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OXPAHHAA CUTHANU3ALMA C UHOPAKPACHbIM YNPABIEHUEM

B cBA3W C TPEBOXHOWM KPUMMHOrEHHON 06CTAHOBKOW B OBLLECTBE OXPaHHbIE CUCTEMbI CTanW CEroaHs
HeobXxoaNMbIM aTpUOYTOM B JKU3HW NOLEN.

OxpaHHble CUCTEMbI MOXHO pa3fenuTb Ha ABa Tuna. MepBblit: aBTOHOMHAs CUrHanNW3aums, OCHaLLEH-
Hasi CUPEHOW W ornoBeLlatoLas o TpeBore Nub Brivkanumx cocegen. BTopo: oxpaHHas curHanmsaums ¢
LieHTparnbHbIM NynNbTOM YNpaBneHus, Ha KOTOPbI NOCTynaeT CUrHam TPEBOTU, U B TEYEHUE MUHUMANBHOMO
BpeMeHW Ha 06beKT NpubbIBaeT rpynna GbICTPOro pearmpoBaHus.

3apaya paspaboTki OXpaHHOM CUrHanu3auuy ¢ MHgpakpacHbIM ynpaBneHMeM BKIOYaeT B cebs pas-
paboTKy OXpaHHOW CurHanusauwW, paspaboTky nepegatumka ¥ paspaboTKy MPUEMHO-AEKOAMPYHOLLErO
yCTpOnCTBA.

[Mpubop koHTpons HGesonacHoOCTM obbekTa npefcTaBnseT cobom YyCTPOUCTBO, COCTOSALME M3 ABYX OC-
HOBHbIX GMOKOB: MpUEMHUMKa W NepefaTymka. Mepeaatynk CnyxuT 4ns Toro, YTobbl YCTAHOBUTL NOL KOHTPOMb
aHanuaupyembln 06bekT. MpueMHuK Heobxogum, YTOBbl BOCMPUHUMATL CUTHasbl NepeaaTynka, a UMEHHO,
YCTaHOBKY WM CHATME KOHTPONS, W paspeLLaeT OCTYN Ha 0ObekT.

[ins yBennyeHns NOMEX0oyCTONYMBOCTY LienecoobpasHo MCnonb3oBaTh MHAPAKPACHbIA kKaHan nepeaa-
YW MHGOPMALWK, @ He PaaMoYacTOTHbIN, MOCKOMbKY NOCHEAHUA MOXET OblTb OTCKAHUPOBaH creLuanbHbIMY
YCTPONCTBaMM, KOTOPbIE B HACTOALLMA MOMEHT AOCTATO4HO LUMPOKO pacnpoCTpaHeHb.

B kayecTBe LeHTpanbHOrO npoueccopa LenecoobpasHo BbiBpaTb MUKPOKOHTPOMMEp KOMMaHWu
Microchiptechnology PIC16F84a, Tak kak OH UMeeT [JOCTaTOMHOE KOIMYeCTBO MOPTOB, YHMUBEPCAsbHbIA Tal-
Mep, a TaKkke OTBEYAET BCEM TEXHWYECKMM TpebOBaHMAM, YTO MUHUMW3WPYET 3aTpaTbl NPW U3roTOBMEHUM
npubopa.

[1ns NOBbILEHNS CTENEHM 3almuTbl 06bEKTa CUrHan nepegartymnka 4omkeH ObiTb 3aKoanpoBaH. B kave-
CTBE KOAMPOBKM LienecoobpasHo NCnonb30BaTh NOCHEA0BaTENbHOCTb ABOMYHbIX CMBOMOB «1» 1 «0x». Korga
nepepaetcs «1» — 310 HasbiBaeTca Mark, koraa nepegava otcytctByeT — «0» (Spase). Bo Bpems Space Ha
CBETOAMOZ, HNYETO He NOAAETCA, OH BbIKMoYeH, a Bo Bpemst Mark — nogaertcs Hecylas vactoTa. T.e. CBETO-
anop BenbixueaeT ¢ vactoton 30 — 50k,

[NepeaaTyunk COCTOUT U3 MHCPAKPaCcHOro CBETOAMOA, BKITHOUEHHOIO B KOSINIEKTOP MOLLHOIO TpaH3nUCTo-
pa. [ins ynpaBneHms MOLLHbIM TPaH3UCTOPOM MCMOMb3YETCs TPAaH3UCTOP Manon MOLHOCTM, KOTOPbIN no Gase
noZkmnodeH k nopty npoueccopa RAQ. [1ns 3awyuTbl MOLLHOIO TpaH3ucTopa crnyxat Anoabl. KBapuesblil peso-
HaTOp NOZKITOYEH K HOXKaM 15 — 16 npoueccopa, kHomnku nogkmnodeHsl k noptam RA1, RA2. Pesuctop, nog-
KIHOYEHHbIN K 17 NopTy, CAYXWT ANS 3aLmMTbl TPaH3MCTOopa.

B npuemHo-aekoampytoLLee YCTPONCTBO BXOAWUT UHTErparbHbIA MHAPaKpacHbIn npuemHuk. OH nveet
oTogatumk — Pin-guoa, KoTopbin 0TNMYaeTcs 0T 0ObIYHOrO hOTOAMOAA NOBBILLEHHON YYBCTBUTENBHOCTHIO 1
YNYYLEHHbIMA YaCTOTHbIMU XapakTepucTukamu. Input — BxogHble Lenu (npeaBapuTEnbHbIA YCUIUTEND);
AGS- (automaticgaincontrol) cxema APY (aBTomaTudeckast perynuposka ycunenus); Band Pass — nonocoson
unbTP, KOTOPbLIA MpOMycKaeT curHanm BOGMAN3N YaCTOTbl 3aNONHEHUs U OT(UNbTPOBLIBAET BCE OCTamNbHOE;
Control Circuit — cxema ynpaenenus; Demodulator Bkntoyaet B cebs MHTErpaToOp ¥ KBAHTOBATENb, a Takke
(COBMECTHO C BbIXOAHbIM TPaH3WUCTOPOM) hOpMUPOBATENb BbIXOAHOTO NOMMYECKOro curHana. Bes ata cnox-
Has CXema Ha NpaKTuke peanuayeTcs B BULE ManeHbKOro niacTMacCoBOrO «TPEXHOroro» MOAYNS, Ha KOTO-
PO HaJo UL NOAATL MUTAHWE M CHATb C ero BbIXOAa roTOBbIN NOrMYeckui curHan. MNnactmaccosblil Kopnyc
MOMYTHO BbIMOMHSIET POMb ONTUYECKOr0 PUNbTPa, KOTOPbIA NPOMyCKaeT TONMbKO MHPaKPaCHbIA AManasoH U
3alMLLaeT BXOAHbIE Lieny NpUeMHWKa OT Neperpy3ok Aaxe npu NpsMOM COMTHEYHOM OCBELLEHWM.

[ns Toro 4to6bl YCTPOMCTBO BCTABAro Ha KOHTPOMb U CHUMANOoCh, HEOOX0AMMO AEKOAMPOBaTh nepe-
AaHHbIA curHan. PaclumdgpoBka KOLOBOMO CrioBa COCTOUT B Npeobpa3oBaHuy MHApakpacHoro curHana B no-
CNeaoBaTeNbHOCTb €ANHUL, U HYNEN 1 CPAaBHEHWE ee C 3TanOHOM.



Mocne ckaHMpOBaHWS MONy4EHHOMO CUTHara NPOU3BOAUTCS CPABHEHNE €ro C 3TanoHoM. B cryyae cos-
nafieHust 3TOro CUrHana ¢ OfHAM M3 KOLOB BKIHOYEHUS! UMW BbIKIOYEHUS NEPEXOAUM K CriefyroLemy 6roky.
Mpu 0BHapYXEHUM BKIOYEHHOW CUCTEMbI MEPEXOAMM K NPOBEPKE MpW3HaKa TPEBOTM. OTOT NPOMEXYTOYHbIIA
6nok fenaeTcs Ans Toro, YToBbl B Cryvae obpbiBa LWnelicha, BEPHYB €ro B NepBOHaYanbHoe COCTOSHUE, CH-
peHa He npekpallarna ceoto paboty. [lanee nposepsiem Wneind, ecny OH Pa3oMKHYT — BKIHOYAETCS CUPEHa, B
MPOTMBHOM CIy4ae BO3BpaLLAeMCs K CKaHMPOBaHWIO KOAa 1 anee K NpoBepke paboTbl CUCTEMBI.

Ecnu npoBepka nokasarna, YTo cUCTEMA OTKIHOYEHA, TO MPOM3BOANTCS OTKIIOYEHNE CUPEHbI U BO3BPa-
LLIEHNE K CKaHMPOBaHWIO koaa.



