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BBEJmU1E 

TIPli C0 3,naHHR CnCTeMl:l perlfcTpa.!J,lU1 3KcrreplfMeHTaJluIblX .IlaIDHlX 0.Il

HO~ R3 BaZHeRmRx 3~a~ KBAReTCR o6ecrre~e}me ee MaKCHMaRbHOH rrporryc K

HOll cII:Jco6HOCTH, T. e. MHIDIMH3a.rno! MepTBoro BpeMeHM YCTaHoBKM. B 

rrpou.ecc e rrepe,na~ li 3aperlfcTpzpoBaHHIlX .IlaHHUX B 3m1 BpeMH HelfYBcTBR

TanbHOCTlf YCTaHOBKH orrpe,ne~eTcR cyMMo~ He CKO~KHX arrrrapaTHHX coc

Ta.BHHIDmHX: Ep eMeRH HerOTOBHOCTH K nepe~alfe 3aperHc TpH:pOBaHHOrO co

6HTIDI , BpeMeHH pellle1UlH YCTpoHCTB oT Ciopa BUCIlIIDC ypoBHe:li, BpeMeHn 

peaK.!.!,ID! 313M Ha 3anpoc TmIa "C06lfTHe" , BpeMeHJII rrepe,nalfH J(aHHllX B 

3lJ1.1, BpeMeH.lf rrO.DrOTOBKl! 3Bi.1 H arrrrapaTypH K perlwTpaIUUf OlfepemlOro 

CO CiHTIDL 

TIoBHille HKR rrporrycKHO~ crroc06HOCTlf MO~O .IlOCTHrHYTb rryTeM 

YMeHbllleHRH .mo60H lf3 3TlfX COCTaB.JIJnO[!{lfX, a TaKlKe rrapaJIJIeJ'U!:38UH9H 

CM3aHH1IX C HHMH IIpoueCCOD. EOJIee 3<fxlieKTlfBHIlM crroc060M JlBJlf!eTCR 

Hc~eHlfe HeKoTopHX rrepelfHCJIeHHHX COCTa DJIRIDmRX. O,nHHM H3 aapEaH

TOD TaKoro pellleHIDl MOl!leT 0R3.3aTbCR BDe,neHlfe B CJ{CT9IJy c60pa .IlaHHbIX 

rrpoMeliYTolfHoH 6YtPePHOH rraMR'TH. TIPH HCrrOJIb30BBJU!lf TaKOH rrawrTH co 

cpaEHHTeJIbHO 60JIbW BM 06~eMOM HaROrrJIeHHe HHqo~~ c rrpeo dpa30Ba

TCJICH CHCTeMhl !IpORCXO.lU'lT BO BpeMfl UmtJIa YCKOplfTeM, a IIepe,na'la 

B 3BM BHe BpeMeHH IIylfKa. Taxoe pellleHH9 06eCrrelfRBaeT rz6KHft pemBM 

CM3H C 3ruA Ii rrepe.IlatIy MaCCMBOB ,naHHbIX B JID60e BpeMR H93aHRTOCTH 

3B~. KpoMe SToro, rrpH Ha.JIHt{ HR COOTBeTCTB~ero KOHTpo~epa, BMec

TO 06H'lHOrO p a&ID4a CKaHJ{p0BaHIDI B03MOKHO HCIIOJIb30BaHHe peXHMa CIIB

CO'lHOrO CKBHZPOBaHHH , oCiecrretIHBaDmero rrpOR3BOJIbK,1D rrOCJIe,nOBaTeJIb-

HOCTb Ct{lfT~aHRH MaCClfBa C06HTRff H HCKJlDq8HHe lf36HTO'lH1lX 

UHKAOB orrpoca HecymecTB~ a.npeCOB KMtAK , 'lTO, B CBOD O'lepe~ , 

,noIIORHHTeJIbHO IIOBHillaeT CKOPOCTb C'lHT~aHHH .IlaHHllX. 
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.Ll CooT:JeTCTBIDI C nJIaH~UIl11 Y'laCTHR n C0 3.ll,aIil'm YCTaHOBY.H 

lEI~w'I/ n O(5'he,llIDle}lHDM HHCTI1TYTe R.nepHllX 11CCJlo.n0:namrn n8.I.(yTCR 

pa60TH no no,nrOTOn I<e R MaCCOEOM'! l I3rOTOB.ll8Hl1lO Ii HCmlTaHl'lIO .neTeR

TOPOB a,IU)ORROI'O lCaJIOpltMeTpa nOM YCTaHOBlU'I/2/. O)l,HJIM U:1 STanOB 

HCn.hlT~ JIIlJlReTCR IfC CJle,il;o BOlUIe p a60'llIX xapURTCpUC'l' J1l< nOJmOIMlC

UlTa6HOI'0 no TO.'Ill\lfHe npoTOTJ1lIa a,lWoRHoro Ita JlOpJIMOTPO lin ITY'Tlt<1.X 

clfliXpo:fla30 TpoHa OlflJ.1 C ::lHep r I!e1i 'laCTIm; .1-\0 10 Tail. :lJ!CK'l'pollm<n 

C'IllTllBaHHfl .namrux C .neTeKTopoB rrpoToTHIIa a.n:pOlmoro JUlJ[op~()'rpt\ 

C0 3,naeTCR Ha OCHoue CHCTeMhl K.A:MK JoI pa60TaeT un .n:mnnt C 'y)l,fUlftH-

HbIMJoI 313M E):-10 4D 1'I E):-1055. KOAIDJIeRC 3~~ BlI'Il1C.JIl'ITPJIbIlOrO 1(1'1t1'1).') 

JiB3 pa60TaeT B peaJIhHOM MaclDTaoe Bp ill.leHJoI Ha HeCKOJILHllX 1I0JIl ;lO N I 

TeJIe~, 'ITO npe.norrpe.neJIReT p e."fmI" paOOTIJ C pa3.nCJIOJll{('M lJ (lI' /.1 ' 11 11. 

CM9!1\8HJW Bp eMeHH CDR311 C 313::1 BO BlI9ilY'll\OBlli! mlT<'li1~l.~ t:ytlllt("tmll

HO nom.nIlae T 3(lxJleRT>IBHOCT:h n pou.e c ca HaKOnJIeHI1R llruIHI LX . :I'J'.Y ill <n(\JI" 

rlry p eruae T n p I lMeHeHHe np OMOJhyTO'!HOil 6yrpePHOH n8MJITII , paOo'l' <vil le !. 

a BTOHOMHO EO np eMR copoca l1Y'lKa YCKOPIITCJIR 11 ooc cnelllll ,1111(1' 1\ 1\J H) 

MeHHoe xpaHeBHe mI13H'leCKoi'i lrnrt'OpMfl!.I,lill C noc .1!e.nyJCJlle i-l N ! !lI' l" Jlnlldl 

B 313:.1. B 3aDUCmdOCTH OT 06':hella. IlaMRTH CBJI3:h C :m.A MOlI!.t!:!' ( I l-'y~ 

1ll6CTBJIiIT:hCR pa3 B HeCI{OJI:hRO JJ,.mUl013 YCl tOpHTeM, B .mK5o 

Bpe/llfl. O,I{HOBpill~eHHo B HCCKO.1IhKO pa3 rrpeBlilliaeTCF. CROp::lCn lH 1I ~1111 -

JI8HJ1.f1 l1HlPcPMat.tID1 . 

ITPYlfll.ll1l] PAIOTi:l YCTPoi\CTBA 

3JIeKTp OHJD<a npOTOTJma a.n}?OHHor o RaJlOp m,leTpa YCTaHOl3J1CH:J II 

CTaJ:I,II.8pTHl:lX KpeidTax CHCTel,ru KA:.IAK, o O'he;:omeHH!lX C nOMOlllLXl Yltn

nepCanbROrO ~epa UeTnB (YnB )/3/ , OOeClleql~erO T~e c o 

pRJi\eHl1e C KaHaJIO~1 ::m:.' . 
B KOHetIHOM BapUaH.Te rrpoTOTJ1lI a,n;pOHJIOrO Ka.Jl0p md9Tpa oynC1' 

X8paRTepH30BaTl>Cn: cJIe.nyKJItm-u1 06':helik'1lllJ .nrurnllX : 

- 8R8JlorOBaf! mIi!X>pMarum co C':helMlI:lX IHOlllD.,Il;OR a.npolffior o Ka-

JIOpEMeTpa - 198 CJIOB ; 
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- Koop .nIDla TEM lnnpOpMalUlR C 1l0Ji.OCOI: a..npoHHoro KaJIOpHMeTpa 

- 88 CJIOB; 

- aHaJIorODaR HHqJOP;,13lUlJI C :3JIeRTpOMaI'llliTHOro RaJIOpm.leTpa

8 CJIOE 

- Koop.nl1HaTHM l1HmoPMaUHR C nOJIO COR s~eRTpO~1aI'HI1THOrO Ra

JIOpHMeTpa - 16 CJIOB ; 

- KOOp.lU1RaTHM l1HqioPMaIUIR C ,IUleiflPcBIDC KaMep - 40 C)1013 ; 

- CJIYlRe OH8..lI l1HQXlPMaIJ..i1R - 14 CJIOS ; 

- WaxMaTHllH RO.n RORUa C0 6HTHR - 2 CJIOFa. 

TaJQIM OOpa30M. C(xrpMaT COObiTHR oy.neT c o.ne pJKaT:h 36 6 16 -pa3

~ MOB. 

Jl;IJ:i 3fjXlieRTREHoro xpaueJiID! 1I0TORa IIOCTYl1aJ!IqKX C06HTIrli pa3pa

OOTaRa 3anOMmlaJOOlM CHCT6Ma, COCTORlIlM H3 YfipallJJRJO[I{ero Mmtponpor

paMMHoro ROHTpOJIJIepa 1'I MO.IJ;yJIei1 oyc!>epHol1 llaMRTM , HMeXIllHX B0 3MOlK

HOCT:h KaCKa.nHpOBaH..i1R. iAO.I.(yJI:h oycpepHoi1 naMRTH EHIIOJIHeH B MeXaRH

'<eCROM CTaH.napTe KAMAK (C il1aI'I'!CTpa.7m .J<Aj,fAI{ OH HCllOJI:h3yeT TOJI:hKO 

WHEy rrHTaHHR +6 B) , a oOMeH .naHHHMM C BHeWHHMH YCTpoHCTBaMH ocy

llle CTBJIR9 TCR 'lepe 3 pa3':heM, pac lIOJIOZeHHUH Ra nepe.naefi llaHeJIH OJIOKa. 

T~I oop a30M, MO.nyJIH oy~epHofi naMRTH JIBJIJIIDTCR CI'!CTeMHO He 3aBI'!CH

Mill~ YCTPOHc TBill,m, TpeoymmHMH .nJIR CTHROBKH C JID60M MaI'HCTPanhHO

MOllYJI:hHOfi cHcTeMOn cneu.l1aJIbHOro l1HTeppefica. ITaMRTb OpraHH30BaHa 

no rrpl'IHI..\mry 1<'H'O (nepBliH npHlIJeJI - llepBI:lM yweJI ). 

Ei.nm CT:h n aWIT!LI CO CTOl3JIReT 64 Koa.lh , 6JIaI'Oll8pII 

'lerlIY HMee TCR B0 3MOJKHOCTh xpaueHHR .no 87 COOhlTlIR B O,I{HOM MOllY~e 

n8MRTPl. 

B3aJU~0.nenCTBHe Me~ naMRT:hID 1'I MaI'HCTpa.JI:hID YnB OpraHR30

BaRO C rrOMOm:hID MHl<ponporpill~AHOrO ROHTpOJIJIepa. ]orKKa KOHTPOJI

JIepa pa3.ne~eHa Ha .nBe ~OHaJIhHHe 'laCTH, CBR38HHUe C p eXHMa

Ml'I paOOT~ OJIORa - naCCKBHI:lM H aKTl'IBHHM . 

B rraCCRBHOM COCTORRHl'I KOHTpo~ep BbIllo~eT WYHRUl'IH HHTep

~e~ca Me~ MarHCTpaJI:h~ H O~PHOR lIaMRT:hID . Ero 3a.na~a B STOM 

:J 
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c~ae 3aKnIDMaeTCR B OpraHn3aQKM COOTBeTCTB~ ~OB 3arrRCE 

IDJlIl 'ITeHIDl Ha OCHOBaHHli IIOCTynCill!1liX C MBl'HCTpa;rn: KOlAaH,U rCfu\1AK. 

D aRTIIDHOM pellUlMe KOHTpoJlllep CTaHOBHTCR Car.10CTORTenHHM 

HCTO'IHIDWM nporpaldMH B Y.llB . IIocJIe IIOJIY'IeRllH .JJ,Oc Tyna K M8I'ECTpa

JU1 KOHTpOJIJIep MOJl(eT i['Opr.U1po:saTb <PYHKlU1IO IQ:.IAK, BIlIIOJIH!leUY10 Ka1{ 

B PaMKax CHCTeMHOrO RpeMTa (C=O) , TaR H B IIapanRe~HO~ BeTEH 

KAMAK, a TaKJKe B3aHMo.n:ei1cTBoBaTh C 6yijiePHoi1 rr8Ml1TI>IO. 

Bo3.n:e:ifcTBHe Ha pa60TY KOHTp0,ilJIepa MOlKeT rrpOBCXO.JJ,wrb no '!e

TupeM BHelIllil:ll.1 HMIIYJIhCaM 3arrpOCOB • .llOIIOJIRHT8JIbHO KOHTPOJlllCP M01K9T 

reHeplipOBaTh BUXO.n:HlIe ID.my.JJ1,CH, rrpe.n:H8.SHa'IeHHHe .n:JIR ynpIlBJI811IDl 

YCTaHOIJROM. 

TIYQmlAl1 IIAf.1HTh 

M OK-cxeMa rraMffTH rrOKa3<lHa Ha pHC. I. O.ll:Iffi .ltID!aJ.m'ICCItJrt! 

MO.n:YJIh rraMffTH Bh!IIOJIHeH Ha 32 HHTerpa;n,mIX cxeMax .n:HHaMlNeCTCOro 

3anO"lHHaIOll\ero YCTpoHCTBa 06'beMOM 16K x I 6IlT (I1HTRT 2II8 rum 

KP 565PY6) C lI,flKJIOM .n:ocTJ'11a 320 HC. 

/uu)eca .n:DJ1H1S{ ,IL1I.ff 301UICH (fuJIf) K IIH C'fHTliB81!IDi (fo P ) 11,1

XO,ILffTCR B .n:Byx 15-pa3pR.n:BUX perHcTpax 6JIOKa yrrpa~eil JIorHKn. 

IIocJIe Y..aJ!QJ;oro UIiKJla 3annCR HJIH C'IHThlBaJIlm cO.JJ,ep l'i\8.lUIe c ooT3eTcTny

onero perHcTpa aBTOMaTWie CKE ffimpeMeHTlqJy eTcff. 

PHc. I . EJIOK-CX8Ma MO.JJ,y.lIR 6y cI)8PHOii l1awITlL 

,. 

COBMeCTHO C ~A H3 perHcTpoB pa60TaeT TpHrrep rreperroJIHe

rum: , MeHiIlClllIDi CBoe COCTomme B t.1QU0HT nOCT!!1K8HDR p erHcTpot.l MaK

Cl:ll~HOrO 3Ha'feHIDl. 

Kor.n:a B rraMHTH HH'fero He 3anHCaHO, OHa HaxO~CR B COCTORHHH 

DfPTY (nyCTaJI), rrpH 3TOM cO.JJ,epJllalme 3,IijJeCHhlX perHCTpoB O.ltID!a.:JWBO I 

a TpID'repH rreperrOJlHeHIDI EMeI<Yr aHaJIOrlNHLle 3Ha'IeHlif! . Kor)(a rra!.t'ITh 

ueJIHKOM 3aIIOJIHeHa , OHa HaxO.JJ,HTCfl B COCTORHIDl FULL (IIOJIHM). B 

STOM c~ae rrpE pa3HHX 3Ha'IeHHRX TpHrrepoB rrepeITOm l eHIDl COnepxaRH8 

a.n.peCHHX perHCTpoB O.n:HHaKOBO. TaKEM 0 6pa30M, 6JIaro.n:apH OITHC8.HOH 

OpraHH38.URH IIaMHTH 0 6eCIIe'IeH peZEM KpyroBoro HaIIOJIReHHH, B ROTO

POM 3anMCh B C'IHTaBaHHe MorYT rrpOHCXO.n:»Th IIorrepeMeHHO, 6e3 IIOJIRO

r o OCD0 60ll[.JJ,eHRl! rraMlITli, a Ta.:J{JKe JllMeeTCff B03MOlKHOCTh KaCKa.ll:H]?OBa

H«ff MO.JJ,yJIeH ITaMHTH .n:o HeOrpaHHq 9HHOrO KO~8CTBa. 

PereH8paruI.fI IIaMHTH opraH1l30BaHa ITO paCI1pe.n:eJIeHHOIIIY rrpmmmry 

C IIOMOmhJO Me YlHTeJI 3242. Sa O.n:HH UHKJI pereHepau}Hl, B!ipa6a1'lma ElMWl 

C rrepHonoM 15 MKC 0 6HOBJIReTCff o.ll.Ha Pl3 128 CTpoK .ll:IffiaMWieCKoro 3a

IIO'.umJ.Klijero YCTpoj1cTBa . 

Uffi{JI 06MeHa ( PUSH , POP ) .HHHUImpyeTcH lI3BH9 rro 32-KOH-

TaRTHOMY pa3M My' , 'Iepe3 KOTOPH-ti IIepe.n:aJOTCR JII na.HJill() . YrrpaBJIe-

HHe IIaMRT~JO BHYTpB 6~ORa OpraH1l30BHHO C rrOMOmI.JO MHKporrporpaA~oro 

IIOCJIe.n:OBaTe.JJ1,HOr O a BTOMaTa C MHorm.m COCTOJlBJlJllvm, o6pa6aT!iBBJaI\aro 

n ocTYIIa.JIlI1l'Ie 3arrpoCIO rro rrpl!lOPlfT8THOMY rrpmmmry ( c atmf! BlOcm rrpl'fO

pwreT HMeeT 3arrpoC pereHepauHH). 

KOHTPOJll.EP YIIPA.B.JJmWf 

OCBOBHhlM Y3JlOM JIOr HKH YCTPQaCTBa. HBJIReTM 0)101< Mm<POnporpaM

MEoro yrrpaBJIeHBH - mY (AM 291014/), KOTOpltlt COBMeCTHO C IIOCTOffi[

lruM 3aIIOMmi8!lltBM YCTpoHCTBOM MXKpOIIporpaMM (J.1HTeJI 3 6 2 4 ) nOJlHOCTloIl 

yrrpaBJIJI8T pa60TOa ROBTpoJIJIepa (pl'fc . 2) . IIp>! Bbl60pe q,opMaTa MHKPO

KOMall,lW 6WI IlpllM8HeB llPHHIOm Bep TmtalrbHOrO RO.D;HPOBaBlUi yupa.B.1I.R:Ir 

IIll'lX nOJIe~, 'ITO Be YMeBl>maST ~OBa;n,JlllX B03MOlKBOCTeli KOBTpoJr

JI8pa l'l COKpa!II86T pa3pJJ;ltBOCTl> MlIKpOKO~ ,11;0 16 6wr. 
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Plic. 2 . MOK-cxeM3 N'J:IKporrporpaMMHoI'O ROHTpOJLJIepa. 

Ta~a I 
KCNIJllIl1 KAMAK 

o15 

II I F IF 1 F Ic~ 1(2I CI INI6IN8IN~ IN21NI IA6IA~ IA21AI I 

FFl • 000 - P( 24) EIIOKZPOBxa 
001 - P( 26) . Pe.splIDeHHe 

010 - P( 16) 3e.ImCl> rpymDl 

011 - P(17) 3e.ImCl> rpymDl 2 
100 - P( 1) '1TeHHe rpymDl 2 
101 - P(O)S '1TeHHe B p_e CIUllDIPOBaHRl! 

110 - P(O)T '1relDle C reCTO.. 

111 - P( 0) '1TeHHe rpymDl I 

B TaO.!! . I I1pI1Be.neH iPop!,\aT MHKPOKOM8.H,lU1 .nJIJI olYHKUHM I\A!,W\. 

IIpli HaJIM'lIDI e.rr;IDliU\~ B 15-M pa3pH.I\e 1lll1KPOliHCTpyXWUi KOHTpOJLJIepOM 

BllIlOJIHHeTCJ1 KOMaH.na !\A:t1AK. Cy6a.npec A II HOMep CTaIDlID'! N KO.nHPY

~TCR I10JIHOCTb~. Ha ~pec KPeHTa BeTBH OTne.np.HH TPI1 pa3pH.I\a, ~TO 

IT03BOJIJIeT B3aRMO,I\eHCTBOBaTb ROHTpOJLJIepy co BceMM 7 B03MOJKHEMM 

KpeHTaMH BeTBH. Ha ~ F IUUtW\ rrpe,UHa3Ha~eH~ TpM pa3pH.I\a. 

3TO 06CTOHTeJIbCTBO orpaH~I1BaeT Ko~eCTBO B03MOlKH~~ ~YHKUHll .no 

8, O,UHaJ(O rrpaJ(THKa paOOT~ B ~H3~ecKHX 8KCITepW~eHTax rrOKa3UBaeT, 

'ITO TaJ(oe ROJlH'!eCTBO IPYRKUID1 BITOJIHe .nOCTaTO~HO. YfMemcH TP}1 pa3HO

BH,UHOCTH cpyHKUIDI 'lTeHM F (0): oOmHoe ~TeHHe, ~Temm C TeCTOM H 

5~TeHHe B pellGlMe CRaHHpOBaHd /. B pelKHMe 'lTeHIDI C TeCTOM co.nep

~l1e C'lHTblBaeMOrO C ITah'lHTI:'! CJIOBa .naHHHX cpaBHI:'!BaeTCfl C co.nepEa
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ID16lA aJ(RYIvlYJIJITOpa/C~eT1JliKa (pHC. 2) H B CJIY'Iae C60R reHepHpyeTcR 

CHI'HaJI O[]I11El{A. :)rOT peJKEM npe,UHa3Ha~eH ;n.JI.Il: aBTOHOMHOrO TeCTzpOBa

HRfI 6y<I>ePHOJii rrEiJl,IiiTl1. 1J:TeHl1e B pelKl1Me cRrumpOBaHHfI Heo6xo.nI1MO .n.'!JI 

IDil'llvmpOBaHl1R CTaH,ll;apTHOrO B CHCTeMe KA:t1AK crrococ5a c5JIO~HOrO C~M

TbfBaHHR 8RCnepHMeHTaJIblffiX .n8.HH1IX. KpoMe 8TOrO, BO 3MOlKHO TaRlle 

BHelllHee no OTHoweHHlO R ROHTpOJLJIepy i{xlPMllpOBaHHe KOM8.H,lU1 KAMAK 

(ROHTpOJIJJep .nO~H HaxO.nllTbCH B rraCCHBHOM COCTOJIH}\}\) 11 B3am~o.neH

CTBHe .npyrHX HCTO~HKOD yrrpaBJIeHl1JI C 6Y!flePHOli rraMJITbJO. !\OHTpOJLJIep 

a.npecyeTcH ITO C=O 11 N=3I. 

Bo Bpeh'lH HCrrOJIHeHl1R ROHTpOJLJIepOM IWM8.H,lU1 KAMAK HAY Bcsr.na 

BHTIOJIHHeT HHCTPYKUHlO B03BpaTa C rro.nnporpaMMH, ~TO IT03DOJIJIeT JIerRO 

CTPOHTb Ta6JIID.J;hl BPIIOJIHHeMEX ROMaH.I\ KAMAK. 

B Ta6n.2 H 3 nORa3aH~ Ha3Ha~eHHfI rrOJIe H MlIKpol1HCTPYKURH 

.nJIJI BHYTpeHHHX ROMaH.I\ ROHTpOJLJIepa. ORH .neJIJITCH Ha RO~ rrepexo

.na I:'! ROMalU{H HCnOJIHeHHfI. Cpe,lUl 16 MHCTPYKUHM, ROTOPHMM 06Aa.I(a

eT EIIY m 2910. Bbl6paHO 7 YCJIOBHb!X ROMmm BeTBJIeHID!. HeCROJIbRO U3 

HHX MCnOAb3YEmHX BHYTpeHHilH CTeR lWM perHCTP/C~eT~HK DAY. A.r\pec 

o~epe,UHOH Mm<POKOM8.H,lU1 orrpe.neJJ.HeTCH BHYTpH Erf H3 C'ieT~HKa MHKPO

ROMaH,ll;,CTeKa liJlli perI1CTPa/c~eT~Ka,a BHe fi,lY - 113 nOJIR MHKPOliHCTPYR

ll,IDl, r.ne YKa3aH a.npec Herrocpe.nCTBeHHoro nepexo.na. YCJIODHeM rrepexo

.na MOEST OHTb ~ooJ1 H3 ~eTHpex BHeillHHX 3arrpDCOB, COCTOHHHe 3aJIOJIHe

HHR OY'!>ePHOH ITaMJITH, OTEeT "Q" KAlAAK Ha rrOCJIeJUflOlO HCITOJIHe~ RO

)/l3H.I\Y, OIlmOKa ITah'lHTH H COCTOJIHHe HYJIeBOrO co.nepEaHIDI CqeT~J1Ra CO

ObJTID1. 

Bo BpeMJI l\HKJIa HCrrOJIHeHIDI ItOHTpOJIJIep MOlK8T BtmOJIHHTb TaKHe 

onepal\Jili, RaJ( 3arpY3Ka COOTDeTCTBYJOlQHX perZCTpOD, l'IHRp€MeHT/.neRpe

MeRT 8THX pernCTpOB, YCTaHOBJIeHne ll.!lH OOHYJI8HHe pa3~llX TpHrTe

POB COCTOJIHID! n .np. 

BpelMl MlIKPOl\ID<JI3 ;n.JI.Il: BHYTpeHHHX ROMaH.I\ COCTaBJIJIeT 240 HC, 

a ITPI:'! BHlIOJIHeHKI:'l ll,HKJIa IW,lAK MRKPOl\llli.JI pacmHpReTcH Ha rrOJIHoe BpeW! 

CHrHaJIa BUSY MarI:'!C Tpa.lII:'l. 
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PAliOTA YCTPOHCTBA B 3KCIIEPVI\lEHTA.lillIllX YCXOBl1iITTa~ 2 
KOIIAJWI 1ICIl0lJlillllll!15 0 

Mm<POKOHTpOJlJIep yrrpaBJIeHlill OYIJJepHoi-I TInMHTH :paCTIOJIO)i{eH B YJlJ3
IOIEI~IEIEI11111'DIDIDIDIDIDIDIDI 

(TIWARTb, Co~~eHHaR C KOHTpOJlJIepOM TIO TIepe~eM llaH8JIH, Mo~eT 

U D • 0000 - CLR~ 06SYJt9R110 3llIIJlOC8 ~ YCTaHaJ3Jll'rDaTb CH B .JJI060N CTaI-ilum I{A;,wO . OH TIOJIJ"iaeT ,n:OCTyn K Ma
0001 - CLR 1 06nyJl8!i118 38.IIjlOC8 I 

rn:CTpaJIH ,n:IIHaMWIe CKIi! , Ha BpeMff lJ,JlliJI8. YCKopHTeAA, lI03TOlllY MeCTO ero001 0 - CL112 06SYJleHIJ8 3llIIJlOC8 2 

001 1 - CLRJ 06SY-JIeKI:S 38.IIjlOC8 3 
paCTIOJIOlKeHIDI ,n:OJIJKHO Ha'{o,n:ETbC.FI B YJIB lIO a,n:pecw,r C BL:CG;l1M m1l10pHTe0100 - OO'l'~ 8qB6<m<& ~ca il 


0101 - 0IJ'I'1 9lpa60TIW IDIIl7JI}'('" I 

TOM. 'IelA ID:lTGpPeHC l1P-40M/ 6/ CE.FI3l! C 3BlI;l, KOTOp uil 1l0CJ'le BCI60PKI1 Ha

011 0 - SE:T1l YCT!lHOWl9Hll9 BIl60pmr Y.Dll 

01 11 - Rl!SR 06l11Aomre BH60PKB 7llB 


XO).lI1TCff TIOCTOHHHO B pm;!J1Me 3a,{BaTa MaI'HCTPaJIH. 
1000 - DIn HsmuIapoB8.lllle lUIIIIITII 


1001 - LDAU 3arpy3118 ~OPB ( oopmllll dab) 
 PaOOTa YCTaHOBRl1 CIlliXPOllli30BaHa YCKop HTeJIeM C 1l0MO!QEIO 
1010 - LDAL 3arpy1ll<8 ~oPB (1IDl!d d81.T ) 

1011 - Dl!Cl!V lloJqlmIBHT C'l8T'U1B8 codInd OJIOKa ynpaBJI8HHR/ 
7/ , BupaoaTHBa~erO CHrHanll Ha~aJIa UI1KJIa YCKope

1100 - IJICRA IImtp_HT 8l<I!;)'lqJlB'rOpl 

11 01 - CIJU;a 06nyJlelDle np:n_ O1IIIIdIal HI'5! (fIllY) H Komra UllK.JJ.B. YCKopeHIDI om!). ITo CI1rHaJIy ID Y Ml!KPOKOHT
, I I 0 _ LDllV 3arpy3Ka c 'Ie'r'Wlll co<lwftI 
1I , 1 - DIICR.l lleJql8llBlI'f IIlt3IJ'ICf.UTOpl pOJlJIep lIepeXO,n:MT B aRTlffiHWi PeJltHM (Bl1:paOaTIlBaeT 3arrpoc 3axBaTa pm

Ta6JmII;a 3 rHCTpaJIH) . ~pl.mpyeT CI1rH3.JI pa3perneHIDI Ha TIOcTyrrJIeHEe 38JT1jCKa 

K(J.1AJ!lru llEPEXQIlA 

15 0 YCTaHOBKl'l ( OUT0 ) H TIepeXOlmT B COCTO.ffHEe OJ!U1,ll;aHI1.FI 38JT1jCKa. 


ITo CI1rHaJIY 3arryCKa (IN1 ) Ml:IKPOKOHTpOJIJIep ID:ll/llJ,IDlpyeT C~HTl1BaHHe!0I u !u I u I u !s lsi SiD! 0 ! 0 101010! 0 101 
HRCTPYRIlJ!1! B4Y 3aperHCTpl1pOBaHHOii B npe06pa30BaTeJIHX (aHaJIor-rrmlipa, 3apff.ll:-umj'>

SSS • 000 - JZ nep9XO~ K ~cy DOD pa, BpeMH-UI1IJJpa) ID:l<!x:>pMaIum. C~ET~BaHI1e rrpOl'lCXO.n;l'IT B pelK.llMe CKa
DOl - 'l'.IB TpeXYCJlOBHHtt nepeXQA 
0 10 - CR'l'II YCJlOBHOe B09B~eRBe c no~orpaMMU Hl1pOBaHIDI a,n:peCOB KAMAK. KoJIl1tleCTBO CJIOB C~IlTlmaeMoro MaCCKBa 
01 1 - LDCT 3arpyaKa BHYTpeHBero 

COOHTIDI ,n:o~o O~Th lIpe.n;BapHTeJIbHO 3arp~eHO B perllCTP/c~eT'IHK100 - CJS YCJlOBmd! u9pexo~ K nOJmpoI'plU.lMe 

101 - Rl"tC ilap9xoJl C JleKPSMeH'l'OM p9recTpa 
 R EMY MHKPOKOHTpOJIJIe:pa, KOTOPl1H nOCJI8 KalK,!\oro IU:lKJIa KA:AAI( rrpo
11 0 - CJP YCJlQBHH2 uepexo.l( 
111 - COI"'f lIpo~OIDI:eHllo B CP.FI6T ero COCTO.ffHI1e C TIO CJI6)U'1OO1HM .n;eKpeMeHTOM co.n;epM UIDI. B 

YClIOBlIJI UopexOM 
CJIY'Ia8 .n;OCT~eHI1.FI C~eT'IKKOM R HYJIeBOrO co,n:epEaHI1.FI Mrn[tPOKOHTPO~

UUUU • 0000 - 1I~ I1p8pWI8IilIo Ji¢ 

JIep TIOCJIe n upaOOTKH CI lI'HaJIa pa3pellemm: Ha 3anyCK llepeXO.JU!T B co 0001 - III IlpOpw!l8llI9 In 


001 0 - 112 llpOjllm/lHllO ...2 

CTOHHll6 O~aHHfl O'Iepe~oro 3a nycKa, ITOCJIS HHTSpBaHa, B KOTOPOM 0011 - 11) IIl>eJllDl8ltJIe Ji3 


01 00 - TBSTf TeCT01llI!& BXO.l( ~ npoI1CXO,n:HT BUBO).l 'IaCTHU Ha YCTaHOBKY, OJIOROM yrrpaBJISHlm Dhlpa6a

0101 - TBSTI TeO'l'OBIIII BII0.l( III 


01'0 - X 0TB&r KAMAK "X· Tb03ae TC.FI TeCTOBilli ID.myJIhC, lIOCTYTI~ B KOHTp OJlJIep lIO BXO.n;y IN2 . 

0 1 I 1 - Q OrBST l<AMAK n ~ 

Bo BpeMH Te CTOBoro 3aDYCKa rrpOECXO.n;FlT TIIJOBepKa 3JIeK TpOHl!1lX RaHa
1000 - II1'ULL IIaII!rn 381I0lIlI9HB (HBBapc!!Hll) 

100\ - lULL IIaI.RTL 381IOlIlI9Ha 
 ,/lOB p sr HcTparum rrpOTOTlma a.lij)OHHoro KaJIOpEMe Tpa, a TaruKe RaJm6
1010 - IBIIPTY IJaI.sIrn, nycTWl (DBepcllHll) 
1011 - JII(Pfi J:iIuIfm. nyc'l8.l! POBlW- TIpe06pa30BaTeJIeirf CHCTeMH . 

1100 - nmo C'la'1"lllll collwull o6RPIoH 

I I 01 - lIRR 011 0mI0lIa 1I8MIJ'l. ITo Cm'HaJIY IW KOHTpOJlJIep BHXO.JU!T 1'13 aKTJllllHOrO P Slltm&l ,n:o MO


1110 -}'J.D. YCJ[oue BCUM HOIIHIlQlllUl.8TCK 
MeHTa TIO.FIBJIeHIDI CJIe.n;yxmero Cm'HaJIa BUY. n cJIYlIa e .n;OCTIDItemm c~eT

1 , " - 'lIIlJlI YCJloue BC8l"AII BIm(Wlf[II'1'CII 

I)8 
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-qI1KOM CO Ob!Tmi (CC) HYJIeBOrO COCTOflHlffi: (CC .u;eKpeMeHTlfPyeTcR rrOCJIe 

KaJK.noro 3aIIlICaHHOrO B oYlPepHYID naMHTb cOO~TYm) KOHTpOJJJlep rrOCH

Jla eT B 3B;'! 3arrpO C ( OUT1 ), CBImeTeJThCTBY!{IIlHH PI Ha..JIlNHPI rOTOBbIX 

n;JJl c-qm!.JDC.Hlli! n8HHh'X C 3anOJIHeHHoi1 6yCpePHOiJ: IIaMJITl'I H rrepexonm 

R IIO.n;IlJ)OrpaMMe rrpODepKI1 ("B rreTJIe") COCTOflHlffi 3arrOJIHOHI1ff rraMRTl1. 

3BM IIOCJIe rroJIY'feID1ff 3arrpoca HHI1UHHpyeT rrpouecc C'ImJ:lBaHlli! HaKOrr

JIeHHOR HHo.~pMaulm, KOTOPh1i MOllteT OC~eCTBl!TbCR B ~oe Bp eMH. 

IMIpUQ.C • T'O t.'TG8Qi 
OOMJOrr_ II 

~:=;.....~ 
1) _ 	 • ~ml. • HC~ 

~"i1Orr.... &) 

.:MJ~~A,.a o_~ 

= I~ ? : =:.~r:.OJllMWl _ 1.,- ......__'* 
~ .. ] - x..tD.DM7(111.Of*1M 

Qo CU'a.l..Q' OU TO ~ C<\oOptI ,t.p.aa.u-ru 

~~~~ftB~· 
00 cm-..qOJT ) .~...-eIl "I~ eo _ 
:::.~~....ftl. !.UAIDf X-'IC.o.1===~=:,~;r cOCWTd 

:u"-=:~~~"'C'I~~nQI 

PRe. 3. 	MOK~XeMa npouecca ynpaBJI6IillR. 11 HaKOllJIOl.UtJl. ilM31f'tOCKO~ 

llli<1DptdaUID! • 
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l Y'lmmA 	 cnOCOOOM C-q l1TUBalilI.fl /AaCCJIDa ImlmeTCH pelKIDn n OBTOpa KA\,jAl'~ , 

HO li3-3a HeIcpUTWlliOCTl'l rrpon o 1lliU'lTeJIbIlOCTll Bp e/neHIIl C'IUTUDaHl'UI STOT 

rrpou ecc MOllteT 6J:lTI: rrpo.u;eJraH 11 B rrpor prul!l.1HOID pe~u,le . 

TIOCJlO rrOJIHOM pa3rpY3K11 dy foopHOM rraMJIT.I rrpn3HaR 3anO.lllleHIffi: 

EMP TY M0HffeT 3JlG"o\, Ii I LIl(pol·::lHTpO.JlJlep yrrpal>JI8HHJI rrepe:'{on liT I( rrpo

ue.uype H31WrrJl8HIffi: O'le p e.IUlOJf c epml: r.lO.CCHBOD COOHTID1. 

EJIoK- CXeMa MRKporrpor paMMRoro ynpaEJIeID.!H H HaKOrrJIeHIffi: q,l'l3]1-qeC

ROH HH~PMaURH nOKa38Ha Ra pl1c.3, a p l1c. 4 

paMMy. BI:lIIOJllUD!X.QYlO YI<33aHHhle ifJymmlm. 

Puc . 4 !rhmporrporpaMMa , 

p eaJIll3YJOntaR ynpaBJICmI6 

YCTaJIOBIW.U U HaKOnJI6ID16 

clni3H1IeCIWil lIHIlxJPMBlJ;Jm . 

ou OuOOOlll.LUX:LtXX 
01 OOOUlll.= 
u2 UOU'O" '~ 
u3 ooo111 11~ 
u4 uOl00l11~ 
0, Ull0.,11 .a...u...L1.J.l 
u6 Oul 11111~ 
v7 0 1 00111 I 1 uOuouOo 
Ot; 0101011 100000000 
09 01 I 11 .000001 0001 
OA 0 1 11110000010011 
OB 0000011000010101 
DC 001001'10 
on 00101110 
OE 0111111000001011 
0 1' 10.00001 11111111 
10 1110000111111111 
11 101 1000000000000 
12 11 0 1 00 1010010000 
13 1000001111101001 
14 10110000000000 0 1 
15 0100111111111 011 
16 0101011110100000 
17 0111110000010100 
18 0111 0111 01111111 
19 00001111 = 
14 00010111= 
lB 00011111 =xn 
lC 00 11 01 1 LUU .u n 
10 00100111XXllllXX 
I E 01101110001 00000 
I F 0000111000110001 
20 0001011000111000 
21 0001111000 1 00011 
22 0111111000011110 
23 00011111 llXxx.u.c 
24 000001 11llXXLUX 
25 00111111 =:0: 
26 011 01110001 01 0 ~1 
27 000001 1000101001 
28 011111100010011 1 
29 00110111 = 
2A 0111111 000011 1 01 
2B 00101111= 
2C 0 0000110001011 1 0 
2D 0 1 1111 10001011 00 
2E 00000111 = 
21' 01010110001011 00 
30 0111111000010101 
31 0 0001111= 
32 01011111 .ax:t= 
JJ 0111101 10101 1000 
J4 011111 0000010010 
)) 0111110100110100 
36 00,001 ,, = 
37 0111 1 1 1000011110 
3cl 0001 0 111== 
39 011011100011 0011 
)A 011111100011001 0 
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rrpe.u;CTaBJIReT MHKporrpor

.lJI'r : 	 CLRII 

ClJ! l 

CLR" 

ClJ!3 
uU'rll 
~L!tER 
ItE:;R 
.LUAU, oca 
LOAL , 000 
CJS TRU ll . St:12C'l' 
CJS TRUg. RllIIIlIIH 

START: 	 CJP INII . ACQ 
CJP TESTIl. T~TIl 
CJP Tl>ST1, TSTl 
CJ P TRU g START 

PUSH : C(IlI)Ii (JlI A( p ) r( 16 ) 
POPT : C(jil) li i 31 }"' ( P )P(II)T
SELECT : C(I!)1i III A ( II )I'(1 7) 
SCAlI : C( 1) 11 9l A( II )P(II) S 
RDil mI: C( l ) Ii(JI!) ... ( 9)1'( 24 ) 
LAST : C(II)N (I!) A( 1 ) 1"( 17) 
1.CQ: LDAU . PBH 

LDAL , 1.011 
CJS TRUE . LAST 
LDEV, 7P1l 
C"Wll 
CLR.2 
Cill) 
SETR 
OUTII 

LOOP: CJ P ZJlRO. 1.1 
CJl' 1111 . REA 

AT; 	 CJP I P2: 1.8 
CJP INJ • .1.2 
CJP TRUE, LOOP 

1.2: 	 CLR)
CWII 
RES!! 
CJP ZJlRo. A3 

1.4: 	 CJP Dill ....5 
CJl' TRUt: , .4 

AS: SETIi 
CJP TJtUE, LOOP-l 

AJ: OUT l 
A6: CJP rll il. A7 

CJP '!'RUW . 1.6 
A7 , 	 CLRIlI 

CJP IiBlli'TY. 1.6 
CJ}' ~'nUl:l. ACIJ 

HEAD: CL.R l 

"'9: DECIilV 

1.10: 	 LDC'I', SlZE-1-88 
C l: CJ 3 tRUE. SCAli 

RPTC. S Cl 
OUTII 
CJP TRUB, LOOP 

1.8: 	 CL.R 2 
CJP ZJlRO , Al0 
CSP TRU!:. A9 

http:C-ql1TUBalilI.fl


B MHRpOKOHTpO~epe yrrpas~eHRH OpraHH30BaHH TpR pe~a aBTOHO~r 

HOrO TeCTJqlOBaHIDl CiycpepHOH naMHTH. B nepBOM TeCTOBOM peliWM8 BO BCe 

meillrn: 3aTIOMlllia.J<Illero YCTpolkTBa 3aTIRCliBaeTCJl COCTomme "I", H 3a

TaM rrpOBOn11TCR HX C~HT~BaHRe C O~OBpeMeHHO~ rrpoBepKOn :aneHT~

HOCTH 3aTIHCaHHblX 1'1 C~HTaJilihlX ,l(aHHblX. Bo BTOPOM p eJKm4e BMe CTO e,I(H

HKU 3aTIHC~BalOTCR HY~. B TpeTheM P ClEJ1M8 B O'l:epe~~e m eHRH 3aTIO

MHHaDmero YCTPOMCTBa 3anHC~~CR .I(PHHue, COOTBeTCTBYIDmHe HX ~e

CaM. I1oc~e '-lero ocymeCTDJlReTCR IDe C'!HTJiDaRlte H CpaBHeHue . D c~ae 

CCiOR OlUHCiKa CJIII'H~3JqlyeTcR no CBeTO,nlIO.IC' , YCTaHOBJIeHHoIAY Ha ne

pe,I(HeH naHe~ YCTpo~CTBa . 

~ rrpoBepKH paCioTH CHCTet~ per RCTpauHH ,I(aHHUX , paCIIo~o~eHHOH 

B H3Mep11Te~hHOM naB~OHe CHHXpoqe30TpoHa KB3, B 3RCnepHMeHTaRbHblX 

yC~OB~ ciUEa ocyme CTBJIeHa ee CER3h C y,l(~eHHO~ 3B~ EC- I040. B ciy 

cpepHYlO llaMRTh 113 3B.~ 3anRCHBaJmCh pa3JIW!HHe MaCClIDI< ,l(amrux. KOTO

pHe 3aTeM C'!HTbI~Cb H CpaBHHB~Ch C HOMHH~OM. 

YCTpOHCTBO ITOKa3~O BHCOKYID CTeneHh Ha.neXHOCTH B pa CiOTe. 3a 

HeCKO~KO CeaHCOB CBR3H C 3D:'" He CiH~O oCiHapyxeHO Hlf O,I(HOH OIlluCiKH 

rrpH cpaBHeHJm 3aImCaHHOM 11 C'-lHTaHHO~ HHrJo:pMaIUm . 

ABTOPH C'l:HTaIDT rrpHJlTHUM ,l(O~OM Bupa3HTh rrpH3HaTe~HOCTh 

B. A. CMHpHOBY R B.B.TpocpID~OBY 3a I10MO~b B paCiOTe. 
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rY3"'K 3., PbI~OB a.H .• U~raHoe 3.H. PI3-85-530 
AnnapaTHble cpeAcTBa npeABapM~e~b~oro xpaHeHMA ~"'3",~eCKO~ I1H$OPHa~"'M 
c npOTonma al<poHHoro Kanop",,,,eTpa YCTa,WSKM AEfllllH 

On",cblBalOTcR annapaTHble cpeAcTBiI, eQCTOAUHoIe M3 MOAYIIe';; 6ycllept1oii naMRTI1 
.. ynpasnAlOwero MM'" MHKponporpaMM.mrQ 1<0llTpOnnepa. IlPeAHa3HayeHHble A~A npCA
aap"'TeJ1bHOrO l(paH~t1"'A 11''''311yeCKOH ""'mopMau"'''' c npOTOTl1na 8APOHHoro Kanop",
",eTpa YCTBHQIIKH nrnll>11 MnAym, CiymepHoI:' n,lMATH. oonaA,uOUI .... B03MOlllHOC.TblO K8C
KaAHpOBBHMR. WM~CT I'MI<OCTb 64K GSHTiI M xapaKTcp",3YCTCR nO~HblM ~WKnOM AOCTY
TH1 - ~ 0a He. M"'I< p<lIlpl )r (l,lMMt,b('" KOHT ponnep , yc TaHaBn"'BaCMblI~ B YHl1sepcanbHoM 
AP']HBCP" eeTBM 0 Ka~eeTlle WCTOYH"'Ka nporpaMM, KpoMe ynpa8~eHMA HOAynRMH 
6y(!l~PHO'" naMAT", 8b1110nHAI!T T<lKHCC tPyIiKII"'''' oOlllero Ha3HaYeH"'A. Pa60Ta YCTPOH-

Taa opraH"'30aaHB TaK"'M oopa30M, 4TO HaKonneH",e ¢lH3"'4eCKO" Mt1$OPMa~"'M npo
"C.X°tllH BO epeMA npoxoHCAC!H"'R ny~Ka YCpe3 YCTaHoBKY. a nepeAa4a 3aperMCTpM
pOBaHHoH "H~pMa~H'" S 3BM ocywecTBnAeTCR 8 cnY4ae nonHoro aanOnt1eH"'A naMRT'" 
S MHTcpBanax HelllAY ~"'K~aMM YCKopl1TenR . TaKoH pelll"'M pa60Tbi 3Ha4"'TelIbt10 ]I0BbI
tUBeT CKOPOCTb COopa 3/(cnep.. MeHTanbHblx /laHHblx M ynpOlltaeT e3al1MOAe~eTBHe 
C 38M B pea~bHOM MBcwTa6e BpeMeHH Ha MHor",x nOTpe6"'TeneH . 

Pa60Ta BblnOnHeka B na60paTop",,,, BblCOKI1X 3HepnolH 0I1SlI1. 

Coo6meHHe 	 06benHHeHHoro HHCTHTYTa R,nepKblX Hccne.nosaHHA. Ay6Ha 1985 

nepeaOA o.c.a"'HorpaAoBo~ 

Guzik Z, 	Ryzhov V.N., Tsyganov E.N . P13-85-530
Apparatus for ~re l Imlnary Storage of Data 
from DELPHI Hadron Calorimeter Prototype 

The electronic equipment designed for intermediate data acquisition 
from DELPHI hadron calorimeter prototype and composed from buffering memory 
modules and control I ing sequencer are described. One cascadable memory 
module has a capacity of 64K byte with ful I access time better than 400 ns . 
The microprogrammable control I inq device conforms to the rules of the Uni
versal Branch Driver and except of ils basic functions perform~ several 
other tasks in experimental environment. Collection of data from front-end 
electronics Is conducted during accelerator spi I I time. Thurefore dump 
ing of accumulated data to the main computer may be accomplished in any 
suitable time . This mode of operation Improves a system perlorm<'lnce in com
put~r time-sharing regime. 

The investigation has been performed at the Labor<lt()ry of lIigh
Energies, JINR. 
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