MUHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHMS
POCCHUMCKON ®EJIEPALIN

DezieparnbHOE rOCYIAPCTBEHHOE GIOKETHOE 06pa30BaTebHOE YUPEIKICHHE
BBICIEr0 00pa3oBaHus
«MarHuTOrOpCKu# rocy 1apCTBEHHbIHA TeXHUYeCKHH yruBepcuTeT um. I,
Hocosay

,  YTBEPXJIAIO

/

/D// /< NMupexrop UDHAC
\  J syl 7 B.P. Xpammun
i

03.02.2026 .

PABOYASI [IPOTPAMMA JTUCHUNIJIMHBI (MOYJIS)

TEXHOJIOTHH KOMMYTAIIAH U MAPLIIPYTH3AIIUH

Harpasienue 1oAroTOBKY (CHENHAILHOCTS)
09.03.01 Mudopmarnka u BENUCIUTEILHAS TEXHHKA

Hanpasnennocts (mpoduis/crienuanusanys) HporpaMms
IIporpammuoe obecrieyenye CpeCTB BEIYUCTHTENBHON TEXHUKH U ABTOMAaTU3UPOBAHHBIX
cucTeM

YpoBeHs BEICIIEro 06pa3oBanys - GakataBpuar

Dopma o00yueHust
OYHas

Wncraryr/ Gakynsrer  MHCTHTYT SHEPreTUKH H aBTOMATH3MPOBAHHBIX CHCTEM

Kadenpa BbrauemuTensHOM TEXHUKH W IPOrPaMMEPOBAHHS
Kypc 3
Cemectp 5

MaruauToropck

2026 rox



PaGouas riporpamma cocrapiieHa Ha ocHoBe ®I'OC BO - 6axanaBpuat 1o
nanpasiaennto noarorosku 09.03.01 UudopmaTrka H BEIYUCIATENbHAS TEXHUKA (IIPUKa3
Muno6puayku Pocenu ot 19.09.2017 r. Ne 929)

PaGouasi mporpamMma paccCMOTpeHa 1 000peHa Ha 3acelaHuu Kadeapel
BrryucnutenbHON TEXHUKU U IIPOrPaMMUPOBAHUS
29.01.2026, mpoTtoxon Ne 7

3as. kadenpoit . éﬁ{\ O.C. JloryHosa -
Vs \‘\'—..
/

Paboyas nporpaMma o100peHa MeToanueckoit komuccueir MOuAC
03.02.2026 r. mpoTokos Ne 5

IIpencemarens -~ B.P. Xpamiua
PaGouas mporpaMma cocTaBieHa:
ACCUCTEHT KadeIphl BTull, Up vt V.C. Lleronuxun
T
£

Penenzenr:

Jupexrop HUU "TIpombesonacHocTs", I-p TEXH. HAYK M.1O. HapkeBuu



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u oo0peHa s peanm3anuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu KaQeapsl BBIYHCIUTENBHON TEXHUKH U IPOTPAMMHUPOBAHUS

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

Pabouas mporpamma nepecMoTpeHa, odcyxaeHa u ogodpena st peanmsanuu B 2028 - 2029
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 2029 - 2030
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 2030 - 2031
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

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




1 leau ocBOCHMS TUCHUNIIIMHBI (MOXYJIA)

[ensiMu OCBOCHUSI TUCIUTUIMHBI (MOYIISA) «AIMUHUCTPUPOBAHUE CETEH mepeaaun
JAHHBIX)» SBJISIETCS] 03HAKOMJICHHE CTY/IEHTOB C PACIIMPECHHBIMU MOHATUAMU U
TEXHOJIOTUSIMU pabOThl COBPEMEHHBIX BHIYMCIUTENIbHBIX MAIIMH, KOMIUIEKCOB, CETEH
XpaHEHUs U Nepeaaydu JaHHbIX, ((OPMUPOBAHKE MIPEJICTABICHUI O 3a1a4aX U METO1aX
aJIMMHHUCTPUPOBAHUS 000PYI0OBAaHUS, UCTIOIb30BAHMSI 3HAHUM JUISl PEIICHUS TPUKIIaTHBIX
3ajad.

st nocTrKeHUs 1eNu B XOe MPEenojaBaHus JUCUUIUIMHBI PEIAlOTCs 3a1a4u:

— nonumanue apxutektypsl [IK u cepepos;

— HACTpoiiKa ceTel nepenaun JaHHbIX;

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

Juctunnuna TexHoIornu KOMMYTAIluU U MapIIPyTU3AIMHA BXOJUT B YaCcTh y4eOHOTO
wiaHa GopMHupyeMyro yuacTHUKaMu 00pa30oBaTeNIbHBIX OTHOIICHUH 00pa30oBaTeNbHOM
MIPOrPaMMBI.

JIist u3ydeHusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMCHUS, BIAJCHHS),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

[TporpamMmmupoBanue

HNudpopmaruka

DneMeHTHI JINHEHHOU anreOpbl

CTpyKTYpBl U MOJIETTH JaHHBIX

3nanus (yMEHHUs, BIAJICHUS ), TOJIYYCHHBIC MPU U3YUEHUHU JAaHHOW TUCIMILIAHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

Ceru OBM

Texuonoruu Data Mining u Big Data

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00yueHusl

B pesynbrare ocBoeHus AucUUIUIMHBL (Moayisl) «TexHonoruu KOMMyTaluu U
MapHIpyTHU3ALHUIY 00yJaroMUics TOJDKEH 00J1aaTh CIEIYIONUMA KOMITETCHIIHSIMU:

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

[1K-9 Bnaneer HaBblkaMM BBOJIA B 3KCIUTyaTallMIO aIllllapaTHbBIX, IPOTPAMMHO-ANIMapaTHBIX U
MIPOrPaMMHBIX CPEJICTB UH(POKOMMYHUKALIMOHHONW HH(PPACTPYKTYPbl COBMECTHO C
MIPEICTaBUTENSIMH [TOCTABIIMKOB 000PYAOBaHHUS, TOTOB K 00CIIy>)KMBaHHUE MEpUPEPUHHOTO
000py/I0BaHUs M OPraHM3allMK WHBEHTapU3allMi TEXHUUECKHUX CPECTB

ITK-9.1 O1ieHMBaeT Ka4eCTBO BBOJIA B AKCILTyaTallAIO AIlllapaTHBIX, TPOTPAMMHO
-armapaTHBIX U IPOTPAMMHBIX CPENICTB HH(POKOMMYHHKAITHOHHON
MH(QPaCTPYKTYPhI

I1K-9.2 OrieHMBaeT KauecTBO OOCITYKUBaHU Nepu(epHitHOro 060py10BaHus U
OpraHu3alMI0 HHBEHTAPU3AUN TEXHUYECKUX CPEJICTB

[TK-10 O6mamaer cnocoOHOCTBIO K HACTPOHKE M KOHTPOJTIO pabOThI CETEBHIX DJIEMEHTOB
MH()OKOMMYHUKAIIMOHHOW CUCTEMBI, YITPABJICHUIO 0€30MaCHOCTHIO CETEBBIX YCTPONUCTB U
MIPOrpaMMHOTO OOecreueHusl, IMarHoCTUKE OTKa30B U OMIMOOK CETEBBIX YCTPOICTB U
MIPOrpaMMHOTO OOecreueHus, KOHTPOJIIO MTPOU3BOIUTEIBHOCTH CETEBON HHPPACTPYKTYPhI
MH()OKOMMYHUKAIIMOHHOW CUCTEMBI, IPOBEACHUIO PErilaMEHTHBIX pa0dOT Ha CETEBbIX
yCTpOICTBaxX U MporpaMMHOM o0ecriedeHNH HH()OKOMMYHUKAIIMOHHOW CUCTEMBI

I1K-10.1 OrnpezensieT Ka4eCTBO HACTPOMKH U KOHTPOJISI paOOTHI CETEBBIX
DIIEMEHTOB HH(POKOMMYHHKAIITHOHHON CHCTEMBI

I1K-10.2 OlnieHUBaET Ka4eCTBO YIPaBICHUS O€30MaCHOCTBIO CETEBBIX YCTPOUCTB H
MPOTPAMMHOTO 00eCTieueHUs], TMarHOCTUKU OTKA30B M OMITHOOK




CETEBBIX YCTPOUCTB

I1K-10.3

Omnpenensier HeOOXOIUMOCTD MTPOBE/ICHUS PETJIAMEHTHBIX paboT Ha
CETEBBIX YCTPONCTBAX U MPOrPaMMHOM 0OeCTIeYeHUU
MH(OKOMMYHUKAIIMOHHOW CHCTEMBI




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)
OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 55 akan. yacos:

— aynutopHas — 54 akaj. 4acos;

— BHeayquTopHas — | akaj. 4acos;

— caMocTosITelbHAsA paboTa — 53 akaJl. 4acoB;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas % o
o KOHTaKTHas paboTa E z ®dopma TeKyero
X Bn KOHTPOJIA
Paszen/ Tema § (B akax. yacax) E > Il 3 OHTPOJI Kox
g 8 O | caMOCTOSITEIBHOM |  yCIIeBaeMOCTH U
JUCIIUILIAHB S 2 = . KOMIIETEHLINN
O g g paboThI MIPOMEKYTOYHOM
mab. | mpakt. [ 3 & aTTeCTaluu
TTex. 3aH 3aH 8 &
1. OcHOBHBIE CBEICHHS O CETAX
nepeayn JaHHBIX
1. ITouck
JIOTIOJTHUTEIILHOM
UH(OPMAIHH T10
3aJIaHHOM TeMe.
1.1 Kagpuposaunue Ethernet 2.

APHP 1. IIpoBepka MK-9.1, TIK-
Anpecanus B mpoTokone IP CamocTosTenpHOe wrenrvansasix | 9.2 TIK10.1
TIpoTokon oOMeHa 5 10 H3yUCHHE A 33;3{141?1 H.K’-l 02 HK’-

aBIIAIOIINMH eOHoii " 2
yrp H-I yHeoHon 1 2. YCTHBIN ompoc 10.3
coobmenusimu (ICMP) Hay4HO

JUTEPATYPBHI.
3. Pabora ¢
AJIEKTPOHHBIMHU
OMOJIMOTEKAMH.
5
1. ITouck
JIOTIOJTHUTEIILHOM
nH(DOPMAIIUH TI0
1.2 IlpoTokoun onpeneneHust 3aﬂaHH(2)H Teme.
anpeca (ARP) : 1. TIposepka I1K-9.1, TTK-
CaMOoCTOSITEIbHOE
TIpoToKoIEI TPAaHCTIOPTHOTO 4 8 29 JBVICHHE uHauBUAyansHeIX | 9.2, TIK-10.1,
YPOBHS ! engoﬁ u 3aJlaHuN I1K-10.2, TIK-
Cuenapwii nepenaqn y‘:{a 4HO 2. YcTHBIN otipoc 10.3
IaHHBIX Y
JIUTEPATYPHI.
3. Pabora ¢
3JIEKTPOHHBIMHU
OMOIMOTEKAMH.
Wroro no pazneny 9 18 2,2
2. BBeaeHue B CETEBYIO
OTEPALUOHHYIO CHCTEMY
2.1 Ucnonw3oBanue 1. ITounc
. . e 1. IIpoBepka I1K-9.1, IIK-
uHTepderica KOMaHTHON JOTOJTHUTEIHHOM
crpoku (CLI) Huawei 5 4 8 MH(OPMAIIH 110 MBIMBATY2IbHEI | 9.2, [TK-10.1,
Pabora ¢ ¢aiinoBoii 3aJIaHHOM TEME. Saz[a}inn TK-10.2, TTK-
. 2. YcTHBIH onpoc 10.3
CUCTEMOH U yIpaBlicHHE 2.




Huawei

CaMocCTOsATENBHOE
n3yJeHHe
yueOHOM U
HAYYHO
JIUTEPATYPBI.
3. PabGora ¢
ANIEKTPOHHBIMHU
OHOJIMOTEKAMU.

2.2 YnpasiueHue o6pa3om

1. ITounck
JIOTIOTHUATEILHOMN
UHPOPMALIUH T10

3aJJaHHOU TEME.

OIEPAaUOHHON CUCTEMBI 2 1. IIpoBepka I1K-9.1, IIK-
- CamocrosTenpHOe
Huawei uHanBuAyaneHbIX | 9.2, TIK-10.1,
5 10 151 U3ydeHHE N
PasBepTtriBanme cetu ¢ N 3aaHui TIK-10.2, ITK-
yueOHOil u o
OJIHUM KOMMYTaTOPOM 2. YCTHBIN onpoc 10.3
Huawei Hay*Ho
JUTEPATYPEI.
3. Pabora ¢
JNIEKTPOHHBIMHU
OubIMoTEKAMU.
HWroro no pazaeny 9 18 50,8
17,30 .
Hroro 3a cemectp 18 36 0001 3auéT
Hroro no aucuuruinHe 18 36 53 3a4er




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. [Towrck TOMOTHUTENBHON HH(DOpPMAIIHH 10 33JaHHON TeMe.

2. CaMOCTOATEIBHOE N3YUEHHUE YUEOHON U HAYYHO JIUTEPATYPBHI.

3. Pabora ¢ 37eKTpOHHBIMH OMOTNOTEKAMH.

1. Tpaguumonusie 00pa3oBaTeIbHBIC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOATAIONIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUU OT IpenojaBaTess K aCHUPAHTY.

@opMbl yUeOHBIX 3aHATHUH C UCIIOJIB30BAHUEM TPAJULUOHHBIX TEXHOIOTHM:

WNudopmanroHHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranuzamnus yaeOHoi paboThl C peaTbHBIMU
MaTepHaTbHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMU MOJIEIISIMU PEAJIbHBIX OOBEKTOB.

2. TexHonoruu nNpoOIEeMHOro o0yueHus: — opraHu3zaius o0pa3zoBaTeNbHOrO Mpoliecca,
KOTOpasi mpe/IoiaraeT NoCTaHOBKY NMPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUECOHBIX
MPOOJIEMHBIX CUTYallU| Il CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHON AESITETbHOCTU
aCTIHUPAHTOB.

3. aTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNsLHOrO Mpoliecca,
KOTOpasi mpe/roiaraeT akTMBHOE U HEJTMHEWHOE B3aUMOJICHCTBUE BCEX YUACTHUKOB,
JOCTUKEHHE Ha ATONH OCHOBE JINYHOCTHO 3HAUYMMOTO JIJIsl HUX 00pa30BaTeNbHOrO pe3ybTaTa.

@opMbl yUeOHBIX 3aHATHI C UCMOJB30BAHUEM CIECIIHATU3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMS (M3I0KEHIE MaTepHala ¢ 3apaHee
3arIaHUPOBAHHBIMU OIIMOKaMu), IEKLUsA-0ecea, TeKIUI-TUCKYCCUs, JTeKIUs-
KOH(epeHIIHs.

4. NupopManiioHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIUU —
opraHu3alys 06pa3zoBaTeIbHOTO MPOLECcca, OCHOBAHHAS HA MPUMEHEHUH IIPOTPAMMHBIX Cpell
U TEXHUUYECKUX CPEACTB PaOOTHI CO 3HAHUSIMH B PA3JIMYHBIX MPEIMETHBIX 00JIaCTAX.

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-MeTonn4ueckoe n uHpoOpMaAIMOHHOE O0ecrieYeHHe QU CUMILTHHBI

a) OcHoBHas JInTeparypa:

1. Omudep, B.I'. OcHOBBI ceTelt mepenaun JaHHBIX : yaeOHoe mocooue / B.I'. Onmudep,
H.A. Omuadep. — 2-e u3n. — Mocksa : UHTYUT, 2016. — 219 ¢. — TexcT :
AIEKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/100346 (nara obparmienus: 09.03.2026). — Pexxum goctyma: ais
aBTOPH3. NIOJIb30BATENIEH.

2. lIpockypsikos, A.B. KommnbrotepHbie ceTi. OCHOBBI TOCTPOECHUSI KOMITBIOTEPHBIX
CeTel M TeJIeKOMMYHHKAIWH : yae6Hoe mocooue / A.B. IIpockypsikoB. — PocToB-Ha-/{onHy :
IO®Y, 2018. — 201 c¢. — ISBN 978-5-9275-2792-2. — TekcT : 37eKTpoHHbIH // JIaHb :
aneKTpoHHO-OnOmoreynas cucrema. — URL.: https://e.lanbook.com/book/125052 (nara
obpamenusi: 09.03.2026). — Pexum goctyna: it aBTOPHU3. MOJIb30BaTEICH.

3. Kommbrorepnsie cetu : yaueOHuk aiis By3oB / [l. A. bapxarosa, JI. H. Byropusn, A.



A. JleBuH [u ap.]. — Cankt-IlerepOypr : Jlans, 2025. — 304 c. — ISBN 978-5-507-51752-
7. — Texct : anekTpoHHbIH // JIaHb : anekTpoHHO-0MOMMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/460616 (nara oopamenus: 09.03.2026). — Pesxxum nocryna: s
aBTOPU3. II0JIb30BATEIICH.

0) JonosHuTebHAS JJUTEpaATYypAa:

1. MatBees, M.Jl. AnmunucrpupoBanue Windows 7. [IpakTiuueckoe pyKOBOACTBO U
CIPAaBOYHHK aJIMUHUCTpATOpa : pykoBoacTBo / M.JI. Marsees, P.I'. Ilpokau. — CaHKT-
[TetepOypr : Hayka n Texnuka, 2013. — 400 c. — ISBN 978-5-94387-916-6. — TexkcrT :
ANEeKTpOHHBIH // JIaHb : aekTpoHHO-OuOHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/39611 (nata ob6parenus: 15.03.2020). — Pexxum nocryma: asist
aBTOPU3. II0JIb30BATEIICH.

2. Kyry3os, O. 1. UHpOKOMMYHUKAIIMOHHBIE CUCTEMBI U ceTH : yueOHuk / O. U.
Kyry3oB, T. M. Tarapuukosa, B. B. Ilexanosckuii. — Cankr-IlerepOypr : Jlans, 2020. —
244 c. — ISBN 978-5-8114-4546-2. — TekcT : 2eKTpOoHHbIH // JIaHb : 2JIEKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/136177 (nara obparenus:
15.03.2020). — Pesxum qocTyma: AJis aBTOPH3. MOIb30BaTeNeH.

B) MeTtoanueckue yKazaHus:

1. Tenraiikus, E. A. Opranu3zanus ceTeBoro agMUHUCTpupoBanus. CereBble
OIIEpaIMOHHBIE CUCTEMBI, CEPBEPHI, CITYKObI U IPOTOKOIIBI. JJabopaTopHble pabOTHI :
yuebnoe nocobue / E. A. Tenraiikun. — Cankr-IlerepOypr : Jlans, 2020. — 128 ¢. — ISBN
978-5-8114-4734-3. — TekcT : 3MeKTPOHHBIN // JIaHb : AIeKTPOHHO-OMONMMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/136178 (aara obparuenus: 15.03.2020). — Pexxum
JOCTYTA: JUTsl aBTOPHU3. TIOJIb30BATEIEH.

2. XopyxuukoB, C.D. AnmunuctpupoBanue cereir Windows : yuebHoe nocobwue /
C.2. Xopyxuukos, B.B. [Ipeiryn. — Caunkrt-IletepOypr : HUY UTMO, 2012. — 61 c. —
Texkcr : anexTponnsii // Jlansb : 35ekTpoHHO-O0MOMMOTeUHast cucrema. — URL:
https://e.lanbook.com/book/40727 (nata obpamenus: 15.03.2020). — Pexwum goctyma: st
aBTOPH3. NIOJI30BATEIIEH.

r) [Iporpammuoe obecieuenune u MHTEpHET-pecypchI:

IIporpammHuoe o0ecnieuenune

HanmenoBanue o
1o Ne noroBopa Cpox neicTBUsI TUTICH3UN
||:\>/:§f§3)sfsfilgﬁa2|007 Ne 135 ot 17.09.2007 6eccpodHo
MS Visual Studio
Code cB00OOHO pactpocTpansemoe 10 6eccpouHo

IIpodeccnonanbHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanwne kypca CchlIKa

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHnue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJILHO-TeXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT:



1. JlekimoHHas aynuTopus ayd. 282. MyiabTUMeINNHbBIE CPEICTBA XPAHEHUS,
nepefayd | MpecTaBiIeHUs HHPOpMAaLUK.

2. Kommnbrotepusie kinacesl Llentpa napopmannonnsix rexuonoruii ®I'bOY BO
«MI'TY». IlepcoHasibHbIe KOMITBIOTEPHI, 00bEAMHEHHBIE B JIOKAJLHBIE CETH C BHIXO/IOM B
Internet, ocHaieHHBIE COBPEMEHHBIMU ITPOrPAMMHO-METOANYECKMMH KOMILIEKCAMH [
pereHus 3a1a4 B 001acTH UH()OPMATHKH U BEIYUCIUTEIHLHON TEXHHUKH.

3. AynuTopuu Ajs caMOCTOSITEIbHOM pabOThl: KOMIIBIOTEPHBIE KIIACChl; YUTAJIbHBIE
3asbl Oubimoreku. Bee kimacesl YUT u ACY ¢ nepcoHabHBIMU KOMITBIOTEPAaMH, BEIXO/IOM B
WHTEepHeT U ¢ JOCTYNOM B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO CPENY
YHHUBEPCUTETA.

4. Ayautopuii Juis TpyNIOBBIX U UHAUBUAYAJIBbHBIX KOHCYIbTAIUM, TEKYILIETO
KOHTPOJISL U TPOMEXYTOUHOH artectanuu. Aya. 282 u kinaccsl YUT u ACY.

5. ITomemeHus 715t CAMOCTOSITENILHOM PabOThI 00yUaIOIIUXCsI, OCHAIIEHHBIX
KOMITBIOTEPHOU TEXHUKON C BO3MOYKHOCTBIO ITOAKIIOYEHUS K ceTH «IHTEepHET» N Hann4uem
JIOCTYIIA B AIEKTPOHHYIO HH(POPMaLIMOHHO-00pa30BaTEeNIbHYIO Cpely opranuzauuu. Kiaccol
YUT u ACY.

6. [Tomerenus nas XpaHeHUs ¥ IPOPUIAKTUYECKOT0 00CITyKUBAHUS y4€OHOTO
obopynoBanus. LleHTp MHPOPMALMOHHBIX TEXHOIOTUN — aya. 372.



npuioxxenue 1

«y‘le6HO'MeTOI[I/ILICCKOC obecreyeHrne CaMOCTOSITEIbHOM pa6OTI)I O6yLI8,IOH_[I/IXC$[»

TEXHOJIOI'HH KOMMYTALIUU H MAPIIIPYTU3AIIHHU HCIA
ROUTING&SWITCHING

JlabopaTopnasi paGora HacTpoiika cTaTH4eCKHX MAPIIPYTOB H MapHIPyTOB 110
YMOIYaHHIO

Hean o0yyenus

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

1 HacTpoiika cTaTH4ecKOro MapuipyTa ¢ UCIojib30BaHreM uHTepdeiica u IP-agpeca B kauectse
CJIEAYIOIIEro epexoaa.

[] IIpoBepka pabOThI CTATUYECKOIO MapIIPyTa.

[ Peanu3anus B3aMMOCBSI3U MEKY JIOKQJIbHOM U BHELIHEH CEThIO C UCIOJIb30BaHUEM
MapuipyTa 0 yMOJIYaHHUIO.

[1 HacTpoiika pe3epBHOI'O CTAaTHYECKOT0 MaplIpyTa Ha MapIIpyTH3aTOPE.

Tomosorus

Puc. 4.1 Tonosorus 1a00paTopHOii pabOTHI AJI CTATUYECKOT0 MapIIpyTa U MapIIpyTa 1o
YMOJTYAaHUIO

Cuenapuii

Hpe,I[HOJ'IO)I(I/IM, 4TO BBl ABJIACTCCh CCTCBBIM AAMUHUCTPATOPOM KOMIIAHHUH, KOTOpas UMCCT OANH
aIlMI/IHI/ICTpaTI/IBHHﬁ AOMCH, U B ITpeaciiax aiIMUHHUCTPATHBHOT'O JOMCHA 6I)IJIO OIpeaciICHO
HECKOJIBKO CeTeﬁ, AJIs1 KOTOPBIX B HACTOAIICEC BPEMS HE CYIICCTBYCT METOJa MAPIIPYTU3allUU.
[Tockonpky MaciITad ceTu Mall, BCEro HECKOJIBKO CETEH, CTaTUUEeCKUE MapIIPYThl U MapLIPYThI
M0 YMOJIMaHUIO JOJIZKHBI UCIIOJIb30BATHCA JIA pCaJIN3allni MCKCETCBOTI'O B3aHMOﬂeﬁCTBHH.
Anpecarusi ceTu A0 KHA MPUMEHSTHCS, Kak TokazaHo Ha Puc. 4.1.

Ecmu 3aIpalrnBacTCsA MapoJib, U €CJIIN HC YKA3aHO UHOC, HO)KaHyﬁCTa, HCHOHBByﬁTe mapoJib:
huawei

3anaum

Ilar 1 Beino/jiHeHHe OCHOBHBIX HACTPoOeK cucteMbl u IP-agpecon

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 HacTpOeEK.
<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 noMoIIs0 KOMaHIs! PiNG MPOBEphTE COEANHEHHE 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 ttlI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=2 tt|=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=3 ttI=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=4 ttl=255 time=30 ms
Reply from 10.0.12.2: bytes=56 Sequence=5 ttlI=255 time=30 ms
--- 10.0.12.2 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

<R1>ping 10.0.13.3

PING 10.0.13.2: 56 data bytes, press CTRL_C to break

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



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

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

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

--- 10.0.13.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

C momoIpI0 KOMaHbl ping MPOBEPhTE COSTUHEHHE 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 tt|=255 time=31 ms HUAWEI TECHNOLOGIES
Crp. 54

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

--- 10.0.23.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

Ilar 2 [IpoBepka NOAKJIIOYEHUS

C nmomoInpo KOMaH/Ibl ping MpoBepbTe coeauHerne Mexay R2 u cetssmu 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 xoder yctaHOBUTH cBsA3b ¢ cermeHToM cetr 10.0.3.0, mapmpyT, npeHa3HauYeHHbIN U1
9TOI'0 CErMEHTAa CCTU, JOJIDKCH OBITH HAaCTPOCH Ha R2, a MapHIpyThbl, HPCAHA3HAYCHHBIC JJIA
untepderica R2, nomxHbl ObITh HaCTpoeHBI Ha R3.

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

Beimonaute komanay display ip routing-table mist mpocmotpa Tabiuibl Mapupytuzamnuu R2.
Tabnuira MappyTU3ay He COAEPIKUT MAPIIPYTOB JABYX CETEH.



<R2>display ip routing-table

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

Routing Tables: Public

Destinations : 13 Routes : 13

Destination/Mask Proto Pre Cost Flags NextHop Interface

10.0.2.0/24 Direct 0 0 D 10.0.2.2 LoopBackO0

10.0.2.2/32 Direct 00 D 127.0.0.1 LoopBack0

10.0.2.255/32 Direct 0 0 D 127.0.0.1 LoopBackO0

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

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

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

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

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

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

127.0.0.0/8 Direct 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 InLoopBackO

IIlar 3 Kon¢purypupoBanmne cTaTH4eCKUX MApLIPYTOB Ha R2.

Cxondurypupyiite cratndeckuii Mmapupyt st ceredt HazHauenus 10.0.13.0/24 u 10.0.3.0/24, co
CJICIYIOIIUM TEePEX0/I0oM, ycTaHoBIeHHbIM Kak [P-aapec 10.0.23.3 myis R3, 3nauenue
npennoureHus 60 SBIseTCS 3HAUSHUEM 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 komane ip route-static 3HaueHue 24 ykasbiBaeT [UIMHY MAaCKH MOJICETH,
KOTOpasi TaKKe MOKET OBITh BhIpa)KeHa C UCTIOIB30BaHUEM JIeCATUYHOrO (hopmara
255.255.255.0.

<R2>display ip routing-table

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

Destination/Mask Proto Pre Cost Flags NextHop Interface

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

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

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

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

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

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

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

Ilar 4 Kon¢purypupoBanue pe3epBHbIX CTATHYECKMX MAPIIPYTOB.

annslie, kotopsiMu oOMeHuBatorcs R2 1 10.0.13.3 u 10.0.3.3, nepenatorcs 1o JUHUU CBSI3U
mexny R2 n R3. R2 ne moxer cBszarbes ¢ 10.0.13.3 n 10.0.3.3, ecnm xanan mexay R2 u R3
HEHUCTPaBEH.

B cootBercTBUU ¢ TOTIONOTHEH R2 MOXeT oOMeHnBaThes naHHBIMU ¢ R3 uepe3 R1 B ciyuae
c6o0st coequuenus Mexxay R2 u R3. [{ns BkitodeHus 5Toi N30BITOYHOCTH MOYKHO HACTPOUTH
pEe3epBHBIN CTaTUYECKU MapHIpyT. Pe3epBHbIe cTaTHYECKHE MApIIPYThl HE JEHCTBYIOT B
00b1yHBIX cimyvasx. Ecnu cBsa3p mexay R2 u R3 ve paboraet, pe3epBHBIE cTaTHUECKHE
MapuIpyThl UCTIONB3YIOTCS JIJIS IEpeiauu JaHHBIX.

N3menuTe HaCTPOWKH JIsl PE3EPBHBIX CTATUUECKUX MapIIPYTOB, YTOOBI MapIIPYTHI
UCIOJIb30BAIMCH TOJBKO B Cllyyae c00sl OCHOBHOI'O KaHasia. B aToM npumepe npeamnoureHue
PE3EPBHOIO CTATUYECKOT0 MapIIpyTa YCTAHOBJIEHO paBHBIM 80.

[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 MAPIIPYTOB.

[IpocMmoTpuTe TEKYIIYIO KOHPUTYPAITHIO CTATHYECKOTO MapIIpyTa B TAOIHIE MapIIpyTH3AIIUN
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 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 60 0 RD 10.0.23.3 GigabitEthernet0/0/2
10.0.12.0/24 Direct 0 0 D 10.0.12.2 GigabitEthernet0/0/1
10.0.12.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.12.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/1
10.0.13.0/24 Static 60 0 RD 10.0.23.3 GigabitEthernet0/0/2
10.0.23.0/24 Direct 0 0 D 10.0.23.2 GigabitEthernet0/0/2
10.0.23.2/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2
10.0.23.255/32 Direct 0 0 D 127.0.0.1 GigabitEthernet0/0/2
127.0.0.0/8 Direct 0 0 D 127.0.0.1 InLoopBack0

127.0.0.1/32 Direct 0 0 D 127.0.0.1 InLoopBack0
127.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO
255.255.255.255/32 Direct 0 0 D 127.0.0.1 InLoopBackO0
Ta6n1z1ua MapaipyTu3anum COACPKUT ABa CTATUYICCKUX MaplIpyTa, KOTOPbIC ObLIN HaCTPOCHBI
Ha 1rare 3. 3Hauenuem noist Protocol sieisercs Static, yka3siBaroniee Ha CTaTHYSCKUN
Mapipyt. 3HaueHueM noist Preference sisnsiercs 60, ykaspiBaromiee, 4To Ui MapIipyTa
HCIOJIB3YCTCA MPEAITIOUYTCHUC 110 YMOJIYaHHIO.

[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 ttl=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 ttlI=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=4 tt|=255 time=41 ms
Reply from 10.0.3.3: bytes=56 Sequence=5 ttlI=255 time=41 ms
--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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




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 mapuipyT k 10.0.23.3 gepes GigabitEthernet0/0/2 na R2 u nabmronaiite 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 MapaipyTu3aiuu € MpeaAblAYIINMHA 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 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.

ITpoBepswTe cBs3b Mexny R2 n agpecamu Haznauenus 10.0.13.3 u 10.0.3.3 Ha 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 ttl=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 ttlI=255 time=2 ms

--- 10.0.3.3 ping statistics ---

5 packet(s) transmitted

5 packet(s) received

0.00% packet loss

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

<R2>ping 10.0.13.3




PING 10.0.13.3: 56 data bytes, press CTRL_C to break

Reply from 10.0.13.3: bytes=56 Sequence=1 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, AJOCTUT'a0OT R3
yepe3 cetu 10.0.12.0 u 10.0.13.0, moaxmouennsie k R1.

lar 7 Ucnoab30Banue MapIPYTOB 10 YMOJYAHHUIO ISl PeaTH3aluM 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, IpeaHazHayeHHbli 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 MAPLWIPYTOB M0 YMOJTYAHHIO.

B ciiyuae c60s coenunenns mexxay R1 n R3 MokHO ncnonb30BaTh pe3epBHBINA MapIIpyT 110
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 obecrneyeHus MapHaipyTa
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 YMOJTYAHHUIO.

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

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

Routing Tables: Public

Destinations : 15 Routes : 15

Destination/Mask Proto Pre Cost Flags NextHop Interface

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

10.0.1.0/24 Direct 00 D 10.0.1.1 LoopBackO0

10.0.1.1/32 Direct 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 IMHATAIUU cOO0sl KaHaa, a 3aTeM nmpocMoTpute MapmpyTtel R1. CpaBHUTE TeKylIHe
MapIIpyThl ¢ MapiIpyramu 10 otkmodcHus 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 00 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 nmoakioueHue 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 tt|=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 nepexon 10.0.12.2 u3z R2.




MIPUIIOXKEHUE 2

«OLIGHO‘-IHLIG cpeacTBa ajid MpoOBCACHUA HpOMe)KYTOqHOfI aTTeCTalum»

TEXHOJIOTHHU KOMMYTAIIHH H MAPIIIPYTHUH3AIIHHU HCIA
ROUTING&SWITCHING

Kon
WHIUKaTOpa

M HIuKaTOp AOCTHIKEHUS
KOMIIETEHIUH

O11eHOYHBIE Cpe€acTBa

ITK-5 CnocoGHOCTB K (bOpMaJ'II/IBaHI/II/I " AJITOpUTMHU3all1 ITIOCTABJICHHBIX 3a/la4, K HAIITMCAHUIO ITPOrpaMMHOI'0

KoJa € UCII0JIb30BAHHUEM A3BIKOB IIPOIrpaMMHPOBAaHUSA, OIIPECACIICHUA U MaHUITYJIUPOBaHWA JaHHBIMHA U

0(OPMIICHHIO TPOTPAMMHOTO KOJ[a B COOTBETCTBUU YCTAaHOBJICHHBIMU TPEOOBAHUSIMH

Kon

Cooeporcanue
uHouKamopa

Teopemuueckue 6onpocsi, mecmsl, NPakmuyecKue 3a0anus, 3a0auu
u3 npogeccuoHanvbHol 0oracmu, KOMNIEKCHblEe 3A0AHUS, 8 MOM
yucie 3a0aHusl Ha Kypcosble NpoeKmol (Pabomul) uiu uHsle
Mamepuaisl, OYyeHU8arouUe UHOUKAMOP O0CUNCEHUSL
KOMnemeHyuu

[IK-5.1

O1ecHUBAET Ka4eCTBO
MaTeMaTHYEeCKOH MOIETH
pu popMaau3anuu
3a/1a4y MPeIMETHOMN
obJractu

HepequL TCOPECTUYCCKHUX BOIIPOCOB

[TpuHIHIBl paboTH B KOH(MUTYpUpoBaHUE TPOoTOKOJI0B HDLC 1
PPP

[Ipunuuns! padoTsl u KoHpurypuposanue PPPoOE
IIpeobpaszoBanue cereBoix ampecos (NAT)

[IpakTrueckue 3aganus

O [TakeT kakoro THMa JAOJKEH OBITh OTIPABJIEH B OTBET HA
nakeT Configure-Request 1ist yCrenHoro ycTaHOBICHHUS
KaHaJlbHOTo ypoBHs PPP?

l Kakoif npoTOKOJI UCIIONB3YyeTCs ISl COTJIACOBAHUS
IP-anpecos? Ha kakom 3Tarie BBIMOJHAETCS COTJIACOBAHNE
IP-anpecos?

O [Touemy HeoOxoaUMO yMeHbIHTH pazMep MTU/MRU
naketoB PPPOE He nomxkeH npesbimath 1492 Gaiita?

[K-5.2

OreHuBaeT KauecTBO
pa3paboTaHHBIX
QJIITOPUTMOB JJIS
MOCITIEAYIOIIETO
KOJUPOBAHUS

Hepequb TECOPCTUICCKUX BOIIPOCOB

Crucku koHTpOJist moctymna (ACL)

3ammra nanubix ¢ IPSec VPN

YHUBepcanbHas HHKATICYIISIIHS TPH MapIIpyTH3aIuN

[Ipocroit mporokon yrnpasienus cerbio (SNMP)

Bseneunne B cetu IPV6

Texnonoruu mapupyruzauu 1Pv6

Ycmyru npunoxxenuit IPv6 DHCPV6

[IpakTrueckue 3aganus

O Jlns yero ucnons3yercs komanaa dialer bundle mpu
yCTaHOBJICHUH coenHeHns PPPOE?

O Kakoit meros1 mpeoOpa3oBaHusl MO3BOJIUT MOTYYUTh JOCTYI
K cepBepy B 30He DMZ kak 13 BHelIHel, Tak U BHyTpeHHel ceTei?
O KakoBa ¢ynkuus PAT?

[K-5.3

OrneHuBaeT BEIOOD
MPOrPAMMHBIX CPEICTB
JUTSE IPOTPAaMMUPOBaHUS U

MaHUIYJIUPOBAHUS

[TepeueHb TEOPETHUECKUX BOIIPOCOB
3amura naaubeix ¢ IPSec VPN




Kon
HUHMKATOpa

NHauKaTop JOCTHXKEHUS
KOMIIETEHIUH

O11eHOYHBIE CPEICTBA

JTaHHBIMH B COOTBETCTBUH
yYCTaHOBJICHHBIMU
TpeOOBaHUSIMHU

[IpakTrueckue 3axaHus

1. 0 Ha 6a3e kakux aTprOyTOB pacIIMPEHHBIN CITMCOK
KOHTPOJIS TOCTyIa MOXeT (puibTpoBath Tpaduk?

O Kakue neiicTBust mpeInpuHUMAIOTCS IPH OOHAPYKEHUU
COBIAJICHUS ycinoBus ¢ mpasuiom ACL?

0 Yro u3 cebst nmpencrasisieT SA (Security Association)?

[1K-8 O6nanaer ciocoOOHOCTHIO K HACTPONKE U KOHTPOIIIO paOOThI CETEBBIX 2JIEMEHTOB

MH(POKOMMYHUKAIIMOHHON CHCTEMBI, YIIPABICHHIO O€30MMaCHOCTHIO CETEBBIX YCTPOMCTB U MPOTPAMMHOTO

o0ecreyeHus, TMarHoCTUKE OTKA30B M OIIMOOK CETEBBIX YCTPOMCTB U MPOTPaMMHOI0 00ecrieueH s, KOHTPOJIIO

POM3BOIUTEIILHOCTH CETEBOU MHPPACTPYKTYPhl HHPOKOMMYHHKAIIMOHHON CUCTEMBI, IPOBEICHUIO

periIaMeHTHBIX padoT Ha CETEBBIX YCTPOHCTBAX U MPOTPAMMHOM 00ECIIeYeHNH HH(POKOMMYHHKAITMOHHON

cucTeMsl s obecreyenns paborsl Web-nprioskeHui

Kon Cooeporcanue Teopernueckue BONpoCkl, TECTHI, IPAKTUUYECKUE 3aJaHMs], 3a/1a41 U3
uHOUKamopa npodeccuoHaIbHON 00JIaCTH, KOMIJICKCHBIE 3a/1aHUs, B TOM YHCIIe
3aJJaHMs Ha KypCOBBIE IPOEKTHI (pabOThl) WIIM MHBIE MAaTepUAIIbI,
OLIEHUBAIOIINE UHIUKATOP JOCTHKEHHUSI KOMIETEHIIUH
[1IK-8.1 Omnpenensier Ka4eCcTBO [lepedyeHb TEOPETUUECKUX BOIIPOCOB
HACTPOHKH U KOHTPOJLSL YHuBepcanbHas HHKAICYJIALNS [IPU MapIIPYyTU3ALUU
paboTEI CETEBBIX [Mpocroii mporokon ynpasieHus cetbio (SNMP)
JIIEMEHTOB
MH(POKOMMYHHKAIIMOHHOM [IpakTrueckue 3anaHus
CHCTEMBL [ Ka kue Tpu J1eiicTBUSI MOTYT OBITH IPUMEHEHBI K
¢unbTpoBaHHOMY Tpaduky IPSec?
O Kakoe ocHoBHOe npenHa3zHaueHne GRE?
U B uem pasuuna mexxay napamerpamu Internet Address u
Tunnel source B komanpe display interface tunnel?
[1K-8.2 OneHuBaeT KauyecTBO IIepeyeHb TEOPETUYECKHUX BOIIPOCOB
YHOpaBJICHHA Beenenue B cetu IPv6
0€301aCHOCTHIO CETEBBIX HpaKTI/IquKI/Ie 3aJIaHU
YCTPOHCTB 1 9. [ Kakas Bepcusi(n) SNMP BriroueHa(bl) 10
MIPOTPaAaMMHOTO YMOJTIAHHTO?
obecreuenns, [ Kakoii HoMep mopTa Ha3HAYEHHUsI UCTIONIB3YETCS ar€HTOM ISt
ANArHOCTHKN OTKA30B M | pepenayn trap-cooOLIEHMIT HA CTAHIMIO YIPABJIECHUS CETHIO?
OHM6(3K CCTCBBIX [ Kakoe HanMeHbIlee BO3MOKHOE CKaToe 3HaueHue IPv6
YCTpPOUCTB BO3MOXKHO ISl afIpeca
2001:0DB8:0000:0000:0000:0000:032A:2D70?Ha3HaueHus,
KOTOPOMY OH H€ NpeJHa3HAYEH?
[1K-8.3 Onpenensier IlepeueHp TEOPETUUECKUX BOIIPOCOB
HEOOXOMMOCTh Texnonoruu maprpyruzamun 1Pv6
ITPOBCIICHUS Yenyru npunoxxenuit IPv6 DHCPv6

periaMeHTHBIX paboT Ha
CETEBBIX YCTPOMCTBAX U
IIPOrpaMMHOM
obecrieyeHun
MH(POKOMMYHUKAITUOHHON
CHCTEMBI C

[IpakTuyeckue 3ajaHus

17. 0 Kakum 06pa3om KoOHEUHAs CTAHIIUS MOKET
CaMOCTOSITENILHO TeHepupoBath aapec IPv6?

0 Kaxkoit Homep nopra ucnonb3yercs RIPNg s
MPOCIYIINBaHUS O0OBSIBICHUS MapIIPYTOB?

0 Uto ucronp3yercs ISl YHUKAIbHOW WICHTH(DUKAIIH




Kon

NHauKaTop JOCTHXKEHUS
O11eHOYHBIE CPEICTBA
WHIUKATOPa [KOMITETCHIINH

Web-bynthatqcjv Ka)KI0r'0 COCEIHETO y3I1a, Ha KOTOpOM 3amyiieH nporecc OSPFv3?
O Kakue ¢popmarsr DUID B HacTositee Bpems
noaaepxuBarTcs B VRP?

J

Ecnu 6utet M u O o0bsiBnenust mapmpyrtuzatopa (RA)
YCTaHOBJICHBI B |, KaKoe ACHCTBHE MPEIIPUHUMACT KIUEHT?




