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1 Hesn n 3axa4M M3y4YeHUs JUCHHUILIMHBI (MOIYJIsST)

1.1 Ilean ocBOeHUsI TUCUHUILIMHBI

VYuebnas aucuuiuinHa «Ontudeckue MUPpPoBbIe MHOOKOMMYHHKAIIMOHHBIE CHUCTEMBD»
CTaBUT  CBOEM  wLedbt0  APPEKTUBHOMY  INPUMEHEHHIO M KOH(UIYpUPOBaHUIO
TEJIEKOMMYHUKALMOHHOI'O 000pY10BaHUs, UCIIOJIb3YEMOT'0 B MYJIbTHCEPBUCHBIX MarucTpaJbHbIX
IPOMBIIIJICHHBIX CETAX CBA3M U CETAX MIPOBANIEPOB CIIyKO, IPUOOPETEHNN YMEHUN U HaBBIKOB B
IIPOEKTUPOBAHUU U COIPOBOXKJIECHUU TEIEKOMMYHUKALMOHHBIX CETEH pa3iaMyYHOM CI0XKHOCTHU (B
BONPOCAaX TEXHUYECKOM HSKCIUTyaTalluW: aJAMUHUCTPUPOBAHMS, JMArHOCTHKH  OIIMOOK,
obecrieyeHns (YHKIIMOHUPOBAHHUS TEJIEKOMMYHUKAIIIOHHOTO OOOpYIOBaHUS, IPOBEICHHUE
PEMOHTHO-BOCCTaHOBUTEIbHBIX PAOOT).

1.2 3agauu M CHUILTHHEI

Nmeer 3amauy npuoOpeTeHHs W 3aKpeIUIeHUs NPaKTHYECKUX HABBIKOB M 3HAHUHA B
COIIPOBOKJCHUN COBPEMEHHBIX MYJIbTHCEPBUCHBIX CETEH CBSI3M, UTO SIBIIECTCS HEOOXOIUMOMN
COCTaBJIAIOLIEH B paboTe CETEeBBIX MHKEHEPOB, OTBEYAIOIIUX 332 IPOCKTUPOBAHUE, PEATTU3ALINIO U
noJIePKKY  3(pQeKTuBHOTO  (PYHKIMOHMPOBAHUS  MAardCTPAIbHBIX,  MPOMBIIUICHHBIX,
KOPITOPAaTUBHBIX CETEH U ceTel poBaiiiepoB Ci1yx0.

1.3 MecTo AucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuumuinHa «OnTruyeckue nuppoBbie MHOOKOMMYHUKALMOHHbBIE CHCTEMBD» OTHOCUTCS K
«popmupyemoli ydacTHUKaMHU 00pa30BaTENIbHBIX OTHOLIEHMI» dacTu bioka 1 «/lucuumnianssl
(Momynu)» yuyebHOro ruaHa. B cooTBercTBUM ¢ pabouMM yueOHBIM IJIAHOM JUCIMILIAHA
M3Yy4aeTcs MOCIEI0BaTENbHO B IBYX CEMECTPax 2-M U 3-M, COOTBETCTBEHHO Ha IIEPBOM U BTOPOM
Kypce 10 OYHOM M 0YHO-3a04HOM (hopMme oOyyeHus. Bua npomMexyTouHON aTTecTaluu: B MATOM
CEMECTpE — 3a4eT, a B IIECTOM — IK3aMEH.

B nacrosmee Bpems B Poccun NGN cetu peajin3oBaHbl B BUJIE OTAEIbHBIX, [1014aC BECbMa
HENOXO0XKUX JPYT Ha Jipyra, ()parMEeHTOB, BKPAIJIEHHBIX B CYHIECTBYIOIME HAIIMOHAIBHbBIE CETU
uHpoKOMMYHUKaIMi. OAHAKO, B HACTOSIIIUI MOMEHT BeChbMa MEUIEHHBIM TEMIIOM, HO BCE ke
npoucxouT nepexoa k cersiM FGN, B 00111eM citydae nmpeicTaBistonnx co00ii MHOTOMEPHYIO U,
KaK IPaBWJIO, MHOTOYPOBHEBYIO CEThb, B KOTOPYK) HMHTEIPUPOBAHBI TPAHCIIOPTHAs CETh, CETh
CUHXPOHM3AINH, CETh CUTHAIM3AIMY U APYTUE CETU MOAJAEPKKH TPAHCIIOPTA U IOCTYIA, a TAKKe
CepBUCHBIE CETH [yl COBMECTHOIO HAWIy4lIMM o0O0pa3oM HaJEKHOI0, KayeCTBEHHOIO U
0€30MacHOro MpeIoCTaBIeHNs pa3HOOOpa3HENIINX yCIyTr NOTpeduTenaM (rmosb3oBarensam). [pu
3TOM 00JIbIIIas YaCTh TEJIEKOMMYHUKALMOHHOTO 000PY/0BaHUS HMEET UMIIOPTHOE IPOU3BOJICTBO
U aKTyaJlbHbl€ TEXHUYECKHE ONMUCAHUS €ro padoThl U HACTPOMKHM MPUBENEHBI HA UHOCTPAHHOM
s3pike (En).

B cBs3u ¢ aTHM, MaTepuan AMCUMILIMHBI BecbMa OOBEMEH, U CIOKEH B NOHMMAHUH, a
TaKXe CJI0’KHA U MEXJUCHUIIMHAPHASA CBsI3b. MaTrepuan IUCHUILINHBI 0a3upyeTcsl Ha 3HaHUSX,
YMEHMSIX U HaBbIKaX, IIOJYYEHHBIX COTJIaCHO CTaHAAPTY BBICHIETO0 MNPOPECCHOHATBHOIO
oOpa3oBaHus Mo HampasieHu o moaArotoBk 11.03.02 «MH(pOKOMMYHHKAIIMOHHBIE TEXHOJIOTHU
U CHUCTEMBI CBsI3W» (KBamdukamus (CTEneHb) «OakajaBpy»), MOITOMY MPEIIOIaraeTcs, 4To
CTYACHT yXe 00JIaaeT 3HAHUSIMHM OCHOB KOMMYTALlMHM M MapIIPYTH3allMd B CETSIX MaKeTHOH
nepegavn JTAaHHBIX, BIIaJIeeT MOHITUSIMHI OCHOB HacCTpONKU npocTeifiiero
TEJIEKOMMYHHUKAIIMOHHOTO 000pyIOBaHMSA, 3HAKOM C HEKOTOPHIMHM IPOTOKOJAMM Iepe/adn
JIaHHBIX, a TaK X€ Cc ocHoBaMH mocTpoeHus cered TAOOII;, Moxer uyuTaTh W MOHUMATh
TEXHUYECKYIO JIOKyMEHTAIMI0 HAa MHOCTPaHHOM si3bike (EQ) T.e. ycnemHo ocBOMI JUCHUIUIMHY
«MHOCTPAHHBIH SI3bIK B MPOPECCUOHATBHON ACSITETbHOCTI.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHs] MO JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00Pa30BaTeIbHONH MPOrpaMMBbI

N3yuenne paHHOW y4uyeOHOW JMCHMIUIMHBI HampaBiIeHO Ha (OpMHUpPOBAaHUE §
oOyuaromuxcs obuienpodeccruonanbubix komnerenuuii: [1K-4; TTK-5; TTK-7



KO}:[ 1 HAMMCHOBAHUC

Pe3yJ'ILTaTI)I 06y‘l€HI/I${ 110 JUCIHUIIIINHC

No HWHIUKaTOpa
ILII. JOCTHKEHHA 3HATh yMeThb BJIa/IeTh
KOMITCTEHIINU
1. | [IK-4 Cmocoben CETEBbIC TEXHOJIOTHH. BEITIONTHATE paOOTHI 0 | HABBIKAMU
BBITIOJTHATH pabOTHI KOH(PHUTYPUPOBAHUIO KOH(pHUTYpHPOBAHUS
0 00€CTIEIECHUIO OCHOBBI KOHHUTYPUPOBAHUS C | TEICKOMMYHHKAIIOHH | TEICKOMMYHHKAIHOH

M3MEpPEHUH U
MPOBEPKY KadecTBa
paboThI
o0opynoBaHus,
MPOBEIICHHUC
PEMOHTHO-
NPOGUIAKTHUCCKUX U
PEMOHTHO-
BOCCTaHOBUTEJIbHBIX
pabot

Ha
MH()OKOMMYHHKAITIO
HHOM 000pY/ZOBaHUH
U CeTSX CBA3U

(YHKIIOHATBEHBIC CXEMBI
TENEKOMMYHHKAIIIOHHOTO
000py10BaHMS TAKETHOH
repeiad JaHHBIX.

METOJIBI ¥ CIOCOOBI TTOUCKA 1
YCTpaHEHUs1 HEUCIIPAaBHOCTEN
Ha U3y4aeMoM 000pyI0BaHUU

OCHOBHBIE TEXHUUYECKHE
JlaHHbIE MapLIPYTU3aTOPOB U
KOMMYTAaTOPOB CETH
MaKETHOH MepeJadu JaHHbIX
paccMaTpHUBAaEMBIX B

CUTyalusX U HECTH 3a
HHUX OTBETCTBCHHOCTD.

(hYHKIMOHUPOBAHUS ITOMOIIBIO TIPOTPAMMHOTO oro 00opynoBaHUSL HOTO 000pyIOBaHUS
TEICKOMMYHHKALIOH | OOecredeHus..
HOTO 000pyHOBaHUs TI0JIb30BaTHCS
KOPHOPaTHBHBIX TEeXHUYECKOU
cereit 06.010D DO0/03.7 JIOKyMEHTaluuen

2. | IIK-5 Criocoben KOHCTPYKTUBHBIE MIPUHUMATh PEIICHHS B | HABBIKAMH
OpPTraHH30BaTh 0COOEHHOCTH, CTaH/apTHBIX U BBITIOJTHEHHS paboT
NpOBEJICHUE MIPUHLIMIHANBHBIE U HEeCTaHJapTHBIX TIO TIOMCKY U

YCTpaHEHUIO
TIOBPEKIECHUIM
(omu6oK B
(YHKIMOHUPOBAHNH
TEJIEKOMMYHHKAIIHO
HHOTO
000pyI0BaHUs
[IAaKETHOU Iepefayu
JTaHHBIX)

CETEeBOr0, TPAHCIIOPTHOTO U
TIPUKJIATHOTO YPOBHEH
MOJIENN B3aUMOJENUCTBUSA
OTKPBITBIX CUCTEM.

HHcTpykuuu o
3KCILIyaTaluu
aIMUHHUCTPUPYEMOTO
MIPOTrPaMMHOr0 00eceyeHus!

6.018 C/01.7 JIMCIUTIINHE BEHIEPOB.

3. TIK-7 Criocoben oO0IIre TPUHIIUTIBI aHATM3UPOBATh HaBBIKAMHA
aJIMAHUCTPHPOBATH (YHKIMOHUPOBAHUS coo0b1enus 00 orpeneneHus coOoeB
MPOIIECC TIOUCKA U anmapaTHBIX, IPOTPAMMHBIX M | OMIHOKaX B CETEBBIX M OTKa30B CETEBBIX
JIMarHOCTUKH pOTrPaMMHO-AIMAPATHBIX yCTpOHCTBaxX YCTPOMCTB.
OIIMOOK CETEBBIX CPE/CTB aJIMUHUCTPUPYEMOI
YCTPOWCTB U ceTu JIOKaJIU30BaTh OTKA3 HaBBEIKAMU
POTrPaAaMMHOTO UHUIUAPOBATH JIOKaJIU3aLi
obecneueHus APXUTEKTYPY alllapaTHBIX, KOPPEKTHUPYIOIIHE OTKAa30B B CETEBLIX

IIPOTrPaMMHBIX U JIEHCTBUS YCTpOMCTBaX.
06.027 F/01.7, octanbHbIe MPOrPaMMHO-aIapaTHBIX
CPEICTB aIMUHUCTPHPYEMOM HaBBIKAMU
ceT perucTparym,
¢bunbTpanun u
MIPOTOKOJIBI KAHAIBEHOTO, MapIIpyTH3auu

coo0mennit 006
omMOKaxX CETEBBIX
YCTPOMCTB.

PGSYJ'II)TaTI)I 06yquH${ M0 AUCHUINIMHE JOCTUTAIOTCA B pPaMKaxX OCYIICCTBIICHHA BCEX
BHU 0B KOHTAKTHOM M CaMOCTOSATEIbHOM pa6OTBI 06y11a101u1/1xc;1 B COOTBCTCTBUH C YTBCPKACHHBIM

y4eOHBIM IJIAHOM.
Nupukaropel

JOCTHIKCHUA

KOMIIETEHIINN

CUUTAIOTCA

JOCTHKEHUHN COOTBETCTBYIOIINX UM PE3YyIbTaTOB OOyUEHUSI.

2. CTpyKTYypa U cofep:KaHue TUCIUTITHHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

c(opMHPOBAHHBIMU

pu



Oo6mas Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT S 3a4.e1. (180 gacoB), ux pacmnpeneneHue
no BUAaM paboOT MpeacTaBiIeHO B Talnuie (Iisi CTYACHTOB OYHOM M OYHO-3a04HOI GdopMm
o0OyueHus).

Bup pabot ®Dopma o0ydeHHs
OYHast OYHO-3a0YHAs
2 3 2 3
Beero CEeMeCTp| ceMecT Beero ceMecTp|cemec
4acoB i S P P

(gacsl) | (dacer) (uacsr) | (gacer)

KonTakTHas padoTa, B TOM 4HCJIe:
IAYIMTOpHBIE 3aHATHS (BCEro):

BaHSTHS JISKIIMOHHOTO TUIIA - - -
MpaKTHYECKUE 3aHATUS 28 10 18 18 10 8
ImabopaTOPHBIC 3aHATH 40 22 18 22 12 10

Muas KOHTAKTHas padora:

KonTpoab camocrosTenbHoil paboTs! (KCP)
ITpomexxyrounast arrecrarus (KP) 0,5 0,2 0,3 0,5 0,2 0,3
CamMocTosiTe/IbHAsi padoTa, B TOM YHCJIe:
CaMOCTOSITEIbHOE H3YUEHHE Pa3IeNioB, CAMOINIOrOTOBKA
(popaboTKa ¥ MOBTOPEHHE MaTepuaa MPaKTHYECKHUX
BaHATHUI, U3y4CHHUE TCICKOMMYHHKAIIMOHHBIX CTaHAapTOB, | 75,8 39,8 36 103,8 49,8 54
MHOTO MaTepualia Ha caiiTaX BEHJIEPOB H3y4aeMOro
000pyI0BaHHS, TOATOTOBKA K JIA0OPATOPHBIM 3aHITHSIM)

IKoHTpOJIBb:
[loaroToBKa K 3K3aMeHy 35,7 35,7 35,7
Oﬁﬂlaﬂ TPYAOEMKOCTh Jgac. 180 72 108 180 72 108
B TOM YHCJI€E
KOHTAKTHAaNA 68,5 32,2 36,3 40,5 22,2 18,3
adora
Bayd. e[ 5 2 3 5 2 3

KonTakTHas pabota mnpu NMpoBeAeHUN YUEOHBIX 3aHATHH MO AUCHUIUIMHE «ONTHYECKHEe
U poBble MHHOKOMMYHUKAIIMOHHBIE CHUCTEMBI» BKIIOUAET B CeO0s: MPAKTUYECKHE 3aHATHS,
nabopaTopHble paboOTHl, TPYINIOBBIE KOHCYJIbTAlMM (TaK K€ M BHEAYJUTOPHBIE, Yepe3
anekTpoHHyto cpeny MS Teams). [IpomexxyTouHas arTecTamus: 3a4eT B TECTOBOMl ¢opme, a
HK3aMEH B BUJIE BBHIMOJHEHUS MTPAKTUYECKOTO 3a/IaHUsI Ha BpeMs (UTO HEOOXOAUMO JJIS TPOBEPKHU
JOCTH>KEHHUS! YMEHHI U HAaBBIKOB BIJIAJICHUS IOCTUTAEMBIX COCTABIIAIOIINX YKa3aHHBIX B IYHKTE
1.4 xoMHeTeHIHH.

2.2 Copepxanue JTUCUMIIIIMHBI
Pacrnipenenennie Bu10B yueOHOM paOOThI U UX TPYTOEMKOCTH IO pa3jieiaM JTUCITUTLIAHBI.

Paznensl (TeMbl) AUCHUILTAHBL, H3y4aeMble BO 2-M U 3-M ceMecTpax CBOJAHAasi Tabauua (oynas
¢opma):

Konngectso yacos
Ne HaumenoBanwue pasenos (Tem) AL e
Bcero aboTa pabota
J | 113 | JIP CPC
1. ApPXUTEKTypa CETEeBBIX YCTPOHCTB 7 3 4
Wzyuenne QpyHKIMOHMPOBAHMS
2. MapIIpyTu3aTopoB cepur MX GpupMsl 10 2 2 6
Juniper
MopenupoBaHue pabOTHI CETH Ha OCHOBE
3. MapHIpyTH3aTOPOB (GUPMBI juniper cepuu 16 2 4 10
MX B cpeme GNS3.




4 MapiupyTu3sanus 1 IpOTOKOJIBI 18 5 6 10
MapuIpyTH3aLUH.
5. Kommyranus, Buptyansasie cetn VLAN. 12 2 2 8
OkcIutyaTanus 000pyIoBaHuA MIpoBaiinepa B
6. TOPOZCKOH CEeTH IMaKeTHO! Iepeaadn 15,8 2 8 5,8
JaHHBIX.
ApxurtekTypa U QyHKIHOHHPOBAHHE
7. | nmporpaMMHoO-anmapartHoii miatpopmser ASR | 16,5 4 4,5 8
9K - cepun pupmei Cisco
8 AcCTeKTHI HCTION30BAHMNS MPOTOKONIOB OSPF 145 2 45 8
u ISIS Ha ceTn makeTHOM nepenayn JaHHBIX
9 OcobeHHocTH TeXHOMIOTHH L2VPN 1 ocHOBBI 16,5 4 45 8
HacTpoiiku ux Ha IOS XR
10. [Tporokon rpannyHoro numosa (BGP). 17,5 5 4,5 8
HUTOI'O no pasdenam oucyuniumvl 143,8 - 28 40 75,8
3auér 0,2
IToAroToBKa K DK3aMEHY 35,7
Ok3aMeH 0,3
OO0111as1 TPYAOEMKOCTb 10 TUCIIATUIHHE 180

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHsatus / cemuHapel, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

Pazensr (TeMbl) TUCIUIUIMHEI, U3y9aeMbIe BO 2-M U 3-M CEMECTpax CBOJHASI Tadauua (ouHo-
3a04HOAs hopma).

KonugectBo yacos
Ne HaumenoBanue pazenos (Tem) AyRuTopHas Breayuropraz
Bcero abora pabota
J |03 | JP CPC

1. |ApXHTEKTypa CETEeBBIX YCTPOHCTB 7 3 4
W3zyyenue hyHKIMOHUPOBAHUS

2. |mapuipytuzatopoB cepud MX dhupmsl 10 2 2 6
Juniper
MopnenupoBaHue pabOThl CETH Ha OCHOBE

3. |MapmpyTu3aTOpoB GUPMEI juniper cepun 16 2 2 12
MX B cpene GNS3.

4 MapupyTu3sanust ¥ NpOTOKOJIBI 18 5 5 14
MapIIpyTH3AIMH.

5. |KommyTtanus, BuptyampHble cetd VLAN. 12 2 2 8
DKcrutyaTanus 000pyAoBaHus MpoBaiinepa B

6. |ropoxckoii ceTu maKkeTHOH mepenavu 15,8 2 2 11,8
JIaHHBIX.
ApxurtexTypa 1 GYHKIIMOHUPOBAaHHUE

7. |mporpaMMHo-amnmapaTtHo# aTdopmsl ASR 16,5 2 2,5 12
9k - cepun pupmer Cisco

8 ACHEKTHI HCTIONB30BaHHA POTOKOOB OSPF 145 1 25 11
u ISIS Ha ceTn makeTHON nepenayn JaHHBIX

9 Oco6eHvHocm texHosoruu L2VPN 1 oCHOBHI 165 5 25 12
Hactporku ux Ha [OS XR

10. |IIporokosn rpanugnoro unto3a (BGP). 17,5 2 2,5 13
HUTOI'O no pazoenam oucyuniutol 143,8 - 18 22 103,8
3auér 0,2
IToaroToBKa K 9K3aMeHy 35,7
DK3aMeH 0,3
O01mas TpYI0EMKOCTB 110 TUCITUIIIHE 180

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansatus / cemuHapsl, JIP — maboparopusie
3ansaTusi, CPC — camocrositensHas paboTa CTyAeHTa



Paznienbl (TeMbl) AMCHUIUIMHBL, H3ydaeMble BO 2 CEMECTpe (ouHas ¢popma).

KomngecTBo yacoB

Ne HammenoBanwne paznenos (Tem) alenitg T
Bcero pabora paboTta
J | 113 |JIP CPC
Wzyuenne GpyHKIMOHMPOBAHMS
1. |mapupyruzatopoB cepurt MX ¢pupmbl 10 2 2 6
Juniper
MonenupoBaHnue pabOThI CETH Ha OCHOBE
2. |mapmpytu3aTopoB GuUPMEI Juniper cepuu 16 2 4 10
MX B cpeme GNS3.
3 MappyTu3zamys 1 MpOTOKOJEI 18 2 6 10
MapIIpyTU3aIHH.
OCHOBBI KOMMYTAIINH{, BUPTYalbHBIE CETH
4, VLAN. 12 2 2 8
OkcruryaTanust 000pyAoBaHUs IpoBaiaepa B
5 TOPOJICKOH ceTH HaKeTVHOP’I nepejiatit JaHHbIX| g g 2 8 5.8
Ha NpUMepe B3aUMOJICHCTBHS POYTEPOB
Juniper ypoBHs arperaiuu.
HUTOI'O no paso. ducy. 6o 2-m cemecmpe 71,8 - 10 | 22 39,8
3a4er 0,2
Hmozo 6 5-m cemecmpe: 72
Pazensl (TeMbl) TUCIUTUIMHBI, H3y4aeMbIe BO 2 CEMECTPE (0UHO-3A0YHASL (hopMa):
KomuectBo yacos
Ne HammeHnoBanwme paznenos (Tem) BT P
Bcero pabota paboTa
J | 113 |JP CPC
W3ydenue GyHKIIMOHUPOBAHUS
1. |mapmpyrtuzatopoB cepun MX pupmbr 10 2 2 6
Juniper
MonenupoBanue pabOThI CETH Ha OCHOBE
2.  |Mapmpytu3aTopoB GUPMEL Juniper cepuu 16 2 2 12
MX B cpene GNS3.
3 MappyTn3zaiys 1 mpoTOKOJEI 18 2 5 14
MapIIpyTU3alHH.
OCHOBBI KOMMYTAINH{, BUPTYyaJIbHBIE CETH
4. VLAN. 12 2 2 8
OkcruryaTanust 000pyAoBaHuUs MTpoBaiaepa B
5 TOPOJICKOH CeTH naKeT?oﬁ repe/iaun JTaHHBIX 158 2 5 118
Ha NpUMepe B3aUMOJICHCTBHS POYTEPOB
Juniper ypoBHsI arperaium.
HUTOI'O no paso. ducy. 6o 2-m cemecmpe 71,8 - 10 | 12 49,8
3a4eT 0,2
Hmoeo 6 5-m cemecmpe: 72
Paznernsr (TeMbl) AUCIUTUTMHBL, H3y4aeMble B 3 ceMecTpe (ouHas ghopma):
KosuectBo yacos
Ne HaunmenoBanue paznenos (Tem) AT Bueayuropraz
Bcero pabota pabota
J | 113 |JIP CPC
1. |ApXMTEKTypa CEeTEeBBIX YCTPOMUCTB 7 3 4
ApXHUTEKTypa M QYHKIIMOHUPOBaHUE
2. |mporpaMMHO-anmapaTtHoif matdopmsr ASR 16,5 4 |45 8
9K - cepun dupmsai CisCo
3 AcnexTsl HCTIONB30BAHHS IPOTOKOIIOB OSPF 145 2 |as 8
u ISIS Ha ceTn nmakeTHOM nepegadn JaHHBIX
4 Oco6eH“HOCTI/I texHosoruu L2VPN u ocHOBEI 16,5 4 |45 8
HacTpoiiku ux Ha [0S XR
5. |IIpoTtokon rpannynoro numo3a (BGP). 17,5 5 |45 8




KonnuecTBo yacoB

Ne HaumenoBanue paznenos (Tem) AyRuTOpHas Breaymuropraz
Bcero pabota pabota
J | 113 | JIP CPC
HUTOI'O no pa3zo. oucy. 6 3-m cemecmpe 72 - 18 | 18 36
IToaroToOBKA K DK3aMEHY 35,7
DK3aMeH 0,3
Hmozo 6 6-m cemecmpe: 108

Pazpaenbl (TeMbl) TUCHUIUIMHBI, U3Y9aeMbI€ BO 3 CEMECTPE (0UHO-3a0uHAs (hopma).

KonuuecTBo yacoB

Ne HaumenoBanue paznenos (Tem) SN Bueaynuropras
Bcero pabora paboTta
J | 113 |JIP CPC

1. |ApxuTeKTypa CEeTEeBBIX yCTPOICTB 7 1 6
ApxuTeKTypa 1 GYHKIIMOHUPOBAHHUE

2. |mporpaMMHo-anmapaTtHoii miatdopmsr ASR 16,5 2 |25 12
9K - cepun pupmai Cisco

3 AcCHeKTsI HCTIOIB30BAHNS IIPOTOKOIOB OSPF 145 1 |25 11
u ISIS Ha ceTn nakeTHO nepegayn JTaHHBIX

4 Oco6eHuHocm texHosoruu L2VPN 1 ocHOBBI 16,5 2 |25 12
HacTpoiiku ux Ha [OS XR

5.  |IIpotokoxn rparngroro nurosa (BGP). 17,5 2 2,5 13
HUTOI'O no paso. oucy. & 3-m cemecmpe 72 - 8 10 54
IToaroToBKAa K PK3aMEHY 35,7
DK3aMeH 0,3
Hmozo 6 6-m cemecmpe: 108

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTITHHBI

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA
CornacHo yueOHOMY MIaHy JIEKIUU IO JaHHOW JUCIMILTUHE HE MPETyCMOTPEHBI.

2.3.2 IlpaKkTHYecKHe 3aHATHS.

(dbupmsl juniper cepun MX

MapIIpyTU3aTopa Olivel2.1R1, HCITIOJIb30BaHNE 00pazoB

®dopmMma
Ne Hauveroare Coneprxanue paszzena (TeMbl) TEKYIIEro
pa3zmena (TeMbl)
KOHTPOJIS
Tumer  gunoB. Kommpomuccsl:  ckopocTh, (DyHKIHMOHAIBHOCTD,
rubkocts, 1era. CPU, ASIC, FPGA, NP, Programmable ASIC.Uursr
JUil  JaTaleHTPOBBIX  KOMMyTartopoB.  Apxurektypa  ASIC:
dmnueckoe ycrpoiictso, SerDes, PHY, Silicon Photonics, Packaging
1 APXHUTEKTypa CETEBBIX n Advanced Packaging. Jlornueckoe ycTpoiicTBo: Pre-Ingress
" |ycrpoticT processing, Parser, Ingress Match-Action, Traffic Manager + MMU,
Egress Match-Action, Deparser, Pipeline,  Programmable Pipeline.
Apxurtektypa mamaru: Crossbar, Shared Buffers, Dedicated + Shared
buffers, Headroom buffers, Admission Control, Combined Input and
Output queuing, Virtual Output Queueing.
Crpoenne MapmipyTuzatopa W (yHKIHOHHpoBaHHE Trio-umrcera,
pabora mHTepdeiicHBIX KapT u MoxayJsei. OnpeneneHue CTPYKTypbl
Wzyyenne B3aUMO/ICHCTBUSI MHTEP(EHCHBIX, MPOTPAMMHBIX M MHKPOCXEMHBIX
2 (YHKIIMOHHPOBaHUS KOMITaHEHTOB, Ha mnpumepe cepur MX. OrmpeneneHue MOHATHS U
" |MapuIpyTH3aTOpOB CepHU |B3aMMOCBSI3H TaKUX KoMIaHeHToB, kak FPC/DPC/MPC, MIC/ PIC,| JIP/II3
MX ¢upmsl Juniper RE/SCB, Control wu Data Plane. OcHoBHbIE mnapameTpbl
obopynoBaHus, MIPaKTHYECKOE 3a7aHue Ha pacuér
MPOH3BOIUTENBHOCTH.
MoaenupoBaHue padOThl |ACHEKTH  YCTAHOBKH  MPOTPAMMHOTO  OOECNEYeHHs, AacCIeKThI
3 |ceTH Ha OCHOBe MOJIKITIOUEHUIO pealbHOro o0paza Mapmpytuzaropa Juniper MX, TIP/II3
" |mapmpyTnzaTopos OTpaHHWYCHUs] Ha KCIOJIb30BAaHME, COKpAIEHHAas Bepcust oOpasza




B cpeae GNS3. BUPTyallbHBIX KOMIIBIOTEPOB M OCHOBHBIE KOMAHJbl YIpPaBICHUS
Linux m Unix. O6s3arenpHas IOCIEAOBATEIBHOCTh JECHCTBHIA,
MPEIOCTEPESIKCHUE U «Oarmy».
Mapupytuzupyemsle npoTokosbl. IIpoTokonsl IP-mapmpyTtuzanum.
Mapupytuzauus u Mexanu3Mm co3maHus moxacerei. CrarWdeckas MapIIpyTH3AIlH.
4. |\IPOTOKOJIBI O030p  OMHAMHYECKOU MapmpyTU3alliil ¥ IPOTOKOJIOB JIP
MapIIpyTH3ALNH. mapmpytusamun:  RIP, OSPF, [IS-IS nwa mnpumepe HacTpoiiku
obopyaoBanus Juniper.
Kon¢urypupoBanue KoMMyTaTopoB ¢ (GYHKIHEH MapIipyTH3aIuu.
Pabora c Tabmuueii MAC-anpecoB. IlepBoHauasnpHas HacTpoika
Kommyranus, . L
5. |BupTyatbHbIc ceti KOMMYyTaTopoB Juniper Switch: coBpemeHHasi cepusi Ha IpuMepe P
VLAN. EX9200. IllupoxoBemaTenbHbleé JOMEHBI B CETAX VLANV.
Kondurypupopanne VLAN. M3onsuus mopToB. MarucTpaibHbINA
npotokos1 VLAN mex 1y KoMMyTaTopamy B poyTepoM Juniper.
ApXuTeKkTypa TOpPOJACKOW ceTH mepeAayd JaHHBIX Ha IpHUMepe
OKcIuTyaTaus JefcTByromeil  Moienu  perHoHambHOM cetn  «PocTenmexom»y.
o0opynoBaHus OCHOBHBIE TPOTOKOJIBI HCIIOJNB3YEMBIE Ha CETH C JeTalu3aluei
6. |mpoBaiinepa B TOPOJICKOH |THIOBBIX HACTPOEK KOMMYTaTOPOB arperamiy M MapIIpyTH3aTOpPOB JIP
CeTH NMAKeTHOW Nepefaul |0ObeIMHAIONNX UX B CIMHYIO TOPOACKYIO CETh MAaKeTHOH nepenadn
JTAHHBIX. nanHbiX. [lpumep peanmsaruu bridge domain Ha arpuranuoHHBIX
poytepax ¢upmsl Juniper.
ApXUTEKTypa 1 Data Plane, Control Plane, Management, CPU, RSP, wmarpuua
(YHKIMOHUPOBaHHUE KOMMYTallUM, NHTaHHE ¥ BEHTWIANMA; IUIAThl pACHIMPEHUS U
7. |mporpaMMHO-anmapaTHON |CaTeJUIUThL. ACIEKThl YCTaHOBKM HporpamMmHoro obecnedenus,| JIP/II3
ruatdopmbl ASR 9k - aCIeKTHI MOJKITIOUCHHI0 00pa3a Maprupytuzatopa Cisco ASR 9k B
cepuu pupmsl Cisco GNS3, orpannyeHus Ha UCIIOJIB30BAHUC
AcnexTsl ucronbp3oBaHus |CpaBHEHUE, aHAJIU3 TOCTOMHCTBA M HEJAOCTATKOB, B3aUMO/JIeiicTBUE C
g, |POTOKOIIOB OSPF u ISIS |npyrumu npoTokojiaMu, UCIIOJIb30BaHKE ISl 0aaHCHUPOBKH TpaduKa. P
" |Ha ceTu makeTHOU JlorupoBaHue ¥ MOHUTOPUHT.
riepeiauu JaHHBIX
Ocobennoctu Crpykrypa 12vpn, koHduUrypupoBaHne ICEBIONPOBOJa (Xconnect
g |TexHonOrHU L2VPN u group u pw-class). I[lomsatme u mpaBmwima ynmaneHus |2transport P
" |ocHOBBI HACTPOUKHK MX Ha |Torudeckoro uurepdeiica. Opranuszanus bridge domain.
I0S XR
IMoaxmoueHue k cetH Internet, ICONB3yONIME TPOTOKOJ TPAHMYHOTO
nutio3a BGP. Ynpasnenne mapmpyramu B BGP. Arperanus 8 BGP-4.
10 [porokon rpanmanoro  ([lomnepskka HSRP mexny neyms uatepdeiicamu VRF. Opranmszanus P
" |mumro3a (BGP). gactHeix cereid (VPN). Mcnonb3oBanne npoTtokoia MBGP Ha cetn
MakeTHOM mnepenaun JaHHbIX. [Ipumepsl TexHomoruit L3VPN
KOMMYTAIIU{ IO METKaM. MOHHUTOPHHT.

3ammra nabopatopHoit pabotTel (JIP), BhIMONIHEHHE MPAKTUYECKUX 3aJaHUN Ha CaMMX

3aHATHUAX TIOJT PyKOBOJICTBOM Tipenoaasatens (I13).

2.3.3 JlaGopaTopHbIe 3aHATHS.

HaunmenoBanue dopMa TeKy1IEro
Ne HanmvenoBanue nabopaTtopHbIX paboT p ym
paszena KOHTPOJIS
1 2 3 4
N3yuenue . . TEXHUYECKUN OTUET
(byHKIHORUPOBaHMS Co3nanue BUPTYyaJIbHOM na6(_)paTop1/m B OMYJLLMOKHON cpexe| - 1a6OpATOpHBIM
y GNS3 uzyuenus pabdorst Juniper MX80 nox Jun OS. U3ydenue
1. [mapmpyTnzaTopos paboram
cepri  MX  (ppwbi ocHOBBI (yHKIMOHHMpoBaHust Jun OS, 6a3oBble KOMaHIbI
Juniper YIIpaBJIeHUs, HACTPOWKa HHTEP(EHCOB.

2 MopenupoBanue
MapIIpyTH3aTOpPOB

3. [MX B cpene GNS3.

" |paboThI ceTH Ha OCHOBE

bazoBoe  MonenupoBaHHe pabOTHI CETH HAa  OCHOBE
MapmipyTu3zatopoB ¢upmer Juniper cepuun MX: HacTpoiika
yIOain€HHOTO  JIOCTyMNa, TMpaB I[OJIb30BaTeed, MpOCMOTp
COCTOSTHMH anmapaTHOW U MPOTPaMMHON YacTH poyTepa.

TEeXHUYECKUH OTYET
10 1a00pPaTOPHBIM
pabotam

GbupMBL juniper cepuu

[IpumeHenne MexaHH3MOB 00paOOTKH Tpaduka, OCHOBBI
paboThl W BOCCTAaHOBJCHHS KOH(HTryparuii Ha OCHOBE
MapIpyTu3aTopos hupmer Juniper cepun MX.

TEXHUYECKHUI OTUYET
10 JTA0OPaTOPHBIM
pabotam




. |TEXHHYECKHH OTYET
Crarndeckast MapIIpyTH3aIus, OCHOBBI MOHUTOPHHTA (Juniper
4. 10 1a0OpaTOpHBIM
MX).
L pabotam
. |TEeXHHYECKHI OTYET
Nuuamudeckas Mapmpyrtusais RIP, mpumenerne policy,
5. . . 110 1a60paTOPHBIM
MapmpyTtuzaus ultrace options, ocHoBsI orupoBanus (Juniper MX). aGoTam
—— IPOTOKOJIBI P = "
TEeXHUYECKUH OTYET
MapuIpyTU3aum. W3zydyenune mnporokona wmapmpyrusauun OSPF u  mowmck
6. . ; 110 1a60paTOPHBIM
HeucnpaBHocTel (Juniper MX).
- pabotam
TEXHUYECKUU OTYET
7. Nsydenune npoTtokona Mapipytusamuu 1S-1S (Juniper MX). o mabopatopHbim
paboTtam
DKcruyaTanus
00opynoBaHUs
npoBaiinepa B . .
r(I)) o csog cetn TEXHUIECKUH OTUET
g. |TOPOACKO Hacrpoiika 6a3oBoii nognepykku Ha MX-series VPN Layer 2. |mo ma6opaTopHbiM
MaKeTHOH  mepemadu
paboTtam
JaHHBIX. Kommyrtanms,
BUPTYaJIbHbIC cetn
VLAN.
Coznanue BUPTyalnbHON Ja00paTopuu B SMYIISIIIMOHHON cperie N ..
TEXHUYECKUI OTYET
GNS3 msyuenus padboter ASRI000 non 10S XR. Usyyenue
9. 1o J1abopaTopHBIM
ocHoBbl (yHKIHoHUpoBaHus |OS XR, 0a30Bblec KOMaHJBI
ApXuUTeKTypa U . . paboTtam
yIpaBJICHUs], HACTPOWKa HHTEP(EHCOB.
— (OYHKIIMOHUPOBaHUE
bazoBoe  MonenupoBaHHe pabOTHI CETH Ha  OCHOBE . .
MpOrpaMMHO- . . |TEeXHUYECKHH OTUET
. mapmipytuzatopoB ¢upmsr Cisco cepun ASRIK: HacTpoiika
10jannapatioii JAn€HHOro J0CTYNa, NpaB TONb30BaTeNed, MpPocMOTp| o 1a00paTopHpIM
mratpopmel ASR 9k - Y . yna, 1p . o TP p pabortam
. COCTOSIHMH anmapaTHOH M MPOrpaMMHOM 4acTH poyTepa.
— cepun pupmer Cisco " "
TEeXHUIECKUH OTUET
Crarudeckasi Mapuipytusanus, yrnpasienue mo SSH, Telnet u
11 o 1ab0paTOPHBIM
IPUMEHEHHE aCCeS JIHUCTOB.
paboTtam
Uzyuenne pabotel mpoTokona wmapmpyTtm3ammn OSPF  Ha|TexHWYeckuid OT4ET
AcnexTsl
12 TeneKoMMyHHUKaMoHHOM obopynoBanuun ASRIK 10S XR.|no naboparopHbiM
WCTIONIb30BaHMs
OCHOBBI JIOTHPOBAHHUS 1 MOHUTOPHHTA. paboram
—npotokonoB OSPF > "
. [M3ydenne paboTel mpoTokonma Mapmpyruzanuu ISIS  Ha|texHMueckuid OTUET
ISIS Ha ceTu makeTHOM
13 TeneKOMMyHHUKAIMoHHOM obopynoBannn ASRIK 10S XR.|mo mabopatopHbiM
nepenayu JaHHbIX
JlorupoBaHue U MOHUTOPUHT. paboram
W3ydyenue paboThl mnporokosa Mapuipytuzauuun BGP  Ha N ..
TEeXHUYECKUI OTYET
14 [TpOTOKON TPAaHUYHOTO|TeIeKOMMYHHUKAIIMOHHOM oOopynoBannn ASRIK 10S XR. 110 NA60DATODHEIM
nutto3a (BGP). Hactpoiika ¢uibTpanmu o0bsBICHHE MapIIPyTOB OT cOcela. a60TaMp P
JlorupoBaHue ¥ MOHUTOPUHT. P
OcobennocTu TEXHUYECKUN OTUET
15|TexHOOTHH L2VPN wu|U3yuenue ocHoB MoHuTopHHra coctosiuusi ASR9000 10S XR, 10 NA6ODATODHEIM
OCHOBBI HAaCTPOWKH HX|MOJEIUPOBAaHKE M aHAIN3a BOSMOXKHBIX OIIMOOK. patop
paboram
Ha IOS XR

HpI/I N3YUCHUH JHUCHUIIIINHBI

MOTYT HOPUMCHATCA HCKOTOPLIC

ACIICKThI

MOJIENIN

«TepeBEPHYTOr0 OOYUEHUS» B PEKUME TUCKYCCHOHHO-OPUEHTHPOBAHHOTO IEPEBEPHYTOTO
Kjacca WM BUPTYaJbHOTO MEPEeBEPHYTOrO Kiacca: AMCTAaHIMOHHBIE 0Opa3oBaTelIbHBIC
TEXHOJIOTHH (JIEKTpOHHOE O0OydeHue) B (QopMe CMENIaHHOTrO OOy4YeHHs, OCHOBAaHHOTO Ha
COYETaHUM OYHOro OOyueHHs M OOYy4eHHUS KOMIBIOTEPHBIMH CpEACTBAMH, BKIIOYAIOIINMHU
HEKOTOpPBIEC acmleKThl B (hopmaTe MUCTaHIMOHHOTO oOydeHust B coorBercTBuu ¢ ®I'OC BO. B
YCIIOBUSAX Pa3BUTHS AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIbHON Cpebl By3a B KauecTBe
yrpaBieHus: o0yueHrneM BbiOpaHa uiatrgopma Moodle, omHako, COBMECTHO € HEH ISl CO3aHuUs
U MyOJMKAIMM KOHTEHTa U y4eOHBIX OOBEKTOB HCIIOJB3YIOTCA: CIY)X0a BHIIEO TPAHCIALUU
Microsoft Stream u WHCTpYMEHT JUIs KOMMYHHKAIMM M oOpaTHO# cBs3u Microsoft Teams.
OpHako, 1715 yAanéHHOTO BBITOJHEHHs JTaOOpaTOpHBIX paboT Tpedyercst coBpemenHas OBM c
napamMeTpaMH JIOCTaTOYHBIMU JUIsI OJHOBpeMeHHOW sSMysiiuu pabotel B GNS3  derhipéx
poyrepoB Juniper cepun MX ¢ BocbMbio 10G mHTepdeiicoB QEMU+riot smynstopom s



BTOpOTO ceMecTpa. M 1oCcTaTouHbIMU Uil OAHOBPEMEHHOM aMyisiuu paboTsl B GNS3 yetbipéx
poyrepoB ASR 9K mist tperhero cemectpa. IlpuMmepHble MHHHMMAalbHBIE TPEOOBaHHS IS
komdoptHoro uzyuenust kK CPU — e xyxe Ryzen 5 2600 nnu Intel Core 15-8400, O3Y — He meHee
16 T'G.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IPOEKTOB)
CornacHo y4eOHOMY IUIaHy KypCOBBIE pa0OTHI (IIPOEKTHI) MO JaHHON NUCIUIUIMHE HE
PElyCMOTPEHBI.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeHHsl AJs CAMOCTOATEIbLHON PadoThI
00y4YaIIUXCS 10 JUCHHILINHE (MOYJII0)
Hepequb y‘Ie6HO'MeTO,HI/I‘{eCKOFO obecrieueHus JUCHUIIIIUHBI I10

Ne Bung CPC o
BBITIOJTHEHHUIO CAMOCTOSITEIIbHOH PabOTHI
1 |IIpopaboTka yuyeGHOTO 1. Meroandeckue yka3aHHsS IO OpPraHU3AIMHU CAMOCTOSTEIBHON paboThI
(TeopeTHuecKoro CTYIICHTOB, YTBEP)KACHHbIE Kadeapoi ONTOdJIEKTPOHUKH, IPOTOKOI No 6
MaTepHaia), TOATOTOBKA K ot «01» maprta 2017r.

TEKylIeH ¥ IPOMEXKXYTOYHOH |2. JloKyMeHTaIus Ha TeJIeKOMMYHUKAIIHOHHBIC TPOIYKTHI (000pyI0BaHME)

arrecranuu (3a4€Ty, Tectam u|  ¢dupmbl Juniper https://www.juniper.net/documentation/

BOTIPOCaM) 3. JokyMmeHTanus Ha TEICKOMMYHHKAITMOHHBIE TMPOAYKTH (000pYIOBaHIE)
¢bupmer  Cisco https://www.cisco.com/c/ru_ru/support/routers/index.html
https://www.cisco.com/c/en/us/td/docs/routers/asr9000/software/asrok-r6-
2/routing/command/reference/b-routing-cr-asr9000-
62x.html?dtid=0sscdc000283 (ms gocTyma K HEKOTOPBIM OTUCAHHSAM —
HE00XO0IMMO 3aperucTpupoBaThest Ha caiite Cisco)

4. https://juniper-exam.ru/wiki/3arnasnas _crpanuia

3 |IloaroroBka K BHINOJHEHUIO |1. MeToanveckue ykazaHHs 10 OpraHU3alui CaMOCTOATENILHOM paboThI

J1a00paTOPHBIX PadoT. CTYJICHTOB, YTBEPXKICHHbIE KadeApoil ONTOINEKTPOHUKH, MPOTOKOI Ne 6
Odopmitenune Texuudeckoro |ot «01» mapra 2017r.

0T4€Ta 1O JTAOOPATOPHBIM 2. MeTtoandeckne peKOMEHIAINN, BUICO O0BSICHEHUS, OTIMCAHUS U 3aIaHUS
paboTtam. K MIPOBEICHUIO JTA0OPAaTOPHBIX PabOT pa3MEIICHBI B JICKTPOHHOM

nHpOpMaMOHHO-00pa3oBaTensHOH cpene Kyol'y
https://openedu.kubsu.ru/course/view.php?id=12269

VY4ebHO-MeToIMYeCKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOoThl OOydaroIIMXCS M3
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU 3710poBbst (OB3) npegocraBistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JJOPOBBS U BOCTIPUATHS HHPOPMAIIUH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B MieyaTHOU (popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

J17is U1 ¢ HApYIICHUSIMH CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTATEILHOTO afapara:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHMHIE€HTA
o0yJaromuxcs.

3. O0Opa3zoBaTebHble TEXHOJIOTMHU, NPHUMeHsieMble NPH OCBOCHMHU JAUCHUILINHBI
(Mmomyuis)

[Tpu n3yd4eHUn AUCUUIUIMHBI POBOJSATCS CIAEAYIOLIUE BUJIbI YUEOHBIX 3aHATUNA U palboT:
MPAKTUYECKHUE 3aHATHS, JOMAIHUE 3a/laHusl, 3alluTa JIa0OpaTOPHBIX PadOT, KOHCYIbTAIlUU C
npernojaBaTesieM, caMOCTOsITeNIbHAsE paboTa CTYACHTOB (M3y4Y€HHE TEOPETUYECKOro MarepHala,
MOJTOTOBKA K MPAKTHYECKUMH 3aHSATHUSIM, TIOJITOTOBKA K JIA0OPATOPHBIM 3aHSTHSIM, BBIIIOJIHEHUE


https://www.juniper.net/documentation/
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=osscdc000283
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=osscdc000283
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=osscdc000283
https://juniper-exam.ru/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://openedu.kubsu.ru/course/view.php?id=12269

JIOMAIIHUX 3a/laHuH, TOATOTOBKA 3a4€Ty U IK3aMEHY).

JUia mpoBeleHHs YacTU IPAKTMYECKUX 3aHATUH HCHONB3YIOTCS MYJIbTUMEIUMHbIC
CPEJCTBA BOCIPOU3BEIEHUS aKTUBHOI'O CO/IEP>KMMOTI0, ITO3BOJIAIOIIETO CTYIEHTY BOCIIPUHUMATh
O0COOEHHOCTH M3y4aeMOM JUCLMIUIMHBI, HUIPAlOIMe peIIAoUlyl0 pojlb B IOHUMaHUM U
BOCIPUATUHU C BO3MOKHOCTBIO TYT K€ NOBTOPEHUEM HAKAIIJIMBATh OIBIT ISl CAMOCTOSITEIILHOTO
pa3BUTHS, a Tak ke B (POPMHUPOBAHUU NMPO(PECCUOHANBHBIX KoMIleTeHIUH. CTyIeHTY B pexXuMe
CaMOCTOSITENIbHOW pabOThl PEKOMEHIYETCsl M3YYeHUE KOPOTKOMETPAXKHBIX BUACOPPArMEHTHI 110
U3y4aeMbIM BOIIPOCaM, OMMCAHUs 10 paboTe 000pYyJOBaHUSA U €ro MPOrPaMMHOI0 OOecredeHus
Ha calTax IPOU3BOAMUTENICH 000PYI0BaHUS UCIIOJIB3YyEMOI0 Ha 3aHATHUAX, a TAKXKE MPAKTUKOBAThH
U3y4eHHblE Ha J1labopaTopHbIX paboTax MNpUEMBI KOH(PUIYpUpPOBAaHUSA OOOPYAOBaHUS U
aJIMUHUCTPUPOBAHUSA CETEH U JIOJIENIBIBATH JOMAIIIHUE 3a/1aHus 110 TJabopaTopHBIM padoTam. [Ipu
IPOBEICHUN IPAKTUYECKUX 3aHATUH MOTYT IPUMEHATHCA JOMNOJIHUTENBHBIE CIIPaBOYHbIE
MatepHaibl. Ha HEKOTOPBIX MPAaKTUYECKUX U JTA0OPATOPHBIX 3aHATHAX CUCTEMAaTHYECKU yyeOHas
rpyma JeIuTcs Ha MOATPYyNIbI o 2-3 yenoseka. Kaxx10i moArpyIme BbIJal0TCSI CBOU MCXOTHBIX
JaHHbIE K pacCMaTpUBaeMbIM Ha 3aHATUHU 33Ja4aM U HA3HAYaeTCs PYKOBOJUTENb PYIIBI s
HPUHATHS PELIeHUs IOMCKa HeHCTIpaBHOCTEN U e€ ycTpaHeHus. I1pyu BO3HUKHOBEHUH TPYAHOCTEN
IpenojaBaTesib [IOMOTaeT TIpyNnaM B JOCTH)KEHMM IOJOXHUTEJIBHOTO pe3yiabTaTa. B xone
IPOBEPKU MPOMEXKYTOUHBIX PE3YJIbTATOB, MOUCKA U MCIPABICHHUS OIIMOOK, OCYIIECTBIIAETCS
MHTEPAaKTUBHOE B3aUMOJECUCTBHE BCEX YUACTHUKOB 3aHSTHUS.

IIpu npoBeneHun nabOPAaTOPHBIX pPAOOT KaXIbl CTYACHT BBIIIOJHACT 3aJlaHUe
UHAMBUAYalIbHO. [IpenosaBarenb KOHTPOIUPYET XOJ BBIIOJHEHUS PabOThI KaXKAOr0 CTYJ/IEHTA,
OpoBepseT  MPaBWIBHOCTh  HACTPOWKM  OOOpYyJOBaHMUS M COOpaHHOIO  Makera
TEJIEKOMMYHHUKAIIMOHHON ceTu. [IpermonmaBaTens yTouHsisi XoJ pabOThHI, €CIU CTYJEHT YTO-TO
BBINOJIHSET HE IPAaBUIIbHO, YKa3bIBAET HA OIUOKY, OOBACHSAET U IOMOTAET MIPEOA0JIETh CIOKHbIE
MOMEHTBI; IpPOBEPSIET JOCTOBEPHOCTh MOJY4YEHHBIX pe3yibTatoB. [locie BblmosHEHUs
1abopaTOpHOil pabOThl CTYAEHT 3allMIIaeT €€ OTBeYas Ha TEOPETHYECKUE KOHTPOJbHBIE U
JIOTIOTHUTENIbHBIE BOMPOCHI. JJabopaTopHble pabOoThI BHITOIHAIOTCS HA EPEAOBOM MPOrPaMMHOM
o0ecreyeHnn SMYJSIIUK paboThl 100ambHBIX ceTei cBsa3um GNS.3 mo3BoJsONIEM COCTaBUTh U
HAaCTPOUTh MarucTpajabHble, IPOMBILIUIEHHbIE U CETH MPOBAIEPOB CITYkKO.

IIo m3y4yaeMoil DUCLMIUIMHE CTYJIEHTaM IPENOCTABIAETCS BO3MOKHOCTD IOJIb30BaThCS
yu4eOHO-METOIMYECKUMHU MaTepuajaMi U PEKOMEHJALUsSMU pPa3MEIIEHHbIMA B 3JEKTPOHHOM
uH(pOpMaIIMOHHO-00pa3oBarTebHON cpene MoaynbHoro Junamuyeckoro OOyuenust Ky6I'V, a
TaK € B PENO3UTOPUSIX MPOU3BOIUTENEH UCIOIB3YEMOTO B 00Y4EeHHH 000PYAOBAHHUS.

Koncynbranuu npoBoAsTcs pa3 B IB€ HEAETH AJS pa3bsiCHEHHs MPOOIEMHBIX MOMEHTOB
IIPU CaMOCTOSITEIbHOM U3Y4YE€HUHU BOMPOCOB U3Y4aeMOM JUCHHUIIIINHBIL.

Takum 00pa3oM, OCHOBHBIMH 00pa30BaTeIbHbIMM TEXHOJIOTHUSIMHU, MCIO/Ib3YeMbIMH B
y4eOHOM mnpoiiecce sIBJASIOTCA: 00CYKIEHHE CI0XKHBIX U AUCKYCCHOHHBIX BOIIPOCOB U MPOOIIEM ¢
pa3bopoM HTHX BONPOCOB HAa MPAKTHUECKUX 3aHATHUAX; JabOpaTopHble 3aHATHS — paboTa
CTYJEHTOB B MaJIbIX IpylIax B peKUMax B3aUMOJAEHCTBHUS «IIPEoJIaBaTelb — CTYIEHT», «CTYJIEHT
— TIpenojaBaTeby, «CTYOEHT — CTyAeHT». IIpu mpoBeneHMHM NPaKTUYECKUX U J1aOOpaTOPHBIX
YUeOHBIX 3aHATHN TPEAYCMOTPEHO pa3BUTHE Yy OOYYAIONIMXCS HABBIKOB KOMAaHIHOW paboTHI,
MEKITMYHOCTHON KOMMYHUKAIMH, TPUHATHS PELICHUH U JTMJIEPCKUX KaueCTB.

Jlns nun ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS MPEAYCMOTpPEHA OpraHu3alus
KOHCYJIBTAIMH C UCTIOJIb30BAaHUEM IIEKTPOHHOU 1mouThl iu Microsoft Teams.

[Ipy wu3yyeHUW AUCUMILIMHBI MOTYT TIPUMEHATCS HEKOTOpbIE AaCMEKThl MOJETH
«epeBEPHYTOr0 OOyUEHHUS» B PEKUME TUCKYCCHOHHO-OPUEHTHPOBAHHOTO IEPEBEPHYTOTrO
Kjlacca WJIM BHUPTYaJbHOTO NEpeBEPHYTOrO Kiacca: JAMCTAHIMOHHBIE O00pa3oBaTENIbHbBIE
TEXHOJIOTUH (2JIEKTpOHHOE OOyuyeHHe) B (hopMe CMEIIaHHOTO OOy4YeHMs, OCHOBAaHHOIO Ha
COYETaHUU OYHOro OOyueHHs] M OOYy4EHHUS KOMIBIOTEPHBIMH CpEACTBAMH, BKIIOUYAOIIMMU
HEKOTOpBIEC acleKThl B (hopMaTe AUCTAHIMOHHOTO oOyueHus B cootBercTBuu ¢ ®PI'OC BO. B
YCIOBUSAX Pa3BUTHS IEKTPOHHONW MH()OPMAIMOHHO-00pa30BaTEIbHON Cpebl By3a B KauecTBE
ynpasieHus: o0yueHreM BeiOpaHa atdopma Moodle, ogHako, COBMECTHO ¢ HEl Ui CO3JaHUs



U MMyOJIMKAIMM KOHTEHTa U y4eOHBIX OOBEKTOB HCIIONB3YIOTCS: CIyk0a BHACO TPaHCISALHMU
Microsoft Stream 1 UHCTpYMEHT /11 KOMMYHHUKAIIUK U oOpaTHOM cBsi3u Microsoft Teams.

4. OueHoYHbIe CPeACTBA AJS TeKYylero KOHTPOJISA yCIeBAaeMOCTH M NPOMeKYTOYHOI

aTTreCTalumn

OneHouHble CpeAcTBa IIpPEeIHA3HAYEHBbl /Uil KOHTPOJS M OLEHKH 00pa30BaTENIbHBIX
JOCTHKEHUI O00y4arouuxcs, OCBOMBIIMX Hporpammy y4eOHOH aucuuIuiuHbl «OnTtuyeckue
U(PPOBBIE TETCKOMMYHHUKAIIMOHHBIE CUCTEMBDY.

OueHoYHBIE CpEACTBA BKJIIOYACT KOHTPOJBHBIC MaTepuajbl [UJIi MPOBEACHUS TeKYIIero
KOHTPOJIsA B (hopMe BHITIOJTHEHHS JIaOOPATOPHBIX padOT MPOMeKYTOUHOI aTTecTanuu B hopme
TECTOBBIX BOIIPOCOB Ha 3a4€T BO BTOPOM CEMECTPE; BOIIPOCOB U IIPAKTUUECKOM 3a/1a4M K 3K3aMEHY
B TPETHEM CEMECTpE.

CTpyKTypa OLEHOYHBIX CPEACTB AJIsl TeKYlIeil i NPOMEKYTOYHOH aTTeCTAlluN

Kox 1 HanmeHOBaHMe HaumeHoBaHMe OLICHOYHOIO CpeCTBA
Ne Pe3ysprarel 00y4eHus
HHAWKATOpa . [Tpomexyrounas
/11 (B cootBeTcTBUH C 1. 1.4) Tekymuid KOHTPOJIb
(B cootBeTcTBHH C 1. 1.4) aTTeCTAINS
[NK-4 Crocoben JlabopatopHsie pabOTHl | 3adeTHOE
BEITIOTHATE pabOTHI 110 TECTHPOBAHUE.
o0ecreueHHIo [IpakTrgaeckoe
3HATh CeTEeBBIC TCXHOIOTHH.
(YHKINOHUPOBAHUS 3aaHne Ha HK3aMeHe.
TEIEKOMMYHHUKAIIHOHHOT O Bompoc Ha 5k3ameHe
o0opynoBaHus Nel-14
KOPHOPaTUBHBIX ceTel 3HaTh OCHOBBI Jlabopartopubie paboThl | 3aueTHOE
KOH(UTYPUPOBAHUS C TECTHPOBAHHE.
HOMOIIIBIO TIPOrPAMMHOTO [pakTryeckoe
o0ecreyeHusl. 3aJlaHie Ha DK3aMeHe
1 YMeTh BBIONTHATH PaboThI JlaboparopHnbie paboThl | 3aueTHOE
10 KOH(HUTYPUPOBAHHUIO TECTUPOBaHHE.
TENeKOMMYHHKAI[HIOHHOTO [pakTryeckoe
00opyIOBaHU 3aJlaHAe Ha HK3aMeHE
YMETh MoIh30BaTHCS JlabopatopHsie paboTsl | IIpakTHueckoe
TEXHUYECKOU 3a/laHue Ha SK3aMeHE
JIOKyMEHTaluei
Bramets HaBEIKaMH JlabopatopHsie pabOTHl | 3a4eTHOE
KOH(HUTypHUPOBAHUS TECTHPOBaHUE.
TEJIEKOMMYHHUKAIIHOHHOT O [IpakTrgaeckoe
000py10BaHUS 3aJlaHue Ha DK3aMeHe
ITK-5 Cniocoben 3HaTh KOHCTPYKTHUBHBIE JlaGopaTopHsle paboTsl | 3aueTHOE
OpraHu30BaTh 0COOEHHOCTH, TECTUPOBaHHE.
MPOBEJICHUE U3MEPEHUI 1 | TPUHLUNNAIBHBIC U Bomnpoc Ha 2k3ameHe
IIPOBEPKY KauecTBa (yHKIIMOHATBHBIE CXEMBI Nel,6,7
paboTel 060pYIOBaAHYS, TEJIEeKOMMYHUKAIIMOHHOTO
MPOBEJICHUE PEMOHTHO- 000pyI0BaHHs TAKETHOI
NpOQUIAKTHUECKHX U repe/iau JaHHBIX.
PEMOHTHO- 3HaTh METOJBI ¥ CTIOCOOBI JlaboparopHubie paboThl | 3aueTHOE
5 | BOCCTAHOBHTEILHBIX MTOKCKA U YCTPAHCHUS TECTUPOBAHHE.
paboTr Ha HEHUCIIPaBHOCTEH Ha [IpakTHyeckoe
UH()OKOMMYHUKALIUOHHOM | H3y9aeMOM O0OPYI0BaHUH 3aJjaHue Ha DK3aMeHe
000py/IOBaHUH U CETAX Bomnpoc Ha sx3amene
CBSI3U No4.8,9,10
3HaTb OCHOBHBIE JlabopatopHsie paboOThl | 3a4eTHOE
TEXHUYECKHE TaHHBIC TECTHPOBaHHE.
MapuIpyTH3aTOPOB U Bomnpoc Ha 5x3amene
KOMMYTaTOPOB CETH Nel,6,7
MTAKeTHOH Iepesadn TaHHBIX




paccMaTpruBaC€MbIX B
AUCTIUIIIINHE BEHACPOB.

YMeTh NPUHUMATh PEIICHUS
B CTaH/aPTHBIX
HECTaHJAPTHBIX CUTYaLUsIX
1 HECTH 33 HUX
OTBETCTBEHHOCTb.

JlabopatopHsie pabOTHI

3aueTHOE
TECTHPOBAHHE.
IIpakTuueckoe
3aJaHue Ha DK3aMEHE

Brnaners HaBbIKaMu
BEITIOJTHEHHS PaboT 1o
MTOKCKY U YCTPAHCHUIO
MOBPEXKICHHH (OIIMOOK B
(O YHKIIMOHUPOBaHUH
TEJICKOMMYHHKAI[HOHHOTO
000pyI0BaHUs MAKETHON
nepeiayu TaHHbIX)

JlabopatopHsie pabOTHI

3aueTHOE
TECTHPOBaHHE.
IIpaktuueckoe
3a/laHue Ha DK3aMCHe

TIK-7 Criocoben
aJIMUHHCTPHUPOBATH
MPOIIECC TIOUCKA U
JIIMAarHOCTUKH OIIUOOK
CETEBBIX YCTPOUCTB U
MIPOrPaMMHOTO
obecrieyeHust

3HaTh 00IIUE MPUHIIUIIBI
(YHKIMOHUPOBaHHS
anmapaTHBIX, IIPOrPaMMHBIX
U IIPOrpaMMHO-aNIapaTHBIX
CpencTB
aIMHHHCTPHPYEMOIi ceTH

JlabopartopHblie pabOTHI

3ayeTHoE
TECTUPOBAHHE.
IIpaktuueckoe
3aJjaHue Ha DK3aMEHE
Bomnpoc Ha 5k3ameHe
Nel-14

3HaTh apXUTEKTYPY
anmnapaTHeIX, IPOrPaMMHBIX
U IIPOrPaMMHO-aIapaTHBIX
CPEICTB
aIMUHHUCTPUPYEMOU CETH

JlabopatopHbIe pabOTHI

3aueTHoe
TECTUPOBaHHE.
Bomnpoc Ha 3x3aMeHe
Nel-14

3HaTh MPOTOKOJIBI
KaHaJIbHOT'O, CETEBOTO,
TPAaHCHOPTHOTO U
MIPUKIIaIHOTO YPOBHEH
MOJIENN B3aUMOICHCTBHS

JlabopartopHblie pabOTHI

3aueTHOE
TECTUPOBAHUE.
IIpakTuueckoe
3aJlaHHEe Ha SK3aMEHe
Bonpoc Ha 3k3ameHe

OTKPBITBIX CHCTEM. Ne2-5,8-14
YMeTh aHATU3UPOBATh JlaGopaTopHsbie paboThl | 3aueTHOE
cooO1eHus 00 onuoKax B TECTHPOBaHUE.
CEeTEeBBIX YCTPOHCTBAX [paktrueckoe

3aJjaHue Ha YK3aMeHe
Bomnpoc Ha 3x3ameHe

Ne4,8,9,10,12
YMerTs nokanu3oBaTh oTka3 | JlaGopaTopHbie paboThl | 3aueTHoe
WHUIIUUPOBATH TCCTUPOBAHUC.
KOPPEKTUPYIOLUE ACUCTBUS IIpakruueckoe

3aJlaHAEe Ha DK3aMEHe
Bomnpoc Ha 3x3aMeHe
Ne4,8,9,10

Brnamets HaBEIKaMU
orpeneeHus cO0eB 1
OTKAa30B CETEBBIX YCTPOWCTB

JlaGopaTopHble paboTHI

3aueTHOE
TECTUPOBAHUE.
[IpaxTnyeckoe
3a7laHUE Ha DK3aMeHE
Bomnpoc Ha 3x3ameHe
Ne4,8,9,10

Brnanets HaBbIKAMU
JIOKaJIU3aIlii OTKa30B B
CETEBBIX YCTPOMCTBAX

JlaboparopHblie paGoOTHI

3aueTHOE
TECTUPOBAHUE.
IIpakTuueckoe
3a/laHue Ha DK3aMeHe
Bomnpoc Ha sk3amene
Ne4,8,9,10

BraneTs HaBBIKAMH
perucTpanyu, QuibTpaIuu
Y MapIIpyTH3AIHU
coo01eHuit 00 onrmoKax
CETEBBIX YCTPOWCTB

JlaboparopHble paGoOThI

3aueTHoe
TECTUPOBAHHE.
IIpaxTryeckoe
3aJlaHHe Ha DK3aMeHe
Bonpoc Ha 3k3ameHe
Ne4,8,9,10




Wuctpykuuu no JlabGopaTopHsie paboTsl | 3aueTHOe
9KCIITyaTallx TECTUPOBAHHE.
aZIMHHUCTPHPYEMOTO [IpakTHueckoe
MIPOTrPaMMHOTO 3aJjaHue Ha HK3aMEHE
obecrieueHNs Bomnpoc Ha sx3amene
Ne3,9,10,14

TunoBblie KOHTPOJIbHbIE 32JaHUSI MM HHbIE MaTepUAJIbl, He00X0ANMMBIE /IJIl OLleHKH

3HAHMIi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOEHUS 00pa30BaTeIbLHON MPOrPaMMbl
IlpumepHnulit nepeuens 60nPocos u 3a0aHuil

IIpumep yacTH BONPOCOB OTHOT0 M3 BAPMAHTOB 33JaHUS T€CTAa, BBIHOCMMBIX HA 3a4€T MO
aucuuuinae «Onrtuyeckue nuppoBbie HHPOKOMMYHUKANMOHHBIE CHCTEMbD) [IJIs1
NMPOMEKYTOUYHOM aTTeCTAlluM BO 2-M ceMecTpe

TectoBble 3aaHus cOcTOUT U3 35-40 (B 3aBUCHMOCTH OT CJIO’KHOCTH) TEOPETUUECKUX BOIIPOCOB
IPAaKTUYECKOM HAIPaBJIEHHOCTH MO TEMaTHUYECKUM paszzenaMm paboueil mporpammbl yd4eOHOMH
JMCIUILIHHBL 2-T0 cemecTpa (mpoBoautcs B cucteme moodle). Bo Bcex Bompocax kaxioro tecra
npeznonaraeTcss BbIOOp OJHOro H3 3-6-X BO3MOXHBIX OTBETOB. Tak Kak oONMCaHUE Ha
000pyIOBaHUE W YNPABJICHUE MPOTPAMMHBIMH MOIYJISIMH JIOCTYITHO Ha CaiiTe MPOM3BOIUTEIS
paccMaTpuBaeMoro o0OpyJI0BaHUs TOJBKO Ha MHOCTPAHHBIX S3bIKAX, TO MPHU MEPBOIl MOIBITKE
TECT MPOBOAMUTCS HA TEXHHUYECKOM AHTIMICKOM S3bIKE MPOQECCHOHATHHON HANpaBIEHHOCTH.
Cucrema OLIEHOK BBIIIOJIHEHUSI KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJIUYHOY» — KOJIMYECTBO MPAaBMWIBHBIX OTBETOB OT 90% 110 100%:;

— «XOPOILI0Y» — KOJINYECTBO MPABUIIBLHBIX OTBETOB OT 75% 10 90%;

— «YJOBJICTBOPUTEIHHO» — KOJUYECTBO MPABWIBLHBIX OTBETOB OT 60% 1m0 75%.

Ecnu BbIMOIHSIETCS BTOpasi MONBITKA MPOWTH TECTUPOBAHUE, HO HA PYCCKOM SI3bIKE — TO UTOTOBAs
orieHka gopmupyercs BoruntanueM 20% oT mosyuyeHHoOro pesyibrata. B ciaydyae npoxokaeHus
BTOPOM TOMNBITKM HA aHTJIMICKOM S3BIKE CHCTEMa OLEHMBAHUS OCTAETCS TAKOM ke Kak U MpHu
IIEPBOM MOMBITKE.

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?
e A user@router> show configuration
e B. user@router# show
e C. user@router> show system configuration
e D. user@router> show system commit

Which interface type connects the control and forwarding planes on an MX Series device?
o 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 C.show interfaces terse | except up
o D. show interfaces terse | except down

You are asked to change the cable on interface ge-2/1/3. Which statement is correct?
A. The cable is found on FPC 1, slot 3, and port 2.
B. The cable is found on slot 1, port 2, and FPC 3.
C. The cable is found on port 3, FPC 2, and slot 1.
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
o B.delete
e C.delete 0
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.
o C. Polices are evaluated based on the order in which they are applied to a routing protocol.
o 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 C. 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.
o B. OSPF hello packets that are sent from a remote router and are destined for the local router.
e C. Telnet traffic that is sent from a remote host and is destined for the local router.



o 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.)

e A.show chassis hardware

e B. show chassis temperature-thresholds

o C. 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.

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

o 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?

A. set

B. copy candidate active

C. apply-config

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?
e A help log messages
e B. man log messages
e C. man syslog
e 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

e 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 C. /var/lhome/user/
o 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 asan outbound filter on interface fxp0

e B. as an outbound filter on interface lo0

e C. asan inbound filter on interface fxp0

e D.asaninbound filter on interface 100

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

e A TTL
o B.flags
e C. checksum
e D.type
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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; } }



o 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; } }

o 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; } }

o 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

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

e C. set interface ge-0/0/0 ip4 address 192.168.1.1 mask 255.255.255.0

e D. setinterfaces 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.
o 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

o 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 C. Junos devices use the forwarding table to compare incoming packets against existing entries to
determine the next hop.
o 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 Itallows users to retain all uncommitted changes when exiting exclusive configuration mode.
o 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%
e 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

e B. serialized checking

e C. packet sequencing

o D. parallel checking

In dotted decimal notation, what is the equivalent of 11010101 01000010 01111111 110000107
e A 213.66.127.194
e B.214.66.128.195
e C.212.64.143.194
e D.213.66.111.194

Ilepeyennb BONPOCOB M NpUMepPbI NPAKTHYECKUX 32/1aHNI, BBIHOCUMBIX HA JK3aMeH
no aucuuniuHe «Onrtuyeckue uHu@ppoBbie MHPOKOMMYHHKALMOHHBIE CHCTEMbD» s
NPOMEKYTOYHOM aTTecTaluM B 3-M ceMecTpe

buner conepkuT aBa BOMpoca M OHY NMPAKTHUECKYIO 3a1aqy BeimoaHsemyo B GNS3.

1. Crtpoenue mapupyrusatopa Juniper cepurt MX u ¢pynkimronupoBanue Trio-uurncera.
Omnpenenenue MOHITHS U B3aMMOCBSA3HM TakuX KomnaHeHToB, kak FPC/DPC/MPC, MIC/
PIC, RE/SCB, Control u Data Plane.

Junamuueckue |GP mpoToKoIbl MappyTH3almH.

L2VPN na ocHoBe bridge domain.

Mertonbl peructpariyu, GUIbTPALUU U MapUIPYTU3ALUU COOOIIEHUH 00 OIMOKax CeTeBBIX

ycrpoiicts Jun OS.

5. IIpoToKoIbI KaHATBHOTO CETEBOTO TPAHCIIOPTHOTO U MPUKIIAJHOTO YPOBHS, MOJEIN
B3aMMOJICHCTBHS OTKPBITHIX CUCTEM

6. KoHcTpykTHBHBIE 0COOEHHOCTH M 001IMe TPUHIUIBI PyHKIMOHUpoBaHUs ASR9000

7. ApxurexTypa nporpammHo-annapatHsix cpeacts IOS XR na ASR9000

8. OCHOBHOI MPUHIIUT JIOKAJTM3AIMK 0TKa3a CeTeBbIX ycTpoicTB Ha mpumepe ASR9000 (B Tom
YUCJIE MOHUTOPHHT).

9. Mertoab! peructpanuu, GUIbTpaluy U MapLUIPyTU3aLUU COOOLIEHNH 00 OmMOKax CeTeBbIX
ycrpoiictB 10S RX.

10. Metoabl KOHTPOJIS ¥ (PUIABTPALIMH MOCTYMAIOIIMX AaHOHCOB JIJIs TPOTOKOJa bgp.

11. OcHoBHBbIE OTIMYMS QYHKIIMOHUpPOBaHUs U HacTporku Ha ASR9000 npoTokoios
mapupyruzanun OSPF n ISIS.

12. OcobeHHOCTH (HYHKIIMOHUPOBAHUS IMPOTOKOJA bgp Ha CTHIKE IBYX CETEH.

13. IMpuHIUIsl GYHKIMOHUPOBAHHS MYJIbTHCEPBUCHOMN CETH MAaKETHOW Nepeayn JaHHbIX U
IPUMEPHI OCHOBHBIX TEXHUUYECKHX JaHHBIX MapLIPYyTU3aTOPOB U KOMMYTaTOpOB
NPUMEHSIEMbIX Ha CETH.

14. Texnonorus L2 u L3VPN kommyTanuu mo MeTkam.

o



[IpakTnueckoe 3aganue Nel.

B smymsmuonnoit cpene GNS3 Ha ocHoBe MX80 non ynpasiernem Jun OS cmonenupoBaTh
paboty OSPF npoTtokosna MapuipyTu3anuu Mex 1y TpeMsl calTaMu KJIIMEHTOB, TOJIKITIOYEHHBIMU K
pa3HBIM arperarMoHHBIM POyTepaMm; MPU HACTPOWKE HCIOIB30BaTh JBE PA3IMUYHBIC area, BCE
ocTaJbHbIE TapaMeTPbl BEIOPATh CAMOCTOSATEIBHO.

[IpakTuueckoe 3aganue No2.

B smynsmuonHoit cpene GNS3 Ha ocHoBe MX80 non ynpasiennem Jun OS cmonenupoBaTh
paboty ISIS npoTokona MapmpyTH3auu MEXI1y TpeMs caiTaMu KIMEHTOB, TOIKIFOYCHHBIMU K
Pa3HBIM arperalMoOHHBIM POyTepaM, BCE OCTAJIbHBIEC MaApaMEeTPhl BHIOPATh CAaMOCTOSTEIBHO.

[TpakTrueckoe 3aganue Ne3.

B smynsuunonnoi cpene GNS3 na ocHoBe MX80 moz ynpasnenunem Jun OS cmonenupoBathb
paboTy CTaTUYECKOrO MPOTOKOJIA MapIIPYTHU3AMKA MEXIYy TpeMs caiitamu kKiaueHToB A, B u C
MOJIKJTFOYEHHBIMU K Pa3HbIM arperaiMoHHbIM poyTepaM. HacTpouTh MOJIMTHKY TOCTYIIa, YTOOBI A
¢ B mo telnet 6s11 HeocTyneH, a ¢ C — HepoctyneH no SSH. Bee ocranbHbie mapamMeTpbl BRIOPaTh
CaMOCTOSATEINBHO.

[IpakTuueckoe 3aganue No4.

B osmynsuuonnont cpene GNS3 Ha ocHoBe ASR9000 mox ympaBinenuem IOS XR
cmozenupoBath pabotry OSPF mporokona mapuipyTuzaluu MexJy TpeMms calTaMu KJIMEHTOB,
NOJKITIOYEHHBIMH K Pa3HBIM arperallioHHBIM pOyTepaM; IMPH HACTPOMKE HCIIOIb30BaTh JIBE
pas3JInYHbIE area, BCE OCTAJIbHbBIE TApAMETPhI BEIOPATh CAMOCTOSATEINIBHO.

[TpakTiueckoe 3aganue NeS.

B osmymsmuonnoit cpene GNS3 na ocHoBe ASR9000 mon ympasiaenuem [IOS XR
cMmonenupoBaTh paboty ISIS mpoTokona MapuipyTHU3alud MEXIy TpeMs caiTaMd KIHEHTOB,
MOJIKJIIOUEHHBIMUA K pa3HbIM arperaloHHbIM pOYyTEpaM, BCE OCTajbHbIE MapaMeTpbl BbIOpaTh
CaMOCTOSITENBHO.

[TpakTueckoe 3aganue Ne6.

B osmynsuuonnoit cpene GNS3 Ha ocHoBe ASR9000 mox ympaBnennem IOS XR
CMOJIETUPOBaTh pabOTy CTAaTMYECKOrO MPOTOKOJA MapLIPYTH3allUd MEXAy Tpems caitamu
keHTOB A, B 11 C moIkIr09eHHBIMU K pa3HBIM arperaliioHHbIM poyTepaM. HacTpouTs momuTuKy
nocrymna, uto0bl A ¢ B mo telnet 6611 HenoctyneH, a ¢ C — HenoctyneH o SSH. Bee ocranbHbie
napameTpsl BEIOPATh CAMOCTOSITENTBHO.

IIpakTnueckoe 3amanue Ne7.
B smynsaunonnoi cpene GNS3 Ha ocHoBe ASR9000 oz ynpasnenuem IOS XR nHactpouts
mbgp CTHIK, IPU HACTPOMKE HCIOIb30BATh JIBA PA3IMYHBIX Vrf.

IIpakTnueckoe 3amanue Ne§.

B smynsaunonnoit cpene GNS3 Ha ocHoBe ASR9000 oy ynpasnenuem 10S XR Hactpouts [2vpn
MICEBIO0-TIPOBO MEX1Y yIaJICHHBIMU MapHIPyTU3aTOPaMHU JUIsl IBYyX CaTOB KJIIMEHTOB.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

Onenka KpuTtepuu oneHuBaHus 10 IK3aMEHY
Bricokuii OIIEHKY «OTJMYHO» 3aCIy’KUBAET CTYJCHT, OCBOMBIIHI 3HAHWS,
YPOBEHb «5» YMEHUS, KOMIETEHIMH M TEOpeTHYeCKuid marepuan 0e3 mnpobesos;




(oTNIM4HO) BBINOJIHUBIIMK BCE 3aJaHUs, MPEIyCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; IIPaKTUYECKHE HaBbIKU
npo¢eCCHOHATBHOIO MPUMEHEHUSI OCBOCHHBIX 3HAHUH C(OPMHPOBAHBI.
OOHapyXUBIIEMY BCECTOPOHHEE CHCTEMAaTHYECKOE 3HAHME Y4eOHO-
IPOrpaMMHOI0 MaTepuaia, yMeHHue CBOOOHO BBIMOIHATh IPAKTUYECKHUE
3aJaHus. BricTaBisieTcs CTyACHTaM, YCBOUBIIHNM B3aMMOCBA3b OCHOBHBIX
HNOHATUI TUCHMIUIMHBI B UX 3HAYEHHUHU AJIs MpUoOpeTaeMoil npodeccuu,
IMMPOsABUBHICMY TBOPUYCCKHC CIOCOOHOCTH B IIOHUMAaHWH, HW3JI0XKCHUU U
UCIOJIb30BaHUHU Yy4eOHO-IIPOrpaMMHOI'0 MaTepuaa

OLICHKY  «XOpOLIO»  3aClIyXUBAaeT CTYIEHT, MPaKTUYECKU

Cpennwuii MIOJTHOCTHIO OCBOUBIIINI 3HAHUS, YMEHHSI, KOMIIETCHIIUU U TEOPETUICCKHIA

YPOBEHB «4» MaTepuain, y4eOHbIC 3a/laHds HE OIICHEHbl MAaKCHMAJIbHBIM YHCIIOM

(xoporo) OamnoB. OOHapyKUBIIEMY TIOJHOE€ 3HaHHE Y4eOHO-TIPOTPaAMMHOTO
MaTepuaia, YCIEIIHO BBIMOJTHUBIIEMY TPEIyCMOTPEHHBIC MPOTPaMMOi
3aj1auu.

OLICHKY «yZIOBJIETBOPUTEJIBLHO) 3aCIIYKUBAET CTYIEHT, YACTUYHO C
npo0enaMy OCBOMBIINM 3HAHUS, YMEHUS, KOMIETEHIIUN U TEOPETUUECKUN
MaTepHall, MEHbIIYI0 4acTh y4eOHBIX 3aJaHWil JUOO HE BBINOIHWI IO

IToporoBsslii KOHIIa, JINOO OHU OLICHEHBI YMCIOM OaioB OJIM3KUM K MUHUMAJIbLHOMY,
YpOBEHB «3» HEKOTOPbIE MPAKTUIECKHUE HABBIKU HE chopMupoBaHbl. OOHAPYKHUBIIEMY
(ynoBierBopuTesl | 3HaHHME OCHOBHOIO Yy4eOHO-IPOrpaMMHOr0 Marepuaiga B oObeMme,
bHO) HEOOXOIMMOM ISl NaNbHEHIIeH MpeacTosmei paboTel mo mnpodeccuu,

CHPABJSIFOIIEMYCSl  C  BBINIOJIHEHUEM  3aJ]aHud, MPEIyCMOTPEHHBIX
nporpammoil.  OOmajmalmuM ~ HEOOXOAMMBIMM ~ 3HAHUSIMH,  HO
JIOMYCTUBIIMM HETOYHOCTU B OTBETE€ HAa SK3aMEHE M IPH BBINOJIHEHUH
HK3aMEHAIIMOHHBIX TPAKTUYECKHUX 3a/IaHUMH.

MuHuMaNbHbII OLIEHKY «HEY/IOBJIETBOPUTEIBHO» 3aCIYyXXHMBAaeT CTYIEHT, He
YPOBEHB «2» OCBOMBIINI 3HaHUS, YMEHHS, KOMIIETCHIINH U TEOPETUUECKHIA MaTepral,
(HeyIOBNETBOPUT | yueOHblEe 3aJaHUsl HE BBINOJHWJ, TNPAKTUYECKWE HAaBBIKU HE
€JIbHO) c(OpMHUPOBAHBI.

Kpurtepuu onenuBanus no 3avery:

TecroBble 3amaHuss COCTOMT W3 35—45 TEOPETHUECKHUX BOIPOCOB IO TEMATHUYECKUM
pazzenaM paboueil mporpaMMbl y4eOHON TUCHUILIMHBIL, JJa0OpaTOpHBIM paboTaM 2-ro cemecTpa.
CucreMa OLIEHOK BBINOJIHEHHSI KOHTPOJIBHOTO 3a4€THOTO TECTUPOBAHUS:

— «OTJIMYHO» — KOJMYECTBO MPaBMIBHBIX OTBETOB OT 90% 1o 100%:;

— «XOpOIIO0» — KOJIMYECTBO MPABUIIBHBIX OTBETOB OT 75% 10 90%;

— «yZIOBJIETBOPHUTENHHO» — KOJIMYECTBO MPaBUIIBLHBIX 0TBETOB 0T 60% 10 75%.

— «HE yJIOBJIETBOPUTEIBHO» — KOJIMUECTBO NTPaBUIIBHBIX OTBETOB MeHee 59%.

Tak kak onmucaHue Ha 0OOPYJOBAHME M YNpaBICHUE MPOrPaMMHBIMH MOJYJSMHU JTOCTYITHO Ha
caiiTe MpPOM3BOAUTEINSI PaCCMAaTPUBAEMOI0 00OpYI0BAHUS TOJIBKO Ha MHOCTPAHHBIX S3BIKAX, TO
IIPU [IEPBOI MOMBITKE TECT MPOBOAUTCS HA TEXHUYECKOM aHTIIUHCKOM SI3bIKE MPOPECCHOHANBHON
HanpasJIeHHOCTU. Ecin BBIMOIHAETCS BTOpasi MONBITKA MPOWTH TECTUPOBAHHME, HO HA PYCCKOM
A3bIKE — TO UTOTOBas olleHKa Gopmupyercs BeluuTanueMm 20% OT mojydeHHOro pesynibTara. B
ClIly4ae MPOXO0XKJIEHHUS BTOPOM IOMBITKA Ha aHIVIMHCKOM SI3BIKE CHCTEMa OLICHMBAHMS OCTAETCS
TaKOW K€ KAaK ¥ IPH IEPBOMN MOMBITKE.

«3a4TeH0» BBICTABIISETCS O0YUYAIOIIMMCS MOJYYUBIIEMY 110 3a4€THOMY TECTY OILICHKH
«OTIIMYHO», «XOpOUIO» WU «YAOBJICTBOPUTCIBLHO» B JIIO6OM COUCTaHNU — JONMYCTHBIIUM
MOTPEITHOCTH B BHITIOJIHEHUH JTA0OPATOPHBIX pabOT, HO 00J1a1al0IIUM HEOOXOAMMBIMH 3HAHUSIMHU
Y YMEHHSAMU I UX YCTPAHEHUS [IPU KOPPEKTUPOBKE CO CTOPOHBI IIPEIIOAaBaTEII.



«He 3a4TeH0» BBICTABIISICTCS 00YJAIOIEMYCsl ITOTyYUBIIEMY 110 3a4ETHOMY TECTY OLICHKY
«HE YJIOBJIETBOPUTEIHHO» — T.€. 0OHAPY>KUBIIEMY CYIIECTBEHHbIE TPOOEIIbI B 3HAHUSIX OCHOBHOT'O
OPOTPaMMHOTO0 MaTepHalia 10 IUCIHIUIMHE, ¥ JOMYCTUBLIEMY MPHHIWIHUAIBHBIE OMIMOKUA B
BBIMIOJTHEHUH TPEIyCMOTPEHHBIX MPOrpaMMoON J1Ta0OpaTOpHBIX 3aJaHuil (OTCYTCTBUE 3HAHUUN
3HAUUTENBHOM 4YacTW MPOTrPaMMHOIO MaTepuasa; HENOHWMAaHUE OCHOBHOIO COJEp’KaHus
TEOPETHUYECKOr0 MaTepuasga; HEYMEHHE IPUMEHSTh TEOPETUYECKHME 3HAHUS IPU PELIECHUU
NPAaKTUYECKHX 33/1a4; JJOMYCTUBIIEMY PHHIUITHAIBEHBIE OITHOKH.

OneHouHble CpencTBA Ui HMHBAJIUAOB W JIUIl C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIAUBUAYAIBHBIX MICUXO(DU3NICCKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
NPEOCTABIISCTCS JOTIOJHUTEILHOE BPEMS JIJIs IOJATOTOBKU OTBETA HA SK3aMEHE;

— IIpU TPOBEJICHUH IPOLEAYPHI OIICHUBAHUS PE3yIbTaTOB 00yUEHHsI HHBAINIOB H JIULL C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBS MPETYCMATPUBACTCS MCIIOJIb30BAHUE TEXHUYCCKHX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOUMOCTH JIJISl 00YYAFOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBbSI
U WHBAIWAOB TIPOLEAypa OICHWBAHUS pE3YyNbTaTOB OOyYEHHs 110 JAWCHUILUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHHBaHUsI Pe3yJIbTAaTOB OO0Y4YEHHS WHBAIWAOB M JIUI] C OTpPaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbsI 10 JTUCHHUIUIMHE (MOJIYJIO) TPEAyCMAaTPUBACT IPEIOCTABICHHE
uHpopManuu B QopMmax, aJaNTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J7ig U1 ¢ HapYIICHUSMHU CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist AT ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

5. [lepevennb y4yeOHOI JnTepaTypbl, HHGOPMALHOHHBIX PeCyPCOB U TEXHOJIOTUH

5.1. YueOHasi iuTeparypa

1. CeTH M TeIEKOMMYHHUKAINH : Y4eOHUK U ipakTuKyM a7 By30B / K. E. Camyiinos [u np.] ; mox
penakuueit K. E. Camyitnosa, 1. A. llanumosa, JI. C. Kyns6osa. — Mocksa : U3garenbcTBo
FOpaiit, 2021. — 363 c¢. — (Bricuee obpazoBanue). — ISBN 978-5-534-00949-1. — Texkcr :
anekTpoHHsld  //  OOpazoBarenvHas  1utatrpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/469090

2. Hubpos, M. B. Cetu u TenekoMMyHHUKauu. Mapmpytusanus B [P-cetsix B 2 4. Yactp 2 :
y4eOHUK 1 TPaKTHKYM 11 By30B / M. B. JIlubpoB. — MockBa : U3narensctBo FOpaiit, 2021. —
351 c. — (Beicmee oopazoBanue). — ISBN 978-5-9916-9958-7. — Tekct : 2neKTpOHHBIN //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/471908

3. Ontnyeckne UQPPOBBIE TEIEKOMMYHUKAIIMOHHBIE CHUCTEMBI: JTa0OPAaTOPHBIA MPaKTUKYM. /
A.C. JleBuenko, B.B. CmiocapeBckuii, H.A. SIkoBenko/ ISBN 978-5-8209-0872-9 Kpacuozap.
Ky6anckmit roc. yu-t, 2013. Y.I: BBenenue B TeXHOJNIOTHIO  ITU(POBBIX
TesieKoMMyHHUKaIMoHHbIX ceteir TCP/IP. 82c.

4. Jlubpos, M. B. Cetn u tenekoMMmyHuKaruu. Mapmpyruzanus B [P-cetsax B 2 4. Yactp 1 :
y4eOHUK 1 IPaKTHKYM 11 By30B / M. B. JIubpoB. — MockBa : U3narensctBo FOpaiit, 2021. —



https://urait.ru/bcode/469090
https://urait.ru/bcode/471908

333 ¢. — (Bwicmiee obpaszoBanue). — ISBN 978-5-9916-9956-3. — Tekct : 3neKTpOHHBIH //
O6pasosarenbHas wiathopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/471236

5.2. NHTepHeT-pecypchbl, B TOM 4HCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (DBC):

1. DBC «IOPAMT» https://urait.ru/

2. OBC «JIAHb» https://e.lanbook.com

Pecypcobl cBOOOIHOTO J0CTYyNA:
1. Caiit paspaboTumka NpPOTpaMMbl SMYJSIUU paboTel riobanmbHbIX cereir  GNS.3:
http://www.gns3.net/
2. Kypnan «Texnuka CBsi3u» — IPOU3BOJCTBEHHBIH TEXHUYECKUH JKypHal, OCBEIIAET BCE
aCIIeKThI TeJICKOMMYHUKaIUi u cBsizu: https://iks.sut.ru/rubricator/tehnika-svyazi/
3. JlokyMeHTalMs Ha TEJICKOMMYHHKAIMOHHBIC HPOIYKThI (00OpymoBanue) Qupmbl Juniper
https://www.juniper.net/documentation/
4. JlokyMeHTalMsi Ha TEJICKOMMYHHUKAIMOHHBIC TPOAYKThI (0OopymoBanue) ¢upmblr 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 (ms moctyma k
HEKOTOPBIM OIMHMCAHUSIM — HEOOXOIMMO 3aperucTpupoBaThes Ha caiite CiSCo)
5. https://juniper-exam.ru/wiki/3arnaBHast _crpaHuia
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

CoOcTBeHHbIE YJIEKTPOHHbIE 00pa3oBaTe/ibHbIe H HH(POPMalHOHHBIE pecypchl
KyoI'y:

1. OnexrpoHHas uH(opMaMoHHO-00pa3oBaTenbHas cpeaa MoaynbHoro JIMHaMU4YeCKOro
O06yuenus KyoI'Y paznen «Ontuueckue nuuppoBbie ”HPOKOMMYHUKAITMOHHBIE CHCTEMBI»—
Mertonnyeckue peKoMeHAalNN, BUAe0 00bSCHEHHS, OMUCAHUS U 3aJIJaHUS K IPOBEJCHUIO
71a00paTOPHBIX PabOT pa3MeIleHbl B 3JIEKTPOHHON HH()OPMAIIMOHHO-00pa30BaTEIbHON cpefie
Ky6I'V https://openedu.kubsu.ru/course/view.php?id=12269

2. ba3a yueOHBIX IJIaHOB, yU€OHO-METOIMUECKUX KOMIUIEKCOB, MyOIMKaUi U
koHpepentmii http://mschool.kubsu.ru/

3. DnexrpoHHblii apxuB gokymeHToB Kyol'Y _http://docspace.kubsu.ru/

I[J'I}I CO3JaHud U Hy6JII/IKaI_II/II/I KOHTCHTA U y‘-Ie6HLIX 00BEKTOB npenoaaBaTeyicM HCIOJIb3YCTCA
cny:xb6a Buaeo TpaHcmaiuu Microsoft Stream  https://www.microsoft.com/ru-ru/microsoft-
365/microsoft-stream, a MHCTPYMEHTOM JUTS SIEKTPOHHOH KOMMYHHKAIIUH H 0OPAaTHOM CBSI3H CO
CTyneHTaMH wucnoib3yercs Microsoft Teams https://www.microsoft.com/ru-ru/microsoft-

teams/log-in.

6. MeTonnueckue ykazaHus /Jisi 00y4aomMxcs M0 0CBOEHHUIO TUCIUIIMHBI (MOTYJIs)

OnHUM U3 OCHOBHBIX BUJIOB JICSITEIBHOCTH CTYJICHTA SBIISIETCS CaMOCTOSTENIbHAs paboTa,
KOTOpasi BKJIIOYaeT B ce0s M3ydyeHHE TEOPEeTHMUECKOro MaTepHaia, B OCHOBHOM TEXHHYECKHUX
OIMCAHUIl C CAaliTOB JIByX MOWU3BOJAUTENCH TEIEKOMMYHUKAIIMOHHOTO 00OpyaoBaHMs Juniper m
CisCo, moAroTOBKH K BBHIMOJIHEHHIO JTAOOPATOPHBIX paboT, 0HOPMIIEHHIO TEXHHUECKUX OTYETOB
110 HUM.


https://urait.ru/bcode/471236
https://urait.ru/
https://e.lanbook.com/
https://iks.sut.ru/rubricator/tehnika-svyazi/
https://www.juniper.net/documentation/
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=osscdc000283
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=osscdc000283
https://juniper-exam.ru/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://setilend.ru/wa-data/public/site/info/Cisco/Datasheets/ASR9000_architecture.pdf
https://www.cisco.com/c/en/us/support/docs/routers/asr-9000-series-aggregation-services-routers/116453-technote-ios-xr-l2vpn-00.html
https://www.cisco.com/c/en/us/support/docs/routers/asr-9000-series-aggregation-services-routers/116453-technote-ios-xr-l2vpn-00.html
https://openedu.kubsu.ru/course/view.php?id=12269
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
https://www.microsoft.com/ru-ru/microsoft-365/microsoft-stream
https://www.microsoft.com/ru-ru/microsoft-365/microsoft-stream
https://www.microsoft.com/ru-ru/microsoft-teams/log-in
https://www.microsoft.com/ru-ru/microsoft-teams/log-in

MeToauka caMOCTOSATEIHHON paObOThI MPEABAPUTEIHHO PA3BACHSIETCS MpernogaBaTesieM u
B TOCJICIYIONIEM MOXKET YTOUHATHCS C Y4€TOM HWHIMBUIYAJIbHBIX OCOOCHHOCTEH CTYJICHTOB.
Bpemsi u MecTo caMOCTOATEIHHOU padOThl BEIOMPAIOTCS CTYISHTAaMH MO CBOEMY YCMOTPEHHIO
MJIaHUPOBAHUE BPEMEHU HAa CaMOCTOATEIIbHYIO paboTy, HEOOXOIMMOT0 Ha U3YYCHUE HACTOSIICH
JTUCIUIUIMHBI, CTYJACHTaM JIy4dllle BCEro OCYIIECTBISAThH PABHOMEPHO HAa BECh CEMECTp,
MIpeayCMaTpUBas MPU STOM PETyJIIPHOE MOBTOPEHUE TPOHIEHHOTO MaTepHaa.

CaMocTosTenbHYIO padOTy HA/I AUCIUILTUHON CIIEAYeT HAYMHATD C U3YYCHUS TIPOTPAMMBI,
KOTOpasi COJEPKUT OCHOBHBIC TpeOOBaHWSA K 3HAHUSIM, YMEHUSM M HaBbIKaM OOy4YaeMbIX.
O0s13aTeNBHO CIeAyeT BCIOMHHUTD PEKOMEHIAINH ITPET01aBaATEsl, TaHHBIC B X0JI€ YCTAHOBOYHBIX
3aHATUH. 3aTeM CleayeT NMPHUCTYIaTh K M3YYCHHUIO OTICIBHBIX Pa3JelioB U TEM B IOPSJKE,
IIPEAYCMOTPEHHOM IIPOTPaMMOi.

[TonyunB mnpencraBieHne 00 OCHOBHOM COJCP)KaHMHM pasjiesia, TeMbl, HEOOXOIUMO
W3YYUTh MaTepHall Mo TeMe, U3JI0KCHHBIN Ha PEKOMEHAYEMBIX pecypcax CBOOOIHOTrO JIOCTyIa
(calitax BeHaepoB oOopynoBaHUs CBs3H). LlerecooOpa3HO COCTaBUTh KPaTKUN KOHCHEKT WIIH
CXeMY, OTOOPaKAFOIIYIO CMBICI M CBSI3W OCHOBHBIX TIOHSATHH JAHHOTO pa3Jielia ¥ BKIFOUCHHBIX B
Hero TeM. OO0s3aTenbHO CJelyeT 3aliChiBaTh BO3HUKILIKE BOMPOCHI, HA KOTOPHIE HE YAAIOCh
OTBETHTH CAMOCTOSATEIIHHO.

[Ipu yTeHnn HEOOXOIUMO BCeTAa CICIUTh 32 TOYHBIM U MOJTHBIM TOHUMAHUEM 3HAYCHHS
TEPMHHOB ¥ COJICP>KaHUs IOHSATUH, UCTIOIB3YEMBIX B TEKCTE. Beeria ciieiyer yrouHsATh 3HaYeHUs
10 CJIOBAPSIM WJIH DHIUKJIONEAUSIM, IIPU HEOOXOAMMOCTH 3alTUCHIBATh.

K saGopaTopHbiM paboTam cieayeT MOArOTOBUTHCS PEIBAPUTEIHLHO, 03HAKOMHUBIIUCH C
KpaTKoil HO crenupuyeckoll Teopuel pa3MEIIeHHON B COOTBETCTBYIOIIECH JIIEKTPOHHOMN
METOIUYKE.

HenocpencTBenHnas nmoAroToBka K 3a4eTy OCYIIECTBIISACTCS INTyOOKUM BHHUKAHUEM B CYTh
BOIIPOCOB pa30UpaeMbIX Ha JIAOOPATOPHBIX padOTaX W IMPAKTUYECKUX 3aHATHSAX, MPUMEPHI
TECTOBBIX BOIIPOCOB MpuBeneHbl B omucanuu 3Toi PIIJ]. HemocpenctBeHHas moAroToBka K
9K3aMEHY OCYIIECTBIISETCS IO BOIIPOCAM U MIPAKTHYSCKUM 3/IaHUSM, TTPEJICTABICHHBIM B JAaHHON
paboueii mporpaMMe JUCHUIUIMHBL. — THIaTeTIbHO U3y4YuTe  (DOPMYITHPOBKY  Ka)kIOTO
9K3aMEHAIMOHHOTO BOIIPOCA, BHUKHHUTE B €0 CYTh, COCTABbTE IIJIaH OTBETA, TaK KaK YK3aMEH I10
BOMpocaM caaéTcs B YCTHOM popme B X0Jie AUaora MpernoiaBaress co CTYEHTOM.

B ocBoeHWW MUCIUTUITMHBI WHBATUIAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOIBINIOE 3HAYCHHE HMEET HHJIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHATEITFHOE PA3bsICHEHHE YIeOHOT0 MaTepHara.

NuauBuayanbHple KOHCYJBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIOCOOCTBYIONUM HHIUBHyaTU3aIMNA O0yICHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TIpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JIUIIOM C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne mo I cuuIinae (MoayJir)

HaumeHnoBanme crieninanbHBIX N
Ne N OcCHAIIIEHHOCTh CIIEIHAIbHBIX ITOMEIIEHUI
MTOMEIICHUH
1. NAG: 1 ayJIUTOpUHA Ui | AyIUTOpUST OCHAIlIEHHAsl, NPE3CHTAlMOHHON TEeXHUKOMU
MIPOBEICHUS 3aHATHH CEMHMHApPCKOTo | (IIpOEKTop, 9KpaH, KOMITBIOTEP/HOYTOYK) u
THUTIA, TPYIIOBBIX U HHAUBUAYAIBHBIX | COOTBETCTBYIOIIMM MPOTpaMMHBIM oOecriedeHueM (I110) s
KOHCYIbTAIIMH, TEKYIIIETO KOHTPOJISA M | BoclpousBeeHuss  QaimoB  ¢opmara jpg u  avi.,
MPOMEKYTOUHON aTTecTallul JIOCTaTOYHBIM KOJIMYECTBOM MOCAJ0YHBIX MECT CO CTOJIAMU:
Ne209C, No205aC, Ne315C, Ne211C
2. YueOHbIe ayauTopuu st | Jla6opatopus, yKOMIUIEKTOBAaHHAs —CHENHATU3UPOBAHHOM
TPOBE/ICHHs! TA00PATOPHBIX MeOeIpl0 W TeXHHYECKUMH  CpEACTBAMH  OOYyYEHHS.
saHsTHii (pabor) [IpoBenenne  3aHATHI  1abOpPaTOPHOTO  TIPAKTHKyMa
MPEIYCMOTPEHO B «KOMIBIOTEPHOM KIJIACCE CHEIHATbHBIX
mucrriaey (ayauropus 205¢, kak anprepHaThBa 133c). B
HAIMYAE JAECATh TIOCAJOYHBIX MECT CTyIeHTaM s
WHAUBUIyaIbHOW padotel ¢ DBM u HeobxommmbeiM 10
(GNU-nunensus GNS3).




Jis  caMmocTosATenbHOW  paboThl  OOy4arommMxcs MPEAYyCMOTPEHBbI  MOMEIICHUS,
YKOMILUIEKTOBAHHBIC CHEIIHAIM3UPOBAHHON MeOEbI0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JO0CTyIa B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HaunmenoBanue nomenieHuit s OcCHaIIIEHHOCTh TOMEIIEHNUH JUIsl CAMOCTOSITEIbHON paboThI
CaMOCTOSATENTFHON pabOTHI oOyJaromuxcs
oOygaromuxcst

[NomemieHne as caMocTosATENbHON | Mebennb: yaeOHas Mebenb
paboTel o0ydaromuxcs (AuTanpHBIN | KOMIDIEKT ciennann3upoBaHHON MEOEIN: KOMITBIOTEPHBIE CTOJIBI

3an HayuHoti OnOIHOTEKN) ObopynoBaHne: KOMNIBIOTEpHAas TEXHWKA C TOIKIIOYCHHEM K
HH(OPMAIMOHHO-KOMMYHUKAMOHHOHN ceTH «VIHTepHeT» U IOCTYIIOM B
AIEKTPOHHYIO HHPOPMAMOHHO-00Pa30BaTEIFHYIO cpeny

00pa3oBaTeJbHOM OpraHM3alyM, BeO-KaMepbl, KOMMYHHKAlMOHHOE
o0opyoBaHue, 00SCIeUNBAONIEe JOCTYI K CETH MHTEPHET (MPOBOIHOE
coeIMHEeHHUE 1 OecnpoBoiHOE coemuHeHne 1o Texuonorun Wi-Fi)
[Momernienne aasi caMOCTOSTEIbHOM | Mebenb: yueOHas MeOenb

paboTh ooy4atonuxcs (ayn.207) KoMIuieKkT crienuanu3upoBaHHO MeOEeH: KOMIIbIOTEPHBIC CTOJIBI
OOopyznoBaHue: KOMIbIOTEPHAs TEXHUKA (Ha OCHOBE TOHKUX KIIUEHTOB) C
MOJKIFOYEHHEM K HMH(QOPMAIMOHHO-KOMMYHHKAIHOHHOW  CEeTH
«VHTEpHET» W JIOCTYNOM B  DJICKTPOHHYIO  HH()OPMAIUOHHO-
00pa3oBaTeIbHYIO cpeny 00pa3oBaTenbHOM OpraHH3alNH,
KOMMYHHUKAIIMOHHOE 000py0BaHKe, 00ECIeUnBaloIee OCTYI K CETH
HWHTEPHET.




