO MEPEX0/a.

[J TIpoBepka pabOTBI CTATHYECKOTO MapIIpyTa.

[ Peanmm3anusi B3aMMOCBSI3M MEK]y JIOKAJIbHOM U BHEIIHEH CEThIO C MCIOJIB30BAHUEM MapIIpyTa
10 YMOJIYAHHUIO.

[1 HacTpolika pe3epBHOI0 CTaTHYECKOTO MapIIpyTa Ha MapIIpyTH3aTOPe.

Tomoaorus

Puc. 4.1 Tononorust mabopaTopHOi pabOTHI IJIs1 CTATUYECKOTO MapIIpyTa ¥ Mapuipyra mo
YMOIYaHUIO

Cuenapuii



[Ipeanonoxum, 4To BbI ABJISIETECH CETEBBIM aIMUHUCTPATOPOM KOMIIAHUH, KOTOpasi UMEET OJINH
aJIMHUHUCTPATUBHBINA JOMEH, U B Mpe/iefax aMIHUCTPATHBHOTO JOMEHA OBLIIO OMpeAeIICHO
HECKOJIBKO CETEM, 111 KOTOPBIX B HACTOAILIEE BPEMS HE CYIIECTBYET METOJA MAapIIPYTU3ALIN Y.

[Tockonbky MaciiTad ceTu MaJl, BCEro HECKOJIBKO CeTeH, CTaTUYEeCKUE MapUIPYThl M MapIIPYTHI 10
YMOJIYAHHUIO JTOJIKHBI MCIIOJIB30BAThCS ISl peaIl3alui MEKCETEBOr0 B3aUMO/IEHCTBUS.
Anpecanus CETH 10JKHA IPUMEHATHCS, Kak Noka3zaHo Ha Puc. 4.1.

Ecnu 3anpammBaercs napoiib, U €CJIM HE YKa3aHO MHOE, OKAIYHCTA, UCHOJIb3YUTE MapOJib:
huawei

3agaun

Ilar 1 BeinoJiHeHHe 0OCHOBHBIX HACTPOeK cucrtembl U IP-aapecon
Hacrtpotite umena yctpoiicts u IP-aapeca nig R1, R2 u R3.
<Huawei>system-view

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

[Huawei]sysname R1

[R1]interface GigabitEthernet 0/0/0

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

[R1]interface GigabitEthernet 0/0/1

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

[R1]interface LoopBack 0

[R1-LoopBackO]ip address 10.0.1.1 24

Bemonaure komany display current-configuration ans npoBepku HacTpOeK.
<R1>display ip interface brief

Interface IP Address/Mask Physical Protocol

GigabitEthernet0/0/0 10.0.13.1/24 up up
GigabitEthernet0/0/1 10.0.12.1/24 up up
GigabitEthernet0/0/2 unassigned up down

LoopBack0 10.0.1.1/24 up up(s)



<Huawei>system-view

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

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

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

[R2]interface 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-LoopBack0]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 noMoIIsI0 KOMaH bl PING MPOBEphTE COSAUHEHHE 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 tt|=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=3 ttl=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=4 ttI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=5 ttI=255 time=30 ms
--- 10.0.12.2 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

<R1>ping 10.0.13.3

PING 10.0.13.2: 56 data bytes, press CTRL_C to break

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

Reply from 10.0.13.3: bytes=56 Sequence=5 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 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 ttI=255 time=31 ms HUAWEI TECHNOLOGIES
Ctp. 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

lar 2 [IpoBepka NoaAKJII0OYEHNSI

C moMortip0 KOMaH bl ping mpoBepbTe coenuaeHne Mexny R2 u cersimu 10.0.13.0/24 u
10.0.3.0/24

<R2>ping 10.0.13.3

PING 10.0.13.3: 56 data bytes, press CTRL_C to break
Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.13.3 ping statistics ---



5 packet(s) transmitted

0 packet(s) received
100.00% packet loss
<R2>ping 10.0.3.3

PING 10.0.3.3: 56 data bytes, press CTRL_C to break
Request time out

Request time out

Request time out

Request time out

Request time out

--- 10.0.3.3 ping statistics ---
5 packet(s) transmitted

0 packet(s) received
100.00% packet loss

Ecnu R2 xouer ycraHOBUTH CBs3b ¢ cerMeHToM cetd 10.0.3.0, MapuipyT, npeqHa3HauYeHHbIN 1715
ATOr0 CErMEHTa CeTH, JOJKEH ObITh HacTpoeH Ha R2, a MapuipyThl, npeiHa3HauE€HHBIE IS
uHTepdeiica R2, nomxHb! ObITH HacTpoeHbI Ha R3.

[Tpenpinymuii pe3yapTaT TecTa Moka3biBaeT, 4To R2 He MoxkeT cBsa3biBaThes ¢ 10.0.3.3 u
10.0.13.3.

Brinonuure komanay display ip routing-table anst npocmoTpa Tabmuiel MapuipyTusanuu R2.
Tabnuiia MapIIpyTH3AMUHE 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 LoopBack0

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 InLoopBack0
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0
lar 3 KonpurypupoBanue ctaTH4ecKUX MapmpyToB Ha R2.

Cxondurypupyiite cratndeckuii Mmapupyt st cereit HazHauenus 10.0.13.0/24 u 10.0.3.0/24, co
CJIEIYIOLMM [1epEX0I0M, ycTaHOBIEeHHbIM Kak [P-anpec 10.0.23.3 nys R3, 3Hauenue
npennoureHus 60 SBIseTCS 3HAUCHUEM 110 YMOIYAHUIO U HE TOJKHO OBITh YCTAaHOBIICHO.

[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 smauenue 24 ykas3pIBaeT JJIMHY MacKH MOJICETH, KOTOPast
TaK)Ke MOXET OBITh BRIpAXKEHA C UCTIOJIB30BaHUEM JIecITHUHOTO (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

lar 4 KondurypupoBanue pe3epBHbIX CTATHYECKUX MapPHIPYTOB.



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

B cootBercTBUU ¢ Tomonorueit R2 moxer ooMeHuBathest qanabiMU ¢ R3 yepes R1 B cirydae c6ost
coeauHeHust Mex 1y R2 u R3. Jlns BKiIroueHus 3T0i N30BITOYHOCTH MOKHO HACTPOUTH PE3EPBHBIN
CTaTU4YeCKUi MapmIpyT. Pe3epBHbIE CTaTHUECKUE MAPIIPYTHl HE ACUCTBYIOT B OOBIYHBIX CITydasX.
Ecnu cBsa3b mexty R2 u R3 He paboraet, pe3epBHbIE CTaTUYECKUE MAPILIPYThI UCIOJIb3YIOTCS IS
nepejavyy JaHHbIX.

M3MeHnTe HACTPOMKY /1711 pe3€PBHBIX CTATUUECKUX MapUIPyTOB, YTOOBI MapIIPYThI
UCIIOJIBb30BAIKCH TOJBKO B Cllydae c00s OCHOBHOIO KaHasa. B 3ToM npumepe npeamnodyreHue
PE3EPBHOrO CTATUYECKOI0 MapILIpyTa yCTaHOBJIEHO paBHBIM §0.

[R1]ip route-static 10.0.3.0 24 10.0.13.3

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

[R3]ip route-static 10.0.12.0 24 10.0.13.1 HUAWEI TECHNOLOGIES
IIar S IIpoBepka cTaTHYECKUX MAPLIPYTOB.

[TpocMoTpHUTE TEKYIIYIO KOH(MUTYPAIIUIO CTATHYECKOTO MapIIpyTa B TAOIHIIE 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 LoopBack0

10.0.2.2/32 Direct 0 0 D 127.0.0.1 LoopBack0
10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBack0
10.0.3.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2
10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1
10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1

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



10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2
10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2
10.0.23.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2
127.0.0.0/8 Direct 00 D 127.0.0.1 InLoopBack0
127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

Tabnuua MapHIpyTHU3aUK COJEPHKUT J1Ba CTATUUECKUX MaplLIpyTa, KOTOpbIE ObLTM HACTPOECHBI HA
ware 3. 3Hauenuem noist Protocol sinsiercst Static, ykaspiBaroiee Ha CTaTHYSCKUI MapIIPYT.
3nauenueM nois Preference sisisiercs 60, ykasbiBarolee, 4To Ul MapLIpyTa UCIOIb3yeTCs
IPEANOYTEHUE 110 YMOIYAHHUIO.

[TpoBepbTe ceTeBOE cOeAMHEHHE, YTOOBI yOeAUThCs, 4YTO MapuIpyT Mexkay R2 u R3 cymecrByer.
<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 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 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 ttl=255 time=41 ms
--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

Pe3YJ'IBTaT BBIIIOJIHCHUS KOMAHABI ITOKA3bIBACT, YTO MAapHIPYT pa60TaeT HOpMAJIBHO. KOMaHI[y
tracert Takxe MOXKHO BBITTOJIHHUTD JJIs IIpoCMOTpa Mapuipyrta, 110 KOTOpoMy nNep€aar0TCAa 1aHHBIC.

<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

110.0.23.3 40 ms 30 ms 30 ms

BrixoaHble JaHHBIE KOMaH/BI TPOBEPSIOT, 4TO R2 Hampsamyro oTnpasiseT naHHble B R3.
IIar 6 IIpoBepka pe3epBHBIX CTATHYECCKUX MapUIPYTOB.

Otxmrounte MapuipyT Kk 10.0.23.3 uepe3 GigabitEthernet0/0/2 na R2 u nabGnrogaiite 3a
U3MEHEeHUAMH B Tabuuuax [P-mapuipyruzanuu.

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

[R2-GigabitEthernet0/0/2]quit

CpaBHHTE TaOIUIBI MAPUIPYTU3ALUH C MPEIBIIYIIMMHU Ta0IUIAMU MAPIIPYTOB 70 TOTO, KaK
Gigabit Ethernet 0/0/2 6b11 OTKIIIOUEH.

<R2>display ip routing-table

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

Routing Tables: Public

Destinations : 12 Routes : 12



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

10.0.2.2/32 Direct 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 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 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

Crnenyromue nepexosl ¥ NPeAIOoYTEHHsI IByX MaplIpyTOB, KaK NOKA3aHO B MPEAbLIYLIEH
Tabiuie MapupyTu3anuu a1 R2, n3MeHUIucCh.

[TpoBepnTe cBs3b Mexny R2 u agpecamu Haznauenus 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 ttlI=255 time=2 ms
Reply from 10.0.3.3: bytes=56 Sequence=3 ttlI=255 time=2 ms
Reply from 10.0.3.3: bytes=56 Sequence=4 tt|=255 time=2 ms
Reply from 10.0.3.3: bytes=56 Sequence=5 tt|=255 time=2 ms
--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

<R2>ping 10.0.13.3



PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 tt|=255 time=3 ms
Reply from 10.0.13.3: bytes=56 Sequence=2 ttI=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=3 tt|=255 time=2 ms
Reply from 10.0.13.3: bytes=56 Sequence=4 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 cBsi3b Mexay R2 u R3 orknrouena.

Komanny tracert tak»e MOYHO BBIIIOJHUTD JI IPOCMOTPA MapuIpyTa, o KOTOPOMY
NepENAOTCs 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

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

PesynpTar BRIOTHEHUS! KOMaH/IbI OKA3bIBAET, UTO JIAHHBIE, OTIIpaBieHHbIe R2, nocturaroT R3
yepes cet 10.0.12.0 u 10.0.13.0, noakntoyennsie k R1.

Ilar 7 Ucnosib30BaHMe MAPLIPYTOB 110 YMOJYAaHUIO ISl PeaJIH3aliH CeTeBOro
COeIMHEeHHSI.

BxurounTe uHTepdeiic, KoTopblii ObUT OTKIIIOUEH Ha mare 6 Ha R2.
[R2]interface GigabitEthernet 0/0/2
[R2-GigabitEthernet0/0/2]Jundo shutdown

[IposepsTe noakmouenue 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 MoxkeT ObITh JOCTUTHYT, IOTOMY UTO MapuIpyT, IpeaHazHadyeHusiit 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 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 InLoopBackO
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

MapuipyT o yMOJI4aHUIO MOKET OBITh HaCTpoeH Ha R1 i peanuzanuy ceTeBOro moaKII0ueHHs
yepes cnenyromumii nepexoxn 10.0.13.3.

[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.13.3

[Tocne 3aBepuieHust HaCTPOMKK MpoBepbTe CBA3b Mexkay R1 u 10.0.23.3.
<R1>ping 10.0.23.3

PING 10.0.23.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.23.3: bytes=56 Sequence=1 tt|=255 time=3 ms
Reply from 10.0.23.3: bytes=56 Sequence=2 ttI=255 time=2 ms
Reply from 10.0.23.3: bytes=56 Sequence=3 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 ttl=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 ymoigaHuto nepecsiiaeT Tpaduk, npennasnadeHusni s 10.0.23.3, Ha cnexyromuii
nepexon 10.0.13.3 na R3. R3 manpsmyro noakmtouen k cetu 10.0.23.0.

IIlar 8 KonpurypnpoBanune pe3epBHbIX MAPWIPYTOB 110 YMOJIYAHHUIO.

B cnydae c6ost coenunenns mexay R1 u R3 MoxxHO HCIonb30BaTh pe3epBHBINA MapIIpyT 110
ymomdanuto uist cBsi3u ¢ 10.0.23.3 u 10.0.3.3 uepes cers 10.0.12.0.

Opnnako R1 HanpsiMyto He MOAKIIIOYEH K 3THM CETSIM, U II03TOMY JUIsl 00ecrieueHus] MapIpyTa
NEPECBHUIKH JIOJKEH ObITh HACTPOEH Pe3epBHBIN MapIIpyT (B 000UX HAMPABICHUSX ).

[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.12.2 preference 80

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

Ilar 9 IIpoBepka pe3epBHBIX MAPLIPYTOB M0 YMOJTYAHHUIO.



[TpocmoTtpute mapmpyTsl R1, koraa csa3p mexxay R1 u R3 paGotaer.
<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 LoopBackO0
10.0.1.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0
10.0.3.0/24 Static 60 0 RD 10.0.13.3 GigabitEthernet0/0/0
10.0.12.0/24 Direct 0 0 D 10.0.12.1 GigabitEthernet0/0/1
10.0.12.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.13.0/24 Direct 0 0 D 10.0.13.1 GigabitEthernet0/0/0
10.0.13.1/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
10.0.13.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/0
127.0.0.0/8 Direct 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 InLoopBackO0

255.255.255.255/32 Direct 00 D 127.0.0.1 InLoopBackO

Otxmounte Gigabit Ethernet 0/0/0 na R1 u otkimounte unrepdeiic Gigabit Ethernet 0/0/0 na R3
JUIST UMUTAIMU cO0sI KaHana, a 3aTeM npocMoTpute MapipyTtel R1. CpaBHuTe Tekymme

MapIIpyThl ¢ Mapmpyramu 1o otkiarouenus 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 cooTBercTBHM ¢ npeapiyIIel TadauIel Mapimpytu3anuu 3Hadenune 80 B cronbie Preference
(ITpeanourenue) ykasplBaeT, 4To pe3epBHbIN MapiipyT 1o ymondanuto 0.0.0.0 akTuBHO
nepechiiaeT Tpaduk K crieayromiemy nepexoay 10.0.23.3.

IIpoBepbTe ceTeBoe noakiaoueHue 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 ttl=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

[Taxetsr IP nocturarot R3 (10.0.23.3) uepes cnenyrommii nepexox 10.0.12.2 u3 R2.



MIPUIIOKEHUE 2

((OL[GHO‘{HI)IG Cpe€acTBa ajid IpOBEACHUA HpOMe}I(YTOHHOﬁ arrecragun»

TEXHOJIOTHH KOMMYTALIUU U MAPLIIPYTH3ALITUH

Kon
WHIUKaTOpa

M HIuKaTOp AOCTHIKEHUS
KOMIIETEHIIUH

O11eHOYHBIE Cpe€acTBa

ITK-5 CniocobGHOCTE K (bOpMaJ'II/IBaHI/II/I " aJITOpUTMHU3AIUMHN ITIOCTABJICHHBIX 3aJa4, K HAlTUCaAHUIO ITPOrpaMMHOI'0

KoJa C UCIIOJIb30BAHHUEM A3BIKOB ITPOrpaMMHUPOBAHUSA, OIIPCACICHNA U MAHUITYJIUPOBAaHWUA JaHHBIMU U

0(OPMIICHHIO MPOTPAMMHOTO KOJIa B COOTBETCTBUHU yYCTAHOBJICHHBIMH TPEOOBAHUSIMU

Kon

Cooeporcanue
uHouKamopa

Teopemuueckue 60npocsl, mecmsl, RPaKmuyecKue 3a0anus, 3a0ayu
u3 npogeccuoHanvbHol 0baacmu, KOMNIEKCHble 3Ad0AHUS, 8 MOM
yucie 3a0anusl Ha Kypcosble NpoeKmol (pabomul) uiu uHble
Mamepuaisl, OYeHUBAWUE UHOUKAMOP OOCTUICEHUSL
KOMnemeHyuu

[1K-5.1

OueHuBaeT Ka4yecTBO
MaTeMaTU4eCKOU MOJEIIN
pu Gopmanuzanuu
3a7a4¥ IPEAMETHOM
obnacTu

HepequL TCOPECTUYCCKHUX BOIIPOCOB

[IpunHnuns! paboTsl 1 KoHpUrypupoBanue npotokoiaoB HDLC u
PPP

[Ipunnmns! paboTsl 1 KoHpuUrypuposanue PPPoOE

IIpeodpaszoBanue cereBoix agpecoB (NAT)

HpaKTI/I‘leCKI/IC 3aJaHus

O [TakeT kakoro THMa JOJKEH OBITH OTIIPABIICH B OTBET HA
naket Configure-Request asst ycnenrHoro ycraHOBIICHHUS
KaHaJlbHOTo ypoBHs PPP?

0 Kakoii mpoToKo UCTIONB3yeTCs ISl COTTIaCOBAHUS
IP-anpecoB? Ha kakoM dTare BBITIOTHSETCS COTJIACOBaHUE
IP-anpecos?

O [Moyemy HEoOX0aMMO yMeHbIIUTH pazmep MTU/MRU
naketoB PPPOE He nomxen npesbimars 1492 Gaiita?

[1K-5.2

OrneHNBaET Ka4ecTBO
pa3paboTaHHBIX
QIITOPUTMOB IS
MOCIIETYOIIETO
KOJUPOBAHUS

IlepedyeHb TEOpETHUECKUX BOIIPOCOB

Cncku koHTpoOIst noctyna (ACL)

3amura ganneix ¢ IPSec VPN

YHuBepcabHast HKAICYIISINS IPH MapUIpyTH3aIuN

[Ipoctoit mporokon yrnpasienus cerbio (SNMP)




Kon
AHAUKATOPa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpEICTBA

Beenenue B cetu IPV6

Texnonoruu mapupyruzamuu 1Pv6
Yenyru npunoxennii IPv6 DHCPV6
[IpakTuueckue 3a1anus

0 Jlis gero ucnonb3yercs komana dialer bundle mpu
yCTaHOBJICHUH coenuHenuss PPPOE?

0
K cepBepy B 30He DMZ kak 13 BHemIHel, Tak U BHyTpeHHEH ceTeid?

Kaxkoit METOL Hp606p330BaHI/I${ IMMO3BOJIAT MMOJIYYUTb OOCTYIL

O KakoBa ¢ynkuus PAT?

[1K-5.3

OreHuBaeT BHIOOD
MIPOrPaMMHBIX CPECTB
JUISL TIPOTPaMMHUPOBAHHS U
MaHUITYJIMPOBAHUS
JTAHHBIMH B COOTBETCTBUU
YCTaHOBJICHHBIMU
TpeOOBaHUSIMHU

HepequL TCOPECTUYCCKHUX BOIIPOCOB

Sammra gasusix ¢ IPSec VPN

HpaKTI/IquKI/IC 3aJaHusA

1. O Ha 0a3e kakux arpuOyTOB pacuIMpeHHbIH CIIUCOK
KOHTPOJIS 10CTYINa MOXeET (hUiIbTPOBaTh Tpapuk?

O Kakue nelicTBUs npeAnpuHUMAIOTCS TpU 00OHApY)KEHUH
COBIIAJICHUs ycinoBus ¢ npasuiom ACL?

0 Yro u3 ceds mpeacrasisier SA (Security Association)?

[TK-8 ObnanaeT crnocoOHOCTBIO K HACTPOMKE U KOHTPOJIIO pabOThI CETEBBIX IJIEMEHTOB

MH(POKOMMYHHUKAIIMOHHON CHCTEMBI, YIIPABICHUIO O€30MIaCHOCTBIO CETEBBIX YCTPONUCTB U MPOTPAMMHOTO
o0ecreyeHus, TMarHOCTUKE OTKA30B M OLIMOOK CETEBBIX YCTPOUCTB U MPOrPAMMHOI0 00eCieueHHsI, KOHTPOIIIO
POM3BOIUTENLHOCTH CETEBON MHPPACTPYKTYpPhl HH(POKOMMYHUKALMOHHONW CUCTEMBI, IPOBEICHHIO

periJaMeHTHBIX paboT Ha CETEeBbIX YCTPOUCTBAX U MPOrPaMMHOM 00ecriedeHUH HH(OKOMMYHUKAIIMOHHON

CHCTEeMBI Jist obecnieueHust padbotel Web-npunosxeHuit

Kon Cooepoicanue TeopeTnyeckue BOPOCH], TECTHI, MPAKTUYECKUE 3a/IaHUs, 3aa4H U3
uHOuUKamopa npodeCcCuOHANTBHON 00JIaCTH, KOMITJIEKCHBIC 33JIaHUSI, B TOM YHCJIE
3aJlaHusl Ha KypCOBbI€ MPOEKTHI (padOThI) UM UHbIE MaTepHAIIbI,
OLIEHUBAIOIINE UHIUKATOP JOCTHXKEHUS KOMIIETCHIIUN
IK-8.1 Omnpenensier Ka4ecTBO [lepedyeHb TEOPETUIECKUX BOIIPOCOB

HAaCTPOWKHU U KOHTPOJIA
paboThI CETEBBIX
3JIEMEHTOB
MH(POKOMMYHUKAITMOHHOM

YHuBepcanpHas HHKANCYJSALUS IPU MapIIpyTU3aluu

[Ipoctoit mporokon yrnpasienus cerbio (SNMP)




Kon
AHAUKATOPa

MHauKaTOp JOCTUKEHHUS
KOMIIETCHIINU

OLeHOUYHBIE CpEICTBA

CUCTCMBI

[IpakTrueckue 3agaHus

U Ka xue Tpu nefictBus MOTyT ObITh TPUMEHEHBI K
¢unbTpoBaHHOMY Tpaduky IPSec?

0 Kaxkoe ocHoBHOe nipeHa3zHaueHue GRE?

J B 4em pasuuna mexay mapamerpamu Internet Address u
Tunnel source B komanze display interface tunnel?

I1K-8.2

OlLIEHUBAET Ka4yeCcTBO
yIpaBJICHUS
0€30IMaCHOCTBIO CETEBBIX
YCTPOWCTB H

[lepeyeHb TCOPETHUECKUX BOIPOCOB
Beenenue B cetu IPV6

HpaKTI/IquKI/IC 3aJaHusA

MIPOrPaMMHOTO
obecreyenms, 9. O Kakas Bepcusi(n) SNMP Bxirouena(br) mo
UArHOCTHUKU OTKA30B U YMOJIYaHHIO?

OIMOOK CETEeBBIX .

. 0 Kakoii HoMep mopTa Ha3HaYCHHSI UCTIOIB3YETCS ar€HTOM JJIsI

YCTPOICTB .
nepenauu trap-cooOIieHni Ha CTAaHIIUIO YIIPABIEHUS CEThIO?
l Kakoe HaumeHbIIIee BO3MOKHOE C:kaToe 3HaueHue IPv6
BO3MOJKHO JIJIS aJipeca
2001:0DB8:0000:0000:0000:0000:032A:2D70?Ha3Ha4eHus,
KOTOPOMY OH HE MpeHa3HaueH?

I1K-8.3 Omnpenenser [lepeueHsb TEOpETHUECKUX BOIIPOCOB
HE00X0IMMOCTh

Texnonoruu maprpyruzamun 1Pv6
MIPOBEICHUS

periaMeHTHBIX padoT Ha
CETEBBIX YCTPOMCTBAX U
MIPOrpaMMHOM
o0ecrnieueHnn

CHUCTEMBI C
Web-bynthatqcjv

MH()OKOMMYHUKAIIMOHHOM

Yenyru npwioxennii IPv6 DHCPV6
[IpakTudeckue 3a1anus

17. O Kakum 00pa3oM KOHEUYHAsk CTAaHLIUS MOXKET
CaMOCTOSITENILHO TeHepupoBaTh aapec IPv6?

O Kakoit Homep noprta ucnonssyercsa RIPng ams
MPOCIYIIUBaHUs O0BSIBIEHUS MapIIPYTOB?

0 Urto ucnonb3yercs JUisi YHUKaIbHOW UACHTU(DUKAIIH
Ka)KJIOTO COCEIIHEro y3Ja, Ha KOTopoM 3amyieH nporecc OSPFv3?

0 Kaxkue popmater DUID B HacTosiiiee BpeMs
noanepxuBaotcs B VRP?

0 Eciu 6uter M u O o0bsaBiacHus Mapipytuzaropa (RA)




Kon
AHAUKATOPa

NHIuKaTop JOCTHXKEHUS
KOMIIETCHIINU

OLeHOUYHBIE CpEICTBA

YCTaHOBJIEHBI B 1, Kakoe AecTBUE ITPEAIIPUHUMAET KIUEHT?




