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1. Heab u njaHupyeMble pe3yabTaThl 0CBOCHHSI JUCHUNIMHBI (MOIYJIs)

[{enpro OCBOEHUS TUCHUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:

I[IK-1 — CnocobeH mpoBOAWTH HAy4YHBIE HCCIIEIOBaHUS B BHIOpaHHON oOJacTu c
UCTIOJIb30BAHUEM COBPEMEHHBIX HSKCHEPUMEHTAIBHBIX W TEOPETHYECKHUX METOJIOB, a TaKKe
MH(OPMALIMOHHBIX TEXHOIOTH.

PesynpTaTramu 0CBOCHUS NUCHUIUIHHBI SIBISTFOTCS CIIEIYIONINE WHANKATOPHI JOCTHKCHUS
KOMIIETECHIINH:

NIIK-1.1 — Cobupaer M aHATU3UPYET HAYYHO-TEXHUYECKYI0 WH(POPMALHIO IO TeMe
uccieI0BaHusl, 0000111aeT HayYHbIE JaHHbIE B COOTBETCTBUHU C 3aJ]auaMU UCCIICIOBAHMUS.

NIIK-1.2 — YMeeT BBIACHATh W CHCTEMATU3UPOBATh OCHOBHBIC IIEIHM HCCICIOBAHUN B
BbIOpaHHOW oO0nacTu (U3MKU, U3BJICKaTh MH(OPMALMIO W3PA3IUYHBIX HCTOYHHUKOB, BKIIOYAs
MEPUOANYECKYIO TIeYaTh M AJICKTPOHHBIC KOMMYHUKAIIMH, TIPEJCTABIIATE €€ B IOHSITHOM BUJIC U
3(PEKTUBHO HUCIIOIH30BATH.

WIIK-1.3 Bnageer HaBbIKaMH aHAJTUTHUYECKOW mepepaboTKu MHQPOpPMALUU, TPOBEICHUS
HCCJIEIOBAHUM C TOMOUIBI0 COBPEMEHHOW ammaparypbl ¥ WHGOPMAIMOHHBIX TEXHOJIOTHUH,
0000mIeHNsT W TIPEJACTABICHUS PE3YJNbTAaTOB, NOJIYYCHHBIX B TIPOIECCE peIIeHUs 3aaad
HCCJICTOBAHMSI.

2. 3a7a4u 0CBOEHHS TUCIUNIUHBI

— OcBOUTh NOHATUHHBIN ammapaT M METOAbl KBAaHTOBOM AJIEKTPOJUHAMUKH C
HECTaOUJIbHBIM BaKyyMOM.

— HayuuTbhCcsi TpUMEHATh MOHSATUMHBIN anmapaT ¥ KBAaHTOBOW SJIEKTPOAMHAMUKH C
HECTaOMILHBIM BaKyyMOM JIJISl PELICHHUS TPAKTHYECKHUX 33124 MPO(HeCCHOHATLHON JeSITeTbHOCTH.

3. MecTo aucuuiuinHbl (MOYJas) B CTPYKType 00pa3oBaTe/ibHOI NPOrpaMMbl

Jucuunnuza otHocutes K bioky 1 «lucuunnuna (Moaynu) o Beidopy 1 (AB.1)».
JlMcuuIuinHa OTHOCUTCS K 4acTH 00pa30BaTeIbHOM MporpamMmsl, popMupyemoit
yYacTHHKaMH 00pa30BaTeNIbHBIX OTHOIICHUH, ITPpeIaraeTcsi 00y4aromumMcst Ha BBIOOD.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 10 AUCHHUIINHE
CemecTtp 2, 5K3aMeH.

5. Bxoanble TpeGoBaHMs AJIsl OCBOEHUS TUCUUIITUHBI

Jl5is ycTienrHoro OCBOCHUS JUCIUILTUHBI TPEOYIOTCS KOMIIETEHIINH, chopMHUpOBaHHBIE B
X0J1€ OCBOEHUSI 00pa30BaTENIbHBIX MIPOTPAMM MPEIIECTBYIONIETO YPOBHS 00pa3oBaHuUs.

Jlis  yCHemHoro OCBOEHHUS AUCHUIUIMHBI TpeOYIOTCS pe3ynbTaThl O0ydYeHHs IO
CIeNYIOIUM JUCHUIUIMHAM: MatemaTudyeckuii aHanu3, JIuHelHas anreOpa U aHAIUTHYECKas
reomerpus, Juddepenunansapsie ypaBHeHus, Metoasl marematudeckoil ¢usnku, KBantoBas
Teopus noJisi, KBaHTOBas ANEKTpOAUHAMUKA.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUMIIMHBI (MOTYJI51)

OO0mmas TpyA0eMKOCTh TUCIUTUIHHBI cocTaBisieT 3 3.¢., 108 vaca, u3 KOTOpHIX:
— nexnud: 16 u.;
— MpaKTU4ecKue 3ausaTus: 16 u.;
B TOM YHCJIE TIpaKTHYEeCKasi TOATOTOBKa: 16 4.
O6beM caMOoCTOATENbHOMN paboThI CTYI€HTA ONpeieNieH YUYEOHbBIM IJIaHOM.

8. Conep:xkaHue IMCUUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM
Tewma 1. Kaprnaa @appu 1 pokI€eHHE I1ap BHEITHUM ITOJIEM.

KpaTKOC COJACPIKAHUC TCMBI.



KBanTOBas syexkTpoaMHaMHKa ¢ BHEIIHUM mosieM. Kputnueckoe nosne. MaTEepnpeTanus
K9/l ¢ BHemnuM nonem. Kapruna ®appu. KBaHTOBaHHOE 3apsKEHHOE CIMHOPHOE IIOJIE BO
BHEIIHEM 3JIEKTPOMarHUTHOM ToJie. J[maronanu3sanus raMiuIbTOHHAHA B in- U out- 00JacTsX, in-
U out- BakyyMbl. INn- m out- cocrostHus wactull. JIuHeliHbIe KaHOHMYEKHE MPeoOpa3OBaHMUSL.
CoOcTBeHHBIE KaHOHWYECKHE TpeoOpa3oBanus. O0o00meHHas HOpMalibHas (opMa onepaTopoB
OTHOCHTEJIBHO in- ¥ out- BakyyMoB. CpeiHee YiCIo 3JIEKTPOHOB B JAHHOM KBAaHTOBOM COCTOSIHHH,
POXKICHHBIX U3 BaKyyMa BHEIIHUM I1OJIEM.

Tema 2. HecrarrionapHbie BHEIIHUE T10JIs1, HAPYLIAIONINE CTAOUIBHOCTD BaKyyMa.

KpaTKOG COJACPIKAHUE TEMBI.

VYpaBHeHue Jlupaka B HECTALlMOHAPHBIX MOJAX CTylneHYaroro tuma. KeaxpupoBanue
ypaBHeHus Jupaka. Onpenenenue in- u out- coctosHuil. Beipaskenue 11t auddepeHnnanbHoro
qucila PO>KJICHHBIX IIap BHEUIHUM I10J1eM. Poxk/ieHue nap B HECTallMOHAPHOM I10JI€ TUIa 3ayTepa.
Poxxnenne nmap T-MOCTOSHHBIM 3JEKTPUYECKUM IIOJIEM. Y HUBEPCAIBHOE MOBEACHUE BaKyyMHON
HECTaOUJIbHOCTU B MEIJIEHHO MEHSIOIIMXCSI CUIIbHBIX 3JIEKTPUUECKUX MOJISIX.

Tema 3. Tenzop sHeprun-umnyisca B KO/ ¢ cuinbHbIM nOJIEM.

Kpatkoe coneprxkanue TeMbl.

MartpuuHble 3JIeMEHTbl TEH30pa 3HEPruU-UMIyJbca B OOOOIIEHHOM IPEICTABICHUU
@appu. OnHONETIIEBBIE MAaTPUYHBIE JIEMEHTHI TEH30pa 3HEPTUU-UMITYJIbCA CIIMHOPHOTO MOJIS.
[IpencraBiaenus co6cTBEHHOro BpeMeHH Ui GyHKUMU ['puHa B T-IOCTOSIHHOM 3J1€KTPUYECKOM
nosie. CpelHuE TEH30pa SHEPTUU-UMITYJIbCA B T-IIOCTOSSHHOM 3JIEKTPUUYECKOM I10JI€.

9. Tekyuiuii KOHTPOJIb O AUCHUILINHE

Tekymnii KOHTPOJIb MO JUCHMIUIMHE OCYLIECTBIISIETCS IIyTEM KOHTPOJIS MOCEIaeMOCTH,
IMPOBCACHUA KOHTPOJBbHBIX pa60T, TCCTOB I10 JICKIIMOHHOMY MaTcpuaily u (bI/IKCI/IpyCTC}I B (I)OpMe
KOHTpOJII:HOﬁ TOYKHM HC MCHCC OJHOI0 pasa B CEMECTDP. OHCHO‘{HHC MaTcepHralibl TCKYIICTO
KOHTpOJIsI pa3meltiensl Ha caiite TT'Y B paznene «Mudopmarus 06 06pa3oBaTeabHOI MporpaMmmer
— https://www.tsu.ru/sveden/education/eduop/.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS IPOMEKYTOUYHOM aTTecTAlUH

JK3aMeH BO BTOPOM ceMecTpe IPOBOJUTCS B MHCbMEHHON (opme Mo Ouieram.
[TponomxurenpbHOCTB K3aMeHa 1,5 Jaca.

OneHoyHble MaTepUaibl ISl IPOBEAEHUS NMPOMEKYTOYHON aTTEeCTal[MM pa3MeEIIeHbl Ha
caire TI'Y B pasmene «Wudpopmamms o0  oOpa3oBaTenbHOW  mporpamme»  —
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOOAUYECKOE O0ecIeueHne

a) DJIEeKTPOHHBINA YUEOHBIN KypC MO AUCITUIUIMHE B SJIEKTPOHHOM yHUBepcuTeTe «Moodle»
— https://moodle.tsu.ru/course/view.php?id=32994

0) OrieHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTalluH I10
mucruromrae (https://www.tsu.ru/sveden/education/eduop/).

B) [lnan cemMuHapckux / MpakKTUUECKUX 3aHATHH 10 TUCHUIUIHHE.

Tema 1. Pemenue ypaBHeHus J[Mpaka B HECTAIMOHAPHOM 3JIEKTPUUYECKOM IIOJI€ THUIMA
CTYNEHbKH. BpIuncienne nHTErpajioB IBUKEHUS ypaBHEHHUs J(upaka. BerauciieHrne HOpMHAPOBKH
WH- ¥ ayT- COCTOSIHUM.

Tema 2. O6mee pemenne ypaHeHus Jupaka u Knetina-I'opgona s moteHnmnana Tuma
3ayrepa. OmnpeneneHue MH- U ayT- COCTOSHMM B MOTeHIMane Tuma 3ayrepa. MccinenoBanue
IIPEAEIIBHOrO ciydas cTyneHbku Kielina.

Tewma 3. Beruucnenue nuddepeHIantbHOro 9ucia posKIaroIuXcs map B MOTEHIHAIE THTIA
3aytepa. OCHOBHOM BKJIAJ] B TIOJIHOE YKCIIO pOXKAaronuxcs map. Pemenue ypasuenus [{upaxa mmst
MOCTOSIHHOTO OJTHOPOHOTO 3JIEKTPUUECKOTO MOJIS.
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12. Ilepeyenn yueOHoiIi JuTepaTypbl H pecypcoB cetu UHTepHeT

a) OCHOBHas JuTEparypa:

1. ®panxun E. C., 'mtman /. M., llIsapuman 1. M. KBanToBas 351eKTpoAMHAMUKA C
HecTa0MIbHBIM BakyyMoM. — 1991, —296 c.

2. Puryc B. W. KpantoBbie 3h(}EKTh B3aUMOACHCTBUSA 3JIEMEHTAPHBIX YaCTHUIl C
MHTEHCUBHBIM 3JIEKTpOoMarHUTHHIM mosieM //Tpyast ®Uan. —1979. — T. 111. — C. 5-151.
3. Tepnos 1. M., XKykosckuii B. Y., bopucos A. B. KBaHTOBbI€ ITPOIIECCHI B CUJIBHOM
BHEIIHEM I10JIe: YuebHoe nocodue. — MI'Y, 1989,

0) OMOSHKUTEIbHAS JIUTEPATYpa:

— Pomynkun C. I1., Jle6enp A. A. DPdexTsl KBAaHTOBOU IIEKTPOAMHAMUKH B CHIIBHBIX
HMMITYJIbCHBIX J1a3epHbIX noysix //K.: Hayk. Jlymka. — 2013.

— I'mtman 1. M., Trotun U. B. KanoHn4yeckoe KBaHTOBaHKE NOJIEH CO CBA3AMU. — Hayka.
I'n. pen. duz.-mart. our., 1986.

B) pecypcbl cetu HTepHET:

— Furry's theorem

https://en.wikipedia.org/wiki/Furry%27s_theorem
— Quantum Electrodynamics (QED)
https://www.youtube.com/watch?v=crfY2vzVMbl

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTH A

a) JIMOECH3UOHHOC 1 CB060I[HO pacupocCcTpaHiaACMOC IIPOrpaMMHOC O6CCH€‘I€HI/ICZ
— Microsoft Office Standart 2013 Russian: maker nporpamm. Britouaet npusioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office

Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);
— myOnuuHO nocTymnHble oOnaynbie TexHonoruu (Google Docs, SInaexkc auck u T.11.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTaJior Hayunoi O6ubamorexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynpsrant cryaenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHUYeCKOe odecreyeHme

AyauTtopun JUisl IPOBEICHUS 3aHATUHN JIEKIIMOHHOTO TUIIA.

Ayautopuu Uil TPOBEACHUS 3aHATHI CEMHHAPCKOTO THUIA, WHIUBUAYaIbHBIX U
TPYIIIOBBIX KOHCYJIBTANUN, TEKYIIErO KOHTPOJISA U TPOMEKYTOUHON aTTECTALUU.

[TomerieHust it caMOCTOSITENbHONW paboThI, OCHAIIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JIOCTyNoM K ceTH MHTepHeT, B 3JIeKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Aynuropun, 000pyJJOBaHHBIE COOTBETCTBYIOIIEH TEXHUKOU (B TOM YUCIE «AKTPY»), IUIs
peanu3anuy yueOHOro mporecca B CMEIaHHOM (hopMmarte.

15. Undopmauus o paspadboTunkax

Bbpees Anekcanap Uropesud, kanauaaT pu3nKo-MaTeMaTUYeCKUX HayK, JOLEHT Kadeapsl
teopernueckoit ¢puzuku @O HU TT'Y.


https://www.youtube.com/watch?v=crfY2vzVMbI
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

