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KPATKNI MCTOPUYECKMIN OYEPK PA3BUTUA TEXHUKA
NMEPEOAYN ONCKPETHbLIX COOBLEHNA

MNoTpebHoCTb B 06LWEHNN, Nepedaye coobLUeHMI Ha paccTosiHNE
nosiBunach 1 passuBanacb BMECTE C BO3HUKHOBEHUEM W 3BOSOLINEN
YyenoBeyeckoro obuwiectea. Cpefcrea obLWeHNs Mexay NoaAbMU HeNPePbIBHO
COBEPLLEHCTBOBANMCH, Pa3BnBannCb OT CUTHasNbHbLIX KOCTPOB, 3BYKOB
B6apabaHa go ontuyeckoro Tenerpada K. lWanna n W.IN. KynnbuHa,
YCINOXHSACb C NOBbILUEHNEM YPOBHS 3HAHWUIN, Pa3BUTMEM HayKN, TEXHUKMN U
KynbTYypbl.

B Havane XIX B. ¢ pa3ButMem 3HaHUU MO IMNEKTPUYECTBY U MarHeTusmy
Aenanucb NonbITKM co3gaTb Tenerpad Ha nx ocHose. OgHaKo nepsble
NPOEKTbI 3MEKTPOCTATUYECKOrO, 3MEKTPOXUMUYECKOIO, NIEKTPOMArHUTHOro
Tenerpacos B Ncnanum (®. Canbea, 1800 r.), FfepmanHun (T. 3eMMepUHr,
1809 r.) n ®parHuum (A.M. Amnep, 1824 r.) He Menn WNPOKOro
NpaKTUYeCcKoro NpumeHeHns. Y Tonbko TanaHTNnBoMYy PYCCKOMY yYEHOMY,
akagemunky Poccunckon akagemumn Hayk N.J1. Wunnuury yoano» cospatb
nepsbIN B MUpe NPUrogHbIA AN UCNonNb3oBaHUsa TenerpadHbIii annapar.
OneKTpoOMarHUTHbIN TenerpadHbIn annaparT, OTANYaoLNNCS BbICOKOW
3PP EKTUBHOCTLIO, MPOCTOTON KOHCTPYKUNN U HAOEXHOCTbIO, Obin
NPOAEMOHCTPMPOBaH UM 9 okTabpa 1832 r.

OnbITbl N0 NPUMEHEHNIO ANEKTPUYECTBA ANs Nnepeaayn CoodLLEeHnn He
paccTosiHne Benuch u 3a rpaHunuen. Hambonee ygadHbiMn okasanucb padboThl
amepukaHua C. Mopae, kotopbin B 1837 1. paspabotan nuwywmn annapar,
NPUMEHUB OPUTMHANbHbIN KO, KOTOPbIN BNOCEACTBUM CTasn NepBbiM
cTaHgapTom B obnactn KogmpoBaHUsI.

HanbHenwee passuTtue TenerpadHoro gena B Poccum cBasaHo C
nmeHem b.C. Akobu, kotopein B nepuog ¢ 1838 r. no 1852 r. paspaboTan
HECKOJbKO OpUrMHarnbHbIX KOHCTPYKUUK TenerpadHbix annapartos. B nx
yucne v NepsbIn BykBOMNeYaTaoLwWwmn annapaT, B KOTOPOM Oblnin 3anoXeHb!
OCHOBHbIE€ MPUHUUNBLI (pPaBHOMEPHbIN KOA, pacnpeaennTenn, CUHXpoHM3auns)
TernerpagHoOro annapaTtocTpoeHns.

Ha >xenesHblx goporax TenerpadHasi CBA3b kKak cpeacTBo
perynmpoBaHnsa OBMXeHUs noesnos nosisunack B 1845, aB 1852 T.
Ha4anucb perynsapHbole nepegaym TenerpamMmm Mexay ctaHumsiMu
HukonaeBckon (HbiHe OKTSABPbCKON) XKenesHonm Joporu, rae pabotanu 74
TenerpadHbix annaparta. K cepeaguHe npoLusioro Beka tenerpadgHas cBsasb
NPOYHO 3aBoeBana Nno3vunmn Kak cpeacTso ObLEeHUst Ha PacCTOSTHUN U
ocTaBanacb €4UHCTBEHHbIM BUAOM 3f1EKTPMUYECKON CBA3WN BNMOTb 40
n3obpeteHnsa B 1876 r. TenedpoHa A.I. bennom.



C cepeauHbl XIX B. paboTbl B 06nacTtu pa3sutmna TenerpagpHomn cesasmn
ObIrIM HanpaBneHbl Ha NOBbILLEHWE CKOPOCTW Nepesadn n ysenmyeHme
NPONYCKHOM CNOCOOHOCTM NMHUIK. Hapsiay ¢ pa3paboTkon HOBbIX
KOHCTPYKUMIA TenerpadHbix annapatos amepukaHuem [. KO3om (1855 ., 130
3HaKoOB/MWH) 1 aHrmMu4yaHnHom Y. YutctoHom (1856 r., aBToMaTuyeckum
nepenaTymk) CoOBepLUEHCTBOBANIUCH U CXeMbI TernerpadupoBaHus. B 1859 r.
3.4. CnoHUMcKuin npegnoxun Metoq ogqHOBPEMEHHOW BCTPEYHON paboThl
(Bynnekc), 4To NOo3BOSIUMO B 2 pasa YBENMYMUTb NPONYCKHYK CNOCOBHOCTb
nnHUR. @paHuysckmin cneumanuct XK.9. bogo B 1874 r. paspaboTtan
MHOFOKPAaTHbIN CUHXPOHHbLIW annapart, NOSIOXKMB Hayano NpUMEHEHNIo
BPEMEHHOro pasfeneHnsa kaHanos (MyrnbTUnnekcuposaHue). Pycckum
nuxeHep .. UrHatees, B 1880 r paspabotan cxeMy O4HOBPEMEHHOIO
TenerpadupoBaHns N TenedoHNPOBaHUSA NO O4HOM Nape NpPoBOAOB
(dbaHTOMHbIE Lenun). N3obpeTenne B 1895 r. pagmo A.C. lonoBbIM OTKPLISIO
HOBYIO 0b1acTb NpUMeHeHNa Tenerpadga - paguotenerpadg onsa cBssn ¢
NOABWXKHLIMUN OBbEKTaMu.

B Hauyane XX B. TenerpadHas cBa3b B Poccun 6bina passuTa eLle 04eHb
cnabo. TenerpadHyto annapatypy obcnyxneanum MHOCTPaHHbIE
cneynanucTbl, T.K. COBCTBEHHbIX NHXEHEPHbLIX KaapoB He Bbino. Annapartypy
NPUBO3NITN U3-3a rPaHULbl U YaCTUYHO U3rOTOBNSANN Ha 3aBoaax,
npuHagnexawmx MHOCTPaHHbIM KoMnaHuam. ManonpounssoanTeribHble
annapatbl Mop3ae, YUTcToHa, bykBoneyartarowue annapatsbl bogo u KO3a He
Nno3BonAnu nepegasartb coobuleHnst Ha bonblne pacctosHmd. B 1914 1. Ha
XenesHblX goporax, npun obLen NpoTsHKeHHOCTN TenerpadHbIX NMHUM 223
TbIC. KM, annapatamu Mop3ae 6bino obopynosaHo 220 ThIC. KM, annapaTaMm
YutctoHa — 11 TbIC. KM, annapatamun boao - 1 ThiC. KM.

OQHMM 13 OCHOBHBIX HanpasneHun paboT B obnactun passutng
TenerpagHON TEXHUKN B 9TO BpeM4 BbI1o co3gaHme yaoOHbIX B
aKCnyaTtaunn, HageXxHblx U ManorabapuTHbIX annapaToB C KnaBnaTypomu
TMNa NUWyLLen MawwmnHKkW. NepBbin CTapTCTOMNHbIN annapat 6bin paspaboTaH
B Amepuke B 1915 1.

B Poccun Takon annapat 6bin co3gaH npodeccopom A.P. LLIopnHbIM B
1929 r. Hanbonee ygayHon KOHCTPYKLUMEN creayeT cunTtatb annapat CT-35,
CO3[jaHHbI KONMEKTUBOM aBTOpoB 3aBofa uM. Kynakosa B 1935 . B
JleHnHrpage.

Hapsagy ¢ pa3paboTkon 1 coBepLUeHCTBOBAHMEM OKOHEYHOW
annapatypbl, No4 pykoBoacTBoM npodeccopa B.H. Jinctosa Benunce paboTol
No co3gaHuio annapaTtypbl YaCTOTHOIO YNSIOTHEHUS NMMHUIA CBA3KU. Ha ee
ocHoBe, B 1937 r. Ha 3aBoae "KpacHag 3apsa” (bbiBLUMIK 3aBO OpPUKCOHA) B
JleHnHrpage 6b1nn U3roToBneHbl NEPBbIE OTEYECTBEHHbBIE CUCTEMBI
TOHarnbHOro tenerpadupoBaHna. bonbLlon BKag B NX co3gaHne BHECU
B.H. AmapaHToB n A.A.[ly6oBuK.



B Havane 50-x rogoB XX B. HAYMHAETCHA HOBbLIW 3Tan B pa3BUTUN CPeacTB
nepenaym OUCKpeTHbIX coobleHnn. Hapaay ¢ ganbHenwmm
COBEpPLUEHCTBOBaAHNEM TerierpadoHon TEXHUKN, MOABAETCA HOBbIVM BUA CBA3M
- Nnepegada gaHHbIx. ObnacTb NPUMEHEHN 3TOro Bnaa CBSA3WM OYeHb LUMPOKA.
JT0 - ynpasneHne nepeBo30o4HbIM NPOLIECCOM Ha XXeNe3HOOOPOXKHOM U
Apyrnx Buaax TpaHCcnopTa, LeHTpanu3oBaHHbIA y4eT NOYTOBbLIX onepaumnn,
BGaHkoBcKoe 1 BupkeBoe Aeno, ynpasrneHne matepuanbHO-TEXHUYECKUM
obecneyeHneMm. B nocnegHue rogbl cdrepa npMMeHeHus nepegaym gaHHbIX
(MA) ctpemuTenbHO pacwmnpsieTcs. Ha xxenesHogopoXXHOM TpaHcnopTe,
cuctemsbl [ coCTaBnAalT TEXHUYECKY0 OCHOBY aBTOMaTU3NPOBaHHOW
CUCTEMBI YrpaBneHns XernesHogopoXHbIM TpaHcnoptom (ACYXKT),
CMOCOBCTBYIOLLEN COBEPLLUEHCTBOBAHMIO CUCTEMbI YNpaBieHUs
aKcnnyaTaunoHHom paboTon, yBerMYeHno NPonyCKHON CNOCOBHOCTH
CTaHUWM N y4aCTKOB, MOBbILLEHWNIO MPON3BOAUTESNBHOCTU Tpyaa.

B obuwen cucreme anektpoceasn MINC tenerpadpHas cBs3b 1 nepegaya
AaHHbIX 3aHUMAlOT BUAHOE MECTO, BbICTYNas Kak B POfin TEXHONOMMYECKON
CBSA3K (NpuKasbl, pacrnopsiKEHNS, crnpaBovHble N MHPOPMALMOHHbIE
cucTembl, obpalleHne kK 6azam AaHHbIX), Tak U B PONM OnepaTmuBHO-
TEXHOMNOrM4YecKkomn ces3n (NpeaynpexaeHns, TenerpaMmbl O PO3bICKE FPy30B,
Hann4nmn cBo6ogHbIX MECT B MACCaXXMPCKMX noesgax u ap.).

Cunctembl TenerpadHoOM CBA3U, a B Heanekom npoLunioM 1 CUCTeMb
nepegayn JaHHbIX, OblM €AMHCTBEHHBLIMU, rae AN nepegadn nHpopmauum
MCMOorib30Barnucb AUCKPETHbIE curHanbl. CerogHa MMMNynbCHO-KO4OBbLIN METOA
nepegayn CTaHOBUTCHA BCEOOLUNM, YHUKANbHbIM Y MPUMEHSAETCH ANnd
nepegayn nodbix COOOLLEHNI (TEKCTOBLIX, ayamo-, BUAeo- 1 np.).

Bonpockl kognpoeaHus, Mmogynsaunm 6opbbbl C noMmexamu 1 owmnbkamu,
perncrtpaumsa curHana, CUMHXpoHM3aumsa 1 hasmpoBaHme ocTatoTCs
HEN3MEHHbIMM 1 OCHOBOMOMNAaratLWmMMH.



OCOBEHHOCTW CUCTEM ANCKPETHOW CBA3U

Knaccudeckumu npegcraButensaMm cuctem nepenadn OUCKPETHbIX
COOBLLEHNIN ABMIAKOTCA Takmue BUObl ANEKTPUYECKON CBA3M Kak Tenerpad m
nepegaya AaHHbIX.

TenerpadHaga cBs3b - CTapenLnin BUA 3NieKTpuYeckon ceasn. Tenerpadp
CNYXUT OS5 nepefayn KOPOTKNX ByKBEHHO-LMPPOBLIX, CMbICIIOBbIX
AOKYMEHTOB Mexay noabMu. lNepenadva gaHHbIX nosiBuniack B Hadane 50-x
rogoB XX B. B CLLA, kak cBsi3b mexgy 9BM B cuctemax ynpasreHus
BOeHHbIMK o6bekTamn. OHa nmeeT gerno ¢ nepegayven gopmanmsoBaHHbIX
UMAPOBbLIX AAaHHbLIX MEXAY BbIYUCAUTENBHBbIMU MaLlMHAMM.

CyLlHOCTb NepefaBaeMblX JOKYMEHTOB (CMbICIOBbIE -
dhopmann3oBaHHbIE), a Takke pasnuyne B NpUMEHEHUN coobLLeHU
(4enosek - aBTOMAaT) HaknagblBatT OTNEYaTOK Ha OCHOBHbIE XapaKTEPUCTUKM
yKasaHHbIX cuctem cBasn. [pexae Bcero, 370 CKOPOCTb nepenayu
AVCKPETHbIX curHanos. [ns TenerpacHOn CBSA3M OHa BblpaXkaeTcH
3HayeHusamm 50, 100, 200 nmnynbcos/c. CkOpoCTb BBOAA U BbIBOSA
nHdopmaunmn npun atom coctaenset oT 400 go 1600 3HaAKOB/MUH, YTO
COOTBETCTBYET PM3MNONOrM4YECKUM BO3MOXHOCTAM YeroBeka rno BOCNPUSATUIO
MHGopmaumn. B cnctemax nepefaym gaHHbIX CKOPOCTb Nepenayn curHanos
AOCTUraeT 3Ha4YeHUN B ECATKN N COTHU ThICAY UMMYIbCOB B CEKYHAY, YTO
NpnbnuxaeTcs K CKOPOCTSIM BBOAA W BbiBOAA MHopMauun B OBM.

OTtnunyatotca n TpedboBaHUSA K TOYHOCTU NpMeMa OUCKPETHbIX
coobLeHnin, onpegensemsle A40NYCTUMbIM 3HAYEHNEM BEPOSITHOCTM
owmnbo4vHOro npuema cumBonoB. B TenerpagpHomn cBa3n gonyckaeTcs
Hanuyue Tpex owmnbok Ha 100 ThiC. NPUHATLIX 3HAKOB. B 6onblNHCTBE
CrnyyaeB 3TU OLWMBKN MOryT BbITb UCNpaBrieHbl YeNoBeKoM brarogaps
CMbICNOBOM N30LITOMHOCTU A3blka. B nepegade gaHHbIX HOPMbI MO
BEPOATHOCTU OLLUMBOYHOIO NpMemMa 3Haka 3Ha4YUTENbHO XEeCTYe 1
COCTaBNAT OT ogHon owmnbkm Ha 100 TbiC. CUMBOJSIOB 40 OOHOM OLLUMOKM Ha
100 MnH. cumBonoB. CTonb XecTkne TpeboBaHUs 0O6bACHAKTCA TEM, YTO
nobasa nocnegoBaTtenbHOCTb UNMAP, NpHUMaemasa OBM, nmeeT cMbicrl.
3ameHa nbon N3 HUX NPMBOANUT K HEBEPHbBIM pe3ynbTaTtaM pacyeToB U, Kak
cnencrTeune, K OLWMBOYHBbIM peLleHUsIM.

N BCe e, HeCMOTPS Ha PYHKLMOHANbHbLIE pasfnnyns N pasHbole
TpeboBaHMsi MO CKOPOCTU U TOMHOCTU Nepeaayn, u Tenerpady, 1 nepegaya
AaHHbIX UMET MHOro obuwero. 3To N TEPMUHOSOTUSA, U €AUHbIA NUMIMYNbCHO-
KOOOBbLIA MeTOoA nepenayun, n Metodbl 3aliuTbl OT OWNBOK, 1 HEKOTOPLIE
TEXHUYeckne pelleHnd. BoT noyemy Bce BOMPOCHI, CBA3aHHbIE C TeOpUuen n
TEXHUKOW paccmaTpuBaloTca B eanHOM Kypce "lNepenada anckpeTHom
MHGOPMaLMK Ha XKenesHoaopoxxHoM TpaHcnopTe" (MAON).



CTPYKTYPHAA CXEMA CUCTEMbI NEPEOAYM OUCKPETHOMN
NHPOPMALIN

Kak n ntobasa cuctema csasun, cuctema NaM sknrovaet B cedsa B obLem
BUAe nepefaryuk, KaHan cBA3u u npueMHuk (puc. 1). lNepegatymk
obecneunBaeT npeobpasoBaHme COOBLLEHNA-OpUTrMHaNa B curHasn, kaHar
NepeHoOCUT 3TOT CUrHasn n3 OgHOM TOYKM NPOCTPaHCTBa B APYryto B
NoMexXoakTUBHOW cpeae, NPUeEMHUK BbINMOMHAET obpaTHoe npeobpasoBaHue
CUrHana B coobLieHne-Konuio, BblgaBas ero nonyyaresnto coobueHns.
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XapaktepHon ocobeHHocTbo cuctem MNAN saBnsetcs 1o, 4To
npeobpasoBaHMe COOOLLEHNS B SNEKTPUYECKMI CUTHAN n obpaTHoe
npeobpasoBaHMe BbIMOMHAKTCA B [jBa 3Tana: BHa4yare oCyLleCTBseTcH
KogupoBaHue kogumpyowmnm yctporncteoM KY, a 3atem - guckpetHasa
mMoaynsauusa mogynatopom M. Ha npueme BHavane ocyLlecTBnsaeTcs
perucTpaumnsa permctpmpyrowmnm yctponcteom PY, a 3atem gekognpoBaHue
aexkoaupytowmnm yctporcteom LY. Takmm obpasom, Kaxabi dneMeHT
coobLLeHNsa X CHavana npeBpaLaeTcs B KOQOBYKO KOMOMHaUMIO p, a 3aTeM
yXXe B 3IeKTPUYECKUN CUrHAIT Znep: [MPUHATBLIN 3NEKTPUYECKU CUrHAn Z

npesBpaLlaeTcs B KOOOBYH KOMOMHALMIO Q, @ 3aTEM - B 9f1IEMEHT COOBLLEHUS
y. B cucteme MNAN nmetot « mecTto ABa B3anmMoobpaTtHbIX npouecca:
KoguMpoBaHWe-gekoanpoBaHNe N OUCKPETHAS Moaynauma-permctpauma.

[MPNHATLIN ANEKTPUYECKUI CUrHAs Z_ . OTNIMYaETCH OT nepeaaHHoro

np

curHana Zne BCrneacTeme ero ocnabnexms npun NpoxoxgeHmn rno cpepe

p
nepenayn (Nposoa, 3up, ONTUYECKOE BOMOKHO), AENCTBUS BHELLHUX U

BHYTPEHHMX 3MNEKTPOMAarHUTHbIX nonen (nomexu), 3anasabiBaHnsa BO
BPEMEHN. JTO NPUBOANUT K TOMY, YTO MPUEMHUK HE BCerga MOXET TOYHO
BbINONHUTbL 0BbpaTHOE Npeobpa3oBaHMe 3MEKTPUYECKOro curHana B
coobLUeHne 1 NpmHaTasi kogoBasi KOMOUHALUMSA q MOXET OTNMYaTbCs OT
nepenaHHon p. OTcioaa u coobLLeHNe-KonNnsa MOXXET OTNMYaTbCs OT
coobueHna-opurmHana.

Heobxoaumo Tak cnpoekTupoBaTb, MOCTPOUTL U 3KCNIyaTMpoBaTb
cuctemy MNAON, 4ToBLI 3TV pasnUuna GBI MUHUMAsbHBLIMU, T.€. criegyeT



CTPEMUTLCS K BbINMONMHEHWUIO YCNoBUst (a—b)—min

MonHoro cooTBETCTBUS NPUHATOrO U NepeaaHHoro coobLLeHn n3-3a
Hanuuusa mMeluarLwmnx akTopoB, A0CTUYb HE YOaeTcs.

Cuctema NAN (cm. puc. 1) obecneumsaeT nepegady coodLieHn oT
OLHOr0 UCTOYHMKA O4HOMY MornyyaTesito U NnLWb B OAHY CTOPOHY. JTO
OfHOKaHamnbHasi, ogHOHanpaBieHHasi cMcTema, KotTopas No3BONSIET BECTU
MeXay nosib3oBaTensaMm OgHOCTOPOHHUI MoHonor. PeanbHo cuctema 4N
MOXeT BbITb MHOroKkaHanbHou, obecneymBatoLlen nepegady coobuweHum
MeXay MHOMMMU MCTOYHUKaMU 1 nonyyatenamn. Kpome T1oro, ot Kaxgom
CUCTEMBI CBA3U TpebyeTCcs CBOMCTBO ABYCTOPOHHEN Nepeaaym ons
OCyLLEeCTBEHNA 0OMeHa CcoobLEeHNAMN.

[na atoro ¢ 06enx ctopoH cuctemsbl MOV gomkHbl ObITb NepeaaTynk u
npuemMHuk. OBMeH CooBLLIEHNAMN HAAO0 OCYLLECTBATL MO0 No ABYM
pasHOHanpaBneHHbIM KaHanam (cumnnekc, puc. 2.a), ninbo no ogHoOMYy
KaHany nooyepegHo B MPOTUBOMOSIOXKHbIX HanpasreHnax (nonyaynnekc,
Aananorosbin pexum paboTbl, puc. 2.6), nnbo BecTn 0 gHOBPEMEHHYHO
BCTPEYHYI0 nepeaady (gynrekc, AByCTOPOHHMUI MOHOSOT, puUcC. 2.B).
MocnegHu BapmaHT BO3MOXEH Nunwb B cuctemax MO, Tak kak B HUX
B3aMMOOENCTBYIOT Mexay cobon aBToMaThl: lWMpoBanbHaa MalluHKa Ha
nepegade v NULyLAaa MallMHKa Ha npueme.
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CTPYKTYPHbIE CXEMbI NMEPEOATHNKA U NMPUEMHUKA.
AJICOPUTM UX PABOTbI.

OKOHeYHble NpUeMHo-NepeaarLLme yCTpoMCcTBa AOKYMEHTaIbHOW
ANEKTPOCBA3N NpeacTaBnaoT cobon KOMMNNEKC YCTPOMUCTB, obecrneymBatoLLmnx
BBOZ, MH(pbopMaunn, npeobpasoBaHME €ro ANEeMEHTOB B ANCKPETHbLIN
3NEKTPUYECKUI cUrHan n obpaTtHoe npeobpasoBaHme. DTO pasfNYHOro Tuna
TenerpadHble annapaTbl, annaparypa nepegaym aHHbIX, SNEKTPOHHbIEe
KoMnsiekcbl Ha ocHoBe [N1OBM, aBToMaTuyeckme gaTtymkn, nnoTTepsl,
rpadonocTponTenu, NPUHTEPHI.

BHe 3aBMCMMOCTM OT MUX TMNA U KOHCTPYKLMN OKOHEYHblE YCTPOMUCTBA
MMeT obLLmMe NPUHUMNBLI 1 anroputM paboTbl, XapakTEPUCTUKN
NMOMEXOYCTOMUYMBOCTU M NoKasaTenu HagexxHoctn. PaccmoTpum obLwmin
NPUHLUMMN NOCTPOEHUS NpuemonepenaTinkoB N HEKOTOPLIE NX
XapaKTepUCTUKN.

BbinonHeHne otaenbHbIX (OYHKLMIA NepeaatoLen n npuemMHON YacTsamu
noBOro OKOHEYHOro YCTPOMCTBA MOXHO NPOCIeAnTb Ha npumMepe
pacCcMOTPEHUS CTPYKTYPHbIX CXeM nepefarymka n npuemMHuKa npu
B3aMMO4enCTBUM NX Yepes KaHan cBasun (puc. 3).
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PucyHok 3

[Mepepatymk cnyxuT ansa npeobpasoBaHus nepegaBaemMoro cMmBona
(rpadpnyeckoro nnn yHKLUNOHaNbLHOro) B A BOMYHbIE ANIEKTPUYECKNE CUTHATbI
B BMAE UMMYNbCOB TOKA, CrPYynnMpoOBaHHbIX B KOAOBbIE KOMOMHaLUK. B
npouecce npeobpas3oBaHWs BbINOSTHAKOTCA CrieayloLme onepauuu:

BBOA MHOPMaLMUKN CKIaBmatypbl UM aBTOMaTUYECKOro
CUYMTbIBAIOLLIErO YCTPOMCTBA (TpaHCMUTTEP, PoToCUHUTLIBaTENL). YCTPOMUCTBO
BBOAa YB BblpabaTbiBaeT Ha 0OgHOM 13 cBomx M BbIXO4OB CUrHarn,
COOTBETCTBYHOLLNA TOMY UM MHOMY NepefaBaeMoOMy CUMBOIY, KOTOPbIN
NnocTynaeT Ha BXo4 koaupyrowero yctpouctea. KOAY dopmupyerT K
MHGOPMALIMOHHBIX 9NIEMEHTOB, KOTOPbIE OAHOBPEMEHHO (NapansensbHo)
nocTynarT B HakonuTenb nepeaayun Hllep;



XpaHeHMne (HakonneHme) KOAOBOW KOMOMHALWKM B HakonuTene
nepegadn 4o OKOHYaHWUSA MOSHOro UMKNa ee nepegayvm B KaHan cBssu;

nocnepoBaTeNibHOE CYUTbIBAHWE 3MIEMEHTOB KOMOMHALNN U
BKINIOYEHNE B €€ COCTaB CryXeOHbIX 3NeMEHTOB. ATy onepaumnto BbiMNOMHAET
pacnpeaenuntens nepeaayn Pllep, cunTtbiBag MHPOPMALMOHHbIE SIEMEHTDI
N3 HAKONUTENS N B HYXXHbIN MOMEHT ynpaBnas 4aTYNMKOM CIy>KEOHbIX
anemeHToB [C3. QHeprmto onsa paboTbl OH NonyyaeT OT NPMBOAA, a PEXUM
paboTbl (HEMNPEPLIBHLINA, CUHXPOHHbLIN UM NPEPbLIBUCTLINA, CTAPTCTOMHbLIN)
obecneunBaeTcs ynpasnsoLwmm yCcTponcTeom YV,

MOAYNALUNSA U Nepeaada ANeKTPUYECKUX MMMYSbCOB B KaHas CBA3M.
Mogynatopom M onpenenatoTcs BUA NepeHocYmMKa U ero UsMeHseMbln
MHJOPMAaLIMOHHBIM NapaMeTp, a BbIXoQHOE YyCTponCTBO BhixY obecnednsaet
ranibBaHMYECKYy0 pa3BA3Ky nepenarymka oT JIMHUU U POPMUPYET HYXKHYIO
amMnnuTygy curHana.

CxeMa anropuTma paboTbl NnepeaaTynka npuseaeHa Ha puc. 4.

Beoa uHdopmauun €

v

KoauposaHue

v

Hakonneuue Koposo#
KoMOuHauum

v

» PassepTka KOAOBOW
KOMOUHaLKUH

v

HDo6aenenue cnyxeb-
HbIX 3NMEeMEHTOBR

v

HAuckpertHas
MORYNALMS

v

dopmMuposaHue
M nepepava
BNEeKTPUUHECKUX

curHanos
R SR O A

PucyHok 4



CurHan nycka pacnpegenurens oT YyCTpOMCTBa BBOAA BblAAETCH NULLb B
nepegaTymkax ¢ NpepbIBUCTLIM pexuMom paboTbl pacnpegenurtens (ctapT-
CTOMHble annapaTthbl). B CMHXPOHHBIX NepegaTymnkax pacnpegenurenbs
paboTaeT HenpepbIBHO U HE3ABUCMMO OT HanM4usi UNn oTCYTCTBUSA BBOAA
MHpopmauun. B niobom cnyyae BBOA 04epeaHOro CMMBOa LOMKeEH
BnokupoBaTbCA Ha BpeMs nepefaydv Kogoson komobuHauun. B nepepatymke
NPOUCXOANT pasBepTKa KOOOBOW KOMOMHAUUKM BO BPEMEHN, T.€.
npeobpasoBaHne napannensHon paboTbl B nocnegosaTenbHy0. Kaxabin
ANeMeHT KOMBMHaLMM MoaynmpyeTcs, PopMUPYeETCH JIMHENHLIA curHan,
KOTOPbIN OTNpaBnseTcAa B KaHan cBA3W. [1pneMHUK BbINOMHAET OYHKLNN,
obpaTtHble pyHKUMAM nepegatymka (cm. puc. 3). NMpUHATLIN SNEKTPUYECKUI
curHan npeobpasyeTcs B CMMBOST COOBLLEHNS C NOCneayloLWmnM HaHeceHeM
ero Ha TEXHMYECKUNn HocuTernb. [pyn 3TOM BLIMOMHAKTCSA cregyowme
onepauuu:

npuemM 3NeKTPUYECKNX CUurHanoB 1 npeobpasoBaHne nx B BUA,
yoo6HbIN onga nocneayrowen obpaboTtku. BxogHbliM ycTponctsom BxY
obecneymBaeTcs ranbBaHNU4ecKasi passsidka NMMHUN U NPUEMHUKA U
OCYLLECTBISETCS BblAENEHNE CMNYXXEOHbIX 3NEMEHTOB;

perncrtpauuns nHpopmMmaumoHHbIX arniemeHToB B PIY, T.e. B
onpegeneHne 3Havawlemn No3nLmMn Kaxxagoro n3 HMX. Jta onepauus
BbINONHAETCH B CTPOron nocrieoBaTenbHOCTN, onpeaensiemomn
pacnpegenutenem npuema Pllp;

HaKOMNJIeHWNEe 3rNeMEHTOB N cbopKa N3 HUX KOAOBbIX KOMOMHaLWI B
HIMp;

AeKOoOMUPOBaHMe NOMHOCTbIO NMPUHATON KOOOBOW KOMOUHALMWK.
Mocne dukcaumm Bcex kK MUHPOPMAaLIMOHHBIX 3NIEMEHTOB MO KOMaHAe OT
pacnpegenntens npuHaTas koMbuHauusa napannensHo copacbiBaeTcs Ha
aexkoaupytowee yctponctso [KY (aekoaep), rae n OTOXOECTBSETCA C
ooHMM 13 M npMHMMaeMbIx CMMBOMNOB. B npnemHuke nponcxoant
npeobpasoBaHne nocnegoBaTenbHOM paboThl B NapannenbHyo;

HaHeCeHne CUMBOJIOB Ha TEXHUYECKNN HOCUTEb.
YcTponcTBo BbiBoAa MHGoOpMauumn YBbeIB obecnevnBaeT otneyartbiBaHme
CYMBOSa Ha HocuTene (NeHTa, pyrnoH Gymarun), HaHeceHne ero Ha MarHUTHYH
NEHTY unn B BUAE OTBEPCTUN Ha NepdonieHTy (nepdokapTy).

Cxema anropuTma paboTbl NpUEMHMKa NpuBeaeHbl Ha puc. 5.
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MpueM snekTpuHeckux cnyxebHele
cMrHanos 9N€MEHThI

—_—

Peructpauus uHdopMa-
UMOHHBIX 2neMeHToB

—

Hakonnenue konoson
VHbOPMALIAN | PasupoBaHue |

| CUHXpOHU3auus |«

OyHKUNOHANbHbIE
CAMBONBI

Flpagpuuyeckmne

CUMBONbI
HekopgupoBaHue

[~
O
BuinonHeHne onepauuii ‘g Meuats
Q
nepesof Bo3spaT | nepeBof |~
periucTpoe KapeTku KapeTtku
> MpoTsixka 6ymaru
Brokmpoeka npoTsikku Bymaru T

PucyHok 5

[MpaBunbHbIE perncTpaunsa n Hymepaums ANeMeHTOB NMPUHATON
KOMOMHaLMN BO3MOXHbI NULLb MPU HanuyYnuu onpeneneHHbIX ga3oBbIX
COOTHOLLEHUN Mexay paboTon pacnpeaenuTenen nepegarymka u
NpPUeMHUKa. YCTaHOBMEHNE TakKUX COOTHOLLEHUN N UX NogAepXXaHue BO
BPEMEHU OCYLLECTBIIATCA KOPPEKUMOHHBIM YCTPONCTBOM KY,
BbIMOMHSOLWNM Onepauumn CUHXpoHM3auumn n asmpoBaHms. Heobxogumyto
Anga 9TOro MHopmaLuno KOppeKLMOHHOE YCTPOUCTBO NOMy4vaeT 13
NPUHUMaEMOK KO4OBOW NOCNeAoBaTeIbHOCTU B CIYy>KeOHbIX anemMeHTax,
nocbinaembix 1C3O nepegatymka.

YacTtb pacwmdppoBaHHbIX KOMBUHALMI SIBRSETCS HeEneYaTaemMomn
(perncTpoBble, BO3BpaT KapeTku, NepeBos CTPOKKU, 3anpoc aBTOOTBETYMKA) U
cnyxaT ONns BbINOMHEHUS pasfnnyHbIX onepauunn. Neyataemblie CUMBOSbI
HaHOCATCH Ha TEXHNYECKUA HOCUTENb, W NOCIe OTrneYaTbiBaHUA KaXXaoro
3HaKa ocyLecTBnaeTca NpoTshkeHne dymarn. OpraH neyatn nepeBoguTcA K
Ha4any ovyepenHOM CTPOKU Npu NOCTYNIEHNM KOMOMHaLMI "Bo3BpaT KapeTku'"
(BK) n "nepesop ctpokun” (MNC). MNMpnem kombuHaumm "npoben” Bbi3biBaeT
NPOTsKKY Bymarm Ha oauH war 6e3 neyaTtun. Npu NOCTYNNEHNUN PErMCTPOBbLIX
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kombuHaumn (JIAT, LI, PYC) npoTskka Bymarn He ocyLLecTBAAeTCS.

Hapsay ¢ paccMoTpeHHbIMK y3nammy OKOHEYHOro annapaTta B ero cocTan
BXOOAT BCriOMoraTeribHble YCTPOMCTBA, KOTOpble CO3AatoT A0NONHUTENbHbIE
CepBUCHbIE YCNnyri Ans oriepaTopa M yny4llatoT Ka4eCTBeHHbIe nokasaTenu
annaparta.
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