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BBenenue

B ocHOBy pmaHHOW mporpaMMbl TMOJIOKEHBI CIEIYIOINIUME AUCHMUIUIUHBIL:
MEXaHUKa, TEOpUsA MOJIsI, JJIEKTPOJUHAMHUKA M MEXaHMKA CIUIOIIHBIX Cpef,
KBaHTOBasl ME€XaHWKa, CTaTUCTHYecKas (hu3uKa, KBAHTOBAsI TEOPHS TTOJIS.

1. Mexanuka

VYpaBHenus aBmxeHusa. OO0OLIEHHbIE KOOPIAUHATHI, IPUHIIMII HAMMEHbBILETO
neiictBus, ¢ynknus Jlarpamxka. Cummerpun. Teopema Hertep. 3akoHsl
COXpaHEHUS PHEPTUU, UMITYJIbCA, MOMEHTA UMITYJIbCA.

WuTerpupoBanne  ypaBHeHUM  JBWKeHUA. OJHOMEpPHOE  JIBH)KECHHE,
NPUBEACHHAs Macca, IBUKEHUE B HEHTPATILHOM TOJIE.

Pacnag wactuu, ynpyrue cTojikHOBeHMs. (CedeHue pacCesHusl 4YacTHil,
dbopmyna Pezepdopna.

Maunbie konebanus. CBOOOJHBIE U BBIHYKJIEHHBIE OJIHOMEpHBIE KOJeOaHus,
napaMmeTrpuueckuii peszonanc. KosebaHust cucteM CO MHOTUMHU  CTENEHSMHU
cB00O1bI, MOJISIpHBIE KOOpAUHATHI. Kosiebanus npu HATMYUK TPEHMUSL.

JIBrKeHUEe TBEPABIX Tel. YTIOBas CKOPOCTb, MOMEHT MHEPLUUM U MOMEHT
KOJIMYECTBA IB)KEHMSI TBEPBIX TEJl. DUJIEPOBHI YIUIBI M YpaBHEHUE Jiepa.

Kanonnueckue ypaBHeHUs, ypaBHeHue ['amunbToHa, ckoOku Ilyaccola,
neiictBMe Kak  (QyHKUMS ~KoopAuHAT, Teopema JlMyBuiuig, ypaBHEHHE.
["amunbroHa—SKOOH, pa3eneHre NepeMeHHbIX.

[IpuHIMn otHOCUTENBHOCTH. CKOPOCTH PACHpPOCTPAaHEHUsI B3aWMOJCHCTBUM.
NurtepBan. CobctBenHoe Bpems. IIpeoOpazoBanue Jlopenma. IIpeoOpazoBanue
CKOpocTU. YeTblpexMepHbIe BEKTOPbI. YeTbIpexMepHasi CKOPOCTb.

PenmaruBucrckas mexanuka. [IpuHUInn HauMEHbBIIETO NEWCTBUSA. DHEPIUS U
uMmIysbce. Pacnan yactun. Yopyrue cTONKHOBEHHUS YaCTHLL.

2. Teopust moJis

3apsax B OJEKTPOMAarHUTHOM moJe. YeTblpeXMEpHbI NOTEHLMA ITOJIS.
VYpaBHeHUs JIBIDKGHUSI 3apsiia B 1OJe, KaauOpoBOuHast (TpaJMeHTHAs)
MHBAapUAHTHOCTb. TeH30p asiekTpomarHuTHoro noJjs. IlpeobpazoBanue Jlopenia
11t 11oJis1. IHBapuaHThI 1oJsl.

JlelicTBre sl DIEKTPOMArHUTHOTO IOJIS. YPABHEHUS SJIEKTPOMAarHUTHOTO
noysi. YeTplpeXMEpHBIN BEKTOP TOKA. Y PaBHEHHE HENPEPBIBHOCTU. [IIOTHOCTH M
MIOTOK JHEpruv. TeH30p DSHEPruu-uUMIyJibca. TEH30p DSHEPrUU-UMITYJIbCA
AIEKTPOMArHUTHOIO MOJISI.

[TocTosiHHOE 35eKTpOMarHuTHOE mnosie. 3akoH KyioHa. Dnekrpocratnyueckas
DHEprus 3apsAnoB. JIUmonbHBI MOMEHT. MyNbTHNONBHBIE MOMEHTHL. (CucTeMa
3apsAI0B BO BHEWIHEM ItoJie. IlocTtositHHOE MarHuTHOE mosie. MarHUTHBIA MOMEHT.
Teopema Jlapmopa.

OneKTpOMarHuTHbIE BOJHBL. BoyiHOBoe ypaBHeHue. IIIockue BOJHBL
MoHoxpoMaTtudeckas IIJI0CKAas BOJIHA. CrnekTpanbHOe pasJIOKEHHUE.
[Tonsapu3zanmoHHbIE XapaKTEPUCTUKH V3J1y4YECHHUS. Paznoxenue
AIEKTPOCTATUYECKOTO TTOJIS.



[Tone nBWXymMXcs 3apsAoB. 3amasablBalollve NoTeHUuuansl. [loTeHnnansl
JInenapa—Buxepra. HM3nyyeHue »>IEKTPOMArHUTHBIX BOJH. [lone cucremsl
3apsIOB Ha JANEKUX PaACCTOSHMAX. MyJbTUNONBHOE u3NydyeHue. M3iydeHue
OBICTPOJIBIKYIIIETOCS 3apsa. PaccesHue cBOOOIHBIMU 3apsi/IaMHU.

JIBr>keHME 4YacTUlbl B TpaBUTAMOHHOM mosie. Metpuka. KoBapuaHTHOE
mubddepennupoBanue. CumBonbl Kpucroddens. JlelictBue myisgs dYacTuiibl B
IPaBUTALIMOHHOM MOJIE.

YpaBHEHUS TPAaBUTALMOHHOTO moJiA. TeH30p KpuBu3HBL. JlencTBue s
IrPABUTAMOHHOTO MOJs. TeH30p SHEprUu-uMITysbca. Y paBHEHHs DUHIITEHA.

HepenstuBuctckuii mnpenen ypaBHeHUMM OWHmTedHa. 3akoH HproToHa.
LleHTpaIbHO-CUMMETPUYHOE TpaBUTAMOHHOE Tone. Merpuka IlBapumm nbaa.
[ paBuTAalMOHHBIN KOJIJIAIIC.

Habmomaembie »ddextst OTO B HBIOTOHOBOM U MOCTHBIOTOHOBOM
npuOIMKEHNU (TpaBUTALMOHHOE KPAaCHOE CMEILEHUE, OTKJIOHEHHE Jyda CBETa,
3aJiep’)KKa  CUTHaja, MpeLeccuss TUpOoCKoma, Impeueccuss OpOUT  IUIAHET).
['paBUTAallMOHHBIE JTUH3BIL.

PenstuBucrckas kocmoisiorus. OTKpbITas, 3aKkpbeiTas M IUIOCKash MOJEIH.
3akon XaO06xna. Pacmupenue BceeneHHO Ha paaualiiOHHO-TTOMUHUPOBAHHOM,
NBUIEBUIHON U BAKYyM-JIOMUHUPOBAHHOMN CTaUAX.

du3znueckue mnpoueccbl B paHHEW BceeneHHOH. 3akalka HEWUTPHUHO.
[lepBruuHBIi HyKII€OCUHTE3. PekoMOUHALIMS, pETUKTOBBIE (POTOHBI.

3. DJIeKTPOAUHAMUKA CIUIOLIIHBIX cpejt

DJIEKTPOCTAaTUKA  AWAJIEKTPUKOB W MPOBOJHHUKOB. Jludnexkrpuueckas
MPOHUILIAEMOCTh U MPOBOAUMOCTh. TepMOAMHAMUKA TUAJIEKTPUKOB. MarHuTHbie
cBorcTBa. [locTOsSSHHOE MAarHWUTHOE moOJIe. MarHUTHOE IOJIE MOCTOSIHHBIX TOKOB.
TepmonuHaMuyeckue COOTHOILICHUS. Hna-, napa-, beppo- 51
aHTU(hEepPPOMarHETHKHU.

CBepxnpoBogHUKU. MarHutHbele  cBoMcTBa. (CBEpXHpPOBOIAIIMIA  TOK.
Kputnueckoe nozse.

YpaBHEHUSI DSJIEKTPOMATrHUTHBIX BOJIH. YPaBHEHUs II0JSA B OTCYTCTBUE
nucniepcun. Jlucriepcust  IMAJIEKTPUYECKOM MpoHUIaeMocTd. COOTHOUIEHUS
Kpamepca—Kponura. I[linockas MoHOXpomarhueckas BoJIHA. PacmpocTtpaHeHue
AJIEKTPOMArHUTHBIX BOJIH. OTpaxeHHUeE U npesoMiieHue. [I[puHImn B3auMHOCTH.

DNEeKTPOMarHUTHbIE BOJIHBI B aHM30TPOMHBIX cpepax. Dddextsl Keppa u
@apanes. [IpocTpancTBennas nucrniepcus. EcTecTBeHHas onTU4YeCKas aKTUBHOCTb.

Marunutnas ruapoauHamuka. MI'JI-BosHbl. [Tpobiema nunamo.

Henuneitnass ontuka. Henuuelinas nponuraeMocts. CaModOKyCHpOBKa.
I'eHepanust BTOpO¥i rapMOHUKH.

HNonuzanmonneie moTepu OBICTphIX dactuil. M3mydenue YepeHkosa.
Paccesnue anekTpoMarHuTHBIX BOJIH B cpenax. PaneeBckoe paccesiHue.

4. MexaHMKa CIUIONIHBIX cpell M (pr3nYecKass KHHeTHKA

WNneanbHast KUJOKOCTh. YPaBHEHHE HENPEPHIBHOCTU. YpaBHEHUE OIiliepa.
[Totok »Hepruu. Ilotok wumnynbca. CoxpaHeHUE MUPKYISIUA CKOPOCTH.



[ToTenmanpbHOEe OOTEKAHWE TEJ: MPUCOECIWHEHHAS Macca, CHJIa COMPOTHUBIICHUS,
addext Marnyca.

Bs3kasdg KMIKOCTh: ypaBHEHMSI IBWKEHHMS BSI3KOM XuAKocTU. [uccunanus
DHEPIUM B HEC)KUMAEMOM KUIAKOCTH.

[lepexon k TypOyneHTHOCcTH. HeEycTOWYHMBOCTH JIaMHUHApHBIX TEUYCHUH.
Teopus Jlangay—Xomnda. Tunsl artpaktopoB. CtpanHblil aTTpakTop. [lepexon k
TypOyJICHTHOCTH TIyTeM YJBOEHUs IepuoioB. Pa3Burtas TypOyieHTHOCTh. CreKTp
TypOyJICHTHOCTH B BSI3KOM HHTEpBajie. KOJIMOTOpOBCKHI CIEKTP.

3BYyK. 3BYKOBBIE BOJIHBL. ['eoMeTpruyeckas aKyCTHKa.

OngHoMEpHOE JBMKEHHE CKUMAEMOTO rasza. XapakTepucThku. VIHBapuaHTHI
Pumana. Ilpoctras Bonmna Pumana. OOpa3oBaHue yHapHBIX BOJH. YJapHas
annabara. Crabple pa3pbiBbl. Te€OpHs CHIIBHOTO B3pbIBA.

VY napHbie BOJIHBI cl1a00i1 MHTEHCUBHOCTH. Y paBHEeHHE broprepca.

3BYKOBBIE BOJHBI cO ciaboi aucnepcueit. YpasHenue KJIB. Conutonsl u ux
B3aUMOJECUCTBUE. bECCTOIIKHOBUTEBHBIE YIapHbBIEC BOJIHBI.

['mapoauHaMuKa CBEPXTEKYUEH )KUAKOCTHU. JIBYXKHIKOCTHOE OMMICAHUE.

Kunernueckas Teopusi ra3oB. Kunernueckoe ypaBHenue bonbiimana. $H$-
TeopeMa. TemionpoBOAHOCT, W BA3KOCTh Tra30B. CHMMETPHUM KHUHETUYECKHUX
ko3 dunmenToB. Jubddy3nonnoe npudmokenue. Ypasuenne ®okkepa—IInanka.

beccronknoBuTeNnbHas 11a3Ma. YpaBHeHus BuiacoBa. JIuanextpuuecas
MPOHUIIAEMOCTh  OECCTOJKHOBUTEIBLHOM  Tia3Mmbl.  3atyxanue  Jlanpay.
JIeHrMIOpOBCKHE W HMOHHO-3BYKOBbIE BOJHBI. [lydykoBas HEyCTOMYMBOCTB:
TUJIPOAMHAMUYECKAA U KUHETUYECKas cTaann. KBasunuHenHas teopus.

CronkHoBeHus B miazMe. MHterpan cronkHoBenuit Jlanmay. JlnuHa npoOera
YacTUI] B TUIA3Me.

5. KBanToBasi MexaHuka

OCHOBHBIE MMOJI0KEHUSI KBAHTOBOM MEXaHUKHU. [[puHINN HEONpeaeIeHHOCTH.
[Tpunuun cynepno3unuu. Onepatopbl. MCKpETHBIM W HENPEPBIBHBIN CIIEKTPHI.
[Namunsronnan. CranpoHapHbIe COCTOSHUA. [ eli3eHOeproBckoe IpeCTaBIICHUE.
CooTHOIIEHUSI HEOTIPEAEIEHHOCTH.

VpaBuenue Ilpeaunrepa. OcHoBHble cBoiicTBa ypaBHeHusi IlIpeaunrepa.
OnnomepHoe aBwkeHwe. OpHOMEpHBIM ocuATOp. [IMOTHOCTH  TOTOKA.
KBaszukiaccuueckas BosiHoBas (yHkius. [IpoxoxkaeHue uepes 0apbep.

Moment konuyecTBa ABWKEHHS. CoOCTBeHHbIE (YHKIIMM U COOCTBEHHBIC
3HAYCHUSI MOMEHTa KOJMYecTBa JABWXKeHUs. YeTHocTh. ClOKEHHE MOMEHTOB.
Paznoxenune Knebma—I opnana.

JBwxenue B 1eHTpasbHOM mojie. Cdepuueckue BoOJHBL PasnoxeHue
IJIOCKOM BOJHBL. PagnansHoe ypaBHeHnue lpenunrepa. AToM Boaopoa.

Teopuss BO3MylieHuM. Bo3MymieHus, He 3aBUCAIIAE OT BPEMEHHU.
[Tepunonnueckue BosMyuieHus. KBazuknaccuueckass TeOpust BO3MYILIECHUN.

Cnun. Onepatop cninHa. ToHKast CTpyKTypa aTOMHBIX YPOBHEH.

ToxnecTBeHHOCTh yactull. CuUMMETpUsT TpU T[EPECTAHOBKE YaCTHIL.
Bropuunoe  kBaHTOBaHMe i1 0030HOB M depMuoHoB. OOMEHHOE
B3aUMOJICHCTBHE.



AtoMm. CocTostHUE 3IEKTPOHOB aToMa. Y poBHU 3Hepruu. CamocoriacoBaHHOE
nojie. YpaBHeHue Tomaca—@Pepmu. TOHKass CTPYKTypa TOMHBIX YPOBHEW.
[lepnoguueckas cucreMa MeHnzeneena.

JIBr>keHMEe B MarHMTHOM mnoJie. YpaBHeHue llpeaunrepa st JBUKEHHS B
MAarHuTHOM 1oJje. [I10THOCTh MOTOKa B MATHUTHOM MOJIE.

CronknoBenusi yactuil. OOmas Teopusa. Popmyna bopa. Pe3onancHoe
paccessHue. CTOJIKHOBEHHE TOXKIECTBEHHBIX YACTHUI. YIPYroe paccesHue IpHu
HAJIMYUM HEYIpyrux ImnpoueccoB. Marpuna paccesnus. Popmyna bpeinrta—
Burnepa.

6. Ctatucrtuyeckas pusznka

OCHOBHBIE MPUHLMUIIBI CTATUCTUKU. DYHKLIMS pacupenesieHus W MaTpula
I0THOCTH. CTaTUCTUYECKasd HE3aBUCUMOCTh. Teopema JIlnyBwuis. Ponb sHeprum.
3aKOH  BO3pACTaHMsI  JHTPONMH.  MHUKPOKAaHOHUYECKOE  pacCIpeciICHHUE.
Pacnpenenenne ['u66ca. Pacnpenenenue 'n66ca ¢ nepeMeHHBIM YHCIIOM YaCTHII.

Tepmoannamuueckue BeanurHbl. Temmneparypa. Pabora u koaudecTBo Tema.
TepMoanHaMHuuecKue NOTEHIMAIBL. TepMOAUHAMUIECKUE HepaBeHCTBA. [IpuHunn
Jle-lllatenbe. Teopema Hepucra. CucrteMbl ¢ NEPEMEHHBIM YHUCIOM YACTHII.
CBoOogHas sHeprusi B pacnpeaeneHur ['n0O6ca. BpiBox TepMOIMHAMUYECKHX
COOTHOILECHHH.

TepMonuHaMuKa  WICATBHBIX  Ta30B. Pacnipenenenne  bonbumana.
CronkHoBeHne  MoOJekyd.  HepaBHOBECHBIM  HAc€anbHBIM  Ta3.  3aKOH
paBHOpacnpeneneHnsa. OTHOATOMHBIA HICAIBHBIN ras3.

Pacnpenenenne ®epmu u boze. BripoxaeHHbIA HACAIbHBIA (QepMHU-Ta3.
CpoiicTBa BeliecTBa Mpu OOJBIIMX IUIOTHOCTSX. BbIpokaeHHbI 003e-Tas3.
Konpencanusa boze—DOuiHiureiiHa. PaBHOBeCHOE TemioBoe usnydeHue. Gopmyna
[Tnanka. CBeTUMOCTH aOCOIIOTHO YEPHOTO TEA.

Hewnneanbuble ra3sel ¥ KOHAECHCUPOBAHHBbIE cpefpl. POHOHHBIE CIEKTPHI U
TEPMOJIMHAMUYECKUE CBOMCTBA ra3a. TepMoauHaMUYECKue CBOWCTBA UIACAIBHOIO
KJIACCUYECKOI0 rasa.

PaBnoBecue ¢az. Dopmyna Knaneitpona—Knaysuca. Kputudeckast Touka.

Cucrembl ¢ pa3nuyHbiMu yactunamu. IIpaBuio ¢a3. Cnabble pacTBOpPBI.
Cmech upeanbHbIX ra3oB. CMech HM30TONOB. XHUMHUYECKHE PEAKIUHU. Y CIOBHE
XMMHUYECKOTO PAaBHOBECHUS. 3aKOH JACHUCTBYIOIIMX Macc. Temiora peakiuu.
HNonu3zaunoHHOe paBHOBECHE.

CnaboneunieanbHbiil 603e-ra3. Moaens boromoboBa. CriekTp BO30YyKI€HUM.
CaepxTekydecTb. KBaHTOBBIE BUXPH.

Tepapie Tena. Kpucrammmueckue ctpyktypsl. [loBepxnocts @epmu. 30HHAsA
cTpykTypa. KBasnuactuupl.

Konebanus pemerku. Teopust ynpyroctu. 3ByK B TBepbIx Tenax. [Iporecchr
pacnana u ciausiHust poHoHOB. Paccesnue poHoHOB Ha mpumecsx. Kunernueckoe
ypaBHeHue 1 HoHOHOB. TermnonpoBoHOCTb.

CepxnpoBogumoctb. KymnepoBckoe cmapuBanue. Teopuss bapauna—
Kynepa—Illpuddepa (BKII). Teopus Jlonmonos. Teopus ['muzOypra-Jlannay.



Tok, kanuOpoBOYHAsT WHBAPUAHTHOCTh, KBAaHTOBaHME MOTOKAa. CBEPXMPOBOJIHUKU
nepBoro u BToporo pozaa. Iddext J>xozedcoHa.

OnyKTyauumu. Pacnipenenenne ['u66ca. OnykTyaunu OCHOBHBIX
TepMoauHaMuueckux BenuuuH. @opmyna Ilyaccona. BpemeHHble (iayKTyaluu.
CuMMeTpud KUHETUYECKUX Kod(duimeHToB. DIyKTallMOHHO-IUCCUITATUBHAS
TeopeMa.

da3oBbIe Nepexoasl BToporo poaa. Teopus Jlannay. Kputnueckue MHIEKCHI.
MacuitabHast FHHBApHAaHTHOCTh. DIYKTyallud B OKPECTHOCTH KPUTHYECKON TOUKH.

7. Teopusi KOHIEHCUPOBAHHOIO COCTOSIHUS

(Pazoen ons cneyuanucmos no meopuu meepoo2o meia)

Hewnneanpabiii 603e-ra3. CuMMeTpusi BOTHOBOW (DYHKIIMH CHCTEMBI OO30HOB,
003e-koHaeHcatr. CnaboHeuaeanbHbl 003e-ra3. Moaens BboromtobOosa. CriekTp
BO30yxeHuit. CBepxTekydecTh. [IByxskunkoctHoe onucanue. Kpurepuit Jlangay.
Teopus deiinmana. KBantoBbie Buxpu. Koppensiuu B MoioxeHun 4acTuiy 603e-
rasa.

Tunbl u cummeTpuss TBepAbIX Tel. Kpucramimdeckue CTPYKTYpBI.
CummMmerpust kpucramwioB. CpoiicTBa oOpaTHOW pemeTkd. 3oHa bpusuiosHa.
Teopema bioxa.

3oHHAasT CTPYKTypa UM TUOBl CBsi3W. KBasudacTuubl. ODIJIEKTPOHHAs
TEIUIOEMKOCT.

[loBepxHocTh @Pepmu. J(MaMarHUTHBIM W LOHUKJIOTPOHHBIM  PE30HAHC.
OtkpeiTbie 0pOuTHl. KBaHTOBaHME 0pOUT. D Pext ae ['aza—Ban AnbdBeHa.

Konebanuss pemerku. Teopust ympyroctd. 3BYK B TBEpPIbIX TeJax.
AKycTH4eckre W ontuueckue BeTBU. Mognenb Jlebas. YiaenbHas TEMJIOEMKOCTb
pemierku. KBaHTOBaHHMe (OHOHOB. AHTApMOHU3M U TEIUIOBOE pACLIUPEHHE.
daxkrop Jlebas—Yomnepa.

[Tpoueccrl pacnana u cnusaus GoHoHOB. PaccesiHue (POHOHOB HAa MPUMECSX.
Kunernueckoe ypaBHeHue aisi (POHOHOB B JUAJIEKTpUKE. TemaonpoBOJHOCTS.
DnexkTpoH-POHOHHOE B3aUMOJICHCTBUE U TTpo0sIeMa MOJISIPOHA.

MarseTusm. O0OMeHHOE B3aMOJICHCTBHUE. MarsuTHbIe CBOICTBA
u3zoaupoBanHoro atoma. Ilpasuwno Xynna. ['amunstonunan I'eiizenOepra. Mopenb
Xabb6apna. [Ipupoma marnetusma MetamioB. CiHOBBINA napamaruetusm [laynu u
opOuTanbHBIA auaMarHeTusMm Jlangay. MarHuTHele TpuMecH B MeTaule.
OOmenHOe B3auMozeiicTBUe depe3 3eKTpoHbl npoBoaumoctu (PKKHN). Dddexr
Kono.

MarnuthHslii nopsanok. deppomarnerusm u anTudeppomarseTusm. Meroa
cpenHero mona s peppomartetuka. JlomeHHas crpykrtypa. ['mcrepesuc
dbeppomardetTukoB. CnuHOBBIE BOJHBI (MarHoHsl). KBaHTOBBIC (QuiyKTyanuu u
CIIMHOBBIC BOJIHBI B aHTH(EeppOoMarHeTuke. Bkiajg MarHoHOB B TEPMOIAMHAMHUKY
MarHeTUKoB. JIMHAMWKa MarHUTHOTO MOMEHTa B (eppoMarHeTHKe. YpaBHEHHE
Jlanpay—JIudmmura.

CepxnpoBogumoctb. Kymneposckoe cmapuBanue. Teopuss bapauna—
Kynepa—Illpuddepa (BKIII). Teopus JloHIOHOB. HenokanbHas



IIEKTPOJIMHAMHUKA CBEPXIPOBOJHUKA: JIOHJAOHOBCKAM W MUIIIAPIOBCKUM CIydail.
D@ deKTbl YeTHOCTH YUCIIA AJIEKTPOHOB B CBEPXITPOBOIHUKAX MAJIBIX PA3MEPOB.

Teopust cBepxnpoBogumoctu [ 'uH30ypra—IJlangay. Tok, kanuOpoBouHas
WHBapUaHTHOCTh, KBAaHTOBAaHHE MOTOKA. CBEPXIIPOBOJHUKUA IEPBOTO M BTOPOIO
pona. BepxHee u HmkHee KpuTudeckue mnois. Buxpepas pemerka. Dddext
Jxozedcona. Oddexkr Ommzoctu. DnykryarnmonHsle  3PdekThl  BOIU3U
CBEPXIPOBOSIIETO nepexoia. TyHHelbHbIe 3G (EKThI B CBEPXITPOBOIHUKAX.

Oynkunu 'puna. Koppenaunonnsie pynkuun. TepmoauHaMudecKuil mpene
u kBazucpeaHue. OCHOBHBbIC NPUHIUIBI JAUATPAMMHON TEXHUKHU. YpaBHEHHE
Haiicona. Bepmwmnnas  ¢ynkuusa. Muorodactuunble  ¢yHKIuu [ 'puHa.
JlnarpamMMHasi TEXHHUKA IMPU KOHEUHBIX Temneparypax. Kunernueckue ypaBHEHUs.

JInHaAMHKa KPUTUYECKUX SABJICHUU. Y PAaBHEHUS PEHOPMIPYIIIIHI.

OCOOEHHOCTH AJIEKTPOHHBIX CBOWCTB CHCTEM HOHHMKEHHON pPa3MEpPHOCTH.
DHepreTuyecKue CHeKTPbl W IUIOTHOCTh KBAHTOBBIX COCTOSHHWI. KBaHTOBBIN
adpdexkr Xomma B JBYMEPHOM DJIGKTPOHHOM Taze. DDQPEeKThl JIOKAIU3alUN
AJIEKTPOHOB B OJTHO- Y IBYMEPHBIX CUCTEMAX, IIEPKOJISIIUOHHBIC SIBJICHUS.

8. KBaHnToBasi Teopusi moJiei

(Pazden 0na  cneyuanucmos no  meopuu  INeMEeHMApPHbIX — Yacmuy
U usuxe 8blCOKUX dHepuUll)

KBaHntoBanue cBOOOAHBIX mojed. CUMMETpUU JlarpaHXuaHa U TeopeMma
Herep. Anre6pa TokoB. [luckpernsie cummerpuu. CPT TeopeMa u CBA3b CIIMHA CO
CTaTHCTUKOM.

KBanTtoBass »snekrponnnamuka. IIpaBuna @eitnmana. IlepeHOpMUPOBKH.
ToxnectBa Yopna—Takaxamm.

KBaHTOBO-2JIEKTPOJMHAMHYECKHE  PacyeThl: KomMnToH-3Qdekr, €', e
AHHUTWIALIMS, pOXKJIEeHUEe Tmap. TopMmMo3HOoe u3IydeHue | HuHbpakpacHas
kKaractpoda. AHOMAJIbHBI MAarHUTHBIA MOMEHT AJIEKTpoHa. JISMOOBCKHIA CIIBHT.

[IpencraBnenne Yennena—IJlemana. ®opmyna Jlemana—CumaHuynka—
[HummepmaHa. AHaIWTUYECKHME CBOWCTBA aMIUIUTYA paccesHus. [lpaBuiia
Kytkockoro. [IpaBuna Jlanmay ayis ocobeHHocTel (heHMaHOBCKUX TUArpamM.

Penopmrpynna. f -QyHkiuss u aHoMaybHbIe pasMepHocTu. OmepartopHoe
pasyiokeHrne. AHOMAJIbHBIE Pa3MEPHOCTH COCTABHBIX ONIEPATOPOB.

Kanu6poBounsie Teopun mosid. KantoBanume no ®DanneeBy—IlonoBy u
nyxu. ToxnecrtBa CnaBHoBa—Teiniopa. KBanToBas xpomMoguHamMuka U
acUMITOTHYECKasi CBOOOIa.

CrnoHTaHHOE€ HapylIeHHWE CHUMMETpUHM, TeopeMa [onacTtoyHa, sBJIEHUE
Xwurrca.

KBapkoBasi mojenb. CHEKTpOCKONMSI aJpOHOB U COCTABJISIONINE KBapKHU.
Yapmonuii, 60TTOMOHHIA.

KX/l m KupanpHas CUMMETpPUsS CWIBHBIX B3auMOJAECUCTBUN. YacTuyHOe
COXPAaHEHHE aKCHUAJIBHOTO TOKAa. [IMOHBI Kak TOJIICTOYHOBCKME YaCTHUIBI.
Kupanpnas anomanust Anniepa—benna—/[>xakuBa.

CranpaptHas monenb. W- u Z-0030HBI, UX pacrajabl. XUTTCOBCKUN OO030H.
[Toxonenus nentoHoB U KBapkoB. Marpuna Kadbn66o—Kobasmm—Mackasa.



b -pacman HeWTpoHa, pacmaag MIOOHA, pacmagbl TKEIBIX KBapKOB.
HenenTonnsle cnadble pacmnabl.

Hapymenue CP-unBapuanTHOCTH. OCHWUISILIMM HEUTPANIbHBIX KAOHOB U
TSKEJIBIX ME30HOB.

['myOokoHeynpyroe paccessHue U napToHHasi Mojieib. Hapyienue ckeinnnara
U ypaBHeHus dBojouuu ['puboa—IJlunaroBa—/lokmuiepa—AnTaperan—
Mapusu. €', e aHHMIUIAUMA B aJPOHBL. POKJIEHME aJPOHHBIX CTPYyH M
CYILIECTBOBAHHE ITIIOOHOB.

Tonosornyeckne cBouicTBa Teopuu MoisA. MHcranToHBL.  MoHOMOMM
Xoopra—TIlomnsxona. [eiictBue HoBukoBa—Beca—3ymuno—BurTeHa.

BrHe crammapTHOW Momenu: BeTUKOe OOBEeIWHEHWEe, pacmhaa MPOTOHA,
OCUMJUISILINK HEUTPHUHO.

Cynepcummetpusd. Cynepnosia. CyniepCUMMETPUYHBIE JTarpaHKAAHbI.

®opmanuzm  bekn—Py>—Cropa—Trotuna. Teopembl 00 OTCYTCTBUHU
IIEPEHOPMUPOBOK.

®uzuka wyactul, W panHsas Bcenennas. Kocmomnoruueckue —¢a3oBbie
nepexoapl. TeMHas MaTepusi, OrpaHUYCHUSI HA CBOMCTBA MACCUBHBIX HEUTPUHO.

®azoBbie nepexoasl B KX/I. KBapk-rimtooHHas mia3zma.
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