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Pa6oTa Bill!OJIHeHa B Yp8.JlbCKOM op,u.eHa Tpy,D.OBOI'O ){pacHoro 3Hawe:: 

HK uo11H1•exHHitecKOM l'IHCTl'ITyT_e. HM • . C.M.KHpoaa (r.C13ep,D.Jioac:K). 
.. , I· . 

Hayt,Hh!tl PYIWBO,IJ,Wl'eJib. - ,ll.OKTOp -ql1'131lKO-MaTeMaTHl!ecKl'IX HB.YK, 

cTapurntt i-layr.1min coTpy,n.Hl'IK · 

'' ' ' ' ' ' ri. K;AI<HMOB 

()q)H~aJibH~e onnotteHT~: 

A;KTOp ;eXHKtleCKl'l~--HayK,npo¢ec~op 

• A-:Il.J.(HTOBKll 

KB.H,11,H,D.a~_ TeXHl'lt1eCKl'IX HayK.· 

B.r~Cy66oTKH 

, • Be,n.y111~ Clpramt3al\Hlt -: lliicTlfTYT ~epH08 lpH3HKH. co 'AH CCCP 
(r.HoBO~l'IC>KpcK)_: -· - ' ',, ' ' • '' ' ' 

C A /JJ,;1'2, - . . _. /IJMJ ·-~-
~iiTa · cocTOHTCff _ u tr. lf7~

0
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Hli aace,D.8.Hlil,t cne1.1H8.Jllf3KpOB8.HHOI'O COBeTa .l{,047.0I.05 no 381ill'IT8 ' 

AIACC8pTal\l'I~ Ha COHCK8.HH8~eaolt· c_rene~K ,11,0KTOpa ~ayKnpK Jla6opa

' TOpKK ,11,n.epHWC pea~1dl ~ -Jla6-opaTcipKK H~TpOHHOJ:\ \¢K3HKK 06'b0,D,HH8H~ 
~ ' • • •.. • •• '. - - ._ ? ' '. I,' • 

Horo HHCTHTyTa .R,11,eplibDC HCc11e,11,oaaHH~ m~ ~pecy: r.,[ly6Ha, - MocKoaci<61t 

o6JI~TK-, 06;.e.o,HHeHH~A HHCTKTY'f .R,JJ,8PHl,ll{- Hcc11e,11,oeru1Hlt. 
< - ' K • 

C ,11,Hccepr1i'-1KeA.110JKHo o·aaa11:or.otTbCR. a (Si16111'10TeKe Ollilli. 

bT~pegN3paT pa30CJI~ ~l.f :"~ --moo ro,11,a 

: YtieauA beKpeTap& cnet\KaJ.1111s111poaaHHoro 

COBeTa 
KJ.B.TAPAH 

:J 

_06111rui xap~KT8pl'ICTHK8. pa60TU. 

AKTY8.JlbHOCTb TeMhl. l!Ji.1p0Koe pacnpocTpaHeHHe cneKTpOM8TpOB C 

IIl1,Ll peHTrettoncKoro H wirKoro r~a-HaJ!ytleHHA 06ycJioa11eH~ csoficT

BeHHhlM HM BUCOK11M ::mepreTHtl0CKKM paapememieM, THill'll!Hhle 3H8.tl0Hl'IJl 

KOTOporo B H8.CTOJ111100 BpeWI 150+250 BB. Hap,11,n.y C npHMeHeHH.f!MH Ta

lU!X cneKTpoMeTpos ,11,11,11 aa,n.at1 ,11,U:epttofi ¢11a1tKH a noc.i:le,D.Hee npeM.R pea-
,., 

KO B03poc HHTepec K HHM B CBR3H C pa3BHTH0M np11KJl8,D.HhlX HCCJ10,ll,0B8.-

lll'lfi H B nepnyIO oqepe,11,b B 06J1aCT1'1 X -q1moopec1.1eHTHt.!'O aJieMeHTHOI'O 

aH8.Jlll3a, mHpOKO np11MeHReMoro B IlpOJ.lbllllJleHHOCTH, reo11or11H, M0,ll,H'-ll1He, 

KOHTpo11e sarpR3H0HHOCTl1 OKpYJ!t8.I011lelt cpe,11,~, Kp~HHaJ.111CTHKe, 6l'IOJI0-

rl'll1 H T,,D,. IlpK 3TOM ,D,JIR nonhlllleHHJl TOtlHOCTH'H3MepeHHfi HCKJIIOtlHT0Jlb

HO B8.lll'.HO yneJil'ltll'IBaTb CKOpOCTb Ha6opa CT8.Tl'ICT~KH, tlTO OI'paHHqHnaeT

CJl sarpysotIHOA cnoco6HOCTbll cneKTpoMeTpHt18CKOI'O TpaKTa ·" npel!:,ll,0 

Beere CBOfiCTB8.MH 11cnoJib3yeMWC ¢opMHpJIOII\HX cnsKTpOM8TpHt1eCKHX ycHJIH

TeJieA, aH!lJll13Y H paapa6oTKe KOTOpblX 11 00CBJ11110H8. HaCTO.fl~M 'AHCCepra

'-ll'IJl. 

Ue11b 11 aa,n,aqa pa6oT, cocTaa11~m111x 'Al1CcepTa1.111110, 38.KJIIOqaJiacb a 

11CCJl0,ll,0B8.HKH npl'llll.111IlHaJ.lbHhlX B03MOlKHOCT8fi p8.3JI11tlHblX cneKTpOMeTp11-

-qecKHX ¢opMr.ponaTeJieA 11 ycTpOltCTB CTa611Jil138.'-IHl1 HCXO,ll.HOI'O ypoBHJl H 

paspa6oTK0 Ha STOit OCHOBe cneKTpOMeTp11t10CKl1X ycHJIHT8Jielt, KOTOpse 

61,1 npel-lMYllleCTBeHHO aa ct1eT CTPYKTypHblX yconepmemiTBOBB.ltKA o!SJ1a,n.a

J111 B03MOlKHO 6011ee Bl,ICOKOlt aarpy30tlHOlt cnoco6HOCTbll npH coxpaHel!Kli 

Ha Bl,ICQKOM ypoaHe OCTB.JlbHliX napaMeTpOB, 

HaytIHM HOBl13Ha 11 3Hal!HMbCTb ,n11ccepT8JJIIH' 3aKJil)l!aeTc.R B TOM, 

l!TO: 

I) onpe,11,eJieHu B!llllHeflmHe napaMeTp1,1, no3eo.11!i1Jlll}{C c e,101HWC no-

3HL\Hll xapaKTepH30B8.Tb WyMOBUe K 3arpy3oqmm CBOltCTUll Cil8KTpOM!JT!}!l 

C JII061:JM TllilOM ¢opt.mpoBaTeJIR, 8. TaKllte B3aHMOC8fl3b 3TIIX _caollcTB 

,11,JIH BpeM.fl-llllBUpiial!THblX ii Dp€M,1-3aBl!CHMWC Ci1CT6Mi 

0 .: bE.QV.HEHl~bl~ "11iCn1TY'' 

? ::::Pi1t;!X vccn:-: .coaJ.~; :-1 

Filt.5nlt10TEKA 
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2) pa3pa60TaHU H HCCJI8AOBaHbl ycTpOHCTBa AHtWJepe~HpOBatmR 

cneKTpoMeTpHqec1mx m.myJibCOB Ha JIHHHRX 3a,D.8plKKII 11 PM qJHJlbTpoa; npe

BOCXO):VilllliX no OCHOBHblM napaMeTp8.M WHpOKO HCU0Jlb3Y8Ml18 B OTeqecTBeH-_ 

HOU H 3apy6eJKHon npaKTHKe; 

3) npeAJIOl!teHa 8AHHruI IUiaCCHqJHKa41m ycTpotiCTB C'l'aOHJIH3~11U l!C

XOAHOro ypoBHR (YCWY), npoa118.JIH3HpoBaHbl npUHL\Hffii8.Jlb!lble oco6euHocT11 

pa3!1ill{ rpynn H YI{a38.Hbl nepcneKTUBHUe H3 HHX AJIR 11cnOJib30BaHUR B npe-

l\lt31!0HHblX cneKTpoMeTpax MJtrKoro r- H X -H3Jiyqe11un. 

KpoMe Toro: 

a) 3KCnepHMeHT8.JlbHblM nyTeM no npeAJIOJKeHHOH aBTOpOM M0TOAHKe 

npoBeAeHU cpaBHHTeJibl-lble HCCJI8AOBaHHR xapaKTepHCTHK, ycTpotiCTB CTa(fa

mrn~m! HCXOAHOro ypOBHR mmetiHoro Bpewi-saBHCl!MOro H H8JIHH8HHOI'O 

THllOB B saBHCHMOCTl1 OT M8CTa pacnOJIOJKeHlrn B qiopMH,PYKlllleM cneKTpOMeT

p11qeCKOM, YCHJIHTeJie j 

6) npeAJioiKeua 8KBHBaJl8HTHruI JIJ,!Hei1Hrut BpeMR-3aBHCHMaH cxeMa 

')VIR HeJIHHeftHblX ycTpOtiCTB CTa6HJIH3al.\HH HCXOAHOro ypoBHH H llOJiyqeHa 

.COOTBeTCTBYJOlllruI aecoarut 11lYHKL\HH,'60Jiee·ToqHo OTpaJKaIDlllaH oco6euuocTH 

CTaOHJIH3aTO{)OB 8TOro KJiacca 11 n03BOJIRIO~ruI AOCTaTOqHouoppeKTHO cpaa.:. 

mrnaTb uemrnetiHhte 11 JIHHetiHYe ycTpoilcTaa cTaeinJIH3~uu; 

a) HCCJI8AOB8Jill l(OH_KpeTHUe CTpyKTyp1,1 ycTpottcTB CTaOHJill3al.\HH 

ypOBHH H npeAJIO~eHU ycoaepweHC:BOBaHl1R, n03BOJIRIDl!lUe peaJIH30BaTb npe

A8JlbHble napaMeTpbl. 

4) ◊.popJ.(J'JI11pOBaH OOJllHlt nplt3HaK, ll03BOJIRIDlllHlt npeACKa3b1BaTb na

Jlltqlte 3aBHCHMOCTH ypoBHJt DiyMa B MOMeHT H3MepeHHH W.mJIHTYAbl HMnyJibCa 

tut BtlXOA8 qlOpMHpyk)U\ero ycHJIH'l'8:lJR OT qacTOTbl nocTyllJ!eHHR BXOAHhlX 

CHrH!UIOB·, a TaKJKe npeAJIOllteHa Ll6'l'O'AHKa 1!3M6peHHR BKJia,a.OB pa3JIHqmnc 

KCTOIJHIIKOB ·wyMa B aHepreTl1Q8CKOe paapemeH11e cneKTpOMeTpa llpH mum

QKK ·yxasrumon 3UBIICIWOCTHj 

6) pa3pa60Trum K HCCJI8AOB!Ufil cneKTpOMeTplltteCKHe YCHJIHTeJut C 

ij>OpilltpoilaT6.llltlll\ Ha OCHOBe cep1-tllHWC JIHHl1A aa,n.epll[JUI II nepcneKTHBHUllll 

·:r 

TIIIlEU,U! YC~lY; YCHJ!HT8J!H 06J1a.n.a10T 6onee BblCOKOfi 3arpy3otJHoti cnoco6-

HOCTblO, tteM .U3D8CTHhte H cnocoeiHU pa6oTaTb COBMeCTHO C JIID6blM Tl1IIOM 

IIl1A - 6JIOKa A6TeKTHpoeaHHR X-U3JiyqeHHR,. 

ilpnKTl!qecKrut 4eHHOCTb AHCC6J)T8Ul1ll 3aKJiroqaeTC/1 ~ TOM, qTo paa

pa60Ta.HHUe ;1 BHe,llpeHHh!e B npaKTHKY HayqHh!X IICCJ16AOBaH11fi qiopMllpyro-

1J111e cneKTpOMeTpuqecKHe YCHJIHT6Jll! 3HaqHT8JlbHO IlOBblCl!JIH TOll:HOCTb II 

:rncnpeCCHOCTb 113Mepem1n X-H3J1yqem1n, npoBOAl!MbDC C llOMOl!lbD cneKTpo

MeTpa C IIri,L(. TaK MaKCIIMaJibHM cTa'THCTHqecuan 3arpy3KU no exo,rzy ru1a

J!Ol'OBOro npo4eccopa AOCTH!'aeT. 2.I05 HMII/c; OAHUpeMeHHO MUKCltMJM 

sarpy3KI! no BblXO,lJ,,Y OKa3blBaeTCR npHMepHo BTpoe Bb!We, ti:eM AJ!R Tpa,D.H-

4HOHHblX KDa311raycCOBCKl1X 4JOPMHPYIDlllHX cneKTpOMeTpHQ6CKIUC YCHJIIIT8J18n. 

IlocJie,llHee xapaKTepHO H ,llJIH APY!'IIX pauee pa3pa60Ta!lHblX aBTOpOM cneK

TpOMeTpHtteCKHX YCHJIHTeJien, BHeApeHHb!X 8 npoeineMHofi HayttHO-HCCJl8AO

BaTeJibCKOi-1 3JI6KTP04JH311qecKoi1 na6opaTop11H YIM 11M,C,M.lf1poaa (r.Cae{),1'

JIOBCK)' l.(eHTpaJibHOi-1 3aBO,llCKOi-1 Jia6opaTopHH Ih.u!MHHC!toro OilblTHoro 38-

BO,lla rocy,llapcTB8HHOro HHCTHTyTa pe,llKHX M6T8.JIJIOB (r.BepXHllH .fibwrMa), 

Jlernrnrpa,n.cKOM Hayqno-npOU3BOACTBeHHOM oeioe,llHHeHHI! "BypesecTmm", 

AHaJioros1,1i-1 npo4eccop npmmT K ce-pufittoMy npo1!3BOACTBY JIHilO "Bype

secTmm", i.' .Jlett11nrpa,ii. 

PR.Il> ycTpoilCTB CTa61tJ11!3al.\UH HCXO,ll!IOT'O ypOBHR l!CITOJ!b3YJOTCH 

KaK COCTaBHble qacTI! BHOBb pa3paeiaTJ,1BaeMolt Ha KB.qJe,llpe trncnepm,16HT8Jlb-

11on 4Jl!31!KH YIM HM, C.M.Kl!poaa Mepuo-qiu311qecKoi-1 annapaTypi.. 

Ilpe,rvro11teHmie aBTOpOM M8TO,llHKH HCCJle,ll.OBaHl!rl cne!tTpoMeTpll'WC)

Kl!X JC11J!HT6Jieil U03B0Jl/ll0T KOppeKTHO. OL\8Hl'.!BaTb- aa,rnenume C aol1_CTl13 

BHOBb paspa6anrnaeMh!X cneKTpoMeTp11Q8CKIIX CHCT8M Ii COKpllll!!mr Tpy.n.o

eMKOCTb npo B8,ll8HHH HX IICCJ!e,IJ.o flaHIIA, 

Annpo6au,n11. OCHOBHI-IO MaTepHaJI!,!, COCT6BIIBWlle ,l\lfCCepTanirn, 

;~01rna.n.HBBJJlfCb Ha coae111amrn no nonynpoao.o.mrnoBbU4 p.eTeKTopau 110111<:i11-

py10q;1x H3nyqeimil (iu-!oa,01cTR6ph 1976P,), Bcecoo::rnoM cone1;1iwm1 "fi.lmrr 

'.l 
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OTet1eCTB6HHoro peHTreHOBCICO!'O np116opOCTpoemm 11 11 XII BcecOJ03HOIJ coae

lljaHIUI no peHTreHOBCIW!l cneKTpOCKOn1111 (JletlHHrpa,o., C6HTR6pb, I9?8r.); 

XXYil COB61JjaHl111 no Sl,[\epHOM cneKTpOCKomrn H CTPYKType aTOMHoro Sl,!.lpa 

(TaruKeHT, MapT I9??r.), Y Hayt1Ho-TeXHHt1ecKofi KOHqiepeHI-1111.t YIM (Caep,l.\

JIOBCI<, 19?.6) t ony6JIHKOB8.llli B 3-x on11caH1UIX K aBTOpCKIIM CBl.f,l!6T6JlbCTBaM, 

7-WI cTaTbflX, 4:-x T6311CWC ,l.\OKJ!a,JJ.OB, 4-x OTtleTWC O HaYtIHO-HCCJI6,l.\OBa

TeJibCK08 pa6oTe. 

06~eM ij.CTpyKTypa AHCCeprag1111 

,IJ;rncepT~IIS! CO,l.\6plK11T 195 CTpaHl!l\ !.la!IlllHOnl1CHOro TeKCTa, B TOM 

t1>1cJie 6I p11cyHoK H I6 Ta6Jrnl\, cocTOHT 11s aae,l.\eHHfl, t1eTupex rnaa, saK

JID\IBHIIJ: H 6H6JI11orpaj>1rn, CO,l.\eplltalllen 94- HaiIMeaoaamm • 

AaTop 38.IljHiqaeT: 

I. HccJie)J.OBaHHS! H paspa6o·rny ycTpoi;icTB AH\WJepeffllllpoaatt~ cne1c

TpoueTp.it1ecKHX HMIIYJibCOB Ha JIHHHS!X 8a,D.8pl!tl(l1 l1 npeMS!-aaBHCliMblX i;l>OpMH

poBaTeJien ~a OCHOBe 3THX ycTp08CTB. 

2. WccJie)J,OBaHHS! H paapa6oTKy ycTpoliCTB cTa611Jill3~mt IICXO,D.HOro 

ypoau;i: •. 

·3• MeTO,l.\llKII aHaJJ.H3a H 3KCnepw.t:0HTaJibHOrO HCCJl6,l.\OBaHl1S! CBOMCTB 
- ' ' . . - , 

CJIOl!tHUX BpeWi-3aBHCHMblX cneKTpOM8TpHqecK11x· i;l>HnbTpoa •. 

4, Pa.apa60TKy H HCCJie,l.\OB!UIHS! i;t>opMapYJOlllHX ycHJIHT8Jie'1 C fi0BblllleH

H08 aarpysotmo8 cnoco6HocTbD, 

KpaTKoe COAeplltaHHe n11ccepTag1111 

Bo DB8,l.\6HHH 4JOpldyJIHPYJOTCS! aKTya.ibHOCTb npo6JieMbl l1CCJl8,l.\ODaH118, 

KpaTKO 113JI~raeTCS! TO HOBOe, tlTO no MH8HIID aBTOpa, BHOCIITCS! B Ha6paH

HYO T8MJ, a TlUOl8 ,11.aeTCS! pacmHpeHHrut CTPYKTypa ,D.HCC6pTfil\lUf • 

fipe,D.CTllllJIJ18NWI ,11.HCCepT~IUI OCHOBaHa Ha MaTep11a.nax 11CCJl6,ll,OBa

lutfl u pa3pa60TOK 8.BTOpa, BblllOJIHeHHblX c 1973 no I9?9r.r. ,-[ I i- 12] 
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rJiaaa I. PoJib i;t>opM11pyiolllero yc11JI11TeJI11 B cneKTpoMeTpe cao,11,11TCS! 

K pea.ml3al\HH npe,l.\eJihHoro aHepreTnqecKoro pa3pemeHm:r, onpe,!-leJIReMo

ro 6JIOKOM ,l.\BTeKTHpoaaHHR (illJ,ll, !CpHOCTaT,. aapSl,!.IOtzyBCTBHT0Y..bHhln 

npe,IzyCHJIIIT6Jlb) Ii YCHJIBHH!O CH!'HaJIOB ,11.0 ypomm, 3a,JJ.aBaeM?~O aHa..ioro-

~H¢poBb!M npeo6paaoaaTeneM (ALUI). B nocJieAHHe ro,!-lbl ace t1W11e a 

COCTaB cpopMHpYJ(llljero YCHJIHTBJJR HapSl,!.IY C CO~CTBBHHO YCHJIHTeJieM H 

cneKTpoMeTpl1tl6ClCl1M cpopM1tpoaaTeJJBM .BKJIJOtl8JOT ycTpot!CTBa CTa611JI1-1a.a-
-. ~ 

llHH HCXO,l.\HOr'O JpOBHR (YCl1Y). Oco6ettHOCTblO cneKTpoMeTpOB peHTreHOD-

Cltoro H3JIYtIBHHS! S!BJIR0TCS! onpe,iteJIR!OlljB8 BJIHS!HHe i;t>c, t-1l•UIPYJ01ll8rO YCHJIH

TeJJff Ha MaKCHMaJibttylO CTaTHCTHqecKyio sarpysey H3-3a npeo6JI&,!-laIO~ero 

BKJI&,!-la "noCJIB,l.\OBaTeJibHOro" myMa B co6CTBeHH00 3HepreTl!tl8CHOe paa

peUJBHHe. CTeneHb no,!-laBJIBHl!R myMOB 6JJOICa ,Ii6T~lCTlipoaamrn (B,I{) H aa

rpyaoqHrui cnoco6HocTb cneKTpoMeTpa a nepayio ot1epe,l.\b onpe,n.eJI.RIOTcn 

THnOM cneKTpOMBTpuqecKoro i;l>HJibTpa, a noTpe6HOCTb a Ym-rr. o6ycJIOBJie

Ha Hel-1,l.\BaJibHOCTblO 3JIBM8HTOB (pHJ!bTpa Ii JIHHelhwro yc11JIHTeJrn. YCl1Y 

Taue S!BJI.f!IOTCR !pltJ!bTpaMH (HeJIHHe8HblM11 JJH6o BpeMR-3aBHCHMblMH) H cy

~eCTBBHHO BJIIIRIOT Ha CTeneHb no,!-laBJJeHHR wyua Ii MaKCHMaJibHylO CTaTuc

THtl8CICYJO aarpyaKy. 

fipose~enHhlil atta:irna cnoco6oa on1-1cattHR cneKTpoMeTpuqecKHX qm11b

Tpoa H B3a1tQOCBR3H BaJ1tHenm11x IIX xapaKTepHCTHK noKa3~BaeT, trro HC

qepill,IBalOlJlYIO HH!pOpM~lllO O npHHl\HnHa.Jlbl:lblX caoncTBax i;t>op,-.mpoBaTeJieA. 

B o61JjeM CJIYtiae CO,D.6pl!taT CJI0,l.\,YIC)~HB nap~eTpbl! 

I) qiopMa II speMeHHon MacmTa6aecoaon ¢YHKI.\HH K CBRBattHoe c 

mlMlt 3HatieHH8 K03ifxfJHl\llBHTa npeBUlll8HJ1JI wyi,,a (~I.Ill,}; 

2) cTeneHb no,!-laBJIBHHR " l / J " - wyMa; 

3) aaBHCIIMOCTb aecoBOH cpymn~Hlf (a 3HaqHT I! ¾.m.) OT HUTep

BaJIOB Bp8!.4BHH Me~ npe,.U.blAYJ!lltM II nocJie,r(yiJl!lm,1 cneKTpoMeTpat.1eCICHW{ 

11MflJJJbCaMfl; 

4) ,.U.Jll1T8JlbHOCTb cneKTpOM8Tpll'l'.8CKO!'O ltMnyJlbCa Tmm •• ji,,w OOH-

[1 



camrn llOJIHOCTb!O BpeW!-1.fHBapHaH'!'HblX CHCTeM )J.OCTaTOllHO 3HaTb nepsue 

,o.sa napaMeTpa. 

AHanH3 KOHKpeTHhlX CTpyKTYPHb!X cxeM lll3B6CTHblX cneKTpOMeTplll

qec1rnx ipop1.mpoaaTeJ1eil [I] BblllOJIHeH, B OCHOBHOM, no Ha!ll60JJee !IIHTe

pecm,U,l ip!IIJlbTpa.M, 06ecnelll11Bal01ll!IIM K03<M>IU.\1-leHT npeBhllll6HIUl WyMa H 

)J.Jl!IIT6JlbHOCTo cneKTpOMeTpllllleCKoro lllunyJibCa M6HbillHe, qeM )l.Jlff KB8.3H-.. 
rayccoacKHX tpOpMHposaTeJietl (¾.w. = I,18 + I,14; THMn/o,~% = 

6, 4 + 4,? CC, , r,IJ.e 7:0 -OllT!IIMaJlbHruI llOCTOilHHM BpeMeHYI cpopw1po-

BaH11ff npocToro [ CR + A.C J -cpHJibTpa). 

Cpe,IJ.!11 BpeWi-!IIHBapHa.HTHblX (p!IIJlbTpOB HaY160J1bWY1tl lllHTepec npe)l.

CT6BJlfl!OT CO,IJ.ep~aJ.ql,le B caoen OCHOBe Y3Jlbl AH<M>epe~!llpoaaHHfl Ha Jl!IIHH

flX 38,ll,6pl!U(lll. B npH~Hne TaKHe cpopMYlpOBaTeJIH MoryT o6ecnellHBaTb 

l~.w. ~ 1,035 H TYIMll . ~ 2,58 rco , O,IJ.HaKo, 3TH qiHJlb'1'Pbl He noJiy

lUlJill WKpoKoro pacnpocTplilieHHH H3~3a CJIOlKHOCTetl nepecTpOilKH BpeMeH 

qiopMHpOBB.HHll, COl'JiaCOBB.HHII c peaJibHUMI{ 6JIOltaMH )l.eTeKTHpoaamm, 

HH3KOl'O KalleCTBa JIKHYIA 38.)J.ep~KH H OCTpotl B6!Xlll11Hbl cneKTpoMeTp!lllleCKO

ro HMnyibca Ha BblXO,IJ.e. 

. IlpnaJieKaTeJibHOCTb ,ll.pyrnx, Bpewt-3aBHCHMblX, !lJOpMHpoaaTeJJetl coc

TOHT B TOM, llTO xapaKTepHoe )J.Jlfl HHX pa3JJHllHe B qiopMax YI )l.JJ!IITeJibHOC

TflX aecoablX cpyH~A. YI cneKTpoMeTpHqecK!IIX HMIIYJJbCOB ll03BOJIReT B pn

)l.8 cJJyqaea noJiyqHTb KoacMi~llleHT npeablUleHHil wyua npe,D.eJJbHO 6JIH3KHM . . 
K e,D.KHK48 npa CYJ!l6CTB8HHO MeH~meA ,IJ.JIHTeJJbHOCTH cneKTpOMeTpHlleCKO-

ro KMnyJibCa THWl Ha BblXOAe, lleM B COOTBeTCTBYl)~eu BpeWI-HHBap!llaHT

HOM aHaJJore. Op,HaKo, B psl,IJ.6 CJiyqaea B8COBM 'PYH~Il cneKTpOMeTpa 

C npewt-aaBHCHMhlM cpl1JlbTpDM OKa3blBaeTCfl H8CTal\!IIOHapHoA YI 3TO npHB0-

,1\KT It ~eo6XOJJ.KMOCTH orpaHHllHBaTb CHH3Y HHTepaa.n M6JKAY CHrHaJJaMH, 

np1r111ew Tai<oe ceolfoTBO (PllJlbTp&. He0\18BH,D.HO ll Tpe6yeT p,eTSJlbl!OI'O a.Ha

JIKSCt, 

Ilpoue,D.emruil a l'Jlaae 8H8Jllf3 Hrut6oJiee OClll(HX cuotlc·rn ycTpoAc·re 

G 

I 

ycTpOtlCTB CTa01lJIH3fil\l1YI V.CXO,ll.HOI'O ypOBHR noKammaeT. llTO ace no

,D.06Hble ycTpOflCTBa MoryT 6_b1Tb KJICtCCV.qlHI.\YIPOBfilibI:. 

a) no npaHQHny CTa6HJIH3al\l1H Ha HeJJHHetlHble (Tpa,Il,llQV.OHHOe 

HassaHHe - BOCCTaHOBHTeJIH IlOCTORHHOV. COCTaBJIRIO~ev. - B~0) H JIH

HefiHble speMR-3aBHCHMble CTa6HJIH3aTOpb1 ( B3C) HCX0,!1,HOI'O ypo BHR; 

6) no cnoco6y IlKJmtieHHR aJieMeHTa nru.mTH (eMKOCTb Ch > Ha 

nocJJe,IJ.OBaTeJibHble ( Cb BRJIIOtleHa KaK pas,IJ.eJillT6Jlb~afl eMKOCTb) ll 
11 0XBaTb!BaIOI:{lle" ( C.1, RBJIR0TCR eMK;·CTb!O liHTerpaTopa, BKJIIOlleHHOI'O 

B Qenb o6paTHOH CBil31l ycllJIHTeJibHOV. CeK41rn). 

B cneKTpOMeTpax C IIl1,Ll X~H3JiyqeHHR MoryT HCilOJib30BaTbCR 

ace THllbl YC'AY, O,D.HaKo Ha HX napaMeTpbl ,ll.O.lflK!ibl 6b1Tb HaJIOl!teh'bl onpe

)J.OJieHlill0 orpaHlllleHllfl: BeJIHllllHa llOCTOflHHOtl BpeMeHll YC'AY )J.JIB nop,

noporOBblX H I:JYMOBblX HMnyJihCOB q::;, ~ T'™~; a HSJillHelhrux YC'AY 

cpaKTOp acllMMeTpHH A= I, a noporH cpa6aTb!BaHHfl )J.OJI11Uibl,6blTb paa

Hb!Mll ll pacnoJiaI'aTbCR HHMe ypoBHR myMa. 

CTa6HJibHOCTb HCXOJJ.HOI'O ypoBHR B ycHJJHTeJie ll H3M8H6HHe ~.m 

cneKTpoMeTpa B 3HallHTeJlbHOM Mepe saBllCRT OT Tllna ipHJlbTpa H MeCTa 

pacnoJJol!teHHfl YC'AY (nHyTpll llJllt Bl!~ cpHJibTpa), BoJiee nepcneKTllBHill4H 

B miaHe CTa611Jill3al\llH HCXO,ll.HOI'O ypoBHR npep,cTaBJIB!OTCR: JIHH0HHble 

BpeMR-3aBIQ'™1,!6 YCI/J, O,ll.HaKO ,ll.JIH HHX xap!.l.ltT8pHa HeCTal\HOHapHM 

aecoaan ¢YHKQHR, t1To npl'iBO,IJ.llT. K aoapacTru-t1rn yposHJI ruyMa B cneK

TpoMeTpe C pocTOM sarpy3KH, Bonpoc O aaBHCHMOCTll aecoaoi1 q>yH~ll 

HeJJHHefiHblX YC'AY OT sarpy3Kll B JIHTepaType He OCBSII(eH H 3TO He 

ll03BOJIR8T i<oppeKTHO cpaBHllBaTb JJHH8i1Hbl8 ll ·11eJJHHe:lmle Tmru YC'& 

B OTHOW8HH!II BJlllRHllfl HX Ha ¾.m. cneKTpOM8Tpa, 

Bo aTopoH r11ase paccMaTpHsamc11 npo6Jie1m nocTpoemrn yc

TpolfoTn ,n.mppepe~llpOBllHllH (Y,IU Ha OCIIOBe cepHlh!blX Jn!Hiiil. 3e.c,ep;,.1tK 

(]13}. KOTOpble 06ecnet1HB!lJJl1 61:1 YHHilOJJHpm1n KBaa,mp.AHOJI'OJlb!ilin 

cneKTpoMeTp111rncKflii HMirJJibC Ha BblXO)l,e Y)l H831l!lltCilMO OT nocTommofl 
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BpeMeH:t cna,::r.a 3KCH0HCHI.il18.JlbH0I'0 KMITYJlbCB. Ha BX0,IJ.e, a Tfil{l!(e IT03-

bOJlflJ11{ 6:1 orrepaTl1BHO nepecTpairnaTL BpeMJI qiop,mpoBamrn. 

Bee Y.3BCCTHb!C cr::oco6bl ,n.11cp;iepeH11l1['0BEiHlf!I C ITOMOUlblO Jl3, )1.8.lKe • 

B npe,'].l10JIO~emm OTCYTCTB:1R noTepb B Jrnmrn, He IT03BOJ:RIOT ITO.JJYlll1Tb 

P.JJOCKYIO aepm:rny c11opu.1poaaHHOI'O Cl1I'Ha.r.a - Bcer,n.a c~eCTByeT 3KC

noHeffi.(l!W:bl{',:!:1 cna,o. C ITOCTORHHOl-1 Bpe!t.CHlll, onpe,n.e;rneMO}\ BXO,IJ.HhlM 

UMny.1JbCOM. 3TO yBe.JJV.til1BaeT ¾.ru. CITCKTpOMCTpa 11 orpam11:rnaa.eT 

nepxaee :JHa'<emrn ape11.e1m ,D.11¢:pepem111poBaHv.R. B no,[1.o6HblX cxeMax 

yc,10l\'JHieTCR nepcCTpo.!Ka BpeMCHI-! ¢opM11poaamrn I! C~CCTByeT I'aJJbBB.

HHllCClm.R CBf!Sb .MCJKAY BXO,D.OM I! BUXO,!l.OM, 01' 0Tl1X H8,D.OCTB.TKOB CB0-

60)1.Hhl ycTpottcTaa ,n.;ii;¢epem-1HpOBamrn co C'bCMOM TOI(a C 06U1etl lll!Hill 

JI3 Ha BXO,IJ. 1130,!J.pOVJiOI'O 1-!HTerpaTopa, ITOCTpOCHHOI'O Ha onepaI._\110HHOM 

yc11J1HT8J!e [ 2· .1 • 1'aKHe cxeMbl o6ecnellHBaIOT npm,IQYI'OJlbHYIO <POPMY l{M

flYJlbCOB HC3B.B11CIWO OT naprut.eTpOB 3KCITOHeHQl!a.JJbHOI'O CliI'HaJia Ha 

nxo;:;.e ,Y)].. 0TKJI10lle11ae corJiacyiow.ero pes11cTopa Ha Bb!XO,D.e Jl3 B,ll,BOe 

yae;mtnrnaeT apewt ,D.r1qxpepeHQ11poaamrn. 

PeWibHble JllUII!>{ 3B,ll,6plKKl'I, ITOCTpOeHHh!e Ha 3B8HbRX Tl!na "K"' 

c~eCTBeHHO OT1111lla1JTCR OT 11,I1.ea.JJl1Sl!pOBaHHOA MO,ll,8JII!, fu! npHCYfi111 

pe·aKTl{BHUe 11 aKTl1BHble n0Tep11. BJlHRHHe nepBblX CKas1.rnaeTCR Ha no110-

ce nponycKa.HHf! H llaCTOTHOA 3aBHCl1MOCTl{"BpeMCHl1 SB,ll,eplltKH H BOJIIIO

BOI'.O conpo•r.tBJieHHf! p . IlpH .11cnoJ1b30B8lUII! 20-:-3B8HHblX JI3 C Bpe

lteHeM 3a;D.8p:1CKK T3 = I MKC H j ~ 600 OM ti:acTOTHUe 11CK0.JKeH11fl l!M

ny,'lhCa H83Hall11T8JlbHhl. AKTl!BHble noTepa B Jl3 Ilpl!BO,D.StT !{ oc11a6J18Hl11J 

nepenB,IJ,oa Hanprur.eHHR B nen no:Mepe pacripocTpaHeHl1f!, 3T11 npoQeccbl 

npoTeKaoT B Teqen11e ,D.eCRTWC ,D.011en T3• Ona xopomo lt3Y'<eHu, Mhl 

· na6Jin,D.a.na H 6011ee Me,ll,JleHHble npoQeccbl, nallHHa10~aecf! cpa3y noc11e 

npoXOlll,D,8HHR KPYTOI'O nepena,r\a H HM810Illl!8 npO,ll,OJl~HT6JlbHOCTb B,ll,BOe 

60JI1,t.IYY.J, qe14 ,ll,J!HT8JlbHOCTb Cq>OpMlipOB!lHHOI'O m.1nyJJLCa, CBJI36.Hbl 3Tl1 

npOl..\ElCCM C YCTMIOB)]8IU1CM CTll.llliOHapHOI'O COCTOflHHfl lJ .1il1H,II-I H )\!U'ie 

l:l 

i 
:1 

j: 

i 
:i; 

! 

npH CllI'Ha.'le Ha BXO,l].e Y)]. B a;,i,n.e ¢YHKI.\ln'! 8,!.il!Hllt{HOI'O c11a1ma ECJie,D. 

sa m.iny.nbCOM Ha BUXO,D.C o6pasyeTCR "mr.exqi" TO:i ,r.e no:rnpHOCTll, 

npl!ll8M TeM 6oJlbllmtl, tleM Bb!a!e OMl1tl:8CKOe f!OIIpOTHBJieH,18 mrnm1. 

"ill.JJetlqi" B).1,BOe yaer.a1rnaaeT ,ll,111'1TC,'lbHOCT!> cneKTpOMeTpi!tlCC,KOI'O 11lli,YJ!b

ca, s·ro H0CYll\0CTB0HHO, ec.n;,i BCJI0,D, Ha Y;J, pasl,!et:{eH apeWI-V.l!Bap,1aHT'

m,1'1 P..C -11HTeI'paTop. YcTpaHV.Tb "ruJieiiqi" Mol!llio mtmh pa30MKHYB Jl3 

Ha KOHt\e 11 BKJI!OllHB KoppeKTHpy10m;yIO eMI<OCTh CK Ha .BXO,ll,0 , Bo3pac-
c 

TaH11e 3apR,IJ.a Ha CK Ko:1.neHc;ipyeT nepepacnpe,D,e11emrn Hanps;,:eH11it Me:11-

l.\Y saeHbm,rn JIHHmt, npaBO.D.Rlllee K o6pasoaamm lll.r.e .. _pa (pac. I(a)). 

CTp~'KTypHM cxe~.m mapOKO UCilOJlbSyeMOI'O il8.M,! JCTpo!lc-rBa ,ll.Hq¢epeHQH

pOBUHl1R IlpHBe,n.ena Ha p11c. i(6). BeJll1t."11.Ha CK· He 3UBHCIIT OT tmcJia 

BKJI!Oll0HH,lX JI3. Ilpa BpeMeHax ¢op1.mpoaamrn Tep ~ IO Ml<C MOJl(HO 11Cil0Jlb-

30BUTb JJHHl1a JI3T-I, 0-600-10 HJ111 JI3T-2, 0-600-20 us-sa MeHb:IlltX 0Ma

"llec1rnx noTepb lleM B ,13T-I, 0-600-20. Oco6e11Ho nepcmiKTV.am,1 JI11H1-111 

Tana "m- " - Jl3M-I,0-600-IO. Paspa60TaHH1-w cxe1m Y)J. y,rr.oa.r.eTBOpRIOT 

npe,IJ,'bIIBJIReMhlM K TUKHM ycTpOHCTBaM Tpe6ciBaHl1fuV., 

rJlaBa T08TbR OTpa~aeT l!CCJle,D,OBUHHR H pa3pa60TKH UBTOpOM 

ycTpOiiCTB CTa611m1Sat\Hl1 11CXO,ll,HOI'O y-pOB!ill' OXBUTJ,lBU!Oli(,!8 BCO CCHOBHU0 

HaTeI'opau YCi'w': HOJlHHetiHhle (BITC) 11 m-me~nte nper,m-aan11cm,ruc cTa6n

m-13aTophl (illC); noc11e,n.0BaTeJJhHbl0 11 11 0XBUTb!B:l!O!;IH8 11 pa3HOBY.,l],HOCTl1 

Tex n 'APYI'HX, Ilpe,D.e11bHhle napru.ie1'pu KomcpeTH'dlC YC;iY ,n.ocT11:tm.fil np11 

onpe,D.e.JJeHHhlX ycJI~i!UieHl1flX113B0CTHUX cxeM. ,!l,.JJfi rlOCJI8,l.\OBllT8JlbHWC BnG, 
no,D,o6Hblx aoc~·rattoBHTeJIIO lJei'\3a-IlaoJ10, xapaKTepHo 3anas,D,hmamrn cpa-

6aTuaamm H "oTnycKamur" 1rn-sa 1mepQl10HH'.lCTil ·11cnur.h3yeMux mrrel'

paJihHblX onepaI._\IIOHHblX ycaJ:nrreJieli, a HTOre CltBa/!.HOCTb Q ~ 5-ro Ha 

peryJJRpHWC npRMOYI'OJlbHhlX Cl!I'HaJiax. BDe,D,eHl18 OI'pa.Hll'<ttTeJ!fl B l\Oilll 

o.o.c. l!HTBI'paJibHOI'O onepat\llOHHOI'O ycll,1,!T0Jlfl ltliil 3{'.Jl,Ollr. noc.;W;".\llt3·· 

ro HU 6ucTp1111 YCl1,111T0Jlh - OI'pa1111tnweJJh Ha ,11,;1cxpe·wux 3JJel,HlHTf.X 

06ec11etmJJa Q ~ 3. 0cHOllllaJ1 npWH!Hll BUCOKoi\ ;1,0fl)'CTHJ.!Oll Ci(MJ .. TJIO".:-
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Tit B "oxaaTb1Ba!Ol!\ltX 11 BITC 3aRJIIOtiaeTCR B CJIOJKHOCTU peMlt3~lt:-I Hlt3-

!COyp0llHeaoro yc1rn1tTeJIR-orpaHHtll1TeJU!, pa3Meill8HHOrO BM8CT8 C IU{

'rel'paTopoM B l.l80lt o.o.c. CTa61-!Jllt3ltpyeMOH yCltJ!ll.TeJihHOH C8Kl.\ltU, 

CTaChL'lbHOCTb 6asoson Jll1HUU np11 Bb!COKltX 3arpy3Kax Cyn\GCTBeHHO 

yJTytllllaeTcR npa ucnoJibsoaamm Hemmenttoro "nxnaTb!Ba10l.llero" YC!JY 

B. r. Cy66onIBa C KOMJ18HC~Uei1 ID!f!YJibCHh!X COCTaBJifl!O~HX HanpruK8HltH 

Ha BXOA8 UHTerpaTopa. V~HaMaJibHaH CKBaJKHOCTb Ilplt 3TOM onpeAeJIR8T

CH HcnoJibsyeMm.1 acnoMoraTeJibHh!M nocJieAOBaTeJibHhIM YCViY, 

Jurnev.nue apeMR-saBll.OttMJ:Je YCT/i.Y AOJilKHbl cTa61tJ11-1sapoaaTb 6aso

BYIO Jlll.Hll.~ cneKTpOMeTpa B npHHL\ll.Ile Jlytru!O, qeM HeJlll.H8HHble,TaK Ka!C 

B HID( ,O.OCTlt~l,U.10 OTCYTCTBlte nepesapfiAa eMKOCTll. Cb BO apeMR npo

xo~eHll.H c11.rHaJia, 0AHaKo, c11.rHaJI apeMennon npttBR3Klt AJifl ynpaaJie

HltH K.i:10trnM B ,Ta!CltX ycTpOV.CTBax 6epeTCfl H3 npe)J,II!eCTBY!Outel1 HM TOtl

Klt ycuJI11TeJIR lt ,0.Jlfl CTa611JI!,{3fillltll. nopora. cpa6aTblBB.Hll..fl ltCl10Jlb3YIOT 

HeJ!lrnel!Hb!e YCT/i.Y. B pesyJibTaTe Mll.HHMaJibH8JI CKBalKHOCTb Cltl'HaJIOB B 
I 

cne!tTpOMeTpe BHOBb onpe,o.eJIR8TCH BilC KaHaJia BpeMeHHol1 npHB.fl3IUI, 

XOTF. CTa61tJibHOCTb 6asoaon r."Hltlt npa CKBalKHOCTRX, 60JibillltX MltHUMaJlb-. 

Hon, MOlK8T-6b1Tb lt Bblllle, tleM C H8Jlll.H8V.Hb1Mlt YCT/i.Y.B cneKTpoMeTpltttec

l{OM lWHaJie, Ilepenoc TOttKH, c'beMa Cltl'HaJia apeMeHHoi1 npHBfl3Klt Ha B11-

XOA 33C conpOBOlK,ll.aeTcn B03Hli!CHOBBHlteM "napaJIHtta" CXeMbl: lt3-3a B03-

HliKan~~n noJJOlKHTBJlbHOtl o.c. 3JJeKTpOHHb!U KJIIDtl MOJKeT HaxOAKTbCfl B 

pa30MKttyTOM COC'rOHHltlt 6ecKOHetmo )1,0J!I'Oe BpeMII. ,[lpyroH HCTOlIHltK 

norpeIDHOCTeR B3C - sa,n.epl!Ka cpa6aT~BaHHR cxeMbl ynpaaJ1eH1tR oTHoca

TeJJbHO cneKTpOMeTpaqecKoro mlriyJJbCa Ha BXOAB, 8Tll. norpemHOCTli yc

Tp&HeliLI B pa.apa60T8.JlltOM aBTOpOM JIKHeRHOM apeMR-3aBHCHMOM CTa6ana

_3aTope [3] (pac.2). "Ilaprumq" ycTpaHReTC.R np1my,o.wrenhHol1 6J10K1tpoa-

1<0rt cxe>.ru no BXOJJ.Y qepes JlOraqecKy!O CXeMY nplt )1,JIHTeJibHOCTH Clil'Ha

Jltl KOMil&pnTopa 60JJbG18 ycTa.HOBJIBHHO!\; aa,n.epl!Cl(a cpa6a'l'b!B8Hltfl l<OMna

pliTOr>a H noruK1t KOMneucupyeTC.R JI1t1t11.ell aa,n.epi!tKlt. TaKM cxeMa, o6ec-
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nettanaic~ll..fl Q <.."'- I, 1icnoJ1h3yeTCR a cocraae aua.rroroaoro npcI.\eC-

copa npa 3arpyaKax cal:Jllle 105 
HMn/c. 

no pa3pa60TaHHOH aBTOpOM M8TOAlt~e npoBeA8Hbl cpaBHHTeJibHLle 

ltCflbl'l'aHlt.fl pasmltil!hlX KOM61ittfil.\ll.tl qio f1MapoaaTeJ1eM If ycTpOtlCTB CTa611-

Jllt3fil\Hl1: a)[(.!l3)gi.'f'+B3C+(RC)~H1] i 6)[{.J13)9u,p-l-BnC~(RC.fHT] 
a)[(J13)gu,;,+(RC.)!H1+B3C] ; r)[{J/3J3ucp+(Rc.);H1 +BnC] 

Bo acex CJ!ytla.f!X Bb!XOAHOH CHI'Ha.JI Y,[l Ha Jl3 ltMHTapOBaJIC.fl f1lopM1ipOBa

T8J18M npRMOYI'OJ!bHh!X HMnyJibCOB lt IlOOJie,D.YIOll(UM CR - AHtMJepeH!._\Ha

TOpOM (11M1tTaTop ll.SOAPOMHoro itnT.erpaTopa). ,&rxo,o.Hble Kna311rayccoacmrn 

liMilYJibCbl lt3M8pflJil10b 81.!IlJ!UTY.O.Hb!M aH8.Jllt3aTopOM. 3anyoK f1lopM11poaaTe

Jlfl ocJllleCTBJ!flJICfl oT I11l)J. - cneKTpoMeTpa ( TgiopM = 0'.2 MKc) t1epes 

OAHOBH6paTop C lpl-!l(CHpOBaH!lliM MepTBb!M apeMeHeM (TM8pT > T,I\lttp,). ifa 

pesyJibTaTOB ltCilblTaHHH cne,o.yeT: • 

I) onTliMaJihHol1 ipopMoH carna.rroa ,I\JIR pa6oTbl YCT/i.Y J1106oro KJiac

ca .f!BJ!.fl8TCR KBas1tnpRMoyroJ1bHa.fl (KoM6HHfil_\ltH alt 6); 

2) YXY)J,II!8HH0 3HepreTlttl8CKOI'O paspeweHll.fi npli BblCOKHX 38f'

py3Kax MltHHMH31tpyIDTC.fl BO acex 4-x CJlytlrutX C _POCTOM nocTOflHHOtt Bpe

Mena CR -AltipqlepeHI.\HPY!Oll(8~ 4en1t, T,e. yBeJI1ttleH1teM 3l(BliBa.JieHTHOH 

IlOCTOHHHOH BpeMeHlt H30,r.\pOMHOI'O HHTerpaTopa; 

3) a o6oax cnytirutx aaaHMJtoro pacnoJioJKeHHI! R.C. -m1TerpaTopoa 

H YCT/i.Y apeMR-3aa1t01tMhln cTa61tJI11.aaTop 06ecnet111.aaeT MeHbwee: yxy,11.llie

Hlte pa3pemeH1tfl c pocTOM sarpya1m, tteM Bild (KoM61tH~1t11 a H a). 

Oco~o J1teCTK11e Tpe6oaa.H1tfl It napaMeTpa.M cTa6un1tsa'i'opoa npe,n.·b

HBJIR!OTCI! nplt 3l(CilOH6Hl.\lt8.JlbHb!X HMJ1YJ!bCax, 3a,n.aqa pewaeTCI! npll no

MOl!lli KOMileHC8.l.\HOHHOI'O 11 oxaaTl1B8!0ll(8I'011 B3C C ,IJ.BOttHhl!.l npeo6pasoaa-

HHeM g>OpMrl ltMnyJ!bCOB a Kattane KOMJieHCru~mc ( 4] , 
lfaaecTHble 3KBltBaJieHTHble JiltHethrue cxeuu ,O.JI.R uemmeilnux 

CTa61tJ111aaTopoa HHtteM He OTJIHtlaIOTCH OT 11cnoJ1b2yewx npH 01111camrn 

B3C u He ytrnTl1BaioT oco6eHHOCTetl BilC, npttMemrnMhlX B pe11Tre110 ac«mc 
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cneicTpoMeTpax, B ttacTHocn1, TOT ¢aKT, ttT.o no porn cpa6aTbrnamrn JIC

Jr.aT CYlJleCTB0HHO Hlvr.e ypoDHR W)'Ma. P1,1C.3 1,1J(JIKlCTpnpyeT I<attec·rae,moe 

paam:ttne B Ill,YMOBUX cnov.cTBax B3C n BIIC. "P.a1AflTb 11 BIIC Ha c0Clb1T11e, 

rrpe,IJ,rr:ec~BjiIOll\eO ,IJ,ElHHOMy, OKa3hlB!WTCR B 'Lt/th pa3 CJia6ee, t{eJ.~ 

y B3C, n· TaKoe P.<e tmc,10 pa3 cna6ee 3aaam1Moc·rb !~.Ill. cneKTpoMeT

pa OT sarpy~im. O,I:1Ha1co, c pocTOM sarpyam-1 npeBa..'IHpyior qmyKTyaQ1m 

6asonol1 Jiiman, nHocm.me BITC ,n.WKe npn cTporo yH11noJIRpHux c11rm1.nax 

Ha Bxo,n.e, nosToMy npa Bblcoimx sarpy3Itax npe,[\nOttTl1TeJJbHee mmetlnue 

Bpe1Mi-aaBmim~e cTa6;m11saToph!. 

r.1mna tteTBepTM IlOCBH!l(eHa paspa6oTKB.M cneKTpOMeTplltieCKIIX 

ycitJJViTe.nev., npone,IJ,eHHblX aaropoM mm npa 1wnocpe.r1crne1moM era 

yttacT111t n I973-19?7rr·. 

Paspa60TKa, HCC,tie,IiOBa1me ii 31{Crt.,'lyaTaQHfI Bpe~Ul'-IIHBapnmtTHblX 

~CllJIHTe,'!e}t c ·it,,1.ilhTpa.Mn [(J13)ff2.t,(Rc.tJ 11 [ (J13)
1

u.,, + (RC)~,,T]n 

3l!Uttl1TeJibHOH Mope CTHMym1pOBaJil1 paapaClOTitY npe[\li3110Hllh!X qiopMl!pOBa

'l'C,'leil Ha JI3 11 ycTpOttCTB CTa6l!JiH3aQrU1 HCXO)J,l!OI'O ypoDHR. TaK eCJlli 

c ne·pm,!M yc11.1nTeJieM, co,Iiep:Kaamm,1 npocTei"ilimtl oxBaTbrna10uinil BilC, 

l~OCTi1I'HJTa MaltCl1!,!aJlbHaR CTaTl1CTl1tl8CltaR 3arpysKa 5. I03 rn,in/c ( B 

pel!l.l!Me o,nno:{paTHoro .I\114)?epeHI.\upoaamm) np11 npeMeHa ¢opMnpoBamrn 

Tip = I :,me, To BO BTopoM [ 2 J , 6r.a;:,o.v.apit BBe,r;emm 1'130.I\POMHoro 

IUtTerpaTopa 11 Ym1Y KOMII811Ca[\110Hl!OI'O T1ma sarpymm .D,OCTHI'Jla 2. ro4 

mm/c npa 'I\ll == 4 MKc. B ycr.omrnx np11MeHeHmI He.11meHm,x YCID' c 

oco6otl OCTpOTOil DCTaJI Bonpoc_ 0 COKP8Jll8HIIII ,ll.JlliTeJibHOCTH no OCHODa

mm cne1tTpo110·rp,riiec1t1-1x m.tnyJibCOB. Hru.m 6WI paapa6oTaH yc1rn11TeJ1b 

c 1mrerp1nopoM Ha ynpa.BJiffeMoM conpoTl!DJiemm noJienoro TpaHalicTopa 

[ 5,6 J , 0Ciecne1urnaarantl Tpane[lue011,IJ,ny10 aecoay10 cpym<11nKJ II noqTH 

a,nnoe 6onee KopoTKHe m,my,1bci:.. )J.!l.llte 6es KoMI1eHc8l.\l1U cna.v,a 11Mny.1b

ca 11a oxo,ne Ji3 61wa ,n.ocTnrttyra 3arpy3Ka ro4 111.m/c np11 npe1,,em1 

,j101;,_mpo ramrn 2 Hf(C. C rI•H.;JbTpOM [( ,13)rr + (RC )uHT ~ l<.11~'1 J' aHO.Jll13 KO-

l 2 

'l'Oporo Obll10JJH811 B pa601·e [ r1] ' Cll6KTpOMe·rp 3KCnJIYO.THpyeTClt npa 

sarpy3I(WC )J,O 2.I04 m.m/c (Tqi "' 5 MIW) [8,9] • BecoB!lfl qiyHKL\llff 

cneKTpOMeTpa 3UBHCll'l' OT 31:!I'pyaim, 1\1.n: .. H3MellR8TCfl OT I. II ,LIO 

I.126, a ,ll.J!l1T6,'lbHOCTb Clif'Ha./IO. CYU!eCTBeHHO 1wpotte, tteM npn raycCOl:l

Cl(OM qiopMaponaHlm - (I,35 er. ·t- 0,5 MKC). TaKoH <pl1JlbTp·o.n.1111 113 

JI,Ytll!lltX ,IiJifl qJHJibTpa11mt 11 
· I If 11 

- myMa. 

061lll!B !18,ll.OCTaTKll BLlllleyKa38Jll!LtX ·r,moB YCHJll-!TeJiell: 

30Bfil!HLte D HHX (pllJ!bTpb! xapa1tTep11ay10TCH BUCOKUM ,n.eqim\HTOM 

,[\bl, wro H8,D.OnyCTIIMO npll 60Jibl!leo6;,er,mux .G,(Li)-rrrm; 6) 

a} llCfiOJlb-

fillllJl m•y-
, I 

Hpll OOJIL-

. umx apeMeHax cpopMHpoammR Heo6xo,n.m.to · 11cnoJib30Ba.Tb JJ111teHmae YGXY., 

CTpeTtiepbl, peJKeKTOpbl H8JIOliteHUi1 - BCe GT!{ 6JIOltll •rpe6yK>T apeuem10i1 

Ilp11BR3KH, B03HHKO.lOT npo6JieMbl COI'JiaCOBUHllfI IlOpOI'OB 38.IlYCKai B) IlOC

Jl8.n,yTOilll18 3a YCl1Jlll:TeJieM CTpeTttep ltJIII A4[1 co CTOpOHbl BXO,IJ.a f!pe,[\CTUB

JIRIOT co_6on ynpaa;mewtl RC. -1rnTerpaTop, KOTOpblti ynem1t111aaeT IS.m. 
cneKTpoMeTpa, Bee aTo 06ycJion11J10 nepexo.n. K pa3pa6o~KB.M npo11eccop

HWC CHCTeM, I',ll.8 Bee' BCilOMoraTeJJblibl8 6JIOKH opraHHt;HO coe,n.HHRlJTCR H 

Ilp!1,IJ.UIOT np116opy Kat;eCTBBHHO HOBble CBOtlCTBa. ~ nepBOM H3 pa3pa.6o•ratt

Hb!X HaMI! atta.noroBwc npo11eccon [IO] , noJiyqetta ua1<c11MaJibHWI CTl:!l'HC

THtiecKM aarpya.Ka 3. I04 ~ ,ll.JifI '1'p = 8 MKC u. 5. ro4 WAn/c npw 'I'ql a; 

4 MKC. B nocJie.n,yTOI118lA lill8JIOI'OBOM npo[leccope (II] ( pliC. 4) Bl36,[\8Hbl: 

peJK8Kl\Hfl neporpyiKalOIIIHX 11MnyJlbCOB, nplUJY,II.IIT8JlbHOe no,n.aBJiel',lte 11 napa

JIHqa'' B3C [ 3] H npe,n.yc1,10TpeH noJJ1run tta6op <PYHR[\Htt coapeMemrux cneK

Tpo1,1e•rpoB, lliopimpoaaTeJib npo[leccopa THna [ (Jl3) ,n.wp. ➔ B3C 1 (cTpo- . 

61-1pyeMun "!1,IJ.e8Jlblilltl 11 l'lltTerpaTop)] a npe,n.eJibHOM cJiytiae 06ecneq1-1aa

e·r IS.m. = I,0?5, THM11 =I,?3'L. (a pa3p~CloT~e (IO] acnoJIL30BB.JICii 

BI!C). OT.v,enblille pesyJihTa·rbl HCliblTamdt (II,I2'] npo1\eccopa c $; {Li)

rII]A II npe,n.ycumrreJieM C HMflJJibCHOfl CTOKOBOfl O.O.C.o-rpa.'1(811U Ha 

pac .5. Aua..•m3 aecoaon cpyttRL11rn cneHTpoMeTpa c npo1.1eccopoM noK"a3a.n, 

qTo .D,JI/l padoTU B WHpOKOM ,[\118.IT830He ::iurpy:JOI( 113-3a HOCTaT\l!OHapHOCTU 

1'.t 

• 



wyMa I.\eJiecoo6paseH au6op Tip =0,5 Tlp;pt ('I\IJ•pt - OnTHMJM 

)J,JIR ffi13KOtl 3arpy3KH). 

B rJtaBe ormcaHa HOBM MeTO)J,Hl{a H3Mepemm BKJIB,D.OB pa3Jll{41UDC 

l{CTOtJHHKOB WJMa B ycJIOBHRX H8CTa.t.\ltOHapHOCTH BeCOBOH WYHKl.\ltH 

cneKTpor~eTpa, COCTOR[I\M B TOM, '-ITO Ha BXO):\e YCHJIHTeJ!fl CMCIIIHBaIOT

Cfl lJJYMhl 6JIOJ{a ):\CT81(Tlip0B8.Hlifl Ii "natJKl1 11 3KCilOH8Hl.\liaJlbH~ HMnyJtbCOB 

OT renepaTopa. Ha BblXO)J.e lKe Bhi6npaeTcn na anana3 Jiro6otl H3 liMnyJib

coe "natt1m". ).ia.'lee 1 no 3aa11cHMOCTl1 KBa,n.paTa co6cTBeHHoro paspe

weHHR OT o6paTHOl1 IlOCTORHHOH qiopM!ipOBaHl1fl _np11 pa3Jil1'!HOM tJHCJie . 

HMilYJibCOB npe,l\IIICCTBYJO[l\11X aHaJil1311pyeMOMY (u paJnlA~HblX liHTepBaJIWC 

MCiK,Il,Y Hl'lMl1 J onpe,n.eJICHlie BKJIB,D.OB UJYMOB npo113B0,0.HTCR ,13BeCTHhlM 

cnoco6oM, 

ABTOpOM TaKJtte cqiopMyJ111poBaHO IlOJIOlKeHr!e, Il03B0Jlfll0[1\6e npor

H03l'lpOBaTb xapaKTep aecoaofi qiyHKI.\1111 CJIOJKHhlX ·apeWl-sanHcmmx 

Cl1CTeM: BCCOBM giyHKI.\liR cneKTpOMCT~a CTa.t.\110Hapna B TOM CJiytJae, 

KOr,n.a ,D.JIHTCJlbHOCTb BCCOBOH qiyHKl.\lnt Bpel'IJI-3aBl1C11MOH ero tJaCTl1 

He npeBOCXO,IJ.11T ,Il.Jil'lTCJlbHOCTl1 HMnyJibC!IOH xapaKTep11CTl1KH Cl1CTeMhl 

B l.\CJ!OM, B npoTliBHOM CJiyqae co6CTBeHHOe pa3peweH11e 38BHCl1T OT 

CTaTiiCTnl.leCKOH 3arpys1m; BepORTHOCTb H8.JTOlK8Hl1½ cneJCTpOMeTplit:iec

KliX liMnyJibCOB onpe,]:\8Jlfl6TCR TOH 113 tiacTefi Cl1CTCMU, tJbJI HMnyJibC

HM xapaKTep11cTHl{a Hal{60Jiee npOTRlKSHHM BO BpeMeH11. IlaJKHh!M npaK

Tl1tJSCK'1M BUBO)J,OM 113 npe.u.rnecTBYIO~ero RBJIRCTCR TO, '-ITO BCe·6es 

l{CKJllOtJSHl'lH cneKTpOMeTpU o6Jia,n.aIOT aaBHCHMOCTblO K03i;Wlm:,111enTa 

npeBW!lSHl1JI wyi.m .OT 3aI"pysKM H3-3a np11Hl.\11IlMaJibHOH 6eCKOHCtJHOCT,1 

B0COBUX 4JYHKI.\Mtl ycTpofiCTB CTa6,1JI,13awm l'lCXO)l.HOI"O ypoBHH. 

3aKJIIOQSHll6. OcHOBHl,Ie pesyJibTaTU pa60TU CBO)J,HTCH K CJie~ 

):\ylO[l\eMy • 

I. Ilolta3UHO' \ITO saI"pJ30tJHM cnoco6HOCTb cneKTpOMeTpor; C 

l1TIJ4 OI"paHWillB8CTCH B nepByll ouepe,l\b qJl-!JlbTpOM ,I ycTpollcTBOM 

1-1 

• 

CTa6.iml3a.t.\lil1 HCXO)l.HOI"O ypOBHH (YCID') qiopMHpyiomeI"O YCMJil{TeJIH. 

2. &!RBJleHhl T,m1,1 cneKTpoueTp11t:iecK11X c,popMUposaTeJiell 11 YCID', 

ttau6oJiee nepcneK'l'HBHUX p,JIH nocTpoeHMH npel.\MSMOHHUX qiopMHpYJOll,IMX 

yc11Jil'!TeJ1eH, noKasaHU nyTM P,OCTHlKSHHR na npaKTMKe npe)l.SJlbHblX xapaK

TepMCTl'lI( ¢opM11pyro111eI"O ycMJIMTeJIR • 

3. Paspa6oTaHU ytt11Bepca.J1blille ycTpoficTsa ,IJ.mp:}?epem,1,1poBaHMH 

Ha cepMHHblX Jl;fl!,IRX sa,n.ep!(KI{. 

4. Paspa6oTatt pH)). YCID' ):\JIR pa3ttoo6pasttmc npHMeHeHMfi H npep,no-

JKetta M8TO,D.111ta 11X HCOOTIUlMfi. 

5. Paspa60TaHO ycTpofiCTBO pelK8KI.\MM neperpJ)l(aKl[I\MX 1-!MIIYJlbCOB, 

npm.1emu.me B 60JibWl'lHCTBe H3B8CTHUX THilOB cpopMMpyIO[l\,IX cneKTpoMeTpli-. 

tJ8CKl1X JCMJIMT8JI6.H, 

6. Paspa6oTaH PR.U. ¢opMHPYJOllll1XYCHJl,!T8Jieli C qJHJibTp!Wl'l Ha OCHO

B8 JIHH11H sa.u.eplKKM, B TOM tJ,fCJie aHa.JIOI"OBUH npOI.\SCCOp, ne ycTynalO[I\Hfi 

no saJKHettwHM napaueTpaM Jlyt!IIIHM o6pasQB.M H npilllepuo BTpoe ·npeaocxo

,IJ.H[l\,lli HX no MaKCliMaJibHOfi CTaTMCTHtJeCKOli sarpy3K8 Ha BblXO)l.8. 

tf) 
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BIO .2. CTpy:r.zypnas1 cxeMa mrneitlwro Bpewr-srumc:imoro YCI1Y "OXBa
TIIDaro1$ro" Tima C IT.fllIHY,ItlllT6JILHblM ITO,It/.:lBJiemrnM "naµ:i.,mtra" R KOM-

nencannelt sa,n:ep;lKKll nooTYIIJiemm RMlIYJILca ynpa.13Jiemm:. 
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file .3. 31umna.TieHT1ille cxer,lli :a BecoBue (!JyHKUmI YC'M; 
(a )-aY..n1t.aa.neHTHHo cxeMu n anJJpH HaIIJ)lIJKeIDilt .IiJIJt mmeillmx (B3C) LI ne
.m1iefnmx (BflC) CT8clllJU13llTOpOB~ (O)-BeCOBa/1 q:,Jlml.UUl B3C; (B)-BOCOBAA 

<1 1ymi1.\M BITC (Tru,ui='.l;n- o; Tm- 1s1or,,cRT liSMepemur ar.mmizy.n.u). 
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