3. MogenupoBaHue uudpoBon cetn ¢ 6ycgepom n ogHUM cepBepom

Leab u coaep:xxanue

Heab pa6oThi: MOJEIMPOBAHNUE U aHATIU3 pabOTHI UGPOBOI CETH C OJHUM
cepBepoM 1 Oy(epoM orpaHUICHHON JTTUHBI.
®opMmupyemMble KOMIIETEHIIUH

OI1K-1 CrnocoOHOCThIO MOHMMATh CYIIHOCTh M 3Hau€HUEe MH(POpMaluu B
Pa3BUTHUH COBPEMEHHOr0 MH(GOPMALMOHHOIO OOIIECTBA, CO3HABATh OMACHOCTH U
yrpo3bl, BO3HUKAIOIIME B 3TOM Ipolecce, coOIoAaTb OCHOBHbIE TpeOOBAHHUSA
nHGOPMaIMOHHON 06€30MacCHOCTH, B TOM YHCJIE 3alIUTHl TOCYJapCTBEHHOMN TaliHBI.

OIIK-3 CrocoOHOCTBIO BIAACTh OCHOBHBEIMH METOJAMH, CIIOCOOAMH H
CpelICTBAMH MOJYYEHUS, XPAHEHHUS], TepepabOTKH HHPOPMaLUH.

OIIK-4 CnocoOHOCTPIO HMMETh HaBbIKK CaMOCTOSITENIbHOM pabOThl Ha
KOMIIBIOTEPE M B KOMIBIOTEPHBIX CETAX; OCYIIECTBIATh KOMIIBIOTEPHOE
MOJCIIMPOBAHUE  YCTPOWMCTB, CHUCTEM M TPOLECCOB C  HCIOJIB30BAHUEM
YHHUBEPCAJIbHBIX TAKETOB MIPUKIIAIHBIX KOMIIBIOTEPHBIX TPOrPAMM.

[IK-5 CnocoOHOCTBIO MPOBOAUTH PAOOTHI MO YHPAaBICHUIO MOTOKAMHU
Tpaduka Ha CETH.

Teopernueckoe 000CHOBaHME

Paccmotpum mudpoByto cucteMy, cocTosyto u3 0ydepa ¢ orpaHUuYEHHBIM
ooveMoM u oaHoro cepepa (puc. 3.1 a). CtpykTypHas cxema Takoil mu@poBoi
CUCTEMBI MpejicTaBIeHa Ha puc. 3.1 6.

METBuilder | Chassis, 4-3lot

a)
N_1 Cepsep

OO0cav:EeHHEIE
A ITaKeThl
> A >
0)

Pucynox 3.1. Cucmema ¢ oepanuiennoi OMuHoU ouepeou U 0OHUM CePEEPOM.
a) — yugpposasn cucmema c 6yghepom u 0OHUM cepeepoM;
0) — cmpykmypHas cxema yughpoesou cucmemvl
BxoTHOW TTOTOK CO CpeaHel MHTEHCUBHOCTBRIO A (opmupyercs y3inoMm PC u
nepenaercs y3iny PC(2). Komnetotepsl PC u PC(2) cBsizanbl Mexay coboit yepes
poytep «NETBuilder II Chassis» ¢upmbr «3Com Corp.», KoTopslii umMeeT 0ydep
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BXOJHBIX ¥ BBIXOAHBIX JaHHBIX. 3aJada cepBepa 3aKI0YaeTcs B Iepeaade
MOCTYITHUBIIIUX B POyTep MmakeToB y31my PC(2).

JlomycTM, 4TO MaKCHMaJIbHOE YHCIIO IAaKeTOB B Oydepe poyrepa MOXKET
obITh paBHO N . [ToctymuBmmit N +1 makeT moiy4aeT OTKas B OOCIYKHBaHUH U
CUHMTACTCS MIOTSPSTHHBIM.

Bynem monarath, 4To HHTEPBAIBI BPEMCHH MEXIY IMOCTYIUICHUSIMU MTaKETOB
pacrpesielieHbl 10 3KCIIOHEHIIMAIBHOMY 3aKOHy ¢ mapamerpoM A . JlaHHBIHA
mapamMeTp CYHMTACeTCS H3BECTHBIM JO IIpoliecca MOJICTUPOBAHUS M 3aJaeTCs
BapUaHTOM JIabopaTOpHOU paboThl. [ TOro 4yToOBI BpeMsi 00CITyKUBaHUS ObLIO
TOXKE TIOJYMHEHO AKCIIOHEHIIMAJLHOMY 3aKOHY, HEOOXOJHMMO JIJIMHBI IIaKETOB
ONKMCHIBATh DKCIIOHEHIIMAJIBHBIM pacmlpeneiacHueM. B »3Tom ciydae Bpems
nepesavyr MakeToB, T.e. BpeMs ux oocimyxkuBanus t = L / Qe , rae L - mimHa
nepeIaBaeMoro makera, OyeT TakKe MOAYUHSITHCS SKCIIOHCHIINATEHOMY 3aKOHY C
napameTpoM

w=1t,,
rae t,, = L., / Siine - cpeaiHee Bpems mepeauu MaKkeToB 110 KaHAILy CBSA3U.
CrenaHHbIe JOMYIICHUS O MOJEIAX TpaduKa TO3BOJISIIOT HCIOJIb30BaTh
dbopmyny OpmaHra IS CHUCTEM C OTPaHUYCHHEM II0 [JIMHE O4Yepeau IpHU
BBIUHCJICHUH BEPOSITHOCTH HaXOXKJICHHS K ITakeToB B poyTepe:

aa

n 2 Z'gn-1 (Z)
J=0jI 7 nl &s=1 \n

rne Z =4 /u - BenwuuMHA HArpy3Kd; N - YUCIO CEpBepoB. Tak Kak B
paccmaTpuBaeMoM ciydae N =1, To dopmyna (1) ympoiaercs 10 CIEAyIOMEro

BBIPAYKCHUSA:

k—n

Pk = (1)

_ Zk A A N et
Pkt =y 74230175 149,25 (1 — ZN+1) I
1-7Z
npu0 <k <N
n

pr =0,nmpuk >N
[TonyuyeHHOE BBIpaKEHUE MJI1 Py MOXKHO HCIOJIB30BaTh MPU BHIYUCICHUU
BEPOSTHOCTU OJIOKUPOBKM (moTepu makera). OdYeBHAHO, YTO OJIOKMPOBKHU
BO3HUKAIOT TIPU OJHOBPEMEHHOM COBEPIIECHUU JBYX COOBITHM: KOTJa B poyTepe
HaxoauTcss N makeToB u koraa Ha ero Bxon noctynaeT N +1 maker. BepostHOCTB
MIEPBOTO COOBITHUS ONPEACIISIETCS KakK

7M1 —2)
Pion = zwet
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YuurtbiBasg, 4YTO BXOAHOM IIOTOK SIBJISETCA MPOCTEUIINM, BEPOSATHOCTH
BTOPOTO COOBITHSI OTIpeIeTIIeTCs o hopmyJie

S—N
(N+1) — Jim > ) =
P fim——=1
n BepOﬂTHOCTI) HOTepI/I IIaKeTa.
ZN(1 - 2)
ps =P =5 (2)

BepOHTHOCTI) 6J'IOKI/IpOBKI/I TAKKC MOXHO BbIPpAa3UTb 4YCPC3 MHTCHCHUBHOCTD
BXOJHOI'O IIOTOKa A ¥ IHTEHCUBHOCTH IIOTOKA OT6pOHIeHHLIX rmakeToB R :

R
[Tocnennee BbhIpakeHUE MO3BOJIET BBIUUCIATH YHCIO MOTEPSIHHBIX MAKETOB
3a €IMHUILY BPEMEHU.
CpenHee 4YHCIO TIAKETOB B CHUCTEME MOXKET OBITh HaWJIEHO Kak
MaTEMaTUYECKOE OKUJIaHUE IO CIIEAYIoIIel popMmyiie:

N
_ 1-2)7 A N + 1)zN+1
7= pek= )Z"“ EANGLS)

1— ZN+1 -7 1 — ZN+1

a CpCaHCC BpCMA Hpe6BIBaHI/I$I HaKeTOB B CUCTCMEC KaK
T=N/A.

Oo6opynoBanne 1 MaTepuaJbl

JIist  BBIIOHEHHUST J1a0OpaTOpHOU pabOThl HEOOXOIUM TEPCOHATBHBIM
xommbioTep ¢ ycranoBineHHoi NetCracker Professional 4.1 u maketom Microsoft
Office.

Yka3aHnusi no TexHuke 0e30MacHOCTH

HeoOxoaumo  BBIMONHATH TpeOOBaHUS 1O TEXHUKE OE30MacHOCTH,
IIPELYCMOTPEHHBIE )11 KOMIIBIOTEPHOTO Ki1acca

1. He Bkirouath KoMIbloTep 0€3 paspelieHus aJMUHHCTpaTopa Kiacca U
IIPENOaBATEIIS.

2. 3ampemniaeTcsi CaMOCTOATENbHO BCKphIBaTh Kopmyc [TK.

3. He kacaTbCcs OJHOBPEMEHHO JKpaHa MOHUTOpPA M KIABHATYpPHI
(BO3MOKEH pa3ps]l MOBBIIIEHHOTO AIEKTPOCTATUYECKOTO MOTEHIHANA).

4. He 3arpomMoxJIaTh BEepXHUE [aHEIM YCTPOMCTB OymaramMu H
MOCTOPOHHUMH YCTPOMCTBAMHU.

5. He mnpukacarbcsi onHOBpeMEHHO K MeTamimyeckuM dactaMm [IK wu
YCTPOMCTBAM, UMEIOIIMM €CTECTBEHHOE 3a3€MJICHUE.

6. 3ampemaercss MPOU3BOAUTH  OTKJIIOYEHHE TMHTAaHUS BO  BpeMs
BBITIOJTHEHUS aKTUBHOM 3a7ja4M.

/. He pomyckaTh momajaHue BJIard Ha MOBEPXHOCTh CHUCTEMHOIrO OJIOKa,
MOHUTOPA, KJIABUATYPY, IPUHTEPHI U JPYTU€ YCTPOUCTBA.
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MeToauka U NOPSA0K BbINOJTHEHUS PAdOThI
MeTtoanka BbINOJHeHUs PAa00OTHI
MonaenupoBanue nudposoii cetu B nporpamme NetCracker

1. Jlns co3maHus ceTd CBS3M, MpejcTaBiIeHHOW Ha puc. 3.1 a, B Opaysepe
nporpammbl NetCracker nepeiiaute Ha 3aknanky «LAN workstations» u B manenu
ycTpoicTB BeiOpath «PCy. Pazmectuts nBa [1K, kak nmokazano Ha puc. 3.1, a.

2. Tleperimure Ha 3aknanky «LAN adapters». B packpbiBarorieiics BETBU
BbiOepuTe «Ethernety u B Heit otmeTsTe dupmy usrorosutens «3Com Corp.». B
naHenau ycTpoucTB HaiiauTe cereByro Tuiaty «Fast EtherLink 10/100 PCI» u ¢
ITOMOIIBIO YKA3aTeJsl MBIIIM NIEpEMECTUTE €€ cHavasna Ha rnepsbii 11K, a 3atem Ha
BTOPOM.

3. Ilepeiinute Ha 3aknaaky «Routers and bridges» m B packpbiBaromieics
BeTBU BbIOepuTe «Backbone». B cmucke «Backbone» naitnute dupmy «3Com
Corp.» u Beienute myHkT « NETBuilder Il Chassis, 4-Sloty. 3 nanenu ycTpoiicTs
nepenecute poyrep «NETBuilder II Chassis, 4-Slot» Ha pabouyro 001acTh Kak
nokasaHo Ha puc. 3.1 a.

4. B nanemu yctpoiictB Haigute tiaty «NETBuilder II MP Ethernet
10BASE-T Module, 6-Porty u ¢ mOMOIIBIO yKa3aTells MBIIINA [IEPEMECTUTE €€ Ha
poytep «NETBuilder Il Chassis, 4-Sloty.

B pesynbrate poyrep Oyner mMmerh 4 mopTa co CKOpOCThiO mepenayu 10
Mo6ut/c u Oydepamu BBIXOAHBIX M BBIXOJHBIX JaHHBIX pazmepom B 100 KO
KaXKbIi.

5. [Ins coenuHeHHs KOMIBIOTEPOB C poyTepoM BblOepute pexum «Link
devices» U ¢ MOMOIIBIO yKa3aTelsi MBIIITNYCTAHOBHUTE JIBA COCIMHCHUS CHAdJaja C
MIEPBBIM KOMIIBLIOTEPOM, a 3aTEM CO BTOPBIM.

6. Jlns 3amanus nBwkeHust Tpaduka oT mepBoro kommbiotepa PC, ko
Bropomy PC(2) BeiOepute pexum «Set Trafficy u ¢ momoripro ykazaTens MbIIIN
OTMETBTE CHAYAJIa MEPBBIN, a 3aTeM BTopoi [11K.

7. B mosBHBIIIEMCS AUAJIOTOBOM OKHE OTMeThTe NMyHKT «Small office» u
Ha)xxMeM KHOTIKY «Edity.

8. B HOBOM MamoOroBOM OKHE BBIOEPUTE  HKCIIOHEHIMATIHLHOE
pacripeiesieHre Juis pa3MepoB TepeaBaeMbIxX maketoB ¢ MO paBHbIM 500 OaiiT.

9. ns MomenupoBaHUST WHTEPBAJIOB BPEMEHU TaKXKe  YKKHUTE

skcnioHeHmaneHayto [1PB ¢ mapamerpom 10-3 c.

10. Jlns ykazaHusi pa3mepa HCIOJIb3yeMOro Oydepa IBaXxabl MIEIKHUTE
JIEBOM KHOIIKOM MBIIIN HA POYTEPE U B MOSBUBLIEMCS JUATOTOBOM OKHE Ha)KUMHUTE
Ha kHOmKy «Device Setup». B okHe cBoiicTB BbeIOepuTe 3akianky «Ports» u
OTMETHTE NEPBBIM UCIOIB3YEMBIN MOPT, Y€PE3 KOTOPBIM MPOUCXOAUT COCAUHEHUE
NIEPBOr0 KOMIbIOTEpPA ¢ poyTepoM. IIpu HaxkaTum Ha KHOIKY «Setup» MOSABUTCS
JMajoroBoe OKHO, B KOTOpoM Ha 3akiaake «Telecom» ycranoBure paszmepsl
BXOJIHOTO ¥ BBIXOJIHOTO Oy(depoB nepenauu (puc. 3.2).

11. Ilepen HavamoOM MOJEIUPOBAHUSA 3aJAUTE CICAYIONIYIO OTOOpaKaeMyro
uHpopmanuio. s auHUI CBSI3M B AMAJIOTOBOM OKHe «Statistical Items» oTmerbTe
nyHKThI «Average workloady». Jliia nepBoro 1K B aHaJIOrMYHOM MAIOTOBOM OKHE
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oTMeThTe TYHKT «Average transaction length». Jlns poyrepa BbIOEpUTE IMTyHKT
«Packets dropped for last s».

W Cgoicrea: 10Base’

1 General Telecom IT F‘rotnn:olsl

Maxdimum bandwidth

|10 |Mbit/sec |
Inbound Buffer Length

[100 Kbytes |
Qutbound Buffer Length

[100 | Kbvtes _ |

Pucynok 3.2. Jluanozoeoe oxkno nacmpoiiku nopma
12. 3amyctute mpoiecc MOAETUPOBaHUS CHOPMHPOBAHHONW CXEMBI Ha
HekoTopoe BpeMmda. [lpm 3ToM Ha »sKkpaHe Oyner oToOpaxaTbCs CpEeAHssA
3arpy’KEHHOCTh O0€UX JMHHUI CBSI3U, CPEOHSAA JJIMHA NEPEaHHbIX MAaKETOB M
YHCJIO MMOTEPSHHBIX TAKETOB 32 MOCIEIHIOK CEKYHY.

IHopsizok BbINOJTHEHHS PAadOTHI

1. Bpluucnure cpenHIOI0 HMHTEHCHUBHOCTh BXOJHOTO A U BBIXOJHOTO K
IIOTOKOB, CpPEHEE BPEMS IIEPEAAUN OJHOIO ITAKETA U BEJIMYHUHY BXOJIHOM HArpy3Ku
Z.

2. Jlns 3amaHHOTO BapuaHTOM pasMmepa Oydepa HaaUTE BEPOSTHOCTH
NOTEPU MAKETOB W CPEJHEE YHUCJIO MOTEPSHHBIX MAaKETOB 3a OJHY CEKYHAY.
CpaBHHTE MTOTyYEHHBIE PE3YBTATHI C PE3YJIBTATAMHU MOJAEIUPOBAHHUS.

3. Onpenenute pazmep Oydepa, mpu KOTOPOM BEPOSITHOCTh NOTEPU TAKETOB
GyzeT mpuMepHo pasHa 1072

4. Haitgute cpenHee 4MCIO TMOTEPSHHBIX MAKETOB 3a OJHY CEKYHAY IpHU
W3MEHEHHOM pa3mepe Oydepa. CpaBHUTE TOJyYEHHBIE PpE3yJbTaThl C
pe3ynbTaTaMu MOJIEITUPOBAHUS.

5. CocraBbTe OTYET O IPOBEICHHBIX UCCIEIOBAHUSIX.
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Tabnuya 3.1
Bapuanmor 3a0anuii

Bapuanr Cpennsis CpenHuii MHTEpBaJ BpEeMEHHU Bequnyuna
AJIMHA MAKeTa, MeKAYy ABYMS COCeJHUMH BXO/IHOT'0
oalT NMaKeTaMM, CeK Oydepa, 6aiiT

1 500 0,001 1000
2 200 0,001 200
3 100 0,001 200
4 400 0,005 800
5 300 0,004 900
6 450 0,001 900
7 600 0,002 1200
8 350 0,002 700
9 200 0,004 400
10 700 0,01 1400

Conep:xkanue or4yera u ero gpopma

1. TurynbHBIA JUCT C Ha3BaHUEM JabOpaTOpHOM paboThl, HOMEPOM
BapuaHTa, paMUJIMEH CTYJIEHTA U TPYIIIIbI.

2. Hcnonb3zyemble GOpMydabl M pacyeTHbIE 3HAUEHHUS  CPEAHUX
MHTEHCUBHOCTEU BXOJIHBIX M BBIXOJIHBIX MOTOKOB, CPEIHEr0 BPEMEHHU Mepeaadu
OJIHOTO MaKeTa MO KaHaly CBS3U U BEJIUYMHBI HATPY3KHU.

3. Cxema cBsi3H, C pe3ysbTaTaMH MOJEIMPOBAHUS, PACUETHOIO 3HAYEHUS
BEPOSITHOCTH MOTEPH U CPETHETO YHCIIA MOTEPSIHHBIX TAKETOB 32 OAHY CEKYHIY.

4. BIBOABI MOJIYYEHHBIM JaHHBIM.

5. PacuetHoe 3HaueHHMe BEIWYMHBI Oydepa U TOJYYCHHOE 3HAUYCHUE
BEPOSATHOCTHU MOTEPH MAKETOB.

6. Pe3ynbpTaThl MOJIEIMPOBaHUS MIPU PACUETHOM BeIHMUUHE pa3Mepa Oydepa.

7. BIBOJIBI O TpOieIaHHOM paboTe.

KoHTpoJsibHBIE BONIPOCHI M 32UTA PA0OTHI

KonTpoabHbIe BONPOCHI

1. Yto moHuMaeTcs Moj cpeiHed HHTEHCUBHOCTHIO OOCTYKMBaHUS MTaKETOB
cepBepoM U(PPOBON CUCTEMBI?

2. Kak BblUMCHSICTCS CpEOHSS WHTEHCUBHOCTh M Harpy3ka BXOIHOTO
oTOKa?

3. Ot kakux mapamMeTpoB IU(GPOBO CETH 3aBUCUT BEPOSTHOCTH
OJIOKUPOBKH?

4. Kakue monenu Tpaduka BXOJHOTO U BBIXOJHOTO MOTOKOB MCIIOIB3YIOTCS
B JJaHHOM JTabopaTopHoi padoTe?

5. Kak BplUHCHsS€TCS CpeIHEE YMCIO IMOTEPSIHHBIX MAKETOB 3a E€AWHUILY
BPEMEHU?

6. [lepeunciuTe OCHOBHBIC y3JIbl aHATU3UPYEMOM IU(PPOBOI CETH CBS3H.

7. UTO BIMSIET HA CKOPOCTH MEPEJaYM NAKETOB O KaHAy CBSI3U?
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8. Kak wW3MEHUTCS WHTEHCHBHOCTH BXOJHOTO ITOTOKA, €CJIM YBEIUYUTh
CpEIIHUI MHTEPBaJ BPEMEHU MEX]y IBYMs COCETHUMU MaKeTaMu?

9. Kak u3MeHHTCS MHTEHCHUBHOCTH MOTOKa OOCIY)KEHHBIX IMaKETOB, €CIIU
YBEIUYUTH MPOMYCKHYIO CHOCOOHOCTH KaHaja CBSI3U?

3amura padoTsl

3ammTa paboThI 3aKII0YAETCS B!

— BBINOJHEHUM 3aJaHuil pasnena «MeToauka W TOPSAOK BBITOJIHEHUS
paboThY;

— OTBETax Ha KOHTPOJBHHBIC BOMIPOCHI;

— TPEJOCTABJIICHUH OTYCTA.

Cnucok pekoMeHayeMoi TUuTepPaTypbl
OcHosHast
1. Teopuss tenerpaduka : yued. mocoobme / H. HO. Bbparuenko . -
Crasponons: M3a-8o CKOVY, 2014. - 224 c. : u.
2 . Kpsuios, B. B. Teopus Tenerpaduxa u ee npuioxenus / B. B. Kpouios,
C.C. CamoxsaioBa. — CI16.: BXB-IletepOypr, 2014. — 288 c.
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