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AHHOTANMA

Kypc "CoBpemeHHbIE TIPOOIEMbI DIEKTPOHUKH" TpeIycMaTpUBaeT W3yuyeHHE COBPEMEHHBIX HAIlPaBICHUN B
WCCIICAOBAaHUH TBEPJOTENIBHBIX CTPYKTYpP M CO3IaHHM Ha MX OCHOBE NMPUHLUMIUAILHO HOBOU 3JIEKTPOHHOM
KOMITOHEHTHOH 0as3bl.

3agaun JUCIUATIINHEL:

*  3HaKOMCTBO C COBPEMEHHBIMU (U3NYECKUMH OOBEKTaMH, aKTyaJbHBIMU Ui (DYHAAMEHTAJbHBIX M
MPUKJIATHBIX UCCIICTOBAHHMA.

* H3ydyenne pu3NUECKUX MOAETICH, ONMUCHIBAIOIINX YPQPEKTHI B 3TUX 00OBEKTAX.

* l3yuaHue nmpakTHUECKUX MpoOIIeM, Ha PelIeHUe KOTOPBIX MOTYT OBITh HAIPaBIICHbI MPHKIIAJIHBIC HAyYHbIC
pa3paboTku B 00nacT (PU3UKH TBEPJOTO Tefa.

[To pe3ynbTaraMm 0CBOEHUsI CTYIEHT JTOJKEH:
3HaTh:

OCHOBHBIEC aKTyaJlbHbIC HAay4HbIC HANPABICHUS B OOJIACTH CO3JaHUSl TBEPAOTEIBHBIX CTPYKTYP Ui HOBOH
9NEMEHTHOM 0a3bl MHUKPO- M HAHOXJIEKTPOHHKH, a TAKKE€ OPHEHTHPOBATHCS B aKTyaJbHBIX HAlPaBICHUSIX
HAy4HBIX HCCIIEIOBAHUHN U MEPCIIEKTUBHBIX d()(eKTax B pa3InIHBIX TBEPAOTEIBLHBIX CTPYKTYypax.

VYMeTs:

PaGorars ¢ HayuHOi JuTepaTypol mo (pu3HMKe TBEpAOro Tejla M TMOHUMATh COAEP)KaHWE OPUTHHAIBHBIX
Hay4HBIX CTaTe} B NEPUOJUYECKUX U3IaHUIX.

[IpumensaTe 3HaHUA, MOMy4yeHHbIE B Kypcax «Teopermueckoil ¢uzmka. OCHOBBI KBAHTOBOH MEXaHUKNY,
«Pu3nKka TBEpAOro Tena» U «DJIEKTPOHHBIE CBOMCTBA TBEPABIX Te» JUIL MOHMMaHHA 3((HEKTOB M HX
($u3NYEeCKUX MOZETICH B COBPEMEHHBIX TBEPAOTEIBHBIX CTPYKTYypax.

W3mararh cBOM MBICIIU U AOBOIBI, MOJIb3YsACh 'PAMOTHBIM TCXHUYCCKHUM S3BIKOM U Hay‘IHOﬁ TepMHHOHOFHeﬁ.

Bnaners:

[IpodeccuonanbHOl TEPMUHONOTHEH, TEOPETUUECKUMHU MOJEIISIMHU, ONKCHIBAIOIIUMH OCHOBHBIC d((EKTH B
TBEPIOTENbHBIX CTPYKTYpax.

OcHOBHOE cofepxaHHue Kypca U3JIOKEHO B CIEAYIOIIUX pa3aesax:

1. JleTexTopsl CyOMHIUIMMETPOBOTO U TEPTEPLIOBOTO ANAMA30HOB.

2. CnocoOsbl reHepanuy CyOMUITIMETPOBOIO U TEPAreploBOro JHana3oHoB.

3. Il1a3MOHBI ¥ HAaHOIUIA3MOHUKA.

4. Huzkopa3mepHblie 3JIeKTPOHHbIE CTPYKTYphl. PT/I.

5. Huzkopa3mepHble 3J€KTPOHHbIE CTPYKTYpbI. [1osieBble TpaH3UCTOPBI C IBYMEPHBIM JIEKTPOHHBIM Ta30M.
6. I'paden u ero cBoiicTaa.

7. OcCHOBHBIE METOAbl MPOCBEUMBAIONMICH MHUKPOCKOIHMU HIEKTPOHHONH MHKPOCKOIMH CBEPXBBICOKOTO
paspereHus.

8. KpaeBbie cocrosius B rpadene. Tonmoaoruaeckue u30asTophbI.

9. OnHO(OTOHHBIE AETEKTOPHI.

10. JaTunku MarauTHOTO 10J1s Ha ocHOBe BTCII-CKBHI0B HOBOTO ITOKOJICHHUS.
11. Ilepexknroyarenu Ha 0CHOBE HaHOANOAOB IIIOTTKH.

12. CBepXmpOBOJHUKOBEIE METaMaTEPHAIIHI.

13. NV-ieHTpHI B anMmase.

1. leau u 3apa4u

eap AUCUMNIMHBI

* U3yYEHNE COBPEMEHHBIX HAIPABICHUI B UCCIEAOBAHNN TBEPAOTENBHBIX CTPYKTYp U CO3JaHUM Ha UX
OCHOBE MPUHIIMITHATBHO HOBOW 3JIEKTPOHHON KOMITOHEHTHOW 0a3bl.

3agauu AUCHUILIHHBI

* 3HAKOMCTBO C COBPEMEHHBIMHU (PU3NYECKMMHU OOBEKTAMH, aKTyaJbHBIMU IS (DyHAAMEHTAIbHBIX U
MPUKIIAIHBIX UCCIIECIOBAHUL;

¢ U3YUYCHHUC (1)I/IBI/I‘IGCKI/IX MO,Z[CJ'ICﬁ, OITMCBIBAIOIINX Sq)(I)CKTLI B OTHUX 06’LeKTaX;



* WU3y4YaHHE NMPAKTUYECKHUX MPOoOJeM, Ha pEIIeHHE KOTOPBIX MOTYT OBITh HalpaBJICHbI NPUKIAHbIC
Hay4HbIE pa3padO0TKu B 006JacTu GU3MKU TBEPAOTO Tea.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UCClIeI0BaHUN

[MK-1 Criocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CnocobeH  BBIABUTaTh  THIOTE3BI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U |MareMaTHUECKUe MOACTH JUIS  ONHCAaHUS — H3ydaeMbIX
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN SIBJICHUH ¥ MTPOLIECCOB, OLICHUBATh KAa4e€CTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHAIM3UPOBATh Hay4HbIE POOIEMBL, NoNy4Yath |[TK-1.3 CrnocoOGeH NpUMEHATh TEOpEeTHUecKHe M (WIIN)

HOBBIC HAYyIHBIC PE3YILTATHI JKCIEPUMEHTAJIBHBIE METOABI UCCICIOBAaHUN K KOHKPETHOU
HaydyHOW 3ajjad€ W MHTEPIPETHPOBATh IOJIYYEHHBIC
pE3yNbTaThI

3. IlepeyeHb MVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)

B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI

3HaTh:
- OCHOBHBIE aKTyaJIbHbIC Hay4YHbIC HAIIPaBJIECHUs B OOJIACTH CO3aHMS TBEPIAOTEIBHBIX CTPYKTYp IS
HOBOH 3J€MEHTHOW 0a3bl MHUKPO- W HAHOAJIEKTPOHUKH, a TaKXe OPUEHTHPOBATHCS B aKTyaJbHBIX
HAlpaBJICHUSAX HAay4YHbIX HCCIEAOBAHMN M MEPCIEKTUBHBIX d(PdexTax B pa3IWUHBIX TBEPAOTEIBHBIX
CTPYKTYypax.

YMETh!
- paborarh C HaydyHOW JMTepaTypoil mo (Qu3nuke TBEpPAOro Telna M IOHUMATh COIEpIKAHUE
OpPUTHMHAJIBHBIX HAYYHBIX CTAaTel B IEPUOAMUYCCKUX U3JAHUAX;
- TNPUMEHSATh 3HAHWsS, TOJy4YeHHble B Kypcax «Teopermueckodt ¢usuka. OCHOBBI KBaHTOBOW
MeXaHUKn», «Du3uKa TBEpAOro Tena» U «DJEKTPOHHBIC CBOWCTBA TBEPABIX TEJ» Uil IMOHUMAHHUS
3¢hHEKTOB U UX PUINIECKUX MOJICIICH B COBPEMEHHBIX TBEPAOTEIbHBIX CTPYKTYPaX;
- W3jararb CBOM MBICIM W JOBOIBI, IMOJIB3YSIChb TPAMOTHBIM TEXHHYECKHM S3bIKOM M Hay4HOU
TEPMUHOJIOTHUEH.

BJIaJIETh:
- Tpo(heCcCHOHATBHON TEPMUHOIOTHEH, TEOPETHUECKUMH MOJENISMH, OMHMCHIBAIOIINMH OCHOBHBIE
3¢ deKTH B TBEPAOTEIBHBIX CTPYKTYPaX.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 JleTekTopel  CyOMHUJUIMMETPOBOTO U 4 5
TEpreproBOro JHana3oHoB.
Crioco6st reHepanun
2 CyOMUJUIMMETPOBOIO M TEepareproBOro 4 5
JIMana30HOoB.
3 [1na3MoHBI M HAHOIUIA3MOHUKA. 4 5
4 HuzkopasmepHsbie 3IIEKTPOHHBIE 4 5
cTpykrypsl. PT/I.




HuzkopasmepHsbie 3JIEKTPOHHbBIE
5 CTpyKTyphl. IlonmeBble TpaH3UCTOPBI C 4 5
JBYMEPHBIM 3JIEKTPOHHBIM Ta30M.

6 I'paden u ero cpoiictaa. 6 5
OCHOBHBIE METOJbl  TPOCBEUMBAIOIICH

7 MUKPOCKOIIUHU 3IEKTPOHHOU 6 |
MUKPOCKOIINU CBEPXBBICOKOTO
paspereHus.

3 KpaeBble  cocrostHms B TpadeHe. 6 5

Tononoruyeckue H30JIATOPBHI.

9 OnHO(DOTOHHBIE IETEKTOPHI. 6 2

HaT‘lI/IKI/I MAarHMTHOI'O IIOJIdI Ha OCHOBC

10 4 1
BTCII-ckBuZ0B HOBOI'O ITOKOJIEHUS.
[lepexitouarenu Ha OCHOBE HaHOAMOIOB
11 4 1
oTTkN.
12 CBepXITpOBOJHUKOBBIC METaMaTePHAIIbI. 4 2
13 [NV-mentpsl B anMase. 4 3
Hroro yacos 60 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. leTekTopsl CyOMUIITUMETPOBOTO M TEPrepLOBOTO JHANIA30HOB.

1.1. TeparepuoBsblii uana3oH u 00JaCTh €T0 PUIIMEHEHHUS.

1.2. [TapameTpel oneHkH 3(PGEKTUBHOCTH NIETEKTOPOB MOITHOCTH W CYNEePreTepOTUHHBIX
CMEeCHUTEJIEH.

1.3. bonomeTpsl u JUOABL.
1.4. MeTtonpl HHTETPALIMH JETEKTOPOB B KBA3HMONTHYECKUN TPAKT.

2. CnocoOsbl reHepanuy CyOMUITMMETPOBOIO U TEPAreploBOro JHana3oHoB.

2.1. Jluaun CBY-niepenad ¢ HOpManbHON M aHOMAIbHON AUCIIEPCUEH.
2.2. Jlammibl 0OpaTHO# 1 OeryIei BOTHBI.

2.3. 'apMOHMYECKHE YMHOKHUTEIH.

2.4. KBaHTOBBIE KacKaJIHbIE JIA3€PHI.

2.5. T'eneparopsl Ha BSI3KOM TOTOKE JIK03¢(DCOHOBCKUX BHXPEH.

2.6. MmynbcHBIE TeHEpaToOphl C MCHONb30BaHHMEM (DEMTOCEKYHIHBIX Ja3epOB M HEMpepbIBHAS
reHepanus Ipy MOMOIIY CMEIINBAHUS ONITHYECKUX MO/,

3. IIma3MOHBI M HAHOIUIA3MOHHKA.

3.1. Mognens dpyne. TpexmepHble TUIa3MOHBI.

3.2. IloBepXHOCTHBIE MIa3MOHBI-IIOISIPUTOHBI U KX IUCHIEPCHSI.

3.3. Crioco6s1 BO30YyKACHUS TOBEPXHOCTHBIX IJIA3MOHOB-TIOJIIPUTOHOB.
3.4. CeHcOpBI HA MOBEPXHOCTHBIX MIa3MoHax. [11a3MoHHbIE HAHOAHTEHHBI.
3.5. B3aumoneiicTBre ONTHYECKMX HAHOAHTEHH C KBAHTOBBIMHU TOYKaMH.

4. Huskopa3MepHbIe 2IEKTPOHHBIE CTPYKTYpsI. PT/I.

4.1. CnocoObl co31aHUSI HU3KOPAa3MEPHBIX JIEKTPOHHBIX CUCTEM.




4.2. Pa3mepHoe kBaHTOBaHHWe. JIByxOaphepHble (pE30HAHCHO-TYHHENBbHBIE) JauOAbl.  Ux
XapaKTEepUCTUKH BO BHELTHEM MarHUTHOM IIOJIE.

4.3. ITonsipoHBI.

5. HI/I3KOpa3M€pHBIe OJICKTPOHHBIC CTPYKTYPHL. Ilonesnie TPaH3UCTOPBI C ABYMCPHBIM 2JICKTPOHHBIM
ra3oM.

5.1. MexaHu3MBI paccestHus MeKTPOHOB. CI10cOObI yBETHMUYCHHUS MTOIBH)KHOCTH B KBAHTOBBIX SIMaXx.
5.2. IIna3MOHBI B IBYyMEPHOM Ta3.

5.3. Henuneiinpie mnazmennble 3¢ ¢dektol. PexTrduxanms.

5.4. TepareplioBble CMECHUTENN Ha TpaH3UCcTOpax ¢ 3pdexrom pekrudukaum.

6. I'paden u ero cBoiicTaa.

6.1. Ucropus otkpsiTusi. CBOMCTBA.

6.2. DnekTpoHHBIH criekTp B rpadene. lMccnemoBaHue MOBEPXHOCTHBIX COCTOSHUH MeETOIaMU
ARPES.

6.3. IByMepHBIE CTPYKTYPbI Ha OCHOBE rpadeHa.

7. OCHOBHBIE METOIBI MPOCBEYHBAIOIICH MUKPOCKOIINHU SIEKTPOHHONH MUKPOCKOIIHU CBEPXBBICOKOTO
paspereHus.

7.1 MeTonbl KoppeKuu chepruaecKux adepparuii.
7.2. Tonorpadwus. MeTop! n3MepeHHss MArHUTHOTO MOMEHTA M JIEKTPOCTaTHYECKOTO IIOTEHIINAIA.

8. Kpaesbie coctosinus B rpadeHe. Tormomorunaeckue u3oisTophl.

8.1 TamMmMOBCKHE KpaeBble COCTOSHHUS.
8.2. IlpoBoAMMOCTH MTEpPOPUPOBAHHOTO TpadeHa.
8.3. Tomonoruyeckue U30IATOPHI C KaHAJIaMU IPOBOAMMOCTH, HEBBIPOXKICHHBIMH 110 CIIHHY.

9. OnHOOTOHHBIE IETEKTOPHI.

9.1 OcHOBBI KBAaHTOBOW WH(POPMAIINH.
9.2. llenu ontuMu3aIyiu OHO(QOTOHHBIX JETEKTOPOB.
9.3. CpaBHUTENBHBIN aHATU3 CBEPX- U MOIYIIPOBOAHUKOBBIX JETEKTOPOB.

10. JJatunky MarHuTHOTO 110151 Ha ocHOBe BTCII-CKkBHI0B HOBOTO TTOKOJICHUS.

10.1. DddexT mxo3edcona u KBaHTOBasI UHTEPHEPECHIIUSI.

10.2. CBKH/I-MaraeToMeTpbl Ha OCHOBE MIEPOBCKUTHBIX J1XK03¢(DCOHOBCKUX MEPEXO/IOB.
10.3. IIpaktuueckue npumenenus CKBU/I-marueromeTpos.

11. Ilepexmtouarenu Ha ocHOBEe HaHOMMOMOB [1loTTKH.

11.1. Inone! LIoTTKH.
11.2. OcoOeHHOCTH MPOABIKEHMSI B HAHOPa3MEPHYIO 001aCTh.

12. CBepXnpOBOJHUKOBEIE METaMaTEPHAIIbI.
12.1. 1D u 2D meramarepuaibl U CIIOCOOBI MX peai3allyH.

12.2. Crnoco0 co3fgaHus MeTamarepuaioB C YNPaBIsSIEMbIMA CBOWCTBAMH C HCIOJIL30BAaHUEM
17K03€(DCOHOBCKUX MEPEXONIOB.



13. NV-ieHTpHI B anMase.

13.1. DHepreruyeckuii criekT NV-IIeHTpOB.
13.2. Cnoco0b! ynpasienus Kyoutamu Ha NV-1ieHTpax.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
Jlureparypa BbliaeTcs Ha Kadeape:

1, Onekrponuka: B 4 u. Y. 4, dynknuonanpHas snexTponuka / A. A. llyka ; mox pen. A. C. Curosa -
M.IOpaiiT,2016

JomnonHurenbsHas auTeparypa
Jlureparypa BblaeTcs Ha Kadeape:

1. Hanoanekrponuka: yue6. mocodue yis By3oB / A. A. Illyka .— M. : ®usmarkuura, 2007 .— 464 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://www.elsevier.com
2. http://www.elibrary.ru
3. http://www.books.google.ru

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha JICKIIMOHHBIX 3aHATHIX UCIIONB3YIOTCS MYITBTUMEANIHBIE TEXHOIOTHUH, BKITIOYAst IEMOHCTPAIUIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, NpoCIHyIaBIIMKA Kypc JEKUUH, IOKEH OBJIAACTh OOLIMM IOHSATHHHBIM amnmaparoM u
Hay4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

1) mocemenus Bcex JEKIMH, MPEIYCMOTPEHHBIX YYEOHBIM IIJIAHOM; BEIEHHE KOHCIIEKTOB 3aHSATHIA;
AaKTHUBHOE y4yacTre B O0CYKICHUH JICKIIH;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHCHUM W3YYEHUS! OTHCNIBHBIX TEM, BOIPOCOB, CIENyeT OOpaliaThCsi 3a KOHCYJIbTalKed K
[IPETIO/IaBaTEII0 Ha JIEKIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 1

KBAJM(PUKAIMA: MarucTp

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

Pa3padorunk: A.C. CoOones, kanz. (hu3.-Mar. HaAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3yIbTaThI

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «COBpeMeHHLIC HpO6J'ICMBI OJICKTPOHUKW O6y"IaIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

- OCHOBHBIC aKTyaJlbHbIC Hay4HbIC HalpaBJICHUs B OOJACTH CO3JaHMS TBEPAOTEIBHBIX CTPYKTYP VIS
HOBOM 3JIEMEHTHOM 0a3bl MUKPO- M HAHOICKTPOHUKH, A TAKXKE OPHEHTHPOBATHCS B aKTyaJIbHBIX
HaNPaBICHUSAX HAYYHBIX MCCIIEIOBAaHMN M NEPCHEKTHBHBIX 3(PQeKTax B Pa3IUUHBIX TBEPAOTEIBHBIX

CTPYKTYpax.
yMeThb:

- paboTtare C HaydyHOW JHUTEpaTypold MO (HU3MKE TBEPIOro Tela W MOHMMATh COJACPKAHHE
OpPUTMHAJIbHBIX HAYYHBIX CTAaTel B IEPUOAMUECKUX U3AHUAX;

- TNPUMEHATh 3HAHMs, NOJIy4deHHble B Kypcax «Teopernueckoit ¢usuka. OCHOBBI KBaHTOBOH
MeXaHUKN», «Du3uKa TBEpIOro Tena» U «DJIEKTPOHHbIE CBOWCTBA TBEPABIX TEJ» Ul IOHUMAHUA
3¢ deKTOB U UX PU3NIECKUX MOJEICH B COBPEMEHHBIX TBEPAOTEIbHBIX CTPYKTYPaXx;

- u3jararb CBOM MBICIM M [JOBOXBI, IOJIb3YSChb TPAaMOTHBIM TEXHUYECKUM S3bIKOM M HayuyHOH

TEPMHUHOJIOTHEM.
BJa/IeTh:

- HpO(l)eCCI/IOHaJ'IBHOI\/'I TepMHHOJ’IOFHGﬁ, TCOPCTUYCCKUMU MOIACTIAMHA, OIHNCBIBAIOIIIMMHU OCHOBHBIC

3G GEKTH B TBEPAOTEIBHBIX CTPYKTYpaX.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

B nensax mnpoBeneHus TEKYLIETO KOHTPOJS YCHEBAEMOCTH IIPOBOJUTCS KpPAaTKUM ONpoc IO TeMe

NPpCAbIAYUICTO 3aHATUA

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0y4yarommxcst

Bomnpocs! k 3k3aMeRy.

1. JleTexTopsl CyOMHIUIMMETPOBOTO U TEPTEPLIOBOTO ANAMA30HOB

2. CnocoOsbl TeHepanuy cyOMUTMMETPOBOIO U TEPareploBOro JHana3oHoB

3. [11a3MOHBI M HAHOIIJIA3MOHHKA

4. Huzkopa3mepHble 3JIeKTPOHHbIE CTPYKTYpHL. PT/I,

5. Huskopa3mepHble 3J1€KTPOHHBIE CTPYKTYpbl. [lojeBbie TpaH3UCTOPHI C ABYMEPHBIM 3JIEKTPOHHBIM

rasom.
6. I'padpen u ero cBoiicTra.

7. OCHOBHEIC METOAbBI HpOCBe"II/IBaIOH_ICﬁ MUKPOCKOIINH SHGKTpOHHOﬁ MHKPOCKOIIMU CBCPXBBICOKOI'O

paspereHus

8. Kpaesbie cocrosiaus B rpadene. Tormonornaeckue U30asTOpbI

9. OnHOQOTOHHBIE TETEKTOPHI



10. JJatunky MarHuTHOTO 10 Ha ocHOBe BTCII-ckBHI0B HOBOTO TTOKOJICHUS
11. Ilepexmtouarenu Ha ocHOBEe HaHOMOMOB [1I0TTKH

12. CBepXnpOBOJHUKOBEIE METaMaTEPHAIIbI.

13. NV-ieHTpHI B aniMaze

[Mpumeps! OUIETOB.

[Ipumep 1.

1. [lepexmrouarenu Ha ocHOBE HaHOAMOAOB [1loTTKM
2. CBepXIIpOBOJAHUKOBBIE METaMaTEPUAITBI.

3. NV-11eHTpHI B anmase

[Ipumep 2.

1. Huzkopa3mepHsble 37eKTpOHHBIE CTPYKTYphI. PT/L,

2. Huzkopa3MmepHble 3JIEKTPOHHBIE CTPYKTYpbl. [losieBble TpaH3UCTOPBI C JBYMEPHBIM 3JIEKTPOHHBIM
ra3oM.

3. I'padpen u ero cBoiicTra.

Kpurepun oneHuBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIC, IIyOOKHE U TOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
. Oe3ynpedHoe BiaJieHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, yYMEeHHE ero 3()()EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE U PEIICHUU HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;
. BBIP&KCHHAs! CIOCOOHOCTb CAMOCTOATEIIBHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOIeMbI B
HECTaHJapTHOH CUTYyalllH;
*  TOJHOE M IIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHHUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIIMHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBJIEHUAX 10 U3y4aeMOM AMCLUIUIMHE U
J1aBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHHS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs paboTa Ha NPAKTHUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, aKTUBHOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYpbl HCIIOTHEHHS 3aJaHuUil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE M MOITHBIE 3HAHMUS 110 BCEM pa3ieaM yueOHOM MporpaMmel;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHYECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  BIAJCHUE MHCTPYMEHTApUEM Y4eOHOW IMCLHUIUIMHBI, yMEHUE ero 3((EeKTUBHO HCHOJIb30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHAIBHBIX 33/1a4;
*  CIOCOOHOCTb CAaMOCTOSITENIFHO M TBOPUYECKH peIIaTh CIOXKHBIC MPOOJIIEMBbl B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOM Nporpammbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUITIINHEI;
*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMmocTofATeNbHas paboTa Ha MPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacThE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 33 JaHHMH.
8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTU3WPOBaHHbIC, [IYOOKHE M IOJHBIC 3HAHHS [0 BCEM IOCTABJICHHBIM BOIpOcaM B 00beMe
y4eOHOM IporpaMMBl;

*  HCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIIBHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BJIAJICHUE MHCTPYMEHTApHEM YUeOHOW IUCHUILIUHBI (METOIAMHU KOMIUIEKCHOTO aHajn3a, TEXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTWH), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE W PEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7[a4y; CIIOCOOHOCTh CAMOCTOSITENIbHO pPElIaTh CIIOKHBIE NPOOIEMBI B PaMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIONIHUTENHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,



*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCIUIUINHE U JlaBaTh UM KPUTHYECKYIO OIICHKY C TO3WIMA TOCYJapCTBEHHONW HIEOJOTHH (TI0
JUCITUTUIMHAM COIHAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAS paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieaM yueOHOM MporpaMmel;

¢ HCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOT U (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JIMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJIBLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBI;

*  YMCHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIMSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  camocTosTenbHas padoTa Ha IMPAaKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

6 6ayoB — (XOPOILO):
* JIOCTaTOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHOW MPOrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PaAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIaTh 000CHOBaHHBIE BBIBOJBI,

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO NPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH NpOrpaMMel;

®* YCBOCHHUC OCHOBHOH JINTCPATyphl, peKOMeH,Z[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSAX, KOHUEHIMAX M HANPABICHUAX IO H3Y4aeMOU
IUCLMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAs CcaMOCTOsTelbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaTOo4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA HAa BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTAapHeM y4eOHOW IHMCHUIUIMHBI, YMEHHE €ro WCIOJIbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSTENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCLUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

® HCII0OJIb30BaHUC Haquoﬁ TECPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUEC OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;

. BIIQJICHHNE WHCTPYMEHTApueM Y4YeOHOW IUCIUIUIMHBI, YMEHHE €r0 HCIIOJIb30BaTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

* yYMEHHE [0l PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX M HAIPABJICHHUAX I10 I/IsyqaeMoﬁ
AUCHUIUIMHC U JaBaTh UM OLICHKY,

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHUI B paMKax 00pa30BaTeIbHOTO CTAHIAPTA;
* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOMH MPOTpaMMOi TUCIUILTHHBL;



*  HCHOJb30BaHHE HAYYHOW TEPMHUHOJOTHH, M3JOKEHHE OTBETAa HAa BOMPOCHI C CYIIECTBEHHBIMHU
JIMHTBUCTHYECKUMH U JIOTHYECKUMU OIINOKAMU,

. cnaboe BIaJieHUE WHCTPYMEHTapueM Yy4eOHOW NHUCUIUIUINHBI, HEKOMIIETCHTHOCTh B PEIICHUU
CTaHJIAPTHBIX (TUIOBBIX) 3a]1a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HANpPaBIECHUSX H3ydaeMou
JIHMCIHILINHDI,

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIBTYPHI UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaH/APTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO UCIUIUIMHEI, HAJIWMYUE B OTBETE TI'PYyOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOHEHUS
3aJIaHH.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaxX 00pa30BaTeIbHOTO CTAHIapPTa WU OTKa3 OT OTBETA.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[lpu mpoBeneHnn sk3amMeHa oOyudaroremycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKy. Ompoc
oOyyaromierocst mo OuieTy He TOJHKEH MPEBBIIAaTh OAHOTO Yaca.



