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MeTO,ll;HKa H3MepeHHfl BpeueHH nponera Haxo.n;HT B H.n;epHoll 

qJH3HKe llllipOKoe npHMeHeHHe. Ilpll noMOmll 3TOH M8TO~llKll MOXHO 

peman 3a,n;atm ll3Mepemrn Bp8M8Hll JB:H3HH B03clyx.n;eHHl,lX COCTOHHH.tt 

st.n;ep, KOpOTKOXHBYJ!lHX qacTnn, onpe.n;eJieHHfl 3Heprllll H8HTpOHOB 

H 3apm1CeHHux qacrHn H T • .n;. B nocne.n;mrn ro.n;u uero.n;nKa H3Mepemrn 

Bp8M8Hll npoJieTe. HaxO,n;HT npnueHemrn H B qJH8llK8 BLICOKHX 3HeprnR, 

B 3KCnepHM8HTax Ha ycKOpllT8JlstX. B 3TOM cnyqae, npll 003,D;aHHH 

KaHaJIOB MOHOXpOMaTnqeCKHX qacTnn ,D;JIHHO.tt nopH,D;.Ka H8CKOJlbKHX 

.n;eCHTKOB, a HHor,n;a COT8H MeTpoB, MOXHO pa3)];8JIHTb peJiflTHBHCT

CKHe qacrnnu no CKOpOCTHM/I/. 

CJI0.1tYDI11HM qiaKTopou, KOTOpli.tt CHJibHO nOBJIHHJI Ha BH8,D;p8Hlfe 

3TO.tt M8TO,D;KKH B 3KCnepHM8HT, SlBJIR8TCH BllCOKH.tt YP0B8Hb T8XHH

KH npeoclpa30BaHHSl Bp8M8HHliX HllT8PB8JIOB B aWIJIHTy,n;y 3JI8KTpH

qeCKHX HMnYJibCOB12,31 H aMIIJIHTY,D;HOro aHaJIHsa. EoJlbmHM ,D;OC

TOKHCTBOM sroro MeTO)l;a SlBJIR8TCSl MHOrOKaHaJlbHOCTb, fl03BOJISID

man no.nyqarb noJlllun nsuepaewn cneKrp B o,11;HoM H3MBpeHHH, a 

TaKlll:e B03MOXHOCTL paclo:m. Ha .JIHHHH C 3BM. 

0.n;HaKo cnenHqiHKa HeKoropux sKcnepHMeHTOB rpeclyer ,11;aJlb

aenmero yJiyqmeHHSl TaKHX napaMerpOB CilOKTpOMeTpOB no BP8MOHH 

nponera (CBil), Kalt BpeMeHHOe paspememrn, clucTpo.n;encrBHe H ,11;p. 

IlpH paclore co cnHHTHJIMnHOHHliMH cqerqHK6MH rJIBBHlilm npoclne

MllMH )t11Sl pa 3p6clOTKH CBil C BliCOKHM paspema1>1I1HM BP8M8H8M SlBJJSI

DTCSl BOnpocu, CBSl38HHli8 C pacloron cxeu CBIT OT HMnYJILCOB qio

TOYMHOXHrenen; YM8HbW8HH8 BJlHSlHHSl BMilJIHTY,D;HOro pasclpoca ~3Y; 

npHM8H8HH8 B cneKrpoMerpax cnHHTHJIJJSITOpOB OOJII,filHX pa3MepOB • 
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He M8H88 BaXHblM HBJIJl8TCR raRXe coxpaHeHHe napaMeTp0B CJm 

npH 0oJll>mHx aarpyaxax. 

HaCTORDt8a ,ll;HCCepraztHR D0CBall{8H8 paapa00TK8 0CH0BHliX Y3JI0B 

annapaTypu .ltJIJl cneKTpo~rpHposaHHR qacrmi no speMeHH npo.11era. 

OCHOBHli8 .ll8T8pH8Jlli paOOTU CJUJIH ony0JIHKOB8Hli B 1969-1970 r. r • 

B nepaott rJIBB8 ,ll;HCCeprauHH npHB8,11;8HU JIOrHtJ8CKaa crpyK

rypa H OCHOBHU8 napaM8Tpu CBil. 

Bo Bropott r.naBe onHCBHU CBOBCrBa CUKHTHJIJlllJ:tHOHHUX CtJeT

'IHKOB C TOtJKH 3p8HHa HX npHM8H8HiU! ,ll;M BP8M8HHliX H3MepeHHH. 

IlpHB8.D;8Hl:l CBOltCTBB H napaMeTpli 0UHHTHJIMTOpOB, BJ!lfJtl>lltHe Ha 

paapemalll!l88 Bpewt 0UHHTHJIJiaUH0HHOro cqertJHKa. IlpHB8.lt8llli T8K

X8 P83YJIJ,T8TU reoperHtJ8CKoro H0CJ18,ll;0B8HHR paapemallll!ero BP8-

M8HH CUHHTHJIMUHOHHl:lX CtJeTtJHKOB. Ha OCH0B8 3THX p83YJIJ,TaTOB 

c,11;e.naH BU0op OllTHMaJIJ,HOtt CHHXP0HH38UHH ()JIOKOB CBll HMnYJll>CaMH 

OT CUHHTHJIJIIIUHOHHliX .itereKTOpOB. 

Ha Bl:lX0,11;8 qioroy.MHOXHT8Jielt BCer,11;a HM88TCa 8MnJIHTY~Hl:lH 

cnexrp HMIIYJILCOB, KOTOpl:ltt uoxer 01:lTL npHqHHOtt YXY,10ll8HHR paa

pememm CBil. IlplfBO,ll;aTCa MeTO.JJ;l:l YMeHLmeHHR BJIHHHHJI ,uoro 34)

qieKTa. B arott rJIBBe ,11;aercs onHcaHHe .ltBYX paspaooraHHl:lX cxeu 

qiopMHpOBBT8JieB HMIIYJILCOB t3Y. B nepson H3 HHX .ltJlll KOMn8HCa

UHH BJIHHHHR 8MnJIHTY.ltHOro paaOpoca HCDOJIL3Y8TCR .D;HO,11; C H8KOn

Jl8HH8M saps,11;a141. 

BpeimHH08 CM8D{8HH8 BliXO)UIOro HMnYJILCa qiopMHpOBaTeJUI npH H3-

M8H8HHH 8MIIJIHTY,ltl,l HWYJILCOB B ,ll;H8Il83OH8 0,09+!0 B COCTaBJUI8T 

. .:!: I40 nceK H B .D;Hanaaoue o, 2+IOB .:!: 70 nceK. 

BpeM8HHO8 paapemeHH8 CUHHTHJIJISUHOHHOro CtJCT'IHKa 38BHCHT 

or OTHOCHT8Jll,HOrO nopora perHCTPHPYDDtero ycrpoBcrsa H HM88T 

WIHHMYM B OOJIBCTH 3H8'18HHR nopora, npuwpuo, 10420% OT awJIH

TY.ltH HMIIYJILCa/5/. 

/J. 

IT03T0MY 0ilTHMaJILHblMlf CBOnCTBaMH .ltJl/1 Bp8M8HHblX H3MepeHHtt 

6y,1teT 06J1a,11;aTL qiopMllpoaa Te JIL, cpadamBaDDtHtt OT qiHKCHp0B8HH0l1 

'180TH HWIYJlbCa ~3Y (N 15%). BTopott qiopi.rnpoBaTeJIL/G/, onHCaH

HHtt B 3T0H rnaBe, pa6oTaer HM8HH0 TBKHM o0pa30M. liMIIYJibCH 

~3Y qiopW!pYDTCR B HeM B 0HnoJUipHUtt HMnyJILc, nepexo,11; qepes 

HYJIL K0TOporo C00TB8TCTBY8T "'15% 8MnJJHTY.ltb1 BXO.n;Horo CHr

HaJIB. MoMeHT nepexo,11;8 cHrHam qepes HYJib onpe,11;eJllleTcs ,11;Hc

KpHMHHaTopoM nepexo,11;a qepes HYJIL• TaK KaK M0MeHT nepexo,11;a 

CHrHaJia qepe3 HYJ!b He 3aBHCHT OT ero aMUJIHTY,ltl,l, TO 6y,11;eT 

HMeTb M8CTO H ycrpaHeHHe BJIHRHHS BMilJIHTy.n;Horo pa36poca Ha 

paspemeHHe. BpeMeHHOtt C,ll;BHr BliX0.n;Horo HMilYJILC8 ¢opMHp0B8Te

JUl C0CTaBM8T He 6oJiee ;t 100 nceK B .n;H8ll830H8 aMnJil.fTY.lt 

o,I5+9B Ha ero Bxo.n;e. 

TpeTbR rJ!8Ba Il0CBRDt8Ha BOnpoCaM npHM8H8HHR C[(HHTHJIJIR

T0pOB 60JlbfilHX pa3Mep0B B CBIT. IlpKBO,ll;RTCR MeT0~H ycrpaHeHHR 

BJIHSIIUHI reoMeTpUtJ:8CKHX pa3M8p0B C[(HHTliJIJLflT0pa Ha pasperuaD

D{88 BpeWI CBIT. B Hett 0llliCBH0 TaKJJte pemeHHe 3TOll npOC>JieM!I B 

HaCTORDtSM cneKTpOM8Tpe npH n0M0~H BpeMS-K00p,ll;HHaTHDro K0M

nencaropa171. 

Ha BX0,ltl,l BpeMSI-K00p.n;HHaTHOro K0MII8H08T0pa no.n;aDTCSl liMIIYJibCbl 

C qiopMHpOB8T8Jl8~, CTaH,11;apTH3YDmHx l.fMIIYJibCH C ~3Y, pacnono

X8HHblX Ha ~BYX KOHgax CUHHTHJIJ!RT0pa. CBOltCTB8 K0Mil8HCaTopa 

TaK0BH, 'IT0 M0M8HT ll0RBJl8HHR HMilYJibC!l Ha BblX0,11;8 npaKTH'leCKH 

He 38BHCHT OT Mecra nona,11;aHHR qaCTHUli B C[(HHTHJIMTOp. licnu

TBHliR B IlY'IK8 Il--M830HOB C HMIIYJIJ,C0U 5 rsB/0 IlOKa3aJIH, 'IT0 

T0'IH0CTb K0Mil8HCaUHli C0CTaBJUI8T ;t 40 nceK npH np0X0X,11;8Hlil.f 

qaCTHU qepe3 pa3Hl,!8 T0'IKH C[(HHTHJIJIST0pa ,ll;JIHH0i1 290 MM. 

B qerneprott rJiaBe OilliCaHa 3JleKTP0HH0Sl JI0rHKa cneKTp0M8Tpa 

5 

,· 



~JUI orOopa nOJ1e3Hl,IX COOHTHK. H3 6JIOKOB, BXO,IUl~HX B 3TY·J10-

rHKY, OHJIH paapaOoraHu JIHHellHue nopora/8/ H qiopi.mponareJ1L 
~ 

HWIYJ1LCOB C HYJ18BHM BP8M8H8M noccraHOBJ18HM ,l{Jllt 6JIOKHpOBKH 

cnexrpouerpa npH OoJ1LmRX sarpyaxax Ha npewt oOpaOorKII HH

qiop:w:iitHH/9/_ JI;meKHue nopora c,1teJl8HH no .ttHO,ItHOft. ii:ocronon 

cxeMEi •. Jti{HaL!Hqecun ,ltffanaaoH nopor onpe.iteJ1eH cmrny BeJ1Ht1H

Hoti nuop·ocon B HaqaJ1e H B KOHitB nopor H CBepxy JIHHeitHOCTLll 

cxew. OH COCT8BJU18T 30 MB+ 3,5n.; r.e. OoJ1Lme, qeM I:IOO. 

KaK H3B8CTHO, npH paOore B nyqKax C O?HOCHT8J1LHO OoJ1L

moR HHT8HCHBHOCTLll HMeercs BepostHOCtL roro, qro CHrHaJIIi 

Oy,Ityr nocrynan Ha nxo.tt annaparypu: 11epea HHtepBa.lIIi BpeMeHH 

MeHLme, qeM 3'!.0 H800XO,l{HMO ,l{JUl oOpaOotKH K6%,ltOro H3 HHX. 

3ror 3qxp8KT Mozer npHBeCTH K aaaqHf8J1LHOMY HCK8%8HHll Ha0no

,ll;68MOro cneKrpa. HcKaEBHHH MOZHO 3Hat{Ht8J1LHO YM8HLmHTL,npH

M8HHH 0JIOKHp0BKY BXO,Ita annaparypu Ha Bp8WI oOpaOorim CHrHa

JIOB/IO/. BpeWI BOCCraHOBJ18HHH 0JIOKOB, oOecneqHB61l~HX 0JIOKH

p'ouy, ,l{OJ11ltHO OHTL MHHH:MaJILHOe • .l(JUI :non It8J1H OHJI paapaOo

raH q>OpMHponarenL, HCDOJIL3YDltKR nooqepe.ttHYll paoory ,l{Byx O,l{HO~ 

BHOparopoB. BpeMH BoccraHOBJ18HHa Ka.%,Jtoro M8HLme · ,l{JIH

T8Jll,HOCTH BHXO,ll;HOro HWIYJILCa, qro npH HX nooqepe,ItHOR paOore 

oOecneqHBaer HYJ18B08 BpeMSI noccraHOBJ18HHH q>OpMHpOBareJUI. 

CBORCrBa BP8M8HHHX aHaJIHaaropoB ,l{JIH CBil npHB8,lt8HH B 

rJlaBe Mtoit. 0CHOBH08 -BHHMIIHH8 3,l{8CL Y.tt8Jl8HO npeoOpa30B8T8-

JlltM rHna "BP8MSI-OMDJIHTY.tta". OnHC8H raae HCDOJ1L30BaHHHfl B 

CBil npeoOpaaonareJ1L/III. 

B macron rJ1BBe npHBe.tteHH peayJ1Lraru: HCIIHraHHR cnexrpo

Merpa. 
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IlpH DOMO~H reHeparopa H8HOce'KyH,ItHHX HWIYJ1LCOB Il0JlY'l8HH 

CJie.ttYD~He napauerpH: annaparypaoe paapemeHHe (±5 nceK.);HH

TerpaJILHas H8.J1HH81tHOCTL ( <I%); TBMIIepaTypaaa 38BHCHl10CTL 

(IO nceK/°C); 38BHCHMOCTL OT aanps:eHHS'l nHramrn (2 nceK/B) 

H ,l{OJlrOBpeueHH8fl craOHJlLHOCTL (2~ nceK/24 qaca). 

CnexrpoMerp HCIIHTllB6J1Cfl B nyqxe n--M830HOB C HWIYJlLCOM 

5 r:3B/C co cnHHTHJIJUITOpa!.llf THna NE I02 pa3M8pOM 30x30xIOi.o.r3 

H ~aY XP-1020. ITOJIYt{8HH8fl KpHBafl BP8M8HHOro pacnp8,l{8J18HHH 

noxaaaaa Ha pHc.I. Paapema10l11ee BpeWI cneKTpoMeTpa cocTaBmt:.. 

BT zOO nceK. IlpH npHM8H8HHH B CBil O~Horo OaaoBoro CtleT'lHKa 

co cnHHTHJIJUITOPOM paa~pOM 30x30xIO w.c'3 H ,Itpyroro Oa30BOro 

cqer'lHKa co CUHHTHJlmtropoM paauepoM 290x55x25 w.rl, npocuar

pHBaeuoro .ttBYMll c.P3Y XPI020, OuJ10 noxyqeHo paapemeHHB zI35ncex. 

CBil npHMBHRJICH .ttM HaMepeHHR wiccoBoro cocraBa .ttenroH

Horo_nyqxa. CnexTp Mace qacrHn nyqKa noxaaaH Ha pHc. 2. 

0CHOBHll8 peayJILTaTll ,l{HCCepranHH MoryT OllTL C¢0pJAYJIHpo

BaIW CJie,ItYll~HM odpa30M: 

I. C~eJ18H pacqeT YCJIOIIHR KOMIIBHCanHH BJIHHHHS'l 6MIIJ1HTY.tt

HOro Cll8KTpa c.P3Y Ha paspemeHHe CBil C npHM8H8HH8M ,ll;HO,Ita C Ha

KOilJl8HH8M 36pfl~8 (.IUI3). 

2. PaapaOoraH q>OpMHpOBareJIL HWIYJibCOB ~3Y c KOMIIeHcanH

en BJIHHHHS'l aMIIJlHTY,ll;HOID cneKrpa c .IUI3. 

3. IlpOB8,l{8Hll HCCJI8~0B6HHH onrHMaJlLHOtt CHHXpOHH36}lHH 

cxeM CBIT OT HWIYJILCOB i.P3Y H Ha ocHoBaHHH srHx HCCJ1e.ttoBaHHll 

paapaOoraH ¢opMHpOB8T8JIL HMIIYJILCOB c.P3Y, paOoraDll!Hll OT q>HK

CHpOB8HHOH qaCTH aWIJIHTY,ll;I,l HWIYJILCOB. 

4. PaapaOoTaHa cxeMa JIHHettHwc Bopor. 
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5. PaapaOoTaH cpopMHPOBaTem, 0AOKHPYDmHx H.MIJYAhCOB c HY

A0Blrn BpeMeHeM BOCCT8HOBA8HH.1! ,ltM 0AOKHPOBKH CBil Ha Bp8M.1!· oa

paOOTKH HH~OpMa~HH. 

6. C.iteJiaH BUOop pe%HMa ~3Y, odecneqHBaDmH~ ero onTHMaAh

HOe BP0M01IH00 pa 3pemeHHe • 

7. Coa,1ta11 cneKTpOMeTp no BP0M8HH npoAeTa co CAe,JtyD~HMH 

naprrnexpa:wu 

a. )tHanaaoHu HaMepeHHH 

a. AnnapaxypHoe paapemeHHe 

B. ~H3HqecKoe paapemeHHe 

r. TeMnepaxypHa.1! 3aBHCHMOCTh 

,It. 3aBHCHMOCTh OT Hanp.1!~0HH.1! 
nHTaHlfJI 

e. liHTerpaAhHa.1! HeAHHettHOCTh 

x. ~OArOBp0M0HHa.1! CTadHAhHOCTh 

IO, 20, 50 HCeK. 

.± 5 nceK 

.± 00 nee K ( c .ltBYWI 
CqHHTHAA.f!TOpaMH paa
MepOM 30x30xIO wil) 
.± 135 nceK co CqHH
THAA.f!TOpa:wi: pa3Me
POM 30x30xIO wi3 H 
290x55x25 wi3) 
IO nceK/0c B .itHana-
30He I5+35°C 

2 nceK/B B .itHanaao
He 200+240 B 

L.I% 

20 nceK/24 1:1aca 

8. IlpH IlOMOmH CBil H3MepeH MaCCOBUff COCT8B nyqKa ,JtettTOH

HOro xaHa~a CHHxpocpasorpoHa nBJ. 
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