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BBenenue

[Iporpamma pa3paboTaHa Ha OCHOBE HPOrpaMMbI-MHUHHUMYMa KaHJIUAATCKOTO
sk3ameHa 1o crneuranbHocTH 01.04.02 «Teoperudeckas ¢usnka», YTBEPKIACHHOU
[Ipukazom Munuctepcra oopazoBanus 1 Hayku P® ot 08.10.2007 Ne 274.

B ocHOBY naHHOW NporpaMMsl IOJOKEHBI CIEAYIOIINE AUCLUIUIMHBI: MEXaHUKa,
TEOpHUs IOJIsI, DJIEKTPOJMHAMHUKA M MEXaHWKa CIUIOLIHBIX Cpell, KBaHTOBAas MEXAaHHKA,
cTaTUCTHUYECKasi PU3MKa, KBAHTOBASI TEOPHSI TTOJISL.

[Iporpamma  paszpaboTaHa OSKCIEPTHBIM  coBeToM 1o  ¢usuke  Bricmeit
aTTeCTallMOHHOM Komuccun MmwuHoOpa3oBanusi Poccum npu  ywactum MHctutyTa
teopernyeckoil puzuku um. JI.JI.Jlannay PAH, Mucturyra sigepubix uccienoBanuit PAH,
I'HI] «Kypuarosckuii nactutyt», MUOU u MI'Y um. JIomoHOCOBA.

1. Mexanuka.
1. YpaBHenus amxenus. O000IIEHHbIE KOOPAWHATHI, IPUHLIUAI HAUMEHBIIETO ACHCTBUS,
¢bynkuus Jlarpanxa.
Cummerpun. Teopema Herep. 3akoHBI COXpaHEHHsS DJHEPIUM, HMIIYJbCa, MOMEHTa
VMITYJIbCA.
2. HTerpupoBaHue ypaBHEHUW NBHXKeHUA. OHOMEpPHOE IABWKEHUE, PUBEACHHAs Macca,
JNBWKEHHE B LIEHTPAJIBHOM IIOJIE.
3. Pacmaxg wactun, ymnpyrue croikHOBeHHs. CedyeHHE paccesHus dacTwil, (opmya
Peszepdopna.
4. Manbie xkonebGanuss. CBOOOOHBIE U  BBIHYXJCHHbIE OJHOMEpHBIE KoJieOaHMS,
IapaMeTpUYECKAN PE30HAHC.
Konebanus cucteM co MHOTUMHU CTENEHSIMU CBOOO/BI, MOsIpHbIe KoopAuHAThl. Konebanus
MIPY HAJTMYUH TPEHUSL.
5. JIBWKeHHE TBEPABIX TEN. YTIJIOBAasl CKOPOCTb, MOMEHT MHEPLUU M MOMEHT KOJIMYECTBA
JBIKEHHUSI TBEPABIX TEJ. DWIEPOBHI YIJIbl U YPaBHEHHUE DUEpa.
6. Kanonnueckue ypaBHeHUs, ypaBHeHHE [ammibToHa, ckoOku Ilyaccona, nmedicTBue Kak
byHKIMs KoOpAMHAT, Teopema JluyBuiuis, ypaBHeHue. ['amunbroHa-Skobu, pasneneHue
MIEPEMEHHBIX.
7. IpyHIun oTHOCUTENBHOCTH. CKOPOCTh pAaCIpOCTPAHEHUSI B3auMoJenicTBUil. VHTEepBal.
Cob6ctBennoe  Bpems. I[IpeoGpazoBanme  Jlopenma. IlpeoOpa3zoBaHne  CKOPOCTH.
UYerbipexmepHbIe BEKTOPBL. YeTbIpexmepHast CKOPOCTb.
8. PenaruBucrckas MexaHuka. [IpUHUIMI HauMEHBUIETO NEHCTBUA. DHEPrusi U MMITYJIbC.
Pacnan wactun. Ynpyrue cTOJIKHOBEHUS YaCTHULL.

2. Teopus nmoJs.
1. 3apsn B 2ieKTpOMarHUTHOM Iosie. YeThIpeXMEpHbI NOTEHUMANd NOJiA. Y paBHEHUS
NBIDKEHUSI 3apsijia B Tojie, KanuOpoBouHas (TpagueHTHAas) WHBAPUAHTHOCTH. TeH30p
anekTpoMaruuTHoro noiis. [Ipeodpasoanue Jlopenia ams mossi. iHBapuaHThI OIS,
2. [elictBue 1 SJIEKTPOMAarHUTHOTO TIOJI. YPABHEHUS DJIEKTPOMAarHUTHOIO TIOJIA.
YeTbipexMepHbIN BEKTOP TOKA. YpaBHEHUE HENPEPHIBHOCTU. [IIOTHOCTh M MOTOK SHEPIHH.
Tenzop sHeprun-uMItyabca. T€H30p Y3HEPTrUN-UMITYJIbCA dJIEKTPOMAarHUTHOTO TOJISL.
3. IlocrosiHHOE 35IeKTpOMarHuTHOEe noiie. 3akoH KyioHa. DiekrtpocraTthueckas 3HEprus
3apsaaoB. JUnoiabHbeI MOMEHT. MynbTHUIOIbHBIE MOMEHTHI. CHcTeMa 3apsiioB BO BHEIIHEM
nozne. IlocroaaHoe MaruuTHOE noJie. MarauTHel MOMEHT. Teopema Jlapmopa.



4.  DnexTpomMarHuTHble  BOJHBL. ~ BomHOBoe  ypaBHeHue.  Ilmockme ~ BOJHBI
MonoxpomaTuyeckass Iiockasg BoiHa. CnekrpanpHoe pasnoxeHue. [lonspuzanmonHbie
XapaKTEPUCTUKH U3TydeHHUs. PaznokeHne 3JIeKTPOCTATUIECKOTO TOJIA.

5. Ilone mBwXymmxcs 3apsaoB. 3amasfpiBaromine noreHuuansl. llorenuumansr Jlnenapa-
Buxepra. M3nyudeHne >saeKTpOMarHuUTHBIX BOJH. Ilome cuctembl 3apsaoB Ha JajleKux
paccTosHUsIX. MyNbTUNIONBHOE  U3NydeHue. W3mydeHue OBICTPOIBHIKYIIETOCS 3apsia.
PaccesiHue cBOOOTHBIMU 3apsiIaMHu.

6. JIBm>keHHE 4acTUIIBI B TPaBUTALIMOHHOM Mosie. Metpuka. KoBaprnantHoe
muddepennmpoanne. CumBonbl  Kpucrodpdens. JleiictBue  mis 4acTULBl B
IPaBUTALlHOHHOM IIOJIE.

7. YpaBHEHUS I'PaBUTALIMOHHOTO I0OJA. TE€H30p KpUBMU3HEL. JlelicTBHE i1 IPaBUTALIMOHHOTO
nosist. TeH30p Hepruu-uMITyIbca. Y paBHEHHs DUHIITEHHA.

8. HepenaruBucrckuil npenen ypaBHeHui OuHInTeiHa. 3akoH Hprotona. LlenTpanbHo-
CUMMETPUYHOE TIpaBUTalMOHHOE mojne. Mertpuka IlIBapumum npna. I'paBUTanMOHHBIN
KOJIIAIIC.

9. HaGmonmaempie 3bdextsi OTO B HBIOTOHOBOM U MOCTHBIOTOHOBOM
NpUOIMKEeHUHU(TPaBUTALIMOHHOE KPAacHOE CMEIEHUE, OTKIOHEHHE Jyda CBETa, 3aJlepiKKa
CUTHaJIa, MPEeLeccusi TUPOCKOIa, Mpereccust opouT miaaHeT). [ paBUTallMOHHBIEC JTUH3BI.

10. PenstuBuctckas kocMosorusi. OTKpbITasi, 3aKpbITas U IJI0CKast MoJieH. 3akoH Xa00ma.
Pacuimpenne BceeneHHONM Ha paaualMOHHO-JIOMUHHUPOBAHHOW, IBUIEBUIHON U BaKyyM-
JOMUHUPOBAHHOM CTaaMsIX.

11. ®usnyeckne mnpoueccsl B paHHed BcenmeHHoi. 3akanka HeWTpuHO. IlepBHuHBIN
HyKJ1eocuHTe3. PekoMOuHaIus, peTuKkToBble (JOTOHBI.

3. DJIeKTPOAMHAMMKA CIVIOIIHBIX Cpe.
1. DnexTpocratka AMAIEKTPUKOB U IPOBOJHUKOB. J[M3JIEKTpHUECKas MPOHUIAEMOCTh U
MIPOBOJAMMOCTh. TepMOOMHAMHKa JUAJIEKTPUKOB. MarHutHele cBoicTBa. lloctostHHOE
MarHuTHoOe T1oJjie. MarauTHoe T1OJ€ TNOCTOSHHBIX TOKOB. TepMOAMHAMUYECKHE
cooTHouleHus. [lua-, napa-, peppo- u anTudeppoMarHeTHKH.
2. CBepxmpoBoAHUKN. MarHuTHble cBoMcTBA. CBepXnpoBoaauuii Tok. Kpurnaeckoe mnose.
3. VYpaBHEHHUs DSJIEKTPOMAarHUTHBIX BOJIH. YPAaBHEHUS IO B OTCYTCTBHUE JHUCIIEPCHH.
Hucnepcust  nuanexktpuyeckord mnponunaeMmoctu. CoorHomenus Kpamepca-Kponwura.
[Inockags MoOHOXpoMarhueckass BOJHA. PacrnpocTpaHeHUE HIEKTPOMArHUTHBIX BOJIH.
Otpaxenue u npenomienne. [I[ppHuyMn B3anMHOCTH.
4. DnexTpoMarHUTHBIE BOJHBI B aHU30TpOnHBIX cpenax. Eddexrsr Keppa u ®Papanes.
IIpocTpancTBeHHas nucnepceus. EcrecTBeHHas ONTHYECKAsi aKTUBHOCT.
5. MarnutHas runpoaunamuka. MI'J[ Bonssl. [IpoGnema auHamo.
6. Henuneitnas ontuka. Henuuelinas nponunaemocts. CamodokycupoBka. ['eHeparms
BTOPOI TAPMOHUKH.
7. Wonu3zanmoHHbIE TMOTEpU OBICTPHIX wyacTull. WM3myuenue YepenkoBa. PaccesHue
AJIEKTPOMAarHUTHBIX BOJIH B cpefax. PaneeBckoe paccesHue.

4. MexaHHKa CINIOLIHBIX Cpel M (pu3nYecKasi KHHETHKA.
1. WpeanvHast >XUIOKOCTh. YpaBHEHHE HENPEPHIBHOCTH. YpaBHeHUe Ounepa. IloTok
sHepruu. Ilotok wummynbca. CoxpaHeHHe UUPKYISIUH ckopocTu. [loTeHnumanbHOE
oOTekaHue Tel: MPUCOeAUHEHHAs Macca, CUila CONPOTUBIEHUS, 3ppexT Marnyca.
2. Bs3kas JKHUIKOCTh: ypaBHEHUS IBUKEHHUS BSI3KOW KMIKOCTH. JlMccumanus >HEpruu B
HECKUMAEeMOH KUIKOCTH.



3. Ilepexox k TypOynentHocTH. HeycToitunBocTu namMmuHapHsix TeueHuil. Teopus Jlangay-
Xondga. Tumbl arrpakTtopoB. CTpanHblii arTpakTop. llepexon k TypOylIeHTHOCTH MyTeM
yaBoeHus mepuojoB. PazBuras TypOyieHTHOCTb. CHEKTp TypOYyJE€HTHOCTH B BSI3KOM
nHrepBaie. KoJIMoropoBckui CiekTp.

4. 3ByK. 3ByKOBBIE BOJIHBL. [ €eOMeTpruyeCcKasi akyCTHKA.

5. OnHOMEpHOE IBWKEHHE CHKMMAEMOTo rasa. Xapakrepuctuku. MHBapuanTtel Pumana.
[Ipoctas BonmHa Pumana. OOpa3oBaHue yJapHBIX BOJH. YnapHas anuabarta. CraObie
pa3pbiBbl. Teopust CHIIBHOTO B3phIBA.

6. Y napHble BOJIHBI c1ab0i MHTEHCUBHOCTH. YpaBHeHUe broprepca.

7. 3ByKOBBIE BOJHBI co cnaboit mucnepcueir. YpaBHenue KJ/IB. Comutonsl u wux
B3aMMOJICIICTBHE. BECCTONKHOBUTENBHBIC YAAPHBIE BOJIHBI.

8. 'mapoarHaMuKa CBEpXTEKy4eH KUAKOCTH. J[ByXKUIKOCTHOE ONMCAHUE.

9. Kunernueckass Teopusi razoB. KuHermdeckoe ypaBHeHuwe bosbivana. $H$-teopema.
TemnonpoBoAHOCT, M BS3KOCTHh Tra3oB. CUMMETpPUM KHHETHUYECKHX KO3(P(PUIIUEHTOB.
Huddyznonnoe npudmmkenue. Y pasHenue @okkepa-Ilnanka.

10. beccronkHoBUTENBHAS M1a3Ma. Y paBHEeHHs BiacoBa. Jluanekrpudecas MpOHUIAEMOCTh
0ecCTONKHOBUTENbHON MmIa3Mbl. 3aTyxanue Jlannay. JIeHrMIOpOBCKHE W MOHHO-3BYKOBbBIE
BOJHBI. [lyukoBas HEyCTOMYMBOCTH: THIPOJMHAMHMYECKAsE W KUHETUYECKAsl CTaJHH.
KBazunuueitnasa teopusi.

11. CronknoBenus B minazme. MuTerpan cronkHoBenuit Jlangay. JlivHa npoGera yacTuil B
IJ1a3Me.

5. KBaHTOBasi MeXaHUKA.
1. OcHOBHBIE TOJIOKEHHUSI KBAaHTOBOM MexaHWKHU. [IpuHumn HeompeneneHHocTH. [IpuHumn
cynepnio3uiuu. Omnepatopbl. JIMCKpETHBII W HENPEPBIBHBIA CHEKTPHl. [ aMUIBTOHHAH.
CranumonapHele  cocTtosHMs.  [eizeHOeproBckoe — mpenctaBieHne.  COOTHOIIEHUS
HEOIIPENEIICHHOCTH.
2. Ypasuenue [Ipeaunrepa. OcHoBHbIe cBoiicTBa ypaBHeHus lllpeaunrepa. OmpHomepHOE
nerkeHne. OnHoMepHbI ocuuiuiaTop. [ImoTHOCTE MoToKa. KBasukiaccuueckass BOJHOBAs
¢bynkuus. [Ipoxoxnenue uepes 6apbep.
3. MomeHnT konnuectBa aBMkeHUA. CoOcTBeHHblE (DYHKIMM M COOCTBEHHBIE 3HAYCHUS
MOMEHTa KoiuuecTBa JBMkeHusA. YeTHocTh. CroxeHne MOMeHTOB. Paznoxenue Kiebma-
l'opnana.
4. JImwxenue B mneHTpaibHoM mosie. Cdepudeckue BOJHBI. Pa3iokeHHe MIOCKOW BOJHBI.
PannansHoe ypaBuenue lllpenunrepa. Atom Bomoposa.
5. Teopuss BO3mymieHuid. Bo3myuieHusi, He 3aBucsAlmue OT BpeMeHH. llepuomnueckue
BO3MYyIlIeHMs. KBazuknaccuueckas TeOpUsl BO3MYILICHHM.
6. CriuH. Oneparop cnuHa. TOHKas CTpyKTypa aTOMHBIX YPOBHEH.
7. ToxaecTBEeHHOCTh yacTull. CHUMMETPHS IIPU NEPECTAHOBKE YACTHIL.
Bropuunoe kBaHToBaHue /ig 0030HOB U (hepMUOHOB. OOMEHHOE B3aUMOJICHCTBHE.
8. AtoM. CoCTOsSIHME 3JEKTPOHOB aToMa. YPpOBHHU 3Hepruu. C amMoCoriiacoBaHHOE MOJIE.
VYpaBuenne Tomaca-®epmu. ToHkas CTpykTypa TOMHBIX ypoBHeH. Ilepuommueckas
cucrema MeHnneineesa.
9. JIBmkeHre B MarHUTHOM mnoJie. YpaBHeHue lllpenunrepa st ABUKEHUST B MAarHUTHOM
niosie. IIIOTHOCTE MOTOKA B MAarHUTHOM ITOJIE.
10. CronknoBenus yactuil. O6mas teopus. @opmyna bopa. PezonancHoe paccesiHue.
CTONKHOBEHHE TOXJIECTBEHHBIX YAaCTHIl. YINPYroe€ paccessHue IMpU HAJIWYUU HEYIPYTHUX
npoueccoB. Marpuia paccesiuusi. @opmyia bpelita-Buruepa.
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6. CraTucruyeckas pusuka.
1. OcHOBHbIE NMPUHIMIMBI CTAaTUCTUKU. DYyHKIMS pacrpeneseHuss U MaTpulla IIOTHOCTH.
Craructuyeckas He3aBUCUMOCTb. Teopema JInyBuiuida. Ponb sHeprun. 3akoH BO3pacTaHUs
sHTponuu. MukpokaHoHH4ecKoe pacnpezenenue. Pacnpenenenne ['n66ca. Pacnipenenenue
['u60ca ¢ mepeMeHHBIM YHUCIIOM YaCTHII.
2. TepmoanHamMuueckue Benu4MHbL. TemmepaTypa. PaGota u KomuyecTBO Teruia.
TepMoauHaMuyeckue NOTEHUMAIBL. TepMmoauHaMuueckue HepaBeHcTBa. [lpuHiun Jle-
[Mlatense. Teopema Hepucta. Cuctembl ¢ mepeMEHHBIM 4YHclIoM dYacTull. (CBoOogHas
sHeprus B pacnpeaeneHun [ n66ca. BeiBoa TepMoguHaMUYECKUX COOTHOIIICHUH.
3. Tepmomunamumka wupaeanbHbIX Ta30B. Pacnpenenenue bonbiMana. CTOJKHOBEHUE
MoJieKys. HepaBHOBECHBIN WIeanbHBIN ra3. 3akoH paBHopacnpeneneHus. OaHOaTOMHBIN
HeaJIbHBIN ras.
4. Pacnpenenenue @epmu u bosze. Bripoxknennblii upaeanbHblil (pepmu-ra3. CpoiicTBa
BEIlECTBa MpH OOJIBIINX TUIOTHOCTAX. Bripoxknaenuwii 06o3e-ra3. Konnencamus boze-
OitnmreriHa. PaBHOBecHoe TemiioBoe wu3nydeHue. Popmyna [lianka. CeTumocTh
a0COJIFOTHO YEPHOTO Tea.
5. HeupneanbHble ra3bl U KOHAEHCUpPOBaHHbIE cpeibl. DOHOHHBIE CIIEKTPHI U
TEPMOJAVMHAMUYECKHE CBOWCTBA rasa. TepMOOMHAMHYECKHME CBOMCTBA HEUACAIBHOIO
KJIACCUYECKOI0 Ta3a.
6. PaBHoBecue ¢az. ®opmyna Knaneipona-Knaysuca. Kputnueckas Touka.
7. Cuctembl ¢ pasznuyHbiMd yacTunamu. IlpaBuno ¢a3. Cnabole pactBopbl. Cmech
uaeanbHbIX ra3oB. CMmech H30TONOB. XHMHYECKHME PpEAaKLUHU. YCIOBHE XHUMHUYECKOIO
paBHOBECHS. 3aKOH AEUCTBYIOMUX Macc. Termnora peakuuu. MloHM3aiMOHHOE paBHOBECHE.
8. CnaboneuneanbHblii  003e-ra3. Mogens boromo6oBa. CrnekTp B030YyXIEHUH.
CepxTekyuecTb. KBaHTOBBIE BUXPH.
9. Teepmpie Tena.  Kpucrammmueckue crpykrypsl.  [loBepxHocTh @epmu. 30HHas
cTpykTypa. KBasuuactuiisl.
10. Konebanus pemetku. Teopust ynpyroctu. 3ByK B TBepAbIX Tenax. [Iporeccel pacnana u
ciusiuust (poHOHOB. Paccesinue ¢(oHoHOB Ha mpumecsx. KuHernyeckoe ypaBHEHHE NS
¢boHOHOB. TermIonpoBOAHOCTb.
11. CBepXnpoBOAUMOCTb. Kyneposckoe cnapuBanue. Teopus bapauna-Kynepa-
Mpuddepa(bKI). Teopust Jlongonos. Teopus ['nu3dypra-Jlannay. Tok, kaauGpoBouHas
MHBAapUAHTHOCTb, KBAaHTOBAaHWE MOTOKA. CBEPXIPOBOJHHMKM IEPBOrO U BTOPOTO POAA.
Oddext Jxo3zedcona.
12 ®ayxryauuu. Pacnpenenenne ['mbG6ca. DinyKTyaluu OCHOBHBIX TE€PMOJWHAMUYECKUX
BenuunH. Popmyna Ilyaccona. Bpemennsle ¢aykryauun. CHMMETpUM KHHETHYECKHX
k03¢ duLreHToB. PIyKTallMOHHO-IUCCUTIATUBHAS TEOpEMa.
13. ®azoBbie nepexonpl BTOporo poga. Teopus Jlammay. KpuTuueckne WHIEKCHI.
MacmraOHasi ”HBapUaHTHOCTh. DIIYKTyalluu B OKPECTHOCTH KPUTHUECKON TOUKH.

Pa3zoen ona cneyuanucmos no meopuu meepooco mena

7. Teopusi KOHAEHCHUPOBAHHOI'0 COCTOSTHUA.

1. Henneanbublit 603e-ra3. CuMMeTpHsi BOJIHOBOM (YHKIIUU CUCTEMBI OO30HOB,
0o3e-konaeHcar. CnaboHeupaeanbHblii  0o3e-ra3. Mogens  boromioboBa.  Crnektp
BO30y ) JeHui. CBepxTekyuecTb. JIByxskuakocTtHoe onucanue. Kpurtepuii Jlangay. Teopus
Oeitnmana. KBantoBsie Buxpu. Koppensauuu B mosioxeHuu yactul 603e-rasa.
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2. Tunmbel u cumMMmeTpus TBepAblX Ten. Kpucramimdeckue CTpyKTypbl. Cummerpus
kpuctaioB. CoiicTBa oopaTHol pemeTku. 3oHa bpuntosna. Teopema broxa.

3. 30HHas CTPYKTypa U TUIBI CBsI3U. KBa3n4acTUIlbl. DNEKTPOHHAS TEIIIOEMKOCTb.

4. IloBepxnocts ®epmu. J[MaMarHUTHBIA U IUKJIOTPOHHBIN pe3oHaHC. OTKpPbIThIE OPOUTHI.
KsanrtoBanue opout. Idpdexr ne ['aaza-Ban Anbdena.

5. Konebanusi pemerku. Teopus ynpyroctu. 3ByK B TBEpAbIX TelaX. AKYCTHUYECKHE U
onTtu4eckue BeTBU. Mogenp JleGas. YaenpHas TEIIOEMKOCTh pemieTku. KBaHTOBaHMe
(hoHOHOB. AHTapMOHU3M U TerioBoe pacumupenue. Pakrop Jebdas- Yomiepa.

6. Ilpomecchl pacnaga u ciausiHus QoHoHOB. PaccesHue ¢GOHOHOB Ha mHpUMeECSX.
Kunernueckoe ypaBHeHUE JUisi (POHOHOB B TUANIEKTpUKE. TerIonpoBOJHOCTb. DIEKTPOH-
(hoHOHHOE B3aMMOIeHCTBUE U TTpoOIeMa MOJISIPOHa.

7. Marnetusm. O6MeHHOE B3auMOieicTBHE. MarHuTHBIE CBOMCTBA U30JIMPOBAHHOTO aTOMa.
[IpaBuno Xyuna. ['amunsronuan I'eitzendepra. Monens Xa606apaa. [Ipupona marmetuzma
MeTtaiioB. CrnuHOBBIA mapamarHetusm llaynu u opOutanphbiii auamarnetusm Jlannay.
Maruutable mnpumecd B MeTtawie. OOMEHHOE B3aUMOJICHCTBHUE uepe3 3JIEKTPOHBI
nposogumoctu (PKKN). 3ddext Konno.

8. Maruutsbiii nopsaok. deppoMarneTusm u aHTUpeppoMarueTusm. Merosa cpeHero mnomis
g peppomarneruka. JlomeHHas crpykrypa. ['mcrepesuc ¢eppomarneTukoB. CHUHOBBIE
BOJIHBI (MarHoHsl). KBaHTOBBIE (UIyKTyalliy M CIIMHOBBIE BOJIHBI B aHTHU(EeppOMarHeTHKE.
Bxnag MarHOHOB B TEpMOJMHAMUKY MAarHeTUKOB. /[MHamMuka MarHMTHOTO MOMEHTa B
dbeppomarnetuxe. YpaBHenue Jlannay-Jludmmuna.

9. CeepxmnpoBoaumocth. Kyneposckoe cnapuBanue. Teopus bapauna-Kynepa-Ilpuddepa
(BKIL). Teopus JlonmoHoB. HenokanpHas AIEKTPOAMHAMHMKA CBEPXIPOBOJHHUKA:
JIOHJIOHOBCKUN W MHUINNApPAOBCKUM ciay4yail. D@QeKTbl YeTHOCTH 4YHUCHA JJIEKTPOHOB B
CBEPXIIPOBOJIHUKAX MAJIBIX Pa3MEPOB.

10.  Teopuss  cBepxmpoBogumoctu  ['mH3Oypra-Jlangay. Tok,  kanuOpoBouHas
MHBAapUAHTHOCTb, KBAaHTOBAaHWE NOTOKA. CBEPXIPOBOJHHMKM IEPBOrO U BTOPOTO POAA.
Bepxnee u HmkHee kpuTudeckue mois. BuxpeBas pemetka. Oddext Jxozedcona.
Opdexr Onmzoctu. duykryarroHHble 3G(EKThl BOJM3M CBEPXIPOBOMAIIEIO IMEPEX0/a.
TyHnHenbHbIE 3D (PEKTHI B CBEPXITPOBOJHUKAX.

11. ®yukuuu I'puna. Koppensuuonusie ¢yHkuuu. TepMoaMHAMHUYECKH mpeaen u
kBazucpenHue. OCHOBHbIE NPHUHIMIBI JUAarpaMMHOM TEXHUKH. YpaBHeHue JlaiicoHa.
Bepmmnnas ¢ysnknus. MHoroyactuunble QyHkiuu ['puna. J{uarpammHasi TeXHHMKa NpU
KOHEUHBIX Temneparypax. Kunernueckue ypaBHEHUS.

12. luHaMyKa KpUTUYECKUX SABJICHUMN. Y paBHEHUSI PEHOPMIPYIIIBL.

13.  OcoOeHHOCTH 3NEKTPOHHBIX CBOMCTB CHUCTEM [MOHM)KEHHOH  pa3MEpHOCTH.
DHepreTuyecKre CeKTphl U MIOTHOCTh KBAHTOBBIX cocTOssHUNA. KBaHTOBBIN 3pdexT Xona
B JBYMEpPHOM OJJIEKTPOHHOM ra3e. O¢(deKThl JIOKaau3aluud 5SIEKTPOHOB B OJHO- U
JBYMEPHBIX CUCTEMAX, EPKOJISALNOHHBIE SIBIICHHUS.

Pasoen ona cneyuanucmos no meopuu snemenmapusix uacmuy
U Qusuxe 8bICOKUX IHEPIUlL

8. KBaHTOoBasi Teopusi moJjiei.
1. KBanToBanue cBoOoaHBIX moseil. CuMMeTpuu Jarpankuana u teopema Herep. Anrebpa
TOKOB. JluckpetHsie cummerpun. CPT Teopema u CBSI3b CIIMHA CO CTATUCTHKOM.
2. KsanrtoBas snektpoanHamuka. lIpaBuna ®eitnmana. IlepenopmupoBku. Toxaectsa
Yopna-Takaxammu.



3. KBanrtoBosnekTpoannamudeckue pacueTsl: Kommnron-adpdekr, $e+e”-$ annurmmsus,
poxxaenue map. Topmo3HOe u3lydeHue M HHpakpacHas KaracTpoda. AHOMaIbHBIN
MarHUTHBI MOMEHT AJIEKTpOHA. JISMOOBCKHI CABUT.

4. [IlpencraBnenne Yemnena--Jlemana. ®opmyna Jlemana-Cumanuuka-l{lummepmana.
AHanuTu4yeckue cBorcTBa ammutTyn paccesHus. [Ipasuna Kytkockoro. IIpaBuna Jlangay
11 0coOeHHOCTEN (PEMHMAHOBCKUX JUarpaMM.

5. Penopmrpynma. $\beta$-pyHkims wum aHomManbHBIE pasMepHocTH. OmneparopHoe
paszioxeHue. AHOMalbHbIE PA3MEPHOCTU COCTABHBIX ONEPATOPOB.

6. KanuGpoBounsie Teopun noiisg. KBantoBanue no @anneeny-Ilonosy u agyxu. ToxaecTBa
CnaBHoBa-Teitniopa. KBanToBas XxpoMoAHMHAMHUKA U aCUMITOTUYECKas CBOOO 1.

7. ClOHTaHHOE HapylIeHHe CUMMETpHH, TeopeMa ['onyicToyHa, siBneHue Xurrca.

8. KBapkoBass Momenb. CHEKTPOCKOINHS agpOHOB M COCTABJISAIONIME KBapKu. YapMOHMHM,
OOTTOMOHUH.

9. KX/ u xupanbHasi CHMMETPHUsI CWIBHBIX B3aMMOJCHUCTBUN. HacTMYHOE COXpaHECHHE
aKcuajabHOro ToKa. [IMOHBI Kak ronAcTOyHOBCKUE YacTullbl. KupanbHas aHomanust Ajjiepa-
bemma-JlxakuBa.

10. CranmaptHas momenb. $WS$- u $73%-0030HBI, mx pacmamel. XHUTTCOBCKHN OO30H.
[Toxonenus nenToHoB U kBapkoB. Marpuia Ka66u6o-Kobasmmu-Mackasa.

11. $\beta$-pacnan HeWTpoHa, pacnag MIOOHA, paclajsl TSHKEIBIX KBapkoB. HemenToHHBIE
ciabble pacmaibl.

12. Hapymenune CP wunBapumaHTHOCTH. OCHWUISIUUM HEUTPAJIbHBIX KAOHOB MTSKEIIBIX
ME30HOB.

13. I'myGokoHeympyroe paccessHue M THapTOHHAs MoOJenb. HapyiieHwe ckenuHra u
ypaBHeHus: sBomronmu [ puboBa-JIunarosa-Jlokmunepa-Anrtapemnu-Ilapusu.  $e’+e-$
AHHUTUJISALMSA B aJIpoHbl. PoXaeHne afpOHHBIX CTPYH U CYIIECTBOBAHUE TJIFOOHOB.

14. Tomonorumueckue cBoiicTBa Teopuu mnoiss. WucranTtoHsl. Monomonu 't~Xoodra-
[TonsxoBa. [eiictBue HoBukoBa-Becca-3ymuno-Burrena.

15. Bue cranmapTHOM MoOJenH: BEIUKOE OObEIUHEHHWE, pachaj MpOTOHA, OCHWLISLUN
HEUTPHUHO.

16. Cynepcummerpus. Cyneprnions. CynepcuMMeTpuuHble JarpaHxuanbl. dopmanusm
bekku-Pys-Cropa-Troruna. TeopeMbl 00 OTCYTCTBUU MTEPEHOPMHUPOBOK.

17. ®uzuka yactui u panHss Bcenennasa. Kocmosnoruueckue ¢azoBbie nepexoabl. TemHas
MaTepusi, OrpaHUYEHUS Ha CBOMCTBA MACCUBHBIX HEUTPUHO.

18. ®a3oBsie nepexonpl B KX/I. KBapk-ritoonHas miasma.
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