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B llHcI> OHHH Ha peaKTope HBP-2 neiicTByer HeiiTpOHHhIH n0:cppaKT<>­

MeTp no BpeMeHH nponeTa .[{H-2. B OCHOBHOM OH npenHa3HaqeH ,D;JI.fl npoBe,ne­

HH.fl n0:cppaKI.J;HOHHbIX 3KCnep0:MeHTOB, Tpe6yrom;0:x 6oJiblllOH CBeTOCHJibl 0: 

yMepeHHOro pa3pellleHH.fl. B qacTHOCTH, Ha HeM Be,nyTC.fl 0:ccne,nOBaHH.fl cpa3o­
BbIX nepexonoB B KpHCTannax, HeC00:3MepHMO MO,!J;YJiffPOBaHHblX CTpyKTyp, 

nepeXO,!J;HblX npou;eccoB MaJIOH ,D;JIHTeJibHOCTH, MYJibTHCJIOHHblX ,IJ;JIHHHOnep0:-

0AHblX cTpyKTYP 0: np. 
PerncTpau;H.fl ,D;HcppaKI.J;HOHHOll HHq>OpMaI.J;HH Ha .[{H-2 np00:3BO,IJ;HTC.fl B na­

paJIJieJibHOM peiK0:Me: pa3BepTKa cneKTpa Bcerna ocym;ecmJI.J1erc.J1 no Bpe­
MeHH nponera 0:, B cnyqae npHMeHeHH.fl n030:I.J;HOHHO-qyBCTB0:TeJibHblX nereK­
TOpOB, no O,IJ;HOH HJIH ,D;BYM yrJIOBbIM KOOp,D;HHaTaM. 

IlpH C03,D;aHHH 0:3Mep0:TeJibHO-Bbiqgcn0:TeJibHOrO MO,!J;YJI.fl .[{H-2, BKJiroqa­
rom;ero CHCTeMbl per0:cTpau;0:0:, ynpaBJieHH.fl, KOHTPOJI.fl, BH3yaJIH3aI.J;HH, npen­
BapHTeJibHOH o6pa60TKH 0: XpaHeHH.fl 0:Hq>QpMau;0:0:, yqHTblBaJIHCb cnenyrom:0:e 
o6cTmITeJibCTBa: HMnyJibCHbIH xapaKTep pa60Tbl 0:CTOqffHKa HeHTpOHOB, _i:ia­
panneJihHOCTL per0:cTpau;m1, MHoroMepHOCTh H3MepHeMi.1x cneKTpoB, Heo6xo­
,n0:MoCTb HaKOnJieHH.fl 6oJiblll0:X 061,eMOB HHq>opMau;0:0:, qacra.JI CMeHa peiKHMa 

pa60Tbl yCTaHOBKH. 
3a BpeMHCHaqana C03,D;aHH.fl 0: 3KCnnyaTau;0:0: ycTaHOBKH ,D;h-2 (1978 r.) 

,neTeKTOpHaH annapaTypa 0: 3JieKTpOH0:Ka ~0:cppaKTOMeTpa npOIIIJIH HecKOJib­
KO 3TanoB pa3BHTH.fl, qacTHqffO OTpaiKeHHblX B ny6JIHKaI.J;H.JIX / l -

7 '· 

B Hacro.Jim;eii pa6oTe on0:caHa K0Hcp0:rypau;H.J1 annapaTypb1, pa6oTa Ha KO­
Topoii Be,D;efC.fl C 1989 r. OHa BKJiroqaer Ha6op nereKTOPOB C 3JieKTpOHHKOH, 

,D;Ba KaHana HaKonneHHH cneKTpoMeTpgqecKoii HHq>opMaI.1;0:0:, annapaTypy 
ynpaBJieHH.fl peiKHMaMH 0:3MepeHHH, MeXaHgqecKHMH · Y3JiaMH n0:cppaKTO­
Merpa 0: BHelllHHMH ycJIOBH.JIMH Ha o6pa3u;e. C0:creMa aBTOMaTH3aI.J;HH 3KCne­

p0:MeHTOB co3,naHa Ha 6a3e TI3BM PC/AT 0: annapacyphI KAMAK. 

1. .[{ETEKTOPhl 

Ha6op nereKTOpOB BKJiroqaer B ce6.JI HeHTpOHHbie nereKTOpbl Tpex TH­
noB (p0:c.l): "Toqeqffhie" neTeKTOPhI .[{-1, .[{-N, o,nHoKoop,nHHaTHhIH no3H­
I.J;HOHHo-qyBCTBHTeJihHhIH ,nereKTOp C BbICOKOOMHbIM aHO.D;OM (Ilq.[{) 12 1, 

,nByxKoop.u;HHaTHhIH HeiiTpoHHhIH .u;eTeKTop (.[{H.[{) 14 1• B 3aBHCHMOCTH OT 
npoBO.D;HMbIX 3KcnepHMeHTOB HCnOJib3YlOTC.fl .u;ereKTOpbl. O.D;Horo HJIH Hec­
KOJibKHX THnOB H COOTBeTCTBYIOIUa.JI 3JieKTpOHHa.fl annapacypa. 

i Dbie11h;~tm1ili\ ,mmtYt \ 
! liS-'!~lli,U~ Htc1;iJ10illllUI 
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Pnc. 1. «l>yHKUHOHaJU,HaJI cxeMa :meKTPOHHOll annapaTypbI Hel'iTpOHHOI'O ,D;HlppaK­

TOMeTpa llH-2, 

. B KatJeCTBe "TotJetJHhIX" )].eTeKT0p0B HCil0Jib3y"IOTCfI ra30Bble Heii:Tp0HHhie 
.11.eTeKTophI THna CHM18 1• ,Ilea H3 HHX - ,llM-1, ,llM-2, pacnonoiKeH_Hhie B 
HatJane H K0HUe Heii:TpOH0BO)].a, K0HTp0JIHPYIOT C0CT0fIHHe Heii:TpOHOB0)].a. 
,lleTeKTOphl ,ll-1, ,ll-N HCil0Jih3YI0TCfI )].JifI HCCJie)].0BaHHH o6pa3UOB B peiKHMe 
peanhHoro apeMeHu 19 1• 

OcHOBHhIM )].eTeKTopoM .11.ucppaKTOMeTpa fIBJifleTCfI o.n;HoKoop.11.nHaTHhlH 
n03HUHOHHo-tJyBCTBHTeJihHhIH )].eTeKTop Illl,ll, KOT0phrn Bhin0JIHeH a BH)].e 
UHJIHH)].pHtieCKoro Kopnyca )].HaMeTp0M 5 CM u )].JIHHOH 0K0JI0 50 CM. Con­
p0THBJieHHe aH0)].H0H HHTH - 1,5 KOM.- Han0JIHeHHe CtJeTtJHKa - KOM6HHHpo­
BaHHoe: 7 aTM3 He, 3 aTM Ar H 0,5 aTM CO2 • HanpFiiKeHue Ha aHo.n;e - oKono 
2,5 KB. llHCJIO rpynn, Ha K0T0poe C Il0M0IUhIO 3JieKTp0HHKH pa36HBaeTcfI 
Il0JIHafI )].JIHHa CtJeTtJHKa, M0iKeT 6hITh OT 1 )].0 64. Co6CTBeHHoe pa3perneHHe 
CtJeTtJHKa 5-7 MM. 

,llayxKoop.n;HHaTHhIH Heii:TpoHHhlH )].eTeKT0p ,llH,ll fIBJifleTCfI MH0r0HHTe­
B0H nponopuHOHaJibHOH mi.Mepoii:· MaTpHtIH0ro THna, Hano.mieHHOH CMeCbIO 
670 MM3 3 He, 5 aTM Ar, 34 MM3 CO2 • HanpmKeHue Ha aHo.n;e +3,2 KB, Ha Ka­
To.n;e - + 200 B. KonutJeCTBO HHTeii: B Ka)K)].oii: H3 .n;ayx nnocKOCTeii: - 32, pac­
CT0HHHe MeiK)].Y HHTfIMH - 5 MM. Il03HUHOHHoe pa3peweHHe .llH.ll - 0K0JI0 
6 MM, tJaCT0Ta perHCTpaum1 co6hITHH - )].O 500 Kru. 

2. 3llEKTPOHl1KA 

<l>yHKUHOHaJibHafI cxeMa 3JieKTp0HHOH annaparypbl Heii:Tp0HHOro )].Hq:>paK­
T0MeTpa .llH-2 noKa3aHa Ha puc.1. Curnanhl c .n;eTeKTopoa nocryna10T Ha co­
OTBeTCTay10mue npe.n;ycHJIHTeJIH (IlY) , )].HCKpHMHHaTophI, cpopMHpoBaTeJIH 
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(IlY-,ll<l>), ycumneJrn: (Y, Y,ll<l>). ,llanee CHrHaJihI npeo6pa3yIOTCFI a umppo­

aoii: BH)]. K0.11.Hp0BII.(HK0M H0Mepa )].eTeKTopa (KH,ll), ycTpOHCTBaMH onpe.11.e­
JieHHfI Koop.11.uHaT (YOK) , apeMeHHhIMH K0.11.HP0BII.(HKaMH (BK) , cpopMupo- . 
BaTeJifIMH K0)].0B (<l>K). KoMMyTaTOpOM ocymeCTBJifleTCfI Il0)].KJIIOtJeHHe K 
.11.BYM He3aBHCHMhIM .KaHanaM HaKonneHHf! KHl, KH2 :meKTp0HHKH Bh16paH­
HhIX THil0B )].eTeKT0p0B, HCil0Jih3yeMbIX B K0HKpeTH0M 3KCnepHMeHTe. 

KaHan HaKonneHHf! KHl npHMeHf!eTCfI B 0CH0BHOM npH HCCJie)].0BaHHH 
nepexo)].HhIX npoueccoa B o6pa3uax. HaKonneHHe HHcpopMauHH ocymecTBJifI- . 
eTCfI nocne.11.oaaTeJihHhIM 3anoJIHeHHeM o6nacTeii: 6ycpepHoro 3anoMHHaromero 
ycTpoii:CTBa B3Yl, 3a)].aaaeMhIM ycTpoii:CTB0M pa36ueHHfI naMFITH. B3Yl Mo­
iKeT C0CT0fITh H3 .11.BYX nonepeMeHH0 pa60TaIOIUHX 6JIOKOB. Ilo KaHaJiy KH2 
ocymecTBJifleTCfI HaKonneHHe B B3Y2. lliicpopMaUHfI H3 B3Yl, B3Y2 3arm­
ChIBaeTcf! Ha MarHHTHhIH .11.ucK Il3BM. 

3JieKTPOHHKa ynpaaneHHfI 06opy.11.oaaHHeM ycTaH0BKH ,llH-2 ynpaBJifleT 
noaopomoii: nnaTcpopMoii: c pacnonoiKeHHhIMH Ha Hen .11.eTeKTopaMH, a TaKiKe 
roHH0MeTp0M, ne'lhIO, B03)].eHCTBYIOII.(HMH Ha HCCJie)].yeMhIH o6pa3eu. 

2.1. 3JieKTpOHHKa perHCTpauHH H HaK0nJieHHfI )].aHHhIX 

PacCMOTpHM pa6oTy annaparyphl B . 3KcnepHMeHTax C npHMeHeHHeM 

Ha6opa "TotJetJHhIX" H Il03HUH0HH0-tJYBCTBHTeJihHbIX )].eTeKTopoB )].JifI 
HCCJie)].OBaHHH nepeX0)].HblX npoueccoa B K0H)].eHCHp0BaHHhIX cpe.n;ax ( CM. 
puc.1, 2 19 ' 101

). CnrHaJihI c "TotJetJ-
HhIX" )].eTeKT0p0B (KOJIHtJeCTBOM )].0 

32), ycuneHHhie npe.11.ycHJIHTeJIHMH­
cpopMupoaaTeJIHMH C )].HCKpHMHHaTo­
paMH ITY-.ll<l>, ccpopMHpOBaHHbie B 
CHrHaJihl TTn yp0BHfI, nocrynaIOT Ha 
K0)].Hp0BII.(HK H0Mepa )].eTeKT0pa 
KH,ll 11 0 1• KH,ll cpopMupyeT .n;eTeK­

TOpHhIH CHrHaJI, no K0T0p0MY Bbipa-
6aTbIBaeTCfI uucppOBOH KO)]. a npo-
rpaMMHpyeMOM apeMeHHOM KO)].H­

p0BIUHKe BKil-4 (BKil-6) 111 •
12 1• 

3TOT KO)]. nocTynaeT a KH.ll, a K0T0-
poM cpopMHpyeTCfI )].ByMepHhIH KO)]. 
apeMeHH H H0Mepa cpa6oTaarnero 
)].eTeKTOpa. B cnyqae HCCJie)].0BaHHfI 
nepexo)].HhIX npoueccoa B o6pa3uax 
BXO)].OM KaHaJia HaKOUJieHHfI fIBJifleT- . 
CH BXO)]. 6JioKa pa36HeHHf! naMHTH c 
3Kcno3HUHeii (BPil3) 1101 , pa3.11.e- · 
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Pnc. 2. BnoK-cxeMa annapaTypbI KO,D;Hpo· · 

BaHHH H HaKOilneHHH OT N "Toqe<1HbIX" 

,D;eTeKTOpOB H B pelKHMe "KHHeTHKa" 

,D;mppaKTOMeTpa llH-2. 



n.moIUMii o6'heM 6ycpepHoro 3anoMHHa10mero ycTpoiicTaa (B3Y) 
11 3 1 

Ha 
nocneAoBaTenbHO 3anonHHeMbie ao apeMeHH HH<popMaUHeii o6nacTH ( KaApbl) . 
KpoMe Toro, BPn:3 cpopMHpyer TaiiMepHbie cHrnanhI p;nH perHcTpaUHH 6no­
KOM, KOTOpbIH ynpaanHeT TeMnepaTypoii, BYT TeKyIUHX 3Ha1IeHHH TeMnepa­
TYPhI B neqH. HaKonneHHe HH<pOpMaumr MO:>KeT npOH3B0AHTbCH KaK B OAHO 
B3Y, TaK H nonepeMeHHO a ABa B3Y. no 3anonHeHHH B3Y HHcpopMaUHH H3 
Hero nepenHChIBaeTCH a HaKOnHTenbHOe ycrpoiiCTBO 3BM. YnpaaneHHe pa6o­
TOH B3Y ocymecranHeTCH 3BM. npH HccneAOBaHIDi nepexoAHhIX npoueccoa 

B 06pa3uax c Hcnonh30BaHHeM IJlI.U Ha BXOA BPn:3 nocTynaeT HHq>OpMaUHH 

OT ::meKTpOHHKH nq,U. 
AnnapaTypa onpeAeneHHH no3HUHH B nq,u H apeMeHH noKa3aHa Ha 

pHC.l, 3 12 ,l 41 . CHrHanhI C ABYX KOHUOB nq,u, ycHneHHbie npeAyCHnHTeneM 
nY, ycHnHTenHMH 2YC KOAffPYIOTCH 6noKoM 2AIJ;n. CyMMaTopoM-AHCKpH­

MHHaTopoM C,U<l> cpopMHpyIOTCH ynpaBnHIOIUHe CHrHanbI perHCTpauHH KOAOB 

6noKaMH 2AUn H apeMeHHhIM KOAffPOBIUHKOM BK-5
11 5 1

• KoAhI c 2AUn 
nocrynaIOT Ha cneunpoueccop en, B KOTOPOM BhlqHCnHIOTCH KOAbl no-
3HUHH116 1. B cpopMHpOBaTene KOAa <l>K-2 C noMOIUblO nepeKnroqaTeneii Ha 

nepeAHeii naHenH (B03MO:>KHO, nporpaMMHO) 3ap;aercH MaKCHManbHOe qHCno 

apeMeHHbIX KaHanoa apeMeHHoro KOAHP0BIUMKa BK-5. AHanorITTHO 3aAaeT­
CH pa36HeHHe acero AeTeKTopa nq,u Ha rpynilhI OT 1 AO 64 H BbI6HpaeTCH He-

Bx. 
_l(_._ 
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Pnc. 3. EJIOK-CXeMa annapaTyphl KOAll· 
poaamm KoopmmaT nq,n: n apeMeHll 
Heii:TpOHHOI'O Allq>paKTOMeTpa ,UH-2. 

o6XOAHMOe qffcnO rpynn, HaqffHafl c 

nro6oii, KpaTHoe 2m, rAe m= 1,2, ... ,6. 

y CTpOHCTBO Bbl,Il;eneHHH qHcna rpynn 
3aIUHIUeHO aBTOpcKHM CBH,IJ;eTenbCT­

BoM' 1 7 '· CcpopMHpOBaHHbie 6noKOM 
<l>K-2 AByxnapaMeTpOBbie KOAbl no-
3HUHH H apeMeHH nepeAaIOTCH B Ka­
Han HaKonneHHH HH<pOpMaUHH. Bo3-
MO:>KHa nepeAaqa HH<popMaUHH no no­
cneAoBaTenbHOH nHHHH CBH3H Ha pac­
CTOHHHe AO 1 KM CO CKOpOCTblO AO 
lMBoA, Ha nq,u noAaeTcH Bbico­

Koe HanpH:>KeHHe oKono + 2,5 KB 
OT HCTOqHHKa BblCOKoro HanpH:>Ke­
HHH HBH. ,UnH HacrpqiiKH H KOHT­
ponH H3MepeHHH Hcnonh3YeTCH aHa­

nH3aTop MAH-1 118 1 , HMeIOIUHH na­
MHTb 3Y-4K11 9 1 H no3aonHIOIUHH 
Ha6nIOAaTb Ha AHcnnee no3HUHOH-
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Hhie, apeMeHHhie, a TaK:>Ke aMnnH­

TYAHbie cneKTpbl. 

AnnapaTypa onpeAeneHHH Koop­
,nHHaT B .UH.U H BpeMeHH noKa3aHa Ha 
pHc.1, 4 15 1 • CHrHanhI C KaTO,Il;HbIX HH­

Teii .UH.U (32 no Ka:>KAOH m ABYX KO­
opAHHaT X, Y) , ycHneHHhie H ccpopMH­

poaaHHhie npeAycHnHTenHMH (TTY), 

'\ yCHnHTenHMH-cpopMHpoBaTenHMH 
1 Y.U<l> noczynaIOT Ha BXOAbl 1, 2 6no­
/ Ka onpeAeneHHH KOOPAHHaT BOK-2. B. 

' BOK-2 onpeAeJIHIOTCH HOMepa OAHO-
apeMeHHO cpa66Taaumx KaTO,l\HbIX 

HHTeii no Ka:>KAoii KOOPAHHaTe H 
BbiqHcnHIOTCH HOMepa cpe,D;HHX B 3THX 

rpynnax HHTeii. IlpH o,nHOBpe~eHHOM 
noHaneHHH CHrHanOB C HecKOJibKHX 

rpynn HHTeii no mo6oii H3 ABYX KOOp­
.nHHaT X, Y, BOK-2 3anpemaeT perncT­

pauHro TaKHX co6hITHii. HoMepa cpe.n­
HHX B rpynnax ropH30HTanhHblX H aep­
THKaJihHblX HHTeH npeACTaBJIHIOTCH B , 
BOK-2 B BHAe nHTHpa3pH,nHhIX Ko,noa. 
KoA apeMeHH co6hITHH perHCTpHpyeT-
CH 6noKOM BK, a KaqecTBe KOToporo 

HCilOJib3YeTCH 6JI
0

0K BK-5, BKTI-4 HnH 
·BKn-6. <l>opMHPOB~TeneM Ko,na <l>K-3 
cpopMHpyeTCH TpexnapaMeTpOBblH KO,n 

apeMeHH c BK H Koop,nHHaT X, Y. 

"·' '"' F=' , .. BUX. 

,,.,, -~-
P.X.Y 

AHO rt--
J L· 2511 

CT3DT 

K_K_I! 

DocJte_,.,_ 

Pnc. 4. EnoK-cxeMa annapaTyphI KOAll­
poaamm KOOpAHHaT ,UH,!{ ll apeMEHll 
Heii:TpOHHOI'O Allq>paKTOMeTpa ,UH-2. 

Pa3pMHOCTh apeMeHHoro KOAa c BKTI 3ap;aercH oT 6 AO 12. Bo3MO:>KeH BbI-
6op MaKCHManhHO perHCTpHpyeMoro KOJIHqecTBa HHTeii OT 1 AO 32, HaqHHaH 
C JII06oii. KpaTHOCTh KOJIHqecTBa BbI6paHHbIX HHTeH - 2~ m= 1,2, .• 5 15 

,l 71 . 

Pa3pHAHOCTh BblXOAHOro KOAa <l>K-3 Mo:>KeT 3a,IJ;aBaTbCH OT 6 .no 18. 
YMeHLlllaH qffCJIO pa3pHAOB no KOOPAHHaTaM X, y H BbI6HpaH TaKHM o6-

pa30M KaKyro-To qacTb pa6oqeii nnoma,nn AeTeKTopa, Mo:>KHo yaenITTHBaTL 
pa3pH,nHOCTh apeMemioro KOAa npH TOM :>Ke o6'beMe B3Y. ,Uanee HH<pOpMa­

UHH nepe,naeTCH B KaHan HaKonneHHH. C noMOIUbIO 6noKa napannenLHo-noc­
neAOBaTenbHoro npeo6pa30BaHHH BTIAn B03Mo:>KHa nepe,naqa HHcpopMaUHH 
no nocneAOBaTenLHoii JIHHHH CBH3H15 1• AHanH3aTop MAH-1 c 3Y-4K no3ao-

) 
nHeT Ha6nro.naTb n03HUHOHHbie H apeMeHHble cneKTPhI He3aBHCHMO OT TI3BM. 

1 CHCTeMa HaKonneHHH HMeeT ABa He3aBHCHMO pa6oTaIOIUHX KaHana HaKon­
. ·: neHHH KHl H KH2 c 6ycpepHbIM B3Y c o6'heMaMH 64K H 2X 256K cnoa 11 3 1• 

B 3aBHCHMOCTH OT THna 3KCnepHMeHTa HCnOJih3YIOTCH Te HnH HHble B3Y. 

5 



1-
2.2. 3neKTpOHHKa ynpaaneHHH H aBT0MaTH3aUHH 

CHCTeMa HaKonneHHH AaHHhIX H aBT0MaTmau:uu 3KCnepHMeHT0B C03}:U1Ha 
Ha 6a3e Il3BM PC/AT H annapaTyphI KAMAK (pHc.5). Il3BM CBH3aHa c 
KpeiIToM KAMAK qepe3 HHTepq>eiicHyro nnaTy "MynhTH" 12 1

'
22 1 u K0HTpon­

nep KK-106 12 3 1• AnnapaTypa aBT0MaTH3ar..urn u ynpaaneHHH 3KCnepuMeHT0M 
BKJIIOqaeT B ce6H 6noKH ynpaaneHHH utar0BbIM ABHraTeJieM (BYIII.U) 12 4 

'
2 5 1 , 

TeMneparypoiI (BYT) 12 6 1 , cqeTtJHKH KC-017 11 9 1 , ABa nporpaMMupye-

EYW.11 

6YT 

111vnnlVLJnao::: 1,.,'1t:T"ll'll'.III I KC-017 

KTOV 1 
NM 

atta] HaKOn]eHHll KH 1 

eTeKTOP 2 

]\aHa] H3KOn]eHHH KH 2 

llJBII 
PC/AT 

Pile. 5. BnoK-cxeMa annapaTypbI HaKonneHim 
u ynpaaneHim HeiiTpOHHoro p;mppaKTOMeTpa 
JlH-2. 

MhIX apeMeHHhIX K0AHP0BI.UHKa 
BKn' I I, I 

2 
' ' 6noK pa36HeHHH 3Y 

Ha o6nacTH BPTT3 11 0 1 , qachl 
KB-004 12 7 1• 

MuKponpoueccopHhIM 6noK 
BYIII,U ocymecTBJIHeT ynpaanem1e 
noaopoTHoiI nnaTq>opMoM H roHH0-

MeTpoM. BYIII.U BhIDOJIHeH B CTaH­

p,apTe KAMAK H no3B0JIHeT o6cny­
ilmaaTb AO 16 Illar0BhIX ABHraTe­
neiI u AO 16 AaTtJHK0B nonomemm. 
nnaTq>0pMa n03B0JIHeT npoll3B0-
AHTh nepeMemeHHH p,ereKTopa · no 
pap,uycy OT 0,5 AO 2 M. B uempe 
nnaTq>opMbI pacnonmkeH 14-pa3-
PHAHhIM p,aTqHK yrna noaopoTa 

-rpaHcq>opMaTopHoro Tuna. OpHeH­
TaUBH o6pa3ua npoH3B0ABTCH C 
noM0I..UhlO TpexocHoro roHH0MeTpa 
GKS-100, apameHue KamAOM ocu 
K0T0poro ocymecTBJIHeTCH C no­
M0I.UblO Illar0BhIX ABBraTeneiI. 
ToqHQCTb ycTaH0BKH o6pa3Ua AJIH 
acex oceiI roHHoMeTpa 0K0JI0 1,5 
yrJI0BhIX MHHYT ( ± 1 mar Illaroao­
ro p,auraTeJIH). 
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YnpaaneHue pa6oToiI nequ ocymecTBJIHeTCH MHKponpoueccopHhIM 6no­
K0M ynpaaneHHH TeMnepaTypoiI BYT, BhmonHeHHhIM B CTaHAapTe KAMAK. 
,UnH HCCJieA0BaHHH o6pa3UOB npu pa3JIHqHhIX TeMnepaTypHbIX peilCBMaX HC­
n0Jib3YIOTCH HeCK0JibK0 THn0B neqeiI M0m:H0CTblO AO 3 KBT . .[luana30H pery­
JIHp0BaHHH H CTa6HJIH3aUHll TeMnepaTyphI - OTO AO 1000° C. IlpH nccnep,oaa-

·~)· 

l 
HHH nepexop,HhIX npoueccoa 3HaqeHue TeKymeiI TeMneparyphI Momer perucT- ,· 
pHpoaaThCH Ha caMonucue unu B 3Y, pacnonomeHH0M B 6noKe BYT. j 
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3. IlPOrPAMMHOE OBECnEqEHHE 

IlporpaMMHOe 06ecneqem-1e CHCTeMhl aBT0MaTH3aunu 3KcnepuMeHT0B Ha. 
AHq>paKTOMeTpe ,UH-2 peanu30BaH0 B BHP,e ABYX nporpaMM. OP.Ha HX.HHX 
(DNC) no3B0JIHeT Bhin0JIHHTb Heo6xop,uMb1e onepauuu ynpaaneHHH anna­
parypoiI u npoueAypoiI npoaep,eHHH 3KcnepuMeHTa, npoaepKY pa6oTocnoco6-
Hocru annaparypLr, cepBHCHhie q>yHKUBH. ,UpyraH (DNVI) - o6ecneqHBaeT 
BH3YaJIH3aUBIO H onepaTHBHhIH aHaJIH3 cneKTp0MeTpuqecKHX AaHHhIX. 

3.L IlporpaMMa ynpaaneHHH 

IlporpaMMa DNC Bhin0JIHHeT CB0H q>yHKUHH nocpeACTB0M HHTepaKTHB­
HhlX K0MaHA, ,Uuanor C n0Jib30BaTeJieM peann30BaH C noM0I..UhlO uepapxllll 
BJI0)KeHHblX "MeHro" B 0KHax H n0Jib30BaTeJib HMeeT B03MQ,KH0CTh BbI6paTb 
HY)KHhlH aapHaHT K0MaHAbI; OAHOBpeMeHHO C "MeHIO" Ha 3KpaH TepMHHaJia 
BhIB0ABTCH Heo6xoP,HMaH HHq>opMauHH, xapaKTepu3yromaH TeKymee C0CT0H­
HHe nporpaMMHo-annapaTHOH cHcTeMhI. PaccMoTpHM B03M0)KH0CTH DNC a 
C00TBeTCTBHH CO CnHCK0M A0CTYnHbIX K0MaHA, 

CucreMa HMeeT ABa KaHaJia HaKonneHHH cneKTPOMeTpuqecKOH _HHq>OpMa­
UBH, lfl'0 C00TBeTCTBYeT ABYM K0MnJieKTaM perHCTpHpyromeii annapaTyphl. 
DNC no3B0JIHeT Bh16paTh AJIH pa6oThI Tpe6yeML1ii KaHan, K0TopoMy 6yp,yT 
ap,pecoBaHhI ace nocnep,yroI..UHe KoMaHAhI ynpaaneHHH. IlporpaMMa no3B0JIH­
eT HHHUBBP0BaTb annaparypy KAMAK, npoaepHTb pa6oTocnoco6HocTb B3Y 
BhI6paHHoro KaHana. KoMaHna onpe,n;eneHHH KaHaJia HMeeT caoe no,n;qHHeHHoe 

"MeHIO" H n03B0JIHeT Bbin0JIHHTb cne,n;yromue q>yHKUHH: 
- 3a,n;aTb pe)KHM pa6oThI apeMeHHoro Ko,n;upoamu1<a BKTT-4, BKil-6 

(mupHHY H K0JIHqeCTB0 cneKTp0MeTpuqecKHX KaHaJI0B, 3a,n;ep)KKY), npoae­
pHTb npaBHJihH0CTb 3MaHHoro pemHMa pa6oThI BKil-4, BKTT-6; 

-ycTaH0BHTb o6'beM ucnoJib3yeMoro 3Y (32K, 64K, 128K, 256K cnoa); 
-.3MaTb HMeHa q>aHJIOB, B K0T0Phie 6y,n;er 3anHChIBaTbCH cneKTp0MeTpH-

qeCKaH HHq>OpMaUHH H3 B3Y (3TH HMeHa aBT0MaTnqecKH MO,D;Hq>HUBPYIOTCH 
nyTeM H3MeHeHHH TpexcHMB0JihHoro uuq>poaoro KO,n;a B cneuuq>uKauuu 
q>aiina Ha MeCTe ero Tnna); 

- 3MaTh HMH q>aiina npoToKona (B cnyqae, ecnn 3T0T q>aiin onpe,n;eneH, 
TO B Hero 3anHChIBaeTCH HHq>opMaUHH 0 xo,n;e 3KcnepHMeHTa, AaHHhie 06 yc­
JI0BHHX Ha 06pa3ue, apeMH Haqana H 0K0HqaHHH 3KCn03HUBB, noJI0)KeHHe 
oceii r0HH0MeTpa B cnyqae ero HCn0Jib30BaHHH B H3MepeHHHX H T.n.) j 

- onpep,enHTb THO npoB0,ll;HMoro 3KcnepnMeHTa - o6bJqffhIH ,n;Hq>paKUHOH­
HblH 3KcnepuMeHT HJIH 3KcnepnMeHT no HCCJie,ll;0BaHHIO nepex0AHhlX npouec­
C0B (B nocne,n;HeM cnyqae 3MaeTCH BpeMH 3KCn03HUBH O,D;Horo Kap,pa, K0T0-
poe 3anHChIBaeTCH B 6JIOK pa36HeHHH naMHTH Ha 06nacn1 BPI13, H B nocne-
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.nyrorn;eM K0MaH,JJ;bl HatJana H 0CTaH0Ba 
HaBJIHBaTI, 3T0T 6noK) . 

H3Mepemm 6y.nyT 3anycKan. H ocrn-

DNC 06ecne11HaaeT ynpaaneHHe mIThlO maroBhlMH ABHraTeJIHMH, TPH H3 
KOTOpblX ynpaBJI.fllOT r0HH0MeTp0M GKS-100, )];Ba .npyrHx npe,nHa3HalleHbl 
AJIH ynpaBnemrn: noaopomoft nnaTcpopMoft c .nernKTopoM H KacceToft c o6-
pa3UaMH. KOMaH,JJ;a ynpaaneHHH r0HH0MeTp0M, KaK H HeK0T0pble .npyrHe 

KOMaH)J;bl DNC, HMeeT n0)J;llHHeHHoe "MeHro" H no3B0JIHeT BbIIl0JIH.fITb cne­
AYIDl.l.l;He onepauHH: 

Load - 3arpy3HTh B naMHTh BYIII)l MHKponporpaMMy H 3a,JJ;aTh napaMeT­
p1,1, xapaKTepH3YIDl.l.l;He Ka)K)J;oe H3 ynpaanHeM1,1x ycrpoftcTBi 

Select - BbI6paTb H0Mep )J;BHraTeJIH (HJIH OCH r0HH0MeTpa), c K0T0pbIM 
6y,nyT Bbin0JIHHThCH On.epaUHR; 

Test - BbinOJIHHTh npoue.nypy onpe,neneHHH n0JI0)KeHHH "KOHUeBHKOB" 

Ha AaHHOH OCH H YCTaH0BHTh ycTp0HCTBO B HCX0)J;H0e n0JI0)KeHHe (Kpaii:HHH 
neBaH n03HUHH) j 

Right - C'bexaTh C "KOHUeBHKa" BnpaB0 H YCTaH0BHTh 0Ch B KpaftHeM 
npaB0M n0JI0)KeHHHj 

Left -. C'hexaTb c "KOHUeBHKa" eneBo H ycTaHOBHTh och B KPaHHee ne­
Boe nOJIO)KeHHe (3Ta H npe,n1,1,nyrn;aH K0M8.H)J;bl Heo6xo.nHMbl B cny11ae Hae3,na 

Ha O)J;HH H3 KOHUeBHK0B, Kor.na HHKaKaH ,npyraH K0MaH,JJ;a He pa6oTaeT H 0Ch 
)J;BHraTeJIH Hax0,D;HTCH B Hepa6ot1eM C0CT0HHHH) ; 

Angle - BbI6paTb e,nHHHUY 0TClleTa noJI0)KeHHH OCH r0HH0MeTpa iurn' )J;BH­
raTenH (marH, rpa.nychl, pa,nHaHbI); 

Zero ~ 3a)J;aTb nOJI0)KeHHe T0llKH 0TClleTa yrnoB AJIH n0Jih30BaTeJIH -
"q>H3HllecKHH H0Jih"j 

Bound - ycTaHOBHTh rprutm.1;1,1, onpe,nenHrorn;He o6naCTh, r,ne .nonycKaer­
CH ,JJ;BH)KeHHe ocH; 

Status _:__ npHHHTh OT n0Jih30BaTeJIH HHq>OpMaumo 0 noJI0)KeHHH OCH H 
3anucaTh ee B 3Y BYIII)l; 

Move -ycTaH0BHTb 0Ch B 3a,JJ;aHH0e n0JI0)KeHHe (n03HUH.fl 3a,nae'l'CH nonh-
30BaTeJieM 0TH0CHTeJihHO "q>H3HllecKoro HYJIH"). 

IlpH BbinOJIHeHHH mo6oii H3 K0MaH,n ynpaBJieHHH ABHraTeJIHMH Ha 3Kpaiie 
npe,ncTaBJieHa HH(pOpMaUHH 0 TeKyrn;eM nOJI0)KeHHH H COCTOHHHH BbI6paH­

HOH OCH, npH Heo6xo,nHMOCTH BblBO,n.fITCH coo6rn;eHHH 06 OlllH6Kax. Cne,ny­
eT OTMeTHTh, llT0 nocne BKJI1011eHHH nHTaHHH Kpeiirn KAMAK B BYIII)l He­

o6xo,nHMo 3arpy3HTh MHKponporpaMMy (KOMaH,na Load) H ·onpe,nenHTh 
nOJIO)KeHHe HCnOJih3yeMbIX oceii C nOMOl.l.l;hlO 0AHOH H3 cne,nyrol.l.l;HX KoMaH,n: 
Test, Right, Left, Status. Oco6eHHOCTb KOMaH,n1,1 Status B TOM, tJTO i:Iono)Ke­
HHe Bh16paHHoii ocH 3a,naercH noJih30BaTeneM B HHTepaKTHBHOM pe)KHMe 

B OTJIHllHe OT KOMau,n Test, Right, Left, B KOT0pbIX n0JIO)KeHHe onpe,neJIHe'l'­
CH nocne BhmonHeHHH onpe,neneHHoro anropHTMa B pe3yJihT~Te ,nBH)KeHHH 
OCH. B HeKOTOpbIX H3MepeHHHX He)KeJiaTeJibHO )J;BHraTh OCH .no KpaHHHX no-
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JIO)KeHHH (HanpHMep, Kor,na Ha roHH0MeTp ycTaHaBJIHBae'l'CH T.fI)KeJibIH 

KpHOCTaT). B 3TOM cny11ae AJIH onpe,neneHHH noJIO)KeHHH oceii HCnOJih3yeTCH 

K0MaH,na Status. 
)lnH ynpaaneHHH nellhlO B COCTaBe ,JJ;aHHOH CHCTeMbl nporpaMMa DNC ne­

pe,naer 3aKo,nHpoBaHHbie KOMaH)J;bI ynpaBneHHH B BYT c 3anHcaHHoii B Il3Y 

MHKponporpaMM0H. B 0CHOBH0M "MeHro" DNC HMeeTCH K0MaH,na, 0-03BOJIH­
l0rn;a.fl B HHTepaKTHBHOM pe)KHMe ynpaBJIHTh pa6oTOH nellH. IlyTeM BhI6opa 
HY)KHOH anbTepHaTHBbI B no,n;tJHHeHHOM "Memo" DNC no3BOJIHeT: 

- 3a,JJ;aTb pa6otJHH pe)KHM BbIBOAa ycTpOHCTBa Ha yKa3aHHyro TeMnepazy­

py (3a.D;alOTCH 3HalleHHH ycTaHOBOllHOH TeMnepaTypbI, no AOCTH)KeHHH K0T0-
poii HY)KH0 BOHTH B pe)KHM CTa6HJIH3aUHH, llaCTOTa C'beMa 3HalleHHH TeMnepa­

Typ1,1 )];JI.fl cpopMHpOBaHHH TeMnepaTypHoro rpaq>HKa, CKOPOCTh HarpeBa HJIH 

OCTbIBaHHH o6pa3ua); 
- BOHTH B pe)KHM CTa6HJIH3aUHH TeMnepazypbl C ee TeKyrn;HM 3HalleHHeM; 

- BhIBecTH Ha TepMHHan _TeKyrn;ee 3HalleHHe TeMnepaTypbl H K0JIHlleCTBO 

TolleK B rpaq>HKe TeMnepaTyphl (He 6onee 2048 TotJeK) ; 
- 3anHCaTh rpaq>HK TeMnepazyp1,1 B yKa3aHH

0

hIH cpaiin (nocne 3Toro ero 
MO)KHO CM0TpeTb KaK B rpaq>HlleCKOM, TaK H B llHCJI0B0M Bn,ne); 

- HHHUMHP0BaTh perHCTpauHro rpaq>HKa TeMnepazypbl c Hallana 6ycpepa; 
- 3a,JJ;aTh HM.fl cpaiina ,nnH coxpaHeHHH rpaq>HKa TeMnepaTyphI B pa6011MX 

H3MepeHHHx; 
- BblKJilOllHTh nellh. 
IloMHMO nepe11HcneHHhIX B03MO)KHOCTeii ynpaBneHHH nellhro DNC no3-

BOJIHeT• HCnOJih30BaTh nellh B COlleTaHHH C o6billHblMH H3MepeHHHMH. ECJIH 

BbI6paH pe)KHM C HCnOJih30BaHHeM netJH, TO no KOMaH,ne Hat1ana H3MepeHHH B 
6noK ynpaBneHHH TeMnepaTypoii nochmaercH K0MaH,na Hat1ana perHcTpauHH 
rpaq>HKa TeMnepa-iyphl, a no KOMaH,ne OCTaHOBa mMepeHHH perHcTPaUMH oc­
TaHaBnHBaeTCH, nocne 11ero rpaq>HK TeMnepaTyp1,1 H cneKTpo-MeTpHlleCKaH 

HHq>opMaUHH coxpaHHIDTCH B cpaiinax. BpeMH Hat1ana perHCTpauHH TeMnepa­

TYPHoro rpaq>HKa CHHXPOHH3HpOBaHO C BpeMeHeM Hallana HaKonneHHH 
cneKTPa, tJTO oco6eHHO Ba)KH0 B 3KcnepHMeHTax no H3y11emno nepexo,nHhIX 

npoueccoa B peanhHOM MacmTa6e BpeMeHH. 
IlporpaMMa DNC noMHM0 HHTepaKTHBHOro pe)KHMa pa60Tbl n03B0JIHeT 

3a,JJ;aTb H BbIIl0JIHHTh cepmo H3MepeHHH. IlpH onHCaHHH cepHH yKa3blBaeTCH 

K0JIHlleCTB0 H3MepeHHH, BpeMH 3KCn03HUHH, BeJIHllHHa BpeMeHHOH 3a,nep)KKH 
Me)K,ny H3MepeHHHMH, a6COJilOTHOe BpeMH Hallana BbIIl0JIHeHHH cepm1, marH 

no TpeM 0CHM roHH0MeTpa. O6H3aTeJibHblMH npH onHCaHHH cepHH HBJIHlOTCH 
)];Ba napaMeTpa: llHCJI0 H3MepeHHH B cepHH H BpeMH 3KCn03HUHH. OcTaJihHbie 
napaMeTpbl MoryT He YKa3hIBaThCH H C00TBeTCTBeHH0 He 6y,nyT HCn0Jib30Ba­
ThCH npH BbIIl0JIHeHHH cepHH H3MepeHHH. EcnH npH onpe.n;eneHHH KaHana 6bl­
JI0 yKa3aH0, llT0 np0B0AHTCH Hccne.n;oaaHHH nepeX0AHblX npouecC0B, TO npH 
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BhmonHemm cepnn: H3MepemIH 3T0 6y.n;eT aBTOMaTHtlecKH yqTeHO. TaKiKe, 

ecnH 6binO yKa3aHO, ~o H3Mepemrn npoao.n;HTCH Ha q:>oHe H3MeHHIO[UeHCH 

mm CTa6HnH3HpOBaHHOH TeMnepaTyphI Ha o6pa3ue, TO B npouecce BhinOnHe­
HHH . cepHH H3MepeHHH B MOMeHT Haqana oqepe.n;Horo H3MepeHHH 6y.n;eT 

mrnuHHpoBaH TeMnepaTypHhIH rpaq:>HK, a no ero oKoHqaHnn: rpaq:>HK 6y.n;eT 
3anHCaH B q:iaiin TaK iKe, KaK H cneKTpoMeTpuqecKue .n;aHHhie • 

IlporpaMMa DNC HMeeT B03MOiKHOCTb Bhiao.n;a cneKTpoa B rpaq:iuqecKoM l 
BH.n;e. O,n;HaKO ee B03MOiKHOCTH orpaHuqeHHhl H nepeKphIBaIOTCH B03MOiKHOC- I 

THMH nporpaMMhI DNVI, KoTopaH cneuuanhHO co3.n;aHa .n;nH au3yamrnauuu , 
H onepaTHBHOro aHanH3a cneKTpoMeTpuqecKOH HHq:>OpMaUHH. Il03TOMY rpa- -

q:iuqecKHe B03MOiKHOCTH nporpaMMHoro o6ecneqeHHH .n;aHHOH CHCTeMhl 6y­

.n;eM paccMaTpHBaTh Ha npHMepe nporpaMMhI DNVI. 

3.2. IlporpaMMa BH3yanH3aUHH 

Pa6oTa nonh30BaTenH c DNVI o6ecnequaaercH c noMOI.UhIO "MeH10". 

Hcxo.n;HyIO HHq:>OpMauu10 DNVI Mo:>KeT quTaTh c BhI6paHHoro q:>aHJia unu m 

E3Y. O.n;HoMepHhie cneKTpbI (OT "'foqeqHoro" ,n;eTeKTopa HnH OT O.n;HOH no-
3HUHOHHOH rpynnbl Ha Ilq)l) MoryT 6b1Tb npe,n;CTaBneHhl Ha 3KpaHe B BH,n;e 
rHCTOrpaMM, a .z:r;ByXMepHhie (OT Oq)l) HnH TpeXMepHhie (OT )lH)l) cneK­
TphI - B BH,n;e Ha6opa H30MeTpuqecKHX noaepXHOCTeH. 

CneKTPhI OT MHoro.n;ereKTOpHOH CHCTeMhl MOiKHO BhIBeCTH B BH,n;e H30Me­
TpuqeCKOH noaepXHocTH, r.n;e cne.n;y10mHe ,n;pyr 3a ,n;pyroM rucTorpaMMhI co­

OTBeTCTBY.IOT pa3nHqHhlM ,n;eTeKTOpaM. IlpH Hccne.n;oBaHHH nepexo.n;ilhIX npo­
ueccoB a·E3Y HaKannHaa10TcH ynopH.z:r;oqeHHhie no _apeMeHH nocne.n;oaaTenb­

Hhie "Ka.n;phI" cneKTpOMeTpuqecKOH HHq:>OpMaUHH ( o.n;HH Ka.n;p - 3TO Ha6op 
o.n;HoMepHhlX cneKTpOB OT HeCKOnhKHX HCnonh3yeMhlX B 3KCnepHMeHTe .n;e­

TeKTOpOB). DNVI n03BOnHeT BhIBecTH B BH.n;e noaepXHOCTH H·a6op o,n;HOMep­

HbIX cneKTpOB a nopH,n;Ke pacnono:>KeHHH HX a HaKonuTenbHOM E3Y, nH6o 

BhI6paTb ace O,n;HOMepHhie cneKTphI, OTBeqaIOmue YI<a3aHHOMy ,n;eTeKTOPY, H 

B 3TOM cnyqae B BH,n;e noaepXHOCTH 6y.n;eT npe.n;cTaBneHa 3BOnlOD;HH BO ape­

MeHH cneKTpa HeHTpO_HOB OT 3a,n;aHHOro ,n;eTeKTopa H3 HCnonb3yeMoro Ha6opa. 

DNVI no3BOnHeT H3MeHHTb MacuITa6 H3o6paiKeHHH no aepTHKanH, 
3a,n;aTb B KOOp.z:r;HHaTax HCXO,n;HOrO cneKTpa "OKHO;, ·,n;nH BhlBO.z:r;a HHq:>Op­

MaUHH .B rpaq:iuqec1<0M au.n;e no aepTHKanH H ropH30HTanH (pa3Mep nom1 

MH cneKTpa Ha 3KpaHe OCTaeTCH HemMeHHhIM)' onpe.n;enHTb Toqey 063opa 
BhIBO,n;HMoro q:iparMeHTa noaepXHOCTH. KonuqecTBO ToqeK B HCXO,n;HOM 

cneKTpe HeorpaHHqeHHo. Ilpu reHepauHu rpaq:iHqec1<oro mo6paiKeHHH pa6o­
Taer aBTOMaTHqecKHH anropHTM C:>KaTHH Hnll pacTHiKeHHH (B 3aBHCHMOCTH 
OT COOTHOUieHHH o6'beMa HHq:>OpMaD;HH, npe,n;Ha3HaqeHHOH MH BBo.n;a, u pa3Me­

pa BhI,n;eneHHOH .n;mi rpaq:>HtiecKoro npe,n;CTaaneHHH cneKTpa o6naCTH3KpaHa). 
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noaepXHOCTH MoryT BhIBO,n;HTbCH B BH,n;e KapTbl ypoaHeH, KOTOpaH 
npe.n;cTaBnHeT co6oii ceqeHHe noaepXHOCTH napannemHhlMH nnOCKOCTHMH H 
Ka:>K,n;bIH .n;uana30H 3HaqeHHH 3aKpaUIHBaeTCH onpe.n;eneHHhIM D;BeTOM. Ha3Ha­

qeHHe UBeTa H COOTBeTCTBy10mero eMy ,n;Hana30Ha 3HaqeHHH yCTaHaBnHBaeTCH 

OT.n;enbHOH KOMaH.n;OH H 3anOMHHaeTCH B q:iaiine napaMeTpOB nporpaMMhl 

DNVI. IlpH pa6oTe c KapToH ypoaHeii TaKiKe MO)l(Ho BhI6paTb a Koop.n;uHa­
Tax HCXO.n;Horo cneKTpa HHTepecyIOLUHH nonh30BaTenH yqaCTOK MH BhIBO.n;a 
Ha .n;11cnneii. B npouecce reHepauim H3o6pa:>KeHHH aBToMaTuqecKH pa6orn10T · 

anropHTMhl C)KaTHH HnH paCTH:>KeHHH (pa3Mep YtlaCTKa 3KpaHa MH cneKTpa 
no-npeiKHeMy OCTaeTCH HeH3MeHHhIM). 

IlporpaMMa DNVI npH :>KenaHHH no3BonHer H3MeHHTb UBeT oceii Koop.n;Ii­

HaT, Ha.n;nuceii, q:>OHa. UBeT BhlBO.n;HMhIX rHCTOrPaMM MOiKHO 3aMTb q:>HKCH­
poBaHHhlM HnH BhI6paTb ero MeHHlO[UHMCH u YCTaHOBHTb nocne.n;oBaTenb­

HOCTb, B COOTBeTCTBHH C KOTOpOH OH 6y.n;er Bbl6HpaTbCH. 3Ta B03MOiKHOCTb 

MO)KeT noTpe6oBaTbCH ,n;nH Toro, qTo6hI OTMeTHTb cneKTpbl OT pa3HbIX .n;ereK­

TOpOB, ecnH BCH HHq:>OpMaUHH BhIBO.n;HTCH B BH,n;e O.n;HOH noaepXHOCTH. Bee 

H3MeHeHHH q:>HKCHpyIOTCH B q:iaiine napaMerpoB DNVI 11 6y.n;yT 11cnonb·3oBaTb­
cH .n;o Tex nop, noKa nonb30BaTenb He H3MeHHT HX Ha .n;pyr11e. 

·JlnH aHanH3a o.n;HbMepHblX cneKTpOB, nonyqeHHhIX B 3KCnepHMeHTax no 
11ccne.n;oBaHHIO nepexo,n;1IhIx npoueccoB, DNVI no3BonHeT nocne.n;oBaTenhHo 
BhIBO.n;HTh HX H cpaBHHBaTh .n;pyr c .n;pyroM . .IlnH :noro DNVI nocne o.n;Ho­

KpaTHoro Ha:>KaTHH KnaBHUIH MO:>KeT BhIBeCTH cneAYIOLUHH HnH npe.n;hI.n;YLUHH 
o,n;HoMepHhlH cneKTP, q:>HKCHPOBaTb Ha 3KpaHe 0,n;HH HnH HeCKOnhKO (.n;o 
16) BhI6paHHhlX o,n;HoMepHhlX cneKTpOB c uenblO HX CpaBHeHHH Me:>K.n;y co6oii 
H C TeKyLUHM O,n;HOMepHhlM cneKTPOM. 

DNVI no3aonHeT BhIqucnHTh nnoma.n;h, nono:>KeHue u nonyUIHPIIHy nHKOB 
B o.n;HoMepHhIX cneKTpax, a TaK:>Ke o6'beM, nonm«eHHe u nonyUIHpHHhI no 
B3aHMHO nepneH.n;HKynHpHhlM OCHM Koop.n;HHaT B ABYXMepHhlX cneKTpax. 
)lnH 3Toro a DNVI MO:>KHO ucnonh30BaTh ABe naphr MapKepoB. Ecn11 ucnonb-
3yercH o.n;Ha napa, TO no.z:r;cqHThIBaIOTCH napaMeTphr nnocKoro nHKa, a ecnH 
.n;ae, TO - o6'beMHoro. Pe3ynhTaThl BhlqHcneHHH BhIBOAHTCH B He6onblll0M 

"oKHe" Ha 3KpaH. 3To "oKHO" MO:>KeT noHBnHTbCH llJIH ucqe3aTb no :>KenaHHIO 

nonb30BaTenH B pe3ynhTaTe Ha:>KaTHH OAHOH H3 <PYH!<:UHOHaJJbHhlX KnaBHUI. B 

3TOM iKe "OKHe" MO:>KHO BH,n;eTb KOOPAHHaThl nepeABHraeMoro B HaCTOHLUHH 
MOMeHT MapKepa H 3HaqeHHe B COOTBeTCTBy10meM l<:aHane (Koop.n;HHaThl Aa­
lOTCH B MaCCHBe HCXOAHOH HHcpopMaUHH). nonb30BaTenb HMeeT B03MO)K­
HOCTb BhIBeCTH Ha 3KpaH B qucnoBOM BH,n;e yqaCT0K cneKTpa, OTMeqeHHhlH 
napoii unu .n;ayMH napaMH MapKepoB. B AOnonHeHue cne.n;yeT 3aMeTHTh, qTo 

MO:>KHO npeABapHTenhHO 3a.z:r;aTb HMH cpaiina .n;nH JIHCTHHra, H Pe3YJihTaThl 
BhlqucneHHH, TaK :>Ke, KaK H BhI,n;eneHHhlH yqacTOK cneKTpa B q11cnOBOM BH.n;e, 
6y.n;yT 3anHCh1BaTbCH B TeKCTOBhlH cpaHJI H 3aTeM ero MOiKHO 6y.n;er npoCMOT­
peTb Ha TepMHHane HJIH HaneqaTaTh Ha 6yMare. 

11 



mrTEPATYPA 

1. Balagurov A.M. et. al. - Nucl. Instr. and Methods, 1982, 193, p.617. 
2. EanarypoB A.M. HAP, - OHJU1, P13-80-440, ny6Ha, 1980. 
3. Eanarypoa A.M. HAP, - OMJU1, Pl0-80-824, ny6Ha, 1980. 
4. AHaHbeB E.H. HAP, - O11HH, P13-81-857, ny6Ha, 1981. 
5. AHaHbeB E.H. HAP, - OHHH, P13-81-858, ny6Ha, 1981. 
6. EanarypoB A.M. HAP, - OHHl1, 3-84-291, ny6Ha, 1984. 
7. Eanarypoa A.M. HAP, - O11HH, Pl0-84-440, ny6Ha, 1984. 
8. Koponea B.H. HAP. - IlT3, 1969, N~ 4, c.208. 
9. Eanarypoa A.M. HAP, - OHHH, P3-89-601, ny6Ha, 1989. 

10. Eapa6aw H.Il. HAP- - O11HH, Pl0-90-88, ny6Ha, 1990. 
11. Eapa6aw 11.Il. HAP, - OHHl1, Pl0-84-158, ny6Ha, 1984. 
12. Hoam1mn0B B.E. - OHHH, Pl0-90-131, ny6Ha, 1990. 
13. Baros B.A. HAP, - OHH11, 13-89-131, ny6Ha, 1989. 
14. Eanarypoa A.M. HAP, -12-ii Me,KAyHapOAHhIH cuMn03HYM no .F1AepHoii :meKTpoHHKe, 

OHHH, n13-85-783, ny6Ha, 1985, c.423. 
15. Eapa6aw H.Il. HAP, - OHHl1, 61-10-8670, ny6Ha, 1975. 
16. HoBO)KlfnOB B.E. HAP, - Ol1HH, Pl0-86-597, ny6Ha, 1986. 
17. HoBO,KHn0B B.E. ABT. caun. CCCP N~ 955028, Eronn.OHilOT3, N~32, 1982, c.180. 
18. Eapa6aw H.Il. HAP, - OHHH, Pl0-82-807, ny6Ha, 1982. 
19. EpMaKOB B.A. u AP, - OHHl1, 13-12718, ny6Ha, 1979. 
20. Eanarypoa A.M. HAP, - OHHH, Pl0-86-313, ny6Ha, 1986. 
21.rpocc T. HAP, - OHHl1, P3-88-313, ny6Ha, 1988. 
22. Baros B.A. HAP, - OHHH, 13-89-132, ny6Ha, 1989. 
23. 11HTepcpeiic SM3 - KAMAK nma 106A. HHcTpyKUH.FI no 3KcnnyaTaum1,POLON; Pil. 
24. BaroB B.A. HAP, - OHHl1, 13-87-316, ny6Ha, 1987 ,,., 
25. Eapa6aw 11.Il. HAP, - OHHl1, 13-89-818~ ny6Ha, 1989. 
26. HryeH H&H nbeH u AP, - O11HH, Pl0-89-454, ny6Ha, 1989. 
27. AHTIOXOB_ B.A. HAP, - OHHl1, 10-10576, ny6Ha, 1977. 

PyKonHCb noc-rymma B H3.ll,aTeJ1bCKHH OT.ll,eJI 

9 anpemi: 1991 roAa. 

12 

. 

l 

\ ,, 
1 

p 

6anarypos A.M. H.Ap. 
l,13MepHTeflbHO·Bbl'IHCI1HTeI1bHblH MOAYilb 

HeHTpOHHoro AHcppaKTOMeTpa AH:2 
Ha peaKTope Lti6P-2 -

' . 

Pl0-91-155 

OnHCaHbl annapaTypa H nporpaMMHOe .o6ecne'leHHe CHCTeMbl aBTOMaTHJa-
1.lHH 3KCnepHMeHTOB Ha HeHTpOHHOM AHQJpaKTOMeTpe. CHcTeMa BKillO'laeT 
raJOBble. "TO'IE!'IHble" AeTeKTOpb·1; OAHOKOOPAHHaTHblH noJHUHOHHO·'IYBCT.BH· 
TeilbHblH ,qeTeKTOP c BblCOKOOMHblM aHoAoM, ABYXKOOPAHHaTHblH 1-ieHTPOH· 
HblH ,qeTeKTOp, MeXaHH'leCKHe y3Ilbl AHQ)paKTOMeTpa, ne'lb AilA HarpesaHHA 
o6pa31.lOB H annapaTypy s CTaHAaprn KAMAK c nepcoHanbHblM KOMnbt0TepoM 
PC/AT. HaKonneHHe i:taHHblX ocyLJ.1ecrnnAeTcA no ABYM HeJaBHCHMblM KaHa· 
naM B 6ycpepHble 3anoMHHat01J.1He ycTpOHCTBa' B CTaH,qapTe ~AMAK eMKOCTblO 
n~ 256K cnos. YnpasneHHe ne'lblO H MexaHH'leCKHMH ycTpoHcTBaMH 6cyLJ.1eCT· · 
snAt0TcA MHKponpoueccopHblMH 6noKaMH s crnH,qaprn KAMAK. CoJAaHHoe 
nporpaMMHOe .o6ecne'leHHe 003BOI1AeT ynpaBnATb annapaTypOH AHQ)paKTOMeT· 

-pa, npOBOAHTb oneparnBHblH·,aHaI1H3 HaKonneHHOH HHQ)OpMaUHH H ee BH3ya­
IlH3al.lHIO .. 

Pa6oTa BblnOI1HeHa B na6opaTOpHH HeHTpOHHOH Q)H3HKH 0111All1 • . 

Coo6Uletme 06-&eAHHeHHor~ HHCTHTyTa l'IAepHblX HCCJie.tl0B8HHH.-ny6Ha 1991 

nepeBOA asTOpOB 

Balagurov A.M. et. al. 
A System for Experiments Automa-tion 
on the Neutron Diffractometer DN-2 
at the Pulsed Reactor IBR-2 

e' , ' ; ,, • 

Pl 0-91-155 

The hardware and software of the system for experiments automation at the 
neutron diffractometer are described. The system includes ordinary detectors, 
one-dimensional position sensitive area detector, mechanics, furnace for.heating 
of samples and hardware in CAM AC standard attached to PC/ AT personal com-

- puter. Data accumulation is in the· two independent memory CAMAC units with 
capacity· 256K words. The furnace and mechanics control are made by micro­
processor units in CAMAC standard.The software allows a user to control the 
diffractometer, make possible .preliminary analysis and vizualization of expe-, 
rimental data. - . - -

The. investigation has been performed at the Laboratory of N·eutron Physics, 
- JINR. - . ·. 
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