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nerpoa A.r., CaphI'leaa· B,K., CHaaea A,H, 13 - 8581 

ABTOM8TH'l9CKOe H3MepeHH9 xapaKTepHCTHK KaHanoa coananeHHil 

nng CUHHTHnnsmHOHHbIX C'IST'IHKOB 

OnHcaaa aBTOM8TH'l9CKag CHCTeMa, npenaaaHa'leHHag nng CHRTHR KPHBbIX 

aaneplKaHHhIX COBnaneaHil H H3MepeHHR CKOpOCTH C'ISTa B KaHanax CUHHTHn

nsmHOHHb!X cqeT'IHKOB, KalKnag KOHTpom,aag onepaUHR npOH3BOaHTCR onao
BpeMeHHO BO BCSX H3MepR9MbIX KaHanax, C'IeTHaR H ynpaBnRIOWSR annaparypa 

Bhmonaeaa a craanapTe KAMAK. O6pa6oTKa HHqiopMaIIHH npoHaaonHTCR 

B 3BM HP 2116C. TTpHBeneHhI 6itoK-cxeMbI paapa6oTaHHhIX nporpaMM, 

CHcTeMa npHMeHRnacb B aKcnepHMeHTSX no H3y'leHHIO pacceRHHR 

IlHOHOB Ha mtpaX renHR, KOTOpb!S npoBOaRTCR C nOMOWbIO CTpHMSpHOil 

KSM9pbl, ynpaBnReMoil CUHHTHnnmmoHHbIM ronocKOilOM, 

Coo6ll(eHHe 06i,eAHHeHHOro HHCTHTyTa JIAepHblX HCCJJeAOBamdi 

,i(y6Ha 1975 

• 

3neICTpouuaJI annapaTypa, npHMeHJieM'a.JI B 3ICcnepaMeu
Tax .ztnJI .zteTeICTHpOBaHHJI 11acTHU C IlOMOIQLIO CUHHTHnng
UHOHHldX C'leT'IHICOB .,HY>K.ztaeTCJI B nepHO)lH'leCICOH ICana6poBICe 
H npoBepICe. IlpH'leM 3TH onepaUHH )lOIDKHLI npoBO)lHTLCJI ICaIC 
nepe.zt Ha11anoM 3ICcnepaMeHTa, TaIC H B npouecce ero npo
ae.zteHHJI. KoHTponapoBaTLCJI MOryT TaICHe napaMeTpld ICa)K• 
.ztoro • c11eTuoro ICauana, ICaIC 3a.ztep)K1Ca 3neICTpa11ec1Coro 
HMnynLca, CICOpOCTL c11eTa, aMnnHTy.zta HMnynLCOB, uanpg
)KeHHe naTaHHJI Cl>3Y a T ,.zt. · BhlnonueHae 3THx onepauaii 
BPY'IHYIO Tpe6yeT 3Ha'IHTenLHOro BpeMeHH, TaIC ICaIC, uanpa
Mep, 3a.ztep)KICa 3neICTpa11ec1Coro HMnynLca B ICauane onpe
.ztenJieTcJI o6LI'IHO C llOM0IQLIO CHJITHJI ICPHBOH 3a.ztep)KaHHLIX 
coana.zteuaii, a BLI6op naTaHHJI <1>3Y npoH3BO.ztHTCJI .nocne 
CHJITHJI c11eTHoixapaICTepHCTHICH. 

B CBJl3H c pocT0M 11acna CUHHTHnnJIUH0HHLIX c11eT11HIC0B, 
npHMeHJieMLIX B O,llH0M 3ICCnepHMeHTe, BpeMJI, ICOTOpoe 
Heo6XO)lHMO 3aTpa'IHBaTL Ha ICana6pOBICY H npouepICy an
napaTypLI, yuenH'IHBaeTCJI. Il03TOMY cepLe3H~e BHHMaHHe 
cTano y.zten.HTLCJI uonpocaM aBT0MaTH3aUHH 3THX onepauaii. 
HecIConLICO TaICHM cHcTeM y)Ke onacaHo B naTepaType/1- 6~ 

OHH. ICaIC npaBHno, OCHOBaHLI Ha npHHUHlle nocne.ztOBaTenL
HOro oupoca ucex ICaHanou. 

B HaCTOJIIQeii CTaTLe OilHCLIBaeTCJI aBT0MaTH'leCICaJI CH· 
CTeMa, npe,llHa3Ha'leHHaJI .ztnJI CHJITHJI ICpHBLIX 3a.ztep)KaHHLIX 
coBna.zteHHii B H3MepeHHJI CICOpOCTeii C'leTa B ICaHanax CUHH· 
THMJIUBOHHLIX C'leT'IHICOB. IlpH'leM ICaJK,llaJI ICOHTpOnLHaJI 
onepaUBJI npOH3B0)lHTCJI O)lHOBpeMeHHO BO ucex H3Mep.HeMLIX 
ICaHanax. 3TO .ztaeT 6onLwyro 31COHOMHIO BpeMeHH, 3aTpa
'IHBaeMoro Ha ee BLIIl0nHeHHe, no cpaBHeHHIO C CHCTeMoii, 
OCHOBaHHOii Ha. nocne.ztOBaTenLHOM onpoce. IloBLIWaeTCJI_ H 
T0'IH0CTL conocTaBneHHJI napaMeTpOB B pa3HLIX ICaHanax. 
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OqeeHAHO, qTo napannenLHa.H cHcTeMa Tpe6yeT 6onLwero 
KonHqecTea o6opynoeaHH.H, HO B P.HAe cnyqaee 3To oKynaeT
C.H yKa3aHHbIMH BbIWe npeHMYI.QeCTBaMH. 

CqeTHa.H H ynpaen.HroI.Qa.H annapiLTypa BblnonHeHa B CTaH
napTe KAMAK. B nanLHeiiweM npennonaraeTc.H nepeeon 
B 3TOT CTaHnapT H npyrHX 6noKOB. 3aperHcTpHpoeaHHaR 
KOHTpOnbHaH HHqJOpMaU:HH nepenaeTCH AHH o6pa60TKH B 3BM 
HP-2116C qepeJ HaKOITHTenLHoe ycTpoiicTBO ycTaHoBKH 
AH-:4_O96, HcnonLJyeMoe e KaqecTee 6yqiepa 171 . 

BnoK-c~eMa annapaTypbI aeToMaTHqecKoro HJMepeHHH 
IlPHBe~eHa Ha puc. 1. CHCTeMa MO)KeT pa6oTaTb KaK OT 
CBeTOAHOAOB, TaK H OT qacTHU:, reHepHpyeMhIX yCKOPHTeneM, 
He Mewa,i: npH 3TOM XOAY 3KcnepHMeHTa. IlpenycMOTpeHO 
ABa pe)KHMa pa60TbI: CHHTHe KPHBbIX Janep)KaHHbIX coena
neHHH H H3MepeHHe CKOPOCTH cqeTa B KaHanax CU:HHTHnn,i: -
U:HOHHbIX cqeTqHKOB. 

B 11epBOM pe)KHMe B Ka)KAOM KaHane npoHJBOAHTCH 
OAHOBpeMeHHbIH cqeT HMilYHbCOB, coenanaroIQHX C OAHHM 
H TeM )Ke HMilYHbCOM penepHoro KaHana, B KOTOpbIH BKnro
qeHa ynpaBnHeMaH Janep)KKa. HMnynhCbI OT CUHHTHnn,i: -
U:HOHHbIX cqeTqHKOB ,n;, cqiopMHPOBaHHble qiopMHPOBaTenHMH 
<I>, nocne IlpOXO)l(AeHHH qepeJ Ka6enbHble HHHHH JaAep)KKH 
JI3 nonaroTc.H Ha cxeMbI, CTpo6HpyeMbIX coenaneHBii CC. 
OHH BMelOT MHHHManbHOe pa3peweHBe 5 HC H pa6oqy10 
qacTOTY 90 MI'tJ. HecKOHbKO TaKBX cxeM coenaneHHH MO)K
HO HcnonbJOBaTb AH.H KOH_Tp~n,i: pa6oTbI npHMeHHeMbIX B 
3KCnepBMeHTe 6bICTpbIX norHqecKHX cxeM. 

B ·KaqevTBe penepHbIX·BCilOHbJYIOTCH HMnynbCbI OT on
Horo HJ CU:HHTHHHHU:BOHHbIX cqeTqBKOB. 3TH HMilYHbCbl qepe3 
CMeCHTenb nonaroTCH Ha ynpaBnHeMyro HBHBIO Janep)KKH 
Y3, JaAep)KKa KOTOpOH MO)KeT . MeHJITbCH _ OT O AO . 63 ·11c 

C warOM'-B 1 IIC npH IlOMOI.QB 7-paJpHAHOro perHcTpa. 
HimynbCbI C BbIXOAa ynpaBJIHeM0H HHHBH Janep)KKH qepeJ 

. pa3B(ffBHTenb nonaroTCH Ha CTpo6HpYIOI.QHe BXOAbI :ecex cxeM 
coenaneHBii:. ,Zl;nH KOHTpon,i: npeii:q>a 3JieKTpOHHoii: an:ilapaTypbI 
He:ia.ziep)KaHHbie"penepHhle BMnynbCbI nonaroTCH Ha OC]IOBHOH 
BXOA OAHOH HJ cxeM coenaneuBii:. . 

CqeT qucna coenaneuHii · e Ka*AOM KaHane eeneTCH 
cqeTqBKaMH II rpynnLI, BbIITOnHeHHbIMH B CTaHnapTe 
KAMAK. KpoMe cqeTqHKo•e· THna KC 001, e KapKace pacno-
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nomeHLI C'IeT'IHK-ntiiMep C ycTaH0BKOH 3KCII03HUHHKC 003, 
perHCTp KOHCTaHT KP 001, 6JIOK BHeWHero ynpanneHHJl 
KY 002, rpeii~ep cnruanoa L KY 005 H K0HTponnep c 

. /8 11/ (,f,HKCHponaHHhIMH nporpaMMaMn KK 001 - • 

Ilepe,ll Ha'IaJI0M II3MepeHHH Ha perBCTpax K0HCTaHT 
KP 001 3ailHChIBaIOTCH Il0CTOJIHHLie BeJIB'IHHLI, OTJIBlfaIOIIUle 
3TOT 3KCIIepa.MeHT OT 0CTanbHLIX, a Ha C'IeT'IIII<e-T_aiiMepe 
KC 003 YCTaHaBnHBaeTcH BpeMH B3MepeHHJI npH Ka)K,[{OM 
3Ha11eHnn 3a,llep>KKll D '6noI<e Y3. C IlOMOlllLIO KHOilKH z -
"06lllnii c6poc", HaX0'AHllleiicn B KOHTpoJIJiepe KK 001, 
ace 6noKn B KapKace, a TaJOKe 6no.K ynpaamieMoii 3a,llep.>KKH 
ycTaHaannnaroTca n ucxo,lluoe cocTOJIHBe. H3MepeHHH Haqu
HaIOTCJ'I IlPH DKJIIO'IeHHH nepeKm0'IaTCJIH "Ilyc1<" a 6noxe 
BHCWHero ynpaBJICHH.JI KY 002, D pe3ynLTaTe qero C Ma
rHCTpanu Kap1<aca CHHMaeTc.11 carHan 3anpeTa I. 

II pH OTC'ICTC C'ICT'IBK0M -TaiiMepoM ycTaHOBJICHHoro HH
Tepnana BPCMCHH C Hero IlO,llaeTC.fI CHrHaJI ,t, H H3MepeHJIJ1 
rrpn nepaoM 3Ha'Ieuun nena1.rnHLI 3a,llep)[CI<B B Kauane penep-

. Horo HMnyn.1,,ca 11pe1<pa1llaroTc11 6naro,llapa ycTaHOBKe cHr
Hana 3anpeTa I. HaqnHaeTC.11 lfTeHHe HHcJ>opMal\HH C 6no.KOB 
KapKaca E ee 3anncL B Il0CJIC,llOBaTenLHLie jfl{CHKH Ha.K0IIH
TCm,noro YCTpOHCTBa YCTaHOBICII Ali-4O96. qTeHHC IIp0B3BO
,llBTCH KOHTponnepoM D pe>KHMe nocne,llOBaTeJILHOrO CI<aun
poaamrn a,llpecoB, IIPH"ICM 1 rpynna ClJ:eT'IHK0B, He HCIIOJIL-
3yeMan D CH:ITHH Icpnaoii 3a,llepY..<aH.HLIX COBila,lleHHH, nponyc
I<aeTCJI. 3To npOHCXO,llHT 6naro,llap.F. opraHH3attHH CO0TBeT
CTBYIOllleB KOM6imaum1 CHrHaJI0B •L H BKnI0'ICHBIO 6nOKHpOBKlI 
cnrHana Q D rpeii,llepe KY 005. 

Ilocne OKOH'IaHnn 'ITeuun nH«j)opMattHB c nocneMero 
C'ICTlfHKa II rpynnhl B K0HTponnepe Bbipa6aTLIBae.TCJI CHrHan' 
c6poca c. KOTOPLID ycTaHaBmrnaeT B Hym. Bee C'IeT'IHKH, 
KpoMe c11eT'IHKa onpocon, YKoToporo 3TOT curHan 0TKJIIO'IeH. 
CurHan C qepe3 6noK BHewuero ynpaBneHun no,llaeTca Ha 
ynpaBmlleMyro 3a,llep'KKY H nepeBo~HT ee peracTp B cne,llyro
lllee COCTOSJ!HHe, yBeJIB'IHBa.H TeM caMLIM BeJIH'IHHy 3a,llep.>KKH 
Ha 0,1:lHH mar. O~HOBpeMeuuo 'A06aBnHeTcJI e,llHHHtta H B C'IeT
'IHK onpocoB HMIIYJibC0M, llOCTynaIOIIUIM H3 rpeu,llepa CHr
HanoB •L. Ilocne 3Toro CHHMaeTc.R cnrHan 3anpeTa I ,H Ha
'IHHaeTc.P. B3MepeHHe npH cne~yroIQeM 3Ha'IeHHH 3a,nep.>KKH 
B penepHoM KaHane. 
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Ilpu IIOCTynneHHH B perHCTP ynpaBnJleMoii 3a,llep.>KKH 

64-r~ curHana Cua ero BLIXO,lle B03HHKaeT curHannepe
nomieHHJI, KOTopLiii no,llaeTCJI B 6noK BHewHero ynpaBneHHJI 
H BKJII011aeT curHan 3anpeTa I. Ilocne 3Toro ,llanLHeiiwHe 
H3MepeHHJI rrpe1<palllaIOTCJ1. CurHan nepenonHeHHJI no,llaeTCJI 

TaK.>Ke H B ycTaHOBKY AH-4_O96, BLI3LIBaJI nepe,lla'Iy HH(,f,op
MattHH H3 ee HaKOIIHTenLHoro ycTpoiicT:ea B 3BM HP-2116C. 
.Z.nH Ha11ana cne,llyrolllero UHKJia H3MepeHHii Tpe6yeTcJ1Ha.>KaTL 
KH0IIKY "O6lllHH c6poc" a KOHTpoJIJiepe. 

BTopoii pe)KJIM - _H3MepeHHe CKOpOCTH ClfeTa B KaHanax 
CUHHTHnnJittHOHHLIX C'ICT'IHKOB- npoBO,llHTCJI, B OCHOBHOM, 

C HCIIOilL30BaHHeM TOH .>Ke arrnapaTypLI. Ho 'AJIJI Y'A06CTBa 
HCIIOnL3yeTCJI OT,llenLHaJI rpynrra C'IeT'IHKOB /I rpynna/, 
Ha KOTopyro IIO,llaIOTCJI HMIIYJILCLI OT CUHHTHJIJIJIUHOHHLIX cqeT
'IHKOB, npome,llmHe 11epe3 onpe,lleneHHLie noruqec1<ue cxeMLI. 
H:iMepeHHe CKOpOCTH ClfeTa npoBO'AUTCJI BO BpeMJI pa6o'Ieii 
3KC~O3HUHH. ECJIH ,llnHTeJILHOCTL 3KCIIO3HUHH onpe,lleJIJleTCJI 

perHcTpauueii onpe,lleJieHHoro 11u~na co6LITHH, TO c'IeT'IHK
TaiiMep KC 003 nepeB0,llHTCJI B pe)KJIM C'leTa ycTaHOBJieH
Horo 'IHcna HMIIYJILCOB. H3MepeHHJI Ha'IHHaIOTCJI nocne Ha

:>KaTHJI KHOIIKH "Ilycx" B 6noKe BHewuero ynpaaneHHJI KY 002 
a 3aKaHlfHBaIOTCH npu nocTynneHHH onpe,lleneHHoro qucna 
HMnynLcoa B c'IeT!fHK KC 003. 3aTeM ocyllleCTBnJieTCJI 
rrpouecc nepe,lla'IH HH(,f,OpMattHH a ycTaHOBKY AH-4O96. lino
KHP0B.Ka cHrHana Q B rpeii,llepe KY 005 B 3TOM pe.>KHMe 
OTKnroqaeTCJI, a 6naro,llapg ycTaHOBneHHOii KOM6HHa.l.{HH cur
Hanoa ,L npoH3BO'AHTCJI nocne,lloBaTenLH0e 11TeHae co acex 
6no.KOB, Ha'IHHaJI c nepaoro u K0H'laJI ClJ:eT'IHKOM KC 003, 
ycTaHoaneHHLIM nepe,ll C'IeT'IHKaMH II rpynnLI. Ilocne 11Te
HHJ1 ,llaHHLIX C 3TOro C'IeT'IHKa rpeii,llep KY 005 BLI,llaeT 
CHrHan "KoHett C'IHTLIBaHHJI", KOTOpLlii MO.>KeT 6LITL uc
nonL30BaH ,llnJI nepe,lla'IH HHcliopMattHH H3 ycTaHOBKH AH -4096 
B 3BM HP-2116C . .Z.nH ycTaHoBKH cHcTeMLI B ucxo,llHoe 
COCTOJIHHe cne,llyeT Ha.>KaTL KHOIIKY z B KOHTpOJIJiepe. 

OnucaHHaJI CHCTeMa aBTOMaTH'IeCKoro H3MepeHHJI npu
MeHJinacL B 3.KcnepHMeHTax no H3y'leHHIO pacceHHHJI IIHOHOB 
Ha Jl,llpax renHJI, KOTOpLie npOBO,llJITCJI C IIOMOlllLIO CTPHMep
HOii .KaMepLI, ynpaanJieMoii C.l.{HHTHJIJIJIUHOHHLIM rO,llOCKO
II0M / 12 ,13/. linoK-cxeMa pacnono.>KeHHJI CUHHTHJIJIJl.l.{HOHHLIX 
ClJ:eT'IHKOB npHBe,lleHa Ha puc. 2. 
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CHSTHe KPHBLIX 3a,u;ep)KaHHLIX COBna,u;eHHH /K3C/ ocy
mecTBJISJIOCL B 22 KaHanax CUHHTHilnSUHOHHLIX cqeTqHKOB 
,Z:U 7 )];22. B 3BM nepe,u;aeTCS MaCCHB, COCTOS~H H3 64 
rpynn ,u;aHHLix, Ka)Kp;ag H3 KOTopwx co,u;ep)KHT no 25 
16·p~3PJIJJ;HLIX CJIOB. IIpuqeM nepawe 'TPH CJIOBa HecyT cny
)Ke6Hy~ HHil>OpMaUHIO / ,u;a Ta H napaMeTphl 3KCnepHMeHTa -.pe -
rHCTP KP 001, BpeMJI 3KCil03HUHH- cqeTqHK·TaHMep KC 003 
H HOMep H3MepB:eMOH TOqKH - cqeTqHK KC 006/, a OCTaJIL• 
HLie - _pe3yJILTaTLI H3MepeHHJI. )];JIB: npHeMa H o6pa6oTKH 
3TOH HHii>opMaUHH pa3pa60TaHL1 ,IJ;Be nporpaMMLI KZSl H 
KZS2, HanucaHuwe Ha <l>OPTPAHe. 

C IlOMOIULIO nporpaMMLI KZSl I puc. 3/ npoH3BOJJ;HTCJI 
onpe,u;eJieHHe KPHBLIX 3a,u;'ep)KaHHLIX coana.u;eHHH H BX BLIBO,IJ; 
Ha pa3naqHwe BHeUIHHe ycTpoicTBa; Bao,u; uu4>opManau B 
3BM MO)KeT npoH3BOJJ;HTLCs c ycTaHOBKH AH-4O96 HJIH 
MarHHTHOH JieHTLI. KpHByro 3a,u;ep)KaHHLIX coana,u;eHHH co
CTaBnsroT CJIOBa, HMeromue O,IJ;HH H TOT )Ke HOMep B Ka)K,IJ;OH 
rpynne. IlpoaepKa npaBHJILHOCTH BBO,IJ;a npOH3BO,IJ;HTCJI C no
MO(ULIO JJ;BYX TeCTOB: co,u;ep)KHMOe BTOporo CJIOBa B Ka)K,IJ;OH 
rpynne .D;OJI)KHO 6LITL IlOCTOJIHHLIM qucJIOM /,u;aHHLle co cqeT
quKa·T~HMepa KC 003/, · a TpeTLero cnoBa - Ha TypaJILHLIM 
ps,u;oM q:ecen OT O ,u;o 63 /.u;aHHLie co cqeTqHKa KC 006/. 
KpHBLie 3ap;ep)KaHHLIX COBna,u;eHHH MoryT 6LITL BLIBe,u;eHLI 
Ha ,IJ;HCilJieH, iene'{aHn /TT/, MarHHTHYIO JieHTY /MJI/. 
MarHHTHLIH ,IJ;HCK /MP./ HJIH rpa4>onocTpOHTeJIL. 

jJ.JIJI BLIBO,IJ;a Ha ,IJ;HCilJleH HJIH TeJieTain B~6HpalOTC.H CJIO • 
Ba C 0,IJ;HHM H TeM )Ke HOMepoM H3 Bcex 64 rpynn. H3o6pa
)KeHHe Ha )J;HCilJiee ocymecTBJISeTCS C IlOMOIULIO no,u;nporpaM
MLI DSPL. Ha TeneTain BLIBo,u;sTcs T1K)Ke.xapaKTepHCTHKH 

3KCil03HUHH /.u;aTa, BpeM.a: H HOMep/. IIpeo6pa3oBaHHe HH· 
il>opMaUHH, JanucaHHOH B ,IJ;BOHqHo·,u;ec.a:THqHoi4>opMe, ocy
mecTBJISeTC'1 no,u;nporpaMMOH FORM. Ha MarHHTHYIO neHTY 
IIOCTYilHBwa.a: HHii>opMaUHJI 3ailHCLIBaeTc.a: 6e3 H3MeHeHHH. 
Ha MarHHTHLIH ,IJ;HCK nocne.u;oBaTeJILHO JailHCLIBalOTCJI ,u;aH
HLie ,u;n.a: Ka)K,u;oi KPHBoii Ja,u;ep)KaHHLIX coana.u;eHHH. B ,u;anL· 
HeiweM 3Ta HHcl>opManus HCilOJIL3yeTCJI .D;JIS BLIBo,u;a Ha 
rpacl>onocTpOHTeJIL no cTaH,u;apTHOH nporpaMMe. IlpHMep 
3anHCH KPHBLIX 3a,u;ep)KaHHLIX COBna.u;eHHH Ha rpadJ'onocTpou
TeJie npuae.u;eH Ha puc. 4. 
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Puc. 4. llpuMep Kpua1,1x 3aoepxaHHblX coanaoeuuii, a1,111ep-
11eHHblX zpa¢onocmpoumeAeM. 

4 
llporpaMMa KZS2 /puc. 5/ npe'AHa3HaqeHa .tma aw-

qacneHHJI HeICoTopwx napaM.e'i'poa HJMepeHHI.IX ICpHawx 3a
'Aep)KaHHWX coana,lleHHA, a TaIC)Ke 'Ana lix cpaaHeHua c napa
MeTpaMH CTaH'AapTHWX ICpHBWX. HaqanLHaa HH(pOpMauaa 
BBO'AHTCa C MarHHTHOi neHTW. llpH awqacneHHaX napaMeT
poa HcnonL3YIOTCa no'AnporpaMMW USS H BOUND: KoHT
ponLHwe 'AaHHLie Maccaaa H pe3ynLTaTLI awqacneHHii neqa
TalOTCa Ha TeneTaiine i3 BH'Ae Ta6nauw /cM. cTp. 15/. 
HoMepa CTpOIC (GROUP) 03HaqaroT HOMepa COOTBeTCTBYIOllUIX 
ICpHBWX 3a'Aep)KaHHWX COBila'AeHHB. llporpaMMa onpe'AenaeT 
cne'AYIOllUle napaMeTpLI ICpuaoii Ja~ep)KaHHWX coana'AeHHii, 
H'AeanH3HpoaaHHaa l}>opMa ICoTopoii noICa3aHa Ha puc. 6: 

a/ MaICcHManLHoe 11Hcno HMnynLcoa N MaID ( NMAX); 
6/ OTHOCHTenLHYIO 3a'AeP)I_OCY, T .e. ueHTP Ta)KeCTH 3a

WTPHXOBaHHOB ICpHBOH Xe (DELAY); 
a/ cpe'AHee qacno cny'laiiHwx coana'AeHHii N0iACC); 

II 
' 
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lAAAHME H OOUCK Ai\.604.1 

MACCHBA HA M /I 

HET 

X APAKTtPMCTMK 
p,6.60LltrD MACCMBA 

SblBOA ptJYAbTAT0B 

HA TT 

JAAAHME w nowcK er 
MACCHBA HA M /I 

SblB0A HA TT 
XAPAPAKTEPMCTIIIK 

1CTAHA,APTHOl'""O MACCMBA 

JA AAHHE onEPATOPOM 

8bU-IWCAEHW£ OAPAJlt. 

KJC CTAHAAPTHOfO 
MACCMBA 

CPABHEHWE 
PElYAbTAT08 

Puc. 5. EAoK- cxeMa npozpaMMbl KZS2. 

IIMCI\O 

.-08 

NMAX 

N11AX -, VN;;; 

0,8N11AX 

0,SNMAX 

0,2N11,u 

0 

!11 

NcAUII. 

I 
I·, 
I 
I 
I 

Xe 

61 

''.i_~ 

6' JAAEP)f(KA 

(HCfK) 

Puc. 6. HoeaAU3UJ)OBQHHQJI ¢opMa Kpueoii 
coenaoenuii. • 4 

3QOepJKaHHblX 

b4 
r/ WHPHHY IlJiaTO KPHBOH xb4 -Xa4 (PLATEAY),r~e rd H 
- T011KH KPBBOH, op~HHaTLI KOTOPLIX paBHLI 

~aKc -'4 Y N MaKc 

~/ a6cqucca Ha11ana nnaTo X84 (NPLAT) 

e/ K?31}il}iuqueHT npRMOyrOJILHOCTB KpBBOH Knp "" 
Xb3-Xa3 

Xbl -Xal 

(KSTR), r~e b3 , a3 u bl , al - .T011KB xpunoii:, op~BHaTLI 
KOTOpLIX paBHLI COOTBeTCTBe~HO 0,8 NMai<c H 0,2 NMaKC; 

'}K/ WBpBHa KPHBOH Ha IlOJiyBLICOTe xb2 -Xbl (21) •. 
YpoBHH no OCH op~HaT, npu KOTOpLIX BLl11HCJIRIOTCR 

napaMeTpLI, B3RTLI B3 npaKTB11eCKBX coo6pa'}KeHBH. 
IlporpaMMa 06ecne11unaeT T011HOCTL 0,1 Hc :o:pu onpe

~eJieHHB qeHTpa TR'}KeCTB u 1 HC npu onpe~eJieHBB WBpBHLI 
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nnaTo. O11eBH,!lHO, 'ITO 4>aKTH'lecKaJI TO'IHOCTL 6y)leT 3RBH

ceTL OT 'IHCna HMilYilLCOB, 3aperHCTpOBRIIHbIX BO BpeMJI 

H3Mepeuaii. B cny11ae 0TCYTCTBHJI xopomo Bblpa)KeHHoii 

KP~BOH 3a,!lep>KRHHbIX COBila,!leHHH ne11aTaeTCJI TeKCT 0 He

B03M0>KHOCTR onpe,!leneHHJI napaMeTp0B /CM. CTpOKY M2s 

B Ta6naue/. 

Pe>KHM H3MepeHHJI CKOPOCTH c11eTa HCilOilL3yeTCJI, B 

OCHOBHOM, .IJ;IlJI npoBepKH OTHOCHTeilLHOH. 34>'1>eKTHBHOCTH 

pa60Thl ro,IJ;OCKOilH'leCKHX C'leT'IHKOB. IlpH'IHHa OTKilOHeHHJI 

OT HOPMbl MO>KeT 6bITL BhIJICHeila C Il0MOIQLIO KpHBOH 3a

,IJ;ep>KaHHbIX COBila,!leHHH. B pe>KHMe H3MepeHHJI CKOPOCTH 

C'leTa B xauanax CUHHTHililJIUHOHHbIX C'leT'IHKOB 3KCil03HUHJI. 

ycTaHRBilHBanacL no 3a.IJ;aHHOMy 'IHCny 3anycKOB CTpHMep

HOH KaMepbl. Ha C'leT'IHK-TaiiMep KC 003 IlOCTynaIOT HM

nynLCLI, BKilIO'IRIOIQHe HMnynLCHOe IlHTaHHe CTpHMepHoii 

KaMepbl. KoHTPOilL npoBO,!lHilCJI B 7 C'leTHbIX xauanax /CM. 

puc. 2/, npH'leM perHCTPHPOBanHCL cne,!lyIOIQHe BeilH'IHHbl: 

a/ 'IHCilO 'IRCTHU, npome,!lmHX 11epe3 KaMepy /MOHHTOp

HbIH C'leT/ 

--
NM= Dl-D2°D3°D4°D5°D6; 

6/ 'IHCilO 'IRCTHU, Bb16blBWHX H3 ny11Ka 

N =D1°D2 °03°D4°D5°D6; n . , . 
B/ 11acna 11acTHU, pacceJIHHLIX B onpe,IJ;eneuu1,1x uanpaB

neHHJix: 

NA= Nn(D7 +D8+D9+D 10); NB..;N n<D11 +D12+D13+D14); 

~= Nn (D15+D16+D17+D18); Nr=N n(D19+D20+D2l+D22). 

r/ 'IHCilO 3anyCKOB KaMepbl_ Nc=NA +NB +Ns +Nr. 
Ilepe,!laBaeMhlii B 3BM MaccHB uuqiopMaUHH cocTOHT H3 

12 16-p~3pJI,!lHhIX CilOB, nepBOe H3 KOTOpbIX CO.D;Cp)KHT ,!laTy 

H napaMeTphl 3KcnepHMeHTa /perucTp KP 001/, a nocne,!l

uee - ~Beno 3anycKOB CTPHMepHOH KaMepbI/c11eT'IHK-Taii

Mep KC 003/. OcTanLHhle cnoBa co,!lep>KaT. ,!laHHble OT 

c11eT11HKOB, · npa11eM .llilJI perHCTpauuu Bena11uu NM , N n H 

N c OTBO.llJITCJI .llBOHHble cnoBa. 
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BbiBOA HOOblX 

PE311AbTAT08 HA 11/1 

BBQA CTAPblX 

PEl\lAbTATOB C nA 

l!bl80A HA TT 

COOTS, AWAl"HOCTWKW 

Puc. 7,. E.110K- cxeMa npozpaMMbl DIAGN. 

IlporpaMMa DIAGN / puc. 7/ npOH3BO'AHT BBO,ll ,llaHHhIX 

C ycraHOBKH AH -4,096 B onpe,lleneHHe cne,llyIOIQHX K034><iiH
,UHeHTOB: 

a/ K03q><l>HnHeHT cyMMHpOBaHHH K 
CYM 

NA +NB+Ns+Nr_ 

. Ne 
Ne . 

6/ Ko34><liunue11T or6opa K 6 = -N . 
OT M 

Nn 
n/ 1co34><liunue11r BbI6hIBaHHJI K Bhio N - ; 

M· 
r / rpynnoBLie K034><iiH,UHeHTbl 

N N N 
K A.K A.K 6. 

AB= - ' Ar .. N ' BB-= N ' 
NB r B 

KB 
KBr ... Kr . 

BbI1rncneHHe C'leTHhIX K034><iiH,UHeHTOB npoH3B0,llHTCJI C 

noMOIQblO no,llnporpaMMhI AN.Ail. IlporpaMMa MO>KeT ocy
mecram1Tb TaK)ICe cpaauenue Ko:Jtl><l>nnuenroa, nony11eHHhIX 
H3 011epe,ll11oro MaCCHBa, C nepBOHal.fanbHhIMH 3Hal.feHHHMH. 

Bee pe3ynLTaThI BhIBO.llHTCJI Ha reneraiirr. Ilpu uanH"IHH or
Knonenuii 6onbwe AOilYCTHMblX ne"laTaeTCJI COOTBeTCTByro
IQHH reKcT. Ilpe,llyCMOTpen TaK>Ke BhIBO.ll pe3ynLra:roa na 
nepq>oneHTY u HX o6paTHbIIl BBO,ll. 

B 3aKmo11en11e aarophl 6naro]lap11r B.r .3nHoaa n 
A 

IO.A.IUep6aKoaa 3a none3Hhle JlHCKyccuu H 11urepe.c IC pa6o-
re, B.M.rpe6eHIOICa 3a IlOMO[Qb B Hana.n;Ke 6blcTpbIX noru-
1.feCKHX cxeM, ,!J;.E.IloHTeKopao n X.H.CeMep,wKueaa - 3a 
yqacrue a orna,llKe nporpaMM, a raK:>Ke B.H.JI»weHKo 11 
H.B.Jle6e,llena 3a IlOMO[Qb npn 3KCnnyaTa,UHH CHCTeMhI. 

Jlumepamypa 

1. B.Zacharov, A.Peatfield. Tpyoi., MexoynapOOHOU KOH{PepeH1JUU 
no annapamype e rfiu3uKe ei.1c0Kux 311epzuu, 1970, 
OHJIH, ,4-5805, 111. 1, c111p. 52, ,[fy6na, 1971. 

2. F.Pozar. Nucl. Instr. and Meth., 9/, No. /, 253 (1971). 
3. E.JO.Ea.11ou11, A.Koc11110K, A.H.Ponxun, 3.1.(uceK, 

M.Dlae.11oecKu. OHJIH, 13-6207, ,[fy6na, 1971. 
4. A.I'.Ile111poe, JO.A.Il(ep6aKoe. B 1m. "Hay•mu mpyooee 

na II11oeouecKu Ynueepcu111e111", 111. 11, KH. 2, cmp. 65, 
1973. 

17 



5. A.I'.Ilempoe, IO.A.II(ep6aKoe. OH.JIH, P13-6859, 
,lfy6Ha, 1972. 

6. P.Horvath. J/NR, E/3-6856, Dubna, /972. 
7. O.H.Kaaa'leHKo, C.B.Meoeeob, A.H.CuHaee, H.XaH, 

H.A. qucmoe, OH.JIH, 10-7123, ,[fy6Ha, 1973. 
8. H.H.)Kypae.11ee, HzyeH MaHb Hlam, B. T. Cuoopoe, 

A.H. CuHaee, A.A. CmaxuH, H.H. qypuH. OH.JIH, 
10- 7332, ,lfy6Ha, 1973. . 

9. H.H:)Kypae.11ee, Jiu 3y 3K, HzyeH MaHb Hlam, A.Ilempoe, 
B. T. Cuoopoe, A.H. CuHaee, A.A. CmaxuH, H.H. qypuH. 
OH.RH, 10-8114, ,[fy6Ha, 1974. 

10. H.H.)Kypae.11ee, A.H. CuHaee. OH.JIH, 10- 7334, ,[fy6Ha, 
1973. · 

11. H.H.)Kypae.11ee, HzyeH MaHb Hlam, B. T.Cuoopoe, 
A.H.CuHaee, A.A.CmaxuH, H.H. qypuH. IIT3, J(E3, 91, 
1974. 

12. I. V.Falomkin, M.M.Kulyukin, V.I.Lyashenko, A.G.Petrov, 
G.B.Ponteco,:vo, Ju.A.Sherbakov, International_ Symposium on 
Nuclear Electronics, Versailles, 1968, v. I. 

13. M.M.Ky.lllOKUH, B.H.JlJUlleHKO, '1>.HUKU111UY, r.IIupaoJICUHO, 
,lf.H.IloHmeKopeo, H.B.4'a.110MKUH, IO.A.II(ep6aKoe. 
OH.RH, Pl-6131, ,[fy6Ha,. 1971. 

18 

PyKonuc1, nocmyniMa e riaoame.111,cKuii 0111oe.11 
4 ¢eepa.11.J1 1975 zooa. 


