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BaeJieHHe 

H~~o~HM pa6oTaM Ha ~HHeHHOM HH~~OHHOM ycRopHTe~e AHY-30 

/I/ HeHSMeHHO COnyTCTByiDT He~OCTaTC~aff ~o~rOBeqaocT:o 3MHTTepa a~eR
TpOHOB H HeecTeCTBeHHO B.biCORHe TpeC,OBa.HHJl R "HcRyCCTBY onepaTopa" 

Ra.K TipH TIO~y'tleHHH SBJJ;a.HH.UX napaJ..leT!IOB nylllia Ha B.biXO~e 3JieRTpOHHOi! 

nyunm 8IIJI /2/ noCJie sa.MeH.bi 3MHTTepa, TaR H npH .n;a.rrmefirneii ero npo

BO.n;Re CRBOS:O yci~OpHTeJI:OHhlil Tpa.I\T. J:iliiHBJieiUIIO BOSMOJKH.biX npH'tlllH 3TOrO 

Ha OCHOBe HMeiOII.lHXCJl 3RCTiepmAeHT~:OH.biX ~amnnc I1 TIOCB.ffiiieHa npe,IJ,Jiara

eMaJI pa6oTa. 

HCXO.nHaff CkiTYa.Illi.fi 

Ha ORCli,TI;HbW TepM03MllTTep, Har[;)eBaeMUi1: BOJII4JpaMOBOit CTillpa..JI:oiO 

C pery~HpyeM.bUVI TOROM J Hal<, nep~O,II;VIti8CRll TIO,n;aeTC.fi QTpiDJ;aTM:OH.blit 

CHHYCOH,Il;a.J:tDHOi:i Q)OpMI:i HMrry~:OC B.biCOEWrO RaTip.r.r;lteHHJl 'tlepea HMnyJI:OCHhill 

TIOB.biiiiaromllit aBTOTpaHC~OpMaTOp /
3/ C K03~ll~HeHTOM Tpa.HCWOP~~llli 

K=II oT n:cToqaHRa pery~apyeMoro :v.w.nyJI:ocHoro HanpHJKeHIDI LL HMn. 

B1I6op H800XO~HMOrl B8JIHtiHH.bi (L IDJ.II OT HYJIJI ,II;O MaRCllMaJI:OHOro 8Hatre-

HHJI npon:cxo~HT sa ctreT ~1aBHoro H~MeHeHHJI sap~oro Hanp~eHl~I nw

Taro~ero B.binp.mvmTeJLF.r lL sap. O~E:HRa RatrecTBa padoT.bi aMHTTepa Be-

.n;eTc.H l'IH,TI;Yl~IJ;HOHHHM ,n;aTtiiDCOM TORa 'J ,Il;T Ha y,n;aJ.reHHH 3 6 CM OT 

BHXO,ILHOrO OTBepCTH.fi ~Ma.MeTpOM 60 UM: B saseMJISHHOM a.HO,II;e :r:ryiilliH.:. 

Ta.KHM oopasoM, cTaa:,n;aprnuii Haoop ~~amrLIX npH pa6oTe 3IIJI BKJIIotraeT 

B ce6a BeJIHtiHH.bi ':J HaE, lL sap , : Ltmvm, "J ~T, K = II. 

HsMepeHHJI 3HeprHH 8JI9I\TpOHOB H npOCTeilmar.r rviO.II9JII:> nylliKH 

EoJiee noJIH.biMH JIBJimoTcSl HeMHOL'otrrrc,;reHHHe (oRo.Jio co•rHH) Haoop.bi, 

, HSMe-

peHH.biM 90-rpaJJ;YCHhiM Mai'HHTHbU,1 atraJI:VI3aTOpOM TI.PH HCTI.biTaHllHX ::JTIJl. 
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Ex ,IJ;aHH.ble n MCTIOJib3yiOTc.s: npa ,IJ;a.JIJ>Heiiumx paccyl:meHM.FIX, KoTopwc 

MO»>O ClWIO 6.bl 1I308JKa.Tb, IDA8.H B 3ILJ1 ,ll;aT'lliKil TOKa 8MHCC1IH M aMI17IVI

TY,I\.bi B.biCOKOI'O HanpiDK9Hlti.H Ha 8MHT~~epe, T. e. pacTIOJiarM BOJibT-aM

nepH.biMH xapaKTepHCTVIKaMH nymKVI. 

IlepBOHa'laJibHa.H TIOilliTKa BOCCOSnaTb TIOCJI8,n;HHe, TIOJib3Y.HCb ynor.m

HYTOH COTH8H ,Il;OTIOJllie:mnu: Ha6opOB , ycnexoM He YB8H'laJiaCb. 

ITocKOJibKY KOHCTPYKUVIH sJieKTpo;~oB ::liiJI pac'illTa.Ha ,1J,.7I.fi SHeprinr 

300 KSB, no 'l8THpeM MM810liU'IrJIC.H ,n;JI:I STOll 3H8pi'l1H 3I\CTI8pk'lM8HTa.JibHHM 

TO'll\cUM O.biJia Ha.E:.n;eHa 3aBHCl1MOCTb ::to8QXl}IDJ;M8HTa Tpa.HCWOpMaiJ;Hl1 K OT 

TOKa ~ ,IJ;T, K03(W)IDJ;118HT Tpa.HCiPOpMa,wiM XOJIOCTOI'O XO,ll;a K 0 = I8 

H 'leT.blpe sHaqeHHH Kamymeroc.s: BHyrpeHHero conpoTHBJieHH.H Ha B1IXO,ll;e 

ID.myJibCHOI'O aBTOTpa.HCWOpMaTOpa ~I, ( 1) npH H3MepeHHWC 3HaqeHMX 

TOKOB (pRe. I, KPHB.ble I M IO). TaKHM o6paaoM, oKaaa.n:ocb B03MO~HM -
BOCTIOJib30BaTbCH npOCTefuue:H MO,Il;e.JibiO, COCTa.BJI8HHOH H3 "H,IJ;eaJibHOI'O" 

aBTOTpa.HCcpOpMaTopa C KOS<l4>HIJ;VI8HTOM Tpa.HC({>OpMa,uHH Ka H 8I'O Harpy3KH 1 

113 ,IJ;BYX TIOCJI8,IJ;OBaTeJibHO BKJIIDq8}lli1lX p83HCTOpOB - ftt(~) H f(_:y~ 
IloCJie,IUiee onpe,D;eJI.H8TC.ff KaK OTHOI1.8HH8 3Hepi'Hli K TOKY nytiKa B MaK-

CHMylJie ( 'J ~..t. ) 

IlHKOB08 3HaqeHH8 8H8pi'k'U1: SJ:eKTpOHOB Ha BWCO,IJ;e rryiilKH 

E :::.: lAUt,LIM..- ~~o ~ 'J c..t R l ( 1) 

r,IJ;e 'J 7 .-t . .' fC t ( ~) :::::. U..-u -- nWJ;eHHe HanpiDKeHHR Ha aBTOTpa.H-
0 (l.f) ICc Uu.k~' -lE f 

cg)opMaTope, a t"<- ;_ J ;::::. ? j ~ npH E = 300 KSB. 

iJ?aKTHqecKOe 3Ha'l8HH8 K089Xi)lXW"I8HTa Tpa.Hc!lJopMa,wiH npH 3a,IJ;aH

HOH SHeprHH CB.ff3a.HO C TOKOM B.blpH.lK8HH8M 

)C:: teo/EI :::. . lCciE/ - (cM.p!!c.I,Kpi!Blle 2.;.9) 
UAr-tlEf J-:t/ p_J ~) ~E{ 
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OocyxmeH:ue pesy4eTaToB 

!IpH HaHeCeHHil 3KCIIepHMeHTan:OHHX TOqeK (p:uc. 2) Ha C8M8HCTBO 

BOJ.I.OT-aMIIepmnc xapa.KTepHCTmt, no.rryqe:-rHHX C IIOMOm:DIO MO,IJ;8J.rH, BH,IUIO, 

qTo TOK t:J ,n;T B KaJI\ll:OM CJIYqae, KpOMe peiiWMa E = 300 K3B, HIDKe 

OjiW,IJ;aeMOI'O ~e,t . Ha3Ba.B OTHOlil8Hlle aepBOI'O EO BT0p01.1y rrpospaq

HOCT:OIO aHO,Il;HOI'O OTBepCTHH M 0003Haqns 0YKBOH IT, MO~eM yOe,IJ;ilT:OCH, 

qTo rrpospa~OCT:O 3aBI1CHT OT 3H8pi'HH ~ B03pacTaeT OT 0,4 ,IJ;O e,n;HH~ 

np:u YBeJI:uqeHHR aHeprlUI oT eTa ,IJ;O TpexcoT xaB (pRe. 3). TaKRM oopa

soM, ,IJ;aJite np:U HOMHHM:OHOH IIID\OBOH 3H,3pi'I1R 300 K3B B Ka.r.QJ;OH IIOC.biJIRe 

ITO Mepe HapaCTa.HHH Haii~eHRH B HMITY.I:oce(HMIIyJI:OC HMeeT. KOJIOKOJI006-

pa3HYI0 WO.PMY) npo:ucxo,IJ;RT 6oM6ap,IJ;npo::ma a.HO,IJ;a aJieRTpOHaMH c y,IJ;eJI:O

HOH IIHKOBOH MomnocT:OIO nop~a 500 KBr. BepOHTHOCT:O pac~eHHH Ma-
• 

Tep:uana aHO,IJ;a B03pacTaeT IIO Mepe yM8H:Oill8HIDI IIHKOBOH 3H8pi'RI1 sa 

cqeT CH~8HIDI npospa~OCTH. 3TO O,IJ;Ha il3 B03MO~RX IIpRqHH H8,1J;OJII'O

B8~0CTR 3MHTTepa. Ha6.7.[IQ1J;aeMaa B 3II.li pesoHa.HCHM 3aBHCHMOCT:o t:J ,IJ;T 

OT fj Ha.K T~e MOJK8T OO'.bHCHHT:OCH "Ha.Iey'II.biBa.HileM" MaKCilMyMa 

rrpospa~OCTil il3M8H8HI18M HarpysKH. AffirmvmqecKOH ~e KO.JIJIHMa.IJ;lleii Ha 

aHO,IJ;HOM OTBepCTHR MOJKHO O.blJIO O.bi IIOIIhl~~aT:OCH OO'.bHCHRT:O R pH,Ii; H8COOT

B8TCTBHH pacqeTHRX I1 HaOJIIO.n;aeM.biX OCOCieHHOCTei1: TipOBO.n;KR IIyq:Ka B 

JlllY-30. 

IIp:wme,IJ;eHH.bie Ha puc. 4, 5 saBMCI1Mc1cTu K oT R ~..L l1'.11JIIOCT-

pv.rpyroT ItaqecTBeHHo rrpRro,IJ;HocT:o Mo.n;eJI¥:. Ha pRe. 4 .n;.wr onpe,n;eJieHRH 

f(_QI..t..- ilCIIOJI:030Ba.H TOR ,n;aTq:URa 'j ,Il;T, 3,IJ;8C:O JIRIII:O 0003HaqeH

Hll8 RpyJKKaMH 300-Raliiue TO~il ynopH,D;c qeHhl. Ha puc. 5 rrpa.KTuqecK:u 

B8C:O MaCCilB paCTIOJIO.XteH B,IJ;OJI:b HCROMOH JIHHllll C oqeB:VI,Il;H.biMll OlllilORaMil 

IIpil il3MepeHIDIX I1 B.biqilCJI8Hl.LHX. 
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Ha pHc. 6 rrpHBO,IJ;HTCH xapaK repHillrl II.PHMep ''ncRycc'rBa orrepaTopa'~ 

H3 lW'l'OpOl'O C.JI8,IJ;yeT, tiTO CTpervlJ18H 18 yBe.JUJtUITh TOR t:/ ,ICT (I\pHBaH I) 

BapbHpoBmn.reM Lt HMrr H 'J Hill\ Be,n;eT R H3MeHeHH.F.llv'I sHep-

nm (HarrpHMep, OT 240 ,rr;o 300 KSB) H OKOHtraTeJIJJHOlwfY B1IOO.PY pe.lKHMa, 

Cyii.t8CTB8HHO OTJUI'llaiOIUerocJI OT OIITMUEW1hHOrO. .8 CB.H3H C 9Tl1M OCTa

e1'CJI Ha.TI;8.HT:OC.IT, 'llTO EO BHOBh C03,Il;il.Ba8wlOii B HaCTO,rrmee Bp8M.H rryi.UEe 

6o.~1hu.ryiO tiaCTh H8,Il;OCTaTIWB 3IDI y.n;acTCSI ycTpaHHTh. 

iillTO.P o~aro.n;apeH B.C.~~~=OMY 3a rro.n;roTOBRy aH~H3aTopa, 

JI. A.I',lepRyJroBy H C. JI.lli:aTOHOBy 3a ~~py.n; ITO H3M8.P8HI1Rl( 9Hepr.UH 

9JI8RT.POHOB. 

• 

I. lhx.PYlilllH lO.II., !vlaTopa H.I,,I. YY?H, I973, T.IIO, B1III. I, c.II5 

2. MaTopa 11.hi., MepRyJIOB JI.A. OHtTI.:, P9-I0670, .llyc5Ha, I977. 

3. Ma'l'opa l!J.Iv1., Ivlt:~TeJIH ... klH FJ.lt.; CfH B1HI L.A. A-.C. (·n;~c;~n /CCCP/ • 
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Pvrc. I. 3aBncvrMoCTII pea.JI:oHo I1Meromero MecTo ROSCfY.Jvll.J;IIeHTa 

TJtaHCcj)OpMB.IJ;lii1 K aBTOTpaHCgJOpMaTOpa 3Ili1 OT TORa 'J 8JI 

.II).Lli pa3JIVItruhiX B8JIH'U1H 8Heprm: B MaRCID,zyMe MMIIyJI:OCa HanpHJKeHVIS:I. 

(I - 300 RSB, 2 - 280, 3 - 2CO, 4 - 224, 5 - 200, 6 - 1?5, 
7- 150, 8- 125, 9- IOO). 

3a.BHCHJ\1:0CT:O BbiXO;J:l;IIOrO BHyTpeiHero COITpOTI1'BJI8H:ki.ff OT TORa 

8MUCCI1H 'J 8.JI (Rp1IBM IO). 
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Pvrc. 2. CeMelicTBO BOJI:&T-a.MnepHhiX xapaRTepHCTviR 3ITJI. 
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(A) (E) . 
FMc. 3. Tipospa~OCTb aHO~a IT He OCTaeTCH TIOCTOHHHOH ~q 

SJiei~TpOHOB c pa3JIMmi.biM11 sHep::'H.fiMll E (A). 11crroJib3YH ~aHHhie 

o;n;HOI'O H3 IJ;vU\JIOB ll3MepeHIDI, :IpOBe~eHHbiX 6e3 3aM8Hhi 8MllTTepa, 

MO~O y6e~l!TbCH, qTQ rrpospa~IOCTb aHO~a pacTeT rrpro~epHO 

JIHH:fiHo c 8HeprHeH (E). 
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FMc. 4. MsMeHeHHH Rosw:lJm.vier:Ta Tpcm:ct;llo pMaD;HH K Har;m,n;Ho 

'( Q ) CBH3a.Hhi c "corrpoTt-IBJieFJieM rrytUta" JI:Hlilb rrpvr SHeprvrvr 

8JieRTpOHOB 300 R3B, eCJHI TipHHHTb f(SJI = E/ 'J ,Il;T 
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·P:uc. 5. 3aMeHa J ,Il;T Ha ~ICITpaBJI8HHOe 3HaqeHVI8 TORa IJ 8JI 

YTO~HeT xapaRTep CB.FI3H BHe 3aBI1CMMOCTM OT 8Hepr~UI. 



PHC. 6. M.rrlrJ.OCTpa:IJ;NISI '' HCKYCCTBa 

onepaTopa'! 

YBe~HqHBaH mrrry~I>CHoe 

HaiipJDK8HH8 HH II8pBH"CffiO~ 

OOMOTK8 aBTO~~pa.HCg_}opMa

TOpa LLIL , onepaTop 

KOHTpO~HpyeT TOR :; ,Il;T 

(Hvr.mriDi rpa~-frm) • 
B c.nyqae BH,IJ;:11vlbiX OTKJIO

H8Hllll 'J ,Il;T OT OiKH,n;ae-

MOI'O OIIepaTOp Bapi>H.R~eT 

TOR no.norpeB~Te~ 'JHax, 

:11Al 
E \,K3Bl 

250 

200 

150 
er 

IDD~---=,..------,----
?.0 25 30 U,.(KB) 

T.e. •reMnepaTypy 8MVITTepa (TO'ClKH LLJL= 25,5 KB II 

Ll:.n:= 28 KB). ITOBhUIIeHIIe TeMnepaTyphi yBe~H'tlHBaeT 
TOI-\ ~~A) , HO Be,n;eT K CHHjK8HH10 8H8pi'IU1: 8JI8KTpO-

HOB E (K8B) (BepXIU.ID rpaqnm). O,n;t-Ia.KO CTO~:O 3Ha'ClH

T8JII>H.b!8 CHM1t8HI1.FI 8HeprvrH MoryT OhiTI> oc5'1HCH8HH: JIHIIII> 

00JI88 3Ha'ClH'l'8JII>HhiM::k'l H3M8H8HliimvlH TOKa, npe,n;cTaBJI8H

HID.m Ha cpe~;H8M I'.QaQJID\8. JllimeHH.blli IIplii IIOBC8,n:H8BHOM 

pac50T8 ,IJ;BYX BepXHHX rpawllKOB, OIIepaTOp IIOAYqaeT OT 

3B~1 3a.HliDK8HHYIO B II pas - B8JIH'tliDIY TOKa(IT-npospatmOCT:O 

a.HO,n;a) H 3a.J3hliii8HH08 3HaqeHJii8 8H8pi'Hlii, B.bi'ClHCJIJI8M08 

yMHOilteHHeM LLA. Ha II. Ta.K, B padoqefrt To<me 

( UJL = 30, 7 KB) onepaTop qmKcHpyeT .n;a.HHh!e: 

'J ,IJ;T = 250 A, E = 337 K8B BM8CTO 'J 8~ = 260 A, 

E = 265 K88, T.e. OlliHOKa B OIIpe.n;e~eHllH 8HeprHH 

npeBh!maeT 25%. 
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