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1. Hean u3yyeHust AUCHUNIITMHBI

[MensimMu u3yyeHuss AUCUUILINHBI «MYIbTUCEPBUCHBIE CETU CBA3M» ABIISAIOTCS OBJIAJECHUE CO-
BOKYITHOCTBIO TEXHOJIOTUH, CIOCOOOB, CPEICTB U METOJIOB IEpeayuu, pacipeaesieHust U 00-
pabOTKH pa3INYHBIX BUAOB TpapuKa B MYJIbTUCEPBUCHBIX CETSIX CBA3H.

2. Ilnanupyemsblie pe3yabTaThbl 00y4eHHUs

N3yuenne qUCIUIIIMHBI HAIIpaBIeHO Ha OPMUPOBAHUE Y BBIITYCKHHKA CITOCOOHOCTH pe-
maTb HpO(l)CCCI/IOHaJ'IBHI)Ie 3aa4u B COOTBETCTBHUH C TCXHOJIOT'HYCCKHUM BUJOM ACATCIBHO-
CTH.

P€3yJ'IBTaTOM OCBOCHUA JUCHUIIIMHBI ABJIAIOTCA C(bOpMI/IpOBaHHBIe Y BBITYCKHHKA CJICAY-
IOIMHMEC KOMIICTCHIIMH

KoMnerennumn BeinnyckHnKka, ¢gopMupyeMblie B pe3y/bTaTe 0OCBOCHUSI TUCHUILJIMHBI (B Ya-
CTH, o0ecnedyuBaeMOM M CIUILIMHOMN)

MK-2.1: Crnoco0eH IKCILTyaTHPOBATH M Pa3BHBATh KOMMYTAIIMOHHBIE MOICHCTe-
MbI U ceTeBble MJIaTGOoPMbI
3HATD:

OCHOBHBIE CIIOCOOBI pellIeHHs] CTaHIaPTHBIX 3a/1a4 MPO(heCcCUOHAIbHON AEATENbHOCTU C IPUMEHEHU-
eM NH()OKOMMYHUKAIMOHHBIX TEXHOJIOTHH.

MIPUHIUIIBI T0OBEIEHUS HH()OKOMMYHHUKAIIMOHHBIX YCIYT 10 KOHEYHBIX MOJIh30BATEICH B MYJIBTH-
CEPBUCHBIX CETSIX C MPUMEHEHHEM HH(OKOMMYHUKAIMOHHBIX TEXHOJIOTUH.

MPUHIUITBI 00ecTiedeHns] HHPOPMAIIMOHHOW O€30MaCHOCTH B MYJIBTHCEPBHCHBIX CETSAX HAa OCHOBE
MEKCETEBOI'0 SKPAHUPOBAHMSI U CETEBBIX (PUIIBTPOB.

OCHOBHYIO HOPMaTHBHYIO JJOKYMEHTAIUIO, KACAIOLIYIOCS Ka4eCTBa MPEI0CTaBICHUS HHPOKOMMYHH-
KALMOHHBIX YCIIYT B MYJIbTHCEPBUCHBIX CETAX.

MPUHIUIIBI BBIOOpa U KOH(DUTYpHUpOBaHUS HHPOKOMMYHHKAIIMOHHOTO 000PYAOBAHHUS C EITBIO
o0ecrieyeHns: KauecTBa MPe0CTaBICHHS YCIYT B COOTBETCTBUM C HOPMAaTHUBHOM TIOKyMEHTAlUEH.
[IPUHLIMIIBI OOecrieueHus: kayecTBa 0ocnyxkruBanus (QoS) B COOTBETCTBUU € peKOMeHAausIMu Mex-
JYHapOJHOTO COI03a JIEKTPOCBA3H.

OCHOBBI UCIT0JIb30BAHUSI OTEUECTBEHHOTO 1 3apy0eKHOI0 ONbITa MPU UCCIEAOBAHUN BO3ZMOKHOCTH
MOJIEpPHU3ALIMH CYIIECTBYIOIUX MYJIbTHUCEPBUCHBIX CETEH CBS3H.

TUIIOBBbIE TEXHUUYECKUE PELICHMSI 10 OPTaHMU3ALMU JOCTYTIA [TOJIB30BATENEH K pecypcaM MyJIbTHCED-
BHCHBIX CETEM.

HeCTaHJIApTHBIE TEXHUYECKHUE PELICHUs IO OpraHU3allK JJOCTYIa M0JIb30BaTelNell K pecypcaM Myilb-
THCEPBHUCHBIX CETEM.

OCHOBHBIE TEXHUYECKHE PETJIAMEHTHI U CTaHIApThl, Kacaroluecs KayecTBa NpeocTaBlIeHust UHPO-
KOMMYHHKAI[MOHHBIX YCIYT B MYJIbTUCEPBUCHBIX CETSIX.

BUIbI SKCTIEPUMEHTAIBHBIX UCIIBITAHUH, TIPOBOJUMBIX C 110 OLEHKH COOTBETCTBUS TPEOOBAHUIM
TEXHUYECKHUE PETIIAMEHTOB U CTaHJapTOB.

[IpOrpaMMHBIE CPeCTBa 00PaOOTKH PE3yIbTaTOB IKCIEPUMEHTAIBHBIX UCTIBITAHUH, TPOBOIUMBIX C
[1€JIbIO0 OLIEHKH COOTBETCTBUS TPEOOBAHUAM TEXHHUECKUX PETJIaMEHTOB M CTaH/IapTOB.

YMeTh:

pemaTh cTaHapTHBIE 3a7a4l MPO(eCCHOHAIBHON AEATENbHOCTH C IPUMEHEHHEM HHPOKOMMYHHUKA-
[IMOHHBIX TEXHOJIOTHH.

OpraHu30BaTh JOBEACHNE MH(POKOMMYHHUKAIIMOHHBIX YCIYT 1O KOHEYHBIX MOJIb30BaTENeH B MyIbTH-
CEPBHUCHBIX CETSAX C UCIOJb30BaHNEM HMH(POKOMMYHUKALMOHHOTO 000py/I0BaHUS.

o0ecreynBaTh 3alIUTy MYJIbTHCEPBUCHBIX CETEH C UCMOIB30BAHUEM MEKCETEBOTO SKPAaHUPOBAHUS U
CEeTEBBIX (PUIIBTPOB.

[pelaTh TUIOBBIE 337ja4l MOJIEJTMPOBAHUS JIEMEHTOB MYJIbTUCEPBUCHON CETH C UCIIOJIB30BAHUEM




VHUBEpPCAJIbHBIX MAKETOB MPHUKJIAJIHBIX KOMIBIOTEPHBIX TPOTPAMM.

MPUMEHSTH MAKeThI MPUKJIAJHBIX TPOTPaMM JJII MOJACTUPOBAHUS U MIPOSKTUPOBAHUS IIEMEHTOB
MYJIbTUCEPBUCHBIX CETEH MPU BapbHUPYEMbIX UCXOHBIX JAHHBIX.

[IPUMEHSITH [MaKeThl MPUKIIAJAHBIX IPOTPAMM I MOJAETUPOBAHUS U MPOSKTUPOBAHUS JIEMEHTOB
MYJIbTUCEPBUCHBIX CETEH, COUETAIONINX B ce0€ pa3HOTUITHBIC HH()OKOMMYHUKAIIMOHHBIC TEXHOJIO-
.

MCIIOJIb30BaTh OTCUECTBEHHBIN U 3aPYOCIKHBIN OMBIT IPHU UCCIICIOBAaHIH BO3MOXXHOCTH MOJICPHH3a-
LMY CYHIECTBYIOIUX MYJIbTUCEPBUCHBIX CETEH CBS3U.

MCII0JIH30BaTh TUIIOBBIE TEXHUUECKHUE PELICHUs ITPU UCCIIEIOBAHUNA BO3MOKHOCTH OpraHU3aLMH J10-
CTYyIla MOJIb30BaTENEH K pecypcam MYJIbTHUCEPBUCHBIX CETEH CBA3H.

MCII0J1b30BaTh HECTAHIAPTHBIC TEXHUYECKUE PEIICHUS IIPU UCCIICJOBAHUN BO3ZMOXXHOCTH OpraHu3a-
MU TOCTYIIa MOJb30BaTENEH K pecypcam MYJIbTUCEPBUCHBIX CETEH.

Baagern:

0a30BBIMU HaBBIKAMH PEIICHUS CTAaHAAPTHBIX 3a7a4 MPOodeCCUOHATBHON NeSITEILHOCTH C IPUMEHE-
HUEeM WH(POKOMMYHHUKAITMOHHBIX TEXHOJOTHMA.

HaBBIKaMU KOH(PUTYpHUPOBaHHS HHPOKOMMYHHKAIIHOHHOTO 000PYIOBAHUS JIJIS IOBECHUS HH]O-
KOMMYHHKAITMOHHBIX YCIYT 10 KOHEUHBIX MOJIb30BaTENel B MyJIbTUCEPBUCHBIX CETAX.

HABBIKAMU TIPUMEHEHUST MEKCETEBBIX IKPAHOB U CETEBBIX (PHIIBTPOB ISl 0OecTIeueHIsS HHPOpMaIIU-
OHHOU 0€3011aCHOCTH MYJIbTUCEPBHUCHBIX CETEH.

HaBBIKAMH MCIIOJIb30BAHUSI OCHOBHOW HOPMATUBHOM JOKYMEHTAIIUH, KACAIOIIEHUCs KauecTBa MPe10-
CTaBJIeHUS WH()OKOMMYHUKAIIMOHHBIX YCIYT B MYJIbTHCEPBUCHBIX CETSX.

HaBBIKaMU KOH(PUTYpHUPOBaHHS HHPOKOMMYHHKAITHOHHOTO 00OPYIOBAHMS C IIEIbI0 00SCTICUeHUs
KauecTBa MPEAOCTaBICHHS YCIYT B COOTBETCTBUU C HOPMATHUBHOM JTOKyMEHTAIUEH.

HaBBIKAMH 00ECIICUEHUS Pa3TUYHBIX KJIACCOB OOCTYKUBAHUS TIPH JIOBEJICHUU YCIIYT 10 KOHEYHBIX
[10JIb30BaTEIICH.

HaBBIKAMH TIPOBEJICHUS SKCIICPUMEHTAIBHBIX UCIIBITAHUM C LIEJIBI0 OIEHKH COOTBETCTBUS TPEOOBa-
HUSIM TEXHUYECKUX PETJIAMEHTOB U CTaHAAPTOB.

HABbIKAMU BBIPAOOTKH TEXHUUYECKUX MPEAJIOKEHUHN TI0 pe3yabTaTaM dKCIIEPUMEHTAIBHBIX UCIIBITA-
HUH.

HaBbIKAMU 00pPa0OTKHU Pe3yNbTaTOB KCIEPUMEHTAIBHBIX UCIIBITAHUN, POBOJIUMBIX C IIENBIO OICH-
KH COOTBETCTBHSI TPEOOBAHUSAM TEXHUYECKUX PETIAMEHTOB M CTaHAapTOB, C UCIIOJIb30BAaHUEM TTIPO-
rPAMMHBIX CPEJICTB.

3. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMMbl

TpeOoBaHus Kk NMpeABapUTebLHON NMOATOTOBKe 00yuaromierocst (mpeamecTByomme
AWCIUTIJIMHBI, MOTYJIH, TEMBI):

b1.B.12 «CuctemMbl KOMMYTaIluN»

b1.0.11 «O06mas Teopusi CBA3H»

b1.B.11 «Teopus tenerpaduka

b1.B.14 «Cetu cBsA3U»

Bb1.0.13 «OcHoBBI mOCTpOEHHSI HHPOKOMMYHHKALMOHHBIX CUCTEM H CETEH»

OO |WIN|F

b1.0.20 «Metposnorus, ctanaapTusanus u ceprudukanus B ”HOOKOMMYHUKALIUIX )

HOCJIeIlleI]II/Ie JAUCIHUIIJIMHBI " HpaKT]/IKI/I, AJIA KOTOprX OCBOCHMUEC nannoﬁ
JUCIHILINHBI HE00X0IUMO:

7 b2.0.03(I1n) «IIpousBoacTBeHHast (MIpeITUIUIOMHAS ) IPAKTUKA»

8 FOC}’II&pCTBCHHaH HUTOTrOBas aTreCTalusa

4. CTpyKTYypa " coepkaHue TUCHUUILTUHbI



4.1 Ounan popma odyuenmus, 4 roaa (scero 216 yacos, 58 4acoB KOHTaAKTHOI pPadoOTHI)

Koz TeMa 1 KpaTKO€ COAepKaHUE 3aHATUS Bun | Kox. | Komre- YMHUO
3aH. 3aH. |4acoB | TEHLHUH
1 2 3 4 5 6
Kypc 5
Moayab 1 — XapakrepucTuku Tpadguka NpujioKeHuii B MyJIbTHCEPBUCHBIX CETAX —
96(18+0+18+60) uacos.
Knaccudukanus npuinoxxeHuil B MyJbTHCEPBUCHBIX ce- | JIek. 2 |IIK-2.1 | JI1.1
TAX
1. Knaccugukanus 1no npeacka3yeMoCTH CKOPOCTH

Tpaduka.

2. Krnaccudukanus no 4yBCTBUTEIBHOCTH K 3a-
JeP’KKaM MaKeTOB.

3. Krnaccudukanus no 4yBCTBUTEIBHOCTH K IOTE-
PSIM IAKETOB.

1.2 | Bugsl Tpaduka B MyJIbTHCEPBUCHBIX CETSIX Jlek. 4 |TIK-2.1 | JI1.1

1. TIoTOKOBBII U HE TIOTOKOBBIH BUABI TpadUKa.

2. TpeOoBaHUS K Ka4eCTBY MEpeaddl pa3IHIHbIX
BHJIOB TpaduKa.

1.3 | OcHoBHBIE TPEOOBAHUS K MYJIBTHCEPBUCHBIM CETSIM Jlek. 4 |TIK-2.1 | JI1.1
1. CranpapThl U peryiaMeHTbl MyJIbTUCEPBUCHBIX
CCTEH.
2. IlpunHuuns! oGecriedeHus IPOU3BOIUTEILHOCTH
CCTEH.

3. TloHsATHE O CTPYKTYPHOI U aIrOpUTMUYECKOM
HAJIe)KHOCTH CETEH.

[K-2.1

ObecnieueHne NpoO3pavyHOCTH CETEH.
YpaBisieMOCTh B CETAX.

COBMECTUMOCTD PA3IMYHBIX TEXHOJIOTUH B
MYJIBTUCEPBUCHBIX CETAX.

No ok

1.4 | Ilpaktuueckoe 3anstue Ne 1. Pacuér koprnopatuBHoOi IIp. 6 |IIK-21 | JI3.4
TOPOACKON MYJIBTUCEPBUCHON CETH

1.5 | Cern aOOHEHTCKOIO TOCTYTIA Jlek. 4 |IIK-2.1 | JI1.1
Texnonoruun xDSL.

JocTym Ha 6a3e MOJIEMHOM CBSI3U.
Cern nocryna ISDN.

Hoctym no kananam CATV.

CeTu ONTUYECKOTO AOCTYTIA.
TexHoMmornM 6eCIPOBOHOTO JAOCTYTIA.
TexHOoNMoruM CIyTHUKOBOTO JIOCTYTIA.

Noogok~wbdPE

1.6 | [Ipumenenue Ethernet B cetsix nocryma Jlek. 4 |TIK-2.1 | JIl.1
Ocnosbl TexHonorun ETTH. J12.1
OcHoBbl TexHoNoruu Metro Ethernet.
HcnonpzoBanue VLAN B ETTH.
Arperunposanue noptos B ETTH.
TpeGoBanuss k 0OOPYIOBAaHUIO YpPOBHEU
arperamyy 1 JI0CTYIIa.

6. OOGecrieueHue KauecTBa 0OCITyKUBAHMUS.

orwdPE

1.7 | Ilpaktrueckoe 3anstre Ne 2. AHanm3 crioco6oB kommy- | [lp. 6 |IIK-21 | JI3.5
Tauu B TK-ceTax




1.8 | [Ipaktuueckoe 3anstue Ne 3. MzydeHue cnocoOoB aHa- IIp. 6 |IIK-21 | JI3.6
nm3a Tpaduka B KOMIBIOTEPHBIX CETSIX
1.9 | TpeGoBaHus HOpPMAaTUBHBIX JOKYMEHTOB K Ka4ECTBY Cp. 40 |IIK-2.1 |JI2.1
00CITyKHBaHUS J12.2
J12.3
1.10 | TpeGoBaHus HOPMATHUBHBIX TOKYMEHTOB K IPOIYCKY Cp. 20 | [IK-2.1 | JI2.1
pa3IMYHBIX BUJIOB Tpaduka JI2.2
JI12.3
Moayab 2 — MarucTpajbHasi COCTABJAIONIASI B MYJIbTHCEPBUCHBIX ceTax — 120 (6+10+6+98)
4.
2.1 | ApxXuTeKTypa MYJIbTUCEPBUCHBIX CeTEH Jlek. 2 |IIK-2.1 | JI1.1
1. OOGmme cBeneHUS 00 APXUTEKTYpe MYIbTHCEP-
BHUCHBIX CETEM.
2. ba3oBbie (yHKIMU CTPYKTYPHBIX 3JIEMEHTOB
MYJIbTUCEPBHUCHBIX CETEH.
3. CTpyKTypa MyJIbTHCEPBUCHBIX CETEH.
2.2 | IlpuHnumnel oObeMHEHUS ceTel Jlek. 2 [1IK-2.1 JI1.1
1. TlonsiTue UHTEpCETH. J12.1
2. Anpecanusi B COCTaBHBIX CETSX.
3. Ilepenaua naHHBIX Yyepe3 COCTABHBIE CETH.
2.3 | TexHomorus MHOTOMPOTOKOIHHONW KOMMYTAIUU TIO Jlek. 2 [1IK-2.1 JI1.1
metkam (MPLYS)
1. OcHOBHbIE IPUHIIMIIBI.
2. JloctomnctBa u Henoctatku MPLS.
3. Kommnonents cereit MPLS.
4. CocTtaB METKM U Ha3HAYEHUE OTJIEIbHBIX
TOJIEH.
5. Ilepcnekrtussl pazsutust MPLS u NGN.
2.4 | IIpaktuyeckoe 3anstue Ne 4. M3yuenne npuniunos aa- | [p. 6 |[IIK-21 | JI3.2
pecoBanus B IP-ceTsix
2.5 JIaGoparopnoe 3ansatue Ne 1. MccrnenoBanue Tpaduka J1ad. 4 |IK-2.1 | J3.1
MYJIBTHCEPBHUCHBIX CETEH C MCTIOIH30BAHUEM UMHUTAIIH-
onHoit GPSS-monenu. Coopuuk « Mmuranmonnoe mo-
JCTUPOBAHUE MYJIBTUCEPBUCHBIX CETEH CBS3M»
2.6 | JIaboparopHnoe 3ansaTue Ne 2. 3yueHue MapupyTusa- JIa0. 6 |[IIK-21 | JI3.2
TOpa CeTH KOMMYTAIMH MTaKeTOB METOJaMHA UMHTAIU-
OHHOTI'0 MOJICIMPOBAHUS
2.7 | MexaHU3MBI 3alIUTHI CETH OT HECAHKIIHOHHUPOBAHHOTO Cp. 16 | IIK-2.1 | JI1.1
J0CTyma
2.8 | [Ipumenenne Texnonorun NAT B KOpropaTHBHBIX ce- Cp. 10 | IIK-2.1 | JI1.1
TSAX U CEeTAX JIOCTYyIa
2.9 | TexHuveckue XapaKTePUCTUKU U TpeOoBaHus K kKommy- | Cp. 10 |IIK-2.1 | JI2.1
TaTOpaM JOCTyIa U arperanuy pa3inyHbIX TPOU3BOIHU- J2.2
Tenen JI2.3
2.10 | TpeGoBaHMsI HOPMATUBHBIX JOKYMEHTOB U TexHHueckux | Cp. 10 | IIK-2.1 | JI2.1
pPErIaMEHTOB K XapaKTepUCTUKAM CETel T0CTyna J12.2
JI12.3
2.11 | Ctpykrypa MaructpaibpHoil IP-cetn Cp. 10 |IIK-2.1 | JI1.2
2.12 | TexHuuecKkue XapaKTEPUCTHKU U TPeOOBAaHUS K Maru- Cp. 12 | IIK-2.1 | JI2.2
CTpaJIbHBIM KOMMYTAaTOpaM M MapLIpyTH3aTOpaM pas-
JINYHBIX TPOU3BOIUTEIICH




2.13 | [IpoTOKOJIBI YIAJIEHHOTO YIIPaBJICHUS annapaTHbIMH Cp. 20 | IIK-2.1 | JI2.3
CpEJICTBAMU YPOBHS SIpa, TUTIOBBIE CXEMbI IPUMEHEHUS
2.14 | MexaHu3Mbl 00€CTICUCHHUS 3aIUTHI alllapaTHBIX Cp. 10 |IIK-2.1 | JI2.1

CPEJICTB YPOBHS siIpa

Hroro 216 (24+10+24+158) yacos

4.2 OuyHo-3204Has 1 3a04Hasi popMma o0yueHus1, 41 8mM (Bcero 216 yacos, 10 4acoB KOHTAKT-

HOii paéoThI)

Kon TeMa 1 KpaTKO€ COAEpHKAHUE 3aHITUS Bun | Kon. | Komme- YMHUO
3aH. 3aH. |4acoB | TEHLHUH
1 2 3 4 5 6
Kypc 4
Monayab 1 — XapakrepucTuku Tpadguka NpujioKeHid B MyJIbTHCEPBUCHBIX ceTAX — 96
(2+4+90) yacos.
1.1 | Knaccudukanus npuiioKeHH B MyJIbTHCEPBUCHBIX ce- | Jlek. 2 |IIK-2.1 | JI2.2
TAX
1. Knaccudukamuss 10 MpeacKazyeMOCTH
CKOPOCTH Tpaduxka.
2. Knaccupukamuss 1mo YyBCTBUTEIBHO-
CTH K 33JiepXKKaM [aKeTOB.
3. Knaccugukanus mo 9yBCTBUTEIBHOCTH K
OTEPsIM AKETOB.
1.2 | Bugsl Tpaduka B MyJIbTHCEPBUCHBIX CETSIX Cp. 14 | TIK-2.1 | JI2.2
1. TloTOKOBBIN U HE MOTOKOBBINA TPa(UKH.
2. TpeOoBanwms K KauecTBY Iepeadu pa3-
JIMYHBIX BUJIOB Tpaduxka.
1.3 | OcHoBHBIE TPEOOBAHHS K MYJIBTHCEPBUCHBIX CETSIM Cp. 10 | I[IK-2.1 | JI1.1
1. CrangapTsl U periaMeHTbl MYJIbTHCEPBUC- J2.2
HBIX CEeTeH. J12.3
2. llpuHnumnel obecnieuyeHHs MPOU3BOIUTEIb-
HOCTH CETEH.
3. TloHATHE O CTPYKTYPHOH U aIrOPUTMUYECKOMH
HAJC)KHOCTH CETEN.
4. PacmupseMocTh U MacIITaOMpyeMOCThb CeTel.
5. OOecrieueHne MPoO3pPAYHOCTH CETEH.
6. VYmpaBisieMoCTb B CETAX.
7. CoBMECTUMOCTb Pa3IMYHbIX TEXHOJIOTU B
MYJIbTHCEPBHCHBIX CETSIX.
1.4 | TpeboBaHuss HOpPMAaTUBHBIX JJOKYMEHTOB K KaueCTBY Cp. 15 |IIK-2.1 | JI2.1
00CITy’)KUBaHUS J12.2
J12.3
1.5 | TpeGoBaHust HOPMAaTUBHBIX JOKYMEHTOB K IIPOITYCKY Cp. 15 | IIK-2.1 | JI2.1
pa3IMYHbIX BUJOB Tpaduka J12.2
JI12.3
1.6 | CeTrt aDOHEHTCKOTO JJOCTYIIA Cp. 16 | I[IK-2.1 JI1.1

1. Texuomoruu xDSL.

2. Jloctym Ha 6a3e MOJIEMHOM CBSI3H.
3. Ceru noctyna ISDN.

4. Jloctym no kananam CATV.

5. CeTH ONTUYECKOTO TOCTYyIA.




6. TexHomoruu 0€CIPOBOIHOTO JAOCTYTIA.
7. TexHOIOTMH COYTHUKOBOIO HOCTYIIA.
1.7 | Ilpumenenne Ethernet B ceTsix moctymna Cp. 10 | IIK-2.1 | JI1.1
1. Ocnossl Texnonorun ETTH. J12.1
2. Ocunossl TexHonorun Metro Ethernet.
3. HWcnonp3oBanne VLAN B ETTH.
4. ArperupoBanue noptoB B ETTH.
5. TpeboBanus K 0OOpYIOBaHHIO YPOBHEM
arperaiuuy u JA0CTyTa.
6. OObecrieuenue KauecTBa 0OCITYKUBAHHUS.
1.8 | MexaHu3MBbI 3alIUTHI CETH OT HECAHKITMOHUPOBAHHOT'O Cp. 10 | IIK-2.1 | JI1.3
JOCTyTIa
1.9 | [Ipaktuueckoe 3ansatue Ne 1. M3yyenue npuanunos aa- | Ilp. 4 |TIK-2.1 | JI1.2
pecoBanus B IP-ceTsix
Moayab 2 — MarucTpajbHasi COCTABJIAIONIASI B MYJIbTHCEPBUCHBIX ceTax — 120 (2+2+116) 4.
2.1 | ApxuTektypa MyJIbTUCEPBHUCHBIX CETEH Jlek. 2 |IIK-2.1 | JI2.1
1. OOGmue cBeneHUs 00 ApXUTEKType MYJIbTHCEP-
BHUCHBIX CETEM.
2. ba3oBbie (QyHKIHUU yPOBHEH apXUTEKTYpPhI
MYJIbTUCEPBHUCHBIX CETEH.
3. CTpyKTypa MyIbTUCEPBHCHBIX CETEH.
2.2 [IpaxTnueckoe 3ansatue Ne 2. Pacuér kopnopaTuBHOM IIp. 2 |IIK-21 | JI3.4
TOPOJICKON MYJIbTHCEPBUCHOI ceTH
2.3 | [lpuHnumel oObeuHEHUs ceTel Cp. 6 [1IK-2.1 JI2.1
1. TlonsiTMe MHTEPCETH.
2. Apnpecanusi B COCTaBHBIX CETSX.
3. Ilepenaua naHHBIX Yyepe3 COCTaBHBIE CETH.
2.4 | BzaumopeiicTBue aBTOHOMHBIX cucTeM MHTepHET Cp. 20 |IIK-2.1 | JI2.1
1. Knaccu¢ukanusi mpoTOKOJIOB MapIIpyTH-
3allHu.
2. TIpoTokoibl JUHAMHYECKOW MapIIpyTH3a-
1117078
3. Kpurepun onTuMaibHOCTH B Pa3IHIHBIX
MIPOTOKOJIaX MAPIIPYTU3AIIHNH.
4. OcoOGeHHOCTH NPHUMEHEHHUS MPOTOKOJIOB
BHEITHETO IIUTI03A.
2.5 | TexHONOTHSI MHOTOTIPOTOKOJIHHON KOMMYTAITHH IO Cp. 20 |[IK-2.1 | JI2.1
metkam (MPLYS)
1. OcHOBHBIE IPUHIIMIIBI.
2. JlocromHcTBa 1 HepocTarku MPLS.
3. Kommnonents! cereit MPLS.
4. CocTtaB METKM M Ha3HAuU€HUE OTMAEIbHBIX
TIOJIEH.
5. Ilepcnexrtussl pazsutus MPLS u NGN.
2.6 | Ctpykrypa maructpansHoi IP-ceTn Cp. 10 |IIK-2.1 | JI2.1
2.7 | TexHu4eckue XapakTepUCTUKU U TpeOOBAHUS K Maru- Cp. 10 |IIK-2.1 | JI2.1
CTpaJIbHBIM KOMMYTAaTOpaM M MapIIpyTH3aToOpaM pas-
JUYHBIX TPOU3BOIUTENCH
2.8 | IIpOTOKOJIBI yIaJICHHOTO YIIPaBJICHHS aIlIIapaTHBIMU Cp. 10 |TIK-2.1 | JI2.1
CpEICTBAaMU YPOBHS sJIpa, TUTIOBBIE CXEMbI PUMEHEHUS
2.9 | MexaHu3MBI 00ECTICUCHHUS 3aIUTHI AlIIApATHBIX Cp. 10 |IIK-2.1 | JI2.1
CPEICTB YPOBHSI sIJIpa
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J2.1
2.10 | ITIpumenenue TexHonoruu NAT B KOpropaTHBHBIX ce- Cp. 10 | IIK-2.1 | JI2.1
TSAX U CEeTAX JI0CTYyIa
2.11 | TexHuueckue XapakKTEPUCTHUKU U TpeOoBaHus K kKoMmy- | Cp. 10 | IIK-2.1 | JI2.1
TaTOpaM JAO0CTyIa U arperauu pa3inyHbIX IPOU3BOIU- J2.2
Tenen J2.3
2.12 | TpeboBaHMs HOPMATUBHBIX JOKYMEHTOB U TexHu4eckux | Cp. 10 | IIK-2.1 | JI2.1
PErIaMEHTOB K XapaKTEpUCTHUKAM CETEH JocTyIa J2.2
J12.3
Hroro 216 (4+6+206) yacoB
5. YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE OOecniedeHne TUCHUILTHHBI
5.1 Pekomenryemasi iuTepaTypa
5.1.2. OcHOBHAas JIUTEpPaTYypa
Kox ABTOpBI, CO- 3arnapne H3pareancTBO, KouL.
CTaBHUTEIH rojt
JI1.1 | B.I.Onudep, KomnsrorepHsie CeTH. [Mpunuunel, | CI16.: [Tutep. 2016. | 22
H.A. Onmudep. | TeXHOJIOrMHM, MPOTOKOJBL. YueOHuK Juig | — 352 c.: w. K3
BY30B, 5-€ H3/1aHUe
JI1.2 | B.M. burnep, | Cern HoBoro nokonenuss NGN M.: T'opstuast muans | 20
Muxaiinosa — Tenexom 2011 9K3
IT.IT.
5.1.2 /lonoJiHUTE/ILHAS JIUTEPATYypa
Kox ABTOPBI, 3araaBme H3pareancTBO, Koo
COCTABUTEJIH rojt
JI2.1 | lotixman B.}O., | [Iporokon ISUP crtexka OKC7. Yue6uoe | — CII6: TOY BIIO | 10
Tonpaurreiin rmocooue. CIIoI'YT, 2009. —| 3k3
b.C., IlomuToBa 60 c.
10.B.
J2.2 | B.I.Oaudep, OCHOBBI KOMIIBIOTEPHBIX CETEM. CII6.: Tutep. 2009. | 20
H.A. Onmudep. —352 c.: m. 9K3
JI2.3 | L.I'. baknanoB. | NGN:  nmpunmunsr  moctpoenuss — u | M.: Oko-Tpenns, 20
opranmzammu / mox penaknuein KO.H. | 2008. — 400 c.: . | 2k3
UYepHsblosa.
5.1.3 YyeOHo-MeTOAMYecKOe o0ecnedeHne 1Jisl CAMOCTOATEIbHOM padoThl 00yYa0IMXCs
Kox ABTOpBI, CO- 3araaBme HUszparenncrso, Koo
CTaBHUTEIH rojt
JI3.1 | Hepcecsnn Jlab6opaTtopuoe 3anstue Ne 2. UccnenoBa- | Pocros-nHa-Jlony: 21
AA. HUE TpaduKa MyJIbTHCEPBUCHBIX CETEH C CK® MTVCH,
MCIO0JIb30BaHneM uMuTanonHo GPSS- 2019.
mojenu. CoopHuk « MMuTaimonHoe Mo-
JeTUPOBAaHUE MYJIBTHCEPBUCHBIX CETEH
CBSI3U»
MV k JIP 2
JI3.2 | HepcecsHul IIpakTnueckoe 3anarue Ne 4. M3yuenue Pocros-na-/lony: 32
AA. MPUHIIMIIOB ajipecoBaHus B IP-ceTsix CK® MTVYCH,
MY k I[13 4 2019
JI3.3 | Hepcecsiun UTaGopaTtopHoe 3anstue Ne 1. M3ydenue Pocros-na-Jlony: 53
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A.A. Mapuipytu3aropa cetu kommyranuu nake- | CKO MTYCH,
TOB METOJaMH UMUTAIMOHHOTO Mojenupo- | 2019
BaHUS.
MV k JIP 1
JI3.4 | HepcecsHul [IpakTnueckoe 3ansatue Ne 1. Pacuér kop- | PoctoB-Ha-lony: 24
AA. MOPaTUBHOM TOPOACKON MYJIbTUCEPBUC- CK® MTVYC(CH,
HOU CeTH. 2019
MV k113 1
JI3.5 | HepcecsHu IIpakTnueckoe 3ansatue Ne 2. Ananus PocToB-Ha-/lony: 35
A.A. croco0oB kommyTaruu B TK-cetsix CK® MTVY(CH,
MY k [13 2 2019.
JI3.6 | Hepcecsnn [IpakTuueckoe 3austue Ne 3. M3yyenue PocroB-na-/lony: 26
AA. Croco0oB aHaM3a Tpapuka B KOMITbIO- CK® MTY(CH,
TEPHBIX CETSX. 2019.
MV k113 3
5.2 DJIeKTpOHHBIe 00pa3oBaTeIbHbIE PecypChl
31 | http://www.iprbookshop.ru/366.html
32 http://www.skf-mtusi.ru/?page_id=659
33 http://www.skf-mtusi.ru/?page_id=659
34 http://www.skf-mtusi.ru/?page_id=659
35 http://www.skf-mtusi.ru/?page_id=659
36 http://www.skf-mtusi.ru/?page_id=659
5.3 [IporpamMHoe o0ecnieyeHne
Ml |- Kommuekc mporpaMMm KOMIBIOTEpHOTO MozaenupoBanusi Ha s3bike GPSS — (General
Purpose Simulation System — obmieriesieBasi CuCTeMa MOJICITHPOBAHUS ).
n2 — Ilporpamma pacuéra hopmyssl Dprianra « IpIaHTKATK»
ns3 — IlpuHnunel noctpoeHuss MHPokoMMyHUKalMoHHbIX cerel — YMI][ CIIGI'YT, CIIO,

2012.

6. MaTtepuajJibHO-TEXHHYECKOE 0O0ecneuyeHue JUCITUIITTHHBI

6.1 MTO JieKUHOHHBIX 3aHATHI (ayauTopus 221)

1 ‘ JlexuronHas ayauTopus, ocHameHHas npoektopom, [TK (HoyTtOykom), skpanom.

6.2 MTO n1adopaTopHbIX padoT M MPaAKTHYECKUX 3aHATHI (ayauTopus 221)

HHtepHer.

1 | Knacc I19BM, paGoraromuii mon oneparonHoit cucremoii He Hike WINDOWS XP.

2 | Komruiekc mporpaMM KOMIIBIOTEPHOTO MojenupoBanus Ha sizbike GPSS — (General Purpose
Simulation System — obuiereneBas cucteMa MOJCITHUPOBAHUS).

6.3 MTO py0exHBIX KOHTPOJIEH, 324€TOB, IK3AaMEHOB

1 | KommbloTepHbIE ayIUTOPHH C BO3MOXKHOCTBIO BBIXOJA B JIOKAJbHYIO ceTh Dunmana u

7. MeToguyecKkue peKOMeHIAIUM sl 00YUAIOLIUXCS 10 CAMOCTOATEIbHOM

[EJIBI0 3aKPEIUICHUE W YTIIYOJICHHE TOJIYYCHHBIX 3HAHWW M HaBBIKOB, MOMCK U MPUOOPETEHHE HOBBIX

padore

CaMmocrosiTenbHasi paboTa CTYACHTOB SIBISIETCSI COCTaBHOW 4acThbio y4eOHOIl paboThl U UMEET



http://www.iprbookshop.ru/366.html

3HAaHUH, B TOM YHCJIE C UCIIOJIb30BAHUEM aBTOMATH3WPOBAHHBIX 00YYaIOMIMX KYpPCOB (CUCTEM), a TAKXKe

BBITNIOJIHCHHUEC y‘{CGHBIX 3aﬂaHHﬁ, IMMOATOTOBKY K NPCACTOALNINUM 3aHATUAM, 3a9CTaM U SK3aMCHaM.
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OCYHIECTBIACT HA OJHOM U3 3aHATHHU, IPCAICCTBYIOIIEMY JaHHOMY.

HUS, IPEJICTaBICHHBIX B nojpasneie 4.1, pekoMeHayeTcsl CoOI0AaTh MOCIE0BATEIbHOCTD X U3y4e-

MeToauKky caMOCTOATEIbHOM paboThl Bce 00yuaeMble BHIOMPAIOT UHAUBUAYAIBHO.

HUs, TIPEACTABICHHYIO B TabmuIe 3.

HOU (popmbI 0OyUeHUS

ITocTanoBKy 3asaun 00y4aeMbIM Ha IPOBEJCHUE CaMOCTOSTEIbHOM pabOThHl IpenoaaBaTelb

CrynenraMm o4HOM (opMBbl 0OyUEHHS] IPU OCBOCHUHU BOIPOCOB IUIi CAMOCTOSITEIBHOTO H3yde-

Tabnuna 3 — YueOHbIN MaTepua, BHIHOCHUMBII Ha CaMOCTOSATEIbHOE U3YUYEHHUE CTYJIEHTaM OY-

Ne

Tempbl, pazaensl, BBIHECEHHBIE HA CAMOCTOSITEIBHYIO MOATOTOBKY, BOIIPOCHI
JUIS TIOATOTOBKU K MPAKTUYECKUM U JaOOpaTOPHBIM 3aHITHUSIM; KypCOBBIE
paboTBI,  coIepKaHWUE  KOHTPOIBHBIX  padoOT; PEKOMEHIAIUKU  TI0
MCIOJIb30BaHUIO IuTeparypsl, OBM u np.

Henena

Koi.yac.

Monyns 1

TpeGoBaHNs HOPMATHBHBIX JOKYMEHTOB K Ka4eCTBY 00C/J1y:KMBAHUSA
1.1. KauectBo ycnyru «llepenaya naHHBIX».

1.2. KauectBo ycnyru «/loctyn B UaTEpHETY.

1.3. KauecTBO npegocTaBieHus TeJIeOHHON YCIYTH B CETH C MTAKETHOU
KOMMYTalIUEN.

TpeOGoBaHNsi HOPMATHBHBIX IOKYMEHTOB K IPOILYCKY Pa3Iu4HbIX BUI0B
Tpaduka

2.1 Hopmbl noTeph Ha MECTHBIX CETSX CBS3H.

2.2 Hopmsl OTEph Ha MEXAYTOPOIHBIX CETAX CBA3H.

2.3 Hopmbl noTeph Ha MEXKAYHAPOIHBIX CETAX CBSI3H.

2.4 TlpuHuune! npomnycka Tpaduka Ha MaructpaibHoit cetn ECO PO.

2.5 Ilpunnunel nponycka Tpaduka Ha MEXJIYHApOJIHOM CETH.

10

Momyns 2

CrpykTypa MarucTpaiabHoii |P-cetn

3.1. TexHOJOTHH MaruCTPAIBHBIX CETEH C MAaKETHONH KOMMYTAITUEH.
3.2. Tononoruun MaructpaibHbix IP-ceteil.

3.3. 3amMIIEeHHOCTh U OTKAa30yCTOWYMBOCTh MAaruCTpaibHbIX IP-ceTeii.

TexHnuyeckue XapakTepUCTHKH U TPeOOBAHUS K MAarHCTPAJIbHBIM KOM-
MyTaTopaM U MapIIPyTH3aTOPaM Pa3JInYHBIX NPOU3BOIMUTeE el

4.1. TpeboBaHUS K CETEBBIM yCTPOICTBaM ypOBHS s/pa.

4.2. TexHUYeCKHE XapaKTEPUCTUKU CeTeBhIX ycTpoiicTB Cisco Systems.

4.3. TexHn4eckue xapakTepucTHKH ceTeBbX ycrpoiictB Unify Communica-
tions.

4.4 TexHuuyecKne XapaKTePUCTHKH ceTeBHIX ycTpoiicTB Alcatel-Licent.

4.5 TexHUYECKHE XapaKTePUCTHKH CETEeBBIX ycTpoiicT D-Link.

4.6 TexHHYECKHE XapaKTEPUCTHKH ceTeBhIX ycTpoiicTB NetGier.

4.7 TexHn4ecKkne XapakKTEPUCTUKHU CETEBBIX ycTpolcTB Harekc.

4.8 TexHUYECKHE XapaKTEPUCTUKU CETEBBIX YCTpoilcTB ASUS.

7-9

40
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IIpoTokoabl yAajJeHHOro YNpPaBJeHUsI ANNApaTHbIMH CpeACTBAMU
YPOBHSI SIIpa, TANIOBBIE CXeMbI IIPUMEHEHU s

5.1 ITpotokou Telnet.

5.2 Tlpotokon SSH.

5.3 TlpuHOMIBI ayTeHTHU(UKAIMA TPH YAAJCHHOM JOCTYIIE K CETEBBIM
YCTPOMCTBAM.

5.4 TunoBklie CXeMbl IPUMEHEHHUSI IPOTOKOJIOB YIaJICHHOTO JJOCTYIIA.

10-
11

20

MexaHu3mbl o0ecnie4YeHU 3a1IUTHI ANMAPATHBIX CPEJACTB YPOBHSA A/pa
4.1 Cepep AAA.

4.2 YcraHoBKa CpeJCTB 3alIUThl Ha allapaTypy pa3iuyHbIX MPOU3BOUTE-
nen

12-
13

20

MexaHU3MBI 321IUTHI CETH OT HECAHKIIMOHUPOBAHHOIO TOCTYNA
7.1 3amura ceteit nocryna IEEE 802.11.

7.2 3amura cereit noctyna |IEEE 802.16.

7.3 3amura cereit qocryna VSAT.

7.4 PasrpanndeHue npas Joctyna B cersix Ethernet.

13-
14

10

IIpumenenne TtexHosoruu NAT B KOpHmopaTHBHBIX CeTSIX M CeTSAX J10-
cTyna

8.1 Haznauenue NAT, cxemMbl IpUMEHEHHS.

8.2 lunamudecknii u ctatudeckuii NAT.

8.3 Kondurypuposanue NAT Ha ycTpoiicTBax pa3inyHbIX MPOU3BOAUTEICH.
8.4 Ipumenenne NAT uis cBsizu cereld IPv.4 u IPv.6.

14-
16

10

TexHn4ecKHe XapaKTePUCTHKH U TPeOOBAaHMS K KOMMYTAaTOpaM JA0CTY-
1a ¥ arperanyy pasjJM4YHbIX IPOU3BOAUTEIeH

9.1 TpeboBaHus K yCTpoiicTBaM YpOBHEH arperainuu u A0CTyIa.

9.2 TexHUYECKHE XapaKTEPUCTUKU CeTeBbIX ycTpoiicTB Cisco Systems.

9.3. TexHUYECKHE XapaKTEPUCTUKU ceTeBbIX ycTpoiictB Unify Communica-
tions.

9.4 TexHu4yeckre XapaKTePUCTHKH CeTeBbIX ycTpoiicTB Alcatel-Licent.

9.5 TexHUYeCKHE XapaKTEPUCTHKH CETEBBIX ycTpoiicTB D-Link.

9.6 TexHMYECKUE XapaKTEPUCTUKHU ceTeBbIX ycTpoiicTB NetGier.

9.7 TexHuueckue XxapakKTepUCTUKHU CETEBbIX ycTpoiicTB Harekc.

9.8 TexHHUYECKHE XapaKTEPUCTUKU CETEBBIX YCTPOicTB ASUS.

14-
16

20

10

TpeﬁoBaHnﬂ HOPMATHUBHBIX JOKYMEHTOB U TEXHUYECCKHUX PErijiaMeHTOB
K CETHM 10CTYyIa

14-
16

10

Ha CaMOCTOATCIIbHYIO pa60Ty CTYACHTaM OYHO-3a09YHOM M 3a0YHOH q)OpMLI o6yquI/1${ BBIHO-

CUTCsI MaTepHal, PeACTaBICHHBIN B Ta0IuUIE 4.

Ta6J'II/H_Ia 4 — YueOHBIN MaTcpuall, BBIHOCUMBIN Ha CAaMOCTOSTEIHLHOE HU3YUCHUC CTYACHTAM OYHO-

3a049HOMN U 3204HOM POopMBbI O0yUEHUs

NeNe

TeMBI, pa3aciibl, BBIHCCCHHBIC Ha CAMOCTOATCIIbHYTO IO~ Yacel HA H3y4YcHue

TOTOBKY, BOIIPOCHI JUISl IOATOTOBKH K MMPAKTHYECKUM U

71a00paTOPHBIM 3aHATHUSAM; KypCOBBIE PaOOTHI, COJepxKa-

HUE KOHTPOJIbHBIX paboT; pEKOMEH IalluH 110 UCTIOIb30-
BaHUIO JuTepaTypsl, 9BM u np.

Mopayas 1

Buabl Tpaduka B MyJIbTHCEPBHCHBIX CETHAX 14
1.1 TToTOKOBBIH 1 HE MOTOKOBBIN TPaPUKH.

1.2 TpeGoBaHMsI K KAUECTBY MEpelayn Pa3INIHBIX BUIOB
Tpaduka.

OcHoBHbIe TPeOOBaHNUS K MYJIbTHCEPBUCHBIM CETSAM 6
2.1 CtanmapTsl U pErJIaMEHThl MYJIbTHCEPBUCHBIX CETEN.
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2.2 IlpunHnumel o0ecredeHus: TPOU3BOAUTEILHOCTH Ce-
TEH.

2.3 IloHsiTHE O CTPYKTYPHOU M aIrOPUTMUYECKON
HAJIEKHOCTH CETEH.

2.4 PacmmpsieMOCTh M MacIITaOUPyEeMOCTh CETEH.

2.5 ObecnieueHne NpO3pavyHOCTH CETEH.

2.6 YpaBisieMOCTh B CETSIX.

2.7 COBMECTUMOCTH PA3IIUYHBIX TEXHOJIOTHH B MYJIbTH-
CEPBHCHBIX CETHX.

TpeOoBaHNsi HOPMATHUBHBIX JOKYMEHTOB K KA4€CTBY
00CIyKUBAHMS

3.1. KagectBo ycnyru «llepenada qaHHBIX».

3.2. KauectBo ycnyru «/loctyn B MTHTEpHET».

3.3. KauectBo npenocTasieHus Tene(oHHO yciyru B
CETHU C NAKETHOM KOMMYTallleu

10

TpeOoBaHMsI HOPMATHBHBIX IOKYMEHTOB K IPOIYCKY
Pa3IMYHBIX BUI0B TpauKa

4.1 Hopmbl noTeph Ha MECTHBIX CETSX CBA3H.

4.2 HopMmbl oTepb Ha MEXAYTOPOAHBIX CETAX CBSI3H.
4.3 Hopmbl IoTEph Ha MEKIYHAPOAHBIX CETAX CBSI3U.
4.4 ITpuHUUIIBI TPOMTyCKa Tpaduka Ha MaruCTPaIbHON
cetu ECO PO.

4.5 IlpuHuuIe! mponycka Tpaduka Ha MeKIyHapOIHON
CeTH.

10

IpuHuunbl 00beIUHEHUA ceTell

5.1 IloHsiTHE UHTEPCETH.

5.2 Anpecarusi B COCTaBHBIX CETSX.

5.3 Tlepeaua naHHBIX Yepe3 COCTABHBIC CETH.

B3aumopaeiictBue aBTOHOMHBIX cucTeM UHTEpHET

6.1 Knaccugukanus npoTokos0B MapiIpyTH3aL1H.

6.2 IIpoTOKOIBI TMHAMUYECKON MapIIPyTU3AIUH.

6.3 Kpurepuu onTUMabHOCTH B Pa3iIMYHbIX IPOTOKOJIAX
MapuUIpyTU3aL1H.

6.4 OcoOeHHOCTH MPUMEHEHHSI IPOTOKOJIOB BHEIITHETO
HITI034.

TexHO10rusl MHOTONIPOTOKOJIBLHOM KOMMYTALIMH 110
merkam (MPLS)

7.1 OCHOBHBIE TPUHIIUIIBI.

7.2 JloctouncrBa u Hegoctatku MPLS.

7.3 KomnonenTs! cereit MPLS.

7.4 CocTtaB METKH U Ha3HAYEHUE OTIEIbHBIX ITOJIEH.

7.5 TlepcnextuBsl pazsutus MPLS B MynbTHCEpPBUCHBIX
CeTSIX.

Crpykrypa marucrpaiabHoii |P-ceTu

8.1. TexHONOrMM MarucTpaJbHbIX CETEH C IAaKETHOMN
KOMMYTAaIUEH.

8.2. Tononoruu maructpansHeix |P-cereit.

8.3. 3alMIIEHHOCTh U OTKa30yCTOMYNUBOCTh Maru-
cTpanbHBIX |P-ceTeil.

10

TexHuyeckne XapakTepHUCTHKU U TPeOOBaHUS K Ma-
THCTPAJbHBIM KOMMYTATOpPaM U MapLIPyTH3aTOpPaM
pa3JIMYHBIX NPOU3BOANTEE

40
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9.1. TpeboBaHUs K CETEBBIM YCTPOWCTBAM YPOBHS siJIpa.
9.2. TexHuueckne XapakTEPUCTUKH CETEBBIX YCTPONCTB
Cisco Systems.

9.3. TexHuueckue XapakTEpPUCTUKU CETEBBIX YCTPOMNCTB
Unify Communications.

9.4 TexHuueckue XapaKTEPUCTHKU CETEBBIX YCTPOMCTB
Alcatel-Licent.

9.5 TexHuueckue XapaKTEPUCTHKU CETEBBIX YCTPOMCTB
D-Link.

9.6 TexHuueckue XapaKTEPUCTHUKU CETEBBIX YCTPOHCTB
NetGier.

9.7 TexHuueckue XapaKTEPUCTHKU CETEBBIX YCTPOMCTB
Harekc.

9.8 TexHnueckne XxapakTEpUCTUKHU CETEBBIX YCTPOMCTB
Asus.

Bcero 110 yacos

Moayas 2

10

IIpoToKo0JIbI yIaJIeHHOr0 YNPaBJIeHHsI aNNapaTHLIMU
Cpe/ICTBAMH YPOBHSA SiIpa, TUIIOBbIE CXeMbI IPUMeHe-
HuA

10.1 ITporokon Telnet.

10.2 IIporoxon SSH.

10.3 IlpuHuunel ayTeHTH(PUKAUU TPH yJAIEHHOM J0-
CTYII€ K CETEBBIM yCTPOMCTBAM.

10.4 TunoBble cXeMbl IPUMEHEHHSI IPOTOKOJIOB yAJICH-
HOTO J0CTyTIA.

10

11

Mexanu3mbl o0ecrnedeHUs] 3alMTHI  ANNAPATHBIX
CpeICTB YPOBHS fAIpPa

11.1 CepBep AAA.

11.2 YcraHoBKa CpeICTB 3alllMTHl Ha amnmaparypy pas-
JIMYHBIX IIPOU3BOJUTEIICH

20

12

CeTn a00HEHTCKOI0 10CTyNA

12.1. Texnonoruu xDSL.

12.2. Jloctym Ha 6a3e MOJEMHOI1 CBSI3H.
12.3. Cetu noctyma ISDN.

12.4. Jloctym mo kanaimam CATV.

12.5. Cetu onTHYECKOTO AOCTYTIA.

12.6. TexHonoruu 6eCIIpOBOAHOTO JOCTYIIA.
12.7. TexHONOrWU CIIYTHUKOBOT'O JJOCTYTA.

16

13

IIpumenenne Ethernet B ceTsix qocryna

13.1. OcnoBsl TexHonorun ETTH.

13.2.  OcHnoBsl TexHonoruu Metro Ethernet.

13.3. MUcnonb3oBanue VLAN B ETTH.

13.4. Arperuposanne noptoB B ETTH.

13.5. TpebGoBanus k 000pyIOBaHHIO YPOBHEH arpera-
IIUH 1 JIOCTYTIA.

13.6. OGecneuenue KkayecTBa 0OCITYKUBaAHUS.

10

14

MexaHU3MBbI 3aIIUTHI CETH OT HECAHKIHOHMPOBAHHO-
ro A0cTyna

14.1 3ammuTa cereii gqocryma IEEE 802.11.

14.2 3amura cereit nocryna |[EEE 802.16.

14.3 3ammura cereii qocryma VSAT.

10
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14.4 PasrpannucHue mpaB A0CTyma B ceTsix Ethernet.

15 | llpumenenne texnojaorun NAT B KOpmopaTHBHBIX 10
ceTAX U CeTsIX A0CTyna

15.1 Haznauenne NAT, cxembl npuMeHEHUS.

15.2 Iunamudeckuii u ctatnueckuii NAT.

15.3 Kondurypupoanue NAT Ha ycTpoiicTBax paziuy-
HBIX [TPOU3BOAUTEIIEH.

15.4 Ipumenenne NAT auis cBsizu cereit IPv.4 u IPv.6.

16 | TexHu4yeckme XapaKTePUCTHKH W TPeOOBAHUS K KOM- 20
MYTATOpaM J0CTYINa U arperanyy pasjIM4YHbIX POU3-
BOJAMTEJIEeH

16.1 TpeboBaHusa K yCTpONCTBAM YpOBHEW arperauuu u
JIOCTyIaA.

16.2 TexHudyeckue XxapakTEpUCTHKU CETEBBIX YCTPONCTB
Cisco Systems.

16.3. TexHnyeckue XapakTEpUCTUKU CETEBBIX YCTPOWCTB
Unify Communications.

16.4 TexHuuyeckue XxapakTEpUCTHKU CETEBBIX YCTPONCTB
Alcatel-Licent.

16.5 TexHuuyeckue XxapakTEpUCTHKU CETEBBIX YCTPOWUCTB
D-Link.

16.6 TexHuuyeckue XxapakTEpUCTHKU CETEBBIX YCTPONCTB
NetGier.

16.7 TexHudyeckue XxapakTEpUCTHKU CETEBBIX YCTPOWCTB
Harexec.

16.8 TexHuuyeckue XxapakTEpUCTHKU CETEBBIX YCTPONCTB
Asus.

Bcero 96 uacos

HTroro B 2-x moayJsx 206 yacos

CryneHThl OYHO-3a0YHOW M 3a0YHON (OpMBI O0yUEHHS MOTYT OCBAaMBaTh BOIPOCHI JUISl Camo-
CTOATEIBHOTO M3YYEHHUs, IPEJCTaBICHHbIE B Mojpa3zeine 4.2 B MPOU3BOJIBHOM MOCIEI0BATEIBLHOCTH, B

ynooHoe a1 Hux BpeMs. OJIHaKoO K Hayally CeCCUU OHU JOJKHBI OPUEHTHPOBATHCS B MaTepHalie Kypcea.
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Jdomosinennsi u usmMenenusi B Paboyeii nporpamme



