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\ 1. ,nETEKTOPbI 11 PErl1CTPl1PYIOIUAH 3nEKTPOHl1KA 

j 

I BlIOK-CXeMa paCnOlIO)KeHIDI annaparypsr cnexrposserpa aa aeárpoaaosr 

; 

I 
I, 
t 
I 

nyxxe cepnYXOBCKOrO YCKOpHTeJIR npaaeneaa na pHC. 1. B COCTaB cnexrpo
MeTpa BXO,nRT: CHCTeMa npOnOpUHOHaJIbHblX xasrep - -10000 CHHraJIbHblX 
npOBOlIOK; CHCTeMa CUHHTWllIRQHOHHblX CqeTqHKOB - ro,nOCKOIlbI Hl H H2, 
CqeTqHKH OKpY)KeHHR MHlIIeHH - COMI H COM2, MOHHTOp HeHTpOHOB 
MO, acero -100 Cqe1"lHKOB; MHOrOKaHaJIhHble noporoasre raaoasre qepeH
KOBCKHe CqeTqHKH (MllrqC) Cl H C2, O,nHH ,B saaope MarHHTa, npyroü 
3a CHCTeMOH npOnOpUHOHaJIbHblX' xasrep; nayxnneseaoã rO,nOCKOn xepea
KOBCKHX CqeTtIHKOB nOlIHOrO nOrlIOmeHHH (qCllll) H3 140 Mo,nYlIeH, KO
Topble crpyrmapoaaasr B naa "nnesa" C3 H C4 no 70 Mo,nYlIeH B KIDIC,nOM 
H pacnonoseeasr CHMMeTpHqHO OTHOCHTeJIhHO OCH nysxa cnexrporaerpa. 

B COCTaB cnexrposserpa BXO,nHT nepesacneaaaa HH)Ke peracrpapyio
d 

utaa armaparypa, 
,llnR peracrpanaa ,naHHhIX c n~nOPUHOHaJIbHblX xassep (llK) npasre

i 
!I 

HReTCR naa rana 61I0KOB: r2-922 2/ - 32-KaHaJIhHble peracrpsr ,lVIR nK 
c urarora H8MOTKH CHmaJIbHhlX npOBOlIOK 2 MM (292 urr.) H Kn-312/1 2 / 
32-KaHaJIhHble peracrpsr ,nJIR llK c urarora HaMOTKH CHrHaJIbHblX npOBOlIOK 
1 MM (18 lIIT.) .l1H$OpMaQHH o qCllll peracrpapyerca a 61I0Kax3Ull-392/2 / 

_______________.• i 

! 
(24 WT.). ,naHHble c 
nocrynaior B 61I0KH 

xosmnexca CUHHTHJIJlRQHQHHblX CqeTqHKOB c MnrqC 
rCB-442/ 2 / (4 WT.). B CHCTeMY perHCTpaQHH BXO,llRT 

x 

PuC. 1. D/lOK-CXeMa pac

nOAoxeNUR annaparypu 
cnexrpouerpa EHC-2 na ~m-1iJí '., z 

HeürpQ/lbHOM KaHaIle 

cepnyxoecxoeo YCKOPU

TeAR: n - nY'IOK HeÜT

~~3 \

C~~', 
C0M2 

77 

poH08, M - cnexrpo \ 
PC 

uetpuuecxuii MaZHUT, 

PC - nponopuuouans
Hble «auept«, X, Y 
PC c npRMOÜ HaMOTKOÜ 

x xv' 
,.~ xv~ lo 

--.!L. ,-+H--H!jt'xl Z 

.CUZNQ/lbHbIX npoeonox, 
X~ , r: - PC c KOCOÜ 

l NaMOTKOÜ CUZH(JjJbHbIX np060/l0K, T1 - CUCTeMa uutueneü, T2 - CUCTeMa cuer
--l '1UK06-MuweHeü, A - Clle1VUK ourucoenaôeuua ( OCTMbHble o603HalleHUJI CM. 6 TeKCTe) • 
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PuC. 2. Cxeua pa3MeU4eHUJI peeuctpupytoiueü 3JleKTpOHUKU:' IX, Y -;.- 6X,Y, 8X,Y-;'
-;- 10X, Y, 12X, Y, 13X, Y - uouepa 1l/l0CKOCTeu nponopuuouansnux xauep c nps

MOU HaMOTKOU CU2HQ/lbHbIX npo601l0K, 7U,V, 11U,V, 14U,V, 15U,V - uouepa 
1l/l0CKOCTeu nponopuuouansuux tcauep c KOCOU HaMOTKOU CU2HQ/lbHblX np060

1l0K; uuqipa, CTORU4QJl cnpaea Y OCH06aHUJI 6epTUKMbHOU npJlMOU 6 xpeüre, 

oõosuauaet HOMep CTaHlIUU xpeüra, Hal/UHQJl c KOTOPOU pa3MeU4aeTCJl peeuctpu
PYlOU,4aJl 31leKTpOHUKa coomeTCT6YIOU4eu 1l/l0CKOCTU «auepu, 

TaK>Ke nepecserasre cxeMhI CAM2.02, 2~C-421/2/, xoropsre HCnOJIb3YIOTCR 
WHI H3MepeHIDI nOTOKa HeHTpoHOB, 3arpY3KH OTAeJIbHhIX 3JIeMeHTOB cnexr
posrerpa, peracrpanaa ('lHCJIa 3anYCKOB YCTaROBKH, qHCJIa UHKJIOB YCK?PH
TeJ1R H T.A. 

PS B 06'beMe 20 KpeHToB oõpasyer 3 napannensasre BeTBH KAMAK. 
KpeHThI c perHCTpHPYlOmeH H ynpaanasouteã armaparypoã OCHa.I..QeHhI KOHT· 
pOJIJIepaMH THna A-1 (CM. pHC. 2) . 

2. MHOrOllPOUECCOPHAH CHCTEMA CllEKTPOMETPA 

CC~ cnexrposterpa BMC-2 BI<JIlOqaeTB ceõa rpa SBM: EC-I040, 
TPA-100li H rpa$HqeCKYIO CHCTeMY (I'C) co BCTpoeHHOH MHKpo3BM TeK
TpOHHKC 4051. 

ct>YHKUIIH MemAY 3BM pacnpenenensr CJIeAYIOI.I.lHM 06pa30M: 
- 3BM TPA-1001i ocymeCTBJIReT CqHThIBaRHe ,lJ.SHHhIX c PS (B pe)l(HMe 

aaõopa paõoxeâ CTaTHCTHKH HH«POpMRUHR HaKB.I1JIHBaeTCR B naMRTH SBM 
EC-1040, a B TeCTOBOM pe)KHMe.- B naMRTH I'C) , nacnopraaaumo ,lJ,SHHbIX, 
BbIBO,lJ, HH$OpMauHH na TepMHHaJlbHbIe YCTpOHCTBa B AOMHKe 3xcnepa
MeHTaTopa, ynpaanenae npo~eccoM 06MeHa AaHHbIMH c SBM EC-1040, aaa

. JIH3 pa60TbI npoueccopa llP21 I; 
- aa SBM EC-I040 peaJIH30BaH npaesr, aaxonneaae H 06pa60TKa 

MaCCHBOB 3KcnepHMeHTaJlbHhIX ,lJ.aHHbIX, «POpMHPYIOTCR «PaHJIhI AJIR TepMH
HaJlOB B AOMHKe axcnepasteararopa; 

- rc ocyurecranaer recrapoaaaae Y3JIOB YCTaHOBKH H BH3YaJlH3~ 

rparpasecxoã HH$OpMRUHH. 
Pe3YJIbTaTbI aHaJIH3a 3KcnepUMeHTaJlbHhIX AaHHbIX aa SBM EC-I040 

H TecTHpOBaHHR armaparypsr c nOMOJ.l.lb1O SBM TPA-100li H rc BbI,AaJOTCH 
aa TepMHHaJIbI B ,lJ,OMHKe axcnepasreararopa: aJI«paBHTHO-UH«PPOBOH nacnneã 
BT-340, nesararoutee YCTpoHCTBO ~3M-180. 

llnR OpraHH38UHH MHoronpoueccopHoro ynpaBJIeHIDI annaparypoã 
KAMAK H ee CBJI3H c 3BM TPA-IOOli H EC-1040 HCnOJIb3YeTCH Y,llB, K8.K 
H B nepaost aapaaare CC,n. Kposre aaõopa Mo.nyJIeH, COCTaBJI1UOlIUIX 
OCHOBY Y,UB, B HeM pa3MemeHbI ynpaBJIRIOI.I.lHe MarHCTpaJIblO Y~B MO,lJ,YJIH 
(CM. pHC. 2): HHTep<l)eHc MTPA-877/1 31 AJIR COnpR)I(eHHR Y~B c SBM 
TPA-IOOli no nporpaMMHOMY KaHaJlY; aBTOHOMHhIH npoueccop AJIR qTeHHH 
H I<O,lJ.HpOBaHHR ,lJ,SHHhIX c llK - llKII-381 /3 / ; HHTe~eHC MP40.217 1 ,lJ,JIR 
COnpR>KeHHR Y,llB c MHI<pOKOHTpoJIJIepOM MKK.880MI 41, nO,lJ,KJIlOqeHHIlIM 
K 1-MY CeJ1eKTOpHoMY KaHaJJY SBM EC-1040 (CM. pHC. 2,3). 

CBR3b rc c armaparypoü YCTaHOBKH ocymecTBJIReTCR xepea MO.nYJIb 
conpIDKeHHH MarHCTQaJIH xpeãra KAMAK H npH60pHOH MarHCTpaJIH 
IEEE-488 mIM-552/ l OI, a ~nfaaJIeHHe TepMHHanaMH BT-340 H ~3M·180 
sepes HHTep<t>eHc H.r:lB-5711 5 . 

llnHTeJ1bHOCTh UHKJIa KAMAK B KWK)J,OH BeT1n~ pasaa npasrepao 
3 MKC. CkOPOCTb nepenaxn ASHHhIX, oõecnevaaaeseaa nporpaMMHhIM xaaa
JIOM SBM TPA-100li, COCTaBRReT 30 12-pa3pR,lJ.HhIX KCJIOB/C. 
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Puc. 3. DIIOI<:-CXeMa uutcponpoueccopnoü 
6b11lUCIIUTellbHoQ CUCTe.Mbl. 

JIHHHR CBR3H c CeJIeKTOpHhIM 
ICaHBJIOM 3BM EC-1040 HMeeT CJIe
~YIo~e xapaxrepacraxa: 
- <popMaT ~aHHhIX - 9 pa3pH.n;OB 
(8 paapszroa MH AaHHhIX H 1 pas


pH.D; AJIR npoaepxa no qeTHOCTH);
 
- npHHn:Hn nepeAaqH AaHHhIX
 
aCHHxpOHHhIH;
 
- CKOpOCTb nepeAaqH AaHHhIX
 

.llHCI<MOM AO 1,25 M6aHT/c. 

3.	 C)KATI1E I1H<1>OPMAQI1I1 
11 IlPE,1J;BAPI1TEJIhHhlff 
OTBOP COBhITl1ff 

C uerrsio MaKCHMaJIbHOrO CJKa
THH HH<POPMaQHH 6hIJIH BhI6paHhI 
COOTBeTCTBYlO~e peJKHMhI pa60TLI 

- Y,UB, MO.n;ynH TIKTI-381 H paapaõo-
TaHhI CneUHaJIbHhIe 3neKTpOHHhIe 6nOKH/ 7 t . ,UaHHhIe c P3 IlK CqHThIBa
lOTCH C nOMOII.J;blO 6nOKa IIKTI-381 B peacavre C KO.n;HPOBKOH (csarsraaror
CH TOnbKO cpaõoraaurae KaHaJIhI B BHAe 24-pa3pH,lJ,HOrO CnOBa KaJK}J;hIH) . 
K03<P<PHQHeHT C)f(aTHH HH<POpMa1um C nOMOlI.J;blO '6nOKa IlKIl-381 onpezie
JIHeTCH paBeHCTBOM 

N 
KC)f(.nKn = A· M ' (1) 

rne A = 24 - pa3pH.n;HOCTb cnoaa aa BhIXOAe õnorca; N = 104 - qHCJIO xa
HaJIOB IIK; M - cpernree qHCJIO cpaõorannrax KaHaJIOB IIK B OAHOM C06hI
THH, OHO MeHHeTCH OT 30 npa O,lJ,HoTpeKoBoM C06hITHH AO 200, xorna xepes 
YCTaHOBKY npoxonar 4 H 60JIee 3apH)f(eHHhIX sacran. IIpH" YKa3aHHhIX 3Ha
qeHHHX BeJlHqHH, BXOAHI.ll;HX B <POPMYJIY (1), KC)f(.nKn = 2 -;- 14. C BhIXOAa 
ÚJIoI<:a IIKII-381 no MarHCTpaJIH Y,UB 24-p3.3pHAHhIH KOA cpaõoraaurero 
KaHaJIa nocrynaer na BXOA 6JIOKa HP40-2, rzre OH npeoõpasyerca B 16-pa3
pH.n;HhIH KO.n; (3 crapnnrx paspana - qHCJIO coceztaax Cpa60TaBlllHX npOBO
JIOK B .n;BOH~OM KOAe. a OCTaJIbHhIe 13 pa3pHAOB - HOMep npOBOJIOKH B 
.n;BOHqHOM xone) , K03<P<PHI..UIeHT C)f(aTHH HH<POpMa.u;HH B 6JIOKe I1P40-2 
pasea npaseepno 2,25. TaKHM 06Pa30M, HH<POpMaIUlH c P3 TIK CJKHMae"rCH 
B 4,5 -;- 31,5 pasa nepen 3a11HCblO. ee B naxrars 3BM EC-1040. 

3JIeKTpOHHKa peracrpanaa AaHHhIX C' qCrrrr pasxremena B ABYX xpeã
rax KAMAK (CM. pHC. 2), npa 3TOM Ka)f(AOMY "nnesy" qCrrrr cooraer-

CTBYeT xpeãr c P3. I1H<POPMaQHR c QCnn 3anHCbIBaeTCR B 6JIOKH 3un-392 
KIDK.noro xpeãra TOJIbKO npa HaJIHtIHH CHI'HaJIa B COOTBeTCTBYJOmeM "une
qe" qCrm. ,UaHHbIe c 6JIOKOB 3UIl-392 ClIHTbIBaJOTCR c nossounoo KOHTpOJI
nepa Y,UB B pe)I(HMe 6JIO~OH nepenaxa ASM/4 / . 

HH<PO'PMaIUlR co C~HTHJlJIR~OHHbIX CqeTtlHKOB, 3anHCaHH~ B 6noKH 
rCB-442, CqHTbmaeTCR c HHX TaK)f(e B pe)KHMe ASM. 

OT60p C06blTHH B cnexrposserpe ocymecranserca aa ABYX ypOBH.fIX. 
OT60p C06blTHH aa nepaosr ypoaae npoH3BO)J.HTCR c nosroursro "rparrepa 
nepaoro YPOBHR"/16/ - caraana, asrpaõarsraaesroro 6blCTpOH 3JIeKTpoHH
KOH. K03<P<PHQHeHT orõopa C06blTHH aa nepaoss ypoaae paaea npasrepao 
300. 

AnR orõopa C06blTnH aa BTOpOM ypoaae HCnOJIb3YJOTCR TpeKOBble 
npoueccopsr BTnp/8 / H llP2. BpeMR peureaaa npoueccopoa BTnp H np2 
B CC,U CneKTpoMeTpa, é ...yqerOM 3anHCH AaHHblX 'B naMRTb nponeccopoa 
COOTBeTCrneHHO P8BHO" -20 MKC H 1 MC. Ilpasreaeaae npoueccopoa BTIlP 
H np2 B excnepasrearax aa YCTaHOBKe BHC-2 YJIY'IllIaeT COOTHOWeHHe 
3<I><peKT/<pOH COOTBeTCTBeHHO B 1,49 H 1,45 pasa 'npa YBeJIHqemm 'lHCJIa 
nOJIe3HblX C06bITHH, onpenenaesrsrx no 3a,naHHb1M xparepaast, Hà 12 
H 10%. 

4.	 CHrHAJIbI CHHXPOHH3AUHH
 
li YnPABJIEHHR B CC,U
 

AnR OpraHH3~H paêorsr CC,U <POPMHPYIOTCR CHrHaJIbl cHHXpoHH3a
IJ;HH H ynpaBJIeHHR, xoropsre MO)ICHO 06'he,nHHHTb B ABe rpyrmsr. K nepaoã 
rpynne OTHOClITCR caraansr AJIR pa60TbI CC,U aa JIHHHH c 3BM TPA-100li 
(CM. pHC. 4) : 

- HC - HaQ8J10 c6poca lIaCTlm na MHweHb YCTaHOBKH B O}J,HOM UHKne 
paõorsr ycxopsrrena, HCnOJIb3YeTCR MR CHHXpoHH3aJ.lHH pa60TLI YCTaHOBKH 
H YCKOpHTeJIR, sanycxaer TaHMep 1! B TeqeHHe paêorar xoroporo (1,5 + 
+ 1,8 c) <popMHPYeTCR CHrHaJI BOPOTA - 0,lJ,HH H3 rpex CHrHaJIOB MR 
paspeureaaa 3anyCK8 YCTaHOBKH. HC asrpaõarsraaerca c nOMOmblO CHrHa
JIOB, nocTYDaJOI.I.tHX 'OT CHCTeM YCKOpHTeJIR; 

- KC - KOHeu c6poca llaCTHU Ha MHwem yetaHOBKH, asrpaõarsraaer
CR no 38,lU1eMY <PPOHT)' CHrHaJIa BOPOTA H HBnReTCR MR 3BM TPA-IOOlí 
CHl'HaJIOM OKOfl1l8HHR C1IHTbIBaHIUI naHHhIX c P3 B O)J.HOM uaxne YCKOPH
TenRj 

- TPHrrEP - CHI'HaJI 3anyCK8 YCTaHOBKH/16/, asrpaõarsraaerca 
6blCTpoA 3JIeKTp<>HHKOH H oõecnesaaaer cTpo6HpOBaHHe P3 H 3anYCK npoue
nypbl CIIHThIBaHHR naaasrx B naMlITb 3BM; 

- CK - asrpaêarsrsaerca 6JIOKOM CTOn BO BpeMR nOnatlH aa aero 
KOMaHAbl qTeHHR naHHbIX, nOCTYnaeT aa 6JIOK nKn-3~1 H n03BOJIReT ClIH
TbmaTb HH<pOpManm<> c pa3HOrO xonasecraa KpeHTOB B BeTBRX KAMAK; 

- KM1 -;- KM4 - CHrHaJIbl KOnuOB MaCCHSOB. KMl + KM3 <POpMHPY
IOTCR B 6JIOKe nKIl-381, a KM4 - B 6JIOKe BK,U-871/4 / no OKOHllaHHH 
tITeHHR MaCCHBOB ÀaHHbIX B naMlITb 3BM; 

5 
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I\I1HWR CBR3H J1~H\I4Çl CBR31A 
CaBM EC-lQ40 c38M TPA-IOO\1 
~ ~ 

CTP06Io1POMH~E 

PEr\llCTP\llp~lOuiE~ 
3IlEKTPOHlAK&-l 

6b1CTPblCl CTP05 HC TECT-CTP06 nK TP\.lrrEP
 
C5POC C 6blCTPO~ 3IlEKTPQHl.4K\.l
 

Puc. 4. CXeMa CUHxpOHU3a14UU Uynpaenenun Ce,lL 

BblCTPbIM CBPOC - asrpaõarsrsaerca npoueccopora BTllP OpH 
oTpHuaTeJIhHOM pemenaa WIfI c6poca P3, xorna qHCnO rpexoa, aaãneaasrx 
npoueccopor-r, M~Hhllle rpeõyesroro , 

- KM -;- 06'be)J;HHHeT no MJIM carnansr KM1.;- KM4 H BbICTPbIM 
CBPOC H nocrynaer aa BXOp; peracrpa npepsmaaaa (PIl) 6nOKa MTPA-877; 

- 3anpoc - 06'be,IJ;HHReT no MnM CHrHaJIhI HC H KC, asrpaõarsrsaer
CR B 6nOKe MCy/ll/ H rrocrynaer aa BXOn peracrpa Pl] 6110Ka MTPA-877; 

- MB - BhIpa6aThIBaeTCR B 6110Ke MP40-2 no caraarrasr ynp (1-;
-;- 3), nocrynarourara H3 MKK-880M, YCTaHaBlIHBaeTCR aa BpeMR nepenasa 
naHHhIX B 3BM EC-1040 B TeqeHHe xascnoro c6poca qaCTHU aa MHIlIeHh 
YCTaHoBKH; 

- PA3PElliEHME - asrpaõarsraaerca TaHMepOM 2 no KOMaH,u,e 3BM 
TPA-1001j nocne rrepeziasa B 3BM EC-1040 HH<POpMauHH, 3armCaHHOH B P3 
no CHrHaJIY TPMrrEP; 

- BJIOKMPOBKA TPMrrEPA - 6noKHPyeT sanycx YCTaHOBKH BO 
BpeMH CqHThIBaHHR HHpOpM8.UHH c P3 H rrepenasa ee B 3BM, 06'he,u,HHReT 
no MJIM CHrHaIIhI MB, BOPOTA, PA3PElliEHME. 

Ko BTOpOH rpynne OTHOCRTCR caraansr, xoropsre BhIpa6aThIBaIOTCR 
nporpaMMHO B 3BM TPA-100li H xepea peracrp COCTOHHIUl (PC) 6110Ka 
MP40-2 nocrynaior B 3BM EC..1040: 

- aci - 3a,o;ep)KaliHbm CHrHaJI HC. no 3TOMY CHrHaJIY KaHaII&HaH npo
rpaMMa na 3BM EC-1040 nepexonar B pffiKHM npaesra HH<pOPMauHH c YCTa- • 
HOBKH: 

- COBbITHE - asrpaõarsraaercs no OKOHqaHHH nepe,u,aqu ,u,8HHhIX, 
3armCaHHhIX B P3 no CHrHaJIY TPHrrEP, B 3BM EC-1040; 

- CBPOC COBbITMH (CC) - BhIpa6aThIBaeTCR npa OTPHUaTeJIbHOM 
pemeaaa nponeccopa np2, nocrynaer B 3BM EC-I040 ,IJ.J1R OCTaHOBKH npa
eMa TeKymeH HH<pOpMauHH H no,u,rOTOBKH npaesra HH<POpM~HH, 3anHCaH
HOH a P3 no ClIe,u,YIO~eMY CHrHaIIY TPHrrEP; 

- COOBIUEHHE c TEPMMHAJIA (CcT) , COOBIUEHHE na TEPMH
HAJI (CHT) - CHrHaIIhI ,IJ.J1R pa60TbI c TepMHHaJIaMH B p;OMHKe axcnepasrea
.raropa; 

- KOHEU IlEPE,llAlJH (KIl) - 4>opMHpyeTcR no OKOHtI8.HHH nepe
,u,aqH B 3BM EC-1040 HH<P0PManHH, OTHOCRIUeHcR K O,u,HOMY c6pocy sacran 
na MHWeH& YCTaHOBKH. 

5. OprAHH3AIJ;HH llEPE,llAqM ,llAHHhIX B CC)); 

Ilpa aaõope 3KcnepHMeHTa1IbHhIX ,u,aHHhIX MO»OlO BhI.n;eJIHTh TpH pesor-
Ma pa60TbI CC)l: 

1) ClIHThIBaHHe naaasrx c P3 H rrepenasa HlC B 3BM EC-I040; 
2) 06ClIY>KHBaHHe TepMHHa1ILHhIX YCTPOÜCTB; 
3) TeCTHpOBaHHe armaparypsr. 
Pa60Ta CC,ll B I pe>KHMe ocyutecranaercn BO BpeM.R c6poca tlaC1"HQ Ma 

MHrneH& YCTaHOBICH, a BO 11 H 111 pmKHMax - B nayae Me)l(,lly C6poC8MH. 
Ilon ynpaBlIeHHeM nporp8MMbI aa 3BM TPA-1001i 3KcnepHMeHTMhHaJt 
HH4>oPMauHR CqHTbIBaeTCR c P3 H HaKaruIHBaeTCR B naMRTH 3BM EC-1040. 
OpraHH3auHRaroro npouecca peanaaoaaaa clIe,u,YlOtnHM 06p830M. 

Ilocne nYCKa 06eHX 3BM OH-lIaHH nporpaseaa aa 3BM TPA-1001i 
YCTaHaBlIHBaeTCR B COCTOHHHe O>KH,u,aHHR CHrHanOB HC H KC, a aa 3BM 
EC-1040 - B COCTORHHe rOTOBHOCTH K npaesty ,u,aHHhIX. Ilpa nORBlIeHHH 
caraana HC BbInOllIDIIOTCR cnenyrontae ,u,eHCTBHH (CM. pHC. 5 H 6) : 

- nonroroaxa K paõore P3 H HHTep4>eHcoB nepH4>epHHHhIX YCT
poHCTB (TOll&KO B nepaoss UHK1Ie YCKOpHTeJlR, c xoroporo HatIHHaeTCR 
nepenasa HH4>OPMauHH B 3BM) ; 

- aanycx TaHMepa 1, KOTOphlH asmaer CHrHM BOPOTA; 
- c6poc P3; 
- paspeureaae nporrycxaaaa caraana TPl1rrEP c 6hICTpOH 311eKTpO

HHKH ,IJ.J1R aarrycxa YCTaHOBKH; 
- 4>opMHpOBaHHe CHmaJIa HC1. . 
CC,ll nepexonar B COCTOJUlHe O>KH,u,aHIDI caraana TPl1rrEP. Ilpa ero 

nOJIBlIeHHH HH<pOpMlmHR co cxeM HJIM, pacnonosceaasrx na nK, sanacsraa
eTCR B n8MRTh nponeccopa BTIlP, c nosroutsro Taãsrepa 2 YCTaH8BlIHBaeTCH 
caraan BJIOKMPOBKA TPl1rrEPA. Ilpoueccop BTIlP npoasaomrr aHa1IH3 
3arIHCaHHOÜ B aero HH4>OPM~H, pe3YJI&TaTOM xoroporo MO:>l<eT 6hITb 
n01l0:>I<HTeJl&HOe H1IH OTpHUaTeJI&HOe peurenae. Ilpa OTpm.w.TeJI&HOM peIlIeHHH 
BbIpa6aThIBaeTCR caraan BbICTPb1R CBPOC, nocTYIl8JOIInfH uepea CMeCH
TeJIb C aa O,u,HH 1'13 BXO,u,OB peracrpa PIl 6110Ka MTPA-877 (CM. pHC. 4). 
Co,u,ep)I(HMOe PIl CtIHTblBaeTCa B 3BM TPA-1001i H npa HaJlHqHH B HeM 
HH4>OPMauHH o ABYX caraarrax - BhICTPhltt CBPOC H TPHrrEP nepao-
MY naerca BhICWHH npHopHTeT. 

7 



I<CHC 

C06b1T\I1E 2 C06bITt.1E 3 C06bm1E 4 

HC.KC" I---+---t'( 'l ~t ~ ;' 

TNiMEPl 

ClArHAAbI B l'tEJ Hei 
3BM EC-I040 
roTOBH.3BM 
EC'~KOi 

EMYJWH,lX
 
TA~MEP 2
 

TPWF,EP C
 Jli. 3AEKTP. 
61\01<. 

TPlArrEPA
 
TPHrrEPHA
 

rPEP.3BM
 

6TnP 

CIiPOC P.3. 
(CNAF) 

6blCTPbllÍt
 
C6POC
 

4TEH14E
 
MHHbJX B 

3BM EC-t040
 
np2
 

CO&b1THE1 

Puc. 5. BpeMeHHQJl õuaepauua paõoru CCl( npu nepeàaue uuçopseauuu o C06blTUU 6 
3BM EC-1040. 

Ilpa nOJIO)f(HTeJIbHOM peureaaa npoueccopa aa BXO,lJ, peracrpa PTI nOCTY

naer TOJIbKOCHrHaJI TPl1rrEP, KOTOpbrH aKTHBH3HpyeT nporpasoay CtlHTbI

BaHHR nanasix C P3. 

Oc06eHHOCTH napaJIJIeJIbHOH CHCreMbI KAMAK, CXeMHaJI peaJIH38.UHR 

6JIOKOB perHCTp~HH npHBO,lVIT K TOMY, xro HHcPOpM8.UHR C P3 cuarsraa
erca 4 CJIenYIOI.I.UiMH MaCCHBaMH nepesreaaoã nJIHHbI: 

l-H MaCCIfB - HHcPopMaUHH c TIK, BKJllOqeHHbIX B nponeccop TIP2 (3-H 

BeTBb, 1 +- 3 KpeHTbI); 

2-H MaCCHB - HH<pOpMauHR c TIK (l-R BeTBh, 7 KpeHToB); 

3-H MaCCIfB - HH<pOpMauHH c nK (2-R BeTBb, 7 KpeHToB); 

4-H MaCCHB - HH<popMal.UfH c qcnn, co CUHHTWIJlHUHOHHhIX CtleTtlHKOB 

(3-H BeTBb, 4 + 6 KpeHThI) . 

,nnHHa xascnoro MaCCHBa naHHbIX noncxarsraaerca CqeTqHKOM 6aHTOB 

B 6JIOKe I1P40-2 H no OKOHqaHHH nepenaxa MaCCHBa B 3BM EC-1040 conep
)lGfMOe csersaxa 6aHTOB CtIHTbIBaeTCH B 3BM TPA-I00li,IUlH <pOpMHpOBaHHR 

rracnopra C06bITHH. COnep)KHMOe nacnopra C06hITHH npaaeneao B Ta6JI. 1. ;1)' 
l1H<popMaUHH o C06hITHH nepenaerca B 3BMEC-I040 B BH,lJ,e onaoro 

MaCCHBa, nepen KOTOpbIM nepenaerca nacnopr npensmyuiero C06hITHH. 
t. . 

llpHeM HH<pOpMRUHH 06 O,lJ,HOM B3aHMOneHCTBHH aaaepuraerca no CHrHa

ny COBb1TI1E. KaHaJ1bHaR rrporpaxoaa npOH3BOnHT orpopsereaae npHHH

Toro MaCCHBa nnHHbIX H nonrOTOBKY K npaesry HHcPOpMauHH o CJIenYJOllleM 

C06LITHH. 

nOArOTOBKA P3 ~ ~HTEP~E~COB nEP"1~EPV1~HbIX YCTPO~CTe 
I< PA60TE 
C6POC nEPEC4ETHblX CXE.M 
et>OPMI1POBAH~E C~rI4A(lA ~C 1nEPE.Ll.AYA Era B EC-1040 

C6POC P3
 
PA3PEWEHV1E npon':lCKAHU~ C~rHAnA TP~rrEP c 6blCTPO~ 3IlEKTPO

H~K~ A~R 3AnYCKA ~CTAHOBK~
 

nPEPbIBAH~E • I • i 

OTP. 

BbmOl1HE.H~E nporPAMMbl 
~>------Jlr--.......I H~ TP~ f00H.. no C\.1rH~flY KC 

ll>OPM~.POB~H~E nAcnOPT~ C06blT\I1R H nEPEAA4A Era B EC-1040 
.C4~TbIBRH~E CP3li1 nEPE,lJJNA 1-ro M~CC~BA .a.~HHblX B np2 ~ EC-1D4Q 
~TEH~E CO.llEP>4<~MOrO C4ET4HI<A TPE.KOB npoUECcOPA np2 BTP~-1001L 
V1 sro ~HA/M3 

nOfl. 

~ltlOPM~P08AH~E \11 nEPE.a~4A I • I 
B EC-1D4D CHrHAf\~ C6POC 

C4HTblBRHHE c P3 ~ nEPEllA4À 2-ro MACCY1BA naHHblX B E.C-tO'+O
 
4TEH\I1E CO.aEP>K~Moro C6 B TP,Q -1001 L
 
C4~Tb'B.QH\I1E CP3 V1 nEPELlA4A 3-ro MACCY1BA .a~HHbIX B EC-\040
 
4TEH~E COAEP>K~MOro Cé B TPA-1Q01 L
 
C4MTblBAHHE c P3 111 nEPE1lA4A 4-ro MACCIi1B.'l A~HHbIX B EC-1040
 
4ie.H~E COAEP>KII1MOro C6 B TPA -1Q01i.
 
q>oPM~poeAHV1E \11 nEPE.llA4Q B EC-1040 ()1rH~(l~ C05bITV1E
 

PuC. 6. AAZOPUTM paõotu CCl( npu ClIUTbl6aHUU õauuux c peeucrpupysoiueü 'JJleKT
POHUKU U nepeôasuUX 6 3BM EC-1040. 
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Taõnuua 1 

HOMep KTO COnep)I(HMOe 
õairra epopMHPyeT 

1 TPA-100li THn C06bITHH 

2 -"- MHHa nacnopra, 6aHT (24) 

3-4 EC·1040 MHHa C06bITIDI, 6aHT 

5-6 -"- HOMep c6poca 

7-8 TPA-1001i HOMep C06hITHH B c6poce 

9 -"- HOMep aepcaa <l>opMaTa 

10 -"  anpec Ta6J1H~I MaCCHBOB 

12 -"- THn rparrepa, O-OCHOBHOH 
1 - MOHHTopHhm 

13 -14 -"- KOJlHqeCTBO MaCCHBOB (04) 

15 -16 -"  JJ)lHHa I-ro MaCCHBa, 6aHT 

17 -1~ -" JJ)lHHa 2-ro MaCCHBa, 6aHT 

19 -20 -"- MHHa 2-ro MaCCHBa, 6aHT 

21-22 -"  nnana 4-ro MaccHBa, 6aHT 

Bo BpeMH nepenasa B 3BM I-ro MaCCHBa ,n;aHHhIX HH<l>opMaUIUI O,n;HO
apesreaao 3anHCbIBaeTCH B nàMHTb npoueccopa llP2. Ilpoueccop ocyute-: 
CTBJlReT nOHCK TpeKoB, qHCJlO KOTOpbIX 3aHOCHTCH B CqeTqHK TpeKoB npo
ueccopa, Ilo OKOHqaHHH nepenaxa B 3BM EC·1040 1-ro MaCCHBa ,n;aHHbIX 
3BM TPA-100li CqHTbIBaeT co,n;ep)I(HMOe csersaxa rpexoa (npoueccop K 
3TOMY BpeMeHH saaepuraer pa60TY) H aHaJIH3HpyeT ero. Pe3YJlbT8TOM aHaJIH
sa M'Q)KeT 6hITb nOJlO)l(HTeJlbHOe HJlH OTpHuaTeJIbHOe peuieaae npoueccopa, 
npa 3TOM BhInOJlHHeTCH COOTBeTCTBYlOmaH nonnporpaMMa (CM. pHC. 6). 

Ha BpeMeHHoH naárpasoee (CM. pHC. 5) nOK83aHa nepenasa B 3BM 
EC-1040 HH<POPMaQHH o C06bITHHX 4 THnOB. 

C06hITHe 1- nOJIO)I(HTeJIbHOe péureaae nponeccopoa BTnp H np-2. 
C06bITHe 2 - OTpHUaTeJIbHOe peureaae nponeccopa BTllP. 
C06bITHe 3 - nOJlO)I(HTeJIbHOe peuieaae rrponeccopa BTllP H orpanarem

noe peureaae npoueccopa llP2. 
C06bITHe 4 - nOJlO)I(HTeJIhHOe peureaae npoueccopoa BTllP H np2. CO

6bITHe 4 cnenyer 38 co6bITHeM C OTpHU8TeJIbHbIM peureaaesr nponeccopa 
np2. B 3TOM cnysae nacnopr C06bITHHae nepenaercs. 

nOCJIe c6poca qaCTHU aa MHweHb YCTaHOBKH no 3a,nHeMY <l>poKl'Y CHrH8
na BOPOTA asrpaõarsiaaerca CHraaJI KC, no KOTOpoMY aKTHBH3HpyeTCII 
nonnporpararaa CqHThlBaHHH HH<pOPMaQHH c nepecserasrx cxeM 2,nC-421 
H CAM2.02 H nepenaxa ee B 3BM. 

AnropHTM pa60TbI' CC,ll B nayse Me)l(,lJ.Y c6pocaMH qaCTHU aa MHWeHh 
YCTtlHOBKH npaaenea na pHC. 7. 3BM TPA-100li ocymecranner UHKJIHqe
cKJUt onpoc YCTPOÜCTB: rc, BT-340 H 3BM-1040. Ilpa HaJIlOOIH OT ~ 
sanpocoa HIl 06cnY)lCHBaHHe npOH3BO,n;HTCH BBO,n; cooõmeaaa B onepaTHBHYJO 

PuC. 7.	 Aneopuru pa60TbJ cc.a 6 nayse 
nEPE.a~1.Ul MCnOPT~ nOCI1~llHEro 

C06blTHSl B EC-1040 
4TEHl'lE ll~HHblX C nEPEC4ETHblX CXEM 

MeJKOY c6pOCaMU lIaCTU14 na uutueu» 
YCTaH06KU; JIl nEPE~1l MACC~BIl B EC-10LtO 

4l0PMI-1PQBAHI-1E ~ nEPE,lUl4A B EC-ID40 
C...rHA/lIl «n 

rrasrars 3B~ TPA-1001i. B nepaosr 
6aHTe sroro Co06meHHH YKa3aH HO	 ~ 

BblBOA AAHHblX '1-13 
6Y~EPA TPt:l-l00lL HA
TPE6':lEMOE \iCTPO':'CTBO

i 

.ll~ 

"

r 

I	 Mep YCTpOHCTBa npencraarreaaa nau
I HbIX, B xaxecrae KOTOpbIX 3BM 

BbI6HpaeT nesarasomee YCTPOHCTBO 
I 
I 

I	 ,n;3M-180 HJlH aJI<paBHTHO-QH<PPOBOH 
nacnrreá BT-340. I'parpasecxaa UH

<popMaUHH BbIBO.nHTCH aa 3KpaH 
rc. ECJlH sanpoc aa 06CJ1Y)I(HBaHHe 
nocrynaer OT rc, TO B nepaosr 
6aHTe rrpaaaroro OT nero cooõme
HHH MQ)KeT 6bITh YKa3aH TaK)Ke 
HOMep nporpaMMbI TeCTHpOBaHHH 
armaparypsr H nerexropon, BKJlIO
qaromeH B ceõa reaepanaro TeCTO
BbIX CHrHaJIOB, CqHTbIBaHHe HH<P0P
M8UHH c P3 B 3BM TPA-100li, 
rrpenaaparerrsayro 06pa60TKY ee H 
nepenasy B nassars ' rc, KOTOpaH 
ocymecranaer OKOHqaTeJlhHYIO o6pa6oTKY pe3YJlbTaTOB TeCrnpOBaHHH 
H nOnrOTOBKY naHHbIX ztrra BbIBOna aa Tpe6yeMoe YCTPOHCTBO. 

6. XAPAKTEPliCTI1KH ccn 

B Ta6J1. 2 rrpaaenema OCHOBHhIe xapaKTepHCTHKH 1-ro H 2-ro napaaa
TOB CC,n. 

KaK BHnHO H3 Ta6J1HUbI, HeCMOTpH aa TO, ~O qucno KaHaJIOB llK, UH

<POpM8UHH C KOTOpbIX COCTaBJlHeT OCHOBHOH 06'heM naaasrx CO CneKTpO
MeTpa, B03paCTaeT BO 2-M aapaaare nO~H BnBOe, õnaronapa c)I(aTHlO HH
<pOpMa~H JJ)lHHa C06bITHH YMeHhlllaeTCH B 1,4 paaa H BO CTOJlhKO )l(e pas 
YBeJIHqHBaeTCH qHCJlO C06bITHH, 3anHCaHHhIX aa OnHY MarIDITHYIO JleHTY. 
IIpHMeHeHHe MaJIOH 3BM MH ynpaaneaaa CqHThIBaHHeM naHHbIX CP3 n03BO
JlHJIO COKpaTHTb BpeMH CqHTbIBaHHH HH<pOPMaQHH C P3 H nepenaxa ee B 
3BM EC-1040 npasrepao B 4,5 paaa,J•I 

7. KOHTPOnb ATIllAPATYPhI
 
li XO,n;A 3KCnEPl1MEHTA
 

CJlO)KHOCTb xosmnexca TeXHHqeCKHX CpenCTB CC,ll, He06xonHMOCTb 
ee HOpMaJIbHOrO <PYHKQHOHHpoBauHH Tpe6YIOT KOHTpOJlH armaparypsr 
B npouecce pa60TbI YCTaHOBKH, õsrcrporo YCTpaHeHHH HeHCnpaBHOçTeH 
B cnysae c60eB B paõore. ' 
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Taõnuua 2 

N~	 HaHMeHOBaHHe l-H aapa- 2-H aapa
rrapasrerpoa aHT CC.n; aHT CC,lJ; 

1 QHClIO KaHanOB llK 6000 10000 
2 BpeMR CqHrblBaHHR HH(j>OpMaI.lHH B O,IUlOM 

C06blTHH C P3 H rrepenasa ee B 3BM 
EC-1040, MC	 13+15 3 ; 

3	 tlnHHa C06bITWI, 6aHT 530 370 ,1" 4	 :KOJIHtIecTBO C06bITHH, 3anHCaHHb~X aa Mar-
HHTHYIO neHTY B O,IUlOM UHKJle ycxoparena, WT.: 
c nponeccosr llP2	 - 240 
6e3 npoueccopa 70 320 

5 ,llnHHa MaCCHBa naaasrx, 3anHCaHHblX na MarHHT-
HYIO lIeHTY B O,IUlOM UHK1Ie YCKOpHTenR, K6aiIT 37 90-120 
QHcno C06b1THH, HH(j>OpMauIDl o KOTOpblX 3OOH
casa aa 1 MarHHTHYIO neHTY, TbIC. WT. 35 50- 55 . 

Bo BpeMR aaõopa 3KcnepHMeHTanLHoA HH(j>OpMaIlHH npaBHJILHOCTh 

6

IOTCR

H
,llnR

HX

pa60TLI CC,lJ; xoarponapyerca npoaepxoã CHrH81IOB CHHXpOHH3aIUIH H 
ynpaaneaaa nocpencraosr CqHTblBaHWI B 3BM EC-1040 H SH81IH3a COnep>KH
Moro perHCTpOB COCTORHHR Y,lJ;B, HP40-2 H MKK-880M. Ilpa c60RX Bbma

nHarHOCTH1IecKHe cooõuieaaa aa 81I(j>aamHO-J..Uf(j>poBOH ,lUfCIlJIeH B 
.o;OMe sxcnepaeaeararopa. 

Annaparypy CC.n; no MecTY pa3Me~eHHR MO)I(HO p83n~Th aa zme 
xacra: KOHTpOJIJIep KaHana/ 1 4 / 38M EC 1040 B BbItlHCJIHTeJILHOM IJ;eHTpe 

annaparypy YCTaHOBKH, pacnOnO:)KeHHYIO B nosse 3KCnepHMeHTaTOpa. 
OTblCKaHWI HeHCnpaBHOCTeH npenycssorpeaa B03MO)((H0CTh llBTOHOM

HoA nporpaseeaoã npoaepxa 3THX sacreã. 
Ilpa HaKOIlJIeHHH 3KcnepHMeHTaJIhHhlX ,lUlHHblX B 3BM EC-1040 UCTh 

(no :)KeJIaHHIO axcneparaeararopa) oõpaêararaaerca ,IJ,J1JI KOHTpOJIII ne
TeKTOpOB H Y3JlOB crrexrposserpa H XOAa sxcnepaeaeara. 06pa60Txa aener
CR B pasrxax xosmnexca nporpaMM peansaoro BpeMeHH 5H30H/1 7/. 

3AKJUOtIEHHE 

PaCCMOTpeHHhIH B HaCTollIUeH paõore 2-H SapHaHT CC,ll no cp&BHeHHJO 
c 1-M oõecrresaaaer cnenyiomae npeHMYIUec1J3a: ' 

- noasnnaerca rH6KOCTb --CC,lt H ee a,IlaIITHBHOCTh K MeHJDOIUHMCR 
YCJIOBHRM axcnepasreara; 

- pacnrapmorca B03MOiICHOCTH HaCTpoHKH H TeCTHpoBaHIDI 3JIeMeH
TOB cnexrpcsrerpa, a raxace KOHTpOlIR sa pa60ToH YCTaHOBKH S IJ;enOM; 

- pacunspmorca B03MOmHOCTH aapamaaaaaa pa3JIH1IHbIX YCTpoHCTB 
BDO,D,1l AHpelCTHB ynprmneHWl H asrsona peayrrsraroa TecTHpoB8HHR arma

parypsr H nerexropos, a raxsce aH8JlH3a 3KcnepHMeHTaJlbHblX .n;aHHI:Jx B 
nosre axcnepasreararopa, 

- BpeMR CtlHTblBaHHR HHcPopMan;HH c P3 H nepenaxa ee B EC-IÓ40 
YMeHblllaeTCR B 4,5 paaa; 

- HHcPopMaIUlR, rrepenaaaesraa B 3BM EC-I040, C)KHMaeTCH B 2,25 pasa. 
KpOMe Toro, riORBlIHIOTCR xoasre B03MO)KHOCTH, xoropsre peaJIH30BaHbl: 
- npareeaeaae CHCTeM orõopa C06blTHH c BpeMeHeM peWeHHR 10-;

-;- 1000 MKC; 

- HCnOJIb30BaHHe 3BM EC-1040 B peaJIbHOM BpeMeHH He3aBHCHMblMH 
3KcnepHMeHTaMH, rax KaK npaera HHcPopMaIJ;HlI B 3BM peaJIH30BaH B lãaMKax 
KaHaJIbHOH rrporpaxrsrsr 6e3 npHBJIetleHHR n;eHTpaJIbHOrO nponeccopaé! /.' 

B 3aK1IlOtleHHe aaropsr nsrpascaior õnaronapaocrs aa nOMOIUb B paõore 
H nOJIe3Hbl~ 06cY)K,U,eHHR:' B.:K.BHpYJIeBY, T.C.rpHraJIaWBHJIH, M.M.MBaHtIeH
KO, H.H.KapneHKO, A.M·:KPRtlKO, A.H.MaKcHMoBY, n.B.MoHceH3Y, B.B.naJIb
tIHKY, B.H.Ca.n;OBHHKOBY, IO.B.Ce.o;blx, B.A.CMHPHOBY, a TaK)Ke KOJIneKTHBY 
CH30, 06eCnetIHBWeMY YCTOHtlHBYIO pa60TY 3BM EC-1040. 
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Aneea A.H. H ~p. Pl0-87-272 
CucTeMa c6opa ~aHHbiX cneKTpOMeTpa BHC-2 

PaccMoTpeua opraHH3aQHR cucTeMbi c6opa ~aHHbiX cneKT
poMeTpa BMC-2, BKJUO'laJOll.(aR MHoronpoQeccopuyw ~bi'lHcnuTem.
HyJO CHCTeMy, ycTpOHCTBa npe~BapHTenbHOrO OT6opa C06biTHH H 
c:>KaTHR uu<PopMaQHH. OnucaHLI npoQecCLI nepe~a'lH ~a.HHLIX H oc
HOBHbie XapaKTepHCTHKH CHCTeMbl c6opa ~aHHbiX. Co3~a.HHaR CHCTe
Ma fi03BOnHna B 4,5 pa3a COKpaTHTb BpeMR C'lHTbiBaHHR HHtPOpMa
QHH c perucTpupywll.(eH 3neKTpOHHKH H nepe~a'lH ee a 3BM EC-1040, 
c:>KaTb uu<PopMaQHJO a 2,25 pa3a, yMeHbWHTb o61.eM ee, 3allHCbiBae
MbiH Ha MarHHTHYJO neHTy, Ha 25% npH O~HOBpeMeHHOM yaenH'le
HHH Ha 10% 'lHcml none3HbiX C06biTHH no cpaaHeHHJO C CHCTeMOH 
c6opa ~aHHbiX, HCnOnb30BaBWeHCR pauee. 

Pa6oTa BLmonueua a Jla6opaTopHH BLICOKHX JHeprHH OHRM. 

Coo6meuHe 06'be,~.tHHeuuoro HHCTHryTa RJ.tepH&IJ: Hccne.~.tosBHHii. )ly6ua 1987 

nepeao~ 0 .C .Buuorpa~OBOH 

Aleev A.N. et al. Pl0-87-272 
BIS-2 Spectrometer Data Acquisition System 

The organisation of data acquisition system of the BIS-2 spect
rometer is considered including the multiprocessor computer system, 
devices for preselection of events and data compression is conside
red. The processes of data transmission and main characteristics 
of data acquisition system are described. Comparing with the pre
vious data acquisition system the designed system allows one to 
reduce time of data reading and trasferring to the ES-1 040 compu
ter by a factor of 4.5, to compress the information by a factor of 
2.25, ti reduce the size of data blocks for writing on magnetic tape 
by 25% and to increase the number of useful events by 10% as com
pared with the previous data acquisition system. 

The investigation has been performed at the Laboratory of 
High Energies, JINR. 
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