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BusupoBanmue s ucnoab3oBanus B 20 /20 y4. rogy

Y1Bepxnaro
3am. qupekropa o YBP

« » 20 r.

Pabouas nporpamma nepecMoTpeHa, 00Cy>keHa U 000peHa Ha 3acelaHiU Kadeapsl
«MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3H»

IIpotokom oT «_ » 20 1. Ne
3aB. kadenpoit




1. esn u3y4yeHus: QU CHUNINHbBI
HenssMu m3ydeHus TUCHUTUTAHBI «CETH CBSI3M CIEAYIOIIETO TOKOJICHHS SIBIISIOTCS OBJIAJICHHUE
COBOKYITHOCTBIO TEXHOJOTHH, CIOCOO0B, CPEICTB M METOJOB TMEpenayu, pacrpeneicHus u

00paboTKU pa3IMyHBIX BUAOB Tpaduka B ceTsax cienyromero nokonenus (NGN — Next Generation
Network).

2. [InanupyemMble pe3yJbTaThl 00yUeHHs

W3ydyeHne NUCUUIUIMHBI HAIpaBI€HO Ha (OPMHUPOBAHUE Y BBIMYCKHHKA CIIOCOOHOCTH pellaTh
npodeccuOHATIbHBIE 33/1a4H B COOTBETCTBUU C MEXHOI02UYECKOU 0eAmenbHOCMbIOo.

Pe3ynpTaToM OCBOCHMS JWCIUILIUHBI SBISIOTCS C(OPMUPOBAHHBIE y BBITYCKHHMKA CIEAYIOIINE
KOMIIETECHLIUHU:

KoMnereHiun BbIMYCKHUKA, ()OPMUPYeEMbIe B pe3yJbTaTe OCBOEHUS] THCUMIIIMHBI
(B yacTu, odecneynBaeMoi TUCHMIITUHOM)

IIK-2.1: Cioco0eH 3KCIIyaTHpoBaTh U Pa3BUBATh KOMMYTAIlHOHHBIE MOJACUCTEMbI U
ceTeBble I1AaTHOPMBI

3HATL:

[TpuHIUIIBI TOCTPOCHUS M pabOTHI CETH CBSI3M U MPOTOKOJIOB CUTHAJIM3AIMHU, HCIIOJIb3YEMbIX B
CETAX CBSA3H;

[TpuHIMIBI TOCTPOEHUS U PpabOTHI CETEH U MPOTOKOJIOB, UCTIOIb3YEMBIX B CETIX CBSI3HU;
Crangapt KayecTBa I1€peayyl JaHHbIX, IPUMEHSEMBIN B CETU CBSI3H;

TexHHUYECKHE PETIAMEHTBI, TOATBEPKIECHUE COOTBETCTBHSI CPEACTB U YCIIYT CBA3H
HopmatuBHBIE JOKYMEHTBI, PETJIaMEHTUPYIOLIHE HKCIUTYaTalluio 00bEKTOB CBSI3H;
IlepcrieKTHBBI TEXHHYECKOTO Pa3BUTHS OTPACIN U KOMIIAHUU.

YMeTh:

DKCITyaTupoBaTh 000py10BaHHE KOMMYTAIIMOHHOM MOACUCTEMBI, COITYTCTBYIOIIETO
000pYZI0BaHUS U CETEBBIX IIATHOPM;

Cobupath 1 aHAIU3UPOBATH JIAHHBIE O PA0OTE CETH;

AHanu3upoBath Tpauk, CTAaTUCTHKY, TPOBOAUTH pacueT HHTep(helcoB BHYTPEHHUX
HaIlpaBJICHUN CETH.

Baagern:

MoHuTOpHHT paboTHl 000PYAOBAHUS, AHAIN3 CTATUCTHYECKUX JaHHBIX O paboTe CeTH,
pa3paboTKa MpeaIoKeHIH 0 ONTHMHU3AIMHU B IENIAX 00ecTiedeH s BRICOKOTO KauyecTBa
cepBHUCa, IPEJOCTaBIAEMOro a0OHEHTaM, ONTHMAaJIbHOTO HCIIOJIb30BaHHS PECYPCOB
0o0opyIOBaHUS;

AKTyanmu3aiusi CXeM OpraHu3aliuy CBS3H;

Pa3paboTka cxeM opraHn3aiyy CBsI3M U HHTETPAIIH HOBBIX CETEBBIX 3JIEMEHTOB, HHTETpalliu
HOBBIX AJIEMEHTOB CETH.

3. MecTO JUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl

TpeGoBanus Kk mMpeIBapuTEIbHON MOATOTOBKE 00y4alolIerocs (MpeaiecTBYOIHe
AUCHHUTIMHBI, MOAYJIH, TEMbI):

1 b1.B.12 «CucteMbl KOMMYyTallUK»
2 b1.B.13 «Cetu cBs13n»
3 b51.0.13 «OcHOBBI TOCTpOEHUS HHPOKOMMYHHUKAIIMOHHBIX CUCTEM M CETEi»

Mocaenywmue TMCHUNIMHBI U TPAKTUHKH, JJIS1 KOTOPBIX OCBOCHHE JAHHOMI
JUCHHUILIMHBI HEO0X0IUMO:

1 b2.0.03(I1x) «IIpousBoacTBeHHAs (MPEIIUTIIIOMHAS ) TPAKTHKA

2 b3.01. «I"'ocynapcTBeHHast UTOrOBasi aTTECTALUS»




4. CTpyKTypa H coepKaHHue TUCUUILTHHBI

4.1 Ounas gopma od0yuenus, 4 roaa (Bcero 216 yaca, 58 yacoB KOHTAKTHOMH pPadOTHI)

Kon

Bun

Ko

Kowmre-

Tema u KpaTKo€ CoJIepKaHUE 3aHITHUS YMUO
3aH. 3aH. | 4acoB | TEHIUU
1 2 3 4 5 6
Kypc 4, Cemectp 8
Moayasb 1 — IIpuHIMIBI HOCTPOEHHUS SIIPA ceTell CBA3HU CJeYHIIero NOKoJeHus —
118 (32+86) uacos
1.1 | Buas! npunoxenuii U Tpaduka B CETIX CISAYIOIIETO Jlexk. 2 [K-2.1 JI1.1
MTOKOJICHUS
1. Knaccuduxanus npunoxennit NGN
2. IloTOKOBBIN M HEMOTOKOBHIN TPAPUKH.
3. TpebGoBaHus K KaUeCTBY MMEpPEAAYU Pa3TUIHBIX
BHJIOB TpaduKa.
1.2 | OcHOBHBIEC TPEOOBAHMS K CETSAM CIEAYIOIIETo mokoyeHus | JIek. 2 [K-2.1 JI1.1
1. Cranpaptsl u pernameHTsl NGN.
2. Ilpunnumel obecrieueHUs TPOU3BOIUTEIIHHOCTH
ceTel.
3. ITloHsTHE O CTPYKTYPHOU M QJITOPUTMUYECKON
HAJIC)KHOCTH CETEM.
4. PacmmpsieMoCTh U MacIITaOMPYEMOCTh CETEH.
5. Ob6ecrieueHue NPO3payHOCTH CETEH.
6. YnpaBisieMOCTh B CETAX.
7. MynbrucepsucHocts ceteit NGN.
CoBMECTUMOCTH pa3nuHbIX TeXHOJIOTUI B NGN.
1.3 | Apxurexkrypa NGN JIek. 2 [K-2.1 JI1.1
1. OOGmme cBeACHUS O YETHIPEXYPOBHEBOM
apxutektype NGN.
2. bazoseie pyHKIIMU ypoBHEH apxuUTEeKTYphl NGN.
3. Crpykrypa NGN.
1.4 | IIpuHimnel 0ObeTUHEHUS CeTer Jlek. 2 T1K-2.1 JI1.1,
1. IlonsaTue uHTEpCETH. J2.1
2. Apnpecanus B COCTaBHBIX CETAX.
3. Tlepenaua qaHHBIX Yepe3 COCTABHBIEC CETH.
1.5 | B3aumozeiicTBue aBTOHOMHBIX cucteM MHTEepHeT Jlek. 2 T1K-2.1 JI1.1,
1. Knaccuduxanus npoToKoI0B MapUIPyTH3AIHH. J2.1
2. TIpoTOKOJIbI AUHAMUYECKOW MApPIIPYyTU3AIUH.
3. Kpurepuu onTUMalIbHOCTH B Pa3IUYHBIX
MIPOTOKOJIaX MApIIPyTHU3AIIH.
4. Oco0eHHOCTH MPUMEHEHHS IPOTOKOJIOB
BHEIIHET0 NUTI03a.
1.6 | TexHoJIIOTMS MHOTOIPOTOKOJIBHOW KOMMYTAalLlUU O Jlek. 2 I1K-2.1 J1.1

metkam (MPLS)

1. OcHOBHbIE TPUHIUIIBI.
HocronnctBa u Hegoctatku MPLS.
Kommnonenrs! cereit MPLS.
CocTaB METKM U Ha3HAYCHHE OT/ICIBHBIX ITOJICH.
Ilepcniektussl pazsutus MPLS u NGN.

el




1.7 | UccnenoBanue METO0B OLIEHKU CTPYKTYPHOM JIP1 2 IIK-2.1 JI3.1
HAJIe’KHOCTH CETEU CBS3U

1.8 | UccnenoBanue tpaduxa NGN ¢ ucrnonbp3oBaHuemMm JIP2 2 I1K-2.1 J3.2
nmutarmoaHond GPSS-monenn.

1.9 | UccinenoBanue CETH € UCIIOJIB30BAHNEM HUMUATAIMOHHOM JIP3 2 IIK-2.1 JI3.2
GPSS-monenu

1.10 | KondurypupoBaHue CTaTU4eCcKOi MapIIpyTH3ALIH 131 6 I1K-2.1 J3.3

1.11 | KondurypupoBanue AMHaAMHUUECKOW MapUIpyTU3aLUN 1132 8 I1K-2.1 J3.3

1.12 | TpeboBaHUsI HOPMAaTHUBHBIX JJOKYMEHTOB K KaUueCTBY Cp. 10
o0CTy>)KUBaHUS

1.13 | TpeboBaHMsT HOPMATUBHBIX JOKYMEHTOB K IIPOITYCKY Cp. 10
pa3IUYHBIX BUIOB Tpaduka

1.14 | Ctpykrypa maructpainbHoii IP-cetn Cp. 6 I1K-2.1 J1.1

1.15 | TexHuueckue XapakTepUCTUKU U TPeOOBAHUS K Cp. 20 | IIK-2.1 J2.5
MarucTpaibHbBIM KOMMYTaTOpPaM ¥ MapIIpyTH3aTOpaM
pa3IUYHBIX IPOU3BOAUTENEH

1.16 | [IpoTOKOJIBI YIAIEHHOTO YIIPaBICHUS arapaTHBIMU Cp. 20 | [IK-2.1 JI3.3
CpeACTBaMU YPOBHS s1/ipa, TUIIOBbIE CXEMbI IPUMEHEHHUS

1.17 | MexaHu3mbl o0ecTIeYeHUs 3aUThI allapaTHBIX CPEICTB Cp. 20 | IIK-2.1 JI3.3

YPOBHS sipa

MopnyJsb 2 — IIpuHIUIIBI TIOCTPOECHHUS YPOBHSA A0CTYNA ceTeil CBA3H CJeAYIOIero NOKoJIeHUus —

98 (26+72)uacoB
2.1 | Ceru aBOHEHTCKOTO JIOCTyIa Jlek. 4 [K-2.1 J1.1
1. Texnomoruu xDSL.
2. Jloctym Ha 6a3e MOJIEMHOM CBSI3H.
3. Ceru noctyna ISDN.
4. Hoctyn no xanainam CATV.
5. CeTu ONTHYECKOTO JOCTYyTIA.
6. TexHomoruu 6eCIPOBOAHOTO JOCTYIIA.
7. TexXHOIOrMM CIYTHUKOBOTO JOCTYTA.
2.2 | llpumenenue Ethernet B ceTsix gocryna Jlexk. 4 [K-2.1 JI1.1
1. OcHoBbl TexHonorun ETTH.
2. OcuoBsl Texnonoruu Metro Ethernet.
3. Hcnonb3zoBanne VLAN B ETTH.
4. ArperupoBanue noptos B ETTH.
5. TpeGoBanust K 000PYJIOBAHUIO YPOBHEH arperaruu
U J0CTyIa.
6. ObecnievyeHne KauyecTBa 00CITy)KMBaAHUS.
2.3 | [IpumeHeHne MacCCUBHBIX ONTUYECKUX TEXHOJIOTUH B Jlexk. 4 [K-2.1 JI1.1

CeTAX JOCTyIa
1. Apxurektypsl FTTX.
Knaccugukanus PON.
AKTHBHOE U maccuBHOE o0opynoBanue PON.
IIpumenenue apxurextypsl FTTH B PON.

ol

U JOCTYIIA.
6. ObecnievyeHne KauyecTBa 00CITy)KMBaAHUS.

TpeboBanus Kk 000pyIOBaHUIO YPOBHEH arperauu




2.4 | UccrnenoBaHue CeTU JOCTYIA C UCIOJIb30BAHUEM JIP4 4 IIK-2.1 JI3.2
nmutanonnon GPSS-monenu

2.5 | KongurypupoBanue pabouux cranuuii moxa ynpasnenuem | 1133 2 I1K-2.1 J3.3
OC Linux

2.6 | KondurypupoBanue ceTu A0cTymna 134 2 [K-2.1 JI3.3

2.7 | KondurypupoBaHue MapupyTH3aTOPOB CETH JOCTYIa 135 2 [K-2.1 JI3.3

2.8 | KongurypupoBaHue MeXCETEBBIX SKPAaHOB U CETEBBIX [136 4 I1K-2.1 J3.3
¢buIbTpOB

2.9 | MexaHu3MBbl 3alUTHl CETH OT HECAHKIIMOHUPOBAHHOTO Cp. 18 | IIK-2.1 J1.3
JocTyna

2.10 | Ilpumenenue TexHonorud NAT B KOPITOPATUBHBIX CETAX Cp. 14 | 1IK-2.1 JI1.3
U CeTsIX JOCTyIa

2.11 | TexHu4eckue XapakKTepUCTUKU U TpeOOBaHUSA K Cp. 20 | IIK-2.1 J2.3
KOMMYTAaTOpaM JOCTYIIa U arperanyuy pa3IMuHbIX 2.4
IIPOU3BOIUTENEN J2.5

2.12 | TpeboBaHUsI HOPMATHUBHBIX JOKYMEHTOB M TEXHUYECKUX Cp. 20 | [IK-2.1 JI2.3
pPErIaMEHTOB K XapaKTepUCTUKaM CETel 10cTyna J12.4

J2.5

3auer

HToro — 216 uacos

4.2 3aounas popma oOyuenus, 5 et (Bcero 216 yacon, 10 4acoB KOHTAKTHOI PadoOTHI)

Kon Tema n kpaTkoe conepKaHue 3aHATHS Bun | Koa. |- Koure- YMHO
3aH. 3aH. | 4acoB | TEHLUU
1 2 3 4 5 6
Kypc 4, Cemectp 8
Mopnyas 1 — IIpuHIMIBI HOCTPOEHHUS SAPA CeTell CBA3U CJeAYIIIero NOKOJIeHUs —
118 (4+114) yacoB
1.1 | Bugsl npunoxenuit 1 Tpaduka B CETAX CIEIYIOIIET0 Jlek. 2 I1K-2.1 J1.1
nokoJieHus: u apxutekrypa NGN
1. Knaccuduxanus npunoxennit NGN
2. IloTOKOBBIN M HEMOTOKOBHIN TPAPUKH.
3. TpeboBaHus K Ka4eCTBY MEpeaddl pa3IHuHbIX
BHJIOB TpaduKa.
4. OOmue CBeCHHS O YETHIPEXYPOBHEBOU
apxutekrype NGN.
5. bazoBeie ¢pyHkIMH ypoBHEN apxuTeKTypsl NGN.
6. Ctpykrypa NGN.
1.2 | OcHoOBHBIE TpeOOBaHUS K CEeTsAM cieaytomiero nokoienus | CP 8 I1K-2.1 J1.1
1.3 | IlpuHOUIIBI OObETUHEHHS CeTEi Cp 8 [K-2.1 J1.1,
J2.1
1.5 | B3aumopeiicTBue aBTOHOMHBIX cucTeM MHTEpHET CP 8 I1K-2.1 J1.1,
J2.1




1.6 | TexHONOTHSI MHOTOIIPOTOKOJIBLHON KOMMYTAIIMH 110 Cp 8 IK-2.1 JI1.1
metkam (MPLS)

1.11 | KordurypupoBanue MapuipyTu3aTopoB 113 2 [K-2.1 JI3.3

1.12 | TpeboBaHuss HOPMAaTUBHBIX JOKYMEHTOB K Ka4€CTBY CP 10 | IIK-2.1
00CITy>)KUBaHUS

1.13 | TpeboBaHUsI HOPMAaTHUBHBIX JOKYMEHTOB K IPOITYCKY CP 10 | IIK-2.1
pa3IUYHBIX BUIOB Tpaduka

1.14 | Crpykrypa maructpaisHoii [P-cetn CP 6 [K-2.1 JI1.1

1.15 | Texuuueckue XxapakKTepUCTUKHA U TPEOOBAHUS K CP 18 | IIK-2.1 JI2.5
MarucTpalbHbBIM KOMMYTaTOpaM M MapIIpyTH3aTOpam
Pa3IUYHBIX TPOU3BOIUTENCH

1.16 | IIpoTOKOIBI yIaIEHHOTO YIIPaBJICHHUS allllapaTHBIMU CP 18 | IIK-2.1 JI3.3
CpEICTBAaMH YPOBHS SIpa, TUIIOBBIC CXEMBI IIPUMEHEHUS

1.17 | MexaHu3MbI 00CCTICUCHHS 3alUTHI allapaTHBIX CPEACTB Cp 20 | [IK-2.1 JI3.3

YpOBHS spa

Monayasb 2 — [IpuHUMNIBI IOCTPOEHUS YPOBHSA J0CTYIA ceTel CBA3U CJeAYIIIero MOKoJeHus —

98 (6+92)uacoB
2.1 | Cern aOOHEHTCKOTO J0CTyMa Jlek. 2 [IK-2.1 JI1.1
1. Texnomoruu xDSL.
2. Joctymn Ha 6a3e MOJAEMHOM CBSI3H.
3. Ceru nocryna ISDN.
4. Joctyn no kanainam CATV.
5. CeTH ONTUYECKOTO JOCTYTIA.
6. TexHomoruu GeCIpOBOIHOTO AOCTYTIA.
7. 'TexXHOIOTrMH CIIyTHUKOBOI'O JOCTYIIA.
2.2 | llpumenenue Ethernet B ceTsix gocryna CP 12 IK-2.1 JI1.1
2.3 | [IpumeHeHne MaCCUBHBIX ONTUYECKUX TEXHOJIOTUH B Cp 14 [K-2.1 JI1.1
CEeTSIX JOCTyNa
2.6 | KongurypupoBanue ceTu 10CTyma I13 4 I1K-2.1 J3.3
2.9 | MexaHuU3MBbI 3aIIUThI CETU OT HECAHKIIMOHUPOBAHHOTO Cp 18 [IK-2.1 J1.3
nocryna
2.10 | Ilpumenenue TexHonorud NAT B KOPITOPATUBHBIX CETAX Cp 12 | 1IK-2.1 JI1.3
U CeTsIX JOCTyIa
2.11 | TexHuueckue XapaKTEPUCTUKH U TPEOOBAHUS K CP 18 | IIK-2.1 JI2.3
KOMMYTAaTOpaM JOCTYIIa U arperanyuy pa3JIMuHbIX 2.4
IIPOU3BOIUTENEN J2.5
2.12 | TpeboBaHUsI HOPMAaTHUBHBIX JJOKYMEHTOB U TEXHUYECKUX CP 18 | IIK-2.1 J2.3
pPErIaMEHTOB K XapaKTepUCTUKaM CETel 1ocTyna J12.4
J2.5

3auer

HToro — 216 uacos




5. YueOHo-MeTOAMYeCKOEe M MH(OPMAIITUOHHOE O0ecTeuyeHne TUCIUITUHbI

5.1 Pekomenayemasi iureparypa

5.1.2. OcHOBHasi IUTEPATypPA

Kox ABTOpBI, CO- 3araaBme H3nareancTBO, KouL
CTABUTEJH rog
JI1.1 | butaep  B.U., | Cetu HOBOTO noKoseHust — NGN. YyeOHoe | M.: ['opstuas munus | D1
MuxaiiioBa rnmocooue. — Tenexowm, 2010.
LI
5.1.2 JlonoJiHMTEILHAS JIUTEPATYPaA
Kox ABTOpBI, CO- 3araaBHe HU3parenscrBo, Kou.
CTABUTEJHU roa
JI2.1 | Manun A.A. Cucrempl komMmytauuu. Ilpunnunsr u | PoctoB-Ha-Jlony: 92
TEXHOJOTMM  MakeTHOW  kommyTtanuu. | CK® MTVYCU,
VYuaebHoe nocobue. 2014.
J12.2 - P. 45.120-2000. PykoBoasimuii | JIeHuHrpaackuil 93
JOKYMEHT OTpAacIIy. Hopwmsl | oTpacneBoit
TEXHOJIOTHYECKOT0 MPOEKTUPOBAHHUS. | HAYYHO-
I'opoackue u cenbckue TeneOHHbBIE CETU. | UCCIIE0BATENbCKUN
UHCTUTYT CBSI3U
(JIOHMHUC) u OAO
«I"'unpocesizp CI16»
J12.3 - I'OCT P 53532-2009. KauectBo ycayr 24
cBsi3u. [lokasatenu KkauecTBa  yCIyT
TeneOHHOH CBS3W B CeTH  OOILEro
nosib3oBanus. O0mme TpeOoBaHuUs.
J12.4 - I'OCT P 53632-2009. Iloxazarenu 25
KauecTBa YCIyr nocrtyna B VIHTepHeT.
O6mue TpeboBaHwMsI.
J12.5 - I'OCT P 53728-2009. KauectBo ycnyru 26

«Ilepenaua ITokazarenu

KadeCTBa.

JaHHBIX».

5.1.3 YyeOHo-mMeToau

yeckoe o0ecrneyeHue sl CaMOCTOSITeJIbHOM PadoThl 00y4a0IMXCs

Kox ABTOpBI, CO- 3araaBHe HU3parenscrBo, Kou.
CTABUTEJHU roa
JI3.1 | Hepcecsni Hccnenosanue METOJI0B oneHku | Pocros-Ha-/lony: o7
AA. CTPYKTYypHOUl HaaexHocTH cererd cBsizu. | CKO MTYCH,
Metoaudeckue ykazanus K abopatopHoii | 2011.
pabore.
JI3.2 | HepcecsHul C6opHuK nabopatopHbix pabor 1o | PocroB-na-Zlony: 38
AA. HCCIIeNOBAaHNIO cUCTeM U cerell ¢Bsa3u Ha | CKO MTVYCH,
MMHUTAIMOHHBIX GPSS-mopensx. | 2009.
Meroanyeckoe nmocooue o
1a00paTOpHBIM paboTam.
JI3.3 | Manul A.A. Metoanueckoe rmocodue st | PoctoB-Ha-JloHy: 99
IpakTU4eckux 3aHATMil no aucuuiuinHe | CKO MTYCH,
«CeTH CBSA3M CIAEAYIOMETO MOKOJIEHUS. 2016.
6.2 DuekTpoHHBIE 00pa30BaTeIbHbIC PECYPChI
D1 | http://www.znanium.cpm/catalog.php?bookinfo=308917
D2 | http://www.skf-mtusi.ru/umo/110302st/48.2/L2.1%20Uchebnoe%20posobie.pdf
D3 | http://www.skf-

mtusi.ru/umo/110302st/48.2/12.2%20Rukovodyashchij%20dokument%20RD%2045.120-2000.pdf
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D4 | http://docs.cntd.ru/document/1200083241

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

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

37 | http://www.skf-mtusi.ru/umo/110302st/48.2/L3.1%200cenka%20strukturnoj%20nadezhnosti.pdf

D8 | http://www.skf-mtusi.ru/umo/110302st/48.2/L3.2%20Sbornik%20LR.pdf

29 | http://www.skf-
mtusi.ru/umo/110302st/48.2/13.3%20Metodicheskoe%20posobie%20dlya%20PZ.pdf

6.3 IlporpammHoe obecnieueHue

I1.1 | OC Windows

I1.2 | OC Linux

[1.3 | Mapmpytusupytromumii naker Qagga

I1.4 | OC Cisco 10S

I1.5 | GPSS-World

6. MaTepuaJbHO-TeXHHYECKOE o0ecrevyeHne TUCIUTINHBI

6.1 MTO JeKknuOHHBIX 3aHATHI

1 ‘ JleximonHast aynuropus, ocHaieHHas nmpoektopoM, I1K (HoyTOykom), sKpaHOM.

6.2 MTQO 1a60paTOpHBIX PA00T M NPAKTHYECKUX 3aAHATHI

1 | KomnbroTepHslii Ki1ace ¢ ycraHoBiIeHHBIM makerom GPSS-World

2 | [IporpammHo-anmapatHbiii KoMIuieke «MHPOKOMMYHHKAIIMOHHBIE CETH

6.3 MTO py0Ge:kHbIX KOHTPOJI€H, 324€TOB, IK3AMEHOB

1 KOMHBIOTepHBIe AyaIuTOpPUHU C BO3MOXHOCTBIO BBIXOJA B JIOKAJIBHYIO CCTb dunuana n
NurepHer.

7. MeToan4yecKue peKOMeHAaluM I 00y4AaI0MIUXCS 110 CAMOCTOSTeIbHOM
paborte

CamocrosTenbHas paboTa CTYIEHTOB SIBIISIETCSI COCTaBHOM YacThi0 Y4eOHOW paOoThl U
MMEET LEeNbI0 3aKpeIUIeHHE U YIITyOJIeHUE MOMyYeHHBIX 3HAaHUH M HaBBIKOB, IOMCK M IPUOOpETEeHUE
HOBBIX 3HAaHWH, B TOM 4YHCJIE C HCIOJB30BAaHHEM aBTOMATHU3UPOBAHHBIX OOYYAIOUIMX KypCOB
(cuctem), a TakXKe BBINOJHEHHWE YYEOHBIX 3aJaHUM, MOJITOTOBKY K MPEACTOSIIUM 3aHSATHSM,
3a4eTaM M SK3aMeHaM.

[TocranoBKy 3ama4un 00ydaeMbIM Ha IPOBEICHNE CAMOCTOSTEILHON PabOTHI MPEnoaaBaTelb
OCYIIECTBIISICT HA OJTHOM M3 3aHATHH, IPEIIICCTBYIOIEMY TaHHOMY.

MeToauky caMOCTOSTENbHON PabOThI Bce 00ydaeMble BEIOMPAIOT HHIMBUAYAIBHO.

Crynentam o4HOM (QopMbl O0y4YeHHs] MPU OCBOCHHM BOIPOCOB U CAMOCTOSITEIHHOTO
M3yUYeHUs], IPEACTaBICHHBIX B moapasnene 4.1, pekoMeHayeTcs coONoaaTh MOCIeI0BATEIbHOCTD

WX U3YYCHHUS, IPEJICTaBIICHHYIO B Ta0uIe 7.1.
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Tabmuma 7.1 — YueOHbIl MaTeprai, BBIHOCUMBIA Ha CaMOCTOSITEIbHOE H3YUYCHHUE CTYACHTAM

O4YHOH (OopMBI 00yUECHHUS

Ne

TeMBI, pa3acibl, BBIHCCCHHBIC HA CAMOCTOATCIIBHYIO ITOATOTOBKY, BOIIPOCHI UIA ITOATOTOBKHU
K IMPaKTUYCCKUM U Jla60paT0pHI>IM 3aHATUSAM; KYPCOBLIC pa60TLI, COoACpIKaHNE
KOHTPOJIbHBIX pa60T; PEKOMCHAAIIUU 1O UCTTIOJIb30BAHUIO JIMTEPATYPhI, DBM u Ap.

Henen

Kom.
yac

Mogyns 1

TpeGoBaHUSI HOPMATHBHBIX JOKYMEHTOB K Ka4eCTBY 00CIy:KHBAHUS

1.1. KauectBo ycnyru «Ilepegada JaHHBIX».

1.2. KauectBo ycayru «/loctyn B IHTEpHETY.

1.3. KagyecTBo npenocTapieHust TeJaeOHHOM YCIyry B CETH C MAKETHON KOMMYTaIMeH.

10

TpeGoBaHUS HOPMATHBHBIX JJOKYMEHTOB K MPOMYCKY Pa3IHYHBIX BUIOB Tpaduka
2.1 HopMbI TOTeph HA MECTHBIX CETSIX CBS3H.

2.2 HopMmBbI OTeph Ha MEXIYTOPOIHBIX CETIX CBSI3M.

2.3 Hopmsl oTeps Ha MEXIYHAPOIHBIX CETIX CBSI3M.

2.4 TlpuHIMIE! IporrycKa Tpaduka Ha MarucTpaipHoil cetn ECD PO.

2.5 TTpuHIUIIB TPOITyCKa Tpaduka Ha MEXIYHAPOIHONW CETH.

3-4

10

CrpykTrypa maructpajsHoii [IP-cetu

3.1. TexHOIOrUM MAarucTpalbHBIX CETEH C MAKETHOW KOMMYTALUEH.
3.2. Tonosornu MarucTpanbHbIX IP-ceTeit.

3.3. 3amuIeHHOCTh U 0TKa30yCTOMYMBOCTh MarucTpanbHelx [P-cereit.

5-6

TexHu4YecKHe XapaKTepHUCTHKH M TPe0OBaHMs K MarucTpajbHbIM KOMMYTATOpaM H
MapHIPYTH3aTOPaM Pa3juYHbIX MPON3BOANTeE el

4.1. TpeGoBaHHS K CETEBBIM YCTPOHWCTBAM YPOBHS sijipa.

4.2. TexHUYECKHE XapaKTEPUCTUKHU ceTeBBIX ycTporcTB Cisco Systems.

4.3. TexHU4ecKne XapaKTepHCTHKH ceTeBBIX ycTporicTB Unify Communications.

4.4 TexHu4eckue XapaKTEpPUCTUKHU CETEBHIX ycTpoiicTB Alcatel-Licent.

4.5 TexHn4yecKkne XapaKTePUCTUKU CETEBBIX ycTporcTB D-Link.

4.6 TexHu4yeckue XapaKTEpUCTUKHU CETEBHIX ycTpoiicTB NetGier.

4.7 TexHHYECKUE XapaKTEPUCTUKH CETEBBIX ycTpoiicTB HaTtekce.

4.8 Texaudyeckne XapakKTepUCTUKU CETEBBIX YCTPOUCTB Asus.

7-9

20

IIpoToKkoabl yAaJeHHOr0 YNpaBJIeHUsI aNNapaTHBLIMH CpeICTBAMH YPOBHS siipa,
THMOBBIE CXeMbI MPAMEHEHUS

5.1 IIportoxkon Telnet.

5.2 Tlpotokon SSH.

5.3 IpuHUIUNBl ayTeHTUDHUKALMH TIPH yIAICHHOM JIOCTYIIE K CETEBBIM YCTPOICTBAM.

5.4 TunoBsie cXeMbl IPUMEHEHUS MPOTOKOJIOB YIAIICHHOTO TOCTYIIA.

10-11

20

Mexanu3Mbl 00ecriedeHUs 3AIUTHI ANNAPATHBIX CPEICTB YPOBHS Apa
4.1 Cepep AAA.
4.2 YcTaHOBKA CPENCTB 3aILUTHI HA allllapaTypy pa3sIMyHbIX POU3BOAUTENCH

12-13

20

Monyns 2

MexaHN3MBI 3aIIUTHI CeTH 0T HECAHKIIMOHMPOBAHHOI0 10CTYNA
7.1 3amura cereit noctyna IEEE 802.11.

7.2 3amuTa cereit noctyna IEEE 802.16.

7.3 3ammuTa ceteit mocryma VSAT.

7.4 Pasrpanuuenue npas goctyna B cetsix Ethernet.

13-14

18

IIpumenenne TexHoaoruu NAT B KOPHOPATHBHBIX CeTHAX H ceTAX J0CTyNa
8.1 Haznauenue NAT, cxeMbl IpUMEHEHUSI.

8.2 Iunamuyeckuii u cratnueckuiit NAT.

8.3 KonogurypupoBanne NAT Ha ycTpolCTBaxX pa3iIMYHbIX IPOU3BOANUTEICH.

8.4 Tlpumenenune NAT s cBsi3u cereid IPv.4 u [Pv.6.

14-16

14
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TexHn4yeckne XapaKTepHCTHKHU H TPeGOBAHUSA K KOMMYTATOPaM A0CTYNAa U arperaniuu
Pa3IHYHBIX MPOU3BOAMTEJICH

9.1 TpeboBaHus K YCTPOHCTBAM ypOBHEH arperaiyy 1 10CTya.

9.2 TexHNYECKHE XapaKTEPUCTHKH ceTeBBIX ycTpoicTB Cisco Systems.

9.3. Texnuueckue xapakTepucTHkH ceteBbix ycTpoiicTB Unify Communications.

9.4 TexHMYECKHE XapaKTEPUCTUKH CETeBBIX ycTpoicTB Alcatel-Licent.

9.5 TexHnueckue XapakTepUCTUKH ceTeBBIX ycTporcTB D-Link.

9.6 TexHNYECKHE XapaKTEPUCTUKHU CETEBBIX yCTpoicTB NetGier.

9.7 TexHU4eCKHE XapaKTEPUCTHKHU CETEBBIX ycTpoiicTB HaTekc.

9.8 TexHuueckue XapakTEpUCTUKU CETEBBIX YCTPOUCTB Asus.

14-16

20

10

Tpeﬁonamm HOPMATUBHBIX JOKYMEHTOB H TEXHHYECKHX PEriIaMEeHTOB K CeTAM
A0CTyIa

14-16

20

Ha camocrosiTensHyIo paboTy cTyJeHTaM 3a04HON (hOpMBI O0YUEHHUsI BBIHOCHUTCS] MaTepuall,

MpeACTaBICHHBINA B TabauIe 9.2.

Tabmuia 9.2 — YueOHbIl MaTepra, BBIHOCUMBIA Ha CaMOCTOSITEIbHOE H3YUYCHHUE CTYACHTAM

3204HOM (hOpMBI O0yUCHHS

NeNe

Tewmsl, pa3aensl, BHIHECEHHBIE HA CAMOCTOSITENIbHYIO IIOATOTOBKY, Yacel HA H3yYeHHe

BOIPOCHI AJId MOATOTOBKH K MPAKTUYCCKUM U J'Ia60paT0pHLIM
3aHATUAM; KYPCOBBIC pa6OTLI, COZCPIKAHNEC KOHTPOJIbHBIX pa60T;
PEKOMCHAAIMH IO UCIIOJIb30BAHUIO JINTCPATYPHI, DBM u Ap.

Monyns 1

OcHoBHEBIEe TPe0OOBaHHUS K CeTAM CJIeIYIONIero MOKoJIeHHs 8
1.1 Crangapts! u pernamenTsl NGN.

1.2 [puHuMIB! oOecrieyeHus NPOU3BOIUTEIEHOCTH CETEH.

1.3 TloHsTHE O CTPYKTYPHOW M alNTOPUTMHYECKON HAaIC)KHOCTH
CETeH.

1.4 PacompseMOCTh U MacIITaONPyeMOCTh CEeTeH.

1.5 OGecnieuenne MPo3pavHOCTH CETEH.

1.6 YpaBnsieMOCTb B CETSIX.

1.7 MynbsTHCepBHCHOCTD ceteit NGN.

1.8 CoBMecTMOCTb pa3nuuHbIX TexHosoruii B NGN.

TpeGoBaHUSI HODPMATHBHBIX JOKYMEHTOB K Ka4eCTBY 10
00CIy;KUBAHUS

2.1. KauectBo ycnyru «Ilepenaua qaHHBIX.

2.2. KauectBo ycnyru «loctyn B MIHTEpHET».

2.3. KadgecTBo npenocrapieHus TeleOHHOMN yCIIyTy B CETH C
MMaKeTHOW KOMMYTaluen

TpeGoBaHUSI HOPMATHUBHBIX JOKYMEHTOB K MPOMYCKY 10
Pa3MYHBIX BUIOB Tpaduka

3.1 HopmbI OTeph HA MECTHBIX CETSIX CBS3H.

3.2 HopMBI IOTeph Ha MEXIYTOPOIHBIX CETSIX CBS3H.

3.3 HopMBI IOTeph Ha MEXIYHAPOTHBIX CETSIX CBSI3H.

3.4 TlpuHIMne! nporrycka Tpaduka Ha MaructpanbHoi cetrn ECO
Po.

3.5 Ilpuninel nponycka Tpaguka Ha MEXIYHapOJHON CETH.

IpuHuMnbI 00BeANHEHUsI ceTeil 8
4.1 TlonsTHE UHTEPCETH.

4.2 Axpecanusi B COCTaBHBIX CETSIX.

4.3 Tlepenaya NaHHBIX YEPE3 COCTABHBIEC CETH.

B3aumopgericTBue aBTOHOMHBIX cucTeM MHTEepHeT 8
5.1 Kinaccu¢ukanus npoToKoI0B MapLIpyTH-3a1HH.

5.2 TIpOTOKOJIBI TUHAMUYECKOH MapIIpyTH3a-ITIH.

5.3 Kputepun onTHManbHOCTH B PA3IHMIHBIX IPOTOKOIAX
MapHIpyTH3AIHH.
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6.4 OcoOCHHOCTH IPUMEHEHUS! MPOTOKOJIOB BHEITHETO MITI03A.

TexXHO0JIOTUSI MHOTONPOTOKOJIBLHOH KOMMYTAIIHH 10 METKAM
(MPLS)

6.1 OCHOBHBIEC TPUHITHIIHI.

6.2 JloctouHcTBa 1 HejpocTtaTku MPLS.

6.3 Komnonents! ceteit MPLS.

6.4 CocTaB METKH M HA3HAYEHHUE OTAEIBHBIX ITOJIEH.

6.5 TlepcriektuBbl pasputust MPLS u NGN.

CTpykTypa maructpajbnoii IP-cetn

7.1. TexHONOTMM  MAarucTpajlbHBIX  Ce€Tel ¢  IaKeTHOH
KOMMYTalKe.

7.2. Tononoruu maructpansHeix [P-cereil.

7.3. 3amuIeHHOCTh M OTKa30yCTOMYNBOCTE MaruCTpaabHBIX [P-
ceTeil.

Texnnuyeckue XapaKTePHCTUKHU " TpeOoBaHHUSA K
MarucTpajibHBIM  KOMMYTaTOpaM M  MapHIpyTH3aTopam
Pa3IMYHBIX IPOU3BOAMTeEIeH

8.1. TpeboBaHus K CETEBBIM YCTPONCTBAM YPOBHS SIIpA.

8.2. TexHuueckne XapaKTEpUCTHKU ceTeBbIX ycrpoiictB Cisco
Systems.

8.3. TexHuueckne XapakTEpUCTUKU ceTeBbIX ycTpoicTB Unify
Communications.

8.4 TexHuueckne XapaKTEPHCTHKH CETEeBBIX YCTpoicTB Alcatel-
Licent.

8.5 TexHnueckue XapakTepUCTHKH CeTeBbIX ycTpoicTB D-Link.
8.6 TexHUUECKHE XapaKTEPUCTHKH CETEBBIX ycTpoiicTB NetGier.
8.7 TexHuueckue XxapakTepPUCTHKH CETEeBBIX ycTpoiicTe HaTekc.
8.8 TexHudeckue XapaKTePUCTHKH CETEBBIX YCTPOHCTB Asus.

18

IIpoTokonsl  yAaJeHHOTr0  yHpaBJieHHs  aNNapaTHBIMH
CpeACTBAMH YPOBHS sIAPA, THIOBBIE CXeMBbI PHMeHEHU ST

9.1 Ilpotokon Telnet.

9.2 TIpotokon SSH.

9.3 Ilpunrnmnel ayTeHTH(UKAMH TPH YAAJICHHOM JOCTyIE K
CETEBBIM YCTPOICTBaM.

9.4 TunoBble cXeMbl NPUMEHEHHS IIPOTOKOJIOB YIOAaJEHHOT'O
JIOCTYyIA.

18

10

Mexanu3Mbl o0ecledeHHsS] 3aIMMTHI ANNApPaTHHIX CPeICTB
YPOBHS siipa

10.1 CepBep AAA.

10.2 VYcraHOBKa CpEACTB 3allWThI HA AamNIIapatypy pasIndHBIX
MPOU3BOIUTENCH

20

Monyns 2

11

IIpumenenue Ethernet B ceTsix m1ocryna

11.1.  Ocnosl TexHonoruu ETTH.

11.2.  OcHossl TexHonoruu Metro Ethernet.

11.3.  Hcnonb3oBanune VLAN B ETTH.

11.4.  Arperuposanue noptos B ETTH.

11.5. TpeGoanus kK 060pyJOBaHHIO YPOBHEH arperauu u
JIOCTYTIA.

1.6. ObecnieueHue KauecTBa 00CITy)KUBaHU.

12

12

IIpuMeHeHne NacCHBHBIX ONTHYECKHX TEXHOJIOTHI B CeTsAX
aocTyna

12.1.  Apxwurektypsl FTTX.

12.2.  Kmaccupuxamus PON.

12.3.  AxtuBHOe 1 MaccuBHOE obopynoBanue PON.

12.4.  Tlpumenenue apxutexkrypsl FTTH B PON.

14

13




12.5.  TpeGoaHus K 000pyJOBaHHIO YPOBHEH arperanuu u
JOCTYyIIa.
12.6.  OOGecnedyeHne KauecTBa 00CITY)KHUBAHHS.

14

MexaHu3Mbl 3aIIUTHI CeTH OT HECAHKUHOHHPOBAHHOIO
JocTyna

14.1 3ammura ceteit noctyna IEEE 802.11.

14.2 3amura ceteit noctyna IEEE 802.16.

14.3 3ammra cereit qoctyma VSAT.

14.4 Pasrpannyenue npas nocryna B cetsx Ethernet.

19

15

IIpnmenenne Texnonorun NAT B KOpHOpPaTHBHBIX ceTAX H
ceTsIX J0CTyIna

15.1 Ha3znauenune NAT, cxembl NpUMEHEHUS.

15.2 Nunamuyeckuii u cratnueckuii NAT.

15.3 KoudurypupoBanne NAT Ha ycTpoHCTBaX pasIHMYHBIX
MIPOU3BOIUTETIEH.

15.4 ITpumenenue NATans cBs3u ceteit [IPv.4 u IPv.6.

12

16

Texnuueckue XapaKTePUCTHKH | TpeGoBaHUs K
KOMMYTATopaM  J0CTyma ¥  arperanMm  pa3JM4HBIX
NMPON3BOAUTEIei

16.1 TpeboBaHus K yCTpOWCTBaM YPOBHEH arperalyy 1 10CTyIa.
16.2 TexHuueckne XapaKTEPUCTHKH CeTeBBIX ycTpoicTB Cisco
Systems.

16.3. TexHm4YecKne XapaKTEPHCTHKH CeTeBBIX ycTpoitctB Unify
Communications.

16.4 TexHudeckme XapaKTEPHCTUKH CETEBBIX yCTpPOHCTB Alcatel-
Licent.

16.5 TexHI4YECKIE XapaKTEPUCTHKH CETEeBEIX ycTpoiicTB D-Link.
16.6 TexHu4Yeckne XxapaKTEpPUCTHKU ceTeBbIX ycTpoiicTB NetGier.
16.7 TexHHyeCKUE XapaKTEPUCTUKH CETEBBIX ycTpoiicTB Hartekce.
16.8 TexHHuecKre XapaKTEePUCTUKU CETEBBIX YCTPOUCTB Asus.

18

17

Tpeﬁonamm HOPMATUBHBIX JOKYMEHTOB H TEXHHYECCKHUX
pPeriiaMeHTOB K CeTAM JA0CTyIa

18

CryneHThl 3a04HON (OpMBI OOyUEHHUST MOTYT OCBAaWBATh BOMPOCHI JIJISI CAMOCTOSTEIHHOTO

M3yUYeHUs, MPE/ICTaBICHHbIE B Moapa3ene 4.2 B IpOU3BOJIBHON MOCIEI0BATENBHOCTH, B yI00HOE

Al HUX BpEMs. O,I[HaKO K Haydaly CE€CCHM OHH [JOJDKHBI OpPHUCHTHUPOBATLCA B MaATCpHAJIC,

MpeACTaBIeHHOM B cTpokax 1.2, 1.3, 1.6, 1.8, 2.2, 2.3, 2.5-2.7, 2.9, 2.10, 3.1 Tabnuiisl moapasaeia

4.2.
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Jdomosnenusi u usmeHenusi B Padoueit nporpamme
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