[lenb cuHyCOMOANBHOTO EPEMEHHOTO TOKA.

ITpoueccel B iensax NepeMEHHOro TOKa MPUHIUINAIBHO OTIIMYAIOTCS OT MIPOLIECCOB B I1E-
I5X MIOCTOSIHHOTO TOKA, TOKH U HAaIIPSDKEHUSI KOTOPBIX HEM3MEHHBI. [Ipy HEM3MEHHBIX TOKax B
LIENU HE U3MEHSIOTCS 2JIEKTPUUECKUE U MarHUTHBIE TOJIsA, CBA3aHHBIE C LIENbI0. B nemnsax mnepe-
MEHHOTO TOKa IIPU U3MEHEHUSAX HAIpPSHKEHUH U TOKOB M3MEHSIIOTCSI MarHUTHbBIE U 3JIEKTpHUYe-
CKHE II0JIsI, CBSI3aHHBIE ¢ Lenblo. [Ipn n3MeHeHusaX MarHuTHbIX nosield Bo3HukaroT JJ1C camo-
MHAYKIHMH U B3aUMOMHAYKIHMH, & IPU U3MEHEHUAX 3JIEKTPUUECKUX TO0JIEH B LIETIH IPOTEKAIOT
3apsiIHBIE U Pa3psHbIE TOKH.

[TpruMeHHUTETHHO K IETISIM IOCTOSIHHOTO TOKA OBbUTH C(OPMYITHMPOBAHBI OCHOBHBIE (hU3HYE-
CKHE 3aKOHBI. DTH 3aKOHBI, OYEBHUIHO, CIIPABEAJIUBEI U B IPUMEHEHHUH K LIEIISIM IEPEMEHHOTO
TOKa, HO TOJIBKO I PEabHO CYLIECTBYIOIINX B KayKblii MOMEHT BPEMEHU MTHOBEHHBIX 3Haye-
Hull BeninunH. Ha 0CHOBE BBIpaXEHMI, COCTABJIECHHBIX I10 TUM 3aKOHAM JUIsl MTHOBEHHBIX 3Ha-
YeHUH, COCTABIISIOTCS ypaBHEHHS U (OPMYITHPYIOTCS 3aKOHBI JJIs1 BEKTOPOB M H300pakeHU I
HanpsbkeHud, DJIC ¥ TOKOB B CUMBOJIMYECKOM BHJIE.

[Tono6HO TOMY Kak 3TO OBLIO CAENAHO JUIs LIeTIel MOCTOSTHHOTO TOKA, B LIETISIX EPEMEHHO-
IO TOKa MOKAa3bIBAIOTCS YCA06HO nonodcumenvuvie Hanpasnenus IJ1C, HalpsHKEHUH U TOKOB,
KOTOpBIE B JAJIBHEMIIIEM HA3bIBAIOTCS MOJOKUTEIBbHBIMU HallpaBieHUAMH. [Ipu nepemMeHHbIX
TOKaxX MPUHATHIE MTOJIOKUTEIbHBIE HAMTPABIEHHsI OyIyT COOTBETCTBOBATh AEHCTBUTEIHLHOCTH
TOJIBKO B TEUEHHH OTPE3KOB BPEMEHH, HO IIPU COCTABJICHUH BBIPAKEHUN B COOTBETCTBUU C IIPH-
HATBIMH HAIIPABJICHUSIMU BaXKHA TOJIBKO B3aMMHasi OPMEHTUPOBKA HaNpaBiIeHU TOKoB, D/C u
HanpspKeHU. B cOOTBETCTBUM ¢ PUHATHIMU MOJI0XKUTEIbHBIMU HAIIPaBICHUSAMH ISl MTHOBEH-
HbIX TOKOB, DJIC 1 HanpsKeHUH MOTYT IOKa3bIBaThCs N300PaKEHHS HE TOJIBKO MTHOBEHHBIX
3HAYEHUH, HO U KOMILJIEKCHbIE U300pa)KeHUS 3TUX BEJIMYUH, a TAKKE U300pakeHUsI aMIUIUTY -
HBIX U JICUCTBYIOIIUX 3HAYCHUM.

Jlaneko He BO Bcex cllydasix HE0OXOMMO YUUTHIBATh BCIO CII0KHOCTh (PU3NYECKUX MTPO-
LIECCOB, MPOUCXOAALINX B LIETSAX TepeMeHHOoro Toka. Hao60opoT, B OOJIBIIMHCTBE CIIyyaeB MOX-
HO CJIeJIaTh Psijl NONYILECHHM, CYIIECTBEHHO YIPOLIAIOIUX 3aa4y U BMECTE C TEM HE NIPUBOLS-
IIMX K 3aMETHBIM OTKJIOHEHUSM OT JEHCTBUTEIBLHOCTH.

PaBHOMepHOE pacnpesieneHne 3JIeKTPUIeCKOro ¥ MarHUTHOTO TIOJIeH BOJb LENH HaOIo-
JIACTCsl B CPAaBHUTEIIBHO PEIKUX CIIy4dasix, HAIPUMED B JUIMHHBIX JIMHUAAX. 3HAYUTEIBHO Yalle
MarHUTHOE U DJIEKTPUYECKOE II0JI PpaCIpeNelsII0OTCs BOJIb el HepaBHOMepHO. Ha ogHux yya-
CTKax LeNH, HaIIpUMepP B KOHAEHCATOPAX, IPe00IaaeT JIEKTPUUECKOE 110JIE€ M BHICTYIAlOT Ha
NEPBBIN IUIAaH SIBJICHUS, CBSI3aHHBIE C €70 U3MEHEHUSAMU; Ha IPYTUX y4acTKax, HAIPUMED B UH-
JNYKTHUBHBIX KaTylIKaxX, Ipeo0JiajaeT MarHUTHOE 110JI€ 1 OCHOBHBIM OKa3bIBAIOTCS SIBJICHMSI, BO3-
HUKAIOLUE BCIEICTBUE U3MEHEHUS] MAarHUTHOTO TIOJISL.

To4Ho Tak *e 1 npeoOpa3oBaHUE IEKTPOMArHUTHON SHEPTUU B TEIUIO YacTO ObIBAET CO-
CPENOTOYECHO B OCHOBHOM B OJTHOM MJIM HECKOJIBKUX y4acTKaX LICIIH.

Paccmotpum B Buzie npumepa peocraT. OH 001a1aeT Hapsily ¢ CONIPOTUBIIEHUEM 7 TaK XKe
HEKOTOPOH EMKOCTBIO MEX/ly OTAEJIBHBIMU €r0 BUTKAMU U HEKOTOPON MHAYKTUBHOCTBIO. OJ1-
HAKO, €CJIM YacTOTa IEPEMEHHOI0 TOKa HEBEJIMKA MM BOOOIIE TOK U3MEHSETCs 10 JTI00oMYy 3a-
KOHY J0CTaTO4YHO MEJUICHHO, TO TOKH CMEIIECHUS, OTBETBIISIOLIUECS OT YYaCTKOB IIPOBOJIOKH B
JUDJIEKTPUKE, HUYTOKHBI 110 CPABHEHHUIO ¢ TOKOM IIPOBOAMMOCTH B IIPOBOJIOKE peOCTaTa. JTUMHU
TOKaMM CMEILEHHsI MO>KHO MpeHeOpedb, YTO SKBUBAJICHTHO TOMY, YTO eMKOCTh C MEXIy y4yacT-
KaMU MPOBOJIOKH PEOCTaTa MPUHUMAETCS paBHOM HYI0. TOYHO Tak e NPy HU3KOM 4acToTe TO-
Ka MOXHO TpeHeOpeyb 3JEKTPOABHKYIICH CHIION CAaMOMHAYKIIMU B PEOCTATe MO CPABHEHUIO C
IaJICHUEM HAIPSDKEHUS B €r0 CONPOTUBIICHUH, YTO SKBUBAJICHTHO NTPUHATHIO PABHOM HYJIIO UH-
OYKTUBHOCTHU L peocrtata. IHBIME c10BaMu, aOCTparupysch OT I€HCTBUTENBHO CIOKHON KapTH-
HBI SIBJICHUS, MBI JIOITyCKaeM, 4TO peocTaT 001a1aeT TOJIbKO CONPOTUBIEHUEM rZ) u umeeM L=0
n C=0. 3aMeTuM, 4TO TaKOM YYacCTOK LIENIH MOKHO XapaKTEPU30BaTh TAKKE €r0 MPOBOJUMOCTBIO
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B kauecTBe Apyroro Ba)xHOro NpuMepa paccMOTPUM KOHAEHCATOp. BIloTk 10 BechMa BbI-
COKHX YacCTOT MO>KHO NpeHeOpedb HHAYKTUBHOCTBIO L KOHJIEHCATOpa U CUUTATHCS TOJIBKO C €ro
emkocTbio C. Ecnu B 11enu uMeeTcst peocTaT v KOHAEHCATOp, U SHEPrus, OJIoIaeMast B peo-
CTaTe, 3HAYUTEIIBHO MPEBBIIIAET S3HEPTHIO, TEPSIEMYIO B TUIIEKTPUKE KOHAECHCATOPA, TO B IIEP-
BOM TPHOIMKEHUHN TIOCIIETHEH MOYKHO IPEHEOPEUb WK 1a)Ke MOKHO Y4ECTh €€ TIPU pacdere
COOTBETCTBYIOIIMM U3MEHEHUEM CONPOTUBIIEHNEM peocTtaTa. [Ipu Takoit abcTpakuuu Mbl J10-
IyCKaeM, 4TO KOHJeHcaTop 0bsaaaeT eMkocThio C#0), HO ans Hero L=0 u r=0.

Hakoner Ba)XxHBIM IPUMEPOM SIBIISICTCS MHAYKTUBHAS KaTylka. Eciu yacTora TOKa B Ka-
TYIIKE HE CIIMIIKOM BEJIHMKa, TO MOXXHO MPEHEOpeyYb TOKAaMH CMEIIEHHUS MEX1y BUTKAMU IPOBO-
JIOKH KaTYIIKH 110 CPAaBHEHUIO ¢ TOKOM ITPOBOIMMOCTH B CaMOM KaTyIlIKe, T.€. IPpeHeOpedb eM-
kocTbio C MeXly BUTKaMu KaTyiku. [Ipu He oueHb Masoii yacToTe MOXKHO peHeOpeys maje-
HUEM HANPSDKEHMS B COIPOTUBJICHUH ITPOBOJIOKH KaTyUIKU 110 CPABHEHUIO C HHIYKTUPYEMOMU B
Helt DJIC, T.e. MONOXUTH PaBHBIM HYJIIO COIIPOTUBIIEHHE KaTylKu. [Ipu kxenaHuu MOXKHO y4ecTh
COINIPOTHBIICHUE KATYIIKH, IPEAIIOJIOKUB YCIOBHO, YTO IIOCIEA0BATENBHO C KaTYIIKON, UMEIO-
et #=0, BKIIIOYEH PeocTar, 00JIaAaloNi COMPOTUBICHUEM, PABHBIM COMPOTHUBIICHUIO TPOBO-
JIOKU JACHCTBUTEIHHOM KaTyIKu. [Ipu Takoit abcTpakiiuy MBI TIoJIaraeM, 4To KaTylika o0yiaiaer
MHIYKTUBHOCTBIO L) u umeeM r=0 u C=0.
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[Tycts nemns (puc.5.1) o6pazoBaHa U3 MOCIEAOBATEIHHO COCTUHEHHBIX peocTara (Y4acToK
ab), koHzIeHcaTopa (y4acTok bc) n MHAYKTUBHOM Katymiku (y4acTok cd). byaem mpeamnonarars,
YTO TIpeoOpa3oBaHUe IEKTPOMATHUTHON YHEPTHH B TEILJIO POUCXOINT TOJILKO B PEOCTATE Ha
ydacTke ab, T.€. Ha 3TOM y4acTKe cocpedomoueHo BCe CONPOTUBIeHHE » enHd. [Ipennonoxum,
YTO TOKH DJIEKTPUYECKOTO CMEIEHUS CYIIECTBYIOT TOJIBKO Ha y4acTKe bc Mexay oOKIagKaMu
KOHJICHCATopa, T.€. B 3TOM yuYacTKe cocpedomouera Bcsi emkocTh C nenu. Hakonen npeamnosno-
JKUM, YTO MEPEMEHHBIN MarHUTHBIA OTOK HHAYKTHPYeT DJ]C TONBKO B KaTyIIKe Ha ydacTke cd,
T.€. YTO B 3TOM y4aCTKe cocpedomoyera BCs MHAYKTUBHOCTH L memnu.

[Togo6GHOTO posa NMEKTPUYECKHE eI , UMEIOIIUE B 00IIEM cIy4yae 3HaYUTeIbHO Oolee
CIIOKHYIO KOH(DUTYpaInio U coJepsKallie pa3IndHble 3JIEMEHThI, Ha3bIBAIOT 3JIEKTPUYeCKHUMH
LeNnsAMH C COCPeI0TOYEeHHbIMHU NMapaMeTPaMHu.

[IpakTyeckoe 3HaYeHHE YKa3aHHBIX HAy4YHbIX a0CTPAKIUN UCKIIOYUTEIHHO BEUKO.
[IpuHsB cienaHHbIe B HUX JOIMYIICHUS, MBI ITOJIy4a€M BO3MOKHOCTH TIOCTPOUTH TEOPHIO JIEK-
TPUUECKUX IIeTIeH ¢ COCPEOTOUEHHBIMU MTapaMeTpaMu, OXBAaThIBAIOLIYIO OTPOMHBIN KJ1acc pe-
QITBHBIX AJIEKTPUUYECKUX IIETICH, COJEPIKAIINX CaMble Pa3IMYHbIe TEXHUUYECKUE ycTpoiicTBa. Cro-
J1a OTHOCSTCS Bce OOBIUHBIE 3JIEKTPUUECKUE LIENH MPU IPOMBILUICHHOMH, a TaKKe MpU 3BYKOBOM
4acTOTe, 32 HCKIIFOUEHUEM JNTMHHBIX JIMHUHN TIepeladn YHEPTUH U MIPOTSHKECHHBIX IMHUHN CBSI3U.
MHorue 35eKTpuiecKre e, UCTI0Ib3yeMble B PAIMOTEXHUKE IIPU BECbMAa BHICOKMX YacTOTaXx,
TaKKe ¢ OOJIBIION TOYHOCTHIO MOTYT PACCMaTPHUBATHCS KaK IEMHU C COCPEOTOUCHHBIMHU Mapa-
METpPaMHU.

DIEKTPUUECKYIO LEMb MOKHO paCCMAaTPUBATh KaK IETb C COCPEIOTOUYCHHBIMU TTapaMeT-
pamu, eciiu CKOPOCTH M3MEHEHHUS HANPsKEHUH U TOKOB B LIENH CTOJIb MaJjibl, 4TO 3a BPeMsl pac-



MPOCTPAHEHUS JICKTPOMATHUTHBIX BOJH BJIOJIb BCEH LIEIH B JIFOOOM HANPABICHUH H3MCHCHHS
HAINPSHKCHUH M TOKOB OCTAIOTCSI MAJIBIMH 110 CPABHEHUIO C IMOJIHBIMU UX U3MEHEHUSIMU B HCCIIC-
qyeMoM pexxume. [Ipy nmeprogndecKkux TOKax ¥ HAMPSHKCHHUSIX 3TO 03HAYAET, UTO JICKTpOMar-
HUTHasl BOJTHA yCIIeBaeT Mpo0ekKaTh BIOJIb BCEH IIEMU 32 HUYTOXKHYIO JIOJII0 Tieproa. B takux
CITydasiX MO’KHO HE CYUTATHCS C BOJIHOBBIMH MPOIIECCAMU, XaPAKTEPU3YIOMUMHU TIEPEMEHHOE
9JIEKTPOMArHUTHOE TI0JIe, 1 MHTEPECOBATHCS B KOHACHCATOPAX TOJIBKO H3MCHEHUEM JJICKTpUYC-
CKOTO TIOJISl, @ B KaTYIIKaX TOJIbKO U3MEHEHHUEM MarHUTHOTO ITOJisl. B 4aCTHOCTH MpH TIPOMBIIII-
aenHoi yacrore 50 ', mepuon cocrarser 0,02 cek. ¥ MPU CKOPOCTH PACIIPOCTPAHSHHUS DIICK-
TPOMAarHUTHOW BOJHBI v = 3% 10® mM/cex. mmna BosHEL =600 KM. CrnenoBaTenbHO, AIEKTPUYIC-
CKHE IIETH, JUTHHOH HECKOJIbKO KHJIOMETPOB BITOJTHE MOTYT PacCMaTPHUBAThCS KaK IIEIH C CO-
CPEeIOTOYCHHBIMU MapaMeTpaMu. B nanbHelemM Mbl OyJ1eM paccMaTpUBaTh BCE LEMH, KaK [ENN
C COCPEIOTOYCHHBIMHU TTapaMeTPaMH.



