


BBenenue

B ocHOBY naHHO# MporpaMMBbl MOJIOKEHBI CIEAYIONINE TUCUUIIIMHBI: MEXaHUKA, TEOPUS
IOJISL, DJIEKTPOAVMHAMUKA M MEXAHMKA CIUIOIIHBIX CPEXl, KBAHTOBAas MEXAHMKA, CTaTUCTUYECKAs
¢du3uKa, KBAaHTOBAs! TEOPUS MOJISL.

[Iporpamma pa3paboTaHa IKCHEPTHBIM COBETOM IO (pu3uke Bricmiedl artecTalimoHHON
Komuccun MunoOpazoBanusi Poccun npu ydactum MHcTUTyTa TeopeTndeckoil (DU3UKU HM.
JI.JTannay PAH, UuctutyTa snepusix uccnenoanuii PAH, I'HIL «KypuaToBckuilt HHCTUTYTY,
MU®U nu MI'Y um. JIomonocoBa.

1. Mexanuka

1. VYpaBHenus apwxeHus. OOOOIIEHHbIE KOOPAMHATHI, MPUHLIMII HAWUMEHBLIETO JAEUCTBUSA,
¢byukuus Jlarpamxa.

CummMmerpuu. Teopema Herep. 3akoHbI COXpaHEHUS SHEPTUH, UMITYJIbCa, MOMEHTA UMITYJIbCA.

2. WurerpupoBaHue ypaBHeHUH IBHKeHUs. OIHOMEpPHOE IBUXKCHHME, IPHUBEICHHAs Macca,
JIBUKEHHE B LIECHTPAJILHOM I10JI€.

3. Pacnag wactu, ynpyrue croikHoBeHus. CedyeHnue paccesHus yacTtull, popmyna Pesepdopnua.
4. Mansle xonebanus. CBoOOAHbIE W  BBIHYXKACHHBIE OIHOMEpHBIE  KoOJeOaHus,
IapaMeTpUIECKUI PE30HaHC.

Konebanusi cucteM co MHOTUMU CTETIEHSIMHU CBOOOIbI, MOJIIpHbIE KoopauHaThl. Konebanus mnpu
HaJIMYUU TPEHUSI.

5. JIBwxeHue TBEpABIX Tel. YIJIOBas CKOPOCTb, MOMEHT HMHEPLUUM M MOMEHT KOJMYECTBa
JIBUJKECHHSI TBEPJIBIX TeJl. DUJIEPOBHI YIJIbl U ypABHEHUE DWiiepa.

6. Kanonuueckue ypaBHeHus, ypaBHeHue [amuibroHa, ckoOku Ilyaccona, aelcTBHe Kak
byHKIMS KoopauHAT, Teopema JluyBuiia, ypaBHeHue. [amunbToHa-fAkoOu, pazneneHue
IIEPEMEHHBIX.

7. IlpuHiun otHocUTeNbHOCTH. CKOPOCTH pAaclpocTpaHEHMs] B3auMozeicTBuil. MHTepBai.
CoOcTBennoe Bpems. IIpeoOpasosanue Jlopenna. [IpeobpazoBanue ckopocTu. YeTblpexMepHbIe
BEKTOpHBI. UeTbIpexmMepHasi CKOPOCTb.

8. PenaruBuctckas mexanuka. [I[puHInn HaMMEHbIIETO JEHCTBUSL. DHEPTHs U UMITyJbC. Pacnan
4acTULl. YTIPyTHE CTOJKHOBEHUS YaCTHL.

2. Teopust mosst

1. 3apsan B 21€KTpOMarHuTHOM 1oJje. YeTbIpeXMEPHBII OTEHIUAI NT0JIsl. Y PaBHEHUS! IBUKEHUS
3apsaa B 1osie, KaIMOpoBOYHas (rpaJueHTHas) MHBAPUAHTHOCTb. TEH30p 3JIEKTPOMATrHUTHOIO
nons. [IpeobpazoBanue Jlopenua s nosist. THBapuaHTHI MOJIS.

2. [eiictBUe i DJIEKTPOMAarHUTHOTO TMOJs. YPaBHEHUS AJIEKTPOMArHUTHOTO  TIOJISL.
YeTbIpeXMEpPHBII BEKTOP TOKAa. YpPaBHEHHE HENPEPBIBHOCTU. IINOTHOCTE M NOTOK SHEpPrum.
Ten3op 3Heprun-umitysbca. TeH30p SHEPTUUA-UMITYJIbCA JIEKTPOMAarHUTHOTO TOJIS.

3. IlocrosHHOe snexkTpomarHuTHOe mnoje. 3akoH Kysona. OiekTpocraTmyeckas 3HEprus
3apsAaoB. JIMMONbHBIA MOMEHT. MynbTUIIONBHBIE MOMEHTBI. CHUCTEMa 3aps0B BO BHEIIHEM
none. [ToctossHHOE MaruuTHOE MoJie. MarHuTHBIN MoMeHT. Teopema Jlapmopa.

4. DnexTpoMarHuTHbIE BOJIHBI. BonHOBoe ypaBHeHue. Ilnmockue BoiHbI. MOHOXpOMaTHUECKast
iockas BosHa. CriekrpanbHOe pasnoxeHue. llonspusanoHHbIe XapaKTEPUCTUKHA U3ITy4YCHHUS.
Pa3nosxeHne 351eKTpoCcTaTuYeCKOro MOJIA.

5. Tlone nBmxymmxcs 3apsioB. 3anasfpiBaroimive noreHiuanbl. Ilorenuumanst Jluenapa-
Buxepra. WM3inydyeHune »dieKTpOMarHMTHbIX BOJH. Ilosme cucrembl 3apsoB Ha JaleKkux
paccTosiHuAX. MyJIBTHIIONBHOE u3nydeHue. M3iydeHue OBICTPOABIKYLIETOCS —3apsija.
PaccestHue cBOOOJHBIMU 3apsAaMu.
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6. JIBI>KEeHHE YacTULIbl B TPaBUTALIMOHHOM Toie. Metpuka. KoBapuantHoe
muddepeniponanue. Cumpoinsl Kpucroddens. JleiicTBre ans yacTULbl B IPaBUTALIMOHHOM
ToJIe.

7. YpaBHEHHUS] TPABUTAIMOHHOTO TOJIsA. TeH30p KpUBU3HBL JlelicTBHE I TPAaBUTAIIMOHHOTO
noJisi. TeH30p 3Hepruu-uMITyJibca. Y paBHEHUsI DWHIITEHHA.

8. HepenstuBucTckuil mipenen ypaBHeHMM OiHmTedHa. 3akoH Hprorona. LlenTpaibHo-
CUMMETPUYHOE IpaBUTALMOHHOE 1oJe. Metpuka lIBapumm snbaa. ' paBUTaliMOHHBIN KOJUIAIIC.
0. Ha6mronaemblie s exTh OTO B HbIOTOHOBOM u MOCTHBIOTOHOBOM
npuOIMKEHUU(TPABUTAIIMOHHOE KpPAacHOE CMEIIEHUE, OTKJIOHEHHE JIyuya CBeTa, 3ajepikKKa
CUTHAJIa, IPeliecCHs TUPOCKOIa, Mpereccust OpOuT miiaHeT). ['paBUTalIMOHHbIE JTUH3BI.

10. PenstuBuctckas kocmonorus. OTKpeITas, 3aKpbiTas U IJIOCKas Mojenu. 3akoH XaOobia.
Pacmimpenne BceneHHold Ha paJnalMOHHO-IOMUHHPOBAaHHOM, NBUIEBUJIHOM W BaKyyM-
JOMMHHUPOBAHHOM CTalUAX.

11. ®wusnueckue npouecchl B paHHed Bceenennoil. 3akanka HeWtpuHo. IlepBuuHbIi
HyKJIeocuHTe3. PekoMOuHaIusl, peTMKTOBbIE (DOTOHBI.

3. 3JIeKTp0)II/IHaMI/IKa CIUIOUIHBIX Cpea

1. DnexTpocraTuka JAMAJIEKTPUKOB U IPOBOJHUKOB. JlM3JeKTpUueckas MPOHULAEMOCTb U
IIPOBOAMMOCTB. TepMoauMHAMMKa JUAJIEKTPUKOB. MarnutHele cBoiicTBa. IlocTtosiHHOE
MarHMTHOE 1oJsie. MarHuTHOE MOJi€ MOCTOSHHBIX TOKOB. TepMOAMHAMUYECKHWE COOTHOIICHMS.
Mua-, mapa-, peppo- u aHTU(HEPPOMArHETUKU.

2. CepxnpoBoAHUKH. MaruutHele cBoicTBa. CBepxipoBosaimuii Tok. Kpurtndeckoe moie.

3. VYpaBHEHHS ODJIEKTPOMArHUTHBIX BOJIH. YpPaBHEHUS II0J1 B OTCYTCTBHE JHCIEPCHH.
Hucniepcust nusnextpudeckoi nponunaemoctu. CootHomenus Kpamepca-Kponura. Ilnockas
MOHOXpOMaTH4YecKas BoiIHA. PacripocTpanenue

AJIEKTPOMAarHUTHBIX BOJH. OTpaxkeHue u npenomienue. [IpuHnun B3auMHOCTH.

4. DnexTpoMarHUTHbIE BOJHBI B aHM30TPONHbIX cpenax. Eddextsr Keppa u dapanes.
IIpoctpancTBeHHas aucnepceus. EcrecTBeHHas onTHYecKas akTUBHOCTb.

5. MaruuthHas ruapoguHamuka. MI'J[ Bonubl. [IpoGiema aunamo.

6. Henuneilinas ontuka. Henunelinas nponunaemocts. CamodokycupoBka. ['enepariust BTopoit
TapMOHUKH.

7. HouumzamumoHHbIe TOTEpU OBICTpHIX uacTul. M3mydenue UYepenkoBa. Paccesnue
AJIEKTPOMAarHUTHBIX BOJIH B cpeiax. PaseeBckoe paccesHue.

4. MexaHHUKA CILIOLIHBIX cpea u (l)I/I3PI'{CCKaH KHHCTHKA

1. neanpHas XHUIKOCTb. YpaBHEHHE HENPEPBIBHOCTH. YpaBHeHHe Ouiepa. [IoTok sHeprum.
[Torox wummynsca. CoxpaHeHHE LUPKYJSIMU cKopocTH. IloTeHimanbHOEe OOTEeKaHuE Tew:
MPUCOETMHEHHAS Macca, CHJIa conpoTuBiieHus, 3hdext Marnyca.

2. Bs3kas KUAKOCTb: YpaBHEHHUS IBW)KCHMsI BS3KOM JKMIAKOCTH. Jluccumanusi SHEpruu B
HEC)KMMAEeMOH KHIKOCTH.

3. Tlepexon k TypOymneHTHOCTH. HeycroiumBocTH NTaMHHApHBIX TedeHumid. Teopus Jlanmay-
Xonga. Tumnbel arrpaktopoB. CtpanHbl arTpakTop. Ilepexox k TypOyJleHTHOCTH IyTeM
yABOCHUs TmepuonoB. PasButas TypOyiaeHTHOCTh. CHekTtp TypOyJIE€HTHOCTH B BSA3KOM
nHTepBasie. KoamMoropoBCcKuii CieKTp.

4. 3ByK. 3ByKOBbI€ BOJIHBL. ['eOMeTpruyeCcKast aKyCTHKaA.

5. OnHOMEpHOE [BMJKEHHE CKHUMAeMoro rasa. XapakrepucTuku. HMHBapuantsl Pumana.
[Ipoctas BomtHa Pumana. OGpa3oBaHue yaapHbBIX BOJIH. ¥YapHas aguadata. CrnaOble pa3phbiBBI.
Teopust CUIIBHOTO B3pPbIBA.

6. Y napHbie BOJHBI c1a00i HHTEHCUBHOCTH. Y paBHEeHUE broprepca.
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7. 3BykoBble BOJIHBI coO cnaboii gucnepcueid. YpaBHenwe KJ/IB. ComutoHBl W HX
B3auMoO/ieiicTBUE. becCTONKHOBUTENBHBIE YAAPHBIEC BOIHBI.

8. 'mapoaniHaMuKa cBEpXTEKyUel KUIKOCTH. [IByXKUAKOCTHOE OITUCAHHE.

9. Kunernueckas teopus ra3oB. KwuHerndeckoe ypaBHeHHe bombiiMana. $HS$-teopema.
TennonpoBoIHOCTs M BA3KOCTh ra3oB. CHUMMETpUM KHHETHUYECKHX KO3()(UIIMEHTOB.
Huddysnonnoe npudmmwkenne. Ypasuenue @okkepa-Ilianka.

10. BeccronkHoBuTenbHAsA IUIa3Ma. YpaBHeHHs Bmacopa. [ludnexTpuuecass MpOHUIIAEMOCTb
0ecCTOJIIKHOBUTENBHON IUIa3Mbl. 3aryxanue Jlamgay. JIeHrmMropoBckHe W HOHHO-3BYKOBBIE
BosHbL. [lyukoBass HEyCTOMYMBOCTb: THMIPOJMHAMMYECKAass W KUHETHYECKas CTaIuM.
KBazununeiinas teopus.

11. CronknoBenus B miasme. Murerpan cronkHoBenuit Jlangay. [nuHa npobera yactull B
I1a3Me.

5. KBanToBasi MeXaHUKA

1. OcHoBHBIE NOJIOKEHUS KBaHTOBOM MexaHuku. IIpuHuun HeompeneneHHoctu. IlpunHnun
cynepnio3uiuu. Omnepatopbl. JIUCKpeTHBIA KW HENPEPBIBHBIA CHEKTPhl. [ aMWIbTOHHAH.
CranuoHapHble COCTOSIHUSL. ['efizenOeprosckoe IIPEJICTaBICHHE. CootHomeHus
HEOIpeIeIEHHOCTH.

2. Vpasuenue Illpenunrepa. OcHoBHble cBolicTBa ypaBHeHus lllpeaunrepa. OpHomepHOe
nerxeHne. OnHomepHbl ocumwuiaTop. [lnotHocts moroka. KBasukiaccuueckas BOJTHOBAs
¢byukuus. [Ipoxoxaenue uepes 6apnep.

3. MomeHT konuuecTBa JBUKeHUs. COOCTBEHHbIE (QYHKIMN U COOCTBEHHbIEC 3HAUYEHUSI MOMEHTA
KoJnuecTBa ABkeHus. YetHocTh. Cnoxenne MmomeHTOB. Pasnoxkenue Knebma-I"opaana.

4. Jlswxenue B ueHTpaidbHOM monie. Cdepuueckne BOJHBL PasnoskeHHE IUIOCKOW BOJHEIL.
PanuansHoe ypaBuenue [Ipeaunrepa. AToM Bojiopoa.

5. Teopusa Bo3MylieHuil. Bo3myiieHus, He 3aBucsuMe OT BpeMeHHW. llepuoamueckue
Bo3MylIeHuA. KBazuknaccuueckas Teopusi BO3MYIIEHUH.

6. CriuH. Onepartop cnuHa. TOHKasi CTPYKTypa aTOMHBIX YPOBHEH.

7. ToxnecTBeHHOCTh yacTull. CHMMETpHsI PU NTEPECTAHOBKE YACTHIL.

Bropuunoe kBaHToBaHuE /17151 0030HOB U (hepMHOHOB. OOMEHHOE B3aMMO/ICHCTBHE.

8. AtoMm. CocTosiHME SJEKTPOHOB aroMa. YpoBHH sHepruu. C aMocCOriIiacoBaHHOE TIOJIE.
VYpasuenue Tomaca-®epmu. ToHkas cTpykTypa TOMHBIX ypoBHeH. Ilepmonnueckas cucrema
Meneneesa.

9. JIsmxkenue B MarHuTHOM Tofie. YpaBHenue lllpenunrepa /uis ABMKEHUS B MAarHUTHOM IIOJIE.
[110THOCTH MOTOKA B MAarHUTHOM TIOJIE.

10. CronkuoBenuss wyactuil. OOmass Tteopusi. Dopmymna bopa. Pe3onancHoe paccesHue.
CTO/NIKHOBEHHE TOXJAECTBEHHBIX YACTUL. YIPYroe paccessHue NpH HaJIMYUU HEYNpyIrux
npoueccoB. Marpuna paccesausi. @opmyina bpelita-Burnepa.

6. CtarucTuyeckas pu3uKa

1. OcHOBHblE TNPUHIMNBI CTAaTUCTUKU. DyHKIUS pacrpeneieHuss U MaTpula IJIOTHOCTH.
Cratuctuueckass He3aBUCHUMOCTb. Teopema JlmyBwia. Ponbs oHeprum. 3akoH Bo3pacTaHus
SHTpONMHU. MUKpOKaHOHMUYECKOoe pacnpezeneHue. Pacnpenenenne ['mb0ca. Pacmpenenenue
I'n66ca c mepeMeHHBIM YHCIIOM YacTHUL.

2. Tepmomunamuueckue BenuuyuHbl. TemmepaTypa. Pabora u  KomuyecTBO — TeIuia.
TepMmoauHamMuueckue MNOTEHUUANbl.  TepMoauHamuueckue HepaseHcTBa. [Ipumnnun Jle-
[HaTense. Teopema HepHcra. Cuctemsl ¢ mepeMeHHBIM yuciioM yacTull. CBOOOAHAs SHEpPrus B
pacrtipenenenun ['m66ca. BeiBo TepMOIMHAMUYECKIX COOTHOIIIEHUH.

3. TepMoauHaMuKa HJeanbHbIX razoB. Pacnpenenenue bosnbliMana. CTOJKHOBEHHE MOJIEKYII.
HepaBHoBecHbII HaeanbHBIN ra3. 3aKOH paBHOpacnpeaesieHus. OJHOATOMHBIN UI€ATbHBIN ra3.
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4. Pacnpenenenne @epmu u bose. BeipokaeHubiii nueanbHbid pepmu-ra3. CBOHCTBA BemecTBa
npu  OONBIIMX IJIOTHOCTSX. BeIpokaeHHsiid 06o3e-ra3. Kowgencauus boze-DitHimnTeiiHa.
PaBHOBecHOe TeroBoe uznydenue. @opmyna [lnanka. CBeTUMOCTH aDCOIFOTHO YEPHOTO TENA.
5. HeupeanbHble ra3bl U KOHACHCUPOBAaHHBIE Cpeibl. DOHOHHBIE CIIEKTPHI U
TEPMOJMHAMUYECKUE CBOMCTBA Ta3a. TepMOIMHAMHUYECKHME CBOMCTBA  HEHUJICAIBHOTO
KJIACCUYECKOI'0 ra3a.

6. PaBHoBecue ¢a3. ®opmyna Kianeiipona-Knaysuca. Kputnaeckast Touka.

7. CucteMbl ¢ pa3auaHbIMUA dactuniamu. [IpaBwmiio ¢a3. Crnabwie pacTBopbel. CMeCh HII€aTbHBIX
razoB. CMech M30TONOB. XUMHUYECKHE DPEAKIMH. Y CIOBUE XMMHUYECKOIO PABHOBECHUS. 3aKOH
JercTByOmUX Mace. Teruora peakunn. IOHM3allMOHHOE pPaBHOBECHE.

8. CnabGonenneanbubiii  603e-ra3. Mopgens  boromo6osa. Cnektp  B030yXICHHA.
CeepxTekyuecTs. KBaHTOBBIC BUXPH.

9. Tepable Tena. Kpucramnuueckue crpykrypbsl. IloBepxHocte @epmu. 30HHASI CTPYKTYpa.
KBasunuactuiipl.

10. Konebanus pemetku. Teopust ynpyroctu. 3Byk B TBEpAbIX Teiax. I[Iporecchl pacnanga u
cnusinus GoHoHOB. Paccesinne (oHOHOB Ha npuMecsx. Kunetnueckoe ypaBHeHHE 17151 JOHOHOB.
TennonpoBOAHOCTb.

11. CBepXIpOBOAUMOCTb. KynepoBckoe cmapuBanue. Teopuss bapnuna-Kynepa-
Mpuddepa(bKILI). Teopus Jlonponos. Teopuss I'mn3Oypra-Jlannay. Tok, kanuGpoBodHast
WHBApPUAHTHOCTH, KBAHTOBAHUE MOTOKA. CBEPXIIPOBOJHUKHU MEPBOTO U BTOPOro poaa. Dddekt
Jxo3edcona.

12 ®nykryanuu. Pacnpenenenme ['nbO6ca. @uykTyalMu OCHOBHBIX TEPMOJIMHAMUYECKUX
BennunH. @opmyna Ilyaccona. Bpemennbie ¢uykryaunn. CuMMeTpuM KHHETHYECKUX
ko3¢ unmeHToB. OyKTallMOHHO-AUCCUIIATUBHAS TEOpEMA.

13. ®a3zoBbie nepexoabl Broporo poja. Teopus Jlangay. Kputnueckue nnaekcol. MaciiraOHas
WHBAPUAHTHOCTh. DIIyKTyallud B OKPECTHOCTH KPUTHUECKON TOUKH.

Pa3zoen onsa cneyuanucmos no meopuu meepoozo meia
7. Teopusi KOHIEHCHPOBAHHOI'0 COCTOSTHUSA

1. HenpneanbHbiit 603e-ra3. CUMMETpHs BOJTHOBOW (DYHKLIMK CUCTEMbI O030HOB,
603e-xkoHaeHcat. CrnabonenaeanbHblil 603e-ra3. Mogens boromo6osa. CriekTp BO30YXKIEHUA.
Ceepxtekyuecth. JIByxkuakoctHoe onucanue. Kputepuit Jlangay. Teopus Delinmana.
KBanToBble Buxpu. Koppensiuuu B nonoxxeHun yactul 603e-rasa.

2. Tunel 1 cummeTpust TBepabIX Ten. Kpucramnmmyeckue ctpykTypbl. CUMMETpUSl KPUCTAIIIOB.
CaoiicTBa oOpaTHoi pemeTku. 3oHa bpumtrosna. Teopema bioxa.

3. 30HHas CTPYKTypa U TUIIBI CBI3U. KBa3n4yacTuIlpl. DJIEKTPOHHAS TETIOEMKOCTb.

4. TloepxHocth ®epmu. J[MaMarHUTHBI M LUKJIOTPOHHBIA pe3oHaHC. OTKPBITbIE OPOUTHI.
KBanToBanue opout. Oddexr ne ['aaza-Ban Anbdena.

5. Konebanust pemerku. Teopust ynpyroctd. 3BYK B TBEpAbIX Tellax. AKYCTHYECKHE U
onrtudeckue BeTBU. Mojens Jlebas. Y nenbHas TemIoeMKocTh penieTki. KBantoBanue pOHOHOB.
AHrapMoHu3M u TeroBoe paciuperune. @axrop Jlebdas- Yomepa.

6. IIpoueccsl pacniaga u caustHua GoHOHOB. PaccesiHue poHOHOB Ha mpumecsx. Kunetnueckoe
ypaBHeHHE i (OHOHOB B JAWANIEKTpHKE. TerIonmpoBOTHOCTh. IDJIEKTPOH-(HOHOHHOE
B3aUMO/IeHiCTBHE U Mpo0bIieMa MOoJIIpoHa.

7. Marnetuzm. OOMeHHOE B3aWMOJCHCTBHE. MarHUTHBIE CBOWCTBA HM30JUPOBAHHOTO aTOMA.
[TpaBuno Xynna. [amunsronuan ['eiizenOepra. Mogens Xa606apaa. Ilpuponma marnerusma
meTayuioB. CnuHOBBI mapamarsetusMm llaynu u  opOurtanbHbli quamarHetusMm Jlanmay.
Marnutssle npuMecu B Metaie. OOMEHHOE B3aMMO/IECHCTBHE Yepe3 MIEKTPOHBI TPOBOJIUMOCTH
(PKKH). 3ddext Konmo.
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8. MarnutHbiii nopsiiok. deppomarHeTusM u aHTHUdEppOMarHeTu3sM. MeTon cpeaHero moJs
st peppomarHetuka. Jlomennas crpykrypa. ['ucrepesuc ¢peppomaraeTikoB. CHMHOBBIE BOJHBI
(marnonbl). KBaHTOBBIC (IyKTyallMd W CIIMHOBBIC BOJHBI B aHTH(EppoMarHeThke. Bxian
MarHoHOB B  TE€PMOJAMHAMHUKY MAarHeTHMKoOB. JlMHamMMKa MarHMTHOTO MOMEHTa B
deppomarueruke. Ypauenue Jlannay-JIndmmumna.

9. CaepxmpoBonumocTts. KymepoBckoe cmapuBanue. Teopusi bapnuna-Kynepa-Ilpuddepa
(BKII). Teopuss JlonmonoB. HenokanbHas — 3JIEKTpOJMHAMUKA  CBEPXIPOBOJAHHKA:
JIOHJOHOBCKMM U MNUNNapAOBCKUM ciydail. OddexTsl 4YeTHOCTH uMciaa BJICKTPOHOB B
CBEPXIPOBOJHUKAX MAJIbIX Pa3MEpOB.

10. Teopus cepxmpoBoaumoctu ['mH30ypra-Jlannay. Tok, kanuOpoBOYHass HHBAPUAHTHOCT,
KBaHTOBaHUE MOTOKAa. CBEpXIPOBOJHUKH IEPBOTO M BTOPOro poja. BepxHee u HukHee
Kputhueckue Tmoys. BuxpeBas pemetka. Oddekt Jxozedcona. Dddext Oam3ocTH.
OnykryannoHHble 3G GeKThl BOIM3U CBEPXIPOBOAIIETO mepexona. TyHHenbHbIe 3((EeKTs B
CBEPXIIPOBOJHUKAX.

11. ®ynknuum ['puna. Koppensumonneie (yHkiuu. TepMOAMHAMHUYECKUNA TIpelnea W
kBaszucpenHue. OCHOBHbIE MPUHIUIBI JWAarpaMMHON TEXHUKH. YpaBHeHue JlalicoHa.
Bepmmmnnas ¢ynkius. Muorouactuunele ¢yHkuuu [puna. JluarpammHas TeXHHMKa MpH
KOHEUYHBIX TeMIiepaTypax. Kunernueckue ypaBHEHUS.

12. /lnHaMuKa KPUTUYECKUX SIBJICHUN. Y paBHEHUSI PEHOPMIPYIIIIBI.

13. OcoOeHHOCTH 3NIEKTPOHHBIX CBOWCTB CUCTEM MOHMXEHHOM pa3MepHOCTH. DHEPreTHYECKUe
CIIEKTPBl M TUIOTHOCTh KBAHTOBBIX cocTossHMM. KBaHTOBBIN 3ddexT Xoima B AByMEPHOM
ANEKTPOHHOM Ta3ze. D EKThl JOKaTU3aluu AJIEKTPOHOB B OIHO- M JBYMEPHBIX CHCTEMax,
MEPKOJISIITUOHHBIC SBJICHHUS.

Paszoen onsa cneyuanucmos no meopuu s1emMeHmMapHuIX Yacmuy
U Qpuzuke 8blCOKUX IHEP2Ul

8. KBanToBas Teopus noJsei

1. KBanToBanue cBoOOmHBIX moJieil. CHMMMeTpuu JarpamxkuaHa u Tteopema Herep. AnreOpa
TOoKOB. /luckpetnsie cummerpuu. CPT TeopeMa u CBSA3b CIIMHA CO CTATUCTUKOM.

2. KBanroBas snektpoanHamuka. [IpaBmia @eiinmana. [lepenopmupoBku. ToxnectBa Yopaa-
Takaxamm.

3. KsanrtoBoasekTpoanHaMuueckue pacuerel: KommroH-3dpdekr, $er+en-§ annurmmsims,
poxaenue map. Topmo3Hoe wu3nydeHue U uUH(ppakpacHas KaracTpoda. AHOMAaIbHBIN
MarHMTHBII MOMEHT 3J€KTpOoHa. JIAMOOBCKUIt cABUT.

4. IlpencraBnenue  Yennena--Jlemana. ®opmyna Jlemana-Cumanuuka-I{ummepmana.
AHanutryeckue cBoicTBa aMrutyn paccesnus. [IpaBuna Kytkockoro. [lpaBuna Jlanmay st
0ocoOeHHOCTEeN (PeITHMaHOBCKUX AUArPaMM.

5. Penopmrpynmna. $\beta$-pyHkuust 1 anHoManbHble pazMepHOCTH. OMepaTopHOE pa3iokKEHHE.
AHOMaJIbHbIE Pa3MEPHOCTH COCTABHBIX ONEPATOPOB.

6. KamubpoBounsie Teopun nosiss. KBantoBanue no ®danneery-IlonoBy u ayxu. Toxnecta
CnasnoBa-Teinopa. KBantoBas xpomMouHaMuKa ¥ aCUMIITOTHYECKAast CBOOOIa.

7. CioHTaHHOE HapyllIeHne CUMMETpuUH, Teopema ['oncroyHa, siBieHue Xurrea.

8. KsapkoBasg Mmozenb. CHEKTpOCKONHS aJpOHOB M COCTaBISIOUIME KBapKu. YapMoOHUH,
OOTTOMOHUIA.

9. KX/ u xupasbHasg CUMMETpUsS CHIbHBIX B3auMoJeHcTBUH. YacTHyHOE COXpaHEHHE
aKCHaNbHOTO TOKA. [IMOHBI Kak TOJJACTOYHOBCKHME 4acTulbl. KupanmpHas aHomanus Ananepa-
benna-/[>xakuBa.

10. CrannaptHast moaeib. SWS$- u $Z$-6030n51, ux pacnaabl. XurrcoBckuii 6030H. [TokomeHwust
JeTTOHOB M KBapkoB. MaTpunia Ka66u6o-Kobasmm-Mackaga.



7

11. $\beta$-pacman HeiiTpoHa, pacmaj MIOOHA, PAcIajbl TSKENBIX KBAPKOB. HermenmroHHbIe
ciabble pacrajbl.

12. Hapymienne CP nnBapuanTHOCTH. OCUMIUIALNN HEUTPATbHBIX KAOHOB UTSKEIIBIX ME3OHOB.
13. I'myGokoHeynpyroe paccessHie U MapTOHHAs MoJeilb. HapyiieHne ckeiauHra 1 ypaBHEHUS
sBomonmu [ 'puboBa-Jlunarosa-/lokmmnepa-Anrapemum-Ilapusu. $e’+e’-$ aHHUTMIAIUS B
anpoHsl. PoxzaeHne agpoHHBIX CTPYH U CYILIECTBOBAHKE IJIFOOHOB.

14. Tononoruueckue cBoiictBa Teopuu noisi. Mucrantonsl. Monomonu 't~Xoogta-Ilonskosa.
HeiictBue HoBukoBa-Becca-3ymuno-Burrena.

15. BHe craHgapTHOM MoOjEIM: BEIMKOE OOBEIUHEHHE, pachaj MpPOTOHA, OCLMJUIALUU
HEUTPHUHO.

16.  Cynepcummertpus. Cynepmoius. CynepcuMMETpUUHBIE JTarpaH)KUAHBI.

®opmanuzm bekku-Pys-Cropa-Trotuna. Teopembl 06 OTCYyTCTBUU EPEHOPMUPOBOK.

17. ®usuka yactun U panHsas Bcenennas. Kocmonoruueckue ¢a3oBbie nepexonabl. TemHast
MaTepHs, OTPAHUYEHUS HA CBOMCTBA MAaCCUBHBIX HEUTPHHO.

18. ®da3ossie nepexoasl B KX/I. KBapk-rinrooHHas mia3zma.

OcHoBHas1 JiuTEpaTypa

1. JIL.A.Jlannay Mexanuka u MoJiekyJisipHas pusuka: yaeoHoe nocoobue NJ1 "UnTemmext",
2014.

2. JI.A. Jlaanay, E. M. JIndpmmn Teoperndeckas ¢puzuka. B 10 1. T.3. KBanTOBas MexaHuKa:
HEPENSATUBUCTCKAs Teopus : yuebHoe mocobue ans By30B DU3MATIIUT, 2008.

3. JL. J. JTamnay, E. M. JIndmmn; mox pex. JI. I1. ITutaesckoro Teoperndeckas ¢pusnka. B 10
T. T.2. Teopus nons :yue6Hoe ocobue 1ist By3oB PU3IMATIINUT, 2014

4. JI.J. Jlanmay, E. M. JIubum; nox pex. JI. I1. ITutaesckoro Teopetnueckas ¢puszuka. B 10 .
T.8. DnexTpoArMHAMHKA CIIIOMIHBIX cpefl : yueOHoe nmocodue nist BY308 DUIMATIINUT,
2005.

5. Jlanpay JI.., JIupmu E.M. Mexanuka. M., ®MJI, 2001.

Jlomo/IHuTeIbHAS JIUTEPaTypa

ud¢ JI. Kanroas mexanuka. M. MJI. 1957.

2. bepecrenxuit B.b., Jludgmur E.M., [Turaesckuii JI.I1., KanToBas snekTpomuHamuka. M.:

OMJI, 2001.

Nuukcon K., 3r06ep XK.-b., KBanrosas teopus nossa. B 2-x tomax. M.: Mup, 1984.

Jlanpay JIJI., Jlupmmu E.M. Cratuctuaeckas puszuka. Y.1. M.: DMJI, 2001.

Pymep 10.b. , PeBkun C.M., TepMmonnHammuKka, CTaTUCTHUYECKas (pU3MKa U KHHETHKA. M.:

Hayxka, 1971.

6. KsacuukoB M. A. TepmoauHamuka M craTucTuueckas ¢usuka. Teopuss paBHOBECHBIX
cucrem. M.: U3a-Bo Mock. yH-Ta, 1991.

7. KsacuukoB U. A. Tepmoaunamuka u cratuctuyeckass ¢usuka. Teopusi HepaBHOBECHBIX
cucrem. M.: 3a-Bo Mock. yH-Ta, 1987.

8. Ky6o P. Cratuctuueckas mexanuka. M.: Mup, 1967.

9. JIupmmn E.M., IMutaesckuii JL.IT., Cratuctuyeckas ¢pusuka. Y.2. M.: Hayka, 2000.

10. JIudpum E.M., ITutaesckuii JI.I1., ®usnueckas kuneruka. M.: Hayka, 1979.

11. Jlanpay JIJ., Jludmun E.M., T'unpogunamuka. M.: ®MJI, 2001.

12. boromo6o H. H., Illupkor /I. B. KBantosbie noss. M.: Hayka, 1993.

13. 'ant™maxep @. P. Jlexiuu o aHanutuaeckoit Mexanuke. M.: dusmatiut, 2001.

14. 3envnoBuy f.b., HoBukos 1./1., Ctpoenue u s3Bomtonus Bcenennon. M.: Hayka, 1975.

15. Burnep E., Teopus rpynn u ee npuioxeHue K KkBaHToBo Mexanuke. M.: NI, 1961.

16. A6pukocoB A.A., OcHoBbI Teopuu MeTauioB. M.: Hayka, 2000.

17. Ileckun M., lIpenep /I. BBenenue B kBaHTOBYIO Teoputo mnois. Mocksa-Mxesck: PuXJ/l,
2001.

18. Kurrens Y., Beenenue B ¢pusuky tBepaoro tena. M.: Hayka, 2000.
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