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EynnaKoBCKHH 8.H. u np. 9 - 12149 
l13Mepeuue napaMerpoB 3neMeuroB cucreMbi Mennennoro BhiBona 
ny'IKa ua cuuxpotjlaaorpoua ua nuuuu c 38M EC-1010 

PaccMorpeua peanuaauuu H3Mepenun u KOHrponu napaMerpoB 3neMeHTOB 
cucreMhi Menneuuoro Bhmona ny'IKa ua cuuxpotjlaaorpoua Ol1Hl1 B KOMnneKce 
ycrpoficrB KOHrponu H ynpaBneuuu na nnHHH c 38M EC-1010, 

l13MepneMbiMH H KOHTponupyeMbiMH napaMeTp8MH HBnHIOTCH TOKH 
B pe30H8HCHblX 06MOTK8X, MBrHHTBX, nHH38X H BpeMeHHhle xapaKTepHCTHKH 
pa6orhi cucreMhi, OnHCbiBaeMau 3neKrponnau annaparypa npencraBnner 
co6ofi 'laCTb BeTBH KAMAK, nonKniO'IeHHOH K 38M qepea yHHBepcanbHLIH 
npafiBep BeTBH. MareMaruqecKoe o6ecne'lenue cocrour ua nporpaMMHhiX · 
Moaynefi HB H3biKe BCCeM6nep,' pa60TBIOU!HX liB aByx ypOBHHX npepbiB8HH H 
38M, 

Pa6ora Bbmonneua B Jia6oparopuu llbiCOKHX 3Heprun 011 Hl1. 

Coo6meuue 06benuueuuoro HHCTHTyTa unepHbiX uccnenoBaHHll, ily6ua 1979 

Buldakowsky V.N. et al, 9 - 12149 
Measurement of Parameters of a Beam Slow Extraction 
System for the Synchrophasotron On-Line with 
the US-10 10 Computer 

Measurement and control of JINR proton synchrotron beam 
slow extraction system elements parameters on-line with the US-
1010 computer is considered, Currents in resonance wipdings, 
magnets, lenses and time characteristics of the slow extraction 
system operation are measured and controlled. Electronic apparatus 
described is a part of CAMAC branch connected with the com
puter via an universal branch driver, The software consists 
of Assembler programs operating on two computer interrupt 
levels, 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

© 1979 06'b6JlHH6HHblil BHCTHTyT Sl/16pHbiJC HCC06JlOBBHHil /1y6HB 

B ,IJ,aHHOH pa6oTe paccMaTpHsaeTcJI peaJIH3aU.HJI H3Mepe

HHH H KOHTpOJIJI napaMeTpOB 3JieMeHTOB CHCTeMbl Me,IJ,JieHHOro 

BbiBO,IJ,a /MB/ Ill ny'IKa H3 CHHxpo4Ja3oTpoHa OHJIH B KOMn

JieKce ycTpoB:cTB KOHTPOJIJI H ynpasneHHJI MB Ha JIHHHH 

c 3BM EC-1010 121. H3MepJieMbiMH H KOHTponHpyeMbiMH 

napaMeTpaMH JIBJIJIIOTCJI TOKH B pe30HaHCHbiX o6MOTKaX, Mar

HHTaX, JIHH3aX H BpeMeHHble xapaKTepHCTHKH pa60Tbl CHC

TeMbl. OnHCbiBaeMaJI 3JieKTPOHHaJI annapaTypa JIBJIJieTcJI 

qacTLIO seTBH KAMAK, no,IJ,KJIIO'IeHHOH K 3BM qepe3 YHH

sepcanLHbiH ,D,paB:sep seTBH /Yll.B/ 
131

.MaTeMaTH'IecKoe o6ec

ne'leHHe COCTOHT B3 nporpaMMHLIX MO,IJ,yJieH Ha JI3LIKe 

acceM6Jiep, pa6oTa10llJ.HX Ha ,IJ,BYX ypOBHJIX npepLIBaHHJI DO,IJ, 

ynpasneHHeM nporpaMMLI- ,IJ,HcneT'Iepa 14 / 

OpzaHU30f4UJI MyAurunpozpaMMHozo pexuMa uaMepeHuii 

3a,IJ,a'la aBTOMaTH3aU.BB CBCTeMLI BLIBO,IJ,a ny'IKa CBJI3aHa 

C o6pa60TKOH 60JILWOrO nOTOKa HB4JOpMaU.HH OT ,IJ,a T'IHKOB 

pa3JIH'IHOrO THna, KOTOpaJI nOCTynaeT B 3BM, B OCHOBHOM, 

B paHOHe CTOJia rJiaBHOrO MarHHTHOrO nOJIJI YCKOpHTeJIJI. 

B cBJI3H c 3TBM K speueHHOH npHBJI3Ke npoB3BO,IJ,BMLIX H3-

uepeHHi no npepLIBaHHJIM 3BM B UHKJie yCKOpBTeJIJI npe,D,'b

JIBJIJIIOTCJI onpe,D,eJieHHLie Tpe6oBaHHJI, BalKBeiWBUH B3 KOTO

pLIX JIBJIJIIOTCJI: 
1/ B03UO)I(JIOCTio O,IJ,HOBpeueHHOrO peWeBBJI HeCKOJIIoKBX 

3a,IJ,a'l no H3uepeHHJO, KOHTPOJIIO pa3JIB'IHLIX napaueTpos MB 

H ynpaBJieHHIO HMB B O,II,HOM U.BKJie yCKOpHTeJIJI C y'leTOM 

npHOpHTeTHOCTH, TO eCTio MHOroypOBHeBOB pa60TLI o6cny

)I(JIBa10lll.BX npo rpauu; 
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2/ MHHHMailbHOe BpeMJI peaKUHH 3BM npH onpe,AeneHHH 
HCTO'IHHKa 3anpoca npepbiBaHHJI; 

3/ B03MO)KHOCTb pacmupeuuJI Kpyra pemaeMbiX 3a,Aa'l 
Ha TOB )Ke OCHOBe. 

Bhlnonueuue scex yKa3aHHbiX Tpe6osauuii: ,AnJI Mnoro
KpeiiTHbiX ycTauosoK KAMAK ua nuuuu c 3BM 3aBHCHT oT 
.ABYX B3aBMOCBJI3aHHblx 4JaKTopos - CTPYKTYPbi cucTeMbi 
BBO,Aa- BbiBO,Aa 3BM H opraHH3aUHH HHTep4Jeii:ca nepu4JepHH 
KAMAK. 

,[J;n.11 cucTeM KAMAK, pa6oTalOll.\HX ua He3Ha"''HTenbHOM 
y,AaneHHH OT 3BM, npHMeHJieTCJI OpraHH3aUHJI napannenbHO
ro HHTep4Jeii:ca Tpex Tunoa: 

a/ uenocpe,ACTBeuuoe conpJI)Keuue KpeiiToB c Ma-
rucTpanbro BBOAa-abiBO,Aa 3BM, uanpuMep, ,AnJI yuu<Puuu
poaauuoii: MarucTpanu UNIBUS qepe3 cneuuanu3upoaauubie 
KOHTponnepbi THna U /3BM PDP, NOVA/51, TPA-70 t-131 /; 

6/ no,AKnroqeuue cTau,AapTHoii aeTBH KAMAK c KOHT
ponnepaMH Kpeii:Ta THna A-1 /71 K CHCTeMe BBO,Aa-BbiBO,Aa 
qepe3 cneuuanH3Hposauublii ,Apaii:sep seTBH .'5,6,8-10 1 ; 

B/ conpJI)KeHHe CTaH,AapTHOH BeTBH C 3BM, OCHOBaHHOe 
Ha HCnOnb30BaHHH 
KAMAK /S,l 1•121 . 

Kouuenuuu CHCTeMHOrO KpeiiTa 

06pa6oTKa 3anpocoa npepbiBaHHJI ua npuopuTeTuoii oc
Hoae H COKpall.\eHBe BpeMeHH Onpe,AeneHHJI HCTO"''HHKa 3anpo
ca (T~ ,AOCTHraeTCJI, HanpHMep, B cnyqae HCnOnb30BaHHJI 

3BM C BeKTOpHOH opraHB3auueii: npepbiBaHHJI nyTeM Bbipa
fioTKH a ,Apaii:aepe BeTBH /10/ una a cneuuanbHOM Mo,Ayne 
cucTeMuoro KpeiiTa /reuepaTop aeKTopoa IVG 4JupMbi 
GEC- Elliot 1121 / BeKTopos npepbiBaHHJI, cooTBeTCTBYIOll.\HX 

HCTO'IHBKaM 3anpoca. 
B uameii ycTauoaKe HHTep4Jeii:coM KAMAK JIBnJieTcJI yuu

aepcanbHbiB ,Apaii:aep aeTBH, nocTpoeHHbiB no npuuuuny cue
TeMuoro Kpeii:Ta H ynpaanJieMbiB oT 3BM EC-1010. 

,[J;n.11 ,Aauuoro conpJI)KeHHJI HeT B03MO)KHOCTH MynbTH
nporpaMMHoro o6cny)KHBaHHJI 3anpocoa npepbiBaHHJI, B03-
HHKaiOll.\HX a nepu4Jepuu KAMAK. llpuquuoii: Bblpa6oTKH 
CHrHana npepbiBaHHJI B 3BM H3 Y,[J;B MO)KeT JIBilJITbCJI He 
TOnbKO noJianeuue 3anpoca LAM /MaKCHManLuoe KonuqecT
BO KOTOpbiX B CTaH,AapTHOB BeTBB paBHO 168/, HO H ofipa
ll.\eHBe K uecyll.\eCTBYIOll.\eMy a,Apecy a BeTBB KAMAK, 3aaep
meuue pe)KHMOB finO'IHOB nepe,Aa'IH H T .,A. ll03TOMy B Ofill.\eM 
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cnyqae apeMJI peaKUHH 3BM MO)KHO OUeHHTb cne,AylOll.\BM o6-

pa30M: 

Tp = Tnp + T cp + T~ + n· T GL, 

r,Ae Tnp - apeMJI BbiXO,Aa Ha COOTBeTCTBYIOIUHB ypoBeHb 
npepbiBaHBJI /Tnp ""50 ~Kc/ 1131 ; T cp ~ speMJI 'ITeHBJI cTa
Tycuoro perucTpa ,Apauaepa B onpe,AeneHBJI npH'IBHbl npe
pbiBaHBJI /~p"" 50 M KC/ 141 ; T ~ - apeMJI 'ITeHHJI perHCTpa 
ab160pKB ,Apaii:aepa ,AnJI onpe,AeneHBJI aeTBB KAMAK, Bbi3Baa
meii: 3anpoc I TN = 0 .AnJI o,AHOB aeTBH, a ocTanbHbiX 
cnyqagx T *N "" 65 M Kc/; T 0 L - apeMJI 'ITeHBJI cnoaa GL 
/T GL"" 65 MKC/; n - KOilH'IeCTBO nporpaMMHbiX UHKilOB· ,AilJI 
onpe,AeneHHJI Kpeii:Ta, H3 KOToporo H,AeT 3anpoc (n max= 7) . 

Cne,AoBaTenbHO, speMJI Tp MO)KeT .AOCTHraTb aenH'IHHbl 
nopJIAKa 600 MKC, 'ITO HenpHeMneMO AilJI pemeHHJI HalliHX 
3aAa'l. HaMH 6bln peanu3oaau cnoco6, no3sonJIIOIUHB npu 
coxpaHeHBH CTpyKTypbl nOAKiliO'IeHHJI CTaHAapTHOB BeTBH qe
pe3 Y,[J;B o6oii:TH yKa3aHHble TPYAHOCTH H peanu3oBaTb 
MynLTHnporpaMMHbiB pe)KHM o6cny)KHBaHHJI annapaTypbl 
KAMAK. Ou ocuoaau ua ucnonb30BaHBH MOAyneii: KAMAK -
perucTpoa npepbiBaHHJI I CAM.2.09, IJ,H$11, BHP I H MHoro
ypoBHeBbiX KapT npepbiBaHHJI B CHCTeMe BBOAa-BbiBOAa 3BM 
(EP -18)/14/. llpH 3TOM CHrHailbl OT pa3ilH'IHbiX HCTO'IHHKOB 
npepbiBaHHJI 4JuKcHpyroTCJI B MOAyne CAM.2.09, curuan 
C BbiXOAa KOTOpOrO, B CBOIO oqepeAb, Bb13biBaeT aKTHBH3a
UHIO OAHoro H3 ypoaueii a KapTe EP-18 /eM. puc. 1/. 

0'1eBHAHO, 'ITO TaKaJI opraHH3aUHJI AaeT B03MO)KHOCTb 
pacmupeHHJI Kpyra pemaeMbiX 3aAa'l ua npuopuTeTHOB ocuo
se H 3Ha'IHTenbHOe COKpall.\eHHe apeMeHH peaKUHH 3BM, 

KoTopoe oueuuaaeTCJI KaK 

Tp = T np + T pn , 
rAe Tp

11
- apeMJI 'ITeHBJI perucTpa npepblaaHHJI I"" 50 MKc/, 

T.e. Tp COCTaBnJleT aenB'IBHY nopJIAKa 100 MKC. 
Hcnonb30Bauue Mo,Ayneii: CAM.2.09, coAep)KaiUHX pe-

rucTp MacKB, npeACTaBnJleT 6onbmBe YA06CTBa AilJI nep
BB'IHOB o6pa60TKB B aHailB3a nocTynalOIUBX B3 CBCTeMbl 
3anpocoa npepbiBaHBJI. CyiUeCTBeHHbiM npeuMyiUeCTBOM npu
MeHeHBJI perucTpoa CAM.2.09 no cpasueHBIO c ucnonb3o
aauueM AnJI noAo6HbiX ueneii: MOAyneii: o6pa6oTKB curuanoa 
LAM (LAM Grader)17 1 JIBnJleTCJI B03MO)KHOCTb ocyiUecTane-
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HHJI BLIXO~a Ha no~nporpaMMY COOTBeTCTBYIOutero ypOBHJI 

npepLIBaHHJI He TonbKO no cHrHanaM LAM, HO H no mo6LIM 

CHrHanaM BHeUIHeH CHHXpOHH3aUHH. 

H3MEPEHHE TOKOB MAFHHTHblX 3JIEMEHTOB 

)l.nJI HacTpoiiKH H noMep)((aHHJI pe)((HMOB pa6oTLI MB 
He06XO~HMO KOHTpOnHpOBaTb TOKH B pe3oHaHCHLIX 06MOTKaX 

/P1 H P2/, 3neMeHTax BHyTpeHHeii TpaHcnopTHPOBKH nyqKa 

/MarHHTax <I»M H BM H nHH3ax <I»M H BJI/ H qeTblpex nHH-

3ax KaHana BHewHeii TpaHcnopTHpOBKH nyqKa, HHIPopMaUHJI 

0 KOTOpbiX nocTynaeT C H3MepHTenbHbiX WYHTOB, BKnroqeH

HbiX B uenH nHTaHHJI nepeqHcneHHbiX ycTpOHCTB /15/. 

IlpH opraHH3aUHH annapaTypbl ~nJI H3MepeHHJI TOKOB 

yqHTbiBanCJI pJI~ MOMeHTOB, CBJI3aHHbiX C OC06eHHOCTJIMH 

cHrHanos, no~ne)((autHx o6pa6oTKe, H norpewHocTJIMH H3-

MepeHHH. Pa6oqHe 3HaqeHHJI TOKOB P1 ~nJI pa3nHqHbiX pe

)((HMOB MB ne)((aT B ~Hana3oHe 2 770 A /cooTBeTCTByJOutHe 

3HaqeHHJI aHanoroBLIX cHrHanos 0,277 B/; <I»M H BM 
5 710 KA /0,571 B/; 3HaqeHHJI TOKOB ocTanbHbiX ycTpoiicTB 

HaXO~JITCJI B o6naCTH OT HeCKOnbKHX COTeH aMnep /P2, 

<I»M, BJI/ ~o 3 KA /nHH3bl BHewHeii TpaHcnopTHpOBKH/. ToKH 

P1 H <I»M yaenHqHaaroTCJI no nHHeiiHOMY 3aKOHY B npouecce 

BbiBO~a nyqKa I M P
1 

= 4710 A, Mq>M = 0,571 KA/, 
3HaqeHHJI TOKOB OCTanbHbiX ycTpOHCTB nOCTOJIHHbl BO apeMJI 

BbiBO~a. IlorpeWHOCTH H3MepeHHH TOKOB BO BCeM ~Hana30He 

HX 3HaqeHHH He ~On)((Hbl npeablwaTb 0,2~ ~nJI <I»M H BM 
H 0,5~ ~nJI OCTanbHbiX 3neMeHTOB. 

CTpyKTypa annapaTypHoii qacTH KOMnneKca, npetiHa3Ha

qeHHOH ~nJI H3MepeHHJI TOKOB, npHBe~eHa Ha puc. 1. AHano

rOBble CHrHanbl C ~a TqHKOB nOCTynaiOT B KOMnneKC, pac

nono)((eHHbiH Ha nynLTe ynpaaneHHJI ycKopHTeneM no nHHHH 

CBJI3H ~nHHOH 500 M. 3TO C03~aeT 3HaqHTenbHble Tpy~

HOCTH B o6ecneqeHHH Tpe6yeMOH TOqHOCTH H3MepeHHH /16/ 

H3·3a HanHqHJI B KaHane CBJI3H CHrHana noMeXH. YpoBeHb 

noMeXH, BLI3LIBaeMOH, HanpHMep, He3KBHnOTeHUHanbHOCTbiO 

ToqeK 3a3eMneHHJI HCTOqHHKOB H npHeMHHKOB CHrHana, ~o

CTHraeT COTeH MHnnHBOnbT, qTO npHBO~HT npH H3MepeHHH 

TOKOB <I»M H BM K a6conJOTHOH norpelllHOCTH B HeCKOnbKO 

KHnoaMnep. )l.nJI no~aBneHHJI B03HHKaroutHx B KaHane nepe~a-
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'111 noMeX npBMeHeHbl MeTO~bl CHMMeTpBpOBaHHA BJMepu
TenLHbiX Qenei lc ucnonLJosauueM ~u~epeuQuanLHbiX nu
ueiHbiX npueMHBI<os-ycunuTenei 1171 I u rapMOHH'Ieci<oro 
oT6opa curuanos /18/l~nA ~ononuuTenLuoro no~asneHBA cur
uana noMexu c qacToToi 50 r,;, 'ITO o6ecnequsaeT cuu
)l(euue YPOBHA noMex ~0 senB'IBHbl oo40 MKB. 

AnA BJMepeHHA :weHAIOUUIX csou JHa'leHHA B Te'leuue 
BbiBO~a TOI<OB ~M u PI B I<a'leCTBe BJMepuTenLHbiX npu6o
pos 6blnH Bb16paHbl QHtilpOBble 4,5- 3Ha'IHble BOnLTMeTpbl 
EMG-1362 c speMeHeM npeo6pa3oBaHBA 20 MC. 3anyci< 

sonLTMeTpos u ux conpA)I(euue c MarucTpanLIO KAMAK 
OCyll\eCTBnAIOTCA npB nOMOUUI cneQBanH3BpOBaHHbiX HHTep
tileiCOB /19/. AnA BJMepeHBA TOI<OB ocTanLHbiX JneMeHTOB 
npaMeHAeTCA BMnynLCHbli 12-paJpA~Hbli auanoro-Qutllposoi 
npeo6paJosaTenL I AI.Ul CAM.4.05, U.H~H. BHP I, ua sxo~ 
I<OToporo curuanLI c ~aT'IBI<OB I<OMMYTHPYIOTCA auanoro-
BLIM MynLTBnnei<copoM I CAM.4.07, U.H~H. BHP I. 

nporpaMMHOe o6cny)I(HBaHHe ~aHHOH 'laCTH I<OMnneKCa 
se~eTCA nporpaMMoi paJ~ena nepe~uero nnaua IT03, 
pa6oTal011\ei ua TpeTLeM yposue npepLIBaHHA 3BM. Pac
CMOTpeTL anropBTM ee pa60Tbl H tilyHI<QBOHHpOBaHHA nepe
'IBCneHHLIX YCTpOHCTB MO)I(HO npH nOMOil\H ~HarpaMMLI, npe~
CTaBneHHOH ua puc. 26,e,z,e,3. 

AI<TBBHJaQHA TpeTLero ypoBHA npepLIBaHHA npoHJBO~HTCA 
no CBHXpOHMnynLCaM "Haqano HH)I(eJ<QHB" IHHI, "Ha'lano 
cTona rnasuoro TOI<a" IHCT I, "CTpo6 1" ;81/, "KoueQ 
cTona rnasuoro TOI<a" IKCTI, a TaJ<)I(e no curuanaM L Bl 
BHTePtlleicos sonLTMeTpos. no curuanaM HH u HCT npouJ
BO~HTCA auanBJ I<OMaH~, no~aHHbiX onepaTopoM c nynLTa 
ynpasneHBA MB, B BLinonHAIOTCA no~roTOBBTenLHLie onepa
QBB s perucTpe npepbiBaHBA lo6mui ana cenei<TBBHbli c6poc 
CTaTyCHOrO perBCTpa, MaCI<BPOBI<a COOTBeTCTBYIOil\HX pal
pA~osl. HJMepeHBA TOI<OB ~M a P 1 npouJBO~ATCA ~Ba)I(~LI 
Ha CTOne rnaBHOrO TOI<a YCI<OpBTenA B BHBQBHPYIOTCA cny-

. )l(e6HLIMB CTp06- BMnynLCaMB 81 B 82, JanycJ<aiOUUIMB BOnLT
MeTpLI. C'IBTLIBaHBe u JanoMBHauue noi<aJauai sonLTMeTpos 
npoBJBO~ATCA B I<OHQe npeo6pa3oBaHBA auanoroBbiX curuanos 
B Qatllposoi I<O~ no caruanaM L. Toi<B MarHBTHbiX JneMeHTOB, 
ue BJMeHAIOil\Be csoero JHa'leHHA ua cTone rnasuoro TOI<a, 
BJMepAIOTCA no nOCTynneHBB CHHXpOBMnynLCa 81. no npe
pbiBaHBIO, Bbi3LIBaeMOMY 3TBM CBrHanOM, nporpaMMa COBep
waeT 8 QBI<nOB, J<a)l(~biH B3 I<OTOpbiX BI<niO'IaeT B ce6A nepe-
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Kmo'leHHe aHanorosoro KOMMyTaTopa no KoMaH.IJ.e 3BM 

/60 MKC/, O>KH,IJ,aHHe CHrHana L H3 MO,IJ,ynJI AI.J.Il /50 MKC/, 
C'IHTbiBaHHe HHcPOpMaUHH H3 AI.J.Il /50 MKC/. TaKHM o6pa30M, 

nocne,IJ,oBaTenbHOe H3MepeHHe TOKOB BOCbMH 3neMeHTOB npo

HCXO,II,HT 3a BpeMJI "' 1,3 MC. AHanorH'IHOe H3MepeHHe npOH3-

BO,II,HTCJI noBTOpHO cnyCTJI 10 MC. 0KOH'IaTenbHbiH pe3ynbTaT 

nonyqaeTCJI B HTOre ycpe,IJ,HeHHJI ,IJ,aHHbiX .IJ.BYX H3MepeHHH, 

'ITO, KaK OTMe'lanOCb BbiWe, CnOC06CTByeT 3cPcPeKTHBHOMY 

no,IJ,asneHHIO cHrHanos noMex. Bbi.IJ.a'la o6pa6oTaHHOH HHclJop

MaUHH Ha nynbT ynpasneHHJI npOH3BO,II,HTCJI no npepbiBaHHW 

B KOHUe CTOna rnaBHOrO TOKa. Pe3ynLTaTbl H3MepeHHJI TOKOB 

BMeCTe C HX HOMHHanbHbiMH 3Ha'leHHJIMH H senH'IHHaMH ,IJ,O

nycTHMbiX OTKnOHeHHH OT nocne,IJ,HHX npe,II,CTaBnJIIOTCJI one

paTopy Ha 3KpaHe anclJaBHTHO·UHcPPOBOrO ,IJ,HCnneJI /puc. 3/. 

PI 
P2 

"' n. .. 
BL 
IK200 
2K200 
tKIOO 
2KIOO 

SLOW 
11 

35.40 
210 

11370 
9011 

9160 
1620 

1107 
1110 

3210 
3530 

!:XT'RACT10N 
12 

40.22 

11143 

EL!MENTS Ct!'RI'!EN'!'S 
101 

35.00 
210 

11400 
900 

9750 
1600 

(A) I 

102 
40.00 

11700 

DELTA 10 
0.40 

2 
100 

30 
50 
30 

Puc. 3. tPopMa npeocmaeAeHUJI uHfPOpMat~uu o moKax MazHum

HbtX 3AeMeH11106. 

OnepaTHBHOe H3MepeHHe TOKOB KpOMe TeKyiUero KOHTpOnJI 

no3BOnJleT nonyqaTb ,IJ,aHHble 0 BpeMeHHOH CTa6HnbHOCTH 

HCTO'IHHKOB nHTaHHJI MarHHTHbiX 3neMeHTOB H o6ecne'IHBaeT 

B03MO*HOCTb npoBe,IJ,eHHJI 3KCnepHMeHTOB no HCCne,IJ,OBaHHW 

BnHJIHHJI napaMeTpOB pa3nH'IHbiX 3neMeHTOB Ha xapaKTepH

CTHKH BbiBO,II,HMOrO ny'IKa. Ha puc. 4, npe,IJ,CTaBnJlroiUeM co-

60H CHHMOK C 3KpaHa rpacPH'IeCKOrO ,IJ,HCnneJI /20/, ,IJ,aHa, 

HanpHMep, HHcPOpMaUHJI 06 OTKnOHeHHJIX TOKOB P2, <I>M H <I>JI 

jcsepxy BHH3/ OT HOMHHanbHbiX 3Ha'leHHH H HX BnHJIHHH Ha 

nono*eHHe nyqKa Ha sxo,IJ,e B BM 
1211 

/HH>KHJIJI qacTL pHcyH

Ka/ ,IJ,nJI 450 UHKnOB yCKOpHTenJI B O,II,HOM H3 ceaHCOB ero 

pa6oTbl I cnnowHbiMH nHHHJIMH noKa3aHbl ypoBHH HOMHHanL

HbiX 3Ha'leHHH TOKOB, nyHKTHpHbiMH nHHHJIMH 0603Ha'leHbl o6-

naCTH ,IJ,OnyCTHMbiX OTKnOHeHHH H TO'IKaMH - OTKnOHeHHJI 

TOKOB B cne,IJ,yroiUHX ,IJ,pyr 3a ,IJ,pyrOM UHKnax yCKOpHTenJI/. 
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Puc. 4. HHfPOpMafiUJI o6 omKAOHeHu.Rx moKoe e 450 fiUKAax 
YCKOpU111eAJI U UX 6AUJIHUU Ha nOAOJICeHUe ny'lKa. 
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H3MepeHue apeMeHHbiX xapaKmepucmuK 
3AeMeHmoa cucmeMbl MB 

,D.mi HacTpoii:KH H onepaTHBHoro KOHTponJI pe)KHMOB MB 

He06XO,IJ.HMO HMeTh HH<i>OpMaUHIO 0 BpeMeHHbiX xapaKTepH

CTHKaX pa60Tbl yCKOpHTenJI H CHCTeMhl MB, K Ba)KHeBWHM 

H3 KOTOpbiX OTHOCJITCJI: 

1/ .n.nuTenLHOCTL uuKna ycKopHTenJI H cTona rnasHoro 

TOKa; 
2/ ,IJ.llHTellbHOCTb BbiBO,IJ.a qaCTHU H nonO)KeHHe BO Bpe-

MeHH HMnynLCa TOKa BbiBe,IJ.eHHOrO nyqKa; 
3/ ,IJ.llHTellbHOCTH CTOllOB TOKOB MarHHTHbiX 3lleMeHTOB 

H HX nollO)KeHHe no OTHOWeHHIO K CTOllY rnaBHOrO TOKa; 

4/ xapaKTepHCTHKH UHKlla pa60Tbl nHeBMOnpHBO,IJ.a /fill/ 
cl>M u cl>n /MoMeHT Haqana xo.n.a B pa6oqee nono)KeHHe, 

BpeMJI npHXO,IJ.a H ,IJ.llHTellbHOCTb CTOJIHKH B pa6oqeM nono

)KeHHH, speMJI npuxo.n.a B Hepa6oqee cocTOJIHHe/. 

3a.n.aqa H3MepeHHJI yKa3aHHhiX napaMeTpoB pewaeTcJI npu 

noMOIUH annapaTypHOB qacTH KOMnneKca, CTPYKTypHaJI CXeMa 

KoTopoii: npuse.n.eHa Ha puc. 5. 
K naccHBHhiM 3neMeHTaM, BblnonHJIIOIUHM scnoMoraTenL-

Hble <i>YHKUHH, 3,IJ.eCh OTHOCJITCJI: KOMnapaTOphl, <!>opMHpyiOIUHe 

no 3a.n.asaeMoMy nopory HMnynLchl Haqana H KOHUa cTona .n.nJI 

TOKa Ka)K,IJ.OrO H3 MarHHTHbiX 3neMeHTOB; <t>opMHpOBa Tellh 

HMnynLCOB Haqana H KOHUa BhiBO,IJ.a /HB H KB/ nyqKa; 

npeo6pa3oBaTenH, <t>opMHPYIOIUHe cHrHanhl norHKH TT n. 

MeTo.n. H3MepeHHJI speMeHHhiX napaMeTpos ocHoBaH Ha 

3anonHeHHH nOCTOJIHHO OTKpbiTbiX no BXO.II.Y ,IJ.BOHqHbiX cqeT

qHKOB qacToToii Kaapuesoro reHepaTopa I 1 ·KTI4/ B Teqe

HHe HHTepsanOB Me)K.IJ.Y o6IUHM HaqanOM OTcqeTa B UHKne 

ycKOPHTenJI H MOMeHTaMH npHXO,IJ.a CHHXpOHMnynLCOB, o6IUee 

KOllHqeCTBO KOTOpbiX COCTaBnJieT 21. fiOCKOllbKY ,IJ.llJl Ka)K,IJ.Oro 

H3 MarHHTHbiX 3lleMeHTOB HMnynhCbl "Haqano CTOna" H "Ko

HeU CTOna" nocTynaiOT C BbiXO,IJ.a <!>opMHPOBaTellJI no O,IJ.HOMY 

H TOMY )Ke KaHany, KaK H CHrHallhl C ,IJ.aTqHKa nepeMeiUeHHJl 

llll, ueo6XO,IJ.HMO HX pa3,IJ.eneHHe. 3Ty 3a,IJ.aqy H Bblpa60TKY 

yKa3aHHbiX BpeMeHHbiX HHTepsanOB pewaeT BhlnOnHeHHbiB 

ua perucTpax c.n.sura cneuuanH3HpoaaHHhlii Mo.n.ynL KAMAK, 

KOTOpbiB MO)KeT 6h1Tb npHMeHeH H B ,npyrHX no.n.o6HhiX CHC

TeMax. B :noM Mo.n.yne ynpasneHHJI 3ano)KeHhl TaKHe .n.onon

HHTenLHble B03MO)KHOCTH, KaK qTeHHe CO,IJ.ep)KHMOrO perHCT-
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poB e,nBHra Ha MarueTpanL KAMAK, a TaK:>Ke ynpaBneHHe 
HMH no yeTaHOBO'IHblM Bxo,naM KoMaH,naMH KAMAK unH 
BHeWHHMH eurHanaMH. AnB eqeTa HMnynLeOB onopHOB qae
TOTbl npHMeHBIOTeB MO,l(YBH 4-KaHaBLHblX 12-pa3pB,l(HblX 
,nBOH'IHblX e'leT'IHKOB I CAM.2.02, UH<I>H, BHP /. <lluKeauHB 
eHHXpOHMnynLCOB, perHeTpaUHB KOHUOB BpeMeHHblX HHTep
BaBOB, Bblpa6oTaHHblX MO,l(yneM ynpaBneHHB, H reHepaUHB 
3anpOCOB npepbiBaHBB B eHeTeMe BBO,na-BblBO,l(a 3BM oey
meeTBBBIOTCB e noMOIULJO perueTpoB npepbiBaHHB CAM.2.09 
aHanorH'IHO y:>Ke paeeMOTpeHHOMY HX npHMeHeHHIO. 

llporpaMMHOe o6eny:>KHBaHHe H3MepeHHB BpeMeHHblX xa
paKTepHCTHK npOH3BO,l(HTeB nporpaMMOB BTOpOrO ypOBHB npe
pbiBaHHB IT02. AuarpaMMa pa6oTbl nepequcneHHblX yeTpoucTB 
H opraHH3aUHB BpeMeHHOB npHBB3KH H3MepeHHB K UHKBY 
yeKopuTenB npe,neTaBneHbl Ha puc. 2a,6,e,z, O,JIC. 

AKTHBH3aUHB BTOpOrO ypOBHB npepwBaHHB npOH3BO,l(HTCB 
,nBa pa3a B UHKne yeKopuTenB: no euHxpouMnynLey HH B Ha
qane UHKna H noene eTona rnaBHoro ToKa no 3a,nep:>KaHHOMY 
HMnynLey HCT j3HCT/. llocTynneHHe HH B Mo,nynL ynpaB
neHHB /eM. puc. 5/ Bbl3WBaeT annapaTHWB e6poe Bcex exeM 
<t>opMHpOBaHHB BpeMeHHblX HHTepBaBOB, KpOMe <l>opMHpOBa
TeneB CTp060B ,l(BJI e'leT'IHKOB llll. llporpaMM& l'I02 no 

HH coBepwaeT ene,nyroiUHe waru: 

- 'ITeHBe perHCTpOB npepbiB&HBB H aHaBH3 pa3pJI,l(OB, 

COOTBeTeTBYIOIUHX CHrHanaM XO,l(& llll; 
- 'ITeHBe C'leT'IHKOB llll B cnyqae 3&BepWeHHJI BCeX 4>a3 

pa60Tbl npBBO,l(& B npe,nw,nyiUeM UBKBe ycKOPBTenJI; 
• C'IHTblB&HHe BH<l>OpM&UHB 0 ,l(BBTeBLHOCTH UHKn& yeKo· 

psTen•; 
- c6poc scex eqeT'IBKOB, perscTpos npepwsaHBJI H cxeM 

llll B MO,l(yne ynpasneHHJI; 
- no,nrOTOBK& perHCTpOB npepbiB&HHB ,l(BJI pa60Tbl BH&· 

'I&BWeMCJI llBICBe yCKOpBTenJI; 
- o6pa60TK& H BWBOA H& an<l>aBBTHO•JlB<i>posoi AHCnnei 

UYBLT& ynpaaneHBJI HH<l>opM&IlBB 0 ABBTeBLHOeTB llBKB& yc· 

KOpBTeBJI B pafioTe llfl. 
HaqanoM oTcqeTa speweBB B JlBKne pa6oTW ycxopBTens 

npBHJIT MOMeHT nocTynneHBJI HYnynLC&, 3&Aep:>K&HHOrO H& 
10 MC OTHOCBTenLHO HH. /3HH/, no KOTOpOYY B YOAyne 
ynpasneaas annapaTHO oTxpwsaroTCJI see cxeMw nponycKa
HBJI 'I&CTOTW reHepaTOp& H& BXOAW C'leT'IBKOB. llo norBKe 
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<l>YHKUHOHHPOBaHBB ycTpoueTB MB .no MoMeHTa BLipa6oTKH 
HMnynLea 3HCT B MOAYBL ynpaBneHHJI ,l(On:>KHbl npH,l(TH H 3a
Kpb1TL eOOTBeTeTBYIOIUHe BOpOTa Bee CHHXpOHMnynLCbl Haqa
na H KOHUa CTOBOB TOKOB, xapaKTepH3YIOIUHe pa6oTy MarHHT· 
HblX 3BeMeHTOB. ll03TOMy no npepwBaHHIO 3HCT nporpaMMa 
IT02, e'IHTWBaB H aHanH3HpyJI eo,nep:>KHMoe perucTpoB 
CAM.2.09, npoBepBeT npHXOA euaxpoHMnynLcoB. 3aTeM 

npOH3BO,l(HTCB e'IHTblBaHHe B 3BM CO,nep:>KHMOrO e'leT'IHKOB, 
COOTBeTeTBYIOIUHX OTpa6oTaBWHM 3BeMeHTaM, o6pa60TKa ,naH· 
HblX H HX BblBO,l( Ha ,l(Hennei B y,no6Hoi ,l(BB onepaTopa <l>opMe 
I puc. 6/. AnB yeTpoieTB, CHHXpOHMnynLew pa6oTLI KOTOpblx 
He noeTynHnH ,l(O MOMeHTa 3HCT, CHTyaUHJI C'IHTaeTeJI Heon
pe,neneHHOB,H HH<i>OpMaUHB He BblBO,l(HTCB. 

lNJ. START FLAT-TOP STA~T 
[Jc---·2930 MS·····•[Jc·-·510 

FS 363[1 1953 124* [J 

EX [J • [ J 138 
PI [ J • [ J 61 
P2 [J • 3[J 
FM [J JOT• [1 
FL [ J 128* C J 
8H C J 112• C J 
BL [ J 130• C J 

CYCLE DURATlONt 89T5 

FLAT•TOP 
MS••••CJ 

[ J 
85[] 

[J 
[ J 
[J 
[J 
[] 

[] 

END 

• 518 

• 
• 12'T 

40• 
• T3 
• 90 
• 85 
• 261 

DURATION 

1152 
28T 
5T6 
552 
690 
T28 
TOT 
901 

Puc. 6. lPopMa npeocmaeAeHu.R uH(JopMaiiUU o epeMeHHbiX 
xapa Kmepucmw<ax. 

Cne,nyeT orMeTHTL HenpHeMneMoeTL B HaweM cnyqae 
peweHHB 3a,naqu BpeMeHHblX H3MepeHHi 6onee nerKHM B an
napaTypHOM OTHOWeHHH enoco60M Bblpa60TKH B 3BM npe
PLIBaHHi no Ka:>K,l(OMY CHHXpOHMnynLey H 'ITeHHJI no HHM O,l(• 
HOrO C'l,eT'IHKa "Ha XO,ny". fipH TaKOM peweHHH Ha eTone 
rnaBHOrO TOKa, r,ne O,l(HOBpeMeHHO BblnOBHBIOTeJI 3a,l(a'IH 
6onee BbleOKoro npuopHTeTa, 3anpoebl Ha 'ITeHHe eo,nep:>KH
Moro e'leT'IHKa o6pa6aTblBanHeL 6bl e 6onLwoi 3a,nep:>KKoi. 

PaeeMoTpeHHble B ,naHHoi pa6oTe annapaTypa H npo
rpaMMHoe o6eene'leHHe yeneWHO HCnOBL3YIOTeJI Ha CHHXpo
<i>a30TpOHe ,l(BB HaCTpOiKH H KOHTpOBJI pe:>KHMOB pa60Tbl CHC • 
TeMw Me,nneHHoro BWBOAa. 

B 3aKniO'IeHHe aBTOPbl Bblpa:>KaiOT HCKpeHHIOIO 6naro,nap
HOeTL H.li.HceHHeKoMy, B.A.CMHpHoBy H E.B.qepHwx 3a 
no.n.nep:>KKY H eo,neieTBHe AaHHoi pa6oTe, B.ll.CTapHKOBY 

15 



Ja MOHTa:>K B Hana,IJ,Ky OT,IJ,enLHbiX 6noKOB ycTaHOBKB, KOnneK· 

TBBY rpynnbl llBTaHB.R MarHBTOB B nHH3 3neKTpOTeXHH'IeCKO· 

ro OT,IJ,ena Ja llOMO~L B opraHB3aUBH nHHHH CB.R3B C ,IJ,aT'IB" 

KaMH B HaCTpOHKe annapaTypbl. ABTOpbl TaK:>Ke llpH3HaTenL· 

Hbl JI.C.PycaKOBOH Ja llOMO~L B llO,IJ,rOTOBKe MaTepuanOB 

K ny6nHKaUBH. 
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