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IlpeACTaBneHa CHCTeMa Ha6opa HH~opMa~HH B 3KCnepHMeHTax 
Ha KHHeMaTHqecKoM sneKTpoMarHHTHOM cenapaTope BACIDIHCA. 
OnHCaHa sneKTpOHHan cxeMa OAHOAeTeKTOpHOH CHCTeMbJ perH
CTpa~HH, cosAaHHan Ha ocHoBe 6noKoB KAMAI< H 3BM CM-3, 
a TaK~e nporpaMMHoe o6ecneqeHHe, nosBonruo~ee npoBOAHTb 
perHCTpa~HJO, npeABapHTenbHYJO o6pa60TKY H sanHCb AaHHbIX 
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Data acquisition system in experiments on VASILISA 
kinematic electromagnetic separator is presented. 
Electronic circuit of single-detector registration system 
designed on the base on CAMAC units and SM-3 computer, 
as well as software permitting data registration, preli
minary processing and recording with 300-500 event/s rate 
·are described. 
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1. BBEAEHHE 

YcTaHOBKa BACHflHCA npeACTaBnReT co6oi1 K11HeMaT114ecK1111 cena
paTop, OTAenRIOlllHH npOAYKTbl peaKL\HH CflHRHHR RAep OT ny4Ka 
ycKopeHHblX HOHOB 111 • CenapaQHR RAep OTAa4H OT ny4Ka 6oM6ap
AHPYKllltHX HOHOB npOH3BOAHTCR axpoMaTH4eCKOl1 CHCTeMOH, COCTo
Rll\eH 113 Tpex 3neKTpOCTaTH4eCKHX KOHAeHCaTopoe. TpHnneT 
KBaApynonbHblX nHH3, pacnono>KeHHblH Ha oc11 ny4Ka 60M6apAHPYJ0-
11111x HOHOB nepeA c11cTeMOH KOHAeHcaTopoe~ o6ecne4HBaeT <J)opM11po
eaH11e npo<1>11nR ny4Ka AAeP OTAa4H Ha y4aCTKe APeH<t>a, Ha KOTopoM 

.pacnono>KeHa CHCTeMa Tpex KOHAeHCaTopoe •• BTOPOH TpHnneT $OKy-
c11pyeT RAPa OTAa4H .Ha BXOAe B np11eMHOe ycTpOHCTBO, . 

np11eMHOe ycTpOHCTBO ycTaHOBKH, npeACTaBnReT co6oi1 nonynpo_
BOAHHKOBblH AeTeKTOP, n03B0flRIOll\HH H3MepRTb eenH4HHY 3H,epr1111 . 
RAeP OTAa4H, a TaK>Ke anb<t>a-4aCTH~ t,1 OCKOflKOB AeneHHR, o6pa-
3YIOll\HXCR npH HX pacna,qe. nepeA nonynpOBOAHHKOBblM AeTeKTOPOM 
ycTaHoeneHbl ABa epeMR□poneTHblX ,qeTeKTopa, 11aroTOBJ1e.HHb1x Ha 
OCHOBe MHKPOKaHanbHblX nnacTHH 121 , 4TO AaeT AOnonHHTenbHble 
BO3MOlKHOCTH AflR OTAeneHHR RAeP OTAa4H .OT <J)oHa, CBR3aHHoro 
c HH3K03HepreT114ecKoH KOMnoHeHTOH ny4~a 6oM6apAHPYIOIIIHX HOHOB. 

3<1><!>eKTHBHOCTb ycTaHOBKH 3aBHCHT OT KHHeMaTH4eCKHX xapaKTe
PHCTHK 11ccneAyeMblX peakQHH t,1 COCTaBnReT OT 5 AO 25%, O4HCTKa 
npOAYKTOB peaKL\HH _OT $OHa TaK>Ke 3aBHCHT OT KOHKpeTHOH peaKQHH 
t,1 HMeeT eenH4HHY nopRAKa 10 10 110 12 • 

np11 HCCneAOBaHHH RAePHblX peaKQHH CflHRHHR B o6nacTH TpaHc
<t>ePMHeBblX COCTaBHblX RAeP, nonepe4HOe ce4eH11e o6pa3oeaHHR KO
TOPblX cocTaenReT eenH4HHY nopRAKa 10-33 ¼10-35 CM 2 , a nepHOAbl 
nonypacnaAa - OT HeCKOflbKHX MHKPOCeKYHA AO HeCKOflbKHX ceKYHA, 
OCHOBHOH 3aAa4eH RBnReTCR 06ecne4eH11e BblCOKOH 3$<l>eKTHBHOCTH 
perHCTpaQHH RAep OTAa4H B ycnOBHRX cpaBHHTenbHO BblCOKoro $OHa 
pacceRHHblX 6oM6apAHPYIOIIIHX HOHOB 1,1 npOAYKTOB RAePHblX peaKL\HH 
nepeAa411, a TaKme per11cTpaQHR anb<t>a-pacnaAa 11 cnoHTaHHoro 
AeileHHR RAep OTAa4H, T.e. H3MepeHHe He TOflbKO KHHeTH4eCKOH 
3HeprHH anb<1>a-4aCTHQ H OCKOflKOB AelleHHR, HO H epeMeHHblX 
HHTepeanoe Me>KAY perHcTpaQHeH RAPa OTAa4H, aJ1b$a-4aCTHQ H 
OCKOflKOB cno~TaHHOro AeJleHHR B WHPOKOM AHana3OHe epeMeH. 3Ta 
HH<J>opMa411R nO3BOJ1ReT HAeHTH<!>HL\HPOBaTb npOAYKTbl peaKQHH no 
H3BeCTHblM AO4epHHM nPOAYKTaM pacnaAa. 
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Tal<HM o6pa30M, npeAMeT0M HCCJleA0BaHHR RBJl.AIOTCR C06blTHR 
Tpex THnoa: 
- perHCTpa4HR RAPa 0TAa4H; npH 3T0M H3MepReTCR apeMR nponeTa 
H l<HHeTH4ec1<aR 3HeprHR RApa; 
- per11cTpa4HR cn0HTaHH0rO AeneHHR; 113MepReTCR 3HeprHR 0Cl<0Jll<a 
AeneHHR 11 HHTepaan apeMeHH MemAY M0MeHTaMH per11cTpa41-111 no
CJleAHero .RAPa 0TAa4H. 11 0Cl<0Jll<a AeneHHR /apeMR pacnaAa/; 
- perHCTpa~HR aJlb$a-pacnaAa; H3MepReTCR 3HeprHR anb~a-4aCTH4bl 
H apeMR- pacnaAa, 

2. CHCTEMA ABTOMATl13AU1111 HA60PA AAHHblX 

C11cTeMa aaT0MaTHaa4111,1 06ecne41,1aaeT 11aMepeH11e 11 nepeAa4y 
B onepaTHBHYJO naMRTb 3BM HH$QpMa411i,r_ 0 eenH4HHe l<HHeTH4eCl<Ol1 
3Hepr1111 1,1 apeMeHH nponeTa RAeP .0TAa4H, a Ta1<me o xapa1<Tep1-1c-· 
TI11<ax 11x paAH0aKTHBH0ro pacnaAa. · 

B cHcTeMy. BXOART 3BM CM-3 31 11 311e1<TpOHHble 61101<1-1, Bblnon
iieHHble a cTaHAapTe KAMAK, paaMe111eHHble· a ABYX 1<pe11Tax noA 
ynpaBJ1eH11eM 1<pettT-1<0HTpon11epoa 106 A 141 · 1,1 KK-001 /5-/ • 61101<
cxeMa cHcTeMbl Ha6opa 11H$0pMa4111,1 npeACTaeneHa Ha j:)11cyi-i1<e • 

3nel<TPO.HHble 61101<11, AaJOutHe cne1<Tp0MeTp114ec1<ylO HH$OpMa41110, 
pa3Mell(eHbl B 1<pe11_Te' pacnonomeHH0M B Henocpe,qCTBeHHOH 6111130CTl1 
OT np11eMHoro ycTpo11cTaa a 31<cnep11MeHTaJ1bH0M sane, Ha paccTo-

. RH1111 01<0110 100 M OT 3BM. Kpe11T 06c11ym11aaeT'CR 1<0Hi"po11nepoM 
KK-001 a co4~TaH1111 c 6no1<aM11, annapaTHO o6ecne4HBalOUIHMH iie
o6xoAHMYJO nor111<y OTOOpa C06blTHl1 no 3aAaHHblM- l<pHTepHRM- coana- · 
AeHHR 11 aHTHCOBnaAeHH.R: 6JlOl<OM opraH113a41,111 pa3peweHHR per11-
CTpa41,11,1 MHoronapaMeTpoaoro co6btTHR KE-OSK /EDP/, 6no1<0M opra
HH3a41-111 aanpeTa perncTpa4111,1 KE-04K /603/ H 6no1<0M KP-81 K, 
$0pMHPYIOutHM CHrHan Ha 06cnym11aaHHe /L23/ AJlR

0

l<0HTponnepa 
KK-001. 

61101<11 60P 11 603 ynpaBJlRIOT npoxomAeHHeM cHrHanoa 4epea 3ne
MeHTbl CHCTeMbl' a Ta1<me Bb1pa6aTb1aaJOT A0n0JlHHTeJlbHYIO HH$0pMa-
41110, l<0T0pyJO 4enecoo6pa3HO HCn0JlbS0BaTb np11 npeABap11TenbHOl1 
06pa60T1<e na1<eTa. AatiHblX. ' · 

AnR 113MepeHHR $H3114eCl<HX napaMeTp0B B CHCTeMe HCn0Jlb3YJOTCR 
cneAYJOutHe 3Jlel<TP0HHble 61101<11: 
- 4 aMnJ1HTYAHo-411$poab1x npeo6paaoaaTeJ1R /AU0/ nA-24K 161 ; 
- 2 C4eT4Hl<a KC-011 /7/ /CT 11 C2/. 

8 Tpa1<Te 113MepeHHR apeMeHH nponeTa 11cn0J1b3YIOTCR $0pM1,1po
BaTeJ111 co cneARutHM noporoM /$CO/,apeMR-aMnJ1HTYAHb111 npeo6paao
aaTenb 11 aMnJ1HTYAH0-4H$POBOl1 npeo6pa30BaTeJlb. 

AnR per1-1cTpa4111,1 3Hepr1,111 np0AYKT0B pea1<41-111, a Ta1<me 1-1x 
anb$a-pacnaAa 11 cnoHTaHHoro AeneHHR 11cnonb3YIOTCR TPH cne1<Tpo
MeTp114ec1<11e Tpa1<Ta C pa3HblMH l<03$$1-1411eHTaMH yc11neHHR, n0Al<Jll0-
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Erzox-cxe.Ma 3Ae,mrpoHHOco o6opyooaaHUfl. cucmeJvLu Ha6opa uH¢op,~a4uu. 

4eHHble I( 1<peMHHeB0MY noaepxHOCTHo-6apbepHOMY AeTel(T0py 1,1 co
CT0RutHe 113 3aPRA0B0-4YBCTBHTeJlbH0ro npeAYCHJlHTeJlR, YCHJlHTeJl.R 
CY-4K 181 'JlHHel1HblX B0P0T 11 Aun. 

BpeMR nponeTa 11 3HeprHR RAeP 0TAa4H per1-1cTp11py10TCR T0Jlbl<0 
npH coanaAeHHH CHrHaJl0B Ha BX0AaX C00TBeTCTBYIOUIHX AUn. 0pra
HH3a411R coanaAeHHH ocyuteCTBJlReTCR C n0M0utbJO 6no1<a 603. Ynpaa
neHHe JlHHeHHblMH aopoTaMH Tpa1<T0B per11cTpa41111 3Hepr1,111 anb$a-
4aCTH4 1,1 0Cl<0Jll<0B. AeneHHR ocyuteCTBJlfleTCR c11rHaJ10M C 116blCTpo
ro11 BblX0Aa yc1-1n1-1TeJ1R CY-4K, ecn1-1 OH He coanaAaeT c cHrHanoM 
Ha BblX0Ae 0AHOl1 HX MH1<po1<aHaJ1bHblX nnaCTHH' T. e. ynpaBJlfllOutHH 
CHrHan np0X0AHT Ha BX0A JlHHel1HblX B0p0T 4epe3 cxeMy aHTHC0Bna
AeHHR, Ha l<0T0pylO 4epe3 CXeMy 111111W I noAalOTCR CH rHaJlbl C Bb1xo
A0B $CO. 

AnR H3MepeHHR nepH0A0B nonypacnaAa np0AYKT0B pea1<41-111 1-1c
nonbsyeTCR C4eT4HI< Cl B l<OM61-1Ha41,11,1 C 1<Bap4eBblM reHepaTopoM 
KB-005 191 : HMnynbCbl reHepaTopa C onpeAeneHHOH 4aCTOTOl1, 
ycTaHaan1-1aaeM011 nocpeACTB0M 1<0MMyTa41,11,1 Ha era nepeAHei1 naHe-
111-1, noAalOTCR Ha C4eTHbll1 BXOA C4eT4Hl<a, a HMnynbCbl, 0Tl<PblBa
lOutHe JlHHeHHble B0P0Ta C00TBeTCTBYIOutHX Tpal<T0B, n0AalOTCfl Ha 
BX0A 11 nepeH0C11 • C6poc C4eTH0ro perHCTpa B 11 0 11 ocyuteCTBJlReTCR 
CHrHaJl0M C apeMRnponeTH0ro Tpal<TD. 
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ApyroA e4eT4HK KC-011 /C2/ e11ymHT AJ1R a6eoJ110THoro oTe4eTa 
epeMeHH. • 

nepeAa4a eo6~1rnA 8- 38M oeyuteeTBJlReTeR .e nOM011(blO 6JlOKOB 603 
H 60P, Bblpa6aTblBa10l1(HX eHrHaJlbl ynpaeneHHR AJlR JlHHeHHblX exeM 
nponyeKaHHR Ha BXOAax AUn, a TaKme eHrHan, aanyeKa10utHA·4HKJ1 
4TeHHR H nepeAa4H AaHHblX KpeAT-KOHTpOJlJlepoM KK-001 B 6110K na
MRTH THna FIFO Kn-16K 110 1 e Heaaa1-1eHMb1M 4TeHHeM H aan1-1eb10 
AaHHblX' KOTOPblH enymHT AJlR yMeHbWeHHR MepTeoro ·epeMeHH npHeM
HOro yeTpoAeTea 3a e4eT BblpaBHHBaHHR nOTOKa HH¢opMa41-1H. KpoMe 
Toro, 6JlOKH 603 1-1 · 60P HMelOT 16-paapRAHblH perneTp, KOTOPblH no 
KoMaHAe F2 4HTaeTeR e MarHeTpanH KAMAK. B 3TOM perHeTpe yeTa
HaBJ1HBa10TeR pa3PRAbl, eooTBeTeTBYIOl1(He 6110KaM, BKJll04eHHblM 
B cxeMy ynpaeneHHR e noMOl1(blO 60P. HanpHMep, B e11y4ae perHeT
pa4HH:RAPa OTAa4H yeTaHaBJlHBalOTeR pa3PRAbl 1 H 2. 

TaKHM o6pa30M, KamAOe eofiblTHe: perHeTpa4HR RAPa OTAa4H, 
aJ1b(j)a-4aeTHL1bl HJlH oeKOJlKa AeJleHHR - npeAeTaBJlReTeR B BHAe no
eJleAOBaTeJlbHOeTH (N +I) 16-paapRAHblX CJlOB /N - 4HeJlO H3MepR
eMblX napaMeTpoe/, npH4eM KamAOe,eJlOB0_3TOH noeneAOBaTeJlbHOeTH 
eoQTBeTeTByeT onpeAeJleHHOMY napaMeTpy, a noeJleAHee e11oeo eo
AepmHT npH3HaK KOH4a noeneAOBaTeJlbHOeTH /yeTaHOBJleHHblH 1 5-A 
pa3PRA/ H KOA eOfiblTHR. 

MepTeoe epeMR noene perHeTpa4HH eo6b1THR onpeAeJlReTeR epe
MeHeM npeo6paaoeaHHR eooTeeTeTBYIOut,HX AUn, KOTopoe aaeHeHT OT 
aMnJlHTYAbl HMnyJlbea H eoeTaBJlReT ]ilO MKe,1-1 epeMeHeM, Heo6xo
AHMblM AJlR nepeAa4H ·HH(j)OpMal..lHH KpeAT-KOHTponnepoM KK-001 e na
MRTb FIFO. PeaJlbHOe epeMR onpoea eTaHQHH ~peATa eoeTaBJlReT 
2-3 MKe, TaKylO me BeJlH4HHY HMeeT epeMR aanHeH OAHOro enoaa 
e 6110K Kn-16K. TaKHM o6paaoM, MepTeoe epeMR AJlR AaHHoA exeMbl 
He npeBblWaeT 50 MKC. 

Ha 6110Ka FIFO 1-1H¢opMa4HR e BHAe noeneAOBaTeJ1bHOeT1-1 16-paa
P.AAHblX _eJlOB 4epe3 yeHJlHTeJlb MOUIHOeTH KJ1-82K nepeAaeTeR B 6110K 
BXOAHoro perHeTpa KJl-11 K 111 • 

6110K KJ1-11K HaXOAHTeR e KpeATe 38M, nOAKJll04eHHOM K 06111eA 
WHHe 4epe3 KOHTPOJlJlep 106 A. 8 3TOM me KpeATe paaMeuteHbl npo
rpaMMHo-ynpaBJlRE'ttble <l>YHKI..IHOHaJlbHble 6JlOKH: 
- 6110K-reHepaTOP nporpaMMHpyeMblX HHTepeanoe epeMeHH KT-16K' 
o6eene4HBalOl1(HH 6JlOKHPOBKY ny4Ka yeKopeHHblX HOHOB Ha epeMR pe
r1-1eTpa4HH paenaAa RAeP OTAa4H; 
- 4aebl KB-004 191 , 1-1eno11b ayeMble AJlR TaAM1-1poeaHHR onepa4HA aa
n1-1eH Ha HaKOnHTeJlb, MOMeHTOB Bb1Aa4H np1-1Ka30B onepaTOpOM H 

T-A•; 
- KBap4eBblH reHepaTop KB-005 H e4eT4HK e yeTaHaBJlHBaeMOH 3Ke
noa1-14HeA KC-013 / 9 ' ' 1,1enOJlb3yeMble AJlR Bblpa6oTKH epeMeHHblX 
HHTepBaJlOB npH Ha6ope HH(j)OpMal..lHH AJlR KOHTPOJlR aa eKopoeTblO 
Ha6opa. 
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- 6110K1-1 KH-15K 1131 
1,1 KE-02K 1131 , KOTOpble e11ymaT AJlR BblBOAa 

HH(j)OpMaQHH Ha rpa(j)1,14eeK1ilH .AHenneA /TeJleBH3HO.HHblH MOHHTOp 
MC-6 SECAM/ H AeAeTBHH e KOOPAHHaTHblM wapoM. 

3. nPOrPAMMHOE 06ECnE4EHHE 

nporpaMMbl Ha6opa 1,1 npeABap1-1TeJlbHOH o6pa60TKH 3Kenep1-1MeH
TanbHblX AaHHblX e03AaHbl Ha oeHoBe AHHaMH4eeKoro 4JopMHPOBaHHR 
eHeTeM aeT0MaT1-1sa1..1H1-1 "A<l>C" 1141 , pea11HaoeaHHoro e epeAe 

1 AHeKoeoA onepa41,10HH0A e1-1eTeMbl peanbHoro epeMeHH RT- I I /5 eep
e1-1R/. 

1 
CoaAaHHaR e noMOUlbJO KOMnneKea uA<l>C11 nporpaMMa eoeTOHT 1,13 

oeHOBHOi'.1 4aeTH, noeTORHHO np1,1eyTeTBYIOuteA B naMRTH 38M, H 
eerMeHTOB - nporpaMMHbl?{ MOAyneA, eOOTBeTeTBYIOUIHX OTAeJlbHblM 
¢YHK4HRM. MOAYJlH AOJlmHbl HaXOAHTbeR e onepaTHBHOH naMRTH TOJlb
KO np1,1 -JIIX BbtnOJlHeHHH. TpaHeJlRQHR H peAaKTHPOBaHHe eeR3eA AJli:i 
KamAoro MOAYJlR npOH3BOARTefl OTAeJlbHO, see 1,1enOJ1b3yeMble B e1,1-
eTeMe aBTOMaTH3al..lHH 3Kenep1-1MeHTa npHKJlaAHble nporpaMMHble MOAYJlH 
AOJlmHbl 6b1Tb npeAeTaBJleHbl e nepeMeutaeMOM (j)OpMaTe "REL". 

3arpy3Ka TaKHX (j)yHKI..IHOHaJlbHblX nporpaMMHblX MOAYJle.H B naMRTb 
MaWHHbl 1,1 o6pal1(eHHe K HHM· oeyuteeTBJlRIOTeR npH nOMOutl-1 enett1-1a11b
HOH e11yme6HOH nporpaMMbl-AHeneT4epa, B KOTOpoA 1-1enOJ1b3yeTeR 
np1,1H41-1n AHHaMH4eeKor-O paenpeAeJleHHR naMRTH. TaKaR opraHH3al..lHR 
~a6oTbl noaeo11ReT 1-1a6emaTb orpaHH4eH1,1A Ha o6b~M nporpaMMHoro 
o6eene4eHHR' eBR3aHHb1X e <!>HKeHpoeaHHblM H epaBHHTeJlbHO He6011b
WHM o6beMOM 03Y 38M. 

Bee npHKJlaAHble nporpaMMHble MOAYJlH MoryT 6b1Tb HanHeaHbl Ha 
R3b1Ke nACKAJlb /TpaHeJlRTOp nACKAJlb-1 /' np1,14eM npHHRTaR B 11Act>C 11 

e1-1eTeMa aApeea1..11-11-16110Koe KAMAK 1151 AeJ1aeT nporpaMMHOe o6ee
ne4eH1-1e HHBap1-1aHTHblM OTHOeHTeJlbHO nepeeTaHOBKJ.1 6JlOKOB B KpeA
Te H J.13MeHeHHR KOMMyTa4HH KOHTPOJlJlepa. 

A1-1anoroeaR eHeTeMa AaeT B03MOmHOeTb onepaTOPY BBOAHTb 1-1 
H3MeHRTb B npo1..1eeee pa60Tbl PRA napaMeTpoe: HHTepeaJl 3Ha4eHHH 
epeMeHH npoJleTa H KHHeTH4eeKOH 3HeprHH RAeP OTAa4H, B KOTOPOM 
aeAeTeR o6pa6oTKa noeTynalOl1(eA HH¢opMa41-11-1, epeMR HenpepblBHoro 
Ha6opa HH(j)OpMa41-1H, pemHM BH3yaJlH3a41,11,1 eneKTPOB HT-A·, a TaK
me oeyuteeTBJlRTb AHarHoeTHKY ow1-160K onepaTopa 1-1 e6oee annapa
Typbl. OeHOBHblM pemHMOM pa60Tbl nporpaMM RBJlReTeR HaKOnJleHHe 

· HH(j)OpMaQHH, OTpamaio111eA eeoAeTea 3Kenep1-1MeHTaJ1bHblX AaHHblX. 
B pem1-1Me Ha6opa AaHHblX nporpaMMa eopn1pyeT eo6blTHR B eOOTBeT
eTBHH e aaAaHHblMH KpHTepHRMl-1 H (j)OpMHpyeT 6y¢ep ~06blTHH' 1-1H
¢opMa4HR 1,13 KOToporo, no Mepe ero aano11HeH1-1R, nepeHoeHTeR 
e ¢aAJ1 eo6blTHl1, HaXOARut1-1AeR Ha BHewHeM HOeHTeJle. no meJlaHHIO 
onepaTopa KamAOe eo6blT111e Tvma 11RAPO OTAa4H 11 MomeT HHAHI..IHPO-
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eaTbCR Ha 3KpaHe rpa¢H4eCKOro AHCnneR B BHAe T04KH Ha nnaHe, 
KOOPAHHaTbl KO ropoi:1 COOTBeTCTBYIOT 3HeprHH (X) H epeMeHl-1 npo
.rreTa (Y) RAPa OTAa4l-1. 

CKopbCTb Ha6opa HH<!>OpMa1.1~·H1 3aBHCl-1T OT Bb16paHHOro pe>K1-1Ma 
paoOTbl H COCTaBnReT 500¾300 C06blTHH B CeKYHAY. 

□acne npeAeap1-1TenbHOH copT1-1poeK1-1 co6b1THH a onepaTHBHOH na
MRTl-1 $0PMHPYIOTCR cneKTPbl: MO>KeT 6b1Tb c¢opM1-1poeaH n1-160 ABYMep
HblH cneKTP R,qep OT,qa41,1' n1-160 OAHOMepHble 3Hepren14eCKHe cneK
TPbl R,qep OT,qa4H' anb¢a-4aCTHLI H. OCKOnKOB ,qeneHHR. fl106oi1 1-1-3 
cneKTPOB no Tpe6oeaHHIO onepaTopa MO>KeT HHAHLIHPOBaTbCR Ha 
rpa¢H4eCKOM AHCnnee. Ha6op HH$QpMa1.11-11-1 npl-1 3TOM npepbleaeTCR. 
OnepaTOp HMeeT B03MO>KHOCTb MeHRTb eepTttKanbHblH "'ropH30HTanb
HblH MacwTa6 H306pa>KeHHR' HHAHLIHPOBaTb HH<!>OpMal.lHIO B n1060M Ka
Hane cneKTpa, KOHTpOnHpoeaTb cyMMY Me>KAY MapKepaM1-1, ,qnR ABY
MepHoro cneKTpa - ocy~ecTenRTb ceepTKY no rop1-130HTan1-1 1-1 eep
THKan1-1 1-1 T ·A· Bee cneKTPbl no KOMaHAe onepaTopa MoryT 6b1Tb. sa
nHcaHbl B ¢ai1n cneKTpOB • 

Cne1.11-1anbHaR opraHtt3al.lHR pa60Tbl C <1>a11naMH H B03MO>KHOCTH' 
npeAOCTaBnReMble KOMnneKCOM 11,[1<1>C 11,06ecne4HBalOT coxpaHeHHe HH
CIJOpMa1.11-11-1 B cny4ae aeapHHHOH OCTaHOBKH pa60Tbl. 

<lla11nb1, co,qep>Ka~1-1e cneKTPbl, 1,1 CIJaHilbl COOblTHH 1-1cnonb3YIOTCR 
AnR AanbHei1wei1 o6pa60TKl-1. . 

ABTOPbl 6naroAapHbl AOKTOPY CIJH31AKO-MaTeMaTH4eCKHX HayK 
r.M.Tep-AKonbRHY 3a 6onbwoi1 HHTepec K pa6oTe 1-1 aKTHBHYIO no
MO~b. 
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