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1. Ilesin ocBOeHUsI AUCHHUIIIMHBI

enpro ocBoeHns qucHMILIMHBI «HENTpUHO-3IEKTPOHHBIE IPOLECCH B 3aMArHUYEHHOMN
I1a3Me» SBJSIETCS TMPHOOpPETeHHE CTYJACHTaMHU JOMOJHUTEIbHBIX 3HAHMH M YMEHHMH IO
HCCIEOBAaHUIO IIPOLIECCOB C Y4YacTHEM OJJIEMEHTApHBIX YacTUILl B YCIOBHAX aKTHBHOU
acTpouznuecko cpebl — B 3aMarHU4eHHOH T1a3Me.

2. Mecto aucunminnbl B ctpykrype OII marucrparypsl
Jucnunnuna «HenTpuHO-3JIeKTpOHHBIE IPOLECCH B 3aMarHMYEHHOM IIa3Me» SIBIISETCA
(baxyIbTaTUBHOM JUCHUIUINHOM.

JucuunnmHaa  «HEWTpUHO-2IE€KTpOHHBIE  IIPOLIECCHl B 3aMarHU4YEHHOW  ILIa3Me»
OpefHa3HayeHa Uil 3aKkpelvieHWs 3HaHWM M YMEHHH, NPHOOPETeHHBIX MpH H3YyYCHUU
JucuuInHel «KBaHTOBBIE MPOLIECCHI BO BHENIHEN aKTHMBHOM Cpelle», HaXOIUTCSA HA MEPEIHEM
Kpae (pyHIaMEeHTaIbHBIX HAyYHBIX UCCIIEJOBAHUI B TEOPUH 3JIEMEHTAPHBIX YACTHUI] U OTKPHIBAET
HIMPOKUE BO3MOKHOCTH B MPHIIOKEHNUHN (DPU3UKH YACTHI] K aCTPOPHU3UKE U KOCMOJIOTHH.

Jlist oBiIaieHUs TaHHOM JUCLUIUIMHOW CTYJECHTBI JOJKHBI 3HaTh OCHOBBI AUCLUIUIMH LIUKJIA
«Teopernueckass  Qu3uka»,  TUCHUIUIMHBL  «MeToabpl ~ MaTeMaTH4ecKol  (UBHKHY,
«/lomonHuTENbHBIE TJIaBBl MaTeMaTHuecKo ¢u3ukn», «KBaHTOBas »IEKTPOAMHAMHKAY,
«PaauanuoHHbIe TONPABKHU U TEOPHS IEPEHOPMUPOBOK.

3. [lnanupyemble  pe3yabTaTbl O00y4YeHMsI 1O JMCUMILIMHE, COOTHECEHHble €
IVIAHNPYeMbIMH pe3yabTaTamMu ocBoeHusi OIl marucrpatypsbi

[Ipouecc u3yueHus: TMCUUILUIMHBI HAIllpaBiieH Ha (POPMHUPOBAHUE CIIEIYIOIINX 3JIEMEHTOB
komrnereHuid B cootBercTBUU ¢ ®I'OC BO, OIl BO u npuobpeTeHus: CleayoUmx 3HaHWM,
YMEHHM, HaBBIKOB U (MJIHM) OIbITA JI€ATEIbHOCTH:

dopmupyemas HNupukarop IlepeyeHb MJIAHUPYEMBIX Pe3yJbLTATOB
KOMIIeTEHIIUA TOCTHIKEeHHUSA o0yueHust
(xox u KOMIIETEHIIHH

¢opmyupoBKa) (ko v GopMyJIHPOBKA)
IIpodeccnonaibHble KOMIETEHITHA

K-1 NA-IIK-1_1 3HaTh

Criocoben 3HaEeT TEOPETUUECKUE TEOPETUYECKUNA METOI ONTUCAHUS OCLIMIUISIIINI
OCYIIECTBIISTH METO/JIBI TPOBEJCHUS U HEHTPUHO B BaKyyMe U B CPEJIe; YCIOBUE
Hay4YHO- aHaJIN3a HayYHBIX CIJIBHOM 3aMarHMYE€HHOCTH 3JIEKTPOH-
UCCIIEZIOBATENbCKY | MCCIENOBAaHHUN MO3UTPOHHOM I1a3Mbl; PYHKIIMU pacTpeneneH s
10 JESTEIBHOCTD 110 9JIEKTPOHOB U IMO3UTPOHOB IIIA3MBI.

pPELICHUIO YMmerb

KOMIUIEKCHBIX BBIYHCIIATH JOTIOJIHUTENBHYIO 3HEPTUI0 HEUTPHUHO
(byHIaMeHTaIbHbIX B QJIEKTPOH-TIO3UTPOHHOM IJIa3Me;

3a1a4 QU3UKU (dhopmynupoBath ypasHenue Ipénunrepa mis

HEUTPUHO C ONPEAECIEHHBIMU apoOMaTaMU B
BAaKyyMe€ U B IUIa3Me; IPOBOJUTh
KUHEMATUYECKUW aHaIU3 HEUTPUHO-
3JIEKTPOHHBIX MPOLIECCOB B CUJIbHOM MarHUTHOM
TI0JIe; OTIPENIENSITh 00JIaCTH HHTETPUPOBAHUS TTO
HAMITYJIbCHOMY IIPOCTPAHCTBY KOHEUHBIX YACTHIL.
Baanern HaBbIKAMU
peunenus ypaBuenus Llpénunrepa ans HeUTpUHO
C OIpeAeNIEHHBIMU apOMaTaMu B BaKyyMe U B
IJ1a3M€; UHTETPUPOBAHUS 10 UMITYJIbCHOMY
MPOCTPAHCTBY YaCTHUL B CHLIIBHOM MarHUTHOM
noJe.




4. O0beM, CTPYKTYpPA U CO/iepPKAHME TN CHUIITTHHbBI

O6H_Ia5[ TPYAOCMKOCTb JUCHHUIITIMHBI COCTABJIACT 2 3a4CTHBIC CIAWHUIIDI, 72 aKaJl. gaca.

Ne Tembl (pa3aenbl) C Bujabl yueOHBIX 3aHSTHIH, DopMbI TEKYyLLETr0
n/n AUCHUTLIHHBI, e BKJIIOYASI CAMOCTOAITEILHYI0 | KOHTPOJISI yCIIeBAeMOCTH
UX cojiep:KaHue M pa6oTy CTy/1eHTOB,
ec U X TPY/I0EMKOCTh ®dopMa NPoMeKyTOYHOIH
T (B akageMHYeCKHX 4acax) aTTecTAlMHU
p (no cemecmpam)
KonTakTHas padora
JIe ap J1a KO a caM
Kol | ak | 60 [ HC | TT | OcTO
nun TH pa yia cC ATCI
(S TO bT Ta bHas
CK | pH | am | 1w pab
nue bI 404 OH oTa
(S H
bI
(5]
uc
II
BbIT
aH
W1
1 |Ocumiisiuuu HEUTPUHO B 4 4 8 1 8 Zamanus it
BaKyyMe U B cpeJie CaMOCTOSITEIIBHON PabOTHI
2 |HelitpuHHOE pOXKACHHE 4 6 12 2 14 Samanus g
3NEKTPOH-IO3UTPOHHOMI CaMOCTOSITETTHHON pabOTHI
Tapbl B CUJIBHOM MarHUTHOM
noJsie
3 |HelTpuHO-31EKTPOHHbBIE 4 2 4 1 4 Samanus mid
MPOIIECCHI B 3aMarHU4eHHOM CaMOCTOSATEITLHOM pabOTHI
TIa3Me
4 03| 57 3auer
Bcero 3a 4 cemectp 12 | 24 4 10,3 31,7
Bcero 12 | 24 4 103 31,7
Conep:xanue pa3ie/ioB IUCHUIIHHBI:

l. Ocumansiuun HelTPpHHO B BakyymMe H B cpene. OCIWIUISALUA HEUTPUHO B BAKyyMe.
DO} PexTUBHBI TaMUIBTOHUAH CHCTEMBI U3 JBYX HEHTPHUHO C Pa3IUYHBIMU MacCaMH.
CmemuBanue HeiTpuHo. Pemienuss ypaBHenuss Ipémunrepa s HEUTpUHO C
onpeAcnEHHbIMU  apoMaramu. JlnumHa ocuwusinuid.  BeposTHOCTH U3MEHEHUs U
coxpaHeHus apomara. OCHWUISIIMM HEUTPUHO B cpene. JlomogHuTenbHass SHEPrus
HEUTPHHO B 3JIEKTPOH-TIO3UTPOHHOM Tu1a3Me. D(PPeKTUBHBIN raMUIIBTOHUAH CHCTEMBI U3
JIBYX HEHUTPUHO C pa3IMYHBIMM MaccaMu B 1ia3me. Pemenus ypaBHenust llpénunrepa
JUIL HEUTPUHO C OINpeleN€HHBIMM apoMaTraMH B IU1a3Me. Pe3oHaHCHOE ycuileHHe
MEPEXO0/I0B B CPEJE C IEPEMEHHOM TIIOTHOCTBIO.

2. HeiiTpunHoe poKaeHHe 3JeKTPOH-MO3MTPOHHOM Napbl B CHJILHOM MATHHTHOM

noJie. Oneparop 3JIEKTPOH-TO3UTPOHHOTO TOJIS B MPEJENie CHIBHOIO MarHUTHOTO MOJIS
(ocHoBHOU ypoBeHb Jlanaay). bucnuHOpHBIE aMIUTUTYIBI BKJIAJIOB C MOJOXKUTEIBLHON U
OTPULIATEIILHON OHEPIUSAMHU. AMiuryaa HEUTPUHHOTO poxnaeHus
JIEKTPOH-TIO3UTPOHHON Tapbl B CHUJIBHOM MAarHUTHOM mojse. MHTerpupoBaHue 10



UMITYJIbCHOMY TPOCTPAHCTBY 3JEKTPOH-NO3UTPOHHON mapbl. OnpezneneHue 00JIACTH
HMMITYyJIbCOB KOHEUHOTO HeWTpuHO. MHTerpupoBaHue Mo HUMIYJIbCHOMY IHPOCTPAHCTBY
KOHEYHOT'O HEMTPHUHO.

3. HelATpMHO-3JIEKTPOHHBIE NPOLECCHl B 3aMArHHYEHHOM ILIasMe. YCIIOBUE CHIIBHOM
3aMarHMYE€HHOCTH  DJIEKTPOH-NIO3UTPOHHOM  TuiasMbl.  KuHemaTmyeckuid — aHamu3
HEUTPUHO-3JIEKTPOHHBIX IPOLIECCOB B IICEBAOEBKINAOBOM runepmiaockoctu (0,3)
UMIYJBCHOTO  MpocTpaHcTBa. OOMacTM  MHTETPUPOBAHUS O  UMITYJIbCHOMY
IPOCTPAHCTBY KOHEYHOTO HEUTPUHO [l  PA3NIMYHBIX  HEHUTPUHO-3JIEKTPOHHBIX
npoueccoB. @DYHKIUM pacHpeAcsieHHs] JJIEKTPOHOB M IO3UTPOHOB IIIA3Mbl, HX
WHBApUAHTHBIN BUJ. Pacuer BeposATHOCTH NpoLecca HEUTPUHHOIO POKICHUS 3JIEKTPOH-
MO3UTPOHHOM mapbl. PacyeT BepOATHOCTH MpoILiecca pacCesiHUSI HEUTPUHO Ha AJIEKTPOHAX
n  nosuTpoHax. Pacuer  BeposATHOCTM  Ipoliecca  HEHTPUHHOIO  3axBaTa
3JIEKTPOH-TIO3UTPOHHON Tapbl. [loiHas BEpOSATHOCTH B3aUMOJCHUCTBUS HEUTPUHO C
3aMarHM4E€HHOMU JIEKTPOH-TIO3UTPOHHOM IIa3MOM.

5. O6pa3oBare/ibHbIE TEXHOJOTHH, B TOM 4YHCJ€ TE€XHOJOTHH JIEKTPOHHOIO O0Y4YeHHUS M
JUCTAHIIMOHHBIEC Oﬁpa?.OBaTeJ]I)HI)Ie TEXHOJOI'MHd, HCIO0JIb3yE€MbIC IIPpH OCYIIECCTBJICHHU
00pa3oBaTeILHOTO MpoIecca Mo AUCHUILINHE

B nporecce 00ydeHuMst UCTIONIB3YIOTCS CISAYIOMNE 00pa30BaTEIbHBIC TEXHOJIOTHH:

BBoanasi JiekumMs — Ja€T MEpBOE IIEJIOCTHOE TMPEACTaBICHUE O JUCLHUIUIMHE U
OPUEHTHUPYET CTYJICHTa B CHUCTEME W3Y4YeHHUs NaHHOW MUCHUIUIMHBI. CTYIEHTHI 3HAKOMSTCS C
HA3HA4YCHUEM U 3aJa4yaMu Kypca, €ro pOJILIO n MECTOM B CHCTEMCEC y‘IC6HLIX JOUCLUIIJINH U B
CHUCTEME TOATOTOBKM B IesioM. JlaeTcsi KpaTkuii 0030p Kypca, MCTOPHUS Pa3BUTHS HAyKHd W
HpaKTI/IKI/I, JOCTHXXCHHUA B 3TOI>'I cq)epe, HNMCHA N3BCCTHBIX yquHx, n3jararTcia HepCHeKTI/IBHLIC
HampaBjieHUs1 ucciaenoBaHuid. Ha 3Toll  JeKuuMM  BBICKA3bIBAIOTCS  METOAUYECKHE U
OpraHu3allMOHHBIE OCOOCHHOCTH pabOThl B paMKax JaHHOW TUCHMIUIMHBL, a TaKKe JaeTcs
aHaJIM3 PEKOMEHyeMO Y4eOHO-METOANYECKOM JINTEepaTyphI.

AxkageMuyeckas JeKIUs ¢ IJIeMeHTaMH JieKIMH-0eceabl — II0CIICA0BATCIIFHOS H3JI0-
JKEHHWE MaTepHalia, OCYIIECTBISIEMOE MPEUMYIIIECTBEHHO B BHJE MOHOJIOTA IPENOoaaBaTels.
DNeMEeHThl JIeKIIMU-Oece bl 00eCNeunBal0T KOHTAKT MPENoJaBaTeNsi ¢ ayAUTOpHEH, dYTO
MO3BOJISIET TPHBJICKATh BHUMAaHHE CTYJEHTOB K HanWOoJiee BaXKHBIM TeMaM JUCIUTUIMHBI,
aKTUBHO BOBJEKAaTb MX B Y4eOHBIH MpolecC, KOHTPOJIUPOBATH TEMI H3JIOKEHUS Y4eOHOTro
MaTepI/IaJ'Ia B 3aBUCUMOCTHU OT ypOBHSI €ro BOCHpI/ISITI/IH.

IIpakTH4Yeckoe 3aHsITHE — 3aHITHE, MOCBAILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M
HaBBIKOB I10 3a1<penneHmo HOJ'Iy‘-IeHHBIX Ha JICKOUHN 3HaHHﬁ.

KoHcynbTauum — BHUA Y4YeOHBIX 3aHATUH, SBISIOMUNACS OJHOW W3 (QOpPM KOHTPOISL
CaMOCTOSITEIbBHOM ~ paboOThl  CTyneHTOB. Ha KoOHCympTanmusax 10 Tpochk0e  CTYACHTOB
paccMmaTpuBalOTCS Hauboyiee CIIOKHBIE MOMEHTHI MPU OCBOCHMHM MaTepuana JUCIUTLIINHBI,
npenonaBaTem) OTBCYACT Ha BOHpOCLI CTy,)IeHTOB, KOTOpLIe BO3HUKAKOT Y HUX B npouecce
CaMOCTOSITENILHOM pabOTHI.

6. Ilepeyenb JMIEH3MOHHOTO M (WJHM) CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPaMMHOIO
olecrieyeHusl, HMCNOJb3YyeMOro IPH OCYLIECTBJIEHUM O00pPa30BATeJILHOIO Ipolecca o
AUCHHUILINHE

B mpouecce ocymiectBieHuss 0o0pa3oBaTeNbHOTO  Mpollecca IO JAUCHUIUIMHE
UCIIOJIB3YIOTCS:

Ui (hopMHpOBaHUS MATEPUAIIOB JJIsl TEKYILErO0 KOHTPOJISI YCIEBAEMOCTH U MPOBEACHUS
IPOMEKYTOUHON aTTecTaluu, 11 OPMUPOBAHUS METOIUUYECKUX MAaTEPUANIOB 10 AUCIUILINHE:

- nporpammbl Microsoft Office;

- u3narenbckas cuctema LaTeX;

- Adobe Acrobat Reader.



7. IlepeyeHb CcOBpeMEHHBIX MNPO(eCcCHOHANBHBIX 0a3 JAaHHBIX W HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX NPH OCYLeCTBJICHUH 00pa30BaTeIbHOIO NMpolecca 1no
JUCHUIIMHE (IPU He00XO0AUMOCTH)
B mpomecce ocymectBieHus — 00pa3oBaTENBHOrO — Mpolecca IO JTUCHUIUIMHE
HCIIONB3YOTCS:
1.  ABromarusupoBaHHas OuOnmuoreyHo-uH(PopmarmonHas cuctema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php
2. Hayunas 6ubnuoteka Ha caiite www.poiskknig.ru
3. Hayunas sHuukionenus Ha caifre http://elementy.ru/physics
4. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU Ha caiite http://elibrary.ru/

8. IlepeyeHr OCHOBHOWI W  [IONMOJIHUTEJBbHOH  y4eOHOM JHTepaTypbl, pecypcoB
HH(pOPMALMOHHO-TEJIEKOMMYHUKAUMOHHO ceTH  «UHTepHeT», HEO0XOAMMBIX /s
OCBOCHUSA THCUHILIMHBI

a) OCHOBHAsI JIMTEPATypa
1. Kysnenos A.B., MuxeeB H.B. Dnektpocnalsie mpoiieccsl BO BHEIIHEW aKTUBHOM cpejie:
MoHorpadus. Apocnasis: Apl'Y, 2010.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100730.pdf
0) 1OMOJIHUTEIbHASA JIUTEepaTypa
1. bepecreukuii B. b., JIupmun E. M., ITutraesckuii JI. I1. Teopetnueckas pusuka:
yueOHoe mocobue. B 10 1. T. 4. KBanTtoBas snextpoannamuka . M.: ®uzmarnut, 2006.
716 c.
http://www.lib.uniyar.ac.ru/opac/bk _cat_card.php?rec_id=914351&cat cd=YARSU
2. boromo6os H. H., llupkos /. B. Beenenne B Teoprto KBAaHTOBAHHBIX MOJIEH. M.:
Hayxa, 1984. 600 c.
http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec id=299849&cat cd=YARSU

9. MaTepnajbHO-TeXHH4YecKasi 0a3a, Heo0XoaUMAast /ISl OCYIeCTBICHHA 00Pa30BATEJILHOIO
npouecca no AUCHHILINHE

MarepuanbHO-TexHHUYECKasi 0a3a, He0OX0oAUMAas JJIsl OCYIIECTBICHUSI 00pa30BaTEILHOIO
npolecca 1o AUCUUIUIMHE BKJIIOYAeT B CBOM COCTAB ClielMalbHbIE TOMELICHHUS:

- yueOHbIe ayIMTOPHHU ISl IPOBEICHUS 3aHATUH JIGKLIMOHHOTO THUIIA;

- yueOHbIE ayAUTOPUH JJIs IPOBECHUS MPAKTUUECKUX 3aHATHH (CEMUHApPOB);

- yueOHble ayIMTOPUHU ISl IPOBEICHHsI IPYMIOBBIX U MHAWBUIYAIbHBIX KOHCYJIbTAlUN;

- yueOHbIE ayAMTOPUM JUISI TPOBEACHMSI TEKYLIETO KOHTPOJIL M TMPOMEXKYTOUHOU
aTTecTaluu;

- IOMEIIEHHUS U1l CAaMOCTOSTEIbHON paboThI;

- IOMEUICHUsT M XpaHeHHs U NPO(QUIAKTHYECKOrO OOCITYKUBAHUS TEXHUYECKUX
CpencTB O0y4YeHHUS.

ITomereHuss A caMOCTOSITEILHON pabOThl 00YYarOIIMXCS OCHAIIEHbl KOMIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIIOUEHUsl K ceTh «VMHTepHeT» M obecrneueHueMm Joctyna K
3JIEKTPOHHON MH(OpMaLmoHHO-00pa3oBaTesbHOM cpene Apl'Y.

ABTOD:
[Tpodeccop kabenps A.B. Ky3Hernos
TeopeTHYecKoi (PU3UKH, 1.(.-M.H.
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IIpunioxenne Nel k paboueil nporpaMme AUCHHUIIMHBI
«HelTpHHO-2JIEKTPOHHBIE NIPOLECCHI B 3aMATrHUYECHHOM IJ1a3Me»

DoH/I OLICHOYHBIX CPEACTB
AJISI MPOBEACHUA TEKYILETI0O KOHTPOJIA YCIIEBAEMOCTH
U IPOMEKYTOYHOH ATTECTALUH CTYAEHTOB
mo AMCIMIIJINHE

1. Tunosble KOHTPOJIbHBIC 3a/I1aHUS 1 UHBIC MaTE€pHUaJbl,
HCMOJb3YyEMbIC B MIPOLECCE TCKYIIET0 KOHTPOJIA YCIIEBACMOCTH

3agaHus 1J1s1 CaMOCTOSITEIbHOM PadoThl
(Oanmuvie 3a0anus 8bINOIHAIOMCA CIMYOEHMOM CAMOCMOAMENLHO
u npenooagsamenem 8 0043amenbHOM NOPAOKe He NPOBEPSIOMCSL)

3aganus A8 caMocTosITe1bHOM padoTsl Ne 1

(O8]

7.

Ocuunsanuu HeUTpUHO B BakyyMme. D(PPEeKTHUBHBIM TaMUIBTOHHAH CHCTEMBI U3 JBYX
HEUTPHUHO C Pa3IMYHBIMH MacCamH.

CmemmBanue HeWtpuHo. Pemenus ypaBHenus Llpéaunrepa st HEHUTpPUHO C
onpeAenEéHHbIMU apoMaTamMu. JJIMHA OCIUIUISIIUNA.

BeposTHOCTH U3MEHEHNS U COXPAaHEHMSI apOMaTa.

Ocumwnsauuu HEUTpUHO B cpene. JlomosHUTENbHAs 3HEPIUs HEUTPUHO B DJIEKTPOH-
MIO3UTPOHHOU IIJIa3Me.

O} PexTuBHBIN raMUIBTOHUAH CHUCTEMbI U3 JBYX HEUTPHUHO C pa3IMYHbIMH MaccaMu B
miasMe.

Pewenns ypasuenus Illpénuurepa i HEUTPUHO C ONPENEIEHHBIMU apoOMaTaMU B
IIasMe.

Pe3onancHOE ycuiieHue nepexoioB B cpejie ¢ IEPEMEHHOM MIOTHOCTHIO.

3agaHus A9 caMoCTOsITeIbHON padoThl Ne 2

N
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10.
11.
12.

13

Omneparop 53JEKTPOH-NO3UTPOHHOIO TMOJSI B TpeAesie CUIbHOIO MAarHUTHOTO TOJIS
(ocHOBHOI ypoBeHb Jlannay). bucnuHopHble aMIUIUTYIbl BKJIQJOB C MOJOXKHUTEIbHON U
OTPULIATEIILHON YHEPTUSMH.

AMIUIUTY]a HEUTPUHHOTO POXKICHUS OJEKTPOH-TIO3UTPOHHOM Mapbl B CHJIBHOM
MarHUTHOM TIOJIE.

HuTerpupoBanue no UMITyJIbCHOMY IIPOCTPAHCTBY 3JIEKTPOH-NO3UTPOHHON Haphl.
Omnpenenenne 00J1aCTU UMITYJILCOB KOHEYHOTO HEUTPUHO.

WuTerpupoBanue 1o UMIyJIbCHOMY MPOCTPAHCTBY KOHEYHOTO HEHTPUHO.

VYcnoBue CUIIBHOW 3aMarHU4EHHOCTHU AJIEKTPOH-TTO3UTPOHHOM IIJIA3MBl.

Kunemarnueckuii aHaau3 HEHTPUHO-3JIEKTPOHHBIX IPOLECCOB B IICEBJIOEBKINAOBOM
runepruiockocTtH (0,3) UMITyIbCHOTO IPOCTPAHCTBA.

OO6nacTu MHTErpUPOBAHMS 110 MMITYJIBCHOMY IMPOCTPAHCTBY KOHEYHOIO HEUTPHUHO JUIS
Pa3IMYHBIX HEHTPUHO-DTIEKTPOHHBIX TPOIIECCOB.

@OyHKIUY paclpesieleHus SJIEKTPOHOB U MO3UTPOHOB TJIa3Mbl, UX UHBAPUAHTHBIN BUJL.
Pacuer BeposiTHOCTH TIpoIIecca HEUTPUHHOTO POKICHHS AIIEKTPOH-TIO3UTPOHHOH Taphl.
Pacuer BeposiTHOCTH Ipoliecca paccestHUsl HEMTPUHO Ha AJIEKTPOHAX U MO3UTPOHAX.
Pacuet BeposiTHOCTH mpoliecca HEUTPUHHOTO 3aXBaTa ANEKTPOH-TIO3UTPOHHOM Maphl.

. Ilonnas BEPOSATHOCTh B3aMOJIENCTBUS HEUTPUHO c 3aMarHu4eHHON



(O8]

=

10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.

3JIEKTPOH-TIO3UTPOHHOM IIa3MOM.
Cnucox BONpocoB M (/1K) 3aJaHMI VIS IPOBeeHNs] IPOMEKYTOYHOH aTTeCTAluN
Cnucox BONpPOCOB K 3a4eTy

Ocumuauuu HEUTpUHO B BakyyMme. D¢ (eKTUBHBIA TraMMIbTOHHAH CHCTEMBI U3 JBYX
HEWUTPHUHO C Pa3INYHBIMU MacCCaMHU.

CmemmBanue HeWrtpuHo. Pemenus ypasHenusa Illpéaunrepa i HEHUTpPUHO C
onpeAenEHHbIMU apoMaTtamMu. JJTMHA OCIIUIUISIIUNA.

BeposTHOCTH N3MEHEHUS U COXPAaHEHUS apoMara.

Ocmwnsuuu HeWTpUHO B cpene. JlomosHuTeNnbHas SHEPrUs HEUTPUHO B 3JIEKTPOH-
MIO3UTPOHHOU IIJIa3Me.

O} PexTUBHBIN raMUIBTOHUAH CHUCTEMbI U3 JBYX HEUTPUHO C pa3IMYHbIMH MaccaMu B
masMe.

Pewenns ypaBuenus Illpénuurepa st HEUTPUHO C ONPENEIEHHBIMM apoOMaTaMH B
masMe.

Pe3onancHOe ycuneHue nepexoaoB B Cpejie ¢ NEPEMEHHOM MIOTHOCTBIO.

Oneparop 3JI€KTPOH-NO3UTPOHHOIO MOJSI B MPEAENE CUIBHOIO MAarHUTHOIO IO
(ocHoBHOU ypoBeHb Jlanaay). bucnuHOpHBIE aMIITUTYIBI BKJIAJIOB C MOJOXKUTEIBHON U
OTPULIATEIILHON SHEPTUAMH.

AMIUINTYZla HEUTPUHHOTO POXACHUS DJIEKTPOH-NO3UTPOHHONM IHapsl B CHIJIBHOM
MarHuTHOM II0JIE.

HHTerpupoBanue 1o UMITyJIbCHOMY IIPOCTPAHCTBY IEKTPOH-ITO3UTPOHHOMU IApPHI.
Onpeznenenue 001aCTH UMITYJILCOB KOHEUHOT'O HEUTPHHO.

HHTerpupoBanue Mo UMITyJIbCHOMY IIPOCTPAHCTBY KOHEUYHOTO HEUTPHUHO.

VYcnoBue CUIBHON 3aMarHU4EHHOCTHU 3JIEKTPOH-IIO3UTPOHHOM I1JIa3MBl.

Kunematnyecknii aHaau3 HEHUTPUHO-IJIEKTPOHHBIX IPOLECCOB B IICEBIOCBKINIOBOU
runepmiiockocTy (0,3) UMITyJIbCHOTO TPOCTPAHCTBA.

O6nacTd MHTETPUPOBAHUS 1O UMITYJIbCHOMY MPOCTPAHCTBY KOHEYHOTO HEHUTPUHO JUIS
pPa3IUYHBIX HEUTPUHO-IIIEKTPOHHBIX IPOLECCOB.

DyHKINN pacnpereseHus JIEKTPOHOB U ITIO3UTPOHOB IUIA3Mbl, UX UHBAPUAHTHBIN BU/L.
Pacuer BeposTHOCTH ITpoLiecCa HEUTPUHHOTO POXKACHUS DIIEKTPOH-TIO3UTPOHHOM TapBbI.
Pacuer BeposTHOCTH Iponiecca paccestHusl HEUTPUHO Ha JIEKTPOHAX U MO3UTPOHAX.
Pacuet BepossTHOCTH mpoliecca HEUTPUHHOTO 3aXBaTa AIEKTPOH-TIO3UTPOHHOM MapBHl.
[Tonnas BEPOSATHOCTH B3aUMOJICUCTBUSA HEUTPUHO c 3aMarHU4E€HHON
3JIEKTPOH-TIO3UTPOHHOM TIa3MOM.

Onucanue npoueaypbl BLICTABJIEHUS OLleHKH

OneHka «3a4T€HO» BBICTABISIETCSl CTYACHTY, NPOSBUBIIEMY Ha MEpONPUATUU

IPOMEKYTOUHOM aTTeCTallK CIAEAYIOUINEe YMEHUS U HaBbIKU:

- CTyeHT mnpaBUIBHO (DOPMYyITUpPYET TOCTAaHOBKY 3ajlaud, OIpENeNsieT METOd ee

pelieHus, MPOBOAUT MPOCTEUIINI aHAIU3 MOJIyYEHHOTO pe3yJIbTaTa, B TOM YHCIIE, OMpeneiseT
T'PaHUIIBI €70 TPUMEHUMOCTH;

- CTYJIGHT BJIaZICCT HAaBBIKAMH IMPOBCACHHA CIIOXKHBIX BBIYHCIIEHUH moa pyKoBOJACTBOM

npenojaBaTessi, MOXET OOBSCHUTH IPOBEJACHHBIE BBIYHUCICHUSA, MOXET CaMOCTOSTEIbHO
BBITIOJIHUTH MPOCTEHINTNE BHIYUCICHUS, UCIIONB3YS amapar MaTeMaTHIeCKOH M TeOPETHIECKOU
bu3uKy;

- CTyneHT MOXET JiejaTh OIIMOKH, HO JOJDKEH MX HCHPABISITH CAMOCTOSITENIFHO TIOCTIe

JOITOJITHUTCIIBHBIX (HaBOI[SIIJ_[I/IX) BOITPOCOB MPCIIOgaBaTCIIA.



OneHka «HE 3auTEHO» BBICTABISETCS CTYAEHTY, IPOSIBUBIIEMY Ha MEPONPUATUI

HpOMe)KYTOIJHOI)'I aTTeCTallu YMCHUSA WU HABBIKH CIICAYIOIICTO YPOBHS:

CTyleHT He MOXKET BBIINOJIHHUTH IOCTAHOBKY 3aJlaud, HE MOXET ONpPENEeNIUTh METOJ €€
pelIeHNs ¥ MPOBECTH JJaXKe MPOCTEHIINNA aHAIN3 MTOIYYEHHOIO pe3yJbTaTa.

CTyneHT He MOXeT TMPOBECTH CaMOCTOATEIbHO Jake 0a30Bbl€ BBIYHMCICHHUS C
UCIIOJIb30BaHUEM armapara MaTeMaTHYeCKOW M TeopeTHYecKod (M3HMKHU, HE MOXKET
MOSICHUTH BBIYKCIICHUS, MPOBEJACHHbIE HA MPAKTUYECKUX 3aHATUAX O] PYKOBOJICTBOM
IIPENoaaBaTes.



IIpunioxenne Ne2 k padboueil nporpaMme AUCHHUIIIMHBI
«HelTpHHO-2JIEKTPOHHBIE NIPOLECCHI B 3aMATrHUYECHHOM IJ1a3Me»

MeToandecKkue YKazaHudA AJd CTYACHTOB IO OCBOCHUIO TUCHUIIJIUHDI

OcHoBHOW (opmoil yuebHOro mporecca o aucuuiuinHe «HeHTpuHO-3IeKTPOHHBIE
IponecCel B 3aMarHM4YeHHON IIIa3Me»  SBISIOTCS MPAKTUYCCKUC 3aHATHA, KOTOPLIC
IpeaBapsIOTCS COMYTCTBYIOUIMMHU JIEKIIMOHHBIMH 3aHATUSAMH. JTO CBA3aHO ¢ HEOOXOJIUMOCTBIO
(bOpMI/IpOBaHI/ISI HaBBIKOB CAaMOCTOSITEIBbHBIX BBEIYHCICHHH B KBaHTOBO TCOpHUU TIOJA IIpH
HaJINYUU BHEIIHEN aKTUBHOM Cpeapl.

21.]'[5{ YCIICMIHOTO OCBOCHHA AUCHHUILUIMHBI OYCHb BAXXKHO PCUHICHUC JOCTATOYHO 0O0JIBIIOTO
KOJIMYECTBA 3a]a4, KaK B ayJUTOPUHU, TaK U CAMOCTOSATEIbHO B KAUECTBE JOMAIIHUX 3aJaHHM.
[Ipumepsr pemieHuss 3amad  pa3OUparoTCs Ha JICKIUAX W MPAKTUYECKUX 3aHATHUAX, TPH
HEOOXOIMMOCTH 10 Hambosiee TPYIHBIM T€MaM IMPOBOASTCS JOMOJIHUTENIbHbBIE KOHCYJIbTALHH.
OcHoBHas OCJIb pCIICHUA 3aJad — IMOMOYb YCBOUTH MCETOJbI KBaHTOBOM TCOpHUU IIOJIA IIpH
HaJIMYMU BHEIIHEH aKTUBHOM cpenbl. s perienus Bcex 3a7ay He0OX0IUMO 3HATh U MOHUMATh
HGKHHOHHBIﬁ MarcpuaJl. HOSTOMY B TIIpOLECCEC MUBYUCHUA AOUCHUILUIMHBI PEKOMCHAYCTCA
peryJsipHoe IIOBTOPEHHE IIPONJEHHOTO JIEKLIHOHHOTO Marepuana. Marepuann,
3aKOHCIIEKTUPOBAHHBIA Ha JEKIUSAX, HEOOXOAMMO JoMa elle pa3 npopaldaTeiBaThb W IMpU
HEOOXOIMMOCTH JOMNOJHATh HMH(pOpMalMel, MOJYYEeHHOM Ha KOHCYJIbTALUAX, MPAKTHYECKUX
3aHATUAX WIK U3 y4eOHOW JTUTEpaTyphl.

bonbuioe BHMMaHUE JOKHO OBITh Y/AEICHO BBINOJIHEHHUIO JOMalIHed paboTel. B
Ka4yecTBE 3aJaHUi A CaMOCTOATENBbHOM pPabOThl J0Ma CTyAEHTaM Ipe/ularaiorcs 3aaadd,
aHAJIOTUYHBIE PAa300paHHBIM Ha JEKIUSAX M TNPAKTUUECKUX 3aHATUSAX WIM HEMHoOro oOosee
CJIOKHBIC, KOTOPBIC ABJIAIOTCA PE3YJILTATOM 06’I)GJII/IH€HI/I$I HECKOJBKHUX 0a30BBIX 3aaa4.

Jlisi MpoBEpKM M KOHTPOJSI YCBOEHHSI TEOPETUYECKOro Marepuana, MpUOOpPEeTEHHbIX
MPAKTUYCCKUX HABBIKOB pa60TI>I C KBAHTOBOIIOJICBBIM alIapaToM BO BHEITHEH aKTUBHOM cpeac B
TedeHue 00yueHHs IPOBOJATCS KOHCYIbTAMK (TP HEOOXO0AUMOCTH) 0 pa30opy 3adaHuil JUIs
CaMOCTOSITENIbHOM pabOThl, KOTOPBIE BHI3BAIIN 3aTPYIHEHMUS.

B koHIe M3yueHUs AMCLMILIMHBI CTYAEHTHI CIAIOT dK3aMEH. DK3aMEH IMPUHUMAETCS 10
3K3aMCHaIIlMOHHBIM 6I/IJ'I€TaM, Ka)KHBIfI M3 KOTOPBIX BKIIOYACT B ceos ABa TCOPCTHUYCCKUX
Bonpoca. Ha camocTosITenpHYI0 NOATOTOBKY K OK3aMEHY BBIAEISAETCS 3 [HA, BO BpeMs
MOATOTOBKH K 3K3aMEHY IIPEAYyCMOTPEHA IPYIIIOBAst KOHCYJIbTALHSL.

OcBouTb BOIIPOCHI, H3JIara€éMble B IPOLECCE H3YUEHUS AMCUUIUIMHBI «KBaHTOBBIE
IpOILIECChl BO BHEIIHEH AaKTHBHOM Cpele» CaMOCTOSITENbHO CTYAEHTY KpailHe CIO0XKHO. OTO
CBSI3aHO CO CIJIO)KHOCTBIO H3ydaeMoro Matepuana ¥ OosbliMM o0beMoM Kypca. IlosTomy
IMMOCCHICHNE BCEX ayJAUTOPHBIX 3aHATHHN SBISETCS COBCPUHICHHO HCO6XOI[I/IMBIM. bes YHOOPHBIX U
PETYJISPHBIX 3aHATUH B TEUEHHE CEMECTpa CaTh K3aMEH 10 UTOraM H3YyYeHUs TUCLUIUIMHBI
CTYJEHTY IIPaKTUYECKH HEBO3MOXKHO.



