ITporpamma K 3Kk3aMeHy 110 KypcCy

DJIeKTPOAMHAMUKA,

(6 cemecTp 2016/2017 y4ebHbIiT TOx)

1.1. YcpenueHne MuKpocKonudecknx ypasHenuii MakcBesuia. BekTopsl nosisipu3a-
Y 1 HAMATHUYEHUS CPeIbl

[Tpu oTBeTe Ha Bompoc 6uera HeOOXOANMO 000CHOBATH HEOOXOANMOCTh YCPETHEHUS YPaB-
HEHU MUKPOCKOIMUIECKOi 3ekTpoanHaMuku. Onucarh BHIOOD MacmTaboB ycpemarenus. [Toka-
3aTh BO3MOZKHOCTH IepeCTaHOBKU OHepaHHﬁ ycpeagHneHnusd M BbIYUCTIEeHUA TTPOU3BOJHBIX 110 KO-
OpJMHATAM U BpeMeHH. BBecTu moHsATHE CBOOOIHBIX U CBA3AHHBIX 3apsaOB. 3allcaTh CBA3b
CPeIHNX 3HAYEHM IJIOTHOCTH CBSI3aHHBIX 3apSA0B U UX ILTOTHOCTEH TOKOB C BEKTOPAMHE IOJIS-
pU3aIuyd 1 HAMarHHIeHHOCTH.

BrimoiHuTh yepenenne ypaBHeHU MUKPOCKOTTMYECKO 3/IeKTponnaMuku. Brectu omnpe-
JAeJIeHUdA JIJId MaKPOCKOIIMYECKUX BEKTOPOB HANPAZKEHHOCTU W HWHAYKIHUHW JJIEKTPpUYIECKOro u
MATHUTHOTO ITOJIS.

[IpuBectn BoIUKCIEHTE, OOBICHAIOMEe (BDU3MICCKUI CMBICT BEKTOPOB MOJIAPH3AINA U Ha-
MATrHHYEeHHOCTH.

1.2. MarepuanbHble YpaBHEHUS OJId MOJIeil B MOKOSAIIEMCH BEIIECTBE

[Ipu orBeTe Ha Bompoc OUIeTa TpedbyeTcs 000CHOBATH HEOOXOJAUMOCThH BBEICHHUS MaTepH-
AJIbHBIX YPaBHEHHUI JIJI OMUCAHAS 3JIEKTPOMATHUTHBIX HMPOIECCOB B BermecTse. [IpuBectn dhop-
MYy MaTepuaJIbHbIX yp&BHeHHﬁ JJIgd QJIEKTPOMATrHUTHOTO TIOJIA B BUAE PA3JIOZKEHUA 1O MaJIOMY
nmapamMerpy (OTHOIIEHWsT MOJYJIsT HAMPSIKEHHOCTH BHEITHEro MoJis K XapaKTepHOMY BHYTDH-
ATOMHOMY HOJIIO) C TOYHOCTBIO JO CJiaraeMbIX, JINHENHBIX 1O HalIPA?KEHHOCTHU TT10JIsA. OHI/IC&TB
busnuecKmii CMBICT U HAOIIOIATETbHBIE MPOSBICHIS, K KOTOPBIM IPUBOIUT KayKI0€e U3 CJIa-
raeMbIX B pasioxkeHHH. [[oKa3aTh COMIACOBAHHOCTH CHCTEMBI yPaBHEHHI MaKpPOCKOMHYECKOi
9JEKTPOAMHAMUKHI MOCTE JOMOTHEHUST €€ MaTePUAJILHBIMIA YPaBHEHUSIMU.

1.3. YpaBHeHuda AJid MOTEHIINAJIOB B OOAHOPOJAHOM TOKoOdAMIieMcs BernecTBe. Kaaunb-
pOBOYHAYd MHBAPUAHTHOCTH. PellleHne B BuUAe 3ama3abIBAaIONINX IIOTEHIIAJIOB

[Ipu oTBeTe Ha BoNpoC OUIEeTA HEOOXOIUMO MTPOBEPUTH 3aMKHYTOCTH CUCTEMbI YPABHEHUI
MaKCBe.H.H& B BeIIleCTBe. BBeCTI/I MMOHATHA CKaJIAPHOTO U BEKTOPHOT'O MOTEHIIUAJIOB 3JIEKTpOMAar-
HUTHOTO TOJIsT ¥ 3AIMCATh UX CBSA3b C HANPSYKEHHOCTSIMHE MOJIsT. 3anucath hopMy KaJauOpoBOU-
HBIX TPeoOpPa30BaHUil 171 MOTEHIINAIOB U MOKA3aTh, YTO HAIPAXKEHHOCTH 3JIeKTPOMATHATHOTO
HOJTS He M3MEHSIOTCS IIPH TaKUX Mpeodpa30BaHUIX.

[ToyunTh ypaBHEHHS /I CKAJISIPHOIO W BEKTOPHOTO IOTEHIIHATIOB B OIHOPOIHOM H30-
TPOTHOM BerecTBe (B 0bIeM caydae). Brecrn kaanbpoBounoe yciosne Jlopenma u 3ammcarh
YpaBHeHUd OJid MMOTEHINAJIOB C YIY€TOM 3TOI'O YCJIOBUA. OTMeTI/ITb CXOJACTBa WU PA3JIMYIUA MEZK-
NIy YpaBHEHHSAMH /15 IMOTEHIHATIOB 3JTeKTPOMATHUTHOIO TOJIS B OZHOPOIHOM H30TPOMHOM Be-
IeCTBe U YPABHEHWSAMHE I IOTEHIINATIOB B BaKyyMme. VcIonb3ys ycTaHOBIEHHYIO aHAJIOTHIO,
3alMCATH PeIleHne s 3ala3IbIBAOIINX TOTEHIHATOB.



1.4. 'pannyHbIe yCJIOBUSA JIJId TOJIE B MOKOLAIIENCcsad KYCOYHO-OHOPOIHOI cpene

[Ipu orBeTe Ha BOMpOC OWIETA HEOOXOJAMMO 3AIMUCATH YPABHEHUS MAKPOCKOIHIECKOil
9JIEKTPOJIMHAMUKN B WHTErpabHoil (popme. Vcmonb3ys 93Tu ypaBHEHUS MOJTYUNTH TPAHUTHbBIE
YCJIOBUsI, CBSI3BIBAIOIIIE KOMIIOHEHTHI BEKTOPOB 3JIEKTPOMATHUTHOTO TOJIsSI HA TPAHUIE Pa3/esa
KYCOYHO-OHOPO/IHBIX CPE/I TIPU HAJUINHN MOBEPXHOCTHBIX 3apsioB u TOKOB. Cdopmyanpoars
"ecTecTBeHHBIE TDAHWTHBIE YCIOBUSI'' M TPUBECTH MPUMED UX MPUMEHEHUS.

1.5. 3aKOH COXpaHeHUs YHEPTruu B FJEKTPOANHAMUKE IMOKOAIIUAXCI CPes

[Ipu orBere Ha BOMpOC GHJIETA HEOOXOAMMO MOJYIHTL 3aKOH COXPAHEHHS SHEPIHU /K-
TPOMArHUTHOTO TOJsT B TuddepeHnnanbioil 1 nHTerpaibnoii popmMax B H30TPOIHOM BeIle-
cTBe (MIPU AMSTEKTPUIECKOH M MATHUTHON MPOHUIACMOCTSX He 3aBHCAIIUX OT BPEMEHH). YKa-
3aTh (DU3MIECKHUI CMBICT KayKOTO W3 CIAraeMbIX B 3aKOHE COXPAHEHHs SHepruu. Beectu mo-
HSTHE IUIOTHOCTH SHEPTHH 3JIEKTPOMAIHHTHOTO IOJIs, IUIOTHOCTH MOTOKA SHEPruu (BEKTOD
[ToitraTunra).

[TosryanuTh 3aKOH H3MEHEHNUST HMITYJIbCA IEKTPOMATHITHOTO TI0JIST B OJHOPOIHOM H30TPOII-
HOM BeIecTBe. BBecTn ompeeneHns s IUIOTHOCTH HUMILYIbCA 3JEKTPOMATHUTHOIO IMOJST I
TeH30pa HampskeHmit MakcBesta. VICIOMB3ysT 9TOT TEH30D, BBIYUCIATH CIITY JEHCTBYIOILYIO
HA OIPAHMYEHHBIH 00bEM BEIeCTBA B MOCTOSHHOM 3JIEKTPOMATHHTHOM IOJIE.

1.6. IToctaHoBKa 3a1aun (OCHOBHBIE ypPaBHEHUsI U T'PAHUYHBIE YCJIOBUS) IJIST IJIEK-
TPOCTATUKMN KYCOYHO-OJHOPOJIHOI Cpebl

[Ipu oTBeTe HA BOMpOC OWIETA HEOOXOAUMO MOJTYUYUTH YPABHEHHE /IS MOTEHINATIA JTeK-
TPOCTATHYECKOTO TOJISI TPU HAJIUIUH 00BeMHBIX CBOOOIHBIX 3apsioB. ChopMynupoBarh Kpae-
BYIO 33129y 3JIEKTPOCTATUKH KYCOUYHO OJHOPOIHBIX cpe1. OOOCHOBATH BRIOOD 'PAHUIHBIX YCJI0-
BUil B CJIydae, KOrJaa 00e cpejibl, pa3jie/IeHHble TPAHUIEH, SABISIOTCS JIUIeKTPUKAMU; U B CJIy-
Jae, KOrjia OJIHA U3 CPeJl — MPOBOJIHUK. 3AINCAThH TPAHUIHBIE YCJIOBUSI B TEPMUHAX MTOTEHITHAIIA.

[TomyunTh BbIpakeHue M1 SHEPTUU TeKTPOCTATHIECKOTO TOJIS JIOKAJIBHON CHCTeMBI 3a-
PsIJIOB, HaXOJIsIIelics B HeOTPAHUYEHHOM, OJTHOPOJIHOM, U30TPOITHOM JIN3JIEKTPUKE.

1.7. Cuabl B 9JIEKTPOCTATUKE OMIJIEKTPUKOB

[Ipu oTBeTe Ha BOIPOC GIIETa HEOOGXOIMMO Ha OCHOBAHHM BAPUAIMOHHOTO HPUHIAIA, TI0-
JYYIHUTDH BBIPAZKeHHE T IIOTHOCTH CIJIBI, ACHCTBYIOMEH Ha M30TPONHBI IUIIEKTPHK B SJeK-
tpocraruaeckoMm Tosie (popmysra Kopresera-T'eapmrosbia).

1.8. DHeprusa cucreMbl TPOBOAHUKOB. CHJIbI B 3JIEKTPOCTATUKE MPOBOJIHUKOB

[Ipu orBeTe Ha BOmpoC OMIeTa HEOOXOAMMO IOJMYUUTH BbIPAYKEHHE JJIsi SHEPTUU dJIeK-
TPOCTATUHIECKOTO MO/ JOKAJBHON CHCTEMBI TMPOBOJHWKOB, HAXOAIIEHCST B HEOTPAHMIEHHOM
O/THOPOJITHOM W W30TPOTTHOM JINJIEKTPHUKE.

BBectn nonsitue moTreHIMaIbHBIX U €MKOCTHBIX KO3(MMUIIMEHTOB, yKa3aTh WX CBOICTBA
u (pusndecknii cMbICT. BRIpa3uTh SHEPTUIO IEKTPOCTATHIECKOTO MO CHCTEMbI TPOBOJTHIKOB
Yepe3 MOTeHIHATbHbIE U eMKOCTHBIE KOI(DMOUIIUEHTHI.

BoraucauTs cuity, JeificTBYIONLYIO Ha TTPOBOJIHUK B JEKTPOCTATHICCKOM IIOJIE.



1.9. ITocranoBka 3amauu (ypaBHEHUS U FPAHUYHBIE YCJIOBHSA) IJIsI CTAIMOHAPHBIX
TOKOB B KyCOYHO-OJHOPOJHBIX ITPOBOJHUKAX

[Ipu orBere Ha BoOmpoc GuaeTa HEOOXOAUMO CGHOPMYIUPOBATH 337aTy MATHUTOCTATHKH
u 3anucarh ypasuennst Makcsesia st nee. [logyants ycaoBre cTannoHapHOCTH TOKOB B Jind-
depennnanbuoit popme. Brectn Mmarepuasbibie ypaBHEHUST JIjIsT TOKOB B H30TPOITHBIX MTPOBOJISI-
X cpegax. O6ocHOBATH HEOOXOIMMOCTH HCTOYHUKOB CTOPOHHUX SJIEKTPOIABUIKYIIUX CHJT JIJTs
MPOTEKAHNS CTAIMOHAPHBIX TOKOB.

[TonyauTsh ypaBHEHHE JI/IsT BEKTOPHOTO MOTEHIMATIA MATHUTHOTO MO CTAIMOHAPHBIX TO-
KOB C y9eTOM KaJHOPOBOYHOTO yCIOBHUs JIOpeHIa n 3amucarh ero perenne. 3anncaTh "PaHmd-
HbIe YCJIOBUS JIJIs 33a9W MArHUTOCTATHKH KyCOYHO-OTHOPOIHBIX CPE/I.

Beecrn npubmkenne smueiinoro ("tonkoro") nposoxmuka. [lomyanrs yeaosue craro-
HAPHOCTH TOKA B MHTETPAJBHON (hopMe JJTst THHEHHOTO TTPOBOTHUKA.

1.10. DHeprusg MarHUTHOTO MOJIS CTAIIMOHAPHBIX TOKOB. MarautHbIii moTtok. Kosd-
dbunueHTH CAMOMHIYKIIMY U B3aUMHON WHIYKITUU

[Ipu oTBere Ha BOHpOC OMIETa HEOOXOAUMO IOIYUYHTH BBIPAXKEHUE IS SHEPIUU Mar-
HUTHOTO HOJIg JOKATBLHOW CHCTeMBI CTAIMOHAPHLIX TOKOB, HAXOIAIIEHCS B HEOTPAHHYEHHOM,
OTHOPOIHOM, M30TPOIHOM MAarHETHKE.

HOﬂqu/ITb BbIpazKeHue JJid dHEPIrun MalrHUTHOTO TIO0JId CUCTEMbI KOHTYPOB C TOKaMU. BBe—
CTH TIOHsITHE KO3(D(DUIMEHTOB CAMOMHIAYKIINA W B3aUMHOW WHIYKIMNA W yKa3aTh WX CBONCTBA.
BoraucanTs ko3 GuImenTs B3anMHOW WHIYKITUA JIJIsT CUCTEMbI HETlePeCeKAIONIUXCsl, JIMHEIHBIX
("roukux'") KOHTYPOB, HAXOASAIUXCST B OJHOPOIHOM, H30TPOIHOM MATHETHKE.

BpecTn moHgTHEe MOTOKA MHAYKIUA MACHUTHOIO II0JS. BBIpAasuTh SHEPrui0 MArHHTHOIO
MOJIgd CUCTEMbI KOHTYPOB C TOKOM Yepe3 IMOTOK. CBHBaTb IMOTOK MHAYKIWUN MaroHuTHOTO TOJId C
ko3 dunmeHTaMn CaMOWHIYKIIMA ¥ B3aUMHOW WH/LYKIIWH.

1.11. KBazucramunonapuoe npubamxkenne. OCHOBHbIe ypaBHeHusd. ['paHuIbl mpume-
HUMOCTH

[Ipu oTBeTe Ha Bompoc OGueTa HEOOXOAMMO yKa3aTh OT'PAHUYEHWS, HAJaraeMble Ha ypaB-
HEHWST 3JeKTPOMATHUTHOTO TIOJIST ¥ MaTepuaJbHbIe YPaBHEHWSI B KBa3UCTAIIMOHAPHOM TTPUO/IN-
keanu. ONEeHUTb TPpaHUIbI TPUMEHUMOCTH 3TOro npubanzxKenund. [lonyunts ypaBHeHUs 1
HaPSKEHHOCTEH 3JIEKTPUIeCKOTO U MAarHUTHOTO TOJ, & TaKzKe IJIOTHOCTH TOKa B KBAa3WCTa-
[IIOHAPHOM TPHOTNZKEHNH.

1.12. IIpoHUKHOBEHIE MEPUOANIECKN MEHSIOMINXCS IMOJiell B IPOBOAHUK (B KBa3W-
cranmoHapuoM npubiamxkennn). Ckua-3ddexT.

[Ipu orBeTe Ha Bompoc OuIeTa HEOOXOIMMO OMHUCATH PACIPOCTPpAHEHNE KBA3HCTAIMOHAD-
HOT'O JIEKTPOMArHUTHOTO TMOJIsT B TPOBOJIHWKE C IJIOCKOi rpanuieii. Bectu moHsiTue TOJIIIIHBI
cKuH-cJIos1. [To/IyanTh sIBHYIO 3aBUCHMOCTD JIJIsI HAIPSIZKEHHOCTH MarHUTHOTO TOJIsSI B ITPOBOJI-
HUKE OT KOOpAMHAT 1 BpeMenu. OIeHNTh CKOPOCTh 3aTyXaHUs aMILIATY/IbI MOJIsT B TPOBOJTHUKE.
YVCTaHOBUTD CBA3b MEKIY HAPSAKEHHOCTIMHI JTEKTPHICCKOTO W MATHUTHOTO O B KayKIOM
TOYKEe MPOBOIHUKA.



1.13. YpaBHeHUS MaKPOCKONNYECKOI JIEKTPOJNHAMUKN B KOBAPUAHTHOM BU/IE

[Ipu oTBeTe Ha BoOmpoC OIIETa HEOOXOAMMO BBIMOTHUTEH YCpPEIHEHHEe MUKPOCKOMHIECKHX
YETHIPEXMEPHBIX BEKTOPOB ILTOTHOCTH TOKa CBOOOTHBIX U CBS3AHHBIX 3apsa0B. BhIpasuTh KOM-
MMOHEHTHI YCPEJIHEHHOTO YeThIPEXMEPHOT'0 BEKTOpa IJIOTHOCTH TOKA CBS3aHHBIX 3aps/I0B Uepe3
YeTHIPEXMEPHYIO TPOU3BOIHYIO TeH30pa rnojsipusaiuu. [[poBepuTh HEMPOTUBOPEYHBOCTH BhIpa-
JKeHUST 3aKOHY COXpaHeHus 3apsiaa. OnpenenTh KOMIOHEHTHI TEH30Da, MOJISIPU3AINN B JTeKap-
TOBBIX KOOp/IMHATAX WHEPIHUATILHON CUCTEMBI OTCUeTa.

BurmoHuTh yepeanenne KOBApUaHTHBIX YPpaBHEHNH MUKPOCKOTTHIECKOM 3TeKTPOTMHAMAKHT
U TIOJIVYUTh YPABHEHHUST MaKPOCKOIMUYECKO 3JIEKTPOJIMHAMIKY B KOBAPUAHTHOH (hopme.

Bammcarh (¢ 060CHOBaHNEM) B BEKTOPHOI (hopMe 3aKOH MPeodpa3oBaHusi HAPSZKEHHOCTH
JIEKTPUIECKOTO TIOJIS, WHIYKIINA MarHuTHOTO TOJIS, a TaKzKe HANPIKeHHOCTH MAarHUTHOTO TO0-
JIE U UHAYKIIAKA 3JTeKTPUIECKOro MOoJId Ipu npeobpa3oBanuax JlopeHa.

1.14. MaTepuajabHble YPABHEHUS AJA JABUXKYMIIUXCH JTNIIEKTPUKOB

[Ipu oTBeTe Ha BoONpOC ODUIETA HEOOXOAMMO MOJYIUTH MaTepUaJbHbIe YPABHEHUST /IS JTH-
IEKTPUKA, JTBUKYIIET0CS HHEPIHATILHO OTHOCUTEIBHO JTADOPATOPHOI CHCTEMBI OTCUeTa, Tpe/l-
mojiarag ero OJHOPOIHOCTH W H30TPOITHOCTH B COOCTBEHHON cHcTeMe oTcuera. PaccMoTperhb
TOJBKO CIYYail B KOTOPOM WHAYKIUS TEKTPUIECKOTO MO/ U HANPSAKEHHOCTH MArHUTHOTO TIO-
JIsl BBIPAYKAIOTCS KaK (DYHKIIMH HAIPSIZKEHHOCTHU 3JIEKTPUIECKOTO MOJIsI U MH/LYKIUU MarHuTHOTO
OIS

1.15. MaTrepuaiabHble YPaBHEHUS AJA JABUXKYMIIUXCH MTPOBOIHUKOB

[Ipu orBere Ha Bomnpoc Gujiera HEOOXOJIUMO MOJIYYUTH 3aBUCUMOCTH IJIOTHOCTH TOKA W
IJIOTHOCTHU 3apsijia OT HAIPSKEHHOCTH 3JIEKTPUYECKOTOo W WHYKIUA MarHUTHOTO TOJeit s
MPOBOJIHUKA, JIBUZKYIIETOCS WHEPIHUAILHO OTHOCUTE/IHHO JTA00PATOPHOI cucteMbl oTcyeTa. [Ipu
BBIUHC/IEHUSAX CJIeIyeT IPUHATD, 9TO B COOCTBEHHOII cCTeMe OTCUYeTa MPOBOIHUKA BBITIOTHAETCA
3akoH OMa, a caM MPOBOJHUK He 3apsizKeH. PaccMoTpeTh mpefelbHbIR Caydail He peTaTUBHCT-
CKOT'O JIBUZKEHUSI.

1.16. OcHOBHBIE ypaBHEHHUS MArHUTHOIl THUAPOAMHAMUKW WI€ATHHO HPOBOAMAIIEIH
KUJKOCTU

[Ipu orBere Ha BOmpoC OMIeTa HEOOXOMAMMO 3aMHUCATh CHCTEMY ypaBHEHHH THIPOINHA-
MUKW WIeaJbHOW YKUJIKOCTH, JOMOJHUB €€ YPaBHEHUSAMH 3JIEKTPOMATrHUTHOTO TOJII B KBa3W-
CTAIIMOHAPHOM TPHUOJIMKEHUN. 3alnucaTh MaTepuaabHble YPaBHEHUs IJIsI MTPOBOISIIE CpeIbl,
JBUKYIIEHCS B 3TeKTPOMATHUTHOM T0JIe, M PACCMOTPeTh MpeIeIbHBIN BUJT 3TUX YPaBHEHWH 1715
A THBHO TIPOBOIMINEH cpe/ibl. 3amucarh ypaBHEHUe s IIOTHOCTH CHJIBI, JeHCTBYIOMEH Ha
MPOBOJIAIILYIO CPEIy CO CTOPOHBI 3JTEKTPOMATHUTHOTO MOJd. BhIMucaTh MOHYIO CHCTEMY ypaB-
HEeHWiT MarHUTHON THIAPOJAWHAMUKH HIeaJIbHO TPOBOAsINEil Kuakoctr. [lokazarh, 9T0 UHUCIO
ypPaBHEHWII B 3TOI CHCTEMe COTJIACOBAHHO C YMUCJOM HEM3BECTHBIX.

1.17. "BmopaxkuBaHue'" MAarHUTHOTO MOJIS B JABUXKYIIUNCA MA€ATbHBI MPOBOIHUK

[Ipu orBeTe Ha Bompoc OGuieTa HEOOXOIMMO Ha OCHOBAHUW yPaBHEHUH MarHUTHONH T'HIPO-
JWHAMUKHI HIeaIBHO MPOBOISINEH KUIKOCTH J0Ka3aTh TEOPpeMY O ""BMOPOKEHHOCTH' CHIOBBIX



JIMHAIT MAPHUTHOTO NOJIsE B ujeaabHbiii nposogauk. ([Tokasars, uro jase GeckoHeuHO OaM3KHe
GACTHIBI JKUKOCTH, B HAYAJILHBIH MOMEHT BPEMEHH HAXOAMBIIMECH HA OJHON CHJIOBOI JIMHUM
MArHUTHOTO MOJIsT, TIPU IBUKEHUN JKUJIKOCTH OCTAHYTCS HA TOI YK€ CUJIOBOii JIMHAN MATHUTHOTO
T0JIsl. )

1.18. Iucnepcusa JAU3JIEKTPUYUECKOIN MPOHUIIAEMOCTHU /[IJisi Pa3pPe>kKEeHHBIX Ta30B n3
HEUTpaAJIbHBIX aTOMOB UJIN MOJIEKYJI

[Ipu oTBeTe HA BOIpOC OHIETa HEOOXOAUMO B MPHOJIUKEHUH OCIIHIISTOPHON MOIETN pac-
CesTHUST MOHOXPOMATHIECKOH 3JIeKTPOMATHUTHONW BOJHBI HA, OJHOJIEKTPOHHOM aToMe TOJTYIUTh
BhIpayKeHune JIjIsi KOMILJIEKCHOW JUJIEKTPUIECKON MPOHUTIAEMOCTH Pa3peyKEeHHOTO ra3a, COCTOs-
IIEero U3 TaKWX aTOMOB. BBIAEINTH BEIECTBEHHYIO M MHUMYIO YaCTH KOMILJIEKCHOM TU3IeKTPU-
YeCKOU MPOHUIAEMOCTH W TMOCTPOUTH WX 3aBUCUMOCTH OT YaCTOTHI 3JTEKTPOMATHUTHOTO TOJI.
OTMeTuTh 00J1ACTH TPO3PATHOCTH U MONVIONIEHNS. BBeCTH MOHATHS HOPMAJIBHON 1 aHOMATHHOI
JTUCTIEPCUN CPE/THI.

1.19. JIucnepcus AW3JEKTPUYIECKOIl MPOHUIAEMOCTH OJ9 MOHU3NWPOBAHHBIX Ia30B

[Ipu oTBeTe Ha Bompoc OmIeTa HEOOXOIUMO 3AIUCATH BBHIPAYKEHUs JIIS BEIIeCTBEHHON u
MHUMOI 9aCTeil KOMILTEKCHON AUEKTPUICCKON TPOHUTIAEMOCTH pa3peKeHHOTO0 HOHU3UPOBAH-
HOT'O Ta3a W IMOCTPOUTH UX XapaKTepPHbIEC 3aBUCUMOCTH OT YaCTOTHI USMEHEHU A IJIEKTPOMATrHUT-
HOTO TOJIst. YKa3aTh YCJOBHS PACIPOCTPAHEHUs TMOMEPEYHBIX U IPOJOJHHBIX BOJIH, a TaK¥kKe
YCJIOBHUE OTPayKeHWs BOJH B IJIa3Me.

1.20. Pu3umdeckuii CMbICJI MHUMOMN YaCTU KOMILJIEKCHON JIUAJIEKTPUYECKOili MpPOHU-
I[aeMOCTH

[Tpu oTBeTe Ha Bompoc OGuaeTa HEOOXOANMO JI0KA3AThH CIPABEIJINBOCTh YTBEPIKIEHUSI: €C-
JII MHEMAs 9aCTh KOMILIEKCHON ITHITeKTPUIECKON IIPOHUIIAEMOCTH OTINYHA OT HYJ/IsI, TO CPeIa
MO0 TMOTJIOMAET SHEPTUIO SMEKTPOMATHUTHOTO MOJSA (TUCCUTUPYIONAs Cpeja), JTub0 MepeBo-
JAUT SHEPTUIO B036Y)KIL6HI/IH, 3allaCeHHYIO B BeHIeCTBE, B 3HEPIruio 3JIEKTPOMAT'HUTHOT'O ITOJIA
(aHTHﬂHCCHHI/IPYIOHIaH Cpeﬂa). ,H.HH JOKa3aTe/JIbCTBa 9TOTIO YTBEPZKAEeHUA CJIeJyeT BBIYUC/INUTD
MMOTOK SHEPTUU MOHOXPOMATHYECKON 3JIEKTPOMATHUTHON BOJIHBI Yepe3 MOBEPXHOCTh, OTPAHNYIH-
BAIOIIYI0 HEKOTOPBINA OOIIEM BeIIeCTBa. BBIMOTHUTL yCpeaHeHHe MOTOKA SHEPIUU 110 MEePUOILY
najaoreir BOTHBI. CBA3aTh pe3yabTaT YCpPeIHEHHs CO 3HAKOM MHHUMOI YacTH KOMILTEKCHOMN
JIMATEKTPUIECKON TPOHUIIAEMOCTH.

1.21. AraauTndecKne CBOWCTBA KOMIJIEKCHOI ANIJIEKTPUIECKON TMTPOHUIIAEMOCTH

[Ipu oTBeTe Ha BOMpPOC OWIETA HEOOXOAMMO, YINTHIBASA IIPHUHIUI MPUIXHHOCTH, BBECTH
AHTErpaJibHOEe COOTHOIIEHUe MEXK/Iy BeKTOPaMHU JIeKTPUUYCCKON WHIAYKIUU U HANPAKEHHOCTHU
AEKTPUIECKOTo ToJist. CBsA3aTh BECOBYIO (DYHKIMIO B 9TOM COOTHOINTEHWH ¢ KOMILIEKCHON IH-
3JEKTPUIECKOil npoHuaeMocTbio. Ha ocHoBe MoJIydeHHOl CBS3U UCC/IEI0BATH aHAJTUTUIECKHE
CBOWCTBA KOMILJIEKCHON JTUIJIEKTPUICCKON TMPOHUAIIAEMOCTH (HOK&S&TB YEeTHOCTH BEIIECTBEHHON
YACTH M HEYETHOCTh MHUMOI YaCTH Ha BeIIeCTBEHHON OCH; JT0Ka3aTh OTCYTCTBHE OCOOEHHOCTEMH
B BepxXHell MOJYILJIOCKOCTH; A0Ka3aTh BEIIeCTBEHHOCTh HA BepXHeil MHUMOI MOJIYOCH; UCCIIeI0-
BATh aCHMIITOTHYECKOE MOBEJIeHNe TIPH GOJIBIMIX 3HAYEHHUSIX apryMeHTa).



1.22. ®opmyasr Kpamepca-Kponura

[Ipu oTBere Ha BOHmpOC OHIETa HEOOXOAUMO, HCHOIL3Ys AHATHTHYECKHE CBOICTBA KOM-
IJIEKCHOIT JTU9IEKTPUYECKON TPOHUIIAEMOCTH, ToayIuTh (opmyasl Kpamepca-Kponura (uc-
IEPCHOHHBIE COOTHOIICHNUST).

1.23. PacnpocTpaHeHne 3JIEKTPOMAarHuTHBIX BOJIH B IMIPOBOJIAINEH AUCTEPTUPYIOIIeit
cpene. CB3b BEKTOPOB IIOJisA, YaCTOThI U BOJHOBOT'O BEKTOpAa

[Ipu orBeTe HA BOMpOC HUIeTa HEOOXOAMMO OMUCATH PACIIPOCTPAHEHUE TIJIOCKONT MOHOXPO-
MaTHYeCKO# 3JIeKTPOMArHUTHONW BOJIHBI B MPO3PavHoil cpejie npu Hajwduu jgucrtepcun. [Ipes-
noJjiarasi pereHne B BHJIE MJIOCKOW MOHOXPOMATHYECKOW BOJIHBI, MOJYYUTH CUCTEMY aJjredpa-
UYECKUX YPABHEHUl s KOMIOHEHT mosisg. OTMEeTUTb YCIOBUS, TP KOTOPBIX BO3MOYKHO pPac-
[IpoCTpaHeHne MPOJOJILHBIX 3TEKTPOMArHUTHBIX BOJIH B Cpe/ie.

Jlna momepedHoil 37TeKTPOMATHUTHON BOJTHBI UCCIETOBATH CBOICTBA: YCTAHOBUTH CBSA3b
MEKJy HANPAKEHHOCTAMHI TOJISI B BOJHE W BOJHOBBIM BEKTOPOM; TOJIYUATh 3aKOH JUCIEPCHN;
HAWTU COOTHOINIEHWE MEXKJIYy MOJIYJISAMHU HATPAYKEHHOCTN 3JEKTPUIECKOTO W MAarHUTHOTO TOJei
B BoJIHe.

HccnenoBarh cBoiicTBa 3akoHa gucuepcun. OO0CHOBATHL HEOOXOIMMOCTH BBEICHUS KOM-
IJTEKCHOTO BOJTHOBOTO BeKTOpa. BBecTH moHATHE OJHOPOIHBIX W HEOTHOPOIHLIX BOH. BBecTn
KOMIIJICKCHBII TTOKa3aTesb MPEJIOMJICHUS W YCTAHOBUTH CBS3b €r0 BEIECTBEHHON W MHUMOI Ja-
cTeil ¢ BeleCTBeHHOW U MHUMON 4aCTAMU KOMIIJICKCHON JUJIEKTPUYECKON MPOHUIIAEMOCTH.
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