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MHUHHCTEPCTBO HAYKH U BbIcHIero oopazopanusi Poccuiickoii ®enepanuu
OI'bOY BO «MHrynickmii rocyiapcTBeHHbIH YHHBEPCUTET»
®U3UKO-MATEMATHYECKHUI daxkyabTer

AHHOTALIUSA
padoueii mporpaMmMbl y4eOHOM AU CHMIIMHBI
b1.B.02 BBEJIEHHUE B ®U3UKY NOJYIITPOBOJHUKOB
Hanpasienue noarorosku 6axanappuara 03.03.02 dusuka

Heab n3yyeHus TUCHUNTHHBI

ensmu ocBoenus mucuuruinabl (Moayisi) b1.B.02 «Beenenune B pu3uKy MoaynmpoBOIHUKOBY
SIBIISIIOTCS JIaTh CTYJIeHTaM 0a30BbIe 3HAHUS 10 OCHOBHBIM pa3zesiaM (PU3HKHU TOTYIPOBOTHUKOB: 00
aTOMHOMW CTPYKTYpE, 3JCKTPOHHBIX CBOMCTBaX M OCHOBHBIX (DM3MUECKUX SIBICHUSX B MOJIYIPOBOI-
HUKAaX ¥ MMOJIYIPOBOJIHUKOBBIX CTPYKTYpPaX.

Kypc no3Bossier obecrieunts GpopmMupoBanue 0a30BBIX 3HAHUN MO (DU3HKE MOITYNPOBOJIHUKOB,
MOJTYTIPOBOIHUKOBBIM TEXHOJIOTUSIM U MPUHITUIIAM JICHCTBUS OTYNPOBOJHUKOBBIX IPUOOPOB.

Mecto mucunnimnsl B ctpykrype OIIOII BO 6akanaBpuara

JucuuruinHa «BBeneHnue B (U3UKY IMOJYNIPOBOJHUKOBY) OTHOCHTCA K YacTH, (GOPMHPYEMOit
YYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHH.

JucruninHa nzydaercs Ha 4 Kypce B 8 cemectpe.

Jlist ocBOeHMs AUCLHUILTUHBI «BBesenue B (pU3MKy MOIyPOBOAHUKOBY MCIIOIB3YIOTCS 3HAHMS,
YMEHHS M BHJIBI JESTSIIEHOCTH, C(hOPMHUPOBAHHBIE B Mporiecce u3ydeHus nukia «OO0mas Gusukay,
npeameroB «®dusuka TBepAoro renay, «duznka KOHJIEHCUPOBAHHOTO COCTOSHUSY) Ha MpPEIbIAyIIeM
ypOBHE 00pa30BaHMsI, & TAKKE CTYJICHTAMHU B XOJI¢ U3YYCHUS JUCIHHILTUH: «MaTemMaTHuecKuii aHa-
a3y, «[IpakTuyeckuii Kype sneMeHTapHoil pusukm», «MMHpopmaTukay.

3. Pe3yJbTaThl 0CBOEHUSI TUCIHILIMHBI (MOIYJIs1) - DJIEKTPUYECTBO U MATHETH3M

Kon xommie-| HanmenoBanue kom-| MHIuMKaTOp AOCTUKEHUS KOMIIE- B pesynprare ocBoeHUA
TEH-1IUH METEHINH TEHLUU JMCLUIUIMHBI 00yYaromuicy
(3aKpenyienHsili 3a OUCYUNTUHOLL) JNOJIOKCH
VK-6 Crocoben ympasinsite| YK-6.1. Mcnons3yer uHCTpY- 3HATBH OCHOBHBIE IPUEMBI
CBOMM BpEMEHEM, MEHTBI U METO/bI YIIPABICHUS 3¢ (GEKTUBHOTO YIIpaBIEHHS
BBICTpauBaTh U pea- | BPEMEHEM IIPU BBIIIOJIHEHUU COOCTBEHHBIM BpEMEHEM,;
JIN30BBIBaTh TPA€K- | KOHKPETHBIX 3a7ad, IPOEKTOB, OCHOBHBIE METOJIUKH CAMO-
TOPUIO CaMOpPa3BU- | MpPH TOCTHIKEHUU MOCTABJIECH- KOHTPOJISI, CAMOPA3BUTHS U
THS HA OCHOBE NPHUH- | HBIX LEJIEH; camMo00pa3oBaHMs Ha MPo-
UIOB 00pa3oBaHUs TSOKEHUH BCEH JKU3HU
B T€YEHHUE VYK-6.2. Onpenenser npuopure- | YMeTb d3pHEKTUBHO IUIAHU
BCEH KU3HU Thl COOCTBEHHOM JEATEIbHOCTH, | POBATh M KOHTPOJIUPOBATDH
JMYHOCTHOTO Pa3BUTHUS U MPO- cOOCTBEHHOE BpeMsl; UC-
(eccroHaIBLHOTO POCTA; I10JIb30BaTh METO/IbI CaMO-
PEryJIsIiY, CaMOPa3BUTHSI 1
caMo00yUYeHHS
VK-6.3. OnenuBaer TpeOoBanus | Biaagers meTonamu ynpas-
pPBIHKA TPYJa U NPEATIOKEHUS JIeHUs1 COOCTBEHHBIM BpeMe+
00pa30BaTeNbHbIX YCIYT AJIS BbI-| HEM; TEXHOJOTUSAMHU MTPHOO
CTpauBaHMs TPAEKTOPUHU COO- pETEHMS], UCIIOJIB30BAHUS U
CTBEHHOTO MPOGECCHOHATHHOTO | OOHOBIICHUS COIMOKYIIBTYPt
pocra; HBIX U IPO(eCCHOHATBHBIX
3HAaHUM, YMEHUHN U HABBIKOB;
METOJUKAMU CaMOpa3BUTHS
¥ caM000pa30BaHus B TeUe-
HUE BCEH JKU3HU
I1K-4 CriocobHocTh  mpoBO-[[IK-4.1. 3HaeT ocHOBHBIC METObI| 3HATh ATOMHYIO CTPYKTYPY
IUTH Hay4HbIE MCCIE-[IPOBEACHUS TEOPETHUUECKOTO H| U DJIEMEHTBhl CHMMETPHUHU OCH
TOBaHMsI B W30paHHOMPKCIIEPUMEHTAILHOTO HCCIIEI0Ba-| HOBHBIX IOJIYIPOBOJIHUKOB,
O0JIaCTH DSKCIEPUMEH-HHUS B cdepe NpodhecCHOHAIBHONW| METOIbI ONpeaesICH s OC-
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TIBHBIX U (WJIH) TEO-
peThuuecKkux  Qu3nye-
CKUX WCCIICIOBAHUN C
[TOMOII[I0 COBPEMEH-
HOW TIPUOOPHON Oa3bl
1 MH(QOPMALMOHHBIX
TEXHOJIOTHIA C y4eTOM
OTECYECTBEHHOTO U 3a-
pyOeXHOTO OIbITa

1eS TeIIbHOCTH.

[TK-4.2 Ymeer BbiOMpaTh Hambo-
iiee A PeKTUBHBIE METOMABI IS
[POBEICHUS HAYYHBIX HCCIICIO0BA-
HUA.

[1K-4.3 Brnageer HaBbikamu pabo-
Thl C COBPEMEHHBIM MPUOOPHBIM
oOOpyIoBaHKEM, MeToaaMu o0pa-
0OOTKM 1 aHaIM3a MOJYYCHHBIX pe-

HOBHBIX [TAPaMETPOB MOJTy-
MIPOBOJHUKOB; OCHOBBI 30H-
HOM T€OPUU KpUCTAILTAYE-
CKHUX TBEPIBIX TEII;

YMeTh onpeaensTh OCHOB-
HBIE TUIIbI KPUCTAJNIMYECKU]
pELIETOK, HAXOIUTh JJIEMEH
Thl CHMMETPHUU KPHUCTAIIA;
ONPEACIISITh IKCIIEPUMEH-

TaJIbHO TUII HOCUTENEH 3a-
psana.

BYJITATOB HAYYHBIX HCCIIEIOBA-
HUK B cdepe npodecCuoHaATbHOU
IesITeTbHOCTH

IIK-5 CrocobHocTs mone30-I1K-5.1. VYmMmeer wucnonb3oBars Biiagers OCHOBHBIMU ITOHS-
BaThCsI COBPEMEHHBIMUTEOPETUUECKUE 3HAHUS NPU 00b-
MeToaMu O0paOOTKU,[ICHEHUH pPE3YyJIbTaTOB 3KCIEpU-
aHalM3a M CUHTE3aMEHTOB, IPUMEHSTHh 3HAHMS B 00-
¢dusndeckoit  mHQOp-IacTH (QUIUKU T OCBOCHUS 00-
MallMM B U30paHHOMIENPOPECCHOHATBHBIX ~ JTUCIIHA
o0macTH  (PU3UYECKUXIUIMH U PEUICHUs MPo(ecCHOHATb-
MCCIICIOBAaHUM. HBIX 3a/1a4.

[1K-5.2. Ananusupyer Hay4yHbIE
NTAHHBIE, pe3yJIbTaThl IKCIIEPUMEH-
TOB W HaOJIIOJEHUII B COOTBET-

CTBYIOIIEH 00JaCTH 3HAHU.

7a 1 GU3UKU TOTYIPOBOI-
HUKOB; HH(pOpMaIHe 00
OCHOBHBIX CBOWCTBAaX Bax-
HEHIINX MOJYTPOBOTHUKOB

TUSAMHU (UBUKH TBEPAOTO Tet

4.2. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)

4.2. Conep:xaHue IMCUMILINHBI (MOTYJIs1)

IIporpamma u ocHOBHOe cojiep:kaHue Jekumii (36 yaca)

Paznen 1. ATomHas cTpykTypa noyIpOBOTHHUKOB

Cummerpus KpuctayuioB. TpaHCIsIIMOHHAs CUMMETpHUsl KpucrawioB. IIpocTpaHcTBeHHas pe-
nIeTka, 6a3uc, KpUCTaINYecKas CTpyKTypa. DiaeMenTapHas sueiika. [IpumuTtuBHas sueiika. Sueiika
Burnepa3eiitua. OGo3HaueHus y3710B, HapaBIeHUH U TUIOCKocTel B Kpucramie. JudpakinuoHHbe
METO/IbI OTIpeJIeNIeHUs] aTOMHOU CTPYKTYyphl. YcnoBue bparra. O6paTHas pelierka, ee CBOMCTBa. 30-
Ha bputosHa. CtpykTypa BakHEHIINX MoaynpoBoaHUKOB: Ge, Si, GaAs. [ledekTbl CTpyKTyphl B
KpHUCTaJIIax.

Paznen 2. Konebanus pemerku

Konebanust kpucraminyeckol pemeTku. YpaBHEHUS JBHXKEHHUS atomoB. llpocTas u crnoxHas
OJIHOMEPHBIE LIEMIOYKH aTOMOB. 3aKOH JIUCIIEPCUM YIIPYTUX BOJIH. AKYCTUYECKHE U ONTHYECKHE KO-
nebanus. KBantoBanue xonebanuii. ®oHOHBI. TemmoéMKOCTh KPUCTAIUTMYECKON PEIeTKH. DKCIe-
PUMEHTAJIbHBIE METO/bl U3yUeHHs KOJeOaHWH PELIeTKH: MOTJIOMIEHHe U KOMOWHAIIMOHHOE pacces-
HUE CBETA, PACCESIHNE HEUTPOHOB.

Pa3znen 3. OCHOBBI 30HHOM TEOPUH MOIYITPOBOIHUKOB

Ilepexon OT NMCKPETHBIX aTOMHBIX YPOBHEW K SHEPreTHYECKHM 30HaM B KpucTaiuiax. OCHOB-
Hble MPUONKEHUS 30HHOM Teopuu. BonHoBas (QyHKIMS 37€KTpOHA B MEPUOAMYECKOM I0JI€ KPH-
craiia; TeopeMa bnoxa. 3ona bpmmiosna. OOpazoBaHue pa3pelieHHBIX M 3alpelieHHbIX 30H B
MPUOJIMKEHUSIX CUIIBHO W CJ1a00 CBS3aHHBIX AJIEKTPOHOB. 3aKOH aucrnepcud, dpdekTruBHaAs Macca,
M303HEPreTUYECKHUE MOBEPXHOCTU. [IIIOTHOCTH COCTOSHMI. YpaBHEHUsI IBUXKEHUS SJIEKTPOHOB U
JBIPOK BO BHEIIHUX MOJSIX. MeToa 3 peKTUBHON Macchl. DHEPreTHYECKUE 30HbI B AJIEKTPUUECKOM
noje. /IBmkeHue >MeKTPOHOB M JBIPOK B MarHUTHOM moje. Omnpenenenue 3(pPeKTUBHBIX Macc U3
LIMKJIOTPOHHOTO pE30HaHCa. YPOBHU 3HEPIUH, CO3/1aBa€Mbl€ IIPUMECHBIMHU LIEHTPaMH B IOJYNPO-
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BOJIHUKaX. BonoporononoOHbie JOHOPHI M akuenTopsl. [11yOokue npuMecHble YpOBHHU.

Pa3nen 4. DHepreTuueckue 30HbI B 3JIEKTPUUECKOM I10JIE.

OHEpPreTU4ecKue 30HbI B AIEKTPUUYECKOM T0JIe. [IBUKEHUE IEKTPOHOB U JIBIPOK B MArHUTHOM
noje. Onpenenenne 3h(HEKTUBHBIX MAcC U3 IUKIOTPOHHOTO (AMAaMarHUTHOTO) pe30HaHCa. Y POBHU
JHEPIUH, CO3/1aBacMble IIPUMECHBIMM LIEHTPAMH B IOJYIPOBOAHUKAX. [JoHOpEI M akuenTtopsl. Bo-
JOPOJI0110,100HBIE IPUMECHBIE LEHTPHI. [ 1yOOKHe NpUMECHbIE YPOBHH.

Pasnen 5. PaBHOBECHAs CTaTUCTHKA 3JIEKTPOHOB U IBIPOK B IIOJYIIPOBOIHUKAX

@DyHKIMS paclpeneacHus MEKTPOHOB. MeTasulbl, IUIJIEKTPUKU U MOJYIPOBOJAHUKH C TOYKH
3peHus 30HHOM Teopun. KoHLeHTpalysl 3JIEKTPOHOB U JIBIPOK B 30HAX, 3((eKTUBHAS INIOTHOCTh CO-
cTossHUM. HeBBIPOXKAEHHBIN U BBIPOXKIECHHBIIN AJIEKTPOHHBIN (ABIPOYHBIN) ra3. KoHIleHTpanuu suiek-
TPOHOB U JBIPOK HA JIOKAIBHBIX ypoBHAX. Onpeaenenre nojaoxeHus: ypoBHa @epMu U3 ypaBHEHUS
ANEKTPOHEUTpanbHOCTH. [lonoxeHne ypoBHs PepmMu U paBHOBECHAsI KOHILICHTPALUs JIEKTPOHOB U
JBIPOK B COOCTBEHHBIX U NMPUMECHBIX (HEKOMIIEHCUPOBAHHBIX U KOMIIEHCUPOBAHHbIX) MOIYIIPOBO-
HUKaX.

Pa3nen 6. IloBepXHOCTHBIE M KOHTAKTHBIE SIBJICHUSI B IIOJIYIIPOBOJHHUKAX

PaboTa BeIXOJa M 3JEKTPOHHOE CPOACTBO. [IOBEpXHOCTHBIE 3JEKTPOHHbIE cOCTOsAHUA. V3rnd
30H, paclipelielieHue 3apsja M MoTeHIMana BOIU3M moBepxXHOcTH. OOelHEHHbIE U OOOraiieHHbIe
CJIOM IIPOCTPAHCTBEHHOIO 3apsAna. KOHTakT MeTaui-nmojaynpoBOAHUK. BonsrammnepHas xapakrepu-
ctuka Oapbepa LloTTku. DHepreTnyeckas auarpamma p-n nepexona. Anddy3nonnsiii u apeiidonpiii
TOKH B p-n nepexoe. BoapraMiiepHas xapakrepucTuka p-n nepexoaa. MHxkeknus HEOCHOBHBIX HO-
cuTesen 3apsaa B pn nepexone. TyHHeNbHbIM OuoA. bUNonspHbIA TpaH3ucTOp. l'eTeponepexousl.
OHepreTuyeckue auarpaMmsbl rereporepexonoB. Bapuszonnbsie nonmynpoBogHuku. CTpykTypa Me-
Ta-audaekTpuk-nonaynposoaauk (M/IT). UuBepcuonnsie ciou B M/II-ctpyktypax. Ilonesoi
TPaH3UCTOP.

Pa3znen 7. Kunetnueckue sBI€HUS B IOJIYTIPOBOJHUKAX

XapakTtep JBM)KEHUS HOCUTENeH 3apsiia B monynpoBogHukax. Juddysus u apeitd. Tennosas u
npeitdoBas ckopoctu. Koapdunment nuddy3nn u moaBUKHOCTD, UX CBS3b CO CPEIHUM BPEMEHEM
Mexy 7 cronkHOBeHUsIMU. CooTHoLIeHHe DiHIITelHa. OCHOBHbIE KUHETUYECKHE SIBJICHUS: IPOBO-
TUMOCTb, 3pdext Xota u Tepmo-I/IC.

IIporpamma npakTu4eckux u JadopaTopHbIX 3aHATHIl (54 yaca)

[TpakTHyeckue 3aHATHS

1.I'my6okue npuMecHble YPOBHHU B MOJTYIPOBOIHUKAX.

2.YacTHuHO KOMIIEHCUPOBAHHbIE MTOJTYTIPOBOAHUKH.

3.leeKThl B MOIyIPOBOAHUKAX.

4.MI3MeHeHne KOHIIEHTPALUH 3JIEKTPOHOB U G TIPU OCBEILEHHUH.

5.PexomOuMHaIMsI HOCUTENEH 3apsiia

6.YpOBHM NpUIIHIIAHUS, 1e(EKThl B MOJYNPOBOJAHUKAX U UX BIMSHUE HA MPOLECCH PEKOMOMHAINH
7. Aucddy3ust >1EKTPOHOB M IBIPKU B HEBBIPOXKACHHBIX ITOIYIPOBOJHHKAX

8.OmnpeneneHre HepaBHOBECHON KOHIIEHTPAIIMM HOCUTENEH 3apsiia MpH HEOAHOPOJHOM IreHepaluu.

9. lncdy3ust >IEKTPOHOB M IBIPOK B HEBBIPOKICHHBIX MTOTYTIPOBOHUKAX.

10.luddy3us >51eKTpOHOB U ABIPOK B TMOJTYHPOBOJHMKAX BO BHEIIHEM OHJIEKTPUYECKOM TIOJIE
11.06beMHBII 3apsi B MPUTTOBEPXHOCTHOM CJIO€ TTOJTYTTPOBOTHUKA

12.Paborta BbIX0/1a HOCUTENEH 3apsaa U3 MoJyNpPOBOIHUKA

JlaGopatopHbie paboThI

1.Omnpenenene Tuma 3J1EKTPONPOBOTHOCTH MOTYTIPOBOIHUKOB.

2.0npeneneHue MHUPUHBI 3aPEIIeHHON 30HbI COOCTBEHHOT'O MOIYIIPOBOJHHKA.

3.Pacuer TemmepaTrypHO 3aBHCMMOCTH HIMPHUHBI 3alPEIICHHON 30HBI COOCTBEHHOTO IMOJYIPOBOJI-
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HHUKa.

4.Pacyer TemIiepaTypHOii 3aBUCUMOCTH 3JIEKTPOHOB M JABIPOK B COOCTBEHHOM OJYIIPOBOIHUKE.
5.Pacyer TemneparypHoit 3aBUCUMOCTH YpOBHA DepMu cOOCTBEHHOTO MOIYITPOBOJHHUKA.
6.Pacuer TemneparypHoi 3aBUCUMOCTH ypoBHSI DepMU JOHOPHOT'O MOIYIIPOBOAHUKA.

7. Pacuer TemnepaTypHO#M 3aBUCUMOCTH YPOBHsI PepMH aKLIENTOPHOTO MOJTYIIPOBOAHUKA

5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH
Cemectp Bun 3ansitus HcnoJb3yemble HHTEPAKTHBHbBIE 00- Kosmiecrso
(1, mp, J1p) pa3oBaTteJibHbIe TeXHOJIOTHH YacoB
8 JI [IpesenTanuu 8
1P [Ipesentanun, oOyyaroiiee TECTUPOBa- 4
HHE
JIP
HUTOIO: 12
6. Ilepedyens pecypcoB HHGOPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEpHET», HE00XO0-
JAMMBIX 17151 OCBOEHH S AUCIUIIIHHBI (MOTYJIs)
Ha3zBanmue pecypca CcebLika/gocTyn
DnektponHas O6ubnmmuoreka onnaitH «EauHoe okHO K 00- | http://window.edu.ru
pa3oBaTeIbHBIM pPecypcam»
«O6pa3oBatenbHbIi pecypc Poccuny http://school-collection.edu.ru
denepanbHbIii 00pa3oBaTeNbHBIA MOPTAN: yupexaeHus, | http://www.edu.ru
nporpammsl, crannaptel, BY3b1, Tectel EI'D, THA
denepanbHbIii LCHTP uHopmMarmonno- | http://fcior.edu.ru
obpa3oBaTenbHbIX pecypcoB (PLIMOP)
Pycckas BupTyanbHas OuOIHOTEKa http://rvb.ru
ExxenenenbHuk Hayku W oOpasoanus lOra Poccum | http://old.rsue.ru/Academy/Archives/|
«AxaneMus» ndex.htm
Hayunas snektponHasi Oubanoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHH0-0nbmoreuHas cucrema [IPRbooks http://www.iprbookshop.ru
DNEeKTPOHHO-CIPAaBOYHAsl CHCTeMa JOKyMEHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHGOpMEOY
HudopmanmonHo-npaBoBas cuctema «I"apanr» CereBasi Bepcusi, JOCTyIIHa CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM CETH
Nurl'y
D1eKTpOoHHO-01OIroTeyHast cuctema «tOpaiim» https://www.biblio-online.ru
DopMBbI TEKYLIET0 KOHTPOJIsA
7. Pabota y 1ocku; KOHTPOJIBHBIE, CAMOCTOSATENBHBIE PadoTHI. Jlomyck k taboparopHoil padoTe u 3a-
IIMTA OTYETA.
8 ®opma NPOMEKYTOYHOTO KOHTPOJIS - DK3aMeH

Paspabotumk: noueHt kapenpsl «dusukay Hameruera M. A.
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