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MHUHHCTEPCTBO HAYKH U BbIcHIero oopasoBanusi Poccuiickoii @enepanuu
OI'BOY BO «MHrymcknii rocyiapcTBeHHbI YHUBEpPCHTET
®U3NKO-MATEMATHYECKHUM dakyabTer

AHHOTALIUSA
paGoueii nporpaMMsbl y4eOHOH JUCHUIINHBI
b1.B./IB.05.01 ®U3UKA ITOJYIIPOBOJHUKOB
Hanpasaenue noarorosku maructparypsl 03.04.02 ®@uzuka

1. Hean uzyyenusi AUCHUNIMHBI
Lenbto aucuurianHbl «DU3KKa MOIYNPOBOJIHUKOBY SBISETCS: (OPMUPOBAHHE Y MarucTpoB
OCHOBHBIX NOHSTHUN, NPUHIUNOB (PU3UKK TOIYNPOBOJHUKOB, HABBIKOB MPAKTHUYECKOIO
MPUMEHEHHUS 3HAHUU K pellIeHuI0 (GU3MUecKuX 3a7ad no (pusuke nosyrnpoBOJHUKOB.
3agayu AUCHMILINHBI:
MOJIYYUTh TPEJICTABICHUE O TMOJYNPOBOAHUKAX; NPUMEHATh Ha MPAKTHUKE 3HAHHE
(U3HYECKUX 3aKOHOB K PEIICHHUIO yYeOHBIX, HAYYHBIX M HAYYHO-TEXHUYECKHX 3a/1a4;
CaMOCTOSITEIILHO CTAaBUTh U PeIaTh PU3NUICCKUE 3aTaUH.

2. Mecro nucunmiunbl B ctpykrype OIIOII BO marucrparypsl

JlucuunimHa OTHOCUTCA K OJIOKY AMCHUILUIMHBI IO BEIOOPY mpodeccuonansHoro nukia bl.
B.JIB.05

Ceéa3b ¢ npeowecmeyrouyumu OUCYUNIUHAMU.

JlaHHblil Kypc onupaeTcs Ha TaKue AUCIMILTUHBL, KaK BBICIIAasg MaTeMaTHKa, oOmias Gpusuka.
Ceéa3b ¢ nocaedyrowumu OUCYUNIUHAMU

OCHOBHBIE TIOJIOKEHUSI TUCHUIUIMHBI JIODKHBI OBITh HMCIOJB30BaHBl B JAJIbHEHUINIEM IpHU
WU3YYCHUH JINCUIUIUIMH: (U3MKa KOHJCHCHPOBAHHOTO COCTOSHUSI BEIIECTBA; (u3uKka
MOJIYTIPOBOIHUKOBBIX MPHOOPOB; (PU3MKa M TEXHOJOTHUS IMOIYNPOBOJHUKOBBIX MAaTEpPUAJIOB;
HU3KOPa3MEPHBIE NMOTYNPOBOTHUKOBBIE CTPYKTYPBI.

3 3. Pe3yabTaThl 0OCBOGHHS TMCHMIJIMHBI (MOIYJIfA)
HaumeHnoBanue Koa nu nammenoBanue Koa u HanmeHoBanue HHAMKaTOpat
KaTeropuu o01enpogeccHOHAIBLHON | JTOCTHKeHHs 001IenpodeccuoHATBLHOI
(rpynmnbi) KOMMETEeHI[UH KOMIIeTeHI[HH
od0menpodec-
CHOHAJILHBIX
KOMITeTEeHI M
HNudopmarmonHo- OIIK-1 Cnocoben MK onxi.
KOMMYHHKATHBHAsl | IPUMEHSTh 3HaeT TEOPHUIO U OCHOBHBIE 3aKOHBI B
IpPaMOTHOCTH TIPH (dbyHIaMEHTaIbHBIC 3HAHHUSI B | 00JIACTH €CTECTBEHHOHAYYHBIX
pereHnn obnactu pusmku Ans JVICLIATIIIVH.
PO ECCUOHAIBHBIX | PENICHUS HAyIHO- MK oriki-2.
3amaq HCCIIEIOBATENbCKUX 33/1a4, @ | YMeeT UCIOJIb30BaTh ECTECTBEHHO-
TaKXe BJIaJIeTh OCHOBaMH Hay4YHbIC 3HAHUS IPU OOBSICHEHUH
NEeJarOTUKH, HEOOXOAUMBIMH | SKCIIEPUMEHTOB, PEIICHHSI
JUISL OCYILIECTBIICHUS npoecCHOHANBHBIX 3a]1au.
MPENOAABATENbCKON MK onxi-3.
ACATCIILHOCTH, Biageetr ocHOBaMM NeTarorukm,
HEOOXOUMBIMH JJISI OCYIIECTBICHHS
MpenoaBaTebCKON AeITeIbHOCTU U
paboThI B HAYYHBIX TPYIINAX.
[Ipeacrasnenue OIIK-4 Cnocoben MK onks-1
pe3yJIbTaToOB orpeneniTh chepy Brnaneet HaBbikamu OpaTh
npodeccuoHanbHOM | BHEAPEHUS pe3yIbTaToOB OTBETCTBEHHOCTD 3a MOCJIECTBUS CBOMX




’\\

b

MHUHHCTEPCTBO HAYKH U BbIcHIero oopasoBanusi Poccuiickoii @enepanuu

OI'BOY BO «MHrymcknii rocyiapcTBeHHbI YHUBEpPCHTET
®U3UKO-MATEMATHUYECKHH axkyabrer

JACATCIIBHOCTH

Hay‘-IHbIX I/ICCJ'IeI[OBaHI/II;'I B
001aCTH CBOCH
podecCHOHATBLHOM
JIEATETLHOCTH

peLIeHHIA, KacaroIuxcs npodeccu-
OHAJIBHOU JEATEIbHOCTH

YMeer npuHUMATh pelieHus B chepe

CBOCH MpodeccHoHATBHON
JIeSTeIbHOCTH, BHICKA3bIBaTh, 000C-

HOBBIBATh U OTCTauMBAaTh CBOIO ITIO3UIIHN IO

10 BOIIPOCaM, KacaroIIMMCs
npodeccuoHanbHOM NesTeIbHOCTH.

CriocoOHOCTh IPUMEHSITH Ha IPAKTUKE

YMCHUA U HABBIKU B OpraHu3aliunu
HCCJICIOBATEILCKUX M MIPOCKTHBIX
paboTt, croco0eH caMOCTOSTEHHO

OpTraHHU30BbIBATH U IPOBOJAUTH HAYYHBIC

HCCIICAOBAHUS U BHCAPATH UX
PE3YJIbTAaThl B KAYCCTBE HJICHA UJIN
PYKOBOOUTCIISA MAJIOT'O KOJIJICKTUBA

MK ornka-2

CriocobeH K abCTpaKTHOMY MBIIUICHUIO,

aHaJM3y, CHHTE3Y ; TOTOB K
CaMOpPa3BUTHUIO, CAMOpEATH3AIIHH,
UCIIOJIb30BaHUIO TBOPYECKOTO
NIOTEHIIMAJA [T PeUICHUS 3a1a4
PO eCCUOHATILHOM JIEATEILHOCTH;
CIIOCOOCH UCITOIb30BaTh B
npo¢eCcCUOHATBHON IEATETbHOCTH
yriyosieHHbIe QyHIaMEHTAIbHBIC

3HaHUS, TIOJyYCHHBIC B 00J1aCTH (DU3UKH.

NJIK orika-3
CriocobeH BbIOMpaTh 11T CBOEH
NeSITebHOCTH U IyTH UX JOCTHXKEHUS,

ITPOTHO3UPOBATH MMOCIICACTBUSA HAYUHOH,

MPOU3BOACTBEHHON U COLMAJILHOM
NeSTeTbHOCTH, IPUMEHSITh COBPEMEHHH
METO/IbI aHaN3a, 00padOTKU 1
npeacTaBiaeHus: nHopmaiuu B chepe
npodeCCuOHATBHON IeATETHHOCTH,
CTaBUTb U pelIaTh 3aJa4u, YMETh
CHUCTEMHO aHAJIM3UPOBATh HAYyUYHbIE
MpOoOJIeMbI, TEHEPUPOBATH HOBBIE UIEH
co37aTh HOBOE 3HAHUE -

u

Conep:xxaHue TMCUMILTHHBI

Beenenue. OTnnuntenbHble (QU3MYecKUe MPU3HAKH MOIYNPOBOJHUKOB. [lodyrnpoBOIHUKH,
Mertamibl U AUAIIEKTPUKU. MoJenbHbIe MPEACTaBICHUS O MEXaHU3ME AJIEKTPOIPOBOJIHOCTH
IPUMECHBIX U COOCTBEHHBIX MOJYNPOBOJAHUKOB. DHEPreTHUYECKHH CIEKTP 3JIEKTPOHA B
NOJIyIPOBOJIHUKE. 30Ha POBOAMMOCTH M BajleHTHas 30Ha. lllupuHa 3ampemieHHoil 30HbI B

nostynpoBoaHuKax. [IpencrasieHue o abIpkax.

OCHOBBI 30HHOM TCOPHH ITOJYIIPOBOIHHUKOB
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VYpasuenue lpenunrepa s kpuctamwioB. AxuabaTtuyeckoe NpUOIMKEHUE W BaJIGHTHAs
anmnpokcumanusi. OJHO3JIEKTpOHHOE NpuOIMmkeHue. IlpubnmkeHue CHIBHO CBS3aHHBIX
AJIEKTPOHOB. YHCIIO COCTOSIHUM 3J1EKTPOHOB B 3HEpreTudeckoi 3oHe. KBazummmyibc. 30HbI
bpuirosHa.  BO3MOXKHOE — 3allOJHEHHE  JJIEKTPOHHBIX  COCTOSIHMM ~ BAJICHTHOM  30HBI.
3aBUCHUMOCTb SHEPTUU IEKTPOHA OT BOJHOBOI'O BEKTOpPA y JHA M IMOTOJKA SHEPreTU4eCKOn
30HBL. J[BHKEHUE 3JIEKTPOHOB B KPUCTAILIE MO/ ACHCTBUEM BHEIIHETO AJIEKTPUYECKOTO MOJIS.
DddekTuBHas Macca HocuTened 3apsiiga. L{MKIOTpOHHBIM pe3oHaHC. 30HHAs CTPYKTypa
HEKOTOPBIX MOJYNPOBOJHUKOB. Meton 3(¢ekTuBHOI Macchl. OileMeHTapHash Teopus
MIPUMECHBIX COCTOSTHUM.

Kosiebanne aToMOB KpHCTAIIIMYECKON PEIIETKH.

Konebanne ogHOaTOMHOW NHMHEHHOW Ienodkn. KuHeTnyeckas W MOTEHIMATIbHAS SHEPrHU
onHoMepHO# pemeTkd. Hopmanshbie koopauHaThl. KoneOanue IByXaTOMHOM JIMHEWHON
nenouku. Konebanue atomoB TpexmepHoil pemerku. Cratuctuka (GoHOHOB. TernaoeMKocTh
KPUCTAJUIMYECKON pemieTku. TeroBoe pacliMpeHre U TEIJIOBOE CONPOTUBIECHUE TBEPIOTO
Tena.

CraTtucTyKa JIEKTPOHOB U JBIPOK B MOAYNPOBOJAHHUKAX.

[InotHocTh kBaHTOBBIX cocTOssHUU. @Dynkius @epmu-upaka. CreneHb 3anogHEHUs

IIpUMECHBIX YypoBHeW. KonnenTpanus s1exkTpoHOB M aAblpok. HHterpan ®epmu-/lupaxa.
[IpumecHble UM COOCTBEHHBIE IMOJIYIPOBOJAHMKH. 3aBUCUMOCTb YpoBHA Depmu OT
KOHLEHTPALUU IPUMECH U TEMIEPATYPHI AJIsl BBIPOXKIECHHOTO NOJYIPOBOIHUKA. 3aBUCUMOCTh
nosioxkeHuss ypoBHs depMu OT Temmeparypsl Uil HEBBIPOXKACHHOIO IOJYIPOBOJHUKA C
YaCTUYHO KOMIIEHCUPOBAHHOMW ITpUMECHIO. [IprMecHbIE 30HBI.

MexaHu3Mbl pacCestHUSA HOCUTENEH 3apsia B MOJYNPOBOAHUKAX

Kunernueckoe ypaBHeHue bonbimana. PaBHoBecHoe cocTosiHMe. Bpemsi penakcanuu.
O¢ddexkTuBHOE ceueHue paccesHus. Tumbl IEHTPOB paccesHusi. PaccesHue Ha HOHax.
PaccesHue Ha aromax mnpuMecH W AMCIOKauusaX. PaccesHue Ha TEIUIOBBIX KOJIEOAHUSAX

PELIETKA.
KuneTndeckue SBIeHUs B MOTYNPOBOAHUKAX.

HepaBHoBecHast ¢yHKuMs pacrpefesneHus. Y aeiabHas TMPOBOJAUMOCTD TOJTYIPOBOIHUKOB.
3aBUCHMOCTh TOJBMIKHOCTh HOCHUTENEH 3apsiga or Temmeparypbl. Dddext Xomra. Dddexr
Xonna B TONYMPOBOJHUKAX C JABYMs THUIIAMH HOCUTENEW 3apsaa. MarHUTOpe3WCTHBHBIN
s dekr. TepmodnekTpuueckue sBIEHUS. TeMIONPOBOAHOCTh MOTYNPOBOAHUKOB. DPdexT
I'anHa. Y napHas noHU3aLMS.

5. OO0pa3oBaTte/ibHbIE TEXHOJOTHH
Kouaunuec
Bun 3ansiTust HUcnonb3yemblie MHHTEPAKTUBHbBIE
Cemectp TBO
(o1, mp, Jp) oOpa3oBaTe/ibHbI€ TEXHOJIOTUH
Yacos
lu? J [Ipe3entanun 8
np [Ipesentanmu, oOyuaroiiee TECTUPOBAHUE 4
JIP
HUTOIO: 12
6. Ilepedyensb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUIMOHHOM ceTH «AHTEepHETY,
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He00XO0IUMBIX /IJI5l OCBOCHUS TUCHHUILIHHBI (MO1YJIf)

Ha3Banue pecypca

Ccblika/goctyn

OnekTpoHHas Oubnnoreka owHiaH «EmuHOE OKHO K
00pa3zoBaTeIbHBIM PECypcam»

http://window.edu.ru

«O0pa3zoBartenbHbIil pecypc Poccun»

http://school-collection.edu.ru

@DenepanbHbIii 00pa3oBaTENbHBIA MOPTAT: YUPEKACHUS,
nporpammel, cranaaptsl, BY3b1, rectol EI'D, THA

http://www.edu.ru

®denepanbHbIN LEHTP
obpazoBarenbHbIX pecypcoB (DLIMOP)

nH(pOpMaIMOHHO-

http://fcior.edu.ru

Pycckas Buptyanpnas Oubmmnoreka

http://rvb.ru

ExxenenenpHuk Hayku u oOpasoBanusi lOra Poccum
«AxaneMusy»

http://old.rsue.ru/Academy/Archive!
ndex.htm

Hayunas snektponnas 6ubnuotexa «e-Library»

http://elibrary.ru/defaultx.asp

DOnekTpoHHO-0ubnmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru

OJEeKTPOHHO-CIIPABOYHAsl CUCTEMa JJOKYMEHTOB B cdepe
oOpazoBanus «HpopMEIO»

http://www.informio.ru

WupopmannonHo-npasopasg cucrema «KoHcynbTaHT-

IIIFOCH

CereBasi Bepcusi, JOCTyIIHa CO B(
KOMITBIOTEPOB B KOPIIOPATUBHOMN C{
Nurl'y

DneKTpOHHO-0nbIMoTeyHas cucrema «FOpait

https://www.biblio-online.ru

®opMbI TeKylIero KOHTPOJIS

Pabota y mocku; KOHTPOJIbHBIE, CAMOCTOATENbHBIE PA0OTHI.

®opma MPOMeKYTOYHOT0 KOHTPOJIS - DK3aMEH

Pa3zpaborumk: a.¢-M.H., mpodeccop kadenpot «Duszmnka» Maromanos P.M.
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