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B paGoTe /l I onucaHbi reuepa Tophi BhiCOKOBOJlhTJihiX HMnynhcoo 

· A.riH nHTaHHH HCKpOBbiX KaMep, B lfaCTHOCTII,."reHepaTOp C BOAOPOAHhiM 
THpaTpOifOM ·ua uanpHJKeuue 25' KB·. ·.Oni.IT·. pa6oTbi noKa3an Bhi.COKYIO 
HaACJKHOCTb THpaTpOHa /c 1964 . r. He OTMelfCHO HH. OAHOrO cnyiJaH 
BhiXOAa ero H3 cTpoH/; OAHaKo c~TelfeHneM opeMenH 3aAepmKa rene
paTopa. yoenulfm1anach, u o Toif:me ·.cxeMe oKmo'JenHH AOCTnrna 

·oeJlH"'Hllbl ·0,8-(,5 MKCCK.'AJlH THP~TJ?.OHO.; BhiHYCKa 1965 r. ·TaKaH 
BCJrnlfHHa 3aACPJKKH 3anycKa ·BO MHOrHX CJlylfaHX HCAOnycTHMa; a npH
MeHeHHC THpaTpOHa B I('a.lfCCTBe KOMMyTaTopa JKenaTCJlbJIO /BBHAY PHAa 

.nonoJKHTCJlhHhiX KalfeCTB, npucymux cxeMe: .cra6unhHOCTh napaMeTpoo.' · 
nMnynhca; peryn~pooau~e ero aMnnHTYA~r~ rnupoKnx npeAep~x ~e3 
n3MeHeHHH AaBneHHH unn 3a3opa, KaK 3TO npuxoAHTCH ACJlaTbB. cnylfae 

pa3pHAHHKa, naAeiKHOCTh cxeMhi/. · · 
.. C .QCJlbiO. ):'MeHbllieHHH 3aAep,K~H renep~T~pa 6b1Jllf npOBCACHbl 

. AOnOJlHHTeJlbHbie HCCJlCAOBaHIIH xapaKTCpHCTHK THpaTpOHa C TJlCIOII.lHM 
pa3pHAOM, C03AaHHbiM npH nOMOlltH ceTo•nioro CMCII.lCHHH / 2 / , H pa3-
pa60T<lHa COOTBCTCTBYIOII.laH cxeMa'BKJlJOlfCHHH, npHBCACHHaH Ha pUC~ 1. 
, .. B OTCYTCTBHe CHrHaJla ._JlaMna CO BTOpHiiHOH 3MHCCHCH fl 1 THna 
6B2ll 3anepTa no KaTOAY ·nono>KnTenhHhiM cMemeuneM. oT TOI<a, npoTe-

· _ Kawmero qepe 3 pe 3HCTophi R 5 II R 3 • 0AnoopeMenuo 3To uanpHmeuue 
lfepe 3 pe 3HCTOP R 1 3apnmaeT eMKOCTh C 1 • llpu~pAalfe curuana 3anyc
Ka cooToeTCTBYIOII.leii nonHpnocTn um1 uamaTHH KnoriKK KH1 ua ynpao
JlHIOII.lYIO:'. CCTKY. J!. 

1 
nocTynaeT nonOJKHTeJlbHI>.IH HMnynh~ ~. OTnnpaJOII.lHH 

naMny. HMnynhC nonOJKHTen.J:>HOH nonHpHOCT'n c AHHOAa n 1 . noAa.eTCH ---
qepe3 C ~ . Ha CeTKY rnpa:poHa !1 ~ H 3anycKaeT· ero~_prpaii~.lfCHHbie 
BeJlHlfHHbl 6J10KHpOBOlfHbiX eMKOCTeH B UCnHX aHOAa H 3I<paHHOH.CeTKH, 
a . TaKJKe AOCTaTOlfHO: 60J1blliHe. BeJlHlfHHbl pe3H.CTOpOB B. 3THJ{ uenHX 
n03BOJlHIOT npe,ri,oxpaHHTh naMny OT BbiXOAa H.3 CTpOH npn' cnylfaHHOH 
noAa'le ua · ee. c·~·TK.Y HMnynbca 60JlblliOH AJlHTe-~hHOCTH, nu6o HCAO- . 

nyCTliMO BbiCOKOH lfaCTOThl nOBTOpeHHH. 

3 
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KaK rroKaJanu U3MepeHuH, .u.aiKe He6onLuioii 
" y. • ·' 

a .u;erru CeTKU TUpaTpOHa IIpU ·IIOJIO~UTeJihHOM CMe 
pe3KO COKpaTUTh 3a,l1.ep~KY TUpaTpOHOa ,lJ.aHHOr.O T 
3eMIIJIHpoa /1972 r. abiiiYCKa/ a ,!J.Ba-Tpu·pa3a, Y I 

6onee qeM Ha rropH,!J.OK. ToK ycTaHaanuaaeTcH IIOJ 
Rs , rrpu. 3ToM: HarrpH~eHue Ha. ceTKe Mano-MeHHe· 

rrpu U3MeHeHUU TOKa OT 0,2 )1.0 20 .Ma/. Pe3UC 
Jamumae.T CXeMy OT ,lJ.eHCTaUH 'o6paTHOrO UMIIYJibCa 
TbiBaHUU TUpaTpOHa. 

0TpuuaTenLHoe cMemeHue Ha ceT:Ke He rrpuao 
3a.u.ep~Ku u noniMY ace xapaKTepucTuim OTHOCHTCH 

TeJihHOrO CMell.\eHUH ITO CXeMe puc. 1. . 
Ha puc. 2 rrpnae.u.eHhi KpuaLie Ja.u.ep)I(Ku aceii ' 

t 
3 

a·.JaaUCUMOCTU OT· TOKa CeTKH_ TUpaTpOHa 'J C~ 
HarrpH~eHuu Ha ero aHo.u.e 15 Ka, u pa3HhiX 3Haqem 
aHo.u.e ·6B2Ii ·ua.ir.. 3a.u.ep~a cxeMhi .o6ycnoaneHa 
TPOHOM, Ja.u.ep~Ka aceii uerru JarrycKa rrpu rro.u.aqe u 
ToqHo KPYThiM llJpoHTOM /1-3/ HceK cdcTaanHth6-8IJ 
.IIOJIO~ii:Te.nhHOH IIOJIHPHOCTU. Ilpu JarrycKe OTpuua TeJ 
Ja.u.ep')KKaaoJpac·TaeT mi 8-10 HceK Ja cqe:r TpaH~Iil( 

KaK au.u.Ho -~ u3 pucyHKa, H:aqaJihHhiii yqacTo 
. . 

IIa,lJ.eHUe 3a,!J.ep~KU IIpU CeToqHOM TOKe, COCTaaJIHIOIU 
U,!J.eT )J.OaOJihHO IIOJioruii. yqaCTOK C ·MUHUMallbHOH 3 
rrpu JcT-10-20ai • . · HuTepec_Ho, ..fTo .u.a~t: :npri 
He a03HUi<aeT CaMOITpOU3aOJihHOrO cpa6aTbiBaHUH.Tl 
TUlia,< a JIUlllh IIOC~erreHHO pacTeT aHO,lJ.llhlH TOK ri"pe 

Ha puc. 3 rrpuae.u.eHa Jaaucu}.fOCTh Toia aHo.u.a 
paJJiuqHhiX aHo~·HhiX IIarrp.fDKeHuHx 'i:upaTp~Ha: Crrn 
aHO,lJ.aTupaTpouoa ai.mycKa 1972 r., IIYHKTUpHbie -

B cx~Me c ceToqHi.IM TOKOM xapaKTepucTuK 
TJipaTpOHOa. ITO 3a,!J.ep~Ke rrpaKTUqeCKU COaiia,!J.aiOT, 
lliOH pa36poc. pa3JIUqHhiX 3K3eMIIJIHpoa, a ITO TOl< 

pa3nuqaiOTCH .u.oaoJihHO CHJihHO. TeM He Menee, a on 
I i · = 1-5 Ma/ ~oK. aHo.ria aenuqimoii 0,2-0, 

CT- ·. ' · · 
rrpu_eMJieMhiM, oco6euuo a pe~uMe MHoroKpaTnoro 1 

JIH/ cpa6aThiBanuH TupaTpoua, Kor.u.a ace paauo T·p« 
. ahiCOKOrO HaiipH~eHUH ,!J.OCTaToquo 60JrhlllOH MOIUH 
UCTOqHUKOa !IiiTaHUH', o6ecrrequaaiOII.\UX 3apH,l1.. eM 
n;eiiU TUpaTpOHa, reuepaTOp abiCOKOaOJihTHLIX · UMII 

s~,. 
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KaK noKaJanu UJMepeuuH, ,n;a:>Ke ne6onhiiiOH TOK, npoTeKaro~uii 

.B u;enu CeTKU TUpaTpOHa npu nOHO:>KUTeHhHOM CMe~eHUH, nOJBO.rf.HeT 
peJKO COKpaTUTh Ja,n;ep:>KKY TUP!l.TPOHOB ,n;annor.o TUna: y HOBhiX 3K-. 
Je.MnHHpOB /1972r. BhlllYCKa/ B ,n;:Ba-TpH p(l.3a, Y CTaphiX /1965 r/ -
6onee qeM na nopH,n;oK. ToK ycTanannunaeTCH no,n;6opoM peJucTopa· 
Rs, npU.JTOM nanpH:>Ktmue Ha CeTKe MaHO MeH.HeTCH /19;22 BOHhTal\.· 

npu UJMeli:enu~. TOKa. OT 0,2 ,n;o 20 Ma/. PeJucTop'R 9 · Tuna TBO 
Ja~u~ae.T CXeMy OT ,n;eiiCTBUH o6paTHOTO UMnynhCa CeTKU rrpu cpa6a
ThiBaHUU TUpaTpOHa. 

0Tpuu;aTenhHOe CMe~CHUe na CeTKe He npUBO,D;UT K .COKpa~eHHIO 
Ja,n;ep:>KKU U nOTOMY BCe xapaKTepUCTUKU OTHOCHTCH K cny:t~aiO nOHO/KU-
TeHhHOrO CMell(eHUH no CXeMe puc. 1. . . 

. Ha puc. 2 npJi:ne,n;enhi KPUBhie Ja,n;ep>KKu nceii cxeMhi 'renepaTopa 
t J B·.JaBUCUMOCTU OT· TOKa CeTKU TUpaTpOHa 'J CT. npu nOCTOHHHO.M 

nanpHJKenuu · na ero ano,n;e 15 KB, u paJHhiX JnaqenuHx .nanpH:>KeuuH na 
ano,n;e ·6B~II 'Ua.ir.. 3a,n;ep)I<Ka cxeMhi o6ycnonnena B oc~m:uioM Tupa·
TponoM, Ja.n;ep:>KKa nceii u;enu JanycKa npu no,n;aqe uMnynhca c ,n;ocTa
Toqno KpyThiM $pOHT9M /1-3/ HCeK COCTaBHHth 6-8nceKnpif: UMnyhhCe 
.nono:>Kine.llhnoii non.HpnocTu. Hpu Jany<;:Ke oTpuu;aTenhHhiM nMnynhC9M '1 

Ja,n;epiKKa noJpac·TaeT mi. 8-10 nceK Ja cqeT Tpanc$opMll.Topa ·r . 
. . . . . . . • pl 

KaK nu,n;no · uJ pucynKa, naqanhHhiii yqacToK: - oqenh peJKoe 
na,n;enue Ja,n;ep:>KKU npu ceToqnoM ToKe, cocTaBnHro~eM· ,n;onuMa, JaTeM 
u,n;eT ,D;OBOHhHO nonoruii yqacTOK C ·MUHUManhHOH Ja,n;epmKOH 50 HCeK 
npH.' 1cT-10-20aT • llnTepec.no, ..:n·o ,n;a:>K<: rrpu TaKOM TOKe CeTKU . .,. 
He BOJHUKaeT CaMOITpOUJBOHhHOrO cpa6aTbiBaHUH TU'paTpOHOB ,n;annoro 
nma,' a HUIIIh noc'Tenenno pacTeT ano~HhiH ~()K B pe:>KUMe noKo$1 1aT . 

. Ha puc. 3 npune,n;ena JaBUCUMOCTh TOKa ano,n;a OT TOKa CeTKU npu 
paJnuqnhiX · ano~·HhiX H:anpH:>Ke:HuHx TupaTpona. CnnoiiiHhie ~unm1 ~ TOK 
ano,n;a TUpa TPOHOB BLmycKa 1972 r.' nyHKTUpllhie - 1965 r. . 

B cxeMe c ceToqni>IM TOKOM xapaKTepUCTUKU CTaphiX ,II HOBhiX 
Tupa Tponon ·no Ja,n;epmKe npaKni:qecKu conna,n;aroT, ucKnroqa.sJ ne6onh
rnoii· paJ6poc · paJnuqnhiX 3KJeMnnHpon, a no TOKY B pc/KJIMe .noKOH 
paJnuqaiOTCH ,D;OBOHhHO CJIHhHO. TeM ne Menee, B OIITJIMaHhHQM pe:>KUMe 
I 'J · :: 1-5 Ma/ TOK ano,n;a nenuqimoii 0,2-0,3 · Ma oKa.JhiBaeTcH .· 
npu~e1neMhiM, oco6enno B pe:>KH:Me :MnoroKpaTnoro /Ja u;uK.iiyctwpuTe
nH/ cpa6aThiBaHUH TUpaTpona, KOr,D;a BCe paBHO T'pe6yiOTCH UCTOqHUKU 

· BhiCOKOrO nanpH:>KeHUH ,D;OCTaToqno 60JJhlliOH MOil(HOCTU. Ilpu nanuquu-. 
UCTOqHUKOB nuTaHJIH·, o6ecnequnaiO~UX Jap.H,D;. eMKOCTeH B aHO,D;HOH 
u;enu THpaTp6Ha, renepaTOp BhlCOKODOHhTRMX JIMITYHhCOD, co6paHHhlH 

5;:. 
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ITO· CXeMe, H306pa:>KeHHOH Ha pHC. 1,. MO:>KeT pa6oTaTb C qaCTOTO.H 

30-50 ru H 6orree. IIpn HanpH:>KeHHH mi. aHo~e 6B2H rropH.n;Ka 1 KB 

H Bbiiiie ,lJ;ITHTeiTbHOCTb 3arrycKaiOI.l{ero HMITYITbCa /pHC. 1, CITeBaBBepxy/ 

MO:>KeT 6biTb COKpal.l{eHa ,!1;0 20-25 HCeK, ITOCKOITb.KY .n;'aiTbHeHIIIee 'yBeiTH-
' . 

qeHHe ,lJ;ITHTeiTbHOCTH He ITpHBO)J;HT K 3aMeTHOMY COKpal.l{eHHIO B 3a,n;ep:>KKe. 

B ncxo,n;HOM cocTOHHHH ·rraMna 6B2II 3arrepTa I Ucn- 20-25 B/ H npn • 

TaKHX KOpOTKHX HMITYITbCaX 3anycKa cpe,n;HHH pacceHBaeMaH rraMITOH 

M'omHocTh HeBerrm~a. KaK noKa3arrn ncrrhiTaHHH, H30ITHUHH :JrreKTpo,n;oB 

rraMITbl )J;OCTaToqHO BbiCOKa - rraMna pa6oTaeT npH aHO)J;HOM HanpH:>KeHHH 

,!1;0 3 KB. IlpH llOBbiiiieHHOH BITa:>KHOCTH B aTMOC!)lepe B 3TOM crryqae 

nHor.n;a B03HHKaiOT npo6on B rraMnoBoii naHerrbKe, ncqe3aiOI.l{He nocrre 

nporpeBaHHH cxeMhi. BerrnqnHa eMKOCTH C 2 B aHo.n;Hoii uenn rraMITbi 

MO:>KeT 6biTb' COKpal.l{eHa npH He'o6XO)J;HMOCTH ITO KpaifHeH Mepe B,lJ;BOe 

C COOTBeTCTBYIOIUH.M yBerrnqeHHeM 3a,n;ep:>KKH THpaTpOHa Ha 2-3 HCeK. 

CoKpa~eHHe BerrnqHHbl orpaHnqnTeiTbHO,ro conpoTHBITeHHH 'R' 9 'ITH~O ero 

HCKITJOqeHHe, He npHBO)J;HT K 38.MeTHOMY yMeHbiiieHHIO 3a,n;ep:>KKH. He 

06Hapy:>KeHO TaK:>Ke 3aBHCHMOCTH )J;ITHTeiTbHOCTH !)lpOHTa BbiXO)J;HOrO 

HMITYITbCa OT. TOKa ceTKH THpa TpOHa. 3aBHCHMOCTb 3a,n;ep:>KKH OT Han pH

:>KeHHH Ha aHO)J;e THpaTpo:Iia rrjm Uarr!? 1 ~B H 'JeT·!? 0,2 Ma BeCbMa 

crra6aH: OHa ~OKpal.l{ll:eTCH Ha 2-5 HCeK ITpH yBerrnqeHHH U an OT 5 ,!1;0 

25 KB B 3aBHCHMOCTH OT 3K3eMITITHpa. 

XapaKTepHO, '<no y. BCeX HCllblTaHHbiX THpaTpOHOB ,n;aHHOrO THITa 

KaK HOBbiX, 'KaK H CTapbiX, C pOCTOM TOKa 'f CT yMeHbiiiaeTCH pa36poe 

B BerrHqHHe 3a,n;ep:>KKH /,n;:>KiiTTep/, )J;OCTHraH 3HaqeHHH, . MeHbiii~rO 
1 HCe_K y:>Ke npn I CT = 2-3 Ma. B pH:>K .. S.YCTpOHCTB 3TO o6CTOHTeiTbCTBO 

MO:>KeT OKa3aTbCH peiiiaiOil{HM. / _ 

' . 
Pnc. 4. OcunrrrrorpaMMa BhiCOKOBOITbTHoro HMnyrrbcau =:15KB,"[ =2Ma. 

· aT CT 

8 

· .. j.-

Ha pnc._ 4 npnBe.n;eHa ocunnrrorpaMMa BbiCOKOBOJ. 

/!)lpOHTa/ aMITITHTY,lJ;OH 15 KB, rro,rryqeHHaH Ham):>KeHHeJ 

COB IT,PH 'J = 2 Ma. -: 
· · ·CT · . 
,!l;Ba wecTHKaHaiTbHbiX reHepaTopa, co6paHHhie 

B pe:>KnMe Uan = 2,5 KB, JeT= 3 Ma pa6oTaiOT 6e3oTK~ 
HHe ro,n;a CHaqarra B ycTaHOBKe Ha CHHXpo!)la30TpOHe,, 

HCITbiTaTeiTbHOM CTeH.n;e 60ITblliOH CTpHMepHOH KaMe] 

3anycK 600 KB reHepaTopa. 

Jiumepamypa 

1. A. T.Mamrowuu, B. T. Mamrowuu, P.tPupKoecKuii, M .. 
IIT3, 2, 119 /1968/. 

.2. ,l(.AKmou, ,[(. Ceurftm: Fa3opa3p.ROHble /zaMnbr c xo. 
Ilepeeoo c auzAuiicKozo. H3o. "3uepzu.R ". M.- JI, 

3. P.F.Acmeaijamypoe, A.M.EaAOUH, C.F.EacuAao:; 
B.H.Heauoe, B.A.KpaMapeHKO, H.tP.KoAnaKoe, A. 
B. T.MamrowuH, F.JI.MeAKYM08,. B.A.CMujmoe, M .. 
M.C.Xeacmyuoe. Ilpenpwtm OHJIH, P13-6184, 197 
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· 25 ceum.R6p.R 1972 zoe 
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pa6oTaTb c qacTOTO.ii 
~e 6B2Il nopH,IJ;I<a 1 KB 
/pnc. 1,cneBaBBepxy/ 
.Ky ,tianhneiirnee yBenn
Kpa~eHHIO B 3a,IJ;eJ):>KKe. 
U ·. 20- 25 B/ H npH • en·· . u 

paccenBaeMaH ~aMnon 
H30llHUHH JlleKTpO,IJ;OB 

H aHO,IJ;HOM HallpH:>KeHHH 
occlJepe • B JTOM cnyqae 
Ke; nc'lJe3aiO~He nocne 

aHO,IJ;HOH uenH naMllhl 
o Kpaiineii Mepe BABOe 
apaTpona na2-3 nceK. 
LHBlleHHH 'R. 

9 
, llH~O ero 

• rneHHIO 3a,IJ;ep:>KKH. He 
LH cPPOHTa BbiXO,IJ;HOrO 
Tb 3a,IJ;ep:>KKH OT HanpH
u'JCT'!? 0,2 Ma BeCbMa 
ellH'lJeHHH U an OT 5 ,IJ;O 

1aTpOHOB ,IJ;aHHOrO THna 
yMeHbrnaeTCH pa36poc 
3Ha'lJeHHH, ·MeHhlli~ro 

'B 3TO 06CTOHTellbCTBO. 

mhcau · =:=15KB,'[ =2Ma. 
· aT CT 

1 

Ha pile. 4 npnBe,IJ;ena ocunnnorpaMMa BhiCOKOBOllhTHoro HMnynhca 
/clJponTa/ aMllllHTY.IJ;OH 15 KB, no,rryqenHaH nam):>KeHHeM· 25-30 HMllYllb· 
COB ll.PH '/ = 2 Ma. · CT · 6 ,!J;Ba rnecTHKananhHhiX renepaTopa, co paHHbie no cxeMe pnc. 1, 
B pe:>KHMe Uan '= 2,5 KB, JeT= 3 Ma pa6oTaiOT 6e30TKa3HO y:>Ke B Te'lJe
nne ro,IJ;a cnaqana B ycTaHOBKe na cnnxpociJa3oTpone ,/3 I , a 3a TeM na 
HCllbiTllTellbHOM CTeH,IJ;e 60llblliOH CTpHMepHOH KaMepbi, OCy~eCTBllHH 
3anycK 600 KB renepaTopa. 
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