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8 pHJl9 HCcne.aoeaHHA HJlepHbiX peaKUHA Ha ManoHyKnO!fHbiX CHCTeMax, B KOTO

pbiX OJlHHM H3 KaHanOB HBnH9TCH BblneT HeATpOHOBi )K9naTenbHO ··nonyqeHHe HHtPO~ 

MaUHH 0 nonHolt KHH9MaTHKe npouecca. C !3TOA uenbl00 BM9CTe C H3M9pBHH9M ·aHep

reTH'I9CKHX Cll9KTpOB HeltTpOHOB, B 6onbWHHCTB9 Cnyqaea nony'I89Mb1X Ha Cll9KTpo

M9Tpe no epeMeHH npone1-a, uenecoo6paaHo_ nposo.riHTb o.aHospeMeHHoe HaMepeHHe 

_H cneKTpoe conpoBO)KJlaiOwHx aapH*eHHblX qacTHU (MHoroMepHbre cneKTpbr); K 

CO>KaneHH10 1 .6blCTpbl9 nnaCTH'I9CKH9 CUHHTHllllHTOpbl 1 KOT0pbl9 HCll0llb3YIOTCH B no

Jl06HblX cneKTpoMeTpax, Ha-aa _.HH3Koro 3HepreTH'Iecxoro paapeweHHH He noasong

IOT BblllOnHHTb 3TY 38Jla'ly. 

B KaHane perHCTpauHH_ aapR>KeHHblX 'laCTHU nplfMeHRIOTcH H KpeMHHeBbie no-

/4 6 7 9/ . 
B9pXHOCTH0-6apbepHb!9 Jl9T9KTOpbi 

1 1 1 
1 KOTOpble. 069Cll9'1HBaiOT. XOpowee 

3HepreTH'19CK09 paapeweHHe1 HO · HX HCnOnb30B8HHe JlnH BpeMeHHOrO 

aHanHaa CBH3aHo C pHJlOM TPYJlHOCTeA, Tax KaK ypOB9Hb nonyqaeMoro CHrHana 

Man H Tpe6yeT 6onbworo npe.aeapHTenbHoro ycaneHHH, Heo6xo.aHMoro .an11 Hop

ManbHOA pa60Tbl CY.W9CTBYIOWHX npeo6pa30BaTenbHblX CHCT9M Bp9MR-aMllllHTyJla. 

K npHMeHReMbiM ,llnll 3TOlt _uen'l ycHnHTemlM npe.a'bstBllHIOTCH npoTHBope'IHBbie 

Tpe6oBaHHH: OHH JlOll)KHiol o6nanaTb 60llbWHM KO~tPHUH9HTOM YCHll9HHR npH ManoM 

BpeMeHH HapacTaHHll H HH3KOM ypoaHe WyMoB. TaK KaK OllTHM8llbHbl9 Cll9KTpOM9T

PH'I9CKH9 CBOltCTBa JlnH aMnnHTYJl~OrO aHanHaa H9B03MO>KHO COBM9CTHTb C Bb!We

Y!JOMilHyTblMH Tpe6oBaHHHMH 1 uenecoo6pa3HO HCll0llb30BaHHe. ·neyx ycHnHTeneA, OJlHH 

113 KOTO pb!X MO)K9T 6biTb 06b1'1Hb1M nHHeftHbiM 38p!IJlO'IYBCTBHT9llbHbiM yCHllHTeneM 
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C OnTHMiillbHbiM COOTHOW8HH8M CHrHan/wyM, 8 llj)yroJl llOll:lKSH o6ecne'IHB8Tb 

MHHHMiillbHbiS BpeMeHa Hlij)liCTiiHHH npH llOCTiiTO'IHOM KO~~HUH8HT8 ycaneHHHo . - . 
. Tpe6osaHHH no OTHoweHHIO K naaeli:HOCTH a K ypoBHIO wyMoB nns nocnenaero HOCHT 

sTopocTeneHHbill: xapaKTep. nono6Hoe peweHae nonKynaeT eme n TeM, 'ITO oHo 

CBH38HO C MliKCHMiillbHbiM HCnOllb30BiiHHeM IIMSIOillHXCSI B Kli:lKllOll: na6opaTOj)HH 
' 

Upa6opOB ( o6bi'IHbi8 Cn8KTpOM8Tj)H'18CKH8 31ij)Hll0'1YBCTBHT8llbHbi8 YCIIllHT8llH H 06bi'IHbi8 

npeo6paaosaTena speMs-aMnnaTyna .). 
;n 

8 TaKOM.cnyqae aanaqa npiiM8H8HHSI nonynpOBOllHHKOBbiX ll8T8KT0j)OB B ClleK

TpOMeTpax llO Bj)8M8HH nponeTa, B OCHOBHOM 0 CBOllHTCSI X Cll8llYIOIU8MY! 

a) paaneneaae HMnyn&cos OT nonynposOllHHKescre neTeKTopa nns speMeH~oro 

H aMUJIHTyllHere TpaKTeBj 

6) KeHCTpyapeeaHHe WllpeKeneniOCHOI'O YCI'IlliiTSllSl C 6enbWIIM K09~~1'Illii8HTeM . " 
yc11neHIIH nns _speMeHHere TpaKTa; 

B) p6ecneqeH~e aMUllHTYllHelt He3aBHCHMOCTH KeHB8j)TOpa; HMSIOTCSI B BHllY cpas

HHTSllbHO 6enbWH8- speMeHa HapacTaHI:ISI. HMnynbCeB Ha-aa TOlllllHHbi nepeXOllli ll8T8K-
. /2/ 

Tepa II CBeli:CTB llj)HM8HH8Mero Kj)CMHHH • 0 a TaK:lKe H3-38 KOH8'1Hell: noneCbi' nponycxa-

HHH WHj)PKOllOlliOCHOI'O ycanHTenH_ B•KaHane CenpOBO:lKllaiOillHX 'laCTHll •. 

Paanenea~~:e ollrHanos aenocpencTel'mHo nocne -lleTeKTepa MOJKHo ocymecTBI'ITb 

KliK np11 napannenbHOM (eMKOCTHiiH CBH3b) ,' TaK _II llj)ll · nocnenoBaTenbHeM ( TpliH 
. ) . . /4 7 9/ 

c~opMa:rop!fliH CBH3b. a~niO'ISHI'II'I BXOllHbiX uenell: · e6oax ycanaTenell: ' ' • 

B nocnenHeM,_ cnyqae 6no~-cxeMa cneKTpeMeTpa Mc:lKeT 6b1Tb npencTasneaa, 

KaK STO ll0Kii31iHO Ha j)HCo 1. 3ll8Cb CI'II'Hiin llllH Bj)CM8HHOI'O TpliKTa Bhlll8llH8TCH 

np11 noMomn IIMnynbCHero TpaHc~opMaTopa (T). nocne ycnneHIIH ere nepsoli:(IB) .. a 

II BTOpolt (II B a} • 

llll~~epeHUI'Ij)OBaHHH 

C8K!1Hll: 6biCTpprO ycllnHT8llH 0 KOTOpble paaneneHbl -KOHCTiiHTell: 
-9 . . -

R C .. 24.10 .. cex, cnraanbi · nocTynaiOT B KaHan "a " 

npeo6paaesaTens Bj)8MH-IiMlll}HTY llli (n), ·a. KeTOpOM BB8ll8Hbl. yCTpOli:CTBii llllH KOM

neacaUHII aMUllHTY llHOll: aaBHCHMOCTH·. 'EbiCTpbill:' .CilrHan llOCTynaeT TliK:lKe. 

'18j)83 lli'I~9epeHUl'IBllbHblll: llllCKj)HMill!liTOp {_ .ll.ll aB ) B Tj)SXJtj)BTHYIO cxeMy 

cosnanea_nll: .(cc;::), KOTopas ynpasnaeT .cxeMiiMn nponycKBHIIH B xaaane &Hanllaa 

_aaepr11a HeltTpoHoe C'?nn) n B KaHane aaannaa sHeprKH aapa:ll~eHHbiX 'lliCTIIU 

c~"l .. 
Cnraanbl nns aMnniiTY llHOro TpaKTa ycannsaiO-TCH npn. noMOillll npensa-

PIITenbHoro aapsino'lyBC~BHTenbHoro ycanaTens ( lA a ) R yHneep~anbHoro 

cneKTpoMeTpnqecKoro ycaniiTens ( II A." __ ,)~ 'iepea. llll~cpepeHuaanbHbii llliCKpi'I-

4 

I 
' 

MRHiiTOp ( .ll.llaA ) OHH TliK:IKe noc 

Heli:TpoHbi aa MRWeHn M ne1 

CUIIHTRnllHTOpa I'I <tGY • 0TC~llli 'leJ 

nocTynaeT s KaHan· • _ n ' npeo6paao 

(~opMIIj)OBaTenb A) qepeaJ YCHnPITe; 

MnHaTop ( .ll.ll n )- B cxeMy cosnat 

·PaccMaTpneas oTnenbHble yan 

nMeT& B sany cnenyiO!llRe oco6eHHc 

Top'a nen:lKHa o6ecne'II'ITb ae66itonn 

CeHHHH He06XOllRMO CB8CTR K- MHHRI 

HOM BbiCeKO'IaCTOTHOM cepne'IHHKe 

j)R'IHOA 06MOTKiiMH ( N ., 17. N ... J 
p • . 

ero ll06pOTHOCTH I'I CBH3aHHbiX C UC 

BTOpH'IHOI 06MeTKe BKlliO'IeHo ll8MU 

0JlHUM I'I3 OCHOBHbiX yanos en 

KOTOj)blll: llOJI:lKeH 06nanaTb 6onbWO 

Ta ycRneHRH Ha nonocy npenycKaHH! 

Tore, 'ITo nono6HbiM ycanaTensM n• 
/4 56/ - ' 

( CM. 0 Hlillj)RMep, 0 
' '), HX peanR3t 

B aameM cnyqae 6blnn ncnom 

'6biCT-poro' yMRsepcan&iloro ycannT 

e_T co6elt 'TpOli:Ky' C I'lillbBiiHR'IeCK 

OXBS'I.eHHbiMH rny6oKOlt OTj)RUaTellbl 

TliK H no llOCTOSIHHOMy .TOKy, BCnen 

CT&611UR38UI!SI pa60'II!X TO'IeK· npl! 1!: 

:lKeHI!H. nuTaHus • .llen-onHHTenbHoe· c1 

llOCTIIraeTCSI llj)HMe~eHHeM T8pMI!CT 

Mo:lKHe noKaaaTb, 'ITO Ke<'l~~~ 

'lliCTOT, B llj)SllllOllO)I(eHRR OllHHBKOI 

h :i z" 
K .. -------

bu+h21R [ (R2+ Rs )( 

rne Z k -KonneKTopHan Harpyaxa 

R 2 -sKsRsasneHTHoe coupo~ 
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c~raan/wyM, a .apyroA .aon>KeH o6ecne'IHB8Tb 

Opll ;:tOCT8TO'lHOM KOS<iJQJHUHeHTe ::fCHne!fRH, 

HOC .liT 

peweaue no.aK:ynaeT eme 11 TeM, 'ITO oHo 

HMf!IOllliiXC!I B Ka>K.aoA na6op8TOp1111 
I 

38p!lllO'l::fBCTBIITenbHble YCHniiTenll II 06b1'1Hble 

_,.l 

nonynpOBOllHIIKOBb1X .aeTeKTOpOB B ClleK-

B OCIIOBHOM, CBOlliiTC!I K Cne.ayiOIUeM:y: 

nonynpoBOllHIIKoaoro .aeTeKTopa .ang speMeH3oro 

ycHnHTens c 6onbWRM Kos<P<PnuneHTOM 

He3aBHCIIMOCTH KOHBepTopa: IIMeiOTC!I !I BllllY CpSB

TaHU!I. IIMnynbCOB 113-3a TOnlllHHb[ nepexo.aa .aeTeK-
·, 121 . 

KpCMHII.II• ~ a T8K>Ke 113-38 KOHe'lHOli nonOCbl' nponycKa-

B•KaHane conpOBO>KllaiOllliiX 'laCTIIU,. 

pe.ac·TB·eaao nocne .aeTeKTopa MO>KHO ocymecTBI'ITb 

THall CB~3b), T8K It npH -nocnellOBBTenbHOM (Tp&H 
. . /4 7 9/ 

ycHniiTeneA ' ' • 

loK-cxeMa_ cne~TpoMeTpa MO~f!T 6b!Tb npe.acTasneaa, 

CHrHan lln!l BpCMeHHOrO TpaKTa Bbi.OengeTC.II 

8nc¢ooMaTopa (T), nocne ycnneHRst ero nepsoA(IB ) 
a 

ycHnHTenst, KOTOpble pa3.aeneHbl KOHCT8HTOlt 

CHrHan&I ·UOCTyn&IOT B KaHan , CZ 

·a: KOTOpOM BBe.aeHbl. ycTpOliCTB8 .anst KO~ 

. 'EbiCTpb1Jt' .CHrHan nocTynaeT TaK>Ke. 

.CKpHMHi!aTop- ( .!l.!l a B ) B Tp9XJ(p8THYIO cxeMy 

~paansteT,CXeMSMI'l nponyCKBHHlt B K&Hane &HBnll3a 

aHanll3& SHepriiH 3apst»{eHHbiX 'l&CTI'lll' 

TpaKTa ycnnusaiOTCst npn._noMomn npe.asa-

ycnnnTenst ( lA a ) u YHHBepcan&Horo 

n A.a ). qepe3 . .an<PljlepeHunanbHbril llHCKpn-

4 

MIIH&TOp ( .!l.!lczA ) OHH T8K>Ke llOCT::fll810T B CXeM:y COBna.aeHRlt, 

HeliTpoH&r 113 MnweHR M .a~TeKTRp::fiOTC!I nim n~MOlllR ~opraHH'lecKoro 
CUIIHTHnn!ITOpa l'l <leY, 0TCIOll8 qepe3 <iJopMHpOBBTenb B 'speMeHHOll' cnri!air

nocT:ynaeT B K;J.Han • n • npeo6pa3osaTeng, a cnr.11anbl ·.an~ aMrinnT:y.aaoro ·OT6opa 

(<iJopMuposaTen& A) qepe3 ycnnllTEmb · ( lA n ) n- .aR<P<iJepeauRanbH&IA .ancKpn

MHHarop ( .!l.!l n )- B cxeM:y cosna.aeHnA:. 

·PaccMaTpRsag oT.aenbHble y3n&r cneKTpoMeTpnqecKoA: ycTaHOBKI'l, lieo6xo.aRMO 

HMf!Tb B Bllll::f cne.ayiOlllHe OC06eHHOCTH: KOHCTp::fKUH!I HMnynbCHoro Tpaac<iJopMa

Top'a .aon>KHa o6ecne'lnT& aeo6xoanMoe 6b1cTpo.aeAcTsne, n ero na.ayKTIIBHOcT& pac-
. . . 

Ce!IHIIH He06XOlliiMO CBeCTII K. MHHHM::fM::f. 0H MOMBT 6b!Tb B~nonHeH Ha TOpon.aan·b-. 

HOM BblCOKO'laCTOTHOM cep.ae'lHIIKe C napannenbHO_ yno>KeHHblMH nepBH'lHOJl II BTO

pH'lHOft o6MOTKaMII ( N P = t7, N • ... 17 , ll .. ·4001~ . ".,. , L-.. 15.1~ ): . .!ln!l_ yMeH&llleHn!l 

ero .ao6poTHOCTH l'l CB!I3aHHbiX c nocne.aHeA nepexo.aH&IX npoueccos napannen&Ho 

BTOpH'lHOli 06MOTKe BKniO'lf!HO .aeMn<iJnpyiOlllee COllpOTHBneHHe R! , 

0.0HIIM ll3 OCHOBHblX ::f3nOB 'cn·eKTpOMeTpa !IBn!leTC!I 6b1CTp&Ilt ::fCilnHTenb, 

KOTOpb1Jt llOn>KeH o6na.aaTb 6onblllOlt ll06pOTHOCTbiO ( Dp~113Be' llf!HHe Kos<iJ<iJnune~-
. 9 II .. 

Ta ycnneHng Ha nonocy nponycKaHH.II nop!l.aKa 10 -:-10 ru ). He3asncnMo: OT 

Taro, 'ITo no.ao6H&IM ycnnnTen.IIM nocagmeHo 6onbwoe 'lRcno ny6nn·Kauna 
14 56/ . ' . : ·. . . . . . 

(eM,, HaDpHMep, 
1 

' . ),IIX peanH3dUII!I CBS!3aHa C onpe.aeneHHbiMH TP::fllHOCT!IMH, 

8 HallleM cnyqae 6blnl'l HCnOnb30BaHbl 2 Cf!KUIIII paHe~ pa3pa6oTaHHOrO. 

'5biCT'poro": yHnsepcanbHoro ycRnHTeng (eM. pnc. 2). Ka>K.aag ceKUH!I' npe.acTaB

f!T co6oA 'TpoAKy' c ran&saauqecKn CB!I3aHHb1·~.m Me>Ki::iy coi5oa KacKa.aaMn, , 
. . . -· . 

OXBa'l.eHHb!MII rny60KOA OTpHUaTenbHOlt o6paTHOlt CB.II3bl0 KaK no nepeMeHHOMy; 
'" ' . ~ " 

TSK II no llOCTO!IHHOM::f -TOK::f, BCne.aCTBHe 'lero llOCTRraeTCH.He06XOllHM8!1 
c ~ .. 

c·Ta6nnu3anllst pa6oqux TO'leK npu H3MeHeHHII OKpy>Ka!Omea TeMnepaTyphl II"Hanpsr--. 

>KeHIIlt. lliiTaHIIlt, .!lon.OnHHTenbHoe· CHII>KeHHe TeMnepaTypHOil 38BIICIIMOCTII 

llOCTuraeTClt npUMeHeHUeM T9pMHCTOpOB ( R I ,R ), 
• · . II 211 

MO>KHO noKa3aTb1 'ITO Kos<iJ<iJuuueHT ::f CHnf!HII!I no.ao6Hoil TpOA:KII .anst Cp9llHRX 

'laCTOT, B npe.anono>KeHHII OllHHaKOBOCTH napaMeTpOB TpaH311CTOpOB, 6y.aeT: 

h
2
·Z R h 4 Z 2 

21 1: 2 21 1: -K .. 

hll +h21 R 2 
[(R2+ R3) ( h u+h21R2) + R2 h21 zl: I ( h 11 + h 21R 2) 

r.ae Z k -KonneKTOpHast Harpy3Ka BToporo TpaH3HCTOpa; 

R2 -SKBUBasneHTHOe CODpOTHBneHHe B_nenn SMHTTepa nepsoro Tp8H3HCTOpa; 
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COllpOTHBn~HHe B .nenHTene 06paTHOA CBH3H. 

Heo6xOllHMO OTMeTHTb Hanuque eMKOCTei! ( cl2,C22 ), yMeHbWaiOWHX 

KoaciJqJHUileHT 0 6paTHOA CBli3H Ha BbiCWHX 'laCTOTax. 0cHOBHble xapaKTepHCTIIKH 

ycHnHTeng apeMeHHoro TpaKTa KaHana· conposo*.na!OWHX · qacTriu, Harpy)KeHHoro 

Ha cornacoaaHHhiA 75 -oMHbiii Ka6enh, npuaeAeHbl a Ta6nnue N~ 1. 

Ta6nHua I 

OcHoBHbie xapaKTepncTHKH ycHnHTenSI ~apeMeHHoro TpaKTa• 
r '-

N2N2 
nn 

XapaKTepHcTHKa 

I. nonS!pHOCTb BXOllHblX llMnynbCOB 
2. nonHpHOCTb BhiXOllHblX I!MIIyn~COB 
3. Koa<flcllnuHeHT ycnneHHH (pery

nHpyeMbiA) 
4. BpeMSI HapacTaHHSI 
5. BepxHHH·rpaHH'lHall 'lBCToTa 
( K = 10.0· U = 0 68 S) 

",' BbiX ' 
6. lloopOTHOCTb · 
7. VfHTerpanbHaSI· HenHHel\HOCTb 

(MaKCHM. OTK~OH.) . . 
8. llnciJclJepeHuHanbHBSI HenH.Hel\HOCTb 
9. Vf3MeHeHHe ycHneHHSI npll H3MeHeHHH 

TeMnepaTypbi 
10. VfaMeHeHHe ycHneHllll B % npH H3MeHeHHH 
HanpmKeHHSI UHTaHHSI B % 
11. MaKCHManbHaSI· aMnnHTy.na BbiXOllHbiX 
HMnynbCOB .O:nll Bb!WeyKa3aHHblX napaMeTpOB 

12. WyMhi, npuae.neHHble K_llfo.ny; 
npH RC = 1,2.1Q.g ceK, 
npH RC = 24.10 ceK 

13. nnTaHHe: + 12 B 
- 12 B 

14. MoiiTa)K 

6 

oTp~uaTenbHaSI 

OTpHU8TenbHaSI 
500 ;. 1000 

-9 
"'6.IO ceK. 

6 
10.109 ru 
50.IO ru 

nyqwe !.: 0,3 % 
nyqwe 1,6% 

+ 0,03%/°C. 

0,2. 

5 B 

-6 
60.10_6 . e.aciJcll. · 
28.10_

3
- e.aclJ·ciJ. 

18.10 _
3

_a 
9,4.10 a 

nppMe'laHHe 

·CM.pHC. 3 

CM.pHc.4 
CM.pHCe 5 

CM.pHC. 6·· 

·cM.pHCo 7 

2 neqaTHbiX nnaTbl 
. 90 X .45'MM 

l 
I 

06e ceKunn ycnnnTen 

TOpHOA uenH aMHTTepHOI'O n 

llHMOCTbiO pacwHpeHHll llHH. 

aMnnHTy.n. MoHTa)K .non)KE 

TenbHblX o6paTHbiX CBHaeA C 

CncTeMa KoMneHcaurin 

KOTOpaSI npHMeHSieTCll B npE 

WHTb B 6onbWO.l\ CTelleHH I 

po6Ho paccMoTpeHa a pa6o· 

Pewenue aapSI.noqyac 

KnaccnqecKoe, oH BhlnonHei 

TepHblM llOBTOpHTeneM Ha 

UpH H3MepeHH.H Ha Q :"' 'IE 

H He HY)KllaiOTCll B , OCOoOM 

npe.naapHTenbHble HC 

'leCKOA CHCTeMbl llOKaaam 

qacTHU KpeMHHeaoro noaep 

H TOnWHHOA nepexo.na 

Hanpg)KeHI!eM CMeWeHHSI 1' 

(Am•23 , Alllf• 1 Cm2•~paape~ 
HhlA llll.K ( 32 Kaa) Ob!Jx DOl 

poaaHIISI H llHcPcPepeHUllpOB 
-6 · .. 

0,2.10 ceK. O.nuoape!'feHI 

'KOM Tp8KTe, B aTOM )1{6 a 

. micb n 6hiCTpbie JfMnynbcbJ 

.ne obiCTporo ycnnuTenll Jfl 

npuMepHo, 1 a/Mas. 

3HepreTn'lecKoe paa1 

peMeHHO CO cneKTpOM HeA· 

neHO KOHe'lHOA TOnlllHHOA . . . 

MeHHoe paapeweHue B He~ 

llBOAHoA norapHcPMII'leCKOl 

woro apeMeHn HapacTaHHl 
-9 

COCT8BnlleT "' 1.10 C€ 



( C ,C ), yMeHbW3IOWHX 
. 12 22 

•apeMennoro TpaKTa• 
I , 

nppMeqanne 

OTpli_UaTe/lbHall 
OTpHuaTe/lbH311 

500 ~ 1000 

6.10-9 
ceK. 

6 
10.10

9 
ru 

50;10 ru 

nyqwe :t: 0,3 % 
nyqwe 1,6% 

+ 0,03%/°C 

0,2' 

5 B 

-6 
60.10_

6
. a,s¢¢, 

28,10_
3 

· B~s¢·¢, 
18.10 _

3 
a 

9,4.10 ·a 

·CM,pHC, 3 

CM,pHc.4 
CM,pHC, 5 

CM,pHC, 6· 

·cM,pnc. 7 

2 neqaTHNX nnaTN 
• 90 X .45 'MM 

. ' 

i 
' 

., 

I 
l 
{ 

l 
.,i 

06e CeKUHR YCH/IHTe/IH H~eHTH'IHhl 38 HC~/IIO'leHHeM CTa6H/IHTpOH8,B K0/1/IeK

TOpHOA uenH SMHTTepnoro llOBTOpHTeng BTOpOA CeKUHH, 'ITO o6ycnoarieHo He06xo

.llHMOCTbiO p8CWHpeHHH .llHHaMH'leCKOrO .llH8U830Ha CO CTOpOHbl 60/lbWHX BbiXO.llHb!X 

aMnnHTy.ll. MonTa)K .llO/I)KeH 6NTb TUlaTenbHo npo.oyMaH, 'IT06N annnnne He)Kena

TenbHbiX 06paTHhlX CBHaell CBeCTH K MHHHMyMy. 

CncTeMa KOMneucauri:n aMnnnTyttnoii aaancnMOCTII norapn¢MnqecKoro Tlma, 

KOTOpag npnMeHHeTCH B Upeo6paaoaaTene BpeMH-8MII/IIITYA8, ll03BO/IHeT yMeHb

WIITb a 6onbwo.A cTenenn annnnne KOHe'IHbiX apeMen uapacTBHIIH cnrnana.Oaa non-
/10/ . 

po6no paccMoTpena a pa6oTe • 

Peweune aapn.llO'IYBCTBIITenbHoro npe.oaapnTenbHoro ycnnnTenn (I A ") 

K/18CCII'leCKOe, OH BblllO/IHeH Ha 06hl'IHNX Tp8H31ICTOpax, CO.tlep)KHT KaCKa.ll C aMIIT

TepHb!M llOBTOpnTeneM Ha BXO.lle II o6ecneqnsaeT Ha BhlXO.lle npnMepHO 100 MB/ Msa 

llpH H3Mep9Hllll Ha a - '18CTIIUaX. 0CTa/lbHNe S/leMeHTbl ClleKTpOMeTpa o6N'IHbl 

n ue HY)K.llaiOTCH B oco6oM noncnennn. 

npe.oaapnTe/lbHbie HCllb!TaHIIH apeMeHHOA II 8MII/IHTY.llHOA qaCTH cneKTpOMeTpn

qeCKOA CIICTeMN llOK83a/IH , 'ITO llpH l!Cll0/lb30BaHHII B KaHane COUpOBO)K,llaiOUlHX 
2 

-qacTHU KpeMHI!eBoro llOBepxHOCTH0-6apbepHOr() . ,lleTeKTOpa C ll/IOUla.llbiO 0,3 CM 

II TO/IUll!HOA nepeXO.ll8 ... 200. MK, COllpOTHB/IeHI!9M KpeMHIHI 2000 OM• CM II 

Hanpg)KeH119M CMeuteHIIH 100 B Ha a ":"'laCTI!IlaX C SHeprneA OK0/10 5 MSB 

(Amu3 , AmtH Cm24")paape~enne cocTaannno 43 KSB (cM.pnc,8). 3.oecb renepaTop-. 

HNA llliK ( 32 KSB) 6bin nonyqen Up!! BK/110'19HHOM .lleTeKTOpe, KoHCT8HTbl HHTerpn-: 

p0B8HIIH II .llH!fl!flepeHUHpOB8Hl!ll B OCHOBHOM. ycumiTene (II A ) .6bl/ll! Bb!6paHbl paBHblMH 
. -6 . . a .. 
0,2.10 CeK, ·O.llHOIIpe~eHHO c· IIMlly/lhC8MII, nonyqaeMNMH B ClleKTpOM9TpH'lec-

KOM TpaKTe, B STOM )Ke SKcnepHMeHTe npH llOMOUlH BpeMeHHOrO 'Tp8KT8 Bhl.lleng-

. /II!Cb II 6biCTpb!e I!MllY/I.bChl, KOTOpb!e .ll/ISI BNweynoMIIHYTOrO ,lleTeKTOpa Ha BbiXQ
-9 

.lle 6NCTpOro YCH/IIITe/IH liMe/Ill apeMII HapaCT8HII:H OK0/10 7.10 ceK n: aMU/IIITY.llY, 

npnMepao, 1 a/Msa. 

3HepreTn:qecKoe paapeweHHe a. - qacTnu ( cM.pnc,9), nonyqaeMNX o.on.oa-

peMeHHO CO ClleKTpOM HeATpOHOB B peaKnHH1 COCTaanHeT 216 KSB, 'ITO .o6ycnoa

neHo KOH9'1HOA TO/IUlHHOi! MIIWeHI! n: !flonbrll: OT paccei!HHNX .lleATOHOB, a ape-

Meuaoe paapeweHI!e a HeilTpoHHOM cneKTpe (cM.pnc.10), 6naro.oapn npnMeneHI!IO 
. /10/ 

.llBOi!HOA norapH!fJMH'leCKOi! KOMUeHCSUHII , He3aBHCIIMO OT cpaBHHTe/lbHO 6onb-

woro apeMeHn: aapacTaHn:g cTapor-nMnyilbCa oT conpoBO)K.llSIOUliiX· a - -qacTnu, 
-9 

COCTaBnHeT ., 1.10 C9K, 
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Pn:c. 1. BnoK-cxeMa cneKTpOM1 

. cneKTpOI> 6biCTpbiX Hel 

qacTHU, COflpOBO)K,!l8K 

M- Mn:weHb, 
nnJl - nonynpO!>OAI 

<l>3Y - CURHTRfifi<IUR 

T :- HMnynbCHblll TP 
1B-11B-a a 

IOUlHX 1.18CTIIU, 

1 A a - 3SpRAO'IYBC 

11 A cz - nKHeliHbll! 

1 A - naHeliHblll 

n JlJlas · JlJl,.A 
n - npeo6pa30I>ST€ 

cauueA aMnnu:t 
CC - TpexKpaTHSR 

<:= fl a , C fl ~ - ex eM 
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Pac. 1. EnoK-cxeMa cneKTpoMeTplfltecKoA ycTauoaKn: .nnH o.nnoapeMeuuoro H3Mepeun:n 
, ClieKTpOB 6biCTpbiX HeiTpOHOB flO apeMeHJ'I nponeTa 11 ClieKTpOB 38pSI:iK9HHbJX 

li8CTHU 1 COlipOBO.»<ll810lURX BbllleT HeiTpOHOB, 

M- Mn:weHb, 
nnJl - nonynpOBOllHRKOBblft lleTeKTOp, 
<1>3Y - cuRHTKnnRUHOHHbiA ne;.eKTOp c' ¢opMRposaTenRMH A R B, 

· T :- HMnynbCHblll Tpaacq,opMaTop, · 

I B a - ll B a - ycHmtTenb "speMeaaoro• TPBKTa KaHana conposo»<na-
IOutHx ttSCTRU• • 

I A a - aapR.o.oqyacTBH:TenbHblA npe.aycHnHTenb, 
n A a - nKHeAHbiA cneKTpOMeTp11'19CKHil YCHfiHTenb, 
IAn - nKHeA:HbiA vcu:m,Tenb, 

JlJlas , JlJlaA JlJln -nn<P¢epeHUKBfibHble llHCKpKMIIHBTOpbl, 
n - npeo6pa30B8Tellb BpeMa- 8MliJ1HTfll8 THI!S nepeKpbiTRR C KOMfleH

C8UKeA: 8Mli11HTy.D.HOft: 3BBHCHMOCTH 1 

CC - TpexKp4THSH cxeMa cosna.ae HHI 1 

~ n a , C n Q - CXeMbl npony_CKaHnst. 
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Pac. 2. npHHUHUH8HbH8H cxeMa ycHHHTEiHH epeMeHHoro Tp8KT8 KaHana conpoao>K-
.!l8!0IUI!X '18CTHU C K09¢<t'{fH9HTOM yCHHeHiiSI _K • 500-1000 I! llpeM_e-
HeM H8p8CT8HHH w 6;10 CBK. 
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PHc. 3. t.f.acTOTH8H xapaKTepHcTHKa ycunaTenst apeMeHaoro TpSKTa· Kaaan·a conpo
liO>K.!l8lOIUI!X qacTHU. HarpyaKa - cornacoBaHHI>Ill 75-oMiiidll Ka5enb. 
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Pu:c. 4. YfHTerpanbHast HemtHeAHoc 
eo:tK.naJoulnx qacTnu. H a1 
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PKc. 4. YfHTerpanbHaSI aemtHeAuocTb ycHnHTens speMeHHoro TpBKTa KaHana conpo
,Bo:~KnaiOIUHX qacTnu. Harpy3Ka - cornac·oaaHHhiA 75-oMHhiA KD.6enh. 
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Pnc. 5. Llncp¢epeHuHaitbHaR aenaueAaocTb ycumtTenR speMeHHorcr TpaxTa KaHana 
conpOao>K.naromn,x qa~THU. Harpy3K8·'- cornacosaHHhlA·.75-oMHblA Ka6enb., 
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Puc. 6. 11aMeHeHae Kos¢¢uuueHTa ycRneHHB KaK cpyi!KURB TBMnepaTyphi .ang ycunR· 
TBUSI BpBMBHHoro Tp8KT& K&Hana COUpOBOlKll&IOIIIHX '18CTHll. 
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Puc. 7. HsMeHeHHe Koa¢¢uuueHTa ycuneHHB K8K cpyHKUHB· uanpSI>KBHHB nRTaHHB 
.nns ycunHTena speMeHHoro Tp8KT4 KaHana conpoaoXmaromaX~ q£icTBII ... -

HarpysKa - cornacosaHHhiA 75 oM· Ka6en&.' 
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P11c, 8. CnexTp, Rnn.JcTpRpyiOllllli ·pa6oTY aMnnaTyllHOi 'IRCTII xauana conposo>K
llBIOUliiX 'IBCTRU, H3MeJ.'ei!Hhli HpR HOMUlUR KpeMH~!f~OrO ll'Z.ffTOpa 

244 nosepXHOCTHo-6apbepuoro TRHB II IICTO'IHRKB Am , Nn , Cm , 
nax reuepaTopa nonyqeu npa BKJIIO'IeHHOM lleTeKTope. 
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P11c. 9. CneKTp a -q&CTKU K3 peaKUKK D (T,n) He4 .f'IBeMbiA O.llHoBpeMeHilo 

C HeltTpt>HHbiM ClteKTpoM' Ha KpeMHI!ei!IOM flOBepXHOCTH0-6apbepHOM .lleTeKTOpe. 
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PHc,lQ, CrreKTp HeltTpOHOI'I no BpeMei!II rrponeTa H3 peaKnHil D(T,n)He~ CHrHan 

NCTSpTHIIOnyqaeTCH OT KpeMHIISI'IOrO IIOB9pXHOCTH0-6ap&epHOrO aeT9KTOp8, 

. CHrHan NCTOIIu- OT <fBY 36 CO CTIInb69HOBbiM KpiiCTannoM £>30 MM, 

d =201\{M, nponeTHSH 6asa 32 CM, hpii:MeHeHa KOMIISHCSUIIH SMIInHTyaHOJt 
3SI'IIICIIMOCTil ( ABOJtHoe norapllcPMHpOBSHHe) ,. . 


