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

Psimt coBpeMEHHBIX MaTepHajoB OONAalOT AICKTPOHHBIMH M MarHUTHBIMH CBOMCTBAaMH, KOTOPBIE HE MOTYT
OBITh ONMUCAHBI MOJIYKJIACCUYECKUM MOAX00M. [IpruMepaMu SBISIOTCS HU3KOpa3MEpHbIE U HEYOPAJ0UYEHHbIE
METaJUTBI U TIOYTIPOBOAHUKY, HHTEPMETAILTHIBI € f- ¥ d-2JIeKTpOHaMU M COCMHEHHS NIEPEXOIHBIX METAILIOB,
Takue Kak BBICOKOTEMIICpATypHbIE CBEPXIPOBOAHUKH. OTH MaTepHajbl XapaKTEPU3YIOTCS CHIIbHBIM
B3aUMOJICHCTBUEM MEXIy HOCHTEISIMHU 3apsija M OOBIYHO HA3BIBAIOTCS KOPPEITMPOBAHHBIMHU AICKTPOHHBIMH
cucreMamu. Koppensiuy BO3HUKAIOT JMOO HM3-3a MPAMBIX JIEKTPOH-3IEKTPOHHBIX B3aUMOJCHCTBUI, 1100
OIOCPEIOBAHbI JPYTHMHU CTETICHSAMH CBOOOIbI, TAKMMH KaK CIy4aliHbIe IPUMECHBIC TIOTEHIMAJbI, KOJICOaHHs
petretky (pOHOHBI) WM CITMHOBBIC BO30YXKICHUSI.

3aTparuBaroTcs CJEAYIONIME TeMbl: cialas JIOKaau3alus ¥ aHOMaJIbHOE MAarHUTOCONPOTHUBIICHHUE, MEPEXO/Ibl
MeTtai-uzonarop (Mott&Anderson), KyJOHOBCKasl IIeNb, NPBDKKOBAas MPOBOAMMOCTh, 3dext Konmo.
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
VYK-1 Cnocoben ocymectBnsaTs kputnueckud  |YK-1.2  OcymiecTBisier MOMCK  BapUaHTOB — pEILICHUs
aHaJn3 IpOoOJIEeMHBIX CHTyalluii Ha OCHOBE MOCTAaBIICHHOH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

CTpaTeruro AeUCTBUI

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW  NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoii pyrnamentanbabix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHWI B 00JIACTH ONBIT W PpEe3yNabTaThl HAy4YHBIX HCCIEIOBaHUN B o001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAyK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.1 MMeeT npencraBieHne 0 COBPEMEHHOM COCTOSIHUT
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 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycITenTHo peain30BhIBaTh OIIK-4.2 CrocobeH TpPUMEHATh 3HAHWS B 00JacTH
pellieHue MOCTaBIeHHOH 3a/1a4, IPOBECTH (U3KMKO-MaTeMaTHYECKUX HAyK JUIS PEIICHUS TIOCTABICHHOM
aHaHM3 pe3ylibTara U MPEJICTABUTh BEIBOJIBI, 3aaun, (POpPMyYIMPOBAHUS BHIBOJOB M OIEHKH ITOTYYCHHBIX
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH pE3yNBTaToB

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




[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
[TK-1 CriocoGeH cTaBuTh, GopMaIM30BbIBaTh U |MHYOPMALMIO 00 AKTyabHBIX PE3yIbTaTaX MCCIIENOBaHUMN B
pelnarh 3a1a4M, B TOM YUCJIe pa3pabarTbiBath U |paMKaxX TEMaTHYECKOM 001acTh cBOeH mpodeccroHanbHOM
HCCIIe10BaTh MaTeMaTHYECKHE MOJIENN JesITeIbHOCTH

U3y4aeMbIX ABJICHUN U TIPOLECCOB, CUCTEMHO  |[TK-1.3 CmocoOeH NpPUMEHSATh TeOpeTHuecKue U (WIIH)
aHAJIM3UPOBaTh HAy4YHBIE IIPOOJIEMBI, OIYYaTh |3KCIIEPMMEHTAIBHBIE METOMBI MCCIIEN0OBAHNI K KOHKPETHOM
HOBBIC HAYYHBIC PE3yJIbTaThI HayyHOM 3ajade ©  HWHTEPIPETUPOBATH  IOJYYCHHBIC
pe3yabTaThl

3. [lepevens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILUINHE (MOTYJII0)
B pe3ynbrare 0CBOCHUS AUCIMILUTMHBI 00yYaOINeCst JOJDKHBI
3HATh:
- MEXaHHM3MBI JIEKTPOHHOTO TPAHCIIOPTA 38 PAMKAMH MOIYKIACCHYECKHUX TOIXO/IOB.
YMETb:
- JieNiaTh Ka4eCTBEHHBIC OIEHKH M3y4aeMbIX 3P QeKToB.
BJIQJICT!

- MOAXOJAaMH K BBIOOpPY a/le€KBaTHBIX MOZETEH 3JIEKTPOHHOTO TPAHCIIOPTAa B PA3IMYHBIX PEKUMaX
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

TpynoeMKOCTb 110 BUaM YUeOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Mertanibl ¢ CHIIBHBIM O€CTIOPSIKOM 2 6
2 KBanToBBIE MONPaBKH K TPOBOAUMOCTH 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 yac., 2 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasieiiam)
Cemecrtp: 2 (Becennuit)
1. MeTanisl ¢ CUIBHBIM 0€CHOPSIKOM

JudpakumonHass TeopHus OdIIEKTPOHHOTO TpPaHCIOPTa B KHUIKUX Meramax. [IpaBunmo Mooida.
Hacwimenne conporusnenust. [lpeaen Mo de—Perens npu Oonb1Ioi 31eKTPOHHON TIIOTHOCTH.

2. KBanToBnIe MOIIPAaBKU K NPOBOANUMOCTH




Cnabast jokanmzanus. BiusHMEe MarHUTHOTO IOJIS HAa CJIA0YIO JIOKAIHM3AIWI0. AHTHIOKAIU3aIUS.
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 Iepexoabl Mexxay HUMU. [Ipbokku Ha Onmxaiiue neHTpsl. [Ipepkku
C NIEPEMEHHON JJTMHON NPBDKKA. DKCIIEPUMEHTAIbHbIC HAOIIOACHUS TPHLKKOBON MPOBOIUMOCTH.

5. Ilepexoapl METAILT-U30ISATOP

[lepexoq AmngepcoHa. Mopens crpykrypHOoro Oecrnopsigka. Ilepexog Morra. MwuHUMalbHAS
MeTainueckas mposoauMoctb. @opmyna Jlangayspa ans ogHoMepubix (1D) cucrem. Jlokanu3zanms
U ponb Koppensnuii B 1D-cuctemax. MUKpOBOJIIHOBOE MOAEITNPOBAHNE.

6. CKelUIMHTOBAs TUIIOTE3a

ObocHoBaHne W (QOpPMYIHpPOBKA CKEMJIMHTOBOWM rumnore3bl. TpexmepHble (3D) cucremsl.
Kpurudeckas okpecTHOCTH nepexona. MynbsTudpakTaibHble BOTHOBBIE QyHKIMU. [IBymMepHbIe (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, M3y4arollud IOUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOIIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare MU3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHA,
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 y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

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

— MOJATOTOBKY K BBIMOJIHEHUIO 33JaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHUss MaTepraIoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHWS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamarhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 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
kBaTuuKkanus: 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  OcymiecTBisieT TOHUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

pelieHus
OCHOBE

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

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 NmeeT npeacTaBieHrne 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 aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METOJJaMH pelIeHMs], TOHUMAeT U YYUTHIBAET HA MPaKTHUKE
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 TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auk, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yabTaTe M3Y4YCHHUA AUCIUIIINHBI ((BBG,Z[CHI/IG B (bHBI/IKy KOPPCIUPOBAHHBIX J3JICKTPOHHBIX CHUCTCM»

00yJaromuiics JOKeH:

3HATb:

- MEXaHNU3MbI JJICKTPOHHOTO TpaHCIIOPTa 3a paMKaMH IMOJYKIIACCUYCCKUX ITOAXO0B.

yMeThb:

- JieNiaTh Ka4eCTBEHHBIC OIEHKH M3y4aeMbIX 3P QeKToB.

BJA€Th:

- MOAXOJAaMU K BBIOOpPY a/leKBaTHBIX MOZETEH 3JIEKTPOHHOTO TPAHCIIOPTAa B PA3IMYHBIX PEKUMaX
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 ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKHU
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOmMYHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSATh MOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHIE€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA MMPAKTHUKE, HO OJOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U 0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJIyYEHHbIE 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynoBIETBOPUTEIbHO 4 Oamia - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOIO Marepuajia, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ynoOBIETBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OmHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISICTCSl CTYACHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH MpoBOAWUTCS B YCTHOW (opme mo Owreram. B kaxkmom Owiere mnpeacTaBiIeHO Ba
TeopeTuueckux Bompoca. Ilpu nmposenennn 3auéra u 3k3aMeHa obywaromemycs npenocrasisercsa 30

MHUHYT Ha HOOATOTOBKY. OHpOC 06yan0Lueroc51 HC JOJDKCH IIPCBBIIIATL OAHOTO aCTPOHOMHUYCCKOIO
qgaca.



