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0nHC8H 8MnnHTy ,llHbi.ll: 8H8nH38TOp HMnynbCOB1 npe,llH83H8"1BHHbi.ll: ,llnSI SI.O.BpHO.ll: 

C!leKTpOMBTpHHo VfMnynbChl Henpepb!BHOrO cneKTp8 npeBp8W810TCSI B HMnynbCbi }2-TH 

.O.HCKpeTHhiX 8MnnHTY .a. Pacnpe.aeneHHe no K8HanaM npOH3BO,llHTCSI naMnO.ll: nn-1. 

MepTaoe apeMSI aHanH38Topa - 30 MKCeK, paaHoMepHOCTh wHpHHhi KBHanoa - 1%, 

cTa6HnhHOCTb noporoa - 0,02%. 

KoHcTpyHpoaaHHe H Hana.a.Ka MHoroKaHanbHhiX 6biCTpo.ae.ll:cTsyJOWHX aMnnHTy.a

HhiX 8HanH38TOpOB ,llO CHX nop npo.aon:>KaeT OCT8B8TbCSI Tpy.D.HO.ll: 38,ll8"1B.ll: 1 HBCMOTpSI 

Ha nOSIBnBHHB B ne"'8TH 3H8"1HTBnhHOro "'HCna pa60T H8 STY TBMYo 

Cpe.a.H onHC8HHhiX aHanH38Topos npHsneKaeT caoe.ll: npocToToA aHanH3aTop Ha 

nn- I I 1 
I. CywecTBeHHhiMH He,llOCT8TK8MH 9TO.ll: cxeMbl SIBnSIIOTCSI HepaBHOMepHOCTb 

K8H8nOB H HBCT86HnhHOCTb noporOB. npH 3TOM HBH36e:>KHO B03HHK.!!.IOT Hano:>KeHHSI Kl!.H8" 

nOB HnH npOCBeTbl MB:>K.O.Y HHMHo C uenb!O yCTpaHBHHSI 9THX He,llOCT8TKOB H8MH 6hina 

BBB.O.eHa npe.asapHTenbH8SI ,llHCKpeTH38UHSI 8MnnHTy,ll BXO.O.Hb!X HMnynbCOB. C nOMOWb!O 

CXeMbl ,llHCKpBTH38TOpa BCe BXO,llHhiB HMnynbChl npeo6pa3y!OTCSI B CT8H,ll8pTHbie 1 C nnoc

KO.ll: BepWHHO.ll: .O.nHTenbHOCTbiO 5 MKCeK. AMnnHTY.llhl BhiXO,llHbiX HMnynhCOB MOryT npH-

HHM8Tb nHWb onpe.aeneHHbiB ,llHCKpeTHbie 3H8"1eHHSI 1 COOTBeTCTBYIOWHe 8MnnHTY.ll8M 

BXO.O.Hb!X HMnynbCOBo 

TaKHM o6p830M 1 OCHOBHble CBOACTB 8 8H8nH3 8 TOpa o npe.aenSIIOTCSI COOTBBTCTByJO

WHMH K8"1BCTB 8MH .D.HCKpeTH3Hpy!OWBA CXBMblo 

AH8nH38TOp COCTOHT H3 cne.ayJOWHX 6nOKOB: 

1. BXO,llHO.ll: 6nOK1 

2. ,llHCKpeTH38TOp1 

3. 8H8nH38TOp H.!!. fln-t, 

4. 6noK perHCTp8UHH 1 

5. 6noK nHT8HHSI0 

Bxo.a.Ho.ll: 6noK BKnJO"'aeT npe.asapHTenbHoe pacTSirHBaHHe HMnynbCOB no .anH

TenbHOCTH H 6nOKHpOBKy BXO,lla H8 BpeMSI 8H8nH38o )lHCKpeTH38TOp npeo6pa3yeT He

npepbiBHhiH cneKTP aMnnHTY .a B ,llHCKpeTHhlH. EnoK c nn -1 pacnpe.aenSieT HMnynbChl 

no 12-TH K8HanaM. EnoK pei'HCTp8UHH COCTOHT H3 12-TH nepeC"'BTHhiX CXeM C Mexa-

HH'IeCKHMH C"'eT"'HK.!!.MH H8 Bh!XO,lle. 
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.LlllSI IT01ly'ieHHSI llHCKpeTHbiX 8MIT1lHTJll ITpHMeHSIIOTCSI ITOO'iepe.UHO ITpHHUHITbl 

8MII1lHTY llHo-speMeHHOH H BpeMSI-aMIT1lHTY llHOA Tp8HCcPOpM8UHH HMilJllbCOB • .LlHCKpeTH" 

38UHSI 8MI11lHTY ll llOCTHraeTCSI ITpOMe)KyTO'iHOH llHCKpeTH38UHeA BpeMeHHb! X HHTepsa-

11081 B KOTOpb!e npeo6p830B8Hbl aMIT1lHTy llbl BXOllHbiX HMITJllbCOBo 

.LlaarpaMMbl HMITJ1lbCOB . ITpHBe.aeHbl H8 pHC. 2. 

Bxo.aHhle IT01lO)KHTenbHhle HMITJllbCbl C 8MIT1lHTJll8MH llO 80 B 38IIOMHH810TCSI 

ITO 8MI11lHTylle CXeMoA IT8MSITH ffl Ha BpeMS1 1 H806XOllHMOe llllSI 8MI11lHTJllHO-spe

MeHHOti Tp8HCcPOPM8UHH ( 2a). O.aHOBpeMeHHO 38ITJCK8eTCSI y .aapHb!H reHepaTop y r ' 
ll810lllHH cep11:10 KOpOTKHX HMITJllbCOB C HHTepB81lOM CllellOBaHHSI T=l,2 MKCeK (26). 

nepBbiM HMITJ1lbCOM cepHH 38IIJCK88TCSI reHepaTOp ITH1l006pa3HOrO H8ITpSI)KeHHSI rn (2B) • 

.Llanee B cxeMe. H81l0)K8HHSI CH Ha 1lHHetiHo HapacTaiOwee HaiTpSI)KeHHe H8K1l8 llbi

BBIOTCSI HMIIJllbCbl cepHH OT y.aapHOrO reHepaTopa (2r ). 3TOT CHrH81l 1 a T8K)Ke CHr· 

H81l C II8M SITH (2a) ITOCTJIT810T H8 CXeMy Cp8BHeHHSI CC, H8 Bb!XO.lle KOTOpOH IIOS!Bl·iT

CSI HMITY 11 bC ( 2.a) B MOMeHT, KOr ll8 H8ITpSI)KeHHe "IIHllbl" ITpH61lH3HTCSI K 8MIT1lHTY .ae 

HMITJ1lbC3 H8 IT8MSITH. C BbiXOll8 CC HMITJ1lbC ITOCTJITBeT HB llHCKpHMHH8TOp Cp8BHe

HHSI .LIC, o6eciTe'iHBBIOlllHH 'ieTKOCTb nopora cpasHeHHSI. 

Bcne.QCTBHe TOr0 1 'iTO H8 "ITH1ly" H81lO)KeHbl KOpOTKHe HMI1J1lbCbl cepHH Yr 1 

lfMllYllbC C p8BHeHHSI HMeeT T8KJIO )Ke ll1lHTe1lbHOCTb H COBII8.UaeT BO BpeMeHH C 

OllHHM H3 HMITJ1lbCOB Yr • YfMITJ1lbC C llHCKpHMHHaTOpa .LlC MO)!{eT IIOSIBHTbCSI 

TOllbKO B llHCKpeTHbie MOMeHTbl BpeMeHH fi ITO OTHOllleHHIO K n e pBOMY HMIIJllbCJ 

Yr(t = 0) s 3BBHCHMOCTH oT aMIT1lHTJllhi sxo.aHoro HMITynbca: tl = T, t2 = 2T, 

ti = i T .ao tn =nT , r.ae n IT01lHOe qi{CllO KaH81lOB 8 H81lH38TOpa. 

J..1MITJ,lbC OT .LlC OIIpOKHllbiB8eT o6p8THO JI
19

/TpHrrep reHepa Topa "ITH1l bl"/ 

H TeM C8MbiM o6p blB8eT"ITH1ly" • nH1l006pa3H08 H8ITpS!)K9HHe H8p8CT88T OT HyJieaoro 

yp013HSI C IIOCTOSIHHOH CKOpOCTblO U/ RC 1 a T8K K8K H8'i81l0 ITH1lbl no apeMeHH coana-

.aaeT C ITe pBb!M HMITJ1lbCOM Yr qepe3 llHCKpeTHble 0Tpe3KH BpeMeHH ( , 1 TO " l1H1l8" 
1 

MO)!{eT .aocTH'ib T01lbKo llHCKpeTHhix 3HB'ieHHti aMIT1lHTy.a Vi 
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MaKCHManbHOe HarrpsnKeHHe, nocTHf'HyToe "nHnoli", 3arroMHHaeTCH BTopou cxeMoli 

118MHTH n2 Ha B peMH, paBHOe He CKOJ1bKHM MKCeK 0 (pH C. 2e), He06XOLlHMOe LlJ1Sl TOf'0 0 

t{T06bi 11n-1 MOf'J16 ero rrpoaH8J1l:I3HpOB8Tb, BbiXOLl c n2 qepe3 K81'0LlHbiH IlOBTOpHTenb 

llOLlaeTCH H8 OTKJ10HHIOUlHe 11J18CTHHbl 11n-1. 

npHHUHilHanbHaH cxeMa scero aHanH3aTopa rrpHseneHa Ha pHc. 3. BxonHoli 

8HBJ1H3HpyeMblli HMI1YJ1bC 11pOXOLlHT qepe3 HOpM8J1bHO OTKpbiTyJO CXeMy 6nOK!IpOBKH 

(11
1

, 11
2

, 11
3

) Ha cxeMy naMHTH (11
4

, n
5

, 11
6

) . Ecmf nepeKnJO'IaTenb T
1 

HaXOLlHTCH 

B 110J10:>KeHHH 1 t'sHyTpeHHHH 3811yCK" ), TO 8H 8JH!3Hpy eMbitl HMI1YJ1bC CO BXOLlHOf'O Ka

TOLlHOf'O llOBTOpHTeng 11 
1 

IlOCTynaeT T8K:>Ke H8 BXOLl CXeMbl 3811YCK8 ( 11 
14

, 11
15

, 11 
17

), 

K01'0pag reHepwpyeT KOpOTKHH TIOJ10:>KHTeJ1bH biH HMI1YJ1bC, COBI18Ll810WHH 110 BpeMeHH 

C rrepeLlHHM cppOHTOM BXOLlHOf'O HMrrynbca. 

CxeMa 3811YCK8 B036y:>KnaeT y napHbiH reHepaTop ( 11 16' 1118). rrepBbiH HMTIYJ1bC 

KOToporo orrpOKHLlhlBaeT TpHrrep 11
19

• 0TpHuaTenbHhl R HMnynbc c nesoro aHona 11
19

: 

6) o6ecrre'!HsaeT ycnosHe pereHepauHH s ynapHOM reHepaTope (11
16

, 11
18

); 

B) 3811HpaeT pa3pHLlHYIO J18MITY nepBOH CXeMbl 118MHTH (11
6

); 

r) 6noKHpyeT cxeMy 3arrycKa (11
14

) Ha speMH aHanH3a. 

11HHeliHo HapacTaJOwee HarrpH:>KeHHe c 11
21

-11
22 

nonaeTCH Ha cxeMy cpasHeHHSl 

11
7

-11
8

• Hano:>KeHHe HMrrynbcos ynapHoro reHepaTopa Ha 1111ny nocTHraeTCH rrocneno 

saTenbHbiM BKnJO'IeHHeM BTOpH'!Holi o6MOTKH Tp-111 B uenb rrona'IH nHnhi Ha 11
8

• "3a-

3y6peHHaH" ·11HJ18 H BbiXOLlHOH HMI1YJ1bC C rrepBOH CXeMbl naMHTH cpaBHHB810TCH B cxe 

Me cpasHeHHH 11
7

-11
8

• VIMrrynbc Ha aHone 11
8 

3anycKaeT LlHCKpHMHHaTop· cpasHeHHH 

11
9

, KOTOpbiH B CBOIO oqepeLlb OllpOKHLlbiBaeT 6HH8pHyJO gqelfKy ( TpHI'!'ep 11HJ1hl) 11
19 

B HOpMaJ1bHOe 110J10:>KeHHeo 

BcneLlCTBHe LlHCKpeTHOCTH BO BpeMeHH 110SlBJ1eHHH "3a3y6pHH" OTHOCHTeJ1bHO 

H8'18J18 11HJ1bl ee 8MI1J1HTY Ll8 MO:>KeT LlOCTHf'aTb TOJ1bKO LlHCKpeTHblX 3H8'1eH!ll1, T8K 

K8K HMeHHO 0LlH2l. 113 "3a3y6p11H" npephlB8eT H8p2l.CTaHHe "11HJ1hl" H Bhl3hlBaeT ee 

CpbiB. 
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.[l.HC KpeTHbie 8 MII1IHTy .llhl, .llOCTHI' 8 eMbH! IIH1IOH 0 38IIOMHH810TC5l BTOpoil: CXeMOH 

II8M5ITH ri
2 3

- ri
24 

H8 BpeM51 0 paBHOe .llliHTellbHOCTH HMIIyllbC8 .llHCKpHMHH8TOpa C p 8BHe

HH5l (rig) H IIO.ll810TC5l qepe3 .llB8 K8TO.llHbiX f!OBTOpHTe115l ( ri
26

) H8 OTK1IOH5IIOLUHe 

CeTKH rin-1. 

H a speMH rrnocKoif sepwHHhi BhiXO.llHhiX HMIIYllbCOB, HMeJOLUHX .llHCKpeTHhre aMrrnH· 

TY.llhl, 118MII8 rin-1 OTKpb!B8eTC5l IIO.ll8'-leil: H a MO.llyliHTOp IIOliO >KHTellbHOI'O 60 B HM-

rry1lbC8 oT .llHCKpHMHH a Topa rig qepe3 KaTO.llHbril: nOBTOpHTellb ri
10

• H a Harpy3Ke 

g1 KoM O.llHOI'O H3 12-TH C06Hp810LUHX 31leKTpO.llOB rin-1 IIOHBHTCH OTpHU8TellbHb!H 

H MIIY1l b C OK0110 20 Bs KOTOpb!H 3 8 TeM H,lleT B 61IOK perHCTp8UHH H a rrepecqeTHyJO CXeMy, 

EnoKHpOBKa sxo.na Ha speMH aHa1IH3a ocywecTBnHeTcH cne.nyJOLUHM o6pa3oM. 

Hapa cTaJOLUaH "rrHna" c Bhrxo.na BTopoH: cxeMbi rraMHTH (npa sbrti KaTO.ll ri
2 4

) 

oarrycKaeT .llHCKpHMHHaTop 6noKHpOBKH ri
28

• Ha nesoM aHo.ne ri
28 

rroHBnHeTcH cTa H.napT

Hhril: HMIIYllbC IIOCTOHHHOH .ll1IHTe1IbHOC TH 0 3 8 .llep>K8HHbiH H8 2-3 MKCeK OT H 8 '-18118 
11
f!Hllbl

1
; 

B 38B HCHMOCTH OT IIOpora cpa6aThlB8HHH ri 2~ 

TaKHM o6pa3oM, rrocne npHxo.na aHanH3HpyeMoro HMnynbca sxo.nHaH 6noKHposKa 

ri 
1
-ri

3 
38Kpb!B8eTC5l H8 BpeMH 30 MKCeK, He 38BHCHLUee OT 8MI11IHTY .llbl BXO.llHOI'O 

HMnynbca. 

EnoKHHr-reHepaTop ri
18 

pa6oTaeT B pe>KHMe y.napHoro r eHepaTopa, '-ITO .nocTH

raeTCSI BK1IJO'-leHHeM liHHHH 3a.nep>KKH (go CM PK3-4 0 1) s TpeTbro o6MOTKY 6noKHHr

TpaHc¢opM aTop a . EcnH oTpHuaTellbH~il: HMrrynbc 6noKHHr-reHepaTop a , rrpoxo.nSI no 1111-

HHI:! 38.llep>K KH 1 BC TpeTHT H8 KOHUe Ka6ell5l 601IbWOe COIIpOTHB1IeHHe Harpy3KH R > p BOliH , 

paBHOe 4 00 OM , TO HMfiYllbC oTpa>KaeT B Toil: >Ke ¢a3e 11 qepe3 a p eMH 

2 T I BHOBb 38IIYCK8eT ri 
18

, T.e. HMeeTC5l ycnOBHe C8MOB036y>K.lleHH5l 61IOKHHI' 8 C ne

[IHO!J0M nosropeHHSI 2r 

EcnH sarpy3KY R noHH3HTb .no R = p sonHo soe , oTpa>KeHHif He 6y.neT, If 

p ereHepauHH HMnynbCOB npeKpaTHTCSI. Harpy3KOH KoHu a liHHHH 3a.nep>KKif HBliHeTCH 

K8TO.llHbiH HMDe.ll8HC npaBOI'O TpHO.ll8 ri
16

, p8BHhiii DplfMepHO 250 OM, flll!OC IIOClle;::to

B 8 Te1lbHO BKliJO'-leHHOe COIIpOTHBJieHHe 180 OMo 

Koraa OTpHuaTenbHhiM HMnynbCoM TpHrrepa ri 
1 
~ STOT TpHOll nonHOCTbJO 3a

nepT, pere Hep8 UHSI BHOBb B03MO>KH8. nocne OKOH'-1.8HH5l HMIIYllbC8 TpHrrepa ri 
16 

OTIIH

p ae TC5l H pereHepauHH npeKpawaeTcH. 
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reHepaTop IHinhi (n
20

,
21

,
22

) co6paH no o6hi'-!HOt'I cxeMe 3apH.aa e ~.::~~1cn! 

C=68 rrcp qepe3 LlffOLl Jl20)3Bp51LlHOe conpOTMBneHHe n =470 KoM, c KilrOLIH blM 

ITOBTOpHTeneM HB llaMne JI
22

, pa60T<l!Olll8H B l18HTOLlHOM pe }KHMe .anSI ny'-!W e i1 l1Hile l'i· 

HOCTM. HM}KHHH LlHOLl JI
20 

non.aepYKHBBeT HyneBOH ypOB8Hb Ha'l.al1a ITHnbi. f: KOpOCTI:

Hapa cTaHH51 ITHnbi 

4 ~ 
MKC8K 

JI
12 

51Bn51eTC51 LlHCKp!iMMHaTOpO M illMWrTa C IIOpOrOM, COOTB8TCTBJ!Ollli'IM l'MllynbCaM 

c aMnnHTy.aaMH BbiWe 12-ro KaH a na, T.e. npe.acTaBnHeT co6oii Bbixo.a 13-ro MHTerpan.,-

Horo KaHana. 

J3noK perHCTp8Ul1l1 COCTOHT H3 12-TH nepeC'l.8THb!X CX8M Ha 8 C BbiXOLlOM Ha 

C'l.8T"IHKH IV\3C-54 ( pMc. 4) • 

npH H806XO.[lHMOCTM HMeTb 6onbwee 'l.HCnO KaHanoB MO}Kl!O rrpMMeHHTb .[lBe 

naMribl Jln-1 nocne.aoBaTenbHO, COOTBeTCTBeHHO H3MeHHB CXeMy aHanM3aTopa, npu'leM 

H3MeHeHH51 He HOCllT rrpHHUHriHanbHOrO xapaKTepa. 

Tex!UI'l.eCKMe xapaKTepi1CTMKI1 aHanH3aTopa: 

'l.HCnO K8HanoB - 12; 

rropor nepBoro KaHana - 5 BOJibT; 

Wl:lpHHa KaHana - 5,79 BOnbTj 

eMKOCTb K8Hana - . 8000 IIMITJll bCOBo 

VfMeeTC51 BbiXOLl .[ln51 HHTerpaJibHOrO C'l.eTa HMITyJibCOB BbJWe aMITJlHTYLlbl 

12 KaHana. "MepTBoe '~ BpeMH DHanH3aTopa - 30 MKCeK. 

MaKCMMBnbHO .aorrycTMMaH 3arpy3Ka CT8THCTH'l.ecKH pacrrpe.aeneHH biMI1 HMt1ynb-

caMH - 5000 I:IMIT/CeK. 

AHanH3aTop rro3BOJ151eT pa6oTaTb c BHeWHHM 3arrycKoM rrpu pa3pewaiollleM B (:. : - · 

MeHH 3 MKCeK. Tpe6oBaHH51 K cpopMe BXO.UHOrO MMilynbca: 

BpeM51 HapaCTaHM51 _s 3 MKCeK; ,OJIHTenbHOCTb MKCeK. 

CTa6HnbHOCTb noporoB B Te'-!eHMe pu6oqero LlHH ~ :!:_0,2%. 

HepasHoMepHOCTb wHpMHbi KaHanoB ~ :!:_ 1%. 
AHanH38Top Mcnonb30BancH npM Kann6poBKe qepeHKOBCKoro crreKTpoM e Tpa rron

/2/ 
Horo rrornomeHHH 
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P11c . 1. 5noK-cxeMa LlHCKpeTH3aTopa. 
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PHc. 2. OcuHnnorp.aMMbi HMrrynbCOB B 6noKe 

Ll11CKpeTH38TOpa; 

8 - H8 K8TOLle n
5 

6 - H8 8HOLle n 
18 

B - H8 K8TOLle n
22 

r - H8 ynp8Bn5110Wett CeTKe n3 
Ll - H8 8HOLle n

8 
e- H8 K8TOLle n

23
. 



~ 

~ 
~ 

~ 
<::> 
e:: 
c::J .., 
~ 
~ 
c::J 

0 

"' ~ 
~ 

~ 
::::r 
~ cr b-1 
~ 
c::J 

[); I~ 

~ 
a "'~ 

Cll 

=I 

~ 
Q 
; 

<!::; 
~ 

l 

8 

..; 

.. .. 

6 ~ ~ 
--y,. 

'!. ~ l 
.}'!J 

~ 

<I) 
0.. 
0 ... 
<I) 
C') 
:s: 
~ 
ca 
:X: 
ca 
ca 
~ 
(]) 

>< 
u 
tl: 
ca 
:X: 
..0 
~ ca 
:s: 
~ 
:s: 
:::! 
:X: 
:s: 
0.. 

t: 

C') 

I u 
:s: 

0.. 



t-!-

..,. . t--

01 



N flu~no Ullnvnbl'o8 
6 lfOHOAII 

20 
. . 

JO 

PH c. 

11 

.. 
·······. 

. ... 
40 so 60 10 10 l'tnltumyo 

137 Ulflll/lrt>~O 

5. CnexTp Cs Na.J 

n H T e p a T y p a 

1. E.B.Ky3Heuoa. 24-xaHanbHbiit aMnnHTY.OHblit aHanH3aTop Ha anexTpoHHOM nepe
xmoqaTene THITa nn-1, nT3, 1, 956, N9 2. 

2. B.C.naHTyea, M.H.XaqaTypSIH, Y1.B.4yBIUIO;, 4epeuxoacxHit cnexTpoMeTp nonHoro 
nornoweHHSI. nT3, N2 1, 1960 r. 

PyKOITHCb ITOCTynHna B H3.QaTenbCKHit OT.Qen 

17 ¢eapanSI 1962 ro.aa. 


