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Co3JJ,aljHe HMnyJibCHoro 6bICTporo peaKTOpa 116 P-2 
B JIH<I> / J/, cymeCTBeHHO OTJIH'lalOlljerocll no CBOHM xapaK· 

TepHCTHKaM, B03MO:>KHOCTllM H ycJIOBHllM npoee,neHHll 3Kcne-, 

PHMeHTa OT ,neiicTBYIOUJero B HaCTOlllljee epeMll peaKTopa, 

06yc110BJ1HeaeT 11eo6xo,nHMOCTb nepeo6opy,noeaHHll H3MepH· 

TeJibHOro ueHT.pa 11a6opaTOpHH, KOTOpblH C03,naeancll no-. 

3TanHo,Ha'IHHall, npHMepHO, C 1960 ro.na Iii; , 
HOBblH (p~JH'leCKHH KOMnneKC, COCTOllllJHH H3 .nsyx 

qacTeil:: nepHO.D;H'leCKoro HMnyJibCHOro peaKTopa 116P-2 
n HH,nyKUHOHHoro JIHHeil:Horo yCKOpHTeJill JIHY-30, CJiy:>Ka· 

mero HH:>KeKTopoM ,n11ll 116 P - 2, npe,nocTaBJilleT 6011&111ne 

BOJMO:>KHOCTH ,nJill npose,neHHll pg,na, aKTyaJibllbIX (pHJH'leCKHX 

HCCJie,noBaHHH C IlOBbIIUeHHOH TO'IHOCTblO Ha HeHTpOHHblX 

IlY'IKaX no Bpe'MeHH npoJieTa B pa3JIH'IHblX 0611aCTllX (pHJHKH: 

g,nepuoil:, (pHJHKH 3JieMeHTapHblX qacTHU, (pHJHKH KOH,D;eHCH· 

posaHHblX cpe.n H ,np. . 

Hoe&1e BOJMO:>KHOCTH :JKcnepnMeHTOB Tpe6yroT, 'IT06&1 

nepeo6opy,noBaHHblH HJMepHTeJibllblH ueHTp /HU/ o6ecne • 

'IHBaJI He TOJlbKO c6op 60JiblllOro KOJIH'leCTBa HH(pOpMaUHH, 

HO H ee o6pa60TKY. B COOTBeTCTBHH C 3THMH Tpe6osaHHllMH 

HU. .D;OJI:>KeH HOCHTb HJMepnTeJibllO"Dbl'IHCJIHTeJibHblH xapaK· 

Tep c BKJIIO'leHHeM Ma11&1x 3BM B cocTaB :JKcnepnMeHTaJI&• 

noro 06opy,nosa1111H. KpoMe Toro, B CBllJH c yne11nqeuneM 

MOIIJHOCTH peaKTOpa Tpe6yeTCll, n nepnyw O'lepe,nb, yse

JIH'IHTb 6bICTpo,neil:cTn11e H3MepnTeJlbHOH annapa.Typbl C 

coxpa11e1111eM BblCOKOH TO'IHOCTII H ua,ne:>KHOCTH, a TaK:>Ke 

nOBblCHTb ypoBeHb aBTOMaTH3aUHH 3KcnepHMeHTOB H o6pa-

60TKH ,naHHJ>IX. 

Co,nep:>Kaune .nnccepTaum1 oTpa)KaeT 'laCTb paJpa60-

Ta1111oil: annapaTyp&1 HU. JIH<I> no n&1111eyKaJa1111&1M uanpan-

11e11HHM, OTHOCllllJYIOCll K pg,ny 3a,naq y. • cneKTpoMeTpHH. 
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Oco6oe BHHMaHne y;:i:enHeTCH 3a;:i:a'Ie IIOBLIWeHHH 3arpy-

30'IHOH CIIOC06HOCTH BIInOTb ;:i:o 10 5 UMn/ceK. rrpn co

xpaHeHHH TO'IHOCTH n CTa6HnbHOCTH Bcero crreKTPOMeTpH

. 'IeCKOro TpaKTa, B TOM 'IHCne ManomyMHIUHX H nHHeHHblX 

ycHnHTeneii, BOCCTaHOBHTenH YPOBHH, 6LICTporo aMrrnn

TY;:J;Horo KO.ll:HPOBIUHKa C CHCTeMOH CTa6nnH3aUHH. IlpHBo

,ll;HTCH OIIHCaHHe pa3pa60TaHHLIX rrpn Herrocpe;:i:CTBeHHOM 

y'IaCTHH aBTOpa rrpn6opoB H ycTpOHCTB y -crreKTP':)MeTpHH, 

K 'IHCny KOTOPLIX OTHOCHTCH: TeXHH'IeCKoe HCIIOnHem1e · 

KOMrrnei<ca 1,rnoro1>tepHoro aHannJaTopa c 3aIIHCLJO • Ha 

MarHHTHoii• neHTe, PH.ll: npeUH3HOHHLIX aMrrnHTY;:J;Ho-u;mp

POBLiX rrpeo6pa3oBaTeneii / AU:II/ Ha 4096 /8192/ KaHanoB 

cpe;:i:Hero H BhlCOKoro 6LICTpo;:i:eiiCTBHH, npe;:i:Ha3Ha'IeHHbIX 

;:i:nH crreKTPOMeTpH'IeCKHX 3a;:J;a'I, npoBO,ll;HMLIX Ha HBPe 

JIHII>, KOHKpeTHO, ,iJ;nH 3KCrrepHMeHTOB IIO HCcne;:i:oBaHHJO 

peaKUHH (n, y ). IIocne;:i:Hnii pa3pa6oTaHHLiii · aBTopoM AU:II 

BbIIIOnHeH Ha WHPOKO IIPHMeHHeMLIX B HaCTOHmee BpeMH 

B OHJIH HHTerpanLHLIX cxeMax, 'ITO ;:i:aeT B03MOiKHOCTb 

yMeHLWeHHH ra6apnToB, o6ner'IeHHH TerrnoBoro peiKHMa, 

IIOBLIWeHHH Ha;:J;eiKH0CTH 'pa6oTLI arrrrapaTypLI, a TaKiKe 

rro;:i:Knro•rnHHH AU:II K ;:i:pyroii coBpeMeHHoii :meKTpOHHoii 

arrrrapaType,TaKoii KaK ManaH ~BM TPA-7O, arrrrapaTypa, 

BLmonHeHHaH B cTaH;:i:apTe KAMAK H np., KOTop1,1e HBnHJOTCH 

6y;:i:ymHMH Mo;:i:ynHMH H3MepHTenLHO~Bbl'IHCnHTenLHOro 
ueHTpa · JIHII>. ,r 

,L(nccepTaUHH COCTOHT H3 Tpex rnaB H .ll:BYX rrpnnoiKeHHH, 

OCHOBHOe co;:i:epiKaHHe KOTOpbIX H3naraeTCH HHiKe. 

I'11ciea I. Xapa1<mepucmu1<u cne1<mp0Mempu"lec1<ozo 
mpa1<ma npu noeb1we11H0M nomo1<e UHtpOpMar.iuu 
/3azpy31<e/ 

B TeopeTH'IeCKOM nnaHe paCCMOTpeHHLie BOIIpOCbl 3TOH 

rnaBLI IIOCBHIUaJOTCH xapaKTepHLIM oco6eHHOCTHM IIOCTpoe -

HHH crreKTpoMeTpH'IecKoro TpaKTa, pa60Ta10mero npn BLI

coKoii CKOpOCTH IIOCTyrrneHHH HHcpOpMaUHH /3arpy3Kax/. 

B03MOiKHLie HCKaiKeHHH rrpn perHCTpaunH co6LITHH B cneKT

poMeTpH'IeCKHX 3a;:i:a'Iax HMeroT cne.nyromHii xapaKTep: 
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- pacwnpeHHe IIHKa· 3HepreTH'IeCKOH nHHHH; 

- OTKnOHeHHe cpOp-Mbl IIHKa OT HOpManLHOro 3aKoHa 

pacrrpe;:i:eneHnH; 
- H3MeHeHHe rronoiKeHHH ueHTpa THiKeCTH IIilKa. 

Hcxo;:i:H H3 Toro, 'ITO KaiK;:J;hlH BXO;:J;HIUHH B. COCTaB 

crreKTPoMeTpa 6noK BHOCHT cBoii BKna;:i: B HCKaiKeHHH, 

aBTOP rrpHBO,ll;HT o63op IIO H3BeCTHhlM rry6nHKaUHHM H 

aHanH3HpyeT pa60TY OT;:i:enLHLIX y3noB TpaKTa: cnci;eMLI 

;:i:eTeKTop-rrpe;:i:ycnDHTenL, OCHOBHLIX ycHDHTeneii, MHOro

KaHaDLHblX rrpeo6pa30BaTeneii HHcpopMaUHH. 

B nepBOH 'IaCTH 3TOH rnaBLI noKa3aHO, _'ITO ;:i:nH peanH-

3aUHH npeHMymecTB nonynpoBO,ll;HHKOBbIX•;:J;eTeKTOPOB /IIII.L(/ 

IIO 3HepreTH'IeCKOMY pa3pemeHHJO npH H3MepeHHH Y -cneKT

poB c Ge (Li) . - ;:i:eTeKTopaMH Tpe6yeTCH ManowyMHIUaH 

3neKTPOHHaH CHCTeMa· C 6oDLWOH CTa6nnLHOCThlO. 3TH 

Tpe6oBaHHH o6ycDOBDHBalOT, . C 0,ll;HOH CTOpOHLI, yMeHLWe -

HIie ;:i:o MHHHMyMa WYMOBLIX CBOHCTB BXO,ll;HOH 'IaCTH /T.e. 

cncTeMLI ;:i:eTeKTop· rrpe;:i:ycnnnTenL IIII.L( • IIY /, c ;:i;pyroii -

IIOBLIWeHHe ;:i:o MaKCHMyMa COOTHOWeHHll cnrHan-wyM BCero 

TpaKTa npn IIOMOIUH cneunaDLHblX .Mep, npnMeHHeMLIX B 

COOTBeTCTBYJOIUHX y3nax. Bo·rrepBLIX, C TO'IKH 3peHHH 

yMeHLWeHHH a6conJOTHOro 3Ha'IeHHH ·wyMOB Ha BbIXO;:J;e 

cHcTeMLI IIII.L( • IIY ;:i:aH pH;:i: peKoMeH;:i:aunii no nocTpoeHHJO 

ManowyMHmero TpaKTa: oxnaiK;:i:eHHJO cncTeMLI IIII.L( • IIY; 

BL16opa noneBoro TpaHJHCTopa ;:i;nH Bxo;:i:Horo 3neMeHTa 

B IIY no MaKCHMaDLHOMY COOTHOWeHHJO 2- ; BLI6opa 
C 

COIIPOTHBDeHHH cMemeHHH ;:i:nH ;:i:eTeKTopa H o6paTHOH CBH3H 

B 3apH;:J;HO"'IYBCTBHTenLHOM ycHnHTeDe no MaKCHManLHOMY 

B03MOiKHOMY 3Ha'IeHUJO H rrp. IIpu'IeM OTMe'IeHO, 'ITO 

eMKOCTb ;:i:eTeKTOpa II ;:i:nana30H 'IaCTOT CHCTeMLI TaKiKe 

cymeCTBeHHO BDHHJOT Ha WYMOBLie xapaKTepHCTHKH CHCTe· 

MLI. 
Bo·BTOpblX, ;:i:nH noBLIWeHUH COOTHOWeHHH cnrHan·wyM 

;:i:alOTCH HeKOTOPLie peKOMeH;:i:aunn no BLI6opy onTHManLHLIX 

cpHDLTpOB H IIX cpaBHeHne. 
Bo BTOpOH 'IaCTH Ha. _OCHOBaHHH H3BeCTHLIX MOHOrpa-

cpHH / 4 • 5/ paCCMOTpeHLI BonpOCbl HanoiKeHHH HMnynLCOB 

npn 6onLWOH 3arpy3Ke H 6opL6a C HHMH. IloKa3aHO, 'ITO 

HeKOTOpbie HanOiKeHHH, · CBH3aHHLie C TaKHMH HBDeHUHMH, 
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KaK OTKnOHeHHe OT 6a30BOii: nHHHH HnH Hano)KeHHe Ha 

Bb16poc npe,n:b1,n:ymero CHrHana H ,np., npHHUHnHanbHO MO)KHO 
YCTpaHHTb npH noMomH cnoco6on BOCCTaHOBneHHH Hynenoii: 
nHHHH H KOMneHCaUHH nomoca HyneM. 

OcHOBHaH Ja,naqa no HCKJJIOqeHHIOHano)KeHHii:, CBH3aH
HblX c 6onbWOii: CKOPOCTblO nocTyimeHHH HH<liopMaUHH H ee 
cnyqaii:HbIM xapaKTepoM, qacTo He HMeeT o6mero peweHHJL 
3,necb 3Ta Ja,n:aqa peweHa qacTHqHo .nnH HeKOTOPbIX KOHK
peTHblX cnyqaen. B nnaHe TeopeTHqecKoro aHan_H3a Hano
)KeHHii: ,naeTCH HeKOTOpblli no,nxo.n: K ee peweHHIO. B HeKo
TOpbIX npH6nH)KeHHblX cnyqaHX ,nnH o6pa6oTKH cneKTpOB, 
a TaK)Ke nocTaHOBKH ycnOBHii: 3KCnepHMeHTa Hcnonb3YIOTCH 
TeopeTHqeCKHe pe3ynbTaTbl npH peweHHH ypaBHeHHH pac
rrpe,neneHHH H3MepHeMblX C06bITHii: Bit:,na: 

N(y)~/°A(z). M(y-x)dx, 
0 . 

r,ne A (x) - pacnpe,neneHHe Hynenoro ypoBHH KaK rrpHqHHbI 
Hano)KeHHH, M (y - x) - pacnpe,neneHHe HCTHHHbIX aMnnn
Ty,n. 

:Sonee 3<li<lieKTHBHblM peweHHeM Ja,naqn ycTpaHeHHH 
Hano)KeHnii: HBnHeTCH, KaK noKaJaHo, ncnon1;3onaHne JneKT
POHHbIX cxeM HHClleKTOPOB Hano)KeHnii:._,ll;aH o63op OCHOBHblX 
cnoco6on HHClleKUHH Hano)KeHnii: ,nnH yMeHbWeHHH HCKa)KeHHH 
HJyqaeMblX cneKTpOB. 

B TpeTbeii: qacTH pace Ma TPHBalOTCH npe,nnO)KeHHbie 
anTopoM B03.MO)KHOCTH 3<li<lieKTHBHOro "C)KaTHH" crreKTpon: 
1/ B npeo6pa30BaTene HH<liopMa~HH npn noMOll.lH UH<lipoBblX 
,!l;HCKPHMHHa TOpOB /rpaHHU/ / 6 H 2/ cnoco6 aHanoro
un<liponoro rrpeo6pa3onaHHH c KycoqHo-nnHeii:Hoii: wKanoii:/ 7/ 
.nm1 cneKTPOMeTpa C 3allHCblO Ha MarHHTHOii: neHTe. IIepBblli 
cnoco6 t>6nerqaeT pa6oTy 3anoMHHaromero ycTpoii:cTna npH 
ycnOBHH npe,n:napnTenbHO H3BeCTHOro BH,na HJyqaeMblX 
cneKTpon. :SnoK-cxeMa o,nHoro H3 napnaHTOB rrpe,ncTanneHa 
Ha pnc. 1. 

:Snaro,napH BTopoMy cnoco6y yMeHbWaeTcH MepTnoe 
BpeMH ycTpoii:cTBa, T.e. nOBbIWaeTCH ero 6bICTpo,neii:cTBHe 
rrpn coxpaHeHHH Tpe6yeMOH ToqHOCTH. B 3aBHCHMOCTH OT 
TeXHHqecKoro nc119neeHHH aMnnHTY.D:HO-UH<liponoro npeo6° 
paJ0BaTenH c KycoqHo-nnHeii:Hoii: wKanoii:, OH MO)KeT pa6o
TaTb B KaqecTne 3KCnaH,n:epa ,n:nH "C)KaTHH" He HHTepecyro-
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mm/xau. 

~ ~ I m A 'iJZ Bx, 

6/ xas;us 
BI B2 

PHc. L IlpHHUHn pa6oTbI aHanHJaTopa c UH<iipoBbIMH rpa
HHUaMH: a/ nonHblli raMMa- cneKTp; 6/ HHTepecHaH qacTb 
cneKTpa, perncTpHpyeMaH B 3Y; s/ 6noK-cxeMa aHanHJa
Topa: ABII - ananoro-speMeHnoii: npeo6pa3oBaTenb; AP -
apH<liMeT11qecKoe ycTpoii:cTso; CKI, CK2 .- ycTpoii:CTBa 
cpaBHeHIIll KO,!l;OB; B 1, A, B2 - KO,!l;bl nepsoii: u11<liposoii 
rpaHHUbl, 113yqaeMoro CHrHana H BTopoii: rpaHHUbl COOT
BeTCTBeHHo; 3Y - 3aIIOMHHaromee ycTpOHCTBO /MarHHTo
cpon/; K - Knarran. 

IUIIX nae yqacTKOB IIHqJOpMaUHII. lfaMeHeHHe K03<li<linuHeHTa 
rrpeo6pa30BaHHH /T.e. urnpn11b1 Kananon/ B AUII nnn~1111co-
110BcKoro Tnrra, KaK rrpannno, ocymecTBDlleTCH rryTeM n3-
Mene11nH pa3pH,!l;Horo T0Ka JarroMHHaIOmeii eMK0CTH /3E/. 
Bo3M0)KH0CTb rrpnMeHemrn AUil c KycoqHo-nntteiittoii IIJKanoii: 

11nnIOcTpHpyeTCll pHCYHK0M 2. 

B qeTBepToii qacTH , cq11Tall, . qTo · o,nHHM HJ HaH6onee 
0TBeTCTBeHHblX Y3D0B B crreKTPOMeTpHqeCKOM TpaKTe l!B
nlleTCll rrpeUH31IOHHblH aMIIDHTy,n110-uH<liponoii: rrpeo6pa30Ba
Tenb, aBT0P ,naeT o63op cospeMeHHblX MeT0,!l;0B nocTpoeHHH 
AUil C II0BbIIIJeHHbIM Tpe6ona11HeM no 6blcTpo,neiicTBHIO, 
a TaKme IIpHB0,!l;HT HX KnaccH<iiHKaUHIO H cpanneHHe /sf. . · 

B ,nau11·oii KnaccH<iiHKaUiiH rrpe,n:naraeTCH pa3,nenHTb Me -
T0,!J;bl K0,!l;HpoBaHH.ll aHanorOBbIX CHrHanon Ha ,nne 6onblllHe 

rpyrrrrbl: 
1/. JIHHeHHOe KO,!l;Hp0BaHHe c rrapannenbHblM e,n:HHHqffblM 

cqn_TbIBaHHeM H C rrocne,nonaTenbHbIM e,n:HHHqffblM cqeT0M 
/ AUil c nHHeiiHbtM pa3pH,noM 3arroMnHaromeii: eMKOCTH, 
AUII c e,nHHHqHbIM BbJqnTaHneM 3apH,na H AUII UHKnnqecKoro 
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·1 /Ms-./ 
IK =102, v, .. 

4 

3 

2 

I 

UJUL,li[ 

Pnc; 2. Bo3MO)l(Hbie pa6oTbI AU:II ,nnH "c)l(aTHH" raMMa
cneKTpoe. 1 - pe)l(HM nHHeHHoro npeo6pa3oBaHHH; 2 -

1 pe)l(HM c KycoqHo-nHHCHHOH lllKanou; 3 - · pe)l(HM :rncnaH
,nepa /rmcToK AB/. 

THna/. Ilocne,nHHe, KaK npaBimo, HMCIOT O,ll;HH KOMnapaTop, 
cqeTHoe ycTpoHCTBO nocne,noeaTenbHoro THna H reHepaTop 
TaKTa /reHepaTop KO,D;OBOH cepnn/. Hx MepTBOe BpeMH 
COCTaBnHeT: N 

T=-+T, 
f 0 

r,ne N - qncno TaKTOB /KaHanoB/; f - qacTOTa KO,ll;OBOH 
cepnu; To - BpeMH, Heo6X0,11;HMOe ,ll;llH ynpaBneHHH Hop

MallbHOH pa6oTOH AU:II. 
2/. HenHHCHHOe KO,D;HpoBaHue, BKnIOqaIOw;ee B ce6H 

AU:II C no3apH,D;HblM ypaBHOBClllHBaHHCM no n TaKTaM 
/3.necb· - N=2n-z; T = T + To/; AU:II c K KOMmipaTO
paMII, (K-1) BbJqHTaIOW:HMH ycTpOHCTBaMH, (K..;.JJ reHepaTo
paMH :nanoHHoro. ypoBHH, (K-1) ycnnnTenHMH "x2"; AU:II 
C nocne,noBaT,enbHO-napannenbHblM ··KO,D;HpOBaHHCM H ·-r.n. 
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IloKa3aHO, qTo KOM6HHaUHH nHHCHHOro H HCllHHCHHOro 
MCTO,11;OB KO,D;HPOBaHIIH,. T.H •. AU:II C KycoqHo-nHHCHHOH 

- lllKallOH, nO3BOllHCT . CO cpaBHHTCllbHO HC60nblllOH CTpyK
T)'pHOH H36bJTQqHOCTbIO cyw;eCTBCHHO COKpaTHTb TO 6onbWOe 
epeMH, KOTopoe JaTpaqneaeT AU:II nnHeHHoro Ko,nnpoeaHHH. 

B '.lTOM cnyqae BMCCTO N TaKTOB Tpe6yeMoe qncno onTH
MallbHblX TaKTOB COCTaBnHeT: 

I/m 
M = m. N , 

r,ne m - qncno cTyneHeH pa3pH,na. 

BpeMH npeo6pa30B8.,HHH / 
· I m 

T =(m.N )If, 
np. 

T.e. npH O,ll;HOH H TOH )KC f, B .naHHOM·cnyqae OHO YMCHb
maeTCH B N/(m. N I/m) pa3 no cpaBHCHHIO C nHHCHHblM 
Ko,nnpoeaHHeM. Bhl6pa~ cnoco6 rpy6o-ToqHoro npeo6pa-
3OBaHHH KaK nepcneKTHBHhlH ,nnH IlOCTpOeHHH 6hlCTpo,neu
CTBYIOW:ero npeUH3HOHHoro ycTpOHCTBa. 

I'Aaea II. He1<0111opblU aHaAU3 pa60111bl npetJU3UOHHblX 
AJ.(II noeb1U1eHHozo 6b1cmpooei1c111ewi 

KaK npo,nomKeHue nccne,noBaHHH npnqnH norpemHocTeH 
H MCTO,ll;OB IlOCTpOCHHH cxeM BXO,ll;HblX YCTPOHCTB aMnnn
Ty,D;HbIX aHanH3a TOPOB IlOBbllllCHHOH TOqHOCTH, ony6nHKO
BaHHblX B pa6oTax /9. Io/, aBTOpoM ,ll;HCCepTaUHH ,nononHH
TCllbHO paCCMOTpCHbl oco6eHHbie Tpe6oBaHHH K OT,ll;CllbHhlM 
y3naM AU:II, BbIIlOllHCHHOrO Ha OCHOBe cnoco6a rpy6o -
TOqHoro KO,D;HpOBaHHH, a HMCHHO: 

- Bonpoc IlOCTpoeHHH llHHCHHhlX "BopoT" /3,nech no
Ka3aHO, qTo MO)l(HO npHMCHHTh npocTyIO cxeMy ·JIB/. 

- CneunqmqeCKHe Tpe6oBaHHH K 3apH,D;Ho-pa3pH,D;HhIM 
. ycTpOHCTBaM npn pa6oTe AU:II B pe)l(HMe MHOrocTyneHqaThIX 
pa3pH,11;OB 3E. )].aIOTCH ·BapHaHTbl ,nnH cnyqaH KycoqHo
llHHCHHOii lllKallhl H ,neyxcTyneHqaToro pa3pH,ll;a C 6onhlllHM 
cooTHomeHHeM pa3pH,D;HhIX TOKOB (It> 1 I I t> 2 ~ 64); 
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' - PaCCMOTpeH BOnpoc Hcnonh30BaHHll· CTa6Hml3Hpo
BaHHhlX KBapueM reHepaTOPOB KO,UOBOH cepHH C 'CHCTeMOH 
qia3HPOBKH ,· ,nnll nonytieHH.ll 6onhlll0H T0'IHOCTH H CTa6Hnh
H0CTH lllHpHHhI KaHana. )];aH aHanH3 BnIUIHHll nepexo.nHoro 
npouecca B CXeMe nepeKnIO'leHHll pa3pll,nHhlX TOKOB, BhI
nonHeHHOH Ha HHTerpanhHhlX cxeMax. TioKa3aHo, 'ITO 3TOT 
nepexo,nHhIH npouecc npH cTa6HnbHOM pe)KHMe pa6oThI 
3neMeHTOB Bhl3hIBaeT norpelllHOCTH B BenH'IHHe OTHOllleHHll 
pa3pll,UHhlX TOKOB B ' BH,ne CHCTeMaTH'leCKOH OlllH6KH H 
llBnlleTCll O,UHOH H3 . rnaBHhlX npH'IHH yxy,nllleHHll ,nmpcpepeH
UHanhH~H HenHHeHHOCTH .AUTI BhillleyKa3aH110ro T,Hila:. 

- PaCCMOTpeHa npo6neMa CTa6HnH3aUHH cneKTPOB npH 
noMo.LUH reHepaTopa TotIHoil: aMnnHTY.UhI /rT A/ ,nnH cnytiall 
MH<JrOCTyneH'laThlX pa3pll,UOB 3E. Oco6oe BHHMaHHe y,nenH
CTCll B03MomnocTH CTa6HnH3aUHII B AUTI c KycotIHo
nHHeii11oil: lllKan·oil: H BOnpocy Bhlil.0nHCIIHll CTa6HnH3aUHH 
COOTIIOlliCHtill pa3pll,UHWX T0KOB /K03qJqJHUHeHTOB npeo6pa-
30Balrnll/ B AUTI c ,nByxcTyne11tiaThlM rpy6o-TO'IHhlM pa3-
PH.!l0M 3E. )];alibi peKOMCH,nauHH no Il0.!lKntO'ICIIHIO rT A 
K TpaKTY C T0'IKH 3peHHll nony'ICHHll MaKCHManhHOH 3cp
qJCKTIIBIIOCTH CTa6HnH3aUHH. 

r 11aea I I I. AMn11u111youo- 1JUf.Ppoeb1e 
npeo6pa3oea111e11u e U3MepumeAbHOM tJeumpe JIH<l> 

Ha 0CHOBaHHH a11anH3a B03M0)KHhlX eapHaHT0B noc,Tpoe - . 
HHll cneKTp0MeTpH'leCKoro TpaKTa, o6Cy)K,UCHHhlX e npe.!lhl
.!lYlUHX .UBYX rnaBax, B 3TOH rnaee ,naHhl HeK0T0phie Bhl-
6paHHhlC aBTOPOM TeXHH'leCKHe perneHHll nocTpoeHHll AUII 
B MH0roMepHhlX aHanH3aTopax nnll qJH3H'ICCKHX H3MepeHHH. 
B TOM 'IHCne: 

1/. KoMnneKc MHoroMepHoro aHann3aTopa c 3annch10 
Ha MarHHTHOH neHTe. )];aHHall pa3pa60TKa KonneKTHBa 
0T,nena pa,nH03neKTP0HHKH . JIH<J> npH HenocpencTBeHH0M 
YtiaCTHH aBTopa llBn.lleTCll 0CH0BHhlM npH6opoM ,nnll npoBe -
,UCHHll IlPCUH3HOHHhlX aMnnHTY.UHhlX H MH0roMepHhlX H3 -
MepeHHH Ha lfliPe. B 'IHCn0 6nOKOB K0MnneKca BXO,UllT: 
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AUII-4O96, AUII-512, BUII-4O96, 6noK Ko,nnpoBaHHH npn3-
HaKa liKTI /HOMepa .naTtIHKOB/. PacCMOTpeHa pa6oTa 6noKa 
ynpaBneHH.ll B pe)KHMe BhI6opa none3HOH HHqJOpMaUHH ,nnll 
perHCTpaunH Ha MarHHTHOH nenTe npn Il0MOlUH UHqJPOBhlX 
rpaHHU /Ur/. 1:IHcno TaKHX Ur ,UOCTHraeT .UBYX, 'ITO 
o6ecnetIHBaeT BhI6op O,UHoro UHqJPOBOro OKHa npH H3Mepe
HHH. KoMnneKC Il03B0n.lleT npOBO,UHTh MHoronapaMeTpOBhIH 
ananH3 n cnenyroiunx pe)KHMax: 

- aMnnHTy,na /4096 KaHanoB/ + npH3HaK /6 6HT/ /IIp/; 
aMnnnTy,na /512 KaHanoB/ + IIp; 

- npeMH / 4096 KananoB/ + IIp; 
- aMnnHTy,na / 4096 KaHanoB/ + BpeM.ll / 4096 KaHanon/ + 

+ IIp; 
- aMnnHTy,na /512 KaHanoB/ + Bp + IIp; 

aMnnHTy,na /4096/"+ aMnnHTy,na /512/ + IIp /6 6HT/; 
- aMnnHTY.!la /4096/ + aMnnHTy,na /512 + Bp + IIp 

/7 6HT/. 
Bh16op pe)KHMa 3aBHCHT OT ycnOBJIH 3KCnepuMeHTa H, 
ocymecTBnHeTcH npn noMOlUH nepeKnrotiaTenH. 

2/. Tio,npo6Hoe onucaHne TpaH3HCT0pHoro AUTI cpen
Hero 6hICTpo,neil:cTBHH Ha 4096 /8192/ KaHanoB / 6, 11/, 
AK-4O96, BXO.UlllUero B BhlllleyKa3aHHhlH KOMnneKc. )];aHHhlH 
AUTI pa3pa60TaH anTopoM BMecTe c B.lf.Tipnxo,nhKO n 
B, r. THlllJIHhlM B 1966-1968 zz. H ycnelllHO,: ncnonh3YeTCH 
B HacToHmee npeMH B HU JIH<l>, B ,npyrux~'na6opaTopnHX 
HHCTHTYTa, a 'iaK)Ke B HecKonhKHX HHCTHTyTax CCCP. 

reHepaTop Ko,noBoil: "cepnn AUTI pa6oTaeT Ha tiacToTe 
10-25 MztJ, 'ITO ,naeT MaKCHManhH0 MepTBOe BpCMll 400-
150 MKce,c c xopolllHMH xapaKTepHCTHKaMn. B AUII npe
,nycMoTpeHa B03MO)KH0CTh MO,nmpnKaUHH' eto pa60Thl C 
uenhro noBhillleHHH 6hICTponeil:cTBHH h. 12/. 

3/. AUTI Ha 4096 KaHanoB /AK-4O96-6/cMaKCHManh
HhIM MepTBhlM BpeMeHeM 24 MKCeK / 13~IlOCTpoeHHhlH no 
MeTo,ny .UBYXCTyneHtiaToro rpy6o-TotIHoro npeo6pa30BaHHH 
H BhIDOnHeHHhIH Ha HHTerpanbHhlX CXCMax' /lfC/. ·)];aHHhlH 
AUTI HMeeT cne,nyromne xapaKTepHCTHKH: 

- tIHcno KaHanoB - 4096; 
- ,UHHaMH'leCKHH ,nnana30H 0,03-8 e; 
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rronHpH0CTb BX0,!l;Horo CHrHana - 0TPHUaTenhHaH; 
HHTerpanbHaH HenHHeiiHOCTb He Xy)Ke 0,05o/o; 
,!l;H!pipepeHUHanbHaH HenHHeii:HOCTb He xy)Ke 1 o/o; 

- npeMH rrpeo6pa3onaHHH - 24 MKCeK rrpn qacToTe 

Ko,noeoii: cepHH 8 Mz1.1, qTo 3KBHBaneHTH0 AUil c nHHeiiHoii: 
'lllKanoii:, pa60Ta10111eMy ITPH qacT0Te KO,!l;OBOH cepn"H l80M21.1. 

CoKpa111eHHaH 6noK-cxeMa H epe~rnHHaH ,nnarpaMMa 
pa6oThI AUil rroKaJaHhI Ha pttc. 3. AUil cocToHT HJ ITHTH 
ipyHKUHOHanhHhIX 6noKoB: aMrrnHTY.!l;Ho-npeMeHHoii rrpeo6-
pa3oea Tenh / ABil/; norHKa yrrpanneHHH /nor/; ipa3HponKa 
/<l>A3/; a,npecHi.1ii: cqeHHK / AC/; cTa6HnHJaUHH /CT A.Ii/ 
C UH!ppOBhlMH rpaHHUaMH /Qr/. 

a/ 
Bllx..18\.Y' 

Jnp. 

tJ/ 

Uc · -

BJIDZ IIP7_j' 

Bu.BP~ 

HP~ 
:sc -1111111...__ __ _ 
IE JIIIIIIIIIIIIIIIIIIIIIIIL 

Pttc. 3. AUil Ha 4096. KaHanon; pa60Ta10111uii rro npuuuurry 
rpy6o--i-oqHoro npeo6pa3onaHHJ1. a/ coKpa111eHHa.11 6noK
cxeMa; 6/npeMeHHaJl ):lHarpaMMa. 3,necb - JIB - nuueiiHbJe 
nopoTa; Uc - uanp,rnceuue Ha 3E; MP, liP • Me.nneHHhiii, 
n 6bJCTPhlll paJp.11.!l;hl 3E; -liC, MC - KO.!l;OBble cepHH, 6bICTpa.11 -
H Me,nneHHaH C00TBeTCTBeHHo; HP - HHTepnan paJp.11,na 
3E. 
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KoHCTpyKTHBHoe Hcnonuemre AUil B ,nayx napuaHTax: 
B cTaH,napTe OHJIH H 'n cTaH,napTe KAMAK; no3no.iIHeT 
110,!l;KnIOqaTb ·ero K-,.'fll060My- 6noKy, BXO.!l;HllleM.y B COCTilB 
HU JIH<I>; -

)];nH CTa6HnH3aUHH CileKTP0B KpoMe CHCTe~i,1 CTa611im-
3aun11, rrpuMea.11eMoii B paHHHx pa3pa60TKax AUil, _anTopoM 
rrpe,nno)KeH cnoco6 CTa6HnH3aUHII C00TH0llleHHJI pa3pH.!l;HhlX. 
TOKOB. - B KaqeCTBe 3TanoHHOro CHrHana B 3T0M cnyqae 
M0)KeT 6bJTb rT A' HJIH rrhe,necnin. · · 

IloKa3aHo TaK)Ke, qTo·. rrpHHUHITHanhH0 M0)KH0 Il0BblCHTb 
qacTOTY KO.!l;OBOii: cep1111 .nn.11 cy111ecTBeHHoro yMeHbllleHHJI 
npeMeHH npeo6pa3onaHHH. 3To H eCTh rnanHoe nepcneK
THBHoe CBOHCTBO ~aHHoro MeTo,na npeUH3H0HHOro aMrrnn
Ty,nuo-uii:ippoaoro npeo6pa3oaaHn.11 HHipopMaunu. 
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PHc. 4. CneKTPhl, CHJ1Th1e npu noM0illH AUil rpy6o-Toquoro 
rrpeo6pa30BaHHJI, a/ OT rHilA; 6/ y -cneKTpbJ 60coH 137 Cs 
c 35 CM 3 Ge (Li) .neTeKT0P0M. 
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Ha puc. 4 npe,ncTaBneHLI y -cne1npLI· Co 60H- Cs- JJ7 , 

a TaKme cneKTP OT reHepaTopa HMnynLC0B nepeMeHHOH 
aMnnHTy.nL1 /rHIIA/, cHHTLie npH noMomu .naHHoro AU.II; . 
AU.II pa3_pa6oTaH aBTOPOM COBMeCTHO C n.r. THWHHblM 

H M.3.HwMyxaMeTOBhlM. 

B npu;1oxeHuu I_ - oco6eHHOCTH npHMeHeHH.11 HHTerpani. -
HblX cxeM ,D;Jl.11- 3a,naq aMnnHTY.llHOro aHanuJa /oCHOBHble 
xapaKTepHCTHKH, npaKTHqecKHe cxeMHhle peweHH.11/. 

B npu110JKeHUU 2 - pacqeT BnH.IIHH.11 Ha <:Ta6HJlbHOCTh 
BblXO.D;H0ro CHrHaJia 3qy pa3nHqHblX crroco6oB rro.nKmoqeHH.11 
K HeMy rTA. . ' 

OcHOBHhie pe 3ynLTaThl pa6oT' BOWe,D;WHX B .nuccepTa • 
umo, MoryT 6LITh c4>opMynupoeaHLI cne.ri,y10mHM o6pa30M: 

l. PaccMoTpeHhl OCHOBHhie MeT0,Uhl IIOCTpoeHHH Mano· 
wyM»mero cneKTPOMCTpHqecKoro TpaKTa rrpu Hanuquu Ha· 
nomeHHH CHrHanoB H 6onhWOH CKOPOCTH IIOCTyrrneHHH HH· 

4>opMaUHH. 

2. Ilpe,nnomeHhl HCKOTOpbie eapuaHThl "cmaTHH" 
y ·crreKTpOB- npH IIOMOIUH uml>poBbIX rpaHHU H npHMCHCHHll 

AlJ.II B pemHMe C KycoqHo • nHHCHHOH WKanoii. 

3. Ilpoee.neua Knaccutl>uKaUH.11 MCTO,UOB IIOCTPOCHH.11 rrpe • 
UH3HOHHblX aMnnHTY.D;HO ·uu4lpOBblX rrpeo6pa3oBaTeneii npH 
IIOBblWCHHOM Tpe6oBaHHH K 6bICTPO.llCHCTBHIO. Ilpe.nnomeHO 
KOM6HHHPOBaHHOC npHMCHCHHC MeTo.na nHHCHHO·Henuueii· 
Horo rrpeo6pa3oBaHHH B eu.ne rpy6o·Toquoro KO.UHPOBaHH.11 
aMrrnHTY.UHoii: HHti>opMaUHH, KaK nepcneKTHBHoro c Toq1<H 
3pCHH.II IlOBhIWCHH.11 6bICTPO.llCHCTBHH AU.II. 

4. C03,llaHo BXO.D;HOe ycTpOHCTBO KOMnneKca MH0rorrapa • 
MeTpoeoro aHanu3a C 3aIIHChlO Ha MarHHTHOH _ neHTC. 

5. Pa3pa6oTaHO TpaH3HCTOPHOC Bxo.nuoe ycTpoiiCTBO 
aMnnHTY.D;HOro auanH3a TO pa Ha 4096 /8192/ KaHanoB 6onh • 
moil TOqHOCTH H cpe,nHero 6bICTpo.neiiCTBHH. 
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6. BrrepBLre -B CCCP pa3pa60TaH 6L1cTpo.neiicTBy1omuii 
IIPCUH3HOHHhlH aMnnuTy,D;HO"UHti>POBOH rrpeo6pa3oBaTenh Ha 
4096 KaHanoB C BpCMCHCM npeo6pa3oBaHH.11 He 6onLwe 
24 MKCCK, BhIIIOnHCHHhlH Ha _ HHTerpanhHhIX CXCMaX IlO 
rrpuuuuny .neyxcTyneHqaToro rpy6o·ToqHoro npeo6pa3oBa· 
RH.II. 

7. Ilpe,nnO)KCJI cnoco6 CTa6unn3aUHH COOTHOWCHH.11 KO -
34>4>uuHeHTa npeo6pa3oeaHHH .nn.11 BL1wey1<a3aHHoii KOHCTPYK -
UH~ AU.II. 

Ilpoee.neHHbIC Hccne.noBaHH.11 H pa3pa60TaHHbIC yc-i-poii· 
CTBa Haxo,n»T WHPOKoe npuMeHeHue B HU. JIH<I> OHJIH KaK 
CTaH,napTHhIC 6nOKH;, Kp~Me Toro, '3TH YCTl)OHCTBa HCnonb· 
3YIOTCH. B-,npyrHX iia6opa TOPHHX HHCTHTyTa, KaK, HanpHMep, 
B . OT,nene H.D;CpHOH cneKTPOMCTpHH H pa,nHOXHMHH- JIJIII, 
r.ne HMeeTCH HCCKOnhKO TaKHX YCTPOHCTB, a TaK)Ke B pa:.ne 
HHCTHTyToB CCCP, nanpHMep, B Pa.nueBOM HHCTHTyTe 
HM. -B.r .Xnonuna, JienHHrpa,ncKOM rocy.napCTBCHHOM YHH· 
eepcuTeTe HM. A.A.)K,nanoea H .np. 

OCHOBHaH qacTb MaTepHanoe .D;HCcepTaUHH .noKna,nbJ· 
eanacb H o6cy)K,nanacL Ha V Me)K,nyHapo,nHOM CHMno3HYMe 
no a:.nepnoii JneKTPOHHKe B AnywTe /1968 r ./, VI Me)K,ny· 
11apo,n110M CHMn03HYMe no ',i,nepnoii 3neKTpOHHKe B Bapwaee 
/ 1971 r ./, na 20 coeemaiinu no ,i,nepnoii cne1<TpoMeTpHH 
u CTPYKType aTOMHoro »:npa B JleHHHrpa.ne /1970 r ./ 
H ony6nHKOBaHbl-B pa6oTax aBTOpa /6-8, 11-13/. 
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