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Ha cOOpY)KaeMOM B Jlaõoparopaa HeiiTpóHHOH <pH3HKH üHHH JIHHeH

HOM HH,lJ;YKlJ;HOHHOM YCKOpHTe,JIe JlHY-30 / ri qHCJIO .lJ;aTqHKOB TOKa (,lJ,T) 

H .lJ;aTqHKOB nOJlO)KeHHR (,LJ:ll) nysrca 3JIeKTpOHOB ,.lJ;bCTHrHeT COOTBeTCTBeH

HO 25 H 35. MarHHToHH.n;YKlJ;HOHHbIH .lJ;aTqHK ,lJ,T npe.lJ;CTaBJIReT C060H 06blq

HblH nORC -Poroacxoro, a zrarumc ,lJ,n OTJIHqaeTCR T'eM, qTO pasnenea aa 4 O.lJ;H

narcoasre CeKlJ;HH, cepenaasi KOTOpblX nexcar B nJIOClCOCTH X H Y 121. Pa3

HOCTh HMnYJIbCHblX CHrHaJIOB c BbIXO.lJ;OB .lJ;BYX npOTHBOnOJIO)KHbIX ce~HH 

(X H -X JIH60 Y H -Y) , neneaaaa na HX CYMMY, npOnOplJ;HOHaJIbHa CMeIUeHHIO 

uerrrpa TR)KeCTH nyxxa (Il'I'Il) no COOTBeTCTBYIOm.eH OCH (±X JIH60 ± Y) , 
a CYMMa CHrHaJIOB c BbIXO.lJ;OB 4 CeKlJ;HH ,lJ,ll,He 3aBHCRIUaR OT CMeIUeHIDI Il'I'Il, 
npOnOplJ;HOHaJIbHa nOJIHoMY TOKY nyxrca. ,lJ,JIR H3MepeHHR aMnJIHTY.lJ; acex 

165 caraánoa ,lJ,T H ,lJ,ll 6blJIa paapaôoraaa nO.lJ;cHCTeMa CKAll,pa60Ta1OIUaH B 

COCTaBe aBTOMaTH3HpOBaHHOH CHCTeMbI cõopa HH<popMalJ;H", H ynpaBJIeHIDI 

(ACHY) YCKOpHTfmeM 13/. Ilpa aacrpoãxe 3JIeKTpOHHO-onTHqeCKHX 3JIe

MeHTOB YCKopHTeJIbHOrO rpaxra He06xo.lJ;HMaR HH<popMaUHR cyurecraeaao 

6Y.lJ;eT nonorraena, eCJIH nOMHMO 3HaqeHHH aMnJIHTYAbI TOKOB H CMeIUeHHR 

Il'I'Il, npe.lJ;CTaBJIeHHbIX na axpaae nacnnea nO.lJ;CHCTeMbl CKAll, ynpaBJIRIO

IUHH YCKopHTeneM nepCOHaJI HMeeT B03MO)KHOCTh Ha6JIIO.lJ;aTb <POPMY H .lJ;PY

rne oc06eHHOCTH HMnYJIbCOB TOKa nyxxa B pa3JIHqHhIX TOqKax rpaxra.npen

CTaBJIJllOllUiX B .lJ;aHHblH MOMeHT HaH60JIblllHH I1lITepec.npH 3TOM xapaxrepn

CTHKOH xasecraa npOBO.lJ;KH nyxrca RBJIJleTCR nnourans HMnYJIbCa TOKa,TO ecrs 

BeJIHqHHa sapana 3JIeKTpOHOB nysxa.npoiuemuax xepea Bbl6paHHYIO TOqKY 

TpaKTa.f1JIqIUa.lJ;b HMnYJIbCa MO)f(eT 6bITb Y.lJ;06HbIM KOJIHqeCTBeHHblM KpHTe

paer-r npa peaJIH3alJ;HH nporpaxoa aBTo-Mani3HpOBaHHOH onTHMH3alJ;HH 3JIeK

TpOHHO-OnTHqeCKHX CHCTeM JIHY.,lJ,JIR peuieaaa 3THX H zipyr-ax sanas rrpenna

anasea MH,OrOKa.HaJIbHblH perncrparop <pOpMbl HMnYJIbCHbIX CHrHaJIOB 

(MP<1>H) , paccr-rarpaaaer-rsrâ HH)Ke. 

C03.lJ;aHHbIH armaparypao-npor-par-naasrá xor-tnnexc MP<1>H n03BOJIReT 

npOBO.lJ;HTb HCCJIeAOBaHHe <POpMbl O.lJ;HOKpaTHbIX HJIH nepHO.lJ;HqeCKHX HM

nYJIbCHbIX CHrHaJIOB JlHY-30 c ,UJIHTeJlbHOCThlO - 0,2 -:-2,1 MKC, nocrynaro

IUHX no COrJIaCOBa.HHbIM KOaKCHaJIbHblM JIHHHRM OT .lJ;aTqHKOB ,lJ,T H .un 
c OTHOCHTeJIbHOH 3a.neP)f(KOH -O -:-2,1 MKC. I1MnYJIbCbI .lJ;aTqHKOB, asrõapae
MbIX oneparopor-r BPYtrnYIO MH no 3a.uaHHOH nporparar-re 3BM, nonarorca 

na lJ;H<PPOBOH perncrparop H na KOHTpOJIbHbIH ocuannorparp. Peracrpapye
Mble naaasre, xapaxrepasyiourae <POPMY 1 -:-6 CHrHaJIOB, BbIBO.lJ;RTCR na 3Kpa.H 

uaernoro MOHHTopa (c yxerovr BpeMeHH nporrera nyxxa H OTHOCHTeJI~HhIX 

aanepscex CHrH3JlOB), a rarose na nexararouree YCTPOHCTBO (AJIR <pHKCaIJ;HH 

B BH.lJ;e npOTOKOJIa) . 

Cxer-ra MP<1>H npaaeneaa aa pac.L, rne 1 - .lJ;aTqHKH ,lJ,ll H ,lJ,T; 2

CTOHKa COrJIaCOBaHHR; 3 - 6JIOKH CKATI; 4,5, H 6 - KOMMYTaTopbI CHrHa

e . [p.~i~'dt'~I1~" iH1cnnTrt ·u 
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Púc.l 

JIOB ,UD I1,UT (KD1, KD2 11 KT); 7 - cxer-ra KOMMYTl1pOBaHl1H 11 COrJIaCOBa
. HI1H (KC); 8 - 6hICTphIl1 aHaJIOrO-IJ;mppoBOH npeoõpaaoaarern, (AunE); 
9 11 10 - perucrpsr 11 C4eT411KI1 (Pf' 11 Cq) ~OnOJIHI1TeJIbHhIX~aHHhIX, Ha4aJIa 
11 4HCJIa IJ;I1KJIOB flHY; 11 11 17 - mrreprpeãc 11 IJ;BeTHOH MOHI1TOp; 1211 13 
KOHTpOJIJIephI KpeHToB MP<l>H 11 CA<l>; 14, 15 11 16 - reneparop aanycxaro
IIJ;I1X I1MnYJIbCOB (r3H) YCKOpI1TeJIH, PYtIHOH nepeKJII04aTeJIb KaHaJIOB 
(PDK)M KOHTpOJIbHhIe OCIJ;I1JIJIOrpa<phI, YCTaHOBJIeHHhIe na nYJIbTe ynpanne
HflH YCKopI1TeJIeM; 18 - MI1Kp03BM MERA-60 (npoueccop "3JIeKTpOHI1
xa -60", aarcornrrern, na rl16KI1X MarHI1THhIX )1.I1CKax 8P-60MV, ~I1CnJIeH 

7953VGD 11 ne4aT~1.I0IIJ;ee YCTPOHCTBO D100) . Kazcnaa COrJIaCOBaHHaH JII1HI1H 
Me)K)l,Y ~aT4I1KaMI1 1 11 CTOHKOH 2 nsmorraena Ka6eJIeM rnna PK-75-4-11 
(c nOJIOCOH rrponycxaaan no -6 -;'-80 MrIJ; npa )1.JII1He -40 -;'-200 M) , a Me)K)l,Y 
CTOHKOH 211 6JIOKaMI1 378 - Ka6eJIeM PK-50-1-22 (no 2 M) . CToHKa 2 conep
)KI1T pa3~eJII1TeJIbHhIe I1MnYJIbCHhIe rpaacrpopr-raropsr (c 06beMHhIM BI1TI<:OM, 
norroca nponycxanaa zto ..., 10 MrIJ;) , c nOMOIIJ;bIO KOTOphIX 06ecne411BaeTcH 
raJIbBaHI14eCKOe pasnenenae 113Mepl1TeJIbHhIX JIHHI1H 11 nO~aBJIeHl1e CI1H<pa3
HOH nOMeXI1 na axoziax 6JIOKOB 3 (MHorOKaHaJIbHOrO aHaJIOrOBOro sano
Ml1HaIOIIJ;erO YCTpoHcTBa) /4/ 11 KOMMYTaTopoB 4 -;.-7. KOMMYTaTophI I1MeIOT 
ynpaaneaae KaK PY4Hoe (01' PDK) , TaK 11 nporpavrr-raoe (01' MI1Kp03BM 
xepea KOHTpOJIJIep 11 Marl1CTpaJIb xpeára KAMAK) . C BhIXO~OB 6JIOKa KOM
My'iaTopa Cl1rHaJI nsrõpaaaoro KaHaJIa nonaercs na KOHTpOJIbHhIH OCU;I1JIJIO~ 

rparp 16 no cOrJIaCOBaHHoMY Ka6eJIIO PK-50-2-11 (no 15 M), a sepes ;z::J,0
nOJIHI1TeJIbHhIH KOMMYTaTop cxer-rsr KC - B 6JIOK AunE. B 3TOM .6JIOKe 
IJ;I1RJI perl1CTpaIJ;I1H <pOpMhI carnana 3anYCKaeTCH c nporpavrraapyexioâ aa

;,. 

~ep)KKOH OTHOCI1TeJIbHO Ha4aJIa IJ;MKJIa YCKopeHI1H nyxka. ,UnH CI1HXpOHHoro 
3anYCKa QI1KJIa perl1CTpaIJ;1111 B AUDE nonaerca (xepea <pOpMl1pOBaTeJIb 
cxexisr KC) I1MnYJIbC 01' nepaoro ~aT4I1Ka, YCTaHOBJIeHHOrO B aasane rpaxra 
flHY. KpOMe Toro, CI1HXpOI1MnYJIbChI CH, CJIe~YIOIIJ;l1e c nepaonor-r noarope
HI1H IJ;I1KJIOB YCKOpI1TeJIH, no~aIOTCH c BhIXO~OB 6JIOKa ['3H /5/ B 6JIOKI1 
C4eT411KOB 10 11 perncrpon 9 (rnna KC017 M KP005 /6/ ) . B 6JIOKe Cq aerier
CH OTC4eT TeKYIIJ;erO nor-iepa IJ;I1KJIOB (4I1CJIa IJ;I1KJIOB) , conpOBO)K)l,aIOIIJ;erO 
peracrpapyevrsre nanm.re. 31'0 n03BOJIHeT opraHI130BaTb l1~eHTI1<pI1Kau;Í1:IO 

11 cõop ~aHHhIX, xapaKTepl13YI9IIJ;I1X onpeneneaasre IJ;I1KJIhI flHY. Onepeacaro
IIJ;l1e I1MnYJIbChI r3H nonanaror B 6JIOK peracrpon 9 ~OnOJIHI1TeJIbHOH I1JII1 
CJIY)Ke6HOH I1H<P0pMaw,m, aanpar-rep o pe)Kl1Me pa60TbI YCKOpl1TeJIH I1JII1 pe
racrparopa. Ilpn 3TOM B 6JIOKe Pf' reHepl1pYIOTCH Cl1rHaJIhI sanpocsr L, one
pe)KaIOI.I.Uie I1MnYJIbChI sanycrca AUDE na BpeMH (-10 MC) ~ocTaT04Hoe ~J1H 

rrporpar-rraaor-o nepeKJII04eHHH BXO~OB KOMMYTaTopoB .Ilocrre o KOH4aHI1H 
IJ;I1KJIa perl1CTpaIJ;I1M r-eaepnpyerca CMrHaJI sanpoca 6JIOKa AUDE, 11 113 er-o 
naMHTI1 naansre, xapaKTepl13YIOIIJ;Me <POPMY I1MnYJIbCa, MorYT 6hITb nepena
HhI B MI1Kp03BM. Pe3YJIbTaThI 06pa60TKI1 ~aHHhIX Ka)f(,UOrOperacrpapyer-ro
1'0 Cl1rHaJIa BhIBO)J.HTCH na IJ;BeTHOH MOHMTOp (rana MC-6A RGB, np0I13BO~
CTBO BHP) , nO~KJII04eHHhIH K Marl1CTpaJII1 KAMAK xepea aareprpeãc 11 
(rana KH-029 /6/). Do sanpocy oneparopa 31'11 »ce pe3YJIbTaThI BhIBO~HTCH 
na ne4aTaIOIIJ;ee YCTPOHCTBO, rparponocrpoarens. MI1Kp03BM 18 B HaCTOHIIJ;ee 
BpeMH I1CnOJIb3yeTcH )1.JIH cõopa 11 06pa60TKI1 ~aHHhIX KaK MP<1>H, TaK 
11 nO~CI1CTeMhI CA<1> (c nOMOIIJ;bIO KOTOpOH 113MepHIOTcH BeJII1411HhI nOCTOHH
noro TOKa B <POKYCI1PYIOIIJ;I1X 3JIeMeHTax 11 xoppercropax flHY B O~HOKpaT
HOM pe)KI1Me aa - 40 ~ JII160 B IJ;I1KJII14eCKOM pe)KI1Me) /3/ c COOTBeTCTBYIO
IIJ;I1M nO~KJII04eHl1eM I1X KpeHTOB 4epe3 KOHTpOJIJIephI 12 11 13. Perl1CTpaIJ;HH 
11 06pa60TKa <pOpMhI Cl1rHaJIa, BhIBO~ I1MnYJIbCHhIX Cl1rHaJIOB na MOHI1T-Op 
MorYT BhITIOJIHHTbCH B O)1.HOKpaTHOM pe)KI1Me aa - 2 c JII160 B IJ;I1KJII14~CKo,M 

pe)KI1Me c nepnonoxr nOBTOpeHI1H, KpaTHhIM nepaony 3anYCKa YCKopI1TeJIH. 
Ilpn HaMe4eHHOM YBeJII14eHI111 411CJIa I1CnOJIb3yeMhIx 6JIOKOB AUDE COOT
BeTCTBeHHO YBeJII1411TCH 411CJIO Cl1rHaJIOB, rpopvra KOTOpbIX peracrpapyerca 
CI1HXpOHHO B O~HOM IJ;HKJIe YCKopI1TeJIH. Ilpa 3TOM I1CnOJIb30BaHI1e ~OnOJIHI1
TeJIbHOrO KOMMYTaTopa (cxexn.r KC) ae HBJIHeTCH He06xo~I1MhIM, eCJII1 
BhIXO~ xaxcnor'o KOMMYTaTopa (KD1, KD2 11 KT) CBH3aII nenocpencraemro 
c BXO~OM COOTBeTCTBYIOIIJ;erO 6JIOKa AUDE. 

Cxer-n.r pa3pa60TaHHhIX 6JIOKOB KD1, KD2, KT 11 AUDE npnaeneasr 
na pac.Z, rne 1, 2 11 3 - BXO~hI 11 pene KOMMYTaTopoB KD1, KD2 11 KT; 4
nOBTOpl1TeJII1 BhIXO~HhIX Cl1rHaJIOB KOMMYTaTopOB; 5 - cysir-rarop; 6 
neumrpparop KO)1.a ynpaBJIeHI1H pene; 7 - mrreprpeãc c perncrparaa CTa
ryca 11 anpeca BhI60pa KaHaJIOB; 8 - npeoõpasoaarern, ~BOI11lH0-~eCHTI14HOrO 

rcozia PDK B ~B0I14HhIH KO~; 9 - <pOpMl1pOBaTeJIb MMnYJIbCa sanycxa; 10
cTp0611pyeMhIH npeoõpaaoaarem, nOCJIe~OBaTeJIbHOCTI13Ha4eH~ I1MnYJIbCHO
1'0 Cl1rHaJIa B KO)1.hI ~aHHhIX AUDE; 11 - 3anOMI1HaIOIIJ;ee YCTPOHCTBO; 12
per11CTp-C4eT411K anpeca ~aHHhIX; 13 - anreprpeãc Marl1CTpaJII1 KAMAK 
c per-acrpaxra CTaTYca 11 ynpaBJIeHMH IJ;I1KJIOM perncrpauaa. 

KOMMYTaTophI Kll l , Kll2 M KT, npenaaaaaxeaasre ~JIH BhI60pa carna
JIOB COOTBeTCTBeHHO c BhIXO)1.0B (X, Y M -X, -Y) .IU1 11 ,UT, I1MeIOT 4.I1CJIO 
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KOMMynipyeMhlx BXOAOB AJlH Ka)K):(OrO KTI1 H KTI2, pasaoe 72, a MH KT
52. TIpHMeHeHHhle AJlH nOAKJllOqeHHH KOaKCHaJIbHhIX (50 OM) JlHHHH pene 
rana P3B-1BA (rpynna PC4.569.BOO-01) 06eCneqHBalOT KOMMYTHpoBaHHe 
CHrHaJlOB B AHana30He - (10-5710 2) B H .... (10-7 7102 ) MA npa nonoce 
qaCTOT (1 7100) MrQ, conpOTHBJleHHH KOHTaKTOB 0,20M, BpeMeHH nepe
KJllOqeHHH .... 1,5 MC H TOKe cpa6aThIBaHHH 5,5 MA. AHaJIOrHqHhle perre cxer-rsr 
KC (na pac.z norcasansr B COCTaBe 6J10Ka KT) rrpennaaaaseasr AJlH asrõopa 
BhlXOAHhlX CHrHaJIOB KTI1, KTI2 H KT, nonanaer-rsrx na BXOA npeoõpaaona
TeJlH 10. Bsrxomn.re caraansr KTIl H KTI2 CYMMHPYlOTCH B cxerae 5 c uerrsro 
rronysenaa CHrHaJIa, rrponopuaoaansaor-o TOKY nyxrca. Ilonaaaesrsrn na BXOA 
3anYCKa perncrpanaa 13 HMnYJlbcHhlH CHrHaJl c KOpOTKHM eppOHTOM epOPMH
pyerca npn nOMOll(H rcoxmaparopa 9 (rnna K597CA1) . Bnar'onapa cneQHaJIH
3aQHH Ha3HaqeHHH 6J10KOB KOMMYTaTopoB JlOrHKa HX arrreprpeãca H ynpan
JleHHH Bhl60pOM KaHaJIOB 7 cyuiecrnenao ynpouiena (no cpaaaeamo c JlOrH
KOH, nanpnr-rep, r-rynsrannerccopoa aHaJIOrOBhIX CHrHaJlOB /7/). TIpH npo
rpaMMHOM ynpaaneaaa KOMMYTaTopaMH 6J10KHPYlOTCH CHrHaJIhl pyxaor-o 
ynpaaneaan B cxer-re npeofipaaoaarenn KOAa B (npeoõpaaoaarern, rnna 
K155TIP6). Hcnonsayer-rsre KOMaHAhl H CHrHaJIhl KAMAK: 
N. A(O). F(O) - xreaae perncrpa anpeca KaHaJlOB, X= 1, Q = 1; 
N. A(O). F(16) aanacs B per-acrp anpeca KaHaJlOB, X = 1, Q = 1; 
N· A(O)., F (17) aanacs B peracrp craryca, X= 1, Q = .1; 
Z c6poc peracrpoa, YCTaHOBKa pexcaxra pyuaoro yrrpan

" JleHHH. 
KOAhl perncrpa craryca 06eCneqHBalOT rtporpavrr-rapoaanae CJleAYlOmHX ·pe
)KHMOB: 

~ 

W1/W! - ynpaaneaae nporpar-rvraoe / pyuaoe; 
W2/W2 - asrõop rrepaoü rpyrmsr (X 11 -X) KaHaJlOB / BTQPOH rpyrmsr 

(Y H -Y) KaHaJlOB B 6J10KaX Kn1 H KTI2; nsrõop xaaana Il'I' / rca
nana Ill'I B cxevre KC 6J10Ka KT. 

B paapaõoranasrx KOMMYTaTopax 52 H 72 KoaI,CHaJlbHhIX JlHHHH (c no-
JlOCOH nponycrcanaa AO ~ 100 Mf'u) acrpoemn.re nsrxormsre nOBTopHTenH 4 

lU	 (rana LH 0002 epHpMhl NSC) , narpyacaerasre na COrJlaCOBaHHhle (50 OM) 
Ka6eJlH, OrpaHHqHBalOT AHana30H aMnJlHTYA CHrHaJlOB AO ±10 B, K03epepH
QHeHT rrepenaua.> 0,93, eppOHT (H BpeMH YCTaHOBJleHHH) BhlXOAHhlX CHrHa
JlOB ~10 (25) HC. TIpH HCnOJlb30BaHHH B rcanecrae cYMMaT.Opa 5 6hlcTporo 
onepauaomror-o YCHJlHTeJlH rnna K154Y,ll3 rppoar (H BpeMH YCTaHOBJleHHH) 
asrxonnsrx CHrHaJIOB cyuiecrneano ôorn.nre , õorree .... 50 (100) HC. MO)KHO 
OTKa3aTbCH OT HCnOJlb30BaHHH AOnOJlHHTeJlbHhlX pene H CYMMaTopa cxevrsr 
KC, CY)KaIOmHX norrocy rrponycxaaaa KOMMYTaTopoB, npa YBeJlHqeHHH 
qHCJIa 6J10KOB AUTIE. 

B 6JIOKe AUTIB npeoõpaaoaarern, 10 nocrpoen na OCHOBe 60JIbIllOH HH
ret-parn.uoã cxer-n-r c BhlCOKHM ôsrcrponeücrnaer-r (BI1C napannensaoro 
AUTI THTIa K1107rJB3, BpeMH npe06pa30BaHHH carnana, O 72 B B 6-pa3pHA
HhlH KOA .... 10720 HC) . Pesyrrsrarsr KOAHpOBaHHH 3anOMHHalQTCH B cxexre 11 
(rrpar-reaem.r EI1C rnna K500PY14B, 64x1 paspnn, BpeMH Bhl60pKH Ao 
15 HC) B BHAe nOCJIeAOBaTeJlbHOCTH 64 urecrnpaapaziar.rx KOAOB AaHHhIX, 
nocrre sero rencpapyerca CHrHaJI sanpoca BhIBOAa (L). PerHCTp-CqeTqHK 
anpeca 12 MO)KeT 6hITb HcnOJlb30BaH AJlH OTCqeTa 3aAep)KKH aaxana peracrpa
llHH OTHOCHTeJlbHO aaenmero HMnYJlbca 3anYCKa. ,llm~na30I-J sanepacerc onpe
AeJlHeTCH 6-pa3pHAHh1M KOAOM, KOTOphlH 3anHChlBaeTCH B perncrp craryca 
13 li BhlqHTaJOmHH CqeTqHK 12. Hnreprpeãc H ynpannenae pe)KHMaMH 
perHCTpaIJ;HH ananorroursr paaee npHMeHeHHhlM B per-acrparopax HMnYJIbC
HblX CHrHaJIOB /8/. Hcnorn.syerasre KOMaHAhl H carnarn.r KAMAK: 
N. A(O} F(O) - qTeHHe AaHHblX c H3MeHeHHeM anpeca, X= 1; Q == 1, eCJlH 

BhIBOA AaHHhlX H3 naMHTH ne 3aKOHqeH; 

N·A(O)·F(B) - npoaeprca HaJlHqHH HJlH OTCYTCTBHH sanpoca L, X=1, Q=L;
 
N, A(O)· F(lO) - c6poc sanpoca L, X = 1, Q= O;
 
N' A(O)' F(17) - sanncs B perncrp craryca, X = 1, Q= 1;
 
Z - c6poc perHCTpOB craryca H sanpoca L.
 
Hcnorn.ayexrsre paapansr perncrpa craryca 06eCneqHBalOT nporpar-rr-rnpona

HHe CJIeAYlOmHx pe)KHMoB: sanpoc BhIBOAa L paspeiuea / ne paspeiuea; 3a

nYCK perncrpatraa paspenrea / ne paspeurea; 3anYCK peracrpamra ornrorcpar

HblH - paapeuien TOJlbKO npa L= O / neonaorcparm.râ - paapeiuen npn JI1060M 
3I:IaqeHHH L; AHana30H aanepxcerc 3anYCKa peracrpauaa (6-pa3pHAoB). 

I LI Bsrõoprca, KOAHpOBaHHe H 3anOMHHaHHe 64 3HaqeHHH HMnYJIbCHOrO CHr
HaJIa (O 7 4) B BhITIOJlHHlOTCH nOCJleAOBaTeJIbHO B 64 Bper-renat.rx HHTepBaJIaX 

., 
I,i,	 c 3a,u,aHHh1M nepnorior-r 33 HC. ,llJlH YMeHbIlleHHH AHHaMHqeCKOH norpeunrocra 

Al.Il l rrpeztycraorpeusr asrõoprca H xpaneane BeJlHq.HHhl caraana lia BpeMH KO
AHpOBaHIDI. MaKCHMaJIbHhle BeJlI:fqHHhl KaK AJIHTeJIbHOCTH perncrpapyexrsrx 
CHrHaJlOB, TaK H nporpavrraapyevroã 3aAep)KKH perHCTpaQHI1 AOCTHralOT 

4 
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2,1 MI<:C. MHHHMaJIbHélH ,lJ,JIHTeJIbHOCTb HCCJIe,lJ,yeMblx HMnYJIbCHblX CHrHaJIOB' 
- 0,2 -:- 0,4 MI<:C 3aBHCHT TaI<:)Ke OT peansnsrx sper-reaasrx xapaKTepHCTHI<: 
npOTH)KeHHbIX H3MepHTeJIbHblX JIHHHH MP<I>I1. TaI<: , ,lJ,JIH acnonsayesn.rx 
COrJIaCOBaHHblX I<:a6eJIeH ,lJ,aTqHI<:OB, a TaI<:)Ke pa3,lJ,eJIHTeJIbHb1X HMnYJIbCHblX 
rpaacrpopxraropon rnrroasre 3HaqeHHH ,lJ,JIHTeJIbHOCTH <ppOHTa (H BpeMeHH 
YCTaHOBJIeHHH) BbIXO,lJ,HhIX CHrHaJIOB COCTaBJIHIOT COOTBeTCTBeHHO -lU -:-70 
(40 -:-200) HC H 40 (120) HC, rorna I<:aI<: ,lJ,JIH 6JIOKOB MP<I>I1 3TH ,lJ,JIHTeJIbHO

CTH MorYT 6bITb cyurecraeaao MeHbllIe. 
TIporpaMMHoe oõecneseaae peracrpauaa, o6pa6oTI<:H H BbIBO,lJ,a ztaansrx 

HMeeT CJIe,lJ,YlOmylO CTPYKTYPY. Ilporpar-n-ra MP<1>11 , HanHCaHHaH na aasnce 
MACRO-lI, a TaI<:)Ke '<1>0pTpaH-IV, COCTOI1T H3 6 <PYHI<:UHOHaJIbHbIX MO,lJ,YJIeH, 
06be,lJ,HHHeMblx B npouecce I<:OMnOHOBI<:H. MO,lJ,YJIH BblIlOJIHHIOT CJIe,lJ,YlOmHe 
<PYHI<:UHH: 
1) MOHHTOp nporpar-rxtsr; diopr-nrpoaaaae OCHOBHblX pa60qHX 6y<pePOB; 
2) HOpMHpoBKa ,lJ,aHHblX AUllB (MO,lJ,YJIb HanHCaH na aasnce <l>opTpaH-IV); 
3) aanacs I<:O,lJ,OB craryca H anpeca B 6JIOI<:H KOMMYTaTopoB; 3aIIHCb craryca 

B 6JIOI<: AUllE; xreuae MaCCHBa naansrx H3 6JIoI<:a AUTIE; paspeureaae 
H nponepxa sarrpoca L OT 6JIOKa peracrpoa Pf'; 

4)	 BBO,lJ, c ,lJ,HCI<:a naparaerpon peacasra paõorsr; ,lJ,HaJIor c oneparopor-r 
11 MOAH<pHI<:aUHH rrapar-rerpoa pescar-ra; sanacs na ,lJ,HCI<: rrapavrerpon 
pe)KHMa; 

5)	 BbIBO,lJ, na UBeTHoH MOHHTOp <pOpMbl carnana; CTHpaHHe npenurecr
BYlOmeH xapransr na axpaae, BOCCTaHOBJIeHHe H306pa)KeHHH oceã 
11 (B pe)KHMe HaCTpOHI<:H JlI1Y) XpaHHMOH <pOpMhl CHrHaJIOB; nOJIHOe 
CTHpaHHe H306pa)KeHHH na sxpane, YCTaHOBKa <poHa; .BbIBO,lJ, na 3I<:paH 
0603HaqeHHH; BbIBO,lJ, na 3KpaH I<:OOp,lJ,HHaTHOH CeTI<:H H uem.r ,lJ,eJIeHHH; 
paapeureane PYQHoro I<:OMMYTHpOBaHHH H nepenasa CHrHaJIOB na OCUHJI
norparp (ripa paõore nporpaMMbl B O,lJ,HOI<:paTHOM pexcar-re) ; 

6)	 <pOpMHpOBaHHe õyrpepa nevara (I<:OOp,lJ,HHaTHaH CeTI<:a, 0603HaqeHHH, 
<popMa CHrHaJIOB rpynnsr ,lJ,aTqHI<:OB); BbIBO,lJ, 6y<pepa na neuars , 
EJIOI<:-cXeMa MOHHTopa nporpaMMbI npencraarrena na pnc.S, rue 1 - YCTa

HOBI<:a nasansnoro COCTOHHHH rrporpar-rr-n.r, -rreaae c ,lJ,HCI<:a napar-rerpoa pe
)KHMa paõorsr: 2 - MO,lJ,HcPHI<:aUHH peacar-ra paõo'rsr, cPOpMHpoBaHHe pa60qHX 
6y<pePOB B oneparaaaoü naMHTH, nasansaan YCTaHOBI<:a 6JIOI<:OB KAMAK, 
nOJIHoe CTHpaHHe H306pa)KeHI1H na axpaae MOHHTopa, BbIBO,lJ, na 3KpaH 
0603HaqeHHH, I<:OOp,lJ,HHaTHOH CeTI<:H H r-racurraõa; 3 - npoaeprca YCJIOBHH: 
neofixoznoaa per-acrpauaa CHrHaJIOB ,llll? ("+" - na, "-" - HeT); 4 - YCTa
HOBI<:a craryca 6JIOKOB KTI1 H Kll2; 5 - 3aI<:OHQeH BbÜJO,lJ, rpynnsr CHrHaJIOB 
,Ull?; 6 - O)KH,lJ,aHHe sanpoca OT 6JIoI<:a Pf' (,lJ,J1H ysacrrca 3, 4, 5, 6 H 11) , 
YCTaHOBKa anpeca B KTI1 H KTI2; 7 - aeoõxonar-ra peracrpanaa Cl1rHaJIa 
,UT?; 8 - YCTaHOBI<:a craryca 6JIoI<:a KT; 9 - 3aI<:OHqeH BbIBO,lJ, rpynnsr 
Cill'HaJIOB ,UT?; 10 - O)KH,lJ,aHHe sanpoca OT 6JIoI<:a Pf' (,lJ,JIH ysacrxa 7, 8, 9, 
10, 11) "ycTaHOBI<:a anpeca B KT; 11 - YCTaHOBKa craryca B 6JIoI<:e AUllE; 
12 - O)KH,lJ,aHHe sanpoca OT 6JIOKa Pf' (,lJ,JIH ysacrxa pexcar-ra HaCTpOHI<:H 11, 
12, 13 H 15), ozcanaaae sanpoca OT 6JIOKa AUllE, ureaae ,lJ,aHHbIX AUTIE, 
HOpMHpoBKa 3THX ,lJ,aHHbIX, CTHpaHHe crapsix H BbIBb,lJ, HOBblX ,lJ,aHHblX na 3I<:

6 
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l' 

Puc.3 

paa; .13 - B03MO)KHbIH npaer-r ynpaanmourero CHMBOJIa, BblIlOJIHeHHe COOT
BeTcTBYlOl.1.I,HX ,lJ,eHCTBHH ,lJ,JIH CHMBOJIOB W H H, YCTaHOBKa <pJIara saxaaa ne
qaTH ,lJ,JIH CHMBOJIa L, B03BpaT K nYHKTY 2 ,lJ,JIH CHMBoJIa .R; 14 - BbÚ10JIHH~T 

BbIBO,lJ, CHrHaJIOB rpyrmsr ,lln? 15 - BbIBO,lJ, <pOpMbl CHrHaJIOB na nesars , 
eCJIH 6blJI YCTaHOBJIeH rpnar-; 16 - YCTaHOBJIeH u,HI<:JIHqeCKHH pe)KHM?; 17
paapeurenae PyqHOrO I<:OMMYTHpOBaHHH CHrHaJIOBHa OCUHJIJIorpa<p; 18
YCTaHOBJIeH pe)KHM HaCTpOHI<:H napar-rerpa JlI1Y? 19 - aeofixonaraa aacrpoã
rca napaxrerpa carnarra ,llTI? Ilporpar-rr-rao OpraHH3YIOTCH asrõapaesn.re 
oneparopor-t pescar-n.r O,lJ,HOKpaTHoH JIH60 u,HI<:JIHqeCI<:H noaroparoureãca 
perHCTpaUHH. B cooTBeTcTBHH' c Bbl6paHHblM pe)KHMOM ocymeCTBJIHeTCH 
nOCJIe,lJ,OBaTeJIbHbIH astõop, perHCTpaUHH H BbIBO,lJ, na 3I<:paH <pOpMbl CHrHaJIOB 
,lJ,JIH 3a,lJ,aHHOH rpynnsr ,lJ,aTqHI<:OB (B rpyrme OT 1 ,lJ,O 6 ,lJ,aTqHI<:OB) . KpOMe TO
ro, B pexcasre HaCTpOHKH napaxrerpa JlI1Y cnaxana perHCTpHpYIOTCH H 'BbIBO
,lJ,HTCH O,lJ,HOI<:paTHO nanaste rpynnsr ,lJ,aTtlHI<:OB, a 3aTeM nOBTOpHeTCH peracr

•	 I pauaa H BbIBO,lJ, ,lJ,aHHblX O,lJ,HOrO H3 3THX ,lJ,aTqHI<:OB. Bo BpeMH paõo'rsr npo
rpaMMbl oneparop MO)KeT H3MeHHTb ee narrsneáutee BbIIlOJIHeHHe, HCnOJIb3YH 

f 'I,~ ynpaBJIHIOIUHe CHMBOJIbl xnaaaarypsr repraaaana. B 3aBHCHMOCTH OT snase
HHH CHMBOJIOB BblIlOJIHHIOTCH CJIe,lJ,YlOmHe onepauaa:" 
R - B03BpaT I<: ,lJ,HaJIOry c oneparopor-r (rtpar-rep nOKa3aH na pac.S) , 
H - OCTaHOBI<:a peracrpauaa (,lJ,JIH UHKJ1W1ecI<:OrO p~)KHMa) ,. 
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G - npO,lJ,OJDKeHHe HJIH B0306HOBJIeHHe perHC1'paI..J;HH 11 BhIBO,lJ,a,
 

L - BhIBO,lJ, na nesars cPOpMhl CHrHaJIOB rpyrmsr ,lJ,a1'qHKOB, I
 
W - 3aTIHCb na ,lJ,HCK napar-rerpoa pescar-ra pa601'hI. B nporpaxovre BhIBOAa
 

cPOpMhl CHrHaJIa na MOHH1'Op npenycr-rorpena JIHHeHHaR annpOKCHMaI..J;IDI.
 I 
IIlanasre AUTIE (64x64 ,lJ,I1CKpe1' ) nOCJIe HOpMHpOBKI1 npeAC1'aBJIeHhI na Iaxpane, HCnOJIh3yeMoe nOJIe H306pa)f(eHHH xoroporo COAep)f(H1' 256x256 1'0

uex, TIpH 31'OM Me)f(.IJ:Y ABYMH COCe,lJ,HHMH 1'OqKaMI1 ,lJ,aHHhIX na coenaaaromeâ (~ 
HX nparaoã paaraernarorca 3 npojaeacyrosasre 1'OqKI1. TIpHMep 11306pa)f(eHHH 

na srcpaae npaaenea na pnc.d, rne I..J;HcPpaMI1 1 -;- 6 0603HaQeHhI CHrHaJIhI ij 
Aa1'QUKOB nTIO -;-nTI5 (na axpane I..J;Be1'HOro MOHl11'Opa cPOH 11306pa)f(eHHH 

uepasrá, cerrca H HaAnl1CH caaero I..J;B_e1'a, a CUrHaJIhl 1';' 6 COO1'Be1'C1'BeHHO 

xpacaoro, 3eJIeHOrO, »cerrroro, qmOJIe1'OBOro, rOJIy60ro 11 õenor-o I..J;Be1'oB). 

31'0 n03BOJIHe1' npencraatrrs HHcPopMaI..J;111O o cPopMe CUrHaJIOB B 60JIee 

HarJIHAHOM BUAe. Coo1'Be1'c1'BYlOmaH nonnporpasoaa jaHHMae1' 100 CJIOB 

naMH1'H 3BM. Ilpa BhIBOAe na nesars naunsre (64x64 AI1CKpe1') paavreuiaror
CH B npenenax nOJIH 64x64 nesaraesrsrx CHMBOJIOB. 06õeM naMH1'U 3BM, 

rpeõyexrsrã AJIH pasvreureaaa nporpaMMhI MP<I>I1, COCTaBJIHe1' 16K CJIOB. 

C03AaHHhIH armaparao-nporparar-rasrâ KOMnJIeKC MP<I>11 npOAOJI)f(H

1'eJIbHOe BpeMH 3cPcPeK1'I1BHO ~CnOJIb3ye1'cHnepCOHaJIOM YCKopH1'eJIH J1I1Y -30 

1	 nn O 
2 .o.n 1 

3 Lln 2 
4	 .o.n 3 

5 nn 4 
6 zm 5 

~ 

I 
UEHA A81EHIi1~ 

no	 X=165HC 
no	 Y=20A lj 

~ 

/	 ~~ I?
~11 \ ~ 

f------ 

2 I l/liV~~ ~
'lI 

\ ~ 
I I 

~ , / \ ~ 
\\r-: ~'t'11 J r\ l~~ V-

6 

,V !I.t, t~ (( 
JJ
'1 

J 

/J \ \\ 
I/;V \~ ~~J J
/

V 

~~ (f ~~ I" 

npa nponeneaaa AHarHOC1'UKH H HaC1'pOHKH naparaerpoa 3JIeK1'pOHHo-on1'H

QeCKHX 3JIeMeH;1'OB YCKopH1'eJIbHOrO rpaxra. TIOJIe3Hhle CBORC1'Ba MP<I>11 ne 
I1CQepnhIBalOTCH B03MO)f(HOC1'HMH perHC1'paI..J;HH H xpaaenaa cPOpMhl KOp01'

KIiX HMnYJIbCHhIX CHrHaJIOB (B pe)f(HMax MHOrOKaHaJIbHOrO OCI..J;HJIJIOrpa<f>a 

c 6hlC1'pOR I..J;HcPpOBOH nar-iarsro}. Bseneane nporpaxe-rapyer-nax pe)f(HMOB 

perHC1'paI..J;HI1, 06pa601'KI1 H asraona n03BOJIHe1' HCnOJIb30Ba1'b MP<I>11 KaK 

OAHO H3 aB1'OMarU3HpOBaHHhlX 3BeHbeB pa3BHBaeMOR CUC1'eMhI ,n;HarHOC1'HKH 

11 OllTHMH3aI..J;HH 60JIblliOrO QHCJIa napaMe1'pOB JIHHeHHOro HHAYKI..J;HOHHOro 

YCKopH1'eJIH. 
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HET Jill nPOEEllOB B BAIIIEA EHEJIHOTEKE? 

B~ MOEeTe nonyqBTb no noqTe nepequcneuUHe HHEe xuuru, 
ecnu ouu ue 6unu 3aKa3a&u pauee. 

D7-83-644 Tpy.nu ~lexnyuaponuon mKonu-ceMHuapa no 
~H3HKe THXenHX HOHOB. AnymTa, 1983. 6 p.SS K. 

D2,13-83-689 Tpynu pa6oqero cooe~annn no npo6neMaM 
H3rryqeHHH H AeTeKTHPOB3HHH rpaBHT3UHOHHHX 
uonu. DY6ua, 1983. 2 p.OO K. 

D13-84-63 Tpyn~ :xi MeiAyuaponuoro CBMn03HYMa 
no n.nepuon 3neKTpounxe. EpaTucnaoa, 
4exocnooaxun, 1983. 4 p.SO x. 

D2-84-366 Tpy.n~ 7 Me~yuaponuoro cooemauun no 
npo6neMaM KB3HTOBOH TeOpHH nonn. 
AnYMTa, 1984. 4 p.30 K. 

D1,2-84-599 TPYAH VII Me~AYHaponuoro ceMHaapa no npo6-
neMI!\4 4K3HKH llb&:OKHX 3Hepncl. llYtiHa, 1984. 5 p.SO K. 

D10,11-84-818 Tpy.n~ V Me~yuaponuoro cooemauun no npo6-
neMaM MaTeMaTuqecxoro MOnenupooaun!l,npo
rpaMMHpooauun H MaTeMaTuqecx~ MeTonaM 
pe~euun ~H3Hqecxux 3anaq. DY6ua, 1983. 3 p.SO K. 

D17-84-850 

D11-85-791. 

D13-85-793 

D4-85-851 

TJJYW III fole•nyuaponuoro CHMTI03HYMa no 
H36paHH~ npo6neMaM CT3THCTHqeCKOH 
MexauuKu. DY6ua,1984./2 TOMa/ 7 p.75 K. 

Tpyn~ fole:KJiynaponuoro cooemauun no auanHTH
qecKHM ouqucneHHHM Ha 3B~I H HX npHMeHeHH!O 
B TeooeTHqeCKOfi QH3HKe. llY6Ha. 1985. 4 0.00 K. 

Tpy~ X I I f.!ei'UlYHaponuoro CHMD03HYMa no 
nnepuo~ 3neKTpouuxe. DY6ua, 1985. 

Tpyn~ Hexnynaponuon mxonu no CTPYKType 
nnpa. AnymTa, 1985. 

4 p.80 K. 

3 p.75 K. 

D3,4,17-86-747 Tpyn~ V Meinyuaponuon mxonu no HeHTPOHHOH 
~H3HKe. AnymTa, 1986. 4 p.50 K. 

Tpyn~ IX BcecOJ03noro cooemauun no ycxopu~ 
TenstM 3apstieHHHX qacTHU. DY6ua, 1984. · 
/2 TOMa/ 13 p.SO K. 

D1, 2-86-668 Tpy~ VI I I f.lexnyuaponuoro ceMHuapa 
no npo6neMaM ~H3HKH B~COKHX 3HeprHH. 
DY6ua,1986. /2 TOMa/ 7 p.35 x. 

D9-87-105 Tpynu X Bceco~3Horo cooemauun no ycxopu
TenRM 3apRieuuux qacTua. DY6ua, 1986. 

/2 TOMa/ 13 p.45 K. 

D7-87-68 Tpy~ MeKAYHaponuoA mKonu-ceMHuapa 
no ~H3HKe TRienHX HOHOB.DY6ua, 1986 7 p.10 K. 

DZ-87-123 Tpynu Cooemauun "PeuopMrpynna-86". 
DY6ua, 1986 4 p.45 K. 

3aKa3~ ua ynOMHHYTHe KHHrH MOrYT 6~Tb aanpaoneu~ no anpecy: 
101000 Mocxoa, rnasnoqTaMT, n/n 79. H3naTenbCKHM oT.nen 06be.nuaeuuoro 
HHCTHTYT3 RAePHHX HCCneAOBaHHH. 

• 

)Kypasneu 8.8. HAp. 
MuoroKaHliJII>Ilblii pernCTpaTop cflopMbl HMnyni>CHI>IX curuanou 
DHHeiHoro HHAYKUHOHHOrO YCKOpHTenll 

13-87-633 

MHoroJC8IlliJlbJibiA perHCTpBTOp cflOpMI>l HMpYni>CHI>IX CHrH&nOB npeAUB3HaqeH Will 
HCDO»b30BBHHJI npH. npoaeAeHHH .llHIU"HOCTHKH napaMeTpDB nyqxa HHAYKUHOHHOro YCKOpHTe
nll JIHY-30. B cOCTase perucTpaTopa- npoTIIlKeHHI>le nKHHH.CHI'HBJIOB .llBnHKOB H pa3AenH· 
TeJII>Hble HMDY»I>CHble TpaHccflopM8TOpbl, 6nOKH pene KOMMyYBTOpoB C qucnOM KaHBnOB 
.110 196, DOBTOpHTeJIIIMH H CYMMaTOpDM, npeo6pB30BaTenl> 64 3Ha'MlHHit CHI'HBJIB B 6·pB3pSIA· 
Hble KO.Ilbl C nBMIITI>IO, 6nOKH perHCTpoB H cqeyqHKOB UHKJIOB, HHTepcflellc noeTHoro 
MOHHTopa u xouTponnep CBII3H xpeiin KAMAK. c MHKpo3BM MERA-60. ,llnHTeni>HOCT& 
UHKJla perHCTpauHH cflopMbl CHrHana -2,1 MKC, nporpaMMHpyeMBR 3B.IlepliCKa UHKJla -07 
+2,1 MKC. UHKnbl perHCTpBUHH, o6pa6oTJ<a HX ,U.BHHblX H KOMMYTHpoBBHHe KBHBnOB CHHXpo· 
HH3Hpo88Hbl c nepHOAOM cneAOBBHHR nyqxa llHY-30. ci>OpMa CHrHanOB Bbl6pBHHOH rpynDbl 
1 + 6 ,U.aTquKOB BblBOAUTCII Ha 3KpBH MOHHTOpa ( C yqeTOM BpeMeHH nponeTa nyqJCa H OTHO· 
CHTeJibHI>IX 3B.IleplKeK CHrHBnOB, HOpMHpOBKH, nuueiiuoif annpOKCHMBUHH, MaCWTa6a, QBeTa) , 
a TaKlKe Ha neqaTb. nporpaMMa ( -16K CDOB) COCTOHT H3 6 cflyHKUHOHBnbHI>IX MO,D.yneif. 
llpe,u.yCMOTpeH ARMOr C onepaTOpOM,(5 ynp&BnlllOll.IHX CHMBOnOB TepMHHana). BpeMII pe· 
FHCTpBUHH, o6paOOTKH H BblBO,U.a Ha 3Kpau: B OAUOKpaTHOM pelKHMe -2 C, B QHKJJHqecKOM
KpBTHO AJIHTen&HOCTH nepuo,u.a llHY-30. 

Pa6oTa obmonueua B lla6opaTopuu ueiiTpouuoii cflu3HKH OH.RH. 
Coo6LuOJIHe 06-..eAIDienuoro IDICTHTYTa R.IIOptlbllt uccneAoaauHli. ,lly6ua 1987 

llepeoo,u. 0 .C .Buuorpa,u.oooii 

Zhuravlev V.V. et al. 13-87-633 
Multichannel Register of the Shape of Linear Induction Accelerator Pulse Signals 

The multichannel register of the shape pulse signals is intended for utilizing during 
performance of the beam parameter diagnostics for the LIA-30 linear induction accelerator. 
The register includes the transducer signal extended lines and the isolation pulse transformers, 
the relay commutator blocks with channel number upto 196 with the followers and adder, 
the converter of 64 values of the signal into 6-bit codes with the memory; the blocks of re
gisters and of cycle counters, the interface for a colour monitor and the controller for the 
CAMAC crate connection with the MERA-60 microcomputer. The duration of the signal 
shape registration cycle is- 2.1 p.S and the programmable delay of cycle is -0 +2.1 s. There
gistration cycles, their data acquisition and channel commutation are synchronized with the 
period of LIA-30 beam following. The signal shape of selected group of the 17 6 transducers 
is output to the monitor screen with tho account of the beam fly and signal relative delays, 
rating, line approximation, scale and colour, as well as to the printer. The software (16K words) 
consist of 6 functional modules. There are the dialogue with operator,(5 control symbols of 
the terminal).The execution time for registration, acquisition and output to the screen: at the 
single mode -2 sand at the cycle mode it is determined by the duration of the LIA-30 period . 

The investigation has been performed at the Laboratory of Neutron Physics, JINR. 
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