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Konnap !1., Konnaposa 11., XopsaT n. Pl3- 9001 

Ci!CTeMa c rrporpaMMHbiM KOHTponnepoM Jl/151 aBTOMBTII'!eCKOil 

K811H6pOBKH 3KCI18pHM8HT8 CO CUHHTHJ11151UHOHHblMH 

H qepeHKOBCKIIMH C'!8T'!IIK8MII 

0!1HC8H8 CIICT8M8 ynpaBI18HII51 6110K8MII 6biCTp011 3/IeKTpOHHKII, p83Me

IUeHHb!MH MaKCHMBIIhHO B 4 KpeiiTax KAMAK, KO"'Opa51 cocTOIIT H3 nporpaMMHo

ro KOHTp01111epa II pa3Hb!X 6110KOB nporpaMM. C IICTeMa MO)l{eT pa60T8T B 8BTO

HOMHOM pe:>KHMe !10 !1p0I'p8MM8M OT BHyTpeHHIIX 6110KOB rrporpaMM HIIH OT 

38M II CIIY)l{IIT Jl/151 8BTOM8TH38UIIII KOHTp0/151 6biCTpOfl 3JieKTpOHHKII Jl/151 spe

MeHHbiX 113MepeHIIil C pa3peiUaJOIUeM speMeHeM I10p51/lK8 1 HC, /l/151 KOHTpOJI51 

YCHI1eHH51 <!>3Y II T./l. B 3KCI1ep11MeHTaX CO CUHHTHI11151UHOHHblMII II '!epeHKOBCKH

MH C'!eT'lHK8MU. 

Pa6oTa Bhmonaeaa n, Jla6opaTop1111 51/lepHbiX rrpo6neM OvHH1. 

Coo6meHHe 06be.nHHeHHoro HHCTHTyTa .!l,nepHbiX HCCJJe.nosaHH~ 

,Uy6Ha 1975 

Kollar D., Kollarova L., Horvath P. Pl3 - 9001 

The Control System for Automatic Calibration 
~f an Experiment with Scintillation and 
Cerenkov Counters 

The control system, consisting of various programming 
units and executive controller, which allows one to pro
vide control up to max. 4 CAHAC crates according to the 
program provided by the programming units or by the compu
ter , is described. The control system is intended for 
autonomous control of fast logic modules for time measure
ment with resolving time of about 1 ns, for high voltage 
control of the photomultipliers and so on in the physi
cal experiments with scintillation and Cerenkov counters. I 

I I 

The control system was designed at the Laboratory 
of Nuclear Problems. 

Communication of the Joint Institute for Nuclear Research 
Dubna 1975 

B nocneAHee apeMH yAensercs ace 6onhwee BHHMaHHe 

aonpocaM aBTOMaTH38UHH HaCTpoAKH H KOHTpong npaBHnb

HOCTH pa60TN ~H3HqeCKOH annapaTypN B npouecce 9KCfie

pHMeHTa. B aKcnepHMearax aa ycKopHTensx qacTH annapa

Typl>I 06bi'qHO pa3MeiUeHbl B pa3HbiX MeCT8X ( HHOr,lla Ha 

6onbWHX paCC'I'OHHHHX) H Tpe6yeTCH CBH3b 9THX OT,llenbHbiX 

-qacrea Me>KAY co6oa H c 3BM. DpH aaToMaTHqecKOH KanH-

6poaKe annapaTypbi a npouecce aKcnepHMeHTa qacro npH

MeHHIOTCH He TOnbKO CXeMbl 6biCTpOH aneKTpOHHKH, HO H 

MeXaHHqeCKHe Hmt: Me,llneHHO lleHCTByiOIUHe npH60pbi. Do-

9TOMY AnH ynpaaneHHH annaparypoA H KOHTpons ee pa6oTbi 

HMeeT CMbiCn HCDOnb30B8Tb aBTOHOMHbie CHCTeMbl ynpaane

HHH, pa6oTaiOIUHe no nporpaMM8M OT BHyTpeHHHX 6nOKOB 

nporpaMM HnH or 3BM. B AaHHOM coo6weHHH onHCbiBaercs 

CHCTeMa C nporpaMMHbiM KOHTponnepOM ( DK), KOTopag 

BMeCTe C pa3HblMH 6nOK8MH nporpaMM, KpOMe opraHH38UHH 

neqaTH H AHCnnes,no3aonseT cneAHTb 38 onTHManbHOH 

aenHqHHOH 3a,llep>KKH B KaH8nax cxeM coanaAeHHH, npoae

psTb ycHneaHe 4>3Y, nopor H wHpHHY BbiXOAHoro HMnynbca 

,llHCKpHMHH8TOpOB, ycnOBHH pa60TN CXeM COBll8,lleHHH H 

T.A. 
B ~H3HqecKOM a~cnepHMeHTe co CUHHTHnnsUHOHHbiMH 

H qepeHKOBCKHMH cqeTqHK8MH AO aaq8na H3MepeHHH H8AO 

npoaeCTH npoaepKy H KOHTponh aanaAKH annap8Typbi, 

B npouecce aKcnepHMeHTa - cneAHTb 38 pa6oroA annaparypbi 

H KaqeCTBOM 9KCnepHMeHTanbHOH HH~OpMaUHH H opraHH30-

B8Tb llpHeM, HaKonneHHe H 38llHCb HH~OpMaUHH ,llnH OKOHqa-
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TenhHoA o6pa6oTKH c ITOMOIUhiO 3BM. DpH aToM qacTo 

MO*HO crpyl111HpOB8Tb MOAyna, H811pHMep C'ieT'IHKH H YCTa
HOBO'IHhle C'ieT'IHKH AnSI rreqaTH H llH¢poaoA HHAHKBUHH

1 

B OTAenbHbiX MeCTBX KBpKaca HnH B pa3HbiX KapKaCaX T8K
1 

'1To6hl opraHasauHeA rre'laTH H AHcrrneSI saHHManacb crreuaa
nH3HposaHHbie rrporpaMMHbie 6noKH H KOHTponnepbi. B aKcne
PHMeHTe CO CUHHTHnnHUHOHHbiMH H qepeHKOBCKHMH C'ieT'IH
KBMH y~paBnSieMbie 6nOKH 1 KOHTpOnHpyiOIUHe pa6oTy 'IBCTH 
arrrraparypbi, pacnono*eHHoA Ha pa3HbiX Mecrax, qacro He 
3aHHMaiOT 6onhrne 4 Kpeii:ToB KAMAK 1 KOnH'leCTBo pa3Ho-
ro THI1a 3811p0COB o6cny*HB8HHSI MO*HO CBeCTH K 4-8, 
H rnasHaSI saaaqa DK cocTOHT B opraHH3BUHH o6cny*HBa
HHSI sarrpocos L • 

nnSI BBTOMBTH'ieCKOH 11pOBepKH H K8nH6pOBKH arrrrapa
Typbl B rrpouecce 9KCI1epHMeHTa, H811pHMep lJ.nSI BBTOMa
TH'ieCKOH H8CTpOHKH KaHanOB COBI18lJ.eHHH C pa3peili810IliHM 
BpeMeHeM 110pSilJ.Ka 1 HC 1 *enaTenhHO pa3MeCTHTb Kpeii:T 

KAMAK c yrrpasnSieMbiMH saaep*KBMH, cxeMaMH cosrraae
HHif, f'eHepaTG>pOM CBeTOBbiX HMITynbCOB H DK Herrocpea
CTBeHHO OKano 9KCI1epHMeHT8nbHOH ycTaHOBKH C $3Y. 

DK TOf'lJ.B lJ.On*eH o6ecrre'IHTh rrposepKy H 110A6op 011TH
M8nhHOH BenH'IHHbl 38Aep*KH B KaHanax CXeM COBI1BlJ.eHHH. 

nnSI rrposepKH H HBCTpOHKH arrrrapaTypbl H 11pH OTnaaKe 
rrporpaMM yao6Ho, ecnH nK MO*eT pa6oTaTb H B pe*HMe 
PY'IHoro KOHTpOnSI. 

Y HHBepcanbHOCTb CHCTeMbl ( B03MO*HOCTb HCI10nb30Ba
HHSI B pa3HbiX saaaqax) o6ecrre'IHBaiOr pa3Hbie 6noKH 
rrporpaMM (En). K KOTOpbiM 110lJ.KniO'leH nK Bepes Ma

f'HCTpanb yrrpasneHHSI (Control Dataway)/1( C MoaynSIMH B Kap
Kacax CBSI3biBaeT ero BepTHKBnbHBSI MBf'HCTpanb BeTBH 
(Branch Highway) H KOHTponnep KpeATa (KK). 3ToT DK 

MO*eT 38HHM8Tb n1060e MeCTO B KapKace, KpOMe CTaH-
llHH KK, He HMeer BbiXOAa Ha MBf'HCTpanb KpeATa 
( Data way) H aorrycKaeT rroaKniO'leHHe MaKCHManhHO 
4 KpeAros KAMAK. 

nK (pH c. 1 a) BKniO'laeT B ce6SI 16-pa3pMHbiA perHcTp 
lJ.BHHbiX ( D -per.) H 16-paspSilJ.HbiA perHcTp KOMBHA 

(X -per.), cxeMy l1.Hanora 1 o6ecrre'IHBBIOIUYIO CBSI3h c En, 
speMSI3alJ.aiOIUHif reaeparop H aernn¢parop 6esaapecHbiX 

4 

MAr~CTPAOb BETB~ 

PHc. I a. CTpyKTypHaSI cxeMa nporpaMMHoro KOHTponnepa. 

KoMaHa Z , C, I • Ha nepeaHeA naHenH HaXOlJ.SITCSI Kna

BHiliHbie Ha6HpaTenu 'IHcna - D 1 aapeca Kpeii:Ta - Cr 1 

CTBHUHH - N 1 cy6aapeca - A If ¢YHKUHH - F • Py'IHYIO 
rrpOBepKy MO*HO ocyrueCTBnSITb B pe*HMe C HCI10nh30B8-
HHeM CTBHlJ.BpTHOf'O llHKna HnH B IliBf'OBOM pe*HMe, KOf'AB 
llHKn KAMAK pa36HT Ha 10 HHTepsanos. nK MO*eT 
pa60T8Tb H B HerrpepbiBHOM pe*HMe C M8KCHM8nhHOH 'IBC

TOTO:lt 110BTOpeHH5I onepaUHH OKOnO 800 KfU. Ha rrepelJ.HeH 
rraHenH pacnonO*eHbl TBK*e HHlJ.HKBUHOHHbie naMrrO'IKH 
cocToSIHHSI perucrpa aaHHbiX 1 KOMBHl1. 1 UHKna KAMAK 
H ynpaBnSIIOIUHX CHf'Hanos. Ha 38lJ.HeH rraHenH nK HaXOlJ.HTCS 
pa3'beM BHernHero sanycKa reaeparopa UHKnOB KAMAK. 

PHC. 16 H pHC. 2 HnniOCTpHpyiOT pa6oTy nK BMeCTe 
c En. nK s oTseT Ha sarrpoc P (pHc. 2) oT En Bbipa-
6aTbisaeT carHanbi G1 M 1 E • CHrHan G paspernaeT 
Bn BbiCTaBHTb KOMBHllY CrNAF Ha IliHHbi MarucTpanH yn
pasneHHSI. 3aaHHM ¢poHTOM carHana M sanycKaeTCSI spe
MSI3alJ.aiOIUHH reHepaTop UHKnos KAMAK. CarHan E so 
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26n 

G' 

BflOK 
nPOrPAMM 

nPorPAMM.Hbl~ 
KOHTPOflnEP 

Pee. 16. CTpyKTypHasr cxeMa Jleanora Me:lKllY nporpaMMHbiM 
KOHTponnepoM e 6noKOM nporpaMM. 

BpeMSI BblllOnHeHeSI onepauee nne onpeJleneHHOH COBOKYllHOeTe 
onepaueii npenSITCTByeV llOSIBneHeiO HOBbiX 38llpOCOB p o 
c llOMOIIlbiO e!frHana Bsn· nocTynaiOmero lf3 sn, nplf nepe
Jl8'18 COBOKyllHOCTif onepaU!fll MO:lKHO BnlfSITb Ha .Qn!fTenb
HOeTb ClfrHana E • Pa3Hhie En qepea MareeTpanb ynpas
neHifH ll0JlKniO"'8Hbi nocneJlOB8TenbHO K nK. 3TO ll03BOn51eT 
npe OllHOBpeMeHHOM aanpoce P oT HecKonbKifX En Ha'laTh 

6 

pa6oTy TOMY Efl, KOTOpbiH H8XOJleTeg 6ne:lKe K flK, e 3a-
6noKepOB8Tb TaKeM o6paaoM noeTynneHee eerHana G' 
K oeTanbHblM En. 

C noMOIIlbiO eerHanoB BTA* -BTB* 6noKepyeTesr Bbipa-
6oTKa eTpo6oB Sl , S2, noKa He aaKOH'IeTesr Jleanor 
Me:lKllY KK e nK. KOM8Hllbl CrNAF B X-pereeTp e ll8H-
Hble B D -pereeTp aanecbiBaiOTesr BO BpeMsr Tl • 3aneeb 
ll8HHbiX B D -pereeTp ene 'ITeHee ea Hero MO:lKHO aanpe
THTb ea sn eerHanoM BeT~ v. neeBA08Jlpec N ( 31) eenonb
ayeTeSI JlnSI opraaeaauee 6e38JlpeeHhlX KOM8Hll! llOJlrOTOBK8 
Z , oqeeTKa C e aanpeT I • D.nsr oeTaHOBKe UHKnOB 
KAMAK llO npexolla eTpo6a Sl B enyqae, eene MOllYnh 
He roTOB npeRSITb ll8HHble ene eene MOJlynb JlOn:lKeH yn
paBnSITb XOllOM nporpaMMbi, npeJlyeMoTpeH eornaeHo/6/ 
eerHan H • BbmonaeHee OllHOH KOMaHJlbi BMeeTe c Jlean~ 
roM P - G - M ( - 200 He) e B T A* -B TB * ( - 600 He) aa

HeMaeT OKOnO 1,7 MKeo 

rnfrW<A"J~ 
•.awu10rA I a:;;; _____ ~ 

k 60 

BPEMR 3A)lAIOUII-11'1 rEHEPATOP 

He o6oJt«l"OH !.1C -MH7400 

6Y¢>EP 

--------~r~wAnbsr~~----------

MAri-1CTPA/1b YnPABilEHI-111 

Pee. 1 B. CTpyKTypHaSI exeMa BpeMH3aJlaiOmero reHepaTopa. 
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Pnc. 2. BpeMeHH&SI ARarpaMMa pa6oTbi nporpaMMHoro 
KOHTponnepa. 

B K&>KAOM na En (pnc. 4) aaxoARTCSI noruKa ARanora 
H nporpaMMHblH C'I9T'IHK ( nC) 1 KOTOpblH ynpaBnSieT no

PSIAKOM nocTynneHHSI KOMBHA Ha lliHHbl M8I'HCTpanH ynpaB-

119HRSio B aaancaMocrn or coanaAeaaii cHraanoa QEn' LBn 

H pa3HbiX lflnaroB En 1IOI'HK8 ynpaB119HHSI nc paapemaeT 
BbiCTaBHTb Ha WHHbi CrN AF MarucTpanu ynpaaneHRSI 
KOMBHAbi B nocneAOB8T91IbHOCTH1 onpeAeneHHOH nC, R1IH 
yCT8HOBHTb B napan1Ie1IbHOM KOAe HOBOe COAep>KHMOe nC, 
a TeM H Hoayro KOMaHAY ycnoaaoro nepexoAa CrN AF 
nporpaMMa, KOTopyro o6ecne'IHBaroT En, - >KeCTKaSI H 
o6ycnoaneHa nepenaHKOH COOTBeTCTBYIOWHX KOHT8KTOB 
KOMMyTBUHOHHOI'O nang nC. 

npaBH1IbHOCTb KOM8HAb1 1 npHCyTCTBHe MOAyng C ABHHblM 
8ApeCOM H T.A. npOBepSieTCSI H81IH'IH9M CHI'Hana llOATBep>KAe
HHSI Bblll01IH9HHSI KOMBHAbl X 1 KOTOpblH paapemaeT CABHI' 
nporpaMMHoro C'leT'IHKa En B KoHue curaana G • Bcno-

8 

MOI'&TenJ;:>Hbie CUI'H81Ibi, HanpUMep p x o p 8 o p c U APoo 
opraauayroT aHyTpeaaroro norBKY En. 

Ta~Mep, aanyCK89Mbl~ OT nK, Bbipa6aTblB89T B Te'leHue 
uuKna KAMAK curaanhr, cuaxpoauaupyrowue pa6oTy Bn 
C nK. En MO>KeT HM9Tb H BbiXOA H8 M8I'HCTpa1Ib Kpe~T8o 
KoMaHAa (CrNAF >En F(26) noaaongeT abraoa paaabrx 
En, KOrAa B HHX aaxoASITCSI qacTH OAHO~ nporpaMMhi. Ha 
nepeAHe~ ll8H91IH1 KpOMe ABYX pa3'b9MOB M8I'UCTp81IH ynpaB

neHHSI1 UHAUK8UHOHHblX 118Mll0'19K1 H8XOASITCSI H KHOllKU A1ISI 

PY'<~Horo ahraoaa - P, noAroToaKu- Z*En u curaana 'aa

HSI'i'o" - B*En (puc. 7). 
nK o6pawaeTCSI K MOAY1IIO B KapKace nocpeACTBOM KK, 

KOTOpbl~ SIB11SieTCSI ll8CCUBHblM ycTpO~CTBOM U ynpaB11SieT 
K8pK8COM T01IbKO nOA BH9lliHUM B03A9~CTBU9Mo npuMeHeH
HblH 3A9Cb ~K (puc. 3) SIB1ISI9TCSI ynpomeHHblM aapuaHTOM 
KK Tuna A 8 ' 9 7. HcnonbayeT nceBAOaApeca N ( 24)- A1ISI 

SnOK PACnPE!lEnEHIA~ 3AnPOCOB 
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Puc. 3. CrpyKTypaag cxeMa KOHTponnepa KpeiiTa H 6noKa 

pacnpeAeneHHSI aanpocoa. 
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MArUCTPAnb KPEHTA 

PHc. 4a. CTpyKTypaaR cxeMa 6noKoB nporpaMM BTI s 

C JIOI'HKOM CK8HHpOB8HHR. 

O.llHOBpeMeHaoro Bhiaosa 6noKoB N = 1 - 16, N(26)- .llJIR 

MYJlhTHa,llpeCHOI'O pe)KHMa, N ( ro )- .llJlR o6pameHH5f K KK 

H N ( ~) - .llJIR o6pameHHR K 6noKy pacnpe.lleJieHHR aanpo

coB ( BP3), c KOTopbiM coe.llHHeH qepea paa'beM Ha aa,llHeli 
naaenH. 

CHraan aanpoca o6cJily)KHBaHHR L MO)KeT 6hiTh Bhi.llaH 

Mo.llyneM aeaaBHCHMO oT onepauJH aa MarncTpanH. BnoK 
pacnpe,lleJieHHR aanpocos ( BP3) 7 I paapemaeT crpynnH

posaTb pa3Hhle 381Ip0Cbl IIO CHCTeMe IIpHOpHTeTa (pHC. 3). 

Tiocne aanpoca BeTBH BD CHI'HaJibi L na BP3 B .llBOH'iHOM 

KO.lle aanHChiBaiOTCR B BTI L , B KOTopoM c IIOMOIIIhiO npo

rpaMMHOI'o C'ieT':IHKa H CHI'HaJia OTBeTa Q L o6ecne':IHB8eT

C5f Heo6XO,llHM85f IIOCJie,llOBaTeJibHOCTb 06CJIY)KHB8HHR. 

B CBMOM npOCTOM B8pHaHTe BCIO 1IpOI'p8MMy IIOHCK8 

H o6cny)KHBBHHR aanpocos CO.llep)KHT BTI L (pHc. 46). 

TiocJie,llOB8T8JlbHOCTb KOM8H,ll IIOHCKa L 1IpH BhiUOJIHeHHH 

1IpOI'p8MMb1 1 COOTBeTCTBYIOIIIeM ,ll8HHOMy 381Ipocy, IIOCTeneH

HO nepe,llaeTCR H3 BTIL B X-perncrp TIK. 

10 
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I 
I 

EC/IH crpynnnposaTb B OT.lleJibHhiX KapKacax (pnc. 5) 
ynpaBJIReMble 6JIOKH 1 KOTOpbie Bbi3b!B810T C IIOMOIIIbiO L O.llH

H8KOBYIO IIO.ll1IpOI'p8MMY 06CJiy)KHB8HHR, TO MO)KHO BhiUOJIHe

HHe STOll IIO.lliipOI'paMMbl Opi'aHH30B8Tb C IIOMOIIIbiO CIIeUHa

JlH3HpOB8HHhiX KOHTponnepos ( CK). 0HH HMeiOT, 6naro,llapR 

paaMemeHHIO B KapKace Ha MecTe KOHTponnepa, B03MO)K

HOCTh B 8BTOHOMHOM pe)KHMe, C IIOMOIIIbiO CK8HHpOB8HHR 

qacTn a.llpeca NA, ynpaBJIRTh pa6oToli pa3HhiX MO.llyneli 

.llaHHoro KapKaca. B STOM cnyqae BTI L onpe,lleJIReT c no

MOIIIhiO KOM8H.llhl (CrN(30)A)CK F(26)aaqano BbiiiOJIHeHHR 

no.llnporpaMMhi B CK. 

TiporpaMMHhiM C':IeT':IHK C IIO.lliipOI'paMMOM MO)KeT Haxo

.llHThCR H B BbiHOCHbiX 6JIOK8X nporpaMM (pH C. 5) 
1 

He 

HM8IOIIIHX CBR3H C M8I'HCTp8JibiO ynpaBJieHHR. l1CIIOJlb30B8HHe 

.llBOH'iHOI'O C'ieT':IHK8 B Ka':IeCTBe .llOIIOJlHHTeJibHOM R'ieMKH 

BTI (6noK F- X ) (pHc. 4s) noasoJIReT opraHH30BaTh UHK

Jlhi 1Iepe,ll8':IH M8CCHBOB .ll8HHbiX HJIH IIOCJ18,llOB8TeJibHOe 

Pnc. 46. CTpyKrypHaR cxeMa 6noKoB nporpaMM Bn L 

o6cJiy)KHBaHHR aanpocos. 
.llJlR 
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MArlolCTPAilb ~nPABJ1Etl~l'l 

Pu:c. 4s. CTpyKTypaaSI cxeMa 6noKoB nporpaMM F- X 6noKa, 

'IT8HHe-3aiTHCb C ITOMOlllbiO ABYX UHKnOB o6MeHa: Bbi6opKa 
('F") H u:cnonaeau:e ("X''· Bo speMSI uu:Kna "F" (pu:c. 4e) 
3TOT 6noK o6pamaeTcSI K BEn c KOMaHAoA (CINAF)BEn F( 1~ 
scneAcTsu:e 'lero BEn BhiCTaenseT aa wHHhi Maru:cTpanu: 
Kpei!:Ta KOMaHAY CtNAF u:a BEn. 3Ta KOMaHAa aanHcbxsaeT
cg B 3TOM :>Ke UHKne B peru:cTp Dx 6noKa F- X, a B no-
cneAOBaTenhHOM UHKne "X" - a perHCTp X nK H Bbmon-
HHeTCH. nocne shmonaeHHSI csoeA nporpaMMhl BEn o6paTHO 
Bbl3blB88T EnL c rrOMOlllbiO KOM8HAbl ( CtN A) En F( 26). 

Ha pHc.6 npu:seAeH anropHTM nporpaMMbi AhSI o6cny
:>KHB8HH:SI aanpocoe, 38lllH:cpposaHHbiX a EP3. 3anpoc seTBH 
BD u:a BP3 H:3MeHHeT cocTOSIHHe cpnara P a EnL , H 
aocne AH:anora p - G- E c nK H8'1H:H88TCSI nporpaMM8 
nposepKH aanpocoe o6cny:>KHB8HHSI. Caa'lana aaaoCHTCH KOA 
GL H:3 EP3 a En L , noToM c noMOlllhiO nporpaMMHoro 
c'leT'IH:Ka a EnL npoHcXOAHT no~rcK aaKOAHposaHHhiX aanpo
cos. B cny'lae BHyTpeaaero OTBeTa snL QL= 0 H8 lllHHaX 
M8r'H:CTpanH: ynpasneHHSI BOCCT8H8BnHB88TCSI KOM8HA8 
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i 
I • 

Cr ( 0 ) N ( 0 ) A( 0 ) F( 0 ) H nou:cK npoAon:>KaeTcSI. npu: QL= 1 
shmonaseTcs cooTseTcTeyromas noAnporpaMMa H3 En L • 
nocne BbinOnHeHHSI A8HHOH ITOiliTporpaMMbl npOHCXOAH:T 8BTo
M8 TH'I8CKH c6poc L H rrpOAOn:>KaeTC SI ITOHCK HOBbiX Q = 1. 

nporp8MM8 AnSI 8BTOM8TH'I8CKOH H8CTpOAKH H npoeepKH 
Kaaanoa coenaAeau:H: paaMemeaa a Ens eMeCTe c noraKoA 
CK8HHpOB8HHH (pHC. 4a), npu: ITOHCKe BenH'IHHbl OITTHM8nh
HOA 38Aep:>KKH C ITOMOlllbiO nocneAOBaTenbHOCTH KOM8HA 
CHHMaeTCH KPHB8H 38Aep:>K8HHblX coenaAeHH:A Nee= f ( n3) 
scex Kaaanos cxeMhi cosnaAeau:A H cornacao npu:auu:n~ 
u:ano:>KeHHOMY a I 10 I , noA6u:paeTcs onTHManbHaSI senH'IHHa 
aaAep:>KKH. B npouecce 3Kcnepu:MeHTa noToM nposepSieTcs 
COCTOSIHHe yCT8HOBO'IHOI:'O C'19T'IH:Ka n (pu:c. 66) Ha BblBOAe 
CX8Mbl COBITaAeHHA, H B cnyqae He06XOAHMOCTH ( Q = 0) 
ycTaaasnu:saeTcSI Hosoe aaaqeau:e 3aAep:>KKH. BpeMSI AnSI 
HaCTpOAKH OAHOH 38Aep:>KKH B KaHane COBITaAeHHH 3aBHCHT 

~----:ET'i11K11 11 liCTAHOBO'iHbiE C'iET'ii1K11 

L_ ""' "'"'" 'n'"'•' 

3J1EKTPOH11KI1 C~n~:~SlEMbiE 6110K11 6b1CTPOH 

---- I I I .. I 

~nPABJ1SlEMbiE 6/10KI1 
6biCTPO~ 3/1EKTPOHI1KI1 

0 6/1, 

IPOrPAMM 

rli'(TPAI!MA ~06C/1\Dit1.4B. 
CKAH I r3AnPOCOBI 

k 38M 

Pu:c. 5. EnoK-cxeMa CBSI3H nporpaMMHoro KOHTponnepa 
c pa3HhiMH 6noKaMH nporpaMM H: MOAynsMH KAMAK. 
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Pac. 6a. AnropHTM nporpaMMbi anSI o6cny)I{RBaHHSI aanpocoa. 

OT 'laCTOTbl reaepaTopa CBeTOBblX HMITynbCOB, R npR 'iaCTO
Te 300 fU npoaepKa 3aHRMaeT OKOnO 0,5 C R ITOHCK - OKOnO 
16 c. To'IHOCTb ycTaaoaneHRSI onTHManbaoro 3Ha'leHHSI aa
aep)I{KR 3aBRCHT OT KpyTR3Hbl KpHBOH aaaep)l{aHHblX coana
A9HRH R OT U9Hbl mara, C KOTOpblM MeHSI9TCSI aaaep)I{K8. 
npa HeTO'IHOCTR onpeaeneHHSI mRpHHhl KpHBOH 38A9p)I{8HHhlX 
COBIT8A9HRH H8 nonyBbiCOTe :t_1 mar aenH'IHH8 8TOH mRpHHbl 
AOn)I{Ha COCTaanSITb npHMepHO 10 maroa, AnSI Toro 'IT06bi 
OTHOCHTenbH8SI HeTO'IHOCTb onpeaeneHHSI cepeAHHbl KpHBOH 
aaaep)l{aHHbiX coanaaeaaii: cocTaanSina :t_20%. ilnSI 34>4>eK
THBHoro KOHTpOnSI OH8 ):lOn)I{Ha 6biTb He 6onbme :t_25%. 
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I"PaaEPkA 1\l 

OOHCK /13 

Pac. 66. AnropHTM nporpaMMbi anSI npoaepKR Kaaanoa 
cxeM coanaaeaaii:: r - ynpaanSieMbiH reHepaTop caeTOBbiX 
RMnynbcoa; CC - ynpaanSieMaSI cxeMa coanaaeaaii: ; n -
ycTaHOBO'IHbiH C'i9T'IHK Ha BbiXO):le CC j fl3 - ynpaanSieMbiH 
6noK aaaep)I{KR; EnL - 6noK nporpaMM, a KOTopoM Ha
XOAHTCSI norHK8 CK8HHpOB8HRSI fl3. 
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PHc. 7 • 061IlHit BHll YCT8HOBKH, COCTOSIIIleit H3 llBYX Kpeit

TOB. B HH}I{HeM Kpeii:Te ,KpOMe ynpaBnSIIOIIlHX 6nOKOB CHCTe

Mbl, MoryT QbiTb pacnono}l{eHbl H ApyrHe MOllynH KAMAK. 

KonH'iecTso aeo6xOllHMbiX 6noKoB nporpaMM aaBHCHT oT 

KOHKpeTHOit 3all8'1H 0 CnO}I{HOC'rH nporpaMMbl 0 HCDOnb30B8HHS 

38M Ha nHHHH CBSI3H H T.ll. 

0nHC8HHbiit OK MO}I{eT pa6oTaTb H Ha nHHHH CBSI3H 

c 3BM c noMOIUbiO cneuHallbaoro En - 6noKa CBSI3H 

c 3BM. B HeM opraHH3yiOTCSI aanpocbi Ami CHrHanos npe

pbiBSHHii: 38M, norHKa llHanora C 38M , a TaK}I{e 

nepella'ia KOMaHll H AaHHbiX Me}l{llY CHCTeMoH: H 3BM. DnSJ: 
CBSI3H llaHHOii: CHCTeMbl C 38M Ha 6ollbiUOe paCCTOSIHHe 

Bblr'OllHO HCDOnb30BaTb nocneAOBaTenbHYIO nepella'iy llaHHbiX 

H KOMaHllo 
CxeMa BbiiUeODHC8HHOr'O nK no cpaBHeHHIO c aaanorH'i

HbiMH cxeMaMH KOHTponnepos /l- 5 I 6onee npocTa, TaK KaK 

HMeeT 6onee yaKyiO o6nacTb npHMeHeHHSJ: (HcnonbayeTCSJ: 

B OCHOBHOM ]J.nSI aBTOMaTH3aUHH KOHTpong CXeM 6biCTpOH 
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aneKTpofiHKH a npouecce aKcnepHMeHTa). DK cnoco6ea 

o6ecne'IHTb H opraHH3aUHIO neqaTH, JJ.Hcnneg H T.ll. CReTe

My C OK B03MO}I{HO npHMeHHTb Ha 6onbiUHX paCCTOSIHHSIX 

OT 38M H TaM, r'JJ.e HMeiOTCSI TpyJJ.HOCTH C llOllKniO'ieHHeM 

CHCTeMbl K nHHHHH CBSI3H C 38M. DpH nposepKe H HanaJJ.Ke 
annapaTypbl CHCTeMa MO}I{eT pa6oTaTb B aBTOHOMHOM pe

}i{HMe, a npH nepeJJ.aqe llaHHbiX B03MO}I{H0 ee llOllKniO'IHTb 

K mmHH CBSI3H c 3BM. Bo3MO}I{HOcTH JJ.aHHoii: CHCTeMbi 

B 6yJJ.yllleM ysenH'iaTCSI B CBSI3H C HCllOnb30BaHHeM 60nbiUHX 

HHTerpanbHbiX cxeM H MHKponpoueccopos JJ.nSI ocymecTsneHHSJ: 
6onee KOMnaKTHbiX nporpaMM. 

B 3aKniO'ieHHe asTopbi Bbipa}l{aiOT 6naroJJ.apaocTb 

lO .M.Ka3apHHOBy 3a llOJJ.JJ.Ei!p}I{Ky pa6oTbi H D.JiynTaKy 3a 
TeXHH'ieCKyiO llOMOIUbo 
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