
OB'bE,&HHEHHYA HHCTHTYT H,&EPHYX HCCJIE,&OBAHHA 

10-92-410 

YllK-53.087 . 92+621.3.087 .92 

HH CY llEK 

HEKOTOPblE BOnPOCbl PA3PA6OTKI/I 

TEXHl/l~ECKI/IX CPEllCTB BBOllA , 

O6PA6OTKI/I 1/1 BWBOllA 1/13O6PAlliEHI/I~ 

llflH nEPCOHAflbHWX KOMnb~TEPOB 

Cne41,,1aJ1bHOCTb: 05.13.16. - np"1MeHeH"1e Bbl4"1CJ1"1TeJlbHOVI 
TeXH"1K"1, MaTeMaT"14eCK0ro M0Ae11"1pOBaH"1ff 

"1 MaTeMaT"14eCK"1X MeTOAOB B Hay4H~X "1CCJ1eA0BaH"1ffX 

ABTope4>epaT AHCCepT8UHH Ha COHCK8HHe yqeaoA CTeneHH 

K8HAHA8T8 TeXHHqeCKHX HayK 

lly6Ha 1992 



.".'.I. 
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.. HayqHl,IR PYKOBO,llHTeJ!b: 
KaH.llffA1T TeXIDNecKHX HaYK IlpHXO,llbKO BaJieHTHH HBaHOBHti 

OJ)m.tHaJ!bHYe OllllOHeHTH: 

.llOKTOP T8XIDN~KHX HaYJ( 
Ka~T TeXIDNeCKHX HaYK 

Uvm«>-DiTHHKOB Bceeono.n MHXaHJIO~w-1 
THmHH Bsltlecna.e reoprnemN 

Be,!lYJllee HayqHO - HCCJ18,!l0Ba.TeJ!bCKoeyqpeqeHHe:/ 
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HHCTHTYT qJli3HKH;BliCOKHX 9H8pf'HR 

3alilHTil . JJ.HCCep-rauHH COCTHTCSI "-" , 1992 ro.na B 
Ha sace,llaHHH cneUHaJJH3HpOeaHHoro coeeni Jl-0147 .01 :o4. npu JlaOOpaTopwt1 

· BlNHCJlliT8JlbHOR TeXHHKH H aBTOMaTH3aUHH OOoe,11,HHeHHoro HHCTHTYTil si,nepHWC . 
· uccne.noea.HHR. · · · 

C JJ.HCCepraUHeA MOZHO 03HaKOMHTbCSI B'OHOnHOTeKe OHmt. . . 

ABTOpe(flepaT pa30CJJa.H "· " ____ 1992 f'O,ll.1. 
. - ' . . 

YqeHYA C8Iq>eTilpb 
cneUHaJJH3HpOBaHHoro coeeni 
KaH.!UUlaT qJH3HKO - MaT8MaTHll8CKHX HaYK. 
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OSitAfl XAPAKTEPHCTIIKA .llHCCEPTAUHOHHOH PAIDlll 

AKTYAAbHOCTb. Pa3BHTH_e Ha.YKH H T8XHHKH COilpOBOllt,lla8TCSI ycnOJKHeHHeM 
3KcnepHMeHTI1RbHblX YCTilHOBOK, J)OCTOM KO!fillleCTea ,lleTeKTOpoB, ,lla.Tt{HKOB, 
H3MepHTeJibHblX npHOOpoB, ynpaBnSOOIUHX OnOKOB H T. n. , t{TQ . rpeOyeT 
IlOCTOSIHHOro COBep!lleHCTBOBaHHSl :,neKTpoHHOA annapaTYPbI H CHCTeM COOpa H 

oOpaOOTKH ,lla.HHhlX. Konw-leCTBeHHoe H _Ka4eCTBeHHoe B03pacniHHe CROJKHOCTH 
ynpaeneHHSI 9KcnepHMeHTaMH npHBO.llHT, npellt,lle ecero, K orpoMHOMY yeenw-1eHHIO 
OObeMa .naHHhlX, SlBRSIDlllHXCSl pe3ynbTilTilMH 3KCnepHMeHTOB, H K noeblllleHHIO 
CROJKHOCTH H KOMnneKCHOCTH MaTeMaTw-leCKHX MeTO,ll;OB, npHMeHSieMbIX ,!lnSl 

OOpaOOTKH 3THX. ,lla.HHhlX. OCOOeHHo 3TO KacaeTCSl (!lH3HKH BbICOKHX 9Hepnm: 
(¢BS), r.ne TpeOOBaHHSl K IlpOH3BO,llHTeRbHOCTH H ObICTpo,ZJ;eACTBHD 3ReKtpOHHKH H 

Bblt{HCJlliTenbHOA T8XHHKH ecer.na OblnH MaKCHM::l.JlbHO l!teCTKHMH, npaKTHlleCKH Ha 

npe,n;ene HX · B03MOJKHOCTeA. KoHellHo, rpeooeaHHSI 9KcnepHMeHraropoe, . KaK 

npaeHno, He BbIXO,ll;SlT 3a rpaHb pa3yMHOro H yqHTbIBa.X)T TeKYJ!lHA ypoeeHb 
pa3BHTHSI MHKpo_3neKTpoHHKH H Bblt{HCJlliTeJ!bHOA TeXHHKH, a B 9THX OOnaCTSIX B 

nocne,n;HHe ro.llbl .llOCTHrHYT enetiaTJI.sD:JlllAA nporpecc. 
TaKoe napanJieJ!bHoe pa3BHTHe -TeXHHKH 3KCnepHMeHTil H COIJpSll!teHHlilX 

oonacren (:,neKTpoHHKa, Blil'IBCJlliTenbHa.H TeXHHKa) npHBO,llHT K ceoero po,na 
11 copeBHOBaHHIO" rpeooeaHHA H B03MOJKHOCTeA, t{TQ 3aCTilBRSieT (!lH3HKOB -

3KcnepHMeHTaTopoe, HHl!teHepoe H nporpaMMHCTOB BeCTH HenpepbIBHblA nOHCK 

HOBbIX pemeHHA B apXHTeKType. Blil'IBCJlliTenbHblX CHCTeM, MeTo,n;HKe, 
CHCTeMoTeXHHKe, anropHTMw-leCKOM H nporpaMMHOM ooecnelleHIBi. 

8 3aBHCHMOCTH OT CROJKHOCTH 3KcnepHMeHTilJ!bHOA 3a,llat{H HCDORb3yx)TCSl 

pa3Jllit{Hl,le MeTO.llbl 11 :,neKrpoHHoA no,n;,n;epxKH" c_pa3Hon_creheHbD 11epapXHllecKoro 
paccnoeHHSI .3neKTpoHHOro OOOpy,n;osaHHSI - ·or CTilH.na.PTHblX H3MepHT8JlbHbIX 

IJpHOOpoB, KOTOpbIMH ynpasnSieT cpaBHHTeJ!bHO npOGTOA H Me,n;neHHbIA KOHTponnep 
MarHCTpa.Jlli, HanpHMep, HP-IB, ,no cnOJKHblX ~MHorocnoAHblX" CHCTeM C 
pacnpe,n;eneHHbIM HHTenneKTOM Ha OCHOBe yHHBepcaJ!bHblX H cneUHanbHblX 

npoueccopos, conpSll!teHHblX O.llHOA H3 cospeMeHHblX BbICOKOilpOH3BO,llHTeJ!bHblX lllHH 
(tra.Ille ecero VME) C MOIUHbIM ueHTpaJ!bHbIM KOMnbDTepoM (Hanp. , B .CHCT8MaX 
cOOpa H OOpaOOTKH ,naHHblX B 9KCnepHM8HTilX Ha KOnnaA,n;epax ¢83). 

B OT nHt{He OT ¢83, HMeDJUeA cpaBHHTeJ!bHO ,n;onryD HCTOPHD pa3BHTHH, 

H8KOTopble HanpaeneHHSI HaYKH H TeXHHKH, sapo.DJ:iB!IHeCSI 10-15 JieT Ha3a,ll, YJ!t8 
C MOM8HTI1 ceoero CTilHOBneHHSI HCDOJ!b39DT B Kall8CTBe 9KcnepHM8HTilJ!bHOA C5a3li 
COBpeMeHHble MeTO,ll;bl aBTOMaTH3aUHH 9KcnepHMeHTOB Ha OCHOBe MO!llHOA 
BWIBCJlliT8RbHOA T8XHHKH. MOJKHO ,naxe CKa3aTb, llTO B H8KOTOpbIX cnyqaSIX caMH 
HayqHble Ha.CTpaBJieHHSI. HallaJlli HHTeHCHBHO pa3BHBaTbCSI TORbKO nocne Toro, 
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KOr.zta MHKJ)03JieKTP()HHKa H SlitlliCRHTeJibHa.S! TeXJIBKa nocTHrRH COOTSeTCTsynmero 

ypoSHS!. npHMepoM MoryT CJIYm{Tb SIMP TOMOrpa.(!)HS! HRH UH(!lposan 

HHTe~epoMeTPHSI. TTepsaS! OCHOBaHa Ha Ot.!eHb CJIOJitHOn annapaType CO 

MHOllteCTBOM ,Ila Tl.ffiKOB, OOJibl!IliM OO'beMOM ,llaHHID{, OOpaOOTKa KOTOpblX ,,_ TPe0YeT 

3Hal.ffiTeJibHblX Sbll.ffiCRHTeJibHblX MODlHOCTeA H cneUH(!l~ecKoro nporpa.MMHoro 

OOecneqeHHS!j STOpaS! S!SJIS!eTCS! npHMepoM 3KCnepHMeHTa.JlbHOn 00.IJa.CTH "Cpe~enn 

CHOJ!tHOCTH H no~eTCR asTOMaTH3aUHH CO 3Hatrn:TeJibHO MeHbl!IliMH 3aTpaTa.MH 

YCHHHA H cpencTB. CJienyeT OTMeTHTb, qTQ OypHoe pa3BHTHe 3THX 

3KCnepHMeHTa.JlbHblX 00.nacTeA cosna.ztaeT C raqecTBeHHblM CKa~OM S pa3BHTHH 

MHKpo3JieKTP()HHKH, H, npel!C,Zle scero, C noSIBJieHHeM H pacnpocTpa.HeHHeM B 

Ha9aJie 80-X rr. HOBOro KJJacca 3BM - nepcoHa.JibHblX KOMnbDTepos {PC). HMeHHO 

MaCCOBoe npoHsBOnCTBO PC, HX cpaBHHTeJibHO HH3KaS! CTOHMOCTb H OoraTOe 

nporpa.MMHoe_ ooecneqeHHe npHsJieKHH yqeHblx H cneUHaHHCTOB, paHee He 

3HaKOMHX C Bbll.ffiCRHTeJibHOA TeXHHKOA, K nrnpoKon "KOMnbDTepH3aUHH" scex a!Jep 

HX nenTeJibHOCTH. nepsble KOMnbDTepbl 3TOro .K.nacca OblJIH npe~asHaqeHbl B 

OCHOSHOM nnn cx?lHCOS, HX HeOOJibllJaS! npoH3BO~TeJibHOCTb ne.na.na HX npHronHbIMH 

nnn pemeHHn ysKoro KPYIB aa.ztaq, HO B TeqeHHH o~oro necsirnneTHSI HX 

swrn:CRHTeJibHa.SI MOlllHOCTb soapoc.na noqrn Ha ~ nopsu(Ka, qTO nocTeneHHo 

npHBeJio K HX HCilOJ!b30BaHHD S raqecTBe ,surpa CHCTeM aBTOMaTH3aUHH 

3KCnepHMeHTa.JlbHblX YCTa.HOBOK. 

\ B HaCTOS!Illee speMS! CY!lleCTByeT MHOllteCTBO paspa.OOTOK. BCTa.BHbIX HHH 

conpSlllteHHID{ c PC MonyneA, sNnOHHSIIOillHX (!)YHKUHH AU - npeoopaaosaTenen, 

HHTep(!lencos, JIOr~eCKHX ynJ)aSJISID!UHX OHOKOS H T. n. , H3 KOTOPblX MOlltHO 
; 

COOHpaTb OTHOCHTeJibHO HeOOJibillHe, HO nocTa.TOqffO YHHSepcaJibHble KOMnJieKTli 

nnsi CHCTeM aBTOMaTH3aUHH 3KcnepHMeHTOS. 

C nocTOS!HHbIM. COBej'.)IlleHCTBOBaHHeM cospeMeHHID{ PC see OOJibille paCTeT 

cneKTP npHMeHeHHA Ta.KHX KOMnJieKTOS, H no3TOMY paapaOOTKa 

cneUHaRH3HpoBaHblX ' BCTa.BHblX MO~JieA S!SJIS!eTCS! snoHHe '- aicryaJ!bHOR H 

ca.MOCTOSITeJibHOR ~qeA. 

_TaKHM lite 3aKOHOMepHOCTS!M, KaK 3KcnepHMeHTa.JlbHaS! TeXHHKa S uemM, 

nonqHffsiincn H ee qacTHbIA cnyqan, Kor.zta .ztaHHNMH SIBHSieTcsi H300paeHHe • 

Ma!IIHHHaSI OOpaOOTKa H300pallteHHA, KOTOpaS! SKHDqaeT s ceosi KOMilbD'feJ)HYD 

rpaflJHKY {Kr) {T.e. SH3yaRH3aUHIO CHHTeT~eCKHX H300pallteHHA), OOJBOOTKY 
H~HHA {T. e. yHyqmeHHe raqecTsa peaJibHoro H300pa.i,;eHHsi H ero 

.ztaJibHemnasi OOpaOOTKa) H JBC003HaBaHHe QOJBOOB, ocOOeHHo npHrO~ nnsi 
npHMeHeHHS! nepcoHaJibHblX KOMnbDTepos B raqeCTse OCHOSbl Sbll.ffiCHHTeJibHOro 

KOMMeKca. 

HH 0~ H3 OOJiacTen aBTOMaTH3aUHH 3KCnepHMeHTa.JlbHblX HCCJienosaHHA He 
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MOllteT pa3BHBaTbCS! H30HHPQBaHHO, S OTPblSe OT ~yrHX. MeTO~eCKHe HRH 

TeXffHqeCKHe paapaOOTKH' SlinOHHeHHble MS! KaKoro RHOO KOHKPeTHOro 

3KCnepHMeHTa, npaKT~eCKH HeMenneHHO B TOM HRH HHOM B~e HaxonsiT 

npHMeHeHHe S ~yrHX 3KCnepHMeHTa.X, XOTS! H He scer.zta no npSIMOMY Ha3HaqeHIID 

{Hanp., OnHcaHHble S ~ccepTa.UHH TT3C - MaTPHUbl H 3JieKTP()HHKa K HHM, 

HCnOJib3yeM!ile S. CHCTeMax perHCTpaUHH H OOpaOOTKH H300pallteHHA, IIIHJ)OKO 

npHMeHS!DTCS! Ta.Kllte S $83, S raqeCTse no3HUHOHHO - qyBCTSHTeJibHblX neTeKTO

pos, nnsi C'beMa HH(f)OpMaUHH C onrnqecKHx TpeKOBblX neTeKTOpoB H T.n.). \ 

UEJh PAIDThl aaKHOqa.nacb S C03.ztaHHH cneUHaJibHblX TeXffHqeCKHX cpencTS 

MS! npHMeHeHHS! BblqHCHHTeJibHOn TeXHHKH B pemeHHH Ha~O 

HCCJienosaTeJibCKHX H MeTo~qecKHX aa.ztaq Ma.IllHHHOn OOpaOOTKH H300pal!teHHA, S 

qacTHOCTH, B 00.nacrnx OnT~ecKon HHTep(!lepoMeTPHH, npensapHTeJibHOA 

oOpaOOTKH 3KCnepHMeHTa.JlbHblX ,llaHHID{ s $83 H aHaHH3a Me~CKHX 

peHTreHorpaMM. OCHOBHon aa.ztaqeA SIBJISIJIOCb pemeHHe sonpoca nepexo.zta OT 

K.nacc~eCKHX nonxonos,_ CSS!3aHHID{ C He3aSHCHMblMH npHOOpaMH nnsi OTneJibHbIX 

acneKTOS aBTOMaTH3aUHH 3KCnepHMeHTaJibHblX H TeXHHqecKHX aa.ztaq, K HOSblM 

nonxo.ztaM, OCHOBaHHblM Ha KOMnJieKCHOM npHMeHeHHH nepcoHaJibHblX KOMnbDTepos 

ceMeACTBa IBM PC. 

HAY1IBASI HOBH3HA COCTOHT S C03,llaHHH H npHMeHeHHH . PS!.zta npHOOpoB H 

Monynen MS! KOMnJieKCHoro pemeHHS! 3a,llal.ffi aBTOMaTH3aUHH H3MepeHHA M 

oOpaOOTKH ,llaHHID{ B Hoson 00.IJa.CTH OnT~eCKHX H3MepeHHA - UH(!lpoBOA 

HHTep(!lepoMeTPHHi B nonyqeHHH H~SblX peayJibTa.TOB s HCCJienosaHHH 

xapaKTepHCTHK TT3C - Ma.TPHU (3aSMCHMOCTb HepasHOMepHOCTH qyscTSHTeJibHOCTH 

OT MHHb1 BO!)Hl>I H MeTO~ yqeTa 3TOA 3aBHCHMOCTH H ~-) ; S paspaOOTKe 

opHrHHaJibHblX 3JieKTP()HHID{ OJIOKOS. MHorHe paapaOOTKH asTopa SlinOHHeHbl 

snepsble B lioi>P. 

IIPAK'IWIECKAfl UEHHOCTb paOOT ~ccepTa.HTa no C03.ztaHHD H SHenpeHHD 

TeXffHqeCKHX cpencTS H MeTOnHK MSl 3KcnepHMeHTOB S 00.na.CTS!X OnT~ecKOA 

HHTep(!lepoMeTPHH, CHCTeM ~rHOCTHKH nyqKOB YCKOPHTenen, rpa.(!l~eCKOro 

npencTa.MeHHS! ,llaHHID{ H TeXHomrHH nonynpoBO~OB aaKHOqaeTCS! s TOM, qro 

nonyqeHHble peayJibTa.Tbl H SlinOHHeHHble paapaOOTKH MH nonOHHS!DT B03MOJltHOCTH 

Y"!l,e H3BeCTHblX CHCTeM, HRH .ztaDT raqecTBeHHO HOE3lie B03MOJ!tHOCTH B 

asTOMaTH3aUHH YKa3aHHID{ HanpaMeHHA HayqHblX HCCHenosaHHA, HRH Il03B0JIS!DT 

KOMMeKCHO pewa.Tb HeKOTopble TeXffHqeCKHe npOOJieMbl. npa~ecKH see 

paapaOOTKH aaropa SHenpeHbl H HCnOJib3YDTCS! S neACTSYl)IIIHX 3KCnepHMeHTa.JlbHblX 
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YCTaHOBKaX. 

Ha 3aIIOiTY BliHOCSITCSI paspae5oraHHble aBTOpoM TeJ{lIBqeCKr!e cpe~CTBa rl 

MeTO,!UiKrl, HeDOXO,llrlMble !JlSI M3.lllrlHHOA o<5paOOTKrl r13o<5pallteHr!SI B 00.IJaCTrl 

OOTWieCKOA r!HTeJ)(tlepoMeTJ)rlr! r1 ,npyrnx 00.IJaCTSIX. 

AIIPOEAUHH PAID'IH. OCHOBHble pesyJibTaT!,1 pae5oT, BOllle,lllllrlX B ,!UiCCepraUJID, 
01,1,Jilf npencrasJieHbl Ha HayqHb!X ceMr!HapaX B JIBTA, JIBS OHIDi rl .1111 l1ffif CAH, Ha 
pae5oqeM cosema,Hrlr! "Dni nov~ techniky" (Tipara, YOl>P, 1986) , Ha KOH(flepeHUrlrl 
no 9JieKTpoHHblM MeT0,!1aM r13MepeHrl8 "ELMEKO 1 86" (EpHO, YOl>P, 1986), Ha XIII 
MelK,llYffipo.l\HOM Cr!Mn03r!YMe no ~epHOA 9JieKTpoHr!Ke (BapHa, Bonrapr1si, 1988), 
Ha MelK,llYHaPo.l\HOM pae5oqeM cosemaHrlrl no r!HitJOPMallr!OHHOA r13Mepr1TeJibHOA 

TeXHr!Ke "Messinfonnationssysteme - 6. Tagung mi t internationaler 

Beteiligung" (Karl-Marx-Stadt, r~P, 1989) rl Ha KOH(flepeHUrlrl C 
Mex.zlYHaDO~ yqacrneM "EMISCON '91 & MEASUREMENT '91" (CMOJieHr!Ue, YOl>P, 

1991). 

IIYB.IIHKAl.lHH. OCHOBHble pe3yRbTaT!,I ,!UiCCepTawm onyORr!KOBaHbl B 9 

pae5orax, npr1BeneHblX s cnricKe nr1Teparyp1,1. 

CTPYKTYPA ,llHCCEPTAIOOt:. Pae5ora COCTOl1T rl3 sseneHr!SI, qewpex r.nas rl 
3aKJOOqeHr!SI. OOIIOiA o<5'beM COCTaBJISleT 123 CTpaHr!J.lH, BKJIDqaS[ 32 r!RJIDCTpawm, 

Cnr!COK Rr!TepaTyp!,1 HaCqJ,IT!,IBaeT 52 Har!MeHOBaHrlSI. 

CO,llEPIAHHE PAIDIH 

00 BBE,llEHHH nOKa3aHa aKTYaJibHOCTb TeM!,I, C{JX)PMYJir!poBa~ uenb rl 3a,naqri 
paOOT1,1, ,naHo KpaTKoe conepJ1taHr1e ocHOBHblX pasnenos ,!Uicceprawm. 

OEPIWI r JABA nocssnneHa BBO!Y B PC r!3o<5pallteHrl8 . npr1 nOMOIIlrl ycrpoACTB 
Ha OCHOBe fi3C Ma.TJ)r!U. B nepBOA qacrn 9TOA rnas1,1 npr!BO!SITCSI OCHOBHble 
cseneHr!SI O MaTJ)r!UaX Il3C, KpaTKO OnrlcaHO pa3Br!Trle TeXHr!Krl Il3C rl noKa3aHbl 
J)a3H000pa3Hble npr1Mep1,1 npr!MeHeHr!SI 9Tr!X MaTPrlll, Bo BTOpoA 1.Ja.CTrl no!PQOHO 
onricaHbl nse paspae5oTKrl, B!,ITTORHeHHble asTopoM r1 coasTopaMr!, - ymmepcaJibHaSI 

TeJieBH3HOHHaSI .naOOpa.TOpHaSI Il3C KIDtelR (TVCCD) [1 ,2) rl KiJIOKa,!JJ)C)BaSI Il3C 
RaMe}'.B (SSCCD) .[3]. B TpeTbeA 1.Ja.CTrl pacCMOTJ)eHbl OCHOBHble Orpa.HrlqJ,IBaDJllrle 
CBOACTBa Il3C CTPYKTYP, Ha npr!Mepe ox.naz,naeMOA KiROKa,!JJ)OBOA Il3C RaMePJ,I 
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(SCCCD) [4,5) TTOKa3aHbl 9{fX?)eKTr!BHble MeTO!!,I rlX npeononeHr!SI Ii npHBeneHbl 
pesyJibTaT!,I rl3MepeHr18 rl aHanr!3a HeKOTOp!,iX xapa.KTepHCTr!K MaTPrlll!,I MAB 1256, 
KOTOpa.SI npr!MeHSieTCSI BO scex paccMOTpeHHblX paspae5oTKaX. 

B nocJie!Hr!e 20 JieT KaMep1,1 Ha OCHOBe Il3C CTPYKTYP HalllJlli npr1MeHeHr1e 
npaKrnqecKr1 BO scex o<5nacrnx HaYKrl H TeXHr!KH, HO, o.naro.n.apsi CBOr!M 
cneUr1(f)w-IeCKHM CBOACTBaM, OHrl oco<5eHHo 9{fX?)eKTrlBHbl KaK ,!1aTqJ,IK BH!eoclirHa.na 
MS! Malllr!HHOA o<5pa00TKH r!300pa.JKeHl1A. TVCCD npencrasnsier coe5oA KOMnaKTH!,IA 
npr10op, paspae5oraHHbIA B .1111 l1ffif CAH KaK CTaH.n.aPTHaSI TB KaMepa MS! 
npr!MeHeHr!A B onT11qecKOA r1HTeJ)(tlepoMerpr1r1, HO ee YH11Bepca.JibHaSI KOHCTPYKllrlSI 
TT03BOJil1Ra liCTTOJlb30Ba Tb 9TY KaMepy !Jlfl r13MepeHrl8 HeKOTOP!iX OilTWieCKr!X , r1 

cneKTpaJlbHblX xapa.KTepr!CTrlK Co<5CTBeHHo Il3C Ma TPrlll MAB 1256. TVCCD Olil.lJa 
BTOpoA KaMepoA, paspa.OOTaHHOA B YOl>P !JlSI ynOMSIHYTOA 8!,l[J)e Il3C Ma.TJ)Hll!,I, r1 

OHa npr!MeHSI.IJaCb KaK KaMepa-TecTep Ha npennpr!SITrlr!-r!3rOTOBr!TeJie 9Tr!X MaTPrlll 
(TECJIA Ilr!eWTSIHbl). 

SSCCD C03)1,aHa B JIH l1ffif r!CKJOOqJ,ITeJibHO KaK BXO.l\Hoe YCTPOACTBO !JISI 
oOpaOOTKrl r13o<5pa.JKeHr!A. OHa r!MeeT TOJlbKO llrl!llPOBOA B!,IXO!, KOTOPlilA 
nonKmqaeTCSI qepea r!HTeJ)(tleACHble OJIOK!i K. pa.3Hb!M KOMnbDTepaM (MDS 80, CM 
SBM) Hnrl K BH!eOr!HTep(f)eACHOMY MO!YJIKl PC. 9ra KaMepa npr!MeHSieTCSI B .111111ffif, 

npeJK.ne scero, MS! r1ccnenosaHrl8 s oonacrn llrlilJDOBOA r1HTeJ)(tlepoMerpr1r1. 
KaMepa SCCCD paspa.OoraHa B JIBS OHIDi MS! .llr!arHOCTr!Krl YCKOpeHHbIX 

nyqKOB qacTr!U Ha Cr!HxpoilJa30TpoHe. Marpriua MAB 1256, HeCMOTJ)SI Ha 
OXJial!t.1leHr!e, paOoTa.na s 9ToA·ycraHoBKe Ha npenene CBOr!X B03MOlltHOCTeA, qTo 

·norpeoosano nposeneHr1si r1sMepeHr1A r1 r1ccnenosaHr1r1 xapaKTepHCTr!K 9TOA 
Marplill!,I B 9KCTpeMaJibHblX YCJIOBrlSIX. ABTOP YtJa.CTBOBaJI B liCTT!,ITaHrlSIX 9TOA 
KaMep1,1 rl B aHanr!3e r!X peayJibTaTOB. OHrl TT0380Rr!Rrl 0IlTr!Mrl3r!poBaTb peJlrlM 

pae5oTlil KaMep1,1 r1 onpenenriTb nonxonSIIIOie MeTom,i o<5pae5oTKrl ,naHHblX. K Har!e5oJiee 

r!HTepecHblM pa3yJibTaTaM OTHOCSITCSI snepsble r1ccnenosaHHaS1 3aBr!CrlMOCTb 
Hepa.BHOMePHOCTrl qyBCTBHTeJibHOCTrl Ma.TJ)Hll!,I OT !Rr!Hbl BOJIHbl rl npeMOXeHHble 
cnocoo1,1 yqera 9TOA sasr1cr1Mocrr1. scccD r1 ee nporpa.MMHoe o<5ecneqeHr!e 
SIBJISIDTCSI npr1MepoM COJ!rllleHr!SI o<5pa.C5oTKH r!3o<5pallteHr!SI ( y nyqweHr!SI CHSITOro 
r1so6paJ1teHr1Sl nyTeM npr1MeHeHS1 pas~x MeTonos) r1 Kr (cos,naHr1e Harn~oro 

3-D npencTasneHr1si o<5pae5oraHHoro r1so6paJ1teHr1SI) s PC. 

00 BTOPOH f.JIABE no!PQOHO Onr!caH O)lHon.naTHHA ~ecKHA KOHTPOJIJlep 
· 81:lCOKOro }'.B3pemeHr!SI MSI IBM PC-XT (SBGDC) [6). B nepBOA 1.Ja.CTH 
pacCMaTPHBaDTCSI TettneHUrlrl pa3Br!Tr!SI TeXHr1qecKr1X cpencTB Kr Ii, B 1.Ja.CTHOCTrl, 
rpaqi11qecKr1X a.n.anrepos PC. Bo BTOpoA tJaCTH KpaTKO o<5CYJK.naDTCSI HeKOTOPlile 
OCHOBH!,le noHSITHSI, CBSl3aHH!,1e co CTaH.n.aPTrl3aUr!eA rpa(f)w-IeCKOro 
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nporpa.MMlfP()Ba.Hl1Sl. Ha.KOHeu, B TpeTeA 4a.CTl1, ormcaHO SU(po SBGDC -

rpa(llw-iecK!iA KOHTJ)OJIJiep NEC ;'PD 7220A - GDC 11 caMa n.na.ra SBGDC, 

BCTpa.11BaeMa.SI B PC. 

B HaCTOsnnee BpeMSI ,nJISI CTOJlb30Ba.TeJieA PC KOMnbnTepHaSI rpa.$11Ka SIBJISieTCSI 

cosepweHHO ecTeCTBeHHOA CIJOPMOA npe,ncrasJieH11SI ,naHH!,!X, XOTSI eme 15 JieT 

Haaa.,n Kr (11 TeM OOJiee 11HTepa.KT118HaSI Kr) Ohl.na secbMa. cneU11$w-IeCKl1M 

3a.HSITl1eM, TpeOYDIUHM BblCOKl1X 3a.Tpa.T Ha ,n11cnJieAHyK) a!1Ilapa.Typy 11 CJIOJICHoe 

nporpa.MMlfP()Ba.Hl1e. B Tel!eH11e csoeA np11MepHO 40-JieTHeA 11CTOP1111 Kr 

pa.3Bli8aJJaCb Ol!eHb 11HTeHCl1BHO Ka.KC a!1Ilapa.THOA, Ta.K 11 C nporpa.MMHOA TOl!eK 

3peHl1SI, HO TOJlbKO B nocJie,nHl1e ro,nbl llll1poKoe pacnpocTpa.HeHl1e PC CT03BOJll1JIO 

c,neJJa Tb 113 11HTepa.KT11BHOA Kr npa.KTw-IeCKl1 PYT11HHoe 3a.HSITl1e. rpa(llw-iecKIDt 

a,nanrep ,nJISI IBM PC-XT, ormcaHHblA B 3TOA rrase, npe,ncra.BJISIJI COOOA CTOill,ITKY 

3a.CTOJIHl1Tb Heonpe,neJieHHoe COCTOSIHl1e B pa.3811T1111 rpa(lll1l!eCKl1X a,namepos ,nJISI 

PCB cepe,n11He 80-X rr. Ilp11MeHeH11e rpa(llw-iecKoro KOHTJ)OJIJiepa GDC CT03BOJll1JIO 

He TOJlbKO cpa.BH11TeJibHO npDCTO 11 ,neweso C03,naTb rpa(llw-ieCK!iA a,namep ,nJISI 

IBM PC-XT, KOTOpblA npespa.THJI era B rpa(llw-iecK!iA TepMl1HaJI c 8-Ml1 UBeTHblM 

113oOpa.J:eHl1eM 11 C pa.3pewax)llleA cnocoOHOCTbn 1024*1024 IlliKCeJIOB, HO 11 

C03,naTb Ol!eHb 3qxfleKTl1BHO 11 npocTo CJ!YlteOHble CTJIOCKOCTl1 B B11,neDl1HTep(!leAcax 

FS 4 11 FGR 4 (CM. ID!llte). 

B TPETbEH f JABE pa.CCMOTpeHbl npoOJieMbl C03,naHl1SI TeXHl1l!eCKl1X cpe,nCTB 

sso,na 11 BblBO,na peaJibHblX 113oOpaJ:eH!iA B nsBM TmJa IBM PC-XT/AT_ -

Bl1,neD11HTepifJeACOB. 8 nepsoA 4a.CTl1 nOKa3a.Hbl pa.3Jll1l!Hble OJIOKl-1, KOT~pble 

11cnOJib3YD'fCSl np11 C03,naH1111 Bl1,neD11HTepifJeACOB, np11se,neHbl np11Mepbl pa.3Jll1l!HblX 

BapHaHTOB apX11TeKTYPli 811,neDl1HTep(!leACOB 11 OOJiee no,npoOHO ormcaHa 

BHYTpeHHSISI CTPYKTypa cnel.ll1aJibHblX ,nsyxnopTOBb!X 3Y T11na Video RAM. BO 

BTopoA 4a.CTl1 no,npoOHO ormcaH Mo,nyJib BM,ZlOOIDITep?lei:lca FS 4 [7], 

pa.3pa.OOra.HHblA B JIH HI1H CAH ,nJISI IBM PC-XT/AT. 

8 Cl1CTeMa.X o0pa.OOTK11 113oOpaxeHIDt Bl1,ne011HTep(!leAc npe,ncra.BJISieT coOoA 

BamiYD 4aCTb TeXHl1l!eCKl1X cpe,ncTB, no3BOJISIDlllID{ npl1Hl1MaTb ,naHHble 113 Ka.Mepbl 

C U111llPDBbIM BlilXO,nOM (11J111 npeoOpa.30BaTb Henocpe,nCTBeHHo B MO,nyJie aHaJiorosblA 

s11,neoc11rHaJI s Ul1(llposyn CIJOPMY> , xpa.Hl1Tb 3Tl1 ,naHHble, oOecnel!l1Tb .nocTyn K 

HIDf OT npoueccopa PC, a TalOlte ocymeCTBJISITb BblBO,n 11CXO,nHOf0 11Jll1 

oOpa.C50ra.HHOro 113oOpaJ:eHl1SI Ha pacrposb!A MOHl1Top. nepe,n aBTOpoM CTOSIJJa 

aa.,naqa pa3pa.00TaTb Ta.KOA Bl1,ne011HTep(!leAC B CIJC)pMe BCTaBHOA n.naTbl ,nJISI PC. 

Mo,nyJlb Bl1,neDl1HTepifJeAca FS 4 11 ycoseprueHCTBOsaHHblA MO,nyJ!b lfl)eRMrpeOClepa 

FGR IJ BIDIOJIHSID'l' see Heo0XO,nl1Mble lllYHKU11l1 ,llJISI 3Toro THna npl100J)01:1. 

811,neo11HTep(lleAC FS 4 no3BOJISieT no.nKJJDlll1Tb MaJIOKa.!lp()BYD Ka.Mepy C Ul1$PQBblM 
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BblXO,nOM SSCCD, (l)peAMrpeOClep FGR 4 11MeeT 11 sxo,n lffi aHaJiorosoro 

811,neOCHrHa.na no CTaH,napTy RS 170. B H11X O,nHOBpeMeHHO xpa.HSITCSI 4 KaPT11HK11 

256 11256 118 Ol1T. DOa MO,nyJISI o0'be,nl1HSIDT B ceoe 11 He3a.BHCHMblA rpa(llw-iecKIDt 

KOHTJ)OJIJiep ,nJISI CJ!YlteOHOA nJIOCKOCTl1 (,nJISI KypCopOB, pa.MOK, MeHKl) I npw-ieM 

06a 11300paJKeHl1SI - peaJlbHaSI KapTl1HKa 11 IlJIOCKOCTb C11HTeTw-IeCKOA rpa(llw-iecKoA 

11HCIJC)pMa.U1111 - Bb!BO,nSITCSI O,nHOBpeMeHHO Ha o,n11H 11 TOT xe pacrposb!A UBeTHOA 

MOHl1TOp. 

tJETBEPTAfl rJIABA nocssnneHa U111llPOBbIM c11rHaJlbHblM npoueccopa.M men), 
Ilpe,nHa3Hal!eHHblM ,nJISI o0pa.OOTKl1 c11rHaJIOB, 11, B 4a.CTHOCTl1, paapa.OOTKe Mo,nyJISI 

ucn ,nJISI IBM PC-AT. B nepsoA l1 BTOpoA l!aCTSIX 3TOA r.nasbl Kpa.TKO noSICHSIDTCSI 

OCHOBHble IlOHSITl1Sl, KacaJOlllHeCSI Cl1rHaJIOB 11 l1X o0pa.OOTK11, oOC~TCSI 

cneU11$w-iecK11e Tpe00Ba.Hl1Sl K Cl1CTeMa.M Ul1(llpoBOA oOpaOOTKl-1 c11rHaJIOB (UOC) , 

Bb!TeKa.KXlll1e 113 pa.3H000pa.311Sl · 11X np11MeHeHliA, 11 oO'bSICHSieTCSI, KaKl1M o0pa30M 

3Tl1 Tpe00Ba.Hl1Sl HaXO,nSIT orpaxeH11e B apX11TeKType cneUHaJll1311poBaHHblX 

M11Kponpoueccopos ,nJisi uoc - ucn. B rpeTeA l!aCTH Kpa.TKo ormcaH ucn THm 

TMS 32020, SIBJISIIOlllliACSI Cla30BOA fil!C B ,naHHoA paapaOOTKe, no,npoOHO oocvx,neHbl 

xapaKTep11CTl1Kl1 BCTaBHoro HO.nYJISI C ~BblM CHrHa.JlbHblM npoueccopOM ,nJISl IBM 

PC-AT - IlJJaTbl DSP-PC [8] - 11 np11se,neHbl pe3yJibTa.Tbl era l1Cill,ITaHl1Sl. 

uoc SIBJISieTCSI caMblM COBpeMeHHblM MeTO,nOM ,nJISI 113BJiel!eHl1SI 113 c11rHa.na 

noJie3HOA 11H(!JOPMaU1111 OTHOCHTeJibHO oO'beKTa, KOTOpblA SIBJISieTCSI era 

11CTOl!HHKOM, Jll100 OTHOCl1TeJibHO Cpe,nbl, qepe3 KOTopyn Cl1rHaJI 

pacnpocTpa.HSieTCSI. C(llepa uoc npe,n'bSIBJISieT CB011 cneU11(llw-IeCKHe Tpe00Ba.Hl1Sl K 

cocrasy 11 CTPYKType annapa.Typbl 11 aJirop11TMa.M HaCTOJlbKO peJlbe(l)HO, l!TO 

oKaaa.Jiocb ueJiecooOpa3HbIM coa,na Tb ,n.nsi 3Tl1X np11MeHeH!iA cnel.ll1aJ111311poBa.HHb!A 

M11Kponpoueccop - ucn [9]. lJISI peweH11SI KOHKpeTHblX CTpa.KTl1l!eCK11X 3a.,nal! uoc, 

B l!aCTHOCTl1, ,nJISI oopa.OOTKl-1113oOpalteHHA B peaJibHOM 11Jll1 OJll13KOM K peaJibHOMY 

BpeMeH11 aBTOP 11 CDaBTOpbl pa.3pa.00Ta.Jll1 ycKop11TeJlbHblA MO.nYJlb PC 11MeHHO Ha 

OCHOBe ucn. B JIH HI1H CAH 3Tl1 aa.,nal!l1 CBSI3a.Hbl, B OCHOBHOM, C oOpaOOTKOA 

pe3yJibTaTOB 113MepeHIDt B Ul1(llpoBOA 11HTep(llepoMeTP1111, B JIBTA omrn B HaCTOsnnee 

speMSI OHl1 KacaDTCSI npl1KJJa,nHl,IX 11CCJie,noBa.HliA (oOpa.OOTKa aHr11orpa.$w-IeCKl1X 

peHTreHOrpa.MM 11 ,np.), a Ta.Kite C03,naHl1SI paOOl!ero Mecra ,nJISI pa.3pa.OOTK11 

nporpa.MMHbIX 11 TeXHl1l!eCKl1X cpe,ncTB uoc (,nJISI 3Tl1X ueJieA HCnOJlb3yeTCSI KpoCC 

- nporpa.MMHoe oOecnel!eHHe, KOTopoe BKJ004aeT s ceosi nporpa.MMbl acceMOJiepa, 

J111HKepa, OTJJa,nl!l1Ka 11 C11MVJISITOpa). Pa3paOOra.HHb!A Mo,nyJlb DSP-PC 11MeeT Ha 

nJiaTe 96 KClaAT ObICTJ)Oft naMSITl1 SRAM ,nJISI nporpa.MM H ,naHHblX, HO T. K. OH 

noJJ.llel)»!BaeT MHoronpoueccopHYn apXHTeKTYPY, ro MOJ.:eT era.Tb MaCTepoM Ha 

W11He PC 11 11MeeT ,nocTyn K .IOOOOA o0JJaCTl1 1 6 MClaATHOro a,npecHoro 
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npocTJ:)aHCTBa PC-AT. np1me,nemrue B ,llaHHOR r.nase pe3yJibTaTl,I liCilblTaIDm 
MO,nyJISI Il0Ka3a1Ili ero. BhICOKYD npoli3BO,nliTeJibHOCTb KaK npli perneHlili 3a,lla'-i 
oOpaOOTKH CHrHaJIOB (BID{- H KID{- ~HJibTJ:)al.UiSI, 6fI4I BlillOJIHS!DTCSI npliMepHO B 5 
pa3 . oucrpee, '-ieM Ha PC-386) , raK H npH BlilloJIHeHlili craH,napTHhIX 
apHTMeTli'-ieCKIDC onepaJ.UiA, B nepsyn oqepe,nb, 3a c'-ieT napaJIJie1Ili3Ma. · 

B nepooR '-iaCTH 3AKJID1IHTEJibHOH f..JIAW OoJiee no,npoOHO paCCMOTPeHhl 
npliMeHeHliSI pa3pa00TaHHhIX aBTOpoM YCTpoRCTB B Jill l1flli CAH. 

B Ka'-ieCTBe npHMepa npHBe,neM KpaTKoe orn1caHlie J.Ui~poooro 

liHTej)(pepoMeTJ:)a HOBOR KOHCTPYKI.Uili, C03,llaHHOro B Jill (PHC. 1). 
8 3TOM npHMepe HarJISl,nHO H KOMnJieKCHO IlOKa3aHhl poJib H MeCTO HeKOTOPblX 

pa3pa00TaHHhIX aBTOpoM MO,nyJieR B npouecce H3MepeHJiA H OOpaOOTKH ,llaHHhIX. 

MOTOR 

•. 

P·N·• ... 

D2 

D1 LM 02 
. 01 AM1 f'fr-""' _"" _'"' _~=J.. .:.Ji {U,/.'.lll,l 

. .....{~ ! ! 3 ·• .. ·······-r··········~ 

, .. P5W 
t ¥ 
<f=?"04 

F54 
FGR4 DSP-PC 

SF...:.·/-
_.. ... 

! •, 

IBM PC 

Plic. 1 • cxeMa l.Ui~ooro liHTe~epoMeTJ:)a JIB mm. 
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~yq KorepeHTHOro csera OT .na3epa C IlJIOCKliM ~HTOM BOJ!Hli C 
,nHaMeTpoM D

1 
yseJili'-ilisaeTcsi no .!UBMerpy oObeKTHBaMli 0

1 
, 02 .no paOO'-ieR 

anepTypbl D2 Ji BXO,nliT B liHTe~poMerpli'-ieCKYD roJIOBKY IH. 81:lXO,nHOR 
liHTe~poMerpli'-ieCKHA Jiyq H3 IH nona.naeT qepe3 OObeKTHBl:l o ,o, 3epKaJio LM 

2 3 
H anepTypy D B MO,nyJISITOp lla3hl PM. HHTe~peHJ.UiSI npoHCXO,nliT Me%J1Y 

3 • 
"pa001.iliM" JiyqOM M, H 3TaJIOHHl:lM JlyqOM R, KOTOpble B03ID1Kal)T H3 BXO,nHOro 

JIY'-ia B liHTe~peHJ.UiOHHOR roJIOBKe. HHTe~poMerpli'-ieCKaSI KapTliHa 
npoeUJ,jpyeTCSI Ha CCD rOJIOBKY KaMepbl SSCCD CO c.nBHrOM lla31:l 3TaJIOHHoro JIY1.ia 
R no OTHOl!leHJID K qa3e paOoqero JIY1.ia M, KOTOpl:ln MOllHO MeHS!Tb nyTeM 

nepeMemeHliSI no,n ynpaBJieHlieM PC KJiliHOOOpa3HOro MO,nyJISITOpa lla3hl PSW. 
OTMeTliM, '-iTO yroJI aHaMOPl?BTH'-ieCKOR npH3Mbl AM1 Mel!UlY IlJIOCKOCTS!Mli AH C He 
paseH 90' , a Bb10pa.H TaK, '-iTOObl ,nOCTli'-ib yBeJili'-ieHliSI liHTe~poMerpli'-iecKoro 
wara H pa.3,neJieHliSI JiyqeR M HR no yr.na.M. 

3ameJIKa SF ITOMOraeT $HJibTpoBaTb MHOrOKpaTHhle OTpalteHliSI 0~ H3MepSieMOR 
nosepXHocTH, a raKllte ooecne'-iHsaeT (BMecTe c no,nxo.nSimHM Bl:lOOpoM OCHOBHhIX 

yrJIOB KJiliHa PSW) Yl.iaCTHe B liHTe~peHJ.Uili Jiyqa M, npoxo.nSimero npSIMO qepe3 
PSW, H Jiyqa R nocJie .nBYXKpaTHoro OTpaJteHliSI OT ITOJIY3epKa1IbHhIX paOO'-iliX 
nosepXHocTeR KJiliHa. 

npouecc H3MepeHliSI COCTOHT B perHCTJ:)al.Uili liHTe~peHJ.UiOHHOR KapTHHhl 
KaMepoR SSCCD, ee 01.Ui~BKH c pa3pellleHJieM 256*256*8 OHT B O.nHY H3 qeTUpex 
ITJIOCKOCTeR BH,neoliHTe~Rca FS 4. 3TOT npouecc ITOBTOpS!eTCSI 4 pa.3a ,nJISI 

pa.3Hh!X lla30Bb!X c,nsHroB. K.mlH PSW nepe,nBHraeTCSI npH 3TOM B ueJIOM Ha 
npHMepHO 300 MKM. 3aperncrpHposamrue ,naHHhle OOpa.C5aTblsaDTCSI ueHTpaJibHhIM 
npoueccopoM PC H MO,nyJieM DSP-PC. uem,Kl OOpaOOTKH li300paxeHlin SIBJIS!eTCSI 
noJiy'-ieHlie 3D rpa$H'-iecKoro npe,ncrasJieHliSI H3MepSieMoR nosepXHOCTH, 
KOHTYPHhIX JiliHliA, OOJiaCTeR norpelllHOCTeR, a TaKllte Bl:l'-iHCJieHJie MaKCHMaJibHOR 
HenJIOCKOCTHOCTH nosepXHOCTH H cpe,nHero KBa,npaTWIBoro OTKJIOHeHliSI. 

Bo BTOpoR '-iaCTH r.na.Bhl KpaTKO C$0PMYJilipoBaHhl OCHOBHhle pe3yJibTaTbl 
,nliCCepraJ.UiOHHOR paoorn. 

OCHOBHYE PA3YAbTA'IH .llKCCEPTAl.(HOHHOH P.AID'ra 

OCHOBHhle pe3yJibTaTbl paOOT, ooneJll]IHX 8 ,nliCCepTaJ.UiKl, COCTOSIT B 
. cJie,nYDIJleM: 

1. Pa3pa.OOTaHa H C03,llaHa YlilffiepcaJlbHaSI JJaOOJBTOpHaSI II3C RaMepa 

TVCCD [1,2]. KaMepa npe,ncTaBJIS!eT COOOR He3aBHCliMhlR KOHCTPYKTHB, 
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co.ne~ 3Jle!CTpOmrn:e OJIOKH, HOOOXO,!lHMlie ,!lJ!Sl ynpa.BJieHHSl Ma:rpffi{aMH n3C 
THna TSU 324 (7211 104 mmceJIOB} , MAB 1256 (25611256 IDiKCeJIOB} H MAB 1384 
(38411288 IDiKCeJIOB} qexocJIOBa.UKoro npoH3BO,!lCTBa., OJIOK ilJOPMHPOBa.TeJISl 
CTawtaPTHOro TB BH,!leocHrHaJia H .npyrne aHaJIOrOBble H JIOrJ:iqeCKHe. OJIOKH. 
Matpffi{a n3c noMemeHa B OT,!leJ!bHOR OilTJ:iqeCKOR fOJIOBKe. 

8 .1Ilf mm CAH (BpaTHCJia.Ba.) KaMepa TVCCD HCilOJ!b3YeTCS1 KaK CTawtaPTHaSl 
TB KaMepa ,!lJIH BH3yaJIH3aUHH H KaqecTBeHHOR oueHKH pe3yJibTaTOB H3MepeHHR B 
OOJiaCTH OilTJ:iqeCKOR HHTept)epoMetpHH.. 

8 or.nene ¢H3J:iqeCKOR 3JieKTpoHHKH CAR (nHe!IITHHU} 3Ta KaMepa 

npH.MeHHeTCH B COCTaBe KOHTpoJ!bHO - H3MepH.TeJibHOR annapaTypbl .ZlJIH 

TecTHpoBa.HHH MaTPID.l MAB 1256 H MAB 1384, OtpMOTKH TeXHOJIOrHH. 
H3rOTOBJieHHH MaTPHU H ,!lJIH. 3KcnepH.MeHTOB C useTHbIMH me KaMepaMH, 

IlOCTpoeHHUMH Ha OCHOBe rpex MaTPHU MAB 1256. 
8 3JieKTpoTe~eCKOM liHCTH.TyTe CAH (BpaTHCJia.Ba.} KaMepa TVCCD 

HCilOJ!b3yeTCS1 ,!lJIH H3MepeHHA cneKTpaJ!bHUX xapaKTepHCTHK MaTPHUU MAB 1256 B 
TeXHOJiorwqecKHX ueJIHX ,!lJIH onTHMH3aUHH TOJllllHHl,l sepXHero CJIOH OKHCJia 

KI)eMHHH. . 

2. Pa3paOOTaHa H C03,!laHa KlJIOKa,!lpOBaSI II3C KaMeJB SSCCD [3] Ha 
Ma tpHUe MAB 1256. 6JIOK 3JieKTpoHHKH ,!lJIH 3TOR KaMepbl ooecne'ffiBaeT 

ynpa.BJieHHe MatpHUeR, aHaJIOrOBYKl OOpaOOTKY BH.!leOCHrHaJJa, AU-npeOOpa30Ba.HHe 
H'COnpSlllteHHe C BH,!leOHHTep:tJeRCOM nepcOHaJ!bHOro KOMIIbKlTepa. 

npwoop HCilOJ!b3yeTCS1 B JIH mm CAH KaK ,!laT'ffiK H300paJKeHHA: B 
3KCnepH.MeHTaX B OOJiaCTH UHl1JpoBOA HHTep:tJepoMetpHH. 

3. IlpoBe,!leHU HCCJie,!lOBaHHSI OCHOBHWC xapaKTeJ)HCTHK Il3C MaTPHUU 
MAB 1256 B peJKHMe fJIYOOKoro ox.nax.neHHH. 8 l.BCTHOCTH, BUilOJIHeHU H3MepeHHS1 
3aBHCHMOCTH TeMHOBOro TOKa OT TeMIIepaTypbl H snepBble HCCJie,!lOBa.Ha 

3aBHCHMOCTb HepaBHOMepHOCTH qyscTBHTeJibHOCTH MaTPHUU OT ,!lJIHHU BOJIHU 

csera, npe.ZlJ!OllteHU ta!Olte cnocOOhl ee KoppeKUHH. Pe3yJ!braTU ttccne.nosa.HHA H 

HX aHaJIH3 Il03BOJIHJIH OnTHMH3HpoBa.Tb peJlHM paoow MaTPHUU "· onpe.neJIHTb 
IlO.!lXO.ZlHmHe MeTO,ll,N OOpaOOTKH ,!laHHUX ,!lJIH OXJialK,!laeMOA MaJIOKa,ZlpoBOA n3c 

KaMepbl SCCCD [4,5], pa3paOOTaHHOA H HCilOJ!b3YeMOA B ~83 OHml .ZlJIH 
,Z!BarHOCTHKH nyqKOB ycKOpeHHUX "BCTHU Ha CHHX}'.)O(la30TpoHe. 

4. Pa3paOOTaH H C03,!laH O,llHOIIJla'l"HYR rpatllitlecKHA KOlfll)OJJJiep SBGDC [ 6] 
,!lJIH IBM PC-XT' 1;3I:mOJIHeHHUA B BH,!le BCTaBHOA IIJiaffl PC. KOHTpoJIJiep OCHOBa.H 
Ha· rpa.tl)J:iqeCKOM npoueccope GDC-]"i>D 7220A H ooecnei1BaeT 8-MH UBeTHoe 
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H300paJKeHHe npH pa3pe!lleHHH. 102411 1024 IDiKCeJIOB. MO.!lYJ!b ObIJI pa3paootaH B 
~BTA OHml .ZlJIH BblCOKQKaqecTBeHHoro BOCnpoH3Be,!leHHH H300palteHHA, B 
l.BCTHOCTH, nonyqaeMUX npw OOpaOOTKe 3KCnepHMeHTaJ!bHUX ,!laHHUX B ¢83 H B 
UH$poBOR aHrnorpaqJHH.. 

. 5. Pa3paOoTaH H C03,!laH HO.!lYJ!b BH,!lOOHHTeptleAca FS 4 [7], 

npe,!lCTaBJIS1Kl!IU1R coooR BCTaBHYKl IlJiaTY PC H ooecnetIBBa.KlllU-iA npHeM 
OUHqJposammro H300paJKeHHH H3 KaMepbl SSCCD, xpaHeHHe 4-X Ka,ZlpoB C 
pa3peweHHeM 25611256118 OHT, BblBO,!l O,!lHOro H3 HHX Ha 3KpaH MOHHTOpa H ,!lOCTyn 
PC K ,!laHHblM H300palteHHA. 8 COCTaBe MO.ZlY JIH H.MeeTCH CJIYlCMHaH IlJIOCKOCTb, 
KOTOpaH HCilOJib3yeTCS1 ,!lJIH BbIBO,!la BCilOMOraTeJibHOA rpaqJJ:iqeCKOA H TeKCTOBOR 

HH(llopMaUHH - Kypcopa' paMOK' MeHKl H T. n .• 
Mo.nyJib HCilOJ!b3yeTCS1 B JIH mm CAH Ha 3KcnepH.MeHTaJ!bHOM OOopy.nosa.HHH. B 

HCCJ!e,!lOBa.TeJ!bcKHX paoorax B OOJiaCTH UH$poBOR HHTepqJepoMetpHH. ' 

6. Pa3pa0oTaH H C03,!laH BCTaBHOA MO.ZlY Jib IJpeAMrpeOOepa FGR 4 ,!lJIH PC, 
ooecne'ffiBa.KJmHA npweM ctawtapTHoro attanorosoro BH.ZleocHrHara, OUHl1JpoBKY H 

XpaHeHHe 4-X KapTHHOK C pa3peilleHHeM 25611256118 OHT' BblBO,!l H300palteHHH 
BMeCTe co CJ!YllteOHOA nJIOCKOCTbKl Ha 3KpaH useTHOro MOHHTOpa H .ZlOCTyn PC K 
,!laHHblM H300palteHHA. 

8 .1Ilf mm CAH MO.!lYJ!b npHMeHSleTCH B CHCTeMe BBO,!la H OOpaOOTKH 

H300paJKeHH.A B OOJiaCTH UHl1JpoBOR HHTepqJepoMetpHH. 
8 IPHPMe VAREZ (BaHCKa BbICtpffi{a} npHOOp HCilOJ!b3YeTCS1 B paOOTaX, 

CBS13aHHUX C pa3pa00TKOR n3C MaTPHU .ZlJIH HH$paKpaCHOR OOJiaCTH, a B or.nene 
¢H3HqecKOR 3JieKTpoHHKH CAH (nHeIUTHHU} - ,!lJIH HCCJie.ZlOBa.TeJibCKHX paooT B 

OOJiaCTH TeXHOJIOrHH n3C MatpHU. 

7. Pa3pa00TaH H C03,!laH MO.!lYJ!b UHIIPOBOro CHrnaJlbHOro npoueccopa 

DSP-PC ,!lJ!Sl IBM PC-AT [8], OCHOBaHHUA Ha npoueccope TMS 32020 H npe,!lHa3Ha
qeHHUA ,!lJIH peweHHH KOHKPeTHUX npaKTJ:iqeCKHX 3a,n.aq UHl1JpoBOR OOpaOOTKH 
CHrHaJIOB, B l!a.CTHOCTH, ,!lJISl oOpaOOTKH H300palteHHA B peaJibHOM HJIH 0JIH3KOM K 

peaJibHOMY BpeMeHH. MO.!lYJ!b BUTTOJIHeH B KaqecTBe BCTaBHOR nnaw B PC. 
8 lBTA Ollml MO.!lYJ!b HCilOJ!b3yeTCS1 B npHKJia,!lHblX HCCJ!e,!lOBaHHHX ,!lJIH 

peiueHHH 3a,n.aq, CBS13aHHUX C OOpaOOTKOR aHrHOrpaqJJ:iqeCKHX peHTreHorpaMM, a 
Ta!Olte ,!lJIH C03,!laHHS1 paOoqero Mecra .ZlJ!Sl pa3paOOTKH nporpaMMHUX H 
Te~eCKHX cpe,!lCTB UH$poBOR OOpaOOTKH CHrHaJIOB. 

8 .1Ilf mm CAH MO.!lYJ!b npe,!lHa3HaqeH, B OCHOBHOM, ,!lJIH OOpaOOTKH 
pe3yJibTaTOB H3MepeHHR B UH$PDBOR HHTepqJepoMetpHH. 
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