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OcHOBHOH TeMoii auccepTaluyu SBISETCS IIOJIyY€HHE CHCTEM ypaBHEHHH IJIS ONMCAHUS
HHU3KOYACTOTHBIX NPOLECCOB B OKOJIO3EMHON KOCMUYECKO#H MIa3Me HOHOCHEPDI, MArHUTOCHEPHI
W COJIHEYHOTO BETpa, B KOTOPBIX TOK CMEIICHHs NPEHEOPEXHMMO Mal, H KOTOPHIE HUMEIOT
NPOCTPAHCTBEHHEIH W BPEMEHHOH MaciiTabbl Ha TpU M Gosiee TMOPAAKA GONBIIME JTOKATLHOIO
1e0aeBCKOr0 PACCTOSHMS 3NEKTPOHOB M MX IUIA3MEHHOTO NMEPHOAA COOTBETCTBEHHO. Takie
CHCTEMbl yPaBHEHMH HEOOXOMMMO MONyYHTh IS TOCTPOCHHS MPUOIHKEHHBIX K PEalbHOCTH
rI00ANbHOM YMCIIEHHOH MOZENM HMOHOCHEPH 3eMIH ¢ MOJHOCTBIO CaMOCOIIACOBAHHBIM
OMMCAHHEM JJIEKTPUYCCKOTO M MAarHUTHOI'O IOJIEH, a TakkKe II00albHOH CaMOCOTIaCcOBAHHON
YUCICHHOM MoJenu MarHutocdepbl 3eMiu. DTH  3ajaud  SBISIOTCS aKTyaJIbHBIMH H
(yHIaMeHTaTbHBIMY, a TaK)Ke UMEIOT GONBINOE IPUKIIALHOE 3HAYEHHE.

XOTs 9TUM 3a71a4aM 3a pyOeXoM B TeYeHHE IOCICAHNX AECATHICTHI ylensiercst 60bIIoe
BHUMaHHE MEXIYHApOJAHOIO HAYYHOrO COOOINECTBA, OHH HE TONYYHJIH KaKOTO-IH60
IIPUEMJIEMOTO pelleHus. B yacTHoCTH, B HamGosee COBEPIIEHHBIX 3apyGekKHBIX [I06ATBHBIX
YHCJICHHBIX MOJENAX HMOHOC(HEpPHl MarHMTHOE IOJIE CUYHUTACTCHA 3aJaHHBIM II0 OMIMPUYECKOM
monemu IGRF, coneHonpanbHas 4acTh 3JEKTPHYECKOTO TIONS HE YYMTHIBAETCS COBCEM, a
NOTEHIMAIbHASL  YaCTh JIIEKTPUYECKOTO TOJI PACCUMTHIBAETCS 110 YIPOIIEHHON W He
COOTBETCTBYIOIIEH PEAJILHBIM MPOIIECCAM METOIUKE.

['naBHOM TeopeTHyeckodl mnpo6iemoii, KoTopas pemeHa B JMCCEPTALUU, SBJISETCS
NIPaBUJIbHOE ONMCAHME BJIEKTPUYECKOro IOJIs B yKa3aHHBIX Ipoleccax. I1oTeHnuanbpHas 4acTh
SJIEKTPHIECKOro T0JI1 BO3HHKAET B 00JIACTAX NMPOCTPAHCTBEHHOW HEOJHOPOIHOCTH ILIA3MbI 3a
CUCT OTHOCHTEJIbHO OYEHb MaJloro pasfielleHHs 3apsia, a COJCHOMIAIbHAs uacTh
SJICKTPUYECKOrO  IOJIs  ONPENENACTCS HM3MEHEHHSMH MATrHHTHOTO IIOJISl 110 BpPEMEHH B
COOTBETCTBHHM C ypaBHeHHeM Dapajes.

B kauecTBe pemenus 3Toil mpoGiiemMbl B pa6oTe moydueHa MOOH(UKAIMS CHCTEMBI
ypaBHeHHH MakcBenna aj1s ONMCaHuUs MOJeH B Miua3Me. B Hell MarHuTHOE IOJTe OIlpeenseTcs
ypaBHeHHAMH I'aycca ¥ Awmnepa, NOTeHUHanbHAs YacTh 3IEKTPHYECKOTO MOJS BMECTO
ypaBHenus IlyaccoHa ompenensieTcs ycioBHEM KBa3sHHEHTPANBHOCTH M YCIOBHEM CHIIOBOTO
PAaBHOBECHs  DJIEKTPOHOB  BIOJb MAarHMTHOTO TOJs, a g COJEHOMIAILHOW YacTH
BJICKTPHYECKOr0 TOJIs TOJy4EeHO BEKTOPHOE ypaBHeHue IlyaccoHa, B IIpaBoil 4acTH KOTOPOTro
CTOMT HacTHas MPOU3BOJHAS MJIOTHOCTH TOKAa IUIa3Mbl MO BpeMeHH. Takum 06pasoM, mpu
(hopmanbHOM paBeHCTBE MIOTHOCTH 3apsia HyJIO YUHTHIBAETCS 3JIEKTPUYECKOE TOJIe 33 CYET
OTHOCHTCJIbHO OY€Hb MAJIOTO pa3JeNIEHHs 3apsiia, OCPEIHEHHOE IO IUIA3MEHHBIM KOJIEOAHUSIM
BJIOJIb JIMHUHA MarHUTHOTO IOJIS.



OTa cucTeMa YpaBHEHMH aHAJOTMYHO CHMCTeMe ypaBHeHMH MakcBenna JoDKHA
3aMbIKaTbCsl CHCTEMOW YpaBHEHMH IlepeHoca IUIa3Mbl. B paGoTe mpemioxeHa cxema TaKoro
3aMBIKaHWs M TIOKa3aHO, 4YTO MNpH Jt0OOH CHCTeMe YypaBHEHHM IepeHoca IUIasMbl JIs
OIIpEIEIEHAS TOJIEH TOTyYaeTCsl CHCTEMA YPAaBHEHHMH SUTMIITHYECKOTO THIIA, HE COAepIKalias
aCTHBIX MPOU3BOJHBIX 110 BPEMEHHU, KOTOpas ONpEAEIsieT 3IeKTPOMArHMTHOE I0Jie B 06JIacTH
MOJICIUPOBaHHs MO TEKYMEMY IPOCTPAHCTBEHHOMY pPACIPENENCHHIO THAPOIMHAMHYECKHX
NIapaMeTpoB IIasMbl, a TAKXKE MO TIPAHUYHBIM YCJIOBUSIM B INPHUOIMKEHHH MIHOBEHHOTO
JaJIbHOIEUCTBHUSL.

Permenne 5Toi BaxHOH TeopeTHIeCKoH IIPOGIEMBI MOTYYEHO B Pe3yibTaTe 060OIIEHHS 1
MCIIONIb30BAHMS [IBYX XOpOIIO NMPOBEPEHHBIX MPHEMOB. IIepBbIil COCTOUT B 3aMeHe ypaBHEHHUS
Ilyaccona ycioBnem KBasMHEHTPAIBHOCTH ¥ YCIOBHEM CHIOBOIO PaBHOBECHS 3JIEKTPOHOB
BJI0JIb MarHUTHOTO MOJIA. JTOT NPUEM SBNSETCS 0600IIEHHEM IOAX0/a, XOPOIIO IPOBEPEHHOTO
B HaCTHYHO CaMOCOITNACOBAHHBIX JIOKANBHBIX M INIOOATBHBIX YHMCIEHHBIX MOJIEISX HOHOCHEPHL.
BTopoii mpueM COCTOMT B MOJyYEHMH IS COJCHOMIAIBHON YacTH 3JIEKTPUYECKOTO TIOJS M3
ypaBHeHu#t ®apazies u Amiepa BEKTOPHOTrO ypaBHeHHs IlyaccoHa, B IIPaBO¥ 4acTH KOTOPOTO
CTOHUT YacTHas NPOM3BOJHAs INIOTHOCTH TOKA IIa3MBbl 110 BpeMeHH. OHa B IpoIiecce 3aMbIKaHHUs
BBIPXKACTCsl UCPE3 MOJIA, a TaKKe THAPOJUHAMHYECKHE TIEPEMEHHbIE U UX NPOCTPAHCTBEHHbIE
NpoM3BOAHBIE M3 0000mEeHHOro 3akoHa Oma. DTOT mpHeM sBisercs 06Go6IIeHHeM XOpOIIO
TNPOBEPEHHOr0 MOAXO0/1A, MPUMEHAEMOr0 B YHCIEHHBIX MOJIENAX HAa OCHOBE CHCTEMBI YPAaBHEHHMIA
Brnacosa-/lapBuHa.

B pabore B kauecTBe NPUMEPOB paccMaTPHBAETCS 3aMBIKAHHE TI0TyYEHHOMN MoAUpHUKAIHH
CHCTEMBI ypaBHEHHH MakcBenna /i INECTH BAapUaHTOB CHCTEMBI ypaBHEHHt nepeHoca
GeccTonkHOBUTENbHON MIa3Mbel. Takke paccMaTpHBAIOTCS OCHOBHBIE JETANH METONHKH
YMCIIEHHOTO0 MHTETPHPOBAHMUS 10 BPEMEHH IIOTyYEHHBIX CHCTEM yPaBHEHHIA.

IonyueHHsle pesynbTaThl NO3BOJSIOT pa3pabaThiBaTh NPHOTIKEHHYIO K pEAILHOCTH
MI00ANbHYIO YHCIIEHHYIO MOJEeNb HOHOChEphl 3eMIH € MOJHOCTBIO CaMOCOTIACOBAHHEIM
OITMCAaHUCM MAarHWUTHOIO M 3JIEKTPHYECKOro mojsa. Taxoke MOdydYeHHbIE pe3ylbTaThl CO3MAIOT
BO3MOXHOCTH JUIl pa3pabOTK¥ NMPHOIMKEHHOH K PealbHOCTH IJ106aTbHOM YHCICHHON MOAETH
MarHuTocepsl  3eMiH ¢ (QU3MYECKH pPasyMHBIM  ONHCAHHEM KPYITHOMacIITaOHOTo
Pacnpe/IeNICHAs] 3NEKTPOMArHUTHOIO MO W IuiasMel. Kpome Toro, moiydenHsle pe3ynbTaTsi
OyZyT TOJE3HBIMM NPH H3YYEHHMH HHU3KOYACTOTHBIX IUIA3MEHHBIX BOJHOBBIX IIPOLIECCOB, B
KOTOPBIX BO3HHKAET NPOIOJIBHOE dJIEKTPHUYECKOE IIOJIE.

Bropo#i Temo# Imcceprauum sBiseTcss NPUMEHEHHE OJHOW W3 BBIBEIEHHBIX CHCTEM
YPABHEHHUH — KHUHETHYIECKOH CHCTEMBI YpaBHEHHMH IS IJIa3Mbl M3 He3aMarHUYEHHBIX IIPOTOHOB
M 3aMarHUYCHHBIX OJICKTPOHOB K YHCIEHHOMY MOJENHMPOBAHHIO CTALMOHAPHBIX TOHKHX
TOKOBBIX CJIO€B C 3aJaHHOW HOPMaJbHONW KOMIIOHEHTON MarHUTHOTO mojisi. Takue TOKOBBIE CIIOH
BO3HHKAIOT Ha NpeJBapUTEIbHON (hase cyOOypH B OIMKHEM M CPEHEM XBOCTE MarguTocgepsl
3emiu.

Paspa6orana o0Ias Teopus CTAaLMOHAPHOTO NPOCTPAHCTBEHHO OJIHOMEPHOTO TOKOBOI'O
oSt B OECCTOJKHOBHTENBHOM ITa3Me M3 He3aMarHHYeHHBIX IIPOTOHOB M 3aMArHHYEHHBIX
SJICKTPOHOB, B KOTOPOM MAarHMTHOE II0Ji€ MMEET IBE CAMOCOTJIACOBAHHBIE KOMIIOHEHTHI H
TMOCTOSHHYIO HOPMalbHYIO. ['JIaBHOE NOCTHXKEHHE TEOPHH COCTOMT B TOM, YTO OHA JOMYCKAeT
HECHMMETPHYHBIE KOHQUrypaluHy, a TAKKe MOTOK IJIAa3MBbI 9epe3 CIIOH.




Ha ocHose 5Toit Teopun noctpoena umucneHHass MOJeNb, B KOTOpO¥ 00pa3yrolie TOKOBBII
CJIOH TIPOTOHBI ONUCHIBAIOTCS CTALMOHAPHBIM ypaBHEHHeM Bracosa, KOTOpOE periaeTcs
YACIEHHO. YYUTHIBAIOTCS JEKTPOCTATHYECKHE SQQEKTE, M MpeimoiaraeTcs, 4To 3JIEKTPOHBI
MMEIOT (QYHKIMIO pacnpeseneHus MakcBeia-Bonbnmana B CTallHOHAPHOM 3JIEKTPOMAarHUTHOM
none. JTO MO3BOIAET y4eCTh BKJIAJ 3JEKTPOHOB B IUIOTHOCTH TOKA H B JJIEKTPUYECKOE I10JIE
AHAIMTAYECKM. [l YMCIEHHOTO pEelIeHHs CTAlMOHAPHOTO ypaBHEHHs Bracosa YCIIEIITHO
IPHMCHCH HOBBIH METOH, B KOTOPOM DACCUMTHIBACTCS (YHKIMS PACIIPEIENeHHS METOIOM
XapaKTEPUCTHK. ITO IO3BOJHIO BBIIONHUTE GOJBIIOH 06BEM pacyeToB Ha IIEPCOHATIBHOM
KOMITBIOTEPE € MOLIHBIM IpaduecKuM MPONECCOpoM. B cityyae HCIONB30BaHUS MeTOA YaCTHIT
ISl TAKAX PAacYETOB MOTPEOOBAICS OBl IOCTATOYHO MOLIHBIH KIaCTEpHbIit CYIEPKOMIIBIOTED.

Ilony4yen Habop cHUMMETPHYHBIX KOH(MUIypalHii YKa3aHHOTO TOHKOTO TOKOBOTO CIIOS npu
Pas/IMYHBIX 3HAYCHHUSAX BXOMHBIX HapaMerTpoB. JIsl 3THX KOHQHIypamuil TOYHO BBINONHEHBI
YCTIOBHsl CHJIOBOTO OanaHCa, W BIEPBBIE pacCyMTaHa (YHKIHMS paclpejeseHus IIPOTOHOB ¢
BRICOKHMM  pa3pelllEeHHeM B IPOCTPAHCTBE CKOpocTed. Taxke WMCCIeN0BaHO  BIIMSHHE
AQHHU30TPOINIMH JABJICHHs 3JIEKTPOHOB U THJIPOJHMHAMHUYECKOM cxopocﬁa 00pa3youmx TOKOBBI
CIIOH TIOTOKOB NPOTOHOB, YTO IO3BOJSET YIyYUIMTh MHTEPIIPETALMIO JIAHHBIX U3MEpEeHHIA
TOKOBBIX CJIOEB Ha KOCMMYECKHX araparax.

BriepBele B 4HMCIEHHOM MOZENMPOBAHMH MONYYEHBI M MCCIIENOBAHBI KOH(Urypamnuu
YKa3aHHOTO ~TOHKOrO TOKOBOTO COSt €  "KOJOKONOOOpa3sHbIM" TIpo(HIEM CIOBHrOBOM
KOMITOHEHTBI MAarHMTHOIO TOJII U NPUMEPHO NOCTOSHHBEIMHM BEIMYMHOM MATHUTHOTO TIONS M
KoHueHTpanuerd. KoHdurypaumm Takoro Tuma BCTpedaroTcss B JAHHBIX U3MEpEeHuN Ha
KOCMHMYECKHX anmapaTtaXx B XBOCTE MAarHHUTOC(eEphl 3eMIIM H Ha HEKOTOPHIX YYacTKax ee
MarHuTomayssl, a TAk)Xe B COJTHEYHOM BETpe M B XBocTe Maruutocdeps FOmuTepa.

Taxum 00pasom, HOBHM3HA pe3yNBTAaTOB M AKTYAlbHOCTD JUCCEPTallMi HE BBI3LIBAET
COMHEHHUM.

Jluccepranms COCTOMT M3 BBEJCHHSA, NSTHM I71aB, NPHIOKEHWS, 3aKTIOYCHHS H CIHCKA
mutepatypel u3 201 naumenoBanus. OHa copepkut 210 CTpaHHI MAIIMHOMMCHOTO TEKCTa,
BKJIIOYas 22 pUCYHKaA.

Bo BBenenun 060CHOBaHA aKTYaqbHOCTH TEMBI JMccepTanuu, chopMyIUpOBaHbl LETH
paboThI, OTMEYeHa Hay4yHas HOBU3HA M TPAKTHYECKas [EeHHOCTb NOJYYEHHBIX PE3yNbTaTOB, a
TaK)Ke KPAaTKO M3JI0XKEHO COJCpPIKaHHUE pabOThI.

I'naa I nocesimena Be1Boy MouUKaNMK CHCTEMBI ypaBHEHUH MakcBeuia JUIS TIOJIEH B
nnasMe B NPUOIMDKEHHUH KBAa3HHEHTPAILHOCTH, H3JIO0KEHHIO CXEMbl 3aMBIKAHHIS II0JIyYEHHOM
CHCTEMBI yDaBHEHWH CHCTEMOH ypaBHEHMH NepeHoca ILIa3Mbl, a TaKkKe NPUMEHEHHIO 3TOi
CXEMBI B CITydae, KOrja CHCTEMOM ypaBHEHMH NepeHoca SBISIOTCS ypaBHeHHs Biacosa s
KaXH0M KOMIOHEHTHl. Takxke paccMaTpHBaeTCs cXemMa YHCICHHOTO HHTETPUPOBAHHUS 110
BPEMCHH II0JTy4E€HHOH B pe3yNbTaTe 3aMbIKaHHs CHCTEMBI YPABHEHHIA.

Crepyer OTMETHTH, YTO B IIaBe NPHUBOIATCS OLEHKH, KOTOpBIE€ IOKa3bIBAIOT, YTO JIS
IJI00ATBHBIX YHCIEHHBIX MOJENeH MarHHTOC(ephl Ha OCHOBE METOa YaCTHIl IS CHCTEMBI
BnacoBa-MakcBenna ¢ pspoM  TpaJMIHOHHBIX MOJIETbHBIX YIPOIIEHUH TNOTEHIHAIBHOE
SJIEKTPUHCCKOE II0JIE 3aBBIIICHO Ha HECKOJBKO NMOPSAKOB. JTO NPHBOIMT K 3aBBILEHHON HA
HECKOJILKO  ITOPAZIKOB  CKOPOCTH  3JIEKTPUYECKOro JpeHa, a 3HAYAT M K HENMpPaBHIBHOM
AUHAMHKE IJIa3MBI, YTO AENIAET YUCIEHHYIO MOJIENb HEPEATHCTHIHOIM.




B rmaee II paccmarpuBaercs cucrema ypaBHeHwii BnacoBa B Cclly4ae HaJlu4us
3aMarHA4€HHBIX KOMIIOHEHT. PaccMaTpuBalOTCsS YCIOBHSI 3aMarHHYEHHOCTH M MX CJIECTBHSL.
[Toxa3aHo, 4TO M3 3aMarHMYEHHOCTH JIO0OW HMOHHOH KOMITOHEHTEI OKOJIO3EMHOM ITJ1a3MBbl
BBITCKACT ~ 3aMarHUYCHHOCTb  JNIEKTPOHOB, M3 KOTOPOH, B CBOK oO4Yepenb, CleIyer
MpeHedpeRMMas MaNoCTh TOKA CMEIIEHHUS], a TAKXKE BHIOTHEHHE YCIOBHi KBa3MHEHTPAIBHOCTH
Y CHJIOBOTO PaBHOBECHS 3JIEKTPOHOB BIOJIb MArHUTHOTO TIOJIS.

Hanee paccmarpuBaetcs ypaBHenue Brnacosa B mpeiioBom NPUOIMIKEHUH, a TAKXKe BKJIAJ
3aMarHUYCHHOW KOMIIOHEHTBI B IUIOTHOCTh TOKA H 00OGINEHHBIi 3akoH Owma. 3aTeM
PacCMaTpuBaeTCsi CHCTeMa ypaBHEHHH BiacoBa ¢ y4eToM CHIIOBOrO paBHOBECHs 3JEKTPOHOB
BJIOJIb MAarHMUTHOI'O IIOJIS B Cllydae IIIa3Mbl M3 HE3aMarHWYEHHBIX MOHOB M 3aMarHUYEHHBIX
SJICKTPOHOB, a TAKXE PACCMaTPUBAKOTCSA OCHOBHbIC [I€TANIM CXEMBI YHCICHHOTO MHTET PHPOBAHMS
110 BPEMEHH 3TOH CHCTeMbl ypaBHeHuH. Takke paccmarpuBaeTcs cucTemMa ypaBHeHui Biacosa B
ApeipoBOM NPUOTMKEHMH B Ciyyae MOJHOCTBHIO 3aMarHWYeHHOH miasMmbl. Ilocie 3TOro
M3JI0XEHA CXeMa YUCIEHHOrO HHTEIPUPOBAHMUS 110 BPEMEHH 3TOi CHCTEMBI ypaBHEHHI. B KoHIe
TTIaBbl paCCMaTpUBAETCs CHCTeMa ypaBHeHHH Brnacosa B ciyuae 3aMarHUYeHHBIX 3JIEKTPOHOB H
YaCTUYHO 3aMarHM4Y€HHBIX HOHHBIX KOMIIOHEHT.

I'nasa III mocBsmeHa ra3oAMHaMHMYecKOMy M THOPUIHOMY OIMCAHUIO KOCMHYECKOM
I7asMpl € y9ETOM CHJIOBOTO PpaBHOBECHsS 3JIEKTPOHOB BJOJNb MAarHUTHOrO Tons. Jis
0eCCTONKHOBHUTENBHOM IIa3MbI M3 IPOTOHOB M 3aMarHAYEHHBIX 3JIEKTPOHOB pacCMaTpPUBAETCS
BBIBOJI TMBEPreHTHOM (OPMBI ypaBHEHHS CHIOBOTO OaiaHca, B KOTOPOH HCKJIFOYEHO
deKTpuyeckoe mose. C y4eToM 3TOro ypaBHEHHsS HPOBOIMTCS AHATIU3 CHCTEMBbI yYpaBHEHUH
OHOXXMIKOCTHOM MarHUTHOM ra3oBOH JMHaMHKH. [IpUBEICHBI OLIEHKH, KOTOPBIE MOKA3bIBAIOT
HapylICHUE B TJIA3ME COJHEYHOIO BETpa M MarHUTOCHephl 3eMIH OCHOBHBIX HPETIONIOKEHHMIA,
Ha KOTOPBIX OCHOBAH BBIBOJ| 9TOM CHCTEMbl YpPaBHEHHMH.

3aTeM paccMaTpUBAETCs BBIBOA CHCTEMBI yPaBHEHHH MHOTOKOMIIOHEHTHOH MATHHTHOM
ra3oBOH MHAMHUKHU Ul 3aMarHMYCHHOW IUIa3MBbI C YYETOM CHIIOBOTO PaBHOBECHSI JJIEKTPOHOB
BJI0JIb MAarHMUTHOI'O IIOJISI, @ TaKXX€ PacCMaTPUBAIOTCS OCHOBHBIE JETAH CXEMbl YMCIEHHOTO
HUHTErPUPOBAHUS 110 BPEMEHHM 3TOH CHCTEMBI YpaBHEHUIA.

Iloce sToro paccMaTpuBaeTcst BBIBOJ CHCTEMBI YpaBHEHHIA TMOPUIHOTO OINHCAHUSA
T1a3Mbl, B KOTOPOH He3aMarHWYEHHBIE HOHBI OIMCHIBAIOTCS ypaBHeHHsMH Bracosa, a
3aMarHM4CHHBIC 3JIEKTPOHBI ONMHMCHIBAIOTCS B paMKaX ra30BOH JUHAMHKH C YYETOM YCIIOBHS MX
CHJIOBOTO DPaBHOBECHS BJOJIb MarHUTHOTO NOJIA M YCJIOBHS KBa3sHMHEWTPATbHOCTH, a TAKKeE
pacCMaTpuBalOTCs OCHOBHBIE N€TAIIM CXEMBI YUCIEHHOrO HHTETPHPOBAHMS 110 BPEMEHH 9STOM
CHUCTEMBI YpaBHEHHIA.

B raase IV paccmarpuBaercs npuMeHeHHe OHOM M3 BHIBENEHHBIX B riaase II cucTem
YPaBHEHHH K MOCTPOEHHIO MOJENH CTAallHOHAPHOTO TPOCTPAHCTBEHHO JIBYMEPHOI'O TOKOBOI'O
ClI0sA, B KOTOPOM Ila3Ma COCTOMT M3 HE3aMarHMYEHHBIX INPOTOHOB M 3aMarHWYEHHBIX
SJICKTPOHOB, a MArHHTHOE MOJIE OPTOrOHAIBHO TOKY M MMEET HEHYNIEBYID HOPMAlbHYIO
KomnoHeHTy. Ilomyyen o6mmit Buxg Gyskuumm —pacnpeneneHus BEAYLIUX IIEHTPOB
3aMariMHYCHHBIX SNIEKTPOHOB B PAcCMAaTPHBAEMOM TOKOBOM CJI0€ KaK (GYHKIMHM OT Tpex
HE3aBHCUMBIX HHTETPAJIOB CUCTEMB! YPAaBHEHHH JIBUKEHMS BEIYILIEro LeHTpa. Taxske mokasaHo,
UTO €CIM B ILCHTPE CJIOS BEIMYMHA MArHATHOTO TOJI MEHBIIE, YEM Ha €ro IpaHHIax, TO
00513aTeNbHO TNIPUCYTCTBYET MONYJIALMSI 3aXBAYEHHBIX 9JIEKTPOHOB, KOTOpas obecneyuBaeT
5JIEKTPOHEHTPATBHOCTD ¥ SABJISETCS BXOIHBIM IApaMETPOM MOJIEITH.



B koHIe rnaBbl paccMaTpHBaeTCs CHCTEMA YPAaBHEHHH MOJENH B cirydae, Korjaa (pyHKIus
PaCrpeNCICHUsl  SJIEKTPOHOB  SBIISCTCS  pacnpefieneHueM  MakcBemna-BonsimMana B
CTallHOHAPHOM 3JIEKTPOMArHUTHOM I10JIE.

B rmaee V paccmarpuBaeTcs dHcleHHas MOZeNb CTallHOHAPHOI'0 MPOCTPAHCTBEHHO
OTHOMEPHOT'0 TOHKOI'O TOKOBOI'O CjI0s B OECCTOJKHOBHMTEIBHON IUIa3Me M3 He3aMarHWYEeHHBIX
IpOTOHOB M 3aMarHWYEHHBIX 3JICKTPOHOB, B KOTOPOH MAarHUTHOE IIOJIE WMEeT JBe
CaMOCOTTaCOBAHHBIC KOMIIOHEHTBl M IIOCTOSIHHYIO HOPMalbHYyIO0. M3110%eHBI pe3ysibTarsl
MOJIETMPOBAHHST PACCMAaTPHBAEMOI0 CHMMETPHYHOTO TOHKOI'O TOKOBOTO CJIOSI 0€3 CABHMIOBOM
KOMIIOHCHTBI MAarHHTHOrO TONs. Ilocie 9TOro M3NOXKEHBl  pe3ybTAaTHl MOJAEIMPOBAHHUS
pacCMaTpuBacMOro TOHKOI'O TOKOBOI'O CJIOSl B CJy4ae HAJIUYUS CABHTOBOM KOMIIOHEHTEI
MarHuTHOTO Mojis. ONKCaHbI /iBa TMIA U3 YHCJIA MOJTYYEHHBIX KOH(pHUIypaLHii: CHMMETPUYHbBIE
KOHQUIypallii ¥ KOH(UIypaluH c "KOJI0K071006pa3HbIM" NIPO(HIEM CIBUTOBOM KOMIOHEHTBI
MariuTHOTO OJIA ¥ IPUMEPHO NOCTOSHHBIMH BEIMYMHON MAarHUTHOIO MOJI ¥ KOHLEHTPAIHEi.

B npunoxeHHH H3M0KEHBI [Ba HOBBIX METOAA YHCIEHHOTO peIlleHusl CTallMOHAPHOI'O
ypaBHenus Briacosa. ’

B sakmoueHnn cQopmMynHpOBaHBI pPe3yNbTaTHl UCCEPTALMOHHOM paboThI, a TaKxke
PEe3yIbTaThl, KOTOPHIE BBIHOCSTCS HA 3alIUTY.

K muccepranuu y MeHs MMeIOTCs Ba 3aMeyaHms. I[TepBoe otHOCHTCs K pasmeny IIL.2 B
raase III, u coctouT B ciemyromeM. YpaBHEHHs CHIOBOTO GalaHca (I1L.5) u (II1.7) moxHO
BBIBECTH B CaMOM OOIIEM Cllydae, a He TOIBKO JUISl IUIa3MbI U3 TIPOTOHOB M 3aMarHHYEHHBIX
BIEKTPOHOB. [IJIs1 3TOr0 HYXKHO HCTIOIB30BATH T€ JKE IIPHEMBI, KOTOPbIE HCTIOJIB3YIOTCS B pabore.
JIlunelinas koMOMHAIMS ypaBHEHHMH MOTOKA UMITYJIbCa B dopme (1.19) 11t HOHHBIX KOMIIOHEHT |
AJSL - SJIEKTPOHOB  C  LEJNBIO  HCKIIOYHTH  OJIEKTPUYECKOE IIONE€ I[IPH TOMOIIM  YCIOBHS
KBa3UHEHTPATLHOCTH JacT 00OOLIEHHE ypaBHEHHsS CHJIOBOIO OajaHca B dopme (II1.5) mus
o01Iero ciydyas nna3Mbl B3 HECKOJIBKMX HOHHBIX KOMIIOHEHT M He3aMarHHYeHHbIX 3JIEKTPOHOB.
AHanorn4usM 06pa3oM, cymmupyst ypasaenus (1.22) MOXHO NOJIy4UTh 0000IIEHHE ypaBHEHHS
(I11.7).

Bropoe 3ameuyanne oTHOCUTCs K paszeny V.4.2 B raase V. XenateapHo Gojee JIeTaJIbHOE
U3JIOKEHME  BONpOCA  pPCINEHMsS  CHCTeMbl  ypaBHenumit (V.50) s ompenenenus
CamOCOTJIACOBAHHBIX KOMIIOHEHT MAarHMTHOTO IIOJss B TOKOBOM CIO€ B 0OWEeM ciydae
AHU30TPONHBIX OJJICKTPOHOB, KOIJA MX TOK HENMHEHHO 3aBHCHT OT 3TMX KOMIIOHEHT, W
HEJIMHEHHO 3aBUCHT OT MX NpPOM3BOAHBIX. TaMm sBHO mpemmonaraercs IIPUMEHEHUE TOTO JKE
NpHEMa, KOTOPBIA HCIONB3YyeTCs B Cllyyae, KOTJia MarHHTHOE IIOJe HMEeT TOIBKO OJIHY
CaMOCOracOBaHHYI0 KOMIIOHEHTY. B 9Tom ciyyae BEITekaromee u3 ypaBHEHHs Awmnepa
ypaBHeHue (V.31) B pe3ynbTare BRIpaXeHHs MPOM3BOJHON OT CAMOCOTIACOBAHHON KOMIOHEHTEI
MAariuTHOIrO MOJIA Yepe3 OCTalbHble cilaraemble npeobpasyercs k dopme (V.33), xoTopas
pelaeTcs: YHCACHHO.

Jluccepranms HamucaHa Ha BBICOKOM TNpO(ECCHOHATBHOM YPOBHE JKUBHIM H SCHBEIM
A3BIKOM, M COAEPKHUT OYEHb MAJIOE YKCIIO OIIEYATOK.

ABTOpedepaT NONHOCTBIO COOTBETCTBYET COAEPIKAHMIO auccepranuu. OCHOBHBIE
PE3YIbTAaThl AUCCEPTAlMK NOCTATOYHO IIOJIHO OTpaXKeHB! B 21 OmyGIMKOBAaHHOM CTaThe B
OTEYECTBEHHBIX M 3apyOeKHBIX HAyYHBIX JKypHANaX, BXOAAIMX B cmucok BAK, a Taioke
AOKJIaIBIBAUCH ¥ 00CYKJATHCh Ha BCEX €KETOHBIX OTEYECTBEHHDIX KoH(pepeHnusax "dusuka
ILJIa3MblI B CotHEYHOM cucteme" B 20062020 rr.




Hucceprauns O.B. Munranepa akTyanibHa [0 TeMaTHKe, COAEPKHT OYEHb BaKHBIE
Hay4HBIC PE3yJIbTAThl H CBUAETENBCTBYET O BBICOKOH HayuyHON KBaimpuxauuu ee aBropa. OHa
ABJIIETCS pe3ynbTaToM Gosee yeM 20 J1eT ero Hay4HoH paGoThl.

Ilo akryansHOCTH BBIOpaHHOH TeMbl, Hay4HOH HOBM3HE, MPAKTHYECKOH 3HAYMMOCTH,
JIOCTOBEPHOCTH U OOOCHOBAHHOCTH PE3YNBTaTOB M BbIBOJAOB aucceprarms O.B. Munranesa
ABNACTCS (yHAAMEHTANbHBIM HAy4HBIM HMCCIEOBAHHEM M YIOBJIETBOPSIET BCEM TpeOOBaHUAM,
npenbsiBiseMbiM BAK k mokTopckum aucceprauusm, a ee aBtrop, Munranes Ojer BuxTopoBwuu,
HECOMHEHHO 3aCJIy’KMBAacT NPUCBOCHHUS YYEHON CTENEHU JOKTOpa (DM3MKO-MAaTEMATHUECKUX 110
cnenuanbHocTa 01.03.03 — ®usuka Connua.
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