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A.r.neTpOB 

TPAH3HCTOPHHA Y~nHHKTEnb, 
HAHOCEKYH~HHX HMnYnbCOB 



YanHHHTenH HMnynbCOB npHM0HSIIDT anSI aMnnHTyaHoro aHanH3a·HMnynb

COB s HaHOCeKyHaHo~ aHanaaoHe anHTenbHOCTefi, TaKaSI Heo6xoaHMOCTb qacTO 

BO3HHKaeT npH HCC_neaosaHHH aMnnHTyaHoro paa6poca BpeMeHHbIX ct>SY H CHSI

THH . C H·X ITOMOlllbID aMnnHTyaHhIX cneKTpo:a. 

' B yanHHHTenSIX, aMnnHTyaa 'Bb!XOaHoro HMnynbca KOTOpb!X nponopUHOHanb

Ha nnomaaH HMITynbCa Ha BXOae, CyllleCTByeT B0CbMa 3HaqHT01IbHaSI 3aBHCH__

¥OCTb OT anH_TenbHOCTH H q>OpMbl BXOaHoro HMnynbCa /l /. 8To aenaeT HX 

Heyao6HhIMH npH HeITOCTOSIHHOli q>OpMe H anHTenbHOCTH BXOaHoro CHrHaJta, 

neno o6cToHT HecKonbKO HHaqe B yanHHHTen.s1x, aMnnHTyaa BhIXOAHoro 

HMnyni,ca KOTOpbIX nponopUHOHallbHa aMnnHTyae HMnynbca Ha BXOae. 3aecb 

BXOaHofi HMnynbC C HH3KOOMHOro reHepaTopa (aMHTTepHblll ITOBTOpHTenb, coi-

nacoBaHHblll Ka6enb) aap.IDKaeT 0MKOCTb - qepea 6bICTpoaefic_TBYIDlllHll aHoa. 

TipH 3TOM nonyqaeTCSI He6onbllla51 ITOCTO51HHa51 BpeMeHH aapgaa, H aMnnHTyaa 

'HMnynbCOB Ha Bb!Xoae npaKTHqeCKH He 3aBHCHT OT anHTenbHOCTefi HMnynbCOB 

Ha BXoae s lllHPOKHX npeaenax ( 10~100 HCeK H Bblllle). 

nnSI 'HOpManbHOll pa60Tbl cymeCTBYIDlllHX ati:anH3aTopoB Tpe6yeTC51 aocTa

TOqHO anHHHaSI nnocKaSI BeplllHHa (anHTenbHOCTb _HMnym,ca npH aaaaHHOM_ 3Ha

qeJIHH cnaaa nnocKo:ii: sep111HHb1) - nopSiaKa oaHofi MHKpoceKyHahI, .nnSI nony

qeHHSI. nnoCKOll seplllHHbl C TaKofi annTenbH_OCTbID npH 3KCITOHeHUH81IbHOM paa

pSige aanOMHHaromefi 0MKOCTH gn_HTenbHOCTb B OCHOB8HHH HMnynbca Ha lH,J'."' _ 

xoge; ygnHHHTenSI gom1rna 6b!Tb He M0Hbllle 5-6 MKC0K, TI pH aaHHOfi aarpyaKe. 

3TO ysenHqHsaeT BepOSITHOCTb HanollieHHSI BXOJ:{Hb!X HMnynbCOB, B 3TOM o;r- , 
HO1110HHH· HeKOTOpbIM

1 

npeHMymeCTBOM o6nagaeT ygnHHHTenb, B KOTOpOM C no;_ 

MOlllbID cneuHanbHOfi uenoqKH o6paTHOli CBSI3H J:{OCTHrHyTa gnHTenbHOCTb B 

OCHOB8HHH 3 ,5 MKC0K / 2 /, 
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. B npeJlnar-aeMOH CXeMe. cpOpMa BblXOJlHOI'O HMnynbca npSIMOYI'OnbHasi;;c 

JlnnTenbHOCTbIO B_OCHOBaHHH OKono 1 MKCeK, nepenHHH ~pOHT HCKYCCTB9HHO 

saTSIHYT JlO 200 HCeK, 3aJlHHii cppOHT ~ 100 HCeK. CnaJl nnocKoii BepllIHHbI 

He 6onb·llle 5%. TaKOH HMnynbc BilOnHe JlOCTaTO'IeH JlnSI HOpManbHOii pa6o

Tbl aMnnHTYll_HOI'O aHannsaTopa. 3To .Il03BOnSieT 3Ha'IHTenbHO yMeHbllIHTb 'IHC

no HanO)K9HHH npu )laHHOH 3ar-py3Ke Hnn, Hao5opoT, IlOBbICHTb sarpy3KY IlpH 

coxpaHeHHH 'IHCna Hano)KeHnii. B 8TOii CXeMe TaK)Ke npnMeHSieTCSI npHHUHn 

3apSI/lKH,::aanoMHHaromeii eMKOCTH C n OT HH3KOOMHOI'O I'eHepaTopa ( corna

COBaHHblil Ka5enb) 'Iepes 6bICTpbill JlHOJl .ll ( pnc. 1). · llpn: 8TOM aMnnnTyJla 

&tXoa 
_1-'_'lf_u_rr...... I 
nodn:p. 

P HC. 1. EnoK-CXeMa y lillHHHTenH. 

BbIXOJlHOI'O HMnynbca npaKTH'I9CKH He 3aBHCHT OT JlnHTenbHOCTH HMnynhca 

t BX, = 10 HCeK. Ha BXOJle i:Ipn 

B1,16paHo KOMilpOMHCCHOe 3Ha_'IeHne ·eMKOCTH naMSITH ( C n = 50 ncp) I 

npu KOTopoii nony'IaeTCSI BilO~He YJlOBneTBopnTenbHOe 6hlCTpOJleiiCTBHe npu 

He6onh1IIOM cnaJle nnocKoii BeplllnH:i:,1 HMnynbca • .llnsi pacll!npeHHSI JlHanasoHa 

H3MepSieMbIX aMnnHTYJl Ha BXOJle nocTaBneH KOMileHClfpOBaHHblli JlenuTenb C 
K08q>q>lfUHeHTOM JleneHUSI 1 :5. 

cl>opMHpoBaHne npsiMoyr-onbHOI'O Bb!XOJlHOI'O HMilynbca ocymeCTBnSieTCSI 

C IlOMOII(bIO pa3pSIJlHOii CX9MbI, Ha BXOJl KOTopoii nocTynaroT ynpaBnmomue 

lfMnynhc1,1 OT 'IyBCTBlfTenbHor-o OJlHOBH5paTopa-cpopMnpoBaTensi, sanycKaeMor-o 

BXOJlHbIM HMnynhCOM 
131• CcpopMnpoBaHHblll HMilYnbC Ha 9MKOCTH naMSITH ne-

1 

. pe)laeTCSI Ha BblXOJl 'Iepe3 8MHTTepHb!ll IlOBTOPlfTenb C Bb!COKHM BXOJlHbIM 

conpoTHBneHHeM. 
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llonHaSI CXeMa YJlnHHHTenSI noKa3aHa Ha puc. 2. CxeMa pa3pSIJla COCTO

HT-·H3 aMHTTepHor-o noBTopuTensi (T 
1 

) n · JlHOJla .ll2. .llnoJl .ll2 HOpMan~iio 

OTKpbIT. tfepes Hero n JlHOJl .ll1 npOTeKaeT TOK, KOTOpb!H ycTaHaBnuBaeTCSI 

c IlOMOil{bIO _noTeHUHOMeTpOB Pl u P2 • Bo BpeMSI npHXOJla HMnynbC~ c OJl-
. . . 

HOBH5paTopa OH 3aKpb!BaeTCSI H JlaeT B03MO)KH0CTb npOU3BeCTU aapMKY eM-

KOCTH naMSITH. llocne npeKpameHHSI neiiCTBUSI ynpaBnSIIOil{eI'O HMnynhca JlHOJl 

.ll2 cHoBa OTKpbIBae'i'cSI n 'Iepes Hero 61,1cTpo paapm1<aeTCSI eMKOCTb C5. 

CxeMa 0JlHOBH6paTop·a-cpopMupoBaTeng COCTaBneHa na cpOpMHPOBllTenSI

or-paHH'IHTenSI (.ll4, .ll5, T 4) H 0JlHOBH6paTopa Ha TYHHenbHOM JlHO/le H TpaH-

3HCTOpax ( T 6, Te) 
141• .UnnTenbHOCTb ccpopMnpoBaHHOI'o uMnynbca aaBncnT 

· OT nocTOSIHHoii BpeMeHn paspsiJla eMKOCTH C 17 l C17,_ . R 24 J u Ha'IanhHor-o 

CMemeHHSI TYHHenbHOI;'O JlHOJla, B uenn o6paTHOll CBSI3H, ocymeCTBnSieMoii' 

JlHOJlOM .Ue, IlOCTaBneH 8MHTTepHblli IlOBTOpnTenb (T 6) I 5naronapSI 'IeMy JlO

CTUI'aeTCSI YM0Hbll!eHHe BpeMeHH BOCCTaHoBneHUSI O/lHOBH5paTopa. . 
11MnynhC Ha BblXOJle 0JllIOBH5paTopa HHBepTHpyeTCSI KaCKa/lOM Ha T 7' 

\ . 
pa5oTaIOil{HM B KnIO'I9BOM pe)KHMe, H nonaeTCSI Ha cxeMy pa3pMa C OTpnua-

TenhHOii nongpHOCTbIO. 

CcpopMnpoBaHHblll TaKHM o5pa30M OTpnuaTenhHblll HMnynhc Ha eMKOCTH 

naMSITH nepeJlaeTCSI Ha BbIXOJl cxeMbl C IlOMOil{blO 8MHT.TepHOI'O IlOBTOpHTenSI 

C )3b!COKHM BXOJlHbIM conpoTnBneHHeM l T2, T 3). cl>poHT HCKYCCTB9HHO 3aTSI-

r-uBaeTcsi HHTerpupyromeii ueno'IKoii R 8 , C JlO 200 HCeK. 
BX, 

C uenbIO YMCHbll!eHHSI BpeMCHH paspell!eHHSI CX9Mbl H Il0Bblll!0HHSI sar-py- -

30'IHOii cnoco5HOCTH B cxeMe nocTaBneH BOCCTaHO~HTenbHblli
0

1lHOJl .U3 H ocy

mecTBneHa I'anbBaHH'ICCKaSI CBSI3b 9MKOCTH naMSITH C Bb!XOJlHbIM 8MHTTep

Hb!M IlOBTOpHTeneM. 

,Ung uony'IeHHSI non.HOH aapSIJlKH eMKOCTH naMSITH ( npn pa3Hb!X )lJll!Tenb

HOCTSIX BXOJl.Hb!X HMnynbCOB) BXOJlHOii HMnynbC JlOn)KelI nocTynaTb Ha JlHOJl_ 

.ll1 IlO'ITH OJlHOBpeMCHHO c npHXOJlOM ynpaBnsiromero HMilynbCa Ha JlHOJl .ll2• 

C 8TOH uenbIO B cxeMe BBC/lCHa nHHHSI 3aJlep)KKll JI31 B BHJle Ka5enSI PK:...100, 

JlnHHa KOToporo ( 1,2 M) IlOJl05paHa OilblTHbIM nyTeM. 
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YcnOBHSI HCilblT8HHSI 

XapaKTepHCTHKH cxeMhl HCcnenoaanHCb C HCITOnb30BaHHeM BeHrepcKoro 

I'eHepaTOpa TO'IHbIX aMnnHTyn NZ-231 ll~ MHOI'OKaHanhHOI'O aHann3aTopa 

AI1-4096. Cxe11,1a HCilb!TblBanacb B llHaIIa3oHe nnHTenbHOC,TH BXOllHbIX HMilynh-

COB 5 t-100 HCeK H llHarra30He aMIJnHTYll -0,5 t-25 B IlpH· KOS<p<pHUHeHTe nene

HHSI Ha ~b!XO/le 1: 1 H 1 :5. feHepaTop CllBOeHHbIX HMrry nhCOB .T5-19 nan B03..! 

MO)KHOCTb OITI?enenHTb TaKHe _ napaMeTpbl cxeMbI, KaK MaKCHManbHaSI '!aCTOTa 

H BpeMSI paapeIIIeHHSI no CllBOeHHblM HMrrynbCaM. 

ITony<rnHHbre peaynhTaTbI 

1. AMrrnHTYllHhle xapaKTepHCTHKH ynnHHHTenSI IlpH pa3HbIX nnHTenbHOC

TSIX BXOllHbIX HMnynhCOB IlOKa3aHhl Ha PHC. 3 (Koacp. neneHHSI 1 :1) H pHc.4 

(Koacp. neneHHSI 1:5). I1HTerpanbHaSI HeJIHHellHOCTb MeHhIIIe 3% a t:marraaoHax 

0,8 t-10 B. H 2 +-25 B, To'!Hhie H3MepeHHSI rrpH aMnnHTYllBX 5onbIIIe 25 B He 

npOBOnHnHCb, XOTSI IlpH H3MepeHHSIX, cnenaHHbIX C IlOMOillblO OCUHnnorpacpa, 

ObinO BHllHO, 'ITO nHH9llH,OCTb coxpaHSieTCSI ll npH 50 B, HenHHellHOCTb npH 
I ·. 

MeHbIIIHX aMnnHTynax HaonronaeTCSI 3a C'leT HenHH9llHOCTll xapaKTepHCTHKH 

aapSillHOrO llHOlla H HeoonbIIIOI'O rrhenecTana ( 0,2 .. 0,3 B) I BhinenSIIOIIIeroCSI 

Ha eMKOCTH rraMSITH BO BpeMSI rrpHXOlla ynpaBnSIIOmero HMnynbca. EcnH Hy)K-

HO yaenH'IHTb nHHellHOCTb B oonaCTH Ma~b!X aMITnHTYll, STO MO)KHO cne-

·naTb B HeKOTOpoil: CTeneHH rryTeM yMeHbIIl9HHSI aMilnHTYllbl yrrpaanmomero HM- ·. 

nynhca, KOTOpaSI COCTaBnSieT 10 B, H TeM C8Mb!M CHH3HTb ypoBeHb Ilhenec

Tana. PaayMeeTCSI, IlpH ~TOM CHH)KaeTCSI BepXHHll rrpenen H3MepSieMbJX aMn

nHTyll • .nanbHeil:IIIero yny'IIIIeHHSI B STOM HarrpaaneHHH MO)KHO llOOHTbCSI ITPH:

MeHeHHeM cnensimeil: CXeMbl (3). 3To CBSI3aHo, KOHe'IHO, C ycno)KH9HHeM ,cxe

Mbl ynnHHHTenSI, 

l13 rpa<pHKOB BHAHO, 'ITO aMnnHTYllHbie xapaKTepHCTHKH rrpH 10,20,5G. 

H 100 HceK nonHoCTbIO coBnanaroT rrpH nono)KeHHn axonHoro nenHTensi 1:5. 

IlpH t = 5 HCeK nHHellHOCTb coxpaHSieTCSI, HO. aMnnnTyna Bb!XOAHOI'C 
BX -

CHrHana nanaeT Ha 30%. IlpH nono)KeHHH BXOllHOro nennTeJISI 1: 1 aMnnHTyna 

nanaeT Ha 10% IlpH t BX, = 10 HCeK H Ha. 50% - IlpH t - 5 BX, - HCeK. 
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"Ha6m0Jtem1e cpopMbl curHana Ha BXO.rte ll nocneJtYIOIIlUX TO'iKaX CXeMbl oc

uunnorpacpoM c nonoc_ofi nponycKaeMhIX 'iacToT 1000 Mru noKaaano, 'ITO B 

8TOM cnyqae nosmnSIIOTCSI OTpa)KeHUbie UMilyllliCbl D Ka6ene aaaep)KKU, KOTO

pblll HeCKOnbKp paCCOI'nacoBhlBaeTCSI B KOHUe npu Henocpe.rtCTDeHHOM IlO.rtKnIO

. 'iCHllll eMKOCTU naMSITU. 3TH OTpa)KCHHbie UMnynbCbl npUBO.rtSIT K ,yxyameHUIO 

BpeMeHHbIX xapaKTepHCTHK CXCMhI. Ha.rto OTMeTUTb, 'iTO CTeneHb paccorna-

COBBHUSI yMeHbmaeTCSI C yBenuqeuue~ .rtnUTenbHOCTU cppOHTa no.rta_Ba9Mb!X 

UMnym,con. Ha aaBUCHMOCTb aMnnuTyJlbl .Ha BbIXOJle OT anuTenbHOCTU UM

nynbCOB Ha BXO.rte (puc. 3 u 4) BnusieT eme nepexo.rtHhlfi npouecc B auoaax 

aapsiJta u paapsi.rta, KOTOpbifi B sToM cny'iae npoTeKaeT ropaaJto cno)KHee, 

qeM B cnyqae, KOI'.rta eCTb TOnbKO .[(HO.rt aapsi.ria 12 I. Oco5eHHO 8TO npoSIB

nsieTCSI B cnyqae. UMnynbCOB C KOpOTKUM nepe.rtHUM cppoHTOM . ( t cjJ < ~ HCeK). 

nnSI JtanhHefimer-o ynyqmeHuSI BpeMeHHhIX xapaKTepucTuK cxeMbI Ha.rto noaa-

6oT~ThCSI 06 yMeHblIJ9HUH .rtnHHbl Ka6enSI aaaep)KKH (nyTeM yMeHblIJ9HHSI Bp~

MeHu_ aaaep)KKH B o.rtHOBu6paTope) u ynyqmeHuu ero cornacoBaHHSI _Ha BXO.rt 

CX0MbI •. 

2. MaKCUManbHaSI qacToTa nepnoJtu'ieCKHX HMnynhcon, npu KoTopofi 

aMnnuTy.rta BbIXO.[(HbIX IIMllynbCOB naaaeT He 6onbrue 'ieM Ha 5%, COCTaBnSieT 

350 KI'U. BpeMSI paapemeHHSl CX9Mbl npff TeX )Ke ycnoBHSIX COCTaBnSieT "' 

1,5 MKCeK ( II3MepeHO C IlOMOIIlblO reHepaTopa CJtBOeHHbIX HMnynbCOB). 

3. BpeMSI paapemeHIISI caMor-o o.rtHOBII6paTopa nony'iIInocb"' 1,1 MKCeK -

Ilp!I anuTenbHOCTH er-o IIMnynbca 1 MKCeK. "l{yBCTBIITenbHOCTb 0.[(HOBH6paTo

pa He Xy)Ke 0,2 B. CTa6IInbHOCTb aanycxa xopomaSI B Jl!Ialla30He BXO.[(Hb!X 

aMnnHTYJl 0,2 t-50 a H JlHanaaoHe JtnHTenb,IJOCTe:il: HMnynbCOB Ha BXOJle 

5 t-500 HCeK• 

4. Ha PIIC. 5 IlOKa~aHbl aMnnIITy.rtHbi9 xapaKTepuCTHKH yanuHuTenSI npn 

JtnIITenbHOCTH BXO.[(Hb!X IIMnynbCOB 20 HCeK H TeMnepaTypax 20 n ,5o 0c. 

BII.rtHO, 'iTO CMemeHIIe aMnnuTy.rtHbIX xapaKTepHCTHK He 6onbille 3%.- Bonbmee 

OTKnoHeHIIe nony'iaeTCSI npu aMnnuTy.rtax M9Hb1IJ9 1 B, I'.rte CKa3hIBaeTCSI 

yBenH'ieHue Ilbe.rtecTana aa C'ieT yMeHbllieHHSI o6paTHOI'O conpOTHBneHHSI 

!t!IO.[(a n2 Ilp!I IlOBbIIIJ9HHH TeMnepaTyphI. 0.rtHOBp9M9HHO 6hinO IlpOBe.rteHO HC

cne.rtOBaHIIe aMnnuTy.rtHOI'O paa6poca Ha Bh1xoae yanuHuTensi npu TeMnepaTy

pax 20 H 50°c. 0THOCHTenbHaSI llIHPIIHa llHKa Ha nonyBblCOTe, H3MepeHHaSI 
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Ha aHamISaTope, OKa3anacb COOTBeTCTBeHHO M.eHbllle 0,8 Ii 0,9%, T.e. Yll.-' 

·nHHli'l'enb yxy/l,lllaeT aMnnHTY/l.HOe paaperue1rne BCeI'O TpaKTa (CUHHTHnnHTOp-
\ - . , 

aHanHaaTop) He oonbllle, ~eM Ha yKa3aHHy10 BenH~UHy. 

5. TionHpHOCTb BXO.llHbIX Ii · Bb!XO.llHb!X HMnynbCOB OTpliUaTenb!IaH, MaK-
. . / 

CHManbHaH aMnnHTy.lla BbIXO/l.HbIX. HMnynbCOB Ha Harpy3Ke 100 ·OM COCTaBnH-. . . 

eT 400 MB, 

B cxeMe npHMeHeHbl cneayIOIUHe TpaH31iCTOphI: T1-IT313A; T2 .. Ts -

-'rT308A; T 7-K'I:31_2B. EcnH' aaMeHHTb Bee TpaH3HCTopbI Ha 6onee B_b1CoKo

~acioTHhJe, MO)KHO yMeHblllliTb BpeMH 31:1.llep)KK!i B 0/l,HOBHopaTope li nony•rnTb. 

ny~llllie BpeMe.HHble li ~aCTOTHble napaMeTpbI. 

6. I1HTaHne cxeMhl : 12 B, MaKCHManbHaH noTpeonHeMaH MOIUHOCTb 2BT, 

CxeMa coopaHa B BH.lle cTaHaapTHoro onoKa c paaMepaMH no nepe/l,Heft naHe

nn 120 x80 MM. 

B 3aKn10~eHHe aBTOp onaro/l,apHT B.I1. flstIUeHKO 3a oonblllYIO noMOIUb,· 

OKa3aHHYIO npH liCilbITaHlili cxeMbl Ii oqiopMneHlili aaHHOH paoOTbI, Ii ·a.<1>.noeH-· 

KO aa BhmonHeHne MOHTa)Ka yannHnTensi. 

lluTepaTypa 

1. 11.cJJ. KonnaKOB, ITpenpHHT OHHH 2778, ,lly6Ha, 1966 r. 

. 2. E.A. Menemxo, B.H. C_eJIHBaHoB~ MaTepuaJibI _CHMII03HyMa rro Hano_cexyna~ 

noit miepnoit sneKTpoHHKe, cTp,, 248~ ,lly6na 1 [!67 r. 

8, A.IT. UHTOBHq, "HaepnaH paaHosmeKTpOHHKa", l13a-so "HayKa":, MocKBa 

1967 r,, CTp, 882, CTp, 896, 

4, A.A. CanHH, n.H. IlJapeitKo~ ITperrpHHT M14, <PH3HqecxHit HHCTHTYT AH CCCP 

HM. n.H. ·ne6eaeB8, lla6op8TOpHH qJOTO-Me3DHHbIX IIpoueccoB, MocKB8 1968, 

PyKOilHCb nocTynHna B H3AaTeilbCKHil OTAen 

31 MapTa 1969 roAa, 

12 


