2.0npepeneHne OCHOBHbIX XapaKTepPUCTUK
uncpoBOon cucrtemMbl

Leab u coaep:xxanue

Llenb paOoThI: ONpeneaeHNe OCHOBHBIX XapaKTEPUCTUK LUPPOBOI CUCTEMBI
CBSI3U ITyTEM MOJEIMPOBAHUS U C IOMOIBIO TEOPETUYECKUX METO/IOB.

®opmMmupyemMble KOMIIETEHIINH

OI1K-1 CrnocoOHOCTBhIO MOHUMATh CYIIHOCTh W 3HaueHHUE WHGOpMallUU B
pPa3BUTUU COBPEMEHHOTO MH(POPMAIMOHHOTO OOIIECTBA, CO3HABATH OMACHOCTH U
yrpo3bl, BO3HUKAIOIIME B 3TOM Ipolecce, cOOIoAaTb OCHOBHbIE TpEeOOBAHHUS
MH(POPMAILIMOHHON 0€3011aCHOCTH, B TOM YHCJIE 3aLIUThl TOCYJapCTBEHHOMN TalHBI.

OIIK-3 CriocoOHOCTBIO BIaJIETh OCHOBHBIMH METOJIAMH, CIIocOOaMU H
CpelICTBAMH MOJYYEHUS, XPAHEHHUS], TepepabOTKH HHPOPMaLIUH.

OIIK-4 CnocoOHOCTPIO HMMETh HaBbIKK CaMOCTOSITENIbHOM pabOThl Ha
KOMIBIOTEPE ¥ B KOMIBIOTEPHBIX CETSIX; OCYIIECTBISATh KOMITBIOTEPHOE
MOJICJTUPOBAHUE YCTPOWCTB, CHCTEM U TMPOILECCOB C  HCIOJIb30BAHUEM
YHHUBEPCAJIbHBIX TAKETOB MIPUKIIAIHBIX KOMIIBIOTEPHBIX TPOrPAMM.

[IK-5 CnocoOHOCTBIO MNPOBOJUTH pPabOThl MO YHPABIECHUIO IOTOKaMHU
TpaduKa Ha CETH.

Teopernyeckoe 060CHOBaHHE

Paccmotpum nudpoByto cets cBs3u Ha 6aze mpotokona TCP/IP, cocTosiryto u3 aByx
nepcoHanbHbIX KoMbioTepoB (ITK) coennueHHBIX MEXIY co0oii uepe3 Hub (puc. 2.1).

£ = =5

PC Ethernet Hub(6) PC(2)
Pucynox 2.1. [lpocmas yugposas cemo cés3u

[pu pacueTe XapaKTEPUCTHK TAKOW CETH HEOOXOAUMO 3HATh 3aKOH PACIPEICICHUS JIJTHH
nepeaBacMbIX TMaKeToB (X) W pacmpelelieHHe WHTEPBaJOB BpeMeHH Mexay Humu o(t) .
Cuuraercs, yro 3t [IPB n3BectHbl. Tora MOXXHO ONpEAEIUTh CPETHIO [UIMHY TIepeIaBaeMbIX
MaKeTOB Kak Maremarndeckoe oxuganue (MO):

m, = f xw(x)dx,

u Cpe,Z[HI/Iﬁ HHTCPBAJI BPpCMCHU MCXKAY ABYMS COCCOAHUMU ITAKETAMU:
m; = J tw(t)dt.

B tab6n. 1.1 npuBenens! Hanbosee yacTo Ucmonb3yeMble B MdpoBbix cucremax [IPB ¢
UX OCHOBHBIMH YHCJIOBBIMHU XapaKTEPUCTUKAMH.

Tabnuya 2.1
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Yacmo ucnonvzyemoie IIPB 6 yugposuvix cucmemax cesazu

Ha3BaHue 3aKoHa IL1oTHOCTH pacnpenenenus MoMmeHTBI
pacnpe/eeHust BeposiTHOCTEl (X)
HopmanbHblii 1 (x — a)? m =a,u=o?
21no P\ T 202 3 =0,y = 30*
PaBHOMEpHBII a+b (b — a)?
,a<x<bh = —
h—aqg &% my 5 ke 17
1 4
pz =0,py = %(b —a)
DKCHOHEHIIH- Ne ™ x>0 m;, = 1/, m, = 2/N,
QJIbHBIH ty = 1/Nus = 2/,
te =9/ A
Jlorapudmu- 1 (Inx — a)? m, = exp(a + 0,502),
deckn- 2o exp 202 ’ Uy = exp(Zza +02)-
HOpPMAJTbHBIH x>0 - (exp(o°) — 1)
Tamma 1 a1,-2/8 m; = af,m, = a(a + 1)p?,
BT (a) ' Hy = af? s = 2ap’,
x>0,8>0 ps = 3(a +2)ap*
- a-1 e 1
Beiibya afx® texp(—fx*),x =0 my =T <1 N %) 5,
=(r(1+3)
Uz = p
—T? (1 + 1) ﬂ_z/“
a

Ha ocHoBe BenuumH My
KaHaja CBs3u 1o GpopmyJie

U My ONpenenseTcs CpPeaHss 3arpyKEHHOCTH
F=my,/my=my u,

roe w4 =1/m; - WMHTCHCHBHOCTH IEpeJayM IaKeTa IO KaHaly CBSI3W. AHaIH3

JJAHHOTO BBIPAXKEHUSI MTOKA3bIBAET, YTO 3arPY’KEHHOCTb JIMHUU CBSI3U 3aBUCUT KaK

OT pa3MEpPOB MEPEAABAEMBIX IMMAKETOB, TAK U OT MHTEHCUBHOCTH HMX TIE€HEpPAIUU

CETEBOM KapTOM.

Ecnu Benmuuuna F >Jine , TAC Hline - IpEeACbHAS CKOPOCTh MEPEAAUN JaHHBIX
10 JIMHUU CBSI3M, TO HEKOTOpPHIE M3 TEPEJaHHBIX TMAKETOB OYIyT TEPATHCSA C
BEPOSTHOCTHIO

Cpennee BpeMsi Mepeiayd TakeTa MO KaHaTy CBS3W OMPEACNseTCs II0
bopmye
m, 1

bep =

1-9line U
rac y - ”THTCHCUBHOCTD II€PE€Jadu IIaKECTOB 110 JIMHUHW CBA3H. 3Has BEJIUUMHEI A U U,
MO>KHO OTNPEJIETUTh HAarpy3Ky B LU(PPOBOM cUCTEME KaK
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Z=lu.
O0opynoBanne U MATEPHAIBI

s BeIMOJHEHHUs 71a00paToOpHOl paboOThl HEOOXOAMM IMEPCOHATBHBIN
kommbioTep ¢ ycranoBineHHOU NetCracker Professional 4.1 u makerom Microsoft
Office.

YKka3aHnud no TexXuuke 0e30macHoOCTH

HeoOxogumo  BBIMONMHATH TpeOOBaHUS 1O TEXHUKE OE30MacHOCTH,
PELYCMOTPEHHBIE JI1 KOMIIBIOTEPHOTO Kilacca

8. He BxmouaTh KOMIBIOTEp O€3 pa3pelieHus agMUHUCTpaTopa Kiacca U
MPEno1aBaTelIs.

9. 3ampemaeTcsi caMOCTOATEIHHO BCKphIBaTh Kopmyc [1K.

10. He xacatbcsi OJHOBPEMEHHO OSKpaHa MOHHUTOpa U KJIaBUATYpPHI
(BO3MOKEH pa3ps]l MOBBIIIEHHOIO 3IEKTPOCTATUYECKOTO MOTEHIUANA).

11. He 3arpoMoknaTh BEpXHUE TIAHEIM YCTPOWCTB OyMaramMu H
IIOCTOPOHHMMH YCTPOMCTBAMM.

12. He mnpukacaTbCsi OJHOBpPEMEHHO K MeramaumdyeckuMm dactaMm [IK wu
YCTPOMCTBAM, UMEIOIIMM €CTECTBEHHOE 3a3€MJICHUE.

13. 3anpemaercst OPOU3BOAUTH  OTKJIIOUEHHWE MUTAaHUS BO  BpeMs
BBITNIOJIHEHMSI aKTUBHOM 3aJJauH.

14. He nonmyckaTh monajaHue BIaru Ha MOBEPXHOCTh CUCTEMHOTO OJIOKa,
MOHHUTOpA, KJIaBUATypy, IPUHTEPHI U IPYrUe yCTPOICTBA.

MeToanka u NOpsi/IOK BbINOJTHEHUSI PadOThI

MeToauka BbINOJHEHUS Pa00ThI

MoaeaupoBanue nuppoBoii cetu B nporpamme NetCracker

Jlns co3pgaHus ceTH CBS3UM , MpEJCTaBIeHHOW Ha puc. 2.1, B Opaysepe
nporpammbl NetCracker HyXHO

1. Ilepeiinure Ha 3akmanaky «LAN workstationsy W B maHeIum YCTPOHCTB
BbIOpaTh «PCy.

2. Pasamecture npa I1K, kak moka3ano Ha puc. 1.1 u nepeliaure Ha 3aKIagKy
«Hubs». B packpsiBatomemcsi criucke BbiOepere om0 «Shared media» u u3
NaHeIu YCTPOMCTB nepeHecuTe B padouyto obsacts «Ethernet Huby.

3. B Opaysepe nmepeitaute Ha 3akimanky «LAN  adapters», B
packpeiBatoieiics BeTBU BblOepere «FEthernet»y u B Hell oTmeThTe (GuUpMy
mzroroButelis «3Com Corp.». B manenu ycTpolcTB HalauTe ceTeByto miaty «Fast
EtherLink 10/100 PCI» u ¢ noMomibto yka3aTessi MbIIIM NEPEeMECTUTE €€ CHavala
Ha nepBbiii [1K, a 3arem Ha BTOpOii. B pesynprate KOMIBIOTEpHI OyayT WMETh
JAHHYIO CETEBYIO IIaTy U BO3MOXKHOCTh noakitoueHust k «Ethernet Huby.

4. B pexxume «Link devices» coenqunute kommbioTepsl ¢ «Ethernet Hub» u B
MOSIBUBIIIEMCSI TMAJIOTOBOM OKHe HaxkmuTe KHOMNKY «Link». IlocTtpoeHnnas cerb

CBsI3U OyJIeT UMETh KaHaJl C MPOIYCKHOM criocoOHocThI0 10 MbuT/C.
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bynem mnonarate, 4yto Tpaduk B aHanM3upyemMon LUDpPOBON cucteMe
neukercs ot nepsoro [1K, koTopsiit 0603HaueH kak PC, ko Bropomy — PC (2). s
3TOTO

5. Beibepute pexum «Set Trafficy M ¢ moMombrO yKazaTeds MBIIIH
OTMETHTE CHauaJIa MEPBbIi, a 3aTeM BTOpoil T1K.

6. B mosBuBIIIEMCS MAOTOBOM OKHE OTMEThTe NMYyHKT «Small office» u
Ha)XMHUTE KHOTIKY «Edity.

/.B  HOBOM  JMaJOroBOM  OKHE  BBIOEpUTE  AKCHOHEHIMAJIHLHOE
pacmnpeneneHue i1 pa3MepoB niepenaBaemMbix maketoB ¢ MO paBabiM 500 GaidT.

8. /In1  MopenupoBaHWS  HWHTEPBAJIOB  BPEMEHH  TaKKe  YKOKHUTE
sKkcroHeHnuansayio [IPB ¢ mapamerpom 107° c.

9. [lepen HayasioM MOJEIMPOBAHUS 3aJaUTE CIEAYIONIYI0 OTOOpa)kaeMyro
UH(pOpMAIHIO.

10. Jlmg nuHUM CBSI3M B JAMAJIOTOBOM OKHE «Statistical Items» oTmeThTe
nyHKTHI «Average workload» u «Current utilizationy.

11.  Jns neporo [IK B aHaTOrHYHOM JUAIOTOBOM OKHE OTMETHTE ITyHKThI
«Transactions send» u «Average transaction lengthy.

12.  Jlns Broporo BeiOepuTe MyHKT « Transactions recived».

13. 3anmyctute mnporecc MOACIUPOBAHUS CHOPMUPOBAHHOM CXEMbl Ha
HeKkoTopoe Bpems. [Ipu sTom Ha sKkpaHe OyaeT OTOOpa)xaThCs CPEIHss IJIMHA
MepeIaBacMoro IMaKeTa, CPEAHsS 3arpy)KCHHOCThb JIMHWH, BEIWYMHA TEKYIIeH
3arpy3Kd JUHUW CBSI3W B TMPOIICHTaX W OOIIee YUCIIO TEePEAaHHBIX M TPHHITHIX
MTaKEeTOB.

IHopsinok BbINOJIHEHHS PadOTHI

1. BeluncnuTe CpenHIO 3arpy’KEHHOCTb KaHaja CBS3H, CpelHee BpeMs
IIepeIavn OJTHOTO MAKEeTa U BEJINYMHY HArPY3KH B CETH.

2. BeimonHuTe MoaenupoBaHue U(PpoBOil ceTH, MPEACTABICHHONW Ha pUC.
10, c 3aganusiMu mapamerpamu [1PB Tpaduxa.

3. CpaBHUTE TIONy4YE€HHBIE pE3yJabTaThl pacdyera ¢ pe3ylbTaTaMu
MOJIEJIMPOBAHUSI.

4. zmennte mapametpsl [IPB  Tpaduka Takum o0pasom, dYTOOBI
BEPOSATHOCTH IOTEPU MAKETOB Pg = 0,5 .

5. BeimmonnuTe mMonenupoBaHue NUQPPOBOM CETH C HOBBIMU TapameTpaMu
[1PB 1 Ha OCHOBE MOJYYEHHBIX PE3YIbTATOB BHIUNUCINUTH BEIUYHHY ITOTEPb.

6. CocTaBUTh OTUYET O IPOBEJCHHBIX UCCIIETOBAHUSMX.
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Tabnuya 2.1
Bapuanmut 3a0anuii

Bapunant | IIPB pasmepa/IIPB unrtepBana Ilapametpsl IIPB (6aiit/cex)
1 PaBHOMEpHBII/DKCIIOHEHIIATBHBIH a=500; b=1000/m; =0,001
2 DKCIOHEHINATLHBII/ my =500/ m; =0,04

DKCIOHEHIUATLHBIHI
3 [MamMa/ DKCTIOHEHIINATIBHBINA a=50;pB=4/m=0,001
4 Jlorapudmuuecku-HOpMaTbHBIH/ a=4;0=2/m=0,01
DKCIIOHCHITNATbHBIHN
5 BeiiOynna/ DxcrioHeHIIMATbHBIH m; =500 ; u, =100/ m; =0,05
ODKCIOHEHIMAIbHBIH/PaBHOMEPHBIN m, =400/a=10"°;b=10"
DkcnoneHmansabi/Koncranra m, =300/a=10"
DKCIOHEHIMAIBLHBIH/DKCIIOHEHIHAI
bHBIN my =600/ m; =0,001
PasromepHbIii / KoHcTanTa m, =250/a=10"
10 ["amma / DKCIOHEHIMATIBHBIN a=60;p=10/m=0,002

Copepxanue oruera u ero ¢gopma

1. TuTynbHBIM JUCT C Ha3BaHUEM JIAOOpPATOPHOW pabOThl, HOMEPOM
BapuaHTa, (paMUIIMEN CTYJEHTa U TPYMIIbL.

2. Wcxonuweie IIPB ¢ 3aganHbIMU MapameTpamMu, pacueTHbie (OPMYIIBI,
pE3yNbTaThl PACUETOB.
CxeMa cBA3M C pe3yJbTaTaMid MOAEINPOBAHUS.
BbIBOIBI IO MOJIYYEHHBIM JAHHBIM PAacY€TOB U MOJCIUPOBAHMUS.
N3menennsie napamerpsl [1PB.
Teopernyeckne U IKCIIEPUMEHTAIbHBIE 3HAYEHMS TIOTEPD.
BriBos1bI 0 MipOJIeTIaHHOM padoTe.

oo o e w

KoHTpoJibHBIE BONPOCHI U 3a1IIUTA PA00THI
KonTposbHbIe BONPOCHI
1. Ilepeuncnure ocHoBHble [IPB, ucnonb3yembie B LUQPPOBBIX CHUCTEMaX
CBA3U.

2. Kak moBnuseT Ha BEIMYMHY HArpy3KH YMEHBIICHHE CPETHETO pa3mepa
nepeaaBaeMoro rnakera.

3. Kaxk onpenensercst cpeaHee BpeMs repeiadn MmakeTa 1no KaHairy cBsi3u?

4. Kak moBiMseT Ha BEJIWYMHY HArpy3Kd YBEJIWYEHHUE HMHTEHCHUBHOCTU
nepesavy MakeToB Mo KaHaly CBA3H?

5. Kakue cnoco6s! coequnenus n1eyx [1K mexny co0oit Bam n3BectHbI?

6. Kak cBsi3aHa BelMYMHA HArpy3KH C MHTEHCUBHOCTBHIO F€HEPAllMU MAaKETOB

CETEeBOM MIATOM U MHTEHCUBHOCTBIO nepeaadun rnaxkCToB 1o KaHaly CBs3H?
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3ammuTa padoTsl

—3amuTa paboThl 3aKII0YAETCS B!

—BBIMIOJJHEHUN 3afaHuii pazznena «MeToAauka W TOPSAOK BBIMOJTHEHUS
paboThDY;

—OTBETaX Ha KOHTPOJIbHBIE BOTPOCHI;

—Tpe0CTaBICHUH OTYETA.

Cnucok pekoMeHIyeMoil JTuTepaTyphl
OcHosnas
1. Teopus Ttenerpaduka : yued. mocodme / H. FO. Bparuenko . -
Crasponons: U3n-8o CKOY, 2014. - 224 c. : u.
2. Kpsuios, B. B. Teopus tenerpaduka u ee npunoxenus / B. B. Kpbuios,
C.C. CamoxBainona. — CI16.: bXB-IlerepOypr, 2014. — 288 c.
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