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oEmAR XAPAKTEPHCTHKA JIHCCEPTAUHOHHOll PAEOTW 

AKTyaJihHOCTh TeMu. CHCTeMU perHcTpaUHH H BH3yanH3aQHH 

BH)leonaHHUX COBMeCTHO C UH¢POBOH o6pa60TKOH H3o6pal!CeHHH npH

o6peTaIDT 60JiblllYID aKTyaJihHOCTb npH perneHHH lllHPOKOro KJiacca 
3a)laq, CBSl3aHHUX C 113yqeH11er JlHHaMHKH, reoMeTpHH 061,eKTOB H 

T. n .. 
Enaronapsi cywecTaeHHoMy nporpeccy a ocaoeHHH UH¢poaoro Te

neBHJleHHSI, no3HUHOHHO-qyacTBHT8JlhHUX .¢0TOnpHeMHHKOB(cynepaH

JlHKOHU, np116opu C 3apS1JlOBOH CBSl3bID) B 80-e ronu HaqaJIH 6ypHO 

pa3BHBaTbCSI TeneBH3HOHHUe MeTOJlU H3MepeHHA B pa3nHqHUX o6nac

TSIX HayKH H TeXHHKH, B qacTHOCTH, B ¢H3HKe BUCOKHX 3HeprH8, 

nnsi onpeneneHHSI napaMeTpoa nyqKoB 3apsilKeHHUX qacTHU, KanopH

MeTpHqecKHX H3MepeHHH, perHCTpaUHH TpeKOB qacTHU H o6pa60TKH 

3KCnepHM8HTanhHUX pe3ynhTaTOB. 

PerHcTpau11si HH¢opMaum1 a BHJle "H3o6palKeHHSI", coneplKautero 

aalKHYID HH¢0pMaUHID 06 HccnenyeMOM 06-1,eKTe. sianeHHH HnH npo

uecce ace qame npHMeHsieTcsi a sinepHo¢H3HqecKHX 3KcnepHMeHTax, 

'Hapsiny C TpaJlHUHOHHOH MHOroKaHanhHOH perHCTpauHeA 3KCnepHMeH

TaJibHUX JlaHHUX. 

B CHCTeMe aaToMaTH3aUHH ¢H3HqecKoro 3KCnepHMeHTa perHCTpa-

UHSI H306palKeHHH B JlHHaMHqecKOH HeflTpOHHOH pan11orpa¢HH 3aHH

MaeT oco6oe MeCTO. 3TO CBSl3aHo, C OJlHOH CTOpOHU, C aKTyaJih

HOCThID 3anaqH, a C npyroA CTOPOHU, C TPYJlHOCThID C03JlaHHSl Ta

KHX ycTpOHCTB Ha OCHOBe coapeMeHHOH 3JieMeHTHOH 6~3H. 

XOTSI H H3BecTeH PS!Jl CHCTeM o6pa60TKH H3o6palKeHHH, OHH He 

npHcnoco6.ne1rn nnsi perneHHSI cneumtmqecKHX 3anaq, a qacTHOCTH, 

n.nsi npHeMa H aHanH3a H306palKeHHH B JlHHaMHqecKOH HeATpOHHOH 

panHorpa¢11H Ha nyqKax Ten.noaux HeATpOHOB HMnynhcHoro peaKTopa 
HEP-2. 

3TO 3acTaansieT HCKaTb op11r1tHanbHUe CXBMHUe perneHHSI, no3BO

nSIIDUllte Ha OCHOBe cyuteCTBYIDuteA ::ineMeHTHOH 6a3U C03)laBaTh npH-

6opu H annapaTypy n.nsi perHcTpaUHH H3o6pal!CeHHH OJlHOKpaTHUX H 

6ucTponpoTeKaDutHX npoueccoa B 06pa3uax non neAcTaHeM Ten.noaux 

Hef!TpOHOB HMnynhcHoro peaKTopa. 

Ycnex11 3Kcnep11MeHTaJihHOH sinepHOH ¢H3HKH Hepa3pHBHO CBSl3aHu 
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C pa3BHTH8M T8XHHKH 3KCnepHM8HTa ll M8TOJ(OB perucTpauun 

qacTHU. KaK npaBHRO, 3TO pa3BHTH8 npOHCXOJ(HT no J(BYM HanpaB

R8HllHM: nepBoe - ycoBepmeHCTBOBBHHe Tpa.UHUHOHHUX M8T0)].0B pe

rncTpauuu qacTHU ll BTOpoe - noHCK HOBUX npllHQHnOB ll M8TO.L\OB 

perHCTp~Ullll qaCTHQ. C TOqKn 3p8HHH BTOporo HanpaBR8Hll5l npaK

TnqecKHH HHTepec npe.ncTaBRHeT pa3pa6oTaHHU~ B nocRe.nHue ro.nu 

M8TO.Ll Cb8Ma ll306paJK8Hllii C noMOlllb!O ¢oTonpueMHOH KaMepu. 

TI03TOMY u3yqaeTCH B03MOJKHOCTb nepe.uaqu 1rn¢opMBUllll OT TB

.naTqllK_a ll306paJKeHHH( KaMepu) Henocpe.ncTB8HHO B naMHTb TI3BM C 

noMOlllhKJ BH.Ll80HHTep¢e8ca, rro3Bommmero rrpoH3BeCTH 3arruch rroRy

qeHHOH OT .naTqHKa .HH¢0pMaUHH B orrepaTHBHYKl HRH BH8lllHIOIO rra

MHTb. KpoMe Toro, He MeHee aKTyaRbHOH 3a.naqeii HBR5!8TC5l pa3pa-

6oTKa H C03)].aH.He .HHTep¢eHCOB, Ha 6a3e KOTOpux MOJKHO C03)].aBaTb 

cpaBH.HT8RbHO rrpoCTJ,18 H .nemeBue ll3M8pHT8RbHUe CHCT8MJ,1 )].RH pH.na 

3KCll8pHM8HTOB 6e3 rrpHM8H8HHH MO.UyReii KAMAK. B .nuccepTaQHll 

rrpe.ncTaBR8HO op.nrHHBRbHOe pemeHH8 3TOH 3a.naqn, 

UeRb!O pa6oTU HBRHRaCb pa3pa60TKa 3R8KTpOHHOH arrrrapaTypu 

)].RH pemeH.HH 3KCrrep.HM8HTaRbHUX ¢H3HqecKHX 3a.naq M8TO)].aMH rrpe

o6pa3oBaH.H5l &H,!lHMOtO H306pameH.H5l B UH¢pOBJ,18 MaCC.HBJ,1 C rrocRe

.ny10meii o6pa6oTKOH .HX . Ha TI3BM ,!lRH CbeMa H306paJKeH.HH B H8HT

pOHHOH pa.n.norpa¢HH, J(RH n3yqeHHH .!tHHaMHKH 6ucTporo H3M8H8HH5l 

OllTHqecKoro H306paJK8HH5l panuorpa¢Hll C HCITORb30BaHH8M B peMH

npoR8THOH M8TO,!lHKH, )].RH aBTOMaTH3aQHH rrpouec~a ll3MepeHH5l ll 

o6pa6oTKH H306pameH.Hii ,!lll3R8KTpnqecKHX TpeKOBUX J(8T8KTOpOB. 

HayqHaH HOBH3Ha pa6oTu 3aKRKJqaeTCH B cRe.ny10meM: 

-pa3pa6oTaHa c orrpe.neRHKJIUHM yqacTneM aBTopa CHCTeMa "Tex

HnqecKoro 3p8H.HH" Ha 6a3e TI3BM IBM PC H arrrrapaTypu KAMAK; 

-pa3pa6oTaH B.H,!l80KO.!tep, ll03BORH!OlllHii: 

a) Ko,nupoaaTb au.neocnrHaR Ha 8 paBHOMepHux rpa.nauuii 

Mem.ny .!lBYMH yrrpaBR5!8MUM.H ypoBHHMH OT TI3BM c ITOMO!llb!O BH8lllHHX 

UATI-0B C U8Rb!O yMeHhlll8H.H5l o6mero· o6beMa UH¢poaoii ·HH¢opMaUHH; 

6) ,!lHCTaHQHOHHO yrrpaBRHTb MexaHH3MaMH rrpHBO,!lOB TB

KaMepu, a TOM qncRe arrrrapaTHo-rrporpaMMHOii aBT0¢0KycupoaKoii; 

a) HerrpepUBHO Ha6R10,naTb yrrpomeHHoe .!t.HHaM.nqecKoe 

u306pameHHe, aoccTaHaBRHBaeMoe c rroMOlllhKJ 6ucTpo,neiicTB y10mero 

un¢poaHaRoroaoro rrpeo6pa3oBaTeRH. 

-BrrepB!,18 pa3pa6oTaH MHoro¢yHKUHOHaRbHUii YH.HBepc.HaRhHJ,IH 
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BH.Ll80MOJ(YRb FRAMEGRABBER Ha 3R8M8HTHOH 6a3e, BunycKaeMOH B 

PocCHH, TaKJKe pa3pa60TaH BUCOKOCKOpOCTHJ,IH HHT8p¢eiic naKeTHoro 

BBOJ(a H BUBO.LlB, B KOTOpOM HM88TCH oprHHaRbHJ,IH cnoco6 CHHXpo

HH3aUHH C BH8lllHHM CHHXpocnrHaROM, B qacTHOCTH, C peaKTOpHUM 

CTapTOBJ,IM cnrHaROM. 

-pa3pa6oTaH BH.neonpeo6pa30BaTeRb Ha OCHOBe ¢oTonptteMHOH 

MaTpHUU K1200UM7 H HHTep¢eiic CB5!3ll BHJ(eonpeo6pa30BaTeRH C 

TI3BM IBM PC XT/AT. 

npaKTnqecKaH ueHHOCTb pa60TJ,1 COCTOHT B TOM, qTo Ha OCHOBe 

pa3pa6oTaHHJ,IX aaTopoM cneunaRH3llpOBaHHUX BH.Ll80MO.!tYRHX C03-

,naHU ll3MepHT8RbHJ,18 CHCT8MJ,1 ,!lRH Cb8Ma ll aHaRH3a CTaTHCTHqecKHX 

H .!lllHBMHqecKHX ,naHHJ,IX HeiiTpOHHOH pannorpa¢HH Ha nyqKe .HM

rryRhCHOro peaKTopa HBP-2. Pa3pa6oTaHa M8TO.!lHKa rrpoae.neHHH 

pa.nuorpa¢nqecKHX H3MepeHHH H aRropHTM CHHXpOHHOH pa60TJ,1 KOMIT

R8KCOB u rrocRe,ny10mero un¢poaoro aHaRH3a nccRe,nyeMoro rrpo

uecca. CpaBHH~aH pa3pa6oTaHHYKl M8TO,!lHKy C Han60Ree qacTD HC

ll0Rh3Y8MJ,IM M8TO)].OM noRyqeHHH panuorpaMM C noMOIUb!O KOHBepTopa 

B coqeTaHHH C ¢0TOnR8HKOH, MOJKHO c.neRaTb BUBO,!l, qTo o6a 

MeTo.na .na10T ·6R.H3KHii pe3yRhTaT. Un¢poBue cnoco6u o6pa6oTKH 

H306paJKeHHH n03BORHIOT noBUlllaTb KaqecTBO H HH¢0pMaTHBHOCTh 

MeTOJ(a. B HaCTOHIUee B peMH pa3 pa6oTaHU HeCKORh KO THITOB HHTep

¢eiicoB .!lRH TI3BM IBM PC XT/AT, OTRnqa10muecH npyr OT .npyra 

crroco6oM opraHH3aUHH H xapaKTepncTHKaMH: MOJ(YRh FRAME GRABBER 

H BUCOKOCKOpOCTHUH MOJ(YRh naKeTHero BBo.ua H BUBO,!la H3o6pame

HHH, HHTep¢ettc BBO.Ua H o6pa6oTKH H306pameHHH C nOMOlllhlO BH.U80-

npeo6pa3oBaTeRH'Ha OCHOBe TI3C-MaTpnuu. 

Anpo6aUHH. OCH OB Hhle pe3 y Rh Ta TU J(HccepTaUHOHHOH pa60TJ,1 

ony6RHKOBaHU B BHJ(e coo6meHHH OHHH, .!lOKRaJ(UBaRHCh Ha ceMHHa

pax fl Ht!>, J(OKRa.UJ1Banucb u o6cyJKnaRHCh Ha XI I I ( BapHa, 1988r. , 

EoRrapnH), XIV(BapwaBa, 1990r., nomwa), XVI(BapHa, 1994r., 

EoRrapH5!) MeJK.Uyl!apOJlHJlX CllMll03HyMaX no 5!,[!epHoii 3ReKTpOHHKe II 

Ha 17th International Conference on Nuclear tracks in Solids 

cny6Ha, 1994r., poccuiicKaH ¢enepaUHH). 

CTpyKTypa II o6beM JlHCCepTaUHH. nnccepTaUH5! COCTOHT H3 BBe

)leHH5l, qet11pex r RaB, 3aKn10qeHH5l u cnncKa m-nepaTyp11. Pa6oTa 

H3ROJK8Ha Ha 93 CTpaHHUax, BKRKJqaeT 30 pucyHKOB H 5 Ta6nuu. 

CnHCOK RHTepaTypu HacqHTJlBaeT 88 HaHMeHoBaHHH. 
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COllEP~AHHE PAEOTW 

Bo BB8,ll8HIHI o60CHOBaHa aKTyaJibHOCTb TeMU, ccpopMyJIHpoBaHU 

ee U8Jlli Ii HayqHaH HOBli3Ha pa60TU Ii o6□ CHOBaHa ee ITpaKT!fqecKaH 

ueHHOCTb. llaHO KpaTKOe li3JIOlK8Hlie CO,llepJKaHHH .llliCCepTaUlili ITO 

rnaBaM. 

B ITepaoll: rnaae paccMaTpHBaIOTCH aITITapaTypHue BO3MOJKHOCTH 

TeXH!fqecKliX cpe,llCTB, ITpliM8H8HHUe B pa3pa6oTKe CliCTeMU Ha oc

HOBe Il3BM IBM PC XT/AT, ITO3BOJIH!Omell: ocymecTBliTb onepaTHBHUH 

BBO.ll ITOJIYTOHOBUX H306paJKeHliH B pelKHMe peaJibHOro BpeMeHH: oc

HOBHUe BO3MOlKHOCTli Ii HeKOTOpue xapaKTepHCTHKli Il3BM CfllipMU IBM, 
oco6eHHOCTH Il3BM c MliKpoITpoueccopoM !80386, 486 Ii CliCTeMHUMli 

WliHaMH XT, AT, EISA, Ii MSA; opraHH3aUHH Bli,ll8OCliCTeM Ii o6MeH 

,llaHHUMli ITO MarHCTpanH; pa3HUe Bli.llU Bli,ll0O,llaTqlfKOB Ii pa,llHaUHOH

HUe 3CflCfleKTU, BJlliHIOmHe Ha pa6oTy 3TliX ,llaTqlfKOB. 

llJI.H ycITewHoro ITpoeKTHpoaaHH.H · cHcTeM TeXH!fqecKoro BH.lleHHH 

nepaocTeITeHHoe 3Ha~eHHe HMeeT ITO.llpo6Hoe 3HaHHe MHorHx xapaK

TepHCTHK ITpliMeH.HeMUX CflOTOITplieMHliKOB. ~OTOITplieMHliKli ITO,llBep

raIOTCH CIT0UliaJibHUM liCCJie,llOBaHH.HM c ueJiblO BU6opa Ha1i6onee ITO,ll

XO.ll.Hmlix ,llJI.H pemeHHH KOHKpeTHUX, HaITpHMep, .H,llepHOCflli31fqecKliX 

3a)laq. BalKHUMli OKa3UBalOTCSI He TOJlbKO CITeKTpaJibHUe Ii BpeMeHHUe 

xapaKTepliCTliKli, HO xapaKTepliCTliKli qyscTBliT8JlbHOCTH ITO CTpOKaM 

Ii Ka,llpaM. B 3aBHCliMOCTH OT BaJKHOCTli TOH liJlli liHOH CHHMaeMOH 

liHCflOpMaUlili CflOTOITplieMHliK ,llOJIJKeH 6UTb COOTBeTCTB yIOmHM o6pa30M 

OplieHT!ipOBaH. llaHU OTHOCliT0JlbHaH CITeKTpaJibHaH x~paKTepliCTHKa 

,llJIH Bli,llliKOHa RH-441 Ii CflOTOITplieMHOH MaTpliUU K12OOUM2, Ii xapaK

TepHCTHKa pa3pemaIOmell: CITOC06HOCT1i Il3C no CTpOKe Ii ,llJIH 

CTOJI6ua. H3yqeH1ie BO3MOJKHOCTH T0XH!fqecKHX cpe,llCTB HMeeT npaK

TlfqecKoe 3HaqeHHe ITpli OITTliMH3aUlili liX au6opa C yqeTOM Tpe6o

BaHHli: K pa3pa6aTUBaeMUM CliCTeMaM. 

Bo BTOpOH rJiaBe OITliCUBaeTCH CliCTeMa T0XH!fqecKoro 3pe-

HHS!( CT3) ,llJIH pemeHHH 3KCITepliMeHTaJibHUX Cflli31fqec1rnx 3a,llaq M·eTo-. 

,llaMli ITpeo6pa30BaHHSI Bli,llliMOro li306paJKeHHH B UHCflpoaue MaCCliBU C 

ITOCJie,llyIOmell: o6pa6OTKOH liX Ha Il3BM, COBM0CTliMOro C IBM PC XT, 

Ii ITpe,llcTaBJieHa apxHTeKTypa aITITapaTHUX Ii ITporpaMMHUX cpe.llCTB 

,llaHHOH CHCTeMU, peaJili3OBaHHUX Ha 6JioKax KAMAK(p!iC. 1). 
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LnPABEU - 16 <=IKc o191.1te.cqn'll!K I 

PHC. 1. BJIOK-CXeMa CT3, 

B CliCTeMe ·npe,llyCMOTpeHU pyqHQH Ii aBTOMaTHqecKliH pelKliMU pa-
l . 

6oTU, Ilpli aBTOMaT!fqeCKOM yITpaBJieHlili, nocJie Toro KaK no KOMaH-

,llaM 6una npoli3Be,lleHa ,3aITHCb Ka,llpa B 6ycpepHyIO ITaMHTb KH-15K, 

ITporpaMMa cqlfTUBaeT ITOKa3aHHH C 8 cqeTqlfKOB KC-O19, CO,llep

lKHMOe KOTOpUX pacnpe,llJI.HeTCH cJie,llyIOmliM o6pa3oM: qlfCJIO acex 

qepHUX ToqeK a Ka,llpe Ha ITepBOM cqeTqlfKe, 6enux -Ha BTOpOM, 

' qlfCJIO pa3HUX, KpoMe HyJieBUX Ii MaKCHMaJibHUX, BeJilfqlfH ITepena,llOB 

.HpKOCTeH coce,llHliX B CTpOKe ToqeK H306paJKeHli.H Ka,llpa Ha cqeTqlf

'KaX C TpeTbero ITO BOCbMOH, a ITOTOM npoH3BO,llliTCH ITporpaMMHUli: 

3KCITpecc aHaJili3 3TliX ,llaHHUX ,llJISI oueHKli npaBliJlbHOCTli au6opa 

BepxHero Ii HlilKHero ypoBHell: KBaHTOBaHli.H Ii CflOKYCHpyeMOCTH 
I 

KaMepu COOTBeTc:BeHHO c Tpe6□ BaHlieM .KOHKpeTHoro ITpHMeHeHli.H. 

K HaH6oJiee 'aaJKHUM Ii oplirHHaJibHUM TeXHHqecKliM peweHH.HM 

MOlKHO OTHeCTli CJie.llyIOmHe: 

a) cxeMa ,llJISI' CHHXpOHH3aUHli Ii ,llliCTaHUHOHHOro yITpaaneHH.H Me-

xaHli3MaMli ITpliBO.llOB TB -KaMepu npHKJia,llHOrO Ha3HaqeHli.H KTil-64 B 

pyqHOM Ii aBTOMaTHqeCKOM pelKHMax; IlO3BOJI.HeT BUITOJIHHTb CJie,llyIO

mHe ,lleHCTBH.H: ITOBOpOT KaMepu "BJI8BO", "BnpaBO", HaKJIOH 3ep

Ka.iJa "BBepx". "BH1i3", CfloKyc 061,eKTHBa 11 6JIHJKe" Ii ",llaJibWe". 
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6) Pa3pa60TKa BHBBOKonepa ITA-18K, B KOTOpOM, ·s OTnHqHe OT 

TpanHUHOHHOro KOBHposaHHH Bcero BHBBOCHrHana aMnnHTYBOH nptt6-

nH3HTBnhHO 1B Ha CKOnhKO-TO ypoBHel1, HanpHMep, 256(8 pa3pH

BOB), npHMeHHBTCH npyrol1 cnoco6 npeo6p.a3oBaHHH aHanorosoro 

TB-cHrHana B UH¢pOBOH Kon, 3aKnnqanmHl1CH B TOM, qTo KOBHpo

BaHHe npOH3BOBHTCH TOnhKO Ha 8 paBHOMepHUX rpanauHl1( 3 pa3-

pHna>.' MelKBY BBYMH ynpaBnHeMUMH onopHUMH ypoBHHMH, ycnOBHO 

npHHHMaeMUMH 3a ypoBeHb 11 6enoro" H ypoBeHb "qepHoro". TaKOH 

cnoco6 KOBHPOBaHHH Il03BOnHeT CHCTeMe ' TeXHH'ieCKoro 3 peHHH 

HMeTq cymecTBeHHO MeHbllJHH o6mHl1 o6»eM UH¢pOBOH HH¢0pMaUHH 6e3 

noTepH ee none3HOl1 qacTH. Manoe 'IHcno rpanaUHH no3BonHeT 

C03BaTb He 'IHCTO nporpaMMHOe, a KOMnaKTHOe annapaTHo-npor

paMMHOe cpencTBO CKOpOCTHOro aBTOMaTH'iecKoro BU6opa napaMeT

poB KOBHPOBaHHH, T. e. ypoBHel1 "6enoro" H "qepHoro", a TaKJKe 

aBTo¢oKycHpoBKH o6»eKTHBa TB -KaMepu. 

Bl npyraH 'iaCTh annapaTHo-nporpaMMHux cpencTB MOJKeT o6ec

ne'IHTh pacnpeneneHHe nepenanoB HpKocTel1 MeJKBy cocenHHMH TO'i

KaMH H306paJKeHHH' KOTOpoe OTpaJKaeT pac¢oKycHpOBaHHOCTh HJIH 

c¢oKycHpOBaHHOCTh o6»eKTHBa TB-KaMepu .. ITpH pac¢oKycHpOBaH

HOCTH 'IHCJIO 60JihllJHX nepenanoB yMeHbllJaeTCH, TaK KaK yMeHbllJaeT

CH KOHTpaCTHOCTh H3o6paJKeHHH. YKa3aHHUe oco6eHHOCTH npHMBHeH

HOH annapaTypu Il03BOJIHDT C03BaBaTb BUCOKOCKOpOCTHUe aBTOMaTH

qecKHe CT3. 

r) KonHpOBaHHe BHneocHrHaJia ocymecTBJIHBTCH, MelKBY BBYMH yn

paBJIHeMUMH ypoBHHMH: ypoBHeM "qepHoro"(nHY) H ypoBHeM 11 6e

Jioro"(nBY). YnpaBJieHHe 3THMH ypoBHHMH OT 3BM C HCJJOJlh30BaHHeM 

BHBllJHHX UATT-0B HBJIHeTCH OCHOBHUM, B TO BpeMH KaK PY'IHOe yn

paBJieHHe npHMeHHBTCH B npouecce KOHTpOJIH annapaTypu. TTpH'ieM, 

CJienyeT 3aMeTHTh, 'ITO pa3pHBHOCTh UAIT-0B BOJIJKHa 6UTh He MeHee 

10-12 pa3pHBOB. TaKaH BUCOKaH TO'IHOCTh 3anaHHH noporOBUX 

YPOBHeH onpaBnaHa OilUTOM npaKTH'ieCKOro HCilOJih30BaHHH BHBBOKO

nepa BJIH OUH¢pOBKH peaJibHUX H306paJKeHHl1. 

n) BHneoKonep ITOCJie OUH¢poBKH AUIT o6ecne'IHBaeT B03MOlKHOCTh 

HenpepUBHOro Ha6JIDBBHHH ynpomeHHOro BHHaMH'ieCKoro H306palKeHHH 

CHrHaJia TeJieKaMepu, BOCCTaHOBJIBHHoro c· ITOMOmhD 6ucTponel1cT

BYDmero UH¢poaHaJioroBoro npeo6pa3oBaTeJIH. 3To H3o6paJKeHHe 

coneplKHT MeHbllJee 'IHCJIO rpanaUHH HpKOCTH, TOJihKO TpH: 6eJiyD, 

6 

~ 

I, 

)' 

cepyn H qepHyD. EenaH rpanaUHH COOTBBTCTBYBT CHrHaJiaM, npeBU

waDIIJHM nBY, qepHaH - CHrHanaM, HB BOCTHraDIIJHM ypoBHH nHY, H 

cepaH-CHrHaJiaM, 6oJihllJHM nHY H MBHhlllHM nBY( 3TO BHHaMH'IBCKOe 

H306palKeHHe Ha3BaHO "UH¢poBUM KHHO"). TaKOH BHB o.6enHeHHOH 

HH¢0pMaUHH OKa3UBaeTCH HaH6onee yno6HUM nnH HacTpOHKH ypoBHBH 

nBY H nHY C TBM, 'IT06U Jiyqwe BilBBJIHTh none3HYD qacTb BHBBOHH

¢opMaUHH, nocTynanmel1 c TeJieKaMepu. 

B TpeTbel1 r JiaBe OilHCaHU ycTpOHCTBO BHHaMH'iBCKOH naMHTH H 

ero pelKHMil pa6oTU, oco6eHHOCTH. opraHH3aUHH KanpoBOH naMHTH 

BJIH BHBBOHHTep¢el1ca CBH3H c llJHHOH TT3BM THna IBM PC XT/AT. 

npencTaBJIBHU pa3pa6oTaHHUe aBTOpOM HHTep¢el1c FRAME GRABBER 

FG-PC H HHTep¢eHCHaH ITJiaTa naKeTHoro BBOBa H BUBona FFG-PC Ha 

6a3e IT3BM IBM PC XT/AT BJIH aBTOMaTH'ieCKOH perHcTpaUHH H aHa

JIH3a CTaTH'ieCKHX H BHHaMH'ieCKHX naHHUX, CHHManmHXCH C IlOMOmhD 

BHneoKaMepu Ha ny'IKe peaKTOpa. 

~YHKUHOHaJibHaH cxeMa BHBeOMOBYJIH FG-PC npHBeneHa Ha pHC.2, 

a BUilO~HHBMUe BHBBOMOByJieM ¢YHKUHH npHseneHU B Ta6JIHUe 1. 

PHC. 2. ~YHKUHOHaJibHaH cxeMa BHBBOMonynH FG-PC 

AnnapaTypa pa3pa6oTaHa BJIH HCITOJih30BaHHH B CTaTH'IBCKOH H 

BHHaMH'IBCKOH panttorpa¢HH Ha ny'IKax TennoBUX H pe30HaHCHilX 

Hel1Tp0HOB C HCITOJih30B aHHBM B peMH-nponeTHOH MBTOBHKH. B Ka-
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'!eCTBe .neTeKTOpOB H306palKeHHH 

ZnS(Ag) c .no6aBKOH .no 10% OT ero 

HCnOJib3YDTCH KOHBepTopu H3 

Maccu 6LiF. CBeTOBOe H306pa

Ta6m1ua 1 

Pa3pH.nu npepu- Pa3pH.nu 
<l>yHKUHll nopT DO 01 BaHHe 06 07 

3anHCb: 
1.no Ka.npoBOMY CHHXpOcHrHany 300 0 
2. no BHeumeMy cHrHany· 300 1 

Ha'lano 3anHCH IRQ-2 1 0 
KOHeu aanHCH IRQ-2 0 1 

lfH.nHKaUHH: 
1. JlHH.aMH'leCKOe H306pa:m:eHHe 301 0 
2.CTaTH'leCKOe H306pa:m:eHHe 301 ·1 

lKeHlfe KOHBepTopa npocMa TpHBaeTCfl BH.neoKaMepoH C cynepBH.UHKO

HOM HM-702. nony'leHHOe CBeTOBOe H306palKeHHe .neTeKTOpa ¢opMH

pyeTCfl Ha MHWeHH cynepBH.UHKOHa BH.UeOKaMepu, nepe.n KOTOpOH 

CTOHT 3JieKTp0¢0T03aTBOp, ynpaBJiflDIUHH npoXOlK.UeHHeM CBeTa B 

HYlKHOe .UJIH 3KCnepHMeHTa BpeMfl. BH.neocHrHaJI .naHHoro Ka.npa, 

npeo6pa30BaHHUH Ha AUil K1107IlB1 B wecTHpa3pfl.UHUH UH¢poBOH 

KO.!l, 3aIT!fCUBaeTCfl B 6y¢ep Ka.npa Ha 256x 256 TO'leK, KOTOpUH 
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1-06,paJeu 
2- mJMHH O{t!op 
J-3neKTpotorojarsop 
4-ynpasneHHR ~OT03aTBOPOM 
5-BHJlBOKaMepa 
6-~0PMHposarenb OKOH 

7-c11Hxpoc11rHanw. 
8- BHJlB OCHrHan . 
9-crapr peaKropa 

10-pacm11peHHb~ BHJlBOMOJlYnb 
11- IBM PC-XT/AT 
12-UBBTHOA TB MOHHTOP 

PHc. 3. CTpyKTypHafl cxeMa pa.nHorpa¢H'leCKOH annapaTypu 

flBJifleTCH pacwHpeHHeM Ha 64 K6aHT CTaH.napTHOH .UHHaMH'leCKOH 
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naMflTH n3BM IBM PC XT/ AT, TaKlKe nocTynaeT Ha cpopMHpoBaTeJib 

UBeTHoro BH.UeOCHrHaJia, C KOTOporo H.UeT Ha MOHHTOp. 

BH.neoKaMepa, MOHHTOp, AUn I{ 6ycpep Ka.npa CHHXpOHH3HpOBaHU 

MelK.ny co6o8 I{ co CTapTOM peaKTopa. 3TO Heo6XO.UHMO .UJIH Toro 

'IT06U Ha'!aJIO OUHCflpOBKH coana.ztaJIO C Ha'!aJIOM OTKpUTHH ¢0T03aT

Bopa. MelK.UY CTapTaMH HeHTpOHOB p~aKTOpa co.neplKHMOe 6ycpepa ne

peHOCHTCH Ha _MarHHTHUH HaKonHTeJib Il3BM. UHKJI TIOBTOpHeTCH c 

'!aCTOTOH pa60TU peaKTOpa MSP-2.· B .naJibHeHweM o6pa6oTKa BH.neo

.naHHUX npOH3B0.!lHTCH C HaKOfiHTeJIH Il3BM. 

Bonpoc 6UCTporo 3aTIOMHHaHHH HeCKOJibKHX nocJie.noaaTeJibHUX 

Ka.npoB npe.ncTaBJIHeT 3KcnepHMeHTaJibHUH HHTepec .UJIH H3y'leHHfl 

.UHHaMHKH 6ucTporo H3MeHeHHfl OTITH'leCKoro H306pal!CeHHH pa.nHorpa

¢HH nocJie HeKoToporo ¢H3H'!ecKoro cTapTa 6ucTporo HMITYJibCHoro 

peaKTOpa MBP-2, Kor.na HYlKHO HCTIOJib30BaTb Beeb CKOpOCTHOH pe

cypc annapaTypu H nporpaMMY, ee 06cnylK1rnaDIUYD, c nocJie.nyDme8 

cpaBHwreJibHO Me.nJieHHOH ee nepe.na'leH H o6pa6oTKOH. 

~JIH aBTOMaTH'leCKOH CKOpOCTHOH perHCTpaUHH 3KCnepHMeHTaJib

HUX .naHHUX CHHXpOHHO c UHKJIOM HCTO'IHHKa HeHTpOHOB MBP-2 H 

xpaHeHHe HX KaK B 0.!lHOKpaTHOM, TaK H MHOrOKpaTHOM pel!CHMaX ap

XHBHpOBaHHH Ha MarHHTHUH HaKOITHTeJib Il3BM 6uJia pa3pa60TaHa 

HHTep¢eHCHaH nJiaTa FFG-PC Ha OCHOBe TpexnopTOBOH naMHTH. 

0.UHOH 1{3 npo6JieM pa3pa60TKH BH.UeOHHTep¢eHCHUX MO.UyJieH .UJIH 

TT3BM HBJIHeTCfl Ha.Uel!CHafl CHHXpOHH3aUHH acex KOMITOHeHTOB CHC

TeMU. '!TO nopOlK.UaeT 60JihWOe 'IHCJIO pa3JIH'IHUX cnoco6oB opraHlf-

3aUHH. CHHXPOHH3aUHH o6MeHa .neJIHTCH ~a 2 rpynnu: 

1) CHHXPOHH3aUHH o6MeHa BHyTpeHHOro UHKJia; 

2) CHHXpOHH3aUHH o6MeHa BHeWHero UHKJia; T. e. HaCTpOHKa 

uene8 o6MeHa .UJIH BHeWHHX, B .naHHOM CJiy'lae, peaKTOpHUX UHKJIOB. 

CHHXpOHH3aUH~ o6MeHa BHyTpeHH6ro QHKJia BH.neo~o.nyJIH o6ecne
! 

'IHBaeTCH C fiOMOIUhD ¢opMHpOBaTeJIH Y.rrpaBJIHDIUHX H CHHXpOHH3H-
I 

PYDIUHX CHrHaJIOB, KOTOpUH HMeeT .naa C'leT'IHKa: a.npecHUH I{ .UJIHHU 

3aITHCH. C'!eT'IHK .UJIHHU 3aTIHCH .nocTyneH .UJIH 3aITHCH B pelKHMe 

ADC, npH nepenoJIHeHHH KOTOporo npoHCXO.!lHT aBTOMaTH'leCKOe 
I 

nepeKJID'leHHe B pel!CHM IBM. 

IlpH pa3pa6oTKe HHTep¢e8ca 6un anepaue peaJIH30BaH cnoco6 

CHHXpOHH3aUHH BH.UeOMO.UYJIH C HCTO'IHHKOM HeHTPOHOB nepHO.UH'leC-. 

Karo .neHCTBHH MBP-2_ nyTeM conpHlKeHHH Il3BM IBM PC c BH.neoKa-
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Mepofi, r.ue HCnOJih3yeTCSI MeTO.ll CTp06HpoBaHHS!, no3BOJIHIOmHfi ocy

mecTBJIS!Tb onepaTHBHllll H CHHXpOHHllll C BllXO,llOM BCnlllllKH BBO.ll 

noJiyTOHOBllX H3o6pameHHll. 

ITpHHUHn MeTo.ua 3aKJifOqaeTCSI B TOM, qTo OUH¢pOBKa Ka.upa Ha

qHHaeTCSI cpa3y no npHxo.uy cHrHana CTAPT, CHHXpOHHoro c co6u

THeM. 0UH¢POBKa npOHCXO.llHT npOH3BOJibHO no OTHOllleHHIO K HaqaJiy 

Ka.upa TeJieBH3HOHHOll pa3BepTKH, HaqHHaSI C TOH CTpOKH, Ha KOTO

PYIO npHllleJICSI eHrHaJI CTAPT. CTpOKH BBO.US!TeSI .uo Tex nap, ITOKa 

He 6y.uyT eqHTaHll noeJie,lloBaTeJibHO Bee CTpOKH B o6neMe O,llHoro 

uenoro Ka.upa. 

KpoMe Toro, MO.UYJib naKeTHoro BBO,lla H BUBO.Ila H306pameHHll 

no epaBHeHHIO e npyrHMH nono6HUMH HHTep¢eficaMH HMeeT eJie,lly!OmHe 

OTJIHqHTeJibHUe qepTu: 

1. BOJiblllOe pa3H006pa3He pemHMOB pa6oTu: OUH¢pOBKa H 3anHeb 

Ha Ka.upoBylO naMSITh; BoenpOH3BeneHHe Ha MOHHTop; o6MeH naHHllMH 

(3n/qT) e IT9BM IBM PC; 

2. BueoKOe 6ueTpo.uefieTBHe Ha6opa HH<f>OpMaUHH:.uo 10 M6aHT/e; 

3. YHHBepcaJibHOeTb: -B OTHOllleHHH pemHMOB pa60TU (onHoKpaT

HUH H naKeTHUH); -B OTHOIUeHHH eHHXPOHH3aUHH (BHelllHSISI H BHYT

peHHSIH); -B OTHOllleHHH THITOB IT9BM (XT/AT H COBMeCTHMlle HM) 3a 

cqeT HCnOJib30BaHHSI 6ucTpux 6afiTOBUX lllHH TT9BM IBM PC; 

4. OpHrHHaJibHOe exeMHOe peweHHe TpexnopTOBOll 6y¢epHOll Ka.u

pOBOH naMSITH, IT03BOJIHIOmee 6oJiee 3¢¢eKTHBHO HCilOJib30BaTb Mom

HOCTH IT9BM: 

5. OpHrHHaJibHOe exeMHoe pellleHHe ¢opMHpOBaTeJISI ynpaBJIHIOmHx 

H CHHXpOHH3HPYIOmHX HMITYJiheOB, rrepecTpaHBaeMoro C ~rropHOH TaK

TOBOH qacTOTOH IBM PC XT/AT, 6naro.uapsi KOTOporo HeKJIIQqalOTCSI 

HMITYJihCHlle aueoKoqaeTOTHUe IlOMeXH H HemeJiaTeJibHOe BJIHSIHHe 

BHOCHMOH eqeTqHKaMH 3a.uepmKH, Bee 3TO oco6eHHO BamHO rrpH pa3-

pa6oTKe AUIT H UAIT BMecTe c HHTep¢ellCOM Ha O.UHOH eTaH.uapTHOll 

ITJiaTe PC; 

6. CXeMHOe peweHHe no pa3pa66TKe npOCTllX aHaJioro-UH¢pOBllX 

H UH¢poaHanoroBux npeo6pa3oBaTeJieH. 

~aHHllH HHTep¢efie Il03BOJISieT HCil0Jlb30BaHHe TB-KaMepu .UJISI 

BBO,lla B IT9BM Heo6UqHQH HH¢opMaUHH: H306pameHHH Ha 3KpaHe oe

UHJIJiorpa¢a, HarrpHMep, CJIOmHoro HaHOCeKyH.UHoro HMnyJibea; JIIOMH

HecuHpy!OIIIHX rroaepXHOCTefi. HarpeTUX .ueTaJiefi. ¢parMeHTOB H T. 
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.u.; B .upyrHX o6JiaCTSIX, r.ue Tpe6yeTCSI perHCTpauHH CBeTOBoro 

H3JiyqeHHH B o.uHoKpaTHUX 6ucTporrpoTeKa10mHx rrpoueccax nepHO.UH

qecKHM HJIH enyqafiHUM BHelllHHM CHHXpOHH3Hpy!OmHM CHrHaJIOM Ha 

JII06ofi H3 ceMefiCTB IT9BM THna IBM PC H HM no.uo6HUX. 

B qeTaepTofi rnaae orrHcaHu annapaTypa H rrporpaMMa, 06ecne

qHaa10mHe CHHXpOHHOCTh o6MeHa BHelllHero UHKJia .UJISI eneMa H306pa

meHHll B eTaTHqecKOH H .UHHaMHqecKOll pa.uHorpa¢HH B nyqKaX Ten

JIOBllX H pe30HaHCHllX HefiTpOHOB C HCITOJib30BaHHeM apeMSI-npoJieT

HOll MeTO,llHKH. 

OrrHcuaaeTcH rrporpaMMHoe o6ecrreqeHHe, KOTopoe peaJIH3yeT 

B03MomnoeTH. He06XO,llHMll!=) ,llJISI perHCTpaUHH BH,lleo.uaHHllX B 3Ke

rrepHMeHTaX no pa.uHorpa¢HH Ha peaKTope HBP-2. 

rro.upo6Ho OITHCaHHUH B 3TOll rJiaBe BH,lleorrpeo6pa30BaTeJib Ha 

OCHOBe ¢0TOilpHeMHOH MaTpHUll C 3apS1.UOBOH CBSl3bl0 ITOCTpoeH H3 

Tpex Monynefi: 

-MonyJih ynpaBJieHHSI H eHHXpOHH3aUHH ¢oTorrpHeMHOH MaTpHuu; 

-MO.llYJih YCHJieHHSI H o6pa60TKH auxonHUX eHrHaJIOB; 

-Mo.uynh aHanoro-uH¢poaoro rrpeo6pa3oBaTeJisi. 

~YHKUHOHaJibHaH cxeMa BH.Ueonpeo6pa3oBaTeJISI npe.ucTaBJieHa Ha 

pHc. 4. 

BKY 

I -MaTpHua K!200UM7 

2 -HC npeo6pa30BaTeHR ypOBHR K1124ITY! 

3 -HC npeo6pa30BaTeHR YPOBHR Klll9llY2 

4 -BHC CHHxporeHepaTopa Al108 

5 -PeaaHaTop KeapueBHH 21 Mru 

6 -~OpNHPOBaTeHh BHXOHHHX CHrHaHOB 

7 -Byq,epHHH ycHHHTeHb 

8 -He AUIT 6-paapRHOB K1!07ITB! 

9 -ITOHHHH TB-BH~eOCHrHaH 

!0-6-pa3pRHHaR WHHa naHHHX 

P~c. 4. ~YHKUHOHaJibHaSI exeMa BH,lleorrpeo6pa30BaTeJISI 

PaceMaTpuaaeTCSI BH,lleOHHTep¢efic FS-PC .UJISI npHeMa H 3aITOMH

HaHHSI io.uoa OUH¢poBaHHllX Ha BH.ueonpeo6pa30BaTeJie H306pameHHll. 

BH.UeOHHTep¢eHC FS-PC ocymecTBJiaeT CBSl3b Mem.uy BH,lleorrpeo6-
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pa30BaTeJieM H lllHH011 IBM PC XT/AT H MOJKeT CJIYJKHTb 6JIOKOM 3a

ITllCH naHHUX B nayxnopTOBYD naMl!Tb eMKOCTbD 256 K6a11T. 
Ha pllC. 5. npuaeneHa ctJYHKUHOHaJJbHal! cxeMa naHHOrO HHTep

cpe11ca. BuneoHHTepcpe11c, nocne B KJID'-!eHHll ITHTaHHll H y CTaHO B KH 

era ncxonHoro cocTOl!HHll no KoMaH11e <reset>, pa6oTaeT KaK orre

paTHBHall rraMl!Tb B rrpe11aapHTeJibHO 3a11aHHOM cerMeHTe naMl!Tll 

Il!3llM. KoMaH11a ynpaBJJl!Dlllel1 rrporpaMMU <read CCD> nepeKJID"<IaeT 

MYJibTHITJieKCOpll 11aHHUX H a11pec0B JIBYXBXOJIOBOH rraMl!TH, BHJieOHH

Tep¢ettc Ha'lHHaeT rrpHHHMaTb BHellJHHe 11aHHUe. UH¢poaue curHaJIU 

rrpeo6pa3oBaTeJJll 3anucuaaDTCll B naMl!Tb qepe3 6yqiep <CCD data 

buffer> c rroMOlllbD cqeT"<IHKa a11peca. nocne 3anucH acex 3JieMeH

TOB (360X288=103680 ToqeK) Il3C MaTpHUU C'leT"<IHK a11peca au11aeT 

CllrHaJJ rreperroJIHeHHll <carry> JIJJll ycTaHOBKll rraMl!TH B HCXOJIHOe 

COCTOl!Hlle, 

AO-A9 - read CCD, Preset 
Fune-IORD Step p 

IOWR tion WR301 motor 12bit~,Step 8 SM-X 
C AEN de- WR302 cont- H. out- motor SM-Y 
I RESET !=Oder roller 

puts driver SM-Z 
A ~ 

T IBM DATA(DO-D7) t CCD DATA(DO-D5) 

B AO-A21 Vsynch I MEMR Dual ported 256 kBYTE Clock 
~ DACKO > DRAM read CCD 

MEMW IRQ2 
Preset 

Puc. 5. ~YHKUHOHaJJbHall cxeMa BHJieOHHTep¢ettca fS-PC 

HHTep¢efic HMeeT B03MOJKHOCTb yrrpaBJil!Tb llJaroBUMH JIBHraTe

Jll!Mll. JiorHKa ynpaBJieHHll OCHOBaHa Ha JieKOJIHPOBaHHH nopTOBUX 

a.npecoa. EJIOK <function decoder> HHTepqiefica .nelllH¢pupyeT Ko

MaH.nu 3aITHCll BUXOlIHUX rropTOB H ¢opMHpyeT KOMaH.nu ynpaBJieHllll, 

~aHHUe MoryT 6UTb nocJiaHu Ha rropTu KOMaH.nofi OUT. 
HHJKe npuae.neHU a.npeca llCilOJib3Y8MUX KOMaH.n: 

-<WRITE X> = out & H301, DATA(0-3); 

-<WRITE Y> = out & H301, DATA(4-7); 

-<WRITE Z> = out & H301_, DATA(4-7); 

0.!lHHM ll3 ¢YHKUHOHaJibHUX 6JIOKOB HHTep¢efica l!BJil!eTCll 12-pa3-
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PlllIHlll1 BUXOJI <outputs> lIJlll JIHCTaHUHOHHOro yrrpaaneHHll rrpHB0-

11aMH JIJJll aBTOMaTH'leCKOro nepeMell(eHHll JieTeKTOpa c ITOMOll(bD Tpex 

lllaroBUX lIBHraTeJieH "X", "y", "Z". 

250 I 177 MaB/a ~ •• + H,0 I 
a200 al_ 0 a. 
~ 
~ 150 

....... 
al 

~ 100 
(]) 

f:-
0 50 a 
:s: 
:r 

. l 

~"1aMeTp TP8KOB (MKM) 

PHC. 6. CneKTp .nuaMeTpOB TpeKOB, 3aperucTpllpoBaHHUX JIH-

3JieKTpllqecKHM .neTeKTOpOM CR-39 B peaKUHl!X ¢parMeHTaUHll rry"<IKa 
20Ne(E=77"M3F/H) B BOJie, 

OCHOBHWE PE3YJibTATW ~HCCEPTAUHH 

OCHOBHUe pe3yJibTaTu npe11cTaBJieHHOH JIHCcepTaUHll 3aKJIDqaDTCll 

B C03.!laHHll arrnapaTHO-nporpaMMHUX cpe11cT~ TeJieBH3llOHHUX MeTo

lIOB H3MepeHHH npHMeHHTeJibHO K JIHHaMH'leCKOH pa.nHorpa¢llH Ha 

ny"<IKe HMITYJJbCHoro peaKTOpa HEP-2 JIJill ll3Y'l8HHll JIJ;tHaMHKll 6ucT

pux npoueccoa nepeHoca nerKofi H Tl!JKeJJott ao11u, ao.nopo.na, opra

HH"<IecKHX lKlllIKOC
0

TeH B pa3Jill'lHUX MaTepHaJiaX, B qacTHOCT.H, no 

MHKpoTpell(HHaM B ueMeHTax H 6eTOHax. B pe3yJJbTaTe 6UJJ.H peweHU 

cne11yvmue 3a11aqH: 

1. Pa3pa6oTaHa .H co3.naHa CHCTeMa TexHuqecKoro "3peHHll" 

Ha 6a3e Il!3BM' IBM PC XT/AT .H annapaTypu KAMAK lIJill 

peweHHll 3KCnepHMeHTaJibHUX ¢.H3HqecKHX 3a11aq MeTo,naM.H npeo6pa-

30BaHHll BHlIHMOro H306paJKeHllll B UH¢poBue MaCCHBll C rrocne.nyvmefi 

o6pa6oTKOH llX Ha Il9BM. c ITOMOll(bD .naHHOH CllCTeMU Bnepaue 

rrpoao.nunnch H3MepeHHll Ha nyqKe 6uo¢.H3HqecKoro KaHaJJa peaKTopa 

HEP-2. Pe3yJibTaTU H3MepeH.HH rroKa3aJJH, qTo .HX ,naJibHe8wee 
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COBepll!eHCTBOBaHHe H pa3BHTHe 6y,neT· CITOC06CTBOBaTb ycITell!HOMY 

ITpHMeHeHHD B pa.ne ITPHKRa.UHUX HCCRe,noBaHHH. 

2. npe.nRomeH H pa3pa6oTaH BH,neoHHTep~eflc FG-PC .URH aBTOMa

TH4eCKOA perHcTpaQHH H aHaRH3a CTaTH4eCKOA H .U~HaMH4eCKOA HH

~OpMaQHH, rrocTyrraDmeA C BH.UHKOHHOA TeReBH3HOHHOA KaMepu. Ha 

6a3e 3Toro HHTep~eAca co3,naHa H HacTpoeHa arrrrapaTypa .URH 

C'beMa· H306pameHHA B HeATpoHHOA pa.nHorpa~HH ITO B peMeHH rrpo

ReTa. 

3. npe.nRomeH H pa3pa6oTaH BUCOKOCKOpOCTHUA Mo,nyRh rraKeT

Horo BBO.Ua H BUBO.Ua H3o6pameHHA FFG-PC Ha OCHOBe TpexrropTOBOA 

.UHHaMH4eCKOH rraMHTH .URH H3y4eHHH .UHHaMHKH 6ucTporo H3MeHeHHH 

OIITH4eCKOro H306pameHHH pa,nHorpa~HH c HCIIORb30BaHlteM BpeMH

rrpoReTHOH MeTO.UHKH. 

naHHUH HHTep¢eAc II03BORHeT ·HCIIORb30BaHHH TB-KaMepu .URS! 

BBO.Ua B IT3BM Heo6U4HOH HH~OpMaQHH: H306pameHHH Ha 3KpaHe oc

QHRRorpa¢a, HanpnMep, CROmHoro HaHoceKyH,nHoro HMIIYRhca; RDMH

HecqnpyDll!HX IIOBepXHOCTett, HarpeTUX .neTaReH, ¢parMeHTOB H 

T.,n.; B .npyrnx o6RaCTHX, r.ue Tpe6yeTCH perHCTpaQHH CBeTOBOro 

H3RyqeHHH B O.UHOKpaTHUX 6ucTponpoTeKaD!llHX npoqeccax nepHO.UH

qecKHM HRH CRyqaflHUM BHell!HHM CHHXpOHH3HpyD!llHM CHrHaROM Ha 

RD6oA H3 ceMeACTB IT3BM THTia IBM PC H HM no.no6HUX. 

4. Pa3pa6oTaH BH.ueonpeo6pa30BaTeRb Ha OCHOBe ¢0TOilpHeMHOH 

MaTpHQU C 3apH.UOBOH CBH3bD. TaKme ITpe.uRomeH H_C03.UaH BH,neo

HHTep¢ettc FRAME STORE FS-PC .URS! npHeMa H 3aITOMHHaHHH KO.UOB, 

OQH¢poBaHHUX Ha BH,neoITpeo6pa30BaTeRe H3o6pameHHH. 

BH.neoHHTep¢euc FS-PC ocymecTBRHeT CBH3h Mem.uy a1-1.neonpeo6-

pa3oBaTeReM H ll!HHOH IBM PC AT, MomeT cRymHTb 6ROKOM 3aITHCH 

.naHHUX B .UByxnopTOBYD naMHTb eMKOCTbD 256 K6aflT, KPOMe Toro 

FS-PC HMeeT ROrHKy ynpaBReHHH lllaroBUMH .UBHraTeRHMH H HCITORb-

3yeTCH B aBTOMaTH3HpOBaHHOH CHCTeMe aHaRH3a .UH3ReKTpH4eCKHX 

TpeKOBUX .neTeKTOpOB B na6opaTOpHH H.UepHUX peaKQHH, 

HTaK, B ,naHHOH .UHCCepTaQHOHHOH pa6oTe aBTOpOM HCCRe,no

BaHU ITp06ReMu, BQ3HHKilIHe npH peaRH3aUHH CKOpOCTHUX CT3, c¢op

MY RHpoBaHU OCHOBHUe Tpe6oBaHHH K pell!eHHD 3a,uaq ,nnHaMH'lleCKOH 

HeATpOHHOH pa.nHorpa¢HH, ITpe,nRomeHU KOM6HHHpOBaHHUe ITporpaMM

HO-anrrapaTHUe MeTO.UU .URS! pell!eHHH 3THX ITpo6ReM, pa3pa6oTaHU 

3ReKTpOHHUe 6ROKH H HHTep~eAcu, Ha OCHOBe KOTOpux C03.UaHa arr-
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ITapaTypa .URS! c6opa H aHaRH3a HeflTpOHHUX pa.uHorpa~H'lleCKHX .uaH

H~X Ha TIY'llKe HMITYRbCHOro peaKTopa H6P-2, C03,UaHO ITporpaMMHOe 

o6ecneqeHHe, ITpoae,neHU BITepaue B OHHH H3MepeHHH C HCITORb30Ba

HHeM .UHHaMH4eCKOH pa.nHorpa¢HH Ha H6P-2. 
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