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KoHTpoJbHOE 3a1aHue
Pacyer kopmoparuBHOU ropoACKOH MYJIbTHCEPBUCHOU CETH

1. ITocTaHoBKA 3a1auu

Kopnoparusnast cetb coctout u3 4-x oducos (I'nmaBueiit oduc u 3 punuana,
Puc.1).

B kaxxnom oduce nMer0TCS KOMIBIOTEPHI, OPTaHW30BAaHHBIE B JIOKAJIBHYIO
BBIUHCIIUTENBHYIO CETh U TeJe(OHHbIE annapaThl, MOJKIIOYCHHBIE K YUpEKICHYe-
ckoit ATC (PBX).

Kpome Toro, B 'maBHOM oduce pacnoioKeH CEpBEPHBIN My, COCTOSIINI U3
rpynmnsl HHPOPMAITMOHHBIX CEPBEPOB U OOCITYKHBAIOIINI Bce padoune CTaHIIUU
(ITSBM) kopriopatuu.

CBs13p MexIy orcaMu OCYLIECTBISIETCS MO BBIJCICHHBIM KaHajaM, apeH-
JIOBaHHBIM Yy OIlepaTopa TOpOJCKOI onmopHOi onToBOJOKOHHON cetn (SDH koib-
110).

Beixog B Internet mis Bcex mosb3oBaTenell KOpIOpaluyd OCYLIECTBIIAETCS
TOJIKO U3 MapuipyTuzaTopa ['maBHoro oduca. 1o genaercs B UHTEpPECax 3alUThI
KOPIIOPATUBHON MH(POPMAIIH OT 37TI0yMBIIINIEHHUKOB U3 BHE.

KonTponbHOe 3amanue mpenrycMaTpuBaeT OmpeesieHue MOJIOCH MPOITyCKa-
HUS 711 BCEX apeH/IOBAHHBIX KAHAJIOB BTOPUYHON CETH U Pacu€T BPEMEHHBIX Xa-
PaKTEPUCTUK KOPIIOPATHBHOU CETH.

2. UcxoaHbie TaHHDBIE

2.1. Kaxnpiit nepconanbubiii kommbioTep (PC wim [I9BM) B kopriopanuu B
IUKOBBIE MEPUOJIbI OOMEHUBAIOTCS C KaX/IbIM CEPBEPOM CEPBEPHOTO ITyJia, pacio-
joxkeHHoro B ['maBHOM oduce u ¢ cetsto Internet undopmanueit cneayrommux o0b-
€MOB:

-I[13BM > cepBep: a1 = 1 Koaiit/c;

- Cepeep =2 ITIDBM: a;= 10 Ko6aiit/c;

-1I5BM = Internet: b; = 0.5 Koaiit/c;

- Internet > TI9BM: b, = 8 Koaiit/c.

Tpaduk naHHbIX Mexay (unuagaMu OTCYyTCTBYET.

2.2. Kaxnprit renedonnsiii anmapat (TA) B pexume |IP-teneponun (VOIP)
SBJIIETCSI HCTOYHUKOM CUMMETPUYHOTO Tpaduka onnu(poBaHHON MaKeTU3UPOBAH-
Hol peun B o0beMme d; = 2 KOaiit/c A BHyTprKOpHOpaTuBHOTO Tpaduka u d, = 1
K6aiit/c nns BHemHero Tpaduka. PeueBoit Tpaduk mexay hunmaaaMu OTCYTCTBY-
eT.

2.3. Komnyecto II9BM (ny) B kaxkaoM u3 4-x opucoB onpeaensercs o
Tabn. 1 B 3aBUCHMMOCTH OT MOCHeAHEH Iudpbl HOMEpa CTYAEHYECKOro Ouiera.
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O0o3HaueHUs Ha cxeme cetu: R-router-mapiupyrusarop, S-switch-kommyrartop, h-hub-konnentparop,

PBX-Private Branch Exchange-yupexnenueckas ATC.

Puc 1. CtpykTypHas cxema KOpIOpaTUBHOM CETH



Ta6muna 1. Yucno PC B oducax.

[Tocnemqnsis uudpa |0 1 2 3 4 5 6 7 8 9
HOMEDpA

Yucno PC B opucax |30 |40 |50 |60 |70 |80 |90 |100 |110 |120

Jnuna cepsepuoro | 160 | 150 | 140 | 130 | 120 | 110 | 100 {90 |80 |70
cooOmmenus, Koait

2.4. KomuuectBo TA (N7A) B Kaka0M U3 4-X 0(DHCOB ompeaessieTcs 1mo tadJ.
2 B 3aBUCHMOCTH OT IIPEANocieAHeH TPl HOMEpa CTYACHUECKOTO OmieTa.

Ta6muma 2. Yucno TA B oducax.

[Tpenmocnenuss 0 1 2 3 4 5 6 7 8 9
nudpa Homepa

Yucno TA B odpu- | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 | 200
cax

2.5. Yucno cepsepos (Ns) B ['maBHOM odrice onpenensiercs mo tad. 3 B 3a-
BUCHMOCTH OT MOCJEAHEH UPPBI TEKYIIETO roja.

Tabnuua 3. Yucno cepsepos B ['1aBHOM oduce.

[Tocnenuss mudpa | 0 1 2 3 4 5 6 7 8 9
TEKYIIETO rojia

Ywucino cepBepoB B | 3 4 5 6 7 3 4 5 6 7
['maBHOM oduce

3. PacueTr a00HEHTCKOr0 MyJIbTUMETUIHOTO TPpaduka

Llenpro aHHOTO pazierna SBISETCS pacy€T JIEMEHTOB MATPHUIl TATOTCHHM
JUUISl TOTOKOB JIAaHHBIX U PEYM B KOPIOPAIMK U COCTABJICHUE CyMMapHON MaTPHIIbI
MTOTOKOB.

3.1. PacyeTr mOTOKOB JaHHBIX MexAy opucamm u cerbio Internet

[Torok maHHBIX B HampaBieHUH ¢uman = [J1aBHBIN opuC onpenens-
€TCsl KaKk CyMMa MOTOKOB OT Kaxkaou [I9BM (ux uucio paBHO Npc) K cepBepaM (UxX
YHUCIIO PaBHO Ns), T.€.

D
qu—nz =Npc -Ns -3y

3mech SP pry - MOTOK MaHHBIX OT Kaxaoro ¢ummana Kk 1. oducy. B ocHoB-
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HOM 3TO 3aMpocChl Ha Moy4eHne nHpOpMaIuu OT THPOPMAITMOHHBIX CEPBEPOB.
[ToTok naHHBIX B HampaBicHUU Guiman = Internet cocrapmuser:

D —
3mech SPy. —MOTOK MaHHBIX OT Kaxaoro Guinana B ceth Internet. Tak kak

1o ycioBuio 3aaanus yucio [I9BM B kaxaom oduce (B TOM YUCIIE U B TJITABHOM)
OJIMHAKOBO M PaBHO Npc U OJIMHAKOBHI MHTEHCHUBHOCTH MOTOKOB OT KaXKIOU

I15BM (by), To motok SPry.; = SPy..
OOpaTHbIE TOTOKH ONPENEISIOTCS KaK:

SPra-p = NpcNs*az u SPiy = Nec+b2

3/1eCh B CHITY TE€X K€ PUYNH

SPira=SPrg .

PesynbpTaThl pacueToB aOOHEHTCKOTO TpaduKa TaHHBIX CBOJSATCS B Ta0. 4.

Tabnuua 4. Tpaduk nanaex Mexy oducamu u cetbio Internet.

Ortmpas. \ [Tomyy. I'n. opuc | Gunman 1 | Gunman 2 | Gunuan 3 | Internet
['naBHBIA oduc — SProp SPro-g SProp SProi
®unnan 1 SPy-r - 0 0 SPy-1
dunman 2 SPyra 0 — 0 SP-i
dumman 3 SPyra 0 0 E— SP-1
Internet SPira SPrp SPrp SPrp —

B TCIICKOMMYHUKAIUKU TAKHUC PE3YJIbTAThI IIPUHATO IMPCACTABJIATH B

BHUJIE MaTpuilsl TAroteHuii. Hapumep:

S0 SPr SPo2 SPoz  SPw
SPy  SPy; SPi,  SPyy SPyy
SP = HSDin = ||SPy% SP» SPy SPy SPy
SPxp  SPa SP: SPa3 SPy
SPyw  SPy SP;, SPys SPy

CootBercTtBue unaekcoB: 0 — I'maBublii oduc, 1,2 u 3 — dunuanel, 4 — Internet.

D
Hanpumep, TOTOK S-20 B IPeAbIAYIIMX 0003HAYEHHSIX COOTBETCTBYET I0-
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D
TOKY O ¢-In , HO Tenepb HoMep (uiIMana KOHKPETH3HpOBaH. B naHHOM ciydae
ATO MOTOK U3 (prnana 2 B ['11. oduc.

3.2. Pacuér Tesieponnoro rpadpuka
B ocHOBHOM 3TOT pacy€T aHajoruueH pacu€ty Tpaduka JaHHbIX. PeueBoit
MOTOK MEXTy o(pricaMu KOpIIOpaIiuy OnpeAesieTCs Kak:
T T
b-T1 — Snz—qb =2n;,d,

KoaddumuenT 2 yuynThiBaeT NPUHATYIO B 3aIaHUM CUMMETPUYHOCTD TeJlie-
dbonHoro Tpaduka u ToT haxt, yto yuciao TA B dunuanax u ['maBHOM oduce oau-
HAKOBO U PABHO Nra.

Mexny kaxaem odricom u aboreHTamu Internet motoku paBHEI:

ST4-1 = ST = STruat = STiru = 2nrad2

AHanoruyHo myHKTy 3.3. cocTaBisitorcs Tabi. 5 juist Tene@oHHOro Tpaduka
U MaTpHIla TITOTECHUM.

Tabnuua 5. PedeBoii Tpaduk mexy odpucamu u cetbio Internet.

Ortmpas. \ [Tomyy. I'n. opuc | Gunman 1 | Gunman 2 | Gunuan 3 | Internet
[ naBHEI oduc — ST ST ST ST
®unuan 1 ST I - 0 0 STg-1
dunuan 2 STpra 0 — 0 STy
Ounman 3 STg-ra 0 0 — | STy
Internet SH ST SHT ST —

CtpykTypa U HHACKCAIM MaTPHUIIbI ST Takue xe Kak u Yy MaTPUIIbI SP.

s"=[s7]

Hanpumep, notox: Si, =2n,, -d,.

3.3. Pacuer cyMMapHOro MyJIbTUMEeIUITHOTO TPapuka

MatemaTnueckoe OXHAaHue CyMMapHOTro Tpaduka onpenesiercss Kak cyM-
Ma MaT€MaTUYECKHUX OKUJIaHUU TPaUKOB JAHHBIX U PEUH:

S=S”+87 :HSZ.].:S;) +S;H

CrnokeHre MaTpHI] MPOU3BOJUTCS OOBIYHBIM 00pa3oM (CIOXKEHUE O/I-
HOMMEHHBIX JIEMEHTOB MATPHIT).
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4. Bb10op KoH(pUTrypauuy BTOPUYHOU CETH

B TeneKOMMYHHMKAIlMOHHBIX CETSIX LENecoo0pasHO KOHQUIYypaluio
KaHaJOB BTOPUYHOM CETH NPHUBOJUTH B COOTBETCTBHUE C HaNpaBICHUSIMH UH(Op-
MAIMOHHBIX TOTOKOB. 7l MaHHOW KOPIOpPAaTUBHOM CETH Takas KOH(UTyparus

MIPEICTABIISICTCS 3BE3/I01 C IIEHTPOM B T1aBHOM ouce (Puc.2).

| 1-#t dhmnman

| 2-it hunman

3-it humman .
I'maBHBIN

Puc 2. Cxema coenMHEHN BTOPUYHOM CETH.
TpeGoBanust O HAJEKHOCTA MOTYT BHECTH KOPPEKTHUBBI B 3Ty MPO-
CTYIO KOHQUTypaluIo myTeM A00aBIeHHs aJIbTEPHATUBHBIX CBsI3€i, OJIHAKO B JlaH-
HOM paboTe OyJeM CuuTaTh, YTO B KOPIIOPATUBHOM CETH TPeOOBAHMS IO HA/ICKHO-

CTH HE CIIUIITKOM JKE€CTKHE U JOIyCcKaeTcs KoH(Urypaius 3se3a.

5. Onpenesienne KOHGUrypauun NePBUYHON CETH
boraTas kopnopaius MOXET MO3BOJUTh ce0e MPOBeAeHHE COOCTBEH-
HBIX JIMHUH CBSI3U MEXAY CBOMMH O(hucaMu, HO JIydIlle BOCIIONB30BaThCs apeHA0M

BBIACJICHHBIX KaHAJIOB.

Tunuynasg cutyauus, KOraa B TOPOJ€ CYLIECTBYET KOJIBLIO OIIOPHOU
ONTOBOJIOKOHHOM CETH U ONEPATOP ATOM CETH MPENOCTABIIET MPOBAKIEPaM BTO-
PUYHOM CETH WM aIMUHUCTPATOPAM KOPIOPATUBHBIX CETEH BBIACICHHbBIC KaHAJIbI
TpeOyeMo# MOJOChl MponycKaHus (75 HU(PPOBBIX KaHAJIOB 3TO O3HAYaeT Tpeodye-
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MYI0 KaHAJIBHYIO CKOPOCTB).
s cxembl Puc.2, yauTeiBasi [ByHANpPaBICHHOCTh 4-X €€ BETBEH, MO-
TpedyeTcs 8 BrIAeIeHHBIX KaHAIOB: Vo1, V1o, Vo2, V20, Vos, V30, Voa 1 V.
Wuaexcamust COOTBETCTBYET HyMepaIlii CTPOK M CTOJIOIIOB B MaTpHIlaxX IO-
TokoB S. Hanpumep, BeTBb V3 - 03HauaeT kaHait Mexay puauanom 3 u ['n. odu-
coMm, a BeTBb Vo4 — Mexay ['71. opucom u cetrio Internet.

6. Onpeaenenne moJsiocobl nponyckanus (III) BeigeseHHbIX
KaHAJIOB

[T ompenensercs M0 MHTEHCUBHOCTH WH(OPMAIIMOHHBIX MOTOKOB, MPE/I-
CTaBJICHHBIX B MaTpUIle S B MMyHKTE 3.3. CJICAYIOIIMM 00pa3oMm:

Co =8(Sy +S5,) - TaK I BETBU Vo1 YYMTBHIBAETCS, YTO B COOTBET-

CTBUU C KOH(pUTYypalueld BTOPUYHOU ceTu (puc. 2), uepe3 3Ty BETBb MPOMAYT /1Ba
notoka: oT 1. opuca k pumany 1 u u3 Internet k punuany 1. AHaIOTUYHO BBI-
YUCIIAIOTCA OCTaJIbHBIC 5 KaHaJbHBIX ckopocreii: Cyy = 8(S;, +S4),
Cop, =8(Sp; +84), Cyp =8(8, +5,4),

Cos =8(Sp3 +543) m G35 =8(S55 +534) .

Omnpenenenre KaHaIbHBIX CKOpocTel miist BeTBed Vos U V4o JTOIDKHO y4H-
TBIBaTh TOT (PAKT, UTO YEPE3 3TH BETBH MPOXOJUT COBOKYMHBIA TpaQUK BCEU KOP-
nopauuu (cM. puc. 2). Torna:

Coa =8(Spy + 81, + 82 +83) m Cu =8(Sy + 5, +5, +S54)

CripaBeITMBOCTh 3TUX BBIPAKEHUH JIETKO MPOCIEAUTH COMOCTABIISISI MaTpU-
Iy TOTOKOB S ¢ COOTBETCTBYIOIICH TPACCHPOBKOM 3THUX MOTOKOB IO BETBAM CXEMBI
Puc.2. Kosdduurent 8 BBeaeH B CBA3M C TE€M, YTO MH(OPMALMOHHBIE MOTOKHU
(Matpuua S) yka3piBaroTcs B 6aiitax, a kaHajabHble ckopocTH (Cij) B OuTax.

Henocpencteenno ucnonb3oBath 3HaueHus Cij ans apenas! [T B nmepsuu-
HOM CETH HE BCETJa BO3MOXKHO IO cieayrouier npuunne. llepBuunas cets, npen-
CTaBjsieMas ONTOBOJIOKOHHBIM KOJIBIIOM, CBsi3biBaeTca ¢ BHemHUMH TK-
CUCTEMaMHU, KOTOpbIE OHa OOCIYXHBAeT, C MOMOILbBIO MYJIBTUILUIEKCOPOB BBO-
na/seiBoga (MBB - ADM — Add/Drop Multiplexer). Cxema MBB (puc. 3) umeet

KaHaJIbl 10CTyMa (TpUObI) ¥ KaHAJIBI ONTHYECKOTO KOJIbIIa (arperaTHhIe KaHabI).

Tpubsr PDH 3anan
4_," <
MBB
Tpubsr SDH < > Bocrok
— <l

Puc 3. Cxema nopToB ONTOBOJIOKOHHOT'O MYJIbTHUILIEKCOPA.
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CymectByronie MBB peanusytorcst ¢ TpuOHBIME BXOJaMU, PaCCUUTAHHBI-
MU OOBIYHO HAa CTAHJIAPTU30BAHHYIO CETKY KaHAJIbHBIX CKOPOCTEH B UEpapXusixX
PDH u SDH. D10 cneayroniyue HOMUHAIBL:

- mua PDH: E1=2048 Kowut/c; E2=8448 Kowut/c; E3=34368 KoOurt/c;
E4=139264 Ko6ut/c

- qna SDH: STM1=155,52 Mo6urt/c; STM4=622,08 M6ut/c 1 T.1. B CTpO-
T'OM YYETBEPEHHH CKOPOCTEH.

[ToaTomMy, ecnu, Hampumep, s BeTBH Vo1 TpeOyeTCs BBIJACIHUTH IOJIOCY
C01=20 Moburt/c, To aboHeHTa MpUAETCS MOAKIOYaTh K TpuOHOMY Bxoay E3 u
apeHI0OBATh JIsl HETO BBIICIICHHBIN KaHal B 34 Mowut/c.

B cBs3u ¢ 3TuMm Bce 3HaueHus Cij, MOdydeHHBIE BBIIIE, HEOOXOUMO yBEIH-
YUTH 70 OJIDKANUIINX CBEPXY CTaHIAPTU3UPOBAHHBIX (HOPMHUPOBAHHBIX ) 3HAUCHUH.

B pesynbraTe Takoro “okpyriieHus’’ MOJy4YdM HOBBIN psia U3 8-u uucen Qj;.

3nauenus Cj u Qjj ceectu B Tabnumy 7.

Tabnuna 7. 3HaueHus peaibHbIX 1 HOPMUPOBAHHBIX TIOTOKOB B BETBSX IIEp-
BUYHOHN CETU

i] 01 10 02 20 03 30 04 40

Cij

Qijj

7. OnpenesieHMe CyMMAapHOU 3aHUMAEeMOM 1M0JIOCHI B OT-
neJbHBIX BeTBAX SDH-koanma

[TepernymepoBaB Bce MBB B SDH-konbie (puc. 1), MbI OTyduM 5 OTpe3KOB
KoJbIaA: o4, 41, 12, I3, I'30.

CyliecTBYIOT pa3jIMuHble BapUAHTHl OPraHU3allMi IMOTOKOB MO KOJBILY:
TOJIBKO T10 YaCOBOM CTpEJKEe, TOJIBKO MPOTHUB YaCOBOM CTPENIKH, B 00€ CTOPOHBI, C
pa3TUYHBIMUA BapUaHTaMU PE3EPBUPOBAHUS U O€3 HETO.

[TpumeM a1 qaHHOM PabOTHI CaMylO MPOCTYIO CXEMY — TOJIBKO MPOTUB Ya-
COBOM CTpeNIKU 0€3 pe3epBUPOBAHHUS.

Torna, Hanmpumep, MOTOK Qg2 IPOMIET MO OTpe3KaM KOJIbIIA loa, F41 H I12.

[IpoBens aHanoruuHyro padboTy ais Bcex 8- 3HaueHuil Qjj, coctaBum Tab-
auny 8.

Tabnuna 8. ApeHayemsle 10JIOCHI IO y4aCTKaM ONTOBOJIOKOHHOTO KOJIbIIA.

Qij \ i Foa l41 I I3 30

Qoz Qo1 Qo1

Q1o Q1o Q1o Q1o

Qo2

QZO

Q03
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QSO

Q04

Q40

CymmapHas
CKOpPOCTb B
OTpE3KE KOJIb-
na

B ﬂaHHOﬁ Ta6JII/IH€, JJIA IIPUMCEpPaA, 3aII0JIHCHBI TOJIBKO IICPBBIC ABC CTPOKMH.

8. Pacyer OCHOBHBIX IAPAMETPOB CETH
8.1. UndopmanuoHHbIe MOTOKH Yepe3 OCHOBHbIE Y3JIbI CeTH

B nanHOM nmyHKTE onpenenstorcs nH(GOpMaMOHHbIE TOTOKH (B OaifT/C) ve-
pe3 KOMMYTaTOpbl 1 MapupyTu3atopsl 1. opuca u punmanos.

8.1.1. KommyTtatops! B JIBC ¢uimnasiosn (S)

B nannoit kopnopatuBHo# cetu Bce kommyTaTopsl B JIBC ¢unmanos Haxo-
JISITCSL B OJMHAKOBBIX YCIIOBUSX, TaK KaK O0OCIIY>KMBAIOT OJIHO U TO K€ KOJMYECTBO
[I19BM ¢ 0IMHAKOBBIMHU IMOTOKAMHU.

[ToTok maHHBIX Yepe3 BHEIIHUMN MOPT KOMMyTaTopa (K mMapuipytusatopy R)
CKJIA/IBIBAETCS U3 MCXOISAIIEro Tpaduka maHHbix SPy.r,+SPy u Bxoasmero — SPr,.
»+SP1.y, onpenenennsix B 1. 3.1 (cM. Tabu. 4 u matpuy Tarorenuii SP)

SProm.psen.= SPyra+ SPy+ SPraw + SPig = SP1o+ SP1a+ SPor +
SPu

KonuyecTBO BHYTPEHHUX NMOPTOB KOMMYTAaTOpa U MOTOKU YEPE3 HUX 3aBH-
cat ot cxembl JIBC. O0bryHO KOHIIEHTpaTopsl (hub,,) ycTaHaBimMBaroTCs B moapas-
NIEJICHUSIX, CBSI3aHHBIX €IMHON TeppuTopuel (KOMHAaTa WM rpymmna komHar). XKe-
JaTeNnbHO Takke, YToObl [I9BM, noakimtoyeHHble K OJJHOMY KOHLEHTpaTopy, Xa-
PaKTEPU30BAIUCh CYIIECTBEHHBIM B3aMMHBIM HH(POPMALIMOHHBIM TATOTEHUEM.
OtMetum, uto peanbHble cxembl JIBC moryr umerh ropaszmo Oosiee CIOKHbBIC
CTPYKTYPBI, 4eM H300paKEHHbIC Ha cxeMme puc. 1.

Onpenenuts OPUEHTUPOBOYHO MOTOK JAHHBIX 4Y€pe3 BHYTPEHHH MOPT
KOMMYyTaTopa (MOpPT MOJKIIOUYEHNS KOHLIEHTPATOpa) MOYKHO, Pa3[eiavuB BHEUIHUI
OTOK SPou p.swem. HA YMCIIO BHYTPEHHUX MOPTOB U YBEJIUYMB MOJTYIEHHYIO BEIIH-
YUHY, HAaIpUMeEp, B 2 pa3a (TakuM 00pa3oM MOXKHO y4eCTb MMOTOKH, 3aMbIKaIOIIHE-
Cs1 MEX1y BHYTPEHHUMH NopTaMu KoMMmyTaTopa). Toraa:

D — D
S KOM.(.BHYT. — 2S KOM.(I).BHeLu./nBHyTp. MOPTOB




13

8.1.2. KommyTrarop B JIBC riiaBaoro opuca

a) BHemHui1 BBIXO/I.

D —
KOM .Tn.BHELI — Sl + Sz
rae S; — BXOJAIINN ¥ UCXOASIINN MOTOKK NaHHBIX Mexay [I19BM rnaBuoro
oduca u Internet (cm. m. 3.1.):

_ D D _ b D
Sl - SFJZ—I + SI—FJZ o S04 + S40
S; — BXOASAIIMN M UCXOIAIIMNA MOTOKK AaHHBIX Mexay [I9BM dunmuanos u
cepBepaMu IJIaBHOIo oguca:

S2=3S10 +3 So1

KosddurmenTs! «3» B KaXKJIOM cl1araéMOM COOTBETCTBYIOT YUCIy (prna-
JIOB B KOPIIOpAIUH.

0) CepBepHbIE BBIXO/IBI.

JIJ1st KaX10r0 cepBepa BXOISAIINN U UCXOAIITUI TTOTOKH JaHHBIX OIPeIes-
IOTCS KaK:

SKOM.FJZ.CEPB. =4 Npc -4 + 4- Npc -, = 4. Npe - (al + az)

Koaddumment «4» coorBercTByeT 001eMy duciy ohUCOB KOpPIOpaliu, B
KOTOPBIX (B IaHHOM ciy4ae) onuHakoBoe uncio [I9BM B kaxaom oduce, paBHOE

Npc (cM. 1. 2.3.).

8.1.3. Mapmpyru3aTopsl B pusnanax (R)

VY MapuipyTu3aTopoB (puiinanoB 3aeHCTBOBAHbI 3 MOpPTa:
a) ot kommytaropa JIBC — nOTOK JaHHBIX 4epe3 3TOT MOPT PABEH NMOTOKY
4yepes3 BBIXOJAHOM MopT KommyTtaropa (cM. 1. 8.1.1.), T.e.

SD mapi.d Bc — SKOM.(b.BHCIH.

0) or YATC — cymmapuslii 00beM Tpadguka VOIP ot coTpyaHuKOB punnana
1 x I'n. opucy u Internet nopcunteiBaercs no marpune ST (cm. m. 3.2):

T _ T T
S’ vapmp.varc =S'10+S'1s

B) BHENIHMI — K MynbTUILIEKCOpY SDH-komnbia. Tlotok uepes sToT moprt pa-
BEH CyMME IMOTOKOB 4epe3 JBa NPeAbIAyIINX NopTa. Takoe ynpoueHue npeanoia-
raeT orcyrcTBue moTokoB VOIP BHYTpH odwuca, To ecth Mexay TA, moakiItoueH-
HeIX K YATC, n TA, nonkmrouensuniX K JIBC. T.e.:
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SMapm.q).BHem. - SMapm.q)..HBC + SMapm. b YATC
8.1.4. Mapmipyru3aropsl B I'/1aBHoM oduce

3aneiicTBOBaHbI 6 MOPTOB (CM. puc.4):

K Internet Kk .1

100

MapmpyTtusatop (Router)

K KOMMYTaTopy kK YATC
JIBC

Puc 4. Pacnipenenenrie nopToB MaplipyTU3aTopa B ri1aBHOM oduce.

a) IloTtox nmaHHbIX yepe3 BHyTpeHHHI nopt k JIBC paBeH mOTOKy uepe3
BHEILIHUI NOPT KOMMyTaTopa (cM. 1. 8.1.2a):

S =SP
Mapur.I'n.JIBC koM.['1.BHewI.

0) Ilorok IP-makeroB yepe3 BHyTpeHHU# mopT Kk YATC paccuutbiBaercs
TaKxke, Kak u 1ist puauainoB (cM. 1. 8.1.30.). T.e.:

— T T
SMapm.FJI.YATC =3S o1t S 04

3nauenus STo; + STos B3aTH M3 MaTpuupl TArotenuii ST (1. 3.2). Kosddu-
IIUEHT 3 COOTBETCTBYET 3-M (punnaam.

B) [loTOK maHHBIX Yepe3 BHEIIHUI MOPT ¢ JOOBIM U3 (DUINATIOB paBeH IMO-
TOKY BHEITHETO MopTa MapuipyTtu3aropa ¢uimana (cm. 8.1.38), T.¢.

SMapm.Fn-q) - SMapHI.q)..BHeHI

r) [ToTok naHHBIX Yyepe3 BHeHUM NopT ¢ Internet onpexaensercst mo Marpu-
1€ CYMMapHBIX MOTOKOB S (11.3.3 MaTpula TArOTEHUM S), Kak CyMMa BXOJISLIETO U
UCXOJISIIETO TpadUKOB:

Sviapirra =4 (Sos +S40)
Bce pesynbratel pacuéToB B 1. 8.1 3aHOocaTcs B Tabu. 9. [lpu sToM 3HaUEeHUS
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UH(POPMAIIMOHHBIX TOTOKOB, MOJy4yeHHBIE B 0aiiT/c, HEOOXOIUMO TEPEBECTH B
3HAYEHHUsl KaHAJBHBIX CKOPOCTEH, u3Mmepsiemble B Out/c. T. €. I BceX JaHHBIX
HeoOxoaumo npoussectu nepecuer Cij =8S;; .

8.2. Onpenesienne TpeOOBAHMH K NMPONYCKHBIM CIHOCOOHOCTAM OCHOB-
HBIX Y3JI0B C€TH M BbIOOP KaHAJIbHBIX TEXHOJIOTHii

B xauecTBe nmpuMepa npoWUTFOCTPUPOBAHO 3aMOTHEHUE TabI. 9 1Id KoMMY-
TaTopa riaaBHOTo oduca.
a) Iycts B m. 8.1.2a onpeneneno  SPoyripmenm. = 2 Mbaiit/c. CKOpPOCTS
BHEITHETO BBIXOIa MOJTYIHM PaBHOM
CKOM.FH.BHem = 8 SDKOM.FH.BHeLH = 8*2 = 16 M6HT/C

Torna BeIOpaHHas TEXHOJOTHS B 1aHHOW BeTBU Oyaer Fast Ethernet co cko-
poctero 100 MowuT/C.

0) BeibupaeM npou3BOJIbHO KOJWYECTBO BHYTPEHHUX MOPTOB paBHoOE 5. To-
r1a DOTOK JAHHBIX B KaXI0M n3 Hux coctaButr 0.8 MoOarita/c win 6.4 Mout/c
(em. m. 8.1.1). Torma moxHO BbIOpaTh TexHosoruto Ethernet co ckopocteio 10
Mowur/c.

B) [Tycth B 11. 8.1.2 6 onpeneneno SPyoyrnceps = 2 MbaiiT/c. CKOPOCTH BHYT-
PEHHETO CEPBEPHOTO MOPTA MOIXYIUM PAHON Cromnceps = 8*¥2 = 16 MOut/c. Torna
JUIL CBSI3M KOMMYTaTopa ¢ cepBepoM BbiOupaercs: TexHonorus Fast Ethernet co
ckopocThto 100 Mowut/C.

Ta6nuna 9. IIponyckHbie CIOCOOHOCTH MOPTOB B OCHOBHBIX y3JIaX KOpIopa-
TUBHOU CETH.

Y cTpoicTBO ITopt Paccuuranneie | Texnonorus CyMMapHsbIii
TIOTOKH, (Mb6wurt/c) notok, Mowut/c
Mowr/C
KommyTtaTop Bremnui
dunmnana BHYTPEHHHE
(3 moptoB)
KommyTratop Buenuauii 16 Fast Ethernet
TJIABHOTO (100) 16 +5*6.4 +
oduca BHYTpPEHHUE K 6.4 Ethernet (10) +3*16 = 96
PC (5 noptoB)
BHYTPECHHUE K 16 Fast Ethernet
cepBepaM (100)
(ns cepBepoB)
Mapuipyrusa- BHEITHUN
TOp QpuiIMana | BHyTPEHHHUH K
KOMMYTaTopy
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BHYTPEHHUM K
YATC

Mapumpyrusa-
TOP TJIABHOTO
oduca

BHENIHUHN K
Internet

BHCITHHUC K

bunnanam
BHYTPEHHUU K
KOMMYTaTOpy
BHYTPECHHUM K
YATC

r) CyMMapHBIi TOTOK 4yepe3 KOMMYTarop (IMOTOK MO BHYTPEHHEW IIMHE)
OIIpENENAETCs KaK CyMMa MOTOKOB 110 IL.II. ), 0), B) C y4ETOM KOJIMYECTBA IOPTOB,
T.€. 5 OPTOB K KOHIICHTPATOpaM U Ns = 3 IOpTa K CEpPBEPAM.

Takum oOpazoM, aii KOMMyTaTopa riaaBHOTO oduca (B JaHHOM IpPHUMEPE)
JIOJDKEH BBIOMpPAThCS KOMMYTATOp, UMEIONINI He MeHee 4-X mopToB Fast Ethernet
u 5 noptoB Ethernet. CymmapHas npomyckHasi ClTOCOOHOCTh KOMMYTAaTOpa JI0JKHA
OBbITh (C yueToMm pa3BuTusi) He MmeHee 200 Mowut/C.

8.3. Pacuer BpeMeHHBIX 3ajepakeK neperayu uHGoOpMauuu B KOpPHopa-
TUBHOM CETH.

8.3.1. B 1aHHOM KOHTPOJILHOM 32JaHUM HEeO0XOJAMMO PACCUMTATH JIBe
XapaAKTEPUCTUKH:

- BpPEMsl PEAKLUU PaCIpPEIEIEHHON CUCTEMBI KIIMEHT-CEPBEP, MO KOTOPBIM
MOHMUMAETCS BpeMsl OT MOMEHTa Bbliauu 3anpoca u3 [I19BM ¢unmana (knveHT) no
MOJIyYEHHS] UM OTBETA OT CEpBEPA IIABHOrO o(uca;

- Bpems nepenaun peuesoro nakera (VOIP) or YATC ¢unuana go y3na go-
ctyna B Internet.

O0e xapakTEepUCTHKU ONPEACINISAIOTCS C YUYE€TOM CIEAYIOMIMX 3aJEP:KEeK HH-
(OpMaIMOHHBIX MAKETOB B JAHHOW KOPIOPATUBHOU CETH:

a) BpeMs 00paOoOTKM MakeToB B y3Jax CETH (KOHIEHTPATOp, KOMMYTATOp,
MapIIpyTU3aTOp, MyJIbTUILIEKCOp). JlJs yrpolieHus: pacuera NpuUHSTh, YTO B KaXK-
JIOM W3 NEPEUYUCIICHHBIX Y3JIOB MakKeT 3ajep:kuBaeTcs Ha BpeMmsa ty=25 mxc. Ilpn
Oosee AeTaIbHOM aHANU3€ JOJDKHBI YYUTHIBATHCS CKOPOCTH BBOJAA Kajpa B y3el
(HampuMep, B KOMMYTATOp) U MPUHLKI MPOABUKEHHS Kajpa B KOMMyTaTope (Ba-
pPHAHTBL: MOCJE NMpUEMa aapeca MoaydyaTelis, Mocie MpuéMa 3aroJioBKa Kajapa Wi
nocJie mpuéma Kaapa 1enukom). Hampumep, kaap mmmHOM B 64 Gaiita B kaHane 10
Base T (10 Mowurt/c) Oyaet BBoguThcsi B KomMyTaTop 51.2 MKc, a ToT ke kaap 100
Base T (100 Mo6wut/c) — Tonbko 5.12 MKc.

0) Bpems BBojia makeTa B KaHaJl Mepeladyd. ITO BpeMs 3aBUCUT OT JIJTUHBI
MaKeTa U KaHAJIbHOW CKOPOCTH U OMPENIETSETCS KaK
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{ 8L

66 ,

rae L — niunHa nakera B OauTax;
C — kaHaJbHasE CKOPOCTH (OUT/C);
ko3 unmeHT 8 — yucio Out B Oaiite.
Hanpuwmep, BBo B kaHan Fast Ethernet makera gmunoi B 100 6aiiT 3aiimer

t, = 8100 =8-10"°c = 8mxc
100-1065u79/ -
C

B) Bpemsi pacnipocTpanenus curHana no gusnyeckoi cpene. ITo BpeMs 3a-
BUCUT OT CBOWMCTB Cpeibl U JJIMHBI Kabens. [ns ympolleHus nmpuMeM, 4To CKO-
pocTb pactpoctpanenus pasHa V= 200000 kM/C (cpaBHUTE CO CKOPOCTBIO CBETA
B Bakyyme, paBHoil 300000 km/C). Torga BpeMst pacpOoCTpaHEHHs CUTHAIA 0 Ka-

2KM 5
Hainy juuHOU B D=2 kM Oyner paBHO tP B ZOOOOOKM/ =107 ¢ =10axc .
C

s pacuéra 3TOro BpEMEHH CTYIEHTBI JOJKHBI CAMOCTOSTEIIbHO U HE3aBUCHUMO
JIPYT OT JApyra BbIOpaTh MJUHBI A1 BCEX 5-M y4aCTKOB FOPOJICKOTO OMTOBOJIOKOH-
HOTO KoJiblia (puc. 1), opueHTHpYsich Ha OOIIYIO JUIMHY KOJIblIa B mpejenax ot 20-
u 10 40 KM.

r) Bpems oxupaHus makeToB B ouepenu. B naHHON KOPHIOPAaTHUBHOM CETH
[IPUMEM, YTO OYEPEIU IMAKETOB MOTYT BO3HHUKHYTH TOJIBKO B MapLIpyTH3aTOpax,
Mepel UX BbIIAYEH B IMHUIO CBA3U K MYJIbTHUILIIEKCOPY.

8.3.2. [Ipumep pacyera BpeMeHH A0BeeHHS MaKeTa-3anpoca (1JiuHa
100 6aiit) or IT9BM ¢puiunana go cepsepa I'x1. oduca.

C yuéroMm npuBeAEHHBIX B 1. 8.3.1 ycioBui, o011ee BpeMst TOBEACHUS MMaKe-
Ta- 3aMpoca MOXKHO OMPEACIIUTh KaKk CyMMY BPEMEH OTIEIbHBIX COCTABIISIONIUX:

m
T00880.3anpoca = Ztl ’
i=1

311eCh:
t1 — BpeMsa popmupoBanus 3amnpoca B [IDBM ¢punuana. [Tpumem t, ~ 0,1uc .
t, — Bpems BBoAa nakera (L=100 6aiiT) B kaHan Kk KoHLEHTpaTopy. CKOPOCTH
B KaHaisie npuMmeM paBHoil 10 Mowut/c. Toraa:
8-100

88: . 66
10-10 W%

t3— Bpemsi 3aiepKKU ITakeTa B KOHIIEHTpaTope. t3= 25 Mkc.

t4 — BpeMs BBOJA MakeTa B KaHall K KOMMyTaTtopy. Eciii cKkOpoCTh B KaHase
npuHATH paBHOU 10 MOut/C, To 14 = t; = 80 MKcC.

ts — Bpemsi 3a7iepKKU NakeTa B KommyTaTope. ts=25 MKc.

ts — BpeMs BBOJA MakeTa B KaHa K Mapuipyrtuszaropy. [Ipumem ckopocts B
sToM KaHayie paBHou 100 Mowut/c. Torma t=8 MKc.

= 80mkc

t, =t
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t7 — Bpems 3aep KK IakeTa B MapuipyTtuzaTope (0e3 oxxuganus). t7=25 Mkc.
ts — BpeMs oxxugaHus (BMeECTe ¢ mepefaydeil), MO)KHO pacCUMTaTh 1O CIedy-
IOIIEH YIIPOIIEHHOM hopmyIie

t,=t  =qa-t

0o#C+66 H -
31ech:
t, — BpeMs mepenayu 1o He3arpyKeHHOM ceTh. B Hamem cityyae 310 Bpems

BBO/Ia B KAHAJI K MYJIbTUIUIEKCOPY, T.€. ty = tas ;
1
1-r
HAJIBHON KaHalbHOUW ckopocTH. Hampumep, eciu motok 135 M6ut/C mepemaercs
no kanainy STM-1 (155 M6ut/c), o r=135/155=0,87,a o=7,75.

o = , TJI€ I' — OTHOILLICHUEC cpez[Heﬁ CKOPOCTH IIOTOKAa B KaHaJIC K HOMH-

8-100
T t, =t, =————=516uxc,
MR T T e T 186108
atg=t .. =7,75-516muxc = 40mkc.

ty — Bpemsi pacrpocTpaHeHHUs CUTHAJIa Mo Topojickoil cetu. Hampumep, Ha
paccrosiuue D=5 kM oT mapmpyTtuzaTopa puiuana mo ONTOBOJIOKOHHOMY KOJIBILY
1o Mapuipytusaropa ['1. oduca 310 Bpems cocTaBisier:

t,=t, :L orcw = 25mKc

V,  200000%%/

t10 — Bpemsi 3aJiep kKU TakeTa B Mapuipytusarope ['n. oduca. tio =25 mkec.

t11 — BpeMs BBOJla makeTa B KaHal K KOMMyTatopy. CKOpoCTh B KaHaje Mpu-
meM paBHoit 100 Mo6uTt/c. Torma ti; = 8 MKc.

t12 — Bpems 3a/iepKKH nakera B KoMMmyTtarope. tio =25 MKc.

t13 — BpemMs BBOJA MakeTa B KaHall K cepBepy. CKOpOCTh B KaHaJe MPUMEM
paBHoii 100 Mourt/c. Torna ti3 =8 MKc.

t14 — BpeMs mpuema nakera cepBepom. tis =25 MKC.

B npoBenieHHBIX pacueTax BPEMEHEM paclpOCTPaHEHUs] CUTHAJIOB TI0 JIMHU-

sM BHYTpU O(HCOB MpeHeOperaeM M3-3a ero He3HauyuTenbHOCTH. Hampumep, npu
D=50 m

t = D __ 0050 :0,25MKC_

"V, 20000094/

Htoro, oOmiee BpeMst JOBEICHHUS 3aIpoca:

14
:Zti =100+80+25+80+25+8+25+40+25+25+8+25+8+ 25 =499mxc ~ 0,5

i=1

T

006€0.3anpoca

8.3.3. Pacuer BpeMeHH peakuuu cucTeMbl KiIueHT-cepep or [I9BM
¢puimnana 2 no cepsepa I'a. opuca (3anpoc 120 0aiiT) ¥ nmorydyeHue 0TBeTA.

JlnmuHy OTBETHOTO COOOIEHUs B3ATh W3 Ta0d.l 1 cBOEro BapHaHTAa.
Tpacca B3auMo1eHCTBUSL:
PCz—hg—Sz —Rz—ADMz—ADMo—Ro—So—SerV—So—Ro—ADMo—
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ADM; -R, - S, —h, — PC..

Pacuér BpeMenu nepeauu B 00€ CTOPOHBI MPOBOIUTCS MO aHAJIOTUM C MPH-
MepoM pacyéra mo 1. 8.3.2, HO ¢ YYETOM APYrUX JUJIMH 3alPOCHOTO U OTBETHOTO
cooOmenuit. [Ipu onpeneneHun JIMHBI y4acTKa ONMTOBOJOKOHHOTO KOJblla Doy,
Mexay hummranoM 2 u 1. opucom ydecTs, 4TO B JaHHOU paboTe KaJphl MO KOJIb-
1y TIepEIat0TCs TOJBKO IO YaCOBOM CTPEJIKE.

[Ipennosioxuth, 4TO 1JIsI MOATOTOBKM OTBeTa Ha 3ampoc [I9BM cep-
BEp 3aTpayuBacT (C y4ETOM BO3MOXKHOTO OKuAaHusl) tsen=0,3 C.

8.3.4. Pacuer Bpemenn nepenaun nakera VolP or YATC ¢puamana 3 1o
y3Ja gocryna B UHTepHer.

Pacyer mpoBecTu At OOIICTIPUHATOrO BapHaHTa, KOTJa onudpoBKa
peun Mpou3BOAMTCA udepe3 Kaxable 125 Mkc (wactota auckperuzauuu 8 kl').
[Ipumem ycioBHBIN dopmaT makera JIMHONW 76 OalT, U3 KOTOpHIX 52 Oaiita co-
nepaT oundpoBaHHyIO peub. Ha camom aene Gopmarel 3HAUUTENBHO CIOXKHEE U,
Hanpumep, B kananax Ethernet u SDH cyriiecTBeHHO pa3IndHBI.

®opmupoBanue nakera npousBogurcsi B YATC u 31ech BO3HHUKAET
cneuu@uyuHas 1Js MaKeTHOM Meperayu peuu 3aaepikka. JTo, TaKk Ha3blBaeMasl, 3a-
JepKKa naketupoBanus. /leno B Tom, yto 1-i OalT ouudpoBaHHON peun JOHKEH
OKUJaTh TIOKa CPOpMHUPYIOTCS ocTalibHble (N-1) Oaiit. B Hamewm ciydae 3To euie
51 omudposka ¢ unreppanom B 125 Mkc. Takum 00pa3oMm, BO3HUKAET 3a7epKKa
nakerusauuu B YATC, paBuas t, = 52 -125 uxc = 6,5muc.

OcranbHbBIC COCTABIISIONINE ONMPEICTUTh TaK)Ke KaK B PACCMOTPECHHOM

BbIIIe TpumMepe (1. 8.3.2), HO ¢ y4eToM TOro, 4To B Mapuipytuszatope ['11. oduca
MPOUCXOJIUT TIepeaapecalus makera. Tpacca peueBOro nmakera mponaeT 1Mo Ciemy-
IOIIKM y371aM (cM. puc. 1):

PBX3— Rg— ADM3 — ADMO — Ro — ADMO — ADM4 — V3en AOCTYIIA.

O6paTuTe BHUMaHHE Ha TO, YTO KaJPhI IO KOJBILy OYIyT BHauaje repesa-
BaThCs MO BEeTBIM V32 — Vo1 — Vs — Vo 110 I'n.oduca, a 3atem no BeTBIM Vo3 —
V32 — Vo1 — Vs 10 y35a noctyna k Internet.
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9.11opsinok opopmiieHHsI KOHTPOJIbHOU PadOThI

Pabota gomkHa OBITH BBIMOJHEHA B TOM IMOPSAKE, B KAKOM OHA OIHU-

caHa B HACTOSIIIEM ITIOCOOUH U COAEPKATh CIEAYIOIIUE PA3IEIbl.

Paznen 1. Onucanune npoekTupyemoi KopropaTuBHOU cetu (puc.l U KOH-
KpETHbIE UCXOHbIC JaHHBIC U3 11.2)

Paznen 2. Pacuer undopmaiiioHHbIX TOTOKOB. (PaccunThiBatoTcs TaOIUIbI
4 1 5 u cocTaBisieTcs pe3yIbTUPYIOIIas MaTpUlla TATOTEHHH 110 11. 3.3).

Paznen 3. Cxembl NEpBUYHON U BTOPUYHOW CETEM.

Paznen 4. OmnpeneneHne MOJOCHI TNPOMYCKAHUS BBIJICICHHBIX KaHa-
noB.(Pacuer Tabnuiipl 6).

Pasznen 5. Onpenenenne 3annMaeMoit monockl B BeTBix SDH-kanana. (Pac-
yeT TabauIsI 7).

Pa3zpnen 6. Pacuer moTOKOB 4yepe3 y3Jibl CETH U BBIOOP KaHAJIBHBIX TEXHOJIO-
ruii. (Pacuer Tabiuies 8).

Paznen 7. Pacdet BpeMeHHBIX 3a7iepKeK B ceTH. (1o 11.8.3.).

BriBoabl. (CBO/IKa OCHOBHBIX PE3YyJIbTATOB).

PexoMmenayemas qureparypa

B.I'.Onmudep, H.A. Omudep. Komnerorepusie cetu. [TpuHIUIBI, TEXHOJIO-
ruu, npotokodsl. [Turep. C-I16, 2001.



