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1 Henu u 3a1a4u M3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Leab ocBOEHUA TUCIHUTIIAHBI

VYuebHas mucuuiuimHa «Ontrdeckne MUPpoBble HHOOKOMMYHHKAIIMOHHBIE CHCTEMBD)
CTaBUT  CcBoeM  menbto  3(PQPEeKTUBHOMY  MPUMEHEHHI0O M KOH(UI'YpUPOBAHUIO
TEJIEKOMMYHUKAaLIMOHHOT'O 000pyA0BaHuUs, UCIIOIb3yEMOI'0 B MYJIbTUCEPBUCHBIX MaruCTpalbHbIX
IPOMBIIIJICHHBIX CETAX CBSA3M U CETSAX MPOBANAEPOB CIIyX0, MPUOOPETEHNU YMEHHUI 1 HABBIKOB B
IPOEKTUPOBAHUU U COIPOBOXKJICHUU TEJIEKOMMYHUKAIIMOHHBIX CETEH pa3InYHON CII0)KHOCTH (B
BOMpOCAaX TEXHWYECKOM SKCIUTyaTallud: aJAMUHUCTPUPOBAHMSA, JAMArHOCTHKH  OIIMOOK,
obecrieueHnss (QYHKIIMOHUPOBAHUS TEIEKOMMYHHUKAIIMOHHOTO OOOPYJIOBaHUS, TPOBEICHHE
PEMOHTHO-BOCCTAaHOBHUTEBHBIX PA0OT).

1.2 3agaun IMCHUILIAHBI

Nmeer 3amauy npuoOpeTeHHs W 3aKpelvIeHHs NPaKTUUYECKUX HaBBIKOB M 3HAHUM B
COIPOBOXKIAECHUH COBPEMEHHBIX MYJIbTUCEPBUCHBIX CETEH CBS3M, YTO SIBISIETCS HEOOXOAMMOM
COCTaBJIAIONICH B paboTe CEeTEBbIX MHKEHEPOB, OTBEYAIOIIUX 332 IPOEKTUPOBAHUE, PEATTU3ALNIO U
HNOJICPKKY  D(PQPEKTHBHOTO  (YHKIMOHHPOBAHUS  MAarduCTPAIBHBIX,  MPOMBIIUICHHBIX,
KOPIIOPATUBHBIX CETEH U ceTel MpoBaiaepoB CIykKO.

1.3 MecTo qucuunjinHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuuminHa «OnTuueckue HuppoBbie HHHOKOMMYHHUKALMOHHBIE CUCTEMBD) OTHOCUTCS K
«popmMupyemMoil ydacTHUKaMH 00pa3oBaTeNbHBIX OTHOLIEHWI» dyactu brioka 1 «/lucuuniauHs
(Momynu)» yueOHoro miaaHa. B coorBercTBuM ¢ pabounM y4eOHBIM IJIAHOM JTUCIHUILIMHA
U3y4aeTcs NOCIe0BaTENbHO B IBYX CEMeCTpax 2-M U 3-M, COOTBETCTBEHHO Ha IIEPBOM M BTOPOM
Kypce M0 OYHOM M 04HO-3204HOM (popMme oOyueHus. Bug npomexyTouHOM aTTecTaluu: B MATOM
CeMeCTpe — 3a4eT, a B LIECTOM — DK3aMEH.

B nacrosmee Bpems B Poccunt NGN ceTu peann3oBaHbl B BUIE OTIENBHBIX, I044aC BECbMA
HENOXO0XKUX JPYT Ha Jipyra, (parMeHTOB, BKPAIJIEHHBIX B CYLIECTBYIOIINE HAI[MOHAIbHBIE CETU
UHpOKOMMyHUKaIi. OHAKO, B HACTOSIIIMI MOMEHT BeCbMa MEJIJIEHHBIM TEMIIOM, HO BCE ke
npoucxoaut nepexox k cetsim FGN, B o01iem ciydae npecTaBisiomux co00ii MHOTOMEPHYIO H,
KaK IPAaBWJIO, MHOTOYPOBHEBYIO CE€Thb, B KOTOPYI) HMHTEIPUPOBAaHBI TPAHCIIOPTHAs CETh, CETh
CUHXPOHM3AINH, CETh CUTHAIIM3ALMY U APYTHUE CETH MOAJEPKKH TPAHCIIOPTA U AOCTYIIA, a TAKKE
CEpBUCHBIE CETH JUII COBMECTHOIO HAWIy4IIMM O0pa3oM HaJeKHOro, KayeCTBEHHOIO U
0€30I1aCHOT0 MPEOCTABICHUS PA3HOOOPA3HENIINX YCIyT oTpeduTtenam (rmoabs3oBareisim). [Ipu
9TOM 00JIbIIIasl YAaCTh TEIEKOMMYHHKAIIMOHHOTO 000py10BaHUS UIMEET UMIIOPTHOE ITPOU3BOICTBO
U aKTyaJbHble TEXHUYECKHE OMHMCAHUS ero paboThl M HACTPOMKHU MPUBEACHBI HA WHOCTPAHHOM
s3pike (En).

B cBs3u ¢ 3THM, Marepuan AUCHUILIAHBI BecbMa 00BEMEH, U CIOXKEH B NMOHUMaHHH, a
TaKXe CJI0’KHA U MEXIUCLMIUIMHAPHASA CBsI3b. MaTepuan AUCHUILUIMHBI 0a3upyeTcs Ha 3HAHUSAX,
YMEHUSAX W HaBBIKAaX, IIOJYYEHHBIX COIJIACHO CTAHAAPTy BBICIIETO MNPO(ecCHOHATBHOTO
obOpazoBanus 1o HarpasiaeHuto noarotoBku 11.03.02 «MHDOKOMMYHHUKAITMOHHBIE TEXHOJIOTHU
U CHCTEeMBI CBs3M» (KBanmu(uKkamus (CTETEHb) «0akamdaBpy»), MOATOMY MPEANOIaraercs, 4To
CTYIEHT yKe o0JlafjaeT 3HAHUSAMM OCHOB KOMMYTAallUM M MapLIPyTHU3allMM B CETAX MaKETHOU
neperayu JaHHBIX, BIIa/ICET HOHSTUIMHU OCHOB HACTpONKHU IpOCTEHILEro
TEJIEKOMMYHHUKAI[MIOHHOTO 000py/l0BaHMsA, 3HAKOM C HEKOTOPHIMHM INPOTOKOJAMM Ieperadyu
JAHHBIX, a TaKk e ¢ ocHoBamu mnoctpoeHusi cerer TDOII; MoxeT yuTaTh W MOHUMATH
TEXHUYECKYIO JIOKYMEHTAIUI0 Ha MHOCTpaHHOM s3blke (Eg) T.e. ycnemHo ocBOWI AMCHUILINHY
«MHOCTPAHHBIN SA3bIK B MPO(ECCHOHANBHOMN NeSITETLHOCTI.

1.4 IlepeyeHb IUIAHMPYEMbIX Pe3yJdbTATOB O0y4YeHHUsS] MO JAUCHUILUIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJbTATaMH OCBOCHHS 00pa30BaTe/IbHOM IPOrPaMMBbI

W3ydyenue naHHOM y4ueOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpPMHpPOBAHUE Y
obyuarontuxcs odmenpodeccuonanbubix komneteHmi: [1K-4; ITK-5; 1TK-7



Kon u nanmenoBanue
HWHAMKATOPA TOCTHKCHUS
KOMIIETEHIUHU

PesynpraTsl 00y4eHHUs IO TUCIUITIIHE

IIK-4 Cnoco0eH BBINOIHATH paGoThl M0 o0ecne4eHHI0 (PYHKIMOHMPOBAHHUS TeJeKOMMYHHKAIIOHHOIO
000py10BaHMsI KOPNOPATHBHBIX ceTeii 06.010D D0/03.7

HIIK-4.3YMeeT ocyliecTBIsATh
cOOp U aHAJIM3 UCXOIHBIX
JAHHBbIX OJIs1 06ecnequ1/1;1
nH(POPMaMOHHOHN 0€3011acCHOCTH
CHCTEMHOTO IPOrPaMMHOT'0
obecrieyeHus,;

UIIK-4.4 YMmeeT npuMeHATH
pOrpaMMHO-aIIapaTHbIC
CpeIICTBA 3aIUUTHI HH(POPMALHH;

UIIK-4.5 Binageer HaBBIKAMU
YCTaHOBKM M HaCTPOMKHU
anmapaTHO-TIPOrPaMMHBIX
CPEICTB 3alIUTHl CHCTEMHOTO
MIPOTPAMMHOT0 00€CTIEYEeHHUS.

3HaTh
CCTCBBLIC TCXHOJIOTHH.

OCHOBBI
KOH(pUTYPUPOBAHUS C
ITOMOIIBIO TIPOTPAMMHOTO
obecIieueHusI.

yMeThb
BBITIOJIHATH PA0OTHI 110
KOH(UTypHPOBAHHIO

TCJICKOMMYHHUKAIUOHH

oro 00opyI0BaHUS

[10JIb30BaThCS
TEXHUYSCKOU
JIOKyMEHTaluen

BJIAJETh
HaBBIKAMH
KOH(UTYpUpOBaHUS
TENeKOMMYHHKAIH
OHHOTO
00opynoBaHHS

IK-5 CniocofeH oprann3oBaTh NpoBeAeHNe H3MePeHHii M MPOBEPKY KauecTBa padoThl 000pyA0BaHUS,

NpoBe/leHHE PEMOHTHO-NPOQHUIAKTHYECKMX M PEMOHTHO-BOCCTAHOBUTEJIbHBIX PadoT

HAa HHPOKOMMYHHKAIMOHHOM 000PY10BAHMH M CETAX CBA3M 6.018 C/01.7

HIIK-5.2 YMmeer cobupathb
JIAaHHBIE JUTS aHAJIN3a
MoKasaresieil KauecTBa
(YHKIMOHUPOBAHUS
anmapaTHpIX, IPOTPAMMHO -
anmapaTHpIX W MPOTPaMMHBIX
TEXHUIECKHUX CPEICTB
HHOOKOMMYHHUKAIIMOHHOM
CHCTEMBI,

HIIK-5.4 YMeeT aHamu3npoBaTh
CUCTEMHBIE IPOOIIEMBI
00paboTKH
MHPOKOMMYHHKALMOHHO
CHUCTEMBI,

WIIK-5.5. Baaneet HaBBIKAMU
0OHapy»KeHUsI U OTIpeJIeIICHHs
MIPUYHH BO3HUKHOBEHUS
KPUTHYECKHX UHIUICHTOB NPH
paboTe CHCTEeMHOTO
MIPOrPaMMHOTO 00ECTICUCHHS;

3HATh
KOHCTPYKTHBHBIC
0COOEHHOCTH,
NPUHIUITHATBHBIC 1
(YHKIMOHAIEHBIE CXEMBI
TENEKOMMYHHKALIHOHHOT'O
000pyIOBaHUS TAKETHOM
nepegadyr JaHHbIX.

METO/IBI ¥ CITOCOOBI
MMOKMCKA U YCTPAHCHUS
HEUCIIPABHOCTEN Ha
HU3y4aeMoM
000pyIoBaHUN

OCHOBHBIE TEXHUIECCKHE
JTaHHEIC
MapIIpyTU3aTOPOB U
KOMMYTaTOPOB CETH
MaKeTHO! nepenayu
JAHHBIX
paccMaTpuBaEeMbIX B
JUCHUIUIMHE BECHACPOB.

ymeThb

MPUHUMATL PCLHICHUS B

CTaHAapTHBIX U
HECTAaHAAPTHBIX

CUTyalrsiaX U HECTH 3a
HHX OTBETCTBCHHOCTbD.

BJaJeTh
HaBBIKAMU
BEITIOJTHEHUS paboT
IO TTOWMCKY U
YCTpaHESHUIO
MOBPEXACHUI
(ommOoK B
(hyHKIIMOHHPOBAaHU
u
TCJIICKOMMYHUKaIH
OHHOTO
00opymoBaHUs
MMaKeTHOM
nepeavu TaHHbIX )

K-7 CniocofeH aTMIHHCTPHPOBATH MpoIece MOMCKA U TMATHOCTUKH OIIUOOK CeTeBBIX YCTPOICTB 1

NPOrpaMMHOro odecrnedeHus 06.0

7 F/01.7, octanbHbie

WIIK-7.1 3HaeT OCHOBBI CETEBBIX
TEXHOJIOTUH, IPUHITUITEI paOOTEHI;

HUIIK-7.2 3naet ctaHAApTHI U
METO/IbI 3aIIMIIEHHON Nepenadu
JIaHHBIX B KOPIIOPATHUBHBIX CETSX;

WIIK-7.3 3H2eT COBpEeMEHHEIE
TEXHOJIOTUHU U CTAHJAPTHI
aIMUHUCTPUPOBAHUS
TEIEKOMMYHHUKAITHOHHBIX
KOPIIOPaTUBHBIX CETEH;

UIIK-7.4 3qaeT MeTOABI OLIEHKHA
mapaMeTpoB pabOTHI CETCBOTO
000pyTOBaHUS;

UIIK-7.7 YMeeT ncmoab30BaTh
IPOrPAMMHO-TEXHUYCCKHE

3HATH

oO0Imue MpUHIKIBI
(YHKIIMOHUPOBaHUS
amnmapaTHbIX,
MIPOTPaMMHBIX H
MIPOrpaMMHO-aIIapaTHBIX
CpEnCTB
aIMUHUCTPUPYEMO ceTn

ApXUTEKTYPY alllapaTHBIX,
IIPOrPaMMHBIX U
IIPOrpaMMHO-aIMNapaTHbIX
CPEICTB
aIMUHUCTPUPYEMON CETH

yMeTh
AHAJIM3UPOBATH
cooO1eHus 00
OIIMOKAaX B CETEBBIX
yCTpoiicTBax

JIOKJIN30BaTh OTKA3
HHUIIMAPOBATH
KOPPEKTHPYIOIINE
IEeNHCTBUS

BJIAJETh
HaBBbIKAMU
oTpe/IeNIeHUs
c00€eB U 0TKa30B
CETEBBIX
YCTPOMCTB.

HaBBIKAMHU
JIOKaIN3aux
OTKa30B B CCTCBBIX
YCTpOMCTBAX.

HaBBIKAMH
perucrparuy,
(upTpanuyu u




Kon n HanmeHoBaHne
WHIUKATOpa JOCTHKEHHS PesynbraTsl 00yueHUs 0 JUCHUIUINHE
KOMIIETEHIINH
CpeAcTBa JUAarHOCTHKH U MIPOTOKOJIBI KAHAJIBHOTO, MapIIpyTH3aLUH
MOHHUTOpHUHTA CeTEeBOr0, TPAHCIIOPTHOTO cooOuieHuit 06
UHPOKOMMYHHUKAITHOHHOTO U MIPUKIIaJHOTO YPOBHEN OIMOKaxX CETEBBIX
obopyznoBaHus; MOJEJIU B3aUMOACUCTBUS YCTPOMCTB.
MIIK-7.9 Bnageet HaBbIKaMu OTKPBITHIX CUCTEM.
BBIOOPA OCHOBHBIX
CTaTUCTUYECKHX ITOKa3aTeNen Wuerpykunu mo
paboThI ceTeil 1 aHaIHM3a SKCIITyaTalln
MOJTYYEHHBIX CTATUCTUYECKHX aJIMUHHCTPUPYEMOTO
JTAaHHBIX C IENbI0 (PUKCALN MPOrPaMMHOTO
OTKJIOHEHHUH OT MTAaTHON pabOTHI obecrieueHus
TEJIEKOMMYHHUKALIMOHHOTO
obopyznoBaHus;

PesynbraTel 00ydeHUs TO IUCIMIUIMHE OCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BU/IOB KOHTaKTHOM M CaMOCTOSITEIIbHOM pabOThI 00YyYaIOIINXCSl B COOTBETCTBHU C YTBEPKACHHBIM
y4eOHBIM IIJTAHOM.

WHmuKkaTopel  DOCTM)KEHUSI  KOMIIETCHIIMH  CUMTAIOTCS  C(OPMHUPOBAHHBIMH  IIPH
JOCTH>KEHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB O0yUEHHS.

2. CTpyKTypa U cofep:KaHue TUCIHUIIHHBI

2.1 PacnipenesieHne TPy10éMKOCTH AUCHMIIMHBI IO BUaM padoT

OO6mmast Tpy10EMKOCTh JUCIHUILTUHBI cOcTaBiseT 5 3a4.ei. (180 yacoB), ux pacnpeeneHue
Mo BUJAaM pabOT TPEACTaBICHO B TaOiuie (I CTYJACHTOB OYHOW M OYHO-3a09HON (opm
o0yueHwus).

Bun padot dopma o0yyenus
OYHasi
2 3
CEMECTp| CeMECTp
(gacel) | ("ackl)

Bcero
JacoB

KoHTakTHasi padoTa, B TOM 4Hcie:
IAyIMTOpHBIE 3aHATHS (BCero):
3aHSTHS JICKIIMOHHOTO THIIA - -
MPaKTUICCKHUE 3aHATHS 28 10 18
imabopaTOpHBIEC 3aHATH 40 22 18

Nuasi koHTaKTHas1 padora:

KonTtpons camocrosarensHoit padotsl (KCP)
[Tpomesxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocTosiTeIbHAsi pab0Ta, B TOM YHCJIE:
CaMOCTOSITENIbHOE H3YUEHHE Pa3/IeiioB, CAMOIIOIOTOBKA
(mpopaboTKa ¥ MOBTOPEHUE MaTepraa MPaKTHIECKUX
BaHATHH, N3yYeHHE TEIIEKOMMYHHKAIIMOHHBIX CTaHAApTOB, | 75,8 39,8 36
MHOTO MaTepHalia Ha CallTax BEHJIEPOB U3y4aeMOro
000pyTOBaHUs, MOATOTOBKA K JJAOOPATOPHBIM 3aHSATHSIM)

KontpoJb:
ITonroToBKa K 9K3aMeHy 35,7 35,7
O01mas TPyA0eMKOCTh gac. 180 7 108
B TOM YHCJIE
KOHTAKTHAS 68,5 32,2 36,3
aboTa
3ad4. e 5 2 3

KonraktHas pabota mpu NpOBEACHUHU YUEOHBIX 3aHATUHN M0 AUCUUIUIMHE «OnTHYecKHue
U poBble MHOOKOMMYHUKALIMOHHBIE CHCTEMBD» BKIIIOYAaeT B ce0s: NMPAKTUYECKUE 3aHATHUSA,



naboparopHeie pabOTHI, TPYNIOBBIE KOHCYJbTAallMKM (TaK JK€ ¥ BHEAyJAWTOPHBIC, Yepe3
ANEKTPOHHYIO cpeny). [[pomexxyTouHas aTTecTalus: 3a4eT B TECTOBOM (hopMe, a IK3aMEH B BUJIE
BBITIOJIHEHUSI TIPAKTUYECKOTO 3aJaHusl Ha BpeMsl (UTO HEOOXOAMMO I MPOBEPKU TOCTUKEHUS
YMEHUA U HAaBBIKOB BJAJCHHUS JOCTHUIAEMBIX COCTaBIIOMIMX YKa3aHHBIX B MyHKTe 1.4
KOMIIETCHITHIA.

2.2 ConepxaHue IMCHMILINHBI
Pacripenenenue Bu10B yueOHOM pabOThI U UX TPYTOEMKOCTH IO pa3fesiaM JUCIUILTHHBL.

Paznenbl (TeMbl) TUCIMIUIMHEI, H3yYaeMble BO 2-M U 3-M ceMecTpax CBOJAHAs TAa0JuLa (oyHas
Gopma):

KomnuectBo yacos
Ne HaumeHnoBanue pa3zenos (Tem) IS Bueaynuropras
Bcero abora paboTa
J | 113 | JIP CPC
l. ApPXUTEKTYpa CEeTEeBBIX YCTPOICTB 7 3 4
Nzyuenne QpyHKIMOHUPOBAHUS
2. MapIpyTu3aTopoB cepurt MX ¢pupmbl 10 2 2 6
Juniper
MopenupoBaHue paboOThI CETH Ha OCHOBE
3. MapIIpyTH3aTOpOB (pUPMBI juniper cepuu 16 2 4 10
MX B cpene GNS3.
4 MapiupyTrzaims 1 MpOTOKOJIEI 18 ) 6 10
MapIIpyTH3AIHH.
5. Kommyranms, suptyanbHsie cetd VLAN. 12 2 2 8
Oxcrutyaranus 000pyIoBaHH IpoBaiifepa B
6. TOPOJICKOM CeTH MaKeTHOM mepeaadn 15,8 2 8 5,8
JIAHHBIX.
ApxuTekTypa u GyHKIIMOHUPOBAHUE
7. MpOrpaMMHO-aINMapaTHON MIaT(hOPMEI 16,5 4 4,5 8
Huawei
AcriekTsI ucTioNb30BaHus MpoTokoroB OSPF
8. N 14,5 2 4,5 8
u ISIS Ha ceTn makeTHOW nepenaun JaHHBIX
9 Ocobennoctu TEXHOJIOTHH L2ul3 VPN u 16,5 4 45 g
OCHOBBI HacTpoWku ux Ha Huawei
10. [Tporoxon rpannuHoro numo3a (BGP) u 17,5 5 45 ]
pesepBupoBanue MapupyToB VRRP.
HUTOI'O no pasdenam oucyuniumsl 143.8 - 28 40 75,8
3auér 0,2
[TonroToBKa K 9K3aMeHY 35,7
DK3aMeH 0,3
O0mas TPYI0EeMKOCTD 110 TUCIAIIINHE 180

[Mpumeuanue: JI — nexuun, [13 — mpaktuueckue 3ansatust / cemunapsl, JIP — maGopaTtopHbie
sarsaTusi, CPC — camocrositennpHas paboTa CTyieHTa

Paznensl (TeMbl) AUCIUIUIMHBL, U3y4aeMbIe BO 2 ceMeCTpe (ouHas popma):

KonuuectBo yacos
Ne HaumenoBanwue pa3znenosB (Tem) e LELS AL
Bcero paboTa paboTa
J | 113 |JIP CPC
Wzyuenne GpyHKIMOHUpPOBAHUS
1. |mapupyrtuzatopoB cepuu MX dupmsl 10 2 2 6
Juniper
MogenupoBaHue pabOThI CETH Ha OCHOBE
2. |mapmpyTtuzaTopoB (GuUpMEL Juniper cepun 16 2 4 10
MX B cpene GNS3.




KonnuectBo gacos
Ne HaunmeHoBanue pa3zenos (Tem) D Breayauropras
Bcero paboTa paboTa
J | 113 |JIP CPC
3. MapiupyTuzanys ¥ MpOTOKOJIbI 13 ) 6 10
MapHIPyTH3ALHH.
OCHOBBI KOMMYTAIM{, BUPTyalbHbIE CETH
4. VLAN. 12 2 2 8
OkcrutyaTanust 000pyaoBaHus MpoBaiijepa B
5 TOPOJICKOH CETH NaKeTHOH Iepeiaun TaHHBIX 15.8 ) 3 58
" |Ha mpuMepe B3aUMOAEHCTBUS POYTEPOB ’ ’
Juniper ypoBHS arperarmu.
UTOI'O no paszo. ducy. 6o 2-wm cemecmpe 71,8 - 10 | 22 39,8
3a4eT 0,2
Pa3nensl (TeMbl) TUCIUTUIMHEL, U3y4aeMble B 3 ceMecTpe (ounas ¢opma):
KonngectBo yacoB
Ne HaumenoBanwue pa3ienosB (Tem) AyzHTopHas LAz e s
Bcero pabota pabora
J | 3 |JIpP CPC
1.  |ApxXHTEKTypa CeTeBBIX YCTPOUCTB 7 3 4
ApXUTEKTypa 1 (yHKIIMOHUPOBAHUE
2. MPOrpaMMHO-aIIapaTHON MIaT(hOpMBbI 16,5 4 145 8
Huawei
3. AcneKTsl HCIIOIb30BAHNS POTOKONIOB OSPF 14,5 2 |as 8
u ISIS Ha ceTn makeTHOH nepegaun JaHHBIX
4 OcobeHHoctn TEXHONIOTHH L2ul3 VPN u 16.5 4 |45 8
OCHOBBI HacTpoiiku nx Ha Huawei
5 [Tporoxon rpannuHoro numo3a (BGP) u 17,5 5 |45 8
pesepBupoBanue MapmpyToB VRRP.
UTOI'O no pa3zo. ducy. 8 3-m cemecmpe 72 - 18 | 18 36
[ToaroToBKa K 9K3aMeHy 35,7
DK3aMeH 0,3
Hmoczo 6 6-m cemecmpe: 108

2.3 Conepxxanue pa3iesioB (TeM) IMCHUILITHHBI

2.3.1 3auaTud JeKIMOHHOI0 THIIA
CornacHo y4eOHOMY TUTaHY JISKIIMU IO JAHHOW JUCIMILTAHE HE MTPEIyCMOTPCHBI.

2.3.2 IlpakTHYecKHe 3aHATHS.

B3aMMOCBS3M Takux KoMmiaHenTos, kak FPC/DPC/MPC, MIC/ PIC,

dopma
Ne Hanvenosanne Coneprxanue pazzena (TeMbl) TEKYLIEero
h pa3zmena (TeMbl)
KOHTPOJIS
Tunel  uunoB. Kommpomuccel:  cKOpocTb, (DYHKIHOHAJIBHOCTB,
rubkocth, eHa. CPU, ASIC, FPGA, NP, Programmable ASIC.Yurer
UL JaTaleHTPOBEIX  KOMMyTatopoB.  Apxurekrypa  ASIC:
dusuyeckoe ycrpoiictBo, SerDes, PHY, Silicon Photonics, Packaging
| Apxurextypa ceteBbix |1 Advanced Packaging. Jlorudeckoe ycTpoicTBo: Pre-Ingress
" |ycTpoiicTB processing, Parser, Ingress Match-Action, Traffic Manager + MMU,
Egress Match-Action, Deparser, Pipeline, = Programmable Pipeline.
Apxurekrypa namsitu: Crossbar, Shared Buffers, Dedicated + Shared
buffers, Headroom buffers, Admission Control, Combined Input and
Output queuing, Virtual Output Queueing.
Wsvaene Crpoenne mapuipytuzatopa U (yHKIHOHHpOoBaHue Trio-ummcera,
M paboTa uHTEepdeHCHbIX KapT W Moaylei. OnpeneneHue CTPYKTYpbI
(bYHKIMOHHPOBaHHS . <
2. MApIIYTH3ATOPOB CepHH B3aMMOZCHCTBHSL WHTEPPEHCHBIX, NPOrPAMMHBIX U MHKPOCXEMHBIX TIP3
MX upms! Juniper KOMITaHEHTOB, Ha mpuMepe cepun MX. OmnpeneneHrne HOHATHS H




RE/SCB, Control u Data Plane. OcHOBHBIE mapaMeTpsI
o0opynoBaHus, MIPaKTHYECKOe 3aJaHne Ha pacuér
MIPON3BOIUTEIFHOCTH.
ACHEeKTBl yCTAaHOBKH IPOTPAMMHOTO  OOECTIEYCHHUS, AaCIEKTHI
MopenupoBanue paboOThl |IOAKIIOUEHHIO pealibHOro obpasa Mapuipyruszatopa Juniper MX,
CEeTH Ha OCHOBE OTpaHMYEHUs] Ha KCIIOJIb30BaHUE, COKpalleHHas Bepcusi oOpasa
3. |MapuIpyTH3aTOpOB MapIIpyTU3aTopa Olivel2.1R1, UCIIOJIb30BaHUE obpazos| JIP/II3
¢upmsl juniper cepurt MX |BUPTyaabHBIX KOMITBIOTEPOB M OCHOBHBIE KOMAaH/BI YHPABIICHHS
B cpeae GNS3. Linux w Unix. OO0s3aTenbHas IOCIEIOBATSIEHOCTh JICHCTBUM,
NPEIOCTEPEIKCHNE U «Oarmy».
Mapmpytusupyemsle mpoTokousl. IIporoxons! IP-mapurpytusanuu.
Mapupyruzauus u Mexanusm cosmanms mozcereil. CraTmdeckas MapUIpyTH3aLus.
4. |IpOTOKOIBI O030p  OWHAMHYECKOM  MapHIpyTH3allid W  IPOTOKOJIOB JIP
MapuIpyTH3ALINH. mapmpytuzanun: RIP, OSPF, IS-IS na mnpumepe HacTpoiku
obopypoBanust Juniper.
KongurypupoBanne KOMMyTaTopoB ¢ (YHKIHEH MapuIIpyTH3aluH.
KommyTars, Pabota ¢ Ta6m/1ue.ﬁ MAC;anpeCOB. ITepBoHauanbpHasl HACTpoOIKa
KOMMyTaTopoB Juniper Switch: coBpemeHHass cepusi Ha NpuMepe
5. |BUpTyaJIbHBIE CETH JIP
VLAN. EX9200. IllupoxoBemaTenpHbleé JOMEHBI B  CETAX VLAN“.
Kondurypuposanne VLAN. Mzomsinus mopToB. MaructpasibHbIi
nporokos VLAN mexay KoMMyTaTopamu ¥ poyTepoM Juniper.
ApXWUTEKTypa TOpPOJCKOH CeTH Nepeladyd MJaHHBIX Ha IpUMeEpe
DKcIutyaTanus JIEHCTBYIOIIEH  MOJeNu  perdoHaibHod cetu  «Poctenekomy.
o0opynoBaHus OCHOBHBIE ITPOTOKOJIBI HCIOJNB3yeMble Ha CETH C JeTanu3aiuei
6. |mpoBaiizepa B TOPOACKOH |TUMOBBIX HACTPOEK KOMMYTATOPOB arperandd M MapIipyTH3aTOPOB JIP
CeTH MAKeTHOH mepeadn |00BeANHSIONNX X B €AWHYI0 TOPOICKYIO CETh IMaKeTHOU mepenayun
JTAaHHBIX. nmaHebIX. [lpumep peamm3ammu bridge domain Ha arpuranoOHHBIX
poyrepax ¢upmbl Juniper.
Apxutexrypa u Data Plane, Control Plane, Management, CPU, RSP, wmarpuia
KOMMYTalli{, MUTaHHE W BEHTWIANWS, IUIATHl PACHIMPEHHUS |
7. (bymionpoasme . |caTemmuThl. ACHEKTBHl YCTaHOBKM TIporpamMmHOro obecredenus,| JIP/I13
MIPOrpaMMHO-aIIapaTHOM :
nnardopwbi Huawei acreKThl  NOAKIIOUeHHI0  oOpaza  mapmpyrtusatopa  Huawei
OrpaHW4YCHHA Ha UCITIOJIb30BAHUEC
AcrniekTbl Uciob30BaHus (CpaBHEHUE, aHAIN3 IOCTOMHCTBA U HEJIOCTATKOB, B3aUMO/IEHCTBHE C
g |TPOTOKOIIOB OSPF u ISIS |apyrumu nmpoTokonamu, HCIOIb30BaHue isi OalaHCUPOBKH Tpaduka. JIp
’ Ha CETH MaKEeTHON JlorupoBaHvue 1 MOHUTOPHUHT.
nepeiaun JTaHHBIX
OcobeHHoctn Crpykrypa L2 u L3 VPN, kondurypuposanue
g |rexmomornu L2u L3 VPN P
1 OCHOBEI HACTPOWKH UX
Ha Huawei
IIporokon rpannynoro ([loakmtoueHue k ceTH Internet, HCOIB3yIOIKME TPOTOKOI IPAHUYHOTO
10 nutro3a (BGP) u nutio3a BGP. Ynpasnenne mapmpyramu B BGP. Arperanus 8 BGP-4. P
’ pe3epBUpOBaHHE Momnutopusr. PezepsupoBanue mapupytoB VRRP
mapuipyToB VRRP.

3amura naboparopHoit padoTsl (JIP), BBIMONHEHHWE MPAKTUYCCKUX 3aJaHW HA CaMUX

3aHIATHUSX TOJ pyKOBOACTBOM mpenonaasarens (I113).

2.3.3 JlaGopaTopHble 3aHATHS.

HanmMeHoBanue dopMa TeKy1Iero
No HaumenoBanue 1a00paTopHBIX padboT P Y
paszena KOHTPOJIS
1 2 3
Nsyuenue . . TEXHUYECKUNA OTUET
(byHKLHORUPOBaHMS Co3anue BUPTYyaJIbHOI 1TabopaTopuy B SMYJISILIMOHHON cpelie 10 1260DATODHAIM
y P GNS3 u3yuenus padots Juniper MX80 o Jun OS. Uzyuenue patop
1. |MapupyTH3aTopoB paboram
ocHOBHI (yHKIHOHHpoBaHUs Jun OS, 06a30BbIE KOMaHIBI
cepun MX  upmsl o o
. yIpaBJIeHNs], HACTPOWKa MHTEP(EHCOB.
Juniper
MopenupoBanue BasoBoe MomenmpoBaHme pabOTHI CETH HA  OCHOBE|TEXHHYCCKHHA OTYET
’ paboTHI ceTH HAa OCHOBE | MapIIpyTH3aTOpoB Qupmbl Juniper cepun MX: HacTpoiika|mo J1abopaToOpHBIM
" [MapLIpyTH3aTOPOB yAaX€HHOTO JOCTyIla, TIpaB IOJIB30BATENeH, MPOCMOTp|paboTam
(GbuUpMbBI juniper cepuu|COCTOSIHUI annapaTHOW U IPOrpaMMHON 4acTH poyTepa.




MX B cpene GNS3. [IpumeHerne MexaHU3MOB OOpaOOTKM Tpaduka, OCHOBBI|TEXHUYECKUH OTUET
3. paboTBl W BOCCTAaHOBIEHUS KOH(QUTYpalMii Ha OCHOBE|NO JJa0OPATOPHBIM
MapupyTu3aTopoB ¢upmel Juniper cepun MX. paboTam
. |TeXHUYECKHU OTUET
CraTnueckas MapIIpyTH3alys, OCHOBBI MOHUTOpUHTA (Juniper
4. 10 J1aOOpaTOPHBIM
MX).
- paboTtam
. |rexamueckuii oT4éT
Juaamudeckas mapmpytm3anus RIP, mpumenenue policy,
5. . . o 1ab0paTOPHBIM
Mapumpytuzanus u|trace options, ocHOBBI JiorupoBanus (Juniper MX). AGoTaM
——|POTOKOJIBI P > =
TEXHUYECKHAN OTIET
MapIIpyTH3ALINH. Uzydenne mporokora wmapmpyrm3anud OSPF u  momck
6. . . o 1abopaTOPHBIM
HeucnpasHocTel (Juniper MX).
] paboram
TEXHUYECKUN OTUET
7. U3zyuenue nporokona mapmpyrtuzanuu [S-IS (Juniper MX).  |mo naGopatopHbiM
paboTtam
DKcryaTtanus
00opy10BaHUs
npoBaiinepa B . ..
ro OHCKOﬁ ceTH TEXHUYCCKHUU OTUET
8. ["oP . Hacrpoiika 6a30Boii nognepxku Ha MX-series VPN Layer 2. |mo nmabopaTtopHbIM
MaKkeTHOW  mepepaun
paboram
naHHBIX. Kommyrarms,
BHUPTYaJIbHBIC ceTH
VLAN.
Co3znanne BUPTYaIbHOH JTaOOpPaTOpUH B IMYILIIIUOHHON cpee N .
Hlat 104 parop yIet PR e X Hreckit oTET
Huawei eNSP wuzydenus paborsr Huawei oOopymoBaHus.
9. 110 JTaOOpaTOPHBIM
W3yyenne OoCHOBBI (DYHKIMOHHPOBaHHUS, 0a30BbIe KOMAaHIbI aGoTam
| |Apxutextypa u |yTIpaBIIeHHsI, HACTPOiKa MHTEp(EHCcOoB. p
¢ynkumonupoanue  |bazoBoe  MonenupoBaHue  paGOTBI  CETH Ha  OCHOBE N N
MIPOTrPaMMHO MmapupyTuzatopoB ¢upmel Huawei: HacTpoiika ynanéHHOTro TEXHITHCCKII OTHCT
10 . y o y .. |0 J1abopaTOpHBIM
annapaTHoM JlocTyna,  TIpaB  NONB30BATENEH, MPOCMOTP  COCTOSHME| < =
| |mmardopmsl Huawei  |anmapaTHOH U IpOrpaMMHOM 4acTH pOyTepa. P
TEXHUYECKHUU OTUYET
Cratuueckas Mapipytusanus, ynpasieaue o SSH, Telnet u
11 10 J1aOOpaTOPHBIM
NIPUMEHEHHE aCCes JINCTOB.
paboram
ACHCKTHL W3yyenne paboTsl mpotokorna Mmapmpytusaund OSPF  Ha|TexHWYecKHi OT4ET
12 TEJIEKOMMYHHKallMOHHOM o0OopyznoBanun Huawei. OcHOBBI|TIO J1aOOpaTOpHBIM
HCIIOJIb30BAHUS
JIOTHPOBAHUS 1 MOHUTOPHUHTA. paboTtam
—mpotokoioB  OSPF u > m
. |M3yyenne paboTel mpoTokona MapuipyTusanuu ISIS Ha|TexHWYECKHH OTIET
ISIS nHa cetn makerHOMI .
13 TEJIeKOMMYHHUKAIIMOHHOM oOopynoBanun Huawei. OcHOBBI|TIO Ta00OpaTOpHBIM
repesadn TaHHBIX
JIOTHPOBAHUS 1 MOHUTOPHUHTA. paboTtam
OcobenHOCTH
texHonorun L2 wu L3|Crpykrypa L2 u L3 VPN, usydenue paboTsl IpOTOKOJIOB, TEXHUYECKHHA OTUET
14|VPN u OCHOBBI | KOHQUT'YPUPOBAHHE HA TEICKOMMYHUKAI[HOHHOM 110 JTaOOpaTOPHBIM
HACTpOWKM WX  Ha|lobopynoanuu Huawei. paboTtam
Huawei
[Iporokon rpannuHoro|M3yuenne paboThl nporokosa Mapuipytuzanuun BGP Ha TeXHHYCCKUH OTUET
| 5wmo3a (BGP) U |TeIEKOMMYHHKAIIMOHHOM 000pymoBannu Huawei. Hactpoiika 116 1a60PATODHLIM
pe3epBUpOBaHHE ¢wibTpauuu  00BSBIEHHE ~ MapuIpyToB  OT  coceja. a60TaMp P
MapupyToB VRRP. JlorupoBaHue ¥ MOHUTOPHHT. P

[Ipy wu3ydyeHWHM JUCHUIUIMHBI MOTYT TPUMEHSTCS HEKOTOpbIE aCHEeKThl MOJIENH
«TepeBEPHYTOr0 OOyUEHUs» B PEKUME JUCKYCCHOHHO-OPUEHTHPOBAHHOTO MEPEBEPHYTOrO
KjJacca WM BHPTYaJbHOTO TEPEBEPHYTOTO Kiacca: JUCTAHIMOHHBIE 00pa3oBaTENbHbBIC
TEXHOJIOTUM (3JIEKTpOHHOE OoOyueHHe) B (opMe CMEIIaHHOTO OOY4YeHMs, OCHOBAaHHOTO Ha
COYETaHUM OYHOro OOyudeHUss U OOy4YeHHUS KOMIBIOTEPHBIMU CPEACTBAMHU, BKIIOYAIOIIUMU
HEKOTOpBIE aCHEeKThl B (hopMaTe AUCTAHLUMOHHOro oOyuyeHus B coorBercTBUM ¢ PI'OC BO. B
YCIIOBHSIX Pa3BUTHSI AJEKTPOHHOUW MH(POPMAIMOHHO-00pa30BaTEIbHON Cpebl By3a B KauecTBE
ynpaBieHus: o0ydyeHueM BboiOpaHa uatdopma Moodle, oqHako, COBMECTHO € HEW JUIsl CO3JIaHUS
U MyOJUKAIlMA KOHTEHTa U YYEOHBIX OOBEKTOB HCIIONB3YIOTCS: CIy»k0a BHIEO TPaHCISALUU U
UHCTPYMEHT JUIsl KOMMYHMKAallMM U oOpaTHOM cBsi3u. OnHako, Ui yAaJEHHOTO BBIOJHEHUS



nabopaTopHbIX paboT Tpedyercss coBpemeHHas OBM ¢ mapamerpamMu OCTATOYHBIMH IS
OJTHOBpEMEHHOM »Mysiiuu paboTel B GNS3 uetbipéx poytepoB Juniper cepur MX ¢ BOCEMBIO
10G unTepdeiico QEMU+riot 3MynsTopoM it BTOPOTO cemecTpa. M J0CTaTOYHBIME IS
OJTHOBpeMeHHOM »Myssiuuu pabotsl B Huawei eNSP cemu poyrtepoB Huawei ans Tperbero
cemectpa. [IpumepHble MEHUMAaNBbHBIE TpeOoBaHuUs 11t KoMpopTHOTO n3ydeHus kK CPU — He xyxe
Ryzen 5 2600 unu Intel Core 15-8400, O3Y — ne menee 16 I'0.

2.3.4 IlpuMepHas TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
CornacHo y4eOHOMY TUIaHY KypCOBBIE PaOOTHI (MPOEKTHI) MO JAHHOW JUCIUIUIMHE HE
IpPEeIyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHus1 AJIsl CAMOCTOATEIbHONH padoThl
00y4YAKIIMXCS M0 TUCHHUILIMHE (MOIYJII0)
HepequL y‘-Ie6HO-MeTO,HI/I‘-ICCKOFO O6€CH€1{CHI/I$[ JUCLHHUIIIIUHBI I10

Ne Bug CPC o
BBITIOJIHEHHIO CaMOCTOSITEIBHOM paboTh
1 |IIpopabotka yueOHOTO 1. Meromudeckne yKazaHUS [0 OpraHH3alUU CaMOCTOSTEIbHON paboThI
(TeopeTnyeckoro CTYIEHTOB, YTBEPXKICHHbIE Ka)eIpol ONTOAIEKTPOHUKH, IPOTOKOT No 6
Marepuaia), oAroToBKa K ot «01» mapta 2017r.

TeKyIeil 1 mpoMexxyTouyHor (2. JlokyMeHTanusi Ha TeIeKOMMYHHKAIIMOHHBIE NMPOAYKTHI (000pyIOBaHNUE)

aTrectanuu (3au€Ty, Tectam u|  upmsl Juniper https://www.juniper.net/documentation/

BOIIPOCaM) 3. JlokyMmeHTaIUs Ha TEJICKOMMYHHUKAIMOHHBIC MPOAYKTHI (000pYI0BaHUE)
¢bupmer Huawei https://support.huawei.com (st JocTynma K HEKOTOPBHIM
OIHCAHUSM — HEOOXOIUMO 3apPETUCTPHPOBATHLCS HA CaiiTe)

4. https://juniper-exam.ru/wiki/3ariaBuas cTpaHuLa

3 |[loaroroBka K BEINOJHEHUIO |1. MeToamyeckue yKka3aHus MO0 OPTaHU3aI[UH CAMOCTOSTEIEHOW PadOTHI

1abopaTOPHBIX padoT. CTYICHTOB, YTBEP)KICHHBIE Ka)eAPOi ONTOIIEKTPOHUKH, TPOTOKOI Ne 6
Odopmiterne Texauaeckoro |ot «01» mapra 2017r.

oTtuéTa 1o 1adbopaTopHBIM 2. Meroauyeckue peKOMEHIALNH, BUICO OOBSICHEHHS, OTUCAHUS U 3aJaHHs
paboTam. K MPOBEICHUIO Ta0OPATOPHBIX PabOT pa3MelIeHbl B JJIICKTPOHHOK

nHpopMannoHHO-00pa3oBaTensHOU cpeae Kyol'y
https://openedu.kubsu.ru/course/view.php?id=12269

Y4eOHO-MeTOAMYECKHE MaTepHalibl A CaMOCTOSITENbHON paboThl OOydYarommxcs W3
YuCiIa MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocTasnsiorcs
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALIUU:

JIist vl ¢ HapyIICHUSMH 3PSHHUS:

— B MieyaTHOU popme yBeIHueHHBIM HIpUdTOM,

— B (popMe IIEKTPOHHOT'O IOKYMEHTA,

Jl7is U1 ¢ HapyUIIeHUSIMH CITyXa!

— B I1e4aTHOM (opme,

— B hopMe 3IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMEA OTIOPHO-JIBUTATEILHOTO armapara;

— B IIeYaTHOM opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. OOpa3zoBaTesbHbIe TEXHOJIOTMHU, NMPHUMeHsieMble NPH OCBOEHHH IHCHUIIUHBI
(Moxys)

[Ipu u3ydeHNH AUCHUILTUHBI MPOBOJISATCS CIEAYIONINE BHU/IbI YUeOHBIX 3aHITHIA U paboT:
MPAKTUYECKHUE 3aHATHS, JOMAIIHHUE 3a/IaHus, 3alluTa J1aOopaTOPHBIX PabOT, KOHCYIbTALUU C
mpernoaaBaTesieM, CaMOCTOsITeNbHAsE paboTa CTYJACHTOB (M3yYeHHE TEOPETUYECKOT0 MaTepuaa,
MOJrOTOBKA K MPAKTUUECKUMHU 3aHATHSIM, IOJTOTOBKA K JIAOOPATOPHBIM 3aHATHSM, BHIIIOJIHEHNE



JIOMAITHUX 33JJaHHii, TOATOTOBKA 3a4€Ty U IK3aMEHY).

Jlns mpoBeAeHHs YacTU NPAKTUYECKUX 3aHATUN HCIONB3YIOTCS MYJIbTUMEIUIHbBIE
CpeICTBa BOCIIPOM3BEICHUS aKTUBHOTO COJIEPIKUMOTO, TIO3BOJISIFOIIETO CTYACHTY BOCIPUHUMATD
OCOOCHHOCTH M3y4aeMOil MNUCUUIUIMHBI, Wrpalollfe pelIaoNlyl0 pojb B MOHMMAaHUU U
BOCTIPHSITUN C BO3MOKHOCTBIO TYT K€ MMOBTOPEHUEM HAKAIUTUBATH OIIBIT JUJIsI CAMOCTOSITEIIEHOTO
pa3BUTHS, a TaK ke B (OPMUPOBAHUU NPO(HECCUOHATBHBIX KOMIEeTeHIUH. CTyIeHTY B peKUMe
CaMOCTOSITENIbHOW pabOThl PEKOMEHYETCSl N3YYEHHUE KOPOTKOMETPAXKHBIX BUACOPPArMEHTHI IO
M3y4aeMbIM BOIIPOCaM, OMUCAHMS MO0 paboTe 000pyAOBaHHUS M €ro MPOTPAaMMHOI0 OOecTieueHus
Ha caiTax MPOM3BOIUTENEH 000PYAOBAaHHS HCIIOIB3yEMOTO Ha 3aHATHSX, a TAK)KE MPAKTUKOBATh
U3y4YeHHble Ha Ja0opaTopHbIX paboTax mnpuéMbl KoH(UTypupoBaHUS OOOpYIAOBaHUA U
aJIMAHUCTPUPOBAHUS CETEH U TOJIENBIBATh JOMAIIIHUE 33/IaHUS 110 JIabopaTopHBIM padoTtam. [Tpu
MPOBEJCHUHN TPAKTUYECKUX 3aHATUA MOTYT TPUMEHSTHCS JIOTOJHUTEIbHBIE CIPABOYHBIC
MaTepHuaibl. Ha HEKOTOPBIX MPAaKTUYECKUX U JTA00OPATOPHBIX 3aHATHAX CHCTEMATUYECKH yueOHast
rpymnmna JeiuTcs Ha MOArpynmsl o 2-3 yenoBeka. Kaxmoit moArpyIine BbIIAIOTCS CBOU MCXOIHBIX
JTAHHBIE K paccMaTpUBAaEcMbIM Ha 3aHATHH 3a7adaM W HA3HAYAETCS PYKOBOIHMTENb TPYIIIBI IS
MPUHATHS PELICHUS MMOMCKA HeucIpaBHocTel u e€ ycrpaneHus. [Ipy BOSHUKHOBEHUU TPYIHOCTEH
npernoaBaTeNlb MOMOTAeT TpyNIaM B JOCTHIKCHHW TMOJOXHUTEIBHOTO pe3ynbrata. B xome
MPOBEPKU MPOMEKYTOUHBIX PE3yIbTaTOB, MOUCKA M HCIPABICHUS OMIMOOK, OCYLIECTBIISETCS
MHTEPAKTHBHOE B3aMMOCHCTBUE BCEX YIACTHUKOB 3aHSATHSL.

[Ipu mnpoBeneHun 1a00OPaTOPHBIX pPabOT KaxAbIH CTYIOCHT BBINIOJHACT 3aJlaHUE
uHIMBUAyanbHO. [IpernomaBareb KOHTPOIUPYET X0 BBITOJHEHHUS pabOThl KaXO0TO CTYyNIEHTA,
npoBepsieT  MPaBWIBHOCTH  HACTPOMKKM  oOOpyAoBaHUS W COOpPaHHOTO  MakeTa
TEJIEKOMMYHUKAIIMOHHON ceTu. [IpermonaBaTens yTO4HsISI XO# paOOTHI, €CIU CTYIEHT YTO-TO
BBITIOJHSET HE MPABUIIBHO, YKA3bIBAET HA OLIUOKY, OOBSACHSET M IIOMOTAET MPEOI0JIETh CIOXKHbIC
MOMEHTBI; TPOBEPSET JOCTOBEPHOCTh TMOJYYCHHBIX pe3yibTaToB. Ilocie BBIOTHEHUS
nabopaTtopHoil pabOTHl CTYAEHT 3alluiiaeT e€ OTBeuass Ha TEOPETUYECKUE KOHTPOJBHBIE U
JIOTIOJTHUTENbHBIE BONPOCHI. JIabopaTopHbie pabOoThI BBIOIHAIOTCS HAa TIEPEI0BOM IPOTPAMMHOM
obecrieueHnH SMYJISAIUK padboThl riaodanbHbIX ceTel cBsizm GNS.3 u eNSP mo3Bosstoniem
COCTaBUTh U HACTPOUTH MAaruCTPajbHbIC, IPOMBIIIICHHBIE U CETU POBAIEPOB CIYKO.

[To m3yyaemoi TUCIUIUIMHE CTYAEHTaM IMPEAOCTaBISIETCS BO3MOKHOCTD MOJIB30BATHCS
y4eOHO-METOMYECKUMHU MaTepHalaMi M PEKOMEHIAIMSIMHU pa3MEIIEHHBIMH B 3JIEKTPOHHOM
nH(pOopManMoHHO-00pa3oBaTenbHO cpene MoaynsHoro {unamuueckoro OOyuenust KyoI'Y, a
TakK ’kK€ B PEMO3UTOPUAX MTPOU3BOAUTENICH HCIIOIB3YEMOT0 B 00yYEHUN 000PYAOBaHUS.

Koncynpranuu npoBoastcs pa3 B 1B€ HEJEH AJIsl pa3bsCHEHUS IPOOJIEMHBIX MOMEHTOB
IPU CAaMOCTOSITEIbHOM U3yUY€HHH BOIPOCOB U3y4aeMOil TUCIIUILIIHHBI.

Takum 00pa3oM, OCHOBHBIMH 00pa30BaTeIbHBIMH TE€XHOJIOTHSIMH, HCNO/Ib3yeMbIMH B
y4eOHOM npoiecce ABJASIOTCA: 00CYKICHNUE CIOXKHBIX U JUCKYCCHOHHBIX BOIIPOCOB U MPOOIIEM C
pa3bopoM STHUX BOIMPOCOB HAa MPAKTHUECKUX 3aHATHUAX; JIAOOpPATOpHBIC 3aHATHA — paboTa
CTYZICHTOB B MaJIbIX TPYIIAax B PEKUMAX B3aUMOACHCTBUSI «IIPETIOABATENb — CTYACHT», «CTYACHT
— TMpenojaBatrellby, «CTYIeHT — CTyAeHT». Ilpu mpoBeneHHM NpaKTUYECKUX M JIAOOPATOPHBIX
yueOHBIX 3aHATHH TPEAYCMOTPEHO pa3BHTHE Yy OOYYAIOIIMXCS HAaBBIKOB KOMAaHAHOW paloThl,
MEXITMYHOCTHOW KOMMYHUKAIMH, TPUHATHS PEIICHUH U TUISPCKUX KauecTB.

Jns aun ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS NPEAYCMOTpPEHA OpraHU3alIlHs
KOHCYJIbTAIlUH C HCIIOJIB30BAHMEM JJICKTPOHHOW IMOYTHI WJIM CUCTEMBI TO00HONW Microsoft
Teams.

[Ipy wu3yyeHUW AUCUMIUIMHBI MOTYT NPHUMEHATCS HEKOTOpbIE AacCMeKThl MOJAETU
«TepeBEPHYTOr0 OOyYEHUs» B PEKUME JUCKYCCHOHHO-OPUEHTHPOBAHHOTO MEPEBEPHYTOrO
Kjlacca WM BHUPTYaJbHOTO MEpeBEPHYTOro Kjacca: JUCTAHLMOHHBIE OO0pa3oBaTeIbHbIC
TEXHOJIOTUH (AJIEKTpOHHOE oOyueHHe) B (opMe CMEIaHHOTO OOYy4YeHMs, OCHOBAHHOTO Ha
COYETAaHUM OYHOrO0 OOydeHUs U OOy4YeHHUS KOMIBIOTEPHBIMU CPEACTBAMHU, BKIIOYAIOIIUMU
HEKOTOpBIE aCIEKTHl B (hopMaTe AUCTAHIMOHHOrO oOy4yeHus B cooTBercTBUU ¢ ®I'OC BO. B
YCIIOBUSIX PA3BUTHUS AJIEKTPOHHON HH(OPMAIOHHO-00pa30BaTENIbHON Cpeibl By3a B KauecTBe



yrpaBiieHus: 00ydeHreM BeIOpana atdgopma Moodle, ogHako, COBMECTHO C HEH IS CO3/IaHus
U yOJIMKAIMA KOHTEHTa M y4eOHBIX OOBEKTOB HCIOJIB3YIOTCS: CITy:KOa BHICO TPAHCIAIUH H
UHCTPYMEHT ISl KOMMYHUKALUU U 0OpaTHOM CBSI3U.

4. OueHoYHbIE CPEACTBA A/ TEKYLIEro KOHTPOJSA YCIEBAeMOCTH M NMPOMEKYTOYHOH

aTTeCTallumn

OneHouHble CpeicTBa IpeJHa3HAueHbl Ui KOHTPOJS M OLEHKHM 00pa3oBaTeIbHBIX
JOCTHKEHUM 00ydarolmmxcs, OCBOMBILMX MporpamMmy Yy4deOHOH aucuuIUIMHBL «OnTHyeckue
U(PPOBBIE TETEKOMMYHHUKALIMOHHBIE CUCTEMBD».

OneHouHble CpeACTBAa BKJIKOYAET KOHTPOJIbHBIE MaTepHabl s TPOBEIACHUS TeKyIlero
KOHTPOJIs B (OopMe BBHITIOTHEHHUS JTA00PATOPHBIX pabOT MPOMEKYTOUHOI aTTecTaluu B popme
TECTOBBIX BOIIPOCOB Ha 3a4€T BO BTOPOM CEMECTPE; BOIIPOCOB M MPAKTUUECKOM 3a/1a4H K IK3aMEHY
B TPETHEM CEMECTPE.

CTpyKTypa OLI¢HOYHBIX CPEACTB JJIsl TeKylleil U MPOMEKYTOYHOM aTTecTAlNU

Kon 1 HanmeHnoBanne HanmMeHoBaHHE OIIEHOYHOTO CPENICTBA
Ne PesynbraTel 00yueHus
WHIUKATOpa . [TpomexyTounast
n/n (B cooTBeTCTBUH C 1. 1.4) Texyiuii KOHTPOIb
(B coOTBETCTBHH C 1I. 1.4) aTTecTauus
[NK-4 Crocoben JlabopaTopHbIie paboThl | 3a4eTHOE
BBITIOTHATH paOOTHI TIO TECTHPOBAHUE.
o0ecreueHnIo [paxTryeckoe
3HAaTh CeTEBBIE TEXHOJIOTHH.
(YHKIMOHUPOBAHUS 3aJaHue Ha SK3aMEHE.
TEJIEKOMMYHHUKAIIHOHHOT O Bonpoc Ha sx3ameHe
o0opyaoBaHHUS Nel-14
KOPIOPaTUBHBIX CeTel 3HaTh OCHOBBI JlaGopaTtopHbie paboTsl | 3aueTHOE
KOH(HUTYPUPOBAHHUS C TECTHPOBAHUE.
TIOMOLIBIO0 IPOIPaMMHOTO [pakTHueckoe
obecrieueHusl. 3aJiaHUe Ha YK3aMEHe
1 YMETh BBINOJIHATH paOOTHI JlabopaTopHbie paboThl | 3a4eTHOE
10 KOH(UTYpPHUPOBAHHIO TECTUPOBAHUE.
TEJIEKOMMYHHKAIMOHHOTO [MpakTHueckoe
o0opyzmoBaHus 3aJaHUe Ha YK3aMEHe
YMeTb nop30BaThes JlabopatopHsle pabotsl | [IpakTiHueckoe
TEXHUYECKON 3aJaHe Ha SK3aMEHE
JIOKyMEHTaluuen
BitaneTs HaBBIKAMH JlabopaTopHbIie paboTHl | 3adeTHOE
KOH(UTYpUPOBAHUS TEeCTHPOBAHUE.
TEIEKOMMYHHUKAIIHOHHOTO [IpaxTryeckoe
obopynoBaHus 3aJaHue Ha SK3aMeHe
ITK-5 Crioco6en 3HaTh KOHCTPYKTHUBHBIE JlabopaTopHbie paboTel | 3adeTHOE
OpraHNU30BaTh 0COOEHHOCTH, TECTHPOBAHUE.
IIPOBEJICHUE U3MEPEHUN U | NPUHLUIIMAIBHBIE U Bormpoc Ha 3x3aMeHe
IIPOBEPKY Ka4yecTBa (YHKIHOHAJIBHBIE CXEMBI Nel,6,7
paboThl 000pyIOBAHHMS, TEJIEKOMMYHHUKAI[HOHHOTO
MIPOBEJICHUE PEMOHTHO- 000pynOoBaHuUS MAKETHOU
MIPOQUIAKTUUECKHUX U repeiaun JaHHBIX.
PEMOHTHO- 3HaTbh METO/IBI ¥ CIIOCOOBI JlabopaTtopHsle paboTsl | 3aueTHOE
5 | BOCCTAHOBHTENLHBIX TIOWCKA U YCTPaHEHHMs TECTUPOBAHUE.
paboT Ha HEUCIIPaBHOCTEN Ha IIpakTHyeckoe
UH()OKOMMYHHMKALIUOHHOM | M3y4aeMOM 000pYIOBaHHN 3aJjaHue Ha HK3aMEHE
000pyIOBaHUH U CETAX Bomnpoc Ha 5k3aMeHe
CBSI3U Ne4,8.9,10
3HaTh OCHOBHBIE JlabopaTopHbie paboTel | 3adeTHOE
TEXHUYECKHE JaHHBIC TECTHPOBAHUE.
MapIIpyTH3aTOPOB U Bonpoc Ha sx3ameHe
KOMMYTaTOPOB CETH Nel,6,7
[IaKETHOU Mepeaadn JaHHbIX




paccMaTprUBaeMBIX B
JUCIHIUIMHE BEHJIEPOB.

YMeTh NpUHUMATD PELICHUS
B CTaHJIAPTHBIX U
HECTaHJIAPTHBIX CUTYAIHIX
Y HECTH 32 HUX
OTBETCTBEHHOCTD.

JlabopaTopHbIe PabOThI

3adeTHOE
TECTUPOBAHUE.
IIpakruueckoe
3a/laHue Ha DK3aMEHE

Bnaners HaBbIKaMu
BBINIOJIHEHUSI PadOT 110
TIOUCKY ¥ yCTPAaHEHHIO
MOBPEXIeHUH (OIIMOOK B
(YHKIMOHUPOBAHUH
TEJIEKOMMYHHKAIHOHHOTO
000pyIOBaHMS TAKETHOU
Tepeayu TaHHBIX)

JlabopaTopHbIie pabOThI

3aueTHOE
TECTUPOBAHUE.
[IpaxkTuueckoe
3aJjaHHe Ha SK3aMEHE

TIK-7 Criocoben
aJIMAHUCTPUPOBATH
MPOIIECC MOUCKA U
IIMArHOCTHUKHN OIIHOOK
CETEBBIX YCTPOUCTB U
MIPOTPaMMHOTO
obecrieueHus

3HaTh 00IIKE MPUHITUTIBI
(bYHKIMOHUPOBAHUS
anmapaTHbIX, MPOrPAMMHBIX
U MPOrPaMMHO-aIapaTHBIX
CpEeICTB
aJIMUHUCTPUPYEMOH CETH

JlabopaTopHbIe pabOThI

3aueTHOE
TECTUPOBAHUE.
IIpakTuueckoe
3aJaHHie Ha SK3aMEeHe
Bomnpoc Ha 3x3ameHe
Nel-14

3HATh apXUTEKTYPY
amnmnapaTHbIX, IPOrPaMMHBIX
U IPOrPaMMHO-aMNMNapaTHBIX
CpencTB
aIMUHUCTPUPYEMOH CETU

JlabopaTopHble pabOTHI

3aueTHOE
TECTUPOBAHUE.
Bormpoc Ha sx3amene
Nel-14

3HaTh IPOTOKOJIBI
KaHAIBHOTO, CETEBOTO,
TPAHCIIOPTHOTO H
[IPUKJIAJHOTO YPOBHEH
MOJIEIN B3aUMOJIEHCTBUSI

JlabopaTopHbIe pabOTHI

3adeTHOE
TECTHPOBAHUE.
IIpakTuueckoe
3aJaHue Ha SK3aMeHe
Bomnpoc Ha 3x3amene

OTKPBITBIX CUCTEM. Ne2-5,8-14
YMeTh aHaM3UpOBaTh JlabopatopHsle paboThl | 3aueTHOE
coo0rieHus 00 omubKax B TECTUPOBAHHUE.
CEeTEeBBIX YCTPOHCTBAX [MpakTnyeckoe

3aJaHuC Ha 3K3aMCHEC
BOHpOC Ha 5K3aMCHC

Ne4,8,9,10,12
YmeTs nokanu3oBaTh 0TKa3 | JlaboparopHsle paboThl | 3adeTHOE
WHHULUUPOBATH TECTUPOBAHUE.
KOPPEKTUPYIOIINE NEHCTBUS [IpakTuueckoe

3aJaHue Ha SK3aMeHe
Bomnpoc Ha 3x3amene
Ne4,8,9,10

Bnaners HaBbIKaMu
ompeaescHus cOOeB U
OTKAa30B CETEBBIX YCTPOUCTB

JlabopaTopHbIe PabOThI

3aueTHOE
TECTUPOBAHUE.
IIpakTuueckoe
3a/laHue Ha DK3aMEHE
Bonpoc Ha sk3ameHe
Ne4,8,9,10

Bnanets HaBbIKAMU
JIOKaJIU3aly OTKa30B B
CETEBBIX YCTPOMCTBAX

JlabopaTopHble pabOTHI

3aueTHoe
TECTUPOBAHUE.
[IpakTuueckoe
3aJaHre Ha SK3aMEHE
Bomnpoc Ha 3x3amene
Ne4,8,9,10

BnaneTts HaBeIKAMH
peructpaiyu, GUIbTpauu
U MapuIpyTHU3aLUU
coo01ennii 06 omunbKax
CEeTEBBIX YCTPOICTB

JlabopaTopHbIie pabOThI

3aueTHOE
TECTUPOBAHUE.
IIpakruueckoe
3aJaHHe Ha SK3aMEeHe
Bomnpoc Ha 3k3ameHe
Ne4,8,9,10




WucTpyKImu 1o Jlaboparoprblie paboThl | 3adueTHOE
9KCILTyaTallK TECTUPOBAHHE.
aJIMUHHCTPUPYEMOTO [TpakTHueckoe
MIPOrPaMMHOTO 3aJlaHue Ha HK3aMEHE
obecrieueHust Bompoc Ha sk3amene
Ne3,9,10,14

TunoBbie KOHTPOJIbHBIE 32JaHUSI MU HHbIE MaTepPHAJIbl, He00X0AMMBbIE VIl OLCHKH

3HAHUI, YMEHH i, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIUX ITANbI
(¢opMupoBaHusI KOMIIETEHIIHIT B polecce 0CBOeHHUsI 00pa30BaTeIbHON MPOrpaMMbl
Ilpumepnulii nepeuens 6onpocos u 3a0aHuil

IIpumMep yacTuH BONPOCOB OJJHOT0 U3 BAPHAHTOB 33/1aHNS TeCTA, BHIHOCUMbIX HA 3a4€T 10
aucuMmInHe «Onrnyeckue nHGpoBbie HHPOKOMMYHHKAIIMOHHbIE CHCTEMbD» I
NPOMEKYTOYHOI aTTecTALMHU BO 2-M ceMecTpe

TectoBble 3aganus cocTouT u3 35-40 (B 3aBUCUMOCTH OT CJIOKHOCTH) TEOPETUUECKUX BOIPOCOB
MPAKTHYECKOH HAMPABICHHOCTH 1O TEMATHYECKUM pasjesiaM pabodeil mporpamMmbl yueOHOMH
TUCIUILTUHBL 2-T0 ceMecTpa (mpoBoauTes B cucteme moodle). Bo Bcex Bompocax Kaxaoro Tecta
MpeArnojgaraeTcsi BBIOOp OJHOTO H3 3-0-X BO3MOXKHBIX OTBETOB. Tak Kak ONHUCaHUE Ha
o0opyAoBaHUE M yMpaBieHHE MPOrPaMMHBIMH MOAYJISIMH JOCTYITHO Ha CaiiTe MPOW3BOIUTENS
paccMatrpruBaeMoro o0OpyI0BaHUS TOJBKO HAa WHOCTPAHHBIX S3BIKAX, TO MPU MEPBOM MOMBITKE
TECT MPOBOAMUTCA HAa TEXHHUYECKOM AaHTJIMHCKOM f3bIKe MPO(ECCHOHATHHONW HAIMPaBICHHOCTH.
Cucrema OLIEHOK BBIMOJIHEHUSI KOHTPOJILHOTO TECTUPOBAHUS:

— «OTIUYHO» — KOJIMYECTBO MPaBUIBbHBIX OTBETOB OT 90% 1o 100%:;

— «XOpOILI0» — KOJMYECTBO MPaBUIbHBIX OTBETOB OT 75% 10 90%:;

— «yAOBIETBOPUTENBHO» — KOTMYECTBO MPABUIBHBIX 0TBETOB 0T 60% 10 75%.

Ecnu BhInoHSAETCS BTOPAst MOMBITKA MPOUTH TECTUPOBAHKE, HO HA PYCCKOM SI3BIKE — TO HTOTOBAst
orieHka gopmupyertcst BeruntanueM 20% 0T moMydeHHOTo pe3ynbrara. B cimydae mpoxoskaeHus
BTOPOW TOMBITKM Ha AHTJIMMCKOM SI3bIKE CHUCTEMa OLICHMBAHUSI OCTAETCA TAaKOW K€ KaK U IMpHU
MEPBOM MOTBITKE.

Which statement is correct about the forwarding table?
e A. The forwarding table is stored only on the PFE.
e B. The forwarding table contains all known routes.
e C. The forwarding table is stored on both the RE and PFE.
e D. The forwarding table is stored only on the RE.

Which process is responsible for the routing protocols on a Junos device?

e A.rpd
e B.mgd
e C.dcd

e D. chassisd

Which command will display the active configuration?
¢ A. user@router> show configuration
e B. user@router# show
e C. user@router> show system configuration
¢ D. user@router> show system commit

Which interface type connects the control and forwarding planes on an MX Series device?
e A fxpl
e B. fxp0
e C.me0
e D.ael



Which command displays only the interfaces that are operationally and administratively up?
e A.show interfaces terse | match up
e B. show interfaces terse | match down
e (. show interfaces terse | except up
¢ D. show interfaces terse | except down

You are asked to change the cable on interface ge-2/1/3. Which statement is correct?
e A. The cable is found on FPC 1, slot 3, and port 2.
e B. The cable is found on slot 1, port 2, and FPC 3.
e C. The cable is found on port 3, FPC 2, and slot 1.
e D. The cable is found on FPC 1, slot 2, and port 3.

Which statement describes the PFE?
e A. The PFE controls the RE by providing Layer 2 and Layer 3 forwarding tables.
e B. The PFE implements advanced services such as policing, stateless firewall filtering, and class
of service.
e C. The PFE sends traffic to the RE for systematic packet forwarding.
e D. The PFE receives hardware and environmental status messages from the RE.

Which two commands would you use to discard a candidate configuration? (Choose two.)
e A.rollback
e B.delete
e C.delete0
e D.rollback 0

Which command displays the current temperature of a Junos device's components?
e A.show chassis temperature-thresholds
e B. show chassis environment
e C. show chassis hardware
e D. show chassis alarms

You are troubleshooting a routing issue and need to check the hop-by-hop path to the 10.10.10.10
destination. Which three commands would display the path? (Choose three.)
e A.user@router# traceroute 10.10.10.10
B. user@router> ping record-route 10.10.10.10
C. user@router>traceroute 10.10.10.10
D. user@router# run traceroute 10.10.10.10
E. user@router# ping record-route 10.10.10.10

Which two statements are true regarding routing policy processing? (Choose two.)
e A. The Junos OS verifies the match criteria of each policy in order and performs the associated
action when a match occurs.
e B. Policies are evaluated from right to left as displayed in the Junos OS configuration file.
e C. Polices are evaluated based on the order in which they are applied to a routing protocol.
e D. Policy processing stops once the last statement in the policy is evaluated.

Which two Junos platforms provide stateful firewall functionality? (Choose two.)
e A.MX Series
e B. EX Series
e (. SRX Series
e D. QFX Series

What are two examples of RE exception traffic? (Choose two.)
e A. BGP updates that travel through the local router and are destined for a remote router.
¢ B. OSPF hello packets that are sent from a remote router and are destined for the local router.
e (. Telnet traffic that is sent from a remote host and is destined for the local router.



e D. Telnet traffic that travels through the local router and is destined for a remote end host.

[ ]
You receive an alarm that your Junos device is experiencing problems regarding temperature.
Which two commands would you use to investigate this problem? (Choose two.)

¢ A.show chassis hardware

e B. show chassis temperature-thresholds

e (. show chassis pic fpc-slot <value> pic-slot <value>

e D. show chassis environment

You have configured a firewall filter with a single term matching on packets with a source address
in the 10.0.0.0/24 subnet. This term only includes the count action.
Which two statements are true about traffic evaluated by this firewall filter? (Choose two.)

e A. Packets outside the 10.0.0.0/24 subnet will be accepted.

e B. Packets outside the 10.0.0.0/24 subnet will be rejected.

e C. Packets outside the 10.0.0.0/24 subnet will be counted.

e D. Packets outside the 10.0.0.0/24 subnet will not be counted.

After editing to your device’s configuration, which command must you enter to activate the
configuration changes?

o A set

e B. copy candidate active

e C. apply-config

e D. commit

Which account is used to access a Junos device in factory-default configuration?

e A.root

e B.admin
e C.juniper
e D.user

Which statement is true regarding the Junos OS?
e A. The Junos kernel is based on the Solaris operating system.
e B. The Junos kernel is based on the GNU Zebra operating system.
e C. The Junos kernel is completely original and not based on any other operating system.
e D. The Junos kernel is based on the FreeBSD UNIX operating system.

Which command do you use to identify the meaning of a syslog message?
A. help log messages

B. man log messages

C. man syslog

D. help syslog

You configured an interface with an IP address and committed the change. You then committed a
change that added an exception in a firewall filter to allow this network through the filter. You
realize that this work was done on the wrong router. How do you undo all these changes?

e A.rollback 2

e B.rollback 1

e C.rollback 0

¢ D.rollback 3

You have just issued the command user@router# save current.conf.
Assuming the default settings, where in the file system is current.conf saved?
e A./var/tmp/
e B. /var/config/saved/
e (. /var/home/user/
e D./config/



Which command do you use as a valid way to view the PICs within a router as well as the PICs'
serial numbers?

e A. show chassis hardware

e B. show chassis interfaces

e C. show chassis pic

e D. show chassis inventory

Which two commands would you use to view OSPF routes? (Choose two.)
e A. show ip route ospf
e B. show ospf routes
e C. show route protocol ospf
e D. show route

You have been asked to create a static route with a next hop that is not directly connected to the
router. Which configuration parameter enables the static route to accomplish this scenario?

e A.resolve

e B.indirect

e C. next-hop

e D. recursive

What are two valid actions for a routing policy? (Choose two.)
e A.discard
e B. next policy
e C.accept
e D.ignore

You need to control SSH, HTTP, and Telnet access to an MX240 router through any interface. You
have decided to use a firewall filter. How should you apply the firewall filter?

e A as an outbound filter on interface fxp0

e B. as an outbound filter on interface lo0

e C. as an inbound filter on interface fxp0

¢ D. as an inbound filter on interface 100

Which two fields are found in an Ethernet frame header? (Choose two.)

e A.TTL
e B. flags
e C. checksum
e D.type
- Exhibit
— — ce-1/00 EX4200

Vo3-_zer

a
= [ |;|

e ——
200200 200 124
100.100.100.10:24

Referring to the exhibit, you want to block HTTP access to Web-Server from the subnet where
Mal-User is located. All other traffic should be permitted.
Which firewall filter configuration do you use?
o A [edit firewall family inet filter STOP-MAL-USER] user@router# show term one { from {
source-address { 200.200.200.0/24; } destination-address { 100.100.100.10/32; } protocoltcp;
destination-port http; } then accept; } term two { then { reject; } }



e B. [edit firewall family inet filter STOP-MAL-USER] user@router# show term one { from {
source-address { 100.100.100.0/24; } destination-address { 200.200.200.1/32; } protocoltcp;
destination-port http; } then accept; } term two { then { reject; } }

e C. [edit firewall family inet filter STOP-MAL-USER] user@router# show term one { from {
source-address { 100.100.100.0/24; } destination-address { 200.200.200.1/32; } protocoltcp;
destination-port http; } then reject; } term two { then { accept; } }

e D. [edit firewall family inet filter STOP-MAL-USER] user@router# show term one { from {
source-address { 200.200.200.0/24; } destination-address { 100.100.100.10/32; } protocoltcp;
destination-port http; } then reject; } term two { then { accept; }

Which command configures an address of 192.168.1.1 with a mask of 255.255.255.0 on
interface ge-0/0/0?

e A setip interface ge-0/0/0 address 192.168.1.1 255.255.255.0

e B. setip interface ge-0/0/0 address 192.168.1.1/24

e (. setinterface ge-0/0/0 ip4 address 192.168.1.1 mask 255.255.255.0

e D. set interfaces ge-0/0/0 unit 0 family inet address 192.168.1.1/24

Which parameter must be included when executing operational mode commands from within
configuration mode?

e A.insert
e B.do

e C.prompt
e D.run

What is the purpose of the discard action of a firewall filter?
e A. The system silently drops the packet.
e B. The system evaluates the next term in the policy.
e C. The system drops the packet and logs the entry.
e D. The system drops the packet and sends an ICMP message.

You are troubleshooting an issue and want to monitor syslog in real time.
Which operational command accomplishes this task?

e A. show log messages

e B. monitor start messages

e C. monitor traffic interface fxp0.0

e D. show log messages | refresh 1

Which two statements describe the forwarding table in the Junos OS? (Choose two.)
e A. The forwarding table contains all known routes.
o B. The forwarding table stores a subset of information from the routing table.
e (. Junos devices use the forwarding table to compare incoming packets against existing entries to
determine the next hop.
e D. If multiple matches exist, the forwarding table uses the least-specific entry to forward packets
toward the destination.

Which process is responsible for the configuration of the router and all user commands on a Junos
device?

e A.rpd

e B. chassisd
e C.dcd

e D.mgd

Which two statements are true about the configure exclusive command? (Choose two.)
e A. It allows users to retain all uncommitted changes when exiting exclusive configuration mode.
e B. It allows multiple users to edit private copies of the configuration concurrently.
e C. It causes the loss of all uncommitted changes when exiting exclusive configuration mode.
e D. It excludes other users from editing the configuration.



Which command prompt indicates that you are in operational mode?
e A user@router&
e B. user@router#
e C. user@router%

D. user@router>

A user opens a webpage that requires the transmission of packets from the Web server to the
client's browser. The packets transmitted from the Web server to the client exceed the smallest
MTU value on the communications path. Which two protocol functions allow this type of
communication? (Choose two.)

e A. packet segmentation
B. serialized checking
C. packet sequencing
D. parallel checking

In dotted decimal notation, what is the equivalent of 11010101 01000010 01111111 11000010?
o A.213.66.127.194

B. 214.66.128.195

C.212.64.143.194

D. 213.66.111.194

IlepeueHsb BONPOCOB M MpPUMePHI NPAKTHYECKUX 3a/IaHNI, BBIHOCUMBIX HA IK3aMeH
no AucHuIuinHe «OnTuyeckue HUPPoOBbie HHPOKOMMYHUKANHMOHHBbIE CHCTEMbD» sl
MPOMEKYTOYHOM aTTecTalMU B 3-M cemMecTpe

buner conepxut 1Ba Bonpoca 1 0OAHY IPaKTUYECKYIO 3a7a4y BbIoiHsgeMyto B GNS3.

1. Crpoenue mapupyTtuszaropa Juniper cepunt MX u ¢pyHkponuponanue Trio-yurcera.
OrnpezerieHne MOHATHS U B3aUMOCBS3U TakKuX KoMIaneHToB, kak FPC/DPC/MPC, MIC/
PIC, RE/SCB, Control u Data Plane.

2. JIunamuueckue IGP npoTokoiibl MapuipyTHU3aluu.

L2VPN Ha ocHoBe bridge domain.

4. Merozasl peructpanuu, GUIBTPAIIMN U MapIIPyTH3AUHA COOOIEHNUH 00 OITMOKaX CETEBBIX
yctpoiicts Jun OS.

5. TIpoToKoIBI KaHATBHOTO CETEBOTO TPAHCIIOPTHOTO U MPUKIIAAHOTO YPOBHS, MOJEIN
B3aMMO/JICHCTBUS OTKPBITBIX CUCTEM

6. KoHCTpyKTHBHBIE OCOOCHHOCTH | 00IIHe MpUHINIB! (yHKIHoHupoBanus Huawei AR3260

7. ApXWTeKTypa porpaMMHO-anmnapaTHeIx cpeacTs Ha AR3260

8.  OCHOBHOW MPUHIIMII JIOKAJTU3AIMH 0TKa3a CETEBBIX yCTpoicTB Ha mpuMepe AR3260 (B Tom
YUCJIE MOHUTOPHHT).

9. Meroasl peructpaiuu, GUILTPAIMH U MAPIIPYTH3AIIUN COOOIIEHUI 00 OmMOKaxX CeTeBBIX
YCTPOMCTB.

10. MeToapl KOHTPOJIS U (GUITBTPAIIUU TTOCTYIIAIOIIMX aHOHCOB JIJIsI TPOTOKOJa bgp.

11. OcHoBHBIEC OTINYUS (PYHKIMOHUPOBAHUS U HacTporku Ha AR3260 mpoTokosioB
mapuipytusanuu OSPF u ISIS.

12. OcoGeHHOCTH (HYHKIIMOHHUPOBAHUS MPOTOKOJIA bgp HA CTHIKE ABYX CETEH.

13. IlpunHiune! GyHKIHOHUPOBAHUS MYJIBTHCEPBUCHOM CETH MAKETHOM Mepeaynl TaHHBIX U
MIPUMEPHI OCHOBHBIX TEXHHUECKHUX JaHHBIX MapIIPyTU3aTOPOB U KOMMYTaTOPOB
MIPUMCHSICMBIX Ha CETH.

14. Texnonorus L2 u L3VPN koMMyTanuu no MeTKaMm.
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[IpakTrueckoe 3aganue Nel.

B smynsumnonnoi cpene GNS3 Ha ocHoBe M X80 non ynpasinenueM Jun OS cmonenupoBarthb
paboty OSPF npoTokosia MmapuipyTH3aluu MEXAY TPEMs CalTaMH KJIMEHTOB, TIOIKIFOYCHHBIMH K
pasHBIM arperanyoHHBIM POyTepaM; MpH HACTPOMKE HCIOJIb30BaTh JIBE pa3MYHbIC area, BCe
ocCTaJIbHbIE TapaMEeTPhl BEIOPATh CaMOCTOATEIBHO.

[IpakTuueckoe 3ananue No2.

B smynsumnonnoi cpene GNS3 Ha ocHoBe M X80 non ynpasnenueM Jun OS cmoaenupoBarthb
paboty ISIS mpoTokona MapIpyTU3ALUH MEXIY TPEeMs CalTaMU KJIUEHTOB, MOJAKITIOYEHHBIMHU K
pa3HBIM arperalvoOHHbIM POyTepaMm, BCE OCTAIbHbBIE MAPAMETPhI BIOPATh CAMOCTOATENBHO.

[Ipaktuueckoe 3ananue Ne3.

B smynsuuonnoit cpene GNS3 nHa ocHoBe MX80 non ynpasienuem Jun OS cMoaenupoBaTh
paboTy CTAaTHYECKOrO MPOTOKOJIAa MApIIPYTU3ALUUA MEXAy TpeMs caidTamu KiueHToB A, B u C
MOJIKJTFOUYEHHBIMHU K Pa3HBIM arperaiuoHHbIM poyTepaMm. HacTpouTh NOTUTHKY JOCTYIa, 9TOOBI A
¢ B no telnet 6611 HEHoCTYTIEH, a ¢ C — HenoctyneH o SSH. Bee ocranbHbie mapaMeTpsl BHIOpATh
CaMOCTOSITEIIBHO.

[IpakTuueckoe 3ananue Ne4.

B smynsnmonnoit cpene Huawei eNSP Ha ocHoBe AR3260 cmozenupoBats paboty OSPF
IPOTOKOJIA MapUIPyTH3aLUU MEXIY TpPeMsl caiTaMu KJIMEHTOB, MOJKIIOYEHHBIMU K Pa3HBIM
arperanyoHHBIM poyTepaMm; IpH HaCTPOMKE MCIIONb30BaTh JABE PA3JIMUHbIC area, BCe OCTaJIbHbIE
napaMeTpsl BbIOpaTh CaMOCTOATEIBHO.

[IpakTrueckoe 3aganue Ne5.

B smymsumonnoit cpene Huawei eNSP Ha ocHoBe AR3260 cmonenupoBath paboty ISIS
IIPOTOKOJIa MapUIPyTH3aLMU MEXIY TpPEMsl CaiTaMy KJIMEHTOB, MOJKIIOYEHHBIMU K DPa3HBIM
arperanyoHHbIM pOyTepaM, BCE OCTaJIbHbIE TapaMeTPhl BEIOPATh CAMOCTOSTENBHO.

[IpakTuueckoe 3aganre Neb.

B oswmynsuumonnoit cpene Huawei eNSP Ha ocHoBe AR3260 cmomenupoBaTh paboTy
CTaTMYECKOI0 MPOTOKOJA MapUIPYTH3AlMU MEXIy Tpemsi caltamu kiueHtoB A, B u C
MOJIKJIFOUYEHHBIMHU K Pa3HBIM arperairuoHHbIM poyTepaMm. HacTpouTh NOTUTHKY JOCTYMa, 4TOOBI A
¢ B no telnet 6511 HEMOCTYTIEH, a ¢ C — HepocTyneH mo SSH. Bee octanbHbIe TapamMeTpsl BEIOpATh
CaMOCTOSITENIBHO.

IIpakTrueckoe 3aganue Ne7.
B smynsmmonnoit cpene Huawei eNSP Ha ocHoBe AR3260 HacTpouTh mbgp CTHIK, IpH
HACTPOWKE UCIIOJIb30BaTh J1BA PAa3IUUHBIX VIf.

[IpakTuueckoe 3ananue Ne§.

B smynsmmonnoit cpene Huawei eNSP Ha ocHoBe AR3260 HactpouTh 12vpn mceBmo-mpoBos
MEXIY YAAJICHHBIMA MapLIPyTU3aTOPaMU )i IBYX CAUTOB KIIMEHTOB.

Kputepun oneHuBanus pe3yibTaTOB 00y4eHHUs

Onenka Kputepun onieHMBaHus 10 3K3aMEHY
Bricoknii OLICHKY «OTJIMYHO» 3aCIIy’KUBAET CTYJEHT, OCBOMBLIMN 3HAHUS,
YPOBEHB «5» YMEHHUS, KOMIIETEHLIMM M TEOpeTHYEeCKHi MaTepuan 0e3 MpoOesos;
(oTHMuHO) BBIMOJIHUBIINN BCE€ 33JaHUS, NMPEIYyCMOTPEHHbIE y4e€OHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; IIPAKTHYECKHE HaBbIKU




npoeCCHOHATHFHOTO TPUMEHEHUSI OCBOCHHBIX 3HAHHN C(HOPMHPOBAHEI.
OOHapyXMBILIEMY BCECTOPOHHEE CHCTEMaTH4YecKoe 3HaHHe YyuyeOHO-
POTPaAMMHOTO MaTepHaia, yMEHHE CBOOOTHO BBITIONHATh MPAKTUIECKHE
3aaHus. BeicTaBiseTcs cTyeHTaM, yCBOUBIIUM B3aUMOCBSI3b OCHOBHBIX
NOHSATHI TUCHUIUTMHBI B UX 3HAYCHHUU IS pHoOpeTaeMoii nmpodeccum,
NPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B MOHMMAHHUM, W3JI0XKEHUU U
MCIIOJIb30BaHUU Y4eOHO-IPOrpaMMHOI0 MaTepuasa

OLIEHKY  «XOpOLIO»  3aCly’KMBAaeT CTYAEHT, IPAKTHYECKH

Cpennuit MOJTHOCTHIO OCBOMBIIIMH 3HAHUS, YMEHHS, KOMIIETCHIIUU U TEOPETUUECKUI

YPOBEHB «4» MaTepuai, ydyeOHbIe 3alaHus HE OILIEHEHbl MAaKCHUMAlIbHBIM YHCJIOM

(xopor10) O6aioB. OOHapyXuBIIEMY TIOJHOE 3HAaHWE Y4eOHO-TIPOTPAMMHOTO
MaTepuasa, YCHEIIHO BBIMOIHHUBIIEMY MPEIyCMOTPEHHBIE MPOTrpaMMOii
3a/1a4H.

OLIEHKY «YAOBJIETBOPUTEIILHO) 3aCIyKUBAET CTYACHT, YACTUYHO C
npo0OesiaMy OCBOMBIIMIA 3HAHUS, YMEHHSI, KOMIETEHIIMU U TEOPETHUECKUIA
MaTepHuall, MEHbIIYI0 4acTh y4eOHBIX 3aJaHUi JMOO HE BBINOJHWI J0

[Toporoserii KOHIIa, JTNOO OHM OLICHEHBI YHUCIOM OaIOB OJIM3KHUM K MHHUMAJIbHOMY,
YPOBEHb «3» HEKOTOpBIE PAKTUYECKHUE HABBIKU He chopMupoBaHbl. OOHAPYKUBILIEMY
(YIOBJETBOpUTEN | 3HAHWE OCHOBHOTO Yy4eOHO-TIPOTPaMMHOTO Marepuaja B oOO0beMme,
BHO) HEoOX0MMOM ISl ajibHelIIed npeacrosmeil padotsl no npodeccun,
CHPABISIOMIEMYCSl C  BBIIOJHEHHEM 3aJaHUH, MNPEAyCMOTPEHHBIX
nporpaMMoil.  OOnamaromM  HEOOXOTUMBIMH  3HAHUSMH,  HO

JONMYCTUBIIMM HETOYHOCTH B OTBETEC HA HK3aMEHE WM IPH BHINOJHEHUH
9K3aMEHAIMOHHBIX MPAKTUYECKUX 3a1aHUM.

MuHuMaTbHBINA OLICHKY «HEY/OBJICTBOPUTEIBHO» 3acIy)KMBAaeT CTYJAEHT, HE
YPOBEHb «2» OCBOMBILNI 3HAHUS, YMEHHS, KOMIIETEHIIMH U TEOPETUYECKUI MaTepual,
(HeyOBJIETBOPHUT | yueOHBIE 3aJaHUsT HE BBINOJHWI, TPAKTHYECKHE HABBIKM  HE
€JIbHO) c(OpMHUPOBAHBI.

Kpurepun oneHuBaHus MO 324€TY:

TecroBble 3amaHusi COCTOUT M3 35—45 TEOPETUYECKUX BOMPOCOB MO TEMATUYECKUM
pazzaenam pabodeil mporpaMMbl y4eOHOH AUCIUILTUHBL, JTa0OPaTOPHBIM paboTaM 2-ro ceMecTpa.
Cucrema OLIEHOK BBINOIHEHHS KOHTPOJIBHOTO 3a4€THOTO TECTUPOBAHUS:

— «OTJINYHO» — KOJIMYECTBO MPaBMWIbHBIX OTBETOB OT 90% 110 100%);

— «XOPOLIO)» — KOJIMYECTBO MPABUIIBHBIX OTBETOB OT 75% 10 90%);

— «yAOBJIETBOPUTEIILHO» — KOJMYECTBO IPAaBUIBHBIX 0TBETOB OT 60% 10 75%.

— «HE YJOBJIETBOPUTEIBHO» — KOJIMYECTBO MPABUIIbHBIX OTBETOB MeHee 59%.

Tak kak onucaHue Ha 00OpyJOBaHHE M YIPaBICHHE MPOTPAaMMHBIMU MOJIYJSMHU JAOCTYITHO Ha
caiiTe MPOM3BOAUTEINST PacCMaTPUBAEMOro 000OpYyIOBaHUS TOJbKO Ha MHOCTPAHHBIX S3bIKaX, TO
IPY TIEPBOM MOIBITKE TECT MIPOBOJUTCS HA TEXHUYECKOM aHTJIMHCKOM SI3bIKE MPO(ECCHOHAIBHON
HaIpPaBJICHHOCTU. Ecin BBIMOIHAETCS BTOPAsl MONBITKA IPOUTH TECTUPOBAHUE, HO HA PYCCKOM
SI3bIKE — TO UTOTOBas OIeHKa (hopmupyetcs BbruntanueM 20% OT MOIy4eHHOTro pe3yibrara. B
ClIy4ae MPOXO0XKIEHUS BTOPOM IOMNBITKA HA aHIVIMKHCKOM SA3BIKE CHCTEMa OLCHUBAHUS OCTAETCS
TaKOU K€ KaK U IIPU IIEPBOU IOIBITKE.

«3a4TeH0» BBICTABISETCS OOYYAIOMIMMCS MOJYYMBIIEMY IO 3a4YETHOMY TECTY OILICHKH
«OTJIIMYHOY», «XOPOIIO» WU «YIOBJICTBOPUTCIIBHO» B JIFOOOM COYCTAHHH — JOIYCTHBIIAM
MOTPEIIHOCTH B BBIITOJIHEHUH TAOOPATOPHBIX PabOT, HO 00T JAI0NTIM HEOOXOIUMBIMH 3HAHUSMU
¥ YMEHUSMH I UX YCTPAHEHUS IPH KOPPEKTHPOBKE CO CTOPOHBI MPEITO1aBaTelIsl.

«He 3a4TeHO0» BBICTABIISICTCS 00YJAIOMIEMYCs MOJYYHBIIIEMY 0 32a4ETHOMY TECTY OIICHKY
«HE YJIOBJICTBOPUTEIIBHO» — T.€. 0OHAPYKUBIIEMY CYIIICCTBCHHBIC TPOOECITBI B 3HAHUSIX OCHOBHOTO
MPOrpaMMHOTO MaTepuayia MO IUCIUIUIMHE, W JOMYCTUBIIEMY MPUHIMIHUAIbHBIC OIINOKUA B



BBIMIOJIHEHUHM TPETYCMOTPEHHBIX MNPOTrpaMMoON J1abopaTOpHBIX 3alaHui (OTCYTCTBHE 3HAHUU
3HAQUYUTEJIBHOM 4YacTU MPOrpaMMHOIO MaTepualla; HEINOHMMAaHUE OCHOBHOIO COZICP’KaHUS
TEOPETHYECKOr0 MaTepuaja; HEYMEHHE NPHUMEHATh TEOPETUYECKHE 3HAHMS IPU PEIICHHUH
NPaKTUYECKUX 3a/1a4; JOMyCTUBLIEMY MPUHIUITUAIBHBIE OLIHOKH.

OneHouHble cpeAcTBA Ui HMHBAJIUIOB W JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSMH
3II0POBBSI BEIOUPAIOTCS C YIETOM WX WHAWBUIYATBHBIX TICHXO()U3UIECKIX 0COOCHHOCTEMH.

— IIpY HEOOXOAMMOCTH MHBAJIU/IAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI
NPEOCTABIISIETCS TOTIOJIHUTEIFHOE BPEMS /IS TIOATOTOBKH OTBETA HA SK3aMEHE;

— TIpU MIPOBEJICHUH POy PbI OLICHUBAHHS PE3yIbTaTOB OOyYEHHS MHBAIUAOB U JIHII C
OTPaHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS TIPEAYCMATPUBACTCS UCTIOIB30BAHUE TEXHHUECKUX
CpPE/ICTB, HEOOXOMMBIX UM B CBSI3U C MX MHIUBHIYaIbHBIMH OCOOCHHOCTSIMU;

— TIpY HEOOXOIUMOCTH ISt 00YUAIOMIUXCSI C OTPAaHHYEHHBIMHI BO3MOXKHOCTSIMHU 3/T0OPOBbS
¥ HHBAIWAOB TMPOIEIypa OLEHUBAHUS pE3YJIbTATOB OOYYEHHS IO JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Mpouenypa oneHWBaHHS PE3yJIbTATOB OOYYCHUS WHBAJIUIOB U JIUIl C OIPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBBSI T10 JHCHUIUIMHE (MOJIYJIIO) TIPEIyCMaTPUBAET IPEIOCTABICHHUE
uHpopmanuu B QopMax, aJaNTUPOBAHHBIX K OTPAaHMYEHHSIM HUX 3[0POBbS M BOCIPHATHS
UHPOpPMALINH:

JInst L ¢ HapyIIeHUSIMH 3PEHUS:

— B I1€9aTHOW (hopMe YBEIMICHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUiist U1 ¢ HApyIICHUSIMH CITyXa:

— B mieuaTHoi (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIBHOTO amiapara:

— B I1e4aTHOM (opme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeueHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

5. Ilepedyenn y4eOHOI JuTEepaTypbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Ui

5.1. Y4eOnas ureparypa

1. CeTH U TeIEKOMMYHHKAIINY : y4eOHUK U npakTUKyM Juist By3oB / K. E. Camyiinos [u ap.] ; mox
penakuueit K. E. Camyiinora, 1. A. lllanumosa, JI. C. Kyns6oBa. — Mocksa : U3parenbcTBo
HOpaiit, 2021. — 363 ¢. — (Bsicmiee o6pazoBanue). — ISBN 978-5-534-00949-1. — Texcr :
anekTpoHHeld  //  OOpasoBarenbHas  1uiatgopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/469090

2. Jlubpos, M. B. Cetn u TenekommyHukamuu. Mapmpytuzanus B [P-cetsix B 2 4. Yacts 2 :
y4eOHMK 1 TPaKTHKYM Juig By30B / M. B. [lubpoB. — MockBa : UznarensctBo FOpaiit, 2021. —
351 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-9916-9958-7. — TekcT : 25IeKTpOHHBIH //
ObpazoBarenbHas iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/471908

3. OnTtudeckue HU(POBBIE TEIEKOMMYHHUKAIIMOHHBIE CHUCTEMBI: JIAOOPATOPHBIA MPAaKTHUKYM. /
A.C. JleBuenko, B.B. Cmiocapesckuii, H.A. SIkoBenko/ ISBN 978-5-8209-0872-9 KpacHozap.
Ky6anckuit  roc. ys-t, 2013. U.I: BBenenne B TexHONOTHIO  ITU(POBBIX
TesieKoMMyHUKamoHHbIX ceteit TCP/IP. §82c.

4. Jlubpos, M. B. Cetn u TenekoMMmyHukKaruu. Mapmpytusamus B [P-cetsx B 2 4. Yactp 1 :
y4eOHMK 1 TPaKTHUKYM Juig By30B / M. B. [lubpoB. — MockBa : UznarensctBo FOpaiit, 2021. —
333 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-9916-9956-3. — TekcT : 2JIeKTpOHHBIH //
O6pazoBarensHas mwatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/471236




5.2. UHTepHeT-pecypchbl, B TOM 4HCJie COBPeMeHHble NPodeccHOHANIbHbIE 0a3bl
JAHHBIX U THGOPMALMOHHBIE CIIPABOYHbBIE CHCTEMbI

JIeKTPOHHO-0nOnoTe4Hbie cuctemMsl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. OBC «JIAHDb» https://e.lanbook.com

Pecypchl ¢cBOOOTHOTO T0CTYHIA:
1. Caiit pa3paboTumka HOpoOrpamMMbl SMYJALUMU paboTel riolanbHbIX ceter GNS.3:
http://www.gns3.net/
2. Kypnan «TexHuka CBS3W» — MNPOU3BOJCTBEHHBIN TEXHUYECKUN MKypHaJl, OCBEHIAET BCE
ACTEKTHI TEJICKOMMYHUKAIIUK U cBsi3U: https://iks.sut.ru/rubricator/tehnika-svyazi/
3. JlokymeHTausi Ha TEJIEKOMMYHHUKAIIMOHHBIC TPOAYKTHI (0OopymoBanue) dupmbl Juniper
https://www.juniper.net/documentation/
4. JlokyMeHTaus Ha TEJIEKOMMYHHKAIMOHHBIE NpOAYKThl (0o6opymoBanue) ¢dupmbl Cisco
https://www.cisco.com/c/ru_ru/support/routers/index.html
https://www.cisco.com/c/en/us/td/docs/routers/asr9000/software/asr9k-r6-
2/routing/command/reference/b-routing-cr-asr9000-62x.html?dtid=0sscdc000283 (mns mocTyma k
HEKOTOPHIM OMTUCAHUSAM — HEOOXOIMMO 3apeTrucTpUpoBaThes Ha caiite Cisco)
5. https://juniper-exam.ru/wiki/3arnaBHasi _cTpaHUIIa
6. https://setilend.ru/wa-data/public/site/info/Cisco/Datasheets/ ASR9000 _architecture.pdf
7. https://www.cisco.com/c/en/us/support/docs/routers/asr-9000-series-aggregation-services-
routers/116453-technote-ios-xr-12vpn-00.html
8. https://support.huawei.com/enterprise/en/doc/EDOC1100064365/97e403c5/understanding-is-
is

CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(POPMAIHOHHBIE PeCYPChI
KyoI'Y:

1. DnexTpoHHas MHPOPMALMOHHO-00pa3oBaTenbHas cpeaa MoaynsHoro JJuHaMudeckoro
O6yuenust KyoI'Y pazgen «Ontuueckue nudpoBbie ”HHOKOMMYHUKAITMOHHBIE CHCTEMBI»—
MeTtonudeckue peKoMeHAINH, BUIEO OOBICHEHNUS, OMMUCAHUS U 33/IaHUS K TTPOBEICHUIO
71a00paTOPHBIX padOT pa3MEIICHBI B AJIEKTPOHHON HH(DOPMAITMOHHO-00pa30BaTEIHLHOU cpeie
Ky6I'Y https://openedu.kubsu.ru/course/view.php?id=12269

2. baza y4eOHBIX MIIaHOB, y9€OHO-METOINYECKIX KOMIUIEKCOB, ITyOIHKAIUN 1
koH(pepeHuuit http://mschool.kubsu.ru/

3. DnekTpoHHbI apxuB qokymMeHToB KyOI'Y http://docspace.kubsu.ru/

Jng co3nanus v myOnMKaIMM KOHTEHTa M y4eOHbIX OOBEKTOB IMpernojaBaTesieM HCIOJIb3YyeTCs
ciy>x0a BUI€O TPAHCISAUN U MHCTPYMEHT JUIsl SJIEKTPOHHON KOMMYHHUKAIIMU U OOpaTHOM CBS3U
CO CTyJEHTaMu

6. MeToanueckue yKazaHus 1Jisl 00y4arOUUXCH M0 0CBOECHH IO TUCUMUIITIMHBI (MOYJIf)

OpHMM U3 OCHOBHBIX BUJIOB JI€ATEIBHOCTH CTYJEHTA SIBJISIETCS CAMOCTOSATEIbHAs padoTa,
KOTOpasi BKJIIOYAeT B ce0s M3ydYEeHHE TEOPETUUECKOTO MaTepHaja, B OCHOBHOM TEXHHUYECKUX
OTIMCAaHUN C CAalTOB JABYX MOM3BOJIUTEIICH TEIEKOMMYHHUKAIITMOHHOTO 000pymoBaHus Juniper u
Cisco, MOATOTOBKH K BBITIOJIHEHUIO JIAOOPATOPHBIX paboT, 0pOpPMIICHHIO TEXHUYECKUX OTUETOB
M0 HUM.

MeTtoanka caMOCTOSTEILHON PabOThI MPEABAPUTEIBHO PA3bACHACTCS MPENoAaBaTeIeM U
B TOCJIEAYIOUIEM MOXET YTOUHATHCA C Y4ETOM HMHIUBUAYaJbHBIX OCOOEHHOCTEH CTYIEHTOB.
Bpems 1 MecTo caMOCTOSATENbHOM paboOThl BHIOMPAIOTCS CTYIEHTAMU 110 CBOEMY YCMOTPEHHIO
IUTAHUPOBAHKUE BPEMEHU Ha CAMOCTOATEIbHYIO paboTy, HEOOXOJUMOT0 Ha U3yUYE€HHUE HACTOSILEH



JUCLUIUIMHBL, CTYAEHTaM JIy4dllle BCEro OCYILECTBISATh pPaBHOMEPHO Ha BEChb CEMECTD,
IIpelyCcMaTpuBas IPU TOM PETYJIIPHOE TOBTOPEHHUE NIPOUIEHHOTO MaTepHala.

CamocrosTenpHy10 padoTy Ha/l TUCIUIUTHHON CIIEAYeT HAYMHATh C U3YYCHHUS IPOTPaMMBI,
KOTOpasi COJEpPKHUT OCHOBHblE TPeOOBAaHUSA K 3HAHUSAM, YMEHHMSIM U HaBbIKaM OOydaeMbIX.
O06s13aTeNnbHO cie1yeT BCHOMHUTH PEKOMEH AN NTPEN01aBaTelsl, JaHHbIE B X0/I€ yCTAaHOBOUYHBIX
3aHATHHA. 3aTeM CleqyeT NPUCTyNaTb K HM3YYEHHUIO OTACIBHBIX DPA3le]OB U TEM B IOPSIKE,
IIPELYCMOTPEHHOM MPOTPAMMON.

[TonmyuuB mnpenacraBieHHe 00 OCHOBHOM COJIEp)KaHMM pasfienia, TeMbl, HE0OXOIUMO
U3Yy4YHUTh MaTepHuall [0 TEME, U3JI0KEHHBII Ha PEeKOMEHIYEMbIX pecypcax CBOOOJHOrO J10CTyIa
(caifTax BeHaepoB 00opynoBaHMs CBsA3M). LlenecooOpa3HO COCTaBUTh KPaTKUIl KOHCHEKT HIIU
CXEMY, OTOOpa)xarollyt0 CMbBICI U CBSI3M OCHOBHBIX NOHATHUN JAHHOTO pa3jieia U BKIIOUYEHHBIX B
Hero TeM. OO0s3aTeNbHO ClEeAYyeT 3alKChiBaTh BO3HHUKIIME BOMPOCHI, HA KOTOpPBIE HE YAaloCh
OTBETUTH CAMOCTOSITENBHO.

ITpu yTeHnn HE0OXOAUMO BCETAA CIAEIUTh 32 TOUYHBIM U MOJHBIM OHUMAHUEM 3HAYEeHHUs
TEPMHHOB U COJIEpKaHuUs MOHATUH, UCIIOJIB3YyEMBIX B TEKCTE. Beerna ciieyer yTouHsATh 3HaUeHUs
0 CJIOBApSM WJIM SHLUKIIONEANUAM, P HEOOXOAMMOCTH 3aITUCHIBATh.

K mabopatopHbiM paboTam cieyeT NOArOTOBUTHCS MPEABAPUTEIHHO, 03HAKOMHUBIIIHCH C
KpaTKOil HO crenupuyeckol Teopueil pa3MelIeHHOW B COOTBETCTBYIOUICH AIEKTPOHHOU
METOJINYKE.

HenocpencTBenHas HOArOTOBKA K 3a4€Ty OCYILECTBIISETCS IITyOOKUM BHUKAHUEM B CyTb
BOTIPOCOB pa30mMpaeMbIX Ha JaOOpaTOPHBIX padOTaX W TMPAKTHUYECKUX 3aHATHIX, MPUMEPHI
TECTOBBIX BOIIPOCOB NpuBelneHbl B onucanuu 3toi PIIJI. HemocpencTBeHHas moAaroroBka K
HK3aMEHY OCYIIECTBJISETCS IO BOIIPOCAM U MPAKTUUECKUM 31aHUSM, [IPEICTABICHHBIM B JaHHOU
paGoueii mporpamMmme AUCHMIUIMHBL. — TmiatenbHO  u3yuute  (OPMYIMPOBKY  Ka)J0Tro
HK3aMEHALIMOHHOIO BOIIPOCA, BHUKHUTE B €0 CYTh, COCTABbTE IJIaH OTBETA, TaK KaK SK3aMEH IO
BOIIpOcaM cIaéTcs B yCTHOU (hopMe B XOJie Juasiora MperoaaBaTesis co CTYJCHTOM.

B ocBoeHnu nucHUIUIMHBI MHBAJIUAAMM U JIMLAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE WMEET WHIWBHIyalbHas ydeOHas paboTa (KOHCYJIbTAIlUU) —
JIOTIOJTHUTEIHHOE pa3bsiICHEHNE Y4eOHOr0 MaTepHara.

WnpuBuayanbHble KOHCYJbTAlMM IO IPEIMETY SBIAIOTCA BaXXHbIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM HMHAWBUAYAIU3ALUN OOYUYEHHUS U YCTAHOBJICHUIO BOCITUTATEIHHOTO KOHTAKTA
MEXJy IpernojaBaTesieM U OOy4yarollMMCS HMHBAJIUAOM WIM JIMLIOM C OTrPaHUYECHHBIMU
BO3MO>KHOCTSIMH 3710POBbSL.

7. MaTepuajibHO-TEXHUYECKOE o0ecrevyeHne mo JMCuuIinge (MoayJio)

HanmMenoBanune crennaibHbIX .
Ne . OcCHaIIEHHOCTD CIICIUABHBIX TTOMEILCHUH
HOMEIICHUH
1. Y4eOHbIe ayJIuTOpUU s | AyIMTOpUSL OCHAlLIEHHAasl, NPE3€HTALHOHHON TEXHUKOM
MIPOBEACHUS 3aHATHA CEMHHAPCKOTo | (TIPOEKTOp, JKpaH, KOMITBIOTEP/HOYTOYK) u
THIIA, TPYIIIOBBIX U HHAWBUIYAIbHBIX | COOTBETCTBYIOLIMM MporpaMMHBEIM obecnieuerneM (I10) s
KOHCYJIbTAIMM, TEKYILEro KOHTPOJIsL U | BocrpousBeaenus  ¢daino  dopmara jpg u  avi,
POMEXKYTOYHOM aTTeCTaluu JOCTaTOYHBIM KOJIMYECTBOM IIOCATOYHBIX MECT CO CTOJAMH:
No209C, No205aC, Ne315C, Ne211C
2. Yu4ebHbie aynuTOpHun a1 | Jlabopatopusi, yKOMILIEKTOBAaHHAs —CIENMAIM3HMPOBAHHOIMN
NPOBE/ICHH Ta0OPATOPHBIX MeOembl0 W TEXHHYECKAMH  CpEICTBaMU  OOydYCHHS.
3aHATHH (pabor) [IpoBenenne  3aHATHH  JTAaOOPAaTOPHOTO  TPAKTHUKyMa
NPEIYyCMOTPEHO B «KOMITBIOTEPHOM KJIACCE CIIEHUAIbHBIX
mucuutuaey (aynutopus 205¢, kak anerepHatuBa 133c). B
HaJIW4yue JAECATh IOCAZOYHBIX MECT CTyAEHTaM Juis
WHANBHAYyalTbHOH pabotsl ¢ OBM u neobxommmemm 10
(GNU-nunen3us GNS3).
Jlnst caMocTOsITENbHOM  PabOThl  OOyYaIOIMIUXCS  MPETyCMOTPEHBI  MOMENIEHUS,

YKOMITJIEKTOBAaHHBIE CIIEIHATM3UPOBAHHON MeOesbio, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKON C




BO3MOKHOCTBIO TTOAKIIIOUEHHS K ceTn «VHTepHeT» M 00ecHeyeHneM J0CTyNa B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYI0 CPEly YHUBEPCUTETA.

HaunMeHoBaHME TOMEIEHUH TS OCHAIIIEHHOCTh MIOMEIIEHHH JITSl CAMOCTOSITEILHOM PaboThI
CaMOCTOSITENILHOM PaboThI 00y4Jaronmxcs
00yJaroImuXxCcs

[Tomemenne i camocrosATenbHOM | Mebenb: yueOHas mebenb
paboTsl o0yuaromuxcs (AuTaNbHBIN | KOMIDIEKT ciennann3upoBaHHON MeOenr: KOMITBIOTEPHBIE CTOJBI

3an Hayunoii 6nbnmoTrekn) O6GopyznoBaHme: KOMIIBIOTEpHAas TEXHWKA C TOAKIIOYCHHEM K
MH(OPMALMOHHO-KOMMYHUKALMOHHON ceTh «/HTepHeT» M JOCTYIIOM B
3IEKTPOHHYIO MH(OPMaALMOHHO-00Pa30BaTEIbHYIO cpeny

00pa30oBaTeNbHOW OpraHM3aluK, BeO-KaMepbl, KOMMYHHKAI[HOHHOE
o0opynoBaHue, oOecriedrBaroliee I0CTyI K CeTH MHTEPHET (IIPOBOJIHOE
coeiHeHUe 1 OecrpoBOHOE coelMHeHre 1o TexHoaoruu Wi-Fi)
IMomenienne ansi caMocTosATenbHON | Mebenb: yueOHas meOenb

paboThl 00yuaromuxcs (aym.207) KomruiekT crieruanu3upoBaHHON MeOETH: KOMITbIOTEPHBIC CTOJIBI
O0opynoBaHue: KOMITBIOTEPHAsI TEXHUKA (HA OCHOBE TOHKUX KIIMEHTOB) C
HNOAKIIOYEHHEM K HH(OPMALMOHHO-KOMMYHUKALMOHHOH  CETH
«/luTepHeT» W JOCTYHNOM B  DJCKTPOHHYK  HH(POPMALHOHHO-
00pa3oBaTeNBHYIO cpemy o0Opa3zoBaTenpHON OpraHu3aIui,
KOMMYHHKalIMOHHOE 000pyAoBaHHE, obecrednBaroniee IOCTYN K CETH
MHTEPHET.




