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BONPOCHI UCCJIIELOBAHHS MAJIOTABAPUTHOTIO
CAMOBO3BY)XJAKUErocsa 3JEKTPOCTATHYECKOI'O
TFTEHEPATOPA

I0. T'. JIEJIEKO

(TTpencTaBiena HayYHbIM CeMHHAPOM KadeApH TEOPETHUECKHX OCHOB 3JIeKTPOTeXHUKH
u nga6opatopun poropubix DCI HUM D)

Cosanne MpoMBIIIJIEHHOrO o6pasna Majora6apuTHOTO CaMOBO30YK-
gawouerocss DCIT cBsizaHO ¢ pellleHHeM IEJOTO psifa BONPOCOB Kak Teope-
THYECKOTO, TaK M TEXHOJOTHUeCKOro xapakrepa. K mocjseIHHM MOKHO OTHC-
CTH BOMNpPOCHI, CBfI3aHHBbIEe ¢ OOecrneyeHueM 3JeKTPUUECKOH MPOUYHOCTH MEXKAY
BBLICOKOBOJIbTHBIMH 3JIeMEHTaMU TreHepaTopa W 3a3eMJEHHBIMM YacTsM!,
1 BbIGOPOM KOHCTPYKTHBHOIO HCIIOJIHEHHSI CHCTeMbl CTAaOWJIH3alMH BBIXOI-
HOTrC HaNpsiZKeHHs1 reHepatopa. PellleHne BaHHBIX MPo6JeM A/ KOHCTPYKLU:I
camoBosbyxpatomerocs ICIT B ManorabapuTHOM HCIOJHEHHH MpPeACTaBJf-
ercss HamboJiee akKTyaJbHON 3agavedl. IIpuHHuMNua/abHas BO3MOXKHOCTb COZ-
naHusi magorabapurHoro camoBosbyzkaatomerocss ICI° n ocHOBHBlE Xapak-
TEPUCTHKH OTHAEJNBHO I KaxAOro M3 POTOPOB Moapo6HO omucaubl B [1].
McnplTanus ONBITHBIX O6pPa3IOB B pekuMe caMOBO30YXKIeHHsI Kak Ha BO3-
1yxe, Tak 1 B aTMocdepe cKaroro 10 6 aru rasa mokasaJjd, uTO BeJHYHHA
MaKCHMaJIbHOTO BBIXOJHOT'O HAaMNpsiXKeHHS OTpaHHUYHBAETCS 3JIEKTPHUECKOil
IPOUHOCTBIO TPOMEKYTKA: TPAHCIOPTEPH! JONOJHHTEJbHOr0 POTOPa—BbICOKO-
BOJIbTHBIH HMHIYKTOP. DJIEKTPHUECKHH pas3psif B JaHHOM INPOMEKYTKe Hau-
6oJiee BEPOSITEH B T€é MOMEHTBI BPEMEHH, KOTJa TPAHCIOPTEPHI HOMOJHUTEb-
HOro poTOpa COedUHSIIOTCA C 3a3eMJIeHHOH HIeTKOH B 30HE BBICOKOBOJBTHOID
uHAykTopa. ViMeHHO B 3TOT MOMEHT K NIPOMEXKYTKY, COCTOALIEMY H3 CJOf
5MOKCHIHOTO KOMIayHIa TOJIIHHON A 2 Mt U ra30BOro 3ascpa poTop — CTa-
TOp, BeJMYMHON mpubausutesabHo 0,5 MM, NPHUKJIAABIBAETCS IOJIHOE Hamps-
JKeHHe Harpy3kd reHeparopa, IIpn 3HaunTenbHON HEOXHOPOAHOCTH 3JIEK-
TPUYECKOTO TOJS N0 TOpLAaM TPAHCHOPTEPOB IONOJHHUTEIBHOTO pOTOPA
B KOMIAyHJe I CPABHHUTEIbHO HeOOJBIIOH BeJHUYHHe Ta30BOTO 3a30pa 3JeK-
TpHueckasi TPOYHOCTb NMPOMeXKYyTKa NpH paboTe reHepatopa B cpele CiKa-
Toro 10 6 aru ra3a OKa3blBaeTCss HEJOCTATOYHOH, YTO M NPHUBOAHT K IOSIB-
JEHUIO 3JeKTPHYECKHX paspsLoB, OTPAHHUMBAIOMIUX BBIXOJHOe HamNpszKeHHe
regeparopa.

YcTpanuTh paspsiapl B IPOMERYTKe TPAHCIOPTEP IOMOJHUTEIBHOTO
pPOTOPa — BBICOKOBOJIBTHBIH MHAYKTODP MPH HOMHHAJIbHOM HalpSAXKEHHH Ha HH-
JAYKTOPE BO3MOXKHO JuOO NPH YJAYUIIEHHH OZHOPOJHOCTH 3JEKTPHYECKOTO
NnoJs MeXKIy 3JeKTpPoiaMu, Ju60 3a CUeT KOHCTPYKTHBHBIX H3MEHEHHH, yBe-
JHYHBas OOIIYIO AJHHY TPOMEXYTKa, JUOO 3a CUeT YMEHbIIEHHSI pa3HOCTH
NOTEHIIHAJ0B, IPUKJIAbIBA€MON K TPOMEKYTKY.

CyitecrBeHHbBIM 06pa3oM yJAyUUIUTb OJXHOPOJHOCTH 3JEKTPHUECKOTo To-
Jisi B 3MOKCHIHOM KOMMAayHIe POTOpa NMpakTHUeCKH HeBo3MoxHO. Ilpm yse-
JUYEHUI 3a30pa MexkKIy POTOPOM U CTATOPOM CYyILEeCTBEHHBIM 00pa3oM CHII-
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JKaloTcsl obluKe H yae/bHble 3HepPTeTHUeCKHe MOKasaTelu reHeparopa [2] u,
KpoMe TOrO, C yBeJHueHHeM 3a30pa BO3pacTaeT BpeMs YCTAaHOBJIEHHS HOMu-
HajibHOro pabouero HampsiKeHHs, 4TO SABJASAETCA BeCbMa HexkeJaTeJbHbIM
JJIsi HEeKOTOPBIX BHJIOB NOTPeOHTeJeH,

YMeHBIIUTh Pa3HOCTb IOTEHLHAJOB B NPOMEXKYTKe TPAHCHOPTePHl MA0-
TIOJIHUTENBHOT'0 POTOPA — BBICOKOBOJBTHBI HHAYKTOP, He H3MeHsAs reoMer-
pHUECKHX Pa3MepoB 3JEMEHTOB TreHepaTopa, MOXKHO NyTeM BKJ/YEeHH:
B LleNb 3a3e€MJIeHHOH 1eTKH JONOJHHUTEIbHOT0 POTOpa OMHUYECKOTO COIPOTHB-
JeHusi, KoTtopoe Tpu pabore reHeparopa NOBBbIIIAET NOTEHUMAJ] UIETKH, H,
cJlel0BaTeJBHO, TpaHCMOpTepoB, B mepuon 3amycka reneparopa, Korjga Ha-
npsizkeHHe Ha BBICOKOBOJBTHOM HHIYKTOpe He3HayHTe/]bHO, BeJHYHMHA HHIY-
IHPOBAHHOTO TOKAa B I€NH 3a3eMJ/JEHHOH LIeTKH M HaNpsaKeHHe Ha OMHYe-
CKOM COIPOTHBJIEHHH COOTBETCTBEHHO MaJbl. C pOCTOM HanpsizKeHHs Ha
BBICOKOBOJIbTHOM HHAyKTOpe - OyJeT BO3pacTaTb TOK B LeNH 3a3eMJEeHHOH
HIETKH, YBeJIMYHBAsl BEJHYMHY IaJeHHs1 HaNpPAKeHHS Ha CONPOTHBJEHHH
H TeM CaMbIM TIOT€HIMAJ LIEeTKU. 3HAK MOTeHIMaJsa 3a3eMJ/IeHHON 4epe3 OMH-
yeckoe CONMPOTHBJEHHEe LIeTKH BCerja COBIAjaeT €O 3HAKOM IOTeHIHaJsa
BLICOKOBOJIBTHOTO MHAYKTOPA H, C/JIe10BaTeJbHO, YeM Bbillle OYaeT MOTEeHIHAl
LIeTKH, TeM MeHbllle Pa3HOCTb TOTEHLHAJOB B MPOMeEKYTKe.

BBenenne oMHuecKoro COMPOTHBJEHHS BJUSET M HA YCJOBHUSI KOMMYTa-
I TPAHCIOPTEPOB CO LIETKOMH, VBEJUYHBAsI MOCTOSHHYIO BPEMEHH Mepexoi-
HOTO Mpollecca B IienH, o6pa3yeMoil MOAXOASIIUM TPaHCIIOPTEPOM H HIET-
kol [3]. Dra nocrosinHasi Bpe-
MEHH JIOJIKHA OBbITb  0OJblLIE nm;
NpoMexXyTKa BpeMeHH, Heob6xo- 2 |AC
IHMOTO 1/ TOro, uTo6m co 78 / /’ 4
LIETKOI NPOKOMMYTHPOBAJ CJle- I /

ayiomuid  tpancnoprep.  [lpu
STHX YCJOBHSIX Ha 3a3eMJEHHOIt w 1

yepe3  CONPOTHBJEHHE  IIETKe 7 2/
IOTOJIHUTEJPHOTO pOTOpA BCEr- 32

na OydeT HEKOTOPbIH TMOTEeHIH-

aJ, OJHOMMEHHBIH ¢ IOTeHIHAa- . /
TOM BBICOKOBOJIBTHOTO HHAVKTO- 24 /
pa, BeJMUHHA KOTOPOTO JOCTH- , /
raer 30% OT HOMHHAJBHOIO
paGouero HampszKeHnusi resepa- &
ropa. Ha puc. 1 npusenenn 3a-

BHCHMOCTH  HaNpsizKeHHsT  Ha 8 /
IeTKe OT HaNpsiKeHHsT Ha BhHI-
COKOBOJIbTHOM HMHIYKTOpE TIpH
HECKOJIbKHX  3HaueHHsx omu- @ Usw
YEeCKOTO CONpPOTHBJEHHS. Mcnbl- 7 8 2 '
TaHus TeHepaTopa NPH HaAJHYHU
CONPOTHBJEHHA B UENH IETKH
OOTOJTHHTENIBHOTO pPOTOPa IIOKa-
3aJ{, UYTO BEJHUHHA HaNpsxe-
HHSI HA BBICOKOBOJbTHOM HHIYK-

TOpE MOZKET TpeBhIlIaTh ONTHMaJbHYIO BeqnunHy uHa 20—259% 6e3 BO3HHK-
HOBCHHS 3JIEKTPHYECKHX Pas3psiioB B IPOMEKYTKE TPaHCIOPTEPHl AONOJHH-
TEJILHOr0 pPOTOPA — BLICOKOBOJBTHBIN HHAYKTOP. OXHAKO NpPH TaKHX BHICO-
KHX 3HAYE€HHSX BBIXOAHOIO HampsikeHuss pabGoTa reHeparopa SIBJASETCS TaK-
K€ HCYNOBJETBOPUTEIbHOI H3-3a BOSHHKHOBEHHSI PaspsiioB 1O KOJJIEKTODPY
OCHOBHOTO poropa. ITpuunHOil BO3HHKHOBEHHS NAaHHBLIX PaspPSNOB SIBJASIETCH,
OueBHIHO, caeayomiee. M3 npunmuna pa6orsl camoBosbyxpatomerocs SCT
CJACAYET, UTO €ro BBIXOJAHOE HampsiKeHue CTaGHIH3HPYETCsl TOKAMH yTEUKH
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C 3JIEMEHTOB feHepaTopa, HaXOASUIUXCS MO/ BEICOKHM NOTeHIHanoM. B pac-
¢MaTpUBAEeMOH KOHCTPYKIHMH reHepaTopa, OCOOEHHO IPH NPHMEHEHHH OMH-
YeCKOro COMPOTHUBJIEHHUS B LIENH 3a3eMJEHHOH IIETKH AONOJHHTENBHOTO po-
TOp&, BeJHYHHA TOKOB YTEUKH OUEHb HE3HAUUTEJNbHA, UTO NPHBOAUT K YBEJH-
YEHHIO MOTEHIIMAJOB BBICOKOBOJBTHOTO HHAYKTOpAa H HHIYKTOpPa BO30OyKIe-
HHS O BEJWYHH, 3HAUHTEJIbHO NpPEBBILAIONNX onTuManabHbele [4]. I1pu sTom
‘OCHOBHOU POTOp paGoTaeT B peuMe I1yOOKOro HACHILIEHHUS, ONPEAeIsIeMOro
HHTEHCHBHBIMH HOHM3AIIMOHHBIMH IIpOLlecCaMH B 3a30pe POTOP — CTATOp,
4TO W SIBJISIETCS OCHOBHOM NPHYHHOH paspsAfoB IO KOJJIEKTOPY OCHOBHOIO
poropa.

' JAna orpaHuYeHHs HANPsKEHHs BO30YXKAEHHS B IpeJenax ONTHMAaJ/b-
HOTO NMPH HEM3MEHHOI IeOMEeTPHH 3JIeMeHTOB reHepaTopa HEOOXOAUMO HCKyC-
CTBEHHO YBEJHYHTb BEJHYHMHY TOKOB YTEUKH B reHepaTtope, T. e. crabuau3il-
pOBATh HAIpsKeHHe HArPy3KH B ONpEIeJeHHBIX IIpejesax.

370 BO3MOMKHO CIeNaTh, TOAKJIIOYUB K OZHOMY M3 BBICOKOBOJBTHBIX
3JIeMEHTOB TeHepaTopa KOPOHHBIH NPOMEXKYTOK, BOJbT-aMIepHas XapakxTte-
PUCTHKA KOTOPOro CTabGHIM3HPYeTCA NPH ONpeleJeHHOM 3HAYCHHH HAMpil-
JKeHHSl Ha 3JIeKTPOJaxX B 3aBHCHMOCTH OT IeOMeTPHH MOCJeJHHX U paboueit
cpenbl. OnHaKo, KaK NOKa3aJju NPOBeleHHbIe OMNBIThI, KOPOHHPYIOMH{I Mpo-
MeXKyTOK I1€J1eCO00pPa3HO BKJ/IOYATb TOJBKO K 3J€MEHTaM JONOJHHTEIBHOrO
poTopa, Tak Kak MpH BKJIOUEHHH B CHCTEMY OCHOBHOTO POTOpa CTAaGHIM3I-
pymomui 3QPeKT NpoMeRyTKa CKasblBaeTCsi NPH TOKe uepe3 Hero Nopsiaka
10—15 mkxa, 4TO B HECKOJbKO pa3 OoJibllle TOKA HArpy3Ki.

B03MOXHOCTh cTaGUAN3AUHH BBIXOJHOIO HaNpsiKeHUsT CaMOBO30yXKAat0-
uierocst CI' mocpeCTBOM BKJIOUEHHSI KOPOHHPYIOIUIEr0 MPOMEKYTKA B IIeTb
JOTIOJHUTENbHOTO POTOPA BbITeKaeT W3 MpHHIMNA paboThl AAHHOI'O THIA
SCI'. Crabunusupys HalpsKeHHe HHAYKTOpa BO30OYXKAEHHS HPH IOMOLLH
KOPOHMPYIOULEro IPOMeXKyTKa, Mbl TaM CaMbIM CO3JaeM B caMOBO30yKAalwo-
weMcss DCI mss1 OCHOBHOTO pOTOpA YCJIOBHS, MOJOOHBIE YCIAOBHUSM IPH €ro
paGoTe ¢ NMOCTOPOHHHM HCTOUHHKOM BO30VKAeHHS, T. €. crabuausupyeu
BEJIMUMHY BBIXOAHOro HampsizkeHusl. OJHAKO, KaK IOKa3aJu HCCAEIOBAHU,
BKJIIOUEHHE KOPOHHUPYIOIIEro IPOMeKyTKa HENOCPEeACTBEHHO B Ielb HHIYK-
TOpa BO36YKIEHHS SIBJISIETCS TaKkKe HeKelaTelbHBIM BBHUAY TOTO, UTO MpH
3TOM CHHKAeTCsl KO3 (PUIUEHT 10Je3HOTo AeHCTBUA reHeparopa n Tpedyercs
yBeJIHYeHHe Pas3MepoB OMOJHUTEJBHOI'O pPOTOpa.

3amaua mMoxeT OBITh pelleHa 6oJiee MPOCTO, €CJAU YCTAHOBHTL JOMOJHH-
TeJbHYI0 3a3eMJIEHHYIO LIeTKy Ha HeKOTOPOM DPaCCTOSIHHH OT KOJIEKTOPHBIX
NJIACTUH, IPOTHB TeX TPAHCIOPTEPOB, KOTOPble NepeMellaloTCsl OT 3a3eMJier-
HOH LIeTKH K IIeTKe, COeJMHEHHOU C MHAYKTOpPOM BO30yxkAeHHA. Taxkum 006-
pasoM, MBI NOJIyuiaeM KOPOHHPYIOIIHH MPOMEXKYTOK: JIONOJHUTeslbHas 3a-
3eMJIeHHas IeTKa — KOJJIEKTOp IONOJHUTEJbHOr0 poTopa. Takoe KOHCTPYK-
THBHOE BBLINOJIHEHHE KOPOHHPYIOUIEro NPOMeXkKYTKa BBIMOAHO OTJHYAETCS OT
paHee pPacCMOTPEHHBIX TeM, YTO He TpelyeT YyBeJHUYEHUsI Pa3MepPOB APYrux
5JIeMeHTOB TeHepaTopa W He3HAUUTEJbHO BJHSIET HA K. I. 1. TeHepaTopa, Tak
KaK uepe3 JOMOJHHUTENbHYIO IETKY NIPOTEKaeT He3HAUHTENbHBI TOK. PaboTa
reHepaTopa NpH HAJHYHH JOMOJHUTEJbHOMN, IIETKH MPOUCXOAUT CJIEAYIOUIIM
o6pa3oMm. B nepuon samycka, Korja HanopsiKeHHe HAarpysku SHAUUTEJBHO
MeHbllle HOMHHAJLHOTO, MOTEHLIHaJd TPAaHCHOPTEPOB AOIOJHHTENBHOTO POTO-
pa HacTOJbKO MaJ, 4TO YTeUKH 3apsifa C TPAHCIOPTEPOB Uepe3 JIOTOJHII-
TeJIbHYIO IIETKY NPAaKTHYeCKH OTCYTCTBYIOT M IOTEHIHAJ HWHIYKTOPA BO3-
Oyxaenus nosbimaercd. [Ipu QoCTHKEHHH NOTEHIIMAJOM TPAaHCIOPTEPOB He-
KOTOPOTrO 3HAaUeHHsl, 3aBHCAIIETO OT T€OMETPHH IIETKH, OT PacCTOAHUS MO
KOJIJIEKTOPA U OT 3JIEKTPHYECKOH MPOYHOCTH OKpPYIKAIlOIleH Cpelbl, B Mpo-
MeXyTKe MeXAy IJIaCTHHAMH KOJJEKTOpa M HIETKOH BO3HHKAET KOPOHHGI
. paspsal, NOCPeACTBOM KOTOPOTO C TPAHCMOPTEPOB CHUMAETCS H3GLITOUHbIMH
3apsai. Beanuuna sapsiia nepegaBaeMoro TPaHCHOPTepaMH HHAYKTOPY BO3-
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OyzKIeHnsi OrpaHUuYUBaeTCs, TaKuM 00pas3oM, yTeukKaMM 3apsiloB uepe3 Jo-
HNOJHUTEJBHYIO IeTKY, CTaOH/IH3UPYsl BeJHUHMHY NOTeHNHaJJa HHAYKTOPA.
BO30yKJeHHss M BBIXOJHOTO HaNpsizkeHHs TreHepaTropa B ONpeAeJ]eHHBIX
npejesax. , : S

Ha puc. 2 npuBefensl Harpy3ouHble XapaKTePUCTHKU JOTOJHHTEJIbHOTO
poropa npu ero paboTe ¢ NOCTOPOHHHUM HCTOUHHKOM NHTaHHSl U NpHU BBele-
HUH JONOJHUTEJbHOH LIETKU C ABYMSA IPOMEXKYTKaMH pPa3JHUYHOU [JIHHBL..
Januble XapakTepUCTHKH IOKa3bIBAIOT, YTO NMPH HANPSIKEHHH HA HHAYKTODE
B030yxaenust npuMepHo 10 K8 nuHellHas 3aBUCHMOCTh MEXKAY TOKOM H Ha-
npsi2KeHueM HapylaeTrcs, T. €. BOSHHKAIOT TOKH YTEUKH.

Hanpsazkenne, npu KOTOpOM HauHHAETCsT KOPOHHBIH paspsifi, OCTaeTcs
AJsT JaHHOH reoMeTPHH NPOMe’KyTKa IOCTOSIHHON BEJHUYMHOM, He 3aBUCALIE;
OT HamnpsizkeHust Harpysku. B To ke Bpemsa mnpezen cTaGuJAU3UPOBAHHOTO
HanpsiKeHuss M3MeHSAETCS B COOTBETCTBHM C BOJIbT-aMMEPHON XapaKkTepH-
CTHKOH KOPOHHOro paspspa. i

Ha puc. 3 npuBeeHbl BHEIIHIE XaPaKTePHCTHKN TEHEPATOpa 1B PEKUME
CaMOBO30YK/CHUSI, TPHYEM XapaKTePHUCTHKA 2 CHSTAa NpH BKJIOUSHHOM J0-
TIOJIHUTEJbHOH I[eTKEe CO CTOPOHEBI JOMOoJHHTeabHOro portepa. Ilpu 3TOM BhHI-
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Puc. 2. 3asucumoctu Us = [ (Ix) nas Puc. 3. XapakTepHCTHKH reHepatopa B

NOTOJIEATeBHOTO poTopa: 1,17 — Us =

18 ks; 2,2 — Us =24 ks; 3,3’ — Us =

=30 x6; 4,4'—Us = 34 ks; 5,5'—Us=
== 40 K8

pexKHuMe caMOBO30YKAEHHS:
I — Ge3 crabuinsanuy,
2 — reHepaTop crabHIN3HPOBAH Ha Ha-
npsixenue 40 xe

X0/lHO€ HanpsizKeHHe TeHepaTopa KoJsebaJsoch B Npeaenax -2 K8 OT HaNps-
xenust 40 k6, IPHHATOrO 3a HOMHHAJbHOE MpPH paboTe reHepaTopa Hempe-
PBIBHO B TeueHHEe HECKOJbKHX YacoB.

Takum oGpasoM, HCIBITaHHS, IPOBEPEHHBIe HA ONBITHOM 06pasme TeHe-
paTopa, NO3BOJMIUIN CHeJaTh CJAeNYIOUlie BBIBOMIKL:

. lnsg ysenuuenust 51eKTpuuecKoil NMPOYHOCTH MPOMENKYTKA TPAHCIIOP-
TePbl NONOJHHTENBHOTO pPOTOPA — BHICOKOBOJIBTHBIH HHAYKTOP MOXKHO HC-
N0/Nb30BaTh OMHYECKOE CONPOTHBJEHHe, BKJIOYaeMOe B Iellb 3a3eMJICHHOI
HIeTKH.

2. lnst paGoTHI B ONTHMAJbHOM De:KUMe HeoOXOMHMO YBEJHYATh YTeUK!
3apsiia ¢ TPAHCHOPTEPOB AOMOJHHTEJIBHOIO pPOTOpA.
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3. BkuoueHue AOMNOJMHHTEIBHOTO KOPOHHPYIOUIEr0 NMPOMeKYTKa B Iellb
JOMOJHUTEJNBHOTO pPOTOpa CTaGUJAU3HPYET BLIXOJHOe HAIpsiKeHHe TeHepa-
TOpa B ONpEeeHHbIX Npelenax, KOTOpble MOXKHO 3apaHee YCTAHOBHTb:

4. BxiioyeHHe NOMNOJNHHUTETHHOrO KOPOHHPYIOILErOo NMPOMEeXKYTKa HEe3Hi-
YHTEJbHO BJHUFAET Ha K. 0. J. r'eHepaTropa U €ro BBIXOAHYIO MOUIHOCTD.

JIUTEPATYPA

I. B. B.ITagesuu, IO. T. JTenexo. ManoraGapurubii caMoB030ykKAA0OMHIACH
9CT, Hss. TIIH, 1. 210 (B meuarn).

2.B. M. JIesuros, A. T. JIsinuH. DIeKTPOCTaTHIECKHE TEHEPATOPLI C XKECTKHM pO-
Topom, u. I. IMHTHanektponpom, M., 1963.

3. A. M. Kynuos. ®usnueckue npoueccsl B ICI ¢ TpaHCHOpTEpaMH-TIPOBOIHHKAMII,
3aleYeHHbBIMH B TBePAbIH AHAJAeKTPHK. [ducceprauus, Tomck, 1967.

4. Tpyasr 11T MeKBy30BCKOH KOH(pEepeHInH 10 3JeKTPOHHBIM yCKopmreasm, paspen [,
Tomcek, 1961,



