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§1. BBE,4EHHE 

B uccneAOBaHHHX caoicTB KopoTKO~HBy~x H30Tonoa, 
npOBOAHMbiX no nporpaMMe JICHAIITI Ha CHHXPOUHKHOTpO • 
He JIJIII OHJIH, aa~HbiM ycnoaueM sanseTcs nonyq.eHHe 
MaKCHMyMa HHWOpMaUHH OT paAHOaKTHBHbiX HCTO'IHHKOB 
B HHTepBanbl BpeMeHH, COH3MepHMble C nepHOAaMH nony
pacnaAa. Ilo3TOMY OAHOH H3 HaH6onee 34>«l>eKTHBHbiX cl>opM 
H3MepeHHH HBnHeTCH MHOrOMepHbiH aHanH3 C perHCTpauH· 
eH HeCKOHLKHX xapaKTepHCTHK H3ny'leHHH, 'ITO npHBOAHT 
K 3Ha'IHTenLHOMY yMeHLWeHHIO 3aTpaT BpeMeHH pa60Tbl 
ycKopHTens. 

qTo6LI nony'IHTL Hau6onee nonHyro HH«i>opMaUHJO o cxe
uax pacnaAa HAep, Heo6xoAHMO H3MepsTL cneKTpLI raMMa
raMMa-coanaAeHHH, 3aBHCHMOCTL 3HeprHH H HHTeHCHBHO· 
CTH raMMa-H3ny'leHHH OT apeMeHH I y-r -pacnpeAeneHHsl 
unu 6onee cno~Hoe pacnpeAeneHHe: 3HeprHH ABYX raMMa
KBaHTOB - apeMeHHOH HHTepaan Me~y HHMH I y-y-~r 
pacnpeAeneHuel. IlocneAHHH pe~HM pa6oTLI oco6eHHO He
o6XOAHM, TaK KaK KOHH'IeCTBO nepeXOAOB B CXeMaX pac· 
naAa HAep AOCTHraeT HeCKOHLKHX COTeH, a y-r " pacnpe· 
AeneHHH MOryT AaTL TOHLKO 'laCTL HY~Oi HHWOpMaUHH. 

MHOrOMepHLii aHanH3 H OAHOMepHLie H3MepeHHH MO)I(HO 
34>«l>eKTHBHO OCYJUeCTBHHTL Ha 6a3e ManLIX HnH cpeAHHX 
3BM. ,lJ;ng 3TOH uenH B 3aAa'laX HAepHoi cneKTpOCKOllHH 
ycneWHO HCllOHL30BanHCL 3BM B pe~HMe ABYXMepHOro 
aHanH3a/l-8/. 0AHaKo 6onee nonHyro HH«i>opMauuro o npo
ueccax pacnaAa AaJOT raMMa·raMMa-coanaAeHHH B Tpex
MepHoM BapHaHTe ly-y-/'u ·pacnpeAeneHHHI, KOrAa OA" 
HOBpeMeHHO perHCTpHpyeTCH H BenH'IHHa BpeMeHHOrO HH" 
Tepaana Me~y HMnynLCaMH AeTeKTOpOB. 
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KpoMe Toro, qacTo OKa3biBaeTC.II none3HbiM u Y.A06HbiM 
B3Mepeuue Tpex O.AHOMepuwx cneKTPOB. B 3TOM cnyqae 
O,AHOBpeMeHHa.ll 3aUBCb TaKBX cneKTpOB B 3BM yMeHLmaeT 
o6~ee speM.II perucTpanuu u nosbUllaeT TO'IHOCTL nocne
.AYIO~eii: o6pa6oTKB uucllopManuu. 

HIDKe onucauo ycTpoii:cTBO CB.II3B Tpex AKII c 3BM 
HP 2116C, o6ecne'IBBaiO~ee .ABYXMepuwe, TpexMepuwe 
B3MepeHB.II HHB O,AHOBpeMeHHYIO perBCTpanBIO B 3BM OT 
O,AHOrO .AO Tpex cneKTpOB. Y CTpOiCTBO BblllOHHeHO B BB,Ae 
aBTOHOMHOrO 6noKa B CTaH,AapTe "BBWH.II", 'ITO o6ecne
'IBBaeT ero KOMUaKTHOCTb B 3KOHOMB'IHOCTb - Ka'leCTBa 
secLMa c~ecTBeuu~a~e npu orpauuqeuuoM MacmTa6e uc
cne,Aosauuii: unu cpaBHBTenLuo Y3KOM Knacce npoBO.ABMbiX 
B3Mepeuuii:. 

KpaTKO o6cy)I(,AaeTC.II oprauu3anu.11 nporpaMMuoro o6ec
ne'leHB.II yKa3aHHbiX pe)KBMOB pa60Tbl. 

§2. YCTPOHCTBO CB.H3H 

Auanu3 cneKTPOMeTpuqecKoi uucllopManuu, nocTynaiO~eii: 
B aMnnuTy,Auo-KO.AOBhle npeo6pa3oBaTenu AKIIl, AKII2, 
AKII3 /eM. puc. 1/, pa3pemaeTC.II c no.11sneuueM curuana 
"3anycK". Ilocne npueMa cneKTpoMeTpuqecKoii: uucllopManuu 
ua BbiXO,Aax "MepTBoe speM.II" AKII Bblpa6aTbiBaiOTC.II cur
uan~a~, KOTOpble qepe3 CXeMy HJIH 3 3anpe~IOT BX llOBTOp
Hbli 3anycK s Te'leuue nuKna B3Mepeuuii: u perucTpanuu 
B naM.IITB 3BM. Ilocne OKOH'IaHB.II nponecca npeo6pa3osa
HB.II Ha BbiXO,AaX "Bb130B" UO.IIBH.IIIOTC.II CBrHanbl H KO,Abl 
aMUHBTY.A H3MepeHHbiX BMUYHbCOB, rOTOBble K llOCHe,Ao
BaTeHbHOH nepe,Aa'le B 3BM HP 2116C B BB.Ae Tpex 
12-pa3p.II,AHbiX ,ABOB'IHbiX 'IBCen. Ilepe,Aa'la OCy~eCTBH.IIeTC.II 
qepe3 "JinoK nponycKaHB.II .AaHHbiX no Bb16pauuoMy a,Apecy". 

,D;n.11 ynpasneuu.11 nepe,Aa'lei ,Aauu~a~x B 3BM HP2116C 
BCU0Hb3YIOTC.II ,ABa CBrHana: "<l>nar" /KOMaH,Aa OT BHem
uero ycTpoii:cTBa - B uameM cnyqae OT AKII/ u "roTos
HOCTL" /KoMaH,Aa OT 3BM/; nocne,AHBi BMeCTe C CBr
uanOM "Bb130B" nocTynaeT ua cxeMy 3anpeTa C31. B uc
XO.AHOM COCTO.IIHBB Ha BHBepCHOM BXO,Ae CXeMbl CBrHana 
BeT, a Ha BbiXO,Ae "C'IeT'IHK a,Apeca" BMeeTC.II ,ABOB'IHbli 
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Puc. 1. JiAoK- cxeMa yc111poucmaa ca.Rau, pa6o111a10UieZo a 
peJICUMe MH020M€pH020 QHQAU3a. 
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Ko~ "00". Csrsan sa swxo~e C31 nepeso~BT "C'IeT<IBK 
a~peca" B cocTOJJHHe "01" B 11epe3 ~emscllpaTop swpa6a
TwsaeT csrsan "Pa3pemesse 1" sa napannenLHwi nepesoc 
sscllopuanss c nepsoro npeo6pa3osaTenJJ. 3ToT >Ke csr
san, ccllopMBpOBaHHLIB B 3a~ep>KaHHLIB OTBOCHTeDLBO CHr· 
sana "Pa3pemesse 1" sa speuJJ t 31 ... 2 MKc, nocTynaeT 
Ha BXO~ 3BM H pa3pemaeT UpBeM HHcllopMai(HB. llpB 3TOM, 
c se6onLmoi 3a~ep>KKoi I .. 300 He/, npeKpall(aeTcJJ csrsan 
"roTOBHOCTL" 3BM Ha BpeMJJ I(BKna o6pall(eHHJI K UaMJJTH 
tH/ t H MaiD < 6 MKC. CnyCTJI HeKOTOpoe BpeMJJ Ha BLIXO~e 
3BM UOJIBHTCJI CBOBa CBrHan "roTOBBOCTL", KOTOpLiii 
YCTaHOBBT C'leT'IHK a~peca B COCTOJIHHe "10", a ~emscll· 

paTop swpa6oTaeT "Pa3pemesse 2" sa nepe~aqy sscllop
uanss c AKTI2. 

Tiocne~yiOII(ee nocTynnesse csrsana "roTOBHOCTL" 
o6ecne'IBT nepe~aqy sscllopuanss c AKTI3 /nocne nonyqe
HHJI CHrHana "Pa3pemeHBe 3" B npe~BapBTenLHOi ycTaHOB· 
KB C'leT'IBKa a~peca B cocTOJJHBe "11 "I. 

l1To6w BCKHIO'IBTL B03MO>KHOCTL HenpaBBHLHOi pa60TLI 
nps nepexo~e K cne~yiOII(eMy nsKny B3Mepessi, sa BHBepc
BLii BXO~ C31 UOCTynaeT 3anpell(aiOII(Bi CBrHan C BLIXO~a 
HJUI4 B MOMeHT UOJJBneHBJI CBrHana "Pa3pemeHBe 3". 
,D;nsTe»LHOCTL csrsana 3anpeTa t~an /cu. puc. 2/ ~on>KHa 
6wTL 6onLme, 'leM tH Mate + tc , r~e tc - speMJJ B03Bpa
ll(eHBJJ noTesnsanos "Bw3os" B "MepTsoe speMJJ" AKTI. 
3TO BpeMJJ 3a~aeTCJI CYMMOi ~DBTeDLHOCTB BMUYDLCOB 
6noKa "3a~ep>KKa B cllopusposasse 1" H "linoKa cllopuspo
BaHBJJ BMUYDLCa UO ~DBTeDLBOCTB 3", TO eCTL t' = 

3an 
= t 3an + tc, r~e i:Jan >t8 MaKC.HMUYDLC C BLIXO~a cllopMBpOBa· 
Ten• 3 nocTynaeT TaK>Ke B sa sxo~w "C6poc" AKTI. 
Cna~ csrsana t 3an 11epe3 cxeuy HJIH 5 ycTasasnssaeT 
"C'IeT'IBK a~peca" B BCXO~HOe COCTOJIHBe "00". 

,lJ;nJJ BCKniO'IeHBJI B03MO>KBOi OCTaBOBKB pa60TLI ycTpoi· 
CTBa, UpH OTCYTCTBBB XOTJI 61.1 O~Horo CBrHana "BLI30B" 
/sanpsuep, nepenonsesse swxo~Horo perscTpa npeo6pa-
30BaTenJJ/, BBe~eHa ~OUOnHBTeDLHaJJ nenL, COCTOJIII(aJI B3 
CXeMLI HJIH 1 B "O~HOBB6paTopa C BLIHy~eHHLIM BOCCTa· 
HOBDeHBeM". 

B TaKHX CDy'laJIX BOCCTaBOBneHHJI He UpOBCXO~BT BHa 
BLIXO~e O~OBB6paTopa BLipa6aTLIBaeTCJI BMUYDLC, 3a~ep· 
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Puc. 2. Bpe.MeHHaJI ouazpa.MMa pa60IIIbl 6AoKa C6JI3U 6 

peJICU.Me MH020.MepH020 UHUAU3a. 

>KaHHLIB OTHOCHTeDbHO MOMeHTa nOJJBDeHHJI nepsoro "Bw· 
30Ba" Ha speMJJ T 0 > T n MaKe / Til MaKe== 230 M KC - MaK
cuMa»LHOe speMJJ npeo6pa3oBaHHJJ B AKTI/, KoTopwi qepe3 
cxeMy HJIH 2 3anycKaeT csrHan "cl»opMHposaTenL HMnynLca 

no .D.DHTeDLHOCTH 3". . 
0.D.HOBH6paTOp C BLIHY>K.D.eHHLIM BOCCTaHOBDeHHeM /eM. 

pUC. 3/ COCTOHT H3 .D.BYX O.D.HOBH6paTOpOB C .D.nHTenLHOCTLIO 
BLIXO.D.HLIX HMnynLCOB 1/2 Til MaKe Ka~LIB H CXeMLI 3anpeTa. 
B cnyqae BLIHY>K.D.eHHOrO BOCCTaHOBDeHHJI O.D.HOBH6paTOpa 
BO apeMJJ 6LICTpOi nepe3apJJ.D.KB KOH.D.eHCaTOpOB, KOTOpLie 
onpe.D.eDJJIOT JJ.HBTenLHOCTB BpeMeH MeTaCTa6BDLHLIX CO· 
CTOJJHHi, noTeuuuanLI KonneKTopoB TpaH3BCTopos T 4 H T 5 
JJ.On>KHLI OCTaBaTbCJI HyneBLIMB. 3TO OCyiUeCTBDJJeTCJI C no· 
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MOll(biO Klll01.feBOrO KaCKa,IJ;a, IIO,II;Klll01.feHHOrO K KOnneKTO-
paM TpaH3HCTOpOB qepe3 pa3,IJ;enHTenbHble ,II;HO,II;bl ,lJ; l H ,lJ; • 

2 
Ha puc. 4 llpe,D;cTaaneua 6noK-cxeMa ycTpoHcTaa, pa-

6oTaiOI.Qero a HHTerpupyiOI.QeM pe)I(HMe, a ua puc. 5- ero 
apeMeHHaB ,IJ;HarpaMMa. B 3TOM pe)I(HMe 11peo6pa3oaaTenu 
pa6oTaiOT aBTOHOMHO, a OllpOC HanH1.fHB "roTOBHOCTH" 
B 3BM OCy~.QeCTBnBeTCB IIOCne,IJ;OBaTenbHO, C llepHO,II;OM 
2t r' TaKToaoro reuepaTopa. TaKTOBbiH reuepaTop Bblllon
HeH B BH,IJ;e MyllbTHBH6paTOpa C IIOTeH:QHanbHbiM yllpaB
neHHeM /uuTerpanbHaB cxeMa 18 Ha puc. 3/. Ilocne,IJ;oaa
TenbHbiH o11poc llpeo6pa3oBaTeneH ocy~.QeCTBnBeTcB c llo
MOI.QbiO "C1.feT1.fHKa a,D;peca", ",ll;eiiiulllpaTopa" u ex eM ".H" -
C1, C2, C3, ua BTOpble BXO,IJ;bl KOTOpblx 11o.n;aroTcB curuanbl 
"Bb130B" llpeo6pa3oBaTeneH. Ha puc. 5 B Ka1.feCTBe llpu
Mepa IIOKa3aH Cny1.faH pa60Tbl ycTpOHCTBa, KOr,IJ;a HMeiOTCB 
curuanbl "Bb130B" ua ,IJ;Byx llpeo6pa3oBaTenBx, a ua TpeTb
eM - OTCYTCTByeT. Ilpu HallH1.fHH CHrHana "Pa3peiiieHue" 
Ha BTOpOM BXO,IJ;e C 1, qepe 3 CXeMy .HJI.H 1 IIOCTyllaeT CHr
Han ua 11epBbiH axo,IJ; cxeMbl ".H" - C4. Kor,IJ;a ua BTopoH 
BXO,II; 3TOH CXeMbl IIOCTYIIHT CTpo6upy10ll(HH HMIIYllbC CO 
cxeMbl "3a,IJ;ep)I(Ka u lllopMupoaauue'\- To cpa6oTaeT "<l>op
MHpoaaTenb HMIIYllbCa 110 ,II;llHTenbHOCTH " - 1 H qepe3 
cxeMy .HJI.H 2 ocTaHOBHT MynbTHBH6paTop. ClilopMupoaaHHbiH 
HMIIYllbC IIOCTyllaeT O,IJ;HOBpeMeHHO Ha BXO,II; "<l>nar" 3BM. 
Curuan "roTOBHOCTb" c BbiXO,IJ;a 3BM llpeKpa~.QaeTcB u 
llpo,IJ;neaaeT apeMB 6noKupoBKH MYnbTHBH6paTopa. Ilocne 
BOCCTaHOBneHHB CHrHana "roTOBHOCTb" MYllbTHBH6pa
TOp CHOBa Ha1.fHHaeT pa6oTy B HellpepbiBHOM pe)I(HMe ,IJ;O 
11onyqeuuB HMIIynbca ua BbiXO,IJ;e C2. 3aTeM :QHKn pa6oTbl 
IIOBTOpBeTCB. Curuan "C6poc" Bblpa6aTb1BaeTCB B MOMeHT 
BOCCTaHOBneHHB IIOTeH:QHana "roTOBHOCTb" 3BM. 

B ueKoTopblx 3KCIIepuMeHTax 11pu uccne,IJ;oaauuu 3a
,IJ;ep)l(aHHbiX ,II;BOHHbiX COBIIa,IJ;eHHH MO)I(HO llpHMeHBTb CHM
MeTpH1.fHYIO 110 OTHOIIIeHHIO K ,IJ;eTeKTOpaM CXeMy H3MepeHHB 
BpeMeHHbiX HHTepaanOB. 3TO o6eclle1.fHBaeT y,IJ;BOeHHe CTa
THCTHKH 3a TOT )l(e llepHO,II; H3MepeHHH. B TaKHX cny1.faBX 
ueo6xo,IJ;HMO aaecTH ,IJ;OIIOnHHTenbHbiH IIPH3HaK .IJ;nB o6o3Ha-
1.feHHB ,IJ;eTeKTOpa, KOTOpbiH Bbi3Ban IIOBBneHHe CTapTOBOrO 
HMIIynbca. C T01.fKH 3peHHB ,IJ;anbHeHIIIeH o6pa6oTKH y,IJ;o6uo 
KO,IJ; aMIIllHTY,IJ;bl CTapTOBOrO HMIIYllbCa llepe,D;aBaTb BCer,IJ;a 
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Puc. 4 . .6AoK- cxeMa yc•poilc•ea ceJI3U c)JIJI He3aeucuMwx 
oc)HOMepHt.IX U3MepeHUU /UH•ezpupyfOII#UU peJICUM HQKOnAe
HUJI UHrjopMQijUU/. 
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Puc. 5. BpeMeHHaJI c)uazpaMMa paoo•r.a yc•pouc•ea ceA3U 
6 peJICUMe He3a6UCUMt.IX oc)HOMepHt.IX U3MepeHUU. 

nepswu . .6noK-cxeua y3na nponycKaHBJI AaHnwx no sw6pau
HOMY 8Apecy C AOnonHBTenbHWM npB3H8KOM llOK838H8 Ha 
puc. 6. 

B HOpManbHOM COCTOJIHBB TpBrrep c6poweH B nocne
AOBaTenbH8JI nepeAa'la KOAOB BAeT B npJIMOM nopJIAKe. 
EcnB BMeeTcJI csruan AnJI o6paTHoi nocneAOBaTenbHOCTB 
nepeAa'IB KOAOB ua BXOAe "Ynpasneuse nocneAoBaTenb
HOCTbJO nepeA8'1B M8CCBBOB" /YllflM/, nepBWM nepeAaeT
CJI KOA co BToporo AKll, nocne qero TpBrrep onpoKBAW
saeTCJI B nepeAaeTcJI KOA c nepsoro AKll. KoA TpeTbero 
AKll /Bpeueuuoi BHTepsan/ scerAa nepeAaeTCJI TpeTbBM. 

§3. llPOrPAMMHOE O.DECRElJEHHE 

He3aBBCBMO oT pe)I(]IMa pa6oTW ua 3BM nocTynaeT 
noToK sucllopuau.ss B BRAe OTAenbHWX enos AnBHoii 16 6BT. 
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PA3PEWEHHE 

Puc. 6. EAoK- cxe.Ma Y3Aa nponycKaHUJI oaHHbiX c yttemoM 
oonoAHumeAbHozo npu3HaKa, coomeemcmeyroUiezo cmapmoeo
MY CU2HaAy. 

llepBhle 12 6HT co~ep~aT cneKTpoMeTpuqecKyro HH~OpMa
uuro oT AKIT, 13 u 14 6HThl ~aroT HH~opMauuro o HOMepe 
KaHana HHTep~eiica, KOTOphlH nepeHOCHT ~aHHhle /15 H 16 
6HThl - CB060~Hhl/. 0CHOBHOH 3a~aqeii nporpaMMhl .IIBJIJI
eTC.II npHeM 3TOH HH~OpMa.QHH, npoBepKa ee Ha OTCYT
CTBHe c6oeB /nocne~OBaTeJibHOCTb npHH.IIThlX CJIOB OT 6JIOKa 
CB.II3H/ B pe~HMe COBna~eHHH H 3anHCb npHH.IITOH HH~op
Ma.QHH B ~opMe, y~o6Hoii ~n.11 ~anbHeiimeii o6pa6oTKH. 
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B pe~HMe COBna~eHHH BC.II HH~OpMa.QH.II nocne 3anHCH 
B 6y~ep on epa THBHOH naM.IITH nepenHChlBaeTC.II Ha MarHHT
Hyro neHTY /nporpaMMa SAVE3 I. 

B pe~HMe o~HOMepHbiX H3MepeHHii /HHTerpupyroi.QHii 
pe~HM HaKOnJieHH.II/ HH~OpMa.QH.II 3anHCbiBaeTC.II B BH~e 
cneKTpoB: Ka~Aoe nepe~aHHoe cnoBo npe~cTaBnJieT co6oii 
a~pec A B Bbl~eneHHOM 6y~epe naMJITH 3BM, no KOTopoMy 
cne~yeT ~o6aBHTb e~HHHUY. B -~eiicTBHTeJibHOCTH ~JI.II HCKnro
qeHH.II Tpy~HOCTeH C HyJieBbiMH a~pecaMH e~HHH.Qa ~o6aB
JI.IIeTC.II no a~pecy A+ I H o6pa THhlH c~BHr cneKTpa npoBo
~HTC.II nyTeM CMei.QeHH.II ero uaqaJibHoro a~peca. 

Bo3MO~Hbl ~Ba BapuaHTa o6pa6oTKH cnoBa, nocTynaro
I.Qero OT 6JIOKa CB.II3H B pe~HMe O~HOMepHhlX H3MepeHHH. 
B a~pece A Bhl~enJieTc.ll 12 nepBhlX 6HTOB cneKTpoMeT
pHqeCKOH HH~OpMa.QHH, KOTOpble .IIBJI.IIWTC.II a~peCOM ~JI.II 3a-

HeCeHH.II e~HHH.Qbl B COOTBeTCTBYWI.QHH cneKTp Ha 4096 
KaHanoB. CaM cneKTp, B KOTOpblii ~o6aBnJieTcJI e~uuuua, 
onpe~enJieTc.ll Ko~oM B 13 H 14 pa3p.ll~ax nonuoro cnoBa 
/npB3HaK KaHaJia BHTep~eiica/. )l;JIJI yMeHbWeHB.II BpeMeHB 
06pa60TKB CJIOBa B COOTBeTCTBYWI.Qero nOBbiWeHB.II CKOpO
CTB npBeMa BH~OpMa.QBB ~o6aBJieHBe e~BHH.Qhl MO~HO npo-

B3BO~HTb no nonHoMy a~pecy A. CooTBeTCTBYWIUHii no~6op 
npB3HaKOB KaHaJIOB BHTep~eiica n03BOJI.IIeT ~OpMBpOBaTb 
TaKBM o6pa30M TpB 4096-KaHaJibHhlX cneKTpa, OTBeqaroi.QBX 
TpeTbeMy, nepBoMy u BTopoMy KaHanaM /nporpaMMbl KANAL, 
TIF /. 

PeanbHaJI pa6oTa c BHTep~eiicoM /HanpuMep, nporpaM
Mhl SAVE3, , KANAL/ ocyi.QeCTBJI.IIeTcJI cne~yroi.QBM o6pa-
30M. B naMJITB MamBHhl Bhl~enJiroTC.II ~Ba 6y~epa. Bo BpeMJI 
3anOJIHeHH.II O~HOrO B3 HBX BH~OpMa.QBeH OT BHTe~eiica 
npOB3BO~.IITC.II onepa.QBB CO BTOphlM 6y~epOM B 3aTeM 6y
~ephl MeHJIIOTC.II MecTaMu. B 3anonHeHHOM 6y~epe HH~op
Ma.QB.II npoBep.HeTC.II Ha uanuque c6oeB, nepenBChlBaeTC.II 
Ha MarHBTHYIO JieHTy ~JI.II pe~BMa COBna~eHBH HJIB B BH~e 
CneKTpOB Ha COOTBeTCTBYWI.QBe ~OpO~KB MarHHTHhlX ~BC
KOB ~JI.II pe~HMa o~HOMepHoro auanu3a. B cnyqae o6ua
py:lKeHH.II c6o.11 npu pa6oTe B pe)I(BMe coBna~eHuii o6pa6oTKa 
6y~epa npeKpai.QaeTC.II H aBTOMaTBqeCKH npOB3BO~BTC.II BOC
CTaHOBJieHHe. 
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llporpaMMa SA VE3, ucnonL3YJO~axcx .D.llX MHoroMepHLIX 
H3Mepeuuii:, xBnxeTcx o6o6~euueM nporpaMMLI SAVE 1 8~ 

llporpaMMa KANAL no 3a,IJ,aHHLIM BpeMeHHLIM HHTep-
BanaM 3KCll03HUHH ,IJ,JlX Ka)I(,!J,oro KaHana 3allHCLIBaeT HH
clJopMa:UHIO B BH,IJ,e O,IJ,HOMepHbiX ClleKTpOB H YKlla,IJ,blBaeT 
3TH cneKTpbl Ha COOTBeTCTBYIO~He ,IJ,OpO:>KKH MarHHTHOro 
,IJ,HCKa. C llOMO~biO 3TOH nporpaMMbl, HMeiO~eii: MHHHMaJlb
Hble noTepu BpeMeHH ua o6pa6oTKY nocTynaJO~ero cnoBa, 
MO:>KHO pa6oTaTb C 3arpy3KOH 40000 CAOB/C. 

)J,nx npoBepKH HHTepclJeii:ca ucnonL3yeTcx nporpaMMa 
TIF puc. 7/. Oua 3anucLIBaeT uuclJopMa:UHIO B BH.IJ.e cneKTpoB 
H ,IJ,J111 pe:>KHMa COBlla,IJ,eHHH npoBepxeT ee Ha OTCYTCTBHe 
c6oeB. llpHHUHll pa60Tbl nporpaMMbl llOHXTeH H3 6noK
CXeMbl I puc. 8/. B Ka'leCTBe BXO.D.HLIX ,IJ,aHHLIX B nporpaM
MY BBO,IJ,JITCJI HOMepa Tpex TpeKOB ,IJ,HCKa, Ha KOTOpbiX 6y,IJ,yT 
B Kouue nporpaMMLI 3anucaHLI O.IJ.HOMepuLie cneKTPLI H 
HHcPOpMa:UHX 0 pe:>KHMe pa60TLI, eCJlH Be,IJ,yTCX .D.BYXMepHLie 
HJlH TpexMepHble H3MepeHHX B pe:>KHMe COBlla,IJ,eHHH. 

llporpaMMa npHHHMaeT OT 6yclJepa MaCCHBbl ,IJ,JlHHOH B 
2550 CJlOB, OCTaHaBJlHBaeT npHeM, npOBO,IJ,HT npoBepKy Ha 
npaBHllLHOCTL pa6oTLI u ne'laTaeT ua 3Kpaue ,IJ,Hcnnex 
HOMep nepe,IJ,a'IH. EcnH B pe:>KHMe COBlla,IJ,eHHH llOXBJITCX 
c6oH, neqa TaeTCX HOMep nepBoro OWHfiO'IHOrO CllOBa B MaC
cuBe, ero nop11.IJ.OK u co,IJ,ep:>Kauue 3Toro cnoBa. llporpaMMa 
OCTaHaBJlHBaeTCX BKJliO'IeHHeM TyM6nepa 15. llony'leHHble 
cneKTPbl MoryT 6hiTL BhiBe,IJ,eHbl ua 3Kpau ,IJ,Hcnnen 
TEKTRONIX c noMO~LIO, uanpHMep, nporpaMMbl DISP 
/puc. 9/. 

llporpaMMbl uanucaHbl B cucTeMe DOS ua X3h1Ke 
<l>OPTPAH, npoue.IJ.ypbl o6pa6oTKH CO,IJ,ep:>KaHHX 6yclJepa D 
nporpaMMe KANAL- ua acceM6nepe. 

YcTpoiicTBO ycnewuo 3KcnnyaTupyeTC.Il B Teqeuue ro,IJ,a 
H no3Bonuno BhlnonHHTL PH.D. 3KcnepuMeHTOB c perucTpa
uuei COBlla,IJ,eHHU B TpeXMepHOM pe:>KHMe /raMMa-raMMa
~r -pacnpe,D,eneuue/. 

B 3aKniO'Ieuue aBTOpbl Bblpa:>KaJOT 6naro,D,apuocTL 
C.B.Me",IJ,Be,IJ,IO, r.OpTnenny, B.A.AHTIOXOBY H B.H.<l>oMHHbiX 
3a llOJle3Hble 06Cy)I(,!J,eHHH BOllpOCOB, CBH3aHHbiX C pa3-
pa60TKOH OllHCaHHOrO ycTpOHCTBa. 
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,J:.J:11 
~la\J2 
(c003 
<Jf'kJ4 
:H1l15 
~1r,.oo 

nM7 
'~CUB 
:J(l()\1 

10IJ 
'l<lll 
f1012 
~013 

''~14 
~015 
0016 
001"/ 
001!3 
0019 
002~ 
0021 
0022 
1023 
'l'~24 
002~ 
0026 
0027 
rl02'l 
'!029 
C"03LJ 
lc:031 
"'332 
''033 
0034 
[J03:.i 
0!J3o 
'l037 
:<CH'l 
0039 
r~U4J 
;J;,41 
f':14?. 
:JI-!43 
ll.ll44 
(!;j4:j 

1046 
1(]47 
'1040 
C049 
**** 

FP.l 
PkOG;~.".1' fir' 
lJ I:lt:l•'SlO!l I A< 1221\ll, ICC255>ll, ITR (3 l, IUC3l 
ILF.:=?5:.ic1 
I[; ( I l =I :-;>1G.i3 
IDC2l=2 HWJ.l.l 
IIJ(3)=.1 
LJO 4~ I=l,l22dY 

4S I~<Il=J 
.wrn c 1,2> 

2 FOll'··Af(" T1IACKS"l 
H EAU ( I , * l ( I i :1 ( I l , I= I , 3 l 
'i1 fiiTECI,3l 

3 i'OH'-'Af<" '1-UL'\·~~~<;hJ:JALl It' 0'lLY SPfCf,l'\ l !Iii ·l''l 
niALHI,*llJ 
IF< IJ.L0.2ll2=1275 
IH IJ.Fl.3l I2=l5:l 
K=.J 

I<J K=K+I 
10kl i£ (I, II l:< 

II I·ORI~AT<I,"fkA:ISH.H tlO=",lol 
C------ SP.!IT GATI!,:H !'ITO lJUt'IJI IC 

CALL EXeC( 1,117cl, IC, ILl l 
IF( IJ.f O.DlGrl fO ?J 

C----- ~~01?-) OIWI 11 C111 fiiOL 
J=0 
uo 0 I=I,I2 
UO 3:1 '<.1=1, IJ 
J=J+I 
YY.=IA:I~;( ICC Jl ,3:!:l'll'l) 
IF(~'!(.£:(). I:JC'~J l lGO f0 3.J 
,,HIJEC1,31 l.J, ICCJl 

31 t'O;a'Af<" E,<f~(l!l 1'1", J[l, "IS•', I'll 
C.A.LL LXICCI.IIn1,!C,Il 
GO TO I'~ 

33 CO'Ii"I'IUE 
6 CONITlU!.: 

C----- <IHI fl llli''ltl' 1 \nO·l ·\S SPC.:CT IU'\ 
2'·l r;o 4 I= I • I L1 

KVu'<=lCCil+l 
4 I~CKVOI(l=l\C~VJ~l+l 

IF(! SS:iC b ll 9'J,I V c---- ,wJTf SPI CLIA 0il DISC. 
99 uo I 'l.J I = I , 3 

LL=< I-1 l*4 N6+2 
C .. LL F~05C(;>,II3d, I ~<Lll,4W6,!T,;C I l ,·:1) 

I~'' CO'rfl: I !.II 
lllU 
EllUS 

Ll ST 8flJ o+·~~* 

Puc. 7. IlpozpaMMa TIF , ucnoAr.3yeMaJI CJAJI npoeepKu 
paoo•w uH•e~uca. 
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BBO.A 

3An011HEHHE 6YtEPA 
.AJ1HHbl 2550 CJlOB HH410PMAU.HE~ 

HET 

OT HHTEPIE~CA 

nEYATb OWH6KH 

80 CC TOHOBJlEHHE 
I= nPonvcK O.AHoro c.nOBA I 

3AnHCb HHtOPMAU.H~ 
8 BH.AE CnEKTPOB 

Puc. 8. .5AoK- cxeMa npozpaMMbl TIF, ucnoAb3yeMoiJ OA.R 
npooepKu pa6ombr uHmep¢eiJca. 
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00:11 FTN 
0~02 

0003 
0004 
0005 
~1006 

:1m17 
0008 
000Y 
0010 
(l0ll 
:1012 
0f113 
0014 
,101 :i 
'1016 
1017 
0018 
001Y" 
'-'02·1 
'1~21 

('l0?2 
mJ23 
r1024 
"1025 
11026 
V-027 
0028 
3029 
1Wl30 
"1031 
0032 
0033 
"034 
0035 
0036 
0037 
PI03A 
0039 
0040 
"-l041 
0042 
1043 
;1~44 

0045 
0046 
0(147 
00411 
1049 
(;ffi0 
0ffil 

**** LIST 

PROGH.\1! OISP 
OI~fNSION IEC4096) 

10 :·tRITFC 1,2l 
2 FOR'.lAT< II TRACK, FIRST CiHIL,Lf'IGHT<P'AX.I023J") 

HEAtH I , * J IT, I I , I L 
IFCIT.E0.0JGO TO 20 
CALL Fil!JSCCI,H33,IE,4iJ96,IT,0J 
CALL USYCIE,II,ILJ 
GO TO 1:·:· 

20 l!l:J 
SlJ:Jt<OUTI'II LJSYC IE, I I, ILl 
JIIIf'ISIO'i !ICIJ 
IFCIL.GE.I~24JIL=I023 
I2=IL+I 1-1 
IFC!?.GT .4>W5l 1?=4095 
Kli= I 
IF< IL.U .511 JK,{=2 
IF<IL.LE.340JK~=3 
IFCIL.LE.25SJKR=4 
IFCIL.LF.J27JKR=B 
iJO 10 I = I I , I 2 
If C IE ( I J • U. :J) I r< I J =-I r <I J 

10 CON'fi:JUE 
I I'AX=.l. 
I I I N=Jcl ·:'JO 
uo 2 I=I I, 12 
IFCIECil.Gf.IMAXJII·IAX=IECil 
IF <IE C I l • LT. I/.ll'll L1I N= Ir C I l 

2 CO>f!TJUf 
XX= WAX- IITI 
XX=69'l./XX 
CALL C'I0UTC27 l 
CALL CHOUT C 12 l 
CALL :IAITC7:>Jl 
CALL TPLOT<d, I, I J 
K=-KR+I 
UO ~ I=II,I2 
K=K+KJI 
X=FLOATCIECIJ-I~INJ*XX 
IX=X 
CALL I PLOT C I , K, I X J 

5 CONTI~WE 
CALL TPLflT (a, I, 760) 
CALL CHOUTU IJ 
VIRIIECY, II JI I,I2,IJ~I'J,Il'AX 

II 1'0R''ATC2X, 11fRO'I•,I5," TO",I5,6X, 
1"!'1:1=••, 16, 12X,"'IAX= 11 , IoJ 
llrTIJII:I 
EI!U 
E!IDS 

EN[, '+*** 

Puc. 9. llpozpaMMa DISP, o6ecne<~uoa1014Q.R 6bJ600 UHfPop
MUfiUU /HanpuMep, cneK1/Ipoo/ Ha 3KpaH oucnAe.R TEKTRONIX. 
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PyKonucb nocmynuAa e U30ameAbcKuu omoeA 
27 uroAJI 1976 zooa. 

HeT RH npo6eROB B BameH 6H6RHOTeKe? 
8bl MOJKeTe ITOJIYtlHTb ITO ITO'ITe nepe'IHCJieHHble HHJKe KHHrH, 

ecJIH OHM He 6biJIH 3aKa3aHbl paHee. 

16·4888 ~OJHMeTpHH HJnyqeHHB H ~HJHKa Ja· 
UIHThl yCKOpHTeneB JapJilKeHHhiX qac· 
THI.I. ~y6Ha, 1969. 

~10·6142 Tpy.!\W MelK.!IyHapOJI,HOro CHMnOJHyMa 
no BOnpoCaM aBTOMilTHJal.IHH o6pa6oT· 
Kll .!laHHWX C nyJhlpbKOBhiX H HCKPOBbiX 
KaMep. ~y6Ha, 1971. 

~13·6210 Tpy.!\hl VI MelK.!IYHapo.!IHoro CHMno· 
JHyMa no H.llepHou JneKTPOHHKe. Bap· 
wasa, 1971. 

~1-6349 

P2·6762 

Tpy.!\bl IV MelK.llYHapO.!\HOB KoH<l>epeH· 
l.IHH no liJHJHKe BbiCOKHX JHeprHB H 
CTPYKType H.!\pa. ~y6Ha, 1971. 

P .M .Mypa.llHH. ABTOMO.!IeJlbHOCTb B 
HHKJII03HBHbiX peaKUHliX. JleKl.IHH, npo· 
qHTaHHaH Ha lllKone MORO.!\biX yqeHhiX 
no liJHJHKe BblCOKHX JHeJ)rHii. CyxyMH, 
1972. 

~-6840 MaTepHanw I I MelK.llYHapO.llHoro CHM· 
noJHyMa no liJHJHKe BbiCOKHX JHeprHB 
H JReMeHTapHLIX qacTHl.l. 111Tp6CKe 
llneco, tiCCP, 1972. 

13·7154 llponopuHouanbHLie KaMepw. ~y6ua, 
1973. 

~2-7161 HenoKanbHLie, HenHHeBHLie H HepeHop· 
MHpyeMhle Teopuu nonx. Any11na, 
1973. 

~1,2·7411 rny60KOHeynpyrHe H MHOlKeCTBeHHhle 
npoueccw. ~y6Ha, 1973. 

~13·7616 TPY.llLI VII MelK.llYHapO.!\HOro CHMno· 
JHyMa no H.!\epHOB JReKTpOHHKe. Iiy.11.a· 
newT, 1973. 

P1,2·7642 TPY.llLI MelK.llYHapO.llHOB WKORLI Mono· 
.llLIX yqeHLIX no liJHJHKe BLICOKHX 3Hep· 
rHB. roMenb, 1973. 

~10·7707 CoseutaHHe no nporpaMMHpoBaHHJO H 
MaTeMaTHqeCKHM MeTO.llaM peuteHHJI 
liJHJHqeCKHX Ja.llaq. ~y6Ha, 1973. 

~1,2·7781 TPY.!ILI III MelK.llYHapo.!IHoro CHMno· 
3HyMa no liJHJHKe BhiCOKHX JHeprHB 
H JneMeHTapHLIX 'laCTHl.l. CHHax, 1973. 
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111 CTp. 1 p. 10 K. 

398 CTp. 3 p. 96 K. 

173 CTp. 2 p. 20 K. 

280 CTp. 2 p. 75 K. 

507 CTp. 5 p. 66 K. 

372 CTp. 3 p. 65 K. 

623 CTp. 7 p. 15 K. 

564 CTp. 5 p. 57 K. 

478 CTp. 4 p. 78 K. 


