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MISKA - MHKpo-3BM a craHaapre KAMAK, ee nplfMeHeHHe 

AIIH MOHlfTOpllpOBaHlfH BHyrpeHHero HAepHoro ITY"!Ka 

ClfHxpo4Ja3orpol' a OVI5H1. 

OnJ~caHhr npHMepbr npJ~MeHeHHH aaroHOMHOii ClfCTeMbi a craHaapre 

KAfv\AK B Ka"!ecrae MlfKpo-3BM lf ynpaanHJOWeii "!aCTlf lPlf3lf"!ecKoro 9Kcneplf

MeHra. 

npliBOAHTCH MaTeMaTlf"!8CKOe o6eCIT8"!8Hlf8 CHCT8Mbl, B "!8CTHOCTJ{, 

6Jf6IllfOTeKa apliQM8Tlf"!8CKlfX ITOAITpOrpaMM, llp8AH83H8"!8HHb!X AIIH o6pa60TKH 

"!HCen C tPHKCHpOBaHHOH lf nnaaaJOWeii 3aiTHTOH. 

PaccMaTplfBaeTCH lfCIIO!lb30B8Hlfe aBTOHOMHOH CHCT8Mbl All£ MOHHTOpH

pOBaHHH BHyrpeHHero HAepHoro ny"!Ka ClfHXp:lljla3orpoHa OH.HH, KOTopaH 

IT03BOIIHeT perHCTpllpOBaTb lfHljJOpM8Ulf10 C MHOPOKaHallbHOPO HOHH38UHOHHOPO 

aaT"!HKa " a pe3ynbrare ee o6pa6oTKlf nony"'aTb Ha 9KpaHe ocuJ~nnorpaljla 

KpliBbie lfHTeHCHBHOCTH, paAH8IlbHOPO pa3Mepa H IIO!l0)!(8HHH YCKOpHeMOPO 

IIY"!Ka BO BpeMeHlf. nplfBeAeHa OUeHKa 6biCTpOAeHCTBlfH ClfCTeMbi • .ilaJOTCH 

peKOMeHAaUHH IIO ee IIpHM8H8HHIO. 

Pa6ora BbiiTOIIHeHa a fla6oparopHll BbiCOKHX 9HeprHii OVI.HH. 

Coo6weHlfe 061oeAlfH8HHOPO lfHCTlfTyTa HA8pHbiX HCCII8AOB8HHH, .ily6Ha 1979 

Nemes T, et al, 

MISKA - a Microcomputer in CAMAC Standard, 
its Application for Monitoring Internal Nuclear 
Beam of JINR Synchrophasotron 

10 - 12077 

Some example of application of an autonomous CAMAC crate as 
a microcomputer or as a data logging system iD physical experiments 
are presented, The software is described, in particular, the arithme
tical program library of the fixed and floating point operations 
consisting of subroutines is presented, The use of the system for 
monitoring the internal nuclear beam of JINR synchrophasotron 
is considered, It displays hystograms of the intensity, the radial 
extension and the place of the beam as a function of time. The 
system quick operation is estimated, Recommendations as to its 
application are given. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

© 1979 06!.ei!J1HeHHbiH 11HCTI1TYT HP.epHb!X HCCnei!OBBHJIH Jly6Ha 

1. BBEJ(EHHE 

HacToH~HH ypoBeHb pa3BHTHH nonynpoBo~HHKOBOH Tex

HHKH ll03BOn.ReT C03~aTb Manble, ~eWeBbie, HO MOI.QHble 

Bbl'IHCllHTellbHble cpe~CTBa - MHKpo-3BM. 0HH MoryT aBTO· 

HOMHO 06pa6aTblBaTb orpaHH'IeHHble 3a~a'IH, pa6oTaTb 

B CHCTeMaX ynpaBneHHH H CHCTeMaX H3 HeCKOllbKHX TaKHX 

MHKpO .. 3BM HllH npOH3BO~HTb npe~BapHTenbHYIO o6pa60TKY 

HHciJopMaD;HH B HepapXH'IeCKHX Bbl'IHCllHTellbHblX CHCTeMaX. 

B nocne~HeM cnyqae OHH OCB060)K~aiOT BblWeCTOHID;He 3BM 

OT nepBH'IHOH o6pa60TKH HHciJopMaD;HH H llOMOraiOT u;enecoo6-

pa3HO HcnonbJOBaTb ycTpoicTBa nepe~a'IH ~aHHblX. 

lliHpoKoe none ~nx npHMeHeHHH MHKponpou;eccopoB oTKpbl

BaeTcx B cHcTeMax, BblnonHeHHblX B cTaH~apTe KAMAK. 

3~eCb MHKponpou;eCCOpbl B COCTOHHHH npHHHMaTb Ha ce6.R 

KaK ynpaBneHHe aBTOHOMHblMH CHCTeMaMH, TaK H peWeHHe 

oT~enbHblX Ja~aq B 6onbWHx cHcTeMax KAMAK. Bcne~cTBHe 

3THX npH'IHH Ja nocne~HHe ro~bi 6binH pa3pa6oTaHbi H npH

MeHeHbl pa3nH'IHble BapHaHTbl KpeHT"KOHTponnepoB Ha 6a3e 

MHKponpou;eccopOB I l •2 . BKna~OM B 3TO HanpaBneHHe HB· 

n.ReTcx CHCTeMa MISKA, pa3pa6oTaHHax B OT~ene HOBbiX 

Hay'IHblX pa3pa6oToK JIB3 OH.HH Ha ocHoBe MHKponpou;ec

copa "8080" 131 . 

B HacTox~ei pa6oTe, opHeHTHpoBaHHOH Ha nonbJOBaTenx, 

Hapx~y c Kpa TKHM onHcaHHeM MISKA yKa3blBaiOTCH 

B03M0)KHOCTH ee HCllOllb30BaHHH H H3naraiOTCH nepBble OllblTbl 

npHMeHeHHH B 3KCllepHMeHTe. 
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2. OIIHCAHHE CHCTEMM MISKA 

2.1. Iloc•poeHue 

B MISKA KpoMe KpeiiT-KOHTponnepa KKH-661, pa3-
pa6oTauuoro ua ocuose MHKponpo,ueccopa 8080, BXO.AJIT 
pa3JIH'IH.we MO.AYJIH naMJITH 141 . B uacTOU\ee speMJI HMeJOTCJI 
MO.AYJIH KaK onepaTHBHOB, TaK H llOCTOJIHHOB naMJITH THllOB: 
03Y- 462, 03Y- 463, IIIT3Y- 464. Ka)I(.A.wi MO.AYJIJ. co,Aep)IQIT 
Ofi'l>eM naMJITH 4 K 6aii111. MaKCHMaJIJ.HO B CHCTeMe MO)I(HO 
a,ApecosaTJ. 64K 6aiim. B Ka'leCTBe nepu4lepuiuoro ycTpoiicT
sa B03MO:>KHO llO,AKJIIO'IeHHe TeJieTaina HJIH ,AHCUJieJI K llOCJie
.AOBaTeJIJ.HOMY KaHaJiy KpeiT-KOHTpOJIJiepa. ,[J.JIJI llO,AKJIIO'IeHHJI 
4loTOC'IHThlBaTeJIJI " FS 1500/1501" H nep4lopaTopa 
"PERFOMOM 30" pa3pa6oTaH HHTep4leic B CTaH,AapTe 

KAMAK HII<I> 572. 
TaK KaK MarucTpanL KpeiTa ucnoJIL3yeTcJI B MYJILTH

nneKCHOM pe:>KHMe KaK MarucTpanL KAMAK H KaK MarucTpanL 
MHKponpo,ueccopa 8080, KpeBT MO:>KeT CO,Aep:>KaTL MO.AYJIH, 
oTHOCJIU\Hec.R: K MISKA, H MO.AYJIH noJIL30BaTeJIJI B cTaH,Aap
Te KAMAK. Ha puc. 1 noKa3aHa Kou4lurypa,uHJI MISKA. 

CTpyKTypa H pe:>KHM pa6oThl MISKA no,Apo6uo onucaHhl 
a 161 . ,[I.JIJI CHCTeMhl pa3pafioTaH naKeT TeCTOBhlX nporpaMM, 
C llOMOU\LIO KOTOphlX MO:>KHO nposepHTh pafioTy 4lYHK,UHOHaJIL
HhlX rpynn MO,Aynei cucTeMhl H onpe,AeJIHTL MecTo ueucnpas
HOCTH. 
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Puc.l. AemoHOMHbrii Kpeiim Ha 6a3e MUKponpot~eccopa. 

2.2. Kpeii•- KoH•poAAep KKH- 661 

U.euTpaJIJ.HOii qacTJ.IO MISKA JIBJIJieTCJI aBTOHOMHW:ii 
KpeiiT- KOHTpoJIJiep KKH- 661. Ou co,Aep)IQIT cne.AYJOUUie ocuos
uwe 4lYHKilHOHaJIJ.HWe rpynn.w: 
- MHKponpo,ueccop "8080": 
- cucTeMy ynpasneHHJI npepwsaHHJIMH c 8 ypoBHJIMH npepwsa-
HHJI, 4 H3 HHX CB060,AHO .AOCTYllHW ll0Jlh30BaTeJIJO; 
- llOCTOJIHHYIO naMJITh eMKOCTJ.IO 256 6a:iiT, KOTOpaJI CO,Aep-
)IQIT nporpaMMY uaqanJ.uoro 3anycKa cucTeMw; 
- llOCJie,AOBaTeJIJ.HWB HHTep4le:iic C MaKCHMaJIJ.HOB CKOpOCThiO 
nepe,Aa'IH ,AaHHWX B 9600 600 ,AJIJI llO,AKJIIO'IeHHJI TepMHHaJia 
HJIH .AJIJI coe,AHHeHHJI C ,Apyro:ii 3BM; 

- HHTep4le:iic ynpaBJieHHJI MarHCTpaJIJ.IO KpeiiTa, HCllOJIJ.3yeMOB 
B Ka'leCTBe KAMAK-/8080- MarucTpanu •• 

6onee no,Apo6uo nocTpoeuue H npuu,uunw pa6oTw asTo
HOMuoro KpeiiT-KOHTPOJIJiepa KKH-661 H3JIO:>Keuw B pa6o-

16/ Te . 

3. IIPHMEHEHHE MISKA KAK MHKPO- 3BM 
,ll.Jl.R C03)l.AHH.R IIPOFPAMM H OEPAEOTKH 
)J.AHHMX 

MISKA npe,AcTaBJIJieT co6o:ii MHKpo- 3BM, KOTopaJI, c o,A
uoii CTOpOHbl, B COCTOJIHHH CaMa o6pa6aTWBaTL HH4!0pMa,UHIO, 
cofipaHHYIO BO BpeMJI 3KCnepHMeHTa npH pafioTe B peaJILHOM 
MacwTa6e speMeHH HJIH B off-line -pe:>KHMe.C ,Apyroi cTopo
Hbl, c npHMeueuueM MISKA nonL3osaTeJIJO ,AaeTCJI so3-
MO:>KHOCTJ. CaMOMY pa3pa6aTbiBaTL H OTJia:>KHBaTL nporpaM
MW, KaK .AJIJI MISKA, TaK H .AJIJI JIJ06wx ,Apyrux ycTpoiicTB, 
pa6oTaJOUUIX ua 6a3e MHKponpo,ueccopa "8080". ,[J.JIJI 3THX 
,UeJie:ii B pacnopJI:>KeHHH llOJIL30BaTeJI.R: HMeeTCJI ,AOCTaTO'IHOe 
nporpaMMHoe o6e cneqeuue. 

3.1. IlpozpaJ.uca "MONITOR" 
171 

IIporpaMMa "MONITOR" s MISKA ucnoJIJ.3yeTcJI s 
Ka'leCTBe onepa,uuouuo:ii cucTeMw. IIporpaMMa 3aHHMaeT 
2K 6aii• naMJITH., H, KaK pe3H.AeHTHoe nporpaMMHoe o6ecne-
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qeuue, 3anucaua ua llll3Y. Ocuosuble WYHKU:HH nporpaMMhl 
"MONITOR " cne,IJ;yJOID:He: 
- BBO,IJ; HHclJOpMaU:HH C nepclJoneHTbl B naM.IITh H BbiBO,IJ; ee 
H3 naMBTH ua nepclJoneury; 
- 3allHCh H MO,IJ;HWHKaU:H.II ,IJ;aHHbiX B .ll'leBKaX naM.IITH H BO 
suyrpeHHHX perucrpax MHKponpou:eccopa; 
- BbiBO,IJ; CO,IJ;ep*HMOrO JlqeeK naMBTH H perHCTpOB MHKpo
npou:eccopa ua repMHHan /renera:Hn, ,IJ;Hcnne:H/; 
- nycK H uana,IJ;Ka nporpaMM. 

171 3.2. IlpozpaMMa "TEXT -EDITOR" 

llporpaMMa "TEXT-EDITOR" 3aHHMaeT 4K 6aum naM.IITH. 
Oua no3son.11er uanucaTh H orpe,IJ;aKTHposaTh reKcT H Bbi,IJ;aTh 
ero ua nepclJoneury. 

3. 3. IlpozpaMMa 
171 

"ASSEMBLER" 

llporpaMMa "ASSEMBLER" 3aHHMaer BK 6aum naMBTH. 
Oua no3son.11eT nepesecru nporpaMMhi, uanucaHHhle ua B3h1Ke 
acceM6nepa, B MaiiiHHHhiB B3hiK. B pe3ynLrare Ha nepclJoneury 
Bhi,IJ;aeTC.II nporpaMMa Ha MaiiiHHHOM .113h1Ke, H Ha TepMHHan 
Bhi,IJ;aeTC.II llpOTOKOn TpaHCll.IIU:HH. 

3.4. Apu(/iMemu'lecKue npozpaMMbl 

,[J.n.11 npuMeHeHHB MISKA B Kaqecrse MHKpo- 3BM H cuc-
TeMbl ynpasneHH.II 3KcnepHMeHTOM, B OHHP JIB3 pa3pa6ora
ua 6H6nHOTeKa apHclJMeTH'IeCKHX llO,Il;llpOrpaMM, KOTOphie ll03-
BOll.IIIOT BhlllOllH.IITh OCHOBHhle apuclJMeTH'IeCKHe onepaU:HH Ha,IJ; 
'IHCnaMH C lPHKCHpoBaHHOB HllH C nnaBaJOID:eB 3all.IITOB. qHcna 
c WHKcuposauuo:H 3an.11ro:H npe,IJ;cTaBnBIOTCB B clJopMare 2 6au
ma, llpH'IeM CTapiiiHB 6HT CO;J;ep*HT 3HaKOBbiB pa3p.II,IJ;. ci>OpMaT 
queen c nnasaiOID:e:H 3anBTOB noKa3aH ua puc. 2. 

Bb16paHHhiB clJopMaT n03BOnBeT o6pa6aTb1BaTh qucna ,IJ;Ha-
na3oua 10-37/ Z < 10 37 C TO'IHOCThiO ,IJ;O 4 ,IJ;eC.IITH'IHhiX 
3HaKOB. 0IIIH6Ka OKpyrneHHa.ll ne*HT B ll.IITOB U:HclJpe. 
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3KCnOHeHT MOHTUCCQ 

1

. ! 6oln •

1

. 2. 6a(JTo •

1 ~1 ~1 I 
Puc.2. tl>opMam ~uceA c nAaea10111eii 3an.11mou. 

Ha3BaHue 

SUMMG 
PROD 
QUOT 
WURZ2 
FAK 

POTXA 

EX PAX 

LOGNX 

SINX 
cosx 
TANX 
ARTANX 
TEXT A 

AUCON 

EINCON 

OrmcaHHe 

CiiO)KeHHe, Bbi'IHTaHHe 

YMHO)KeHHe 

neneBHe 

KBaJlpaTHhlA KOpeBb 

¢aKropuan X! 
(X- uenoe 'IHcno) 
B03BeneBue 
B CTelleHb Xa 
(a - uenoe 'IHcno) 

9KCllOHeBUHailbHa5I 
¢YHKUH5I e ax 

HarypanbHhlA norapH¢M 
ln x( x > 0) 

CHHYC 

KOCHHyC 

TaHreHC 

apKTaHreHC 

BhlJlaqa TeKCTa Ha 

TepMHHan 

BblBOJl 'IHCen Ha 

TepHHHan 

BBOJl 'IHCeil 

c repMHHana 

Ta6nuua 

BpeMH Bbmon

HeHIIH ( MC) 

0,5 
0,7 
0,8 

15 

15 

20 

20 

25 
15 
15 
15 
15 
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JiB6JIBOTeiCa apBclJMeTB'IeCICHX DOADporp&MM BMeeT 
MOAYJII•HYIO CTpyiCTypy, 'ITO A&eT B03MO)KHOCTb ee npocToro 
paciDHpeHBJI B AODOJIHeBHJI. Ilepe'leHb HaH60Jiee Ba)KHWX 
DOAfipOrp&MM A&B B II0611Uf4e. BpeMJI BWDOJIHeHHJI OTAeJIJ.HWX 
onep&J.Uiii:, DPBBeAeHHOe B 110611., OTHOCBTCJI IC onep&J.UIJIM 
H&A 'IBCJI&MB C DJI&BaiOJQe:ii 3&DJITO:ii B BICJIIO'I&eT HOpMaJIH3&
J.UIIO 'IBcen. TalC K&K B cny'lae apaclJueTB'IeCICHX l)yuiC~Hii 
BpeMJI BWDOJIHeHBJI onepa~Hii: 3&BBCBT OT onep&HAOB, TO 
B JI0611. yiCa3&HW cpeAHBe 3H&'IeHBJI. 

Bee yKa3auuwe nporpauuw, Kpoue "MONITOR",· 3arpy
)Keuuoii: B IIII3Y, aueiOTCJI ua nepl)oneuTe. Ilon&3osaTeJI& 
C DOMO!QbiO "MONITOR" MO)KeT BBeCTB HX B on epa TBBHYIO 
D&MJITb B npBMeHBTb B CBOBX nporp&MM&X. 

Kpoue npaBeAeuuwx nporpaMM, B MISKA MO)KHO 
npJIMO acnonb30B&TJ. see nporpauuw, pa:lpa6oTauuwe AJIJI 
MHKpo- 3 BM"INTELLEC MCS-8". 

4. IIPHMEP IIPHMEHEHHJl MISKA 
B 3KCIIEPHMEHTE 

Ilpaueueuae MISKA AJIJI ynpasneHBJI 3KcnepaueuTou 
D03BOJIJieT C03A&Tb ICOMD&ICTHWe, OTHOCHTeJibHO AemeBWe 
&BTOHOMHWe CBCTeMW, ICOTOpwe B pe3yJibT&Te YA06Horo 
nporpauuaposauHJI nerKo npacnoca6nasaiOTCJI IC peweuHIO 
ICOHICpeTHOB npo6JieMW. IlpBMepoM JIBJIJieTCJI peaJIH30B&HH&JI 
B JIB3 OHJIH &BTOHOMH&JI CBCTeMa MOHBTOpBpOB&HHJI BHyT
peuuero JIAepuoro ny'IKa cauxpol)a3oTpoua. 

4.1. IlocllaHoeKa 3aOa'lu 

~JIJI ynpasneuas pa6oToii cauxpoclJa3oTpoua so speMJI 
J.UIKJia yciCopeuaJI ueo6xoAHMO JH&Tb BHTeucusuocTb ny'IKa 
B p&AHaJibHOe pacnpeAeJieHBe BHTeHCBBHOCTB B ICOJib~e YCICO
pBTeJIJI. ~JIJI MOHBTOpBpOB&HHJI DY'IKa B ICOJib~e YCKOpBTeJIJI 
paABaJibHO pacnoJio)Keuw 24 HHAHKa Topa IB3Y I. Ilpau~an 

B3uepeuas paccMoTpeu B pa6oTax 18 •9( Kona'leCTBO aunynb
cos, swpa6oTauuwx B3Y B eA. speueua, npeAcTaBJIJieT 
co6o:ii M~py BHTeHCHBHOCTB. 

Cyuua aunyn&cos, swpa6oTauuwx sceua 24 HHAHKaTopa
MB B eABHB~y BpeueHB, nponop~HOH&JIJ.Ha BHTeHCBBHOCTB 
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ny'IICa B KOJI&~e yciCopHTeJIJI. H3o6pa)KeHHe KOJIH'IeCTBaHM
nyn&cos, BWp&60T&BHWX OTAeJIJ.HWMB HHAHIC&TOp&MB, 
npeACT&BJIJieT co6oi p&AHaJibHOe pacnpeAeJieHHe BHTeHCHB· 
BOCTH ny'IICa B Aauuwi uoueuT speueuH I puc. 31. l1To6w 
nOJIY'IHTb no B03MO)KHOCTB HenpepWBHYJO H HeBCICa)KeHHYIO 
ICapTHBY so speueua, ueo6XOAHMO peanH30BaTb uanoe no 
CpaBHeHHIO CO BpeueueM J.UIJ(JI& YCICOpHTeJIJI BpeYJI J.UIJ(JI& 
CIC&HHpOBaHHJI HHAHIC&TOpOB. ~JIJI OnTHMH3&J.UIH npo~ecca CICa
HHpOBaHHJI BpeMJI CIC&HHpOBaHHJI HHAHIC&TOpOB AOJI)KHO BW6H· 
paTJ.CJI CB060Aft0. 

Pe3yJI&T&Tw cneAyeT npeACT&BHTJ. B l)opue, yAo6uo 
H nerKo socnpauauaeuoii: onepaTopou. 

Ko.III.Net,.f,o 
UMf1Y!IbtotJ 
6biPCI6oTQt+tb!X 
&l"TI.IU~QMU 
iQ &!leMA 
C~QHupo&aHU!I 

N 
Nrrox. 

I 
I 

~ 
I 

\ 
\ 

' 
I 

I \' 'ih't.-. -rf1il1 
t2~qs&7a9ro«~~w~En~~m~n~~ 

LJ,eHTp Tln!C!CTU 

tft aoT...u~a 
P.QC110110J1CeHHble 
& C!'I!HUU II:Qt'lbi.IO. 
yc"'opuTeJ111 

Puc.3. IlapaMellp&a paouaA&Hozo pacnpeoeAeHUJI eHyllpeHHezo 
ny'IKO CUHXpO¢Q30IIpOHO. 

4.2. Annapa•ypHaJI 'IOCII& cucJieM&I 

Auana3 Tpe6yeuoii ciCopocTH o6pa6oTICH H o61teua o6pa-
6aTwsaeuoii aul)opua~HH AaeT B03MO)KHOCTb pewaTb npo6ne
uy C DOMO!QbiO &BTOHOMHOB CHCTeMW, ynpaBJIJieMOB MHICpO
npo~eCCOpOM. Ha 6a3e MISKA nocTpoeua asTououuaJI 
CHCTeMa, nOIC&3&HH&JI H& puc. 4. 
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<:Par 

2~1<0HC1110 --~-/ 
caa .... uo<OO /~ 

~-
~ OCU,UI1110tpQ!IJy 

Puc.4. AemoHOMHaJl cucmeMa MOHumopupoeaHUJl (JHympeHHezo 
JlOepHOZO ny~Ka CUHXpO¢Q30111POHa: 

ABTOHOMHaH CHCTeMa CO,D;ep)KHT CJie,IJ;yiOIQHe MO,IJ;YJIH: 
151 

CTaH:QHH 1: HHTep4Jeiic nep4Jopa:QHOHHoii TeXHHKH /Hllcl> 572/ · 
" 2-7: 4-KaHaJILHLie ,IJ;BOHl.JHLie Cl.JeTl.JHKH /4Cq-416//lO/ 

" 8 -1 o: U.H4Jpo- aHanoroBLie npeo6pa3oBa TeJIH 

" 11: Y CTaHOBO"'HLIH Cl.JeTl.JHK 

" 17: r eHepa TOp TaKTOBLIX HMTIYJILCOB 

" 19: 4 K 6aum llll3Y 

" 20: 4 K 6aum 03Y 

" 22-24: KpeiiT-KOHTponnep 

/CAM 4.10/ 
112·: 

/CAM 2.04/ 
1111-

/rTH742/ 113/ 
/llii3Y- 463/ I 41. 
/03Y- 462/ I 41. 
/KKH -661/161. 

B Kal.JeCTBe nepH4JepHHHLIX YCTpOHCTB B CHCTeMy BKJIIOl.Je

HLI ,IJ;HCTIJieii ,IJ;JIH ,IJ;HaJiora onepaTopa C CHCTeMOH,4JOTOC1.JHTLIBa

TeJIL ,IJ;JIH BBO,IJ;a nporpaMM, OC:QHJIJIOrpa4J ,IJ;JIH npe,IJ;CTaBJieHHH 

pe3yJILTaTOB. 

B CHCTeMe YCTaHOBO"'HLIH Cl.JeTl.JHK nepeCl.JHTLIBaeT HM

nyJILCLI C rTH ,IJ;JIH BLipa60TKH BpeMeHH t C:KaH , llepecl.JeT

HOe l.JHCJIO 3a,IJ;aeTCH nporpaMMHO. Ha BpeMH t CKaJI. CTpo6-

CHrHaJIOM OTKpLIBaiOTCH BXO,IJ;LI 24 Cl.JeTl.JHKOB, perHCTpHpyJO

I.QHX HMnynLCLI c B3Y. Pe3yJILTaTLI o6pa6oTKH HH4JopMa:QHH, 

CHHMaeMOH CO Cl.JeTl.JHKOB B BH,IJ;e Tpex KpHBLIX, BLI,IJ;aiOTCH 

qepe3 6JIOKH CAM. 4.10 Ha OC:QHJIJIOrpa4J. 
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4.3. IlpozpaMMHOe o6ecne~eHue cucmeM&I 

Kax onepa:QHOHHaH cHcTeMa, ,IJ;eacTByeT nporpaMMa 

"MONITOR',' 3arpy)KeHHaH B MO,IJ;YJIL naMJITH llll3Y-464. 

)l;JIH npHMeHeHHH aBTOHOMHOH CHCTeMLI B 3KCnepHMeHTe 

pa3pa6oTaHa nporpaMMa, KOTopaH ,IJ;aeT onepaTopy B03MO)K

HOCTL ynpaBJIHTL pe)KHMOM pa60TLI C TIOMOIQLIO "leTLipex 

cBo6o,IJ;Ho ,IJ;OcTynHLIX ypoBHen npepLIBaHHJI. 

- Ha ypoBHe npepLIBaHHH 1 npe,D;ycMoTpeH nycx CHCTeMLI, 

TipH 3TOM onepaTopy npe,D;OCTaBJieHa B03MO)KHOCTL B ,IJ;HaJiore 

3a,IJ;aBaTL )KeJiaeMOe BpeMH CKaHHpOBaHHH. 

- YpoBeHL npepLIBaHHH 2 no3BOJIJieT nycxaTL cHcTeMy 

C 4JHKCHpOBaHHLIM BpeMeHeM CKaHHpOBaHHH 6e3 ,IJ;HaJiora 

c onepaTopoM. 

- CHcTeMa HcnoJIL3yeT ypoBeHL npepLIBaHHH 3, "'T06LI 

TIO OKOHl.JaHHH BpeMeHH CKaHHpOBaHHH HHH:QHHpOBaTL onpoc 

24 C"leTl.JHKOB, nycK CJie,IJ;yiOLQero :QHKJia CKaHHpOBaHHH H o6-

pa60TKY npHHHMaeMOH HH4JopMa:QHH. 

- Ha ypoBHe npepLIBaHHH 4 on epa Top MO)KeT nycxa TL 

B pa6oTy TeCTOBYIO nporpaMMY, KOTOpaH ,IJ;aeT eMy 

B03MO)KHOCTL ycTaHaBJIHBaTL "'YBCTBHTeJILHOCTL HH,IJ;HKaTO

poB B 3aBHCHMOCTH OT 3a,IJ;aHHOrO BpeMeHH CKaHHpOBaHHH, 

C UeJILIO H36e)KaHHH nepenOJIHeHHH C"leT"'HKOB. 

B Ka)K,IJ;OM :QHKJie CKaHHpOBaHHH HHTeHCHBHOCTL llY"'Ka 

onpe,D;eJIHeTcJI xax cyMMa noxa3aHHH C"leT"'HKOB. KpoMe 

TOrO, ,IJ;JI.S: OTIHCaHHH pa,D;HaJILHOrO pacnpe,D;eJieHHH HHTeH

CHBHOCTH llY"'Ka onpe,D;eJIHIOTCH :QeHTp TH)KeCTH llY"'Ka 

H WHpHHa pacnpe,IJ;eJieHHH Ha TIOJIYBLICOTe /CM. pUC. 3/. 
B xa)K,IJ;OM JJ;HKJie cxaHHpoBaHHH pe3yJILTaTLI BLI,IJ;aJOTCH 

onepaTopy Ha 3KpaH oc:QHJIJiorpa4Ja. 

KpoMe OTIHCaHHOH nporpaMMLI, ,IJ;JIH aBTOHOMHOH CHCTeMLI 

6LIJI pa3pa6oTaH pH,IJ; ,D;pyrHX nporpaMM, C TIOMOIQLIO KOTOpLIX 

peaJIH3YIOTCH ,D;pyrHe pe)KHMLI pa60TLI CHCTeMLI HJIH npOBO

,IJ;HTCH CTie:QHaJILHLie H3MepeHHH. 

K TaKHM nporpaMMaM OTHOCHTCH: 

- nporpaMMa xoppexuHH aMnJIHTY.IJ;LI xpHBOH HHTeHCHBHOCTH 

B COOTBeTCTBHH C H3MeHeHHeM Cel.JeHHH HOHH3a:QHH OCTaToq

HOrO ra3a l.JaCTH:QaMH yCKOpHeMOrO nyqxa H,D;ep BO BpeMH 

ycxopeHHH; 

- nporpaMMa "Py"'HOH KOHTpOJIJiep", KOTOpaH CHMYJIHpyeT 

pa6oTy py'iHOrO KOHTpOJIJiepa. C TIOMOIQLIO 3TOH nporpaMMLI 
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Puc.S. 0CfiWIIIOZpaMMbJ: 
aj UHIIeHCU6HOCIIb ny'II(Q JIOep yzAepooa, 
6/ fleHIIp IIJIJICeCIIU pacnpeOeAeHUJI UHIIeHCU6HOCIIU ny'IKO, 
6/ a6COAIOIIHQJI 6eAU'IUHa IUUpUHbl pacnpeOeAeHUJI UHIIeHCU6-
HOCIIU ny'IKa. 
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B03MO)I(Ha npoaepKa pa6oTLI mo6Lix Mo,nyneii KAMAK ,BcTaB

JieHHLIX B aBTOHOMHLIH KpeiiT. 

4.4. Pe3yAblla111bl 

Bo BpeMJI Ka)l(,noro UHKJia ycKopeHHJI Ha OCUHJIJIOrpatl> 

BLI,IJ;aiDTCJI KpHBLie HHTeHCHBHOCTH nyqKa, reoMeTpuqeCKOrO 

paCDOJIO)I(eHHJI ueHTpa TJI)I(eCTH H a6COJUOTHOH BeJIHqHHbl 

WHpHHLI pa,nHaJILHOrO pacnpe,neJieHHJI HHTeHCHBHOCTH nyqKa 

Ha ypOBHe DOJIOBHHbl MaKCHMaJILHOrO 3HaqeHHJI DOKa3aHHH 

cqeTqHKOB /CM. pUC. 3/. 
OcuuJIJiorpaMMbl npuae.neubl ua puc. 5. 
Henocpe,ncTaeuuaJI o6pa6oTKa npHHHMaeMoii uutl>opMauuu 

B Ka>K,IJ;OM UHKJie CKaHHpOBaHHJI D03BOJIHJia CHCTeMe pa6oTaTL 

B peaJILHOM MaCWTa6e BpeMeHH, qTo ,naeT B03MO)I(HOCTL 

,neiiCTBOBaTL CO cpaBHHTeJILHO MaJibiM 06beMOM onepaTHBHOH 

DaMJITH. 

libiCTpo,neiiCTBHe aBTOHOMHOH CHCTeMbl B ODHCaHHOM pe

)I(HMe pa6oThl onpe,neJIJieTcJI apeMeHaMH onpoca cqeTqHKOB 

(t onpoc ) H o6pa6oTKH uutl>opMauuu ( t o6pa6 ). Muuu

MaJILHoe BpeMJI UHKJia CKaHHpuBaHHJI onpe,neJIJieTCJI KaK CYM

Ma :nux ,nayx apeMeH I puc. 6/. 

CKaHupobaHue 

ODpabOTt<: a 
UHqlOPMClU,UU 

I I f' I p t 

I ~ ~] ~ '(1 t 

npueM UH(llopMClL\· 
co C4eT4uKo~ r---...J.__J. __ ___.JL-.L...--t 

a) tobpa~.~ tc..:aH. 

I b,!' ~/' .t 

I I/ X I '/ ~ t 

1---_J___,l_ ___ L.-_,___ t 

6) t o6pa~. <'. t CI<.CH. 

Puc.6. BpeMeHHaJI c)uazpaMMa pa6omr,z aemoHOMHOU cucmeM&I 
MOHUIIIOpupoeaHUJI eHympeHHeZO JIOepHOZO ny'IKO CUHXpof}ja-
301/lpOHa. 

B ,nauuoii 24- KauanLuoii cucTeMe nonyqeubl cne,nyiDIUHe 

3HaqeHHJI : t onpoc =800 MKC, to6pa6 =2000 MKC. 
CucTeMa MO)I(eT pa6oTaTL c MHHHMaJILHLIM apeMeHeM 

UHKJia CKaHHpOBaHHJI 2,8 MC, T.e. C qacTOTOH CKaHHpOBaHHJI 
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350 KFl#. TaKHM o6pa3oM, oKa3blBaeTcJI B03MO)I(HblM a O.U.HOM 

IUIKJie YCKOpeHHJI 3a 4 C OT Ha'laJia HH)I{eKD;HH ,IJ.O llOJIHOrO 

BblBO,IJ.a ny'IKa H3 KOJibl~a yCKOpHTeJIJI llOJiy'laTb 1400 OTC'Ie· 

TOB. 

YKa3aHHble BpeMeHa B TaKOH MHOrOKaHaJibHOH CHCTeMe, 

B nepBOM npH6JIH)KeHHH, JIHHeHHO 3aBHCJIT OT 'IHCJia KaHaJIOB. 

llepe'leHb pa3JIH'IHblX nporpaMM ,IJ.JIJI aBTOHOMHOH CHCTe-

Mbl npHae.u.eu c u;enLIO noJicHeHHJI rH6KOCTH MISKA npH 

ee npHMeHeHHH ,IJ.JIJI ynpaBJieHHJI 3KCnepHMeHTOM. 

5. 3AKJIIOfJEHHE 

MISKA JIBJIJieTcJI CHCTeMoii, KOTopaJI MO)I{eT uaiiTH 

WHpOKOe npHMeHeHHJI KaK MHKpo-3BM HJIH KaK CHCTeMa 

ynpaaneHHJI. HMeiO~eecJI nporpaMMHoe o6ecneqeuHe no3BOJIJI· 

eT npocTo H y.u.o6uo pa6oTaTL c MISKA. 

B cnyqae npHMeHeHHJI B cHcTeMax ynpaaneHHJI 3KcnepH-

MeHTOM MISKA oco6eHHO npHro.u.ua .U.JIJI 3a.u.aq B peanL-

HOM MacwTa6e apeMeHH: 

- B MHKpoceKYH.IJ.HOM ,IJ.Hana30He, eCJIH KpOMe 3a,IJ.a'IH 

c6opa HHiiJOpMaiJ;HH He06XO,IJ.HMbl TOJibKO npOCTble onepau;HH; 

- B MHJIJIHCeKyH,IJ.HOM ,IJ.Halla30He, B CJiyqae orpaHH'IeH· 

uoro o6'beMa 3a.u.aq o6pa6oTKH HHiiJopMau;HH; 

- B Me,IJ.JieHHbiX CHCTeMaX C OTHOCHTeJibHO 06WHpHbiMH 

npou;eccaMH o6pa6oTKH HHiiJopMau;HH HJIH .U.JIJI 3a,IJ.a'l c6opa 

HHiiJopMau;HH c nocne.u.yrome:ii o6pa6oTKoii B pe)I{HMe off -line. 
llpHMeHeHHe MISKA oco6e.ftHO u;enecoo6pa3HO, _ecnH 

3TO ll03BOJIHT llOCTpOHTb aBTOHOMHYIO CHCTeMy HJIH eCJIH 

,IJ.OCTHraeTCJI 3Ha'IHTeJibHOe yMeHLWeHHe 06'beMa HHiiJOpMaiJ;HH, 

nepe,IJ.aBaeMOH Me)I{,IJ.y ,IJ.aHHOH CHCTeMOH H BbiWeCTOJI~e:ii 

MHHH·3BM. 

KpoMe Toro, MISKA no3BOJIJieT aBTOMaTH3HposaTb 

TaKHe 3KCnepHMeHTbl, B KOTOpbiX ,IJ.O CHX nop H3- 3a 60JibWOH 

CTOHMOCTH MHHH·3BM npHMeHeHHe cpe,IJ.CTB Bbi'IHCJIHTeJibHOH 

TeXHHKH He 6biJIO onpaB,IJ.aHHbiM. 

Ha npnMepe ucnonL30BaHHH MISKA .U.JIH MOHHTOpHpoaa-

HHH BHyTpeHHero JI,IJ.epuoro ny'IKa CHHXpo4Ja30TpOHa nB3 

OHRH, .u.eMOHCTpupyiOTCH ee ru6KHe B03MO)I{HOCTH npHMeHe

HHH B 3KCnepHMeHTe. 
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