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06IllAH XAPAKTEPl1CntKA llHCCEPTAUHOHHOfl PA60Tbl 

AKTYAflbHOCTb. llanbtteAmee coeepmeHcTeoeaHHe co~peMeHHLa nnepHo-. 
~H3HqecKHX YCTaHOBOK, KaK npaBHnO, Tpe6yeT C03naHHH HOBba 
H3M8PHTBnbHba CHCTBM, o6nananntHX 6onee Bb~OKOA ToqHQCTbD H nHana30HOM 
H3MepeHHA, yeenHqeHHblMH 6McTponeACTBH8M H naMHTbD, a TaK~e 6onbfilHMH 
B03MQl{HQCTHMH c6opa, o6pa6oTKH H aHanH3a HH~OpMaUHH. 

Bo BTOPOA nonOBHHe 70-x H Haqane 80-x rr. qacTb 3TOA 3anaqH, 
CBH3aHHOA C C03naHH8M CHCTBM c6opa H HaKonneHHH HH~OpMaUHH, pemanacb, 
Ha 6a3e mHpOKoro npHMBHeHHH annapaTYPhl B cTaHnapTe KAMAK, ynpaBnHBMOA 
OT nonxonnmeA Manon 38M qepe3 HHTenneKTyanbHL~ KOHTponnep 
HMenmeA B03MOl{HOCTb BLaona Ha 6onbmyn 38M. 8 HacTonmee 
nanbHeAmeA aBTOMaTH3aUHH nnepHO-~H3HqecKHX 3KCil8PHM8HTOB 

KpeATa H 
apeMH npH 

npHo6peTaeT 
npHM8H8HH8 nepcoHanhHba KOMnhDTBPOB (PC) ceMeACTBa IBM PC-XT/AT. 

lleno a TOM, qTo nnn caoero apeMeHH KAMAK 6Lm enHHCTBeHHOA 
MOnynbHOA CHCTBMOA nnR aBTOMaTH3aUHH ~H3HqecKHX 3KcnepHM8HTOB. Cna6oA 
qacTbD 3TOA CHCTCMhl HBnnnacb H HBnHeTCH co6CTB8HHaH BbNHCnHTBnbHaH 
MOmHOCTb, MaIJall np0113BOA11TeIJbHOCTb . 6noKa KOHTponnepa KpeATa, HanpHMep, 
Ha 6a3e MHKpo-npoueccopa I80B0 H onepaUHOHHOA CHCTBMbl CP/M. 8 CBH3H c 
3TVIMl1 11 Apyr11M11 np11<111HaM11 M11posoro .pacnpocTpaHeH11ll annapaTypHblX H 

nporpaMMHba cpencTB B CTaHnapTe KAMAK, TaKoro KaK y ceMeACTBa IBM, He 
nony•rnnocb. Mel{ny TBM nepcoHanbHbie KOMilbDTBPbl IBM PC B KOMnaKTHOA 
~opMe conepl{aT ace coapeMeHHLie annapaTYPHLie CmHHa· pacmHpeHHH) H 
nporpaMMHbie B03MOl{H0CTH nnR ynoaneTaopeHHH Tpe6oeaHHHM ~YHKUHH MOmHoro 
KOMilbDTepa. 

TaKHM o6pa3oM 6onhmoe 3HaqeHHe npHo6peTaeT npo6neMa coenHHBHHH B 
onHOM KOMnneKce CHCT8Mhl KAMAK H KOMnhnTepa. 3TOT KOMnneKc Il03BOnHeT 
nonKnnqHTb qepe3 MarHcTpanh c noMomhn nonxonnmero IBM PC/KAMAK 
KOHTponnepa pa3Hoo6pa3Hbie aHanorOBhl8/UH~POBbie 6noKH K nepcoHanbHOMY 
KOMnhDTBPY, H cnenoaaTenbHO, Il03BOnHeT yeenHqHTb BbNH~nHTBnhHYn 
MOmHOCTb CHCT8Mhl KAMAK. TaKaH CTPYKTYPa c6opa naHHba H aBTOMaTHqecKoro 
ynpaaneHHH o6opynoeaHHeM 3KcnepHMeHTa onTHManbHa Torna, Karna, 
HanpHMBP, KOnHqecTBO CTaHUHA 6onhmoe H cymecTBYBT Heo6xonHMOCTb 
npeneapHTBnhHO a peanbHOM BPBMBHH o6pa6aTLmaTb HHfOpMaUHn. 

EcnH 6hlCTponeACTBH8 CHCT8Mhl KAMAK HB Il03BOnHBT npHHHMaTb H 
06pa6aTwaaTb HHIOPMaUHn, nOCTYnanmyn C fH3HqecKOA YCTaHOBKH, 
Hcnonh3YDTCH nH6o npyrHe CTaHnapTHhl8 npOMBl{YTOqHbie MarHCTpanH 
MULTIBUS, FUTUREBUS, FASTBUS, VME, H T.n., nH6o conpHl{8HHH, 

ocymecTBnHDlllHB CBH3b nocpencTBOM cneuHanhHWX HHTep~eACOB. 
DTcnna MO.HO BHneTb, qTo Janaqa pa3pa60TKH H C03naHHH YCTpOACTB, 

Il03BOnHnlllHX opraHH30BaTh conpH•eHHH PC C 3KCil8PHM8HTanbHOA fHJHqecKoA 
annapaTypoA 6e3 HCnonb3QBaHHH IlP.,O".f~J?a ( B TOM qffcne H 
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CTaHnapTHm) MarHCTpaneA, RBnReTCR BnonHe aKTyanbHOA H caMOCTORTen~HOA 

3anaqeA B o6naCTH MBTOnHKH \llH3H'i8CKOro 3KcnepHM8HTa. 

llEilb PA60Thl 3aKnnqanacb B co3naHHH cne4HanbHb1X HHTep\lleA~oB nnR 
mHPOKoro npHMeHeHHR KOMnbDTepoB ceMeACTBa IBM PC B pemeHHH 

HaY'IHO-TBXHH'IBCKHX Janaq B o6naCTH 3KcnepHM8HTanbHOA RllBPHOA \l:!H3HKH B 

OHHH. rnaBHOA JanaqeA RBnRnocb pemeHHe npo6neMLI nepexona OT cTap1,a 

TpallHUHOHHba nonxonoB K HOBblM B o6naCTH aBTOMaTH3aUHH 3KcnepHM8HTOB, 

oco6eHHO B HaCTORmee BPBMR, Korna cnOEHBmHeCR B OHllH ycnOBHR -

Hay'IHbie, TeXHH'IBCKHe H 3KOHOMH'i8CKH8 CTanH nocTaTO'IHO cnoxHbie. 

HAY4HAll HOBH3HA npHseneHHLa B nHccepTaUHH pe3ynbTaTOB 

onpenenReTCR TeM, 'ITO pa60TLI nHccepTaHTa cnoco6cTBYDT pa3BHTHD HOBOro 

HanpasneHHR B pa3pa60TKe CHCTeM c6opa HH\l:!OpMaUHH H ynpasneHHR 

o6opynosaHHBM \llH3H'iecKoro 3KcnepHMBHTa Ha 6a3e nepcoHanbHLa 

KOMnbDTepoB ceMeACTBa IBM PC. 

! 
DPAKTH4ECKAll UEHHOCTb pa6oT nHccepTaHTa no C03llaHHD H BHenpeHHD 

HHTep\lleACOB nnR Rll8PHO-\l:!H3H'i8CKHX YCTaHOBOK Ha 6a3e nepcoHanbHba 

KOMnbDTBPOB ceMeACTBa IBM 3aKnnqaeTCR B TOM, 'ITO pe3ynbTaTbl 

3Ha'IHTenbHO nononHRDT B03MOEHOCTH yxe H3B8CTHba CHCTeM H OTKpLIBaDT 

HOBbie nOllXOllbl K pemeHHD 3anaq B o6naCTH aBTOMaTH3aUHH \l:!H3H'i8CKHX 

3KcnepHM8HTOB. EllHHCTBBHHLm cnoco6, no3BOnRnmHA cerOllHR 3\ll\l:!BKTHBHO 

peanH30BaTb H Hcnonb30BaTb nonHOCTbD MOmHOCTb PC B 3KCnepHMeHTaX, 

MOXBT 61,rrb ocymecTBneH TOnbKO c noMOmbD cneuHanbHba HHTep\lleACOB, 

nOAKflto\.laeMblX HenocpeACTBeHHO K WHHe pacwHpeHH!I KOMnbtoTepa. 

HHTep\lleACbl C03naHbl Ha OCHOBe BblllYCKaeMoA B CCCP 

3neMeHTHOA 6a3bl. 

cepHAHOA 

Ha 3amHTY BbIBOCRTCR pa3pa6oTaHHbie aBTOPOM cepHR HHTep\lleACOB H 
' CBR3aHHbie C HHMH npeo6pa30BaTenH HH\l:!OpMaUHH, Heo6XOllHMbie nnR 

aBTOMaTH3aUHH Rll8PHO-\llH3H'ieCKHX 3KcnepHM8HTOB C noMOmhD IBM PC-XT/AT. 

ADP06Alll1ll PA60Tbl. OcHOBHLie pe3ynbTan1 pa6oT, BKnn'ieHHba B 

llHccepTauHn, noKnan1,manHcb Ha HaY'IHLa ceMHHapax IlB3, IlllP, IlH~ OHllH, Ha 

Mei,:nyHaponHoA 3pHCT A66e KOH\llepeHUHH rneHa, . rnP, 1989. ), Ha 

MexnyHaponHoA mKone 118th summer School on computing Techniques in 

Physics" (Czechoslovakia, 1989.), Ha Pa6o_qeM cosemaHHH "TsepnoTenbHbie 

TpeKOBbie neTeKTOPbl Rnep H HX npHMBHBHHB 11 
( ny6Ha 1990. ) , Ha Pa60'i8M 

cosemaHHH no HccnenosaHHn npoueccos \llparMeHTaUHH B Rnpo-RnepHLa 

B3aHMOll8ACTBHR~ cny6Ha, 1990. ), Ha 14 MexnyHapOllHOM ceMHHape no 

RllBPHOA 3neKTPOHHKe (Bapmasa, 1990. ). 
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·DYliill1KAlll111. DcHOBHLie pe3YnbTaTbJ llHCcepTaUHH ony6nHKOBaHLJ B 16 
pa6oTax. npHB8ll8HHba B cnHcKe nHTepaTYPbl. 

CTPYKTYPA n11ccEPTAlll1l1. Pa6oTa COCTOHT H3 BBeneHHR, '18Tb~ex rnaB H 
3aKnD'i8HHR. 06mHA 06beM COCTaBnReT 135 CTpaHHU, BKnn'laR 58 
HnnncTpauHA, cnHCOK nHTepaTypbl HaC'IHTbIBaeT 82 HaHMeHOBaHHR. 

conEPlKAHl1E PAliOTbl 

BO BBEnEH1111 noKa3aHa aKTYanbHOCTb TeMLI, c\llopMynttpoaatta uenb H 

3ana'IH pa6on1, natto KPaTKoe conepxatttte ocHoattm pa3nenoa llHccepTal!HH. 

8 ITEPBOl1 rnABE paccMaTpHBaDTCR OCHOBHbie B03MOEHOCTH 8-6HTHOA mHHbl 

pacmHpeHHR KOMnbDTepa IBM PC-XT/AT - llBKOllHPOBaHHe anpeca BXOllHba/ 

BbaOllHba nopTOB, CHCTeMa npep1,rnaHHR H npRMoro nocTyna K naMRTH, 

reHepaUHR COCTORHHR OEHllaHHR, HMenmHe npaKTH'IBCKOe 3Ha'ieHHe npH 

pa3pa60TKe HHTep\lleACOB c6opa HH\l:!OpMaUHH H ynpaaneHHR o6opynosaHHeM. 

B KOHCTPYKUHH nepcottanbHha KOMllbDTepoB ceMeACTBa IBM CHCTeMa mHHbl 

pacmttpeHHR HMeeT oco6oe 3Ha'leHHe C TO'IKH ~peHHR pa3pa60TKH H C03llaHHR 

HHTep\lleACOB nnR BblllOnHeHHR conpREeHHR c KaKHM-nH6o o60PYllOBaHHeM, HnH 

YCTPOACTBOM 3KCnepHMeHTa. KOHCTPYKUHR 8-6HTHOA mHHLI H norHKa CBR3H 

MeEllY KOMnbDTepoM H HHTep\)leACOM, peanH3YeMaR qepe3 Hee, coxpaHHnHCb y . 
KaEnoro qneHa ceMeACTBa KaK \l:!HpMeHHLm CTaHnapT. 

BHYTPH MamHHbl pa3MemanHCb 16-pa3PRllHLm MHKponpoueccop 18088 \l:!HpMbl 

INTEL, naMRTb eMKOCTbD 64 K6aAT H nRTb cnoTOB mHHbl pacmHpeHHR, 

nollKm>'leHHe no3BonRnmHx ocymecTsnRTb nanbHeAmee pa3BHTHe cncTeMw: 

nononHHTenbHOA naMRTH <no 544 r.6aATl H nayx llHCKOBOllOB eMKOCTbD no 
160 K6aAT KaEllb~. flnR OT06paEeHHR HH\l:!OpMaUHH HCDOflb30BancR MOHOXPOMHb~ 

MOHHTOP C llOCTaToqHo BbICOKOA pa3pemanmeA cnoco6HOCTbD. 

6naronapR pa3BHTHD TeXHOnorHH H3rOTOBneHHR MHKpocxeM, nORBHnHCb 

HOBbie npencTaBHTenH ceMeACTBa, HanpnMep PS70-A21/486, COMPAQ DESKPRO 

486/25. Y 3THX MamHH TOEe coxpaHReTCR OCHOBHaR HlleR IBM PC H 

COBMeCTHMOCTb C HeA. OnttaKo, OHH o6nananT MOWHOCTbD Ha H8CKOnbKO 

llOPRllKOB 6onbmeA, qeM npen1,mymee noKoneHne PC. BbNHCflHTenbHaR MOmHOCTb 

coapeMBHHba MamHH npeBOCXOllHT MOWHOCTb 38M Knacca EC 1060, EC 1066. 

flpH C03llaHHH HHTep\lleACOB llnR c6opa HH\l:!OpMaUHH H ynpaaneHHR 

o6opynoaaHneM RllePHO-\llH3HqecKHX 3KcnepnMeHTOB OllHOA H3 Han6onee 

aKTyanbHba 3alla'i RBnReTCR Bb16op Tpe6oaaHHA K pa3pa6anrnaeMblM CHCTeMaM, 

B TOM 'IHcne HHTep\lleAcaM. l13MepHTenbHbie CHCTeMbl 06bNHO HMeDT llOCTaToqHo 

CnOEHYD CTPYKTYPY- 0HH conepi,:aT ll8TeKTOPbl, npeo6pa3oaaTenn HH\l:!OPMBUHH 

\l:!H3H'i8CKHX BenH'IHH, attanorOBbie H UH\llpOBbie llOllCHCTeMhl, CHCT8Mbl nepenaqH 
naHHba H CHrHanoa, HHTenneKTyanbHbJe CHCTBMbl H T. n. 
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HHTep~eAc peanH3YBT annapaTYPHYD qacTb HH~OpMaUHOHHoro 

MBllllY nepcoHanbHblM KOMilbDTBPOM H H3M8PHTenbHOA CHCTBMOA. 

KaHana 

TaKHM 

o6pa30M, HHTep~eAc C OllHOA CTOPOHbl nonlleH o6ecneqHBaTb conpHlleHHH 

CHrHanoB, nocTynaDlllHX C H3M8PHTBnbHOA CHCT8Mbl B KOMilbDTBP qepe3 ero 

mHHY pacmHpeHHH, C npyroA -CTOPOHbl nonllBH npHHHMaTb, npeo~pa30Bbl8aTb 

CHrHam, mHHbl pacmHpeHHH KOMilbDTepa H nepenasaTb B H3M8PHTBnbHYD CHCTBMY, 

nnR BbmOnHeHHH 3anaqH pa3pa60TKH H C03llaHHH HHTep~eAca Ha 6a3e B-

6HTHOA mHHbl pacmHpeHHH PC Heo6XOllHMO 3HaTb ee speMBHHYD, 

3neKTpHqecKYD, MexaHHqecKYD cneuH~HKaUHD. TI03TOMY B nepBOA rnase 

npencTasneHbl OCHOBHbie naHHbie mHHbl pacmHpBHHH KOMilbDTepa C ToqKH 3P8HHH 

pa3pa60TKH HHTep~eAcoB. IlpHB8ll8Hbl THnHqHbie pemeHHH npHHUHnHanbHOA 

CX8Mbl KOHKpeTHOA ~YHKUHH conpHllBHHH. 

80 BTOPO~ rnABE pacMaTpHsaeTCH npo6neMa o6pa6oTKH H3o6palleHHA, B 

qacTHOCTH,3allaq o6pa6oTKH ~HnbMOBOA HH~OpMaUHH, 

nyqKa peaKTOPHba HeATpOHOB H nOHCKa TpeKOB Ha 

MHKPOCKOne. 

H3MepeHHH napaMBTPOB 

M8300IlTHqecKOM iflypbe 

nnR C'beMa H o6pa60TKH H306palleHHA C03llaHbl CHCT8Mbl Ha 6a3e 38M, B 

qacTHOCTH,nepcoHanbHba KOMilbDTepoB THna IBM PC-AT, C noMOWbD KOTOpba 

MOlKHO HllBHTH~HUHPOBaTb H aHanH3HPOBaTb aMnnHTYllY BHlleO-cHrHana Kallnoro 

3n8M8HTa H306pallCBHHA. 

8 flBTA H3001f1H no npoeKTY "lleHTp" pa3pa6ornHa cHcTeMa nnR npHeMa 

H3o6pallBHHA H OUH~pOBKH BHllBO-cHrHana TI3C KaMBPbl, KOTOpaH C nOMOWbD 

C03llaHHoro BHlleO-HHTBp~eAca PC/VIDEO Ha OCHOBB IBM PC-XT/AT 

o6ecneqHsaeT 803MOllCHOCTb ynyqmeHHH ToqHOCTH, CKOPOCTH H3M8PBHHA Ha 

npH6opax TIYOC /l, 2/ 

BHneo-HHTBP~BAC PC/VIDEO OCYWBCTBnHeT CBH3b 

npeo6pa30BaTeneM H mHHOA IBM PC-XT/AT H MOllCBT cnyllCHTb 

naHHba B llBYX-BXOllOBYD llHHaMHqecKYD naMHTb PC BMKOCTbD 

6noK-CXBMa BHllBO-HHTBp~eAca PC/VIDEO npHBBllBHa Ha 

BHll~O-HHTep~eAc PC/VIDEO Il03BOnHeT: 

MBllllY BHllB0-

6nOKOM 3anHCH 

64 K6aAT. 

- OCYWBCTBHTb 3anHCb B llBYX-BXOllOBYD naMHTb 

KOTOpaR c OllHOA CTOPOHbl pa6oTaeT KaK onepaTHBHaH 

CTOPOHbl npHHHMaBT naHHbie OT BHemHero YCTPOACTBa H 

- o6ecneqHTb CHHXPOHH3aUHD pa6oTbl BHemHero 

npeo6pa3oBaTenH H BHllBO-HHTBp~eAca: 

PHC.1. 

BMKOCTbD 64 

naMHTb PC, C 

xpaHHT HX: 

YCTPOACTBa, 

o6ecneqHTb CHHXpOHH3aUHD pa6on1 nporpaMMbl H 

npeo6pa30BaHHba naHHba, a TaKllB UHKn HaKonneHHH 3apHllOB MaTPHUbl. 

K6aAT, 

npyroA 

BHllBO-

3anHCH 

BHneo-HHTep~eAc, nocne BKnDqeHHH H ycTaHOBKH ero HaqanbHoro 

COCTOHHHH, pa6oTaeT KaK naMHTb 

naMHTH PC. KoMaHna ynpasnHDWBA 

s onpeneneHHOM cerMBHTe onepaTHBHOA 

nporpaM~bl nepeKnDqaeT KOMMYTaTOPhl 

naHHba H anpecoB llBYX-BXOllOBOA naMHTH H nocne- 3TOrO BHllBO-HHTep~eAc 
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rOTOB IlPHHHMaTb BHBWHHe llaHHblB. 6aAn1 naHHm, T. e. KOllbl. 

npeo6pa3oBaHHOro CHrHana HqeAKH MaTpHUbl TI3C 3anHCbl8aDTCH B naMHTb C 

IlOMOWbD TaKTOBba CHrHanos. Tiocne 3anHCH BCBX 3nBM8HTOB (232x144=33408 

ToqeK) MaTpHUbl, cqeTqHK anpeca BbmaeT CHrHan nnR YCTaHOBKH naMHTH B 
HaqanbHOB COCTOHHHB. 

PHc.1. 6noK-CXBMa BHllBO-HHTBp~eAca PC/VIDEO 

CCD 

+5v 
+6v 
+15v --6v 

Ha COBpeMBHHOM 3Tane pa3BHTHH HBATPOHHOA panHorpa~HH B nyqKax 

Tennosba H PB30HaHCHba HBATPOHOB B03MOllCHOCTH aHanorosoA o6pa60TKH 

H3o6pallCBHHR OKa3bl8aDTCH YllCB HBllOCTaToqHblMH, B03HHKaBT Heo6XOllHMOCTb B 

perHCTpaUHH H nocnBllYDWBM UH~pOBOM aHanH38 H3MBP8HHH napaMBTpos nyqKa 

H HccnenyeMoro npouecca. 

H3BBCT8H PRll CHCTBM o6pa60TKH H3o6pallCBHHA Ha 6a3e 

cneuHanH3HPOBaHHm npoueccopoB H 38M, KOTOPblB , OllHaKO' llOCTaTOqHo 

cnollCHbl, HO HB Beer na onTHManbHbl nn~ pemeHHH cneuH~HqBCKHX 3anaq, B 

qacTHOCTH,B HBATPOHHOA panHorpa~HH Ha HCToqHHKB HBATPOHOB H6P-2. 

AnnapaTypa, npennolKeHHaR llHccepTaHTOM Ha 6a3e nepcoHanbHoro 

KOMbDTepa THna IBM PC-XT/AT, Il03BOnHeT perHCTPHPOBaTb reoMeTpHqeCKYD 

KapTHHY naHHoro npouecca B BHllHMOM onTHqecKOM llHana30HB C 

Hcnonb30BaHH8M BPBMH-nponeTHOA MBTOllHKH / 5/_ 

iflYHKUHH H3MBPHTenbHOA CHCT8Mbl: aBTOMaTH3HPOBaHHaH perHCTpaUHH 

3KCnepHMBHTanbHba naHHba H_xpaHBHHB HX KaK OllHOKpaTHO, TaK H B 

HaKonnBHHH: OT06pallC8HHe llHHaMHqecKoA. HH~OpMaUHH B nD6oe 

3KCnepHM8HTa, a TaKa:e BH3yanH3aUHH CTaTHqecKHX naHHba B XOllB 
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aHanHJa: nporpaMMHaH o6pa6oTKa H penaKTHPOBaHHe H306pa~eHHA. 
nnR 3TOA annapaTYPLI a IlH4> OIDU1 HaMH coJnaH aHneo-HHTepilleAc 

PC/FRAME GRABBER 141, Ha OCHOBe BHneo-HHTepilleAca PC/VIDEO. 

8Hneo-HHTepilleAC PC/FRAME GRABBER COCTOHT H3 'leTL1pex OCHOBHLIX 
0
,~acTeA: 

6noKa npeo6pa3oBaHHH BHneo~cHrHana B UHillpOBOA Kon, TeneBH3HOHHoro 
CHHxporeHepaTopa, nayx-axonoaoA nHHaMH'lecKoA naMHTH nnR JanoMHHaHHH 

OUHillpoaaHHoro H3o6paaeHHH H 6noKa npeo6pa3oaaHHH UHillPOBLIX Kanoa a 
BHneo-cHrHan nnR OT06paaeHHH naHHLIX Ha UBeTHOM MOHHTope. 

OcHOBHOe Tpe6oaaHHe, npenbHBnHeMoe K Me300ilTH'leCKOMY 4>ypbe

MHKPOCKOilY, 3TO nonHaH aBTOMaTH3aUHH IlOHCKa H H3MepeHHH napaMeTpOB 
TpeKoa a JanaHHOM nHanaJoHe yrnoa ueneyKa3aHHH. TaKHM o6paJoM, naHHaH 
KOHCTPYKUHH MHKPOCKOna He MOSeT o6oATHCb 6e3 CHCTeMLI BH3yanH3aUHH 

H306paaeHHH. nnR H3MepeHHR reoMeTpH'leCKOA xapaKTepHCTHKH H3o6paaeHHA 
TpeKOB Heo6xonHMO HCilOilb30BaTb TeneBH3HOHHYD KaMepy H BHneo-HHTepilleAc 

nnR C'lHTLmaHHH H o6pa6oTKH H306paaeHHA. 
IBM BHneo-HHTepilleAc PC/DIGITIZER C03naH aBTOPOM nHccepTaUHH Ha 

PC/AT BMeCTe S TeneBH3HOHHOA KaMepoA THna MARELLI CCD B32-02, 

Il03BOnHDmeA npeo6pa30BLmaTb H 3ailHCLmaTb H306pa•eHHH no 
nonyKanpoa KaMepu c pa3pemeHHeM 512 x 312 TO'leK, c rpanauHeA 

YPOBHBA HPKOCTH. 

Tpex 
256 

"3 HJnoaeHHOro BHnHo, 'ITO pa3pa60TaHHLm BHneo-npeo6pa3oaaTenb H 
BHneo-HHTepilleAc PC/VIDEO MOrYT 6Lrrb HCnonb30BaHLI B uenoM pHne Jana'l. 

DHH, a 'laCTHOCTH, 6LmH ycnemno IlPHMBHBHU a ABHaUHOHHOM HHCTHTYTB 

(r.XapbKOB) nnR aBTOMaTH3aUHH H H3MepeHHR HHTepilleporpaMM, H B 
PaA~eeoM' HHCTHTYTe HM. XnonHHa (r.fleHHHrpan) nnR H3MepeHHH napaMeTpOB 

TBepnoTenbHLIX HnepHLIX neTeKTOPOB. 

B TPETbE~ rnABE paccMaTpHaaeTCH npo6neMa perHCTpaUHH aMnnHTYn 
HMnynbCOB B HnepHO-i!IH3H'lBCKHX H3MepeHHHX, T.e. 3anaqa annapaTYPHOro ~ 

coJnaHHH MHoroKaHanbHOro aHanHJaTopa H cneKTpoMeTpH'lecKoro aHanoro
UHillpoaoro npeo6pa3oaaTenH (SADC). 

AHanH3 cneKTPOMeTpH'lBCKHX HMnynbCOB B HnepHO-i!IH3H'l8C~HX 
H3MepeHHHX npHcxonHT cnenYDmHM o6pa3QM: 3aBHCHMOCTb 'lHcna co6LrrHA OT 

aMnnHTYnLI npencTaanHBTCH B BHne aMnnHTYnHoro cneKTpa .. C IlOMOmbD 
KanH6poBKH mKanu aMnnHTYnLI MO*HO BLNHCnHTb 3HepreTH'leCKHA cneKTp. nnR 
c6opa H aHanHJa 3HepreTH'lecKoro cneKTpa coJnaHu MHoroKananbHL~ 

aHanH3aTOPL~ HBnHDmHBCH OCHOBHOA 'laCTbD cneKTPOMBTPH'lBCKHX npH6opoa. 
B 3TOA rnaae naeTCH KpaTKHA o63op illHpMeHHLIX MHOroKaHanbHLIX 

auanH3aTOPOB (EG&ORTEC, CANBERRA, NUCLEUS-TENNELEC, AFORA) Ha 6a3e PC. 

"cxonH H3 3TOro 063opa,aHnHo, 'ITO coapeMeHHaH CHCTeMa MHOroKaHanbHOro 
auanHJaTopa conepaHT aHanoroaLm npoueccop, SADC H nepcoHanbHLm 
KOMilbDTep THila IBM PC-XT/AT. 8 3aBHCHMOCTH OT THna CBH3H Meany 
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aHanorOBLIM npoueccopoM H KOMilbDTBPOM nony'laDTCH pa3nH'lHLlB CHCTBMU 
MHOroKaHanbHLIX auanH3aTOPOB. 

THnHtJHaH peanH3aUHH MHoroKaHanbHoro aHanH3aTopa co3naHa illHPMOA 
CANBERRA a SYSTEM 100. 3Ta CHCTBMa COCTOHT H3 TpanHUHOHHLIX 
cneKTPOMeTpH'leCKHX 6noKOB a CTaHnapTe NIM a OTnenbHOM MHHH-KPBATe H 
IBM PC-AT. AHanoroaLm npoueccop H SADC H3 6nOKOB NIM nonKnD'laDTCH K 
IBM PC-AT qepe3 cneuHanbHO pa3pa60TaHHYD nnaTy MCA/MEMORY BOARD. 

B OIDU1 Hcnonb3YDTCH MHoroKaHanbHLte aHanHJaTopu a crnHnapTe KAMAK 
MAK-1 H MAK-2, KOTopue 'lepe3 cooTBBTCTBYDmHA KOHTponnep MO~Ho 

nonKnD'lHTb K 38M. "cnonb3YH TOilbKO Monynb SADC 3THX aHanH3aTopoa, 

aaTopoM nttccepTaUHH 6Lm npenno•eH, pa3pa60TaH H co3naH cneuttanbHLm 
HHTepilleAc PCA/INCREMENT MEMORY 161 - nono6Ho C03naHHOMY B CHCTeMe 

SYSTEM 100 illHPMLl CANBERRA, KOTOpLm YCTaHaBm1BaBTCH B cnoT PC H 
ocymeCTBnHeT CBH3b Me~ny KOMilbDTepoM H aHanorOBLIM npoueccopoM, 

6noK-cxeMa HHTepilleAca _PCA/INCREMENT MEMORY npHaeneHa Ha PHC.2. 

I ClJ< 

E RESET -, 

M !OCH R~I s ~ u: R 
p 
C WRITE 

Pttc.2. 6noK-cxeMa HHTepilleAca PCA/INCREMENT MEMORY 

s 
A 
D 
C 

ITnaTa HenocpencTBeHHO IlPHHHMaeT naHHLle C 6noKa SADC KA007 (HnH 
KA011) qepe3 era MHOrOKOHTaKTHLm pa3beM H caMOCTOHTBilbHO BLITTOilHHeT 
HaKonneHHe naHHLIX B nayxnopTOBOA naMHTH, KOTopaH HaxonHTCH Ha nnaTe. 

"HTepilleAc PCA/INCREMENT MEMORY o6ecne'lHBaeT TOilbKO illYHKUHH, 
neo6xonHMLie nnH conpH•eHHR KOHKpeTHoro SADC CKA007, KA011). EMKOCTb 
naMHTH HHTepilleAca COCTaanHeT 4096 x 24 6HTa, BpeMH UHKna HHKpeMeHTa, 
T.e. MepTBOe BpeMH, 0.83MKC (npH 6Mru) H l.05MKC (npH 4.77Mrul. 

BpeMH, KOTOpoe Tpe6yeTCH MHHHManbHO nnH o6pa60TKH onuoro co6LITHH, 
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RBnReTCR OllHHM H3 caMLIX OCHOBHl,IX napaMeTpOB H3MepHTenbHl,IX CHCTeM. 

Co6LrrHR, nocTynHBmHe 3a 3TO speMR, ecnH He 3anoMHHaDTCR, TO cqHTaDTCR 

nponaBmHMH. nnR pa3paBHHBaHHR noToKa ]laHHLIX C SADC HHTep~eAc HMeeT 12 

6HTHLm FIFO perHCTP, BpeMR OllHOro HHKpeMeHTa 81,~paHO,HCXOllR H3 Toro, 

qT06"1 OHO 61,mo 3aBe]lOMO MeHbme, qeM epeMR npeo6pa30BaHHR B 6noKax SADC 

B KA007, KAOll H SILENA Model 1600, H TOr]la HHTep~eAc PCA/INCREMENT 

MEMORY MOr 61,1 pa6oTaTb H CO cneuHanbHl,IMH SADC. 

nanee B 3TOA rnaBe eaccMaTpHBaeTCR npHMeHeHHe HHTep~eAca B 

3KCnepHMeHTax Ha YCTaHOBKe "faMMa ", KOTOpaR 61,ma C03]laHa 1lnR 

Hccne1toBaHHR npoueccoe ~parMeHTaUHH B RllPO-R]lepHl,IX COYllapeHHRX npH 
3HeprHH 1l0 50 f38 / 7/ 

nnR YCTaHOBKH "faMMa" pa3pa6oTaHa B03MOXCHOCTb nepe]laqH 

OT aHanoroeoro npoueccopa Henocpe1tcTBeHHO B IBM PC-XT/AT. 

uenH aBTOPOM C03]laH HHTep~eAc PCA/INCREMENT MEMORY, KOTop1,m 

B OllHY CHCTeMy Tpa]lHUHOHHYll aHanorOBYll RllePHYD 3neKTPOHHKY 

pacnpocTpaHeHHLm nepcoHanbHLm KOMnbDTep THna IBM PC-XT/AT. 

HH~OpMaUHH 

nnR 3TOA 

o6'be]lHHReT 

H WHPOKO 

61,1cTpo1teACTBYDlllHA SADC npe]lHa3HaqeH 1lnR pa6on1 C YCTPOACTBaMH 

npe1teapHTenbHOA o6pa6oTKH CHrHanoB ]leTeKTOPOB HOHH3HPYDlllHX H3nyqeHHA 

THna aHanoroeoro npoueccopa, B KOTOPLIX ~OPMHPYDTCR HMnYnbCI,[ HanpRxceHHR 

C nnocKOA eepmHHOA H COOTBeTCTBYDlllHe HM norHqecKHe CHrHam1 3anycKa. 

SADC MOXCHO Hcnonb30BaTb ]lnR H3MepeHHR HenpepLIBHl,IX cnyqaAHLIX npoueccoe. 

B 1taHHoA r naee TaKllce paccMaTp1,1BatoTc11 OCHOBHLJe napaMeTpLI SADC -

qHcno KaHanoB, HHTerpanbHaR H llH~~epeHUHanbHaR HenHHeAHOCTH, epeMR 

npeo6pa30BaHHR H OTHOCHTenbHOe aMnnHTYllHOe pa3pemeHHe. OnHCaH MOllYnb 

BB-ADC-84, C03]laHHLm aBTOPOM 1lnR o6pa6oTKH cneKTPOMeTpHqecKHX CHrHanoB 

B ~H3HqecKHX 3KCnepHMeHTaX, B KOTOPOM np~HRThl Mephl 1lnR YMeHbmeHHR 

BnHRHHR Ha K03~~HUHeHT KaqecTBa npo~HnR KaHana H llH~~epeHUHanbHOA 

HenHHeAHOCTH cxeMhl pa3paBHHBaHHR SADc.· 

8 R]lepHo-~H3HqecKoA H3MepHTenbHOA TeXHHKe WHPOKOe pacnpocTpaHeHHe 

nonyqHnH 1tBa cnoco6a aHanoro-uH~poeoro npeo6pa3oeaHHR, KOTOPLJe ycnemHo 

HCnonb3YllTCR B MHOroKaHanbHl,IX aHanH3aTopax: MeTOll nHnLI ( D.H. 

WILKINSON) H MeTOll nocne1toBaTenbHOro npH6nHX<eHHR (SUCCESSIVE 

APPROXIMATION), HnH nopa3PR1lHOro ypaBHOBemHBaHHR. 

AHanoro-uH~poeoA npeo6pa3oeaTenb THna nopa3PR1lHoro 

ypaBHOBeWHBaHHR (SUCCESIVE APPROXIMATION) Henocpe]lCTBeHHO He 

Hcnonb3YeTCR B KaqecTBe cneKTPOMeTpHqecKoro, TaK KaK HMeeT 6onbWYll 

llH~~epeHUHanbHYD HenHHeAHOCTb. 3~~eKTHBHl,IM cpe]lCTBOM yny:<1meHHR 

llH~~epeHUHanbHOA HenHHeAHOCTH RBnReTCR CTaTHCTHqecKoe pa3paBHHBaHHe 

WHPHHl,I KaHanoB no MeTOllY CKOnb3RllleA mKanhl (SLIDING SCALE, Gatti). 

3~~eKTHBHOCTb KoppeKUHH ynyqmaeTCR C pacmHpeHHeM ]lHana30Ha CKOnb3RllleA 

mKan~ nocKOnbKY O]lHaKO 3Ta onepaUHR 3aHHMaeT MeCTO B ]lHana30He 

aMnnHTYllLI BX OllHOro CHrHana ADC, . TO COOTBeTCTBeHHO yMeHbmaeTCR 
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llHHaMHqecKHA aMnnHTYllHLm 1lHana30H ADC. 

nnR pemeHHR 3TOA ]lHneMMJ,[ npHMeHeH HOBLm MeTOll CKOnb3RllleA mKanhl, 
npe1tnoxceHHLm rpynnoA B.A. Correira, KOTop1,m ' Ha3LIBaeTCR MeTOllOM 

llBYXUHKnHqecKOA CKOnb3RllleA mKamI ( DUAL SLIDING SCALE). Hoe1,m MeTOll 

pemaeT npo6neMy KoppeKUHH llH~~epeHUHanbHOA HenHHeAHOCTH ADC H 

o6ecneqHeaeT 1lHana30H CKOnb3RllleA mKam1, paBHLm nonOBHHe BX OllHOro 

1lHana3oHa ADC 6e3 era Cy)[(eHHR. 

nanee paccMaTp11aaeTc11 npe]lnO)[(eHHLm H pa3pa60TaHHLm aBTOPOM 

llHCcepTaUHH MOllYnb BB-ADC-84 1ln~ 'o6pa6oTKH cneKTPOMeTpHqecKHX 

HMnYnbCOB Ha 6a3e SADC C KoppeKUHeA llH~~epeHUHanbHOA HenHHeAHOCTH no 

MeTOllY Correira. nnR peanH3aUH11 CKOnb3RllleA mKam1 BMeCTO npe]lnO)[(eHHl,IX 

6noKoB - TOKosoro reHepaTopa 11 yH11nonRpHoro u11~po-aHanorosoro 

npeo6pa3oeaTenR, 11cnonb3YeTcR 6HnonRpH1,m. np11MeHeHHe 611nonRpHoro DAC e 

KoppeKU1111 ]laeT HOBbm, KaqecTBeHHLm 3~~eKT B pean113au1111 MOllYnR 
BB-ADC-84 /B/ 

B l{ETBEPTO~ r IlABE npe1tcTaeneH1,1 pa3pa6ornHHLJe asTopoM op11rnHanbHLJe 

"11HTep~eACJ,[ Ha 6a3e IBM PC-XT/AT ]lnR Cl1CTeM 113MepeHl1R MarHl1THLIX noneA B 

ocecHMMeTp11qHJ,1X MarHl1THl,IX 3neMeHTax, 3neKTpo-M11rpaUHOHHOA U01lBl1)[(HQCTl1 

110HOB 11 61,1cTporo no11cKa TpeKOB Ha ll!ypbe~Ml1KPOCKOne. 

Ocecl1MMeTp11qHJ,Je MarHl1THJ,Ie 3neMeHTLI Wl1POKO 11cnonb3YllTCR ]lnR 

TpaHcnopTl1POBKl1 3apRX<eHHl,IX qacTHU 11 ]lnR C03]laHl1R pa1t11anbHl,IJ( noneA B 

110HHLIX l1CTQqH11Kax 3UP-T11na 11 T.]l. K11HeMaTHqecKaR cxeMa MarHl1TOMeTpa 

]lnR H3MepeHl1R MarHl1THLIX noneA noKa3aHa Ha p11c.3. 

Ilp11 C03]laHl111 MarHl1THOro 3neMeHTa B03Hl1KaeT 3a]laqa nonyqeHHR 

peanbHOA KapTHHJ,[ C~OPMl1POBaHHOro MarHHTHOro nonR. 3Ta 3a]laqa o6bNHO 

pemaeTCR C noMOlllbD pa3n11qHJ,1X H3Mep11TeneA MarHHTHOA 11H1lYKU1111, 

11cnonb3Yllllll1X ]laTql1Kl1 Xonna. 

1 -llePEaTenb 

2 -ocb 
3 -nepel1aTq11K 

4 -onTpOH 

5,6-l1Bl1raTen11 

7 -QCHOBaHHe 

P11c.3. K11HeMaTl1:<feCKaR cxeMa MarHl1TOMeTpa 
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npHMeHeHHe H3MepHTenbHLa CHCTeM C naTqHKOM Xonna nnH nonyqeHHH 

nonHOA KapThl nonH MarHHTHOro 3neMeHTa npoTH•eHHOCTbD 30 - 40 CM Ha 

6a3e nOCTOHHHLa MarHHTOB Tpe6yeT onpeneneHHH TOqHLa 3HaqeHHA MarHHTHOA 

HHnYKUHH HeCKOnbKHX ThlCHq ToqeK. nnH nposeneHHH TaKHX H3MepeHHA, 

o6pa60TKH MaCCHBOB naHHLa, HHTepnpeTaUHH, xpaHeHHH H noKyMeHTHPOBaHHH 

pe3ynbTaTOB 6Lm C03naH H3MepHTenbHL~ KOMnneKC, n03BOnHDmHA cymecTBeHHO 

ynpoCTHTb npouecc H3MepeHHA H o6pa6oTKY nonyqeHHLa naHHLa. 

8 CHCTeMe ynpasneHHH MarHHTOMeTPOM / 9-ll/ CBH3b KOMnbDTepa C 

HcnonHHTenbHLIM 6noKOM, MarHHTOMeTpOM H BOnbTMeTpOM HanpH•eHHH naTqHKa 

Xonna ocymecTBnHeTCH qepe3 pa3pa60TaHHL~ HHTep~eAc. 

CHCTeMa c6opa naHHLa H ynpasneHHH o6opynoBaHHeM 3KCnepHMeHTa 

3neKTPOMHrpauHOHHOA nonBH•HOCTH HOHOB C03naHa Ha 6a3e PC/MIGRA 

HHTep~eAca 1121131. 

I 
B 
M 

p 
C 

~YHKUHOHanbHaH cxeMa HHTep~eAca PC/MIGRA npHBeneHa Ha PHC.4. 

ADC 
10BIT 

cc 
EOC 

AN.INPUT 

X ~, 
T 

+ 
L 
E 
V 
E 

;L 

/~ READ2 
SWITCH U/L M 

So 
T A 

T _ IRQ2 IT 

CONTROL 

COMMAND 

UNIT 

MOTOR 
CONTROLLER 

SY 

CODER 
I SM ~ET 

~p~ 

PHc.4. ~YHKUHOHaribHaH cxeMa HHTep~eAca PC/MIGRA 

HHTep~eAc o6ecneqHsaeT: 

- nepeMemeHHe CUHHTHnnHUHOHHOro neTeKTopa C noMOmbD marosoro 

nBHraTenH snonb 3neKTPOMHrpaUHOHHOA Tpy6KH; 

- o6pa60TKY cneKTPOMeTpHqecKHX HMnynbCOB c noMOmbD onHonnaTHOro 

MHoroKaHanbHoro aHanH3aTopa. 

OnpeneneHHe CKOPOCTH 3nBKTPOMHrpaUHH HOHOB B CBo6onHOM OT 

HanonHHTenH 3neKTponHTe B roMoreHHOM 3neKTpHqecKOM none - onHH H3 

IO 

HaH6onee 3~~eKTHBHLa MeTonoB HCCnenoBaHHH ~H3HKO - XHMHqecKHX CBOACTB 

ynbTpaMHKPOKOnHqecTB 3neMeHTOB. Pa3pa60TaHHaH YCTaHOBKa no3BOnHeT 

nposonHTb npHMLre H3MepeHHH 3neKTPOMHrpaUHOHHOA nonBH*HOCTH pa3nHqHLa 

HOHOB panHoaKTHBHLa 3neMeHTOB npH HX noqTH 6eCKOHeqHQM pa36asneHHH B 

CB06onHLa OT HanonHHTenH paCTBopax ~OHOBLa 3neKTponHTOB npH 

ropH30HTanbHOM 30HHOM HH3KOBOnbTHOM 3neKTpo~ope3e. nnH H3MepeHHH 

panHoaKTHBHOCTH nBH*YlllBACH 30HLI nposonHTCH HenpepLIBHOe CKaHHPOBaHHe 

MHrpaUHOHHOA TPY6KH CUHHTHnnHUHOHHLIM neJeKTOPOM c KPHCTannoM N~I(Tl), 

YCTaHoBneHHOM Ha Tene•Ke, nBHravmeAcH C nOCTOHHHOA CKOPOCTbD snonb 

TPY6KH Tyna H o6paTHO. 

Me300ITTHqecKHA ~ypbe-MHKPOCKOIT ( M~M) npenHa3HaqeH .ZJnH 6L1cTporo 

noHCKa H o6Mepa npHMLa cnenoB qacTHU B HnepHOA ~OT03MYITbCHH no 

3anaHHblM 3HaqeHHHM yr na opHeHTaUHH H yr na nor PY•eHHH cnena qacTHULI. 

8 aBTOMaTH3HPOBaHHOA CHCTeMe noHCKa cnenoB qacTHU B HnepHOA 

~OT03MynbCHH C noMOmbD M~M. npo6neMa WYMOB C caMoro Haqana 6Lma BeCbMa 

OCTpoA. nnH ysenHqeHHH OTHomeHHH S/N 6Lm·o npenno•eHO H3MeHHTb CHCTeMy 

ocsemeHHH 3MYITbCHH. nnH cna6La TpeKOB 3TO He Mo•eT 6LITb nocTaToqHLIM, 

no3TOMY npennaraeTCH anropHTM o6pa6oTKH naHHLa,ysenHqHBaDmHA OTHomeHHH 

CHrHana K WYMY, 

nnH peanH3aUHH anropHTMa Heo6xonHMO ToqHoe H 6LICTpoe H3MepeHHe 

CHrHana C ~OTOCOnpoTHBneHHH. nnH 3THX ueneA 61,m Co3naH cneuHanbHL~ 

HHTep~eAc PC/16CH, KOTOPL~ npH H3MepeHHHX Ha ~ypbe-MHKPOCKone naeT 

B03MO.HOCTb nocTHraTb BLICOKOB pa3pemeHHB H 6onbmYD ToqHOCTb H3MepeHHH, 

6blCTpOAei;;cTBHe, HenocpencTBeHHYD 3aITHCb naHHLa B naMHTb nnH 6LICTporo 

nOHCKa cnenoB B HnepHOA 3MYnbCHH /l4- 161. BTOPLIM oqeHb sa•HLIM YCITOBHBM 

HBnHeTCH MHOroKaHanbHOCTb HHTep~ei;;ca. npH 3TOM noHBnHeTCH B03MO*HOCTb, 

He nenaH HHKaKHX nepeKnDqeHHA B MHKPOCKOne, KOHTponHpoBaTb COCTOHHHe 

KOHUeBHKOB nnH TOqHoA ITPHBH3KH KapeTOK MHKPOCKOna. 

OCHOBHhlE P£3YnbTAThl, nonYYEHHhlE nPH Bhm□nHEHHH m1cCEPTAUHOHHOH PA60Thl 

1. Pa3pa60TaHa H co3naHa, npenno•eHHaH BMecTe c coaBTopaMH, 

annapaTypa nnH o6pa60TKH H3o6pa•eHHA Ha OCHOBe ~OToqyBCTBHTenbHOro 

6noKa, Hcnonb3YDmero naC-MaTpHuY THna K1200UM1, BHneo-AUn THna 

K11□7nB1 H BHneo-HHTep~eAca PC/VIDEO - 64 K6aAT c nsyxnopTOBOA naMHTbD 

nnH n3BM 11•21 • 
8 ABHaUHOHHOM HHCTHTyTe ( r. XapbKOB) C noMombD annapaTYPLI . C03naH 

3KCITepHMeHTanbHL~ KOMnneKC no o6pa60TKe H306pa•eHHA, BOCCTaHOBITeHHLa C 

ronorpaMM 131. 
B PaAHeeoM HHcrnTyTe HMeHH XnonHHa Cr. IleHHHrpan) c noMOmbD 

annapaTYPhl C03naHa nonyaBTOMaTHqecKaH CHCTeMa nnH H3MepeHHH napaMeTpOB 

TBepnoTenbHLa HnepHLa neTeKTOPOB. 
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npHMeHeHHe annapaTYPbl naeT B03MOEHOCTb ynyqmHTb yoqHQCTb 
CKOpOCTb H3MepeHHR npH6opoB nYOC (H300~H nBTAl. 

H 

2. npennoEeH H pa3pa60TaH pRn 6noKOB 
GRABBER nnR BBTOMBTHqecKoA perHCTPBUHH H 

BHneoHHrepleAca PC/FRAME 
aHanH3a CTBTHqecKoA H 

nHHBMHqecKoA HHIOPMBUHH, 
KaMepbL BHneo-HHTepleAc 

nocTynanmeA C BHnHKOHHOA TeneBH3HOHHOA 
HMeeT • 6-pa3pRnHLm aHneo-npeo6pa3oaarenb 

cHrHana, 64-K6aAr nayx-axonoayn naMRTb nnR naHHba npeo6pa3oaaHHLa 
H306pa•eHHA (256X256 ToqeKl H Bbaon Ha uaeTHOA MOHHTOP /

4
/ 

Ha 6a3e aHneo-HHTepleAca PC/FRAME GRABBER a nH~ OHHH co3naHa 
annapaTypa nnR nonyqeHHR H o6pa60TKH H306paEeHHA B HeATpOHHOA 
panHorpalHH no apeMeHH nponera / 5/ 

3. npenno•eH, pa3pa60TaH H C03naH BHneo-HHTBPIBAC PC/DIGITIZER Ha 
nHHHH C IBM PC-XT/AT nnR npeo6pa3oBaHHR H 3anHCH BHneo-cHrHana co 
CTaHnapTHOA. reneBH3HOHHOA KaMep~ HHTepleAc HMeer cneuHanbHO 
pa3pa60TaHHbm BHneo-npeo6pa30BaTenb, 6noK CHHXPOHH3aUHH H nayx
nopTOBYD naMRTb. no3BOnReT npeo6pa30BbIBaTb H 3anHCblBBTb no rpex 
nonyKanpoa KaMepbl c pa3pemeHHeM 512 x 312 roqeK, c rpanauHeA 256 

YPOBHBA RpKOCTH. 
3Ta annapayYpa, BHneo-HHTepleAc PC;/DIGITIZER HCnonb3YeTCR B 

KOMnneKce Me3oonTHqecKoro ~ypbe-MHKPOCKona a nHn OHHH nnR roqHoro 
H3MepeHHR reoMeTpHqecKHX xapaKTepHCTHK rpeKOB RnepHOA IOT03MYnbCHH. 
HHTepleAc n03BOnReT 6b!CTPO H Hane•HO o6pa6oTaTb CHrHan C KaMepb~ C 

nocnenynmeA JanHcbD HX Kanoa a KOMnbDTep. 

4. npennoEeHa KOHCTPYKUHR, pa3pa6oTaH H C03naH HHTepleAc 
cymecTByDmHe PCA/INCREMENT MEMORY, IYHKUHOHanbHO 3aMeHRDmHA 

MHOroKaHanbHble aHanH3aTOPbl MAK-1, MAK-2 161. HHTBpleAc HenocpencraeHHO 

npHHHMaer naHHLie c 6noKa Alln KA 007 HnH KA011 qepe3 
pa3beM H caMOCTORTenbHO BbmonHReT HaKonneHHe cneKTpa 
naMRTH 6e3 CHCTeMbl KAMAK. BpeMR UHKna HHKpeMeHTa < 

COCTaBnReT 4096 x 24 6HT. 

1 

MHOrOKOHTBKTHbm 
B HHKpeMeHTHOA 

MKC, BMKOCTb 

HHTepleAc PCA/INCREMENT MEMORY K IBM PC-XT/AT HCnOnb3YeTCR B 

3KCnepHMeHTaX MeEnYHaponHOA KOnna6opaUHH nY6Ha - IleAnUHr - Map6ypr 
Beer Ilala3AT - CTpac6ypr - TeccanoHHKH no HccnenoaaHHD npoueccoa 

lparMeHTBUHH H noHCKOB KBapKOBba 3lleKTOB B 
Ha ycraHOBKe fAMMA 171.npHMeHeHHe HHTepleAca 

Rnpo-RnepHba coynapeHHRX 
PCA/INCREMENT MEMORY H 

IBM PC-XT/AT B 3TOA MHoroueneaoA ycTaHOBKe Il03BOnHnH 3HaqHTBnbHO B 
(2-3 pa3a) COKpaTHTb apeMR Ha6opa cneKTPOB raMMa-nyqeA H yaenHqHTb 
eMKOCTb KaHanoa no 16 MnH. co6bITHA, qyo oco6eHHO BBEHO nnR npoaeneHHR 

3KcnepHMeHTOB Ha nyqKe Rnep cHHKpola3oTpoHa OHHH. 
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5. npennOEBH, pa3pa6oraH H C03]laH cneKTpOCKOnHqeKHA 
aHanoro-uHIPOBOA npeo6pa3oaaTenb Monynb BB-ADC-84 nnR aHanH3a 
aMnnHTYnhl RnepHba HMnynbCOB Ha 6a3e MHKPOCXBMbl ADC-KG-12. 8 pa3pa6oTKe 
npHMeHeH MeTOJl nocnenoaarenbHoro npH6nHEeHHR c KOppeKUHBA 
nHlll)epeHuHanbHOA HenHHeAHOCTH no MeTony "Dual cycle Sliding Scale" 
/B/_ SADC HMeeT 12 pa3pRnoa, lOMKC. BPBMR npeo6pa30BBHHR H He xyxe 1% 

nHll)ll)epeHUHanbHYD HenHHeAHOCTb. 

6. IlpennoEeH, pa3pa6oraH H C03naH HHTepll)eAc PCA/BB-ADC-84, 
coenHHRDmHA B03MOEHOCTH HHTepll)eAca PCA/INCREMENT MEMORY H MOnYnR 
npeo6pa3oBaTenR aMnnHTYnbl cneKTPOMeTpHqeCKHX HMnynbCOB BB-ADC-84. 
HHTepll)eAc npeapamaeT nepcoHanbHbm KOMnb~Tep IBM PC-XT/AT B 4096 
KaHanbHLm aHanH3aTop181 . 

1. npenno•eH, pa3pa60TaH H coJnaH YHHBepcanbHhm HHTepll)eAc nnR 
naHHba H ynpaaneHHR npoueccoM li)HJHqeCKHX H3MepeHHA / 9 ,lO/ HaKonneHHR 

HHrepleAc 
THnaDl1413 

o6ecneqHaaeT nonKnnqeHHe UHll)poeoro MHnnHaonbTMerpa 
HnH aHanorHqHoro H3MepHTenbHOro npH6opa K IBM PC-XT/AT. OH 

npHHHMaeT CHrHam, OT naTqHKOB H BblJlaeT UH!i)POBbie CHrHanhI nnR ynpaeneHHR 
o6opynoaaHHeM 3KcnepHMeHTanbHOA YCTaHOBKH. 

Ha 6a3e 3Toro YHHaepcanbHoro HHTepll)eAca coJnaH KOMnneKc nnR 
H3MepeHHR MarHHTHba noneA oceCHMMeTpHqHba 3neMBHTOB YCKOpHTeneA nHP 
OHHH 6onbmOA npoTREBHHOCTH (no 1000 MM) 1111. KoMnneKC BKnnqaeT B ce6R 
MarHHTOMBTP, CHCTBMY ynpaaneHHR MarHHTOMeTpOM, CHCTBMY 3anHCH, 
HHTepnpeTaUHH H xpaHeHHR nonyqeHHba naHHba. MarHHTOMeTp ocymecrenReT 
oceeoe nepeMemeHHe narqHKa Xonna a nHanaJoHe 0-1000 MM c maroM 4 MM H 
a3HMYTanbHOe nepeMemeHHB 0-360° C maroM 2°. 8 HaCTORmee apeMR KOMnneKC 

' npHMBHReTCR nnR H3MepeHHR CTPYKTYPbl MarHHTHOro nonR HOBOro noKoneHHR 
HCTQqHHKOB MHOro3apRnHba TREenLa HOHOB ( Hanp. 311P). 

Co3naH H cnaH B 3KCnnyarauHD no KOHTpaKTY KOMnneKC nnR H3MepeHHR 
noneA B oceCHMMeTpHqHba MarHHTHba 3neMeHTaX B HayqHo-npoH3BOnCTBBHHOM 
06benHHBHHH 11MArHETOH" r. BnanHMHp. 

a. IlpennoEeH, pa3pa60TaH H C03naH COBMemeHHbm HHTepll)eAc PC/MIGRA 
HMnynbCOB H ynpasneHHR marOBblM nnR aHanHJa aMnnHTYnbl RnepHLa 

neHrareneM 112 •131 HHrepll)eAc no3BOnReT . Ha6HpaTb 1000-KaHaflbHbllii 
aMnnHTYJlHbm cneKTP C noMOmbD nporpaMMbl. BpeMR npeo6pa30BaHHR < 25 MKC. 
6noK ynpaaneHHR maroBLIM rpex~a3HLIM naHraTeneM, no 1000 mar/ceK., c 
maroM 15°, naeT B03MOZHOCTb nepeMemeHHR pa3Hba o6beKTOB (HanpHMep 
nereKTopoal. 6noK npaAaepa naHrarenR o6ecneqHaaeT noMexoJamttmeHHOCTb. 

HHTepll)eAc PC/MIGRA 6blJI OCHOBHOA nnR HOBOA H3MBPHTBnbHOA CHCTBMbl 
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onpeneneHHR CKOPOCTH 3neKTPOMHrpau1111 HOHOB pan11oaKTHBHha 
3neKTpon11Te, HaxonRIIU1XCR s roMoreHHOM 3neKTp11qecKoM none 
noMomhD C03naHHOA CHCT8Mhl Ha OCHOBe HHTep~eAca 

MYnbTHnHCKPHMHHaTOPHOM peJ:HMe CTano B03MOJ:HhlM onpenenRTb 
HOHOB HBCKOnhKHX H30TOnoB onHospeMeHHO. 

3neMeHTOB B 
/12, 13/ C 

PC/MIGRA B 
nonBHJ:HOCTH ~-

9. IlpennoJ:eH, pa3pa60TaH 11 co3naH HHTepOOeAc PC/16CH nnR aHan113a 

OOOPMbl HMnynbCOB 1141. naHHhnl HHTepOOeAc, conepJ:aDmHA 16 aHanorOBha 

sxonos, MYnbTHnneKcop, 10-pa3pRAHblii;, 6hJCTponeACTBYDIIU1A ADC, 
nporpaMM111pyeMbl.;; TaAMep, no3BOnReT B peJ:HMe SINGLE/MULTI npeo6pa30BaTb 
aHanoroshle HMnynbchl s nnana3oHe o - +10 8 c qacToToA 300 Kfu. 

06cnyll<J•1BaHH8 HHTepOOeAca ocymecTBnReTCR C noMomhD Cl1CT8Mhl npephJBaHHR 

HnH npRMoro nocTyna K naMRTH. 

HHTepOOeAc PC/16CH Ha Qypbe MHKPOCKone nan B03MOJ:HOCTb co3naTb 

annapaTYPY nnR 6ucTporo no11cKa cnenoa qacnrn MHHHManhHOA 110H113aUHH H 
YCTaHOBneHHR HaqanhHOA no3HUHH KapeTKH CKaHHPOBaHHR 1151161 IlpH 
H3MepeHHH mar nepeMemeHHR KapeTKH Ml1KPOCKona paBeH 2 MKM, a TaKTOBaR 

qacToTa npeo6pa3osaHHR sxonHoro cHrHana ~0Tonp11eMH11Ka pasHa 40 Kfu, 
CKOPOCTb nBl1J:8HHR KapeTKl1 pasHa 80 MM/C. 8 pe3YflbTaTe BHenpeHHR 
HHTepOOeAca CKOPOCTb o6pa6oTKl1 cymecTBBHHO ysen11q11nacb,qeM npH pyqHQM 

noHcKe, 11 cTana s 640: 1 6hlcTpee, qeM c Il3C-MaTp11ueA. 
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