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1 Ilens nmpoexTa.
a) O3HaKOMHUTBCSI C OCHOBHBIMH dTallaMH IMPOCKTUPOBAHUA CeTeH CBS3U.
0) M3yunTh mporecc IpoeKTUPOBAHUS CETEH CBSI3U Ha MPUMEPE IIPOSKTUPO-
BaHUs KOPHOPATUBHOW TOPOJICKOW MYJIBTUCEPBUCHOM CETH.

2 OO1ue cBeJASHHUS O MOPSAKE MPOCKTUPOBAHUS U AKCILIya-
TAllMU CETEU CBS3U

2.1 Craguu pa3pabOTKU NPOEKTOB U COCTAB KOHCTPYKTOPCKOM

JTOKYMEHTAIWH.

Crneunduka MpoeKTUPOBAHUS CETEH CBSI3M MpEAyCMaTpUBAET 2 3Tama paspa-
OOTKH: U3BICKAHUS U COOCTBEHHO pa3pabOoTKa MPOEKTA.

[{enpio U3BICKATENBCKUX PAOOT SBISIETCS COOP MCXOIHBIX TAHHBIX IS pa3pa-
OOTKH MPOEKTa U COTJIACOBAaHME OCHOBHBIX MPOEKTHBIX PELICHUI CO BCEMHU 3auH-
TE€PECOBAaHHBIMU OpraHu3anusaMu. ONpeaensoTcs NOTPEOHOCTH B CBA3HM, BO3ZMOXK-
HOCTH 00€CTIeueHUs CTPOUTEIHCTBA, TONOrpadus, Te0JIOT s, THAPOJIOTHS, TPACCHI,
IJIOIIA/IKU U .

B cootBerctBumn ¢ 'OCT 2.103-68 ycTaHOBIIEHBI CIEAYIOIIHME CTAUU pa3pa-
O0TKH KOHCTPYKTOPCKOM nokymenTtanuu (KJI).

a) TEXHUYECKOE IIPEJJIOXEHUE - coBokynHocts KJI, koTOpbie
JOJDKHBI COIEPKATh TEXHUUYECKHE U TEXHO-DPKOHOMHUYECKHE 0OOCHOBAHMSI LIETIECO-
00pa3HOCTH pa3pabOTKU JOKYMEHTALIMK U3/ENHs HA OCHOBAHUM aHAJIM3a TEXHUYE-
CKOT'O 3aJlaHus 3aKa3yuKa M Pa3IMUYHbIX BAPUAHTOB BO3MOXKHBIX PEIICHUN HU3JIE-
JIUM, CPAaBHUTEIIBHOM OIEHKHU PEIICHUHN C Y4ETOM KOHCTPYKTOPCKHX M dKCIUTyaTa-
IIUOHHBIX OCOOCHHOCTEW pa3padaThIBAEMOIr0 M CYIIECTBYIOIIUX HM3JIEIUNA U Ma-
TEHTHbIE UcclieioBanus. [IpucBoenne nokymeHnTanuu aurepsl 11.

TEXHUYECKOE ITPEJJIOXEHHME nocne corinacoBaHusi U YTBEPKACHUS
spisgercst ocHoBanueMm it pazpadborkun DCKM3HOI'O ITPOEKTA wnu (o corna-
coBanmio ¢ 3akazunkoM) - TEXHUYECKOI'O ITPOEKTA.

Tpeboanus 'OCT k BemmoiaHenuro TEXHWUYECKOI'O ITPEIJIOXEHUA
MPEACTABIICHBI B PUJIOKEHUU 2.

6) DCKU3HBII ITPOEKT — coBokymHOCTh KJI, KOTOpBIC TOMKHBI COmEp-
’KaTh MPUHIUIUATBLHBIE KOHCTPYKTUBHBIE PEILICHHUS, Tatolue olliiee npeacrapiie-
HUE 00 YCTpOWCTBE M MPUHLHUIE PAOOTHI U3JEIUS, a TAKXKE AAHHBIE, ONPEIEIAI0-
[I1€ Ha3HA4Y€HHE, OCHOBHbBIE MMAapaMeTphl U radapuTHele pasMmepbl uzaenud. llpu-
CBOEHHUE JOKYMEHTALIMH JIUTEPHI .

DCKU3HBIN ITPOEKT mocie cornacoBaHUs U YTBEPHKICHHS CITYKHT OCHO-
BanueM s pazpadotku TEXHUYECKOI'O ITPOEKTA wuiu (1o corinacoBaHHIO €
3aKa34uKkoM) cpasy padoueit K/I.

8) TEXHUYECKHUIA ITPOEKT — coBokymHOcTh KJI, KOTOpBIE JOMKHBI CO-
JIep’KaTh OKOHYATEIbHbIE TEXHUUYECKUE PEILICHUS, JAIOIIME TTOJIHOE TIPEICTaBICHNUE
00 ycTpoiicTBe pa3zpabaTbiBaeMOro U3JENHsl, 1 UCXOJIHbIE JaHHBIC IJIs pa3pabOTKu
paboueit nokyMeHTanuu. [Ipu HEOOXOJUMOCTH — U3TOTOBJICHUE U UCTIBITAHUE Ma-
keToB. [IpucBoenune nokyMeHntanuu autepsl T.
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TEXHUYECKMI TTPOEKT mocie COIIaCOBaHMS M YTBEPHKICHUS CITYXKHT
OCHOBaHUeEM /s pa3paboTku padoueit K/I.

2.2 1IpuHIMIIBI TEXHUYECKOW 3KCIUTyaTalliM U MOHUTOPHUHTA CETEH

cBsA3U.a)Texuuueckass akcruryatanus (TD) - OCHOBHOW BHJ NMPOU3BOJACTBEHHOMU
JEATEeIIbHOCTH MPEANPUITUNA JICKTPOCBS3H, PEATU3yEMbIN Uepe3 CUCTEMY TEXHH-
YecKOM 3KcIuTyatauuu. TO ceTH OTAETBHOT0 OmepaTropa MpeacTaBisieT co0on co-
BOKYITHOCTh METOJIOB U aIrOpUTMOB TexHu4eckoro oociyxusanus (TO), koTopsie
o0ecreynBarOT OpPraHU3alui0 U MOJJEpKAHUE B TPeOyeMBIX Mpeesax yCTaHOB-
JICHHBIX HOPM JIF0O00TO 00BeKTa TeXHUYEeCKOH dKcITyatanuu (OTDI).

TexHuueckas HKCIITyaTalus MPOU3BOIUTCS MIPU:
- BBOJIE B 3KCIUTyaTalHUIo (ITaclopTU3anus);
- IO/IJIEP’KaHUHU B COCTOSTHUM UCIIPABHOCTHU B IIPOLIECCE IKCILTyaTaluu (Tex-
HUYECKOE 00CTYKHBAHUE);
- BOCCTAHOBJIEHUH PabOTOCTIOCOOHOCTH (PEMOHTHO-HACTPOCUHBIE U pe-
MOHTHO-BOCCTaHOBUTEIbHBIE PAOOTHI).
[Tporecc TeXHUYECKON AKCILTyaTaI[il BKIFOYAET B CeOsI:
- U3MepeHne pabounX XapaKTePUCTHK;
- o0Hapy>XeHUEe OTKA30B;
- CUTHAJIM3AHI0 00 0TKa3ax M pabovYnX XapaKTePUCTHKAX;
- pe3epBUPOBAHUE;
- BOCCTaHOBJICHHE Pab0OTOCTIOCOOHOCTH;
- MPOBEPKY (MOCIIe BOCCTAHOBJICHUS).

0) Cucrema ynpaBlieHUS CEThIO — 3TO COBOKYITHOCTh IPOTPAMMHBIX CPEICTB,
OPUEHTHUPOBAHHBIX HA YIPaBJICHUE KOMMYHHUKAIMOHHBIM OOOpPYJIOBAHHEM U KOH-
TPOJIb CETEBOTO TpadHUKa.

B nacrosmee BpeMs HauOosiee MOMYJISPHBIM MPOTOKOJIOM IS peau3aluu
ynpasienus cetvio siBisiercss SNMP ( Simple Network Management Protocol —
MPOCTOM MPOTOKOJ CETEBOTO YMPABJICHUS) — CTaHAAPTHBIM MHTEPHET-TIPOTOKOJI
o751 yrpasieHust yctpoiictBamu B [P-cetsix. SNMP npenocrasisier nanabie ajist
yOpaBJieHUsl B BUJE MEPEMEHHBIX, OMUCHIBAIOIINX KOH(PUTYPALUIO YIIPaBIIeMOM
CUCTEMBI. JTU NIEPEMEHHbBIE MOTYT OBITh 3aPOIIEHBI (2 UHOT/IA U 3aJlaHbl) YIIpaB-
JSTFOIIMMU TTPUII0KEHUSIMU.

[Tpu ucnonszoBanuu SNMP oaun unu 6oJiee aAIMUHUCTPATUBHBIX KOMITBIO-
TepOB (rae PyHKUMOHUPYIOT IPOrPaMMHBIE CPEJICTBA, HA3bIBAEMBbIE MeHeddcepa-
M) BBITIOJIHSIFOT OTCIIEKUBAHUE WU YIIPABJIEHUE TPYNIION XOCTOB UIIM YCTPOIMCTB
B KOMIIBIOTEPHOU ceTH. Ha KaX10i ynpaBisieMON CHUCTEME €CTh ITOCTOSTHHO 3aITy-
IIEHHas [IporpaMMa, Ha3blBaemasl azenm, kotopas yepe3 SNMP nepenaér undop-
MAILIUIO MeHedwicep) .

Aeenm — mporpaMMHOE 00€CIIeUCHHUE, 3aIyCKaeMOe Ha yIIPaBIIEMOM
YCTPOMCTBE (MapIIPyTHU3aTOPHI, CEPBEPHI JOCTYIIA, KOMMYTAaTOPBI, MOCTHI, KOH-
nieHTpatopsl, IP-tenedonsl, [IP-BuIcOKaMeEpPBI, KOMITBIOTEPBHI-XOCTHI, TPUHTEPHI U
T.IL.).
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3 ITocTaHoBKa 3a/1auu Ha MPOSKTHPOBAHUE KOPIOPATUBHOM
TOPOJICKOM MYJIbTUCEPBUCHOM CETU

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

B kaxxnom oduce UMeOTCS KOMITBIOTEPHI, OPTaHU30BAHHBIE B JIOKAJIBHYIO
BBIUHCIIUTENBHYIO CETh U TeNe(OHHBIE alapaThl, HOJKIIOUYEHHBIE K YUpexKIeHde-
ckoit ATC (PBX).

Kpome Toro, B ['maBHOM 0hrice pacmoyioxKeH CEpBEPHBIN yJl, COCTOSAIINN U3
rpyninbl UHPOPMAIMOHHBIX CEPBEPOB M OOCTY>KMBAIOUIMN BCE paboune CTaHIUU
(ITSBM) kopriopatuu.

CBs3p MexAy oducamu OCYIIECTBISECTCS MO BbIACIEHHBIM KaHalaMm, apeH-
JIOBaHHBIM y OTIEpaTopa TOPOJCKOI OMOpHO# onToBojokoHHOH cetn (SDH koib-
110).

Brixox B Internet gist Bcex moJib3oBateNield KOPMOpPAMKU OCYIIECTBIISIETCS
TOJIBKO U3 MapiupyTtusaropa ['maBHoro oduca. 1o Aenaerca B MHTEpecax 3allUThI
KOPIIOPATUBHON MH(POPMAIH OT 370YMBILIUIEHHUKOB U3 BHE.

KoHTposibHOE 3aaHKe NpeaycMaTpuBaeT OINpPEAEIICHUE MOJIOCHl MPOIyCKa-
HUS JUISL BCEX apEHIOBaHHBIX KAHAJIOB BTOPHUYHOM CETH M PacyET BPEMEHHBIX Xa-
PAKTEPUCTUK KOPIIOPATUBHOM CETH.

4 Wcxomuble DaHHBIE

4.1 Kaxnpiii nepconanbHbiii koMmbiotrep (PC unu [19BM) B kopriopaiuu B
MTUKOBBIC TIEPUOIBI 0OMEHUBAIOTCS C KaXKIABIM CEPBEPOM CEPBEPHOIO IyJIa, pacmo-
noxxeHHoro B ['maBHOM oduce u ¢ ceTsto Internet undopmanueit cneayronmx 00b-
€MOB:

-II3BM > cepBep:  a; = 1 Kbaiit/c;

- CepBep =2 TIDBM: a, = 10 Ko6aiit/c;

-TIDBM - Internet: b, = 0.5 Koaiit/c;

- Internet > IIDBM: b, = 8 Koaiir/c.

Tpaduk nanHbpIX MEXTY puTUaIaMu OTCYTCTBYET.

4.2 Kaxnprii tenedonnsiii anmapar (TA) B pexume |IP-tenedonun (VOIP)
SIBIISIETCS ICTOYHUKOM CHMMETPHYHOTO Tpaduka onmudpoBaHHON MaKETU3UPOBAH-
HOM peur B 00beme d; = 2 KOalit/c 11 BHYTpHKOpIIOpaTUBHOTO Tpaduka u d, = 1
Ko6aiit/c nns BHenHero Tpadguka. PeueBoii Tpaduk Mexay dbuivaiaMu OTCYTCTBY-
eT.

4.3 KomngectBo II9BM (Nyc) B KaxaoMm u3 4-x 0pHCOB OIpeAesseTcs 10
TabJ1. 1 B 3aBUCUMOCTH OT TOCJeIHEH IIUPPBI HOMEpa CTyICHYECKOTO OneTa.
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- 1I5BM,

router-mapipyTusaTop, S-switch-kommyrarop, h-hub-konmentparop,
Puc 1. CtpykTypHas cxema KOpIOpaTUBHOMN CeTH

PBX-Private Branch Exchange-yupexnenueckas ATC.

O0Oo3HayeHusd Ha cxeme ceTu: R-



Tabmuna 1. Yucno PC B oducax.

[Mocnenusst mudpa | O 1 2 3 4 5 6 7 8 9
HOMEpa

Yucao PC B oducax |30 |40 [50 |60 |70 |80 |90 |100 |110 |120

Jnmuna cepepuoro | 160 | 150 | 140 | 130 | 120 | 110 {100 |90 |80 |70
cooOmienus, Koaur

4.4 KommgectBo TA (N14) B KaKI0M U3 4-X 0(pHCOB omnpeaensercs mo Tadi.
2 B 3aBUCHMOCTH OT MpeAnocieHel udpbl HOMEpa CTYJASHYECKOTO OmieTa.

Tabnuna 2. Yucno TA B oducax.

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

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

4.5 Yucno cepsepos (Ns) B ['maBHOM orice onpenensieTcs mo Tabi. 3 B 3a-
BHUCHUMOCTH OT ITOCJICTHEH U(PBI TEKYIIETo roja.

Tabmuna 3. Uucno cepBepoB B ['maBHOM oduce.

[Tocnennsis uudpa | 0 1 2 3 4 5 6 7 8 9
TEKYIIETO ToJa

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

5 Pacuer aOOHEHTCKOTr0 MyJIbTUMEAUNHOTO Tpaduka

HCHBIO JAaHHOI'O pasacia sBJIACTCA pacqéT OJIECMCHTOB MAaTpHI] TATOTCHUM
AJIs1 IIOTOKOB JaHHBIX WU PC€YH B KOPIIOpallMyi U COCTABJICHUC CYMMapHOﬁ MaTpHuIlbl
ITIOTOKOB.

5.1 Pacuer nOoTOKOB JaHHBIX MEX1y orucaMu U ceTbio Internet

[Torok maHHBIX B HampaBiieHWW ¢wiman > [JaBHBIM opuC onpenenseTcs
KaK cyMMa TOTOKOB OT Kaxmod [IDBM (ux umcio paBHO Npc) K cepBepaM (WX
YKCIIO PaBHO Ns), T.C.

D
qu—nz =Npe - Ng -3
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D
30eck S” ¢y - MOTOK JaHHBIX OT Kakaoro ¢ununana x I'n. oducy. B ocHoB-

HOM 3TO 3aMpOChl HA NOJIy4eHHEe UHPOPMALIUUA OT HHPOPMAIIMOHHBIX CEPBEPOB.
[Torok naHHBIX B HanpaBicHuu ¢puman = Internet cocrapiser:

OJIMHAKOBO M PaBHO Npc

D
S" 41 = Npe - bl
3nech SDqH —MOTOK JTaHHBIX OT Kaxkaoro ¢unuana B ceth Internet. Tak kak
1o ycioBuio 3aaanus yucio [I9BM B kaxmom odrce (B TOM 4mciie M B TJIABHOM)

IT9BM (b,), To motox SDFH_| = SD¢_| .
OGpaTHbIE NOTOKH ONPEEISIOTCS KaK:

D _
S” i = NpexNg+ay

n

U OANMHAKOBbI HMHTCHCHBHOCTHU IIOTOKOB OT K&)I(I[Oﬁ

D _
S7 1.4 = Npcxby

D _D
31ech B CUITy TEX JK€ IPHUUH S |1y = S g,

Pe3ynbTarhl pacyeToB aOOHEHTCKOTO TpaduKa JaHHBIX CBOJATCS B Ta0. 4.

Tabnuna 4. Tpaduk gaHHbIX MEXKIY opucamu U ceThio Internet.

Otnpas. \ [Tomyy. I'n. opuc | Gumman 1 | Gunman 2 | Gunman 3 | Internet
['aBHBIN oduc R SDrﬂ_q, SDrn_q) SDrﬂ_q, SPr
dumnan 1 SD(MH R 0 0 SDq,_|
dunman 2 SD(b_rH E— 0 SDqH
dunnan 3 SD(MH 0 - SDq,_|
Internet S S® S° S® —

B TenexoMMyHHKaIUK TaKWE PE3YIbTAThl IPUHATO MPEACTABIIATH B BUJIE
MaTpulbl TAroTeHun. Hanmpumep:

S =151 =

S%w0 S u
S SPu
SP  SPx
SP3% S a
S SPa

S S u
S SPu
SPy S
SPas S
SP; S u
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CooterctBue nnaekcon: 0 — ['maBublit oduc, 1,2 u 3 — punuansl, 4 — Inter-
net.

D
HaHpI/IMCp, ITIOTOK S 20 B IpCAbIAYHIUX 0003HAYCHUAX COOTBCTCTBYCT I10-

D
TOKYy O &-T'n > HO Tenepb HOMep (uiMana KOHKPETU3UPOBaH. B anHOM ciyyae
3TO MOTOK U3 (punmana 2 B ['1. oduc.

5.2 Pacuér reneonnoro tpaduka

B ocHOBHOM 3TOT pacyér ananoruueH pacu€ty Tpaduka nanHeix. PeueBoit

IMOTOK MCKIY O(i)I/IcaMI/I KOpropanuu OIpeaciisICTCA KaK:

T T
p-Tn — Cr-¢ — 2nTAdl

KoadduuueHT 2 yuuTeiBaeT MPUHATYIO B 33JaHUM CUMMETPUYHOCTH TeJe-
¢donHoro tpaduka u ToT Qaxt, uro ynciao TA B ¢punuanax u ['maBHOM oduce onu-
HAKOBO U PABHO Na.

Mexny kaxabM orucom u aboHeHTamu Internet moToku paBHbL:

STq)-l - ST|-¢> = STFn-I = STI-Fn = 2Nn+a0;

AHaJIOTH4YHO TYHKTY 3.3. cocTaBisitorest Taba. 5 s tenedonHoro tpaduxa
Y MaTpHUIL[A TATOTEHUM.

Tabnuua 5. PeueBoii Tpaduk mexy oducamu u cetbto Internet.

Otnpas. \ [Tomyy. I'n. opuc | Gumman 1 | Gunman 2 | Gunman 3 | Internet
['maBHBIN 0duc E— STFH_(I, STrn_q) STFH_(I, S
Ouman 1 STq)_rH E— 0 0 ST(IH
dunnan 2 STq)_rH R 0 ST¢)_|
dunnan 3 STq)_rH 0 — ST(IH
Internet S'iny S S S —

CTpyKTypa U UHIEKCALIMSI MaTPULIbI S" raxue e Kak u y MaTpHUIIbl sP.

s7=|s

7|

-
Hanpumep, moTok: o9 = 21, - d,.

5.3 Pacuetr cymmapHOro MyJIbTUMEIUHHOTO Tpaduka

MareMatuyeckoe OKuJaHue CyMMapHOro Tpaduka OnpeaenseTcs Kak CyM-
Ma MaTeMaTUYECKUX 0KHUJIaHUH Tpa(UKOB JaHHBIX U PEUU:
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5=SD+5T=H5,.,=5,;?+5;\

CrnoxxeHre MaTpHIl TPOU3BOIUTCS OOBIYHBIM 00pa30M (CIIOKEHHE OJIHO-
UMEHHBIX 3JICMECHTOB MATpHII).

6. BeiOOp KOH(pUTYpalluu BTOPUYHOM CETH

B TenekoMMyHHKAIIMOHHBIX CETAX LeNeco00pa3HO KOHPUTYpaLMIO KaHAJIOB
BTOPUYHOMN CETU NPUBOJUTH B COOTBETCTBUE C HANPABICHUSAMHU MH(POPMAIIMOHHBIX
NOTOKOB. J[J151 JaHHOI KOPIIOPAaTUBHOM ceTH Takas KOH(UTYpaIls NpeACcTaBIAeTCs
3BE3/101 C IIEHTPOM B Ti1aBHOM oduce (Puc.2).

1-i1 bunnan

| 2-1 bvmman

| 3-i1 bvman

I'maBHBIH
oduc

Puc 2. Cxema coequHeHU BTOPUYHOM CETH.

TpeGoBaHusI IO HAJEKHOCTU MOTYT BHECTH KOPPEKTHUBBI B 3TY MPOCTYIO
KoH(Urypanuio myremM A00aBleHUs albTEPHATUBHBIX CBS3€M, OJHAKO B JIAHHOMN
pabote OyaeM CUHMTaTh, YTO B KOPIIOPATHUBHOM CETH TPeOOBaHUS MO HAJIEKHOCTH
HE CJIMIIIKOM >KECTKHE U JOMyCKaeTcsl KOH(UTrypaius 3Be3/1a.

/. Onpenenenne KOHPUTypalru NEPBUYHON CETH

borartas kopnopaius MOXET IMO3BOJUTh ce0e MpOBEACHHE COOCTBEHHBIX
JMHUM CBSI3M MEXKIY CBOMMHU O(pUCaMH, HO JIyYIlle BOCIIOJIb30BAThCS apeHI0N BbI-
JIEJIEHHBIX KaHAJIOB.

TunnyHas cutyanus, KOrga B ropoJie CyIIECTBYET KOJIBLIO OIIOPHOM OIITO-
BOJIOKOHHOM CETH U ONEPATOP ITOM CETHU MPEIOCTABISIET IPOBaIepaM BTOPUYHON
CeTH WJIM aJMUHUCTPATOpaM KOPHOPATUBHBIX CETEH BbIIEJICHHbIE KaHAJBI TpeOye-
MO MOJI0CHI NPOMyCKaHus (1Sl U(PPOBBIX KaHAJIOB ATO 0O3HAYAeT TpeOyeMyro Ka-
HaJIbHYIO CKOPOCTh).

Jlis cxembl Puc.2, yautbiBas AByHaIIpaBI€HHOCTh 4-X €€ BETBE, MoTpedy-
ercs 8 BBIJCJIICHHBIX KaHAJIOB: Vo]_, V]_o, Voz, Vgo, V03, V30, V04 151 V40.

WNupekcanysi COOTBETCTBYET HyMEPALIMKM CTPOK U CTOJIOIOB B MaTpulax IMo-
TokoB S. Hanmpumep, BeTBb V3p - 03HayaeT kaHaia Mexay dunuanom 3 u ['n. odu-
coM, a BeTBb Vg4 — Mexay [71. opucom u cetrro Internet.
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8. Onpenenenue moaockl mponyckanus (I1I1) BeiaeneHHBIX
KaHaJIOB

[1IT ompenensercss IO WHTCHCUBHOCTH WH(POPMAIMOHHBIX MOTOKOB, IPEI-
CTaBJICHHBIX B MaTpHUlle S B MyHKTE 5.3. CIEIyIOMUM 00pazoM:

Co1 =8(Sy + S,1) - Tak g BeTBH Vo YUMTBIBAETCS, YTO B COOTBETCTBUM

¢ KoH(UTrypalmei BTOpudHo# ceTr (puc. 2), 4epe3 3Ty BETBb MPOUIYT JABa MOTOKA!
oT I'n. opuca k punmuany 1 u u3 Internet k punmany 1. AHaTOTMYHO BBIYUCTISIOTCS

ocrambHble 5 kaHameHbIX ckopocreil: G =8(S, + S,), G, =8(5, + S,),
Co = 8(520 + 524) ,
Cos =8(S + Si3) u Gy =8(Sp + S3).

Omnpenenenne KaHAIBHBIX CKopocTel 1isi BeTBe Vo, 1 V4o JOIDKHO y4u-
THIBaTh TOT ()AKT, UTO YEPE3 ITH BETBH MPOXOJUT COBOKYIHBIA TpapuK BCEU KOP-
nopaiuu (cM. puc. 2). Toraa:

Coo =8(Su+Su+Su+S) n Cpu=8(5+ 5+ 5, + 5)

CripaBelTMBOCTh 3TUX BBIPAKEHUMN JIETKO MPOCIEAUTh COMOCTABIISAS MaTpH-
Iy IOTOKOB S C COOTBETCTBYIOIIEH TPACCUPOBKOW 3TUX MOTOKOB IO BETBSIM CXEMBbI
Puc.2. Koadduiuent 8 BBelIeH B CBA3M C TEM, YTO MH(POPMAIIMOHHBIE MOTOKHU
(MaTpua S) yka3bIBalOTCs B OaiiTax, a kaHaiubHble ckopocTH (Cjj) B OuTax.

HenocpenctBenHo ucnonb3oBaTh 3HaueHus Cjj ans apenns! I1I1 B nepBuu-
HOM CETH HE BCErJa BO3MOXKHO IO cienyoeid npuuune. [lepBuunas cets, npea-
CTaBisieMass OINTOBOJIOKOHHBIM KOJBIIOM, CBSI3bIBaeTCsl C BHeEmHUMH TK-
CHUCTEMaMHU, KOTOpbIE OHa OOCIY>KMBAeT, C MOMOIIBIO MYJbTUILIIEKCOPOB BBO-
na/seiBoga (MBB - ADM — Add/Drop Multiplexer). Cxema MBB (puc. 3) umeer
KaHaJIbl JOCTyna (TpUObl) M KaHAJIbl ONTHYECKOT0 KOJIbIIA (arperaTHbIe KaHaJbl).

Tpu6s PDH - 3anan
«—> <
MBB
Tpubsr SDH < > Bocrox
«— <

Puc 3. Cxema nopToB ONTOBOJOKOHHOT'O MYJIBTUILIEKCOPA.

CymectByromnne MBB peanusytorcst ¢ TpuOHBIME BXOJaMU, pacCUUTAHHBI-
MU OOBIYHO Ha CTaHJAPTHU30BAHHYIO CETKY KaHAJIBHBIX CKOPOCTEH B HEpapXHsX
PDH u SDH. Ot10 cnenyromye HOMUHAIBI:

- mua PDH: E1=2048 Kowur/c; E2=8448 Kowut/c; E3=34368 KoOurt/c;
E4=139264 Ko6ut/c
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- s SDH: STMI1=155,52 Mo6wut/c; STM4=622,08 Mbwut/c u T.A. B CTpO-
I'OM YYE€TBEPEHHH CKOPOCTEM.

[ToaTOoMy, ecnu, Hampumep, sl BETBU Vo TpeOyeTcsl BBIACIUTH IMOJIOCY
Co1=20 M6ut/c, To aboHEeHTa TpHUAETCA MOAKIoUYaTh K TpuObHoMmy Bxony E3 u
apeHJI0BaTh JUIsl HETO BbIJIEJICHHBIN KaHan B 34 Mout/c.

B cBa3u ¢ 3tum Bee 3HadeHus Cjj, NOdydeHHBIE BbIIIE, HEOOXOIUMO YBEIIU-
YUTH J10 OJIMKAUIINX CBEPXY CTaHIaPTU3UPOBAHHBIX (HOPMUPOBAHHBIX ) 3HAYECHUH.

B pe3ynbTare Takoro “okpyriieHus’ NOIy4UM HOBBIA psij u3 8-u yucen Qj;.

3nauenus Cj u Qjj ceectu B Tabmuny 7.

Tabnuna 7. 3HaueHus peabHbIX 1 HOPMUPOBAHHBIX TIOTOKOB B BETBSIX MEP-
BUYHOM CETH

i] 01 10 02 20 03 30 04 40

Qij

9. OnpeneneHre CyMMapHOM 3aHUMAaeMOM TMOJIOCHI B OTJEIbHBIX
BeTBAX SDH-kosbia

ITepenymepoBaB Bce MBB B SDH-koubliie (puc. 1), MbI MOJTydrM 5 OTPE3KOB
KoJbOa: lo4, 41, 12, 23, '30.

CymiecTByIOT pa3iu4HbIC BApHUAHTHl OpPTaHU3AIMH TOTOKOB TIO KOJIBILY:
TOJIBKO TI0 YaCOBOM CTPEJIKE, TOJIBLKO MPOTHUB YACOBOM CTPENIKH, B 00€ CTOPOHEHI, C
pa3TUYHBIMUA BapUaHTaMU PE3EPBUPOBAHUS U O€3 HETO.

[TpumeM mJ11 maHHOW PAOOTHI CaMYIO MPOCTYIO CXEMY — TOJBKO MPOTUB Ya-
COBOM CTpenKu 6e3 pe3epBUPOBAHMUS.

Torna, Hanpumep, TOTOK Qg MPONAET MO OTPE3KaM KOJBIIA log, F41 U I15.

ITpoBens ananornyHyro padoTy A Beex 8-m 3HadeHui Qjj, coctaBum Tab-
auity 8.

Tabnuna 8. ApeHayeMble MOJI0ChI 110 y4acTKaM ONTOBOJOKOHHOI'O KOJIbIIA.

Qij \ Fij o4 41 o I3 I'30

QOl QOl QOl

QlO QlO QlO QlO

QOZ

Q20

Qos

Q3o

Qos

Qao

CymmapHas
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CKOpPOCTH B
OTPE3KE KOJIb-
oa

B I[aHHOﬁ Ta6J'II/II_IC, AJI IIpuMEpa, 3aIl10JIHCHBI TOJIBKO IIECPBBIC ABC CTPOKH.

10. PacyeT OCHOBHBIX MapaMeTPOB CETU
10.1. MudopmanrioHHbIe TOTOKHU Yepe3 OCHOBHBIE Y3IIbI CETU

B naHHOM myHKTE OINpenensioTcs HHPOPMAIMOHHbIC MTOTOKH (B OaiT/c) de-
pe3 KOMMYTaTOphl 1 MapuIpyTU3aTopsl 1. odpuca u prmanos.

10.1.1. Kommyrartopsi B JIBC ¢punuanos (S)

B nanHo# xopriopaTuBHOU ceTu Bce kommyTatopsl B JIBC dunuanos Haxo-
JIITCSL B OJMHAKOBBIX YCIIOBHUAX, TaK KaK OOCITYKHUBAIOT OJTHO M TO K€ KOJIUYECTBO
I[I9BM ¢ 0iuHaKOBBIMU MOTOKAMH.

[ToTok maHHBIX Yepe3 BHEIIHHUI MOPT KOMMYyTaTopa (K mapiipytusatopy R)
CKJIQJIBIBACTCS U3 UCXOJISIIECTO TpadrKa TaHHBIX SD¢_FH+SD¢)_| ¥ BXOJsIIEero — S°p,.
¢,+SD|_¢ , OIIPEICNCHHBIX B I. 3.1 (cM. Tabu1. 4 1 MaTpuny TsroteHuit S°) :

D _ oD D D D _aD D D
5 S ompaen.= O Tt S g1t ST ot S 1 p=S 10t S 14t ST t
S q

KonnuecTBO BHYTpEHHUX MOPTOB KOMMYTATOpPa U MOTOKH YEPE3 HUX 3aBH-
cat ot cxeMbl JIBC. O6b1yHO KOHIIGHTpaTopsl (hub,,) yctaHaBimBaroTcs B mopas-
JIEJICHUSIX, CBSI3aHHBIX €/IMHON TeppuTOpUel (KOMHATa WM rpynna komHar). JKe-
JaTeabHO Takxke, uToobsl [I19BM, moakitoueHHbIe K OJHOMY KOHIIEHTPATOpy, Xa-
PaKTEpU30BAIMCh CYIIECTBEHHBIM B3aUMHBIM HH(GOPMAIIMOHHBIM TATOTEHHUEM.
OtMetumM, 4To peanbHble cxembl JIBC moryr mmersh ropaszno Oosiee CIOKHBIC
CTPYKTYpbI, YeM U300pakeHHbIE Ha cxeMe puc. 1.

OnpenenuTs OPUEHTHUPOBOYHO IMOTOK JJAHHBIX 4YE€pe3 BHYTPEHHUN MOPT
KOMMYyTaTopa (IOpT MOAKIIOUYEHUS! KOHIIEHTPATOpPa) MOKHO, Pa3/ielIuB BHEUTHUN
MMOTOK SDKOM,(b.BHem, Ha YUCJIO BHYTPEHHUX MOPTOB U YBEJIWYMB MOJYYCHHYIO BEIIH-
YUHY, HApUMeEp, B 2 pa3a (TakuM 00pa3oM MOKHO y4€CTh TOTOKH, 3aMbIKAOIIIHE-
Cs MEXKJly BHYTPEHHUMH IOpTamMu KommyTtaropa). Toraa:

D - D
S KOM.(.BHYT. — 2S KOM.(b.BHem./ nBHyTp. MIOPTOB
10.1.2. Kommyratop B JIBC rinaBHoro oduca

a) BHemHui1 BBIXO/I.
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D —
Skom.rasrem = S1 S,
rae S; — BXOISIINUNA U UCXOAUINN MOTOKU AaHHBIX Mexay [I9BM riaBHoro
ouca u Internet (cm. . 3.1.):

_ D D _ D D
S1 - SFﬂ—I + SI—Fﬂ - S04 + S40
S, — BXOAAIIMN U UCXOASIINNA TOTOKU AaHHBIX Mexay [I9BM ¢ummanos u
cepBepaMy IJIaBHOIo oduca:

S, =3S10 +3 Sp1

KoaddunmenTs! «3» B KaKJI0M cllara€MOM COOTBETCTBYIOT YHCITy (prina-
JIOB B KOPIIOpallUH.

0) CepBepHbIE BBIXO/IBI.

JInst Kaxaoro cepBepa BXOISIIUN U UCXOISIIUN MOTOKU JaHHBIX OIPEIeIIs-
IOTCS KaK:

SKOM.FA.CEPB. =4 Npc -y + 4. Npc - A, = 4. Npc (a1 + az)

KoadduimeHt «4» coOTBETCTBYET 00IeMy YUCTy O(HCOB KOPIOpallUH, B
KOTOPBIX (B JaHHOM city4ae) oauHakoBoe uuciio [I9BM B kaxaom oduce, paBHOE
Npe (cM. 1. 2.3.).

10.1.3. Mapmpytuzaropsl B punmanax (R)

Y MapuipyTu3aTopoB QHIINAIOB 3a/1eHCTBOBAHBI 3 MOpTa:
a) ot kommyTtaropa JIBC — moTOK JaHHBIX Yepe3 TOT MOPT paBeH MOTOKY
yepes BBIXOAHOM mopT KommyTaTopa (cM. 1. 8.1.1.), T.e.

S Mapi. ¢ JIBC - SKOM.(b.BHeHJ.

6) ot YATC — cymmapusiii 06bem Tpaduka VOIP ot cotpyanukoB ¢punmnana
1 x I'n. oducy u Internet moxcunThiBaercs o Matpune S' (. m. 3.2):

T _ T T
S’ vapmp.vaTC =S 10+ S 14

B) BHEITHUN — K MyJbTUILIeKcOpY SDH-konbma. [1oTok uepes 3ToT mopt pa-
BEH CyMMe€ MOTOKOB Yepe3 JBa MpeAbIIyIuX nopra. Takoe ynpoiieHue npeanosia-
raet oTcyrcTBue nmorokoB VOIP BHyTpu oduca, To ecth Mexay TA, moaximroueH-
HBIX K YATC, u TA, nogkmouennsix k JIBC. T.e.:

SMapLu.cp.BHem. = SMapLu.cp..HBC + SMapm. b YATC

10.1.4. MapmpyrtuzaTopsl B [ 1aBHOM oduce
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3azieiicTBOBaHbI 6 TOPTOB (CM. puc.4):

K .1 K D.2 K D.3

Mapmpyruzatop (Router)

)

K KOMMYTaTopy K YATC
JIBC

K Internet

Puc 4. Pacnipenenenue nopToB MapuipyTHU3aToOpa B ri1aBHOM oduce.

a) IloTtox nmaHHbIX 4epe3 BHyTpeHHuM nopT kK JIBC paBeH moToky uepes
BHEUIHM MOpT kommyTatopa (cm. 1. 10.1.2a):

—cb
SMapm.Fn.HBC =3 koM.[ 11.BHeT!.

0) Ilotox IP-makeroB uepe3 BHyTpeHHUH mopt k YATC paccuutbiBaeTcs
Takke, Kak u s ¢punmanos (em. 1. 10.1.36.). T.e.:

— T T
SMapLu.FJI.YATC =3S ort S 04

Buauenuss S'o; + S'os B3ATH U3 MaTpULbl TATOTEHUI ST (m. 5.2). Koapdu-
IIUEHT 3 COOTBETCTBYET 3-M (huHaIam.

B) [loTOK MaHHBIX Yepe3 BHENTHUI MOPT C JIIOOBIM U3 (UIHAIOB PABEH IO-
TOKY BHEIIIHET0 MopTa Mapiipytu3aropa puiamnana (cm. 10.1.3B), T.e.

SMapm.FJl-(b - SMapm.(b..BHem

r) [loTok manHbIX yepe3 BHeWmHUI mopT ¢ Internet onpexnensercs mo mMatpu-
IIe CyMMapHBIX MOTOKOB S (11.5.3 MaTpwuIia TAroTeHui S), Kak CyMMa BXOZSIIEro U

UCXOJISAIIEr0 TPahUKOB:
S vapir et = 4(804 + S40)

Bce pesynbrarel pacuéroB B 1. 10.1 3aHOCcsATCs B TaOu. 9. IIpu 3ToMm 3Haye-
HUs HH(GOPMAIIMOHHBIX MIOTOKOB, IMOJYYCHHBIC B OaiT/c, HEOOX0IMMO TIEPEBECTH B
3HAYCHUS KaHAJIBHBIX CKOPOCTEH, m3mepseMble B Out/c. T. €. s BCeX JaHHBIX
HeoOxoauMo npoussecty nepecuer Cj; =8S;; .
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10.2. Onpenenenue TpeOOBAHUM K MPOIMYCKHBIM CIIOCOOHOCTSIM OCHOBHBIX
y3JI0B CETH M BHIOOP KaHATBHBIX TEXHOJIOTHIM

B xaudecTBe npumMepa npoWSLTIOCTPUPOBAHO 3aMOIHEHUE TabJ. 9 /Il KOMMY-
TaTropa IjlaBHOTo oduca.
a) Ilycte B m. 8.1.2a ompexaeneHo SDKOMH,BHem. = 2 Moaiit/c. CkopocTh
BHEIIIHETO BBIXO/1a MOJYYUM PaBHOU
CKOM.FH.BHGLH = 8 SDKOM.FH.BHeLu = 8*2 = 16 M6HT/C

Torna BeIOpaHHast TEXHOJOTHS B 1aHHOW BeTBU Oyzet Fast Ethernet co cko-
poctbio 100 Mowut/c.

0) BriOupaem npon3BOIbLHO KOJMYECTBO BHYTPEHHUX MOPTOB paBHOoe 5. To-
rIa MOTOK JAaHHBIX B KaXI0oM u3 HuX coctaBur 0.8 Mo6aiita/c wnu 6.4 Mout/c
(em. m. 10.1.1). Torma mMoxxHO BhIOpaTh TexHOJormio Ethernet co ckopocthio 10
Mourt/c.

B) Ilycts B m. 8.1.2 6 ompezaeneHo SDKOM_FH,cepB = 2 Moaiit/c. CkopocTh
BHYTPEHHET'0 CEPBEPHOro Mopra HOIyduM PaHOH Cyoyrnceps = 872 = 16 Mbur/c.
Torna aJis cBsi3M KOMMyTaTOpa ¢ cepBepoM BbIOMpacTcs TexHosorus Fast Ethernet
co ckopocThto 100 Mourt/C.

Tabnuna 9. IIponyckHbIE CITOCOOHOCTH TOPTOB B OCHOBHBIX y3J1aX KOPIOpa-
TUBHOU CETH.

YcerponcTso [Topt Paccuuranneie | TexHonorus CyMmMapHBbIit
IOTOKH, (Mo6urt/c) notok, Mout/c
Mowur/c
KommyTarop BHemunit
dbunuana BHYTpPEHHHUE
(3 mopra)
KommyTtarop Buemrnuit 16 Fast Ethernet
TJIABHOTO (100) 16 + 5*6.4 +
oduca BHYTPEHHUE K 6.4 Ethernet (10) +3*16 = 96
PC (5 noptoB)
BHYTPEHHHUE K 16 Fast Ethernet
cepBepam (100)
(ns cepBepoB)
Mapurpyrusa- BHEIIHUU
TOp uiinana | BHyTPEHHHI K
KOMMYTAaTopy
BHYTPEHHHU K
YATC
Mapuipyrr3a- | BHEIIHUM K
TOP TJIABHOT'O Internet
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oduca BHEIIHUE K
dbunmanam
BHYTPEHHUU K
KOMMYTaToOpy
BHYTPEHHHU K
YATC

r) CyMMapHBbIil ITOTOK 4epe3 KOMMYTaTtop (IOTOK IO BHYTPEHHEH LIMHE)
OTIpEIEIISETCS KaK CyMMa MOTOKOB TI0 T1.11. a), 0), B) C y4€TOM KOJUYECTBA MTOPTOB,
T.€. 5 MOPTOB K KOHIIEHTpATOpaM U Ng = 3 mopTa K CEpBEPaM.

Takum oOpaszom, Uit KOMMyTaTopa riaBHoro oduca (B JaHHOM IpUMEpE)
JOJIKEH BBIOMPATHCSI KOMMYTATOp, MMEOIIni He MeHee 4-X moptoB Fast Ethernet
u 5 mopros Ethernet. CymmapHas nporyckHas CiocoOOHOCTh KOMMYTaTOpa JI0JKHA
ObITh (C yueToMm pa3Butusi) He meHee 200 MowuT/C.

10.3. PacyeT BpeMEHHBIX 3a/iepKeK nepeaadur HHGOpMaIlluh B KOPIOPATUB-
HOM CETH.

10.3.1. B naHHOM KOHTpPOJBHOM 3aJaHUU HEOOXOAMMO paccuuTaTh JIBE Xa-
PaKTEPUCTUKH:

- BpPEMsl pPEAKLUU PaCHpeleIEHHON CUCTEMBI KIIMEHT-CEPBEP, MO KOTOPBIM
MOHMUMAETCS BpeMsi OT MOMEHTa Bbiauu 3amnpoca u3 [I19BM dunuana (kaueHT) 10
MOJTyYEHHUs! UM OTBETa OT CepBepa riIaBHOro oduca,

- Bpems nepenaun peueoro nakera (VoIP) or YVATC dunuana no y3na mo-
ctymna B Internet.

O06e xapakTEepUCTUKU OMNPEAEISIIOTCS C YYETOM CIEIYIONIUX 3aJIepKEK HH-
(OpMaIMOHHBIX MAKETOB B JAHHOW KOPIIOPATUBHOU CETH:

a) Bpems 00paboTku makeToB B y3Jax ceTH (KOHUEHTPaTop, KOMMYTATOp,
MapuIpyTU3aTop, MyJIbTUILIEKCOD). s ynpolueHus pacyeta NpUHATh, YTO B KaX-
JIOM M3 IEPEYMCICHHBIX Y3JI0B IAKET 3aiep:kuBaercs Ha Bpems ty=25 Mkc. IIpu
Ooree AeTaJbHOM aHANU3€ JOJDKHBI YYUTHIBATHCA CKOPOCTH BBOJAA Kajpa B y3el
(HanpuMep, B KOMMYTATOP) U IPHUHIIUI MIPOJABMKEHUS KaJpa B KOMMyTaTope (Ba-
pPHUAHTHL: MOCJE NMpUEMa ajapeca MoaydaTens, Mociae NpuéMa 3arojaoBKa Kajapa Win
nociue npuéma Kaapa uenukom). Hanpumep, kaap niuHoi B 64 Oaifta B kanane 10
Base T (10 Mout/c) Oynmet BBOAUTHCS B KoMMyTaTop 51.2 MKc, a ToT ke kaap 100
Base T (100 M6wut/c) — Toabko 5.12 MKc.

0) Bpems BBona makeTra B KaHajJ Nepenayd. JTO BpeMs 3aBUCHUT OT JIJIMHBI
NaKeTa U KaHAJIbHOW CKOPOCTH U ONPENIENETCs KaK

8-L
tss - )
C
rae L — nqionHa nakera B OamMTax;
C — kaHaJIbHasE CKOPOCTH (OUT/C);

ko3 unreHT 8 — yucio OUT B OaiiTe.
Hanpuwmep, BBox B kanan Fast Ethernet makera pmunoi B 100 6aiiT 3aiimer
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~8-100
66 106 bum
100-10 4

B) Bpems pacnpocTpanenus curHaia rno gusnyeckou cpene. ITo BpeMs 3a-
BUCHUT OT CBOMCTB Cpelbl U JUIMHBI KaOens. s ynpouieHus: mpuMem, 4To CKO-
pocTh pacnpocTpaneHus pasHa V,= 200000 xm/C (cpaBHUTE CO CKOPOCTBIO CBETA
B Bakyyme, paBHoi 300000 km/C). Torna Bpemsi pacnpocTpaHeHHs] CUTHAJIa 0 Ka-

2KM 5
Hany nnuHoi B D=2 km Oyzaer paBHO tP B 200000 KM/ =107 ¢ =10axc .
C

t

=8-10"°¢c = 8mxc

Jlnst pacy€ra 3TOro BpEMEHU CTYIEHTHI AOJKHBI CAMOCTOATEIBHO U HE3aBHCHUMO
JpyT OT JIpyra BeIOpaTh JJIMHBI 751 BCEX 5-U YYaCTKOB TOPOICKOTO ONTOBOJIOKOH-
HOTO KoJiblia (puc. 1), opueHTHpYsICh Ha OOIIYI0 IJIHHY KOJbla B pezenax ot 20-
u 10 40 km.

r) Bpems oxupaHus makeToB B ouepend. B MaHHOW KOpPIIOpaTUBHOW CETU
IIPUMEM, YTO OYEpEH ITAKETOB MOTIYT BO3HHKHYTH TOJIBKO B MaplIpyTH3aTOpaXx,
nepe1 UX BblIaue B JJMHUIO CBSI3U K MYJIbTHUILIEKCODPY.

10.3.2. IIpumep pacuera BpeMeHHU AOBeACHMs MmakeTa-3amnpoca (qiuHa 100
0aiiT) ot [I9BM ¢unuana go ceppepa 1. oduca.

C yuéroMm npuBeAEHHBIX B II. 8.3.1 yciaoBui, ob1iee BpeMs JOBEACHUS MaKe-
Ta- 3aIpOCa MOXHO OIPEAEIINTh KaK CyMMY BPEMEH OTAEIIBHBIX COCTABIIIOIIMX:

m
Tdoeez).mnpoca = Ztl )
i=1

3]1ECh:
t, — Bpems popmupoBanus 3amnpoca B [IDBM ¢unuana. [Ipumem t, ~ 0,Luc.
t, — Bpems BBoja nakera (L=100 6aiiT) B kaHa K KOHLIEHTpaTopy. CKOpOCTh

B KaHaJjie mpuMeM paBHoit 10 Mo6wut/c. Torna:
8-100

o = 108 bum
10-10 4

t3 — BpeMs 3a/IepKKH MTaKeTa B KOHIIEHTpaTope. t3 = 25 MKc.

t, — BpeMs BBOJIa IMaKeTa B KaHAI K KOMMYTAaTopy. Eciii CKOpocTh B KaHase
npuHATH paBHOM 10 MOuT/C, TO t4 = t, = 80 MKC.

ts — Bpemst 3a/Iep>KKH MTakeTa B KomMmyTaTope. t5=25 MKc.

ts — BpeMs BBOJa MakeTa B KaHAT K Mapmpytusaropy. [I[pumem ckopocth B
»TOM KaHasie papHoit 100 MowuTt/C. Torna tg=8 MKc.

t; — Bpems 3aZep)XKu MakeTa B MmaplipyTtuzatope (0e3 oxumanus). ;=25

= 80mxc

t, =t

MKC.
tg — BpeMs oxumanus (BMeCTe ¢ Tiepeadeii), MOKHO PacCUUTaTh MO CIICAY-
IOIeN yIpoIieHHOH (popmyiie

31ech:
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t, — BpeMs mepenadn 1o He3arpyKeHHOW ceTH. B Hamiem ciydae 310 Bpems
BBOJIa B KaHAJI K MYJIbTUIUIEKCOpPY, T.€. t; = 1;; ;
1 o
a=— r7e I — OTHOLIEHUE CPEIHEN CKOPOCTU IIOTOKA B KaHAJIE K HOMU-
—r
HaJbHOM KaHaJIbHOW ckopocTu. Hampumep, ecnu notok 135 MOuT/C nepenaercs
no karany STM-1 (155 M6wut/c), o r=135/155=0,87,a o=7,75.

8-100
t =t =———=516mxc
forna % = e = 155.10¢ ’

a tg =t =7,715-516mkc = 40mxc .

tg — BpeMs pacnpocTpaHEHHUsl CUrHaja Mo ropoickoil ceru. Hanpumep, Ha
paccrosinue D=5 kM oT mapuipyTuzaTopa Quiinansa mo onToBOJIOKOHHOMY KOJIBILY
1o Mapuipytusaropa ['11. oduca 3To Bpems cocTaBisieT:

t, =t =I— 5&=25M1<c_

’ 'V, 200000 KJ%

t10 — Bpems 3aJiep kKU akeTa B Mapuipytusarope 1. opuca. tjo =25 Mkc.

t1; — Bpems BBOJA MakeTa B KaHal K komMmyTatopy. CKOpocTh B KaHaje
npuMeM paBHoit 100 Mowut/c. Torma ti; = 8 MKc.

t1, — Bpems 3aJIep>KKu IakeTa B KommyTtarope. tip =25 MKc.

t13 — BpeMsi BBOJIa MakeTa B KaHall K cepBepy. CKOpOCTh B KaHajle MPUMEM
paBHoit 100 Mout/cC. Torga ti3 =8 MKc.

t14 — BpeMs mpuema nakera cepBepom. tyy = 25 MKcC.

B mpoBeneHHBIX pacyeTax BpeMEHEM PacpOCTPAHCHUs] CUTHAIOB IO JTUHU-
sM BHYTpH 0(HCOB mpeHedperaeM m3-3a ero HesHauuTenbHocTH. Hampumep, npu
D=50 m

0o#C+66

tp = D = O,OSW = O,25MKC'
V,  200000%1/

Hroro, ob1iee BpeMsi TOBEICHUS 3aIpoca:

14
:Zti =100+80+25+80+25+8+25+40+25+25+8+25+8+ 25 = 499.mkc = 0,
i=1

T

dogeo.3anpoca

10.3.3. Pacuer BpeMeHHU peakiiy CUCTEMbI KJIMeHT-ceprep oT [I9BM dumnu-
ana 2 1o cepsepa 1. oduca (3anpoc 120 6aiiT) 1 moTyuyeHue OTBETA.

I[J_H/IHy OTBETHOI'O COO6IH€HI/IH B3ITh M3 TaOi.1 AJIs1 CBOCTO BapHWaHTa.
Tpacca B3auMOJIEUCTBUS:

PC,-h,—S;, =R, — ADM, - ADMg - Ry —Sg — Serv-Sg - Ry — ADM, —
ADM; - R, -S; - h, - PC,.

PacuéTr BpeMeHH 1epeiaud B 00€ CTOPOHBI MIPOBOIUTCS 110 aHAJIOTUH C TIPH-
mepoM pacuéra 1o 1. 10.3.2, HO ¢ y4ETOM APYIUX JUIMH 3alPOCHOTO M OTBETHOTO
cooOuienuii. [Ipy onpeneneHuy JIMHBI y4acTKa ONTOBOJIOKOHHOTO Koibla Do.ry
Mexay ¢unananom 2 u 1. opucoM ydecTs, uTo B JaHHOM paboTe Kaaphl MO KOJIb-
1y EpEaaloTCs TOIBKO IO YaCOBOM CTPEIIKE.
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[Ipennonoxxuth, 4TO AJIs MOJATOTOBKHA OTBeTa Ha 3amnpoc [I19BM cepsep 3a-
TpayuBaeT (C y4€TOM BO3MOXKHOTO OKUJaHusl) tsen,=0,3 C.

10.3.4. Pacuer Bpemenu nepeaaun nakera VOIP ot YATC ¢unmana 3 no
y31a gocrymna B IHTepHer.

Pacuer npoBectu 1151 OOLIENPUHATOrO BapuaHTa, Korjga ouu@poBKa peyu
MPOU3BOJIUTCS uepe3 Kaxaple 125 mkc (wactota auckperuszanuu 8 kl'nm). Ilpumem
yCIIOBHBIN (hopMaT makera JIMHON 76 OailT, M3 KOTOpHIX 52 OaiiTa comepikar
o poBaHHy0 pedb. Ha camom fene dhopmathl 3HAYUTENBHO CIIOKHEE U, HAPU-
mep, B kaHanax Ethernet u SDH cyiiiecTBeHHO pa3InvHBI.

dopmupoBanue nakera nmpousBoauTcs B YATC u 371ech BO3HUKAET CIELH-
dbuyHas 1715 TAaKeTHOW Mepejavyn peuu 3aepKKa. ITo, TaK Ha3bIBaeMasi, 3aJIeprKKa
naketTupoBaHud. [leno B Tom, uTo 1-i 0alT orudppoBaHHON peyu JOJIKEH 0KHUIATh
noka cpopmupytrorcst octanbubie (N-1) Oaiit. B HameM ciydae 3to emie 51 omud-
poBKa ¢ uHTepBaioM B 125 mMkc. Takum oOpa3oM, BO3HHMKAET 3aJeprKKa MaKeTH3a-

i B YATC, pasnas t, = 52-125mukc = 6,5muc

OcTanbHBIC COCTABIISIONINE ONPEICTUTh TAK)KE KaK B PACCMOTPEHHOM BBHIIIIE
npumepe (1. 10.3.2), HO ¢ ydgeTrom Toro, 4yTo B MapipyTtu3aTope 1. oduca mpownc-
XOJIUT TIepeaapecalys makera. Tpacca peueBoro makera mponaeT Mo CIeayOmuM
y31aM (cM. puc. 1):

PBX3;—- R3;— ADM;3; - ADM, - Ry — ADM, - ADM, - ¥Y3en noctyna.

OOparuTe BHUMaHUE Ha TO, YTO KaJphI MO KOJIbIY OyIyT BHaYalie repesa-
BaThCs MO BETBIM V3, — Vo1 — iy — Vg 10 I'm.oduca, a 3atem no BetBIM V3 —
V3, — Vo1 — Vi, 10 y3na goctymna k Internet.

11 Bribop 060pynoBaHuUsI

Bri6op o6opynoBanus (MapuipyTH3aTOphl U KOMMYTaTOphl) [uist ['1aBHOTO
oduca u punuanoB KOPIOPATUBHON CETH MPOU3BOJIUTCS HAa OCHOBE aHAU3a Cje-
JYIOIIUX XapaKTePUCTHK, MOJyYeHHBIX B pazzaene 10 u npeactaBieHHbIX B TaOIu-
e 9:

- 00111€€ YMCIIO TOPTOB B YCTPOMCTBE;

- TpeOyeMbIe TPOITYCKHBIE CTIOCOOHOCTH MOPTOB;

- TpeOyemasi cymMMapHasi MPOITyCKHasi CIOCOOHOCTh YCTPONCTBA.

[Tpu BBIOOpPE MPOMYCKHOM CITOCOOHOCTH MMOPTOB HEOOXOAMMO PYKOBOICTBO-
BAaThCA CICAYIONIUM IMPABUIIOM: 3arpy3ka JIMHUU CBbIlIe 70% OT €€ HOMUHAIBbHOU
MPOIYCKHON CITOCOOHOCTH CUMTAETCS OMACHOM il CTaOMIIbHON pabOThI CETH U B
ATOM Ciy4ae >KellaTeIbHO BBIOpaTh Oosiee MpOM3BOAMTENbHBIN mopT. Hampumep,
€CJIM M0 pacu€Ty OKa3auaoch, YTO MHPOPMAIIMOHHBIN MOTOK Yepe3 MOPT COCTABISAET
8 MowuT/c, To 0YeHb omacHo BeIOMpaTh mopt Ethernet B 10 Mout/c. B aToMm cityuae
cieayet Oparp Fast Ethernet 8 100 MOwuT/c. TO XOPOIIIO U C TOYKH 3PEHUS 3amaca
Ha TIEPCTIIEKTUBHBIN POCT TpadukKa.
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CoBpeMeHHbIE KOMMYTATOPhl ¥ MapIIPyTHU3ATOPHI IETAIOTCS, KaK MPaBuIIo,
C OyTieKCHbIME TopTamu. [losToMy, eciu, Harpumep, 1Mo pacuéTy OKa3auioch, 4YTO
HEKOTOPBIN TOPT KOMMYyTaTOpa J0JbKeH obecnieunBath 60 Mout/c Ha ipuém u
50 Moburt/c Ha mepenady, TO Hy>)KHO OpUEHTHUPOBATHCS HE HA CYMMY ITHX CKOPO-
CTeH, a Ha OOJIBIIYIO M3 HUX, T.e. Ha 60 MOuT/c u BeIOpaTh mopT Fast Ethernet.
BriOupate mopt mo cymme mnepeaaur u npuéma (t.e. 1 110 MOut/c) HyXHO
TOJILKO B CJIy4ae MOJTYIYTJICKCHON JTHHNH, T.€. THHUH pabOoTaoIIeH MOTepeMeHHO
- TO Ha IpUEM, TO HA IIepeavy.

Heobxoanmoe o6opynoBanue mupoko npeactasieHo B Internet. s ympo-
IICHUS TIPOIIEYPhI MOKHO OPUEHTHUPOBATHCS TOJIBKO Ha JIMHEHKY CKOPOCTEH
Ethernet.

12 Tlopsiiok opopMIICHUSI KypCOBOTO MPOEKTA

[IpoekT MOMKH OBITh BBINOJIHEH B TOM IOpAJIKE, B KAKOM OH ONHCaH B
HACTOSIIIIEM MOCOOMH U COAEPKATh CICAYIOIINE Pa3/Iebl.

Paznen 1. Onucanne npoekTupyemou kopropaTuBHOM cetu (puc.l u KoH-
KPETHBIC UCXOHBIC JIAHHBIC U3 11.2)

Paznen 2. Pacuer uHbopManoHHbIX TOTOKOB. (PaccunTeiBatoTcs TaOIUIIBI
4 1 5 ¥ COCTABIIACTCS Pe3ybTHPYIOIIAs MaTPHIlA TATOTCHUH 10 11. 5.3).

Paznen 3. Cxembl NEpBUYHON ¥ BTOPUYHOW CETEH.

Paznen 4. OmnpeneneHwe TMOJOCHI MPOMYCKAaHUSI BBIICJICHHBIX KaHa-
noB.(Pacder Tabnuiipl 6).

Paznen 5. Onpenenenue 3annmaemMoit monockl B BeTBIx SDH-kanana. (Pac-
4eT TabuIlbl 7).

Paznen 6. Pacuer moTOKOB yepe3 y3Iibl CETH U BHIOOP KAHAJIBHBIX TEXHOJIO-
ruii. (Pacuer TaGiuis! 8).

Pasnen 7. Pacuer BpeMeHHBIX 3ajiepikek B cetH. (1o m.10.3.).

Paznen 8. IlepeueHp BbIOpaHHOTO 00OPYIOBAHUS.

BriBoabl. (CBO/IKa OCHOBHBIX PE3YyJIbTATOB).
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