JIABOPATOPHBIE PABOTbI

1. MogenupoBaHue TPex3BeHHOW CXeMbl

Iesn u conepkanue

Lenb pa®oThl: MOJEIMPOBAHIE TPEX3BEHHON CXEMBI M pacueT €€ OCHOBHBIX
XapaKTEPUCTHUK.

®opMmupyemMble KOMIIETEHIINH

OI1K-1 CnocoOHOCThIO MOHUMATh CYIIHOCTh W 3HaueHHuE WHGPOpMallUU B
Pa3BUTHUH COBPEMEHHOr0 MH(GOPMALMOHHOIO OOIIECTBA, CO3HABATh OMACHOCTH U
yrpo3bl, BO3HUKAIOIIME B 3TOM Ipolecce, cOOIoAaTb OCHOBHbIE TpeOOBAHHUSA
MH(GOPMaILMOHHON 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 CaMOCTOSITEIbHOM pabOThl Ha
KOMIBIOTEPE ¥ B KOMIBIOTEPHBIX CETSIX; OCYIIECTBISATH KOMIIBIOTEPHOE
MOJICJIMPOBAHUE  YCTPOWCTB, CHUCTEM U IMPOLECCOB C  HCIOJIb30BAHUEM
YHHUBEPCAJIbHBIX TAKETOB MIPUKIIAIHBIX KOMIIBIOTEPHBIX IPOrPAMM.

[IK-5 CnocoOHOCTBIO NPOBOAUTH pPabOTHl MO YHPABIECHUIO MOTOKaMHU
TpaduKa Ha CETH.

Teopernueckoe 060CHOBaHHE

PaccmoTpum mpoctyro Tpex3BeHHy0 cxemy (puc. 1.1 a), KOTOpyr MOXKHO
cmonenupoBath B mporpamme NetCracker ¢ momormipio 4etbipex TenehOHOB
(Telephone) u gyetbipex odpucubix ATC (PBX) (puc. 1.1 6).
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Pucynox 1.1. Tpexzeennas kommymayuonunas cxema: a) — CmpyKmypHas cxema,
0) — peanuzayus cmpykmypHou cxemsl 8 npocpamme NetCracker

V3en «Telephone» renepupyet ronocoBoit Tpaduk k yziam «Telephone (3)»
u «Telephone (4)». Ananoruuno, y3en «Telephone (2)» mepemaer rojocoBbie
coobmenust y3nam «Telephone (3)» u «Telephone (4)». Takum oOpazom,
ycrpoiictBa «Telephone» u «Telephone (2)» COOTBETCTBYIOT KOMMYyTaTopam
NIEPBOT0 3B€HA CTPYKTYpHOU cxembl puc. 1.1 a.

OCHOBHBIMM ~ XapaKTEPUCTUKAMH  MHOTO3BEHHBIX  CXEM  SIBJISIIOTCA
BEPOSTHOCTh  TOTEPh  TMOCTYNUBIIETO BBI30BA W  BEIMYMHA  3arpy3Ku
MIPOMEKYTOUHBIX JIMHUH CBS3H.

JUis TOro 4toObl OIpPEeNeaUTh 3TU XapaKTEPUCTHKU HEOOXOAMMO 3HATh
3aKOHBI pacrpeaeNeHus] BEPOITHOCTEH sl JUIMTEILHOCTH pa3roBopa U MHTEpBajia
BPEMEHHU MEXKIy COCeAHUMHU BbI3oBaMH. MccienoBanus TtenepoHHOro Tpaduka
NoKa3ajl, 4YTO B KAuyeCTBE OTUX pACHPEIEICHUH XOpOLIO  IMOAXOAUT
HKCIIOHEHIMAbHAsl TJIOTHOCTh pacnpeneneHus BepositHocte (IIPB), xotopas
OIUCBHIBAETCS CICAYIOLIUM BBIDAXKEHUEM:

w(X)=ie™ , x>0,

rae A =1/m; - BenuunHa oOpaTHas MaTeMaTudeckomy oxxumanuto (MO) my,
OTIpEAENAIOasi MHTEHCUBHOCTH IMOTOKA.

O6o03HaunM vepe3 M¢“™ cpeqHIOI UIMTEIBHOCTh pa3roBopa, a uepes my” -
CpeIHMIl WHTEpBal BPEMEHH MEXAy pasroBopamu. B 3Tux o0003HaueHUX
BeJIMYMHA HArpy3Ku Z;, co3gaBaeMasi OJHHUM a0OHEHTOM OMpeAeNseTcs T0
bopmyie
m]gase )\‘06 + )\‘pa%

7. = =
1 ase aze
my + m§e 2z

YuuthiBas, 4T0 4KMCIO aOOHEHTOB Ha BXOJE KOMMYTAaTOpa TEPBOTO 3BEHA
pPaBHO JIBYM, a BXOJHOU MOTOK SIBJIIETCS MTPOCTEUIINM, TO OOIfasi Harpy3ka Oyner
= 221 .

BpruncnuM  BEpOSTHOCTH MOTEPH Uil JAHHOW TPEX3BEHHOM CXEMBL.
OdeBuHO, YTO OJOKUPOBKM BHI30BA BO3MOXKHBI TOJILKO B TOM ClIy4ae, KOTJa
MOCTYNUBIIUM BBI30B 3aCTaeT 3aHATON JIMOO MPOMEXKYTOUHYIO JIMHUIO MEXKIY
COOTBETCTBYIOIIIMMHU KOMMYTATOpaMH MEPBOTO U BTOPOTO 3BEHBEB, JIMOO 3aHATOMN
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HpOMC)KyTOIIHYIO JIMHUTIO MG)KI[y KOMMYTaTopaMI/I BTOpOFO nu TpeTLeFO 3BCHLCB.
TaK KaK 9TH ABa CO6I>ITI/ISI COBMCCTHBI, T.C. MOFYT HpOHSOfITH OILHOBpCMCHHO, HO
HE3aBHUCHUMBI, TO BGpOHTHOCTL 6JIOKI/IpOBKI/I y>i(€ HOCTYHI/IBHIGFO pa3r0130pa 6y,Z[eT
onpenenaThes o hopmylie:
p=P(A) + P(B)—P(A)-P(B)=2Z-2Z2.
B IIOCJIICAHEM BLIp&)KeHI/II/I BCIIMUMHA 3aHATOCTU HpOMC)KYTO‘IHOﬁ JIMHUU

IPUHUAMAJIACh PABHOM CpeHel BEIMYMHBI HATPY3KH IPOXOIAILEH Yepe3 Hee.

O6HIaH BCPOATHOCTL IIOTCPb JIA Bcel TpGXSBCHHOI‘/’I CXEMbI HaAXOAUTCs
IMyTCM YMHOXCHHA BCPOATHOCTHU p Ha BCPOATHOCTH IIOCTYINNICHUS OYCPCAHOIO
BBI30BaA.

VuuThIBas OSKCIIOHEHIMAIBLHOE paclpeie/icHHe, BXOIHOM IOTOK 3asBOK
MOXXHO CYUHUTATh HpOCTeﬁmHM, N TOrJga BCPOATHOCTH IIOCTYINUICHHUA OYCPCIAHOIO
BbI30Ba paBHaA 1.B PE3YIbTATC BCPOATHOCTD ITIOTCPH OIIPCACIIACTCA BBIPAKCHUCM

Pe=p=22-2°2.
COOTBETCTBEHHO CpeaHeC 4YMCIIO MOTCPAHHBIX BBISOBOB AJIA OJHOI'O BXO/ad

KOMMYTaTopa 3a BpeMsi t MO>kHO HailTh o hopmyrie
t

N = L —
B P aze .
my 4+ mg*

Oo0opynoBanne 1 MaTepuaJIbl

JIns  BBIMONHEHUs JA00OpaTOpHOM pPabOThl HEOOXOIUM MEPCOHABHBIN
xommbroTep ¢ ycraHoBineHHON NetCracker Professional 4.1 u makerom Microsoft
Office.

YKa3aHus 10 TeXHUKe 0e30IaCHOCTH

HeoOxonumo  BBIMOJNHATH TpeOOBaHUS 1O TEXHUKE OE30MaCHOCTH,
MPEyCMOTPEHHBIE ISl KOMIIBIOTEPHOIO KJlacca

1. He BxiroyaTh KOMMBIOTEp 0€3 pa3pelleHus] aIMUHUCTpaTOpa Kiacca U
IIPEII01aBaTesl.

2. 3ampemniaeTcsi CaMOCTOATENbHO BCKphIBaTh Kopmyc [TK.

3. He xacaTbcs OJHOBPEMEHHO JKpaHa MOHUTOpa U KIABHATYPHI
(BO3MOKEH pa3psl MOBBIIIEHHOTO JIEKTPOCTATUYECKOTO MOTEHITHAA).

4. He 3arpomoxnaTh BepXHHWE TIaHETW YCTPOMCTB OymaramMu W
IMOCTOPOHHUMU YCTPOMCTBAMU.

5. He mnpukacatecs oOJIHOBpeMEHHO K Meraumdyeckum yactam I[IK u
YCTPOMCTBAM, UMEIOIIUM €CTECTBEHHOE 3a3E€MJICHUE.

6. 3ampemiaeTcs NPOU3BOAWTH  OTKJIIOUCHHME THUTaHUS BO  BpeMs
BBITIOJIHCHUSI AKTUBHOM 3a7]a4H.

7. He momyckarh momnajaHue Bjlard Ha MOBEPXHOCTh CHCTEMHOTO 0JIOKa,
MOHHTOPA, KJIABUATYPY, IPUHTEPHI U IPYTUE YCTPOMCTBA.



MeToauka u NOPsI/IOK BbINOJTHEHUSI PAa0OThI

MeToauka BbINOJHEeHUs Pad0ThI

MogaenupoBanue Tpex3BeHHOI cxembl B mporpamme NetCracker

1. Ins co3maHusl TPEX3BEHHOM CXEMbI, MpejcTaBieHHoN Ha puc. 1.1 6, B
opay3epe nporpammbl NetCracker nepeiiaure Ha 3akinaaky «Audio equipment» u B
MaHeNu ycTpocTB BeiOepuTe «Telephoney.

2. PazmecTute ueThipe TenedoHa, kak nmokaszano Ha puc. 1.1 6

3. Ilepenaure Ha 3aknaaky «PBX».

4. B manenmu ycrpoiictB Bbioepute oducayio ATC «PBX» u ¢ momortisio
yKazaTels pa3MeCcTUTe X Ha pabodeit o0acTu B cOOTBETCTBUU ¢ puc. 1.1 6.

5. B pexume «Link devices» coenunute Tteneponsl ¢ «PBX», B
MOSIBUBIIEMCSI TMAJIOTOBOM OKHE BbIOepuTe mopthl «Phone Line» u «Station Line»
U HaXmMuTe KHONKY «Link».

Cesizu mexny opucHeiMH ATC cTposiTcs aHAJIOTMYHBIM 00pa3oM C TOWU
JUIIb pa3HULIEd, YTO B JIUAJIOTOBOM OKHE BbIOMparoTcss mopThl «Truncy.
[TocTtpoenHass ceTb CBsi3u OyJeT HWMETh KaHalbl CBS3U C TeleoHamHu C
MPOITYCKHOM CITOCOOHOCTRIO 56 Kout/c.

bynem momarate, 4TO TOJOCOBOM TpaguK B aHAIU3UPYEMOM CHCTEME
JIBUKETCS OT MEPBOTO M BTOPOTO TelIe(POHOB K TPETHEMY U UETBEPTOMY, KOTOPHIC
obo3naueHbl «Telephoney, «Telephone (2)», «Telephone (3)» u «Telephone (4)»
COOTBETCTBEHHO. [[7151 3TOTO:

6. Breioepute pexum «Set Voice Callsy u ¢ momomibio yka3zateysi MBIIIH
OTMEYAETCsl CHaualla MepBblid, a 3aTeM TpeTui TenedoHsl (3To OyAEeT 03HaYaTh, YTO
TpaduK JBUKETCS OT MEPBOTO K TPETheMy Telie(pony).

/. B mosiBuBIIEMCS TUATOTOBOM OKHE HaxMmute KHONKY «Edity. B HOBOM
nuagoroBoM okHe (puc. 1.2) BeIOEpUTE 3KCIOHCHITMANBHBIC PACTIPEASICHUS IS
BpeMeHu paszroBopa «Session Length» m Bpemenu Mexay Be3oBaMu «Time
Between Callsy.

8. 3mech xe yCTaHOBUTE paBHBIMH HYJIO Bpemsi coeauHeHus: «Connection
Setup Time» M BPEMs Pa3beIMHCHHS «Connection Shutdown Time».

.
Ceoiicrea: Voice Call [&J
T Trafic T2 Call |
Session Length
[Eooneria JENEY =l
Time Between Calls
|Exponential | [100 s -
Connection Setup Time
o =
Connection Shutdown Time
0 s =l

0K | CrmaeHa

e —

Pucynox 1.2. Jluanocoeoe okno nacmpoex napamempos 201008020
mpaghuxa

Crnpaexa |
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9. BbImonHUTE AaHAJOTHUYHBIE OINEpalMH ISl YCTAHOBIIEHUS TOJOCOBOTO
TpaguKa MEXAYy TMEpPBBIM W UYETBEPTHIMU Tele(POHAMHU, BTOPHIM U TPETHUM U
BTOPBIM U YETBEPTHIM.

10. [lepen HauamoMm MOAETUPOBAHUS JIA TIEPBOrO U BTOPOro Tele(dOHOB B
okHe «Statistical Items» ormeTsre mynkt «Calls blocked».

11. 3anmyctuTe mporecc MoAeIUpoBaHus copmupoBanHoi cxembl Ha 10000
miaroB. [Ipu sTomM Ha skpaHe Oyner oToOpaxkaTbcs oOlIee YHMCIO MOTEPSHHBIX
BBI30BOB COOTBETCTBYIOUIUMHU TeIE(HOHAMHU.

Iopsaok BeINOJTHEHUsI padOThI
1. BeluuciauTe CpemHIOI Harpys3ky, CO3/1aBa€MYK0 B IPOMEKYTOUYHBIX
JMHUSAX OJJHUM BXOJIOM KOMMYTaTOpa MepBOTo 3BEHA.
2. Bprumcnure BEpOSITHOCTh MOTEPH U CPEAHEE YMCIIO MOTEPSIHHBIX BHI30BOB
JUIs1 KOMMYTaTopa MepBOro 3BEHa.
3. BrinmosHMTE MOAENUPOBAHUE TPEX3BEHHOM CXEMBI, MPEICTAaBICHHOM Ha
puc. 8, ¢ 3aganabiMu napamerpamu [1PB Tpaduxka.
4. CpaBHHUTE TIOJIyYCHHbIE pE3yJbTaThl pacyera C pe3yibTaTaMu
MO/ICJIMPOBAHUSI.
5. CocTaBbTe OTUET O MPOBEIECHHBIX UCCIEAOBAHUSIX.
Tabnuya 1.1
Bapuanmu 3a0anuti

Bapuanrt ITapametpsi IIPB (cek.): Bpemsi pa3roBopa/BpemMsi Me:K1y BbI30BAMH
1 50/100
20/100
30/70
30/100
25/50
40/100
20/70
50/50
40/80
30/60

Ol (N[O|O1PR|W N

=
o

Conep:xkanue oryera u ero gpopma
1. TUTynBHBIN IUCT ¢ HA3BaHUEM JTaOOPATOPHOM pabOTHI, HOMEPOM BapHaHTa,
dbamMunment CTyieHTa U TPYTIIHL.
2. Pe3ynbTathl pacyeTos.
3. Cxema CBSI3M € pe3ysIbTaTaMu MOJICTUPOBAHMS.
4. BBIBOJIBI IO MOJYYEHHBIM JTaHHBIM Pacu€TOB M MOJICIMPOBAHMUSI.
5. BriBogbI 0 TIpOJIeIaHHOM padoTe.



KoHTposbHBIE BONIPOCHI M 321MTA Pad0ThI
KoHTpoJibHBIE BONIPOCHI
1. JlaiiTe onpenenaeHre MHOTO3BEHHBIX CXEM.
2. UeMy paBHsIE€TCSl BEPOATHOCTD 3aHATOCTH OAHON POMEXYTOUHOU JTUHUU?
3. Ilepeuncnure OCHOBHBIE XapaKTEPUCTUKU Ka4€CTBA MHOTO3BEHHBIX CXEM.
4. Kak omnpenensieTcs CpelHee YUCIO TMOTEPSIHHBIX BBI30BOB ISl OJHOIO
BXxoJa?
5. KakoBa BepOSITHOCTh MOCTYIUIEHUS OYEPEAHOTO BBI30BA ISl MPOCTEHMIIEro
OTOKA?
6. Onumure CcuTyaluu, NOpU KOTOPBIX TMPOUCXOAST TMOTEpU BBI30BA B
IIPEACTABICHHON TPEX3BEHHOM CXEME.
3ammuTa padoTsl
3amuTa paboThl 3aKJII0YAETCS B!
— BBINOJHEHUM 3aJaHuil paznena «MeTonuka M TMOPSIOK BBITOJIHEHUS
paboThDY;
— OTBETax Ha KOHTPOJIbHBIE BOIIPOCHI;
— IIPEJOCTABJICHUH OTYETA.

Cnucok pekoMeHIyeMoii JTuTepaTyphbl
OcHoenas
1. Teopus Ttenerpadpuka : yueb6. mocobme / H. HO. bpatuenko . -
Crasponons: M3n-8o CKOVY, 2014. - 224 c. : .
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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