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1. BBeAeHMe 
8 ,QaHHOH pa60Te CO,Qep>KiitTCfl OnlitcaHiite KOMnneKca nporpaMM ,D.llfl 

asToMaTiit31itposaHHm1 ClitCTeMbl ynpasneHiitfl ECR-IitCT04HiitKOM litOHOB, 
pa3pa6oTaHHOH Ill 3KCnnyaTiitpyeMOH Ha CTeH,Qe EL\P B Jla6opaTOplitl!l 
fi,QepHblX peaK~IitH OVIfiVI. nplit pa3pa6oTKe KOMnileKca nporpaMM 6bl11 
nplitMeHeH MeTO,Q 06beKTHO-OpliteHTiitpOBaHHOrO nO,QXO,Qa, OnlitcaHHbiH B [1]. 

2. 0CHOBHOe Ha3Ha'leHMe, KpaTKOe OnMCaHMe 06'beKTa 
ynpaaneHMH 

AsToMaTiit31itposaHHafl ClitCTeMa ynpasneHiitfl ECR-IitCT04HiitKOM I!IOHOB 
npe,QHa3Ha4eHa ,D.llfl ,QI!ICTaH~IitOHHOrO ynpaBileHiitfl ycTaHOBKOH aKCiitai1bHOI.1 
litH>KeK~Iitlit Tfi>KeilbiX litOHOB, a TaK>Ke aBTOMaTiit4eCKOrO CHfiTiitfl lit o6pa6oTKiit 
cneKTpos litOHOB lit3 ECR-IitCT04HiitKa. 

AnnapaTHO-IitHTepcpeHcHafl YaCTb ClitCTeMbl ynpasneHiitfl peai11it3osaHa 
Ha 6a3e ,Qsyx KpeHTOB KAMAK, nocne,QoBaTeilbHO nplitcoe,QiitHeHHbiX yepe3 
KOHTponnep KK011 lit litHTepcpeHCHYIO nilaTY nVI021 K KOMnbiOTepy PC-486. 
,!J,nfl ynpaBI1eHiitfl, litH,QiitKa~litlit lit lit3MepeHiitfl litCnOI1b30BaHO 120 ~litcppOBblX lit 
50 aHanoroBbiX clitrHanos. 

Pa3pa6oTaHHbll.1 KOMnneKc nporpaMM ,D.llfl asToMaTiit31itposaHHOH 
ClitCTeMbl ynpasneHiitfl ECR-IitCT04HiitKOM litOHOB no3BOI1fleT BblnOilHfiTb 
cne.QYIOIJ..IIite cpyHK~Iitlit: 

nonHoe ynpaBI1eHiite ECR-IitcT04HiitKOM; 
ynpasneHiite CB4-reHepaTOpoM; 
ynpaeiieHiite litCT04HiitKaMiit cTa61iti11it31itposaHHoro TOKa VICT1 lit VICT2; 
ynpaBI1eHiite BaKYYMHOH ClitCTeMOH; 
ynpasneHiite MOTopaMiit; 
o6pa60TKa cneKTpOB litOHOB B ,QByx pe>KiitMaX litH>KeKTOpa - B pe>KiitMe 
aBTOMaTiit4eCKOrO CHfiTiitfl cneKTPOB litOHOB, nonyYaeMbiX lit3 litOHHbiX 
litCT04HiitKOB,Iit B pe>KiitMe aBTOMaTiit4eCKOI.1 HaCTPOHKiit lit no,Q,Qep>KaHiitfl 
napaMeTpos litH>KeKTopa. 

3. OnMcaHMe norM'IeCKOM CTPYKTYPbl KOMnneKca nporpaMM 
KoMnneKc nporpaMM ,D.llfl asToMaTiit31itposaHHOH ClitCTeMbl 

pa3pa6oTaH Ha 6a3e rpacplitYecKoro fl3b1Ka nporpaMMiitposaHiitfl LabVIEW 
ver.3.1 cplitpMbl National Instruments. KoMnneKc nporpaMM cpyHK~IitOHiitpyeT s 
cpe,Qe - WINDOWS-95, WINDOWS NT. CTPYKTYPa nporpaMMHo
TeXHiit4eCK11tX cpe,QCTB asTOMaTiit31itposaHHOH ClitCTeMbl ynpaBI1eHiitfl ECR
IitCT04HiitKOM npe,QCTasneHa Ha plitC. 1. 
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3.1. OnucaHue cmpyKmypHou cxeM&I 
CTpyKl)'pHaR cxeMa KOMnneKca nporpaMM npeACTaeneHa Ha p111c.2. 
noACIIICTeMa IIIHTepcpeMca C onepaTOpOM AaeT B03MO>KHOCTb 

nOilb30BaTemo 1..1epe3 naHeillll ynpaeneHIII~ «Front Panel's», Ha KOTOpbiX 
111306pa>KeHbl 06beKTbl ynpaBileHIII~ Ill IIIHAIIIKal..lllllll, B3aiiiMOAeHCTBOBaTb C 
CIIICTeMOH, a IIIMeHHO: BblnOilH~Tb nOArOTOBKY ycTaHOBKIII C aKCIIIailbHbiM 
IIIH>KeKTOpOM K pa6oTe, BKiliO"'aTb Ill BbiKiliO"'aTb CIIIIlOBble arperaTbl, 
npoeep~Tb pa6ory OTAeilbHbiX 6110KOB, BblnOilH~Tb HaCTpOHKY napaMeTpOB 
Ail~ nOilyYeHIII~ nyYKa IIIOHOB, a TaK>Ke CH~TIIIe cneKTpOB IIIOHOB, 
aBTOMaTIIIYeCKYIO 111 PY"'HYIO o6pa60TKY cneKTpoe, apx111Ba1..111110 pe3YilbTaToe 
3KcnepiiiMeHTa. 

noACIIICTeMa IIIHcpopMai..IIIIOHHOH KOMMYHIIIKal..lllllll C03AaeT Ill 
nOAAep>KIIIBaeT IlOrlll"'eCKYIO CB~3b Me>KAY cplll3111"1eCKIIIMIII 06beKTaMIII 
ynpaBileHIII~ Ill IIICCileAOBaHIII~ Ill IIIX rpacplll"'eCKIIIMIII 111306pa>KeHIII~MIII, a TaK>Ke 
o6ecneYIIIBaeT AOCTYn K o61.1..1111M AaHHbiM 1113 pa3HbiX vi-nporpaMM. 
nporpaMMHa~ CB~3b Me>KAy rpacplll"'eCKIIIMIII 06beKTaMIII Ill cplll3111"1eCKIIIMIII 
YCTPOHCTBaMIII ocyl.l..leCTBil~eTc~ Yepe3 noriiiYeCKIIIe IIIHcpopMai..IIIIOHHble 
KaHailbl, KOTOpble on111caHbl KaK CTPYKTYPa AaHHbiX e Ta6111111..1e GlobTabl.vi. 
Ta6111111..1a GlobTabl.vi. pacnono>KeHa Ha OTAeilbHOH naHeillll ynpaeneHIIIR B 
npo1..1ecce npoeKTIIIpoeaHIII~ CIIICTeMbl ynpaeneHIII~ Ta6111111..1a GlobTabl.vi. 
3anOilH~eTCSI IIIHcpOpMal..lllleH 0 KaHailaX, TeM caMbiM C03AaeTC~ nOilHoe 
on111caH111e o6beKToe ynpaeneHIIIR 

noACIIICTeMa B3aiiiMOAeHCTBIII~ C annaparypoH o6ecne"'IIIBaeT 
!-!e!"!ocp~TM~~o~oe ynpaaneHIIle q,llt3~YeCKIIIM o6o~y.ooeat~llleM 111 o6beKTOM 
IIICCileAOBaHIII~ [2). npoTOKOil B3aiiiMOAeHCTBIII~ pea1111130BaH CileAYIOI.I..IIIIMIII 
ypOBH~MIII ynpaBileHIII~: 

ynpaeneHIIIe IIIHTepcpeHCHOH nnaTOH nJ,-1021; 
ynpaeneHIIIe KOHTPOililepoM KK01 KPeHTa KAMAK [8); 
ynpaeneHIIIe OTAeilbHbiMIII 6noKaMIII-CTaHI..IIII~MIII KAMAK [2); 
ynpaBileHIIIe cplll3111"1eCKIIIMIII yCTpOHCTBaMIII ynpaBileHIII~ Ill OObeKTOM 
IIICCileAOBaHIII~, AaHHbiH ypoeeHb KaK pa3 Ill o6ecne"'IIIBaeT 
B03AeHCTBIIIe onepaTOpa Ha ynpaBil~IOI.I..IIIIe 3IleMeHTbl ycTaHOBKIII. 

8 COOTBeTCTBIIIIII C 3TIIIM B noACIIICTeMy B3aiiiMOAeHCTBIII~ C 
annaparypOH BXO~T nporpaMMbl ynpaBileHIII~ IIIHTepcpeHCHOH nilaTOH nJ..102; 
nporpaMMbl, 3aAa101.1..1111e ynpaBI1~101.1..1111e cpyHKI..IIIIIII Ail~ KOHTPOilnepa KK011 
KpeHTa KAMAK; nporpaMMbl, B3aiiiMOAeHCTBYIOI.I..IIIIe c 6noKaMM (cTaHI..IM~MM) 
i<peMTa KAMAK, KOTOpble M Ocyl.l..leCTBil~IOT BBOA M BbiBOA I..IMcppOBOM M 
aHanoroaoM MHcpopMai..IMM. OnlllcaHIIIe vi-cpyHKI..IMH Ail~ pa6oTbl c MOAYil~MM 
KJ)eMTa KAMAK npMBeAeHo e [2]. 
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ECR-~CTOYH~KOM ~OHOB 

I 
I I I 

noAC~CTeMa noAC~CTeMa noAC~CTeMa 
~HTepcpeii1ca c ~HcpOpMal.I~OHHOii1 B3a~MOAeii1CTB~fl C 
onepaTopoM KOMMYH~Kal.l~~ .- annaparypoii1 

"Front Panel's" c "Front Panel's"- nporpaMMbl, 

rpacp~YeCK~M~ c rno6anbHbiM~ ~ 
ynpaanfliOUl~e 

- cp~3~YeCK~M~ 
o6beKTaM~ nepeMeHHbiM~ 

o6beKTaM~ 

nporpaMMbl 
nporpaMMbl, KOMMYH~Kal.l~~ 

"Front Panel's"-
I-- rpacp~YeCK~X ~ BblnOilHfliOUj~e 

A!lfl pa6oTbl co cp~3~YeCK~X 
~ cpyHKI..I~~ KAMAK 

cneKTpaM~ 06beKTOB 

nporpaMMbl, 

I 
~ nporpaMMbl I I nporpaMMbl I 

BblnOilHfliOUj~e AOcryna K AaHHbiM ynpaaneH~fl nnaToii1 - -oopaoOTKY cneKTpoa I IVIU£1 

P111c.2.CTPYKTYPHast cxeMa nporpaMMHoro o6ecne1.1eHIIIS1 

aeToMaTIII3111poeaHHOH CIIICTeMbl ynpaeneHIIISI ECR-IIICTO"'HIIIKOM IIIOHOB 

4 

3.2. OnucaHue naHeneu ynpaeneHUR 

Anst ynpaeneHIIISI ECR-IIICTO"'HIIIKOM pa3pa6oTaHbl CI19AYIOL1.1111e naHeillll 

ynpaBI19HIIISI (3-7): 

ECR_PSMY.vi - naH9Ilb BXOAa B CIIICTeMy, KOTOpast 3all.llllll.la9T CIIICTeMy 

OT HecaHK~IIIOHIIIpoeaHHoro AOCTYna. BillA 3TOH naHeillll 1113o6pa~eH Ha 

p111C.3. KoMni19KC nporpaMM Hai.IIIIHaeT CBOIO pa60TY C OTKpbiTIIISI 3TOH 

naH9Illll. npeAJ1araeTCSI BB9CTIII IIIMSI nOilb30BaT9IlSI (onepaTopa) Ill 

naponb. nocne ycnewHoro BBOAa naponst OTKpbiBaiOTCSI ynpaBilSIIOUIIIIe 

naHeillll. B CIIICT9M9 IIIM99TCSI B03MO~HOCTb orpaHIII"'IIIBaTb Ha6op 

ynpaBilSIIOUIIIIX naH9I19H AilS! AOCTYna B COOTB9TCTBIIIIII C paHroM 

onepaTopa; 

ECR_MAIN.vi - naHeilb ynpaeneHIIISI maBHbiMIII napaMeTpaMIII CIIICTeMbl. 

BillA naHeillll c rnaeHbiMIII napaMeTpaMIII 111306pa~eH Ha p111c. 4. Ha 3TOH 

naHeillll ynpaBI19HIIISI OT06pa~9Hbl IIIHAIIIKaTOpbl 06Uiero COCTOSIHIIISI BC9X 

nOACIIICT9M ycTaHOBKIII Ill BbiB9A9Hbl 06b9KTbl AJlSI 06Uiero ynpaBI19HIIISI 

npOB9A9HIII9M 3KCnepiiiM9HTa. 

ECR_ISTS.vi - naHeilb ynpaeneHIIISI IIICTO"'HIIIKaMIII cTa6111I11113111poeaHHOro 

TOKa. naH9Ilb npeACTaBileHa Ha piiiC. 5. 3Ta naH9Ilb AaeT B03MO~HOCTb 
ynpaBilSITb ABYMSI IIICTO"'HIIIKaMIII CTa6111I11113111pOBaHHOro TOKa, a IIIM9HHO: 

BKiliO"laTb/BbiKiliO"laTb CIIII10B09 niiiTaH1119, BKiliOI.laTb/BbiKiliOI.laTb TOK B 

Harpy3KY, ynpaBilSITb ycTaBKOH B9Illll"l111Hbl TOKa, c6paCbiBaTb TOKOBYIO 

Harpy3KY B Hyilb, BblnOilHSITb 06UIIIIH aeapiiiHHbiH c6poc. KpoMe Toro, Ha 

naHeilb BbiB9A9Ha IIIHcj:>OpMa~IIISI 0 COCTOSIHIIIIII IIICTO"'HIIIKOB niiiTaHIIISI Ill 06 

Cttsi:ipl1i'iHbi~ l;rifMCIJid~. C-6L4riti\ \c.yMIYiea!)Hoi~J citli21JV1Vinolili '-VI' HCifl tsou:st::Aen 

111 Ha maeHyiO naHeilb. YnpaeneHIIIe ycTaBKOH eeiliii"'IIIHbl TOKa eo3MO~Ho 
Ta~e BblnOilHSITb C maBHOH naH9Illo1. 

ECR_MOTOR.vi - naHeilb ynpaeneHIIISI MoTopaMIII. BillA naHeillll 

ynpaBI19HIIISI MOTOpaMIII npeACTaBI19H Ha PIIIC. 6. C 3TOH naHeillll 

ocyll.leCTBilsteTcst ynpaeneHIIIe ABIII~eHIIIeM 3aABIII~eK Alllacj:>parMbl, l1.19Illll 111 

T.A. 
ECR_UHF.vi- naHenb ynpaeneHIIISI CB4-reHepaTopoM. BillA 3TOH naHeillll 

111306pa~eH Ha p111c. 7. C 3TOH naHeillll ocyll.leCTBilsteTcst BKiliO"leHIIIe 

reHepaTopa CB4 111 ycTaHOBKa Heo6xOAIIIMOH MOUIHOCTIII reHepaTopa. Ha 

naHeilb BbiB9A9Ha IIIHAIIIKa~IIISI 0 COCTOSIHIIIIII reHepaTOpa Ill OTpa~eHH09 

3Ha"l9HIII9 ycTaHOBI19HHOH MOUIHOCTIII. B03MO~HOCTb 1113M9H9HIIISI 

MOUIHOCTIII reHepaTOpa Ill KOHTpOilb ee OTpa~eHHOrO 3Ha1.19HIIISI IIIM99TCSI Ill 

Ha naHenlll maBHbiX napaMeTpoe. 

ECR_VAC.vi - naHeilb KOHTponst 3a BaKYYMHOH CIIICTeMOH. BillA 

naHeillll c eaKYYMHOH CIIICTeMOH 111306pa~eH Ha p111c. 8. Ha 3TY naHeilb 

BbiB9AeHa IIIHAIIIKa~IIISI 0 COCTOSIHIIIIII BC9X KI110"19BbiX Y3I10B BaKYYMHOH 

CIIICT9Mbl Ill 3Ha"leHIIISI AaBI19HIIIH B BaKYYMHbiX YCTaHOBKaX. KHOnKIII 

BKI1101.19HIIISI BaKYYMHbiX ycTaHOBOK BbiB9A9Hbl Ha naH9Ilb maBHbiX 

napaMeTpoa. WKailbl co 3HaYeHIIIeM AaeneHIIISI a eaKYYMHbiX ycTaHoaKax 

Ta~e BbiB9A9Hbl Ha naHeilb maaHbiX napaMeTpoa. 
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ECR_ALARM.vi - naHeJlb, Ha KOTopyiO BbiBOAsnc~ asapi-11:1Hble Cl-1rHa1lbl 
scex nOACI-1CTeM. naHenb c asapi-11:1Hb1MI-1 c1-1rHanaM1-1 l-13o6pa>KeHa Ha 
PI-1C.9. np1-1 H8Jll-141-11-1 XOT~ 6bl OAHOfO 1-13 asapl-11:iHbiX Cl-1fH8JlOB Ha naHeJll-1 
rnasHbiX napaMeTpos aaropaeTc~ «1laMn04Ka» "Alarm". 
ECR_SPEC.vi - naHeJlb o6pa6oTKI-1 cneKTpos. naHenb All~ o6pa6oTKI-1 
cneKTpos npeAcTasneHa Ha p1-1c. 10. naHenb npeAH83Ha4eHa All~ 
H8CTpOI:iKI-1 napaMeTpOB I-1H>K9KTOpa, 8BTOM8TI-149CKOfO CH~TI-1~ cneKTpa, 
onpeAeneHI-1~ nono>KeHI-1~ 1-1 aMn111-1TYAbl ni-1KOB I-10HHoro TOKa, aan1-1c1-1 
nOJlY49HHbiX pe3y1lbT8TOB B Q:lal:iJlbl, BbiA841-1 I-1X Ha ne4aTb. 
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:> ECR_PSMY VI 1!1100 f3 

P1-1C.3. naHellb BXOAa B CI-1CTeMy 

P111c.4. naHeJlb ynpaaneHIIIS1 rnaBHbiMIII napaMeTpaMIII CIIICTeMbl 
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3.3. OnucaHue noeu..,ecKux KaHanoe 
nporpaMMHa~ CB~3b rpaqmYeCK~X 06beKTOB C peanbHbiM~ 

cp~3HYeCKHM~ ocyi..LieCTen~eTcH Yepe3 nor~YeCKHe ~HcpopMal..l~OHHbte 

KaHanbt, KOTOpbte on~caHbl KaK CTPYKTYPa ,qaHHbiX e Ta6n~l..le GlobTabl.vi. 
,[\nH BKJliO'IeH~51 B C~CTeMy HOBOfO Ql~3~'1eCKOfO 06beKTa ynpaeneH~51 HY>KHO 
C03,QaTb COOTBeTCTBYIOI..LI~IIi eMy rpacp~YeCK~IIi 06beKT Ha O,QHOIIi ~3 naHenel/i 
ynpaeneH~51 ~ CB513aTb HX nor~YeCK~M ~HQlOpMal..lHOHHblM KaHanOM, T.e. 
BHeCT~ B Ta6n~l..lY GlobTabl.vi Jan~Cb 0 HOBOM ~HQlOpMal..l~OHHOM KaHane. 

,[\11~ coKpai..LieH~H epeMeH~ ,qocryna o6beKToe ynpaeneH~~ K 
~HQlOpMal..l~OHHbiM KaHanaM np~ ~H~I..l~an~Jal..l~~ nporpaMMHOfO KOMnneKca 
Ta6n~l..la GlobTabl.vi nepeeo.Q~TCH eo BHyTpeHHee npe,qcTaeneH~e- Macc~e 
GlobNumlnfChann.vi, KOTOpbtlli pacnono>t<eH Ha ceoelli naHen~ ynpaeneH~H ~ 
,qocryneH .QJ151 ecex vi-nporpaMM. C TOIIi >t<e LlenbtO onT~M~Jal..l~~ 

rpacpHYeCK~e 06beKTbl, KOTOpble ~3HaYanbHO np~B513aHbl K 
~HcpopMal..l~OHHbiM KaHanaM no ~.QeHT~Ql~KaTopy e none "ldentName", 
np~e~JbtBatOTCH K KaHany no ~H.QeKcy e Macc~ee GlobTabiToGiobArray.vi. 

H~>t<e np~BO.Q~Tc~ cmtcOK nonelli HHcpopMal..l~OHHoro KaHana ~ ~x 

co,qep>t<aH~e: 

Name- nonHoe ~MH o6beKTa ynpaeneH~~-
ShortName KOpOTKoe ~MH o6beKTa ynpaeneH~H. cny>t<~T 
~,QeHT~Ql~KaTOpOM, no KOTOpOMy B npOI..leCce ~H~I..l~an~Jal..l~~ 

rpacp~YeCK~e 06beKTbl HaXO.Q51T CBOI!i ~HQlOpMal..l~OHHbllli KaHan ~ 
ycTaHaBn~BaiOT nor~YeCKYIO CB513b C H~M Ha BCe epeMH pa60Tbl C~CTeMbl 
\_/n_~_RJ1QJ • .,.fV!Q ~T"=J nr'\nt ton\lr'\..., 
.~··r---··-···"·· .; ..... --..-"'1 ..... ,....1f"'-

ShortName2N _I nfChannel. vi. 

nL '""'"••n~,..,..,., _.;.., .. _ .... - .......... _, . """"'""" ... -""'~ .. !!II!•-·· I.,....., ...... -IWIIWI-·1 

Status - cocTOHH~e KaHana, MO>KeT np~H~MaTb JHaYeH~H On ~n~ Off. 
lllcnonbJyeTC51 .QJ151 C~HXpOH~3al..l~~ 06MeHa ,QaHHbiM~ Yepe3 KaHan 
~CTO'IH~K--o6beKT Jan~CbiBaeT ,QaHHble B. KaHan ~ OTKpbiBaeT ero .QJ151 
YTeH~H. np~eMH~K-o6beKT Y~TaeT ,qaHHbte ~ JaKpbteaeT KaHan .QJ151 
YTeH~51. 

Type - T~n KaHana - KaHan MO>KeT 6btTb aHanorOBbiM ~n~ l..l~QlpOBbiM B 
COOTBeTCTB~~ C 06beKTOM ynpaeneH~51. 
lnfoF/ow- HanpaeneH~e o6MeHa : In - eeo,q ,qaHHbiX, Out- -BbtBO.Q. 
Jum - np~3HaK Jan~c~ e >t<ypHan npoToKona o6MeHa. Mo>t<eT np~H~MaTb 
JHaYeH~R On ~n~ Off. 
Group - np~3HaK np~Ha.QJle>KHOCT~ KaHana K rpynne HecTaH,qapTHbtX 
ycTpollicTe CB513~ c cp~3~YeCK~M~ o6beKTaM~. AnR ¢~3~YeCKHX o6beKTOB,, 
nO,QKJliOYeHHbiX Yepe3 CTaH,QapTHble aHanorOBbte ~n~ nor~YeCK~e 6nOKH 
KAMAK, none ~MeeT 3HaYeHHe Stand. 
Items -3ape3epe~poeaHHoe none. 
C- HOMep KPelliTa KAMAK. 
N- HOMep CTaHI..l~~ B KpelliTe KAMAK. 
A Wist- a,qpec no,QcTaHI..lHH e 6noKe KAMAK ~n~ HOMep IIICT. 
Winv- np~3HaK HHeepcHoro ~n~ npRMOro KO.Qa np~ o6MeHe ,qaHHbtMH. 
Maska - MacKa eeo,qa ~n~ Bbteo,qa ,QaHHbtx. 
Coeff- K03QlQlHI..lHeHT yc~neH~R - Kamt6poeoYHoe 3HaYeH~e. 
DataCu"- TeKYI..Liee 3HaYeHHe .QSHHbiX o6MeHa. 
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Case\t-aut- B 38BHCHMOCTH OT ycTpOMCTBa HnH HOMep nOAK11104eHHfl, HnH 
BpeMR 3SAep)f(J(H npH BblnOnHeHHH onepSI..IHH 06MeHa C ycTpOMCTBOM. 
F\Com - BblnOnHReMSfl cpyHKI..IHfl HnH KOMSHAS. Ans:~ ycTpOMCTB 
CTSHASPTHoro nOAK11104eHHR - 3TO eCTb BblnonHReMaR cpyHKI..IHR KAMAK, 
Anfl 6nOKOB CBR3H C HCT04HHKSMH CTS6HnH3HpOBSHHOrO TOKS - 3TO 
BblnOnHReMaR KOMSHAS. 
Panel - HAeHTHcpHKSTOp naHenH ynpaeneHHR, HS KOTOpOM HSXOAHTCR 
rpacpH4eCKHM 06beKT. 0AHH 11 TOT >Ke 06beKT MO>KeT HSXOAHTbCR HS 
HeCKOnbKHX naHens:~x ynpaeneHHR . 
W\lstDat - HOMep norH4eCKOM HO)f(J(H HnH 1..111cppoeoro perHCTpa HS 
ycTpOMCTBSX CBfi3H C cpH3H4eCKHMH 06beKTSMH. 
Nobj- HoMep rpacpH4ecKoro o6beKTa Ha naHenH ynpaeneHHR 

Ta6nHI..IS GlobTabl.vi c nonHbiM onHcaHHeM HHcpopMSI..IHOHHbiX 
KaHanoe ci-eHAS ELW npHBeAeHa B npHno>KeHHH A. 

AocTYn K ASHHbiM Anfl rpacpH4eCKHX (BHPTYSnbHbiX) o6beKTOB 
o6ecne4HBSeTCfl MHO>KeCTBOM cpyHKI..IHM {setVirtCann(VirtObj,lnfCann)} 11 
{getVirtCann(VirtObj,lnfCann)}. K 3THM MHO>KeCTBSM OTHOCRTCR cneAyiO~He 
nporpaMMbl 113 6H6nHOTeKH IST.LLB: AnalogDataOut.vi, BCDToNummer.vi, 
CSSFinfChannel. vi, DataContr&Data. vi, HV1.51nfChannel.vi, HV1.50ut.vi, 
HV2011nfChannel. vi, HV201 Out. vi, HV31nfChannel. vi, HV30ut. vi, 
lnRegKP005.vi, lstCurrRead.vi, lstCurrWrite.vi, istDataContr&Data.vi, 
istDataOn/Off&DataCont. vi, istDataOn/Off. vi, lstOnOffButt. vi, Is tRead_ S. vi, 
lstRead S D.vi, lstStatusRead.vi, lstStatusWrite.vi, lstUnconditExecComm.vi, 
lstWrite -C~i. lstWrite C D:vi, KV007Delay.vi, LogicaiChannToCreate.vi, 
oopLogiCal.vi, On/OtiDUtton.vi, OutContrCurrLon.vi, OutRegKB007.vi, 
OutR~gi(8007Z.vi, SetlnfChann.vi, UnconditCommDate.vi. 

3.4. OnucaHue noocucmeM&I 8800a/8&18008 

nporpaMMbl 06MeHa ASHHbiMH HHcpOpMSI..IHOHHbiX KSHSnOB C 
cp113H4eCKHMH 06beKTaMH ocy~eCTBJlfiiOT BBOA 11 BbiBOA LIHcppoBOM 11 
aHanoroeoM HHcpopMai..IHH Ha KPeMTax KAMAK. Onepai..IHH o6MeHa c 
cpi13H4eCKHMH 06beKTSMH BblnOnHRIOTCfl nocneAOBSTeJlbHO, KSK OAHH 
Bbi4HcnHTenbHbiM npo1..1ecc. EcnH OTKPbiTa rnaeHafl naHenb MAIN.VI, TO 
BblnOnHRIOTCR nporpSMMbl 06MeHa, HSXOAfi~HeCSI Ha 3TOM naHenH. EcnH 
OTKPbiTbl naHenH OTAenbHbiX noACHCTeM, BbmonHfiiOTCfl nporpaMMbl o6MeHa, 
HSXOAfi~HeCfl HS 3THX naHenfiX 11 TOnbKO C YCTpOMCTBSMH, BXOAfi~HMH B 
COOTBeTCTBYIO~YIO nOACHCTeMy. Bee 3TH cpyHKLIHH HCnonb3YIOT nporpaMMbl 
ynpaeneHHR KAMAK, co6paHHble B 6H6nHOTeKY KK011. B 3TY 6H6nHoTeKY 
BXOAfiT cneAYIO~He rpynnbl nporpaMM. 

nporpaMMbl ynpaeneHHR nnaTOM mi1021. K 3TOM rpynne nporpaMM 
OTHOCfiTCfl cneAyiO~He nporpaMMbl: POKE.VI, PEEK.VI, DELAY.VI, 
READ_B.VI, READ_D.VI, WRITE_C.VI, WRITE_B.VI, WRITE_C_D.VI. 
nporpaMMbl ynpaeneHHfl KOHTPOililepoM KPeMTS KK011. K 3TOM rpynne 
nporpaMM OTHOCfiTCfl cneAYIO~He nporpaMMbl: MNAF.VI, CFSA.VI, 
CBSA.VI, CSUBR.VI, REGIN.VI, GET_I.VI, GET_LN.VI, 
GET_Q.VI,GET_X.VI, SET_C.VI, SET_I.VI, SET_Z.VI, 
WRIT_COM_DATE.VI, WRIT_COM.VI, READ_DATA.VI. 
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nporpaMMbl ynpaeneHI1fl CTaHAapTHbiM11 "KaMaKOBCKI1MH" 6noKaMI1. K H11M 
OTHOCfiTCfl TaKI1e nporpaMMbl: READ_KA9.VI, READ_KB7.VI, 
READ_KP5.VI, WRITE_KA9.VI, WRITE_KB7.VI, ADBCREAD.VI. 

4. AnropHTM pa6oTbl KOMnneKca nporpaMM 
KOMnneKC nporpaMM Ha411HaeT CBOIO pa60TY C OTKpbiTHfl naHenl1 -

BXOAa B CI1CTeMy. npeAnaraeTCfl BBeCTH IIIMfl nonb30BSTenfl (onepaTopa) 11 
naponb. nocne ycnewtloro BBOAa naponfl, OTKpbiBaiOTCfl ynpaenfiiOLl.lllle 
naHenl1. B CIIICTeMe npeAycMoTpeHa B03MO>KHOCTb orpaH114eHIIIfl AOCTYna 
nonb30BaTem'l K ynpasnfii0Ll.II1M naHenRM B COOTBeTCTBI1111 C ero paHrOM. 

np11 OTKpbiTIIIIII n1060M 1113 ynpaBnRIOLl.IIIIX naHeneM npOIIICXOAI1T 
11HI11..111anl13al..ll1fl 111HcpOpMai..II10HHbiX KaHanoB, 11X np111Bfi3Ka K cp1113114eCKIIIM 11 
rpacplt14eCKIIIM 06beKTaM. 

Bbi411Cnlt1TenbHbllii npo1..1ecc opraHit130BaH ABYMfl nocneAOBaTenbHbiM11 
I..IIIIK11aMIII: 1..111K110M 06MeHa AaHHbiMIII Me>KAy rpacpl14eCKIIIM11 06beKTaMI1 11 
111HcpOpMai..II10HHbiM11 KaHanaMI1 Ill I..IIIIK110M 06MeHa AaHHbiMI1 Me>KAy 
111HcpOpMai..II10HHbiM11 KaHanaMI1 11 cp11131114eCKI1MIII 06beKTaMIII ynpasneHIIIfl. 

8 1..111K11e 06MeHa AaHHbiMIII Me>KAy rpacplt14eCKI1MI1 06beKTaMIII 11 
11HcpopMai..II10HHbiM11 KaHanaMIII, o6beKTbl napannenbHO APYr c APYrDM, 
Ka>KAbiM 4epe3 CBOIO nporpaMMy, pa6oTaiOT CO CBOIIIMIII 111HcpOpMa4HOHHbiMIII 
KaHanaMIII, 6epYT lllnlll KJlaAyT TeKYLl.lllle AaHHble, 3aKpb1BaiOT 111n11 OTKpbiBaiOT 
KaHan AnR nporpaMMbl, ynpasnfiiOLl.leM cp!t131114ecKIIIM o6beKTOM, 111 T.A. 

B 4111<11e o6MeHa AaHHbiMIII Me>KAy cp1113114ecKIIIMIII o6beKTaMI1 11 
111HcpOpMai..II10HHbiMIII KaHanaMIII BblnOnHs:!eTCs:! nocneAOBaTenbHbiM 4111<11 no 
111HcpOpMa4110HHbiM KaHanaM Ill, ecn11 KaHan OTKpbiT Ans:! onepa4111111 06MeHa, 
BblnOnHs:!eTCfl COOTBeTCTBYIOLl.las:l onepa4111s:1 C ¢1113H4eCKIIIM 06beKTOM. 

5. 3aKJ1to'leHHe 
0ni1CaHHbllli BbiWe KOMnneKC nporpaMM MO>KeT 6b1Tb 111CnOnb30BaH He 

TOnbKO KSK cpeACTBO HaCTpOMKIII Ill OTnSAKIII o6opyAOBaHIIIs:! B npo4eCce 
COJASHIIIfl cplt131114eCKIIIX ycTaHOBOK, HO 11 KSK CpeACTBO AHCTSH4HOHHOrO 
ynpasneHIIIS'I C06paHHOM yCTSHOBKOM, a TSK>Ke Ans:! o6pa60TKIII pe3ynbTSTOB 
npOBeAeHHOrO 3KCneplt1MeHTa. 

B nocTpoeHHH nporpaMMHoro o6ecne4eHIIIfl 6bm npi1.MeHeH MeTOA, 
OniiiCSHHbllli B (1). 

ABTOpbl Bblpa>KSIOT 6naroAapHOCTb 3a COTPYAHI-1'-IecTBO 11 COAeMCTBHe e 
pa6oTe 18.6. KYTHepY!, B.H. Ilorlo1HOBy, 8.0. rpoMOBy, A.A. EcppeMoey, 
H.IO. fl3Bio11..1KOMy. 
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ropcKasi E.A., CaMofulos B.H. Pl0-99-66 
OnHCaHHe KOMIDieKca nporpaMM asToMaTHJHposaHHOH 
CHCTeMbl ynpaBJieHHjj ECR-HCTO'IHHKOM HOHOB, 
peanHJosaHHoro s HHTerpHposaHHOH nporpaMMHOH cpeAe Lab VIEW 

B pa6oTe onHCbisaeTCjl nporpaMMHOe o6ecne'leHHe asToMaTH3HposaHHOH 
CHCTeMbi ynpaBJieHHjj ECR-HCTO'IHHKOM HOHOB, npeAHaJHa'leHHOH LlJljj JlHCTaHUH
OHHOro ynpaBJieHHjj YCTaHOBKOH aKCHaJibHOH HH)J(eKUHH Tjj)J(eJibiX HOHOB, aBTOMa
TH'IeCKOrO CHjjTHjj cneKTpa HOHOB HJ HOHHOfO HCTO'IHHKa H o6pa60TKH CneKTpOB 
HOHOB. 

Pa6oTa BbinOJIHeHa B Jla6opaTOpHH Bbi'IHCJIHTeJibHOH TeXHHKH H aBTOMaTHJa
UHH H HayqHOM ueHTpe npHKJia]lHbiX HCCJie]lOBaHHH 0115111. 
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Gorskaya E.A., Samoilov V.N. 
The Description of Programs Complex 
of Computer-Aided System for Control the ECR-Ion Source, 
Realized in LabVIEW Integrated Environment 
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The software of computer-aided system for control the ECR-ion source was 
described and intended for remote control over the heavy ions axial injection 
plant, automatic getting of ions spectrum from the ion source and ions spectrum 
processing. 
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