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Bsenenne

B 0CHOBY [aHHON MpOrpamMMbl TMOJOXKEHBI CIEAYIOIINE AUCUUILIAHBIL:
MEXaHHKa, TEOpHsS TOJIsI, DJIEKTPOJWHAMUKA M MEXaHUKa CIUIOLIHBIX CpeJ,
KBaHTOBAsl MEXaHUKa, CTaTUCTHYECKas (pU3MKa, KBAHTOBAsI TEOPHS OIS,

[Iporpamma pazpaboTaHa SKCIEPTHHIM COBETOM Bhiciel aTTecTalmoHHOU
KoMmuccun MuHucTepcTBa oOpazoBanus Poccuiickoit deneparuu mo Gu3nkKe npu
yugactun MucTtuTyTa Teopernueckort duzuku um. JI.JI. Jlangay PAH, MuctutyTa
anepubix nccnenosannii PAH, HUL «KypuaroBckuii uHCTUTYT», HanmoHanbsHOTO
HCCIIEIOBATENICKOTO  siAepHOro  yHuBepcurera «MU®U», MockoBCKOro

rocyapcTBeHHOro ynusepcurera um. M.B. JlomoHnocoBa, Yuenoro cosera ®I'bY
['HL[ UDBO.

1. Mexanuka

VYpaBuenus aBuxeHusi. O000IIEHHbIE KOOPAUHATHI, IPUHIIUIT HAUMEHBIIIETO
nevictBus, ¢ynkuua Jlarpamka. Cummerpun. Teopema Herep. 3akonsl
COXPAaHEHHUs SHEPTUHU, UMITYJIbCAa, MOMEHTA UMITYJIbCA.

NuterpupoBanne  ypaBHEHHUM  ABWKEHHS. (OIHOMEpHOE  JIBUKEHHUE,
IIPUBEJECHHAS MACCa, JBUKEHUE B LICHTPAIBHOM IIOJIE.

Pacnag wactuu, ymnpyrue cTojikHOBeHHs. (CeueHne paccesHHsl 4YacTHl,
dbopmyna Pesepdopna.

Manbie konebanus. CBOOOJHBIE U BBIHYKJIEHHBIE OJJHOMEpPHBIE KOJIeOaHuUs,
napaMmeTpuueckuii pesoHanc. KornebaHus CcHCTEM €O MHOTUMHU CTEHIECHSMHU
CBO0OIbI, TOJISIPHBIE KOOpAMHATHL. KoJlebaHus mpu HAIMYUK TPEHUS.

JIBWkeHHEe TBEPABIX TEN. YTJIOBas CKOPOCTb, MOMEHT WHEPUUH WU MOMEHT
KOJIMYECTBA IBMYKCHUS TBEPABIX TEJI. DUIICPOBHI YIJIbI U YPAaBHEHUE Dilepa.

KanoHnnueckue ypaBHeHMs, ypaBHeHHe [‘amumibroHa, ckoOku Ilyaccona,
nercTBue Kak  (QYHKIMS KOOpAMHAT, Teopema JluyBwiuia, ypaBHEHHE.
[Mamunbrona—SKk00U, pazaenenre nepeMeHHbIX.

[IpuHuMn otHOCUTENbHOCTU. CKOPOCTH PaCHpOCTPAaHEHUs B3aWMOJICHCTBUM.
HNurepBan. Co6ctBenHoe Bpems. I[IpeoOpazoBanue Jlopenma. IIpeoOpasoBanue
CKOpOCTH. UeTbIpexMepHbI€ BEKTOPHI. UeTbIpexMepHasi CKOPOCTb.

PenaruBucrckas mexaHuka. [IpuHUIMI HAaUMEHBIIETO NEWCTBUS. DHEPIUs U
uMnyJibC. Pacnan yactui. Ypyrue CTOJIKHOBEHUS YaCTHILI.

2. Teopus noJst

3apsiq B DJIEKTPOMAarHUTHOM Tosie. UYeThlpeXMEpHbId IMOTEHIHAN IOJIS.
VYpaBHeHUs JIBIKEHHsI 3apsiga B MoJe, KaauOpoBOuHas (TpajMeHTHAs)
WHBAPUAHTHOCTh. TeH30p anekTpoMarHuTHoro mnoss. IIpeoOGpazoBanue Jlopenia
115 ouist. IHBapuaHThI 1oss.

JlelicTBre sl BIEKTPOMArHUTHOTO IMOJIS. YPABHEHUS SJIEKTPOMAarHUTHOTO
1oJisi. YeTblpeXMEPHBIN BEKTOP TOKA. YPAaBHEHHUE HENPEPBIBHOCTH. [LIOTHOCTH M
IIOTOK JHEpruu. TeH30p DHEPruu-UMILYyJbca. TEH30p DJHEPrUU-UMITYJIbCA
AIIEKTPOMArHUTHOT'O ITOJIS.

[TocTostHHOE 3JEKTpOMAarHuTHOE MnoJje. 3akoH KynoHa. DnekTpocratnyeckas
9HEprusa 3apsAaoB. JWMonbHBIA MOMEHT. MynbTHUNOJNBHBIE MOMEHTHL. CHcTrema



3apsa0B BO BHEHEM moje. [locTossHHOe MarHuTHOE 1nojie. MarHuTHbI MOMEHT.
Teopema Jlapmopa.

DIJIEKTpOMarHuTHelE BOJHBI. BoiHOBOe ypaBHeHue. Ilnockue BOJIHBL
MoHoxpoMaTrueckas IJI0CKAas BOJIHA. CnexrpanbHoe pa3oXKEHHUE.
[TonspuzamoHHbIE XapaKTEPUCTUKHU U3IIyYEHUS. Paznoxxenue
AIEKTPOCTATUYECKOTO TOJIS.

[Tone pBWXKymMXCS 3apsiAOB. 3ama3/bIBaloONIMEe MOTeHUHanbl. [loTeHnmansl
Jlnenapa—Buxepra. W3nydyenune »snekTpomMarHuTHBIX BOJH. [lome cucTemsl
3apsS0B Ha JAJEKUX PaCCTOSIHUAX. MyNbTUIIONBHOE W3nydeHue. HM3mydeHue
OBICTPOIBIDKYIIIETOCS 3apsa. PaccesHre cBOOOTHBIMU 3apsIaMHU.

JIBmkeHHne YacThibl B TpaBUTAaMOHHOM Toje. Merpuka. KoBapuanTHOE
muddepennupoanre. CumBonbl Kpucroddens. JlelictBue s 4YacTUIBl B
TPaBUTALMOHHOM IIOJIE.

VYpaBHEHUsI TPABUTALMOHHOIO MOJisl. TeH30p KpuBU3HBL. [lelicTBue 1A
IPaBUTALIMOHHOTO NOJIA. T€H30p SHEPTrUr-UMIYJIbCA. Y paBHEHUS DUHIITEHHA.

HepenstuBuctckuii mpenen ypaBHeHUM OiHmITEiHA. 3akoH HbroToHa.
[{enTpanpHO-CUMMETPUYHOE TpaBUTAMOHHOE mosie. Merpuka IlIBapumm nbaa.
['paBUTAnIMOHHBIN KOJUIAIIC.

Ha6mogaembie 3¢pdektsi OTO B  HBIOTOHOBOM M MOCTHHIOTOHOBOM
npubIMKEeHUU (TPaBUTAIIMOHHOE KPACHOE CMENICHUE, OTKJIOHEHHE Jyya CBETa,
3aJiep’)KKa  CUTHajla, TMPEelecCUsi THUPOCKOMNa, Mpereccus OpOUT  IUIAHET).
['paBUTAIIOHHBIE JIUH3HI.

PenstuBucrckas kocMomsorus. OTKpbITas, 3aKpbITas W IJIOCKAs MOJEIU.
3akon XaO06na. Pacumimpenue BceneHHOW Ha paaualliOHHO-TOMUHUPOBAHHOM,
MBIJIEBUAHON U BaKyyM-JIOMUHUPOBAHHOW CTaAUsIX.

dusznueckue mnpoueccsl B paHHeW BceneHHOM. 3akalka HEWUTPHHO.
[lepBuuHbIif HyKIIeOCUHTE3. PekomMOuHaImsi, peTMKTOBbIE ()OTOHBI.

3. DJeKTPOAUHAMHUKA CIUIOIIHBIX Cpej

DNEeKTpoCcTaThKa  JUAJIEKTPUKOB W NPOBOAHMKOB. Jlusnexkrtpuueckas
IIPOHULIAEMOCTh U IIPOBOAMMOCTB. TepMOAMHAMUKA IUAJIEKTPUKOB. MarHutHeie
cBoiicTBa. IlocrosHHOE MarHuTHOE mosie. MarHUTHOE MOJIE MTOCTOSHHBIX TOKOB.
TepmoanHaMuueckue COOTHOIIICHHUS. Hua-, rnapa-, dbeppo- u
aHTU(eppoOMarHeTuKH.

CBepxnpoBogHUKM. MarHutHbele  cBoMcTBa. CBEpXHpPOBOIAILIMKA  TOK.
Kputnueckoe nosne.

YpaBHEHUSI DSJICKTPOMATHUTHBIX BOJIH. YPaBHEHUS IO B OTCYTCTBHUE
aucnepcud. Jlucnepcuss  AUAIEKTPUYECKOM mpoHUIaeMocTh. (COOTHOLICHUS
Kpamepca—Kponura. Ilnockas MoOHOXpomaTudeckass BodHa. PacmpocTpaHeHue
AIEKTPOMArHUTHBIX BOJIH. OTpakeHue U npenomiieHue. [[puHiun B3auMHOCTH.

DNEeKTpOMArHUTHBIE BOJHBI B aHU3OTPOMHBIX cpenax. DPdexrel Keppa u
@apanes. [IpocTtpancrBenHas aqucnepcus. EcTecTBEHHAs OoNTUYECKasi akTUBHOCTb.

MarnautHas runponuaamuka. MI'J[-Bonsebl. [IpoGiema quHamo.

Henuneitnas ontuka. Henuneitnas mnponumaemocts. CamodoKycHpoBKa.
['eHepanust BTOpOW rapMOHUKH.



HNonuzaionneie moTepu OBICTpbIX uacTull. M3myduenue YepeHkosa.
PaccesiHue anekTpOMarHuTHBIX BOJIH B cpefiax. PaneeBckoe paccesiHue.

4, MexaHHKa CIUIOUIHBIX cpel M (pu3nvecKkass KHHETHKA

WNneanbHast KUOKOCTb. YPaBHEHHE HENPEPBIBHOCTU. YPpAaBHEHHE OIiliepa.
[Totok »sHeprun. Ilotok wumnynbca. CoxpaHeHUE LUPKYISIIUA CKOPOCTH.
[ToTeHimanbHOEe OOTEKaHUWE TEJ: MPUCOEIMHEHHAs Macca, CHJia COMPOTUBIICHUS,
addext Marnyca.

Bsi3kas KHUIKOCTh: ypaBHEHUS NBWKECHUS BSA3KOM XKUIAKOCTH. [lnccumnanms
SHEPTUU B HEC)KUMAEMOM KUJIKOCTH.

[lepexon k TypOyneHTHOocTH. HEyCTOWYMBOCTH JIaMHUHAPHBIX TEUYEHUHU.
Teopus Jlanmay—Xomnda. Tunsl artpaktopoB. CTpanuslii artpakTop. Ilepexon k
TypOyJICHTHOCTH TIyTeM YIBOEHUs TMepuooB. Pa3Burtas TypOyneHTHOCTh. CIIeKTp
TypOyJIEHTHOCTHU B BSI3KOM UHTEpBasie. KoJIMOropoBCKuil CiekTp.

3ByK. 3BYKOBBIE BOJIHBL. [ €eOMeTpHUecKas aKyCTHKA.

OngHOMEpHOE IBHKEHHE CHKUMAEMOTO rasza. XapakTepucTHKU. VIHBapuaHTHI
Pumana. Ilpoctas BonnHa Pumana. OOpa3zoBaHue yJIapHBIX BOJH. Y aapHas
anuabara. Cnabbie pa3pbIBbl. Teopusi CHIIBHOTO B3pbhIBA.

VY napHble BOIHBI ¢J1a00ii HHTEHCUBHOCTH. Y paBHEeHHE broprepca.

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

['maponyHaMuKa CBEPXTEKYYEH )KUAKOCTH. JIBYXKHIKOCTHOE ONMCAHUE.

Kunernueckast Teopust razoB. Kunerndyeckoe ypaBHeHue boabimana. $HS-
Teopema. TemnonpoBOAHOCTh M BA3KOCTh ra3oB. CHUMMETpPUM KHHETHYECKHX
ko3 urenToB. Juddysnonnoe npudnmxenue. YpasHenue @okkepa—IInanka.

beccronkHoBuTENbHAS TIa3Ma. YpaBHeHUs BumacoBa. Jluanextpuuecas
MPOHUIIAEMOCTh  OECCTOJIKHOBUTEIBLHOM  Tia3Mmbl.  3aTyxanue  Jlanpay.
JIeHrMIOpOBCKME W HOHHO-3BYKOBbIE BOJIHBL. [lyukoBas HEyCTOMYMBOCTH:
TUAPOJAMHAMUYECKAs U KUHETHYEeCKas cTtaauu. KBazuwinHenHas teopus.

CronknoBenus B minasme. MHterpan cronkHoBeHuit Jlannay. [nuHa npobera
YaCTHUI] B ILUIA3Me.

5. KBanToBasi MexaHuka

OCHOBHBIE MMOJI0KEHUSI KBAHTOBOM MEXaHUKHU. [[puHINN HEONpeaeIeHHOCTH.
[Ipuammn cynepniozunuu. Onepartopbl. [IMCKpETHBIM W HENPEPBIBHBIN CIIEKTPHI.
[Namunpronnan. CranuoHapHble COCTOsIHUA. ['eli3eHOeproBckoe MpeCcTaBlICHUE.
CoOoTHOIIEHUST HEOTIPEAETEHHOCTH.

Vpasuenue Ilpenunrepa. OcHOBHBIE cBoMcTBa YypaBHeHus Illpenunrepa.
OnnomepHoe aBwxeHue. OIHOMEpHBIM ocuwuiATOp. [IMOTHOCTH TOTOKA.
KBaszukiaccuueckas BosiHoBas yHkIus. [IpoxoxaeHue uepes 0apbep.

MomenT konuuectBa JBHKeHUS. CoOCTBeHHbIE (DYHKUHMHM U COOCTBEHHBIE
3HAQYEHUS! MOMEHTa KOJMYecTBa ABWXKEHUS. YeTHocTh. ClOXKEHHE MOMEHTOB.
Paznoxenune Knebma—I oprana.

JlBmwxkenue B 1eHTpasibHOM Tmionie. Cdepudeckue BOJHBL PaznokeHwue
MJI0CKOM BOJHBI. PagnansHoe ypaBHenue lIpeaunrepa. Atom Bogopoaa.



Teopus Bo3MymieHuil. Bo3myiieHus, He 3aBUCIIIME OT BPEMEHMU.
[lepnognueckre Bo3myleHus. KBazuknaccuyeckass TEOpHsl BOSMYILICHHUIA.

Cnun. Onepatop cninHa. ToHKas CTpyKTypa aTOMHBIX YPOBHEM.

ToxnecTBeHHOCTh yacTull. CUMMETpUs TpU [EPECTAHOBKE YaCTHII.
Bropuunoe  kBaHTOBaHue g 0030HOB U pepmuoHOB. OOMeHHOE
B3aMMO/ICHCTBHE.

AtoM. COoCTOSIHUE 3IEKTPOHOB aToMa. Y poBHHU 3Hepruu. CamocoriacoBaHHOE
none. YpaBHenue Tomaca—®Pepmu. ToHKasg CTPyKTypa TOMHBIX YPOBHEM.
[Tepunonnueckas cucteMa MeHerneena.

JIBmxeHne B MarHUTHOM mnosie. YpaBHeHue lllpeaumnrepa mist nBvKeHUS B
MAarHuTHOM 1noJie. [[IIOTHOCTh MOTOKa B MArHUTHOM TIOJIE.

CronknoBenus uyactuill. OOmas Tteopus. dopmyna bopa. PesonancHoe
paccesiHre. CTOJIKHOBEHHE TOXICCTBEHHBIX YaCTHUIl. YIPYroe pacCessHue IpU
HAJIMYUM HEYIpyrux ImpoueccoB. Marpuna paccesnus. Popmyna bpeinra—
Buruepa.

6. Ctatuctuyeckas pusznka

OCHOBHbBIE TPUHLMNBI CTATUCTUKU. DYHKIUS pacupeicsicHUuss U MaTpula
mI0THOCTH. CTaTucTUYecKasi He3aBUCUMOCTh. Teopema JInyBumis. Ponb 3HEprum.
3akOH  BO3pacTaHus  SHTPONUU.  MHKPOKAHOHHUYECKOE  pacHpelesiCHHE.
Pacnpenenenne ['u66ca. Pacnpenenenne ['nb0ca ¢ mepeMeHHBIM YUCIIOM YaCTHII.

TepmonunamMuueckue BenMuuHbl. Temneparypa. Pabora v KkoM4yecTBo Teria.
TepMoauHaMHuuecKue NOTEHIMAIBI. TepMOAMHAMUYECKAE HEpAaBeHCTBA. [IpuHInn
Jle-Illatenbe. Teopema Hepncra. Cucrtembl ¢ NEPEMEHHBIM YHCIOM YAaCTHIL.
CBoOonHas sHeprusi B pacnpenesnienun ['mb66ca. BbeiBog TepMOIMHAMHUYECKUX
COOTHOILIEHHM.

TepmonuHamMuka  uaealnbHBIX  Tra3oB.  Pacnpenenenne — bosnbumana.
CronkHoBeHue  MoJeKkyd.  HepaBHOBEeCHBII ~ uAecanbHbII  Ta3.  3aKoH
paBHOpactpenaeneHus. OTHOATOMHbBIA HICAJIbHBIN ras.

Pacnpenenenne ®epmu u bose. BripoxaeHHBIA UACAIBHBIN (epMHU-Ta3.
CpoiicTBa BemiecTBa Mpu OOJBIIMX TUIOTHOCTSX. BbIpokaeHHBIN 003e-Tas3.
Konpaencamusa boze—DO3JiiHiTeiiHa. PaBHOBeCHOE TemioBoe uzinydeHue. @opmyna
[Tnanka. CBeTUMOCTH aOCOMIOTHO YEPHOTO TEla.

HeupneanbHble Ta3pl U KOHAEHCUPOBAHHbBIE Cpeabl. DOHOHHBIC CIEKTPHI U
TEPMOJMHAMUYECKHAE CBOMCTBA ra3a. TepMOJAMHAMUYECKUE CBOMCTBA UACAIBHOIO
KJIACCUYECKOI0 rasa.

PaBnoBecue ¢az. @opmyna Knaneitpona—Knaysuca. Kputuueckas Touka.

Cuctembl ¢ pasnuuHbiMU YacTuniamu. [IpaBuno ¢a3. Crmalbie pacTBOPBHI.
Cmech umaeanbHbIX Tra3oB. Cmech HM30TONMOB. XUMHUUYECKHUE PEAKIUU. Y CIOBUE
XMMHUYECKOTO PaBHOBECHS. 3aKOH JCHCTBYIOIIMX Macc. Temiora peakiuu.
HNonunzannoHHoe paBHOBECHE.

CnaboneuneanbHbiii 603e-ra3. Moaens boromo6oBa. CriekTp BO30YyKICHUH.
CepxrtekyuecTb. KBaHTOBBIE BUXPH.

Tepabie Tena. Kpucramnuueckue ctpyktypsbl. [loBepxnocts @epmu. 3oHHAs
cTpykTypa. KBasuyactuus!.



Konebanus pemerku. Teopust ynpyroct. 3Byk B TBepbIx Tenax. [Iporeccor
pacnazna u ciausiHus GOHOHOB. PaccestHue poHOHOB Ha mpumecsx. Kunernueckoe
ypaBHeHUe 1)1 (OoHOHOB. TemnonpoBoJHOCTb.

CeepxnpoBoguMocTts. KynepoBckoe cnapuBanue. Teopuss bapauna—
Kynepa—Illpuddepa (BKII). Teopus Jlommonor. Teopus ['mu3Oypra-Jlangay.
Tok, kanuOpoBOYHAsT WHBAPUAHTHOCTh, KBAHTOBAHUE MOTOKA. CBEPXMPOBOJIHUKU
NepBoro u BToporo poaa. dddexr Ixozedcona.

OnyKTyaluu. Pactipenenenne  'mG6ca. OnyKTyallii  OCHOBHBIX
tepMmoauHamuueckux BenmnuuH. dopmyna [lyaccona. Bpemennsie ¢uaykTyarum.
CuMMeTpun KUHETHYECKUX KOd(puiueHToB. DOIyKTallnOHHO-ANUCCUIIATUBHAS
TeopeMa.

da30BbI€ Iepexoasl BToporo poaa. Teopus Jlanmay. Kputnueckue MHIEKCHI.
MacmtabHast ”HHBapHaHTHOCTb. DIYKTyallud B OKPECTHOCTH KPUTHYECKON TOUKHU.

7. Teopusi KOHIEHCMPOBAHHOIO COCTOSIHUS

(Pazoen ons cneyuaaucmos no meopuu meepooco meia)

Heuneanbnbiii 603e-ra3. CuMMeTpusi BOJTHOBON (DYHKIIMH CHUCTEMBI OO30HOB,
0o3e-koHeHcar. CrnaboHeuneanbHblii 003e-ra3. Monens boromo6oBa. Criektp
BO30yxeHuii. CBepxTekydecTh. [IByxskunkoctHoe onucanue. Kpurepuit Jlangay.
Teopus deiinmana. KBantoseie Buxpu. Koppensiuu B 1monoxeHun 4acTuiy 603e-
rasa.

Tunbl u cummeTpuss TBepAbIX Teln. Kpucramimdeckue CTPYKTYpBHI.
Cummetpus kpuctamwioB. CBoiicTBa 00paTtHOU pemieTku. 30Ha bpusuirosHa.
Teopema bioxa.

30HHasE CTPYKTypa MW TUIBl CBsi3U. KBa3uvacTuipl. DJEKTpOHHAs
TEIUIOEMKOCT.

[ToBepxHocte ®epmu. JIMaMarHUTHBIA W UHUKIOTPOHHBIM  PE30OHAHC.
OtkpeiThie opouThl. KBanTOBaHue opout. Iddext ae ['aza—Ban AnbdBena.

Konebanust pemerku. Teopust ympyroctd. 3BYK B TBEpPIbIX Temax.
AkycTuueckne W onTtudeckue BeTBU. Mogenb [lebas. YiaenbHas TENmiIOeMKOCTb
pemetku. KBaHToBaHue (OHOHOB. AHTApMOHU3M U TEIUIOBOE pACUIUPEHHE.
daxkrop Jlebas—Yomnepa.

[Ipouieccol pacmana u cnusaust GoHOHOB. Paccesinue (OHOHOB Ha IPUMECSX.
Kunernueckoe ypaBHeHUE AJi1 (POHOHOB B AMAJIEKTPUKE. TemIonpoBOAHOCTb.
DneKTpOoH-(POHOHHOE B3aUMOJIEUCTBHE U MPOOIIeMa MOJISIpOHa.

MarseTusm. O0OMeHHOE B3aHUMO/ICHCTBHE. MarauTHbIe CBOMCTBA
u3oaupoBanHoro atoma. IlpaBuno Xynna. ['amunstonunan I'eiizenOepra. Mopenb
Xab0apnaa. [Ipupona marnerusma meramioB. CiiHOBBIN napaMarnetu3Mm [laynu u
opOuTanbHBIA auaMarHeTusMm Jlangay. MarHuTHele TpuMecH B MeTaule.
OOmenHoOe B3auMojeiicTBUe depe3 3eKTpoHbl npoBoaumoctu (PKKUW). 3ddexr
Konpo.

MaruauthHbiii nopsiok. deppomaruetusm u antudeppomaraeTusm. Meron
cpenHero mons s peppomardeTuka. JlomeHHas cTpykTypa. [umcrepesuc
dbeppomarneTukoB. CHUHOBBIE BOJHBI (MarHOHBI). KBaHTOBBIE (QuiyKTyanuu u
CIIMHOBBIE BOJIHBI B aHTH(EppOMarHeTnke. Bkiajg MarHoHOB B TEPMOIAMHAMHUKY



MarHeTukoB. J[MHaMHKa MarHUTHOTO MOMEHTa B (heppoOMarHeTuke. YpaBHEHHE
Jlannay—JIudmmna.

CeepxnpoBogumocTtb. KymnepoBckoe cmnapuBanue. Teopus bapanna—
Kynepa—Illpuddepa (BKII). Teopus JloHIOHOB. HenokanpHas
ANEKTPOANHAMHUKA CBEPXIIPOBOJHMKA: JIOHAOHOBCKUM W TMHUIMIMAPIOBCKUN CIydaid.
O] dexThl 4eTHOCTH YKCIIa ATEKTPOHOB B CBEPXITPOBOJHUKAX MaJIBIX Pa3MEPOB.

Teopust cBepxnpoBogumoctu [ 'uH30ypra—IJlangay. Tok, kannOpoBouHas
WHBAPUAHTHOCTh, KBAaHTOBaHHWE MOTOKAa. CBEPXMPOBOJHHUKU IEPBOTO U BTOPOIO
pona. Bepxnee u HikHee kputudeckue moisi. BuxpeBas pemetka. Dddekt
Jxozedpcona. Oddexr Omuzoctn. DaykryanumoHHble  3PGEKTHl  BOMMU3H
CBEPXIPOBOAsIIEro nepexona. TyHHenbHbIE 3)PEKTH B CBEPXIPOBOTHUKAX.

Oynkuuu 'puna. Koppenaunonnsie pynkuun. TepmoauHaMudeckuil mpenen
n KBasucpeaHue. OCHOBHBIE NPHUHIUIIBI AUATPAMMHON TEXHUKHU. YPABHEHHE
Haiicona. Bepmmunnas  QyHkius. MHoroyactuunbsle  QyHKIuMuA  ['puna.
JnarpaMMHasi TEXHUKA PU KOHEYHBIX TeMreparypax. KuneTuueckue ypaBHEHUSI.

JlnHaMuKa KpUTHYECKUX SABJICHUN. Y PaBHEHUS! PEHOPMIPYIIIBI.

Oco0OeHHOCTH 3JIEKTPOHHBIX CBOMCTB CHCTEM MOHMKEHHOW pPa3MEpPHOCTH.
OHEPreTUYeCKUe CHEKTPbl M IUIOTHOCTh KBAHTOBBIX COCTOSIHMM. KBaHTOBBIN
adpdexkr Xomma B JBYMEPHOM DJIGKTPOHHOM Taze. D(DQPEeKThl JIOKAIU3alUU
AJIEKTPOHOB B OJIHO- U IBYMEPHBIX CUCTEMAX, IEPKOJIAILIMOHHBIE SIBJICHUS.

8. KBanToBasi Teopusi moJiei

(Pasden 0na cneyuanucmos nO — meopuu  INeMEeHMApPHbIX — Yacmuy
U uzuKe 8blCOKUX dHEp2Ull)

KBaHntoBanue cBOOOAHBIX Mojed. CuMMeTpuU JlarpaHkuaHa U Teopema
Herep. Anre6pa TokoB. {uckpernsie cummerpuu. CPT TeopeMa u CBA3b CIIMHA CO
CTaTHUCTUKOM.

KBanTtoBass nsnexkrponnHamuka. IlpaBuna @eilinmana. IlepeHOPMUPOBKHU.
ToxnectBa Yopna—Takaxamm.

KBaHTOBO-2JIEKTPOJMHAMHYECKHE  pacueThl: KoMmMnToH-3pdekr, e', e
AHHUTWIALMS, PpOXKJIEeHHWE Tmap. TopMmMo3HOoe u3IydeHue U HuHpakpacHas
kKaractpoda. AHOMAJIbHBI MAarHUTHBIA MOMEHT AJIEKTpoHA. JISMOOBCKHi1 CIIBHT.

[IpencraBnenne Yennena—IJlemana. ®opmyna Jlemana—CumaHuynka—
[MumMepmaHa. AHAIUTHUYECKHE CBOWMCTBA aMIUIATYJ paccessHus. I[lpaBuna
Kytkockoro. IIpaBuna Jlanaay st ocoOeHHOCTEM (heHHMaHOBCKUX JTUArPaMM.

Penopmrpynna. f -pyHKIMss 1 aHoManbHble pazMepHocTH. OnepaTopHoe
paziioxkeHrne. AHOMAJIbHbIE Pa3MEPHOCTH COCTABHBIX OTIEPATOPOB.

Kamu6poBounsie Teopum mosis. KantoBanme mo dDanneeBy—IlonoBy u
nyxu. ToxnectBa CnaBHoBa—Teilnopa. KBaHTOoBas XpoOMOJMHAMHKA H
acCUMITOTHYECKasi CBOOOIa.

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

KBapkoBas mogenb. CHEKTPOCKONHS aJAPOHOB W COCTABJISIIOIIME KBAPKHU.
Yapmonuii, 00TTOMOHUIA.



KXl n KupanbHas CHUMMETPHUS CHIBHBIX B3aMMOJCHUCTBUH. YacThdHOE
COXpAaHEHHE AaKCHaJIbHOTO TOKAa. [IMOHBI Kak TOJJACTOYHOBCKHME YaCTHIIBI.
Kupanbnas anomanusa Amiepa—Dbenna—/[>kakuBa.

CranmaptHas moaenb. W- u Z-0030HBI, UX pachajabl. XUITCOBCKUN OO030H.
[Toxosnenus ienToHOB U KBapkoB. Matpurnia Kabn66o—Kobasmn—Mackaga.

b -pacman HeWTpoHa, pacmaa MIOOHA, pachaabl TKEIBIX KBapKOB.
HenenTonnsle cinabbie pacmabl.

Hapymenne CP-unBapuaHTHOCTH. OCHMJUISINUU HEUTPAIBHBIX KAOHOB H
TSKEJBIX ME3OHOB.

['mybokoHeynpyroe paccessHue U mapToHHAs MoJelb. Hapyenue ckeinmara
U ypaBHeHus osBomonuu ['puboBa—IJIunaToBa—/lokmepa—AnTapenin—
Hapusu. €', e aHHUrMISAIMSA B aipoHbL. PoXJIeHHME AaJpOHHBIX CTPYH H
CYILIECTBOBAHHE TIIIOOHOB.

Tomonornueckue cBoucTtea Teopud mnosst. HHcranToHbl.  MoHOIOMM
Xoodra—TIlonskosa. JleiictBue HoBukoBa—Beca—3ymuno—BuTtTeHa.

Bue cranpmapTHOW Mozenu: BenuKoe OObeIUWHEHWEe, pacmhaa IMpPOTOHA,
OCUMJUISALIMM HEUTPUHO.

Cynepcummetpusi. Cynepnons. CynepcuMMETPUYHBIE JTarpaH)KAaHBbI.

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

®uzuka yactul W paHHsAd Bcenennas. Kocmonornueckue (¢a3oBbie
nepexoapl. TeMHast MaTepus, OrpaHUYCHUSI HA CBOMCTBA MACCUBHBIX HEUTPUHO.

dazoBbie nepexoanl B KX/I. KBapk-rimrooHHas mia3zma.
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