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BBEIAEHME

PazpaboranHbiii B HaydHO-TEXHOJIOTMYECKOM LICH-
Tpe yHuKanbHoro npubdopocrpoenust (HTLL YIT PAH)
TIEPEeHOCHOM MajiorabapuTHBIM MHGpaKpacHbIi (y-
pbe-CIIEKTPOMETpP IMOTPeOOoBa CO3AaHUSI COOTBET-
CTBYIONIEN 2JIEKTPOHHOM CUCTEMBI YIIPaBJIEHUSI MTPU-
0opoM u peructpauuu nHGopmauuu. CneKTpoMeTp
paboTaeT B 1Mana3oHe JUIMH BOJH 2...25 MKM CO CITeK-
TpaJbHBIM pa3pelleHreM 2 cM~! ¥ npeaHa3HaYeH [UIst
MOJTyYeHMsI CIIEKTPOB MOIJIOIIeHs (ONTUYECKO! TI0T-
HOCTM) Pa3IMYHbIX XKUIKUX WIM TBEPIbIX 00pa3loB.

YMeHbllIEHE pa3MepoB MHTepdepoMeTpa H0-
CTUTHYTO 3a CYET MCHOJAb30BaHUSI B KadecTBe
YCTpOICTBa NepeMeLeHUS ITOJIBUXKXHOIO OTpaXkKaTeist
TOYHOTO MapaieJiorpaMMa, BHYTPU KOTOPOTO yCTa-
HOBJIEH cBetodenuTenb [1, 2]. I'abaputsl uHTEpdE-
poMetpa 100 x 100 x 50 mm3. Ob1mag Macca He mpe-
BBIIIAET YETHIPEX KUJIOTPaMM.

YKazaHHBI CIIEKTPOMETP OOJIagacT PSIIOM IOJIe3-
HBIX 3KCIUTyaTallMOHHBIX KaudecTB. IIpmbop paboraer
KaK OT UCTOYHMKA TlepeMeHHoro HarpskeHus 220 B,
TaK U OT HU3KOBOJILTHOIO aBTOHOMHOTO MCTOYHHKA
nuTaHus (HalpuMep, OT aBTOMOOMIBHOTO aKKyMYJISI-
Topa — 12 B). YrpaBiieH1e CIEKTPOMETPOM OCYIIIECTB-
JIsieTcsl HOyTOYKOM, C ITOMOIIBIO ITOCAETHETO 0Opaba-
TBIBAeTCs MOJIydaeMasl CrieKTpajibHas MH(popMalus, a
Tak>Ke BBIMOJHSIETCSI COOTBETCTBYIOLIMI CHEKTPallb-
HBIIl aHaINU3 U AelacTcs 3aKIo4YeHUe 00 ucciaenye-
MoM obpa3sie. Kopirycom rmpubopa sIBiIsieTcsT cepuii-
HBI TPAHCMOPTHBIM KOHTEWHEpP C YOIOOHOI pydyKOi
IS TIepeHoca npubopa. BHemHuit BUI pa3padboTaH-
HOIO YCTPOMCTBA MpeaCTaBIeH Ha puc. 1.

1. IOCTPOEHHE
SQJIEKTPOHHOUN YACTHU IMTPUBOPA

B npoliecce mpoeKTUPOBAHUS CIIEKTPOMETPA OCO-
0oe BHMMaHME ObUIO YIEJIECHO pa3pabOoTKe 3JIEKTPOH-
HOM 4YacTu, KOTOpasl WCIOJIb3yeTCs Ijisi oOpabOTKMU
JAHHBIX U yripaBieHUsI pruoopoM. CTpyKTypHasi cxema
2JIEKTPOHHOI YacTW TIpeNcTaBiieHa Ha puc. 2. beim
pa3paboTaHbl TNPUHLUIHAAJIBHBIE 3JIEKTPUYCCKUE
CXeMBI OJIOKOB, TPOBEAECHO MOIETMPOBAHNE HEKOTO-
PBIX aHAJIOTOBBIX 1IeTIeil, Ha OCHOBE Yero ObLIa IMOI0-
OpaHa HeoOxoAMMasl JIEMEeHTHasl 0a3a, TakxKe ObLIa
HaIMcaHa YIPAaBISIOIIasl MporpaMma Ijisi MUKPO-
koHTpoiuiepa (MK), Bxoasiero B cocTaB UCCIEAye-
MOTO cIleKTpoMmeTpa [3, 4].

Puc. 1. BHemrHuii Bua mopratuBHoro MK -criektpomerpa.
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Puc. 3. CrpykrypHas cxema mouyist MITOIT.

CucreMa 00pabOTKU TaHHBIX U YIIpaBJICHUS B Py-
pbe-CIeKTpOMETpe 00eCTIeUNBAcT:

1) 3amaHMe OCHOBHBIX MapaMeTPOB YITPaBJICHHUS
CIIEKTPOMETPOM;

2) ynpaBjeHue MPUBOAOM TOABUXKHOIO 3epKaja
(onrTuKM), oLM(POBKY 1 00pabOTKY MaHHBIX M3Mepe-
HUIA, TIepenady JaHHBIX B TIEPCOHAIBHBIN KOMITBIOTED
(ITK).

OCHOBHOI KaHaJ BKIIOYaeT B ceOS TPUEMHUK
uHppakpacHoro (MK) wuznydeHuss m ycuiauTesb.
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MK-npuéMHUK HeoOXomuM ST IIpeoOpa3zoBaHUsI
CBETOBOTIO MOTOKA B 3JIeKTpUUeckuit curHai. Pede-
PEHTHBIN KaHaJl HEOOXOAUM U151 TIO3ULIMOHHOM MpU-
BSI3KM OTCUETa aHAJIOro-1I(ppoBOro npeodpazoBarte-
Js1 (ALIIT) K MeTKe TiepeMelieHus 3epkaia uHTepde-
pomMeTpa.

PaccMoTpum Haubosiee 3HAUMMYIO YacTh Iprbdo-
pa — MOZyJib MPEIBAPUTEIbHON 00pabOTKU U MPe0O-
pazoBaHust (MIIOIT) [7, 8]. OCHOBHBIMU KOMIIO-
HeHThI MoayJist sBistiorcs:: MK momenmu ATmega 32,
AIIIT 1 USB-mocT (puc. 3).
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Puc. 4. Bueurnwuii Bun MITOIT (dpoto).

OcHoBHasg 3agaya MK 3akiiroyaeTcsi B CUMThIBa-
HUM nobaiiTHo nHTepdeporpammsel ¢ ALITT, KoTopbIit
paboTaeT B pexXrMe ITOCIeIOBATETBHOTO TIPHUOIIEKE -
HHSI, ¥ OTIIPaBKe ITaKeTOB LIM(MPOBBIX JAHHBIX 110 512
6aiit Ha I1K, yepe3 USB-MocCT, 1j1s1 4ero UCHOIb3y-
etcst mukpocxema FT245BL. OngHoBpeMeHHO Tiepe-
JaloTcs naHHble Ha uami-kKapty Tuna SDHC B aBTO-
HOMHOM pexume crnekrpomerpa. Kpome toro, MK
U3MEPSIET CKOPOCTh MepeMeleHUs 3epKaJjia C LIeJIbl0
OTOpPaKOBKM HEYTAYHBIX MHTEphEPOTpaMM.

B xaxxnoMm 1makeTe JaHHBIX YeThIpe OANTHBIX CJIOBA.
IlepBrie 12 OuT cToBa HECYT 3HAYEHHE CKOPOCTU CKa-
HUpoBaHUs. be3 nmepegaun ckopoct UHTEpdeporpam-
Ma MoxeT noctynaTh B ITK HampsiMmyto, MUHYsI TIOPT
MK. Mertku nepemMerieHus 3epkKana (hopMUPYIOTCS
IpU mepexoie CHUTHaja ja3epa CIEKTpOMeTpa 4epe3
HyJIeBO€ 3HAYEHUE U CIy>KaT UICTOYHUKOM BHEITHETO
3anmycka ALIII, yro mMckmo4yaeT MpMMEeHEeHNE B CIIeK-
TpoMeTpe HU(PPOBBIX YCTPOICTB C BEICOKOIT pa3psimHO-
cThio. JlaHHBIE XpaHSITCSI Ha MUKpPoKapTe B (popMare
FAT32. 3anucs ¢aiina unTepdeporpaMmbl IIPOUCXO-
IUT B peaJIbHOM BPEMEHH, a €€ UYTEHHUE MOXKET ObITh
OCYIIECTBJICHO, Kak ¢ rmomomibio MITOII, Tak u ye-

NK-dypbe-crieKTpoMeTp

MAPTBAHOB u np.

pe3 BHEIIHEeEe YCTPOMCTBO UTeHUsI KapT naMsTi. CKo-
pocTtb oomeHa maHHBIMU ¢ ITK coctaBnsier 1 MOaiiT B
cekyHuy [5, 6].

I1pu pa3pabotke ycrpoiictBa ncnoib3oBaics ALITT
Monem AD7678. Dra MUKpocxeMa XapaKTepU3yeTcsI
TeM, UTO IMpeoOpa3yeT HETPEPbIBHBII aHAJIOTOBbII CUT-
HaJl B AMCKPETHOE LIM(pOBOE MpeAcTaBiIeHUe, UCTTONb-
3ys1 IBOMYHBII MOMCK MO BCEM BO3MOXHBIM YPOBHSIM
KBaHTOBAHUS, MPEKIe YeM MOTYIUTh IMGPOBOIA BHIXOM
IUTS1 KaK/oro rnpeodpa3zoBaHusi. JJlaHHbIN Tpeodpa3oBa-
Tesb sIBJIsieTCsl 18 pa3psigHbIM, KOTOPBIA UMEET BpeEMS
npeoOpa3zoBaHUs curHajia 1.8 MKC U 1IyM B TManaso-
He 0.035 MB, a o6acThk BXOIHBIX cuTHaJI0B =4 B.

BHeurnuii BUI pa3pabOTaHHOTO TMEYaTHOTO y3ja
MpencTaBjieH Ha puc. 4.

2. OIMCAHUE UBMEPEHUMH

PaboTocriocoOHOCTH OIMBITHOrO 0Opasla CIIEKTPO-
MeTpa OblUIa TPOAEMOHCTPUPOBAaHA TIPU M3MEPEHUU
CIIEKTPOB MPOIMYCKAHUS YIIIEBOAOPOIHbBIX COSTUHEHUIA
(OEH3MHBI, CIIUPTHI) C ITOMOIIBIO KMIKOCTHOI KIOBE-
Tel. Ha puc. 5 mpencraBieHa cxemMa I10CIeIoBaTeIb-
HOCTU u3MepeHuii. B crektpoMerp cHayajia ycTa-
HABJIVBAJIaCh KIOBETA C 3TAJJOHOM U IIPOBOIMUIOCH
STaJIOHHOE M3MEpPEHME CIEKTpa MPOITyCKaHWs Ha
BCEM ONTUYECKOM ITyTH OT UCTOYHUKA U3JIyYeHUS 10
MK-npuemHuka. 3aTteM ycTaHaBJIMBAJIaCh KIOBETa C
HCcclIeayeMbIM 00pa3loM U U3MEPSIICS COOTBETCTBY-
oMl crnekTp nponyckaHus. [lociae usMepeHuit u
00pabOTKM MaHHBIX PETrUCTPUPOBAIIN CIEKTP MHPO-
NycKaHUsI UccaeayemMoro obpasna. JdomomHuTeapHo
CYIIECTBYET BO3MOXHOCTb OLIEHKM KayecTBa MCCIIe-
JyeMOro Marepualia, Ha OCHOBE paHee IOJyYeHHOM
CIIEKTpaIbHOI 6as3el. B KayecTBe mpuMmepa Ha puc. 6
MpEeNcTaBIeH CIIeKTP MPOMyCKaHUs JJsT U30MPOI-
JIOBOTO CITUPTA.

I1K nonp3oBarens
C HEOOXOAUMbBIM

Sueiika
JUIST KIOBETBI

MPOrpaMMHbBIM
obecrnieyeHreM

Kioseta
¢ ob6pasuom
(13o0mponui)

Kriosera
C ATAIOHOM

Puc. 5. Cxema 1ociie1oBaTeIbHOCTY U3MEPEHUIA.

PAJUOTEXHUKA 1 SJIEKTPOHUKA
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Puc. 6. CriekTp mnporyckaHusi IUISi U30IPOIIIOBOTO
CIuprTa.

SAKIIIOYEHHME

1. Pa3zpaboTaH u M3rOTOBJIEH OITLITHHIM OOpa3eln
nopratuBHoro UK-dypbe-criekrpomerpa.

2. CnpoeKTUPOBAHBI 3JICKTPUYECKHE U CTPYKTYP-
HbIE CXEMbl CHUCTEMBI YIPaBJICHUSI YCTPOMCTBOM,
BKJIIOUAs MOAY/Ib IMPEABapUTEIbHON 00paboTKU U
npeoOdpa3oBaHusl.

3. Co3gaHo TIpOorpaMMHOE oOOecIeueHue IS
ONBITHOTO OOpa3iia rmprudopa.
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4. IIpoBeneHa onbITHAS dKCITyaTaus IIpuoopa.

VYkazannelit U K-dypbe-cnekTpoMeTp MOXKHO
3¢ HEKTUBHO MCITOIb30BaTh B HAYYHBIX U TEXHOJIO-
TUYECKUX LESX.

ABTOpBI 3asIBIISIIOT 00 OTCYTCTBMM KOH(MIMKTA
HHTEPECOB.
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