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|  OPTAHM3AIMS M TPOBEJEHUE MIPAKTUYECKUX 3AHSTUIA
1.1 Lenu u 3a0auu
JlaHHBIM TPAaKTUKYM SBJISIETCS. OCHOBOIIOJATalOIIUM 3BEHOM B HW3YYEHUU
MPUHITUIIOB OCTPOCHUS IIU(PPOBBIX CUCTEM KOMMYTAIUU.
OcHosHas yenb TPAKTUKyMa — HAYYUTh:

1. mpou3BOAMTH BCE BUABI MHKEHEPHBIX PACUETOB, CBA3AHHBIX C MPOEKTHPOBAHUEM
U DKCIUTyaTallel COBPEMEHHBIX IU(POBBIX CUCTEM MEepeaayu;

2. paboTaTh C OCHOBHBIMH XapaKTEPUCTHUKAMU U IMapaMeTpaMu IIU(PPOBHIX CUTHAJIOB
CBSI3M U MEpEJauM JTaHHBIX.

1.2 Obwue npasuna pabomst 6 nabopamopuu
[lockonbKy BCE MpPaKTUYECKHE 3aHATHS pAcCUMTaHbl Ha MPUMEHEHUE

KOMIIBIOTEPOB, TO MIPHU paboTe B J1aOOPATOPUU CTYIEHTHI JOJKHBI:

1. Ctporo cobioaTh YCTaHOBJIEHHBIE ITPaBUiIa BHYTPEHHETO paclopsiika U TEXHUKU

0€30I1aCHOCTH.

2. HeyKoCHUTEIBHO BBINOJIHATH TPEOOBAHUS MHKEHEPHO-TEXHUUECKOTIO COCTaBa
nabopaTopuu.

3. Hauamno mo0bIX BU0B pabOT HaYMHATH C IPUEMA UCXOJTHOTO COCTOSHUS
KOMIUIEKCa TEXHUUECKHUX CPEJCTB Ha pabodyeM MeCTe U 3aKaHYMBAaTh
INPUBEACHUEM KOMIUJIEKCA TEXHUUYECKUX CPEACTB B UCXOJHOE COCTOSTHUE.

1.3 Iloocomoska k npakmuyeckum 3aHAmusim
1. NOBTOPUTH TEOPETUUYECKUN MATepuaj, OTHOCALIUNCA K paboTe, MOJIb3YsACh

KOHCITEKTOM JICKIIUM U YKa3aHHOU JIMTEPATYPOIl;

2. XOpOIIO YACHHUTH LEIU padOoThl, MPOrpaMMy padOThl, MOPSAOK BBITOJTHEHUS
paboTHI.

1.4. lopsiook nposedenuss npakmuyeckux 3aHamul

1. VscHeHue uenu v TeMbl MPAKTUYECKOTO 3aHATHS.

2. KpaTkoe 03HaKOMJIEHHE C TEOPETUYECKUM MATEPUAIIOM T10 TEME 3aHSATHUS C
IIOMOILIBIO KOMITBIOTEPA.

3. IlomydyeHue OoT npenojiaBaTeiass UHAUBUIYATbHBIX UCXOIHBIX TAHHBIX IS
pacuera.

4.BBIIIOTHEHUE PACYETOB U COCTABIICHUE OTYETA.

5. Bepudukanus pe3yJbTaToB pacueToB.
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IIpakTuyeckoe 3ansaTue Nel
BpeMeHHOM KOMMYTATOP

Heab padoTsl

UccnenoBarh paboOTy BpPEMEHHOTO KOMMYTAaTOpa, 3aKpenuTh 3HaHUS,
MOJIyYeHHbIC HA JEKIMOHHBIX 3aHATHSIX.
KpaTkue Teopernueckue cBeAeHUs

brok wnau Moaynb, OCYHIECTBISIIOUIUN (PYHKIMIO BPEMEHHOW KOMMYTAIlUU
mudpoBoro curHaia (mpeodpazoBaHUE €r0 BPEMEHHOW KOOPAMHATHI), HA3bIBACTCA
o10KOM 8pemennol Kommymayuy Wi T-cmynensvio (0T time - Bpems).

brok BpeMeHHOI KOMMYTalluu — 3T0 OJIOK, UMEIOIIUN OJTHY BXOJSILYIO U OJJHY
ucxoasayro UKM-nuHuio, npu 3TOM KOJIOBOE CJIOBO (KOMOHMHAIUS) MOXKET OBITh

HepesaHo U3 |-ro KaHaIbHOIO HMHTEpBala BXOSIICH JIMHAH B | KaHAJIbHBIHA
uHTEepBal ucxoasmed yimuauu (i, ] =1,2,...,C), C - 4nciao BpeMeHHBIX KaHAJIOB.

[Ipeanonoxxkum, YTO HaA BXOJ KOMMYyTalMoOHHOTo Onoka ¢ WKM-nuHuun
MOCTYIAIOT, a ¢ Bbixoja Ojoka yxonaar B UKM-nunuto BpemsiymiotHeHHbie MKM-
CUTHAJIBI. 32 KaXIbIM KaHAJIbHBIM HMHTEPBAIOM 3aKPEIUIEH CTPOrO OINPENCIICHHBIN
NKM-curnan (peudeBoit curnan aboneHta). Hampumep, aboHEeHT A 3akperuieH 3a
KaHaJbHBIM HHTEpBajgoM 1 Bxomsmeit MKM nunuu, a aboHeHT B 3a KaHaJIbHBIM
untepBaioM 31 ucxomsmen. Mudopmaruss o0 3TOM mepenaeTcss B CUTHAIBHOM
BPEMEHHOM KaHaJbHOM UHTepBaje. l3MeHeHue mnopsaka CIEeIOBaHUs OIHOTO
KaHaAJIbHOro uHTepBana ucxomsamern MKM nuHMM 0O CpaBHEHUIO C BXOASLIECH
O3HAYaeT mepeaady peueBo MHGpopMaIluu OT OJTHOTO aOOHEHTA K JApyromy. B aTom u
3aKJII0YAETCS MPUHIIUIT BPEMEHHOW KOMMYTAIMU (MHOTJIa TOBOPAT O MEPECTAHOBKE
KaHaJIbHBIX MHTEPBAJIOB WJIM TEpeMElIeHuH HUH(POpMaIlMd W3 KaHaja B KaHal).
[IpyHIMO BpEMEHHOW KOMMYTAllMM WJUTFOCTPUPYET PUCYHOK |, rlie mokazaH OJHH
JIBYXIIPOBOJHBIM TpakT (Hampumep, Ha nepenady). s ocyiiecTBiIeHUs pa3roBopa
a0OHEHTOB HEOOXOMMO OPTaHMW30BaTh TAKOW JK€ TPAKT Ha MPUEM, T.€. pa3TOBOPHBIN

TPaKT JOJIKEH OBITh YETHIPEXITPOBOTHBIM.
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Pucynox 1 - MmmrocTpaius npuHIUIIA BPEMEHHONW KOMMYTAIluu

(oHOHaMpaBJIeHHAs TIepeaya)

Hcnonb3oBaHue BEKTOPHOTO  MPEJACTABICHUS MHUPPOBON  KOMMYTAIUU
(puCyHOK 2) B KOOpJAMHATaX MPOCTPAHCTBO-BPEMsI MO3BOJISIET HECKOJIBKO MO-WUHOMY
ONMcCaTh TMPUHLIMUII BPEMEHHOM KOMMyTauuu. IIpomecc KoMMyTanuu U 1O
MPOCTPAHCTBEHHOMY, W TI0 BPEMEHHOMY IIpU3HAKaM MOXET OBITh MpEeJCTaBIICH
BBIPAKCHUEM:

o(S.T)=0(S)+o(T).

JInsi BpEMEHHOW KOMMYyTalluH (p(S):O. Onepauus (/)(T) ABJISIETCA B 3TOM
Cydae MPOCTO OMNEpalMen 3P KU OMPEACICHHOIO KOJOBOTO CJI0BA HAa 3aJaHHOE
BpeMsi. O4YeBHJIHO, YTO BpeMs 3TO JOJDKHO OBITh KPAaTHBIM JJIMTCIBHOCTH OJHOTO
KaHaJIbHOTO MHTEPBAJA.

CrpykrypHo T-ctynenb xapakrepusyercs eMkoctbio 7: NXM, K, rae N - umncno
BXOJISIIUX BPEMEHHBIX KaHaJIbHbIX WHTEpBAIOB B WMKM mmuum; M- wyucno
KaHaJIbHBIX UHTEpBaiIoB ucxonsmet MKM nunuu; K- yucio OUT B OJHOM KOJOBOM

CJIOBE (MHOT[Ia, 3TO €CJIM 3HAYE€HHUE U3BECTHO 3apaHee, 3anuchiBatoT 1 N x M).
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Pucynok 2 - BektopHoe npeacTaBieHne BpEMEHHON KOMMYTallMU

T-cTyneHn MOTryT OBITh pEaJTM30BaHbl JBYMSI CIOCOOAMHU: C TOMOIIbBIO
YOpaBIsIeMbIX MEPEMEHHBIX JIMHUN 3aJ€PKKU WIM C HCIOJIb30BAHHEM IU(PPOBBIX
3anmoMuHarmKX ycTpoicTB (3Y). Cxembl ¢ HCHOJb30BAaHUEM JIMHUN 3aJ€pPKKU
OTJIMYAIOTCS TPOCTOTOM WCIOJHEHUS, HO HMEIOT CYIIECTBEHHbIH HEAOCTaTOK -
MOCJIEAOBATENbHYIO TEepeAavyy KOJOBBIX CJOB. Jlns opraHuzanuu napajuielbHON
nepesadyn KOJMYECTBO CXEM YBEJIMYMBAETCS B YUCIO pa3, COOTBETCTBYIOILIEE YUCITY
pa3psaoB B KoJOBOM cioBe. [loaTomy B HacTosimee Bpemsi T-CTyneHH HU(PPOBBIX
KOMMYTAIIMOHHBIX MOJIEW CTPOATCS TOJNbKO Ha 3Y BCIEICTBUE MPOCTOTHI H
HEBBICOKOW CTOMMOCTH peaii3aluu.

B camom o6miem Buse T-cTyneHb coepxut Ba 3V - pedeBoe U YIpaBJsioliee
(pucyHok 3). Peuesoe 3V (MHOTIIAa €r0 Ha3bIBAIOT WH()OPMAITMOHHBIM, TIOTYEPKUBAS,
YTO B KaHAJIbHBIX HHTEPBAJIAX MOXKET Mepe/IaBaThCA HE TOJILKO pedeBasi, HO U APyrue
BUJIbI WH(MOpPMAIMU) TpPEAHA3HAYEHO I 3alUCH/CUUTHIBAHUS KOJOBBIX CJIOB
KOMMYTUPYEMbBIX KaHaJIbHbIX HMHTEPBAIOB, a Ynpaegidiouee COACPKUT aapeca
3alUCH/CUMTBIBAHUS JUIsl siyeek pedeBoro 3Y. OTU ajpeca 3alUCHIBAIOTCS B

ynpasisitonue 3V U3 ynpapisionX YCTPONCTB CUCTEMbl KOMMYTAIIUH.
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Pucynok 3 — Ctpykrypa T-cTynenu

3V T-crynmenu wmoryT paboTath B JBYX 53KBHUBAJICHTHBIX IO PE3yJbTaTy
KOMMYTallMU PEKUMax: «IOCJEeI0BAaTEIbHAs 3alUCh/TIPOU3BOJIBHOE CUUTHIBAHUE» U
«MPOU3BOJIBHAS 3aMKUCh/ TIOCIEOBATENBHOE CUUTHIBAHHUE .

1) B pescume nociedo8amenvhol 3anucu/npouzoibH020 — CUUMbIGAHUS
(pucyHOK 4) IpOUCXOIUT MOCIEI0BAaTEIbHAs 3alIUCh KOJOBBIX CJIOB B peueBoe 3Y 1o
CUTHAJIaM CIIEMAJIBHO OpPraHM30BAHHOIO CYETYMKA HOMEpOB s4eek 3Y wu
IPOM3BOJIBHOE CUMUTHIBAaHHE U3 peueBoro 3Y Mo ajapecam, MOJIy4aeMbIM JIMOO M3
yopasisioniero  3Y, nubo u3  yOpaBisomIero ycTpoictBa. B sToMm ciywae
ONpE/ICJICHHbIE SYEHKH MaMsITH 3aKPEIUIAIOTCS 32 COOTBETCTBYIOIIMMHU KaHaJlaMH
Bxoasmed UKM nunun. Madopmanus kaxaoro BXOASIIEr0 BPEMEHHOIO MHTEpBaia
3allOMHUHAETCA  MOCJENOBATEIbHO B  s4YelKax MaMATH, 4YTO OOecleyuBaeTcs
YBEIIMYEHUEM Ha EIUHUILy COAEPKUMOIO CYETYMKA HAa KaXIOM BPEMEHHOM
uHTepBaie. Ilpennonoxum, uro uHopmanus (KOIOBOE CIOBO A) M3 KAHAJIBHOIO
uHTEepBajia 3 JoDKHA OBITh TepenaHa B KaHaiubHBIA wuHTEpBaT 5. [lo
CUHXPOHHU3UPYIOLIEMY CUTHAJTy CTaHIIMU, COBNAJAIOIIEMY C HA4yaJlOM KaHaJbHOIO
uHtepBasia 0, cueTunk peueBoro 3Y oOHymnseTcsa. C MOMOIIbIO MOCIEI0BATEIIBHOTO
YBEJIIMYCHUS] 3HAUEHUS CUETYMKa, (POPMUPYIOLIETO ajapeca 3amucu peudeBoro 3V,
KOJMPOBAHHBIE OTCUETHI BCEX KAHAJIOB IIMKJIA 3anuchiBaloTcs B 310 3Y. Tem cambiM
peanusyercsl pekKuM IMOCIeI0BaTeNIbHON 3anucu B pedueBoMm 3Y. B Haiem nmpumepe

KOJIOBOE CJIOBO A OKaXeTCs 3allMCAHHBIM B TPETHIO SIUEHKY peueBoro 3VY.



B crnenyromem nukiie OCyIIECTBISETCS PEKUM IPOU3BOJIBHOIO CUMTHIBAHMS.
JInst 3TOM 1enu BHOBb OPraHU3YETCsl CUETUMK aJpecoB ynpasisiromero 3Y. JlaHHbie
aZpeca 3alMCBIBAIOTCS B yIpasisiomee 3Y ympasisomuM ycrporictBoM ATC n
ONPENENSIOT apec CUMTBIBAHMS )i peueBoro 3Y. st paccMarpuBaeMoro npuMmepa
B T€UEHME MTOr0 KaHaupHOro MHTepBaia (rpu Cu = 5) u3z ynpasmustouiero 3Y Oynaer
CUMTaH ajpec 3. OTOT aApec nomaercs Ha pedeBoe 3Y, B Pe3ysbTaTe 4ero U3 €ro
TpPEThEN SYEHKH OYJET CYUTAHO KOJAOBOE CIOBO A B MCXOISUIYIO JIMHHUIO U OKaXETCS
B IIITOM KaHAJIbHOM MHTEPBAJIE.

2) B pescume «npou3gonvHoll 3anucu/nocie008amenbH020 CUUMbIBAHUSLY
(pUCYHOK 5) IpPOMCXOIUT MPOM3BOJIbHAS 3alUCh B peyeBoe 3Y KOAOBBIX CJIOB IO
azpecaM, BbIpaOaThIBAEMbIM YIPaBISIOMMM 3Y, U MOCJIEI0BATEIIbHOE CUUTHIBAHUE
[0 CUTHAJIaM cyeTyuka. B Hamem npumepe HHPOpManus, NPUHATAs B TEUCHUE
BPEMEHHOI'0 HHTEpBaja 3 (K0J0BO€E ClIOBO A) 3anmuckiBaeTcs B peueBoe 3Y 1o ajapecy
5, OTKyJla aBTOMAaTHYECKHM CUMTHIBACTCA B MCXOIAUIMM KaHal C HOMEpoM 3
nexoamern MKM muann.

Bei6op pexuma paboTel T-CTyNEeHHM 3aBHCUT OT KOHKPETHOW pean3aluu
KOMMYTAIlMOHHOTO TTOJIS.

Paccmorpum eMkocTh T-CTyneHH, MHA4e€ TOBOPS, YUCIO KOMMYTUPYEMBIX
KaHAJIbHBIX UHTEpBaANIOB. [Ipeanonoxum, uto T-crynens umeet nmapamerpsl 7° N X N,

K. Torna eMKOCTb CTyIIEHU MOXKET OBITh paccuuTaHa 1o ¢popmyiie:

N — PT,

At,,

rIe Tu - nutenbHocTh nkiaa MKM muaun (125 Mkc);

P - guciio mapajuieibHO 3aITUChIBAEMBIX (CUMTHIBAEMBIX) B peueBoe 3Y OuT;
A - umcio, XapakTepu3yrllee OpraHu3aIrio J0CTyMa K peueBomy 3Y;

t,, - Bpems focTyna Kk pedeBomy 3V.

OueBuaHO, uTO JyIMTEAbHOCT, MKM-1uKia sIBASETCS MOCTOSHHON BEIUYHHOM.

CrnenoBaTenbHO, EMKOCTh T-CTYNIEHH MOXKET OBITh yBEJIMYEHA TPEMS CIOCO0aMHu:



1) mapannenbHOM 00paOOTKOW KOJOBOTO CJOBAa KaHAJIbHOIO HMHTEpBajia (B
OonpmuHCTBE ciaydaeB P =8, XoTs B psae IUPPOBBIX KOMMYTAIIMOHHBIX TOJEH
JUITMHA KOJIOBOTO CJIOBAa MOXKET OBITh YBEJINYEHA );

2) coKkpallleHuEM BPEMEHU JIOCTYIA K peueBomy 3Y;

3) yMeHbIIeHHEM 3HaYeHHs apameTpa A,

Ha mapamerpe A ocraHoBuMcs Gonee moapo6HO. B paccMOTpeHHO# BbIIe
cxeme mapamerp A=4. O6baCHIETCA TO TeM, UTO AN Hepefadyd HHYOPMAIUU B
IpsIMOM HaripaBiieHuHn HeoOxonuMsbl aBa UKM-nukna (oauH Ha 3amMch, Ipyrol Ha
CUMTBIBAHHUE), U €IIE JIBA HEOOXOAUMBI JIJIs Nepe/laun B 0OpaTHOM HarpaBiieHUH. J{Jis
YMEHBUIEHUS 3TOT0 NapaMeTPa UCIIOIb3YIOTCS CXEMBI C HECKOJIBKUMH pPEeYEBBIMU 3.
Hampumep, B T-ctynenu ¢ asyms 3Y OZHO M3 HHUX HAXOJUTCS B PEKHUME 3allMCH,
Ipyroe — B peKMME CUMTBHIBAaHWA. B cienyromeM LUKIE OHM MEHSITCA. B Takon

CTYIICHHU A=2 , UTO ITIO3BOJEICT YBCIMYINTL €€ CMKOCTD B JIBa pa3a.
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3aganue

1. 3amyctute Ha IIK cootBerctByromee 11O, BbIOpaTh B MEHIO IYHKT
«BpeMEHHOI KOMMYTATOP».

2. CmogenupoBath paboTy BpEMEHHOTO KOMMYTaTopa.

3. 3apucoBarh CXeMY BpPEMEHHOTO KOMMYTATOpA.

4. WccnenoBaTh NPUHUMII MEPENAYd KOAOBBIX CIOB CO BXOJA Ha BBIXOJ IO
TaKTaM.

5. ChopMynupoBaTh BHIBOJIBI.
Coaep:xanue u opopMiIeHHE OTYETA

OTuer IOMKEH COJIEPKATh:

1. Temy, 11es1b pabOTBHI.

2. CxeMy BpEMEHHOTO KOMMYTAaTOpa.

3. Onmcanue npoiiecca nepesay KoJI0BOro ¢jaoBa co BX0/1a Ha BBIXO/L.

4. BEIBOJEL.
IHopsinoxk npoBeaeHusi padoThl

Crynentsl, 3anmyctuB Ha [IK cooTBeTcTBYylOIIEE MporpaMmMHOe OOecredeHue,
UCCIEeNYI0T paboTy BPEMEHHOTO KOMMYyTaTopa. B pe3ynbrare Takoro uccie1oBaHus
paboTa KOMMyTaTopa AOJKHA OBITH pacmucaHa 1o TaktaM. Ilocime 3Toro Kakawlii
CTYACHT (OpMYJIUPYET BbIBOJIbI, OQOPMIISIET OTUET U MPEJCTABIISAET €r0 Ha MPOBEPKY
MIPENOAABATEIIO.
KoHTpoJibHBIE BONIPOCHI

1. [IpuHUMIT BpEeMEHHON KOMMYTAIMHU HU(GPOBBIX TOTOKOB.

2. JIOCTOMHCTBA ¥ HEIOCTATKU BPEMEHHOW KOMMYTAIIUH.

3. Pexumbl pabOTHl Bp€MEHHOTO KOMMYTaTOpa.

4. Onucath MO TakTaM IMPOLECC MEpeNayr KOJOBOTO CI0BA CO BXO/1a HA BBIXOJ.
NudopmanuoHHbIEe HCTOYHUKHU

Muxamua W.C., Mauua A.A., u gp. Cucrempl KomMMmyTamnuu. YdeOHOE

nocobue. — Pocros-na-/lony, CK® MTYCH, 2009. - 117 c.
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IIpakTnuyeckoe 3ansaTue Ne2

IIpocTpaHCTBEHHBIH KOMMYTATOP

Heab padoThI

UccnenoBath paboTy NpOCTPAaHCTBEHHOTO KOMMYTATOpa, 3aKPENUTh 3HAHUS,
MOJIyYEHHbIEC HA JEKIUOHHBIX 3aHATHSIX.

KpaTkue TeopeTnueckue cBeaeHHs

brnox wimm mMoayns 1UGPOBOrO0 KOMMYTAIMOHHOTO TOJS, OCYIIECTBIISIOUIUMA
IPOCTPAHCTBEHHYI0 KOMMYTAIMIO LU(PPOBOro CurHaia (mpeoOpa3oBaHHE €ro
IPOCTPAHCTBEHHON KOOpPJMHATHI), HA3bIBACTCS NPOCMPAHCIMEEHHOU CHIYNEHbIO
KOMMymayuu Wi S-cmyneHuio (0T Space - IpOCTPAHCTBO).

CyTb npeobpa3oBaHusi MPOCTPAHCTBEHHONW KOOPJIMHATHI LIM(PPOBBIX CUTHAJIOB
COCTOMT B TOM, YTOOBI IEPEMECTUTH JAHHOE KOJI0BOE cl10BO U3 ogHOW MKM nunum B
JIPYTYIO C COXpaHEHUEM MOPSAIKA CIIEOBAaHUS KOJIOBOTO CIIOBA B CTPYKTYpPaX LIUKJIOB
o0eux JIMHUM (PUCYHOK 1).

BekTopHoe mnpeacTaBieHre TaKoro MpeoOpa3oBaHUs MOKA3aHO HAa PUCYHKE 2.
B »stom cnyyae BHOBB MpeArojaraeTcsi OpPTOTOHAIBHOCTh MpPeoOpa3oBaHUM
BPEMEHHOM ¥ MPOCTPAHCTBEHHOM KOOPAMHAT IIU(PPOBOTO CUTHAIIA:

o(S.T)=0(S)+¢(T)=0,

Tak kak (T )=0.

Curuanm ot
i abonenTa A
%

Upnkn sxoaaumci i-oft

9 1 IL I_}Gl ‘[3]1 HEM aunum

OT l—l sen ]_IJ |73 ]—l Linkn uexoanme j-oi
! HKM anHuy
! T Curdan aGoHneHTa A

niepeias aboreHTy B
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Pucynok 1 - [IpuHUum npocTpaHCTBEHHON KOMMYTalluU

T
Lo

r

>

S

Pucynok 2 - BektopHO€E npencTaBieHre NPOCTPAHCTBEHHOW KOMMYTAallUH

CTpYKTYpHO S-CTYIICHb OIKCHIBACTCS C MOMOIIBIO TpeX uucer: Nxm, K, rae n,
M - Koau4yecTBO BXomgmux M ucxomammx MKM mauawmii; K - 4mrcino xaHaabHBIX
uHTepBaioB B Kaxaod u3 MKM nunmii. Ecanm m3BecTHa BenawunmHa K (Hampumep,
NKM-30), To CTpyKTypHO S-CTyNE€Hb XapaKTepU3yeTCs ABYMS YUCIAMH: NXM.

Cxema S-cTyneHr MOXeET OBITh TIOCTPOEHA IBYMsI CITIOCOOaMMU:

1. C ucnons3zoBaraueM 3mneMeHTOB «Iy», « 1T,
2. C UCIoJIb30BaHUEM MYJIBTHILICKCOPOB/ IEMYIBTHILIICKCOPOB.

Cxewma c nucnonb3oBaHueM 35eMeHTOB «M», «JIN» npeacraBiieHa Ha pUCYHKE
3, a.

Kak crmenyer u3 pucyHka, BXOIAIIME W HUCXOMAIINE JIMHUU OOBEIUHSIOTCS B
muHbl. Hanpumep, mepBas BXonsmias JUHHS 0O0pa3yeT IMHHY, BKJIOYEHHYIO B
MEepPBbIE BXOJbI 3JIEMEHTOB «I» NEepBOro TOPU3OHTAIBHOIO psifa, MOCICIHSSA
BXOJSAIIAsl JIMHUSL — IIWHY, BKIIOYEHHYIO B TI€PBBIC BXOAbI JJIEMEHTOB «I»
MOCJICAHETO TOPU3OHTAIBHOTO psifa. Beixoasl smeMeHTOB «M» 00benUHSIOTCS C
ucnonp30BaHueM 3eMeHToB «MJIM» B 1mHHBL, K KOTOPBIM MOJKIIFOYAKOTCS
UCXOJIAIIME JIMHUK. TakuM oOpa3oM, dieMeHTHI «I» 31ech UrparoT poiib KIIFOYEBBIX
AJIEMEHTOB, MPU OTKPBITUM KOTOPHIX HA BPEMS KAHAIBHOTO WHTEpPBaja KOJOBOE

CJIO0BO IICPCAACTCA U3 BXOI[?IH_[eﬁ JIMHUU B UCXOOAIIYTO.
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[Ipenmnonoxxum, 4To KOJOBOE CIOBO A HEOOXOIUMO MEpeAaTh U3 KaHAIbHOTO
WHTEepBaJa | mepBOM BXOASAUIEH JIMHMM B KaHAJIbHBIM MHTEpBal 1 mocienHeu
UCXOASIIEN TMHUM (HAIOMHUM, YTO HOMEP KaHAJBbHOIO MHTEpBAla B S-CTYIEHU HE
u3MeHsiercs). g 3TOro B TEUYEHHE MEPBOrO0 KAaHAJbHOTO HWHTEpBaja U3

YIOPABISIIOLIETO YCTPOMCTBAa JOJDKEH OBITh IMOJAH CUTHAT Yq,, OTKPBIBAIOLIUI

COOTBETCTBYIOIINNA 3neMeHT «M». Tak kak smeMeHThl «I» CcrpynnupoBaHbl 110
MaTpU4YHOMY IDIPU3HAKY, 3Ty 4YacThb CXEMbl YacTO Ha3bIBAlOT KOMMYTAlMOHHOW
MaTpULIEN.

VYnpasnsomas 4acTb S-CTyNEHU (MHOI/Ia €€ Ha3bIBalOT OJIOKOM aJpecHOU
uH(popManuu) npeaHa3HayeHa [l BRIPaOOTKU aJpecoB BXOJa M BBIXOJIAd, KOTOPHIE
JOJDKHBI OBITh CKOMMYTHPOBaHbI (TOYHEE, aJPECOB 3JIEMEHTOB KOMMYTAIlMOHHOMN
MaTpulibl). DTU ajapeca JOKHBI 3aHOCUThCS B OJIOK aapecHOW uHpopManuu U
XpaHUTBCS B HEM JO0 OKOHUYaHUS coeauHeHus. [losromy ympamistomias 4acTh S-
cTyneHu crpoutcs Ha 6a3ze 3Y (OyaeM Ha3bIBaTh €0 YHPABISIOLIUM WU aIpECHBIM
3Y), B KOTOpo€ u3 YIPaBISIIOIMIMX YCTPOMCTB CHCTEMbl MOCTYHAlOT CHUTHAJbI
ynpasienus. O0beM MmaMsaTH U cTpyKTypa yrpasistomero 3Y (Y3VY) onpexnensgercs
IIOCTPOEHUEM KOMMYTAallMOHHOM MaTpuubl U napamerpamMu N u M. Ilpu peanusanuu
KOMMYTallMOHHOM MaTpullbl Ha »3JeMeHTax «M» KaxIol TOoyke KOMMYTalUH
HEOOXOJUM CBOM YOpPaBIAIOIIMNA BXOJ, M HMX KOJMYECTBO OyAe€T pPaBHO
IPOU3BEACHUI0O N X M. DTO SBISETCA HENOCTATKOM CXEMbl Ha 3JieMeHTax «M»,
«AJIN».

Cxewmsl, IIOCTPOEHHBIE Ha MYJIBTUIUIEKCOpaX/IeMyIbTUILIEKCOpax
IIpEe/ICTaBICHbl Ha pUCYHKax 23, 6,6. Ilpu peanu3anuy KOMMYTaMOHHOW MAaTpHUIIbI
HAa  MYJIBTUIUIEKCOPAX/AEMYJIbTUIUIEKCOPAX  YHCJIO  YNPaBISAIOMIMX  BXOJOB
YMEHBIIAETCS, NOCKOJIbKY YIPaBJISIOIIME CUTHAIBI NEPENAITCS B KOJUPOBAHHOM

BUJIE.
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Pucynox 3 - I[IpumMeps! UCTIOTHEHUS KOMOMHAITMOHHOW YaCTH S-CTYIICHH

VYrpaBiaeHue mOpoueccoM KOMMYTAllMM MOKET OBbITh OpPraHM30BaHO IO
IIPUHLINAIYY «YIPABJICHUE II0 BXOJAAaM» WIIU «YNPABJICHUE IO BbIXOAam». B mepBoM
ciydae B siuedku mamsaTd Y3V 3aHOCATCS ajpeca BXOISIIMX IUQPPOBBIX JIMHUM,
KOTOPbIE OJKHBI OBITh CKOMMYTHUPOBAaHbI C KOHKPETHOM HMCXOMSIIEN JUHUEH (A
KOMMYTallMOHHOW MAaTpuIlbl, M300pa)K€HHOM Ha puc. 3, 6 - YyNpaBieHHE IO
cTtpokaM). Bo BTopoMm citydae B siueliku naMsTH Y3Y 3aHOCATCS ajipeca UCXOASMIINX
U(GPOBBIX JMHHUMA, KOTOpbIE JOJKHBI OBITh CKOMMYTHPOBAHBI C KOHKpPETHOU
BXOJISIIIEH TUHUEH (711 KOMMYTAIlMOHHOW MaTPUIIbI, H300paXKEHHOW Ha pUCYHKE 3, 8
- yOpaBJeHHUE MO CTOJIONaM).

B cxemax Ha MyJnbTUILIEKCOpAX/AEMYNbTUIIIEKCOPAX 0JHO Y3Y mpeacTaBiisieT

co0oil HaboOp sA4YeeK MaMsITH, YUCIO KOTOPBIX COOTBETCTBYET YHCIY KaHaJbHBIX
17



UHTEPBAJIOB B U(POBLIX TUHUAX. CunThiBaHue U3 Y3Y NpOU3BOAUTCS CUHXPOHHO C
MOCTYIJIEHUEM KOJIOBBIX CIJIOB IO BXOISAIIMM JUHUSAM. B paccMoTpeHHOM BbIlIE
npumepe (mepeaaya cioBa A MepBOro KaHAJIBHOIO MHTEpBajia U3 MEPBOM BXOJSIICH
JUHUM B TIOCJETHIOI HCXOJSIIYI0, PUCYHOK 3, 6) B mepBylo sdeiiky Y3V m
3aMuCchIBaeTCs B JBOMYHOM Kojie HoMep nepBoit JuHuu (0...001). Dta koMOuHanus
cuuTbiBaeTcs u3 Y3V W mojgaercs Ha YNPaBISAIOMMA BXOJ MYJbTHUILIEKCOpPA B
TE€YEHHE TEPBOTO KaHAJIBHOTO WHTEpBasia, 0OecleynBasi COCAMHEHHUE €ro MEePBOro
BXO0/1a C BBIXOJIOM.

AHanornyHeiM 00pa30M OPraHU3yeTCs YOPABICHUE JEMYJIbTHUILIEKCOPOM,
TOJIBKO B COOTBETCTBYIOIIYIO SYEHKY 3alHMCHIBAETCS HE HOMEpP BXO0/a, a HOMEP
BBIXO/1A.

Hudpossie kommytarmmonnsie monst (LIKII), mocTtpoeHHbIE HAa MOIYISAX
IIPOCTPAHCTBEHHOM KOMMYTAallM{, OYE€Hb IIMPOKO HCIIOJIB30BAIUCH HA NIEPBBIX dTAnax
co3nanus uppoBbix ATC BBUAY IPOCTOTHI UCIIOJHEHUS U HEAOPOTOM peann3aluu.
OpHako HEAOCTATOK MPOCTPAHCTBEHHOTO KOMMYTAaTOpa 3aKIYaeTcss B TOM, YTO
KOMMYTHUPYETCSI TOJIbKO OJMH OJHOMMEHHBIA KaHaJl BCEX BXOASAUIUX U HUCXOASIINX
NKM nunwmii (4To 03HayaeT OJIOKUPOBKH MPHU COCTUHEHNUN PA3HOMMEHHBIX KaHAJIOB).
OTO MPUBEJIO K TOMY, YTO B HACTOSIIEE BPEMS 3TH CTYIIEHHU MCIOJIb3YIOTCS TOJIBKO B
COYETAHUU C KOMMYTAIIMOHHBIMU MOAYJISIMU APYTUX THUIIOB.

Oob6opynoBanme padoyero Mmecra

1K ¢ ycTaHoBieHHBIM IIporpaMMHbIM obecnieuenuem OlegReal
3ananue

1. 3anyctute Ha IIK coorBerctByromee 11O, BbIOpaTh B MEHIO IYHKT
«IIpocTpaHCTBEHHBIN KOMMYTATOPY.

2. CMmoaenupoBaTh paboTy MPOCTPAHCTBEHHOTO KOMMYTATOpa.

3. 3apucoBarb cXeMy MPOCTPAHCTBEHHOTO KOMMYTATOpa.

4. VccnenoBaTh NMPUHLMII MEpEJaYd KOJOBBIX CJIOB CO BXOJAa Ha BBIXOJ IIO
TaKTaMm.

5. ChopmynupoBaTh BHIBOBI.

Conep:xanue u opopmiieHne oTyeTa
18



OT4eT oJKEH coepkKaTh:

1. Temy, uenb paboTHI.

2. CxeMy IpOCTPAaHCTBEHHOTO KOMMYTAaTOPA.

3. Onucanue npoiiecca nepegayu KoJI0BOro CioBa co BX0J1a Ha BBIXO/.

4. BeIBOJIBL.
Iopsinok mpoBeneHnsi padoThI

Crynentsl, 3anyctuB Ha [IK cooTBeTcTBYyIOIEE MPOrpaMMHOE OOECIICUCHHUE,
ucciaenyoT paboTy MPOCTPAaHCTBEHHOIO KoMMyTaTopa. B pesynbTate Takoro
UCCJEIOBaHMUs paboTa KOMMYTAaTopa JOJDKHA ObITh pacnucaHa nmo Takrtam. Ilocie
ATOr0 KaXKJblil CTYAEHT (DOPMYJIUPYET BBIBOJBI, OOPMIIIET OTYET U MPEACTABIISIET
€r0 Ha IPOBEPKY IIPEMNOIaBATEIO.
KoHTposbHbIe BOIPOCHI

1. [IpyHIMI TPOCTPAHCTBEHHON KOMMYTAllUU [IU(PPOBBIX TOTOKOB.

2. JIocTOMHCTBA M HETOCTATKU ITPOCTPAHCTBEHHON KOMMYTaL1H.

3. PesxumMbl pabOThI MPOCTPAHCTBEHHOIO KOMMYTATOPA.

4. Onucarp 1O TaKTaM MPOIECC MEPeJadr KOJTOBOIO CJI0Ba CO BX0/1a HA BBIXO/.
NupopmanuoHHbIE HCTOYHUKHU

Muxanmua W.C., Manun A.A., u gp. CucremMpl KOMMYyTaluu. YueOHOE

nocobue. — Pocros-na-Jlony, CK® MTYCH, 2009. - 117 c.
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IIpakTH4yeckas padora Ne3
Texunueckoe oocayxusanue LHHCK Ilporon
Heab padoThl
W3yunth mponecc SKCIUTyaTalusi U TEXHUYECKOe OOCITyKHBaHHE HUGPOBBIX
CUCTEM KOMMYyTalui Ha npumepe oOopyaoBaHus «lIpoToH», 3aKpenuTh 3HAHUS,

IMOJIYUCHHBIC Ha JICKIMOHHBIX 3aHATHUAX.

Kparkue Teoperuvyeckue cBeieHUs

OO0mue ceenenns o koHpurypuposanum LHATC

HATC cemeiictBa «IIpotoH-CCC» mnpencraBisitor co0oMl  MOIYJIbHYIO
KOHCTPYKIIMIO, OCHOBHBIMHM JJIEMEHTAMH KOTOPOW SBISAIOTCA Kopnyc U TO3bL
CoBokynHocTh TO30B, ycTaHoBieHHBIX B Kopnyce LIATC, onpenenser eé
dbyHKIHOHATBHBIE BO3MOKHOCTH. Pacnonarats TO3s1 B koprryce LIATC MoxkHO B
MPOM3BOJIBLHOM Topsike 3a uckimouenrneM TO3a bBYK .Kaxneiii TO3 Ha annapatHoOM
YpPOBHE peaqu3yeT MNOIJEPKKY HEKOTOPOTOKOJIMYECTBA MOPTOB — JIOTHYECKHUX
00bekToB, koTopeiMu ornepupyeT LIATC Hanpumep, TO3 BAK (6;10k aO0OHEHTCKUX
KOMILUIEKTOB) MO3BOJIsIET peanu3oBath 15 moproB tuna AK. Tun TDO3a omnpenenser,
YTO MPEACTaBISIET cO00M MOpT Ha anmaparHoM ypoBHe. Hanpumep,moptet TO3a BAK
— 3TO aDOHEHTCKHUE JIMHUHM JIJISl TIOJIKJIFOUeHHS] aDOHEHTCKHUX TeJe(OHHBIX anmnapaToB.
Pexxumbr  pabotet HATC onpenensitorcs 3HAYEHUSIMHM  KOH(UTypalMOHHBIX
napameTpoB — KoHpurypanuen. Pu3ndeckum HOCUTENIEM KOH(UTYpALUU SBIISIETCS
namsTh [IATC. IToapoOGHO noHsITHE KOHPUTYpALIUKM pacCMaTPUBAETCS B IOKYMEHTE
«Kondurypatop obopynoBanusi  “Ilporon-CCC. PykoBOACTBO  ormeparopay
44869489.55001-01 34. B uwactHOCTH, B KOH(HUTypamuu OIMUCAHO PACIIOJIOKEHUE
TO30B u pexumbl padoTel mopToB. [Iporpamma «Moaynb omepaTopa» MO3BOJISET
BBITIOJIHATh MOHHUTOPUHT OOOPYJOBaHUS M €r0 XapaKTePUCTHK, TMPOBOJUTH

JTUArHOCTUKY W YOPABJSITh ~ HEKOTOPBIMH  TapamMeTpamMu  KOH(UTYpaIuu.

Oo0padoTka TapupukanuOHHON HHPopMaALMHU
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LHATC nakamnuBaeT BO BHYTPEHHEM Tapu(HUKAalMOHHOM Oydepe naHHBIE O
3HaueHUsIX Cc4y€TunkoB crTaTUCTUKH [IATC u nmaHHple O TapudUKaIMOHHBIX
COOBITHSIX.

Onnako 00bEM BHYTpEHHETO Tapu(UKAIIMOHHOTO Oy(epa orpaHuyeH, U JIsl IIOJTHOTO
yuéta Bcell mHpopManuu HEOOXOJUMO MEPUOIMYECKOE CUMTHIBAHUE U COXPAHEHHE
nanueiX. [Iporpamma «Monynb omepatopa» YuTaeT 3TH JaHHbIe U3 Oydepa u
oOpabaTeiBaeT ux. B pesynbrare hopmupyercs psif BBIXOIHBIX AaHHBIX.CUMTaHHBIC
JaHHBIE coXxpaHstoTcs Ha sk€ctkuit nuck I[IK B ToM BuIe, B KakoM OHHU ObLIH
cuntanbl. Tem campiM mporpamMmma ¢opmupyeT Qaitnel gamma TapupUKaUU -
otoOpaxeHue BHYTpeHHero TapudukanuonHoro Oydepa IIATC na naucke IIK.
@aitnpl gamna TapupUKAIMKU TPEJICTABISAIOT co00i daiiabpl ¢ pacumpeHueM *.bin.
COBOKYITHOCTh TAHHBIX pa30UpaeTCs Ha OT/IEIbHBIEC 3AITUCH.

Kaxxnas 3anuce conepxut Bpems e€ coznanus 1o yacam LIATC u npusHak,
OTHOCAIIMH €€ K OTHOMY M3 TPEX TUIIOB, 4 UMEHHO:

—KPUTHYECKHUE CUTYallUU;

—CTaTHUCTHKA;

—Tapu(UKaIMOHHBIE COOBITHS.

[lon KpUTHYECKUMHU CUTyallUSIMH TOHUMAIOTCS COOBITUSI, KOTOpPBIE MOTYT
Hapymuth padory IIATC B nenom. [103TOMy MOHUTOPUHT KPUTHUYECKUX CHUTYaIlUN
ABJIIETCSI Ba)XHOW YacThiO palOT, CBSI3aHHBIX C TEXHUYECKHUM OOCITYyKMBaHHUEM
CTaHLIMOHHOTO 00opyaoBaHus. COOp CTaTUCTUKH, MPOBEIECHUE JIUArHOCTUKU
000OpyZOBaHUS U aHAIM3 MOJYYECHHBIX JTAHHBIX MOMOTalOT COPOrHO3UPOBATH padOTy
HATC u npussaTe Mepbl 1o HenonyuieHuto cboeB B pabdore LIATC. Ilporpamma
«Moaynbp omeparopa» TO3BOJSET 3aJaBaTb W U3MEHATh nepuoa  cbopa
cratuctuueckoit muadopmanuu [{ATC.

dukcupoBaHue TapUPUKANMMOHHBIX COOBITUHA HEOOXomMMo i y4€Ta
coenunenuii, BeimonHsieMbIX [{ATC. [JATC Boigensier 6 TUMOB TapuPUKAITMOHHBIX
COOBITHH, KaXKJI0MYy U3 KOTOPBIX COOTBETCTBYET 3alUCh, @ UMEHHO:

—3aHsaTHe (AOOHEHT MOAHSUT TPYOKY, niH 3ausTue Bxonsuei CJI);

—TOJIHBI Ha0OP HOMEPA,
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—OTBET BBI3EIBAEMOI'0 A0OHEHTA;

—pa3beIUHEHNUE;

—HCIMOJIb30BAHKUE YCIIYT;

—MPUHYAUTEIIBHOE COEJUHEHUE (COEAMHEHUE B pe3yJibTare Iepeaapecauuu

PYYHOM WJIM aBTOMATUYECKOM ).

B pesynbraTe pabGoThl mporpamMmbl «Moayib omnepatopa» (QopMUPYIOTCS
CJIEIYIOLIME BBIXOAHBIE TAHHBIE:

—@daitiel  gamna  TapupUKALMKM, COAEpXKalMe MpsMOE  OTOOpakeHue

xpansiuuxcs B [IATC naHHbIX;

—TEKCTOBBIE (Dailiibl, coAepKalue JaHHbIE TAPU(PUKALIMOHHBIX COOBITUI;

—TEKCTOBBIE (Daiisibl, cCoJIeprKalIie Bce HEOOXOIUMBIE JUIsl pEIICHUs

3a/1ayv OWJIJIMHTA JTaHHBIE pe3YyJIbTaTUBHBIX 3aHATUHN (COEIUHEHUN );

—Ttabnuia 6a3bl JaHHBIX, COIEpKAIIasi BCE HEOOXOUMBIE JIJIsI PEIICHHUS

3a/lauyu OWJIJTMHTA JIaHHBIE Pe3yJIbTaTUBHBIX 3aHATUN (COCTUHEHUN).

3aganue
1. O3HakOMHUTCA C TPOILECCOM TEXHUUYECKOE OOCTYy)KUBAHUE CHUCTEMBI
KOMMYTAaII1H.

2.

3. ChopmyInpoBaTh BIBOBI.

Copnepxanue u opopmiieHHE 0THETA

OTuer IOIKEH COJIePKATh:

1. Temy, 11es1b pabOTHI.

3. AJITOpUTM TEXHUYECKOTO 0OCITY>KHUBAHUS.

4. BBIBOJBI.

Iopsinok npoBeaeHus1 padoThI

Crynentsl, 3anyctuB Ha [IK cooTBeTcTByMOIIEE MPOrpaMMHOE OOECIICUCHHUE,

U3y4aroT paboTy CUCTEMbI KOMMYTAIIHH.
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[Tonb3oBarensckuit HHTEPGEIC MPOrpaMMbl UMEET CTaHJAPTHBIN BUJ MPOTPaAaMMHBIX
npoaykroB OOO HIIIIT «CHEL[CTPOIZ-CBHZ%E» U COJICPKUT CICTYIOIINE 00IacTH
(cm. PucyHok 6):

—TJIABHOE MEHIO;

—IIaHEJIb NHCTPYMEHTOB;

—HWHJWAKATOp YTUIIUT;

—TIaHENb AePEBa CUCTEMBI;

—IHaHCJIb YTHIINT,

—CTpOKa COCTOSHUS.
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Pucynoxk 6 - Untepdetlic r1aBHOTO OKHA MPOrpaMMBbl
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[TyHKTBI TJIaBHOTO MEHIO MO3BOJSIOT BBINOJHATE MOHHTOpPUHT 00BekTOB L[ATC,
CIIeTUTh 3a TeneOHHBIM TpPa(QHUKOM, BBIIOJIHATH KOH(PUTYPUPOBAHHE OOBEKTOB,
3anyckaTh TectupoBanue LIATC. BpiOop pexuMoB paboThl MpOrpaMMbl — YTHIIUT,
TaKKe OCYIIECTBISACTCS W3 TJIABHOTO MEHIO. Ha3HadueHue IyHKTOB M KOMAaHJ
IJIABHOTO MEHIO IPUBOJUTCS B NPWIOKEHMM llaHenb HMHCTPYMEHTOB COIEPKUAT
KHOIIKHU, AyOIHpYIOIIHe HEKOTOPBIE YaCTO UCIOJIb3yEMble KOMaH/bl [IABHOI'O MEHIO,
JUTs1 OBICTPOTO BHI30BA KOMAHI.
WuaukaTop YTWIMT IpeIHa3HAueH Al OTOOpaKEHMsI TEKYIIEro pexuma padoThl
nporpaMmbl. Ha3zpaHnue akTMBHOM yTWIMTBI pa3sMEIIAETCs B JIEBOM YAaCTH ITaHENN
WHIUKATOpa. YTWINATHI MPEACTABISIOT CO00M HAOOPBI CPENCTB AJI BBIOJHEHUS
OJHOM M3 OCHOBHBIX (YHKIHMI NporpaMMbl M OINpPEACNSAIOT PEXUM padbOThI
IporpaMMbl. Takke TMaHelnb HWHAMKATOPAa YTWIUT COIEPKUT HMs TEKYILIEro
II0JIB30BATEIISI IPOTPAMMBI.

Ha nanHOM 3Tane pasBUTHsS IPOrpPaAMMBI PEAIM30BAHBI CICAYIOIIUE YTUIUTHI
(cm. Pucynok 6):

—«CocTosiHHE OOBEKTOB» - YTWIMTA MpeAHa3HaueHa Ui OTOOpaKeHus

kommyTtanmonHoro nosist LIATC. B manenu yTUiauThl B pealbHOM BpPEMEHHU

peACTaBIeHO COCTOsIHUSA BceX 00BbekToB LIATC. YTmimra mo3BojseT BeCTH

OTIepaTUBHBIA KOHTPOJIb 32 aKTUBHOCTHIO aboHeHTOB [[ATC;

—«[lnan HyMepauum» - yTUiauTa B BUIE TAOIMIbI MOKA3bIBAET COOTBETCTBUS

00BEKTOB U Teae(hOHHBIX HOMEPOB A0OHEHTOB;

—«CHnHUCOK COEQUHEHUN» - YTWIWTAa NpelHa3HaueHa JUisi OTOOpaxKeHUs

TEKYIINX U COCTOSIBIIMXCS COETMHEHU;

—«Tabnmuma coenuHEHUN» - YTWIHTA COJAEPXKUT JAaHHBIE O BPEMEHHU

COEIMHEHHUSI, HOMepax a0OHEHTOB. AHAIM3HUPYS 3aMKUCH JlaMIia TapuuKalu,

nporpaMMa BOCCTAaHABIMBAeT WH(MOPMALMIO O TMOJHOM COEIWHEHUH. OTU

JaHHbIE UCTIOJIB3YIOTCS MPOTrpaMMoi Tapuukaimm;

—«XypHan 3aHsATHUH» - YTUIUTA B pPEAJIbHOM BpPEMEHH OTOOpa)kaer

buKcupyembie COOBITUN 3aHSITHIA;
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—«CHUCTEMHBIN KypHAID» - YTUINTA XPAHUT UCTOPHUIO IEUCTBHI MOJIb30BaTENIEH
u cocrossHu LIATC;
—«Yrenne TapuduKanuoHHOTO Oydepa» - YTUIUTA IO3BOJISIET YIPaBIATh
yreHueM Tapuduxamonnoit unpopmarmu HATC;
—«ApXUB 3aHATHI» - YTWIWTA MPEIHA3HAYCHA [JI1 IMPOCMOTpa apXHBOB
XKypnana 3ansaTvil 1 paboThI C 3aNTUCIMU STOTO APXUBA;
—«Ommbxku UKM» - yrunuta ciyxut 1iia otoopaxenus ommbok UKMrpakra;
—«/InarHoctukay - yTwinrta npegHasHaueHa i nposeneHus tectoB LHATC,
T3308B;
—«Craructuka» -  yTWIMTa  NPEACTAaBISIET  pe3yJibTaThl  aHajau3a
TapupuKaMOHHON nHGOpPMAIHU B TpaUuecKoM U TaOJIMYHOM BHUJIE.
Hacrtpoiiku LIATC onpenensroT cOCTaB IOJTy4aeMbIX cBeAeHUW. CTaTUCTHYECKUE
JaHHble TO3BOJIAAIOT OlleHUTh padoTy LIATC u npuHATH peuieHus no ycTpaHEHUIO
IIEPETPY30K.
B nanenu nepea cucteMbl mokaszaHa ctpykrypa LIATC: Bxomgmme B €€ cocTaB
T3O3bI U OOBEKTHI.
[laHens yTUAMT - 3TO 00JIaCTh, 3aHMMAIONIAsl CaMylO0 OOJBIIYIO YacTh OKHa
IporpaMMBbl U IIpeHa3HaueHHast ISl pa3MEeLeHUs 3JIEMEHTOB HHTepdeiica
BbIOpaHHOW yTunuThl. Hampumep, (cM. PucyHok 6) Ha mepenHeM IjiaHe MPUBENEH
BU/I TJIABHOTO OKHA MPOTPaMMBbI C AKTUBHOM YTUIUTON «COCTOsSIHUE 0OBEKTOBY.
Crtpoka coctosinus (cM. PucyHok 7) conepkuT nHGOpMAIIHUIO TTO BRIOPaHHOM
HATC: umsa HATC , unpentudukarop LIATC , nopT noakiro4eHus , BpeMs 1o

yacaMm [IATC , nata no yacam LIATC , pexxum paboThI IPOrpaMMBbl .

ATC Amen 0 156430 Ropr 152, 168.4.21: 10000 Bpowm 1111853 fata 22022006 [few P Cocromss ofemon
6/ @/ 'Z‘J/ Gf/ 5/

Pucynok 7 —CTtpoxka cocTosiHUS

HauaJjio padoTsl

IMoaka0o4eHne K 000Py10BAHNIO
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[Iporpamma «Moaynp  omepaTopa»  HCHOJb3YETCS  JUII  MOHUTOPUHIa H
KoHurypupoBanusi obopynoBanusi «IIporon-CCC» cnemyroumx cepuii: «Anmas-
02»,«Anmasz-04», «Bektop-188y.

Yrobsl mporpamMmma «Moynb onepaTtopa» BBIMOJHsUIA CBOM (DPYHKIHMH, HEOOXOAUMO
yCTaHOBUTH (u3nueckoe coeauHeHne Mexay IIK, Ha koTopoM ycTaHOBIEHa
nporpamma, U obopynoBanueM LIATC, a 4~takke HacCTpOUTb MHapaMeTpbl 3TOTO
coenvHeHusd. JlIsi yCTaHOBJIEHHS CBSI3M C OOOPYJOBAaHUMEM HCIOJIB3YETCS OKHO

tHoakmouenne k odopymoBanuio¥ (cm. Pucynox 8). Cpenacrea 3Toro okHa

MO3BOJISIIOT HACTPOWTH CBSI3b C OOCTY)KHBAaeMbIM OOOPYIOBAHHEM, HCIOJIb3YS
pasnuunbie criocoObl noakimouenus [1K k o6opynoBanuio:

—HETMOCPEACTBEHHOE MOJKIII0UeHNEe K 000pynoBanuio (uepe3 COM-tiopr);

—nojkIroueHue no jgokaisHol cetu (Ethernet);

—TIOJKIIFOUEHUE C TTIOMOIIBIO TeNe(HOHHOM TMHUU (MOIEMHOE COCTMHEHHE).
Y1006l OTKPHITH OKHO FIlogkiaodenue Kk o0opyxoBaHuioY¥, BLIIONIHUTE OHO U3
JICUCTBUM:

*BbIOEpUTE B TJIaBHOM MeHI0 nporpamMMbl Hactpoiiku P Ilogkmouenue k

000py10BaHUIO;

*HAXKMUTE Ha KHONIKY B IMAHEJIN HHCTPYMEHTOB TJIABHOTO OKHA

MPOTPaAMMBL.

B pesynbTaTe OTKpOEeTCs OKHO, KOTOPOE COACPIKUT TabJIUIY MOIKITFOUSHUM
(cm. Pucynok 8). CpencrBamMmm 3TOro OKHa Bbl MoXxeTe co3laBaTh HOBBIC
MOAKIIFOUCHUS U UBMEHSATh MapaMeTPhl CYIIECTBYIONIMX.
Hannune HeCKOIpKUX NOAKIFOYEHUMN TTO3BOJISIET:
—BBIOMpaTh 000pyAoBaHuE, noakiIouaeMoe k [1K, cmeHnoi ncnonb3zyemoro
MOAKJTFOUCHUS;

—OIEepaTUBHO U3MEHAThH CIIOCO0 MOKITI0UEHUS K 000pPYI0BAHHUIO.
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&% [Moakoue HHe K 06opyaoBaHuio

AevicTena  Bua

I B = 2%
Mma m ] COCTOAHHE (3 ) ] OfopyaoBaHHe (4) I MopT ( 5) I THn 3anycka
6 ATC AnMas b’ PaboTaer MoAYNe ATC b COM1 :9600V

PaboTaeTt MOAY N ATC UDP 192,165.4,21:10000 i
Moaknioqerne 0 Owwbica 3anycka MoAYNe ATC TCP 192.168.8.100:10001 ABTO Hog...

11)

Pucynok 8 - BeiOop noakimroueHus

[Ipy ycraHOBKE mporpamMMbl, B KaTaJore NOAKIIOYEHUH HET HU OJHOIO
MOAKJIIOUEHHMS, O TOM, KaK CO3/1aTh MOJAKI0oUeHue, cM. 4.1.2.3.4.

Jlig noakIoueHus: K 000pyA0BaHUIO B Ta0JIMLIE BEIOEPUTE MOAKIIOUEHUE.

[Ipyu BbIOOpE MOAKIIOUEHUN  CIIEAYET PYKOBOJCTBOBAaThbCA  MH(pOpMaIMei,
IpUBOJUMON B cTosOnax u . B crondne «Mms» yka3blBaeTcss UMS OJKITIOUEHMS,
3aJlaBaeMoe€ IoJb30BaTesieM. Y T00HO B KaUeCTBE UMEHHU UCIOJIb30BaTh HA3BaHUE
reorpauyeckoro myHkra, rjae pacnonoxena ATC.

Hanpumep, eciiu He00X0AMMO NOIKIIOYUTHCS K 0OJUHOYHOMY Moyito ATC
nocpeacTBoM nocieaopatenbHoro (COM) nopta, TO mOC/IeN0BaTeIbHOCTh ACHCTBUM
OyJneT Takasi:

1 B taGnuiie HaiiuTe CTPOKH, JIJIs1 KOTOPBIX B CTOJIOIIE

«O06opynoBanue» HanucaHo «Moayns ATCy. Kak BUAHO U3 pHCYHKa, 3TOMY

YCIJIOBUIO yJIOBJETBOPSIOT BCE CTPOKHU TAOIHIIBI;

2 3ateM BBIOEpUTE Ty CTPOKY, AJIsi KOTOopoii B ctonbiie «[lopt» ykazano

«COM». Ha pucynke (cM. PucyHok 8) 3To BepXHsisi CTpOKa .

Ecan B TaOmuue NOOAKIIOYEHUH HET IOAKIIOYEHUNA ¢ HEOOXOIUMBIMU

napameTpamu, TO JJisl MOAKIIOYEHUSI K 000pYyI0BAaHUIO MOKHO CO3/1aTh HOBOE

noakioueHue (cMm.4.1.2.3.4) unm M3MEHUTh MapaMeTphl CYIIECTBYIOLIUX
noakoueHui (cm. 4.1.2.3.5).

[Tocne BbIOOpa MOAKITIOUEHHS 3aIlyCTUTE ero. Jis aToro:
*Ha)XKMHTE HA KHOIIKY ;

*BbIOCpUTE B MEHIO OKHa [leiicTBuUsI P> 3ammyCTUTE.
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B pesympTate moctym K TOPTY, CBSI3aHHOMY C TMOJKIOUeHHeM (ctoisder; ),0yaer
MOHONIOJIN3UPOBAaH, M HA4YHETCA NPOLECC YyCTaHOBIECHMS cBsA3u Mmexay [IK wu
obopynoBanueM. O mpollecce YCTAHOBIECHUS CBSI3U CHUTHATU3UPYET COOOIEHUE
«[Toaxmrouenue» B ctonbue «CocrossHue». [Ipu ycnemHoM 3aBepiieHuu mpoliecca
YCTAaHOBJICHUSI CBSA3M TMOJAKIIOYCHHE TNEpernér B aKTUBHOE COCTOSHUE, O YEM
cBUIETENbCTBYET cooOienue «Pabotaet» B cronbue «Cocrosinue». Ecnu npu
YCTaHOBJICHUM CBSI3M BO3HUKIW OIIMOKH, B CTOJOLIE BBIBOAUTCA COOOIICHHE
«Omubka 3amyckay. s pa3pbiBa cBsi3u ¢ 000py10BaHUEM HEOOXOAMMO OCTAHOBUTH
NOAKIIOYEHUS. J{J1s1 3TOro BIOEpUTE HYKHOE MOJKIIOUYEHUE U HAKMUTE HA KHOIIKY

, Wi BbIOepuTe B MeHIO OkHa /JledicTBusi®» OctaHoBuTh. B pesynbrare oOMeH
nanaeiMu Mexay [IK u obopynoBaHMeM MpeKpaTUTCS, CBsI3b OyAeT pa3opBaHa, W
NOPT, KOTOPBIA OBLI 3aHAT MPU OpPraHU3alUdd COEIMHEHHUs, ocBoOoauTcs. B psae
CIlyuaeB MOXET BO3HUKHYTb HEOOXOAMMOCTh NIpepBaTh OOMEH JaHHBIMH C
obopynoBanuem 0e3 paspbiBa coenuneHus. Hampumep, xorga oomen mexay IIK u
000py1I0BaHUEM CUIIBHO 3aMeIJIsieT paboTy o0opyioBaHus. B 3ToM ciydae akTUBHOE
MOAKIIOUEHUE MOKHO IPUOCTAHOBUTH. JIJIsi 3TOr0 HaXXKMHUTE HAa KHOIKY WU
BbIOepuTe B MeHIO JlelictBusi P IlproctanoButh. OOMEH TaHHBIMU MPEKPATUTCS, HO
CBSI3b HE OyJIeT pa3opBaHa, U MOPT OCTAHETCS 3aHATHIM. /(11 BO30OHOBIECHNUS 0OMEeHa
JTAHHBIMU 3aITyCTUTE MOJIKIIOUEHUE TaK, KaK OBLJIO OMMCAHO BHIIIIE.

B karanore moakitoue€HUN MOMKET ObITh HECKOJIBKO MOAKIIOYEHUH, MCIOJIb3YIOMINX
OIUH U TOT *e mopT. Hampumep, HEOOXOIMMOCTh B 3TOM BO3HHKAET, KOTJa IO
OJIHOMY CETE€BOMY aJpecy MOJKIIOYAIOTCS K pazHOMY OOOPYJIOBaHUIO WM KOTJa
HE0OXOJIMMO MCMOJB30BATh Pa3HbIE MapaMeTpPhbl MOJAKIOUEHUS (HAapUMep, CKOPOCTh
11t COM-nopta). B 3Tux ciaydasix BO3MOKHO HMCIOJIb30BAHUE TOJBKO OJHOTO M3
TaKUX NOAKIIOYCHUHU. [lombITKa 3amyCTUTh APYroe€ MOAKIOUYEHUE, UCIIOJIb3YIOLIEE
TOT >K€ HOPT 4YTO M AaKTHUBHOE IMOJAKIIOUEHHUE, MPUBEAET K BbIJaye B CTOJIOIE
coobmeHus «Ommnodka 3amyckay.

[Ipy BO3HMKHOBEHMM KaKHX-THOO TMpPOOJEM C MOJKIIOUYEHUEM €ro MOXHO

nepe3anycTuTb. [[ns 9TOoro B MEHIO Karajmora TOAKIIOYEHWH  BBIOEpHUTE
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HeiictBusa P Ilepe3amycTurb, 1OCIE  3TOrO  NPOU3OMIYT  OCTAHOBKA  H
aBTOMATHUYECKUH 3aITyCK MOAKIFOYEHUS.

IIpocmoTpeTrs KOMIOHEHTHI CTPYKTYPbI LHHATC

VYupapnenue nanenpio gepeBa cuctembl <Ctrl+T> [locie Toro, kak MOIKITIOYCHHE
sanymeHo u cBa3b ¢ LIATC ycra”oBieHna, nporpamma «Moaynb omnepaTopay
cunteiBaeT u3 namatd LATC wuHdopmanmmio o0 KOHPUIypaluud CTaHLUU:
pacnionoxenne TO30B u OOBEKTOB, KOHPHUTYpallMOHHBIE MapaMeTpbl OOBEKTOB.
[Iporpamma onpammusaer Bce cinoTbl LIATC u cBepsieT noslydeHHBIE PE3YJIBTATHI C
JnaHHBIMUA KoH(purypanuu. Ha ocHoBaHMM mnpouyMTaHHOM HMH(OpMAaNMU B TMaHEIH

JiepeBa CUCTEMBI CTPOUTCS 1epeBO CTPYKTYypbl KOHKpeTHOM LIATC (cm. Pucynok 9).
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Pucynok 9 - [lanensb nepeBa cUCTEMBI

[lox cuctemoii B JaHHOM cllydyae MOHUMaeTcs cuctema cBsa3u —Habop LATC,
KOHTPOJIb 32 COCTOSIHUEM KOTOPBIX MOYHO LEHTPAJIU30BAHO OCYIIECTBISATH C
MIOMOIIBIO0 TTporpaMmsl «Monyns oneparopa». IIpu atom kaxnasa LIATC umeer cBoé
HOMEPHOE ITPOCTPAHCTBO.

CrtpyKkTypa CUCTEMBI CBSI3U BKJIFOYAET HECKOJIBKO ypoBHEW. CaMblii BEpXHHUM YPOBEHB
CTPYKTYpbl —3TO cucteMa cBsizu , 3areM uayt LIATC, Bxopmsuime B cucCTeMy,
cienytonuii ypoBeHb —193b1, BXojmsmme B koHduryparuio [HATC u mocnemnuit

YPOBEHb —3TO OOBEKTHI . YPOBHHU, KOTOPBIE COJEpXKAT BIIOKEHHBIE MOIYpPOBHHU,
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OMEUYEHbl 3HAKOM . UTOOBI OTKPHITH MOJYPOBHH, HAXMHUTE Ha 3HAYOK PSAIOM C
Ha3BaHueM ypoBHs.Pasubie Tumbl TD30B comepkaT pas3Hble THIBI OOBEKTOB.
Hampumep, TO3 BAK conepxut oobextsl Tuna AK. Ilocne toro, kak mporpamma
CpaBHMJIA JJaHHBbIe KOH(PUTYpALUU C pealibHbIM pacroiiokeHueM TO30B B kopmyce
ILIATC, oHa, B 3aBUCUMOCTH OT p€3yJIbTaTOB

CpaBHEHUs, noMeyaeT TO3bl B MaHEIH Je€peBa CUCTEMBI YCIOBHBIMU 3HAYKaMU (CM.
Tabnuna 1). Uto6s mporpamma nomeuana TO3bI, mponucaHHble B KOH(QUTYpAIHUH,
HO (pusnuecku He yctaHoBJIeHHbIE B Kopiryce LIATC, Ha)XxMHUTE Ha KHOIIKY
<Kondurypauus>. HaxxmMure Ha KHOIIKY , 4TOOBI 0TOOpaXkaTh TenedhoHHbIE HOMEpa
aOOHEHTOB, PSIIOM C COOTBETCTBYIOIIUMH UM OOBEKTAMHU.

Tabonura 1 - YciaoBabIE 0003HAUEHUS COCTOSTHUS TO30B

0603HaveHune Onucanue
.P Obmen ¢ T330om ycraqosned. Tun u noswums T33a cooTeeTcTayioT
NPONMCAHHBIM B KOH(UIypaLMK.
x Owwubin obmena c obopynosanmem: T33 wHewcnpased, wnu 8
KOHGUIypaLIMM B 3TOM NO3MLMKM y¥a3aH apyron Tun T133a
R Orcytcrane T33a 8 aT0M NOIMUMK, XOTS B KOHDWUIYPALMK OH YKa3aH

KOHTpOJIl)HbIe BOIIPOCHI

1. CrpykTypHas cxeMa CUCTEeMbI U Ha3HaueHue 0OCHOBHBIX 35ieMeHToB [IPOTOH.

2. KommyrtannonHoe nosne cucremsl [IPOTOH

3. CTpykTypHas cxema v Ha3HaYeHHe aboHEHTCKoro Oyioka cucteMbl [IPOTOH

4. Ha3naueHue, CTpyKTypa U  THUIIBI  MOXYJEeH i  OOCTY>KWBAHUS
coeqnuuTenbHbeIX nuHui [IPOTOH

5. Kommyrammonnoe nosne cuctemsl [IPOTOH

6. Ympasmnstomue yctporcto cuctembl [IPOTOH

NudopmanuoHHble HCTOYHUKH

1.Texuuueckoe onucanue: Ludposas cucrema kommyranuu [TPOTOH CCC.
2010. Taranpor

2. JlJabynpko O.C., Muxanmun U.C., Mauun A.A., llapemosa T.H. Cucremsl
KOMMYTAIIUM Ha CTAIllMOHAPHBIX U TMOJBIKHBIX CETAX CBSI3U. YueOHOe mocolOue. —

PocroB-na-/lony, CK® MTYCH, 2009.
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IIpakTHyeckas padora Ne4:

IIpouecc o0cayKMBAHUA BbI30BA
cucrembl kommyTanuu EWSD

Heab padoTsl
N3yunuth mporecc 0OCIyKMBaHHs BbI30Ba IU(PPOBOM CUCTEMBI KOMMYTAallUU
EWSD, 3akpenuth 3HaHUs, NOJYyYEHHBIE HA JIEKIIMOHHBIX 3aHATHUSX.

KpaTKI/Ie TCOPETUHYECCKUE CBCACHUSA

BbI30B BbI3BIBAKOIIUM A00HEHTOM A CTAHLMH.
AOGoHeHT A cHumaet TpyOky. B Tenedponnom anmapare abonenta A (TAA) uepes
MUKPO(OHHYIO 1elb 3aMblkaeTcsd HuUieid aOOHEHTCKOW JIMHUHU, [O3TOMY B
aboHeHTCKOM KoMmIuiekTe aboHeHTa A-SLCAA — u3MEHSIeTCS COCTOSIHHUE TOYKH
ckanupoBanus. IIpoueccop moayns SLMA-SLMCP — omnpenenser W3MEHEHHE
COCTOSIHUSL TOUYKM cKaHupoBaHus B SLCAA W BblIaeT yepe3 WIMHY YIIPABICHHS B
npoueccop 6moka DLU — DLUC wunHpopManuio O TMOCTYNHUBIIEM BBI30BE U
muuerinblii Homep SLCAA. ITlponeccop DLUCA BwimaeT 3Ty MHpOpMAIUIO Yepe3
mupposoit umHTepdeiic DLUDA wu uepes LTUA mno oTaenbHOMY KaHay
curHanuzanun (OKC) B rpymnmoBoit mponieccop GPA nuneitHoit rpynmnsl LTGA
['pynmnoBoii npoueccop GPA nunueiinoi rpynnel LTGA omnpenensier KaTeropuro
BbI3bIBalOIIe a0OHEHTCKOW JTMHUM U YCIYT, MpeodpasyeT JuHelHbli Homep SLCAA
B IPOrpaMMHBINA, BblOMpaeT cBOOOAHBIM BpeMeHHOM wuHTepBan B MKM-Tpakrax,
UIYIIUX K KOMMYyTanmoHHOMY Toto SN, U mochutaeT cooOlieHue 4depe3 Oydep

coobomennit MBU: LTG B xoopaunanmonHsiii npoueccop CP ¢ undbopmarueit o
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BbI30Be, mporpamMmmHoM Homepe SLCAA u BbIOpaHHOM BpPEMEHHOM HHTEpBAJe.
Koopaunanmonusiii mpoueccop CP oTmeuaer B cBoeil 6aze JaHHBIX a0OHEHTCKYIO

JIMHHNIO BBI3BIBAIOMICTO aboHeHTa A 3aHSTOM.

IIpoBepka pa3roBopHoro Tpakta Ha yuactke ot DLUA no LTGA.

['pynmoBoit mpoueccop GPA nuneiinoit rpynnsl LTG BbiOMpaeT CcBOOOIHBIM
kaHanbHbIN MHTEpBa)l B UKM TpakTe mexxny DLUA u LTGA u coobmaer no OKC
ero Homep B DLUCA.

ITponeccop GPA mocwsutaer komanmy B mporeccop DLUCA, a DLUCA — B
nporieccop SLMCPA Ha 3ambikanue ucnsitaresibHoro tpakra B SLCAA. IIpoueccop
abonenTckoro mMoayiis SLMCPA BbijaeT KOMaHIy Ha 3aMbIKAHUE UCTIBITATEIBHOTO
tpakta B SLCAA. Ilocnemnuii 3aMbikaeT  aOOHEHTCKUH muiedd u mepemaer
coobmenrie o0 stom B DLUCA., kotopsiii HampaBiser coobmenue B GPA.
[Tpomeccop GPA BbImaeT KOMaHIy Ha MPOKIIOUCHUE COSAMHEHUS depe3 TPYNIOBOU
koMmmyTaTop GSA ot LTGA no DLUA u xomaHay B cUTHaiIbHBIN KoMIuieKT SU Ha
MPOBEPKY MCIPABHOCTH TPAKTA COCAWHEHUs. TOHAIbHBIN TE€HEPATOp JIMHEWHOU
rpynnel TOGA noakirouaeTcs: K TpakTy nepeaaydu, a KoaoBbii npueMHuk CRA — k
Tpakty mnpuema. [TOGA 10 pa3roBOpHOMY BPEMEHHOMY WHTEpPBAIYy BBIJAET
WCOBITATENbHBIA TOHAIBHBIN cUrHAI, eciii CRA ero npuHMMAaeT, 3HAYUT TPAKT
UCIIPpaBeH, W KOAOBBIM mnpueMHUK CR TMOCBUIAET COOTBETCTBYIOIIMI CHUTHAl B

rpynmnoBoit mporeccop GPA.

Bbigaua curnaja «OTBeT CTaHIUN.

B ciywae ycnemHo# mnpoBepku rpynmnoBod mnpoueccop GPA BbeigaeT komaHay B
DLUCA, u3 DLUCA — B SLMCPA Ha pa3MbIKaHHE HCIBITATEILHOTO TPakTa U
MOAKIIIOUCHHE a0OHEHTCKOM JIMHUM BBI3BIBAIONIIETO a0OHEHTa K Pa3rOBOPHOMY
tpakty uepe3 SLCAA. AmnHanoroBwlii TeneQOHHBIA ammaparT MOXET ObITh C

UMITYJbCHBIM WJIM YacTOTHBIM HabopoM Homepa. Eciu HomepoHabupartenb
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tenedonHoro anmnapara abonenta A DTMF (c wacrotasiM Habopom), To GPA 4yepes
GS moxkmodaer K pasroBopHoMy BpemeHHoMy uHTepBany CR; GPA mockuraer
KoMaHay B JmHeHb rerneparop TOG Beimarh cur"an «Oteet cranuum» (OC). B
cBoto ouepeab, TOGA mnoceutaer curHan OC 1o pasroBOPHOMY BPEMEHHOMY

uHTepBaily B TAA BbI3bIBaroniero abonenra A gacroroi 420 I'.

IIpuem nudp Homepa.

[Ipyu yactoTHOM Habope HOMepa JByX4acTOTHbIM KogoM DTMF «2 wu3z 8»
COOTBETCTBYIOIIUE  HaOWpaeMbIM IUdpaM YacTOTHl MOCTYHAlOT B KOJOBBIN
npuemHuk CRA, a orryma B rpymmoBoii  mporeccop GPA. Tlpu uuieiigroM
(MMITyIbCHOM,  JIeKagHOM) Habope HoMmepa aOOHEHTCKuM 1uieid aboHeHTa
BBI3BIBAIONICH a0OHEHTCKOM JIMHUM 3aMBIKACTCSI U Pa3MBIKA€TCS COOTBETCTBYIOIICE
HaOpaHHBIM  IUdpaM YUCIO pa3, NP OTOM H3IMEHSIETCS COCTOSHHE TOYKH
ckaanpoBanuss B SLCAA. Ilpomeccop wmoxyns SLMCPA cooOmaer 00 3THX
u3meHeHusix B DLUCA., a on uepe3 DIUD no OKC nepenaer coobmenus B8 GPA
LTGA. TIlocne mpuema mnepBoii mudper GPA Bbimaer komanmy B TOGA Ha
orkrouenne curnana OC.

GPA nmnepenaer uHbopMaIio 0 HOMEPE Pa3TOBOPHOIO BPEMEHHOTO WHTEpBaia U
HaOpaHHOM HoMmepe aboHeHTa b B koopauHanuoHHbi mpoueccop CP  uepes
koMmyTarmonHoe none SN u Oydep coobmenuit MBU: LTG. CP ananusupyet
HaOpaHHBII HOMEp, OMNpEAeNseT ajapecara 3ampoca BBHIOMpaeT Ha BBI3OB U
uneHtuunupyer tapuduyto 30ny. I[Ipomeccop CP mpoepsier mo cBoeit 0aze
JTAHHBIX, U CBOOOTHOCTH BBI3bIBaEMOT0 aboHeHTa. Eciii BhI3bIBaeMblii AOOHEHT 3aHSIT,
TO 3ampoCc Ha BBI30B  OTKJIOHSETCS W BBIAACTCA COOOIICHHE O 3aHATOCTH
BbI3bIBaeMoro abonenta b B8 GPA. B cBoro ouepens, GPA nampaBisier koMaHay B
TOGA o Bbiaue aboHeHTy A curHana «3aHsaTo» (C3). Ecinu Bei3piBaeMblil aDOHEHT

b  cBobGomen, CP  BpiOMpaeT TpakT uepe3  KOMMYTAllMOHHOE  IMOJe€.

IIpoka0yeHHe pa3roBOPHOI0 TPAKTA Yepe3 KOMMYTALMOHHOE ToJIe.
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Jna oOecnedenusi aboHeHTCkux coeanHenuid rpynma LTGN umeer B cBoem
pacniopspbkennn 127 kananbHbIX MHTepBaioB KU (1—127) B kakJI0M BTOPHUYHOM
muppoBom Tpakte SDC 8 MOut/c. CoeaMHEHUS YCTaHABIMBAIOTCS C TOMOIIBIO
KOMMYTalmoHHOTo mojst SN.

Jns kaxxaoro coeAMHEHWs TpeOyeTcs OJUH KaHAJIbHBIA MHTEpBAal B MPSMOM
HaIpaBJICHUN U OJIWH — B oOpaTHOM. Kaplif M3 IBYyX BPEMEHHBIX KaHAJIOB HMEET
OJIMH U TOT € KaHAJIbHBII HHTEpBaI B cooTBeTCTBYIONMX MKM-Tpakrax 8 Mout/c.
Hcxonsmuii BEI30B Ha3HAYAETCS KaHAJTbHOMY MHTEPBATY X, HAIIPUMEp, C MOMOIIBIO
rpynnsl LTG, B To BpeMs Kak BXOJSIIEMY BBI30BY KOOPAMHAIIMOHHBIA MPOIECCOP
CP npucBauBaeT kaHaJIbHBIA UHTEpBaNT y. SN 00bEIUHSAET BPEMEHHBIC MHTEPBAJIBI X
¥ Yy BO BpEMEHHOM WHTEpBAJIE Z.

['pynna LTG Bcerna nepefaeT u mojaydyaeT peueByr0 MH(POPMAIIUIO C 0OEUX CTOPOH
xommyTaroHHoro mojist (SNO u SN1). Takum o6paszom, 06e croponbl SN moaydaroT
OJIMHAKOBYIO TOJL30BaTeNbCcKy0 wHpopManuio. ['pynmma LTG mepemaer pedeByro
uHMOPMAIMI0O TOJBKO U3 aKTHUBHOMU CTOPOHBI KOMMYTAITMOHHOTO  TTOJIS
COOTBETCTBYIOIIEMY abOHEHTY. Jlpyras cTopoHa MoJisi OTMEUaeTcsl KaKk HeaKTUBHAsS U
B ciy4yae cOOsi MOKET HEMEHJIEHHO OCYILIECTBJIATH Mepefadyy M MNpUeM TeKyllen
noJib30BaTeNibckoil uHbopmanmu. Ecnu abonent b cBobonen, CP ompenenser
JIMHENHBIN HOMED DLUB SLCAB, SLMAB u LTGB,
BbIOMpaeT oxaHy u3 aByx goctynHbix DLUB  mwmseinsix  rpynm  LTGB.
Koopaunanmonnsii  mpomeccop CP BelmaeT  kOoMaHay B KOHTpOJUIEP
KOMMYTAllMOHHOT'O OJIA SGC Ha NPOKJIFOYEHNUE COCIMHEHUS IS
BHyTprcTaHionHoi npoBepku COC. B LTGA k Tpakty mepenayu MOJKITI0YacTCs
TOGA, a x Ttpakty npuema — CR. B nuneitnoit rpynne LTGB no komanae us
npoieccopa CP, BemanHo# B rpynmoBom mporieccope GPB, uepes GSb 3ambikaetcs
nuied — MexAy — mepelallmyM @ M IPUEMHBIM  TpakTaMu. | OHaJIbHBINA
reHepatop TOGA mno komanae wu3 rpynmnoBoro mnpoueccopa GPb Bbeigaer
UCIIBITATENIbHBIN TOHABHBIN CUTHAJ, €CJIA TPaKT ucnpaseH, TO CRA 3TOT TOHATbHBIH

CUIrHajJ IpUHHUMACT.
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[Tpu ycnemnoit npoBepke GPA otkmouaer TOGA u CRA, npokiiodaer coeTuHEHNE
gyepe3 GSA wu KII wu coobmaer o6 »3tom B GPb uepe3 SN.
['pynimoBoii npouieccop GPB Beioupaet cBo6oansiii KM 8 UKM-tpakte k DLUB u
BbIIaeT HoMep 3Toro KM B mporeccop abonentckoro 6;oka DLUCH u mpoteccop

abonenTckoro moayist SLMCPB o OKC.

COGI[I/IHCHI/IC Ha Y9aCTKE pa3roBOpHOro rpakra.

[Tporreccop SLMCPB Beigaet komanay B SLCAB o npoximrouernn BeiopanHoro KU k
AKB. TI'pymnmosoit mporeccop GPB 3ambikaer pasroBopubiii KU wepes GSb u
MHUIMUPYET MPOBEPKY PA3TOBOPHOTO TpaKTa MEXAy JuHeHoM rpynmnoil LTGH u
DLUB. [IpoBepka JTAaHHOTO y4yacTKa pa3roBOPHOTO
TpakTa BBINIOJNHAETCS Tak ke, kak u Mexay LTGA wu DLUA.
[Ipouieccop GPb Beimaer komanay B nporeccop DLUCBH, a DLUCBH — B mporieccop
SLMCPb ©a 3ampikaame wucneitarensHoro Ttpakta B SLCAB. Ilpomeccop
abonentckoro  monyns SLMCPB  nocbutaer  komaHay —Ha  3aMbBIKaHHE
ucnpiTatennbHoro  Tpakta B SLCADB, koTopelii  3aMbIkaeT  aOOHEHTCKHIA
nuieiid u mepemaer coodbmenue 006 srom B DLUCK. Ilocnennmii mepemaet
coobmenne B GPb. Tlpomeccop GPb Hampanser KoMaHIy Ha MPOKIIOUEHUE
coequHenus uepe3 rpynmnoBoii kommyTtatop GSb or LTGh no DLUB u xomanay B
curHaibHbli KoMIieKT SU Ha NpoBepKy HCHPAaBHOCTH TpPaKTa COEIUHEHMS.
TonanbHBIN TeHepaTop JuHEeHHOM rpynmnsl TOGH nmoakiroyaercs kK TpakTy nepenay,
a xomoBbli mpuemMHMK CR — k Tpakty mpuema. TOGB mo pasroBopHOMy
BPEMEHHOMY MHTEpBATY BbLIAET UCIBITATEIbHBIA TOHANBHBIN curHai, eciu CR ero
NpPUHUMAET, 3HAYUT TPaKT WCIOpaBeH, W KoJoBbeId mnpuemMHuk CR Beigaer

COOTBETCTBYIOIINI CUTHAN B rpymmoBoi mporeccop GPA.

Bbmaqa curiajioB «Ilocblika BbI30Ba» U «KOHTpO.]'II) NMOCBIVIKHM BBI30Ba».

[Ipu ycnemno# nposepke npoueccop GPb Boigaer komanay 8 DLUCB u SLMCPB
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Ha Bbauy aboneHty b curnana I1B. B yctpoiictBe SLCADB yepe3 KOHTakThl pese
«IToceuika BbI3oBa» Kk AJIb moakitodaeTcsi reHepaTop BbI3bIBHOrO Toka RGMG u
abonenty b moceutaercst curnan I1B gactotoit 251 u Hanpsikenuem 80—100 B.
[Tpomeccop GPb MOAKITIOYACT TOGbH K TPaKTy nepeaadn
paszroBopHoro KU1, u abonent A mnosydaet curtain «KoHTpoIb MOCBUTKA BBHI30Ba» U3

LTGB uepe3 SN, LTGA u DLUA.

OTBeT BBI3bIBAEMOI0 A00HEHTA U PA3rOBOPHOE COCTOSIHHUE.

[Ipu otBere BbI3BIBaeMOro aboHeHTa b B ero adonentckom kommiekTe AKD
U3MEHSETCS COCTOSIHME TOYkM cKaHupoBaHus. Mudopmarmuio o6 stom SLMCPB
BbitaeT B DLUCBH. Ipoueccop DLUCH otkmiouaer curHan «llockuika BBI30Ba» |
unpopmupyer GPb 00 otBere abonenta b. ['pynmosoii nporieccop GPb oTkitouaer
curdan «Kontposb nocsuiku BeizoBa» U nHpopmupyer GPA 06 orBete abonenta b.
B cBoro ouepenr GPA peructpupyer maHHblE O TapupUKalUKd BBI30BA

(IIJ'II/ITGJIBHOCTI) COGIII/IHGHI/IH), KOTOPBIC 3aTCM ITIOCBLIIAIOTCA B CP.

OT100ii 1 pa3beIUHEHHE.

[Ipu oTb0€ co cTopoHbl OAHOTO U3 aboHEHTOB B e€ro AK u3MEHseTCs COCTOSIHUE
Touku ckanupoBanus. [Iporeccop SLMCP coobmraet 06 aTom nporeccopy DLUC, a
TOT BblHaeT curHan «Pa3zpennnenue» B mpoueccop GP cBoel MMHENMHON TpyIIIbI
LTG, u oH oOpbBaeT TapudHKauioo. 3aTeM 5TOT MPOIECCOpP BBIAACT CHUTHAI
«Pa3zpeuHeHNE)» B TPYMIOBOW MPOIECCOp JMHEHHOW TpYIIbBI APYroro aboOHEHTA.
[Ipornieccop GP mnoxkmtouaer curHan «3aHaro» (C3) W3 CBOEro TOHAJIBHOTO
redeparopa TOG ocraBmemycs abonenty u curHan «lloarBepkaeHue» apyromy
rpynmnoBomy mporeccopy. ToT mpoieccop ocBodoxmaer KU mexay DLU u LTG u
BbIIaeT curHan «PasbenuHenney, a Takke curaan o kouie Tapudukamuu B CP. Tlpu
0T00€ BTOPOro abOHEHTa H3MEHSIETCSI COCTOSHME TOYKM CKAaHUPOBAaHUS B €ro

aboneHTckoM komrutekTe. [Iporneccop SLMCP undopmupyeT 06 3TOM Iporeccop , a
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TOT

BBIIACT coooO1eHne B poLeccop GP, KOTOPBIii

otkioyaeT C3 1 0CBOOOKIAET pa3rOBOPHBIN TPAKT.

3ananue

1. O3HaKOMUTCS C MPOLIECCOM OOCTY>KUBAHUS BbI30BA CUCTEMbI KOMMYTAIIUH.
2. N300pa3uth cxeMy, ¢ yKazaHUEM KaXKJ0ro 3Tana 00CIyKMBaHUS BbI30BA.
3. N3o0pa3uth anropuT™ oOCIy>KUBaHUS BHYTPUCTAHIIMOHHOTO COCIMHEHUS.

5. ChopMynupoBaTh BHIBOJIBI.

Coneprxanue u o(popMiIeHHE OTUETA

OT4eT OJKEH coepkKaTh:

1. Temy, ienb pabOTHI.

2. CxeMy cC yKa3zaHUEM Ka)J0ro 3Tara oOCIyKHUBaHUS BbI30BA.
3. Anroput™m oOCITyKHBaHHUS BHYTPUCTAHIIMOHHOTO COETUHEHUSI.

4. BEIBOJEL.

IHopsinok nmpoBeaeHusi padoThI

Crynentsl, 3anyctuB Ha [IK cooTBeTcTBYyMOIEE MPOrpaMMHOE OOECIICUCHHE,

HN3y4aroT pa60Ty CUCTCMBI KOMMYTAalllH. B PE3YJIbTATC TAKOI'O UCCIICAOBAHUA pa60Ta

JOJDKHA OBITh paclucaHa MO TAaKTaM M MpeAcTaBieHa B Buuae anropurma. llocne

ATOTO KaXIbIi CTYACHT (HOPMYITUPYET BHIBOJBI, OOPMIISIET OTYET U MPEACTABIISET

€ro Ha MPOBEPKY MPENOIaBaTENIO.

KouTpoJsbHBIe BONIPOCHI

1.
2.

S

CrpykrypHas cxema cucteMbl EWSD 1 Ha3HaueHHe OCHOBHBIX 3JIEMEHTOB.
CtpykTypHas cxema M Ha3zHaueHue LudpoBoro adoHeHtckoro Oinoxka DLU
cuctemsl EWSD.

Ha3nauenue, ctpykrypa u Tunsl auHeidHbIX rpynn LTG cucremsr EWSD.
KommyTtanmonnoe noise cucrembl EWSD.

Koopaunanunonsnsiii nponeccop cucteMsl EWSD.

[Iporpammuoe obecrieuenue EWSD

NudopmanuoHHbIe HCTOYHUKHU
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1. EWSD/ [udposas cucremMa KoMMyTanuu. TexHHUUECKOe ommcaHue. Bepcus
17. -Siemens/2012

2. Jlabyapko O.C., Muxamua U.C., Manun A.A., IllapsimoBa T.H. Cuctemsl
KOMMYTAalldd Ha CTAI[MOHAPHBIX W TIOJABMXHBIX CETAX CBI3U. Y4eOHOe
nocobue. — Pocros-Ha-/{lony, CKO MTYCH, 2009. — 170

3. Muxanmun U.C., EWSD/ [{udpoBas cuctemMa KoMMyTaIuu. Y 4eOHOE MOCoOHe.

— PoctoB-Ha-Jlony, CK® MTYCH, 2009. — 82
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IIpakTHyeckas padora NeS:

IIpouecc o0cay:KUBaHUA BbHI30BA
CHCTeMbI KOMMYyTauuu S-12

Heab padoThI
N3yunth mporecc oOCTyKMBaHUS BBI30Ba HU(POBOW CHCTEMBI KOMMyTaruu S-12,

3aKPCIINTL 3HAHMWA, ITOJTYYCHHBIC HA JICKIIMOHHBIX 3aHATHAX.

Teopernueckue cBeIeHUs

B  nmnpomecce  BHYTPHUCTAHIIMOHHOTO  COEAMHEHUS  y4acTBYeT  CJEAYIOIEee
obopynoBanue: ASM, SCM, CTM, ACE u uudpoBoe koMmmyTtarimoHHoe mnoie DSN
(puc. 5).

Kaxnpiii TCE wmonmyns nocryma (ASM, ISM, DTM wu T.1.) comaepXuT
nporpaMmMHoOe  oOecniedeHwe s oOciyXuBaHUs  BbI3oBa.  COBOKYNHOCTH
MPOrpPaMMHBIX OJIOKOB MOXKET OBITh pa3jiesieHa Ha TPU TPYIIIIbL:

0JIOKM yIIpaBJICHUS BHI30BOM;
0JIOKU MTPOTOKOJIA;
0JIOKM TIOAKITIOYEHUS.

Monaynu I1o CBSI3aHBbI MEXIY coboit OIIPELICIICHHBIMHU u
CTaHJAPTU3UPOBAHHBIMU cooOmeHus MU, CyliecTByeT JiBa THUIA COOOIICHHUIA,
nepeaBaeMbIX B MPOIECCE 0OCTY>KUBAHUSI BBI30BA:

HaIPaBJICHHOE COOOIIEHUE — OJHO3HAYHO OIMPEEIICHO ISl KAKOTO-TH00
Ipoliecca B CUCTEME;
OCHOBHOE COOOIIIEHUE, JIJISl TIEpeIadyn KOTOPOTo CHavaia JOJKEH ObITh

BBIOpaH MapuIpyT €ro nepeiayu.
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= ASM TCE TCE sSCmMm
Es 4

AbBoHeHnT A

J% gl e —/ \P TCE cT™M

AGorHenT B

ACEB |

Puc. 5. O6cmyxnBanue BHyTPUCTAHIIMOHHOTO COCTUHCHUS
B npouiecce obcnmyxuBanusi BHyTpuctaniimonHoro BeizoBa TCE monyneit ASM

1 SCM BBINOJTHSIOT CAEAYIOMNE (PYHKITUH.

TCE ASM:

- XpaHuT cTatyc aboHeHTCKHX KoMIiekToB ALCN (cBoOoaHO/3aHATO);

- CKaHUpPYET 000pyJ0BAHUE U HETIOCPEICTBEHHO YIPABIISIET anlapaTHBIMU
cpencTBaMu a0OHEHTCKUX U BBI3BIBHBIX MEYaTHBIX IUIAT;

- OMpeeIeT TUI MEPEIaBaEMbIX CUTHAJIOB: JIMHEHHBIE WM PETUCTPOBBIE
CUTHAJIBI.

TCE SCM:

- CKaHupyeT annapaTtypy moayis (oauH u3 32 DTMF-npreMHUKOB) C 11e/1bI0
oOHapy>KeHUs Hayaja ¥ KOHIIa Mepejayu o4epeHoi udpsl HOMEPA;

- noiy4yaet uHGopMaIuio o TpedyemMom gucie nudp Homepa.

JononHuTenbHbIN eMeHT yrpaBieHus: ACE BBITIONHSIET YUCTO MPOTPaMMHBIE
GyHKLIMH:

- YIPaBJICHUE BHI30BOM;

- aHanu3 npedukca (Ko HapaBJICHUS COSTUHEHU);

- nouck CJI;

- uaeHTU(UKAIMsI a0OHEHTA U T. .

Ecnu uHMIIMATOpOM BBI30BAa SIBISETCS AQHAJOTOBBIM AOOHEHT, WMEIOIIHA

MHOTO4YacTOTHBIN Tenedonnpii anmapatr DTMF, 1o »Tanmet 00paboTku BBI3OBa

crneayrorue (puc. 5).
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1. 3ansaTue. Kornga abonent A cauMaetr MUKpO(OHHYIO TPYOKY, COIPOTHUBIICHNE
nuieiida yMeHbIaeTcsl, a TOK Yepe3 HEro YBEIMYMBACTCA, YTO OOHapy>KHWBAaeTCS
mwiatod  ALCN (AK tepmunaneHoro komiuiekta wmoayis ASM). [udposas
normyeckas cxema ALCN mepemaer 3Ty mH(bOpMAIuio OOIIEH JOTHYECKON CXeme
LOGIC, BpmonHsSOmENd poiib CBA3ylOLIEro 3BeHa ¢ mpoueccopoM TCE mMomyns
ASM. Jlorunueckas cxema LOGIC nocsinaer curnan «Tpyoka cusitan B TCE, rae on
OyJleT IPUHAT U Pacro3HaH ornepanuoHHor cuctemoit (OS), KoTopasi IepuoANIECKU
CKaHUpYeT TMaKeTHYI0 MaMmAaTh TepMuHaibHOro uHtepdeiica (TI) — PRAM. Ilocne
storo cxeme LOGIC mnoceutaeTcss KOoMaHa, 3ampairdBaromias HHPOPMAIHUIO O
MPOU3OIIEAIIEM COOBITUH.

[Tpunsiteie u3 cxembl LOGIC nannbie copepkar MHGOPMAIMIO O TOM, YTO
aOOHEHT CHAN TPYyOKy M uJeHTU(]HUKAaTOp aOOHEeHTa ((PU3UUYECKUU TEepPMHUHAIbHBIN
Homep PTN). C sroro momenrta aktuBusupyetcs I10, oOcmyxxuparoiiee TaHHBINA
Bb130B. 13 TCE B norudeckyio cxemy ALCN (mepenaercs no 16 KW) nepenaercs
KOMaH/Ia Ha BblJauy MUTAIOLIEr0 HAMPSHKEHUsI Ha a0OHEHTCKYI0 JIMHMI0. Kpome Toro,
3aHMMAaeTCs KJIACTEePHBIN MyTh: Jornyeckoi cxeme ALCNA nocbenaeTcsi cooOIIeHue,
Kakasg cBoOonHas mapa mnpuemHoro u nepepatromero KW 3akpennsercs 3a
BBI3BIBAIOIINM a00OHEHTOM A.

Ecnu Be3piBaronmii aboHeHT (a00HEHT A) sBIseTCSI OOBIYHBIM a0OHEHTOM (HE
umeer JIBO), To nns obcmyxkuBanusi ero Bei3oBa TCE ASM Her HeoOXxoaumocTu
MCIIOJIb30BaTh AonojHuTeNbHbIe JaHHble ACE.

TCE monyns ASM, kyaa BkitoueH aboneHt A (TCEA), onpenenser:

U3 Kakoro moayins Oynet nmojaH curHan «Oteet ctaniun» (OC) (u3 ASM unu
SCM);

tan TA;

kareropuro aboHeHTa A (OOBIYHBIM aOOHEHT, TakcO(OH, JIMHUS Tepeaadu
JTAHHBIX, KOHTPOJIbHBIN BBI3OB U T.I1.);

uHdOopMaIuIo Uil TapuUKALUU: ONPEETSATh CTOMMOCTb Pa3roBopa Ui HET;

TpedyeMoe YKuciio NpePUKCHBIX HUdp;
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pazpeumenue J[BO;
HE00X0AMMOCTb 0OpaleHus 3a NaHHbIMu Ha ypoBHe ACE u T.1.
OpnoBpemenHo B ACEA mocbutaercs  HampaBlIeHHOE  COOOIIEHHE O
MOCTYIJICHUU BbI30BA OT a0OHEHTa A, a Takke YHUCIO TpeOyeMbIX MNpe(UuKCHBIX
mudp. ACEa mpoBepseT NpaBUILHOCTh TOJYYCHHOW HH(POPMAIMA W TIOCHUIACT
noaTrBepxkacHue TCEA. Tak xak a6oneHT A mmeer TA ¢ DTMF, to Heobxomumo
HaiiTu Mmonynib SCM (ecnu aboHeHT umeeT TA ¢ UMIYJILCHBIM HA0OpPOM HOMEpa, TO
HoMmep aboneHta b mpuaumaer momyns ASM). Jlna storo TCEA B cBoeli mamsTu
HaxoauT aapec cBobogHoro SCM, ompezenser He0OX0UMOE YHUCIIO YIPABISIONINX

CJIOB JJIs1 COCIMHEHUS C JaHHBIM MoayJieM uepe3 DSN.

2. Bpigaua curnana «OCy». 3anateii SCM BpIOMpaeT cBOOOIHBIN IPHUEMHUK,
oTMe4daeT ero 3aHiaThiM W nocbuiaer orBeT B TCEA ASM. VYcranaBnuBaercs
anmapaTHoe CO€IUWHEHHE Mexay aOoHeHTOM A u mnpueMHUKoM Moxayis SCM.
AnnapatHoe coenuHeHue ALCNA ¢ npuemuukom moayist SCM naunuupyercs TCE
SCM.
N3 3anaroro npuemHuka SCM aboHeHTy mochuiaeTcsi curHasl «OTBET CTaHITUN,
ucnons3zyercs noakmoyeHne curiana «OC» k SCM ot CTM depes mrHy TOHOB.
Ecomu cBoGogueix DTMF wer, To TCE SCM mnepemaer cooOmieHue 00
otrcyTcTBUU cBOOOIHBIX TpueMHukoB TCEa. B atom ciiyqae TCEA ASM uepes 30 mc
noBTopsieT mockuiky coobmenuss TCE SCM nna moucka cBobomnoro DTMEF-
npuemMHuka [ludppsl aOOHEHTCKOTO HOMEpa B BHJI€ JBYXYACTOTHBIX KOMOWHAIIHI
noctynatot yepe3 ASM B SCM — 310 ayriekcHbIi myTh. [lonyuuB nepByto mudpy
HoMmepa, SCM mpekpamaer nomauy curHaina «Oter cranmum». TCE SCM
MPUHUMAET U HaKaIuIMBaeT uHdopmaIuio B mamsati 10 tex mnop, noka TCE ASM ne
COOOIUT uncio TpedyeMbix npedukcHbix Hudp. Ilocae npuema nocneanent nudpsl
onn makeToM nockutaroTcs B TCE ASM, rae ananm3upyroTces nepBbie Tpu U@l HO-

Mepa (Ipy CEMU3HAYHON HyMepalum).

AHanu3 npedukca BKIIOYAET:

onpeJereHre TUIa BbI30Ba (HapuMep, TUIl — OOBIYHBIN BbI30B);
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o UHAMKATOD IJIaHA HyMEpallHH;
o XapakTep aapeca;

L KOJ UCTOYHHKA.

3. OcBodoxaenue SCM u npokiouenne coequnenus. I[lo HoMepy aGoHeHTa
b TCEA ASM omnpenenser TOYKY €ro (pu3MuecKOro BKIIOYEHUS, OHA BbIpa)KaeTcs
ero HomepoM obopynoBanus — EN. B sto ke Bpemss B TCE SCM u3z TCEA ASM
BbIIaeTCs cooOmienne, uyto oH Ooimbmie He HykeH (NEXT — coobmenne 1o
yctanoBiieHHOMY nyTH). TCE SCM ocBoOoXxaaeT 3a7eiCTBOBAaHHBIN NMPUEMHHUK U
oTMeuaeT ero cBoOOAHBIM. OCBOOOKIEHNE MPUEMHHKA U UECHTU(UKAIUS aOOHEHTa
b npons3BoaUTCA OAHOBPEMEHHO.

3unas anpec abonenta b, TCEA mnocbeutaer yepe3 DSN HeoOXxoaumoe 4YHCIIO
YIOPaBISAIONIUX CJIOB 1151 ycTaHoBIeHus coenunenus ¢ TCEb (ASMB).

TCE ASM a6onenra b:
- OCYIIECTBIISCT MHANKAITAIO 3aHATUS YCTPONCTBA;

- MOChIIaeT KoMaH bl B Jornyeckyto cxemy ALCN Ha BKiIrOYeHUE MTUTaHUS
a0OOHEHTCKOM JIMHUHU BBI3BIBAEMOTro a0OHEHTA;

- 3aHMMAET KJIacTepHbIN MyTh: Jornueckoii cxeme ALCNE nepenaetcs
cooOleHue o nape npueMHoro u nepenaromiero K1, sakpernnennsix 3a aboneHToMm b.

N3 TCE6 ASM 10 ycTaHOBIEHHOMY IyTH TIOCHIJIAETCSI OCHOBHOE COOOIICHHE
(BASIC VIA k TCEa ASM). Ilocne npuema storo coobmmenust TCEA obecnieunBaet
JIYIIJIEKCHOE MPOKIIOYEHUE Pa3rOBOPHOro mytu uyepe3 DSN .

4. Boinaua curHaioB «lIlocblika BbI30Ba» abonenty A u «KoHTpouab
NOCLUIKM BbI30Ba» aOoHeHTy b. Brigaua curnanoB «llocekuika BBI3OBa» W
«KoHnTposib nochuiku BbI3oBay mnpoucxoauT u3 ASMb no komanae TCEB. B stot
MOMEHT MPOLECC YCTAHOBJIEHUSA COCAMHEHHS HaXOAUTCS B CTaOWUIBLHOU (aze
(oxxumanue orBeta aboHeHTa b).

5. Oreer ab6onenta B. [Ipu cuaruu abonentom b MukporenedonHoi TpyOKu B

ero AK (ALCNB) u3MmensieTcs cOCTOSIHME TOUYKM CKaHupoBaHus. MHpopmarus 06
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stom noctynaeT B TCEb ASMB. Brigaercs komaHga Ha OTKIIOYEHUE CUTHAJIOB

«ITockuika Be130Ba» u «KOHTPOJIb MOCBUIKU BBI3OBAY.

6. Pasrosopnoe cocrosinne. TCEE ASMB Bbiaer cooOmenne o6 OTBeTe
abonenta b B TCEA ASMA. VYcranaBnuBaeTcs IyIJIEKCHOE COCIHMHEHHE

KJ1IacTepHoro mytu uepe3 DSN.

7. 3ausaTocTh aGonenta. Eciu abonent B 3amar, to B ASMA manpasnsercs
orBeTHoe coobuieHue 3 TCEBb O 3anstoctu abonenta b. OHOo ananuzupyercs
anemednToM ympasienus TCEA wmomyns ASM. PesynpraT ananmm3a CoOIEpKHT
yKa3aHue Ha BbI1auy a0oHeHTY A curHana «3aHsato» (C3), KOTOPBI MOJKII0YaeTCs K

TCE ASM u3 moaynst CTM no muHe ToHOB, MuHYyst DSN.

8. Or6oii u pasbenunenue. Eciu 0T00M MHUIMUPYETCS BBI3BIBAIOIIMM
abOHEHTOM A, TO TpoucxoauT aBToHOMHOe pazbeauHeHue. B ALCN ASMA
M3MEHSETCS COCTOSIHUE TOYKM CKaHMpoBaHud. MH@opmanus 00 3TOM NOCTyIlaer B
TCEA, B xotopom opmupyercsa curnan «Pazsenunenune». On nepenaercs B TCED
moayisi ASMB. Ilocne momyduenuss w3 TCEb curnana «[loarBepkmenue»,
ycraHoBieHHbIN uepe3 DSN myTh pa3mbikaetcs. AGonenty b 3 ASMB Brimaetcs
C3.
[Tpu oT60€ co croponsl BezpiBaeMoro abonenta TCEb ASMB undopmupyet 00
stoMm TCEA ASMA. TCEa dhopmupyet curnan «Pazbenunenuey. Pa3roBopHelil Tpakt
yepe3 DSN pasmbikaercs. AGoHeHTY A Bbigaetcs curnain C3 u3z ASMA J10 tex mop,
noka aboHEeHT A He MOoJNIOKHUT TpyOKy. Ilocie 3Toro u3MeHsieTcsi COCTOSTHUE TOUYKU
ckanupoBanus B AK abonenrta A u coenunenue ¢ moayiieM CTM ocBoGokaaeTcs.
3ananue
1. O3HaKOMUTCS C MPOIIECCOM OOCTY>KUBAHUS BbI30BA CUCTEMbI KOMMYTAIIUH.
2. N300pa3uthb cxemy, C ykazaHHEM KakJI0ro 3Tarna 0O0CIy>KMBaHHs BbI30BA.
3. N300pa3uth aaropuTM 00CITyKUBAHHS BHYTPUCTAHIIMOHHOTO COCTUHEHUS.
5. CopmynupoBaTh BHIBOIBI.

Conep:xanue u opopmiieHne oTyeTa

OTuer N0KEH COJIepKATh:
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1. Temy, 11es1b pabOTHI.
2. CxeMy c yKazaHUEM KaxJoro 3Tana oOCiyKUBaHUS BbI30BA.
3. Anroput™m oOCITy>KUBaHUSI BHYTPUCTAHIIMOHHOTO COCTUHEHHUS.

4. BEIBOJEIL.

Iopsinok mpoBeneHnsi padoThI

Crynentsl, 3amyctuB Ha [IK cooTBeTcTBYyIOIIEE MpOrpaMMHOE OOeCIieueHue,

U3y4aroT padoTy CUCTEMBI KOMMyTaluu. B pe3ynpTaTe Takoro uccienoBaHus padora

JOJIDKHA OBITH paciiiuCaHa II0 TaKTaM M IIPCACTaBJICHA B BUAC aJIlOPHUTMA. Ilocne

ATOr0 KaXXJblil CTyAEHT (hOPMYJIUPYET BBIBOJBI, OQOPMIIAET OTYET U MPEACTABISET

€ro Ha IPOBEPKY IPENOAABATEIIIO.

KoHTposbHBIE BONIPOCHI

1.

2
3
4.
5

© ©o N o

Tunel TepMUHAIBHBIX MOAYJEH cucTemMbl Alcatel.

KommyrannonHoe nosne cucremsl Alcatel.

CrpykrypHas cxema cucteMbl Alcatel 1 Ha3HaUeHNE OCHOBHBIX 3JIEMEHTOB.
CrpykTypHas cxeMa U Ha3HaueHue abOHEeHTCKoro 0joka cuctemsl Alcatel.
Ha3znauenuwe, CTpykTypa ©W  TUIOBl MoAyJled A OOCITyKUBaHUS
COEIMHUTENBHBIX JUHUN Alcatel.

KommyTtarmonHoe nose cucremsl Alcatel.

VYnpasnstomue ycTpoicTBo cuctemsl Alcatel.

[Ipouecc obcnyxuBanus BoizoBa Alcatel.

[Tporpammuoe obecreucuue Alcatel.

NupopmanuoHHbIE HCTOYHUKHU

1.

S-12/ IludpoBas cucTtemMa KOMMYyTalMd. TEeXHHYECKOE OIMCaHHE. —
Alcatel./2011

Jlabynbko O.C., Muxamua N.C., Manun A.A., [llapemosa T.H. Cucremst
KOMMYTAallMd Ha CTAI[MOHAPHBIX M TIOJABWKHBIX CETAX CBSI3U. Y4eOHOE

nocobue. — Pocros-na-/{ony, CK® MTYCH, 2009. — 170
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IIpakTnyeckas padora Ne6

IIpouecc o0cayKMBaHUA BbI30BA
cucrembl kommyTamuu ATCIL-90

Heab padoThl
N3yuuts mporiecc oOCTyKMBaHUS BBI30BA ITU(POBON CHUCTEMBI KOMMYTAITUU

ATCII-90, 3akpenuTh 3HAHUS, TIOTYYECHHBIE Ha JICKITMOHHBIX 3aHSATHSX.

KpaTKne TCOPETUIECCKUEC CBCACHUS

AM KIT BAU KIITU

Moayas- | \\
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Puc. 4

BzaumoneiictBue 6;10xk0B ATCII-90 npu npueme u aHaIu3e aipecHON

uH(popmManuu

YcranoBnenne — coenuHenuss Ha  ATC  cknagpiBaeTcs W3 paaa
IIOCJIE0BATEIbHBIX JTAlOB, BBIIOJHAEMBIE JJIEMEHTAMU KOMMYTAILlMOHHOTO IIOJI,
KOMIUIEKTAMH U YNPABJISIOUUMH YCTPOHCTBAMH, BXOASIIMMHU B OOIIYIO CHUCTEMY
yOpaBJeHUsl CTaHnuer. YHcino 3TanoB He 3aBUCUT OT Thma U cTpykrypbl ATC,
O0YyCIIOBJICHO >KECTKUM aJTOPUTMOM B3auMoZeHcTBUs Mexy aboHeHTOM U ATC u
MeXAy co0oil B mpollecce yCTaHOBJIEHMs coenuHeHus. Hampumep, nepBwiid 3Tan
oOcinyxkuBanusi BbizoBa Ha ATC m1000if cucTeMbl HauMHAEeTCd C MOMEHTa

MOCTYIIJICHUS BBI3BIBHOTO CUTHAJIA CO CTOPOHBI aboHeHTa 6o ¢ apyroit ATC.
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[Ipu cHSATHMH BBI3BIBAIOIIUM AOOHEHTOM A MHKpPOTENeQOHHON TpyOKH
U3MEHSETCS  COCTOSHHME €ro aOOHEHTCKOro KOMIUIEKTa. OJTO HM3MEHEHHE
BOCIIpUHUMAETCST Y'Y aOOHEHTCKOTO MOJYJsSl KaK MOCTYIUICHUE BBI3BIBHOTO CHUTHAJIA
CO CTOPOHBI A0OHEHTA U ONpPEAEIAECTCS HOMED JIMHUU, IO KOTOPOW MOCTYIHJI BBI30B
(u3 uncna 64 NUHMUM, BKIIOYEHHBIX B ATOT MOAYJh). MHpopMannio 06 3ToM HOMEpE
i YYAM nepenaer no 16-my kanany MKM-nuauu, coegunsiomern AM u
KIIbAU B YYBAWU. Takum obpaszom, YYBAU wusecteH Homep AM um HOMED
aOOHEHTCKOW JIMHUM JaHHOro AM, mo koTopoi moctynui BbI30B. [locie aToro
YVYBAU ompobyer u 3aHuMaeT cBOOOHBIE BpeMeHHbIe KaHainbl Mexny KIIBAU u
KIII'N kak B mpsiMOM, Tak U B 0OpaTHOM HAIpPaBJICHUSX.

Jlanee OCyIIECTBIIIETCS IMOUCK U 3aHATHE CBOOOJHOTO OJIOKA PETrUCTPOB,
00€eCIeynBaroIIero NprueM 1 aHaiau3 HoMepHoil uHpopmanuu. Kaxneiii bBP coennnen
¢ KIIT'U omnoit KM - nuHued u oOecreuynBacT MPUEM M Iepe/iady HOMEPHOM
uH(pOpMAaIUU JJI1 YCTAaHOBJICHHS OJJHOBPEMEHHO 16 pa3InuHbIX COCAMHEHUI.

B pesynbraTe B3ammopnevictBua mnporpamm Y YBAW wu wmapkepa B bBP
cooOIIaeTcsl JTMHEMHbI HOMEpP a0OHEHTCKOIO KOMIUIEKTa, OT KOTOPOTO MOCTYIHII
Bb130B (HOMep BAU, Homep AB u nHomep AK), a Takke HOMEpa YK€ 3aHSTBIX IS
3TOr0 coeanHeHus BpemeHHbIX kaHanoB Mexay KIIBAM u KIII'U. Ha ocHoBanumu
MOJIYYCHHBIX JaHHbIX bBP 3ampammBaer y Onoka cucremHbix gaHHBIX bCJI
uHpopmanmro o Bxojsmed suHUU. [lo nuHEHOMY HOMEpy aO0OHEHTCKOTro
komiiekta BCpa OTBICKMBAaeT JaHHBIE O BXOMAAIIEH JIMHUM W TepeaaeT ux B bP
KOTOPBIN aHaJU3UPYET 3TH JaHHbIC U ONpeAenseT Tun TeiaedoHHoro anmnapara TA.
DTO CBSI3aHHO C TEM, YTO IIpreM HoMepa OT TA ¢ JUCKOBBIM HOMEPOHAOUpAaTeNIeM U
oT TA ¢ KHOMIOYHBIM HOMEpPOHAOUpaTEIeM OpPTaHU3yeTCs MO- pasHOMY. Eciii BBI30B
OCYUIECTBIISIETCS. € TeJle(OHHOIo ammapata ¢ KHOMOYHBIM HOMEpOHaOuparteleM,
HOMEp MPUHUMAETCS OJIOKOM MPUEeMHUKOB ToHaibHOTO Habopa BIITH. ITosTomy BP
oOparraercst K Mapkepy ¢ nenbto noakiaouennst bBIITH k Buyrpucrannunonnoit MUKM-
munuu, coenuustomeid KIIBAU ¢ KIIT'N, qis nmpueMa TOHaNbHBIX MOCBUIOK Habopa
Homepa u noakrodeHuss bIITH k BP qns mepenaun emy npuHATBIX 1Tudp HOMEpA.

Mapkep oteickuBaeT u npokiatodaeT ero Kk KII u ' no ykazanHeIM KOoOpauHATaM U
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MOJIKJIIOYaeT K aOOHEHTCKOW JMHHMM TeHepaTop TOHalbHbIX curHamoB ['TC mis
NOCBUIKH curHana « OTBET CTaHIUW». DTOT CUTHAJ IPOXOJIUT Yepes:

- KOMMYTallMOHHOE MOJIs cTyneHu rpynmnosoro uckanus (KI1 I'Y);

- KOMMYTaIMOHHOE ToJie 6;10ka aboHeHTckoro uckanms (KIT AN);

- a0OHEHTCKUN MOyJb (AM).

N3 renepatopa TC curnan «OTBET CTaHIUM» MOCTYIAET B LIUPPOBOM BUJIE U
npeoOpasyeTcss B ToHanbHBIM curHalm B AM. CoctosHue aOOHEHTCKUX JIMHUN
KOHTpOJIUpyeTcs npoieccopom abonenTckoro moayis (I[Ip. AM), koTopslit oTMedaeT
COCTOSIHUSA:

- 0ECTOKOBOC;

- TOKOBOE;

- 3aKOHYEH MpUeM HUpHI.

[lepBeie 1Ba cocrosiHMS (PUKCHPYIOTCS dYepe3 16Mc 1mociie mnepexonaa
aOOHEHTCKOW JIMHUU B JJaHHOE COCTOSIHUE (aHAJIMU3 BEJIETCS Ha BOCBMH 3Talax uepes
2mc). Tperbe coctosiHue otmevaercs [Ip. AM ecnu e aOOHEHTCKOW JTUHUM
3aMKkHYT Ooniee 100 mc. must cBsizu mexay [Ip. AM u ycTpoiicTBOM yrpaBlieHUs
osoka abonenTckoro uckanus (YY BAN) ucnons3yercs 16-ii BpemenHoi kanan K16
MoayinbHOM mudposoit muaun (LJT), csa3eBaronmuit AM u KII BAW. B moaynbHOM
[1JT 32 BpeMeHHBIX KaHaa.

N3 nux pasroBopHbiMH siBIsIIOTCS 30 kananoB (K1... K15, K17...K31), kaxnb1i
U3 KOTOPBIX MOKET OBITh TpEACTaBieH Jto0oMy u3 64-x aboHeHTOB AM. s
nepefgauyd HMHQOpMAUMU B ITHUX KaHajgaxX MCHOJIb3YETCS MPUHUMUII HMITYJIbCHO-
kogoBoi Mmoaysaiuu (MMKM). B KIT BAII Bkitouaercs 10 61 moaynbHoi LJI.

KonTtponbHass KOMOWHANMS [HUKJIAYECKOTO KOHTPOJISI HCIOJNB3yeTCs Ha
NPUEMHOM  KOHIE JUIsi OLIEHKHM JOCTOBEPHOCTHM MPHUHATOTO  COOOUICHUS.
[ToaTBepxaeHne MpaBUILHOCTH MpUeMa mepeaaercs B Oaiite coctostHus kanana K16.
B teyenun mukina MKM no kanamy K16 (Tak ke, Kak ¥ MO JAPYTMM BPEMEHHBIM
ka"Hanam [JI) mepenaercs Oailt undopmanuu. MKM. Ilpu nepBoM pa3mbikaHUM
nuieria abonentckort auHUM [Ip. AM dopmupyer coobmenue “HabGop nauancs”,

noctynatomee B YY BAII nmo K16. B mapkep u3z VY BAU no muHe coobmieHuit
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(IC) mepemaercst coobmenue “IIpexpamenne curHama cradnuu’. Mapkep
orkmovaet ['en. TC B KII I'. nnmuna coobuienuit, nepenaBaemseix no LIC, mensercs
ot 3 no 12506aiir.

OpnoBpemenno mo muHe IIC mnepemaercs 1 Oaiit undopmaunuu. Ilpu
3aBepieHud npuema nepBoit mudpsl u3 [p. AM B YV BAII Beigaercs coobuienue
conepxkaiiee npuHaryio uudpy. Ilo HIC B 6mok peructpoB (bPr) uz VYV BAII
nepenaeTcs coobmienue “nexanusiii Habop”. [lpunsras mudpa 3anomunaercs B bPr.
AHaM3 HOMEpa MPOM3BOAUTCSA HAa OCHOBE JaHHOW HeHTpambHOM mamsatu (LII).
Peructp mepexoauT B peXUM OXKHUIAHUS, €CIU MO OAHOW Iudpe HENIb3si BHIOPATH
HaIlpaBJIEHUE YCTAHOBJIEHUS COEUHEHHS. B 3TOM pexume peructp KOHTPOIUPYET:

- JUTUTEIbHOCTh MHTEPBAJIOB Meny 1udpamu —mo 15¢;

- 001110 JUIMTENBHOCTH Habopa HOMepa- 110 90c.

Eciu 3agepxkku B HaOOpe TMpEBBILAIOT JIOMYCTUMBIE, TO PETUCTP
O0CBOOOXKIaeTCsl, @ B CTOpOHY a0OHEHTa moAKItouaercs curnai “3ansato” ot ['en. TC.

KoHntposb 01605 Bo Bpemsi Habopa HoMepa npou3Boaut IIp. AM (pa3mbikanue
nuieridga abonenTckon muHuM npesbiciiio [SOmc). [Ipu ot6oe u3 Ilp. AM B VV BAII
nepenaercsa coodbmenue “Otooit”. Ilpu mnocrymnenun u3z YY BAWM kaxmaoro
coobmieHus “nexaaubiii Habop”, peructp u LI1 mpon3BoasT aHamu3 NPUHATHIX TUPP,
HayMHas C TEepBON. AHanM3 3aBepiiaeTcs BHIOOPOM HampaBlieHUs CBs3U. BwiOop
KaKkoM-TO KOHKpeTHOM I[[JI m BpeMeHHOro KaHajla B HaNpaBJICHUU NPOU3BOIAUT
Mapkep 1o 3amnpocy perucrpa. B ATCII-90 npenycMmoTrpeHa BO3MOXHOCTh MpUEMa
aApecHol MH(POPMALMM B MHOTOYACTOTHOM JBYXITPOBOJIHOM KOJE OT TeJIe(OHHBIX
anmnapaToB C KHOIOYHBIM ‘‘TacTaTypHbIM~ HOMEpoHaOupaTesnem, KoTopbie B Poccun
y’K€ HaXoJAT mupokoe npumeHenue. [Ipuem Homepa obecnieunBaeT npueMuuk SMF
Oomoka npuemMHUKoB TactarypHoro HabOopa (BIITH). Ilpuemnux BIITH
MOJIKJII0YaeTCsl K JII0OOMy a0OHEHTY Mocje MOCTYIUIEHHs OT Hero Bbi3oBa. Korma
HA0Op TPOUBBOAMUTCS C JIMCKOBOrO HOMepoHabuparens, mnpuemHuk bIITH
OTKJIFOYaeTcsi OT abOHEHTa IMOCie MOCTYIUJIEHUS B PETUCTP NEPBOTO COOOIIECHHS

«JIeKaTHbIN HAOOP».
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[MIpuemnuk BIITH o6ecnieunBaer pacmo3HaBaHue TMOCTyMaomedn nudpsl
HOMEpa M TepenaeT WH(pOpMalMio 0 HeW B PErucTp, UCIOJIb3Ys BPEMEHHON KaHall
BHyTpeHHei LIJI. OqnoBpemeHHo nepenatorcs § OUt uHGopManuu:

- O OUT - KOHTPOJIbHBIN pa3psiy;

- 1-5 — pacno3HaHHBIA CUTHAII;

- 6-7 — OuTs1 00.

Anamu3 npuHsAThIX mudp B peructpe u LIl mpousBomuTcs aHAIOTUYHO
onurcaHHoMy BbItie. [locne mpuema kaxaoit uudpsl Homepa BP obpamaercs k BC/ ¢
3alpocoM HeoOXoauMoi MHpOpMaluu A aHalu3a JAaHHOM uudpel Homepa. biok
CUCTEMHBIX JIaHHBIX CUWTHIBAET HEOOXOAMMBIE NaHHble W mepenaeT ux B bP. B
pe3yibTaTe aHaiaM3a IociHeAHMX Lupp HoMmepa aOOHEHTCKOIO KOMILIEKTa
BBI3BIBAEMOIr0 abOHEHTa, T.e. HoMepa Onoka ctynenn AW, AM nanHoro Oioka u
abonentckoro komiiekta B AM. Ilocne onpenenenus nuHeiHoro Homepa AK
BbI3bIBaeMoro aboHeHTta BP oOpamiaercs k Mapkepy [uisi HOUCKa M 3aHATUSA
CBOOOJHBIX BPEMEHHBIX KaHAJIOB B MPSMOM M OOpPaTHOM HaIpaBICHUSIX MEXKIY
KIII'N u KIIBAW. 3neck umeercs B BUAY, YTO BBI3BIBAIOIINI aOOHEHT BKJIIOYEH BO
BrOpoi 0110k ctynienn AU, 1.e. B KIIBAN2. Mapkep ocyliecTBIsIET HOUCK U 3aHITHE
BPEMEHHBIX KAaHAJIOB. YIPaBIAIOLIEE YCTPOMCTBO OTBICKMBACT M 3aHUMACT
BpeMeHHble KaHanbl MKM-nunuii, coeguustonme KIIBAW2 u AM B npsmom u
oOpatHoM HampaBieHusix. Ilocie storo YYBAMU2 no BpemeHHOMY kaHainy 16
nepenaet koMaHay B YYAM jns ompeneneHusi coctossHus AK  BbI3bIBa€MOro
a0OHEHTa U MPUKIIOUECHUS pa3roBopHOro Tpakta B AM. Eciu aGoHeHT cBOOOIEH, TO
YV AM npoxiatoyaeT pa3roBOpHbId TpakT B AM u pe3ynbTaTsl npoObl cocTosHust AK
1o BpeMeHHoMy KaHaiy 16 nepenaer B YYBAN2. Uadopmanmio o cBobogHocTr AK
BbI3bIBaeMoro abonenta b YYBAWN2 nepenaer B BP, xoTophiil, B CBOIO ouepeip,
oOparaercst K Mapkepy Uisi oOpa3oBanus pasroBopHoro tpakta B KIII'M. Mapkep
oOecrieunBaeT MpoOKIIOYeHUEe pasroBopHoro Tpakta B KIITW, a nanubie o
Npou3BeCHHBIX JeicTBUsX mepenaer B BbP. Ilocnennuii BHOBH oOpamaercs K
Mapkepy mis ocBoooxaenus bIITH, mepenaBas koopArHATHI YCTAaHOBJICHHOTO paHEe

TpakTta. Ha 3TOM paboTa Mo ycTaHOBJIEHHMIO JAHHOTO COEIMHEHMS 3aKaHYMBAETCS.
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Bce nannbie o coequnenun BP mepenaer B YYBAUI, kotopoe, B cBOIO ouepensb,
noakmrovaetrcs kK YYBAW2 u nepemaer coobmmenne 0 He0OXOAMMOCTH TTOKITFOUCHUS
curHanoB «lloceuika BbI30Ba» M «KOHTpOJIb TOCBUIKM BBI30Ba». YIIPABISIOIICE
ycrpoiictBo BAUW 2 nmo BpeMeHHOMy KaHaiy 16 mepenmaer komanay B YYAM Ha
noakiaroyeHne curHana «[loceuika BBI30Ba» BBI3BIBAEMOMY a0OHEHTY U 3aTeM
oOparraercsi K Mapkepy ISl MpOoKJtoueHus curtaia «KoHTpoib MOCBUIKH BBI30Ba
BbI3bIBaIOIIEMY a0OHEHTy. [Ipu 3ToM mepenaroTcss HEOOXOAUMBIE KOOPAMHATHI ISt
YCTaHOBJICHUsI coelMHeHus. Mapkep obOecneuuBaeT noakiouenue ['TC k nuHHM
BBI3BIBAEMOTO a0OHEHTa i Tepedaun curHana «KOHTpOJIb TMOCBUIKM BBI30BAY.
Takum oOpa3oM, TOCii€ TPOU3BEACHHBIX JACHCTBHI BbI3BIBAIOIIEMY aOOHEHTY
noceiaeTcsi curHain «KoHTpodb TMOCBUIKM BBI30Ba», a BbI3BIBAEMOMY a0OHEHTY
«ITockuika BbI30BaY.

[Ipu oTBeTe BBI3BIBAEMOTO abOOHEHTAa u3MeHsaeTcs cocrosiHue ero AK. Oto
M3MEHEHHE nepenaeTcs nporpammont Y'Y AM, kotopas otkiroyaeT curHai «lloceuika
BBI30Ba», a JlaHHbIE 00 U3MEeHEeHUU cocTosiHUsl AK nepenaeT no BpeMEHHOMY KaHary
16 B YYBAN2, koTopblit 3aTeM oOparaeTcsi K MapKepy JUIsl TOT0, YTOOBI OTKIIFOUUTh
curHan «KOHTpoJIb MOCBUIKK BBI30Ba», COOOIIA IPU 3TOM €My KOOPAUHATHI TPaKTa,
KOTOPBIK Tpebyercst pazbeauanTh. Mapkep otkimodaeT ['TC u coobmaer YYBAN2
00 otkmoueHun curHaina «KoHTpons mockuiku Bbi3oBay. YYBAM2 mpoximodaer
pasroBopHbiii TpakT B KIIBAM2 wu cooOmaer 00 OKOHYaHWM YCTAHOBJICHMS
COEIVUHEHUS YVYBAUI. Ha 3TOM 3aKaHYMBAETCS YCTaHOBJICHUE
BHYTPUCTAHIIMOHHOTO COCIUHEHUSI MexAy aOoHeHTamMu A u b, U HaumHaeTcs: y4eT
CTOMMOCTH pa3roBopa. [loctyminenue curnana «Ot0oii» OT BBI3BIBAIOIIETO A0OHEHTA
xapaktepu3yercsi Ha ATC u3MeHEHHEM COCTOSHUSA a0OHEHTCKOTO KOMILJICKTa,
KOTOpoe oOHapyxuBaetrcs mporpamMmmoir YYAM. Hudopmarus o0 TOCTYIUICHUH
curHana «Ot0oi1» 1o BpeMeHHOMY KaHanmy 16 mepemaetcs B Y YBAUMI1oTopsrii
pazbenunsier pasroBopHyro uenb B KIIBAUI. 3atem YVYBAWI no BpemeHHOMY
kaHaiy 16 nepemaer komanael YYAM Ha pazbeaunenus B AM. OIHOBpPEMEHHO
YVBAUN1 coobmaer 060 orboe cO CTOpOHBI BhI3bIBafoIero aboneHta YYBAW2,

KOTOpBIM oOpamiaercs K Mapkepy /s NOJAKIIOUEHUS CHUTHala «3aHATO»
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BbI3bIBaeMOMY a0oHeHTy. llpu 3ToM coobmiaercs HOMEpP BPEMEHHOIO KaHaia
BHyTpucTaHIMOHHOW MKM-nunHuu, K KOTOpOMY HEOOXOIUMO MOAKIIOUYUTH TaHHBINA
CUTHAJ.

Mapxkep noaxntoyaet I'TC, a 1aHHbBIE O BBINOJHEHUHA KOMMYTAILIMH NIEPENAET B
YVYBAWN2. Eciu BbI3bIBaeMblli a0OHEHT b, ycnplliaB curHain 3aHsATO», BeIIaeT
TpyOKy, To 310 (pukcupyercs B AK. Ilporpamma YYAM ompenenser u3MeHeHHE
cocrossHue B AK W JmaHHble 3TH 1O BpeMeHHOMY KaHainy 16 mepemaer YYBAMU.
Nudopmaruss 060 3TOM, 4TO BBI3BIBAEMBbIH aOOHEHT MOBECHSI MHUKPOTENe()OHHYIO
TpyoKy YYBAMU omnpenensiercss B YYBAUI. 3atem YYBAN2 obparaercs k Mapkepy
C LIEJIBIO OTKIIIOUEHHMsI CUTHajla «3aHsATO»,co00as Mpu 3TOM KOOPJAMWHATHI TPAKTa,
KOTOpBbI HE0OXoauMo paszbeauHuTh. Mapkep otkmodaer ['TC, a undopmaruo 00
stom niepenaetr B Y YBBAN2 onHOBpeMEHHO

YVYAUI1 oOpamraercst kK Mapkepy i pa3beIUHEHUS PA3TOBOPHOTO TPAaKTa B
KII' u cooOmaeT KOOPAMHATHI STOTO TpakTa. Mapkep pa3pyliaeT yKa3aHHBIH
Pa3roBOPHBIN TPakT, a JaHHbIe 00 »ToM mnepenaer B YYBAUWI1. Ha stom nelictBue
YVYBAWI1 3akanuuBaercs, OH TMepeaaeT cooOIleHHe O 3aBeplieHUU pPadOThl B
YVYBAN2 u ocBoboxmaercs. YYBAWN2 pasvenaunsier coenuHenue u KIIBAUN2.
[Tocne »storo YYBAM2 mno BpemeHHOMY KaHany 16 mepemaer KomaHAy Ha
paspenuHeHuss TporpaMme YYAM u  ocBoOoxmaercsa. IIporpamma  YVAM
pazbenuHseT coenquHeHrue B AM. Takum oOpa3oM 3akaHYMBAETCsl BCE JCUCTBUS IO
pa3bEIMHEHUIO COCIMHEHHS TMPU TOCTYIUIEHUH curHaina «Ot0oil» €O CTOPOHBI
BbI3bIBatONIEro aboHeHTa. [Ipu ucxonsuieM COeIMHEHUH NEPBBIA ATan aHAJIOTUYeH
BHYTPUCTAHIIMOHHOMY COE€IMHEHUI0. BTOpOM 3Tan UCXOaAIero COeIMHEHNs 3aBUCUT
OT THUIIa BCTPEYHOU

3axanue

1. O3HaKOMHUTCS C MPOIIECCOM OOCITYKMBAHHS BbI30BA CHUCTEMBI KOMMYTAIIHH.

2. N3o6pa3uth cxeMy, ¢ yKazaHHEM KaKJ0ro 3Tara 00CIyKUBaHUS BI30BA.

3. N300pa3uth aaropuTM 00CITyKUBAHUS BHYTPUCTAHIIMOHHOTO COETUHEHUS.

5. ChopmMynupoBaTh BHIBOJIBI.
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Conep:xkanue u opopMiIeHHE OTHYETA

OT4eT TOJKEH colepkKaTh:

1. Temy, nenb pabOTHI.

2. CxeMy C yKazaHUEM KaxJo0ro 3Tana o0CiyKUBaHUS BbI30BA.

3. AnropuTt™m oOCTy>KUBaHUSI BHYTPUCTAHIIMOHHOTO COCTUHEHHUS.

4. BBIBOJIBL.

IHopsinok npoBeaeHus1 padoThI

Cryaentsl, 3amyctuB Ha [IK cooTBercTBylOIIEEe MporpaMMHOE OOecreyeHue,
U3y4aroT padoTy CUCTEMBbI KOMMyTalMu. B pe3ynpTaTe Takoro uccienoBanus padora
JOJDKHA OBITh paclucaHa MO TAaKTaM M MpeAcTaBieHa B Buiae aiaropurma. [locne
ATOTO KaXIbIi CTyACHT (HOPMYITUPYET BHIBOJBI, OGOPMIIIET OTYET U MPEACTABIISIET
€ro Ha POBEPKY MPENO/IaBaTEIO.

KoHTpoJibHBIE BONIPOCHI

1. CrpykrypHasa cxema cuctembl ATCI[ 90 u Ha3HaueHHME OCHOBHBIX
AJIEMEHTOB.

2. KommyTtanmonnoe noine cuctembl ATCL 90

3. CtpykTypHas cxemMa W Ha3Hau€HHE aO0OHEHTCKOrO OJIOKA CHCTEMBI
ATCII 90

4, Ha3snauenue, cTpykTypa © THUIOBI MOJYyJEeH Il OOCITYyKMBaHUSA

coenuHuTenbHbIX TUHUK ATCI] 90
S. KommyTtanmonnoe nose cuctembl ATCL 90

6. VYnpassttomue ycrpoiictBo cucremsl ATCL 90

HNupopmaIimoHHbIe HCTOYHUKH
1. JIabynbko O.C., Muxanun W.C., Manun A.A., lllapeimosa T.H. Cucremsl
KOMMYTAIIM Ha CTAllMOHAPHBIX M TOJBIKHBIX CETSX CBSI3U. YueOHOe mocoOue. —

Pocro-na-/lony, CK® MTYCH, 2009.
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IIpakTHyeckas padora Ne7:

IIpouecc o0cayKMBaHUA BbI30BA
cucrembl kommyTtanuu SI-2000

Heab padoThl
N3yuuTs miporiecc 00CIy>KHUBaHUS BhI30Ba IU(PPOBOH CUCTEMBI KOMMYTAIHH

SI 2000, 3akpenuTh 3HAHUS, TTOJIYICHHBIC HA JICKITMOHHBIX 3aHITHSIX.

KpaTKne TCOPETHYECCKUEC CBECACHUA

HDLC J* \

—
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[ : ; HDL( j\\
( | J

1. 3anaTne

[locne mnoaHsTUS TeNeOHHOW TPYOKH HW3MEHSETCA COCTOSHHE TOYKH
CKaHUPOBaHUs mnHTaromero Mocra aboHeHTckoro komiuiekra (PLC). ganHOoe
n3MeHeHne pacnosHaercs kak 3AHATHUE. npanee ympasistomiee yCTpONCTBO
ompeeNsieT Haaudue cBOOOAHBIX NuHUN B 1udpoBom Tpakre UKM. Ilpu nanmuun
CBOOOJHBIX COEIMHUTEIHHBIX JUHUN B a0OHEHTCKUM KOMIUIEKT MOJACTCS KOMaHa
Ha TOJKJIIOYEHHE CUTHala CTaHUMHM W NPHEMHUKA YaCTOTHOrO Habopa HoMepa K
abOHEHTCKOMY KOMIUIEKTY depe3 kommyTtaTop MXC. [IpueMHuk 4acToTHOTO Habopa
HOMEpPA MMEET MAKCUMY 5 BXOJIOB, TEM CaMbIM OJHOBPEMEHHO MOKHO OOCIY>KUTb
TOJIBKO 5 aOOHEHTOB ¢ 4yacTOTHbIM Habopom. Ilocnme »Toro mpouecc nepexoaut B
COCTOSIHME OXHJIaHue Habopa Homepa. B Tom cnywae, ecnu HET CBOOOJIHBIX
COCIMHUTENBHBIX JIMHUA MEXIy KomMMmyTatopoM u (opmupoBarenrem HMKM, B
YIPAaBISIOWIEM  YCTPOHCTBE (QOpMHUpYyETCs KOMaHJa Ha MOJKIIOYEHUE K

a0OHEHTCKOMY KOMILJICKTY YKa3aTeJIbHOI0 CHTHAJIa 3aHATO - IeperpysKa.
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2 HabGop Homepa

[Tpu Habope HOMepa JeKaJaHBIM CcrocoOoM HbopMalusa o Mapiipyrte (1udpb
HOMepa) mnoctynaioT B YYC 3a cuer wu3MeHeHus coctosHus TC (Touku
cKaHupoBaHus). OJHOBPEMEHHO YACTOTHBIE CHUTHAJIbI IMOCTYMAaIOT HAa MPUEMHUK
gacTtoTHOTr0 Habopa Homepa DTMF. DTMF - mpueMHuK BKJIIOYaeTCs B BEPTHKAIU
koMmmyTtaTopa MXC, Tem cambpiM upu Habope Iudp HOMEpa YaCTOTHBIM CIOCOOOM
npueMHuk DTMF onpenenser dYacToTHple KOMOMHAIMM W pe3yjbTar Habopa
nepemaer B YYC (ympasisiomiee ycTpoicTBo). [IpuHSB HEOOXOAMMOE KOJIMYECTBO
uudp, ympapisioniee yCTpOUCTBO (opMupyeT makeT coobiieHue B Gdopmare
nporokona HDLC u 3arem nepenaer 3TOT makeT B ynpasistolniee ycTpoictso GSM.
[Taker ¢popmupyetcs B 6soke UPI (bopmuposarens UKM) 3arem nepenaerca B 16
KaHaJIbHOM HHTepBaje B Moaysib GSM. Ynpagsmistomee ycrpoiictBo GSM omnpenenus
BUJI CBsI3U (hopMupyeT makeT ma cooTBercTBytomuii moayis ANM, DNM, ASM. B
cllydae BHYTPEHHEU CBsI3U (POPMHUPYETCS U MEpenaeTcsl MakeT B COOTBETCTBYIOIINN
Moayiab ASM. 3nmecs u nmamee creayeT 3aMeTUTh, YTO 3ampoc Ha Tepenavy
COOOIIEHUI OT KaXJAOro MOAYJs BBINOJHSIETCS B pexumMe (OpMHUPOBAHUSA
IpUOpUTETA. DTO 3HAYUT YTO MOIYJh 3alpOCHBIINI pas3pelieHrne Ha mepenady
MakeTa IMociie nmepeavyn nakera B paMKax IMKJIa CTAaBUTCA B KOHeI[ ouepeau. Tak ke
pa3paboTuMKaMH BHEIPEHO TaK Ha3bIBaEMOE YAJWHEHHE IUKIA IIUHBI, TO €CTh

IMpoHCCCOp OKUAACT IMOATBCPIKACHHNA BBIIIOJIHCHH:A IIPOLCCCA.

3 YcraHoBJIeHHe COeNHEHUSI
[Tocne ananmuza HampaBneHus cBsizu Y YC GSM omnpenenser kakod MOIYJhb
Heooxomumo 3anerictsoBatb ANM, DNM, ASM. B Hamem BapuaHte
BHYTPUCTAHIIMOHHAsA CBs3b. B cTopoHy monynss AM c¢opmupyercs coobiieHue c
HE0OXOMMMBIM HOMEpPOM aboHeHTa b makeTsl nmpuHUMaroTcs B KoHTposuiepe HDLC
omoka UPIl abGonenta b. [lonyuuB nanHoe cooOllleHHE YIpaBiSIOLIEee YCTPOWCTBO
moayisi ASM abounenta b onpenensier cocrosinue aboHeHTa, B ciyuyae ecnu aOoHEHT

cBoOoneH mnepemaer B crtopoHy KoHTposuiepa HDLC coobmienue CONNECTION
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(coeanHEeHNE) 1 KOMMYTHPYET pa3rOBOPHBIN KaHaJ B aHAJIOTOBOM MYJIBTUILJIEKCOPE B
ctopoHy GSM. Vmpasmsromee ycrpoiictBo GSM  momyduB — cooOlieHHe
CONNECTION xoMMmyTHpyeT pa3roBOpHBIM KaHan Ha wmoxayile GSM wu
OJTHOBPEMEHHO TOChIIaeT coobmenue B Moayab ASM abGonenta A. Ilocne
nosiydeHusi 3toro coodmenue YYC AM KOMMyTHUpYET pPasrOBOPHBIM TpPakT OT
aOOHEHTCKOT0 KOMIUIEKTa 4epe3 kKommyTtatop K (opmuposaremo MKM UPI. Co
croponbl ASM abonenta A B cropony YYC ASM u nanee B YYC ASM a6onenta b
MOJAaeTCsl TMaKeTHOE COOOIIEeHUE TMOATBEPXKICHUE NPOKIIOUEHHHSI Pa3rOBOPHOTO
Tpakta. [lomyunB mannoe coobmenue, YYC AM abGonenta. b nepempaer komanay B
aOOHEHTCKUI KOMIUIEKT Ui MOJAa4d BBI3BIBHOTO CHUTHAlla B CTOPOHY BBI3BIBAEMOTO
abonenTa. b a tak ke curnana KIIB B cropoHy aOOHEHTCKOro KOMILIEKTa a0OHEHTa
A. Tlocne mnoausTuss TeneoHHOM TpyOKH BhI3bIBalOIIUM aboHeHTOM YYC
OTKJItOUaeT BbI3bIBHOM curHai B ctopoHy AK u curnan KIIB B ctopony aboneHTa A
Mocje 4Yero KOMMYTHpyeT aOoHEeHTCKHMM kKomiuiekT. OmHoBpemenHo YYC ASM
abonenta b ¢opmupyer m nepenaer maketHoe coobiieHue OTBET aOOHEHTa IO
yuactkam ASM b - GSM - ASM A.

VYmpasastomee yctpoiictBo ASM A monyduB gaHHOE COOOIIEHWE HAYWHAET
OTCYET TapU(PHBIX UMITYJIHCOB.

[Tocne ortBera abonenta B monayne AM dopmupyerca curHan OTBET wu
nepenaercs B Mmoaysib DNM, B aTtom momyne on mpeoOpa3yeTcs B IMHEHHBIA CUTHAI
OTBET.

[Tocne Toro kak OJMH U3 AOOHEHTOB IMOJOKUI MUKPOTENEPOHHYIO TPYOKY, K
npuMepy, aOOHEHT KOTOpPOro BbI3BaIM, TO B wmoayie ASM dopmupyercs u
nepenaercss curHan OTBOM B momyns DNM. B mogyne DNM aror curnan
npeoOpa3yercss B nuHenHbld curHan OTBOUW u nmpenaercs Ha NpOTHBOMOJIOXKHYIO

CTaHIIUIO.

3axanue
1. O3HaKOMHUTCS C POIIECCOM OOCITYKMBaHHI BbI30BA CUCTEMbI KOMMYTallUU.

2. 300pa3uth cxemy, ¢ yKazaHUEM KaXKJI0TO dTara 00CTy>KUBaHHUS BhI30BA.
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3. N3o0pa3uth anropuTM oOCTY)KUBAHHS BHYTPUCTAHIIMOHHOTO COCTUHEHUSI.

5. ChopMynupoBaTh BHIBOJIBI.

Conep:xanue u opopMiIeHHE OTYETA

OTyeT JoJDKEH cConepKaTh:

1. Temy, nenb pabOTHI.

2. CxeMy C yKazaHUEM KaxJo0ro 3Tamna oOCiyKUBaHUS BbI30BA.
3. Anroput™m o0CIy>KUBaHUSI BHYTPUCTAHIIMOHHOTO COCTMHEHHUS.
4. BEIBOJEIL.

IHopsizok npoBeaeHus1 padoThI

Crynentsl, 3amyctuB Ha [IK cooTBeTcTBYylOIIEEe MporpaMMHOE OOecreyeHHe,

U3y4aroT padoTy CUCTEMBbI KOMMYyTalMu. B pe3ynpTaTe Takoro uccienoBaHus padorta

JOJIXKHA OBITH paciiiCaHa II0 TaKTaM M IIPCACTaBJICHA B BHUAC aJIl'OPHUTMA. Ilocne

ATOTO KaXIbIi CTYACHT (OPMYIUPYET BBIBOJBI, OOPMIIIET OTYET U MPEACTABIISIET

€ro Ha IPOBEPKY IPENOAABATEIIIO.

> W e

o

KoHTpoJibHBIE BONIPOCHI

CTpyKkTypHas cxema cUCTeMbl 1 Ha3HaueHne oCHOBHBIX 1emeHToB Sl 2000.
KommyTtarmmonnoe noise cuctemsl SI 2000

CrpykTypHas cxema ¥ Ha3HaueHHe aboHeHTcKoro O0ioka cucremsl S| 2000
Ha3HaueHue, CTpykTypa ¥  THIOBI  MOAYJEH JIA  OOCITYyXKHBaHHUS
coequHUTEIbHBIX JInHUN S| 2000

Kommyrtanmonnoe nosne cucremsl Sl 2000

Ynpasnstomue yctpoiictBo cuctemsr S| 2000

NudopmanuoHHbIe HCTOYHUKH

1. JIabynbko O.C., Muxanun W.C., Manun A.A., lllapeimosa T.H. Cucremsl

KOMMYTalluu Ha CTAOUMOHAPHBLIX W IOJABHKHBIX CCTAX CBA3U. YuebHoe mocobue. —

PocroB-na-/lony, CK® MTYCH, 2009.
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IIpakTnyeckas padora Ne§

IIpouecc 00cay:kUBaHUS BHI30BA
cucreMbl kommyTauuu Ksanrt-E

Heab padoThl
N3yuuTs miporiecc 00CIy>KHUBaHUS BhI30Ba IU(PPOBOH CUCTEMBI KOMMYTAIHH

KBAHT E, 3akpenuTs 3HaHUs, IOTYyYECHHBIC HA JICKUMOHHBIX 3aHATHIX.

KpaTKne TCOPETUIECCKUEC CBCACHUS

BAJI ; i YKC-32
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1 -Oran ycranoBienusi coennnenuss SAHATHUE.

[Tocne mnonmHsTHS aOOHEHTOM MUKpPOTENIePOHHOW TPYyOKH TenedOHHOTO
amnrmapara MU3MEHSETCS COCTOSIHUE TOYKU CKAHUPOBAHUS aOOHEHTCKOIO0 KOMILICKTA.
VYnpasnstomiee ycrporctBo, KC-8A, ompenenuB HM3MEHEHHE COCTOSHUSI TOYKH
CKaHUPOBaHUS aOOHCHTCKOTO KOMILJIEKTa, BBIOMpAeT CBOOOJHBIA HCXOJISIIHI
koMmruiekT Ha ydactke BAJI - YKC. [louck cBOOOJIHBIX MCXOISAIINX KOMILJIEKTOB B
KC-8A ocyiiecTBasieTcsl mOCIEI0BATENbHO OT CTAPIIEr0 KOMILIEKTa K MIIQJIIEMY.
[Ipu Hamuuuu cBoOoHOTO Hcxosiero komiekra K, YKC, B koutposuiepe KCISA
bopmupyetcs coodienue a cropony YKC u nepegaercs nmo 16 BpeMeHHOMY KaHaiy,
oprann3zoBanHoMy Ha ydacTke BAJI — YKC. B coobmiennn nepenaercs TUHEHHBIN
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curnan 3AHATUE B cropony YKC, nomep AK Br3bIBatomero abonenrta, Homep UK
(MCXOIALIETO KOMIUIEKTa), KOTOPBIM OydeT HCIONb30BaThCs IS MPOKIIOUYEHUS
pasroBopHoro TpakTta. [locne nomnyuenus curnana 3anarus B [I0 YKC BrinosHst0TCA
CHEYIOIINE NECUCTBUS:

- ONpenensercss HAIWYhEe AaKTUBU3UpPOBaHHBIX ycuyr JIBO 'y maHHOrO
aboHEHTA,;

- BeIIeIsgeTcs Auist 3Tux nesieid KPB(KOHTpOJIbHBIN perucTp BbI30Ba);

- BBIJICJISIETCS IPUEMHUK TpaHcisinuu Homepa [1TH;

- B peructpe KPB ycranaBnuBaercs meTka oxxumanus Habopa Homepa 40003.
N3 YKC B cropony bAJI nepenaercs curnan noarsepxkaeHue 3ausatus. [locne yero B
ctopony AK u3 BAJI nonmaercs curnan cranuuu, (Kotopsii popmupyercst B ADSP
koHTpouiepa KC-8A), moakirodaercs 4acTOTHBIA NMPUEMHHK (i1 mpueMa nudp
ToHaJNIBbHOTO Habopa). B mamstu O3V ynpasmnstomero ycrpoiictBa YKC, nannsiiit AK
oTMeuaercs 3aHAThIM. [locie 3Toro nmpouecc yCTaHOBJIEHUS! COCIMHEHUS MTEPEXOIUT
B (pazy HaOopa HoMepa. B ciyuae orcyTcTBusi cBoOOogHOTO KOoMmIuiekTa MK B cTopony
YKC, B AK BbB3bIBatoniero a0OHEHTa TMOJACTCS CUTHAJI 3aHSATO, KOTOPBIM
dbopmupyetcs B ADSP xonTpomtepa cetu KC-8A.

2-JTan yCTAHOBJIEHUS COeIUHEHNS

[Ipu waGope mudp Homepa kouTposuiep KC-8A ananusupyer u3MeHEHUE
TOYKM CKAaHMPOBaHUA, B cllyyae Habopa 1udp HoMmepa JeKaaHbiM criocoOom. ITpu
Habope nudp 4acTOTHBIM CIOCOOOM, MPUEM HOMEpa OCYIIECTBIACTCS B YACTOTHOM
npuemMHuke, BbimosHeHHOM Ha ADSP. Ilocme momydenuss 1-i mudpsl HOMepa
koHposuiep KC-8A dopmupyer naker st nepegaun B ctopony YKC. B makere
nepemaercss nudpa mHabupaemoro Homepa, Homep AK, nomep IIK, x koTopomy
oTHocuTCcs naHHoe cooOmieHnue. Ilaker mepenaercs B YKC. Takum o00paszom,
nepenarotcs Bee udpel Homepa. B YKC BeIONHAIOTCS ciienytonume mpoueyph:

— 110 pe3yJibTaTaM aHaliu3a ONpeAeseTcs,
— HAaIlpaBJICHHE CBS3H,

— Kkox HaOpanHo# yciryru J[BO,
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— KOJMYECTBO HaOpaHHBIX HUD.

KomunuectBo TpaHcnupyeMbix udp 3amaercs MPOrpaMMHBIM CIIOCOOOM B
CHEeIUaIbHO CO3JaHHBIX I 3TOM 1enu xapakrepuctukax MXH (xapakrepuctuku
UCXOJIAIIEro HampamieHus), B HUX 3amaetcs mnapamerp YKU (ykazarenbp koHia
Habopa); ToOcie aHaidW3a HampaBleHUs, LHU(PpPbI HOMEpa TPaAHCIUPYIOTCA K
CJIEIYIOUUM KOMMYTallMOHHBIM MoayisiM Y KC, ipu 3ToM mipeiaBaeMoe COOOIIeHHE,
Toxke (popmupyercs u mpemaerca B Buae makeTtoB oT oaHoro YKC kx apyromy.
[ToyunB Heobxoaumbie udpe Homepa YKC anamm3upyet coctossane aboHeHTa b u
Hajau4ue CBOOOAHBIX UCXOoAuux KoMIUIeKTOB Mexay YKC u BAJI BwI3biBaeMoro
abOOHEHTA.

B ciyuae cBo6ogHOr0o, AK BBI3BIBa€MOro a0OHEHTA, UCXOJAIIETO KOMIUIEKTA
Mexay YKC u BAJL. Vnopasnstomee ycrpoiicteo YKC 2 gopmupyer u nepenaet
nakeT 3AHSATUE B BAJI Bei3biBaemoro abonenta. [Ipunss maker ot YKC, ceteBoit
kouTpoiuiep BAJL, popmupyer u nepenaer naker OXKUJAHUE OTBETA b. Ilpu
nonyuyennn nakera OXXKWJAHUE OTBETA b YKC-2 mpoknroyaer pa3sroBOpHBIN
TpakT BHYTpH cBoero YKC, mocne storo ¢dopmupyer um mnepemaer B YKC-1
cooomennie OKOHYAHWE HABOPA HOMEPA. VKC-1 mnpuHsSB mnaker
OKOHYAHUE HABOPA HOMEPA npokmoyaeT pa3roBOpPHBIA TPAaKT BHYTPH
cBoero YKC. ®opmupyert u niepenaet naket B bAJI Bei3piBaromero abonenta bAJI-1.
Takum 00pa3zoM, MOIy4yaeTcsl MOJTHOCTHIO TOTOBBIM pa3roBOpHbIM TpakT [locie saToro
u3 cereBoro koutposuiepa KC-8A BAJI-2 B cropoHy aboHeHTa A mepenaercsi CurHai
KOHTpOJIb TochUTkK Bbhi3oBa KIIB, a abonenty b momaercst curaan mochljika BhI30Ba
80-110 B. Ilpormecc mepexoauT B COCTOSIHUE 0KHMIaHHE OTBeTa aboHEeHTa b.

B cnyuae ecniu abonenT b He otBetut B Teuenue 10-15 ¢, To B cropony YKC-2
or cereBoro koHTposiepa bBAJI-2 Oynmer cdopmupoBaH U mpenaH TakKeT
pazpeauHenue. YKC-2, monyduB makeT pa3beUHEHHE, OCBOOOIUT MCXOJSIIUMA
koMiiekT K BAJI-2, chopmupyer u nepeaact naker pazpenunenune k YKC- 1. YKC-
1, nonyuuB naket pazbeauHenue, oceodboaut UK mexny YKC —1 u YKC-2. Ilocne
storo YKC —1 chopmupyer u nepenact naker paspenuHeHue B cropony BAJI- 1.

Kontponnep BAJI -1 (KC-8a), monyuus maket pazbeauHerue, oceoooaut MK mexmy
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BAJI-1 — VYKC-I. Tlocne storo abonenty A Oyxmer mepeman curHan 3AHATO.,
[Tporpammuoe obecnieuenne YKC1 ,YKC-2,BAJI-2 ocBoOOIUT BCEe MpOrpaMMHEBIE
pecypcebl, 33JIeiCTBOBAHHBIE B JAHHOM COEAMHEHUHU.

[Ipu HOpManmpHOM OTBeTe aboHeHTa b B KOMMYTallMOHHOM TMOJIE€ CETEBOTO
koHTtpoiuiepa KC-8A ycranaBnuBaercs coenuHeHue wmexay AK BbI3piBaeMOro
abonenta u BK (Bxomsumm komiuiektom) YKC-2. OgnoBpemenno koHTposuiep KC-
8A chopmupyet u niepenact maketr OTBET abonenta b. OtoT maket, OyaeT nepenan
B YKC —1 u I1O storo YKC akTuBM3UpyeT mporpamMmy ydeta TapupuKaluu s
nojicyeTa BpeMeHU pasroBopa abonHeHTa A. Ilpu oTboe aboHeHTa pazbeAUMHEHHE

YCTaAaHOBUBHICTOCA COCAMHCHUA 6yI[€T OCYIICCTBIIATHCA, KaK CKa3aHO BbIIIC

3aganue

1. O3HaKOMUTCS C MPOLIECCOM OOCTY>KMBAHUSI BBI30BA CUCTEMbI KOMMYTAIIUH.
2. N300pa3uth cxemMy, ¢ yKazaHUEM KaXKJ0ro 3Tara 00CIy>KMBaHUS BbI30Ba.
3. 300pa3uth aqiroput™ oOCTyKMBaHUSI BHYTPUCTAHIIUOHHOTO COECTUHECHMUS.

5. ChopMynurpoBaTh BHIBOJIBI.

Copnepxanue u opopmiieHUE 0THETA

OTyer JoJKEH cConepKaTh:

1. Temy, uenb pabOTHI.

2. CxeMy c yKazaHUEM KaxJoro 3Tamna o0CiIyKUBaHUS BbI30BA.

3. AnropuTtM 0OCTy>KUBaHUSI BHYTPUCTAHIIMOHHOTO COCTUHECHHUS.

4. BeIBOIBI.

Iopsinok npoBeaeHus1 padoThI

Crynentsl, 3anyctuB Ha [IK cooTBeTcTByMOIIEE MPOrpaMMHOE OOECIICUCHHE,
U3y4aroT paboTy CUCTEMbI KOMMyTaluu. B pe3ynbpTaTe Takoro vcciieoBaHus padora
JOJDKHA OBITH paclucaHa MO TAaKTaM W TpeAcTaBieHa B Buiae aiaroputma. [locre
ATOTO KaXIbIH CTYJIEHT (HOPMYJIHUPYET BBIBOIBI, 0GOPMIISIET OTYET M MPECTaBIISICT
€ro Ha MPOBEPKY MPENOIaBaTENIO.

KoHTpoJibHBIE BONIPOCHI
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1. CTtpykTypHas cxema CUCTeMbl U Ha3HaueHue ocHOBHbBIX nemeHToB KBAHT E.

2. Kommyrtanmonnoe nosne cuctemsl KBAHT E

3. CTpykTypHas cxema 1 Ha3HaueHre aboHeHTcKoro 6yoka cuctembl KBAHT E

4. Ha3naueHnue, CTpyKTypa © THIIBI  MOXIYJEeH JJI1  OOCTY)KHBaHUS
coequuuTenbHbIX TN KBAHT E

5. Kommyrannonnoe nosie cucrembl KBAHT E

6. Ynpasnsromue ycrporictBo cucteMbl KBAHT E

NudopmaimoHHbie HCTOYHUKA
1. JIabynbko O.C., Muxanun M.C., Manun A.A., lllapsimosa T.H. Cucremsl
KOMMYTAIlUM Ha CTAIlMOHAPHBIX U TOJBIKHBIX CETAX CBSA3M. YUeOHOe mocodue. —

Pocros-na-/lony, CKO® MTYCH, 2009.
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