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1. LHeap peanuzanuu nporpaMmmbl

Hacrosimas  nomonHuTenbHas  npogeccHoHalbHas —[porpaMMma  MOBBIIIEHHWsS — KBadU(pUKaLUU
«Mcnonp3oBanne mapuipytuszatopoB Eltex ESR (6a30Bb1ii ypoBeHb) v.1» npeqHazHadeHa st UL, UMEIOLUX
cpennee mnpodeccroHambHOe W (MIW) BBICHIee O0Opa3oBaHWE, JHOO JIUIl, TMOJYYaIOIIUX CpeaHee
npodeccroHanbHOe U (WIK) BICIIIEE 00pa3oBaHuUe.

ConepkaHue MporpaMMBbl HAmpaBJICHO Ha Oosiee yriyOJIeHHOE 3HAKOMCTBO C OCHOBaMH pabOTHI
KOMIIBIOTEPHBIX CETEH, OCHOBBIBASACHh HA 3HAHMSAX, IOJIyYEHHBIX U3 Kypca « OCHOBBI CETEBBIX TEXHOJOTHUI.
Yacte 1 (v.1.2)».

[Iporpamma paspaborana B coorBeTcTBUU ¢ P3-Ne273 «OO6 obpazoBanuu B PD» ot 29.12.2012r.,
npukazom Munobpuayku Poccun ot 01.07.2013 N 499 (pen. ot 15.11.2013) ”O6 yrBepxaeHuu Ilopsaka
OpraHU3aIMH U OCYIECTBICHH 00pa30BaTEIbHOM AEATEILHOCTH IO JOMIOJHUTEIbHBIM NMPO(eCcCHOHATBHBIM
nporpammam”’, ipukazom Muntpyaa Poccun ot 13.10.2014 N 7161 ”O06 yTBepx)acHIN MPOodHeCCHOHATHEHOTO
crangapta “MeHemxkep 1o HWH(GOPMAIMOHHBIM TexHonorusM” (3apeructpupoBaHo B Muniocte Poccun
14.11.2014 N 34714), npukazom Muntpyna Poccum ot 18.11.2014 N 896 “O0 yTBepkaCHUU
npodeccuoHanbHOro crangapra ~CHenuanucT Mo HHQPOPMALMOHHBIM cucTeMaM (3aperucTpUpOBaHO B
Munrocte Poccum 24.12.2014 N 35361), mpukazom Muntpyna Poccun ot 31.10.2014 N 866H (pen. ot
12.12.2016) ”00 YTBEPKICHUU po¢heCCHOHATIBLHOTO craHjapra “nxenep CBSI3U
(TenexommyHuKanuii)“ (3apeructpupoBano B Muntocte Poccun 28.112014 N 34971), npukaszom MuHTpyaa
Poccun ot 05.10.2015 N 688n ” OO0 yTBepxaeHuH npodeccuoHanbHoro crapaapra ~Crenuanuct 1o
TEXHUUYECKOHN MOJAepKKe HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX cucTeM* (3aperucTpupoBaio B MuHiocTe
Poccun 22.10.2015 N 39412), npukazom Muntpyna Poccun ot 05.10.2015 N 684n ”O06 yTBep>KaAeHUU
npodeccuonanbHoro crangapra ~CHUCTEMHBIH aJIMUHUCTPATOp HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
cucreM* (3apeructpupoBano B Muntocte Poccun 19.10.2015 N 39361).

CrpemutensHoe pa3Butue IT-TexHonoruii TpedyeT OOHOBIEHUS COAEp)KaHUS MPO(ecCHOHATBHBIX
IIPOrpaMM B CBSI3U C U3MEHEHUSIMHU MOTPEOHOCTEN JIMUYHOCTH, OOIIECTBAa U TOCYIapCTBa B IONOJHUTEIBHOM
obpa3zoBanuu. BenenctBue dero gopMmupyercst COManbHbI 3aKa3 B CUCTEME MOBBILICHUS KBaJTU(UKAIIH
HMHXEHEpPOB, BBIPAXKAIOIIUNCA B TpeOOBAaHUSAX K TOBBIIIEHUIO NPOPECCHOHATBHON KOMIETEHTHOCTH
CreMaNucTa, padoTaronero B cpepe HHPOKOMMYHHUKAIUHA.

Ilenb  nOMONHUTENBHOW  NPO(ECCHOHANBLHOM  MPOrpaMMbl  TMOBBIIIEHHS  KBaJU(UKALUU
«Hcnonp3oBanue MmapupyrtusatopoB Eltex ESR (6a30Bblif ypoBenb) v.l — obecrneuuts ciymarenei
HEO0OXOUMBIMU 3HAHUSMHU U HABBIKAMM JUIS TIOCTPOCHHUSI, HACTPOIlKK U oOciykuBanus [P-cerelr manoro u
cpeaHero pasmepoB. B mporpamme noapoOHO pazoOpaHbl Takue TeMbl Kak: (yHKIMOHAJ KaHAJIbHOTO W
CEeTEeBOr0 YPOBHEW, KOMMYyTalMsi Ha MapuIpyTH3aTope, NPUHLUUI paboThl MapIIPyTU3aTOPOB H
MapuIpyTU3aLus, TPUHIMIBI padOThl CTATUYECKONH MapUIpyTHU3alUU U AUHAMHYECKOW MapLIpyTH3alud Ha
npumepe npotokona RIP, mpunnun pabotel mexcereBoro skpana ESR, xondurypuposanue IP-cepBucos
(DNS, DHCP, NAT u NTP), npuMepsl HacTpOHKHM CHCTEMHOIO KypHajia, pPe3epBHOE KOMMPOBAHUE U
BOCCTaHOBJIEHHE KOH(purypauuu, ooHosinenue 110 mapripyrtusatopa, 03HaKOMHUTEJIBHO PaccMaTPUBAIOTCS
CXEMbl MacIITaOMPOBaHUS CeTel M MEepapXUUeCKHue YPOBHH, a TakKe oOlIas cxema MOUCKa M YCTpaHEHHS
HEMNoJaA0K.

Jlnis peanu3anuu neay nporpaMmbl HEOOXOIUMO PEIIMTh KOMITJIEKC 3a/1a4:

* CrocOOCTBOBAaTh BHEJIPEHUIO B yU€OHBIN IPOLIECC COBPEMEHHBIX A((DEKTUBHBIX METO/IUK ITPOBEICHUS
71a00paTOPHBIX paboT, KOTOPHIE MO3BOJISAIOT BHIMOIHATE CI0XKHbIE 33aHUs HA Pa3IMYHbIX TOMOJIOTHAX

CeTH;

e oOecrnieuuTh 0OlIee MOHUMAaHKE CIIyIIaTeNsIMU nepcrnekTuB pa3sutus UT-orpacnu.
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2. TpeGoBaHus K pe3yabTaraM 00y4eHU s

[Tporpamma HarpaBieHa Ha IpUOOPETEHHE CIyIIATEeNsIMK 3HaHUH, YMEHUI U HABBIKOB, HEOOXOIUMBIX
ISl KAYECTBEHHOTO M3MEHEHUS MPO(EeCCHOHANTBHBIX KOMIIETCHIIUN B paMKaX UMEIOIIEHCS KBATN(DUKAITUH.

Bun npodeccHOHATBLHON NesITeIbHOCTH: AJMMHUCTpUPOBaHHE MH(POPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX (MHPOKOMMYHHUKAIIHOHHBIX) CHCTEM.

B pesynbrare ocBoeHus ydeOHON JONOIHUTENBHON PO ECCHOHATBLHON MPOrpaMMBbl MOBBIIIEHUS
kBanmudukamu «McnonpzoBanue Mapipytuzatopo Eltex ESR (6a30Bblit ypoBeHb) v.1» ciymaTens
JIOJKEH:

yMeThb:

® HAcTPOUTh 00OPYAOBAHHUE C IIOMOLIBI0 KOMAaHIHON CTPOKH;

® HACTPOUTh MPOTOKOJ JUHAMHUYecKol MapiipyTusanuu RIP;

* nactpouth [P-cepBucei: DNS, DHCP, NAT u NTP;

® HACTPOUTH 3AIIUTY AOCTYIA K MApIIPYTHU3ATOPY;

* HACTPOUTH Syslog, pe3epBHOE KOMMPOBAHUE U BOCCTAHOBJICHUS KOH(PUTYpaIUH;
e o0unoBuTh [10 Ha MapmpyTH3aTOpE.

3HATD:

MPUHIIAITEI pA0OTH KOMMYTAIIMH U MapIIPYTU3AIINN;

npuHiumsl padotsl VLAN, TRUNK, ICMP, ARP;

OpUHIHI paboThl MexceTeBoro sKkpana ESR;

MPUHIUIIEI pa0OTHl CTATUYCCKON M TMHAMHYECKOW MapIIpyTU3aIiu;
CIoCcOoOBI PE3EPBHOTO KOMMPOBAHUS M BOCCTAHOBIICHUST KOH(PUTYPALIHH.

BJIA/IETh:

HaBBIKAMH pa0OTHI ¢ KOMaHIHOM CTpOKOH, KoH(purypamuent u [10 mapmpytuszaTopa;
HaBbIKaMU KOH(PUTYPUPOBAHUS CETEBBIX HHTEP(EICOB MapLIIPyTHU3ATOPA;
HaBBIKAMHU KOH(UTYPUPOBAHUS MAPIIPYTHU3aTOPA JJI HEOOJIBIIION CETH;

HaBbIKAMH MOMCKA U YCTPAHEHHUS HETOJIaJ0K.

HopMmatuBHas Tpy10éMKOCTbh 00yUYeHUSs 10 JaHHOHW mporpaMme cocTanisieT 40 yacoB, BKIIIOYAET BCE
BHJIBI aYJJUTOPHOU pabOTHI CIIyIIATENs, BPeMsi, OTBOAMMOE Ha KOHTPOJb KaueCTBAa OCBOCHHSI CIIyIIATEIIeM
MIPOrPaMMBlI.

OOyueHne Mo MporpaMMe 3aBEpIaeTCss UTOTOBOM aTTecTamme ciymarenein. @opmoli arrectarun
ABIgeTCs (PMHANBHBIN TECT.

.HI/II_IaM, yC€mHO OCBOMBIIUM JAHHYIO IMIPOTrpaMMy U NPOMICAIINM UTOTOBYIO aTTCCTALIUIO, BBIAAOTCA
JOKYMEHTHI O KBaJTU(HUKALMU: YIOCTOBEPEHHE O MOBBIIICHUN KBATU(UKALINH.

.HI/II_IaM, HC OCBOMBIIMM HOAHHYIO INpPOrpaMMy M HC MNPOMICAIINM HUTOTOBYIO aTTCCTALWIO, BBIAACTCA
CIpaBKa O MPOCIYIIMBAaHUH Kypca 110 IaHHOM porpaMmme.
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3. Coaepxanue NporpaMmmbl

Y4eOnblii mu1aH
IIPOrPaMMbI MTOBBIILIEHUS KBAIU(UKALIUN
«Mcnonw3oBanue mapuipytuzatopoB Eltex ESR (6a30Bbiit ypoBeHs) v.1»

VY4eOHBIM TUIaH JOTMOJHHUTEIBHON MpodecCHOHATBHOM MTPOrpaMMbl TOBBIIMICHUS KBaJU(DUKAIIUN
«Hcnonw3oBanue mapupytuzaropoB Eltex ESR (6a30Bblii ypoBeHb) V.1» mpeaHazHaueH i CIeIyrOIuX
KaTeropui ciymiateneld: WHXEHEPhl COMPOBOXKACHUS H TEXHUYECKOW TOJJICPKKH, CIICIIUATUCTHI
TEXHUYECKHX W HMHXEHEPHBIX CIYXKO, CHUCTEMHbIE aJMUHUCTPATOPbI, a TaKXKe JIMIa, UMEIOIUe CpeaHee
npodeccuoHabHOE U (WIIH) BhICIIee 00pa3oBaHue, MO0 JUII, MOTYUYAOIIUX cpeaHee MPoPeCcCHOHATBHOE 1
(unn) BBICIIEE 0Opa3OBaHUE.

Cpoxk 00yuenust —40 gacos.

(I)opMa O6y‘-IeHI/I${ — o4YHaida (120[2Ma 06y‘leHI/I}I (C OTPBHIBOM OT [zaGOTBI ).

(c ompwigom om pabomel, 6e3 ompuléa om pabomel u m.o.)

Ne HanmenoBanue pasjiesioB Bcero, B Tom uncie:
1acoB Teopust IpakTuueckue/
(mexkuumn) JabopaTopHbie padoThl
1. |OG630p ob6opyaoBaHMsS. 3 2 1
2. | DyHKIHMOHAJ KaHAJIBHOTO YPOBHSI. 4 2 2
3. | MaTepdeiicel. 3 2 1
4. | OyHKIMOHAJ CETEBOTO YPOBHS. 4 2 2
5. | Ctatuueckas U JMHAMHUYECKast 3 2 1
MapIIpyTU3AIHS.
IP-cepBucCHI. 2 2
7. | 3amura MapHipyTusaropa. 4 2 2
8. | CucTeMHBbIi )KypHal U PE3EPBHOE 3 2 1
KOITUPOBAHUE.
9. |Ilouck u ycTpaHEHHE HEMOJIA/IOK. 4 2 2
HTorosas arrecranus
Hroro: 40 18 14
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YueOHO-TeMaTHYECKHH IJIAH
MIPOTPaMMBbI MTOBBITIICHUS] KBATU(PUKAIIAN
«Mcnonw3oBanue mapuipytuzatopoB Eltex ESR (6a30Bsiit ypoBeHb) v.1»

™ info@academy.eltex-co.ru

B Tom 4ucie:
No HaunmeHnoBanue pa3aejioB ¥ TeM Bceero, | Teopus | Mpakruueckue/
YaC0B | jekium | JIaGopaTopHbIE
padoThbI
1. | O0630p odopynoBaHus. 3 2 1
1.1. |Moaenu MapurpyTu3aTopos.
1.2. | YcTpoiicTBO MapuipyTH3aTopa.
1.3. |Komanpgnas ctpoka.
1.4. |Unentuduxanus ycTponucTBa.
2. | DYHKUMOHAJ KAHAJIBHOIO YPOBHSI. 4 2 2
2.1. |Pexumbl paboThl HHTEpdETica.
2.2. |KommyTtanus.
2.3. |BuptyaiibHbl€ JTOKaJIbHBIE CETH.
2.4. |IIporokos oOHapy» eHUs MO KaHAaJIbHOMY YPOBHIO.
2.5. |LLDP-MED.
2.6. |3epkaqupoBaHUE.
2.7. |N3onsuus nOopToB.
3. |HuTepdeiichl. 3 2 1
3.1. |Jlormueckue uHTEPPEHCHI.
3.2. |Tloakmoyaemble HHTEPEHCHI.
3.3. |Aunarnoctuka uaTepQencos.
4. | DYHKUMOHAJ CETEBOI0 YPOBHSI. 4 2 2
4.1. |OOmue cBegeHus.
4.2. |Tabnuua MapuIpyTHU3auu.
4.3. |MapumpyTu3zanus nakera.
5. |CraTnyeckasi M JMHAMUYECKAs MapLIPyTU3alUsl. 3 2 1
5.1. |Cratuueckue MapuipyThl.
5.2. | luHaMU4eCKHE MapIIpyThl.
5.3. | AMCTaHUMOHHO-BEKTOPHBII aJITOPUTM.
5.4. | AITOpUTM IO COCTOSIHUIO KaHaJa.
5.5. |RIPv2.
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6. |IP-cepBuCHI. 4 2 2

6.1. |Cucrema DTOMEHHBIX UMEH.

6.2. |IIpoTokos TuHAMHUYECKON KOH(HUTYpaIiu y3ia.

6.3. |IIpeoOpa3oBaHuE CETEBBIX aJIPECOB.

6.4. |IIpoTokois ceTeBOro BpeMeHH.

7. |3ammTa MapmpyTH3aTOpAa. 4 2 2

7.1. | AyTeHTUUKAIMS, aBTOPU3AIHS U YUET.

7.2. |IlogkmroyeHue k cepBepam AAA.

7.3. |MexcereBoi 3xkpan ESR.

8. |CucreMHBIil :KypHAJ U pe3epBHOE KONMPOBAHUE. 3 2 1

8.1. | CucreMHBIi KypHal.

8.2. |Pe3epBHOE KOMMPOBAHUE.
8.3. |O6noBnenue I10.
8.4. |0O630p ECCM.

9. |Ilouck m ycTpaHeHHe HEMoJIa 0K, 4 2 2

9.1. |MacmrabupoBaHue CeTH.

9.2. |Ilpouenypa nmoucka u yCTpaHEHHUS HETOJIAJI0K.

9.3. | Ycrpanenue Hemonaaok cBsi3u B ceTsax [P.

HTorosas arrecrtanus 8 — -
HToro: 40 18 14

3ansaTus npoBoaiTcs 1 yueOHyro Hellento o 8 akaJeMU4eCKUX 4acoB.
VYyeOHas Henens He MPUBSA3aHA K Hadaly WIM OKOHYaHMIO y4eOHOIo M KaJIeHIapHOTro roja.
®opMUPOBAHKE IPYIIIBI CIYIIATENEN MPOUCXOAUT B TEUEHUE BCETO KAJEHAAPHOT0 To/a.
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«Hcnonb3oBanne mapuipytuzaropoB Eltex ESR (6a30Bbiii ypoBeHb) v.1»

HaumenoBanue

Onucanue

Bpems

Tema:

1. O630p o0opynoBaHMS.

3 gaca

Onucanmue:

1.1. Monenu MapipyTH3aTOpOB.
1.1.1. XapakTepuCTUKH.
1.1.2. ®yHKUIMOHAIBHBIE BO3MOXKHOCTH.
1.2. YcrpolicTBO MapiipyTr3aTopa.
1.2.1. KOoHCTpYyKTHUBHOE HUCIIOJIHEHUE.
1.2.2. MeTtoapl 10CTyIa K CETEBOMY YCTPOHCTBY.
1.2.3. IloakmroueHne MapuIpyTuszaTopa.
1.2.4. 3arpy3ka MapuipyTu3aTopa.
1.3. KomangHas ctpoka.
1.3.1. Uepapxusi pe:KuMOB.
1.3.2. IlepexitoueHue MeXIy peKMMaMU.
1.3.3. CtpyKTypa KOMaHI.
1.3.4. CripaBKH KOMaH/IHO! CTPOKH.
1.3.4.1. KoHTEekcTHAS MOACKA3Ka.
1.3.4.2. IIpoBepka cuHTaKcuca.
1.3.4.3. I'opsiune Ki1aBuy.
1.3.5. Mexanusm commit u confirm.
1.4. Unentudukaius ycTpoicTsa.
1.4.1. ms ycTpolicTBa 1 6aHHEPHBIE COOOIIECHUS.
1.4.2. Hactpoiika naTel 1 BpEMEHH.

2 gaca

JlabopaTopHas:

1. 3HaKOMCTBO ¢ KOMaHJITHOM CTPOKOM:
1.1. OuucTUTH MApIIPYTU3ATOP.

1.2. HactpouTs uMs yCTpOHCTBa U OGaHHEPHBIE COOOIICHHUS.

1.3. Hactpouts aaTty u Bpems.

1 gac

Bonpocsr:

1. Kakoit koMaH10i1 MO’KHO YCTaHOBUTH YaCOBOM MOsIC?

HaumenoBanue

Onucanue

Bpems

Tema:

2. ®YHKIMOHAJ KAHAJIBHOI0 YPOBHSI.

4 yaca

Onucanue:

2.1. Pexxumebl paboTel unTEpdEiica.
2.1.1. Monymu SFP.
2.2. KommyTranus.
2.2.1. KommyTanus Ha MapuipyTH3aTope.
2.2.2. AGOHEHTCKHI MapuIpyTH3aTop.
2.2.3. CtpykTypa Kazpa.
2.2.4. JloMeH IIHPOKOBEIATEIbHON PaCChUIKH.
2.3. BupTyasbHbIE JIOKAIbHBIE CETH.
2.3.1. O6mmue cBeneHus.
2.3.2. Access u Trunk.
2.3.3. MAC-based VLAN.

2 gaca
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2.3.4. Jlnarnoctuka VLAN.
2.4. IIpoTokon oOHapy>KeHUs 10 KaHAJLHOMY YPOBHIO.
2.5. LLDP-MED.
2.6. 3epkanupoBaHHe.
2.7. N3ons114st HOPTOB.

JlaGopatopnas: |2. Hactpoiika ¢pyHKIMOHANAa KAHATBHOTO YPOBHS: 2 yaca
2.1. Hactpouts puznueckuii uaTepdeiic B L2- u L3-pexume.
2.2. Hactpouts VLAN.
2.3. Hactpouts LLDP.
2.4. Hactpouts SPAN.

Bomnpocsr: 1. Yto Takoe VLAN?

HaumenoBanue Onucanue Bpems

Tema: 3. UuTepdeiicnbl. 3 yaca

Onucanue: 3.1. Jloru4eckue UHTEPPEICHI. 2 yaca
3.1.1. Loopback.
3.1.2. Sub.
3.1.3. Q-in-Q.
3.1.4. Bridge.
3.1.5. Port-channel.
3.2. Iloaxmnrouaemble MHTEPDEHCHI.
3.2.1. USB-monem.
3.2.2. El.
3.3. lnarnoctuka UHTEpGEHCOB.

JlaGopatopHnas: |3. Hacrpoiika unrepdeiicon: 1 yac
3.1. Hactpouts unrepdeticet loopback, sub u g-in-q.
3.2. Hactpouts bridge.

3.3. lnarnocTuka UHTEPGEHCOB.

Bomnpocher: 1. Kakoii uatepdeiic He MeeT COOCTBEHHOTO IHUPOKOBENIATEIIEHOTO
nomMeHa?

HaumeHnoBaHnue Onucanue Bpems

Tema: 4. DyHKUHMOHAJ CETEBOI0 YPOBHS. 4 yaca

Onucanue: 4.1. O0uue cBeeHuUS. 2 yaca
4.1.1. Crpykrypa IP-nakera.
4.1.2. Anpecanus.
4.1.3. IIpoTokon ynpasisitolux cooduenuii lurepuera.
4.1.4. IlpoTokon pa3pelieHus agpeca.
4.2. Tabnuiia MappyTHU3aIIH.
4.2.1. ARP-kem u Tabnuua MmapuipyTu3anuy y3ia.
4.2.2. ARP-kem u Tabnuiia MapupyTu3aluy MapupyTu3aropa.
4.2.3. 3anucu TaONULBI MapLIPyTU3ALINH.
4.2.4. BeiOop nmydiiieid 3aucu MapuipyTa.
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4.2.5. Tlopsimox o6paboTku nakeroB Ha ESR.
4.3. MapuipyTu3zanus makera.
4.3.1. KommyTanus 1 MapuipyTU3amusi.
4.3.2. OTnpaBka nakeTa BHYTPH JJOKAJIbHOHN CETH.
4.3.3. OtnpaBka nakera B APYrylo CETh.

JlabopaTopHnas:

4. Hactpoiika (hyHKIIMOHAJIA CETEBOTO YPOBHSI:
4.1. U3yuuts ICMP u ARP.
4.2. IIpoBeputs ARP-kem u Tabnuily MapIipyTu3aium.

2 gaca

Bomnpocsr:

1. Ha uTo yka3bIBaeT 4rclIOBOE 3HaUeHUE apameTpa preference?

HaumenoBanue

Onucanue

Bpems

Tema:

5. CraTuyeckasi 1 JMHAMUYECKAsi MAPIIPYTU3ALMS.

3 gaca

Onucanmue:

5.1. Cratuueckue MapLpyThl.

5.1.1. 3agaun cTaTUYECKON U TMHAMUYECKON MaplIpyTH3aLHH.

5.1.2. CuHTaKcuC CTaTUYECKOT0 MapUIpyTa.
5.1.3. Tumel cTaTUYECKUX MapUIPYTOB.

5.2. lunamMuyuecKre MapipyThl.
5.2.1. ITpoTOKOJIBI TUHAMUYECKOW MapIIpyTHU3aLHH.
5.2.2. KOMIIOHEHTHI U XapaKTEPUCTUKH.
5.2.3. Knmaccudukanms.

5.3. IuCTaHIIMOHHO-BEKTOPHBIN AJITOPUTM.

5.4. AITOpUTM IO COCTOSIHUIO KaHAJIA.

5.5. RIPv2.
5.5.1. ®opmat coobmieHus.
5.5.2. Hactpoiika RIPv2.
5.5.3. IIpumep Hactporiku RIPv2.

2 gaca

JlabopaTopHas:

5. Hacrtpoiika MapiipyTu3anvu:
5.1. HactpouTs cTaTuyeckrue MapupyThl.
5.2. Hactpouts RIPv2.

1 gac

Bomnpocer:

1. C nmomol1pI0 Kakoi KOMaHAbl MOKHO CO3J1aTh CTATUYECKUN MapuIpyT?

HaumenoBanue

Onucanue

Bpems

Tema:

6. IP-cepBuCHI.

4 yaca

Onucanue:

6.1. Cucrema TOMEHHBIX UMEH.
6.1.1. O6mue cBeaeHUs.
6.1.2. Uepapxus DNS.
6.1.3. [IpuHnum paGoTHI.
6.1.4. Tuns! pecypcHBIX 3amucei.
6.1.5. ®opmat coobmenust DNS.
6.1.6. KomaH1p1 KOHQHUTYpUPOBAHHUS.
6.1.7. Ilpumep Hactporiku DNS.
6.2. [IpoTokoJI TMHAMHYECKON KOHPUTYpaIIUH y3IIa.
6.2.1. Tunsl cooOmenuit DHCP.

2 gaca
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6.2.2. [IpuHnumn paGoTHI.
6.2.3. ®opmar coobmenuss DHCP.
6.2.4. DHCP-kineHr.
6.2.5. DHCP-cepgep.
6.2.6. DHCP-petrpauncasarop.
6.2.7. Ilpumepst Hactpoitku DHCP.
6.3. IIpeoOpa3oBaHne CETEBHIX AIPECOB.
6.3.1. ITpuniun paboTsI.
6.3.2. Tuner NAT.
6.3.3. Source NAT.
6.3.4. Destination NAT.
6.3.5. Static NAT.
6.4. [IpoTOKOJ CETEBOr0 BPEMEHH.
6.4.1. ITpuniun paboThI.
6.4.2. Uepapxust NTP.
6.4.3. Pexxumbl paboTHI.
6.4.4. ®opmat coobmenust NTP.
6.4.5. Koman1p1 KOHQUTYpUPOBaHUS.
6.4.6. ITpumep Hactporiku NTP.

JlabopaTopHas:

6. Hactpoiika IP-cepBucos:
6.1. Hactpouts DNS.
6.2. Hactpouts DHCP-kineHr.
6.3. Hactpouts DHCP-cepgep.
6.4. Hactpouts Source NAT.
6.5. Hactpouts Destination NAT.
6.6. Hactpouts NTP.

2 gaca

Bonpocsr:

1. Ans gero ucnons3yercs nporokoa DHCP?
2. Kakyro npobnemy ynanock pemuTs ¢ npumeHeHrnem NAT?

Haumenosanue

Onucanue

Bpems

Tema:

7. 3ammTa MapuIpyTu3aTropa.

4 yaca

Onucanue:

7.1. AyTeHTUUKaIMs, aBTOPU3ALMS U YUET.
7.1.1. Ilonp3oBaTeny.
7.1.2. YpOBHU NPUBUIIETHM.
7.1.3. Hactpoiika naposei.
7.1.4. Yuér neiicTBUi NOJb30BATEIEH.
7.1.5. KOHCONBHBIN TOCTYII.
7.2. lloaxntoueHue k cepBepaM AAA.
7.2.1. llogkmouenue k RADIUS-cepBepy.
7.2.2. llogxmouenue k TACACS-cepsepy.
7.3. MexceteBoii skpad ESR.
7.3.1. O0Oune cBeqeHUS.

7.3.1.1. MexceTeBoit 2KpaH Ha OCHOBE 30H 0€30MacCHOCTH.

7.3.1.2. MexceTeBO 9KpaH ¢ OTCIC)KUBAHUEM COCTOSTHHS
ceccuil.

2 yaca
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7.3.1.3. Tlopsiiok HACTPOMKKH MEKCETEBOr0 IKpPaHa.

7.3.2. 30HBI 6€30MaCHOCTH.
7.3.3. Onpenenenne nHTEp(PECOB K 30HAM OE30MACHOCTH.
7.3.4. Co3nanue criuckoB object-group.
7.3.4.1. Object-group network.
7.3.4.2. Object-group service.
7.3.4.3. Object-group mac.
7.3.4.4. Object-group application.
7.3.4.5. Object-group url.
7.3.4.6. Object-group address-port.
7.3.5. BzaumopeiicTBue MeX 1y 30HaMH 0€30TTaCHOCTH.
7.3.6. IlpaBuna MeKceTEBOro 3KpaHa.
7.3.6.1. Tlouck coBnageHui Mo napaMmeTpam.
7.3.6.2. [lopsinok 00pabOTKK paBUIIL.
7.3.6.3. PegaktupoBaHue MpaBuil.
7.3.6.4. JlorupoBaHUE NPaBUIIL.
7.3.7. JIlmaraoctuka.
7.3.8. [IpuMepsl HACTPONKHU MEKCETEBOrO IKpaHA.

JlaGoparopuas: |7. HacTpoiika 3aniuTel MapipyTU3aTopa:

7.1. Co31ath n0JIB30BaTENS.

7.2. OrpaHUYUTH NPUBUJIETUH.

7.3. Honkmounts ESR k RADIUS.

7.4. ITonximrounts ESR k TACACS.

7.5. Hactpoutsb y4é€r neiCTBUI MOJIB30BaATENS.
7.6. HactpouTb npoduiib ayTeHTU(DHUKAITNN.
7."7. HacTpoUTh MEXCETEBOMN IKPaH.

2 yaca

Bonpocsr: 1. B kakyto ouepenp cpabaTbiBaeT MPaBUIIO HESBHOTO 3ampera’?

HaunmMmenoBanue

Onucanue

Bpems

Tema: 8. CucremMHBIil ’KypHAJI M pe3epBHOE KONUPOBAHME.

3 gaca

Onucanue: 8.1. CucTeMHBIi1 )KypHa.

8.1.1. Ilpunuun paboThI.

8.1.2. ®opmar coolieHus syslog.
8.1.3. Komanapl KOHDUTYpUpPOBaHUS.
8.1.4. Ilpumep HacTpoiiku syslog.

8.2. PezepBHOE KOIIMpOBaHUE.

8.2.1. Pe3epBHOE KONMMPOBAHUE BPYUHYIO.
8.2.1.1. 3axBaT Tekcra.
8.2.1.2. CoxpaHeHMEe pe3epBHON KOIIUHU.
8.2.1.3. BoccraHoBieHHe KOH(UTYpAIIH.
8.2.2. ABTOMaTHu4yecKoe pe3epBHOE KOTMPOBAHUE.

8.3. OoHoBieHuE I10.
8.4. O630p ECCM.

2 gaca

JlagopaTopHuasi: |8. Hactpoiika cpeacTB 00CITy)KUBaHHS MapIIPyTH3ATOPA:

8.1. HactpouTs syslog.

1 gac
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8.3. HacTpouTh aBTOMaTH4ECKOE PE3EPBHOE KOMPOBAHUE.
8.4. O6noBuTH [10 MapmpyTH3aTopa.

8.2. Co3naTh pe3epBHYIO KOIUIO M BOCCTAHOBUTH KOH(MUTYPAIIUIO.

Bonpocsr:

1. Kakoii Homep mopra 1o yMoJ4aHHUIO HCIIONb3yeT syslog?

HaumenoBanue

Onucanune

Bpems

Tema:

9. ITouck u ycTpaHeHHe HEMoJIa 0K,

4 yaca

Onucanmue:

9.1. MacmrabupoBaHue CeTH.
9.1.1. Obume cBeneHusI.
9.1.2. Tononoruu LAN u WAN.
9.1.3. Macmtabbl ceTei.
9.1.4. Uepapxuueckas CTpyKTypa.
9.2. Ilpouenypa rnmoucka u yCTpaHeHHUs! HEMOJIA IOK.
9.2.1. Coop uapopmarum.
9.2.1.1. JIOKyMEHTHUpPOBAaHUE CETH.
9.2.1.2. luarpaMMbI TOIIOJIOTUH CETH.
9.2.1.3. ba3zoBble MMOKa3aTeNH CETHU.
9.2.1.4. U3mepeHue JaHHBIX.
9.2.1.5. Onpoc KOHEUYHBIX MOJIH30BATENEH.
9.2.2. N3onanus HEemonaagok.
9.2.2.1. Ucnonb3oBanue moaenu OSI.
9.2.2.2. MeTopl TOKCKA U YCTPAHEHHS HETMOIA0K.

9.2.3. JleficTBUS 11O UCIIPABIICHUIO.
9.2.3.1. ®usnyeckuil ypoBeHb.
9.2.3.2. KaHanbHbBIA YPOBEHb.
9.2.3.3. CereBoil ypOBEHb.
9.2.3.4. TpaHCTIOPTHBIN YPOBEHb
9.2.3.5. YpoBeHb NPUIIOKEHUH.

9.3. Ycrpanenue Henoaaaok cBsizu B ceTsx IP.

9.3.1. IlpoBepka pU3NIECKOTO YPOBHSL.

9.3.2. IIpoBepka aapecaruu 1 IUIH03a.

9.3.3. IlpoBepka NpaBUILHOTO My TH.

9.3.4. ITpoBepka TPaHCIOPTHOTO YPOBHSI.

9.3.5. [IpoBepka DNS.

9.2.2.3. CpeacTBa MOUCKa U yCTPAHEHUS HETIOJAIOK.

2 yaca

JlaGoparopHasn:

9. Ilouck u ycTpaHeHUE HEMOJIA0K B KOH(PHUTYpaIiu:
9.1. HaifTu 1 yCTpaHHUTb HETONAKu KOHDUTYpaLnu.

2 gaca

Bomnpocnr:

cetu?

1. Kakue Tpu ypOBHS H€papXUU UCTIOIB3YIOTCS B KIIACCUYECKOM MOIENN
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4. MaTepuajibHO-TeXHUYECKHE YCJIOBHSA Peau3aluy NporpaMmbl

HanmMeHoBaHMe crienuaJIN3MPOBAHHBIX
ayIMTOPHUii, KAOMHETOB, JadopaTopuii

Bua zansarui

HaumeHoBaHue 000py10BaHUSA U
NMPOrpaMMHOI0 o0ecrneyeHust

1 2 3
Jlexuuu, KomnbroTepsl, KOMMYyTaTOpPHI,
Aypauropus: 4238, 500, 501 71a00paTOpHbIE | MapUIPYTH3aTOPBI, MyJIbTUMEAUITHBIN
14 MPOEKTOP, IKPaH, JOCKA, IUIAHILIET IS
NPaKTUYECKHE | PUCOBAHMS.
3aHATUS
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5. YueOHO-MeTOAMYECKOE OOecniedeHne MPOrpaMMbl

OcHOBHbIE HCTOYHHKH JIUTEPATYPHI:
1. Request for Comments («RFC) — cepusi myOiuKanuy OCHOBHBIX MEXKIYHApOIHBIX OPraHOB IO
TEXHUYECKOH pa3pabOTKe U YCTAHOBJICHUIO CTaHIapTOB st IHTepHeTa.
2. «RFC 768 User Datagram Protocol», 1980- 3 c. Ccpka: https://www.rfc-editor.org/rfc/rfc768.txt
3. «RFC 791 Internet Protocol», 1981 - 45 c¢. Ccpuika: https://www.rfc-editor.org/rfc/rfc791.txt
4. «RFC 792 Internet Control Message Protocol», 1981, - 21 c¢. Ccbhuika: https://www.rfc-
editor.org/rfc/rfc792.txt

5. «RFC 793 Transmission Control Protocol», 1981. - 85 c¢. Cceuka: https://www.rfc-
editor.org/rfc/rfc793.txt
6. «(RFC 826 Adress Resolution Protocoly, 1982. - 10 c¢. Ccbuika: https://www.rfc-

editor.org/rfc/rfc826.txt

7. «RFC 1071 Computing the Internet Checksum», 1988 - 24 c. Ccpuika: https://www.rfc-
editor.org/rfc/rfc1071.txt

8. «RFC 1180 A TCP/IP Tutorial», 1991. - 28 c. Ccpuika: https://www.rfc-editor.org/rfc/rfc1180.txt

9. «RFC 1517 Applicability Statement for the Implementation of Classless Inter-Domain Routing
(CIDR)», 1993. - 4 c. Ccbuika: https://www.rfc-editor.org/rfc/rfc1517.txt

10. «(RFC 1661 The Point-to-Point Protocol (PPP)», 1994. - 52 c¢. Ccobuika: https://www.rfc-
editor.org/rfc/rfc1661 .txt

11. «RFC 1812 Requirements for IP Version 4 Routersy, 1995.- 14 c. Ccpuika: https://www.rfc-
editor.org/rfc/rfc1812.txt

12. «RFC 1918 Address Allocation for Private Internets», 1996 - 9 c¢. Ccwuika: https:/www.rfc-
editor.org/rfc/rfc1918.txt

13. «RFC 2827 Network Ingress Filtering: Defeating Denial of Service Attacks which employ IP Source
Address Spoofing», 2000. - 10 c. Ccpuika: https://www.rfc-editor.org/rfc/rfc2827.txt

14. «RFC 3514 The Security Flag in the IPv4 Header», 2003. - 6 c. Ccwuika: https://www.rfc-
editor.org/rfc/rfc3514.txt

15. «RFC 3704 Network Ingress Filtering: Defeating Denial of Service Attacks which employ IP Source
Address Spoofing», 2004. - 16 c. Ccbuika: https://www.rfc-editor.org/rfc/rfc3704.txt

16. «RFC 4033 Security DNS», 2005. - 21 c. Ccpuika: https://www.rfc-editor.org/rfc/rfc4033.txt

17. «RFC 6840 Security DNS», 2013. - 21 c. Ccpuika: https://www.rfc-editor.org/rfc/rfc6840.txt

18. «RFC 4020 Early IANA Allocation of Standards Track Code Points», 2005. - 7 c¢. Ccpuika:
https://www.rfc-editor.org/rfc/rfc4020.txt

19. «RFC 4027 Domain Name System Media Types», 2005. - 6 c. Ccouika: https://www.rfc-
editor.org/rfc/rfc4027.txt

20. «RFC 1059 Network Time Protocol version 1», 1988. - 58 c¢. Ccouika: https:// www.rfc-
editor.org/rfc/rfc1059.txt

21. «RFC 1119 Network Time Protocol version 2», 1989. - 1 c¢. Ccpuika: https:// www.rfc-
editor.org/rfc/rfe1119.txt

22. «RFC 1305 Network Time Protocol version 3», 1992. - 96 c¢. Ccouika: https:// www.rfc-
editor.org/rfc/rfc1305.txt

23. «RFC 2131 Dynamic Host Configuration Protocol», 1997. - 45 c. Ccpuika: https://www.rfc-
editor.org/rfc/rfc2131.txt

24. «RFC 2540 Detached Domain Name System (DNS) Information», 1999. - 6 c¢. Ccpuika:
https://www.rfc-editor.org/rfc/rfc2540.txt

25. «RFC 2556 OSI connectionless transport services on top of UDP Applicability Statement for Historic
Status», 1999. - 4 c. Ccbuika: https://www.rfc-editor.org/rfc/rfc2556.txt
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26. «(RFC 2577 FTP Security Considerations», 1999. - 8 «c¢. Ccpuika: https://www.rfc-
editor.org/rfc/rfc2577 .txt

27. (RFC 2581 TCP Congestion Controll», 1999. - 14 «c¢. Ccpuka: https://www.rfc-

editor.org/rfc/rfc2581.txt
28. «(RFC 2659 Security Extensions For HTML», 1999. - 4 c. Ccouika: https://www.rfc-

editor.org/rfc/rfc2659.txt
29. «RFC 2663 Network Adderss Translation», 1999. - 30 c¢. Ccouka: https:// www.rfc-

editor.org/rfc/rfc2663.txt
30. «<RFC 2821 Simple Mail Transfer Protocol», 2001. - 79 c. Cceinka: https:/www.rfc-

editor.org/rfc/rfc2821.txt
31. «(RFC 2993 Network Adderss Translation», 2000. - 29 <¢. Ccruka: https:/www.rfc-

editor.org/rfc/rfc2993.txt
32. «(RFC 4787 Network Adderss Translation», 2007. - 29 <¢. Ccouka: https:/www.rfc-

editor.org/rfc/rfc4787.txt

33. «RFC 1350 Trivial File Transfer Protocol», 1992. - 11 c¢. Ccpuka: https://www.rfc-
editor.org/rfc/rfc1350.txt

34. «(RFC 1157 A Simple Network Management Protocol Version 1», 1990. - 36 c. Ccbuika:

https://www.rfc-editor.org/rfc/rfc1157.txt
35. «(RFC 1441 A Simple Network Management Protocol Version 2», 1993. - 14 c. Ccpuika:

https://www.rfc-editor.org/rfc/rfc1441.txt
36. «RFC 2554 SMTP Service Extension for Authentication», 1999. - 11 c. Ccbuika: https://www.rfc-

editor.org/rfc/rfc2554.txt
37. «RFC 2570 A Simple Network Management Protocol Version 3», 1999. - 23 c. Ccbuika:

https://www.rfc-editor.org/rfc/rfc2570.txt

38. «RFC 4084 Terminology for Describing Internet Connectivity», 2005. - 11 c. Ccpuka:
https://www.rfc-editor.org/rfc/rfc4084.txt

39. «RFC 4113 Management Information Base for the User Datagram Protocol (UDP)», 2005. - 19 c.
Ccpinxka: https://www.rfc-editor.org/rfc/rfc4113.txt

40. «RFC 4197 Requirements for Edge-to-Edge Emulation of Time Division Multiplexed (TDM) Circuits
over Packet Switching Networksy, 2005. - 24 c. Ccbuika: https://www.rfc-editor.org/rfc/rfc4197 .txt

JlonoJIHUTeIbHBbIE peKOMEeHlyeMble HCTOYHUKH JIUTepPaTyphl:

1. Omudep B. I'. «Komnbrorepusie cetu. [IpUHIUTIBI, TEXHOIOTHH, TPOTOKOJbI: YUCOHUK JUIS BY30BY,
B.I'. Onudep, H. A. Omudep. - 4-e uzn. - CII6. : ITurep, 2017. - 944 c.

2. bapunos, B.B. «KommbrorepHbie ceru: YueOuuk» / B.B. Bapunos, WN.B. Bapunos, A.B.
[Iponerapckuii. - M.: Academia, 2018. - 192 c.

3. Hosoxwunos, E.O. «KommbrotepHsie cetr: Yuebnoe nocobue» / E.O. HoBoxwuiios. - M.: Akaaemus,
2018.-176c.

4. Tanenbaywm, D. «KommbtotepHbie cetu» / J. Tanerbaym. - CII6.: TTutep, 2019. - 960 c.

5. Jubpos, M. B. «KommbloTepHble CETH U TEICKOMMYHHKALUU. MapiipyTu3anusi B ip-ceTsax B 2 4.
YacTs 1 : yueObnuk u npaktukyM st CIIO» / M. B. [Iubpos. — M. : U3natenscTBo FOpaiit, 2019. - 333 c.

6. Ienyxun, O.1. «O0HapyxeHHE BTOP)KEHHI B KOMIBIOTEPHBIC CETH (CETEBbIC aHOMAIIUK): Y4eOHOe
nocodue ast By3oB» / O.W. Ulenyxun, /1.)K. Cakanema, A.C. @ununosa. - M.: ['op. nmuans-Tenexom, 2013.
-220 c.

7. Kypoys, xeiimc «Kommbrotepusie cetn: Husxopsamuit moaxomy / [xeiime Kypoiis, Kut Pocc. - 6-¢
n3a. - Mocksa: M3nareasctBo «O», 2016. - 912 c.

8. Crommunre, B. «KommbloTepHble ceTH, MPOTOKONBI M TexHosoruu Mutepueray / B. Cromunre. -
CII6.: BHV, 2005. - 832 c.
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6. Ouenka KauecTBa OCBOEHHS MPOTPaAMMBbI

OreHKa KauyecTBa OCBOSHHS MPOTPAMMBI OCYIIECTBIISIETCS B BHJIE TECTOBBIX 3aJ[aHUN 110 OCHOBHBIM
Borpocam. OTBeTuBIINE HA 75 U O0J€e MPOLIEHTOB MOJIYYaloT 3aUéT.
[TpuMepbl BOMPOCOB TECTOBOTO 33 aHUS:

6.1. Ilpumepsnl BONPOCOB, BBIHOCHMbIX HA HTOTOBYI0 ATTECTALIUIO:
. Kakoit koMaH0¥1 MOHO YCTaHOBUThH YaCOBOM IMOSIC?
. Yro takoe VLAN?
. Kakoii uatepdeiic He mmeeT cOOCTBEHHOTO IMIMPOKOBENIATETFHOTO JOMEHA?
. Ha uto yka3biBaeT uncinoBoe 3HaueHue napamertpa preference?
. C momo1po Kakoi KOMaHbl MO>KHO CO34aTh CTATUYECKUN MapIpyT?
. dns uero ucnons3yercs npotokos DHCP?
. Kakyto npob6iemy yaanoch pemuth ¢ mpumeHennem NAT?
. B kaky1o ouepenb cpabaTbiBaeT MpaBUIIO HESIBHOTO 3aripeTa?
9. Kakoit HOMep mopTa 1o yMOJTYaHUIO UCTIONB3YeET syslog?
10. Kakue Tpu ypOBHS HEpapXUU UCIIOJIb3YIOTCS B KJIACCUYECKOW MOJIENU CETH?
11. Kakoit ToruH/maposib HCHOJIb3yeTCs A1 BXO/a TP MOAKII0YEHUN K MapiipyTtu3atopy ESR?
12. Ilocne npuMeHeHHs KaKoW KOMaHbl MMPOMCXOAMT KOMMpoBaHUE running-config B restore-
config u xonmupoBanue candidate-config B running-config?
13. Kakoil Tvn ajgpecanuy UCIONb3yeTCs MapUIpyTH3aTOPOM I MEPEChUIKM NAKETOB MEXKIY
ceTsAMHU?

14. C nomo11p10 Kakoi KOMaH bl MOKHO TOCMOTPETh MapUIPyThl TAOIHIIBI MAPIIPYTU3ALIUHU?

0 NN LN kAW~
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7. CocTaBuUTEJIH IPOTPAMMBbI

JI7is mpoBeeHHS 3aHATHIA 110 POTPaMMe MPUBIICKAIOTCS MPENoJaBaTeNn, HMEIOIINE OOIBIIION
OTBIT METOJIUYECKON NeATeTbHOCTH, W CEePTUQPUIIMPOBAHHBIC MPENOAABATENIM C MPAKTUIECKUM
onbITOM pabotsl B IT-oTpacu.

CocraBuTenu nporpamMmmsl:

1. I'aBpunoB Cepreii AnekcaHAPOBHY.
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