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I. OmnucaHue nmporpaMMsl

[IporpaMMa-MUHUMYM KaHAWJATCKOTO 3K3aMeHa, pa3paboraHa Pusnueckum
¢akynbTeToM MOCKOBCKOrO rocyZilapCTBeHHOr0 yHHBepcuTeTra UM. M.B.JlomoHOCOBa
Ha OCHOBe TIaCriopTa Hay4YHOW CreluasbHOCTH, YTBEP)XAEHHOro Beicien
aTTeCTal[MOHHOW Komuccuelt mpu MUHUCTepCTBe HayKU U BbICIIero obpa3oBaHUs
Poccuiickoli ®efiepauiiv, U yueGHOTrO IjlaHa MPOTrpamMMbl MOATOTOBKM HAay4HBIX U
HayuyHO-TIelarorMyecKUx  KaJpoB B acClypaHType [0  CIeLUaabHOCTH
1.3.2 Teopetuueckas pusrka, B 0Tpac/iv (pU3nMKO-MaTeMaTUUeCKUX HayK.

II.  OcHoBHBIEe pa3jebl ¥ BOIIPOCHI K 3K3aMeHYy

Tema 1. MexaHuka

YpaBHeHusi ABwkeHusi. O600IeHHbIe KOOPAWHATHI, TPUHIUIT HAWUMEHBIIIEro
nevictBust, ¢pyHkuus Jlarpawka. Cummerpun. Teopema Hetep. 3akoHbl cOoxpaHeHUs
SHEepPruu, UMILyJibCa, MOMeHTa UMILYJIbCa.

WHTerpyvpoBaHue ypaBHeHU ABWKeHUs. OZJHOMepHOe BWKeHUe, NprBe/leHHast
Macca, JBUKeHHe B LIeHTPaJbHOM I10J1e.

Pacniag, yactuly, ynpyrue cTronkHoBeHusi. CeueHUe paccesiHUsl YacTull, (popMyJia
Peszepdopaa.

Marnbie konebanus. CBoOOAHBIE W BHIHY)KJEHHble OJHOMEpDHbIe KoyieOaHus,
rapamMeTpuuecKuii pe3oHaHc. KosiebaHusi crcTeM CO MHOTMMH CTeleHsIMH CBOOOJBI,
TIOJISIPHBIE KOOPIMHaThL. KosiebaHust TTpY HaTMUKY TPEHUSI.

[BrKeHre TBepAbIX Tes. YTJ/OBasg CKOPOCTb, MOMEHT WHepLMM U MOMEHT
KOJIMUEeCTBa [IBUKEHHsI TBEPAbIX TeJl. DWUIepPOBbI YIJ/Ibl ¥ ypaBHeHUe Jitiepa.

KaHoHMUecKre ypaBHeHMs, ypaBHeHHe ['amMwibTOHa, CKOOkM IlyaccoHa,
JeicTBUe Kak (YyHKLUsI KOOpJAWHAT, TeopeMa JInyBu/isA, ypaBHeHue. ['amMuibTOHa-
SIkoOwm, pa3jeneHye repeMeHHbIX.

[IpuHUMIT OTHOCUTeNBHOCTU. CKOPOCTHb paclpOCTPaHeHUsi B3aWUMOJEKWCTBUM.
WNurepBan. Cob6ctBeHHoe Bpems. IIpeobpa3oBanue Jlopenija. [Ipeobpa3oBaHue
CKOpOCTU. YeTbIpexMepHbIe BeKTOPbI. YeTbIpexmepHasi CKOPOCTb.

PenstuBucTckasg MexaHuka. [IpUHIMIT HavMeHbLIEro [eWCTBUSA. OHeprus U
“MIyJbC. Pacnaz yacTull. YHpyrve CTOJIKHOBeHUS] YaCTUL].

Tema 2. Teopus nosis

3apsi;, B 5JIGKTDOMarHUTHOM Tiojie. YeThIpexMepHbIM TOTEeHLMaa TIOJIs.
YpaBHeHUs1 [IBWKeHWs 3apsja B Tosie, KaauOpoBouHas — (TpajiieHTHast)
MHBApHAHTHOCTh. TeH30p 3/IeKTpoMarHuTHOro 1oss. [1peobpa3zoBanue JlopeHija s
riosisi. IHBapyUaHThI 1oJIS.

[eticTBre /i 371EKTPOMAarHUTHOTO MOJIsl. Y paBHEHUS 3/IEKTPOMAarHATHOTO TIOJISI.
UeTblpeXMepHbId BEKTOP TOKA. YPaBHEHHE HeNpepbIBHOCTH. [IOTHOCTH M MOTOK
SHEepPruu. TeHsop SHePrUuu-uMILyJibCa. TeH3op SHEePruu-UuMILyJibca
3/71eKTPOMarHMTHOIO M0JIS.

[TocTosiHHOE 371eKTpOoMarHuTHOe Iojie. 3akoH KyJsioHa. DyeKTpocraTtuyeckast
SHeprusi 3apsiioB. [IWMoONbHBIA MOMEHT. My/bTUMNO/NBHBIE MOMeHThI. CuHcTeMa
3apsif0B BO BHellHeM rmosie. [TocTossHHOe MarHUTHOe Tosie. MarHUTHBI MOMEHT.
Teopema Jlapmopa.



O/NeKTpOMarHvuTHele  BOJHBIL. BosHOBoe  ypaBHeHue. IInockve — BOJIHBIL
MoHoxpoMaTtrueckas TJI0CKast BOJIHA. CrniekTpasabHOe pas/oKeHue.
[Tonsgpr3alMOHHbIEe XapaKTEPUCTHUKU U3J/lydyeHUs. Pasio)keHre 3/1eKTpPOCTaTUueCKOro
TIOJIS1.

[Tone [BWKYyLIUMXCSA 3apsfoB. 3amnas/blBarolue MoTeHManbl. IloTeHIrabl
JIneHapa-Buxepra. M3nydyeHue 3/1eKTPOMarHUTHbIX BOJIH. [1ojie cucTeMbl 3apsiioB Ha
IEY (D470 PaCCTOSIHUSX. MynbTUnonsHoOe V3JlyueHue. N3nyuenne
ObICTPOABWIKYILETOCS 3apsiia. Paccesinrie cBOOOIHBIMY 3apsiJaMU.

[BKeHWe 4YacTMLBI B TpaBUTALMOHHOM Tosie. MeTpuka. KoBapuaHTHOe
mubdepentypoBanre. CumBosbl  Kpucroddens. [elicTBue pA/isgi  4YacTULBI B
IPaBUTALIMOHHOM MOJI€.

YpaBHeHUs] TpaBUTALIMOHHOTO T0/sl. TeH30p KpuBHW3HBL [lelicTBUe Ajisi
I'PaBUTALIMOHHOTO 110J151. TeH30p 3Heprun-uMITyabca. Y paBHeHHs1 DUHILTe Ha.

HepenaTuBUCTCKUKM Tipefiesl ypaBHeHWW OuHINTeHa. 3akoH HbrOTOHa.
LleHTpa/bHO-CUMMeTpUUHOE TIpaBUTaLMOHHOe 1one. Metpuka IIBapuuvibzga.
['paBUTALIMOHHBIN KOJIIATIC.

Habmogaemble  3ddektsi OTO B HBIOTOHOBOM W MOCTHBIOTOHOBOM
npubmkeHUn (TPaBUTALIMOHHOE KpacHOe CMellleHre, OTK/JOHEHWe Jiydya CBerTa,
3aJep)KKa CUrHaja, TIpeleccusi TUPOCKOMa, Tipelieccusi  OopOUT  rUiaHeT).
['paBUTaAL[IOHHBIE JTUH3HI.

PenstuBrcTckas kocMosiorusi. OTKpbITas, 3aKpbITasi U MJIOCKask MOJeu. 3aKOH
Xab6ma. Pacimpenve BceneHHON Ha paJualiiOHHO-IOMHUHHUPOBAHHOM, TMbUIEBUIHON
Y BaKyyM-IOMUHUPOBAHHOU CTaUSIX.

du3nuecKre MpoLeccsl B paHHe BceneHHoU. 3akanka HEMTPUHO. [lepBUYHBIN
HyK/ieocuHTe3. PekoMOUHalYsl, peJTUKTOBbIe (DOTOHBI.

Tema 3. J/IeKTPpOAUHAMMKA CIVIOIIHBIX CPej,

ONeKTpocTaTMKa  [JUJIeKTPUKOB U TPOBOJHUKOB.  [lussnekTpuueckas
TPOHUL[AeMOCTh U TMPOBOJUMOCTb. TepMOJVMHAaMHWKa [U3/1eKTPUKOB. MarHuTHbIe
cBorctBa. IlocTosiHHOe MarHuTHOe Tosie. MarHuTHOe TI0jie TTOCTOSIHHBIX TOKOB.
TepMmoguHamMuyeckre cooTHoLIeHus. [lua-, napa-, peppo- 1 aHTU(eppoOMarHeTUKH.

CBepxnpoBOAHUKUA.  MarHuTHele  cBoucTBa.  (CBepXmpoOBOAALIMM  TOK.
Kputuyeckoe rose.

YpaBHeHUS] 3MEKTPOMarHUTHBIX BOJIH. YpaBHEHUS TI0JiS B  OTCYTCTBUE
aucriepcid.  Jlucrepcust  JU3MEKTPUYECKOW — NpoHULiaeMoCcTH.  COOTHOIIeHUs
Kpamepca-Kponura. Ilnockas MoHOXpoMmaTuueckass BoJiHa. PacripoctpaHeHue
5JIEKTPOMarHUTHbIX BOJIH. OTpakeHre U npesiomsieHye. [IpuHIMN B3aMMHOCTH.

OneKTpOMarHUTHbIe BOJIHBI B aHM30TPOMNHbIX cpefax. O¢dekTtsl Keppa wu
®apages. [IpocTpancTBeHHas gucriepcrs. EcTecTBeHHast OnTUUecKasi aKTUBHOCTb.

MarnuTtHas ruzipoauHamuka. MI'[I-BonHbl. [Ipo6ieMa guHamo.

HenuneiiHas ontuka. HenuHeliHas npoHuiaeMocts. CaM0(OKyCHUpOBKa.
['eHepariusi BTOPOUM rapMOHUKH.

MoHu3alMoHHbIe TIOTepH ObICTPBIX Yactul]. M3nyuenne UepeHkoBa. PaccesiHue
3JIeKTPOMarHUTHBIX BOJIH B Cpefiax. PasieeBCcKoe paccesiHUe.

Tema 4. MexaHUKa CIVIOLIHBIX cpej U (u3nyeckas KUHeTHKA



W peanbHast >KUAKOCTb. Y paBHeHHe HelpepbIBHOCTU. Y paBHeHUe Jiinepa. [ToTok
sHepruu. Ilotok umnysbca. CoxpaHeHVe LMPKYJISALIMU CKOPOCTU. lloTeHijanbHOe
oOTekaHue Tes: MPUCOeIMHEHHAsl Macca, CKIa COTIPOTHUBIIeHUs, 3¢ dekT MarHyca.

Bsi3kasi JKUIKOCTb: ypaBHEHHs [BW)KEHHUs BSI3KOM >KUAKOCTHU. Juccumnayus
SHEPTrUU B HECXKUMaeMOU JKUJKOCTH.

[Tepexof K TypOyneHTHOCTH. HeycTOMUMBOCTY JTaMUHAPHBIX TeueHuil. Teopus
Jlanpay-Xonga. Tunel arrpakTopoB. CrpaHHbM  arTtpakrop. [lepexon K
TypOy/IeHTHOCTH TIyTeM YABOeHUsI mepuofioB. Pa3Butas TypOyneHTHOCTb. CHeKTp
TypOy/IeHTHOCTU B BS3KOM UHTepBasie. KoJIMOrOpOBCKUM CTIEKT.

3BYK. 3BYKOBbIe BO/IHBL. ['eomeTpuyeckas akyCTHKa.

OfHOMepHOe [BUW)KeHUe CKMMaeMOoro rasa. XapakTepuCTHUKU. VIHBapuaHThI
Pumana. TIpocras BonHa Pumana. OOpa3oBaHue yZapHBIX BOJIH. Y1apHas aguabara.
Cnabbie pa3pbiBbl. Teopusi CUTLHOTO B3DbIBa.

Y napHble BOJIHBI C/1a00M MHTeHCUBHOCTH. Y paBHeHMe Broprepca.

3BYKOBbIe BOJIHbI CO cyaboii aucnepcueil. YpaBHeHue K/IB. ConmuToHBI U UX
B3auMo/ielCcTBYe. becCTONKHOBUTEbHBIE yIapHbIE BOJTHBI.

I'napojyHaMyKa CBepXTeKydel )KUAKOCTH. [JByX>KUIKOCTHOe OIrCaHue.

Kunernueckass Teopus rasoB. KuHernueckoe ypaBHeHue bosbiiMaHa. H-
Teopema. TeryIONMPOBOAHOCTb Y BA3KOCTb Tra3oB. CHUMMETPUM KHHETUUeCKUX
KoapduimentoB. Juddy3ronHoe npubmkeHue. Y paBHeHre @okkepa-ITnaHka.

beccronkHoBuTe/bHAasA 11a3ma. YpaBHeHus Busacosa.  [Iusnekrtpudyecas
TIPOHUL[aeMOCTh 6ecCTONMKHOBUTE/TEHOM I1/1a3MBbl. 3aryxaHue Jlanpay.
JIeHrMIOpOBCKHME ¥ WOHHO-3BYKOBble  BOJIHbL.  [IyukoBasg  HeyCTOMYMBOCTH:
TUAPOJAVMHaMUUeCKasi U KUHeTUYecKas CTaauu. KBasuivHeliHasi Teopus.

CronkHOBeHHUSI B Tuia3Mme. VHTerpan cronkHoBeHuii JlaHgay. [IivHa mipobera
4yacTuL] B IlJ1a3me.

Tema 5. KBaHTOBasgs MexaHuKa

OCHOBHBIE TOJIOXKEHUSI KBAHTOBOM MeXaHWKHW. [IpUHLMIT HeorpejeneHHOCTH.
[MpyHuyn cyneprio3unuu. OmepaTopbl. [WCKPeTHBIM U HeNpepbIBHbIA CIIEKTPBI.
lamuibToHWaH. CralioHapHble COCTOsIHUA. ['eii3eHOepProBCcKoe mpe/CTaBIeHHe.
CoOTHOL1LIeHUs] Heorpeie/IeHHOCTH.

YpaBuenue Illpesunrepa. OcHOBHble cBoKcTBa YypaBHeHus1 LllpenuHrepa.
OpHomepHoe  faBwkeHue. OpHOMEpHBIM  OoCLUWLIATOP.  [IJIOTHOCTH  TOTOKa.
KBasuknaccuueckasi BojiHOBasi pyHKLUs. [IpoxoxkaeHre uepe3 6apnep.

MomeHT KomuuecTBa [BWKeHUs. CoOcTBeHHble (GYHKIUM W COOCTBEHHBIE
3HaueHUs1 MOMeHTa KojuyecTBa [BKeHUs. YerHocTb. CjiokKeHHME MOMEHTOB.
Paznoxenne Knebia-I"opaaHa.

[BrkeHue B LieHTpanbHOM Tosie. Ceprueckre BosiHbI. Pa3nokeHue MI0CKON
BOJIHBI. PasinansHoe ypaBHeHue Llpegunrepa. ATom Bogopoza.

Teopuss  Bo3myleHuH. Bo3myljeHusi, He  3aBUCSIIME OT  BpPEMEHH.
[Tepuogrueckre Bo3MyleHUs. KBasuk/iaccuyeckasi TeOpysi BO3MYLLEHUM.

CnuH. OnepaTop crivHa. TOHKasi CTPYKTypa aTOMHBIX YPOBHEM.

ToxxaeCcTBeHHOCTh yacTvl. CuMMeTpHs MpU MepecTaHOBKe yacTvl. BTopuuHoe
KBaHTOBaHUe [ijisi 0030HOB U epMHOHOB. OOMeHHOe B3auMO/IeiCTBHE.



Atom. CocTosiHMe 3JIeKTPOHOB aToMa. Y POBHM 3Hepruu. CamocorjiacoBaHHOe
nosie. YpaBHeHrWe Tomaca-®epmu. ToHKasg CTpyKTypa aTOMHBIX YPOBHEM.
[Tepuoguueckas cucrema MeH/eeeBa.

[BwKeHne B MarHUTHOM Tiosie. YpaBHeHue lllpenvHrepa g [OBWKEHUS B
MarHMTHOM rosie. [II0THOCTh NMOTOKa B MarHUTHOM MIOJIe.

CronkHoBeHusi uyactuil. OO6ijasi Teopusi. Popmyna bopa. Pe3oHaHcHOe
paccesiHve. CTONKHOBeHME TOXECTBEHHbIX 4YacCTvL. YTpyroe paccesiHhe IIpU
Ha/IMYMK HeYMNpYryx npoueccoB. Matpuiia paccesinusi. @opmyiia bpeiira-Burnepa.

Tema 6. CTaTucTnueckas ¢pusuka

OcCHOBHBIE TIPpUHLWIBI CTaTUCTUKWA. DPYHKLUMS pacrpefesieHds U MaTpulia
II0THOCTU. CTraTUcTHyeckass He3aBUCUMOCTh. Teopema JIuyBuiinsa. Posb sHeprum.
3aKOH BO3pacTaHus SHTPOIIUH. MuKpOoKaHOHHUYeCKoe pacripeziesieHue.
Pacripesienienrie I'nb6ca. Pacnipeenenne I'nb6ca ¢ mepeMeHHBIM UYHCIOM YaCTHII.

TepMosiiHaMuyeckue BeiMuuHbI. TemrepaTypa. Pabota v KoauuecTBO Teruia.
TepmoarHamMuueckue noteHuasnbl. TepMogrHaMuueckre HepaBeHcTBa. [IpuHiun Jle
[TaTtenve. Teopema HepHcta. CrcTembl ¢ TiepeMeHHbIM YMC/IOM yacTull. CBoboHast
SHeprusi B pacnpesenenuu ['nb6ca. BeiBoz TepMoiuHAMUYECKUX COOTHOIIIEHUH.

TepMmorHaMuyKa UzeanbHbIX ra3oB. Pacripegenenuve bonbipmana. CToIKHOBeHVe
Monekyn. HepaBHOBeCHbIM WJeajbHbIM Tra3. 3akOH paBHOpacIipe/iesieHusl.
OpaHOaTOMHBIN Ulea/bHbBIN ra3.

Pacripenennenuss ®epmu u  bose. BrIpokzaeHHbIM WjeanbHbIM (hepMu-Tas.
CpoiicTBa BelecTBa Tpu OOJBIIMX TUIOTHOCTSAX. BbIpoKAeHHBIM 603e-ras.
KonpeHncanusi Bose-OuiHiuTeliHa. PaBHOBeCcHOe TerioBoe wu3sjydeHue. Popmya
[Tnanka. CBeTUMOCTh abCOJTIOTHO UEPHOTO TeJla.

HewngeanbHble rasbl M KOHJAEHCUPOBaHHbIe cCpelbl. OHOHHbIE CIEKTPbl U
TepMOJVHaMHYeCKde CBOMCTBa rasa. TepMoguHaMUyecKre CBOMCTBa H/eanbHOrO
KJ/IaCCUYeCKoro rasa.

PaBHoBecue (a3. Popmysa Knaneiipona-Knaysuca. Kputuueckas Touka.

CucTeMmbl € pa3MUHbIMU yacTullamu. IIpaBusio ¢a3. Crnabbie pacTBopbl. CMech
yJeasbHbIX ra3oB. CMech U30TOIMOB. XUMHUYECKHe peakljuu. Y CI0BHe XUMUYeCKOro
paBHOBeCHsl. 3aKOH [JeWCTBYIOLIMX Macc. Terora peakuyu. VoHMU3aL[MOHHOE
paBHOBecuHe.

CnabonenseanbHbiii 603e-ra3. Mogens Boromo6oBa. CriekTp B030Yy»XAeHUH.
CepxTekyuecTb. KBaHTOBBIE BUXPU.

TBepable Tena. Kpucrammvueckue cTpykTypbl. [IoBepxHocTs ®epmu. 30HHas
cTpykTypa. KBasuuacturel.

Konebanust perietku. Teopusi ynpyroctu. 3ByK B TBepP/bIX Tesiax. [Ipoiieccsl
pacnaza U causiHus (GoHOHOB. Paccesinve (OHOHOB Ha mipumecsix. KuHeTuueckoe
ypaBHeHHe 7151 OHOHOB. TernyionpoBOgHOCTb.

CeepxnipoBoguMocTb. Kyreposckoe crniapuBaHue. Teopuss bappuna-Kyrepa-
[MIpuddepa (BKII). Teopusi JlongoHoB. Teopusi T'wH30ypra-Jlangay. Tok,
KambpoBoUuHasi MTHBAPUAHTHOCTh, KBAaHTOBaHHe MOTOKa. CBepXIPOBOJHUKN TIEPBOTO
1 BTOpOro pojia. OddekT /I>ko3edcoHa.

dnyKTyaruu. Pacnpenenexue I'nb6ca. dnykTyaruu OCHOBHBIX
TepMoJuHaMuueckux BennunH. ®opmysa IlyaccoHa. BpemeHHble (ayKTyaruu.



CUMMeTpUM  KWHETUYECKUX  KO3(p¢uureHTOB.  DJyKTalMOHHO-AUCCUTNIATUBHAS
TeopeMa.

®daszoBble nepexojbl BTOporo poza. Teopus Jlanpay. Kputhueckue WHIEKCHI.
MaciitabHast ”YHBapUAHTHOCTb. DJIyKTyalliyd B OKPECTHOCTH KPUTUUECKOUW TOUKH.

Tema 7. Teopus KOHJeHCUPOBAHHOTO cocTosiHuA (Pa3gen /s crieliaiyvcToB
10 TEOPUHU TBEP/IOTO TeJsia).

HeupeanbHbiii 603e-ra3. CUMMeTpHsi BOJHOBOM (YHKIMUA CHCTeMbI OO30HOB,
603e-koHzeHcaT. CrnaboHenmeanbHbllt 0o3e-ra3. Mogenb Boromo6oBa. CrieKTp
B030yKaeHuid. CBepxTeKyuecTb. [BYX>KUAKOCTHOe orucaHue. Kputepuit JlaHgay.
Teopus ®eilinmaHa. KBanTtoBble Buxpu. Koppensiiyy B 10/10’KeHUH yacTul] 603e-rasa.

Tunel 1 cummeTpus TBepAbIX Tesl. Kpucraninmueckue CTpyKTypbl. CUMMeTpUS
KpuctannoB. CBoicTBa oOpaTHOM pemieTky. 30Ha bputosHa. Teopema Bioxa.

30HHAas CTPYKTypa U THUIIbI CBSI3U. KBa3nuacTuLpl. D/IeKTPOHHAS TEIIOeMKOCTb.

[ToBepxHOCTE @epmu. [IMaMarHUTHBIN U LUK/IOTPOHHBIN pe30oHaHC. OTKpPBIThIE
opbutsl. KBantoBanue opbur. Oddekr fe 'aa3a - BaH AnbdeHa.

Konebanusi peiietku. Teopusi ympyroctd. 3BYK B TBepAbIX Tesax.
AKycTuueckre W ONTUYECKHWe BeTBU. Mogenb [ebas. YaenbHas TerIOeMKOCTb
pellieTki. KBaHTOBaHHe (POHOHOB. AHTAaDMOHHU3M M TeruioBoe paciivpeHue. PakTop
Mebas-Yonnepa.

[Tpouecce! pacnaza v civsgHUsi HOHOHOB. PaccesiHve (POHOHOB Ha TMpPUMeECSX.
Kunetnueckoe ypaBHeHMe i1 (OHOHOB B [W3/JeKTpPUKe. TerionpoBOJHOCTG.
OneKTpoH-(pOHOHHOE B3auMo/eiicTBHe U TIpobieMa MosipoHa.

MarneTusm. ObmeHHOe B3auMO/leliCTBHE. MarHuTHbie CBOICTBa
M30/IMpoBaHHOTO aroma. [lpaBuno XyHpa. amunbToHuaH ['eiizeHbepra. Mogesnb
Xabb6apga. Ipupoga marHeTr3ma MeTasuioB. CITMHOBBIM TapamarHetusm [laynmm u
opbuTanbHBI AraMarHeTusMm JlaHgay. MarHuTHele nipuMecy B MeTasie. OOMeHHOe
B3auMo/lelicTBUe uepe3 3/1eKTpoHbI rpoBoguMocTu (PKKU). ddekt Konpo.

MaruutHbiii TIOpsAioK. PeppomarHeTusM U aHTH(deppoMarHeTusMm. MeToz
cpegHero Tmoss A (GeppoMarHeTuka. JlomeHHasi CTpyKTypa. ['mMcrepesuc
deppomarHeTukoB. CrHHHOBBIE BOMHBI (MarHOHbI). KBaHTOBble GIyKTyal[uu W
CIIMHOBBIE BOJIHBI B aHTU(eppoMarHeTvke. BkijaJ, MarHOHOB B TEepPMOJMHAMUKY
MarHeTMKOB. /lMHaMMKa MarHMUTHOTO MoOMeHTa B (peppoMarHeTuke. YpaBHeHHe
Jlangay-JIudimiia.

CaepxnipoBoguMocTb. KyriepoBckoe cniapuBaHue. Teopus bapguHa-Kyrepa-
Mpuddepa (BKII). Teopus JlongaoHoB. HenmokanbHasi — 371eKTPOJUHAMUKA
CBEpXMPOBO/IHUKA: JIOHJOHOBCKUM W MUIIAPAOBCKUM Caydad. J(PGdeKTbl YeTHOCTU
YMCJIa 371eKTPOHOB B CBEPXIIPOBOJHUKAX MaslbIX Pa3MepoB.

Teopusi cBepxmpoBoguMocTu ['mH30ypra-Jlangay. Tok, KanmuOpoBouHas
VHBAapUaHTHOCTb, KBAHTOBaHHeE MOTOKAa. CBEPXIIPOBOJHUKU MEPBOTO M BTOPOTO Poja.
BepxHee v HWKHee KpuTudeckue rnons. BuxpeBas pemertka. D¢ dekT [xo3edcoHa.
Oddekr Omu3octu. DaykryaroHHble 3(PdEKTb  BOMM3U  CBEPXIPOBOJSIIETO
nepexoza. TyHHe/ibHbIE 3 (eKThl B CBepXIPOBOAHUKAX.

®yukiuu ['puHa. KoppensiuonHsie GyHKUMU. TepMoArHaMUUeCKUN nipefen U
KBasucpesHue. OCHOBHbIE TIPUHLIUMBI AUarpaMMHOM TeXHUKHU. YpaBHeHUe [lalicoHa.
BepumnHas ¢yHkums. MHorouactiunble QyHKUuM ['pyHa. [IuarpaMMHasi TeXHUKa
TIpU KOHeuHbIX TeMriepaTypax. Kunetnueckue ypaBHeHUsI.



[lvHamMyKa KpUTUUYECKUX SIBJIEHUM. Y paBHEHUs] PEHOPMIPYIIIIbI.

Oco0eHHOCTH 3/IEKTPOHHBIX CBOMCTB CHUCTEM TIOHWKEHHOW pa3MepHOCTH.
OHepreTUuecKre CHeKTPbl U MJIOTHOCTb KBAHTOBBbIX cOCTOSTHUM. KBaHTOBBINM 3¢ dekT
Xosisia B AIBYMEPHOM 3/IeKTPOHHOM rase. D¢ (heKTbl JJ0Ka/IU3aluu 3/IeKTPOHOB B OJJHO-
Y IBYMEPHBIX CUCTeMaX, [epPKOJIALIMOHHBIE SIBJIeHVS.

Tema 8. KBanToBasa Teopus mosen (Pa3men pass crieqyuanucToB MO TEOpPUU
37IeMeHTapHbIX YaCTHUL] U (PU3HKe BBICOKUX SHEPTUMN)

KBanToBaHue cBo60/HBIX Mosell. CUMMeTpUM JlarpalxuaHa v Teopema Hetep.
Anrebpa TokoB. [uckperHbie cumMmeTpud. CPT Teopema ¥ CBsI3b CIMHA CO
CTaTUCTUKOU.

KBaHTtoBasg snekrpogvHamuka. [IpaBuna @eitHmaHa. I[lepeHOpMHDPOBKM.
ToxzgectBa Yopga-Takaxartu.

KBaHTOBO-3/1eKTPOJUHAMHYECKIEe pacyeThl: KOMOTOH-3(eKT, e,
€ aHHUTWISILYSA, pOXAeHWe map. TopmMo3HOe wu3ayueHWe U UWH(paKpacHas
Kartactpoda. AHOMa/IbHBIM MarHATHBIM MOMEHT 371eKTpoHa. JISMOOBCKUIA C/IBUT.

IIpencrasnenue YesieHa-JIemaHa. dopmyna Jlemana-CumaHuMKa-
[lumMmmepmaHa. AHanuMTHMYeCKHWe CBOMCTBAa aMIUIMTYZ, paccesgHus. IlpaBuna
KyTkockoro. [TpaBua JlaHgay zjist ocobeHHOCTel (heliHMaHOBCKUX JarpaMM.

Penopmrpymnmna. [ -(QyHKLUsST UM aHOMa/bHble pa3MepHOCTU. OrepaTopHOe
pasyioykeHue. AHOMaJIbHble Pa3MepPHOCTH COCTaBHBIX OIepaToOpOB.

KanmbpoBounbie Teopuu monis. KeantoBanuwe mo PapgeeBy-IloroBy u ayxwu.
ToxpectBa CiaBHOBa-Tewnopa. KBaHTOBasi XpOMOAMHaMHWKa M aCUMIITOTHYECKast
cBoboa.

CnioHTaHHOe HapyllleHue CUMMeTpuH, Teopema ['oncToyHa, aBieHre Xurrca.

KBapkoBass Mogenb. CrHeKTPOCKOIWS aJpPOHOB U COCTaBJISIIOLMe KBapKU.
YapmoHMiA, 60TTOMOHUIA.

KXl ¥ KupasbHasi CHMMeETpUS CWIbHBIX B3auMoJencTBUM. YacTuuHoe
COXpaHeHHe aKCUabHOro Toka. [IMOoHBI KaK ro/iCTOyHOBCKME YacTULibl. KupanbHas
aHomasnusa Agepa-besa-/IxakuBa.

CraHgaptHass Moziesib. W- U Z-0030HbI, UX pacrajbl. XUTTCOBCKUM 0030H.
[TokomeHust IeNTOHOB ¥ KBapKoB. Matpuija Kabn660-Kobasmi-Mackaga.

B -pacnaz HelTpoHa, pacnaj MOOHA, Pacra/bl TSHKeIbIX KBapkoB. HemenToHHbIe
cnabple pacraipl.

Hapymenne CP-uHBapuaHTHOCTH. OCUWIISLIMM  HEUTPA/JIbHBIX KAOHOB U
TSDKeJ/IbIX Me30HOB.

['mybokoHeyTIpyroe paccesiHie W MapTOHHasi MoZeb. HapyiieHne ckeiyiiHra u
ypaBHeHHUs1 3BoJifoLMK  ['puboBa-JIumnaToBa-/lokiuiiepa-Anrapenmu-Ilapusu. e’
€ aHHWUTW/ISILYS B aZIpOHbI. POXK/IeHre aZipOHHBIX CTPYH U CyI|eCTBOBaHUE IJTFOOHOB.

Tononornyeckre cBoucTBa Teopuu nojsi. VIHcTaHTOHBI. MoHonomu XoodrTa-
[Tonskosa. [lelictBue HoBrkoBa-Beca-3ymuHo-BurreHa.

BHe craHzapTHOM MojJenu: Be/luKoe O0OBeJWHEHWe, pacraj, TPOTOHa,
OCLIW/IISILIUM HEUTPUHO.

CynepcummeTtpus. Cyneprions. CynepcuMMeTpUYHbIe jlarpaHKUaHbl.

dopmanusm beku-Py>-Cropa-TroTuHa. Teopemsl 00 OTCYTCTBUU
I1IepeHOPMUPOBOK.



®du3uka yactul] U paHHssS BcenenHas. KocMonoruueckue ¢a3oBbie Tepexo/ibl.
TeMHasi MmaTepusi, OrpaHAYEHHsI Ha CBOMCTBA MaCCUBHBIX HEMTPUHO.
®da3zoBble nepexobl B KX /1. KBapk-r/tooHHas riasma.

I11.

KpuTtepuu oueHuBaHus

KpnTepml H IIOKa3aTe/Ih OIléeHHBAHHUA 0TBE€Td Had 3K3aMeHe

HeypoBiierBopu- Y noBierBopu- Xopomo O T/IH4HO
Te/IbHO Te/IbHO
dparmeHTapHble Henosnueble 3Hanust | ChopmupoBaHHble, | ChopMupoBaHHbIe
3HaHUs B obactu | B obsactu HO coZieprKalijue u
TeopeTU4YeCcKou TeopeTUYeCcKou OT/ie/IbHbIe cUCTeMaThuJecKre
busuku busuku npo0esibl 3HaHUSA B | 3HAHUS B 00/1aCTH
obnactu TeopeTUueCcKoi
TeopeTUYeCKOn ((NSEIZ1L
bu3uKU
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