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§1. HeKo111opwe xapaK111epucmuKu CIIPYK•YP 
ynpa6/IJIIOUIUX CUCIIeM 

IlyTH C03,D;aHHJI CHCTeM ynpaBJieHHJI H KOHTpOJIJI YCKOpH

TeJIJIMH 3apJilKeHHblX lfaCTHU npH DOMOIUH 3BM B IJ.EPHe 

onpe,D;eJIJIJIHCL pa3BHTHeM 3JleKTpOHHO- Bbl'IHCJlHTeJILHOB H 

YCKOpHTeJILHOB TeXHHKH I I ,2/. IlpOTOHHblB CHHXpOTpOH /IIC/ 

OCHaiUaJICJI 3BM I}JyHKUHOHaJILHblM nyTeM, T .e. CHCTeMa 

ynpaBJieHHJI C DOMOIULIO 3BM DO,D;KJIIO'IaJiaCL K y:>Ke pa6oTaiO

IUeMy ycxopHTeJIIO /I •21 . Bo3pocwaJI ua.ne>KHOCTL 3JieKTpou

uo-aw'IHCJIHTeJILHOii TeXHHKH TpeTLero DOKOJieHHJI C,D;eJiaJia 

B03MO:>KHLIM HHHUHaTHBHLIB DYTL C03,D;aHHJI aBTOMaTH3Hpo

BaHHOB cucTeMw ynpaanenHJI 400 F3B npoTOHHLIM cynep

cuuxpoTponoM /CIIC/. IlpoeKTHPOBaHHe H peaJIH3aUHJI CHC

TeMLI ynpaBneHHJI CIIC npoucxo,D;HT napanneJILHO c npoeKTH

poaauueM H peanu3auueii ycxopHTenLuoii ycTanoBKH 1 I •31 • 

1. AalloMalllu3upoaaHHOJI cuc111eMa ynpaaAeHUJI 
npOIIOHHOZO CUHXpOIIpOHa /ACY IlC/ 

CTpyxTypa ACY IIC npe.ncTaBJIJieT onpe.neneuuwii HHTe

pee c TO'IKH 3peHRJI ee pa3BRTRJI. Cuaqana B CRCTeMe pa-
6orana o.nua 3BM IBM -1800/4/, noToM 6wna .no6aaneua 

MRHR-3BM VARIAN-620/i l 5/6nox-cxeMa cTpyxTypw CRCTe

MLI DOKa3aHa Ha puc. 1. fl03lKe, BCJie,D;CTBRe pa3BRTRJI yCKO• 

pRTeJILHoro KOMnnexca I CTapwi R HOBwi UNAC , 6ycTep 

R IIC/ 6WJia DO,IJ;KJIIO'IeHa HOBaJI DO,IJ;CRCTeMa, COCTOJIUW.JI 

R3 Tpex p )J;P -11/45. CBJ13L Me)I(.Qy OCHOBHLIMR R BCDOMOra

TeJILHLIMR 3BM R CRCTeMOB nepe,D;a'IR ,D;aHHLIX OCYIUeCTBJIJI-
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eTCJI CBCTe.Moi BIDUL ("Bus d 'Intercominication Dirigees entre 

U 
. ' . /6/ 

mte en Ltnges ") • 
CBCTe.Ma aBTO.MaTB3BpOBaHHOrO ynpasneHBJI B KOHT· 

ponJI IIC BblnonHJieT MHO>KeCTBO ciiYHK.UBB I 1,2/. B Ka"tfeCTBe 
npBMepa HaB6onee BHTepeCHO paCCMOTpeTL Cll0C06 MO~ynJI· 
.UBB 3Ha"tfeHBB HeKOTOpbiX napa.MeTpOB .UBKna YCKOpeHBJI. 
Heo6xo~BMaJI MO~ynJI.UBJI MO>KeT 6b1Tb ciiYHK.UBei speMeHB 
BnB He3aBBCBMOB nepe.MeHHOB, CBJI3aHHOB C npo.ueCCOM. 
B o6osx cnyqaJix ~on>KBa o6ecneqssaTbCJI B03MO>KHOCTb 
B3MeHeHBJI ciiYHK.UBB B .uenJIX BCCne~oBaHBJI B OllTBMB3a.UBB 
napa.MeTpos ycKopeHBJI. ,[(nJI peweHBJI :noi 3a~a"'IB npaMe
HJieTCJI reHepaTop ciiYHK.UBB C ynpasneHBeM OT 3BM 
(function generator) /7/ . 3To ycTpoicTBO reHepspyeT Ha
npJI>KeHBe V, JIBnJIIOJ.UeecJI nBHeBHOB ciiYHKUBei nepeMeHHOB 
X.0HO ~On>KHO BblllOnHJITb ycnOBBe annpOKCB.Ma.UBB: 

k. F(x) -V(x) ~ E , 

r~e F - Tpe6yeMaJI ciiYHK.UBJI, £ - MaKCB.ManbHaJI ~onycTs
MaJI OWB6Ka, k - .MaCWTa6HbiB K03cllcllB.UBeHT. 

Ecns: V(x) =V +a (x-x nl, ycnosse annpoKCBMa.UBB Bbl· 
n n 

nonHJieTCJI nps onpe~eneHHOM Bbl6ope BHTepsanos [ xn ,x n+ 1] 
~nJI scero ~Bana3oHa B3MeHeHBJI x / an - .MacwTa6HbiB 

K03cllcllB.UBeHT/. 
Ha OCHOBaHBB BHciiOp.Ma.UBB 0 V n, an B (X n+1 -X n ), no-

CTynaiOIUeB B3 3BM, BbiXO~HOB Kac,Ka~ ycTpOBCTBa 
reHepspyeT nBHeBHble cerMeHTbl ciiYHK.UBB V(x).3BM 
VARIAN-620/i (4K) pa6oTaeT B peanbHOM MacwTa6e speMeHB 
B o6ecne"'IBBaeT BHciiOp.Ma.l{BeB 48 BbiXO~HbiX KaCKa~OB. <l>yHK· 
.UBIO V (x) MO>KHO B3MeHJITb npB llOMOIUB cne.usanbHOrO nynbTa. 
CKOpOCTb ee B3MeHeHBJI onpe~enJieTCJI B OCHOBHOM npo
rpa.MMHbiM o6ecneq_eHBeM. 

2. ACY IIHK I nepeceKaiOU#UecJI HaKonumellbHble 

KO/Iblla/ 

CBJI3b ycKopBTenb - 3BM B HaCTOJIIUee speMJI peans-
3yeTCJI B ocHOBHOM Ha annapaType B cTaH~apTe KAMAK. 
Y cnewHoe npBMeHeHse annapa TypHoi qacTB ACY ycKopsTe
ne.M B 3TOM CTaH~apTe MO>KHO npo~eMOHCTpBpOBaTb Ha 
npBMepe ACY IIHK B UEPHe /B/. 
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Haqano npaMeHeHBJI annapaTypLI B cTaH~apTe KAMAK 
Ha llHK OTHOCHTCJI K 1971 ro~y. C 1972 DO 1974 r.r. BC
DOJib30BaJiaCb ceMHKpeiiTHaJI cacTeMa napanneJILHoro KA
MAKa ( EUR 4600)c ynpaoneaaeM OT 3BM Tana Argus-500.3Ta 
KpeiiTLI 3aDOJIHeHLI MO~YJIJIMB O~BHHa~naTB TBDOB, npB BX 
o6~eM KOJIH'IeCTBe 134. Ha MO~YJIJIX DOCTpOeHO 40no~CBC
TeM, BLinonHJIJO~x WYHKI.lHB B3MepeaaJI npoTOHHoro DY'IKa, 
ynpaBJieHHJI H KOHTpOJIJI DpOTOH-npOTOHHLIX CTOJIKHOBeHBH, 
ynpaoneaaJI B.q., ynpaoneHHJI MarHHTHoro nonJI,o6ecneqe
HHJI JIHHBB CBJ13H H 3BM -HHTepcjJeiiCOB, ynpaBJieHHJI ycTpoii
CTBOM "beam scraper" 191 a ~p. 

,LJ;ononHeHHe K 3Toii no~cacTeMe c~enaao B nepao~ 
1973-1975 r.r. He3aoacaMaJI 3BM Tana P,LJ;P-11 c DJITLJO 
KpeiiTaMa annapaTypw o cTaH~apTe KAMAK ynpaBJIJieT 
~ODOJIHHTeJILHOH JIHHBeii TpaHCDOpTHpOBKH npOTOHHOrO nyq
Ka. ,LJ;o 1979 ro~a npe~nonaraeTcJI 3aKOH'IHTL MHoroMara
cTpaJILHYJO cacTeMy KAMAK c 'leTLipbMJI ~paiioepaMa oeTBH 
(EUR 4600). K KOHI.lY 1976 ro~a 6y~yT ycTaHOBJieHLI nepowe 
KpeiiTLI nocne~ooaTeJILHoro KAMAKa. 

3. ACYCllC 

llpH KOHCTpy&pOBaHBH CHCTeMLI ynpaBJieHBJI CllC 6LIJia 
ow6paaa MHoroMawaaaaJI CTPYKTypa. HcnoJIL3YJOTCJI 26 
3BM Tana NORD-10 . .linoK-cxeMaCTPYKTYPLIYDPaBJIJIJOuteii 
CBCTeMLI DOKa3aHa Ha puc. 2. HeKOTOpLie 3BM BLIDOJIHJIIOT 
cnenaljJaqecKae WYHK.UBB, poJIL ~pyrax - B ocHOBHOM ynpao
neaae a o63opawe accne~ooaHHJI /I ,3/. 

3BM NORD-10 &MeeT cne~YJOutae ocaooawe xapaKTe
PBCTBKB: ~JIBHa CJIOBa - 16 pa3pJI~OB, eMKOCTb 03Y - 8.;.. 
.;-64 K, DOJIHOCTLIO pa3~eJieHHLie CBCTeMLI BHyTpeHHHX B 
oaewaax waH, 16 annapaTypHLIX ypooaeii npepwoaaaJI. 

,lJ;JIJI CBJI3B 3BM - yCKOpHTeJIL /CllC/ BCDOJIL3yeTCJI 
annapaTypa B cTaH~apTe KAMAK o Ka'lecToe nepBB'IHoro 
BHTepcjJeiica 3BM. B HeKOTOPLIX cJiy'laJix, aanpaMep MJI no
Jiy'leHBJI ~aHHLIX o ny'IKe, ~aT'IHKB aenocpe~cToeaao no~
coe~BHJIJOTCJI K MO~YJIJIM KAMAK, Ho 6oJILWHHCTBo no~coe
~BHeaaii o6opy~ooaaaJI c~enaao 'lepe3 cnenaaJILHYJO MYJIL-

TBnJieKCHYJO CBCTeMy -MPX /I/ /puc. 3/. B ~aJILHeiiweM 
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npe.nnonaraeTcJI npaMeueuae nocne.nosaTen&uoro KAMAKa 
H aBTOHOMHWX KpeiT-KOHTpOnnepOB C MHKponponeccopa
MH /IS/. 

CHCTeMa KOMMYHHKaUHH HMeeT nocne,noBaTenLHYJO nH
HHIO CBJI3H H BLICOKOCKOpOCTHYIO nHHHIO CBJI3H DOpJI,nKa 
1 ,5 M enos B ceKyu,ny. 

§I I. Ilymb paaeumu.11 noocucmeM omo6paxeHuJI 
UH,OpMaijUU 

ACY ycKopaTen.a:MH oTnH"laJOTCJI oT ACY ,npyraMH 
06'LeKTaMH OC06LIMH Tpe6osaHHJIMH, o6ycnoBneHHWMH yqac
THeM qenoseKa s ynpasneHHH H3- 3a 6onLwoi wapauw 
.naana3oHa pewaeMwx 3a_naq - HH)I(eHepuwx H lilH3H"lecKHX. 
qeM 6onLWe CTeneHL aBTOMaTH3aUHH CHCTeMLI ynpasneHHJI, 
TeM BLiwe ponL onepaTopa, TaK KaK Kpyr pewaeMLIX 3a,naq 
paCWHpJieTCJI H B03HHKaiOLQaJI npH 3TOM ueo6xo,nHMOCTL 
B 6onLwei HHTerpanaa uaanJ"'WHM o6pa3oM ocyLQeCTBnJieTCJI 
qenoseKoM-onepaTopoM/IO • 

,nn.a: C03,naHHJI BWCOK03cWleKTHBHOi CHCTeMLI OT06pa)l(e
HHJI HHI!lopMaUHH /CO:H/ HCDOnL3YIOTCJI KaK CTaH,napTHWe 
nepa4lepaiuwe ycTpoicTBa 3BM /TeneTain, pa3uwe sa.nw 
.nacnnees, nepl!lopaTopw, rpal!lonocTpOHTena H T .,n./, TaK H 
cnenaanLuLie BH,nLI annapaTypw sso.na-sLJso,na. 

Ha"lano pa3BHTHJI o6LQeHHJI Me)l(,ny onepaTopoM H ynpas
n.a:JOJ.Qei CHCTeMoi ua ycKopHTenLuwx ycTauosKax U.E PHa 
xapaKTepa3yeTcJI npaMeueuaeM "se3,necyLQero" TeneTaina. 
Y"'HTLIBanocL, "'TO ueKoTopwe ue.nocTaTKH 3Toro sso.nuo
swso.nuoro ycTpoicTsa KOMneucapyJOTCJI ero yuasepcan&
uocTLIO. Tio3)1(e uaqana co3,nasaTL cnenaanH3HposauuLJe 
3cWleKTHBHWe YCTpOiCTBa _nnJI CBJI3H onepaTopa C CHCTeMOi 
ynpasneua.a:, ol!lopMn.a:eMwe B sa.ne nynLTOB. 

OnacwsaeMLii sf II/ nepeMeLQaeMLii nynLT npe,nua3ua
qeu .nn.a: KOHTpon.a: H ynpasneua.a: annapaTypoi TIC 6ycTepa. 
llpH noMOLQH 3Toro nynLTa onepaTop, uaxo,n.a:cL B 3Kcnepa
MeHTanLHOM 3ane, B3aHMO,neiCTByeT C neuTpanLHOi 3BM, 
KOTopa.a: ynpasn.a:eT sceMH nponeccaMH 6ycTepa. llynLT 
MO)I(eT 6WTL no,nKniO"leH K pa3HWM KOHTpOnLHWM TO"'KaM 
npH DOMOLQH BOCLMHMeTpOBOrO Ka6enJI. 06ecne"'HBaeTCJI 
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o6cny.>KHBaHHe scei annapaTypbl TaK, KaK 3TO .QenaeTCJJ 
C l{eHTpanLHOrO nynLTa. 

flepeMell{aeMbiB nynLT CMOHTHPOBaH Ha OCI.{HnnorpaciJHOB 
Tene>KKe H HMeeT an41aBHTHO -uuciJpOBOB H rpaciJH'feCKHB ,QHC
nneH, KnasHaTypy H TPH pJJ.Qa KHonoK .QnJJ BLI30Ba nporpaMM. 
KpoMe 3Toro, HMeiOTCJJ qeTLipe npeo6pa3oBaTenJJ "yron
KO.Q", KOTOpble MoryT ynpaBnJJTL Ka>K,QbiM H3 CeMHCOT 
napaMeTpos 6ycTepa npH noMoll{H cneuuanLHoi nporpaMMbl. 
IIynLT no.QKnroqaeTcJJ K ueHTpanLHOMY nynLTY qepe3 400-
MeTPOBbli 28-npOBO,QHLIB Ka6enL. 

IlynLToBaJJ IIC-6ycTepa o6opy.Qosaua annapaTypoi Ta
Koro >Ke THna221 . IlpH noMOII.{H nynLTa onepaTop ocy
ll{ecTBmreT ynpasneuue npoueccaMH HH.>KeKUBB H Tpaucnop
THPOBKH nylfKa, ynpaBnJJJJ pa6oTOB 3BM IBM 1800, K KOTOpoi 
no.QCOe,QHHeHbl BCnOMOraTenLHble 3BM, Bblpa6aTLIBaiOII.{He 
see BpeMJJJaBHCHMble ciJYHKI.{HH. 

Ha nepe.Quei nauenu nynLTa /paJMepbl 60 x 100 eM/ 
pacnono>KeHLI an41aBHTHo-uuciJposoi .QHcnnei, ynpasnJJIOII.{aJJ 
ceKUH.JI H ceKUBJJ BL16opa. 

YnpasnJJJOII.{aJJ ceKUBJJ o6opy.Qosaua .QBYM.JI KOMnneKTaMH 
rpa.QyHpOBaHHbiX KHOnOK .QnJJ BOJ,QeBCTBHJJ: 

+1000, +100, +10, +1, -1000,-100, -10, -1. 

CeKI.{H.JI .QnJJ BL16opa Janonueua KHOnKaMH. qHcno 3THX 
KHOnOK onpe,Qen.HnOCL lfHCnOM napaMeTpOB, KOTOpbiMH Hy>K
HO ynpaBn.JITL H KOHTpOnHpoBa T L. Ha>Ka THeM Uli. KHOnKy One
pa TOp no.QaeT KOMaH.QY BKniO'feHHJI nporpaMMLI ynpasneHHJI 
onpe.QeneHHLIM napaMeTpOM. Ha .QHcnneiHoM 3Kpaue noJJs
nJJIOTC.JI KO,Q napaMeTpa H JHalfeHHe MHHHManLHOrO npHpa
ll{eHH.JI, KOTOpoe MO)I(HO Ja,QaBaTL C ynpaBnJJIOII.{eB CeKI.{HH. 
Ecnu so speMJJ H3MeHeHH.JI npeBbiWeHLI rpaHHULI .QonycTu
Moro BOJ.QeicTBHJJ HnH ue nocne.Qosano BLinonueHHJJ KOMau
.QLI, HnH KOMaH,Qa HeBLinOnHBMa, Ha 3KpaHe .QHCnneJJ nOJJB
nJJeTCJJ nOJJCHJIIOII.{aJJ HHciJopMal{HJI. OnepaTOp HMeeT B CBOeM 
pacnop.H>KeHHH KHOnKH "saTe and back" u"restore preserved'.i.nJJ 
OCyll{eCTBn.JIHHJI B03BpaTa K npe,Qbi.Qyll{HM yCnOBH.JIM, ecnH 

nOJJBHnHCL KaKHe- TO COMHeHBJI no nOBO.QY y)l(e HCnonHeHHLIX 
.QeBCTBHB. 0.QHOBpeMeHHO MO)I(HO ynpaBn.JITL .QBYMJJ paJHLIMB 
napaMeTpaMH HJ o61l{ero 'fRena napaMeTpos 256. 

)J,nR IIC CKOHCTpyuposaH ueuTpanLHLii nynLT, npu no
MOII.{H KOToporo onepaTOp MO)I(eT cne,QHTL 3a CnO)I(HLIMH 
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npoueccaMH BO BpeMJJ YCKOpeHHJI H .QOBOnLHO npOCTO ynpas
nJJTL BMH I 131. OcHoBHLie ciJyHKUBH 3Toro nynLTa: 

a/ no~Knroqeuue auanorosLix curHanos K ocuunnorpaciJaM 
HnH K .QHcnnero; 

6/ npe.QcTasneuue napaMeTpos ycKopuTenJJ B rpaciJuqe
cKoi HnH uuciJposo:i: ciJopMe Ha .QHcnneiuoM 3Kpaue; 

B/ ynpasneHHe napaMeTpaMH npH nOMOII.{H KnaBHaTypLI, 
npeo6paJoBaTene:i: "yron-Ko.Q" H cneuuanLuoi ynpasnJJIOII.{ei 
naHenu. 

HaKonneHHLIH npu KOHcTpyuposaHBH nepequcneHHLIX 
nynLTOB OnLIT n03BOnHn COJ,QaTL HCKniO'fHTenLHO Y.Q06Hyl0 
H MOII.{HYIO nO.QCBCTeMy ,QnJJ OT06~a)l(eHBJI HHciJopMal{HH, C KO
TOpOH onepupyeT CBCTeMa CIIC 14/. 

IlynLTOBa.JI CIIC o6opy.Qosaua TpeMJJ H.QeHTH'fHbiMH nynL
TaMH, Ka)I(,QLIH B3 KOTOPLIX npe.QOCTaBnJJeT onepaTopy B03-
MO>KHOCTL nonuocTLIO ynpasnJJTL ycKopuTeneM. K Ka>K.QOMy 
nynLTY no.QKniO'feHa 3BM, TaK 'ITO MO>KHO 6blnO CBeCTH 
.QeiCTBHJJ onepaTopa K MBHBMYMY. MoHHTOPHble H pyKoso
.QJJII.{He WYHKUBH peanHJYIOTCJJ rnaBHLIM o6pa3oM qepeJ 
ynpasneHHe o6MeHOM BHciJopMal{Hei Me)I(,Qy 3BM CHCTeMLI. 

IlynLTbl o6opy,QoBaHLII.{BeTHLIMH TV- MOHHTOpaMH. reue
paTOpbl KapTHH nO,QCOe,QHHJIIOTCJI K HBM qepe3 BH.QeOCMeCH
TenLHLIH KOMnneKC perynapyeMLIX YCBnHTenei. 061l{HOCTL 
.QHCnneHHLIX ycTpOHCTB onpe.QenJieT 061l{HOCTL nporpaMMHO
ro o6ecnelfeHHJI B ysenB'fBBaeT Ha.Qe)I(HOCTL annapaTypuoro 
o6ecnelfeHHJI 6naro.QapJI B03MO>KHOCTH .Qy6naposaHBJJ. 

)J,nJI npose.QeHBJI 3KcnepBMeHTOB no TeXHHKe ycKopHTenJI 
B so speMJI ero 3KcnnyaTaUHB acnonLJYIOTCJI cne.QyiOII.{He 
ycTpoicTsa: 

a/ IlporpaMMHpyeMaJJ nepeKnrolfaiOII.{aJICJI nauenL c nepe
KniO'feHHeM npu npuKacaHBH/16/. OnBCLIBaeMaJI nauenL JIB
nJieTCJI pa3BHTLIM BapBaHTOM CeKI.{BB BLI6opa y>Ke OnHCaH
HLIX nynLTOB. B .QaHHOM cnyqae nporpaMMHoe o6ecneqeuae 
"CKpLIBaeT" COTHH HeBcnonLJyeMLIX KHOnOK, orpaHHlfHBaJI 
BX KOnH'feCTBO ,QO 16 /pUC. 4/. flpHHI.{Bn pa60Tbl nepeKnro
lfeHBJI - perHCTPBPOBaHBe H3MeHeHHJI 3neKTPHlfeCKOH eM
KOCTB npu KacaHBB onpe.QeneHHLIX yqacTKOB nauenu nanL
ueM, 'ITO npoll{e B Ha.Qe)I(Hee no cpasueHHIO c MexaHB'feCKB
MH nepeKnrolfaTenJIMH. YlfHTbiBaJI Tpe6osaHHJI BH>Keuepuoi 
nCBXOnorHB, KOHCTpyKTOPLI npe.QyCMOTpenH 3BYKOBYIO BH
,QBKal{BIO /ll{enlfOK/ ,QnJI HH,QHKal{BB MOMeHTa cpa6aTLIBaHBJI, 
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6/ UH~BKaTop-3a~aT'IBK c ynpasneHBeM oT MaWBHw
115L 

• B KOHCTPYKUBB paHee ODBCaHHLIX DYJJLTOB npBMeH~JJBCL 
s KaqecTse 3a~aTqBKOB o6wqHLie npeo6pa3osaTeJJB "yron
Ko~". Ha nyJJLTax cnc npBMeH~IOTC~ cnenBaJJB3BpoBaHHLie 
YCTpOHCTBa - BH~BKaTOpLI· 3a~aTqHKB, BLIDOJJH~IOIUBe cilYHK· 
UBB BBO~a-BLIBO~a BHcilopMaUBB. llo~coe~HHeHBe K 3BM 
BLIDOJJHeHO DO CXeMe, DOKa3aHHOH Ha puc. 5. KaK BBO~HOe, 
ycTpOHCTBO HMeeT o6paTHYIO CB~3L C onepaTOpOM - conpo· 
THBJJeHBe K spatneHHIO, B3MeH~eMOe OT HYJJ~ ~0 DOJJHOrO 
OCTaHOBa, B 3aBBCBMOCTB OT yCJJOBBH BBO~a. llpB COOTBeT· 
CTBYIOtneM nporpaMMHOM onpe~eJJeHBB ODBCLIBaeMoe YCT • 
pOHCTBO BCDOJJL3yeTC~ etne B ~BYX pe>KBMaX: BBO~HOe 

~BCKpeTHOe ycTpOHCTBO /spaiUaeMLIH 16·n03BUBOHHLIH ne
peKJJJOqaTeJJL/ B npy>KBHHO·B03BpatnaeMLIH B HOJJL BH~BKa· 

TOp. 

§III. JipozpaMMHOe o6ecne~eHue 

llporpaMMHOe o6ecneqeHBe ACY ycKOfBTeJJ~MB xapaK-
Tepa3yeTc~ HeKoTopLIMB oco6eHHOCT~MB I I: 

a/ B03MO>KHOCTL pa3BHTB~; 

6/ rB6KOCTb; 
B/ B03MO>KHOCTb BLI~BJJeHB~ OWH60K. 
PemaJOtnee 3HaqeHBe ~JJ~ y~osneTsopeHB~ 3anpocos 

BMeeT MaTeMaTaqecKoe o6ecneqeHHe, co3~asaeMoe cne

naaJJLHO ~JJ~ ACY ill. 
llpBMeHeHBe swcoKopa3BHToro ~3wKa TBna FORTRANBJJB 

COBAL orpaHaqasaeT B03MO>KHOCTB ~onoJJHBTeJJLHoro pe
~aKTBposaHB~, cso~BT "pa3rosop" onepaTopa c 3BM ~o 
yposH~ "sonpocw-oTBeTLI" B Tpe6yeT 6oJJLmoro o6'beMa 

onepaTBBHOH naM~TB. 
fipBMeHeHBe BHTepnpeTBPYIOtnero ~3LIKa nporpaMMBpO· 

BaHB~ ~onycKaeT B3MeHeHBe oqepe~HOCTH ~eHCTBBH, a npo

CTOe ~eHCTBBe OCYtneCTBHMO 6e3 ~ODOJJHHTeJJLHLIX 
nporpaMM. MeMeHHOCTL swnoJJHeHH~ HecyiUeCTBeHHa, no
TOMY qyo 6LICTpLie qaCTB nporpaMMHOrO o6ecneqeHB~ MOryT 
6LITb HanacaHLI Ha acceM6nepe B BLI3LIBaJOTC~ BHTepnpe

TaTopoM. 
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CacTeM~a~ ynpaoneuaJI IIHK H IIC - QEPH, XOTJI a o 
orpaHH'IeHHOH CTeneHH, HCDOnL3YIOT B CBOeM MaTeMaTH'Ie· 
CKOM o6ecneqeHHH HHTepnpeTHpyJOII(He CHCTeMhl, HanpHM~ 
ISAAC- (Interpretive System for Automated Accelerator Control}/ 13. 

HHTepnpeTHPYIOII(HH Jl3hiK NODAL/3 •17 I o6ecneqaoaeT na
paMeTpH'IeCKYIO H cjJyHKI(HOHanLHYIO YHHBepcanLHOCTL Ma
TeMaTH'IecKoro o6ecne'leHHJI ACY CIIC. NODAL npaMe
HJieT see Heo6xo~HMhle KOMaH~hl pa6oTaJOI.Qero B peanLHOM 
MacwTa6e opeMeua KOMnHnJITOpa SINTRAN II H3 MaTeMa
TH'IecKoro o6ecne'leHHJI 3BM "'NORD-10 ", TaK 'ITO nporpaM
My, uanucauuyro ua NODAL 'e, MO)I(HO BhlnonHJITL on-line. 

IIpoCThiMH KOMau~aMH NODAL 'a onepaTop HMeeT B03-
MO)I(HOCTL 3a~aBaTL 3Ha'leHHJI napaMeTpaM ~BYMJI CUOCO· 
6aMH: 

a/ o~HOKpaTuo: SET MBV(2) = 154 . 
KoMaH~a ycTauaonuoaeT TOK 3neKTpoMarHHTa BV(2) pao
HhiM 154 A. 

6/ nporpaMMHo: 

1.1 FOR INJPHS = 1,15; DO 2 

1.2 END 

2.1 TYPE 

2.2 TYPE 

INJPHS 

BCT (4)! 

B pe3ynLTaTe o~a~nonHeHHJI 3Toii nporpaMMhl ne'laTa
IOTCJI 15 3Ha'leHHH H3MepeHHOro TOKOBhiM TpauccjJopMaTO· 
poM N!!4 B laBHCHMOCTH OT cjJa31a1 HH)I(eKI(HH. 

Br.1eoor.1 

1. CoopeMeHHhle ACY ycKopHTenJIMH QEPHa o6ecnequ
BaJOT KOMDneKCHOe ynpaoneHHe H KOHTpOnL YCKOpHTeneM. 

2. CacTeM~a~ c cjJyuKnaouanLHhiM H TeppaTopuanLHhiM 
DpHHI(HDaMH pa3~eneHHJI npe~DO'ITHTenLHee B CBJI3H C pa3-
BHTHeM 3neKTpOHHO • Bhi'IHCnHTenLHOH ynpaBnJIIOI.Qeii TeX • 
HHKH. 

3. CBJ13L 3BM -ycKopaTenL peanH3yeTcJI HCKnJO'IHTenL
HO ua annapaType B ciau~apTe KAMAK. 
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4. CBJI3L onepaTop- ACY ocyiQeCTBJIJieTcJI npu noMOIQH 
cne~uaJILHoro MaTeMaTH'IeCKoro H annapaTypuoro o6ec
ne'leHHJI, 'ITO o6yCJIOBJieHO Hay'IHO-HCCJie~OBaTeJILCKHM xa
paKTepOM ~HlH'IeCKHX H HH~euepuwx Ja~a'l, npe~~JIBJIJie
Mwx onepaTopy 6onLWHHCTBOM ycKopuTeJILHwx ycTaHOBOK. 
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