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BBEAEHHE 

Uenb~ AaHHoH pa60Tw 6~no C03AaHwe cOBpeMe HHoH, OT HOC~Tenb HO 
npocToH H B TO me BpCMR MHoro~eneBOH C~C TeMW ynpaBneHHR H3Mcpe
HHeM H c60pa AaHH~X, npe AHa 3Ha 4e HHo A AnR 06cnY~HB aHHR H3MepH
Ten b H~X YCT POHCTB yCTa HOBK" PHnC. Ha 3TOH yCTaHoBKe npOBOARTCR 
MaTepHanOBeA4eCKHe HccneAOBaHHR C Hcn onb30BaHHeM nY4KOB TR~e 

n~x HOHOB/I/. Ha OCHOBe n pOBOA HM~ X H3MepeHHH onp eAenR~TCR Ta KHe 
xapaKTepHCTHKH, Ka K HHT e HCHBHOC Tb H npOCTpaHC TBe HHoe pa c n pe Ae 
n e HHe HOHHoro nY4Ka / 2 / , BpeMeHH~e 3aBHC~MOCT H pa3nH4H~X BenH
4HH, TeMnepaTypHwc 3a BHCHMOCTH ~ T . A. 

6narOAa pR xapaKTepy ~3MepReM~X ¢H3H4eCKHX RBneHHH CHC TeMa 
06ecne4HBaeT ynpaaneHHe H c 6 0 p AaHH~X C BpeM eHH~M ~ HTepBanOM 

OKono 1 c. 
H3MepeH~R ocy~e c TBnR~TC R no c peA CTBOM ~ H¢p oBoro npH6opa, 

BC TpoeHHoro B cHc TeMy H p e rHcTpH py~er o 3neKTpH4eCKoe Han pRme
HHe, 4ac ToTy, ne pHOA H 4Hcno HM ny nbCOB. 

I . 06U\Nl XAPAKT EPHCT HKA CHCT EMbl 

Ha pHcyHKe n pHBeAe Ha 6noK-cxeMa CHCTeMW. UeHTpanbHwM npo
4eccopOM / u n/ cnY~HT MHKpon p04eccop Z80, KOTOPbl H B AaHHOM cny
4ae RBnReTc n 4a CTb~ M~KPO-3BM ZX81. BBOA KOMaHA /nporpaMMHpo
BaHHe/ COBepwa eTCR C Hcnonb30Ba HHeM KnaBHa Typw Ma WHHW Ha R3WKe 
6eA3~K ~nH B MaWHHHOM KOAe. 

B Ka4eCTB e AHcnneR ~ cnonb3yeTcR TeneBH30p, n pHcnoco6neHHblH 
TaK~e K npHeMy 31j- r o KaHana AMB.KacceTH~H MarHHTo¢OH npeAHa3Ha
4eH AnR xpaHeHHR n po r pa MM H HaKonneHHR AaHH~x H3MepeH~H . npH 
nOCTpoeHHH C~CTeMW MomeT 6~Tb ~cnonb30BaH n~oH TeneB~30p 

H MarHHTo¢oH. 
HHKPonpo~eccop Z80 c 16-6HTHoH WHHOH aApeca Mo~eT aApeco

BaTb 64 K6aHTa BHeWHeH naMRTH. AaHHaA na MRTb npOH3BonbHoro AO
c Tyna B HaweM cny4ae AenHTCA c neAY~HM 06pa30M: 8 K6aHT nsY, 
KOTopwe cOAep~aT HHTepnpeTa TOp R3~Ka 6eH3HK, 16 K6aHT SynB 
AnR xpaHeHHA nporpaMM, 32 K6aHT SynB AnA xpaHeHHR AaHHwx.KpOMe 
Toro, 8 K6aHT OTBOAHTCR Ha CBA3b C BHeWHHMH YCTpoHcTBaMH. 

06 be M naMRTH AnR nporpaMM /16 K6aAT 3ynS/ COOTBeT cTByeT 
Tpe60BaHHAM 3aAa4 ynpa BneHHA H c60pa AaHH~X cpeAHeA cnomHOCTH. 
nOAnporpaMMw , Ha nHc a HHwe B MaWHHHOM KOAe H Hax OAR~ HeCR TaK ~e 

B 3 TOH 06naCTH naMATH, BO MHorHX cny4aAx yn po~a~T nporpa MMy 
H YCKOPA~T pa 6 0 TY CHC TeM~ ••© 06t.e,wmemDolA HHCTHTYT RAepHYlt HCCJ1e.AOBllHBA Jb15Ba. 1985 
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32 K6aHT 3ynB B OCHOBHOM paCC4~TaH~ Ha xpaHeH~ e pe ay nbTaToB 
~3Me peH~A, XOTR np~rOAH~ ~ AnA xpaHeH~R n~~x AaHH~x nporpaM
M~ . B npe AnonomeH ~~ , 4TO OAHa T04Ka Tpe6ye T ~aMep e H~R Tpex Be
n~4~H , KamAaR no 3 6aHTa, B~weYKa3 aHHaR 06naCTb naMR T~ c noc06 
Ha xpaH~Tb np~6n~3 ~ Ten b Ho 3500 T04e K ~aMepeH~R. 

MemAY B H eWH~M~ YCTpoHcTBaM~ IBYI ~ C~CTeMH OH W ~HO H nOMe
~ae T CR B Ka4eCTBe 6Y$epa nporpaMM~pyeM~R ~HTep$eRc AnR BH eWH~ X 

YCTPOHCTB I pPI!. 3 aAa4eH ~HTe p ~eHca ABnReTCR nepeAa4a KOMaHA~ 

AnA BY S per~C T p~, HaXOAR~H CCR no AaHHoMy aApecy, a TaKme C4~
T~ B a H~ e pe rHC TpOB BY ~ nepeA a 4a ~ H ~opMa4~H AnR ~ n. Be e 3TO ocy
~eC T B nReTCR nporpaMMoH nOA ynpaB neH~ eM ~n. 

B Aa HHoH C ~C TeM e K B~X OAY ~ HTep~eHca PPI nOAKn ~4eH~ cneAY~

~~e YC TpoHcTBa: 6noK AnR ~3MepeH~R Ha n pR meH ~H , ~Me~~~H 4 BXOAa; 
YCTPOHCTBO AnR ~aMepeH~R 4aCTO T~, nep~OA a ~ 4~cna HMnynb coB, 
~Me~e e 8-pa~PRAH~H ~HA~KaTOp, a TaKme HeCKonbKO pene AnR B~
nonHeH~R nOCTaBneHH~X aaAa4 ynpaBne H ~ R. 

no npo rpaMMe, npH n OM ~H yKaaa HHo ro HHTep~eHca, M~K poM aw~H oH 

B~6~pa e T cR OA~H H3 BXOAOB Ha npRme HHR, pemHM pa6o T~ H3Mep~Te n b

Hor o npH6opa, nOAae TCA c~rHan onpoca H3Mepe HHR H n e p e K n~ 4a~T C A 

pene ynpaBne HHA. OHH RBnR~TCR B~XOA H~M~ KOMa HAa MH. BoaMomH~e 

BxoA H~e Aa H H~ e : C4HT~BaHHe nOKa aa HHR HHAHKaTopa, aHaK peaynb
TaTa , Me CTO AeCRTH4Ho r o a HaKa H CHrHan KOH 4a HaMepeHHR a T npH
6o pa . 

CBA3b YC T a HaB n~B aeTc A npH nOMO~~ n porpaM M~pyeMor o H H T ep~eHca 

CBR3H I PCI! . 3aAa4a H aMepe H~R BpeMe HH, 06pa6oT K ~ AaHHblX B cnom
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H~ X cny4aRx H npeACTaBneHHe npo r paMM ~ AaHH~X B Hane4aTaHHOM 
s HAe p e wa~TCR B HaweM cnY4ae noc peACTBOM CBR3~ C 3BM TPA 11 / 40 , 
pac nonome HHoH B APy roM nO Me~eHHH . OnHCblBaeMa R CHCTeMa H TPA 11/40 
co eAHHeHbI AByMR CK pY4e HHblMH napa M ~ npOBOAa. Ha suxone PCI ' HC
non b3ye TcR pemHM pa60Tbi TOKOBor o reHepaTop a . npHeM H ne peAa4a 
H H ~opMa4~H npoHcxoAR T B aC~HxpOHHOM pe~HMe co C K OPOCTb~ 

1,2 K6HT/c. Co e TopOHbI TPA 11/ 40 Hcn onb 3ye TcR OAHH ~3 TepMHHan b

'I HbiX KaHanOB. TPA 11/ 40 MomHO Henonb 30BaTb Ta Kme B Ka4 e CTBe r e 
HepaTopa BpeMe HH H AnA xpaHeHHR Heo6xOAHMOH ~H~op Ma 4~~. Kor Aa 

~	 CKOpOCTb MHKpOMaWHHbI ZX8 1 MeHbwe Heo6xOA ~MOH ~nH B cny4ae 06 

p a6 o TK~ 6onbworo MaCC~ B a Aa HHbl X, 3aAa4H Mo r yT 5blTb pa 3AeneH~
 

MemAY AB YMR MaW ~ H aM~ C ~c nonb 30B a HHeM WHPOK~X B03Mo~HocT eH
 

TPA 11/40.
 

2. OC0 6EH HOCH1 PA60Tbi CI1 CTEMbl 

I1 H Tep~eHcoM MemAY BHeWH HM ~ YCTpoHcTs a MH H CHCTeMHOH W ~HO H 

RBnRe TCA PCI :, OCHOBaHHblH Ha MHKpocxeMe I NTEL 82 55 IcooTBe TcT
BY~~~H c OBeTcK~H a Hanor K58011K55/, KOTopaR nerKO COBM e ~aeTCR 
C WH HOH Z80. 

l1a Tpex BoaMomHblX pemHMOB 3Toro ~HTep~ e~ca / 3 1 Hc non b3ye TcR 
pemHM 11011. AnA 3To r o H Me ~TC R ABa 8-6HT H~X no pTa IA H B/, a nopT 
C pa 3Ae nAeTCA Ha ABe r pynnbl AByHa npaBne HHOH CBAa H IC O-C3 H C4 -C71. 
113 8 6~T OB nop Ta A Hcnon baye Te R Bce ro 5. ne pBble 4e Tbipe npeAHa a 
Ha4eHbI AnR aApe ca 4HH B HeWH~X YCT POHCTB. nRT bl H 6HT IA41 06 0aHa 4a
e T CHrHan rOTOBHOCTH BXOAHblX Aa HHbl X IAnR BY/ . 

l1a 8 BblBOAOB nop r a B Hc non b3YlO TC A uer upe I BO-B3/, OHH ne pe 
Aa~T AaHHble AnA BY. 

4eTbipe MnaAWHX 6 HTa nop r a C ICO-C31 n p~ H HMa~T AaHHbie OT BY. 
TaK KaK BO BHe WHe M npH60pe npOBOAa - 06~H e AnA BBOAa-BbIBOAa 

AaH HblX, TO nR T~R 6 HT nopTa A IA41 Bbl6Hpae T HX. 
nOcneAHHH 6HT nopr a C IC7 I paapeuraer BBOA Aa HHblx B oera c r pu 

BHeWHero np H6o pa. 
r nas Ha R aaAa4 a PPI ' - o6cnymHs a Tb 6HC 4a CTOTOMepa I INTERSI L 

lCM 7226A/ . K 3TOH HH Ter pan bHoH cxeMe nOAKnlO4e H 8- pa apRAH blH 
4~~POBOH ~H AHKaT Op . X OT~ caMa M~K pocxeMa HMeeT 60n bwe BoaMO~
HocTeH, Mbi ~cnonb3yeM TonbKO pemHMbl HaMe peH~A 4 aC TOT~ , ne pHoAa 
~ ne peC4eTa . 

I 
B biw eYKa3a H Ha~ HHTe r pan bHaR cxeMa COAep mHT e ce6e oC4Hnn RTop 

4a CTOTbi Ha 10 M r ~ ~ Bce HymHble AnR p a 6o T~ HHAHKa Topa c xeMbi. 
MaKc HManb Ha~ 4aC TOTa B pemHMe pa60Tbi 4aCTOTOMe pa H ne pe C4e Ta 
paS Ha 10 Mr4, a B pe~~Me ~aM epeHHR nepHOAa - 2 Mr4 . B pe~H Me 

4aCTOTOMepa no ~enaHH~ non baOBa TenR B~6H pae TcA epeMA ~aMe peHHR 

10 MC, 100 MC, 1 C H 10 c . Ma KcHMan bHoe paapewe HHe - 0,1 MC . 
B n ~ 60M pemHMe npoMemyToK epeMeHH MemAY ~a Me pe HHAMH paBe H 0,2 c . 

Bbl60p HyMIHoro pemHMa , BblBOA Aa HHbIX, KOMa HAa AnR HOBor o Ha 
Me peHHR oc y~ecTBnR~TCA KOMa HAaMH 4e HTpan bHo r o np04e cco pa 4e pe3 
PPI. 
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PPI cnY~H T H HHTe p$eHCOM npH60p a no 4eTbipeM BxoAaM AnA ~3
Mepe H ~A H an pA~eH~A , KOTopoe n pO~3 BOA ~ TCA C nOM~ b~ npe06 pa30 
Ba TenA HanpA~eH ~A B 4a c ToTy l AD 458 / . B ~ XOA H OH CHr Han npe06p a
30Ba Ten A He noc peACT BeHHO np ~HHMa eTCR 4a CTOTOMepOM. npe 06pa 30 
BaTen b 06pa 6aT ~BaeT HanpR~eHHA B npeAena x 0- 10 B. 

K OAHOMy ~3 BXOAOB 3Toro 6noKa nOAKn~4a e TCA npe Ayc ~ nHT e nb 

C YC HneH ~eM 103 AnA ~3MepeH~A H ~3 Koro Han pA~eHH R OT TepMona p~. 
Ha 3TOM BXOAe norpeWHOCTb H3MepeH~R Han pR ~eH ~A COCTaBnRe T +2 0 MK B, 
Y OC Tanb H~X BXOAOB: +5 MB. -

Kpoa e nepe4~cn eHHbix $YHK 4~H , K B~XOAY PPI nOAKnlO 4e Hbi pe r a c r > 
Pbl C OTAen bHblM aApeCOM AnR nlO6blX 4ene ~1 ynpaaneun a . B 4~C lle r a 
K~X 3aA84 RBnReTCR ynpaBne H~e A~ar HOC T~4e C K HM GnOKOM ~OH H o r o 

nY4Ka / 2/ . 
nOcneAoBa Tenb Ha A CBR3b C TPA 11 /40 06ec ne4e Ha n por paMM~pye 

/oIblM I1HTe ptlJe l1COM CBA 3~ /82 51 I1l ~ PM bl I NTEL/ . Ii ~ C 8251 /c oBeTc K~ iII 

a Han or: 580 BB511 pa C C4 ~ T a Ha Ha aCHHxpoH Hy lO ~ CMHXpOHHylO ne pe 
Aa4y . B HaweM cny4ae oc y~ecT BnReTCR aC~HxpoHH~H pe~~M co CKO 
POCTblO 1200 6~T / C . Ii~C 8251 T a K~e HenocpeACTBeHHO nOAKn~4aeT CR 

K W~ He np04ec copa Z80. 
~H Tep$e Ac. CBA 3a HHblH C np~6opoM. 11 HH Tepl1leHc AnR ne peAa4H 

AaHHblX 4e pe3 Ka6en b , He C4~T aR HeC K on b K~X Hecy~eCT Be HHWX 3n c
MeH TOB, npeACT aBnRIO T C060H 0AHY M~KpocxeMY oon bwo r o ~H Terp~ po

BaH~ fl. 

On~caHHa A C ~C TeMa 6blna ~cnonb 30Ba Ha B 3Kcne pHMe HTax ~ nOKa
3ana B~COK~ e 3 Kc nnya Ta 411oHHbl e Ka 4eCTBa . OHa Mo~ e T 6bl Tb ~cnonb 

30Ba Ha B 3a Aa4 a x nOA06 Hor o pOAa , rAe He Tpe6ye TCR 60n bwa R CKO
POCTb c60pa AaHH~X , a 411cno H3M e pReM~X napaMeTpOB He n p eB~w a eT 

10. 
~3MepeH~A H ynpaB neH~e n pO~3B OAR TCA no nporpaMMe. KOTopaA 

onepaTHB HO ~1 3Me HRe TCR B COOTBe T C TB~~ C T pe60B a H~ AM~ 3Kcne pHMe HTa . 
3¢¢eKT~BHoCT b C HCT eM~ YBenH4~BaeTCR 3a C4eT HM e lO~eHcR CBR3H 

Me~A Y 3BM ZX81 H TPA 11 / 40, rAe npo4ecc H3M e peH~A yn paBllReTCR 
nlO6oi1 ~3 H~X . KpoMe To r o , 3a Aa4H MoryT 6blTb pa 3Aenc Hbl M e ~AY 

AByMR M aW~HaM~. 

B 3aKnlO4eH~e aBTop~ 611aroAapRT B.A. ~eroneBa H M. HacoAH 3a 
nnonoraopaoe 06 cY)l(J:\eH~e aon pocoe , C BR 3 a H '~~X C BblnonHeHHeM Aa H
HOH pa60T~ . 
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Pao oW I 1I1,IIIU,llfJeIUI D Jlanop a-ropua HAepHbIX peaKlJ,UII OIUUI. 

P7-85-26 1Xal3<1I1'I:lK I\. II JlP. 
CII CTeM;l Ylll'flUJWllJUI II coopa na inuax 
YCT.'lIlOUKII )l,JliI PilAII ClllllOIIIIOI'O IlCeJleAOn3H1UI 
n J1a CTII'II ~ l'kIl K C[)Oi\cTIJ /PIInC/ 

CooC5C\eHlfe 0010CAIlIlellHOro II HC TltTYT8 R.uepHblX Hccne.uOB8IG1A . n ye Ha 1985 

uu cuuae -rca MIlOl 'OlJ,e.neBaH cucresra vnpaaneuaa II coopa AaH
nux AWl uClCJIYllIIlS<lIllIH 113MepwrenbHbIx YCTPOHCTB MaTepltanoBe,u,
4 ~ 1' 1111::-: 'JKl' IIl'PII~1L' 11'1'013 n HMHT<1lJ,110IlHbIX accrrenoaamrux 11<1 nuxno-rpo
1I<l:~ lUll' ()JIBI!. Cll c'T'e~w OCIIOBall<1 ua MHKpo-3BM ZX81 . IIsMepeHlul 
II )'JJpaIlJll'IJJJlo 11POII'J lIoAHTCR no npor'paaxe , KOTOPYlO MOlKllO onepa
TIIEIIO 1I",1Ml'lllI Th II COO'T'IICTCTBHII C Tpe150saHHRMH 9KcnepHMellTa. 
3ljxpeKTIIlIII1lI 'T1, "Ill"I 'l!~f1, J pa cunspae r-ca 3<1 C4CT HMelOIlleficR CBRSII 
"Ie;«,II,y 3 B ~ 1 ZXH I II 'I'PA 11/40. Ormcauaaa CHCTeMa MO)!l;eT 6bITb 
HCnOJlb3tJ ll'III., II ')'ICIIP jHlMeItTaX, "Ae lie Tpe6yeTcR ()onhill3H CKO
PO CTh c50 pa n .iuuux II lSonbwoe xucnc 113MepHCMbIX uapaxe-rpoa . 

Ilepeson O. C. Bnnor-panoaort 

Havancs~k K. et a l . P7-85-26 1 
Data Logging and Measurement Control System 
for Apparatuses of Radiation Haterilll Research Experiments 

A versatile measuremen t control and data logging system 
has been developed to serve t he measuring a pparatuses of simu
lation experiments based on cyclotrons at the Laboratory of 
Nuclear Reactions , JINR. The system is based on the ZX81 
microcomputer. Its operation is controlled by programs . which 
give versatility to the system. The system effectiveness is 
extended by the on-line connection between t he ZX81 and 
TPA 11/40 computers . This system can be used in similar ex
periments, where a high speed of data acquisition and many 
parameters to measure are not needed . 

The investigation has been performed at the Laboratory
 
of Nuclear Reactions , JINR .
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