BEJIOPYCCKHUM rOCYJAPCTBEHHBIII YHUBEPCUTET

DakyJbTeT NPUKJIATHOU MATEMATUKH M HH(POPMATHKH

Kadeapa BpIYHuCIUTEIBHON MATEMATUKHI

AHHOTAaIUS K JUINIOMHON paboTe
«MoaeaupoBaHue BJIUSTHUSI BHEIIHUX T0JIeH HA JJIEKTPOHHbIE COCTOSIHMS B

ABYXbAMHOM IMOTCHIIUAJIE»

Kopnes Erop Buktoposuu

Hayunslii pykoBoaurens — crapimui npenojgasarens bI'Y OIIMU
JleBuyk E. A.

Munuck, 2025



AHHOTALIUSA

Hunnomnas paboma, 29 cmpanuy, 5 mabauy, 4 urnocmpayuu, 33 gopmyst, 5
UCTNOYHUKOS.

Kniouesvie  cnosa: BOJIHOBAA  @OVYHKIMA, SHEPIETUYECKOE
[TPOCTPAHCTBO, CTAILIMOHAPHOE VYPABHEHUE [HPEJIUHIEPA,
JIBYXBIAMHBI TTOTEHIIMAJI, BAPHWAILIMOHHBIM METOJ] PUTIIA,
OJIHOPOIHOE OJSJIEKTPUYECKOE IIOJIE, OJHOPOJIHOE MAI'HUTHOE
[TOJIE, CUMMETPUYHBIN I[TOTEHIMAJIL, ACHUMMETPUYHBIN
[TOTEHIIHNAJL

Obvexmom uccredosanus s61semcs craimoHapHoe ypaBHeHnue Illpemgunrepa,
OJTHOPOJTHOE DJIEKTPUUECKOE T0JIE, OJJHOPOTHOE MATHUTHOE TIOJIE.

Ilpeomemom uccrnedosanuss se6isemcsi BapuAlMOHHBIA MeTon Putma s
MOJIOKHUTEIBHO OMPEICICHHBIX OTIEPATOPOB.

Llenvio pabomwvl sAensemcs MOACIUPOBAHWE BIWSHUS BHENIHUX TMOJEH Ha
DHEPTEeTUYECKOE COCTOSHUE AIEKTPOHA.

Memooamu uccredosanusi s61810mMcs  BapHAIMOHHBIM  MeTon Purtna s
TIOJIOKHUTEIIBHO OTPEICTICHHBIX OTIEPAaTOPOB.

Tlonyuenuvie pezyiomamol u ux HOBU3HA. TIPOU3BEICHA MMOCTAHOBKA 3a/1auu JIJIs
HanOoJIee MOKa3aTeNIbHBIX CIIy4aeB BHEITHUX TOJIEH, a TaK)Ke MTOCTAaHOBKA 3a/1auu 0e3
BIIUSHUS BHEITHUX IT0JICH, a TaK)Ke YCTAaHOBJICHA HETPOTHBOPEUNBOCTH IMTOCTAHOBOK
3a/lad 0 OTHOIICHHIO K (PU3WYECKUM CBOWCTBaAM CHCTeMBI. bblT ucciemnoBan
BapUAIMOHHBIA MeToJ PuTia, a Takke OCOOCHHOCTH €ro TPUMEHCHHS TIO0
OTHONICHUIO K (PU3UIECKOM 3a/1aue HAXOKICHUS SHEPTHH JIEKTPOHA B COOTBETCTBUU
co cranmoHapHbiM ypaBHeHueM lllpenunrepa. boin pazobpan ammapaT onepaTopoB
rIbOepTOBa TPOCTPAHCTBA M CBEJCHWE IIOCTABJICHHOW 3aJadyd K OTBICKAHUIO
MUHAMyMa (YHKIIMOHAJA YXK€ JHEPreTHYeCKOro MPOCTpaHCTBA. bbuia Hammcana
mporpamMma, peaqu3yiollas —BapuUalMOHHBIN  MmeTon Purtma s pemeHus

CTallMOHAapHOTO ypaBHeHus [lIpenuHrepa ¢ IByXbIMHBIM OTEHIUAIIOM.



Hocmoeepnocms ~ mamepuanos u  pe3yibmamos  OUNJIOMHOU  pabomubi.
WCIIOJIb30BAaHHBIE MaTepUaabl W PE3yJbTaThl JUIJIOMHOW pPabOTHI  SBISIIOTCS
JIOCTOBEpHBIMU. PaboTa BHITIOJIHEHA CAaMOCTOSITENBHO.

Obracmvio  803MONCHO20 NPAKMUYECKO20 NPUMEHEHUsT s81AI0mcs  o0bIe

CUCTCMbI MUKPOYPOBH:A, PCAJIU3YIOITUC I[BYX’bHMHHﬁ IIOTCHOHUAJI.



AHATALBIA

Hvinnomnas npaya, 29 cmaponax, 5 mabniy, 4 intocmpayseti, 33 gopmynvl, 5
KDbIHIY.

Kniouasvia  cnosvi: XBAJIEBAA  ®YHKIbIA, OHEPI'ETBIYHAE
[IPACTOPY, CTAIIBIIHAPHAE PAYHAHHE HIPOJ/3IHI'EPA, JIBYX'SIMHBI
ITATOHILIBISUI, BAPBIALBIMHBI  METAJl  PBITIA, AJIHAPOJHAE
DJIEKTPBIYHAE ITOJIE, AIHAPOJAHAE MATHITHAE TIOJIE, CIMETPBIYHBI
[MTATOHUBIAJ, ACIMETPBIYHbBI I[TATOHIBIAJIL.

Ab'exmam Oacnedasannsa 3'aynseyya craupisiHapHae payHanHe llpomsinrepa,
aJIHApOJHAC JIEKTPhIYHAE IT0JIC, aJTHAPOTHAC MarHiTHAE TOJIe.

Ilpaomemam oOacnedasanns 3'synseyya BapbIAUBIAHBEI MeTan PeiToa mms
CTAHOYYaBBbI3HAYAHBIX arieparapay.

Mbsmau oacneoeannsa 3'aynseyya MaadIABaHHE YIUIBIBY 3HEMIHIX Nalnéy Ha
HHEPreThIYHbBI CTaH JIEKTPOHA.

Memaodam oOacneoasanus 3'aynseyya BapbIUbIAHBEL  MeTan Peitoa  aos
CTaHOYYaBbI3HAYAHBIX ariepaTapay.

Ampoimaneiss eviniki 1 Ix Hasl3na. TpaBea3eHa IacTaHOYKA 3amadbl IS
HaMOOJIbII MaKa3ajJbHbIX BBIMAJKAY 3HELIHIX MajiEy, a TakcaMa MacTaHOYKa 3aJaubl
0e3 yIUIbIBY 3HEIIHIX Manéy, a Takcama YCTaHOYJIeHa HECYIIpIWIiBaCIh MACTAHOBAK
3a7lad 'y aJHOCIHaX Ja (i314HBIX YyJiacIiBaclsiX CICTAMbL. bBbIy naciienaBaHbl
BapBIALIBIMHBI MeTaa PrITIa, a Takcama acabyiBacIii Aro IPsIMSHEHHS ¥ aJIHOCIHAX J1a
¢131yHail  3amaubl  3HAXOJDKAHHS  SHEPril  JJIEKTpoHAa Y aAmaBedgHacull ca
ctaupisiHapHbiM payHanHeM lllponsinrepa. bely pazaOpanbl anapaT amneparapay
ritbOepTaBail pacToOphl 1 3BS3CHHE MACTayJICHAW 3a/1aubl J1a aAlIyKaHHS MIHIMyMY
GyHKIBITHATY YKO JHEpreThIYHara MpacTopbl. beima HamicaHa mparpama, siKas
plalli3ye BapbIALBIAHBI MeTaa PhITIA A7 BBIPAIDHHS CTallbISHApHAra payHaHHS
[Ipomzinrepa 3 NBYX'SIMHBIM TATIHIIBISIIAM.

HHacmaeepnacyvb mamapwisanay i 6bIHIKAY ObINJIOMHAL Npaybl. BHIKAPHICTAHBIA
MaTAPBISIIBI 1 BBIHIKI IBITUIOMHAN Tparibl 3'yIIstoniia nakiaaaeimi. [Ipaia Beikanana

caMacTOMHA.



Bobnacyvio macuvivaca npakmoeiunaca npulMAHeHHA 3'ynsoyya  MOOBIA

CICTAMBI MIKpay3pOYHSI, SIKisl pIaTi3yIOlb IBYX SIMHBI TATIHIIBISI.



ANNOTATION

Diploma work, 29 pages, 5 tables,4 illustrations, 33 formulas, 5sources.

Keywords: WAVE FUNCTION, ENERGY SPACE, STATIONARY
SCHRODINGER EQUATION, TWO-WELL POTENTIAL, RITZ VARIATIONAL
METHOD, HOMOGENEOUS ELECTRIC FIELD, HOMOGENEOUS MAGNETIC
FIELD, SYMMETRIC POTENTIAL, ASYMMETRIC POTENTIAL.

The object of the research is the stationary Schrodinger equation, a
homogeneous electric field, and a homogeneous magnetic field.

The subject of the research is the Ritz variational method for positively defined
operators.

The purpose of the research is to model the effect of external fields on the
energy state of an electron.

Method of research is the Ritz variational method for positively defined
operators.

The results of the work and their novelty: the problem was formulated for the
most illustrative cases of external fields, as well as the problem was formulated
without the influence of external fields, and the consistency of the problem
statements with respect to the physical properties of the system was established. The
Ritz variational method was investigated, as well as the specifics of its application to
the physical problem of finding the energy of an electron in accordance with the
stationary Schrodinger equation. The apparatus of the Hilbert space operators was
dismantled and the task was reduced to finding the minimum functional of the energy
space. A program was written that implements the Ritz variational method for solving
the stationary Schrodinger equation with a two-well potential.

Authenticity of the materials and results of the diploma work: the materials used
and the results of the work are reliable. The work was done independently.

Recommendations on the usage: the field of possible practical application is any

micro-level systems that realize a two-dimensional potential.



