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I . BBegeHHe 

Ha~ano HCcne~OBaHK~ B 06~8CTH Rn6pHOA cnei<TpoCKOITKH B ]Rll 
Ollilli OTHOCHTCJI I< 1955 roey, I<Or~a 6WIO ll0Ka38HO, ~TO npoTOHHld\ 

il"y'IOK CHHXpOI.tm<JIOTpoH8 Jiml (MaKCHM8.1IbHaJI 3H6prHR: npoTOHOB 680 MaB) 

coa~aeT ~HHe B03MOEHOCTH ~ no~eHHR: H Hccne~o~ 
CTpyKTyp~ Rnep H30TOUOB C 60~ H6~0CT8TKOM HeATpoHOB I , 

B nep.Ho~ 1955-1965 rr. ycneWHo paaBKBanHCL ~~ .Hccne

~OBaJmR: Rnep C nepl!O~aMH no.eypacna.zta (TI/2) OT O,ZtBOro '18-

ca H 6o~ee. B 3TO ze BpeMR: 6WIO ITOK838HO, 'ITO peaKUKH C ITpOTOH8-

MK C SHeprBe! 680 UaB MOryT 6HTL HCDOAL90~ ~ DO~eHHR: H RO

cne~OBBHllR: BO BHemHeM l!y'II<e oHHxpo~oTpoHa HsoTonoB c T 112 no

piOUW MRHYTil· 

B yxa38HHidt nepl!o~ axonePHNeHT8.1Il>H8Jl 6a3a ~ llCCJJe.zlOl!B.HHA B 

"6.1laOTlil RnepuoA cnexTpoCKomm BKJII)'IaJm B ce6JI xopomo paBBilcyD rpyn
rry MB.rmiTlWX ClleRTpoWeTpoB H ClleRTporpa4JOB .ll,.I1JI ll3Y'leHHJI Cllelt'l'pOB • 
~-'laCTlill.l, } --Ha.n:y'l6HWI, ROBBepOIIOHHHX Mei<TpoHOB H OUHH'l'lLil1IJII.IHOB-

Hiie ~eTeKTOpW,DOSBOJlR:lllllHe H9MepRTL CDei<Tpll I'aMMa- llls.n:y'leBI!JI,OTaBHT:b 

3KCD6pillrleHTI:I Ha COBI18,II;6HRSI , .I!SM6pR:T:b BpeMR: D!SHH B096Y-..rl6HHWC coo

TOJDfH1t SUij)8., 

B IIpHHIIJIIDIB..1Il.BHX BOIIpocax - IJO aHepreT.I!'leOKOyy pe.spemeKJDl, CBero
CHJJe - MarH.HTJilie IIJllidOpY ~ H3M8peH.IlR: cneKTpoB 38pjmeHHWC 'laQ-

T~ K TOMY BpeMeKK ~OCTXr~ ITpaRT~eCKH npe~eALHHX napaweTpoB. 

OcHoBJilie npo6Jtew , OBR:38HHWe c &Tm.m npa6opaMH, SaKJIIJ'Iamtc~> B no-

BiilllleHlllt a/W>eKTHBHOOTII H.X HCITOAL30B8HllJI 38 O'l8T ~8Z110Cft 

1: OTadlLII:bHOCTH , aBTOMaTlil38l.tiDJ nponeCCOB I:Slol8peHBJI H C'l>eMa 

liH!IJo:pMallD ~ MarH.I!TJiliX CD6I<TpoMeTpoB C MeKTpoHJWMH M8TO~at.ur 
perHCTpauaH 1:3~8BIIJI H 8BTOM8TH9anHH o6pa60TKI OII8RTporpaMW, no

Jiy'laewx H8 ODTli'leCJQIX HOCJ!TeJIJO( ~ OJly'UlR: MarKKTHliX ~- 11[ 

6eTa-CileKTPQrpe4oB. 

I ~"' ~.a)bt :.t.1 d lUfC1'1I1'YT I 
J 

.a-.~lJClX :.U ~ ·r:~IUd 
G .. lG/Ir ',, f ..::HA 



Bc.n:EUJ.CTBl2!e IIOBimleHIDI TPe6oBa!UIA K TOqHOCTK .II 6oJn.moro O&beMa 

.lll$:l~ 1 1IOJlY'l8eMOlt C aTHX npH60poB 3a C'leT HaCHil(eHHOCTH CIIeKTpoB 

JIHliHJDom H BliOOKOR HHTeBCHBHOCTB HCCJIEUJ.OB8liHA , 6WW. Bl:(ltmmyT8 38Jt8'1a 

aBTOMB.TII~ o6pa60TKH CIIeKTpoB Ha 6ase CTpol'OI'O M8TeMaTH'I8CKOI'O 

IIOJtXO;ta H HCIIOJil>SOBaHHJI B!RHCJ!liTe.Jil>HOft TeXl:IHKR. 

H.aMHoro xyze o6cT0&1IO .ne.no c H3MepeHlUDGI cneKTpoB peHTre

HOBCKoro H raMMa-H~eHKft . Pe~HOe 3HepreT~eCKOe paspemeHHe 

CUBHTJII.llJIItilHOHHHX r a.MMa-cneKTpoMeTpoB HaXOJXHJIOCb Ha ypoBHe (!0+ 
12)%, qTO KBHO He OTBeqano Sa;ta~ HSyqeHHH ~epuoro Hany'leHKR. 

3-ro 6WIO OJtHOI H3 flpll"'RH , c.nepv msummx pa3Bl2!THe pa6oT no HSyqe

HHD KOpoTKO~ HSOTOflOB (Tl/2 = 1+20 MHH.) . Hcn~b30BaHHe 
~ 9THX ue~el MarHHTHHX npH60poB H KPHCT~-JtH~OHHHX cneK

TpoMeTpoB CM3aHO CO 3H8'1HTe.Jil>HIA(.II TeXHK"'eCKmGJ Tpy;ttHOCT.RMH . 

llo~oaeHHe peaKo H3Me~ocb noCJie 1964 ro.na, Kor.na 6~ paa

pa6oTaHH flOJJYIIPOBOJtHID(OBiie llt ( /, i., ) - ,neTeKTOp!>l (IIII.ll) , fl03BOJnUil!He 

C03,ltaTb raMMa-c!IeKTpoMeTpu C 3HepreTH'IeCKHM paapemeHHeM HS ypoD

He HecKO~KHX .necnTHX .no~el nponeHTa. 

HoEHe .neTeKTOPH c.ne~anH .nocTynHHMH MaccoBiie HsMepeHHR r aMMa

cneKTpoB c BHCOKKM aHepreTwqecKHM paspemeHHeN. Y,neJil>HH! Bee rBM

Ma- KaMepeHHft B ~epHOft CIIeKTpoCKOIIKH pe3KO BOSpoc . KpoNe TOro, 

Raqanocb 6HCTpoe BHe,npeHHe rum pa3JIR'IHOI'O THilS - KpeMHHeBHX ~ 

~~- H 6eTa-cneKTpc>MeTpKH, cneua~HHX peaTreHOBCKHX ,neTeKTo

poB ~ H3MepeHHR MfU'KOrO rSMMB.- HSJIY'ieHHR • .&iCOKOe paapemeHHe 

rrnu IT03BO~O IIOCTaBHTb BUepB!ie ~ p83BHTb cymeCTBeHHO HS 6o~ee 
BliCOKOM ypoBHe UeJI!iit ~ KOppeJIRU}IOHH!iX H3Mepemdt THn8 COB!laJte

HHft <1-1, e-1> yr~oBHXKoppe.liRUirll <1-1- 9 -( t ), e-1- B.p-1-U> 
HJllt H3MepeHHIJ BpeMeH D3HH B036~eHH!iX COCTO.RJIKI <J-J- t ) , Jt~ 
IIIHX neHeyJO HH<flop.!SltKil 0 CXeMax pacna.rta ~OB.KTHBH!iX sr;nep, KBaH

TOBHX XSpa.KTepHCTHKBX H IIpllpoJte B036~eHHHX COCTORHHft 8TOMHHX 

~ep. 

Ha 3TOM 3Tane B03HID<.IIO aeCKO~KO 38Jt8'1: 

a) C03JtaHH8 aJieRTpoHHKH: OT 'iYBCTBHTeJibHiiX MS~OwyMRIUKX yCH

JmTMeft JtO MHOrOKBH~HiiX aHaJii!SSTOpoB, II03BOmtlllleft pe8.1Ii!30B8Tb 

BliCOKOe aHepreTwqecKOe paapemeHHe rum. ::h'a 38JtS'Ia 8KTY8Jll>H8 H JtO 

H8CTORmero BpeMeHH B CM3H C OTCYTCTBHeM HJm ,ne¢RuHTOM ~a 6~0-
KOB IIpoMliiii.IIeHHOrO npoH3BOJtCTBB; 

6) COSJtaHHe UeHTpami30B8HHOA CUCTeMU HSKOMeHJUI H 06pa60TKK 
cneKTpoMeTp~eCKOA HH~pMauHK KaK e.nHHCTBeHHOft B03MOKHOCTH 
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06ecneq}iTb H8 BliCOKOM YJX>BIIe M8CC0l\Ue H3Mepe11HR H MOCr.OBJ'l:l o6pa-

60Tey Jt8HHiiXj 

B) paspa6oTJ<a cnewtam13Kponrumux ycTpolcTB ~ KOppe.1UIU110II

HHX H3MepeHKi\, npe,ncTaB.I!RKIJIHX C060l! CKCTeMI:l MHOrOMepuoro 31!3.1!1!33 

c perHcTpaUHeA 6o~moro 061 CMa Hll~Jl>l8li,Hli; 

r) paspa6oTJ<a cneWtaJIH311JlOMHIIUX aaTOMaTH•wcmlx ycrlJC~C'IB 

,IL1lJI CHJrTHR paCnpeJteJieHI!H noaepXJIOCTHOft B.KTHBIIOCTK ll o 6pa60TKH 

60~moro 06'heMa KH4Jc>JN8.WIU H8 OIITHt{eCKHX HOCHTe~JiX ( 06pa60TI<8 
cneKTporpaMM, OOJIY'ISeM!iX H8 R,nepllliX M3CTKHK8X B M8rHI!TH!:lY. a~~

H 6eTa-cneRTporpa~x. o6pa6oTJ<B pa.nHorpaMM) ; 

.n) paapa6oTJ<a annapaTYpii, MeTOJtOB H nporpaMM aH3~38 6oJJbUJO

rO 06'LeM8 cneRTpoMCTPHt{CCKOA Hll~pMBUID:! C HCIT0~1>30Ba.HHCM 3lll.1 Jlr'l:J

HOrO Macca. 

Pe8.1Ii!3~ 3TOA nporpaMMU 6~a HaqaTa B l965-I9C6 roJtaX H 

npKBeJI8 K C03,ItaHllll p83BHTOi\ MHOroypoBHeBOI CHCTeMH H8KGMeJHl.FI H 

o6pa60TKH cneKTpoMeTpHqecKOII l!HtP:Jl:JiauHK, HCUMMyeMoiJ B ./Ull1 011ffi1 
R8K ,IL1lJI HC~e,noBaHHII B o6~CTH R,nepHOII cneKTpoCKOITHH, TaK H ,IL1lJI 

~a J!PYTKX 38Jt8'1 . 

0rmcliB8eMWI CHCTeMa 683HpyCTCR Hi o6opy,nOB8HHH CllCKTpoMeTpH

qeCKOrO H3MePHTe~HOro l<OMIUeKC8 RRTI G/ H B~cnMT~bHOI'O UCHT

pa QHRH (B JffiTA) ,8 ee C03Jt8HHH npHHHMa.J!H Y'ISCTHe cneUHaJIHCTii .llffil, 
Jni~. JIBTA owrn. 

2. CTBYKTYPB cKcTeMH 

bnOK- CXeM8 CHCTeM!i HaKOMeHHR H 06pa60TKH KH¢opMauKII B HC

CJieJtOBSHKJO( no .rmepHoJt cneRTpocKOrnm . Be.Jzyl.lllUCR Ha 6aae cHHxpo

llHMOTpoHa .llHII (npor~ RCHAIITI-I /&.J/tt ) npEUJ.CTaBJieHa Ha pHcyHJ<e. 

3TH HCCJieJtOBaHKJI HNeDT JtBa B3aHNOJtOOO~JID!lKX Hailp8BJICHKJI: 

HCCJieJtOBaHllJI JtOJII'OU Byii!HX H30TOIIOB ()l.DI) (T!/2 > 20 MJ.!H.) . H HC

CJieJtOBaHHR KOpc>TKOD:BYJIIHX H30TOUOB (J<Jl1) ('I!/<! """' 1+20 MKH . ) • 

IGmeHH An.FI noJI)"'eHHR ,lOOi 06JIY'IaDTCR Ha BllyTpeHHeM fiY'll<C c;rn
xpoUHRAOTpoHa, ~ 'lero KCIIO~b3yeTCR aBTOM8TH3HpoBaHH!i~ myTI -

upo6HMK, BBO,Itllllldt B KaMepy ycKOJlHT~ 6ea HapymeiDUI aa.KYYMa. Iloc

Jie HSBJieqeHHJi H3 K&Mep!i O~eHHa.FI MHmeHb JtOCTSBJ!JiCTCJi B IIO~O-

* RCHA11I1-l - ~epHSJ1 CfieKTpoCKOIIHR HS nyqRe !IpoTOHOB B oipp-.naftH 

Iii IIOJIY~H-.IIaiH peuwax. 
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pH'{yJ) p8.!UIOXHMR<iCC!cyl) JI860paTOpJm, r,ne npoXO.I{UT CTiei..01aJibHyll 06-

pa60TKy. 06pa30BSBWteCR D MliUJCHH JCI.fl<:llfliCC!'..He 3JieMeHTU OT,I{CJIRIOTC1l 

OT DCutCCTllB Ml!llJCHll H p83,I{eJIRIOTCR TIO rpynTIEL\1 - X!U~ll'iCCKH IIHCTW.t 

!f>paKUH.f!M , TipC.I{CT'BJimlltliM C060~ CMCCb p8JU108KT>1BHHX 1130TOTIOB ,naH

HOro MeMer!Ta /3 . 
3aTeM tPpaKUKR nocTynaeT B Ma.cc-cenapaTop /4/, r.ne npoHcxo

.llHT ee p83,I{eJieHHe . nanee ll30TOTIHHC llCTO~HKH HCCJI~TCR 

Ha annaparype KOMIIJieKca .11M M3y'le.HIDi .LJ,iJ1. TeppHTo-

pMa.lll>HO ClTOT KOMTIJieKC D.\leCTe C pa!010XHMM'!CCKO!t Jia60paTOpHeU ii 

M8CC-CenapaTOp0M o<Ixlr-JISltH y,naneH ll8 700 M OT yCKOpHTMSl 

u npe.ncTaBJIReT co6oA Jia6opaTopKJJ, pacrroJiaraJa!!Yil H3MepHTenHol-t v. 
perHCTpHPYJCIIlCft annapazy:gQ', CBil38HHOi! B CHCTerzy Ha 6a3e 3~ 

"Mirnci<- 2" H "l.timcK-22" 12 . 
i1cCJie.I{OBIUUUI KOJlOTKOlWBJ'lllKX H30TO!IOB (Kl!J.f) B llOJiy-<>lh llalbl 

peam.1e ae.o;yTcJI no CJie.o;yiJlleil cxewe /60f: MmDeH.b o6nyqaeTCR 

BHem:UIM npoTOHH.liM IJY'D<OM yCKOpl!TeJISI , a.BTOMaTmecKR cOpacuBSeTCR 

B npMeMHHK rnteBMOllO'tT!l H ,I{OCTaBJIReTCR 38 5+I0c R Macc-

cerrapaTop/0/, pacnOJioxeHHoMy B 'lU M oT yCKOPBTMSI.ilepe.n paaaMeHH

eM Ha cenapaTope BOSWl!Ha aKcnpecCHM XliMli'IeCKM o6pa6oTKa/6~eHH . 
flplleMHNe ycTpoltcTBB cena~Topa .nnyx TllllOB : a) JieHTO'lHoe 17 I 

( speM.R: nepeHoca .a BaKyyMe 4+5 c ) H 6) m..m3osoe ( spewr H3BJiel!e

HKR H3 BaJ<yyMa 0~8 Mf1HYT8) - TI03BOJIRDT O!lCTpo ,I{OCTaanRT.b cena

pllp<>BaHHHe HCTO~ K ,neTeKTOpaM H3MepHTeJibHOlt annapaTypH. Pe
rHCTPHPYDllelt annapaTypolt 3TOro KOMnJieKca RBJIRDTCR MHOrOI<aHaJ!.bH!le 

8HaJIH38TOp!l H 3BM M3MepHT6JI.bHOrO UeHTpa fla60paTOPKH llPH CMHxpo

um<JIOTpoHe / 2/ , 

Annapazypa BCelt CHCTeMbl HMeeT 1!6T!lpe ypoBHR . 

llepBHlt yposeHb - ,n;eTeKTOpHM armaparypa . Cnna OTHOC1lTC.R <PH-
3HttecKHe llpH6opu , ,neTeKTOp!l .U3J.IY'!eHWi ll CBR31UIHM C HHMll 3.1IeKTpo

HHK8 npeo6pa30BWUIR ll OT60pa aHaJIOrOBilX Cm'HaJ!OB. 

BTopolt yposeH.b - armapa:r.vpa npm.tolt perRCTpai.Qm 11 HaKOTI.JleHKR 

cneKTp<>MeTpH'IeCKOlt HH!fx>IJ.lall,Hll - llpe,llCTaBJieH MHOrOKIUiaJll>HbiMH 8H8-

Jl}!38TOp:,IMK p83HWC THliOB ll KJiaCCOB 06llliDA 'll!CJIOM ,I{O !8 e,nmnm. 

EoJWUM '18CT.b NROrOI<aHSJI.bllllX 8.HaJ!li38TOp0B (llO'lTH Bee IDI8.11}!38TOpbl 

Ha 4096 1<8HaJIOB) HMeeT llpSINO! B!DCO.I{ H8 3.BM: "!.!HHCK- 2" , "MIIJiCK-22" 

i! HP2!I6C, Ha KOTOpbiX OCY!IleCTBJIReTCR COOp , xpaHeHJte , nepBH'JHM 

H , B 3H8'!RTeJI.bHOlt CTeneHH, ll~~aR o6pa60TKa ClleKTpoMeTpl!'leCKOI! 

mt!fx> }folauliH • 

4 

B KOMTIJICJ<Ce no K3y'ieHKJJ Jl.iJ1 3TOT yp<>BCHb HeO.IU!Jp<J.I{eH 110 cv

cTa .By 8H8JIH38 TOpoB, H HX CM3K C 381A "MHHCK- 2 " OCYJUCCTrseH~ 110 

pa!UiaJI.bHOMY llplUIWUJY 1!Cpe3 .ltBB BlleUI:IK X 1<8HaJI8 MBWIDIU 8 • 9 • 1J 
KOMI1.1IeKce n o H3ytteH~m IQ11 BTOpoll yponeHI> npe,ncTaBJieH aHaJIM3aTo

paMH THna .lli-4096 , 1tonoJIHeHHb!Mll npeUHa'o/Hb!MH AIU! 11a 4096 KaHa

JIOB /!O/, KOTOp!le COe.I{HHCHbl B C>!CTeMY 2 • Y.epe3 oy~pllOC !18KO

Ill!T eJI.bHOe ycTpo~cTno Ml-4096 " nepi!!lJepKltHu e " aHS.III13UTup!l HM~;KJ'r 

s uxo.n Ha 3BM HP- 2II6C . "MliHCK-2", "MHHcK- ZG" 11 HaKOIIltTeJI.b c y3-

KoA MarHHTHOA JieHTO"/Il/, 

~ annapaTyp!l 3TOrO ypQBIIR .I{OCT8TO'IHO O.li.IIOp0.ltH!:i : C no

MOI!l.bl) Hee B CO'le TBHl!M C llOJlYllpoBO~KJ<OB!lMM H.llll CllHHTH.JlJIJfi.tKOIIHbll'All 

TpBKTaMR (HJIH l!X l<OM6KHaul!RMH B CJIY'l8C !Wppe.JUiUKOHH!lX li3MepeHHg ) 

!fx>p.GJpymcSI o~oMePHble KliH rmoroMepH!le ;mepreTl!'lecKKe H Bpe!.feH

!We ClleKTJ:ti . KpoMe TOrO , 3TH llpli60pbl B psme CJIYifBCB HCllOJI.b3Ym'CJI 

B t.cy"JI.bTHCKeJieplfW{ pe&HMSX ITpH pa60Te C Mai'HHT!ruMH CI161<'I'poMeTpaMII 

HJIII CKaHHpyliltl!NR a.BTOMaTaMH . 

0 IlbiT MHOI'OJleTHel! pa60Tbl C aHaJili 38TOp8MK THII8 "TRIDAK" IIOKa-

38Jl , 'ITO IIOJ1e3HO! JIBJIRCTC.R llrMCZ)'TO'lHaR 38lll!C.b CIICKTpoB Ha .IlCH

Ty KaCCCTHOro M8.I'HiJTO!fx>H8 / 9 . ::n-o II03BOJIReT p8BHO/.tepHO 3arpy

lK8Tb H 60JICe 3Qxlle1<TUBIIO KCll0Jl.b30BSTb annapaTypy TpCTLero ypoilHH 

- 3BIA. 3arpyxeHHOCTb annaparypu TpeT.Dero ypoBilH 3a•rpy.nwwT 'lac

THe c6poc!l HHqpf1.1al..liDI C 8HaJI.H38TOp<>B , TaR KaK C6poc 00 1!36c;;.:am!C 

llOTepH H.llll >ICKallter!HR Hl!O:OJ..tlfll.l.l.IUI ucer,na KOIITp0JI:!pycTCH BH3Y8.1IhHC' 

'lep e3 .I{HCllJieft, 'ITO Tpc6yeT ,I{OilOJIHHTCJI.bHOro BpeMCHH . 

T pe Tlllt yponeHb npe,gc·raBJieH 3B'v1 : "MmiCK- :C" , "l:lliHCK-:C2" H 

HP- 2II6C. 3To MaDIKH!l pa3HHX rroKOJieH~ 11 B03MOlKIIOC7ctl . O.ll.lmKo .no-

6aMeHHe HOBUX pCJltllMOB , BHeWHIIX ycTpotlCTB , CUI!3CH ¥1 pu3pa6o·rKa 

c rrei..IllaJILHor o nporpaMMHoro o6ecnel!ei!HR II03DOJil!Jl}t B TCI!CHae ~.awrnx 

J!CT BCC.bM8 ~KTIIBHO l1CilO.IIb30BaTb CT8pUC :•t8Wl111U ".,U:I!CI<- 2" U 

"MHIICK-22 " KaK 6a3y IIDJ(QilJieHH.R II 06pa60TKJI CIICK'f_I)()/,1C7Jil1'lCGEOii 

HH!fx>pMau;m . 

AnnapaTypa a·roro ypou11.H mmo.:msteT pa3Hoo6paaHuc ¢yliKl.l.im: 

I . COop 11 XpaHeHlfe aH!f>op~aJ..D{;{ , npmlliMB.eMo.il OT nepBn~ux Ha

KOm!TeJie.il - MHOrOMIIB.IIl>HUX aHaJ!li38Topon (AJ.i-.4096 , ICA- 70 , 
fRIDAi( --C 1!: .np. ) . 

2 . Pa6oTa B Jll!HlU:l C ,lteTeKTOpHOlt annapa.TYJJOI - 11pm.10e HBKOll

JielU!C 3KCIIepm.1eHT8JI.bHOI l !H!fx>}fola.mm B MHOrOMeplHlX KOppe.iiJIIIllOHHUX 

>!3MepeHIDIX <J-J, J-J- 8 , J-J- t, e-J K T . Jl . ) . 
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3. Pa6oTa n JIHillU) c aBTOMBTWiecKHMH npH6opru.m . 

4. npe.nBapHTSJibHM o6pa60TJ<.a cnCKTpoMeTpWieCKO~ HH~Jt.!lllUUi 
C HCnORD30BaHHeM ocuannorpa~ CO CBeTOBSM Ka~8IDOM (OCK) H 

KOMITJieKca cneuuanl>HUX nporpaMM. 

O. 3J<C!lpCCCIIM 8BTOMaTJ.ftteCJ<.a.R o6pa60T¥.a HHcpopAawrn , 

6 . llOJOia.R o6pa6oTKa CJIOlUlliX cneKTpoB ( pas.Jiollte~rne MYJibTHTLJie

TOD , KaJIH6poDKa no 3HCp!'HH H Hl!TeHCHBHOCTH), 

7 . flepe.naqa .ltaHHUX Ha MOmHUe 3BM ("'CTBCpT~~ ypoBCHb) ~ 
noJIHoA o6pa60TKH cneKTpoB H .naJ!bHe!imero ifrusnqecKoro anamtsa HH

IP1JlMSiniH • 

PeaJIH3all.l1Ji <lJYl~ I , 2 n 3 o6ecne'ti1BacTcR cBR:am.rn c MHoro

KaH8.1lbH!:lMJ.! aHaJIHsaTo~ 18 , 9 • I.G/, a TB.RXe cneuna.:ThHHM MaTeMaTH

qecKHM o6ecne"'eHHeM 
13 • B .nsyx noCJie.IUU!x CJIY'Ia.RX coa.naHH J<.a.K 

cneUHamtaHpoBaHHUc ycTpoilcTBa cBR:J¥ 18 , 141, o6ecne'IKB8DitHe npHeM 

UH4Jp<>BO!J HHIP1IJ.Iaulni OT rpytm m !O/, Ta.K H yHHBepcaJ!bl!llC 

ycTpoftcTaa D CTaH.naPTe KAldAK 51. 06.R38TeJibHl:lM yC.JIOBHeM .IWt BU

nOJOieHJUI 3THX ~KUKA JlBJUICTC.R HaJIK'We rpaifllrtlec.KO!'O .nRCTIJie.R y 
3BM, 1103BO.JlRDJlC!'O KOHTpo.1IJ.lJ)OB8Tb pa6oTy CHCTCM!l . 

!lmOJIHCHHC 38.ll8"1 4 , 5 H 6 o6ecnetmB8CTC.R Hm;!CM 118 MaJIIll

Hax ocuannorpa~P1B CO CBCTOBHM Kapa.H.naJUOM (OCK) 16•17/ , OCYll!CCT

BJl.R](IIIRX HB.H60Jiee onepaTHBH~ KOHTa.KT 3KCilCpHMeRT8TOpa C 313M npH 

npocTe!Jme!J c6pa6oTKe cnexTpoD H pasMeTKe HX ~ '8.1lbHe!Jme!J MamHH

HO!J 06pa60TKH ; KOMnJICKC8 ~CilJIC!JHHX Ilpo!'~ 13 , nporpaMM 3KC

npeCCHO!'O 8BTOM8 TH"'CCKOI'O aHaJIH3' c;eKTpoB 18/ ; rrpoi'paMM 06pa-
60TKH CJIOlltHI:lX Y"'SCTKOB CllCKT~B 19 

; Ilpoi'p SMM o6pa60TKH Hllf;p

MauHH MHOI'OMepH!lX H3MepeHKA 20/ , KaJIH6pooo'IHUX nporpaMM /2 I . 
ncpC.TVl'Hl .r,!UlH~X Ha MBIIIHH!l OOJICC Bl:lCOKOI'O y poBH.R H3 KOMITJieK

ca H3Y'{CHH.R ,lJl11 OCYllleCTB.JI.RCTCSl no .1IHHIDl CB.R3H "Ml'lHCK- 2" 

("MID!CK-22" ) - E3CM-6 / 22 •23/ KJm H3 KOMilJICKC8 H3Y'{CHH.R ~ -
rrepeHOCOM MarHJ.!TH!iX JieHT C 313M lil'- 2II 6C . 

l!eTDCpTill! ypoBCHb - MaumHl:l, HCnOJib3YCMliC .IWt IlOJOIOl! o6pa60T
KH CllCKTpoMeTpR"!eCKO!J IDIIP1pMauKH H aHaJIH38 no~eHHHX ,ItaHHilX . 

CIU{a BXO,It.RT E3CM-6 R CDC-f>500 (JIBTA OIDIJ1) H 3Hd ICL - 72/4 ( HSMC

pHTCJ!bHO!'O UCHTpa rrpaKCKHX YHHBCpcHTCTOB) . Ha £3CtA-6 cneKTpll H 

.JtaHHl:lC npe.nnapHTCJ!bHO!J o6pa6oTKH rrepe.naxrrc.R no .1IHHRH CM3H KJm 

n epeHOCSlTCSl C IlOUOIIU>J) Mal'1WTll011 JieRTI:l. Ha CDC -6000 .II ICL - 72/4 

HHIJx:>JMlUlilS nepeHOCliTC.R TO.IIJ.KO nocp e.ItCTBOM Mai'HRTHOA JieBTI:l . 
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3. KoMDJie.Kc HCCJICAOBaHKR A OJirO&HB[mKX HSOTorroa (~) 

KoMDJie.Kc pac n o.JiaraeT CJie~ ycTaHOBKaMH : 

fpynna MarHHTHHX ~60poB . MarHHTHilR 6eTa-c n e.KTpoMeTp C ltBO~HO!J 
IP1KYCHpoBKOI (2.7l" 2 ) , HCnOJ!bSYCMllR KaK Bl:lCOKOqyBCTBHTe.JibHl:lR 6ec

IP1HOBH!J llpHOOp ltJIR IlpCUH3HOHH~X H3MepeHHJ CllCKTpoB aJICKJ~~B 
KOHBepcHR H .,13+ - H3JIY'leHRSI /

24 • ilpH60p 8BTOM8TH3HpQB8H 5 • Jlo-

TOK HHIJlopMaUHR HeOOJibWOft, H .ztaHH!le BNBO.nRTC.R H8 Ile"!STb H nep¢o

JICHTy .IWt llOCJIC.Izy"IIIICA o6pa60T1UI Ha 3~. 

'l'pH Mal'HKTHUX 6eTa-ciiCKTporpa@ 26/ C IlOCTO.IIHHI.Dd Mal'IDfTHW~ 
IlOJieM H llOJIYRpyroBO!J IP1l<YCHpoBKOR. i1CUOJ!b3YJ)TC.R .IlM HCCJie)tOBaHR.R 

c neKTJ)OB ltOHBepcHOHH!i.X MeKTpoHOB B .nRaD830He 3Heprm! (10+33()()) 

KaB. HH~Jx:>~ perHCTpHpyeTCSl HS IlJJ.8CTHHKaX C .f{.ltepHOI {Jx>T03MYJ!b

CHel H npe.nc Ta.BJIReT co6 o ll JIHHeft'laTI:le crreRTpu , n OJIY'{aet.we c ooco

KHM aRepreTJrqec .KHM paspemeHReM - .no 0,02 + 0 ,04% . Iiiiaro.napll aTo

NY , a Ta.KZe IIIHpOKONY 3HepreTH"!CCKOMY .llHaD830Hj', OT.ltCJ!bHUe cneK

TJ)O!'paMt.(l:l CO.ltCpz.8T HHIJlo~awm , COOTBeTCTBYDI!YIJ 8+24 Tl:lCJr<laM Ka

HaJIOB • .lf.M ~KTRBHO!'O HCnOJ!b30BaHHJJ ClleKTpor paiJx:>B pa3pa00TaH 

8BTOW8TH"!eCIGII MHKpo(floTOMeTp ( AJ.t~ ) , pa6oT8JliiKA H8 .IIHHHR C 

3Ifi 27 , 28(3TO 1l03BOJIHJIO COKpB.THTl> BpeMSl o6pa60T.KH O.II.HOH WISCTHHKH 

C .neC.RTKCB 'ISCOB llp'H PY'fi!OM aHaJIH3e .no HCCKOJlbrzX MHHYT. 

llpeUH3HOHHH!J M8!'HHTH!:lA aJ!l)(fa- crre.KTI?OI'paib 2 9/ , HCil0.1Ib3YCMllR 

.IlM H3Y'{CHJUI 8.1Ib<la-cneKTpoB . Eec~Jlc>HOM Bl:lCOKO"'YBCTBHTe.llbHll~ 

Ilj)H60p, Il03BOJiltBIIII!I OTKpuTb TOIIJ<yJO CTPYKTypY 0(.. -JIHHH!J B 0 6 JiaCTH 

pe.nKOSCMCJibHI:lX 3.1ICMCHTOB , A.Jib¢6-"!aCTHUU pel'HCTpHpynTCR Ha nJiaC

THH.Ka.X C .R.nCpHOR 31\1Y.1lbCHe l!, p8CllOJial'8CMI:lX B IP1J<.aJibHOH IIJIOCKOCTH 

rrpH60pa . 06pa60TKa ll.1!8CTHH - IlO)tC'ICT IlO.Jt MHKJ)OCKOUOM aJIDqa-TpeKOB 

O.D.HOA 3KCII03KUJ.!H H8 'ICTllpeX TIJI8CTHHKaX pasMepoM 9x12 CM.G - Tpy

.no eMKKft H yTOMHTCJll>H~ rrpouecc . ~ ero aBTOMaTHSauHH pa3-

pa6oTaH 'BTOM8TH'ICCKHl! TCJICBH3HOHHUl! C'leT"'H.K TpeKOB a.Jlbqa- 'laCTHU 

(ATCAq) 
3 0/ . B npH6ope Hcno.JlbsoBaHo aHaJioroooe pacnosHaBaHHe 

TpeKOB a.Jil.<la- "'BCTKI..I D IlOJIC Mln<poCJ<Ona nyTeM llli8JIH38 BlUlCOCltl'HaJia 

TeJICBHSHOHHOI CHCTCMU , COllpstZCHHOl! C r~poCKODOM. EHBo.n RHiJx>pMa

UJ.ni Ha UH~pone"!aTh H ne~eHTy . 

Topo!f.!l8.1IbHWI 6e:ueJIC3HI:l!J MarHHTHHA 6eTa-cneKTporo~eTp -rarra 

"AnWClW " ( CT- 2) /JIJ, ~fc!IOJ!b3YCTCSl .lWI H3y"!eHRSI CDCKTpoB KOH

BepcHOHHl:lX M CKTpoHOB H CTIJIOWHUX _,P~ -cneKTpoB pacrra.na .f{.ltep. H.a 
IlJlHOOpe OCYlileCTBJICH pelt}Q( e-J COBila,neHHJt, SDlJIRJJQJfliC.R Bl:lCOKQ

a@leKTHBHHM MCTO.ltOM HCCJie)tOBalmJI CXeM pacna,na .R.nep. HHIP1~8.UH.R 
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perHcTpnpyeTcR Ha ~oroKaHa~HOM aHannaaTope ICA-70, mAenneM 

!IJlRMYD CBil3l> C 3!11 f 32f. 
Cnet<TpoMeTpiDI gepHoro Ha~rywt Ha 6aae cneKTpoMeTpoB c 

no~poBOgHHKOB~ AeTeKTOpaMH J • Ma-sa orpoMHoro o6~eMa KH

¢oPMauHH, KOTOPYD Heo6xo~o o6pa6aT~BaTl> , cneKTpoMeTpRR c IDL[ 

MOXeT 6~Tl> ycneWHO~ ~ npH Mat<CHMSAl>HO~ aBTON8TH3auHH npouec

COB nepeHOCB ~BHHHX H BCeX 3T8DOB 06pa60TKH. C 3TOft U8~D MHOI'O

KaHSAl>HHe BH8Jm38TOfll, IIJlW46HJieM!l6 JVlf[ M8CCOBNX H3M6peHH~ C fiiUl, 
HM81lT Ops!Myll CBil3l> C 3It.l "MimCK-2" , ItOTOpa;t HCOO.IIl>3Y6TCR ,!1,JIR c6o

pa HH¢QPMSUKH H ee xpaHeHHa Ha MarHHTHHX ~eHT8X, 3I<CITpeCCHOft 06-
pa60TI<R cneKTpoB , npe~pHTe~Hoft H no~oa o6pa6oTKH 3EM 
cneKTpoMeTp~eCKOI HH¢QpMauHH. B CBOD O~epe~ 3T8 MaWHHa HM88T 

OPRMYJ) CBil3l> C 3BM E3CM-6 Il{ Olliill / 22/ , Ha KOTOpoft OCYJ118CTMR8T

CR ITO pe3y.IIl>T8TaM npe~pHTe.IIl>HOft o6pa6oTI<R H8 "MlmcK- 2" ITO~M 

06pa60TKB CIT8KTpoB C HCITO~SOBS.HH8111 pa3BHT~ nporpaMMHHX Cll~ 

T~3~ 06pa6oTRB. nep~aHH!iX CDeKTpOB ITOJ!HOCT:Dil 8BTOMaTlJ3BJ)O- · 

Ba.BllHMH nporpa)t.mn/3b/. 
JlpegH3HOHHM CIT8KTpoMeTpHR C HCIT<>JI.l>30BaHH8M I1IU! 6aaHpYeTCR 

Ha MHOrOKaHSAl>HHX aHanR38TOpaX THUS DIDAK H TRIDAK . ITpe~pH

TeJil>HOe Hat<OMeHHe HH¢QpMB..UKH ( C6poc CII8KTpoB IIOMe H3M8peHM) 

OCYJ118CTBnR8TCR Ha 6aae KaCCeTHHX Mai'HRT~HOB 9TKX aHanR38TOpoB, 

3aTeM BCR HH¢QpMBIXHJI rrepeJt88TCR H8 "MKHCK-2" , r~e rrepermc~eTCR 

H8 Ma.I'HliTHHe ~eHTJi .1I)Ul ,I{OJiroBpeMeHHOI'O xpaH6HllR H o6pa60TKH,Al!BJm3 

cneKTpoB OCYJ116CTBJI.IIe'l'CR CHCT8MOft 3BM "MmicK-2" - "MlmcK- 22". 

I!O,Iijl06HO oonryggfP8HH3HOHHOlt CIT8KTpoMeTp.KH OCB8lll8HH B 0630pe 

IW!:oBa H ~p. • 
3Ha~Te.IIl>HHI 06~eM H3NepeHKI C llUA 06YM0Bn8H panHOXKMH~ec

KBMR HCM8AOBaHBnlm. 0co6eHHOCTl>ll 3THX H3MepeHHI, CBil33HHHX C OT

pa60TKOA pa;tHOXHMH~eCKOM MeTO,llHKH 06pa6oTIOI YCKOPHTe.IIl>HHX MHIIIe

Hel C U8JI])I) Bl:l,JteJieHHR HYXJWX rpynn X:HMH'I8CKH 'IHCTHX ~Oat<TH.&

HHX MeMeHTOB , .IIBJIReTCR CIDiTHe ITOM8~0BaTe~LHHX Cepldt I'a.MMa-cneit

TpOB c HHTepBaJiaMH oT O.IOJOI ~o ~ecmKoB MIDfYT. B oT~e~HHx onu

Tax cepHH COCTORT H3 MHOI'HX ~eCRTKOB CIT8KTpoB , KOTOp~e 3BT8M 

~0~ 6~TL npoaHBAK3HpoBaHH K0~8CTB8HHO ,!I,JIR onpe~eJieHKR COC

TaBa H .IUffiiDOOtK ~Oat<THl3HI:l.X KOMilOHeHT H3MepReMHX HCTO'IHHKOB . 

3TH HSMepeHKR 683'WYIJTCR Ha aH8~38TOpe AH-4096 C AUf!, paapa6o

Ta.HlrnM B OIDIJ.i / 371 . 
fiOMe Hat<OII.118HIDI cneKTp~ nep~ru:>TCII Ha "MmicK-2". 06pa-

60TKa Be~eTCR C ITOMOIIU>D 3KcnpeCCHOit nporpaMMH ::l!IOC /lB/ , KOTOpa;t 
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aBT0MaTH'I8CKH H8XO~T ITQnO&eHHJI H HHT8HCHBHOCTH I'SMA~-~Hlt. 

AHanR3 O.I1HOI'O raMMB- cneKTpa (4096 KBH8JIOB, OOpsmKB !00 t:I.HI<OB) 38-

HI!MaeT 1+2 YIDf, MarOJ1.8pR 9KCOpeCCHOCTH aHBJm38 K3MepeHHR H 

o6pa6oTKB l~OryT B8CTHCb O.IOIOBpeMeHHO, 

Ha 6ase MHOrOBXOJ!.OBOI'O 8HBAK38TOpa ~()()() /:JS/ C ITOMOIIILD 

no~poBO.IOJKXOB~X cneKTpoMe:'pOB B8JlYTCR CHCT8MaTK'I8Cwe liCC~e.no

BaHHR ~OaKTHBHOCTH BHeWHelt cpe~ B palloHe OHRH 139 . 

YcTaHOBKK A4ff Koppe.~oHH~X H3MepeHH! 

.llJtR npone.n.eHHJI Koppe.IIJUlHOHHHX H3MepeHH~ coa.n.aa PM ycraao

BOK. ffaK6Mee :$fleKTHBliOa ¢QJ*Oft KOppe.IIJIUHOHHHX 113MepeHHiJ RDJIR:

eTCR MHOrOMepawa 8HanH3, IT03BO~ft B O.IOJOM 3KCnepKMCHTe pei'HCT

pHpoBBTL KOppeJlJillHH ~aHHOrO THITQ (e-1 , 1-1, 1-1- f , 1-1- (}_ t ) 
.MJI ncex B03MOlltHHX aHa'!eHHit KBliUI.Oro H3 na.paMeTpoB. O~HaKO rrocTa

HOBKB TaKHX H3MepeHKft B IIOAHOM 06~eMe Tpe6yeT 11CI!ML30B8HRR JI.OC

TaTO'IHO COBepmeHH~ 3BM C p83BHTYM Ha60poM BH8WHHX ycTpoiJCTB. 

B Pfllle ~aeB MOJDIO or~TbCR TQnl>KO qacTLil aHa'leHHtt HeKoTo

P~ napruAeTpoB K ror~a Tpe60BaHWl K perHCTpHpYJlllell annapaType 

MOryT 6~TL CYJileCTBeHHO CHHll8Hll. Ha 6a3e 313M "MKHCK- G" 6wta pa3-

BHTa CHCT8M8 MHOrOMepHOrO 8HB.IDI38 /
40

•
4!/ C HC~0Jib30B8Hl18M MCTQ

,nOB BNOO~'lHOtt perHCTp8W!11 (WJ<lJpoBHe OKHa) /
42 

11 Clli8TKR HHqpp

MBUKH / 4 1. B pJUte ~aeu KOppenRUHOHHNe Y,CT~IOBKK no 113MepeH~ 
p -1 H 1-1 D03MYJileH!illX yrJIOBI:.IX KOppe.nm.tHH /tl4 

K3-38 ne,nOCTDTKa 

BpeMeHH Ha 3BAI pa60T8DT B 6o.nee OrpaHH'IeHHOM pe~e C perHCTpa

WJett HH¢Q~aJ..IMH HB MHOl'OKBHSAl>llbiX 8~3aTOpaX. K TBKHM YCTBHO&

KBM OTHOCRTCR TaKKe CJI.B08HHNil MBrHKTHQ-~30BUiJ 6 e T8-CI18KTyoMeTp 

,!I,JIR H3MepeHHR BpeMeH Jllli3HH B036YJ!UreHHHX COCTOJI1!11£l n.nep /
4

£) H 

ycTaHOBKa e-1 3B.n8PJK8.HH~X coana.l{eH~ ;a 6aae MBrHKTHo-JIHHaoooro 

C08KTpoMeTpa K Grt ( Li, ) - ,neTeKTOpa 
46 , 

K KOppeJI.fiUi.fOHHbiM CHCT8M8M OTHOCHTCR H ycTai!OUKB "Cill1H", HB 

KOTOpoft HCMeJlYeTC.fl yrJIOBOe pacnpe~eJieHHC H3.JJy'ICHIHI p8JI.H081<THB

HiiX .fl.ll8p, OpKeHTitpo~H~ B MBrHHTHOM no~e np11 Cl:lCpXHK3KHX Te&t

neparypax ( ..... !OinK) 47
/. YCT8HOBKB BKJIXl'l88T KpHOI'8HHYKl CHCT8MY 

H H3MepHTe~LHNR MO~J!L, COCTORIIIl!l H3 ilnn (no~ yr~aMH 0 K 90° K 

HaiipaBJiemm rt~) , cneKTpoMeTpiJ'I9CKOtt MeKTpoHKKH H MHOrOKali~

HNX aH8.JIH3aToPQB, THna ICA- 70 , CBil3aHH~ 300-tAeTpoH<>kl JIHHHel c 

3~.f "MHHCK-2" / 3'1./, Ha KOTOPYil rrep~aeTC.fl 6oJI.bWOi1 

O&beY H.Hqx:JIJ>lauiDl ( 200+300 CITCKTpoB 38 aKcnepHMCHT) , 
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B npouecce axcnepKMeHTa aTa KH~pMauHR B~6opoqHo o6pa6a~
aaeTCR (KOHTpoJil>, Te}fo10MeTpWI) HB 3BM • .IiJtR TIOJIHOI 06pa60TKH ,naH

HHe no JIIDOOI CBJi3B nepe.namCR Ha EXM-6, OKOJIO 40% KH~p.&alijm Ha 
MarHBTHHX JieHTax nepeHOCHTCR .IWl o6pa6oTKB Ha 3B'd ICL -72/4 B 

ilpary. Ha EXM-6 B IC L - 72/4 HMeeTCR H.lleHTB'IHM CHCTeMa gr.r~.w 
o6pa6oTKH cepHI cneKTpoB H noCJie.ny~ero aHanHaa ,naHH~x 13 •4 . 

B ~e aa_naq, B qacTHOCTM, UpM IIOHCKe CBep~OTHHX ~ep IIO 

B03MOXHOMY .IWl HBX aHOMaJIDHOMY .ne~KTy MSCCH , Heo6XOAHMO 3H8Tb 
pacnpe.neJieHHe no MaccaM npo.nyRTOB cenapauHH MKmeHeA, o6~eHHHX 

H8 YCKOpHTeJIRX BHCOKKX 3HeprR!. ilOCKOAbKY UOBCK .n~eH BeCTRCb B 
mapoKOM .naanaaOHe MB.CC (HeCKOJ!bKO .necHTKOB MQCCOBHX e.nHHHU) , no.n

XO~HM MeTo.noM RBnReTCR CHRTHe pacnpe,neJieHWI 6eTa-aKTHBHOCTH 
npo.nyxTOB paa.neJieHRR Ha neHTe npHeMHoro ycrpolcTBa MScc-cenapa

Topa • .liJm pemeHHSI arol aa.natm 6wm paspa60TaH~ .nne cHcTeMH: o.n

HOKaHaJIDHHI nocne.nOBaTeJ!bHHI CKaHep ( "OCID> - jS ~T." - 118 MOK
CXeMe) Ha 6aae 8.BTOMB.Tlf'leCKOrO MHKpo4x>TOMeTpa / 27 , B KOTOpoM 

JieHTa C aKTHBHOCT'D nepeNe~eTCR OTHOCHTeJ!bHO SaKOJIAHMKpOBaHHOrO 
6eTa-cqe~ / 49 , H MHOI'OKaHQJlbHaR CHCT9MS C TI8panJieJibHHM npo
CMOTpoM Bee it JieHTH 120 cqeT'UIKaMH ( "W1P - jJ -aKT. " - Ha MOK
CXeMe) /SO/ . ilOCJie,nOBaTeJ!bHHI CKaHep .R:BJISieTCR y-HHBepcMbHHM aB

TOM8TOM .IWl CHRTRR pacn~.neJieHHR 6eTa-aKTHBHOCTH Ha TIOBepxHOCTH 
(pa6oqee none 400x100 ~), O.nHaKO HMeeT onpe.n~eHJWe orp8HH'le
HRR npH pa6oTe C KOpoTKOJillllYIIIHMH H30TOIIaMH , TaK KaK RBJIR9TCR O,n

HOKaHB.JibHI:lM npH6opoM. MHoroKaHaJILHaR CHCTeMa , .R:BJirulCb cneUHanH-
3KpOBaHHOI, HYeeT cymecTBeHHO 60JI99 BHCOKYD qyBCTBHT9JlbHOCTb sa 
cqer pacnonoxeHRR cqe~oB BIIJIOTHYD K o6MepaeMol nonepXHOCTH H 

JIY'Illl99 npoCTpaHCTBeHHOe paapemeHHe 6Jiaro,napa OpHrKHMbHOMY 'OH~T
pfKTHBHOMY pemeHHD yaJia npueMHHRS H30TOIIOB MSCC-CenapaTOpa 50 • 

4. KoamJieKC HCCJI9)10BalmJI KOJ)OTKODByll!HX H30TOUOB (KHKIH) 

Oco6eHHOCTbD asyqeHWI KOpoTKo~x uaoronoB .R:BJISieTCR ueo6-

xo~ocTb CO~eHHR rrpaBRJia: TpH BeJIKqRH~ - BpeMR ZM3HB (T1; 2) 
H30TOna, BpeMJI o6.n:y-qeHBJI MHID91m (T0 ) H BpeMR H3M9peHBJ'I (T8 )-,n<>Jm

HH 6HTb O,nHOI'O UOpsotJ<8 . EcJm T0 '>'> '1'1; 2 , TO 3TO He .naeT BHHrpillla 
B HaKO!LJI9HKK lfYXHOI aKTKBHOCTH H3-3a pacna_na, HO yBe.l[l{t{RBQeT ~H 

OT ,nOJirO~X H30TOnOB. K3MepeHBR B TeqeHBe TH>') T1; 2 He ,naDT 

yBeJIKqeHRR CT8THCTKKH . 
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ilpH MaJIHX ceqeHHRX 06pa30BaHRR y.naJieHHHX OT nOJIOCH 6eTa- CTa-
6RJibHOCTH H30TOUOB ,nOCT8TO~ CT8THCTHKY NOXHO II~Tb,JIBmb 

H8K8.ILill!B8R HH4Jo~ H9CKOJihi.WX UOCJie,nOBaTeJibHHX cepd H3-
MepeHKI, TO eCTb MHOI'OitpaTHO nOBTOPffR UHKJl : o6JI;yqeH.He -
pas.neJieHBe - HsMepeHBe . EoJil>IIIYI> qecTL MartmTHHX cnexTpoMeTpoB H 

CU9KTporpa~B CJIO.liHO HCUOJ1b30BaTb B TB.KOM pemn.~e IlpH 

T1; 2 -$ 2~ MHH 6es C03,ltaHHJI .IWl HHX cneUHaJlbHHX OH- JlaAH CHc

T9M Ha nyqKaX HOHOB Macc-cenapaTOp8. 
il03TOMY B HCCJie.noBaHRRX KiH OCHOBHOit ynop ,neJiaJICR Ha UOJIY

npoBO.n;HRKOBHe .neTeKTOpH H KOM6KHauiD! ITIJl{ H CUHHTH.I1JIJIIlHOHHHX .ne
T9KTOpoB B KOp~OHHHX H3MepeHHSIX . 

ilOMHMO 061RHWC Tpe6o:eamrll K IDlJl H perHCTPHPYJlll9it annapaTy
pe , Tal<HX KaK BHCOKaR 9qxpeKTHBHOCTb, paapewe1me (auepreTlf'leCKOe 

H BpeMeHHOe) , CT86RJinHOCTb, a TaRXe H~e H86opa ,neTeKTOpoB 

.IWl umpoxoro auepreTHqecxoro .naanaaoHa: peHrreHOBCKoro H raMMa
us.n:y-qeHHSI, a TSKKe 6eTa- H aJib¢6- .nerexTopon , cneUHaJI»HHMH yCJio
BIUIMH .IVl1l HCCJie,noBaHBlf Km1 mlJISD)TCR CJie.nyni~He: 

a) BHCOKBe aarpy30'lliHe X8pBKT9pHCTm<H cneJ<TpoMeTpH'IeCKHX 
Tp8KTOB H CT86HJlbHOCTb HX pa60TH npH pe3KO H3Me~CR HHTeH

CRBHOCTRX BCJI9,nCTBHe MaJIOrO nepHo.na llOJIYPSClla.nB ; 
6) BHCOKWl ypoBeHb aBTOMaTH38Uim axcnepmo~eHra , o6ecne'llH:ea»

WRI npoBe,neHHe HeCKOJlbKHX H3MepeHH! O,nHOBpeMeHHO , 6HCTpaR nepenaqa 

OOJiyqeHHOA B ,na.HHOI cepiDI H3MepemUJ HH~~ Ha HaKOUHTeJ!b C 
60JlbmO!f eMKOCTbD UaMRTB (M8rHBTHH9 JI9HTH WIH .nRCKH); 

B) BOSMODOCTl> npoBe,neHHR MHOrOM9pHHX KOppeJIRUHOHHHX HSMe

pelrnlf, II03BOJIRDmHX IIOJIYq8Tb M8KCKMYM KH~PMauKB B O,nHOM H3Mepe

mm; 
r) HaJIII1m9 8BTOM8TlPI9CKl!X 3KCllpeCCHHX nporpeMM o6pe60TKH 

cnexTpoB, nosoo~x aa .neCRTKH ceKyH.n oueHHTb no~eHHHe .nau
HHe H UpH H906XO,nHMOCTR BHeCTH KOppeKTRBH B YCJIOBHR 8KCIIepBM9HT8 
u pelDMl pa6o~ armaparypH . 

Psm oonpocos, CBR38HHI:lX c HcCJie.noBaHHeM KRK, a raxae c 
annapaTypoi nepBoro (.neTeKTopuoro) ypoBHR H o6pa6onoA m$)p-
M8UKH,paccMoTpeH B pa60T9 /S2/ . B pa60T8X /S3 ,&4/ OITHC8HO COCTOR

HH9 H3MepHT9JlbHOrO KOMnJieJ<Ca Ha paHH9M 3Tane ero p83BHTHR. Haxe 
.naeTCR KpaTKOe OIIHCaHHe armapaTypH KOMnJI9KC8 . 

ilpeUH3HOHHM CII9KTpoM9TpWI CKI'H8JIOB OT IIIUl - ru.criJIHTy,nHHI H 

BpeMeHHol (B ~ae MHOroMeJlHWC Ha'~~) aRms - o6ecne'lliB3.-
erCR BHCOKoJ<aqecTBeHHHMH TpaKTBMH H AUIT 10•521, paspa6o-

TElliHHMH B .IDill • 
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.IIJui pei'MCTpauHH C flOMOI!ll>ll fllUl o£. - , ~ - , 1- H fl -cneKTpoB 

HCflOJII>3yeTCR rpynna H3 6 MHOroKali8Jil,Hl:lX 3H8JIH33TOpoB THII8 Mi-4096 , 
COeAKHeHHI:lX B CHCTeMY • ~epe3 BXO~Olt KOMMYT8TOp cneKTpoMeTp~ec

.KRe TpBKTill MOryT 6UTl> flO,ItCOe,ItKHeHt.l K JIJJ60£! H3 6 8H8JIH38TOpHI:lX 

CTOeK. 0.IlH8 H3 CTOeK - llaHTpa.1Il>H8R - 06t.I'IHO HCIIOJil>3yeTCR K8X 6y
~p , B KOTOplfA MOlleT 61l1Tl> C6poWeHa lfHqx,}:Mai.tWI H3 OCT8Jll>Ht.IX aH8-

JOl38TOpoB . 3Ta CT01h<a HMeeT BblllO,It HHqx,pMaUIDi H8 Ma.I'HHT*II C Y3-

KOLt ( 7 MM) JieHTOlt, KOTOp!iLt HCllOJil>3yeTCR KaK HaKOnHTeJil> , Bl:iBO,It H8 

tlH!PponeqaTl> H flPRMYJ) CBFI3l> C 3Jild "MHHCK-2" , "MirncK- 22" H 

IIP- 2II6C . 

.IIJui 3a.naHIDI Ha'IBJII>H!i.X npu6JIHieHHA npz o6pa6oTKe cneKTpoB Ha 

3BM lleHTpBJil>H8R CTOars rpynflli Al1-4096 ,ItOllOJIHeHa OCUHJIJIOrpaqx,aa CO 

CBeTOB!DII KapaH.llanJOM 
55/ . Ha paHHHX 3Tanax p83BHTHJI KOMILileKCa 

o6pa60TKB. HHqx,J».l8Ulm BeJiaCl> Ha 3BM " MlfifcK- 2 " HJIH "MHHCK- 22" , Ky

,Ita cneKT:plll nepe,It8BaJIHCl> llO JIHHHH CBR3H HJIH, I'Jia.mlliM 06pa30M, rry
TeM nepeHOC8 y 3KOlt M8rHHTHO£! JieHTill (Ha " MHHCK- 2 " MMeeTCR COOT

BeTCTBYilllHlt MBrHHT*H H Kali8JI BBO,Ita :rnqx,}:Ma ll}lll ). 

B .It8Jil>HeltmeM c noR:BJieHHeM ::JBM HP- 2II6C HHIJx>J:.18.llHJI nepe,~ta-

e TCR D OCHOBHOM H8 H e e . C flOMOI!ll>ll STOlt M8111IDW OCYllleCTBJIReTCR 

npe,ItB3pHTeJil>HM 06pa60TK3 CUeKTpoD H 'i8CT~HO KX UOJIH8R o6pa60T
Ka . 3Ha'IHTeJII>H8R '18CTl> HH4,x>J:t.18UlfM H3 Mal'IIHTHt.IX JieHT8X nepeHOCHT

CR Ha MOUUllie MaiiiKH!i: COC- l6(X) , COC-6500 H E3CM-6 , r.~te o6pa68Tili

BaeTCR CHCTeMOlt p83BHT!iX nporpww~ 8HaJIH39 C~O~!iX ClleKT-

posf34 , 4b/. 

KoppeJIRllHOHH!ie H3MepeHan ne,ItyTCR Ha HeCKOJII>KHX ycTaHOBKaX . 

~KTHBHiliM MeTO,ItOM HCCJie,ItOBaHHR CXeM pacnana RBJIRDTCR H3MepeHKR 

1-1 COBll8,IteHH!. YCTBHOBKH 3TOro THna nperepne;m p89BHTH6 OT Cpa.BI:Ili

TeJil>HO npoCTblX CHCTeM C 8H8JIOI'OBiiMH H tlH¢poBiiMH OKHBMH , OCHOBaH

IIl:lX '8 per,CTpBllHH KH4,x>IJ~8Ulm B MHOI'OK3H8JI1>Ht.IX aH8JIH38TOpax H 

3B.\f 56, 5? , ,ItO BlliCOKOa<fxt,eKTHBHOit CliCTeM!i TpeXMepHOI'O aH8Jm38 

THI18 <J-1- t ) C llOJIHOlt 38IUiCl>ll BCeit TpeXMepHOlt MBTPHU!i 06'beMOM 

4096x4096x4096 KaHaJIOB 3lf•i HP- 2II6C aa Mal'HBTHYJl JieHT"/bB/. 

riOC.IIe,ItHRJI CHCTeM8 6a3HpyeTCR Ha ITIJ.ll C O~Opo.IIHhiMB BpeMeHHbl

MH X8paKTepHCTHKBMH CHI'HBJIOB H HCllOJII>3yeT ,ItOCTHllellllR B p89BHT~ 

aJieKTpoHHOH T eXHKKR TO'IHO~ BpeMeHHOLt rrpHBH3KH K 3 THM C~Sit 
B pesyJibTaTe o~a ycTaHOBKa aa O,ItBo HSMepeHHe nos~er n onyqaTb 

KH4,x>}:Ma.uHil 0 1-1 COBU8,IteHMX H CHHM8Tl> BpeMeHHt.le pacnpe,IteJieHHR 
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Mex,IIy 1-KBaHTBMM , 'ITO ,It8eT HH4,x>}J¥18Uim 0 BpeloleHH llH3HH B036YE.AeH

HbiX COCTORHH!. 

B npouecce C03,lt8HHR H 3KCOJiy8TBUIDi STOLt YCTaHOBKH 6unH pas

pa60TaH!i ~KTHBHille MeTO~ 6blCTpoit COpTHpoBKH MHOI'OMepHOlt HH

¢oPMauKH I v, 6ea KOTOp!ix aarpaTbl npeMeHH Ha o6pa6orey HaMHoro 

llpeBHmaJIH BpeMR 3KCnepKMeHTa H C~eCTBeHHO CHKKaJIR 06myD ~K

THBHOCTl> CHCTeM!i. Ycnex B C03,ItaHKK CHCTIDl !i TpeXMepHoro aH8JIH38 

1-J COBn8,IteHHI, nOMRMO BbiCOKOrO Ka'leCTBa ,IteTeKTOpoB H cneKTpoMeT

pnecKO! aJieKTp<>HHKH, B 3H8'1HTeJII>HOI CTeneHH o6yCJIOBJieH BOSMOJt

HOCTRMH 3BM H CBR3aHHt.IX C HeD BHeWHHX ycTpoi CTB • 

ilawrTI> B 32 K , HaJIH'l.He HaKOUHTeJielt H8 MarHHTHt.IX ,ltHCKaX H 

neHT8X ll03BOJIRDT OflTHMH3Hp0BaTl> npoUeCC!i H8~nJieHHR H COpTHpoBKH 

HH¢oJN8.lll!H. AJI!{aBHTH0-llWWOBOLt H rpa<IH'teCKHlt ltHCnJieH B CO'IeTaHHH 

c pasBHTHM nporpaMMH!iM o6ecne"!eHHeM .ItJIR .ItHMoroooro p exHMa pa6o
Tbl o6ecne~~ Y.It06HuA H HB.Ite~a KOHTponL H ynpaBJieHHe aKcne

p HMeHTOM 5B • 
ilOCTaHOBKa HCCJie,ItOBaHH! yrJIOB!iX KOppenRllKLt R,ItepHoro HS~e

HHR KOpoTKOllHBYll!HX H30TOfiOB, B TOM 'I:HCJie H8 IIy'll(8X KOHOB OT MaCC

cenapaTOpa , ,ItOJillH8 OTmrtmTl>CR OT 8HaJIOrH'IH!.IX HCCJie,ItOsarorlt .ll.iiR 

,ltOJirollliBYI!IKX H30TOUOB. Co3,ItallTCR YCTaHOBKH C 6oJil>WHM 'IHCJIOY ,Ite

TeKTOpoB, OKIJYXBDIOOC HCTO'IHHK R,ItepHOI'O H3JIY'{eH.WI. ilOJie3HM HHqx,}>

MauHR perHCTpKpyeTCR HeCKQJIDKHMK llapaMH ,IteTeKTOpoB1H COOTBeTCT

BeHHO COK~aeTCR BpeMR , He06XO,ItiD~Oe ,ItJIR H860pa CT8THCTKKH . TaR , 
'leTupeX,IteTeKTOpHaR YCTBHOBJ<a B CpaBHeHHH C .ItBy X,IteTeKTOpHOit ,ItaeT 

BHKrpbiW B meCTl> pas , a CeMH,IteTeKTOpHaR - B 2! pas . 

llpH aTOM , O.It.IISJ<O , ycnolKHReTCR annaparypa or6opa noneaHolt HH-

4,x>pMal(Kll H ,ItJIR ee perUCTpa.!.lilli yxe Tpe6yeTCR Bll'IHCJIHTeJibH8R M8111H

H8 C ,ItOCT8TO'ffiWA 06'beMOM onepaTHBHOlt H BHeWHelt llaMRTH . 0CJIOJtHRD

~ MOMeHTOM RBnReTCR H HeOOXO,ItHMOCTl> YHH¢HKallHH (nporpru.~!iM 

nyTeY) BCeX cneKTpoMeTpK'ieCKHX TpaKTOB , 'IT06!l IAO.a:HO 61iJIO Cp.1M!!p0-

B8Tl> HH4,x>}J¥18Ulm, llOJ!y'laeMYJJ aHaJIOI'lf'DllDlH napru.m ,IteTeKTOpoB • .IIJui 
~KTHBiliOI'O HCll0Jib30B8HliR ycTaHOBKH UO,It06HOrO p<>.Il8 BallHO OllTHMH-

3HpoB8Tl> >! MaKCHMaJil>HO 3BTOI.!8TU3HpoBaTl> npoueccbl HaKOrLIIeHM H 

COpTHpoBKH IDI4,x>J:tA8lllffi. 

AHa;roroBM qacrb aJieKTpoHHKH qerupcX,IleTeKTOpHoa ycTaHoBKH/59/ 

C06paHB H3 TBKHX lle CT8H,It8pT.IWX 6JIOKOB, KaK H aJieKTpoHHKa CH

CTeMbl 1-1- t aH8JIH3a 1581. UH~BM qacTI>, BK.IID'IM AUII H CHCTeMY 

CBR3H c 3B~. paspa6oraua B CTaH.IlapTe KAMAK. B .ItBJil>HeAilleM rrpe,~tno
naraercR p83BHTb CHCTeA~ ,ItO CeA~eTeKTOpHOrO B8pHaHT8 H HCllOJil>-

30BaTl> ee u:a JlY'D<8JC HOHOB Macc-cenapaTopa (IIpo:rpru.lMli HCHAIUI- 2). 
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!:i . 3aKJm'leHHe 

0nHC8.HII8JI CHCTeMa H8'18JI8 C03,U8B8TbCJI ¥1 3KCil.J!Y8THp0D8TbCJI C 

I 9G5 rona. Ilpol(ccc pa3DHTM weJJ no nyTH HapawHBaHM ypoBHe~, pac

wv.peHH.R OO'hCMa ooopy,noBaHM Ha Ka.liUlOM H3 HHX, conepweHCTBOBaHH.R 

CB.R3el1 Mel!Uzy YJX>BH!IM!i, paaBHTHJI nporpaM?.ruoro ooecneqeHIUI . B Hac

'I'Oillllee BpcMSl BC.JlYTC.R p800Ti1 no Bl!e.llpemrn HODOA BH'l.HCJJHTCJJbBO!l 

TCXHMKH. 

K 1 9'10 rorzy CJJ01U1JI8Cb CHCTeMa , BRJIIO'iaJ(JJlaR TPH nepaux ypo:e

H.R, KOTOpa.R 1103DOJIM.Ila nOJJBOCTbll nepecTpoHTb BCCb npol(eCC HaJ<Oll

JICIIH.R H OOpa60TKH cneKTJ)OMeTJlH'ICCKO!l HH!fx>JJ>!auHH . IlepecTpolh<a 011-

JJB. OCH0Ba118 HO Tpex qru<ropax : B03M0l!Oi0CTH nepeHOC8 HHqo:p.~awm C 

8H8JJ138TOJ>OB 118 3BIA no .1liDlltll CB.R3.H HJIH qepe3 ;13rHHTHYlJ JJeHTy , 

nolUUill'ICHlm K 3B'd OCK c KOMilJIP.KCotA nporprun.~ 131, ooecne'IHMiliiKX 

onepaTHBH~ KOIITaJ<T 'leJIOBeK - ManiHIIS. , llOCjaiiOBKe HB. 3lJii XOJlOIDO 

38peKOMeu,nonanwell ccO.R nporpru.v.ni "KATOK" 
191 .IVI.R p8.3JJOl!tCHH.R Ha 

KOMnOHeHTIJ CJJO&HIJX yttB.CTKOB cneKTpa . 

GM3H 8H!l.llH38TOJ>OB C 3BiA HCKJIXl'IH.ID! HeOOXO,IlHMOCTb Bll'ICp'IH

BaTb CTICKTp!l .Il.II.R 00pa00TKH H nepeHOCHTb HX Ha MaiJrnHy Ta.KHM He*" 

cfleKTHBHW~ cnOCOOOM, KBK npo0HBKB nepqoKapT HJIH nep!Jx:>JJeHT!-1. 

l~c OCK noaBQnHJ!o aBTOMaTH3HJ>ODBTb Tpy.noeMKH!l rrpouecc 

p83MeTKH CTICKTJ>OB C UeJtbll 3a.lla.HM H8'1aJJbHHX npHOJnllr:emdl H l'p8HHU 

y'iSCTKOB - BXO.IIHO!l HH4X'Jl>llll.IHli , HCOOXO,UKMO!l ,ll.ll.R pa60TU nporpaMMIJ 

.ncKOMn03HUHH MY~THTIJJeTOB cneKTpaJJbHIJX JIHHH!1 . 
Pa3MCTKa cnCKTpa (4096 KallaJJOB , nop>mKa roo .ID!HHII) c no

MO!I.Ibll OCK nepe,n OOpa60TKOII 381!HMaeT y OnUTIIOrO onepaTOPa IICCKO~
KO .nec.RTIWB MHHYT . Pa3Me'!eHHuc y'lacTKH aBTOMaTa'lecKH 4t>Jl>IHPYJ:lT

CJI nporpaMMOII B liYJ!UiOM !fx>IJ.ISTe H 38nHCIJB817l'C.R HB Ma!'HHTHYlJ JJeH

Ty . IlOCJJC p83MeTKH 3BJIYCKaeTCJI nporpaMMB., KOTOpa.ll llOCJie

.llOBBTCJlLHO B!l6HpaeT ytt8CTKH , o6pa68TIJBaeT HX H pe3y~TB.TIJ BIJflO

~T Ha ne'laTb H nep¢oneHTy . 

TSKHM oOpa30M, anepBHe B OHHM H cTpaHax- yqacTHKUax 6UJJ co3-

.na.B KOMTIJJeKC, o6ccne~ MaCCOBYlJ 8DTOM8TH3KpOBaHHYlJ 00pa60T

KY cneKTJlOMCTpH'!eCKOII HH4X'pMB.lllrA , HST.Grna.R C npol(ecca ee HaJ<OllJle

HH.R H C6opa H KOH'Ia.R TO'IHWI onpe,neJJeJmeM napa.MeTpoB JIID{}{I! CJIO&

HHX MY~TKnJICTOB. 

3a BOCCI~ JICT 6WIO o6pa6oTaHO OKOJIO 4CXXJ cneKTpoB, B KOTQ-

pHX co.nepli8JIOCb 6o.llee HX)()()O CJIOlOlliX yttacTKOB . livlo oTKpllTO 

cal:lllle 400 HOBilX nepexo.non , ycTaHOBJieHo OKOJIO 100 ypoBHell; no 
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3TUM .lla.HHHM TIOCTpoeHU ,llCC.flTKH CXeM pacna,na , npoae,neHa CHCTeMaTH

KB cnollcTB cq,epu'lccKHX 11 nepexom1ux R.nep a oOJJaCTH l' - 40 n N 
- 50 (Crol)H'I8CIG!e). Z> 50 H N< 82, 7 = 8! H Nl II6, r = 84+87 H 

N L. !26 I Ol. a T8Kllte AeriJ.IHJ>OBaHH!iX .cmep pe,I0<03eMeJ!bi!IJX 3JJCMCH

TOB .IVI.R Io0~A~l90 61 • 

Ha Oa 3C 3T0£1 CHCTCMU 6Wia pa 3BHT8 TCXHHKa npeUH3HOHHO~ co(-, 

fi -, 1-cneKTpoMeTpiD! C rmll , C03,U8.1!8 CHCT8M' HOJ:tdaJICft ,IWl KaJJ.H0-
poBKH CTICKTJlOB no 3H8pr'IDI H HHTCHCKBHOCTH 361, TIO.!U'OTOilJlel! K 

H3.1laHHD aTJiac cneKTJ>OB OoJJee 180 1£YKJlll.l(OB. 

Ilo,llKJ!vqeune B CHCTCMY ~eTBOpTOrO ypoBJUI ll03BOJ!Rn0 TIOCTB.BHTb 

o6pa60TKY HB Oo~ee BliCOKYD CTyn8Hb 38 cqcT C03,Ua.HH.R H HCTIOJ!b30Ba

HH.R BllCOKOaqxpeKTMBl)HX nporpaMM. TOJ!bKO HS lXJCM-6 CHCTCMO!! npo

rpaMM "SIMP" 134 
6HJJO o6pa60T81i0 38 !974- !976 r0.lt!l 60J1Ce 1500 

cneKTpoB rrpB HCCJJe~OBaHHH BliCOKOCnMHOBHX B036~eHHHX COCTORHRU , 

B03IDO<a.JlllRX TIJlH 3axBaTe OTpliUBTeJibHHX TIH-Me30HOB R.npaMH / 62/ . 
CBI:lllle TliCH'IH cneKTpoB , noJiy'ICIUIUX Ha ycTa.Ho~e "Cill11!", oOpa6oTa-

HO Ha 3Toi! Mannme 3a nocJJe.It!iHe .naa ro.na 4 7 I . 
}fa I<OppeJlSIUHOHHUX yCTSHOB!<aX npoae,neHl:l COTHH MHOrOMCpHHX 

H3MepeHHi!, TI03B0.1IKBIIIHX TIOJIY'U!Th 00WKpeyD HH!fx>IJ.IauHil 0 1-1 H 

e-1 co~eHRHX, 1-1 H C-1 yJ'JIOBllX KOppElJl.RlUtUD{ H BpeMei:IH JKBSHH 

D030YJIUlCHHHX COCTORHH~. 

l1cnoJ!baoBaHne nporpaMMU 3!<cnpcccl!oro aHaJJH3a no3DOmtJio npo

necTH mHpDKHC pa~OXHMH~CCKHC HCC~C.IlOBBHRR , B npouecce KOTOp!iX 

OHJJo U3MepeHo u n anTOMB.TH'ICCKOM pel!OOI!e o6pa60TB.Ho 6o~ee 9000 

raMMa-cneKTpoB • 

ABTOM8TH38UHfl !fx>TOMCTpUJlOBaHHR CfleKTporpaMM fi03BOJJHJJ8 B COT

IIH pa3 YCl<OpHTb Tpy,noeMKH~ npouecc 00p800TKH cneKTpoB KOHBepcH

OHHHX 3JJCKTpclHOB H TIOCTaBHTb ero 118 TBCp.n:yil KOJn1~eCTl3CH!f'JlO OCHO

By. 3a COMb JJCT OWIO 00p800Ta.HO C TIOMO!I.Ihll N~ OoJJee 500 nJISCTH

HOK-cneKTporpaMM, pa3pa6oTa.Ha MeTO.IWKB H3Mepemd! H a.HB.ID!aa cneK

TpoB, TIOJJY"8Cl.n.JX Ha CilCKTporpa4>aX , TIOJIY'!eHa 00WHJ)H8Jl HHqop~8UH.R 

0 KOHBepCKH ,ll.ll.R MIIOrHX JlCCJlTKOB pa.ll.HOaJ<THBHUX H30TOTIOB. 

TarutM o6pa30M, OJIB.rO,UB.P.fl KOMIUICKCHOMY no,nxo.ny, BKJID'iamtCMY 

paapa6oTJcy CilCKTJ>OMCTpH'I8CJ<Oti MCKTJ>OHHKH H B.BTOM8TU'!CCIG!X 

YCTpoi!CTB , COS,UaHKIO YCTaHOBOI< MHOrOMepHOrO 8HaJIH38 , CBR3.RM Mel!UJY 

annapaTypo~ pa3HHX ypoBHell 11 pa3pa6oTKe nporpaMMHoro ooecneqe-

Hli.R 61:L11a C03.Ita.H8 t.IHOr0YJlOBHeBa.R CUCTeM8 Ha.KOllJJeHH.R H 06pa6oT:KH 
cneKTJ>OMCTpif'IeCKOft HH4X'J:N8JlHll. 3Ta CHCTCM8 , 6JI.aro,napli pa3BHTHIJ 
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H HCDO.IIb30BaHlW HOBHX Texllli'leCKKX B03MOJ!!.HOCTe.i! , llOSBOJD!JIB. B Te'le-
HHe 1!:1b~1~9 I"',AOB BWIO.IIllUTb Ha 6a3e CmixpoUltl~.IIOTpoHa .IIRJI 
0t1ffi1 06U1Hpf!YD nporpaMMY HCC.'Ie,llOBaill!il D OOJ!BCTif R.nepHO~ CllCKTpo
CKOmUI HeiiTpoHO.lletPIIUHTHWC >i30TOllOB. 
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