Jlekuus 21. KAHAJIBI CBA3U. CETU KAHAJIOB CBA3MU.

21.1. O6mme cBeleHUs 0 KaHajuax cBsi3u. Kiaccupukanusi kaHaios.

Kananbl cBsi3u SIBASIOTCS HEOTHEMJIEMOM COCTAaBHOM YacThIO JIFOOOW CHCTEMBI
nepeaayd uHMOpPMAIMK, KaHala repenadnd AaHHbIX (cMm. puc. 21.1). I[Too Kananom
ceA3u 6 obwem ciyyae NOHUMAEMCsi COBOKYNHOCMb YCMPOUCMS, 00ecneuusaruux
nepeoauy CucHan08 ¢ onpeoeieHHbIMU CEOUCMEAMU OM 00OHO20 NYHKMA K OPY2OMY.

JIMHMSA CBSI3H SIBISIETCS. HENPEMEHHOW COCTAaBHOM YAaCThIO Ka)XJOro KaHalla
CBSI3M, TI0O KOTOPOW OCYILECTBIISIETCS MOXOXKICHUE IIEKTPOMArHUTHBIX KOJIOaHUH OT
Mepearolero MmyHKTa K IpHeMHOMY (B OOIIeM cCiydae KaHal MOXET COAEpKaTh
HECKOJIbKO JIMHMMA, HO 4alle OJHa M Ta JK€ JIMHHUS BXOJIUT B COCTaB HECKOJIbKUX
KaHaJIoB).

Kpome nunwmii cBsizu, B cocTaB KaHaia BXOJUT 000pyAOBaHUE, YCTAHOBICHHOE
Ha TPOMEKYTOUYHBIX M OKOHEYHBIX NMyHKTAaX. B 3aBUCHMOCTH OT paccMaTpuUBaeMOi
3a/layy OJIHU M T€ K€ OKOHEYHbIE YCTPOICTBA MOTYT OBITH OTHECEHBI JIM0O0 K KaHAIly
CBsI3M (€CIIM OHU 3aJaHbl), JIMOO K MEepPelaTINKy WIH MPUEMHUKY (€CITH OHU JIOJIKHBI
OBITH BBIOpPAHBI B MPOIIECCE pa3pabOTKH).

B uactHOCTH, Kanan ceazu modxxcem cocmosimb moabko u3 AuHuu (€CIU HYKHO
BHIOpaTh BCE OKOHEYHBIC YCTPOWCTBA) WU 68CA cCucmeMma nepeoaiyu Modicem
coCmosams MobKo U3 Kanana (€C UCTOYHUK U TIoJTydaTellb COOOIIEHUN MOTYT OBITh
MOJIKJTFOUCHBI K KaHAITy HETTOCPEIACTBCHHO).

Hcuepnwvisarowee onucanue Kanana, no3eojsaowee paccuumams Uil OYeHums
J00ble e20 Xapakmepucmukuy, Ha3vlearom Mmooenvlo Kauana. Mopenb crienyer
OTIMYaTh OT YaCTHYHOIO OMHCAHMs KaHaja, COCTOSILEro JHUIIb W3 OTIENbHBIX
XapaKTePUCTHK.

Kanan cBs3u kmaccuuuupyercs 1O  pa3NUYHBIM — OpHU3HaKaM - 10
UCIIOJIb3YEMBbIM JIMHUSAM CBSI3M  (KaOenbHBIC, paJHoOpeNieiHbIe, TPOMOCQEpPHEIE,
KOPOTKOBOJIHOBBIE, YIBTPAKOPOTKOBOJIHOBBIE U T.A.), IO TEXHUYECKOMY XapakTepy
CUTHAJOB W HA3HAYCHUIO CHUCTeM CBs3H (TelnedOHHBIE, 3BYKOBOTO BEIIAHUS,
TeJIeBU3UOHHBIE, TenerpadHble, Mepenadd JaHHbIX - [UdpoBoi uHPOpMaIUH,
TEJIEMETPUICCKHE, TSIICKOMAHTHBIC U T.1I.).

Ilpy maTtemMaTMyecKOM ONMCAHMU KaHAIBI CBS3U pPA3IMYalOT, B TEPBYIO
ouepeslb, N0 MUNY MHOMNCECMS, KOMOPLIM HPUHAONEHCAm 6XOOHble U BbIXOOHbIE
cucHanwl (HETIpepbIBHBIC U TUCKPETHBIE KaHAJbl), U 1O XApaKkmepy U3MEeHeHULl dmux
cueHanos 60 epemenu (KaHaJIBI HEMPEPHIBHOTO U JIUCKPETHOTO BPEMEHH ).

Cpenu HenpepbIBHBIX KaHAJIOB HENPEPBIBHOIO BPEMEHU MOKHO BBIICTUTH JBa
HaubOosee TUIUYHBIX. [IepBbIil U3 HUX MpeacTaBiIseT cOO0N HEMOCPEACTBEHHO JIMHUIO
CBSI3M, YaCTO C YCHUJIHMTENbHBIM 00opymoBaHueM. OH 3aHHMaeT 0co0o0e MOJIOKEHUE,
TaK KaK BXOJUT B COCTaB BCEX JAPYTUX KAHAIOB CBS3H.

Bropoit  ornuuaercs  OT  MEpBOTO  HAIMYUEM  MOJYISIUOHHOTO U
JEMOTYJISITUOHHOTO 000pYyTOBAaHUS (4aCTO MHOTOCTYIICHUATOT0) M, COOTBETCTBEHHO,
nmoyiocor mpomyckanus. [Ipumepamu KaHajIOB BTOPOrO THUIMA MOTYT CIYXXHTb
WHIUBUAYAIbHBIE W TPYNIOBBIE  TPAaKThl ~ CHCTEM  BBICOKOYACTOTHOTO
TeneoHUPOBaHNUS, TEIIEBU3HOHHBIE KAHAIBI U T. 1.

HenpepbIBHBIN KaHAT JIUCKPETHOTO BPEMEHHM COCTOUT M3 HEMPEPBIBHOTO KaHAIa
HEMPEepPBIBHOTO BPEMEHU H TOJAKIIOYEHHBIX K HEMy Ha O000UMX KOHIaX
CUHXPOHHU3UPOBAHHBIX CTPOOHPYIOIMINX YCTPOHCTB, OTCYUTHIBAIOIINX TIepeaBacMbIe
Y IPUHUMAaEMbI€ CUTHAIIBI.

JMCKpETHBIN KaHaJ Yallle BCEro TUCKPETEH U MO BpeMeHU. OH COCTOUT U3
HEMPEepBIBHOTO KaHAaJa U MOAKIIOYEHHBIX K HeMy (hOpMHUpOBATENsi CUTHAJIOB




(IMCKpEeTHOTO MOIYJISITOPA) M pelaroiero ycrpoiicraa (M. puc.21.2). Ilocnennue un
00yCIaBIUBAIOT TUCKPETHOCTh MHOXKECTBA BXOIHBIX M BBIXOJIHBIX 3JIEMEHTapHBIX
CUTHAJIOB. B naeanbHOM cilydae 3TH 1Ba yCTPOKWCTBA JEMCTBYIOT CHUHXPOHHO.

WHorzma roBopsT 0 HOJAYHENPEPhIBHBIX KaHaJaxX - HEOPEPbIBHO-AUCKPETHBIX, Y
KOTOPBIX MHOKECTBO BXOJHBIX CHTHAJIOB HEMPEPHIBHO, @ BHIXOAHBIX - JTUCKPETHO, U
JMCKPETHO - HEIIPEPBIBHBIX, Y KOTOPBIX MHOKECTBO BXOAHBIX CUTHAJIOB AUCKPETHO, a
MHO’KECTBO BBIXOJIHBIX - HeNpepbiBHO (puc.21.1).

Onucanue kanana. OnucaHue KaHajla COCTOUT B YKa3aHMM OIpaHUYEHHH Ha
curHasel S(t), mepenavdy KOTOpPBIX OH OOecreyMBaeT, M XapakTepa Mpeodpa3zoBaHUs
S(t) - S*(t), KOTOpOE OH OCYIIECTBIISET.

OrpaHuyeHuss Ha IepelJaBaeMble CHUTHAJIbl KAcalOTCs MX  (U3NYECKUX
XapaKTepUCTHK. OJTH OTPAaHUYCHHUS MOTYT OOYCIIaBIMBATHCS KaK OCOOCHHOCTSIMH
CaMOro KaHajla, TaKk M YCJIOBUSAMHU €ro paboTbl, HalpuMep, HeOoO0XOAUMOCTBIO
OTPaHUYUThH MELIAIOIIEE BIUSHUE HA IPYTHUE KaHAJIBL.

IIpeoOpa3oBaHue curHaiga B UJ€aJIbHOM KaHaJle JOJKHO ObUIO Obl CBOAUTHCS K
paBeHCTBY S*(t) = S(t). M3-3a HECOBEpIICHCTBA PEAIBHBIX YCTPONCTB BBIXOJIHON
curHan S*(t) oTnnyaercs OT BXxoaHoro S(t). BBumgy ciaoxHocTH OOJBIIMHCTBA
peambHBIX KaHAJIOB JIOCTATOYHO TOYHOE ONMMcaHue mpeoOpazoBanus S(t) — S*(t) B
HUX MpeAcTaBiIsgeT co00i cloXkHY 3anady. OObIYHO MOJB3YIOTCS YIPOLEHHBIMU
MOJIETSIMH.

BaxHoll XapakTepuCTUKOM 1H000ro KaHajga SBISETCS €ro  MPOIyCKHasi
cnocodHocts C, mpexacrapistonias cob0l MaKCUMaJIbHO BO3MOXKHYIO CKOPOCTh
nepeaayd MHQGOpManuM, T.e. MaKCUMaJbHOE KOJUYECTBO HH(pOpMAIMU, KOTOpOe
MOKET OBITh IEPEaHO MO KaHally 3a €IMHULy BpeMeHU. (00bruHO C m3mMepsieTcs B
JIBOWYHBIX eQuMHMLAX HHpopManmuu B cekyHay). CkopocTbio mepenayu
uHpopmanuu 1o kaHainy J’(S, S*) Ha3bIBalOT OTHECEHHOE K E€AMHMIIE BPEMEHU
KOJIMYECTBO B3aUMHOM nH(opManuu Mexay curHanamu S(t) u S*(t), T.e.

J(S, S*)=J°(S*, S) =H’(S) - H’(S/S*) = H’(S*) - H’(S*/S),

rae H’(S), H’(S*) - sHTpon## BXOAHOTO M BBIXOJJHOTO CUTHAJIOB;
H’(S/S*), H’(S*/S) - ycioBHbBIE 3HTPONHUU BXOJHOTO CHUTHAla MPH H3BECTHOM
BBIXOJIHOM CUTHaJIe 1 HA000pOT, OTHECEHHBIE K €AMHUIIE BpEMEHH (CEKYH/IE).

IIponycknas cnocobnocms 3asucum moabKO OM CEOUCME KAHAAd, TaK Kak
MpEeACTABISIET CcO00M MakcuMyMm BenuuuHbl J'(S, S*), BeUHMCIEHHON MO BceMy
MHOXKECTBY CHUTHAJIOB S(t), KOTOpble MOTYT OBITh MOJAaHBI Ha BXOJ KaHala B
COOTBETCTBHUH C 33JJaHHBIMU OTPaHUYCHUSIMU:

C=max I’(S, S*).
{5(0)}

Henpepvignovuii _kanan. HenpepblBHBIH KaHan obOecredynBaeT Iepeaavy
HENpepbIBHBIX (YHKIMI HempepblBHOTO BpeMeHH. CHUTHajabl Ha BXOJI€ U BBIXOE
HENpepbIBHOIO KaHanma OyneM o0o3Hayath coorBeTrcTBeHHO U(t) u  U*(t).
DOKBUBaJIECHTHAs cxema HEIPEPBIBHOTO KaHaJla MIpUBEICHA Ha
puc.21.3.

Orpanuuenve Ha BXojHble curHaibl U(t) Ay HEeNmpepbIBHBIX KaHAJIOB OOBIYHO
3ajal0TCca yKazaHueM JomycTuMoi mukoBoi Pkmmk wnum cpemneit Pkcp momHocTH




nepeaBacMbIX CUTHAJIOB | IIOJIOCHI IepenaBaeMbIx 4actoT (fyy - fyy); pasnocts F = (fp
- fp) Ha3BIBaeTCS MIMPHUHOM MOJOCHI IPOITYCKAHUS KaHaa.

[IpeobpazoBanue U(t) — U*(t) curHana B HENPEpPHIBHOM KaHAJIE MOXKET OBITH
CBEJIEHO K 4eThIpeM (hakTopam: M3MEHEHUE Mmacirada (ocialleHne Wi yCUICHHE),
CMEIllEHHE BO BPEMEHHU (3a/epiKKa), UCKaKeHHE (IeTepMUHUPOBAHHBIC W3MEHEHUS
(GopMBl) U BO3IEHCTBHE MOMEXH, XOTS YETKO pa3rpaHUYUTh UX B PEAbHBIX KaHallaxX
yacto ObiBaeT TpyaHo. [lockonbky mepBble Tpu ¢akTopa IeTEPMHHHUPOBAHBI, TO
OIIPEACIISAIONIUM SIBJISETCS BO3/IEHCTBUE IOMEXHU.

ITomexoit OymeM Ha3bpIBaTh CIy4YalHBINH MPOIECC, HE 3aBUCSIIMN OT CHTHAJA.
IIpy orcyrcTBUM AETEPMUHUPOBAHHBIX M3MEHEHUN B KaHAJIEC, BO3JCHCTBUE IIOMEXH
Ha CUTHaJ, KaK MPaBUII0, MOKET ObITh OMMCAHO COOTHOIICHUEM

U(t) = U()*a(t) + (),

rze (t) - aiTUTHBHASL COCTABJISIONIAS TIOMEXH,
ot) - MyIbTHILUTMKATHBHAS COCTABIISAIONIAS MMOMEXHU (peaau3aly CITydailHbIX
nporieccoB E(t) u H(t), koTopsie npeamnonaratoTcs CTaTUCTUYECKH HE3aBUCUMBIMU ).

[Ipuposa UCTOUHHUKOB MOMEX BeChMa pa3HOOOpa3Ha. B peanbHbIX HEMPEPHIBHBIX
KaHajaX MHOTME W3 HMX JICHCTBYIOT OJHOBPEMEHHO, M IIOMEXa HMEET CIIOKHBIN
xapakrep. B npuHmuMne agaMTHBHAS M MYJIbTHINIMKATHBHAA COCTaBJIAIOLIUE
NMOMeXHM, KaK U BCSIKHE HENpPEpbIBHBIC CIlyyailHble MpOLECChl, MOTYT OBITh
ONpEIEICHbl N-MEPHBIMU IUIOTHOCTSIMH BEpPOSITHOCTEM IpPU N CTPEMALIEHCT K
6eckoHeuHocTH. OJIHAKO Takoe ONUCaHMe, Kak MpaBuilo, HermpuemieMo. K Tomy xe B
peanbHBIX KaHajgax BO3JCHCTBUE IIOMEXH COYETAECTCS € JETEPMUHHUPOBAHHBIMU
U3MEHEHUSMU CHUTHAJI, KOTOpPBIE TaK »€ HMEKT cBOM Xxapakrtep. llostomy s
ONMCAHUS M HCCIEHOBAaHUS HENPEPHIBHBIX KAaHAJIOB IIOJIB3YIOTCS CYIIECTBEHHO
YIPOILIEHHBIMA MOACIISIMH.

Haubonee pacnpocmpanennoti moodensvto Henpepovi6HO20 KAHANA S6IAEmC MaK
Hazvieaemvlll 2ayccoeckuit kaman. llomexa B Hem anmutuBHa ((t) = 1) wu
MpeicTaBiIsieT co0OM  AProJudeckuil  HOpMalbHBIM  IpollecC C  HYJIEBBIM
MaTeMaTUYeCKUM OXHUJIaHHEeM. ['ayCcCOBCKOM MOIENBI0 OCTATOYHO XOPOLIO
0TOOpaXKkaeTcs JUIIh KaHAT ¢ UIYKTYallUOHHOM (B YaCTHOCTH C TEIUIOBOM) MOMEXOH,
IIPUCYTCTBYIOIIEN BO BCEX pEalbHbIX KaHajlaX. Bo MHOTHX cilydasix MMEET MECTO He
TOJIbKO (DIYKTyallMOHHAs, HO M HMIIyJbCHAs IIOME€Xa, BbI3bIBaeMas, HaIlpuMep,
aTMOC(EepHBIMU pa3psiiaMu, MEPeXOJHBIMU TNpoLlecCaMM IPH Pa3IMYHOIO pPoja
MEpEeKIIOUeHUsAX U T.J. B 3ToM ciydae ucnonb3yercd rumnepOonnyeckas MOIENb
KaHaja.

Bo MHOrux peanbHbIX KaHajax HapsAay ¢ aJAMTHBHOM MOMEXO0M CYIIECTBEHHYIO
poab uUrpaeT MyJbTHIUIMKATHBHasi mnomexa. HawubGonee pacnpocTpaHeHHON
MOJIEJIBIO KaHAJIA ¢ MYJIbTUILUIMKATUBHON MIOMEXOM SIBIISETCSA KaHAJ ¢ 3aMHPAHUSIMU.

WNHorna MokeT OBITH NpPUMEHEHAa MOJeNb KaHala ¢ MYJIbTHILIMKATHUBHOM
MMOMEXOM, COTJIACHO KOTOpoH (t) mpuHMMaeT jumib nBa 3HadeHus - 0 m 1.Takas
MOJIENIb OTPaXKAeT pe3Kue M3MeHeHus kod(dduuuenTa nepeaadn (BIUIOTh IO MOJTHBIX
MpephIBaHUM WM “IponajaHuii’), MMEIOIIME MECTO B psJie pealbHbIX KaHAJOB,
HalpuMep B CTAHJAPTHBIX TeJe(OHHBIX KAHAIAX, & TAKKE IPHU HCIOIb30BaHUU
KOPOTKOBOJIHOBBIX PaJINOCTaHIUH.

Ilepedaua ouckpemmuulx co0OuieHUll N0 HenpepvleHbIM Kananam. Mcmounux n
MOJIy4aTeNlb JUCKPETHBIX COOOIIEHUH MOTYT OBITh COIIACOBaHbI HEMOCPEACTBEHHO C




HEMpPEepBIBHBIM KaHAIOM, 3a cueT npeobpazoBanuii A(t)—>U(t) (coobmeHrne B cCUrHamI
U*(t) >A*(t) (curaan B COOOIICHHE).

Opnako, Kak IpaBUIIO, 3TU MPeoOpa30BaHUSI OCYLIECTBIIAIOTCS B JIBE CTYICHH.
I[Ipuy >TOM Ha OCHOBE HENPEPHIBHOTO KaHalla OPTaHU3YeTCs JAHCKPETHBIH,
JIOMYCKAIOLUI Tepefady JUIlb HEOONBUIOr0 4YHUCIAa Pa3IMYHBIX AJIEMEHTapHBIX
CHUTHAQJIOB, 4Yalle BCEro JBYX. Torga HCTOYHHUK U TOJNydYaTellb COOOLICHUN
COTJIACOBBIBAIOTCS Y>K€ HE C HEIPEPBIBHBIM, a C TUCKPETHBIM KaHAIOM (IIPU OMOIIH
Kozepa u jaekozepa). Takoe MOCTPOCHHUE CUCTEMBI TIepeiayn 3HAYUTENILHO 00JIeryaer
€e TEeXHUYECKYI0 pealu3aluio, XOTs M He TO03BOJIAET JOOUTHCS IMOJIHOTO
MCIOJIb30BAHUS MPOITYCKHON CIIOCOOHOCTH HEMPEPHIBHOTO KaHAIA.

Huckpemnwrii_kanan. JluckpeTHble KaHalbl O0pa3yloTCS W3 HEMPEpPBIBHBIX
MyTeM MOJKIIOYECHUsI K HUM (popMHpOBaTeNieii CUTHAIOB HA TEpeNaloieM KOHIE H
peILIAOIINX YCTPOHUCTB HAa IPUEMHOM KoHIIe (cM. puc.21.2).

B kauecTBe HENpEepHIBHBIX KAaHAJIOB B COBPEMEHHBIX CHCTEMax Iepeaadyu
uuppoBoi HHQOpPMAIMKM Yallle BCEr0 HCIHOJB3YIOTCS OJIHOCTOPOHHUE TPAKTHI
CTaHJAPTHBIX TeJIC(POHHBIX KAHAJOB BBICOKOYACTOTHBIX CHCTEM YIIOTHEHHS
KaOeNbHBIX W pAAMOPENEHHBIX JTUHHUM CBSA3HM, a Tak)Ke CTaHAApTHBIC TenerpadHbie
KaHaibl, OOpa30BaHHBIE IPH BTOPHUYHOM YIUIOTHEHHH TelIe(POHHBIX KaHAJIOB.
Hcnonb3yroTes U paAroKaHaIbl Pa3IMYHbIX JUANa30HOB, B TOM YHCIIE PaJlOKaHAIBI
KOCMHYECKOW CBsi3M W T.A. Jis mepemaunm tumdpoBoil mHboOpManuyu Ha ONMKHUE
paccTosHUS MIHUPOKO HCIONB3YIOTCS Topojckue TenedoHHble U TenerpadHbie TUHUH
CBSI3U.

dopMHUpOBaHUE CHUTHAJIOB MPeoOpazyeT MOCIeA0BaTEIbHOCTh HMITYJIbCOB
IIOCTOSIHHOTO TOoKa B(t) B 0JHO3HauHO OTOOpaXKAIOUIYI0 €€ I0CIEJ0BATENIbHOCTD
aneMeHTapHbIX curHanoB U(t), ymoOHyro s mepefadyd IO COOTBETCTBYIOLIEMY
HETPEPHIBHOMY KaHAIYy.

Pemaromiee ycTpoiicTBO mpeoOpas3yeT MOCTYNAIOUINI [0 HENPEPHIBHOMY KaHATy
curHas U*(t) B curHai Ha BBIXOJIE TUCKPETHOro KaHaia B*(t). 3a cuer Bo3meHCTBHS
HenpepeiBHOW  momexu  U*(t) mpexacraBnsier coOoOd  MOCIEIOBATENbHOCTD
HETPEPBIBHBIX CUTHANOB. [IpW naeanbHON CHHXPOHHW3AIMHU JEHCTBHE PEIIAIOIIETO
YCTPOICTBAa COCTOMT B OMO3HAHMM MPUHUMAEMOI'0 CUTHajla 3a KaKIbli JTHCKPETHBIH
OTpE30K BpeMeHU. Kpumepuil npunamus pewienus yawe 8ce20 0CHOBAH HA NPUHUUNE
MAKCUMAIbHO20 NPagoonodobus. Bo MHOTHX cucTeMax pelleHHe MPUHUMAeTcs B J1Ba
srama. Ha mepBoM »JTame TUCKPETU3UPYETCs TOJBKO 3HAYCHHWE NPUHUMAEMOTO
CHTHaJIa, BpEMs OCTaeTCsl HenmpepbIBHBIM. Ha BTOpOM 3Tane TUCKpeTU3upyeTcs Bpems
Y TIPUHIMAETCS] OKOHYATEIIbHOE pEIIeHHE.

ITpu HEBO3MOXXKHOCTU MPUHSATH AOCTATOUHO HA/IEKHOE pPEelIeHHE MO KaKoi-mubo
MO3WIIMM CHUTHAJa pEelIafolee YCTPOHCTBO MOXKET BBIAABATH CHUTHAN CTHUpPAHUS,
O3HAYaIOIIUi 0TKa3 OT PELIeHUs, UM K€ B COMHUTENIbHBIX CIIy4asX OCYLIECTBISAETCS
OTOXIECTBJICHHE  NPHUHATOTO  CUTHajla, HO  OJHOBPEMEHHO  BBIIACTCA
COTIPOBOXKAAIOIINN €ro CIIyKeOHBIN CUTHAT “COMHUTENBHOCTH .

OmmOku B JUCKPETHOM KaHajle (MCKa)KeHHWE CUTHalla) CBOJATCS K YEThIPEM
¢daktopam. OnuH U3 HHUX - cMeujenue 60 6peMeHU (3a0epicKa) AenAemcs
OoemepMuHUpo8anuviM. Jlpyrne neTepMUHUPOBAHHBIE WM3MEHEHUS B JHUCKPETHOM
KaHajle OTCYTCTBYIOT, TaK KaK peIlalolee yCTPOHCTBO BBIJAET CHTHAJIBI
¢duxcupoBanHoir popmel. Ocmanvuble mpu axkmopa asraomes cayyaunvivu. OHI
COCTOSAAT B CMewjeHuu HOMepo8 NOo3UYUull i* BbIXOOHOU NOCIe008aMeNbHOCU
OMHOCUMENLHO HOMEPO8 NO3uyuti i 6X00HOU nocaedosamenbHocmu  (OMMOKH
CUHXPOHU3AIMH, T.C. BBIMAJEHUE M BCTaBKA CHMBOJIOB), B OTJIMYUHU BBIXOJHBIX
CHMBOJIOB OT BXO/HBIX Ha HEKOTOPBIX TO3HUIIUSIX CHUMBOJIBHOTO CTUPAHUSI.




Ha npakTuke AMCKPETHBIA KaHAJ 06Da3VeTC5I COBOKYIIHOCTBIO YCTPOMCTB
HDeO6DaSOBaHI/IH CUTHAJIOB M HCHIPCPHIBHBIMHKW KaHaJIaMH KW BBIIIOJHSIACT d)VHKLII/IIO
(bI/I3I/I‘IeCKOI‘O YPOBHS IPOrpaMMHOM CTPYKTYPEI BEIYHUCINTECILHON CETH.

B cBoro oyepeab HenpepbIBHLIM KaHAJ, MMEHYEMBIA KaHAJIOM CBSI3H BKJIIOYAeT
JJUHHUHW CBA3HU (d)I/ISI/I‘-IGCKVIO cpeay pacinpoCTpaHCHUA CI/IFHaJIOB) n_CpcacTrBa
KaHaJ’IOO6D330BaHI/IH " YIIUIOTHCHHSA, O KOTOPBIX PE€Yb HOﬁI[CT JaJIbIIIC.

21.2. JIuHUU CBA3U U UX BUIDI.

CocTaBHOW YacCThIO KAHAIOB CBS3M SIBISIIOTCS JIMHUM CBSI3U, MO KOTOPBIM
pacipoCTpPaHSIOTCA JJIEKTPOMATrHUTHBIE CUTHANbl. B 3aBHCUMOCTH OT KOHKPETHBIX
YCJIOBUH, B KOTOPBIX OPTraHU3YeTCs CBs3b, JUIA MEpeJadyd CHTHAJIOB HMCIOJIB3YIOTCS
MIPOBOHBIC WIIA PAIUOJIMHUY.

[To mpOBOJHBIM JUHHSM HJIEKTPOMArHUTHOE IIOJIE PACIpPOCTPAHSIETCS BIOJb
HENpephIBHONW Hampapisiomeil cpeapl. K NpoBOIHBIM OTHOCATCS 8030VuiHble U
KabenvbHble TUHUU, 80THOBOObL, CEEMOBOObL.

[lo pamuonuHUAM COOOIIEHUSI TMEPEAAOTCS MOCPEACTBOM PACIPOCTPAHECHUS
AJIEKTPOMArHUTHBIX BOJIH B CBOOOIHOM IPOCTPAHCTBE.

Hcrtopuyeckn nepBbIMH BO3HUKIM M MPUMEHSIOTCS O HACTOAIIETO BPEMEHU
BO3IyIIHBIC JIMHUK (uenu). Bo3gymHas uwenb npedcmasisem cobou napy
U30UPOBAHHBIX — MEMALIUYeCKUx  Npo60008,  3AKPEnjieHHblX HA  HEeKOMOPOM
paccmosanuu Opye om Opyed, B PE3yJlbTaTe Yero poib H30JIATOpAa MEXIYy HHUMHU
BBITIONHSIET Bo3AyX. [loaBemnBaioTCs MpoBOJa Ha JEPEBBSIX WM KeJIe300€TOHHBIX
oropax.

Heoocmamkamu — 6030ywinbix  1uHutl  SBJISIOTCS  3HAYUTENBHOE  GIUSAHUE
KAUMAMUYECKUX YCI08Ull HA YCMOUYUBOCb pAbdOMbl CUCEMbl CBA3U, 6bICOKULL
yposeHb nomex (OT BBICOKOBOJBTHBIX JIMHWNA, PaJUOCTAHIIMMA, KOHTAKTHOH CETH
MKEJIE3HBIX JIOPOT), Malbll OUANA30H YaACHOM.

Kabean cBs3u npeocmasnsiem coboii Hekomopoe Koauyecmeo HpOBOOHUKOS,
U30IUPOBAHHBIX Opye om Opyea. B KadecTBe H3OJSAIMHM HCHOJIb3yeTCsl KaOenbHas
Oymara WM pa3IMyHble PA3HOBUAHOCTU IuiacTMacc. [l mpenoxpaHeHHus OT
MPOHUKHOBEHUS BJIATM TPOBOJHHUKHU 3aKIIOYAIOTCS B TEPMETHYECKYIO O00O0JIOUKY.
CBepxXy HakJaJAblBalOT 3alIUTHBIE MOKPOBBI, MpeloXpaHsmomme Kaldenb OT
MEXaHUYECKUX MTOBPEKICHHM.

[Tapa mpoBOAHUKOB 00pa3yeT 3JIEKTPUUYECKYIO IIeMb, M0 KOTOPOH mepenaercs
curHas. llepexom OT BO3AYNIHOM Ienmd K KaOeTbHOW TMO3BOJMII CYIIECTBEHHO
YMEHBIIUThH BIUSHUE KIMMATHYECKUX YCIOBUN Ha pabOTy CHCTEMBI CBSI3H, CHU3HUTH
YPOBEHb MOMEX, PaCIIUPUTh pabounii Auana3zoH yactoT. Kabean noapasenstorcs Ha
II0JI3EMHBIE, TTO/IBOIHEIC U TIOJBECHEIE.

Ilpu nr0b6om ude snekmpudeckou cesasu (menegonus, menesuoenue, nepeoayd
OauHbIX U m. 0.) Nno JUHUAM nepedaemcs dnekmpudeckas 3Hepeus. Ilo wmepe
pacrpocTpaHeHHsI 1O IeNM 4YacTh HHEPrUu TepsieTcs (pacceuBaercs), YPOBEHb
NepeaBaeéMoro CHUTHaja TOCTOSHHO CHIDKAETCS W MPH OOJBINOW [UIMHE JIMHUH 10
IIPUEMHOTO KOHIIa CUTHAJl JOWJET HACTOJBKO OCIa0JIEHHBIM, YTO €ro Heib3s Oyier
peructpupoBaTh. Ha  nuHMAX ~ OONbLIOW  HPOTSHKEHHOCTH  pa3MeIaroTCs
YCUJIMTENbHbIE CTAaHIUM (IIYHKTHI), IJI€ OCJIa0NeHHBbIH curHan ycunusaercsa. [lpu
ATOM 4eM OoJibllie Oclla0JieHHe CHUTHala B Ienu (Ha €IWHUILY JJTMHBI), TEM dallle
JOJDKHBL ~ OBITh  pa3MeIleHbl YCHJIUTENbHBIE IYHKTHl. PaccTrosHue Mexay
YCHIIUTEIHHBIMHI TTYHKTAMH 3aBUCHT OT KOHCTPYKIIUU KaOelsl U CUCTEMBI TIepeiadn |
KOJIEOJIETCSI OT TPEX J10 HECKOJBKUX JIECATKOB KUJIOMETPOB.




PaGoThI M0 cO3/1aHUI0 BOJHOBBIX JIMHUHN CBSI3M HadaThl emie B 50-X rogax Kak y
Hac B CTpaHe, Tak M 3a pybOexxoMm. BosHoBoa npedcmasnsiem cobou o0OvIuHO
Memaniuyeckylo  mpyoy,  GHYMPEHHAS — NOBEPXHOCMb  KOMOPOU  HOKpublma
MOKOHECYWUM CLOeM U 3AUUMHOU OUIIEKMPUUECKOU NiIeHKOU. DIEKTpOMarHuTHas
JHEPTUsl  PACHpPOCTPAHSETCS  BIOJb TOJOCTH TakoW TPyObl. BOIHOBOIBI
MIPOKJIAJIBIBAIOTCS B TPYHTE B METAJUIMUECKUX TpyDOax Oosbliero auamerpa. Bomxnosas
JUHUA TIEpellayd TO3BOJIAET Nepe/laBaTh CUTHAIBl B OYEHb IIMPOKOM JHara3zoHe

4acToT [(35...40)*109 I'm]. DToT AMana3oH B COTHU M THICSYM Pa3 IPEBHIIIACT
JMarna3oH 4acToT, B KOTOPOM MOXHO IepeaaBaTh CUTHANBI 10 KaOeIbHBbIM JIMHUAM
CBSI3HU.

N300perenue na3epa MpUBENIO K CO3JAaHUS ONTHYECKUX JHHUMH cBs3u. Mx
OCHOBOMl SIBIISIIOTCSI ONTHYeCKHe Kaleau CBA3M (MX €€ HA3bIBAIOT BOJOKOHHO-
ONTUYECKUMH), COAEPMKAIIUX PSAJl CBETOBBIX KU (BOJOKOH), 3aIIMIIEHHBIX OT
HETMOCPEJCTBEHHOT0 KOHTAaKTa C BHEIIHEW Cpeloil M MeXaHudeckoil aedopmaruu.
Juametp BosiokHa coctaBisieT okoyio 100 Mmkm. Kabens MOXKeT comepkaTh OT €AHMHHIL
710 HECKOJIBKHX JIECATKOB BOJIOKOH, 3aKJIIOYSHHBIX B OOIIYI0 000JI0UKY.

Paboma sonoxonnozo ceemogooa ocnosana Ha npuHyune NOIHO20 6HYMPEHHE20
OMPadceHusi npu PaAcnpoOCmMpanerul ceemogozo ayua (cm. puc.21.4) 6 osyxcioiinot
CMEKNAHHOU HUMU ¢ pa3HbIMU KO3 guyuenmamu nepexnoverus nl u n2.

[Ipu nepenaue curHajioB MO BOJOKOHHO-ONTHYeCKUM JHMHUAM cBsizu (BOJIC)
He0o0X0IMMO MPeoOpa30BaTh EKTPUUECKHUI CUTHAT B CBETOBOM JIy4, COXPAHUB BCIO
MH(POPMAIIHIO, COJCPIKAIIYIOCS B CUTHANE. J{J1s1 3TOH 11eH NCTIONb3yeTCsl ONTHYECKHUMA
MOAYJISITOP, CBETOBOM JIyd Ha BXOJE KOTOPOTO OKAa3bIBAECTCS MPOMOAYIUPOBAHHBIM
OCHOBHBIM CHUTHAQJIOM (HampUMEp METOAOM AaMIUIUTYIHOM MOAYJSIMM, KOrjaa
W3MEHSIETCd MHTEHCUBHOCTH Jiy4a). Ha mpueme cBeTOBO# curHan mnpeoOpasyercs B
ANEKTPUYECKUI ¢ ToMOIIbl0 (oroaerekropa. Ontudeckas auHUs cBsizu (puc.21.5)
COJIEPKUT, KaK U KabenbHas, YCHUIIUTEIbHbIC CTAHIIUHU (ONTUYECKUE U DJICKTPUUECKUE
- ¢ IpeoOpa3oBaHNEM CBETA B SJIEKTPUUECKUN CUTHAT).

O>xujaercsi, 4To CO BPEMEHEM OINTHYeCKHEe Kalesln CYIIECTBEHHO MOTECHST
ANIEKTpUYECKUe Kabesy, TaKk KaKk OHM UMEIOT psij npeumyiecTB. OCHOBHbBIE U3 HUX:
omcymcmeue OepUUUMHLIX MAMepuanos, UOealbHas U30Aayus JUHUY, Maible
eabapumuvl u mamepuanroemkocmos. Onmuyeckue Kadeau no3eonalom, K Mmomy ice
nepeoasamv CUSHAI 8 NOJIOCe YACMOM 8 COMHU PA3 NPeGbLULAOWYI0 NOOCY 4acmom
IeKmpudecKux Kaoeneu.

Papguopeneiinas aunusi (PPJI) otHOcuTcs k paguonuuusiM. OHa COAEPIKUT
HECKOJIbKO IPHEMONEPENAIONINX pPaJUOCTAHLIUN, KOTOpbIE pa3MElIaloTCsl Ha
paccTosHUM TMPSAMOM BUAMMOCTH Mexay aHTeHHamu (puc.21.6). Ha okxonewHoi
Nepearoleil CTaHIUU MPOMCXOAUT MPeoOpa3oBaHUE 3BJIEKTPUUECKOIO CHUTHalda B
PaauoBOJIHBI (CKOHLIEHTPUPOBAHHBIE B BUJE OCTPOHAIPABICHHOTO Jy4a), KOTOpPbIE
M3JIy4aroTcs aHTeHHOH. Ha okoHeuHOW MpHeMHOM CTaHIIMM BBINOJIHSAETCS 00paTHOE
npeobpazoBanue. O6sryHO PPJI paboTaroT B Auama3oHe CAaHTUMETPOBBIX JUIMH BOJH

(dacroTa 109 I'm).

B 3aBucumoctu OT penbeda MECTHOCTH U OCOOEHHOCTEW pacIpOCTpPaHECHUS
paavoBOJIH BBICOTAa aHTEHHBI Ha omopax wusMenserca ot 10..20 mo 70..80 M, a
paccTosiHUE MEXy coCeTHUMHU cTaHIusIMU cocTaBisieT 30...65 kM. [IpomexxyTounbie
craniuu (ITPC) cioyxat ajis peTpaHCIAINi CUTHAIOB, TO €CTh MPUHUMAIOT CHUTHAJIBI
(paguony4) OT mepenaroleil CTaHIMK, YCHIIMBAIOT WX U TEPeJaroT B HAIPaBJICHUU
MOCTEAYIONIEH CTAaHIUH.



PazpaGotka panuopeneiiHbpIX JIMHUN mnepenaud Hadanack B 1953 romy. K
HAacCTOsIIEMY BpeMEHH MpoTshbkeHHOCTh PPJI y Hac cocTaBisieT OKOJIO COTHHU ThICAY
KHJIOMETPOB.

Pa3sHOBUIHOCTBIO paguOpeneiHON JIMHUM SIBJISIOTCA CHYTHUKOBbIE JIMHHMU
cBs3u (puc.21.7), B KOTOPBIX POJIb PETPAHCISATOPA BHIMOIHICT HE Ha3eMHAs CTAHIINS,
a CIIyTHHUK CBSI3U (TOYHEE MPUEMHO-TIEPENAIONINN PETPAHCIATOP), TOMEUICHHBIH Ha
cinytHuke. Ha 3emiie cTposiTcsi OKOHEUHBIE CTAHIIMU C 11apaboIMueCKUMU aHTEHHAMU
U YCTPOWCTBAaMHU HABEACHUS HA AHTEHHY CHyTHUKA. CIYyTHUKOBBIE JUHUU CBS3U
SBJIAIOTCSL IIMPOKOIOJIOCHBIMU. CIIyTHUKOBBIE CHUCTEMBI IIO3BOJIAIOT IE€pEAaBaTh
nH(OpMaLIMIO B OTAAJCHHbIC PAallOHBI 3HAYUTENBHO JIEIIeBlIe U C Oojee BBICOKUM
KayecTBOM, YeM I10 Ha3eMHBIM paJUOpPENCHHBIM W KaOENbHBIM JIMHUSM CBSI3H, a
TaK)kK€ OpraHU30BaTh CBSA3b C TPYAHOAOCTYIIHBIMH palOHaMu, K KOTOPBIM
MPOTATUBaTh HA3EMHbBIE JIMHUHU CJI0XKHO U JI0pPOT0, a UHOTa U IPOCTO HEBO3MOXKHO.

Kpome omMcaHHBIX CyHIECTBYIOT M JApyrue paauoiIuHUM  (Hampumep,
TponocgepHbIe, METEOPHBbIE U JIP.).

Ha mpakTuke, ecnmu 3T0 HEOOXOIUMO, MOXKET OBITH OCYIIECTBIIEH MEPEeXo]l OT
JIMHUM CBSI3U OJHOIO TUIA K JIMHUM CBSI3U APYroro TUma (Mpu yCIOBUU COTJIACOBAHUS
XapaKTepUCTHK CUTHaja M JIMHUU CBA3M), TO €CTh BO3MOXKHO HCIIOIb30BaHHUE
pa3IUYHBIX KOMOUHALIMM TUHUN CBSI3U.

21.3. KaHa/ipl TOHAJILHOW YaCTOTHI U UX OCHOBHBIE XapPaKTePHUCTUKH.

B Hauane pa3BUTHA TEXHUKM MHOIOKAaHAJIBHOM CBSI3M 10 MEXIYTOPOIHBIM
KaHajaM CBfA3M I[lepellaBajach HCKIIOYUTENIbHO TeleoHHas HH(OpMalusl.
Tenegponnas cesa3v u 6 Hacmosaujee 8pems umeem HauboIbuULl YOenbHblll 8ec cpeou
gcex 6u006 ceasu. 1103TOMy OCHOBHBIM THIIOM KaHajla CBSA3M, 0Opa30BaHHBIM
anmnapaTypoi  MHOTOKaHaJIbHBIX  CHUCTEM  IIepelayd,  sSIBJSAETCH  KaHaJl,
ol0ecreynBalOIIMil Nepeaavyy peyeBoro curHaja. KaHan Takoro Tuma HOJy4u
Ha3BaHME KaHAJIa TOHAJBHOM 4acToThl (KaHaa TU). DToT ke Tl KaHaa MOy
HanOoIbIIee PACIPOCTPAHEHUE | JUIS TIepeIadn JaHHbIX.

Kanan TY - cosokynnocms mexuuueckux cpeocms, obecneuusaiowjas
nepeoavy CueHani08 NeKmpocesA3U 6 HOPMATUZ0BAHHOU IPPEKMUBHO UCNONb3YEMOU
noznoce yacmom 300...3400 ['y. Ita nojaoca 4acTOT COOTBETCTBYET PEKOMEHJOBAaHHOMN
MKKTT mnonoce gactot peueBoro curnaia. [lo kanany TU MOXkHO Takxke nepenaBaTh
CUTHaJIbl Tesnerpaduu, GakCUMUIBHON CBS3U, a TaK)Ke€ HU3KO- M CPETHECKOPOCTHBIX
CUCTEM IepeJjaur JaHHBIX. Takas BO3MOYKHOCTb CYHIECTBYET IOTOMY, YTO CIEKTPHI
9TUX CUTHAJOB YyXK€ CIIEKTpa pe4eBOr0 CUTHaja, Ha Ieperady KOTOpPOro pacCUMTaH
kaHan TY. CoOTBETCTBEHHO M JpYrMe XapakTEpPUCTUKH KaHalla IO3BOJISIOT
OCYILIECTBIIATH Nepeady YKa3aHHbIX CUTHAJIOB.

Cranpapruelii. kanan TY wuwmeem oounaxosvie xapakmepucmuku, 6He
3a8ucumMocmu 0Om moz0, 6 KAKOU 4aCmMOMHOU cucmeme nepeoaiu OH NOLYYEeH (8
Kabene, paouokauane u m.o.). bOIbIIMHCTBO XapaKTEepUCTUK KaHajda HOPMHUPYETCS B
3aBUCHUMOCTH OT €ro NpPOTSDKEHHOCTH WM 4YHCla TeperpueMHbIX ydacTkoB. B
HACTOAILEE BpeMs JCHCTBYIOT JBa HOPMAaTHBHBIX JIOKYMEHTA, OIPEAEIAIOINX
XxapakTepucTUKH KaHana TH. D10 “BpeMeHHbIE HOPMBI Ha 3JIEKTPUUYECKHE TAPAMETPBI
TUINOBBIX KaHAJIOB, TPYNIOBBIX TpakToB M paguokaHanoB EACC”. u mnpukas
MHUHHCTpA cBA3M OT 18.03.1975r., yTBEepKIarOIINi 3TH “BPEMEHHBIE HOPMBI .

Hopmbl EACC oxBaThIBaloT 0O0JbllIee YUCIO MAPaAMETPOB U ONPEAEISIOT HX
OoJyiee JKECTKO, 4YeM IMpHKa3, OTHOCSIIMIACS K KaHajgaMm JEHCTBYIONIEH CEeTH, Ha
KOTOPBIX €CTh anmnapaTypa, pa3paboTaHHas 10 U31aHUs “BPEMEHHBIX HOPM .



Kak yxe ynomMuHamoch, XapakTepUCTHKU KaHamoB TY ompenensroTcs uX
MPOTSHKEHHOCTBI0O M YMCJIOM IEPEIPUEMHBIX YYacTKOB, MOATOMY 00a yKa3aHHBIX
(¢parMeHTa HOPMHPYIOT MAapaMeTPhl KAHAJIOB B 3aBUCUMOCTH OT MX JJIMHBI U YHCIIA
nepenpueMHbIx ydactkoB. CTaHIapTHbIE KaHaibl AaHHBIX 1Y HCHONB3YIOTCA JUIS
nepenavyn JaHHbIX co ckopocThio oT 500 (uHorma ot 200 6ut/cex) mo 4800 6ut/cek (B
MOCJIeIHEE BpeMs MOSBUIIMCh KaHAJIBI CO CKOpPOCThIo mepenaun 9600 out/cek. Takue
KaHaJIbl HOCSIT Ha3BaHUE CPETHECKOPOCTHBIX.

Jlnst opraHu3anid HU3KOCKOPOCTHBIX KaHajaoB cBs3u (50 - 200 Owut/cek.)
MCIOJIb30BaTh KaHalbl TU 3KOHOMUYECKH Herlennecoo0pa3Ho. OOBIYHO ISl ATON LEH
UCIOJIb3YIOTCSl CTaHJApTHBIE TejerpadHble KaHaibl TOHAIBHOTO TelerpadupoBaHUs
(TT) ¢ yacToTHOM MonyJALMEH, MapamMeTpbl KOTOPOW TaKKe NPOHOPMHUPOBAHBI
YKa3aHHBIMH BBILIE JOKYMEHTAMHU.

KauectBo cBsi3M 1O KaHaly ONpENENseTcd €ro  XapakTepUCTUKAMU
(mapameTrpamu). OCHOBHBIMH XapaKTepUCTHUKaMu KaHana TY sgBistoTCs:

1) Juaepamma ypoens ranana - rpaduk, MOKa3bIBAIOLIMA M3MEHEHHE YPOBHS
nepenayd IpU MPOXOKIEHUU CUTHANA MO0 JIMHUHM CBS3M OT OKOHEYHOH CTaHIMH
nepeaayun (BXo/1 KaHajia) 10 OKOHEYHOM CTaHIIMK MpuemMa (BBIXOJI KaHaua).

2) Ocmamounvle 3amyxanus (ycunenue) - pabodee 3aryxaHue (yCHUICHHUE)
KaHaja, OIpeesieMOe B YCIOBUAX 3aMbIKaHUS BX0/1a U BbIXOJa KaHaJla HA aKTUBHbIE
CONPOTUBIICHUSI HArpPy30K, paBHbIE HOMHHAJILHOMY 3HAUYEHHUIO BXOJIHOTO U
BBIXOJHOI'O CONPOTUBIIEHUH KaHaJla COOTBETCTBEHHO (KaK YEThIPEXITOIIOCHUKA).

3) Yacmommnas xapaxmepucmuka 0Cmamo4Ho20 3amyxanusi - 3aBUCHMOCTh
OCTaTOYHOTO 3aTyXaHUsI OT 4aCTOTHI.

[To yacTOTHOHN XapaKTEepPUCTHUKE OCTATOYHOIO 3aTyXaHHUS MOXKHO OMNPEIEIUTh
qacToThl 9(Q(GEKTUBHO NepesaBaeMoi 1moock! 9acToT kanana (f1, f2).OgeBuano, 4ro

g kagana TH:

f1 =300 I'z, a fp = 3400 I'm.

AMHJ’II/ITy)IHaH XapaKTCPUCTHKA KaHalla 3aBUCHUMOCTH BBIXOAHOTO YPOBHA OT
BXOJHOT'O YPOBHs CUI'HAJA.

Z[J'ISI OLICHKHN KaueCTBa CBA3W MHCIIOJIB3YCTCA W PAA APYIrUX XapaKTCPHUCTUK,
KOTOPBIC MOKHO PAaCCMOTPETh CAMOCTOATCIIBHO.

21.4. llInpokonoa0cHbIe KAHAJBI CBA3H.

Jins  mepenaud  HEKOTOPBIX BHUJIOB CUTHajoB kaHan TY  oxa3piBaeTcs
HenpuroaueiM. Hampumep, ans mepemaun JaHHBIX cO ckopocTsiMu Oonee 9600
OuT/CceK; A Nepeiayl CUTHAIOB 3BYKOBOI'O BEILIAHUS, 3aHUMAIOIIUX, B 3aBUCUMOCTHU
OT TpeOOBaHMI K KadecTBY BOCIPOU3BENEHUs, Mojocy MMpUHOHN 6...15 k[l u T.1m.
HeoOXo/lMMa OpraHu3anys CHelUalbHbIX KaHaioB. OHU MOTYT, B YaCTHOCTH, OBITbH
00pa30BaHHBI C MOMOIIBIO CIIEHUAIBHON anmaparypsl MyTeM 0ObeAMHEHUs ABYX WU
Tpex kaHanoB TY.

Jns mepenaud ra3eT ¢ IMOMOINBIO (DaKCUMHIJIBHBIX CHTHAJIOB, a TaKxke
BBICOKOCKOPOCTHOM mepeaaun JaHHbIX (CO CKopocThio mepenaun > 10 Kowur)
TpeOyercs Ooliee MIMPOKas MOJIOCa YaCTOT, KOTOpast 00pa3yeTcst MyTeM 00beOuHeHUs
coceonux no yacmome Kananog T u coz0anus munoewix 2pynnoewvix mpaxmoe. Ha
Oaze munogvix 2pynnoGelx MpaKmos ¢ NOMOWbIO CHEYUATbHO20 KAHAN000paA3yIouezo
obopyooeanus, O KOMOPOM peub Notoem Hudice, Op2aHUu3yIom HURoevle
WIUPOKONOIOCHbIE KAHATbI.



I'pynnoBble TpPakThl U COOTBETCTBYIOIIME UM IIHPOKOMOJIOCHbIE KAHAJBI
Ha3blBalOT THNOBBIMHM, €CIM OHU HOPMAJIM30BAaHbI MO BCceM mnapamerpam. B
3aBHCUMOCTH OT 4YHCJIAa OOBEAMHEHHBIX B TPYMNIOBOW TPAKT YAaCTOTHBIX I10OJIOC
kaHanoB TY, a cnenoBaTenbHO, OT IIUPUHBI CIEKTpa TIPYHIOBOMY TPaKTy
IIPUCBAUBACTCS HA3BaHUE IPEArPYIIIOBOM, IEPBUYHbBINA, BTOPUYHBINA U TPETUYHBIH.

IInpoKONoJOCHBIM KaHaJIaM, 00pa30BaHHBIM Ha 0a3e THUIOBBIX I'PYIIOBBIX
TPAKTOB, IIPUCBAMBAIOT HAaWMEHOBAaHHE OJHOMMEHHOI'O TIPYIIOBOIO TpakTa.
CoOTBETCTBEHHO, Pa3INYaloT:

[ mpeArpynnoBoi MIMPOKOIIOJIOCHBIH KaHall ¢ mojocoil yactoT 12...24 xI'n Ha

OCHOBE Tpex kaHainoB TY;
[J nepBuunblii mmpokonoiocHsiid kanai (ITLIK) ¢ monocoit yactot 60...108 xI'1g
Ha ocHOBe 12 xananoB TU;

) BropuuHblii mmpoxononocHeld kaHan (BIIK) ¢ monocoit wacror 312...552

kI'11 Ha ocHOBe 60 KananoB TY;

[ rpetrunblii mupokonosocHsil kaHan (THIK) ¢ nmosocoit wacror 812...2044

kI'11 Ha ocHOBe 300 xananos TU.

B 3aBUCHMOCTH OT MOJIOCHI YacTOT MEPBUYHBIX CHTHAJIOB, KOTOPBIC HYKHO
nepeaarb, BbIOMpaeTcss TOT WJIM MHOM IIMPOKONOJIOCHBIM KaHan. Hampumep, s
(hakCHMHUIILHOM CBSI3M TPHU TIEepeladye raseT ¢ MOMOINbI0 amnmapatypel “Tazera-2”
ucnons3yercss BIIK, a mpu nepepaun AaHHBIX CO CKOPOCTBIO HECKOJIBKO JIECSTKOB
kuio6ox - ITHIK.

Jlis mepeaayn CUrHajloB TEJIEBU3MOHHOTO BEUIaHUs TpeOyeTcsl KaHall CBA3M CO
ciektpoM 10 6 MI'n. Takoil kaHam MOXeT ObITh 0OPa30BaH C MOMOIIBIO IPOBOJAHBIX
CHCTEM Iepeslaul, paboTaroIuX 10 KOAKCHAIbHOMY Ka0ellto.

PaccMoTpeHHBIE IIUPOKOIIONIOCHBIE KaHAIBI CBS3M OTHOCSTCS K TPOBOIHBIM
cucTeMaM Iepegayu.

CozflaHue MIMPOKONOJOCHBIX KAaHAJIOB CBS3U, O0pa3yeMbIX paJlocHcTEMaMu
nepesiayu, CTPOUTCS Ha APYTUX OPUHIIMIIAX.

Ha pwuc.21.8 mpexncraBieHa yhOpoIIeHHas cXeMa paJuOKaHanda CBS3H.
IlepenaBaemoe cooOlieHHe MOCTymaeT B IpeoOpa3oBarenb, KOTOPBIA Mpeodpasyer
ero B DoJekTpuueckuil curHan. [locnenHuit mocTymaeT HEMOCPEACTBEHHO Ha
paaMonepesaroniee yCTpOUCTBO, COCTOSINEE U3 MOAYISTOpA, T€Heparopa HeCcylleu
9acTOTHl W YCWIHTENS MOIYJIUpyeMbIXx Kosebanuii. C aHTEHHBI DSHEPIrHA
pazuoyacTOTHBIX KoJIeOaHMI TepelaTuhKa W3IydaeTcsi B TPaKT paclpoCTpaHEHUs
paguoBonH. Ha mnpuemMHoM KoHue panunoBosiHbl HaBoaar JJIC B aHTeHHe.
PaguonpuemMHoe yCTpOWCTBO € HMOMOIIBIO CENEKTUBHBIX Liened OT(UIbTPOBHIBAET
CUTHaJ OT NoMexu. B nerexkrope mpoucxoguT mpolecc, OOpaTHBI MOIYJSAIUN -
BBIJICJICHUE M3 MOIYJIHPOBAHHBIX KOJEOAHUH HMCXOMHOTO 3JIEKTPUYECKOTO CHUTHAJIa,
KOTOpBI B mpeoOpa3oBaTesie CHOBa MpeolOpa3yercs B COOOIIEHHE, JTOCTABISEMOE
aOoOHEHTY.

Pagnokanaiel MOTYT OBITH OZHOCTOPOHHHE, ABYXCTOPOHHHE, CHMILJICKCHBIE H
TYIUIEKCHBIE, MOT'YT OpPTraHM30BbIBaThCS B PAHOCETh.

I'nagnoe omauuue 6 uUCNONBL308AHUU PAOUOKAHAIO8 NO CPABHEHUIO C
NPOGOOHBIMU KAHANAMU CEA3U NO CXeMe, NPUBEOEHHOU 8blule, COCIOUM 8 MOM, 4Mmo
nepeoasaemvlii CUSHANl PACNONA2AemCcsl 60 6Cell NOA0Ce Yacmom paouoKauand, u
B03MOJICHOCIU ~ KAYECMBEHHOU  nepeoayu  9Mmo2o0  CUSHANA — ONpeoesitomcs
COOMHOUleHUEM e20 CNeKMpa U NONOCbl Yacmom, 3anumaemou p/kanarom. 1llupuna
ATOM MOJIOCH! ompesenseTcs AMana3oHOM YacToT HcHojb3dyeMoro p/kanana: KB,
YKB, /IB. C/IB u ap. uiu sxe 1uana3oHoM JJIUH p/BOJH.




Hwke B tabmune 21.1 npuBenena kiaccudukanus p/BonH. Hapsgy c
NPUHATHIMU B TaOnuIle Ha3BaHUSIMH M OOO3HAUEHUSIMH TIOJB3YIOTCS JIPYTHMMHU
YCIIOBHBIMUA Ha3BaHUSIMU I TOJIOC YacTOT, BBIIEISEMBIX JUISI TE€X WM HHBIX
npuMeHeHuii: cBepxanuHHbie BonHbB (CIIB), mmaHBIe (/[IB), cpemnue (CB),
kopotkue (KB), ynbrpakopotkue (YKB).

CBepXIJIMHHBbIE BOJIHBI B 1L[€JIOM COOTBETCTBYIOT MUPHUAMETPOBBIM, IJIMHHbIE
KHJIOMETPOBBIM, CpeHHEe - TEeKTOMETPOBHIM, KOPOTKHE - METPOBBIM, a
YJIbLTPAKOPOTKHE BOJHBI OOBEAMHSIOT qrana3on ¢ Homepamu 8...11 (cm. Ta6m.21.1).
HNuorga k YKB 0THOCAT U J€HUMETPOBBIE BOJIHBL.

Paoduopeneiinvie kananvl ceazu OnudCe K NPOBOOHBLIM KAHANAM C8A3U NO
cnocobam  opmuposanus WUPOKONONOCHbIX KAHAN08, YeM PAOUOKAHAN08 6 UX
K1ACCU4ecKkom 8uoe, paccCMOmpeHHble gblule.

Pagunopeneiinpie cUCTeMBl Tepefadd, Kak ObLIO paHee CKa3aHo, CIyXKaT Ul
TeaeOHHON CBsI3U, MPOrpaMM Iepefadyd 3BYKOBOTO U TEJIEBU3HOHHOTO BeElaHUS,
mU@POBBIX  JAHHBIX © Apyrux cooOmieHwid. [llupwHA TONOCHI  CUTHAJIOB
MHOTOKaHAIbHOM Telne(OHMUM U TEJNEeBHUIEHUS COCTaBlsieT Heckoibko MI,
HEHAMHOTO MEHBIIIE IOJIOCHI CHUTHAJIOB IPH Nepenadyn AaHHbIx Oonee 10 Kout/cek,
MO3TOMY Il WX TepeJayd MOTyT OBIThb MCHOJb30BaHbl JHAIa30Hbl TOJBKO
JEIUMETPOBBIX U CAHTUMETPOBBIX BOJIH, 00I1ast uprHa KoTopoil coctasisger 10 rl'm.
Kak ykaspiBanoch, B 3TUX JUana3z0Hax MOYTH MOJTHOCTHIO OTCYTCTBYIOT aTMOC(epHBIe
Y TIPOMBIIIUICHHBIC TTOMEXH.

B 3aBucumocTH OT HCHONB3YEMOrOo BHJA PACIPOCTPAHEHHs] PAAHOBOJIH,
paauopeJieiinble KAaHAJbI MOXKHO Pa3C/iUTh Ha J[Ba BUJA: MPSAMONA BHAMMOCTH U
TpomnocdepHbIE.

Haunbonee mmpoko MPUMEHSIOTCS p/p KaHAIbl NEPBOTO BUAA C PACCTOSHUEM
Mexnay coceguumu cranuusaMu 40...70 km. [lo mpomyckHoit cmocoOHOCTH p/p
CUCTEMBI MPSAMON BUIUMOCTH Pa3/eisaOT Ha TP OCHOBHBIX BUJIA.

P/p cuctemsl ¢ Goabmioit emMkocthio (600...2700 u 6onee kananoB TYU u kanan
nepefadyd CUTHAJIOB TEJIEBUACHUS C OJHUM WM HECKOJIbKMMHM KaHaJlaMH 3BYKa)
WCTONB3YIOTCSA i1 OpraHW3allid  MarucTpajbHBIX p/p KaHAIOB  OOJbBIIOMI
MPOTSHKEHHOCTH.

P/p cucremsr cpenneit emkoctu (60...600 xananoB TY wnm kaHan TeneBeaHU)
WCTIONB3YIOTCS JJIsl OpraHU3allMi BHYTPU30HOBBIX COSTUHUTEIBHBIX JTHHUH.

ManokaHanpHble p/p cuctemsl (6...60 xanamoB TY) wucmonb3yroTcs i
OpraHU3aIMi MECTHBIX COCIMHUTEIbHBIX JTNHUH.

[To cnocoby mepenayn CUTHANOB pP/p KaHAIbI, KaKk M TPOBOJHBIE KaHAJbI
paznensitor Ha aBa tuma: ¢ yacToTHbIM (YPK) u Bpemenuwsim (BPK) pasnenenuem
KaHaJOB.

P/p cucrembl ¢ YPK no3Bosii0T opraHu30BaTh OOJIBIIOE YUCIIO KAHAJIOB CBSI3H.
Kpome Toro, ucmonb3yercs Ta ke amnmapaTypa OObEAMHEHHs KaHAJOB, YTO M Ha
MPOBOAHBIX KaHallaX, a 3TO IO3BOJISIET HEMOCPEICTBEHHO CTHIKOBATh Ha BXOJE U
BBIXOJI€ TPYIIIOBOTO TPaKTa 0e3 JeMOTyISINH.

B p/p cucremax ¢ BPK wuwncno kaHamoB MeHbIE, OJHAKO armapaTrypa
00BEIMHEHNUS U TIpUEMOTIepeIaroNIas anmnaparypa 3/1ech Ipolle U KOMIaKTHee.

P/p  kamanvl,  ucnonvzyrowue  a¢hgexm  Ooanvmeco  mponocgeprozo
pacnpocmparerus p/6oaH Hazviearom mponocgepuvimu p/p kanaramu (TPPK).

Cocennue cranniuu TPPK 06b14HO pacnonaratorcs Ha pacctossauu 200...300 K,
KOTOpOE TpH OJIArONPHUATHBIX YCIOBUSX MOXKET ObITh yBenumueHo 10 500 k.
Bo3mMoXHOCTE TIepeKphIBaTh TakWe OOJIBIIAE PACCTOSTHHUS SIBISETCS OCHOBHBIM
npeumyuiectsoM TPPK.
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O6mwmit mpunnun noctpoenus TPPK cxoneH ¢ mocTpoeHweM p/p KaHAIIOB
OpsAMON BHUJIMMOCTH, T.€. nepenada paauocurHana B TPPK Takke ocymiectBisercs
IIOCJIe/IOBATEIBLHO OT OJHOW CTaHIMU K Jpyro. OpHako, 3aTyXaHHe CHTHajla Ha
yyactke TPPK Benuko: oxono 200 nb, curHan Ha MecTe mnpuemMa HMEET
MHOIOJIly4€BOM XapakTep M InoaBepkeH 3amupanusm. Ilostomy B TPPK
MPUMEHSIIOTCS TepeaTyuku OONbIIOW MOIIHOCTU (A0 JECATKOB KHJIOBAaTT) H
OCTpOHANpaBJCHHbIE AaHTEHHbl. /{na yayuwenus kawecmea pabomwvl TPPK na
CMAHYUAX NPUMEHSION PA3HECeHHbII npuem u opyeue memoowvl 60pbOblL ¢ OblCMPLIMU
3AMUPAHUAMU.

IIponyckHas cnocooHocTh TPPK 00buHO coctaBisier 12...60 xananos TU. B
p/p cucreMax CTOMMOCTh COOPY)XCHHH 3HAYUTEIHHO TMPEBBIMIAET CTOUMOCTD
npueMornepeaTuyukoB. [103ToMy A MOBBIIEHUSI SKOHOMUYECKOI 3(PHEKTUBHOCTH U
MPOITYCKHOM CIOCOOHOCTH p/p CHCTeMa, Kak IMPaBWIO, JIETAIOT MHOTOCTBOJLHBIMH.
Ha xaxmoll cTaHIMM HECKOJBKO NPHUEMONEPEeJaTYMKOB Ha Pa3IUYHBIX YacTOTax
paboTaroT Ha OOLIYI0 AaHTEHHO-(PUAEPHYIO CHCTEMY.

Jlis mpenoTBpallleHUusT TOMEX, JICHUCTBYIOIIMX Ha TMPUEMHUKE CO CTOPOHBI
MepelaTINKOB O0OpPaTHOrO HAIPABJICHHUS TPU HCIIOJIB30BAHUHM OOIICH AaHTCHHBI,
BBIOMPAIOT YaCTOTHI IMEpelaTyMKa M MPHEMHHKA, Pa3MEIICHHbIE B Pa3HBIX YaCTIX
BBIJICJICHHOTO JHana3oHa. BIOOp 4acTOT OCYIIECTBISETCS TaKUM 00pa3oM, YTOOBI
BO3HHUKAIOIINE KOMOWHAIIMOHHBIE IOMEXU PAcHoarajJiuch MeXay YacTOTaMH MpuemMa
COCEHUX CTBOJIOB.

21.5. CpencrBa KaHaJI000pa30BaHUs U YIJIOTHEHUSI.

N3 Bcero pazHooOpa3usi KaHAJIOOOPA3yIOIIUX CPEACTB CBSI3U PACCMOTPUM TE€,
KOTOpblE ~ Hambolee  YacTo  HCIOJB3YIOTCS B KadecTBE  ammaparypsl
KaHamo00pa3oBaHUs U YIUIOTHEHHS Ha COCAMHHUTENbHBIX JHHMUSIX. JTa ammaparypa
BY TtenedonupoBanus tuna K-60 u anmapaTypa TOHaJIbHOrO TelerpadupoBaHUs
tuna TT-48.

Anmaparypa K-60 npumensercs uis  YIDIOTHEHHS ~ CHMMETPHYHBIX
MHOT'OYETBEPOYHBIX M OJHOYETBEPOUHBIX KalOenell Ha BHYTPU3OHOBBIX CETAX H
COCMHUTENIFHBIX JIMHUSAX. B TmocienHee BpeMs IIHPOKOE PACHpPOCTPAHEHUS
nomyyuna  anmaparypa — K-60I1  Ha  MHOJTYNpOBOJHMKOBBIX  3JIEMEHTAX,
obecnieunBaromias B cnekrpe 12...252 k' opranmzanuio 60 xananoB TH Ha kaxmoit
nape kabens. Kanansl TU ynoBieTBOpSIOT BCEM YTBEP)KJIECHHBIM HOpPMaM M MOTYT
OBITh MCIIOJNIB30BaHBI ISl Pa0OTHI TOHAJIBLHOTO Tenerpada, mepeaayd JaHHBIX U T.1.
[IpenensHas ganbHOCTH cocTaBiseT 12500kM ¢ MATHIO MEpPENPUEMHBIMU YYacTKaMH
nmo 2500km. CpenHsasa nanuHA yCHIMTENbHOro ydactka 17..19 km. Mexny
oOciyxuBaeMbIMU ycuinuTenbHbIMU NyHKTaMH(OVYII) moxer pacnonaratbest o 12
HEoOCTyKMBAEMBIX YCHITUTENbHBIX MYHKTOB (HEVII).

OcHoBHoe o6opynoBanre okoHeuHoi cranuuu K-60I1 coctout u3 5 croek (cwm.
puc.21.9).

Croiika  TOHaJIbHOrO  BbI30Ba M  JuB-cucteM it 60  kaHaioB
(CTB-AC-60) obpa3yeT OBYXNPOBOJHBIE KaHAJbl MPU UX PYYHOM OOCIYKHBAHUH.
[Tpu aBTOMaTHYECKOH KOMMYTAIIMN KaHAJIOB MITM MX MCIIOIBb30BaHUS ISl TOHATEHOTO
TeserpagupoBaHus WK TIepeiadl JaHHBIX CTOHKA HE UCTIONIb3yeTCs.

Crolika UHINBUYAJILHBIX npeobpas3oBareiei U1 60 KaHaJIOB
(CUII-60) ocymecTtBusier mpeobOpa3oBanue crekTpa kanama TU (300-3400I'm) B
COOTBETCTBYIOILYIO TIOJIOCY YacToT 12- KaHanbHOU nepBuuHOM rpynmnsl (60-108 kI'm).
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Croiika rpynnoBbIX mpeoOpasoBareneit s detbipex cuctem K-60I1 (CITI)
MEPEHOCUT KaXAYI0 W3 TMEPBUYHBIX TPYNI OJHOKPATHBIM MM JBYXKPaTHBIM
peoOpa3oBaHUEM B COOTBETCTBYIOIIYIO TIOJIOCY JIMHEWHOTO criekTpa 12...252 kI,

Croiika yHUGUIIMPOBAHHOTO TeHepaTopHoro obopynoBanus (CYI'O) mnsa nsatu
cucrem K-60I1 BripabaThiBacT BCe HEOOXOIMMBIC YacTOTHI JUIsl TIpeoOpa3oBaTesei
CUII u CI'Tl u KOHTPOJIBHBIE YaCTOTHI.

Croiika nuHeWHbIX ycuiautene  u  koppektopoB (CJIVK) obecneunBaer
HEoOXOIMMOE  yCHJIEHME TOKOB  JIMHEWHOTO  CIEKTpa M OCYIIECTBIISET
ABTOMATHUYECKYI0 PETryJIMPOBKY YCHWJIEHHS MO KOHTPOJbHBIM uacTtoTam. llpu
OTCYTCTBHUM HeoOxoaumoctu uMeTh 60 kanamoB croiiku CTB-JIC60 wu
CHUII-60 moryT OBITh YKOMILIEKTOBAHBI yCTpoiicTBaMu Ha 12, 26 unu 36 xkaHaJOB.

Annaparypa ToHajbHOro TejerpagupoBanusi TT-48 wucnonszyercs mis
VIUIOTHEHUS KaHAIOB TY, COCOUHUTENBHBIX JIHHHA MEXIY Y3JI0M IOTPEeOUTEINS
KAaHaJIOB U IIEHTPAJIbHON CTaHLMEH. B HEKOTOpBIX Cilydasx HUMETh OOJbIIME My4YKH
TeslerpaHBIX KaHAJTIOB MEXIYy JBYMs Yy3laMH mnoTpeOutens anmaparypa TT-48
UCIOJIb3YETCs IS YIUIOTHEHUS MpAMOoro kanana TY Mexay 3TUMU NOTpeOUTe s IMHU.

Anmnaparypa TT-48 ¢ nmoMouIbl0 YacCTOTHOI'O JAENEHUS IO3BOJISET B OJHOM
kanane TY opranuszoBate 24, 12 wunu 6 KaHaloB, JOMYCKaloIUX paboTy cC
npenensHoi ckopocthio 50, 100 mm 200 6ut/c coorBercTBeHHO. OTHAKO YaIle BCEro
UCHONB3YIOTC Monudbukanuu annapatypbl TI-48, ykoMIuiekToBaHHBIE OJIOKaMmH,
paccynTaHHBIMU Ha pa3Hble CKOpocTH nepexayn. Hampumep, moguduxanus BK-40
COJICPKUT JBa KOMIUIEKTA ammaparypsl (Ha aBa kaHana TY), B KaXJI0M U3 KOTOPBIX
16 kaHaIOB cO CKOPOCTHIO TIepenaun 50 OuT/c, 1Ba KaHana co ckopocthio 100 o6ut/c u
oJuH KaHai co ckopocTbio 200 6ut/c. TT-48 paccuntana Ha paboty o renerpadHbIM
KaHajaM B JIYIJIEKCHOM PEXUME C pa3ZesIeHHbIMM LIEMsSIMU IIpueMa U nepeaayu. Ee
CTPYKTypHasi cxemMa I[IOCTpO€HAa 10 HHIUBUIYyaJlbHOMY MpHHIOMIYY  0e3
MIPOMEKYTOUHBIX TPYMIOBBIX TpeoOpazoBaTeneil, T.e. MeperaTiuk W TNPUEMHHUK
KKJOro KaHalla MMEIOT CBOM WHIUBUAYalIbHBIE T€HEPATOPbl, YacTOTa KOTOPBIX
3aBUCHUT OT HOMEpA KaHaJja.

Kpome mpuBeneHHBIX CpeACTB  KaHaNoOOpa3oBaHWA M YIUIOTHEHHS,
HCIIOIB3YEMBIX B MPOBOJHBIX W P/pPElIEUHBIX KaHajJaX CBS3M Ha MPAKTUKE HAXOMST
MPUMEHEHHE CIEIyIoIINe BHJ amnmapaTypbl, paldoTamliue MO0 KOAKCHAIbHBIM
Ka0emsm.

Cucrema nepenauun K-10800. SBnsercs naubonee MOUTHOW CHCTEMOIl HOBOTO
nokosieHus: nepsuyHoit cetu EACC. OHa ucrnonb3yercss Ha TeX HalpaBiICHUSX, I7e
noTpebHocTs B KaHanax TY mpesbimmaer 15...20 Teicsu. OHa mpenHazHayeHa ISt
paboThl 10 KoakcuabHbIM Kabemsm KM-4 (KM8/6) B criektpe uactot 4332...59684
kl'm.

Cucrema nepenauun K-3600. IIpegnasnavena st pabotel mo kabemo KM-4
(KMS8/6). Ilo3Bonsier opraHu3oBaTh B OJHOM mHape B KaxaoM HampasieHuun 3600
kaHaioB TYU wmm 1800 xanamoB TY, kaHanm TeneBUIEHUS B CIEKTPE YacTOT
812...17596 kI'u. YcranaBiauBaeTcs BMECTO JAEUCTByroUIel cucrtembl nepeaaun K-
1920 (K-1920Y). HansHocTh nmevictBus 10 12500 kM. [lpumenHsieTcss Ha MarucTpaisix
nepsuuHoit cetu EACC.

Cucrema nepenauu K-1920I1. Ha 1920 kanamoB TY nau6o 300 xanamoB TY,
KaHaJl TEeJEBUJCHHS U KaHajl 3ByKOBOro conpoBoxkaeHus. [lonoca gacror 312...8544
kl'm. Janmerocts aeiictBus 12500 kM. [Ipumensercs ajist MarucTpaibHOM CBSI3H.

Cucrema nepenauu K-300. [Ipennasnauena juisi BHYTPHU30HOBOW MEPBUYHON
cetu EACC. Cuektp 60...1300 x['m, mamprocTh 12500 kM. JlnMHA YCHIMTEIBHOTO
ydacTka 6 kM, paboTaeT 1Mo KOaKCHAIbHBIM KaOelsM ¢ MaJlora0apUTHBIMH ITapamH.
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Cucrema mnepenaun K-120. PaGoraer Ha BHYTPU30HOBBIX CETSIX IIO
onHokoakcuanpbHoMy Kabemto BKIIII wu BKIIA, sBasercs ABYXIOJOCHOW CO
cuekrpamu: 60...552 kI'n u 812...1304 x['u. HaneHocTh 600KM, AJIMHA YCUIMTEIBHOTO
yyactka 10 km.

Kpome yKka3aHHBIX HMEIOTCS CHUCTEMBI YIUIOTHEHHUS i paboTel 1O
cumMerpudHbiM kabersam (K-6011, K-1020C, K-24P) u BozaymHbM uaMSM (B-12-3
u B-33).

XapakTepuCTUKU  STUX  CHUCTEM  Iepeadyd  MoApoOHO  M3JIOXKEHBl B
PEKOMEHIOBAHHOM JIMTEPATYPE.

17.6. CeTn kaHa/10B CBSI3H (IIePBUYHBIE CETH).

Bce paccMoTpeHHbIE paHee TUIBI M BUIbl KaHAJIOB CBSI3U 00pa3ylOT MECTHBIE,
30HOBBIE MJIM MarucrpaibHble nepBuuHble cetu kaHaioB EACC. IlepBuuHasi ceTb,
MHAaue Ha3blBaeMas CeThbIH) KAHAJIOB CBSI3U, IPEJCTABISAET COOON COBOKYnHOCHb
cemesuix Y3106 C64A3U U KAHAN08 CEA3U, BKAIUAIOUUX CPeOCmed Kanaiooopa308anus
U uHUU cesA3U (nepedayu) paziuyHol Guauieckou npupoosi, 00pazviouyio cems
MUNOBbIX KAHAL08 nepeoayu U munosblx epynnosvix mpakmos. Jns oOpa3oBaHUs
NIEPBUYHOM CETU CBS3U NPUMEHSIOTCS KaOesbHble, paguopeseiHble, CIIyTHUKOBbIE U
JApyrue JIMHUM IepeAadd. B COOTBETCTBMM C NpUHLUIIAMH IOCTpoeHus EnuHoi
aBTomMaTtu3upoBaHHo cetn cBsa3u  (EACC), Bkimoyamoomsis BCe  MECTHBIE,
BHYTPU30HOBBIE, 30HOBbIE M MarucTpajbHbIe CETH M KaHaJIbl CBSI3U, IEPBUYHAS CETb
CIIY’)KUT OCHOBOW JIIsl CO3[aHUS BTOPUYHBIX CETell M SBISIETCS CBOEOOpPA3HBIM
“ckeneToM* oOmiel cetu cBs3u. [IpHHIMI OpraHM3alUU MEPBUYHON CETH IMOSICHSET
puc.21.10. CereBble y3JIbl OPraHU3YIOTCS Ha EPECCUEHUN HECKOJIBKUX JIMHUI CBSI3U
(nepengauu), B HUX YCTAHABIMBAETCS KaHAJI000pa3ymoluas, yIUIOTHAWIIAS U
KOMMYTHPYIOLIIasi  ammaparypa CHCTeM IepefadydM U OCYLIECTBISIETCA
MEPEeKIIOYEHNE KaHajloB (WIM MX TpYII), MNPUHAIEKAIIUX PAa3HBIM CHCTEMaM
nepenayd. OKOHYaHUS KaHAJIOB IOKa3aHbl Ha puc. .10 xpyxoukamu. C 1moMOILIBIO
ceTeBbIX CTAHIUM, SBISIOLIMXCS OKOHEYHBIMM TOYKAMHM [EPBUYHOM CETU
MIPOU3BOJIAT MOAKIIOUEHHE OTPEOUTENeH K ITOM ceTH.

Hcxons U3 cnokuBIIerocs MoAXoAa, NepeutHds cems no meppumopudaibHOMy
NPUHYUNY NOOpA30eNsaemcs Ha MASUCMPAnbHyl0, GHYMPU3OHO8ble (30HO8ble) U
MecmHble nepeuyHvle cemu.

3oHOBasi ceThb OOBEIUHAET BHYTPHU30HOBYIO M MECTHBIE NEpPBHYHBbIE CETH Ha
TEPPUTOPUU ITOU 30HBI.

OcCHOBHBIE 3BEHbsSI IEPBUYHON CETU CBSI3U - Cemegbvle y3/ibl, B 3aBUCUMOCTH OT
YPOBHS HCIIOJIb30BAaHUSI B NEPBUYHOU CETH, Oenamcs HA mpu_Kiacca, a 6HYMpu
Kadxico0020 KIAcca - N0 HA3HAYEHUIO: MeppumopuanbHbvle, y3ivl NepeKniouerus, V3/vl
gvloeneHuss u cemegvle cmanyuu (OKOHEUHbIE TOYKH, COOTBETCTBYIOIINE MEPBUYHOM
CETH).

CnenyromuMm 3BEHOM TIEPBHUYHOM CETH SBJISAIOTCA CHCTEMbI Iepefadu
(mpoBoHAs, pasivo), O KOTOPBIX TOBOPHUIIOCH PaHEE.

OcHoBHOIT THIOBOM KaHaa B nepBuuHoil cetu EACC - kaHan TOHalIbHOU
gactoThl (TH), Ha OCHOBE KOTOpPOrO CO3/al0TCS HIMPOKOMOJOCHbIE mepBUYHbIE (12
kaHasioB TY) u Bropuunsie (=60 kanaioB TY) kaHabl.
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Tao6auua 21.1.

Homep Metpuueckoe Juana3on Jlnanazon O003HaYeHHe NMOT0CHI
T0JIOCHI HaHMeHOBaHHe JJTHH BOJTH 4acToT 4acToT
Yac-] BOJIH
TOTHOIO
CIeKTpa
4 | MupuamerpoBbie 10...100 xkm 3..30 xI'rg OHUY (oueHb HUBKHE)
5 | Kunomerpossie 1..10 km 30...300 xI'x HY (au3kue)
6 | I'ektamerpoBbIC 100...1000 m 300...3000 xI'1g CY (cpennue)
7 | HexamerpoBbie 10...100 m 3..30 MI'n BUY (Bbicokue)
8 | Merpossie 1..10 m 30...300 MI'g OBUY (04eHb BBICOKHE)
9 | HeunmerpoBbie 10...100 cm 300...3000 MI'g YBY (ysabTpaBbICOKHUE)
10 | CanTHMeTpOBBIC 1..10 cm 3.30ITn CBUY (cBepxBBICOKHE)
11 | MwuMMeTpOBbIe 1...10 mm 30...300 [T KBUY (kpaiiHEBBICOKHE)
12 | Hdeunmumuim- 0,1...1 mm 300...3000 I'Ty I'BY (runepBbicokue)
METPOBBIE
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Puc. 21.5. OnTnueckasi JUHUSA CBS3MH.
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Puc. 217.6. PaanopeJieiiHblii KaHAJ CBSI3M.

Puc. 21.7. CnyTHMKOBBIIl KaHAJI CBSI3U.
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cooO1eHne

2%

Puc. 21.8. CTpykTypHasi cxema pajnoKaHaja CBsI3M.

60 4eTHIPEXMPOBOTHBIX 5 mepBUUHBIX TTMHEHHBIH JIMHEHHBIH
kaHanoB TY rpynn 6--108 kI'it criekTp 12-552 k' Tpakt 12-552kI'L{

o1l

IpYIIOBbIE
Hecyuue

CVIo

MH/UBU/yalIbHbIE
Hecylme

Puc. 21.9. CrpykrypHas cxema cranuun K-601I1.

16



CET&B&I CﬂTﬁ:BOﬁ
CTaHIe

Puc. 21.10. IlepBuuHasi ceTh CBA3M.
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