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KAHAJIOOBPA3OBAHUE
B MHOI'OKAHAJIBHBIX CUCTEMAX IIEPEJAYN

I'nmaBa 4

IMPUHIUIIBI IIOCTPOEHUS
MHOI'OKAHAJIBHBIX CUCTEM IIEPEJAYN

4.1. O6o01menHass cxeMa MHOTOKAHAJbLHOI cCHCTeMBbI mepeaadyn

Muozokananenaa cucmema nepedayu (MCII) mpencraBisieT co00H CIOXKHBIN KOM-
TUIEKC, BKJIFOYAIOIIMH CTAaHLMOHHBIC W JIMHEHHbIE YCTPOHCTBA M 0OSCIEUMBAIOIIMN 110-
Jy4eHHE OTPE/IEICHHOTO YHCIIa TUITOBBIX KaHAJIOB NEpeiaul Ha 3aIJaHHYIO TaJIbHOCT.

B o6mem Bune MCII MOXHO MpencTaBUTh CTPYKTYPHOH CXEMOM, NpUBEICHHOM
Ha puc. 4.1 1 0IHOTO HaMpaBlieHUs nepefadnd. B oOpaTHOM HampaBIeHUU — aHAJIO-
rudHas cxema. [lepsuunblie curHansl cBs3u Cj(f) oT N HE3aBHCHMBIX HCTOYHHKOB
MOCTYMAIOT Ha N BXOAOB CHUCTEMBI nepepaun. Kak nmpaBuiio, 3TW CHUTHANbI HE UMEIOT
MPU3HAKOB, 10 KOTOPBIM X MOXHO OBUIO OBl Pa3[enuTh Ha MpUEMHOM KoHue. [lo-
3TOMY OHH IOJABEPraloTCs HEKOTOPOMY IpeoOpa3oBaHUIO B IpeobpasoBarerix I1;
TpaKTa Mepefaqyn TaKUM 00pa3oM, U4TO KaKAOMY CHTHAITY NPHAAETCS HEKOTOPBIH pas-
IMYUTENbHbIA mapametp A; (A =1,N), mo3BomsOIIMil TPOM3BOAUTE UX pasciICHHE.
Takum ob6paszom, nepBuuHble HHGOpPMaLUOHHBIE curHaibl C,;(f) mpeoOpasylorcs B

TaK Ha3blBaeMble KaHaJbHbIe curHansl S (t,A;). Jlanee kaHaJIbHbIE CUTHAIBI O0be-

JUHSIOTCS B ycTpoiicTBe oObeauueruss YO B eUHBINA TPYIIOBO# CUTHAT Sy, KOTO-

Cl(t) L S (tv )"1) St (t! ;\‘1) T, CI1(t)

Ca(t) S2(t, 22) Sr| numeiinpni S S2(t, ) ) C'y(t)
It YO —> > VP 1T
TPaKT
Ca(t) I, Sn(t, ) S (t, ) T, C'u(t)
Puc. 4.1
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PBIi IepeaeTcst 1Mo IMHEHHOMY TPAaKTy CHCTEMBI MEpeadn.
INox MMHEHHBIM TPAKTOM MOHMMAIOT COBOKYITHOCTh TEXHHYECKHX CPEICTB, obecre-
YHBAOIIUX [IEpeiady IPYIIIOBBIX CUTHAIOB MIEKTPOCBA3H Ha HEOOXOANMYIO JATBHOCTb.

Ha npuemMHOM KOHIIE TPYIIIOBON CUIHAJ Sé paszensercs B yCTpOUCTBE paszeiie-
Hust YP Ha N kaHanpHBIX curHanoB S;(f,A) ¢ MCIONB30BaHHEM pa3NEUTEIBHBIX Ma-
pametpoB L;. B mpeobpasoBaremsix I1; kaHanbHbIE CHUIHAJBI IPeoOpasyroTcs B UC-
XOJHBIC MepBUYHBIC HH(pOpMaIMOHHbIe curHaiel Cj(t) myreM uckioyeHus pasze-
JWUTENBHBIX TapaMeTpoB A;. Bui pasnenurensHOro mapamerpa ONpEAeNiseT METOX

paszeneHys KaHajoB.
IMosyueHHBIe Ha HmpHeMe nepBuuHble HH(popMarmoHHsle curHanel Cj (), Tak xe

o ’
KaK M TPYMNNOBOi CUTHAN Sy KaHambHble cUrHanbl Si(t,A;) HECKONBKO OTIMYAIOTCS
OT COOTBETCTBYIOIIMX NepenaHHbIX curHanos C,(t), S, u S;(t,A) 3a cuer mckaxe-

HUM U TOMEeX, MOJYYCHHBIX NpH NpeoOpa3oBaHUAX (BCIEACTBHE HECOBEPIICHCTBA
3THX YCTPOMCTB) ¥ MPH IIEepeaatde 1o JUHEHHOMY TpakTy. Pasmiuus B curaanax ore-

HuBaoTcs GyHkiuen ommoku &(t) = |Ci' (t)-C, (t)|

HpOCKTI/IpOBH.lI/IKI/I CTPCMATCS O6CCHG‘II/ITB, YTOOBI 3TH pas3jining HE NPeBOCXOAU-
JI1 HCKOTOPBIX AOIIYCTUMBIX 3Ha‘ICHHﬁ, IIPpU KOTOPBIX BBIIOJHAKOTCA HOPMbBI Ha IIa-
PpaMCTpPbl KaHAJIOB NIE€peaavn 1 obecneyrBaeTcs Tpe6yeMoe Ka4y€CTBO CBA3H.

4.2. JInHeiinble U HeJIMHEHHbIE METOIbI Pa3ieJIeHUsI KAHAJIOB

[TpuHIUTIBI TOCTPOECHUST MHOTOKAHAIBHBIX CHUCTEM Tepelauu, ee mapaMeTphl U Ma-
paMeTpsl 00pa3yeMbIX KaHAJIOB MepeIaud ONPEICIIAIOTCS METOIaMK Pa3/IeiCHUs KaHa-
JIOB, KOTOPBIE MOKHO TIOJIPA3ICITUTh Ha INHEHHBIC U HEIMHECHHBIE.

K nunetinoim OTHOCSITCS METOIBI, IPU KOTOPBIX pa3AeiiCHHE CUTHAIOB OTICIBHBIX
KaHAJIOB MMPOU3BOIUTCS JTHHEHHBIMHI YCTPOHCTBaMHU. B 3TOM ciydae rpymmoBoil cur-
HAJl SIBJISIETCS IMHEWHOW (QyHKIMEH BHIA

S, (=2 Si(th) (1)

Jlyist TUHEHHOTO paslesieHus KaHaJIoB JOJDKHA ObITh OOecIieyeHa JIMHEHHAsS HE3aBH-
CUMOCTb KaHaJIbHBIX CUT'HAJIOB, TO €CTbhb HM OJAWH M3 HUX HEC IOJDKCH NPCACTABIIATHCSA
KOMOWHAIIMEH JIPyruX KaHAJBHBIX CHIHAJIOB. Takoe TpeOOBaHHE BBHIIONHSCTCS, €CIH
KaHaJIbHBIC CHTHAIBI OMMUCHIBAIOTCS OPTOTOHABHBIMHU (DYHKITHSMH, TO €CTh HA HEKOTO-
pom uHTepBaie 0 < t < T OHH TOKHBI COOTBETCTBOBATH YCIIOBHSAM OPTOTOHATBHOCTH

T
1S, A8, (WA dt =0 TP @2)
0 const #0 mpu i =k

OTUM YCIIOBHSM YJOBICTBOPSIOT: JIFOOBIC (DYHKIIHH, MMEIOIINE HETepeKPhIBatO-

HIMecss MEXIy COOOW YacTOTHBIC CIIEKTPHI; IMOCICIOBATEIFHOCTh HETIEPEKPHIBAFOI -

46



UXCS BO BPEMEHH HMIIYJIbCOB; OPTOTOHAJIBHBIE CHCTEMBI TPUTOHOMETPHYECKUX
¢yaxumit, pyHkImi Yomma, monuHoMs! Jlexanapa, YeOsiesa u p.

Henuneiinvlie memoOs! pa3neneHus: KaHaJOB UCIIONB3YIOT U Pa3/IeIeHUs] CHTHA-
JIOB HEJIMHEHHbIE YCTPOHCTBA. DTH METOABI NPUMEHHUMBI JUIl 00beIMHEHUA-pa3 ielie-
HUS TUQPOBBIX (MMITYJIbCHBIX) IEPBUYHBIX CUT'HAJIOB JIEKTPOCBS3H.

W3 HeNMMHEHHBIX METOMOB PacCMOTPUM IIPUMEHsIEMbIe Ha MPaKTHUKe KOMOWHAIU-
OHHBII METOJ U METOJ| pa3/e/IeHHs CUTHAJIOB 110 YPOBHIO.

CyIIHOCTb KOMOUHAYUOHHO20 MemOoOda COCTOUT B TOM, YTO N CHTHAJIOB OT N He3a-
BUCHUMBIX MCTOYHHKOB 3aMEHSIOTCSI OJIHM CUTHAJIOM, OJJHO3HAYHO CBSI3aHHBIM C KOM-
OmHaIMe NCXOMHBIX CHTHAJI0B. OOBIYHO MCXOMHBIE CHTHAJBI — 3TO HEKOTOpAas KOM-
Oomnarus “Hynei” u “enuEnil’. Ha Bxome ycTpoiicTBa 00BeIUHEHUS B KAXKABIH MO-
MEHT BpeMeHH OyneT ciaydaiiHas komOmHaus “0” u “1”. B ycTpoiicTBe 00be THHEHHUS
9Ta KOMOHMHAIUS CTaBUTCS B OJJHO3HAYHOE COOTBETCTBHE C APYroi kKomOuHarwmen “0”’
u “1”, KoTopas ABJISETCS IPYNIIOBBIM CUTHAJIOM U NEpeAaeTcs Mo JIMHEHHOMY TPaKTy.
Ha mpremMHOM KOHIIE U3 IPYIIIOBOIO CUTHANIa BOCCTaHaBIMBaeTCsa komOouHanus “0” u
“1”, aHanmoru4Has TOW, KOTOpasi ObLTa Ha BXOJIE U MPOU3BOAMUTCS pa3/ieJICHHEe CUMBO-
JIOB IO OTACIBHBIM KaHaJaM.

Takum oOpazoM, B OTJIMYHE OT JIMHEHHBIX METOIOB OOBbEIMHEHUs-pa3lelieHHs
CHTHAJIOB, KOT/Ia TPYIIIOBOM CHI'HAJ NPENCTABIAET COOOH CyMMY KaHalbHBIX CHI'Ha-
JIOB, IPH KOMOMHAI[MOHHOM METOJIe TPYIIIOBOI CHUTHAI SIBJISETCS HEKOTOPBIM 3aKO-
JTUPOBAHHBIM YHCJIOM, OTOOpaKarOINM KOMOMHAIINIO KaHAJBHBIX CUTHAJIOB.

B memooe pazdenenus no yposHioo pa3nAIUTEIBHBIM MPH3HAKOM SBISETCSA YpO-
BEHb (HANPSDKCHHE) CUTHAJIOB, TP 3TOM KaHAJIBHBIC CHTHAIBI MOTYT UMETh OJHMHA-
KOBYIO (pOopMy M TepeKphIBaThcs BO BpeMeHH. OOIIUil TPYIMOBOI CHTHAT SBISIETCS
CYMMOW KaHAIBHBIX CUTHAJIOB, HO Pa3/ICIHUTh UX MOXKHO TOJBKO HEIMHCHHBIMH yCT-
poiicTBamu.

Jlnist mprMepa paccMOTpUM 00beIMHEHHEe-Pa3/ieJIeHUe IBYX CUTHAJIOB, KXKAbIH 13
KOTOPBIX MPEACTABISET COO0H KOMOMHAILIMIO NPSMOYTOJIBHBIX UMITYJIBCOB C aMILIH-
tynamu U, u U,. BpemeHHble nuarpaMMbl KaHaJdbHBIX CHUTHAJIOB M CYMMapHOTO

rpymmnoBoro curHana U =U,; +U, mokazansl Ha puc. 4.2, a. UToObI pa3genurs rpyi-
MOBOI CUTHAJI HAa UCXO/IHbBIC, HA IIPUEMHOM CTOPOHE HCmob3yercs (puc. 4.2, 6) mopo-
rosoe ycrpoiictso ITY ¢ moporom U, =(U, +U,)/2, xoTopoe BbIIENIET C TOYHO-
CTBIO IO TOCTOSIHHOTO MHOXuTens curHan U,. Bropoit curnan U, mnonydaercs B
pesynbraTe BeIYUTaHUS U3 rpynnoBoro currana U Beigenensnoro curnana U, Ycew-

mutens koppektop YC KOP HOpManu3yeT aMIUIMTYAB! BBIAEIEHHOTO CHrHasa
U,. CoBpeMeHHBIE MHOTOKaHAJILHBIE CUCTEMBI IIepe/laud B MOAABIISIONIEM OOJIBIINH-
CTBE HCIOIB3YIOT Ul KaHAI000pa30BaHMS /IBa JIMHEHHBIX METOJA — YaCTOTHOE pa3-
JieNleHe KaHAIO0B B aHAJIOTOBBIX CUCTEMAaX MepeJadd U BPEMEHHOE pa3/ielieHle KaHa-
70B B IU(pOBBIX cucTeMax nepenadr. COBMECTHO ¢ HUMH HCIIOJIB3YETCs TaKkKe Me-
TOJ] ypaBHOBELIEHHOT0 MocTa. PaccMOTpuM 3TH MeTobI oapoOHee.
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4.3. MeToa ypaBHOBEIIEHHOI 0 MOCTA

Hapsimy ¢ 9acTOTHBIM ¥ BpeMEHHBIM METOJaMH KaHaJI000pa30BaHUS B MPAKTHKE
MPUMEHEHHUS TPOBOIHBIX JIMHUHA CBSI3M MIUPOKO HMCIIONB3YETCS METOJl YpPaBHOBEIICH-
HOTO MOCTa Uil 00pa30BaHMUs JOMOJIHHUTEIBHEIX KaHAIOB TelerpadHoii U TenedoH-
HOM CBSI3W WJIM KaHAJIOB Nepellaudl CUTHAJIOB TEJIEKOHTPOJIS, TOKOB JHCTAHIIHOHHOTO
MHUTaHKsI HEOOCIY)KMBAEMBIX YCUIIUTEICH U T.I. Y PaBHOBEUICHHBIN MOCT CTPOUTCS C
nomolupto auddepennuanbHeix Tpanchopmaropon (AT).

Ha puc. 4.3 nokazano oOpa3zoBaHue Ha JBYXMPOBOJHOW IENH TeAEPOHHOTO U Te-
nerpadHOTO KaHAJOB AJIEKTPOCBS3U. YPABHOBEIICHHBIH MOCT OyJeT MpH YCIOBUHU
paBeHCTBAa CONPOTHBJICHUI MPOBOIOB & U O U CONPOTHUBJICHUH MOIYOOMOTOK TpaHC-
(hopmartopoB (cpemHsist Touka (Cp.T.) NENUT JIMHEHHYI0 0OMOTKY TpaHC(opMaTopa TOY-
HO TIomoaM). B aTom cirydae TenedoHHBIE CUTHAITBI HE OYIyT BIMATH Ha TenerpadHeie
(B cpemHHX Toukax OynmeT HyJIEBOH IOTEHIMAI), a TenerpadHbIe CUTHAIBI HEe OyIyT
MemaTh TeaeGOoHHOH CBsI3M (TenerpadHble TOKA B 00EUX MOJOBHHAX OOMOTKH OJH-
HAKOBHI U MPOTHUBOITOJIOKHBI IT0 HATIPABJICHUIO, H BO BTOPUYHBIX OOMOTKaX TOKH OT-
cyrcTByt0T). OOpaTHBIM IPOBOIOM
st TenerpadHON Lenmu  ABIISETCS
3emuIsl.

AHaNorHYHas CHCTEMa WCIIONb-
3yercsl Ha JIMHUSAX MHOTOKaHAIbHON
CBSI3U IS TIEepeiavyn JUCTaHIIMOHHO-
ro snektpornutanus (JI1) HeobOcy-
JKUBACMBIX YCHIUTEIBHBIX IYHKTOB
(HYII) or ob6cmyxuBaembix (OVII)
(puc. 4.4).

Ha MHoOromapHslx KaOelIbHBIX
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Puc. 4.4 Puc. 4.5

JHMHUSIX C MOMOIIbI0 AU (depeHInaTbHbIX TpaHC(HOPMATOPOB MOXKHO OPraHH30BaTh
uckyccTBeHHbIC ((panToMHBIC) Iter. Ha puc. 4.5 moka3aHo kKak Ha IBYX (DU3HUYCCKUX
JIBYXIPOBOIHBIX IIEMAX 0Opa3oBaHa MCKYCCTBEHHAs I, M Ha HEH IONydYeHa J0-
TIOJTHUTENbHAS TeleoHHas cBs3b. [0 cpemHell ToUke MCKYCCTBEHHOW memu (Cp.T)
MOKHO OPTaHM30BaTh TejlerpadHyro cBsI3b. Ha THMHAAX CHMMETpUYIHOTO Kademns (hu3u-
YEeCcKHe LEeNH HCIONMB3YIOTCS Uil 00pa-30BaHMs JTMHEWHBIX TPAKTOB MPOTHBOIOIOXK-
HBIX HANpPaBICHUH IMepeNavd, 10 HCKYCCTBCHHOW IEIIH OpPTraHU3yeTcs ciyxeOHas
TeneOHHAs CB3b, a MO0 CPETHEH TOUYKE — Iepeaada MUCTAHIIOHHOTO JICKTPOIINTA-
Hug HYIL

4.4. CucteMbl Nepeaayvy ¢ YACTOTHBIM pa3jieleHneM KaHAJIOB

IIpyHIMI YaCTOTHOIO Pa3/eiIeHMs KaHAIOB II0Ka3aH Ha YHPOLIEHHOW CTPYKTYp-
HOU cxeme cuctembl nepenauu ¢ YPK (puc. 4.6), koTopas KOHKpETHU3UPYET 0000-
HIeHHYI0 cxeMy puc. 4.1. TIpu3HakaMu OTIMYHS KaHABHBIX CHTHAJIOB SIBIISIFOTCS Pas3-
HbBIC U HETIEPEKPHIBAIOIINECS MOIOCH! YaCTOT, 3aHUMAEMbIe TUMH CUTHAJIAMH B IPYII-
noBoM criektpe. Takoe pa3nuuue Mo3BOJISIET Pa3JIeUTh KAHAIbHBIC CUTHAJBI B MPU-
€MHOIi YaCTH araparypsl ¢ TOMOUIBIO IEKTPUIECKUX (PHUIBTPOB.

B nepenaroiiieil 4acTH CUCTEMBI Mepeiadd MepBUYHbIE HHPOPMAIIMOHHBIE CHUTHA-
a1 C,(t) mpeoOpas3yroTcst ¢ HOMOIIBI MOIYIATOpoB M, Hecymmx dyactor f

B HECOBIIAAIOIIKE JAPYT C JAPYroM IMOJOCH YacTOT KaHaubHbIX curHamoB S; (t, f;),

YTO NoKa3aHo Ha puc. 4.7. [lonydeHHbIH B ycTpolicTBe oObeinHeHNs YO rpymnioBoi
curnan S, (t, f) mepemaercs mo nMHEHHOMY TpakTy. B mpHeMHON 4acTH CHCTEMBI Ie-
penaun KaHaJIbHBIE CHTHAJIBI pa3/elIioTcs TOJI0COBBIMU (GuibTpamMu @; ycTpoiicTBa
paznenenuss YP. Kaxnpiii GuibTp mpomyckaeT KaHaIbHBIA CHUTHAI TOJBKO CBOETO
Jara3oHa 9acTOT ¥ MOJABIISeT BCE OCTANbHBIE CUTHAIBL. BBIIEICHHBIE TOIOCOBBIMA
($uIbTpaMy KaHaNbHBIE CUTHAJIBI IOCTYIAIOT Ha Mpeo0pa3oBaTeli YacTOTHI (JIeMO/Ly-
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asTopsl [1; ), KOTOpBIE C MOMOIIBIO aHATOIHYHBIX HECYIIHUX 4acToT f; mpeobpasyloT
kaHanpHble curHansl S;(t, f;) B mepBuunsle unpopmarmonnsie curdanst Ci (t). Otu

CHTHAJIbI B OOLIIEM MOTYT HECKOJIBKO OTJIMYAThCsl OT NEPEJaHHBIX U3-32 UCKAKECHUH 1
MIOMEX B TPakTe Iepeaadn.

B npunnune, B paccmarpuBaemoit CII ¢ YPK Bo3MoxHO mOJHOE pa3neneHue
CHTHAJIOB, €CIIM NPeo0pa30BaTeIN YaCTOThl U (PUIBTPHI UMEIOT HICATbHBIC XapaKTe-
PHUCTHKH, JIUHEHHBII TPAKT ABIAETCS MACATBHO JHMHEHHBIM YCTPOMCTBOM (UETHIpEX-
TIOJTIOCHUKOM), & KaHAJIbHBIE CUTHAJIBI — OPTOrOHAIbHBIE QYHKIMN. OO03HAYNM CIEK-
TpaJbHBIC IUIOTHOCTH aMIUIUTYX KaHANBHBIX CHTHaJNOB deped S;(®), Torma

B COOTBETCTBHH C puc. 4.7
5 _Jaympn 0) <o <o)
(@) = , ”
0 mpun o <w;, ®> 0]
a, mpu ) <O <)
S, ()= , " (4.3)
0 mpu ® <), ®> ),
! "
S, (0) = a, Ipu o, <o < O,

/ "
0 mpn o <w,, ®©>o,
rje @, — HeKOTOPbIe KOHEUHbIE BEIMYHHEL

Hcnonp3ys npuBeeHHbIE HEPABEHCTBA, IOKAXEM, YTO KaHAJIbHBIE CUTHAJBI OPTO-
TOHAJIBHBI, TO €CTh BBITIOJHSIOTCS yCI0Bus (4.2)

n a, mpui =Kk
S (®)S do =
I (@S, (@)do =1 I (4.4)

Pazo0beM npuBeCHHBII HHTErpal HA CyMMY UHTETPAJIOB
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Puc. 4.7

"

op wi u)”2 n
{Si (0)Sy (0)do= [S;(®)S, (w)do+ [S;(®)S,(®)do+...+ [S;(®)S,(w)do
" o o) o
B 3TOM BBIpa)KeHI/II/I HPI/I | = k TOJIBKO OOJHO CJIara€MO€ HE paBHO HyJ'HO, a BCE OcC-
TAJIBHBIC paBHBI HyJ'I}O B COOTBETCTBHU C HCpaBeHCTBOM (43) —B HOZ[BIH'Terpa.TH)HBIX

BBIPKCHUSX 110 KpaltHeH Mepe OJIMH M3 COMHOXKUTEIICH paBeH HYJIIO.

of
[S;(®)S, (w)dw=a, #0 mpu i=k (4.5)
]

OpHako peanbHO yciaoBus (4.3) MONHOCTHIO HE BBIMOJNHAIOTCSA, U (QUIBTPBI D;
MPOMYCKAaOT HEC TOJBKO CHUTI'HAJIbI CBOCTO KaHajlla, HO M YaCTUYHO HCHIOAAaBJICHHLIC
CHUTHAJIbI APYTUX KAHAJIOB, 3HAYNT MEXy KaHanamu OyqyT B3auMHBbIe BiusiHUA. [Ipn
pa3paboTke CHCTEM Iepe/ladyd MPHUHUMAIOTCS pa3jIndHbIe MEpPHI, MO3BOJISIONINE CBE-
CTH 3TH BIMSHHA K TpeOyeMoMy MUHUMYMY. B uyactHocTH, U1 0GnerdeHus Tpedo-
BaHMH K MOJOCOBBIM (DMIIBTpaM MPUMEHSIOT TaKHE PEXKUMBI MOIYIIATOPOB, KOTOPBIE
TIO3BOJISIFOT YMEHBIINTH KOJMYECTBO M aMIUIUTY/BI MTOOOYHBIX KOJICOAHWH, a MEXIY
MIOJIOCAMH YaCTOT KaHAJbHBIX CUTHAJIOB MPELyCMaTPUBAIOT 3AIIUTHBIE IPOMEKYTKH.
Kpome Toro, npu npoeKTHPOBAHUH JIMHEHHBIX TPAKTOB 00ECIICUUBAETCS JOCTATOUHO
BBICOKAs X JIUHEHHOCTb.

Hcxons u3 cxemsl puc. 4.6 MOKHO 0003HaYUTh OCHOBHOE 000pYy/I0BaHHE MHOTO-
KaHaJIbHOW aHayoroBoi cucrems! nepeaaun (ACII) mu cucrems! nepemauu ¢ YPK,
4yTO moka3aHo Ha puc. 4.8. Kananoo6pasyromas anmaparypa (KOA) sBisercs yHU-
¢unmpoBaHHOH W TpeiHa3Ha4YeHa sl (OPMUPOBAHUS THIIOBBIX KaHAJOB Ieperadn
Y TPYNIIOBBIX TPAKTOB C ONPEAEIECHHBIMHU JJIEKTPHUECKUMH MapameTpaMu. Anmapa-
Typa JIMHEHHOTO TpakTa —4acTh CHCTEMBI Iepeiaun, oOecreunBamonas nepegady
rpymmnoBoro curxana S, (t, f), corlacoBaHHOTrO MO XapaKTepHCTHKAM C JIMHUEH mepe-
Jaun (HanpaBIISIOIIEH cHCTeMOi). AnmapaTrypa JMHEHHOTO TPaKTa BKIOYAeT B ceOs
YCTPOWCTBa, yCTaHAaBIMBacMble Ha OKOHEUHBIX MyHKTax (OIl) — okoHeuHyro ammapa-
Typy mumHeiHOro Tpakrta (OAJIT), muHUIO Iepeaayn U anmaparypy IpOMeXKyTOIHBIX
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ycnnuTenbHbIX myHKTOB (YII). Inst cornmacoBaHust XapakTepUCTUK IPYIIIOBOIO MHO-
TOKAaHAJIBHOTO CUrHajia, nmonydeHHoro oT KOA, B TpakT BKIIOUEHa ammapaTrypa co-
npsbkeHus AC, Ha BBIXOZIe KOTOPOH OyJeT Tak Ha3bIBacMbIH JIMHEHHBIH CHTHAT WIN
JIMHENHBIN CHEKTp YacTOT, IPUTOAHBIN JUIs Iepefady 10 KOHKPETHOMY THUILy JIUHE-
HOTO TPaKTa — MPOBOJHOIO (pa3iMYHBIX TUIOB JHUHUHN), paguOpeNIefHOro WIN CIyT-
HUKOBOTO. Ha mpotuBomnonoxxuom oxoHeuHoMm myHkTe (OII-2) B AC mpousBoauTcs
oOpartHOe TIpeoOpa3oBaHIe.

Crenyer uMeTh B BHIY, YTO Ha puC. 4.8 MOKa3aHO OJHO HANpaBJICHHUE MEPEAadH.
B oOpaTHOM HampaBlIeHHH JOIDKHO OBITH aHAJOIMYHOE oOopynoBaHue. OOmUM I
000MX HamNpaBlICHUH SBIAETCS YHU(UIMPOBAHHOE T'EHEPATOPHOE O00OpYyIOBaHHE
(YI'O), xoTopoe oOecrieuMBaeT ammapaTypy OKOHEYHBIX ITyHKTOB HEOOXOIHUMBIMHU
JUIsl padOThl HOMHMHAJIAMHU DJIEKTPHUUYECKHX KosleOaHuil. Ha cxeme He mokas3aHbl Takke
HYXKHbIE JJI1 pabOThl MHOTOKaHAJIbHOM CHCTEMBI Iepeayil UCTOUHUKH AIICKTPOIHUTA-
HUS U JpyrHe BCIOMOTaTelbHbIE YCTPOWCTBA, KOTOPBIE OYyIyT PacCMOTPEHBI B Ciie-
JTYIOILIHX IJ1aBax y4eOHHKA.

4.5. CucreMbl nepeaym ¢ BpeMeHHBIM pa3/iejieHHeM KaHAJI0OB

OTIMYUTENIBHBIM TNIPU3HAKOM KAHAIBHBIX CHTCHAIOB B CHUCTEMax Iepeiayu
C BpPEMEHHBIM pazzieneHueM kaHaioB (BPK) sBistorcst pasinyHble BpeMEHHBIE HH-
TepBaJIbl, KOTOPHIC 3aHUMAIOT 3TH KaHAJbl, TO €CTh JIMHEWHBIH TPaKT MPEIOCTABIACT-
Csl TIOOYEPETHO KaXIOMY M3 KaHAJIOB Ha HEKOTODPBIA MPOMEKYTOK BpeMeHH At;.
Ipuniun BPK nosicusercst cTpyKTypHO# cxeMoii, npuBeneHHO# Ha puc. 4.9 (moxka-
3aHO OJHO HampaBleHHe mepenayn). llepBUUYHBIE WH(POPMAIMOHHBIC CHTHAJIbI
C, (t) moctynaroT Ha SneKTpoHHbIe K04l KDj, KOTOpbIe OTKpPBHIBAIOTCS IOCIE-
JIOBATEJIBHO UMITYJIbCAMH JJIHMTEIBHOCTBIO T, MOJYYaeMbIMH OT FE€HEPaTOPHOTO 000-
pynoBanus nepenaromieit cranmuu ('O mep). IlocienoBaTenbHOCTH HMITYJIBCOB
v, (t), ynpasmsromme pabGoToil KaIOro AJIEKTPOHHOTO KII04a, CABHHYTHI OTHOCH-
TEIBHO JPYT APyra Ha HEKOTOPBIA OTPE30K BPEMEHH AT, MOITOMY B KaKOH-THO0 MO-
MEHT BPEMEHH MOXET OBbITb OTKPBIT JIHIIb OAWH Ki04. CHHXPOHHO W CHH(ba3HO
C JNIEKTPOHHBIMHU KITFOYaMH TIePEAIOIIEH YacTH pabOTarOT MEKTPOHHBIC KIFOYH MPHEM-
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KD, K9 ,
CO S, (t, At) 40)
T e 6 &) <
v, (1) 25 A i (0)
K3, " T — KD, ' ,
C, (t_) > S, (t, Aty) vo I Jm:ennbm C,(t)
A paxr <
v, (1) 0]
K3, K9, ,
C.O S, (t, At,) C (t)
] <
v, (1) : 0]
CC
CcC
I'O mep > T'O mep
Puc. 4.9

HOM YacTH, KOTOPBIC YIPABISIOTCS MOCIENOBATEIPHOCTME UMITYIbcoB V| (t) ot T'O mp,
cuHxpoHKn3upoBaHHoro ¢ 'O nep crennanbHbIM cuaxpocurHazoM CC.

CrenoBarenbHO, B HEKOTOPBIH MOMEHT BPEMEHHU MOTYT OBITh OTKPBITHI 3JIEKTPOH-
HbIC KJI0YH, HAanpumMep, nepsoro kanana KO, u KD;, a ocTanbHble 3aKpHITHI, TI09TOMY
Oyner myTh I NPOXOKAeHMs ymib curHana Cq(t) B cnemyrommit MOMEHT BpeMeHH
4epes unTepBan At otkporores kiroun K9, u K3, u mpoiizer curxan Broporo kaHa-
ga C,(t) u T.n. KanambHble CHIHAJIBI ITOCJIE SNEKTPOHHBIX KIIOUEH ONPEeIIIOTCs
kak S;(t,At;) =C, (t)y; (), toe v, (t) — dyHKIMA NepexIOveHHs, MTPUHUMAIOIIAS
3HadeHus | wim 0 B pa3nuyHble, yKa3aHHbBIE BBIIIE, MOMEHTHI BpeMeHH. lloaTomy
aMIUIMTya UMITyJibca paBHa HanpspkeHuto curHana C, (f) B MoMeHT oTcyeTa (Bpeme-
HH OTKPBITOTO KITF0Ya), YTO BUAHO u3 puc. 4.10.

U3 onucannoro Beie cienyet, uto B CII ¢ BPK nepBuuHble cUrHamibl nepenarmoT-
Csl IEPUOINIECKUMHU KPATKOBPEMEHHBIMU MMITYJIECAMH JJIUTEIBHOCTBIO T, @ KaHANb-
HbIe CHTHAJIBI NPEACTABIIIOT CO00M MMIYJBCHYIO IOCIenoBaTensHoCcTh S, (t) , Mo-

JTyJIUPOBAHHYIO TI0 KaKOMY-TTHOO0 mapameTpy. B 3aBHCHMOCTH OT MEpPBHYHOIO CUT'HA-
Jla UIMITyJIBC MOXET MEHSTh CIIEAYIOIIHEe CBOM MapaMeTphl B MOMEHTHI oTcyera (OT-
KPBITHS KJII0YA): aMIUIUTY Ly, (a3y (BpeMEHHOE MOJIOKEHHE), JIUTETbHOCTh. B cBs3n
C 3TUM pa3JIMYaloT aMJIMTYAHO-UMITYJIbCHYI0 Moy sinuio (AUM), pazonMmynbcHyo
moayisinuo (PHUM) u mmpotHO-uMIynbeHyto Moayisiuuio (LLHUM). Ot Buasr mo-
JyJSIUU SIBIIIIOTCSI aHAJIOTOBBIMH, TaK KaK MOAYJIUPYEMBIN MapaMeTp MOXKET Mpu-
HUMAaTh JIIOObIe 3HAUCHMS B HEKOTOPHIX IOMYCTUMBIX BPEMEHHBIX rpaHunax. OHu
HaXoJAT NpHMEHEHHEe B MHOTOKaHalbHbIX paauocucremax ¢ BPK. B mposoanbix
MCII oHM He HaIUTH IPUMEHEHHUE M3-3a HU3KOW MOMEXO03aIIHIIIeHHOCTH B TOTPeOHO-
CTeH B JOCTAaTOYHO IIMPOKOM JAMANa30HE YacTOT B JMHEHHOM TpaKTe, YTO OTPHIA-
TEJIBHO CKa3bIBAETCS HA TEXHUKO-IKOHOMHYECKUX MOKA3aTENAX CUCTEM Mepeaadm.
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3HAYUTEIBHO JIYYIIMMH [TapaMeTpaMu 00JafaloT UPPOBBIC METOABI MOIYJISIIHH,
IPU KOTOPBIX KAXKABIH OTCUET MEPBUYHOrO MHGOPMAIMOHHOTO CHUTHANA MEPeiacTcs
omanM cuMBoJioM (0 mnmm 1) wim HeKkoTOpoi KOMOWHAIWEH TBOWYHBIX CHTHAJIOB
(emunuir u Hysei). [Ipu 3TOM KakIpld €TUHUYIHBIA UMIYJIBC XapaKTEPHU3YyeTCs IO-

C,®

v, )

S,

C,0

(1)

5,0

G0

v, ®

5.0

T (1)

[ ]

Puc. 4.10
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CTOSIHHBIMH  ((PMKCHPOBAaHHBIMH)
3HAQUCHMSMH  aMIUINTY[ABl,  JUIU-
TENBHOCTH M (a3bl (BPEMEHHOTO
nosnoxxenust). Takue “kanuOpoBaH-
HbIE” UMITYJILCBI MOTYT OBITB JIETKO
BOCCTAHOBJICHBI IIPY HAJIWYIHUHU 3Ha-
YUTENBHBIX TIOMEX U HCKaXCHHWH B
JMHEWHOM TpakTe. JTHM M 00BsC-
HSETCSl BBICOKas ITOMEXO3aIHIIeH-
HOCTh U JPyTHE JOCTOWHCTBA UG-
POBBIX METO/IOB NEepeIayn.

CucreMsl nepeaayn, B KOTOPBIX
B KauyeCTBE KaHAJbHBIX CHUTHAJIOB
HCTIONB3YIOTCS U(POBbIC CHUTHA-
JIbI, TIOJIYYMIIA Ha3BaHUE Yu@poswix
cucmem nepeoayu (IICII). U3 cuc-
teM nepenaun ¢ BPK st cucremsl
SBISIFOTCSL HanOoJiee TEePCHEeKTHB-
HBIMH KaK JJIsl CTAllMOHApHBIX, TaK
1 JUIS TIOJICBBIX CETEH CBSI3H.

Kak u ananoroBas cucrema me-
penauy, mUQpoOBas cucTeMa Iepe-
JITaud COCTOMT W3 aHAJOTMYHBIX 10
Ha3HAYEHHUIO (hYHKIIMOHATIBHBIX
yacten (puc. 4.11): xanamoobpa3y-
romas anmaparypa KOA, coctos-
mas U3 anmapaTypsl BPEMEHHOTO
rpymmoo6pa3oanus ABI'O u an-
napatypsl  aHaJloro-IHU(pPOBOTO |
oOparHoro npeobpazosanms ALIII-
LIAIL; anmaparypa nndpoBoro Jim-
HeifHoro Tpakta LUJIT; anmaparypa
comnpsbkenust AC; reHepaTOpHOE
obopynoBanne ['O mepemaum u
nmprema.

Amnmaparypa KaHalioobpa3oBa-



! KOA 1 1 ! 1 KOA 1

1 1 1 1
1 [ 1 I 1 1
1| AL H ABI'O M AC [ OALUIT i PII B OAIUIT H AC ' ABIO [ AOI | ;
1 1 I 1 1
R I | IUIT | > T T T
1 1 I 1
1 1 I 1
! I'Onep 1 ! i
! OIl-1 ! | OI1-2 !

Puc. 4.11

HUS TIpeJHA3HadeHa i1 (OPMHPOBAHMS THIIOBBIX IH(POBEIX TPAKTOB HA OCHOBE
oobennHeHns B ABI'O onpeneneHHOro 4nciia BXOAHBIX IU(POBBIX CUTHAIOB B €H-
HBI IM(POBOI CUTHATI C ONIPEENICHHON CKOPOCTBIO TIepeaay U 00paTHOTO paszee-
HHUS Ha npueMHO# cropoHe. Amnmaparypa AIII-IJAIl oGecneunBaer oOpa3oBaHHe
AHAJIOTOBBIX KAHAJIIOB M TPAKTOB I10 COOTBETCTBYIOLIMM LM (POBBIM TPAKTaM.

Anmnapatypa nu(GpoBOro JMHEHHOro TpakTa oOecleuyuBaeT HEOOXOAUMYIO Hajib-
HOCTb TepeAayd MHOT'OKAaHAJIbHOTO HU(POBOTO CHrHANA C TPeOyeMO# ITOCTOBEPHO-
CThl0. JIMHEWHBII TPaKT BKIIOYAET OKOHEUHYIO amlmaparypy Hu(ppPOBOTro JIMHEWHOTO
tpakta OALUIT, nuHuio nepenayu U anmapaTypy MPOMEXKYTOUHBIX PEreHeparroH-
HBIX yHKTOB PI1. [Ins cormacoBanus copmupoBanHoro B ABI'O MHOTOKaHAITEHOTO
(POBOTO CHUTHAJA C JIMHEWHBIM TPAaKTOM IIPEAHA3HAYCHA aIapaTypa CONPsDKEHUS
AC, Ha BBIXOJIe KOTOpPOW OyIeT Tak Ha3bIBaeMbBIi JTMHEWHBIH III(PPOBOI CHUTHAN, TIO-
3BOJIIOINMH HanOosee 3((EeKTUBHO HCIIOIb30BaTh BOZMOXXHOCTH JIMHEHHOTO TPAKTa.

I'eneparopHOe 00opynoBaHue obecreurnBaeT padoTy Beex y3moB LICII.

Bornee moapo6uo anmaparypa IICII paccmaTpuBaeTcss B OTICIBHOM yueOHUKE.

4.6. BOJ1I0KOHHO-ONTHYECKHE CHCTEMBI nepexavaun

ITocTtpoerne BomokoHHO-onTHUeckux cucteM mepemadu (BOCII) mo ctpykType
ananornunel ACIT m LCII, HO NTUHEHHBIH TpPaKT 311eCh CTPOUTCS HA BOJOKOHHO-
onTrdyeckoM kadesne. [loaToMy JUIst COrsIacOBaHUsI ¢ STUM TPAKTOM I'PYIIIOBOTO (MHO-
TOKaHaJIBHOTO) aHAJIOTOBOTO MIIM IU(POBOTO CUrHAIA, COPMUPOBAHHOTO B COOTBET-
CTBYIOIIIEH KaHalooOpa3yollel ammapaType, B aImaparype CONpsDKSHHUS MPOU3BO-
JIUTCSI €ro MpeoOpa3oBaHe B CBETOBOM (ONTHYECKHUI) CUTHAI.

IMonpo6HO TeopeTHyeckne U MPAKTHYECKHE BOIPOCH 3THX CUCTEM PAacCMaTpUBa-
I0TCs B yueOHMKe “OnTHdecKre CUCTEMBI lepefadn’ .

4.7. ACHHXPOHHO-aJpecHbIe CHCTEeMbI Nepeaadyn

B ortmmuune ot cucrem nepenaun ¢ YPK n BPK B acuHxpoHHO-anpecHO# wiun
acHXpOHHO-Ko#oBOH cucteme nepenadn (AACII wmun AKCII) curHams! 31eKTpoCcBs-
31 BCEX KaHAJIOB IEpeIaloTcst B OOIIeH Moyoce YacToT U He CHHXPOHU3HPOBAHBI HU
1o BpeMeHH, HU 10 yactore. CII Ha3vieaiomesa acuHXpoHHbIMY IOTOMY, 9TO MO KaX-
JIOMY KaHaJy MOXKHO TepeliaBaTh HHPOPMAIHMIO (IIEPBUYHBIE CUTHAIIBI) MEXKIY IBYMs
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OKOHEYHBIMH YCTPONCTBaMHU (TEPMHHAIAMH), BKIIOYCHHBIMH B CHCTEMY, B IIPOM3-
BOJIFHOE BpPEMs, M CHTHAJIBI OKOHEYHBIX YCTPOHCTB HE CHHXpOHM3UpoBaHbl. CII Ha-
3618al0MCA A0pecHbiMU (KOO08bIMU), TIOCKOIBKY HMPU3HAKOM, TO3BOJIIONIAM pa3e-
JISITh CUTHAIIBI Pa3HBIX KAaHAJIOB JJIEKTPOCBSI3U, SBISETCS OIpeneieHHas KOAOoBas
KOMOUWHAIIMS CHMBOJIOB, IPUCBAaUBAcMasi 3TOMY KaHAJIy U Ha3bIBacMas €ro ajpecoM.
Ipuemusie yerpoiictBa AACII mocTpoeHBI TaKKMM 00pa3oM, YTO KaXJI0e U3 HUX MPH-
HUMAaeT CUTHAJIBI, COepalllue aJpec ITOro KaHama. Takue CHUCTeMBI, KOTOpPhIE HC-
MOJIB3YIOT OOIIUI TPAKT A 00pa30BaHUs MHOTHX HE3aBHCHUMBIX KaHAJIOB Mepeadu
UH(POPMAIIUY, MMOJYYUIN HA3BaHUE CHUCTEM CO CBOOOIHBIM TOCTYrmOoM. OHU HCIIOJb-
3YIOTCSI B OCHOBHOM JUTS TeJIe(OHHON paJMOCBSI3M B HA30BOM 3BEHE C MOJBIKHBIMHU
00BEKTaMH, B CITyTHUKOBBIX cucTeMax u ap. OueBmaHo, uto AACII 0o6pa3yroT kaHa-
JIBI TIepeIadyl NMITYJIBCHBIX (II(poBHIX) curHamoB. [Ipu 3TOM peueBble CHTHAIBI TIpe-
00pa3yroTCs TpU MOMOIIK OJHOTO W3 BHUAOB AaHAJOTOBOW MMITYJTBCHOH MOIYJISIHA
(AM, LIUM, ®UM), nmubo nempTa-MOMYISAINH, UMITYIbCHO-KOZOBOW MOIYJISIIHH.

Iocne agpecanmu komossie Tpymnbsl AACII He 00afaT CTPOrol OPTOrOHAb-
HOCTBIO, TIO9TOMY Ha3bIBAIOTCSI KBA3UOPTOTOHAIBHBIMU. HemonHas opToroHaabHOCTh
curHayioB, npuMmeHseMbix B AACII, NpUBOIUT K TOSBICHUIO CHCHM(DUYICCKUX IS
9TUX CUCTEM IIYMOB HEOPTOTOHAIBLHOCTU. DTH IIIYMbl BO3HUKAIOT, KOT/Ia CIIydaifHOe
B3aMMHOE TIOJI0KECHUE MMITYJILCOB Pa3HBIX KaHAJIOB B OOIEM TpakTe 00pa3yeT KOM-
OMHAIIMIO CHMBOJIOB, COOTBETCTBYIOIIYIO aapecy aHHOTO KaHala, U B MPUEMHOM
YacTH ATOTO KaHaJa IMOSBISLETCS cUrHam-noMexa. lllyM HEOpPTOTOHANEHOCTH BO3HU-
KaeT TaKKe M3-3a UCKaXCHUH B TPAKTE MepeJadd U OIMHOOYHOTO IPUEMa OTHEIbHBIX
CUMBOJIOB anpeca. OTciofa cieqyeT, YTO IIyMbl HEOPTOTOHAIBFHOCTH TeM OOIbIIe,
4yeM OOJIBIIe YHCIIO AKTUBHO pabOTaroIUX KaHaioB. [103ToMy JOMyCTUMBIH YPOBEHB
IIYMOB HEOPTOTOHANBHOCTH ONpeAesieT KaHANbHYI eMKOocTh. [Ipmmepom N-
kaHapHOW A ACII Moxet ObITh uncio paguoctanimii N pagroceTn, paboTarOIUX Ha
OJIHOHM U TOH ke paauoBosHE. IIpHHIUI aCHHXPOHHO-aAPECHOr0 WJIM aCUHXPOHHO-
KOJIOBOTO pasJieieHuss OyAeT IMHPOKO MCIOJIb30BAaThCA B MEPCIEKTHBHBIX HIMPOKO-
MIOJIOCHBIX CETSAX CBs3M, 00pa30BaHHBIX C MOMOIIBIO BBICOKOCKOPOCTHBIX KaHAJIOB
nepeaayn (32 MOUT/C 1 BbIllie) BOJIOKOHHO-ONITUYECKUX CHCTEM repenayu. [1o Takum
CeTSIM MpeArojaraeTcs mnepeaaBaTh Tak Ha3blBaeMble TPAHCIIOPTHBIE KOHTEHHEPHI —
OonpIvie TakeThl COOOmEeHni ¢ pa3HoW wmH(popMmarmel, 0003HaUYCHHON aapecamu,
00eCTIeYnBAIIUMI UX pa3JelieHHe N0 KOHKPETHBHIM NpHeMHHKaM mH(opMarmm. B
9TOM ciy4ae Uil aDOHEHTOB MIPEJOCTABILIIOTCS BUPTYallbHBIE KaHANbL. M uX kKonmde-
CTBO MOXeET OBITh CKOJIb YTOJTHO OOJIBIIIHM.

4.8. CtaTucTHYECKHE CHCTEMBI Mepeaadn
Cratuctuueckue cuctemsl nepepadn (CCII) ucmons3yioT TpagunuOHHBIE TPUH-
IIUITBI TOCTPOCHHS aHAJIOTOBBIX M MU(POBBIX CUCTEM II€pelaud, HO B JOIIOJHEHHE K

HuM B CCA kanan TY (npu nepenade TenepOHHBIX CUTHAIOB 3JIEKTPOCBS3H) MPEI0C-
TaBJIACTCA KaXXI0OMy a60HeHTy TOJIBKO B T€ MOMCHTBI BpEMECHHU, KOI'Jla OH T'OBOPUT. Ha
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BpeMs Nay3 abOHEHT OTKIIIoYaeTcs OoT KaHaya TU, KOTOpBIH MPenoCTaBIsIeTCs APYro-
My abOHEHTY, BeAylleMy B MaHHBII MOMEHT pasroBop. Takum obpazom, CCII yayu-
waiom 2¢hGekmusHocms UCNONL308AHUSL MENCPONUHBIX KAHANO08 INEKMPOCEA3U 34
cuem yyema cmamucmuKy aKmu@HOCmY SMUX KaHaos.

HccnenoBanus 1mokasaiy, 4TO ¢ YYETOM pa3sIMuHbIX Iay3 IPH pa3roBope (Ciymia-
HHE coOeceHUKa, May3bl MEXIy CIOBaMH, IPEIUIOKEHHUIAMH H T.J.) KaXKA0e U3 Ha-
npaBiaeHui kaHana TY 3aHATO Ui mepefaud peyeBOro CUrHana (KaHajl “aKTUBEH
TOJIBKO HEKOTOpOe BpeMms t,, KoTopoe CyIIeCTBEHHO MeHbIle o0Iero BpeMenu f, 3a-
HATUS KaHajga. MHOTOYHCIIEHHBIE YKCIIEPUMEHTHl NOATBEPMIIM, YTO B CPEIHEM KO-
3¢ HUIICHT aKTHBHOCTH

K, =t,/t,=025..04, (4.6)

TO €CTh Ka)XKJ0€ U3 HANpPaBICHUH Mepesady 3aHATOro KaHana c60600H0 OT Tepeaadn
uHpopmanun B TeueHue 60+75 % BpeMeHH (KaHaJ “TIaCCUBEH”).

BrimeykasanHelii anroput™ obciyxuBaHus aboHeHToB B CCII mo3Bosster mpu-
MEpHO B J[Ba pa3a NOBBICUTH 3P (PEKTHBHOCTH UCIOIB30BaHUS MHOTOKaHAIBHBIX TPaK-
TOB IIepelayy 3a CUeT YBEIMUCHH YUcia 00CILyKUBaeMbIX Aa0OHEHTOB.

Hawnbonee nenecoobpasno ucnonn3oBanre CCII Ha nudpoBbIX TpakTax B HH(-
POBBIX KaHallaX, MPEJCTaBJICHHBIX JUIS TeJeOHHOW CBSI3U, MOCKOJBbKY HapaMeTphl
(POBBIX JIMHEHHBIX TPAKTOB HE 3aBUCST OT 3arpy3ku. B kaHamax mepenauu aHano-
roBeix cucteM npuMeHenne CCII HEBO3MOXKHO, TaK KaK 3TO MPUBEIET K Meperpyske
TPYIIOBBIX YCTPOHCTB, OCOOCHHO YCHJIMTENCH, U COOTBETCTBYIOIIEMY YBEIHYCHHIO
IIyMOB B KaHalax (cM. III. 8). B cTaTucTHYecKnX cUCTEMax CBSA3M, KAK U B aCHHXPOH-
HO-KOJIOBBIX CHCTEMaX, BMECTO (hPM3MIECKOr0 KaHaja epenadn a0OHEHTaM JJIsl CBA3H
MPE/IOCTABIISIETCS] BUPTYaIbHBIN KaHAI.
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