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1. esn u3y4yeHus: QU CHUNINHbBI
Hensimu u3ydeHus: TUCUHUIUIMHBI «CeTHU CBS3HM CJIENYIOUIETO MOKOJEHUS» SIBISIIOTCS OBJaJCHHE
COBOKYITHOCTBIO TEXHOJOTHH, CIOCOO0B, CPEICTB M METOJOB TMEpenayu, pacrpeneicHus u
00paboTKK pa3nyHbIX BHIOB Tpaduka B ceTsx creayrorero mokoaeHust (NGN — Next Generation
Network).

2. [InanupyemMble pe3yJbTaThl 00yUeHHs

W3ydyeHne NUCUMIUIMHBI HAIpaBI€HO Ha (OPMHUPOBAHUE Y BBIMYCKHHKA CIIOCOOHOCTH pellaTh
npodeccuOHATbHBIE 33/1a4H1 B COOTBETCTBUU C MEXHOI02UYECKOU 0eAmenbHOCMbIO.

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

KoMniereHiun BbIMYCKHUKA, ()OpMHUPYeMBbIe B pe3yJbTaTe OCBOEHUS] THCUMIIMHBI
(B yacTu, odecneynBaeMoi TUCHMIITUHOM)

IIK-2.1: Cnioco0eH 3KCIIyaTHpoBaTh U Pa3BUBATh KOMMYTAIlHOHHBIE MOJACUCTEMbI U
ceTeBble M1AaTHOPMBI

3HATL:

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

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

TexHHUYECKNE PETIAMEHTBI, TOATBEPKICHUE COOTBETCTBHS CPEACTB U YCIIYT CBA3M
HopmatuBHBIE JOKYMEHTBI, pETJIaMEHTHPYIOILIHE HKCIUTYaTaluio 00bEKTOB CBSI3H,
IlepcrieKTHBBI TEXHHYECKOTO Pa3BUTHS OTPACIN U KOMIIAHUU.

YMeTh:

DKCITyaTupoBaTh 000py10BaHHE KOMMYTAIIMOHHOM MOACUCTEMBI, COITYTCTBYIOIIETO
000pyZI0BaHUS U CETEBBIX IUIATHOPM;

Colupath 1 aHAIM3UPOBATH JJAHHBIE O PabOTe CETH;

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

Baagern:

MoHuTOpHHT paboTHl 000PYAOBAHUS, AHAIN3 CTATUCTHYECKUX JaHHBIX O paboTe CeTH,
pa3paboTKa mpeaIoKeHMH 0 ONTHMHU3AIMHU B IENIAX 00ecTiedeH s BEICOKOTO KauyecTBa
cepBHCa, IPEJOCTaBIAEMOro a0OHEHTaM, ONTHMAJIBHOTO HCIIOJIb30BAaHHS PECYPCOB
00opyI0BaHuUS;

AKTyanmu3aiusi CXeM OpraHu3aliuy CBS3H;

Pa3paboTka cxeM opraHn3aiyy CBsI3M U HHTETPAIIH HOBBIX CETEBBIX 3JIEMEHTOB, HHTETpalliu
HOBBIX JJIEMEHTOB 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 «Cetn cBs13u»
3 b51.0.13 «OcHOBBI TOCTpOEHUS HH(POKOMMYHHUKAIIMOHHBIX CUCTEM U CETEID»

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

1 b2.0.03(I1x) «IIponsBoacTBeHHAs (MPEIIUTIIIOMHAS ) TPAKTHKA»

2 b3.01. «I'ocynapcTBeHHAs HTOTOBasi aTTECTALIUS»




4. CTpyKTypa U coepKaHHue IUCUUILTHHBI

4.1 Ounas ¢opma o6yuenns, 4 roga (Bcero 216 yaca, 58 yacoB KOHTAKTHOI PadOTHI)

Koxn Tema u KpaTKo€ CoJIepKaHUE 3aHITHUS Bun | Koo, Kowmme- YMHUO
3aH. 3aH. | 4acoB | TEHIUU
1 2 3 4 5 6
Kypc 4, Cemectp 8
Moayasb 1 — IIpuHIMNBI HOCTPOEHHUS SIIPA ceTell CBA3HU CJeYHIIero NOKoJeHus —
118 (32+86) uacos
1.1 | Bunsl npuioxeHuit U Tpaduka B CETAX CISAYIONIETO Jlek. 2 [K-2.1 J1.1
MTOKOJICHUS
1. Knaccudukanus npunoxenuit NGN
2. TIOTOKOBBIN U HETIOTOKOBBIN TpaduKy.
3. TpeboBaHus K KaueCTBY Mepeaddl pa3IHuHbIX
BHJIOB TpaduKa.
1.2 | OcHoBHBIE TPeOOBAHUS K CETSIM CIIEAYIOMIETo MokojeHus | JIek. 2 IK-2.1 J1.1
1. Cranpapte! u pernamenTsl NGN.
2. TlpunHiunel o0ecriedeHus: TPOU3BOAUTEILHOCTH
ceTel.
3. TloHsiTHE O CTPYKTYPHOH U aITOPUTMHUYECKOMN
HAJIC)KHOCTH CETEM.
4. PacmmpsieMOoCTh U MacIITaOMPYEMOCTh CETEH.
5. Ob6ecrieueHue NPO3pavHOCTH CETEH.
6. YmpaBisieMoCTh B CETSX.
7. MynstucepsucHoctb cereir NGN.
CoBmecTMOCTh pa3nuuHbIX TexHosoruii B NGN.
1.3 | Apxurekrypa NGN Jlex. 2 [K-2.1 | JI1.1
1. OOmwue cBeneHUs O YETHIPEXYPOBHEBOM
apxurekrype NGN.
2. bazossie pynkiuu ypoBHen apxutekTypbl NGN.
3. Crpykrypa NGN.
1.4 | [IpuHiumbl OOBEAMHEHUS CETEH Jlek. 2 [1IK-2.1 JI1.1,
1. TlonsTue uHTEpCETH. J2.1
2. Apnpecanusi B COCTaBHBIX CETHX.
3. Ilepenaua naHHBIX Yyepe3 COCTaBHBIE CETH.
1.5 | B3aumopeiicTBue aBTOHOMHBIX cucTeM VHTEepHET Jlek. 2 [1IK-2.1 JI1.1,
1. Knaccugukanust mpoTOKOJIOB MapHIpyTU3ALIUH. J2.1
2. TIpoTOKOIBI TUHAMUYECKOW MapIIPyTH3AIIHH.
3. Kpurepuu onTUMaIbHOCTH B Pa3TUYHBIX
MIPOTOKOJIaX MApIIPyTHU3AIIH.
4. Oco0eHHOCTH MPUMEHEHHS IPOTOKOJIOB
BHEIIHET0 NUTI03a.
1.6 | TexHOMOTHS MHOTOIIPOTOKOIBHON KOMMYTAIIHH 10 Jlex. 2 [K-2.1 | JI1.1
metkam (MPLS)

1. OcHOBHBIE IPUHILIMIIBI.

2. [ocrounctBa u Hegoctatku MPLS.

3. Kowmmonenrs! cereit MPLS.

4, CocraB METKU U Ha3HAYEHHE OTIEIbHBIX ITOJIEH.
5. Tepcnekrussl pasutust MPLS nu NGN.




1.7 | UccnenoBanue METOZOB OIIEHKU CTPYKTYPHOM JIP1 2 [1IK-2.1 JI3.1
HAJIe’KHOCTH CETEU CBS3U

1.8 | Uccnenosanue tpadpuka NGN c ucrons3oBannem JIP2 2 I1K-2.1 J3.2
nMutanuonuoil GPSS-monenu.

1.9 | UccnenoBaHue CETH C UCIIOIB30BAHUEM UMUTALMOHHON JIP3 2 [1IK-2.1 JI3.2
GPSS-monenn

1.10 | KondurypupoBanue cTaTH4ECKON MapLIpyTU3aLuU 131 6 I1K-2.1 J3.3

1.11 | KondurypupoBanue tuHAMHUYECKON MapIIpyTU3AIIUN 1132 8 I1K-2.1 J3.3

1.12 | TpeGoBaHus HOPMATUBHBIX JOKYMEHTOB K KaUYeCTBY Cp. 10
o0CTy>)KUBaHUS

1.13 | TpeOoBaHUsT HOPMATHUBHBIX JJOKYMEHTOB K ITPOITYCKY Cp. 10
Pa3IUYHBIX BUIOB Tpaduka

1.14 | CrpykTypa maructpaibHoii |IP-cetn Cp. 6 I1K-2.1 J1.1

1.15 | Texuuueckue XapaKTEPUCTHKH U TPEOOBAHUS K Cp. 20 |IIK-2.1 J2.5
MarucTpaibHbBIM KOMMYTaTOpPaM ¥ MapIIpyTH3aTOpaM
Pa3IUYHBIX IPOU3BOAUTENCH

1.16 | [IpoTOKOJIBI YAAJIGHHOTO YIIPABICHUS allapaTHbIMH Cp. 20 | IIK-2.1 JI3.3
CpEICTBaMH YPOBHS 5Apa, TUIIOBBIE CXEMBI IIPUMEHECHHUS

1.17 | MexaHu3Mbl 0OecrieueHus 3aIUThI alllapaTHBIX CPEICTB Cp. 20 |IIK-2.1 JI3.3

YPOBHS sipa

Mopnyab 2 — IIpuHIUMIIBI TIOCTPOCHHUS YPOBHSA H0CTYNA ceTeil CBA3H CJeAYIOIero NOKoJIeHUus —

98 (26+72)uacoB

2.1

Ceru aOOHEHTCKOTO JIOCTyIa

Texnonoruu XDSL.

JlocTym Ha 6a3e MOJEMHOMN CBSI3H.
Ceru noctyma ISDN.

Hoctyn o kanaimam CATV.

CeTn ONTUYECKOTO AOCTYIIA.
TexHonoruu 6ecrpoBOIHOTO AOCTYIA.
TeXHOJIOTHH CTYTHUKOBOTO JIOCTYIIA.

NogakowhE

Jlexk.

4

[1K-2.1

J1.1

2.2

[Tpumenenue Ethernet B cetsix mocryma
OcuoBbl TexHonorud ETTH.
OcHossl TexHo0ruu Metro Ethernet.
Hcnons3oBanne VLAN B ETTH.
ArperupoBanue noptos B ETTH.

arwDE

U JOCTYIIA.
6. OOecnedyeHne KayecTBa 00CITyKMBAHUS.

TpeboBanus Kk 000pyTIOBaHUIO YPOBHEH arperauu

Jlek.

I1K-2.1

J1.1

2.3

[IprMeHeHne MacCUBHBIX ONTUYECKUX TEXHOJIOTHI B
CeTAX JI0CTyIa

1. Apxurektypsr FTTX.

2. Knaccuduxarms PON.

3. AxrtuBHOe M maccuBHOe oOopymoBanre PON.
4. Tlpumenenue apxutektypbl FTTH B PON.
5

TpeboBanus Kk 000pyIOBaHUIO YPOBHEH arperauu

U JOCTYIIA.
6. OOecnedyeHne KayecTBa 00CITyKMBAHUS.

Jlek.

I1K-2.1

J1.1




2.4 | VccnenoBaHue CETH IOCTYTIA C UCIIOJIb30BAaHUEM JIP4 4 [1IK-2.1 JI3.2
nmuTanuonsoi GPSS-monenu

2.5 | KondurypupoBanue pabounx craniuii nmox ynpasinenuem | I133 2 I1K-2.1 J3.3

OC Linux

2.6 | KordurypupoBaHue ceTu JT0CTyIa 134 2 IK-2.1 JI3.3

2.7 | KordurypupoBaHue MapIupyTH3aToOpoOB CETH JIOCTYIIA 135 2 IK-2.1 JI3.3

2.8 | KondurypupoBaHue MeKCETEBBIX IKPAHOB M CETEBBIX [136 4 I1K-2.1 J3.3
¢buIbTpOB

2.9 | MexaHU3MBbI 3aIIUTHI CETH OT HECAHKIIHOHUPOBAHHOTO Cp. 18 | [IK-2.1 | JI1.3
JOCTyTIa

2.10 | Ilpumenenue texnosorud NAT B KOPIIOPATUBHBIX CETSIX Cp. 14 | 1IK-21 | J11.3
U CETSAX JIOCTYIa

2.11 | TexHuuecKkue XapakKTEPUCTUKU U TPeOOBAHUS K Cp. 20 | IIK-2.1 | JI2.3
KOMMYTAaTOpaM JOCTYIIa U arperanyuy pa3IMuHbIX 2.4
IIPOU3BOIUTENEN J2.5

2.12 | TpebGoBaHUs HOPMATUBHBIX JJOKYMEHTOB U TEXHUYCCKUX Cp. 20 | IIK-21 | JI2.3
pPErIaMEHTOB K XapaKTepUCTUKaM CETel 10cTyna J12.4

JI2.5
3auer

HToro — 216 uacos

4.2 3aounas ¢opma o6yueHust, 5 et (Bcero 216 yacon, 10 yacoB KOHTAKTHOM PaGoOThHI)

Ko Bu Kon. | Kowmme-
A Tema u KpaTKoe CoJepKaHUE 3aHITHUS A YMUO
3aH. 3aH. qacoB TECHIOUN
1 2 3 4 5 6

Kypc 4, Cemectp 8

Moayasb 1 — IIpuHIMIBI HOCTPOEHHUS SIIPA ceTell CBA3HU CJeYHIIero NoOKoJeHus —
118 (4+114) yacos

1.1 | Buasl npuioxeHui U Tpapuka B CETAX CIETYIOLIETO Jlex. 2 [K-2.1 | JI1.1
nokoseHus u apxurekrypa NGN
1. Knaccudukanus npunoxenuit NGN
2. TIOTOKOBBII U HETIOTOKOBBIN TpaduKH.
3. TpeboBaHus K KaueCTBY Mepeaddl pa3IHuHbIX
BHJIOB TpaduKa.
4. OOmue CBeICHHS O YETHIPEXYPOBHEBOU
apxutektype NGN.
5. bazoseie ¢pynkmn ypoHen apxutekTypsl NGN.
6. Crpykrypa NGN.

1.2 | OcHoBHBIE TpeOOBaHUS K CETsAM cienyromero nokonenuss | CP 8 [K-2.1 | JI1.1

1.3 | [lpuHiunel 0O AMHEHUS CETEH Cp 8 [K-2.1 J1.1,
J2.1

1.5 | B3aumopelicTBrue aBTOHOMHBIX cucTeM MHTepHET CP 8 IK-2.1 | JI1.1,
J2.1




1.6 | TexHOMOTHS MHOTOIIPOTOKOIBHON KOMMYTAITHH IO CP 8 [K-2.1 | JI1.1
metkam (MPLS)

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

1.12 | TpeGoBaHUsT HOPMATHBHBIX JIOKYMEHTOB K KaUeCTBY CP 10 |IIK-21
00CITy>)KUBaHUS

1.13 | TpeGoBaHus HOPMATUBHBIX JOKYMEHTOB K IPOMYCKY CP 10 | [IK-2.1
pa3IUYHBIX BUIOB Tpaduka

1.14 | CrpykTypa MaructpaisHoi IP-cetn CP 6 [K-2.1 J1.1

1.15 | TexHu4eckue XapaKTEPUCTUKN U TPeOOBaHUSI K CP 18 | IIK-2.1 JI2.5
MarucTpaJibHBIM KOMMYTaTOPaM ¥ MapIIpyTH3aTOpaM
Pa3IUYHBIX TPOU3BOAUTEINCH

1.16 | IIpoToKoJIBI yIaIEHHOTO YIIPaBJICHHS almapaTHBIMU CP 18 | [IK-2.1 JI3.3
CpPEICTBaMH YPOBHS 5iIpa, THIIOBBIC CXEMBbI IIPUMEHECHHUS

1.17 | MexaHu3Mbl 00€CTI€UeHHUS 3aIUTHI allllapaTHBIX CPEJICTB Cp 20 | IIK-2.1 JI3.3

YpOBHS spa

Monayasb 2 — [IpuHOMNIBI IOCTPOEHUS YPOBHSA J0CTYIA ceTel CBA3U CJeAYI0IIero MOKoJeHus —

98 (6+92)uacoB
2.1 | Cetn aDOHEHTCKOTO JIOCTYIIa Jlek. 2 [1IK-2.1 JI1.1
1. Texnonoruu XDSL.
2. Jloctyn Ha 6a3e MOJICMHOM CBSI3H.
3. Ceru nocryna ISDN.
4. Joctyn no kanaigam CATV.
5. CeTH ONTUYECKOTO JOCTYTA.
6. TexHomoruu GeCTpOBOHOTO AOCTYTIA.
7. TeXHOJIOTHH CITyTHUKOBOT'O JOCTYIA.
2.2 | Ilpumencuue Ethernet B cetsix mocrymna CP 12 | IK-2.1 | JI1.1
2.3 | [IpuMeHeHHEe MaCCUBHBIX ONTUYCCKUX TEXHOJIOTHH B CP 14 | TIK-2.1 JI1.1
CeTHAX JIOCTYIa
2.6 | KondurypupoBanue cetu g0cTymna I13 4 I1K-2.1 J3.3
2.9 | MexaHHU3MBbI 3aLIUThI CETU OT HECAHKIHOHMPOBAHHOTO CP 18 | IIK-21 | JI1.3
J0CTyTIa
2.10 | [Ipumenenue texHonoruu NAT B KOPIIOPAaTHBHBIX CETSIX Cp 12 | IIK-21 | JI1.3
U CETSAX JIOCTYIa
2.11 | TexHuveckue XapaKTEPUCTHKN M TPEOOBAHUS K CP 18 | IIK-21 |JI2.3
KOMMYTAaTOpaM JO0CTYIIa U arperauu pa3iIndHbIX J12.4
IIPOU3BOIUTENEN J2.5
2.12 | TpeboBaHMsI HOPMATHBHBIX JOKYMEHTOB U TEXHUUECKUX CP 18 | IIK-2.1 | J12.3
pPErIaMEHTOB K XapaKTepUCTUKaM CETel 1ocTyna J12.4
JI2.5

3auer

HToro — 216 uacos




5. YueOHo-MeToAMUYECKOEe U HH(POPMALIMOHHOE 00ecnevyeHrue THCIMIINHBI

5.1 PexoMeHyemas Jureparypa

5.1.2. OcHOBHasi IUTEPATypPA

Kox ABTOPBI, CO- 3araaBme H3nareancTBO, KouL
CTABUTEJH rojg
JI1.1 | butaep B.U., | Cetu HOBOTO noKoneHust — NGN. YyeGnoe | M.: ['opstuas munus | D1
MuxaiiioBa rnmocooue. — Tenexom, 2010.
LI
5.1.2 JlonoJiHUTeILHAS JIUTEPATYypa
Kox ABTOpBI, €O- 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. KauectBOo ycayr 24
cBsi3u. [lokasatenu KkauecTBa  yCIyT
TeneOHHOH CBS3W B CeTH  OOILEro
nosib3oBanus. O0mme TpeOoBaHuUs.
2.4 - I'OCT P 53632-2009. Iloka3atenu 35
KauecTBa YCIyr nocrtyna B VIHTepHeT.
O6mue TpeboBaHwMsI.
J12.5 - I'OCT P 53728-2009. KauectBo yciyru 26

«Ilepenaua ITokazarenu

KadeCTBa.

JaHHBIX».

5.1.3 YueoHo-MeTOaH

yeckoe o0ecrneyeHue sl CaMOCTOSITeJIbHOM PadoThl 00y4a0IMXCs

Kox ABTOpBI, €O- 3araaBHe HU3parenscrBo, Kou.
CTABUTEJHU roa
JI3.1 | Hepcecsni HccnenoBanue METOJIOB oueHku | Pocros-Ha-/lony: o7
AA. CTPYKTYypHOUl HaaexHocTH cererd cBsizu. | CKO MTYCH,
Mertoauueckue ykasanus K naboparopHoit | 2011.
pabore.
JI3.2 | Hepcecsni C6opHuK nabopatopubix pabor 1o | PocroB-na-Zlony: 38
AA. HCCIIeNOBAaHNIO cUCTeM U cerell ¢Bsa3u Ha | CKO MTVYCH,
MMUTAIIMOHHBIX GPSS-momensx. | 20009.
Meronnuyeckoe nmocooue o
1a00paTOpHBIM paboTam.
JI3.3 | Manul A.A. Metoanueckoe rmocodue st | PoctoB-Ha-JloHy: 99
IpakTU4eckux 3aHsATMil no aucuuiuinHe | CKO MTYCH,
«CeTH CBS3M CIIENYIONIETO MOKOJICHUS. 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

I1.3 | Mapmpyrusupytomuii naker Qagga

I1.4 | OC Cisco 10S

I1.5 | GPSS-World

6. MaTepuajJibHO-TeXHUYECKOE 0O0ecneyeHue JUCITUTNIMHBI

6.1 MTO J1eKHHOHHBIX 3aHATHI

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

6.2 MTQO 1a60paTOpHBIX PA00T M NPAKTHYECKUX 3aAHATHI

1 | KomnbroTepHsIi Ki1ace ¢ ycraHoBiIeHHBIM maketom GPSS-World

2 | [IporpammHuo-anmapatHbeiii KoMiieke «HOOKOMMYHUKAITMOHHBIE CETHY

6.3 MTO py6eskHBIX KOHTPOJIEii, 32a4€TOB, IK3aMEHOB

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

7. MeToauyecKkue peKOMeHAAIMHU A 00y4aIOLIUXCH 10 CAMOCTOSTENbHO
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 PadOTHI MpEnoaaBaTelb
OCYIIECTBIISICT HA OJTHOM M3 3aHATHH, IPEIIICCTBYIOIEMY TaHHOMY.

MeToauky caMOoCTOSTENTbHOU PabOThI Bce 00y4aeMble BEIOMPAIOT HHIMBUAYAIBHO.

CryneHntam o4HOM (QopMbI OOy4YEHHsS] MPU OCBOCHHM BOIPOCOB U CAMOCTOSITEIHHOTO
M3yUYeHUs], PEACTaBICHHBIX B moapasnene 4.1, pekoMeHayeTcs coOoaaTh MOCIeI0BATEIbHOCTD

WX U3YYCHHUS, IPEICTaBIICHHYIO B Ta0uie 7.1.

10


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

Tabmuma 7.1 — YueOHbIl MaTepras, BBIHOCUMBIA Ha CaMOCTOSITEIbHOE H3YUYCHHUE CTYACHTAM

O4YHOH (OpMBI 00yUECHHUS

Ne

TeMBI, pa3acibl, BBIHCCCHHBIC HA CAMOCTOATCIIBHYIO ITOATOTOBKY, BOIIPOCHI UIA ITOATOTOBKHU
K IMPaKTUYCCKUM U Jla60paT0pHI>IM 3aHATUSAM; KYPCOBLIC pa60TLI, COoACpIKaHNE
KOHTPOJIbHBIX pa60T; PEKOMCHAAIIUU 1O UCTIOJIb30BAHUIO 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 IHTEpHET».

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

CTpykTypa MarucTpajbHoii |P-ceTu

3.1. TexHOIOrUM MAarucTpalbHBIX CETEH C MAKETHOW KOMMYTALUEH.
3.2. Tonosornu MarucTpanbHeIX |P-cereit.

3.3. 3aMIIEHHOCTh U 0TKa30yCTOHYMBOCTh MarkucTpasibHBIX |P-cereid.

5-6

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

4.1. TpeGoBaHHS K CETEBBIM YCTPOHWCTBAM YPOBHS sijipa.

4.2. TexHHYECKHE XapaKTEPUCTUKH CeTeBhIX ycTpoiicTe Cisco Systems.

4.3. TexHUUECKHE XapaKTepUCTHKH ceTeBbIx ycTpoiicte Unify Communications.

4.4 TexHu4ecKHe XapaKTePUCTHKH ceTeBbIX ycTpoiicTs Alcatel-Licent.

4.5 TexHUYIECKHE XapaKTEPUCTHKHN CeTeBBIX ycTpoiicTts D-Link.

4.6 TexHn4IeCKHEe XapaKTePUCTHKHU ceTeBbIX ycTpoiicT NetGier.

4.7 TexHHYECKUE XapaKTEPUCTUKH CETEBBIX ycTpoiicTB HaTtekce.

4.8 TexHudyeckue XapakTepUCTUKU CETEBBIX YCTPOHUCTB ASUS.

7-9

20

IIpoToKkoabl yAaJeHHOr0 YNpaBJIeHUsI aNNapaTHBLIMH CpeICTBAMH YPOBHS siipa,
THNOBbIE CXeMbI IPUMEHEHUSsI

5.1 Iporokoun Telnet.

5.2 IIpoTtokon SSH.

5.3 IpuHUIUNBl ayTeHTUDHUKALMH TIPH yIAICHHOM JIOCTYIIE K CETEBBIM YCTPOICTBAM.

5.4 TunoBbie CXeMbI IPUMEHEHUS TPOTOKOJIOB YAAIEHHOTO JOCTYIIA.

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 3ammura cereit mocryma |IEEE 802.11.

7.2 3amura cereit nocryna IEEE 802.16.

7.3 3ammuTa ceteit mocryma VSAT.

7.4 PasrpaHuyeHme npas nqocTymna B ceTsax Ethernet.

13-14

18

IIpumenenne TexHoaorun NAT B KOPIOPATHBHBIX CeTHAX H CETAX AOCTyNa
8.1 Haznauenune NAT, cxeMbl IpUMEHEHUSI.

8.2 Nunamuyeckuii u crarnueckuiit NAT.

8.3 Kongurypuposanne NAT Ha ycTpolCTBax pa3iIMYHbIX POU3BOANUTEICH.

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

14-16

14

11



TexHu4YecKne XapaKTEePHCTHKHU U TPe0OBaHHSA K KOMMYTATOPaM J0CTYNa U arperanuu
Pa3IMYHBIX NPOU3BOAUTEIeH

9.1 TpeboBaHus K YCTPOHCTBAM ypOBHEH arperaiyy 1 10CTya.

9.2 TexHHUYECKHE XapaKTEPUCTUKH CeTeBbIX ycTpoiicTs Cisco Systems.

9.3. TexHUUYECKHE XapaKTEePUCTHKH ceTeBbIX yerpoiicTe Unify Communications.

9.4 TexunvecKue XapaKTePUCTUKH ceTeBbIX ycTpoiicts Alcatel-Licent.

9.5 TexHHUYECKHE XapaKTEPUCTUKH CeTeBBIX ycTpoiicts D-Link.

9.6 TexHUYECKHE XapaKTePUCTHKH ceTeBbIX ycTpoiicts NetGier.

9.7 TexHU4eCKHE XapaKTEPUCTHKHU CETEBBIX ycTpoiicTB HaTekc.

9.8 TexHNYECKHE XapaKTEPUCTHKHU CETEBBIX YCTPOHUCTB 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 MaTeprai, 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 Crannaprsl u pernameHTsl NGN.

1.2 TIpuHIMIEl 0OEcHeYeHUs TPOU3BOANTEIILHOCTH CETEH.

1.3 ToHATHE O CTPYKTYPHOH M aITOPUTMUIECKON HAIEKHOCTH
CeTeN.

1.4 PacimmpsieMoCTh 1 MaCIITAOUPYEMOCTh CETEH.

1.5 Obecnieuenne MpPoO3pavyHOCTH CETEH.

1.6 YnpaBisgeMocTs B CETSX.

1.7 MynbtucepBucHoOCcTh cereit NGN.

1.8 CoBmecTuMOCTh pa3nnuHbIX TexHoJoruid B NGN.

TpeGoBaHUSI HODPMATHBHBIX JOKYMEHTOB K Ka4eCTBY 10
00CIy;KUBAHUS

2.1. KauectBo ycnyru «Ilepenaya gaHHBIX».

2.2. KauectBo ycayru «Jloctyn B IHTEpHET».

2.3. KadecTBo npenocrasieHus TeaeOHHON YCIIyT'H B CETH €
MMaKeTHOW KOMMYTaluen

TpeGoBaHUSI HOPMATHUBHBIX JOKYMEHTOB K MPOMYCKY 10
Pa3MYHBIX BUIOB Tpaduka

3.1 HopMmbI TOTEph Ha MECTHBIX CETSAX CBS3H.

3.2 HopMbl OTEPh HA MEKAYTOPOIHBIX CETSIX CBS3H.

3.3 HopMBI oTepb Ha MEXTyHAPOAHBIX CETSIX CBS3H.

3.4 TlpuHIune! nporrycka Tpaduka Ha MaructpanbHoi cetrn ECO
Po.

3.5 IpuHIune! npomycka Tpaduka Ha MEXKIYHAPOIHON CETH.

IpuHuMnbI 00BeANHEHUsI ceTeil 8
4.1 IonsiTHe UHTEPCETH.

4.2 Anpecarysi B COCTaBHBIX CETSIX.

4.3 Tepenaya 1aHHBIX Y€pe3 COCTABHBIC CETH.

B3aumopgericTBue aBTOHOMHBIX cucTeM MHTEepHeT 8
5.1 Knaccugukanus npoToKoI0B MapLIpyTH-3a1HH.

5.2 TIpOTOKOIBI TUHAMUYECKOH MapIIpyTH3a-ITiH.

5.3 Kputepnu onTHMaIFHOCTH B Pa3IMYHBIX POTOKOJIAX
MapuIpyTH3ALNH.
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6.4 OcoOCHHOCTH IPUMEHEHUS! MPOTOKOJIOB BHEITHETO MITI03A.

TexXHO0JIOTUSI MHOTONPOTOKOJIBLHOH KOMMYTAIIHH 10 METKAM
(MPLS)

6.1 OCHOBHBIC IIPUHIIHIIBI.

6.2 JloctonncTBa u HegocTaTk MPLS.

6.3 Komnonents! ceteit MPLS.

6.4 CocTaB METKH M Ha3HAYEHHUE OTAEIBHBIX ITOJIEH.

6.5 Ilepcrextursl pa3putust MPLS u NGN.

CTpykTypa Mmaructpajbnoii |P-cetn

7.1. TexHOmoruM  MarucTpajgbHbIX CeTed C  IaKeTHOH
KOMMYTalKe.

7.2. Tormonoruu MaructpaibHbIx IP-ceteii.

7.3. 3anIuIeHHOCTh M OTKa30yCTOMYNBOCTE MaruCTpambHBIX |P-
ceTeil.

Texnnuyeckue XapaKTePHCTUKHU " TpeOoBaHHUSA K
MATHCTPAJAbHBIM  KOMMYTATOpaM M  MapHIpyTH3aTopaM
Pa3IUYHBIX POU3BOAMTeEJICH

8.1. TpeboBaHMs K CETEBBIM YCTPONUCTBAM YPOBHS Sipa.

8.2. TexHHYECKHE XapaKTEPHCTUKH ceTeBbIX ycTpoiictB CisCo
Systems.

8.3. TexHHUYEeCKHE XapaKTePUCTHUKH CceTeBbIx yctpoiicts Unify
Communications.

8.4 TexHuueckHne XapaKTEPUCTHKH CeTeBbIX ycrpoiicts Alcatel-
Licent.

8.5 TexHUUYECKHE XapaKTEPUCTHUKH CETEBBIX ycTpoiicTe D-Link.
8.6 TexHuueckue XapakTepUCTHKH ceTeBbIX ycTpoicTB NetGier.
8.7 TexHnueckme XapaKTepUCTHUKH CETEBBIX ycTpoiicTB Harekc.
8.8 TexHUUECKHE XapaKTEPUCTHKH CETEBBIX yCTPOHCTB ASUS.

18

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

9.1 INporokoun Telnet.

9.2 TIporokon SSH.

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

9.4 TunoBble cXeMbl HPUMEHEHHS IIPOTOKOJIOB YyIOAaJEHHOT'O
JIOCTYyIA.

18

10

Mexanu3Mbl o0ecledeHHsS] 3aIMMTHI ANNApPaTHHIX CPeICTB
YPOBHS siipa

10.1 Cepsep AAA.

10.2 VcraHOBKa CpeNCTB 3allUTHl HA ammaparypy pa3indHbIX
MPOU3BOIUTENCH

20

Monyns 2

11

IIpnmenenne Ethernet B ceTsix gocrymna

11.1.  Ocuossl TexHoxoruu ETTH.

11.2.  OcHuossl TexHonoruu Metro Ethernet.

11.3. Ucnonws3osanne VLAN B ETTH.

11.4.  Arperuposanue noptoB B ETTH.

11.5. TpebGoBaHus k 000PYIOBaHUIO YPOBHEH arperaiiu u
JOCTyIa.

1.6. ObecnieueHue KauecTBa 00CITy)KUBaHU.

12

12

IIpuMeHeHHe NACCUBHBIX ONTHYECKHUX TEXHOJOTHH B ceTAX
AoCTymna

12.1.  Apxwurekrypsr FTTx.

12.2.  Knaccudukarus PON.

12.3.  AxrtuBHOE U maccuBHOE obopynoBarne PON.

12.4.  Tpumenenue apxurexrypbl FTTH B PON.

14

13




12.5. TpebGoBanus k 000PYLOBaHUIO YPOBHEH arperauu u
JOCTYyIIa.
12.6.  OOGecmeueHune KayecTBa 0OCITY)KHBAHHSL.

14

MexaHu3Mbl 3allUThl CeTH OT HECAHKIHOHMPOBAHHOIO
aocTymna

14.1 3ammra cereit mocryna IEEE 802.11.

14.2 3amura cereit nocryna |[EEE 802.16.

14.3 3ammra cereit qoctyma VSAT.

14.4 Pasrpannuenue npae goctyna B cersix Ethernet.

19

15

IIpumenenne Texnonoruum NAT B KOPNOpPaTHBHBIX CeTHX H
ceTsIX J0CTyna

15.1 Haznauenne NAT, cxeMbl IpUMEHEHHUSL.

15.2 Nunamuueckuii u cratuueckuiit NAT.

15.3 KoudurypupoBanue NAT Ha ycTpoHCTBaX pasIMYHBIX
MIPOU3BOIUTETIEH.

15.4 MMpumenenne NAT mst cBsizu 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 TexHHYecKHe XapaKTEPUCTUKH CeTeBBIX ycrpoiicTB CisCo
Systems.

16.3. TexHuueckne XapakTEPHCTHKH ceTeBBIX ycrpoiicts Unify
Communications.

16.4 TexHuuecKne XapaKTEPHCTHKU ceTeBbIX ycTpoiicte Alcatel-
Licent.

16.5 TexHMYECKHE XapaKTEPHCTHKN CETEBBIX ycTpoicTs D-Link.
16.6 TexHuuecKie XapakKTepHCTHKU ceTeBbIX ycTpoiicT NetGier.
16.7 TexHuyeCcKue XapaKTEPUCTUKH CETEBBIX ycTpoiicTB Hartekce.
16.8 TexHNUueCcKHe XapaKTEePUCTUKU CETEBbIX YCTPOHCTB ASUS.

18

17

Tpeﬁonamm HOPMATUBHBIX JOKYMEHTOB H TEXHHYECCKHUX
pPeriiaMeHTOB K CeTAM JA0CTyIa

18

CryneHThl 3a09HON (OpMBI OOyUEHHUST MOTYT OCBAaMBATh BOMPOCHI JIJISI CAMOCTOSTEIHHOTO

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

Al HUX BpEMs. O,I[HaKO K Haydaly CE€CCMM OHH [JOJDKHBI OPHUCHTHUPOBATLCSA 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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