3az1a1me AJId KYPCOBOI'O IIPOEKTAa HAa TEMY
<<Hp0eKT ONTHYECKOH MyﬂancepBucnoﬁ ceTu qocrymna»
10 AUCHUIIIINHE «OCHOBBI MYJIBbTUCCPBUCHBIX CceTen»

0 HOI[FOTOBKEI K BBIIIOJTHCHHNIO

N3yunute BHUMAaTENbHO cojiepkaHue ydeOHoro mocobust «IIpoexktupoBanue
onTHUYEeCKOM ceTu pgoctyna». OOpaTuTe BHUMaHUE HA TOPSIOK BBITOJHEHUS
MPOEKTa, W3JOKEHHBI B T1iaBe 9 ydeOHoro mocobus «lIpoexTupoBanue
ONTHUYECKOMN ceTu AocTymna». IIpemmaraeMplii ydeOHBINH TPOEKT OyAET YHPOIIEH IO
00béMy. OH He mpenoaaracT NPOBEACHNUE U3bICKAHUM HA KOHKPETHOM MECTHOCTH.
JIJist ero BBIMOJIHEHUSI HEOOXO/IMMa TOJbKO CTPYKTYpa CETH, PACCTOSHUSI MEXIY
y3mamu (Tabymna 2 — BeIOMpaeTcs Mo MpeArnocieHet mudpe HoMepa napoiis) u
UCXOJHBIN TpeOyemblii Tpaduk (Tabmuia 1 — BeIOMpaeTcs mo mocienHed mudpe
HOMEpa TMapojisi) B KaxaoM y3jie KoHmeHtpanuu Harpy3ku — (ONU),
MPHUCOCIUHIEMOM K IieHTpaibHOMY y31y (CDN).

1 CTpykTypa ONTUYECKOU CETH JOCTYyIIa

Ha pucynke I11 npencraBiena o01asi CTpyKTypa CETH JIOCTyMa, B KOTOPO
HeoOxoauMo BbIOpath y3ibl poctyna ONUI (i=1, 2,..., 5), npucoenuHeHHBIC K
nentrpanbHoMy Y31y CDN u coenmnHEHHBIE MEXTy COOOM, M CBSA3M MEXKIY y3IaMHU
COIIACHO BapuaHTa 3aJaHus Ta0uuiel 2. [Io BRIOpaHHOMY BapuUaHTy HAYCPTHUThH
KOHQUTYpAIMIO CETH JIOCTYNa C YKa3aHHEeM pPacCTOSHUN MEXIy y3JIaMHu.
[Tpemnoxuth U 000cHOBaTh TexHoJoruio cetn nocryna (PON, AON, P2P u np.) n
By obopymnoBanus (Mynbrurniekcopsl PDH/SDH, kommyTaTopsr Ethernet, PBX u

ap.).

Pucynok I11 CtpyKTypsl cetu qocrymna

1



2 Pacuér Tpaduka B ceTu J0cTymna U BEIOOP KOMMYTAIIHOHHOTO
o0opy10BaHUS

[lo wucxognsiM JaHHbIM Tabmumbl 1 mpousBecTH pacyér Tpedyemoit
npornyckHoi crocoOoHoctn kommytaropoB B ONUi m kommyratropa B CDN u
takke uHTepdeiicoB ONU B cropony CDN wmm apyrux ONU. Ecimm k ogHOMY
ONU mnonximrodeHsl, corjacHO 3amaHuio, oawmH win Oomee apyrux ONU, To
HEOOXOJMMO Yy4ecTh TOT MOTOK HAarpy3Kd, KOTOPBIM MPOXOJIUT Yepe3 ITO Yy3el
TpaH3uTHO. Ha ocHOBe pacuéToB HeoOX0auMO BBIOpaTh KoMMmyTaTophl Ethernet B
kakqmoMm ONU uw B CDN. Ilpu BBeIOOpE KOMMYTAaTOpPOB YYECTh W YHCIIO
MOJIb30BATENIbCKUX UHTEP(DEcoB, KOTOpoe 3a1aHo Tadnuiei 1.

Taxxe AOMXKHBI OBITH BEIOPAHBI MOAXOASIIHE UHTEPDEHCH IS COCTUHCHHUS
CDN c¢ cetssmu ycayr. MeTonuka pacuéra v IpuMEpPBI pacuéTa MPUBEICHBI B TJIaBe
9.

Bpibop KkOMMyTaTOpOB HEOOXOAMMO MPOU3ZBECTHU C  MPHUBICUCHHEM

COBPEMEHHOM NPOAYKLIHMH OT IMPOU3BOIAUTENEH, CAUThl KOTOPBIX IMPUBEACHBI B
yaeoHoM nocobun, Hanpumep, CISCO, ZELAX, DLINK u np.

3 Br10op xabenbHOM MPOAYKIIMN 1 OIEHKA YHEPIETHIECKOTO Ol KeTa

BriOpaTh He0OXoIuMBI oNnTHYeCKUH Kabenb (ctaHmapT BojokoH G.652 wu
G.657) nns npokiagkd B KaOEIbHYHO KaHAJIM3alMIO WM IS TOJBECKH Ha
pasnuunbie onopsl. [Ipu BeIOOpe KaOeabHON MPOAYKIIMU PEKOMEHIYETCS aKTUBHO
UCIIOJIB30BaTh HMHGOpPMALMIO C CANTOB NpPOU3BOAUTENEH Kalens, Hampumep,
www.ruscable.ru. TTo yka3aHHBIM pacCTOSTHHUSM JUTsl Kabelst (Ha COOTBETCTBYIONIHX
BotHax 1310mM, 1490mM, 1550HM W ap.) NpPOM3BECTH OILEHKY TpeOyeMoro
HHEPreTHYECKOTO ToTeHIHaa (O IKeTa MOIITHOCTH) COSTMHUTEIBHBIX JIMHUHN JIJIS
BbIOOpa moaxomsanux moayiaer SFP (XFP). MeToauKu OIEHKH 3HEPreTHYECKOTO
MOTEHIIMANIAa U XapaKTePUCTHUKU HEKOTOPHIX ONTHUYECKUX MOAYJIEH MpPUBEICHBI B
rmaBe 9. [lpu wWcmonp30BaHWM B ONTUYECKHX JIMHHUSX CKOPOCTHOTO peXUMa
10I"6ut/c 1 BBIIIIE HEOOXOAUMO OIICHUTH BEIMYHHY AUCIIEPCUOHHBIX UCKAKEHUN U
CpPaBHUTH TMIOJYYEHHBIC 3HAYCHUS C JOMYCTHMBIMH JJIS JaHHBIX ONTHYCCKUX
uHTepdeicos.

4 Pa3paboTka cXeMbl OpraHU3aIuu CBS3U

Cxema opranu3allui CBS3M JOJDKHA oOToOpakaTh. KoHpuryparmiwo C/I;
paccTosSHAS MEXAY y3laMu, Tul kabens; Buabl odopymoBanus B ONU u CDN;
uaTepdeiicel or ONU k ONU u k CDN; uaTepdeiich B CTOPOHY MOTB30BATEICH.

Ha cxeme opranuzainum aOOHEHTCKHE JIMHUW HE TIPEJCTABIATD.

[TpuMephl cXeM opraHu3aIuy CBS3H MPHUBEACHHI B TIaBe 9.


http://www.ruscable.ru/

5 Tabnuia KoOMIUIEKTalu 000pyJ0BaHUS

Ha ocHOBe cxeMmbl OpraHu3allid CBS3M COCTABHTH TAOJIHMIy KOMIUICKTAIIHMH
00OpyIOBaHUS B KAXIOM Yy3Je. YUecTh KaOeabHYIO MPOIYKIHIO JJIS JIMHUH,
KaOCNBbHYIO TPOAYKIMIO JUIS BHYTPUCTAHIIMOHHBIX COCJAMHEHUH. YUECTh BCE
KOMMYTAaTOPbI, KPOCCOBBIC MKa(bl U KOPOOKH, YCTPOHCTBA IS SJICKTPOITUTAHUS
obopynoBanus, moayau SFP/XFP.

6 OdopmiieHre TOSCHUTETHFHOM 3aIMUCKH K KYPCOBOMY MTPOCKTY

Bce oartanmel  kypcoBoro mpoekTa HEOOXOAWMO CHAOIWTh TEKCTOBOM
MOSICHUTENIBHOM 3aMUCKOM, 0COOCHHO 3TO HEOOXOJUMO MpPHU BHINOIHEHUU BhIOOpa
o0opyioBaHusl, KaOEIbHOU MPOAYKIIUU, PACYETOB HATPY3KH U T.]I.

Kaxnplii 3Tanm mnpoekTa JOJDKEH 3aBelIaThCsl KPaTKUM  BBIBOJIOM IO
npoaenanHo pabore. Takxke pexoMeHayercs (QUKCUpOBAThH BOMPOCHl IO
HETOHATHBIM pa3jiesiaM, JaHHBIM, pacu€Tram JJjIsi IPEeAMETHOTO KOHCYJIbTUPOBAHUS
C IPEenoiaBaTEeIEM.

HeoOxoguMo OTMETHTH, YTO B OTOM Y4e€OHOM TIPOEKTE YIPOIICHO
BBITIOJTHEHUE CXEM CUHXPOHU3AIUU, YIPABICHUS U MPOXOKICHUS DIIEKTPUUECKHUX
M ONTHYECKUX Iened B y3/laX W MOMENICHUSX MO0JIb30BaTeNiei, T.K. 3TH CXEMBbI
OTPAXKAIOT JIETATU3AIUI0 CXEMbl OPTaHU3AIMU CBSI3U M HOCST BCIIOMOTaTENbHBIM
XapakTep.

Ta6auma 1. Bapuant 0 (mocnennss nudpa HoMepa maposis)
ocienHss uudpa Homepa nmaposist 0
VY31 ONU
B C D E F
Ycenyru/anceno noiab3oBaTenien
Tenedonus KC 95 54 66 39 47
JIC 23 12 31 - -
YATC (PBX) | 30 60 28 - -
dakc JC 5 5 - - -
YATC (PBX) |3 2 2 - -
ITepenaua ¢aiinon JIC 5 8 12 - -
YATC (PBX) |4 3 8 - -
[ToTokoBOE BHIEO KC 40 30 46 34 40
(VoD, IPTV) JIC 6 8 3 - -
1C - - - - -
Internet KC 56 38 45 28 40
(TTOUCK JOKYMEHTOB) JIC 12 15 6 - -
Hanneie o TpedoBanmio | JIC 2 5 3 - -
YATC (PBX) | - - - - -




Tabauma 1. BapuanT 1(nocnennss nudpa HoMepa mapolis)

ocienHss nudpa Homepa mapois 1
V3ner ONU
B C
Ycnyru/ancno nosb3oBarenen
Tenedonus KC 120 | 180 80 90 50
JC 5 - 10 - -
YATC (PBX) | 30 - 60 60 60
dakc JIC 2 - 1 - -
YATC (PBX) - - 20 12 9
ITepenaua ¢aiinon JIC 1 - 5 - -
YATC (PBX) 8 - 14 18 9
[ToTokoBOE BHIIEO KC 100 | 160 76 80 45
(VoD, IPTV) JC - - - - -
LC 9 - 12 - -
Internet KC 120 | 140 80 90 50
(TTOUCK JOKYMEHTOB) JIC 5 - 10 - -
Hannsie o TpedoBanuto | JIC 5 - 10 - -
YATC (PBX) | 10 - 8 18 20
Tabnuma 1. BapuanT 2 (mocnennss nudpa HoMepa maposis)
ocneHsist nudpa HOMEpa mapois 2
V3me1 ONU
B C
Ycnyru/aucno nonib3oBarenen
Tenedonus KC 50 60 70 80 90
JIC - 16 21 10 8
YATC (PBX) - 30 30 40 30
dakc JIC - 2 8 10 6
YATC (PBX) - 4 6 7 3
[lepenaua ¢aiinon J1C - 3 8 14 2
YATC (PBX) - 4 6 9 3
[ToToxoBOE BHIIEO KC 40 50 60 70 80
(VoD, IPTV) JC - - - - -
i S R T R
Internet KC 46 50 70 67 80
(TTOUCK JOKYMEHTOB) JIC - 16 20 10 8
Hannble no Tpedosanuo | JIC - - - - -
YATC (PBX) - 4 20 8 6




Tabauma 1. BapuanT 3 (mocnenuss nudpa HoMepa maposis)
[ocnenuss mudpa HOMEpa mapoIs 3
V3ne1 ONU
B C D E F
Ycnyru/ancno nosib3oBarenen
Tenedonus KC 60 30 80 60 120
JC 5 - 8 12 4
YATC (PBX) | 30 - 50 20 10
dakc JC 3 - 3 6 -
YATC (PBX) 4 - 2 - 2
[lepemaua ¢aiinon JIC 3 - 3 - 2
YATC (PBX) - - - - 4
[ToTokoBOE BHIEO KC 60 120 70 50 110
(VoD, IPTV) JIC 5 - 6 10 2
LC 3) - 8 9 -
Internet KC 60 | 120 60 40 100
(TTOUCK JOKYMEHTOB) JIC 3 - 3 6 -
Hannsie mo TpedoBanuto | JIC 3 - 3 6 -
YATC (PBX) 1 - 1 7 4
Tabauma 1. Bapuant 4 (mocnenuss nudpa HoMepa maposis)
ocienHss nudpa Homepa mapois 4
V3ne1 ONU
B C D E F
VYcenyru/aucno nosb3oBarenen
Tenedonus KC 90 70 60 120 | 250
JIC 10 10 - 20 30
YATC (PBX) 6 6 - 40 60
dakc JIC 1 1 - 10 5
YATC (PBX) 2 2 - 2 4
[lepenaua ¢aiinon J1C 2 2 - 16 25
YATC (PBX) - - - 4 9
[ToroxoBoe BHIEO KC 60 48 50 100 | 220
(VoD, IPTV) JIC 12 18 - 5 9
LC 6 9 - 5 16
Internet KC 60 48 50 100 | 220
(TTOUCK JOKYMEHTOB) JIC 10 10 - 5 9
JHanneie o TpedoBanmio | JIC 2 3 - 5 9
YATC (PBX) 1 1 - 4 5




Tabnuua 1. Bapuant 5 (mociaeansist mud

bpa HOMepa mapoJis)

ocienHss 1udpa HoMepa mapoJs 5
V3ner ONU
B C
Ycnyru/ancno nosb3oBarenen
Tenedonus KC 56 64 73 65 90
JIC 16 44 20 22 -
YATC (PBX) | 30 60 45 40 -
dakc JC 3 4 5 7 -
YATC (PBX) 2 8 6 4 -
[lepemaua ¢aiinon JIC 6 7 13 9 -
YATC (PBX) 2 12 - - -
[ToTokoBOE BHIIEO KC 50 60 70 39 80
(VoD, IPTV) JIC - - - - -
HC - - - - -
Internet KC 50 60 70 48 80
(TTOUCK JOKYMEHTOB) JIC 16 40 18 20 -
Haunusie o TpedoBannto | JIC 4 4 4 9 -
YATC (PBX) 1 1 4 6 -
Tabauma 1. BapuanT 6 (mocnenuss nudpa HoMepa maposis)
ocienHssa nudpa HoMepa mapoJs 6
V3me1 ONU
B C
Ycnyru/aucno nonib3oBarenen
Tenedonus KC 120 | 180 80 60 70
JIC - - 34 12 18
YATC (PBX) - - 30 40 20
dakc JC - - 4 6 3
YATC (PBX) - - 30 30 30
ITepenaua ¢aiinon JIC - - - - -
YATC (PBX) - - - - -
[ToToxoBOE BHIIEO KC 70 80 50 50 60
(VoD, IPTV) JIC - - 3 6 8
LC - - - - 5
Internet KC 80 | 110 80 58 68
(TTOUCK JOKYMEHTOB) JIC - - 41 35 29
JHanueie o TpedoBanmio | JIC - - 30 34 40
YATC (PBX) - - 11 16 20




Tabnuua 1. Bapuant 7 (mociaeaHsist 1ud

bpa HOMepa mapoJis)

Hocnennsiss uudpa HoOMEpa mapos 7
V3ne1 ONU
B D
Ycnyru/ancno nosib3oBarenen
Tenedonus KC 32 43 77 65 39
JIC 16 23 15 - 10
YATC (PBX) | 45 16 - - 36
dakc JIC 12 - - - -
YATC (PBX) 3 7 2 - 1
Ilepenaua ¢aiimon JIC 4 9 2 - 8
YATC (PBX) 2 5 - - 2
[ToToxoBOE BHIEO KC 24 36 71 6 11
(VoD, IPTV) JIC 13 9 6 - -
11C 2 6 - - -
Internet KC 32 40 67 58 30
(TTOUCK JOKYMEHTOB) JIC 16 22 13 - 9
JHannbie o TpeboBanuio | JIC - - - - 4
YATC (PBX) | 32 56 22 - -
Tabnuma 1. Bapuant 8 (mocnenuss nudpa HoMepa maposis)
ocienHss nudpa HoMepa mapos 8
V3ner ONU
B D
Ycnyru/ancno nosb3oBarenen
Tenedonus KC 43 67 72 52 18
JIC - 8 - 3 -
YATC (PBX) | 30 12 - 9 17
dakc JIC 2 3 - 1 3
YATC (PBX) - - - - 3
Ilepenaua ¢aiimon JIC 6 3 - 8 2
YATC (PBX) 6 9 4 6 3
[ToToxoBOE BHIEO KC 24 35 12 17 23
(VoD, IPTV) JIC - - 6 - -
11C - - - - 2
Internet KC 56 63 70 38 12
(TTOUCK JOKYMEHTOB) JIC 2 6 1 - 5
JHanueie o TpedoBanmio | JIC 1 2 - - 5
YATC (PBX) 4 6 2 8 -




Tabnuma 1. Bapuant 9 (mocnenuss nudpa HoMepa maposis)
ocienHssa nudpa HoMepa mapos 9
VY31 ONU
B C D E F

Ycnyru/ancno nosb3oBarenen
Teneponus KC 30 56 68 34 78

JIC 6 3 - 4 1

YATC (PBX) | 12 14 - - 6
dakc JIC 2 3 4 2 6

YATC (PBX) 1 - - -
ITepenaua ¢aiinon JIC 4 2 - 6 1

YATC (PBX) 2 3 - - 1
[ToTokoBOE BHIIEO KC 78 64 70 49 70
(VoD, IPTV) J1C 3 - 4 -

11C 2 - - - -
Internet KC 78 64 70 56 83
(TTOUCK JOKYMEHTOB) JIC 12 3 19 5 10
JHanneie o TpedoBanmio | JIC 6 3 - 8 2

YATC (PBX) 2 3 - 1

Tabnuna 2. Korduryparms cetu 1ocTyna u pacCTOSTHUS MEXIY y3JIaMu

Coenunu- IIpennocnennss uudpa HoMepa mapos
TEJIbHBIS 0 1 2 3 4 5 6 7 8 9
JUHUH, KM
1 (A-F) 2,4 6,1 - - - - - 09 36|31
2 (A-B) 3,2 - - - 3,0 2,1 - 1,2 | 28 | 3,9
3 (A-E) - - 3,2 - - 3,7 52 | 34| - -
4 (A-C) - - 4.8 - - - 48 | 29| - -
5 (A-D) - 12,2 - 8,8 - - - 6,1 | - -
6 (B-F) - 3,0 - - 2,9 - - - |44 | -
7 (F-C) - 4,6 - - - - - - - -
8 (B-E) - - 4,6 - 4,8 - - - - -
9 (B-C) 1,2 - 2,1 - 0,9 0,8 1,9 - 114108
10 (F-E) 0,6 2,5 | 1,15 - - 1,9 - - 108113
11 (C-E) - - - 3,2 - - - - - 133
12 (E-D) 0,3 - 0,8 2,4 - 1,6 0,9 - - 106
13 (C-D) 0,4 - 0,3 2,8 - 1,4 1,3 - | 16| -
14 (B-D) - - - 44 | 41 - - - - -
15 (D-F) - 3,5 - - - 1,6 - - -

[Tpumeuanue: mpoOesr 0003HAYaeT OTCYTCTBHUE CBSI3W; JECATUYHBIC YHCIIA
yKa3bIBaIOT paccrosHue cBs3u (B kM) mexay ONU, CDN.




