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B HaCTOHmee BpeMH B Jlaõoparopaa BblCOKHX 3HeprHM OHHH ocy
urecranaerca onsrraaa axcnnyarauaa B peacavre KpHOreHHblX HCllblTaHHM 
1,5 r3B xronensaoro .CHHXpoTpoHa co caepxnpoaonmneü MarHHTHOM CHC
TeMOM - YCTaHOBKH CTII1H, accnenonaaaa na KOTOpOM npoaonarca B par-r
rcax peanH3a.I.J;HH npoexra YCKopHTenH penHTI1BHCTCKI1X anep c lllHpOKHM 
cnercrpor-r Macc 1]/ . 

HeoTbeMneMoM qaCTblO xovmrrexca cpencrn aBTOMaTI13aUHH CHHXpO
TpoHa/ 2! HBnHeTCH noncacrer-ra yrrpaaneuaa UI1KnOM YCKopHTenH. Ilep
BblM BapHaHT 3TOM rrozrcacrewrsr, npHMeHHBIllI1MCH aa arane upenaaparens
HOM nananxa Y3nOB YCKopHTenH B rennor« pexcavre paõorsr ero MarHHTHOM 
CHCTeMbl, nonpoôao onacan B /3/ . R,naHHOM paôore paCCMaTpHBaeTCH opra
HI13a.I.J;HH aroporo , OCHOBHoro BapI1aHTa noncacrer-n.r, npenaaaaaneaaoro 
,nnH ynpaaneaaa UHKnOM CHHXpOTpOFia CTIl1H B KpI10reHHOM pencar-re. 

<1>YHKUI10HanbHOe Ha3HaqeHI1e nozicacrer-rsr (ACl) nOKa3aHO na pac.l , 
rne B 06meM BI1,ne npezicraaneasr ee CBH3H c xoarponapyer-rsrr-ia Y3naMH 
YCKopl1TenH. KaK B rennor-r, TaK H B KpHoreHHOM peacavrax paõcrsr CHHXpO
TpOHa B noncacrer-re ACl acnorrsayerca B rcauecrae HCTO~HKa nporpaxr
MHoro ynpaaneana MHKpo3BM MERA-6ü ("3neKTpOHHKa-6ü") H peura
IOTCfI crrenyiouiae OCHOBHble aanaxa: 
l) asrpaõorxa no 3a,naHHOMY anroparray nocnenoaarerrsnocra CHrHanOB 

yrrpaaneaaa rper-ia He3aBHCHMblMH HCTOqHHKaMH nHTaHHfI MarHHTOB 
H nHH3 xonsueaoà CTPYKTYPbl CHHXpOTpOHa (l1TIK); . 

2)	 nporpavrr-nraa reaepanaa OCHOBHblX caaxpocar-aanon UHKna, neoõxona
MblX rtna BpeMeHHoH npHBH3KH paêon-r paanasasrx Y3nOB YCKopHTenH 
K UHKny l1TIK; 

3)	 epOpMHpOBaHHe CHrHanOB 3anYCKa 3neMeHTOB HH)f(eKUHOHHoro KOMn
rrexca YCKopl1TenH, HCTOllHHKOB rrHTaHHH 3neMeHTOB MarHHTHoM OnTHKH 
xanana aaorra nymca HH)f(eKTOpa (l1TII1) , HCTOqHHKa nHTaHIDI HHepneK-
Topa; , 

4)	 xoarpons paõorocnocoôaocrn I1TIK H l1TIl1 no peaym.raraxr H3MepeHHH 
CHrHanOB c HX ,naTlJHKOB. 

TIpH peanasanaa aroporo aapaanra rroncacrer-n.r ACl OCHOBHOH npoõ
neMoM, CBH3aHHOM c paõoroü xonsueasrx MarHHTOB H nHH3 B KpHOCTaTe 
c )f(H,nKHM renaer-r, HBnHeTCH ofiecnenenae BblCOKOM Hane)f(HOCTH cpencra 
ynpaanenaa HX HCTOqHHKaMH nlITaHIDI. TIpH 3TOM B KaQeCTBe I1TIK ncnons
3YlOTCH ynanenasre OT 3BM r-rouutsre npoxrsnuneamae HCTOQHHKH TOKa rnna> 

~. I1CTP-25üü, nrra ,nHCTaHUHOHHOro npaaona KOTOphlX B pa3nH1IHblX peacavrax , 
axcnnyarauan YCTaHOBKH rrorpeõoaanocs C03,naTb COOTBeTCTBYIO~He arma

~ 
paraste cpezicraa H rafixoe nporpasoaaoe oõecnexeaae. 

)l(écTKHe Tpe60BaHHH K Ha,u.e)I(HOCTH .annaparno-nporpar-oaasrx cpencra 
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a)	 HCKJIlOtleHHe B03MOiKHOCTH nOJIHOH OCTaHOBKH npouecca ynpaBJIeHHH 
l1TIK npn orrcasax MHKpo3BM, CI'IOC06HOH npHBeCTH K B03HHKHOBeHHIO 
aBapHM:HOH CHTyauHH B CJIYtlae Hepa6oTocnoco6HOCTH aBTOMaTHQeCKOH 

3a~HThI B caMHX l1TIK; 
6) reaepanaro CHrHanOB c6poca l1IlK )J;JIH BhIBO)J;a HX H3 B036Y)l()J;eHHOrO 

COCTOHHHH B rex UHKJIaX YCKopHTeJIH, rne nponcxozrar C60H rrporpar-r

MHoro ynpaBJIeHHH; 
B) )J;oKYMeHTHpoBaHHe naparaerpoa BhmOJIHHeMOH nporpaMMhI na 3anOMH

naiourer-r YCTpoHcTBe c aepaspymaexroà npa BbIKJIlOlJeHHH MHKpo3BM 
HH<popMauHeM:, n03BOJIHIO~ee JIerKO B0306HOBJIHTh npepBaHHYIO pa60TY 
YCTatIOBKH H nponepars peiKHM ee 3KCnJIyaTauHH B JII060e BpeMH. 

AC1 

CMHXPO
H~~alU4Sl 
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Puc. 1. l/)Y1H<:14UOHaJlbHble COR3U nOOCUCTeMbl ynpaenenus 14UKIlOM c Y31laMu YCKOPUTeJlR. 

'YllPABJIEHHE l1CTOQHl1KAMl1 rnrrAHl1.R 11 Cl1HXPOH113AUl1.R 

Y3JIOB YCKOPl1TEJIfI 

Y CTaHOBKa Clll1H HBJIHeTCH YCKopHTeJIeM c pa3AeJIeHHhIMH <PYHKqH:H
MH ynpaBJIeHHH M~HHTHOH cacresroâ, B KOTOpOM: ocy~eCTBJIHeTCH npor

2 

paMMHoe 3MaHHe TOKQB B Tpex rpyrmax MarHHTHhIX 3JIeMeHTOB - MarHH
.rax perYJIHpHhIX nepaonoa, JIHH3aX perYJIHpHhIX nepHO)J;OB H JIHH3aX cor-na
COBaHHhIX npOMe')l(YTKOB. 

<t>YHKUHOHaJIbHaH 3aBHCHMOCTb TOKa OT BpeMeHH B O)J;HOH H3 rpynn 
MarHHTHhIX 3JIeMeHTOB, paêoraiouurx B CBepxnpOBO)J;H~eM pe')I(HMe, norcasa
na na pHC. 2. CooTBeTcTBYIO~ee ynpaaneaae HCTOlJHHKaMH rrHTaHHH HCTP
2500 B UHKJIe YCKopHTeJIH npoH3Bo)J;HTCH na OCHOBaHHH sanaaaevroã onepa
TOpOM YCTaHOBKH BpeMeHHoH CTPYKTyphI UHKJIa (HHTepBaJIOB BpeMeHH JIH

Heillioro pOCTa TOKOB, "CTOJIa" TOKOB, IlJIaBHhIX nepeXO)J;OB no napa60JIH
QeC~OH KpHBOH) , a 'raroxe MaKCHMaJIhHhIX H MHHHM3JlhHhIX 3HalJeHHH TOKOB 
B qH:KJIe. 

Ilpa 3TOM MH i -ro MllK (i = 1, 2, 3) orteparopor-r HH)J;HBH)J;YaJIhHO 

3a,naIOTCH HHTepBaJIhI oi1 = T i 2 - T 1 = Tg - ' oi2 =T i3 -~iJ2 = T i7 -TT i7 i6 , oi3 = T4 - T i 3 = T i6 - T5 ' a rarose 3HalJeHHH li 1 H li 2 . Hasano H KO

neu B036y~eHHH MTIK B MOMeHThI T 1 H T s , a TaK)f(e paõora MIlK na 
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cmaplJlllü paJplla Ifoaa !lpOAHJ1 moA'a 
Puc. 2. 3a8UCUMOCTb TOKa OT 8pe..MeHU 8 oõnoü U3 epynn MamUTHblX 31le..MeHT08 KOllbija 

CUHXpoTpoHa U fjJopMaT 14WfiP08020 tcoõaynpaenenun '!CTOllHUKaMU nUTaHUJlHCTP-2500. 
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"CTOJIe" TOROB (I1HTepBaJI OT T 4 no T5 ) ocyw;eCTBJIHIOTCH CI1HXpOHHO ,n;JIH 

acex rpex I1CTOtffiI1KOB. OrpaHl1qeHI1HMI1 na BBo,n;I1Mhle oneparopor-r napa
MeTphI IJ;I1KJIa HBJIHIOTCH MaKCI1MaJIbHO ztonycrar-rsre B I1CTOtffil1Ke HCTP

2500 3H~qeHI1H TOKa li 2max = 2500 A 11 ero np0I13Bo,n;HOH na ysacrxe 
no.n;õeMal i max = 600 A/c, a TaK)Ke MI1HI1MaJIbHaH ,n;JIl1TeJIbHOCTb mo6oro 113 

aanaaaesnax I1HTepBaJIOB (20 MC) 11 MaKCI1MaJIbHaH ,n;JII1TeJIbHOCTb I1HTepBa

JIa T5 - TI = 6 c, 06YCJIOBJIeHHaH paavrepoxr pesepaapyesroã non Ta6JIHIJ;hI 

ynpaBJIHIOW;I1X KO,n;OB 11 pe3YJIbTaTOB 113MepeHI1H 06JIaCTblO naMHTI1 (03Y) 

MI1Kpo3BM MERA-60. 

TIocJIe anozra YKa3aHHhIX rrapar-rerpoa 3BM rrp0l13BoAl1T pacser Ta6JIHIJ; 

ynpaBJIHIOW;I1X 24-pa3pH,n;HhIX KO,n;OB YPoBHeH TOKOB 11 I1X rrpoaaaortasrx, 
nonaaaexrsrx na BXO,n;hI napaJIJIeJIbHhIX I1HTepcPeHcoB HTIK. <l>opMaT passre
w;eHI1H ynpaanmoniero xorta I1CTOtffil1Ka HCTP-2500 B ,IJ;BYX HqeHKaX 03Y 

MI1Kpo3BM TaK)Ke nOKa3aH sa pHC. 2. 

TaKI1M 06Pa30M, ynpaanenae paõoroü caepxnpoaonmneâ MarHI1THOH 

CI1CTeMhI CBO,n;I1TCH K reaepanaa I1H,n;I1BI1,ll;YaJIbHhIX ,n;JIH Ka)K,ll;OrO HIlK noc

JIe,n;oBaTeJIbHOCTeH: KO,n;OB I. ( n) 11 i. (n) ,npl1 3TOM 
1 1 

. t - T 1 
n = Int] 1 

ea ' 

rne t - TeKyw;ee BpeMH IJ;I1KJIa; n - HOMep apexsennoro ruara 3a,IJ;aHHH 

KO,n;OB; a - MI1HI1MaJIbHOe 3HaqeHI1e urara (20 MC); ~ = 1, 2, 3,... (3a,IJ;a

eTCH B annaparype 11 nporpasoaax) . 
Herpynao rroxaaars, lfTO pacner Ta6JII1IJ;hI KO,n;OB ,n;JIH i -ro HIlK CBH

3aH C orrpeneneaaesr K03cPcPI1I..J;11eHToB K i l' K i 2' Ki 3 COOTBeTCTBYIOW;HX 

cPYHKIJ;ml TOKa B I1HTepBaJIax o i l' o i 2' o ís ,npl1 3TOM 

• 2(Ii2 - li1 ) K i2K i 2 K.= K--- K 
12 o. +20. +0.' i1- 20' i3 20 

í11 12 13 t i3 

,U.rrH pa3MeW;eHI1H'Tpex Ta6JII1IJ; ynpaBJIHIOw;HX KO,n;OB HTIK B 03Y MHK

po3BM OTBO,n;I1TCH 4K6aHT. 

,ilnH CI1HXpOHI13au;1111 pa60ThI paanaxasrx Y3JIOB YCKopl1TeJIH B noncac
rewre ACI cPOpMI1PYIOTCH perrepasre CI1HXpOCl1rHaJIhI, COOTBeTCTBYIOI.u;He na

qaJIY IJ;I1KJIa, HaqaJIY 11 KOHIJ;y B036Y)K)l;eHIDI I1IlK B MOMeHThI T 1 11 Ta ,Ha

qaJIY 11 KOHIJ;y "CTOJIa" TOKOB I1IlK B MOMeHThI T4 11 T • TIo,n;rOTOBKa 3JIe
5 

MeHTOB I1H)KeKIJ;110HHOro KOMIIJIeKCa 113anYCK I1HcPJIeKTOpa TaK>Ke np0I13BO

,n;HTCH no CI1HXpOCl1rHaJIaM ACl, BhIpa6aThIBaeMhIM cperynapyeen.nra aa

,n;ep)KKaMH OT YKa3aHHhIX penepasrx CI1HXpOCl1rHaJIOB. 

B MOMeHT l1H)KeKI..J;1111 ny-nca np0I13Bo,n;HTCH onaoapesreaasre 113Mepe

HIDI aMIUII1Ty,n;HhIX 3HaqeHRH: Cl1rHaJIOB c ,n;aTqI1KOB acex I1CTO~KOB nara

HHH MID'HI1TOB 11 JII1H3 xaaana aaozia nyvxa B KOJIbIJ;O (l1lll1). KOHTpOJIb pa

60Tocnoc06HOCTI1 I1RK ocyw;eCTBJIHeTCH JII160 no pe3YJIbTaTaM MHorOKpaT

HhIX 113MepeHI1H: Cl1rHaJIOB c I1X ,n;aTqJ1KOB B mrrepaane OT T 1,n;o T5.' JII160 no 

pe3YJIbTaTaM 113MepeHI1H 3TI1X Cl1rHaJIOB, np0I13Bo,n;I1MhIX O.IlMH paa B IJ;I1KJIe 

B MOMeHT I1HJKeKIJ.HH rrysxa. 

4 
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3anYCK IJ;HKJIOB MO:>KeT HHHI..J;I1l1pOBaTbcH KaI< BHeruHI1M caaxpocarna
JIOM, nocryrrarouiara B ACl, TaK H nporpavrwroâ MHKpo3BM. B nOCJIe,n;HeM 

cnysae ,n;JIHTeJIbHOCTb nayssr Me:>K,lJ,y IJ;HKJIaMH T n 3a,IJ;aeTCH oneparopoxr yc

TaHOBKH npa asone napavrerpoa. 

AIlIlAPATHbIE CPE,UCTBA IlO,UCMCTEMbI 

06w;aH CTpYKTypa armapartrsrx cpencra no,n;CI1CTeMhI ACl noxaaaaa aa 
pac.B. 

te .YJ.naH uH>I!el<mopa.) 
~ t./H(jMe/{mopa ) 

c' "uloKeX41.1í1 fi 

[4J;CK I 

.I1~~~OHCO~':J 

n!JJ/bT 

UflJl ~ilHAJ!0"ol !fi ~140 I 
~~ 1...... , II~~ 

YnpaBJIHIOI.u;aH H perl1CTpHpYIOI.u;aH armaparypa, a TaK:>Ke MO,n;YJII1 cPop

MHpOBaHHH CHrHaJIOB BhIIIOJIHeHhI B craanapre KAMAK. 

OCHOBHhIM BpeMH3a,IJ;aIOI.u;I1M 3JIeMeHTOM no,n;CHCTeMhI HBJIHeTCH MO

,n;YJIb qaCOB peansaoro BpeMeHH co BCTpoeHHhIM KBapIJ;eBhIM reaeparopora 

r. Ilporpar-rraasrã sanycrc qaCOB oCYI.u;eCTBJIHeTCH B nasane xaxcroro IJ;HKJIa 

YCKopHTeJIH, npa 3TOM HaqaJIO pa60ThI reaeparopa c nOMOI.u;b1O 6JIOKa pery-

Puc. 3. CTPYKrypa annapatuux cpeõcre noõcucreuu. 
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JIl1PyeMoH aanepxoca CCH npHBH3bIBaeTCH K onpeneneanoã rpaae neper-rea
HOrO HanpH)I(eHHH cera 50 I'u, nHTaIOI.I..J;erO YCTaHOBKY. OT MO,nYJIH qaCOB ue
pea MarHCTpaJIb H YHHBepCaJIbHbIH KOHTpOJIJIep xpeüra YKK /4, 5/ B MHK

p03BM C TaKTOBoH qaCTOTOH f , = 1 KrU nocrynaror npepsrsaaaa. Ilpa 
nOJIyqeHHH npepsrsaaaã B KOJIHqeCTBe N , KpaTHOM K = (Tl-1nK / T T ) 

( T T = 1 MC, Tl-1nK = Ea MC), npOH3Bo,nHTCH nepaonasecxaa sanacs 

ynpaBJIHIOI.I..J;HX KO,lJ;OB HllK H3 Ta6JIHU 03Y MHKp03BM B MO,lJ;YJIH BbIXO,lJ;

HbIX 24-pa3pH,nHbIX perHCTpOB C MOI.I..J;HbIMH BbIxo,naMH EBP 1 - EBP 3 . 3TH 

MO,ttYJill CBH3aHbI C HilK MHOrO)l(HJIbHbIMH TeJIe<pOHHbIMH Ka6eJIHMH co 

cKpyqeHHbIMH napasia ,lJ;JIHHOH 50 M. ,UJIH 3JIeKTpHqeCKOrO COrJIaCOBaHHH 

JIHHHH CBH3H H <pOpMHpOBaHHH He06xo,nHMOH nOJIHpHOCTH KO,nOBbIX TTJl

CHrHaJIOB na BXO,lJ;ax HHTep<peHCHbIX Y3JIOB HilK B HHX BCTpaHBalOTCH cneua

aJIbHO paapaõoraaasre npHeMHO-COrJIaCYIOI.I..J;He YCTpOHCTBa ilC 1 - ilC 3 . 

YnpaBJIHIOI.I..J;He KO,lJ;bI 3aHOCHTCH B HHTep<peHCbI HilK C qaCTOTOH HX.06HOB

JIeHHH f I-1nK = ( f T / K ) CHrHaJIOM "CTPOE", <popMHPyeMbIM B pery

JIHpyeMoM ,neJIHTeJIe qaCTOTbI. 

Paccr-rorpeaasre armaparnsre Cpe,lJ;CTBa 06eCneqHBaIOT aocnpoaaaeneaae 

rpeõyer-rsrx 3aBHCHMOCTeH TOKOB OT BpeMeHH B HCTOqHHKaX nHTaHHH MarHH

TOB (Mil) H JIHH3 (JlP, Jlfl) CHHXpOTpOHa. BMeCTe C TeM cpencraaraa non

CHCTeMbI 06eCneqHBaeTCH H oneparaaasrã KOHTpOJIb pa60Tocnoc06HOCTH 

HC'rOqHHKOB nHTaHHH. ,UJIH H3MepeHHH CHrHaJIOB C ,lJ;aTlIHKoB HilK npHMeHH

IOTCH 12-pa3pH,nHbIe aHaJIorO-UH<ppOBbIe npe06pa30BaTeJIH (AUil) C HHCTPy

MeHTaJIbHbIMH BXO,lJ;aMH/6 / . Ilpn MHorOKpaTHbIx H3MepeHHHx <POpMbI TOKa 

HilK B rcaxecrae CHrHaJIa "CTPOE 1" Al.ll] HCnOJIb3yeTcH TaKToBbIH CHrHaJI 

qaCOB. B 3TOM pe)l(HMe KOHTpOJIH HilK B YKa3aHHOM BpeMeHHoM HHTepBaJIe 

no Ka)l()J;OMY npepsrsaaaro MHKp03BM C tuaror-r 1 MC npOH3BO,lJ;HTCH tITeHHe 

,naHHbIX Al.ll] B peaepaapyevryrc 06JIaCTb 03Y MHKpo3BM. 

H3MepeHHH CHrHaJIOB B uryarax cer-ra HilH OCYI.I..J;eCTBJIHIOTCH C no

MOI.I..J;blO 8-KaHaJIbHOrO MO,nYJIH 10-pa3pH,lJ;HbIX Al.Ifl , BXO,lJ;bI KOTOpbIX CTpO

6HPYlOTCH B MOMeHT HH)I(eKuHH nyxrca COOTBeTCTBYIOI.I..J;HM CHHXpOCHrHaJIOM 

"CTPOE 2". 3THM xce CHHxpOCHrHaJIOM crpoõapyercn eI.I..J;e O,lJ;HH 12-pa3pH,n

HbIH Al.ll] C HHCTpYMeHTaJIbHbIM BXO,nOM, aa BXO,n rcoroporo noriaerca aRa

JIOrOBbIH CHrHaJI C JII060ro H3 ,lJ;aTlIHKOB HnK. Ta6JIHua H3MepeHHH CHrHa

JIOB HilK H HilH, npOH3Bo,nHMbIX O,lJ;HH paa B UHKJIe npa HH)I(eKUHH nyxxa, 

BbIBO,nHTCH B nayse Me)l()J;y UHKJIaMH na aJI<PaBHTHO-UH<PpOBOH MOHHTOp 

nYJIbTa ynpaBJIeHHH xepea MO,nYJIb nOCJIe,lJ;OBaTeJIbHOrO anreprpeãca ilH. Ilo 
3TOH Ta6JIHue oneparop MO)l(eT aacrpaanars 3KcnnyaTaUHoHHbIH pe)I(HM 

acex HCTOllHHKOB IiHTaHHH H oueaanars cTa6HJIbHOCTb HX pa60TbI OT UHKJIa 

K UHKJIY. 

,UnH KaJIH6pOBKH Al.lfI, npOH3Bo,nHMOH MeTO,lJ;OM JIHHeHHOH perpeccaa 

no	 O,nHOH H3 nozmporpaeara, npHMeHHIOTCH perynapyer-rsrã 3TaJIOHHbIH HC

TOllHHKHanpH)I(eHHH 3HH H 4-3HallHbIH UH<PPOBOH BOJIbTMeTp UB. Iloncxer 
KOJIMqeCTBa u;HKJIOB pa60TbI no,nCHCTeMbI npOH3BO,lJ;HTCH B MO,lJ;YJIe ,lJ;eCHTHq

noro CqeTtIHKa C HH,lJ;HKaIUieH Cq. 

Penepasre CHHxpOCHrHaJIbI no,nCHCTeMbI BbIpa6aTbIBaIOTCH B MO,lJ;YJIe 

asrxonaoro peracrpa BP. Bce aeoõxonasrsre CHrHaJIbI 3anYCKa pa3JIHqHbIX 
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Y3JIOB YCKopHTeJIH <POpMHPYIOTCH B 6JIOKax perynapyexrsrx BpeMeHHbIX aa

nepxcex H <POpMHpOBaTeJIeH <1> 1 - <1> 3 . 3anycK HH)I(eKTOpa oCYI.I..J;eCTBJIHeT

CH 13 BbI6HpaeMOH rpaae CHrHaJIa reneparopa nOJIH BbICOKOH qaCTOTbI (B'I}, 
B COCTaB õasoaoro KOMnJIeKTà MHKp03BM MERA-GO BXO,lJ;HT npouec

cop "3JIeKTpOHHKa-GO", 03Y C nocrynaoü nOJIb30BaTeJIlO eMKOCTblO nasra

TH 5GK6aHT, aareprpeácsr BHelllHHX YCTPOHCTB, B TOM qHCJIe HHTeP<t>eHC aa

KOnHTeJIH na ,lJ;HCKOBOM 3anOMHHaIOI.I..J;eM YCTpOHCTBe H ,nynJIeKCHbIH perncrp 

CBH3H C KOHTpOJIJIepOM xpeãra KAMAK. 

1 OTKA30YCTOtiqHBOCTb H ilPOrPAMMHOE OEECilEqEHHE,r 
ilO,UCHCTEMbI 

! 
Ilonsnneaae Ha.n;e)I(HOCTH ynpaBJIHIOI.I..J;HX CHCTeM na OCHOBe MHKp03BM 

MERA-GO ("3JIeKTpOHHKa-GO"), pa60TaIOI.I..J;HX pH,nOM C HCTOqHHKaMH CHJIb

HbIX 3JIeKTpOMarHHTHbIX HaBO,lJ;OK H nor-iex no nHTaHHID, HBJIHeTCH aKTYaJIb

HOH aanaseã acex pa3pa60TtIHKOB no,n06HbIX CHCTeM/ 7/ . Ee peiueaae CBH3a

HO C KOMnJIeKCHOH H n03TanHOH peaJIH3aI.(HeH cpencrn, 06eCnetIHBaIOI.I..J;HX: 

a) MaKCHMaJIbHO B03MO)I(HOe nonaaneaae c60eB MHKp03BM - OTKa30B B ee 

paõore, ae CBH3aHHbIX C BbIXO,nOM H3 CTpOH armaparypsr MHKp03BM 

(naCCHBHYIO 3aI.I..J;HTY) ; 

6)	 B cnyxae HeB03MO)I(HOCTH nOJIHOrO nO,lJ;aBJIeHHH c60eB - aBTOMaTHqeC

KYIO JIHKBH,l:(aI.(HIO HX nOCJIe,lJ;CTBHH C BOCCTaHOBJIeHHeM npepaaanoá npo

rpaMMbI (aKTHBHYIO 3aI.I..J;HTY) . 

Ha YCKopHTeJIe CilHH, KaK H na zrpyr'ax 3JIeKTpo<pH3HqeCKHX YCTaHOB

xax, OCHOBHbIMH HCTOqHHKaMH aaaonorc H nor-rex HBJIHIOTCH BbICOKOBOJIbT

asre paspanasre ycrpoücraa, paõora KOTOpbIX B HMnYJIbCHOM pe)I(HMe C03

naer He6JIaronpHHTHbIe YCJIOBHH sxcnnyarauaa MHKp03BM. Hanpasrep, npa 

OTCYTCTBHH cpencrn 3~HTbI Ha6JIIO,naIOTCH OTKa3bI MHKp03BM B rex IUiK

rrax YCKOpHTeJIH, B KOTOpbIX np06HBaeTcH B03,lJ;YlllHbIH nposrescyrox na BbI

COKOBOJIbTHOH (750 KB) KOJIOHHe HH)I(eKTOpa, pa60TaIOI.I..J;erO B aenocpencr

BeHHoH 6JIH30CTH OT no,nCHCTeMbI ACl. 

Ha rrepaosr arane C03,lJ;aHHH onacsraaer-roü no,nCHCTeMbI 6bmH BbInOJIHe

HbI TaKHe MeponpHHTHH no ee naccaaaoâ 3aI.I..J;HTe, KaK MOHTa)l( mrreprpeác

HbIX Ka6eJIeH MHKp03BM cKpyqeHHbIMH napar-ra npoaonos C 3KpaHHpOBa

HHeM, YCTaHOBKa LC-<pHJIbTpOB nHTaIOI.I..J;erO MHKp03BM HanpH)I(eHHH H r.n, 
3TO n03BOJIHJIO npH6JIH3HTeJIbHO na 90% COKpaTHTb KOJIHqeCTBO OTKa30B, 

HO ae HCKJIIOtIHTb HX nOJIHOCTblO. C UeJIblO nOJIHOH JIHKBH,l:(aIUiH nOCJIe,ncTBHH 

pezncax OCTaTOllHbIX c60eB MHKp03BM BO BTOpOM aapaaare no,nCHCTeMbI 

J. 

6bmH C03,lJ;aHbI armaparno-npor-paso-nrsre Cpe,lJ;CTBa ee aKTHBHOH 3aI.I..J;HTbI,

tL n03BOJIHBlllHe 06eCnetIHTb 6e30CTaHOBOllHYIO pa60TY YCTaHOBKH B u;HKJIH

qeCKOM pescasre. 

B rrnreparype/Y" YKa3bIBaeTCH, qTO AJIH ycneuiaoü 60Pb6bI C RqTaHOB

i 
KaMH u;HKJIHqeCKOH pa60TbI MHKp03BM "3JIeKTpOHHKa-GO" He06xo,nHMO 

ee OCHaI.I..J;eHHe naMHTblO C aepaspyuraeeroü npa BbIKJIlOqeHHH IIHTaHHH HH

<popMaIUieH, a TaK)I(e annapaTHbIMH cpencraasra aKTHBH3flUHH (pecrapra) 

nporpaMMbI npa OTpHuaTeJIbHOM pe3YJIbTaTe npoaepxa asrxona CHCTeMbI 
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B KOHTpOJIbHYlO TOqKY lUiKJIa. COOTBeTCTBeHHO, peKOMeHAyeTcH I1CnOJIb30


aars CJIe,nYlOI..QHe H3BeCTHble TeXHHqeCKl1e peureaaa:
 
1) 3HeprOHe3aBl1CHMOe 03Y MHKp03BM c nHTaHl1eM 01' a~KYMYJIHTOpa HJII1
 

õarapen; 
2) acrpoenaoe B MI1KpOCXeMHble nOCTOHHHble 3allOMMHaIOI..Ql1e YCTpoHcTBa 

(TI3Y) nporpasoaaoe oõecnevenae ("Sylicon Software"): 
3} rrozncrnovaerasre K nnme Ml1KP03BM YCTpoHcTBa "OXpaHHOrO raávrepa" 

na MYJIbTHBH6paTope c 3MaHHOH asntepacxoã 11 pecrapr-aarpysvmca 

nporpasrsrsr, BhIllOJIHHeMOro na TI3Y. 
06ml1M He,nOCTaTKOM npHMeHeHI1H nepeqHCJIeHHhIX BcnOMOraTeJIbHhIX 

YCTPOHCTB HBJIHeTCH He06xo.n;I1MOCTb pesepaapoaaaaa MeCTa B Ml1Kp03BM 
nJIH l1X norucrnoveana K pa3'heMaM llil1HhI (I1CKJIlOqeHl1e COCTaBJIHeT YCTPOH
CTBO pecrapr-aarpysuaxa, rcoropoe MO)l(eT paaraeuiarsca TOJIbKO na CTaH
zraprnoã nnare B KOHCTpYKTI1Be MI1Kp03BM) . KpOMe Toro, I1CnOJIb30BaHl1e 

"3alliI1TOrO" B TI3Y nporpaMMHoro 06eCneqeHHH COnpH)I(eHO c TPy.n;HOCTHMI1 
rl16KOH nepecrpoârca pescar-roa pa60ThI YCTaHOBKI1 (CMeHhI ynpaBJIHlOI..QI1X 
nporpavnvr] 11 QeJIeC006pa3HO .n;JIH onaoro , BhI6paHHOrO 11 OKOHqaTeJIbHO 

nacrpoenaoro peaorr-ra. 
B ornaxae 01' npaaenennsrx peruenaã B no,nCI1CTeMe AC1 B xanecrae 

YCTpOHCTBa XpaHeHI1H I1H~OpMaul1l1 I1CnOJIb3yeTcH CTaH,napTHoe .n;I1CKOBOe 
3anOMI1HaIOI..Qee YCTPOHCTBO Ml1Kp03BM MERA-6ü. Oc06eHHOCTblO naureá 
MeTo,nI1KI1 ero npl1MeHeHI1H HB.J1HeTCH TO, qTO na .n;I1CKe o,nHOBpeMeHHO pas

MeI..QaeTCH Ha60p pa3.J1I1l!HhIX nporpaMM ynpaBJIeHI1H QI1KJIOM YCKOpl1Te.J1H 
c cooTBeTcTBYlOI..QI1MI1 C.J1Y)l(e6HhIMI1 ePaM.J1aMI1, B KOTOphIe 3aHOCHTCH .rercy
mae speraeaasre 11 asmnarvnaue napaxrerpsr QI1K.J1a. Pecrapr nporpasrwr 
OpraHl130BaH TaK, qTO nOC.J1e C60H Ml1Kp03BM np0I13Bo,nHTCH aBTOMaTl1qeC

'1'oku MnX T nOHe..xa J ohlKaJ 31311 

I I I \ 

c 
- - T. .

__. ----31~. 

x 

I I I I I n I I.. I I 1\" sa t 

c!'poc 
H,Ill< 

.,. t 

: ~ 
.(cipoc 
flumaHUR 38M, 

4 nepeJaep!lJKa oa, 
a8mop~cmapm np02jJaH11 

KH:H: BhI30B C ,nI1CKa TOH nporpaMMbI, KOTOpaH naxonanacs B 03Y B MOMeHT 
C60H, a TaK)I(e aBTOMaTI1QeCKOe BOCCTaHOB.J1eHl1e ee napar-rerpoa. 

AHaJIOrl1QHhIM 06pa30M BOCCTaHaB.J1I1BaeTCH 11 rrporpavrxrapyewraa BbI
nepscxa raâr-iepa "BpeMeHHOH CTOP0)l(", B KaQeCTBe rcoroporo HaMI1I1CnO.J1b
ayerca MO,nY.J1b KAMAK - 24-pa3pH.n;Hhrn YCTaHOBOqHhrn CQeTlfi:IK YCq

I (pac. 3). 3an0.J1HeHl1e YCq oCYI..QeCTB.J1HeTCH BhIXO,nHhIM Cl1rHaJIOM 6.J10Ka 
I~ CCH c QaCTOTOH CeTI1 50 Tu, lffO HB.J1HeTCH ,nonO.J1HI1TeJIbHhIM ePaKTopOM 

06eCneQeHl1H Ha,rr,eJKHOCTI1 onacsrsaexrsrx cpencrn 11 n03B0.J1HeT ,n06I1TbCH 
nnarraaoaa perY.J1l1pOBKI1 asmepxoca raãvrepa B npenenax 01' T e = 20 MC.n;O 
(2 24 - 1). Te MC. BpeMeHHaH rtaarpawrraa, nOHCHHlOI..QaH npaanan .n;eHcT

BI1H TaHMepa, npaseneaa na pac. 4. B HaQaJIe rcaacnoro QI1KJIa YCKOpI1Te.J1H 
B MO,nY.J1b YCq no rrpor-pasrr-re 3aHOCl1TCH lUiePpOBOH KO,n asutepacxa T , npe

BhIlliaIOI..QeH nJII1Te.J1bHOCTb KOHTpO.J1l1pyeMoro apexrenaoro l1HTepBaJIa, B KO
TOpOM aepoaren C60H MI1Kp03BM, HO ne rrpeasnuarouieá ,n.J1I1TeJIbHOCTI1 

lUiK.J1a T 1..1 • B "HOPMaJIbHhIX" QI1KJIax YCKOpl1TeJIH YCq YCTaHaB.J1I1BaeTCH 
B "O" B KOHQe KOHTpO.J1l1pyeMoro HHTepBaJIa, a B QHKJIax co c60eM OTCYT-
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PuC. 5. AlleOpUTM UHU14UUPOBaHUR npoepauu ynpaenenus 14UKIIOM cuuxpotpona UPuc..4. Iluaepauua paõoru raúuepa "BpeMeHlWU CTOPOJIC". 
ifjopMaT COOTBeTCTBYIOU4UX UM CIIYJICe6HblX ifjaiílloB na OUCKe. 
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Puc. 6. AJl20PUTM UHU14UUpOBaHUJl U paõotu noõnpoepauuu õuaaoeoeoeo ôucnetuepa. 

CTBHe caaxpocaraana C8 npaaonar K nepenOJIHeHHIO YCq H nsrpaõorrce 
B <POpMHpOBaTeJIe <1>4 caraana "CEPOC", asrasraaromero aaapaâasrâ asmon 
H3 B036Y)f(,[(eHHOrO COCTOHHHH HCTOllHHKOB nHTaHHH. Kpor-re Toro, caraan 
"CEPOC" nonaerca B JIOrHlJeCKYIO xacrs 6JIOKa nHTaHHHMMKp03BM MERA
60, lJeM HMHTHPyeTcH OTKJIlOlJeHHe ee IIHTaHHH na 0,5 MC H HHHUHHpyercR 
paõora ll3Y pecrapr-aarpyaxaxa nporpaMM (nnarsr Pll3Y, pHC. 3) . I 

AJIrOpHTM .n;8JlõHeHIlleH paõorsr MHKp03BM B npouecce Bhl30Ba c ,nHC
xa n.porpaMM ynpaBJIeHHH H <popMaT pa3MeI..QeHHH Ta6JIH~ HX naparaerpoa P

'1B COOTBeTCTBYIOI..QHX CJIY:>Ke6HhIX <paHJIax aa ,nHCKe npaaezteasr na pHC. 5. ,\ 
Ilocne 3arpY3KH B 03Y MHKp03BM onepanaoaaoá CHCTeMhl peansaoro ! 
BpeMeHH PA<1>OC (RT-11) B KOH~e BhmOJIHeHHH MO,nH<pHUHpoBaHllOro
 
xosraanaoro <paHJIa npOH3Bo.uHTCH BhI30B CKaHHpYIOI..Qero TecTa TESTX,
 
nô·CJIe.n;oBaTeJIbHO npoaepaioutero 3HalJeHHe paapsnoa BR i (craryca pe

lO 

;.. 

crapra) B Ta6JIHIJ;aX .n;MCKOBhIX CJIY)lce6HhlX <pafuIOB(i == 1,2,...m , rne m 
KOJIHlJeCTBO HCnOJIõ3yeMhIx nporpaMM ynpaBJIeHHH IJ;HKJIOM YCKopHTemI) . 
TIpH nepsor-r )l(e 06HapY'IceHHH BR i == 1 aBTOMaTHlJeCKH npOH3Bo,nHTCH aa
nYCK cooTBeTcTBYIOI..QeH ynpaBJIHIOI..QeH nporpaMMhl NAME i , aarpysxa 
B 03Y acex napasrerpoa 3TOH rrporpaxoasr c ,nHCKa H nepexon K nonnpo
rpar-nvrara ~HKJIHlJeCI<:oro 06CJIY:>KHBaHHH annaparypsr KAMAK (pHC. 6). 

ECJIM BO scex CJIY:>Ke6HhIX cPaHJIaX BR== 0, TO CKaHHpYIOI..QHH TeCT rrepe
naer ynpaanenae oneparopy noncacrer-n.r, KOTOphlH asrasraaer rpeõyexryro 
nporpavtr-ry Ha60pOM ee HMeHH na KOHCOJIH MHKp03BM H nOCJIe aBTOMaTH
lJeCKOH 3arpY3KH B 03Y ee naparaerpon nponorrscaer pa60TY B peacavre naa
rrora c MHKp03BM. TIpH nOMOI..QH rronrrporpaxrrasr ztaanoroaoro ztacnervepa, 
anroparr-r KOTOpOH npaaenea na pHC. 6, orreparopor-r 3a,naIOTCH BpeMeHHaH 
CTpYKTypa ~HKJIa, ar-mnaryrmsre 3HalJeHHH TOKOB B I1TIK, a TaK:>Ke oprana
syerca BBO,n B MHKp03BM crreuaansnsrx ynpaBJIHIOI..QHX KOMaH,n, no KOTO
phlM OCYI..QeCTBJIHeTCH nepexon K BblnOJIHeHHIO pa3JIHlJHhlX rrpoueccon. 
B lJaCTHOCTH, ,nJIH npe,nOTBpaI..QeHHH aBTOMaTHlJeCKOrO 3anYCKa nporpaMMhl 
NAME i rtpn BKJIlOlJeHHH nHTaHHH MHKp03BM He06xo,nHMO B KOHIJ;e ceanca 
paõorsr na YCTaHOBKe 06HYJIHTb COOTBeTCTBYIOI..QHH paspan BR i na ,nHCKe 
KOMaH,nOH > FR ("Finish Run"). 

AJIrOpHTM nonrrporpaxna 06CJIY:>KHBaHHH armaparypsr KAMAK, KOTO
psre HBJIfllOTCH YHl1(lm~HpoBaHHhlM H,npOM ncex nporpaMM ynpaBJIeHHH 
~HKJIOM YCKOpHTeJIH, npasenensr na pHC. 7. Bce npor-par-txmoe oõecneseaae 
rroncacrexrsr BhlnOJIHeHO na assnce MAKPOACCEMEJIEP. 

CJIeAyeT OTMeTHTb, lJTO npa HCnOJIb30BaHHH B KalJeCTBe ,nHCKOBoro 
3anOMHHaIOI..QerO YCTpoHcTBa HaKOnHTeJIH na rH6KHx 8-,nIOHMOBhIX ,nHCKe
rax, HMelOI..QHX eMKOCTb 480 6JIOKOB no 512 6aHT, onacamraa OpraHH3aIJ;HH 
nporpastvnrcro 06eCnelJeHHH rroncacrexrsr n03BOJIHeT OCYI..QeCTBJIHTb asrõop 
JII06oro H3 8 pe:>KHMOB paõorsr YCTaHOBKH, nOCKOJIbKY Ka:>K,[(aH H3 COOTBeT-

CTBYIOI..QHX nporpaMM ynpaBJIeHHH 
BMeCTe co CBOHM CJIY:>Ke6HhIM <paH
JIOM 3aHHMaeT 59 6JIOKOB na ,nHCKe
Te, a CKaHHPYIOI..QHH TeCT - 5 6JIOKOB. 
CYMMapHhlH 06'beM, 3aHHMaeMblH 
B 03Y MHKp03BM O,nHOH ynpaBJIHIO
I..QeH rrporpasrsroâ, AHanorOBhlM ,nHC
neruepowr, pa60lJHMH KOHcTaHTaMH, 
Ta6JIHIJ;aMH KOAOB ynpaBJIeHHH H 
pe3YJIbTaTaMH H3MepeHHH, 
40K6aHT. 

Puc. 7. AJlZOPUTMbl noànpoepasoc o6CJlY
JlCUBaHUJl annaparypu KAMAK. 
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3AKflIOQEHYlE 

OCHOBHbIe pe3YJIbTaTbI paCCMOTpeHHOH pa60TbI 3aKJIlOqaJOTCa B CJIe

AYIO~eM: 

1) Ha OCHOBe pacnpocrpaaeaaoü MI1Kpo3BM MERA-GO ("3JIeKTpOHI1Ka
GO") C03,lJ,aH KOMnJIeKC armaparno-rrpor-parar-tasrx Cpe,lJ,CTB AI1CTaHIJ;110H
noro IJ;I1KJII1QeCKOrO ynpaBJIeHI1H npOMbIlllJIeHHbIMI1 I1CTOQHI1KaMI1 na
TaHl1H Mar'HI1THOH CHCTeMbI caepxnpoaonmrrero CI1HXpOTpOHa, o6ecne
Ql1Bllll1H TaK,Ke Tpe6yeMYIO CHHXPOHI13aIJ;111O ero Y3JIOB 11 KOHTpOJIb 
paõorocnocoõaocru ero 3JIeMeHTOB. 

2) Ilpenrroaceaa 11 ncm.rraaa MeTO,lJ,I1Ka o6eCneQeHI1H Ha,lJ,e)f(J-IOCTI1 MHoro
nporpawrr-ruoro (MHorOpe)KI1MHoro) ynpaBJIeHI1H IJ;HKJIOM caepxnpono
nrnuero YCKopHTeJIH na OCHOBe MI1Kpo3BM, n03BOJII1Blllaa peaJIl130BaTb: 
a) 3a~I1TY OT asapaà no BI1HeaBTOMaTI1311pOBaHHoH CI1CTeMbI ynpaBJIeHHH; 
6) ,lJ,OKYMeHTHpOBaHHe napar-rerpoa rexyutero pexcnr-ra 3KCnJIyaTaIJ;I1H 

y~TaHOBKH; 

B) rl16KYlO nepecrpoãxy pe)Kl1MOB pa60TbI YCKopl1TeJIH B nepaon I1CCJIe
.uOBaHI1H H HaJIa,lJ,KI1 ero CI1CTeM, a raxace ero ,lJ,aJIbHeHlllYIO 3KCnJIya
TaIJ;HIO B OnTHMaJIbHOM peacar-re; 

r) MI1HI1MYM .ueliCTBH:H oneparopa YCKopHTeJIH npn 3anYCKe H rrepe
CTpOHKe pezcnvra ero pa60TbI. 

ABTOpbI astpazcaror ônaronapaocrt, YI.A.llleJIaeBY - aa nOCTaHOBKY 
aanaxa, YI.<1>.KOJII1aKOBY - sa I10.u,lJ,ep)f(KY pa60TbI, B.A.CMl1pHOBY, A.C .HH
KI1<t>OpOBY, n.K.MaHbHKOBY, B.C.KopoJIeBY, A.H.nap<t>eHOBY - sa I10JIe3
nsre o6CY)f(,lJ,eHI1H. 
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14 nexaõpa 1987 rona. 
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I	 Baasineaa H.n. li np. PIO-87-871 
Opranaaauaa xa OCHODe MUI<po3BM MERA·60 (3JICI<TpoHHKa-GO) 
oTKa:30ycToHIIHDoro ynpanneuan UHKJIOM cnepxnpoaonnurero CHHXpoTpoHa 

Paccsmrpanaorcrt OprD.HHJBUHR noncacreras: ynpaUJIeHHR UHKJIOM cnepxnpoaonautero 
caaxporpoua CrU1H B pO'I\HMe ero xpaoreaasix HC{lhlTaIIHH. JlaeTcR ornrcaaae rcor-mnercca 

I annaparao-nporparaseasix cpencrn noncacresrst, pa60TaIOIlleA non yrrpaanenaera MHI<PO' 
38M MERA-60. I(oMf1JIel(C oôecnesanaer ,LlHCTaHUHOHHOe UHKJUl.4eCKOe ynpaaneaae rrpo

I 
j. MbllllJIeHHhlMH HCTOllHHKaMH nHTa.HHR MarHHTHoH CHCTeMbl canxporpoaa B COOTBeTCTBHH 

c aaaaaaer-rsu-ra oneparopoxr aMnJIHTYllHo-BpeMeHHbIMH napar-rerpaxta, a TaK)I(e CHHXpOHH
3auHIO Y3JIOB YCKopHTeJIR H KOHTpOJIb pa60Tocnoco6HOCTH ero 3JIeMeHTOB. PaCCMOTpeHa 
npearroaceauaa anropar-ra MeTOllHKa oôecneueuaa Ha,Lle)f{HOCTl1 MHoronporpaMMHoro (MHO
ropeacnr-nror-o ] ynpaaneaaa UHKJIOM YCKopHTeJIfI, OCHOBa.HHaR aa HCnOJIb30BaHHl1 uiapoxo
aaanaaoaaoro nillMepa "BpeMeHHOH CTOpOiK", B03MO)l(HOCTeH L1,HCTaHUl10HHOro yrrpaarie
HHR rnrraaaer-t MHKp03BM H pecraprnpyer-rocra ee nporpavrvr , a TaK)I(e OpHrHHaJIbHOA 
OpraH113auHH 06MeHa npor par-u-iaxta ;\le)fQY onepaTHBHOH naMRThJO rvJHKp03BM H CTaH,IlapT
HbtM .:IHCKOBhIM 3anOMUHaJOWH:--; YCTpofll'TBOM. ;}aHHaP. MeTO:lHKa n03BOJIl1Jla oôecne-nrrs 
lICK;lJ04€HHe B03MOiKHOCTH aaapnu Ha caepxnpoaonmuer-r YCKopl1TeJIe no BHHe CHCTeMbl 
aBTOMaTH3auHH . .:IOKYMeHTHpOBalHle napa-aerpoa 11 rH6KYJO nepeCTpOHKY pe)I(HMa paõorsr 

CHHXpOTpOHa, a TaK)Ke MHHHMY:--I .:reACTBHH orreparopa n[JH 3anYCKe nOLl.CHCTeMbl H ee 
r exyuieã srccnnyarauaa. 

Pa60Ta BblIlOJIHeHa B J1a60paTOpHl1 BblCOKHX "JHeprHH 0115111. 
Flpenpaar 06'bellHHeHHoro HHCTHTyra H;lepHblX \iCCJ1e.'lOBainrn. Ilyõxa 1987 
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Basyleva N.P. et alo PI0-87-871 
The Organization of Superconducting Synchrotron Cycle Fault-Tolerant 
Control Based on a MERA-60 (Electronica-60) Microcomputer 

The organization of work of a cycle control subsystern of the SPIN model superconduc
ting accelerator in the mode of cryogenic synchrotron testing is presented. This subsystem is 
based on a MERA-60 (Electroníca-êü) microcomputer. Hardware and software of the system 
based on the MERA-60 microcomputer are descri.bed.This complex provides the remote cyclic 
control of industrial power supplies of the synchrotron magnet system in accordance with 
amplitude - time parameters given by the operator, as well as the synchronizatíon of acce
lerator units and control of its element efficiency. The methods for providing the reliability 
of multiprogram (multimode ) acceleratcr cycle control based on using a wide-range timer 
"Time Guard", means for remote control of microcomputer supply and its program restart, 
as well as unique organization of program exchange between operative mernory of microcom
puter and standard disk mernory device are considered , The given methods permitted to avoid 
accidents on a superconducting accelerator caused by automation system, provide parameter 
registering and flexible readjusting of synchrotron mode of operation, as well as minimal 
operator action at subsystem start-up and its current operation. 

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