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:BaeaeH!Ie 

_ B pa6oTax '/1-3 ,5-7 • 14/ 6binH. onucaHhi aKcnep!IMeHTanbHhie ycTaHOBKH 

Ha 6ase .3BM "MHHCK-2" II Me'I'OJJ,bl M8WIIHHOfi o6pa60TKH HaKonneHHOH cneK

TpOMe'I'pH"'eCKOfi HH~op~aU!IH. 
' 

KacaHcb B03MO)KHOcTefi npHMeHeH!I.II 3BM 11 MHHC,K.-2·11
, Heo6XOJlHMO OT-

MeTHTb 8HanH38TOpHhie pe)KHMhl H npe)K):le BCei'O CHC'I'eMy _JlBYXMepHOI'O aHa

nnsa I"8MM8-I"8~M8-COBUaJJ.eHHH C nonynpOBOJJ.HIIKOBb!MH JleTeKTOp8MII H O'I'- , 

6opoM none3Hofi. HHijlopMaUHH MeTOJlOM unljlpoBhiX OKOH 8 npouecce aKcnepHMeH-

: Ta 
15

•
61

• PM ljlusnqec~!IX RccneAoaaHHfi /8-12/, Bhmon~eHHhi~ Ha ycTaHoB~e,. 
OUIIC~HH~t!> B, /5,6/ 1 . UOK83an. BhlCO,KYIO ,a!jJ!jJE:7K'I'!IBHOC;t'b ilOJJ.06HbiX CIIC'I'e.M, 

CneayeT O)KHA8Tb 1 "'TO ee np!IMeHeHne OKa)Ke_TC.II a¢¢eKTIIBHbiM np~ nsy"'e

HHH CBOHC'I'B .II!lep MOHOH30TOUOB nocne HX npeJJ,B8p!ITenbHOI"O pasaeneH!I.II , 
. ' 

Ha Macc-cenapaTopax,oco6eHHO B Cny"'ae HCCneJJ,OB8HHH KOp~'I'KO)KIIBYWIIX 

HS~Tonoa no npoi"paMMe SICHAnn /16,17/, C _noMowbJO .3BM aeAeTC.II pe

I"HCTpauu.II HH!jJOpM8UHH C !jJoronnaCTHHOK, nony"'aeMb!X Ha 6eTa-cneKTpOI"pa-

. ljlax /15/, ~epeaaqa' IIH!jJOpM~UHH H3 8HanH38TOp;B THU~ 11TeH30p 11 C aMnnn

TyJlHO-~~!jJpOBb!MH npeo6pa30B8Ten.IIMH (AUD) H~ 4096 KaHanOB H JJ.p, 
' i' ' ' . ' / 

npyi"aH ()6naCTb ncnonb30B8HH.II '3BM II MHHCK-2 II O'I'HOCH'I'CH K, o6pa6oT-
. . 

Ke cneKTpoMeTpH"'ecKofi H~ljlopMa_UIIH. HpHMeHHeMhifi B HacTo.11wee apeM.II M~-

.r·oa o6pa60TKH OCHOB8H Ha _ll:Cnonb30B8HIIH JlHCnneH ·- OCU!Innoi"pa!jJa CO CBe

'I'OBblM KapaHJlaWoM ( OCK). 3To o6e~ne"'HBaeT B03MO)KHOCTb onepaT~BH~fi c~~31I 
9KCnepHM9HT8TOpa KBK C_ ycTpo_fiCTBO~ BHSyanb~OI"O npeJJ.CT~BneH~H HH~Op

M~UHH - OCUHnnoi"pa!jJoM, T8K H. C 3BM - "'epe3 CBeTOBOH K8p8HJl8W H COOT-
·. ' 
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BeTCTBYIOIIIHe CHMBonhi, aanaiOu:iHe Ha'Jano onpeneneHHhiM nporpaMMaM ·· o5- · 

paoOTKH. TionooHaSI Opi'8HH38UHSI OCTaBnSieT 38 8KCnepHM9HT8TOpOM npaBo· 

npHHSITHSI OKOH'IaTenbHoro pemeHHSI c y'leToM ero onhiTa. B pSine ony5nuKo

BaHHhiX paoOT 11 •
2

•3 •6 •13/ llO!l'19pKHB89TCSI BbiCOK8SI CKOpOCTb 1 aiflifleKTHBHOCTh 

H TipOCTOTa npouecca oopaOOTKH ll8HHbiM MeTOllOM OOnhillHX M8CCHB.C>B cneK

TpOMeTpH'19CKOii HHiflopM8UHH. 

KaK H cnenoBano o~HnaTh, onHo~peM~HHOe pa3BHTHe llBYX aTux·HanpaB

neHHii npHMeHeHHSI 8BM B TeXHHKe Sinepaoii cneKTpOCKOnHH OhiCTpo npuBeno 
• I 

•K TipOTHBOp9'1HI0 1 Bbip83HBill9MYCSI B npaKTH'I9CKH KpyrnocyTO'IHOfi aarpy:>KeH-

HOCTH 8BM .npu BCe. B03p8CT8IOIUHX llOTpeoHOCTSIX B M8IllHHHOM BpeMeHH (cpen

HecyTO'IH8SI aarpy3K8 8BM 'MHHC.K-2' Ha 1969 r. COCTaBnSieT 22 'Jaca),. 

Hau5onhmHii cnpoc c TO'IKH apeHHSI noTpe5neHHSI MaiDHHHor6 BpeMeHH 

HM9IOT llB8 pe:>KHMa: H3 8H8nH38TOpHbiX - pe:>KHM llBYXMepHOI'O aHanH38 C . . 
UHiflpOBbiMH .. OKHaMH, H3 pe:>KHMOB oopaoOTKH - npenBapHTenhHaSI oopaoOTKa 

. . :. : ' . 
c ncnonh30BaHHeM nHcnneSI paaee HaKonneaaoii .Ha¢opMaUHH H non~oTOBKa 

HCXOllHbiX. ll8HHbiX K .. nocneny~IU~fi OKOH'IaTenhHOfi MaTeMaTH'IeCKOfi oopaoOT~ 
Ke -~Toft HHiflopMaUHii Ha oolihniHx 8BM. 

... EcnH nmi oobi'IHOI'O ~n·aoMepHOI'O aiianH3aTopHOI'O pe:>KHMa HCTIOnh30Ba

HHe 8BM npaKTH,:IeC.KH He naeT npeHMyiUeCTB . no cpaBH9HHIO. c MHOI'OK.aHanb...; 

HhiMR aHaniwaTopaMH, To B oTHomeaHH nByxMepaciro .alianua·a coBnanemrii 

nonmKeinie uaoe. He6onhiiiHe nepenenKH B. 8BM B co''J~~a~~~~ c .nporpaMMHOii 

opraHH38UHeii ee. paoOTbl TI03BOiiSIIDT C03.tiaTh aifl¢eKTHeHbiii pe:>KHM. llBYXMep~ 

HOI'O aaanH3a C yc.TaHOBKOii CBeTOBbiM · ·KapaHnaiiiOi:.t. 'tm¢p0BblX,. OKOH no OllHO- · 

MepHoMy cneKTPY onH·oro na iaHanoB. l1MeHH'o npHMeHeHHe 8BM o5ec-

ne'IHBaeT I'HOKOCTh CHCT9Mbi llBYXMepHOPO aHanH3a B ycTaHOBKe· UH¢pOBbiX 

. OKOH 1 Opi'liHH3aUHH HaKonneHHSI H npencTaBneHUSI HH¢opM8URH B npouecce 

aKcriepHMe~T~ /6/ •· B a'ToM OT~OIIIemiii. cymecTBYIOIIIHe MHOI'OKaHanhHhie 'a~a-
. ' I 

nH38TOpbi na)i{e npH Hann'IHH nocTaTO'IHOI'O OO'beMa naMSITH cymeCTBeHHO 

ycT.ynaroT 8BM · ri Hy:>Kna!oicSI B 5onhiiiHX riepeneni~X. 11 nooaBneHHSix. 

c Jlpyroii CTOpOHbi, OOzlhiiiOii OO'beM. HHiflopMaUHH B B'ni:ie' cneKTpOB Tpe-

5yeT 3Ha'lliTenbHoro MaiiiHHHoro BpeMeHH nnsr o5pa5oTKH. HanH'IJe. imclmeSI 

noa'a'anSI~;··~·p;aHH3~~~Th 'o5pai5oTKY cn~KTpOB ~ :nBa'.;Tana:. 

.. ;; . '' l )'r{p'eaBapHie~:6aa·si 6op~6o~Kll npbc·~~IX cneKTpOB • HnH. y..Jac~Ko~ C xo-
___ , ·- ·• : .. r .:-. 1 ·. .z; ··-. -~ • ' . · '; ·: .-:. \ 1 • .. • ·. --.- _ ~ : • : • .--. •·· •• • -- '.,_ ·- . , • • • • 

pOIIIO paaneneHHbiMH TIHKaMH TipH TIOny'leHHH HHiflopMaUHH 00 OCHOBHbiX napa-

4 
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MeTpax cneKTpoB H paaMeTKa cno:>KHhiX y'laCTKOB c .. Hepa: 

nn.SI nocnenyiOmeii. nepena'ln nonroToBneHHhiX naHHhiX 1 

·.2) MaTeMaTH'IecKaSI o5pa5oTKa Ha. oonh~oii SBM 

cneKTpOB ·no· cneuHanbHbiM !JPOI'p8MM8M C nony'leHHeM Jl 

. ooi.eMa· HeOOXOllHMbiX· napaMeTpOB • .Unsr · nepBOI'O 8Tana - . 
. \ . 

CTieKTpOB H pa3MeTKH CnO:>KHbiX ·-· HCTIOnb30B8HHe oOnhiiiHX 

H01 T8K; KaK Ha .8TOM 8Tane,. BO-nepB!>lX1 BenHKa ponb Oil• 

IIIei'O H pa3Me'IaiOIII9I'O Cll9KTp 1 H1 BO-BTOpbiX
1 

-8BM Bb!TIC 

Ho Hecno:>KHhie Bhi'IHcneHHSI, BTopoii ·a Tan Tpe5yeT 5onbiiic 

neHuii H, cnenoBaTenhHo, 8BM BhiCOKoro Knacca. 

KaK noKaaan aaaima, 8BM ~~HHCK-2"; HecMoTpSI H 

HeBbiCOKoe obiCTponeiicTBHe, npHpaooTe B HeKoTopbiX pe:>K 

B cpenHeM. :Ue · 6onee '!eM Ha 10% oT .o5mero BpeMeHH, aa 

pe:>Kn~OM• 8To o5ycnoBneao 

- B pe:>KHM9·llBYXMepHOI'O aHanH3a- OI'p8HH'I9HHO 

coBnaneHHii (290 y. 2000, coobiT./ ceK), ·' · ., 

- B pe.iKHMe nepe]la'IH IIHc!JOpMaUIIH - 0/lHOKpaTHblM IICI 

B pe:>KHMax ne'laTH, nepiflopaunH H BhiBona HH¢o! 

IInH I'pa.ifJHKOTIOCTpOHTenb - Manofi CKOpOCTbiO paoO'l'bl Bhi: 

- B. pe:>KIIMe o5pa6oTKII c ·IIcnonh30BaHueM Jliicnnesr .

B ObiCTponeiiCTBH,II . II peaKUII~ 8BM H 'lenoseKa II Heoox 

BpeMeHII .Ha OOllY:MbiB8HHe 8KCTI9IliiM9H8TOpOM KOHKpeTHbl 

llpiiHSITHeM·,TOI'O HnH HHOI'O peiiieHHSI. 

H II:>Ke, oniiChiBaeTi:::sr, pe:>KIIM coBMemeHusr, BhmonHeHHhifi 

ll03BOnSIIOIUIIfi llOBblCIITb aifl¢eKTHBHOCTb ee IICTIOnh30B8HIISI B 

Ca 38/l8'I 1 . CBSI38HHbiX .CO Cll9KTpOMe~piiefi. 

OniicaHHe COBMeiUeHHoro_pe:>KIIMa 

· TiyTeM ae5o~hiiiHX no6aBneHHii ~ cxeMy, 8BM (piic. 

MO:>KH~IM HCriOnb30B8Tb BpeMSI Me:>Kny pei'HCTpauHeii COObi~ 

HoMepaoro nnii nByxMepaoi-o aaaniiaa nnSI paooThi 8BM no 

MaM. Tipu aToM BpeMSI Me:>Kny perucTpauHeii. coobiTHii o~ 
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eHHhiM · nporpaMMaM · o6~ · 

:nepHMeHTaTopoM npaao 

lhit:a. B pSiae ony6nHKo

CKopocTi., acjJcpeKTHBHOCTb 

lonbll!HX M8CCHBOB cneK-

3HTHe llBYX 9THX·HanpaB

)CKOnHll 6b!CTpO npHBeno 

~rnocyTo~Hoil aarpy~eH

~awuHHOM BpeMeHH (cpea

:TaBnSieT 22 ~aca), · 

IllS! . M8ll!HHHOrO BpeMeHli 

llBYXMepaoro aaanHaa c 

lBapHTenbH8Sl ~6pa60TK8 

~OpM8UHH H noa~OTOBKa 

IT9M8TH~9CKOll 06pa6oT-

>ro . pe~HMa HcnonbaoBa-

IBH9HHIO C MHOrOK,aHanb...; 

r§ aHanl;!Sa COBnaaeHHll 

>'~eTaHl!H C nporpaMMHOll 

;fiBlih!ll. pe~HM . llBYXMep

:incjJpoi:l~nc'. OKOH no OllHO-

iiMeHeHHe 3BM o6ec-

. B ycTaHOBKe UHcppOBh!X 

mqJOpMaUHH B npouecce 

re MHoroKaHanbHhie aaa-

:1 ttaMSITH CYIU9CTB9HHO 

: n .ao6aBneHHSIX, 

11 B BHA~ cneKTpoB Tpe:

;OTKH; HanF.t~!ie l:ll!cnneSI 

. ·aTana: 

>Ol3 Hnl! yt!acTKO~ c'xo..:. 

UHH o6' ·~cHdB.Hb!X, napa-· 

I 
I 

I 
i 

MeTpax cneKTpOB H pa3M9TKa CnO~HhiX y~aCTKOB C .:HepaaaeneHHhlMH nHK8MH 

nnsr. nocnenyiOmell: nepenaTIH. nonroToBneHHhiX naHHhiX Ha 6.onhlllYIO 3BM,, 

·.2) M8T9M8TH'i9CKasr. o6pa6oTKa Ha. 6onhll!OH 3BM. cnomHbiX y~aCTKOB. 
cneKTpoa.· no· cneunanbHhiM nporpaMMaM c iwnyTieaneM nocTa TO'IHO nonaoro 

OO'beMa· He06XOllHMh!X napaMeTpOB, nnSI nepBoro 9Tana - o6pa60TKH npOCTh!X 

cneKTpOB H pa3M9TKH cno~HhiX ·- rrcnonb30B8HHe 6onhll!HX .38M HepaUHOHanb;.. 

Ho, TaK. KaK · Ha. aToM aTane, Bo-nepB~Ix, aenrrKa ponb onepaTopa,. nccneayiO

mero H pa3M9'i8IOl!Iero Cn~KTp, H, BO-BTOpb!X1 ·38M BhinOnHSieT OTHOCHTenb_; 

Ho HecnomHb,Ie BhiTincneanSI •. BTopou· a Tan Tpe6yeT 6onbll!oro o6'heMa Bhi~Hc

neHHil H, cnenoBaTenbHo, 3BM BhiCOKoro. Knacca. 

KaK noKaaan aHanna, 38M '~MHHCK-2", HeCMOTpSI Ha ee OTHOC.HTenbHO 

HeBb!COKOe 6b!CTpoaefiCTBH9 1 npnpa6oTe B HeKOTOpb!X pe~nMaX HCnOnhayeTC.SI 

B cpenHeM He· 6onee TieM Ha 10% OT o6mero apeMeHH,aaHHMaeMoro naHHhiM 

pe~H!'10M• 3To o6ycnoBneao 

- B pemHMe·aByxMepHoro aHanHaa 

coBnaneHHfi (2pO +- 2000, co6biT.I ceK), · 

orp8HH'i9HHOH HHTeHCHBHOCTb!O 

- B peiKHMe nepeaa'll! ·IIHQJOpM8UHll - OllHOKpaTHh!M HCn.onb30B8HiieM .38M,· 

B pemHMaX ne'laTHI · nep<jJopaUHH H BhiBOJla HH<jJOpMaUHH Ha nnC?TTep 

Hmi rpaqJHKOnOCTpOHTenb - Manoii CKOpOCTb!O pa60Thl Bh!XOllHh!X ycTpOUCTB, 

- B. pe~HMe o6pa6oTKrr c ·Hcnonh30BaHrreM aHcnneSI - HecoH3MepHMOCThk; 

B 6biCTpoaefiCTBII.H . H peaKU!!~ 3BM II 'ienoBeKa H He06XOJlHMOCTbK:i, 38TpaT 

BpeMeHH .Ha o6JJ.)7MhiBaHHe sKcnepHMeHaTopoM KOHKpeTHhiX 1aonpocoa nepen 
" ' . . 
nprrHSITHeM , Toro 1mu HHoro pe!lleHHSI. 

• HH~e, OnHCh!BaeTCSI, pe~HM. COBM9ll!9Hl!SI, BhinOnHeHHhlll Ha 38M" ''MrrHCK-2 "
1 

n03BOnSIIOIUiill nOBhlCHTb acpcjJeKT!!BHOCTb ee IICnOnb30B8HHSI B pell!eHHII KOMnneK-. 

ca aaaa~,. CBSI3aHHhiX .co cneKTpoMe:prreil. 

OnacaHHe coBMell!eHHoro_pe~HMa 

. TiyTeM He6o~bll!HX 'no6aBneHHll B c~eMy, 3~M ( pHC, 1) OKasanocb B03-

MO~Hh!M HCnonb30B8Tb Bp9MSI Memay perHCTpaUHefi C06b!THH ,B pe~HMe Oll

HOMepHoro HnH llBYXMepHOPO aHanH3a anSI pa60Tbl 38M no apyrHM nporpaM-
• • . c 

MaM. Tip!! 9TOM BpeMSI Memay perHCTp8UHeil_ C06b!THU. OT~OllHTCSI Ha 11.306-
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pa*eHRe o5pa5aTbiBaeMoro y'IaCTKa cneKTpa; OnepauRsr· '~BbiBOJl Ha oc'uRn

nor.pa4J.. /2/ npRHSITa B .Ka'IeCTBe 4JoHOBOH, . BbinOnHeH1i:e ee npeKpamaeTCSI 

C nocTynneHR9M CHI"Hana I"OTOBHOCTH nH5o OT CRCT9M 0JlHOM9pHOI"O · HnH JlBYX

MepHOI"O aHanRsa, nR50 OT CBeTOBOI"O KapaHJlallla {CK) np!J HeOOXOJlRMOCTR 

BbinOnHeHRSI- KaKOH-nR50 notlnporpaMMbi, nocne 'I9I"O npOHCXOJlHT B03BpaT K 

onepaumt "BbiBOJl Ha ocuannorpa4J". 

IlpROpHTeT · OTJlaeTcsr aHami:saTopHoM.Y pe*RMY. B · JlanbHeiiiiieM pa5oTa 

cricreMbi 5yJleT. paccMaTpRBaTbcsr· Ha npaMepe JlBYXMepHoro aHanRsa, KaK 

5onee cnO)KHOI"O H3 aHanR3aTOpHbiX p9)KRMOB, Ha PIIC, 2 npe_qcTaBneHa 5noK

cxeMa BKniO'I9HRSI 38M B pe*HMe COBM9UI9HHSI, flapannenbHO C JlByXM9pHbiM 
. ' 

aHanR30M B9Jl9TCSI nOJli"OTOBKa RCXOJlHbiX JlaHHbiX. JlnSI nocneJlyKimefi aBTOMa-

TH'I9CKOH o5pa50TKR HaKonneH,HOH paHee HH4JopMaU~R, flporpaMMbi COCTaBne

Hbi c ,y'IeTOM B03MO)KHOCTR o5pa50TKH Ha 38M uMRHCK-2 .. R .. E3CM-4 n, 

. t' '' 
Ha cneJlyiOUieM :arane npeJlycMaTpHBaercsr JlOpa5oTKa ,nporpaMM Jlnsr o5pa5or-

KII RH4JopMaURH Ha 38M "E$CM-6u H BKniO'I9HHe H3MepHTenbHOI"O KOMnneK':'" 

ca OTJlena SIJle'pHOH cneKTpOCKOnRR na5opaTopRR SIJl9P_HbiX npo5neM OIHU1 

B_05IUeRHCTRTYTCKYIO CHCTeMy o5pa50TKR RH4JOpMaURRo . ' . . . . 
.Qnsr p9)KRMa COBMElrll9HHSI OnepaTHBHaSI naMSITb MaiiiRHbi (8192 ,cnoBa no 

37, paspsrJlOB B Ka)I{JlOM) pacnpeJlensreTCSI cneJlyiOIURM o5pasoM, Ha o5pa5orKy 

OTBOJlsrTcsr nepBbre 1536_-cnoB, Ha aHamw - 6656 cnoB. 113 6656 cnoB 512 
' ' 

3aHI!MaeT TaK Ha3biBaeMaSI IIIKana R HHTerpanbHbiH cneKTp COBnaJleHRH, flpH-

'I9M B nepBoM .. :aTll)Ke .:arax srqeeK pacnonaraercsr III Kana, onpetlensrromasr B 

JlanbHeii:n:ieM pa3M9IU9HH9 cneKTpOB COBnaJleHHH. B naMSITH. 38M •. llJKana 4Jop-. 

MHpyercsr c noMOIIIbiD CK no OJlHHO'IHOMY c_neKTpy, Ha5pa.imoMy npeJlBapHTenb

HO B Te'IeHHe KOpOTKOI"Q Bp9M9HH, HnH BBOJlHTCSI C 'nep4JoneHTbi nocne Bb!50pa 

COOTB9TCTBYIOIUHX y'IaCTKOB cneKTpa no H3BeCTHOH Kan.H5pOBO'IHOH KpHBOH 

AUIT. Bo BTopoM :aTa)Ke STHX 512 srqeeK noMemaercsr HHTerpanbHbiii: cneKTp 

COBnaJl9HHH. C nOJlCB9TKOH Bbi5paHHb!X y'IaCTKOB, 

B ocranbHoii: 'Iac_TH naMSITH ( 6104 cnoBa) 3BM pasMemarorcsr cneKTpbi 

COBnaJl9HHH. 803MO)I{Hbl pa3nH'IHb19 COOTHOIII9HHSI .'IHcna cneKTpOB COBn8Jl9HHH 

H !IX 'JlnHH~ TaK, HanpHMep, llpH' 4-:aTa)KHOM pa35H9HHH MaiiiHHHOI"b cnoaa MO)K-

HO HMeT:b: l ~ 

HnH'48 cneKTpOB no'512kaiiarioB, 

Hnl! 24 cneKTpa no .1024 KaHana;' 

Hnl! 12 cneKTpOB no 2048 KaHanoB 

· ...... 

6 
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H. 1 Tollo .Bee. H905XOJlHMbl9 nporpaMMbl .H C'IHTbiBaeMb!H C 

Hin'_Hoii: neHT~ (HMn) yqacTOK cneKTpa, noJl~9)KaJUH! 05] 

IOTCSI B 'IaCTH, OTB9Jl9HHOH JlnSI o5pa50TKH, f;>a~OTa Ha'IH. 

no nporpaMMe BbiBOJla Ha OCUHnnorpa4J C'IHTaHHOI"O Y'I< 

nocTynneHHH B 5noK-·COBM9IU9HHOI"O p9)KHMa CHI"Hana r 

ycrp;ii:crBa cilsrsH 3BM c BH9IIIHHMII cHcreMaMH aHanHsa,: 

Bae.TCSI H nporpaMMHb!M nyTeM npOHCXOJlHT _ nepeXOJl. Ha. a HE 

ITocne peracrpaUim co5biTHsr c .. noMOIIIbiO nporpaMM o5ec 
' ' ' 

Ha H305pa)K9HHe~ flporpaMMa COCTaBneHa TaKHM o5pa30M 

Hoe· 'IHCno COOb!THfi npOH3BOJlHTCSI nepeXOJl Ha aBTOM8Tl 
: . . . :; 

IIIKanbr, nocne 'Iero ~POHCXOJlHT BbiBOJl Ha ocuannorpac 

Y'I~CTKa cneKTpa. B cny'Iae nocTynneHHsr CHrHaJ 

BbinOnHSI9T onepaUHH UO nporpaMMaM B_ COOTB9TCTBHI! C 

naMH tCJlBHI"H BneBo, BnpaBO, Ha'Iano H KOH9U y'IaCTKa, 

Hbrx, sanHcb Ha HMn noJlroroBneHHbrx JlaHHbrx, Bbr3oB c. 

cneKTpa Jlnsr o5pa50TKH H T,Jl,), no. OKOH'IaHHH Ka)KJlOH Oil< 

csr B03BpameHHe K HSoflpa)Kemuo ~a ocuHnnorpa4Je. 

Ile'IaTb y'IaCTKa cneKTpa, nep4JopauHSI HnH BbiBOJl Ha 
• " ' > • • ( ~ ' 

(nnoTTep) npOHCXOJlHT B pe)KHMe npepb!BaHHSI no KOMaHJlE 

30BaHH9M COOTB9TCTBYIOIIIHX nporpaMM, n03BOnSIIOUII!X Ha Bp 

'IHTb KoMaHJlY - 67 · 
121 

Jlnsi oc8o5mi~Jl9HHsr BbiXOJlHoro pe 

npHB9Jl9Ha 5noK-CXeMa nporpaMMbl pa50Tb! 38M-B pe)KHM' 

BHJlHO, B 9TOM pe)KHMe TepsreTCSI B03MO)KHOCTb Ha5niOJl9HH 

neHHSI, 0JlHaKO, KaK noKa3biBaeT onbiT, npH, 1lBYXM9pHOM 

ocuannorpa4Ja npHXOJlHTcsr 'lame Bcero BbiBOJlRTb y'IaC.TOK 

05HOBneHHSI B cny'Iae RCKa)KeHHH (npH JlnHTenbHbiX R3MepE 

,poSITHOCTb noSIBneHHsr Bbr5pocoB OT AUIT npR sanHcR RHTe 

BCne)lCTBHe pe3KHX CKa'IKOB Hanpsr)KeHHSI ni!TaHHSI; Bb!5poc 

JlSIT K HCKa)K9HHIO BCeii: 'RH4JOpMaUHH) • C 9TOH U9nbiO B pe 

. BB9Jl9Ha OnepaUHSl aBTOMaTR'I9CKOI"O 05HOBneHHSI- .IIIKanbi, 

Ha5niO)leHRsr npaKTH'I9CKH OTnaJlaeT, 

flpH )K9naHHH, OJlHaK~, BCei"Jla MO)KHO nepeHTH OT -Co: 

Ma K aHanH3aTOpHOMy C B03MO)KHOCTbiO npOCMOTpa BC9H H, 

MaURH, 
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eHHe ee npeKpamaeTcn 

f OAHOMepHOI'O: HnH ABYX

CK) npH Heo6xo.nHMOCTH 

onpOHCXOAHT B03Bp8T K 

• B · .nanhHefiweM pa6oTa 

·xMepaoro· aHanHaa, KaK 

:: •. · 2 ··npe.ncTaaneaa 6noK-
, .· . 

annenbHO C ABYXMepHbiM. 

n;nocne,nyiOmefi aaToMa-

• TiporpaMMhi ·cocTaane

HHCK-2" H "ESCM-4 •, 

nporpaMM. nnn o6pa?oT

IMepHTenhHOI'O KOMnneK

!AepHblX npo6neM. OI1f!I1 

IHII, 

MaWHHhi (8192 cnoaa no 

o6paaoM, Ha o6pa6oTKY 

J1<?B• I13 6656 cnoa 512 

neKTp ·~oana.neaafi. Tipa

JKana; · onpe.nenn10man B 

Mn~u SBM •. ill Kana 'cpop- · 

t6paiiHoMy npe.naapaTenb-

3pcponeHThi nocne Bhr6opa · 

.KanH6poaot.raon Kpaaon 

:n HHTerpanbHbifi cneKTp 

· paaMemaiOTcn cneKTpbi 

na cneKTpOB coana.neHafi 
' ' 

.:MaWHHHOI'O cnoBa MO)K-

I 
! ' 

H ,T~A. Bee. Heo6xoll11Mhre nporpaMMhi a C'IIIThiBaeMhifi c HaKonaTensi Ha Mar~ 

·HHT.Hofi. neaT~ (HMJI,> .Y~acToK cne){Tpa, no.n~e)Kamafi o6pa6oTKe, pacnonara

IOTcn B t.racTa, OTBe.neaaofi .nnsr o6pa6oTKII, Pa6oTa Hat.raaaeTcn nycKoM SBM 

no nporpaMMe Bhmo.na Ha ocuunnoq::lacp ct.ruTaHHoro y<raCTKa cneKTpa. Tipa 

nocTynneHHii B 6noK ·coaMemeaaoro pe:>KHMa caraana I'OTOBHOCT_a AUTI. oT 

ycTpoficTaa cilsraa SBM c BHeWHIIMH cacTeMaMa aHanaaa. aao6pa)KeHae npepbi

aaeTcn H nporpaMMHbiM nyTeM npoacxo.nHT nepexog Ha aaanuaaTOpHhifi pe)KHM, 
' . ' . ' . 

Tiocne peracTpauaa co6hiTHsr .c noMomhiO nporpaMM o6ecne<raaaeTcsr aoaapaT 

Ha Hao6pa)KeHue. TiporpaMMa cocTaaneaa TaKaM o6paaoM, 'ITO t.repea aagaH-
. • • ' .I , . 

Hoe 'IHCno COOb!THH npOH3BO.ctliTCn nepexog Ha 8BTOM8TH'IeCKOe o6HOBneHae · .... 
mKanhr, nocne <rero npoHcxo.ctuT BhiBO.ct na ocuHnnorpa¢ o6pa6aTbmaeMoro 

y<r~CTKa cneKTpa~ B cny<rae nocTynneHHn CHI'Hana OT CK 8BM 

BhinOnHSieT Onep8UHII no npOI'p8MM8M B_ COOTBeTCTBiili C YK838HHb!Mll CIIMBO-
• • • ' < 

naMH (Ct:IBIII'Ii Bneao, BnpaBo, 'Hat.rano II KOHeU Y'I8CTKa, "aanOMHH8HHe'; .ctaH-

HhiX, aanHcb na HMJI n?.ctroToaneaai,rx .ttaHHhrx, Bhi30B cne.ttyiOmero y<racTKa 

c'neKTpa .ttnn o6pa6oTKii H T • .tt.), no OKOH'I8HIIH K8>KtlOfi one,PaUHH np01i3BO.ctHT

cn B03Bpameaae K aaci6pa)KeH~ID ~a ' ocuannorpacpe. 

Tiet.raTb y<racTKa cneKTpa, neptlJopauan anH BhiBO.ct Ha rpacpHKonocTpoliTenb · · 
•, ' ' • • o { ,J ) ., ••• I 

(nnoTTep) npoHCXO.tlliT B pe)KHMe npeph!B8HIISI no KOM8H.tle OT CK c acnonh'-
. . . i 

30B8HiieM COOTBeTCTBYIOIUHX nporpaMM, n03BOnSIIOWHX Ha BpeMSI Bb!BO.tl8 HCKnJ?-

qHTb KoMaH.tty - 67 121 ansi oc8o6o)K.tteaan Bhtxo.ttaoro perHcTpa. Ha pHc •. 3 . ' . . 
npase.tteHa 6noK-cxeMa nporpaMMhi pa6oTbi SBM ·B. pmKHMe cosMeme~aH. 'KaK 

Bli.ctHo, B 9TOM pe)KHMe TepneTcn B03MO)KHOCTb aa6niO.tteHan npouecca HaKon

neaan. 0.ttH8KO, K8K nOK83biB8eT OnbiT, npu t:IBYXMepHOM aHanHae· H8 SKpaH 

ocuannorpacpa npaxo.ttaTcsr <rame acero BhiBO.ctHTb y<racToK co WKanofi gnn ee 

- ;- 06HOBneHHn .B cnyt.rae HCK8)KeHHfi (npa .ctnHTenblj:biX H3MepeHHSIX HMeeTCn _Be

,pOSITHOCTb nosraneHHn Bhi6pocoa OT AUTI npH aanHcH HHTerpanhaoro cneKTpa 
. . 

. Bc.ne.ctcTBHe pe3KHX CK8'IKOB · Hanpg)KeHHn naT8HHSI; Bb!6pOCbl B WKane .. npFIBO

.ttnT K liCK8)KeHHIO BCefi 'HHcp0pM8UHH), C 9TOfi uenbiO B pe)KHMe COBMeJ?.eHHSI 

BBegeHa onepaUHSI 8BTOM8TH'IeCKOI'O 06HoBneHan. mKanbJ, 'H HeoiJxo.ctHMOCTb 

Ha6niO.tteHHg npaKTH'IeCKH OTnagaeT, 

flpa )KenaHIIH, O.tlH8KO, BCer.tta · MO)KHO nepefiTH OT COBMe!lleHHOI'O pe)KH

M8 K 8H8nii38TOpHOMy C B03MO)KHOCTbiO npOCMOTpa BCefi H8KOnneHHOfi HHcpop-

M8UHII, 
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CneayeT OTMeTUTh, ·'ITO noanpoi'paMMbi ang o6pa6o.TKu co caeTOBbiM 

KapanaarnoM _npu cosMeiii_ennoM pe)KuMe · BKniO'IaioT B ce6.11 onepauuu, no anu

'TenbHocTu He npeshxniaromue 5000 MKCeK. 

Ha puc. 4 npuseaenhi speMeHHbie t:marpaMMbi p~ooTbi 3J3M a cosMemeH-
.. 

HOM pe)KUMe. 

Ha puc. 5 . noKasaH o6pa6aThiBaeMbifi yqacToK cneKTpa c cuM~onaMu. 

Tipu a To~ a 'cny'!ae ( ?-) unTeHCHBHOCTb p~I'uCTpupyeMbiX coobiTufi . paa'Ha 0, 

B cny'Iae ( 6) - 1000 coobiTuil:/ceK. 3KcnnyaTaUu51 cucTeMbi B c~BMeiiieHHOM 

pe)KUMe IIOKa3ana ee Bb!COKYIO aiflifleKTUBHOCTb. H ;·Ha]:le)KHOCTb. 

Tipu 'JeTKOll Opi'aHU3aUHU paoOTbl COBMeiUeHl!bift' pe)KHM iflaKTU'JeCKU Yll

BaUBaeT nonesHoe speM51 MarnuH~I. OaHaKo peanbl!biil: BbiHI'PI:>IIII onpen~ns:reT

CSI He TOnbKO 9'I'Oll UHiflpofi. Tiposet:teHue MHOI'OAHeBHbiX 9KCII03UUHH IIO HC

cnet:tOBaHUIO 'cneKTpos cosnaaeHufi He saaep)KusaeT o6[JaooTKy uH¢opMauuu, 

nony'IeHHOil: paHee u Ha apyi'HX npu6opax, TaK KaK. npoueccbi uayT napannenb

no. KpoMe TOI'c;>, CTaHOBUTC51 B03MO)KHbiM ll8B8Tb 3Ha'JUTenbHOe BpeMSI Ha 

ManoaiflifleKTHBHbie C 'I'O'IKH 3peHUSI llpSIMOI'O. UCllOnb30BaHH.SI 38M, HO Heooxo

JlHMbie u o'JeHb TPYilOeMKHe npu pY'IHOM cnoco5e orrepauuH: rrocTp.oeHue crreKT

pos; ne'Ia'I'h uu¢posoi'o Ma'I'epuana, nep¢opauuSI Jln.II nepeBOJla uH¢opMauuu Ha · 
' . ' 

apyi'ue yc'I'pOHC'I'Ba H 'I'.ll. 

. AsTopbi ucKpeHHe 6nai'OJlapHbi B.B: Kysneuosy, ·3.CTaxype u B.P. Tpy6-... . . 

HuKosy .sa rronesHbie· o5cy)KJleHHSI npu paapaoo'I'Ke u oTna!lKe cucTeMbi. 
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OOP800TKM CO CB9TOBhiM 

3 .ce5sr orrepauuu, no nnu-

JaOOThl 3BM B COBMemea-

·K CII9KTpa C CHMBOnaMH, 

yeMhiX co5hiTHii: pai3.aa 0, 

CHCT9Mhl B COBM9lil9flfiOM 

H8ll9lKHOCTb, 
. ' . 

IH' pelKHM tjJaKTHtteCKH Yll-

.Iii: BhiHI'p~Im onpen~nsreT-

3HhiX 9KCII03HUIIH ITO UC

• oopaoOTKY MHtjJOpM8UHH 1 

1poueccb1 unyT napannenb-

saattHTenbHoe apeMsr Ha 
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