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

10 JMCHMILIMHE:
110 HANIPABJICHUIO:
Nnpo¢uJIb NOATOTOBKH:

KYpC:
KBaJIupuKAIMSL:

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

OCHOBBI HAHOJIEKTPOHUKHU U BaH-AEP-BaajbCOBBIX MaTeprajIoB
OJIEeKTPOHMKA U HAHOZJICKTPOHHKA

®u3rKa NePCIEKTUBHBIX TEXHOJIOTUN: MUKPO- K HAHOZJIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

1

MarucTp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:

nexkuuu: 30 gac.

cemuHapsl: 0 yac.

naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

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

[Iporpammy cocrasuin:

B.B. Enaniues, kanu. ¢pus.-Mart. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl aiekrponrku 12.02.2024



AHHOTANMA
Kypc nocpsiiieH u3ydyeHno 0CHOB HAHOAIEKTPOHUKHU U BaH-J€P-BaalbCOBBIX MAaTEPUAJIOB.
OCHOBHOE BHHMAaHHE yACIICHO CIEAYIONUM pa3ieam.

Hwuskopa3MepHbIie MOIyPOBOJHUKOBBIC CTPYKTYPBI: KBAHTOBBIC SIMBI, TIPOBOJIOKH M TOYKH. bammicriueckas
NPOBOIMMOCTh OJHOMEPHBIX KaHaJOB. TOYEYHbIE KOHTAKThl JIBYX IIPOBOJHHKOB. Me30CKOIMNYECKUE
durykTyanuu npoBoauMocTH, 3pdekr Aaponoa-boma, monsTue o cnaboit nokanuzanuu. TyHHEIUpPOBaHUE U
PE30HAHCHO-TYHHENbHBIE CTPYKTYpbl. CKaHUPYIOIIWA TyHHEIBHBI MHKpockorl. KynoHoBckas Onmokasa
PE30HAHCHOTO TYHHEJIMPOBAaHHS. DJIEKTPOONTHYECHKE CBOMCTBAa rpadeHa W JApYyrux BaH-Iep-BaallbCOBBIX
MarepuasioB. BaH-aep-BaaibCOBbIEC TETEPOCTPYKTYpBl. MyapoBasi CBepXpelieTKa.

1. leau u 3apauu

eap AUCUMNIMHBI

- u3y4yeHne PU3NIECKUX 3aKOHOB, IPUHLMIIOB padOTHl U METOJUK pacyeTa HaHOPa3MEPHBIX MPUOOPOB
Ha OCHOBE I10JIyIIPOBOJIHUKOBBIX I€TEPOCTPYKTYP U HOBBIX MaTepUaJIOB.

3agauu AU CHUIIHHBI

* copMUpOBATh MPEACTABICHHE O HU3KOPA3MEPHBIX MOJIYHNPOBOJHHUKOBBIX CTPYKTypax H
BaH-JIeP-BaaIbCOBBIX MaTepHaliax;

* U3yYNUTh COBPEMEHHYIO TEOPHIO DJIEKTPOHHBIX SBICHHH B HU3KOPA3MEPHBIX MOIYNPOBOAHHKOBBIX
CTPYKTYpax U BaH-J€p-BaajlbCOBbIX MaTepuaax;

* OBIIQJICTh METOJAMHU pacueTa YHEPreTHUECKOTO CIIEKTPa, BOJIHOBBIX (DYHKIIHIA, a TaKKe MOIXOJaMH
JUTSL OTTUCAHUS TYHHEIBHBIX MPOIIECCOB, B TOM YHUCIIE B YCIOBUSAX KYJTOHOBCKOW OJIOKAIbI;

* W3Y4YUTh METOABl M IOAXOAbl K OIMCAHMIO SIIEKTPOONTHYECKHX CBOWCTB BaH-JIEpP-BaajbCOBBIX
MarepualioB, TaKMX Kak rpad)eH W MOHOCJIOHM IUXAJIbKOI€HHIIOB MEPEXOIHBIX METAJUIOB, a TaKKe
TeTepOCTPYKTYp Ha UX OCHOBE.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananu3upyet npoOIIEMHYIO CUTYAINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEKIY HUMH

VYK-1.2 OcymecTBiser TMOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocynecTBIsATh KpUTHIECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMau

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAO0TO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOLICHUS YYAaCTHMKOB JTOM
JesITeIbHOCTH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THIOTE3BI, CTPOHTH
HCCIIe10BaTh MaTeMaTHIECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM JJIS ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |SBJICHUI M MPOILECCOB, OLEHHUTh Ka4eCTBO pa3pabOTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUecKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METObI MCCICIOBAHNN K KOHKPETHOM
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!

- OCHOBBI TEOPHH HHU3KOPa3MEPHBIX AIEKTPOHHBIX CUCTEMa, BaH-AepP-BaalbCOBBIX MaTEPUAIOB M OCHOB
COBPEMEHHOM TEOPUHU AIEKTPOHHBIX SIBJICHUN B HUX;

- METOABl ¥ TOAXOABl JJS ONUCAHHA ME30CKOMUYECKHX HWHTEPPEPEHIIMOHHBIX APPEKTOB,
TyHHEJIMPOBAHUS, PE30HAHCHOTO TYHHEIMPOBAHMS, KYJIOHOBCKOH OJI0Ka (bl TYHHEIIMPOBAHHUS.

YMETb:

- wucnoib3oBath (opmanu3M Jlangayspa-brorTukepa ans pacuera XapakTEPUCTHK OJHOMEPHBIX
TIPOBOTHUKOB.

BIIAJICTh!
- IPE/ICTaBICHUSAMH 00 DJICKTPOHHBIX M ONITUYECKUX CBOMCTBAX BaH-AEP-BaalIbCOBBIX MAaTEPHAIIOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTh 0 BUJaM YUEOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Brenenue. HuskopasmepHsbie
1 JNIEKTPOHHBIE CHUCTEMBI B 2 12
MOJTYTIPOBOJHUKOBBIX TETEPOCTPYKTYpax
) TyHHETBHBIE SIBIICHHYSI B 3 12
HU3KOPa3MEPHBIX CTPYKTypax
3 Me30CKONMUYECKUE SIBICHUS 4 12
Cnabast W cuiabHas JOKIHM3alMs B
4 HU3KOPa3MEPHBIX cucTemMax c 6 12
Oecrops KoM
5 I'paden u napyrue BaH-IEp-BaaIbCOBBI 10 12
MaTepHaIbl
Hroro yacos 30 60
[MoaroroBka k sK3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. BBengenne. HuzkopasmepHble 3I€KTPOHHBIE CUCTEMBI B IOITYTPOBOAHUKOBBIX FE€TEPOCTPYKTYpax

MerTozpl pocTa NOIXYHIPOBOAHUKOBBIX CTPYKTYpP. KBaHTOBBIE SIMbI, KBAHTOBBIE TPOBOJIOKH, KBAHTOBBIE
Touku. CHeKTp M MIOTHOCTH coctostHui B 2D, 1D u 0D anexTpoHHBIX cucTemax. bammuctuueckas
MPOBOJUMOCTE OAHOMEpHBIX KaHanoB. ®Popmanuim Jlanpayspa—brorTukepa. TodeyHbI KOHTAKT
JBYX TIPOBOJTHUKOB.

2. TyHHETbHBIE SIBIICHUS B HU3KOPa3MEPHBIX CTPYKTypax




BepositHOCTh TyHHenupoBaHus mof OapbepoM. CKaHUPYIOIIMN TYHHEIBHBIA MHKpPOCKOIN. Meton
MarpuIl nepeHoca. Pe3oHaHCHOE TyHHEIMPOBaHHUE B CTPYKTYpax C JBOHHBIM 0apbepoM M KBaHTOBOM
toukamu. KynoHoBkas O10kaza TyHHEIMPOBAHUSI U OAHOAIEKTPOHHBIN TPAH3UCTOP.

3. Me30CKOIUYECKHE SIBICHUS

WuTepdepeniins dIEKTPOHHBIX BOJIH: aHAJIOTHUST MEXJIY ONTHKOW U KBAHTOBOH 3JIEKTPOHUKOM.
KsanTtoBo unrepdepenunonnsie 3hGHeKTsl B cucTeMax ¢ 6ecropsakoM. BiusiHrue MarHuTHOTO 1OJIs U
s dexT AapoHoBa-boMa B KBAHTOBBIX KOJIBIIAX U TOUKaX.

4. Cnabas u cuibHast JOKAIN3aIHsl B HU3KOPa3MEPHBIX CHCTEMax ¢ OecTIopsaKoM

PaccesHue Ha3ajq B KOTEpEHTHBIX IPOBOAHMKAX ¢ OecropsakoM. YpaBHeHue aud(y3uum u ero
pemenue. Koaddumument m anuHa nuddysun. KBaHTOBO-WHTEphEPEHIIMOHHBIC TIONPABKU K
MPOBOIUMOCTH CHCTEM ¢ OecriopsakoM. [lonaBiieHre JIoKaaM3auy MarHUTHBIM TIOJIEM.

5. I'paden u apyrue BaH-ep-BaaIbCOBBI MaTEPHAIIBI

I'paden, nuxaabKOreHUABI MEPEXONHBIX METAJUIOB. PelieTka, 3JMeKTPOHHBIN CIEKTP, KHPAIbHOCTD,
¢daza beppu. DneKkTpoHHbIE M ONTHYECKHE CBOIicTBa rpa)eHa M IUXaJIbKOI€HHJIOB IMEPEXOIHBIX
METaJIJIOB. Bnusane nedopmaumii. BaH-nIep-BaasbcoBble  TETEPOCTPYKTYphl.  MyapoBas
CBEpXpELIETKa U €€ peaKcanus

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

YueGHast aymuTOpHs, OCHAIICHHAS! MYJIBTUMEANA IPOEKTOPOM, MEJIOBOW MJIM MapKEPHOM JOCKOH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
Jluteparypa Boiaercs Ha 6a30BoH Kadenpe:

1. B. 5. NemuxoBckuit, ['A. Byransrep «®usmka HU3KOpa3MepHBIX CTpyKTyp». M., Jloroc, 2000, 248
CcTp.

JlononHuTeNbHAS TUTEPATypa
Jluteparypa Bolaercst Ha 6a30BoH Kadenpe:

1. «TynHenpHbIe SIBIEHUS B TBEPABIX Tenax» pea. . bypmreitn, C. Jlynaksuct. uzn. M.: Mup, 1972,
422 ctp.

2. JIx. 3aiiman «lIpuHUIMIBI TEOpHH TBEPAOTO Tenay, 3. M.: Mup, 1974. 472 cp.

3. M. L. Katsnelson, «The physics of graphene». Cambridge university press, 2020, 425 ctp.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeHnbl



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIIINHBI,
YMETb NPUMCHATD IMOJYUYCHHBIC 3HAHUSA IJIA PCIICHUA Pa3IMYHbIX 3a/a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHUS;

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

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajeHHUss MaTepraIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLINHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIbHBIX TEM, BOMPOCOB, CIEAYyeT OOpamiaTrhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUNM CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTUI: MUKPO- K HAHOZJIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: B.B. Enanaues, kana. ¢pu3.-mMaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBICHUH M TPOLECCOB, OLCHUTh KaueCTBO pa3pabOTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HU3YUCHUSA JUCHUIIIAHBI «OCHOBEI HAHOJJICKTPOHUKHU W BaH-ACP-BAaaJIbCOBBIX MATCPUAIIOBY

00yJaromuiics JOmKeH:

3HATb:

- OCHOBBI TCOPUH HHU3KOPA3MEPHBIX JICKTPOHHBIX CUCTEMA, BaH-AC€P-BaaJIbCOBLIX MATCPUAJTIOB U OCHOB
COBpeMCHHOﬁ TCOPHHU IJICKTPOHHBIX SIBIICHUM B HUX;

- METOABI M IOAXOIBI

JUIE  OMHCaHUS ME30CKOMMYECKUX HHTep(hEepeHIIMOHHBIX 3] deKToB,

TYHHCJIMPOBAaHHA, PC30HAHCHOI'O TYHHCIIMPOBAHUA, KYHOHOBCKOﬁ 6.]'[01(3.)1]:1 TYHHCJIUPOBAHUH.

yMeThb:

- wucnoib3oBath (opmanu3M Jlangayspa-brorTukepa ans pacuera XapakTEPUCTHK OJHOMEPHBIX

IMPOBOJHUKOB.
BJIad€Th:

- IpCACTABJICHUSIMU 00 QJICKTPOHHBIX U ONITUYCCKUX CBOMCTBax BaH-/ICP-BaaJIbCOBBIX MAaTCPUAJIOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nauane KaKI0ro 3aHATUA MPOBOAUTCA KpaTKI/Iﬁ OIMpoC MO TEMC NPCAbIAYIICTO 3aHATUA.

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

o0yvyarommxcst

Bonpocs k quddepeHnmpoBaHHOMY 3a4eTy:

1. Tunst 2D, 1D, 0D HU3KOpa3MepHBIX CTPYKTYP. MeTobI MOTydeHus.

2. Cnextp, BOJHOBbIE (YHKIMH M IUIOTHOCTh DJIEKTPOHHBIX COCTOSHUI B HHU3KOpa3MEpHBIX

CTPYKTypax.




3. Ksanr mnpoBogumoctu. @opmymna Jlanmayspa-broTtukepa Iuisi OZHOMEPHBIX OaNTUCTHUECKUX
IPOBOAHMKOB.

4. Merton marpul niepeHoca. [Ipo3padHOCTh TyHHEIBHOTO Oaphepa.

5. Pe3oHaHCHOE TyHHENMpOBaHHE M BOJBT-aMIEPHAs XapaKTEPUCTHKA PE3OHAHCHO-TYHHEIBHOTO
nuona. KyinoHoBckast 61okaja.

6. atepdepentiyst 2IeKTpOHHBIX BOJIH. Poib paccesHus Haza .

7. NnTepdepeniimonnbie monpasku K npoogumoctd B 3D, 2D, 1D Me30CKOMHUYECKUX IMEKTPOHHBIX
cucreMax ¢ OecrnopsakoM. BiusiHue MarHuTHOTO OIS,

8. YpaBuenue nuddysun u ero pemenue. Koapdunuent u nnmna auddysum.

9. Ban-nep-BaanbcoBBl Marepuaibl: rpadeH, pelieTka, IEKTPOHHBIA crektp, (aza beppu wu
KHPaJIbHOCTh. YHUBEPCAJIbHBIN KO3 (UIMEHT MoromeHus ceera. Biusaue nedopmanmii pemetku Ha
CIIEKTP COCTOSIHUM.

10. Ban-znep-BaanbcoBble Marepuasbl: MOHOCION AMXAJIbKOTEHUOB NEPEXOJHBIX METAJIOB. Pemerka,
CIEKTP JEKTPOHHBIX COCTOSHUH. [loJrHHbIe TpaBuia 0TOOpa AJ1sl ONTHYECKUX MIEPEXOIO0B.

11. Ban-nep-BaanbCoBbIe TeTEpPOCTPYKTYpbl. MyapoBas cBepxpemieTka. Penakcanus MyapoBoi
CBEPXPELIETKH.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Onenka ommyHO § OamioB - BBICTAaBJIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0ajioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPble HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpUTENbHO 4 Oamjia - BBICTABISACTCS CTYICHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaOBIETBOPUTENbHO 3 Oayla - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKarolnlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jeslaMH y4eOHOW MporpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIeH YacTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimne ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

OneHka 3a ceMECTp BBICTABISIETCS [0 pe3yibTaraM ycTHOro auddepeHuupoBaHHOrO 3adyeTa,
MIPOBOAMMOTO B KOHIIE cemecTpa. Onpoc cTyeHTa He JOJKEH MpeBbIaTh 40 MUHYT.



