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Hacrosimass mporpamma paspaboraHa [Ajsl TOCTYHNAIOIIMX B acCHUPAHTYypy Ha HAy4YHYIO
cnenuaibHoCTh 1.3.3 Teopernueckas Gpusnka.

AOHUTYpUEHTBHI, KEJAIOIIUe OCBOUTh OCHOBHYIO 00pa30BaTENIbHYIO MPOTPaMMY IMOATOTOBKH
HAy4YHBIX M HAyYHO-TIEJAarorMyecKux KaJpoB B acHUpaHType MO Hay4yHOU crenuanbHocTH 1.3.3
Teopernueckass (¢u3nKa, JOODKHBI O3HAKOMHThCS ¢ IlpaBumamu mnpuema B bantuiickuit
denepanbublii yHuBepcuter uM. M. Kanta nHa oOydyeHue mo oOpa3oBarenbHBIM Mporpammam
BBICIIETO0 00pa30BaHMsI — MPOrpaMMaM MOATOTOBKH HAYYHBIX U HAYYHO-TIEJArOrMYeCKUX KaJpOB B
acrupaHType.

K ocBoeHuro mporpamm acnupaHTypbl 10 HayyHoOW cneuuanbHoctu 1.3.3 Teopermueckas
¢u3nKa 10MyCcKaroTCs JIMLA, UMEIOIKE Bhicliee 00pa3oBaHue, MOATBEPKIAEMOE IIPUCBOCHUEM UM
KBIM(UKAIIMYA «CHEIHATUCTY, «IUIJIOMUPOBAHHBIN CHEIUAINCTY, «MarucTp», a TaKxke JINIA,
nMeroIre 0a30Boe BhICIee oOpa3oBaHUE (OCBOCHHE MPOrPaMMbl CPOKOM HE MeHee 6 JIeT) Win
CIELMAIM3UPOBAHHOE BBICIIEE 00pa30BaHMe, IPU BHIIOJIHEHUH OJTHOTO U3 ABYX YCIOBHM:

— 00pasoBaHMe PeIEBAaHTHO IPYIINE HAYYHBIX CHeIuaIbHOCTeH 1.3. du3nveckue HayKu
(B coorBercTBUM cO CIHHCKOM pEJIEBAHTHOCTH HANpPABICHUM MOArOTOBKM IO Iporpammam
MarucTpaTypsl U CleHHUaIUTETa TPYINIaM HAyYHBIX CHEIHATbHOCTEN (HAYYHBIM CIELMATIbLHOCTSM)
I10 ITporpaMMamM acnupanTypsl B 2024 rony, yTBepk1EHHBIM YueHbIM coBeToM bDY um. U. Kanra);

— MMeeTCsl CTax paboThl B OTPACIIN/JOJIKHOCTH, COOTBETCTBYIOIIEH IpyIIe Hay4YHbIX
cnenuanbHocTell 1.3. dusnveckue HayKu, CPOKOM HE MEHEE 3 JIET.

Llenpio BCTYNMUTEIHHOTO HCHBITAHUS SIBJSETCS OLIEHKA 0a30BBIX 3HAHUM, MOCTYMAIOIIUX B
aCIMPaHTYpy C TOYKU 3pEHUS UX JOCTATOYHOCTH Ul MPOBEACHUS HAY4YHO-UCCIIENOBATEIbCKOMN
JeSATEILHOCTH 1O HaydHOU crienuanbHocTH 1.3.3 Teopernueckas ¢pusuka.

BerynuTensHoe MCHBITaHWE MO CIEUMATBHOW TUCHMIUIMHE Hay4yHOH crneuuanbHoctd 1.3.3
Teopernueckas Qpu3nka NPOBOAUTCS HA PYCCKOM WJIM QHTJIMICKOM SI3bIKE MO OMiIeTaM B YCTHOM
¢dopme. DK3aMeHAIIMOHHBIN OWJIET BKIIOYAeT 2 BONPOCAa M3 MPEUIaraéMoro MEpevHs, a TaKkKe
co0eceoBaHUME C WICHAMHM JK3aMEHAllMOHHOW KOMHCCHUH, B XOJ€ KOTOPOro aOUTypUEHT
000CHOBBIBAET BBIOOP HAYYHOH CHEIHATBLHOCTH, BBIOOP MPEAIONIaraeMoro HayqYHoOTO PyKOBOTUTEIS
U3 YHUCIIa ImpernojaBaresieil 1 Hay4HbIX pAOOTHUKOB YHUBEPCUTETA, UMEIOIINX MTPABO OCYIIECTBIISATh
Hay4yHOE PYKOBOJICTBO ACHMPAHTaMU 10 COOTBETCTBYIOIIEH HAyYHOW CIELHAIbHOCTH, W3JIAraer
npodeccuoHanbHble IUIAHBI U LIETM TOATOTOBKM W 3alUTHhl KAHIUIATCKOW JUCCepTaluu IO
BBIOpPAHHOM HAYYHOH CIIEIIUATbHOCTH

CoaepixkaHue nmporpaMmbl

1. MexaHuka

VYpaBHeHus aBwxkeHHs. OO0OIIEHHbIE KOOPAMHATHI, NMPUHIMII HAUMEHBLIETO JeHCTBUSA,
¢byukus Jlarpanmxka. Cummerpun. Teopema Herep. 3akoHbl cCOXpaHEHMsI SHEPTUH, UMITYJIbCa,
MOMEHTA UMITYJIbCA.

WNHTterpupoBanne ypaBHEHHU IBMKeHHS. OZHOMEpHOE ABMKEHUE, NPHUBEIACHHAs Macca,
JBUKEHHE B LIEHTPAJILHOM I10JIE.

Pacnag wactun, ympyrue croinkHoBeHusa. CedeHue paccesHus yacTul, (opmyna
Pesepdopna.

Manble  konebanus. CBoOOAHBIE UM BBIHY)KJIEHHBIE  OJHOMEpPHBIE  KoJieOaHMUS,
napameTpudeckuii pesonanc. KosxeGaHust cucteM cO MHOTMMM CTENEHSMU CBOOOJBI, MOJIAPHBIE
KoopauHaThl. Konebanust npu HaTM4UK TPEHHUSL.

JIBM>KeHHE TBEpIABIX Tell. YTJOBas CKOPOCTb, MOMEHT MHEPLUUU M MOMEHT KOJUYECTBA
JBUKEHUS TBEPJBIX TeJ. DUIEPOBHI YIUIBI U YPaBHEHUE DUJIEpA.

Kanonunueckue ypaBHeHUs, ypaBHeHue [ammibToHa, ckoOku Ilyaccona, neiicTBue Kak
dbyHKIMS KOOpauHAT, Teopema JInyBuiuisi, ypaBHeHme. [ amunbToHa—SAKOOHM, pa3jeneHue
IIEPEMEHHBIX.

[Tpuniun otHOCUTENBLHOCTH. CKOPOCTH pAaCHpPOCTPAHEHUSI B3auMOJEWCTBUN. MHTepBal.
CobctBennoe Bpems. IIpeoOpazoBanue Jlopenma. IIpeoOpazoBanue ckopocT. YeTblpexMepHbIe
BEKTOPBI. YeTbIpeXMepHast CKOPOCTb.



PenstuBuctckas Mexanuka. [IpmHIMN HauMMeHbLIEro AEUCTBHUS. OHEPrUsl M HMMITYJIbC.
Pacnan wactun. Ynpyrue cTOJIKHOBEHHS YaCTHII.

2. Teopus noJs

3apsii B DJIGKTPOMAarHUTHOM Tosie. YeThIpeXMEpHbIM MOTEHUMANl MOJsA. YpaBHEHUs
IBWKEHMSI 3apsja B Iose, KaiauOpoBoyHas (rpaAueHTHas) WHBapUAaHTHOCTb. TeH3op
anekTpomaruutHoro noss. [Ipeobpazosanue Jlopenua mis nosa. MTHBapraHThl moss.

JleiictBue U1 DJIEKTPOMArHUTHOIO TOJSA. YPaBHEHUs BJIEKTPOMAarHUTHOIO  ITOJIA.
UYeTblpexMepHBIN BEKTOP TOKA. Y paBHEHUE HENPEPBIBHOCTU. [110THOCTH M mOTOK 3Hepruu. TeHzop
SHEPTUMU-UMITYJIbCa. TeH30p SHEPruU-UMITYJIbCa HJIEKTPOMArHUTHOTO MOJIS.

[TocTostHHOE 3nekTpomarHuTHOE Tnosie. 3akoH Kyiona. DnekTpocrarnueckass >HEprus
3apsAaoB. JIUnonabHblii MOMEHT. MyIbTUIIONbHBIE MOMEHTHI. CHCTEMa 3apsI0B BO BHEIIHEM IIOJIE.
[ToctosanHOEe MaruuTHOE 1oje. MaruutHbld MOMEHT. Teopema Jlapmopa.

DnexkTpoMarHuTHbIE BOJIHBL. BosiHOBoe ypaBHeHue. Ilnockue BoaHbl. MoHOXpoMaTHueCcKas
miockass BoiHa. CrnekTpanbHOe pasziokeHue. llonsipu3anmoHHbIE XapaKTEPUCTUKUA HW3JIyYEHHUS.
PasnoskeHune 31eKTpoCTaTUYECKOro MoJs.

[lone nBwxymmxcs 3apsaoB. 3amnaszabiBatroniue noteHuuansl. llorenumansr Jluenapa—
Buxepra. M3iydenue 351eKTpOMarHuTHBIX BOJIH. [1oiie cucteMsl 3aps10B Ha JAIEKUX PACCTOSHUSIX.
MynbTUIIONIBHOE U3TyYEHHE.

JIBr>keHue  yacTulbl B TpaBUTaUMOHHOM  mosie.  Metpuka.  KoBapuantHOe
muddepennupoanne. CumBoisl Kpuctoddens. JleficTBue as 4acTUIbl B TPaBUTALIMOHHOM TIOJIE.

YpaBHEHHs TPaBUTALMOHHOIO N0JiA. TeH30p KpUBU3HBL. JlelicTBHE I TPaBUTALIMOHHOIO
nosist. TeH30p sHeprun-uMItynbca. Y paBHEHUsI DUHILITEHHA.

HepenstuBucrckuii npenen ypaBHeHuMi OuHiTelHa. 3axkoH Heiorona. lLleHTpanbHO-
CUMMETPUYHOE IpaBUTalMOHHOE noje. Merpuka [lIBapimmnbaa. ['paBuTalinoHHbIi KOJUIAIIC.

Ha6momaembie addextst OTO B HBIOTOHOBOM U TOCTHBIOTOHOBOM MPHUOJMKEHUH
(rpaBUTAIIMOHHOE KpacHOE CMEUICHHE, OTKJIOHEHHUE JIyya CBeTa, 3aJlep’KKa CUTHaa, MPeLeccHs
TUPOCKOIa, Ipeleccus OpouT miaHeT). [ paBUTallMOHHBIE JTUH3BI.

PensruBuctckas kocmosiorusi. OTKpbITasi, 3aKpbiTas M IUIOCKas MojenH. 3akoH XabO:a.
Pacmimpenne BceneHHOM Ha  paJuMalMOHHO-IOMHUHHMPOBAHHOM, IIBUIEBUIHOM U BaKyyM-
JOMUHUPOBAHHOMN (MH(IAIIMOHHON) CTaTUsX.

3. DJIeKTPOAMHAMHUKA CIJIOIIHBIX CPe/l

DNEeKTpOCTaTHKA IUIIEKTPUKOB U IPOBOAHMKOB. JlM3iekTprudeckast
MIPOHUIIAEMOCTh U MPOBOAUMOCTh. TepMoJMHAMUKAa JUAJIEKTPUKOB. MarHuTHble CBOMCTBA.
IlocTossHHOE MarHuUTHOE m0J€. MarHuTHOE IOJI€ IOCTOSHHBIX TOKOB. TepMoaMHaMHU4yeCcKue
cooTHoweHus. [{ua-, mapa-, peppo- u aHTUPEpPPOMarHETUKH.

CepxnpoBoaHuKH. MarauTHele cBoiicTBa. CBepxnpoBoasamuii Tok. Kputuueckoe noie.

VYpaBHeHHS] 3JEKTPOMAarHUTHBIX BOJIH. YPaBHEHUS IOJIE B OTCYTCTBUE JMCIIEPCHH.
Hucnepcus nuanexkrpuyeckod nponunaemoctd. CootHomenust Kpamepca—Kponura. Ilnockas
MOHOXpOMaTHYeCKass BOJIHA. PacmpocTpaHeHHE JJIEKTPOMATHUTHBIX BOJH. OTpaxkeHHe W
npenomiieHue. [IpuHIun B3auMHOCTH.

DJNEeKTpOMarHuTHhIE BOJHBI B aHM30TPONHBIX cpeaax. Oddexrsr Keppa u Dapanes.
[IpocTpancTBeHHas aucnepcusi. EcrecTBeHHas onTuyeckasi akTUBHOCTb.

MarnutHas runpoguHamuka. MI'J[-Bonssl. [Ipobnema nunamo.

Henuneiinas ontuka. Henmuneitnas nporuraemocts. CamodokycupoBka. ['eHepanusi BTopoit
TapMOHMKH.

CronkHoBeHus B miasme. Muterpan cronkHoBenuit Jlannmay. Jlnuna mpoOera yacTuil B
asMe.

4. KBaHTOBasi MEXaHHKa

OcHOBHbBIE TOJIO)KEHUSI KBAaHTOBOW MexaHMKH. lIpuHuun HeompeneneHHocTd. [IpuHimn
cynepno3unuu.  Omnepatopbl. [IMCKpeTHBIH W  HENPEPBIBHBIA  CHEKTPbl. ['aMUJIbTOHHAH.
Cramonapusie coctostaus. [ eizen0eprosekoe npezacrasieHrne. COOTHOLIEHUS HEONPEICICHHOCTH.

VpaBnenue Illpenunrepa. OcHoBHbIe cBoiicTBa ypaBHeHus Illpemnunrepa. OgnomepHoe
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neukeHre. OpHomepHbll ocuwustop. IlnoTtHocTs moroka. KBasukinaccuueckas BOJIHOBas
dbynkuums. [IpoxoxaeHue yepes 6apbep.

MowmeHT konuuecTBa JBWKEHUSA. CoOCTBeHHblE (YHKIMM W COOCTBEHHBIC 3HAUCHHS
MOMEHTa KoiuyecTtBa aABwkeHMs. YeTHocTb. Crnoxenue MomeHTOB. Paznoxenune KieGma—
l'opnana.

JBrxeHue B LeHTpanbHOM mnosie. Cdepuyeckre BosIHBL. PasnoxkeHHe IIIOCKOW BOJIHBI.
PanuanbHoe ypaBHenue Lllpeaunrepa. ATom Bogopoja.

Teopuss Bo3mylieHuid. Bosmyiienusi, He 3aBucAliue OT BpeMmMeHH. Ilepuoauueckue
Bo3MyleHusA. KBazuknaccudeckas TeOpyst BOSMYILICHUH.

Cnun. Oneparop criuHa. TOHKas CTpyKTypa aTOMHBIX YPOBHEH.

ToxnectBeHHOCTh uacTull. CuUMMeTpusi MNpu IEpecTaHOBKE dYacTull. BropuuHoe
KBaHTOBaHHUE /17151 0030HOB U (pepMUOHOB. OOMEHHOE B3aUMOIEHCTBHE.

Atom. CocTOsIHME DJJIEKTPOHOB aToMa. YpoBHU 3Hepruu. CamocoriacoBaHHOE IOJe€.
VpaBuenue Tomaca—®Depmu. ToHkas cTpykTypa TOMHBIX ypoBHeW. llepuommueckas cucrema
Meneneesa.

JIBy>keHHe B MarHuTHOM noJie. YpasHenue Llpeaunrepa a1 ABM>KEHNS B MATHUTHOM II0JIE.
[I10THOCTH MOTOKA B MArHUTHOM IIOJIE.

CronkHoBeHusi vactun. OOmas Tteopus. Popmyna bopa. Pe3onaHcHoe paccesHue.
CTOJIKHOBEHHE TOKJECTBEHHBIX YaCTHLl. YIIPYrO€ paccesHue IpU HaJIUUYUU HEYIIPYTHX MIPOLIECCOB.
Marpuna paccesuus. @opmyna bpeiita—Burnepa.

5. Crarucruyeckasi puzuka

OCHOBHbBIE TPUHLHUIBI CTaTUCTUKU. DYyHKLIHA pacnpefesieHus U MaTpULla IJIOTHOCTH.
Cratuctuueckas He3aBUCUMOCTb. Teopema JlmyBwinsg. Poab sHepruum. 3akoH Bo3pacTaHUs
sHTponuu. MukpokaHoHuueckoe pacnpenenenue. Pacnpenenenue I'n66ca. Pacnpenenenue ['n66ca
C IEPEMEHHBIM YUCJIOM YaCTHLL.

Tepmoaunamuueckue BenMuuHbl. Temnepatypa. Pabora ¥ KOIMYECTBO — TerUia.
TepmoauHamMuueckue nmoreHuuansl. TepMoanHamuyeckue HepaBeHCTBA. [IpuHnmn Jle- Illatense.
Teopema Hepuera. Cuctemsl ¢ nepeMeHHbBIM YnciIoM YacTuil. CBOOOHAS SHEPTHs B pacHpeieIeHUH
['m66ca. BeiBog TepMOIMHAMUYECKHX COOTHOIIIEHUH.

TepMmonnHaMuka naeanbHbIX ra3oB. Pacnpenenenue bonpivana. CTONKHOBEHHE MOJIEKYI.
HepaBHoBecHbII neanbHbIN Ta3. 3aK0H paBHOpacnpeaenenns. OaHOaTOMHBIN HlealbHbIN T'a3.

Pacnpenenenne ®@epmu u boze. BoiposkneHHsblit nneansHelii pepmu-ra3. CBoiicTBa BelecTa
npu  OOJBIIMX IJIOTHOCTSX. BbelpoxkaeHHslit 0o3e-ra3. Konpencanmuss boze— DiiHinTeiiHa.
PaBHoBecHoe TemoBoe uznnyuenue. @opmyna [Inanka. CBeTUMOCTh a0COMIOTHO YEPHOT'O Tea.

HeuneanbHple ra3el M KOHAGHCHpOBaHHble  cpeAbl. (DOHOHHBIE  CHEKTpbl U
TEPMOAVMHAMMYECKHUE CBOMCTBA ra3a. TepMOAMHAMUYECKUE CBOICTBA UAEAJIBHOIO KJIACCHUUYECKOTO
rasa.

PaBnoBecue ¢a3. Popmyna Knaneiipona—Knaysuca. Kputnueckas Touka.

Cucremsl ¢ paznuuHbiMu yactuniamu. [IpaBuno ¢a3. Crnabbeie pactBopbl. CMech HUjleanbHbBIX
razoB. CMech HM30TONOB. XUMHYECKHE PEAKIMU. YCIOBHE XHUMHYECKOIO pPaBHOBECHs. 3aKOH
nercTByromux macc. Terutora peaknuu. MloHM3almOHHOE paBHOBECHE.

CnabGonenpneanbubiii  603e-ra3.  Mogens  boromo6GoBa.  Crnektp  BO30YXICHMIA.
CaepxrtekyuecTb. KBaHTOBBIE BUXPH.

Teepapie Tena. Kpucramnuueckue cTpykTypsl. IloBepxHocTs @epmu. 30HHAs CTPYKTYypa.
KBaznuactuup!.

Konebanus pemerku. Teopust ynpyroctu. 3Byk B TBepAbIX Tenax. [Iporeccsl pacmaga u
ciusHus (GoHOHOB. PaccesHue poHOHOB Ha mpumecsx. Kunerndeckoe ypaBHeHHE Ui (POHOHOB.
TemnonpoBoIHOCTS.

CeepxmnpoBoaumocts. Kyneposckoe criapuBanue. Teopust bapanaa—Kynepa— Hlpud depa
(BKI). Teopust Jlongonos. Teopus ['mn30ypra-Jlangay. Tok, kannOpoBoYHAass MHBAPHAHTHOCTH,
KBaHTOBaHHWE MOTOKa. CBEpXIIPOBOIHUKH IIEPBOTO U BTOporo poaa. D dext J[xo3zedcona.

@yKTyanuu. Pacnpenencnue I'u66ca. dnykTyanuu OCHOBHBIX



TepMonuHamMuyecknx BenuuuH. @Dopmyna Ilyaccona. Bpemennsie ¢uykryanun. CuMmeTpun
KHHETHYecKuX Kod(pdunrenTon. OayKTallMOHHO-ANUCCUIIATUBHAS TEOpEMa.

dazoBble nepexopl BToporo poaa. Teopus Jlannay. Kputnueckue manexcsl. MacmtaOHas
WHBAapUAHTHOCTh. DIIYKTyallul B OKPECTHOCTH KPUTUYECKOM TOUKH.

6. Teopusi KOHIEHCHPOBAHHOI'O COCTOSIHUS

Heuneanpubiii 003e-raz. CummeTpusi BOJHOBOM (YHKIIMM CHUCTEMBbI 0030HOB, 003e-
koHzaeHcar. CnaboneuneanbHblii  603e-ra3. Mogens boromo6oBa. CrexkTp BO30YXICHHH.
Caepxtekyuectb. [IByxxunakoctHoe onucanue. Kpurepuit Jlannay. Teopus @eitnmana. KBantoBbie
Buxpu. Koppensiiuu B osioxxeHuH yacTtull 0o3e-rasa.

Tunel u cummerpust TBepabIX Teil. Kpucrammueckue crpykTypbl. CUMMETpPHST KPUCTAILIOB.
CoiictBa oOpatHo# pemerku. 3oHa bpmntrosna. Teopema bioxa.

30HHAas CTPYKTYpa U TUIIbI CBA3U. KBaznuacTuubl. DJIEKTPOHHAS TEINIOEMKOCTb.

[ToBepxHocTh depmu. J[MaMarHUTHBIA U LUKIOTPOHHBIM pe3oHaHC. OTKPBITbIE OPOUTHI.
KBanroBanue opour. Dddexr ne I' aza-Ban AnbdpBeHa.

Konebanus pemerku. Teopuss ynpyroctu. 3ByK B TBEpIAbIX TenaxX. AKYCTHUYECKHE U
ontuyeckue BeTBu. Mojenb JleGasi. YaenbHas TemIoeMKOCTh pemeTku. KBaHToBaHue (OHOHOB.
AHrapmMoHu3M u TerioBoe pacimupenue. akrop Jledbas—Y onnepa.

[Ipoueccrl pacnaga u ciausiHus GoHoHOB. Paccessuue ponoHoB Ha mpuMecsx. Kunernueckoe
ypaBHEHHE [UIsl (OHOHOB B JAMIJIEKTpPUKE. TerIonpoBOJHOCTb. OJIEKTPOH- (HOHOHHOE
B3aMMO/ICIICTBHE U MTpo0iieMa MOJISPOHa.

Marnernsm. OOMEeHHOE B3amMOJIeiicTBHEe. MarHUTHBIE CBOMCTBA M30JIMPOBAHHOTO aToMa.
[IpaBuno Xynpa. [Namunsronuan ['eiizenOepra. Mopens XaG06apna. Ilpupoma marnerusma
MeTaiioB. CiMHOBBIN napamarHeTusM llaynu u opoutanbublii quamarsetusm Jlangay. MaraHutHbie
npumecu B Mertayuie. OOMeHHOe B3auMoOeicTBHe udepe3 31eKTpoHbl npoBogumoctu (PKKN).
Dddext Konno.

MaruuTsblil nopsiiok. deppomMarseTusMm U aHTUGeppoMarHeTusmM. MeToJy CpeHero mnois
st peppomarnetuka. JlomenHas ctpykrypa. ['ucrepesuc gpeppomaraeTukoB. CIIMHOBBIE BOJHBI
(marHoHbl). KBaHTOBBIE (hTYKTyaIllK U CIIMHOBBIEC BOJHBI B aHTU(DeppoMarHeTrke. Bkiag MarHoHOB
B TEPMOJIMHAMUKY MAarHeTUKOB. /IlnHaMIKa MarHUTHOIO MOMEHTa B (heppoMarHeTuke. Y paBHEHUE
Jlannay—JIudmuna.

CeepxmpoBoaumocts. Kyneposckoe ciapuBanue. Teopust bapanaa—Kynepa— Hlpud depa
(BKIII). Teopus Jlonnonos. HemokanpHas 2IeKTpOAMHAMUKA CBEPXITPOBOAHHUKA: TOHJOHOBCKHMA U
MUINapIOBCKUN ciydail. D¢ (EeKTbl YeTHOCTH 4YHcia 3JIEKTPOHOB B CBEPXIPOBOJHUKAX MaJIbIX
pasMepoB.

Teopus ceepxnpoBoaumoctu ['mu30ypra—IJlannay. Tok, kanuGpoBoYHAsE MHBAPHAHTHOCTD,
KBaHTOBaHNWE NO0TOKa. CBEpPXNpPOBOJHUKM IIEPBOIO M BTOpPOro poja. BepxHee u HMKHee
Kputnueckue Tmonss. BuxpeBas pemetka.  Oddext Jxozepcona. Dddexkr OmmzocTu.
@dnykryannoHHble 3¢ ¢GeKTsl BOJIM3M CBEpXNpOBOAALIEro mnepexona. TyHHenbHble 3(PQeKTs B
CBEPXITPOBOJHHUKAX.

@Oynkiun  I'puna.  Koppensumonnsle  ¢yHkimu. TepMoauHaMudeckuid mpenen U
KBazucpeaHue. OCHOBHBIE IPUHIUIIBI THArPAaMMHON TEXHUKH. YpaBHeHHe [lalicona. BepmmHHuas
¢byakus. Muorodactuunble (pynkuuu ['puna. JluarpamMmHasi TeXHUKAa TPU  KOHEUHBIX
teMneparypax. Kunernueckue ypaBHEHUS.

JluHaMyKa KpUTUYECKUX SIBJICHUH. Y paBHEHUS! PEHOPMIPYIIIBI.

Oco0eHHOCTH 3JIEKTPOHHBIX CBOMCTB CHCTEM MOHMKEHHOM Pa3MEpHOCTH. DHEPreTHUeCKHe
CHEeKTPhl M TIJIOTHOCTh KBAaHTOBBIX cOCTOSIHMNA. KBaHTOBBI »(dext Xomma B JIBYMEpPHOM
ANEKTPOHHOM Ta3ze. D EeKTsl JoKanu3aluu 3JIEKTPOHOB B OAHO- M JBYMEPHBIX CHCTEMaXx,
MEPKOJIILIMOHHBIE SIBIICHHUS.

7. KBaHTOBasi Teopus moJiei

KBantoBanue cBoOoaHbIX Toneil. CUMMETpUN JarpaHxuaHa u teopema Herep. AnreOpa
TokOB. Jluckpernsie cummerpun. CPT Teopema u CBA3b CIMHA CO CTATUCTUKOM.

KBanroBas »anextpoguHamuka. IlpaBuna @eiinmana. IlepenopmupoBku. ToxkaecTBa
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Yopaa—Taxkaxammu.

KBaHTOBO-371€KTpOAMHAMUYECKHE PACUETHI: KOMOTOH-3¢deKT, e+, e-
AaHHUTHJISILMS, pokaeHue nap. TopMo3Hoe n3nydeHue u nHpakpacHas karactpoda. AHOMAIbHBIHI
MarHUTHBI MOMEHT 3JIeKTpoHa. JISMOOBCKUil cIBUT.

KanubpoBounsie Teopun noiiga. KBantoBanue no ®anneesy—IlonoBy u ayxu. Toxxaectsa
CnaBunoBa—Teiinopa. KBanToBast XxpoMoAMHAMUKA U aCUMIITOTHYECKasi CBOOO1a.

CrioHTaHHOE HapyllleHue CUMMETpUH, TeopeMa ['onyicroyHa, siBieHne Xurrca.

KBapkoBasgs Mozenb. CHEKTpOCKONHUS aJpOHOB M COCTAaBJISAIOIIME KBapku. YapmoHwid,
OOTTOMOHUH.

KX/l w kupanpHas CHUMMETpPUS CHJIbHBIX B3aUMOJCHUCTBUUA. YacTMYHOE COXpaHEHUE
aKcuanbHOro Toka. [IMOHBI Kak rojACTOYHOBCKME uacTHllbl. KupanbHas anomanus Annepa—
benna—/Ixakuba.

CrangaptHas moznenb. W- u Z-0030HbI, UX pacnajpl. XUITCoBckUil 0030H. [lokonenus
JIETITOHOB M KBapkoB. Matpuiia Kabn66o—Kobasmm—Mackaga.

b -pacnan HeiiTpoHa, pacnaa MIOOHA, paclajbl TSHKEIbIX KBapkoB. HenmenronHsie ciiaObie
pacrnajsl.

Hapymenune CP-unBapuanTHOCTH. OCUMIUIALNN HEUTPAIbHBIX KAOHOB U TSHKEJIBIX ME3OHOB.

8. du3uka KocMoca, aCTPOHOMUSI

He6ecnas (ICRS) u 3emuas (ITRS) cucremsr koopaunat. HeGecnast onopHas cucrema
koopauHat (ICRF) u 3emuas onopnast cucrema koopaunar (ITRF).

3Be3HbIE KaTaJIO0r'H, UX IOCTPOCHHUE U IIPeIHA3HAUCHHE.

N3mepenne Bpemenu: mkana atoMHoro Bpemenu IAT. Kitaccuueckue mikaibl BpeMeHU
UTO, UT1, UT2, ET. Pensruuctckue mikansl Bpemenun TDT u TDB, TT, TCG, TCB.

Cucrembl aCTPOHOMUYECKHUX MTOCTOSIHHBIX U UX OIPEIEIICHNUE.

3akoH mpuTshkeHus HpioToHa, cuioBas (YHKIMS B3aUMHOTO TPHUTSHKEHUS CHUCTEMBI
MaTepUaIbHBIX TOYEK, CBOWCTBA CHIIOBOM (PYHKIIUU.

3ajaya n Ten: IMOCTaHOBKA 3a7aud, AuQdepeHlnaIbHble YpaBHEHUs JIBH)KEHUS B
a0COMIOTHBIX KOOPIMHATAX, TIEPBBIE MHTETPAIIBL.

VYpaBHEHHS] OTHOCUTENBHOTO ABM)KEHHUS 3a/1a4M N TEJl: ypaBHEHUS B

OapUIIEHTPUYECKOM CHUCTEME KOOPJWHAT, TUIaHeTHas ¢opma ypaBHEHHH, ypaBHEHHUS B
KoopauHaTax SIKoOH; nmepBble HHTErpabl.

Huddepennnanbable  ypaBHEHHS JBWKEHHS B IWIMHIPUYECKUX U  cPeprudecKux
KOOpJMHATax B 3aJjaue h TeJ, IepPBble HHTETPAJIbI.

VYpauenust Jlarpanxa BToporo pona. Kanonuueckue ¢opma auddepeHInamTbHbIX
ypaBHEHU JBUKEHUS, TOHsATHE [ aMIIIbTOHUAHA, TIEpBbIE HHTETPAJIBI.

Kanonnueckue npeobpazoBanus. Teopema Skoou. Metoa I'amunbToHa- SIkoOM HaX 0K IeHUS
o011ero penieHnss KAHOHUYECKOW cUCTeMbl AU epeHIInaIbHbIX YPAaBHEHHH.

3amaga gaByx Ten. JuddepeHuuanbHble ypaBHEHHS JIBUKCHHS HEBO3MYIIEHHOTO
KETJIEPOBCKOTO JIBU)KEHUSI B aOCOJIIOTHOM M OTHOCUTENBHOM cucTeMax KoopauHaT. MHTerpaibl
IJI01IaeH U Y3Hepruu, uHTerpaisl Jlamnaca.

HeBo3MylieHHOEe KemIepoBCKOE JABM)KEHHE. YPpaBHEHHE TPAGKTOPUM JBUKEHHUS B
OpOUTANBHBIX MPAMOYTOIBHBIX U MOJSIPHBIX KoOpAuHaTax. KennepoBckue 3eMeHThl OpOUTHI, CBSI3b
MEXIy IOCTOSHHBIMH HHTErpajioB IUIOIIa[el, mHTerpanoB Jlamiaca u MHTerpaiga SHEpruu ¢
KEIJIEPOBCKUMH 3JIEMEHTAMU.

HccnenoBanne HEBO3MYIIIEHHOTO IBH)KEHUS: OOIIME CBOICTBa, 3akoHbI Kemiepa, ocCHOBHBIE
THUIIBI KEIJIEPOBCKOTO IBMKEeHUs. Y paBHeHue Kemnepa. Onpenenenue TUNa IBU>KEHUS 110 BETUYUHE
BekTopa Jlannaca, mo mOCTOSIHHOW SHEPTHUU.

BeipaskeHue npsIMOYroJIbHBIX KOOPIMHAT M KOMIIOHEHT CKOPOCTH 4Y€pe3 KEIIEPOBCKHE
3JIEMEHThl OpOUTHI. 3aBHCUMOCTh KEIJIEPOBCKUX JJIEMEHTOB HEBO3MYILEHHOTO MABM)KEHUS OT
HavyaJbHBIX YCIIOBUN: 3HAYEHUHN MPSAMOYTOJIbHBIX KOOPJIMHAT U KOMIIOHEHT CKOPOCTH B HaYaJIbHYIO
3MOXY.

Panpl  HEBO3MYIIEHHOTO  AJIMOTHYECKOIO  JBWJKEHUS:  paA3JOKEHUE  KOOpAUHAT
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AJUIMNTUYECKOTO JBW)KEHUS B psAlapl Dypbe, B pslbl 10 CTENEHSAM JKCLEHTPUCUTETA, B PSAbI 110
CTEIICHAM BPEMEHU.

Teopust Bo3MylLIEHHOro JBWXeHuUs: Meron Jlarpawka Bapualuu MPOU3BOJIBHBIX
nocTosiHHbIX. [loHsATHE OCKynupyromeld OpOUTBI M  OCKYJIHUPYIOUIMX 3jeMeHTOB. OcHOBHas
oreparus.

OrpanunueHHas 3a7a4da Tpex Tell. Y PaBHEHMs ABM)KCHHs B MHEPLMAIBHOM U BpAIAIOIIENCs
cucremax koopauHat. Materpan Sxo6wu.

IToBepxHOCTH HYJEBOW CKOPOCTH (MOBepXHOCTH Xuiuia). O01acTH BO3MOKHOIO JIBUKEHUS
Tesa «HYJIEBOW MacchD». Toronorus noBepxHocTerd Xusia. Y CTON4MBOCTb ABMXKEHUS 110 XUILITY.

YacTHble peleHusi OrpaHnYeHHON 3a1a4un TPEX Tell (JarpaHXkeBbl perieHus ). Jlarpanxessl
TOUKH PaBHOBECHSI: KOJUIMHEAPHBIE U TPEYTOJIbHBIE.

Teopuss BO3MylIEHHOro JBM)KEHUsS: ypaBHeHUs: HproToHa (Dinepa) BOCKYIMPYIOLIMX
KEIJIEPOBCKUX 3JIEMEHTAaX.

Teopus BO3MyIIIEHHOTO IBUKEHUS: ypaBHEHUs JlarpaHika B OCKYJIUPYIOLIUX KEIUIEPOBCKUX
JJIEMEHTAaX.

Metoabl  OpUOJMKEHHOIO  HMHTETpUpPOBaHUSA  JU(QepeHIMaIbHbIX  YpaBHEHHM
BO3MYILIEHHOTO JIBHKeHus: MeTo] [lyaHkape maiioro napamerpa.

Meton [Iukapa UHTErpUpOBaHUS YPABHEHUM B OCKYJIMPYIOIIMX KEIJIEPOBCKUX 3JIEMEHTaX.
AHanmuTHyecKast CTpyKTypa BO3MYILIEHHUM.

Teopust BO3MYIIEHHOTO ABM)KEHUS: IPUHLIMIIBI PA3JIOKEHHUS BO3ZMYIIAKOIIEN (GyHKINY.

Teopema Jlammaca 06 ycroiuuBoctu CosiHeuHOM cucTteMbl. COBpPEMEHHOE COCTOSHUE
npo6yeMbl ycTouuBOCTH COTHEYHON CHUCTEMBI.

Kpurtepuu oneHnBaHus YPOBHA 3HAHU M

OrneHka 3HAHMKM TOCTYMAIONIETO0 B aCMUpPaHTypy npousBoautcs 1o 100-0anpHOM ImIKae.
MaxkcuManpHBIH Oajlil 3a OTBET HA DJK3aMeHalMOHHBIH Omiaer — 100. MuHMMaabHBIHE Oa,
COOTBETCTBYIOIIUH TOJIOKUTENBHON orieHke — 50.

86-100 0any0oB BBICTABISETCS OSK3aMEHAI[MOHHOW KOMHCCHEH 3a OOCTOSATEIbHBIA U
00OCHOBaHHBIM OTBET Ha BCE BOIMPOCHI 3K3aMCHAIMOHHOTO OWJIeTa W JOMOJHUTEIbHBIC BOIPOCHI
YJICHOB 3K3aMEHAIIMOHHOW KoMuccHH. [locTymarommii B acmupaHTypy B Ipollecce OTBETa Ha
BOMPOCHI 3K3aMCHAIIMOHHOTO OWiieTa MPaBUJIBHO OINPEACIIeT OCHOBHBIC MOHSATHS, CBOOOIHO
OPHEHTHPYETCSi B TECOPETUYECKOM M IMPAKTUYECKOM MaTepHaie IO TMPEII0KEHHON TeMaTHKe.
DK3aMEeHYeMBbIil TTOKa3bIBaeT BCECTOPOHHEE, CUCTEMATHYECKOe M TIyOOKOE 3HaHHWE OCHOBHOTO U
JIOTIOJTHUTEIIBHOTO MaTepHaia, YCBOWI PEKOMECHIOBAaHHYIO JIUTEPATypy; MOXET OOBSICHUTH
B3aMMOCBSI3b OCHOBHBIX TIOHSTHIA; IPOSIBJIIET TBOPUECKUE CITIOCOOHOCTH B IOHUMAHUU U U3JI0KEHUH
Mmarepuasia. B xome coOeceoBaHHs yCTaHABIMBACTCS BBICOKAS CTENEHh MOTHBHUPOBAHHOCTH K
MOJITOTOBKE U 3allIUTE KaHAUIATCKOM TUCCEPTAIUU B TIEPUO]] OCBOCHUS TIPOTPAMMBbI aCITUPAHTYPBI,
HAJTMYUE HAYYHOTO 3ajiefia M0 TeMe IIAHUPYEMOTO MCCIICAOBAHMUS, yIaCTUs B UCCIIEIOBATEILCKUX
MPOEKTaX, HAYUHBIX TPAHTAX, CTYICHYECKUX KOHKypCaXx.

66-85 6a/1;10B BBHICTABIISIETCS TIOCTYIAIONIEMY B aCUPAHTYPY 3a MPABHIBHBIC W JIOCTATOYHO
MOJTHBIC OTBETHI Ha BOIPOCHI 9K3aMEHAIMOHHOTO OHMJIETa, KOTOPhIE HE COACPIKAT IPyOBIX ONIMOOK U
HETOYHOCTEH B TPAKTOBKE OCHOBHBIX TMOHATHI M KaTErOPHii, HO B IPOIECCE OTBETAa BO3ZHUKIIH
OTIpeIeIICHHBIC 3aTPyTHEHHSI TPU OTBETE Ha JIOTIOJIHUTEIIbHBIC BOMPOCHI YICHOB SK3aMEHAI[HOHHON
KOMHUCCHUH. DK3aMEHYEMbI MOKA3bIBAE€T JOCTATOYHBIM YPOBEHb 3HAHWU B Mpenesiax OCHOBHOTO
MaTepualia; yCBOWJI JIUTEPaTypy, PEKOMEHIOBAaHHYI0 B IPOrpaMMe; CIIOCOOCH OOBSCHHUTH
B3aMMOCBSI3b OCHOBHBIX TIOHSTHI TIPU JOIMOJHUTEIBHBIX BOIpOCax dK3aMeHaropa. Jlomyckaer
HECYIIIECTBEHHBIC MOTPEIIHOCTH B OTBEeTaX. B xoje coOeceqoBaHUsI YCTAHABIMBACTCS BBICOKAs
CTENEHb IOATOTOBJICHHOCTH MMOCTYMAIONIETO B ACIHUPAHTYPy K MPOBEACHUIO CAMOCTOSTEIBHBIX
HAyYHBIX HCCIICJIOBAaHMI 10 BBIOPAHHOW HAy4YHOW CIICIUAIILHOCTH M MOTHBHUPOBAHHOCTH K
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MIOATOTOBKE KaHAWJATCKOW OUCCEPTAlMM B IEPUOJ OCBOEHHUS MPOrpamMMbl acCIMpPAaHTYphl U €€
3alluTe.

50-65 6a/1510B BBICTABISETCA MOCTYHAIOIIEMY B aCIIHUPAHTYPY IPU HEJOCTATOYHO MOJIHOM U
000CHOBaHHOM OTBETE Ha BOIIPOCHI 3K3aMEHAI[MOHHOT0 OWjieTa U MPU BOSHUKHOBEHUU CEPbE3HBIX
3aTpyJHEHUI IPU OTBETE HA JONOJHMUTEIbHBIE BOIPOCHI YIEHOB 3K3aMEHALIMOHHOM KOMHCCHM.
DK3aMeHyeMblil MOKa3bIBa€T 3HAHMSI OCHOBHOI'O MaTepuaja B MUHUMAJIbHOM O0bEME, 3HaKOM C
JINTEPATYPOM, PEKOMEHJIOBAHHOM IporpamMmoil. JlOMmycKaeT CyIIEeCTBEHHbIE IOTPEIIHOCTH B
OTBETax, HO O00JIagaeT HEeOOXOJWMBIMHM 3HAHMSIMH JUIsI HUX YCTPaHEHHUs IOJl PYKOBOJCTBOM
sK3aMeHaTtopa. B xone coOecenoBaHWs YCTaHABIMBACTCS HU3Kas CTEMEHb IOJATOTOBICHHOCTH
MOCTYHAIOUIETO B aCMHUPAHTYPY K MPOBEACHUIO CAMOCTOSITENIbHBIX HAYYHBIX HUCCIIEIOBaHUH (B TOM
Yrcie Ha OCHOBAaHMM aHAJM3a MPEICTABICHHBIX MHIUBUAYAJIbHBIX IOCTIIKEHHI) 1O BBHIOpaHHON
Hay4YHOU CHEIUaJIbHOCTH; MOTHBALMS K IOATOTOBKE KaHAUJATCKOM JUCCEpPTalMd B IEPUOJ
OCBOEHUS IIPOrPaMMBbl aCIIUPAHTYPbl HU3Kasl UM COBCEM OTCYTCTBYET

0-49 6aJ/uI0B BBHICTABISETCSA B ClIy4ae OTCYTCTBHS HEOOXOAMMBIX ISl OTBETa Ha BOMPOCHI
9K3aMEHALIMOHHOTO OMJIeTa TEOPETUUYECKUX U MPAKTUUECKUX 3HAHUH. DK3aMEHYEMbI 110Ka3bIBAET
mpoOesbl B 3HAHUSX OCHOBHOI'O MaTepHalia, IOMyCKaeT MPUHLIHUITHANIbHBIE OIIMOKH B OTBETAX, HE
3HAKOM C pEKOMEHJOBAaHHOHN JIMTEpaTypoil, HE MOXET HCHPAaBUTh [OIMYIIEHHbIE OIIUOKU
CaMOCTOATEIIBHO.

OcHoBHAasl ¥ JONOJHUTEIbHAS Jurepartypa

OcHoBHas JIMTEpPaTypa
1. Jlanpay JI. [1., Jludpmun E. M. Mexanuka. — M3nanue 5-e, crepeorunnoe. — M.:
®dusmaraut, 2004. — 224 c. — («Teopetuueckas pusukay, Tom I). — ISBN 5-9221-0055-6.
2. Jlanpay JI. [1., Jludmun E. M. Teopus nons. — M3nanue §8-e, crepeoTunHoe. — M.:
®mmariut, 2012. — 536 c. — («Teopernueckas ¢pusukay, Tom II). — ISBN 5-9221-0056-4.
3. Jlanpay JI. J1., JIudpummn E. M. KBanToBas MexaHuka (HEpeJIATUBUCTCKAs TEOPUs). —
Wznanue 6-e, ucnpasiennoe. — M.: @uzmariur, 2004. — 800 c. — («Teopetnueckas Gpusnkay,
tom II). — ISBN 5-9221-0530-2.
4. bepecreuxuii B. b., JIupmmn E. M., ITutaesckuii JI. I1. Teopetnueckas pusuka. —

W3nanue 4-e, ucnpasnennoe. — M.: @uszmatiur, 2002. — T. IV. KBanToBast snekTpoAHaAMUKA.
— 720 ¢. — ISBN 5-9221-0058-0.

o. Jlanpay JI. J1., JIupumn E. M. Cratuctuueckas pusuka. Yacts 1. — M3znanue 5-e. — M.:
®duszmaraur, 2005. — 616 c. — («Teopetnueckas gusukay, Tom V). — ISBN 5-9221-0054-8.

6. Jlanpay JI. [1., Jludmun E. M. I'naponunamuka. — M3nanue 6-e. — M.: duzmariur,
2015. — 728 c. — (Teopernueckas ¢pusuka, T. VI). — ISBN 978-5-9221-1625-1.

7. Janpay JI. J1., Jludpmmun E. M. Teopus ynpyroctu. — M3nanue 5-e, crepeoTunHoe. —
M.: ®uzmatnut, 2007. — 259 c. — (Teopetnueckas pusuka, T. VII). — ISBN 5-9221-0122-6.

8. Jangay JI. J1., Jlupmm E. M. DnexkrpoanHamMuka CIIOmHbIX cpefl. — M3nanue 4-¢,

crepeorunHoe. — M.: @usmatiurt, 2005. — 656 c. — («Teoperndeckas puzukan, Tom VIII). —
ISBN 5-9221-0123-4.

9. JInpmmn E. M., Iluraesckuii JI. I1. Cratuctuueckas gusuka. Yacts 2. Teopus
KOHJIEHCUPOBAHHOTO cocTosiHusl. — M.: ®uzmatiut, 2004. — 496 c. — («Teopernueckas
¢buzukay, Tom [X).

10. Jludpmmn E. M., [Turaesckuii JI. I1. ®uzndeckas kuaetnka. — u3a. 2. — M.: ®usmatiur,
2007. — 536 c. — («Teoperuueckas pusukay, Tom X). — 3000 3x3. — ISBN 978-5-9221-0125-7.

JlomoJIHuTeIbHAS JIUTEpaTypa
1. B.I'. Jlesuu «Kypc Teopetnueckoii ¢pusukm», T. 1,2, M.: Hayka, 2009.
2. A.C. JlaBbiioB "KBantoBast mexanuka". M.: Hayka, 2003. 10.
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