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llJHpOKOe BH9Jlp9HHe 9J19KTpOHHbiX Bbl"lHCJlHTeJibHbiX M8WHH B p83JlH'IHb19 3B9HbSI 

ci>H3H'!ecKoro 9KcnepHMeHTa 38 nocneaHHe roabi Bbi3Bano onpeaeneHHbi~ HHTepec co 

CTOpOHbl ci>H3HKOB-9KCnepHM9HT8TOpOB K BOnpOC8M Bbl'IHCJ1HT9JlbHOfi T9XHHKH H npo

rpaMMHpOB8HH~. ITepcoaan ci>H3H'IeCKHX n96opaTopH~ npH noaroTOBKe 9KcnepHM9HToa 

HJIH o6pa60TK9 9KCnepHM9HT8JlbHbiX Jl8HHhiX BbiHY)!(Jl9H ( B 60JibWHHCTB9 cnyqaeB ca

MOCTOSIT9JlbHO) OCB8HB8Tb TeXHHKY 3BM H M9TO/lbl pa60Tbl H8 Bbi'IHCJ1HT9JlbHbiX MB
WHH8Xo 

ITpH seeM MHoroo6pa3HH MaTepHans KaK no caMHM Bbi'IHCnHTenbHbiM MawHHaM, 

T8K H no BOnpOC8M nporpaMMHpOB8HHSI 1 13 npouecce T8KOfi pa60Tbl B03HHK8~T ~CT9CT

B9HHbl9 TPYilHOCTH, CBSI38HHbie, rnaBHbiM o6pa3oM, c orpaHH'IeHHOCTb~ nHTepaTypbi 1 

p8CC'IHT8HHO~ H8 ci>H3HK8-9KCnepHMeHT8TC pa HJIH -Ha J1HU 1 38HHM8~UIHXCSI p83BHTHeM 

MeTOJlH'IeCKHX aonpocoa 9KcnepHMeHTanbHO~ ci>H3HKH. EcnH yqecTb npH 9TOM, 'ITO Me

TOJlHKa HCnOJlb30B8HHSI 3BM B 9KCnepHME!HT8JlbHO~ ci>H3HKe 6biCTpO COBepweHCTByeTCSI 1 

TO 6yaeT nOHSITeH HHTepec CO CTOpOHbl qH3H'JeCKHX HHCTHTyTOB K neTHefi WKOJle 06~e

JlHH9HHOrO HHCTHTyTa SIJlepHbiX HCCneaoaa HHfi - "ITpHMeHeHHe 3BM B 38Jl8'I8X 9KCne

pHMeHT8JlbHO~ ci>H3HKH
6

o 

llJKOJ18 npOBOJlHJ18Cb na6opaTOpHefi Bbl'IHCJlHTeJibHOfi TeXHHKH H 8BTOM8TH38UHH 

OIHUf ( aHpeKTop - qneH-KoppecnoHaeHT 1\H CCCP npocl>. M.r.MemepsrKoa) a r. Anyw

Te (KpbiM) c 5 no 19 Masr 1968 roaa. 

ITporpaMM8 UIKOJlbl H8pSIJlY C OCHOBOnonara~UIHMH aonpocaMH BKJl!O'I8J18 

T8K)!(9 neKUHH no HeKOTOpblM KOHKpeTHbiM COBpeMeHHblM: MeTOJlHK8Mo flng 

'IT9HHSI neKUH~ 6hlJIH npHrnaweHhl aeaYUIEe cneuHaJIHCThl H3 06~e}lHHeHHOrO HHCTHTy

T8 SIJlepHbiX HCcneJlOB8HH~ 1 HHCTHTYTOB C rpaH-Y'I8CTHHU 011 HJ1, a T8K)!(e KOJinerH H3 

eapone~CKHX HccneaoaaTenbCKHx ueHTpoa - UEPHa ( lliaetiuapHSI) H CaKne ( ct>paHUHSI). 

He HMesr B03MO)!(HOCTH ony6nHKOBB'Jb aecb MaTepHan, peKTopaT lliKOJlbi noaroTo

EiHn K H3Jl8HH!O OT}leJlbHbl9 neKUHH 1 COXpllHHB 1 B OCHOBHOM 1 HX B TOM BHJle,• B KOTOpOM 

OHH 6b!J1H npeaCT8BJ19Hbl 8BTOp8MHo 

n~~:u, HHTepecy!OUIHXCSI neKUHSIMH B riOJIHOM o6~eMe 1 Mbl aapecyeM B 6H6JIHOTeKy 

0J1fiJ1, rae HBXOJlHTCSI nonHbl~ c6opHHK npO'IHT8HHbiX B WKOne neKUH~! "ITpHMeHeHHe 

38M B 38Jl8'I8X 9KCnepHMeHT8JlbHOti ci>H:SHKH". 

PeKTop lliKOJibi 

JlOKTOp TeXHH'IeCKHX HayK 

f.3AEI1HKI1H 

0Tn9'!8T8HO M9TOJlOM KCepOKC-pOT81pHHT C M8TepH8JlOB 1 noarOTOBJ19HHhlX 

peKTOp8TOM llJKOJlblo 
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I. OCHOBIWE CBE]lEHIDI 0 fUIEPHOI CIIEKTPOCKOIIHH H 
BOSMOIWE 11Plt1.MEHEHIDI SBM. 

llO].t ft,7.t8pHO.I OU8KTpoCF'OUHeH B B8CTOHutee BpeMB 06hlqBO DOHH

M8DT qacT~ BJ.tepaoH WH3HHH, KOTopas sayqaeT paapaJ.t~ aecTa6HX~Hh1X 

COCTOHHHH H,ltep (OCHOBHhlX H~B B036y~,lt8HHhlX C aaeprHel B036y.E,lt8BHH, 

K8K npa~xo, Y8H~me SHeprHE CBH3B BYKXOB8) B838BHOHUO OT nJTH 
' 

B038HKHOB8HHft STHX OOCTOHHM.I. 

Uenbm HJ.tepaol cneKTpocKonHH BBnHmTcH: 

I) noxyqeaHe CB8,7.t8HHI 0 ny~ax.paapH,ltKH T8KHX COCTOHHHI H BepOH!

BOCTHX 3THX npeBpa~eHHH; 

2)·onpe,7.t8X8BH8 cneKTpa B03NOZHhlX 3HepreTHqecKHX COCTOHHHI Hsyqae

YOrO. H,7.tp8 H HX X8p8KT8pi.ICTHK (Bp8Mfi ZH3HH t 3BepmH t CnHH8 t . 

3) sa ocaoBe aTol uuwopua~H -

CTpyKTj'pe H,ltp8 B ero KOHKpeTHblX aBepreTHqeOKHX COCTOfiHHftX·B 

DOJiyqeHHe CBe,JteHH~ 0 xapaxrepe «J»H3Hqec.ItHX _38ltOHOM8pHOCTeH, 

. KOTOpblM fiO].tqHHftDTCft OT,lteXiHbl8 TBfibl paspH~KH B80T86HXaBblX 

COCTOHHHI. 
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I. Pa.zuwaHTHBH06 H31IY'l6Hl16 - HCTOqHlfR HH~OpMBI@H 

0 CBOMCTnaX a;p;pa • 

.1lJIH ff~6pHO:ti cneHTpOCHOfiHH OCHOBHafl HHqJOpMa~ff 0 ff)tpa 

38H1IIOtleHa B cneHTpe 3JI6HTpOHOB, nOSMTpOHOB, 8Jl:&lP8-ll8CTlfll, 1'8MM8-

KB8HTOB l1 T.)t., HcnyCK86MNX H)tpSMHe B 88BHCHMOCTH OT HOHHp6TBOA 

38)t8t!H HSyllaiDTCH: 

. I. Pacnpe)teJieHHe KOJUJttecT:aa HcnycKaeMNX qacTHit :a aa:aHc~-

MOCTH OT HX SHeprHH (aHepre~~tleCK06 pacnp6)t61l6HHO). 

2. l13:J6H6HH6 KOJIHtleCTliS HCnyCK86MSX llaCTHlt BO :apeM6Hif 

(:apeMeHHoe pacnpe)teJieHHe). 

...... 

3. Pacnpe)t6JI6HH6 HOJIHl:l6CTB8 McnyCH86MiiX tlSCTMit :S 88BHCH

MOCTH OT yrJia :SNJI6T8 no OTHCW6HHID H Bii)t6JI6HHOMy HanpaBJI6HHro. 

llpM STOM HaC MOryT HHTepaCOl:aT:& pacnpe~eJI6HHH :S 88:SHCHMOCTH OT 

O~HOrO napaMeTpa (O)tHOMepHafl aa~aqa) HJIH B 88BMCHMO.CTH OT H6CHOJI:&

KMX napaMeTpOB O~HOBpeM6HHO (MHOrOMepHb16 38)t8TiH) • . 

TaR KSK H~po HBJIHeTCff KB8HTOBOM6X8HHll6CHO.t! CBH88HHOa CHCTe

MOa HyKJIOHOB, cneKTp ero :aoa6yx)teHHUX SHepreTHll6CHHX COCTOffHHa

~HCKpeTHNM. ITpH nepexo~e TSHO:ti CHCT6Mbl H3 O)tHOrO COCTOHHHH B 

)tpyroe OCB060~~86TCH TOTiHO onpe)t6JI6HH8ff SHeprMH. ECJIH OHS YHOCHTCH 

O~HO.~ tiaCTHIJ;e.t!, TO SHepreTHqeCKH.t! cneKTP :SiiJI6T8IDJIU1X '1.8CTHI.t HM66T 

)tHCKpeTHbl.t! xapaKTep (JIHH6.t!HNM cneKTp), 6CJIH npH nep6XO)t6 BOSHH

KSIDT )tB6 HJIH 60JI:&ma ll8CTHI.t, TO HX SH6pl'6THll6CH08 paonpe~eJieBHa 

HOCHT CllJIOWHyro qJOpMy. 
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SaeprHH MO HOXpOMS TMt~eC KHX JJSJiyt~eHHI U rpSHli'IHbJ8 SHeprHH 

CII~OlliHbJX CII6KTpOE Onpe~a~HIO~ paaHOCTb SHapreTHqecKHX COCTOflHH~ 

H~pa. 0THOCHT6~bHbJ6 HHT6HCHBHOCTH OT~e~:&HbJX K0MIIOH6HT H3nyqaHHH 

CMJI:bHO 3aBMCSIT1 ~poMe BC6I!O npoqero1 OT Ta.KHX xapa.x:repH.CTHK COCIOSIHH~; 

KaK cnHH H ero npoeK~H, qeTaocTD, ::eayTpeaaan ROHWHrypa~H ay&no

HOB H T.~. TaK, HanpHMep, 0TB0lli6HH6 ~c~a KOHB6pCHOHHHX a~eKTpO

HOB H raMM8-KB8HTOB, BOBHHK8:0ntl'r1X npz nepaxo~aX M6llt~ ~BJ'Mfi 

COCTOHHHHMM O~HOrO COpTa fi~6), onpa~e~HIOT·MY~:DTHIIO~:DHOCTb a~eKTpO

MarHMTHOrO nepexo;n;a, KOTOpaH,. B CBOIO oqepe;n;:&_,OBHBaHa npaBHJIBMH OT60~ 

pa C l\B8HTOBbJM:rl X8p8KT6pl1CTHJ{8MH 060HX COOTOHHH£1. 

Pacnpe.p;e~eHHe KO~Itfti6CTJi8 t18CT1tfg OT BpeMeHH Ebi~eTa ~aeT 

CB6,46Hl1fl Od adCOJIIOTHIDC BepoSI~~HOCTHX nepeXO,ItOB, 3aBHCSIU(HX, ·xpoue 

3nepr111tf l1 KE8HTOBbJX xapai<Tep~[CTHK 1 H OT BHyTp6HH6! OTpyKTypH 

COCT0flHH:L1. TaKHM 06p830M MO)ltfiO cy~HTb, .HanpHMep, 0 ROJIJI6KTH::BHB8~H 

COCTOflHHfl H;npa H~H 0 ,"nOIIO~HH'J'6JI:DHbiX aanpeTaX, Be Yt1T6HHbJX Taopueii. 

~OpMa yrJIO::BbJX paonpa;na~eHHH t18CTH~ HJIH raMM8-KB8HTOB 88BH

CHT 9T CnHHOE COCTOffHHM H yr~OBOrO MOM6HTa, yHOCHMOrO BHJI6T8D

~1m qacTH~aMH HJIH raMMa-REaaTaMH (MyJI:&THIIO~bHOOTH). HaMeaeama 

yr~OBbJX pacnpe~eJieHHH IIO,It ::B03~6HCTBH6M MarHHTBOrO IIOJifi Ha H8Jiy

ti6HHe H,Itpa ~aeT HaM CE6,It6HHH 0 fl~epHbiX MarHHTHbJX MOU6HTSX. 

3. Cneh~po~eTpbi H IIOJiyt~eHHbi6 C HX IIOMOIIt:&ID CIICKTHbi 

Hac npe.p; eJBHH~. 

3.I. CopTHpOBKa no aaep:~. 

· ilO'lTH BO BC6X OllbiT8X B H;nepH0£1 CII6RTpOCROIIHH B606XO,"nHMO 

B nep::eyzo ot~epa;l4:& ycTaHOBHT:& paonpe~aJieHHe.qacTH~ no aaeprHH. 

Y-cTpo.ticT::ea, cnoco6abJe aaperHc!~pmpo::eaT:& (.ItaTeRTHpo::eaT:&) H o;nao

EpaMaaao npo::eeCTH COpTHpOBRY 1WCTH~ HJIH raMU8-KB8HTOB no aaaprH~ 

H88bJB8IDTCfi CII6RTpO~eTp8MHe 
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I . nxa yCT8HOBn6HHH SHepraTwqeCHOro pacnpe~enaBHH HCflOX:DSyiD~Cft : 

paaa~e acneKT~ B88HMO~a~CTBHH ~anyqeHHit C Be~eCTBOY HnH fiOXHMH. 

TaR, aanpHuep, B uaraHTH~x cneKTpOMeTpax ~nH copTHpoBKH sapa~es

a~x qacTH~ Hcnon»aymTcH aaanHa~pym~e H ~oxycupym~e CBOMCTBa 

(MarHHTH~x)noneM. B ~pyrux THnax cneKTpoMeTpOB ~na onpe~eneaua 

aaeprHH Hcnon»ayeTca TO o6cToaren»CTBO, qTo aaeprHH, nepe~aaaas 

qacTH~e~ ~eTeKTopy, nponop~HOHan»aa aunnH~y~e aneKTpuqecHoro 

HMnyn»ca, fiOHBXHID~erOCH HS B~XJ~e ~eTeKTOpa (C~HTHXHH~OHH~6 H . 
nonynpoBO~HHKOB~e ~eTeHTOp~, nponop~oaan»a~e cqeTqHHH). T~KHM 

o6paaoM,aaepreTHqecHHM cneKTP ~aJiyqeaHH npeo6pasy~TCH B cneKTP 

8MfiHHTy~ HMnyn:DCOB, HOTOpb1e_, B :lBOIO Otlepe~:&1 nO~B6Pl'810TCft 8H8XH3Y 

C UOMO~:DID 8X6KTpOHH~X · ycTpO~CT:B. 

i·,.. ~ 

CneKTp, CHHT~I C llOMO~:DID Cll6KTpOM6Tpa, HBHH6TCH BCer~a 

HCHBJKeHHNM Hao6pa~eaueu aaepre·rnecHoro paonpe~eneHHH cauoro HSJIY

qeaHH. STo peayn:DTaT :BJIHHHHH: I) xapaHTepa ~HaHqecKHX npo~eccoB, 

'KOTOp~e HCfiOJI:D3yiDTCH ;II,Jlff 8H8nH:3a, l) HaqeCTBa 8H8XH3HPYJ01lt8ii qaCTH ~ 

Cll6HTpOM6T pa H 3) HeOOB8plll6HOT:Ba SJieHTpOHHO~ annapaTyps t nep8lt8IO-

~e~ Ha~opMa~IO OT ~eTeKTOpa B :3anoMHHaiO~ee ycTpO~CTBO. 1 

PaCCMOTpHM HeHOTOp~e HOHJpeTB~e npHMep~ cneHTpoB. 1'AOH08H6pl'e-; 

THqecKHM rpynnau aapHJKaHH~X qaoTH~ B cneKTpe cooTBeTo~ByJO~ JIHHHH. I 
IDHpHHa JIHHHH Ha nOJIOBHHe ee BbJI)OT~ -xapaK~epHayeT O;ztHO H3 B8EHeH-

lJJHX CBO~C~B cneK~poMe~pa - paa}emaiO~ Cfi0C06HOCT:D. IlOJIOllt6HH6 

nHHHH aa ooH a6c~oc onpe~enner 3HeprHD qacTH~, nno~~» no~ 

XHHHeM - HX KOJIHqecTBO. B STOM CJiyqae nonyqaHH~I cneKTp HBXR6TCH 

HaH6onee 6nHSKHM uao6pa~eaueu JfCTHHHOro aHepreruqecKoro pacnpa~e

JieHHH HSJIYqeHHH. 

EoJiee CJIOEHYIJ WOPMJ .BY~!~ cneKTPii rauua-JIYqeit' noJIYqeau~a 

C llOi'dO~i) O~B!HJIJIH!lHOHHYX B11H nonynpOBO}:UUfKOBSX Cll81CTpOY6TpOB 1 

~. . .· 
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B HO~Op~X SMnHH~y~H~e Cll6HTp~ MOHOaHepre~HqecHHX rpynn raMMa

HBaHTOB co~e~T1 HpOMe ~HHH~H cn~oma~e pacnpe~eneaua aMnHHTY~· 

XapaHTep cneHTpa onpe~e~aa c~oco6aMH :ssaHMo~a~cTBHH raMMa-nyqaM 

C Be~eCTBOM ~6T6KTOpa, a HM6HHO! ~OT03H6KTpHqecHHM norno~eHHeM, 

KOMnTOHOBCKHM pacceHBH6M M 06pa30BaHH6M nap 3~6KTpOH-TIOSHTpOH 

c~~H £ ~ !022 K3B). B cnyqaa o6pa30B8HHH nap~ nOSHTpOB aHHHrHiH

pyeT, ·H aHHHrHJISIUHOHHble raMMB-K:BaHT~ HJUII nOKPI~aiOT ~6T6KTOp, H~H 

HCnblT~BaiOT H6KOTOp~e HS nepBhlX JJ.BYX BSaHMO~e~CTBHM.· Bo BC6X 

STHX C~qaax o6paayroTCH CGOTB6TCTBYI0~8 3H6KTp0Hbl HHH TI03HTpOHbl C 

Onpe~eneHHO~ RHH8THqecKO~ SHeprHe~, KOTOpaa nepeJJ.a6TCH ~6T6KTOP$ 

H aMn~HTY~Hbl~ cnaKTp ~OTIOHHH6TCH HX SHepraTHqaciUiM pacnpe~eJieHHeM. 

Ha puc.I uso6pa~eHo TeopeTuqecxoe aaepreTuqecxoe pacnpe~enaHHa 

~OT03H6KTpOBOB H KOMTITOHOBCKHX 3H6KTpOHOB OT ~OTOHOB C aaaprHei 

SII xa:s, a xaxxe aMllJIHTY~Hue caexxpu, noJiyqeHHble c CUHHTHJIJISIUHOH

HbiM H Ge ( Li) - .n;exexxopa.MH. · 

OTcTynneame peanDHO~ ~opMbl aMnnHTy~aoro cneKTpa OT TaopeTH

qecxoro pacnpeJJ.eneaua aneKTpoao:s no aaepruu cBasaao: 

I) o KOaeqaoM paspemaro~ea cnoco6aocTDIO cnaRTpoueTpo:s; 

2) 0 SW~6KTOM MHOEOKP8TH~X npoueCCOB B38HMO~e~CTBHH 

raMMS-RBaHTOB C Ba~eCTBOM ~6T6KTOpa H 

3) c perHcTpa~eM raMMa-nyqeM, pacceaaaux o6paTHO OT 

MaTepHana, OHpy~IO~aro lJ.6T6KTOp (nHK 06paTHOrO pacceHHHH). 

SHeprHH MOHOSHapreTHqec~OM rpyn~ raMMa-HBBHTOB Onpa~eHHaTCH • 

B aMnnHTYJJ.HOM cnaHTpe no nono~eHHIO nPIHa nonaoro nor~o~aaHa H~ 

nHHOB BblneTa aHHHrHJISIUHOHHOrO HSJiyqaHHH, HBTSHCB~~~ - HS 
- ·.r:-

nno~a~H no~ ~HBHa~, C yqeTOM S~W6KTHBHOCTH lJ.6T6K~O~e 
·: '!-~ 
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TeopaTHqeOHOe paonpe~eneHH6 ~OT03H6HTpOHOB H HOMllTOHOBC-

1(HX aneHTpoao:a B HpHcTanJJ:e Ntt I (3" x 311 ) oT raMMa-H:aaB

TOB c aaepmeM SII HSB (r:pH:aaa i•a 11 ) H ·cooTBeTOTBYJO~ea 
' 

8MfiJIHTY~H06 paonpe~e1I6HPIE1, llOJIYll6HH06 C HpHCT8JIJION 

W~t (Tt) (HpHBafl 11 611 ). B Bli:JKHeM qacTH pHC.l-aMnJIHTYAHblit 

Cfi6KTp raMMa-HanyqeHHfl C aaeprueM 66! KSB, nonyqeHBblit 
0 (;,~(t£)- A6T6KT0p011 ((~,5 ou2x4MM)'~ . 
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3.2. KoppeJiflwtH tteo~t-n; no npeMOHl1. B~eHv!Oftliilfo mJ.eKT'Qbl 
H cneK~pbl 00Bll888HHW. 

B fl,nepHOLi Cll8KTpOCHOll¥1H li8CTO BCTpet~aiOTCfl aa;n;at~H, Tpe6yiO

IlU'l6 YCT8HOBNIT:&, M6JF.lJY .K8KHMPJ qacTHU8MH CynteCTBYIQT Bp6M8HHIJO 

KOppe~flUHH1 H ycTaHOBHT:& pacnpa,ne~eHHfl li8CTHU B 88BHCHMOCTH OT -

BpeMeHH (BpeM6HHHe Cll6KTpH). YCT8HORn6HH6 Bp6M6HHbiX HOppenfl~~ 

;lt86T HaM CB8,1t6HJilfl 0 raH6TH"ll6CKO.ti CBfl8H M6:lMY OT;n;an:&HHMH 'i8CTH

U8MH,H T6M C8MhlM 0 reHeTHli6CHO.ti CBfl3Jil nepeXO;ZJ;OB 1 B KOTOpbiX 

STH qacTHUbl B03HJilH8IOTe BpeM6HHbl6 pacnpa;neneHHfl H0~6CTB8 

HCllYC.K86MbiX qacTHU ;n;aiDT HH~OpM8UJiliO 06 a6COHIDTHUX BepOHTHOCTRX 

ne pexo;n;o B. 

0T60p HOppenHpOB8HHbiX llO Bp6M6HH C06b1THM (HanpHMep, ., 
11 0,1tHOBp6M6HH06 11 llOflM6HH6 lJ.BYX HJIH H6CHOJI:&KL1X li8CTHrt) OCYII\6-

CTBJifl6TCfl 06blqHO C llOMOm:&m Cll6HTpOM6TpOB COBrra;n;eHH.ti. B STJIIX 

YCT8HOBK8X npOBO;ZJ;HTCfl 8H8RH3 He TOJI:&HO no Bp6M6HH 1 HO H no 

aaeprHHM. B peayn:&TaTe zaMepaHH~ nonyqaroTcfl cnaKTpH conna;n;eaHH. 

ilpH zayqeFJHH BpeMeHHbiX HOppaJIHUH.ti fiOJiyqaiOT 38BHCHMOCTh 

CKOpOCT~ cqeTa 00Bll8,1t6HJII~ OT MHOrHX napaMaTpOB! Bp6M6HJII KOppeHfi

IJ;l-111 H aHeprHif (aMIIJIHTy;n;)
1 

00Bfi8,1t8I011U1X no Bp6M6HH li8CTJrUJ; (raMMS

KB8HTOB). Ha OllhlTO MOmHO HayqaTh O;ZJ;HOBpeM6HHO 38BHOHMOCT:& 

CHOpoCTM cqeTa OODrra;n;eHHH OT BC8X napaMaTpOB HJIH WHKCHpOB8Tb 

HeHOTOphle napaMeTphl B onpe;n;eneHHHX rrpe;n;enax. B aaBHCHMOCTH 

OT STOrO fiOJiyqeHHbl6 Ofi6KTpbl flBJIHIOTCfl O;ZJ;HO- HJIH MHOrOM6pHbiMH. 

4. JlornqecHaH cxeMa OIT\!KTpOM6TPl'Jqec.Koro T'QaHTa. 

B o 611\aM BH;zte nocne;no:aa reJI:DHOCT:& onepaUill:tt, BhlfiOJIHHeMhiX npH 

Cfl6HTpOM6T!)HlieOKHX HSMepeHHiiX1 MOmeT 6blT:& npe;n;cTaBJieHa B BH;ZJ;e 

CJia;ztyro~e~ JIOrH~eCKO~ CX6Mhl /I/ (pHc.2). ~6T6KT0p (;n;eTeHTOphl) 
. ' 

perucTpzpyeT qacTH~hl, JIH6o no6oqah1e npo;n;yHThl H;n;epaoi peaHUHH. 

9 
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Ha :ablxo,ne ,neTeHTopa np11 HalK,nOM aHTe perHcTpa~H noH:aJIHIOTCH 

SJieHTpHlleCRHe CHI'H8JibJ, nap~liiWTplil HOTOpbiX :BMeCTe C BeHOTOpblMH 

)tOllOJIIUfTe.JI!,HllMH YCJIO:BHHMH X8}>8KTepH3YIOT HCCJie)ty6Mll.£1 npo U6CC • 

B cxeMax ,neTeHTopaoii sJioHTpOHHKH npoHcxo,nHT ycHJieHHe ;r 

<ilOpMHpOB8HHe CHrHaJIOB, a Taime npe,n:sapHTeJI:&HbJM OT60p C06bJTH~ 1 

y,no:sneT:aopHIOmHX onpe,neneHHblM ycJIOBZHM oT6opa. B cxeMax aaaJioro

U11Wpo:aoro npeo6paao:aaHHH perktCTpHpyeMbl.£1 napaMeTp (aMnJIHTy,na 1 
. ' 

BpeMH, npOCTpaHCTB6HH8H 1C00p);HH8T8 H T.,n.) npeo6paayeTCfi :S 

UHWPOBOM KO,n. 

ilpH perHCTpBUHH KO.nOB B ll8MHTH BOSMOlKHO HCnOJI:&SOBBHHe K8R 

~HTerpHpyroJAero 1 TSK H HeHHTei'PHpylOII{ero pelKHMOB. B nep:aOM CJiyqae , 

KBJIC)tOMY K8Ii83IY HSMepHeMOrO CIJ.eHTpa COOT:B6TCTBY6T onpe,14eJieHB8H. 

HlleMKa naMHTH. A,npec nqeMKH fa,naeTCH HO,nOM perHCTpHpyeMOrO 

C06bJTHH. ilpH HeHHTerpHpyro~eM pe~Me KOA K8lK,140rO C06liiTHfi aanHCll- '· 

:aaeTCH HH.nHBH.nya,m,ao BO BpeMeHHOM ll0,,C3I6,140B8T.e3I:&HOCTH B )tOJirO

:apeMeHHOe aanOMHHaiOmee ycTpO:tiCTBO (HanpHMep, Ha MarHHTHYJO JieHTY) •· 
' i 

Cne.nyeT OTMeTHT:&, qTQ, HapH,ny C 06mHMH TeH,neB~fiMH llO:BhiW6HHH ' 

TOllHOCTH ~ CHOpOCTH npH npo:ae~eHHH 8MnJIHTYAHllX H Bp6M6HHb1X H3M6-

peHH.ti,:a H,14epHOM cneKTpOCKOill1H :ace WHpe HCllOJI:&SyiOTCfi KOMnJieKCHll6 

ClleKTpo,AeTpHlleCKHe HSMepeHHH :) O)tHO:apeMeHHOM perHCTpaUHeM 

HeCK03I:&Kl1X napaMeTpOB HCCJieAY9MOrO ff:BJieHHH. ilpH MHOrOM6pHOM 

8Ii83IH36 Tpe6yeTCH He TOJI:&KO ilJJIYlll1T:& 38KOH pacnpe,neJieHHH HSy

ll86MhlX napaM6TpOB, HO l1 YCT8Ht)BHT:& :B38HMOCBH3:& STHX napaMeTpOB 

M~lJY co6o:M. B aTOM CJIY'tlae cn·3KTpan:&aoe pacnpe.neneaHe HSyllae-

MOro HBJI6HHH 0IrnChiB8 eTCH He K'JHBOti Ha llJIOCKOCTH 1 a no:aepXHOCT:&Il 

B MHOrOMepHOM npOCTp8HCTBe. 

0CHOBHbJM 38.TpY7J;H6HH6M np11 MHOrOM6pHb1X l13M6p6HHHX .fiBJIH6TCH 

npo6JieMa 6o,m,moU naMHTH perHO~~pl1_pyiOmero yoTpOMOTBa, I~OOHOJIDKY 

II 



n o~~eM ony~ao ~~ono nqooK nsMfi~M ~onmtlO d~~! peDBO npoHene~e

H.HIO tiMcJia :KaHaJIOB no I<a~K;ll;OMY 11e I13:>JepffeMhiX napaMeTpo:a. HaJIHtme 

doJIDillHX noTo:Ko:a HHillopMa~HH ~o:acJIDHO ~acTo npu:ao~HT K ocTpoa 

llOCT8HOBKe BOnpoca 0 CO:Kpa~eHH~i ee 061>eMa 1 T8K K8K 113 BCeX 

llOCTynaiO~X COdhlTHJii B 60JIDilll1HC~~Be CJiy~ae:a JIHillD I0-2()% HecyT B 

cede noJieaayro HHWOPMa~MIO. Ta:KHo BOnpocbl :aoaHHKaiOT :KaK :a xo~e 

SKCnepHMe HT8 1 T8K H np11 06pa6o~~:Ke H8KOilJI6HHOJii DHciJOpM8D;HH • 

ltlMeHHO STH TPY~HOCTH o6yCJLOBHJil1 paaBHTHe pH~a aowx 

MeTO~Hti8CI\MX npHeMOB MHOrOMepHOJii Cil6KTpOMeTpHI1 1 K ~I1CJIY KOTOpbiX 

B nepByiO O~epe~D CJie~yeT OTHeC~m MeTO~bl Bbi60pOtlBO~ perHCTp8Izyilii. 

0,1l;Hl1M 113 T8Kl1X MeTO~OB HBJiffeTCH t!.,6TO;ZJ; "~WPOBbiX 0KOH 11 
1 B KOTO.:... 

pOM KO~ K8JK~OrO ilOCTynaiO~erO COObiTHfi cpaBH11B8eTCfi 0 K0~8MM 

rpanm~ yt~aCTKOB cneKTpa, no~JieJ~a~Hx perMcTpa~l1H. B naM~T:& 

38nHCbiB8IOTCfi JIHill:& Te C06blTI1H 1 l\O~bl KOTOpbiX npl1H8,M6JK8T 38~88-

HbiM 11 0I<H8M 11
• 

]J.JIH pH~a 38,7.J;8tl 1 B OCOc5eHH,)CT11 np11 H3MepeHHH cnei<TpOB C 

pe3i\O Bbl paJKeHHhliviH ill1K8MH, HCflO.Ilb3yeTCfi ;n;pyroit MeT0,1.l; Bblc50pO'lHOa 

per11cTpa~11. AccounaTHBHbiM MeT~ npe;n;noJiaraeT aanHc:& B naMHTH 

I<8I\ I\0~8 1 xapaKTepl13YIOutero H3MepfieMyiO BeJIMtmHY, T8K H tll1CJIO 

C06UTDA C ~8HHbiM KO~OM. ilOCJie 38ilOJIHeHHfi BCeX fitleeK il8MHT11 

COCTa:BJIHeTCH 11CIIHCOK" ~6CKpl1ilTOpOB 1 no KOTOpbiM Be~eTOfi ~8JI:&He:Li

ill8H perHCTpa~H. Ta~M o6pa30M 1 B OCHOBHOM perl1cTpHpyiOTCfi C06bi

TI1H 1 HM6IOutHe 60JI:&myiO tl8CTOTY ilOHBJI6HHH, T. e. dOJiee B6pOHTHb16. 

Bo MHOrHX CJiyqa.a:x HM6HHO STH COc5biTMfi CO~epJK8T M8KCHMYM UOJI63HOI 

l1 HtlJO p:vi 8~1111. 

B MHOrOMepHbiX l13MepeHMHX O,nHHM H3 OCHOBHWC OCTaeTCH , 

MeTo;g, flPHMOJii perHCTP81U'II1 C06bl~~ C 38ill1CDI0 H8 MarHHTBYIO JieHTY • 

110CJI6 OK0Htl8HI1fi SI<Cnepl1M6HT8 r:p0113BO;n;l1TC.ff OtlHTbiB8Hl16 D 

fl0K8H8JIDH8fi COpTHpOBK8 K0,7.J;OB JJ fl8MHT11 HHTerpHpyiOIItero THUS 1 

I2. 
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npH STOM HCfi0.7I:OSYIOTO.fi B OOHOB!IOM BbtdOpOqHht8 M8TO~bt. 

ITp~MeHeHHa SBM Ha STana 118ROllJI6HH.fi HH~OpMBitHH O:BR88HO B . 
6o.n:om~HCTBa CJiyqae:a HM6BHO 0 UHOI'OMapHbtMH 8KOnapHMaHT8MHe ilpH 

aToM npaHMYIIteCT:ao SBM napa~ BHBJIHSaTopaMH o ~HKOHpo:aaaaol 

nporpaMMOM pa60Tht Coco6aaao :a peEHMax :ahldopoqao~ parHoTpa~H) 

COCTOilT He TOJI:OKO B :SOSMOZHOC~~H HOUOJib80B8HH.fi OKOJI:& YI'O~HO 

OJIOJKHbiX BJII'OpHTMO:B HBROMaHHR HH~OpM8U]'rfH 1 HO H B B8JIHquH npaK

T~tieCKH H60I'paHl1li6HHOI'O H_adOpfl nporp&MM H BOSMOZHOOTH HX 

ObiOTpO~ CMaHbi 1 liTO B np~H~Hne fl0SBOJIR8~ npo:aO~HT:& HSMepaHHR 

B JII060M aHonep~MeHTBJI:OHO~ OHTYBLJ;lHe 
( 

L'Ionon:oao:aa Hl1e SBM :a aa;n;at[SX perHOTpSLJ;lH oneKTPOM aTpllllieoRot:t 

l1H(.pOpMBI.ll1H MO:IK6T 6b1T:O RBR npa:MbiM (H8ROnJieHH8 :ae~eTOJI Henoope~

CT:B0HHO :B naMHTH M8Wl1Hbl / 2 , 4/, T8~ H KOOB6HHbiMe B nOOJI8;z.tB8M 

I 
~JIR WOPMHpo B8HHTI CIIHOR8 ;z.t60Kp~:nTOpO:B H ;D;JIH Sa.ztaHHR I'pa.Hkii.l yqaoT• 

HOB cneRTpa, no,7.4JiemantHX perHo~~pai~U1 /~/. STa ;n;onoJIHmTeJiisaa ·-·

l1H~opiJarum nepeaooHTOH aaTeu 11 modoe .M03Y1 r:zta H :ae;ztaToa noone-

l.4YI0~8H perHOTpa~R. 

HaROfiJI6Hl16M HHclJOpM8IU1H l3 naMHTH aa:aepwaeTOH ST&n 

parHcTpa~H ;n;aHHhlX. CJie~rontHM warou H:aJIHeTOH odpado~Ka oneKTpo

MeTp.r.rqecHo~ Haq,opivJ&It~H (pHo.z;~ • . 
5. 06pa6oTRa oneKTpo:a. 

Bhlme dbiJIO OTMeqeao, liTO c:neHTp, noJiytieHHbtfit :a npo~eooe 

~aMepermfl, :aoer,7.4a H.BJIReTOH HOl:ameliHhtM HaodpaseazeM nap:azqaoro 

pacnpe,7.46JI6HHR HSJIYli6HHTI no nap&MeTpaM. BOOOT8HO:BJI8HH8 STOI'O 

nepBYJ't!HOrO paonpe;zteJieHHH fi:aJifiEiTOH I.t8JI:&IO Odp&dOTKH oneKTPOBe 

I3 
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B aa:aMCMMOCT~ OT T~na aa~a~~ ~ nocTaao:a~ OnHTa npo~ecc 

06pa60TK~ MO~eT 6~T:& paa6HT Ha npe~:aap~Ten:&H~H H OKOHtiaTen:&H~M 

3Ta~. STO paa~eneH~e 38BHCMT. B KB~~OM KOHKpeTHOM cnyqae OT 

MHOrHX 06CTO.ffTen:&CTB, K llMCny .KOTOpbiX, B nep:ayro O~epe~:&, 

cne~yeT OTHeCTH: I) xapaKTep H o6beM o6pa6aThl:aaeMoM HHWOPM8UHH; 

2) napaMeTpbl HMeronteHCff SBM; 3) ~e1I:& o6pa60TKH:(a) KOJIHt~eCTBeH

H~~.KOHTpon:& XO~a 3KCnepHM6HT8j 6) no~rOTOBK8 ~8HENX ~Hff 

06pa60TKH Ha ~pyro~ SBM; :a) 06pa60TK8 ~Hff onpe~eneHHH HCKOM~X 

WM3Ht~ecK~x :aen~lll1H). 

noaToMy npe~cTa:an.fleTcH 6onee o6ll.\HM H y~o6HblM paa~eJieaHe 

npouecca o6pa6oTKH Ha oT~en:&Hble a~anbl Ha ocao:ae norHt~ecKOM 

llOCJie~o:aaTeH:&HOCTH HX BblilOHHeHHff. STa llOCJie~OB8T~JI:&HOCT:b MOZ6T 

6blT:& npe~cTa:aneaa cJie~yromeM cxeMo~: 

I) c~aTHe H npeo6paaOB8HHe HH~OpM8UHHj 

2) KOppeK.wt.ffj 

3) npe~:aap~TeJI:&HaH o6pa6oTKa; 

4) OKOHllaTeJI:&HaH 06pa60TKa. 

MeTOJ4bl Cll£8TM.ff H KOppeKUHM HH~OpMa~~H B~~eJieHbl KaK C8MO

CTO.ffTeJI:&Hble STan~, llOCKOJI:&Ky B 60rrDWHHCTBe CJiy~ae:a 3TH onepaUHH 

BhlflOHHHIOTCff HenocpeJ4CTBeHHO B perlifCTPHPYlOI1t6M TpaKT6 • 

B onepaUHHX npeJ4:aap~Ten:&HOti o6pa6oTKM cnaKTpoMaTpHt~ecKaff 

11HWOp!vJ8Ul'IH KOppeKTHpyeTCH C ~aH:&IO H368BJI6HHH Cll6KTpa OT BJIHHHHM 

TIOCTOpOHHMX 3WW6KTOB, HOK8Z810~X 38KOHOM6pHOCTH paonpe~eJiaHMff 

H3JiytieHHti. 0~H0Bp6ivl6HHO MHcl>OpM8~fi npHBOAHTCfl K B:lif~y t HaH60Jiea 

Yli.06HOMY AJI.fl H3BJietieHHff WHSHtiecMx paayJI:&TaTo:a. Ha npe~:aapH

TeJILHOM aTane o6pa6oTKH ocy~qecTBJifiaTcH Ta:tate napexo~ OT "pa6oqeg}' 

mHaJibl (HanpMMep, aMnnBTYli.a, ao~ep KaHaJia) K mKaJie napaMaTpa 

pacnpelJ.,eneaHH (aaeprza, :apeMa) H :abl6:lilpaaTcH aaM6oJiee y~o6aaa 
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c~cTaMa Roop~~HaT, B ROTopoit pacnpa~a~eHHe HueeT caMym npooxyro 

tj}OpMy • KpoMe TOI'O 1 paay~:&TaT:j~ npe~BapHTa~:&HOit o6pa60TKIII HCfiO~:&

ayroTCfl ~~ RO~HqecTB6HHOM O~eHKH ~OCTOB6pHOCTH H8K0ll~6HH~X 

~aaa~x III noc~e~ym~ero BBe~eH~a ynpaB~aro~x o6paTH~X oBaaeM 

(ROHTpO~:& ~eTeRTOpHOit annapaTyp~, IIISM6H6HH6 yc~OBHit OT6opa 1 

ynpaB~eHMa Cfi6KTpQ~l6TpOM III T.~. (p11Ic.2) ). 

3a~aqe~ OROHqaTe~:&HOM o6pa60THH fl~HeTCH IIISB~eqeHIII6 
-

cpa:BH~Te~:&HO M8~0I'O KO~HqeCT:Ba q110~0B~X XapaKT6piiiCTIIIK HCXO~HOI'O 

cnaKTpa, HMero~x, KaK npaBHno, Bno~ae onpe~e~eHH~it ~IIISIIIqeoKIIIit 

CM~c~ III aoca~x 6o~ee o6~M xapaKTep, qeM pacnpe~e~eHIIIe ~cxa 

OTcqaTOB no KBHa~aM, Ha~eHHOe B O~BOM IIISMepeHIIIIII. 

B M8T6M8THqec:KOM B~pa~eHIIIIII ~8HH8H aa~aqa OBO~TCH K 

pa3H0~6HIIIID cneKTpOB Ha OT~e~:&H~e KOMllOH6HT~ III Onpe~e~eHIIID TaX 

napaMeTpOB, qepes KOTOp@6 B~pa~aiDTCH S8HOHO.M6pHOCTIII IIIOCX6AY&

M~X WHSHqecKHX npo~eccoB. 

. Bee aTan~ 06pa60THH MOI1T 6~T:& 06~6~11IB6H~ e~IIIHOit Opl'8HH-

3yro~eti nporpaMMO.ti, noa:Bo~HIOD~eit o6pall\aT:&ca K D6oM HS no~nporpaM.M, 

HM6I01IUIXCH B 06~eM nporpaMMe 06pa60TKH ~SHHOI'O THll8 cneHTpOBe 

n. HEKOTOH>lE METOJU>l KOPPEKU11JII III TIPE.D;BAPJIITEJI})H011 
OEPAEOTKl'I CTIEKTPOME~~PLNECKO~ JIIH~OPMAUID1. 

I. MeTO~bl cxtaTI1H IIIHcDOPHSWJ~• 

B HSCTOHll\ee BpeMH OCH0:3H~MH M6T0~8MH OOKpa~eHHH 06~eM8 

::nwnepHM6HT8~:&HOH )ll'Hg)opMa~U fiBJifiiOTCff paCCMOTp6HHb16 B~W6 

MeTo~ B~6opoqaoa parHcTpa~IH (acco~aTHBHb1it 1 MeTo~ ~~po~x 



l--- -

.M aHaJIOrOBhiX 11 0ROH 11 H ~p. il), a TaRJ:6 M6TO~bl npe~BapHT6Jl:&HOit 

·o6pa~OTKH HHWOPMBUHH B aaanoroBoM qopMe /5/. KpaTRO ooTaHOBHMOH 

118 H6KOTOpblX OCOC5eHHOCTflX 1 CBfl38HHblX C npHM6H6HH6M yRaaaHHbiX 

M6TO~OB. 

!.I. 0CHOBHblM He~OCTaTKOM 80CO~H8THBHOrO M6TO~a HBJIH6TO.fl 

noTepa ~aoTH pa6o~ero o6~eMa naMHTH, Honon:&ayeMol ~JIH xpaaeHHH 
l 

~eCKpHllTOpOB~ H opaBH.MTeJI:&HO MaJiafl SW~6RTHBHOOT:& perHoTpaU,MH 

006blT.Mlite Kpo:~Ae TOrO t BO ll4HOrHX SKOll6pHM6HTSX 6031~6 HHTepeCHblMJII 

HBJifliOTCfl OJia6hle S<lJtP6KTbl, ¥73MepeH.Me KOTOpbiX aooo~aTHBHbiU CllOC0-

60M aaTpy~aeHo. ITpaB~a, npHMeHeaHe SBM ~JIH aoco~HaTHBHoro uaxon

JieHHH HHWOPM8UHH aeoHOJI:&Ro o6nerqaeT aa~aqy, TaK KaK B aToM 

OJiy~ae ~onyOTHMO HOll031:&30B8HH6 OROJI& yro~HO CJIOlltHbiX aJirOpHT~OB 

OOOT8B316HHH CTIMOHOB ~eOKpHnTOpOB ~31~ llOCJie~yro~eM perHOTpa~H. 

Ho Tpy;nHOOT:& KBK paa H 38KJIID'I86TCfi B H·aXOJK~eHHH no~XO~fl~X 

aJirOpHTMOB 1 noaTOM,y ~Jl.fl HeKOTOpblX 33~aq STOT M6TO~ B ~HOTOM 

Blif;ne OK83biB86TOfl npaRTHqeOKH aenpHe:~UieMhiM. 

1.2 MeTa~ aHaJioronbtX H u.M<l>poBbi.IC "oKoH", B · npHH~ne, np.zuaHMIIJ 
I 

~Jifi JII06blX ¥73M6p6HHtt 1 O~HaKO npH era HOllOJI:&30B8HIItH H606XO;zuiMO ! 

npe~BapHTeJI:&HO 3H8T:& oneKTp HCOJia~y~3MOrO flBJI6HHft 1 liTO H6 Boar;lta 

B03MOlKHO. 

K H6,1l;OOT8TKaM Bbl60p0llHhlX M6TQ~t)B perHCTpaUHH CJI6~6T 

OTH6CTH TSKJK6 opaBHHT6Jl:&HO He60JI:&myJO OKOpOOT:& perHCTpa~H 006bl

TX1lii, 0006eHHO npx-1 60JI:&WOM qH0316 ~eo:~pHnTOpOB (HJIH 11 0KOH 11
), T.K • . 

*) B pa6oTe/6/ OnHOSH r.M6pH~Hb1M M6TO;~, npe~OTSBJIHIDIIU~ti oo6ot! ROM- . 
. i 

6uaaizyiro aoooD;11aTHBHOro MeTo~a H MaTo~a Ulif~powx "oKoH". B ;n;aHHOM i 

M6T0,1l;6 ~H per.MCTpaUHH Ra~;n;OrO nHR8 OTBO~HTCH Onp6):1;6JI6BH8fi 30H8,; 
npllt3H8ROM ROTOpO.t1 HBJlfi6TCH BC6I'O JIHIJ:&.O;n;HH ;lteCKpHnTop. Paonpe;lte
Jl6HH6 OTOll6TOB no Ha HallaM npOlii3B0,1l;H~~Cfi TSK llt6 1 KBK H ;ltJIH Odblti
HOro aaaJIHaaTopa. 
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B 8~MX OJIY'ISftX OnOpSL\l1H opa:amtHHft KO,ttOB 8SHHM8JO! MHOrO :speMeH~. 

ilOBhlllleH~e OblCTpo~ettcTBHH MOlitOT ObiT:& ~ocTmrayTo .1ut6o npmMeaeameu 

60JI:&11W'X 6yi,PepHhTX ycTpOLiCTB .llfiMHTH, JIH60 paapa60TKOI cne~a~:&HbiX 

nporpaMM nOHCKS TOJK~6CTB6HHbiJ: KO~OB. 

KpoMe Taro, ~PH o6pa6oTI:e cneKTpo:a (oco6eaao MHoroMepHbiX) 
' 

qacTo :aoaHM.KaiOT Tpy~aocTH npjr onpe~e.neHHH xapaKTepa <,poaa :a "OKHe,~ 
p 

YCT8HOBJI6H1t1H HCTHHHOCTH COBTIE1~6HHI H ~p., T.K. ~JIH O~H03Haqaoro 

pemeaHa aTHX :aonpoco:a meJiaTeJ::&ao HMeT:& :aec:o cneKTp. Maorme 

8BTOpbl /? ,B/ Clll1T8IOT, qTQ BOC·Onte Jiyqme HM6T:& BCIO HHi,POpMS~lO, a 

ee OTOOp B6CTH B npo~ecce 06pa60TKHe 

TeM He MeHee BblOOpoqabJe M6TO~bl perHCTPSU3H B8XO~HT Wl1pOK06 

npHM6H6HH6 B pa3JIHqHbJX 06JiaC~~HX aKCnepHM6HT8JI:DHOI H~epHOkt -

i,PH3HKH t a pa8BHTH6 aTHX M6T01~0B npOHCXO~HT BCe ~pJiee HHT6HCH:BB0e: 

!.3. MeTO,lJ; npe;gBapMTeJI:&fiOI 8H8JIOrOBOL1 o6paOOT.KH HHd>OpM8Ut1H 
' 

C:BO~MTCH no CynteCT:ay K npOCTEtLiWHM apHi,PMeTHqeCKHM onepa!.U1HM H8~ 

~eTe.KTOpHblMH H.MnyJI:&C8MH (CJIOll:eHHe 8MIIJIHTY~, onpe~eJI6HH6 OTHOWe

HHH BMIIJIHTY~ ~:ayx HMnyJI:&COB, OT60p COBna~eHHI H T.~.) H BO 

MHOrHX CJiyqaflX n08BOJIHeT 3H8t::HT6JI:&HO COKpaTHT:& 061:1eM.,, He06XO~H

MOti naMHTH 6ea .K8KHX-Jik'l60 TIO~'ep:& HHclJOpM8UHH, Xapa.KTepmayronte.£i 

iJ'!H8H'leCKHll npou;ecc. E)(MHCTBeE.HblM Be~OCT8TKOM ~8HHOrO M6T0~8 

H.BJIHeTCH orpaaHqeHH8fi TOqHOC~l':&, 0 KOTOpO.£i npOH8BO~HTCfi onepaUHH 

:a aHaJioro:aott <,popM e. 

!.4. KpOMe Ollk'IC8HHblX Bbllll6 MeTO~OB, B PH~e pa60T HM66TOH 

OmWaHHe 11 CKpblTblX 11 M6TO~OB C:a:aTHH 061:1eMa aKcnepHM6HT8JI:&HOLi HH

<PopMaD;HH. B pa6oxe /9/ -nottasauo, 'llTO npm msuepeHm·ax-cnettxpoB, no-l 
'" ! 

Jiy'lleHHIDC B cneKTpOMeTpax C llO~IynpOBO,IJ;HHKOBIDm ,IJ;eTeKTOpaMK, He06-

XO,ll;HMOe 'lHCJIO KaHaJIOB MOJICeT 6hlT:& yueH:DWeHO B I,5 + 2 pasa.B STHX 

MeTo~ax monoJI:oayeTca TO odcTc~aTeJI:DCTBO, qTo ~JIH G~~J-AeTeKTO
poB paapeweame yxy~maeTCH c yBeJIH'tlea:weM aaepm.w per.woTp:wpye.Mol 

I? 



qaCTH~ H1 TBKHM Odpaaou, HMeeTCft npHH~nHa~H~ft B08MOZHOCTD 

COKpa~eHHfi 'WCJIB K8H8JIO:B, He06XC1;7UfWX ;ltJIH H3MepeHHH Cfi6KTp8 :B 

onpe;zteJieaaov_ aappreTH'Iecxou ),l;Hanaaoae. STo ;ztOCTHraeTCH npH:veae-
, ' 

HHe.u aeuaeaaofl mi<amt :a aaaiioro-·I.tHcJ]po:ssx npeo6paao:sa!re.1Iftx. 

2. KoppeK{aWH ;gpe~cbOB "BYJIH" H K0Scp(f!HI@6HT8 J'CH316HHH 
' ' 

Cll6KTpOME1TpO:s. 

0CHO:SH as TPYAHOCT:& npH npOJI6;zt6HHH TOllHhlX uavepeHB.H ..... 
aMIIJIHTy;ztahlx cneKTpo:s c:ssaaa·a c ~~au, liTO "ayJI:&11 Cnopor) H HOScJ}<PH-

LtH6HT YCH316HHH cneKTpOM6Tpa H6;ltCICTBTO'IHO CT86H3IbHh1. 

l13M6H6HHH 11 HYJIH 11 npH:SOAf{T li COOT:S6TCT:SYJ)DtHII C;ztJ;JHrall :soel 

' 
oneKTpaJI:&HOM KapTHBbl t a H8M6H6Hllfi KOScJ}cJ}H~6BT8 YCHJI~HHH mipa-

~~ 

:EaDTCH :B OY61It6HHH OT~eJI:&BbiX cnew~paJI:&BbiX ;zt6T8316.H :S npftMOI npono~ 

~B ITO OTHOW6HHm K nOJIOllt6HHIO paoCM8TpH:S86MOit OOOd6HHOCTH cnaKTpa·J 

l{JIH xouneaoaxzy~H ;ztpeftg)o:s o6h1qao uo.non:&ay:roTcH CHOTaMhf cTa6Hmtaa-

I.tHH 1 :S KOTOpblX 11 HyJI:& 11 H KOS(j)(})Hiijf6HT YCHJI6BHH cnaKTpOM6Tpa S:STO- . 

MaT:wqecKH no;ztcTpam:saroTca no cneJ~aJI:&Hh1M.penepah1M JIHHHHII. 

]lpyroe aanpa:sJiea:we :s TOtmOJt oneKTpoMeTpHH c:saaaao c nPRJue-

. H6HH6M SBM ;ztJIH HOppeKI.tHH ;ztpeMcJ]o:~ "HyJIH 11 H KOSWg)HD;H8BT8 yCHl,l6HBfi 

Cfi6KTpoMeTpHll6CKHX ycTpoiCTB/II·"IS/ • B STHX M8TO;zt8X KO;ztbl, xapaK- .. 

TepH3YI011Ui6 HOM6p K8H8JI8 fiOCTynaJOllt6rO COdhlTHH, 38IWCS~8IOTCH 

HH~HBH;zty8JI:&HO :BO Bp6M6HHOit fiOCJir3;ztOB8T6JI:&HOCTH B aan,OMHH8IDJ1l6AI 

ycTpoMoT:se (aanpHMep, aa uarHHT~yro JieHTy). BhlqHCJIHT&JI:&HaH 

M8WHH8 UOCJie OKOHllSHHfi SKCnepHM3HT8 11npOCM8TpH:S86T11 :a TOtf E6 

npOCTelmHe BhJqHCJI6HHfi B K8E~OM E<O;zte, KOppeKTHpye!t 11 ByJi:&11 H 

KOS(})WHI.tH8HT YCHJI6HHH Cn6KTpOM6Tpa' no li.BYM peneptur', lJ KaqeOT:B6 

18 
·, -w---·--··---·-.,.-••- ··------ .......... -------·-- . --------- -------· ........ ------~~--~-~-----:-

' ,, 



,, 

" 

cneKTpe, JI~6o n.vum :a cneKTpe o~~ cTopoaHero ~c~O'tlHHKa, a ~age 

aJieHTpH'tleCKMe ln.myJI:ocu MJIH c:se~·o:sble :scnbfmK~ o~ cne~aJI:&HblX 

reHepaTopo:s. 

Cy~HOCT:& AfSTO;IJ;8, npe;n;JIOllt6IIHOI'O :B pa6oTa /~I/, COCTO~T B · : 
:: I 

cJie;n;yronteM. B nnorpaMMY :sblG:.t1CJieiJ~H :s:so;n;aTCH noJiolltaHHfl ;n;:ayx cooa:n;-·; 
! 

HHX 110HOH 11 Ha QHJIOHSX panapHblX OOHO:B, npHH8AJI6lltallU'tX HOOJI6)UT6M'OMY 
? 

· oneHTPY. Ko;n; KaJK:n;oro oo6blTHH KCt ppeKTHpyaTcfl no c»opMyJie 

(II - I) 
• 

r:n;a IV;·' - Ko;n; oo6blTMfl .;11 , cKoppaKTHpo:aaaHoro aa yxo:n; "HYM" 

II YOIIJI6HIIH; fJ.. - :S6liii'IIIHB KO)lp6Kililll 11 HY~lt11 (:s KBBSJIBX) II I· 
I • . I 

~- :seJIHtmHa KoppeK~H Koaw~~H~aHTa ycHJieHHB. I· 

EOJIH fi/~ 1 
npHH8,1.1;JlellCHT O,ZI;HO!fy H3 11 0KOH 11 

t TO B· 38B~OHMOOTM f 

OT KOOp;ZJ;UH8Tbl 11 0KH8 11 :seJIHtiHHbl fJ1 HJIH . K1 noJiytiaiOT onpe:n;aJiaH-
i 

Hbla npHpa~eHHH. 3HaK npzpantaHHH 38BMOHT OT noJIOllC6HHH 11 0KH8 11 

Ha CHJIOHSX penepHOI'O OOHa. 0;IJ;HC1Bp6M6HHO 0 KOppeK~e" npOHSBO-
t.! 

;ZJ;HTOH ITOK8H8JI:&H8H OOpTMJpO:BKa K<I;IJ;OB. 

B. pa6oTe 115/ npHMeHeH Me~~o;n; KOppeKIU1H oneKTpo:a no 

I· 
I 

SJI6KTpH- I 

'tl6CKMM penepHblM HMilyJI:&CaM. B ;D;CIHHOM M6TO;IJ;e ;n;:sa STSJIOHHblX 

HMnyJI:&Ca OT OTa6HJI:OHOI'O reHepa~~opa HEmpepbl:BHO no,n;aiOTOfl HS BXO;IJ; 

npe;n;yom1HT6JIH BM60T6 0 ;IJ;6T6HTOj)HblMH HMnyJibCaMH t H3M6pHIO~O.fl 

8MllJIHTY,ZI;HblM 1\0;D;Hp0BIIU1KOM H perHCTpHpYJOTCH B naMHTH. 
1 

' 

ECJIH B npo~ecca H3M6p6HH~ Oil6KTpO:MeTpH'tl6CKHH TpaKT OT86H-

Jl6H, TO a~aJIOHHble HMnyJI:&Obl MM6ll~ O;IJ;HH H ~a ze KO;D;bl (nyc~:& t 

I 

~ i 
HanpHMep, KO;D; MaJIOI'O ST8JIOHHOI'O HMnyJI:bOa t KOppeKTHPYxollt6I'O 11 HYJI:&11

1
1

. 
. I 

pa:.aeH Jfop 1 a 60JI:OlllOI'O STSJIOHHOI'O HMnyJI:&Oa, KOppeKTHPYIOilt6I'O I 

Hoac»Q!VI~eHT ycHJieHHa, pa:sea N,'/ ). ! 
I 

t. 
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llp:vi :viaMeHeH:vi:vi "HYJIH 11 Ha aei:oTopyiO :seJI:vJlUfHY Ll,P :vi Koa~I?~I?H

~eHTa ycHJieH:viH aa L1 K , H3MepeFIHbla KO~bl aTaJIOHHblX HMnyJI:&co:s 

6y~yT paBHbl 

. Nfu?> = (/Vol' +!VD)JC -t Y- IX } 

;1/y u;J = {Mt 'f/Vo} .Z. -r Y - /V'o J (IT - 2) 

r~a .X= 1 :t Ll K :. 
l 

ntHM nopory aMnJIVITY~Horo aaaJIHaa'J•opa; aHaR napa~ J1 K H ~ fJ yKa 3h1~. 
I 

.L1CTL1HH06 8H8tr6HH6 KO~a npol!:3:B01I:&HOrO C06blT~H MOlltaT 6blT:& 
• 

(II - 3) 

PemaH COBM6CTHO (2) H (3) 1 fiOJiy"t;:HM CKOppeKTHpOBBHHhlit KOJf C06h1-

THH 

I I ) /Vo.!l - ;1/Pf 
N,: = (/V,· tJ3 -At 143 ~143 - !1?tt3 + M~ (II- 4) 

Ha pHC.3 npH:se~eHbl HCKB*6Hf.hlit (a) H CKOppeKTHpOBBHHblti Ba 

YXOll, "ByJIH" H KOBWWL1~6HTa YCL1JI€:HHH. ~ 6) r- cneKTPbl, .. 
60

co. 

B HaCTOffntae :speMH npaKTHt~ecKH :see npeU¥I3HOHHhle ,aMnJIHT;yll.-

I 

i. 
i 

, I 

Hble BHBJIH3aTOphl HM610T CI1CT6Mbl C'l'a6:viJIH8a!UfH 11 HYJIH 11 H KOaWWH~I16HTS: 

ycHJieHHH. MeTo~hl KOppeK~H aa SBM npl1M6HHIOTCH JIHm:& B Tax cny

t~affx, KOr~a B HBMepeHHHX no TOti :viJIH HHOti npHtr:viHe HCUOJI:&ayeTCH 

H6HHTerpupyiOIIU'IH pel!WM pa60Th1 na~iHTH (MHOI'OMepHble aHBJIH3aTOphl 

C MarH:viTHOti JI6HTOti)/I3/ 1 KOI'~a 'l'pe6y~TCH 60Jiee BhlCOKBH TOtrHOCT:& 

H3MepeHHti /II/ t H, HBKOHe~, KOI'J,a npHM6H6HHe CHCT6M CTa6HJIH38-

$1l1 aaTpy~HHTeJI:&Ho (aanp~t~Mep, npH o6pa6oTKe cneKTporpaMM 1 . 
UOJiytreHHhlX B MBI'HHTHhlX J~ - CU€KTpOMeTpax). 
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Paoo~oTpeHHble Bblme ueTo~Y ROPI,eK~H onaRTpOB a~~eKtHBHH 

KSK ~na ~HH8MHtl80HHX (~pa~~), TSK ~ ~nfl OTSTHqaoKZX (O;ztBHI') ' 

H3M8H8HHM KOppaKTHpyaMbiX napaMaTpOl, (B OTnH~a OT ;ztHH8MHtl60KHX 

1! HSMaHaHH~, HMeiOIIU'IX Mao To B npouaooE: parHoTpa~H, o~:BHI'H npa~-

i' nonaraiOTOH TIOO TOHHHDIMH B T8tl8HH8 O;L;HOI'O UHI<na HSMapaHHiil) • 
I ' ~ 

f B H8KOTOplX OJIYtlSHX ;ztOOTSTOtlHO OHOppaKTIIIpO:BST:& OHOTeMy Ha OTaTH-

tleOKHa HSMeHaHHH napaMeTpo:s. ~nJIIqaoa 111 aaHdonaa paonpooTpaHeH

aoM aa;ztatleM TaHoro po;zta H:snaaToa HanH6po:sHa onaHTpoMaTpa. 

~aHHDIM M8TO;zt y;ztOOHO npHM8HHT:& TSKX€ ;ztnfi CYMMHpO:BSHHfi onaHTpOB 

H Onpa~anaHHfi paOOtlHX xapaKT6pHOTHR paanHtlHbiX HS~epHTen:&BbiX 
. I 

CHCT8M B cnyqae o6pa60THJII no O;ztHO~ H TOM E6 nporpaMMS C06biTHa, 
I; 
'\_. 

nonytl8HHbiX B pasnHtlHbiX SKOnepHM8HTan:&HDIX CHTya~HXe 
. 

.Una ~OOT8TOtlHO M8~JI6HijDIX H3M6ll8HHii1 11 HyJIHn H KOS~~UH8HT8 

yoHneHJIIfl Oil8.KTpOM6Tpa npoue;ztypa .KOJ:p6HUH14 MOJICeT 6blT:6 oy~eOT.B8HHO 

ynpo~aaa. B pa;zta pa6oT /I4 ,~5/ onHcaaDI MaTO;ztbl, o6ecriellH.Baro~e 
1\0ppe.KUHIO xapa.KTapHCTHK Oil8KTpOM8T}a no napHO;zt11Itl801\H HSMepaeMblM 

aTanoHHhlM ona . .KTpaM. C~aooT:& npa~Jiosaaaoro :a pa6oTe /I~/ MaTo~a 
aa.KJIIOtlaeTca B BbltrHoneHHH ~aKTopo:s c.zumra "ayna11 H ROa~WIIII4'f6HTa 

YOHJI8HHH nyTeM opa:BHeHHH Ta~ai'O B8nH6pO.BOtlHOI'O pacnpe~aJI8HHB, 
! 

noJiyqaaMOI'O Hanoope~CTB8HHO nape~ H3M6p6HH6M aKonepHM8HT8JI:&HOI'O 

cnaKTpa, 0 aTaJIOHHblM Ranu6pO.BOtlHblM paonpe;ztanaHH6M 1 XpaHH~MOH 

B naMHTH M8illHHbl (TaHHX paonpe~aneHHM MO)K6T 6blT:& HeOKOJI:&.KO).' 

STH ~8HTOpbl C~BHI'O:B HOTIOJI:&SyiOTCH ;zt~H 000T8BJI6HHH HCfipa:BJISHHOI'O 

aHcnapHMeHTan:oaoro cneHTpa. 

PaooMo.TpaHHb1ii1 MaTo~ ROppaRUHH H ero np:wMeHeHHe · ~JIH 

aaapreTHtl80.KOM K8JIH6pOBKH onaKTpOM6TpO:B ;ztOOT8~0tlHO :TOtleH H 
,, 

;zt88T XOpOWHS .peayn:&TaThl, HO OBH38H C ·aao6XO;ztHMOOT:&IO 11IM8T:& 

aTanOHHble HOTOqHHKH onpe~eneHHOI'O 3HapreTHtl8CKOI'O OOCT8:B8 H 

aKTHBHOCTH. 
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! TaK E6 1 RaK 14 ~nH KOP.P6KD~14 ~peMwo:a, ~nH aMn~HTy,AHO~ , 
I . 

K8JIM6pOBK14 OII6RTpOM6Tpa 14 KOMII6H08~M O~B14rOB y~o 6H66 MOIIO~:&SO- ! 

BaT:& reaepaTop~ STaJIOHH~X 14MnyJI:&COBe B pa~e pa60T ~~H STMX 

u;e~e~ HcnoJI:&ayioToa sTanoaa~e reaepaTop~, ynpa:a~aewe SBM. 

B pa6oTe /I6/ 8BM P,UP-8 ynpaBJlfleT TOtnibJM ~em1T~6M (!7 614T), KOTO 
•. ' 

pbl~ IIO~KJIID~6H K B~OOKOCTa6M~:&HOMY STa~OHHOMY HanpH~eHMID M K 
I 

PTYTHOMY pe~e. 8TaJIOHHble HMnyJI:&CN OT aHaJioro-~wpo:aoro npeo6paao-; 

:aaTeJiff permoTpMpyroTca :a naMHTM SBM. TaRHM o6paaoM noJiyqaeTcH 

aa:aMCMMOOT:& JV=~(A). TaHaa n~ou;e~ypa :ablnOJIHHeToH a:aTOMaTHlleoKH 

M, eC~H OHa IIOBTOpHeTCff ~OOT8~0~0 ll80TO, TO MO~HO IIOJiyqH~:& 

11 kfCTOpMIO ~petiwa" "HY~Hn 14 HOSqWH~6HT8 yoH~6H14fl aa :apeMH 

SKCII6pl1M6HTa,a aaTeM BH6CTM OOOTB6TOTBYIO~ KOppeHqHIOe KpOM6 

STl'IX OCHOBHblX onepar.m:fii TaKaS CHCTeMa II03:BOnR6T TOllHO. HSM6pHT:& 

npow11n:& HaHaJia, onpe~e~l'IT:& ere rpaHHU@ H no peay~:&TaTaM a~Hx 

H3M6peFUf~ OIJ;6HHT:& ~14{J)wepeBIJ;M aJ:.:&HyiO BeJIHH6ZiHOOT:&. 

~~fl SHepreTH~6CKO~ K8~M6pOBKH HOllOJI:&3yiOTOH 60JI66 npocTI:i6 . 

MeTO~ • Ilape~ Ha~aJIOM H3MepeH~JI OHHMaeTOH K8JIH6pO:BOllHI:iit Oll6KTp, 

MM6IOIIU1ii ~OCTaTO~H06 lillC~O JIHH:P'li 0 H3B60THO:fii SHeprMett. 

ECJIH He~HH6MHOOT:& oneHTpC,MeTpa OOOTaBJIHeT ~eOHTble A0.1IM 

npoueHTa, TO BO MHOrPIX C~ll8fi}: ,IVIff K8JIPI6pOBKH AOOT8TOtiHO 

· Kyco~HO-m·mettaoti annpoHCHMaUHxr aa:aHOHMOOTH E=/(!V) /I? I. Tor~a 
SHeprHH ~MHIIIH t HaXO~flli46liOH M6ll:AY ABYMfi KBJIIII6pOBOliHblMH IIMKBMM 

0 SHeprHeti EI H E2 ~HOMepa K8H8JIOB paBHI:i OOOTB6TOT:B6HHO 11; H 

nz. ) , Onpe;n;enReTOfi k-13 Bhlp8JIWHH.fl 

E. = { Ez - E' ) n .- + n2 t;, - n, D. (n _ s) 
t n1. ,- n1 hz - n1 
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P, 
1: 
'I 

Kan~6po:aoqaag H~~BaH MO~eT 6NTI:t annpOHCHMMpOBaHa C 6on:r:,

ill6H TO't!HOCTI:tro, ecnH no KOHeqHOM~ qMCny HSB6CTH~X TO't!6K nponOEHTD 

M6TO~OM H81:7M6HI:till~X KBa~paTOB TIOJlHHOM 3··.J H11H 4·· CTeneHH. 
i• 

f O~HaKO :S HeKOTOpbiX C11yqaHX (HanpmMep, KOr;748 :S K8JIH6po:eoqHOM 

' ·, 
I' 

' 

li ,, ,, 

. Cll6KTpe HaT HS,eCTH~X JIHHMH B KOH~e aHepraTmqacHOH IDH811N) 

SKCTp8ll011H~H MO~eT 6~TI:t HeTO't!HO~. MHOI']48 ]411H K81!H6pO:SKH 

HCllOJII:tayroTCH nHKH 0;74HHOqHOI'O H ;74BOHHOrO B~116TOB, T.H. paaHOCTI:t 

SHeprHH M6m~ HHMH TO't!HO H8B6CTH9e B STOM CJIYqaa ~011HBOM npOK118- : 
. I 

,n;u:eaeTcH no ma:aecTHblM TOqKaM KaJim~po:aoqaoro cnei,Tpa H no yqacT-
c/5 

HaM, ]I.JIH KOTOphiX H3B6CTHO tfil • ToqHOCTD K8Jm6pOBKH npH 

aTOM c~ecT:aeHHO :aoapacTaaT. 

3. Awrvre BVI;l{bi KOppeHI@H cnrmTPOB. 

3.I. KoppeKUVIH aMnJI~TYAH~x oneHTpOB, HCKa~eHHblX1 HaJio~eHvreM , 

l1!·.myJII:tCOBo 

H:a11eHMe aanoJKeHMH onmcaao ToopeTHtleCKH /IS/ m npe;A110xteHbl 

H6KOTOphie CX6MHble pemeHHH ;An.fi B~j4eneHHfl Hano:HteHHbiX HMny11I:tCOBo 

Cno~HOCT~ npo6JI6Mbl 38K1!ro'tl86TCH B TOM, qTO He cy~eCTByeT 06~X 

M6TO;AOB ee pemeHHH; T8K 1 HanpHMep, npH H8JIOJK6Hl1HX Ha !J?pOHT6 
I 

l1L·,;nyJII:t08 06bltlHO npM.·I'leHHIOTCH CX6Mll Bbi;A6JI6Hl1fi 1 T.H. B STOM CJiyqae 

clJopMa l1MnyJII:t08 CYllt6CTB6HHO H3M6H.HeTCH} H YCT8HO:SHTI:t aRT H8JIO:Hte-

HHH ;AOCT8TO't!HO npocTO. ECJIH H8JI0~~6HH6 aaBMCHMblM OT :epeMeiUf 

CT8TMCTH'tl6CKHti npo~ecc t TO HCTIOJilt30B8HH6 CX6M Bbi;A611eHHfi qaC:I-0 

fl:BJifi6TCfl 6;AHHCTB6HHOH B03MOJKHOCTltiO npe;AOTBpaTHTI:t HCH8JKeHHe 

cneHTpa, ·noCKOJII:tHY ;AJ!fi M8T6M8Tl1tlEtCID1X paclleTOB He06XO;AMMO 3HST~ 

38Bl'ICHMOCT:& nponecoa OT Bp6M6Hl1 1 ROTOpafi 1!H60 OqeH:&.CJIO:&tHS, . 
' ' . 

JIM60 H6113B60TH8; H8I{OH6I.h npH JIIOCiOM 38ROH6 H8JIOJKeHl1M IJ?OpMa 
.\ 

l10K8lK6HHOro cneHTpa aa:eHOHT OT Tic paMeTpOB ):t6T6KTOpHOI'O HMTIYJI~Ca t 
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TI03TOMY npki O;li;HOM H TOM Jita 88ROHa H8JIOZ6HHtt aa;n;a'tla MOlltaT 

pemaT:&OH paaJIHqH~MH nyTHMHe 

Ha npaRTHRa oC)wqao Honoir:&3yiOTOH ROM6HHHpOB8HHbla Cll0006bl 1 

B KOTOp~X H8JIOJ!t6HHe Ha !lJpOHTe :tiMnyJI:&OS ycTpaHHeTOH CX6MHbi.MH 

M6TO;li;8MH 1 a 'lt8JIOJ!t6HHfi H8 11 XBOCra 11 BblqHCJIHIOTCH MaTe.MaTHqeoHH.MH 

M6TO;li;8MH H npH o6pa60TRe oneKTpa BHOCHTOH COOTBeTCTByro~aH 

KOppeK~H. PaOCMOTpkiM O;li;HH Ha raRki'X M6TO;li;OB /!9/. 

ilyOT:& P - 8MllJIHTy;n;~ TIJIOTHOOTH B6p0HTHOOTH HaJIOJB:eHHH 

Ha 11 XBOOT 11 HMnyJI:&oa; tf - 8MIIJIHTy;n;a nJIOTHOCTH B6pOHTHOCTH 
N . 

,11;n;eaJI:&HO ro (HaMepHeMoro) oneKTpa, ror;n;a ;n;ettcTBHTeJI:&BaH IIJIOT-

HOOT:& BepoHTHOOTH l1MeT:& aMTIJil1Ty;n;y A , aanHC8HHYIO 8H8JIH88TOpOM 1 

pa:BHa ~) t:-1 

. It ft) == ~o if {/- JC/,P ( 1 rK) ' (II-6) 

. 
H~X OOc5blTl1:Li; t - HOMep K8Ha.r.a. ·. 
EOJil1 .A H f H8B60TH~ t tf' M0llt6T 6~T:& BblqMCJI6HO Ha (6) • 

Paonpe;n;eJiaHHe fJ MOJKeT 6~T:& ma6o BblqMoJieao no wop114e oneKrpa, 

ope;n;HHH OROpOCT:& H 8MTIJIHTY;zJ;HOEI pacnpe;n;eJieHH6 KOTOpO.rO H8B6~THbl 1 

Jii-160 M8MepeHO llOO pe;n;OTBOM Onpn;n;eJieHHH ypOBHH HyJie.B0¥1 JmHHH. 

B MOMeHTbl :apeMeHH t OT8TMO T1fll6C!HH He 38JU10H.Ml:i6 OT :Bpe.MeHH llOH:BJie-, . . .. .. r 

HHH ;n;eTeKTOpHblX MMnyJI:&OOB (HaiipHMep, OT .reBepaTOP8.HMnyJI:&COB 1 . 
:WM6IOII{ero ~HRC:Wp0B8HHYIO qaoTOT;r). 

Ypa:aaeaHe (6) MOllteT 6biT:& npeo6paaoBaHo ~~fi pnpa;n;eneHHH . ' 

Cf : i. ·"' r r 1 = p!-1) [At -;~"(f-It:} p 1 ;<:+1 J ~IT-?) 
Ha pl1o.4 llOK88SHbl HCK8J!t6HHbl~ ;~ CKOppeKTHpOB8JiBblkt Cii'6KTphi 

·t3Y.Cs /I9/ · 
• 

*) YpaBHeHHe (6) aaiiHoaHo ;n;Jifi yHHnOJIHpHblX ;n;aTeKTOpBhiX 

HMnyJI:&COB •. 
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I 

3.2. IIonpa:airn aa MepT:aoe :aper.m: • 
. 

B 6on:&m~HCTBe cnyqaeB ROppeR~ff 8MllnHTy~H~X cneRTpOB Ha 

. MepT:aoe BpeMH CBO~HTCH R onpa~eneHHIO HOpnmpyiO~erO KOa!P~HIJ;~6H!ra, 

aa ROTOP~* yMHo~aeTcH HcRameaa~~ cneKTp, nocxon:&Hy ~~H aHanHaa

Topo:a 0 aaHp~T~M H8 BpeMH per~cTpa~H BXO~OM !POpMa HSMepeHHOI'O 

cneHTpa H oneHTpa noTep:& co:ana~aiOT. ~ HaH6o~ee TVJnHqH~x 

cnyqae:a HOpMMpyiO~~~ KOai.P~H~eaT MOEeT 6NT:& Onpe~eneB HS cne~ym-

114¥7X B~p8jit6HH~: 

a) Cpe~Hffff OHOpOCT:& llOOTJnneH~ff HMnyn:&OOB Ha :BXO~ aHanHaa

TOpa ( ;Yo ) H MepTBOe :apeMH ( im ) llOCTOHHH~. B aTOM O~y-qae 
CHOpOOT:& per~cTpa~H paBH8 

;Vo n= -1 +.IV; ,; ;-, (IT-8) 

6) NOr: Cb~tsi, Me pT:aoe :apeMH nepeMeHHO ~ pa:aH o :apeMeH~ 
npeo6paao:aaH~H aMnnHTy~w HMny;r:&oa nnroo :apeMH pa6oT~. naMHTH. 

B BhlpaxeHHH (8) -tm aaMeHHe~~cH Ha i ~fO'JO' pa:aHoe 

.ia~ = in + -tm, -
r;n.e -/:m - np:vJ6nH3HTen:&HO paBHO nonOBHHe M8ROHManl)HOI'O 

r 
I 

\ 
I 

: 
I 

Bp6M6HH npeo6pa30B8HHH ;n;3Ifi pa:3HOMepHOI'O oneKTpa U f:o + K tIC 
~~fi Cll6KTpa npOHSBOJil)HO~ i,POpMU ( -l:o - :apeMH aanOMHH8HHfi 

-I ' 
. 

IlnmyJI:&Ca B HyneBOM KaHane; /<.' - nO~Ojit6HH6 ·IJ;eHTpa T.f01t6CTH 

-l ~ 
8M~VITY~HOI'O pacnpe~e~eHHfli 4•K - Bp6Mfi npeovpaaOBBHHfi H8 O~HH 

KaHan). 

:a)Jtfo~a~,.sl, -il'lt:: i-Jto't) . B 6oJiee Toqa~x pacqeTax 

HOpMHPYIOII4ero KOSWWM~eHTa Heocixo~Mo ytmTNBaT:& HaJIHqHe <PHHTH:a

H~X IJ;~KnOB pa6o~ 8H8JIH38TOpa, B TeqeHHe HOTOp~X npOHCXO~~ 

npo:aepHa COO~Be~OTBM.fi 8MnJIH~y~;hi H!wllly~:&018 onpe;n;eJieHBI»M YCJIOB.HiU4 
I 

., 
:• 
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(~HCKPHMHHSU*fl HHXHero H :sepxaero ypo:saeM 1 COBna~eHHfl H T.~.). 

ECJIH HMnyJI:DC nq H8KHM-JIM60 rrpHtUfHaM 6paeyeTCfi 1 T0 1 XOTfi aaiiHO:& 

B fi8MHT:D He ITP0f.13BO,IJ;HTCH 1 ac,M>eKTH:EHOe MepTBOe Bp6Mfi BOBpao-
. 4• 

TaeT 1201. . 
BepOHTHOCT:& TOrO, llTO B TetleHPie illHRTHBHOrO ~RJia Ba BXO;l4 

8H8JIH38TOpa npM;n;eT no KpaMHeM Mepo O;D;HB HMrryn:&C 1 pal3Ha 

(TI-9) 
' 

r;z4e i 9' - illH.KTHBH oe BpeMH ( t rt· pa:sao :speMeHH · aa~epzn 
HMTIYJI:DCa Ha BXO;n;e JIHHeMHbiX 11 :SOpOT11 ). C_pe;l(H66 tUiCJIO HliaiiYJI:&COB 1 

fiOTepfiHHbiX B TetieHH6 8H8JIH38 
1 

paBHO t:/f'l}O fifo 1 a llOTepa HMTIY,JI:D

COB B ~etl6HHe qJH.KTHBHbiX ~.KJIOB COOT8BJI8IOT B6J!Hlll1HY . e. t/D·At;. . 

YllHTbiDaH, llTO aa O;l(HHM illHKTHBHbiM UHKJIOM MOEeT CJie,IJ;OBaT:D 

BTOpO~ H T.;n;., 06~He ITOTepH HMnyn:oCOB aa BpeMS perHCTpa

UIU1 ( T) orrpe;n;enHIOTCH cJie;n;yiO~HM Bhlprun:eHHeM 

. . 

. 
-- i 

Yo== 17 (i d:if'f'!Vo) t-~ =llft"" f~t>;;Vo/ e;c,P (t,. Y..)cn~II) 
' 

110 H3BeCTHbiM /2. 1 i.Y.f'J' H i ~ JI6I KO Bbllll'ICJIHT:D ~ t MOlltHO · 

pelliHT:D H mo6yro o6paTHyiO 38.1(8qy • 

Cy~eCTBYIOT l1 6onee CJIO~Hble ~6TO;l(bl BBe;n;eHHfi nonpaBOR Ha. 

MepTBOe BpeMfi 1 YllHTbiB8IOIIU'I6 ~OpMy Cll6KTpa 1 CKOpOC~ll Oll6T8 B 

.KaJK;n;OM .«aHaJie I 2.I/, a aJIMllHe npo~wJ!tyTotiaoM naMHTH 12~1 H T.~., 
' . 'I 

O;uHBKO ., paCCMOTpeHH6 BTHX M6TO;IJ;OH BblXO;D;HT aa pa.MRH ~aHHOM 
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B HeKOTOpblX COBp6M6HHblX SH83Ilii38TOpaX BBe~eHbl cne~VI83I:&Hbl6 

ycTpOViCTBa, no 3BOJIHIOIIU16 He T,OJJ:&KO Bbll:WCJffiT:& nonpaBrof, HO lii 

SBTOMSXJtiqecKH KOppeKXHpOBST:& cneKTp B npouacca ero HSKOfin6HMH. 

ilo~p06HO STH BOTipOCbl paCCMOTpeHbl B pa60T6 /l3/. 

4. ITporpaMMbl npe;yBapHTeJI:CHOH o6pa60TKH CKOppeHTMpOBSHHbiX 

cneKTP01!• 

PaCCMOTpeHHbl6 Bblill6 M6TO~bl KOppeK~H HM6IOT 60Jiee HJIH M6H66 

C8MOCTOHT6JI:&HblH XapaKTep; np11 onpe,ZJ;eJieHHOil TIOCTSHOBK6 SHCnepH

MeHTS H COOTBeTCTByro~eM SJI6HTpOHHOM OCHa~eHHH MOZHO ,ZJ;06HT:&Cfi 

T6X ~e peayJlbTSTOB npHM6H6HH6M paaJIHqHbiX OX6MHbiX pemeHH~. 

TIOSTOMY MOJKHO Qql1T8T:&, qTQ HM6HHO C MOM6HT8 TIOJ!yqeHHfi CKOppeKTH

pOBSHHbiX cneKTpOB HaqHH86TCH CJ6CTB6HHO 06pa60TKS C HCTIOn:&BOBa

HHeM SBM. 

4.I. OpraHHaauna H ynpaBJieHHe npoueccoM o6pa6oTKH. 

0CHOBHblM npanHTCTBH6M Ha nyTH TIOJIHOi 8BTOM8THB~~lii 

TIPOI.\6CC8 o6pa60TKH 6biJI8 H 8CT:& Heo6XO~H¥0CT:& (liaCTO ,HeHa6eJitH8H) 

y'iacTHH aKcnepitiMeaTaTopa B npo~ecce o6pa60TKH. Bb1Texaro~a_a 

OTCIO,ZJ;a He06XO~HMOCT:& liiHTepnpeTa~lii HCXO~HOrO 'iliiCJIOBOrO MaTapHaJia 

H peayJI:&TaTOB noaTanaoM o6pa6orKH, a TaKJite BBO~ pemaHitiil aKcnepH-: 

M6HT8TOpa B MSWHHY npHBO,ZJ;HJIH K ~JiliiT8n:&HbiM aa~epJitKSM B npouecce 

o6pa60TKH H 'ISCTO ~6JI8JIH 6eccM::.ICJI6HHO:.t1 8BTOM8TH38~IO OT;zteJI:&HbiX 

ee STSTIOB. 
.. 

B aacToa~ee BpaMH ypoBeH:c paaBHTHfi BblqHcJIItiTeJI:&HOi TaXHHKM, 

a TaHjl\e HaJH11IHe paaBHTbiX BHema:ilx ycTpoi1cTB SBM, noa:a'oJIHIOT coe

,ZJ;HHliiT:& B H enpepbiBHyro uen:& OT~6/!:&Hbl6 3T8Ilhl 06pa60TKH t BKJ;IIO'iafl 

z aTanbl o6pa6oTKH HHWOPMS~H oaMHM SKonepitiMeHTaTopoM. 

29 



O;zusoM ma . ~at<MX :ao a;.lo:ntHoo~e:£t n:sJIHe~ :>H Honon::J)aOB8HHO :&HayeJI:~»aoro 

HaHaJia cBHa~ 'tleJio:aeHa 1.1 SBM - ocu;H.IIJiorpa~a co c:aeTO.BblM Kapaa~a

moM / 24/. 9TO ycTpOMCTBO 1.1 HaJIH~~e Cl1MBOJIJ.1'tleCKOrO H3b1Ka, 

noa:aoJIHro~ero o6pa~aT~CH K SBM np1.1 pemea~~ onpe~eJieHHhlX aapaaea 

aanporpaMM11pOBaHHblX aa~aq H TIOJiy'tlaT:& OT Hee OTB6Tbl B TIOHHTHO~ 

~OpMe, YCTpaHHIDT Tpy~HOCT~ np~ aBTOMaT~aa~~ 06pa60TKH CneKTpO

MeTpH~OCKOM HHqlopMaD;l1J.1 1 Bbl3BaHHble yqacT~6M :a H6M aHcnepHM6HT8-

TOpa. ITpM aTOM y~aeTCH a:aTOMaT~3MpO:aaT~ :Ka:K rpa~H'tleCK,YID HHTeP

npeTa~ro HCXO~HblX M npOMe~yTO'tlHblX ~8HHblX 1 TaR H B~TIOJIHSHHe BCSX 

aeo6xo~Hwx pac'tleTo:a. Ynpa:aneame EBM :a npou;ecce o,6pa6oTKH 

OC~eCTBJIHSTCH Henocpe~CTB6HHO C nyJI:&Ta OCD;HJIJIOr~a~a TipH TIOMO~ 

cne~aJI:OHOrO H3bl:Ka CHMBOJIOB 1 B HOTOpOM Ka~~OM no~porpaMMe HJIH . 
rpynne TIOJU!pOrpaMM TIOCTaBJieH :a COCTB6TCT:a~e onpe~eJieHHbl~ C~MBOJie 

Henpephl:aaocT:o npouecca o6ecn€~:aaeTcH nporpaMMHblM annapa

TOM no~ep~aH~H HOHTSKTa onepaTop~ C SBM 'tlepea :aHaya~:&HbtM KSHaJI 

c:aaa1.1. Ha ncex aTanax o6pa60THH H~ aHpaae ocu;HJIJiorpa~a npe~· 

CTSBJIHeTCH HS06paJKeHHe M'IH~OpMa~H <rpaWHK), peay3I:&T8Tbl ,neitci'BHit 

onepaTopa u pa60Th1 SBM, a Ta.KJKe HE:o6xo~HMb1e ~JIH pa60Tbt c~MB0.1Ibt 

:aMecTe co :acnoMoraTen:oao~ uawopMaiJ;ue~. OKOHl!aTeJI:&Hbt'a H npoMe

JKYTO'tlHble peayJIDT8Tbl MOryT 6b1T:O BblJ3eAeHbl H8 JII060e BH6111Hea ycTpO~

CTBO SBM. 

4.2. CTpYRTYpa U'QOrpaMMhl O'Qri3Hl138!J.I1M 06'Qa60T.K~ ~ 
Bcnorv;oraTeJI:&Hhle no;n;npbr'QBMMLI. 

OpraHuayxm~aSI nporpa.MMa :a nep:ayro oqepe.:n;:& ~OJIJKHa · o6ecnett:H

BaT:&: uao6paJICeHHe o6pa6aTbi:aaeMoro cneKTpa B mo6olit aa~aaaoM 

cl}opMe <rpatlJHR, pacTp, HaoMeTpHH); pereaepau;mo ~ao6paiKeHHHi 

~OcTyn RO BCSM no~nporpaMM8M t HM6j0IIUiMCH B nporpaMMe ·'oC)pa60TKHj 
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o~:aa~Hyro paaR~m SBM aa Ra~~oa o6pa~eaHe onapa~opa K'nporpaMue 

o6pa6o~HH. 

Ha6op BCDOMOra~anl)H~X no~nporpaMM He HEnfi6TCH E60TRO 

aa~aHH~M, OH MOJlt6~ BSpl)HpOBS~l)CH B WHpOimX npe;ztaJiaX, O~HSKO 

MO)KHO B~,2(6JIJd~l) OCHOBH~e THIIbl no~nporpaMM, KOTOp~a HCUOJI:&aymTOfi 

DpaKTJti'·IeCKH npH 06pa60TKe B06X BH,D;OB OD6KTpOM6TpHqeoROi! 

HHWOPMSUMH 1241: 

a) BBO,I( ,2(8HH~X Ha BH6illHHX yo~pO~OTB; 

6) Bb1B6,2(6HH6 Ha OOUHJIJIOrpa(p yqaOTKS Hao6palK6HHli npOHa-

BOJI:&HO~ ,I(JIHHbl; 

B) MSCWT86HpOB8HHe; 

r) o~~Ia~.«a xapaK~epHhlX Toqo:K oneRTpa; 

.I() npao6paao:aaHHe Hawopua~fHi 
, . 

a) :aapHaUHH Hp:KOOTH HSOopaneHHH; 
II 

lK) O,I(BHr yqacT:Ka Haoc>pa~xaaml En aBo (:anpa:ao) aa aa~aaaym 

,I(JIHHy; 

a) B~BO,I( ~8HH~X Ha BHeillHHe ycTpO~CTB8e 

STaT aa6op no,I(rrporpaMM noanoJiaeT a.KcnepiriMeHTaTopy 

~eTaJIDHO paOOMOTp6Tl) cneKTp H npo~ra:aeOTH ero HaqeoTB6HHyro 

0U6HKY. 

4.3. HeHoTopbie onepawn1 npH;g:aapHTaJil)HO~ o6pa60THH. · 
/I 

Onepaq1111 npa~BapHTenl)HO~ Ct6pa60TKH HM6IDT OBOei! n;aJI:&ID 

no,I(rOTOBJriTl) HHWOP~~1aiU'IIO ~a ,I(aJI:&He~tweti o6pac5oTim no onpe;I4eJieH

H~M nporpaMM8M H ;l48Tl) HeROTOpoa RC,JIH'l60TB6HH06 npe;I40TSBJI6HH6 
I' 

o xapa:KTepe o6padaTh1BaeMoro oneKTpa. K tmoJiy aaH6oJiee !l'HIIHqH!liX 

fiO;ztnporpaMM 5TOrO RJI8008 OTHOOHTO.fl /24,25/: ·' 

3I 
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I) Hcnpa:anaaHe E~naBmHX ToqeK; 

2) crJiaJICH:aaaHe cneKTpa no onpe,14eJieHHOMY aaKoay. B a~oM 
nyHK~e He06X0,14IIIMO 0,148JI8~D HeKOTOf~e 38M8li8HIIIH: a) eCHH CrJiaEH

BBHHe npO:rti3BO~IIl~CH ~JIH Kat~eC~BeHH@X OU6HOK cneK~pa, TO HS 

38KOH CrJiaJICHBSHHH npaKTHli8CK:rtl He H8KJI8,14@B88TCH HHKSKHX orpaHH

li6HHM (STO MOE8T 6~TD M6TO~ HaXO~~eHHH U6HTpa THJIC6CTH TpeyrOJID-

HHHa, aaxoa f IV';- ... ., + j M + y~ ,.,.v;.r1 , napa6oJia ·III T.,74.); 

6) ecJIH crJia~HBaHHe npoHaBOAHTCH AJIH YM6HDmeHHfi wyMOB~X m 

! 
i 

I 
I 
I 

CTaTHCTHt~ecKHX wnroKTYBUHM, TO ~Oop aaKOHa crnaJICHBaHHH :a ! 

6 OJI:LIIIl!HCTB e CJIY'la e B npe,liOfi pe ,li6Jl e E C BMOM II 6TO,li'III(OJ,! a i!Cne p'llll 6HT8/ 2J ~ 
·· 3) onpe,14eJieHH6 I<OOp~HHST JJID60M noMet~eHHOM TOliKH (HOMep ! 

. 
4) onpe,74eJieHHe aaepreTHt~ecxoro paapemeHHH H KBJIH6po:aKa; 

5) OT~CK8HH6 M8KCIDJyMa (M~HHMYM8~ Ha onpe,14eJI6HHOY 

yt~aCTKe cneKTpa; 

6) pa3JIHliH~e BHA~ KOppeKWrH, OfiHC8HH~e B npe,14~,14~X 

paa,74·ena x; 

7) OT6op noJieaao~ HHWOPi'n8IU'JHi 

8) ~opMHpo:aaaHe ~onoJIHHTeJ~HoM HHWOPMSUHH ,74JIH ~aJIDHel• 

weM o6pa60TKH (aanpHMep, onpe~eJioaze aaliaJI:&H~x ycJio:aml 1-VIB 

06pa60TKH no M6TO~y H8HM8HDWHX K:~~paTOB); 

9) BblliHTSHHe WOHS B TeX OJiyt~aHX, KOr~a ero XapaKTep 

MOJKe~ 6~TD YCTSHOBJieH SKCnepHM8H~~aJI:&HO. · B 06II48M CJIY'tlae ~ MHOrHe 

KOMfiOH8HT~ ~OHa CBH3BH~ Henocpe~OTBeHHO C 08MHM npOD;6CCOM 

perHCTpaUHH HSJiyt~eHHfi H UOSTOMY lfX H6JI:&3H yqecT:& B O~~eJI:&HOLI 

onbiTe. Cro~a OTHO C:viTCfi pacceHHHe nayqaervmro HSJIYt~eHHH Ha 

'l80THX 3KCnepHMeHT8JIDHOit YCTSHOB:n~·, ~OpM03HOe HSJiy'leHHe, ~OfiOJI

HHTeJI:&HOe (BTOpH'lHOe) H3JIYli6HHe :IOrJIO~HTeJie~ H Te;lto llpH 

32 
·r 

I 
·~ I 

I 
I 
I 
!' 

I 
I 
i 

I 
j. 



f - ~Bew~o» o xopomHM paapewe-

HHeM ilO~ ~OHOM MO~HO llOHHMaT:& H KOMnTOHOBCKHe pacnpe~eneHHH UO~ 

·----fl!OT0In11{8:V,H. Bo BCeX STHX CJiyqaff:C (f?OH 061IqHo yi!HThiB8 eTCH M6TO-

,I(8MH annpoHCMMa~HH HaRoi1-JIH6o ·no;n;xo,zvrn~eii WYHRD;HeH npM pasJIOl£6HHH 

Cll6RTpa Ha OT;ZJ;6JI:&Hhl6 l\OMllOHeHThlj 

IO nepexo;n; H ;n;pyroi1 CMc~~eMe Hoop;n;uaaT., 

B STOT CIIHCOH MoryT 6blT:& T8HJK6 BHJIIOti6Hbl npH He06XO,I(HMOOTH . 

onepa~M noHaHaJI:&Hoi1 copTMpOBHH oo6hiTMi1, no.I(llporpaMMhl npeo6paso:aa-
.. 

HHff MH(j?OpMa~HH, pa3JIHtiHOrO po;n;a HOpMHpOBI\H H T.;n;. 

CJie;n;yroiiUIM aTanoM ffBJiffeTOH OHoaqaTeJI:&Haff o6pa60THa 

Oil6HTpOM6TpMqecHOi1 HH~OpM8D;Hl1. 

ill. OKOHliATEJibHA.ff OEP AEOTEA CITEKTPOMETPH"YECKOk! , 

HH 1?0 PMAI. Jtll1• 

0CHOBHhlM M8T6M8THqecHHM ~16T0,11;0M npH OI\OHqaTeJI:&HOti 

06pa60THe Cll6HTpO.,l 6Tpl1t!60I\O:ti HHg)O pM8UHH ff:BJIH6TOH XOpOlliO H3B6CT

H1Ii1 MeTp;n; H8HM6H:&lliMX HBa;n;paTOB (MHK) /27/. IlpelK.I(6 :acero HallOM

H~M OCHOBHble ST8llbl llOCT8HOBI\H L1 pellleHHff STOi1 aa;n;aqM J ,11;0CT8-

TOqHO 06~eM l1 B TO JKe :apeMff Op811HMT6JI:&HO npOCTOM CJiyqae CllSHTpa 

C 0,11;HOlii H638BMCMMOi1 H TOqHQ M3l16CTHOlii nepeMeHHOlii J:: • 

JtlTaH, nycT:& SHCnepHMeHTaJ::&Hbl:ti Cll6I\Tp npe;n;oTaBJiffeT 

codoti nocne;n;o:aaTeJI:&HOCT:O tiMCeJI ¢ (.k',j. Ey;n;eM cqzTaT:&, tiTO HaiK.I(Oe 

3H8'tl6HMe cp ll0,11;1il1Hff6TCH rayCC:OBCHOMY pacnpe;n;eJieHiaiO C M8B6CT-

HOi1 ;ZJ;:VlCnepCHell 11 OlliL16HO.t1 o;,, • 
~Jiff cneHTpOCHOITiaqecHMX 3c;n;aq o6a STM Tpe6o:aaHMH 06hlqHO 

BblllOJIH6Hhl ,11;0CT8TO't!HO XOpOlliOe ;llor:yCTMM ,I(aJiee, 'tlTO ,11;JIH H8iK,11;0H 

~KCnepHM6HT8JI:&HOlii TO'tlKH cy~eCTBJ'6T rznOTeTMqeCI\06 TO~HOe 
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3HS'tl6H~e fi t 3SBHCH~ee He TO~:ORO ~T )C,· t HO ~ OT Ha6opa 

RaR~x-To rrapaMeTpOB F ( Xt", Cl,, .. · ,tl~ 8J:J6op aHcrrep~MeBTaTopoM 

WYHRnH~ F ,n;orrycRaeT ~aBeCTH.blt;i rrpo:naBO~ ~ K. oc5cYJit;n;ea~ro aToro 

Borrpoca Mhl BepHeMCH rroa~a. 

llpmH~II MSRCliMyMa rrpaB,1J;OITO;D;06HH Tpec5yeT Bhlc5paT:O TaHMe 

aaaqemni rrapaMeTpOB t{ 1<. ( K::. f -f~ ITj)l'.T HOTOpJ:JX BepOHTHOCT:O IIO~y

'tll'.TT:O rrp~ L-73MepeHll~ WaKTM'ti8CK~ Ha6~I0,1J;UB1IIM6CH Be~H'tiHHJ:J 6bl~a 6hi 

MaRC~MaJI:OHOM. 113 STOrO Tpec50BaH~H ;ltJIH HOpMa~:OHO pacrrpe,n;e~eHHblX 

SKCIIep~MeHTaJI:OHbJX TO'tleR B.blTeKaeT XOpOillO M3B6CTHOe MfCXiO:ztHOe 

:zt~ MHK Tpe6oBaH~e: 
. 2 r- = '2 [ ¢ [x:;) - F (Jti' q,' .. 't?IHJj ;. z =~1~•(111-I) 

. e , , t • . • 

HaXOjit,1J;6HMe 3Ha ll6HM~ napaMeTpOB ~a k..} t :zt~H KOTOpblX (I) 
•' . 

MMHt1MaJI:oao M ecT:o MaTe.~JaTHtiecxoa co;n;c~pjitaHHe MHK. CyntecTByeT 

aecRo~Ro MeTo,n;oB MmHmMMaanHVI WYHKIJ;11CIHa~a (I), o;n;aaRo :ztiDi 

KpSTKOCTH Mhl orpaH~liHMCH ynponteHHblM paCCMOTpeHHeM HSI160~ee 

xopomo l13:secTHoro MeTo:zta ~HHeapHaaLIHH /28 j. Tpe6o:saaze (I) 
~ .. 

SKBMBa~eHTHO Ck1CTeMe il7 ypa:sHeHM~ ( m - 'tll10~0 napaMeTpo:a): 

')I' 
r::-:::- - 0 K = L -! nz . 
I J (( ~ - I . . (lll-2) 

C~OlKHOCT:O peilleHMH aa;ztalil'I onpe:zte~HeTcE :s~:ztOM aa:sMCI1MOCTH H 

l!MC~OM napaMeTpo:s ~ • B c~yqae ~VIEeMao~ 

OT rrapaMeTpo:s, HO He OT .K /) 

F= z: tl~ ~ (x~.) 

aaBHCMMOC~H (JIHHe~BO 

(lll-3) 

. ' 
CMCTeMO~ JII1HeMHblX ypaBH6HHM, Cll0C06bl perueHHH KOTOpO~ 06nteH3BeCTHhl • 

. I 
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ECJIH 38BHC~MOCT:& :BM~a (3) He MMH6~ M6C~a, HS 0It6HY :BhlCTynaaT 

M6TO~ JIMHeapM3aUMM• 

B OKpeCTHOCTH HeROTOpO~ TC1't!KH ( :B 117 - MapHOM npOCTpaHCTBe 

napaMeTpo:a) A; ( Cl "'o' ... ,) t?~ j . npH yoJio:aH.sx, oc5hlliHO 

:ahlnOJIH.HIOUUfXC.S ~JI.H F , MMaaT ~recTo paaJiollteHHe: 
. . ~ 

F (.t, A)= F (x, Z)r(if'-A:J juul ~ f.x AJr ·cru-4). 

ECJIH orpaHHtiHT:&CH nep:ShlMH ;l(BYMfl 'tlJie~aMH p.a3JIOJteHHH, H TaHOe 

npH6JIHE8HHOe npe~CT8BJI6HHe f= HCUOXD30B8T:& B OHCT6M6 ypa:aHe

HHfii (2), TO OHa CHOBa CT8HOBHTC.fl JIHHe.tiHO~, HO ylltfJ OTBOCHTeJI:&HO V 
. --;I> -

HeRoToporo "mara" A- - A-o l3 npocTpaacT:ae napa.MeTpo.B. 

MOlltHO UOK838T:&, 't!TO STOT mar (n~H6a.BKH K napaMeTpau, HaKA6HHh18 . 
pemeaueu OMcTeMhl (2) c HcnoJ'lbao:aaBHa.u paaJIOlltaHHH (4) ·) :soar;n;a 

Hanpa:sJieH B CTOpo~y MKHHMyMa ,.z • O;n;HaKO ~JIHHa ~ara M0llt8T 

6h1T:& K8R 60JI:&me, TSR H M6H:&me paCCTOHHHH OT TO't!RH ~~ AO MHHH-
i 
I 

MYMS • l103TOMY B08HMK86T H606X0,1U1MOCT:& B o'praHH3aUHH ~TepaUHOHHO- t. 

ro nponecc~, B ROTOpOM OTnpa:aaa'H TO'tlRa ;l(Jiff R8llt;l(OrO nocme;zcriOJ.Itero 

mara H.lWieTC'ff peayJI:&TaTOM npe;n;hl~YJ.Itero. STa npoue~ypa npm :seeM 

ee aarJIH~HOCTH co;n;epJitHT :a cec5e ~em:di pa;n; "Ro:sapahlx" no:a1meir · 

~Jiff BaHBHOrO SRCnapHMeHTaTopa H 0 HHX·~ 6Y.AeM ro:aopa~~ dOJiae 

no~po6ao. 

SJieMeEThl onpe~eJIHTeJm paccM:JTpM:aaeuo~ cvroTeMhl ypaluieHHI -· 

(ID-5) I 
·, 

' 
f= T8KO:aa, llTO 

(In-6) 

' 
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Ta.KaH c:rnTyaUiiH ~pJKeT :ao aarn.KHyT:& 11 :s npo~ecce ell eTa. 

r:rnnoTeaa (ij) MOJKeT paccMaTpl1IB13T:&CH CKOpee .KBK I'HITOT638 -

myT.Ka • 0,IJ;H8KO Jt1 ':a pH;n;e BITOJIHe C ep:OI} oHblX aa;n;aq BO 3H:WK86T 8H8JIO

rrnllH8.ff CHTY8UJt1H.· .Z{Jifl KOH.KpeTHOCTH _paCCMOTp:WM ynpOllt6HHYIO 

r:rnnoTeay 

F(~Z}==- A/t- eJt)J[- ~Y·+t Jj, 
i ·r~cz 

(ill-II) 

.KOTOpaH B03HJt1K86T B peaoaaHCHO:lri MeGcc5ayapOBCROki Jt1 HelilTpOHHO:lri 

cne.HTpOCI<OITJt1Jt1 ;n;JI.ff OTIJt1C8HJt1fl 38BJt1CHMQCTH ITOI'JIOllteHHH OT aaeprHHe 

B o6II.teM cJiyqae napaMeTp 6' (a([l([lej~Trn:aaaH TOJI~aa cllHJI:OTl)a) 

KOHe'tlHO, He H13.7IH6TCH "JIHIIJH:WM 11
• O;n;aa::co ~ B CJiyllaHX, KOI',11;8 t<&' ;t' t 

BblpaJKeHHe (II) nepexo;n;rnT :a rrpOCTO:lri JIOpeBTUMSH .. 

t 
F(E) =- A (E-coj2..·f i (Ill-12) 

r/~ 

11 rna o;n;aoro aKcnepMMeHTaJI:&aoro cneJ{Tpa onpe;n;eJirnT:& napaMeTpbl A 
I1 t .EeBOoMOJKHO. · 0 T8.HJt1X rrapaMeTpaX npHHHTO I'OBOp:WT:& 1 'lTO 

OE:W CllJI:OEO KOppeJI:rnpyiOTe .Z{eTaJI:&HOe l48T6M8TH'ti6CKOe OITJt108EH6 

STOrO .ffBJI6HJt1fl np:rnBO,IJ;HTCfl B /27/. K13ll60TB6HHO !:6 KOppeJIHUiifl 

l1MeeT MeCTO, eoJI.VI O,IJ;HO VI TO m:e CBOHOT:BO HpH:B0:£1: (:Bb100T8 mma 
• 

B (I2) ) MOlKeT 6b1T:& C pa:BHbJM yoneXOM OITH08HO MSM6E6El'JeM 60J166 

'tleM o;n;aoro rrapaMeTpa. 

B crreKTpocKonvx:rn JIHae:tlqaTblX crr,}KT po:a o6hrqao Mbl rnMeeM ;n;eJio 

0 ITI1.K8MI1 I1JII1 npOB8JI8Ml1 1 I\8llC;n;I:J:lri Jt13 ;\QTOpbiX 1 B nep:aOM npM6JII1liC6Hl1H, 
\ 

MOlKHO XapaKTepVI30B8T:& C 'UOMOII4:&10 TpOX napaMeTpo:s: ITOJI03t6Hl:Ui t 
. c. 

m.t1pl1~bl :rn aMnJI:rnTy;n;bl. STu TpH napaMe~~pa, corJiacao Ka'lecT:aeaao!ly 
,, 

onpe;n;eJieHl1I0
1 

M6YI.7J.Y c o6oM He KOppeJIM)YIOT. K Ta.KOMY BblBO~y. MOltHO 

ilp¥17J,TH H / I\OJIX1'tieOTBeHHO 1 8H8JIM73MpyH M8TPHIJY /1;;~11 ;LtJifi XSKO:lri-JIZ60 

illYHHUl1H 1 OITVIOblB8IOI146:lri nHK. 
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EOJIH :B BHBJIH3HpyeMOM cneH~pe npHCYTCT:BYJO!I! ~:ae HJIH donee 

JIHHM.tf, TO fiOHBJIHeTCH B03MO)KHOC~ :b HOppeJI.FIJzyl~ .M6)K~y napaMeTpSMH 

pa3HbiX nHHOBe ECJIH nMHH He nept:HphiB8JOTC.fi 1 TO He;nHB,I'OHBJI:&Hble 

8JI6M8HTbJ B MBTPMU6 paBHhl HYJIIO ~r KOppeJIHUHit H6Te ECJIH nepeHpbiTHe 

CHJI:&HOe, TO H KOppeJIHUHH CTBHOliHTCH CMJI:bHhlMHJ H 8H8JIH8 C llOMOllt:&i! 

i~HK M0llt6T CT8T:& H6BO 3MOlitHhiM • .l{pyrHMH CJIOB8MH, B 8H8JIH3HpyeMOII 

CneKTpe He co;neplltHTCH ;nOCTa TOl:UfO MHc»OpMBUMH AJI.fi OTblCH8BHH BCeX 

napaMeTpo:a. 

CyxqecT:ayroT ;nBa nyTM ;nnH 6op:&6hl c aToM TPYAHOCT:&ro. llep:aul -

yMeH:&WeHHe lUiCJI8 He38BHCHMhlX nupaMeTpOB 1 BTOpoiil - BHeceHHe 

;noda:aoqaoM HHWOpM&UHH, He co;nepJKaiiteiilca Henocpe;ncTBeHHO B aH&JIH-

8HpyeMOM cne.i<Tpe. 06a nyTH MOlitiiO 0Cylq6CTBHT:& MHOlieCTBOM Cll0C0-

60B1 onpe;neJIHIOJitMMHC.fi ~H3Hll6CHHU CMblCJIOM STHX Orp8HHqeHHli. 

PaccMoTpHM aecKOJI:&Ko npHeuo:a, xopowo aapeKOMeHAOBaBWHX 

Ce6H B npaKTHK6 06pa60THH. 

a). <l>HKC&WIH napaMeTpa. B HcnoJI:&ayeMoiit :a OWU1 no;nnporpawe 

MHK npe;nycMOTpeHa B03MOliHOCT:& ~~HKCBUHH JIIOCSoro napaMeTpa. ~HKCH

poBaHHbiA napaMeTp no cyTH ;neJia CTBHOBHTC.fi TOqHO 88A8HHOH 

KOHCT8HTO:li, He :aap:bHpyeTC.fl B npouecce cqeTa H1 60T6CTBeHH0 1 He 

yqacTByeT :a KO ppeJI.FIIVIIH. HeAOCT.3TKOM aToro npHeua HBJI.FieTcH 

aeoCSxo;nHMOCT:& H~eT:& ;nocTaToqao Toqaoe aHaqeaHe aToro napaMeTpa 

H8 ;npyrHX HCTOqHlfKOB. 

6). HaJIO)l£6HMe 80llOJIHHT6JI:&H~X ypaBHeHMM CB.fi3M Ha CB060AHble 

napaMeTphl. IlOHCHHM.OMhlOJI STOiit ripoueAYPbl• l{onyOTHM, qTo B 

8HBJIM8HpyeMOM Cll8KTpe Miw6IOTO.fl TpH miKS 1 nepBb16 AB8 Ha KOTOpbiX 

CHJI:&HO nepeHpb1B8IOTOH 1 a TpeTHiil - H30JIHpOB8He :nonyOTHM TSKi6t 

liTO 11 /1.. pt.lOl.i 11 H8B6CTH8 Cl3Ha:& Mf»K.'/IJ' ll1HpHH811H IIHKOB BH;na: 
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(III-I3) 

CJIYtiati peaJI:&Hbi~ lJ.JIH HlJ.epaotl raMM~I 11 M eccoayapo:acRotl cnen<Tpo

CRomm). 

BI<JIIOtieH11e ycJIOB11H (I3) B npc~u;acc ctteTa ocy~eCTBJIHeTcn 

lJ,OBOJI:&HO npOCTO, oea 113MeHeH11fi 11CXOlJ,HO:tf1 r11nOTe3b1 (XOTH 11 aRBH

:aaJieHTHO TBKOMY H3MeHeHHID) 11 n03BOJifleT 3H8til1TeJI:&HO YM6H:&W11T:& 

.I<OppeJIHIJ;l111 Me~lJ,y napaMeTpaM11 lJ,Byl: nepeKpb1BaiO~XCfl nl1HOB. 
-

PaayMeeTCfl' B11lJ, WYHK~tl I 11. r aapaaee lJ,OJIJKeH 6hlT:& l13BeCTeH. 

npyr11M npl1MepOM MO~eT CJiym11T:& aapaHee 113BeCTHOe COOTHOW6Hl16 

M6JKlJ.Y nrro~alJ,flMH lll1ROB 

;4-r:, ==oLAz.G =.J:>AJ.fJ, (Ill-I4) 

r;n;e j 11 r - 8MllJI11TylJ,a 11 Wl1pl1Ha nl1R8 COOTB6TCTBeHHO. 

(CJiyqa:tfl, t~acTo :acTpettai0~11tlcn :a IvieJcoayapo:acxoU cneHT.pocxonH11). 

B OO~eM CJiyqae ypa:a'HeH116 CBfl.3MI 11M66T Bl1lJ,: 

f (4,; · .. · t( ~J == O, (III-IS) 

ECJI11 OHO paapeWHMO OTHOC11TeJI:&HO ":1JIOXOr0 11 napaMeTpa 1 

('Ill-I6) 
' 

TO CT8H;ZJ;apTH8fl T6XH11Ka H8JIO:at6Hl1fl orpaHHti6HH1i1 CJie;n;yro~aH: 

I) napaMeTp t1 ,.: wwRcMpyeTCH H euy :acerlJ,a npMc:aaH:aaaTcH Teeyntee 

aaaqeruiJe . (( / - '!' ( t? ~<- , • • • , q e.) ; ·: 
2) npOl13B0,7J;Hhi6 /= no OCTBJI:&HillM napaMeTpaM TIOJiytiBIOT ·:7J,008BHH . 

Bl1Aa: 

' 
STa npou;elJ,ypa llOJIHOCT:&IO a.I<BHBaJieH~'HB COOTB6TCTBYIO~eMy l13MeHe

HHIO HCXOlJ,HO:ti rHnOT63hl -F • 
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' ~pyro~ nyTD HBHH~TCH MeHee ~eCTKHM, K aKcnepMM8BT3HLBOMY 
,I ' 

0!161\Tpy ~OC5aBJifle~Cfl e~e O~Ha "TOtH\S 11 , B 1\0TOpOti B H8'<i6CTB6 

r~rroTeau C5epeTcH JieBafl l.lacT:& (IS), a "aHonepHMeHTaJI:&Hoe aaa-qa-

H~e 11 6epeTOfl paBHhiM Hy.mo, 0 H 81\0TOf·Oiil 11 om~6KOti" ~ H OOOTB6~ 

CTByro~M BeCOMe STOT rrp~eM rapaHT~fY8T B~I10JIH6HH6 ypa:BH6H~fi 

CB/13~ (IS) c TO'llHO CT:&IO IV rr np~ YCJIOB111¥l' liTO ypaBH6HH6 (IS) . 
l 

.HBJIHeTCH "xopowVIMn ypa BHeHMeM. YMeE:&meHHeM ~ , ecTeCT:BeHHO, 

MO~HO o6ecne'llVITb CHOJib yrO~iO TO'llHOe BhifiOJIH6HH6 (IS). 0~H8KO~ 
M 3~eCb He CTOMT yBJI61\8TbCil. nettOT]NlT6JibHO, TO'<iH08 B~fiOJIB6HH6 

(IS) HeMe~JI8HHO npVIBO~MT K paBeHOT]Y HYJIIO onpe~e~HTe~fi (5), 8 
' 

VI:!J8HHO STOre Mhi OTpeMHJI~C:& H36eraT:Ee !IO-BH;D;HMOMYt paayMHOiil ;D;JIH 

T8:KOti TO'll:Klt1 C yOJIOB~eM CJI67J.Y6T C'llVI!I8T:& OWH6Ky 1 OOOTBSTOTBYJOJitYIO 

waHT~trec:Ko.t1 ll.~cnepcVIH 'f' (tlt<., ·· ·' t? ~); {.lnpm aTOM ;n;onzao 
., 
• 

· HeC:KOJI:&RO CJIOB 0 BHeCeH~H ;ll.06aBO'iHOiil SKOnepHM&HT8JI:&HOiil . 

VIHWOPM8W1H, He C07J.epilta~eiilcfl B aHaJI113HpyeMOM cneKTpe. > 

nonyCTlt1M, 'llTO napaMeTp Cl 1<. HSB6CTe H (HeSaBHOHMO OT paOOMaTpHBSe

MOrO CI18KTpa) 0 H8HOTOpOti OWH6KOti 

" 

(ill~ IS) 
•'' 

noe5aBHM K SHCnepHM8HT8JI:&HOMY oneKTI~ TO'llHY 1 :B KOTOpOiil 

rA:::. oL , F: a 1<. w - ..J.~ r 1 - o-2. (ill~I9) 

ilpH aTOM ~ar.te COB06M 11 6eSH871.8JltH~i1 11 napaMeTp nepeOT88T, K0pp83IH-
. ' 

po:sa T~, H 8QJIH B . 8H8JIH3¥IpyeMOM Oll6K'l'pe He. oo;n;epmHTOfi Hll K8l\Olt1 

HH!;Popuawn1 o HeM, To nocne lniHH:rvmse.~HH OH .coxpaHseT npezHee aHa-

40 
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STOT MSTO~, no-Bm~MMOMYt flnttfle~O~ oaM~M HOppeR~H~M ~a BOeX 

paCCMO TpeHH1IX, HQ B TO Ji\6 :apeMFI ero npWMeH'VIMOCT:O HBJIHeTCH 

H8HOOJiee OrpaHW~yHHO~. 061I~HO 0 H6W3BeCTHOM napaMeTpe ~e~CTBHT6JI:O~ . 
HO HM~ero He k13B6CTHO. VlMeeTCfl 11;6Jiblit pH~ ~pyrMX He MeHee 

WHTepeCHhlX npooJieM, B03HW1\8IO~~ npM 01\0H~aTeJI:&HOM o6pa60TRe. 

O~HaRo HaM :KallteTcH 6oJiee I.J;eJiecoo6paaHhiM npo~eMoHcTpH-

po:aaT:o npeMMYil\6CTBa OHOH~aTeJI:O:iO~ o6pa60THM 0 MOnOJI:&30B8HI16M 

MHK, no cpanHeHHIO c Tpa~MI.J;MOHHJJMVI "PYliHhiMM 11 MeTo~aMM. l1ep:a1IM 

M OCHOBHbiM ~OCTOMHCTBOM HEJIHeTDfl TO, liTO npM H0ppel\THOJ4 nocTa

HOBl\6 aa~allM 113 iH\CnepMI.JeHT8JI:OHOrO cne:KTpa l13BJI6HaeTCH M8HCHMYM 

MH{j?Op~!8IJ;Ml1. 110~ STMM no~paayMe:386TCfl, liTO OI.J;6HI\l1 OID11c5'0H napa

MeTpOB :a MHK ormahl:aaroTcH HawMeu:omwMM. PaayMeeTcH, pacnpe~eJie

Hlie OI.J;6HOH napaMeTpOB, COOTB6T<:TBYIOII\k1X MHHMMYMY (2.. 1 
, OK83bi

B86TCH rayCCOBCHMM (no Kpai1Hel4 Mepe B JIMHeMHblX sa~aliaX M B 

aa~attax, xopowo JIHHeapwayroll\MXCH B npe~eJiax "oc5:&eMa omw6oH" 

napaMeTpo:a). MaJIO CT:O omwc50H' nC•JIYli6BHblX ·c noMOil\:010 MHK, BHOr~a 
Bhl3hiB8 !3T ;n;aJKe CRenTHI.J;M3M, HOT OphiR, O~HaHO t CHOpee CJI6)J.Y6T a~pe

COBaT:& H nOCT8HOBH6 OnhiTa HJIM I:bl60py napaMeTpl138IzyiM t 1 :qeM H 

M6TO~y oopaoOTHM. 

TaR, HanpWMep, onpe~eJIE!HM6 llOJIOJit6HHfl nMH8 C TO"qHOCT:&IO 

;ZJ;O 0,05 RaHaJia, 6~Ba JIM B03MOltBOe C nOMOil\:010 pyqHblX M8TO~OB, 

SIBJieHwe, ochrtiHoe np11 o6pa6oT:rte MHK. H ecJIH nocTaHOBKa 

OnhiTa T8I\OBa t 'qTO HaT MCTOllHMRC B OWl!JOOl\, He. BRJIIOll6HHbiX B npMHH

TYIO ~JIH oc5paooTRM rMnoTeay, paaopoc napaMeTpo:a, onpe;tieJieHHblX 

l13 MHOrMX H638BHCWMO l13MepeHHblX cneRTpOB, ~etiCTBl1T6JI:OHO no;n;qvr

Hfl6TCH pacnpe~eJieHI1IO co CTOJI:D :MaJioit ourn6Koit. 

~JIH HJIJIIOCTpai.J;MH CH838HHOrO npvr:ae~eM 3KCnepMM6HT8JI:OHYIO 

38Bl1Cl1MOC~~ llOJIOJit6HHH M6CC6ayapOBCROrO nBR8 OT TeunepaTypbl-/29/ 

(pMc.5) 1 npHqeM UOJIOJit6HMe lll1R8 3 OillM6Ka onpe~eJIHJIHC~ C ilOMOIIt:&IO 
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STOT MSTO~, no-E~~MMOMYt nnnne~o~ oaMMM MOppeR~H~M ~a B06X 

paCCMO Tpei-JHLIX, Hq B TO Ji\6 BP6Mri ero npHM6H.MMOCT:& flBJIHeTCH 

Ha:vi60Jiee orpaH:vl'tiqHHO}i. 06bl'tiHO 0 H6:v13B6CTHOM napaMeTpe ,Il6i1CTBHT6JI:&<-
' . 

HO HM'tiero He M3B6CTHO. L'IM66TCH U6Jibi~ pH,Il ,IlpyrHX He MeHee 

HHTepeCHblX npo6JieM t B03HWH810IIU1X np:vr OHOHqaT6JI:OHO:£ii o6pa60TIW. 

0,IlH8I\0 HaM l\8JK6TCfl 6)JI66 U6JI6C006pa3HbiM npO,Il6MOHCTpM

pOB8T:& npe:vrMy~eCT:Sa OHOHqaTeJI:&HO}i 06pa60TK:£1 0 ¥IOnOJI:&80BaHI16M 

MHK, no cpa:sHeH:vriO c Tpa,IlHU:£10HHIJM¥I "pyqHbiM¥7 11 MeTO;LlaMM. l1epBblM 

M OCHOBHbiM ,IlOCTOMHCTBOM HBJifl6TOH TO, llTO np¥7 KOppeKTHOH nOCTa

HOBKe aa,Ilat.I:vr :£13 SIWnepHM6HTaJI:&HOrO cneKTpa :£13BJI6Ha6TCfl M8KC¥IMYM 

MH(f)Op1wi8U:vll1• liO;Ll STMM nO,IlpaayMeJJaeTCH, 'tJ:TO 0U6HKM Ollil16'0K napa

M6Tp0B :a MHK or<aahl:aaroTcH HaHMeli:&WMM¥7. PaayueeTcfi, paonpe~eJie

Hl1e OU6HOK napaMeTpOB, COOTB6TC:TBYIO~X MHHMMYMY 1 z..' t OK83bi

B86TCH rayCCOBCKMM (no Kpa}lHei1 Mepe B JI¥IH6MHbiX aa,IlallaX 11 B 

aa,Ilaqax, xopomo JIHHeap¥I3YIOUU1XCE :s npe,IleJiax "oc5:oeMa om:vr6oKn 

napaMeTpo:s). MaJIOCT:& om:v16oK, noxyqeHHhTX ·c noMO~:&IO MHK, BHOr,Ila 

Bbl3hll38~T ,Ilail\e CK6TIT:£1U:£13M, HOTOpblii, O,IlH8KO, ORO pee CJIS)J.yeT a,Ilpe

COBaT:& K TIOCT8HOBKe OilbiTa l'IJI¥7 Ibl6opy napaMeTpH38U:£1¥7 t i :'tl6M K 

MSTO,Ily o6pa60TKH. 

TaR, HanpMMep, onpe,IleJI€Hl16 nOJIOJK6HHfl nHKa C TO'tJ:HOCT:&ID 

,IlO 0,05 KaHaJia, 6,IlB8 JIH B03MOJKH06 C nOMOm:&IO pyqHbiX M6TO,IlOB, 

aB~eH:vre, o6uqHoe np:vr o6pa6oTEe MHK. H ec~:vr nocTaHOBKa 

OilhiTa T8KOBa, 'tlTO H6T MCTO'tiHHI\OB OlllH60:K, He. BI\JIIO'q6HHbiX B np:vrHH

TYIO ;LlJIH oc5pa60THH rHnoTeay, paa6poc napaMeTpo:s, onpelieJieHHbiX 

113 MHOrHX H638BHCHMO H3MepeHHblX Cll6I\TpOB, ,Il6~CTBHT6JI:&HO ll0,Ilqk'J

Hfl6TCH pacnpe,Il6JI6HI1IO CO CTOJI:b MaJIO~ OIIrn6KO~. 
' 

~Jlfl HJIJIIOCTpa~H CI\a3aHHOrO np:vrBe,IleM SKCnepHM6HTaJI:&HyiD 

3aBHCHMOCT:& llOJIOiK6HHfi M6CC6ayap)B0HOrO ImHa OT TeunapaTypbi-/29/ 

(pHo.5) t npH'tleM UOJIOiK6Hl1e TIHK8 :If OlllHdHa Onpe~aJiflJIHO:& 0 TIOMO~:&IO 
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3aBHCHMOCTI> llOJIOJK8HHH IU1'I\C: OT TeMnepaTypll /~9/ (RpHBafl 

a). IliHpHHa llHI\8 ·- 0,35 MM/C8K. 
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MHK. Ma STore *e PHCYHK8 Ta.K~e ;m~EO, t!TO nocne o6padOTKM 

Ha SBM CT8HOEfiTCfl fi:SHbiM11 aw~eKTil 1 l<O~Opble MHSV:e 06Hapy1KM~:& 

Bpfl~ ~M B03MO~Ho. 

)lJTJI oc5urtmblX cnexTpOcKom·qecKMX oM~Yai.U1ti pyqaaa o6pa6oTKa 

38Bblill86T OIUH6Ky :S 3-5 pas. KporH1 TOre, py'llHSR o6pa60~KS CnOJitHbJX 

cne:XTpo:a H0Ct1T :aec:&Ma cy6~e:XTM:Sf.bl~ xapSHTep. MHK :vi :S STOM O~HO

lli6HMH maee!L' BflOJIHe Ot!e:BH~Hbla npe11MynteCTBS • 111 1 HSKOHeu; 1 :apeMH, 

· aaTpa'llMnaeMoe aa o6pa6oT:xy oneK~po:a, np:v~ paayMHO~ opraHMSai.U1M 

06~eHMR SKCnepMM6HT8TOpa C MSliiMHO~, __ COKpa~aeTCfi Ha 2-3 I10p.fi~Ka. 

ITocJie].(HfiR oro:aop.Ka EaM KaJiteTCR :Bec:&Ma cymeo~:aeaHott 1 ~aK KaK 

Ha cerO~HR OCHOBHble- Tpy~HOOTM no~M,ItaiOT 3KCnepHMeHTat'opa 

HMeHHO n o6JiaCTM opraHMaa~oaao~. rro~po6Ho a~H :aonpoobJ paccuo~

peHhl B JieK~M:vl ~.TOMHKS M B.P.Tpy6HM.KOB8 • 

B aaKnrov:eHHe HeOKOJIDKO C[OB o npMMeHeHMM MHK npM 

OKOHt!STeJI:&HO~ 06pa60TK6 B .KJH.KpeTHblX SKOI1ep:viM6HTSX. · 

B Mecc6ayapOBCKO.ti cneKTp:>Cl<OllMM M8Mepfi6TOR MHT6H011B-
. 

HOOT:& Ct!eTa ~eTeKTOpa B 38BMCHMOJTM OT OKOpOO~M ~BHmSHHfi 

HccJre~yeMoro· o6~eHTa. 06hl'llHOe no peuu;oncKoe npH6JIMllterme 

A~c: 
F[t) = Ao-~ (V~<2t-'-)2_+_1.. (lli-20) 

r~e;z . 
a~ec:o ·axaabl:aaeTcfi :aec:&Ma no;n;xo~H:IWM MHCTpyMeHTOM ;zJ;Jifi aaanHaa 

Cp8Bil11TeJI:OHO npOCTblX CI16KTp0Be C npl1M6H6Hl16M Onpe;n;eJiaHHhlX 
ii 

ypaBHeHH~ CBHSM ;Ll;Jifi cneKTpOB, co;~epJitSll\MX 6 I1MKOB MarHMTHOrO 

-' 

("f. 
pacmenJieHM.R (cnyv:a~ fe ), v:Mcno c:ao6o;n;HblX napaMeTpo:a ~aeTofl 

coHpaTMT:& c I9 (no ~PopMyne 20) ~o 6. Tai<aH annpoKCl1MSW1H OI<SShl

:aaeTcfi ~enecoo6paaaot1 :a cJiyv:ae :aoc:&Ma cnoxnlbJX cnt:nrTpo:a (;LJ;o IS 

I111KOB, 113 KOTOphlX paapeiUSIOTOfi TOJI:&HO I0-I2) 1 I<Or;LJ;S npfiMSfi 
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annpOHCl1M8UJ1H JIOpeH~l18H8Ml1 CT8HOBMTCf: HeBOSMOJKHOM (p11c. 6) /29/. 

06pa60THa peayJI:&TaTOB HefiiTpOriHOM cneHTpOMeTpl1l1 HBJifieTCfi 

BeC:&Ma 06illl1pHbJM npe,l(M 8TO;:., tLTO CB.fi38IIO C pa3H 006pa3l18M C8Ml1X 

HCCJieAOB8Hl1i1. 0THOCHT8JILHO npOCT8fi CHTya~H (XOTH rrpOCTO:fii ee. 

H83B8T:& Tpy,l(HO) B03HMH88T B cneHTpOMOTpMM rrOJIHblX C8tl8Hl1fii 

pe30H8HCHblX Het1Tp0HOB. Hal160Jiee KOppOHTHbl:fii M6TO;l{ o6pa60THM, . . / 

HOCfillU1.iii H83B8Hl18 11 MeTO;l{ ci>OpMb1 11 /30/ , l1CUOJUJ3yeT·;l{OBOJI:&HO 

cTporoe rrapaMeTpVJt~ecHoe orrMcaHMe <I>op~lDI JIHHVJ.ti cneKTpa 11 MeTO:z4 

H8I1MeH:&ill11X KBBAPBTOB ,l(JIH H8XOJK;l{eHHH aTHX napaMeTpOB. 0CJIOiltH6-

HHfi 3){8C:& B03HIIII\8IOT B .l(Byx·cJiyt~afiX: llpH 11 UJIOXO.tt'' {J?OpMa c,PyHI\~11 

paapemeHJ.1H, I\OTOpaH B OT;l{eJI:bHbiX CHTYi3UJ1fiX · MOJKeT OK838T:&Cfi 

){8JK6 HeCTa6HJI:&HO.iii BO BpeMeHH M T • .l(., - 11 npH 60JI:bWO.ti flJIOTHOCTH 

1ll1Hl1.ti B CrreRTpe, HOr;l{a KOJIHtl6CTBO HC::\OMDIX napar.~eTpOB CT8HOBHTCH 

t~peSMepHO 60JI:bWHM, a HHTepci>epeH~fi M3JK;l{y OT;l{eJI:&HbiMH JIHHHfiMH 

He flOSBOJIHeT 06pa6aTbiB8T:& cneKTp no '1:8CTHM. B STHX Cl1Tya~l11IX 

npHM eHHe TCH "Me TO){ nJIO llt8;l{e:ti 11 t pa 3BHT:llti eme 38,l(OJirO ){0 rrOHBJie

HHH SBM /31/., STOT MeTO;l{ BKJIIOt~aeT l3 Je6.H K8KOti ~Jil'J60 cnoco6 

npH6JIHJif.8HHOrO HHTerpHpOB8HHfi B rrpe;l{e.rrax, 88){8B88MblX Bpyt~HYIOt 

tlTO, H C0Jlt81l8HI110t MOlK8T npl1BO,l(l1T:& H D;OnOJIHHTeJI:bHbiM Ollai6KaM. 

0TJIHtll1Te1l:bHO.iii OC06eHHOCT:&IO o6pa60THl1 rrpl1 cneHTpOMeTp~H flOJIHbiX 

Cet~eHH.iii HBJIH8TCH He06XO,l(HMOCT:b COBM8CTHO.iii 06pa00TI\l1 HeCHOJI:&ro'IX 

Cfl8RTpOB, tLTO npl1BO;l{l1T I\ cpaBHHTeJI:&HO 60JI:&Wl1M SaTpaTaM M8illl1H

HOrO BpeMeHH. 

Eme o6 OAHOti cneUJ1{J?HqHo:fii ;l{JIH He.iiiTpOHHOM cneHTpOMeTpl1H 

Sa,l(at~e - 0 Bbltll1CJI8HHH nonpaBOK Ha MHOrOI\p8THOe paccefiHl1e. 
' . 

3a,l(at~a 0 MHOrOI\paTHOM pacCefiHHH ( 11 6JlyJK.l(8Hl111") HefiiTpOHa B Cpe;l{e 

OIIpe;l{eJieHHOM c,POpMbi ll C 88,l(8HHO.iii 38BIIICI1MOCT:bl0 BepOfiTHOCTH paccef!

HHH OT SHepr1111 He:tiTpOHa HCTOpHt~eCHH B08Hl1HJI8 BM6CTe C IT0fiBJI8HHeM 
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PHc.6 _14ecct1ayapoBcKHe cneKTIJll Fejf /29/'• 
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SBM H He noTepana c:soeU aKTyanbBOcT~ no ceM ~eBb. XoTa od~qao 

3HCnep~M6HT8TOp~ CTaparoTCfi H86eraTb MBOrOKpaTH~X npo~eOCOB 

npH noc:caHOBHe onhiTa, a:co ae :scer~a B08MOJKHO c~eJiaTb. 

Pacqe:c~ no. M6T07J.Y MOHTe-KapJIO 87J.6C:O OH88htB8IDTC.H :sec:o.Ma fiOJI63HblM 

HHCTpyMeHTOM 7J.JIH Bht~CJI6HHff COOTBeTCTByro~X·fiOnpaBOK /32/. 

~pyrHe HOOJI6~0B8HHH 0 flOMOill:OID Hefi1TpoHOB (~~paK~Ht 

Heynpyroe paooeflHHe, HCOJI67J.OB8BHfi·~Baxt7J.bl ~HW~epeB~H8JibBhlX 

Oe'lieHH~ H T.~.) B OTHOW6HHH 06pa60~KH fiBJIHIDTCfi B6C:OM8 paaHO

o6pa3Hbll.fH, ooo6eaao B noo.Jie~ae:M c»ac a, :vr BPH~ ~ HMeeT cwoJI :ace 
·. 

KX a~eo:o nepe'liHCJifiTb • 
...-

Hac KOJI:OKO HHO!il fl07J.XO~, M8BE:OTHblit ll07J. H83B8HHeM · 

'' S·{Z.t'f>!Jt'hf 
11 

HCflOJI:03yeTOH B T6'1i6HH€ 1 MHOrHX JI6T Wrfi 06.pa60TK~ 
aMnJIHTmHblX raMMa-cneKTpOB /33/. B aTOM M6T07J.6 npOHCXO~HT 

paaJIOJK6HHe C.1IOJKHhlX oneKTpOB Ha "aTCIJIOHHhle" KOMllOH6HTb1. LiCKOMOit 

BeRMqHHOR' RBRHeTCH Bee KOMnOHeHTOB, XOTOpUR OTUCKMBaeTCH.: 

M6T07J.OM H8HM6H:OWHX KB87J.P8T0Be 3T8JICIHHbl6 oneKTpbl 06htqHO H3M6-

pHIDTCH Ha TOM JK6 oneKTp0M6Tpe. :60JIU6 npOOTO!il BapH8HT aTOH 

T6XHHKH H67J.8BHO ObiJI paapa60T8H ~.1IH 06pa60TKH M6CC6ayapOBCKHX 

· onex:cpo:s I 34/. Lia:cepecaoM ooodeBHOI}T:Oro aToi1: nporpaMMbl HBJI.fieTca 

XpaHeHHe xapaKTepHCTHK 11 ST8JIOHHhtX11 oneKTpOB (H.1IH C8MhlX cneKTpOB}~ 
' 

'liTO ll03B0.1Ifl6T HCll0Jlb30B8T:O ;AaHHble ;~pyrldX 8BT9POB M C03~8BST:O 

o6wi1pHhle 6H6.1II10TeKI1 "a:ca.noBHhlX11 on::>x:cpo:s. Ha pHo.? np:vr:se~ea 
191 

np:vzMep paaJioll\eHHfi yqaoTHa oneHTpa P 6 /33/. 

K OOJK8.1I6HHIO, B OT0.1I:O HOpOT.;<Ofil JI6HWflH Mbl He HM66M 

B03MOlKHOOTH OOT8HOBHT:00fi HS ~eJIOM pH~e 7J.pyrHX He M6Hee HHTepec

HblX npOOJieM, OBff38HHbiX C OHOH'Ii8T6JI:&HO!i1 o6pa60TKO!i1 oneKTpOM6TpH

qeoKHX 11.aHHhlX c Hcno.n:oao:saHHeM SBM, qao:c:oro peweHHblX, qao:c:vrqao 
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e~e HST. K ~MCHY TaHHX npo6neM C~~zye~ OTHeCTH aBTOMBTHaa~m 

llO~I'OTOBHH H aqan:&HhiX ycno BHM, COBlOC~HYJO Odpa60THY 60H:&WOI'O 

HOHititi6CTBa CllSKTpOB 1 BOoMOXHOO~H n}fiUOI'O peWSHHfi OdpaTHOi't 

aa~alliti Cfi6HTpOM6Tpi1H Iti ~p. qaCT:& lB HHX B KBKOM-TO CTeneBH 

aaTpariti:aaeTCfi B ~pyi'HX ~eKUHfiX STO~ WKOHS 1 MHOI'H6 npod~e~ B 

HaCTOfi~Se BpSMfi e~e H8XO~TCH B CTB~HH paapa60TKH. 
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