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ITosicHuTe/ILHAS 3aMMCKa
[IporpaMma  AMCUMIUIMHBI ~ COCTaBlI€HA B COOTBETCTBHH  C DenepanbHbIMA
rOCYIapCTBEHHBIMH TPEGOBAHUAMM K CTPYKTYpE IIPOrpaMM MOATOTOBKM HAYYHBIX U Hay4HoO-
MEJarornyeckKHX KaapoB B acCMHPaHType (AABIOHKTYpE), YCIOBHAM HX DealM3allH, CpoKaMm
OCBOCHHMs ITHX MPOTPaMM € YYETOM pa3InuHbIX (OPM 00yUeHHUS, 00Pa30BaTEIbHBIX TEXHOTOTHIA
U 0COOEHHOCTEl OTIEeIbHBIX KATErOpHil aclHpaHTOB (aLIOHKTOB), YTBEPIKACHHBIX IMPUKA30M
MunucTepeTBa HayKH U BbIciiero oopasosanus PO ot 20.10.2021 r. Ne 951,

Ilesmn 1 323248 BCTYNHTEIBHOI0 HCNILITAHHS

Heas BCTYNMTEILHOIO MCNBITAHAS — ONPEACTHTH YPOBEHb TEOPETHYECKOW U
MPAKTUYCCKOM MMOATOTOBKM B 00IACTH TEOPETHUECKON (PU3HMKH.

3agauaMu BCTYNHTENTBHOTO UCIIBITAHHUS ABIISETCS ONpeIesIeHHE:

® CTEMEeHNW CHOPMUPOBAHHOCTH HAYUHBIX 3HAHWH IO OCHOBHBIM pas[elaM Kypca
TEOPETUYECKON (DU3UKH, TIPHMEHEHHsS MAaTeMaTHYeCKHX METOJOB Ul PElICHHS MPHKIAAHbIX
du3nyeckux 3amay;

® YMEHHs CBA3bIBATH OOLINE H YAaCTHBIE BONPOCH! (PU3HUECKOI HAYKH.

® VpOBH:A cB0OOIHOTO BIIAJICHUSI TOHATHUHHBIM anraparom, HeOGXOﬂHMbIM JJ1A
CaMOCTOATEIIBHOTO BOCIIPHSTHS, OCMEBICIIEHHA H YCBOCHHA 3HAHUW B 00JaCcTH (13“3“](1/1 H
MaTCMaTHKH.

TpeGoBanusi K ypoBHIO NOArOTOBKH, HEOGX0IHMOIi 1151 0CBOCHHS PO PAMMBI
H YCJIOBHSI KOHKYPCHOro oTdopa
[IpucTynas K BETYNHTEIbHBIM HCIILITAHUSAM a0HTYPHEHT, 10J17KeH

3name:
e O6uryio CTpKTYpy 1 Ga3HCHbIE 3EMEHTBI KOHKPETHBIX (PM3MUECKHX TEOPHIA:
e CTpyKTypy COBPEMEHHON TEOPETHUECCKOMN (PU3HKH B LIE]IOM;
e Haubonee oOmue NOHATHS, MPUHIMIIBI U 3aKOHBI TEOPETHYECKOH DH3UKH;

Vyems:

e IlpuMeHATH (PU3UYECKHE TIPHHIIMIIBI H 3aKOHBI IIPH aHATH3E KOHKPETHBIX (PU3NUECKUX
IIPOLIECCOB U SABJICHU;

e Hcnone30BaTh CreNUaIN3UPOBAHHBIE 3HAHUS B 00J1aCTH GU3HKH 171 OCBOCHHUS!
npoGHILHBIX PU3UYECKHX THCITHILINH;

Braoems:
e [loHaTuiiHbIM QH3HUECKHM arapaToM;
e MerogamMu MateMaTHuecKoi GpU3MKHU;
e [lpodeccronanbHBIMI 3HAHUSMH IS aHAIM3A B CHHTE3a PU3HYECKON HHPOPMAIIMH.

CDopma BCTYIIHTECJAbHOTO HCIIBITAHHA
.HHLI&_. JKCJIArOIIHE OCBOHTL MporpaMMmy IMOArNOTOBKH HAay4YHO-INEIarori4eCKUX KalpoB B

AaCIIMPaHTYpeE 110 JaHHOMY HallpaBJICHHIO, JOJIKHBI l'[pOﬁTH BCTYIIHUTEC/IbHOC HCIIBITAHHE B d)opme
YCTHOI'O BK3aMcHa.



INEPEYEHb

Bonpocos Ha BCTYNHTEILHOM YK3aMeHe B aCIIHPAHTYPY
A1 HanpasJjeHus noaAroToBkH 03.06.01 ®usuka n actpoHOMHA
no npopuaro 1.3.3 «Teopernyeckasn ¢pusuka»

I KBAHTOBASI MEXAHUKA
1.1. OcHOBHBIE TONOKEHUS KBAaHTOBOW MeXaHMKH. COCTOSHHE MHKPOCHCTEMBI W BOJIHOBas
Gynxums. [Ipunuun HeonpeaeneHHocTH. [IpUHIMI CyNEepIO3HIIHH.
1.2. CoOcTBeHHBIE 3HA4YeHUS M COOCTBEHHBbIC (YHKUMH (U3NUECKHX BeTUYHH. JIUCKPETHBIH W
HEMPEPBIBHBIN CHEKTP COOCTBEHHBIX 3HaueHHi. HopMmupoBka coOcTBeHHBIX (DYHKLMH, MOJIHAS
CHCTEMA OPTOHOPMUPOBAHHBIX (YHKIIHA.
1.3. Cpennee 3Hauenne (QU3MUECKOH BENWYMHBI M OMNpEJEIeHHE Oneparopa. IPMHUTOBBI
onepatopsl. CioxkeHHe 0 yMHOKeHHE onepaTopoB. OnepaTtopsl H 0THOBPEMEHHAsA H3MEPHMOCTh
(H3HUECKUX BETHYHH.
1.4. O0001menHe pe3yIbTaToB AHCKPETHOrO CIIEKTpa Ha HenpepbiBHbIA. HopMupoBKa Ha jienbTa-
¢dynkuuto Jlupaka. Bonnopas yHkuus B f-npecrasnenuy.
1.5. IlpenenbHelii epexo K KIaccH4ecKoil Mexanuke. BomHOBas QyHKIUS U U3MEPEHHS.
1.6. T'amunbronnan. Jluddepenuuposanue onepatopoB no BpemeHu. CralMoHapHbIE
COCTOSIHHUS.
1.7. Marpuunble 51€MEHTbl, WX 3aBHCHMOCTH OT BPEMEHH H YacTOTa MEPEXoja MExIy
coctostiussMM n U m. JluddepeHunpoBanre Mo BpeMEHH H MPABUIO YMHOKEHHMs MAaTpHIL.
HopmupoBka 1 AnaroHanbHbIH BH/T YHEPIHH.
1.8. l"aii3eHOeproBekoe NpecTaBIeHHe ONepaTopoB. Marpuiia MioTHOCTH.
1.9. Oneparop umnyibca. Ero cobctBeHHble GYHKIME ¥ COOCTBEHHBIE 3HaYeHHs. Pasjoxenue
BOJIHOBOH (PYHKIMHU 1O cOOCTBEHHBIM (DYHKIIMSAM MMITYJIbCA.
1.10. CooTHoLIEHHS HEONPEAEIEHHOCTH.
1.11. Vpasuenue llpemunrepa. [le-OpoiiseBckas aniHa BONHBI YacTuibl. Cynepnosunus BoJH
ne bpoitns. [110THOCT MOTOKA BEPOSTHOCTH.
1.12. JInneitublii ocuuistop.
1.13. MomeHnT wummyabca, npaBuia KommyTtauud. COOCTBEHHbIE 3HAYEHHS M COOCTBEHHBIE
(GyHkuuu MomeHTa. YeTHOCTH cocTosiHUs. Cll0)KEeHHE MOMEHTOB.
1.14. Cnun. Oneparop cnuna. CriHOBBIE BOJIHOBBIE GyHKIMH (CIIHHOPHI).
1.15. OOmme cBoiicTBa OAHOMEpHOro JBWkKeHHA. [loTeHimanbHas sMa. J[BUKeHHE B
onHopoaHoM noJie. KoadduuueHt npoxoxaeHus.
1.16. JlBmxenne B ueHTpalbHO-cumMeTpuuHom mnosie. Cepudeckue BosHblL. PaznoxeHue
M10cKoH BoJHbL [lagenune yactuibl Ha LeHTp. JIBHIKEHHE B KYJIOHOBOM IOJIE.
1.17. Teopust BO3MYILEHHI: CTallMOHAPHAS TEOPHs, CEKYJIIpHOE ypaBHeHue. Meton PuTia.
1.18. Teopus Bo3MyILeHHUIT: HEeCTalMOHAPHAS TEOPHSs. BOPHOBCKOE NMpUOIMIKEHHE.
1.19. Kpasuxiaccuueckoe npuOmmkeHre B kBaHTOBO#H Mexanuke, BKB pemenune. 'pannunbie
YCJIOBHS B KBa3HKJIacCHUYECKOM cityuae. [IpaBuio kBanToBanus bopa-3ommepdernba.
1.20.  ToxIecTBEHHOCTb YACTHI: NPHHIMI  HEPa3JIMYAMOCTH  OJMHAKOBBIX  YACTHIL.
ToxnecTBenHOCT wacTHL: OOMEHHOE B3aUMOJEHCTBHE M CHMMETPHUSl [0 OTHOIIEHHIO K
NIEPECTAHOBKAM.
1.21. Atom. CocrostHue 97leKTpOHOB artoma. YpoBHM 9Hepruu. (CaMOCOrnacoBaHHOE
noje. Ypapuenne Tomaca-Oepmu. ToHkas cTpykTypa TOMHBIX ypoBHei. Ilepuoanueckas
cucrema Menzeneena.

II TEOPUA ITOJIA

2.1. Bapsaa B 37€KTPOMArHUTHOM moJic. 4-MOTCHUMAN M YPAaBHEHUA [JBMIKCHMs 3apsja B 10JIC.
KannOpoBoyHas MHBapHAHTHOCTb.



2.2, llocrosHHOE 51€KTPOMarHMTHOE moje. J[BIKEHHE B MOCTOSHHOM  OJHOPOIHOM
3JIEKTPUYECKOM MoJie. J[BHKEHHE B MOCTOSIHHOM OJHOPOJHOM MarHWTHOM ToJe. JIBHikeHHe B
MOCTOSIHHOM OJTHOPOJHOM 3JIEKTPOMArHHTHOM IOJIE.

2.3. Tensop asnektpomaruutHoro mois. IIpeoGpasosanns Jlopenua s nons. VMHBapHaHTbI
IoJs.

2.4. YpaBHeHHs 3J1eKTpOMarHuTHOro 1oJs. [lepsas napa ypasHennii Makcsena. JleficTBue s
JIEKTPOMArHUTHOTO 10JIs. 4-BEKTOP TOKa. Y paBHEHUE HEMPEPBIBHOCTH.

2.5. Bropas mapa ypasnenuii Makcseria. [lnotHocts ¥ moTok sueprum. TeHszop >Hepruu-
UMITyJIbCa. TeH30p SHEepruM-HMITyJbCca 3JIEKTPOMATHHTHOTO I10JIS M MAaKpOCKONMHYECKHX TellL.
Teopema Bupmana.

2.6. 3akon Kynoma wu teopema [I'aycca. DiektpoctaTMyeckas oSHeprus 3apsaoB. Ilosne
paBHOMEPHO JBHIKYIIErocs 3apsaa. J[BUkeHHe B KyJIOHOBOM T0JIE.

2.7. unonbHbIt MOMEHT. MyJIbTHITONBHEIE MOMEHTBL. CHCTEMA 3apsA10B BO BHEIIHEM MOJIE.

2.8. Iocrosunoe maruutHOE mose. MaruutHbiii MomeHT. Teopema Jlapmopa.

2.9. DnextpomaruuTHble BONMHBL BosHOBoe ypaBHenue. Ilnockas 31eKTpOMarHHTHAs BOJIHA B
OHOPOJIHOH M H30TPOINHOH cpene. MoHoXpoMaTHuecKas IUIOCKas BojHa. CriekrpaibHoe
pazoKeHHe.

2.10. Tlone mBHXKYyIMXCS 3apsl0B. 3arasablBaiollie noTeHumMasl. Ilotennuanst Jluenapa —
Buxepra. CnekrpaiibHOe pa3ioxeHue 3ana3/bBalouX MOTEHIIHAIOB.

2.11. Mi3nydenue >1eKTpoMarHUTHLIX BosH. [loie, co3naBaeMoe cueTeMoi 3aps10B Ha GOMBIINX
paccrosHusAX. JlunonbHoe u3ydeHne. MarHUTHO-MIONBHOE M KBAAPYIOILHOE H3TyUEHHS.
2.12.  ]Jlpuxkenne uyacTHLbl B  TIPaBHTAUMOHHOM mojie. Metpuka. KoBapuanTtHOe
mudepernmposanne. Cumsois Kpucropderns. JlelicTsue Ul YacTHIIBI B TPaBUTAIIHOHHOM
noJe.

2.13. YpaBHeHus TpaBUTALIHOHHOTO 110151, TeH30p KpuBH3HLL JlelicTBHE U1 IPaBUTALHOHHOTO
nons. Tensop sHeprun-ummysnca. Y pasHenus DHHIITEHHA.

2.14. lleHTpaibHO-CHMMETPHYHOE  TpaBHTALMOHHOE mose. Merpuka  IlIBapummmnbia.
["'paBuTalIMOHHBIN KOJLIATIC.

2.15. Habmonaembie ¢ dexter OTO (rpaBUTalMOHHOE KPacHOE CMEIIEHHE, OTKIOHCHHE JTyda
CBETa, 33/ICpIKKa CUI'HAJIA, [TPELECCHs THPOCKOIA, PeLecCHs OpOHT IIaHET).

2.16. PensaruBuctckas kocmosorust. OTKpbITasi, 3aKpbiTast U MI0cKas Moje/u. 3akon XaG6a.
Paciupenne Beenennodf Ha paamanMOHHO-IOMHHHPOBAHHOM, MBUIEBMAHOW M BaKyyM-
JOMHHUPOBAHHOH CTAJIHsX.

2.17. ®usnyeckue Tmpomecchl B paHHed BceeneHHoil. 3akanka HeWTpunO. [lepBHUHbIIT
HyKJIeOCHHTe3. PekoMOuHAaIMs, peIUKTOBBIE (DOTOHBLL.

III CTATUCTHYECKAS ®U3UKA
3.1. OcHOBHbBIC NPHHIHMIBI CTATHCTHKH: (ha30BOE MPOCTPAHCTBO; (PYHKIHSA CTATHCTHYECKOTO
pacrpeaciacHud; NoJACUCTEMA; OCHOBHAY 3a/1a4ya CTATUCTHKH.
3.2. CratucTiyeckas He3aBHCHMOCTb. Teopema 00 OTHOCHTENBHON (IYKTYAlMH (H3MUYECKHX
BeuuuH. Teopema JInyBuiuisa o coxpaneHuu hpazoBoro oobema.
3.3. Marpuua njaoTHOCTH B KOOPJIMHATHOM M SHEPreTHYeCKOM npejicTaBieHun. CTaTHCTHYECKOE
pacnpeseseHue B KBAHTOBOH CTaTHCTHKE. DHTPOIIHS B KBAHTOBOM cTaTuCTHKE. CTATHCTHYECKUH
BEC MAKPOCKOIHUYECKOTO COCTOSHUS TOJCHCTEMBI H €€ SHTPOIIHS.
3.4. Ponp BpeMeHM B oOmpeneNeHHH OSHTponuH. OU3MYECKMI CMBICT SHTPONUH. 3aKOH
BO3pPACTaHHS SHTPOITHH.
3.5. MHuKpOKaHOHHYECKOE pacipejeiieHue. AJUIMTHBHBIE WHTErpaibl  JBHKCHHS H
CTaTHCTHYCCKME CBOHCTBA 3aMKHYTOH cucTeMbl. DYHKIMS pacrpejeseHust Ui 3aMKHYTOM
CHCTeMbI -- MHMKPOKaHOHWYECKOoe  pacnpezeneHue. HerosiHoe (4acTHYHOE) paBHOBECHE
CHCTEMBIL. MakpoCKOMHUYeCcKoe COCTOSIHHE CHCTEMBI. DProJHUeCKHe CUCTEMBI.
3.6. Pacnpenenenue ['ub0ca — kaHoHHYecKoe pacrpeneienne. Pacnpenenenuss Makcenna B
JIEKAPTOBBIX U KPHBOJIMHEHHBIX KOOPIHHATAX.



3.7. Pacnipenienienne BepOSTHOCTEN IS OCHMILIATOPA.

3.8. CobosHas sHeprus B pacnpejeenun ['u66ca. CTaTHCTHUECKAS CyMMa H CTATHCTHUCCKHUIA
unrerpan. Pacnpenenenne ['uG6ca ans Bpam@momuxes Ted. bBonblioe  KAHOHHYECKOE
pacrpeeneHue.

3.9. TepmoauHamuyeckas TeOpHst BO3MYILEHHIA.

3.10. Pacnpenenenne BosnbliMana B KBaHTOBOW M KJaccHyeckoil craTucTuke. CTOJNKHOBEHHE
Monekyn. HepaBHoBecHbili maeanbnblii ras. H-teopema Bombimana. CBoGoaHas 5Heprus
00IBIIMAHOBCKOTO H/IEAILHOTO Ta3a.

3.11. YpaBHeHHe COCTOSHUS MACATBHOTO ra3a. MieanbHblit ra3 ¢ MOCTOSHHOMN TEMI0eMKOCTHIO.
3aKoH paBHOpacHpeie/icHUs.

3.12. Pacnpenenenne ®epmu u bose. HepaBuosecusie dpepmu- n Goze-raspl. depmu- 1 6o3e-
rasbl JIEMEHTAPHBIX YACTHII.

3.13. BbIposkieHHbIH 51€KTPOHHBIH ra3. TemmoeMKOCTh BBIPOXKICHHOTO JIEKTPOHHOIO rasa.
PengaruBucTcKuil BBIPOMK/CHHBIN SIE€KTPOHHBIHN ra3. BelpokneHHbIi 603e-ra3.

3.14. Yepnoe wuzmyuenue. Pacripenenenune u Qopmyna Ilnanka. ®opmyna Panes-JDxunca.
®opmysta Buna 1 3akoH cMellieHus. 3akoH Boabimana.

3.15. OTKIOHEHHE Ta30B OT HIEAILHOCTH. Pa3loiKeHHEe MO CTENeHsAM ILUIOTHOCTH. BbIBOj
(opmynbl ypaBHenust Ban-nep-Baabca.

3.16. Pacnipenenenne I"aycca. Pacnipesienienne I"aycca st HECKOTBKHX BETHUHH.

3.17. ®uykTyalus OCHOBHBIX TEPMOIMHAMHYECKHX BelMuHH., ONYKTyalllH B HICATLHOM Trase.
OyKTyalust SHEPIUK YepHOTo H3iydeHus. DIyKTyaunu B pacTBOpax.

3.18. ®opmymna [Tyaccona. Ee BeiBo U3 pacnipenenenus ['u66ca.

3.19. Merton koppensiMoHHBIX (yHKUMHA. [IpocTpaHcTBeHHas Koppensuus (IyKTyaruii
m0tHOCTH. Koppenauus (iayKryaunii IIOTHOCTH B BHIPOKIECHHOM rase.

IV MATEMATHYECKHWE METObI ®U3UKHU
4.1. Teopus dynkimii KOMIIEKCHOTO TIepeMeHHOro. TeopHs BHIYETOB U €€ MPUIOKEHHS.
4.2. YpasHenus matematuueckoi ¢pusukn. Knaccudukauns anpdepeHuuanbubx ypaBHeHH I ¢
YaCTHBIMU NIPOM3BOAHLIMHU. Y paBHEHHUS THIEPOOIHUYECKOTr0, MapaboInIecKoro u
SJUTHIITHYECKOTO TUIIOB. MeTO/1bI UX PEeLICHHIA.
4.3. Cneunansubie Gyukunn (Jlexanapa, Beccesns, smiunTuueckde, rHIepreoMeTpUUecKHe,
ramMmma-(QyHKIHH).
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JIuer cornacopanus IporpaMMel BCTYITHTEJIbHBIX JK3aMEHOB B ACITHPAHTYpY

IIporpamMma BEeTYNHTEILHBIX IK3AMEHOB B ACHHPAHTYPY
Cocrasurean: C.B. Yepson — Yabsinosek: Yal'IlV, 2023. - 6 c.

[IporpaMma  OMCUMIUIMHBI  COCTAaBlI€HA B COOTBETCTBHH  C DenepanbHBIMH
FOCYapCTBCHHLIMA TPEOOBAHHUSMH K CTPYKTYpE TPOrPaMM MOATOTOBKM HAYYHBIX M HAyYHO-
NICIarornyeckKHX KajapoB B acMUPaHType (aAbIOHKTYpE), YCIOBHAM WX pealM3alMH, CPOKaMm
OCBOCHHUA STHX IIPOTPaMM C YUETOM pPa3inyHbIX GOpM 00yueHHs, 00pa30BaATEIbHBIX TEXHOIOMHH
H 0COOEHHOCTEH OTIENBbHBIX KaTeropHit acHHUPaHTOB (ABIOHKTOB), YTBEPXKICHHBIX MPHKA30M
MuHHKCTEPCTBA HAyKH U BhICIIero obpasosanus PD ot 20.10.2021 r. Ne 951.

CocraBuTens paboyeil mporpamMmpl

npodeccop. npodeccop. A.¢h.-M. H. C.B. Yeppon
(Q0IIICHOCHTL, YUeHOe 36anue, CmeneHs) (noonuice) (H.0O. ©amunus)

Pabouas nporpamma ogo6pena Ha 3aceanuy kadeapbl DU3NKH H TEXHHYECKUX AHCIUIIIHH
[potokon Ne 7/ ot « 24 » LY. 2023 r.

Paboyast mnporpaMma yTBepKIeHa Ha 3aceJaHHWM YYEHOTO coBeTa (aKyJibTeTa (U3MKO-
MaTeMaTHYECKOro U TEXHOJIOTHYECKOTI0 00pa3oBaHusl
IIpotokon Ne 4~ o1 « L6 » ALl 2023 r.

IIpencenarens yuyenoro cosera (akyabTeTa

« cjé » ALLeel -~ 2023 1. "L

E.M. I'pomosa
(H.0. Davunus)

COI'JTACOBAHO:

Hauaneuux OITHIIK gé; / A.H. KyBunnora

(noonuce) (H.0. Damunus)




