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B nOCJIe,U,HHe rorrsr 60JIbIllOe pacnpocrpaaeaae nOnYtIHJIH MHKpOKaJIb

KYJIRTOphl pa3JIHtIHhlX THnOB. HapR,U,Y e HX HCnOJIb30BaHHeM no npRMOMY 

Ha3HatIeHHIO, pa3pa6aThIBaJIHCb anreprpeâcsr, n03BonRIOrn;He BKJIlOtIaTb 

3TH KaJIbKYJIRTOphI B H3MefHTenbHhle KOMnJIeKCbl ,U,JIR 06pa60TKH 3KC

nepHMeHTaJIbHhIX ,U,aHHhIX/ 1 , /. 

ilpe,U,CTaBJIReT HeCOMHeHHhlH mrrepec paCCMOTpeTb HCnOJIb30BaHHe 

MHKpOKaJIbKYJIRTOpOB B MaCCOBhlX npor-rsnunennsrx npaôopax, IllHpOKO 

npHMeHReTCR B pa3JIHtÍHhlX OTpaCJIRX aaponaoro X03RH:CTBa.B 3TOM CJIYtIae 

ornanaer He06xo,U,HMOCTb B KOHCTpYHpOBaHHH BbltIHCJIHTeJIbHhIX YCTpOH:CTB 

H3 ,U,HCKpeTHhIX 3JIeMeHTOB npHMeHHTeJIbHd K Ka)K,U,OH KOHKpeTHOH aanaue. 

Ilpeasryuiecraa HCnOJIb30BaHHR MHKpOKaJIbKYJIRTOpOB,KaK HaM Ka)KeTCR, 

3aKJIIOtIalOTCR B HX IllHpOKOH nocryrmocra H neureaaaae,a TaK)Ke B B03MO)K

HOCTH HCnOJIb30BaTb "roroasre" MaTeMaTHtIeCKHe cPYHKUHH ,U,JIR o6pa60T

KH HHcPopMaUHH. Ilpasreaeaae aexoropsrx THnOB npor-pastr-rapyesrsrx 
KaJIbKYJIRTOpOB n03BOJIReT TaK)Ke 06pa6aThIBaTb peayrn.rari.r H3MepeHHH: 

c nor-rouu.ro nporparara, 3anHCaHHhlX )3 HX naMRTH. 

B <pH3HtIeCKOM HHCTHTYTe HUHI1 CPB B resenae pana JIeT H3rOTOBJIR

rracs paanasnsre pazraoraerpasecxae npaôopsi, B KOTOphlX acrpoeusr 
MHKpOKaJIbKYJIRTOphl, CJIY)KaIUHe ,U,JIR cõopa, XpaHeHHfI, 06pa60TKH 

H oT06pa)KeHHR HH<popMaUHH. TaK, nanpar-rep, 6hlJIH H3rOTOBJIeHbl panno

r-rerp BVT-01, O,U,HOKaHaJIbHhlH: aMnJIHTY,U,HhlH: aHaJIH;3aTOp HMnyJIbCOB 

BVT-02, panaor-rerpasecxae aaanasaropsr 30JIhHOCTH yrJIR B aaarnrrn

xecxnx H naõoparopasrx npoõax BVT-03 H BVT-04. HIi)Ke ,U,aeTCR 

nonpoônoe orracaane nocrrenaero li3 rrepevacneansrx npH60pOB. 

BVT-04 npe,U,cTaBJIReT CO60H: 30JIOMep, pa60TaJOIUHH: no npaauany 
peracrpanaa '}' -H3J1YtIeHHR, nperepnesuiero .pacceRHlie anepen/ 3 , 4 7. EJIOK

cxeraa annapara norcaaaaa na pnc. 1. B npaôope HCnOJlb30BaH MeTO,U, 

KOHTpOJlbHOrO carnana .u..ITR no,U,aBJleHHH -armaparypmax HeCTa6HJIbHOcTeH. 

O,U,HaKo B orrravae OT 06hltIHO npar-renaer-n.rx B 3TOM MeTo,U,e ,U,BYX ~a,rr,HO

arcrnaasrx liCTOtIHliKOB, B BVT-04 acnonsayercs O.uHH HCTOtIHliK 41 Am 
aKTliBHOCTblO 2,5 MEK. 3TO 06CTORTeJIbCTBO ynpocrnno KOfICTPYKUHIO 

npaôopa, n03BOJlliJIO 3KOHOMHTb panaoaxraansre acroxaaxa, nOBhlCHJIO 

panaauaonayio 6e30naCHOCTb H .uaJIO B03MO)KHOCTb HMeTb nOJIHYIO H):I;eH

TlitffiOCTb KOHTpOJIbHOrO H paõosero liCTOtIUliKOB, tITO cyurecraeaao npa 

pa60Te no MeTO,U,Y KOHTpOJlbHOrO ClirHaJIa. P~60Ta npli60pa npOliCXO,U,HT 

CJle.uYIOllJ,HM 06pa30M. Tlocne sarrorraeaaa UHJIliH.upHtIeCKOH: KIOBeThl 

(~250 x 85) yrnera xpyrmocrsro O -;- 3 MM, Bhr.uaBaeMhlM ,U,p06HJIbHOH 

MaIllliHoH MilJI-150, Ha)KHMaeTCR KItonKa "CTapT". Flpa 3TOM 3anYCKaeT

CR UHKJI H:3MepeHHR ,U,JIliTeJIbHOCTblO 6 MliH. B nepaoxt nOJlYUHKJIe c nOMO

IllblO 3JleKTpo,U,BHraTeJIR (n03. 1, pliC. 1) CW1HllQBhIH 9KpaH (n03. 2) 

3aHHMaeT n03HUHIO, nepeK§Iii~MlKftiH~F.tM~IOKH3JIYQeHHR na 

i.ftoi!ltBMX EitC.lJeJlOUluei! 
-_. -- _. ...... 
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PHC. 1. BJIO:K-CXCMa armapara BVT-04 (CM. Te:KCT), 

C60PKY M3 4 CqeTqMKOB CI1-22r (n03. 3). Peracrpapyerca M3JIyqeHMe, 

pacceannoe nnepen np060M yrJIH. I1MnYJIbChI 01' CqeTqMKOB nOCJIe YCMJIe

HHH M ,n,MCKpMMMHalJ,MM (n03. 4) nocrynator B 6y<pePHhIM peracrp, 3aTeM 

B D,lJ;HY M3 aueerc naMHTM KaJlbKYJIHTOpa (n03. 5). Bo BTOpOM nOJIYlJ,MKJIe 

c nor-rouu.ro Toro xce 3JIeKTpO,lJ;BMraTeJIH KDJIJIMMaTOp (n03. 6) nepesreuta

eTCH B raxoe nOJIO)KeHMe, qT06hI ero OCb coanana c nparaoü, COe,lJ;MHHIO

uteü MCTOqHMK M3JIyqeHMH (n03. 7) c nerercropora. Ilpa 3TOM 3KpaHM

pyerca H3JIyqeHMe, nonanarouree na oõpasen yrrra, M perMcTpMpYIOTCH 

'Y-KBaH.ThI, M,lJ;YI.l.I,Me 'npar-ro M3 MCTOqHMKa qepeá lJ,MJIMH,lJ;pMqeCKYIO nOJIOCTb 

B uenrpe KIOBeThI. B ~TOM nOJIYlJ,MKJIe MCTOqHMK paõoraer KaK KOHTpOJIb

HhIM. Carnan nasana cuera M 3anMCM B HY)l(HYIO HqeMKY naMHTM asrnaer 
ceacopnoe YCTPOMCTBO (n03. 8) . 

Ilo OKOHqaHMM BhI6paHHOrO KOJIMqeCTBa lJ,MKJIOB M3MepeHMM (MMeeT

CH B03MO)I(HOCTb YCTaHaBJIMBaTb 1, 3, 6, 9 M T.,lJ;. lJ,MKJIOB) KOHTpOJIJIep 

(pMC. 2) nsmaer CMrHaJI naxarra 06pa60TKM MH<p0pMalJ,MM. MMKpOKaJIb

KYJIHTOp npOM3BO,lJ;MT ,lJ;eMCTBMe ,lJ;eJIeHMH CYMMbI qMCJIa MMnyJIbCOB, COCqM

TaHHhIX B nepasrx nOJIYlJ,MKJIax, na CYMMY qMCJIa MMny'JIbCOB, naõpaaasrx 
BO BTOphIX, paCCqMThIBaeT 30JIbHOCTb no ypaBHeHMIO npasroã c K03<P<PM

lJ,MeHTaMM, aanepen 3anMCaHHhIMM B COOTBeTCTBYlOl.l.I,MX Hqei1:KaX naMHTM, 

M orofipaxcaer BeJIMqMHY 30JIbHOCTM na CBoeM lJ,M<PPOBOM HH,lJ;MKaTope. 

Pa60Ta KaJlbKYJIHl'Opa' ynpaBJIHeTCH qepe3 ero KJIaBMaTYPY c noraoursro 

anreprpeácaoro YCTpoMcTBa, COCToHl.l.I,erO M3 ·KOMMYTMPYIOI.l.I,MX nonynpo

BO,lJ;HMKOBhIX 3JIeMeHTOB. TaKoM cnocoõ n03BOJIHeT ifCnOJIb30BaTb JIIO

60M KOMMepqeCKM ,lJ;OcTynHhIM KarrbKYJIHTOp ,lJ;JIH KOHCTpYMpoBaHMH 

pmMOMeTpMqeCKMX M3MepMTeJIbHhIX rrpaõopoa. 

TpY,lJ;HOCTM, CBH3aHHhIe c Hé60JIblllOM CKOpOCTblO narconneaaa MH<p0P

MalJ,MM "sepes KJIaBMaTYPY" B npaõope, npeO,lJ;OJIeHhI nYTeM MCnOJIb30Ba
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PHC. 2. -BJIO:K-CXeMa :me:KTpOHHOro per-actpapyioruero YCTpoHcTBa arma

para BVT-04. 

HMH 6y<pepHoro perncrpa C nOCJIe,lJ;YIOI.l.I,I1M (nOCJIe OKOHqaHMH cuera) 

,lJ;06aBJIeHMeM ero conepacanaa B nar-rrrrs KaJIbKYJIHTopa. TaKMM nYTeM 

Y,lJ;aeTCH per-acrpaponars ôorn.mae CKOpOCTM cxera, ,n,OxO,lJ;HI.l.I,Me no ne

CKOJIbKMX MrlJ" 

Pe3YJIbTaThI McnhITaHMH 30JIOMepa BVT-04 na 06pa3lJ,aX yrJIH 060ra

TMTeJIbHOM <pa6PMKM nOJIHOCTblO nO,lJ;tBep)J.MJIM namn.re TeOpeTMqeCKMX 

pacueron (na 3BM PDP-11/20) no TaKMM napasrerpaxr, KaK qYBcTBMTeJIb

HOCTb K 30JIbHOCTM, conepacanae Fe2 ° 3 , BJIa)KHOCTb, nanaxae npa BhI6paH

HhIX reOMeTpMqeCKMX namn.rx armapara nJIaTO no TOJIIIJ;MHe CJIOH yrJIH 

B KIOBeTe M l'.n. Ha pMC. 3 M 4 nOKa3aHhI, K npastepy, 3KcnepMMeHTaJIbHhIe 

3aBMCMMOCTM CKOpOCTM cxe-
Ta 01' TOJII.l.I,MHhI CJIOH yrJIH 

ripa pa3JIMqHhIX 3HaqeHMHX N
 

30JIbHOCTM M npavraa 3aBMCM


MOCTb CKOpOCTM cuera 01'
 

30JIbHOCTM npoõ yrJIH co


OTBeTCTBeHHO. 3 KCnJIyaTa


lJ,MH npnõopa noKa3aJIa, qTO
 

,OH BnOJIHe paõorocnocoõen,
 

~ 
'I naneacen, .a TOqHOCTb ero
 

nOKa3aHMM Y,lJ;OBJIeTBOpHeT
 

Tpe60BaHMHM npOM3BO,lJ;

PHC. 3. 3asHCHMOCTb caera ne
Te:KTOpa N OT TOJII..UHHbI CJIOR 

yrJIR B :KIOBeTe l. '8 ti ~CM 
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PHC. 4. 3aBHCHMOCTb ornoureaaa NjM OT TOJI~HbI yrJIR l 

B KIOBeTe. N - cuer ,IJ,eTeKTOpa npa nepescpurraa npasroro 
l 

li 
nysnca OT HCToquHKa, M - cuer KOHTpoJIbHOrO HCToquHKa. 

j 

CTBeHHoro npouecca. npHMeHHeMblH B rrpnôope xansxyrnrrop TI-55 
(Texas lnstruments) naer B03MO)KHOCTb xamrõpoaars 30nOMep na oõpaa
uax nanaoro BH~a yr-na c nOMOI.I.J;blO anr-oparwra r-rerona HaHMeHblllHX ll" KB~paTOB, aanacauaoro B ero naMHTH. 

nMTEPATYPA 

1. Ca30HOB c.n. nT3, 1985, N~2, c.73. 
2. HapKflBHqJOC B.K., PaqJOKaHTHC r., DT3, 1985, N~2, c.74.· 
3. Py,IJ,aHOBCKHH A.A. H Ap. "3aBOACKaR na60paTOpHR", 1975, N~8, c.995. 
4. PyAaHOBCKHH A.A. H ,IJ,p. nAH CCCP, 1973, T.208, N~6. 

I, 
II 
,.' 

!
l,!!~'
I) 
" 
~l: 

rJ 
.,!~ 

:1 
) 

[,
 

Bo Jlarc Baat- H rtp. 18-86-752 

Pa,lJ;HOMeTpI1QeCKI1H aaanaaarop 30nbHOCTI1 yrrra 
co BCTpoeHHblM MI1KpoKanbKynHTopoM 

Onl1CaH MO)l,mfmU;l1pOBaHHblM: pa.)l,110MeTpI1QeCKI1M: aaanaaarop aorrs
HOCTI1 YrJIH. ,llnH perl1CTpaU;1111 11 o6pa6oTKI1 I1HQJopMaU;1111 npar-reaea 
MI1KpOKaJIbKYJIHTOp. 06cY)K)l,aIOTCH npeavryutecraa ero I1CnOJIb30BaHI1H 
B Mac~oBblX npovtsnurreaasrx pa.)l,110MeTpI1QeCKI1X npaôopax. 

Pa60Ta BbITIOJIHeHa B Jlaôoparopna xnepasrx peaKU;I1M: OI1HI1. 

Ilpenpmrr Oõsenaueaaoro HHCTHTYTa anepasrx accnenoaanaâ. Ilyõaa 1986 

IlepeBo)l, O.C.BI1HOrpa.)l,OBOH 

Vo Dac Bang et al. 18-86-752 

Radiometric Coal Ash Meter 
with Build in Calculator 

Modified radiometric coal ash meter is described. The pocket cal
culator was used for data acquisition and processing. The advantages of , 
its application in industrial radiometric apparatus are discussed. 

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