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BusupoBanue nis ucnoab3zoBanus B 20 /20 y4. rogy

VYTBepxkaaro
3am. aupekropa o YBP

« _» 20 r.

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpeHa Ha 3aceqanuu kapeaps « THPOKOM-
MYHUKAIMOHHBIC TEXHOJIOTHU U CUCTEMBI CBSI3H»

IIpoTokom OT «_ » 20 1. Ne
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[IpoTtokonm oT «__ » 20 1. Ne
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BusupoBanue 1is ucnoab3zoBanus B 20 /20 y4. rogy

YTBepxkaaro
3am. aupekropa o YBP

«_» 20 T

Pabouyas nporpamma nepecMoTpeHa, o0Cyk/ieHa U o100peHa Ha 3aceqanuu kadenpsl «MHpokoMm-
MYHHUKAITIOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3H

[TpoTokon oT «__ » 20 1. Ne
3aB. xadeapoi

BusupoBanue nis ucnoab3zoBanus B 20 /20 y4. rogy

Yr1Bepxaaro
3am. nupekropa o YBP

«_» 20 r.

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u 0100peHa Ha 3acenannu kadenpsl «MHabOKOM-
MYHHUKAITIOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3H

IIpoTokom OT «__ » 20 1. Ne
3aB. xadeapoi




1. Hean u3yyeHust AUCHUNIIMHBI

[ensiMu u3yyeHus AUCUUILIMHBI «MYJIbTUCEPBUCHBIE CETU CBA3W» ABIISIOTCS OBJIAJIEHUE CO-
BOKYITHOCTBIO TEXHOJIOTUH, CIOCOOOB, CPEICTB U METOJIOB IEpeayuu, pacipeaesieHust U 00-
pabOTKH pa3INYHBIX BUAOB TpaprKa B MYJIbTUCEPBUCHBIX CETSIX CBS3H.

2. Ilnanupyemsblie pe3yabTaTbl 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 OCBOCHHA JUCHUIIIIUHBI ABJIAIOTCA C(I)OpMI/IpOBaHHbIe Y BBIITYCKHUKA CJIICOY-
IOIHUEC KOMIICTCHIIMM

KoMnierennun BoinyckHnka, ¢gopMupyemMbie B pe3y/bTaTe 0OCBOEHUSI TUCHUILJIMHBI (B Ya-
CTH, o0ecriedyuBaeMOM M CIUILIMHOMN)

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

OCHOBHBIE CIIOCOOBI pellIeHHs CTaHAaPTHBIX 33134 NPo(heCCHOHAIBHON AESATENbHOCTH C IPUMEHEHU-
eM WH()OKOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

[IPUHIUIIBI TOBEIEHUS MH()OKOMMYHHUKAIIMOHHBIX YCIYT A0 KOHEYHBIX MOJIb30BaTEICH B MYJIbTH-
CEpBUCHBIX CETSX C MPUMEHEHHEM HH(POKOMMYHUKAIIMOHHBIX TEXHOJIOTHUIA.

[IPUHIUIIB 00ecTIeYeHrsT MHPOPMALMOHHOW O€30MTaCHOCTH B MYJITHCEPBUCHBIX CETAX Ha OCHOBE
ME)KCETEBOI'0 IKPAHUPOBAHMSI U CETEBBIX (PUIIBTPOB.

OCHOBHYIO HOPMaTHBHYIO JJOKYMEHTAIUIO, KACAIOIIYIOCS Ka4eCTBa MPEI0CTaBICHU HHPOKOMMYHH-
KAllMOHHBIX YCIIYT B MYJIbTHCEPBUCHBIX CETSX.

[IPUHLIMIIBI BBIOOpA M KOHPUTYpHUPOBAHUS HH()POKOMMYHUKAIIMOHHOTO 000PYI0BaHUS C LENbIO
o0ecrieyeHns: KauecTBa MPe0CTaBICHHS YCIYT B COOTBETCTBUM C HOPMAaTHUBHOM TOKyMEHTallUEH.
[IPUHLIMIIBI 00ecrieueHus: kauecTBa oocnyxkuBanus (QoS) B COOTBETCTBUU C peKoMeHAauusIMu Mex-
JYHapOJHOTO COI03a JJIEKTPOCBA3H.

OCHOBBI HCIT0JIb30BAHUSI OTEUECTBEHHOTO 1 3apy0eKHOI0 ONbITa MPU UCCIEAOBAHUNA BO3ZMOKHOCTH
MOJIEpPHU3ALIMH CYIIECTBYIOLIUX MYJIbTUCEPBUCHBIX CETEN CBS3HU.

TUIIOBBIE TEXHUYECKUE PEIICHUS [10 OPTaHNU3aLMN JOCTYIIA MI0JIb30BATENIEH K pecypcaM MyJIbTHCED-
BHCHBIX CETEH.

HECTaHIapTHBIE TEXHUYECKUE PELICHUS 110 OPTaHU3aluU JOCTYIIa NI0JIb30BaTENe K pecypcaM MyJib-
THCEPBHUCHBIX CETEM.

OCHOBHBIE TEXHUYECKHE PETJIAMEHTHI U CTaHIapThl, Kacarolrecs KauecTBa NpeaoCTaBIeHHs HH(O-
KOMMYHHMKAIIMOHHBIX YCIYT B MYJIbTUCEPBUCHBIX CETSIX.

BUIbI SKCTIEPUMEHTAIBHBIX UCIIBITAHUM, TPOBOIUMBIX C IIEJIbI0 OLIEHKH COOTBETCTBHS TPEOOBAHUSAM
TEXHUYECKHUE PETIaMEHTOB U CTaHJapTOB.

[pOrpaMMHBIE CPeICTBa 00pabOTKH Pe3yIbTaTOB HKCIIEPUMEHTAIBHBIX UCTIBITAHUHN, IPOBOAUMBIX C
[1€JIbI0 OIIEHKHU COOTBETCTBUS TPEOOBaHUSAM TEXHHUECKUX PETJIaMEHTOB M CTaH/IapTOB.

YMeTh:

peraTh cTaHapTHBIE 3a7a4 MPO(eCCHOHAIBHON AEATENbHOCTH C IPUMEHEHHEM HHPOKOMMYHHUKA-
[IMOHHBIX TEXHOJIOTHH.

OpraHu30BaTh JOBEJACHNE MH(POKOMMYHHUKAIIMOHHBIX YCIYT 10 KOHEYHBIX MTOJIb30BaTeNe B MyIbTH-
CEPBHUCHBIX CETSAX C UCIOJIB30BaHNEM MH(POKOMMYHUKAIIMOHHOTO 000PY10BaHUS.

o0ecreynBaTh 3alIUTy MYJIbTUCEPBUCHBIX CETEH C UCIOIB30BAaHUEM MEKCETEBOTO SKPAaHUPOBAHUS
CETEBBIX (PUIIBTPOB.

[pelaTh TUIOBBIE 3a7ja4l MOJIEJIMPOBAHUS 3JIEMEHTOB MYJIbTHCEPBUCHON CETH C UCIIOJIb30BAHUEM




VHUBEpPCAJIbHBIX MaKETOB MPUKJIAJHBIX KOMIBIOTEPHBIX TPOTPAMM.

MPUMEHSTD MMAKEThl MPUKIIATHBIX TPOTPaMM JJII MOJCIUPOBAHUS U IPOCKTUPOBAHUS 3JIEMEHTOB
MYJIbTUCEPBUCHBIX CETEH MPU BapbUPYEMbIX HCXOJIHBIX JaHHbIX.

[IPUMEHSTH [MaKeThl MPUKIIAJHBIX IPOTPAMM I MOJAECTUPOBAHUS U MPOSKTUPOBAHUS JIEMEHTOB
MYJIbTUCEPBUCHBIX CETEH, COUCTAIONINX B ce0€ pa3HOTUITHBIC NH()OKOMMYHUKAIIMOHHBIE TEXHOJIO-
In2iz8

MCII0JIb30BaTh OTCUECTBEHHBIN U 3aPYOCIKHBIN OMBIT IPH UCCIICIOBAaHUH BO3MOXXHOCTH MOJICPHH3a-
[[MU CYHIECTBYIOIIUX MYJIbTUCEPBUCHBIX CETEH CBSI3U.

MCII0J1b30BaTh TUIIOBBIE TEXHUUECKHUE PELICHUS ITPU UCCIIEIOBAHUH BO3MOKHOCTH OpraHU3aIUU J10-
CTyIla MOJIb30BaTeNel K pecypcam MYJIbTHCEPBUCHBIX CETEH CBA3H.

MCII0JIb30BaTh HECTAHIAPTHBIC TEXHUYECKUE PEIICHUS ITPU UCCIICIOBAHUY BO3ZMOXXHOCTH OpraHu3a-
MU TOCTYIIa MOJb30BaTENeH K pecypcam MYJIbTHCEPBUCHBIX CETEH.

Baagern:

0a30BbIMU HaBBIKAMH PEIICHUS CTAaHIAPTHBIX 337a4 MPO(PECCHOHATBHON IESTETLHOCTH C IPUMEHE-
HUEM HH(OKOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

HaBBIKAMU KOH(PHUTYpHPOBaHUS MHPOKOMMYHHKAIIMOHHOTO 000PYIOBAHHUS [T JOBEACHUS HH(]O-
KOMMYHHUKAI[MOHHBIX YCIIYT 10 KOHEUHBIX I10JIb30BaTeNeil B MyJIbTUCEPBUCHBIX CETSIX.

HaBBIKAMU IPUMEHEHHUSI MEKCETEBBIX YKPAHOB M CETEBBIX (DMIIBTPOB AJIsi 0OecieueHus: nHdpopmau-
OHHOM 6€3011aCHOCTH MYJIbTHCEPBUCHBIX CETEH.

HABBIKAMU MCIIOJIb30BaHMI OCHOBHOM HOPMATHBHOW JOKYMEHTAIMH, KaCArOIIEHCs KauecTBa Mpeso-
CTaBJICHUsI UH(POKOMMYHUKALMOHHBIX YCIYT B MYJIbTUCEPBUCHBIX CETAX.

HaBBIKAMU KOH(PHUTYpHPOBAaHUS MHPOKOMMYHHKAIIMOHHOTO 000PYA0BAHHUSI C IENBI0 00ECTICUCHHUS
KayecTBa MPEAOCTABICHHS YCIYT B COOTBETCTBUU C HOPMAaTHUBHOM IOKyMEHTalUEH.

HABBIKAMU O0OECIICYCHHUS PA3ITUYHBIX KIIACCOB 00CITY)KMBaHUS TIPH TOBEICHUH YCIYT 10 KOHEUHBIX
[10JIb30BATEIICH.

HaBbIKAMU IPOBEICHUS SKCIIEPUMEHTAIbHBIX UCTIBITAHUHN C LIEJIbI0 OLIEHKH COOTBETCTBUS TpeOoBa-
HUSIM TEXHUYECKHUX PErJIaMEHTOB U CTaHIAPTOB.

HaBbIKAMHU BBIPA0OTKH TEXHUYECKUX MPEITI0KEHUH 10 pe3ylbTaTaM 3KCIIEPUMEHTAIbHBIX HCIIBITA-
HUIA.

HaBbIKAMU 00Pa0OTKU PE3yJbTaTOB KCIIEPUMEHTAIbHBIX UCTIBITAHUH, TPOBOIUMBIX C II€IIbIO OLIEH-
K COOTBETCTBUS TPEOOBAHHSIM TEXHUYECKUX PETIIAMEHTOB U CTAH/IapPTOB, C UCTIOIH30BAHUEM IIPO-
PaMMHBIX CPEZCTB.

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 Tenerpadukay

b1.B.14 «Cetu cBsA3U»

Bb1.0.13 «OcHoBBI mOCTpOEHHSI ”HPOKOMMYHHKALMOHHBIX CUCTEM H CETEH»

O[O |W|IN| -

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

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

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

8 FOC}’II&pCTBCHHaH HUTOTrOBas aTreCTalusa

4. CTpyKTYypa ¥ coepkaHne TUCHUILTHHbI



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

Kon TeMa 1 KpaTKO€ COAEpHKAHUE 3aHITUS Bun | Kon. | Komme- YMHUO
3aH. 3aH. |4acoB | TEHLHUH
1 2 3 4 5 6
Kypc 5
Monayab 1 — XapakrepucTuku Tpadguka NpujioKeHnid B MyJIbTHCEPBUCHBIX CETAX —
96(18+0+18+60) uacos.
Knaccudukanus npuinoxxeHuil B MyJbTHCEPBUCHBIX ce- | JIek. 2 |IIK-2.1 | JI1.1
TAX
1. Knaccugukanus 1o npeacka3yeMoCTH CKOpOCTH

Tpaduka.

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

3. Kraccudukanus no 4yBCTBUTEIBHOCTH K MOTE-
PSIM IAKETOB.

1.2 | Buasl Tpaduka B MyJIbTUCEPBUCHBIX CETSIX Jlek. 4 |TIK-2.1 | JI1.1

1. TIoTOKOBBII M HE TIOTOKOBBIH BUABI TpadHKa.

2. TpeOoBaHUS K KaUeCTBY NEpeAayy pa3IMIHbIX
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

ObecnieyeHne MPO3PavYHOCTH CETEH.
YpaBiseMoCTh 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 JAOCTYTIA.
TexHOMOTMM GECTIPOBOTHOTO JOCTYTIA.
TexHONIOruM CIyTHUKOBOTO JIOCTYTIA.

NoookrwbdPE

1.6 | [Ipumenenue Ethernet B cetsix noctyma Jlek. 4 |TIK-2.1 | JIl.1
Ocnosbl TexHonorun ETTH. J12.1
OcHoBbl TexHoNoruu Metro Ethernet.
Hcnons3oBanue 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 |IK-21 | JI3.5
Tauu B TK-ceTax




1.8 | [Ipaktuueckoe 3anstue Ne 3. MzydeHue cnocoOoB aHa- IIp. 6 |IIK-21 | JI3.6
nmr3a 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 COCTABJIAIONIASI 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 MyJIbTHCEPBHUCHBIX 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 Yepe3 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
TIOJIEH.
5. Ilepcnektussl 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 | J13.1
MYJIBTHCEPBHUCHBIX CETEH C MCTIOIH30BAHUEM UMHUTAIIH-
onHoit GPSS-monenu. Coopuuk « Mmuranmonnoe mMo-
JCTUPOBAHUE MYJIbTUCEPBUCHBIX CETECH CBSZH»
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 HECAHKIIMOHHUPOBAHHOTO Cp. 16 | IIK-2.1 | JI1.1
J0CTyTa
2.8 | [Ipumenenne Texnonoruu NAT B KOpIopaTHBHBIX ce- Cp. 10 | [IK-2.1 | JI1.1
TSAX U CeTAX JIOCTYyIa
2.9 | TexHuveckue XapaKTePUCTUKU U TpeOoBaHUs K Kommy- | Cp. 10 | [IK-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 SJIpa, TUTIOBBIC CXEMbI IIPUMEHEHUS

2.14 | MexaHu3Mbl 00€CTICUCHHUS 3aIUTHI alllapaTHBIX Cp. 10 |IIK-2.1 | JI2.1
CPEIICTB YPOBHSI sIJIpa

Hroro 216 (24+10+24+158) yacos
4.2 3aounas ¢popma o0yuenus, 4r 8m (Bcero 216 yacos, 10 4acoB KOHTAKTHOI PadoThI)
Koz TeMa u KpaTKoe CoJepKaHUE 3aHITHS Bun | Kon. | Koure- YMUO
3aH. 3aH. |4acoB | TEHLUHU
1 2 3 4 5 6

Kypc 4

Moayanb 1 — XapakTepucTuku Tpaguka NpujioKeHH B MyJbTHCEPBUCHBIX ceTsaX — 96

(2+4+90) yacos.

11

Knaccudukanus nmpuiioxeHuil B MyJIbTHCEPBUCHBIX Ce-
TAX
1. Knaccudukanuss 10 MpeacKazyeMOCTH
CKopocTH Tpaduka.
2. Knaccupukamuss 1mo YyBCTBUTEIBHO-
CTH K 3a/Iep)KKaM ITaKeTOB.
3. Knaccugukanus mo 9yBCTBUTEIBHOCTH K
HOTEPSIM MAKETOB.

Jlek.

2

[1K-2.1

J2.2

1.2

Bunel Tpaguka B MyJIbTUCEPBUCHBIX CETAX
1. T1oTOKOBBIH M HE MOTOKOBBIN TPa(UKH.
2. TpeOoBanwms K KauecTBY Iepeadu pas3-
JIMYHBIX BHJIOB TpaduKa.

14

[1K-2.1

J2.2

1.3

OcHoBHbIE TPEOOBAHUS K MYJIbTHCEPBUCHBIX CETIM
1. CrangapTsl U periaMeHTbl MYJIbTHCEPBHUC-
HBIX CETEH.

2. llpuHnumnel obecnieuyeHHs MPOU3BOIUTEIb-
HOCTH CETeH.

3. TloHATHE O CTPYKTYPHOH U QIrOPUTMUYECKOM
HAJICKHOCTH CETEH.

4. PacmupseMocTh 1 MacIITaOMpPyeMOCTh CeTel.
5. OO0ecrieueHne MPO3PAYHOCTH CETEH.

6. VYmpaBisieMoCTb B CETAX.

7. CoBMECTUMOCTb Pa3IMYHBIX TEXHOJIOTU B
MYJIBTUCEPBUCHBIX CETHX.

Cp.

10

[1K-2.1

J1.1
J2.2
J2.3

1.4

TpeboBaHust HOPMATHBHBIX JOKYMEHTOB K Ka4eCTBY
00CITyKHBaHUS

Cp.

15

[1K-2.1

2.1
J2.2
J12.3

1.5

TpeboBaHust HOpMAaTUBHBIX JOKYMEHTOB K ITPOMYCKY
pa3IMYHbIX BUJOB Tpaduka

Cp.

15

[1K-2.1

J12.1
J12.2
JI2.3

1.6

Certu aOOHEHTCKOTO JI0CTyTa

Texnomoruu xDSL.

JlocTym Ha 6a3e MOJIEMHOM CBSI3H.
Certu nocryna ISDN.

Hoctym o kananam CATV.

CeTu ONTUYECKOTO AOCTYTIA.
Texuomoruu 0€CIPOBOTHOTO JAOCTYTIA.

oakrwdE

Cp.

16

[1K-2.1

JI1.1




7. TexHOJIOTUHU CIIYTHUKOBOTO JJOCTYIA.
1.7 | lIpumenenue Ethernet B cetsix nocryma Cp. | 10 |IIK-2.1 | JIl.1
1. Ocuossl Texnonoruu ETTH. J12.1
2. OcHool TexHonorun Metro Ethernet.
3. Hcnonb3oBanue VLAN B ETTH.
4. ArperupoBanue nopros B ETTH.
5. TpeboBanusi K 0OOOpPYIOBaHUIO ypOBHEH
arperamyy u JI0CTyIIa.
6. OOecnedeHne KaueCcTBa OOCITY)KUBAHUS.
1.8 | MexaHu3MBI 3aIIUTHI CETH OT HECAHKIIMOHUPOBAHHOTO Cp. 10 | IIK-2.1 | JI1.3
J0CTyIa
1.9 | Ilpaktuueckoe 3anstue Ne 1. M3yuenne npuniunos aa- | Ilp. 4 |TIK-2.1 | JI1.2
pecoBanus B IP-ceTsix
Moayab 2 — MarucTpajibHasi COCTABJISIIONIAS B MYJILTHCEPBUCHBIX ceTax — 120 (2+2+116) 4.
2.1 | ApxutexkTypa MyJIbTHUCEPBUCHBIX CETEH Jlek. 2 |IIK-21 | JI2.1
1. OOmme cBeneHUS 00 APXUTEKTYpPE MYJIbTHCEP-
BUCHBIX CETEM.
2. bazoBbie (hyHKIIMH yPOBHEH apXUTEKTYPHI
MYJIbTHCEPBUCHBIX CETEH.
3. CTpyKTypa MyJIbTHCEPBHUCHBIX CETEH.
2.2 [Ipaktuueckoe 3anstue Ne 2. Pacuér kopnopaTuBHOU Ip. 2 |IIK-21 | JI3.4
TOPOJICKON MYJIbTUCEPBUCHOMN CETH
2.3 | llpuHOUBI OOBETMHEHHS CeTEH Cp. 6 [IK-2.1 JI2.1
1. TloHsATHe UHTEpPCETH.
2. Anpecanus B COCTaBHBIX CETHX.
3. Ilepenaua naHHBIX Yyepe3 COCTaBHbBIE CETH.
2.4 | B3auMoeiicTBHEe aBTOHOMHBIX CUCTeM VHTepHET Cp. 20 |IIK-2.1 JI2.1
1. Knaccu¢ukanuss NnpoTOKOJIOB MapIIpyTH-
3aIui.
2. IIpoTokoibl AMHAMHYECKOW MapHIpyTH3a-
U,
3. Kputepun onTHMMaibHOCTH B PazIMYHBIX
MIPOTOKOJIAX MapIIPyTU3ALINH.
4. OcoOeHHOCTH TPHMEHEHHUs] MPOTOKOIOB
BHEIIHETO IIUTI03A.
2.5 | TexHONIOTHSI MHOTONPOTOKOJIBHON KOMMYTAIMH I10 Cp. 20 | [IK-2.1 | JI2.1
metkam (MPLYS)
1. OcHOBHbIE IPUHIIMIIBI.
2. JloctomHcTBa u Henoctarku MPLS.
3. KomnonenTs! cereit MPLS.
4. CocraB METKH M Ha3HAYCHHUE OTIEIBHBIX
TIOJIEH.
5. Ilepcnekrtussl pazsutust MPLS u NGN.
2.6 | Ctpykrypa maructpainbHoi IP-cetn Cp. 10 |IIK-2.1 | JI2.1
2.7 | TexHu4eckne XapaKTePUCTUKU U TpeOOBAHUS K Maru- Cp. 10 |IIK-2.1 | JI2.1
CTpaJIbHBIM KOMMYTAaTOpaM M MapLIpyTH3aTOpaM pas-
JIMYHBIX TPOU3BOIUTEIICH
2.8 | IIpoTOKOIIBI yaI€HHOTO yIIpaBJIEHUS aNapaTHIMU Cp. 10 |IIK-2.1 | JI2.1
CpeACTBaMU YPOBHS sI/Ipa, TUTIOBBIE CXEMbI TPUMEHEHHSI
2.9 | MexaHu3mbl o0ecrieyeHUs 3alUThI alapaTHBIX Cp. 10 |IIK-2.1 | JI2.1
CpEeZCTB YPOBHS sifpa
J2.1
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2.10 | [Ipumenenue texnosoru NAT B KOpHOpaTHBHBIX Ce- Cp. 10 | IIK-2.1 | JI2.1
TSIX U CETAX JIOCTYIa
2.11 | TexHu4eckre XapaKTEPUCTUKU U TpeOoBaHus K kKommy- | Cp. 10 | IIK-2.1 | JI2.1
TatopaM JOCTYyIa U arperauy pa3JIndyHbIX TPOU3BOIH- 2.2
Tenen JI2.3
2.12 | TpeGoBaHMsI HOPMATUBHBIX JOKYMEHTOB U TexHHUYeckux | Cp. 10 | IIK-2.1 | JI2.1
pPErJIaMEHTOB K XapaKTepUCTUKaM CETel JI0CTyma JI2.2
JI2.3
Hroro 216 (4+6+206) yacoB
5. yqeﬁHO-MeTOHI/I‘IeCKOE n I/IH(I)OpMaIII/IOHHOG o0ecrneueHue AUCHUIIJIMHBI
5.1 PexoMeHnayemas Jureparypa
5.1.2. OcHOBHasl JUTEpaTypa
Kox ABTOpBI, CO- 3araaBme HU3parenscrBo, Koo
CTABUTEJIHU roj
J1.1 | B.I.Onudep, KomnbrotepHsbie CeTH. [Mpunmunel, | CII6.: [utep. 2016. | 22
H.A. Onudep. TEXHOJOTHH, MPOTOKONbL. Y4eOHUK uig | — 352 c.: wu. 9K3
BY30B, 5-€ U3JlaHue
JI1.2 | B.M. burnep, | Cetu HoBoro nokosieanss NGN M.: TI'opstuast muams | 20
MuxaiinoBa — Tenexom 2011 K3
111
5.1.2 JlonoJiHUTE/ILHASA JIUTEPATypa
Kox ABTOpHI, 3araaBme HU3parennscrBo, Koo
COCTABUTEJIH rojt
JI2.1 | Totixman B.IO., | [Ipotokon ISUP crexka OKC7. VYuebnoe | — CII6: TOY BIIO | 10
TI'onpamreiin mocoodue. CIIoTVT, 2009. —| sk3
b.C., IlomuToBa 60 c.
10.B.
JI2.2 | B.I.Omudep, OCHOBBI KOMIIBIOTEPHBIX CETEH. CII6.: Tutep. 2009. | 20
H.A. Onudep. —352 c.: mi. 9K3
JI2.3 | W.I'. baknanoB. | NGN:  npunmumer  moctpoenust  u | M.: Dko-Tpenns, 20
opranuzamuu / mnox penakumeit KO.H. | 2008. —400 c.: nn. | 33
YepHbInosa.
5.1.3 YueOHO-MeTOANYECKOE 00ecliedyeHne VIl CAMOCTOSTEIbHOI padoThl 00y4alOIINXCS
Kox ABTOpBI, CO- 3araaBme HU3nparenscrso, Koo
CTaBUTEIHU rojt
JI3.1 | Hepcecsnn Jla6opatopnoe 3ansitue Ne 2. Uccnenosa- | Pocros-Ha-Jlony: 21
AA. HUe Tpaduka MyJIbTHCEPBUCHBIX CeTeH C CK® MTVCH,
WCIIOh30BaHneM uMHUTarmoHHon GPSS- 2019.
Mmojienu. CoopHuk « MMUTalimoHHOE MO-
JeTUPOBAaHUE MYJIBTHCEPBUCHBIX CETEH
CBSI3U»
MV k JIP 2
JI3.2 | HepcecsHiy [Ipaktrueckoe 3anstue Ne 4. zyuenue Pocros-na-Jlony: 22
AA. MIPUHIUIOB ajipecoBanus B IP-ceTsix CK® MTVCH,
MV k I[13 4 2019
JI3.3 | Hepcecsun UlaGoparopuoe 3anstue Ne 1. Usyuenue Pocros-na-Jlony: 23
AA. MapIIpyTHU3aTOpa CETH KOMMYTAIUH MaKe- CK® MTYCH,
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TOB METOJaMH UMHUTAITMOHHOTO Monenupo- | 2019
BaHUSI.
MY x JIP 1
JI3.4 | Hepcecsnn [IpakTuueckoe 3ansitue Ne 1. Pacuér kop- | PocroB-Ha-lony: 24
AA. IIOPATUBHOM I'OPOJCKON MYJIbTUCEPBHC- CK® MTVCH,
HOI1 ceTu. 2019
MY kII3 1
JI3.5 | Hepcecsnn [IpakTuueckoe 3anstue Ne 2. Ananus PocroB-na-/lony: 25
AA. cnioco6oB kommyTanmu B TK-ceTsix CK® MTVCH,
MV k113 2 2019.
JI3.6 | HepcecsHu [Ipaktuyeckoe 3anstue Ne 3. M3yuenue PocroB-na-Jlony: 26
AA. croco0oB aHanu3a Tpaduka B KOMIIbIO- CKD MTVY(CH,
TEPHBIX CETSX. 2019.
MV kI13 3

5.2 DJIeKTpOHHbIEe 00pa30BaTe/ibHbIEe 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 IlporpammHoe obecneueHune

M1 |- KomMiuiekc mporpaMM KoMIbIOTEpHOTO MonenupoBanusi Ha s3bike GPSS — (General
Purpose Simulation System — ob1ierienieBas cucTeMa MOJICTIHPOBAHUS).

n2 — Ilporpamma pacuéra ¢hopMysbl DpriaHra « IpJIaHTKaIK»

n3 — IlpuHuunel nocrpoeHus MHpoKoMMyHHMKaMOHHBIX cereit — YML[ CIIOI'YT, CIIO,
2012.

6. MaTepHa/IbHO-TeXHUYECKOE ofecnevyeHune U CIUNINHBI

6.1 MTO JeknnoHHBIX 3aHATHI (ayauTopus 221)

1 \ JlexiimoHHas ayuTopus, ocHaieHHas npoektopoM, [1IK (HoyTOykom), skpaHOM.

6.2 MTO na6opaTopHbIX padoT U MPAKTHYECKUX 3aHATHI (aynguTopus 221)

1 | Kimacc IIDBM, pa6oraromuii o oneparuonHoi cucremoii He Hke WINDOWS XP.

2 | Komruiekec mporpaMM KOMIBIOTEpHOTO MojnenupoBanus Ha sizbike GPSS — (General Purpose
Simulation System — obuiereneBast cucteMa MOJICITHUPOBAHNS).

6.3 MTO py6ekHBIX KOHTPOJIEH, 3a4€TOB, IK3aMEHOB

1 | KoMmbroTepHble ayTUTOPUU C BO3MOXKHOCTBIO BBIXOJa B JIOKANbHYIO ceTh Dwuimana u
HutepHer.

7. MeTtoguuecKkue peKOMeHIAUM 151 00YYAIOLIUXCSH 10 CAMOCTOATEIbHOI

padore

CaMocrosTenbHas pa60Ta CTYACHTOB SABJIACTCA COCTaBHOM 4YacThIO y‘-IC6HOfI pa6OTBI n UMECT

HCJIBKO 3aKPCINICHHUE U yTJ'Iy'GJ'ICHI/IC MOJIYYCHHBIX 3HaHUH U HaBBIKOB, INIOHMCK H HpI/IO6pCTCHI/IC HOBBIX


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

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

BBIIIOJIHCHHUEC y‘IGGHBIX 3az[aHm"1, IMOATOTOBKY K MPCACTOAIINUM 3aHATUAM, 3a4C€TaM U SK3aMCHaM.
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OCYHIECTBIACT HA OJHOM U3 3aHATHHU, IPCAICCTBYIOIIEMY JaHHOMY.

HUS, TIPEJICTaBICHHBIX B mojpaszaeie 4.1, pekoMeHayercss coOMoaaTh Mocae10BaTeIbHOCTh UX H3yde-

MeToauKky caMOCTOATEIbHOM paboThl Bce 00yuaeMble BHIOMPAIOT UHAUBUAYAIBHO.

HUs, TIPEACTABICHHYIO B TabmuIe 3.

HOU (popmbI 00yUeHUS

ITocTanoBKy 3asaun 00y4aeMbIM Ha IPOBEJCHUE CaMOCTOSTEIbHOM pabOThHl IpenoaaBaTelb

CrynenraMm o4HOM (opMBbl 0OyUEHHsS] IPU OCBOCHUHU BOIPOCOB IUIsi CAMOCTOSITEIBHOTO H3yde-

Tabnuna 3 — YueOHbli MaTepua, BHIHOCUMBIN Ha CaMOCTOSATEIbHOE U3YYEHHUE 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 qaHHBIX».

1.2. KauectBo ycnyru «/loctyn B UaTEpHETY.

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

TpeGoBaHNsi HOPMATHBHBIX IOKYMEHTOB K NPOIYCKY Pa3Iu4YHbIX BUA0B
Tpadguka

2.1 Hopmbl moTeph Ha MECTHBIX CETSIX 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 XapakTepUCTUKU U TPeOOBAHUS K MAarHCTPAJIbLHBIM KOM-
MyTaTopaM U MapIIPyTH3aTOPaM Pa3JINYHBIX NPOU3BOIHUTeE el

4.1. TpeboBaHUS K CETEBBIM yCTPOICTBaM ypOBHS spa.

4.2. TexHu4YeCKHe XapaKTePUCTUKU CeTeBhIX ycTpoiicTB Cisco Systems.

4.3. TexHn4eckue xapakTepucTHKH ceTeBbX ycrpoiictB Unify Communica-
tions.

4.4 TexHuuyecKHe 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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5 IIpoTokoyibl yaajileHHOT0 YNpaBJieHUsl anmnapatHbiMu cpeacrBamm | 10- | 20
YPOBHS f1/Ipa, TUMOBBIE CXeMbI PUMEHEHHS 11
5.1 ITpotokou Telnet.

5.2 Tlpotokon SSH.

5.3 TlpuHOMIBI ayTeHTHU(UKAIMA TPH YAAJCHHOM JOCTYIIE K CETEBBIM

YCTPOMCTBAM.
5.4 TunoBbIe CXEMbI MPUMEHEHHSI IIPOTOKOJIOB YAAJIEHHOTO JJOCTYIIA.

6 MexaHu3MBbI 00ecneYeH sl 3alUThI ANMAPATHBIX CPEJACTB YPOBHA siIpa 12- | 20
4.1 Cepep AAA. 13
4.2 YcTaHOBKa CPEJNICTB 3aIIMTHI HA anmaparypy pa3MyHBIX MMPOU3BOJIUTE-
e

7 MexaHU3MBI 321IUTHI CETH OT HECAHKIIMOHUPOBAHHOIO TOCTYNA 13- | 10
7.1 3amura ceteit nocryna IEEE 802.11. 14

7.2 3amura cereit noctyna |IEEE 802.16.

7.3 3ammura ceteit nocryna VSAT.

7.4 Pasrpannenue npas noctyna B cersix Ethernet.
8 | Ilpumenenune Texnosoruu NAT B KopmopaTuBHBIX ceTsX W ceTsx go- | 14- | 10
cTyna 16
8.1 Haznauenue NAT, cxemMbl IpUMEHEHHS.

8.2 lunamudecknii u ctatndeckuii NAT.

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

9 | Texuuueckue XapaKTepUCTUKH U TPeOOBaHUSI K KOMMYyTaTopam aocry- | 14- | 20
1a ¥ arperanvy pasJIM4YHbIX NPOU3BOAUTEel 16
9.1 TpeboBaHus K yCTpoiicTBaM YpOBHEH arperainuu u A0CTyIa.

9.2 TexHUYECKHE XapaKTEPUCTUKU CeTeBbIX ycTpoiicTB Cisco Systems.

9.3. TexHHYeCcKHEe XapaKTEePUCTHKH ceTeBhIx ycTpoiicts Unify Communica-
tions.

9.4 TexHMYECKUE XapaKTEPUCTUKHU 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.

10 | TpeGoBanusi HOPMATHBHBIX JTOKYMEHTOB W TeXHHYECKUX perjameHToB | 14- | 10
K CeTAM J0CTyna 16

Ha camocrostenbHyro paboTy cTyaeHTaMm 3a04HOM (opMbI OOY4YEHHS BBIHOCUTCS MaTepHal,
MIpe/ICTaBJICHHBIN B TabnwuIle 4.

Tabnuma 4 — YueOHbIN MaTepual, BRBIHOCUMBINA Ha CAMOCTOSITENIbHOE U3YUEHUE CTYJAEHTaM 3a04-
HOM (hOpMBI 0OYICHUS

TeMsl, pa3zziensl, BBIHECEHHbBIE HA CAMOCTOSATEIIbHYIO I1O/- Yacel HA U3y4YeHHE

TOTOBKY, BOIIPOCHI JUISI IOATOTOBKH K IPAKTUYECKUM U

NeNe | ;1aGopaTOpHBIM 3aHATHAM; KYpCOBBIE pabOTHI, COIEpIKa-

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

Mopayas 1

1 | Buasl Tpaguka B MyJIbTHCEPBHCHBIX CeTAX 14
1.1 TToTOKOBBIH U HE MOTOKOBBIN TPaPUKH.

1.2 TpeGoBaHMsI K KaUYECTBY MEPEIayd PA3IUIHBIX BUIOB
Tpaduka.

2 | OcHOBHBIE TPEOOBAHMS K MYJILTHCEPBUCHBIM CETSIM 6
2.1 CtanmapThl U PErJIaMEHThI MYJIbTHUCEPBUCHBIX CETEH.
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2.2 IlpunHnumel o0ecredeHus: TPOU3BOAUTEILHOCTH Ce-
TEH.

2.3 IloHsiTHE O CTPYKTYPHOU M aIrOPUTMUYECKON
HAJICKHOCTH 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 Ka4eCTBY
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 KOMMYTalueu

10

TpeOoBaHusI HOPMATHBHBIX IOKYMEHTOB K IPOIYCKY
Pa3IMYHBIX BUI0B TpapukKa

4.1 HopMmbl IoTE€ph HA MECTHBIX CETAX CBS3H.

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 TloHsiTHE UHTEPCETH.

5.2 Anpecanusi B COCTaBHBIX CETSIX.

5.3 Tlepeaua naHHBIX Yepe3 COCTABHBIC CETH.

B3aumoneiicrBue aBTOHOMHBIX cucteM MHTEpHET

6.1 Knaccugukanus npoTokos0B MapiIpyTH3aL1H.

6.2 IIpoTOKOIBI TMHAMUYECKON MapIIpyTU3aLUH.

6.3 Kpurepun onTUMaJIbHOCTH B Pa3IMYHbIX TPOTOKOJIAX
MapuUIpyTU3aL1H.

6.4 OcoOeHHOCTH MPUMEHEHHSI IPOTOKOJIOB BHEIITHETO
HITI034.

TexHO10rusl MHOTONIPOTOKOJIBLHOM KOMMYTALIMH 110
merkam (MPLS)

7.1 OCHOBHBIE TPUHIIUIIBI.

7.2 HocTtouHctBa U HegocTatku MPLS.

7.3 KommnonenTs! ceteit MPLS.

7.4 CocTaB METKH U Ha3HAYEHUE OT/IEIIbHBIX MOJIEH.

7.5 llepcnextussl pazsutust MPLS B MynbTHCEpBUCHBIX
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
Pa3IHYHBIX IPOU3BOANTEICH

40
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9.1. TpeboBaHUs K CETEBBIM YCTPOWCTBAM YPOBHS siJIpa.
9.2. TexHuueckue XapakTEPUCTUKU CETEBBIX YCTPOMCTB
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 XapaKTEPUCTHKU CETEBBIX YCTPOMCTB
NetGier.

9.7 TexHuueckue XapaKTEPUCTHKU CETEBBIX YCTPOMCTB
Harekc.

9.8 TexHnueckne XxapakTEpUCTUKHU CETEBBIX YCTPOMCTB
Asus.

Bceero 110 yacos

Moayas 2

10

IIpoToKo0JIbI yIaJIeHHOr0 YNPaBJIeHHsI aNNapaTHLIMU
Cpe/ICTBAMH YPOBHS siIpa, TUNIOBbIE 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 o0ecredeHUs] 3alIMTHI  ANMNAPATHBIX
CPeACTB YPOBHS s/Apa

11.1 Cepep 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.  OcHoBsl Texnonoruu Metro Ethernet.

13.3. HUcnons3oBanue 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 3amuta ceteit noctyna VSAT.

10
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14.4 PasrpannucHue mpaB A0CTyma B ceTsix Ethernet.

15 | llpumenenne texnojorun NAT B KOpmopaTHMBHBIX 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 TpeboBanusi K yCTpOWCTBaM YPOBHEH arperamnuu u
JO0CTy1a.

16.2 TexHudyeckue XxapakTEpUCTHKU CETEBBIX YCTPONCTB
Cisco Systems.

16.3. TexHnyeckue XapakTEpUCTUKU CETEBBIX YCTPOWUCTB
Unify Communications.

16.4 TexHuuyeckue XxapakTEpUCTHKU CETEBBIX YCTPONCTB
Alcatel-Licent.

16.5 TexHuuyeckue XxapakTEpUCTHUKU CETEBBIX YCTPOWUCTB
D-Link.

16.6 TexHuuyeckue XxapakTEpUCTHKU CETEBBIX YCTPONCTB
NetGier.

16.7 TexHudyeckue XxapakTEpUCTHKU CETEBBIX YCTPOWCTB
Harexkc.

16.8 TexHuuyeckue XxapakTEpUCTHKU CETEBBIX YCTPONCTB
Asus.

Bcero 96 uacos

HToro B 2-x Mmonyasx 206 yacos
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JdonmosiHennsi u usmMenenusi B Paboyeii nporpamme



