1. Maznummnoe nose

1.1. MarunutHoe noje. JleiicTBUe MarHUTHOTO MOJIsi HA IPOBOJIHUK C TOKOM. Pamka ¢ Tokom
KaK MHCTPYMEHT JJIsi UCCJEIOBAHUS MArHUTHOTO TOJis. MarHUTHBI MOMEHT PaMKH C TOKOM.
Enuauner usmepenus. HanpaBieHwe BEKTOpa MarHUTHONO MOMEHTAa. Bpaimaroniuii MOMEHT,
JEMCTBYIOLMIA HA PaMKy B MarHUTHOM MoJjie. MHAyKIMs MarHuTHOro noJisi. EMMHULIBI U3MEPEHUS.
I'paduueckoe m300pakeHHEe MarHUTHBIX MOJieH. Bua JNWHUN WHAYKIOUH TPSIMOTO, KPYrOBOTO
TOKOB, COJICHOMJA, Topouja. lIpaBwia, 1o KOTOPOMY OINpENENSIIOT HAnpaBICHUE JMHUN
MarHuTHOM MHAYKIMH. HanpspkeHHOCTh MArHUTHOTO TIOJISI U €€ CBSI3b C MHIYKITUEH.

1.2. TlpuHUOMO Cyneprno3WIMK MarHUTHBIX Tmosiell. 3akoH buo — CaBapa — Jlammaca.
[Ipumenenne 3akoHa buo — Capapa — Jlammaca miis ompenelieHuss HaNpsHKEHHOCTH TOJI,
CO3/1aBa€MOI0 TMPSMBIM TPOBOJHUKOM C TOKOM KOHEUHOW JJIMHBI, OECKOHEYHO JJIMHHBIM
npoBogHuKoM. [Ipumenenue 3akona buo — CaBapa — Jlamutaca asis onpezieneHus: HanpsYKEHHOCTH B
LIEHTPE KPYroBOr0 BUTKA C TOKOM U Ha €ro ocu. HampsskeHHOCTh MarHUTHOTO TOJISI KOHEUHOTO U
OECKOHEYHOTO COJIEHOUAAa. MarHuTHOE 1oJie ABMXKYILErocs 3aps/ia.

1.3. JlelicTBMe MarHUTHOTO TIOJII Ha MPOBOJHHUK ¢ TokoM. Cmia Amriepa. B3ammonelicTeue
MapajuieIbHbIX MPOBOJHUKOB C TOKaMHU.

1.4. JIBwxeHue 3apspKCHHBIX dYacTull B MarHuTHOM mosie. Cuna Jlopenna (BBIBON).
Brruncnenue pamuyca OKpY)KHOCTH W TIEPHOJIa OOpAIlleHHs] YacTHUIbI, KOTJa BEKTOP CKOPOCTH
MEPIEHUKYIISIPEH BEKTOPY WHAYKIIUU. BBIYMCIIEHNE TPaeKTOpUHU IBMKEHHUS YaCTHIBI B OOIIEM
ciydae. [Tpumepsl npumMeHeHust WK nposieienus cuiibl Jlopenna. 3¢ dexr Xoina.

1.5. MarnuTHsbli noTok. PaboTa mepemenieHusi MpOBOJHUKA C TOKOM B MAarHMTHOM IOJ€.
PaboTa mepememiennsi KOHTypa ¢ TOKOM B MarHuTHOM Tmojie. Teopema ["aycca nisi MarHUTHOTO
nojia. TeopemMa O LMPKYJISIMKA BEKTOpAa MAarHMTHOM WHIOYKUMH. Pacuer monel cosieHoWaa u
TOpOH/Ia HAa OCHOBE TEOPEMBI O IHUPKYJIAIMH. PacmpeneneHre MarHUTHOTO TIOJISI B CEYCHUU
KpYTJIOTO ITPOBOJIa C TOKOM.

1.6. SBnenme onekrpoMarHUTHOM WHAYKIUU. Oneitel  @Dapanes. OCHOBHOW  3aKOH
AIIEKTPOMArHUTHOM MHIYKIHUH (BBIBOJ (OPMYJbI, MCXOJS W3 3aKOHA COXPAaHEHUS SHEPTHUM).
[Torokocuennenue. IlpaBuno Jlenua. BosnukHoBenue 3/C MHAYKUMM B JIBUXKYIIEMCA
npoBoaHuke. [Ipupona 3/1C uHAYKIMK TIPU ABUKEHUU B MAarHUTHOM T10JIE KOHTYpa W MOSIBJICHUE
OJIC uHAYKIIMK B HEMOJABMKHOM KOHTYpe. BuxpeBoe snekrpuyeckoe nose. Bosnuknosenune I/1C
WHAYKIIMY BO Bpalarouiercs pamke. ['eneparop, snekrpoasurarenb. Toku Dyko.

1.7. WunyktuBHOCTH. BbIBOA POpPMYIBI MHAYKTUBHOCTH COJICHOUIA. SIBI€HNE CAMOUHIYKIIMH
n B3auMouHaykuuu. DJIC camomnaykuuu. Ilepexonnblie mpoieccbl B MOMEHTBI BKIHOYEHUS M
BBIKJTIOUCHHUS dJIeKTpuuecKkoil uenu. Bpems penakcanuu. KonebaTenbHblil KOHTYP.

1.8. Dueprus MarHUTHOTO TIOJIA, CO3/1aBa€MOr0 MPOBOJHHMKAMU C TokaMu. OObeMHas
IJIOTHOCTh 3HEPIHH.

1.9. Marnerukn. ['mnoresa Awmmepa, OOBACHSIOMIAS MAarHUTHBIE CBOMCTBA BEIIECTB.
MarsHuTHbIiI MOMEHT aroMa. ATOM B MarHUTHOM ToJie. JlapmopoBckast yactoTa. J[MamarHeTuku,
napamarHeTuku. Ilpupona nmamarHerusma M napamarHeTusmMa. MarHeTUK B MarHUTHOM IIOJIE.
Hamaruuuennocts (BeKkTop HamMarHu4eHHOCTH). OTHOCHTENIbHAsT MarHUTHAas MPOHUIIAEMOCTb.
CBsi3b MHAYKUMH W HANpPSHKEHHOCTHM MArHUTHOTO TMOJIA. YCJIOBHS JUIsi MarHMTHOIO IIOJISI Ha
rpaHulle pasfena JByX MarHeTukoB. @DeppomarHetuku. [Ipupoma deppomarnerusma.
Temneparypa Kropu. Marautssiii rucrepesuc. OcraTouyHass HaMarHM4eHHOCTh. KospuutuBHas
cuia.

1.10. PenaTuBUCTCKHI XapakTep MAarHUTHOTO B3auMmojeicTBus. [loHsATHE O enuHOM
anekrpomaruutHoM molie. [IpeoOpazoBanust JlopeHna Ans 3AEKTPUUECKOTO M MAarHUTHOTO TIOJISL.
WNHBapuaHTbhl MEXaHUKHU U 3JEKTPOIMHAMHUKH.

1.11. Cucrema ypaBHeHuUU MakcBenna A 3JIEKTPOMAarHUTHOTO TOJNSL B HMHTETPATbHOU U
muddepenuuanpHoit popme. Tlonarue o Toke cMmemieHus. MarepuanbHble ypaBHeHHs. BoiHoBoe
ypaBHeHHE U ero pemieHre. CKOpOCTh PACIPOCTPAHEHUS AIIEKTPOMATHUTHBIX BOJIH. OTKpPBITHII
konebarenbHbId KOHTYp. OnbiThl ['epua. Ikana snekTpoMarHuTHEIX BOJH. OOBbEeMHas TIOTHOCTh
SHEPTrUM FIEKTPOMArHUTHBIX BOJH. M31ydeHHe U pacpoOCTpaHEHUE AJIEKTPOMATrHUTHBIX BOJIH, UX
OCHOBHBIE cBOMCTBA. [[1TOTHOCTH MOTOKA dHEpruu (BekTop YMoBa-IloiiHTHHTA).



2. Onmuka u keanmosasn uzuxka

2.1. Wurepdepeniuss CBETOBBIX BOJH. [IpocTpaHCTBEHHass M BpeMEHHash KOTEPEHTHOCTb.
YcnoBue wuHTepdepeHIHOHHOT0O MUHMMyMa M Makcumyma. Cxema IOwnra. Ilonmocel paBHO#
TOJIIIMHBI U paBHOTO HakioHa. Konbiia HetoTona. MHTEpdepoMerpsl. [IpocBeTiieHHe ONTHKH.

2.2. Judppaxuums. [punnun [roiirenca — @penens. Meron 30H @penens. [udpakuus Ha
KpPYIrJIOM OTBEPCTHHM M JucKe. 30HHas tactuHka. [ludpakuus @Dpaynrodepa Ha menun u
madpakoOHHONW pemeTke. Pa3pemaromas criocoOHOCTh ONTHYECKUX MpubopoB. Paszpermaromas
CIOCOOHOCTH CIIEKTPAILHBIX TPUOOPOB.

2.3. Tlomspuzamusi cBeToBBIX BOJH. EctectBenHbIdt cBer. [lomspuzatop. 3akoH Manroca.
3akon bproctepa. HMckyccrBennass mnomsipusauusa. Jlucriepcusi cBeta. JIEKTPOHHAs TEOpUS
mucnepcud. [lornomenue cBera B BemecTse (3akoH byrepa).

2.4. TermoBoe W3Iy4eHHE, €ro OCOOEHHOCTH M KOJMYECTBEHHBIE XapaKTEPHCTUKH.
AOcomoTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonpiimana. 3akoH cMmemienust Buna.
®opmyna Panes-xunca. YinbprpaduoneroBas karactpoda. ['unoreza u popmyna [Tnanka.

2.5. Kopnyckynspras teopusi csera. d@otosnexrpudeckuii 3pdexr u ero Buapl. OCHOBHBIE
JKCIIEPUMEHTAIIbHBIE 3aKOHOMEPHOCTH BHEIIIHETO ¢boTorddekra. BonbeTr-amnepnas
xapakrepuctuka ¢otodddexra. KpacHas rpanuna. YpaBHenue DiHmTeiiHa ans gorosddexra.
Hasnenue ceera. Ipdext KomnroHa.

2.6. Omwitel Pesepdopma. ITnanerapHas monens atoma. JIMHEWHBIE CIEKTPBI H3ITyICHUS
atomoB. ®opmyna Punbepra. [loctynarel 1 Mogens atToMa Bogopoaa bopa.

2.7. Bomnusl ae bpoiurs. Oneitel J[3Brccona u [Ixepmepa. COOTHOIICHHUE HEOTIPEACTICHHOCTEH
I'eiizenbepra. BonnoBas ¢yHkius, ee cBoiictBa. YpasHenue Llpeaunrepa.

2.8. VYpaBuenue Ulpeamnrepa s CTalMOHAPHBIX COCTOSIHWH. JIBMKeHHWE CBOOOIHON
gacTuIpl. YacTuiia B OJHOMEpHON OECKOHEYHO TiIyOOKOW MOTeHIMalbHOW sMe. KBaHTOBaHme
sHeprur. TyHHEIbHBIA d(PPEKT.

2.9. KBaHTOBO-MeXaHMYECKass MOJeNb aToMa BoJOpoja. JIMCKpeTHble YPOBHU HHEPrHUM.
DOHeprusi MoHW3auu. BomaHoBas (yHKIHMS OCHOBHOTO COCTOSIHUA. [J1laBHOe, opOWUTaIbHOE U
MarHuTHOE KBaHTOBbIE uucia, WX (usmyeckuii cmbica. [lpaBunma orbopa. Omwita IlTepHa u
I'epnaxa. CniuH.

2.10. ATOMHBIE CHCTEMBI CO MHOTHMHU DJJIGKTpoHaMH. [IpuHIIUIT  HEPA3THMUIUMOCTH
ToXAeCTBeHHBIX dYacTull. depmuonsl u 06030HBL [Ipuaiun (3amper) [laynu. Ilepmoamueckas
cucreMa xummuieckux anemeHnToB /.M. Menneneesa.

2.11. Crpoenue Mousekyn. Mouiekyna Bojopoaa. XuMudeckue cBsizu. MloHHas ¥ KOoBaJleHTHAas
cBs3b. Monekynsipabie criekTpbl. KoMOnHaonHoe paccesiHue cBeta. PEeHTreHOBCKOE M3IydYeHHe,
TOPMO3HOE M XapakTepucThueckoe. BhIHyXJIeHHOe (MHIYIUpOBaHHOE) u3ilydyeHue. OnTuueckue
KBaHTOBBIE FeHepaTopsl (Ja3epsl). ['ennii-HeoHOBBIH N1a3ep.

2.12. 3onHas Teopus. MexaHU3M pacUICIUIEHUs JHEPreTUYECKUX YPOBHEH B KpHUCTAILIE.
Mertaiibl, AUIAEKTPUKH U MOIYIIPOBOIHHUKH.

2.13. KBanToBas cratuctuka. Pacnpenenenme boze-Ditnmireiina. Pacnpenenenune ®epmu-
Jupaka. DnexTpoHHBIM Ta3 B Meramiax. ®a3oBoe NPOCTPAaHCTBO dJeKTpoHa. [lodaHOCTHIO
BBIPOXKACHHBIN pepmu ra3 Dueprus @epmu. TemnepaTtypa BoipokaeHHs. CUIBHO BBIPOKICHHBIN
dhepmu ras.

2.14. TemyioeMKOCTh  DIIEKTPOHHOTO rasza. 3akoH Bunemana-®panna. [IpoBogumocTs
MetaiioB. Kiaccuueckast Teopust 31eKTponpoBoaHOCTH [pyzae u npencraBienus 3omMmepdenbaa.
CBepXnpoBOIUMOCTb.

2.15. TlonynpoBoguuku. CoOCTBeHHass MPOBOAMMOCTh  IOJIYNIPOBOAHUKOB. [IprmecHbIe
MIOJIYIPOBOAHUKH. JIOHOpHBIE M aKLENTOPHBIE NPUMECH. 3aBUCHUMOCTB 3JIEKTPOIPOBOJHOCTH OT
TeMIEepPaTyphl.

2.16. TermoemkocTh Ta30B W TBepAblXx Ten. 3akoH [romonra u Iltu. KBanToBas Tteopus
OiiamreiiHa u Jlebas. ®oOHOHBI.

2.17. AtomHoe sapo. SnepHble peakiuu. PagnoakTUBHOCTS.



