Bomnpoce! 1 3agaun K 9K3aMeHy 110 Kypcy
SJIEKTPOIVMHAMUKA
(6 cemecTp, 2020/2021 yue6GHBIN TOT)

1.1. YcpenaeHne MUKpoOcKonndeckux ypaBHeHuit Makcsesuia. BekTopsl nonspu3a-
U M HAMAarHU4eHUsl Cpeabl

[Ipu orBete Ha Bonpoc HGuIeTa HEOOXOAUMO 00OCHOBATH HEOOXOIMMOCTD YCPeIHEHN YPaB-
HEHU# MHKPOCKOIMYECKOH 3MeKTpoauHaMuku. Onncarh BEIOOP MacmTaboB ycpeanenus. Iloka-
3aTb BO3MOZKHOCTDH IIepeCTaHOBKH OHepaHI/Iﬁ ycpeanenud W BbIYHUCJIeHUA HPOU3BOAHLIX IIO KO-
opJuHaTaM W BpPEMEHH. BBGCTI/I IIOHATHUE CBO60,ZLHBIX 1 CBA3aHHBIX 3apAd0B. Baﬂl/lcaTb CBA3b
CpeJIHero 3Ha4YeHHsl ITOTHOCTH CBSI3aHHBIX 3apPSI0B U ILIOTHOCTH TOKA CBI3aHHBIX 3apSI0B C
BEKTOPAMH MOJIAPU3AINA U HAMATHAIeHHOCTH.

BeImoIHUTE yepegHeHne ypaBHeHN MUKPOCKOINYIECKOi 3/1eKTpotnHaMuKy. BBecTn ompe-
AeJIeHUA JJId MaKPOCKOIIMYECKHUX BEKTOPOB HAIIPAZKEHHOCTH M MHAYKIHUHKW JIEKTPHYECKOI'O U
MATHUTHOT'O TTOJIdA.

[IpuBecTu BBIYHC/IEHTE, MOSICHSIONIEe (DU3UIECKHIT CMBICJT BEKTOPOB IIOJSIPU3AINNA U Ha-
MarHU9eHHOCTH.

1.2. MarepuajabHble YpaBHEHUA AJd MOJIE€il B TOKOSAMIEMCH BEIIECTBE

IIpu orBere Ha Bonpoc Ouera TpedyeTcss 0OOCHOBATH HEOOXOIUMOCTD BBEJICHUS MATEPU-
AJbHBIX YPABHEHUH I OMUCAHKS JIEKTPOMATHUTHBIX MIPOIECCOB B BerecTse. IIpusectu dop-
My MaTepPHAIbHBIX YPABHEHUH I SJEKTPOMATHATHOTO OIS B BHJIE PA3JIOKEHHUS 110 MAJIOMY
napamerpy (OTHOIIEHUS] MOJYJIsl HAIPSIKEHHOCTH BHEIIHErO IM0JIsl K XapaKTePHOMY BHYTDHU-
ATOMHOMY HOJHO) C TOYHOCTBIO OO CJlara€MbIX, JUHEHHBIX 10 HallPAZKEHHOCTH I10JIA. OHI/IC&TB
CI)I/ISI/ILIGCKI/H;‘I CMBICJI 1 Ha6ﬂIOﬂaTeﬂbeIe MMpoABJIEHNA, K KOTOPBIM IPUBOAUT KaxKJ10€ U3 CJla-
raeMbix B passioxkenun. [lokazaTh cOriacoBaHHOCTH CHCTEMbI YPABHEHHH MAKPOCKOMUYIECKOM
IEKTPOJIMHAMUKHY TIOCTIE JOMOJTHEHUS €€ MaTePHATbHBIMH Y PABHEHUSIMHE.

1.3. YpaBHeHHNd AJid MOTEHIINAJIOB B OAHOPOJAHOM IOKodAIieMcs BerrectBe. Kaaunb-
POBOYHAad MHBAPMAHTHOCTh. PellleHne B BUAE 3ama3IbIBAIOINNX MMOTEHITNAJIOB

[Ipu orBere Ha BOIpOC OHJIETA HEOOXOIUMO HMPOBEPHTHL 3aMKHYTOCTb CHCTEMBI ypaBHe-
Huit MakcBesta B BemecTBe. BBecTn MOHATHS CKAJISIPHOTO W BEKTOPHOTO MOTEHITHATIOB 3JI€K-
TPOMATHUTHOTO TIOJIsI U 3aMHUCATh WX CBA3b C HANPSKEHHOCTIMHE TOJIsI. 3AMUCATH BhIPAKEHU
KaJIMOPOBOYHBIX TTPE0OPA30BAHUI JII TOTEHIINAIOB U MTOKA3ATh, YTO HAIIPAKEHHOCTH 3JIEKTPO-
MAarguTHOIO MOJIs He U3MEHSIOTCH IPU TaKUX IIPeodpa3oBaHusIX.

[TosryauTh ypaBHEHUS 1A CKAJIPHOTO M BEKTOPHOTO MOTEHITNAJIOB B OTHOPOIHOM HM30-
TPOIHOM BeriecTBe (B 0bIeM caydae). Beecru kaanbpoBouHoe ycioBue JIopeHna u 3amucarthb
yPaBHEHUS [IJTsl TIOTEHIUAIOB C YIeTOM 9TOr0 yeaoBus. OTMETHTD CXOJCTBA U PA3IUUUS MEIK-
Ay YPaBHEHUIMHU /IS TOTEHITNAJIOB JIEKTPOMATHUTHOTO TMOJIS B OJHOPOTHOM H30TPOTTHOM Be-
IMECTBE U YPABHEHUSMU JIJIs MOTEHIIMAJIOB B BakKyyMe. Mcmoab3yst yeTaHOBICHHYIO aHAJIOTHIO,
3allCcaTh pelleHne JJid 3alla3/IbIBAI0ININX TOTeHITHAIOB.



1.4. I'pannyHbIe YyCJOBUS JIJId MOJIEN B MOKOAIIENCS KYCOYHO-OHOPOAHOM cpene

[Ipu oreBere Ha BOmpOC OmaeTa HEOOXOAWMO 3aMMCATH YPABHEHUs] MaKPOCKOMUYIECKOi
IEKTPOJIMHAMHUKY B WHTErpajbHOil (popme. Vcmosib3yst 9Tu ypaBHEHHUs MOJIYYUTH IPAHUIHBIC
YCJIOBHSI, CBA3BIBAIOINIHE KOMIIOHEHTHI BEKTOPOB 3JIEKTPOMATHUTHOTO MOJI HAa TPAHUIIE pa3/iesa
KYCOYHO-OTHOPOJIHBIX CPEJT TTPU HAJTHIUHU MTOBEPXHOCTHBLIX 3apsaaoB U TOKOB. CdhopMmyanpoBaTh
"ecTecTBeHHBbIE TPAHWMIHBIE YC/I0BUs' M NPUBECTH MIPUMED UX IPUMEHEHHUS.

1.5. 3aKOH COXpaHEHUsI SHEPIUU B IJIEKTPOANHAMUKE ITOKOAIIUXCI CPEJ,

IIpu oTBeTe HA BOMPOC GUIETa HEOOGXOAUMO MOJYIUTH 3AKOH COXPAHEHUS IHEPIUHN HJIEK-
TPOMArHUTHOTO 10Jid B juddepenHnuanbHoil 1 WHTErpaabHoil (popmMax B M30TPOIHOM Bellle-
crBe (U IU3IEKTPUIECKON U MATHUTHON MPOHUIIAEMOCTSAX He 3aBUCAIINX OT BPDEMEHH). YKa-
3aTh (DUBMYECKUH CMBICJT KAZK/JIOTO U3 CJIAaraeMbIX B 3aKOHE COXDaHEeHHs SHepruu. Bpectu I10-
HsITHE IJIOTHOCTH SHEPIUH 3JIEKTPOMATHUTHOTO MOJIsl, [JIOTHOCTH IOTOKA IHEPIuu (BEKTOD
[ToiinTHHTA).

HOJIyLH/ITb 3aKOH U3MEHCHU A UMITYJIbCa SJIEKTPOMAIrHUTHOI'O ITIOJId B OJHOPOAHOM U30TPOII-
HOM BelecTBe. BBeCTI/I onpegesenud AJid IJIOTHOCTH MMIIYJIbCa JJIEKTPOMAIrHUTHOTO IIOJIA U
TeHzopa Hampsizkennit Makcpesuia. Vcmoab3yst 9TOT TeH30pP, BHIYUCANTH CUIY JeHCTBYIONLYIO
HA OIDAHUYEHHBIH 0ObEM BEIeCTBA B MOCTOSHHOM 3JIEKTPOMAIHUTHOM MOJIE.

1.6. IloctanoBka 3amauu (OCHOBHbIE ypaBHEHUS U IPAHUYHbIE YCJIOBUSA) IJIS IJIEK-
TPOCTATUKU KYCOYHO-OJHOPOIHOII Cpeibl

IIpu orBere Ha BompoC OmIeTa HEOOXOIUMO IOIYIUTh YpaBHEHHE I MTOTEHIHAJIA K-
TPOCTATHYECKOT'O MOJIsI IIPU HAJHMIHU 00beMHBIX CBOOOIHBIX 3apsiioB. ChopMyIupoBaTh Kpae-
BYIO 33/1a4y JIEKTPOCTATUKH KYCOTHO-OTHOPOIHBIX cpel. OOOCHOBATEH BHIOOD IPAHUYHBIX YCJI0-
BUil B ciydae, Korjaa 0be cpelibl, pa3je/eHHble TPAHUIe, ABAII0TCH JUIJIEKTPUKAMU; U B CJIy-
4ae, KOrJa O/IHA U3 CPEJI — MPOBOJIHUK. 3AMUCATH TPAHUIHBIE YCAOBHS B TEPMHUHAX TTOTEHITAAJIA.

[ToyunTh BBIpaXKeHue I SHEPTHH 3JEKTPOCTATHIECKOr0 I0JIs JTOKAJbHON CHCTeMbI 3a-
PSAIOB, HAXOISINEHCsI B HEOTPAHUIEHHOM, OJHOPOIHOM, H30TPOITHOM JIHIJIEKTPHKE.

1.7. Cuasl B 9/IEKTPOCTATUKE OMIIEKTPUKOB

IIpu oTBeTe Ha Bompoc Guiiera HEOOXOAUMO HA OCHOBAHHHU BAPUAIMOHHOIO HPHHITHUIIA I10-
JIYYUTH BBIPAzKeHHe JJId IIOTHOCTH CHJIBI, JeHCTBYIONICH Ha M30TPOIHLI TUIICKTPHK B 3JICK-
TpocraruaeckoM tmose (dhopmyna Kopresera-I'ebMrobia).

1.8. SHepl"I/IS[ CHUCTeMbl IIPOBOAHUKOB. Cuiasnl B AJIEKTpoCTaTuKe IIPOBOAJHUKOB

[Ipu orBeTe Ha BoIpoc OWJIETAa HEOOXOJMMO IOJYUYHTD BBIpaKeHUe JIJId JHEPIuu 3JIeK-
TPOCTATHIECKOTO TOJIST JIOKAJTbHOW CHUCTEMBI ITPOBOJHUKOB, HAXOJAIIEHCsT B HeOTpAHUYEHHOM
OJITHOPOJIHOM M U30TPOITHOM JIHIJIEKTPUKE.

BBectn nongdrTne moTeHNHAJIbHBIX U eMKOCTHBIX KO3(D(MUIMEHTOB, yKa3aTh UX CBOHCTBa
n GU3NIECKuit CMBICTA. BHIPa3uTh SHEPTHUIO JIEKTPOCTATHICCKOTO MOJIsT CUCTEMBI TPOBOJTHUKOB
Yepe3 MOTeHIUATIbHBIE U eMKOCTHBIE KOI(DDUIUEHTHI.

Boraucauts cuty, AedcTBYIONYIO HA TPOBOJIHUK OIPAHMYCHHOTO 0O0beMa, HAXOAAIIUHACcs B
3JIEKTPOCTATUYECKOM lI0JI€.



1.9. ITocranoBka 3azadu (ypaBHeHUs U I'DAHUYHBIE YCJIOBUs) IJIS CTAIHOHAPHBIX
TOKOB B KyCOYHO-OJHOPOJHBIX IIPOBOJHUKAX

Ilpu orBeTe Ha Bompoc GuireTa HeOOXOAUMO CHOPMYIHPOBATH 3339y MArHUTOCTATUKA
U 3alucaTh ypaBHeHns Makcsesa aad Hee. [loqydnTs yc10BIe CTAITMOHAPHOCTH TOKOB B Au-
dbepernnanproil popme. BBecTn MaTepuaabHble ypaBHEHH JJ1d TOKOB B H30TPOMHBIX IPOBOA-
mux cpenax. O6ocHOBATH HEOOXOAUMOCTH HCTOYHIKOB CTOPOHHHX 3JI€KTPOIBUKYIINX CHJI JJIs
IPOTEKAHHe CTAITHOHAPHBIX TOKOB.

lloy4nTs ypaBHenue 11 BEKTOPHOTO MOTEHIIMAIa MATHATHOTO HOJIA CTAHOHAPHBIX TO-
KOB C y4eTOM KaJuOpOBOYHOTO ycjoBud JIopenma u 3amucaTh ero pelienue. 3alucaTh ITPDaHIY-
HBlE YCJIOBHS /IS 33189l MATHUTOCTATHKH KYCOYHO-OJHOPOIHBIX CPEJ,.

Beectu npubmamkenne smueiinoro ("tonkoro") mposognnka. IloxydnTs ycroBue crammo-
HAPHOCTU TOKa B HHTEIPAJbHON dopMe 1/ JIUHEIHOr0 IPOBOTHUKA.

1.10. DHeprusg MarHUTHOTO MOJISA CTAIIMOHAPHBIX TOKOB. MarautHbIii moTok. Koad-
dbunmenTH CAMOMHIYKINN UM B3aUMHOUW WHIYKITAN

IIpu orere Ha Bompoc GujeTa HEOOXOJAMMO MOJYYUTH BBIDAYKEHUE JIjIsd IHEPTHH Mar-
HUTHOIO IOJIs JIOKAJIBHONW CHCTEMBI CTAIMOHAPHBIX TOKOB, HAXOJIAIIEHCs B HEOrPDAHUYEHHOM,
OJHOPOJHOM, H30TPOIHOM MATHETHKE.

HOﬂy‘lHTb BbIpa2zKC€HUEC JJ1d JHCPIUU MalHUTHOI'O 110JId CUCTEeMbl KOHTYPOB C TOKaMH. BBe—
CTH MOHsATHE KOIPPUIMEHTOB CAMOMHAYKIIMU U B3AUMHONH MHIYKIMA U yKa3aTh UX CBOWCTBA.
Borancntsb K03 GUImenTs B3auMHOW HHIYKITUU JIJIsi CACTEMbI HETIePECeKAIONUXC s, TMHEIHBIX
("ronkux") KOHTYPOB, HAXOJSIIUXCA B OJHOPOJHOM, H30TPOITHOM MAarHETHKE.

Beecru noHsaTHe mOTOKA MHIYKIME MATHUTHOIO HOJIs. BBIpa3sUTh 3HEPIHI0O MArHUTHOIO
HOJIST CHCTEMBbI KOHTYPOB ¢ TOKOM depe3 MOTOK. CBsI3aTh MOTOK MHAYKIHHA MAarHUTHOIO TOJS C
ko3 dunuenTaMu CaMOUHAYKIMH U B3aUMHOMN HH/LYKITHH.

1.11. KBa3ucranuonapuoe npubamxenune. OCHOBHbIe ypaBHeHus. ['paHunpl npume-
HUMOCTH

ITpu orBere Ha Bolpoc OUIeTa HEOOXOAUMO yKa3aTh OrpaHUYEeHHUs], HAJlaraeMble Ha ypaB-
HEHWSI 3JeKTPOMATHUTHOIO TOJIA W MaTepHaJbHbIe YPaBHEHUS B KBa3UCTAIIMOHAPDHOM TPUO/IN-
kKeuuu. OIEHUTHh IPAHUIBI TPUMEHUMOCTH 3TOro npubauzKenud. llonyants ypaBHeHus i
HaIIPSKeHHOCTeH JIEKTPUIECKOT0 U MarHUTHOT'O T0JId, & TaKykKe IJIOTHOCTH TOKa B KBa3WCTa-
HOHAPHOM MTPHUOJIHKEHUH.

1.12. IIpoHUKHOBEHNE IIEPUOAMYIECKHA MEHSIOMINXCH MoJiell B IPOBOAHUK (B KBa3W-
cranmoHapHoM npubimxennn). Ckua-3ddexT

[Ipu orBeTe Ha BOIpOC OHIETA HEOOXOIUMO OIKMCATH PACIPOCTPAHEHHE KBa3UCTAIIMOHAD-
HOI'O IEePHUOIMYECKOTO FJIEKTPOMArHUTHOIO I0JId B IIPOBOJIHUKE C ILJIOCKOW rpanutieii. Beectn
MOHSITHE TOJIIUHBI CKUH-CJIOSI. [[o/IyInTh SIBHY0 3aBUCHMOCTD JIJIST HANIPSIZKEHHOCTU MarHUTHO-
ro TOJIA B IMPOBOIHUKE OT KOOpPAMHAT M BpemeHn. OIEHNUTh CKOPOCTH 3aTyXaHWs aMILIHTYIhI
MOJId B MPOBOJHUKE. YCTAHOBUTDH CBA3b MEYK/IY HANPAKEHHOCTIMH JIEKTPUIECKOTO U MarHUT-
HOT'O TIOJIA B KaXKJIOM TOYKe IMTPOBOJHUKA.



1.13. YpaBHeHUd MaKPOCKONNYECKOH JIEKTPOANHAMUKYN B KOBAPMAHTHOM BUJIE

IIpu oTBeTe Ha Bompoc OuaeTa HEOOXOJIUMO BBIIIOJTHUTD YCPEJIHEHNE MUKPOCKOTTMYECKUX
YeThIPEXMEPHBIX BEKTOPOB ILIOTHOCTH TOKA CBOOOIHBIX U CBA3AHHBIX 3apsI0B. BhIpa3uTh KOM-
HOHEHTH! YCPEIHEHHOTO YeThIPEXMEPHOIO BEKTOPA IJIOTHOCTH TOKA CBS3aHHBIX 3apsI0B depe3
YeTHIPEXMEPHYIO IUBEPreHIINI0 TeH30pa Moasspu3anun. [IpoBepuTh HeIPOTHBOPEUHBOCTE BHIPa-
KEeHHd 3aKOHY COXPaHCHUA 3apdaad. OHpe,ZLeJH/ITb KOMIIOHEHTBI TE€H30Da IIOJIdpUu3aluu B AeKap-
TOBBIX KOOpAWHATaX I/IHepHI/IaﬂbHOﬁ CUCTEMBI OTCYETA.

BainmotHuTh yepeiHeHne KOBAPUAHTHBIX YPaBHEHHT MIKPOCKOIINIECKOH 916K TPOIMHAMUK I
U IOy IUTh YpaBHEHHS MaKpPOCKOMNIECKON 3JIeKTPOINHAMIKE B KOBAPUAHTHOI (bopMe.

Banucarh (¢ 060CHOBaHEEM) B BEKTOPHOI hopMe 3aKOH Mpeobpa3oBaHus HAIIPSIKEHHOCTH
AJIEKTPUYIECKOTI'O IIOJId, MHAYKIUN MaIl'HUTHOI'O I1I0JId, a TaKZKe€ HallPAXKeHHOCTHU Mal'HUTHOI'O I10-
JI U WHAYKIIMU 3JeKTPUIEcKOro oJisl pu peodpa3oBanusx JlopeHna.

1.14. MaTrepuajbHble YPaBHEHUA AJS JABUXKYHNINXCA JTUIIEKTPUKOB

IIpu orBere Ha BopoOC OujieTa HEOOXOAUMO MOJIYYUTh MAaTEepUAJIbHbIE YPABHEHUS JIJIs JIU-
JEKTPUKA, JBUZKYIIET0CHd NHEPIUAJIHLHO OTHOCHTEIBHO JIADOPATOPHOM CUCTEMbBI OTCYETA, TTPeJI-
noJjiaras ero OJHOPOJHOCTH W U30TPOMHOCTh B COOCTBEHHOW cucreme orcuera. PaccMOTpeTh
TOJIBKO CJIY49ail B KOTOPOM MHAYKIUA JICKTPUIECKOTO MOJIA U HAIPAXKEHHOCTh MATrHATHOTO IO-
JIst BBIPAXKAIOTCA KaK (PYHKIINN HATPSIKEHHOCTHU SJTEKTPUIECKOTO MO U UHIYKIIUA MAarHUTHOTO
10JI5.

1.15. MarepuajibHblEe YpaBHEHUS AJI ABUXKYIINXCA TPOBOJIHUKOB

[Ipu orBere Ha Bolpoc OWIeTa HEOOXOIUMO MOJYUYHUTH 3aBUCUMOCTH ILJIOTHOCTH TOKA H
IJIOTHOCTH 3apdaaa OT HANPAKEHHOCTH JEKTPUUECKOTO W WHIAYKIINA MATHUTHOTO TOJEH JIJid
MPOBO/IHUKA, JBUKYIIEr0Cd HHEPIIHAJILHO OTHOCUTEJILHO JIabopaTopHoil cucrembl orcyera. [Ipu
BBIYUCJIEHUSIX CJIe/IyeT MPUHITH, 9TO B COOCTBEHHOI CHCTEMe OTCUYeTa ITPOBOIHNKA BHITIOJIHSIETCS
3akoH OMma, a caM IPOBOJIHUK He 3apszKeH. PaccMoTpeTh mpeaebHbli ciydail He peiaTUBUCT-
CKOT'O JIBUKEHWUSI.

1.16. OcHOBHBIE ypaBHEHUS MArHUTHOI THUAPOAWHAMUKN WA€AaJIbHO HPOBOJAIINEI
KUJKOCTHU

IIpu oTBeTe Ha BoOmpoc OuIeTa HEOOXOIWMO 3allACATh CHCTEMY YVDaBHEHHIl T'MIPOIMHA-
MHKHU HUJIaJbHON YKUJIKOCTH, JONOJHUB €€ YPaBHEHHSAMHU JIEKTPOMArHUTHOTO MOJd B KBa3U-
CTAMOHAPHOM MPUOIMKEHNN. 3AMUCATH MATePUAJbHBIE YPABHEHUS JIjI TPOBOISINEH CPeIbl,
JABUKYTIIEHCST B 3J€KTPOMATHAUTHOM II0JI€, U PAacCMOTPETh IIpejesibHbIil BU/ 3TUX YPaBHEHUi
JUTST MI€AJTHHOTO TMPOBOHUKA. 3alNWCaTh YpPaBHEHUE I MJIOTHOCTH CHJIBI, JEeHCTBYIOIIEH Ha
HPOBOJIAIYIO CPeJly CO CTOPOHBI 3JIEKTPOMATHUTHOIO 10Jd. BeIucarTh MOJMHYIO CHCTEMY ypPaB-
HEHU# MArHUTHOM THAPOJIWHAMUKN HeaJbHO MpoBojgdieil kuakoctu. [lokazaTh, 9T0 9ncsio
ypaBHeHU#l B 3101 cucremMe COIVIACOBAHHO € YMCJIOM HEU3BECTHBIX.

1.17. "BmopaxkuBaHue'" MAarHUTHOTO MOJIS B JABUXKYIIUNCA NAeAJbLHBIA MPOBOIHUK

IIpu orBere Ha BompoC GuIETa HEOOXOIUMO HA OCHOBAHWU YPABHEHWH MATHUTHON T'HIPO-
JIMHAMUKHU UJIEAJbHO LHPOBOJSIIEH KUJIKOCTU J0Ka3aTh TeopemMy O "BMOpOxKeHHOCTH'" CH/I0BBIX



JMHUA MAIHUTHOIO HOJIs B ujeasbbiii nposognuk. (ITokasarb, uro jse GeckoneuHo OGiu3kue
YACTHIHI ZKUJKOCTH, B HAYAJbHBIH MOMEHT BPEMEHH HAXOAMBIIHECS HA OMHON CHJIOBOil JIMHUM
MArHUTHOTO TOJIsl, IPU JBUKEHUH YKUJKOCTH OCTAHYTCSA HA TOH 7Ke CUJIOBOM JIMHUM MArHUTHOIO
1oJIsl. )

1.18. /Iucnepcus JAMIIEKTPUYUECKOU MPOHUIMAEMOCTH JJisd Pa3pPe>KEHHBIX Ta30B U3
HellTPaJIbHBIX aTOMOB WJIN MOJIEKYJI

[Ipu oTBeTe Ha BOIpOC OUIETA HEOOXOJAUMMO B IIPUOJTUKEHUU OCIULIATOPHONR MOJIE/IH Pac-
cesHUS MOHOXPOMAaTHYECKOH 3JeKTPOMAIrHUTHON BOJHBI Ha OJHOJIEKTPOHHOM aToMe Oy YUTh
BBIpaKeHHUe JIIs1 KOMILTEKCHOU JTUJIEKTPUIECKON TTPOHUTIAEMOCTH Pa3peyKeHHOTO ra3a, COCTOsI-
[ero u3 TaKuxX aToMOB. BbIJEIUTH BEIECTBEHHYIO U MHUMYIO 4acTH KOMILIEKCHON I3/ IeKTPH-
YecKOM MPOHUIIAEMOCTU M MOCTPOUTH UX 3aBUCUMOCTH OT YaCTOTHI 3JEKTPOMATHUTHOTO TIOJIM.
OrMeTuTh 00J1aCTU IPO3PAYHOCTH U IONVIONIeHUA. BBecTn NoHaTHsa HOpMaJIbHOM 1 aHOMAaJILHON
JIUCIIEPCUU CPEJIBI.

1.19. /JIucnepcusa Au3JeKTPUYECKO MPOHUIAEMOCTH AJI9 NOHU3NWPOBAHHBIX I'a30B

IIpu orBeTe Ha BOMpOC OmreTa HEOOXOIUMO 3aNMUCATH BBIPAYKEHUS JIIS BEIECTBEHHON |
MHHAMOH 9acTel KOMILIEKCHONH AAIJCKTPAYECKON TPOHUIIAEMOCTH Pa3PEKEHHOTO NOHN3UPOBAH-
HOTO T'a3a U MOCTPOUTH UX XapPaKTEePHbIE 3aBUCAMOCTHA OT YaCTOTHI U3MEHEHUS JTEKTPOMATHUT-
HOT'O 10JIg. YKa3aTh YCJIOBUS PACIHPOCTPAHEHUS IIOLNEPEYHBIX U MPOJOJIbHBIX BOJIH, 8 TaKKe
YCJIOBHUE OTPaKeHUd BOJH B IJIA3Me.

1.20. Pu3myecKuii CMbICJI MHHUMOM YaCTU KOMILJIEKCHOI JTUIJIEKTPUYIECKON IPOHU-
AeMOCTH

ITpu orBeTe Ha Bonpoc OuaeTa HEOOXOAMMO JI0KA3aTh CIIPABE/IINBOCTD YTBEPXKACHUS: €C-
JI MHAMAas JaCTh KOMILJIEKCHON AM3JIEKTPUIECKOIl MPOHUIIAEMOCTH OTJIHYHA OT HYJISA, TO Cpeaa
760 MOTJIOIIAET IHEPIHIO FJEKTPOMATHUTHOTO MOJIs (UCCUIUPYIONas cpeja), Jubo mepeBo-
JIAT SHEPIrHI0 BO30OYXKIEeHWs, 3alaceHHYI0 B BEIIeCTBE, B YHEPIHUIO 3IeKTPOMATHUTHOIO IOJIS
(anTHAHCCHTIUpYIOMAsT cpefia). s JT0Ka3aTeIbCTBA ITOT0 YTBEPKICHUS CJIEYeT BHIUUCIUTD
MMOTOK 9HEPIrUN MOHOXPOMATHYECKON 3JIEKTPOMATHUTHONH BOJIHBI Y€pe3 MOBEPXHOCTh, OTPaAHNIH-
BAIOIILYI0 HEKOTOPHKIl OOIEM BelecTBa. BBIMOJIHUTEL yCpe HeHNe MTOTOKA SHEPIUuu MO0 MePHOLY
najgaoieir BotHbl. CBA3aTh pe3y/bTaT YCPEJHEHHS CO 3HAKOM MHHUMON YacTH KOMILIEKCHOM
JIMAJIEKTPHIECKOH TPOHUIIAEMOCTH.

1.21. AHaauTUuYeCcKne CBOMCTBA KOMIIJIEKCHOW ANM3JEKTPUIECKOI ITPOHUIIAEMOCTH

ITpu orBere Ha Bompoc GueTa HEOOXOAMMO, YUUTHIBAsT MPWHIIAI MTPUIUHHOCTH, BBECTHU
HHTETIPAJbHOE COOTHOICHUE MEZKJIY BEKTOPAMHU JIEKTPUYCCKON UHIAYKIUU U HAIPAKEHHOCTH
JEKTPHIECKOro 1oJist. CBA3aTh BECOBYIO (DYHKIHMIO B 9TOM COOTHOIIEHHH C KOMILIEKCHOU TH-
9JIEKTPUYECKOH npoHuaeMoctbio. Ha ocHoBe 1oJiydeHHO CBSI3U MCCJIe/I0BATh aHAJIMTUIECKNE
CBOICTBA, KOMILJICKCHON JINIJIEKTPUIECCKON TTPOHUATIAEMOCTH (HOKaBaTb YeTHOCTH BEIECTBEHHON
YaCTH ¥ HEYEeTHOCTh MHUMO# 9aCcTH Ha BEIIeCTBEHHON OCH; J0Ka3aTh OTCYTCTBUE 0COOEHHOCTEI
B BE€pXHEH MOJYIJIOCKOCTH; A0KA3aTh BEIIEeCTBEHHOCTh HA BepXHeil MHUMOM OJIYOCHU; UCCJIe0-
BaTh ACUMIITOTHUYECKOE IMOBeIeHNe IPU OOJIBIINX 3HAUEHUSIX apryMeHTa).



1.22. ®opmyusr Kpamepca-Kporura

IIpu orBere Ha BOMpoOC OWIETAa HEOOXOIUMO, UCIOJIB3YS AHAJIUTHYIECKUE CBOHCTBA KOM-
ILIEKCHOM JTHAJIEKTPUYECKO TPOHUIIAEMOCTH, TOJYIuTh Gopmy sl Kpamepca-Kponura (uc-
IIEPCHOHHBIE COOTHOIICHUS] ).

1.23. PacnpocTpaHeHue 3JIeKTPOMAarHUTHBIX BOJIH B IPOBOJIAINEl AUCIEPrupyoIleit
cpene. CBA3b BEKTOPOB MOJIA, YaCTOThI M BOJHOBOT'O BEKTOpa

[Ipu oTBeTe Ha BOMpPOC OHUIIETa HEOOXOIUMO OMUCATH PACITPOCTPAHEHNEe TIIIOCKONH MOHOXPO-
MaTHIeCKO#l 371eKTPOMATrHUTHON BOJHBI B MPO3PAvHOil cpefie npu Hagawduu aucrnepcuu. [Ipes-
noJjiarasi perieHne B BHJIE IJIOCKOH MOHOXPOMATHYECKOI BOJIHBI, IIOJYYUTH CUCTEMY ajrebpa-
HYECKUX YPABHEHUI JJIsT KOMIOHEHT 110/isg. OTMEeTUTh yC/IOBHS, TP KOTOPBIX BO3MOYKHO Pac-
LIPOCTPaHeHue MMPOJOJIbHBIX 3JIeKTPOMAarHUTHBIX BOJIH B Cpejie.

s monepevyHoit 371eKTPOMArHUTHON BOJIHBI HCCJIE/IOBATH CBOUCTBA: YCTAHOBUTDH CBS3b
MEZKJY HalPAXKEHHOCTAMHA TOJIS B BOJIHE U BOJHOBBIM BEKTOPOM; HMOJYYATH 3aKOH JIUCIIEPCUN;
HalTH COOTHOIICHUE MEXKAY MOJYAAMU HAIPAXKEHHOCTU 3JIEKTPUYCCKOrO U MArHUTHOIO I10JICH
B BOJIHE.

UccnenoBars croiicTBa 3akona guctepcnn. OBOCHOBATHL HEOOXOAMMOCTH BBEJIEHUST KOM-
IJIEKCHOTO BOJIHOBOT'O BeKTOpa. BBecTH moHATHe OJHOPOJHBIX U HEOJHOPOJHBIX BOJIH. BBecTn
KOMIIJIEKCHBIHM [TOKa3aTe b IIPEJIOMJICHUA U YCTAHOBUTDL CBA3L €0 BeIlleCTBeHHONH U MHUMON 4a-
creil ¢ BelecTBeHHOd U1 MHUMOR 4acTAMU KOMILICKCHOR JU3/IEKTPUYCCKON HPOHULACMOCTH.

Sagaan

19.1, 19.3 (Tonbko morte”unan), 19.4, 19.5, 19.6, 20.3, 20.3a, 21.1, 21.2, 21.3, 21.3a, 22.1, 22.2, 22.5,
24.3, 244, 24.6 (tonbko momne H), 26.2 (upsamoyronpHOe ceueHue), 26.4 (tonpko L12 u sHepruto
B3aMOJIeNCTBIA), 26.5, 27.1, 27.3, 28.1, 28.2, 29.2, 29.3, 30.1, 31.1.





