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1. less U IaHUpPYeEMBbIe Pe3y/JIbTATHI OCBOCHHMS THCIUIIIHHBI (MOAYJIsI)

[enbro 0OCBOEHUS AUCUUIUINHBI SBJIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMIETEHITHI:

OIIK-2 Crioco0GeH MpoBOUTH HAyYHbIC UCCIEAOBAHUS (GU3HUECKUX OOBEKTOB, CUCTEM U
poLeccoB, 00pabaThIBaTh U MPEACTABISATH IKCIIEPUMEHTAIbHbBIE TaHHBIE.

IIK-1 CnocoGeH nUpOBOAUTH HAayYHBIE MCCIEOBAHUS B BBHIOpAaHHOH 0O0NacTH C
MCIIOJIb30BAHUEM COBPEMEHHBIX HKCIEPUMEHTAJIbHBIX M TEOPETHUYECKHUX METOIOB, a TaKkKe
UH(POPMALMOHHBIX TEXHOJIOTUH.

Pe3ynpTaTramu 0CcBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHAUKATOPHI JOCTHXKEHUS
KOMIIETEHLIH:

HNOIIK 2.2 AHanu3upyeT W HUHTEPHPETUPYET SKCHECPUMEHTAIBHBIE W TEOPETHUYECKUE
JTaHHbIE, MOJyYEHHbIE B XOJI¢ HAYYHOTO HCCIeNOBaHMsA, 0000IIaeT MOTy4YCHHBIE Pe3yJIbTaThl,
dbopMynrpyeT HayyHO 0OOCHOBAHHBIE BHIBOJBI IO PE3yJIbTaTaM MCCIIEI0BaHUS

UIIK 1.1 Cobupaer M aHaNM3UpyeT HAYYHO-TEXHHUYECKYIO HH(YOPMAIUIO IO TeMe
uccleI0BaHusl, 000011aeT HayyHble JaHHBIE B COOTBETCTBHUHU C 33JJa4aMU UCCIIEIOBAHUS

2. 3a1a4u OCBOEHHS JHCIMIIIMHBI

[TonmyunTe mnpencraBieHUs O COBPEMEHHBIX TEOPETUYECKHUX METOJAX HCCIEAOBAHUSA
(Gu3nUecKuX CBOWCTB TBEPJBIX TEJ, 30HHOM XapaKTepe 3JIEKTPOHHOIO CIEKTpa, KOJieOaTelbHbIX
COCTOSIHUSIX PEIIETKH, AIEKTPOH-(POHOHHOM B3aHMO/ICHCTBHH.

3. MecTo AucuMnIuHbI (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMmbl

Jucuumnnza otHocuTes K broky 1 «/lucuumimna (Moyin)».

JlucuuiuiiHa OTHOCUTCS K 4acTh 00pa3oBaTeNbHOW Mporpammsl, (GopMupyemon
yYaCTHHKaMU 00pa30BaTeNbHbIX OTHOIIEHUH, Ipe/ylaraeTcsi 00y4aronmmMcst Ha BbIOOD.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUHOM aTTECTALMYU MO TUCIUIITIUHE
[IIectoit cemecTp, 3K3aMeH.

5. BxoaHble TpeﬁoBaHPlﬂ AJIF OCBOCHUSA TUCHUIIJIMHBI
Z[J'ISI yCIICHIHOT'O OCBOCHUA NUCHUIIJIMHBI H€O6XO):[I/IMO 3HAaHHE OCHOB KBAaHTOBOM MEXaHMKH,
TEPMOANHAMHKHU U CTAaTHUCTHYCCKOU (1)I/ISI/IKI/I.

6. SI3bIK peaju3anun
Pycckuii

7. O0beM TMCHUNJIMHBI (MOIYJIfA)
OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI cocTaBisieT 3 3.¢., 108 yacoB, U3 KOTOPHIX:
— geknmu: 32 4u.;
— MPaKTHYECKUE 3aHATUS: 32 4.;
B Tom uuncne nmpaktTudeckas moAroToBka: 32 yaca.
O6beM caMOoCTOSTENbHOM paboThI CTyI€HTA OIpeieeH YUeOHbIM IJIaHOM.

8. Conep:xkaHue IMCUHUILNIMHBI (MOYJI51), CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. 3oHHas Teopus TBEPABIX TEIN.

VpaBuenne Hlpenunrepa g kpucramia. Anuabatudeckoe — NpHOIHMKEHHE.
OpnHoonextpoHHoe mnpubmmxenue. Merox Xaptpu-®oka. Teopema Kynmsaca. OOMeHHBIH
noTeHuuan, QepMu-abipka, JokanbHoe mnpubmmkenne Cmatepa. Teopema bioxa, cBoiicTBa



KBa3MBOJHOBOIO BeKTopa. ['panmunbie ycinoBusi bopHa-Kapmana. 30HHBIM — XapakTtep
HHEPreTHUECKOro crnekTpa. CBOWCTBA M CUMMETPHSI BOJIHOBBIX (DYHKITHH U SHEPTHil.

Tema 2. MeToasl pacuera 30HHOTO CIIEKTpPA.

[Tpubnmxenne myctoil pemerku. [Ipubmmkenue ci1abOCBA3aHHBIX JEKTPOHOB. MeTon
CUIIBHOM cBs3u. Merton ncepaonoreHuuana. Oynkuun BaHbe, uX CBONCTBA, 3KBUBAJICHTHBIN
ramuiabToHHaH. K-p merox, TeH3op oOpartnoil 3¢ddekruBnoit maccel. Merox Tomaca-®epmu,
ypaBHeHue Tomaca-Depmu-Jupaka. Meroa GpyHKIIMOHANA SJIEKTPOHHOM IJIOTHOCTH, TEOPEMA U
BapHalMoOHHBI npuHIMI XodsHOepra-Kona. CamocornacoBannsie ypaBHeHuss Kowna-Ilama,
npuOIMKEeHUs U1 0OMEHHOTO noTeHuana. [InoTHOCTh A51eKTpOHHBIX cocTosiHUM. [loBepXHOCTh
@®epmu. [TnoTHOCTH BajeHTHOTO 3apsia. Meron >pQeKTUBHON Macchl, orubaromas BOJTHOBas
¢byuxus. [lonyknaccuueckoe npudiamkenue. Jplpku BaleHTHON 30HBI.

Tewma 3. JIBuKeHME JIEKTPOHA BO BHEIIHUX IOJIAX.

[Tonykmnaccuueckoe ABUKEHUE 3JIEKTPOHA BO BHEIIHEM ITOCTOSIHHOM 3JIEKTPUYECKOM
nosie. [lonmyknaccuueckoe ABMKEHUE 3JIEKTPOHA B IOCTOSIHHOM MarHUTHOM I1oJie. JluaMarHuTHbIN
pEe30HaHC.

Tema 4. I'myOoxue u MeNKHe YPOBHHU B IMOIYIPOBOJHHUKAX.

Menkue npuMecHbIe YpPOBHH, TOHOPHI U akuenTopsl. ['mybokue ypoBuu. [loBepxHOCTHBIE
cocrosiHus. llITapkoBCckie ypOBHU B CHIIBHOM 3JIEKTPUYECKOM IIOJIE.

Tema 5. DxcuTOHBI

Teopus sxkcuToHOB MoOTTA.

Tema 6. Konebanus kpucTamindeckoi pemeTku.

[loTeHunanpHas SHEpPrus KpucTajja B TapMOHMYECKOM mpubimxeHuu. CBolicTBa
cuinoBoil Matpuilsl. Konebanusi oqHOMEpHONH MOHOATOMHOM pemieTku. Konebanus oqHOMEpHON
pemerkn ¢ 6aszucoMm. HopmasibHble KOOpAMHATBI MOHOATOMHOW OJHOMEPHOW PpEIIETKH.
KonebGanusi aToMOB TpexmepHOW clokHOM pemeTkd. CBOWCTBa TUHAMUYECKOW MATPHIBI U
BEKTOpPOB mnoispuzanmu. HopmanbHble KOOpPAMHATHI KOJEOAHUI TPEXMEPHOM pPELIETKH.
Kontunyanpueii mpenen. OnTudeckue KojeOaHUs pEUIETKH B TMOJSPHBIX KpUCTAIIax.
BsanmopelictBue onrtuueckux Konebanuit ¢ Qoronamm. I[lomspuronsl. KBanToBas Teopwus
KosiebaHuit pemeTku. Oneparopsl poKACHNU U YHUUTOXKEeHHsI. [IT0THOCTE (DOHOHHBIX COCTOSHUIMA.
Ocob6ennoctu Ban-XoBa. Temmoemkocts kpuctawioB. Mogemu Jlebas u  DifHIITENHHA.
Anrapmonundeckue 3p¢exTsl B kpuctajuiax. Temiooe pacupenue. CootHomenue ['proHaiizeHa.
CBs13b Teopun KoJIeOaHUN penieTku ¢ Teopuen yrnpyroctu. [lomsipon. Meroa negopMaiinoHHOTO
NOTEHLIANA.

9. Tekymuii KOHTPOJIb O JIUCHUIIMHE

Texynuit KOHTPOJIb MO AUCHUIUIMHE IIPOBOJUTCS ITyTEM KOHTPOJIS MOCENIAEMOCTH, TECTOB
[0 JIEKIMOHHOMY MaTrepuaiy, BHIIOJIHEHUsT JOMAllHUX 3aJaHuil u ¢ukcupyerca B (opme
KOHTPOJIbHOM TOYKHM HE MEHee OJHOro pasa B cemecTp. OleHOYHbIE MaTepuaibl TEKYILEro
KOHTpOJIs pa3MenieHsl Ha caiite TT'Y B pa3aene «Mupopmariust 06 00pa3oBaTenbHON IporpaMmer
— https://www.tsu.ru/sveden/education/eduop/

10. Mopsiiok MpoBeAeHUsI U KPUTEPHUH OIlEHUBAHUS ATTECTANMU
JK3aMeH MPOBOAMUTCS B YCTHOH opme 1Mo Omieram, CoJepKalluM BOIIPOCH MO Kypcy,
IIpEeIToJIararoIIne pa3BepHyThIH oTBeT U nposepstomue MOITK-2.2, a Takke 110 KOHTPOJIBHBIM
BOIIPOCAM I10 MaTepuaity Kypca, TpeOYIOUIMM KpaTKuil oTBeT u nposepstomum [1K-1.
OneHouHbIE MaTEpHAIBI I MPOBEICHUS ITPOMEKYTOUHON aTTECTAIlMM pPa3MEIIECHbl Ha
caire TI'Y B pasmene «Wudpopmanus o0  oOpa3oBaTenpHOW  mporpamme»  —
https://www.tsu.ru/sveden/education/eduop/

11. YyeOHoO-MeTOANYECKOE 00ecIeueHne


https://www.tsu.ru/sveden/education/eduop/
https://www.tsu.ru/sveden/education/eduop/

a) DJIEKTPOHHBINA YUEOHBIN KyPC MO AUCITUIUIMHE B 3JIEKTPOHHOM yHUBepcuTeTe «Moodley
- https://moodle.tsu.ru/course/view.php?id=22922

0) OrleHOUHBIE MaTepHalbl TEKYIIETO KOHTPOJIS W MPOMEKYTOYHOW aTTECTAI[H 10
JOUCLIUAIIIIMHE.

12. llepeyens y4eGHOIi TUTEPATYPHI U pecypcoB ceTu UHTepHeT
a) OCHOBHas JUTEparypa:

A.N.AncenbMm. Bregenue B Teopuio noiynpoBogHukoB. — M.: Hayka, 1978. — 616 c.
A.Anumaity. KBaHTOBasi TEOpHSl KpPUCTAIUNIMUECKUX TBEPbIX Tesl. — M.: Mup, 1981. — 576 c.
V. Xappucon. Teopust TBepaoro tena. — M.: Mup, 1972. - 616 c.

Y.Kurrens. KBanToBas Teopus tBepAbix Tea. — M.: Hayka, 1976. — 491 c.

H.Amkpodrt, H.Mepmun. @usuka tBepaoro tena, Tom 2. — M.: Mup, 1979. — 419 c.
O.Manenynr. Teopus TBepaoro tena. — M.: Hayka, 1980. — 416 c.

Jlx.3aiiman. [TpuHuuns! Teopun TBepaoro tena. — M.: Mup, 1974. — 478 c.

VY .Xappucon. [IceBgonoreHuaibl B TeOpun MeTaiuioB. — M.: Mup, 1968. — 366 c.
Jox.JxoHc. Teopust 30H bpuiuitodHa U 3IEKTPOHHBIE COCTOSHUS B Kpuctaiuax. — M.: Mup,
1968. — 264 c.

10. JIx.Kamryoii. Teopust sHEpreTHUECKON 30HHON CTPYKTYphL. — M.: Mup, 1969. — 358 c.

CoNok~wWNE

0) OMOJIHUTENbHAS TUTEpaTypa:

1. A.A. AGpuxocoB. BBenenue B Teopuio HopMalibHbIX MeTayuioB. — M.: Hayka, 1972. — 287 c.

2. WUMJlupuun, M.S.Az6ens, M.U.Karanos. DnektponHas Teopusi metamioB. — M.: Hayxka,
1971. - 416 c.

3. A.C.[aBbinoB Teopus tBepaoro tena. — M.: Hayka, 1979. — 639 c.

4. B.KoH. DnexkTpoHHas CTPyKTypa BEIIECTBA — BOJIHOBbIE (YHKIUH H (YyHKIIHOHAIBI

mrotHOCcTH. Y®OH, 1.172, Ne3, 2002.
5. H.b.bpananr, B.A.Kynp6auumnckuil. Ksazuwactuupl B (uU3MKE KOHJIEHCUPOBAHHOTO
cocrosaus. —M.: Gusmariut, 2005. — 632 c.

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTH I

a) JIMOCH3UOHHOC U CB060J_'[HO pacnpocCcTpaHiaCMOC IMMPOrpaMMHOC o0ecrieueHue:

— 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);

— MyOJIMYHO JOCTyIHBIE 00naunble TexHonoruu (Google Docs, SInnekc auck u T.1.).

6) I/IH(l)OpMaI_II/IOHHBIe CIIPpaBOYHBIC CUCTCMBI:

— DIIEKTPOHHBIN KaTaJjor Hayunoi O6ubamoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAas O6ubanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuanbHO-TeXHUYeCKoe o0ecneyeHue


https://moodle.tsu.ru/course/view.php?id=22922
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/

Aynuatopun i NpOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopuu Uil TPOBEACHMS 3aHATHI CEMMHApPCKOTO THIMA, WHIUBUAYAIbHBIX H
IPYIIIOBBIX KOHCYJIBTAlMM, TEKYIETO KOHTPOJISA U IPOMEKYTOYHOU aTTECTALlUN.

[Tomerienust Iss cCaMOCTOSITENNbHONW paboThI, OCHAIIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTu VHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMALMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(GOPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspaboTunkax

I'punsiee Cepreit HukomaeBuu, poktop ¢us.-mar. Hayk, TI'Y, kadenpa ¢usuku
HOJYIPOBOJIHUKOB, TOLIEHT.



