
A.X.AHreJioB, B.,Ll;.l1HKHH, B.H .. JlbiCJIKOB 

Cl1CTEMA OTOBPA*EHMH l1H~OPMAUl1l1 

,Ll;JIH ACY YCKOPMTEJIH TH*EJlhiX l10HOB 



A.X.AHreJioB, B.,.n.J1HKHH, B.H .. JlbiC.HKOB 

CJ1CTEMA OTOBPA*EHJ1H J1H~OPMAUJ111 

D:JIH ACY YCKOPJ1TEJIH TH*EJlhiX J10HOB 

10 - 9963 



t 

C03,IJ;aHHe YCKOpHTeml T.fDKenbiX HOHOB IYTHI, OCHOBaH
HOrO Ha KonneKTHBHOM npHHIJ,Hne ycKOpeHHB, npe,D;yCMaTpH
BaeT HCnonb30BaHHe aBTOMaTH3HpOBaHHOH CHCTeMbl ynpaa
neHHJI I ACY I c npHMeHeHHeM Manoii 3BM /1/. 

IIepaaJI oqepe,IJ;b pa3pa6oTKH ACY YTH BKmo'laeT B ce6JI 
,IJ;aT'IHKH, H3MepJIIOlf.\He napaMeTpbl CHCTeM YCKOpHTenB H 
ucnonHHTenLHble 3neMeHTbl, o6ecne'IHBaiOlf.\He Heo6xo,IJ;HMoe 
perynupoaaHHe 3THX napaMeTpoa no KOMaH,IJ;aM annapaTypbl 
ynpaaneHHJI. B HaCTOJilf.\ee apeMJI pa6oThl no 3Toii 'laCTH 

ACY YTH B ocHOBHOM 3aBepmeHbi.Pe3ynLTaThl npo6Hoii 3Kc
nnyaTaU.HH OT,IJ;ellbHbiX nO,IJ;CHCTeM nO,IJ;CKa3anH He06XO,IJ;H
MOCTb ee ,IJ;anbHeiimero pa3BHTHJI B CTOpOHY yaenH'IeHHJI 
cnoco6HOCTH CHCTeMbl K nepecTpOHKe H nOBbiiUeHHJI CTeneHH 
e"" ynpaanJieMOCTH co cTopoHbl qenoaeKa - onepaTopa. 3To 
Tpe6oBaHHe B03HHKaeT B CBJI3H C IUHpOKHM KpyrOM 3a,IJ;a'l, 
pewaeMbiX npH HaCTpOHKe H npoBe,IJ;eHHH HCCne,IJ;OBaHHH Ha 
YTH. 

TaKHM o6pa3oM,ycKopHTenL,aBTOMaTH3HpoaaHHaJicHc
TeMa ynpaaneHHB H qenoaeK-onepaTop o6pa3yJOT cno)f(HYIO 
HH~OpMaiJ,HOHHYIO CHCTeMy, B KOTOpoii yqaCTHe onepaTopa 
npoucxo,IJ;HT Ha BbiCOKOM uepapxuqecKoM ypoaHe, T .e. 
eMy OTBO,IJ;HTCJI Be,IJ;ylf.\aB ponb B CHCTeMe. ,lJ,n11 3TOrO He06XO
,IJ;HMO ,IJ;aTb B03MO)f(HOCTb onepaTopy H3MeH11Tb B XO,IJ;e peme
HHJI 3a,IJ;a'IH napaMeTpbl CHCTeMbl, onepupy11 npH 3TOM 
npHBbi'IHbiMH cnoco6aMH npe,D;CTaBneHHB HH~OpMaiJ,HH. 3Ta 
3a,IJ;a'la peanH3yeTCJI ,IJ;BYMB nyTJIMH: C O,IJ;HOH CTOpOHbl, 
pa3BHTHeM annapaTypHbiX B03MO)f(HOCTeH CHCTeMbl, C ,D;py
rOH - COBepmeHCTBOBaHHeM nporpaMMHOrO o6ecne'leHHJI. 

B ,IJ;aHHOH pa6oTe OnHCbiBaiOTCB npHHIJ,Hnbl H KOHKpeTHble 
pemeHHJI, nono)f(eHHble B ocHoBy paciiiHpeHHB ACY YTH. 
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B ocuoae pa3BHTHJI CTpyKTYPLI ACY YTH ne)KHT B03-

MO)KHOCTL BKmoqeHHJI B CHCTeMy BTOpoii: 3BM THna TPA/i . 

TaKHM o6pa30M, ACY YTH peanH3yeTCJI B BH~e ~Byx CBJI-

3aHHLIX Me)f(~y C060H no~CHCTeM C HX lPYHKI.I,HOHaJILHOH cne

I.J,HaJIH3ai.J,Heii:: CHCTeMa HaKonneHHJI H o6pa60TKH ~aHHLIX H 

cucTeMa OTo6pa)KeHHJI uucl>opMaU.HH I eM. pucyHoK/. 
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Ilo~CHCTeMa "A" BhlnOJIHJieTCJI no HCXO~HOMY npoeKTY. 

3BM -1, pa6oTaJOll.l,aJI ua nHHHH c YTH, BLinOnHJieT cl>YHKU.HH 

c6opa, HaxonneHHJI H o6pa6oTKH ~aHHLIX H aBTOMaTuqecxoro 

perynupoBaHHJI napaMeTpoB ycxopHTenJI. AnnapaTypa 

ynpaBnJieTCJI nporpaMMaMH, pa6oTaJOll.I,HMH B MynLTH-

nporpaMMHOM pe)f(HMe B peanLHOM MaCWTa6e BpeMeHH, 

~JIJI qero HCnOJIL3yeTCJI ~HCKOBaJI onepai.J,HOHHaJI CHCTeMa 

"MOST-2", o6ecnequaaJOll.l,aJI BhlnOnHeHHe O~HOBpeMeHHO ~0 
ceMH nporpaMM /2/. 

Ilo~cHCTeMa "B" no3BOnJieT 3HaquTenLHo noBLICHTL 

cTeneHL ynpaBnJieMOCTH aceii: ACY co cTopoHLI onepaTopa. 

qepe3 KaHan CBJI3H H3 no~CHCTeMLI "A" nOCTynaeT HHlPOp

Mai.J,HOHHaJI MO~enL npou.ecca B BH~e TeKyll.I,HX 3HaqeHHH 

napaMeTpOB. Ilocne ~OnOJIHHTeJILHOH o6pa60TKH 3TOH HH

!l>opMai.J,HH pe3yJILTaTLI npe~CTaBJIJIIOTCJI 110 Tpe60BaHHIO 

onepaTopa npu noMOll.I,H HH~HKaTopHLix ycTpoii:cTB. Ha ocuoae 

IIOJiyqeHHOH HHci>opMai.J,HH onepaTOp MO)KeT 3a~aBaTL ynpaB

JIJIIOll.l,ee B03~eHCTBHe B IIO~CHCTeMy "A", H3MeHJIJI IIpH 

IIOMOII.I,H BBO~HLIX yCTpOHCTB 3HaqeHHe napaMeTpOB B CIIHCKe 

YCTaBOK. 

Ha onepaTopa B03naraeTCJI p11~ 3a~aq, KOTOPLie MO)f(HO 

ycnoaHo pa3~enHTL Ha TPH rpynnLI: 

1/ - O~HOKpaTHOe H3MepeHHe 3HaqeHHJI BLI6paHHOrO na

paMeTpa, 

- O~HOKpaTHOe IIOJiyqeHHe 3HaqeHHJI rpynn napa

MeTpOB, 1IpHBJI3aHHLIX K OIIpe~eJieHHOMY I.J,HKJIY YCKOpeHHJI, 

- HenpephlBHOe nonyqeHHe HHlPOpMai.J,HH 0 3HaqenHHX 

BLI6pauuoro napaMeTpa, 

- KOHTpOJIL CTa Tyca BCeX napaMeTpOB. 

2/ - 3a~aHHe HOBOrO 3HaqeHHJI BLI6paHHOrO napaMeTpa, 

- O~HOKpaTHOe 3a,IJ.aHHe HOBLIX O~HHaKOBLIX 3HaqeHHH 

napaMeTpoa, 

- 'BBO~ anaJIOrOBLIM o6pa30M pJI~a HOBLIX 3HaqeHHH 

O~HOrO HJIH rpynnLI O~HOTHnHLIX napaMeTpOB, 

- BLI6op aHanoroBLIX cHrHanoa c YTH ~nJI Ha6JIJO~e

HHJI C IIOMOII.I,LIO OCI.J,HJIJIOrpacl>a. 

3/ - nOCTpOeHHe rpaci>HKOB /rHCTOrpaMM, ~HarpaMM/ 
lPYHKI.I,HOHaJILHLIX 3aBHCHMOCTeH THna: 

z=F(x), z=F<x,y), 
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B ocuoae pa3BuTuJI CTpyi<TYPLI ACY YTI1 Jie)KuT B03-
MO)KHOCTb BI<JliOqeuuJI B CUCTeMy BTOpoii 3BM Tuna TPA/i . 
Tai<uM o6pa30M, ACY YTI1 peanu3yeTcJI B au~e ~ayx caJI-
3aHHLIX Me)K~y C060ii no~CUCTeM C UX lPYHKI.J;UOHaJibHOH cne
u;uaJIU3au;ueii: CUCTeMa uai<OnJieHUJI U o6pa60TI<U ~aHHLIX U 
cucTeMa OTo6pa)KeHuJI uu$opMau;uu / CM. pucyHoK/. 
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IIo~cucTeMa "A" BLinonuJieTcJI no ucxo~HOMY npoei<TY. 
3BM -1, pa6oTaro~u;aJI ua nuuuu c YTI1, BLinOJIHJieT $yui<u;uu 
c6opa, uai<onneuuJI u o6pa6oTI<u ~aHHLIX u aaToMaTuqeci<oro 
perynupoaauuJI napaMeTpoa yci<opuTeJIJI. Annapa Typa 
ynpaanJieTCJI nporpaMMaMu, pa6oTaro~u;uMu B MYJibTu-
nporpaMMHOM pe>KUMe B peaJibHOM MaCWTa6e BpeMeHU, 
~JIJI qero UCnOJib3yeTCJI ~UCI<OBaJI onepau;uOHHaJI CUCTeMa 
"MOST-2", o6ecnequaaroiu;aJI BLinOJIHeHue O~HOBpeMeHHO ~0 
ceMu nporpaMM /2/. 

IIo~cucTeMa "B" no3BOJIJieT 3HaquTeJI~>Ho noBLICUTb 
cTeneHb ynpaanJieMocTu aceii ACY co cTopoHLI onepaTopa. 
qepe3 KaHan CBJI3U H3 no~CUCTeMLI "A" nOCTynaeT HH$op
MaD;UOHHaJI Mo~enb npou;ecca a au~e Tei<y~u;ux 3Haqeuuii 
napaMeTpOB. Ilocne ~OnOJIHUTeJibHOH o6pa60TKU 3TOH uu
$opMau;uu pe3yJibTaTLI npe~CTaBJIJIIOTCJI 110 Tpe6oBaHUIO 
onepaTopa npu nOMOiu;U UH~UI<aTOpHLIX ycTpOHCTB. Ha OCHOBe 
nonyqeuuoii uu$opMau;uu onepaTop MO>KeT 3a~aaaTb ynpaa
JIJIIOiu;ee B03~eiicTaue B no~cucTeMy "A", U3MeHJIJI npu 
IIOMOiu;U BBO~HhiX yCTpOHCTB 3Haqeuue napaMeTpOB B CIIHCI<e 
YCTaBOK. 

Ha onepaTopa B03naraeTcJI pJI~ 3a~aq, KOTOPI.Ie MO>KHO 
ycnoauo pa3~enuTb ua Tpu rpynnhl: 

1/ - o~uoKpaTuoe B3Mepeuue 3HaqeuuJI Bhl6pauuoro na
paMeTpa, 

- o~HoKpa THoe nonyqeuue 3uaqeuuJI rpynn napa
MeTpOB, npuBJI3aHHhiX I< onpe~eJieHHOMY I.J;UKJIY YCKOpeHUJI, 

- uenpephiBHoe nonyqeuue uu$opMau;uu o 3naqenuHx 
Bhl6panuoro napaMeTpa, 

- I<OHTpOJib CTaTyca BCeX napaMeTpOB. 

2/ - 3a~auue uoaoro 3HaqeuuJI Bhl6panuoro napaMeTpa, 
- O~HOI<paTHOe 3a,IJ.aHHe HOBhiX O.IJ.UHaKOBhiX 3Haqeuuii 

napaMeTpoa, 
- 1mo.n. auanoroBLIM o6pa30M pJI.n.a HOBLIX 3Haqeuuii 

O,IJ.HOrO UJIU rpynnhl O.IJ.HOTUnHbiX napaMeTpOB, 
- BLI6op auanoroablx curuanoa c YTI1 .AJIJI ua6JIIO,Ae

HUJI C nOMOiu;biO OCU:UJIJIOrpa$a. 
3/ - nocTpoeuue rpa$ui<oB /rucTorpaMM, ,AuarpaMM/ 

$yHI<U:UOHaJibUblX 3aBUCUMOCTeii Tuna: 

z = F(x), z= F<x,y), 
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- 6blCTpOe BOCllpOB3Be,IJ,eHBe B3BeCTHblX pe:>KBMOB 
OT,IJ,enLHblX y3nOB BnB onpe,IJ,eneHHblX 3apaHee pe:>KBMOB 
BCeH ycTaHOBKH, 

- ,IJ,OKyMeHTBpOBaHHe /npH He06XO,IJ,BMOCTH/ BCeX ,IJ,eHCT
BHH. 

PacwBpeHHaB KoH«lJBrypa:u;BB ACY YTH noKa3aHa Ha 
pucyHKe. HcnonL30BaHbl cne.nyJOI.UBe o6o3Ha'leHBB: 

P ,[1, - pacTpOBblH ,IJ,BcnneB:, 
AIUJ. - an«lJaaBTHO- :u;B«lJpoaoB: ,IJ,BcnneB:, 
TT - TeneTaB:n 
liC - 6blcTpbiB: C'IHTblBaTenb FS-1001, 
lill - 6blcTpbiB: nep«lJopaTop PE-1500, 
CllY - cTpoKone'laTaJOI.Uee ycTpoB:cTBO, 
liY - 6noKH ynpaaneHHB, 
rll - rpa«lJonocTpOBTenL, 
MCx - MHeMocxeMa YTH, 
KAC - KOMMyTaTop aHanoroablx cHrHanoa, 
0 - oc:u;unnorpa«lJ, 
H3T - HH.D.BKaTopHo- 3a,IJ,aJOI.UHH TepMHHan, 
3,[1, - 3allOMHHaiOI.UBH )J.BCnneB:, 
PBlll - pacwupuTenL BHeWHHx WHH. 

lliHpOKHH Ha6op BHeWHHX ycTpOHCTB ll03BOnBeT on epa
TOPY pewaTL yKa3aHHble BbiWe 3a,IJ,a'IH. 

PacTpOBblH ,IJ,HcnneB: cny:>KHT ,IJ,nB BHJyanLHoro BblBO,IJ,a 
HH«lJopMa:UBH - rpa«lJBKOB, Ta6nu:u;, rucTorpaMM. OH MO:>KeT 
HCllOnb30BaTbCB B ponH MHOrOKaHanbHOrO aHanH3aTopa. 

An«lJaaBTHo-:u;B«lJpoaoB: ,IJ,HcnneB: cny:>KHT KaK TeneTailn, ., 
T.e. c ero noMOI.UbJO onepaTop ae,IJ,eT ,IJ,Banor c cucTeMoil. 

3anOMHHaiOI.UHH ,IJ,HCnneH BCllOnb3yeTCB ,IJ,nB BblBO,IJ,a H , 
,IJ,OnroapeMeHHOrO xpaHeHBB BH3yanbHOH BH«lJopMaD;BH. t 

TeneTailn B rpa«lJonocTpouTenL BcnonL3YIOTCB ,IJ,nB .D.OKy- 1 

MeHTHpOBaHBB BH«lJopMaD;BH. ! 
HH,IJ,BKaTOpH0-3a,IJ.aiOIUBH TepMBHan/3/ BBnBe~B O,IJ,HO

BpeMeHHO B BH)l,BKaTOpOM, B opraHOM ynpaaneHBB. C ero 
llOMOI.UbiO onepaTOp MO:>KeT nerKO KOHTpOnBpOBaTb H B3-
MeHBTb napaMeTpbl CHCTeM yCKOpBTenB. 

lionbWOe pa3H006pa3Be BHeWHBX ycTpOHCTB B pa3,IJ,ene
HBe BX «lJyHKUHH npB3BaHbl o6ecne'IHTb Y.D.06CTBO B3aBMO
,IJ,eHCTBBB onepaTopa C CBCTeMOH, yaenB'IBBaB TaKBM o6pa-
30M 34J4leKTHBHOCTb ee pa60Tbl.' 
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AHanorH'IHblM o6pa30M opraHB3yeTcB a3aHMO,IJ,eilcTBBe 
onepaTOpa C aBTOMaTB3HpOBaHHblMB CHCTeMaMB ynpaaneHBB 
YCKOPBTenBMH B IJ,EPHe 7 ~~. 
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