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1/5
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BusupoBanue nis ucnoab3zoBanus B 20 /20 y4. rogy

Y1Bepxaaro
3am. qupekropa o YBP

« _» 20 r.

PaGouas mporpamma nepecmMoTpeHa, 00cyx1eHa U 0JJoOpeHa Ha 3acefaHnu Kadeapsl
«HPOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3H»
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Yr1Bepxaaro
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«MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3H
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[Iporokon oT «_ » 20 1. Ne
3aB. kadeapoii

BusupoBanue nis ucnoab3zoBanus B 20 /20 y4. rogy

Yr1Bepxaaro
3am. nupektopa o YBP

« » 20 T

Pabouas mporpamma nepecMoTpeHa, 00CykeHa U 0100peHa Ha 3aceJaHuH Kadeapsl
«VH)OKOMMYHHUKAITMOHHBIE TEXHOJIOTUH U CUCTEMBI CBSI3H

[IpotokomoT «_ » 20 1. Ne
3aB. kadeapoii




1. Hean u3y4yeHusi AUCUMIIMHBI

LemssmMu m3ydeHus: AUCIUIUTAHBI «CeTH CBS3HM CIICAYIONIETO TOKOJICHUS» SIBISIFOTCS OBIIAJICHUE
COBOKYITHOCTBIO TEXHOJIOTHUH, CIOCOOOB, CPEICTB M METOAOB IMepeladd, pPacHpeleNeHHus |
00paboTKH pa3MyHbIX BHIOB Tpaduka B cersax cueayromero mokoiaeHus (NGN — Next Generation
Network).

2. [InanupyemMble pe3yJbTaThl 00yUeHHUs

W3ydyeHne NUCUUIUIMHBI HAMpaBlieHO Ha (opMHpoBaHHE Yy BBIMYCKHHKA CIOCOOHOCTH pelaTh
Clieylomue MpoQecCHOHANbHBIE 3aJadd B COOTBETCTBHH C BHJIAMU MNPOQeCcCHOHAITBHON
NeSITeIbHOCTHU
—  MexXHON02U4ecKas O0eAmenbHOCHb. NpUeMKd U O0CB0eHUe B6800UMO20 UHHOBAUUOHHO2O
000pY006aHUs;, MOHMANC, HANAOKA, UCHBIMAHUA U cOaua 8 IKCHAYAMAYU0 ONbIMHBIX
00pasyos uzoenutl, Y3108, U CUCHEM, BHEOpeHUe U IKCHIYamayus UHOOPMAYUOHHBIX
cucmem, obecneyenue 3auumsl UHGOpMaAyuu 1 06veKmos uHpopmamuzayuu, paspabomra
HOpM, Npasuil U mpeOo8anuli K MexHOoNI02UYeCKUM npoyeccam oOMeHa uHgpopmayuel Ha
PACCMOsIHUY, OP2aHU3AYUs MEPONPUAMULL NO OXpane mpyod U mexHuke 0e30nacHoCmu
npoyecce 66004 8 IKCNIYAMAYUIO, MEXHUYECKO20 OOCIYHCUBAHUS U  PEMOHMA
UHDOKOMMYHUKAYUOHHO2O 000pPYO08AHUSA, 008e0eHUe UHDOKOMMYHUKAYUOHHBIX YCIYe 00
nonvzoeamereu.
Pe3ynbraTroM OCBOCHHS JUCUUILIMHBI SBISIOTCS CPOPMHUPOBAHHBIC Y BBITYCKHUKA CIICAYIOIINE
KOMITETEHITNH:

Komnerennuu BhINYCKHUKA, (popMUpYyeMble B pe3yJibTaTe 0CBOEHUS AUCHHUILIMHBI
(B yacTu, odecneunBaeMoii TUCIUIINHOI)

IIK-2.1: Cnioco0eH 3KCIUIyaTHPOBATH M PA3BMBATh KOMMYTALMOHHbIE OACUCTEMbI M
ceTeBble I1aTGOPMBI

S3HATE:

[IpuHIMIBI TOCTPOEHUS U paOOTHI CETU CBSI3U U IMPOTOKOJIOB CUTHAJIM3ALMH, UCIIOJIb3YEMBIX B
CETAX CBA3MH,

[TpuHIMIIBI TOCTPOEHUS U pabOTHI CeTeH U MPOTOKOJIOB, UCTIOIb3YEMBIX B CETSIX CBSI3HU;
Crangapt KauecTBa repeiayul JaHHbIX, IPUMEHSEMBIN B CETH CBSI3U;

TexHu4eckue pernaMeHTsl, MOATBEPKIECHUE COOTBETCTBUSA CPEACTB U YCIIYT CBA3H ;
HopMmaTuBHbIE TOKYMEHTBI, perJaMeHTHPYIOIINE IKCILTyaTaluio 00bEKTOB CBSI3H;
IlepcnieKTHBBI TEXHUYECKOTO Pa3BUTHs OTPACIM U KOMIIAHUHU.

YMerTh:

DKCIUTyaTUpOBaTh 000PY0BaHNE KOMMYTAIIMOHHOMN MOACUCTEMBI, COITYTCTBYIOIIETO
000py/I0BaHUs U CETEBBIX MIATPOPM;

CoOupath ¥ aHANU3UPOBATH JIaHHBIE O PabOTE CETH;

AHanmM3upoBaTh TpauK, CTATUCTHKY, IPOBOJUTH pacyeT HHTEPPEHCOB BHYTPEHHHIX
HaIlpaBJICHUI CETH.

Baagern:

MonuTtopuHr paboThl 000PYIOBaHMS, AHAJIW3 CTATUCTUYECKUX JTAHHBIX O padOTe CEeTH,
pa3paboTKa IpeIOKESHHH 10 ONTUMHU3AIIMH B IIEJIIX 00eCTIeueHusI BLICOKOTO KayecTBa
cepBHca, IPEJOCTaBIAEMOro a0OHEHTaM, ONITHUMAIbHOIO UCIIOJIB30BAaHUS PECYPCOB
o0opynoBaHus,

AKTyanmu3aius CXeM OpraHu3alliu CBSI3H;

Pa3paboTka cxem opraHuzanu CBS3H U UHTETPAIIMH HOBBIX CETEBBIX 2JIEMEHTOB, HHTETPAIHH
HOBBIX JIEMEHTOB CETH.




3. MecTO JUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHON NMPOrpaMmbl

TpeGoBanus K mMpeIBapUTEIbHON MOATOTOBKE 00y4aierocs (MpeamecTByHOIHe
JAMCIUILIHHBI, MOYJIH, TEMbI):

1 b1.B.12 «CuctemMbl KOMMYyTallUM»
2 b1.B.13 «Cetu cBsa3u»
3 b1.0.13 «OcHOBBI TOCTpOeHUSI HH)OKOMMYHHUKAIIMOHHBIX CHCTEM H CETEW

Mocaenywomue TMCHUNIMHBI U TPAKTUKH, JJIS1 KOTOPBIX OCBOCHHE JAHHOI
JUCHHUILIMHBI HE00X0IUMO:

1 b2.0.03(I1x) «IIpousBoacTBeHHAs (MPEIAUIIOMHAS ) TPAKTUKA

2 Bb3.01. «'ocymapcTBEeHHAs HTOTOBasl aTTECTALINS




4. CTpyKTypa M coaepkaHue TUCHHUILINHBI

4.1 Ounas popma oGyuenusi, 4 roga (Bcero 216 yaca, 58 yacoB KOHTaAKTHOIT paGoTHI)

Kon

Bung

Ko

Kowmmne-

Tema 1 KpaTKoO€ COJIepKaHUE 3aHITHUS YMUO
3aH. 3aH. | 4YacoOB | TEHUUU
1 2 3 4 5 6
Kypc 4 , Cemectp 8
Monayab 1 — IIpuHIMOBI IOCTPOEHUS APA ceTeil CBA3M CJIeAYI0IIero NoKoJeHus —
118 (32+86) uacos
1.1 | Bunasl npuiioxeHuit U Tpaduka B CETAX CICAYIOMIETO Jlek. 2 [K-2.1 | JI1.1
MTOKOJICHUS
1. Knaccudukanus npunoxenuiit NGN
2. TIOTOKOBBII U HETTOTOKOBBIN TpadHKH.
3. TpeOoBaHUs K Ka4eCTBY NEpeAayy pa3IMIHbIX
BHJIOB TpaduKa.
1.2 | OcHoBHBIE TPeOOBAHUS K CETSIM CIEAYIOLIETro MokoneHus | Jlek. 2 TIK-2.1 JI1.1
1. Cranpapte! u pernamenTsl NGN.
2. Tlpunuunel obecriedeH s MPOU3BOAUTEIHLHOCTH
ceTel.
3. TloHsATHE O CTPYKTYPHOI U aIrOpUTMUYECKOM
HAJICKHOCTH CETEM.
4. PacmupsieMoCTh U MacIITaOUPyeMOCThb CETEH.
5. ObecnevyeHne MpoO3pavyHOCTH CETEH.
6. YmpaBisieMOCTh B CETSIX.
7. MynstucepsucHoctb cereid NGN.
CoBMecTHMOCTD pa3uuHbIX TexHosoruii B NGN.
1.3 | Apxurekrypa NGN Jlek. 2 [K-2.1 | JI1.1
1. OO6ume cBeeHUs O YETHIPEXYPOBHEBOM
apxutektype NGN.
2. bazoBeie ¢pyHkumu ypoBHeit apxutektypsl NGN.
3. Crpykrypa NGN.
1.4 | IlpuHiunsl 0OObEAMHEHUS CETeH Jlek. 2 TIK-2.1 JI1.1,
1. TlonsiTue UHTEpCETH. J12.1
2. Apnpecanusi B COCTaBHBIX CETSX.
3. Ilepenaua naHHBIX Yyepe3 COCTaBHBIE CETH.
1.5 | B3aumonelicTBre aBTOHOMHBIX cucteM VHTepHeT Jlek. 2 TIK-2.1 JI1.1,
1. Kiaccugukanus mpoToKoJI0OB MapUIpyTH3ALUH. J12.1
2. TIpoTOKOJIBI AMHAMUYECKON MapIIPyTU3AIIHH.
3. Kpurepuu onTUMaIILHOCTH B Pa3IMIHBIX
MPOTOKOJIaX MAPIIPYTU3AIIHH.
4. OcoOGeHHOCTH TPUMEHEHUS IPOTOKOJIOB
BHEIIIHET0 1UTI03A.
1.6 | TexHONOTHS MHOTOIIPOTOKOJIBHON KOMMYTAIIHH IO Jlek. 2 K-2.1 | JI1.1

metkam (MPLS)
1. OcHOBHBIC TPUHIIHITHI.
2. JocrouncrtBa u Hegoctatku MPLS.
3. Kowmmonentsr cereit MPLS.
4. CocraB METKH W Ha3HAYCHHE OTACIIBHBIX MOJIEH.
5. Tepcnextussl pazsutus MPLS nu NGN.




1.7 | UccnenoBanue METOI0B OLIEHKU CTPYKTYpPHOH JIP1 2 [K-2.1 J3.1
HAJIe’KHOCTH CETEU CBS3H

1.8 | UccnenoBanue tpaduka NGN c ucronb3oBanuem JIP2 2 [1K-2.1 JI3.2
nmutannonaoir GPSS-monenu.

1.9 | UccnenoBaHue ceTH C UCIOIB30BAHUEM UMUTALMOHHON JIP3 2 T1K-2.1 JI3.2
GPSS-monenu

1.10 | KondurypupoBanue cTraTHUECKON MapUIpyTU3ALUN 1131 6 [1K-2.1 J3.3

1.11 | KondurypupoBanue TuHAMUYECKON MapIIPYTH3ALHH 1132 8 [1K-2.1 J3.3

1.12 | TpeGoBanus HOPMATUBHBIX JOKYMEHTOB K KaY€CTBY Cp. 10
o0cTy>)KUBaHUS

1.13 | TpeOoBaHuss HOPMATHBHBIX JIOKYMEHTOB K ITPOITYCKY Cp. 10
pa3IMYHBIX BUIOB Tpaduka

1.14 | CrpykTypa maructpanbHoii IP-cetn Cp. 6 [1K-2.1 J1.1

1.15 | Texuuueckue XapakKTEPUCTHKH U TPEOOBAHUS K Cp. 20 | IIK-2.1 J2.5
MarucTpaJibHBIM KOMMYTaTOpaM M MapIIpyTH3aTOpaM
Pa3IMYHBIX TPOU3BOIUTEICH

1.16 | IIpoTOKOJIBI yIAJICHHOTO YITPABIICHHS allllapaTHBIMU Cp. 20 | IIK-2.1 J13.3
CpeACTBaMU YPOBHS SI/Ipa, TUIOBBIC CXEMbI TPHUMCHEHHSI

1.17 | Mexanu3Mbl oOecrieueHus 3aInThI anmapaTtHeix cpeacts | Cp. 20 | IIK-2.1 JI3.3

YPOBHS spa

Moay.nb 2 — [IpyHIUNBI NOCTPOEHNSI YPOBHS A0CTYIA ceTell CBA3HU CJIeYI0IIero NoKoJeHus —

98 (26+72)uacoB

2.1

CeTn aOOHEHTCKOTO I0CTYTIA

Texnomnoruu XDSL.

Joctyn Ha 6a3e MOIEMHOM CBSI3H.
Cetn nocrymna ISDN.

Hoctym mo kanaiam CATV.

CeTH onTHYECKOIO AOCTYTIA.
TexHonornm 6€CcIpOBOTHOTO AOCTYTIA.
TexHOIOTHH CITYTHUKOBOTO JIOCTYTIA.

Jlek.

4

[K-2.1

J1.1

2.2

IMpumenenwue Ethernet B cetsix mocryma
OcuoBbl TexHonorud ETTH.

OcHoBsl TexHOJ0ruu Metro Ethernet.
Hcnoas3oBanue VLAN B ETTH.

ArperupoBanue noptos B ETTH.

e N

U JIOCTYTIA.
6. OOGecrieueHue KauecTBa 00CITy)KHBaHUSI.

TpeboBanus kK 000PYTOBaHUIO YPOBHEW arperaiuu

Jlek.

[K-2.1

J1.1

2.3

[IpuMeHeHre TacCUBHBIX ONTHYECKUX TEXHOJIOTHI B
CeTsAX JOCTyIa

1. Apxwurextypsl FTTX.

2. Kimaccuduramus PON.

3. AkTtuBHOe U naccuBHoe obopynoBanue PON.
4. Tlpumenenue apxutektypsl FTTH B PON.
5

TpeboBanust kK 000PYTOBaHHUIO YPOBHEW arperamnuu

U JJOCTYTIA.
6. OOGecrieueHue KauecTBa 00CITy)KHBaHUSI.

JIek.

[K-2.1

J1.1




2.4 | VccnenoBaHue CETH JOCTYTA C UCIOIB30BaHUEM JIP4 4 [1K-2.1 JI3.2
nmuTanuonnoir GPSS-monenu
2.5 | KondurypupoBanue pabounx cranuuii mox ynpasinenuem | 1133 2 [1K-2.1 J3.3
OC Linux
2.6 | KondurypupoBaHue ceTu JI0CTyIa 1134 2 K-2.1 J3.3
2.7 | KoHdurypupoBaHue MapipyTu3aTopoB CETH JIOCTyIIa I135 2 K-2.1 J3.3
2.8 | KondurypupoBaHnue MeKCETEBBIX IKPAHOB U CETEBBIX 1136 4 [1K-2.1 J3.3
¢buIbTpPOB
2.9 | MexaHU3MBI 3aIUTHI CETH OT HECAHKIIMOHUPOBAHHOTO Cp. 18 | IIK-2.1 [ JI1.3
JocTyna
2.10 | Ilpumenenue Texunosorud NAT B KOPIIOPATUBHBIX CETSIX Cp. 14 | 1IK-2.1 | JI1.3
U CeTsIX JO0CTyIa
2.11 | TexHuuecKue XapaKTEPUCTHKHU U TPEOOBAHUS K Cp. 20 | IIK-21 | JI2.3
KOMMYTAaTOpaM JIOCTYIIa U arperayy pa3InuHbIX 2.4
IIPOU3BOIUTENEN J2.5
2.12 | TpeGoBaHMsI HOPMATHBHBIX JOKYMEHTOB U TEXHHUUECKUX Cp. 20 |IIK-2.1 | JI2.3
pErilaMeHTOB K XapaKTepUCTUKaM CETeH A0cTyna J12.4
J12.5
Hroro — 216 yacos
4.2 OuHo-3204HAas U 3204Has popMa o0ydeHus, 5 jer (Bcero 216 uyacos, 10 yacos
KOHTAKTHOI pagoTh)
Koz Tema u kpaTkoe coepKaHue 3aHIATHS Brx | Kou. - Kowre- YMHUO
3aH. 3aH. | YacoB | TEHLUHU
1 2 3 4 5 6
Kypc 4, Cemectp 8
Moayasb 1 — IIprHIMIBI HOCTPOEHHUS SIIPA ceTell CBA3HU CJIeIYIOIIero NOKOJIeHus —
118 (4+114) yacoB
1.1 | Buas! npuioxeHui u Tpaduka B CETAX CIETYIOLIETo Jlek. 2 K-2.1 | JI1.1
nokoJieHus u apxutekrypa NGN
1. Knaccudukanus npunoxenuit NGN
2. TIOoTOKOBBIN M HEMOTOKOBBIN TpaduKH.
3. TpeboBaHus K KauecTBY Nepeaayy pa3InyHbIX
BUJIOB TpaduKa.
4. OOmue cBeIeHHsI O YEThIPEXYPOBHEBON
apxutektype NGN.
5. bazoBeie ¢pyHkmu ypoBHeit apxurektypsl NGN.
6. Crpykrypa NGN.
1.2 | OcHoBHBIE TpeOOBaHUS K CETsAM cienyrolero nokonenuss | CP 8 [K-2.1 | JI1.1
1.3 | Ilpuniunsl 0ObeAMHEHUS CETEH CP 8 T1K-2.1 JI1.1,
J2.1
1.5 | B3aumopeiicTBue aBTOHOMHBIX cucteM VHTEepHET CP 8 TIK-2.1 JI1.1,
JI12.1




1.6 | TexHODOTHSA MHOTOIIPOTOKOJIBHOM KOMMYTAIIUX IO CP 8 K-2.1 | JI1.1
metkam (MPLS)

1.11 | KondurypupoBanue MapuipyTu3aTopoB 113 2 K-2.1 J3.3

1.12 | TpeGoBaHUsT HOPMATHBHBIX JIOKYMEHTOB K Ka4ECTBY CP 10 |IIK-2.1
00CITy>)KUBaHUS

1.13 | TpeGoBanus HOPMATUBHBIX TOKYMEHTOB K IPOIYCKY CP 10 | IIK-2.1
pa3IUYHBIX BUJOB Tpaduka

1.14 | CrpykTrypa MaructpaibHoii IP-cetn CP 6 K-2.1 JI1.1

1.15 | TexHu4eckne XapaKTEPUCTUKU U TPeOOBAHUS K CP 18 | IIK-2.1 JI2.5
MarucTpajibHBIM KOMMYTaTOpaM M MapuipyTH3aTopam
Pa3NIUYHBIX TPOU3BOIUTENCH

1.16 | IIpoTOKOJIBI yAJIEHHOTO YIIPABICHHS alllapaTHBIMH CP 18 | IIK-2.1 J3.3
CpeICTBAMU YPOBHS SJIpa, TUTIOBBIC CXEMBI IIPUMEHEHUS

1.17 | MexaHnu3Mbl 00€CIIeUeHHUs 3alMThI allllapaTHBIX CPEJICTB CP 20 T1IK-2.1 JI3.3

YPOBHA s Apa

Mopayib 2 — [IpUHIUNIBI TIOCTPOEHNS YPOBHSA J0CTYNA ceTeil CBA3U CJIeAYIOLIero NOKoJIeHus —

98 (6+92)uacoB
2.1 | Ceru aOOHEHTCKOTO OCTYyTa Jlek. 2 TIK-2.1 JI1.1
1. Texuonormu XDSL.
2. Jloctyn Ha 6a3e MOJIEMHOI! CBSI3U.
3. Ceru nocryma ISDN.
4. Jloctyn no kananam CATV.
5. CeTH ONTUYECKOIO JOCTYIA.
6. TexHosoruu 6eCpoBOAHOIO JOCTYIIA.
7. TexHomorum CnyTHUKOBOIO JIOCTYyHA.
2.2 | Ilpumenenue Ethernet B ceTsix moctyna CP 12 | [IK-2.1 | JI1.1
2.3 | [IpuMeHeHHe NaCCUBHBIX ONTHYECKUX TEXHOJIOTHH B CP 14 | [IK-2.1 J1.1
CeTSAX JIOCTYIa
2.6 | KondurypupoBanue cetu 10cTymna 113 4 [K-2.1 J3.3
2.9 | MexaHU3MBI 3alUTHI CETH OT HECAHKIIMOHUPOBAHHOTO Cp 18 | IIK-2.1 | JI1.3
JOCTyTa
2.10 | [Ipumenenue texHonoruut NAT B KOPIIOPAaTHUBHBIX CETSIX CP 12 | [IK-2.1 | JI1.3
U CeTAX J0CTyma
2.11 | TexHMueCKHE XapaKTEPUCTUKU U TPEOOBAHUS K CP 18 | I[IK-2.1 [ JI2.3
KOMMYTaTOpaM JOCTYIa U arperainu pa3IndHbIX J2.4
MIPOU3BOIUTENEH J2.5
2.12 | TpeGoBaHMsI HOPMATHBHBIX JOKYMEHTOB U TEXHUUECKUX CP 18 | IIK-2.1 [ J12.3
periIaMeHTOB K XapaKTepUCTUKaM CeTel J0oCTymna J2.4
J12.5

Hrtoro — 216 yacos




5. YueOHo-MeToAMYecKOe H HH(POPMALIMOHHOE o0ecTedeHue JUCITUTIIMHBI

5.1 PexoMmeHnayemasi iuTepaTrypa

9.1.2. OcHOBHasi IMTEpPaTYypa

Kox ABTOpBI, CO- Jaraapue HU3nareancTBO, KouL.
CTaBUTEJIH roj
JI1.1 | butaep  B.W., | Cetn HOBOTO nokonerus — NGN. Yue6noe | M.: ['opsuast muans | D1
MuxaiinmoBa rnocooue. — Tenexom, 2010.
111
5.1.2 JlonoJiHUTe/ILHAS JIUTEPATypa
Ko ABTOpPBI, CO- Jaraapme HU3narenbcrBo, KouL.
CTABUTEJHU roj
JI2.1 | Manun A.A. Cucrempl kommytauuu. Ilpunnunsr u | PoctoB-Ha-Zlony: 32
TEXHOJOTMU  MakeTHOW  koMmyrtanuu. | CK® MTVYCH,
Y4eOHoe nocodue. 2014,
J12.2 - PI. 45.120-2000. PykoBoasuuii | JIeHuHrpaackuit 393
JOKYMEHT OTpaciu. Hopwmsl | oTrpacneBoii
TEXHOJIOTHYECKOT0 IPOEKTUPOBAHUA. | HAYYHO-
I'oponckue u cenbckue TelieOHHBIC CETH. | HCCIICIOBATECIIbCKHMA
UHCTHUTYT CBSI3H
(JIOHUHC) u OAO
«I"unpocsizp CI16»
J12.3 - I'OCT P 53532-2009. KauectBOo ycuyr 24
cBsa3u. [lokasarenu KkauecTBa  ycmyr
TeneOHHON CBSI3W B CETH  OOIIETO
nosib30BaHus. OO0mme TpeOoBaHuUs.
2.4 - I'OCT P 53632-2009. Ilokazartenu 35
KauecTBa YCIyr noctyna B VIHTepHeT.
O6mme TpeboBaHUsI.
J12.5 - I'OCT P 53728-2009. KauectBo yciyru 26

«IIepenaua ITokazarenu

KadeCTBa.

JaHHBIX».

5.1.3 YuyeoHo-MeTOaH

JecKoe oldecneyeHne JJIsi CAaMOCTOATEIbHOM PadoThl 00y4AIOIIMXCH

Kox ABTOpBI, CO- 3araaBme HU3parenscrBo, Koo
CTABUTEJIH roj
JI3.1 | Hepcecsnn UccnenoBanue METOJIOB onieHku | Poctos-Ha-Jlony: 27
AA. CTPYKTYpHOU HajexHocTn cereid cBsa3u. | CKO MTYCH,
Metoanueckue ykasanus K nadoparopHoit | 2011.
paoore.
JI3.2 | Hepcecsnn CoopuuK nabopaTopHbix pabotr 1o | PoctoB-Ha-/lony: 38
A.A. HCCICOOBAHUIO cucTeM M cereil cBsa3u Ha | CKO MTYCH,
MMUTAITIOHHBIX GPSS-momensx. | 2009.
MeTtoaudeckoe nocodue o
J1a00paTOPHBIM paboTam.
JI3.3 | Manun A.A. Meroaunueckoe nocobue s | PocroB-na-Zlony: 29
nmpakTHdeckux 3aHathii o aucnummHe | CKO MTYCH,
«CeTH CBS3M CIEeNYIONIEro MOKOJECHUSD. 2016.
6.2 Dy1eKTpOHHBbIE 00pa3oBaTeIbHbIE PECYPChI
D1 | http://www.znanium.cpm/catalog.php?bookinfo=308917
D2 | http://www.skf-mtusi.ru/umo/110302st/48.2/1.2.1%20Uchebnoe%20posobie.pdf
D3 | http://www.skf-

mtusi.ru/umo/110302st/48.2/12.2%20Rukovodyashchij%20dokument%20RD%2045.120-2000.pdf

10




D4 | http://docs.cntd.ru/document/1200083241

25 http://docs.cntd.ru/document/1200082865

D6 | http://docs.cntd.ru/document/1200082206

D7 | http://www.skf-mtusi.ru/umo/110302st/48.2/13.1%200cenka%20strukturnoj%20nadezhnosti.pdf

98 | http://www.skf-mtusi.ru/umo/110302st/48.2/L3.2%20Sbornik%20LR.pdf

99 | http://www.skf-
mtusi.ru/umo/110302st/48.2/L3.3%20Metodicheskoe%20posobie%20dlya%20PZ.pdf

6.3 IlporpammHoe obecneueHue

1.1 | OC Windows

I1.2 | OC Linux

I1.3 | Mapmpyrusupyromuii naker Qagga

I1.4 | OC Cisco 10S

I1.5 | GPSS-World

6. MaTepl/IaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUIIIMHBI

6.1 MTO J1eKIHOHHBIX 3aHATHH

1 ‘ Jlexumonnas ayautopus, ocHameHHas npoekropom, 1K (HoyTtOykom), sxpanom.

6.2 MTO 1a00paTopHbIX padoT H NPAKTHYECKHUX 3AHATHH

1 | KomnbroTepHslii Kiiace ¢ ycraHoBieHHbIM naketom GPSS-World

2 | IlporpammHo-annapaTHelii kKoMiieke «MH)OKOMMYHHUKAIIMOHHBIE CETH

6.3 MTO py6GekHBIX KOHTPOJIEI, 324€TOB, JK3aMEHOB

1 | KoMmmbroTepHble ayIUTOPUH C BO3MOXKHOCTBIO BBIXOAA B JIOKAJbHYIO ceThb Dunumana u
HnTepHer.

7. MeToanuyeckne peKOMEHAAUMHU 1JI 00YYAIOIUXCS 10 CAMOCTOATEIbHOM
pabore

CamocrosTrenbHas paboTa CTYIEHTOB SIBIISIETCS COCTABHOM YacThIO Yy4e€OHOM pabOTHI M
MMeEeT 1IeJIbI0 3aKpEIICHHE U YIIyOIeHue MOoIyYeHHbIX 3HAHUH U HaBBIKOB, IIOMCK M TPHOOpETeHnE
HOBBIX 3HAHWH, B TOM 4YHCIE€ C HCIOJb30BAHUEM ABTOMATH3UPOBAaHHBIX OOYYAIOIIUX KypCOB
(cucrteM), a TaKkKe BBINOJHEHUE Y4YEOHBIX 3a/JaHui, MOATOTOBKY K HPEACTOSALIUM 3aHATHUSM,
3a4eTaM M 9K3aMEHaM.

[TocTanoBKy 3a7aun 00yyaeMbIM Ha IPOBEIEHUE CAMOCTOSTEILHONW paboThl pernoiaBaTesb
OCYILIECTBIISIET HA OJTHOM U3 3aHATHH, IPEIIECTBYIOLIEMY JAHHOMY.

MeTtouKy caMOCTOSTENbHON paboThl Bce 00ydyaeMble BHIOMPAIOT UHANBUAYAIBHO.

CrynenrtaMm ouHOM (opmbl 0Oy4eHHMsS] TPHU OCBOCHHHM BOMPOCOB JIi CAMOCTOSTEIHHOIO
U3y4eHMs], TIPEACTaBICHHBIX B nojapasaene 4.1, pekoMeHayeTcs coOioaaTh MOCIEI0BATENBHOCTD

WX U3y4YeHHs, IPeCTaBICHHYIO B Tabmuie 7.1.

Tabmuma 7.1 — YueOHbIi MaTepral, BRIHOCUMBIA Ha CaMOCTOSITEIbHOE U3YUYCHHUE CTYACHTaAM

O04yHOM popMmbI 00yUeHUs

11


http://docs.cntd.ru/document/1200082865

TeMsl, pa3zienbl, BHIHECEHHBIE HA CAMOCTOSITENbHYIO TIOATOTOBKY, BOTIPOCHI JUIs TOATOTOBKH
K TIpakTHYeCKUM W JaOOpaTOpHBIM 3aHATHAM; KypCOBBIE pabOTHI, COAEp)KaHHe
KOHTPOJIFHBIX pa0boT; peKOMEHIAINH 110 UCTIONE30BAHMIO JIUTEpaTyphl, DBM 1 np.

Henen

Kon.
yac

Monymns 1

TpeOoBaHus HOPMATUBHBIX JOKYMEHTOB K Ka4eCTBY 00C1yKHBAHUS

1.1. KauectBo yciyru «llepenaya naHHbIX».

1.2. KagectBo yciyru «loctyn B IHTEpHETY.

1.3. KauecTBO npemocTaBieHus Tele()OHHONW YCIYTH B CETH C TAKETHOH KOMMYTaLneH.

10

Tpe0oBaHus HOPMATUBHBIX AOKYMEHTOB K PONYCKY Pa3JH4YHbIX BUAOB Tpaduka
2.1 HopMBI oTepb Ha MECTHBIX CETAX CBA3H.

2.2 HopMsI OTeph Ha MEXIYTOPOAHBIX CETSIX CBSI3H.

2.3 HopMbI oTeph Ha MEXIYHAPOAHBIX CETAX CBS3U.

2.4 TlpuHuMne! npomycka Tpaduka Ha MarucTpansHoii cetn ECO PO.

2.5 [lpuHUMDBI ponycka TpaduKa Ha MEXKTyHApOIHOW CETH.

3-4

10

CtpykTypa MarucTpaiabHoii |P-cetn

3.1. TexHONOTUN MAaruCTPaIbHBIX CETEN C MAKETHON KOMMYTalUEH.
3.2. Tomonoruu MaructpaibHbIX |P-ceteid.

3.3. 3amuImeHHOCTh U 0TKa30yCTOHYNBOCTh MarucTpansHeIX |P-cereit.

TexHnuyeckue XapakTepUCTHKH U TPe0OBaHMSA K MarucTpajbHbIM KOMMYTaTopam M
MapIIPYTH3ATOPaM Pa3IHYHbIX POU3BOAMTe e

4.1. TpeboBaHUs K CETCBBIM YCTPOMCTBAM YPOBHS Ipa.

4.2. TexHuYeCKHE XapaKTEePUCTHKH ceTeBbIX ycTpoiicTB Cisco Systems.

4.3. TexHUUECKHE XapaKTepUCTUKH ceTeBbIX ycTpoiicte Unify Communications.

4.4 TexHUYeCKHE XapaKTEPUCTUKH ceTeBbIX ycrpoiicts Alcatel-Licent.

4.5 TexHU4IeCKHEe XapaKTEePUCTUKHU CeTeBbIX ycTpoiicT D-Link.

4.6 TexHUYECKHE XapaKTEPUCTUKH ceTeBbIx ycrpoiicTB NetGier.

4.7 TexHu4yeckue XapaKTepUCTUKHU CETeBBIX ycTpoicTB HaTekc.

4.8 TexHMYEeCKHE XapaKTEPUCTUKU CETEBBIX YCTPOUCTB ASUS.

7-9

20

IIpoTrokoabl ynajdeHHOro yNpaBJjieHHS aNNapaTHLIMH CPeACTBAMH YPOBHSI sIpa,
THNOBBIE CXeMbl IPUMeEHEHHUS

5.1 Ilporokon Telnet.

5.2 MIpoTokox SSH.

5.3 IlpuHiune! ayTeHTHOUKALMY TIPH YAAJICHHOM JIOCTYIE K CETEBBIM yCTPOWCTBaM.

5.4 TunoBble cXeMbI IPUMEHEHHUSI IPOTOKOJIOB YAAICHHOTO JOCTYIA.

10-11

20

MexaHu3MBbI 00ecreyeHHs 3alUThI ANNAPATHBIX CPeICTB YPOBHS siApa
4.1 Cepep AAA.
4.2 YcraHOBKa CpEACTB 3aIIUTHI Ha alnapaTypy pa3iIHndHbIX IPOU3BOIUTEICH

12-13

20

Monyns 2

MexaHu3MBbI 3aLIUTHI CeTH OT HECAHKIMOHNPOBAHHOTO A0CTYIA
7.1 3amuTa cereii nocryna |IEEE 802.11.

7.2 3ammuTa ceteit nocryma |[EEE 802.16.

7.3 3amuTa cereit nocryna VSAT.

7.4 Pasrpanuuenue mpas joctymna B cersix Ethernet.

13-14

18

Ipumenenue Texnonornn NAT B KOPIIOPATHBHBIX CETSIX U CETSX JAOCTYyNAa
8.1 Haznauenme NAT, cxeMbl IpUMEHEHUSI.

8.2 Nunamudeckuii u cratnyeckuii NAT.

8.3 KondurypupoBanne NAT Ha ycTpolicTBaX pasiIMYHBIX TPOM3BOANTEICH.
8.4 Ipumenenne NAT s cesizu cereit IPV.4 u IPV.6.

14-16

14

12



TexHu4YecKne XapaKTEePHUCTHKH U TPe0OBaHUS K KOMMYTATOPaM I0CTYNa U arperanuu
Pa3IMYHBIX POU3BOAUTeIeH

9.1 TpeboBanus K yCTpOHCTBAM YpOBHEH arperanyy 1 10CTya.

9.2 TexHUYECKHE XapaKTEPUCTHKH CETEBIX ycTpoiicte Cisco Systems.

9.3. TexHUUYECKHE XapaKTEPUCTHKU ceTeBbIX ycrpoicts Unify Communications.

9.4 TexunYecKue XapaKTEPUCTHKY ceTeBBIX ycTpoiicTs Alcatel-Licent.

9.5 TexHHUYECKHE XapaKTEPUCTUKH CeTeBRIX ycTpoiicte D-Link.

9.6 TexHUYECKHE XapaKTEPUCTHKH ceTeBIX ycTpoiicte NetGier.

9.7 TexHu4eckue XapaKTEPUCTHKH CETEeBBIX ycTpoiicTB HaTekc.

9.8 TexHNYECKHE XapaKTEPUCTHKH CETEBBIX YCTPOHUCTB ASUS.

14-16

20

10

Tpe6oBaHNs HOPMATHBHBIX JOKYMEHTOB H TEXHHYECKHUX PperjaMeHTOB K CeTAM
AOCTyNA

14-16

20

Ha camocrosTensHyo paboTy CTyAE€HTaM OYHO-3a0YHOW M 3a04HOH (HOpMBI OOYy4eHHUs

BBIHOCHUTCSI MaTepHall, TPEACTABJICHHBINA B Ta0uIe 9.2.

Tabnuna 9.2 — YueOHbIii MaTepual, BBIHOCUMBINA HA CAMOCTOSITENIbHOE U3yYeHHE CTYIeHTaM

OYHO-320YHOH M 3a09HOM (HOPMBI 00yUESHHS

NeNe

TeMbl, pa3zaeinsl, BEIHECEHHbIE HA CAMOCTOSTENIbHYIO [IOATOTOBKY, Yacel HA H3yYeHHE

BOIIPOCHI JUIS IOJITOTOBKH K PAKTUYECKUM U J1a00pPaTOPHBIM
3aHSTHSAM; KYpCOBBIE pabOTBhI, CO/IepKaHNe KOHTPOJIbHBIX paboT;
PEKOMEHAAIIMH 110 UCIOIb30BAHUIO JITepaTypbl, 9BM u np.

Monyis |

OcHoBHEIEe TPe0OBAHNSA K CeTHAM CJIEeAYIOIIero NOKOJIeHHUSs 8
1.1 Crannapts! u pernmameHTsl NGN.

1.2 ITpunmunel obecrieyeHNst IPOU3BOIUTEILHOCTH CETEH.

1.3 TlonsaTtye 0 CTPYKTYPHOH M QJITOPUTMUYECKON Ha/IE)KHOCTH
CeTel.

1.4 PacimmpsseMoCTh ¥ MaCIITaOUPYeMOCTh CETEH.

1.5 ObecnieueHne MPO3pavyHOCTH CETEH.

1.6 YnpaBisieMocTh B CETSX.

1.7 MynbtucepBucHOCTh ceteit NGN.

1.8 CoBmMecTUMOCTH pa3nuuHbIX TexHonoruii B NGN.

TpeOGoBaHNsI HOPMATHBHBIX IOKYMEHTOB K Ka4eCTBY 10
00CcTyKUBAHUS

2.1. KauectBo ycayru «Ilepenaua TaHHBIX».

2.2. KauectBo ycayru «/loctyn B UTHTEpHET».

2.3. KagectBo mpemocTaBieHus Tele(hOHHOHN YCIYTH B CETH C
MIAKETHOM KOMMYyTaluei

TpeGoBaHNST HOPMATHBHBIX IOKYMEHTOB K MPOMYCKY 10
Pa3IMYHBIX BHI0B Tpaduka

3.1 Hopmbl oTeph Ha MECTHBIX CETSIX CBSI3H.

3.2 HopMbl oTepb Ha MEXAYTOPOAHBIX CETSIX CBS3H.

3.3 Hopmbl noTepb Ha MEXAYHAPOIHBIX CETSIX CBS3H.

3.4 TlpuHIMNEI nporrycka Tpaduka Ha MaructpansHoi cetn ECO
PO.

3.5 TpuHIuns! poIycka Tpadrka Ha MEXTyYHAPOTHON CETH.

IpuHuMNbI 00BEANHEHUSI CeTeil 8
4.1 IlonsTHE HHTEPCETH.

4.2 Anpecanusi B COCTaBHBIX CETSIX.

4.3 Tlepenava qaHHBIX Y€PE3 COCTABHBIC CETH.

B3aumopeiicrBre aBTOHOMHBIX cucteM HTEepHeT 8
5.1 Knaccudukarus mpoTOKOIOB MapIIpyTH-3aIHH.

5.2 IIpoToKOoJIBl AMHAMUUYECKOI MapIIpyTH3a-1HH.

5.3 Kputepun onTUMaabHOCTH B PA3IMYHBIX TPOTOKOIAX
MaplIpyTH3aLUU.
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6.4 OcoOCeHHOCTH NPUMECHEHUS! MPOTOKOJIOB BHEITHETO TLITI03a.

TexHoJ0THS MHOTONPOTOKOJbHOI KOMMYTAIINU 10 METKAM
(MPLS)

6.1 OcHOBHBIC TIPUHITHIIEI.

6.2 loctouHcTBa ¥ HepocTtaTku MPLS.

6.3 KomnonenTtsl ceteit MPLS.

6.4 CocraB METKH 1 Ha3HAYEHHUE OTHEIBLHBIX ITOJIEH.

6.5 IlepcriextBsl pazsutust MPLS 1 NGN.

CrpykTypa marucrpaasHoii IP-cern

7.1. TexHomoruM MarucTpajbHBIX CeT€il C  MaKeTHOH
KOMMYTalMen.

7.2. Tormonoruu MaructpaibHeix IP-ceteit.

7.3. 3amuIIeHHOCTh M 0TKa30yCTOMYMBOCTh MarucTpaIbHEIX IP-
CETeH.

TexHuuyeckue XapaKTepPUCTHKH u TpeboBaHUS K
MarucTpajbHbIM  KOMMYTATOpaM M  MapHIpyTH3aTopaM
Pa3IMYHBIX IPOU3BOAMTeEIEH

8.1. TpeboBaHHA K CETEBBIM YCTPOUCTBAM YPOBHSA Spa.

8.2. TexHHYECKHE XapaKTEPUCTHKH ceTeBbIX ycTpoiicts CisCo
Systems.

8.3. TexHHUYECKHE XapaKTEPUCTHUKH CeTeBhIX yctpoicts Unify
Communications.

8.4 TexHuuYecKHEe XapaKTEPUCTHKU ceTeBbIX yctpoiicte Alcatel-
Licent.

8.5 TexHUYECKHE XapaKTEPUCTUKH CETEBBIX ycTpoiicTe D-Link.
8.6 TexHHUECKHE XapaKTEPUCTUKH CeTeBBIX ycTpoiicTB NetGier.
8.7 TexHuueckue XapaKTEepUCTHKH CETEBBIX ycTpolcTB Harekc.
8.8 TexHMUECKHE XapaKTEPUCTHKH CETEBBIX YCTPOHCTB ASUS.

18

IIporoxoasl  ynajJleHHOro  yNpaBJeHHs  aNNapaTHBIMU
CpeACTBaMHU YPOBHS sIAPA, THIIOBBIE CXeMbI IPUMeHEHHSI

9.1 IMporokoxn Telnet.

9.2 TIporokon SSH.

9.3 IlpuHUMIBI ayTEHTU(QUKALMH TPH YHAUICHHOM JIOCTYIE K
CETEBBIM YCTPOICTBaM.

9.4 TwumoBble CXEMBbl TNPHUMEHEHHS IIPOTOKOJIOB YIAJIEHHOTO
JOCTyIa.

18

10

MexaHu3Mbl o0ecriedeHHs] 3AUIUTHI ANNAPATHBIX CPEACTB
YPOBHSI siipa

10.1 Cepsep AAA.

10.2 YcraHoBKa CpeICTB 3allUThl Ha aIaparypy pasin4HbIX
NPOU3BOAUTEICH

20

Moy 2

11

IIpumenenne Ethernet B cersix nocryna

11.1.  OcHoBsl TexHosorun ETTH.

11.2.  Ocuossl Texuosoruu Metro Ethernet.

11.3.  Ucnons3oBanne VLAN B ETTH.

11.4.  ArperupoBanue noptoB B ETTH.

11.,5. TpeGoBanus kK 060pyIOBAHNIO YPOBHEH arperannuy u
JOCTyTaA.

1.6. ObecrnieueHne KauecTBa 00CITy>KUBaHUsL.

12

12

IIpuMeHenne MaccHBHBIX ONTHYECKUX TEXHOJIOTHI B CeTSIX
aocTyna

12.1.  Apxwurextyps FTTx.

12.2.  Knaccudukamus PON.

12.3.  AxruBHOe M naccuBHoe obopynoBanue PON.

12.4.  Tlpumenenue apxurektypsl FTTH B PON.

14

14




12.5. TpebGoBaHus kK 000PYNOBAHHUIO YPOBHEW arperanuu u
JOCTyTIa.
12.6. ObGecrnedyeHne KauyecTBa OOCITY>)KHBAHHSL.
14 | MexaHu3Mbl 3alIUTBI CeTH OT HECAHKIHOHHPOBAHHOIO 19
aocTyna
14.1 3ammra cereit noctyna |EEE 802.11.
14.2 3ammra cereit nocryna |[EEE 802.16.
14.3 3ammra cereit noctyma VSAT.
14.4 Pasrpannyenue npas fqoctymna B cetsx Ethernet.
15 Ipumenenne Texuonorun NAT B KOpHOpPaTHBHBIX CETHX H 12
ceTsIX A0CTyIa
15.1 Haznauenne NAT, cxeMbl IpUMEHEHUSL.
15.2 Nunamuueckuii u cratudeckuii NAT.
15.3 KoudurypupoBanne NAT Ha ycTpoWCTBaX pa3IHMYHBIX
IIPOU3BOIUTENECH.
15.4 IMpumenenne NAT ms cBsizu ceteit IPv.4 u IPv.6.
16 | Texuunueckue XapaKTepUCTHKH u TpeGoBaHUs K 18
KOMMYTaTopaM  JOCTYa W  arperaud  pa3jd4yHbIX
NPoU3BOIMTeEJIel
16.1 TpeGoBaHus K yCTPOWCTBaM YpOBHE# arperaiuu U JOCTyIa.
16.2 TexHuveckue XapaKTePUCTHKH ceTeBbIX ycrpoiictB Cisco
Systems.
16.3. TexHuveckhe XapaKTEpPUCTUKU ceTeBbix yctpoiicts Unify
Communications.
16.4 TexHuueckue XapakTEPUCTHKU CETeBhIX ycrpoiictB Alcatel-
Licent.
16.5 TexHUYECKUE XapaKTEPUCTUKH CeTeBbIX ycTpoiicTB D-Link.
16.6 TexHu4yecKue XapaKTePUCTHKHU ceTeBbIX ycTpoiicT NetGier.
16.7 TexHuyeckue XapakTEpUCTUKH CETEBBIX ycTpoiicTB HaTtekc.
16.8 TexHNUEeCKHE XapaKTEPUCTUKU CETEBBIX YCTPOUCTB ASUS.
17 TpeGoBanusi HOPMATHBHBIX [JOKYMEHTOB M TeXHHYECKHX 18
PerJIaMeHTOB K ceTsIM I0CTyNa
CTyneHTbl O4YHO-320YHOM M 3a04HOM (QOpMBI O0yU€HHUSI MOTYT OCBaMBaTh BOIIPOCHI JUIS
CaMOCTOATECIIBHOT'O HU3YUCHUA, MMpEaACTAaBJICHHBIC B mnmoapasaciic B HpOHSBOJ’IBHOfI

noCjacaJ0BaTCIbHOCTH, B y,Z[O6HO€ IJI1 HUX BpEMA. O)IHaKO K Hadally CECCHUHU OHH JOJIZKHBI

OpPUEHTHPOBATHLCS B MaTepHale, MpeJcTaBlIeHHoOM B cTpokax 1.2, 1.3, 1.6, 1.8, 2.2, 2.3, 2.5-2.7, 2.9,

2.10, 3.1 tabmune! noapazaena 4.2.
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Jonosinenust u usMenenusi B Paboyeii nporpamme
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