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Km:l'ieBofi npoCSneMott IIOBHil!eHH.IJ MOllUIOCTH aneKTPOHHHX _IlyqKOB B 
JmHeimHx . JIH,mrKUJrOHHHX YCitopHTeMX (JrnY) .IJB1ISleTCR YMeHI,meHJie IIOT8pI, 
qacr:zq B npouecce ycxopeHHR. Ilpw aroM, RBK noxasa1IJJ pacqere, ocoCSea
HO BBl!tHHM ORBSB7IOCI, C08,UBTI, HB m:one B'JIRY' T8K HBSHBBeMlrl!. ~ 1I8Ml'I
HSpm IlOTOK eneRTpOHOB, npH OCYmeCTBJI8JUll'f YCKOp8HH.IJ KOTOporo B JIBY
IlOT8pH B rpaKTe OKSBHBSDTCR asmea1>ml!IMJI. OiaaRo rrorepw enexrpoHoB 

•' 
MOryT 6HTI, BHSBBHH He T01Il,KO aen8Mmi8PHOCTI,D IIOTOK8, HO JIJ llJ)YI'J!MJIJ 

Ilpl!'llffl8MH, 0,ItHOI KS KOTOpmc .IJB1Ill8TC.IJ HeMOHOBHepreTHqHOCTI, BmteKTHPY
eMWC B JIRY' qacrmq~ Ilpl'I 9TOM non H8MOH08HepreTHtfflHIO!I no.npaSYM8B81IJJCI, 
qaCTJJitli~ 0118.DYJ)l!llffl H8 @OHT8 H CIIS,ne YCKO~tl1r0 l'lMIIY1II,C8 Ha.IIpJD!teIDIJi, 
IlpJIJ7IOSeHHoro K KSTOnY HCTOqHHRS 91I8KTPOHOB I• 

YMeCTHO 88M8THTI>, 'iTO YM8HI,fil9H1I8 ripooeHT8 H8MOH08HepreTJPJ
HlilC qaCTHU 88 cqer COKP8t11emm .D:1Il'IT8:JII,HOCTeA ~PORTS l'I crrana B BHCOKO
B01II,THHX (COTHH RB) CH1II,HOTOtffiHX YCTBHOBKSX,BOSMOSHO T01II,KO no onpe
.neneHHoro npe~ena~ npw ROTOPOM YR888HH1,18 ,nlfflT81II,HOCTH COCTSBJI.IJJlT 
IOO + 500 HC ;2-5,w Ta:Kmf oCSpasoM, norepl'f·qacTHU, oCSna.nall!llBX MeH1>m11MJ1J 
SHeprHJDffl B IDm8KTHpY8MOM m.my,n,ce 8Ji?POHOB B JIHY H, RBK C1I8,D:CT-
BH8, M8HI,llIHMl'I CROpOCTRMJI, H81'IS6eSHH • 

BliXO,ItHSR cpe,ItHHH MOllUIOCTI, IIyqKS aneKTpOHOB B yCKOpl'ITene 
JrnY-30 cocT&BJIJT 200 KBT npll' aaepro 30 MaB H imcrore nocwiox 50 "£'I!-. 
B CBJiSH C 8Tmr4 He,nonycTHMH norepH __ IlyqK8 ,nase H8 ypOBHe IlpOII8HT8, 

KOTOpHe IlpHBe,nyT It H8S81I8T81II,HHM 8RTHBl'Ip0B8HJIJD yCROpHTeJIJJ JJ TeJM]f'JeC
ROMY IlOBpes,neHJ!D ero 81I8M8HTOB. B oco6emio TRS81IHX YC1IOBIJRX 6y,neT H8-
XO,nl'ITI,C.IJ HaqaJll>HaR qaci1, JIHY-30, r.ne .nelcTBHe o~eMHoro sapa.na MaKcJJ
Mam,20 ~. 

O.nn BS HIH6011ee paIIJJOHS:JII,HHJC nyreft lfflRBJJ,namm IIOT8pI, Jl8MO
H08HepreTJJtDIHX qaCTHII, C1I8.nyDt!1HX HS ~poHTe H cna.ne JllMIIY:1II,C8 91I8RTpO
HOB, npe,nnonaraer BBe,nene B TPSRT nyq'a'a Bmco.ne ~CTOqHHR8 91!8KTPO-
HOB nmylII,CHOro MSI'HJl'THOro .ne<f>1teRTOpa 6 • . _ . 

Uem,n ,nltCCepTIIIJIJOHHCi pa60TH .IJB1Ill8TC.IJ reopeTJJ1i8CR08 l'I 8RC
rrepJJM8HT81II,HOe HCC1I8,UOB8JOre YC1IOBd ~OpMJlpOB8Hl'IR MOHOxpOM8TJJ1i8CROro 
rry,ma B c:wm,aoro,moM KCTOtJllJIRe eJieRTpoxi:>B; paspa6o-rKa JJ cos.nane ~H.Pr
po~e!OTBYJJl!e! CHCT8MH Yllp8B1!8HM C:WJThHOT01UIHM 81I8RTpOHHHM nyqKOM; 
~OpMJ!J)OBSHJle llJ HCC1Ie~OBB!llie MOH0XpOMBTJJ1ieCKOrO IIyqK8 C DOMOlllI,D STO! 
CJJCT8MI:I B CJJ1IJ,HOTOtJHOM lICTOinmlt8 8JI8ItTp0HOB. 

i' MHopa H.M. JJ .np. ~. I97I, T. 4I,c.I46~I47I. 



3neMeHT ynpaBneHHH IIY'IROM - MarID'!Tmrt1 necfineKTOP - ITOnyt:I86T 
rmTaHHe OT 6HCTponeflCTBYJOmero .IU3YXRaHaJU,HOro muiy'Jll,CHOro reHepaTO
pa/7,8(rrepBHil Ka.HM ero BRJI!llffi0TCSI O,IUiOBpeMeHHO c Ha'laJIOM @)OHTa 1™

nym,ca HCTOqHHK8 sneRTpOHOB H CBOe neflCTBH8 ORaHtraBaeT RPYTHM crranoM. 
B necfineKTope, npencTaBnmomeM co6ofl nBa rro1IYIIHmmwa, oTnen~HH!lX wyr 
OT WYrB y3Kl'!M paspesoM H coe.n;JJH8HHIDC C O,ItHOro KOHII8 rrorrepeqHOfl rrpo
BO.nRmefl nepeMHqKOfl, npOTeRaDT HMnyJII,CHli8 TOKH. CosnaBaeMHe 3THMPI TO
RaMPJ MarHHTHHe ITOM HanpaBneHH OT me,m R me,ra paspeaa H OTRnOHffiOT 
aneRTpOHH, cne,nyiomne Ha <ppOHTe, Ha BonooxnaJK.naeMHfl TOROITpHeMIDJK. BTO
pofl KBHan reHepaTopa BRmoqaeTCH o,ItHOBpeMeHHO c HaqanoM cnana mmym,ca 
aneRTpoHoB,H STR qacTHilli ycTparurmcR Ha rrpouecca ycRopeHHH aHanor:INHo. 
BepmHHa manym,ca aneKTpOHOB IlpOXOnHT ne<fineRTOp 6ecrrpeIISJTCTBeHHO, TaR 
KBR B 9TH MOM8HTH OH He SaITHTaH. nanee B pa60T8 ITORaaaHO, qTO ne~neR
TOp no,eH 6,Tb cornacoBaH C TPBRTOM ~OpMHpOB8HHH reHepaTopa H Har
PY3ROfl 9,ro. B KOHUS BBeneHHH HsnozeHU Tpe6onaHHH, KOTOp!lM noJDKHa 
ynonneTBOPflTb CHCTeMa ynpaBneHHH IIY'IKOM. OHH 38R1IIOqalJTCH B cnenYD
meM. 

ARcnam,HaH CWMMeTpHH ny-<!Ra sneKTpOHOB H ncex aneMeHTOB 
TP8RT8 Tpe6yeT H KOHCTPYRTHBHOfl CHMMeTpHH ne<fineRTOpa H BBKYYMHOfl 
R8Mepu. IlpH paapa60TR8 mmynbCHOro reHepaTOpa '6uno BUHCHSHO, qTO,BB. 
THpaTpOHHilX RaHana· ero He MOryT pa60T8Tb HB 06!eyll) Harpyaey 19,r2 • 
IloaToMy B ne~neRTOpHofl ceKUHH-peanHaoBaHo nBB oTneJU,HHX nei{uiexTopa, 
o6pameHH~ ~r R wyry nnH YMeHbmeHHH CBH8H ROJ>OTKO~BMHKaDUU™H nepe
M!lqKaMH 9,r • 3To, a TBKllte OTCYTCTBHe nocT8TO'IHO 60Jll,mOro ytl'8CTRB . 
TPBRT8 JillY nnH yCTBHOBKH necpneRTOpOB, orpaH1'ftllfno HX oceByD llpOTH~eH
HOCTb. KpoMe Toro, nmma ne~neRTOpHofl ceRumr orpaHINeHa HBJmtraeMcwu.
qioHHblX p88BH80K, TOKonpHeMHHKa, ycTpOflCTB 'AlrJJ llpOBO~H rKa, IlpO
MezyTRB w"ett~ Ha Bxone 'AlrJJ ~OpMHpOBaHHH IIY'IB8 H T.n. 12 • CnenoBa
TeJll,HO, H806XOnHMUe l!MIJyJll,CHll6 TOKH yrrpaBneHHH 6y"JIYT HSMePflTbCH COT~ 
HHMH 8Mrrep, T.R. B 9TIDC ycnOBHHX B08M0JIH() llpJ!MeHeHHe TOJII,KO onHOBHT
ROBoro aneMeHT8 OTKHOH8HHH. MHorOBHTROB!rl! necpneRTOp He npHMeBlCM B Ha
mHX YCHOJ3HHX HS-88 60HbrnOtt co6CTBeHHOfl HH.IJYRTHBHOCTH, ?¥e6ynmefl 60Jll,

mmc HBIJpHllteHHfl H orpaHMHBanmefl BpeMH HapacTBHHH TORS I. Heo6xon~
MOCTb ~OIJMl'POB8HHH MOHOSHepreTHqffOro IIY'IBB aneKTpOHOB BneqeT 38 co6ofl 
HSHOC8RYH.nHH8 BpeMeHa cpa6STHB8HWJ reHepaTopa, a cnenoBBTeJII,HO, llpif
MeHe~, B cxeMe ~opr.mpOB8HHH ln4IIYJll,COB TORS TBR H83HBBeMHX o60CTPHTe
.,refl 7 • BliCORBH H8'A8llHOCTb, Tpe6ynm8JICH OT reHepaTopa, H 6om,maH qa
CTOTB cnenOB8HM nOCHJrOR orp8HFIHBSDT pa6otJJJ8 H8rrpmt8HJ!'H 060CTPHTeieA. 
C aTofl TOqKH apeHHH Heo6xo.nnm paapa6oTRa n,a~ommenaHcm o6ocTpHTe
.,reft H CX8MH ~OpMl!pOBBHHJI ·mmyJll,COB B uenoM 81. 
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B nepnofl rnane "YcnOBHH ~opt.mpOBaHHH MOHOXPOMaTHqecKoro IIY'l
Ka B CHJrDHOTOqffOM HCTOqHHKe aneRTpOHOB" onpeneneHa CBH8b MeJK,IJY reo
MeTpnqecKHMH paaMepaMH H ~HaHqecKHMH CBOflCTBBMH OnHOBHTKOBOro Mar
HHTHoro ne~neKTopa npHMeHHT8Jll,HO R napaMeTpBM 8TOro HCTOqffHKa. ITpH 
9TOM paCCMOTpeHHe BOrrpoca O pacrrpOCTpaHeHHH mmym,ca ynpaBnHnmero 
TORa B IIH~HWHqecRofl nB:VXllpOBOnHofl CHCTeMe/,e<fineKTope) nnH ynpo-
meHHH pacqeTOB 6Hno paaneneHo Ha nBe qacTH I : , 

I) HccnenoBaHHe CBOflCTB neipneI<TOpa B 1tBa.3HCT~OHapHOM peiKHMe,T. e. ! 
Oilpe.I(eJI8.lil'l8 Heo6XO,lllWO.l!: Be.mrcmHH MaI'Hl'ITHoro IlOJI.il ll OTRJIOHJIIOIQeii cno
C06HOCTH; 

2) nccnenonaHHe BOnHOBHX cBoflcTB neipneKTOpa npH cnepx~c.9mJx qac
TOTax. PemeHHe aTOfl qacTH sanaqn naeT B08MOl!UlOCTb HBnTH MaI<CHMBilbHYD 
RJ)YTH8HY ~pOHTOB YIIp8BMDmHX HMeyJrDCOB. 

Ilonyt:reHH pacqeTHHe ipopMynu nnH_BeJmqnHU MarHHTHoro nonH B 
llHnHHWHqeCKOM ne~neRTope H OTKJrOHmomeff cnoco6HOCTH ero /I/. Pacqe
TH, BHnOnH8HHHe Ha 3BM, noKaSHBaDT, ~TO nnH nonHoro OTKHOHeHHH Ha 
nnHH~ I5 CM rr:v,rRa aneKTPOHOB c HaqaJU,HllM·pa,zmycoM I CM, aHeprHefl ~ac
THIT 500 I<aB, TOROM nytma 2b0 A IlplI 4JORYCHPYJl!l{0M nOJie 300-400 3 H J>MHY
ce neipneKTOpa 3 CM Heo6XOnHMa BenINHH8 TOKa B .ne~~eRTOpe IOOO A !II. 

8TH TOKH no1Illcirn cymeCTBOBaTb TOHDKO BO BpeMH cne,noBaHHH 
~pOHTa H cnana mmymca aneKTpOHOB B CHCTeMe yrrpanneHJ'IH IIY'II<OM,H 
noTOMY ·reoMeTpMeCRHe paaMepH necpJreRTOpa, BH6paHHHe c Toqim apeHHH 
acfif;eKTHBHoro OTKHOHeHHH IlY'!Ra, JIBnHDTCH orrpe,nenHDtnHMH nM BOnHOB!iX 
cnoflCTB ero l 91_ IToRaaaHo, qTo npeMH YCTaHoBneHHH t ycT MarHHTH?ro 
noM B ,neipneKTOpe COCTaBlrJJeT 2 HC. OHO orrpenenHeTCH BpeMeHeM rrpo6era 

rnp ,n~neRTOpa HMIIy'JrbCOM TOR8 'A~HT8Jll,HOCTbD ippOHT8 mffiY?J1'Ca.reHe~ 
paTopa t ~pH COOTBeTCTByeT ,qaCTOTe 470 MJ'u. OcTamHue qacTOTH, on
pe,IteJr.Sier.we I</OHCTnvfiUHefl ne~neKTOpHofl ceI<UHH, nelltaT Burne aTon rpaHHq-
Hofl qacTOTH I, 9T...L · 

Cfr"rp.• , . 
IlapaMeTPH'CHCTeMH ynpanneHHH no 6HCTponeflCTBHD 6HnH npone-

peHH Ha aneKTpoHHott MonenH c noMo~/ cnenHamHo naroTonneHHOr? im.zm
RaTopa - aneKTPOHHO-nyqenoff Tpy6RH I/. B mHpOROM .zmanaaoHe",nmrTem
HOC'.Tefl ~POHTa (OT~ no IOO He) m.mym.cH nOJIJI lI TO.Ka xopomo COBIIa,ll;aJIH 
no ~OpMe. Be"nwnma MarHHTHOro noJISJ, HSMepeHHaH B 3TIDC lite aKcnepHMeH
T8X HMhymcH!lM .na·T~HROM rrpH HoMHHamHHX aJiaqeHHHX ToRa neqineRTopa, . 
Tarur;e cooTBeTCTBoBana pacqeTHofl~ · 

·Bo BTopofl rnane "~OPMHPOB8HJ'le ~POHTa HMIJYilbC8 OTKHOHHDmero 
TO~a B QHCTeMe ynpanneHH.fl CHJII,HOTOtfHHM sneKTPOHHHM ITY'JKOM" no:itaaa
Hc/I3-I5{~TO T()Jll,RO B ~eppHTOBHX HeJmHeitHux o60CTpHJOmHX mJHHHX 
MOrYT 6HTb nonyt:IeHH HMIJynbCH TOKa, ynonneTBOPHDmHe ycnoBHHM ipOpMH-
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pOBSmLq MCHOxpOMSTHqecRoro n:yqxa no 'q8CTOT8 CJI8,ItOBamm, ,It.11HT8JIJ>HO-
CTH nepena,Ita,· 8fm.11H'l'Y.It8 TORS H BpeMeHHoA CTSdHJIJ>HOCTll. . 

~eppHTOBll8 H8JmH81bme mmmt,B KOTOpWC HClIOJU,SyeTCJt SU3J.18HH8 
y,ItapHHX. 9JI8KTp0MaI'HHTHI:DC BJ, dwm HCCJI8,It0Balill nepBOHatraJII,HO B ,ItByx . 
Tp~Ommx: BSpHSHTax: B mr,n;e ROSKCHSJII,HOI H. HCKYCCTB8HHOff JIHJtm1/I5( 
IlepBHe llt8 8KClI8plIMeHTH noRasann, tJTO OCHOBHSM np8run'CTBlI8M 
lJ)1JJ nonyqemm HOMmISJll,mcc 3H8ti:8Hd 8MJJmITY.It TOKOB, HS ROTOpue CSHmt 
paccti:HTaHH BHdpamme {peppKTOBHe·Rom.tta, J!BJJ.fi8TCSI HHSRSJ! 9JI8RTpHti:8C
RSJ! npOqHOCT:f, cpeppKTa \n • H.r .KaT88BHM ~ dHJIO nORSSSHO, ti:TO npe
,It8Jll,H08 SHaqeme 8MII.7m'.r~ TORS B Hemmeffliol mmmt orpamrti:8HO 3HS
t{8HH8M \n = ro5 B/cM. Ilpemmiemre. a-.rol Be.Jm'tmml BHSHBae-.r npodol no 
~eppHTOHSM ROJII,I{SM,H noTOMY lJ)1JJ pacti:eTa EM dHJia BB8,It8HS TSR'H83HB8-
8MSSI HSnpsmeHHOCTJ, MBrHHTHOro noJrJJ_~ HS np8,It8JI8 npOti:HOCTH. Orps-, 
HHti:8HK8 no 8.1I8RTpHti:8CROI npoti:HOCTH \n_Onp8,It8JrJ!JIO HBC!> ,ltS}IJ',H8byio 
M8TO.I(HRY pacti:eTs: OdOCHOBSHHe MSRCHMaJll,HOI SMII.lIJil'l'Y,IJ;ll TORS HCXO,nR 
HS 8xp 1 BO.lIHOBOro conpOTHBJI8HHSJ JlllIDm H, RSR CJI8,ItCTBH8, BliCOROro 
psdoti:ero HSIIpmJtemm. . 

, Tarom odpasoM, cymeCTBOBSHH8 H8ROTOporo HSHM8Hl,lll8rO SHSti:8-
mm B01IHOBOrO COnpOTHBJI8HWJ (30-50 OM), Onp8,It8JISl8MOrO no STOI M8T0-
,1XHR8 HHSKOI 9.1I8RTpHti:8CROI npoti:HOCThD cpeppHTa,·J!BH.lIOrr 'CHOBBHM CTH-. 
MYJIOM lJ)1JJ OnTHMHSSI{HH nspSM~TPOB odOCTpJ!Dll!HX 1.IHHlrlt r5 , nocKOJII,RY 
Tp~omme B8p~SHTH :BX B KH.lI08MlI8pHOM ,ItHSn830H8 .TOKOB TpedoBSmt 
JVIJ1 CB081 padOTH t{l)83M8pHO BHCOR:BX"HSnpsmeHHI. IlOC.1I8,ItH88 HC odecne..;. 
ti:HBSJIO H~eJKHOCTH, S TSKllte Cytq8CTB8HHO ss•rpy,nmmo KSK .BBO.It m.m:y,n,c.s 
TORS B ~~JI8KTOp,·TaK.H M8XSHH3M H3B.1I8t{8HHJI H norxomeHM 9JI8KTpO- • 
MarmrrHol 9H8prHH. "· . 

HaHdoxee npe,ItIIO'tJTHT8Jll,Hl:001[ Olt838.lIHCh ,ItB8B8PHSHT8: I) HC.;. 
KJmti:HTh_H3 npouecca nepeMSrHHti:HB8HHJ! Bm!Jllra8_HH3ROA 9.1I8RTpHti:8CKOI 
npOqHOC'l'H cpeppwra; 2) CHBSHTh BOJIHOB08 conpOTHBJI8HH8, 8 ClI8,ItOB8-
T8Jll,HO, H psdoti:ee HSIIpRJt8HH8 HSC'l'OJII,RO, ti:TOdH H8IIpsm8HHOCTh 9JI8RTpR
t{8CROro IIOJISI B {peppHTe H8 .ItOCTHl'S118 3H8,8HHSI ~ ~ 

. , IlepBHA BSPHSH'l' dHJI peausoBSH r5,rs B HHSROHMIIe.nsHcHoA 
HemmelHol mmmt, R8Jl,It08 cpeppKTOB08 ltOJll,I{O ltOTOpoa 38RJmti:8HO B 
p830MltHY'l'liA npoBo,IJ,111lld axpaH. Sxpaa 8.1I8RTpHti:8CKH coe,ItHHeH C ll8HT
psm,mm npOBO,ItHHKOM, HS KOTOpH;it H8HH38HH {peppHTOBH8 KOJII,llS, H CB08l 
Hapyuol IIOB8pxHOCTDD odpameH K.BH8JIIH81 odO.lIOt{lt8. 3asop Mez.ny HapyJ!t
HOI nOB8J)XHOCThD 9Rp8H8 II BH81DH81 OdOJIOt{ltOl san01IH8H JJ,H9,1I8RTpl!KOM •.. 

I H.r .KaT88B. Y,nspHlle 8JI8KTpOMSrHH'l'HH8 BOJIHH • Hs,n-BO "COB8TCK08 
Pa.ztKO", MocRBa, I963. 
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~eppHToBoe KOJIDitO oxasanoch B &TOM cnyqae ssKJI1Dti:emmM M8llUJY .nBYM!I 
8KBHnOT8HtlH8}IJ',Hla.m llOB8pxHOCTJ!MH "tteHTpa.lIDHHI npOBO.ItHBK - BHYTP8H
Hlm t{SCTh 9Rp8H8",H-HR3KSJ! 8JI8KTPHti:8CR8J! npoti:HOCTh Ma'l'epzaxa ero 
OR838.1I8Ch BTOpOCTeneHHHM (p8KTOpOM~ Padoti:ee HanpsmeHHe onpe.neJISI.lIOCh 
.mmu, CBOICTBSMJ!f .lnm.1I8RTpHKa,H STO noSBO.lIH.lIO Ha IIOpa.IJ;OK (.no 5 OM) 
CHHSHTD B0.1IHOB08 conpoTHB.1I8HHe. · 

· AHa,ms nonyqemmx pesym,TaTOB /I5/ noxasax, ti:To .nam,Hel-
mee CHmteHHe BOJIHOBoro conpOTHB.liemm BOSMOllWO mma. npH YCJIOBHH cy
meCTB8HBOro YM8H1,memm codCTB8HHOI HH,IIYRTHBHOCTH BRYTP8HHero npo
BO,ItHHKa. Kpo111e Toro~ I'OCT HS cpeppKTOBH8 as.nemm He npe,DYCM8TJ)HB88T 
TOHKHX xoxeu. BcpeppHTomix xo,n,uax, mm:ycxaeMHX npoMlm!JIBHHocTLD, 
npH YB8J!Ht{8HHH ,ll;H8M8Tpa npOIIOJ;>llHOH8Jll,HO Yl38J!Ht{HB88TCJ! H OC8BOI pas
Mep, ti:TO.npHBO.ItHT x pocTy- reoMeTpHti:ecRHX paSMepoB HemmeffHoA JIHHHH 

H, xpoMe Toro, cym,cT,eHHo y-B8J!HqHB88T BP8MJJ noJIHoro nepeMarHH'mBa
HHJJ dOJll,IJIHX K0.1I8ll IS• no _STEM IlpH1mliaM H8Hdom,mmt ,ll;H8M8Tp ~p
pll:TOBWC KOJien; C IlpJ!MOyrOJII,HO:lt neTJleA :rncTepeszca.(IlIII'). HaIIpm.!ep, Map
KR BT, Orprumti:eH H COC'l'aBJIJieT IO MMe 

Bee BHllleCKaSaHHoe.: npHBexo K nomrrRe /I5,I7/ cos.ztaTh "pacmenxeH
HYD" C'fPYR'l'YPY B Hemmeffliol JmHHH, ti:TOdl:l YB8Jll'It{8HH8 ,ll;H8M8T!)8 lJ)1JJ 

nonyqeHHJJ dOJll,lllHX TOKOB npOHCXO,ll;H.lIO 38 c~eT napaMem.Horo BRJmti:emm 
H8CROJII,JmX ~eppKTOBI:lX xoneu. B TSKOI mIHHH BOJIHOB08 COIIpOTHB.liemreJo 
OK838.1IOCh HSCTOJII,KO MSJJHM (I,5 OM), t{TO padoti:aJJ HSIIpJiZeHHOCTh 8JleK
Tpll:t{8CKOI'O noJISI E npH ~OCTmlt8HHH HOMJ!HSJII,HOI a,¥~ nepeMSrHH-· 
tmBaDmero noJISI H BCer.na OK83HBS.1I8Ch M8HLm8 \n IS• CymecTB8HHHM 
lJ)1JJ ~OCTlm8HlIJ! CTOJll, MSJIHX SHati:emrli Jo 3,It8Ch OR838.1I8Ch P83BKT8Jt 
C'i'pYR'l'ypa SI118IKH co 3H8ti:HT8JIDHO YB8Jll'It{8HHOft 8MKOCThD H YMem,meHHoA 
HH,ll;yltTHBHOC'l'LD. 3a Cti:8T napa.lI.lI~JIJ>Horo BR.1Illt{8HHJ! cpeppKTOBI:lX K0.1I8It B 
II.1IOCKOCTH 0.n,tJOI J!ti:elxll CTporo CHMM8T!):Ht{H0 OTHOCHT8JI!>HO ,DJ)yr ,n;pyra H 
OCH odoc~el mrmm dl:Q!a no~epa .ztmIT8XDHocTL nepena.na nopa.nxa 
O,I5 HC 119'. B padoTax /IS,IS, / HSMepeHH xapaKTepHCTIDffl KOMJJ.1I8KT8 
cos.nammx 8BTOpOM OdOCTplll)lltIDl: Jll'IHHI, KOTOpliA HSrOTOBJI8H lJ)1JJ CHCT8Mll 
YIJP8B.1I8m IIY1JKOM B B~e .ItBS.nttS'l'H OT,It8.lIDHI:lX celtlld no !00 ·a:ti:88K B 
x~ol 5/. Kaz,naJJ ceKitHJJ noMemeHa B oT.ne,n,HHA xopnyc, cHadzeHHHA 
K08RCH8Jll,HHMJ!f p887,eMSMH. Ce~ sanomeHH TpaHc«JopMSTOpHHM MaCJIOM; 
me pa.sMepu - ,ItH8M8Tp 70 MM, .nmma 250 MM. Ilpe.neJIJ>HSSI 8MWIHTY-
.na TORS y,napHol BOJIHH - !300-A. 

l{,!lm,He!mee YMem,meHHe BOJIHoBoro conpoTHBJI~ i/.ItHOBpe
Memn.tM YB8.1DA8HH8M 8MIIJIHTY.JJ;H TORS MOllWO peamtSOB8Th . 23 , 2 ,npma:e
wm ·· .ItHSJieKTpmt c dom,mm.t E H <p8J>Illl'l'OBI:le KOJll,D;a MapKH HH, · .mmycRa-
814He CYDt8CTB8HHO donmerO·,ItH8M8TpS, t{8M {peppHTOBH8 K0.7IDI{8 c·IIlI['. B 
CH.lll,HliX IIOJIIDC Tepa:eTCJJ cymecTBeHHoe pas.zm,me B xapaKTepe nepeMarmr
tmBsmm Hero CKOpOCTH lJ)1JJ cpeppH'l'OB BT H HH. 0,ItHSRO YB8nH~8HH8 ,ItHa-
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MeTpa_qieppwroBI,IX Roneq H npRMeHeHll'e ,mmneRTpmtoB, RoTopue npn 6om,
moM £ HM8DT 8H8"ll!T8JII,ffYIO aneRTpWI8CRYJO BSJ8ROCTI, (Hanp. ,r.mmepIJH)., 
orpaHWmBaDT ·MHimMam,Hoe BpeMSI nepena.na TORa_sHaqeHJifeM I-5 He. B 
o6ocTpmme:lt ,neCJITmtauam,Ho:lt ~ H' o6rrtntt TOR 8 RA 6uno non:yqeuo 
BOnHOBOe COIIpOTHBneime 0,54 OM 25 • l{mrrenI>HOCTI, nepena,na TORa 
Ha BllXO,ll;e Tpex nocne,no,aT,nI>HO BKJDOqeHHUX IlOJIYTOPSMeTpOBllX ceRilRll 
COCT8BHJI8 I,0-I,5 HC 25 • Hennuett~e 060CTpJDOIIl'H8 R8H81IU, 06'!,e,lJ;H
HeHHUe B o6meM R08RCH8nI>HOM BHenmeM IIpOBO.n;IDme, 6umi: HSrOTOBneHU ll8 
gJeppllTOBUX ROJie.U !'IJaPRR 2000 HH,Krul!,ll;oe ll8 KOTOpUX 6wro SaRJilOqeHO B pa-
30MIUiyTIDl: IIpOBO.I(Jill\llli 8RpaII;Ka.HaJIU 3arIOJIH.fIJilICI,_ r.mm;epRHOM.ijOJIHOCTI,JO .. 
xapaKTepHCTRKR BCeX 060CTpm0111HX ~ npHBe,JJ;eHH B pa6oTrul15, 18• 20 ,25{ 

Funn IIpOBe.D;eHU T8Klle 7!9, 26/ 8KcnepHMeHT8JII,HU8 Hccne.D;OB8-
Hll'R saBHCHMOCTll BpeMeHH nepeMarIDitmB8HM nepMannru:r 50HII OT .nnwrem,
HOCTll qipoHTa IIpJIMOYl'OnI>HOro HSMarHll'tmB8!lmero HMIIYJII,C8 H B8Jm1!IDil:l 
061,eMa cep.D;8qHI1K8 C TO"!Im apeHHa IIpHMSHHMOCTll B HemmettHUx nHHlmX 

nepMannoeB!lX TOPOB .D;JUI 060CTpeHM (ppOHTa HMilYJII,C8 .D;O 8,ll;HHHQ H8HOC8-
RYH,n. Pesym,TaTH llCCne.D;OBBHmi noRa3HB8DT, 'ITO IIpH M8nllx: 06!,eMax cep
.D;8tmHROB H .D;OCTBTOqttO:lt 8MnJIHTY.D;8 nepeMarHH"ll!BaDmero HMIIYnI>Ca ,ll;JIH

T8HI>HOCTI, nepena.na HS BUXO.D;e COCTSBlilI8'J:' 5-15 .. HC 1261. TSRHe nepena
.D;U MOryT 6UTI, lICl10JII,30BaHU JµIfI HeROTopux 8RCl18PllMeHTOB. 

Ilpe:m.\VU!eCTBa xe nepMannoeBHX TopoB no cpaBHemno c ~ppwroBUMH 
ROHI>U8Mll oqeBH.D;Im: HST orp8HH'I8~R H'' THIIOpasMepu H pa6o"Imi nepena.D; 
llH.IJYl(~ ,6 B 3H8'!HT8JII,HO BUlll'8 /!9 • 26 • 

B T08TM:lt rnaBe "~OpMllpOB8Hll8 OTRHOHHDIIl'HX HMIIYHI>COB TOR8 
B CllCTeMe ynpaBneHRa CllnI>HOTOqHUM aneRTpOHHUM IIY'IROM" paCCM8TpllB81lT
CH BOIIpOCH C03.D;8Hra MO~ Hll'3ROOMHUX HMIIYJII,CHUX reHepaTOpOB II .D;~ 
neRTOpHo:lt ceR~ 8 •9•27 • ~OpMllpOB8Hll8 (ppOHT8 HMilY.1II,C8 He BU3HB88T 
38Tpy,mtem, T8R R8R OH CT8HOBHTCR .D;OCT8TOqHO ROpOTRHM nocne npoxox-
.D;8HM HMIIynI>COM TORa HenHHe:ltHo:lt JlllllmH. ' 

Ilpll qiOpMHpOB8HHll cna.na OR888HOCI, H806XO,m!MUM YtJ:8CTI>, 
'ITO 181: I) .nnnTen1>HocT1> HMIIYnI>Ca OTRHOWIDmero ToRa ,no111tHa 6uT1,·.no
CTSTOqHO 6on1>mo:lt - 0,8+!,0 MRC - IIpH .D;nwr8nI>HOCTH CII8.D;8 .D;O 2 He; 
2) nocne RPYTOro cna.na nepBoro m.myn1>ca ynpaBlilI!lmero TORa He .D;OJDltHO 
6uT1> nocnemmy.nicoB. 

H9cne.D;OB8HHU8 C 8TO! TOtJRH speHIDI HeJIHHefume Hacum8DII!H8CH 
,npoccenn OK888nHCI, HenpHeMJieMUMH .D;lilI qiopMHpOB8HIDI '.0M_TIYnI>COB C Rpy
TUM CII8.D;OM B CllCTeMe ynpaMeIDIJI IIYtJ:ROM, IIOCROJII,B:y M8KCHM8HI>H8R ,ll;JIH~ 

T8nI>HOCTI, HMnYJII,Ca B HRX COCTSBMna 200:-300 HC IIpll .IT,JmTeJII,liOCTR ~a 
5-!5 He, a npR 6om,nmx MOIIIHOCTHX nopH,1J;Ra IO IIBT nocne RpYToro cris.na 
cne.D;OBana cep:wJ nocnem.mynI>COB, aMIIJil'ITy.D;a ROTOpUX COCTaBJIHJia .D;O 30% 
OT OCHOBHOil. 
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Ha OCHOBaHHH IIpOB8.D;6HHOro atta,maa IIOR838HO, 'ITO B 06HqttOM 
TMp8TpOHHOM reHepaTope, R BllXO.D;Y ROTOporo IIO.D;RmoqeH TpaRT qiopMHpo
BSHHR, MOXHO y,n;OBH8TB0,1)llTI, BHllle·CKa3aHRliM TP860BaHWIM, ec,m pea,mao
B8TI, cne.D;YDll\YIO cxer.iy 18 • 27 I. 

HMnyn1,c TORS Tipll p83PH.JJ;8 H8ROIIHT8HI>HO! nllHllll .D;1IHT8HI,HOCTI,D 
2,5-3,0 MKC tJ:epes RJDO'I (TMpSTpOH) nocne IIpOXOl!t.D;8Hll.fI mme:lttto:lt R86en1>
HO:lt Tpaccu IIOCTynaeT Ha TpO:ltHHROBOe p83B8TBneHHe. 3,n;ecn OH .D;8JIBTCR 
B onpe.neneHHOM COOTHOmemm MS'JKJJY rrocne.D;OB8T8HI>HO BRJI10q6HHUMH .D;~neR
TOPOM C ,ll;HCCHil8THBHO:lt Harpyaxon H H8JIHHe:ltHUM KOpOTR038MKHyTUM 
WI8'IOM. Ha .aarpy3Re IIOJlBJI.ll:eTCSf qipOHT HMTIYHI>CS TORS, no .ll;]Il'[

T8HI>HOCTH paBHU:lt qipOHTY HCXO.D;Horo HMilYJII,Ca HaROIIHT8nI>HO:lt JrnHHll. Iloc
ne IIpOXOl!t,D;eHHR HenHHe:ltHoro rrneqa BOnHS TORa, 0Tp83HBWHCI, OT ROpOTR0-
3aMIUiyTOrO KOH~ .mnnm C_IIpOTID30llOJIO.lKHOH ITOJISIPHOCTI,ID ll 060CTP8HHHM 
!ppOHTOM,ITOCTYITaeT Ha TPOllimKOBOe pa8BeTBJieHHe.3.D;ec1, oaa CRJUl,lJ;HBaeTCJI 
C HCXO.ll;HOH Il8,I(aIO!ll0H BOJIHOH.TarurM o6pa30M,6Jiaro~apR BBe,neHlllO B TP8,I(llll;II

OHHY!l cxer.iy reHepsTopa Ha HenHHe:ltHHX nHHHRX JE: a) nepBoro 1mtte:ltHoro 
rmeqa; 6) ,n;nccnnaTHBHOH HarpyaRH BMecTo BToporo ·nHHe:ltHoro pasoMiray
Toro nnetJ:a; B) ,D;e<pneRTOps, YCTBHOBneHHoro Me)f;,ll;Y TpOAHllROBUM pa3B8T
BneHHeM H HSrpy3ROH, 6WIR n~eHu: a) ·HMTIYnLC TORa B .D;~neRTOpe 
SMnnHTY.D;O:lt HeCROnLRO RH,1IOSMnep ,D;1mT8nI>HOCTI,ll 0,8-I,O MKC; 6) crra.D; 
HMilYJII,CS TORa, a cne.D;OBSTem.Ho, ll MarHwrHoro IIOnR B ,n;~JI8RTOpe, 
IlOPR.D;R8 2 He; D) IIpSRTHqecRoe OTCYTCTBHe ROne6am HS ps6oqe:lt qacT:0' 
HMUynI>Ca BneKTpOHOB. 
. ~nanqecRHe ocHOBH pa6om cxeMU cne.D;YDume·/8 , 271. Jllme:ltHoe 
rrJieqo YHYtJ:WBeT cornacoBaHHe H OT.D;eJmeT reHepaTop OT Tpo:ltHHRoBoro 
pa8B8TBneHHR; TeM CaMUM Kone6aHM, B03HHR8IDIIIH8 B cxeri'e cnOJteHllR, 
BepHyTCR R HSrpysRe nocne OTpBllteHHR OT H8ROITwr8nI>HOH 1mHHH '.}'Om.Ro , 
tJ:epes BpeMII .n;Bo:ltHoro npo6ers aToro rrnetJs. 3neRTpOMsrHHTHSa aHeprHR 
ynpaBrumrn HMIIYJII,COB He BH.ll;8lilI8TCH B_,D;e<pH8RTOpe, a ue~KOM psqcen,
BSSTCH B ,ll;HCCHIIBTHBHOA HarpysKe. 3TO :0'CR1Il)qaeT B03HllRHOBeHHe Rone6a
mn1 HS CTHRax "TpaRT-.D;e<pneRTOp-HarpyaRa". ,IIHccnrraTHB~BR HarpyaRa 
Il0,ll;R1Il)~8HS. 689 .D;OllOnHHT8nI>HHX JIRH6HHUX TpSCC qepe3 .D;~neKTOp R TpO:lt
HllROBOMY P83B8TBHeHllll, ti!,O 3H8qHT8nI>HO YHY'Ifil88T ycnOBllR CHOllt8HM 
BOJIH :0' YM8HI,W88T IIOCJI8HMUynI>CH. . 

BTopoil m.myn1>c ynpaBrummero ToRa," RoToputt oTRHOHReT tJac
T~ cne.D;YDume HS crrs.ne sneRTpoHHoro HMIIYnI>Ca, qiopMHpYeTCH B c·xe
Me bl, T8IO!t8 COCTORmeA HS ·mrae:lmoro H8KOITwr8nR,'Tll:p8TpOHS, nHH8H-

~ A.H.MemRoB. ITpH6opu H TexHHRa axcrrepHMeHTa, !965, 
c. 136-139. 
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noro nneqa, o6ocTpsmmett HemmettHott JllfHllH, ;n:e<pJieKTopa n narpys:irn. 
0'AHBKO, IlOCKOJII,Ity B STOtt qacTH sa;n:atra nyieH TOJII,KO KpyTott ippOHT, a 
nocJie aneKTpoHHoro :m.mym,ca npz qacToTe nocHJIOK 50 I/c cnenyeT nay
sa ~20 Mc, Bce 3TH aneMeHTH coe.v;nneHH nocJie;n:oBaTem.Ho. Haxorm
TeJII,HBH JIIDmSJ ~opr-.mpyeT Hcxo,nm.il :m.mym,c ;D:JIHT8JII,HOCTLD A::-I MKC, 
~pOHT :m.myJILca S8T8M YKOpatmBaeTCH ;no 2 HC B HemmettHoff ronnm H '18-
pes ;n:e<pJieKTop :m.mym.c .TOKB S8MHR88TCH Ha Harpysxe. 

Ko BXO'AY H BHXony.Hemmetbmx o6ocTpsmmmc .mmm1 napannem.Ho 
HM no;n:KmoqeHH B K8ll'.,It0M KaHaJie renepaTopa CT86HJIHSHpOB8HH!l8 HCTO'IJHII
KH nOCTOHHHOro TOKB pasMarHllqHBam C npOCC8JILHOI CX8MOff SBuurrH OT 
BHCOKOI'O m.mym,CHoro HanpmteHWI 121. TOK paSM8rHllqHB8HR1J He06XO.D;llM 
;D:JISl cos;n:amm ycJioBHtt BOSH~HOBemm y;n:apHHX 8JI8KTpOM8rHHTHHX BOJIH B 
HemmeffHHX mmHSDC H HM88T IlOJISI)HOCTL, IIpOTHDOilOJIO,myB) IlOJISI)HOCTH 
:m.myJILCOB ynpaBJimOmero TOKa. 

,B C8MOA H8KOimT8JILHOI .mraIDI peamISOB8H npmmnn KOBKCHaJILHOA 
CTPYKTYPHo 8TO nOSBOJIHJIO C~opMHpOBBTL Ha Manott HarpysKe ;no I OM 
m.myJILCH TORS 8MIIJIHo/aoa 'ecKOJILKO Kl!JI08MII8p ;D:JIHT8JII,HOCTLD ;no 3 MKC 
npm,myrOJILHO:ft q)OpM!l a, 29 • . 

,ltJisJ c6opKR Tp8KTOB q)OpMl!:pOBamm ynpaBmmmmc :m.myJILCOB pas
.pa60T8HH cnetnIBJILHHe C08.n;HHHT8JILHH8 SJI8M8HTH H HHSKOOMH8H nrnpoxono
JIOCHSH HarpysKa, IlOSBOJIJmmBH pacceHBSTb EMIJyJ!bCHYD MOmHOCTb 

3 + 4 MBT /IOI. 
Hccifo:ZtoBaHHe paspa6oTaHHOI HMIJyJ!bCHOI CHCT8MH noxasa.n:o; · ~· . .,.. 

qTO Ha c~ax aJieMeHTOB cxew ~opMHpoBamm ;n:ocTHrlJYTO xopomee corna-
COBBHHe /Bl. . .. 

B ;n:e<pJieKTOpHol C8KllHH ~~ OTKJIOHeHWJ H nornomemm qac-
Tl'Ill pas;n:eJieHH CJI8.JtV)'.)tllHM o6paso~ 9,r2~ Ha H8pYJ[HOI noBepJ!l{OCTH HSO
JIHpOBaHHol KepaMH1recxol :aaKYYMl{ol KaMepH CMOH',l'HpOBaHH·;n:84)11'.eKTopH c 
TOKOBHMH_p8S'l,8MaMH, a c BJIYTpeBHel CTOpOHH K8Mepa SBKpHTB OT BOS;n:el
CTBWI nytlKS cnetnIBJ!bHHM. TOKOIIpH8MHHKOM .. OTK1IOH~ .. 81I8KTPOHOB, / 2B/. 
8TOT TOKOIIpHeMHmt,· KBK noxasan HCC1I8;D:OB8Hlm 32 , 6es HCK8X8ImH 
B _OC1I861Iemm nponycxseT Bfo/Tpb KSM8PH MaI'~HOe no1Ie OTKJIOHe~ ~ 
COCTOHT HS npo;n:o1IDHHX,H8 o~pa~ SBMKHYTHX KOHTYPOB ;n:1ISl Bmtp8BHX 
TOKOB Bo;n:ooxJial!,n;SeMHX nJIScT:im 28 • Coocao.c KaMepolycTSHOBJieHH. · 
;D:OilOJIHlJ'l'8JlbHH,e COJI8HOl!',D,H, . npe'AHaSH8'l8HHHe ;n:1ISl IIpOBO;n:K'1: q?es ;n:e<pJieK-
TOPHYD cexmm. H80TK1IOHH8MOI tzaCTlJ. 1;)1I8K'l'pOHHOI'O ny,ms 2 • . 

TaKSJJ ROMilOHOBKa ~JieMeH,TOB·.D:eifiJieKTopaol ceiwra-He Tpe6yeT. 
¼ .. , ' • • ' ,. ' • 

CHJILHOToqnoro BHCOKOBOJII,THOro BBK.Y:VMHOil1IOTHorODBO;D:S llMI:JYJII,COB TORS 
B ;D:84)1I8KTOP l'l. KpOM~ Toro, . SHSq}IT8JILHO ?~Jier_ttaeT cor,acJBBHH8 ,u;e<p-
1I8KTO~ co CX8MOI ~OpMHpOBBHIDI :m.my~COB H HSrpysxol 12 • 
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B 'l8TB60TO! rJISBe "lfopMHpOBBHHe H HCC1I8;D:OB8HH8 MMIIYJILCHoro 
MOHOXpOMBTHqecxoro nyqKa B CHJILHOTO'IJHOM HCTOtJHHRe 3JI8KTpOHOB" ;n:aHo 
OimCSHHe 8KCnepIDlleHT8JII,HOI YCTBHOBKH - CHJII,HOTOtJHOro HCTO'UIHK' 8JI8K
TpOHOB 88Il-2, pasps60T8HHOro H COOPYllt6HHOro B H owrn: 73o,3r. 
Ilapa1I1IeJILHO c npyrmm pa6oTaMH us 88Il-2 6HJIB npoBe,u;ena·oTpa6oTKa 
OIIHCHB8eMoro S,U:8Cb cnoco6a MOHOxpOMBTHSarum SJI8KTPOHOB. 

K K8TOny HCTOqnHKB 8JI8KTPOHOB IIpH1I0%8HO JTP~ST8JILHOe Ha
npH%8HH8 300-400 KB OT :m.mym.cHoro T~SHCq)OpMaTopa 2:..i , IlOBl,lllISIOmero . 
HMUyJII,CH08 HSIIpH%8HHe MO'AYJISlTopa /II t BHil01IH8HHOrO Ha THp8TPOH8 
Tim-2500/50 c ,u;nottHofi 4)opMHpynmea nmraefi, ;no Tpe6yeMofi Be~. 
81I8RTpoHHHI nytJOR, npo:lma O~B8PCTH8 B saseM1IeHHOM 8HO,IJ;e, nepmrl1 4)0-
KYCHPYl)mrui COJI8HOH.U:, yqacTOK ~opMHpOB8HHH ny,ma (aTO O'AHOBpeMeHHO H 
,IJ;BTtJJIB orH6anmel), ,IJ;e<p1I8RTOPHYJJ ceKitHD, nocTynaeT B 61IOR 8H81IH88TO-
poB /30/. . 

8RcnepHMeHTH no ~pMHpODBHHD H Hccne;n:oBaHHD MOHOxpOM8Tl!'le
CROro nyqxa npono.v;n,mcL B ,n:ae CTa.v;nH / 3o/. IlepBOHattaJ!bHO 6es ;n:eclmeR
TOpHol C8KtnJH nonyqaJICR HOMIDI8JILHirl! TOK~ K8TO,u;a, HSM8psIJ'Ill!Cb pacnpe
,u;enemm n1IOTHOCTH TORS no ceqeHHD nyqxa IIpH pasnnq1rax peXHMax pa6oTU 
KSTO;n:a H COOTB8TCTBYJ)mH8 HM pacnpe,u;eneHHH yr1IOBHX CKOpOCT8~ li npyrne 
xapaKTepHCTHKH. 3sTeM 8HO;n:HHI 6JIOK H 6JIOK 8H81IHS8TOpOB paCCTHKOBHBB
mICb H B IIpOM8%YTR8 MOHTHpOB81I8Cb ;D:8q)JI8RTOPH8R C8KtnJH co cxeMofi ~op
MHpOBSHWJ BMnyJILCOB. CxeMa q)OpMHpOBSHRIJ BMnyJI&COB no;n:KJllltJ8JISCb K 
.I(Byxl(8H8JILHOM:y: THp8TpOHHOMy reaepSTOpy C IlOMOmbn.Bl:llll801IHC8HHHX 1IHHefi
m,rx Ka6e.JJJ,HHX Tpscc. 

PactteTH no IIpOBO;n:Ke nytJKS BHil01IHHDCb no Teopo, BSJIOlteH
HOfi B pa60TC ~ t no .IU3YM KpHTepruIM: I) OTK1IOHeHH8 orz6smel ny,ma OT 
OCH He ,IJ;OUHO IIp8BOCXO.D;llTb Bl!YTP8HH8ro pa.v;nyca TOKOilpH8MJIHKa; 2) yr-
11'.0BOe pacxoa,n;eHHe IJY'll(8 Ha BHXO'A8 H8,IJ;e<p1I8K'l'OpHOI ceJmHH ,IJ;OUH0.6HTb 
r.µtHHMBJILHHM. B xo;n:e.aKcnepHMeHTOB 6HJIO BWICHeHo, trl'o pscnonoxemre 
<lJOKYCHpyl)lllHX C01IeH~~OB JiI TOKH B Hl!X COOTB8TCTJ3Yl)'l';pSCCtJHT8HHHM H,B 
,IJ;SJILHeMmeM COJieHOK,IJ;ll cpasy Ee YCT8H8B1IHB81IHCb HS pacci:mTamme Mec-
Ta/32~33/ • . , . . . . ., , 

IlpH BKJillttemra reHepaTopa CHCT8MH MOHOxpOMBTHSa~ TO~ npo~ 
TeKanT_no COOTB8TCTBYJ)II!HM ,u;e4iJreKTopaM H S8MHK8DTCH .H8 HarpysKSX, EX 

IlOJIOlteHHe.Ha OCH BpeMeHH YC,TSH8BJIHB88TCH pery1IHpOB8HH8M BP8M8H aa
,u;epmm sa,Snll!IIX reHepaTOPOB OTHOCHT8JILHO. onopmDC CHHXpOBMnyJILCOB sa~: 
IJyCK~./~2 • C qaCTH asrpysoR nepnoro JiI B~Oporo RSH81IOB HMIIY1IDCH TORS 
IlO;n:KJmtJSllTCH I( nepBOMY BXO.IlT OCUHJIJIOCKona, HS BTOpol BXO~ ITOCTYJI8ei 

~ H.M.MaTOpa,O.A.CTpeJIHHa. OHHH, P9-I26?3, Jly6Ha, 19?9. 
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CHrHaJI C I<OJIJIBM8TOpa - nMTiyJII,C 8JI8RTPOHHOro TORa. PeryJil!pOBaHl'!eM 
BpeMeH sanepll!:KH sarrycRa RaHBJIOB CHCT8Mli ynpaBJI8HHR RpyTott crran rrep
BOro liMTiyJII,Ca OTRJIOHmomero TORa coBMemaeM C H8''I8JIOM B8pllIBH!1 8JI8RTPOH
HOro liMTiyJII,Ca, a RPYTOfi <f,pDHT 1™TiyJII,Ca OTRJIOHmomero TOKa BToporo 
RaHaJia - C Hati:aJIOM crrana (HJIH ti:epe3 0,5 MRC no OTHOill8Hmo R rrepBOMy 
RaHaJiy) • PeryJIHPOBamrnM. aMUJIHTYnH TORa B n~JieRTOpax noe!HBaeMCR HC
'I83HOB8HHR SJISRTpOHOB Ha <f,pOHTe H crrane. Pesym,TaT nettcTBHR OTKJIOHR

romnx TOKOB!1X liMTiyJII,COB - MOHOXPOMaTHti:ecRHii SJie'T~OHHt IIylIOK - perH
CTpnpyeTCR l'l l'lCCJI8nY8TCR B C!JIOKe aHaJIHsaTopOB 3 , 33 • B H8KOTOpl1X 

HS SKCITep,eHTOB 611;m rronKJilO'I8Hl1 K OTneJII,HOfi Harpy8R8 rrnacTmru: TOKO
IIpHBMIDIRa 321. lli.mym,c11 TORa Ha Hett xopOilIO COBrranaJIH C rrpe~HHMH 
cppOHTOM H crra,JI,OM liMTiyJII>Ca TOKa SJI8RTPOHOB Ha Bxone, T.e. Bl1Il0JIH8HO 
yCJIOBl'le MOHOXPOMaTH88UlIH, ITO ROTOpOMy H8MOH08HepreTH'IH!18 'I8CTIDIH 

nOJDKHI,1 C!HTI, rrorJIOtn8Hl1 B necpJieKTOpHofi cemnm. AMrrJIHTYnH TOROB B necf>
JIORTOpax cpanHHBaJIHcI> c pacctJ:HTBHHmm B rrepBott rJianeAJIR Hae!JI!OnaeM!lX 
B SKCIT8p1™8HT8X 3Hati:eHHii aHeprllii H TOROB SJI8KTPOHOB 32 , 331. CoBna
neHHe nocTaTO'IHO ynoBH8TBOPHT87Il,HOe. B K8l!t,ll;OM HS SRCITepHMeHTOB HBMepR
JIHCI,: pacrrpenerreHHR rrJIOTHOCTH TORa no ceti:eHHJO llYtJ:Ka, pacrrpeneJieHHR 

yrJIOBl1X CKOpOCTefi 8JI8KTpOHOB B CTpyilRax TORa, n11neJieHHl1X ROJIJIHM8TOPOM 
IIpH pa8JIH'!Hl1X ero llOJIOlK8Hl'lRXB BepTHRaJII,HOfi llJIOCROCTH; B H8ROTOpl1X 

aRcrrepHMeHTax 6!1JIH H3M8P8Hl1 C llOMOIUI,10 ne<f,JieKTOpHOfi ceKmm BOJII,TaMilep
H8R l'l DOJII,TCORyH,UHa~ xapaKT8pHCTHKH RaTonoB. 3TH H8M8p8HHJI, rrponeneH

Hl18 rrepnoHati:aJII,HO nJIR Kal!t,ll;oro KBTona Clea n~JI8RTOPHOtt C8Rlllm, saTeM 
IIpl'l ee HaJIH"IJ!JII H OTRJilO'I8HH1lX yrrpaBJiffiO!llHX HMilYJII,C8X H nanee rrpH <f,opMK
pOB8HHH MOHOXpOM8TH'I8CROro llYtJ:R8, ll08DOJiffiOT cneJI8TI, Bl1Bon, 'ITO nJIR 
nponycKaeMUX 'l:epes ne<f,JieRTOPHYIO ceKUmo tJ:aCTl'lU cTpyRTypa nytJ:Ra H ero 
K8'I8CTBO coxpaHmoTCR. B pacrrpeneJieHHRX yrJIOBIDC CKOpOCTefi nJIR STHX 
'IBCTHU IIpH <f,opMMpOB8HHH MOHOxpOM8TR'I8CKOro rry'IR8 T8Rllt8 H8 na6JilOnaJIOCI, 

p83RHX H8M8H8HHii. KpoMe Toro, D nnccepTamm rrponeMOHCTp:iq>OB8H8 DOSMOJK
HOCTI, HCilOJII,SOD8HHR CHCT8M!l yrrpaBJI8HHH RSR 6!1CTPOnettcTBYlJtn8rO 38TBO
pa H8 BIDCone HCTO'IHl'JR8 8JI8RTPOHOB (Rorna oe!a HMnyJII,Ca TOKa CHCT8Ml1 
ynp8BJI8HHH "C.IU3HffYTl1" DM8CT8), 'ITO MOJK8T OKaS8TI,CH B80I,M8 IlOJI83Hl1M B
H8KOTOpIDC 8KCil8pHM8HT8X Ha YCKOPHTeJie 1321. 

B KOH~8 rJI8Bl1 cneJIBHO 38K1IID'I8HH8, 'ITO Ha OCHOBairim sRcnepH
M8HTOB, IIpOBeneHH!1X Ha mT8THOM SR38MITJIRp8 ne<f,JieRTOpHOtt ceKimH nJIH 
JIBY-30, noKasaHa BOBMOJKHOCTI, cpopMMpOBaHHR MOHOxpOMaTK'i8CROro llYtJ:R8 
rrpw HeH3M8HHOCTH ero KB.'l8CTBa ;qJIJI nponyCKaeMl:lX B yCKOl)lITeJil, qac-
w.r/33/. 
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nocTHrHYTB UEJib pae!OTl1, COCTORBill8R.B paspae!OTR8 H coanaHHH 
C!UCTponeficTBYl)tn8tt CHCT8Ml1 yrrpaBJI8HHR CHJII,HOTO'IHUM SJI8RTPOHH!1M llY'IROM. 
TaRHM oe!paaoM, pemaeTCR RJI!Oti:eBaH rrpoe!neMa CleaonacHofi n HaneJKHott pae!o
Tll H8'I8JII,HOti ti:aCTH JIID'-30.B STOMll!:8 COCTOHT H AfCTYAJII,HOCTh TeMU. 

HAYlffiAH HOBI13HA. IlpenJioJKeHU n paspa60TaHI1 nrrepnue-n CHJII>Ho
TDtJ:Holl l!MIJYJII,CHOti T8XHHR8 HOB!18 KOHCTPYRTHBHHe cxeMU HH8KODMHIDC neJIH
HeffHHX oe!OCTPffiOlllHX JIHHHff. OHR pe87Il!80B8Hl1 H rrponepeH!1 3RCll8pHM8HTaJII,
HO B Tpex napnaHTax. Ha ocHone aTHX JIHHHii paspae!oTaHu n cosnanu rene
paTopu MDIUH!1X HMilYJIJ,COB TORS C 8MITJIHTYnofi no 4 RA, nJIHT8]II,HOCTI,10 l'JM

IJYJII,08 l MKC, ,nJIHT8JII,HOCTI>D crrana 2+4 HC (rrepnufi) H nJIHT8JII,HOC~I,10 

~pOHTa 2 H CloJiee HO (BTOpofi), 'I8CTOTOfi CJienoBallll.lI 50 I'u, ll03BOJIHBilIH8 
B COBOKYllHDCTH C opnrIDiaJII,HOH MBrHHTHOfi OTKJIOHmotnett CHCT8MOfi ocymecT

DHTI, 6110TponeficTBYl)mee yrrp8BlI8HH8 SJI8RTPOHHUM llYtJ:ROM. 
Brrepnue ,nJIR CHJIJ,HOTO'llffiX HCTO'IHHKOB SJI8RTpOHOB ocymeCTBJI8HO 

cpOpMHpOB8Hll8 HMIJyJIJ,CHOrO MOHOXPOMaTH'I8CROrO Tiy'IK8. noKa38H qlBKT COX
paH8HHS Kati:eCTBB nporrycKaeMoro D yCKOpHT8JII, rrytJ:Ra IIpH H8M8H8HHH rrapa

MeTpOB HCTO'IHHKa 8JI8RTPOHOB H 0,lll!OBp8M0HHOM B03nefiCTBHl'l Ha H8MOH08Hep
P8TH'IHH8 ti:aCTH~ OTRJIOHmO!llHX HMTiyJII,COB M8rHUTHOro llDJIR. 

no T8M8 nnccepTatmH llOJiy'l:8HO 12 aBTOpCRHX cnn,neT8JIJ,CTB Ha 
H30Clp8T8HHH, 7 HS HHX BHenpeHO B CHCT8M8 yrrpanJieHHH rrytJ:KDM. 

IIPAR.'I'WIEDKAH UEHHOCTh. Cosnan l'l ncrruTaH KDMITJieKc annapaTyp11, 
COCTMnurtt H3 CHCT8M ITHTaHHR, yrrpanJieHl'JH, (JJIOKMpOBOR,Cm'H8JIH88UIDJ, 
ROHTpOJII,HO-H8MepHTeJII,HDfi annapaTYPH H coe!cTB8HHO CHCT8Ml1 yrrpaBJieHHS 
IIylIKDM. KOMllJI8KC 0Tpae!OT8JI 0Bl111I8 1000 '1800B Cle3DTK88HO rrpn HCCJienona

HIDIX ero rrapaMeTpOB H B COCT8B8 CHJII,HOTOtJ:HOro HCTO'IHHKa 8JI8KTPOHOD -
- nymK»-nnona. IlponeneHu nsMepeHns paspae!oTaHHWC n coanamrnx HeJIHHefi
HHX HHSKOHMnenaHCHl1X oe!OCTPmD!llHX Jimrnfi, HMnyJIJ,CHUX CHCTeM C M8JIUM 
BOJIHOBUM COilpOTHBJI8HH8M, HX CIDIXpOmtSaIJ;lm C HCTO'IHHROM·aJieRTpOHOB, 

BP8M8HHOll H 8MITJIHTY,lll!Oti CT8(JHJII,HOCTH reHepHpOBaHHS HMnyJIJ,COB YIIpSBJIR
DlllHX ToKon. IIpoBe.n;eHo · nccJienonaHne sJieMeHTOB ynpanJieHIDJ, nxo.DJJmmc 

B COCTBB ne<f,neRTOpHott 08Rlllm. BurroJIHeHO HCCJienonan»e IIpOIIYCR88MDll 
pa(!oqefi '180TH 3JI8KTpOHHOro IIylIKB. 

BHITOJIH8HHH8 H rrponepeHHHe SKCrrepHM8HT8JII,HO paspae!OTKH H HC
cJie,nonamm MOryT naffTH IIPMMEHEHHE IIpH cosnamm HMITyJII,CHHX CHCT8M H8-

HOC8KYH,UHHX JrnY/13,2l{;qJIJI ImTWIWI MOlllHHX ID.myJII,CHHX .Ma.I'HlITOB,;qJIJI MOHc;>
xpOMB.TlI8aIJ;lm ny'l:KOB peJIJITHBHCTCKIDC SJieKTpOHOB,a ycTaHOBIU! C y.Ka3aHHliMII 

napaMeTpaMH - nJIR nccncnonanntt no cpns»Ke Tnepnoro Te.1.Ia H ,IJJ)Yl'HX 
ll!)HKJUl,I(HHX pa60T. . 
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0CHOBHH8 peaym,TaTH OilYBlrnKOBAHH B 33 pa60Tax,noK1I8,Il;!lB8-
mICI, Ha_Bceco10BHIDC Kompepeiimm ll cemape no YCKOpllT8JIIIM. 

CTpYKTypa ~ccepTatmn, conepxalme n naaBamtii rnaB o~aKo
m B Heft H B aBTOpecpepaTe. Paanen "OCHOBHHe peaym,TBTH ~ccepTamm"· 
BBTOpeipepaTa B ~ccepTamm HMeeT 88r01IOBOK'"3aKJIIO'tJelme". 

06m .oC!1.eM pa60TH - !40 CTp., ll8·mDC 80 CTPB~ TeKCTa, 
60 PHCYHKOB n 72 llCTOtnrnKa 6n6nnorpaq,m1. 
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