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Beeoe11ue 

0,n:HHM H3 OeHOBHbiX 3JieMeHTOB 3JieKTpOHHOJiyqeaoro HOHHOrO He· 
TO'IHHKa HBJIHeTeH 3JieKTpOHHaH llyniKa llHpeoBeKOrO THna/l/ . 3neKT • 
pOHHaH nyUIKa HMeeT .D:HO.D:HYIO eT.pyKTypy e JaJeMneHHbiM aHO.D:OM. Ha 
KaTO.IJ: He06XO.D:HMO no,n:aBaTb OT MO,n:ynHTOpa HMnynhe HanpH)I(eHHH 
e MaKeHManbHOH aMnnHTY.IJ:OH 10 KB. llpe,n:nonaraeTeH, 'ITO MaKeHManb· 
HbiH MHKponepaeaHe nyUIKH eoeTaBHT p = 16, T .e. npH HallpH)I(eHHH 
10 KB HMnynbeHbiH TOK 6y,n:eT paBeH 16 a. ilaeTOTa llOBTOpeHHH HMnynr,­
eoB_paBHa 0,1 - 0,3 r:u: npH ,n:nHTenbHOeTH HMnynheOB 0,1-20 MeeK. 

C :u:enbJO o6eenet.IeHHH 34J4JeKTHBHOrO JaXBaTa HOHOB B 3neKTpOH· 
HbiH ny'IOK H yMeHbUieHHH aMnnHTY.IJ:bl HOHHbiX KOne6aHHH B npo:u:eeee 
HOHHJa:U:HH MO,n:ynHTOp ,n:On)l(eH Bb)pa6aTbiBaTb .D:ByXeTyneHt.IaTbiH OTpH· 
:U:aTenbHbiH HMnynbe, y KOTOporo aMnnHTy,n:a nepBOH eTyneHH Ul HJMe· 
HHeTeH B npe,n:enax 0,1 • 1,0 OT aMnnHTY.IJ:bl BTOpOH eTyneHH U2 /eM. 
pHe. 1/. ,l];nHTenbHOeTb nepBOH eTyneHH r1 HJMeHHeTeH OT 0,1 .IJ:O 
20 MeeK. 

CxeMa MooyARmopa 

linoK·exeMa Mo,n:ynxTopa npHae,n:eHa HapHe. 2. Mo,n:ynxTopeoeTo­
HT H3 6noKa 4JopMHpOBaHHH, llO.D:MO.D:YnRTOpa H OKOHe'IHOrO KaeKa,n:a. 

linOK 4JopMHpOBaHHH JanyeKaeTeH OT BHeUIHero HnH BHyTpeHHero 
reHepaTopa OTPH:U:aTenbHbiMH HMnynr,eaMH e aMnnHTy,n:oH: Sa H Bbipa6a­
TbiBaeT Ha BbiXO,n:e nepaoro KaHana OTPH:U:aTenbHbiH npHMOyronbHbiH 
HMnynr,e e c'iMllnHTY.IJ:OH .D:O 100 B H .D:JIHTenbHOeTbiO 0,1-20 MeeK. llo 
BTOpOMY KaHany 6noK 4JopMHpOBaHHH reHepHpyeT nonO)I(HTenbHbiH HM­
nynr,e e aMnnHTY.D:OH 100 B, KOTOpbiH npe,n:HaJHat.IeH ,n:n.H JanyeKa THpa­
TpOHOB H Ja,n:ep)l(aH OTHOeHTenbHO HMnynr,ea nepaoro KaHana Ha BpeMH 
r 1 /eM. pHe. 1/. 
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Ilo.nMo.nymiTop cny:>KHT .nm1 ycuneHHH OTpuuaTenbHoro HMnynLca, 

nOCTynaiOIUero H3 6noKa 4JopMHpOBaHHH, ,!1;0 ypOBHH 600 B npu TOKe 

B Harpy3Ke ,!1;0 2a. B COCTaB fiO,!J;MO,IJ;YllHTOpa BXO,!J;HT YCHllHTenb-4Ja30HH" 

BepTOp Ha naMne rlf • 30 H Ka TO,!J;HbiH fiOBTOpHTenb Ha ,IJ;BYX BKlliO'IeHHbiX 

napannenbHO naMnax rlf- 30. 

B OKOHe'IHOM KaCKa,ne MO,nynHTOpa HCfiOllb3yeTCH naMna rMif- 2:6, 

C03,IJ;aiOIUaH npHMOyronbHbiH OTPHUa TenbHbiH HMnynbC, H3 KOToporo C 

fiOMOIUblO THpaTpOHHOrO KOMMyTaTopa 4JopMHpyeTCH ,IJ;BYXCTyneH'IaTbiH 

OTpHUaTenbHbiH HMnynbC fiHTaHHH 3neKTpOHHOH nyiiii<H. 

Ilpu Bbi6ope naMn Mo.nynHTopa npe.nnonaranocb, 'ITO xoTH cyiUeCT­

BYIOIUHe 3neKTpoaaKyyMHbie npu6opbi, KaK npaauno, He npe.nHa3HalfeHbl 

,nnH pa60Tbl npH CTOllb 6onbWHX ,!J;llHTenbHOCTHX HMnynbCOB, HX, O,IJ;HaKO, 

MO:>KHO HCfiOllb30BaTb B 3TOM pe:>KHMe /.nnHTenbHOCTb HMnynbCa ,!1;0 

20 MCeK/, ecnH y,noaneTBOpHIOTCH cne,nyiOIUHe ycnOBHH: 

a/ MaKCHMallbHbiH TOK 3MHCCHH Ka TO,IJ;a npH pa6oTe B MHnnuce • 

KYH,IJ;HOM ,nuana30He ,!J;llHTenbHOCTeH COOTBeTCTByeT nacnopTHbiM 3Ha· 

lfeHHHM ,nnH HenpepbiBHoro pe:>KHMa. TaKHM o6pa3oM, npu Bbi6openaM­

nbi C OKCH,!J;HbiM KaTO,!J;OM He06XO,!J;HMO 6paTb 3HalfeHHe 34l<PeKTHBHOCTH 

3MH._CCHH, paBHOe npHMepHO 100 Ma/BT, XOTH B MHKpOCeKyH,IJ;HOM ,IJ;Ha· 

na30He KaTO,!J; 3TOrO THna MO:>KeT o6ecne'IHTb 3<P<IleKTHBHOCTb 103 ~ 
~ 104 Ma/BT. 

6/ Heo6xo,nuMo y'IHTbiBaTb Harpe a ceToK u aHo.nanaMnbi He Tonb­

KO no cpe,nHeii pacceHBaeMOH Ha HHX MOIUHOCTH, HO H C ylfeTOM MOIU" 

HOCTH, Bbi,nenHeMOH 3a BpeMH HMny llbCa. )l;nH 3TOrO M O:>KHO BOCfiOllb30-

BaTbCH 4JopMynoii 

p p + 
9n. r 9n.cp. 

~ t 9n.aon. 

0,24 T 

·M 
9n. •c • k, 

r,ne P 9 n. r - MaKCHManbHaH ,nonyCTHMaH MOIUHOCTb, KOTOpyro MO:>KeT 

Bbi,nep:>KaTb 3neKTpo.n naMnbi npu 3a,naHHoii .nnuTenbHOCTH HMnynbca 

r I B BT ./, P9n.cp. - MaKCHManLHO .nonycTHMaH nanopTHaH cpe,nHHH 

MOJUHOCTb pacceHHHH 3neKTpo,na /B BT ./, ·~ t 9n.aon. • ,nonyCTHMOe 

noBbiWeHHe TeMnepaTypbi 3a apeMH HMnynLca /B °C/, M 9 n. - Macca 

3neKTpo.na /a rp./, c - y.nenbHaH TennoeMKOCTbMaTepuana3neKTpo­

.na, T - ,!J;llHTenbHOCTb HMnynbCa B CeKyH,nax, k • K034l<PHUHeHT He· 

paBHOMepHOCTH Harpeaa CeTKH. 

B/ 3neKTpH'IeCKaH npO'IHOCTb naMnbi B MHllllHCeKyH,IJ;HOM ,IJ;Ha­

na30He ,!J;llHTenbHOCTeii HMnynbca npu6nH:>KaeTCH K npO'IHOCTH B He· 

npepbiBHOM pe:>KHMe. 
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Yqer BbiiiienpHse,neHHbiX ycnoBHH noKa3biBaeT, qro npH ,nnHTenbHO­
CTH HMnynbca 20 MCeK OCHOBHbiM orpaHHqHBaiOil(HM <baKTOpOM .HBmi­
eTC.H TOK 3MHCCHH KaTo,na. liCXOJJ:.H H3 3THX coo6pa)l(eHHH, B KaqecTBe 
OCHOBHOrO yCHnHTenbHOrO 3neMeHTa OKOHeqHoro KaCKa,na 6bina Bbl" 
6paHa naMna rMH-2Ji c B03JJ:YIIIHbiM oxna)I(JJ:eHHeM. 

HecKonbKO 6onee nyqiiiHMH napaMeTpaMH B HHTepecyiOII.(eM Hac 
,nHana30He ,nnHTenbHOCTeH o6na,naiOT naMnbi rMH ·14Ji H rM • 4Ji, KOTO· 
pbie npe,nnonaraeTc.H Hcnonb30BaTb B cne.nyroll\HX sapHaHTax Mo,nynx­
TOpa. 

0KOHeqHbiH KaCKa,n MO,nyn.HTOpa BbinOnHeH no CXeMe C qacTHqHbiM 
pa3p.H,noM HaKonHTenbHOH eMKOCTH /eM. pHc. 3/. 

+8006 

Rl6 

"-200/380 

PHc. 3. 3neKTpHqecKa.H cxeMa OKOHeqHoro KacKa,na. 
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B rray3e Me)K,l];y HMIIYJibCaMH JiaMrra rMH- 21i 3aKpbiTa OTpHu:a­

TeJibHbiM HaiipH:>KeHHeM CMeii.J;eHHH Ha rrepBOH CeTKe, paBHhiM 400 B. 

HaKOIIHTeJILHaH eMKOCTh C 1 3a apeMH Me)K,l];y HMIIYJILCaMH Japx:>KaeTCH 

qepe3 pe3HCTop R 1 ,D;O Harrpx:>KeHHH BhliipHMHTenx E 8 . THpaTpOHhi 

112 - 113 /TrHI -130/10/ 3aKphiThl. 

C IIpHXO,Il;OM IIOJIO:>KHTeJibHOrO HMIIYJILCa Ha yrrpaBJIHIOIUYIO CeTKY 

JiaMIIhl 111 IIOCJie,IJ;HHH OTKpbiBaeTCH, IIpH 3TOM eMKOCTh C1 pa3pH:>Ka­

eTCH qepe3 pe3HCTOPLI R 8_11 , R16 H Harpy3Ky. Ila,IJ;eHHeHarrpx:>Ke­

HHH Ha pe3HCTOpax paBHO pa3HOCTH E 8 -U JI , r,IJ;e U JI- rra,IJ;eHHe 

Harrpx:>KeHHH Ha naMrre 11 1 . Ha Harpy3Ke rra,IJ;aeT qacTL HarrpH*eHHH, 

paBHaH ul /eM. pHC. 1/. BeJIH'IHHY ul MO:>KHO H3MeHHTh, 3aKopaqH-

BaH pe3HCTOphl R9_ 11 H perynHpyx corrpoTHBJieHHe peocTaTa R8 
ITo HCTe'leHHH apeMeHH r 1 rrpOH3BO,IJ;HTCH JarrycK THpa TpOHOB 

11 2 - 11 3 , MaJIOe COIIpOTHBJieHHe KOTOpbiX IIIYHTHpyeT pe3HCTOpbl 

R 8 _ 11 BCJie,IJ;CTBHe qero Ha Harpy3Ke Bbl,D;eJIHTCH HaiipH:>KeHHe 

u2 !!!0 EB rarneHHe THpaTpOHOB o6ecrre'IHBaeTCH aBTOMaTH'IeCKH rrpH 

3aKpbiBaHHH JiaMIIhl 11 1 
AMIIJIHTy,IJ;a HMIIYJibCa u2 peryJIHpyeTCH H3MeHeHHeM BeJIH'IHHbl 

3a]1Jl,IJ;HOrO HaiipH:>KeHHH E B ITO ceTeBOH 06MOTKe aHO,Il;HOro Tpac$op­

Ma Topa C IIOMOII.J;hiO Tpex$a3HOrO peryJIHpOBO'IHOrO aBTOTpaHc$opMa TO­

pa. Uerrh HaKana naMrrhl 111 IIHTaeTcH OT Tpex$a3Horo CHnoaoro TpaH­

c$opMaTopa TPI, BhiXO,IJ;Hoe Harrpx:>KeHHe KOToporo BhiiiPHMJIHeTcH Mo­

CTOM )]; 1 _ 6 . PerynHpOBKaHarrpx:>KeHHH HaKanaH orpaHH'IeHHe rrycKoao­

ro TOKa rrpoH3BO,IJ;HTCH rrpoaoJIO'IHhiM pe3HCTopoM R 7• B u:errxx yrrpaa­

JIHJOIUeH: H 3KpaHHOH CeTOK, a TaK:>Ke B n;eiiH aHO,IJ;a 11 1 BKJIIO'IeHhl aH­

THIIapa3HTHhie pe3HCTOPLI R 2 _ 4 • 

HaKan THpaTpoHOB 112 , 11 3 ocymecTBJIHeT TpaHc$opMaTop 

Tp
2 

, BTOpH'IHaH 06MOTKa KOTOporo HMeeT BhiCOKOBOJihTHYIO H30JIH-

U:HIO OTHOCHTeJibHO rrepBH'IHOH. B n;eiiHX CeTOK THpaTpOHOB BKJIIO'IeHhl 

3aiUHTHLie pe3HCTOPLI R13 , R17. Pe3HCTOphi R14-15 B u:errxx aHO,IJ;OB 

o6ecrre'IHBalOT HOpMaJibHhiH pe:>KHM pa60Thl ,Il;BYX rrapaJIJieJibHO BKJIIO· 

'leHHhiX THpaTpOHOB. Pe3HCTOP R12HKOH,IJ;eHcaTop c4 5 ycTpaHHIOTca­

M03arrycK THpaTpOHOB OT rrepe,D;Hero cPPOHTa BbiXO,Il;HOrO HMIIYJibCa MO· 

,IJ;YJIHTOpa. 

06II.J;HH BH,Il; MO,IJ;YJIHTOpa H OTCeK BhiXO,Il;HOH JiaMIIhl rrpe,IJ;CTaBJie­

Hhl Ha pHC. 4 H 5 COOTBeTCTBeHHO. 

3KcnepuMeHma/l bHble pe3yll biiiUIIIbl 

B rrpon;ecce HaJia,IJ;KH MO,IJ;YJIHTOpa 6biJI HCCJie,IJ;OBaH pe:>KHM JIHHeii­

HOrO YCHJieHHH rMH-2li, KOr,IJ;a ,IJ;BYXCTyiieH'IaThiH HMIIYJihC IIO,IJ;aBaJICH 
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H3 6JIOKa 4JopMHPOBaHH.!I qepe3 IIO.D:MO.D;YJI.!ITOp Ha yrrpaBJI.!IIOI.QYIO CeTKY 

rMH-21i. lihiJIO Haii:.n;eHO, 'ITO pe)f(HM JIHHeHHOrO YCHJieHH.!I B.IJ:HanaJOHe 

.D:JIHTeJihHOCTeH 1-20 MCeK He peaJIHJyeTC.!I, 'ITO CB.!I3aHO CO CKJIOH­

HOCThiO MO,nyJI.!ITOpa K aBTOreHepaU:HH H3- Ja HaJIH'IH.!I napa3HTHhiX CB.!I-

3eH BHYTPH naMIIhi /J/. Ilo3TOMY B .n;anhHeii:weM cxeMa Mo.n;ynHTopa 6hi­

na .IJ:OIIOJIHeHa THpaTpOHHhiM KOMMyTaTOpOM C ynpaBJieHHeM H3 6JIOKa 

4Jop~HpOBaHH.!I H n:errhiO peryJIHpOBKH aHO.IJ:HOrO Hanp.!liKeHH.!I rMH- 21i 

riO rrepBH'IHOH CeTH C IIOMOJ.QbiO Tpex4Ja3HOrO aBTOTpaHc<lJopMaTOpa. 

OcHOBHoii: TPY.D:HOCTbiO a rrpon:ecce Hana.n;Kif Mo.n;ynHTopa .!IBHJIOCb ycTpa­

HeHHe rrapa3HTHhiX CB.!I3eH MeiK.n;yKaCKa,naMH. )J,JI.!I3TOrorrpHWJIOChiipH­

MeHHTb IIOJIHYIO 3KpaHHpOBKY BCeX Tpex KaCKa,noa MO.D:YJI.!ITOpa MeiK.n;y 

co6o:H. 

fipH E B = 11 KB 6hiJIH IIOJiy'leHhi aMIIJIHTy,na BTOpOH CTyneHH 

U2 = 10 KB H IIHKOBhiH TOK B Harpy3Ke, paBHbiH 16 a. )J,JI.!I T= TJ +T2 = 
= 10 MeeK crra.n; aepwHHbi HMrrynhcacocTaBHJI- 5o/o/ C 1 = 250 MK<lJ/. 

C U:eJibiO JaT.!IrHBaHH.!I rrepe.n;Hero <lJpOHTa BTOpOH CTyneHH, 'ITO Tpe6y­

eTC.!I .IJ:JI.!I HOpMaJihHOH pa60Thl HOHHOrO HCTO'IHHKa, napaJIJieJibHO Harpy3-

Ke 6biJI IIO.D;KJIIO'leH KOH.n;eHCaTop C eMKOCTbiO 0,1 MK$. PeJyJihTHpyro­

J.QHe .n;nHTeJibHOCTH $poHTOB Bbixo.n;Horo HMnynbca rrpH 3TOM paBHhi r¢1 = 
= 150 MKCeK, r¢2 = 20 MKCeK H r¢

3 
= 120 MKCeK. MOJ.QHOCTh IIH-

TaHH.!I MO.D;YJI.!ITOpa paaHa - 1,5 KBa. 

B JaKJIIO'leHHe aaTophi C'IHTaiOT caoHM .n;onroM rro6naro.napHTb 

E.)J,.)J,OHU:a H JI.fi.3HHOBheBa Ja n:eHHbie COBeTbl H JaMe'laHH.!I, a TaKiKe 

B.A.KoHoHoaa, B. B.IIIycTpoaa H M .A.ronoay Ja Ka'leCTBeHHbiH Mow 

TaiK MO.D;YJIHTOpa. 

Jlumepamypa 

1. E.,4.,4oHell, B.H.HmoUieHKO, B.A.AAbnepm. IlpenpuHm OH.JIH 
P7-4124, ,4y6Ha, 1968. \ 

2. B.A.BaZUH, B.,4.BoAOOUH u Op. IlpenpuHm OH.JIH 1478, ,4y6Ha,1963. 
3. /0. C. qept<awuH, IIT3, !{g6, 80, 1967. 

Pyt<onucb nocmynuAa 8 U30ameAbCKUU omoeA 
i8 a8zycma 1972 zooa. 
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t1CTOp1UI cpH3HKH 

OTPAXAETCH B MATEPHAnAX ME~YHAPO~HHX KOH~EPEHUHA 
IDKOJI. 

Bill MOJKeTe no.11yqHTb no noqTe nepe~cJieHHhle HHJKe KHH 

B BameJt 6H6JIHOTeKe 

13-3700 

~-3893 

P1-3971 

MaTepHanbl CHMn03HyMa no HaHOCeKYHAHOit liAepHOit 
:meKTpOHHKe . .D;y6Ha, 1967. 

Coo6meHHll yqacTHHKOB Me~AyHapoAHoro CHMn03Hy­
Ma no CTPYKType liApa . .IJ:y6Ha, 1968. 

HyKnOHbl H nHOHbl. MaTepaanbl I Me~D.YHapoD.Horo 

COBemaHHll no HYKROH • HYKROHHbiM H nHOH • HYKROH • 

726 

192 

HbiM B3aHMOD.eitCTBHliM . .D;y6Ha, 1968. 294 

10-4220 

10-4226 

38M B 3KcnepaMeHTan&Hoit lj)H3HKe. JleKUHH, Anym· 
Ta, 1968. 
H.3BORI>CKH, IO.OcTaHeBaq, 8.DpHXOD.&Ko. DpHMeae­
HHe 38MB cneKTpOMeTpHqeCKHX 3KCnepHMeHTaX liD.ep· 
HOlt lj)H3HKH. 

JleKUHH Toit ~e mKonw. A.A.Kapnos. C.D;C·1604A 
H opraHH3aUHll BBOD.a•BbJBOD.a Ha 3TOH MamHHe. 

10-4229 JleKUHH TOR ~e ruKonbl. H.A.ronyTBHH, 10.8.3aHeB· 
CKHit. MeTOD.HKa 6eC!j)HRbMOBbiX HCKpOBblX KaMep 

51 

22 c 

B lj)H3HKe BbiCOKHX 3HeprHit. 27 C 

}0-4231 JleKUHH TOR ~e IJIKOnbl. r.H.:Ja6HliKHH. 38M B Ja• 

D.aqax 3KCnepHMeHTanbHOi lj)H3HKH. 35 C 

10-4244 JleKUHH TOii ~e mKonw /Ha aHrn.ll3b1Ke/. 8.8.Myp­
X3D.. 06pa60TKa lj)oTonneHKH flY3b1pbKOBOH KaMepbl 
c noMom&JO HP ,n. 23 C 

P10-4245 JleKUHH TOR ~e mKonw /Ha aHrn. ll3b1Ke/. 0.3a­
Henna. 06pa60TKa D.aHHbiX HCKpOBbiX lj)HRbMOBbiX H 
6eclj)HnbMOBbiX KaMep. 47 ( 

10-4319 JleKUHH Toli ~e mKonw /Ha aHrn. ll3b1Ke/. C6opHHK 
neKUHR - npHMeHeHHe 38M B 3aD.aqax :JKcnepaMeH­
Tan&Hoii lj)H3HKH. /Kosaq, TpeM6neli, Jleser, Jlannc, 
JloPD., Qon/. 91 C 

4-4589 

2-4816 

Po~D.eHHe MHPHOrO aTOMa /c6opHHK CTaTeit/. 

8eKTOPHble Me3oHw H JneKTpoMarHHTHble B3aHMO· 
D.eitCTBHll . .D;y6Ha, 1969. 

185 

588 
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