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IlpeACTaBJieHa CHCTeMa aBT0MaTH3aU,HH HeiiTpoHHOro cneKTpoMeTpa BhlCO
K0ro paapeweHHSI Ha 6aae KoMnhIOTepa e CTaHAapTe VME. OnHChlBaIOTCSI 
OCHOBHble 3JieKTpoHHhle Y3Jibl CHCTeMbl! HaK00HTCJib epeMSIOpoJieTHhlX cneKT
poe c 16384 epeMeHHblMH KaHaJiaMH AJISI 32 AeTeKTOpoB, lleThlpexKaHaJibHhlH 
6JIOK ynpaeJieHHSI waroBblMH ABHI'aTCJISIMH H annapaTHble cpeACTBa CJie)KeHHSI 
3a yCJIOBHSIMH 3KCnepnMeHTa. PaccMOTpeHbl OCHOBHble npo6JieMhl peaJIH3aU,HH 
nporpaMMHOro o6ecne11eHHSI B cpeAe onepall,HOHHOH CHCTeMbl OS9 C HCilOJib30-
BaHHeM CHCTeMbl X 11. 

Pa6oTa BhlDOJIHeHa e Jla6opaTopuu HeiiTpoHHOii cpn3HKH HM 11.M.<l>paHKa 
011.sn1. 
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An automation system for the Neutron Spectrometer with High Resolution 
based on a modular VME computer is presented. The main electronic parts of 
the system described are: a time-of-light accumulation system with 16384 time 
channels for 32 detectors, a four-channel step motor control module and 
monitoring hardware to supervise the experimental conditions. The main 
problems of software development under OS9 operating system and the usage 
of X 11 tools are considered. 

The investigation has been performed at the Frank Laboratory of Neutron 
Physics, JINR. 
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BBe,nemm 

YllCe Il.HTb JieT B Jia6opaTOpHH He11TpOHHOl1 (flH3HKH miRH Ha Ce.l{bMOM KaHa

Jie peaKTopa H6P-2 3KCITJiyaTHpyeTC.H HeHTpOHHhIH crreKTpOMeTp . BblCOKoro pa3-

peweHH.H (HCBP). xapaKTepHCTHKH rryqKa y 3TOfi ycTaHOBKH CJie,nyDmne /1/: 

npoJieTHa.H 6a3a OT IlOBepXHOCTH 3aMe.l{JIHTeJI.H ,no o6pa3ua 103 M - 3TOT 

rrapaMeTp, rJiaBHblM o6pa30M, orrpe,neJI.HeT BblCOKOe pa3peweHHe ycTaHOBKH; 

ITOTOK TeITJIOBblX HefiTpOHOB Ha o6pa3Ue > 1•10
6

n/CM2 •c; ceqeHHe rryqKa 

50•170 MM
2

• 

Ha crreKTpOMeTpe, B OCHOBHOM, Be,nyTC.H HCCJie,noaaHH.H TeKCTyp1,1 

reoJiorHqecKHX MaTepHaJIOB, MeTaJIJIOB If CITJiaBOB MeTO.l{OM HefiTpOHHOl1 

.nHtppaKUHH /2, 3/. 3Kcrrep1rneHTaJibHoe orrpe,neJieHHe TeKcTyp1,1 rrpe,nrronaraeT 

CH.HTHe IlOJIDCHblX tpHryp, T.e. H3Mepeune HHTeHCHBHOCTel1 pacce.HHHblX 

HefiTpOHOB rrpH pa3JIIfqHl,IX HarrpaBJieHH.HX BeKTOpa pacce.HHH.H OTHOCHTeJibHO 

CHCTeMbl KOOp.l{HHaT o6pa3ua. 3TO ,l{OCTHraeTC.H rryTeM H3MeHeHH.H opHeHTaUHH 

HCCJie,nyeMoro o6pa3ua B He11TpOHHOM rryqKe rrpH. IlOMomn TeKCTypHoro 

rOHHOMeTpa. B UeJI.HX yMeHbWeHH.H qHcJia Heo6xo,nHMblX pa3JIHqHl,IX OpHeHTaunfi 

If COKpameHH.H H3MepeHH.H ace 6oJibwe rrpnMeH.HDTC.H 

MYJibTH.l{eTeKTOpHble CHCTeMbl HJIH Il03HUHOHHo-qyBCTBHTeJibHble .neTeKTOpbl. 

CHCTeMa perHCTpauHH ycTaHOBKH HCBP COCTOHT H3 7 .neTeKTOpOB, 

ycTaHOBJieHHblX Ha Il0.l{BHJICHOl1 rrJiaT(flOpMe, Il03BOJI.HDmefi ITOBOpOT BOKpyr 

BepTHKaJibHOl1 OCH, T. e. H3MeHeHHe yr JIOB 29 Bcex .neTeKTOpOB. Yr JIOBOe 

pacCTO.HHHe MellC,ny ,neTeKTOpaMH 14,4°. JeTeKTOp rrpe.ncTaBJI.HeT co6011 

6aTapeD H3 IT.SITH cqeTqHKOB HefiTpOHOB THrra CHM-17 (reJIHeBblfi cqeTqHK) C 

COJIJiepOBCKHM KOJIJIHMaTopOM. 

TeKcTypHblfi rOHHOMeTp ycTaHOBJieH Ha HeITO.l{BHJICHOM CTOJIHKe COOCHO C 

IlJiaTtpopMofi. C ero ITOMOmbD o6pa3eU ITOBopaqHBaDT BOKpyr ropH30HTaJibHOl1 

OCH t H BepTHKaJibHOl1 OCH n. JJI.H H3MepeHH.H ITOJIHblX IlOJIDCHblX !pHryp 

CHHMaDT 700 BpeMSinpoJieTHhlX crreKTpOB npH 100 pa3JIHqHl,IX IlOJIOJICeHH.HX 

o6pa3ua. 

B HaCTO.Hmee BpeM.H cneKTpOMeTp BKJIDqaeT B ce6.H HaKOilHTeJibHYD 

CHCTeMy ){JI.SI npHeMa cneKTpOMeTpHqecKOfi HH!pOpMaUHH OT 8 ,neTeKTOpOB H 

CHCTeMy ynpaBJieHH.H TpeXOCHblM TeKcTypHblM roHHOMeTpOM (TTr) B CTaH.D:apTe 

CAMAC no.n ynpaBJieHHeM nepcoHaJibHoro KOMilbDTepa IBM PC/AT /4/. 



B paMKax peaR113au1111 npoeKTa cneKTpoMeTpa KOR11qecTBeHHoro aHaRH3a 

TeKcTypu (CKAT) npenycMaTpHBaeTCH 3aMeHa neTeKTOpHOH CHCTeMU C 

yBeR11qett11eM KOR11qecTBa neTeKTopoB no 25 (B nepcneKTHBe no 64) 11, 

CRenoBaTeRhHO, o6neMa cneKTpOMeTp11qecKOH 11H¢0pMaU1111. KpoMe 3TOro, 

Heo6xon11MOCTh ynaReHHoro, qepe3 ceTh ETHERNET, ynpaBReHHH xonoM 

3Kcnep11MeHTa, a TaK~e Tpe60BaH11e nonnep~KH napaRReRhHUX npoueccoB 

ynpaBReHHH HaKonReH11eM, o6pa6oTKOH 11 B113yaR113au11eH HH¢opMau1111 cneRaR11 

11eo6xon11MUM nepexon OT cTannapTa CAMAC K VME. npencTaBReHHaH c11cTeMa 

naKonReHHH, ynpaBReHHH 11 KOHTpORH cneKTpoMeTpa B CTaHnapTe VME 

pa3pa60TaHa nRH npoeKTa CKAT, onnaKo no era noRHOH peaR113au1111 

11cnoRh3yeTCH B paMKax cneKTpoMeTpa HCBP. 

1. o6mee on11ca1111e c11cTeMu 

CHCTeMa 6uRa nocTpoena Ha OCHOBe MonyRhHOro KOMTThDTepa B 

cTannapTe VME ¢11pMu CompControl /5/, pa6oTanmero non onepau11011110H 

CHCTeMOH 0S9. OH BKRnqaeT B ce6H npoueccopHUH 6ROK CPU CC112 

(M11Kponpoueccop 68030 c conpoueccopoM 68882, TaKTOBaH qacToTa 20 Mru, 

16 MB RAM), KOHTpORRep ceTH Ethernet, rpa¢11qecKHH KOHTpORRep CC143 

( 1280 x 1024 ToqeK, 256 UBeTOB), KOHTpORRep n11cKOB CC93 ( 1, 44 M6aHT 

r116KHH + 234 M6aHT ~eCTKHH n11cK) 11 KOHTpORRep CTpHMepHoro ycTpOHCTBa 

CC98 (p11c. 1). KOMTThDTep 06RanaeT nocTaToqno BUCOKOl! Buq11cR11TeRhHOH 

MOmnocThD (OKORO 4000 Dhrystones) 11 o6ecneq11BaeT CBH3h no ROKaRhHOH 

ceT11 Ethernet, a TaK~e rpa¢11qecKl1H 11HTep¢eHC C nORh30BaTeReM np11 

n0Mom11 UBenmro MOHl1TOpa BUCOKOro pa3perneHHH. 

lRH np11eMa cneKTpoMeTpttqecKOH 1111¢opMau1111 11 ynpaBReHl1H HeHTpOHHUM 

3Kcnep11MeHTOM B flH$ OHHH 6UR pa3pa6oTaH pHn nonORHHTeRhHUX MonyReH B 

cTannapTe VME. 

MnoroneTeKTOpHaH CHCTeMa HaKonReHl1H BpeMsrnponeTHbIX cneKTpOB 

peaRl130Bana Ha 6a3e MonyRH 11HKpeMeHTHOH naMHT11 (MHn), 6ROKa cqeTql1KOB 

(BC-32) 11 6R0Ka ynpaBReHl1H 3KCnep11MeHTOM (BY3). J 

6ROK ynpaBReHHH 3KCnep11MeHTOM npen11a311aqe11 nRH 3anaHl1H 3KCTT0311U1111 

1mKonRe1111H no BpeMe1111, no CTapTaM peaKTopa HRH no oTcqeTy MOH11Topnoro 

neTeKTOpa, nRH KOHTpORH 3a 3Tl1Ml1 napaMeTpaMl1, a TaK~e nRH 

2 

,t, 

¥ 

1280x 1024 
x256 ," 

!11111111111111111~_ 

CTaj)Thl 

116P-2 

MOHITTOp 

I. .. 32 
J1ere,crc,p1,1 

Pttc. 1. EnoK-cxeMa c11creMhI HaKonnettttH, 
ynpaBnettttH 11 KOHTpGJlH crreKTpOMeTpa HCBP. 

11' nmep, 
npepUBatera, 

KK-09 

¢opM11pOBaHHH HMnyRhCOB CTapTa peaKTopa 11 KaHaRhHOH cep1111 (KC) nRH 

6RoKa cqeTql1KOB. BY3 11MeeT : B03MO~HOCTh ynpaBRHTh nsyMH He3aBHCl1MUMl1 

HaKon11TeRhHUMl1 Cl1CTeMaMH. : KpoMe 3TOro, 6ROK ocymecTBRHeT KOHTpORh 3a 

HaR11q11eM CTapTOB peaKTOpa. 

BROK' cqeTqHKOB, CHHXpOHHO co CTapTaMH peaKTOpa 113 HMnyRhCOB KC 

¢opM11pyeT BpeMeHHUe HHTepBaRU, B Ka~OM 113 KOTOpux per11cTp11pyeT 

np11rnenrn11e HMnyRhCU OT 32 neTeKTOpOB. 3Ta 11H¢opMaUHH B-K~OM CRenynmeM 

apeMeHHOM 1111TepBaRe nepenaeTcH B MHn, rne HaKanRHBaDTCH no 32 

BpeMeHHUX cneKTpOB COOTBeTCTBynm11x neTeKTOpOB. 

MonyRh HHKpeMeHTHOH naMHTH HBRHeTCH nepBUM pa3pa6oTaHHUM B flH$ 

6y¢epHUM 3anoM11HaDmHM ycTpOHCTBOM nRH naKOnReHHH cneKTpOMeTp11qecKOH 

11H¢0pMaUHH, BUnORHeHHUM KaK nByxnopTOBaH naMHTh. OH, C onHoH CTOpOHU, 

MO~eT npHHHMaTh 11H¢0pMaUHD C nepenHeH naneRH, T.e. BUnORHHTh onepau1111 

+1/+n (n = 1 ... 255) no 3anaHHOMY anpecy, 11, c npyroH cTopoHu, ·pa6oTaTh 

Ha lllHHe VME KaK qacTh onepaTHBHOH naMHTH npoueccopa. 3TO no3BORHeT 
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' 0.l(HOBpeMeHHO, B npouecce HaKOilReHHH cneKTpOB npOH3BeCTH HX 

BH3yanw3aumo H nepBwmyIO o6pa60TKY. MO.llY Rb .l(eTaRbHO OilHC8.H B pa6oTe 

/6/ H HMeeT cRe.l(yIOUUie xapaKTepHCTHKH: 

- eMKOCTb lMCROB no 16 6HT; 

- UHKR naMHTH no WHHe VME 500 HC; 

- UHKR o6pameHHH C nepe.l(HeH naHeRH 350 HC; 

- MaKCHMaRbHOe BpeMH .l(OCTyna 1000 HC; 

UHKR pereHepauHH 150 HC 3a Ka.JK)lUe 15 MKC. 

BROK ynpaBReHHH waroBUMH .llBHraTeRHMH (BYIIl.ll) KOHTpORHpyeT pa6oTy 

MHOrOOCHoro TeKCTypHoro roHHOMeTpa (Tr). BROK MO~eT B IlOCRe.l(OBaTeRbHOM 

nopH.l(Ke ynpaBR_HTb qeTUpbMSI rnarDHMilYJibCHbIMH ycTpOHCTBaMH, KOHTpORHpyH 

npH 3TOM COCTOHHHe .llBYX pa6oqwx H .llBYX KOHeqHUX KOHTaKTOB B Ka~OM 

KaHaRe. 

B ueRSIX npeeMCTBeHHOCTH 6uR pa3pa6oTaH HHTepcfleHCHUH 6ROK VME

KK09. OH o6ecneqwBaeT no.l(KRIOqeHHe Haw60Ree pacnpocTpaHeHHoro B mum 
KOHTpORRepa KpeHTa CAMAC KK09 H TeM caMUM HCilORb30BaHHe HMeIOmerocSI 

3ReKTpOHHoro o6opy.llOBaHH5I B CTa~apTe CAMAC IlO.ll ynpaBReHHeM VME

CHCTeMU. TaKHM o6pa30M, B03MO~eH IlOCTeneHHUH nepeXO.l( K HOBOMY 

CTaH.l(apTy; Y3RU, He Tpe6yIOmHe nepe.l(aq11 60RbWOro o6beMa HHcflOpMaUHH, 

MoryT OCTaTbCSI B KpeHTe CAMAC. o6MeH .l(aHHUMH qepe3 VME-KK09 H.l(eT 

6aATaMH; 'npH B03HHKHOBeHHH 3anpoca LAM OT CAMAC HHHUHaRH3HpyeTCH 

npepuBaHHe Ha WHHe VME. On11caHHe HHTepcfleHCHOro 6ROKa, a TaK~e CHCTeMU 

ero KOMaH.l( MO~HO HaHTH B coo6meHHH 171. 

2. BROK ynpaBReHHH 3KcnepHMeHTOM (BY3) 

BY3 (pttc. 2) COCTOHT 113 llHTepcfleHca VME, perncTpa ynpaBReHHH H 

MaCOK, reHepaTopa KaHaRbHOH ceptttt, reHepaTopa llMilYRbCOB qacTOTOH 

100 KfU, cxeMU MOHHTOpttpoBaHHH CTapTOB, .llBYX He3aBHCHMUX 'KaHaROB 

ynpaBReHHH ll cxeMU o6pa60TKH npepuBaHHH. OH IlOCTpOeH Ha weCTH 

nporpaMMHpyeMUX TaHMepax I 8254 H MHKpocxeMax TTR-ROrHKH. 

lfHTepcfleHC VME THna slave D16 ocymecTBRHeT 6ycfleptt3aUHIO CHrHaROB 

MarHCTpaRH VME, Bupa6anrnaeT cttrHaRu ynpaBReHHH OCTaRbHUMH 

cflYHKUHOHaRbHUMH Y3RaMH ycTpOHCTBa. 
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PHc.2. Cl)yHKYffOHa.J\bHaR CXeMa EYa. 

PerncTp ynpaBReHHH H MacoK perRaMeHTHpyeT pa6oTy KaHaROB 

ynpaBReHHH H cxeMu o6pa6oTKH npepuBaHHH. Ero BUXO.l(HUe CHrHaRu 3KCIT1 11 

3KCIT2 (6HT 1 H 2) onpe.l(eRHIOT HaqaRO/OCTaHOB pa6oTU KaHaROB ynpaBReHHH 

I H II COOTBeTCTBeHHO. CHrHaR INTENB (6HT 3) H BOCbMHpa3p5I.l(HaH MacKa 

(6HT 9 ... 16) pa3pewaIOT/3anpemaIOT npoxo~eHHe cttrHaRa IRQ Ha MarttcTpaRb 

VME OT pa3RttqHux ttcToqHHKOB 3anpoca Ha npepuBaHtte (RQ1 ... RQ8). 

feHeparnp KaHaRbHOH cepwtt BUpa6aTUBaeT, IlOCRe.l(OBaTeRbllOCTH 

CHrHaROB KCl H KC2, HCilORb3yeMue B KaqecTBe CHrHaROB KaHaRbHOH cepHH B 

6ROKe cqeTqHKOB. rrepHO.ll CHrHaROB MO~eT 6UTb 2, 4, 8, 16, 32, 64, 128 

HRH 256 MKC H ycTaHaBR,HBaeTCH He3aBHCHMO .l(RH Ka~oro KaHaRa 
ynpaBReHHH. 

cxeMa MOHHTOpHpOBaHHH CTapTOB npe.l(Ha3HaqeHa .llRH KOHTpORH 3a 

HaRHqtteM CTapTOB. B CRyqae OTCYTCTBHH CHrHaRa CTAPT B npe.l(eRax 

3a.llanHoro npeMeiiHoro HHTepBaRa .llO 262 MC cxeMa re11ep11pyeT 3anpoc Ha 

npepusmme RQ7. · 0.l(HII H3 pe~HMOB pa6oTu cxeMU Il03BORHeT ocymecTBHTb 
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• H3MepeHHe a6CORDTHOH BeRHqHHU nepwona CH,HaRa CTAPT C TQqHQCTbD 4 MKC. 

ITO OKQHqaHHH KaJl(JlO,o H3MepeHHH ycTaHaBRHBaeTCH 3anpoc Ha npepuBaHHe 

RQ8. 

KattaRU ynpaBReHHH I H II COBepweHHO wneHTHqHu (pHC. 3). KaJKnuw BO 

BpeMH pa60TU ~opMHpyeT CH1HaRU KaHaRbHOH cepHH KC, CTapTa CT H 

BpeMeHHO,O OKHa BO, KOTOpue BUBOnHTCH Ha nepenHnn naHeRb H CRyJKaT nRH 

ynpaBReHHH HaKOTIHTeRbHOH CHCTeMu. OCHOBHUMH 'Y3RaMH KaHaRa HBRHDTCH 

,eHepaTop BpeMeHHO,O OKHa H TpH 32-pa3pHnHUX cqeTqHKa. 

feHepaTop BpeMeHHO,O OKHa ~opMHpyeT CH,HaR BOC nBYMH npo,paMMHO 

3anaBaeMUMH napaMeTpaMH: 3aneplKKOH HaqaRa H KOHUa OKHa OTHOCHTeRbHO 

CH,HaRa CTAPT. o6a Mo,yT 6UTb B npeneRax OTO no 262 MC. CH,HaR MOJKeT 

6~Tb HCTIORb30BaH B KaqecTBe CH,HaRa pa3peweHHH nRH cqeTqHKOB H npy,Hx 

ycTpOHCTB ycTaHOBKH. 32-pa3pHnHue cqeTqHKH COCTOHT H3 nByx 

16-pa3p.11nHux, MRanwwe H3 KOTopux pa6oTanT B peJKHMe neRttTeRH qacToTu. 

PelKHMU "pa60TU cqeTqHKOB B ueROM H HaqaRbHUe 3HaqenHH ycTaHaBRHBaDTCH 

npo,paMMHO. HMeeTCH B03MOJKHOCTb qTeHHH coneplKHMO,O cqeTqHKOB B 

npouecce pa6oTu 6e3 ocTaHOBKH. 

Ha3HaqeHHe cqeTqHKOB onpeneR.HeTCH TIORb30BaTeReM. OHH MO,yT 

CRYJKHTb nRH 3anaHHH pa3RHqtto,o pona 3KCTI03HUHH, nRH H3MepeHHH 

a6CORDTHUX BeRH4HH napaMeTpOB ycTaHOBKH, nRH CReJKeHHH 3a ypoBHeM 3THX 

napaMeTpoB w· T.n .. 

Puc.3. <I>y111qp10HaJ\bHaJ1 cxeMa KattaJ\a ynpaB.AeHWI. 
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Ha cqeTHUH Bxon onHo,o H3 cqeTqHKOB TIOCTynanT HMTIYRbCU qacTOTOH 

100 Kru. 3TOT cqeTqHK MOJKeT 6UTb HCTIORb30BaH nRH 3anaHHH 3KCTI03HUHH no 

BpeMeHH HR~ nRH H3MepeHHH BpeMeHHUX HHTepBaROB nrnTeRbHOCTH no 

715 MHH. Ha cqeTHUe BXonu npy,Hx cqeTqHKOB TIOCTynanT CH,HaRu TAKTl H 

TAKT2 OT BHeWHHX HCTQqHHKOB qepe3 pa31,eMU Ha nepenHeH naHeRH. TaKJKe 

qepe3 nepennnn naHeRb n'oAaJOTCSI cwrnaRu PA3Pl H PA3P2, KRanaHwpyn111we 

CH,HaRU TAKTl H TAKT2 COOTBeTCTBeHHo: 

Pa6oTa cqeTqHKOB HaqHHaeTCH npH HarnqHH CH,HaRa 3KCII CHHXpOHHO c 

npwxonoM oqepenHo,o cTapTa. CHHTHe cH,HaRa 3KCII H nocTynReHHe 

oqepenHo,o CTapTa OCTaHaBRHBaeT pa6oTy cqeTqHKOB. 

CH,HaRu nepenORHeHHH cqeTqHKOB RQl ... RQ6, a TaKJKe RQ7 H RQ8 

nocTynanT Ha Bxon CXeMu o6pa6oTKH npepuBaHHH H B CRyqae OTCYTCTBHH 

COOTBeTCTByn111ew MaCKH 11 HaRHqHH CH,HaRa INTENB ycTpOHCTBO ,eHepwpyeT 

CH,HaR IRQ Ha Ma,HCTpaRH VME. HeMaCKHpOBaHHUe 3anpocu RQ1 ... RQ8 

nocTynHu nR.11 qTeHHH npoueccopoM. 

BH3yaRbHUH KOHTpORb 3a COCTOHHHeM CH,HaROB 3KCII1 H 3KCII2, a TaKJKe 

3a HaRwqweM cTapToB peaKTopa ocy111ecTBRHeTcH cBeTonwonaMH Ha nepenHew 

naHeRH 6ROKa. 

3. BROK cqeTqHKOB nRH 32 neTeKTOpOB (BC-32) 

Pa3pa6oTaHHUH 6ROK EC-32 HBRHeTCH naRbHeHWHM pa3BHTHeM ycTpOHCTB 

~ nRH HaKOTIReHHH cneKTpOMeTpHqecKOH HH~OpMaUHH B TaK Ha3UBaeMOM 

"MHO,ocqeTqHKOBOM" peJKHMe /8, 91., B naHHOM 6ROKe yqTeHU YCTOHBWHec.H B 

TetJ:eHHe_nRHTeRbHO,O BpeMeHH Tpe6oBaHHH K HaKOTIHTeRbHUM CHCTeMaM TaKHX 
1" cneKTpOMeTpOB,KaK HCBP /4/, HEPA-IIP /9/, TEXT /10/, K,llCOr /11/. cy-

111ecTBeHHOe yBeRHqeHHe eMKOCTH 6y~epHo,o 3aTIOMHHan111ero ycTpOHCTBa MHII 

TI03BORHRO cneRaTb era npo,paMMHO HeynpaBRHeMUM co CRenyn111HMH xa

paKTepHCTHKaMH: 

- KORHqecTBO neTeKTOpOB N: no 32; 

- WHPHHa HMTIYRbCOB OT neTeKTOpOB: He MeHee 150 HC; 

- KORHqecTBO COOUTHH, per.HCTpHpyeMUX B onHOM BpeMeHHOM 

KaHane nR.11 onHo,o neTeKTopa: He 6oRee 255; · 

- KORHqecTBO KaHaROB BpeMeHHO,O KOnttpOBIJIHKa: no 16384. 

' 1/ 
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~YHKUHOHaJibHaSI 'cxeMa BC-32 npe.ncTaBJieHa Ha pHC. 4. B Ka'-!eCTBe 

C'-leT'-IHKa .neTeKTOpHUX HMilYJibCOB B 6JIOKe HCilOJib30BaHU HHTerpaJihHUe cxeMU 

74LS590, HMe10m11e Ha Bxo.ne TpHrrep THna Latch. B cJiy'-!ae np11xo.na 

.neTeKTOpHoro HMilYJibCa B MOMeHT nepeKJIIO'-leHHSI OT o.nuoro BpeMeuuoro 

KaHaJia K cJie,nyIOmeMy TpHrrep 3anoM11HaeT ero, 6Jiaro.napSI '-!eMy ycTpaHSieTCSI 

B03MOJKHOCTh .l{BOfrnoro C'-leTa 0.l{Horo HMilYJibCa B ,nByx coce.nHHX KaHaJiax. 

IlpHMeHSieMaSI MHKpocxeMa co.nepJKHT 8-pa3pSI.l{HUH .l{BOH'-IHUH C'-leT'-IHK H,KpOMe 

3TOro, BUXO.l{HOH perHcTp C TpeMSI YCTOH'-IHBUMH COCTOSIHHSIMH, Ky.na 

uaKOnJieHHaSI B 0.l{HOM BpeMeHHOl.i KaHaJie HHCflOpMaUHSI 3an11cUBaeTCSI C 

npHXO.l{OM HMilYJihca KaHaJibHOH cepHH. IlpH 3TOM C'-leT'-IHK c6paCUBaeTCSI, HOH 

roTOB K C'-leTy HMilYJihCOB CJie.l{yIOmero KaHaJia. rro.n ynpaBJieHHeM 

nporpaMMHOro reHepaTopa HH~OpMaUHSI D1 ... D8 c perHCTpOB B 

nocJie.l{OBaTeJihHOM nopSI,nKe '-!epe3 ~OpMHpoBaTeJIH BU,naeTCSI Ha nepe,nHIOIO 

naHeJih 6JIOKa Ii OTTy.na B Ml1IT. BUCTaBJISieTCSI TaKJKe a.npec, COCTOSimHH 113 

.l{BYX '-laCTeH. MJia.l{!lllie 14 pa3pSI.l{OB Al ... A14 nocTynaIOT co C'-leT'-IHKa 

HMilYJihCOB KaHaJihHOH cepHH, BUnOJIHSIIOmero ~YHKUHIO BpeMeHHOro 

KO.l{HpOBmHKa, CTap11JHe nSITh pa3pSI.l{OB AlS ... A19 SIBJISIIOTCSI HOMepoM 

Xl 
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.neTeKTOpHoro KaHaJia. ITporpaMMHUw reHepaTop ynpaBJISieT onepaUHSIMH 3an11c11 

B Ml1IT, r.ne npoHCXO.l{HT HaKonJieHHe .no 32 BpeMeHHUX cneKTpOB. B HeM 

HMelOTCSI MHKponepeKJIIO'-laTeJIH .l{JISI BU6opa HYJKHOro '-IHCJia .neTeKTOpHUX 

KaHaJIOB N OT 1 .no 32. CJie.nyeT 6uTh BHHMaTeJihHUM npH BU6ope '-IHCJia 

.KaHaJIOB N H WHpHHU BpeMeHHoro KaHaJia Tk. l!To6U nporpaMMHUH reHepaTOp 

ycneJI o6pa6oTaTb 3a,nauuoe KOJIH'-!eCTB~ .neTeKTOpOB, Heo6xo.nHMO BUnOJIHeHHe 

YCJIOBHSI Tk> tcp* N, r.ne tcp- cpe.nuee BpeMSI UHKJ!a o6pameHHSI K M11IT '-lepe3 

nopT nepe.nHew naHeJIH. KaK cJie.nyeT 113 xapaKTepHCTHK Ml1IT,,naJKe B cJiy'-!ae 

HCKJIIO'-IHTeJihHOrO .l{OCTyna c nepe.nHero nopTa tcp > 350 HC. !JISI 32 

.neTeKTOPOB npH He O'-leHb '-!aCTOM nporpaMMHOM .nocTyne K Ml1IT C WHHU VME 

B03MOJKHa WHpHHa BpeMeHJIOro KaHaJia Tk = 16 MKC, B xy.nweM CJiy'-!ae 

Heo6XO.l{HMO BU6paTb Tk = 32_ MKC. 

4. 6JIOK ynpaBJieHHSI waroBUMH .l{BHraTeJISIMH (BYW!) 

illHpOKO pacnpocTpaHeHU ){Ba no.nxo.na K C03.l{al!HIO 6JIOKOB ynpaBJieHHSI 

HCnOJIHHTeJibHUMH MexaHH3MaMH: 

- 6JIOK CHa6JKalOT MHKponpoueccopoM c ~HKCHpOBaHHOH nporpaMMOH 

ynpaBJieHHSI o6beKTOM Ii peaJIH3YIOT KaKOH-JIH6o npOTOKOJI KOMaH.n Ii 

o6Mena HH~opMau11ew /12,13/; 

- 6JIOK ynpaBJieHHSI .l{BHraTeJieM BUnOJIHSIIOT KaK perHCTp BBO,na-BUBO.l{a 

.l{JISI ynpaBJieHHSI Ii KOHTpOJISI /14/. 

!JISI ynpaBJieHHSI waroBUMH .l{BHraTeJISIMH ycTaHOBKH HCBP 6uJI BU6paH 

npoMeJKyTO'-IHUH Bap11a11T, BYW! 6uJI pa3pa6oTaH KaK nporpaMMHpyeMUH TattMep 

.l{JISI OTC'-leTa 3a,na1moro KOJIH'-leCTBa waroB co CK_DpOCTblO, 3a.l{al!HOH 

nporpaMMHO. 3TO peweHHe, no MHeHHIO aBTOpOB, SIBJISieTCSI OilTHMaJibHUM, TaK 

KaK OHO npH yMepeHHUX annapaTHUX 3aTpaTaX OCBOOOJK.l{aeT npoueccop OT 

BUpa6oTKH waroBUX HMnyJihCOB B peaJibl!OM MaCWTa6e BpeMeHH . 

BJIOK MOJKeT pa6oTaTb nocJie,noBaTeJibHO no '-leTupeM KaHaJiaM, T. e. 

n03B0JISieT nO.l{KJIIO'-leHHe .no '-leTupex HCnOJIHHTeJibHUX MexaHH3MOB. Ha KaJK.l{OM 

.nonycKaeTCSI pa3MemeuHe .no '-leTupex KOHTaKTHUX .naT'-IHKOB: .l{BYX 

orpaHH'-IHBaIOmHx .n11ana3011 nepeMemeHHSI H .l{BYX .l{JISI HaXOJK.l{el!HSI KOHTpOJihHUX 

TO'-leK, 11eo6XO.l{HMUX B Ka'-!eCTBe HCXO.l{IIUX nOJIOJKeHHH, B ueJISIX° KaJI116pOBKH 

YCTaHOBKH Ii ~pymx. 
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' Ha pwc. 5 npencTaBReHa $YHKUHOHaRbHa~ cxeMa 6R0Ka ynpaBReHHH 

waroBUMH naHraTeRHMH. PerHCTp ynpaBReHHH npHHHMaeT HH$OpMaUHn OT 

npoueccopa H COCTOHT H3 8 6HT: 

6wT 1 - HanpaaReHHe naHxeHHH; 

6HT 2 - pa3peweHHe naHxeHHH; 

6HT 3 - 3anpeT OCTaHOBa OT cqeTqHKa, T.e. nocRe BHnORHeHHH 3anaH

Horo KORwqecTBa waroa; 

6HTH 4,5 - HOMep KaHaRa nRH au6opa aKTHBHoro waroaoro nawraTeRH; 

6HT 6 

6HT 7 

6HT 8 

i:.I.l 
~ 
> 
.,Q 

~ 
!:' 
(.) 

~ 
:::;J 

XI 

pa3peweHHe OCTaHOBa npH nocTHXeHHH KOHTpORbHOH ToqKH KTl; 

- pa3peweHHe OCTaHOBa npH nocTHXeHHH KOHTpORbHOH TOqKH KT2; 

- pa3peweHHe npepUBaHHH, KOTOpoe MOXeT npOH3OHTH OT cqeT-

qHKa HRH OT KaKorO-RH6o KOHTaKTHoro naTqHKa. 

X3 
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C. I 1 
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X2 
uanpaBJiettue 

JlBHXCHIDI 

maros1,1e 
HMnyJILCLI 

t:::; [> ~ i 
J:{eM)'JibTHIDieKcep ~ J 

Pnc. 5. <l>yHKU:HOHaJibHasJ cxeMa 6noKa 

yrrpaBJieHIDI rnaroBbIMH J:{BHraTemIMH . 
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113 aocbMHpa3pHnHoro perwcTpa KOHTpoRH npoueccop MoxeT npoqecTb 

cRenynmyn HH$OpMauwn: 

6HT 1 - COCTOHHHe KOHTaKTa-orpaHHqHTeRH RK; 

6HT 2 - COCTOHHHe KOHTaKTa-orpaHHqHTeRH nK; 

6HT 3 - COCTOHHHe pa6oqero KOHTaKTa KTl; 

6HT 4 - COCTOHHHe pa6oqero KOHTaKTa KT2; 

6HT 5 - $Rar OCTaHOBa OT KOHTakTHHX naTqHKOB; 

OH ycTaHOBReH npH Hae3ne Ha neauw HRH npaauw orpaHH

qHTeRb, a TaKxe npH nocTHXeHHH ToqeK KTl HRH KT2, 

ecRH pa3peweH OCTaHOB B 3THX TOqKax; 

6HT 8 - $Rar OCTaHOBa OT cqeT'mKa; 

OH ycTaHOBReH nocRe aunoReHHH 3anaHHoro KORHqecTBa 

waroa. 

)IRH CBH3H C ycHRHTeRHMH MOmHOCTH, o6ecneqHaanmHMH CHROBOe 

ynpaaReHHe waroBHMH naHraTeRHMH, ua pa3'beM X2 nepenHett naueRH 6RoKa 

auaeneuu cRenynmHe cHrHaRu: 

- uanpaaReHHe naHxeHHH; 

- auxonu waroaux HMnyRhCOB nRH Kaxnoro H3 qeTupex HcnoRHH-

TeRbHHX MexaHH3MOB. 

)leMyRhTHnReKcop rapaHTHpyeT BHnaqy waroaux HMnyRhCOB Ha auxon 

au6paHHoro a naHHHH MoMeHT KauaRa. Ha pa3'beM X3 nepenuew naHeRH nocTy

nanT cwruaRu RK, nK, KTl H KT2 OT Kaxnoro HcnoRHHTeRbHOro Mexautt3Ma, 

H3 KOTopux MynhTHnReKcop au6wpaeT qeTupe npttHanRexamwx aKTHBHOMY Kaua

RY. Beeb HHTep$ettc qepe3 pa3'beMu nepenuew naHeRH HMeeT raRbBaHHqecKyn 

onTpouHyn pa3BH3Ky. KpoMe 3Toro, Ha nepenuew naHenw HMenTcH caeTonttonu 

nRH HttnHKauww HoMepa au6paHHoro KaHaRa, HanpaaReHHH nawxenttH, aunaqtt 

HMnyRbCOB H COCTOHHHH KOHTaKTHHX naTqHKOB aKTHBHOro.KaHaRa. 

)leRHTeRb qacTOTU COCTOHT H3 reHepaTopa HMnyRhCOB qacTOTOH 62,5 KfU 

w nporpaMMttpyeMoro 16-pa3pHnuoro nenttTeRH, nocTynHoro KaK nRH 3anwcw, 

TaK H nRH qTeHHH co CTOpOHH MarHCTpaRH VME. TaKHM o6pa30M, Ha auxone 

neRHTeRH BO3MOXHO noRyqHTb pa3HHe qacTOTH no 1 ru. KalK)J.uw naHraTeRh 

Tpe6yeT orrpeneReHHOH CKOpOCTH nawxeHHH, KOTopaH onpeneRHeTcH 

MexaHwqecKHMH xapaKTepHCTHKaMH caMoro nawraTenH, ero npHaona, a TaKxe 

KOHKpeTHOH Harpy3KH. npH au6ope KO3$$HUHeHTa neReHHH Heo6xonttMO 
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Y'HiTl,IBaTh pe30HaHCHlile qacTOTbl, Ha KOTOpblX MoryT 6h1Th c6ou waroBOr'O 

nBuraTenH rrpu oTpa6oTKe 3anaHHoro KonuqecTBa waroB. 

Heo6xonHMOe KonuqeCTBO warOB 3aHOCHTCH 
I 

B 16-pa3pHnHhlH cqeTqHK 

waroB. CTapT ocymeCTBRHeTCH HerrocpencTBeHHHO rrocne 3aITHCH B cqeTqHK 

rrp11 ycnoBliH, qTo pa3peweHo nBuxeHue 11 c6poweH $nar ocTaHoBa OT 

KOHTaKTHhlX naTq11KoB. npu 3aBepweHttH 3anaHHoro Kon11qecTBa waroB 

ycTaHaBnHBaeTCH 6HT 8 perucTpa KOHTpOnH, ecnu OTCYTCTByeT 3arrpeT 

OCTaHOBa OT cqeTqliKa. B rrpOTHBHOM cnyqae nBuxeHlie MOXeT rrpeKpaTHThCH 

TORbKO no CHrHany OT onHoro 113· KOHTaKTHblX naTqHKOB. B03MOXeH TaKxe 

HerrpephlBHhlH pexuM pa6oTu. Ecn11 rrpepuBaH11e 6uno pa3peweHo, · TO rrocne 

BhlITOnHeHHH 3anaHHoro KOnuqeCTBa waroB, OCTaHOBa rrpu nocTHXeHHH KTl HRli 

KT2 HRli Hae3na Ha orpaH11q11Tenh JIK liRli TIK 6noK BhlCTaBnHeT 3arrpoc Ha 

MarucTpanh VME. 

npu cpa6aTb1BaHHH JIK liRH TIK HeMenneHHO OCTaHaBnHBaeTCH nBuxeHue~li 

ITOBTOpHaH KOMaHna Ha nBuxeHHe B 3TOM HarrpaBneHHli HrHopupyeTCH, onHaKO 

nB11xeHHe B rrpOTHBOITOROXHOM HarrpaBneHlili norrycKaeTCH. TaKHM o6pa30M, 

peanH30BaHa arrrrapaTHaH 3am11Ta OT BhlXona nBuraTenH H3 nuarra3oHa 

norrycTHMhlX rrepeMemeHttH. 

np11 cpa6aTblBaHHH KTl HRH KT2 HeMenneHHO OCTaHaBnHBaeTCH nBHXeHHe, 

ecnu 3To pa3peweHo B perucTpe yrrpaBneHHH. npononxeHHe nB11xeH11H B nD6oM 

HarrpaBneHHli B03MOXHO TORhKO rrocne CHHTHH pa3peweHHH OCTaHOBa OT 

na1rnoro naTq11Ka. 

CqeTq11K waroB nocTyrreH nnH qTeHHH rrpoueccopy. 3To rro3BOnHeT 

cnexeH11e 3a BblITORHeHHeM nBHXeHHH H B cnyqae OCTaHOBa OT naTqHKa 

orrpenenHTh HCTHHHOe rronoxeHue MexaHH3Ma H KOHTponupoBaTh ero pa6oTy. 

TaKHM o6pa30M, pa3pa6oTaHHhlH 6noK yrrpaBneHHH waroBblMH nBuraTenHMH 

B cTattnapTe VME ttMeeT cnenyDmue oco6eHHOCTH: 

- o6ecrreq11BaeT yrrpaBneHHe qeThlpbMH nBuraTenHMH rrooqepenHo; 

- CKOpOCTh nBHXeHHH nB11raTeneH Bbl6HpaeTCH rrporpaMMHO HMrrynbCaMH 

oT 1 no 10000 ru; 

- MaKCHManhHOe q11cno waroB,· BblITORHHMblX 6e3 BMeWaTenhCTBa rrpouec

copa: 65536; 

- BO BpeMH nBttXeHliH o6ecrrequBaeTCH arrrrapaTHblH KOHTpOnb 3a qeTblpb

MH naTqHKaMH (JIK, TIK, KTl, KT2); HCKnDqeH Bhlxon MeXaHH3Ma 113 
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nuarra30Ha, orpaHuqeHHoro JIK H TIK; 

- o6ecrreqeH pexuM rroucKa noooro H3 naTqHKOB; 

5. BxonHOH/BblXOnHOH perHCTp (BBP) 

B MHpe 3neKTpOHHblX 6noKOB B- CTaHnapTe VME nocTaToqHo WHpOKO 

rrpencTaBneHu KaK Bxonnue, TaK H BhlXonnue perucTpu. OnHaKo B rrpouecce 

3KcrrepuMeHTa Heo6xonHMO He TORhKO HMeTb B03MOXHOCTh rrpoquTaTb 

COCTOlHme KaKHX-nH6o ycnOBHH, HO u rronyqHTh rrpepblBaHHe rrporpaMMbl B 

cnyqae, Karna HapyweHo onpenene1111oe coqeTaHue naHHhlX ycnoBHH. PaHee B 

crreKTpoMeTpuqecKHX CHCTeMax B CTaHnapTe CAMAC 3Tli $YHKUHH BblITORHHn 

6noK yrrpaBneHHH $H3uqecKoA ycTaHoBKOH /15/. Pa3pa6oTaH crreuuanhHhlH 

perHCTp BBona/BblBOna C KOMrrapaTopoM ycnOBHH 3KcrrepHMeHTa, BhlITORHHDlllHH 

rrono6HyD $YHKUHD. Ha puc. 6. rrpencTaBneHa ero $YHKUHOHanbHaSI CXeMa. 

BuxonHaH HH$0pMaUHH 3aITHCb1BaeTCH rrpoueccopoM B 32-pa3pHnHhlH 
perHCTp BhlBona nBYMH 16-pa3pHnHhlMH cnoBaMu. OTTyna cHrHanu 
BblXl. .. BblX32 

KonneKTOpOM, 

Uc= 30 B, H 

BxonHue 

rraHenu Ha 

pa3BH3KY OT 

rrocTyrraDT Ha BblXOnHue $OpMHpoBaTenu C OTKpblTblM 

o6ecrrequBaDmHe TOK IL= -40 MA rrpu MaCKHManbHOM HarrpHXeHHH 

nanhwe Ha rrepenHHH pa3neM X3. 

curnanu BXl. .. BX32 rrocTyrraDT qepe3 ·pa3neM X2 rrepenHeH 

orrTpmrnue $OpMupoBaTenu, o6ecrrequBaDmue ranhBaHuqecKyD 

KpeHTa VME. Mnanwue 24 pa3pHna HerrocpencTBeHHO rrocTyrraDT 

Ha perucTp BBona. Curnanu CTapwero • 6aHTa· rrpoxonHT aimnoroBhlH $HRbTp u 

rrocTyrraDT Ha perncTp BBona H , KpoMe "3Toro, Ha KoMrrapaTop ycnoBHH 

3KcrrepuMeHTa. AHanoroBblH $HRbTp BblITOnHeH Ha MHKpocxeMax KMOTI-norHKH H 

IT03BORHeT rryTeM rronKnDqeHHH KOHnencaTopa Bb16paTb HYXHYD ITOCTOHHHYD 

HHTerpupoBaHHH no HeCKORhKHX ceKyHn nnH Kaxnoro 113 "BOChMH CHrHanoB. 

3THM nocTHraeTCH rronaBneHHe HMnynhCllblX ITOMex H KOpOTKHX HecymecTBeHHhlX 

H3MeHeHHH ycnOBHH 3KCrrepHMeHTa, KOTOphle He nonXHbl Bhl3BaTb peaKUHH 

CHCTeMbl. PerHCTp BBona B. HOpManhHOM pexuMe pa6oTbl rrpo3paqeH H naeT 

rrpoueccopy B03MOXHOCTh 3a nBa UHKna qTeHHH rronyqHTb .· HH$OpMaUHD OT Bcex 
32 BXOnHhlX RHHHH. 

CTaTyCHOe cnono conepxHT 10 6HT. MnanrnHH 6aHT 3aITHCblBaeTCH 
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PIIc. 6. <l>yttKUHOHanbHM cxeMa perncTpa BBO,Ua/BblBO,Ua • 

rrpoueccopoM _B perHcTp cpanHeHHH, 6HT 9 nu.naeTCH Ha pa3beM X3 H 

coo6maeT O rOTOBHOCTH BUXO,nHOH HmpopMaUHH, T.e. pa3pewaeT rrpHeM 

ITORHOro 32-pa3pH.nHoro CROBa. EHT 10 pa3pewaeT/3arrpemaeT BU,naqy 6ROKOM 

3arrpoca Ha rrpepunaHHe. 

CRe~eHHe 3a ycROBHHMH 3KcrrepHMeHTa rrpoHcxo.nHT cRe.nyvmHM o6pa3oM: 

rrpoueccop 3arrHcunaeT 6attT neo6xo.nHMUX ycROBHH B perHcTp cpanHeHH51 H 

pa3pewaeT rrpepunaHHH'·ITOCRe Toro, KaK 3TH ycROBHH ycTaHOBHRHCb Ha 

BXO,nHUX RHHHHX BX25; .. BX32. ECRH rrpOHCXO,nHT H3MeHeHHe XOTH 61,1 o.nHoro 

BXO,nHoro CHrHaRa ycROBHH 3KcrrepHMeHTa, TO KOMITapaTop YCROBHH Bl,131,!BaeT 

3arrpoc Ha rrpepuBaHHe, KOTOpUH BUCTaBRHeTCH Ha WHHy VME. KpoMe 3Toro, 

3ameRKHnaeTcH perHcTp nno.na, qTo rro3BORHeT rrpoueccopy rrpoqecTb 

COCTOHHHe KaHaROB Ha BXO,nHUX RHHHHX B 3TOT MOMeHT BpeMeHH H orrpe.neRHTb 

HCTOqHHK HapyweHHH ycROBHH 3KCrrepHMeHTa. 
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B crreKTpOMeTpe HCBP rrpe.nrroRaraeTCH HCITORb3OBaTb .naHHUH perHCTp 

BBO,na/BUBo.na .nRH KOHTpORH 3a COCTOHHHeM WH6epa, rrepeKpUBaDmero 

HeHTpOHHUli rry_qoK, 3a COCTOHHHeM {fla3HpOBKH rrpepuBaTeRH rryqKa H .nRH 

rrepeKR~qeHHH o6RaCTH HaKOITReHHH crreKTpOB B MHIT. 

6. ITporpaMMHoe o6ecrreqeHHe 

HOBU!i napHaHT rrporpaMMHUX cpe.ncTB yrrpaBReHHH crreKTpOMeTpOM ITO 

cpaBHeHH~ C .nel1CTBYDlllHM rrpeMORaraeT HaRHqHe CRe,nyDll{HX .norroRHHTeRbHUX 

~yHKUHOHaRbHUX BO3MO~HOCTett: 

- coapeMeHHoro MHOrOOKOHHOro HHTep~el1ca C ITORb3OBaTeReM; 

- BH3yaRH3aUHH crreKTpOB B rrpouecce HaKOITReHHH; 

- ,nHcTaHUHOHIIOro yrrpaBReHHH 3KCrrepHMeHTOM qepe3 ROKaRbHYD ceTb 

(rrpH coxpaneHHH BO3MO~HOCTH Herrocpe,nCTBeHHOro yrrpaBReHHH ll:3 

3KcrrepHMeHTaRbHoro 3aRa). 

ITpH pa3pa6oTKe rrporpaMMHoro o6ecrreqeHHH crreKTpoMeTpa rro.n 

orrepaUHOHHOli CHCTeMOli 0S9 Heo6xo,nHMO 6URO peWHTh CRe.nyDll{He rrpo6ReMU: 

1. Bu6op HaH60Ree y.no6Hux cpe.ncTB 0S9 ll:3 qHcRa wTaTHUX, rrpe~e 

Bcero, .nRH opraHH3aUHH rrporpaMMHOro .nocTyrra K 3ReKTpOHHUM 6ROKaM. OS9 

KaK MHororrpoueccHaH orrepaUHOHHaH cHcTeMa peaRhHoro BpeMeHH pacrroRaraeT 

6oRbWHM crreKTpOM BO3MO~HOCTel1, HO ll:MeHHO B CHRY 3TOro (K TOMY ~e B 

ycROBHHX .nel1CTBHH 3all{HTl,I rraMHTH) peaRbHl,lli .nocTyrr K ycTpOHCTBaM HRH 

BMewaTeRbCTBO B CHCTeMy o6pa60TKW rrpep1,rnaHHli cymecTBeHHO 6oRee CRO~HU, 

qeM, HarrpHMep, B PC-DOS; 

2. Bu6op cpe.ncTB opraHH3aUHH COBpeMeHHoro MHOrOOKOHHoro 

HHTep~el1ca C ITORb3OBaTeReM; HaH6oRee peaRbHUM rrpeTeH,neHTOM 3,necb 

HBRHeTCH CHCTeMa X, XOTH .n~e B 3THX paMKaX BOITpOCOB OCTaeTCH eme 

MHoro, HarrpHMep, ueRecoo6pa3HOCTb HCITORb3OBaHHH KOMMepqecKHX rraKeTOB 

THrra OPEN LOOK HRH OSF Motif ll T . .n.; 

3. B1,16op HRH pa3pa6oTKa KOHKpeTHl,IX cpe.ncTB ,UHCTaHUHOHHOro 

yrrpaBReHHH crreKTpOMeTpOM qepe3 ROKaRbHYD ceTb; peweHHe 3TO!i rpyrrrr1,1 

aorrpocoB ycyry6RHeTcH rreperpy3Kol1 ceTH, KOTopaH Ha rrpaKTHKe y~e 

rrpOHBRHeTCH .nocTaToqHo qacTO. 
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OcHOBHble "Te'xHOJIOrJ1'leCKl1e" ITpo6JieMbl, CB.H3aHHble C oco6eHHOCT.HMl1 

ITporpaMM11poBamrn B 0S9, B ocHOBHOM peweHu. B1,16paH 11 oITpo60BaH cIToco6 

IT03BOJISIIOIII.Hll 6blCTp0 BKJIIO'IaTh HOBbie YCTPOHCTBa, B TOM 'IHCJie 

yITpaBJI.HeMble ITocpenCTBOM ITpepblBaHHH, B COCTaB CHCTeMbl. 

IIponomraeTC.H HCCJienoBaHHe B03MOJKHOCTeH H peaJibHblX xapaKTepHCTHK 

CHCTeMbl X. IIpo6JieMbl, CB.H3aHHble C ~CTaIIHOHHblM yITpaBJJeHHeM, ITOKa He 

paccMaTpHBaJJHCb. 

IIporpaMMa, Ha KOTOpOH ITpOBonHJJOCb HCITblTaHHe HaKOITHTeJibHOH CHCTeMbl 

CITeKTpoMeTpa, 6uJia COCTaBJJeHa ·Ha OCHOBe Ha6opa BHnJKeTOB. Athena c 

HeITOcpencTBeHHblM HCITOJJb30BaHHeM 6tt6JJHOTeKH Xlib nJJ.H BH3yaJIH3aUHH 

cITeKTpa. Ha puc. 7 ITpencTaBJJeH BpeMSIITpoJieTHhIH cITeKTP reMaTHTa, 
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Pttc. 7. !BpeM.1mpoJieTHL1ii, crreKTp reMaTHTa (SP) H 

pa3HOCTH1IH crreKTp (DIF), IIOJI}"leHH1Ie BO Bpellil 
rrpoBepKH CHCTeMI,J . 
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H3Mepemmfl 3a nBa 'laca HaKOITHTeJJhHOH CHCTeMbl B CTaHnapTe VME. .llJI.H 

cpaBHeHH.H TaKJKe ITpHBeneH pa3HOCTHblH CITeKTp, ITOJJy'leHHblH Bbl'lHTaHHeM· 

cITeKTpa Toro JKe neTeKTOpa, HaKOITJieHHOro B TOT JKe caMblH ITpOMeJKyTOK 

BpeMeHH Ha nettCTBy~mefl aITITapaType /4/. BITOJJHe ynoBJieTBOpHTeJibHblM 

.HBJI.HeTC.H TOT {flaKT, 'ITO B JJOOOM BpeMeHHOM KaHaJJe pa3HOCTb ITO MonyJID Ha 

ITopsinoK MeHbWe CTaTHCTH'leCKOH ITOrpeWHOCTH 'lHCJia perHCTpHpyeMblX 

HMITYJJbCOB. OHa o6ycJJOBJJeHa HeoITpeneJJeHHOCTbD, B03HHKWefl ITpH IToncqeTe 

neTeKTOpHoro HMITYJibCa, ITpHwenwero B MOMeHT ITepeKJID'leHH.H OT KaHaJJa N 

K KaHaJJy N+l. 

IIporpaMMHoe o6ecITe'leHHe nJJsi ITpencTaBJJeHHofl cucTeMbl HaKoITJiemrn, 

yITpaBJJeHH.H H KOHTpOJI.H CITeKTpOMeTpa HCBP, BKJJD'laDmee Bee ~YHKUHOHaJibHble 

B03MOJKHOCTH OITHCaHHblX 6JIOKOB B CTattnapTe VME, HaxonHTC.H B CTanuu 

pa3pa60TKH. 

3aKJI~'leHHe 

Pa3pa6oTaHa CHCTeMa HaKOITJJeHH.H, yITpaBJieHH.H H KOHTpOJJ.H 

CITeKTpOMeTpa B CTaHnapTe VME co CJJeny~ml1MH xapaKTepHCTl1KaMH: 

- HaKOIT11TeJJb BpeMSIITpoJieTHbIX CITeKTpOB OT 32 neTeKTOpoB B 16384 

BpeMeHHblX KaHaJJax; 

- yITpaBJJeHHe MHOrOOCHblM TeKCTYPHblM roHHOMeTpOM; 

- aITnapaTHOe CJJeJKeHHe 3a BCeMH ycJIOBH.HMH 3KCITep11MeHTa; 

- B03MOJKHOCTb BblCOKOKaqecTBeHHOH BH3yaJIH3aUHH CITeKTpOB B ITpouecce 

HaKOITJJeHH.H; 

- CB.H3b ITO JJOKaJJhHOH ceTu nJJsi ynaJJeHHoro yITpaBJJeHH.H xonoM 

3KcITepHMeHTa u ITepenaqu nannux. 

CHCTeMa MOJKeT 6b1Tb JJerKO pacwupena ITO 'lHCJIY neTeKTOPOB u KaHaJIOB 

yITpaBJJeHH.H waroBblMH ~BHraTeJJ.HMl1 ITyTeM no6aBJieHH.H COOTBeTCTBY~mux 

6JJOKOB. KpoMe 3Toro, YHHBepcaJJbHOCTb H rH6KOCTb CTaHnapTa VME 

IT03BOJI.HeT HapamuBaTb CHCTeMy npyrHMH 3JieKTpOHHbl_MH 6JJOKaMH, He 

OITHCaHllblMH B naHHOH pa6oTe. C11cTeMa ycITeWHO ITpowJia HCITblTaHHe Ha 

CITeKTpOMeTpe HCBP. OHa HJIH oTneJJbHble ee 6JIOKH MoryT 6b1Tb HCITOJib30BaHbl 

Ha npyrnx ycTaHoBKax HEP-2 omrn. 
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