degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: BBenenue B pU3MKy KOPPETUPOBAHHBIX AIEKTPOHHBIX CUCTEM
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa yHaaMeHTAILHOW U MPUKIATHOW QU3NKH MUKPO- H HAHOCTPYKTYP

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuTopHBIX 4acoB: 15 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: A. Tony06oB, a1-p ¢puz.-mar. Hayk

[Iporpamma obcyxaeHa Ha 3aceqanuu kadenpa GyHIaMeHTaIbHON U MIPUKIAAHON (QU3UKH MUKPO- U HAHOCTPYKTYP
10.04.2023



AHHOTANMA

Psint coBpeMEHHBIX MaTepHajoB OONAalOT AIEKTPOHHBIMH M MAarHUTHBIMH CBOMCTBaMH, KOTOPBIC HE MOTYT
OBITh ONMUCAHBI MOJIYKJIACCUYECKUM MOAX00M. [IpruMepaMu SBISIOTCS HU3KOpa3MEpHbIE U HEYOPAJ0UYEHHbIE
METaJUTBI U TIOJTyTIPOBOAHUKH, HHTEPMETALTHBI C f- 1 d-3/IeKTpOHAMU U COCAMHEHNUS TIEPEXOTHBIX METAJIIOB,
Takue Kak BBICOKOTEMIEpATypHbIE CBEPXIPOBOIHHUKH. OTH MAaTe€pHalbl XapaKTEpU3YIOTCS CHIIbHBIM
B3aUMOJICHCTBUEM MEXIy HOCHTEISIMHU 3apsifa W OOBIYHO HA3BIBAIOTCS KOPPETMPOBAHHBIMH AIICKTPOHHBIMHU
cucreMamu. Koppensiuy BO3HUKAIOT JMOO HM3-3a MPSAMBIX IEKTPOH-3JIEKTPOHHBIX B3aUMOJCHCTBUM, J1O0
OIOCPEI0OBAHbBI APYTHMHU CTETICHSIMU CBOOOBI, TAKUMH KaK CITydaifHbIe PHMECHBIC TOTCHIIUAIBI, KOIeOaHUs
petretky (pOHOHBI) WM CITMHOBBIC BO30YXKICHUSI.

3aTparuBaroTcs ClIEAyIONIMe TeMbl: ciaadas JOKaIU3alus U aHOMaJbHOE MarHUTOCONPOTUBIICHHE, TTEPEXOIbI
Metai-uzonarop (Mott&Anderson), KyJOHOBCKasi Ielib, NPBDKKOBas HpoBoAuMOcCThb, dpdext Konpo.
Ocoboe BHMMaHME YAENAETCS SKCHEPUMEHTAIBHBIM acleKTaM M KaueCTBEHHOMY OOBSICHEHMIO SBJICHUIL.
Teopus paccmarpuBaeTcsi Ha KAY€CTBEHHOM YPOBHE 0€3 HCIOIb30BaHUS CIIOKHBIX MATEMAaTHYECKUX METOI0B

1. leau u 3apauun

eap AUCUMNIMHBI
- IOHUMAHUE MEXaHU3MOB JIEKTPOHHOTO TPAHCIIOPTA 3a PAMKAMH TOTYKIIACCUIECKUX TTOIX0/I0B.

33)13‘11/[ JAUCHUIIINHBI
- CIIOCOOHOCTh OPUCHTHUPOBATHCA B COBPEMCHHLIX UCCIICAOBAHUAX HOBBIX MATCPUAJIOB.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

Kon 1 HanMeHOBaHNE KOMITETEHIIUT MHaukaTopsl JOCTHKEHUS KOMIIETEHIIUN
YK-1 Cnocoben ocymectBisaTh kputnueckud  |YK-1.2  OcymiecTBisieT OMCK  BapuaHTOB  PELICHUSA
aHaJn3 IpOoOJIEeMHBIX CHTyalluii Ha OCHOBE MOCTAaBIICHHOH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

CTpaTeruro AeUCTBUI

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoit pyrnamentanbabix |OIIK-1.2 CrocoGeH 0000mmarh U KPUTHYECKH OIICHHUBATh
HAyYHBIX 3HAHWI B 00JIACTH OMBIT W PEe3yAbTaThl HAYYHBIX HCCIICAOBAHWA B OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAyK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3UKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.1 UmeeT npeacraBieHne 0 COBPEMEHHOM COCTOSTHUH
npo0iemMax HayKH U TEXHHKH B 00JIacTH CBOEH |HMCClie/IoOBaHU B paMKax TeMaTHYecKOW o0nacTh cBoei
mpo¢eCCUOHANBHOMN NeSTENBHOCTH, CIIOCO0CH  |IPpo(heCCHOHATBHOM e TeNbHOCTH

Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUITOBBIX

Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUYUCIUTEILHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycITenTHo peain30BhIBaTh OIIK-4.2 CrmocobeH TnpUMEHATH 3HAHHS B 00JacTH
pellieHue MOCTaBIeHHOH 3a/1a4, IPOBECTH (U3KMKO-MaTeMaTHYECKUX HAyK JUIS PEIICHUS TIOCTABICHHOM
aHaHM3 pe3ylibTara U MPEJICTABUTh BEIBOJIBI, 3aaun, (HOPMYIUPOBAHUS BBHIBOIOB M OIICHKU MOTYYEHHBIX
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH pE3yNBTaToB

(hM3UKO-MaTeMaTHYECKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHHA




[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

HOBBIC

HAYYHBIC PC3YyJIbTAThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

YMETb:

- MEXaHNU3MBbI JJICKTPOHHOTO TpaHCIIOPTa 3a paMKaMH IMOJYKIIACCUYCCKUX ITOAXO0B.

- JieNiaTh Ka4eCTBEHHBIC OIEHKH M3y4aeMbIX 3P QeKToB.
BJIQJICT!

- TOAXOJaMH K BHIOOPY aJeKBAaTHBIX MOJENEH 3IEKTPOHHOIO TPAHCIOPTa B PA3IMYHBIX PEXHMAx
OecriopsiiKka 1 MEX-3JIEKTPOHHOTO B3aUMOACHCTBHSL.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Mertanibl ¢ CHIIBHBIM O€CTIOPSIKOM 2 6
2 KBaHTOBBIC TONIPABKH K IPOBOIUMOCTH 3 9
Bnusiaue MEK3JIEKTOPOHHOTO
3 B3aUMOJICHCTBUS ~ Ha  3JIEKTPOHHBIH 2 6
SHEPreTUUECKHUIA CIEKTP
4 [IpprKKOBast MPOBOAMMOCTD 2 6
5 [Tepexoap! MeTaII-U30IIATOP 3 9
6 CkellnnMHroBasi runoTes3a 3 9
Nroro gacos 15 45
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2.

Coneprxanue JUCIUIUIAHBL (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. Meraibl ¢ CHITLHBIM O€CITOPSIKOM

JudpakimonHass Teopus OSIEKTPOHHOTO TpaHCIOpTa B JKUJAKUX MeTamnax. [IpaBuwino Mooiia.
Hacwimenne conporusnenust. [lpeaen Mo de—Perens npu Oonb1Ioi 31eKTPOHHON TIIOTHOCTH.

2. KBanToBnIe MOIIPAaBKU K NPOBOANUMOCTH




Cnabast jokanuzanus. BiussHMe MarHUTHOTO IOJIS HA CJIA0YIO JIOKAIHM3AIHI0. AHTHIIOKAIN3AIS.
MesxanektponHas natepdepenius. CpaBHUTEIBHBIN aHAIN3 KBAHTOBEIX MTOTPABOK.

3. BausiHue MeK3JIEKTOPOHHOTO B3aUMOICUCTBUS Ha 3JIEKTPOHHBIN YHEPreTUYECKUN CIIEKTP
[Tepexog ITaitepica. CTpyKTypa MPUMECHOM 30HEI P CJIA00M JierTupoBaHud. KylloHOBCKas 1IeIh.
4. ITpblKKOBask IPOBOJUMOCTD

Jlokanu3oBaHHBIE COCTOSIHUA M TEPeX0oabl Mexxay HUMU. [Ipbokku Ha Onvxaiimme neHTpsl. [Ipbokku
C NIEPEMEHHON JJTMHON NPBDKKA. DKCIIEPUMEHTAIbHbIC HAOIIOACHUS TPHLKKOBON MPOBOIUMOCTH.

5. Ilepexoapl METAILT-U30ISATOP

[lepexoq Amngepcona. Mopens crpykrypHOro Oecnopsigka. Ilepexogq Mortra. MwuHUMabHAS
MeTainueckas mposoauMoctb. @opmyna Jlangayspa ans ogHoMepubix (1D) cucrem. Jlokanu3zanms
U ponb Koppensnuii B 1D-cuctemax. MUKpOBOJIIHOBOE MOAEITNPOBAHNE.

6. CKelUIMHTOBAs TUIIOTE3a

ObocHoBaHne W (QOpPMYIHpPOBKA CKEMJIMHTOBOW rumnote3bl. TpexmepHole (3D) cucrtemsl.
Kputnueckast okpecTHOCTh nepexona. MynbTudpakranbabie BolHOBbIE QyHKINH. J[BymepHbie (2D)
cucteMbl. KBaznognomepnsie (q1D) cucrembl. CkeHIIMHT W B3aUMOJCHCTBUSI.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueGHast aymuTopus, A0CKa, IPH HEOOXOAUMOCTH MYJIBTUMETUAPOCKTOP U SKPaH.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTepaTypa
1. V.F.Gantmakher "Electrons and Disorder in Solids", Clarendon Press, Oxford, 2005

JlomomHUTEIbHAS IUTEpaTypa
1. A.A. Abrikosov “Fundamentals of Theory of Metals”,Elsevier Science Publishers B.V., 1988.

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HE IIPEyCMOTPEHO.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3aa4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:
— MOCEUICHUS BCEX 3aHATHH, MPEAYCMOTPEHHBIX YUE€OHBIM INIAHOM MO JAUCIHILIAHE,



— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTYJICHTA.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJieHUs MaTepuaIoM CITYy>KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI 110 TeMaM
JUCIUTLIAHEL

BaxxHO m0OOWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrO ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH HM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpaliarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEIICHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kadeapa QyHIaMEeHTAIbHONW U PUKIaTHONW QU3UKA MUKPO- U HAHOCTPYKTYP
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: A. Tony6oB, 1-p pus.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2 OcymiecTBisger MNOUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOH JIeSTENLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKE (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yybTare HU3YyUYCHUA JUCHHUIIINHBI ((BBC,[[GHI/IC B (I)I/I3I/IKy KOPPCIUPOBAHHBIX 3JICKTPOHHBIX CUCTCM»

00yJaromuiics JOKeH:

3HATb:

- MEXaHNU3MbI JJICKTPOHHOTO TpaHCIIOPTa 3a paMKaMH IMOJYKIIACCUYCCKUX ITOAXO0B.

yMeThb:

- JieNiaTh Ka4eCTBEHHBIC OIEHKH M3y4aeMbIX 3P QeKToB.

BJA€Th:

- HOAXOJaMH K BHIOOPY aJeKBAaTHBIX MOJENEH 3JIEKTPOHHOIO TPAHCIOPTa B PA3IMYHBIX PEXHUMAx
OecriopsiiKka 1 MEX-3JIEKTPOHHOTO B3aUMOACHCTBHSL.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




3 nabopa JOMaIIHUX 33JaHUH C pelICHUEM 3a1ad.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

KonTponkHEIE BOITPOCH
. JudpakmonHas Teopus JIEKTPOHHOTO TPAHCIIOPTA B KHUIKUX METaJUIax.
. [IpaBunio Mooiia.
. [Ipenen Modde—Perens mpu 0010 AIIEKTPOHHON TUIOTHOCTH.
. BiusiHre MarauTHOTO 1MOJTST HA C1a0yFO JIOKATH3AIHIO.
. CpaBHUTEIHHBIN aHAIM3 KBAHTOBBIX MOIMIPABOK.

. JIJokann30BaHHBIC COCTOSHUS U nepexoabl MCIKAY HUMMU.
. 3KCHCpHM€HTaJ’IBHBIG Ha6J'IIO,I[eHI/I$[ HpLI)KKOBOﬁ MMPpOBOAUMOCTH.

1
2
3
4
5
6. Ilepexon Ilaiiepica.
7
8
9. Jlokanuzanus u posib Koppensiuuil B 1D-cucremax.
1

0. KBasuonnomepnsie (q1D) cuctemsl.

[Ipumep sK3aMeHAIOHHOTO OMIeTa
bumer 1

1. MUKpOBOJTHOBOE MOJICTTUPOBAHUE.
2. Ilepexon Ilaitepinca.

Kputepun onennBanus

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM MpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8§ Oa/sIOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMEeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOopouro 6 0aIoB - BEICTABIISCTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUAJI, TPAMOTHO H I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD MOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka Xopo1o 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha IPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE s AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yIOBIETBOPUTENbHO 3 Oajla - BBICTABIISETCS CTYAEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omHOku B (popMynupoBKax 0a30BbIX HOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU LTSI ajbHENUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OreHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(OpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh ITOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEYNOBIETBOPUTENBHO | 0aim - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH MpOBOAUTCS B YCTHOW (opme mo Owmneram. B kaxaom OwiieTe mpeacTaBlIeHO JBa
TeopeTuueckux Bompoca. Ilpu nmpoBenennn 3auéra u sk3aMeHa oOydaromieMmycs npepoctasisercs 30
MHUHYT Ha TOAroToBKYy. Ompoc oOydaromerocsi He JO/DKEH MNpPEBBINIaTh OJHOTO aCTPOHOMHYECKOTO
Jaca.



