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np~ C03AaH~~ aBTOMaT~3~poBaHHO~ C~CTeM~ ynpaeneH~R/ACY/ MeA
neHH~M B~BOAOM/MB/ ny4Ka ~3 c~Hxpo~a30TpOHa Ha 6a3e 3BM EC-
1 010 Ill ycnewHo peweHbl 3aAa4~ no ~3MepeH~IO ~ KOHTponiO 6onbworo 
KOn~4eCTBa napaMeTpoe,onpeAenRIO~~X pem~M~ B~BOAa. npo~3BOA~TCR 

~3MepeH~e TOKOB B pe30HaHCH~X 06MOTKaX ~ 3neMeHTaX MarH~THO~ 
OnT~K~ KaHana TpaHcnopT~POBK~ 4aCT~~; BpeMeHH~X xapaKTep~CT~K 
IAn~TenbHOCTb ~Mnynbcoe TOKOB, ~x nonomeH~e OTHOC~TenbHO nnaTo 
rnaeHoro MarH~THoro nonR ycKop~TenR/ nepe4~cneHH~x ycTpo~cTe 121 ; 
Ben~4~H ~HAYK~~~ rnaBHOrO MarH~THOrO nonR /B/, 4aCTOT~ yCKOpRIO
~ero HanpRmeH~R/F/,~HTeHC~BHOCT~ ~~pKyn~pyiO~ero ny4Ka B npo
~ecce B~BOAa /1/ ~ T.A. BamHoe 3Ha4eH~e np~ HaCTpO~Ke, ~ccne
AOBaH~~ ~ nDAAepmaH~~ pem~MOB MB ~MeeT Han~4~e Ha nynbTe ynpae
neH~R ~H~OpMa~~~ 0 ~OpMe C~rHanOB OT AaT4~KOB YCKOP~TenR, 
ee npeACTaeneH~e B YAD6HoM AnR onepaTopa B~Ae. Cy~ecTeoeaewaR 
AD HaCTOR~ero BpeMeH~ MeTOA~Ka Ha6niOAeH~R ~OPM C~rHanoB Ha 3K
paHe oc~~nnorpa~a orpaH~4~eana cKopoCTb peaK~~~ onepaTopa np~ 
n~KB~Aa~~~ He6naronp~RTH~x c~Tya~~~. B03H~Kaew~x B peaynbTaTe 
HapyweH~~ HOpManbHoro XOAa A~HaM~4eCK~x npo~eccoe e 3neMeHTax 
c~cTeM~ /yeen~4eH~e AD HeAonycT~Moro 3Ha4eH~R aMnn~TYA~ nynb
ca~~~ B YCTpO~CTBaX n~TaH~R, nnoxoe Ka4eCTBO nepe.XOAHbiX npo
~eCCOB ~ T. A. I. HeAOCTaT04H~~ o6"beM AaHHbiX, BBOA~MbiX e 03Y 3BM 
BB~AY orpaH~4eHHOCT~ pecypCOB BpeMeH~ ~ naMRT~ /~3MepeH~e TOKOB 
npo~3BOA~TCR ABamA~ e Te4eH~e B~BOAa, B, I- AD 30 paa/, 
He n03BOnRn ADnmHbiM o6pa30M pewaTb 3TY 3aAa4y C nOMO~biO Bbi4~C

n~TenbHO~ MaW~H~. no TO~ me np~4~He 6~n 3aTPYAHeH MaW~HH~~ 
aHan~a cTeneH~ B03Ae~CTB~R rpynn napaMeTpoe c~cTeM~ MB Ha xapaK
Tep~cT~K~ ny4Ka /epeMeHHaR CTPYKTypa, 3BOniO~~R pa3Mepoe ~ no
nomeH~R e npo~ecce B~BOAa/. 

YcTpo~cTea, noaeonRIO~~e 3~~eKT~BHo pewaTb npo6neMy per~cTpa
~~~ ~opMbl c~rHana, BKnl04aiOT B ce6R aHanoro-~~~poeo~ npeo6paao
eaTenb /AUn/, 6y~epHyiO naMRTb, 3neMeHT~ ynpaeneH~R ~ CBR3~ c 
3BM 13•41. Kon~4ecTeo paapRADB AUn, 4acToTa ~~Kca~~~ TeKy~~x 
3Ha4eH~~ C~rHana onpeAenRIOTCR Tpe6yeMO~ T04HOCTbiO ~3MepeH~R. 
AnR pean~3a~~~ B03MOmHOCT~ OAHOBpeMeHHOrO ~3MepeH~R ~OpM 
HeCKOnbK~X c~rHanoe, ecn~ He B03H~KaeT aaTPYAHeH~~ c o6ecne-
4eH~eM He06XOA~MO~ 4aCTOT~ onpoca, B TaK~e ycTpO~CTBa BBOA~TCR 
aHanoroe~~ KOMMyTaTop. B HaCTOR~e~ pa6oTe on~c~eaeTCR cD3AaHH~~ 
~ Ae~CTByiO~~~ e paMKax ACY MB MHoroKaHanbH~~ per~cTpaTop, c 
nOMO~biO KOTOpOrO B03MOmHO HaKonneH~e ~ npeACTaBneH~e B YA06HOM 
AnR onepaTopa B~Ae ~H~opMa~~~ o ~opMax AO 32 c~rHanoe. Pe
r~cTpaTop /p~C. 1/ COCTO~T ~3 cneAYIO~~X 3neMeHTOB: 
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PHc.I. BnoK-cxeMa perHcTpaTopa ~opM cHrHanoB. 

1 . AHanorosoro KOMMyTaTopa Aa 32 KaHana c speMeHeM nepeKn~-
4eH~~ 10 MKC ICAM.4.07, npo~3Bo~cTso UH$H, BHPI 151; 

2. 10-pa3P~AHoro AUn, pa6oTa~~ero a pem~Me ~3MepeH~~ 6~non~p

H~x c~rHanos, c MaKc~ManbH~M speMeHeM npeo6pa3oBaH~~ 25 MKC 
I AIJ. 571 I 161; 

3. 6y$epHo~ naM~T~ eMKOCTb~ 1024 16-pa3p~~H~x enos c An~Tenb· 
HOCTb~ ~~Kna o6pa~eH~~- 0, 5 MKC I603Y-4931 I I; 

4. CxeM ynpasneH~~, COAepma~~x reHepaTop TaKTOBbiX ~MnynbCOB 
lrTHI, per~cTp CAB~ra ~ ceneKTop cnyme6H~x c~rHanos. 

: :d Mdl. I UHIJlt::M ~I dllt:: I.Jd~t:l~ I VIH M\.'.i 1<. VI~Mt::IJVII t::JIIU• IIU~I<.JIIU"'t::Hbl 

13 AaT4~KOB aHanoros~x c~rHanos MB: AaT4~K MarH~THoro non~ Ha 
nnaTo rnasHoro TOKa c~Hxpo$a3oTpoHa, 2 AaT4~Ka nepeMe~eH~~ 
~~Kn~4eCK~ pa60Ta~~~X MexaH~4eCK~X yCTpO~CTB ~ 10 ~3Mep~TenbH~X 
WYHTOB B ~en~X n~TaH~~ pe30HaHCH~X 06MOTOK ~ 3neMeHTOB MarH~THO~ 
onT~K~. B~BOA ny4Ka npo~3BOA~Tc~ Ha nnaTo rnasHoro MarH~THoro 
non~ ycKop~Ten~. ero Ha4ano OTCTO~T OT ~Mnynbca nepeBOAa non~ 
B pem~M nnaTO IHCTI Ha~QO MC IK KOH~Y 3TOro ~HTepsana BpeMeH~ 
B C~CTeMe n~TaH~~ 3neKTPOMarH~Ta 3aKaH4~Ba~TC~ nepeXOAHble npo
~ecc~l, An~TenbHOCTb BbiBOAa COCTaBn~eT -400 MC. ,IJ,.n~TenbHOCTb 
~MnynbCOB TOKOB B 3neMeHTaX MB - OT 500-600 MC lpe30HaHCH~e o6-
MOTK~I AO 1,5 C ln~H3~ TpaHcnopT~pOBK~ ny4Kal. Per~CTpa~~~ $OpM 
c~rHanos npo~3BOA~Tc~ c MOMeHTa nocTynneH~~ BHewHero c~HXPO~Mnynb
ca HCT AO nonHoro 3anonHeH~~ 6y$epHo~ naM~T~ c nep~OAOM 10 MC, 
3aAasaeM~M rTH, 4TO COOTBeTCTByeT 78 OTC4eTaM. 

HMnynbc 11 CTapT 11 IHCTI ycTaHasn~saeT pem~M "3an~cb 11 ~ c6pa
CbiBaeT aApecHble C4eT4~K~ 603Y-493, ycTaHasn~saeT B Hynesoe nono
meH~e C4eT4~K aApecos KaHanos aHanorosoro KOMMyTaTopa, 3anycKaeT 
rTH. no TaKTOBOMy ~MnynbCY np0~3BOA~TC~ 3aHeCeH~e ~H$0pMa~~~ 
B 16-pa3p~AH~~ per~CTp CAB~ra, co6paHH~~ Ha ABYX M~KPOCXeMaX 
SN 74165 lper~cTp T~na PISO - "napannenbHbl~ BXOA - nocneAosa-

2 

TenbHbl~ B~XOA111. 3an~C~BaeMble B per~CTp B no3~~110HHOM KOAe AaH
H~e COOTBeTCTBY~T 4~Cny aHanorOB~X C~rHanos, nOAKn~4eHH~X K 
per~cTpaTopy Ia HaWeM cny4ae B 12 MnaAW~X pa3P~AOB 3an~C~Ba~T
C~ Hyn~, B 13-~ eA~H~~a; KOA ycTaHaBn~BaeTC~ C nOMO~b~ nepeM~-
4eKI. no c~rHanaM "CAB~r" AaHHble nocneAoBaTenbHO nocTyna~T a 
ceneKTOP. TaKTOBbl~ ~Mnynbc nepeAaeTc~ TaKme Ha BXOA "nepeKn~-
4eH~e KaHanos" KOMMyTaTopa ~ npo~3BOA~T noAKn~4eH~e K AUn 
nepsoro AaT4~Ka. c~rHan KOH~a nepeKn~4eH~~ 3anycKaeT AUn. 
nocne 3asepweH~~ npeo6pa3oBaH~~ Ha BXOA "TaKTbl11 603Y-493 noAa
eTc~ ~MnynbC, no KOTOpOMY np0~3BOA~TC~ 3an~Cb ~H$OpMa~~~ B 
naM~Tb ~ ~HKpeMeHT~posaH~e aApecHoro C4eT4~Ka 3an~c~. ToT me 
~MnynbC nOCTynaeT Ha BXOA 11 CABVIr 11 per~CTpa CAB~ra. no OKOH4aH~~ 
on epa~~~ 3an~c~ 6noK naM~T~ BbiAaeT c~rHan 110TBeT 11

, KOTOPbl~ 
4epe3 ceneKTOP nepeAaeTc~ Ha sxoA ''nepeKI1104eH~e KaHanos' 1

, KOM
MyTaTopa ~ ~H~~~~pyeT HOB~~ ~~Kn np~eMa ~H$OpMa~~~.MaKC~ManbHa~ 

An~TeJ1bHOCTb OAHOrO ~~Kna COCTaBn~eT 36 MKC.B KOH~e Tp~HaA~aTO
ro ~~Kna coAepm~Moe 13-ro pa3P~Aa per~cTpa CAB~ra - eA~H~~a -
nOCTynaeT B ceneKTOP ~ C~rHan 110TBeT 11 npOXOA~T Ha BXOA "C6poc" 
KOMMyTaTopa, a pe3ynbTaTe 4ero pa6oTa per~cTpaTopa npep~saeTc~ 
AO no~sneH~~ 04epeAHoro TaKTosoro ~Mnynbca. B on~caHHOM pem~Me 
YCTPO~CTBO $yHK~~OH~pyeT AO Tex nap, noKa 603Y-493 He C~rHan~-
3~pyeT 0 nOI1HOM 3anOI1HeH~~ naM~T~. C~rHan 11 1023" 3anpe~aeT pa6o
TY rTH ~ OAHOBpeMeHHO noCTynaeT B ~HTep$e~CHYIO KapTy npep~BaH~R 
3BM EC-1010, aKT~B~3~PY~ nporpaMMY o6pa6oTK~ ~ s~BOAa ~H$opMa

~~~ (MBDYN). 

HH$opMa~~~ oTo6pamaeTc~ Ha 3KpaHe ~BeTHoro TeneB~3~0HHoro 
MOH~TOpa, nOAKnl04eHHOro K 3BM C nOMO~b~ ~HTep$e~ca B CTaHAapTe 
KAMAK HTB-57418(8 Ka4ecTBe MOH~Topa ~cnonb3yeTc~ peKOHCTpy~po
saHHbl~ TeJ1eB~3~0HHbl~ np~eMH~K "PeKOPA-714 11

• $opMa npeACTasneH~~ 
~H$OpMa~~~ noKa3aHa Ha p~c.2. B nesoR nonoB~He 3KpaHa HaXOA~Tc~ 
rpa$~K~ MarH~THoro non~ laaepxyl ~ nonomeH~~ MexaH~4eCK~x ycT
po~CTB IBH~3Y I. Ha npaso~ nonos~He 3KpaHa oTo6pameHbl $OPMbl 
TOKOB lcsepxy BH~3I B pe30HaHCH~X 06MOTKaX, MarH~Te ~ n~H3e 

nepBO~ CTyneH~ BHyTpeHHe~ TpaHCnOpT~pOBK~ ny4Ka, MarH~Te ~ n~H-

3e BTOpoR CTyneH~ TpacnOpT~pOBK~, 4eT~pex n~H3aX BHeWHe~ TpaH
cnOpT~POBK~. WKaJ1~ B H~mHe~ 4aCT~ 3KpaHa nporpaAy~pOBaH~ B M~n
n~CeKYHAaX OT Ha4ana nnaTO rnaBHOrO MarH~THOrO non~ YCKOp~Ten~. 
np~ s~BOAe sTopoR sepT~KanbHOR oc~ a npaso~ 4acT~ 3KpaHa nporpaM
MoR MBDYN y4~Tb1Ba~Tc~ pe3ynbTaTbl pa6oTbl nporpaMMbJ ~3MepeH~~ 
BpeMeHH~X xapaKTepi1CT~K - paCCTO~H~e MemAY OC~M~ COOTBeTCTByeT 
An~TenbHOCT~ nnaTo rnasHoro MarH~THoro non~. TaK~M o6pa3oM, Ha 
3KpaHe A~Cnne~ Hap~AY C $OpMaM~ c~rHanosnpeACTaBn~eTC~ ~H$OpMa
~~~ 06 ~X np~B~3Ke K MarH~THOMY non~ yCKOP~Ten~, 4TO AaeT onepa
TOpy AOnonH~TenbHbJe YA06CTBa np~ HaC.TPO~Ke ~ nOAAepmaH~~ pem~MOB 

s~BOAa ny4Ka. BMecTe c nepe4~cneHH~M~ AaHH~M~ a ~~$posoM B~Ae 
BbJBOA~TC~ speMeHHbJe napaMeTpbl, xapaKTep~3YIO~~e ~~Kn YCKOP~Ten~ 

~ 3Ha4eH~~ 4aCTOTbl yCKOP~IO~ero Hanp~meH~~ B npo~ecce BbiBOAa · 
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PHc.2. ~opMa npegcTaBneHHH HH~opMa~H Ha 3KpaHe 
~BeTOBOrO TeneBH3HOHHOrO MOHHTOpa. 

KaK BHAHO H3 H3no~eHHOrO B~We, perHCTpaTOp MO~eT nerKO nepe
CTpaHBaTbCR KaK B pe~HM H3MepeHHR $OPM~ OAHOrO CHrHana /MaKCH
ManbHaR 4aCTOTa onpOCOB npH 3TOM -38 Kr~/,TaK H B pe~HMe $yHK
~HOHHPOBaHHR C 6onbWHM 4HCnOM BXOAH~X CHrHanoe.CneAyeT OTMeTHTb, 
4TO HeKoTop~e POACTBeHH~e 3aAa4H, HanpHMep npHeM AaHH~x OT AaT-
4HKOB npOCTpaHCTBeHH~X xapaKTepHCTHK B~BeAeHHOrO ny4Ka - MHOro
npOBOn04H~X HOHH3a~HOHH~x KaMep /ni1K/ /9.10/ e ACY MB ,' e~nonHRKlT
CR C nOMO~b~ ycTpOHCTB, Ha3eaHH~X aeTopaMH pa3pa60TOK aBTOHOM
H~MH nporpaMMHo-ynpaenR~~HMH MOAYnRMH /AnY/ ' 111 • AnY Hcnonb-
3Y~T AnR ~eneH ynpaeneHHR H nepeAa4H HH$OpMa~HH oT AUn e 6y$ep
HY~ naMRTb MarHcTpanH eeTBH H KpeHTOB KAMAK. TaKHe MOAYnH AOCTa
T04HO CnO~H~ no KOHCTpyK~HH H no HanaAKe. KpOMe TOrO, B03HHKa~T 

TPYAHOCTH B cny4ae He06XOAHMOCTH nOAKn~4eHHR AOnOnHHTenbH~X AaT-
4HKOB K OTAenbHOMY AnY H CHHXPOHH3a~HH pa60T~ MOAyneH npH 3Ha4H
TenbHOM KOnH4eCTBe nocneAHHX. no3TOMY npH AanbHeHWeM pa3BHTHH 
ACY nnaHHpyeTcR wHpoKoe eHeApeHHe ycTpoHcTe, pa6oTa~~Hx no onH
caHHOH B~We MeTOAHKe: npH nOAKn~4eHHH AOnOnHHTenbH~X nHK /c Hc
nonb30BaHHeM e perHcTpaTope 6onee 6~cTp~x AUn/, HccneAOBaHHRX 
epeMeHHOH CTPYKTyp~ TOKa B~BeAeHHOro ny4Ka, npocTpaHCTBeHHOH 
CTa6HnbHOCTH ny4Ka H T.A. 
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BonKOB B. H. , KynHKOB H. H., PoMaHoB C.B. 10-82-527 
PerHCTpa~HR ~OPM CHrHanoB B CHCTeMe ynpaeneHHR MeAneHH~M B~BOAOM ny4Ka 
H3 CHHXp~a30TpOHa 

0nHC~BaeTCR ycTpOHCTBO perHCTpa~HH ~OPM CHrHaflOB B aBTOMaTH3HPOBaHHOH 
CHCTeMe ynpaeneHHR napaMeTpaMH MeAneHHOro B~BOAa ny4Ka H3 CHHXp~a30TpOHa 
c Hcnonb3oeaHHeM 3BM EC-1010. K perHCTpaTopy MO~eT 6~Tb nOAKfl~4eHo 32 BXOA
H~x cHrHana . MaKCHManbHaR 4aCTOTa H3MepeHHR e pe~HMe ~HKCa~HH ~opM~ OAHoro 
CHrHana- 38 Kr~. PerHCTpaTOp BKfl~4aeT B ce6R aHanorOB~H KOMMyTaTOp Ha 32 BXO 
Aa, 10-pa3PRAH~H aHanoro-~H~poeoH npeo6pa3oeaTenb, 6y~epHy~ naMRTb eMKOCTb~ 
1024 CflOBa, CXeM~ ynpaeneHHR. anR OT06pa~eHHR HH~OpMa~HH HCnOflb3yeTCR 
~BeTHOH TeneBH3HOHH~H AHCnneH. 

Pa6oTa B~nonHeHa B na6opaTOPHH B~COKHX 3HeprHH OH~H . 

Volkov V. 1., Kul ikov I . I., Romanov S.V. 10-82-527 
Signal Shape Registration in the JINR Synchrophasotron Slowly Extracted 
Beam Parameter Control System 

Signal shape registration in the JINR synchrophasotron slowly estracted 
beam parameter control system on-1 ine with the EC-1010 computer is descri
bed. 32 input signals can be connected to the registrator. The maximum measu 
rement rate of signal shape registration is about 38kHz . The registrator 
consists of 32-channel analog multiplexer, 10-bit analog-to-digital conver
ter, 1024-word buffer memory and control circuits. For information repre
sentation the colour TV monitor is used. 

The investigation has been performed at the Labpratory of High 
Energies, JINR. 
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