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Oprnenn x.r .. <l>pOMM B • .a. P13 - 11541 
YnpaBnl!eMbiJ!: TeneCKOil llnSI BbiiJeneHRSI OCT8HOBOK MIOOHOB 
c llBYXMepaol!: perHcrpauuel!: y -cneKTpoB 

OnBCbiBaeTCSI 3neKTPOHHKa H nporpa'-!MHoe o6ecneqeaue ynpasnHeMoro 
TenecKona IJ."lSI BbllleneHHll OCT8HOBOK MIOOHOB C llBYXMepHOli perHCTp8UHeJ!: 
Y -cneKrpOB. noK838Hbl npeHMyllleCTB8 lj>K3H'IeCKHX yCT8HOBOK C nporpaMM

HbiM ynpasneHHeM! B03MOlKHOCTb 6biCrpoli H8CTpOliKH H ODTIIMH38UHB 
annaparypbl, KOHTponb npSBKnbHOCTH XOil8 3KCDepHMeHT8, flOBbiW9HH8SI 
sane:lKHOCrb s np • 

. Pa6ora Bblnonaeaa B na6opaTOPHH SlllepBbiX npo6neM OH.HH. 

Coo6mesue 06beanaeaaoro HHCTHTyTa l!llepHblX accneaosaaali. lly6aa 1978 

Ortlepp H.G., Fromm W.D. P13 - 11541 
Controlled Telescope for Muon Detection with 
Two-Dimensional Registration of Gamma Spectra 

The electroniques and software of the controlled telescope 
for muon stop detection with a two-dimensional registration of 
gamma spectra is described. The advantages of physical circuits 
with program control are shown: the possibility of rapid tuning and 
circuit optimization, the control for correctness of experimental 
procedure, high reliability and sa on. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© 1878 06r.eJlBHeHHblit BHCTBTyT SlJ1epBb1JC BCCReJlOBBilllil D.y6H8 

1. BBEJ{EHHE 

B 3KcnepuMeHTax ua Me 30HHbiX nyqKax oqeub qacTo 
HCllORb3YIOTCJI TeneCKOllbl ,IJ.RJI Bbi,IJ.eneHHJI 11 - OCTaHOBOK. 

)l;ByXMepuaJI perHCTpaUHJI KO,IJ.OB, COOTBeTCTBYIOIUHX Bpe
MeHH H 3HeprHH ,IJ.RJI Ka)K,IJ.OrO y-KBaHTa, Bbi3BaHHOrO OCTa
.HOBKOH MIOOHa, ll03BORJieT B 3aBHCHMOCTH OT Bbl6opa Bpe
MeHHbiX OKOH Bbi,IJ.enHTb pa3nuquble acneKTbl Me3opeHTre
HOBCKoro unu JI,IJ.epuoro cneKTPOB. 

Hu)Ke onucbiBaeTcJI THnuquaJI ,IJ.nJI MHorux 3KcnepuMeu
TOB ycTaHOBKa, COCTOJIIUaJI H3 TeneCKOna 11- OCTaHOBOK, 
3neKTpOHHbiX 6nOKOB ,IJ.RJI OT6opa .IJ.BYXMepHbiX C06b1THH 
u 3BM ,IJ.nJI perucTpauuu u o6pa6oTKH uucllopMauuu. 

YcTaHOBKa nocTpoeua ua ocuoae pa3pa6oTaHHbiX B Jia-
6opaTopuu B.IJ.epHbiX npo6neM ynpaBnJieMbiX 6noKoB B cTau
,IJ.apTe KAMAK u cooTBeTCTBYJOIUero nporpaMMHoro o6ec

neqeuuJI. 

2 . .EJIOK- CXEMA YCTAHOBKH 

Ha puc. 1 npuae,IJ.eua 6noK-cxeMa 3neKTpouuoii annapa
TYPbl .IJ.RJI TenecKona. KpoMe cuuuTunnJIUBOHHbiX cqeTqHKOB 
u Ge(Li) -,IJ.eTeKTopa, KOTopwe pacnono)KeHbl oKono 
nyqKa, 6nOKH HaXO,IJ.JITCJI B Tpex pa3HbiX KapKaCaX: 

KapKaC 1 - ynpaanJieMble MO,IJ.ynu /KAMAK/ 
KapKac 2 - MO,IJ.ynu o6pa30BaHHJI cnoB /KAMAK/ 
KapKac 3 - AI..UI u 6noKH conpJI)KeHHJI /"BuwuJI"/. 
3a,IJ.aqa 3ReKTpOHHKB COCTOHT B o6pa30BaHHH ,IJ.BOHHOrO 

cnoaa H3 pe3ynLTaToB npeo6pa3oBaHHJI apeMeHH noJianeuuJI 
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Puc. 1. IiAoK- cxe.Ma meAecKona. 
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H 3HeprHH y -KBaHTa B cnyqae HX O~HOBpeMeHHOCTH. ~nH 

3Toro CHrHan f1 - ocTaHOBOK I 1234 coana~eHHe/ HcnonL3yeT

cs B KaqecTBe cTapTa BpeMeHHoro npeo6pa3oBaTens, a CHr

Han ,,CTon'' CHHMaeTCH C 6biCTporo BLIXO~a npe~yCHllHTens, 
CBH3aHHoro c Ge(Li) -~eTeKTopoM. 

2.1. YnpaeAJie.MbJe .MooyAu , 
U OC06eHHOC111U UX npU.MeHeHUJI I l-lO/ 

B ma6A. 1 npHBO~HTCH CDHCOK BCeX 6nOKOB B CTaH~apTe 
KAMAK, BXO~HmHx B TenecKon v-ocTaHOBOK. BHeWHHe 

Ka6enbHble CBH3H DOKa3aHLI Ha puc. 2, HeKOTOpble H3 HHX 

DpOXO~HT qepe3 MaTpHUY, qT06LI HMeTb B03MO:>KHOCTb 

nepeKnroqeHHH B npouecce HacTpOHKH TenecKona. ~ns Ha

cTpoiKH 3a~ep:>KeK CHrHanoB Me~y CUHHTHnllHUHOHHLIMH 

cqeTqHKaMH B ~aHHOH annapaType HCD0llb3YIOTCH aHanoro

BLie llHHHH 3a~ep:>KKH. qT06LI MOHHTOpHpOBaTb, HanpHMep, 

nepBLIH CUHHTHllll.IIUHOHHbiH cqeTqHK, CHrHan nocne 3a~ep:>K
KH npOXO~HT CXeMy COBDa~eHHH, H DOCTynaeT Ha cqeTqHK 

qepe3 MaTpHUY /CM. ma6A. 2/. 
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qT06LI npoaepHTb HallH'IHe HMllYllbCOB Ha BTOpOM CU.HH
THllllJIU.HOHHOM C'leT'IHKe, HY:>KHO nHWL nepeKJilO'IHTL perucTp 
cxeMLI coana~eHHJI Ha nponycKaHHe BToporo axo~a. O~Ha 
CXeMa OT ceneKTOpa BpeMeHHLIX HHTepBallOB HCllOllLJyeTCJI 
B Ka'leCTBe o~HOBH6paTopa ~nJI o6ecne'leHHJI pa6o11ero 
~anaJoHa apeMJI-u.u.Ppoaoro npeo6paJoaaTenJI, ~pyra11 npu
MeHJieTCJI ~ll.JI ~eTeKTHpOBaHHJI KpaTHLIX C06LITHH H BLIBO
~T COOTBeTCTBYIOmHH CHrHan Ha BXO~ "IlpHJHaK" BlJ.Il. 

N: 

CxeMa Me~neHHLIX coana~eHHH KJI 204 npoaepJieT 
HallH'IHe OCTaHOBKH MIOOHa H 3HepreTH'IeCKOrO CHrHana 
oT Ge(Li) -~eTeKTopa H noJBOnJieT cornacoaaTL apeMJI 
HX llOCTynneHHJI MHKpOCeKyH~HLIMH Ja~ep:>KKaMH Ha Ka:>K~OM 
BXO~e. 

Co~ep:>KaHHe ynpaanJIIOID.HX perHcTpoa acex Mo~ynei 

JallOMHHaeTCJI B naMJITH 3BM. linaro~apJI 3TOMY pa6oTo
CllOC06HOCTb TenecKOlla MO:>KHO MrHOBeHHO BOCCTaHOBHTb 
6e3 flOBTOpHOrO npou.ecca OllTHMHJaU.HH. 

KA 204 

JAA. 

KA 204 KA 
207 

2 I 4 '\ I 7 A 19 '\.11 12 B 14 II 16 I 19 I 21 

2 

Puc. 2. BHeumue Ka6eAbHbte coeouHeHUJI. 

KK 004 

KOHTPOII 
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2.2. lloOKAIO'l€HUe a..wnAU111YOH0-14Udip06020 
npeo6pa3oea111eAJI I ~HI 

01feHb Ba:>KHaJI ponL B OllHCLIBaeMOH YCTaHOBKe OTBO
~TCJI AlJ.Il, T .K. O~Ha H3 u.eneH pa60TLI C TeneCKOllOM -
nony'leHHe TO'IHLIX 3HepreTH'IeCKHX cneKTpOB y -KBaHTOB 
npH BJaHMO~eHCTBHH MIOOHa C JI~pOM. B nepHO~ pa3pa6oT
KH ynpaanJieMoro TenecKona AII.II B cTaH~apTe KAMAK 
B na6opaTOpHH He 6Lino, ll03TOMY HCllOllb30BallHCb npeo6-
pa30BaTenH B CTaH~apTe "BHWHJI'~ )J,nJI pa60TLI C 6no,a
MH B cTaH~apTe KAMAK H 3BM npHMeHJincJI 6noK CBJIJH 111. 

CepHJI npeo6pa3oBaHHJI nocTynaeT Ha 6LicTpLIH C'leT
'IHK B KapKace, 'ITeHHe CO~ep:>KHMOrO KOTOpOrO BLI3LIBaeT
CJI cHrHanoM "BLIJOB", no~aHHLIM Ha "Bxo~ L" LAM -
rpei~epa. Ilocne 'ITeHHJI KK 001 ~aeT cHrHan Ha Ma
rHcTpanL, KOTOpLIH H3 6noKa ynpaaneHHJI BLIBO~HTCJI Ha 
paJ'beM "Ko~ npHHJIT" 6noKa CBJI3H. IlpH HallH'IHH CTa6HnH-
3HpyiOID.ero HMnynLca HnH npu nepenonHeHHH ~uanaJoHa 
BXO~HLIX CHrHallOB (>4 K) BWpa6aTLIBaeTCJI CHrHan 
"C6poc", KOTOpLIH no~aeTCJI Ha "Bxo~ L " 6noKa ynpaane
HHJI. IIporpaMMa rpei~epa cHrHanoa L TaKoBa, 'ITO B JTHX 
cnyqaJix ocyiD.eCTBnJieTcJI 6noKHPOBKa cHrHana Q B KapKace 
H co6LITHe nponycKaeTCJI. 

2.3. 06pa3oeaHue Kooa co6bi111UJI 
u npo..weJKy1IIO'lHoe 3ano..wuHaHue 

Ka:>K~oe co6LITHe, .PopMHPYIOID.ee HHcPOpMaU.HIO ~nJI no
CTpOeHHJI ~BYXMepHOrO cneKTpa, COCTOHT H3 ~BYX CllOB 
MHHOH 16 6HT Ka:>K~oe. Ilepaoe cnoao o6paJoaaHo BUII 
H COOTBeTCTByeT BpeMeHH C MOMeHTa f1- -cTona ~0 o6paJo
BaHHJI y- KBaHTa, BTopoe cnoao o6paJoBaHo AUII H cooT
aeTCTByeT JHeprHH y -KaaHTa. MHKpoceKyH~HaJI cxeMa coa
na~eHHJI o6ecnequaaeT o~HOBpeMeHHoe .PopMHpoBaHHe o6oux 
KO~OB. IlOTOK C06LITHH CTaTHCTH'IeCKHH H ~On:>KeH perHCT
pHpOBaTLCJI 6eJ noTepL. Ha o~Ho o6paiD.eHHe K Mo~ymo 
/npoaepKa L, 'ITeHHe BII.II H C'leT'IHKa cepuu/ Tpe6yeTcJI 
9 MC Ha BLillOllHeHHe U.HKna, HO 3TO Tpe6oBaHHe 06LI'IHO 
He BLinonHJieTcJI. IloJTOMY 6Lino opraHHJOBaHo 6LicTpoe 
'ITeHHe o6paJOBaBWHXCJI KO~OB C flOMOlll.biO KOHTponnepa 
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KK 001 H npoMe:>KyTOl{Horo 3anoMHHaHH.H .D.O 32 co6biTHii 
B 6y~epHOH naM.HTH. qTeHHe BCero 6y~epa npOH3BO.D.HTC.H 
6noqHoii nepe.IJ.aqeii qepe3 KaHan np.HMoro .D.OCTyna c 6onL
woii cKopocTLIO /4 MKC Ha cnoso/. Ilocne 3asepweHH.H 
l{TeHH.H ITO BHyTpeHHeii norHKe 3aHOBO 3anycKaeTC.H 6y~ep
HOe HaKOITneHHe. BpeM.H, B Tel{eHHe KOTOporo npOHCXO.IJ.HT 
3anonHeHHe naM.HTH, MO:>KHO HCITOnL30BaTL .D.n.H o6pa60TKH 
nepe.IJ.aHHblx enos, T .e. .D.n.H o6pa3oBaHH.H .D.BYXMepHoro 
cneKTpa, BbiBO.D.a HH~OpMaiJ,HH Ha .IJ.HCnneii H T . .IJ.. 

3. IIPOFPAMMHOE OliECIIE"'IEHHE 

BMecTe c o6cy:>K.D.eHHeM nporpaMMbl paccMoTpHM no
cne.D.OBaTenLHOCTL OT.D.enLHbiX onepaiJ,HH HaCTpOHKH Tene
CKOna. KoMnneKC MaTo6ecneqeHH.H COCTOHT H3 Tpex npo
rpaMM, HanHcaHHLIX Ha .H3LIKe KAMAK /12-15~ Pe3ynLTaTLI 
pa6oTbl nepsoii nporpaMMbl cny:>KaT B KaqecTBe BXO.D.HLIX 
.IJ.aHHbiX .D.n.H BTOpoii nporpaMMbl, pe3ynLTaTLI BTOpOH - .D.n.H 
TpeTLeii. XapaKTepHCTHKa KapKaca - a.IJ.peca NA 6noKOB 
H CO.IJ.ep:>KaHHe HX ynpaBn.HIOIIJ,HX perHCTpOB - 3aiTOMHHaeT
C.H Ha MarHHTHOM .IJ.HCKe 3 BM. .6naro.D.ap.H 3TOMY, npo
rpaMMa Ha6opa .D.aHHLIX HCITOnL3yeT 3aiTOMHeHHY10 B 3BM 
HH~OpMaiJ,HIO, HY:>KHyiO .D.n.H YCTaHOBKH napaMeTpOB TenecKo
na, H nocne npepLIBaHH.H Ha6opa .D.aHHbiX /3anHBKa a3oTa, 
CMeHa MHWeHH H T • .IJ../ ll03BOn.HeT Hal{HHa TL HOBOe H3Mepe
HHe 6e3 ITOBTOpHOH HaCTpOHKH TeneCKOITa. 

Bee TPH nporpaMMLI npe.IJ.Ha3HaqeHbl .D.n.H peweHH.H on
pe.D.eneHHoro THna 3a.D.aq H pa6oTaroT B onepaD,HOHHoii 
cHcTeMe DOS III. 

3.1. Hac111poilKa 1/leAecKona - npozpaMMa MYTES 

C noMOIIJ,LIO nporpaMMLI MYTES opraHH3yeTc.H o6pa-
30BaHHe CHrHana OCTaHOBKH f1 -Me30Ha, l{TO Tpe6yeT: 

- nposepKH HanHl{H.H HMDynLCOB, 

- HaCTpOHKH BCeX 3a.D.ep:>KeK, 
- HaCTpOHKH COBDa.D.eHHH 12 H 1234, 
- OITTHMH3aiJ,HH pa3pewaiOIIJ,HX BpeMeH COBITa.D.eHHH. 
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.6noK-cxeMa nporpaMMbl noKa3aHa Ha puc. 3. CaMbiM 
nepBLIM .D.eHCTBHeM .HBn.HeTC.H nposepKa HanHl{H.H HMnynLCOB 

OT CIJ,HHTHnn.HIJ,HOHHLIX .D.eTeKTOpOB 1 H 2. IlOCKOnLKY .D.e
TeKTOpLI B .D.aHHOH annapaType He COe.D.HHeHbl CO Cl{eTl{HKa
MH KAMAK, TO H3MepeHHe l{Hcna HMnynLCOB npoH3BO.D.HTC.H 
Cne.IJ.yrollJ,HM o6pa30M: o6e nHHHH 3a.D.ep:>KKH BKniOl{aiOTC.H, 
Cl{eTl{HK 1 COe.D.HH.HeTC.H qepe3 MaTpHD,y C BbiXO.IJ.OM nepBOH 
CXeMLI COBDa.D.eHH.H, KOTOpa.H BKnroqaeTC.H B pe:>KHM npo
ITYCKaHH.H /BKniOl{eH TOnLKO O.IJ.HH BXO.D./. ,ll;n.H 3a.D.aHHOrO HH
Tepsana speMeHH cqeTl{HK KAMAK perHcTpHpyeT HMnynL
Cbl OT cqeTl{HKa 1, nocne qero BXO.D. nepeKnroqaeTc.H Ha 
cqeTl{HK 2. CqeT o6oHx CU.HHTHnn.HU.HOHHLIX cqeTl{HKOB Bbi
BO.D.HTC.H Ha ycTpOHCTBO .D.Hanora /Y,ll;/ B e.D.HHHIJ,aX 1000/ C. 
EcnH npH BKniOl{eHHH Cl{eTl{HKa B COCTaB TeneCKona ero 
Cl{eT MeHLWe 1000 UMn./c, HH~OpMaiJ,H.H BbiBO.D.HTC.H JJ..n.H 
.D.HarHOCTHKH, H nporpaMMa :>K.D.eT 10 C. 3TOT IJ,HKn /npo
BepKa HanHl{H.H HMnynLCOB/ ITOBTOp.HeTC.H .D.O llOCTynneHH.H 
HMnynLcos. TaKHM o6pa3oM, nporpaMMa .D.aeT B03MO:>K
HOCTL llpOBep.HTL H HCnpaBn.HTL Ka6enLHble COe.D.HHeHH.H 
6e3 noBTOpHoro 3anycKa. HacTpoiiKy cosna.D.eHHii npoH3-
BO.IJ..HT 3 pa3a: nepsyro co 2, 12-ro c 3-eii, 123-ro c 4-ii. 
IlpOD,e.IJ.ypa 3.D.eCL 0611J,a.H: 3a.IJ.ep:>KKH CTaB.HTC.H B HCXO.IJ.HOe 
nono:>KeHHe, O.D.Ha 3a.IJ.ep:>KKa cso6o.D.Ha.H, .D.PYrHe y:>Ke ycTa
HosneHLI npe.IJ.bi.D.YllJ,HMH onepaiJ,H.HMH /.D.Hana30H 3a.IJ.ep:>KeK 
63 Hc/. Cso6o.D.Ha.H 3a.D.ep:>KKa MeH.HeTc.H waraMH no 1 HC 
OT Hyn.H .D.O 63 HC. ,lJ;n.H Ka:>K.IJ.OrO wara l{HCnO HMnynLCOB 
COBITa.D.eHH.H H3Mep.HeTC.H OTHOCHTenLHO Cl{eTa COBDa.D.eHH.H 
12 /MOHHTOp nyqKa/, a npH YCTaHOBneHHH COBDa.D.eHHH 
12 - OTHOCHTenLHO ~HKCHpOBaHHOrO HHTepsana BpeMeHH. 
MacCHB H3 64 l{Hcen, nonyqeHHblii B pe3ynLTaTe npoxo:>K.IJ.e
HH.H qepe3 3a.D.ep:>KKH, H3o6pa:>KaeTc.H Ha .D.Hcnnee. Haxo:>K
.D.eHHe llHKa 6a3HpyeTC.H Ha onpe.IJ.eneHHH MaKCHMyMa, HO 

llO.D.TBep)I(.IJ.aeTC.H .D.ODOnHHTenLHbiMH Tpe6oBaHH.HMH /nono:>Ke
HHe .D.On:>KHO 6b1TL 6nH3KO K Cepe.IJ.HHe, 3ciMlleKTHBHOCTL COB
na.D.eHH.H - BLIWe 3011/o/, l{TO HCKniOqaeT npHeM "cnyqaHHbiX" 
MaKCHMYMOB llpH nono:>KeHHH "npaBHnLHOrO" ITHKa BHe HH

Tepsana. B 3TOM cnyqae U.HKn "npowarHBaHH.H" 3a.D.ep:>KKH 
ITOBTOp.HeTC.H: BO- nepBbiX, C MHHHManLHbiMH 3a.D.ep:>KKaMH 
BO BCeX OCTanLHbiX KaHanax, BO-BTOpbiX, C MaKCHManLHLI
MH. 
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Puc. 3. AAzopumM npozpaMM&I MYTES. 

EcnH H nocne 3Toro nHK coana~eHHB He Haa~eH, npo
rpaMMa BLIXO~HT Ha KOHeU, yKa3LIBaB HeHcnpaBHOCTL B an
napaType. llono~eHHe nHKa coana~eHHB onpe~enseTcs Me
TO~HKOH ueHTpa TB~ecTH. B cnyqae aHTHcoana~eHHB WHPHHa 
KpHBOH OT cna~a ~0 DO~'LeMa cny~HT rpaHliUeH ycTaHOBne
HHB Ja~ep~KH. ABTOMaTH'IeCKHH BLI60p cepe~HHLI 3TOH 
o6nacTH He HCKnroqaeT B03MO~HOCTH py'IHoro HJMeHeHHB. 

TaK KaK onpe~eneHHe Ja~ep~eK npoHJBO~HTCH cxeMOH 
coana~eHHH c r = 1 He, B03HHKaeT ~ononHHTen:bHax Ja~aqa 
onpe~enHTL onTHManLHoe pa3pewarowee apeMx t. npu KO
TOpOM HeT DOTepL C06LITHH H 'IHCno cny'laHHLIX COBDa~eHHH 
Mano. HJMepeHHe xapaKTepHCTHK ex eM coana~eHHH npoHJ
BO~HTCH B ~HaOa30He = 1 .. ... 12 HC. ,[l.nH aHTHCOBDa~eHHH 
c HJMeHeHHeM r Heo6xo~HMO Hoaoe onpe~eneHHe nono~eHHB 
ueHTpa, HHLIMH cnoaaMH, Ja~ep~KH ~nx 'leTaepToro c'leT
'IHKa. 

)J,nx ODTHMallbHOrO 3Ha'leHHH T, peKOMeH~yeMoro npo
rpaMMOH jonepaTOp HMeeT B03MO~HOCTL H3MeHeHHB/, Ha 
Y )1. BLIBO~HTCH a6COniDTHLle H OTHOCHTenLHLle aenH'IHHLI 
'IHcna coana~eHHH /1000/ c H 'IHcno cnyqauaLix coana
~eHHH /Ufo/. 

B KOHUe nporpaMMLI BLIBO~HTCH Ta6nHUa CO BCeMH 
uu4JpaMH ~nx coana~eHHH THna 12, 123, 1234 Ha ycTpoacTao 
BLIBO~a /HanpHMep, ne'laTL/. XapaKTepHCTHKH TenecKona 
MO~HO DOBTOpHO onpaWHBaTb, OTBe'laH Ha BODpOC "ONCE 
MORE?" cnoaoM "YES". TaKoe noaTopHoe onpe~eneHHe qu
een 12 coana~eHHH /MOHHTOP ny'IKa, 123 coana~eHHH /pac
xo~HMOCTL DY'IKa/ H /1 - OCTaHOBOK HBllHeTCH O'leHL BLlrO~
HLIM pe~HMOM ~nH ODTHMH3al{HH f1 - TpaKTa, onpe~eneHHH 
ODTHManLHOH TOllll{HHLI nornOTHTens, npoaepKH CTa6HnbHO
CTH nyqKa, T.K. npu BKnro'leHHOM TyM6nepe H!!l5 Ha naHenu 
3BM nporpaMMa MYTES H~eT npsMo a JTOT UHKn, 
HCDOllb3YH paHee Onpe~eneHHLle 3a~ep~KH H WHpHHLI COB
na~eHHH. 

0TBeT "END" JaKOH'IHT nporpaMMY, nro6o8 ~pyroa /Ha
npHMep, "NO" / BLIBO~HT TaK HaJLIBaeMyro "xapaKTepHCTH
KY KapKaca". 3Ta HH4JOpMaUHH JaKniD'IaeT B ce6e He TOllbKO 
CO~ep~aHHe ynpaBnBIDll{HX perHCTpOB OT 4 llHHHH 3a~ep~eK 
H ~ayx cxeM coana~eHHH, HO H Ka~~oe BTopoe cnoao oT 
Maccuaa a~pecoa 6noKoB, onpe~enxromee pacnono~eHHe 

JTHX 6noKoB a KapKace. C4JopMupoaaHHLIH Maccua ~aHHLIX 
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MO:>KHO BLIBeCTH Ha Jli060e YCTpOHCTBO BLIBOAa, 'ITO JIBnJieT
CJI nepeXOAHOH BH~OpMaUHeH Me:>KAY nporpaMMaMH ynpaa
neHHJI TenecKona 11 -ocTauoaoK. )J.nJI o6ner'leHHJI BBOAa 
3TOH HH~OpMaUHH B Ha6op ycTpOHCTBa BLIBOAa BKJliO'IeHLI 
MarHHTHLIB: AHCK (Lu,2) u Maccua COMMON (Lu,o). 3a
nucb HH~OpMaUHH npOH3BOAHTCJI B nocneAHHH CeKTOp TpeKa 
160 unu ocTaeTcJI B Maccuae COMMON a onepaTHBHOH 
naMJITH, coxpaHJIIOmeB:cJI npu nepeAa'le ynpaaneHHJI ua APY
ryiO nporpaMMY. 

3.2. OpzaHu3afiUJI coenaOeHUJI COe(Li) f:1 ·c111on 

BTopoB: 3Tan uacTpoB:KH annapaTypLI - noAKJliO'Ieuae 
OE(Li) - AeTeKTopa B opraHH3aUBJI pe:>KBMa 6LicTpo- MeA-
neHHLIX COBnaAeHBH. 

IlporpaMMa F ASLO acnonh3yeT BH~opMaUBIO o cocToJI
HBB KapKaca, HaXOABBWYIOCJI na6o Ha ABCKe, na6o Ha ApyrOM 
uocaTene AaHHLIX AnJI o6uoaneHBJI 3anaca ynpaanJIIOmax 
peracTpoa ao ace 6noKB TenecKona. 3aTeM c noMomhiO 
MaTpBULI apeMeuuoB: caruan Oe(Li) -AeTeKTopa coeAB
HJieTcJI C BXOAOM "CTapT" B nocne npOXO:>KAeHBJI ceneKTO
pa apeMeHHLIX BHTepaanoB /CBH/ C BXOAOM "CTon" BQII. 
BpeMeHBOH ABana30H BIJ.Il B3MeHJieTCJI OT 25 HC AO 10 MKC 
8 cTyneHJIMB, CBH - c 30 He AO 20 MKC 32 cTyneHJIMB. 
BLI6pauuoe apeMJI AnJI BUll - 1,8 MKCBAnJI CBH - 2,5 MKc. 
BLIXOA BQII, CBrHanB3BpyiOmBH HanB'IBe CTapT- B CTon
BMnynhCOB B pa6o'leM ABana3oHe apeMeHB, a TaK:>Ke nora
qecKBH caruan oT aMnnBTYAHo-ua~poaoro npeo6pa3oBaTenJI 
noAaiOTCJI Ha BXOALI cxeMLI COBnaAeHBJI KJI 204 7to/, 

Ilocne ycTaHOBneHBJI MeAneHHLIX COBnaAeBBH HaAO y6e
ASTbCJI B TOM, 'ITO 3HepreTB'IeCKBH cneKTp B 3TBX ycnOBBJIX 
He BCKa:>KaeTCJI, T.e. 3~eKTBBBOCTb AnJI HB3KBX 3HeprBH 
B AOCTaTO'IHOH Mepe coxpaHJieTCJI. 

IlporpaMMa F1ASL0 peracTpBpyeT TpB 3HepreTB'IeC-
KBX cneKTpa OT Oe(Li) - AeTeKTOpa: 

- OABHO'IHLIH cneKTp, 
- cneKTp, KOppenapoBaHHLIH C npBXOAOM BpeMeHHOrO 

caruana, 
- cneKTp C COBnaAeHBJIMB. 
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CneKTPLI copTBPYIOTCJI a 3aAaHHLie TpeKB MaruaTuoro 
ASCKa AnJI 3aAaHHoro qacna nepeAa'l COAep:>KBMoro 6y~epa 
B B306pa:>KaiOTCJI Ha rpa~B'IeCKOM ABCnnee. 

BpeMeHHaJI BH~opMaUBJI ua 3TOM 3Tane oT6pacLiaaeT
cJI, OAHaKo uanaqae npB3HaKa, pa3nB'IaiOmero apeMeuuoB: 
KOA OT 3HepreTB'IeCKOro, npoBepJieTCJI, B OWB6KB npOTOKO· 
napyiOTCJI ua Y)J.. 

XapaKTepBCTBKa KapKaca, T .e. pacnono:>Keuae MOAyneB: 
B COAep:>KBMOe BX ynpaBnJIIOmBX perBCTpOB, KaK B B KOHUe 
nporpaMMLI MYTES, MO:>KHO 3anacaTb ua pa3nB'IHLie uo
CBTena BH~OpMaUBB. Ha MarHBTHOM ABCKe, B OTnB'IBe OT 
MYTES, acnonh3yeTcJI npeAnocneAHBH ceKTop 160-ro 
TpeKa. 

3.3. IlpoeeOeHue oeyxMepHr.rx U3MepeHuii -
npozpaMMa CASTO 

IlporpaMMa CASTO npeAHa3uaqeua AnJI ua6opa AaHHLIX 
3KcnepaMeaTa, pa6oTaiOmero ua 6a3e TenecKona 11 -ocTauo
BOK. Oua JIBnJieTcJI MOAB~BKauaeB: pauee onacauuoB: npo
rpaMMLI STORE I 13/, npauaMaJI AaHHLie qepe3 cTaHAapTHLIH 
BHTep~eB:c KAMAK. Bee npeaMymecTaa nporpaMMLI STORE 
coxpaaanacb a a 3TOM aapaaHTe. IlocTynaiOmaJI au~opMa
UBJI OT 6y~epHOH naMJITB npBHBMaeTCJI B BRAe KOpOTKBX 
6noKOB no 64 cnoaa. CneAyeT npoaepKa nopJIAKa cnoa no 
npB3HaKy, A06aaneHBOMY B CTapWBH pa3pJIA BpeMeHHOro 
KOAa. IlpBHBMaeMLie AaHHLie HanpaBnJIIOTCJI B COOTBeT
CTBBB C paaee 3aAaHHLIMB OKHaMB B 6onbWOH 6y~epHLIH 
MaCCBB pa3MepOM 8000 CnOB. 3TOT MaCCBB pa3AenJieTCJI 
Ha y'laCTKB B COOTBeTCTBBB C 'IBCnOM 3aAaHHLIX OKOH 
/Ao 64/. Ecna apeMeuuoB: KOA nonaAaeT B KaKoe-na6o 
OKHO, TO 3HepreTB'IeCKBH KOA 3anBCLIBaeTCJI B 3TOT yqac
TOK MaCCBBa, B CTpenKa y'laCTKa nepeABBraeTCJI Ha OABY 
no3BUBIO. B OCTanbHLIX cny'laJIX BpeMeHHOH KOA BCnOnb-
3yeTCJI TOnhKO AnJI o6pa30BaHBJI CYMMapHoro BpeMeHBOrO 
cneKTpa. Ilocne npaeMa 32 6noKOB npoaepJIIOTCJI no3BUBB 
BCeX CTpenOK Ha He06XOABMOCTb O'IBCTKB yqacTKa 6y~epa 
B nepeAa'IB ero BH~OpMaUBB Ha COOTBeTCTBYJOmaH TpeK. 

MarHBTBLIH ABCK cny:>KBT MJI xpaaeHBJI 3BepreTa
qecKBX cneKTpOB B CYMMapHoro BpeMeHHOro cneKTpa. 
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Puc. 4. AAzopu•.w npozpaMM&I CASTO. 

rpacilHqeCKHB ~HCnneB:, pa6oTaiOIQHB C 3anOMHHaiOIQeB Tpy6-
KOB, no3aomieT cne):{HTL 3a xo):{OM 3KcnepHMeHTa, T.e. 
3a perHCTpauHeB raMMa- cneKTpOB, H KOHTpOnHpOBa Tb CTa-
6HnLHOCTL annapaTypw Ha npHMepe apeMeHHoro cneKTpa, 
B KOTOpOM H3o6pa~aiOTCR rpaHHUM 3a):{aHHMX OKOH. Pac
npe):{eneHHe OKOH MO~HO BMBO,I:{HTb Ha nepciloneHTY, qTo 
o6nerqaeT 3anycx nporpaMMhl Ha6opa nocne npepwaaHHJI 
HnH 3aMeHM MHWeHH. 

KpoMe opraHH3aUHH Ha6opa ):{aHHwx, ocyiQecTBnJieTcJI 
MOHHTOpH3aUHJI cqeTOB 12 COBna):{eHH~, 1234 COBITa,I:{eHHB 
I 11 -cTon/ H qHcno coana):{eHHB c y -xaaHTaMH. B KoHue 
Ha6opa /TyM6nep 15 Ha naHenH 3BM axnroqeH/ BWBO):{HT
cg Ha rreqaTb Ta6nHua 3THX BenHqHH B a6COniOTHhlX H OT
HOCHTenbHhlX e,I:{HHHUaX. 

CneKTpw, HaxonneHHhle Ha ):{HCKe, rro,I:{ne~aT ):{anLHei
weB: o6pa60TKe CTaH):{apTHhlMH rrporpaMMaMH 6H6nHOTeKH 
nonL30BaTeng orrepaTHBHOB cHcTeMw DOS III Ha HP 21160. 

3AKJIIOlJEHHE 

_naHHaJI pa6oTa rroKa3wsaeT, qTo Ha 6a3e, pa3pa6oTaH
HOB B OHHP JUIII 3neKTPOHHKH H rrporpaMMHoro o6ecne
qeHHJI,B03MO~Ha peanH3aUHJI He TOnbKO qacTeB 3KCrrepH
MeHTanLHOB anrrapaTypw, HO H uenoro 3KcrrepHMeHTa no 
perucTpauuu Me3opeHTreHoacxux cneKTpoa. OrrwT, Ha
xonneuHwi so apeMJI awnonueHHH 3TOB pa6oTw, no):{TBep~
):{aeT npaaunLHOCTL aw6paHHOB KoHuenuuu. Oco6eHHO Ha):{o 
OTMeTHTL, qTo cyiUeCTBOBaHue H3WKa KAMAK Ha 3BM 
BP 21160 ):{aeT clln3HKY ace B03MO~HOCTH pa3pa6oTKH 
rrporpaMMHoro o6ecneqeHHH caoero 3KcrrepuMeHTa u He 
Tpe6yeT B npouecce pa3pa6oTKH aKTHBHoro rro):{KnroqeHHH 
cneuuanucToB no 3BM. 

Ilo cpaBHeHHIO C TeneCKOITOM 11 ·OCTaHOBOK, COCTOJI· 
IQHM H3 6noxoa c pyqHWM ynpaaneHueM, npoae,I:{eHHwe 
OllbiTW ):{OKa3anH cne,I:{yiOIQHe npeuMyiQeCTBa 3neKTpOHHKH 
B cTaH):{apTe KAMAK, ynpaanJieMOB oT 3BM: 

- HacTpoB:xa arrnapaTypw ycxopJieTCJI ):{0 10 pa3 H Mo
~eT npOH3BO):{HTbCJI cilH3HKOM, He HMeiOIQHM 60nbWOrO onw
Ta pa60TW C 3neKTpOHHOB anrrapaTypoB:; 
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- KOHTpOnL npaBHnLHOCTH XO,IJ;a 3KCnepHMeHTa pery
nxpHO npOH3BO,IJ;HTCJI 3BM H He Tpe6yeT llOCTOJIHHOrO 
BHHMaHHJI 3KCllepHMeHTa TOpa; 

- Ha,ne:>KHOCTL pa60TLI annapaTypLI Ka'leCTBeHHO BO· 
3pacTaeT H ,nocTHraeT ypoBHB Ha,ne:>KHOCTH 3BM; 

- HMeeTCJI B03MO:>KHOCTL YCOBepweHCTBOBaHHJI 3KCne
pHMeHTa, HanpHMep, OllTHMH3aiJ,HH pa3peWaiOIIJ,HX BpeMeH 
cxeM coana,neHHii; 

- ynpoweHHe 3KcnepHMeHTa H3·3a acnonL30BaHHB 6o
nee coaepweHHLIX 6noKoB, HanpaMep, BKnJO'IeHHe BUII 
a annapa TYPY, CHHMaeT Heo6xo,nHMOCTL coopy:>KeHHB 3aiiJ,HT
HLIX CXeM BXO,IJ;OB CTapT- H CTon-cHrHanOB H YCTaHOBKH 
oT,nenLHoro AUII ,nnx apeMeHHoro cHrHana. 

Ha.no oTMeTHTL H HeKoTopLie He,nocTaTKH .naHHOH pea
na3aU.HH TenecKona. Hepau,HoHanLHO acnonL30BaTL aHano
roaLie nHHHH 3a,nep:>KeK ,nnx noraqecKHX carHanoa. BKnJO'Ie
HHe AIUI a cTaH,napTe "BHWHB" noTpe6oaano coopy:>KeHHJI 
cneu,HanLHOrO 6noKa CBJI3H H HeKOTOpLIX ,IJ;OllOnHHTenLHLIX 
Ka6enLHLIX COe,IJ;HHeHHH. llpH HanH'IHH COOTBeTCTBYIOIIJ,HX 
6nOKOB TeneCKOll B nonHOM 06beMe MO:>KHO H3rOTOBHTL 
a o,nHOM KapKace KAMAK. 

llporpaMMLI ynpaaneHHJI TeneCKOllOM H Ha6opOM ,naHHLIX 
nony'IHnHCL 6onee 06beMHLIMH, 'leM O:>KH,nanOCL. C O,IJ;HOH 
CTOpOHLI, nepeKniO'IeHHe TeKCTa JI3LIKa 4l0PTPAH Ha JI3LIK 
KAMAK ,no6aanxeT Ka:>K,nLiii pa3 ,nae cTpOKH; c ,npyroii 
CTOpOHLI, - MO,nynLHOe DO npapo,ne ynpaaneHHe TeneCKOllOM 
npawnocL nporpaMMHpoaaTL 6onee HnH MeHee nocne.noaa
TenLHO. 3TO 6LinO CBJI3aHO C onpe,neneHHeM a,npeCOB 6nOKOB 
KAMAK ao apeMJI KoMnHnBU.HH H c He,nocTaTKOM KOMnH
nxTopa, KOTOPLIH He no3Bonan no,nKnJO'IeHHe no,nnporpaMM, 
HMeiOIIJ,HX 'laCTL nporpaMM KAMAK. llyTH .nnx npeo,noneHHB 
3THX orpaHH'IeHHH 6LinH Haii,neHLI BO BpeMJI pa3pa60TKH, 
O,IJ;HaKO He 6LinO He06XO,IJ;HMOCTH B nepeCTpOHKe nporpaMMLI 
MYTES, nocKonLKY ,nnHHa HCTO'IHHKa- nporpaMMLI - oKono 
500 CTpOK B pa6oTe C onepau,HOHHOH CHCTeMOH Ha HP 2116C 
He O'leHL yaenH'IHBaeT BpeMJI KOMllHnJIIJ,HH H 3arpy3KH /Bee
ro MeHLWe 4 MUH./. 

AaTopLI 6naro,napHLI A.H.CaHaeay H IO.K.AKHMOBy 3a 
no.n,nep:>KKY pa6oTLI H npe,nocTaaneHHe o6opy,noaaHHB a cTaH
,napTe KAMAK, C.B.Me,nae,nro 3a npe,nocTaaneHHe B03Mo:>K-
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HOCTH HCllLITaHHJI annapaTypLI B HQ JHill, ll.Hoii6epTy 3a 
llOCTOJIHHYIO llOMOIIJ,L, MHOrO'IHCneHHLie ,IJ;HCKYCCHH H H3-
MeHeHHe KoMnanxTopa, K.AH,nepTy, ~.ra6paenro, H.Tac
conL,ny, H.qypHHY H A.lleTpoay - 3a noMowL npa pa3pa-
6oTKe H HCllLITaHHH OT,IJ;enLHLIX MO,nyneii. 
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