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1. IlepevyeHb KOMNETEHIUI U HMHAUKATOPOB X JOCTUKEHHUS

HpOI_ICCC N3YYCHHUA NUCHUIUINHBI HAITPABJICH Ha (I)OpMHpOBaHI/Ie CJICAYHOIINX KOMIIETEHITU

KOI[ 1 HAMMCHOBAHUC

KOI[ H HAMMCHOBAHUC

Hpe,[[H_IGCTBYIOH_[I/IC OTaIlbl

UHAUKATOPA JIOCTIKEHUS Oran (c ykazanuem
KOMITIETEHIINH .
KOMITETEHITHH JIMCIUILTH/TIPAKTHK)
Oran 1- 51.B.06
DOnemeHTHas 0aza
TEJIEeKOMMYHUKAIIMOHHBIX
CUCTEM,
Oram 2-51.B.09 OcHoBbI
ONITHYECKOM CBSI3H,
b1.B.Z1B.01.01
BrruncnurenbHas
[1K-4 — Crioco6en k
CTpaHEHUIO rexmia
yerp [1K-4.1 3naet 6a30ByI0 STaJIOHHYIO UHGOPMALMOHHBIE
TEXHUYECKUX Mpo0OsieM Ha 5
Mozenb OS| pyHKIIMY U TPOTOKOIBI TEXHOJIOTHH,
CTaHIIHOHHOM
K)KJIOTO YPOBHS MOJIEIH b1.B./IB.01.02
000pyIOBaHUH CBS3U
MukpornpoueccopHas
TEXHUKA U CUCTEMBI CBS3U
Oran 3- b1.B.11
OnTo3neKTPOHUKA U
HaHO(OTOHHMKA,
Orarm 4-
b1.B.19 Dnexrponuranue
YCTPOMCTB M CUCTEM
TEJIEKOMMYHUKAIUIA
ITK-5- Cniocoben Oran 1- b1.B.03
IIPOBOJIUTH HACTPOMKY [1K-5.2 BemomnHsier paboTsI 1O Beenenue B
CTaHIIHOHHOTO U3MCHCHUIO KOH(HUTYparmm o | omepanmoHmHyro cucTemy
o0opynoBaHUS U 00opynoBaHUS UNIX,
KOPPEKTUPOBATH CXEMY TEJIEKOMMYHUKAIIMOHHBIX CETEN Bb1.B.0543b1k1
OpTaHM3aI|H CBSI3U CBSI3U POrPaMMHUPOBAHUS
Oran 1-51.B.12
Hanpasnsromme cuctemsl
[1K-7.1 3HaeT npuHIMIIBI JNEKTPOCBS3H
MIOCTPOCHHUS, CUCTEM CBSI3U b1.B.15
ITK-7 -CniocobeH k P ' ’
TEJIEKOMMYHHUKAITUOHHBIX CHCTEM MHuorokaHanbHbIE
pa3paboTKe CXEMBI
Pa3IUYHOTO TUMA, TPOU3BOIUT TeJIeKOMMYHUKAIIMOHHbBIE
OpraHH3aliH CBSI3U 3

TGHCKOMMYHHKaHHOHHOI;'I
CUCTCEMBI

000CHOBaHHBIN BBIOOP
UH(POPMAIMOHHBIX TEXHOJIOTHIA TIO
NIPOEKTY, CPAaBHUTEIIHHBIN aHAIN3
BapHAHTOB, MOJITOTABIMBACT CXEMY
OpTraHW3aIuH CBSI3U

CHCTEMBI
Ortan 2- b1.B.15
MHorokanaabHbIE
TEeJIEKOMMYHUKAIIMOHHBIE
CHCTEMBI




I1K-8 CriocobeH k
pa3paboTKe MPOCKTHOM
AOKYMCHTAIMKU Ha
00BbeKT, (CHCTEMY) CBSI3H,
TEJICKOMMYHUKALIUOHHYIO
CUCTEMY

[1K-8.2 PaboTraeTr ¢ TEKCTOBLIMU

penakropamu, rpadguueCKUMHU
porpaMMamu, oopmiiser

COJICPIKATEIIbHYIO YaCTh MPOCKTA,
(dhopmupyeT OOIIYIO MOSCHUTEIIBHYIO

3alHCKy, pa3padaThIBaeT
MPOEKTHYIO JOKYMEHTALUIO B

COOTBETCTBUU C TPEOOBAHUSIMU

HOPMAaTHBHO-TEXHUYECKUX
JOKYMEHTOB

Oran 1- 51.B.06
DOnemeHTHas 6aza
TEJICKOMMYHUKAIIMOHHBIX
CHUCTEM,

Otan 2- b1.B.08 Teopus
CBSI3H,

b1.B.10 CxemoTexHuKa
TEJIEeKOMMYHUKAIIMOHHBIX
YCTPOMCTB,

Oran 3- b1.B.11
OnTo37eKTPOHUKA U
HaHodoToHWUKa, -b1.B.12
5 | HanpaBnstoniye CUCTEMBI
anektpocssizu, b1.B.15
MHorokaHanabHbIE
TEJICKOMMYHUKAIMOHHbBIE
CUCTEMBI

Oram 4- b1.B.15
MHorokaHanbHbIE
TeJIeKOMMYHUKAIIMOHHbBIE
CUCTEMBI

b1.B.15 CniyrHUKOBBIE U
paauopeneiiHble CUCTEMBI
CBS3U

CDopMa HpOMC)I(}ITO‘—IHOﬁ ATTCCTAllMU 110 JUCHUIIIIMHE — OK3AdMEH, 3aujuma KprOGOlz pa6ombl

2. HOKa3aTe.TII/I, KPUTEPUHU X HIKAJBI OHCHUBAHUSA KOMIIeTeHIInii

2.1. [lokazaTeneM OLEHUBAaHHWA KOMIETCHIMH Ha »JTarne uX (HOpMHpPOBaHUS TPU HU3YYCHHUU
JIACLUIIINHEI SIBJISIETCA YPOBEHb UX OCBOCHMUS.

HNuaukarop ocBoeHus
KOMIIETeHIM U

Iloka3aTeap OLlEeHUBAHHUA

Kputepnii onennBanus
Kax (¢ kaxum xawecmeom) evinonnsemcs oelicmaue.
Coomeemcmayem oyenke KOMAUYHOY 8 WKATLe

oyenusanus ¢ PI1/]

[1K-4.1 3naet 6a30Byt0
sTanoHHyto Mozaens OSI
(GYHKITUH B IPOTOKOJIBI
Ka)KJ0T0 YPOBHS MOJICITH

3naet: 6a3oByr0 Mozens OSl,
(GYHKIIHU ¥ IPOTOKOJIBI
KaXI0T0 YPOBHS MOJICITH

YMeeT: HacTpanBaTh
IIPOTOKOJIbI KAHAIBHOTO U
CETEBOr0 U TPAHCIOPTHOTO
YPOBHEM

Bnaneet: HaBbIKaMu
BBISIBIICHUIO M YCTPAaHEHHIO
TEXHUYIECKUX MPoOIeM Ha
CTaHLIMOHHOM 000pPYJJOBaHUU
CBSI3U

Brnaneer 3HaHUSAMM 3TaJIOHHOW MOJieNH
OSI. I'paMOTHO M3MaraeT Ha3HAYCHHE
BCEX YPOBHEH. 3HAET MPOTOKOJIbI U X
paboTy Ha KaXkJIOM YpOBHE
IPOTOKOJIBHOTO CTEKa.

Bnaneer HaBbikamu pacdera |P- agpecos
¥ 3HAET MOPSAOK Tepeiadn 1o
MIPOTOKOJIaM TPAHCIIOPTHOTO H
KaHAJIBHOTO ypoBHei. [Ipu 3amure
MPaKTUYECKUX paboOT U KypcOBOM
paboThI GOPMYTUPYET BHIBOIBI IO
MOJIyYeHHBIM pe3ylbTaTaM, CpaBHEHUE
NpeaABapUTENbHO PACCUUTAHHBIX
XapaKTEPUCTUK C XapaKTePUCTHKAMH,
MOJIyYeHHBIMU B XOJI€ MPAKTUYECKOMN




paboThI.

[1K-5.2 Beimonusier
paboThI 10 H3MEHEHUIO
KOH(UTYpaIu
000pyI0BaHUS
TEJIEKOMMYHHUKAIIHOHHBIX
ceTell CBsA3U

3HaeT NPHUHIIMIIBI PA0OTHI
TEJIEKOMMYHHUKAI[MOHHOTO
000pyI0BaHHUS
KOMMYTaTOpOB,
MapIIpyTHU3aTOPOB

YMeeT BBINONHITh PabOTHI
10 U3MCHCHHIO
KOH(puUrypamuu
000pyI0BaHUSA
TEJICKOMMYHUKAITMOHHBIX
ceTel CBA3U

Bnaneer: HaBbIKaMu
HaCTPOMKH
TEJIEKOMMYHHUKAITUOHHOTO
000pynOBaHUS:
KOMMYTaTOpPOB U
MapuIpyTHU3aTOPOB U
IPOBEICHIE
NpOPUITAKTHIECKUX padOT HA
000pyAOBaHUU CBS3U

3HaeT MPUHIUITBI PA0OTHI
TEJIEKOMMYHHUKAIIHOHHOTO 000PYI0BaHUS
KOMMYTaTOpOB, MapIIpyTU3aTOPOB
Braneetr HaBbIkaMu HACTPOUKHU
TEJIEKOMMYHHUKAIIHOHHOTO
000pyI0BaHHS: KOMMYTaTOPOB U
MapuIpyTU3aTOPOB U TIPOBEICHHE
npopuIaKTUIECKUX paboT Ha
000pyI0BaHUH CBSI3H.

BeImomHsAeT mpakTUYecKue padoThl 1o
JMCLIUTUIMHE B COOTBETCTBHH C
rpaduxom. [Tpu 3amure nadoparopHoit
U KypcoBOi#l paboThI popMyaHpyeT
BBIBO/IBI T10 TOJTy4CHHBIM PE3yJbTaTaMm,
CpaBHEHHE IMPEIBAPUTEIHLHO
paccYMTaHHBIX XapaKTEPUCTHK C
XapaKTePUCTUKAMU, TIOTyYCHHBIMH B
X0J1€ IPAKTUYECKOH pabOoTHI.

[TIK-7.1 3HaeT npUHIUIIBI
HOCTPOEHHUS, CUCTEM
CBSI3H,
TEJIEKOMMYHHUKAIIMOHHBIX
CUCTEM pa3INYHOro THUIIA,
IIPOU3BOJIUT
000CHOBaHHBII BBIOOP
MH(POPMAIMOHHBIX
TEXHOJIOT'MH 1O MPOEKTY,
CpPaBHUTEIBHBIN aHAJINA3
BAapUAHTOB,
MIOATOTABIUBAET CXEMY
OpraHu3aliy CBSI3U

3HaeT: OOmMe MPUHITATIBI
noctpoenus cereit [1/].
Du3nYECKUE Cpebl
nepenayu JaHHbIX.
Ha3nauenue n
KJ1accuuKaIus
pacnpeesieHHbIX CUCTEM.
Tononoruio KOMIBIOTEPHBIX
ceredl. MeTtonb! nocrymna K
¢busnveckoii cpene nepenaun
JAHHBIX, COCTaB U
XapaKTEePUCTUKHU
TEJIEKOMMYHUKALIMOHHOTO
000pyIOBaHUs , MPUHIUIIBI
OpraHu3aIuy CUrHAIU3AIUN
U CUHXPOHHU3AIIUU B
TEJIEKOMMYHUKAIIMOHHBIX
ceTsX

YMeeT: 3KCIyaTupoBaTh
000opyI0BaHHE
KOMMYTallHOHHOHN
MOJCUCTEMBI,
COIMYTCTBYIOLIETO
000pyIOBaHUS U CETEBBIX
wiathopm

Bnaneer: HaBbrIKaMu
pa3paboTKu cxeM
OpraHu3aIuy CBSI3U

3HaeT o0uIMe NPUHIUIBI TOCTPOSHUS
cxem cereit [1]1. @duzndeckue cpebl
nepenadn qaHHbIX. HazHauenue u
KJIacCU(UKALUS paclpeieIeHHbIX
cucteM. TOMoJI0ru0 KOMIBIOTEPHBIX
ceteil. MeTtonpl ocTyna K pU3nyecKout
cpefie nmepeaayy JaHHbIX, COCTaB U
XapaKTEPUCTUKH
TEJIEKOMMYHHUKAIlMOHHOTO
000py/I0BaHUSI.

Bnaneer HaBbIkaMu pa3pabOTKH cXeM
OpraHu3aluy CBs3U
TEJIEeKOMMYHUKAIIMOHHON CUCTEMBI 110
KypCoBoO# paborte .

OcymiecTBIsIeT CpaBHUTENIbHBIN aHATTN3
BapHaHTOB, MOJITOTABINBAET CXEMY
OpraHu3aluy CBS3U.

[Ipu 3amuTe KypcoBOi pabOTHI
(dbopMynupyeT BbIBOJIbI 10 TOJTYYEHHBIM
pe3yapTaTaM, CpaBHEHUE
IIPEIBAPUTENILHO PACCUUTAHHBIX
XapaKTEPUCTUK C XapaKTePUCTUKAMH,
MOJIyYEHHBIMH B X0J1€ IPAKTHUECKON
paboTHI.




TEJICKOMMYHUKALIMOHHOU
CHUCTEMBI TI0 ITPOEKTY.
OcyiecTisieT
CPABHUTEJIBHBINA aHAJIN3
BapUAHTOB, IOJrOTaBINBAET
CXEMY OpPTaHM3alNH CBS3U.

I1K-8.2 Paboraert ¢
TEKCTOBBIMU
penakTopami,
rpaduyecKuMu
IpOTpaMMaMH,
odopmIisieT
COJZIepKATENBHYIO YacTh
IIpOEeKTa, (GOpMUpPYET
OOIIYIO MOSICHUTEIBHYIO
3aMuCcKy, pa3paldaThiBaeT
MPOEKTHYIO
JOKYMEHTAIIIO B
COOTBETCTBHUHU C
TpeGOBaHUAMU
HOpPMaTHUBHO-
TEXHUYECKUX JOKYMEHTOB

Ymeer opopMIIATh collepKaTEIbHYIO
4acTh KypCOBOM paboOThI, hOpMHUPOBATH
OOIIYIO MOSICHUTENIBHYIO 3aITUCKY
Bnaneer HaBbikamu paboThl ¢
TEKCTOBBIMH pelaKTOpaMH U
rpadUUeCcKUMH TPOrpaMMaMHu MpH
pa3paboTKe MPOEKTOB
TEJIEKOMMYHHUKAIIMOHHBIX CHCTEM.

[Tpu 3ammre KypcoBOW pabOTHI
(bopMynupyeT BHIBOJBI M0 MOJTYYSCHHBIM
pe3yibTaraM, CpaBHEHHE
IpeABapUTENbHO PACCUUTAHHBIX
XapaKTEPUCTUK C XapaKTePUCTHKAMH,
MOJyYEHHBIMU B XOJ1€ IPAKTUYECKOMN
paboTHI.

3HaeT TEKCTOBbIE PEIAKTOPHI,
rpadguvecKue mporpamMmsl,
YMmeet opopmMisITh
COJIEpXKATEIbHYIO YacTh
npoekTa, GopMUpOBATH
OOIIYIO MTOSICHUTENIbHYIO
3aIUCKY

Bnaneer HaBbIkamMu pabOTHI
C TEKCTOBBIMU PEIaKTOPAMH
U rpaduyeckuMu
porpaMmmamu npu
pa3paboTke MPOEKTOB
TEJIEKOMMYHHKAIIMOHHBIX
cucTeM

Ixanxa oneHUBAHNS.

5-0anapHag MIKaJaIa

Kputepun oueHku

OtinyHo «5»

- CaMOCTOSATCIIBHO W MPAaBHUJIBHO OTBETHUJI HAa IOCTAaBJICHHBIC BOIIPOCHI,
YBEPCHHO, JIOTUYHO, OCICA0OBATCIIbHO U AprYMCHTHPOBAHO M3JIaraji CBOI1
OTBCT, HCIOJIB3YySA IIOHATHUA, CCbUIAAChL Ha MNPUMEPbI H3 IPAKTUKU -
CaMOCTOATCIIbHO W HPaBUJIIBHO PCHIWI 3adaHUC, YBCPCHHO, JIOTMYHO,
IMOCICHOBATCIIBHO U aPIr'yMCHTUPOBAHO H3JIarajl CBOC pCHICHUEC, UCIIOJIb3Y
ITOHATHA, CCBIJIAACH 0a30BEIC CTaHAAPThI

Xopouio «4»

- CaMOCTOATCIIbHO U B OCHOBHOM IIPAaBHUJIBHO OTBCTHJI HA IOCTABJIICHHBLIC
BOIIPOCHI, YBCPCHHO, JIOTUYHO, HNOCICAOBATCIBHO W apPryMCEHTUPOBAHO
u3jaraig CBOM OTBCT, UCIIOJIb3Ys MOHATHA

CaMOCTOATCIIbBHO U B OCHOBHOM IIPaBHJIbHO PCHIMII 3aJaHUC, YBCPCHHO,
JIOTUYHO, MOCJICAOBATCIIBHO U APTr'YMCHTUPOBAHO H3Jiarajl CBOC pPCUICHUC,
HCIOJIb3Ys MOHATHUS

Y,Z[OBJ'IGTBOpI/ITeJ'IBHO «3»

- CaMOCTOATCIBbHO W B OCHOBHOM IIPpCACTAaBUJI OTBCT HA ITIOCTABJICHHBLIC
BOIIPOCHI, AOIMYCTHII HCCYIICCTBCHHLIC OH_II/I6KI/I, ci1abo APryMmMmCcHTHPOBAJI
CBOC PCICHUC, UCITIOJIb3Ys TOHATHA

- B OCHOBHOM pCIIMJI 33JlaHue, JOMYCTHJI HECYIIECTBEHHBIEC OIUOKH,
c1a00 apryMEHTHPOBAJ CBOE PEIICHUE, UCTOJIb3Yysl B OCHOBHOM TIOHSTHUS

HeynosnerBopurensHo
«2»

HEC TMPEACTaBHUJI OTBCTOB Ha IIOCTABJICHHBLIC BOIIPOCHI, HE PCHINI
IIOCTaBJICHHBIC 3aa4U




Bunapuas
mKaga Kpurepun ouenku
3a4TeHo CaMOCTOSTEIBHO M IPAaBUJIIbHO pEIINII 3aJaHue, YBEPCHHO, JOTMYHO, IOCIEA0BATECIbHO U
apryMeHTHPOBAHO H3Jlaraj CBOC PELICHUE, UCIIOIb3Ys IIOHATH, CChUIAsICh HA OCHOBHBIC
0a30BbIE CTAHIAPTHI
He 3aureno | He perwn 3aganue

3. MeTonl/mecm{e MaTEpHAJIbI, ONPpEeacJaAI0IINe MpoueaAypPbl OUCHUBAHUA M0 TUCHUIIJIMHE

3.1
TEKYIIEro KOHTPOJIs

B xone peainm3allui JUCHUIIJIMHBI UCIOJB3YHOTCH CICAYHOIIUE (l)OpMI)I H METOAbI

Tema u/uiau pazaen

@ opMBbI/MeTOABI TEKYIIET0
KOHTPOJISI YCIeBAeMOCTH

IIK-4.1 3unaer 6a30By10 3TaN0HHYI0 MoAeab OS| pyHkuum u
MOJ1eTH

MPOTOKOJIbI KaKI0Ir0 YPOBHS

Tema 1 PexoMenpamuu u CTaHAapThI B obOmactu nepeaayun
JaHHBIX.

DK3aMeH
[TpakTrueckas paboTa -3a4eT

Tema 3 KogupoBanue cooOIIEHUH C 11EIbI0 MTOBBIIICHHS BEPHOCTH
nepeaaym.

KypcoBas paboTa -ouienka
[TpakTrueckas paboTa -3a4eT

Tema 5 TexHonorust U CTaHAAPTHI KAHATBHOTO YPOBHS
BBICOKOCKOPOCTHOM TIepeIaun JaHHBIX.

DK3aMeH
[IpakTrueckas paboTa —3ader
Kypcogas pabota -onienka

Tema 6 IIpOTOKOJIBI CETEBOTO U TPAHCIIOPTHOTO YPOBHS

OK3ameH
[TpakTuueckas paboTa —3ayeT
KypcoBas paboTa -orieHKa

MIK-5.2 BbInoJsHsier patoTel MO HM3MEHEHUI0 KOHpUrypanuu o0OpyAOBaHMA
TeJ1eKOMMYHUKAIMOHHBIX CeTell CBA3H

Tema 2 OyHKIIMOHAIBHOE MTPEICTABIICHUE CHCTEMBI IIepeIadn OK3ameH

JAHHBIX.

Tema 4 OcHOBBI TEXHOJIOTUN BEICOKOCKOPOCTHOM Tiepeaun DK3aMeH

JaHHBIX.

[TpakTuueckas paboTa -3a4yer
JlaGoparopHast paboTa-3ayeT
KypcoBas pabora -oleHKa

IIK-7.1 3naeT NPUHIUNBI IOCTPOEHUSI, CHCTEM CBSI3H, TEJIEKOMMYHHKAIMOHHBIX CHCTEM
Pa3JM4YHOr0 TUNA, MPOU3BOAUT 000CHOBAHHBIN BHIOOP HH(OPMAIMOHHBIX TEXHOJIOTHH 110
NPOEKTY, CPABHUTEIbHbIH AaHAJTU3 BADHAHTOB, NOITOTABJMBAET CXeMY OPraHU3alMHU CBSA3H

Tema 1 PexomeHnanuuy v cTaHAapTHI B 00JIACTH TIEpeIavn
JAaHHBIX.

OK3amMeH
[TpakTrueckas paboTa -3aueT

Tema 2 OyHKIIMOHATBHOE MPEICTABICHHE CUCTEMBI ITepeadn
JAHHBIX.

DK3aMeH
KypcoBas paboTa -ouienka

Tema3 KoaupoBanue cooOIIeHuI ¢ 1eTbI0 TOBBIICHUS BEPHOCTH
nepesayn.

Kypcosas pabora -orienka
[IpakTuyeckas pabora -3aueT

Tema 5 TexHoJsiorusi U CTaHIAPTHI KAHAIBHOTO YPOBHSI
BBICOKOCKOPOCTHOU IIEPEAAYN JaHHBIX.

DK3aMeH
[IpakTnueckast pabora —3ader




Kypcosas pabora -orienka

Tema 6 IIpOTOKOJIBI CETEBOIO U TPAHCIIOPTHOTO YPOBHS OK3ameH
[TpakTtuyeckas pabora —3a4yer
Kypcosast paboTa -o1ieHKa

IIK-8.2 PaGoTaeT ¢ TeKCTOBBIMH PeIaKTOPaMu, rpadpuecKUMH MporpaMmMamu, opopmisier
co/lep KaTeIbHYI0 YacTh MPOeKTa, popMHUpPYyeT 0010 MOSICHUTEIbHYIO 3aNIMCKY,
pa3padaTbiBaeT NPOEKTHYIO JOKYMEHTANMIO B COOTBETCTBUM € TPeOOBAHUSIMH HOPMATHBHO-
TeXHUYeCKHUX IOKYMEHTOB

Tema 4 OCHOBBI TEXHOJIOTHI BRICOKOCKOPOCTHOMU TIepeaaun DK3aMeH

JTAHHBIX. [IpakTrueckas paboTa —3adeT
JlabopaTopHas pabota —3auer
Kypcosas pabora -orenka

3.2. TumoBble MaTepHAaJIbl TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH 00yYaroLIUXCs

IIK-4.1 3naeT 6a30By10 3Ta10HHYI0 Mojiesab OS| GpyHKINHN ¥ IPOTOKOJIBI Ka’K/A0r0 YPOBHS
MoJeau

Tewma ans guckyccun: Tema 1 «Pexomenoayuu u cmanoapmol 6 od1acmu nepedasu OaHHbIX.».
TunoBbIe BOMPOCHI JJIs CEMHHApA.

1.Hasuauenue 0a3zoBoii monenu OSI?
2.Ha3nauenue nmpoTokoia?
3. OYHKIUH KKIOTO YPOBHSI MOJIEIH U TIPOTOKOJIBI?

Tema st muckyccuu: Tema 3 KoanpoBaHue cooOIEHH C TIETbIO MOBBIIICHUS BEPHOCTH TIEpeIavun
Turnosele BOPOCHI 7151 CEMUHApa!

1.ITpuHIUn nocTpoeHMst Kojiepa Mo HUKIMYECKOMY KOIMPOBAHUHN ?
2.Kak onpenensieTcst H30BITOYHOCTD N0 MUKIUIECKOMY KOJIUPOBAHUIO?
3. IlpuHMn nocTpoeHus AeKoepa Mo HUKIMIECKOMY KOJTUPOBaHUN?
4. ITpuHIMN ocTpoeHue TaONUIl perucTpa caBura?

[TpakTrueckas pabota mo Teme «Memoovl KOOUPOBAHUA NO YUKTULECKOMY KOOY»
3aganue:
1. Vcnonb3ys NpHIOKEHUE K MPAKTHUYECKOMY 3aHSATHIO WU3YYHTh MPUHIIUIBI ITHUKINYECKOTO
KOJIMPOBAHUS, U TIOCTPOCHHS KOACPOB U JEKOICPOB.
2. Pemurs 3amaun:
2.1. HanucaTh NUKINYECKYIO KOJIOBYIO KOMOWHAIINIO, €CIIU:



Bapuant 1 2 3 4 5 6 7 8
G(X) X9+X6+X4 X8+X7+X6+ X10+X7+X6+ X9+X8+X5+ X8+X7+ X7+X6+ X10+X9+X7+ X9+X8+X7+
XX +1 | XX+ X4+ X2+ X XAXCHXHL | XoX+ | XXM | XX L | XXX+
XHX+L | Xo+X+1 X2+X
P(X) XXX+ | XP3+X+1 XAXCHXH | XCHXHXHL | XMHXHL | XX +1 | XP+XHX+L | XAH+XC+X5+
1 1 X+1
2.2. ITocTpouTh KOAEp U TAOJIHILY €ro paboThI, €CIIH:
Bapuant 1 2 3 4 5 6 7 8
G(x) XX+ | XXM [ XXX+ | XXX+ | XP+X° XX+ | XX+ | XX+
XAXP+L | XX+ XXX XAXCHXHL | +XC3+X+ | +XP+1 Xo++X3+1
1
P(X) X+ XP+1 XE+X+1 XAHX+X+1 | X3+XP+1 XAHXE+L | XX+ | XAXCHXE | XXX+
+X+1 X+1
2.3. [TocTpouTts ekoaep M yOSIUTHCS B IPABIIBHOCTH MIPUHATHS IUKJINYSCKOW KOMOWHAIIHH.
Bapuant 1 2 3 4
F(X) X15+X12+X9+X8+X6+X5 X12+X11+X8+X7+X6+X4+X3 X10+X9+X8+X7+X6+ X13+X10+X8+X5+X4+
+HXCHX+X XXX+ X+1 X
P(X) XX+ X+ X+1 X+ X2+ X+1 X2 +X+1 XX+ X+1
Bapuant 5 6 7 8
F(X) x13+xll+XlO+x9+x8+x7+x4 xll+x10+X9+X6+X5+X3+x2 X12+Xll+x10+x9+ x14+xll+x10+x8+xﬁ+
+X*+X +X XE+X+X+X XP+X
P(X) XEAXFHX+1 XE+X+1 XH+X+1 XXX+
3. Ay ka0 3aaun paccyuTaTh KO3()PUINEHT N30BITOUHOCTH.
4. OTBETUTH HA KOHTPOJIBHBIE BOMPOCHI.
5. KoHTpoabHbIE BOIPOCHI:
5.1. [Toyemy K0T HA3BIBACTCS IIUKITMYCCKUM ?
5.2. Uto Takoe pa3pelieHHas ¥ 3ampenieHHast KOJJOBbIe KOMOMHAIINHN ?
5.3. Kak onpeenuth KOITMYECTBO MPOBEPOUHBIX Pa3psI0B?
5.4. Kak onpeieuTh KOJIUYECTBO CYMMATOPOB U TYEEK MaMATH B Kozepe?
5.5. Jlns vero B JeKoiepe UCIONb3yeTcs: OyepHbli HAaKOTIUTENb?
5.6. Tlouemy B KadecTBE MPOBEPOUYHBIX Pa3psIOB HCIIOJIB3YETCS OCTATOK OT JICJCHHS, a He
JacTHOE?

Tema qs quckyccun: Tema 4 «OcHobl mexHON02UL 8bICOKOCKOPOCMHOU nepeoayu OAHHbIXY.

5.7. Ilpeobpasyiire kogoByto komOuHanuo 10010011 B cTeneHHON MOTUHOM.

Tunosoe 3aganue JJ1s CaMOCTOSTEILHOM pa60T51:

1.IToaroToBKa K MUCbMEHHOMY OIIPOCY

2.IlonroroBka oT4yeTa MO MPAKTUYECKOU padoTe

3.IloaroroBka K sK3amMeHy

4.TToroToBKa KypcoBoOii paboThI

IIK-5.2 Beinojguser
TeJIEKOMMYHHKAIIMOHHBIX CeTeil CBSI3N

padoTbI

nmo

Tunossie BOIPOCHI U1 IMCBbMEHHOT'O OIIpoca.

U3MEHEeHUI0 KOHGUrypauumn

o0opynoBaHusi




1.VpoBHeBas CTpyKTypa KOMMYTaTOpPOB?
2. Tunbl KOMMYTaTOpPOB CIOCOOBI IEepeaayun?
3.Haznauenue mapuipyruzatopos, CTpyKTypHas cxeMa MapyTu30TopoB. OCHOBHbIE (QyHKIINU?

[TpakTrueckas pabota mo Teme «Memoodvl 8blOOpPa KOPHEBO2O KOMMYMAMOpA no NPOmMoKOLy

STP»

3aoanue:

1. MBy4unTh mOpsIOK ONpeaesieHrsI OCTOBOTO JIepeBa 1o mpoTokory STP.

2. U3yunts popmat npotokora BPDU.

3. Permuth 3amaum.

3.1. Ha pucynke 1 npenycMOTpeHO 5 KOMMYTAaTOpOB MOJIKIIOUYEHHBIE ¢ 00pa30BaHUEM TIETEINb.
[Tosicante  mpuHOMI pabOTHl TpoTokona STP, ompenenuTs KOPHEBOW MOPT KOMMYTATOpa,
Ha3HAYEHHBIE TIOPTHI U 3a0JI0KMPOBAaHHBIE MMOPTHL. 3apHCOBATh MOKPBIBAIOIIEE IEPEBO.

CrounmMocTh=2 3 SW 5 50 l CroumocTp=2

Croumocts=4

3 1 1
SW4| 40 | 2 4 SW3| 10 | 2 3 SW 2| 20
1 Croumoctb=4 3 CroumocTb=4 2

Cronmoctp=4

SW1| 30

Croumocts=2 CroumMocTh=2

3.2. Ha pucyHke 2 npenycMOTpEHO 7/ KOMMYTAaTOPOB MOJKIIOUYEHHbIE ¢ 00pa30BaHUEM TETENb.
[Tosichuts  mpuHIMI paboTel mpoTokosa STP, ompenenuTs KOPHEBOW MOPT KOMMYTaTopa,
Ha3HAYEHHbIE MOPTHl U 3a0J0KUPOBAaHHBIE MOPTHL. 3apUCOBATh MOKPBIBAIOLIEE IEPEBO.

3.3. Ha pucynke 3 mpeaycMoTpeHO 4 KOMMyTaTopa MOJIKIIOUEHHBIE ¢ 00pa30BaHUEM IETEIb.
[Tosschutp  mpuHnun padoTel mpoTokona STP, ompenenuTh KOPHEBOW TOPT KOMMYTATOpa,
Ha3HAYCHHBIC TIOPTHI U 3a0JI0KMPOBAaHHBIE MTOPTHL. 3apHCOBATH MOKPBIBAIOIIEE IEPEBO.



Croumocts=4

Swi1l |10
Croumoctb=4
SW 3 1 1

2 Sw2 (5 |1
Cronmocts=4
1 | SW4 |20 |2

Croumocts=4

3.4. Ha pucynke 4 npenycMOTpeHO 6 KOMMYTaTOPOB MOAKIIOYEHHBIE ¢ 00pa30BaHUEM TIETEIb.

[TosichuTs  mpuHIUI paboTsl mpoTokosa STP,

HAa3HAYCHHBIC MOPTHI U 336J'IOKI/IpOBaHHBIC IMOPTHI. 3apI/ICOBaTB IMMOKPBIBAKOIIICE NCPCBO.

ONpEAEIUTh KOPHEBOH MOPT KOMMYTAaTopa,

Croumocts=20

Cronmocts=20 2
SW3 30 |1 1 SW 2 20
2
3 Croumocts=20 3
Croumocts=20
3
SW1 25| 2
4 Cronmocts=10
1
Croumoctb=4
Cronmocth=4
2
. Sw4q 10 3
SW 4 40

1 SW 5

Croumocts=4

70

1

Croumoctb=2

Jlaboparopnas pabota 1o reme «Hccnedosanue npuHYUNO8 Opeanu3ayuL acpecupos8antblix KaAHAI08»

3aganue:

1 [ToaxyrounTECH K KOMMYTATOPY 4€pe3 KOHCOJIbHBIN MOPT.
2 Bce cTyneHTbI 10JDKHBI pa30UThCs Ha 1BE OpUTaIbL.



3 Kaxnas Opuraga, B KOMMYTallMOHHOM MIKady JIOJDKHA COOpaTh CXeMy IOKa3aHHYIO Ha
pucynke 1 umm 2.

Port 13
Port 13
wsy |Fortl Port 11 \wsg
Port
WS2 Port5/ Port 7\ Port9 WS5
WS3

Pucynok 1 — Cxema cetu i 6pI/IFaI[BI 1

Port 13
Port 13
ws7 |[Portl Port 11 ws1
Port
WSS8 Port % Port?\Port9 WS1
WS9 WS10

Pucynok 2 - Cxema cetu it Opurajpl 2.

Ha cxemax pucynkoB 1 u 2, paboume cranmuu WS18 u WS20 urparr poib cepBepoB, C
KOTOPBIX OYy/IeT CKaYuBaThCs WH(MOPMAIHS KIMEHTAMH, POJIb KOTOPBIX UTPatoT paboune cranimu WS1
- WS12.

4 Ha cepBepax OTKpoiiTe JOCTYyI K oO1uM (aiiinam Ha Baem kommbiotepe. s aToro:

4.1 Hasenure kypcop Ha 3Ha4oK «CeTb» B «CHCTEMHOM Tpee» M HaXMHUTE MPaBYIO KHOIKY
MBIIIIH.

4.2 Boioepute «LleHTp ympaBiacHUS CETAME».

4.3 Beibepute «M3mMeHeHus mapaMeTpoB OOIIEro T0CTyma».

4.4 B paznene «Jloctym k oOmmm (aitnam» ycTaHOBUTE (PJIaXKOK B TOJIOKEHUE «BKIIOYHUTH
o0Imuit TOCTYyII».

4.5 CoxpaHHuTe U3MCHCHHUS.

5 HccnenyiiTe CKOPOCTh TIepeiavyn JaHHBIX 0€3 arpernpoBaHHOTO KaHaua.

5.1 C xnumeHTCKHX pabo4YMX CTAaHIMK 3aliMTe HA cepBep W Halaute BHaco-(dain Quibma
«[locenton».

5.2 HaunuTe 0THOBPEMEHHO CKauMBaTh (Paiiil ¢ cepBepa Ha BCE KIIMEHTCKUE paboune CTaHIIHH.

5.3 Onpenenure CKOPOCTh CKAYMBAHUS Ha KXKAOM KiMeHTe. B ordyer BcraBbTe Screenshot oxna
CO CKOPOCTBIO MepeIavyr JAHHBIX KaXKJI0TO KIUEHTA.

6 HccnenyiiTe CKOpOCTh Mepeiaun MPU CTATUYECKOM arperupoBaHUH KaHAJIOB.



6.1 Ha xommyraropax co3jaiiTe Tpynmy arperupoBaHMs KaHaJOB KOMaHJOW Create
link_aggregation group_id 1 type static, B koTopoii yka3bIBaeTCs HACHTU(GUKAIIMOHHBI HOMEp
CO3JJaHHOTO arpernpoBaHHOIO KaHala ¥ ero TUM (B JaHHOM CITy4ae CTaTHYECKUH.

6.2 Hacrpoiite aaroput™ arperupoBanus KananoB komanzgoi config link_aggregation algorithm
mac_source_dest (3TH yCTAaHOBKM TNPHMEHSIOTCA K KOMMYTaTopy TiobanbHO). Jlpyrue THITbI
JITOPUTMOB arperupOBaHUs OMMUCAHBI B IPUJIOKEHNUHU K JaHHOU paboTe.

6.3 Brmrounte mopter 13, 15, 17, 19 B rpynny arperupoBaHus KaHaJIOB U BbiOepute mopt 13 B
KadecTBe Macrep-opra. Jlims storo BBeaure komanay config link_aggregation group_id 1
master_port 13 ports 13, 15, 17, 19 state enable.

5.6.4. TlocMoTpuTe HACTPOMKH arperupoBaHKs KaHAJIOB C MOMOIIBIO KOMaHabl ShOwW
link_aggregation. B order BcTaBbTe Screenshot pe3ynbraToB HACTPOCK M MCIOJIBb3YEMbIX KOMAH]T JJIs
HacTpoiiky. HamumuTe B oTuer, kakyro nHdopMmanmio BeiaaeT komanaa show link_aggregation.

6.5 Cobepure B KOMMYTallMOHHOM IIKa(y CXeMbl IOKa3aHHbIE HA pUCYHKaX 3 U 4.

d

Ports 13. 15. 17.
>

Ports 13. 15. 17.

wsy |-Portd Port 11 \ysg
Port

WS2 Port % Port7\Port9 WS5

Pucynok 3 WS3 ETH o1 1.

Ports 13. 15. 17.
« D
Ports 13. 15. 17.

ws7 |[Portl Port 11 ws1
Port
WS8 Port % Port7\Port9 WS1
WS9 WS10

Pucynok 4 - Cxema cetu aj1st Opurajs 2.

6.6 [loBTOpuTe MyHKTHI 5.2 11 5.3.

6.7 Bo Bpems ckaunBaHus (aiiina ¢ cepBepa, IOCMOTPUTE 3arpy3Ky MOPTOB KOMMYTAaTopa ¢
nmoMoInbro koman sl Show utilization ports.

6.8 B otuer BctaBbTe SCreenshot 3arpy3ku mopToB KOMMYTaTopa BO BpeMsi CKaunBaHus (aiiia.

6.9 Cremnaiite BbIBOI 00 M3MEHEHHH CKOPOCTH TepeIaun JaHHBIX MPH OTCYTCTBUHU M HATHYHH
arperupoBaHHOTO KaHaJa.

6.10 Tlocne 3aBepiieHUs] UCCIENOBAHUI OTKIIOYUTE coenuHeHus ¢ moptoB 13, 15, 17, 19 u
yIalIuTe CO3aHHYIO arperupoBaHHY0 rpymny koMmanaoi delete link_aggregation group_id 1.

7 Uccnenyiite paboTy AuHaMu4deckoro arperupoanHoro kanana (LACP).

7.1. Co3pmaiiTe TMHAMUYECKUI arperupoBaHHBIN KaHAT.



7.2 Ha oiHOM M3 KOMMYTAaTOPOB HAaCTPOWTE MOPTHI Ha pabOTy B MACCUBHOM PEXHMME KOMaH/IO0M
config lacp_port 13, 15,17,19 mode passive.

7.3 TlpoBeprte pexxum padorel LACP Ha moprax xommyraropoB komanmou show lacp_port
13,15,17,18. B otuet BcTaBbTe SCreenshot pesysbTaTta BBITOJIHCHUS 3TOH KOMaHIbI.

7.4 HaunuTe ckaunBaTh BHUJIEO (haiiil c cepBepa BCEMU KIIMEHTaMH OJHOBPEMEHHO.

7.5 TIpoBepbTe 3arpy3Ky IHOpPTOB Ha 000MX KOMMyTaTopax. B order BcTaBbTe Scrin Shot
pesynbpTaTta. Crenaiite BBIBOJ O pacipeielieHnd Tpaduka o mopraM KOMMYTaTopa, Ipu ux padoTe B
MACCUBHOM PEXHME.

7.6 B xomMmyranumoHHOM 1Ikady, BO Bpemsl CKauMBaHHs Qailia, OTKIIOUUTE OJHO — JBa
COCJIMHEHUS B arperupOBaHHOM KaHaJe.

7.7 TlpoBepbTe 3arpy3Ky MOpTOB Ha 00OHMX KOMMyTaropax. B ortuer BcTaBhTe Scrin Shot
pesynbrarta. CrenaiTe BBIBOJ 1O pe3yJbTaTaM KCIIEPUMEHTA.

7.8 Uzmenute pesxkxum padbotsl LACP nopros 13, 15, 17, 19 Ha akTUBHEIN.

7.9 IpoBepbTe pexxum paboTsl LACP Ha moprax koMmmyTartopoB. B oTuer BctaBbTe Screenshot.

7.10 IToBTOpUTE YHKTHI 7.4 - 7.7.

7.11 TloBropute ckauumBaHHe ¢aiina. Bo Bpems ckauumBaHMs, Ha OJHOM H3 KOMMYTaTOPOB
U3MEHUTE PEeXUM pabOThl Ha MaccuBHBIM. [locMOTpuUTE, YTO MPOM30WIET C MPOLEAYPOH Hepenad.
CremnaliTe BBIBO,.

8 B kommyTannoHHoM 1kady pazdepute cxemy.

9 Cpenaiite BbIBOJ, O (yHKIMAX arperupoBaHHOrO KaHaja, a TaKKe JaiTe CpaBHUTENIbHYIO
XapaKTEePUCTUKY PEKUMOB PabOTHI arperMpOBAHHOTO KaHAIA.

10 OBA3ATEJIbBHO K BbBIIIOJIHEHHUIO!!! Co6pocbkre HACTpOWKHM KOMMYyTaTtopa K
3aBOJICKUM.

11 OBA3ATEJIBHO K BBIIIOJHEHHUIO!!! Vaanure IP agpec u3 HacTpoek CETEBOTO
ajanrepa.

12 OBSA3ATEJIBHO K BBITIOJIHEHHIO!!! 3akpoiiTe 10CTyn K 0ONIAM TalkaM Ha cepBepe.

TumnoBoe 3aganue 111 CaMOCTOSITEIHHOM PaOOTHI:

1.[ToaroroBKa K MUCEMEHHOMY OIPOCY

2.IToarotoBka oT4eTa MO MPAKTHIECKON padoTe

3. [loaroroBka otyeTa 1o 1abopaTopHOii padboTe

4.IloaroroBka K sK3aMeHy

5.IloroToBka KypcoBoi pabOThI

IK-7.1 3naeT NPUHUHUNBI OCTPOEHHSI, CHCTEM CBSI3H, TEJIEKOMMYHHKAIIMOHHBIX CHCTEM
Pa3JM4YHOr0 THUIA, TMPOU3BOAUT 00OCHOBAHHBIN BbIOOP HMHGPOPMAUMOHHBLIX TEXHOJIOTHH IO
NPOEKTY, CPABHUTEIbHBIN AaHAJIU3 BADHAHTOB, NMOITOTABJIMBAET CXeMY OPraHU3alUHU CBA3H

Tema s nuckyccun: Tema 2 @yHKyuoHaNbHOE NpeOCcmagienue CUcmembvl nepeoai OAHHbIX.
TumnoBbkie BOMPOCHI JIJIs1 TUCBMEHHOTO OTIpoca:

1.TTossHUTH KITAaCCU(DUKAIINIO CETEH TIepeIauu TaHHbIX ?
2.ITosicHUTH 0a30BYO TOIOJIOTHIO JIOKATBHO-BBIYUCIUTENBHBIX ceTell. JloctonHcTBa 1 Hemocratku?
3.ITosicHUTH METOBI TOCTYIA K CpEeic TTepeaayuu ?

[TpakTrueckas pabota mo Teme «Pacnpedenerue adpecos no npomoxony |P»

3aganue:
1. IosicHuTh apecanuio o npoTokoy Ipv4.



2. OnpenenuTs MacKy MOJCETH, aAPEC CETH, aapec MOJCETeH, KOJIUIECTBO XOCTOB B CETH, IS
pelleHns 3alaHus TaHHbIe YKa3aHbl B Ta0numax 1 u 2.

Tabmuua 1
[Tapamerp [pennocnenusist nuppa HoMepa CTYJACHYECKOro OmsieTa
0 1 2 3 4 5 6 7 8 9
Knacc cetu A B C A B C A C B A
KonnuectBo 672 782 12 640 320 6 1560 4 1046 | 84
nojaceTeu
Tabauma 2
[Tapa- | [locnensss mudpa HOMepa CTYJEHYECKOTO OmieTa
MeTp 0 1 2 3 4 5 6 7 8 9
Aﬂpeca 3,43,56 6,32,42 47,10 22,33,45 | 12,2330 | 2,46 | 14,3452 | 2,34 | 12,23 | 22,35,6
on- ,40 2
ceTei

3. Manbl azpeca ceTeit onpenenuTh. HOMEp MOACETH U HOMEP XOCTa B TIOJICETH.

3anmanue cmotpure B Tabmuie 1

Tabmuua 1
[TapameTp
[Tocnennss nudpa HoMepa 3a4eTHON KHIKKHI
0 1 2 3
aapec 10.87.75.12\18 12.71.82.55\22 129.67.83.51\26 183.75.99.56\25

[Tponomxenue Tabauisr 1

[TapameTp
[Tocnennsis mudpa HOMepa 3a4€THON KHUKKU

azpec 110.89.91.112\23 192.77.81.155\27 200.6.5. 57\28 12.63.41.93\19

[Tpogomxenue Tadbmuisr 1
ITapamertp
[Tocnennss mudpa HoOMepa 3a4eTHON KHIUKKHI
8 9
aapec 202.187.175.112\29 112.171.182.155\20

4. Jlau ampec kiacca C ¢ agpecom 200.45.222.0/24

HeoOxoaumMo pa3ouTth ceth Ha 6 mojceTeit. C KOJMYECTBOM Y3JI0B B TOJICETSIX:
1) 1,2,3,4 moaceTssx HE0OX0AUMO co31aTh 1Mo 10y3710B B KasKI01 TOACETH;

2) B 5 10ICETH KOJHYECTBO y3JIOB JOJKHO OBITH paBHO 36:

3) B 6 MojCceTH KOJIMYECTBO Y3JI0B JOUKHO OBITH paBHO 62.

5.1 KoHTpo/1bHBbIE BONPOCHI:

5.1. Hdan agpec 120.75.11.10 u macka 255.252.0.0 ompenenutes HOMEp MOJCETH W HOMEP
MAIIIWHBI B TIOJICETH.

5.2. Nan anpec 143.72.51.12 u macka 255.255.248.0 ompenenuts HOMEp MOJCETH U HOMEP
MAIlWHBI B TIOJICETH.

5.3. dan agpec 193.75.23.81 u macka 255.255.255.240 onpenenuTs HOMEp MOJCETH U HOMEP
MAIlIMHBI B TIOJICETH U OTIPE/ICIUThH KOJMYECTBO XOCTOB B CETH.

5.4.Jlnanazon anpecoB NAT.



5.5. Anpecanus IPv6, otirume ot 1Pv4

Tunosoe 3aganue JJ1s CAMOCTOSTEILHOM pa60T51:

1.IToaroroBKa K MUCBMEHHOMY OTIPOCY
2.ITonroToBka oTYeTa IO MPAKTUYECKOI padoTe
3.IloaroroBka K sK3aMeHy

4.TToroToBKa KypcOBOW pabOTHI

IIK-8.2 PaboraeT ¢ TeKCTOBBIMH pedaKTopaMu, rpaguyecKHMH mporpamMmmamu, ogopmisier
COJAEP KATEIbHYI0  4YacThb  IpPoeKTa, dopMupyer o00lYyI0 MOSCHHTEJbHYI0  3alHCKY,
pa3padaTbiBaeT NMPOEKTHYI0 JOKYMEHTALMIO B COOTBETCTBHH ¢ TPeOOBAHMSIMH HOPMATHBHO-
TEeXHUYECKUX JOKYMEHTOB

Tema myist nuckyccuu Tema 4 «OcHo8bl MEXHON02ULL 8b1COKOCKOPOCMHOU nepeoaiu OaHHbLXY.

TunoBsle BOMPOCHI I MUCBMEHHOTO OTIpoca:

1.WccnenoBanue xapakrepuctuk nmporokonoB MJIKH\OK, Token Ring, Ethernet, Fast Ethernet,
Gigabit Ethernet, FDDI.

2. Bupryanbubie nokanbhbie ceT (VLAN) Ha ocHoBe ctanmaptos IEEE 802.Q.

3. Cratnueckue u quHamndeckue VLAN.

JlaGopatopnasi pabota 1o Teme «Hccredosanue memooos 3aujunmovl UHDOKOMMYHUKAYUHHBIX cemell
OM HeCAHKYUOHUPOBAHHO20 OOCHYNA»

3aganue:

1 [ToaxirounTECH K KOMMYTATOPY Yepe3 KOHCOJIbHBIN MOPT.

2 UWccnenyiiTe orpaHudYeHHe AOCTya IyTeM OTPAaHHUYCHHS MAaKCHMAaJIbHOTO KOJHYECTBA
nzydaeMbix MAC-anpecos.

2.1 B koMMyTanmMoHHOM mKady MOAKIOYATE JBE pabouue CTaHIMU K JIIOOBIM IOpTaM
KOMMYTaTopa.

2.2 YCTaHOBUTE MAaKCUMAJIbHOE KOJIMYECTBO M3ydaeMbIX BceMu nmopramu MAC aipecoB paBHBIM
1, ¢ momorpto koman el cOnfig port_security ports 1-28 admin_state enable max_learning_addr 1.

2.3 [NocmoTpute nHpOpMaruro mo Hactpoiike Port Security mo mopram. B oTyer BcTaBpTe SCrin
Shot pesynbrara BbIIONIHEHHS KOMAH/IBI ¥ OTIMIINTE, YTO BBIAACT JaHHAs KOMaH/a.

2.4 Ompenenute, xkakue MAC-anpeca pacrno3HaINCh MO MOJKIIOYEHHBIM MopTaMm. B oTuer
BCTaBbTe SCrin Shot pesynprara.

2.5 HacrtpoiiTe co3manue 3amucu B JKypHaJIe NMPH MOAKIIOYeHHH padouux cranmuii ¢ MAC-
ajzipecoMm, ¢ TIOMOIILI0 KOMaH bl POrt_security trap_log.

2.6 BrinmonHuTE ABYXCTOPOHHEE MUHTOBaHHE pabouux crTaHuuii. B otder BcraBbTe Scrin Shot
pe3ynbTaTa.

2.7 B KOMMyTalmOHHOM IIKa(dy B3aMMHO MIOMEHSHTE IMOPTHI MOJKITIOUEHHS pab0vnX CTaHIINH.

2.8 TIoBTOpHO BBHITIONHUTE IBYXCTOPOHHEE MHHIOBaHWE paboumx cTaHIuii. B oTueT BcTaBbTe
Scrin Shot pesynbrara.

2.9 TIMocmoTtpuTe nHpopMalHio B xypHaie komanmoi Show log. B otyer BcraBpTe Scrin Shot
pesynbrata. ONUIIKUTE MONYYeHHYI0 HH(POPMAIIUIO U3 KypHAJa.

2.10 Coxpanute KOHPUTypaIuo KOMMYyTaTopa.

2.11 Ilepe3arpy3uTe KOMMYTATOP.

2.12 TloBTopuTe muHroBaHue pabouymx craHuuii. B order BcraBpTe Scrin Shot pesymbrara.
CrenaiiTe BBIBOJ 110 pe3yiIbTaTaM IMHUHTOB.



2.13 HactpoiiTe KOMMYTAaTOp Tak, 4TO OBl Ha KaXJIOM MOPTY MakCUMyM u3ydajock asa MAC-
anpeca u QpyHkuus Port Security paborana B IOCTOSSHHOM pEXUME.

2.14 B otuer BctaBbTe ScCrin Shot pesynbrara HacTpoeK.

2.15 TloBTopuTe uccrnenoBaHus MyHKTOB 5.25 — 5.2.12. CphenaiiTe BBIBOJ IO MPOJEIaHHBIM
UCCIICIOBAaHHSIM.

2.16 Ouucture uHpopMaruio o npusszke MAC-port Ha moprax KoMMyTaTopa KoMaHmoi clear
port security_entry port 1-28.

2.17 Ortxmounte pabory ¢yukuuu Port Security ma moprax KoMMyTaTopa H IPHBEIUTE
HACTPOMKH B HCXOHOE COCTOsiHKE. B oTyer BcTaBpTe SCrin Shot komaH/ bl U pe3ysibTaTa HaCTPOCK.

2.18 M3MenuTe BpeMs XKH3HU 3alicy B Tabmuie agpecos Ha 60 cekyna. B otuer BcTaBbTe SCrin
Shot komaH b1 1 pe3ysbTaTa HaCTPOCK.

2.19 Uzmenute pexum pabothl pyHkuum Port Security Ha moprax kommyraropa B Delete on
Timeout. B otuer BctaBbTe SCrin Shot komaH bl 1 pe3ysibTaTa HAaCTPOECK.

2.20 ITocmortpure, xkakue MAC agpeca pacrmo3HaHbl OpTaMu KOMMyTaTopa. B oTueT BcTaBbTe
Scrin Shot.

2.21 BeinoyiHUTE ABYXCTOPOHHUI HHT pabo4MX CcTaHuit. B oTuer BcTaBpTe Scrin Shot.

2.22 B KOMMYTaIlMOHHOM HIKa(y OTKIOYHUTE paboune CTaHIIMH OT KOMMYTaTopa.

5.2.23 Tlo ucreuenun 90 cexyHJ MOCMOTPUTE 3alUCH B TaOJUIE ajpecoB. B oTyer BcTaBbTE
Scrin Shot. Cnenaiite BBIBOJ 110 JAHHOMY SKCIIEPHMEHTY.

2.24 TlomxirounTte paboyre CTAaHIMU K KOMMYTATOPY M BBIMIOJHHUTE JIBYXCTOPOHHHUU THHT.
CrenaiiTe BBIBOJ 10 DKCIIEPUMEHTaM ITyHKTOB 5.2.18 — 5.2.24.

2.25 Otkimrounte pabdoty Gpyukuuu Port Security Ha Bcex moprax KOMMyTaTopa.

2.26 Otxmrounte QYyHKIUIO 3aMTUCH HHPOPMAIIMH B KYpHAJ.

2.27 Cpenaiite BBIBOJ BO3MOXKHOCTAX GyHKInu Port Security.

3 HccnenyiiTe orpaHu4eHUE TOCTYIA Yepe3 CTATUYECKYIO TaOJIHIy aJpecoB.

3.1 COpockTe KOMMYTATOp K 3aBOJICKHM HacTPOHKaM.

3.2 AktuBusupyiite pynkuuto Port Security u 3anperure usyuenune MAC aapecos.

3.3 B oruer BcTaBbTe SCrin Shot komMaH/Ibl ¥ pe3ysibTaTa BBITOJIHCHHS KOMAHIbI.

3.4 Co3spgaiite TabmuIly anpecoB uis pabo4MX CTaHIUN, KOTOpBIC MMOJIKIIOYAIOTCS K
KOMMYTaTopy.

3.5 B oruer BcTaBbTe SCrin Shot pesysbraTa BBIMOTHEHUS] KOMaH].

3.6 BrImoaHUTE NBYXCTOPOHHUU MHHT MOJKIIOYEHHBIX pabouux cTaHMid. B oTder BCTaBbTe
Scrin Shot

3.7 B xoMMyTallMOHHOM IIKa(y U3MEHUTE MOPTHI MOJKITIOUEHHS pabounX CTaHLIUH.

3.8 [NoBTopure muHT. B oTyer BcraBpTe Scrin Shot.

3.9 CnaenaiiTe BBIBOJ O POJIM TaOJHUIIBI aJpeCOB B OTPAHUYCHHUH JOCTYIIA K CETH.

4 BBITIOJTHUTE CAMOCTOSITEIIbHOE 3a/IaHHE.

4.1 HactpoiiTe KOMMYyTaToOp TakK, 4YTO ObI MOPTHI 1-4 MOTJIM MAaKCUMYM HU3y4UTh, COOTBETCTBEHHO
1-4 MAC anpecos. IIpu stom, B moprax 3-4 Hactpoiiku GpyHkmuu Port Security Do/mKHBI COXpaHSTCS
NpHU Tiepe3arpy3ku kommyratopa. Ha moprax 1-2 coxpaHsTCst He JOJDKHBI.

4.2 B moptax ¢ 5-6 npu OTCYTCTBHM TOAKITIOYCHHSI COOTBETCTBYIOIIEH pabodell CTaHIIMH 3aIHCh
¢bynkuuu Port Security ynansiacs.

4.3 JInst mopToB 7-8 orpaHWYeHnE TOCTYIIA JOJDKHO paboTaTh Yepe3 aipecHy0 TaOHILy.

Jns  Bcex 3ajaHWii B OTYET BCTaBUTh SCriN ShOt ToOATBEpXAAIOIIME  BBIMOJHEHUE
COOTBETCTBYIOIIMX HACTPOEK M pabOTy HACTPOCHHBIX (DYHKITHIA.

5 OBA3BATEJIBHO K BbBIIIOJHEHUIO!!! CopocbTe HacTpoiiku KoMMyTaropa K
3aBOJICKHM.

6 OBS3ATEJIBHO K BbBIIIOJIHEHUIO!!! Vaamute IP aapec u3 HacTpoek CeTeBOTro
ajanTepa.

6 KoHTpo/IbHBIE BONIPOCHI:
6.1 OnumuTe aaropuT™ CO3/4aHUS CTATHUECKOTO arperupoBaHmsl KaHaJIoB.



6.2 OnumuTe anropuT™ CO3JaHMs TUHAMUYECKOTO arperupoBaHs KAaHAJIOB.

6.3 UTo Takoe arperupoBaHre KaHAJIOB CBS3M U €r0 Ha3HAYCHHE?

6.4 Kakue BUJIbI arperupoBaHus KAHAIOB CBSI3U CYIIECTBYIOT?

6.5 Urto Takoe macTep-mopt?

6.6 Kakwue cyiiecTByrOT alrOpuTMbl arperupoBaHusi TOPTOB?

6.7 Kakue cymiecTByIoT pexXuMbl pabOThI sl TOPTOB B TipoTokone LACP?

6.8 Kakue ycnoBusi MOJDKHBI OBITH YJOBJIETBOPEHBI IS TMOPTOB, YTOOBI OOBEIWHUTH HX B

arperupoBaHHYIO TPYIITY?

[Ipumep 3a1aHus HA KYpCOBYIO paloTYy:

B pamkax KypcoBoil pabOThl CTYIEHT IOJDKEH MOSCHUTh METoJ JAocTynoM Kk cpene MAC
(CSMA \CD) ceru Ethernet. Tlosicauth dopmar kampa texnonoruu Gigabit Ethernet,
crangapra |EEE 802.3.Haznauenue Bcex moneii kaapa. Paccuutate 3¢QeKTHBHOCTH
nporokosia MJIHK/OK. PaccuurtaTh Bpemsi paclipOoCTpaHEHHs CUTHAlla B OJIHY CTOPOHY OT
OJIHOTO KOHIIa Kabenst mo xapyroro. Paccumrats 3¢ddexkruBHOCTs mpoTokona MJIKH\OK.
[Tosichute mopsAnok mnepemaun kaapoB B pexumax PHO u ACP mo mportokomy HDLC.
Beimonnenne kypcoBod paloThl  mpeaycMaTpuBaeT U ompenenenue |P —anpecoB npu
UCIIOJIb30BaHUM KJIACCOBOM U OECKIACCOBOM a/ipecari.

[TocTpoeHue CTPYKTYpBI CETH Nepeadul JaHHbIX.

Jlnst peanu3aluu KypcoBOi pabOThl  HMCIONBb3yeTcsl omepaionHas cuctema Windows.
CereBas mporpamma Cisco Packet Tracer. Bepcun mporpaMMHOro o0ecrieueHusi BRIOMPArOTCs
CTYAIEHTOM, CaMOCTOSITEIILHO UCXO/Is U3 3a/1aHUsI.

[Tpennonaraercs, 4To B paMKax KypCOBOW pa0OThl, MOAEIUPYETCS CETh C UCIOJIb30BAHUEM
MapuIpyTU3aTOPOB , KOMMYTaTOPOB , CEPBEPOB.

TumnoBoe 3aganue 111 CaMOCTOSITEIHHOM PaOOTHI:

1.[ToaroroBKa K MUCEMEHHOMY OIPOCY
2.IToarotoBka oTYeTa MO MPAKTHIECKON padoTe
3. [loaroroBka otueTa 1o J1abopaTopHOii padboTe
4.IloaroroBka K sK3aMeHy

5.ITororoBka KypcoBOii pabOThI

3.3. TumoBble MaTepuajbl I MNpPOBedeHHs MNPOMEKYTOYHOH  aTTecTAllUH
o0yuarwmuxcs

IIK-4 — Cnioco0eH K YyCTPaHEHHI0 TEXHUYECKHX MPodJeM HA CTAHIIMOHHOM 000PY10BAHUM CBSI3H
Tunosbsle BOMPOCHI U 3aJJaHUSI K 9K3aMEHY:

1.Ctpykrypa makera mportokona IP. morumueckas ctpykrypa. Axapecanusi. XapaKTepUCTHKA
MIPOTOKOJIA.

2.Anpecanus 1pv4 nporokona. @opMar mpoToKoIIa.

3.IporokobHbIH cTek mpoTokosia TCP/IP.

4 WNuxancynsuus npotokona TCP/IP.

5.Ipunatn padoTs! mpotokona ARP,RARP

6.ITosicanTh mepenady naHHbIX coriacHo mporenype HDLC B pexxume HOpManbHOTO OTBETA
(PHO) u B pexume acuaxponnoro oteera (PAO).

7 ITosicuuth mpotokon Ipv6 dopmar nmpoTokosa, Ha3HAUEHUE BCEX MOJEH ajapecaluo, THUIIbI
a/IpecoB M COTJIaCOBAaHHUE C MPOTOKOJIOM IpV4.

8.1luknnueckoe koaupoBanue. Iloctpoenne koepoB U Jekoepos . Tabnuiia cocTosHus.



9.ITpotokon ICMP.

10 Mosicauts npoToKoIbHEIH cTek TCP\IP, mHKancynsmuo npoToKoJIOB.

11 MosicuuTh Gopmar u agpecanuio npoTokosa Ipve.

12 Tlosicauts DM BOC, Ha3zHaueHUe BceX €€ yPOBHEH.

13. ITossicauth mpuHIMN padoThl MpoTokojga MPLS? 3HaueHne METKM U NPUHIIUI CO3JAaHHS

nyta oT LSRBx 10 LSRBBHIX.

TumnoBble MpakTHUECKKE 3a1aHusl (3a1a41) K SK3aMEHY:

1. Tlosicauth u 3apucoBathb pexxum PHO nporokona HDLC |, ecniu mepenaercst 8 kaapoB OT CTaHIMH
A u B 6 kazpe ommOKa, MOATBEPKICHUE Yepe3 OKHO Tiepeaad, okHo repenad ot 0-7.

2. 3apucoBars u mosichuth pexxuM ACP mporoxonma HDLC , ecnm ot cranmmm A mepenaercst 8
KagpoB u B 4 omubOka, a OT cTaHmmu B mepemaercs 5 kaapoB, mepedada KaapoB 0e3
MOATBEPKIeHUs, OKHO Tiepenayd 0-7.

3. OmnpenenuTsb agpec ceTu u nojceret 4,5,6, MacKy onpeneNsonyto NoJICETH U KOJIUYECTBO XOCTOB
B Ka)KJIOU TOJICETH, €CIH MpoBaiiaep Beigan Bam aapec kmacca C, a Hy)HO co3naTh 18 mojacereit.

4. Ectp IP-ampecl40.75.121.131\26. Omnpenenuts HOMEp MOJCETH, HOMEp y3j1a B TOJCCTH H
KOJIMUECTBO Y3JIOB B JAHHOM MOJICETH?

5. Ilycts IP —agpec y3na nonacetu paBen 198.65.12.131 , a 3HayeHne Macku AJIsi ATOM MOJICETH —
255.255.255.240. Onpenenuth HoMep mojiceTH. Kakoe MakCuMaabHOE YHCIIO Y3JI0B MOXKET ObITh
B DTOM mojceTu?

6. 3aprcoBaTh KOAEP M TAOJIHILY COCTOSHIS 110 LHKIMIECKOMY KOIMPOBAHMIO ecin P(x)=x>+x +x%+1,
a G(X)= X*+Hx+x2+X.

7. . Jlau IP-aapec (CIDR) 213.45.64.123/28. OnpenenuTs 4YuCIIO Y3JI0B B CETH, aJpEC CETH U
broadcast
8. Mau aapec kmacca C ¢ agpecom 220.45.222.0/24

Heobxomumo pa3outh ceTh Ha 6 moacereii. C KOJMYECTBOM Y3JI0B B TIOJICETSIX:
1) 1,2,3,4 mojaceTsIXx HEOOXOIMMO CO3/1aTh 10 12 Y3710B B KaXKI0# MMOICETH;

2) B 5 107IceTH KOJHYECTBO Y3JI0B JIOJHKHO OBITH paBHO 48:

3) B 6 MojCceTH KOJIMYECTBO Y3JI0B JOJDKHO OBITH paBHO 98.

TunoBble TeMBI KypCOBBIX paboT: «llocmpoenue cemeii nepeoauu OAHHLIX U paciem
napamempog»

IIK-5- Cnoco0eH NpoBOAMTH HACTPOIKY CTAHIMOHHOIO O0OPYAOBAHMS M KOPPEKTHPOBATH
cXeMy OPraHu3aluM CBS3H

Tumnoskle BOIIPOCHI 1 3aJaHUA K 3K3aMEHY.

1. Tunsl MOCTOB ¥ IPUHIUI UX PaOOTHI.
2.Kommyratopbl - Ha3HaueHHWe, pa3MYHBIE THUIBI TEXHOJOTHH KOMMYTAamud. THIIBI
KOMMYTaTOPOB UX OCHOBHbIE OCOOEHHOCTH.
3.KoHueHTpatopsl, GyHKIIMN KOHIIEHTPATOPOB, HA3HAYEHHUE, THUITH KOHIIEHTPATOPOB.
4 IIpotokon STP, ero ¢ynknum u HazHaueHne Dopmart makera BPDU .Bwibop kopreBoro
KOMMYTaTopa.

5.IMopsimok nocryna k cetn Ethernet ,¢popmar nporokouna.

6.ITopsimok noctymna k ceru Token Ring, dopmar mapkepa u popmar mpoTokoa.

7.Yupasnenue noctynom k cetu FDDI , popmat mapkepa u hopmat npoTokona.



8.ITosicuuTh npuHLIKT paboTh! poTokoa RIP.

9.ITosicauTh npuHLUT paboThl mpoTokoaa OSPF.

10.ITosicauTh npuHIUI paboTs! TpoTokosa BGP. OcHOBHBIE MAKeThl U UX (OPMATHI.
11.ITossicHUTh HA3HAYCHHUE U MPUHITUI PabOTHI MpoToKoaa RSVP.

12.ITosicauts mpotokoi LDAP |, ero gyrkiuro B cucteme mpotokosos TCP\IP.
13.ITossichuTh aBTOMaTH3aIMIo mporecca IP agpecos ¢ ucnonb3zoBanuem nporokoja DHCP.

Tunosble TeMbl KypcoBBIX paboT: «Illocmpoenue cemeii nepedauu OaHHBIX U pacuem
napamempoge»

ITIK-7 -Cnoco0eH k pa3pa0oTke cXeMbl OPraHM3alHH CBA3HM TeJIEKOMMYHUKAIIMOHHON CHCTEMbI
Tunossle BONPOCH! U 33JJaHUSI K K3aMEHY:

1.Ha3naueHue JTOKaIbHO-BBIYUCIUTENBHBIX ceTeil. Kimaccugukarus JIBC.

2.bazoBas apxutektypa nocrpoenus JIBC.

3.Metoas! noctyna JIBC.

4.HazHauyeHue MOBTOPUTENIEH, IPUHIIMIT IO JKITIOUEHHS .

5.Ilosicauth HazHaueHue ceteit [1]] nx kmaccudukarmro.

6..MapupyTu3aTopsl, CTpyKTypa IIOCTPOCHHs CeTel Ha OCHOBE MapUIpyTH3aTOPOB HX
Ha3zHayeHue, MapuIpyTHble Ta0nuibl. CTpyKTypa MapLIpyTu3aropa.

7.Haznauenue nuto308. OcHOBHBIE PyHKIMH. bpanamay psl

8.®opwmar kazapa Fast Ehternet. CpaBuutensHbiii ananu3 ¢ uatepdeiicom Gigabit Ehternet.
9.KommyTaTopbl-Ha3HaYeHHE  KOMMYTATOpPOB,  Pa3lIMYHBIE  YPOBHEBBIC TEXHOJIOTHH
KOMMYTaTOPOB UX OCHOBHbIE 0COOEHHOCTH .MecTO B CTPYKTYpE CETH.

10.Apxurekrypa kommytaropoB L2, L3. WAN komMyTaTOpBbI.

TumnoBble MpakTHUECKHE 3a1aHusI (3a/1a41) K SK3aMEHY:
1.0Onpenenuts CBA3yIOIIEE IEPEBO 10 MpoTokoay STP (1Mo 3agaHuio MpernoaBaTes).

TunoBble TeMBl KypCOBBIX paboT: «llocmpoenue cemeii nepeoauu OAHHLIX WU paciem
napamempog»

K-8 Cnocoben k pa3paGoTke NPOEKTHOH JOKYMEHTAMM Ha 00beKT, (CHcTeMy) CBSI3H,
TeJIEKOMMYHHKAIMOHHYIO CHCTEMY

TunoBble TeMbl KypcoBBIX paboT: «Ilocmpoenue cemeii nepedauu OaAHHBIX U pacuem
napamempoe»

baHK KOHTpOJIBHBIX BONPOCOB, 3aJAHUM M HMHBIX MATEPHATOB, HCMOJb3yEMbIX B IPOIECCE
MpoIeAyp TEKYIIETO KOHTPOJS U MPOMEKYTOUHON aTTeCTallMM HAXOIUTCA B Y4eOHO-METOAMYECKOM
KOMIJICKCE JTUCIUIUIMHBI W/WIM TPEJICTaBICH B JIIEKTPOHHONH HH(POPMAIMOHHO-00pa30BaTEIILHOM
cpeae mo URI: http://www.aup.uisi.ru/.

3.4. MeToanuyecKkue MaTepuaJibl NPOBECACHUA TCKYIIEI0 KOHTPOJIHA U l'[pOMe)KyTO‘[HOﬁ
aTTeCTalluu oﬁyqamumxcsl


http://www.aup.uisi.ru./

Ilepeyenp METOAMYECKMX MATEPUAIOB MU IMOATNOTOBKM K TEKYLIEMY KOHTPOIK U
IIPOMEKYTOUYHOU aTTECTAllUU

1.

2.

Meroauueckre yKa3aHUs K BBIMOJHEHHIO MPAKTHYCCKUX paboT mo auciuminae «CereBbie
TEXHOJIOTHH BEICOKOCKOPOCTHOM mepenaun aanusix». —URL: http://www.aup.uisi.ru/.
Meroauueckre yKa3aHus K BBIITOJHEHHUIO JTAOOPATOPHBIX paboT 1o aucuuiuinHe «CeTeBble
TEXHOJIOTHH BHICOKOCKOPOCTHOM mepenaun aanusix». —URL: http://www.aup.uisi.ru/.
Meroauueckrue yKa3aHus K BBIIOJHEHHIO KYpCOBO# paboTel mo aucuuiuIMHe «CeTeBhIe
TEXHOJIOTHH BHICOKOCKOPOCTHOM mepenaun Aanubix». —URL: http://www.aup.uisi.ru/.
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