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nocTHX8HHfl B o6nacTH paapa60TKH H C03,IJ;aHHfl no.nynpOBO,IJ;HHKOBliX 

,IJ;8T8KTOp0B flA8pHoro H3nyqeHHfl C BliCOKOA paapemaD111eH cnoco6HOCTJ,~, 

ynyqmeHHe xapaKTepHCTHK cneKTpo»eTpHqecxort annaparypu, npHMeHeHHe 

MeT0.11;0B MHOrOKaHaJibHOrO V. MHOrOMBpHoro aHanv.aa, C03,IJ;aHHe CHCTBM 

KO)Ul.lIBKCHOro HaKOnJieH11R H o6pa6oTKH 3KCnepHMBHTaJI&HliX ,IJ;aHHliX nocpe.11;

CTBOU HCrion&30BaHHfl a1,1qv.cnHTen.Hl:IX cpe.ll;CTB - oOycJIOBJIHBaDT cospe»eH

HOe COCTOflHHB H TeH,IJ;BHUHH pa3BHTHfl TeXHHKH 3KCnepHM8HTa B 06JiaCTH 

fl.11;8pHOJ\ c!J}13HKH, 

QT»eqeHHl:le oco6eHHOCTH B 3HaqHT8JIJ,HOV. Mepe OTHOCflTCfl.K ~H3H

qecKHM 3KCnepHMBHTaM no nporpa»Me HCHAilII (n.11;epHafl cneKTpOCKOilHfl Ha 

ny'-!Ke npOTOHOB 111,npOBO,IJ;HMWl B OT,IJ;eJie a.11;epHol! cneKTpOCKOilHH H pa

,D;HOXHMHH (OOC H PX) IlaOopaTopHH a.11;epHliX npo6.neu OID1H Ha Oaae ocnoa

Holt 4JH3ll'-18CKO~I ycTaHOBKH - CV.HXpOL;HKJIOTpona C ycKopeHHeM npOTOHOB 

,D;O :rneprm1 680 lfaa. 

CneUl!qJHKa 3KCnepHMeHTOB, npOBO,IJ;l!MliX B OHC H PX,caaaaHa C HCCne

,IJ;OBaHHBM pacna,D;Hl:IX CBOACTB flAep, KaK AOJirOEHBYIIIHX, TaK }I KOpOTKOEH

BYIIIHX H30TOil0B C nepHO,IJ;OM. nonypacnaAM'20 11.HHYT, HeOOXOAHllOCTl,D npo

B8,IJ;BHHfl H3MepeHv.a Ha pa3JIH'-IHl:IX cneKTpOMeTpax, KaK B peXHMe 0,IJ;HOMep

HOro aHa.nH3a (nonynpOBOAHHKOBl:18 J..., fl , r -cneKTpOJ.teTpl:I, MarHHTHH8 

,J. :, .} -cneKTpo»eTpl:I H cneKTporpaip1,1), TaK H B pexv.ue irnorowepHoro 

aHa.nHaa (ycTaHOBKH AJlfl H3M8p8Hllfl e -r, r-r -COBila,D;BHHH, Bp8M8H 

XH3HH B036YXA8HHl:IX COCTOflHHA flAep H T,A,), 

I1orpe611ocu a »HoroxaHaJI&Ho.! perv.crpv.pyD111eit annaparype AJ:fl npo

ae.11;eHHH OOJILWHHCTBa H3MepeHHH, 3Ha'-IHT8JIJ,Hl:llt 06'heM cneKTPOB H OIHOCH

T8JIJ,HO 0,IJ;HllaKOBl:18 MeTO,D;l:I H3BJl8'-leHHfl H3 HHX q>H3Hqecxol! HHipOpMaUHH BHe 

3aBHCHMOCTH OT THilOB npv.6opoa H ,IJ;eTeKTopoa npHB8JIH K HB06XO,IJ;MMOCTH 

06'he,IJ;HHeHHfl perllCTpHpYDIIIMX H ana.nH3MPYlllllMX ycTpOllCTB B 8,IJ;HHl:lll H3Me

pHT8JIJ,Hi:lll KOM.IlJl8KC Ha Oaae 3BM "li!HHCK-2",611ox-cxeua KOTOporo npHae-
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,IteHa Ha pHc.112• 13, 151, c BO3MOXHOCTLD oOpaOOTKH HHcpOpMtmHH no 

CTaH,ItapTHID( nporpaullall npH HCIIOJIL30BaHim OCIUIJIJIOrpaipa co CB8TOBW 

xapaH,ItaJIIOM (OCK) 12,13,141_ 

,llHccepraUHR nOCBR~eHa BOIIpOCaJl reXHHKH H opraHH3aUHH MHOrOMep

HUX cnexrpoxerpHqecKHX J3.llepeHHR B ooc H PX JllilI H COCtOHT H3 BBe,Ite

HHR, .ItBYX qacrea, 38.KJIDqeHHR, ,ItByi llpHJIOX8HHi, xparxoe co,ItepxaHHe 

KOtOpHX npHBO,ItHTCR HHXe. 

B nepsoa qacrH paCC.118.TpMBaDTCR aH8.JIOrOBHe H UHcppOBHe ycrpoRcT

Ba, BXO,ItR~He B ycTaHOBKH .lt}lR HHOrOMepaoro aH8.JIH3a. 003,ItaHHinl B ooc 

H PX .ruIIl MHOroxepHlollt aHaJIH3arop Ha Oase 3BM •JlHHCK-2" c OTOOpOM HH

cpOp.llaUHH M8TO,ItOM UHcppOBl,IX OltOH 18,l6/ no3BOJIR8T npoBO,ItHTL H3MepeHHR 

cnexxpos rawa-raMMa-cosna,IteHHa, peHTreH-raMMa-cosna,IteHHi, H3Mepe

HHe Bpe.lleH XH3HH B030yx,IteHHUX COCTORHHlt R,Itep, tpexxepHHe H3MepeHHR 

yrnoBux raMMa-raWl:a xoppeJIRUHi 14 ,5,9,ll,l?I. 

PeXH.ll .ltBYXM8pHoro aHaJIH3a rwa~ra.wm-COB!Ia,It8HH3 RBJIR8TCR O,It

HHM H3 OCHOBHHX BH,ItOB paOorH 3BH ·YHHCK-2" H 3aHHM68T ~ 30',£ BCero 

.llaJ.IIHHHOro BpeMeHH. Ha pHc.2 npHBe,IteHa 0.IIOK-CXeMa .ItBYXMepHoro aHaJIH

satopa_ raiwa-raxxa-COBna,IteHHa. B ycTaHOBKe HCnOJIL3yDrca KOaKCHaJILHHe 

Ge(L; )-,IteteKTOpw C OO'LeMO.ll qyBCTBHTeJU,Horo CJIOR 22 H 25 cu3 'H C pa3-

pellleHH8.ll Ha E0 = 1133 JisB 60co 4¼4 1 5 K3B. BpeMeHH08 paspemeHHe npH 

coana.i;;eHMH raHMa-KBaHTOB C 3HeprHea I,17-1,33 M3B 60co COCT6BJIR8T 

6,5 acex. BeJIHqHHa paspemaD~ero BP8M8HH AJIR perHCTP6UHH coena,ItaD~HX 

raMMa-KBaHTOB B ,ItHana30He 3HeprHA 0,060 i 2,0 K3B no oOOHK KaHaJiaM 

cocraBJIReT 175 Hcex. MaltcH.MB.JILHOe QHCJIO KaHaJIOB AJIR cnexxpoB cosna

.J{eHHR paBHO 24576, qro ,-ocTHraerca pa3,lt8Jl8HHCM IlaMJitH 3BM Ha 4 3Taxa 

. (pHc.3). qHc.110.cnexTpOB COBnaAeHHi H HX ,ItJIHHa ycTaHaBJIHBaDICR nepe,It 

OilHTOM, npH 3TO.ll BO3KOZHH BapHaHTH: 48 cnexTpOB no 512 K6H8.JIOB, 24 

no 1024, 12 no 2048 HJIH 6 no 4096 1taH8.JIOB. 

B nepeoa rJiaae xaxze onHcwBaDTca cne~rpoueTpHqecxHe M BpeMeHHHe 

0.IIOKH, aHaJIH3HpyD~8.ll annaparypa H YHHBepcaJihH08 ycrpoiCTBO CBR3M C 
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3BM "MHHcx-2•, 6JIOK·CX8Ma Koroporo npKB8A8Ha Ha pHc.4 -BXOAR~He B 

cocraB AByx.uepHoro aH8.JIK3aropa rawi:a•ralOla-coBna.iteHxa. 

3cW>exrseHocr& 3roro npHdopa noAreepzAaerca pe3yn&rarawH .uuoro

qscneHHWC H3.uepeHKll, npOB8A8BHliX B OHC H PX lliilI B teqeHHe nocJieAHHX 

3 ner. B npHJIOZ8HHH I noxa3auo HCfiOJib30BaHHe C03A&HBOro KO.MIIJiexca 

npH npoaeAeHHK HCCJI8AOBaHHI pacnaABLIX CBOlCTB RAep pa3JIHqawc H30TO

noB, B to.u qacne H xoporxozHBY~Hx /I?,I8 H AP•I. Ha npx.uepax Hccne

AOBaHiilt pacna.ita 151Ts, 150:Pm H 132 La. HJIJIDcrpHpyetca npH.ueHeHHe 

AaHHWC raw,:a-raiwa-COBil&A8HHll 119•211. B npHJIOX8HHH II Aaetca OilH

caHHe ycTaHOBKH, RBJIRD~eltca AaJibHeimx.u pa3BHTH8.ll aHMH3aropa raM11.a

rawia-COBilaA8HHI H Il03BOJIRD~ea npOBOAHTb tpex.uepHlie 83.uepeHHR raw,:a

raKKa-epe.ua coenaAeHHK. 

Bo eropoa rnaae onscwaaerca Aeyx.uepuwa aHa.JIH3atop peHtrea-raKKa 

coanaAeHHll C HCilOJib30BaHHeM nnocxonapa.JIJieJibBOro H ~OaKCHa.JlbHOro 

Ge (L i )-Aetextopoa c qyaCTBHTeJibBWKH 06'I,e.Ma.U:H o, 5 H 8, 8 c.113• 3Ta 

ycraHoaxa no3aoJiaer HccneAoaar& cnexrpu coanaAeBHll ra.11.1m-Jiyqea a 

AHana3oae aaeprmt 0,060♦1,5 M3B c pearreaoacKH.11.HanyqeaHe.11 a AHana

aoae 3HeprHJ.1 25♦J00 K3B /I0, 22/ H paape111eHH8.li 0, 7 K3B Ha E f =122 K3B 
57co npH aarpyaKax ea BXOAe AO 6.103 H.wn/cex. 

B rpet&elt rJiaae pacc.uatpHaaerca nyx.uepuwt aaanHaatop AJIR Ha

.uepeHHa ape.udH XH3HH aoadyxAeHHWC COCTORHHJ.1 RASP /II/, Il03BOJIRD~Hll 

OAHOBpe.ueHHO onpeAeJIRTb B HaHOC8KYBABO.ll AHanaaoHe ape.ueaa XH3HH pa

Aa aoadyxAeaewc ypoaaea, qto cy~ecraeaao coKprullaer aarpatu ape.ueuH 

3KCnepHM8HTa. 

B rnaae 4 on»cau rpex.uepawt aHa.JIHaarop yrnoBux ra.10o1a-ra.11.ua xop

pCJUl~Hlt II21. · !Jacno paaJIHIIHlil yr.xoawc 3Ha11eHHI nepe.ue~aD~eroca .11;at

qHKa paBHO rpe.u. IlpH Xax,D;OM 3Hal!eHHH yrna MOXHO H3.Ueparb H8CKOJibKO 

cnexrpoB COBilaAeBHK. 
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Bo BTOpolt qacTH ,lr;HCCepTaUHH pacc»aTpHBaDTC8 BOnpocY onTH.MaJlbHOlt 

opraHHa·auH11 H31LepeHID! B pe:a:11»ax MHoro»epuoro apaJIH3a. 

. Ycnex npH npoBe.1teHHH Clonbmoro KOJ1Ht1ecTBa H3MepeaHlt noMHK~ .. oelec

neqeuHa craelHJibHOCTH, KaKCHM8.JlbHO ,1r;ocrH:a:H11olt paspemaDmelt cnocoeluoc

TH cneKTpOKeTpHt!eCKHX H BpeKeHHWX tpaKTOB.B 3Hat111TeJ1bHOlt. Mepe 3BBH

CHT OT B03.llOJ:HOCTH oelecnet1eHH8 nosropaeuocrH pe3yJibTaTOB H3MepeHHlt 

B ret1eHHe AJIHTeJibHOro nep:110,1r;a (nonro,1r;a-ro,1r;). B ycraHOBKe raWla-ral,(Jla

coBna,1r;euHlt craelHJlbHOCTb paelOTU cneKrpoMeTpHt!eCKHX rpaKTOB, COCTaBJIR

Dmaa ,!O,OOJ% 1;0c, rapaHTHpyerca npHKeHeH11eu cHcreu craelHJIH3aUHH no 

penepHhl~ rumym,caK or reaeparopos rot1aolt aMIIJ1Hry,1r;u (fTA) /'2.J/. Bos

MOJ:HOCTb .llHOroKpaTHhlX H3MepeBHlt B O,lr;HHaKOBHX~ C TOQKH 3peHHa 3Hepre

THtlect:oro ,1r;11ahasoaa, ycJIOBHHX oelecnet11rnaerca npHKeHe1111eu npet.H3HOH

HHX reJIHilOTOB, BCTpOeHHhlX B fTA ~n03B0JIHDm11x ,1r;eJ1aTb noBTOpHyD ycra

HOBKY auelpaHHOro pe:a:K.lla c TOt!HOCTbD ,!0,05%. 

)Via peweHKII 3a,lr;atl no COCTaBJl8HKD ClOJlblDOrO t!HCJia KaJllielpOBOt!HUX 

xapaKTepHCTKK Kal:,lr;Oro pe:a:Hlm. K3.llepeHHlt, ,l{Jl8 COKpameHK8 apeMeHH ua 

no,1r;rOTOBKY 3KCnepKM8HTa H B03MOJ:HOCTH conocraBJieHH8 pe3yJibTaTOB H3-

wepeHHl!. Ha npora:a:eHHH .n;JIHTeJibHOro nepHo,1r;a Bpe.u:euK ual.!H 6wrn BBe,1r;e

au TKilOBhle pe:a:HMhl H3MepeHKlt. 3TO Il03B0JIHJIO TaKJ:e nJiaHKpOBaTb H noJI

HOCTbD 3a.KaHt!HBaTb no,1r;roTOBKY annaparyphl K 3KCnepKMeHry ,1{0 IlOJIYQOHH8 

Hccne,1r;ye»oro pa,1r;11oaKTHBHoro npenapara, qro ocoeleHuo BaxHo npH H3Me-· 

peHH8X cneKTpOB COBna,1r;euHlt KOpOTKOJ:HBymHx H30TOilOB c Tl/2 ~ 20 .llHH. 

B paelorax /l7,lB/npHBO,lr;IITCll peayJibTaTY HCCJ1e,1r;osaHHlt pacne.,lla 159Tm 

(Tl/
2

=11 MHH) H lSSTm(Tl/2=4,J MHH), Ha OCHOBaHHH H3.llepeHH8 cneKTpOB 

r~a-ra»Ka-cosna,1r;eaHlt. 

AuaJIH3 npHt!HH orxasos s annaparype npH npose,1r;eHHH 11s»epeaalt 

rawm.-raKKa-coBna,1r;eHHlt aa nepHO.l 1967 + 1971 r. noxasan, t1ro, H&

c»orpa ua OTHOCHTCJlbHYD CJIOJ:HOCTb H .s;ocraTOQHO ClOJlblDOlt oel~e.ll ( CBUWe 

20 ThlC8tl rpaH3HCTOpos), H.lleerca pe8.JlbHaa B03KOJ:HOCTb oelecnet1eHHft 
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,lr;OCTaTOQHOlt Ha,lHHOCTH npH aenpephlBHOi paelore scero KOMIIJleKca B re

tleHHe 5+100 tlaCOB, 0,!r;HHM H3 BaJ:HUX aranOB B pemeHHH 3TOlt sa.n;at!H Clu-

Jia peaJIH3aUHJI° npe,s;JIOJ:eHHOro M8TO,lta OelHOBJleHlrn mltaJI},I C UHq>pOBhlMH 

OKHaMH /l5/. 

B nepsolt rJiaBe BTOpolt t1acrH ,1r;11cceprauHH paccerpHBaDrca rax:a:e 

BOnpocw KOJIHQ8CTBCHHOro yt1eTa q>aKtOpOB q>oaa, CJiyt!altHWX COBna.n;eHHlt, 

,1r;aerca onHCaHHe cnenHq>HltH H3MepeaHlt cnexTpOB COBna,1r;eHHlt KOpOTKOJ:HBY

mHx H30TOllOB H MetO,lr;HltH npose,1r;eHHft ltOHTpOJIH KOMnJleKca H3MepHTeJlbHOro 

06opy,1tOBaHHll. 

Bropaa rnasa nocBameaa sonpoca» wte»arHt1ecxolt oelpaeloTKH cnex

TPOB raw»a-raMMa-COBllll.D:8HHB ua 3BM ".lb!HCK-2" c noxombD OCK 12, 7,lJ/. 

Meto,Jt, OnHcaHHwl B 1241,61,1.11 no.1101:eu B OCHOBY anropHT.lla nporpa»

.llli oelpaelorxH cnexrpos cosna.n;euHlt, Clnox-cxexa xotopoa np11ae,1r;eaa aa. 
. . 

pHc.5. IlpHM8H8HHe 3BM HOCK CBO.JtHT secb npouecc oelpa6orxH lt no»eTKe 

c no»om&D cBeroBoro xapaa,lla111a rpaHHU oelpa6arwaae»oro nuxa, ero ~oaa 

II cooraeTCTBYD~HX CHMBOJIOB, nepe1tJ1Dt1aDmHx paeloty 3BM C pe:a:H»a H30el

pa:a:euHa ua BhlilOJIHeHHe BUtlHCJIHTeJlbHWX onepauHB no oripe,s;eJieRHOU no,1r;

nporpal,(Jle. IlpuxeueuHe arolt nporpal,(Jlw n03BOJIHJIO coKparHTb aatpar1,1 Bpe-· 

M8HH ua oelpa60TKY cnexrpOB coana.1teHHlt c .Jt~YX He,l{eJib AO"'l,5 tlaCOB, 

rnasa J nocsa~eaa aonpocaK noBwmeaHa actxt>eKTHBHOCTH 11cnoJ1bsosa

HHR YCTaHOBOK H3M8pHTeJI•HOro KOMnJl8KCa OJ'IC H PX IDlil. Kruc H CJl8,1{0BaJIO 

OEH,lr;atb, napanJieJlbH08 pa3BHTHe ABYX uanpaBJl8HHU HCll0Jlb30BaHHH 3BM B 

3KCnepHMeHTax no ABYXKepHOMY aHaJIH3Y H npH oelpa6orxe HH~OpMauHH C no

xombD OCK 6wcrpo npHseno K nporaeopeq11v, BliJla3Hewewyca B npaKtHtleCKH 

xpyrnocyroquolt 3aHllTOCTH 3BM npH see B03pacraD~HX llOTpeelHOCTllX B .lla

mHHHOK spe»eHH. Kalt O,JtHH 113 B03MOJ:HYX aapHaHTOe·t1aCTHQHOro pe111eHH8 

. atolt npoelJie»u, ClWJI npe,1r;.110:a:eu H pe8.JIH3oeaH pexHK COBMe~eu11a· npoueccoB 

uaxonJieHH_ll Huq>op»auHH c npoueccaK11 oelpaelorKH H BUBO.Ila pauee uaxonJieH

eoll HH~OpMaUHH /lS/, t!TO no3BOJIHJIO nOBLICHTI, 3ipql8UHBHOCTb HCnOJib30Ba-
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HHS 3BK "KHncx-2" B pemeBHH KOWl48KCa 3aAaq, CBB3aHHllX co cneKTpoueT

pHeH • 

HtOrH npoAe.llaHBOR pa6otH npHB8A8HH B 3aKJIDqeuH~ H COCTOST B 

C.118.Q'Dlll811: 

1. C03AaH Ha 6a3e 3BK "KHncx-2" XOWl.118XC yctpoRctB AJIH npoBe

A8HHS OAHowepHlil H 11Horo11epuwc: cnextpowetpHqecxux H3wepeuHll c ucno.11h-

3oaaaHeH no.11ynpoaOAHHXOBWX H cnHHtH.11nanHonewc: Aetextopoa / 4• 121. Ha. 

annapatype atoro xownneKCa TO.llaKO a pexHwax MHOrowepuoro auanH3a 

npOBeAeHO 60.11ee 200 ~H3HqecxHX H311epeuHll no OCHOBHOR tewatHKe OTAe

.11a HC H PX. 
a) no cxewa.w, npeAJ(OX8HHHII Ha OCHOBaHHH cpaBHHte.llhHOro aHa.llH3a 

pa3.11Hqaux yctpolcta cnextpowetpHqecxol annapatypu, 6u.11H H3rotoaneHH 

cnextpowetpHqecxHe H Bpe118HHH8 6noxH, XOTOplillH YKOllll.lleXTOBaHH 

CD8KTpowetpH OTA8.lla /6,9,10,22/. 

6) BB8A8Ha CHCtewa Cta6H!H3aUHH AJ..UI-512 C HCnO.lla30BaHHe11.tep-

11oconpotHB!8HH8 /6, 91. 
B) Pa3pa6otauo H ycnemao axcnnyatHpyetca yctpolctao caa3H 

cnextpowetpHqecXHX CHCtell C 3BK "MHHCK-2", ll03B0.IISDJ118e npOBOAHTh 

CJIOXHHe axcnepH118B?W Ha JIHHHH c 3BM 12!4, 5, 121, a taxxe o6~8AHHHTh 

cnextpowetpH otAena a eAHHHI H311epute.11»Hwl xo11n.11exc. 

r) Ha. 3BM "MHBCx-2• BBeAeB pexHII wilorowepHoro aBa.llH3a c UH~po

BlillH OXBaitH, D03B0.IIHBmHll npoBOAHTa axcnepH118HTH C 0,IUIOBpeweHBlill H3-. 

wepeBH811 ueCKO.llhXHX napawetpOB 161. qzc.110 xaHMOB A.118 cnextpOB COB

naAeHHll coctaa.11aet 24576. Ko.11Hqectao cnextpoa coanaAeHHI woxer au-

6Hpatbca B npeAe.llax OT 6 AO 48 C COO?B8TCTBYDIIIHK H3KeHeBHeK AJIHHH 

xax,Jtoro cnextpa or 4096 AO 512 KaHanoa. 

A) Co3AaH KHorowepawR aean113arop, no311ou111111dl npo110AHTh H3we

peHHH: raua-raKMa-coanaAeHHll c Ge (Li )-AetextopawH 06~e11011 22 H 
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25 cu3; peHTrea-raJiWa-COBil8.,l!;eHHi C Ce (Li )-AeTeKTOpallH oO~eMOH 

0,5·H 8,8 cw3 ; BpeweH XH3HH B030yx,lleHHl,IX ypOB~ea C HCnOAb30BaHHeK 

cuu~THAAHUHOHHliX KpHCTMAOB Nal (TI) H Tpexwepawe aawepeHHH_yrnoawx 

ra1Wa-ra11.Ma Koppenauim c Hcnon.aoaaHHew Ce (Li) H /llal(TI) ,lleteKTO

pos /4,5,9+12/, 

2, Ilpe,IVIOXeHW H peMH30BaHW ueponpHHTHH no opraHH3aUHH H3Wepe

HHi a pexHwax HHorouepaoro aHMH3a. 
a) Bae,lleHW THnOBHe pexHKH H3WepeHID1 C oOecneqeaHeY ctaOHAbHOR 

pa6otw B xeqeaae 5t JOO qacoa H noatopaewocT»D peayn»taroB B xeqe

ane AAHtenhaoro nepHOAa BpeweHH (nonroAa-roA) / 7,I7 • 21/, 

6) BBe.s;eHO npeAaapHren:i,HOe q>Op14HpOBaHHO~!!IKMW C UH~OBWHH OKHa

MH ,!Via npe,llnonaraeworo aKcnepHMeHta, 3TO noaBonuno taKxe 6onee a<l>

~eKTHBHO HccneAOBaT» CB02CTBa KOpOTKOXHBY~HX H30TOOOB 11
,
11

•
211. 

B) BBe,lleHO aBTOMa.THqecKoe H nonyaBT0HaTHqecK08 OOHOBACHHe mxa

nw C UHq>pOBWWH OKHaHH B npouecce 3KCnepHweHta, no3BOAHD~ee npH ae-

6naronpHHTHl,IX ycnoaHHX coxpaaat» HaitonneHHYD HHq>OpMaUHD H ycnemao npo

ADnxaTh 3KCnepHU8HT 17, 15, 11• 211. 
r) Paapa6otaHa nporpallila o6pa0oTKH cnexrpoa rawwa-rawim. coBna

.s;eHHR C npHK8H8HH8M OCK, aro ll03BOAHAO aBTOHaTH3HpOBaT» nponecc 06-

paOorKH HHq>opKaUHH no.s; KOHtponew oncparopa H coKparHT• aatpatw Bpe-· 

MCHH c 2 H8,ll8n& AO ,.., I,5 qacOlil 12 , 71. . 
_A) BBe,lleHa wetOARKa npoae,lleHHH npoq>HnaKrHqecxoro H axcnpecc

KOHrpona, noaBonaswaa oOecneqHT» rotoaaoctb scero KoWJnexca annapa-

1ypw K paOore H npaitTHqecKH 6eaorxaaHyD pa6oty B reqeaHe axcnepnweH

Ta, npo,llonxao~eroca AO 100· qacos /I7+2II. 
e) Ha 3BM "li!HHCK-2· BB8A8H pexHM COBW8~8HHH aHMH3aTopewx pe

XHHOB H pexHMOB BWBO,lla H o0pa60?KH HHq>OpiUI.UHH'C nowo~»D OCK, 003B0-

nHBmHa B pH,lle cnyqaeB B .s;aa paaa nOBWCHT» aiW>eKTHBHOCTb HCil0Ab30Ba-

HHH 3Bfil,. 
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PeayAbTaTW paOoT, H3AOX8BHWe B ,llHCCepranHH, oOcyxAaAHC» H AOK

na,JJ.liBaJIHCb ea XYW, XIX, XX,XXI H XXII exeroAHWX coBe~aHHHX no a,JJ.ep

HOi cneKtpOCKOilHH .H crpyxrype arOKHOro H,llpa (XapbKOB,1967 r.,EpeaaH 

1969 r., JleHHHrpa.JJ., 1970 r., .lloc1tBa,I97I r,,KHeB,-I972 r.); Ha uex

AYHapo,llHOW CMMil03HyKe no H,ll.8pHOi 3A8KTPOHKK8 (BapHa,1969 r.); Ha X 

BC8COD3HOM COBe~aHHH no aBTOKaTH3aUHH H3Nepeeu0 (HOBOCH6HpCK,I969 r.) 

Ha ce1.urnape B rocy,JJ.apCTB8HHOM YHHBepCHTere YnaH-Eatopa(MHP,1970 r.) 

Ha ceMHHape B 11BCTHTyTe H,llepHoa ~H3HKH (KpaKOB,1971 r.) H onyOnllltO

BaHW B neqatH 12,4•121. 
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