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AHAJIN3 TEOPU OLIEHKH YPOBHEM INEPEHAIIPSI)KEHUM ITPH
AYT'OBBIX 3AMBIKAHUAX HA 3EMJIIO

Karpuu A.E., Pamanosuu A.A.
Hayunsiit pykoBogutens — bymnoituuk E.B.

Onnodasuple 3ambikanus Ha 3eminto (O33) B pacnipeaenurenbHbix ceTsax 6—10 kB —
npeodiafalommii BUJ TOBPSKICHUH W COCTaBIsIOT Oomee 75 % ot obmero uwmcna
noBpexaeHnii. O33 mpeACTaBIAOT 3HAYUTENIBHYKO OMACHOCTh JUIS JIFOJEH, YCTAaHOBOK U
cereil. TOKM 3aMBIKaHUS Ha 3€MIIIO Pa3pyIIAIOT M3OJSIMIO CETeH M 3JIEKTPOOOOPYIOBAHUS.
[Ipu nyroBeix 3ambikanusx Ha 3eminto (O/[3) BO3HMKAIOT mepeHanpsiKeHus, KOTOPhle MOTYT
OBITh MPUYMHON PA3HOMECTHBIX OBPEKICHUN U3OJISAIMH U IBOMHBIX 3aMBIKAHUN HA 3EMITIO.

[lepenanpsikeHusIM TpPH AYTOBBIX 3aMBIKAHUSX HA 3€MIII0 TOCBAIIECHO OOJbIIOE
KOJIM4ecTBO paboT. OCHOBOIOJIOKHUKOM T€OpUHU NepeHanpskeHuil 011 [lerepceH, koTopblit
B 1916 1. 00bsAcHUI (U3MUYECKYIO CYIIHOCTH MPOIECCa BO3SHUKHOBEHHS MEepEHANPSIKEHUM.
Ilerepc u Cnensan B 1923 1. npeayioxKUiu TEOPUIO MEPEHANPSIKEHUHM, OTIIMYHYIO OT TEOPUU
[Terepcena. B 1957 r. benskoB H.H. npennoxxun Teopro BOSHUKHOBEHHUS TIEpEHANPSHKECHUN
IIpU JOYTrOBBIX 3aMBIKAHHUSAX HA 3€MII0, KOTOpass 3aHUMAeT MPOMEKYTOYHOE IIOJIOKEHUE
Mmexny teopusimu [lerepcena u Ilerepca u Cnensina [1].

CylHOCTh 3TUX TEOPUM U MEXAHU3MBbl PA3BUTHUS NEPEHANPSHKEHUI KPAaTKO COCTOSIT B
CJIEIYIOLLEM.

ITo Teopuu IleTepcena:

1. T'openne ayru mpoI0IHKAETCS TONMEPHOIa CBOOOTHBIX KOJIEOaAHHIA.

2.3HaueHus YIJIOBOM 4YacTOThl CBOOOJHBIX KOJEOAHWW TP TOPEHUU AYTHU

O =J/ V3LC (C — emKkocTh (ha3bl OTHOCUTEIBHO 3eMIIH, L — HHIYKTHBHOCTH pacCenBaHUs

MUTAOUIMX TpaHC(HOPMATOPOB).
3. Ilpu nepBOM MPOXOXKJICHUU TOKA KOJIeOaHUH Yyepe3 HyJIb 1yra oracaer.

4. 3HaueHHe YACTOTHI IPU BOCCTAHOBICHUH o, =1/+/LC .

5. IloBTOpHOE 3a)kMraHKe AYT'M HACTyHaeT yepe3 MOoneproa MPOMBIIUIEHHON 4aCTOThI
IIpY MaKCUMaJIbHOM HAIpsHKEHUH Ha TIOBPEXIEHHOH (a3ze.

6. BpeMsi ropeHuss Qyru NpH KakJOM IOBTOPHOM 3@KUT'AaHUU DPABHO IMOIYIEPHUOIY
CBOOOJHBIX KOJIEOaHHH.

7. Ilocne kax10ro raimeHus Iyrd BO3pacTaeT HallpsbKeHHe CMEICHHs HeHTpau.

8. BoccraHoBieHHE HampsDKEHUST Ha TOBPEXKIECHHOW (a3ze uMeeT KoJjeOaTembHbINH
XapakTep C MUKOM, IIPEBBIAIOIINM BEeIUYHHY (Pa3HOTO HANpPsHKEHUS.

9. lmpnekTprueckasi MPOYHOCTh MecTa TIOBPEXACHUS HapacTaeT ObIcTpee, dYeM
BEJIMYMHA BOCCTAHABIIMBAIOLLIETOCS HANPSYKEHUS.

10. C yyeToM OrpaHMYMBAIONICTO BIHMSHUS MEKIY(Pa3HBIX €MKOCTeH W 3aTyXaHUs

KOJICOaHNH YPOBHU HEepeHANsDKEHHs 10CTHratoT Uy, =3,6U, .

Ilo teopun Ilerepca u Cnensna:

1. T'openne nyru mnpojoipKaeTcss A0 Iepexofa 4Yepe3 HyJlIb TOKa IMPOMBIIITICHHON
YaCTOTBI.

2. amreHue Iyrd MPOHMCXOTUT O3 MEePEeXOJHOTO IMpoIecca, T. €. OTCYTCTBYIOT IHKH
BOCCTaHABIIMBAIOIIETO HAIPSKEHUS.

3.Tlocme Kkaxmoro TamieHWs OYyI'H HalpsDKEHHE CMEIICHWs HEHTpamu ocTaeTcs

MMOCTOAHHBIM U paBHbBIM U(b .

4. IloBTOpHBIE 3aKUTaHUS QYT MPOUCXOIAT PETYJSPHO Uepe3 KaKIbld MEpUO] NpHU
MaKCHUMaJIbHOM HallpshKEHUU Ha TIOBPEKICHHOM (hase.
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5. JUINTENbHOCT, TOPEHUs MOYI'M TIpU KaXJAOM I[OBTOPHOM 3aXMTAHHUU pPaBHA
MOJIYIIEPUO1Y IIPOMBIIIEHHOW YaCTOTHI.

6. BocctaHoBieHHE HampsHKEHHMS Ha TOBPEXKACHHOW (a3e Tmocie raimeHus IyTrd
MIPOUCXOAUT IJIABHO C IPOMBIIUIEHHONW YaCTOTOM.

7. IlepeHamnpspkeHus Ha 30POBBIX a3zax HE MPEBBIIIAIOT 3HAUCHUN (3—3,1)J¢,.

ITo Teopun bensxona:

1. Tamenue Qyru MPOUCXOIUT MPH KAXKIAOM IPOXOXKICHUH TOKA Yepe3 HyJlb.

2. IloBTOpHOE 32)KUTaHKUE JYT'H MPOUCXOAUT Yepe3 Mayto JOJI0 Iepruoia COOCTBEHHBIX
KoJIeOaHNH MpU Maibx HanpsbkeHusx BoccraHosnenus (U, =037Ug mst cern 6 xB u

UKp = 0,22U¢) s cetu 10 xB).

3. lamenne ayru Ha JOIUTEIBHOE BpeMs HMEET MECTO B TeX Cllydasx, KOorjaa
BBICOKOYACTOTHBIM MaKCUMYM BOCCTaHABJIMBAIOMICTOCS HANPSDKCHUS JIOCTATOYHO Majl M
CTAaHOBHUTCSI MEHBIIIEC BEIMYMHBI JTUIICKTPUUYCCKONW TPOYHOCTH H3OJSAIUH, MPHOOpEeTaeMOi
MECTOM IMOBPEIKIACHHMS 3a BpeMsl BOCCTAHOBJICHHS.

4. MakcuMaabHO BO3MOXHBIC TIEPECHAIIPSHKCHHS ¢ YUETOM 3aTyXaHHs M MEKIy(DHa3HbIX
€MKOCTEH paBHBI 3,2U¢).

HpI/I OLICHKC nepeHaHmeeHHﬁ YYUTBIBAKOT HauoOoee OYCBHUAHBIC ITApaMCTPbl: CMKOCTH

¢a3 otHOocuTenbHO 3emiu C; emkxoctH Mexay ¢aszamu C,, ; HHIYKTUBHOCTU PAacCEUBAHUS

MUTAIOIUX TPAaHCPOPMATOPOB L ; aKTUBHBIE CONIPOTHUBIIEHUS U30JALMU ceTu R, u ap.

B pabotax [2, 3, 4] uccienoBaHo BIMSHUE CONMPOTUBIICHUS 1IEMU 3aMbIKAHUS Ha 3EMITIO
Ha mnepexoanble mporecchl npu O33. Haumbosbias BeposTHOCTH Bo3HukKHOBeHus O33 ¢
nepexoaHbiM conpotuBieHuem 0-200 Om. B [5] mpousBoauiock 3KCHEpUMEHTaIbHOE
U3MEpEHUe CONPOTUBIICHUS KaHAJIOB AyTH NPHU NPo0Oe WIN NEPEKPHITHH U30JIALUH.

VYka3aHHbI (akTOp OINpenensieT YpPOBHU NEPEHAIPsHDKEHUH HpHU IepeMexaroiieics
nyre. ConpotuBinenue B uenu O33 oOycnaBiuMBaeT 3aTyXaHUE AaMIUIUTYA TOKOB M
HaNpsHKEHUH TOBPEXKIEHHOM M HEMOBPEXKACHHBIX (ha3.

Ilo pe3ynpraTtam perucrpanuu B JEHCTBYIOIUX CeTAX [6, 7] ypOBHM NEepeHANpPSKECHUM
npu O33 B OTAENBHBIX CIAy4yasX JOCTUTAIOT 3HAYEHUH, MPEBBIIAIOIINX YETHIPEXKPATHYIO
BEeIMYMHY. B ceTsx ¢ MaJblMM TOKaMM 3aMBIKaHHSA, KOTOpble 00JalaloT OOJBLIINM
KOJIM4YECTBOM camoycTpaHstonmxcsa 033, nepeHanpspkeHNs 0Ka3bIBAalOTCS BBIIIE, YEM B CETAX
¢ 6onbmumu Tokamu [8]. Hapsaay ¢ atuMm B ceTsix HampsbkeHueM 6—10 kB noctarodno yacto
Ha0II01al0TCA CiIydau, KO/l 3a3eMIISIFOIIast 1yra TOPUT YCTOMYMBO MPU TOKAX 3aMbIKaHUS Ha
3eMiit0 MeHee 5 A. Bricokue ypoBHU nepeHanpsbkeHuil npu OJ/[3 BbI3BaHBI IOBTOPHBIMHU
3aKUTaHUSIMU TyTH.

BriBogpbr:

1. Ucxons u3 ¢akra, 4ro Bpemsl mepexoja OT TOKOB 3aMbIKaHHs K TOKaMm Mpodos
COCTaBISIET MHMKPOCEKYH[bl, IEPEMEXKAIOUIYIOCS JAYrY MOXKHO paccMaTrpuBaTh —Kak
KOMMYTAaToOp, 3aMbIKAIOMIMKA TMOBpPEXJIEHHYI0 (hasy Ha 3eMJII0 uYepe3 COMNpPOTHUBIICHUE,
BEJIMYHMHA KOTOPOI'O paBHA YCTAHOBMBIIEMYCS! 3HAUEHUIO COIPOTHUBIICHUS LIETIH 3aMbIKaHUS
Ha 3eMJIIO.

2. Ilpu O33 B 1enu 3aMbIKaHMs Ha 3eMJII0 BEIMYMHA COMPOTUBIICHUS LIETTH U3MEHSeTCs
B UIMPOKHUX Mpejesnax.
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