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UeJII> pa6oru. lleJII,D pa6oru JIBJmeTcR paapa6oTita H BHe.n:peHHe MeTo
.noB, annapaTYPU H rrporpaMM, o6ecrretmliamtHX KOMIJJieKCHYJJ aBTOM8TH38UHD 
H3Mepemnt, HaKOIIJielmJi H o6pa60TKH HHWop.!BUHH B 38.Jl:8'i8X smep1mtt cneK
TpOCKOmm. KoHe'<D:laR aa,n:a-qa 8TOrO rrponecca - IIOBlillleHHe *KTHBHOCTH 
smepHO-CIIeKTpoCKOIIR'ieCitIDC HCCJie.noBBHml, IIpOBO,ItHMHX C neJII>D H3Y'IeHHR 
CTpyitTYJ)I,t H CBOACTB aTOMHOro smpa. B HaCTOSllileA ,n:HCCepTBUHH o6o6~eH 
KOMIIJieKC pa6oT, ltOTOpuff 6UJI rrpoBe.neH aBTOpoM B STOM HarrpaBJieHHR. 

AKTy8JI1,HOCTI, npo6JieMU. 3a,n:a'ia 8BTOMBTH38UHH HCCJie,n:oooHm! B 
smepHol CIIeKTpOCKOmm - o,n:il:ofi H3 ltpyIIHllX o6JiacTeA BKCIIepHMeHTBJII,HOfi 
smepHoil qM3HRR - OCTpo BCTaJia B cepe,n:HHe 60-x ro.noB B CM3H C 6ypHUM 
pa3BHTHeM BTOro HanpaBJielmJi~. Ho:Bill1 BTaII HCCJI8,ll;OBBHml B smepHOil cneK
TpoCKOIIHH, IIOMRMO co6CTBeHHHX rrpo6JieM R,ll;epHOA qM3RRH,6UJI o6yCJIOBJieH 
B 3H8'iHTeJII,HOA cTeIIeHH IIOTpe6HOCTSIMH B II?JIHOil H TO'<D!Oil HHWop.!aUHH 0 
CBOACTBax H Ha.n:yq:emmx, pa,n:HOaKTHBHWC R,ll;ep B CM3H C IIIHpOKID/1 BHe.npe
HReM H30TOIIOB B Hapo,nHoe X03m!CTBO, a TalO!te HOBUMH SKcnepm.1eHT8Jll,HU
MH B03MOlllHOCTSIMH, KOTOpie rrpe,nocTaBHJIH B pacnopa,KeHHe HCCJie,ll;OBaTeJieil 
HHTeHcHBHHe IIY'IKH ycxopnTeJiefl, Te:xmma aqipeKTHBHoil cenaPBUHH H30To
noB H IlOJIYIIpoBO,IJ;HHKOBl:le .neTeKTOJlli. 

Heo6XO,IJ;HMOCTI> CHCT8MaTH"l8CKOrO H3Y'!8HHR CBOHCTB BCeX ,IJ;OCTyIIHUX 
pa,n:HOaKTHBH!:lX H30TOIIOB H peaJIK38UHR HOBWC BKCIIepHMeHTBJII,HUX B03MOX
HOCTeil Tpe6oBBJm nepecTpoilKH c~eCTBOB8Bllleff IlpaKTRRH H3MepeHml B Ha
IIpaBJieHHH peaKoro IIOBlllllemm lOC M8CCOBOCTH H sqxileKTHBHOCTH, 003,IJ;BHHR 
HOBUX ycTaHOBOK·,IµIII MHOrOMepHoro KOppeJlffiUIOHHOro aH8JIH3a C Bl:lT8KaD
~ Ha BToro aa,n:a'I8MH neHTpaJIHaoBaHHoro HaKoIIJieHHR 6oJII>moro 061:>eMa 
;ItaHHHX H paapa60TKH M8TO,IJ;OB H nporpaMM HX aHaJIHaa. 

3qq,eKTHBHOe HCCJie,noBaHHe CBO!CTB aTOMHllX R,ll;ep MeTO,IJ;aMH R,ll;epHOil 
CII8KTpoc1tomm B03MOl!UIO JIHmI, IIpH KOMIIJieltCHOM no,nxo,ne, xor,na H3Y'i8JJTCR 
Bee BH,nll Ha.n:yq:eHm! ,naHHoro R,ll;pa H IIpoBO,nllTCR KOppeJlffiUIOHHUe H3Mepe-. 
HRH. 

CneUHqmta R,ll;epHoil cneKTp0CltOIIIm COCTOHT B p83H006pa3HH arrnapa
TYPHUX cpe,ncTB, C IIOMO~J) ltOTOpHX no.n:yq:am s'.KcnepHMeHT8Jll,eyD HHWoP
M~, H B Heo6XO,IJ;HMOCTH ee COBMecTHoro aHaJIHaa. 

Ycnex Taxoro rro,nxo,na pemaeTCR 1tOMIIJie1tcHoil aBTOMaTHaaUHeil Bcex 
IIpH60poBH BH,IJ;OB H3MepeHHA, neHTpaJIH38UH8A c6opa H o6pa6oTKH HHWoP
MBUHH. 

f1bf.U~tlEHhbl~1 hi( n,ri.:: 
,,;[j,EPHbJX V If ,, • ~'.,\•·X 

6lt15nv.10TEKA 



liaY'ffiaH HOBHaHa. B pa6oTax, npe.n;cTaBJiemrnx B ,IJ;IIccepTaD,nI, Bnep
me npe,ItJio~eH, paapa6oTaH u pea.mraoBaH KOMIIJiexcHI:tli no,n;xo,n; pemeHIDi 
aa,n;atra aBTOMaTHSaI\Im :e:aMepemrtt u o6pa6oTKR IIH<p0pt.1antm B R.n;epHoil cnex
TpOcxomm. B ocHoBe SToro no~o,n;a JiemtT ucCJie,n;oBaIDie npo6Jiew B ne
JIOM, OT naMepemtii ,n;o aHa.Jmaa ~amrn.x. c ne.m,n Han60Jiee noJIHoro u sqr
cpeKTKBHoro nOJIY'IeHRR: @ra:e:irncKOtt HH4JOJ!d8I\Im. B nponecce pea.im:aamm 
STOro no~o,n;a paapa6oTaHH H BHe,IJ;peHH HOBHe M0TO,n;H H3M0peimii, paapa-
6OTaHH H coa,n;rurn HOBHe BHCOKO8qxp0KTHBHH0 npn6opH, Bnepme npe,ItJIOXeH 
H paapa6OTaH KOMIIJI0KCHH:8 no,n;xo,n; K OO3,Il;aHHIO MaTeMaTH'!0CKOrO o6ecnetJ:e
mm .ItJIH o6pa6oTKH cneKTpoMeT~ecxott mr<p0pMamm, BK.JnOtialCU!Hii HOBHe 
M0TO,n;H H aJII'OPHTMH o6pa6OTKH O,n;HOMepHHX H MHOroMepHHX cneKTpoB H aHa
JIHaa no.ny-q:aewx ,n;ammx. Baepme cos,n;aHa MHO~OypoBHeBBH cucTeMa isMe
pemtll H o6pa6oTKH cneKTpoMeTJ)H'iecxott miqx:>p,18ll;m1, nos_BOJIHBmaa KOMn
JieKCHo pelllHTh sa,n;atzy 8BTOM8TH8811IDI HCOJie,n;o:saimtt B R,n;epHott oneKTpoCKO
mm. 

IIpa1tTKqecKaJI p;eHHocTh. Boe paspa6oTRH, oTpaJKeHHHe B ,n;:e:ooepTamm, 
6wm: pea.mrsOBaHl1 B annapaType H nporpaMMax Ho6ecnetraJIH ijOJmylJ nepe
CTpoflKy R,n;epHo-oneKTpoOKOilHtJ:0OIDIX HOCJie,n;o!ialm:tt Ha ,OCHOBe KOMII.teKOHOH 
aBTOMaTHsa.u;im nsMepelntlt u o6pa6oTKH HH<p0p,1~. BTo nosBOJIHJio· B I967-
I979 ro,n;axBHIIOJIHKTh O6lllltpHy10 nporpaMMY H,ItepHo-ofreKTpoOKOilllqeORHX H 
pa,IJ;IIOJrnMK'i0OKRX HOCJie,n;oBSHnii: a Tme. H0KOTOpHX m:,yrux' SaJt81I, B TOM . 

'UICJie IIpHKJia,ItHI:1, npoBo,n;HBllllD(OJr B HOOHC n PX JJRII omm ~- coTpy,n;mr
KaMK .lfuOTHTYTa, TaK_H MHOrm.m: cipraims8ll,WJMH qccPu ~ OTpaH.:.yga
CTHllli omm. PR.n; paspa6oToK (i.!eTo.n;riKa, · annapa.TY!)a, ,n;oxyMeHT/mllJI, npo
rpaMMH) 6WI nepe,n;aH,fl HaytJ:HO-RcoJie,n;oBaTe~c:me.oprmms•_CCCP H 
,tq)yI'ri OTpaH, r,n;e OHR n:onOJII,SYIJTCSI · .ItJIH pememm: · H~ npo6JieM u 

· npmtJia.WiUX sa,n;atI. 
Cos,n;aHHrur MHoroypoBHeBruI OKOTeMa nsMepe1mtt H O6pa6OTR11 mr<p0p,aa

IJ,1iDI B·R.n;epHoii onexTpOoKomm RaK nepBBSIB oBOeM_po,n;e mm.naor,"6asoii no 
pacnpocTpaHeHRID OllHTa ~ MHOr.HX ffifil CCCP R p!JJ.t8 ,n;pyrHX CTpaH-YtJ:SOT-
HmroHRH. . . 

06~eM R CTPyRTYpa pa6OTU~ Jw:ccepT~ OOCTOHT HS BBe,n;emm, Tpex 
'llaOTefl (,n;e~Th rJiaB), S8.ltlillt{eIDm, Ill)WIO~eHWI H Cim:CKa JmTepaTY!)H HS 
332 Ham.!0HOBB.HHff. OHa co,n;epuT 333 OTpaHHnff, · BRJIJ!JqaJI • 19 Ta6Jm:n H 90 
!)HcymtOB Ha 54 CTpaHHnaX H JIRTepaTypy Ha 37 CTpammax. 

OcHOBHUe pesyJII,T8Tll ,IJ;ORJia,Il;HEaJIHOh Ha cer.nmapax .1JRII omm, MeJr,ey
Hapo,n;HOM CeMIIHape no R,n;0pHOii 8Jl0KTpomnte (Papna, I969 :r.), JI ll IU!"'ezt
,n;yHapo,n;HHX mxoJiaX no npm,reHeHRID sBM·B excnepm&eHTaJll,HOi! @rsmte 
(A.nymTa, I970 r~; TamxeHT !974 r.), m i!: XIY coBel!lammx no R,n;epnofi 
cneKTpOcxomm H Teopmr aroMHoro R,n;pa · (JJy6Ha: I97I u · I975 rr.) , XYII+ 
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XXX COB01llaHIDlX no R,IJ;epHoil1'.cneKTPOCKOilHH H CTpyxType aTOMHOro R,n;pa_ 

(I967-I980 rr.), I, II H Ill pa6o'IIRX COB01llaHRIIX no ycTaHOBKe CIDIH (Jly6-
Ha, I976 r.; · BeXIDie (lJ:CCP), I978 r.; Jhmmo (lJ:CCP), !980 r.), Boecom
HOil mxo;re no npm.teHemm rioJJYIIPOBo,u.mmomx ,n;eTeKTOpoB (PHra, I980 r.). 

OcHOBHOe oo,n;eplKBHRe ,IJ;IICCepTan;im.ony6JmKoBaHO B pa6oTax I-49 B 
COB0TCKHX H sapy6elltHUX 2KYJ)HaJiaX, EIQ7IJieTeHe HSO6peTemrli, c6opmmax, 
TPY.nax mxoJI, ceMRHapoB, coBemBHHi! H •. ooo6memmx OIDm B ne!)Ho,n; · I967-
I980 ro,n;oB. 

COJlEPJ[AHHE P.AIDTH 

Bo BBeneHHH KpaTKO noKaSaHO noJio~eHHe B R,n;epHO-oneKTpOCKOITH'I0C
KHX ucCJie,n;oBaHmu, CJiomrmeeCll K I96'7 r. - MoMeHTY HatJ:aJia paspa6oToK, 
OnHcamrax B nacTOsmtefl ,IJ;IIccepTa.mm:, R ,n;aeTOJr nocTaHOBKa sa,n;a'll'I KOMII
;reKcHofl 8BTOM8.TH38D;lm B 8TOil o6JiacTH. 

,llmr 8TOr0 ne!)HO,IJ;a.xapaxTepHO llmp0KO0 HCnOJIDSOBaHHe MarHHTHllX 
cneKTpOMeTpoB paSJIH1IHoro THna .ItJIJI HcCJie,n;oBBHIDi cnexTpoB sapmKemrnx 
'llaCTHn.H Cu;mITR1I.1IRnKOHHllX ,n;eTeKTOpoB ~·~neKTp0M0TPHH 1-HSJIY'll0HHII. 
Hs-sa Moxoro sHeprerntiecxoro paspememm ndcJie,n;HHX (~ IO%) BOSMolltHoc
TH HCCJI0,IJ;OB8HHJI /-HSJIY'll0HRII 6wm: KpafiHEl orpaHKtJ:eHH. 

IIepeJIOM, npoHsome,IU!IRfi B CBIISH C nOJIMeHHeM B I964 r. llOJJYIIp0BO,IJ;
HHKOBilX ,n;eTeKTOpoB ( IIlij(} , OTKpUJl HOBHe BOSMOlltHOCTli H nOCT8.BHJI neJillH 
~ cnenPiaJIDHllX sa,n;atJ:. HoBUe ,n;eTeKTOpll o,n;eJI8JIH ,IJ;OCTylll!UMR MaocoBl:le 
HSMepemm 1-cneRTl)OB C 8HepreTHtJ:0CRHM paspemeHHeM, npeBOCXO,wIIIIHM pas
pemeime Cu;mITWJJlflnHOHHllX ,n;eTeKTOpoB Ha nOJITOpa-,n;Ba no!)JW(a. Y,n;e.m,Hllil 
B0C 1-HsMepeHHfl B R,n;epHOfl cneKTpOCKOimH pe3KO Bospoc. KpoMe Toro,IIIJ,U 
nosBOJmJIH nocTaBHTh BIIepBHe HJIH Ha CYl!leCTBeHHo 60Jiee mcom ypoBeHD 
PffJ.t KOppeJI.RnROHHllX KSMepeHHfl. 

· Ha 8TOM aTane BOSHRKJIH ~e,eyDlll'le s~ai:m /I,2/: 
I. Cos,n;rume MeKTpoHHKH -. OT tzyBCTBHT0JII,HllX MaJIOmyMll!IllIX ycHJIH

TeJiefl ,ItO MHOrOKaHaJll,HllX aH8JIHS8TOpoB, - llOSBOJDlXlll0fi peaJIHSOBaTh BU-
COKOe aHepreTK'!ecxoe paspemeime lIIJ,ll. ' 

2. ABToMaTnsan;ziI HSMepem, BHBo,n;a H o6pa6oTKH mrqopMan;im ~ 
6OJII,WOfi rpyrnm MarHHTHUX cneKTp0M0TpOB. 

3. Cos,n;aHRe ~eHTpaJIHSOB8HHOA OHCT0MH H8.KOIIJI0HRII H o6pa60TKH cneK
TpoMeT~ecxofl HHqJOpM8lJ;lm KaK e,IJ;HHCTB0HHOH BOSMOlltHOCTH o6ecnei:m:Th Ha 
BHCOKOM ypoBHe MaccoBl:le HSMepeHHJI H MBCOOBYJO o6pa60TICy ,n;amrnx. 

4. Paspa6oTKa annapaTYpH .ItJIJI KOppeJiflllHOHHUXHSMepemtii, npe,n;oTaB
JIJmllHX oo6ofl OHCT0MH MHOroMepHoro aH8JIHS8 C perRCTpauHeff 60Jll,ll10r0 
o6~eMa mr<p0p.1an;im~ · 

3 



5. Paspa6oTRa cneuna.,msKpO:samra.x ycTpOiicTB ,n.im aH8Jilisa pac.i::rpe
.n;eJieHWI aKTlIBHOCTH lICTOlllIRROB H o6pa6oTRH 60JII,moro 06'I,e1.!8 RHq()pdawrir 
Ha OllTlfl!ecKHX HOCHTeJIIIX. 

6. Paspa6oTRa annapaTypu, MeTo,n;oB H nporprul.M anamrsa cneKTpo
M8TIJH11ecKoii HH40JlM8llllH 6om,moro 06'I>eMa c HCllOJII,soBaHHeM 3BM pasHoro 
KJiacca H COBpeMeHHWC MaTeM8T.R"J8CKHX MeTO,Il;OB 121. . 

Pea.mrsamm 0TOi1 nporpaMM!:l 6wra Ha~aTa no,n; PYKOBO,Il;C~BOM H npH 
~acTmI aBTOpa B I966-67 rr. B Hay,mo-aKcnepHMeHTaJil,HOM OT,Il;eJie sutep
HOff cneKTpOCKOllHH H ~o:xm.um Jfa6opaTOpHH sutepHlIX npo6JieM OIDm n 
npl!BeJia K COS,Il;amllJ pasBllTOH MHOroypoBHeBOH CHCTeMH KSMepemr:lt, HaKOll
~emm ll o6pa6OTRH sutepHo-cneKTJ)OCKOlllfl!eCKOH HHq()JlMWllll!. 

B 0TOH pa6oTe npmmMaJI ~aCTHe 60JII,ll!OH KOJIJISKTHB COTpy,ICHIDtOB 
H8CKOJII,ltHX OT,n;e.n:oB JifflI, cneunaimcTH JIBTA H JIH~ OIDm H C0'l'pYAffi1Kl1 PJI
,n;a HHCTHTyTOB CTpruI-~ac~ OIDm. 

IlepBaJI ~acT:& ,Il;lrccepTaunH (TPH rJiaBH) nocBl1Il!eHa annapaTyJ)HHM 
cpe,n;CTBaM aBTOMaTHSaIJ;m{ HSMepemnl, HaKOllJiemm ll-06pa60TRH miq()JlM~ 
B JUt8pHO:lt cneKTpOCKOrnm. . , l 

I 
BpeWI, OTBO,n;RMOe Ha Cm!XpOUZRJIO'l'pOHe JifflI ,n.im sutepHO-CllSKTJ)OCKO

IIH~eCKKX lICCJie,n;oll8Hlrlt, BOS.MOlltHOCTH pamro:xm.nrcrecKOil Jia60paTOPHH no BH
,n;e.nemm :xmmtrecKKX iPpa.KunB Rs o6~eHHmc Mml!eHe:li, a B noc.ne,n;ymieM H 
Macc-cenapaTopoB, o6ecnetJRB8.Bl!IKX n~eHHe MOHORSOTOIIHHXHcTotnnmoB, \ 
Ollpe,Il;eJJ.!L11H 06l!lRI 06'I>8M HSMepelid B H8CKOJ.II,KO THCW!: Cll8KTJ)OB .B ro~, } 
IlplN8M 6o~asi: ~CTI, RS mu: - 1-cnexTpH' C tmCJIOM KaH~OB· He MeHee 4000. • I 

n.mt MaCCOB!iX napaJIJie.nI.HlIX HSMepelid 1-cneKTpoB HaH60Jiee y,n;o61WM 
npx6opoMHBJISmTCSI 8BTOHOMHH8 MHOroRaHaJII,HHe aHSJmSaTopu, <>dJra.xtaJ]ijRe 
,n;ocTaTo~o:lt YHHBSPCaJII,HOCTI,D n·npocTOTO:lt B 06P811teHKR. 0,IJ;HaKO CJIO~ 
my1)CII npaRTKKY HX HCIIOJ.II,so:eamm c lllll!O.ItOM imqoJ;Nanmi Ha ne~TI..Heo6-
xo;n;m.m 6WIO M8HJ!TI,, . TaK KaK STO llpRBO.ItRT It 6OJII,lllID4 llOT8pa:M BpeMeHH lI 
He llOSBOJif.[8T aBTOMaTRSHpOBaTI, o6padOTRY. . . . . , 

Bosmnura sa,n;a~ cMsH aHaJIHSaTopoB c 3BM ,n.im ClucTpo:lt nepe.ztatm 
cneKTpOB R opraHKsanza lia BHeimmx ycTpO:licTBaX-H8.KOllKTeJI11X 6yqlepnoro 
xpaHSHWI miqX>~. C ,n;pyroff CTOpoHH;;MHoroMepime xoppe.n:mn,:omme lIS
Mepemur ,n.im a@leKTHBHO:ii pea.nHsanza Tpedym DpRMoro Hcnmso:samm S:BM •. 
IloMHMo cKcTeM Ha 6ase llOJJYIIPOBO,nmmomx cneKTpOMeTpoB.SHSlll!TmHHff 
Oel'I>e.M lmq()J;J,!81\IDI ,Il;OJillteH llOCTYUSTI, OT Marmmwx'cneKTpoMeTpoB lI criex;_ 
TpOrpaqx>B, ,ll;.1llI KOTOp!lX HS06XO.JtBMO Clwio aBTOMSTRSKpOBaTI, KSMepemur }I 

BBO,Il; KHq()p?,lall;HH Ha 3BM; . 
B pesy.nI.TaTe paccMO'l'peHWI BCeX llOTIJ86HOCTeff dWIK mpa60TaHH CJie-. 

;eyJlllKS Tpe6oBaJma: K CTPYKTyp8 CllCTSMU: Olm ,n;OJDJtHa ClasHpoBaTI,CR: Ha 
3BM (,n;ocTYUH6ro Tlllla a•lt7IB.cca); mseTI. HecKOJII,Ko 1moroKaHaJ.II,HllX 8HaJf!I
saropoB, CBJISaHHHX C 3B,f :wm BCllOMOraTeJII,lWMI! llpoMEllltyTO'IUWMll HaKOllll-

. I 
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TSJISIMH ,n;runrux. Mannma ,Il;OJDI[Ha 6HTI, lll)licnoco6JieHa ,n.im MHOrOMepHUX HS
MepeHK:ii II CBJISH C PJUtOM 8BTOMa.TKSKpOB8HHHX·lll)lI60poB. KpoMe Toro,oHa 
,n;OJDIHa o6ecne~TI. onepaTHBHYJl o6pa6OTKY ~acTH cneKTpoMeTpR~ecKott 
HHq()J;Nan.mr H HMeTI, llJlHMYD CMSI, c MOII!lillMH 3BM, oelecne~BSnIIYlD y,n;oel
HYJ) :11 Ha.n;eJCHYI) nepe,n;av 60.nI.moro o6'I>eMa ~aBHmc. 

· Ha STOM aTane o,ItHa HS r.naBHHX rrpo6JieM - npo6JieMa· HHTeppe:lica, 
TO ecTI, pemeHHe armapaTypHHX H nporpaMMHHX sa,n;a~ CBffSH ,n;eTeKTOpHO:li 
MCKTJ)OHHKH, MHOroKaHaJII,HHX 8HaJIHSaTOpoB; 3BM H BHSIIIIDIX ycTpoflcTB B 
e,n;mIYD CHCT8My. IlpoelJieMa HHTeppeiica HBJDieTCSI O,ItHOH HS mm6o.nee CJIOl!t
HHX sa.na~ Ha llCSX sTanax aBTOMaTHSall,IDr ipHs~ecxoro 3KCII8pHM8HTa ,n;rur;e 
IIpR llCll0JII,SOB8lllm HOBHX CTaH,n;SpTOB MeKTpoHHKH H MHKpocXeM BHCOKOro· 
ypoBRI! HHTSrpaD.ml. IlPH paspa6oTKe HHTepqieffca ,n;OJDKeH 6HTI, ~TeH psm 
pasHoo6pasHHX Il·~aCTO llpOTHBOpe~ TPe6oBalIIDi H Ha:ii,n;eHO OllTHMaJil,
HOe pemeHKe. 'I'.mtm.m Tpe60B8HID'!MK HB.JISmTCR:: "YHHBSpcaJII,HOCTI, H npocTO
Ta, OllTHMaJII,HOe pacnpe,n;e.ne~e ipyHIUijdl M8ll(,!(y annapaTypHHM H nporpaM- . 
MHHM'ypoBHRMH, pea.,msa.IllUI CBJISH C ~eTOM:HS06XO,IJ;HMOrO 6HCTpo,n;ei:tcTBIDI 
III .ItOilYCTHMOit CJIOlEHOCTK, MaKCHMa.nI.HasI a,n;anTa.IllUI K cne~qiHKe CBff3HBae
MHX o6'I,8KTOB., 

B nepBOH rJiaBe paccMaTpRBalOTCJI annapaTypHHe cpe~cTBa, pemaKlltHe 
TPH OCHOBHH8 npo6JieMH J:tJilI Clasooott 3BM'ctteKTp0M8TPH1l8CKOrO KOMIIJieKca: 
CBJISI, C paSH006paSHOff HSM8l)lIT8JII,HOfl arniapaTYJ)OH, BllSya;Il,HHH KOHrJII, 
HHq()J;J,f~ II onepaTHBHWI CBJISI, C MammIOff. CBJISI, C MOlllHOH 3BM / 3 

• 
Ha iiepBOM aTane padoT yiatsaHHHe npo6Jiew 6UJIH pemeHH wm 3BM 

"Mmrcx:..2".. Rm paapa60T8H ymmepcam,HHil ItaH8JI :wm ycTpoffCTBO CMSH 
(YC) 141, o6ecne~:amrui 6ucTIJYD H Ha.n;eJJtHYD cBJI3I. ·MalilHHl-l ·co c.ne,IIYDllHMR 
ycTpOitcTBaMH: · · · · · 

I~ HecKOJII,ltKMH aHa.n:oro-~qipoBHMH npeo6pa30BaTeJIRMli (AllII), pa6o
TamtHMH B pemax O,n;HOMSPllOrO H MHOrOMSpl!OrO aHa.im:sa. 

2. lipoMexy-TO'UlllMIIaHaJIKSaTOpaMH..:.HaKOIDITeJifiMK Ha 2048 24-pas:prm
HHX CJIOBa H. 4096 I8-paapswrax CJIOBa (~096). . . 

3; OcimJIJIOrpaqM1IecKBM .ItRCnJieeM co cBeT<>BHM Rapa.H.ItamOM ( OCK) • 
4.' Al3TOMaT~8CKm.! MHKp0q()TOM8TpOM (~) H CKalllipyilllID4 aBTOMaTOM 

wm CHJITWI pacnpe,n;eJieHRII 6eTa-aKTKBHOCTH Ha ·noBepxHOCTK. 
5. MHorOKaHaJlI,HO:ii CKCTSMOit ,n.im CHJITWI pacnpe,n;eJiemm 6eTa-aKTKB-

HOCTH. 
YC o6ecne"!WIO HaKOnJieHHe cneKTpoMeTplfl!ecxoff HHq()p.Mamm B onepa

THBHOA llSMR:TIII uammm (8 K 37-paspsI.Il,HHX CJIOBa) KaK B HHTSrpKpYDl!eM, 
Talt H B H8HHTerpliJPYJllt8M peJmMax C BOBMOlEHOCTI,D pas6Hemm ManmHHOro 
CJIOBa Ha 2 H 4 "sTaxa" ,ll;.1llI npooo,n;eHWI HSMepemm c I6 wm 32 THCJl'II8Ml! 

~OB, ~TO CYDISCTBSHHO pacumpHJIO BOBMOlltHOCTH sBM·KaK O,ItHOMepl!oro H 
MHoroMepHoro anaimsaTopa. 
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Co'!JeTrume .. YC c 'piI.ltOM crrei:nia.n:r,Hllx peJmMOB pa6oTH MaJlillHU, KOTOpll
MH OH8 6wra .n;OITOJIHeHa • (rura;m:saTo!)Hllfl. MYJI&THCK6JL7Iepmlii, MHOroMepm 
rurrums u ,IJ;p.), · o.cY1I1ecTBJiemrux rumapaTYJ)HHMH cpe.n;cTBaMH, o6ecneim.no 
60.m,moe y,n;o6CTBO n: IIpOCTOTY 06pru!l6HRII c Mannmott .wI!I MaCCOBOro H, Kalt 

IlpaBRJIO, Ma.JrO ITO,ItI'OTOBJieHHoro IlOJII,30BaTeJill. 
B .n;aJII,HeihneM 6wr paspa6oTaH IJ;e.mlii p.R;It ycTpottcTB KaK cnei:nirumsa

ponamrax ,wilI CBII31I OT.n;em.HHX ITpJI60poB llJllI aH8JIH38TOpoB C :3BM H pas
JmtIHUMH BIIelIIHHMH ycTpoficTBaMn:, TaK H ymrnepca.n:r,HHX wm CBIISJJ Mammt 
(HP 2II6C, CM-3) c KOMIIJ.reKCOM cneKTpoM6Tpl:I"I6CKOH ann:apaTypufI6,I8, 32/. 

IIpm.10e•RHT6HCHBHOe HCll0Jll',30BaHRe :3BM B CIT6KTpoMeTpll'l:6CRHX H3Me-' 
pemrsrx,. a TaroKe npoBe.n;emre o6pa60TKK cneKTpoMeTpR'!JecKott mrqop,ian;mi: 
Tpe6yIOT llO,ItKJIIO'!Je:mm ,!llICIT.JieJI c CHCT6MO:tl, o6ecrre'!JHBal!Ilteii pae!OTY c S:BM 
B mITepaKTHBHOM peJmMe. JI.rur 3THX IJ;e.Jiei! HaJI6o.Jiee y,n;06HllM SIBJ!JI6TCJI oc
mtn.JIOrpa!pll'!Jecmr:if ,!lllcIT.Jiefi. ,llo6aB.JieHHe K HeMY cBeToiloro Kaprumama 
(wm nepa), CB6TO'!JYBCTillfT6JI&HOrO 8.JI6M6HTa, ll03BOJilll!Iltero '!Jepes rrpepu
BaHHe BBO,!llITI, B Mammry HHqopMaD;mOO .mo6oii TO'!JKe lI306paiKemm, IT03BO
JilleT ITO.JIY"IHTh BUCOKOa/MJeKTHBHOe cpe.n;cTBO ,n.risI mrTepaKTmmoro ·pelltl!Ma 
paEfoTH c SBM / 5/. :3To nomBep,K,IJ;aeTCJI MHoro.JieTIDJM OllllTOM padoru. 

' Ilpl!Be,IJ;eHO Omtcrume OCHOBHllX 6.JIOKOB rr1m6opa, HM6l!IltHX ITplIHinilll!a.nJ,
HOe 3H8'!eHHe ,wilI y.n;o6cTBa rrpe.I{CTaB.JieHHJI JI o6pa60TXH miqX>p,!an;mI, K, 
B '!J8CTHOCTH-, 6.JIOKa. ynpaB.Jie~ BllBO,I{OM H306paJireHIDI JI CBeTOBOro KapaH-

• • • • • t 

,nama. 
Paspa6oTKa OITPIC~Olf Mo.n;e.JIPI OCK, BF1IIO.JIH8HH8.II B COTpy.I(HlltJ:eCTBe 

co cnell,ll8.JIHCT8MII JlH~ u JIBTA OHffit, saoopimJrach rrowoTomtoit IIO,IJ;po6Horo 
OlllICamtll PI .n;oRyMeHT8I.l,}m /S/. OinlT 8TOff paspa60TKH. 6wr l:ICII0.7Il,30Brur B 
psme opramrs~ CCCP u np:.r cos.n;aHPIH B. OIDlH cepm ocD;MJiorpa~ecKKX 
.11llcIIJieeB, name.n;mruc mupoKOe np:imeHeHRe. 

Cos.n;rum:e' YC KOCK IT03BO.JIP!.JIO ycrrellll!O HCITO.Jih30iTh :3BM B rura.JIHsa
TOpHHX peJmMaX a wm c6opa a o6pa6oTJOf mrqoJ)Man;mI 6/ • 

Ma.ime :3BM Hs-sa orpaHPI'IeHHOro cfucTpo.n;effCTBWI H IIaMR:TPI He . J!.!OryT 
o6ecrre~T:& B nOJIHoff Mepe IDI Heo6xo.n;HMoro o6~eMa.o6pa6oTKH mrqop,ian;mI, 
HR COOTB6TCTBYl(lllero ee Ka'!JeCTBa. :3'ffl o6CTOJIT6Jil,CTBa onpe.n;_eJ!P!JlH Heo6-
XO.n;HMOCTh cos,I{amm ITpJIMO:R CBIISH :3BM "Mmrcx-2" c J33CM-6. 

Pea.JIH38In!JI 8TOit CBII3l:I, BUIIOJIHeHHo:li COEM6CTHO co crrei:niaJIPicTru.m: 
JIBTA OIDIH~ o6~e.n;mm.rra B CHCTeMY ll6JlR~pld!mtlt l:I3MepHTem,HHff KOMlIJieKc 
Ha Clase "MmlcK-2" ll "MmlcK-22" H.:o;eHTpaJD',lillff BWmC.JIPITeJI!,Hllff KOMII.JieKc 
OIDIH aa Clase BOOM-6 / 7/ .' Ilpl! BTOM C!wm pemeHH Tpll .ocHoBHHe sa.n;a'!JPI: 

I) paspa6oTKa Ha,ItelltHO:R . .JIP!HHH CBJISll r.ie:,ir,n;y. :3BM; 
2) cos.n;rume MaTeMaTH'!JecKoro o6ecrre'!Jerum ,IJ;Jm pa6oTu MamHH; 

3) cos.n;aHPie pa3~THX. MaKCHMa.nJ,HO aBTOMaTHSRpoBBHHHX rrporpaMM 
o6pa6oTKH crreKTpoB n rura.JIHsa .n;amrux. 
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B .JillHHH CBIISll (,ItJIPIHa 700 MeTpoB) HCilOJI&30BaHH CllMMeTpH'!JHlle Ma
rncTpa.m,HHe Ra6e.JIH (Tmra MKCE 7x4xI,2 + 6x0,9), TeXHH'!eCKaJI CKOpoCTh 
.mnnm: CBJISll 500 K6PIT/c no R8lf:,Il;Oi! nape Ra6eJIJI. CHcTeMa CBIISll rrpopa-
60Ta.Jia 8 .JieT, IIOKaSa.Jia BliCOKyl'.) Ha,ItelltHOCTh. ~epes Hee nepe.n;ano Ha 
J33CM-6 CBUllle '!JeTupex THCSI'!J cneKTpOB H HeCltOJI!,ltO TblCJI'!J MaCCliBOB .n;ammx 
C pesym,TaT8Mll Ilpe,IUlapl:ITe.JihHOtt o6pa60TKH(paSM6TKH).aqqieKTHBHOCTh CHCTe
Mll onpe.n;eJIJieTcJI q.rre~ noKasaTe.JIJIMH: o6pa6oTKa o.n;noro C.JIOlltHoro 
crreKTpa Ha Ma.mtX M8Illl:IH8X 3aHPIMaeT '!JaCH, Ha ESCM-6 - MHHYTll-

He.n;ocTaTOK llpoMbl[ll.JieHHwc aHBJIHsaTopoB, oco6eHHo ocTpo OlllYlllaBlllllil
CJI B H8'!Ja.Jie 70-X ro.n;OB, BNSBaJI He06XO.n;HMOCTh COS,ll;aHP!JI rsoroBXO,I{OBOff 
l:ISMepnTem.HOH CllCT6Mll Ha Clase MOSY :3BM TPIIIa "MmlcK-2" a/_ 

BTopag r.JiaBa llOCB/Illl6Ha paspa60TKe cnei:nia.mrsHpoBaHHHX ycTpOHCTB 
H CllCTeM aBTOMaTHSaD;lffl ll3Mepean::li. 

,II.ru{ o6pa60TKP! 6eTa-cn:eKTpOrpaMM, IlOJJY"laeMUX Ha MarHPITHWC crreK
Tporpaqax, HaMPI 6H.JI paspa60TaH nepBU:tl B Come aBTOMaTHtJ:ecrur:R Mmtpocp,
TOMeTp (AA~} , pa6oTaJ:Jl{d Ha .mnnm: c :3BM. / 9/. MarHPITHHe 6eTa-cneKTpo
rpaq:N llCilOJI&SYJOTCH ,Jl;Jili HCC~e,I{OBaHKSI crreKTpoB KOHBepcnoHHHX 8.JI6KTpo
HOB B WHpoKOM ,!lllall830He 8Heprn:R (I(J.!-3500 lt3B}. lliiifoPMBinIJI perPICTpH
pyeTCJI Ha IT.JiacTHHKaX c a.n;epHHMK qoTOBMyJI&CWIMPI H npe.n;cTaBJilleT co6oi! 
CIIeKTPH C BliCOKHM 8HepreTH'!J6CIDIM paspemeHPieM - ,I{O 0,02+0,04%, 6.JI8J:'.O
.n;apJI "I6MY OT,I{em.HHe crreKTporpaMMH co.n;epzaT RHqx,JlMan;mo B o6~eMe OT 8 · 
,I{O 50 THCJI'!J KaHa.JIOB. PytmaJI o6pa6oTKa Tpe6yeT.n;eCJITKOB 'Ia.COB Ha O,I{Hy 
crreKTporpaMMy. 06wmo o.n;na crreKTporpaMMa·qoTOM6TpHpyeTCJI HeCKOJll',KO 
pas,H pesynTaT ycpe.n;HHeTCJI. T8XHM o6pasoM,a/MJeKTHBH8Ji o6pa60TKa BOS
MOJma TOJD',KO WUI rrpu6opa, pa6oTamtero aa Jl1IHHll c :31:W. Ewm: paspa6oTa
HH .n;Be MO,!lll(Jmta:o;lm ~: ITpH60p C SCHHXporrlfJ ITpllBO,ItOM H OITTl:IKOMexa
l!H'!J6CKOil CllCT6MOi! ,!llICKpeTHSan;mI OTC'!JeTa IO ll ITpPI6op C maroBUM IlpH
BO,I{OM/II,IZ/ (JlRc.I). 06e MO,!lll(Jmta:o;lm HMem 6asy qX>TOM6TPHp0BaHWi 
400x80 ~. MmmM8Jll,HHff mar B npa6ope c npHBO,I{OM OT maroBUX ,I{Blll'aTe
~e:li - 4 MKM B npo.n;om.HOM HanpaBJieHHH H 25 MKM - B rrorrepetJ:HOM. Cxc,;.. 
poCTh qX>TOMeTpl!poBalrall - .n;o IQ MM/c He3aBHCMMO OT BeJllltJ:lIHH mara. TO'!J
HOCTh YCTaHOBKK IIO.JIOllteHHH Kape'l'Kll ±2 MKM. B IIpl!6opax HCITOJI&SOBaHa 
ITpJIMOOTC'!J8THaJI·cHCTeMa,1 o6ecrre'lP!BamtaH M8KCHM8.1Il,eyD CKOp0CTh qX>TOMeT
pHpoBrurPIJI H MmmMa.nJ,nyD C.JIOlltHOCTh OITTPIKOMe.xrum'!JeCKO:li CHcTeMH. 3a CtJ:eT 
CTa6wm3an;mI·l:ICTO'!JHP!Ka CBeTa; IIHTaHHJt ~SY H 60.m,mon cxopocTH qX>TOMeT
PRpoBaHHJI CBe.n;emi K MHHlfMYMY OTpHD;aTeJII,HHe Ka'!JeCTBa ITpJIMOOTC'!JeTHUX 
CHCTeM /I2/. · , 

Ilpe,Il,IIOllteH Opl!rHHa.nJ,Hldi M6TO,ll; H3Mepemm: KO~eHTa ·nponycKaHPIH' 
OilTK'!JecKoro C.JIOH 7: • Ha 3TO peme1me IlOJJY"leHO aBTOpCKOe cmmeTeJI&
CTBO /I3/. 
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_rnpa!,11.uu"lt OT 38M 

!'lie.I DJIOK-CXeMa aBTOMaTHtiecKoro Mmtpoqx:>T~MeTpa C maroBHM 
nprum,noM nepeMelllemm. EYII-X, BYII-Y - OJIOKH ynpaBJiemm 
IIl8l'OBHMH .I(BllI'aTeJIJ!MlI lll.U-X H lll.U-Y. 

B pa.60TY ycTpoilcTBa, ,nefiCTBYDitero corJiaCHO OTHOCRTeJil,HOMY MeTO
,ny H3Mepelid, 3aJIOJKeH CJie~ npmm;rin. Ha BXO.I( flOTOIIpHeMHRKa IIOCJie
.I(OBa TeJII,HO IIO.I(8IOTCH TpH CBeTOBHX IIOTOKa: npome~ qepea H3MePfleM!ll 
o6~eKT c IIJIOTHOCTbD du, npome.nmRfi qepea pacIIOJIOJKeHHHil B O.I(HOM Ka.Ha
Jie H3MePfleMIIil o6~eKT ( du ) H ,nonoJIHRTeJII,Hlill norJIOTHTeJII, ( dt) , CYM
MapHHil IIOTOK qepe3 ,nBa He3aBRcm.!HX Ka.HaJI~ c o6~eKTOM ( du ) H peqie
peHTHHM norJIOTHTeJieM ( d.p ) • Tor.na 

-dp -du e 
-r: = e =- 1---e--::--:_a,-F,-

u4- u:a. = C u.-u,. 
L/3- u. u,-u. ' (I) 

r,ne u. , Uz. H U1 - MeKTpHtJ:ecKHe CHrHa.ml, OTBetJ:amiae cBeTOBHM no- d 
TOKru/1 .I(JIH Tpex y-Ka38HHWC C.7IJ"U1eB H3MepeHHil • IlpH aTOM · LJ i. = U O + L(' qJ e- i, 

r.ne Llo - CMellleHHe H8tJ:aJia xapa.KTepHCTHKH npeo6pa.30BaHIDI H3MepHTeJII,HO- · 
ro KaHaJia, Cf' - KOacfximJ,HeHT npeo6pasOB;mWI cBeTOBOro IIOTORa Ill B MeK-, 
TpH'!ecKHJ CllI'HaJI. B .I(aHHOM C.7IJ"U1e HSMePfleMaH BeJIH'mHa 't He SaBRCHT 
OT U0 H 'f ip (KaK B IIpOTOTHII8), a Jimllb 3aBRCHT OT .I(Bj"X KOHCT8HT H 
TpeX Be.mrtmH Clll'HaJIOB. 3TO ll03BOJIHeT CJllleCTBeHHO,IIOBHCHTb TO~OCTb 
HSMepelid' BBe.I(H HeCJOJII,illHe HSMeHeHll/1 B OIIT.illiO-MexrumqeCKyn CXeMy- OC>llle
IIp.HHHTOro BapHaHTa. 

Paspa60TaHH!le IIpHC>OpH, MeTO.I(HRa HSMepeHHil H o6pa60TKH n~eH
HHX cneKTpoB ll03BOJm'JllI B IOO pa.a llOBHCHTb npoH3BO.I(HTeJII,HOCTb Tpy.I(a 
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IIpH o6pa60TKe' CIIeKTporpa.MM II' nocTamrn aH~3 CO.I(eplK81IleficH B HHX' .IDI

qx:>pMarr;IDI Ha Ha,IJ;eJKHyD KOJIK'ieCTBeHHyD OCHOBY r 4/_ 3a HeCKOJII,KO JieT · 
3KCIIJIY8TallJ:;llI Ha IIpn6opax o6pa.60T8HO CBIB!Ie·500, CIIeKTpOrpa.MM, IIOJJY'leHa 
OC>II!HpHaH.miflOPMauwI IIO KOHBepcl!l! H.I(epHoro liSJiy'Iemm. AMI>'HBJIHeTCH 
YHHBepcaJII,HHM IIpHC>OpoM H illl!pOKO HCIJOJI1,3YeTCH .I(JIH 06pa.6oTKH pa:moo6-
pa 3HHX OIITl!tJ:eCKll:X .o6~eKTOB: 8BTOpa,n;HOrpru,ru, oriTI!'lecrua: CIIeKTporpav.M, 
gx:>Torpaqmi co CIIyTHllKOB H T • .I(. • 

B pn;n;e 38.I(aq, B tJ:8CTHOCTH, IIpH IIOHCKe CBepxIIJIOTHHX smep llO,BOS
MOlKHOMY ;zµm HHX aHOMMbHOMY .I(eq:,eKTY M8CCH HeOOXO.I(HMO SHaTb pacIIpe.I(e
Jiemrn no MaccaM IIpO.I(yKTOB cenapau;im MmJieHeil, 06.nyqeHHwc Ha ycKOpIITe
JIHX. IlpH IIOHCKe B mHpoKOM .I(HanaaoHe - ,neCHTKll: MaCCOBHX e.I(Hl:!ID]; - 'no.n
xo~ MeTO.I(OM HBJIHeTCH CHHTHe pacnpe.I(eJieHHH 6eTa-aKTHBHOCTH IIpO.I(yK:.. 
TOB paa.ne;rerum iia JieHTe npaeMHoro ycTpottcTBa Macc-cenapa.Topa. ,lL7m pe
meHHH aToil 38.I(atJ:H 6HJIH paapa.6oTaHH .I(Be cRcTeMU, pa.6oTamiae Ha .mnum 
c 3.BM: O.I(HOWMbHHil nocJie,ttOBaTeJibH!ll cRaHHep c maroB!lM IIPHBO.I(OM rre
peMelllemm /I5 , B KOTOpoM JieHTa c axTHBHOCTbID .I(BHJKeTCH OTHOCHTeJII,HO 
SaKOJIJIHMHpOBaHHoro 6eTa-ctJ:eT'll!Ka, R MHOrOKaHaJII,HaH CRCTeMa c II~
JieJII,HHM IIpOCMOTpOM Bce:tt JieHTH !20 refirepoBCKHMH ctJ:eT'll!R8MH /!6 
(pHc.2). 

Plic.2 MHorOKaHaJibllaH CRCTeMa 
.I(JIH CHHTHH pacnpe.neJiemm 
6eTa-aKTRBHOCTR. 

Cr - Cr20 - ctJ:eTtJ:HKH; 
lflr - lllr20 - flOpMHpOBaTe
JIH; ill - mH!pp8.TOp HOMepa 
ctJ:eTtJ:mta; A - cxeMa nc
KJIJOqeHHH HaJIOlK8HHil; 

K1 - K14 - KJIIDtJ:H; P - pe
rRcTp HOMepa CtJ:8TtJ:HKa; 

rr1 - rr8 - cxeMH npeo6pa
soBaHIDI ypoBHeii .CllI'HaJia. 

,lL7m IIOCJie.I(Heit CRCTeMH HBMR 
paspa.60T8.Ha SJieKTpomnta OT6opa' 

CllI'HaJIOB OT CtJ:eTtJ:mtOB, KO.I(H!)OBa
HRlI HX K rrepe.I(a'!H B 3BM. 

IloCJie.I(OBaTeJlbHHil CKaHHep 
JIBJIH8TCH ymmepCaJibHHM aBTOMaTOM 
.I(JIH cIDITM pacrrpe.neJieHWI 6eTa

aKTKBHOCTR Ha IIOBepXHOCTR o6paa~OB (pa6oqee IIOJie 400x80 M?;), 0.I(HaKO, 
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HMeeT onpe,D;eJieHHue orpamrtreHIDI Ilpll pa6oTe C .KOpoTKOlmByuu,!MH H30TOna
MH, T8R KaK JIB.JISieTCR O,ll;HOK3H8Jll,HllM npH60poM ( tzyBCTBHTeJll,HOCTJ, 
25 pacn. /c). MlfOrOltaH8Jll,HaJI CHCTeMa, RB7U!JICJ, CIIein!aJm3HpoBaHHOff, 
HMeeT cymeCTBeHHO 6oJiee BUCOKyRl tzyBCTBHTeJII:,HOCTJ, (0,2 pacn./ c) sa 
ctreT pacnOJio%eHIUI ctreTtIRKOB BIIJIOTHYJO K o6CJie.zcyeMott lIOBepXHOCTH H JIYtI
mee IlpoCTpaHCTBeHHoe paspeme:mre, 6Jiaro,D;apa: Opm'HHaJihlIOMy KOHCTpy}tTHB
HOMy pemeHmo ysJia rrpneMHmta :irsoTonoB Macc-cenapaTopa. 

]J.Jm HCCJie,nonamm pacrra,na pa,I(llOaKTHBHUX .ll;ltep, opneHTHp0BaHHHX IlpH 
CBepXHH3KHX TeMIIepazypax ( ,v IO MK) • Ha ;cTaHOBKe CilliH 6WI cos,naH 
crreruram,HIIJl H3MepnTeJII>HUi1 KOMIIJieKc /l7 • Ero HasuatreHHe - o6ecnetIHn 
HeCKOJll,KO THITOB H3Mepe:mrfl: perncTpawrRJ yrJIOBOro pacnpe,IJ;eJieHIUI 1-H3-
.7I,Y'Iemm pa,nnoaKTHBHUX .ll;ltep OTHOCHTeJII:,HO OpHeHT:irpylOO!ero MarHRTHOro rro
JIJI (0, 90 :ir 180°), :irsMepeHrui: .ll;ltepuoro MarHHTHoro pesoHauqa Ha op:ireH
rnpoBaHHUx H,D;paX HaH60Jiee -qyBCTBHTeJII,HUM MeTO,ll;OM ero ~eTeKTHpoBaHIDI 
no H3MeHeHHRJ 8HH30Tpomm: 1-H3.7I,Y'IeHwr 38 ctreT pe30HaHCHOff.,IJ;eopaeHTa
inm:, H3Mepemm noJUipnsainm 1-Hs.7I,Y'Iemm op:a:eHTHponrumux .ll;ltep. 

YcTaHOBKa B UMOM BKJilO'IaeT B ce6JI KpHOreHHYRJ CHCTeMy'H li3MepH
Te.7ll,HUH MOJCYJII,, COCTOJllllHff H3 IIIU(, CIIeKTpOMeTpHtieCKOli 3JieKTpomncH H 
MHOrOKaH8Jll,HUX auaJIH38TOpoB THna lCA-70, CM381ll!UX 300 MeTpoBoff JIH
HHeff c 3BM /lB/, Ha KOTOpyIO ocYJI!eCTBJIR:eTcH nepe,natra 60J11,moro o6~eMa 
muIJOPMaUim ( 200-300 crreKTpoB sa aitcrrepHMeHT) • B HacToJill{ee BpeMR ne
,neTcH paspa60TKa H cos,naHHe HOBOr? H3MepHTe.7ll,HOro MOJCYM Ha 6ase 3Ri 
CM-3, KOTOpI:m rroMHMo yxasamrnx H3Mepemrfl o6ecrretIHnaeT pa6oTy ycTaHo:s
KH B pelKIDv!e MHoroMepHoro aHaJIHsa ,nJIJI HCCJie,D;OBaHHli B03MYIJleHHUX yrJIO
BUX KOppeJIJIInlH IIPH reJIHeBUX TeMIIepaTypax. 

MsMe_p:aTeJII,HIIJl MOJCYJII> 06ecnetIHJ.1 B TetreHHe 1976-1980 ro,non BUIIOJI~ 
HeHHe o61lIPipHOli IIporpaMMU qM3HtieCKHX HCCJie,IJ;OBaHH:fi HeflTpOHO,D;eqimi;KTHUX 
H30TOnOB MeTO,ll;OM H3Ytremm pacrra.na op:aeHTHpoBaHHUX pa,nnoaKTHBHUX R,nep. 
HsMepeHO H o6pa60T8HO CBimie 4000 crreKTpoB. OcHOBHaH o6pa6oTKa ,nammx 
ne,neTCR . c IIOMOIIlI>Rl CHCTeMU rrporpaMM ,SIM P /l9/ Ha 3BM B3CM-6 n 3BM 
ICL -72/4 (Ilpara). IIpe,nnapnTeJII,HaH o6pa6oTKa ,naHHUx, KOHTpoJII, annapa
TypU H TeJ)MOMeTpwr B rrponecce 3KCIIepm1JeHT8 OCYJileCTBJIJieTCR MaJIOfl 3BM. 

IIpe,ItJIOXeH O,ll;HOHMilYJll,CHUfl MeTO,ll; H3MepeHRJI cnepXHH3KHX TeMIIepaTyp, 
OCHOBaHlilrli Ha rrpeimsHOHHOH cneKTpoMe~~IDI HMIIYJll,CHOro CHI'HaJia pas6a
JIBHCa MOCTa, OTJIR'l~CR M8JIOff MOl!lHOCTI,ll, no,nBO.nro,iofi K ,D;aTw CO
ripoTHBJieHIDt B BaHHe paCTBOpeHHSI pecppmxepaTOpa ¾:e - 4He 120 {nOJIY
treHo aBTOpCKOe CBH,D;eTeJII,CTBO). 

B Tpenel rJiaBe
1

1 tracTH ,ll;RCCepTanim OllHCaH MHOrOypoBHeBUfl ruma
paTYJ)HU' x~eKC H3MepeHHtt H o6pa60TRH mtqJOpdanim B .ll;ltepHoff crreKTpo
CKOnHH 22 (pnc.3). CHCTeM~ 6asnpyeTCH Ha o6opy,noBamm cneRTpoMeT
pHtrecKoro KOMIIJieKca JiffiI 1211 H I!wmCJmTeJn,HOro neHTpa OIDIH B JIBI'A. 
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PRc.3 MHoroypo:mienaa: CHCTeMa H3MepeHHff, HaKOllJieHRJI H o6pa-
6oTKH HHqJOpilaUim B HCCJie,IJ;OBaHWIX no .ll;ltepHoff cneKTpO
CKOllHH H8. 6ase cmtxpoinIKJIOTpoHa JiffiI Ollifil (rrporpaMMa 
HCHAIIll-1). 

IIepBUfl YJ)OBeHI, (,neTeKTOpHaa: annapaTypa)_- qMSHtiecKHe npn6opu, ,neTeK
'Topu R3JIY'I6HRII H CM3aHHM C HmlJH MeKTpOHHKa npeo6pa30BaHHH H OT60-
pa aHaJIOrOBUX CRI'HaJIOB, 

BTopoff yponeHI> - r.morOKaH8Jll,H!le aHa;msaTopu (.no 20 e,nRHlrU), 
60JU,mM tiaCTJ, H3 KOTOpUX HMeeT npRMOH BUXO,ll; Ha 3BM. B KOMIIJieKCe no 
H3YtieHHRl ,ll;OJlI'OlltHBynnrx H30TOnOB (,mm) 3TOT ypOBeHI, HeO,D;HOpo,neH H CM-
3H auaJIHsaTopoB c 3BM ocymecTBJieHU no pa,nnam,HoMy npmiwmy trepes .nna 
BHelIIHHX:KSHMa 3BM "MHHcK-2". B KOMIIJiexce no HSYtieHIDJ xopoTKOJKHByllll!X 
nso-ron'on (ID!::M) yponeHI, npe,ncTaBJieH rura;msaTopawr THna AM-4096 (,nonoJI
HeHHmm: rrpeimsHOHHUMH .AIU1 Ha 4096 KaHaJIOB), KOTopue coe,IJ;RHeHU B CHC
Teu.y H HMem nuxo.n Ha SBM.n HaKOITHTeJII, Ha ysKoff MarHHTHOff ~eHTe tre
pes 6yqiepHOeHaKOnHTe.7ll,HOe ycTpoflCTBO oi, <lly'HKUim 3TOro ypoBHH: qiop
Mll:poBaHHe C noMOIIlI>D ,neTeKTOpHOff armapaTypU pasJilf'IHUX pacrrpe,neJiemrtt. 

TpeTHtt yponeHI> npe,ncTaBJIJmr 3Bd:. HP 2II6C B, "Mlmcx-2" n 
"MlmcK-22". BBe,neHHe HOBUX pelltl!MOB, BHennmx ycTpoflcTB, CM3eff H pa3-
pa60TK8 cneima.m,Horo nporpaw.moro·o6ecnetreHRII rrosBOJll'!Jm B TetreHHe 
MHOrHX JieT ajxl>eKTHBHO HCnOJII,30BaTI, ManmHU "Mlmcx-2" H "MlmcK-22" wm 

* C.B.Me.nne,IJ;I, :e: ,np. Coo61l{eHHe OIDIH, 10-6883, ,1Ty6Ha, 1973. 
:!BE . 

C.B.Me,IJ;Be,IJ;I, H ,np. IIT3, 1975, ~ 1, c.75. 
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HaKoIIJieIDtlI H o6pa6oTrux crreKTpOMeTpR'l:ecKoff llH/IJOp,mmm. ArrrrapaTYJl!l aTo
ro ypoBHJI BllllOJIHJieT pasHoo6pasHHe qJyHKUHH: 

a) rrp:a:eM H xpaHeHHe llHqJOpMamm OT MHOr0lta!I8.JIJ,HllX 8H8JIHSaTOpoB; 
6) pa6oTa B .mnnm C aBTOM8TR'l:eCIDIMH rrpR60paMH H l(eTeKTOPHOff an-

rrapaTypOfi (MIIoroMepHue Koppe.7lllll;IIoHHHe HsMepemm); 
B)-IIpe'ABapHTe.JIJ,HaJI o6pa60TKB. crreKTPOMeTpH~eCKOfi HHqiopMamm; 
r) aKcnpeccHaJI aBTOMaTR'l:ecKSJI o6pa6oTKB. crreRTpoB; 
lt) o6pa6oTKa CJIOlKHliX crreKTPOB; 
e) nepe1ta~a 1tamru:x ua Mounme SBM. 
~ a), 6) o6ecne~BallTCJI CMS.ll:Mll c aHaJmsaTopar.m H cne

r(l{a.Jil,HBM MaTeMaTR'teCRHM o6ecne~eHHeM / 33/_ &ma~ B), r) H lt) o6ec
ne~Bamcsr HaJIKlmeM OCIJ,lt7IJIOrpaqioB co CBeTOBllM KapaH'A81IlOM, KOMIIJieRca 
,ICKCIIJiefiHUX rrpo~ / 33/, IIporpaMM 3RCIIpeCCHO:rO aBTOM8THtieCKOro 8H8-
Jm3a cneRTIJOB / 3?/, xopomo ce6JI sapeKoMeU'AOB8BIIleil nporpaMMB o6pa6oT
rur CJIOlKHIDC ytiaCTROB crreRTp0B "KATOK" * 'rrporpaMM o6pa60TIDI HHqJOp
Man;IDI MHOrOMepHHX HSMepcHHil H , R8JIR6p0BO~ H 'APyrHX rrporpaMM. 
JlaHHHe Ha ManmHB 6o~ee BucoRoro W;BHJI rrepe1tamcJI no~ cBHSH 
"MllllcR-2" ("MllllcR-22") - IDCM-6 / MK nepeHOCJiTCJi Ha M~HHTHBX 
~eHTax c 8PM HP 2II6C. . 

IIeTBe:PTilff ypoBeHI, - 3BM BSCM-6, CDC-6500 (JIBTA OHHH) H ICL -72/4 
(Ilpara), HCIIOJIJ,SyeMIIe ]J,JUI IIO~Off o6pa60TIDI CIIeRTpoMeTpR'l:eCKOH mrqiop
MaIUm H 8H8JIH3a no~eHHUX l(aHHliX. Ilo'ARJI]O'IeHHe .B CllCTeMY ~eTBepToro 
ypOBHJi IIOCTamrJIO o6pa60TRY Ha 6o~ee BBCORYID c~em, sa c~eT COSl(a-
HHJi H HCIIOJil,30Bamtll BBCORO@RTHBHliX nporpaMM / 35/ •. '. · 

B ncCJieltOBaHH.RX ,U1l!1I mnpoRo :a:cno.JIJ,syeTCJI BCH T~OHHaJI Tex
HHKa H,ll;epHOil cneKTIJOCROIIHH (]J)UI ROTOpofi IIpOBel(eHa aBTOM8TH3ar(l{Ji H3-
MepeHHil, C'.heMa nHqiopMamm, o6pa6oTRH 1tamrux, no~aeMIDC Ha H,I1;epma: , 
3MYJil,CHJIX), a TalOKe pa3H006pasHHe KOppe.7lllll;IIOHHBe MHOrOMe:IJ}llie crreK
TpOMeTpB, C03l(8HHlie Ha 6ase IIO~OBO'AHHROBllX H cnim:THJIJIJID;HOHHIDC l(e
TeRTOpoB H MarHHTHia:·npn6opoB. 

PaccMOTpe:irn oco6eHHOCTH ·ncCJiel(OBaHHJi Kllrn, CB.li3aHHBe c BpeMeHaMH 
RX lm3HH H Ma~OCTbD ce~emm o6pa30B8HIDI Ylta.7.18HHliX OT IIM?CB 6eTa
CTa6H.7I!,HOCTH HSOTOIIOB. nocTaTO~ CT8TRCTHRY MOlKHO II0~8Tb ~b 

HaROIIJiemreM HHqJOp,iamm B IIOCJiel(OBaTe.JIJ,HliX cepH.liX HSMepeHHil. &ro 
~:eraeT l(OIIO~Te.JIJ,Hlle Tpe60B8HH.li K anrrapaType: 

a) BBCORHe sarpyso'!HHe X8paRTepHCTHKH H CT86HJIJ,HOCTh IIPH peSRO 
HSMeHJ=Im(HXCJI HHTeHCHBHOCTSIX; 

6) BBCORHI ypoBeHb aBTOM8TH3ar(l{H 8Kcrrepm.ieHTa; 
B) BOSMOlKHOCTb IIpOBel(emm: Koppe~OHHllX HSMepeHHff' ltamtiIX MaR

C:llMYM HH/IJOJ!,!amm B Ol(HOM OIIllTe; 

* B.ra.nxoROB. IIT3, I9?0, ~ 5, c.85. 
-H M.rouyceK, B.n.OpoMM. Coo6meHHe OIDIH, IO-IOOO?, ,Ily6ua, I9??. 
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r) HaJIR'IHe aBTOMaTH~ecruoc SKcrrpeccH!lX rrporpaMM, nosBOJIHICIJlHX sa 
l(eCJITKH ceJtYH,n oueHHTh l(aHHHe H BHeCTH KOppeRTHBB B yCJIOBHJi 3KCIIe
pm.!eHTa. 
8TH Tpe6oBaHWI orrpe1te.JIWIH oco6euuocTH paspa60TaHHoro anrrapaTYPHoro 
KOMIIJieKca u COOTBeTCTBYKl!lero MaTeMaTHtiecKoro o6ecrre~eHHJi. 0CHOBHM 
MeTO,ICKKa HSytieHHJi KOIJOTKOlmBYJ!lllX ll30TOIIOB OCHOBaHa Ha IIpID.leHeHHH rro
~OBOl(HllKOBllX cneRTPOMeTpoB l(JI/I pa~X.mi'.,n;OB Hs~eHHJI, ycTaHO
BOK .IWI HsMepemm BpeMeH lm3HH B036y,KlteHHHX COCTommil H,ll;ep Ha 6ase 
Ma.I'HHTHBX ~3 H ycTaHOBOK MHOroMepuoro 8Ha.Jil!38 THIIa 1-1-sal(ep;itaHHllX 
COBIIal(eHHii. 

. B Te~eHHe rrepH0)'.(8 I96?-I9?9 rr. arrrrapaTYJ)!l KOMIIJieKca IIOSBOmr.Jia 
BllllO~llTb Ha 6ase CHHXpo~OTpoHa lliilI o6m:a:puyD rrporpaMMy HCCJiel(OBa
HHH B o6~aCTH H,ll;epHOff cneKTpOCKOIIHH HeilTpoHOl(8~THllX HSOTOIIOB. Ms
MepeHo n o6pa6oTaHO ORMO 20 TBCJilI cneKTIJOB, npoBel(eHB COTHH MHoro
MepHBX H3MepeHH1!; IIOSBO~BI?HX IIO~Tb ltaHHBe no COBIIal(eHH.RM, yr~o
BBM ROppeJIHUHJiM H BpeMeH8M ll3IDI B036y,KlteHHllX COCTO.liHHfi H,ll;ep. Bwio~
HeHa mnpoRa.li rrporpaMMa pa,ICKoXllMH'iecKHX HcCJiel(OBalillH, pasmrTa TexmrKa· 
rrper(l{SHOHHOH crreKTpoMeTPHH H,ll;ep~ H~emrlt C llCITOJil,SOBaHHeM IIO~
IIpOBO'AHHROBllX l(eTeKTOpOB. 

BTOpalI ~aCTb ,ICKCCepTar(l{H IIOCBRIIleHa BOIIpoC8M Koppe~OHHBX MHO
roMepullX HSMepeHHii B H,ll;epHOll CIIeKTIJOCKOIIHH. Koppe~OHH!lli 8HaJm3 xa
paKTepHCTHK Jil(epHoro HS~eHH.li IIpH06peTaeT Bee 6o~ee BruKHylO p0JII, B 
HS~eHHH CTJ>YKTYPB aTOMHoro H,ll;pa, B TaRHX HSMepeIDIJIX Ol(HOBpeMeHHO pe.:. 
r:a:cTp:a:pyeTCJI 3Hepi::H.li HeCKOJIJ,KHX B>UJ;OB HS~eHH.li H CBlISBBal<Iltlle HX KOp
pe.7lllll;IIOHHlie X8paRTepHCTIOOI. JfHqJOpMaIUIJI O 1-1-. e--:1-. 8.JII,q:8-1-?oBna
l(eHH.liX HCIIOJil,SyeTCJI IIpH IIOCTpoeHHH cxeM pacnal(a H,ll;ep, TO eCTb ycTa
HOBJieHHH cucTeMH Bos6y,K1teHHHX cocTO.liHHii H pasMemeHHH MeJK.UY. HHMH 1-ire
pexol(OB, llsMepemm: BpeMeHHoro HHTepBa~a MeJK.UY HCIIyCKaHHeM l(ByX KB8H
TOB II03BOJIIIDT nb~Tb HHqJOpMar(l{D O BpeMeHaX lKH3HH B036YJ!r,IteHHHX coc
TOJiH~ Sil(ep H onpe1temT1> BepO.liTHOCTH MSKTp0lvl8rHllrHllX riepeXOl(OB, ~ 
CTBHT8JII,HUe K l(eTaJIIIM CTJ>YKTYPB Jiltpa. 

B CBOD o~epel(b, IIIJOCTpaHCTBeHHHe KOppe.7lllll;IIH, B TOM ~CJie BOSMY
meHHHe MarHHTHliMH H MeKTpH'l:eCKllMH IIOJI!lMH, rrp:a: KOTOpllXHSMepR:eTCJi 

. ' . ' 
SHeprH.li Hs~emm: H yro~ MeJK.UY HaIIpaBJieHHeM ~eTa ~acTHU, IIOSBOJISIJOT 
IIO~Tb ueHHyD HHqJOp,!ar(l{D O CIIHHaX, ~eTHOCTH,MaI'HHTHllX H KBaltJlY
IIOJII,HliX MOMeHTax OCHOBHBX H B036y,KlteHHHX COCTOJiHllH Jil(ep H.MYJil,THITOJIJ,-
HOM COCTaBe H~eHHJI: . .. 

06ntKM cooncTBOM KOppeJIRIJ;HOHHBX HSMepeHHii pas~~oro THII8 C MeTO
,ICK~eCKOn TO~ spemm: JiBJI/IeTCJI np:a:H~elKHOCTb HX K MHQrOMepHUM HSMe
peHRlIM, rl(e 06111ee-~CJIO_KaHMOB perHCTpar(l{H orrpel(eJilI8TCJI IIpollsBel(e
HHeM, Ry-l(a COMHOlmTeJifIMH BXO,ICKT ~CJIO rpal(~. C KOTOPBM HSMepi!eTCJI 
~ napaMeTp. Tmmtnwe sHa~eHRJI ~CM KaHa.iioB ~exaT B ,ICKarrasoHe 
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I07~IQIO. 3TO nOK83UBaeT, 'ITO IIp06JieMa perncTpaIJ;lfil H o6pa60TIDI HHq>Op
MaIUIH B ROppeJIHIJ;HOHHllX H3Mepemmx CTaHOBHTC.fI ceph83HOfi sa,nal!efi, Tpe-
6ymen cneIUI~HHX TeXIlli'Jecruuc cpe~cTB n MeTo~oB. 

O~eHHHe B03MOlKHOCTH aHaJIH3aTOp0B H pgr(a M~X Ma.tlIHH noTpe-
60~ paspa60TIDI pa3~HX npHeMOB BH6opol!H0li perncTpaIJ;lil HHq>OpMa
UHH ~ npHMeHemrn: MSTO~OB ee CJKaTH.II. Ha 3TOM nyTH 6wm: c~eJiaHH opn
rnHaJ!hHUe paspa60TIDI H C03~aHH YCTaHOBKH, II03BOJml3111He no~Th HHTe
pecHHe qinsHl!ecRHe pesyJ!hTaru. 

B ~aHHOff l!aCTH ~ccepTaIJ;IIB paccMOTpeH pg!( BOnpocOB, CB/I3ammx C 
C03~aHHeM ROppeJIHIJ;HOHHlIX ycTaHOBOR, HCnOJ!h3yeMUX B R,I(SpHo-cneRTpocRO
nll'leCIDIX ncMe~ommmx, rJiaBHWwl o6pasoM, c TO'IRH spemrn: o6ecnel!emm 
3gq:€RTHBHOfi perncTpaIJ;IIB HHqiopMaIUIH. 

B rrepBOfi rJiaBe onHCaHU MeTO~ H ROMMeRC arrnapaTypH ,n.JIJI Roppe
JIIDUrOHHHX H3MepeHHH C OT6opoM IIOJie3HOil HHq>OpMaIJ;lil MeTO~OM IUI!IJPOBHX 
OROH H8 6ase 3BM. 

IlpHHUIDI BH60p0l!HO:ii perHCTpalUIH HHqx:>pMaIJ;lfil WllpoRO HCIIOJ!h30~C.!l 
B RoppeJIHIJ;HOHHHX H3MepeHIDIX. O~aRO npHMeH/Il3111H8C.!l ,ItJUI 3THX ne.n:eii cnc
TeMH Ha 6ase aHaJiorOBHX ~gq:epeHIUIMhHlIX ~cRpHMHHaTopoB n MHoroRa.
H~HblX aHMH3aTOpoB HM8IDT orpaHH'leHHHe B03MOlKHOCTH RaR C TO'IRH spe
HH.II y~o6cTBa opraHn3aIJ;IDI HyJKHHX pelKHMOB, TaR H no B03MOlKHOCT/Th1 pern
CTpalUIH. 3BM no3BOJI/IIOT nocTpOlITh TaIDie pelKl!MH CY1Jl8CTBeHHO 6oJiee aif>
q€RTHBHWwl cnoco6oM, ncnOJ!h3Y.fI UHqJpOBIIe "oRHa" ,ItJUI 3~aHH.fI MHOrO'IHC
JieHHHX o6JiacTeii BH60pol!HOH perncTpan;nn HHqx:>pMan;nn H B03MOlKHOCTH npo
neccopa ,n.,m rurMHsa n copTnpoBIDI rrocTyIIamunc ~aHHIIX. 

PaccMoTpHM peMHsanmo TaRoro pel!rnMa Ha npm.iepe TpeXMepHoro rura
JIH3a sa~el)lltaHHHX 1-1-coBn~eHHfi ,n;em, IWTOporo - IIOJlY'll1Th HH'!JOpMaIJ;IIIO o 
cneRTpax coBna~eHHfi n BpeMeHHHX pacnpe~eJiemm:x MelKJJY ncnycRaJmeM Rae~ 
Ra~X 1-RBaHTOB 1231. llacTh naM.fITH 3BM OTBO~TC.fl no~ npe~BapnTeJ!h
HOe HaRonJiemrn o~oMepHHX HHTerpaJ!hHHX cneRTpoB coBn~emm ~x JIH
Hettliblx TpaRTOB AH B. 3aTeM C IIOMOIIU,D cneun~Hoii rrporpaMMH HOCK Ha 
3THX cneRTpax pa3Mel!aDTC.fI "oRHa" - BH6pamme YlJ:aCTRH, ,n.JIJI ROTOJ)HX He
o6xo~o perncTpHpOBaTh OTBeTHble cneRTJ)H COBn~eHJiil • .llJm OROH, ycTa
HOBJieHHHX B crreRTpe TpaRTa A, peI'HCTp.HIJY10TC.fI OTBeTHHe cneRTpbl TpaRTa 
B. KpoMe TOro,,n.,m yKa3aHHHX OROH TpaRTa AH TpaRTa B MOryT perncTpn
poB8ThC.fI BpeMeHHHe pacnpe~eJieHH.II (crreRTpH) - M8lKJJY ncnycRaHHeM COOT
BeTCTBymtHX 1-RBBHTOB. Ilpn 3TOM nporpaMMa pasMeTRH aBTOMaTHl!eCRH qiop
:r.mpyeT TaR HasimaeMYJ) WKaJIY, rrpe~cTaBJI.fIDIIYIO co6off Ha6op ROHCTaHT, orr
pe~eJI.fIXIIUifi Hal!~Hllfi ~ec 3aIIHCH B M037 3EM co6UTH.fl TpaRTa B, COB
naB111ero C "ORHOM" B TpaRTe A (BHe OROH ROHCTaHTU paBHll HYJID) • .IlJI.fI Bpe
MeHHHX cneRTpoB Hal!~HHil ~c 30HH M037 .ItJUI perHCTpaIUIH BpeMeHHIIX 
pacnpe~eJieHIIil onpe~eJI/l:eTC.fI ROM6:imannen COOTBeTCTeyI(IllHX ROHCTaHT, npn
CBOeHllHX ORHaM B cneRTpe AH cneRTpe B. 
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Pem aHaJiirna peaJIHsyeTC.fI ROM6HHaIJ;He:ll annapaTypHUX lI nporpaMMHUX 
cpe~CTB, 'ITO ,neJiaeT ero ~OCTaTOl!HO rn6RHM ,wm pas~HX BH.nOB aH8.'IH-
3a n 'AOCTaTOlJHO 6UCTJ)HM npn BHIIOJIHeHHH onepaIUiil onpoca AIUI, BU60pltll 
lI3 IlaM.fITH H 3aITHCH co6IJTmi Bee meihtn:. IIocK~KY perncTpall;H.fl CIIeK
TPOB OCYllleCTBJI.fleTC.fI B HHTerpnpyXllleM pe.11!:HMe, TO lIX ROJIH'l8CTBO OITpe'Ae
JlffeTC.fI CB060~0fi OT CJIYXe6HOH HHqx:>pMaIJ;lil (pa3MS'ISHHl10 CITSKTPIJ, WRaJIIJ, 

nporpaMMa) l!acnro IIaM!ITH lI BU6pammM 'IHMOM ~annii .ItJUI 3TlIX CIISKTpOB. 

IIo OillICaHHOMY.BHWS rrpmnnmy 6UJIO C03'AaHO HeCK~KO ycTaHOBOK 
MHOrOMSJ)HOro ROppeJIHIJ;HOHHOro 81!~3~. OTO.ClICTSMa J-J-COBn~emm C 
HCITOJ!h30B8HHSM 'ABY.X reµAaHHSBIIX 1261 lIJil'I rep.iamreBoro H CIJ;HHTHJIJI.R;im
OHHOro 'AeTeKTOpa 1241, a Ta.IUte CHCTeMa peHTreH-raMMa-coBn~eHHH 1231. 
.llJm H3Mepemrn: BpeMeH llCH3HH B036YlK.l(SHHIJX COCTO.fIHHH .fI,ll;ep HCIIOJ!h30BaJilICh 
'ABe CHCTeMU.- ycTaHOBRa ,IUJyMepHoro aHaJIH3a ,ItJUI H3MepeHIDl BpeMeH lm3-
HH B036YlK.l(eHHIJX.COCT0.fIHHH Ha 6ase Cll;HHTH~OHHOro H IIOJIYnpOBO'AHI!
ROBOro 'ASTeKTOpa 1251 H TpeJ!MeJ)HIJH aHaJm3aTop 3~e:IJ.'l!aHHHX COBn~SHim -
C HCITOJ!h30BaHHSM 'ABYX IlOJIYilpoBO'AHHKOBHX 'ASTSRTOpoB 1231. C IJ;eJ!hro 3if>
q€KTHBHOro H3YlJ:8HlUl: yrJIOBHX KOppeJI/l:UHff 6UJI C03~aH aBTOMaTHsl!poBaHHIDi 
TPeXMeJ)HIJH crreKTpoMeTp c· 'AByMII ITOJIYIIpOBO~OBllMH ,neTeKTOpaMH / 23/. · · 
B HHTerpnpYlOllleM peUMe aHaJIH3a MOlKHO ycTaHOBHTh 'AO 64 OROH ,n.,m o~o..:. 
ro TpaRTa H 2I ORHO ,n.JIJI 'APyroro TpaRTa.,wm KruK,IJ;Oro H3 Tpex yrJIOB 
Bsamm:oro paCITOJIOJKeHH.fI ,neTeRTOpoB. ·Trutoii peJKHM Il03BOJI/l:eT Il~Th sa 
0,I(HH cerurc H3MepeHHii BOID Heo6XO.IU™YJO HHqx:>pMall;HID no yrJIOBHM KoppeJiff
IUI/Th1 .I(JI.fI ,naHHoro R,I(pa IIplI orrepaTHBHOH IlaM.fITH 3BM 'AO 32 K MOB • 

BTOpaR rJiaBa IlOCB/IIIISHa npHMeHeHHro HSROTOpHX MeTO,I(OB CJKaTH.fI HH
qx:>p.!aIJ;lfil B rrocTaHOBRe BRcrrepHMeHTOB no 1-1-ooBITMe~i' DrrHCIJBaeTC.fI 
IlpS'AJIO~eHHllff n srunmneHHUil aBTOpcRHM CBH,I(ST8Jll,CTBOM 27 cnoco6 pern
CTpaIJ;JIH ,I(IJYMSPHIJX crreKTpoB COBII~emrff c YMSHbWeHHSM Heo6xo~oro 
o6~eMa rraM1!TH 6es rroTepn CYlllSCTBeHHOii HHq>OJUaIJ;lrn • .UocTnraeTC.fI 3TO 
TeM, ~TO nepe~ 3aIIHChID HHqx:>pMan;nn OCYllleCTBJI.fleTc.fI nepexo.n OT IlOJI.fI ,I(By
MepHOff MaTpnnu, orrpe,neJiffeMOff 'IHMOM RaHaJIOB B CIISKTpe KruK,IJ;oro rrapa
MeTpa N, R noJiro .nIJYMepHoff MaTpnnu, onpe'AeJI/l:eMoii l!HCJIOM YlJ:aCTROB M, 
Ha KOTopue pa36HBa8TC.fI CIISKTp Ral!l'.,I{Oro rrapaMeTpa • .llJm. perHCTPaIJ;lrn Kallt

.noro B03MOlKHOro BapllaHTa ·cOBn8'AeHHff Mellr,I1y, pa3JIH'IHHMH YlJ:aCTRaMH OTBo-· 
~TC.fl 0,I(HH KaHM IlaM.fITH. Blmrpum B 06~eMe IlaM!ITH_Onp8'AeJI/IeTC.fI OTHOWe
HHeM N 2!M2 n ,nocTnraeT ~ ra3. BosMoJKeH YlJ:ST ifx>HoBux eqxpeKTOB B npo
~ecce HaROnJieHHR :tmqx:>p.!aIJ;HlI c perncTpaIUieff YJKe 6eajlol!oBHX ,naHHHX. 
OIIHcruro HeCROJ!hKO BaIJ,IaHTOB peaJIH3aIJ;lfil TaKoro peUMa H3MepeHHii C yn-· 
JIOTHeHHeM ,I(aHHIIX /287. . , 

.UpyrHM MSTO'AOM yIIJIOTHeHH.fI HHqx:>p.!aIJ;lfil .fIBJI.fleTC.fI lI3MeHeHne qx:>p.!ll 
3aITHCH KalK,ltoro MHOrOMepHoro co6IJTH.fl nyTeM HCIIOJ!h30B8HH.fl g\y1IRIJ;llOHaJ!h
HOro rrpeo6pa30BaHH.fl COCT8.BJI/IIJillIX ero RO'AOB 1291. Pe3yJ!hTaTOM npeo(5;.. 
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p830BaHIDI JIBJJJI8TCJI "lliCJIO (q,yHIU.UfJI napaMeTpoB), KOTOpoe H perHCTpRpy
eTCJI no COOTB8TCTBYKl!l8MY a.npecy. Ilp,r 3TOM B npeo6paso:BaHIDI BKJIIO'IBIOT
CJI H Tarui:e onepa:mm (HarrpHMep, H3MetieHHe KOPHJI :aa npoH3Be.n;eHIDI), Ko
Topue orpaHlI"lliBalOT MacmTa6 "lliCJia B COOTB6TCTBHH c p08Jil,HllM o6~eMOM 
naMJITH 3BM. 3To no3BOJJReT perHCTplipoBaTl, MHOrOMepHYJO RH!pOpMaIWlD KaK 
o6utIHyID O.n;HOMepHyl(l B RHTerpHPYKII18M pelltl'IMe H8KOIIJI6HHJI. 

3KcnepHMeHTll no J-J-coBna.n;emmM B TaKOtt IlOCTaHOBKe Il0Ka38JIII, 
'ITO, CO:xpaHJIJI IDI!pOPM8IUllO O COBila.n;emmx, MOlKHO 06XO.n:HTJ,CJI 'IIICJIOM Ka
H8JIOB Ha_ ypoBHe (3-t4)N BMecTo N 2 rrpH o6UtIHott perHcTpa1nrn, r.n;e N 

- "!HCJIO yp0BHett rrpeo6paao:eamm AJ.UI. KpoMe TOrO,MOllllIO OCYil!8CTBJI.fITl> 
BH3Y8JI1>Hllii KOHTpO.Jll, pe3yJIJ,TaTOB B xo.n;e 3KCnepHMeHTa, a TaroKe RerKO 
IlpoBO.n:HTl> KO~'IeCTBeJlHy!O o6pa6oTey RH!pOpMa:mm, 'ITO CYlil8CTB8HHO np:a 
RCCR6.ll:0BaHllJIX KOpoTKOlllliBYil!RX R30TOilOB. 

Ha npmm;irne npeo6pa30B8.HHJI KO.ll:OB nocTpoeH OpRrRHaJII,HUM cneKTpo
M8Tp CytlMapHllX COBITa.n;eHHii / 3o/, TaIOKe 3antmJl8HHllH aBTOpCKHM CBR.n;8T8.Jll,
CTBOM, noaBOJIHll!IHfi pa3~'IaT1> M8JK.DY co6oii 1-coBITa.n;eHHJI C O.n;HHaKOBllMII 
3H8'I8HHJIMH pa3HOCTeii M8JK.DY RpaiiHRMH 3HepreTII'IeCKHMH ypoBHJIMH, HO paa
HllMK Ha6opaMH KOMITOH6HT. 3TO .ll:OCTHraeTCJI _O.n;HOBpeMeHHoii perHcTpan;iren 
H8CKO.Jll,RllX pa3HllX rrpeo6paaoBaHHii. 

TpeTJ,JI rRaBa nOCBffilleHa BOITpOCaM MHOrOM8pHllX H3MepeHHii np,r HCCRe
.n;o:BaHHJIX Kllrn. BruitHllM YCJIOBH8M npn 3TOM JIMJI8TCJI "B03MOlKHOCTJ, no~e
HHJI MaKcHMyMa HHqio:INa:mm B IIHTep~ BpeMeHH, coHaMepllMlle c nepHo.n;oM 
no~cna.n;a HCTO'IHHROB. IloaTOMY 6oJIJ,mon RHTepec npe.n;cTaMJieT nocTa~ 
HOBKB TpeXMepHllX H3Mepelillii B pelKIDl!e 8.MIJJill:Ty.n;a~Ty.n;a~BpeMlI C pe
rHcTpall;Heii no~oii miipop,Ia:mm 060 Bcex napaMeTpax B mRpoKOM .n:Harraaone 
HX H3MeHeHRli. TaKaJI IlOCTaHOBKa B03MOlKHa Jlllllll> B pelltllMe noCJie.n;oBaT8J1J,-; 
HOH 38IIHCH Tpex COOTB8TCTBYJ(IltlIX KO.D:OB Ha MarHHTHlle HOCHTe~ 'I8p83 
3BM. Tpy.n;HOCTH, CBJI3aHHUe C noCJie.n;yI(llleii copTMpOBKOii llH!pOp,IaUlm, noc-. ' 

TeneHHO rrpeo.n;oReBalOTCJI rryTeM COBepmeHCTBOBaHHJI M8TO.D:OB copTllpoBRll"H 
HcnOJ1J,30BaHWI 6llCTpllX COBpeMeHHUX 3B1vl C o6~eMOM naMJITH B H6CKO.Jl1,KO 
Mera6aiiT. 

PerHcTpall;HJI-Bcen llH!pOpMaUlm cymecTB8HHO yrrpo~aeT nocTaHOBey 3KC
nepIDl!eHTa,. TaK Kalt He Tpe6yeT ycTaHOBKII ll;Hg)pOBllX OKOH, 'ITO CBJI38HO C 
3aTpaT8MH BpeMeHH H Heo6XO.n:RMOCT1>1D npe.n;:eap:irre.Jl1,HllX .n;aHHUX, KOTOpue 
tiaCTO OTCyTCTByroT. 

EURa coa.n;ana ycTaHOBKa TpeXMepHOro aH8Jill38, B KOTOpoii MOryT HC
IlO.Jl1,30BaTJ,CJI .ll:Ba IlOJiyllpoBO.n;HHKOBllX HJlll nMYfipoBO.n;HHKOBllH H Cll;HHTRR
.7Illlijl:OHHllH .n;eTeKTopu/'31/ (pHc.4). )J.1m CBJI3H Tpex AlUl Ha 4096 KaHBJIOB, 
HcnO.Jl1,3Y8MllX B 8.MIJJill:Ty.n;HllX H B~MeHHOM TpaKTax, C 3BM HP 2II6C paspa-
6oTaH cnell;HaJII,Hllii mITepqieiic / 3 I, no3BOJI.llllllllii BeCTH TpeXMepHUe, .n:BY
MepHlle H O.n;HOMepHUe HSMepeHlIJI C TpeMlI cneKTpoM8TPH'I8CKRMll TpaKTBMH. 

\ 
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PHc.4 BlIOK-CXeMa ycTaHOBKII 
TpeXMepHoro aH8Jill3a 
1-1-coBITa.n;elillii Ha 6aae 
3BM HP 2II6C. 
ITY - npe.n;yCHRRTe~; 
El - ycllRRTe~; BY -
6llCTpll6 yCMIITMH; 
Y<P,<P - qJOpMHpoBaTe~; 
3 - aa.n;epiKKa; .U - .n:HC-

. KpIIMIDiaTopu; P - paa
BeTBHTeR1>; cc - cxeMa 
COBila.n;eHIIii; T-A - KOH
BepTOp BP8MlI-8MITRIITy.n;a. • 

0nTIIMH3aUIDI aRrOpHTMa 
copTHpoBKII Il03BO~a B 20 pa3 
YCKOpHTJ, 3TOT npouecc no cpaB
H8HHlD c o6u'!IniIM rro.n;xo.n;oM. Cnc
TeMa nporpaMM, HCilO.Jl1,3yeM8JI B 
HHTepaKTHBHOM pel!WMe, o6ecne
'IRBaeT HaKOIIJI8HH8 HH!pOpMaUlm, 

KOHTp0.Jl1, xo.n;a 3KcnepllMeHTa H IlOJIHylO o6pa6oTKy .ll:aHHllX. BlcoKaJI a@leK
TIIBHOCTJ, CHCT8Mll B 3Ha"!HT8.Jl1,HOH Mepe orrpe.n;eJJReTCJI B03MOlKHOCTJIMH 3BM 
H no.n;MIDtieHHUX K Heii BHemHHX ycTpoiicTB (.n:HCK, HMJI, rpaqlli'IecKHii H M- ' 
q8BHTHO-ll;Hg)pOBOii .n:HCIIJieH, rpa4ionocTpOHTeRl>). 

BpeMeHHOe paapemeHHe YCT8.HOBKH npH HCil0.Jl1,30B8HHH B Heil Cll;HHTRR
.7Illlijl:OHHOro H Ge ( Li )-.n;eTeRTOPOB Il03BOJill8T orrpe.n;eJJRTl, IlpJIMllMH H3Mepe
HlIJIMH BpeMeHa lKH3HH B o6RaCTH Tr;z'~ 5 HC. Orrpe.n;eReHHe M8HJ,mHX Bpe
M8H OCYil!8CTBJilllOT C HCil0.Jl1,30BaHHeM M8TO.n;a C.n;BHra ueHTpa TIDK8CTH Bpe
M8HHllX pacrrpe.n;eReHHii. ,lJ,aHHaJI YCTaHOBKa Il03BOJill8T ycnemHO p88Jill30BaTJ, 
3TOT MeTo.n;, TaK KaK B no~OM TpeXMepHOM cneKTpe Bcer.n;a co.n;epJKaTCJI 
Hapn.n;y C HCCRe.n;yeMUMH TaIOKe KaRHOpOBO'IHlle .n;aHHlle (MrHOBeHHUe coBna
.n;eHHJI B mnpoKOM .n:HarrasoHe SHeprnii), 'ITO noBlllllaeT TO'IHOCTl> Me,To.n;a. 
OITHcaHHaJI ycTaHOBKa OTRH'IaeTCJI OT BCeX rrpe.ll:ll,Ilyil!HX YHHB8PC8JII,HOC!l>lD H 
no CBOHM napaMeTpaM He ycTyITaeT JJY'IIIIHM yCTaHOBKaM 3Toro THila_B MIIP8. 
B TetieHHe tieTUpeX ReT 3KCnRYaTa:mm Ha Heii BHnomeH 60.Jl1,filOH ~ qlli-
3H'I8CKHX HCCJie.n;OBaHHH, rRaBHllM o6pa30M B 06MCTH KOpoTKOlKIIBymHX H30-
TOilOB C nepHO.ll:OM IlORYPBCila.n;a Blllll8 .n;Byx MllHYT• IlpHBO,wITCJI n~eHHUe 
Ha YCTaHOBK8 qlli3H'I8CRH8 pe3YJIJ,TaTll no CXeMaM pacna.n;a H H3MepeimlD Bpe"'." 
MeH lKHSIDI B036yx.n;eHHllX COCTOJIHRH JI.n;ep rrpH H3YtI8HHH pacna.n:a - . . 

I6I)t 4,2 MHH.:. I6ITm, I60ya· 4,8 MIDI._. I60Tm, ?9R& ~ ?9J(r 
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TpeTLH -qaCTL .u;uccepTaµ:mr IlOCBflllleHa o6pa6OTKe crreKTpoMeTpnqecKott 
HH(lX)pMaJUm. 

BI r~aBe paCCMOTpeHU rrpe,nrroc~ H sa,n;aqn o6pa60TKH crreKTpoMeT
p~eCKOH HH(lX)pMaIJ,JIH Ha 6ase o6o6meHHoil CTpyKTYJ)H H3MepnTe~LHOro neHT
pa (pnc.5), 4JYHKnUH H B03MOlKHOCT6ll ero arrrrapaTypil H IlOTOKOB HH(lX)pMa
:rnm, xapaKTepHilX ;11,JJfl. HHT6HCHBHUX smepHo-crreKTpOCKo~ecruu HCC~e.n;o
BaHHH. 

r------------------------------1 

1--i-------1 MOIJlHAII 

38M 

I .__ ____ ___. '--==-' 0 ' 
I • 
L ____ fEP~'1H1 UEHTP · _______ -~ 

Pnc.5 06o6meHHaH CTPYKTY,Pa crreKTpoMeTpH'l6CKOro 
HsMepnTe~LHoro neHTpa (r.U_n Aim~ rpaqM1IecKRil 
H MqaBHTHo-nnqipoBOil .u;ucrr~en, COOTBeTCTBeHHO). 

OrruT ITOK83UB86T, 'ITO ne~ecoo6pa3HO HCITQJII,3OB8TL BapHaHT, Kor.n;a 
HaqaJII,HU6.8TaITU o6pa6oTKH, Tpe6YmtRe HHT6paKTHBHOro pe~a pu60TU, 
pemamCH Ha ypoBHe rrepnqiepnilHoro nsMepnTe~Horo neHTpa ( ill.O , a o6pa-
6oTKa 6oJii,moro ITOTOKa ITO~OTOM6HHIDC, TaltHM_O6pa3OM,- sa,n;a-q BHITOJIHfl6T
CH MOIIIHUMll'. 3BM, Ha KOTQpue ,n;aHHUe_ n .n;orro~nTe~LHaH HHq:opManna rrepe.n;a
lDTCH IIO JIIlIDIB CB/l3H HJIIl rrepeHOCHTCH Ha MarHRTHUX HOCHTeJIJDC. Jipn·STOM 
Texmma rrepHqiepnilHoro HU ocno6o~aeTCH .n;JIH o6ecrre"<IeHRH aa,n;a-q, r.n;e ajJ
ll)eKTHBHOCTL ee Han6o~ee BllCOKa. TaKaH CHCTeMa ,ll;OCTHraeT MaKCIDll~HOH 
llllllll8KTHBHOCTH ITpH OpraHR3aIJ,lIH orrepaTH_BHOH ~yxCTOpoHHeil CB/l3H M6lK)Jy 
llU H MOillHOH SBM H BO8MOlKHOCTH )1,JJfl. llKCilepHMeHTaTopa pa6oTaTL co BCeM 
KOMIT~6KCOM BU'IHCJIHTe~Hoff TeXHmtH co CBoero pa6o-qero MeCTa. 

C IlOJlllJI6HH6M mm 6om,maH '!aCTL o6pa60TKH IlpHXO,ll;llTCH Ha aHaJm3 
MO~X J-crreKTpoB. 3a,n;aqa o6pa6OTKR COCTOHT B orrpe.n;e~emm: Ha6OpoB 
llHeprnff H OTHOCHT6JII,HHX HHT8HCHBHOCTett Jilllilll! Ha6JIJJ.n;aeMoro 1-crreKTpa 
no 88)(8HHOMY crreKTPY mmy~COB, TO ecTL HBJIHeTCH o6paTHOtt aa,n;a-qefi. 
HanecTHH .I(B8 ocHOBHHX no~o.n;a K o6pa6oTKe 1-crreKTpoB: MeTo.n; noMe.n;o
BaTe.in,uoro Bll'mT8HRII KOMITOH8HT {IIBK) H MeTo.n; 8HMH3a (!X)TOIIHKOB (MAII). 
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MeTo.n; IlBK ycrrelllHO ncrro~syeTCH JIHllll, rrpn HMH~ 6o~moro o6~eMa rrpe.n;
BapnTe~Hoil HH(lX)pMantm H ITOSTOMY rrpm~eIDl'.M TO~KO B -qacTHHX C~aHX. 
&1AII - MO~eT IlpID1!6HHTLCH rrpn cpaBHHTe~HO H66OJllilllOM K~eCTBe rrpe.n;
B8PHT6~HOH HH(!X)pil8Il,ID1 H H~eTCH ITOSTOMY YHHBep~HHM H Han6o~ee 
mHpoKO HCITO~syeMl:lM B HaCTO~ee BpeMH. Ha pnc.6 rrpe.n;cTaMeHa o6maH 
cxeMa rrpeo6pasoBaHHH crreKTpoMeTpll'l'.ecKoff HH(lX)PJlantm B ,n;aHHUe o 1-crreK
Tpe rrpn HCITO~3O138lmR MAII. 4>OpMy-JIZI)YmCH H paccMaTpHBalDTCH B MaTeMa
T~ecKOH ITOCTaHoBKe sa.n;a~. K KOTOpilM CBO,ll;HTCH MeTO,ll; aHaJIHsa IlHKOB. 

m u 

II 

yl.4acrkM cnekTpa 

Pnc.6 06maa cxeMa rrpeo6pa
aonaHR!I crreKTpoMeTpn
qecKofi HHq:opMannn B 
.n;aHHUe o 1-crreKTpe rrpn 
HCil~3OBB.HHH M6TO,n;a 
aHaJm3a ITHKOB. 

Bo BTopofi r~aBe paccMOT
peHII pasJIH'!Hlle peami:sa:rnm 
MAII. Coe.u;uHeHHe ocnnmmrpaqin
-qecKoro .D;llCIIJieH, SBM H CBeTO
BOro Kaprumama Ka.K cpe.n;cTBa 
orrepaTHBHOH CB/l3H M6llt,lly IDl'.MH 

OTKp~o HOBUe BO3MOlKHOCTH B 
o6pa6oTKe n rrpe.n;cTaMemm HH

q:op.1anim C yqacTneM -qe~OBeKa. llHq:op.1annoHHaH eMKOCTL IlaMHTH 3BM CTa
HOBHTCH .n;ocTylIHOM 'l'.e~oBeey 'l'.epes ,ll;llCIIJiefl IlpaKT~eCKH MrHOBeHHO H B 
HYJKHOH qiop.ie. C .n;pyrott CTOpoHII, crroco6HOCTH -qe~oBeKa B orrosHaBarum 
o6pa3OB n "OCMllCJIHBa:mm" HH(lX)pMa:rnm ,ll;OITOJIII.R])TCH He,n;OCTyITHOil 'l'.e~o:seey 
pealtlijlett H aHami:Tn'IeCKIDl!H (c'l'.eTHilMH) BO3MOJKHOCTHMH SBM. :Buno.n; Ha llK
paH' qJJHRIJ,ROH~Hott "MaBnaTYJ)l:l" B BH,n;e CB6THl!lHXCH cm.rno~OB o6ecrreqn
B88T BUCOKyll orrepaTHBHOCTL CB/l8H H o6~er'l'.aeT pa6OTy orrepaTopa. Pea.m-
3anHH T8XHH'l'.6CKRX B03MOlKHOCTett, 8MO~6HHilX B CHCTeMe 3:EM-,u;ucIIJieff-CK, 
ocymecTBJIIIeTCH 'l'.epes cooTBeTCTByxmee rrporpaMMHoe o6ecrreqeHne 1331. 

IIporpaMMU, O6cJiy1WBa11IllHe ,ll;llCIIJiefi, COCTOHT H3 Ha6opa rro.n;rrporpaMM, 
rrepexo.n; K KOTOpUM ocymecTBJIII8TCH C IlOMomLD CK IlOMe IlOMeTKH_ COOTBeT
CTBYll!lero CHMBMa. O6asaTeJII,HHMK ,ll;JilI Bcex ,ll;llCM6HHllX rrporpaMM aBJIHJDT

CH rro.n;rrporpaMMl:l q:op.mpoBaHR!I nso6paJKeHHH, rrpeo6pasy11IllHe ncxo.n;HUe ,n;aH
HUe B X..:Y KOOp.n;miaTH Ha SKpaHe ,ll;HCIIJieH. Y'l'.aCTOK IlaMHTH 3.BM c rrpeo6pa-
8OB8HHO:il HCXO.n;HOH HH(lX)p,!anHefi H Ha6opoM CHMBO~OB rrpe.n;cTaBJIIIeT co6ott 
(!X)pi!ST, KOTOµlit BUBO,ll;llTCH Ha 8KpaH. Cm.rnom - 8TO KOHCTaHTU, orrpe.n;e
~e ua'!Mo rro,nrrpo:rpaw.1. 
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Paapa6oTaHHoe rrporpaMMHoe o6ecrretieHHe MOlKHO paa6HTb Ha Tpn oc-
HOBlllle rpymm / 33/. . 

I. O6pa6OTRa rrpoCTllX crreKTpoB (~aCTKOB crreKTpOB) - qiBXTU'!eCKH 
·aBTOMaTuaa~ rrpUMerurnmeiicJI paHee "p~oii" MeTO,nHRH. Ilpu yrurnamrn CK 
TO~ crreKTpa rrponcX0)1HT yBeJIWieHne ee JIPKOCTH, ecJm YK83aH CHMBOJI -. 
rrepexo~ K rro~rpaMMe, BhlIIOJIIIJrKme:ii o~ ll3 qJyHIUJ;H:ii: _ BWilrCJiemrn rum
ma.im IIIDOOB ll !p()Ha C IllmB'!eH pe3yJII,TBTOB Ha IIe'!BTb, HBXOlK,Il;emre Baa
~aHHOM HHTepBaJie neHTpa TmKeCTH, c~mrr crreKTpa ~JI!! IIIJOCMOTpa, ll3Mene
Hne MacmTa6a,_crRrurJIBaHHe ~acTKa II T.~. 

2. Ilpe~BapllTeJII,HBJI o6pa60TKa CJIOlltHHX crreKTpoB (~aCTKOB) - 3~a
HIIe HatJam,HHx IIpll6JmlKeHH:ii ,nJilI rrporpaMM TO'll!Oro MaJlllIHHOro aHa.mrna IIH
!pOpMa:o;HH. XapaKTepHHMH ~ ~aHHoro pelKIDl!a o6pa60TKH JIBJI.mOTCJI orrepa
nim: 38IlOMIIHaHne Ha'!Ma ll KOHnB CJIOJKHoro·~acTKa ll OTMff'leHHHX CK MaK
CHMYMOB ITHKOB ll "~OJIHH" Ha ~aCTKe, 3aIIHCb CROlKHOro ~aCTKa C ~aHHll
MH Ha HMJI ll ~- Ilpe.I(ytlMOTpeH pellUIM o6pa60TKll cepll:ii crreKTpoB, KOr~a 
peayJII,TaT o~oii pasMeTKII rrepeHOCHTCJI Ha crreKTpll Bceii cepmr. 

. 3. IlporpaMMH o6CJry,KHBaHWI ~ByMepHoro aHMII3a Ha 6aae 3BM. OHII 
BRJIIO'Ial!JT rrporpaMMH pasMeTKH n;mppowx OKOH, rrporpaMMU COpTHIJOBKH ll 
C06CTB8HHO rrporpaMMH o6pa60TKll CII8KTIJOB COBII~emrff. IloCJie~e rrpons
BO,nl!T o6pa6oTKy no ~OBOJII,HO CJIOlKHOMY MrOPHTMY c ~eTOM oco6eHHOCTeil 
(!)OHa, XBpaKTepHHx ~ pern:cTpanim: 1-1-coBIIa~emrl!. Cpe~e aaTpaTll · 
BpeMeira IIPH o6pa60TK8 COBII~emrff C 12 n;mppOBllMll OKHaMH COKpaTHJJl!Cb C 
IIOJJYTOpa-~ByX He~eJII, ~o IlOJJYTOpa '!aCOB. 

Ilepe~CJieHHHe rrporpaMMll IlOSBOJIHJlH cymecTB8HHO IlOBllCHTb rrpOllSBO
,Il;l{TeJII,HOCTb Tpy~a 8KCilepUMeHTBTOIJOB ll C03~aTb YCJIOBIIJI (rrporpaMMH pa3-' 
M8TKH CJIOlKHllX ~aCTKOB) ,nJilI aqxlleKTHBHOH MBCCOBOM o6pa60TKll cneRTIJOB 
C HCIIOJII,30BaHH8M crreIUIMbHllX MaTeMBTR'!eCRHX MeTO~OB. 

CpaBH8Hli8 pesym,TaTOB o6pa60TKll J-crreRTpoB pasJIHlIBllMlI IlporpaMMa
MH H ~eTBJil:,HOe HS~eHlle 3~a~ Il0Ra8I1Bal!JT, 'ITO COS~aHlle ~epcam,..; 
HOH rrporpaMMH HaTamamaeTCJI Ha npmmmm:am,HHe TPY~OCTII 734/_ .lII06o:ii 
ROHRpeTHHH a.nropHTM, ycnemHO IlpHMeHJieMllii ITPH o6pa60TRe 3Ha~T8JII,HOii 
'IBCTII IIH(!)Opi!Bnim, HeH~elKeH IIpll o6pa60TR8 OCTBJil,HOii ee '!BOTH. Ilpo
rpaMMa o6pa6oTKH 6y~eT YHHBepcam,Hoii, eCJm OHa·pacrro.naraeT Ha6opaMII 
aJII'OJ)RTMOB, npll'IeM BI160p.o~oro ll3 HlIX o6yORBBJJHBaeTCJI XBpaKTepOM 
~aHHHX. OTHM Tpe6oBaHim:M y~OM8TB0PfI8T paapa6oTaHHaJI HaMH CHCTeMa 
nporpaMM ,r I t1 P 135/. . · • . ·. · 

Oco6eHHOCTbID CHCT8Mll JIMJI8TCJI 3MOlK8HHB.fl Bee CTPYRTYP8 BOSMOlK
HOCTb HCIIOJII,SOBBHWI pa3JIWIHHX BJII'OJ)RTMOB ,nJilI pememm Bcex tiaCTHHX sa~· 
~a'!, MeTO~a BHBRH3a ITIIROB. KoHKpeTHaJI rrporpaMMa B CHCTeMe fl Mp 
npe~cTaMJieT co6oii opraHHSYJ(lllYlO rrporpaMMy, ROTOpaJI IIOCRe~OBaTeJII,HO 
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o6pamaeTCJI R <plll{CIIpoBaHHllM a.nropHTMBM, peMII3ynIUIM '!aCTHHe s~a'!u. 
B CHCTer.zy BRRID'I8HI1 pa3Hlle a.nropnTMll ~ pemeHHJI O~HaKOBhlX sa

~a'!, COBORYUHOCTb TBKHX a.nropIITMOB II83I1BaeTCJI 6ROROM, Boero B CllCTe
Me IIJ!Tb 6ROROB.(pllc.7). IlepBllii 6ROR co~eplKHT no~orpaMMhl orrpe~eRe
HHJI napaMeTpoB IIBKOB, BTOpoii - rro~rrporpm1Ml1 COCTaMemm ypaBHeHHii co
OTBeTCTBeHHO ROHRp8THI1M MO~eJIIIM. K TpeTb8MY 6Roey OTHOCJITCJI opraHII-
3YIIIlll8 rro~rpaMMH RaJJH6pOBKH, Bhl~CJiemm xapaKT8JlRCTllK 1-crreRTpa, 
copTI!poBKH, m~a~ pesyJII,TBTOB. OcHOBHble rrporpaMMII, Bhl3llBaKIIIRe roROB
HHe no~rpaMMH Tp8Tbero 6RORa, o6~e~eHH B '!8TB8pTHii 6ROR - 6~OR 
"marroR". CorryTCTBYKIIIR8 rrporpaMMU (CM. pnc.7) COCTBMJIIOT IIJITHii 6~OR. 

6/tOI( 
C/Jll~UI. npo,,-5,,,, 

6nox w.anoK 

05palmwt Cef'W, 
c1zexmpoA 

fl Pnc.7 MOR-CXeMa CHCTeMll rrpo
rpaMM SIMP. 

,lJ.Jm orrpe~eReHHJI rrapaMeTpoB He
~eilHon Mo~eJm aRcrrepHMeHTam,
HllX ~aHHllX HCIIOJII,3yroTCJI ~Ba 
aRropIITMa: JleBeH6epra-MapKBM
Ta ll 11MIDlliMBJil,HllX rrorrpaBOR11

• 

IlepBhlH - ~ 6b!CT!)OH o6pa60TKH 
3HB~T8JII,HOfi '!BOTH llH!p()pMBnim:, 
BTOpoii - ,nJilI BHMII3a CJIOlKHllX 
~aCTROB CII8RTPOB., A.JiropHTMOM 
JleBeH6epra-MapRap~Ta MH HB3ll
BaeM nTepaIUIOHHHH rrponecc 

' . ' ~ 
IT I ,, 11 

Xo:XK:,1 =XK-p,<DJPJ (xK)VF(xl(}J)x +c<,JJ D,/ (x.c)VF(xl() (2) 

MmmMHsanim qJyHIUJ;HOHMa B3BemeHHOff HeBJISRH 

q>(:r.)==!. 1 (u (zj)- Si/, <3> 
J"-1 

r~e U (24) - Mo~em, IIH(!)OpMBTHBHoro ~acTRB crreRTpa $j (j=-1) ... , m) 
8aBIIC.fllllaJI OT rrapaMeTpoB X = (X-1,••· J Xn ) , II ~ = ffr . IIPR 
8TOM f(x} = U (z)- S • F'(x.) - JIR06IIaH F (:x.) OTHotnTe.711,HOJ X , 

V= diag. (~, .•• , VmJ ,D - MaTpHD;a MacmTa6IIpoBaHHJI. o<K H /3K -
yrrpaMJIKI11Re rrapaMeTpH IITepaIUioHHoro rrponecca, onpe~eJI!IeMHe aRcrrepu
MeHTaRbHo.·CpaBHeHHe o6pa60TRH c Pff,ltOM ~pyrHX llllIIJORO IICIIOJ!bSyeMllX 
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a.rrropHTMOB ITOK838JIO, 'ITO a.rrropHTM JieBeH6epra-MapRap.n;Ta 6oJiee YCTOil
'IUB Ha 00060 CJIOlillil:lX yti:aCTKaX CITeKTpOB. 

CHcTeMa tI MP uamrcaHa Ha ~OPI'PAHe H ITOcTaBJieHa Ha 3BM 
E3CM-6 n 0Jilfll1, 8BM lCL-72/4 B Ilpare H 3BM EC-1020 B Coqirm. Ha 6a-) 
se cucTeMH $IMP cos.n;aH KOMWieKc ITPOIJlaMM llpmtJia,IUloro HasHa'Iemm. * 

Cpe.n;HHe saTpaTu npeMeHII Ha o6pa6oTey O.n;Horo mma saBHCSIT OT nx 
KOJilitJ:eCTBa B CITeKTpe H COCTaM.ff!OT. OT 0,2 C ITpH 30 IIJ1KaX .n;o I,5 C 
ITpu 200 IIUKaX. 

IlpHBe.n;eHU CpaBIDITeJil,Hlle .n;auHUe o6pa60TIIB C.l!Om!ll.X CITeKTpOB ITpo
rpru.1M8MII KOMIIJieKca t IMP II pimoM .n;pyr11x IIsBeCTHHX ITporpaMM. 

K HaCTOJilllel\iy BpeMeHII 'IUCJIO crreKTpon, o6pa60T8HHUX ITporpaMr,!8MH 
CHCTeMU $IM p B mmrr, COCTa.BJIR:eT OKOJIO 4500, 60JII,filaJI tJ:aCTI, H3 KO
TOp.blX 6UJia ITepe.n;aHa ITO JIBHHII CBfI3H "lmcK-2" - E8CM-6. Cos.n;amrn KOMII
JieKca ITporpaMM t 1 MP rrosBOJilIJio ITOCTaBUTb o6pa6oTey cJiolllJilIX 1-
cITeKTpon Ha 6oJiee BIICORHfi ypoBeHI, c HCITOJil,SOBaHHeM HOBUX aJII'OpHTMOB 
H B03MOiKHOCTett MOlllHOfi 8BM H SHatJ:UTeJII,HO pasrpysHJio MamIIHU ITepH!fePHil
Horo IJ;SHTpa OT npeMHeMKoii .n;.rur HHX sa.n;a'IH. 

,lla;ree pacCMOTpeHU BOITpocu, CBSI3aHHue C paspa6oTKott H llqqleKTHB- . 
., HOCTI,ID HCITOJII,30BaHRf:I ITOJIHOCTI,ID aBTOMaTH31IpOBaHHUX rrporpaMM aHaJIHSa 

CITeKTpoB 1-H3JIY'IeHIDI. B 60JI1,mHHCTBe CYll!eCTBYmtHX ITporpaMM ITOJIHOCTI,ID 
aBTOM8TH3HpoBaH JmlllI, OKOHtra;eJII,Hinl aTaIT o6pa60TRH - TO'IHOe orrpe.n;eJI~:::-,,, 
HHe ITapaMeTpoB MaTeMaTHtJ:eCKOH Mo.n;eJIH CITSKTpa. IIpe.n;napHTeJII,HUfi 8Tarr 
o6pa60TKH - IIpH6JIIDKeHHoe oITpe.n;eJieHHe noJiollteHHfi mraon (Hcxo.n;Hue .n;irn..:. 
HUe .n;JifI HTepaD;HoHHoro ITponecca) - Tpy.n;Ho no.n;.n;aeTCSI aJirOpHTMHsaIJ;HH H 

IT08TOMy 06U'IHO ITpe.n;OCTaBJIIIeTCR 8KCITepm.ieHTaTopy. TaKofi IIO,IJ;XO,IJ; iaeT 
XOpomHe pesy.m,TaTU H BIIOJIHe ITpHeMJieM, ecJIH ITOTOK HHqJOPMaIJ;HH HeBeJilIK 
n HeT ITOTpe6HOCTH B cpOtJ:HOil o6pa6oTKe. 0.n;HaKo pim ITpHKJia.n;Hux sa.n;a'I _, 
pa3JIH'IHUe BII.n;U aKTHBall;HOHHOro 8HaJIH3a, a B R,IJ;epHoii CITeKTpOCKOITHH OT
pa60TKa pa.n;HOXHMHtJ:eCKOil MeTO.n;IIRH H HCCJie,IJ;OBaHHR Kllill xapaxTepnsymCR 
60JII,mHMH ITOTOKaMH HHqi<lPMaIJ;HH H Heo6XO.n;HMOCTI,ID ee 8KcrrpeccHoro aHaJIHSa. 

B CBSI3H C 8TMM B HOOHC H PX JIHII B Teti:eHne pima JieT BeJIHcr, pa6o
TU ITO/C/3.n;amm ITOJIHOCTI,ID aBTOMaTH31IpOBaHHUX nporpaMM o6pa60TKH J-cITeK
TpOB 

7
, B TOM 'IHCJie SKCnpeccHUX, HCITOJib3YJll!HX .n;JifI pememm aa.n;a'IH 

MlIHHMH3aIJ;HH ipylIKIJ;HOHaJia HeBSI3KH MeTO.n; CTaTHCTH'IecKofi ITo.n;romrn, paspa-
60TaHHufi r.8JiepoM 121. HaH60Jiee pa3BHTOil nporpaMMoil STOro THIIa RBJIR
eTCR cHcTeMa 8IIOC-75136 , 371, BHe.n;peHHaR Ha 8BM ESCM-6. KpoMe Torq, 
CYll!eCTByeT Ha6op aBTOMaTH'!eCRHX SKCITpeccHUX ITporpaMM, rrpe.n;CTaBJ.tlllOOIHX 
co6oil yrrpomeHHUe napnaHTH CHCTeMU 3IIOC-75, OpHeHTHpOBaHHUe Ha tJ:aCTHUe 
sa.n;atJ:H H ITpHCITOC06JieHHue K B03MOiKHOCTSIM MamHH, Ha KOTOpUX OHH HeITO
cpe.n;CTBeHHo liCITOJib3yroTCSI. 

*J . ' 
JI.H.MoCKBHH H .n;p. AS, 1975, T.39, B.5, c.363. 
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B 8IIOC-75 aa.n;a'la o6pa6oTKH pewaeTCSI B HecKOJibKO aTarron: I - aB
TOMaTWiecRHil ITOHCK IIHKOB, npH6JIHllteHHoe OITpe.n;eJieHHe HX rrapaMeTpoB, 
pas6HeHHe CITeKTpa Ha yti:aCTRH; II - aITrrpOKCHMaIJ,IDI yti:aCTKOB crreKTpa, co
.n;epllt8!llHX O.n;HH ITHK (CHHrJieT), q,yHKI.l;lieil raycca ITO MeTo.n;y CTaTHCTWiec
KOil ITo.n;roHKH, TOtJ:Hoe oITpe.n;eJieHHe ITapaMeTpoB Mo.n;eJIH; ill - o6pa6oTKa Me
To.n;oM cTaTHCTH'IeCKOii ITO.n;romra Bcex yti:aCTKOB CITeKTpa, co.n;epllt8lllHX 60-
Jiee O.n;HOro IIHKa; IY - aHaJIH3 yti:aCTKOB cneKTpa, Ha KOTOpHX o6pa60TKa 
ITO KpHTeIJHXJ ,12 HJilI ITOJIYlilnpHHe JilIHHH ·He 6UJia ycITemHoii Ha ill 3Tane. 

TmaTeJII,HOe cpaBHHTeJII,HOe lICCJie.n;onaHHe rrporpaMMU 8IIOC-75 ITO o6pa-
60TKe 60JII,illOro 'IHCJia 8KCITepHMeHT8JII,HUX cITeKTpoB ITORa3aJIO: cpe.n;Hee 
BpeWI o6pa60TRH Ha O.n;HH IIHK - 0,6 c (200 ITHKOB n'cITeKTpe, E8Ci~6). 
Y.n;oBJieTBOpHTeJil,HO o6pa6aTUBaeTCR YlJte Ha ill aTarre 80-:-85% H OKOH'laTeJII,
HO Ha aTane IY - (~95)% IIHKOB, TaKHM o6paaoM ,SIIOC-75 o6ecrre'!HBaeT 
aBTOMaTH'leCKYfil o6pa6oTey CITeKTpoB .n;.rur pemeHM MHOrHX aa.n;a'I, 

IIpocTeihlrn:ll BaIJHaHT ITporpaMMu 6UJI peaJIHsoBaH Ha 8BM "MHHcK-2", 
'ITO IT03BOJlllJIO aBTOMaTH3Hp0BaTI, pa.n;IIOXHMHti:ecRHe HCCJie.n;onaHIDI H ITOCTa
BHTI, Ha KOJIH'leCTBeHHyXJ OCHOny C SKCITpeccHHM aHaJilI30M H3y'leHHe .n;HHaMH
KH <pH3HKO-XHMHtJ:eCKHX npon;eccoB ITpH OTpa60TKe MeTO.n;IIKH BH.n;eJieHHR pa
.n;IIOaKTHBHUX XHMH'leCRHX SJieMeHTOB H3 06Jiyti:eHHUX MHmeHeii. 3a HeCKOJII,KO 
JieT nsMepeHo H o6pa6oTaHO "'-" 120001-cITeKTpoB. Ewr paspa6oTaH cITe
IJ;HaJibHHii napnaHT rrporpaMMH ,IJ;Jlfl 8BM M-6000, opneHTHponaHHufi .n;JifI aKTH
BaIJ;IIOHHOro aHaJIHsa. 0.n;HH ns napnaHTOB ITporpaMMu ITepe.n;aH B ID1HAP 
(CCCP), paspa6oTaH n BHe.n;peH napnaHT .n;M 3BM ZRA-2 BwlncJIIITe.m,Ho
ro IJ;6HTpa liHCTHTyT8 JI,n;epHUX HCCJie,IJ;OBaHHii B PocceH.n;Opqle (:r,IU'), 

TpeTM rJiaBa ITOCMl!leHa rrpo6JieMe o6pa60TRH HHqic>pMaD;HH MHOroMep
HHX cneKTpOMeTpH'leCKHX H3MepeHHii. ,OrrncaHU BITepme paspa6oTamrne MeTO
.n;u H ITporpaMMH, Il03BOJIHIOmHe C .n;ocTaTO'IHO BUCOKOH SqxileKTRBHOCTI,ID ocy
mecTBJIIITJ, ITOJIHOCTI,ID aBTOMaTH8Hp0BaHHYID o6pa60TKY MHOrOMepHUX CITeKTpoB, 
HCITOJII,3ya MO!llHHe 8BM H COBpeMeHHU~ MaTeMaTWiecRHe MeTO.n;H, B TOM 'IHC
Jie .n;JifI ITpe.n;napHTeJII,HOro Cllt8TM HHqic>pMaD;HH, yrrpomax:mero ITOCJie.n;y~fi 
aHaJIH3, 

IIocTaHOBKa sa.n;atJ:H orrpe.n;eJIRJiacr,_yneJIWieHneM y.n;eJibHoro neca MHoro
MepHUX H3MepeHHfi B R,IJ;epHOii crreKTpoCKOIIHII H cos.n;aB!llliMCR B IIOCJie.n;HHe 
ro.n;u 60JII,mHM paapHBOM Mellt.n;y .n;ocTaTO'IHO pa3BllTHMH aITIT8paTYPHUMH cpe.n;
CTBaMH MHOrOMepHHX-H3MepeHHii H MeTO,IJ;aMH o6pa6oTKH 60.m,mnx o6~eMOB ITO
Jiyti:aeMott HHqic>pMaD;HH, 

JJ.rur o6pa60TKH cITeKTpoB sa.n;epllt8HHHX 1-J-conITa.n;eHHfi paspa60TaHl:l 
.n;Ba BapH8HTa ITporpaMM: BapHaHT IIOJIHOCTI,D aBTOMaTHtJ:eCKoro aHaJIH3a, n.n;y
mero 6ea yti:aCTIDI "<IeJIOBeKa 1381, ll BapH8HT C B03MOiKHOCTI,ID KOHTpOJ.Ifl pe-
3YJibTaTOB o6pa60TRH H KO~P.eKIJ;HH co CTOpoHU 3KCIT6JlRMeHT8TOpa Ha paa
JIH'IHUX STarrax 8HaJIH3a / 3 7, Ilporpa.MMU HaIIHCaHU Ha ~Pl'PAHe ll peaJIH30-
B8Hl:l Ha 8BM EC-1040, HMex:mei! onepaTHBHyXJ IIaWITI, B O.n;HH Mera6ai!T. 
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I. 

B noCJie,IUieM BapHaHTe nporpaMMll HcnoJibSyeTca rpaqiIIqecKHfi .mICITJiefi TIITia 
GD-7I, CM:3aHHID! c EC-I040. 

IIporpaMMa 8BTOM8THtJ:ecKH pasOHBaeT O.IUIY H3 ocefi (Hanpm.1ep, Y) Ha 
plI,II; 30H, JIBJllilaltHXCH npoH3BOJII,HllMH OKHaMH, B KOTOplle HaOHpalOTCH 0,IUIO
MepHlle cneKTpH B,llOJII, .n;pyrofi OCH (X). 3TH cneKTpll 8BTOM8THtJ:eCKH 8Ha
Jm:3Hpymca Ha Ha~e IlHKOB, qTo Il03BOMeT ycTaHOBHTb OKHa B,llOJII, OCH 
x. B 3TH OKHa H80Hpal0Tca cneKTpll Y'Jl.e B,llOJII, OCH Y, qTo Il03BOMeT B 
KOHetJ:HOM cqeTe onpe.n;e.Jm:Tb JJ:BYMepHlle OKH8-30Hll B03MOlKHHX COBna.n;eH:mt. 
B 3TH 30Hll C HCilOJII,30BaHHeM B<jxileKTHBHOro MeTo.n;a ~OHHOH ~eKcrunrn 
13a/ ocymeCTBMeTca HaOop JJ:BYMepHWC cneKTpOB COBil~eHHll. Paspememre 
MyJII,THITJieTOB B 30Hax ocymecTMaeTca·nyTeM 8H8.Jm:38 rue HHTerpaJII,HWC o.n;
HOMepHWC cneKTpoB - npoeromfi. 3To .n;aeT HaqaJibHlle npHOJIIDKemm rrapaMeT
poB ITHKOB, CaMH rrapaMeTpll onpe.n;eJilIIOTCH anrrpoKCHM8IUiefi JJ:BYMepHll.X 00-
MCTe:il JJ:BYMepHofi aHa.Jm:THqecKofi rayccoBofi MO.n;~ro. Paspa6oTaHa aBTo
MaTHtJ:ecKaa MeTO,m!Ka yqeTa C~SHHllX COBll~eHnfi'Ha OCHOBe aHa.Jm:sa nH
KOB_ C8MOC0Bn~emm .HJilI HCilOJII,30B8HRII cneKTpoB s~e~x COBrr~emrfi. 
AHa.Jm:s Tpe:xMepHoro A7A-T cneKTpa, co.n;eplK8Illero 2•10 coOuTHfi H OKMO 
200 rnmoB coBII~eHHll, saHHMaeT .n;Ba qaca pa6oTH SBM (3•105 orrepaIUI:li 
B ceKyttAy). BpeMJI o6pa6oTKH CJIOlKHOro cneKTpa c KOHTpOJieM II KOppeK
unefi COCTaMaeT OROJIO 3 qacoB. 

Tpy.n;oeMKOCTb o6pa60TRH MHOroMepHOH HH(!)OpM8D;Im, HeOOXOAIDJIOCTb lIC
nOJII,30BaHHH ~ HaKoITJiemm II XpaHemm .n;aHHwc ooJri,moro KomqecTBa Mar
HIITHHX JieHT - C 0.IUIO:li CTOpOHll, H OTHOCHT9JI1,HO HeOOJII,illaa MOTHOCTb rro
JI93HOH llli(!)OpMarorn: B noRHOM oo~eMe HaKOITJieHHHx .n;aHHllX ~ C .n;pyrott CTO
poHll, Bll~HraJOT s~aqy IlOliCKa ajxl)eRTHBHllX MeTOJJ;OB CX8T.IIH JJ;aHHUX MHO
roMepHllX li3MepeHH:il. OnncaHHJO ClICTeMH oopaOoTKH C HCilOJII,30BaHHeM c~a
THH .n;aHHUX no M9TOAY pasJio~emra IlORHOH SKcnepm,ieHTaRbHOH M8Tpinl;9; no 
CHHryMpHllM 3HaqemraM (MeTo.n; SVD - Single Value Decomposition) /40/ 
rrpeAmeCTByeT KpaTKHH oosop H CHCTeMaTH38IUIH MeTOJJ;OB C~TRII JJ;8HHUX, 
np:m11eHaeMHX B cneKTpoMeTpIDI. MeTOJJ;l:l C~TIDI .n;eMTCH Ha TpH rpymru: 
M9TO.D;ll, BllTeKal!lqHe H3 KJiaccHtJ:ecKott Teop:mr lIHqx:>pMau,m ( OilTliM8JII,HO(rKo
,m!poBaHHe .II T • .n;.); MeTO.n;ll, OCHOBaHHUe Ha oopaOoTKe (oneHKa RO~ecT
Ba lIH(!)OpMrunrn no A.H.KoRMoropoBy)*l MeTOJJ;l:l,OCHOBaHHHe Ha pasio~eHHn: 
no cncTeMaM R.1IHefiHo-HesaB.1IcHMHX qiymui;iru (oneHKa IIHqx:>pMrunrn no KpHTe
PHJO "CJIOlKHOCTH oo~eKTa"'A.H~KOJlMoropooo)*lenewraruoTca MeTO.n;ll no CTe
neHH C~TRII JJ;aHHIIX, OOpaTHMOCTH, 61lcTpo.n;effcTBHJO, BH·oc.lIMHM HCKa.lKeHHBM, 
HanOOJiee nORHO y.n;oMeTBOpa!Cll' 3T.IIM TpeOOBaHIDlM MeTo.n;. OK~If ,' HeKOTOpue 
BHJJ;ll npeoopasoBaHrur .n;aHHwc, yqn:TUBall:ll!lie rue cneunqiIIRy, n: CiflII'YMpHoe 
pasJioxeHHe. IloCJie.IUIH:li MeTo.n; 06.JI~aeT eme H cooffcTBOM qiIIJII,Tpanmr no
Mex n He TpeoyeT Ha~ annpn:opHott HHqx:>pMrunrn. *' A.H.KoJrMoropoB. B rut: "IlpoMeMll rrepe.n;a'Ill'. HH(!)OPMa.UIDI", T.l,B.2, 
1965, c.3. 
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Cyn MeTo.n;a .5 VD cocTOUT B cJie~eM: RJOOaII .n;eI1cTBHTeJII,Haa 
M8Tplru;a A npe.n;cT8BliM8 B Bn:.n;e: 

R. 

Aij =2- 6'1( u," ~I(. C4> 
K=-"1 

I 

r.n;e R. - paHr M8TplID;II A; G"K - ee CHHrYRflPHlle 3H8q6HHII; u H LI -
M8TPRUl1, COCT8MeHHlle li3 COOCTBeHIIUX OpTOHOpMlip0BaHHllX BeKTOpoB MaT
pn:n AA T n: AT A. )I.mI sanHCH JieBofi qacTn: HYJKHO N x N aqeeK, a ~ npa
BO:li - 2 NR + R. • Paspa6oTaHa MeTO.mIKa u nporpaMMH, nosnoJIHJOlllHe onpe
.n;eMTb liCTUHHllli paur M8TPHI.Ul 3KCnep.ll:MeHT8JlbHWC .n;aHHllX, ROTOpllil B pe-
8Jll,ll01/l cneRTpe 38BUII!eH 38 cqeT liCKruK8HHH, B HOBOM npe.n;cTaBReHIDI JJ;aH
Hl:le 38IlHCLIB8IOTCH OOJiee KOMilaKTHO (OT nIITH .n;o .n;eCIITKOB pas). 8To nosBO
MeT ynpOCT.ll:Tb n:x XpaHeHHe .II oopaOOTRY (cxaTHe JJ;aHHlle JierRO pa3BOpa
qHB8IOTCII ~ JIJ06oro Bn:.n;a oopa6oTRH), ocymecTMHTb oopaooTKY SKcnpec
cHo, qTQ paHee OllJIO He.n;ocTyTIHO. Bo3MOlKHO npHMeHeHHe TaKoro ciitaTHII B 
OH-JISHH pel!UIMe (.n;ocTHrltyTa CKOpOCTb pern:cTpanIDI co cxaTHeM B 200+400 
COOllTHH B ceey11.n;y), qTQ Il03BOJIIIeT ynpoCTHTb annapaTYPY .n;M MHOrOMep
HllX H3MepeHIIn, 

B nocJie,IUieM rraparpaqe 3 rJiaBll :asJiaraeTCII npe.n;JiolKeHnoe _HoBoe peme
HHe oOpaTHOH s~aqn o6pa60TKH: BOCCTaHOilJieHHII cXeMII pacna.n;a Ha OCHO
Be cTpororo qx:>p,!aJII,Horo-Jior:aqecKoro aHaJIHsa MaTpHil;ll 1-1-coBII~eHH:il 
/ 4r/. 3a.n;aqa nocTPoeHHII cxeM pacna.n;a no a1<cnep11MeHT8JII,HllM .n;aHHHM IIB-
MeTca O,IUIO:li li3 H8HOOJiee CJIOlKHWC H Tpy.n;oeMRHX B sui;epHOH cneKTpoCKOilIDI, 

CyTb npe.n;JiaraeMoro no.n;xo.n;a saKJimaeTca B BH.n;eJieHIDI·Bcex·BosMOlK
HllX noRHllX MOJJ; pacnMa a.n;pa (nORHaII MO.n;a - ilyTb pacnMa, KBC~ 1-ne
pexo.n;OB o.n;Horo KOHKpeTHoro a.n;pa) II nocJie.n;yromero corJiacoBaHHoro n:x 
ynopa.n;oqemm. C 3TOH neJiblO B CUMMeTpn:qgoil 3KCnepHMeHT8JII,HOH M8Tpn:ne, 
CTpoKH H CTOJIOU!:l KOTOpoil COOTB9TCTBYIOT 3HeprHH orrpe~eJieHHllX 1-nepexo
JJ;OB, Ha.mttme COBIIa,D;eHH:il OTMe'!aeTC.ll "I", OTCYTCTBHe - "0". HyJieBaa 
rJiaBHaII ,miarOHaJII, TaKOil M8TPHIJ;ll 3aMeHaeTCII Ha 9.D;lllilitJ:HYIO, IlOK83aHO, 
qTQ Jior:aqecKHMH onepaIUIIIM.II H~ CTp0KaMH (cTOJIOnaM.II) MaTpHil;ll MOlKHO Bll
.n;emn :ir ynop!I,Il;Oql!'.Tb Bee Mo.n;u. MeTO,m!Ka Bll.n;eJiemm n: corJiacoBaHmr MO.n; 
OOOCHOBaH~ TpeW! cneUHaRbHllMlI TeopeMaMH. 

B nplI.IIOlKeHHH npliBO,w!TCII pesyJII,TaTII p!I,Il;a qiIIan:qecKHX HCCJie.n;OBaHHll, 
BllilORHeHHllX Ha annapaTYPe KOMITJieKca llPH Herrocpe.n;CTBeHHOM yqacTHH aB-
TOpa .n;nccepTrunrn .II xapaKT8pH3yl!lqHX B03MO~OCTH OilHC8HHOro ROMilJieKca. 

K H8llOOJiee paHHHM HCCJie.n;oB&~ OTHOCUTCII nsyqeHHe pacrra.n;a 
1820s - I82 Re (TI/2 = 22 qac.) 42/. lISMepemm c IIIU{, B TOM q:irCJie 
1-1-ooBITa.n;emm, nosBOJIILJm c,neJiaTb cymecTBeHHIDl mar Bnepe.n; no cpaBHe
HHJO c npe.n;u.n;ymliMH HCCJie.D;OBaHIDIMII · aToro pacrr~a. Fwm no.nyqeHll .n;amrue 
00 3HeprIDIX H OTHOCHTeJII,HUX HHTeHCHBHOCTJDC KOHBepclIOHHWC 3JI9RTPOHOB H 
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1-~en 182Re (HaMepeHo 34 nepexo,na, paHee 6wro HaBecTHO Jmilil, 5). 
IlpRBO,ll;/ITCJI 3H8'IeHIDI IrnK, Bli'llICJieHH!,18 no .UaHHHM HailillX ll3Mepemtii. 

Ha OCHOB8 Been COBOeyIIHOCTll n~eHHUX ,naHHUX llOCTpOeHa CX8Ma 
pacna,na 1820s ll npRITRCaIIll C,,UOCTaTO'IHOfi onpe,neJieHHOCThD RBaHTOBUe 
xapaRTepHCTRRR OCHOBHOMY ll IlSI,l!Y B036YJK,IJ:8HHUX COCTOmm:fi 182 ie. 

YpoBim I45Sm, BOa6yiimaeMHe np11 pacna.ne I 45 Eu / 43/ (TI/z=5,9± 

±0,7 ,n). CBO'Aliail Ta6.mm:a co.nepliCIIT ,UaIIHU8 ,n.JI.II 76 1-nepexo,noB H lIHT8H
CHBHOCTH_COOTBeTCTBYJ].llHX ROHB8pCHOHHWC M8KTpoHOB. Onpe,neJieHU ROaj>,
qmnreHm ROHBepcRH CXK H MYJII,TimOJII,Hliil COCTaB H3.7JY'I8HHJI.·B o6JiacTH 
8HeprHtt J-RBaHTOB .no 900 R8B o6Hapy;;teHO 19 nepexo,noB BllepBUe, I3 HO
BUX nepexo,noB H8Mepe1ru B o6JiaCTlI 8H8prHfi OT 900 . .no 2600 R8B. CpaBHe-: 
HHeM 8Rcnepm.1eHTaJIDHUX H T80p0TH'I8Cltl!X KBK Bll8pBUe onpe,neJieHU MYJII,-
TlllIOJIDHOCTH ,n.JI.II II nepexo,noB. . 

BnepBUe H3MepeHU J-J-coBII~er: llpH pacna,ne 145Eu C HCIIOJID30Ba
HH8M ,neyx Ge ( Li. )-,neTeKTOpoB 124 H ,n.JIJI .nanHoro pacna.na BnepBUe npo
:naBe,neHa HX KOJIII'I8CTBeHHaR o6pa60TRa. BBe,neHo 20 B036YlK,Ite:mm:x ypoB
ueii 145.s'rn c :meprWIMH BU111e 1830 RaB. ·· 

IlpoBe,ne:mrue CpaBHeHIDI T80peT.KtI8CKHX pactJeTOB C 8RCll8pHM8HTaJID
HHMII ,UaIIHUMH llO,UTBepJK,I(alOT npe,ncTaBJiemm O CJIOlKHOM.xapaRTepe B036YJK
.neHHUX COCTORlIHfi B H,lij)8 145$m , ,n.JI.II OllRCaHRII R~TOpUX He06XO,nRMO y,m
TUBaTh CBII3D O'AHO'I8CTH'IHUX COCTO.fil:!Htt H ROJIJieRTHBHUX B036yiimemnt oc·.:_.. 
TOBa. 

B nepeXO'AHOli 06JiaCTH tJeTHO-He'IeTHUX H30TOnOB ,nliCI!IJ03:wI C A=I55, 
157, 159, 16I uaH60JII,lllIDi RHTepec npe,ncTaBJmeT .impo. 155.Dy, JielK8lllee 
Ha rparurn;e 06JiaCTH smep co CTaT.ll'IeCKH paBHOBeCHOH ,neqopMaD;Heii. 
C ueJIDn .nonoJIHeHHJI n~eHHoll panee HHqiDpMauRH H paapemeH:im ~a npo~ 
THBOpe'IRH 6wro ¥NOBe,neHO ,neTaJIDHOe ROMITJieRCHOe HCCJie,UOBaHHe B036YJK
,neHHUX AVBHeii 1 5ni; , aaceJIJieMHx np:n 6eTa-pacna.ne I 55iJ:o (T1; 2=48 
MHH.) ii _I. M3YtJaJIRCh J.-cneRTpU, cneKTpU ROHBepcHOHHUX MeRTpoHOB, 
e-1- H 1-1-comra.nemm /3I/. 

,ll.7m llO,UaBJIJilCllleii tJaCTH nepeXO,UOB BIIJIOTh ,UO 8HeprRH 1333 R8B H3~ 
MepeHU lIHTeHCHBHOCTH. MeKTpDHOB ROHBepcM. B o6JiaCTH .no I333 K8B BHOBD 
Hafi,neHO 281-nepexo,noB, cneRTpU 1-~ett Bl:Illle I333 R8B H3YtJeHU BIIep
BUe. BnepBUe onpe,neJieHU MYJIDTmIOJIDHOCTR ,n.JI.II ~a nepexo,noB. H YTO'IHe- ' 
HU xapaKTepzCTHKH HeROTOpuX YPOBHell. Ha OCHOBe 8THX ,UaHHUX npe,nJIQJKe
Ha cxew.a pacna.na I 55Ho. 

Ha YCTaHOBKe crnm HaMH llpOBO,nHTCJI CHCTeMaTR,ecRoe H3y'!eHHe pac
UMa He'IeTHUX.H30TOnOB Tep6rui: c.A=I47+I55 / 4s-49 • opzeHTHpoBaHHUX 
IlpH CHT B ra,nOJIRHHeBoll MaTpHUe. :3Ta 06JiaCTh .imep HHTeHCHBHO HCCJie,llY
eTCH B CBII3H C 06HapyxeHReM ~a ,UaHHUX, YR8,3UBaKl!tlIX Ha B03MOmOCTh 
cymeCTBOBal!IDI llpH Z = 64 38MRHyTOtt 060JIOi:ntll. 
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HsMepeHU yrJIOBUe pacnpe,neJieHWI HHTeHCHBHOCTett J-H~eHWI W(0) 
npH TeMllepaType o6pasua Tep6RH B ra.no.mnnm HIDite 20mK H TeMllepaTyp
HUe aaBHCHMOCTH yrJIOBUX pacnpe,neJieHHfi w (B, T) B ,nHanaaoHe TeMllepaTyp 
T = I5+80mK. AliaJIR3 3aBHCHMOCTH W(0,T) ll03BOJIIIJI BIIepBUe onpe,ne
JIIITh 3Ha'IeHWI napaMeTpoB CBepxTOHROro MarHHTHOro ,n.lIIIOJIDHOro pac~en
JieHIDI ao =- CJ. H tff ,n.JIJI I 53 T6 ( Gd ) H I 55 rs ( Gel ) • Ha 3THX ,UaHHUX 
oueueHU B~ MarHHTHUX ,n.lIIIOJIDHUX MOMeHTOB OCHOBHUX COCTO.fil:lmi smep 
153 n ( ft>3,l a.M.) H 155T8 {JC=I,5+2,3 a.M.).Onpe,neJieHU cmmu Pfi,l];a 

ypoBuell 153 Gd H MYJIDTimOJihHOCTH ne~exo,noB Mei'QJY HHMH. · 
Pacna.n opneHTHPOBaHHUX .imep 14 •149•15111 He npoHBHJI aHHsoTpo

ITHH B yrJIOBUX pacnpe,neJieHHHX J-H3JIY'IeHWI / 45 ,4s/, 'ITO He npoTHBOpe
'IRT 3Ha'IeHWIM CilHHOB M8TepmICRHX .imep I/2, HO ,norrycRaeT 3H,'IeHHH 3/2. 
ITo~eHU HoBUe ,naHHUe no HH3R08Heprern'IHHM 1-nepexo,naM / 46 ,n.JIJI pa6-
na,na OpHeHTHpOB8HHHX .gnep l 53Ti. 

OCHOBH!lE PE3.YJI1TATLI 

OcHOBHUe pesyJIDTaffl H8CTO~eil pa60TU MOryT 6UTD RpaTKO C40PMY
JIIIp0B8HU B BH,n8 CJie.IlYI<Il!l'IX BUBO.I(OB: 

I. BnepBUe paapa6oT8H u peaJIIISOBaH ·KoMIL,'ISitcHUil no.nxo.n, BKJIIO'Ian
lllHil MeTO'AH, annapaTypy H nporpar,1Mirn:e cpe,ncTBa, o6ecnetJRBmHe 8BTOMa
THaa~D H3MepeHHH H o6pa60TKY cneKTpoMeTpH'IeCKOH HHqiDPMauRH B HCCJie
,UOB8HHHX no smepHOH cneKTpOCKOllHH H pa.nHOXHMHI! H8 6aae illllpoKOro HC
llOJID30BaHHH BU'IRCJIIITSJIDHOH TeXHIDCH H COBpeMe:mrux MaTeMaTH'IeCRHX Me
TO,UOB aHaJIR38 SKcnepHMeHT8JIDHUX ,UaHHIDC. 

2. BnepBUe paspa6oTaHa H cos,naHa MHoroypoBHeBaR cHcTeMa HsMepe
Hmi, H8ROllJieHHH H o6pa6oTKH HHqlOp.!auRH B smepHOH cneRTpoCROllHH, CBII-
3llB8I!ll18H B e,nHHHil KOMITJieRC ,neTeKTOpHYJ) annapaTypy, MHOrOK8HaJIDHUe 
aHaJIR3aTopu, MaJIUe 3:BM H MOIIIHUe MamHHU. 

C03,UaHU cpe,ncTBa BH3YaJIDHOro npe,ncTaBJieHWI cneRTpOMeTp.KtiecKofi 
HHqiDPMauRH H pa60TU c 3BM B HHTepaKTRBHOM pelltHMe, HHTepcpeiicHUe ycT
poiicTBa, o6ecnetJRBaKl!lHe HcnoJIDaoBaHHe MaJIUX 3BM B paaJI1I'IHUX peJmMax 
06MeHa HHqiDpMaD;Hell C MHOrO:KaHaJIDHUMH 8HaJIII3aTOpaMH H ,Upyl'HMH 3BM H 
rue IlpsIMyl) pa6oTf C aBTOMST.KtieC:KHMH ycTpoficTBaMH H ,neTeKTOpHOH anna
paTypoii B peJtHMax MHoroMepuoro auaJI1Iaa. Ha 6ase aToii cHcTeMU B nepHo,n 
I967-I980 rr. BUllOJIHeHa illllpoRaR nporpaMMa .imepHO-ClleRTpoCROllH'IeCRHX 
H pa.nHOllMH'IeCRHX HCCJie,noBaHHtt Ha CID!XpoUHK,JIOTpoHe JiffiI OHffil C a'.Hep
rnett npoTOHOB 680 MsB (nporpaMMa HCHAIIII). 

3. Coa,naH ROMIL7!8RC aBTOMaTH'JeCKHX ycTpoilcTB, pa60T8Kl!tlIX Ha JIII
HHH c 3BM: 

a) IIepBUll B Conse aBTOMaTH'JeCKHtt MHKJ)OqiDTOMeTp Ha .n:mum c 3BM H 
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,npeUH3l!OHHl:ill 8.BTOMaT:irqecrurii MIDq)OqlOTOM8Tp C maroDHM llpliBO.IJ:OM nepeMe
l!l8HWI KapeTRll no o6eHM OCS!M, O6ecne'Il!l3111ll:e_ 8BTOMaTH3aIJ;mO qlOTOMeTpn:po-

• BaHR!l 6eTa-crreKTporpaMM, no.nyt1aewx Ha MarHHTHUX cneKTporpaqiax ,-(no-
. B!Illl8Hll8 IIpOH3BO.n;RTeJII,HOCTil Tpy.n;a B 100 pas) H no3BOJmB!Illle C03,Il;aTI, 6a

sy WIJI M3CCOBOro KOJm'I8CTB8HHOro aHaJin:3a HHqlOPM3Ullll, no.nyt1aeMOll Ha 
_ :mu rrpn:6opax. Paspa6oTaHa MeTo~ aHaJmsa cneKTporpaMM n oueHKH no
.nytiaeMHX onm6oK o6pa6oTrul;. 

Ilpe,nJio:m:eH opn:rilliaJII,Hl:ill MeTo.n; H3Mepe:mm KOa@ll!n;n:eHT' nP,OnyCKaHIDI 
'r, onTlf'I8CKOro CJIQ.II (nO.nytieHO 8.BTOpcRoe CBH.n;8T8JII,CTBO) 147. . 

6) .I(Ba Bapn:aHTa ycTpoHCTB WIJI CHJITllJ! pacnpe.n;eJieHWI 6eTa-aRTHB
HOCTH Ha JieHTe npn:eMHoro ycTpoiicTBa mcc-cerrapaTopa: ymmepcaJII,Hl:lii 
O,nHORaHaJII,Hl:ill CKaHHep, IIO3BOJIII:raJ{Hil CHllMaTI> pacnpe.n;eJieHHe aRTHBHOCTH 
Ha llOBepxHOCTH pasMepoM 80x400 w?-, H cneD;HaJm3HpoBaHHaJI MHOrORaHaJII,
HaJI CHCTeMa, o6ecne"llUlfillllWI IIapaJIJieJII,HOe H3MepeHHe 6eTa-rutTHBHOCTH 
I20 c~eTtIHRaMH c BhlCOROH '!yECTBHTSJII,HOCTI,ID n: y.nyt1111elilWM llpOCTpaHCT
BSHHliM paspemeHHeM. 8TH YCTpOHCTBa llO3BOJmJIH npoBeCTH MSTO~ecrure 
HCCJI8,Il;OBatmll H Ha~aTI, CHCTeMaT~ecrure noncRH CBSpxn.lIOTHHX .imep no 
BO3MOJtHOMY ,IVIll HHX aHOMaJil,HOMY .n:eqieRTY Maccu • 

4. Cos.n;aH H aBTOMaTH3HpOBaH ROMIIJISRC YCTaHOBOR ,IVIll ROppeJI!ID;HOH-' 
wx n:sMepem Tn:na 1-J;- n: e-J-coB1Ia,n;em, j3 -1-, 1-1- n: e-1-yrJioBRX 
H B03Mylll8HHRX yrJIOBHX ROppeJIIIUllll, llO3BOJJHBDIHH OCYll!SCTBJI!ITJ:, 3TH H3MEl
pemm Ha 6ase MaJIRX 8BM B aqqiElRTHBHWC pelltHMax oo6opo~on perncTpa
unn HHqJOpMan;nn, perncTpaunn co mKaTHeM .IJ:aHHRX, a 1-1- n: 1-1-t -
aHaJm3 B Han:6oJiee noJrnoil qiopMe c sannc1,m sHa~emi:n .IJ:BYX RJm Tpex na
paMeTpoB BO BC8M .n:narrasoHe HX perncTpaunn. YcTaHOBKa Tpe:xMepHoro 
aMIIJIHTY.nHO-BpeMeHHoro aHaJmsa c perncTprumen aHepreTlf'!ecRoil n Bpe
MeHHoil HHqJOpMan;nn B llOJIHOM 06'beMe no CBOliM napaMSTpaM He YCTYnaeT 
.nytimliM YCTaHOBitaM TaRoro THlla B Mllpe. 0Ha o6ecne'!HJia BhlCORYfil ajqleR
THBHOCTI, HCCJIS,Il;OBaHntt CXSM pacna,n;a H BpeMeH D3HH BO36yJK,IteHHRX coc
TOJIBmi ROpoTROD13yIIIHX,H3OTOIIOB. B 3TJIX paspa6OTRaX peaJm30BaHR .n;Ba 
OpllI'HHaJII,HHX npe,nJio:m:emm: MSTO.IJ: perHCTpaunn KaCita.n;lllll nepexo.n;OB . H 
aHaJIU3aTop COBlla.n;eHn:il co c:m:aTHeM HHqJOPM3Ullll no. O60HMierncTpnpyer.ruM 
napaMeTpaM, 381Illl1Il8HHlle 8BTOPCRllMH CBJUt8T8Jll,CTBaMH 12 .~a/. , . 

5. Cos.n;aH li311,JepHT8JII,Hl:ill MO,Izy'JII, ycTaHOBRH CilllH WIJI HCCJie.n;OBamm 
yrJioooro pacnpe.n;eJieHWI J-ns.nytiemm pa,n;n:orutTID3HllX .imep, opn:eHTHpoBaH
HRX npH CB8p:xHH3Rlj:X TeMUepaTYP3X, H3Mepem RMP H llOJI!Ipn:3aD;m 1-n:s
.nytiemm. 

MO,Izy'JII, ycTaHOBKII BKJIRl~aeT llOJiyIIpoBO.n:HHROBUe Cll8RTpoM8Tp!:l, MHO
rOitaHaJII,lille aHaJm3aTOpll, CBlI3aHlille C !3:m! H aBTOHOMHHMH HaKOllHTSJIRMH 
Ha MarHHTHOH JISHTe, H CHCT8MY WIJI H3Mepem 1-J-yrJIOFHX ROppeJIIIUllll 
npn: reJIHeBHX TeMITepaTYP3X • 
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Paspa6oTaH opHrHHaJII,HHil MSTO.IJ: O,nHOUMIJYJII,CHOro U3MepeHIIJI TeMne- . 
paTYPU · B ;uranasoHe OT HeCROJII,RHX e.n;nnuu .n:o .n:ecHTIWB MUJI.7IlIB8JII,BHHOB, 
CHIDKa:raJ{Hll Ha .IJ:Ba nopR.IJ;Ita ITO,Il;BO,Jl;IIMYID K 'aTtIHRy TeilJIOByro MOlllHOCTI, 
(no.nyt1eHO aBTOpcKoe CBU,D;eTeJII,CTBO) 120 • 

6. Paspa6oTaH n nue.n:peH KOMMeKc nporpaMM, o6ecne'!ltBaKIIIHX cM-
3H H pa60TY annapaTYPhl Bcex ypoBHeii CHCTeMU H3Mepemrli, HaROIIJieHM H 
o6pa6OTRH HHqJOp,!aD;llH. Paspa6OTaHhl H BHe.n;peHU MeTO.n;hl H nporpaMM!l o6-
pa6OTRH cneRTpOMeTpH~eCROll HHqX)pM8D;lllrH, B ~aCTHOCTH, CJie,llyI(XItHe CHC
TeMU nporpaMMHoro o6ecne~eun:n: 

a) ROMITJISRC rrporpaMM o6pa6OTIDI cneRTpOMeTpn:~ecROll HHqJOpMaun:n: B 
HHTepaRTHBHOM pelltHMe C HCilOJ!I,3OBaHHeM rpa~ecRoro .n;RCilJieJI co CB8TO
Bh!M ItapaH.n;amoM,_llO3BOJIHBIIIHH aBTOMaTH3HpoBaTI, "p~e" npoueccu o6pa-
6OTKH cneRTpOB n: sa,n;aHn:e IIa~aJII,HU:X npn:6JIIDKemrn .IJ:JIH nporpaMM pasJio~e
HHH MYJJI,THllJI8TOB HepaspemeHHH.X JIHHHif; 

6) ROMIIJieRC nporpaMM 3BTOM3TH~ecKott SRCnpeccHOli o6pa6OTKH 1-· 
cneKTpOB, BHe.n;peHHHil Ha pR.IJ;e 8BM pa3Horo RJiacca B Ollilli H ApyrHX op
raHHsamr.x H HCllOJII,3yewil .n;JIH 6UCTporo KQJIHqecTBeHHoro aHaJIH33 B pa
.n;ROXHMII'i8CKHX HCCJI8,Il;OBaHMX, orrpe.n;eJiemm npo.n:yRTOB A8JI8HM, 3arpH3-
HeHHJI cpe.n;u, OH-JI3HH 3KCnepHMeHTa:x Ha ycKOpHTeJIH:x; 

B) CHCTeMa nporpaMM 3H3JIH3a CJIOlKHhlX' crreRTpoB $IM p C MOJJYJII,
HOH · CTPyRTYPOil, llO3BOJ!HKl!ISH BU6HpaTI, neo6xo.n;,IMyID ROHqiHrypan;n:ro aJirO
pn:TMOB o6pa6oTRH. IlporpaMMH SIMP nneApeHu B OHIDI (E3CM-6), Eo;rra
PHH (EC-1020) n: 1IexocJI0Baror11: (aBM ICL-72/4); 

r) BII8pBhle paspa6OTaHHWI CHCTeMa 3BTOM3TI13HpoBaHHUX H IlOJIHOCTI,JO 
aBTOMaTn:qecrurx nporpaMM aHaJIH33 crreKTpOB .n;ByMepHUX H TpeXMepH!lX 
(sa,n;e~HHUX) 1-J-coBIIaAeHmi, B TOM ~CJie co ClKaTHeM .n:anHh!X MeTO.IJ:OM 
pasJiollteHHH no CHHcyJ!HPHhlM sHaqemmM (.s'V.D -pasJIOJKeHHe), peaJrn:sonaH
HaH Ha 8BM EC-I040 HU JlHII OUffiI. IlporpaMMU nosBOJIHIDT o6pa6aTuBaTt, pe
syJJI,TaTH MHoroMepHoro aHaJrn:sa BTe~eHn:e HecKOJII,lillX ~aeon, a c npn:Me
HeHHeM MeTO,Il;OB ClK3TWI .IJ:aHHhlX - sa A8CHTKH MUHyT, ~TO cos.n:aeT BO3MO~
HOCTH ,IVIll 3KCnpeccHoro 3HaJIU33 HHqX)pMan;nn B xo.n;e SKcnepn:MeHTa. 

7. IIpoBemmu aHaJrn:3 H CHCTeMaTIIKa MeTO.IJ:OB ClKaTIDI .IJ:aHHh!X npID.!emt
TeJIJ,HO K MHOrOMSP,H.hlM H3MepeHHHM H o6pa60TKe HHqX)pMan;nn B sa,n;a~ax qllf-
3HRH HH3Kll:X 3Heprn:n. . 

8. IIpe,nJIOllteH H o6OCHOBaH HOOO MeTO.IJ: BOCCTaHOBJieHHH CXSM pacna,
.n:a .imep Ha OCHOBe qJOpMaJII,HO-JIOrH~ecRoro 8HaJIH3a MaTpHD;hl 1-1-coBIIa,n;e
HHR. 

9. C ~CTHeM aBTOpa .n:nccepTan;nn Ha annapaTYPe KOMIIJieRCa BhlIIOJI
HeH Pff,It qlH3H~ecruIX HCCJie.n;oBaH:lm CBOHCTB HeilTpoHo.n;e!pHURTlillX H3OTOllOB, 
npe.n;cTaBJI!l:raJ{Htt CaMOCTOHT8JII,lillH HHTepec H X3paRTepn:sy-ICllllfl1 BO3MOlKHOCTH 
KOMllJieKca B IlJiaHe H3Mepemi:il H o6pa6OTKH 3RcnepHMeHTaJII,H!1X .n;aHHh!X. 
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.UeTam,Ho uccJie,n;oBBHH cxeMH pacrra.n;a 182os - 182Re; 145Eu -
145Sm; 155Iro -- 155ny. IlpoBe,n;eHll llCCJie,ll;OBaHIDI pacrra.n;a Opl!eHTllpo
B81IlillX rrpn: CBepxmrn1urx TeMrrepaTypaX H61WTHHX ll30TOIIOB Tep6IDI C A = 
147, 149, 151, 153, 155, B xo.n;e KOTOpuX orrpe,n;eJieHH CilliH11 OCHOBHllX ll 
pH,It8 B036YJli,ll;eHHHX COCTOJIHJIM, MyJII,TmIOJII,Hilii COCT8B rrepeXO,ll;OB, BIIepBIIe 
IlOJIY'!elill 3Hal!eHRfl II~MeTpOB CBepxTOHROro MarHllTHoro ,ll;HIIOJII,HOro pac
meIIJieHIDI .rtJilI H,ll;ep 1 Tl, (HIDKHJI.ff rpaH~) n 155n B ra,n;oJillHllll, o:a;e
HeHu MarHllTHll8 ,ll;llIIOJII,Hll8 MOM8HTll OCHOBHHX COCTOJillliH STllX H,I1;8p. 
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