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1. MpuHUMN YacTOTHOro pasfaerneHusa KaHanoB

B meJsieMmempu4ecKux cucmemax C 8PEeMEeHHbIM

pa3desnieHueM KaHanoe (BPK) oOns nepedayu
UHgopmayuu Kaxoomy KaHasny omeodumcs
omoesibHbIll  8PEeMeHHOU UHmepeasi 6 Uuksioeou
Kodoaamme.
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PucyHok 2 - YrporuerHas cxema PTC ¢ BPK.

B OoproBor amnmaparype MEXaHUYECKUHA  KOMMYTaTop
OOYEPEAHO MoAKIo4daeT paruvkua /I, /{2, ... , /IN Ha BXoJH
(opMupoOBaTena TEIEMETPUUYECKOIO Koia. B mporecce KoMmMmyTanuu
MOJIyYarOTCA CUTHAJIBI C aMIUIUTYIHO-UMITYJIbCHOM MOIYJISAIIUEN
(AUM). BenuunHa aMmIUIMTYAbl HMIIYJbCOB paBHA BEIUYHUHE
CUTHaJa JaTYhKa BO BPEMS MOAKIIIOYCHHUS €r0 K OOIIEMYy TpPaKTy.
Takum oOpaszom, Ha Bxome koxaepa jneuctByer AHMM-curnan,
COJIEPKAIIUKA UMITYJILCHI BCEX N MH(MOPMAIIMOHHBIX KAHAJIOB .
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Ilepemadya cUrHaAIOB JATYMKOB IIPOUCXOJUT HUCKPETHO BO
BpeMeHH. [Ipu BpalieHnn NOABMIKHOIO KOHTAKTa KOMMYTaTopa
IPOU3BOAUTCS MOCIEAOBATEIBHBIN “‘Oompoc’” HaT4uMKoB. Hacrtora, C
KOTOPOM MPOU3BOJAUTCS ““ONMPOC’’, HA3BIBAETCS YaCTOTOM OIpoca Fo.
OHa cBs3aHa C IEPHUOIOM OIIPOCA COOTHOIICHUEM

[TocmenoBaTeabHOCTh CUTHAJIOB, COOTBETCTBYIOIIUX OJIHOMY
UKy OINpOca BCEX JIATYMKOB, HA3BIBACTCS KAOPOM UNU UUKIIOM.
Bpems 71k (puc. 1l,a), oTBogMMOE€ B LMKJIEC i Iepeaadu
MH(QOpMAIlMKM  OJHOMY  KaHajlly,  Ha3bIBACTCS  KAHAAbHbIM
unmepeanrom. [ mnepegadyd  M3MEPUTEIbHOM HH(OpManu
OTBOJUTCS JIMIIb YacTh KaHAJIBHOIO MHTEpBaja, Ha3bIBacMas
UsMepumenvbHolM unmepeaniom 1u; oCTajabHbIEe YAaCTH KaHAJbHOIO
MHTEpBajia 13, Ha3plBaeMble 3allMTHBIMM (puc. 1,0) wu
MCHOJB3YIOTCS JJI1 TOr0, 4TOOBI HAa IMPUEMHOM CTOPOHE MOKHO
OBLIO pa3AcauTh KaHAJbI. 4



Kogep Tenemerpuueckoro cooOmeHus npeoOpa3yeT CUrHalbl C
AM B 0osice TTOMEXOYCTOMYMBBIC AHAJIOTOBBIE WIIM IHA(PPOBHIC
curHajipl. K aHajmoroBplM CHUrHajaM OTHOCSTCSI  MMITYJIbCHI,
MOJYJIUPOBaHHbIE 110 AnuTEAbHOCTH (mmupuHe) (LIMM), nim mo
BpeMEHHOMY nonoxeHuro (BIMIM).

IIpu IIMM B 3aBUCMMOCTH OT BEJIWYHUHBLI [IEPEAABAEMOIO
napaMeTpa U3MEHSETCS JJIMTEILHOCTh T uMmnyibca (puc. 3a). Ilpu
BHWM B 3aBUCHUMOCTUA OT BEJIUYUHBI MapaMeTpa U3MEHAECTCA BpEMs
MOSIBJICHUS U3MEPHUTEIBHOIO UMIYJIbCA T OTHOCHUTEIBHO OMOPHOTO
umitynbsca (0 Ha puc. 3B).

[Ipy ©U@POBBIX METOJAAX Iepeayd BeJIWYMHA ITapaMeTpa
npeoOpazyercss B LM@PPOBOM KojA (CUTHAI C KOJOMMIYJILCHOU
moaynsinuen - KMUM).

CurHaibl ¢ BBIOpAaHHOM MMIYJIBCHOM MOIYJISIUEH, CHUMAEeMBbIe
C BBIXOJIa KOAEPA, UCHOIB3YIOTCS IS MOAYJISIIIMN BBICOKOYACTOTHBIX
KoneOanu nepenaryrka. CurHaa B paJuoIMHHAM O0O3HAYACTCA B

COOTBETCTBUHU C BUJIaMU MOIYJISALIMUA HAa IEPBOU U BTOPOU CTYIEHSX:
JINM-UM, BUM-AM, KUIM-OM u T1.1. 5



[IpyuHATBIE TPUEMHUKOM CHUTHAJBI JACTEKTUPYIOTCA. 11 3TOro
MCIOJB3YIOTCSI JETEKTOPHI, COOTBETCTBYIOIINE BUY MOIYJISIMA Ha
BTOpou crtyrneHu: AM — ammutynHbeid, UM — vactorHeii, OM —
(azoBeiii. B mpuéMHuke, TakuM 00pa3oM, HPOM3BOJMUTCS IIepBas
CTyIIEHb 00pa0OTKH NpUHUMAaEeMON HH(MOpMAaIUH.

BTopas crTyneHp o0O0paOOTKM IIpUHHMaeMoOM HHGOpMalMU
OCYIIECTBIISIETCS JICKOACPOM TEIEMETPHUUECKOro cooOIeHus. Yacto
B perucrparopax 3anuceiBarorcs curHalbsl ¢ BUM, KM u t.I.; B
3TUX  CIy4asiX YCTPOMCTBAa BTOPOM  CTyHNE€HH  OOpabOTKH
OTCYTCTBYIOT.

CUHXpPOHHOCTh M CHH(A3HOCTh BpAIICHUS KOMMYTAaTOpPOB
OOpTOBOM M HA3€MHOM ammaparypbl JOCTHUTrAeTCS MYyTEM Mepeaadu
CIIEIHAIbHBIX CHHXPOHU3HUPYIOIIUX CUTHAJIOB.

CurHan Ha BBIXOJIE KoJiepa COACPKUT HH(POPMAIMOHHBIC
CUTHAJIbl, CUTHAJIbl CHHXPOHHU3AIMH, 4 TAK)KE HEKOTOPHIE CITY>KSOHBIC
CUTHaJIbl (YpOBHU KaJIMOPOBKH, BpPEMs), U HA3BIBACTCS ZPYHHOGHIM
cuznanom (I'C), unu menemempuuecKum KOOOM.
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YnoOHble i1 nosicHeHus npuHuouna BPK  Mexanumueckue
KOMMYTAaTOpPbl HAXOOAT OIPAHMYECHHOE NPUMEHEHHE. BMECTO HHX
HCIIOJIb3YOTCS 3JIEKTPOHHBIE KOMMYTaTOPbI (puc. 4).
Pactipenenurens HMMIYIbCOB BBIAAET PsJl MOCIECAOBATEIbHOCTEH
HENECPEKPHIBAIOIINXCS BO BpPEMEHHU HMITYJIbCOB (puc. 4,B).
ONIEKTpOHHBIE Kimoun Kli, K2, , KN B TeueHum IIUKJIA
KoMMyTanuu 1 - To T1ociIenoBareabHO OAWH 34 JIPYTMM

OTKPBIBAIOTCS curHaigamMu Sk, Sx2, ... ,SkN Ha Bpems, PaBHOE
KaHAJIbHOMY HHTEpPBANY Tk, W IPOITYCKAIOT CUTHAJIbBI JATYMKOB /[,
J12, ..., JIN.

B HazemHOHM ammaparype Ha BXOJ KOMMYTAaTrOpOB MOMAETCS
TPYIIIIOBOM CHTHAJ, a HA BBIXOJE AJIEKTPOHHBIX Kimroduen K1, K2, ...,
KN nogaBISgIOTCA CUTHAJIBI OTAEIBHBIX KaHaioB S/, S2, ..., SV.

Hagamo mnukima KOMMyTalUMH ONPEACISICTCS MapKepHbIMU
cuHxpoumnyivcamu Sm, CICAYIOIIUMH C IEpHOAOM ompoca 1o;
BpPEMS, OTBOJAMMOE KaHAJy, ONPEICIICTCS IEPHOAOM CJIIECIOBAHUSA
KaHAJbHBIX CUHXPOUMITYJIbCOB TK. g/



2. CtpykrypHas cxema PTC ¢ BpeMeHHBbIM pa3aejieHueM
KaHAaJIOB.

Paguorenemerpruueckas CUCTeMa COCTOUT M3 OOPTOBOM M Ha3€eMHOM
IpUEMHO-pErucTpupyromie anmaparypel (puc. 5). Ha Oopty
INEePBUYHBIA CHUTHAJI C BBIXOJAa JaTYUKOB MOCTYHaeT Ha BXOJ
CUCTEMbl KOMMYyTaluu. CUTrHajJbHBIE M HEKOTOPBIC, OTHOCHUTEIIHHO
MEIJICHHO MEHSIOIIMECS ITapaMeTphbl, IPEABAPUTEIbHO MOCTYIAIOT
HAa YCTPOWCTBAa aMIUIUTYJHOTO U BPEMEHHOIO VIUIOTHCHHS -
IIporpaMMHO-KOMMYyTHpYyroiiee ycrporctBo (IIKY).
Mcnonap30BaHUE YCTPOMCTB YIJIOTHEHMS II03BOJISICT IMEpPEAaTh IIO
ogHoMy wuH(popManroHHoMy kKaHainy PTC curHamabl HECKOIBKHX
JAaTYUKOB U TeM caMbIM 3(h(PEKTHUBHEE HCI0Ib30BaTh MPOMYCKHYIO
cnocobHocTh KaHaioB PTC.
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Ha BXOg cuHCTeMbl KOMMYTAaIlMM IOCTYHAKOT TaKkKe
CUTHaJbl KaauOpoBKH. B mpocrteimeMm ciaydae nepeaaércs
MHAHUMAaJbHOE U MAKCUMAJIbHOE 3HAUYCHUS ITapaMeTpa - YPOBHHU
curHana, coorserctByromme 0% u 100% 3nauenus napamerpa.
bnaromaps 3ToMy Ha IPUEMHOM CTOPOHE MOXKHO OILICHUTH
MONYYCHHBIE 3HAYE€HWs B  OTHOCHUTEIBHOM  MaclITaoe
3aPErUCTPUPOBAHHBIX CUTHAJIOB. IIpH HEIMHEMHOM XapaKTepe
M3MEHEHMSI U3MEPSEMOro IapaMeTpa nepeaaéTcest 0obliie ABYX
yPOBHEHN KaIMOpOBKH, Hampumep depe3 10% mikambl KaXkIbIi.
CucremMonn kommyTtauuu  Qopmupyercs AWM  curnai,
PEACTABIISIIONIAN COOOM MOCIEI0BATENBHOCTh OTCYETOB BCEX
U3MEPSEMBIX IIapaMETpPOB M ypOBHEM KainuOpoBku. Jlus
yIPABICHUS CHCTEMOM KOMMYyTalUMH OT CHHXPOHH3aToOpa
IOCTYIal0T MapKEPHBIC U KaHAJIbHBIC CHHXPOUMITYJIbCHI.
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AHanoro-uu@poBou IpeoOpa3oBaTEib (ALLLI)
npeoopasyeT KaxIbld OTCYET B HU(ppoBorM Koa. g ero
pabOThl MCHOJB3YIOTCS CHHXPOUMMYJIBCHI, CICAYIOIIHE C
YaCTOTOM KaHAJIbHBIX UMITYJILCOB F'K U CUMBOJIOB Koja Fc. B
aHaJIOroBeIX cuctemax ALIII HeT.

B komgepe dhopMupyeTcs rpylnnoBOrd CUTHAMN, COACpKaIIUN
MH(OPMAIIMOHHBIC CHUTHAJIBl  ONPEIACICHHOW CTPYKTYpPBI
(BUM, 1M wnn KMM), a Takke CMHXPO - U CIIyKECOHBIE
curHainel. I'pynmoBor curHaia (TEIEMETPHYCCKHM  KOI)
COIEPKUT TAKXKE CHUTHAJBl MAPKEPOB, OTMEUYAIOIIME HAYAJIO
KA KoMMyTanuu (puc. 6). CTpykTypa MapKkepa OTIN4aeTCs
OT CTPYKTYpbl H3MEpHUTENbHbIX Komorpamm. Ilpm KM B
KaueCTBE MapKepa YacTO HCIOJb3YIOTCSA KOIOBas TIpyIla
MMITYJIbCOB, 3alpeli€éHHas B MH(MOPMAIMOHHBIX KaHaJIax

(puc. 6,a).
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CHHXpOMMITYJILCHl KaHAJIOB YacTO BKJIOYAKOTCI B Koia. OHHU
pasMenarTcs Ha Trpanune kaHainoB. llpu BHWM, wanpumep,
ONOPHBIE MMITYJIbChI (puc. 6,0) 0003HAYaIOT IpaHUIBl KaHAJOB U
MCIOJIB3YIOTCS IS BDEMEHHOIO pa3/IeJICHUS KaHAJIOB.

CHMBOJIbHBICE CHHXPOHUMITYJILCHI, KaK IIpaBUJIO, B KOJ HE
BKJIFOUAIOTCHL.

OavH U3 KaHaJIOB OTBOAUTCS JJIs Iepeaadyd OOPTOBOTO BPEMEHH,
YTO II03BOJISICT MPHUBSA3aTh JAHHBIC TEICHU3MEPEHUM K €IMHOMY
BPEMEHH.

K cinyxeOHbIM CcuUTHajaM MOXKHO OTHECTH HH(MOPMAILHUIO O
HOMEpE KOCMHMYECKOIrO armmapara, pexume padoTel OOpPTOBOM
anraparypsl ¥ T.0. B 000011eHHOM BHE CTPYKTYpa KoJia Ha BBIXOJIE
(opMupoBares npeacTaBicHa Ha puc. 6,B.

CurHain ¢ BbIXoja Kojiepa MocTynaeT Ju00 HEMOCPEACTBEHHO Ha
BXOJl IlepedaTurka, JU00 4Yepe3 JI0JrOBPEMEHHOE 3allOMHHAIOIIEE

YCTPOMCTBO.
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B mepenardymke OCYIIECTBISECTCS MOIYJALUS IIEPEIABAEMOTO
TEJIEMETPUYECKOTO COOOIIEHUS OJHUM M3 BO3MOXXHBIX CIIOCOOOB
(AM, UM wm OM). Jlanee paauoCUrHajg H3JIy4aeTcs B
HarpaBJICHUA IPUEMHO-PETUCTPUPYIOIIEH CTAHIIUH.
JIoNroBpeMEHHOE  3allOMHUHAIONIEE YCTPOMCTBO  CIIY>KHAT IS
3allOMMHAaHWS HMHQOpMallMd Ha BpPEMsS OTCYTCTBHS CBSI3U C
HAa3€MHBIM KOMILIEKCOM YITPABJICHUS.

IIpy ¥3BECTHOM 4YHCIIE KaHAIOB /N, 4acTOTE LIMKJIa onpoca Fo
Y 3HAYHOCTH KOJIa B KAKJIOM KaHAJIE 7 MOKHO PacCUUTATh CKOPOCTh
OTOKa MH(OpMAIIMK Ha BBIXOJIE KoJiepa

B = NF,n _oum/cek

OJTa CKOPOCTh TIPH 3aJaHHOM BpPEMCHM 3alOMHUHAHUS [

onpeaeseT HEOOXOTUMYHO EMKOCTh J0JITOBPEMEHHOIO
3anoMuHaromiero ycrpoucrtna (/[3Y) na oopry KA
Vﬂ3y = Bt;,n.
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Emkocts mcnonssyeMblx JI3Y [OCTUraeT HECKOIBKHX
['our.

Takum o0OpazoM, OOpTOBas anmaparypa MOXET padoTaTh B
OJTHOM M3 TPEX PEKUMOB: HenocpeacTBeHHou nepeaayun (HII),
BoclpousBeacHus uHGopMmauuu (BM) wum 3anmomuHaHus
nH(popmanuu (31).

OTIUYUTEILHOM OCOOCHHOCThIO pexkuma 3U  sBisieTcs
YMEHBIIIEHUE YaCTOThI ONMPOCA MJATYMKOB MO CPABHEHUIO C
4acTOTOM Ompoca TMpH  HEMOCPEACTBEHHOM  IEpeaade.
COOTBETCTBEHHO YMEHBIIAKOTCS 4YacToThl Fm, Fk, Fc, 410
00YCIIOBJICHO KEJIaHUEM YMEHBLIINTHL 00bEM JI3Y.

bopToOBOM 3TallOH BPEMEHU BbIAAET BBICOKOCTAOMJIbHEIC
CHUTHAJIBI, KOTOPBIE ABJISIFOTCSA 3aIAF0IIIUMHU IS
CHUHXPOHM3aTOpa, a TAKXE KOJ BPEMEHH, BKJIHOYAEMBIA B
IPYIINOBOM CUTHAN B pexxume 3.
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[IpuémHo-peructpupyromas anmaparypa (ITPA) ocymecTBiser
OpUEM, JEKOOAUPOBAHME M  PETUCTPALAI0  TEIEMETPUYECKOU
uHpopmanuu (puc. 5,0). B cocraB »ToM ammapaTypbl MOXKET
BXOJUTh ammaparypa  oOpaOOTKHM JaHHBIX TEJICU3MEPEHUN U
nepeaaroiias 4acTb CHCTEMBl PETPAHCISLMH, O0€CIICUYMBAIOIICH
nepenady JaHHBIX B IISHTP cOopa u 00padOTKH MH(MOPMAIIUH.

AHTEHHO-(QUACPHOE YCTPOMCTBO, YHOPABISIEMOE CHCTEMOM
VIIPABJICHUS  AHTCHHOM,  TMO3BOJISIET  OCYWIECTBIATH  IOWUCK
IPUXOJAIIECTO0 OT OOBbEKTA CHUTHAJIa I0 HANpaBICHUIO, 3aXBaT M
caiexenne  3a  nmepememeHueM KA. CioexeHHe  MOXKET
OCYIIECTBISATHCS OJHUM K3 BO3MOKHBIX CIIOCOOOB: BPYUYHYIO HJIU
aBTOMATHUYECKH.

['pynImoBoM CUTHAJ C BBIXOAA MPUEMHMKA MTOCTYNAECT HA BXObI
NICKOJEpa W CHUHXPOHHW3ATOpa. B CHHXPOHHU3ATOPE BBIACISIOTCS
MAPKEPHBIE M KAHAJIBHBIC CHHXPOUMITYJIbCHI, MCIOJIb3YEMbIE B
NCKOAUPYIOMIEM  YCTPOMCTBE  JUISI  BBIJACICHHUS  CHUTHAJIOB
MH(pOpMAaIIMU U CIY>KEOHBIX CUTHAJIOB. 14



B mpoiiecce peructpaiyuy JaHHBIX OCYIIECTBIISETCS
UX TIpUBSI3Ka K €IUHOMY BpeMeHu. Jliasg 3Toro B
pPETUCTPATOpP MOAAIOTCSI METKH BPEMEHHM OT IT'€Heparopa,
KOTOPBIM CUHXPOHU3UPYETCA CUTHAJIAMU PAJUOCTAHIIUN
cnyxk0bl enuHoro BpemeHu (CEB). MHtepBanm mexny
MeTkaMu CEB cocraBnger 1 cekyHay, reHepaTop METOK
BPEMEHM  BBIJAET  TaKKE  CHUTHAJIbl  OOJbIICH
piateabHocT  4depe3  1/60 wmmm  1/300  cexyHBl.
Anrmaparypa 0oOpaOOTKHA MO3BOJISIET B COOTBETCTBUHU C
IPUOPUTETOM 0o0paboTaTh 3apEeTUCTPUPOBAHHBIC
JAHHBIC U BbIIATh UX MOTPEOUTEIIO B TPEOYEMOM BHUJE.
151



Jlekumsa OKoOH4YEHA.

Y KOro €CTh BOIIPOCHI?



