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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o100peHa s peanm3anuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu KaQeapsl BBIYHCIUTENBHON TEXHUKH U IPOTPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, odcyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanuszanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl BbIYUCIUTENTbHON TEXHUKN U TPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit 0O.C. foryHOBa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

LlensiMu OCBOEHHS IUCHMIUIUHBL (MOIyJs) «AIMHUHHCTPUPOBAHUE CeTed Imepenaydu
JAHHBIX» SBISETCS O3HAKOMIICEHUE CTYACHTOB C PACIIMPEHHBIMHU MOHATUSMHU U TEXHOJOTHSIMU
paboThl COBPEMEHHBIX BBIYMCIUTENbHBIX MAlIMH, KOMIUIEKCOB, CETel XpaHEHUs U mepeaayuu
NaHHBIX, (QOopMHpOBaHME TMpEACTABICHUH O 3aJadyaXx W METoJaX aJMUHUCTPUPOBAHUS
000pynoBaHusl, UCIIOIH30BAHMS 3HAHUH JUIsl pEIICHUS IPUKIAIHbIX 33]1a4.

st mocTrKeHUs 1eNu B XOe MPEenoJaBaHus AUCUUIUIHHBI PELIAlOTCs 3a1a4u:

— nonumManue apxutekTypsl [1K u cepepos;

— HACTpoiiKa ceTel nepenaun JaHHbIX;

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuumirHa TexHoI0run KOMMYyTallMd U MapUIpyTU3allui BXOAUT B 4acTh y4eOHOTrO
wiaHa (GopMupyemMyro ydacTHHUKaMH OOpa30BaTeNbHBIX OTHOLICHUH 0Opa3oBaTeNbHON
IPOrpaMMBbl.

Jng  u3yyeHUss  AMCUMIUIMHBL  HEOOXOIMMBl  3HaHUS  (YMEHHUS, BIAJEHUs),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHHS TUCIUILTHH/ TPAKTUK:

[TporpammupoBanue

HNudpopmaruka

DneMeHTHI JINHEHHOU anreOpbl

CTpyKTypbl U MOJIENIN JAHHBIX

3HaHus (yMEHUs, BIaJI€HUs), IOJTYYEHHbIE NIPU U3YYEHUU JTaHHOW TUCIUIUIMHBL Oy1yT
HEOOXOAUMBI JJIs1 U3YYCHHS JTUCIUTUIAH/TIPAKTUK:

Ceru OBM

Texuonoruu Data Mining u Big Data

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJibTaThl 00y4eHust

B pesynbrare ocBoeHus AMCUMIUIMHBL (Monynsa) — «TexHomornu KOMMYyTallMM H
MapHIpyTHU3ALHUIY 00yJaroMUics TOJDKEH 00J1aaTh CIEIYIONUMA KOMITETCHIIHSIMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIINN

[1K-9 Bnaneer HaBbIKaMH BBOJA B AKCIUIyaTallMIO alllapaTHBIX, MPOTpaMMHO-alNapaTHbIX U
MIPOrPaMMHBIX ~ CPEACTB  MH(POKOMMYHMKAIIMOHHOM  MHQPACTPYKTYphl ~ COBMECTHO C
MPEICTaBUTENSIMU TIOCTAaBUIMKOB 00OpYAOBaHUS, IOTOB K OOCIyXHBaHHE Nepu(epuitHOro
000py/I0BaHUs M OPraHM3allMK WHBEHTapU3allMi TEXHUUECKHUX CPECTB

I1K-9.1 OneHnBaeT  Ka4yecTBO  BBOJ@ B OJKCIUTyaTallMIO  alllapaTHBIX,
IPOTPaMMHO-AIapaTHBIX u MIPOrPaMMHBIX CpencTB
MH(OKOMMYHUKAIIMOHHOW HHQPACTPYKTYpPHI

I1K-9.2 OrneHuBaeT KavyecTBO OOCTy)XHMBaHUS TepupepuitHOro o0OpYyIOBaHUS U
OpraHu3alMI0 HHBEHTAPU3AUN TEXHUYECKUX CPEJICTB

[IK-10 O6nagaer cnocoOHOCTHIO K HACTPOMKE M KOHTPOIIO pabOThl CETEBBIX 3JIEMEHTOB
MH(POKOMMYHHUKAITMOHHOW CHCTEMBI, YIPABJICHUIO OE€30MaCHOCTHI0O CETEBBIX YCTPOWCTB H
MIPOrpaMMHOTO OOecreueHus, AUarHOCTUKE OTKa30B M OMIMOOK CETEBBIX YCTPOMCTB H
MIPOrpaMMHOTO OOecreueHusi, KOHTPOJO MPOU3BOJUTEIBHOCTH CETEBOM MH(PPACTPYKTypHI
MH()OKOMMYHUKAIIUOHHOW CHCTEMBI, TPOBEIECHUIO pEriIaMEeHTHBIX paboT Ha CETeBbIX
yCTpOICTBaxX U MporpaMMHOM o0ecriedeHNH HH()OKOMMYHUKAIIMOHHOW CUCTEMBI

I1K-10.1 Ornpepenser Ka4eCcTBO HACTPOMKH U KOHTPOJISI pa0OTHI CETEBBIX 3JIEMEHTOB
WH(HOKOMMYHUKAITMOHHOW CHCTEMBI

I1K-10.2 OlLieHMBaeT Ka4eCTBO YMPABJICHHS O€30MaCHOCTHIO CETEBBIX YCTPOWCTB U
MPOTPAMMHOTO 00eCTieueHUs], TMarHOCTUKU OTKA30B M OMITHOOK




CETEBBIX YCTPOUCTB

I1K-10.3

Omnpenensier HEOOXOIUMOCTb MPOBEIEHUS PErJIaMEHTHBIX paboT Ha
CETEBBIX yCTpOiicTBaxX u MIPOrpaMMHOM o0ecrnieueHnuun
MH(OKOMMYHUKAIIMOHHOW CHCTEMBI




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHBIX eauHul] 108 akaa. yacoB, B TOM YHCIIE:
— KOHTaKkTHast pabota — 8,4 akaJl. 4yacos:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,4 akaj. 4acos;
— camocTosTenbHas padora — 95,7 akaj. 4acos;
— B popme npakTuieckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arTecTalnuu - 3a4eT

AynuropHas % o
KOHTaKTHas paboTa E z ®dopma TeKyero
Pasien/ Tema 2 (B akan. 4acax) ERSS Bun KOHTPOJISI Ko
> 5 S | caMocToATeNnpHOM |  ycmeBaeMOCTH U
JIACIMTUTAHBI R £ = . | xommerennuu
O & paboThI TIPOMEKYTOYHOH
6 mpakr. | .3
Tex. | 2% paKt. | = aTTeCTaluu
3aH. 3aH. | O &
1. OcHOBHBIE CBEIEHUS O CETSIX
nepeayn JaHHBIX
1. ITouck
JIOTIOTHUTENBHOMN
UH(OPMAIHH T10
3a/IaHHOM TeMe.
1.1 Ka oBanue Ethernet 2.

APHPOBATH 1. IIpoBepka MK-9.1, TIK-
Anpecanus B mpoTokone IP CamocTosTenpHOe By bEb | 9.2, TK-10.1
Hpo;;’;‘ig o obmera ! 2 e sananmii MK-10.2, [TK-
yrp H-I vt 2. YCTHBIN ompoc 10.3
coobmenusimu (ICMP) Hay4HO

JUTEPATYPBHI.
3. Pabora ¢
AJIEKTPOHHBIMHU
OUOIMOTEKAMH.
3
1. TTouck
JIOTIOTHUTENBHOMN
nH(DOPMAIIUH TI0
3a/IaHHOU TeMe.
1.2 IlpoTokoun onpeneneHust A 5
anpeca (ARP) : 1. TIposepka I1K-9.1, TTK-
CamocTosaTenbHoe
TIpoTokoNBl TPaHCHOPTHOTO 2 30 JBVICHHE uHauBHAYyanbHEIX | 9.2, [TIK-10.1,
YPOBHS engoﬁ u 3aJlaHUI [1K-10.2, ITK-
Cuenapwuii nepeiauu y‘:{a 4HO 2. YcTHBIN ompoc 10.3
JIAaHHBIX Y
JIUTEPATYPBI.
3. Pabora c
ANIEKTPOHHBIMHU
OuOIIMOTEKAMH.
HWroro no pazaeny 1 4 30
2. Beenenue B CETEBYIO
OIEPAIOHHYIO CUCTEMY
2.1 Hcnons3oBanue 1. ITouc
. TOIb3OBATHE aer 1. ITpoBepka [1K-9.1, TIK-
uHTepdeiica KOMaHHOM JOTOJIHUTENBHOM
. uHauBHAYyanbHBIX | 9.2, [TIK-10.1,
crpoku (CLI) Huawei 3 1 2 30,7 | unbopmaimu mo I~ K-10 2. TTK-
Pa6Gora c (aiinoBoii 3aJIaHHOM TEME. o A
. 2. YcTHBIH onpoc 10.3
CUCTEMOH U yIpaBlicHHE 2.




Huawei

CaMoCTOsATENBHOE
n3ydeHue
yueOHOI u
HAYYHO
JIATEPaTyphIL.
3. Pabora ¢
JNEKTPOHHBIMU
OMOIMOTEKAMU.

1. ITouck
JIOTIOJTHUTEILHOM
HHPOPMAIHH 10
3aJJaHHOM TeMeE.

2.2 anaBneiHHe o0pazom 2. 1. Mposepa T1K-9.1, TIK-
OTepauoOHHON CHCTEMBI CaMoCTOATETHLHOE
. uHanBuAyaneHbIX | 9.2, TIK-10.1,
Huawei 35 u3ydeHue N
o 3aJJaHUMN TIK-10.2, TIK-
Pa3BepThIBaHUE CETH C OJHUM yueOHO# u .
- 2. YCTHBIN ompoc 10.3
koMMyTatopoMm Huawei HAay4HO
JTUTEPATYPHI.
3. Pabora ¢
3JIEKTPOHHBIMHA
OMOIMOTEKAMH.
HWroro no pazaeny 65,7
HWroro 3a cemectp 95,7 3au€T
Hroro o aucumruinHe 95,7 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. [Towrck TONOTHUTENLHOW HH(DOPMALIMH TTI0 3a/IaHHOU TeMe.

2. CaMOCTOATENBHOE N3YUEHHUE YUEOHON U HAYYHO JIUTEPATYPBHI.

3. Pabora ¢ 37eKTpOHHBIMH OMOTNOTEKAMH.

1. TpaguuroHHbIe 00pa30BaTENbHBIC TEXHOIOTUH, OPHEHTUPOBAHHBIC HA OPraHU3AIHIO
00pa30BaTENBHOIO TMpOLECCa M MPEANOJNIATAIONIYI0 MPSAMYI0 TPAHCISIHMIO 3HAHUH  OT
IpenojaBaTesis K aCUpPaHTy.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WudpopmannonHass JeKOUsT — TOCIEAOBAaTeNbHOE H3JIOKEHHE Marepuana B
JUCHUIUIMHAPHOM JIOTUKE, OCYLIECTBIISIEMOE NPEUMYILIECTBEHHO BepOaJbHBIMU CpPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTta — opraHuzaiysi yaeOHOH paboThl ¢ pealbHBIMU MaTepHATbLHBIMU
1 MHOOPMAIIMOHHBIMH OOBEKTaMHM, SKCIIEPHUMEHTalbHas padoTa C aHAIOTOBBIMH MOJEISIMU
peanbHBIX 0OBEKTOB.

2. TexHonoruu NpoobIEeMHOr0 00y4YeHHUsT — OpraHu3alms 00pa30BaTeIbLHOrO Mpollecca,
KOTOpasi MpeoiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JaHHE YUeOHBIX MPOOIEMHBIX
CUTYalu# A7l CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATENILHON 1€ATEIbHOCTH ACITUPAHTOB.

3. lHTepakTUBHbBIE TEXHOJIOTHH — OpPTaHU3alus 00pa3oBaTeNLHOrO MPOIIEeCca, KOTOpas
MpeIoyiaraeT akKTUBHOE W HEIMHEWHOE B3aMMOJCHCTBHE BCEX yYACTHUKOB, JOCTHIKCHHE Ha
3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO JJIsi HUX 00pa30BaTEeIbHOTO pe3yibTara.

@opMbl Y4eOHBIX 3aHATHI C UCHOJIB30BAaHUEM CIEIUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOM CBSI3U» — JIEKLIUS—TIPOBOKAlMA (M3JI0KEHHE MaTepHualla ¢ 3apaHee
3arIaHUPOBAHHBIMU OIIMOKAaMU), IEKIUsA-0ece1a, IeKIHsI-TUCKYCCHSI, TeKIUs-KOH(PEPEHIINS.

4. HubopMalinoHHO-KOMMYHUKAIIHOHHBIE o0Opa3oBaTenbHbIC TEXHOJIOTHH
—OpraHu3aius 00pa3oBaTeIbHOIO MPOLEecca, OCHOBaHHAs HA IPUMEHEHHUH TPOrPaMMHBIX Cpel U
TEXHUYECKUX CPEJICTB pabOThI CO 3HAHUSMU B PA3IMUHBIX NPEIMETHBIX 00JIACTSIX.

6 YueOHO-MeTOqUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YaommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS MPOMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHo-MeToqu4eckoe u MHGOPMALMOHHOE 0O0ecneYeHre AU CHUIIIMHbBI

a) OcHoBHas JInTeparypa:

1. Omudep, B.I'. OcHOBBI ceTeit epegaun gJaHHBIX : yaeOHoe mocooue / B.I'. Omudep,
H.A. Omudep. — 2-¢ uzn. — Mocksa : UHTYUT, 2016. — 219 ¢. — TekcT : 3JIeKTPOHHBIH //
Jlans : anekTpoHHO-OMOMMOTeUHast cucrema. — URL:
https://e.lanbook.com/book/100346 (mara oGpamienus: 15.03.2020). — Pexum goctyma: ajis
aBTOPH3. NIOJIb30BATENIEH.

2. Ilpockypskos, A.B. KommnbrorepHsie cetu. OCHOBBI MOCTPOCHHSI KOMITBIOTEPHBIX

ceTell M TeJeKOMMYHHKanuid : yaeObnoe mocooue / A.B. IlpockypsikoB. — PoctoB-Ha-/{oHy :
IO®Y, 2018. — 201 ¢. — ISBN 978-5-9275-2792-2. — Tekct : 3nekTpoHHbli // Jlawp :
aJIeKTpoHHO-OMOmoreunas cucrema. — URL: https://e.lanbook.com/book/125052 (mara

obpamenusi: 15.03.2020). — Pexum goctyna: it aBTOPHU3. MOJIH30BaTEICH.



0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. Marsees, M. JI. Anmunuctpuposanne Windows 7. [IpakTrueckoe pyKOBOACTBO H
CIIPaBOYHMK aJMHUHHUCTpaTropa : pykoBoactBo / M.Jl. Marsees, P.I'. Ilpokau. — CaHkT-
[TerepOypr : Hayka u Texnuka, 2013. — 400 c. — ISBN 978-5-94387-916-6. — Tekcr :
AJIEKTPOHHBIN // JlaHb : 35ekTpoHHO-O0MbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/39611 (mara oOpamenus: 15.03.2020). — Pexum gocryma: s
aBTOpU3. MOJIb30BATENECH.

2. Kyry3os, O. . NHpOKOMMYHUKAITMOHHBIE CHUCTEMBl U ceTd : yueOHuk / O. W.
Kyry3oB, T. M. Tarapuukosa, B. B. LlexanoBckuii. — Cankt-IletepOypr : Jlans, 2020. — 244 c.
— ISBN 978-5-8114-4546-2. — Texkcrt : snekTpoHHBIH // JlaHb : 3MEKTPOHHO- OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/136177 (mata oOpamenus: 15.03.2020). —
Pexxum nocTyna: 11 aBTOpHU3. MOJIb30BaTENEH.

B) MeToanuyeckue ykasaHus:

1. Tenraitkun, E. A. OpraHuzanusi ceTeBOro aaMHHUCTpupoBaHus. (CeTeBbie
OTIepaIlMOHHbIE CHUCTEMBI, CEPBEPHI, CIY>KOBI U MPOTOKOIBI. JlaboparopHbie paboThI : yueOHOE
nocobue / E. A. Tenraiikun. — Cankr-IlerepOypr : Jlawp, 2020. — 128 c. — ISBN
978-5-8114-4734-3. — TekcT : aeKTpoHHBIH // JlaHb : 3JIEKTPOHHO-OMOJIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/136178 (mara obpamienus: 15.03.2020). — Pexxum poctyma:
JUISL aBTOPU3. MOJIb30BATENCH.

2. Xopyxuukos, C.D. AnmunuctpupoBanue cereit Windows : yuebuoe mocobue / C.D.
Xopyxuukos, B.B. IIpeiryn. — Cankrt-Ilerepoypr : HUY UTMO, 2012. — 61 c¢. — Tekcr :
anekTpoHHeld  //  JlaHb : JJICKTPOHHO-OMOMMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/40727 (mata oGparienus:: 15.03.2020). — Pexxum goctyma: st
aBTOpU3. TOJ30BATENEH.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpamMHoe obecnevyenue

HaunmenoBanue .
1o Ne noroopa Cpoxk neicTBUS TUIICH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional
MS Visual Studio
Code cB00OOTHO pacnipocTpansemoe [10 0eccpovHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hazsanme xkypca CchlIKa

9 MaTtepuajibHO-TeXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:



1. JlexunonHas ayauropus aya. 282. MynbTUMeIUHHbBIE CPEACTBA XPAHEHUS], IEpeaadn
U TIpe/ICTaBICHUS HH(DOPMAITIH.

2. Kowmmsiorepusie kinaccol LlenTpa wnupopmammonusix texnonoruii ®I'BOY BO
«MI'TY». IlepcoHalbHBIE KOMITBIOTEPHI, OOBbCIUHEHHBIC B JIOKAJIBLHBIE CETH C BBIXOJOM B
Internet, ocHalieHHbIE COBPEMEHHBIMM IPOIPAaMMHO-METOAMYECKMMH KOMIUIEKCAMM ISt
pereHus 3a1a4 B 001acTH UH()OPMATHKH U BEIYUCIUTEIHLHON TEXHHUKH.

3. AyauTopu# Ui CaMOCTOSITENIbHOW pabOTHI: KOMIBIOTEPHBIC KIIACCHI; YHUTAIIbHBIC
3anbl oubmmoteku. Bee kmacest YUT u ACY ¢ nepcoHaabHBIMU KOMITBIOTEPAMH, BBIXOZOM B
WHTepHeT W C JOCTYIOM B 3JEKTPOHHYIO HMH(DOPMAIMOHHO-00pa30BaTENbHYIO CPELy
YHHUBEPCUTETA.

4. Aynuropuii AJi TpyNIIOBbIX U UHIMBUYalbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIS
U nIpoMexyTouHoi arrectauuu. Ayn. 282 u knacesl YUT u ACY.

5. Tlomemienus I CaMOCTOSTENBHOW paboOTHl  OOYYAIOMIMXCS, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOH C BO3MOKHOCTBIO IOAKIIOUEHUs K ceTu «VIHTepHeT» M Haauduem
JOCTyNa B 3JIEKTPOHHYI HH(OPMalMOHHO-00pa30BaTeNbHyI0 cpefy opraHuzauuu. Kiacchbl
YUT u ACY.

6. Ilomemenus 1 XpaHeHUS U TNPOPHIAKTUYECKOTO OOCITYKUBAaHUS YyueOHOTrO
obopynoBanus. LleHTp MHGOPMAITMOHHBIX TEXHOJIOTHIA — ayid. 372.



[Tpunoxxenue 1

«Y4ebHO-METOINYECKOe 00ECIIeUeHNE CAMOCTOSTEIbHOM PAabOThl 00YUArOIIUXCSI»

TEXHOJIOTHHU KOMMYTAIIHH H MAPIIIPYTHUH3AIIHHU HCIA
ROUTING&SWITCHING

JlaGoparopHas padora Hacrpoiika craTu4ecKux MapmpyToB 1 MAPIIPYTOB 110
YMOJTYAHHIO

Hean 00y4yenus

B pesynbrare 31010 paszaena Bl JOHKHBI PEHIMTD CIEAYIOLIME 3a1a4u:

] Hactpoiika cTaTH4ecKoro MapiipyTa ¢ UCIojib3oBaHueM uHTepdeiica u [IP-agpeca B kauecTe
CJIEIYIOLLEro Nepexoia.

[] IIpoBepka pabOTHI CTATUYECKOTO MapUIPyTa.

[ Peasin3anust B3aUMOCBSI3M MEXKY JIOKAIBHOW U BHEIIHEN CETBhIO C UCIIOIb30BAHUEM
MapuipyTa o yMoJI4YaHHIO.

] HacTtpolika pe3epBHOIO CTaTUUECKOI0 MapLIpyTa Ha MaplIpyTU3aTope.

Tomnosorust

Puc. 4.1 Tononorus nabopaTopHOi pabOTHI AJs CTATHUECKOTO MapuIpyTa U Mapuipyra 1o
YMOJTYaHHUIO

Cuenapuii

HpeIlHOJIO)KI/IM, 4TO BBl ABJIACTCCH CETCBBIM AAMHUHUCTPATOPOM KOMIIAHHUH, KOTOpasd UMCECT OANH
a,I[MI/IHI/ICTpaTI/IBHHﬁ JAOMCH, U B IIpCACIaX aIMUHHUCTPATHBHOI'O JOMCHA OBLIO OnpcaciICHO
HECKOJIBKO CETEeH, AJI1 KOTOPBIX B HACTOSIIEE BPEMS HE CYLIECTBYET METO1a MAPLIPYTU3ALMH.
HOCKOJ’ILK}/ Macirad ceTu MaJl, BCETrO HECKOJIBKO ceTeﬁ, CTATUYCCKUC MapIIPYThl U MAapIIPYThI
M0 YMOJHaHUIO JOJI?KHBI UCITOJIB30BATLCS I pCain3allii MCKCETCBOT'O B3aHMOI[eI>'ICTBPI$[.
A,upecauml CCTU NOJIDKHA IMPUMCEHATHCA, KaK ITOKA3aHO Ha Puc. 4.1.

Ecnu 3anmpammBaeTcst naposp, ¥ €CJIM HE YKa3aHO MHOE, ITOKAITYICTa, UCIIOJIb3YHTE MapOJIb:
huawei

3anauu

IIar 1 BeinosiHeHNe 0OCHOBHBIX HACTPOeK cuctembl U IP-aapecos

Hactpoiite nmena ycrpoiicts u [P-anpeca qist 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 0O

[R1-LoopBackO]ip address 10.0.1.1 24

Beimonaute komanay display current-configuration s mpoBepku HacTpoeK.
<R1>display ip interface brief

Interface IP Address/Mask Physical Protocol

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

GigabitEthernet0/0/0 10.0.13.1/24 up up

GigabitEthernet0/0/1 10.0.12.1/24 up up

GigabitEthernet0/0/2 unassigned up down

LoopBack0 10.0.1.1/24 up up(s)

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

<Huawei>system-view

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



[Huawei]sysname R2

[R2]interface GigabitEthernet 0/0/1

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

[R2]interface GigabitEthernet0/0/2

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

[R2]interface LoopBackO

[R2-LoopBackO]ip address 10.0.2.2 24

<R2>display ip interface brief

Interface IP Address/Mask Physical Protocol

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

GigabitEthernet0/0/0 unassigned up down

GigabitEthernet0/0/1 10.0.12.2/24 up up

GigabitEthernet0/0/2 10.0.23.2/24 up up

LoopBack0 10.0.2.2/24 up up(s)

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

<Huawei>system-view

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

[R3]interface GigabitEthernet 0/0/0

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

[R3]interface GigabitEthernet0/0/2

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

[R3]interface LoopBack 0

[R3-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 IIOMOIIIBIO KOMAaH/bI plng MMPpOBEPHTC COCAUHCHHUEC C CCTHIO C 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 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 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 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

lar 2 [IpoBepka NoaAKJII0OYEHUSI

C nomol1pio0 KOMaHAbl ping poBepsTe coequHenne Mexay R2 u cerssmu 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

Ecnn R2 xo4er yctaHOBUTH CBs3b ¢ cerMeHToM ceT 10.0.3.0, MapuipyT, npeqHa3HauYeHHbIN 1715
ATOr0 CErMEHTa CeTH, OJKEeH ObITh HacTpoeH Ha R2, a MapiipyThl, npegHa3HaueHHbIE [T
uHTepdeiica R2, nomkHbl ObITH HACTPOEHHI Ha R3.

[Ipenpiaymumii pe3ynbTaT TECTa MOKa3bIBaeT, uTo R2 He MmoxkeT cBa3biBaThes ¢ 10.0.3.3 u
10.0.13.3.

Beimonaute komanay display ip routing-table mis npocmoTpa Tabnuiel Mmapiipytusanuu R2.
Tabnuia MapmpyTH3auKi HE COAECPIKUT MAPIIPYTOB JBYX 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 LoopBackO0

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 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

Ilar 3 KonpurypupoBanue ctaTH4ecKuX MapmpyToB Ha R2.

CkoHburypupyiite cratnaeckuid MapmpyT ais cereit Haznadenus 10.0.13.0/24 u 10.0.3.0/24, co
CJIEIYIOLIUM [IepeX0/IoM, ycTaHOBIEeHHbIM Kak [P-anpec 10.0.23.3 nys R3, 3nHauenue
npeanouteHus 60 sBIsICTCS 3HaYCHUEM 10 YMOITYAHHUIO U HE JOJKHO 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

[Mpumeuanue: B komane ip route-static sHauenue 24 ykaspiBaeT [UIMHY MAaCKH MOJICETH,
KOTOpasi TAKKE MOXKET OBITh BBIPAXKEHA C UCTIOIb30BaHUEM JCCATUYHOTO hopmara
255.255.255.0.

<R2>display ip routing-table

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

Destination/Mask Proto Pre Cost Flags NextHop Interface

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

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

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

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

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

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

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

Ilar 4 Kon¢purypupoBaHnue pe3epBHbIX CTATHYECKHUX MAPLIPYTOB.

Jannbie, kotopbiMu oOMeHuBatotes R2 u 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 cootBeTcTBUU ¢ Tonosorueit R2 moxxer oOMennBaThest qaHHBIME ¢ R3 uepe3 R1 B ciiyqae
c60s coequueHus Mmexxkay R2 u R3. [lnst BKiroueHus 3TOH U30BITOYHOCTH MOKHO HACTPOUTH
pPE3EepBHBIN CTaTUYECKNNA MapIpyT. Pe3epBHbBIE cCTaTHYECKHE MAapIIPYThl HE JEHCTBYIOT B
00bIuHBIX ciydasix. Ecnu cBsizb Mexay R2 u R3 He paboraet, pe3epBHBIE CTaTHYECKHE
MapIIpyThI UCTIOIB3YIOTCS JIJISl TIepeIaun JaHHBIX.

M3MeHuTe HACTPOMKU ISl pe3epPBHBIX CTATHUECKUX MAPIIPYTOB, YTOOBI MapIIPYTHI
HCIIOJIb30BAJIMCh TOJIBKO B CiIydae cO0si OCHOBHOIO KaHaja. B aTom nmpumepe npennodreHue
PE3EpPBHOI0 CTATUYECKOI'0 MAPIIPYTa YCTAHOBIIEHO paBHBIM 0.

[R1]ip route-static 10.0.3.0 24 10.0.13.3

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

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

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

Ilar 5 IIpoBepka cTaTHYeCKUX MAPLIPYTOB.




[TpocMoTpuUTE TEKYIIYIO KOH(MUTYPAIIUIO CTATUYECKOTO MapLIpyTa B TA0IHIIE 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 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 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
Tabnua MapmpyTH3aIiH COEPHKUT JBA CTATHUECKUX MapIIPyTa, KOTOPbIE OBUTH HACTPOCHBI
Ha 1rare 3. 3Hauenuem noist Protocol siensercs Static, ykassiBaroiiee Ha CTaTHYECKUN
mapiipyt. 3HaueHuem moiist Preference sisnsiercst 60, ykaspiBaroiiee, 4To it MapIipyTa
HCIOJIB3YCTCA MPECANOUTCHUC 110 YMOJIYAHUTO.

[IpoBepbTe ceTeBoe coequHEHNE, YTOOBI YOeIUThCs, uTO MappyT 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 tt|=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 ttl=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=2 ttlI=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=3 tt|=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=4 ttlI=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=5 tt|=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




Pe3ynbTaT BHINOIHEHUS! KOMaHbI IIOKA3bIBAET, YTO MapUIpyT paboTaeT HopMasbHO. KomaHTy
tracert Takxe MOKHO BBITIOJIHUTB ISl TPOCMOTPA MapIIpyTa, 0 KOTOPOMY TIEPEIAr0TCS
IIaHHBIC.

<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

BrixoaHbie JaHHbIE KOMaH/bI MPOBEPSIOT, YTO R2 HanpsiMyro oTHpaBisgeT AaHHbIe B R3.
Ilar 6 IIpoBepka pe3epBHBIX CTATHYECKMX MapUIPYTOB.

Otxirounte MmapipyT kK 10.0.23.3 gepes GigabitEthernet0/0/2 na R2 u mabmronaiite 3a
M3MeHeHusIMU B Tabnunax [P-mapmpyruzammm.

[R2]interface GigabitEthernet0/0/2

[R2-GigabitEthernet0/0/2]shutdown

[R2-GigabitEthernet0/0/2]quit

CpaBHI/ITe Ta6J’II/II_lbI MapaipyTu3ainuu € MpeaAblAyIINMHn Ta6JII/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 LoopBackO0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

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

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

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

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

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

127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0

Crnenyromue nepexoasl ¥ NPEAIOYTEHHS IBYX MapIIPyTOB, KaK IOKa3aHO B NPEAbIAYIIEH
Tabiuie MapupyTH3auuu a1 R2, n3MeHUIucCh.

ITpoBepspTe cBs3b Mexny R2 n angpecamu HazHauenus 10.0.13.3 u 10.0.3.3 va 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 tt|=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 tt|=255 time=2 ms

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

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

<R2>ping 10.0.13.3




PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 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

CeTtb He OTKIIIOYAETCA, Korja cBsi3b Mexay R2 u R3 orkitoueHa.

Komanny tracert takye MOYXHO BBIIIOJHUTD JJI IPOCMOTPA MapuIpyTa, o KOTOPOMY
NNEpCAAOTCA JaHHBIC.

<R2>tracert 10.0.13.3

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

210.0.13.3 30 ms 21 ms 21 ms

<R2>tracert 10.0.3.3

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

210.0.13.3 30 ms 21 ms 21 ms

PeByJ'IBTaT BBIITOJIHCHUS KOMAaHAbI ITOKA3bIBACT, YTO JaHHBIC, OTIIPABJICHHBLIC R2, JOCTUTI'ar0T R3
yepe3 cetu 10.0.12.0 u 10.0.13.0, moaxmouennsie k R1.

lar 7 Ucnoab30BaHue MapIIPYTOB 10 YMOJYAHHUIO ISl peaiu3aluM CeTeBoro
CoeAMHCHUA.

Bkirounte unTepdeiic, KoTopslii ObUT OTKIIIOYEH Ha mare 6 Ha R2.

[R2]interface GigabitEthernet 0/0/2

[R2-GigabitEthernet0/0/2]Jundo shutdown

[TposepsTe 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 MoxkeT ObITh JOCTUTHYT, IOTOMY UTO MapuipyT, npenHazHadyeHHsii A 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 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

MapuipyT Mo yMmoiYaHUIO MOXET ObITh HACTPOEH Ha R1 1y1s peanusaium ceTeBoro
MOAKIIOYEHUs yepes cienyrouuit nepexon 10.0.13.3.

[R1]ip route-static 0.0.0.0 0.0.0.0 10.0.13.3

[Tocne 3aBepieHns HACTPOIKK poBepbTe cBsI3b Mexy 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 tt|=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

MapuipyT o ymMoI4aHuIo rnepecbuiaet Tpaduk, npeaHasHadenubiil 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 M0 YMOJTYAHHIO.

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.

OI[HaKO R1 HaIlpsMYHO HC IIOAKIIFOYCH K 9TUM CCTAM, U IIOSTOMY JJIA oOecrieyeHus MapuipyTa
NEPECHUIKH 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

IIar 9 IIpoBepka pe3epBHBIX MAPIIPYTOB 110 YMOJTYAHHIO.

[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 0 0 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 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 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 AMHATAIUU cOO0sl KaHaa, a 3aTeM nmpocMoTpute MapmpyTtel R1. CpaBHUTE TeKymIme
MapIIpyThl ¢ MapIiupyramu 10 oTkmoueHust 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 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 00 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0

127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBack0

255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO

B cootBercTBHU ¢ Tpeapiayei Tabauie Mapipytuzannu 3Hadenue 80 B cronbdie Preference
(ITpennmouTenune) ykasblBaeT, 4TO pe3epBHBIN MappyT no ymonauanuto 0.0.0.0 akTuBHO
nepechuiaeT Tpaduk K crieayromiemy nepexoay 10.0.23.3.

[IpoBepbTe ceTeBoe noakitoueHue 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 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 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.




[Tpunoxenue 2

((OI_IGHOLIHBIC cpe€acTBa aJisd IMPOBEACHUA HpOMeH(YTOqHOﬁ arrecranun»

a) HnannpyeMble pe3yJdbTaThbl 06y‘leHHﬂ H OHCHOYHLIC CPEACTBA AJIS IPOBCACHUA HpOMe)l(yTO‘lHOﬁ arrecranmm.

Kon nnaukaropa

MHAMKaTOp JOCTUKEHUSI KOMIIETEHIUN

OneHoYHbIE CPECTBA

I1K-5 Cnoco6HOCTE K (1)OpMaJ'II/ISaI_II/II/I " aJITOpUTMU3AIUU IIOCTABJICHHBIX 3a1a4, K HAIIMCAHHIO ITPOI'PaMMHOI'0 KOJ1a € HCIIOJIb30BAHHUEM A3bIKOB

porpaMMupOBaHusd, OIIPECACIICHUA U MAHUITYJIMPOBAHUA JaHHBIMU U 0(1)OpMJ'IeHI/IIO MpOrpaMMHOTO KOZIa B COOTBECTCTBHUU YCTAHOBJICHHBIMHA Tpe6OBaHI/I${MI/I

Kon Cooeporcanue unoukamopa Teopemuueckue 6onpocwl, mecmsi, Npakmuyeckue 3a0anus, 3a0a4u u3
npogheccuoHanbHol 001acmu, KOMNIEKCHble 3a0anUsl, 8 MOM YUCe 3a0aHus Ha
Kypcoguvle npoekmul (pabomol) unu uHvle Mamepuavl, OYeHusarowue UHOUKAmop
00CmuUdICeHUsi KoMnemeHyuy
I1K-5.1 OrneHMBaeT Ka4eCTBO MaTEMaTHUECKOM [lepedyeHb TEOPETUIECKUX BOIIPOCOB
MOJIENH IIPY (hOpMATH3ALINH 331291 [Tpununs! paboTs! 1 KoHUrypupoanue npotokono HDLC u PPP
NPEAMETHOM 001acTH [IpunHnmns! paboTsl 1 KoHpuUrypuposanue PPPoOE
ITpeobpazoBanue ceteBbix aapecoB (NAT)
[IpakTrueckue 3aganus
O [TakeT kakoro THMa JOJKEH OBITH OTIPABIICH B OTBET HA MAKeT
Configure-Request mist ycrenHoro ycTaHOBJIEHUS KaHAILHOTO ypoBHs PPP?
O Kakoit mporoxon ucnons3yercs 1js coriacoBanus |P-anpecoB? Ha kakom srtame
BBITIONTHSIETCS corsacoBanue IP-aapecos?
O [Moyemy HeoOxoaumMo ymeHbIUTH pazMep MTU/MRU nakeros PPPOE ne
JIOJKEH npeBblaTh 1492 Oaiita?
ITK-5.2 OrnieHMBaET Ka4eCcTBO pa3paboTaHHBIX [IepeueHns TEOpPETUUECKHUX BOMPOCOB

aJTOPUTMOB JUJISI TOCJIEAYIOIIETO
KOJIMPOBAaHUS

Crucku koHTpOJis moctymna (ACL)
3amura nanubeix ¢ IPSec VPN
YHuUBepcalbHas HHKATICYJISIHS TPH MapIIPyTH3AIHN

ITpoctoit mporokon ynpasienus cerbio (SNMP)




Kon nnaukaropa

MHAMKAaTOp JOCTUKEHUSI KOMIIETEHIUN

OneHoYHbIE CPECTBA

Beenenue B cetu IPv6

Texnonoruu maprpyruzamuu 1Pv6
Yenyru npunoxenuit IPv6 DHCPV6
[IpakTuueckue 3a1anus

[] Jlnst gero ucnonb3yercs komanaa dialer bundle ipu ycranosnenuu coenunenus
PPPOE?
O Kaxoii MeTo 1 mpeoGpa3oBaHus MO3BOJIMT HONYYHTh JOCTYII K CEPBEPY B 30HE

DMZ xak u3 BHEIIHEH, TaK U BHYTpEHHEH ceTei?
0 Kaxoa pynkuus PAT?

[1K-5.3

OueHuBaeT BHIOOP IPOrPaMMHBIX CPE/ICTB
JUIs IPOTPaMMHUPOBaHUS U
MaHUIYJIUPOBAHUS TaHHBIMU B
COOTBETCTBUH YCTAaHOBJICHHBIMU
TpeOOBaHUSIMU

[lepedeHb TEOPETHUECKUX BOIPOCOB
Sammra gasusix ¢ IPSec VPN

[TpakTHuecKue 3a1aHusI

1. 0 Ha 6a3e kakux aTpuOyTOB PAaCUIMPEHHBIH CIIUCOK KOHTPOJIS TOCTYIIA
MOXKET (QUIBTPOBATH Tpapuk?

0 Kaxkwue geiicTBHS peIPHUHUMAIOTCS IPU OOHAPYKEHHU COBIAICHHUS YCIOBHS C
npasmwiom ACL?

0 Yro u3 ceds mpeacrasaser SA (Security Association)?

I1K-8 O6J'Ia,[[aeT CITOCOOHOCTBIO K HaCTpOﬁKC N KOHTPOJIO pa60TBI CCTCBLIX 3JICMCHTOB HH(I)OKOMMYHHKaHHOHHOﬁ CHUCTCMBI, YIIPABJICHUIO 0€30IMaCHOCThIO
CCTCBBIX YCTpOﬁCTB " IpOTrpaMMHOTO O6GCH6“IGHI/I$I, JANarHoCTHUKEC OTKAa30B U OIIMOOK CETEBBIX YCTpOﬁCTB U IpOrpaMMHOTO O6€CH€‘I€HI/I5{, KOHTPOJIIO

MIPOU3BOIUTENHHOCTH CETEBOM HHPPACTPYKTYPHI HH(OOKOMMYHUKAITMOHHONW CUCTEMBI, TPOBEICHUIO PETIIAMEHTHBIX pa0O0T Ha CETEBBIX YCTPOUCTBAX U
IPOrpaMMHOM ObOecrieueHUH HH()OKOMMYHHUKAIIMOHHOM CUCTEMBI [Tt obecrieucHust pabotsl Web-npunoskeHuit

Kon Cooeporcanue unouxamopa Teopernueckre BOPOCHI, TECThI, MPAKTUYECKUE 3a/IaHuUs, 3a]1a4H U3 TpodeccroHalIbHOM
o0JacTu, KOMIUIEKCHBIE 3aJJaHHsI, B TOM YHUCIIE 3a/1aHusl Ha KypCOBBIE IPOEKTHI (paboThl)
WM UHBIE MaTe€pHalIbl, OLICHUBAIOIINE NHANKATOP TOCTHKEHUS KOMIIETEHIINN

I1K-8.1 OrnpenensieT KaueCTBO HACTPOUKH U [Iepeuenb TEOPETUUECKHUX BOMPOCOB

KOHTPOJIA pa6OTBI CETCBLIX JJICMCHTOB

MH(OKOMMYHUKAIIMOHHON CHCTEMBbI

YHuBepcanbHass HHKATICYJISIITUS TIPH MapIIpyTH3aIluu
ITpoctoit mporokon yrnpasienus cetbio (SNMP)




Kon nnaukaropa

MHAMKAaTOp JOCTUKEHUSI KOMIIETEHIUN

OneHoYHbIE CPECTBA

HpaKTI/I‘IGCKI/Ie 3aJaHuA

O Ka kue Tpu neficTBUS MOTYT OBITh IPUMEHEHBI K (PHIIBTPOBAHHOMY TpahHKy
IPSec?

0 Kaxkoe ocHoBHOE nipeiHazHaueHne GRE?

0 B dem paznuna mexay napamerpamu Internet Address u Tunnel source B

komamne display interface tunnel?

I1K-8.2 OrneHnBaeT Ka4eCTBO yIPABICHUS [lepedyeHb TEOPETUYECKUX BOIIPOCOB
0€30IaCHOCTBIO CETEBBIX YCTPOUCTB U Bsenenue B cetn IPV6
IPOrPaMMHOTO 00ECIICUCHHSI, ITpakTHYeCKUe 3aaHHs
AHArHOCTHKH OTK430B U OIIMOOK CETEBBIX | g 0 Kaxas Bepcusa(n) SNMP BxiroueHa(bl) 10 yMOTIAHHIO?
yCTpOuUCTB 0 Kakoii HOMep MopTa Ha3HAYEHHUS UCIIOIb3YETCS areHTOM JJIs IIEPEayun
trap-cooO1ieHnii Ha CTaHIIUIO YIIPABIEHUS CEThIO?
0 Kaxoe HaumeHsbIliee BO3MOXKHOE c:kaToe 3HaueHue |IPv6 Bo3MokHO [1st afipeca
2001:0DB8:0000:0000:0000:0000:032A:2D70?Ha3HaueHHS, KOTOPOMY OH HE
npeaHa3HayeH?
I1K-8.3 Omnpenensier HEOOXOAUMOCTH NpoBeseHus | [lepedeHn TeopeTHYecKUX BOMPOCOB

perlaMeHTHBIX paboT Ha CETEBBIX
YCTPOMCTBAX U IPOTPAMMHOM
obecrnieyeHNH MHHOKOMMYHHUKAIIMOHHOMN
cucrembl ¢ Web-bynthatqcjv

Texnonoruu mapmpyruzamun 1Pv6

Yenyru npunoxxenuit IPv6 DHCPv6

[IpakTuyeckue 3ajaHus

17. O Kakum 00pa3oM KOHEUYHask CTaHLIUS MOXKET CaMOCTOSATEIIbHO
rerepupoBarth aapec IPv6?

O Kakoit Homep nopta ucnonbszyercs RIPNg ams npociaymmBanus oObIBICHUS
MapuipyToB?

O Uro ucnonb3yercs sl yHUKaJIbHOW UACHTH(PHUKAIUN KaXKI0TO COCEAHEr0 y37a,
Ha KoTopoM 3amyiieH nporecc OSPFv3?

O Kakue ¢popmarsr DUID B HacTosiiee Bpems nojaepxkupatorcs B VRP?

O Ecmu 6utet M 1 O o0bsBnenns mapuipytusaropa (RA) ycTtaHoBieHs B 1, kakoe

JIeiicTBHIe NpCAIIPUHUMACT KJIN eHT?




0) Ilopsanok mpoBeneHUs] MPOMEKYTOYHON aTTeCTALMHU, MOKA3ATeJIH U KPUTEPHH
OlleHUBAHUS:

[IpomexxyTounast —arTecTalusi 1O JUCHUILIMHE «TEeXHOJOTMM KOMMYTalluu U
MapLIPyTU3alUKu» BKIIOYAET TEOPETHUUYECKHUE BOIPOCHI, IO3BOJSIONINE OLEHUTh YpPOBEHBb
YCBOCHUS OOYYAIONIUMUCS 3HAHWA, ¥ NPAKTHYECKHE 3aJaHWs], BBISBISIONINE CTEICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJICHUI, TPOBOAUTCA B (hOpMe 3aueTa ¢ OIL[CHKOIA.

Iloka3aTesiu U KpUTEPUH OLIECHUBAHUA 324eTa:

—«3a4TEeHO0» — OOydJaroliuiicas JIEeMOHCTPUPYET BBICOKUH ypPOBEHb CHOPMUPOBAHHOCTU
KOMIIETEHIIN, BCECTOPOHHEE, CHCTEMAaTH4YecKoe M TIy0OKOoe 3HaHHWEe Y4eOHOro Marepuana,
CBOOOZHO BBIMOJHSAET MPAKTHUYECKHUE 33JaHUs, CBOOOJHO OMNMEpHUpPYeT 3HAHHUSIMH, YMEHUSIMHU,
MIPUMEHSET UX B CUTYalUSIX MOBBIIIEHHOMN CII0XKHOCTH.

—«He 3a4TeH0» — oOyuaroluiics AeMOHCTpuUpyeT 3HaHuUs He Oonee 20% TeopeTHUecKOoro
MaTepuana, JOMyCKaeT CYIIECTBCHHbIE OMMOKH, HE MOXKET MTOKa3aTh HHTEIJICKTYaTbHbIC HABBIKU
pelIeHus MPOCTHIX 3aay.



