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1 Ilens paboThI

- OpraHu3amus JOKaJbHBIX CETeH I HEOOJBINMX KOMIIAHHM,
BBIXOJ B HHTEPHET KOTOPHIX pEaM30BHIBACTCA IIPH  ITOMOIIH
MapiipyTu3aTopoB kommanuu «CisCO Systems» Ha 0a3e TEXHOJIOTHHU
Voice over IP.

2 KpaTkue TeOpeTUYECKre CBEICHUS

IP-Tenedonust sBasiercst ogHON M3 oOnacTel mepemadyu JaHHBIX,
rJie BCE MPOIECCHl Mepeaadyr MHPOpMAlUM JOJDKHBI MPOUCXOJUTH B
PEKUME PEaTbHOTO BPEMEHH U I'JiIe 0COOCHHO BaKHA TMHAMUKA NIEpeaayn
CUTHaja, KoTopas 0OECreyrMBaeTcsi COBPEMEHHBIMU  METOJaMHU
KOJMPOBAHUA U Tepeaaud WH(popManuu; B pe3yJbTaTe yBEIUUUBACTCS
MPOMYCKHAsl CIIOCOOHOCTh KAaHAJIOB MO CPABHEHUIO C TPAAUIMOHHBIMU
Tene(POHHBIMU CETIMU.

Xopomro wu3y4eHbl (PakTOphl, BIUAIONIME Ha KadecTBO IP-
tenedonnn. OHM MOTYT OBITh pa3/ieJICHbI Ha JIBE KaTETOPHU:

1) KauectBa IP-ceTn XapakTepHu3yIoT:

- MakCHUMaJlbHasg MPOMYCKHasi CHOCOOHOCTh- MAaKCHUMAaJbHOE
KOJIMYECTBO TAHHBIX, KOTOPAS OHA MEPENACT;

- 3aJIep’KKa- MPOMEXKYTOK BpPEeMEHHU, TpeOyeMblil i mepeaadyu
IIAKETA Yepe3 CETh;

- JDKUTTEP - 3aJCpKKa MEXKAY JIBYMS IMOCJIEA0BATEIbHBIMU
IMaKeTaMU,

- IOTEPA MaKEeTa- MAKEThI WIIA JJAHHBIC, TOTEPSHHBIC MIPU TIepeaaye
4yepes CETb.

2) KadecTBa nurro3a XxapakTepHu3yoT:

- TpebyeMas oJioca 4YacTOT MPOITYCKaHUS;

- 3aIep>KKa- BpeMsi, HEOOX0JJMMOE CUTHAJIbHOMY Tiporieccopy DSP
JUTSL KOIMPOBAHUS U JICKOJUPOBAHUS PEUEBOTO CUTHAJIA;

- 00bem Oydepa MKUTTEpa ISl COXpPAaHEHUS MaKETOB JIAHHBIX J10
TeX IMOp, MOKa BCE MakeThl HE OyAyT MOJIyYEHBI; 3aT€M MOXKHO Oyner
nepeaaThb 4acTh peyeBoi uHpopMauu B TpeOyemon
MOCJIE/IOBATEIbHOCTY U TAKUM 00pa30M MUHUMH3UPOBATH IKUTTED;

- BO3MOXXHOCTbH IOTEPH MAKETOB- MOTEps MAKETOB IPHU CHKATUU
u/vunu nepegade B ooopynoanuu [P-teneponuu;

- Hanmuuue GYHKUMA TIOJABJIEHUSA 7Xa, BO3HUKAIONIETO TIPHU
nepeaayde peyu mo CeTH.



4

B cetsix IP nporokon ynpasienus nepenaudeit (Transport Control
Protocol - TCP) moxer pemuTh mnpoOeMy HapyIICHUS IOpsIKa
CJIEZIOBAHUS NTAKETOB JIAHHBIX M3-3a YCTAHOBJIEHUS MOCJIEI0BATEIbHOCTH
Mepelayl U MCIMOJIb30BaHUS TOJATBEPKICHUNA, OJHAKO ISl MEpeaadu
rojioca MCIHOJIb3YETCS MPOTOKON Jeiltarpamm mnojb3oBarens (User
Datagram Protocol - UDP), a ne TCP. IIpumenenue nporokosa UDP B
TexHoJioru VoIP o0yclIOBIEHO TeM, YTO y IOCHUIAIOIIETO YCTPOMCTBA
HET HEOOXOJAMMOCTH Tepell OTIPABKONW TMOCIEAYIOMUX I[aKETOB
JNOKUIATHCS MOATBEPKACHUS OT MPUHUMAIOIIETO YCTpOoUCTBa. J[aHHBIE
VoIP oTmpaBisitoTcsi T€M K€ CIOoCOOOM, KOTOPBIM HMCIHOJIB3YETCS TPHU
OTHpaBKE ayauo- WM BuAcoAdaHHBIX B cetu HMurepner. Iloteps
HEOO0JIBIIOTO KOJIMYECTBA IOJIOCOBBIX MTAKETOB CUUTAETCS MPUEMIIEMON U
MOXET  ObITb  KOMIICHCHpOBaHa €  TOMOIINbIO  MEXaHHU3Ma
KOJUPOBAHUA/ICKOAUPOBAHUS, a  TakKKe  Pa3IU4YHBIX  METOJOB
VHTEPIOJISILIUHU PEYH, TO €CTh TOCPEICTBOM 3AIIOJTHEHUS OTCYTCTBYOIINX
3BYKOB C TOMOIILI0 DSP-TexHOn0THHM, KOTOpas aHaIu3upyer (Gopmy
3BYKOBOTO KOJIEOAHHUS U MPEJCKA3bIBAET OTCYTCTBYIOIINUM 3BYK.

Opranmzanua ITU-T ceppe3HO 3aHUMaAaCh MCCICAOBAHUEM
mpo0JieM, CBSI3aHHBIX C 3aJIepKKaMU TP Iepenade rojgoca mo cetu. B
pesynbrate ObUT paszpaboran crangapt ITU-T G.114, kotopsii
PEKOMEHIyeT, 4TOOBbI 3aJepKKa NpU IMepeaadye rojioca B OJHOM
HamnpaBiiecHUM He npesbimana 150 munnucexkynna. Takxke craHmapt
PEKOMEHIYET paccMaTpuBaTh 3aAepKKy oT 150 1o 400 MAJITMCEKYHT KaK
MPUEMIIEMYIO, €CJIM TOBOPSIIIMK M CIYIIAIOMHUN MOHUMAIOT HaJu4yue
3aJ€pPKKU U TOTOBBI C HEW CMHUPUTHCS. B TOM citydae, Korja 3aJiepxka
nocturaetr 400 MuyuMceKyHA U 0oJiee, OHa CTAHOBHUTCS 3aMeTHOM. J[iis
CpaBHEHHUSI MOYXHO MPUBECTU OOIIEHUE Yepe3 CIYTHHK: 3aJepKKa Mpu
nepenadye Mo COyTHUKOBOW CBA3W B OJIHOM HAIPABICHUU COCTAaBIISIET
npuMmepHo 170 MWITHCEKYHH; MPU 3TOM HE YUYMUTHIBAETCA 3a/IEPKKA,
BO3HHKAIOIIASI B YCTPOMCTBAaX, PAacCIOJIOXKECHHbIX Ha 3emue. CraHmapt
TaKXe yCTaHABJIWBAET, YTO MPH Iepenade rojoca 3aiepkka 0ojee yem
400 MUIITUCEKYH]T SIBJISIETCS HEPUEMIIEMOM.

Bo3MoxHBI ciiydyau, Korga Ipa Iiepegaue peud 1o IP-cetu
BO3HHUKAIOT HaMHOro Oombiiue, yeM B T¢OII, 3amepxku, koTOphle, K
TOMY €, U3MEHSIOTCS CIIy4alHbIM 00pa3oM. DTOT (pakT mpeacTaBIIsIeT
co0oii rpodsieMy U caMm 1o cede, HO KpoOMe TOr0, YCIOXKHSIET MpooIeMy
sxa. 3aaepkka (WIM BpeMs 3ama3/iblBaHMs) ONpPEAEseTCs Kak
MPOMEKYTOK BPEMEHH, 3aTpayMBaeMblii Ha TO, YTOOBI PEUEBOM CHUTHAI
MPOILIEN PACCTOSIHUE OT TOBOPSILETO JI0 CIYIIAOIIET0. MOKHO BBIIETUTD
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CJICNYIOIINE TPUYUHBI 3aJePKKU TIPU TIEpeIade pedyr OT UCTOYHHMKA K
MPUEMHUKY (pPUCYHOK 1).

- 3aepKKa HAKOIUIEHHs (MHOTJA HA3bIBAETCS allTOPUTMUYECKOMN
3a7IEPKKOI): ATa 3ajiepKKa 00yCcI0oBIIeHAa HEOOX0IUMOCThIO cOOpa Kajipa
pPEUYEBBIX OTCUETOB, BBIMOJHSAEMAas B peueBOM Kojepe. Benuwuwmna
3aJIEPKKU OMPEACNACTCS TUIIOM PEYEBOTO KOJEpa W HM3MEHSETCS OT
HeOonbiux BenuuuH (0,125 MKC) 10 €IMHUL] MUJUTUCEKYHI.

- 3azgepxkka 00pabOTKH: TMpoIEcC KOAUpoBaHUS U cOopa
3aKOJMPOBAHHBIX OTCYETOB B MAKETHl JJIsl MEpeIadu 4Yepe3 MaKETHYIO
CETh CO3/Ia€T OIpEJCICHHbIC 3aJCPKKU. 3aJeprKKa KOAUPOBAHUS WIIU
00pabOTKHU 3aBUCUT OT CKOPOCTH Pa0bOTHI MPOIECCOpa U UCIOIB3yEMOTO
THUIIa aJTOpUTMa 00pPabOTKH.

- CereBasi 3a/iepKKa: 3a7iepkka o0yciaoBiaeHa GU3NUECKON cpeioi
U TPOTOKOJaMHU, MPUMEHSIEMBIMHU IJis Tepefadydl pPEueBHIX JAHHBIX, a
Takke OydepaMu, KCTIOIB3YEMBbIMH I YAAICHUS JHKUTTEpa AaKeTOB Ha
IIPUEMHOM KOHIIE.

CymMMapHad 3a0ep:EKa He NO/CEHA NMpeBbnuaTh 400 Mc

< — — S— =
T'onocoroit T'onocoroit
TexedoH

LILTFO3

Cetb IP unu
UHTepHet

|
Iepemgaya

20 Mc mepegaya 0.2 mc mnaa E1 | | gexomuporarme
0.2 nac ga E1 Trvac g S6K | [ 10mc
Ycancy Tvc pna S6K ‘ |
10 nic HHK ATy, |
10 mac | Bydepmarp

Mocranorka  3a7epxka e cersax IP
B oYepenp u HHTepHeT
10-20n¢ 50-400n1c

Pucynok 1 — Mcrounnku 3anep:xku npu nepenade peuu no [P-cetn

Ba)xHO OTMETHUTH TOT aKT, UTO 3aJEPKKHU B CETSIX C KOMMYTaIuen
NIAKETOB BIIMAIOT HE TOJBKO Ha KAYE€CTBO MEPENAUM PEUEBOro TpaukKa B
peanbHOM BpeMeHU. He MeHee CylecTBEHHO, YTO JaHHbIE 3a/ICPKKU B
ONpPENCIICHHbIX  CUTyalUsX  MOTYT  HapyWHUThb  PaBUIBHOCTH
(GYHKIIMOHUPOBAHUS TeIC(MOHHOW CUTHAIM3AMKU B HMUMPOBBIX TPAKTAX
tuma E1/T1 Ha CThIKE TOJIOCOBBIX IIUTFO30B C 0O0OpYyJOBaHUEM
KOMMYTHUPYEMBIX TeJIe(OHHBIX CETEH.
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3 Ilepeuenn pecypcoB, HEOOXOAUMBIX JIJIsI BBITTOJTHEHUS paOOThI

- TIEPCOHAJIbHBIA KOMIBIOTEP C KOHGUTYypalMel He HUKe
Pentium IV, O3Y 256 M0;
- mapmpytusarop Cisco 2911.

4 3agaHue Ha MPAKTHYECKYIO0 paboTy
4.1 Cozpanue cxembl (parmenta IP-YATC Ha 0aze
mapmipytuzatopa CISCO 2911

Bocnons3yemcs MapIIPYTU3ATOPOM CISCO 2911
peABAPUTENHHO CKOH(DUTYPUPOBAHHBIM Ha ITPaKTUUECKOM 3aHsATHHU Nel
U CO3JaJUM Ha ero 0ase CIeIyIoNIy0 cXeMy (PUCYHOK 2).

MAPLIPYTH3ATOP KOMMYTATOP MATRIX E1
CISCO2911 I

IP-Tenedou D-LinkDPH-
150SE/F3A

119BM GigabitEthernet0/0

ip address 10.7.130.1/24 nterface port2
Gigabit

A = Ethernet0/1
ip address 10.71.130.1/24 port1

ip address

10.7.131.10

IP-Texedon D-LinkDPH-
port3 I50SE/F3A

Pucynok 2 — Cxema pparmenta IP-YATC (mpotokon SIP) Ha
6a3e mapmpytuzaropa CISCO 2911

Bocnone3yemcs TepmuHanbHoM nmporpammon CRT.
1) Cozmamum ceccuto CISCO2911 1 ¢ IP-agpecom 10.7.130.1 u
3aIyCTHUM €€.
User Access Verification
Password:cisco
2) BXoaum B PUBHIUTUPOBAHHBIN PEKUM.
TELECOM2>en
Password: cisco
3) BxoauM B pexxuM KOHPUTYPALIHH.
TELECOMZ2#conf term
Enter configuration commands, one per line. End with CNTL/Z,
4) B xauectBe wuHTepdeiica mis SIP TenedoHmm BBIOMpaeM
gigabitEthernet 0/1.
TELECOMZ2(config)#interface gigabitEthernet 0/1
5) U npucBanBaem emy IP-ampec.
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TELECOMZ2(config-if)#ip add 10.71.130.1 255.255.255.0
TELECOMZ2(config-if)#exit

6) OcymectBuM HacTpoliky dhcp-cepBepa Ha MapIiIpyTH3aTOpE
(Ha BbIOpaHHOM HMHTep(elice), Tak KaK MPaKTUYECKU BCE TeIe(OHBI MO
YMOJIYAaHUKD HACTPOEHbl Ha mnoaydyeHue IP-anpeca MMEHHO Takum
CIIOCOOOM.

TELECOMZ2(config)#ip dhcp pool voicepool
TELECOMZ2(dhcp-config)#network 10.71.130.0 255.255.255.0
TELECOMZ2(dhcp-config)#default-router 10.71.130.1
TELECOMZ2(dhcp-config)#option 150 ip 10.71.130.1
TELECOMZ2(dhcp-config)#lease 0 0 30
TELECOMZ2(dhcp-config)#exit

7) Bce nHacTpoiikm Bpoje Obl OYEBHIHBI. 3a HCKIIIOUYCHHEM,
HaBepHoe, 150-o# ormmuu. Jlannas onmms nepegaét 8 DHCP-nactpotikax
aapec tftp-cepsepa (tftp-cepB Bemb oOueHb MoOJI€3HAST a1 PabOTHI C
TenedoHamn).

8) UroObl paspemmTh 3BOHKH Mexay SIP-temedonamw,
noAKII0YeHHbIMU K Haillel ATC He00X0IMMO CKOH(PUTYPUPOBAT.
TELECOMZ2(conf-voi-serv)#allow-connections sip to sip
TELECOMZ2(conf-voi-serv)#exit

9) Jlanee xoHpurypupyem cpok peructparuu SIP-tenedoHOB.
TELECOMZ2(config)#voice service voip
TELECOMZ2(conf-voi-serv)#sip
TELECOMZ2(conf-serv-sip)#registrar server expires max 3600 min
3600
TELECOMZ2(conf-serv-sip)#exit
TELECOMZ2(conf-voi-serv)#exit

10) Tenepp HEOOXOAMMO CO3/1aTh T.H. KJAcC KOJEKOB — HaOOp
KOJIEKOB, KOTOPBIE TJIAHUPYETCS UCIIOIb30BaTh.
TELECOMZ2(config)#voice class codec 1
TELECOMZ2(config-class)#codec preference 1 g711alaw
TELECOMZ2(config-class)#codec preference 2 g711ulaw
TELECOMZ2(config-class)#codec preference 3 g729r8

11) TIlepBeIM OyHeT cJeinaHa IOMBITKA HCIOJIB30BTh KOJCK
711alaw, ecnu He ygmactes, To g711lulaw, Hy W Janbiile UHTYUTHUBHO
MOHSATHO.

12) Hacrtpoitka CME mist paboter ¢ SIP-tenedonamm. Bcee
HaCTPOMKHM Kacaromuecs padoThl npoTokoja SIP nmpoucxoasT B paszjene
voice register global.
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TELECOMZ2(config)#voice register global
TELECOMZ2(config-register-global)#mode cme
TELECOMZ2(config-register-global)#source-address 10.71.130.1
port 5060

13) ITopt 5060 sto mopt mporokoiaa UDP: VoIP-SIP. 3amaem
MAaKCHUMAJIBHOC KOJINYCCTBO TGJIG(l)OHHBIX KaHaJIOB.
TELECOMZ2(config-register-global)#max-dn 50
N makcumaibHOE KOJIMYECTBO Tele(POHHBIX aNapaToB
TELECOMZ2(config-register-global)#max-pool 50
TELECOMZ2(config-register-global)#exit

14) directory number (HomepHOM IUIaH) CO3MAETCS CIICIYIONTUM
oOpasom Jij1st iepBoro TenedoHa.
TELECOMZ2(config)#voice register dn 1
TELECOMZ2(config-register-dn)#number 100
TELECOMZ2(config-register-dn)#exit
TELECOMZ2(config)#voice register pool 1
TELECOMZ2(config-register-pool)#id mac 7854.2ecf.48db

15) Mac aapec Tenedona BeIsicHsIeM Ha wHIUKatope IP-tenedona
ciacaysa MCHIO — CTATyC — CIIC — CCTh —Mmac.
TELECOMZ2(config-register-pool)#number 1 dn 1
TELECOMZ2(config-register-pool)#voice-class codec 1
TELECOMZ2(config-register-pool)#username testl password testl

16) Hst BTOpOTO TenedoHa.
TELECOMZ2(config)#voice register dn 2
TELECOMZ2(config-register-dn)#number 200
TELECOMZ2(config-register-dn)#exit
TELECOMZ2(config)#voice register pool 2
TELECOMZ2(config-register-pool)#id mac 7854.2ecf.48dd

17) Mac anpec Tenedona BeIsICHIEM Ha nHIUKatope IP-Temedona
CJIEAysl MEHIO — CTaTyC — €Ile — CeTh — Mac.
TELECOMZ2(config-register-pool)#number 2 dn 2
TELECOMZ2(config-register-pool)#voice-class codec 1
TELECOMZ2(config-register-pool)#username test2 password test2
TELECOMZ2(config)#exit
TELECOM2#exit

18) Coxpanute KOHPUTYPALTHIO.
TELECOMZ2#wr memory

Tenepr HEOOXOAMMO 3aperUCTPUPOBATH TeIe(OHBI Ha CEpBEpE.
Jlns sToro ¢ momomibio Opay3epa 3aliTH Ha HUX BEO-HACTPOUKH TIO
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ajpecaM, KOTOpbIE MOXKHO MPOYUTATh Ha MHAMKaTOopax TenedoHoB. (B
Hamiem ciayvae 3t1o 10.71.130.2 u 10.71.130.3

OCHOBHOE CETh VOIP TEMESOH o - BE3OTIACHOCTE BRIXO
VODATTENES

LAFIIFYVTHEAITHA E‘ml

SRR OCHOBHBIE HACTPOHKH =2
CTaTyC perdCTpaumMM: JaperdCTpMpoBaH Oomen Realm:
Anpec cepRepa:; 10.71.130.1 ANpeC NPpoKCH-CEpBepa:
Nopr Ccepeepa: 3060 NopT NpoKCH-Cepaepa:
HMAa noNboBarens: testl EI::: NenLI0BATENR APOKCH
Naponb: wawa Naponn:
S5IF nonb20BaTEND: 100 Anpec BTOPHYHOND CepBepa:
OTobpasiaeMOe HMAD testl NopT BTOpHYHOND cepRepa: (5060
BHAKAIATE Perd CTPpaLMi: 7| WMMA Ccepaepa:

HacTpodKn KO[EKOB >>

PaClIHPEHHBIE HACTPORKK >>

NPHHMEHHTE

MNMobanbHLIE HACTPORKK SIP >>

Pucynok 3 — Perucrparnus tenedoHa Ha cepBepe

B cOOTBETCTBYIOIMX CTPOKAX YCTAHOBUTE IApAMETPHI, KOTOPHIE
OBLIIM BCTaBJIEHbI paHEe M HAXMUTE «IIpUMEHUTHY. llocie ycnemnon
peructpauu Ha muraromme kpacHble mHAMKaTopel LINE] moracHyrt.
MO>XHO OCyIIECTBUTH B3aUMHBIC 3BOHKU.

5 TpebGoBanus Kk oOQOpMICHHIO OTYETA TI0 BBIMOJHEHUIO
MPAKTUYECKOU pabOThI

OTtuét nomxkeH ObITh 0hopMIIeH ¢ ToMoIIbI0 peaakTopa MS Word,
Bepcuu 97 u Beime (.doc, .rtf).

[TapameTpbl CTpaHULBL:

- BEpXHee noJie- 2 cM;

- HMDKHEE T10JIe- 2 CM;

- IeBOE MoJie- 3 cM;

- mpaBoe 1oJie- 1 cwM;

- neperiet- 0 cMm;

- pazmep Oymaru A4;

- pa3nu4aTh KOJIOHTHUTYJIBI IEPBOM CTPAHULIBI.
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HIpudt tekcra Times New Roman, 14 mysnkroB, dyepe3 1,5
WHTEpBaja, BBIpaBHUBAHUE M0 LIUPUHE, TIEpBasi CTPOKA C OTCTynoMm 1,5
cM. Homep ctpanunsl BHA3Y, IO LUEHTPY, 14 IMyHKTOB.

Hecnoxubie popMyJibl JOJKHBI ObITh HAOPAHBI C KJIABUATYPHI U C
UCIojb30BaHreM koMaHbl «BcraBka—CuMBom». CroxHbie (HOPMYIIbI
JI0JDKHBI OBITh HaOpaHb! B pefakTope MathType 6.0 Equation.

OTu€T Mo MpaKTUYECKOU pabOoTe NOJIKEH COJEPHKATD:

- Ha3BaHUE MPEIMETA, HOMEP U Ha3BaHUE MPAKTUUECKON PabOTHI;

- (hpamMuIMIO ¥ MHUIMANBI ABTOPA, HOMEP TPYIIIbI;

- (paMIJIMIO ¥ UHUIHAJIBI TTPENOIaBaTENs;

- IICJIb Pa0OTHI;

- IepeYEeHb HUCTIOIB3YEeMOr0o 000PYI0BaAHNUS;

- TTOCJIEJIOBATEIbHOCTD JICUCTBUI ITPOBEICHUS UCCIIEIOBAHU;

- BBIBOJ O MPOJICTAHHOU padoTe;

- 1aTy BBINOJHEHUS U JTUYHYIO HOJMUCH.

Pe3ynbTaThl pa3IMuHbBIX U3MEPEHUN HEOOXOAMMO IPEJCTaBUThH B
BUJIC HECKOJBKUX CaMOCTOATENbHBIX Tabmui W TpadukoB. Kaxmas
Ta0IMIA ¥ KXl rpaduK JOJKHBI UMETh CBOM 3ar0J0BOK U MCXO/THBIE
JTAHHBIC DKCIIEPUMEHTA.

[Ipy BBIOJIHEHWH YUCIEHHBIX PACYETOB HAJ0 3amucath (HOpMyTy
ONpeNessIEMOM  BEJIMYUHBI, CHEIaTh COOTBETCTBEHHYIO UHCICHHYIO
MOJCTAHOBKY U MTPOU3BECTU BHIUUCIICHUS.

[Tpumep odopmiieHUst OTYETA IPECTABIEH B MPHIOKEHUU 1.

6 Cnucox BOIIPOCOB AJIA CAMOKOHTPOJIA

1) YUro takoe IP-tenedoHusA, B KaKMX CUTyalHsIX aKTyallbHO €€
WCTIOJIb30BaHUE?

2) KakoBa makcuMalibHasi 3aJiep>Kka Ipu nepeaade peuu mno IP-
cetu?

3) B kakux ciaydasx B TelneOHHOW ceTH BO3HHMKaeT 3x0? [lpu
MOMOIIY KaKUX CPEJICTB OHO YCTPAHSIETCS?

4) JlaliTe onpeaeaeHUe MTOHITHUIO CETEBOM 3aJICPIKKU?

5) HaiiTe onpenesieHre MOHITUIO AITOPUTMUYECKOH 3a1epKKu? B
KaKUX CIy4asix OHa BOZHUKAET?

6) [Tpu kakux yCIOBHUAX 3aJIepKKa B TeIe(POHHOM CETH CTAHOBUTCS
3aMETHOM?

7) Cy11ecTBYIOT JiM TeJIe(hOHHBIE CETH C 3aJICP>KKOM CUTHAJIa MEHEe
50 MuUceKkyH 1 ?
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[Tpunoxenue 1

[Tpumep odopmiieHuss 0TYETA MO MIPAKTUUECKOHN padboTe
MUHOBPHAYKHM POCCHUN

denepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE
YUPEKJICHHE BBICIIET0 00pa30BaHUs
«¥Oro-3anaaHblil TOCY1apCTBEHHBI YHUBEPCUTET
(FO3I'Y)

Kadenpa kocMuueckoro npubOpoCcTpOEHUsI U CUCTEM CBS3H

OT4YET MO BHITIOJHEHUIO MPAKTHYECKON pabOThI
1o Kypcy «Pagnonepenaronme u painonpuEMHbBIE YCTPOUCTBA»

Ha TeMy «M3yueHue npuHuna paboThl CyepreTepoIMHHOTO TPUEMHUKA»

Brimonawn: ctyneHt rpynmnsl UT-116
NBanos 1.N.
«_» 2012
(mozmuce)
[TpoBepu: 1.T.H., mpodeccop kabdeaps
ITerpos ILII.
«__» 2012

(Toamuce)

Kypck 2016
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1 Lens paboTsI

O3HaAKOMUTHCH ...

2 CTpyKTypHas cXeMa MakeTa U MepeueHb UCII0JIb3yeMOT0 000pyA0BaHUS

CtpykTypHas cxema Ja0OpaTOpPHOrO  MakeTra JJid  IPOBEICHUS

MCCIIEIOBAaHNN CIIEKTPOB CUTHAJIOB IPEJCTABIICHA HA pPUCYHKE 2.1.

Pucynok 2.1 — CtpykrypHas cxema J1abopaTOpHOIO MaKkeTa

[lepedyeHn UCHONB3YyEMOT0 000PYIOBAHUS:

- nabopaTtopHbIit cTeH «Paguonpuémunie yctpoicTBa» (1 K-T);

- cMeHHbI Onok «V3ydyenue mnpuHIMNA padOThl CyNEPreTepoIMHHOTO
paguonpuémunka AM curnanos» (1 k-T);

- ocummorpad tuna C1-96 (1 k-1);

- MIWUIMBOJIBTMETP TiepeMeHHoro Hanpspkenus tuna DT-820B (1 k-1).

3 IlocnemoBaTtenbHOCTh TPOBEACHUS M pe3yJbTaThl J1AOOPATOPHBIX

HCCIeI0BaHNHN

3.1 CHATHE aMIUIUTYAHO-4aCTOTHOM XapaKTEPUCTUKH BXOJTHOM LIETTH

Pe3ynbTaThl CHATHS 3aBUCMMOCTH HANPSHKEHUS HA BBIXOJE BXOJAHOM LENU
OT 4YacTOThl TreHepaTopa, 0pU (UKCUPOBAHHOM HAIPSHKEHUUM Ha BXOJE,

IpeCTaBICHbI B TabuIe 1.

Tabmuma 1 — AUX BXOIHOH 11eTh

Yacrora reneparopa, kKl 11

Hanpsixkenue Ha Bbixojie BXxoaHo 1ienu Upgix, MB
IIpH UBX =500 mB
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[Tponomxenue Tadauibl 1

HopMupoBaHHOE  HampsOKEHHE Ha  BBIXOJE
BxoaHou 1enu, Ugpix/ Uppx MAKC.

4 OTBeTHI HA KOHTPOJIBHBIC BOIIPOCHI

Bompoc Nel. Kakue ocHoBHBIE (DYHKIIUU paTUOTIPUEMHBIX YCTPOHCTB?

Orser:

Bonpoc Ne2. IlepeunicnuTe OCHOBHBIE JJIEKTPUYECKHE XaPAKTEPUCTUKH
PaguONIPUEMHHUKOB.

OrtBeT:

5 BeiBoJ1 0 poieniaHHO# paboTe

B xo0/1€ BBINIOTHEHUS MPAKTUYECKON pabOThl 03HAKOMMJICS C ...





