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|  OPTAHM3AIIMS M TPOBEJIEHUE IPAKTUYECKUX 3AHSTUIA
1.1 Lenu u 3a0auu
JlaHHBIM TPAaKTUKYM SBJISIETCS. OCHOBOIIOJIATalOIIUM 3BEHOM B HW3YYEHUU
MPUHITUIIOB MOCTPOCHHUS LIU(PPOBBIX CUCTEM TIEpE/Iayu.
OcHosHas yenb TPAKTUKyMa — HAYYUTh:

1. mpou3BOAUTH BCE BUBI MHKEHEPHBIX PACUETOB, CBA3AHHBIX C MPOECKTUPOBAHUEM
U DKCIUTyaTaluel COBPEMEHHBIX IIU(PPOBBIX CUCTEM MEepeaayu;

2. paboTaTh C OCHOBHBIMH XapaKTEPUCTHUKAMU U MapaMeTpaMu IIU(PPOBLIX CUTHAJIOB
CBSI3M U MEpEJauM TaHHBIX.

1.2 Obwue npasuna pabomot 6 rabopamopuu
[lockonbKy BCE MPaKTUYECKHE 3aHATHS PACCUMTAHbl HA IPUMEHEHUE

KOMIIBIOTEPOB, TO IIpH paboTe B 1a0OPATOPHH CTYIEHTHI JOJKHBI:

1. Ctporo cobioaTh YCTaHOBJIEHHBIE ITPaBUiIa BHYTPEHHETO paclopsiika U TEXHUKU

0€30I1aCHOCTH.

2. HeyKkoCHUTEIBHO BBINOJIHATH TPEOOBAHUS HHKEHEPHO-TEXHUUECKOIO COCTaBa
nabopaTopuu.

3. Hauano mo0bIX BU0B paOOT HAYMHATH C IPUEMA UCXOJTHOTO COCTOSHUS
KOMIUIEKCA TEXHUUECKHUX CPEJCTB Ha pabodyeM MecTe U 3aKaHYMBATh
IIPUBEIACHUEM KOMILIEKCA TEXHUUYECKUX CPEACTB B UCXOJHOE COCTOSTHUE.

1.3 Iloocomoska kK npakmuyeckum 3aHAmusim
1. NOBTOPUTH TEOPETUYECKHUI MaTepual, OTHOCALIUICS K paboTe, MOJIb3ysACh

KOHCITEKTOM JIEKIIUW W YKAa3aHHOU JIMTEPATypPOU;

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

1.4. Ilopsook npogedenus npakmuuecKux 3aHamuil

1. VsicHeHue uenu uTeMbl IPAKTUYECKOTO 3aHATHSI.

2. KpaTkoe 03HaKOMJIEHHE C TEOPETUYECKUM MaTEpUAIIOM IO TEME 3aHATHUSA C
MTOMOIIBI0 KOMITBIOTEPA.

3. IlomydyeHue oT npenojiaBaTenss UHAUBUIYAIbHBIX UCXOIHBIX TaHHBIX IS
pacuera.

4.BBIIIOTHEHUE PACYETOB U COCTABIICHUE OTYETA.

5. Bepuduxarus pe3ynbTaToB pacyeToB.



IIpakTuyeckoe 3ansaTue Nel
BpeMeHHOM KOMMYTATOP

Heab padoTsl

UccnenoBath paboTy BpPEMEHHOIO KOMMYTAaTopa, 3aKpenuTh 3HaHUS,
MOJIyYeHHbIC HA JEKIMOHHBIX 3aHATHSIX.
KpaTkue Teopernueckue cBeAeHUs

broxk wnau Moaynb, OCyHIECTBISIONUMN (YHKIHUIO BPEMEHHOW KOMMYTAIlUU
mudpoBoro curHaia (mpeodpazoBaHUE €r0 BPEMEHHOW KOOPAMHATHI), HA3bIBACTCA
o10KOM 8pemennol Kommymayuu Wi T-cmynensvio (0T time - Bpems).

brok BpeMeHHOI KOMMYTalluu — 3T0 OJIOK, UMEIOIIUN OJTHY BXOJSILYIO U OJJHY
ucxoasayro UKM-nuHuio, npu 3TOM KOJOBOE CJIOBO (KOMOMHAIIMSI) MOXET OBITh

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

[Ipeanonoxxkum, 4YTO Ha BXOJ KOMMYyTanuoHHOTO Osoka ¢ WKM-nuHuun
MOCTYIAIT, a ¢ Bbixoja Ojoka yxonaar B MKM-nunuto BpemsiymiotHeHHbie MKM-
CUTHAJIBI. 32 KaXIbIM KaHAJIbHBIM HMHTEPBAIOM 3aKPEIUIEH CTPOrO OINPENCIICHHBIN
NKM-curnan (peudeBoit curnan aboneHta). Hampumep, aboHeHT A 3akperuieH 3a
KaHaJbHBIM HHTEpBajgoM 1 Bxomsmeit MKM nunuu, a aboHeHT B 3a KaHaJIbHBIM
unTepBaioM 31 ucxomsmen. Mudopmaruss o6 »ToM mepenaercs B CUTHAIBLHOM
BPEMEHHOM KaHaJbHOM UHTepBaje. l3MeHeHue mnopsaka CIEeIOBaHUs OIHOTO
KaHaJIbHOro uHTepBana ucxomsamern MKM nuHuM 0o CcpaBHEHMIO C BXOASIIEH
O3HAYaeT mepeaady peueBo MHGpopMaIluu OT OJTHOTO aOOHEHTA K JApyromy. B aTom u
3aKJII0YAETCS MPUHIMIT BPEMEHHOM KOMMYTAIUU (MHOTJIa TOBOPAT O MEPECTaHOBKE
KaHaJIbHBIX MHTEPBAJIOB WJIM TEpeMElIeHuH HUH(POpMaIlMd W3 KaHaja B KaHal).
[IpyHIMO BpEMEHHOW KOMMYTAllMM WJUIKOCTPUPYET 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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Pucynok 1 - MmrocTpaiys npuHIKUIIA BPEMEHHONH KOMMYTaIluu

(oHOHaMpaBJIeHHAs TIepeaya)

Hcnonb3oBaHne BEKTOPHOTO  MPEJCTABICHUS LHU(PPOBOM  KOMMYTAIUU
(puCyHOK 2) B KOOpJAMHATaX MPOCTPAHCTBO-BPEMsI MO3BOJISIET HECKOJIBKO MO-WUHOMY
ONMcCaTh TMPUHLIMUII BPEMEHHOM KOMMyTauuu. IIpomecc KoMMyTanuu U 1O
MPOCTPAHCTBEHHOMY, U TI0 BPEMEHHOMY IIpU3HAKaM MOXET OBITh MpEJCTaBIICH
BBIPAKCHUEM:

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

JInsi BpEMEHHOW KOMMYTallUuH (p(S):O. Onepauus (/)(T) ABJISIETCA B 3TOM
CIy4ae MPOCTO OIEepalrer 3aepKKU OMPEICICHHOTO KOAOBOIO CJI0OBAa HA 3aJIaHHOE
BpeMsi. O4YeBHJIHO, YTO BpeMs 3TO JOJDKHO OBITh KPAaTHBIM JJIMTCIBHOCTH OJHOTO
KaHaJIbHOTO MHTEPBAJA.

CrpykrypHo T-ctynenb xapakrepusyercs eMkoctbio 7: NXM, K, rae N - uuncnio
BXOJISIIUX BPEMEHHBIX KaHaJIbHbIX WHTEpBAIOB B WMKM mmuum; M- wyucno
KaHaJIbHBIX UHTEpBaOB ucxonsmert MKM nunum; 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
YOpaBsieMbIX MEPEMEHHBIX JIMHUN 3aJ€pKKU WIM C HCIOJIb30BAHHEM IU(PPOBBIX
3anmoMuHaIMMX ycTpocTB (3Y). Cxembl ¢ HCHOJB30BAaHUEM JIMHUN 3a7CP>KKU
OTJIMYAIOTCS TPOCTOTOM WCIOJHEHUS, HO HMEIOT CYIIECTBEHHbIH HEAOCTaTOK -
MOCJIEAOBATENbHYIO TEpeAady KOAOBBIX cCJOB. JlJIsi OpraHu3anuu IapauiebHOU
nepesadyn KOJMYECTBO CXEM YBEJIMYMBAETCS B YUCIO pa3, COOTBETCTBYIOILIEE YUCITY
pa3psaoB B KoJ0BOM cioBe. [loaTromy B Hacrosimiee Bpemsi T-CTyNneHH 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
(pucynok 3). Peuesoe 3V (MHOTIA €ro Ha3bIBAIOT WH(POPMAIMOHHBIM, TTOYEPKUBas,
YTO B KaHAJIbHBIX HHTEPBAJIAX MOXKET Mepe/IaBaThCA HE TOJILKO pedeBasi, HO U APyrue
BUJIbI WH(MOpPMAIMU) TpPEAHA3HAYEHO I 3alMCU/CUMTHIBAHUS KOJOBBIX CJIOB
KOMMYTUPYEMbBIX KaHaJIbHbIX HMHTEPBAIOB, a Ynpaegidiouee COACPKUT aapeca
3aMUCH/CUMTBIBAHUS ISl siyeek pedeBoro 3Y. OTHU ajapeca 3aluChIBAIOTCA 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
KOMMYTAIIUU PEXKUMAaX: «IOCIe0BaTENbHAS 3aMUCh/IPOU3BOJILHOE CUUTHIBAHUE» U
«MPOU3BOJIbHAS 3aIIMCh/ MOCIIEIOBATEIIBHOE CUUTHIBAHUEY.

1) B pescume nociedo8amenvhol 3anucu/npouzoibH020 — CUUMbIGAHUS
(pucyHOK 4) IpOUCXOIUT MOCIEI0BaTEIbHAs 3alIUCh KOJOBBIX CIOB B peueBoe 3Y 1o
CUTHaJaM CIIE[UaJIbHO OPraHM30BAHHOTO CYETYMKA HOMEpPOB s4eek 3Y u
MPOU3BOJIBHOE CUYUTHIBAHME M3 peueBoro 3Y Mo ajapecaM, MOJIy4aeMbiM JHOO U3
yopasisioniero  3Y, naubo u3  yOpaBisoIIero ycTpoictBa. B aToM  ciydae
ONpE/ICJICHHbIE SYEHKH MaMsITH 3aKPEIUIAIOTCS 32 COOTBETCTBYIOIIMMHU KaHaJlaMH
Bxosue UKM nunun. MHpopmariust Kax10ro BXOASIIEI0 BPEMEHHOTO MHTEpBaja
3alIOMUHAETCS  TMOCIEI0BATEIbHO B  siUEMKax TMaMsITH, 4YTO o0OecreYruBaeTcs
YBEIIMYEHUEM Ha EIUHUILy COAEPKUMOTO CYETYMKA Ha KaXJIOM BpPEMEHHOM
untepBasie. Ilpeanonoxum, uro uHdopMmanus (KOJ0BOE CJIOBO A) U3 KaHAIBHOIO
uHTEepBajia 3 JoDKHA OBITh TiepelaHa B KaHaiubHBIM wuHTEpBan 5. [lo
CUHXPOHHU3UPYIOLIEMY CUTHAJTy CTaHIIMU, COBNAJAIOIIEMY C HA4yaJlOM KaHaJbHOIO
uHtepBasia 0, cueTunk pedeBoro 3Y oOHymseTca. C MOMOIIbIO MOCIEI0BATEIIBHOTO
YBEJIMYCHHS 3HAYCHMsI CUETYMKA, (DOpMUpYIOIIEro aapeca 3amucu pedeBoro 3V,
KOJIMPOBAHHBIC OTCYETHI BCEX KaHAJOB ITMKJIA 3aNUChIBalOTCA B 3T0 3Y. TeM cambiM
peanusyercsl pekKuM IMOCIeI0BaTeNIbHON 3anucu B pedueBoMm 3Y. B Haiem nmpumepe

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



B cnenyromem LMKIIE OCYIIECTBISIETCS PEXKUM IPOU3BOJIBHOIO CUHUTHIBAHUA.
JInst 3TOM 1enu BHOBb OPraHU3YETCsl CUETUMK aJpecoB ynpasisiromero 3Y. JlaHHbie
aZpeca 3aluChbIBAIOTCS B ynpasistomee 3Y ynpasisiromuM ycrporctBoM ATC u
ONPENENSIOT apec CUMTBIBAHMS )i peueBoro 3Y. st paccMarpuBaeMoro npuMmepa
B T€UEHUE MATOr0 KaHajabHOro uHTepBaia (mpu Cu = 5) u3 ynpasistoiero 3Y Oyaer
CUMTaH aapec 3. DTOT aApec Mojaercsa Ha pedeBoe 3Y, B pe3yJbTaTe Yero M3 €ro
TPEThEN SYEHKH OYIET CUUTAHO KOJOBOE CIOBO A B UCXOASAUIYIO JIMHUIO U OKAXKETCA
B [ISITOM KaHAJIbHOM HHTEPBAJIE.

2) B pedxxcume «npouzonvbHOU 3ANUCU/NOCIE008AMENbHOCO CUUMBIBAHUSY
(pUCYHOK 5) IpPOMCXOIUT MPOM3BOJIbHAS 3alUCh B peyeBoe 3Y KOAOBBIX CJIOB IO
azpecaM, BbIpaOaThIBAEMbIM YIpaBIAIOMNUM 3Y, U MOCIEI0BAaTEIbHOE CUUTHIBAHUE
[0 CUTHAJIaM cyeTyuka. B Hamem npumepe HHPOpManus, NPUHATAs B TEUCHUE
BPEMEHHOI'0 MHTEpBaja 3 (K0J0BOE CIIOBO A) 3anmuchiBaeTcs B peueBoe 3Y 1o ajapecy
5, OTKyJla aBTOMAaTHYECKHM CUMTHIBACTCA B MCXOIAUIMM KaHal C HOMEpoM 3
nexoamnern UKM muann.

Bei6op pexuma paboTel T-CTyNEeHHM 3aBHCUT OT KOHKPETHOW pean3aluu
KOMMYTAllMOHHOTO MOJISI.

Paccmorpum emkocte T-CTyneHM, MHA4e TOBOpS, YUCIO KOMMYTHUPYEMBIX
KaHAJIbHBIX UHTEpBaANIOB. [Ipeanonoxum, uto T-crynens umeet nmapamerpsl 7° N X N,

K. Torna eMKOCTb CTYNIEHU MOXKET OBbITh paccuuTaHa 1o Gopmyiie:

N — PT,

At,,

rie Tu - nurenbHOoCTh nukiaa MKM muaun (125 Mkc);

P - guciio mapajuieibHO 3aITUChIBAEMBIX (CUMTHIBAEMBIX) B peueBoe 3Y OuT;
A - umco, XapakTepHu3yoIlee OpraHU3aIMo JOCTyIa K pedeBoMy 3V

t,, - Bpems focTyna Kk pedeBomy 3V.

OueBuaHO, uTO JUIUTEIbHOCTE MKM-11KIIa SIBASETCS MOCTOSHHON BEIUUYHNHOM.

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



1) mapannenbHOM 0OpaOOTKOW KOIOBOTO CJOBAa KaHAJIbHOIO HHTEpBajia (B
OonpmmHCTBE ciaydaeB P =8, XoTs B psae IUPPOBBIX KOMMYTAIIMOHHBIX TMOJCH
JUITMHA KOJIOBOTO CJIOBAa MOXKET OBITh YBEJINYEHA );

2) coKkpallleHuEM BPEMEHU JIOCTYIA K peueBomy 3Y;

3) yMeHbIIeHHEM 3HaYeHus apamerpa A,

Ha mapamerpe A ocraHoBuMcs Gonee moapo6HO. B paccMOTpeHHOl BhIe
cxeme mapamerp A=4. O6baCHIETCA TO TeM, UTO AN Hepefadyd HHYOPMAIUU B
IpsIMOM HarpaBieHUH HeoOxonumsbl ABa MKM-nukina (onuH Ha 3amuch, Ipyro Ha
CUMTBIBAHHUE), U €IIE JIBA HEOOXOAUMBI JIJIs Nepe/laun B 0OpaTHOM HarpaBiieHUH. J{Jis
YMEHBUIEHUS 3TOT0 ITapaMeTpa UCIOJB3YIOTCS CXEMBI ¢ HECKOJIBKMMH pedeBbIMU 3Y .
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 IIO3BOJEACT YBCIIMUNUTL €€ CMKOCTD B ZIBa pa3a.
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3apanue

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. ChopMynnpoBaTh BHIBOJIBI.
Coaep:xanue u opopMiIeHHE OTYETA

OTuer IOMKEH COJIEPKATh:

1. Temy, 11es1b pabOTBHI.

2. CxeMy BpEMEHHOTO KOMMYTAaTOpa.

3. Onmcanue nporiecca rnepegayu KoJI0BOro CI0Ba cO BX0/J1a Ha BBIXO/.

4. BEIBOJEL.
IHopsinoxk npoBeaeHusi padoThl

Crynentsl, 3anmyctuB Ha [IK cooTBeTcTBYyIOIIEE MporpaMMHOE OOecriedeHue,
UCCIEeNYI0T paboTy BPEMEHHOTO KOMMYyTaTopa. B pe3ynbrare Takoro uccie1oBaHus
paboTa KOMMyTaTopa AOJDKHa OBITH pacmucaHa mo Taktam. llocime 3Toro Kaxiabli
CTYACHT (OPMYJIUPYET BbIBOJIbI, OQOPMIISET OTUET U MPEACTABIIAET €0 Ha MPOBEPKY
MIPENOAABATEIIO.
KoHTpoJibHBIE BONIPOCHI

1. [IpuHUMIT BpEeMEHHON KOMMYTAIMHU HU(GPOBBIX TOTOKOB.

2. JIOCTOMHCTBA ¥ HEIOCTATKH BPEMEHHOM KOMMYTAIIUH.

3. Pexumbl pabOTHl Bp€MEHHOTO KOMMYTaTOpa.

4. Onucartp MO TakTaM MPOLECC MEpeaayu KOJOBOTO CJI0BA CO BXO/1a HA BBIXO/.
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

HccnepoBats paboTy MPOCTPAHCTBEHHOTO KOMMYTATOpa, 3aKpEMUTh 3HAHUA,
MOJIyYEHHbIEC HA JEKIUOHHBIX 3aHATHSIX.

KpaTkue TeopeTnueckue cBeaeHHs

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

CyTb npeoOpa3oBaHusl MPOCTPAHCTBEHHONW KOOPJIMHATHI LIM(PPOBBIX CUTHAIIOB
COCTOMT B TOM, YTOOBI IEPEMECTUTH JAHHOE KOJI0BOE cl10BO U3 ogHOW MKM nunum B
JIPYTYIO C COXpPaHEHHUEM MOPSIKA CIETOBAaHUS KOJAOBOIO CIIOBA B CTPYKTYypax IIUKJIOB
o0eux JIMHUM (PUCYHOK 1).

BekTopHoe mnpeacTaBieHre TaKoro MpeoOpa3oBaHUs MOKA3aHO HAa PUCYHKE 2.
B »stomM cnyyae BHOBB MpeArojaraeTcsi OpPTOTOHAIBHOCTh MpPeoOpa3oBaHU
BPEMEHHOM ¥ MPOCTPAHCTBEHHOM KOOPAMHAT IIU(PPOBOTO CUTHAIIA:

o(S.T)=0(S)+¢(T)=0,

Tak kak (T )=0.
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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
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Pucynok 2 - BektopHoe npeacTaBieHne NPOCTPAaHCTBEHHONM KOMMYTallUH

CTpYKTYpHO S-CTYIICHb OIKCHIBACTCS C MOMOIIBIO TpeX uucer: Nxm, K, rae n,
M - Koau4yecTBO BXOomgmux u ucxomammx MKM mauamii; K - 4mrcno xaHaabHBIX
uHTEepBAIOB B Kaxkmor 3 MKM nunmit. Eciu u3BectHa Benmumua K (Hampumep,
NKM-30), To CTpyKTypHO S-CTyNE€Hb XapaKTepU3yeTCs ABYMS YUCIAMH: NXM.

CxeMa S-cTyneHu MOKET OBITh MOCTPOEHA ABYMS CITIOCOOAMHU:

1. C ucnone3zoBanueM 3neMeHTOB «My, « JIN»;
2. C UCIoJIb30BaHUEM MYJIBTHILICKCOPOB/ IEMYIBTHILIICKCOPOB.

Cxewma c ucnonbs3oBanueM 351eMeHTOB «My», «AJIN» npeacTaBieHa Ha PUCYHKE
3, a.

Kak cnemyer u3 pucyHka, BXOMSIINE W UCXOJANIUE JIMHUA OOBEIUHSAIOTCS B
muHbl. Hanpumep, mepBas BXopsmias JTUHUS oOpa3yeT UIMHY, BKIIOUYCHHYIO B
MEepPBbIE BXOJbI 3JIEMEHTOB «I» NEepBOro TOPU3OHTAIBHOIO psifa, MOCICIHSSA
BXOJAIIAS JIMHUS — IIMHY, BKJIKOYECHHYIO B IEpPBbIE BXOAbl 3JEMEHTOB «M»
MOCJICAHETO TOPU3OHTAIBHOTO psifa. Beixoasl smeMeHTOB «M» 00benUHSIOTCS C
CTnonb30BaHueM 3eMeHToB «MJIM» B mMHBL, K KOTOPBIM MHOAKIIFOYAKOTCS
UCXOJIAIIUE JIMHUK. TakuM 00pa3om, siemMeHThl «» 31ech UrparoT possb KIHOYEBBIX
AJIEMEHTOB, MPU OTKPBITUA KOTOPBIX Ha BpPEMs KaHAJIBHOTO HMHTEpPBaja KOJOBOE

CJIO0BO IICPCAACTCA U3 BXOI[?IH_[eﬁ JIMHUU B UCXOOAIIYTO.
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[Ipenmnonoxum, 4To KOJOBOE CIOBO A HEOOXOIMMO MepeaaTh U3 KaHaJIbHOTO
WHTEepBaJa | mepBOM BXOASAUIEH JIMHMM B KaHAJIbHBIM MHTEpBal 1 mocienHeu
UCXOASIIEN TUHUM (HAIOMHUM, YTO HOMEp KaHaJIbHOI'O MHTEpBaJla B S-CTYIEHHU HE
u3MeHsiercs). g 3TOro B TEUYEHHE MEPBOrO0 KAaHAJbHOTO HWHTEpBaja U3

YIOPABISIIOLNIETO YCTPOMCTBA JOJDKEH OBITh IMOJAAH CUTHAT Yq,, OTKPBIBAIOLIUI

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

VYnopasnsomas 4acTb S-CTyNEHU (MHOIZIa €€ Ha3blBaloT OJIOKOM aJpecHOU
uH(popManuu) npeaHa3HayeHa [l BRIPaOOTKU aJpecoB BXOJa M BBIXOJIAd, KOTOPHIE
JOJDKHBI OBITh CKOMMYTHPOBaHbI (TOYHEE, aJPECOB 3JIEMEHTOB KOMMYTAlMOHHOM
MaTpulibl). DTU ajapeca JOKHBI 3aHOCUThCS B OJIOK aapecHOW uHpopManuu U
XpaHUTBCS B HEM J0 OKOHUYaHUs coemuHeHws. [loaTomy ympaBmisiomias dacth S-
cTyneHu crpoutcs Ha 6a3ze 3Y (OyaeM Ha3bIBaTh €0 YHPABISIOLIUM WU aIpECHBIM
3Y), B KOTOpo€ u3 YIPaBISIIOMIUX YCTPOMCTB CHCTEMbl IOCTYHAKOT CHUTHAJIbI
ynpasienus. O0beM MmamsaTH U cTpyKTypa yrpasistomero 3Y (Y3VY) onpeanensercs
IIOCTPOEHUEM KOMMYTAallMOHHOM MaTpuubl U napamerpamMu N u M. Ilpu peanusanuu
KOMMYTallMOHHOM MaTpullbl Ha »3JeMeHTax «M» KaxIol TOoyke KOMMYTalUH
HEOOXOJUM CBOM YHpPaBISAIOMIMNA BXOJ, M HMX KOJMYECTBO OyAeT paBHO
IPOU3BEACHUI0O N X M. DTO SBISETCA HENOCTATKOM CXEMbl Ha 3jieMeHTax «WM»,
«AJIN».

Cxewmsl, IIOCTPOEHHBIE Ha MYJIBTUIUIEKCOpaX/IeMyIbTUILIEKCOpax
IpPEeICTaBICHbl Ha pUCYHKax 23, 0,6. [lpu peanusanum KOMMYTallMOHHON MAaTpHUIIbI
HAa  MYJIBTUIUIEKCOPAX/AEMYJIbTUIUIEKCOPAX  YHCJIO  YNPaBISAIOMIMX  BXOJOB
YMEHBIIAETCS, OCKOJIBKY YIPaBJISIOIINE CUTHAIBI MEPEaroTcs B KOJAMPOBAHHOM

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

VYmpaBiaeHue mOpoueccoM KOMMYTAllMM MOKET OBbITh OpPraHU30BaHO 110
IIPUHLINAIYY «YIPABJICHUE II0 BXOJAAaM» WIIU «YNPABJICHUE IO BbIXOAam». B mepBoM
ciydae B siuelku mamsaTd Y3V 3aHOCSATCS aapeca BXOIANIUX HU(PPOBBIX JIMHUM,
KOTOPbIE OJKHBI OBITh CKOMMYTHUPOBAaHbI C KOHKPETHOM HMCXOMSIIEN JUHUEH (A
KOMMYTallMOHHOW MAaTpHUIlbl, M300pakKeHHOM Ha puc. 3, 6 - yIpaBieHHE IO
cTtpokaM). Bo BTopoMm citydae B siueliku naMsTH Y3Y 3aHOCATCS ajipeca UCXOASMIINX
U(GPOBBIX JIMHHUM, KOTOpbIE JOJKHBI OBITh CKOMMYTHPOBAaHBI C KOHKPETHOMU
BXOJISIIIEH TUHUEH (711 KOMMYTAIlMOHHOW MaTPUIIbI, H300paXKEHHOW Ha pUCYHKE 3, 8
- yOpaBJeHHE MO CTOJI0IaM).

B cxemax Ha MyJnbTUILIEKCOpAX/AEMYNbTUIIIEKCOPAX 0JHO Y3Y mpeacTaBiisieT

co0oil HabOp sAuYeeK MaMsITH, YUCIO KOTOPBIX COOTBETCTBYET YHUCIY KaHaJbHBIX
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UHTEPBAJIOB B U(POBLIX TUHUAX. CunThiBaHue U3 Y3Y NpOU3BOAUTCS CUHXPOHHO C
MOCTYIIJIEHUEM KOJIOBBIX CJIOB [0 BXOJSIIMM JHHHUSAM. B paccMOTpeHHOM BbIllIe
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
cuuThbiBaeTcd u3 Y3V W mojaaercs Ha YHPaBISIOMIMA BXOJ MYJbTUILIEKCOpA B
TEYCHHE TEPBOr0 KaHAJIBHOTO HWHTEpBasia, 0OecleunBasi COCIUHEHHE €ro IMepBOTo
BXO0/1a C BBIXOJIOM.

AHanornyHeiM 00pa30M OPraHU3yeTCs YOPABICHUE JEMYJIbTHUILIEKCOPOM,
TOJIBKO B COOTBETCTBYIOIIYIO SYEHKY 3allMCHIBAETCS HE HOMEpP BXOJa, a HOMED
BBIXO/1A.

Hudpossie kommytarmmonnsie monst (LIKII), mocTtpoeHHbIE HAa MOIYISAX
IIPOCTPAHCTBEHHOM KOMMYTAllMU, OYE€Hb IIUPOKO UCIIOIb30BAIMCH HA MIEPBBIX Tanax
co3nanus uppoBbix ATC BBUAY IPOCTOTHI UCIIOJHEHUS U HEAOPOTOM peann3aluu.
OpHako HEAOCTATOK IMPOCTPAHCTBEHHOTO KOMMYTAaTOpa 3aKJIIOYAEeTCsl B TOM, 4YTO
KOMMYTHUPYETCSI TOJIbKO OJWH OJHOMMEHHBIA KaHal BCEX BXOJAIIMX W UCXOJSIINX
NKM nunwmii (4To 03HayaeT OJIOKUPOBKH MPHU COCTUHEHNUN PA3HOMMEHHBIX KaHAJIOB).
OTO MPUBEJIO K TOMY, YTO B HACTOSILIEE BPEMS 3TH CTYIEHH MCIOJIB3YIOTCS TOJIBKO B
COYETAHUU C KOMMYTAIIMOHHBIMU MOAYJISIMU APYTUX THUIIOB.

Oob6opynoBanme padoyero Mmecra

1K ¢ ycTaHoBieHHBIM ITporpaMMHbIM oOectieuennem 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 NPUHLMII MEPEJadd KOAOBBIX CJIOB CO BXOJAa Ha BBIXOJ IO
TaKTaMm.

5. ChopmynupoBaTh BHIBOBI.

Conep:xanue u opopmiieHne oTyeTa
17



OT4eT oJKEH coepkKaTh:

1. Temy, uenb pabOTHI.

2. CxeMy IpOCTPAaHCTBEHHOTO KOMMYTAaTOPA.

3. Onucanue npoiiecca nepesayu KoJ0BOro cjaoBa cO BX0/1a Ha BBIXO/I.

4. BeIBOJIBL.
Iopsinok mpoBeneHnsi padoThI

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

1. [TpyHIMIT TPOCTPAHCTBEHHON KOMMYTAIMH LHU(PPOBBIX MOTOKOB.

2. JIocTOMHCTBA M HETOCTATKU ITPOCTPAHCTBEHHON KOMMYTaL1H.

3. PesxxumMbl pabOThI IPOCTPAHCTBEHHOTO KOMMYTATOpA.

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

Muxanmua W.C., Manuan A.A., u jgp. CucremMpl KOMMYyTalnuu. YueOHOE

nocobue. — Pocros-na-Jlony, CK® MTYCH, 2009. - 117 c.
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IIpakTn4yeckas padora Ne3
Texunueckoe oocayxusanue LHHCK Ilporon
Heab padoThl
W3yunth mponecc SKCIUTyaTalusi U TEXHUYECKOe OOCITyKHBaHHE HUGPOBBIX
CUCTEM KOMMYyTallui Ha npumepe oOopynoBaHusi «lIpoToH», 3aKpenuTh 3HAHUI,

IMOJIYUCHHBIC Ha JICKIMOHHBIX 3aHATHUAX.

Kparkue Teoperuvyeckue cBeieHUs

OO0mue ceenenns o koHpurypuposanum LHATC

HATC cemeiictBa «IIpotoH-CCC» mnpencraBisitor co0oMl  MOIYJIbHYIO
KOHCTPYKIIMIO, OCHOBHBIMHM JJIEMEHTAMH KOTOPOW SBISAOTCA Kopmyc W TO3bL
CoBokynHocTh TO30B, ycTaHoBieHHBIX B Kopnyce LIATC, onpenenser eé
byHKIHOHATBHBIE BO3MOKHOCTHU. Pacnionarats TO3s1 B kopiiyce [IATC MoxHO B
MPOM3BOJIBLHOM Topsike 3a uckimouenrneM TO3a bBYK .Kaxneiii TO3 Ha annapatHoOM
YpPOBHE peaqu3yeT MOIJEPKKY HEKOTOPOTOKOJWYECTBA TOPTOB — JIOTHYECKHUX
00bekToB, koTopeiMu ornepupyeT LIATC Hanpumep, TO3 BAK (6;10k aO0OHEHTCKUX
KOMILUIEKTOB) MO3BOJIsIeT peanu3oBath 15 nmoproB tuna AK. Tun TO3a omnpenenser,
YTO MPEACTaBISIET cO00M MOpT Ha anmaparHoM ypoBHe. Hanpumep,moptet TO3a BAK
— 3TO aDOHEHTCKHUE JIMHUH JIJISl TIOJIKJIFOUeHHS] aDOHEHTCKHUX TeJe(OHHBIX anmnapaToB.
Pexxumbr  pabotet HATC onpenenstorcs 3HaA4EHHSIMU  KOH(DUTypallMOHHBIX
napameTpoB — KoHpurypanuen. Pu3ndeckum HOCUTENIEM KOH(UTYpALUU SBIISIETCS
namsTh LHATC. IToapoOGHo noHsITHE KOHPUTYpALIMU pacCMaTPUBAETCS B JOKYMEHTE
«Kondurypatop obopynoBanusi  “Ilporon-CCC. PykoBOACTBO  ormeparopay
44869489.55001-01 34. B uwactHOCTH, B KOH(UTypally OINKUCAHO PACTIOJIOKECHUE
TO30B u pexumbl padoTel mopToB. [Iporpamma «Moaynb omepaTopa» MO3BOJISET
BBITIOJIHATh MOHHUTOPUHT OOOPYIOBaHUS H €ro XapaKTePUCTHK, TPOBOJIUTH

JTUArHOCTUKY W YOPABJSITh ~ HEKOTOPBIMH  TapamMeTpamMu  KOH(UTYpaIuu.

Oo6padoTka TapupukanuoHHON HHPoOpMaAIUU
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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 Bcel mHpopMaIuu HEOOXOJUMO MEPUOINYECKOE CUMTHIBAHUE U COXPAHEHHE
nanueiX. [Iporpamma «Monynb omepatopa» YuTaeT 3TH JaHHbIe U3 Oydepa u
oOpabaTeiBaeT ux. B pesynbrare hopmupyercs psia BBIXOIHBIX AaHHBIX.CUMTaHHBIC
JaHHBIE coXxpaHstoTcs Ha sk€ctkuit nuck I[IK B ToM BuIe, B KakoM OHHU ObLIH
cuntanbl. Tem campiM mporpamMma dopmupyeT Qaitiel gamma TapupUKaUU -
otoOpaxeHue BHYTpeHHero TapudukanuonHoro Oydepa IIATC na naucke IIK.
@aitnpl gamna TapupUKAIMKU MPECTaBISIOT cO00M (aiibl ¢ pacumpeHreM *.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 pabotry IIATC B nenom. [103TOMy MOHUTOPUHT KPUTHYECKUX CUTYAIIH
ABJIIETCSI Ba)XHOW YacThiO palOT, CBSI3aHHBIX C TEXHUYECKHUM OOCITYyKMBaHHUEM
CTaHLIMOHHOTO 00opyaoBaHus. COOp CTaTUCTUKHM, NPOBEACHUE TUATHOCTHKHU
000OpyZOBaHUS U aHAIM3 MOJYYECHHBIX JTAHHBIX MOMOTalOT COPOrHO3UPOBATH padOTy
HATC u npunste Mepbl no HeponyiueHuto cboeB B padore LHATC. Ilporpamma
«Moaynbp omeparopa» TO3BOJSET 3aJaBaTb W U3MEHATh nepuoa  cbopa
cratuctuueckoit madopmanuu [IATC.

dukcupoBaHue TapUPUKANMMOHHBIX COOBITUHA HEOOXomMMo i y4€Ta
coenunennii, BeimonHsAeMbIX [{ATC. [IATC Boigensier 6 TUNOB Tapu(UKAITMOHHBIX
COOBITHH, KaXKJI0MYy U3 KOTOPBIX COOTBETCTBYET 3alUCh, @ UMEHHO:

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

—TIOJIHBI HaOOP HOMEPA;
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—OTBET BBI3EIBAEMOI'0 A0OHEHTA;

—pa3beIUHEHNUE;

—HCIMOJIb30BAHKUE YCIIYT;

—MPUHYAUTEIIBHOE COEJUHEHUE (COEOUHEHUE B PE3YNIbTATE Nepeaapecauuu

PYYHOM WJIM aBTOMATUYECKOM ).

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

—@daitiel  gamna  TapupUKALMKM, COAEpXKalMe MpsMOE  OTOOpakeHue

xpansiuuxcs B [IATC naHHbIX;

—TEKCTOBBIE (Dailiibl, cofepKalue JaHHbIe TApU(PUKALIMOHHBIX COOBITUN;

—TEKCTOBBIE (Daiisibl, cCoJIeprKalIie Bce HEOOXOIUMBIE JUIsl pEIICHUs

3a/1a4yu OWJIJIMHTA JIaHHbIE Pe3yJbTaTUBHBIX 3aHATUN (COEIUHEHUN );

—Ttabnuia 6a3bl JaHHBIX, COIEpKAIIasi BCE HEOOXOUMBIE JIJIsI PEIICHHUS

3a/1auu OWJIJTMHTA JIAHHBIE pe3yJIbTaTUBHBIX 3aHATUN (COCTUHEHUN).

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

2.

3. ChopmyInpoBaTh BIBOBI.

Copnepxanue u opopmiieHUE 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 UHTEPGEIC MPOrpaMMbl UIMEET CTaHJAPTHBIM BUJ MPOTPaAMMHBIX
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 COCTOSHUA.
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Pucynoxk 6 - Untepdetlic r1aBHOTO OKHA MPOrpaMMBbl
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[TyHKTBI TJIaBHOTO MEHIO MO3BOJSIOT BBINOJHATE MOHUTOpPUHT 00BekTOB LIATC,
CIIeTUTh 3a TeneOHHBIM TpPa(QHUKOM, BBIIOJIHATH KOH(PUTYPUPOBAHHE OOBEKTOB,
3anyckaTh TectupoBanue LIATC. BriOop pexuMoB paboThl MPOrpaMMbl — yTHUIIUT,
TaKKe OCYIIECTBISACTCS W3 TJIABHOTO MEHIO. Ha3HadueHue IyHKTOB M KOMAaHJ
IJIABHOTO MEHIO IPUBOJUTCS B NPWIOKEHMM llaHEnb WHCTPYMEHTOB COIEPKHT
KHOIIKHU, AyOIHpYIOIIHe HEKOTOPBIE YaCTO UCIOJIb3yEMble KOMaH/bl [IABHOI'O MEHIO,
JUTs1 OBICTPOTO BHI30BA KOMAHI.
WuaukaTop YTWIMT IpelHa3HayeH s OTOOpaKeHHs TEKYIIEro peXuMa padOThI
nporpaMmbl. Ha3zpaHnue akTMBHOM yTWIMTBI pa3sMEIIAETCs B JIEBOM YACTH ITaHENU
WHIUKATOpa. YTWINATHI MPEACTABISIOT CO00M HAOOPBI CPENCTB AJI BBIOJHEHUS
OJHOM M3 OCHOBHBIX (YHKIHMI NporpaMMbl M OINpPEACNSAIOT PEXUM padbOThI
IporpaMMbl. TakXke TMaHeNnb HWHAMKATOPAa YTWIWAT COJIEPKUT HMS TEKYIIEro
II0JIB30BATEIISI IPOTPAMMBI.

Ha nanHOM 3Tane pasBUTHsS IPOrPAMMBI PEAIM30BaHbl CIECIYIONIUE YTUIUTHI
(cm. Pucynok 6):

—«CocTosiHHE OOBEKTOB» - YTWIMTA MpeAHa3HaueHa Ui OTOOpaKeHus

kommyTtanmoHHoro nosist LIATC. B manenu yTUiIUTBI B pealbHOM BpPEMEHU

peACTaBIeHO COCTOsIHUSA BceX 00BbekToB LIATC. YTmimra mo3BojseT BeCTH

OTIepaTUBHBIA KOHTPOJIb 32 aKTUBHOCTHIO a0oHeHTOB [[ATC;

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

00BEKTOB U TeJIe(OHHBIX HOMEPOB A00OHEHTOB;

—«CHnHUCOK COEQUHEHUN» - YTWIWTAa NpelHa3HaueHa JUisi OTOOpaxKeHUs

TEKYIINX U COCTOSIBIIMXCS COETMHEHU;

—«Tabnmuma coenMHEHUW» - YTWIHTA COJAEPXKUT JAaHHBIE O BPEMEHHU

COEIMHEHHUSI, HOMepax a0OHEHTOB. AHAIM3HUPYS 3aMKUCH JlaMIia TapuuKalu,

nporpaMMa BOCCTAHABIMBAeT HH(OPMALMIO O TMOJHOM COEIWHEHUH. OTU

JaHHbIE UCTIOJIB3YIOTCS MPOTrpaMMoi Tapuukaimm;

—«XKypHan 3aHATUI» - YTWIMTa B pEAIbHOM BPEMEHM OTOOpakaer

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 ommndok MKMtpaxra;
—«/InarHoctukay - yTwinrta npegHasHaueHa i nposeneHus tectoB LHATC,
T3308B;
—«CrarucTuka» -  yTWIMTa  NPEACTAaBISIET  pe3yJibTaThl  aHajau3a
TapupuKaMOHHON nHGOpPMAIHU B TpaUuecKoM U TaOJIMYHOM BHUJIE.
Hactpoiiku LIATC onpenensroT cOCTaB IMOJMydaeMbIX CBeAcHUN. CTaTUCTHYECKHE
JaHHble TO3BOJIAAIOT OlleHUTh padoTy LIATC u npuHATH peuieHus no ycTpaHEHUIO
[IEpErpy3o0K.
B nanenmu nepeBa cucteMbl mokaszaHa cTtpykrypa LIATC: Bxomsmme B €€ cocTaB
T3O3bI U OOBEKTHI.
[laHens yTUAMT - 3TO 00JIaCTh, 3aHMMAIONIAsl CaMylO0 OOJBIIYIO YacTh OKHa
IpOrpaMMBbl U IIpelHa3HaueHHas! sl pa3MEeLeHHs 3JIEMEHTOB HHTepdeiica
BbIOpaHHOW yTunuThl. Hanpumep, (cM. PucyHok 6) Ha mepeaHeMm IiaHe MPUBEIEH
BU/I TJIABHOTO OKHA MPOTPaMMBbI C AKTUBHOM YTUIUTON «COCTOsSIHUE 0OBEKTOBY.
Ctpoka coctosinus (cM. PucyHok 7) conepkuT nHGOPMAIIMIO TIO BHIOPaHHOMN
HATC: umsa HATC , unpentudukarop LIATC , nopT noakiro4eHus , BpeMs 1o

yacaMm [IATC , nata no yacam LIATC , pexxum paboTbl 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 «Moayne  omepaTopa»  HCHOJB3YETCA  JUII  MOHUTOPUHIA U
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 MapaMeTpbl 3TOTO
coenrHeHHsd. JlJIsi yCTaHOBJIEHMS CBSI3M C OOOPYJOBAaHUEM HCIIOJIB3YETCS OKHO
tHoakmouenne k odopymoBanuio¥ (cm. Pucynox 8). Cpenacrea 3Toro okHa
MO3BOJIAIOT HACTPOUTH CBSI3b C OOCHY>KMBAaeMbIM OO0OpYJOBaHHEM, HCIIONb3Ys
pasnuusble ciocoOsl noakmoueHus [1K k o6opynoBanuro:

—HEIMOCPEICTBEHHOE NOJKIII0UEHHE K 00opyaoBanuto (uepe3 COM-niopr);

—nojkIroueHue no jgokaisHol cetu (Ethernet);

—TOAKJIIOUYEHUE C OMOILBIO T€JIE(POHHOMN JTMHUU (MOAEMHOE COECUHEHHUE).
Y1066l OTKPHITE OKHO FIloaKII04ueHne K oOopyaoBanuio¥, BeinoNHUTE OIHO W3
JICUCTBUM:

*BbIOEpUTE B TJIaBHOM MeHI0 nporpamMMbl Hactpoiiku P Ilogkmouenue k

000py1I0BaHUIO;

*Ha)XMUTE HA KHOIIKY B ITAHEJIX MHCTPYMEHTOB IVIABHOT'O OKHA

MIPOrpamMMBl.

B pe3ynbTaTe OTKpOETCs OKHO, KOTOPOE COAEPIKUT TAaOJIUILy MOAKIIOUEHUN
(cm. Pucynokx 8). CpencrBamMmm 3TOro OKHa Bbl MoXxeTe co3/aBaTh HOBBIC
MOJKIIOYEHHUS M U3MEHATH MapaMeTPhl CYIIECTBYIOIIHX.
Hannune HeCKONBKUX MOAKIIOYEHUHN TT03BOJISACT:
—BBIOMpaTh 000pyAoBaHuE, noakiIouaeMoe k [1K, cmeHnoi ncnonb3zyemoro
MNOJKJITIOYEHUS;

—OIEepaTUBHO U3MEHATH CIIOCO0 MOAKITIOYEHUSI K 000Dy I0BAHUIO.
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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.

[Ipu BbIOOpE TOAKIIOUEHHM  CIEAyeT PYKOBOJCTBOBAThCA  HH(OpMAIIMEH,
IpUBOJUMON B cTosOnax u . B cronbne «Mms» yka3biBaeTcs UMs OJIKIIOUEHUS,
3aJlaBaeMoe€ IoJb30BaTesieM. Y T00HO B KaUeCTBE UMEHHU UCIOJIb30BaTh HA3BaHUE
reorpauyeckoro myHkra, rjae pacnonoxena ATC.

Hanpumep, eciiu He00X0AMMO NOIKIIOYUTHCS K OAUHOYHOMY Moy o ATC
nocpeacTBoM nocieaopatenbHoro (COM) nopta, To MOC/IeI0BaTeIbHOCTh ACHCTBUI
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 000PYI0BAaHHUIO MOKHO CO3/1aTh HOBOE

noakioueHue (cMm.4.1.2.3.4) unm M3MEHUTh MapaMeTphl CYIIECTBYIOLIUX
noakioueHui (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 pesynpraTe moctym K MOPTY, CBSI3aHHOMY C MOJKIIOYeHHEM (cTonben ),0yaer
MOHONIOJIN3UPOBAaH, M HA4YHETCA NPOLECC YyCTaHOBIECHMS cBsA3u Mmexay [IK wu
o0opynoBanueM. O Tmpollecce YCTAHOBICHUSI CBSI3U CHUTHATU3UPYET COOOIIECHUE
«[Toaxmrouenue» B ctonbue «CocrossHue». [Ipu ycnemHoM 3aBepiieHuu mpoliecca
YCTAaHOBJICHHSI CBS3M TOJAKIIOYEHHE TNEpeHiéT B aKTUBHOE COCTOSTHUE, O UEM
cBUJETENbCTBYET cooOienue «Pabotaet» B cronbue «CoctosHue». Ecnu npu
YCTaHOBJICHUM CBSI3M BO3HUKIW OIIMOKH, B CTOJOLIE BBIBOAUTCA COOOIICHHE
«Omubka 3amyckay. [{is pa3pbiBa cBsi3u ¢ 000py10BaHUEM HEOOXOAMMO OCTAaHOBUTH
NOAKIIOYEHUS. J{J1s1 3TOro BIOEpUTE HYKHOE MOJKIIOUYEHUE U HAKMUTE HA KHOIIKY

, Wi BbIOepuTe B MeHIO OkHa /JledicTBusi®» OctaHoBuTh. B pesynbrare oOMeH
nanHbiMu Mexay IIK u oGopynoBanuem mpekpartutcs, CBA3b OyAeT pazopBaHa, U
NOPT, KOTOPBIA OBLI 3aHAT MPU OpPraHU3alMy COEOUHEHUs, ocBoOoautca. B psae
CIlyuaeB MOXET BO3HUKHYTb HEOOXOAMMOCTh NIpepBaTh OOMEH JaHHBIMH C
obopynoBanueMm 0e3 paspbiBa coeaunenus. Hanpumep, xorna oomen mexay IIK u
000py1I0BaHUEM CUIIBHO 3aMeIJIsieT paboTy o0opyioBaHus. B 3ToM ciydae akTUBHOE
NOJKIIOYEHUE MOXHO IPUOCTAHOBUTH. [l 3TOro HaXXMHUTE Ha KHOIKY WIH
BbIOepuTe B MeHIO JlelictBusi P IlproctanoButh. OOMEH TaHHBIMU MPEKPATUTCS, HO
CBSI3b HE OyJIeT pa3opBaHa, U MOPT OCTAHETCS 3aHATHIM. /(11 BO30OHOBIECHNUS 0OMEeHa
JAaHHBIMU 3aITyCTUTE MOJKIIIOUEHUE TAK, KaK ObUIO OMKCAaHO BBILIE.

B karanore moakitoue€HUN MOMKET ObITh HECKOJIBKO MOAKIIOYEHUH, MCIOJIb3YIOMINX
OIUH U TOT *e mopT. Hampumep, HEOOXOAMMOCTh B 3TOM BO3HHKAeT, KOIJa IO
OJIHOMY CETE€BOMY aJpecy MOJKIIOYAIOTCS K pazHOMY OOOPYJIOBaHUIO WM KOTJa
HEO0OXOIMMO HCIOJb30BATh Pa3HbIe MapaMeTPhl MOAKIIOYEHUs (HapuMep, CKOPOCTh
11t COM-nopta). B 3Tux ciaydasix BO3MOKHO HMCIOJIb30BAHUE TOJBKO OJHOTO M3
TaKUX NOAKIIOYCHUU. [TombITKa 3amyCTUTh APYyroe MOAKIOUYEHUE, UCIIOJIb3YIOLIEE
TOT >K€ HOPT 4YTO M AaKTHUBHOE IMOJAKIIOUEHHUE, MPUBEAET K BbIJaye B CTOJIOIE
coobmeHus «Ommnbdka 3amyckay.

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

nepe3anycTuTb. [ 9Toro B MEHIO Karajora TMOAKIIOYEHUN  BBIOEpPUTE
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HeiictBusa P Ilepe3amycTurb, 1OCIE  3TOrO  NPOU3OMIYT  OCTAHOBKA  H
aBTOMATHUYECKUH 3aITyCK MOAKIFOYEHUS.

IIpocmoTpers KOMIOHEHTHI CTPYKTYPbI LHHIATC

VYupapnenue nanenpio gepeBa cuctembl <Ctrl+T> [locie Toro, kak MOIKITIOYCHHE
sanymeHo u cBa3b ¢ LIATC ycranoBnena, 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
naHHBIMU KoH(purypanuu. Ha ocHoBaHMM mpodyuTaHHON HMH(OpMANMKU 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 MOJKHO LEHTPAJIM30BAHO OCYIIECTBISATH C
MIOMOIIBIO0 TTporpaMmsl «Monyns oneparopa». IIpu atom kaxnasa LIATC umeer cBoé
HOMEPHOE ITPOCTPAHCTBO.

CtpyKkTypa CUCTEMBI CBSI3U BKJIFOYAET HECKOJIBKO YpoBHEW. CaMblii BEpXHUI YPOBEHB
CTPYKTYpbl —3TO cucteMa cBsizu , 3ateM uayt LIATC, Bxomsumue B cucremy,
cienytonuii ypoBeHb —193b1, BXojmsmme B koHduryparuio [HATC u mocnemnuit

YPOBEHb —3TO OOBEKTHI . YPOBHHU, KOTOPbIE COJEpKAT BIIO)KEHHBIE MOJYPOBHH,
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OMEUYEHbl 3HAKOM . UTOOBI OTKPHITH MOJYPOBHH, HAXMHUTE Ha 3HAYOK PSAIOM C
Ha3BaHueM ypoBHs.Pasubie Tumbl TD30B comepkaT pasHble THIOBI OOBEKTOB.
Hampumep, TO3 BAK conepxut oobextsl Tuna AK. Ilocne toro, kak mporpamma
CpaBHMJIA JJaHHBbIe KOH(PUTYpALUU C pealibHbIM pacroiiokeHueM TDO30B B kopmyce
ILIATC, oHa, B 3aBUCUMOCTH OT p€3yJIbTaTOB

CpaBHEHUs, noMeuyaeT TO3bI B MaHEIH JepeBa CUCTEMbI YCIIOBHBIMU 3HAUKaMH (CM.
Tabnuna 1). Uto6s mporpamma nomeuana TO3bI, mponucaHHble B KOH(QUTYpAIHUH,
HO (pu3muecku He ycraHoBiIeHHbIE B kKopniyce [IATC, Ha)xMHUTe HA KHOIIKY
<Kondurypauus>. HaxxmMure Ha KHOIIKY , 4TOOBI 0TOOpaXkaTh TenedhoHHbIE HOMEpa
aOOHEHTOB, PSIIOM C COOTBETCTBYIOIIIMMHU UM OOBEKTAMH.

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 CUCTEMbI U Ha3HaueHue OCHOBHBIX 351eMeHToB [IPOTOH.

2. KommyrtannonHoe nosne cucremsl [IPOTOH

3. CTpykTypHas cxema v Ha3Ha4YeHHe aboHEHTCKoro Oyioka cucrtembl [IPOTOH

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

5. Kommyrammonnoe nosne cuctemsl [IPOTOH

6. Ympasmnstomue yctporictBo cuctemsl [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 mocodue. —

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

IIpouecc o0cayKMBAHUA BbI30BA
cucrembl kommyTauuu 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 3aMblkaeTcd Muieidd aOOHEHTCKOM JIMHUHM, MO03TOMY 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 Omoxka DLU — DLUC wunHbpopManuio O TMOCTYNHUBIIEM BBI30BE U
munerinblii Homep SLCAA. Tlponeccop DLUCA BwimaeT 3Ty MHpOpMAIUIO Yepes3
mupposoit umHTepdeiic DLUDA wu uepes LTUA mno oTaenbHOMY KaHay
curHanuzanun (OKC) B rpymnmoBoit mponieccop GPA nuneitHoit rpynmnsl LTGA
['pynmnoBoii nponeccop GPA nunueliHon rpynnsl LTGA omnpenenser kaTeroputo
BbI3bIBaIOIIEeH a0OHEHTCKOW JTMHUM U YCIYT, peodpasyeT JnHelHbli Homep SLCAA
B IPOrpaMMHBINA, BblOMpaeT cBOOOAHBIM BpeMeHHOM wuHTepBan B MKM-Tpakrax,
UIYIIUX K KOMMYTalmoHHOMY Toito SN, U mockutaeT cooOleHue 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 pasropopHoro Tpakta Ha ydactke ot DLUA no LTGA.

['pynmoBoit mpoueccop GPA nuneiinoit rpynnsl LTG BbiOMpaeT CcBOOOIHBIM
kaHanbHbI uHTEpBa)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 noakirouaeTcst K TpakTy nepeaaydu, a KoaoBbiid npueMHuk CRA — k
Tpakty mnpuema. [TOGA 10 pa3roBOpHOMY BPEMEHHOMY WHTEpPBAIYy BBIJAET
WCTBITATENbHBIA TOHAIBHBIN cUrHal, 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 ammapar MOXET ObITh C

UMITYJbCHBIM WJIM YacCTOTHBIM HaOopoM Homepa. Ecium HoMepoHaOupaTenb
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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 JuHeHb renepatop TOG Beinarh cur"an «Oteet cranuun» (OC). B
cBoto ouepeab, TOGA mnoceutaer curHan OC 1o pasroBOPHOMY BPEMEHHOMY

uHTepBaily B TAA BbI3bIBaroniero abonenra A gacroroi 420 I'.

IIpuem nudp Homepa.

[Ipyu dyactoTHOM Habope HOMepa JBYX4acTOTHbIM KoaoM 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 3aMBIKACTCS U Pa3MBIKAETCS COOTBETCTBYIOIICE
HaOpaHHBIM  IUdpaM YUCIO pa3, NP OTOM H3IMEHSIETCS COCTOSHHE TOYKH
ckaanpoBanus B SLCAA. Ilpomeccop wMomynss 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 nepenaer uHbopMaIio 0 HOMEPE Pa3TOBOPHOIO BPEMEHHOTO WHTEpBaia W
HaOpaHHOM HoMmepe aboHeHTa b B koopauHanuoHHbi mpoueccop CP  uepes
koMmyTarmonHoe none SN u Oydep coobmenuit MBU: LTG. CP ananusupyet
HaOpaHHBII HOMEp, OINpEAeNseT ajapecara 3ampoca BBHIOMpaeT Ha BBIBOB U
uneHtuunupyer tapuduyio 30ny. I[Ipomeccop CP mpoepsier mo cBoeit 0aze
JTAHHBIX, U CBOOOTHOCTH BBI3bIBaEMOT0 aboHeHTa. Eciii BhI3bIBaeMblii AOOHEHT 3aHSIT,
TO 3ampoc Ha BBI30B  OTKJIOHSETCS UM BBIIACTCA COOOIICHHE O 3aHATOCTH
BbI3bIBaeMoro abonenta b B8 GPA. B cBoro ouepens, GPA nampaBisier koMaHay B
TOGA o Bbiaue aboHeHTy A curHana «3aHsato» (C3). Eciau Bei3piBaeMblil a0OHEHT

b  cBobGomen, CP  BpiOMpaeT TpakT uepe3  KOMMYTAllMOHHOE  IMOJe€.

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

Jns kaxaoro coeAMHEHWs TpeOyeTcss OJUH KaHAJIbHBIM MHTEpPBal 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 Ha3HAYAETCA KaHATFHOMY HMHTEpBAIY X, HAlIPUMEp, 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 nepegaeT u mojaydaeT peueByro HHGOPMAILUIO C 00EUX CTOPOH
xommyTaroHHoro mojist (SNO u SN1). Takum o6paszom, 06e croponbl SN moaydaroT
OJIMHAKOBYIO TOJL30BaTeNbckyo wHpopManuio. ['pynmma LTG mepemaer pedeByro
uHMOPMAIMI0O TOJBKO U3 aKTHUBHOMU CTOPOHBI KOMMYTAITMOHHOTO  TTOJIS
COOTBETCTBYIOIIEMY abOHEHTY. Jlpyras cTopoHa MoJisi OTMEUaeTcsl KaKk HeaKTUBHAS U
B ciy4yae cOOsi MOKET HEMEHJIEHHO OCYILIECTBJIATH Mepefadyy M MNpUeM TeKyllen
noJib3oBaTeNibckoit uHbopmanuu. Ecnu abonent b cBobonen, CP ompegenser
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 u3
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 y4acTKa Pa3roBOPHOTO
TpakTa BBINIOJNHAETCS Tak ke, kak u Mexay LTGA wu DLUA.
[Ipouieccop GPb Beimaer komanay B nporeccop DLUCBH, a DLUCBH — B mporieccop
SLMCPb H©a 3ambpikanme wucneitareqsHoro Ttpakta B SLCAB. Ilpomeccop
abonentckoro  monyinss SLMCPB  nocbutaer  komaHay ~—Ha  3aMbIKaHHE
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 rpynmnoBoid 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 mpuemMHHK 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.JIb INOCBIJIKH BBI30OBa)».

[Ipu ycnemno# nposepke npoueccop GPb Boigaer komanay B8 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. I'pynmnosoit nponeccop GPb otkitouaer
curdan «Kontposb nocwsuiku BeizoBa» U nHpopmupyer GPA o6 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 coobmraer 06 aTom nporeccopy DLUC, a
TOT BblHaeT curHan «Pa3zpennnenue» B mpoueccop GP cBoel MMHENMHON TpyIIIbI
LTG, u oH oOpbBaeT Tapu(pHUKAIUIO. 3aTEM OSTOT TMPOIECCOP BBIAACT CHUTHAM
«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. ToTt mpoieccop ocBodoxnaer KU mexay DLU u LTG u
BbIIaeT curHan «PasbenuHenney, a Takke curaan o koHie Tapuduxamuu B CP. [Tpu
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

otkiouaeT C3 1 0cBOOOKIAET pa3rOBOPHBIN TPAKT.

3ananue

1. O3HaKOMUTCS C MPOLIECCOM OOCTY>KUBAHUS BbI30BA CUCTEMbI KOMMYTAIIUH.
2. N300pa3uth cxeMy, ¢ yKazaHUEM KaXKJ0ro 3Tana 00CIyKMBaHUS BbI30BA.
3. N300pa3uth anropuTM oOCIyKUBAHKS BHYTPUCTAHIIMOHHOTO COECTUHEHUSI.

5. ChopMynupoBaTh BHIBOJIBI.

Coneprxanue u opopMiIeHHE OTUETA

OT4eT OJKEH coepkKaTh:

1. Temy, ienb pabOTHI.

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

4. BEIBOJEL.

IHopsinok nmpoBeaeHusi padoThI

Crynentsl, 3amyctuB Ha [IK cooTBercTBylOlIEee MmporpaMMHOE OOeclieueHue,

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

JOJDKHA OBITh paclucaHa MO TAaKTaM M MpeAcTaBieHa B Buiae aiaropurma. [locre

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 none cucremsl EWSD.

Koopaunanunonsnsiii nponeccop cucteMsl EWSD.

[Iporpammuoe obecrieuenue EWSD

NudopmanuoHHbIe HCTOYHUKHU
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1. EWSD/ udposas cucrema kommyTanuu. TexHmueckoe ommcaHue. Bepcus
17. -Siemens/2012

2. Jlabynpko O.C., Muxaimma WU.C., Manun A.A., lllapemosa T.H. Cucremsl
KOMMYTAalldd Ha CTAI[MOHAPHBIX W TIOJABMXHBIX CETAX CBI3U. Y4eOHOe
nocobue. — Pocros-Ha-/{lony, CKO MTYCH, 2009. — 170

3. Muxanmuu U.C., EWSD/ [{udposas cuctemMa KoMMyTaIuu. Y 4eOHOE Mocooue.

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

IIpouecc o0cay:KUBaHUSA BbI30BA
CHCTeMbI KOMMYyTauuu S-12

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

3aKPCIIMTL 3HAHWA, ITOJTYYCHHBIC HA JICKIIMOHHBIX 3aHATHAX.

Teopernueckue cBeIeHUs
B  mnpomecce  BHYTPHUCTAHIIMOHHOTO  COEAUHEHHUSI  YYacTBYET  CIEyloliee
obopynoBanue: ASM, SCM, CTM, ACE u uudpoBoe koMmmyTtarimoHHoe mnoie DSN
(puc. 5).

Kaxnpiii TCE wmopyns nmocryma (ASM, ISM, DTM wu T.1.) comepXut
nporpaMmMHoOe  oOecniedeHwe s oOciyXuBaHUs  BbI3oBa.  COBOKYNHOCTH

IPOrPaMMHBIX OJIOKOB MOXET OBITh pa3jielieHa Ha TPH TPYIIIIbL:
0JIOKM yIIpaBJICHUS BHI30BOM;
0JIOKU MTPOTOKOJIA;
0JIOKM TIOAKITIOYEHUS.

Monaynu I1o CBSI3aHBbI MEXIY coboit OIIPELICIICHHBIMHU u
CTaHJAPTU3UPOBAHHBIMU cooOmeHusiMu. CyliecTByeT JiBa THUIA COOOICHHM,
nepeIaBaeMbIX B MPOIECCE 0OCTY>KUBAHUSI BBI30BA:

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

BBIOpaH MapuIpyT €ro neperayu.
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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 npouecce obcmyxuBanusi BHyTpucTtaniimoHHoro BeizoBa TCE monyneit ASM

u SCM BBINOJHSIOT CAEAYOIUE PYHKITUH.
TCE ASM:
- XpaHuT ctaryc aboHeHTcknXx KomiuiekToB ALCN (cBo60aHO/3aHATO);

- CKaHHUPYET 000pYyIOBAHKME U HETIOCPEACTBEHHO YIPABIISIET AlIIapaTHBIMU
cpeacTBaMu a0OHEHTCKHUX U BBI3bIBHBIX I1€YATHBIX ILJIAT;
- OIpEEINSIET TUII TEPEAABAEMbIX CUTHAJIOB: JIMHEWHBIE WIIH PETUCTPOBBIE

CHUI'HAJIBI.

TCE SCM:

- CKaHMpyeT annaparypy Moayis (oauH u3 32 DTMF-npuemuankoB) ¢ 1esnbro
oOHapy>KeHHUsI Hauaja v KOHIIA Mepejayn o4epeHoi 1 pbl HOMEPA,

- noiy4aet uHpopmaluio o TpedyemMom uuciie nudp Homepa.

JononHuTenbHbIN eMeHT yrpaBieHus: ACE BBITIONHSIET YUCTO MPOTPaMMHBIE
GyHKLIMH:

- YIPaBJICHUE BHI30BOM;

- aHanu3 npedukca (Koa HaMpaBICHUS COSTUHEHMUS);

- nouck CJI;

- uaeHTU(UKAIMsI a00OHEHTa U T.1.

Ecnu uHMIIMATOpOM BBI30BAa SIBISETCS AQHAJOTOBBIM AOOHEHT, WMEIOIIHA

MHOTO4YacTOTHBIN Tenedonnbii anmapatr DTMF, to sTanmer 00paboTku BBI3OBa

crneayrorue (puc. 5).
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1. 3ansaTue. Kornga abonent A cauMaetr MUKpO(OHHYIO TPYOKY, COIPOTHUBIICHNE
nuieiida yMmMeHbIIaeTcsl, a TOK Yepe3 HEro YBEIMYMBACTCS, YTO OOHapyKUBaeTCA
mwiatod  ALCN (AK tepmunansHoro komiuiekta wmoayias ASM). Hudposas
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 onepanroHHou cuctemoil (OS), KoTopas NepuoauYECKU
CKaHUpYeT TMaKeTHYI0 MaMmAaTh TepMuHaibHOro uHtepdeiica (TI) — PRAM. Ilocne
storo cxeme LOGIC mnoceutaeTcs KoMaHza, 3ampamiuBaiomas 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 noruueckyio cxemy ALCN (mepenaercs mo 16 KWN) nepenaercs
KOMaH/Ia Ha BblJauy MUTAIOLIEr0 HaMpsHKEHU Ha a0OHEHTCKYI0 JuHut0. Kpome Toro,
3aHMMAaeTCs KJIACTEePHBIN MyTh: Jornyeckoi cxeme ALCNA nocbenaeTcsi cooOIIeHue,
Kakasg cBoOonHas mapa mnpuemHoro u mnepenatomero KW 3akpersiercs 3a
BBI3BIBAIOIINM a00OHEHTOM A.

Ecnu Be3biBaronmii aboHeHT (a00HEHT A) sIBNsA€TCS 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), onpenensier:

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

tun TA;

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

uHdOopMaIuo Ui TapuPUKaAIUU: ONPEIEeTsATh CTOMMOCTh Pa3roBOpa UM HET;

TpedyeMoe YKuciio NpePUKCHBIX HUdp;
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pazpeumenue J[BO;
HE00X0AMMOCTh 0OpaleHus 3a faHHbIMu 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(POPMAIUA M TOCHUIACT
noaTrBepxkacHue TCEA. Tak kak aboneHT A umeer TA ¢ DTMF, to Heobxoaumo
HaiiTu Mmonynib SCM (ecnu aboHeHT umeeT TA ¢ UMIYJILCHBIM HA0OpPOM HOMEpa, TO
HoMep aboneHTta b mpuaumaer momyns ASM). Jlns storo TCEA B cBoeli mamsaTu
HaxoauT aapec cBobogHoro SCM, ompezenser He0OX0UMOE YHUCIIO YIPABISIONINX

CJIOB JJIs1 COCIMHEHUSI C JaHHBIM MoAayJiem yepe3 DSN.

2. Bpigaua curnana «OCy». 3anateii SCM BpIOMpaeT cBOOOIHBIN IPHUEMHUK,
oTMe4daeT ero 3aHiaThiM W nocbuiaer orBeT B TCEA ASM. VYcranaBnuBaercs
anmapaTHoe COEIUWHEHUE MeXay aOoHeHTOM A U mnpueMHUKoM Moxayias SCM.
AnnapatHoe coennHeHue ALCNA ¢ npuemankom Moayiia SCM unununpyercs TCE
SCM.
N3 3anaroro npuemHuka SCM aboHeHTy mochuiaeTcsi curHasl «OTBET CTaHITUN,
ucnoaszyercs noakmoyeHne curaaina «OC» k SCM ot CTM uepe3 minHy TOHOB.
Ecomu cBoGogueix DTMF wer, To TCE SCM mnepemaer cooOmieHue 00
otrcyTcTBUU cBoOOHBIX MpueMHuKkoB TCEa. B atom ciiyqae TCEA ASM uepes 30 mc
noBTopsieT mockuiky coobmenuss TCE SCM nna moucka cBobomnoro DTMEF-
npuemHuka [udppsl aOOHEHTCKOTO HOMEpa B BHJIE JBYXYACTOTHBIX KOMOWHAIIUN
noctynatot yepe3 ASM B SCM — 310 aymiekcHbIi myTh. [lonyuuB nepByro nudpy
HoMmepa, SCM mpekpamaer nomauy curHaina «Oter cranmum». TCE SCM
MPUHUMAET U HaKaIuIMBaeT uHdopmaIuio B mamsati 10 tex mnop, noka TCE ASM ne
coo0mMUT uncio TpedyeMbix npedukcHbix nudp. Ilocne npuema nociaeanet nudpsl
onn makeToM nockutatroTcs B TCE ASM, rae ananm3upyroTcs mepBbie TP MUPPHI HO-

Mepa (Ipy CEMU3HAYHON HyMepalum).

AHanu3 npedukca BKIIOYAET:

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

L KOJ UCTOYHHKA.

3. OcBodoxaenue SCM u npokiouenne coequuenus. I[lo HoMepy aGoHEeHTa
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
BbIJIaeTCs cooOiienre, yto OoH Oonbiie He HyxkeH (NEXT — cooOmienne 1o
yctanoBiieHHOMY nyTH). TCE SCM ocBoOoXxaaeT 3aaeliCTBOBAaHHBIA MPHUEMHUK U
oTMeuaeT ero cBoOOAHBIM. OCBOOOKIEHNE MPUEMHHKA U UECHTU(UKAIUS aOOHEHTa
b npons3BoaUTCA OAHOBPEMEHHO.

3nas anpec abonenta b, TCEA mnoceutaer yepe3 DSN HeoOXxoaumoe YuCIO
YIOPaBISAIONIUX CJIOB 1151 ycTaHoBIeHus coenunenus ¢ TCEb (ASMB).

TCE ASM a6onenTa b:

- OCYILECTBIISIET UHIUKAIUIO 3aHATHUS YCTPOUCTBA;

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

- 3aHMMAeT KJIacTepHbIN MyTh: Joruueckoi cxeme ALCNE nepenaercs
cooOleHre o nape npueMHoro u nepenaromniero KU, sakpennennsix 3a aboHeHToM b.

N3 TCE6 ASM 10 ycTaHOBIEHHOMY IyTH TIOCHIJIAETCSI OCHOBHOE COOOIICHHE
(BASIC VIA k TCEa ASM). Ilocne npuema storo coobmenust TCEA obecnieunBaer
DYTUIEKCHOE MPOKIIFOYEHUE Pa3roBOPHOro myTH uepe3 DSN .

4. Boimaua curnaioB «Ilocbuika BbI30Ba» aboHenty A u «KoHTpoab
NOCLUIKM BbI30Ba» aOoHeHTy b. Brigaua curnanoB «llocekuika BBI3OBa» W
«KoHnTposib nochuiku BbI3oBay mnpoucxoauT u3 ASMb no komanae TCEB. B stot
MOMEHT MPOLECC YCTAHOBJIEHUS COEAMHEHHS HaXOAUTCS B CTaOWUIBHOU (aze
(oxxumanue orBeta aboHeHTa b).

5. Oreer abonenta b. IIpu cuaruu abonentom b MukporenedonHoi TpyOKu B

ero AK (ALCNB) u3MmensieTcs cOCTOSIHME TOUYKM CKaHupoBaHus. MHpopmarus 06
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stom noctynaeT B TCEb ASMB. Beigaercs komaHja Ha OTKIIIOUEHHE CUTHAJIOB

«ITockuika Be130Ba» u «KOHTPOJIb MOCBUIKU BBI3OBAY.

6. Pasrosopnoe cocrosinne. TCEE ASMB Briaer 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, MUHYst DSN.

8. Or6oii u pasvenunenue. Eciau 0100 MHULIMHUPYETCS BI3HIBAIOLIUM
abOHEHTOM A, TO TpoucxoauT aBToHOMHOe pazbeauHeHue. B ALCN ASMA
MU3MEHAETCS COCTOSIHUE TOYKU ckaHupoBanus. Mudopmanus o6 3ToM mocrymnaer B
TCEA, B xotopom dopmupyercs curHan «Pazsenunenue». On nepenaercs B TCED
monyisi ASMB. Ilocne momyduenuss u3 TCEB curnana «[loarBepxaenue»,
ycraHoBieHHbIN uepe3 DSN myTh pa3mbikaetcs. AGonenty b 3 ASMB Brimaetcs
C3.
[Tpu oT60€ co croponsl BezpiBaeMoro abonenta TCEb ASMB undopmupyet 06
stoMm TCEA ASMA. TCEa dhopmupyet curnan «Pazbenunenuey. Pa3roBopHelil Tpakt
yepe3 DSN pasmbikaercs. AGoHeHTy A Bbigaetcs curnan C3 uz ASMA J10 tex mop,
noka aboHEeHT A He MOoJNIOKHUT TpyOKy. Ilocie 3Toro u3MeHsieTcsi COCTOSTHUE TOUYKU
ckanupoBanus B AK abonenrta A u coenunenue ¢ moayiem CTM ocBobGoxmaeTcs.
3ananue
1. O3HaKOMUTCS C MPOIECCOM OOCITY>KUBAHUS BbI30BA CHCTEMbI KOMMYTAIIUH.
2. N3o6pa3uth cxeMy, ¢ yKazaHHEM KaKJ0ro 3Tara 00CIyKUBaHUS BI30BA.
3. N300pa3uth aaropuTM 00CITyKUBAHHS BHYTPUCTAHIIMOHHOTO COCTUHEHUS.
5. ChopMynupoBaTh BHIBOJIBI.

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

Cryaentsl, 3amyctuB Ha [IK cooTBercTBylOIIEe MporpaMMHOE OOecreyeHue,

U3y4aroT padoTy CUCTEMBI KOMMyTaluu. B pe3ynpTaTe Takoro uccienoBaHus padoTa

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

3TOr0 KaXKJIblil CTYAEHT (POPMYJIUPYET BBIBOJBI, OOPMIIIET OTYET U MPEACTABIISIET

€ro Ha IPOBEPKY IPENOAABATEIIIO.

KoHTposbHBIE BONIPOCHI

1.

2
3
4.
5

© ©o N o

Tunel TepMUHAIBHBIX MOAYJEH cucteMbl Alcatel.

KommyrannonHoe nosne cucremsl Alcatel.

CrpykrypHas cxema cucteMbl Alcatel 1 Ha3HaUeHNE OCHOBHBIX 3JIEMEHTOB.
CrpykTypHas cxeMa u Ha3HaueHue aboHeHTcKoro Oioka cuctemsl Alcatel.
Ha3znauenuwe, CTpykTypa ©W  TUIOBl MoAyJled A OOCITyKUBaHUS
COEIMHUTENbHBIX TUHUN 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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IIpakTn4yeckas padora Ne6

IIpouecc o0cayKMBaHUA BbI30BA
cucrembl kommyTanuu ATCIL-90

Heab padoThl
N3yuuts mporiecc oOCTyKMBaHUS BBI30BA ITU(POBON CHUCTEMBI KOMMYTAITUU

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

KpaTKne TCOPETHYECCKUEC CBECACHUA

AM KIT BAU KIITU
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BzaumoneiictBue 6;10xk0B ATCII-90 npu npueme u aHaIu3e aipecHON

uH(popmManuu

YcranoBnenne — coenuHenuss Ha  ATC  cknagpiBaeTcs W3 paaa
IIOCJIE0BATEIBHBIX JTAlOB, BBIIOJHIAEMBIE JJIEMEHTAMU KOMMYTALlMOHHOTO IIOJIH,
KOMIUIEKTAMH U YNPABJISIOUIUMH YCTPONHCTBAMHU, BXOJASIIMMHU B OOIIYIO CHUCTEMY
yOpaBJeHUsl CTaHnuer. YHcino 3TanoB He 3aBUCUT OT Thma U cTpykrypbl ATC,
00YyCIIOBJICHO >KECTKUM aJTOPUTMOM B3auMoZeHcTBUs Mexy aboHeHTOM u ATC u
MeXAy co0oil B mpollecce yCTaHOBJIEHMs coenuHeHus. Hampumep, nepBwiid 3Tan
oOcnyxkuBanusi BbizoBa Ha ATC m1000i1 cucTeMbl HauMHAEeTCdI C MOMEHTa

MOCTYIIJICHUS BBI3BIBHOTO CUTHAJIA CO CTOPOHBI aboHeHTa 6o ¢ apyroit ATC.
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[Ipu cHATUM BBIBBIBaIONUM a0OHEHTOM A MUKpOTenedOHHOU TPyOKHU
U3MEHSETCS  COCTOSHHME €ro aOOHEHTCKOro KOMIUIEKTa. OJTO HM3MEHEHHE
BOCIIpUHUMAETCsE Y'Y a0OHEHTCKOTO MO KaK MOCTYIUICHUE BBI3BIBHOTO CHUTHAJIA
CO CTOPOHBI A0OHEHTA U ONpPEAEIAECTCS HOMED JIMHUU, IO KOTOPOW MOCTYIHJI BBI30B
(u3 uyncna 64 NUHUM, BKIIOYEHHBIX B 3TOT MoayIb). MHdopmaiuio 06 3ToM HOMepe
amuaun YYAM nepenaer no 16-my kanany UKM-nuHuu, coemubsitomeit AM u
KIIbAU B YYBAWU. Takum obpaszom, YYBAU wusecteH Homep AM um HOMED
aOOHEHTCKOW JIMHUM JaHHOro AM, mo koTopoi moctynui BbI30B. [locie aToro
YVYBAMU ompobyer u 3aHnMaeT cBOOOHBIE BpeMeHHbIe KaHainbl Mexay KIIBAU u
KIII'N kak B npssiMOM, TaK U B 0OpaTHOM HaNpaBJICHUSIX.

Jlanee ocymiecTBISETCS TMOUCK M 3aHATHE CBOOOJHOTO OJOKa PETrUcCTpOB,
00€eCIeynBaroIIero NprueM 1 aHaiau3 HoMepHoil uHpopmanuu. Kaxneiii bBP coennnen
¢ KIIT'N omnoit KM - nuHuei u oOecreynBaeT MPUEM M Iepe/iady HOMEPHOU
uH(OpMAaIUU I YCTAaHOBJICHUS OJJHOBPEMEHHO 16 pa3InyHBbIX COCTMHEHUM.

B pesynbraTe B3ammopnevictBua mnporpamm Y YBAW wu wmapkepa B bBP
cOOOIIaeTCsl TUHEHHBIM HOMEp aOOHEHTCKOrOo KOMILJIEKTa, OT KOTOPOTO IMOCTYITHI
Bb130B (HOMep BAU, Homep AB u Homep AK), a Takke HOMEpa y»Ke€ 3aHSTBIX IS
ATOrO coeAnHeHus BpemeHHbIX kaHanmoB Mexay KIIBAW u KIII'U. Ha ocHoBanum
MOJIYYCHHBIX JaHHbIX bBP 3ampammBaer y Onoka cucremHbix gaHHBIX bCJI
uHpopmanmro o Bxojsmed suHUU. [lo nuHEHOMY HOMEpy aO0OHEHTCKOTro
komiiekta BCa OThICKMBAaeT JaHHBIE O BXOMAIIEH JIMHUM M TepeaaeT ux B bP
KOTOPBIN aHaJU3UPYET 3TH JaHHBIC W ompenenseT 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
OCYUIECTBJISIETCS. C Tele(OHHOro amnmapara ¢ KHOINOYHBIM HOMEPOHaOupaTeseM,
HOMEp MPUHUMAETCS OJIOKOM MPUEeMHUKOB ToHaibHOTO Habopa BIITH. ITosTomy BP
oOparraercst K Mapkepy ¢ nenbto noakiaouennst bBIITH k Buyrpucrannunonnoit MUKM-
munuu, coenuustomeid KIIBAU ¢ KIIT'Y, ais nmpueMa TOHaIBHBIX MOCBUIOK Habopa
Homepa u noakrodeHuss bIITH k BP pns mepenaun emy npusaThix 1mudp HOMeEpa.

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 MOJs cTyneHu rpynmnosoro uckanus (KI1 I'Y);

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

- a0OHEHTCKUN MOyJb (AM).

N3 renepatopa TC curnan «OTBET CTaHIMKMY» MOCTYIMAET B IU(PPOBOM 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 (aHAJIM3 BEJETCS Ha BOCbMH 3Talax 4epes
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
MoayibHOM mudposoit auaun (LJI), csaspiBaromuii AM u KIT BAU. B monynbsHO#I
[1JT 32 BpeMeHHBIX KaHaa.

N3 nux pasroBopHbiMH siBIsIIOTCS 30 kananoB (K1... K15, K17...K31), kaxnb1i
U3 KOTOPBIX MOKET OBITh TpEACTaBieH Jo0omy u3 64-x aboHeHTOB AM. s
nepefgauyd HMHQOpMAUMKU B ITHUX KaHajgaxX MCHOJIb3YETCS MPUHUUN HMITYJIbCHO-
kogoBoi Mmoaysaiuu (MMKM). B KIT BAII Bkitouaercs 10 61 moaynbHoi LJI.

KonTtponbHass KOMOWHANMS [HUKJIAYECKOTO KOHTPOJISI HCIOJNB3yeTCs Ha
OPUEMHOM  KOHIE JUIsI OLIEHKHM JOCTOBEPHOCTHM HIPHUHATOTO  COOOUICHUS.
[ToaTBepsxaeHne 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 abonentckor auHUM [Ip. AM dopmupyer coodbmenue “HabGop nauancs”,

noctynatomee B YY BAII nmo K16. B mapkep u3z YV BAU no muHe coobuieHuit
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(IC) mepemaercst coobmenue “IIpexpamenne curHama cradnuu’. Mapkep
orkmovaet ['en. TC B KII I'. nnuHa coobuienuii, nepenaBaemsix o 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 coodmieHue “nexanusiii Habop”. Ilpunsaras mudpa 3anomunaercs B bPr.
AHan3 HOMEpa MPOM3BOAUTCSA HAa OCHOBE JaHHOW meHTpambHOM mamstu (LIIT).
Peructp mepexoauT B peXUM OXKHUIAHUS, €CIU MO OAHOW Iudpe HENIb3si BHIOPATH
HaIlpaBJIEHUE YCTAHOBJIEHUS COEUHEHHS. B 3TOM pexume peructp KOHTPOIUPYET:

- JUTUTEJIbHOCTh UHTEPBAJIOB Meny 1udpamu —mo 15c¢;

- 001110 JUIMTENBHOCTH Habopa HOMepa- 110 90c.

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

KoHntposb 01605 BO Bpemsi Habopa HoMepa rpou3BoauT [Ip. AM (pa3mbikanue
nuieridga abonenTckor muHuM npeBbiciiio [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,
HAa4YMHas C TepBOM. AHanM3 3aBepiiaeTcs BHIOOPOM HampaBliieHUs CBsi3U. BwiOop
KaKoM-TO KOHKpeTHOM I[[JI m BpeMeHHOro KaHajla B HANpaBJICHUU NPOU3BOIAUT
Mapkep 1o 3amnpocy perucrpa. B ATCII-90 npenycMmoTrpeHa BO3MOXHOCTh MpUEMa
aapecHol MH(POPMALMM B MHOTOYAaCTOTHOM JBYXIIPOBOJIHOM KOJE OT Tele(OHHBIX
anmnapaToB C KHOIOYHBIM ‘‘TacTaTypHbIM~ HOMEpoHaOupaTesnem, KoTopbie B Poccun
y’K€ HaXoJsT mupokoe npuMenenue. [Ipuem Homepa obecnieunBaet npueMauk SMF
Oomoka npuemMHUKoB TactarypHoro HabOopa (BIITH). Ilpuemnux BIITH
MOJIKJIF0YaeTCsl K JIIoOOMy a0OHEHTY Mociie MOCTYIUIEHHS OT Hero Bbi3oBa. Koraa
HA0Op TPOUBBOAMUTCS C JIMCKOBOrO HOMepoHabuparens, mnpuemHuk bIITH
OTKJIFOYAeTCs] OT a0OHEHTa IMOCJe MOCTYIUJIEHUS B PETUCTP NEPBOTO COOOIIECHHS

«JIeKaTHbIN HAOOP».
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[MIpuemnuk BIITH o6ecnieunBaer pacmo3HaBaHue TMOCTyMaomedn nudpsl
HOMEpa M TepenaeT WH(OPMALMIO O HEH B PErucTp, MCIMOJB3Yys BPEMEHHON KaHall
BHyTpeHHei LIJI. OqnoBpemenHo nepenatorcs § OUT uHGOpMaIUu:

- O OUT - KOHTPOJIbHBIN pa3psiy;

- 1-5 — pacno3HaHHBIA CUTHAII;

- 6-7 — OuTs1 00.

Anamu3 npuHsAThIX mudp B peructpe u LIl mpousBomuTcs aHAIOTUYHO
onurcaHHoMy Bhitie. [locne mpuema kaxaoit uudpsl Homepa BP obpamaercs k BC/ ¢
3alpocoM HeoOxoauMoil nHpopMalMu A aHanu3a JaHHOW nudpel HOMepa. biok
CUCTEMHBIX JIaHHBIX CUWTHIBAET HEOOXOAMMBIE NaHHble W mepenaeT ux B bP. B
pe3yibTaTe aHaiM3a HOoclHeAHUX Ludp HoMepa aOOHEHTCKOTO KOMIUIEKTa
BBI3BIBAEMOIr0 abOHEHTa, T.e. HoMepa Onoka ctynenn AW, AM nanHoro Oioka u
abonentckoro komiiekta B AM. Ilocne omnpenenenus nuHeiHoro Homepa AK
BbI3bIBaeMoro aboHeHTta BP oOpamiaercs k Mapkepy [uisi HOUCKa M 3aHATUSA
CBOOOJHBIX BPEMEHHBIX KaHaJOB B MPSMOM M OOpAaTHOM HANpPAaBICHUIX MEXKIY
KIII'N u KIIBAW. 3neck uMeercs B BUIY, 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-nunwuii, coeguustonme KIIBAN2 u AM B npsmoMm u
oOpatHoM HampaBieHusix. Ilocie storo YYBAU2 no BpemeHHOMYy KaHaimy 16
nepenaet koMaHay B YYAM jns ompeneneHusi coctossHus AK  BbI3bIBa€MOro
a0OHEHTa U MPUKIIOUECHUS pa3roBopHOro Tpakta B AM. Eciu aGoHeHT cBOOOIEH, TO
YV AM npoxkitoyaeT pasroBOopHbIid TpakT B AM u pe3ynbTaTsl poObl cocTosHust AK
o BpemMeHHoMYy KaHaiy 16 mepemaer B YYBAN2. Uadopmanmio o cBobogHocTr AK
BbI3bIBaeMoro abonenta b YYBAWN2 nepenaer B BP, xoTophiil, B CBOIO ouepeip,
oOparaercst K Mapkepy uisi oOpa3oBanus pasroBopHoro tpakra B KIII'M. Mapkep
oOecrieunBaeT MpoOKIIOYeHUEe pasroBopHoro Tpakta B KIITW, a nanubie o
npou3BeeHHBIX JehcTBUsX mnepenaer B BP. ITlocnennuii BHOBH oOpamaercss K
Mapkepy mis ocBoooxaenus bIITH, mepenaBas koopArHATHI YCTAaHOBJICHHOTO paHEe

Tpakta. Ha 3TOM paboTa Mo yCTaHOBJIEHHIO JAHHOIO COEIWHEHUs 3aKAHUMBAETCS.
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Bce nannbie o coequnenun BP mepenaer B YYBAUI, kotopoe, B cBOIO ouepenb,
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 komanny B YYAM Ha
noakiaroyeHne curHana «[loceuika BbI30Ba» BBI3BIBAEMOMY a0OHEHTY U 3aTeM
oOparraercsi K Mapkepy ISl MpOoKJtoueHus curtaia «KoHTpoib MOCBUIKH BBI30Ba
BbI3bIBaIONIeMy a0oHEeHTy. [Ipu 3TOM mepenaroTcs HEOOXOAUMbIE KOOPAUHATHI JJISI
YCTaHOBJICHUsI coelMHeHus. Mapkep obOecneuuBaeT noakiouenue ['TC k nuHHM
BBI3BIBAEMOTO a0OHEHTa MJis Tepedaun curHana «KOHTpOJIb TMOCBUIKH BBI30BAY.
Takum oOpa3oM, TOCii€ TPOU3BEACHHBIX JACHCTBHI BbI3BIBAIOIIEMY aOOHEHTY
noceiaeTcsi curHain «KoHTpodb TMOCBUIKM BBI30Ba», a BBI3BIBAEMOMY a0OHEHTY
«ITockuika BbI30BaY.

[Ipu oTBeTe BBI3BIBAEMOTO aOOHEHTAa M3MeHseTcs coctosinue ero AK. Orto
M3MEHEHHE nepenaeTcs nporpammont Y'Y AM, kotopas otkiroyaeT curHai «lloceuika
BBI30Ba», a JlaHHbIE 00 U3MEeHeHUU cocTosiHusl AK mepegaeT no BpeMEHHOMY KaHaly
16 B YYBAN2, koTopblit 3aTeM oOparaeTcsi K MapKepy JUIsl TOT0, YTOOBI OTKIIFOUUTh
curHan «KOHTpOoJIb MOCBUIKK BBI30Ba», COOOIIAN IPU TOM €My KOOPAMHATHI TpaKTa,
KOTOPBIK Tpebyercst pazbeauanTh. Mapkep otkimodaeT ['TC u coobmaer YYBAN2
00 oTkmoueHuu curHaiga «KoHTpons mockUikM BbI30Ba». Y YBAWM2 mnpoximouaer
pasroBopHbiii TpakT B KIIBAM2 wu cooOmaer 00 OKOHYaHWM YCTAHOBJICHUS
COEIVUHEHUS YVYBAUI. Ha 3TOM 3aKaHYMBAETCS YCTaHOBJICHUE
BHYTPUCTAHIIMOHHOTO COCIUHEHUSI MexAy aOoHeHTamMu A u b, U HaumHaeTcs: y4eT
CTOMMOCTH pa3roBopa. Iloctyminenue curnana «OT6oii» OT BHI3bIBAIOIIEIO A0OHEHTA
xapaktepu3yercsi Ha ATC u3MeHEHHEM COCTOSHUSA a0OHEHTCKOTO KOMILJIEKTa,
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. [Ipu 3ToM cooOlmaercs HOMEpP BPEMEHHOIO KaHaia
BHyTpucTaHIIMOHHOW MKM-nuHuu, K KOTOpOMY HEOOXOJUMO MOAKIIOYUTH TaHHBIN
CUTHAJ.

Mapxkep noaxntoyaet I'TC, a 1aHHbBIE O BBINOJHEHUHA KOMMYTAILIMH NIEPENAET B
YVBAWN2. Eciu BbI3bIBaeMbIli aOOHEHT b, yciplaB curHan 3aHsaTo», BellaeT
TpyOKy, To 310 (pukcupyercs B AK. Ilporpamma YYAM ompenenser u3MeHeHHE
cocrossHue B AK u naHHble 3TH 10 BpeMeHHOMY KaHaiy 16 mepemaer YYBAMU.
Nudopmaruss 060 3TOM, 4TO BBI3BIBAEMBbIH aOOHEHT MOBECHSI MHUKPOTENe()OHHYIO
TpyoKy YYBAMU omnpenensiercss B YYBAUI. 3atem YYBAN?2 ob6paraercs k Mmapkepy
C LIEJIbIO OTKJIFOUEHHMsI CHTHajla «3aHsATO»,co00Ias mpu 3TOM KOOPJAWHATHI TPAKTa,
KOTOpBbI HE0OXoauMo paszbeauHuTh. Mapkep otkmodaer ['TC, a undopmaruo 00
stom niepenaetr B Y YBBAN2 onHOBpeMEHHO

YVYAUI1 oOpamraercst kK Mapkepy i pa3beIUHEHUS PA3TOBOPHOTO TPaKTa B
KII' u cooOmaeT KOOPAMHATHI STOTO TpakTa. Mapkep pa3pyliaeT yKa3aHHBIH
Pa3roBOPHBIN TpPakT, a JaHHbIe 00 »ToM mnepenaer B YYBAUWI1. Ha stom nelictBue
YVYBAWI1 3akanuuBaercs, OH TMepeaaeT cooOIleHHe O 3aBeplieHUU pPadOThl B
YVYBAN2 u ocBoboxmaercs. YYBAWN2 pasvenaunsier coenunenue u KIIBAN2.
[Tocne »storo YYBAMN2 mno BpemeHHOMY KaHalny 16 mnepemaeTr KomaHAy Ha
paspenuHeHuss TporpaMme YYAM u  ocBoOoxmaercsa. IIporpamma  YVAM
pazbenuHseT coenquHeHrue B AM. Takum oOpa3oM 3akaHYMBAETCsl BCE JCUCTBUS IO
pa3bEIMHEHUIO COCIMHEHHS TMPU TOCTYyIUIeHHH curHaiga «Ot10oi» Cco CTOPOHBI
BbI3bIBatONIEro aboHeHTa. [Ipy ucxonsuieM COeIMHEHUH TEPBBIA ATall aHAJIOTHYEH
BHYTPUCTAHIIMOHHOMY COE€IMHEHUI0. BTOpOM 3Tan UCXOaAIero COeIMHEHNs 3aBUCUT
OT THUIIa BCTPEYHOU

3axanue

1. O3HaKOMHUTCS C POIIECCOM OOCITY>KMBaHHsI BbI30Ba CUCTEMbI KOMMYTallUH.

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

3. N300pa3uTh adropuTM 00CITYKUBAHUS BHYTPUCTAHIIMOHHOTO COEIUHEHUS.

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. AIropuTt™M 00CTy>KMBaHUS BHYTPUCTAHIIMOHHOTO COCTUHEHMUS.

4. BBIBOJIBL.

IHopsinok npoBeaeHus1 padoThI

Cryaentsl, 3amyctuB Ha [IK cooTBercTBylOIIEEe MporpaMMHOE OOecreyeHue,
U3y4aroT padoTy CUCTEMBI KOMMyTaluu. B pe3ynpTaTe Takoro uccienoBaHus padora
JOJDKHA OBITh paclycaHa MO TAaKTaM M MpeAcTaBieHa B Buuae ainroputma. Ilocne
ATOTO KaXIbIi CTyACHT (HOPMYITUPYET BHIBOJBI, OGOPMIIIET OTYET U MPEACTABIISIET
€ro Ha POBEPKY MPENO/IaBaTEIO.

KoHTpoJibHBIE BONIPOCHI

1. CrpykrypHasa cxema cuctembl ATCI] 90 u Ha3HaueHHWE OCHOBHBIX
AJIEMEHTOB.

2. KommyTtanmonnoe noine cuctembl ATCL 90

3. CtpykTypHas cxemMa W Ha3Hau€HHE a0OHEHTCKOrOo 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., llapsimosa T.H. Cucremsl
KOMMYTAIIM Ha CTAllMOHAPHBIX M TOJBIKHBIX CETSX CBSI3U. YueOHOe mocoOue. —

Pocro-na-/lony, CK® MTYCH, 2009.
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IIpakTHyeckas padora Ne6:

IIpouecc o0cayKMBaHUA BbI30BA
cucrembl kommyTtanuu SI-2000

Heab padoThl
N3yuuts miporiecc 00CTy>KHBaHUS BRI30Ba IU(PPOBOH CUCTEMBI KOMMYTAIUH

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

KpaTKne TCOPETHYECCKUEC CBECACHUA

HDLC J* \
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1. 3ansiTHe

[locne mnoaHsTUS TeNeOHHOW TPYOKH HW3MEHSETCA COCTOSHHE TOYKH
CKaHUPOBaHUs mnHTaromero Mocra aboHeHTckoro komiuiekra (PLC). ganHOoe
n3MeHeHne pacnosHaerca kak 3AHATHUE. nanee ynpapmismooiee yCcTpOMCTBO
oTnpeeNsieT Haaudue cBOOOAHBIX JuHUK B nudpoBom Tpakre UKM. Ilpu nammauu
CBOOOJHBIX COEIMHUTEIHHBIX JUHUN B a0OHEHTCKUM KOMIUIEKT MOJACTCS KOMaHa
Ha TOJKJIIOYEHHE CUTHala CTaHUMHM W NPHEMHUKA YaCTOTHOrO Habopa HoMepa K
abOHEHTCKOMY KOMILUIEKTY uepe3 kommyTtaTop MXC. [IpueMHuk 4acToTHOTO Habopa
HOMEpPA UMEET MaKCUMYy 5 BXOJIOB, TEM CaMbIM OJJHOBPEMEHHO MOHO OOCIY>KUTb
TOJIBKO 5 aOOHEHTOB ¢ 4yacTOTHbIM Habopom. Ilocnme »Toro mpouecc nepexoaut B
COCTOSIHME OXHJaaHue Habopa Homepa. B Tom cmywae, eciu HET CBOOOTHBIX
COCIMHUTENBHBIX JIMHUA MEXIy KomMMmyTatopoM u (opmupoBarenrem HMKM, B
YIPaBISIOWIEM  YCTPOMCTBE (QOpMHUpYyETCSs KOMaHJa Ha MOJKIIOYEHHE K

a6OHeHTCKOMy KOMIUJICKTY YKAa3aTCJIbHOT'O CUI'HAJIa 3aHATO - IICPCTPY3KaA.
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2 HabGop Homepa

[Ipu HaGope HOMepa JeKaJaHBIM CrIoco0oM uHbopMalus o Mapuipyre (1udpbi
HOMepa) mnoctynaioT B YYC 3a cuer wu3MeHeHus coctosHus TC (Touku
ckaHupoBaHus). OTHOBPEMEHHO YAaCTOTHBIE CHUTHAJIbI IMOCTYMAaIOT HA MPUEMHUK
gacTtoTHOTr0 Habopa Homepa DTMF. DTMF - mpueMHuK BKJIIOYaeTCs B BEPTHKAIU
koMmmyTtaTopa MXC, Tem cambpiM upu Habope mudp HOMEpPA YACTOTHBIM CIOCOOOM
npueMHuk DTMF onpenenser 4YactoTHple KOMOWHAIMM 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 ycrpoicteo 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. 3mecs u nmamee creayeT 3aMeTUTh, YTO 3ampoc Ha Tepenavy
COOOIIEHUI OT KaXJAOro MOAYJs BBINOJHSIETCS B pexumMe (OpMHUPOBAHUSA
IpUOpUTETA. DTO 3HAYUT YTO MOYJh 3alpOCHUBIINI pa3penieHne Ha mepenady
MakeTa mociie nepeayn nakera B paMKax IMKJIa CTAaBUTCA B KOHEI[ ouepenu. Tak ke
pa3paboTuMKaMH BHEIPEHO TaK Ha3bIBaEMOE YAJWHEHHE IUKIA IIUHBI, TO €CTh

IMpoHCCCOp OKUAACT IMOATBCPIKACHHNA BBIIIOJIHCHH:A IIPOLCCCA.

3 YcraHoBJIeHHe COeNHEHUSI
[Tocne ananmusza HampaneHusi cBsizu Y YC GSM omnpenenser kakod MOAYJhb
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
moayist ASM abonenta b onpenensier cocrosinue aboHeHTa, B ciyuae ecnu aOoHEHT

cBoOoneH mnepemaer B crtopoHy KoHTposuiepa HDLC coobmienue CONNECTION
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(coeanHEeHNE) 1 KOMMYTHPYET pa3rOBOPHBINA 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 pasrOBOPHBIM TpPakT OT
aOOHEHTCKOT0 KOMIUIEKTa 4epe3 kKommyTtatop K (opmuposaremo MKM UPI. Co
ctoponbl ASM abonenta A B cropony YYC ASM u nanee B YYC ASM a6onenta b
MOJAaeTCsl TMaKeTHOE COOOIIEeHUE TMOATBEPXKICHUE NPOKIIOUEHHHSI Pa3rOBOPHOTO
TpakTa. [lomyuuB mannoe coobmenue, YYC AM abGonenrta. b nepenaer komanay B
aOOHEHTCKUI KOMIUICKT Ui MOJa4d BBI3BIBHOTO CHTHAJIa 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 KOMMYyTHpyeT aboHEeHTCKHM 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 orBera abonenta B moayine AM dopmupyerca curnan OTBET wu
nepenaercs B Mmoaysib DNM, B aTtom momyne on mpeoOpa3yeTcs B IMHEHHBIA CUTHAI
OTBET.

[Tocne Toro kak OauH W3 aOOHEHTOB IMOJIOKUI MUKPOTENIEPOHHYIO TPYOKyY, 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 MPOIIECCOM OOCITY>KMBaHHsI BbI30BAa CUCTEMbI KOMMYTallUH.

2. N300pa3uth cxemy, ¢ yKazaHHEM KaXKJI0TO dTara 00CTy>KMBaHUs BbI30BA.
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3. N3o0pa3uth anropuTM oOCTY)KUBAHHS BHYTPUCTAHIIMOHHOTO COCTUHEHUSI.

5. ChopMynupoBaTh BHIBOJIBI.

Conep:xanue u opopMiIeHHE OTYETA

OTyer JoJKEH coaepKaTh:

1. Temy, nenb pabOTHI.

2. CxeMy C yKazaHUEM KaxJo0ro 3Tamna oOCiyKUBaHUS BbI30BA.
3. AIropuTtM 00CTy>KUBaHUSI BHYTPUCTAHIIMOHHOTO COCTMHEHMUS.
4. BEIBOJEIL.

IHopsizok npoBeaeHus1 padoThI

Crynentsl, 3amyctuB Ha [IK cooTBeTcTBYylOIIEEe MporpaMMHOE OOecreyeHHe,

U3y4aroT padoTy CUCTEMBI KOMMYyTaluu. B pe3ynpTaTe Takoro uccienoBaHus padora

JOJIXKHA OBITH paciiuCaHa II0 TaKTaM M IIPCACTABJICHA B BHIC aAJIT'OPpHUTMA. ITocne

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.
Kommyrtarmmonnoe noiste cuctemsl SI 2000

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

Pocro-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 TCOPETHYECCKUEC CBECACHUA

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

[Tocne mnonmHsTHS aOOHEHTOM MUKpPOTENIePOHHOW TPYyOKH TenedOHHOTO
amnrmnapara MU3MEHSIETCS COCTOSIHUE TOYKU CKaHMPOBaHUSI a0OHEHTCKOTO KOMILICKTA.
Vnpasnstomiee ycrporctBo, KC-8A, ompenenvB HM3MEHEHHE COCTOSHUS 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 Hamuumu cBoOoaHOrO Hcxosiero kommiekTa K, YKC, B kontpomiepe KCISA
bopmupyetcs coodienue a cropony YKC u nepegaercs nmo 16 BpeMeHHOMY KaHaiy,
opranu3oBanHoMy Ha y4dacTke BAJI — YKC. B coobmiennn nepegaercs: TMHEHHBINA
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curnan 3AHATUE B cropony YKC, nomep AK Br3bIBatomero abonenrta, Homep UK
(MCXOIALIETO KOMIUIEKTa), KOTOPBIM OydeT HCIONb30BaThCs ISl MPOKIIOUEHUS
pasroBopHoro TpakTta. [locne nomnyuenus curnana 3anarus B [I0 YKC BrinosHst0TCA
CHEYIOIINE NECUCTBUS:

- ONpenensercss HAIWYhe AaKTUBU3UpOBaHHBIX ycayr JIBO 'y maHHOrO
aboHEHTA,;

- BeIIeIsgeTcs Auist 3Tux 1eieid KPB(KOHTpoIbHBIN 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. [locme yero B
ctopony AK u3 BAJI nonmaercs curnan cranuuu, (Kotopsii popmupyercst B ADSP
koHTpouiepa KC-8A), moakirodaercs 4acTOTHBIA NMPUEMHHK (i1 mpueMa nudp
ToHaJNBbHOrO Habopa). B mamstu O3V ymnpasnstomiero ycrpoiictBa YKC, nanusiii AK
oTMeuaercs 3aHAThIM. [locie 3Toro nmpouecc yCTaHOBJIEHUS! COCIUHEHUS 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 konTpomtepa cetu KC-8A.

2-JTan yCTAHOBJIEHUS COeIUHEHNS

[Ipu wabope mudp Homepa kouTposuiep KC-8A ananmsupyer wu3MeHEHUE
TOYKM CKAaHMPOBaHUA, B cllyyae Habopa 1udp HoMmepa JeKaaHbiM criocoOom. ITpu
Habope nudp 4acTOTHBIM CIOCOOOM, MPUEM HOMEpa OCYIIECTBIACTCS B YACTOTHOM
npuemMHuke, BbimomHeHHOM Ha ADSP. Ilocme momydenust 1-i mudpsl HOMepa
koHposuiep KC-8A ¢opmupyer naker qist nepegaun B ctopony YKC. B makere
nepemaercss nudpa mHabupaemoro Homepa, Homep AK, nomep IIK, x koTopomy
oTHocuTcsl naHHoe cooOmenue. Ilaker mnepenaercs B YKC. Takum o6pazowm,
nepenarotcs Bee udpel Homepa. B YKC BeIONHAIOTCS ciienytonume mpoueyph:

— 110 pe3yJibTaTaM aHallh3a ONpeAesieTcs,
— HAaIlpaBJICHHE CBS3H,

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

KomunuectBo TpaHcnupyeMbix udp 3amaercs MPOrpaMMHBIM CIIOCOOOM B
CHEIUaIbHO CO3aHHBIX g 3ToM 1enu xapakrepuctukax UXH (xapakrepuctuku
UCXOJISIIEro HampamieHus), B HUX 3amaercs mnapameTp YKU (ykazarenbp koHia
Habopa); ToOcie aHaidW3a HampaBleHUs, LHU(PpPbI HOMEpa TPaAHCIUPYIOTCA K
CJIEIYIOUUM KOMMYTallMOHHBIM MoyisiM Y KC, nipu 3ToM mipenaBaeMoe coOOIIeHue,
Toxke (popmupyercs u mpemaerca B Buae makeTtoB oT oaHoro YKC kx apyromy.
[ToyunB Heobxoaumbie udpb HoMepa YKC anammsupyet coctossane aboHeHTa b u
Hajau4ue CBOOOAHBIX UCXOoAuux KoMIUIeKTOB Mexay YKC u BAJI BwI3biBaeMoro
abOOHEHTA.

B ciyuae cBo6ogHOro, AK BbI3bIBaEMOro a0OHEHTA, UCXOJSIIETO KOMILUIEKTa
Mexay YKC u BAJL. Vnopasnstomiee yctpoiictBo YKC 2 dbopmupyer u nepenaer
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 npoknroyaer pa3sroBOpHBIN
TpakT BHYTpH cBoero YKC, mocne storo ¢opmupyer u 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 00pazoM, MOIy4YaeTcsl MOJTHOCTHIO TOTOBBIA pa3roBOpHbIN TpakT [locne saToro
u3 cereBoro koutposuiepa KC-8A BAJI-2 B cropoHy aboHeHTa A mepenaercsi CurHai
KOHTpOJIb TochlTkK BbhizoBa KIIB, a abonenty b momaercs curnan mochbuika BbI30Ba
80-110 B. Ilportecc mepexoauT B COCTOSIHAE OKHMIaHUE OTBeTa aboHeHTa 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 mnakeT pa3beAUHEHHUE, OCBOOOJUT MCXOJSIIHUMA
koMiiekT K BAJI-2, chpopmupyer u nepenact naker pazbeaudenue 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. 3toT maker, Oyner mepenan
B YKC —1 u I1O storo YKC akTuBU3HpYyeT Mporpammy yudera TapupuKaluud s
nojicyeTa BpeMeHU pasroBopa abonHeHTa A. Ilpu oTboe aboHeHTa pazbeAUMHEHHE

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

3aganue

1. O3HaKOMUTCS C MPOLIECCOM OOCTY>KUBAHUS BbI30BA CUCTEMbI KOMMYTAIIUH.
2. N3006pa3uth cxeMy, ¢ yKazaHHEM KaKJI0T0 dTarna 00CIyKUBaHUS BHI30BA.
3. 300pa3uth aqiroput™ oOCTyKMBaHUSI BHYTPUCTAHIIUOHHOTO COECTUHECHMUS.

5. ChopMynurpoBaTh BHIBOJIBI.

Copnepxanue u opopmiieHUE 0THETA

OTuer JoJKEH coaepKaTh:

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 CUCTEMbl KOMMYyTaluu. B pe3ynpTaTe Takoro uccienoBaHus padora
JOJDKHA OBITH paclucaHa IO TAaKTaM M TMpejAcTaBieHa B Buje anroputma. [locne
ATOTO KaXIbIH CTYJIEHT (HOPMYJIHUPYET BBIBOIBI, 0GOPMIISIET OTYET M MPECTaBIISICT
€ro Ha MPOBEPKY MPENOIaBaTENIO.

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

2. Kommyrtammnonnoe 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

NudopmanimonHbie 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® MTVYCH, 2009.
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