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1. Mecto nucuumiannabl B ctpykrype OITOII

Juctunnuua b1.B.1.JIB.07.01 Teopus HU3KOpa3MepHBIX CHCTEM OTHOCHUTCS K 4acTH, POopMUpyeMOii

Y4aCTHUKaMHU O6pa3OBaTCHLHHX OTHOIIICHUM O6pa3OBaTeHLHOﬁ porpamMmalI.

2. HJ'[aHI/IpyeMble pPe3yJbTaThbl oﬁyqeﬂnﬂ mo JIUCHUIVINHE, COOTHECCHHbLIEC C IINIAHUPYEMBIMH

pe3yJibTaTaMH OCBOEHHSI O00pPa30BaTeJbHON NPOrpaMMbl

JOCTHKEHHNST KOMIIeTeHIUil)

(KOMHETGHHHHMH H HHAUKATOpaMu

dopmupyemMble IInanupyemsble pe3yabTaThl 00yueHus mo aucuuminie | HamMeHoBaHmne 0OleHOYHOr0 CpeACTBa
KOMIIETCHIM U (Moay/1I0), B  COOTBETCTBMHM €  HHIAMKATOPOM
(xom, comepkaHHWe | MOCTHKEHHUsI KOMIETEHIIHH
KOMITCTEHITHH ) Nupuxarop nocruxkenusi | PesyabraThbl 00ydyeHust Hos Tekymero | s
KOMIIETCHIM U 1O JUCHMILINHE KOHTPOJISA MPOMeXKYTOUHOM
(xom, COJZIEpKAHNE yCneBaemMoCTH aTTecTanum
WHIMKATOPA)
IIK-1: Cnocoben IIK-1.1: 3name ocnoghule IIK-1.1: 3aoauu
ucnonvs3zoeamos pazoenvt meopuu 3nanue mamepuana 0CHOGHbIX e .
K3AMEH.
CREYUATUSUPOBANHDIC | 1y 51c0pazmepHbx cucmem, pazdenos meopuu K.
OHMPOIbHbIE
3HAHUs 8 obnacmu
Gopmupyrowue HU3KOPA3ZMEPHBIX CUCTEM,
Puzuku 015 oceoenus Dy " 60npOCHL
HOAMEHMANLHYIO HAYYHO- OPMUPYIOUUX
npod)uﬂb[-{blx Y Y 'y pmupyoy ,ZZOK']IG@-HP&S’@HM(IZ{ME
Pusuneckux obpasosamenvhyio 6azy @ynoamenmansvryio HayyHo-
oucyunaun Gusuku. o0bpazoseamenvHylo 6azy QuauUKu.
1IK-1.2: Ymemw pewrams
Munogvie 3a0a4u no meopuu TIK-1.2:
HU3KOPA3ZMEPHBIX CUCTHEM. .
[emoncmpayus ymenuii
1IK-1.3: Brademw Hagvikamu
peuteniss munosuix 3a0ay no
NOCMAHOBKU, peuteHlsl u
meopuu HU3KOPA3MepHbIX
npezeHmayuy OCHOGHbIX
cucmen.
MUNo8 3a0ay meopuu
HU3KOPA3ZMEPHBIX CUCTEM.
IIK-1.3:
[emoncmpayus énradenus
Hagvlkamu 0Jisi NOCMAHOBKU,
peutenus u npe3enmayuu
OCHOBHBIX MUNOB 3a0a4 Mmeopuu
HUBKOPA3ZMEPHBIX CUCTHEM.
3. CTpyKTypa 1 coaep:KaHue TUCHHUILIMHBI
3.1 TpyaoeMKOCTh JUCHUIIMHBI
OYHaAA
O0mas TpyA0eMKOCTb, 3.€. 5
Yacos no yyeOHOMY ILIAHY 180
B TOM YHCJIE
ayANTOPHBbIE 3aHATHS (KOHTAKTHAs padoTa):
- 3aHATHSA JeKIUOHHOI0 THIIA 26
- 3aHSITHS] CEMHUHAPCKOr0 THIA (MPAKTHYECKHE 3aHATHS / JIaGopaTopHbIE padoThl) 26




- KCP 2

caMocTosiTe1bHasi padoTa 90

IMpome:kyTouHasi aTTecTalus 36
IK3aMeH

3.2. CoxepkaHue OUCIIUILUINHEI

(cmpykmypupogannoe no memam (pazoenam) ¢ yKazaHuem omeedeHHo20 Ha HUX KOIU4ecmed

aKademMuyecKux 4aco8 u 8Uobl Y4eOHbIX 3aHAMULL)

HaumeHoBaHue 1 KpaTKoe coAepKaHue Pas3IenoB U TeM JUCIUIIHHBL Bcero B TOM 4HCIIe
9ackl
( ) KonTakrHas pabora (paboTa BO
B3aMMOJICHUCTBHUH C TPENoaBaTeieM),
Yachl U3 HUX
3ansTHs CamocrosiTenbHas
CEMUHApPCKOro pabora
3aHATHA THUIIA obyuaromerocs,
JIeKIMOHHOTO | (mpakTudeckue | Bceero qackel
THIA 3aHsATHs/1abopa
TOPHBIE
paboThI), 4achl

9 9 b 9 b

0 0 0 0 0
1. KBaHTOBBIE COCTOSHHUS ¥ TYHHEIHPOBAHUE B HU3KOPA3MEPHBIX CTPYKTYpax.
Pa3mepHoe kBaHTOBaHHE. OCHOBHBIC TUITBI KBAHTOBOPA3MEPHBIX CTPYKTYP.
[T10THOCTH COCTOSIHMIL B HU3KOpa3MepHbIX cucteMax. Koaddunment 18 4 4 8 10
TYHHEJIUPOBAHUs Yepe3 MpsAMOYToibHbIH Oapbep. CTpyKTypa ¢ 1BOIHHOM
KBAaHTOBOH sIMOH. KBaHTOBBIE COCTOSHUA METKHX MMPUMECEH U SKCUTOHOB B
reTepoCcTpyKTypax.
2. PezonancHoe TyHHenupoBaHue. TyHHEIMPOBaHHE Yepes ABYyXOapbepHyIO
CTpYKTYpY. Pe3oHaHCHEIII K03 dunmeHT npoxoxaeHus. KBasnucraruoxapHsre 20 4 4 3 12
cocTosiHUA. Pe30HaHCHBIN TyHHEIBHBIN AUO/ U €TO BOJIbTaMIIEpHas
XapaKTePUCTHKA.
3. IonynpoBOAHUKOBEIE CBEPXPEIIETKH. BONHOBbIC (GDYHKIMN 1 30HHBII
criekTp. CBepxpenéTka B IOCTOSHHOM dJIeKTpuueckoM nose. Yacrora 14 2 2 4 10
[rapka. Pacuér BonpTamnepHoOl XapakKTepUCTUKH CBEPXPEIICTKU B
MOCTOSIHHOM JICKTPUYECKOM I10JI€.
4. Ontuueckue cBoiictBa HaHOCTPYKTYp. Koaddurment noriomenus ceera
JUISL MEK30HHBIX IIEPEX0JI0B B 00BEMHOM IOJIYIIPOBOJHHKE U B 16 2 2 4 12
TeTepOCTPYKType ¢ KBaHTOBOH sMoi. Ko unueHT nornomenus ceera Juist
BHYTPH30HHBIX [IEPEXOJIOB B T€TEPOCTPYKTYPE C KBAHTOBOI SIMOI.
5. TpaHCcIOpT B ME30CKOMMMYECKHUX CTPYKTypax. KoHmakrance
Oayutuctudeckoro mpoBoanuka. ®opmyna Jlannayspa. Jlokanuzanus 20 4 4 8 12
KBaHTOBBIX COCTOSIHUI B OTHOMEPHOM CHCTEME paccerBaTeeil.
6. KynonoBckas 6iokana TynHenuposanus. [lonstue o6 apdexre
KyJIOHOBCKOH OJIOKa/ibl TYHHENUPOBaHUs. Pacuér conpoTuBieHus 20 4 4 8 12
TYHHEJIBHOTO KOHTaKTa. BbIuycieHne KOHAaKTaHca TYHHEILHOTO KOHTAKTa C
3aTBOPOM B paMKaX peLICHHs] KHHETHYECKOT0 YpaBHEHHSI.
7. Kanroselit a¢dext Xomia. Pusnyeckas cylmHOCTb KBAHTOBOI0 a3 dexTa
Xoimna. Xon10BCKasi IPOBOAUMOCTb OJJHOTO ypoBHs Jlanznay. Yuer 20 4 4 8 12
JIOKAJIM30BaHHBIX COCTOSTHUI IPH pacyeTe XOIJIOBCKOH MTPOBOJUMOCTH.
®dusnveckre 0CHOBHI IPOOHOTO KBAaHTOBOTO 3 dekT Xoua.
8. CinH-opOUTaTbHOE B3aMMO/ICHCTBHE B ITOJIYPOBOJHUKOBBIX CTPYKTYpaXx.
Bxnanel JIpeccenbxaysa u Pam6sl. CTpykTypa clieKkTpa, CIHHOPHBIX 14 2 2 4 10
BOJTHOBBIX (DyHKIHMI U CIIMHOBO# MOJIApU3aLMK B K-IpocTpaHCTBe.
ArTecranus 36
KCP 2 2
Hroro 180 26 26 54 90

4. YuyeOHO-MeTOAUYECKOe o0ecneYeHrne CaMOCTOSATEIbHON PadoThHI 00y4YaloIMXCs
1. I".A. Byranstep, B.A. Bypnos, [lonynpoBoaHukoBbie cBepxpeéTku. dusnueckre 0CHOBbI
COBPEMEHHOM JIEeKTPOHUKHU. MeToAnYecKue yKa3aHus K crenuaisaomy kypey. HYacts 2, H. Hosropon,

HHI'Y, 1999, 56 c. http://www.unn.ru/books/met_files/lattice.zip




2. 1.B. Xomuukuii. @u3n4ecKkue OCHOBBI METOJIOB YIIPABJICHUS CIIMHOBOW INIOTHOCTBIO B
HAHOCTPYKTYpax CIUHTPOHUKH: yueOHO-MeTouueckoe nocooue. Hmwxuuit Hosropon: HHI'Y um. H. U.
Jlo6auesckoro. —2011. — 94 C. http://e-lib.unn.ru/MegaPro/Web/SearchResult/ToPage/1

5. ®oHI OLEHOYHBIX CPeACTB [IJsl TEKYLIero KOHTPOJSl YCeBaeMOCTH W IPOMeKYTOYHOMH
aTTeCTANMH MO0 JHCHUIIHHE (MOIYJIIO)

5.1 TunoBble 3a7aHUs, HEOOX0AMMBbIE JIs1 OLIEHKH Pe3yJIbTaTOB 00y4eHHsl IPH NPOBEACHUHU
TeKyllero KOHTPOJIs yCIeBAeMOCTH € YKa3aHMeM KpUTepHeB NX OLleHUBAHUSA:

5.1.1 TunoBble 3a1aHKsl (OLEHOYHOE CPEACTBO - 3a/1a4u) IJI OLleHKH ¢)OPMHUPOBAHHOCTH
kommnerennuu [K-1

1. IIpoBecTH pacu€r KBAaHTOBBIX COCTOSIHUN B OJJHOMEPHOU NPSIMOYTOJIbHOMN
NOTEHIMAIIBHOM sIME JUIsl cllydast, Koraa 3¢ eKTHBHAs Macca YacTHUIIbl pa3IndyHa
BHYTpPH U BOBHE siMbl. Kak BiuseT pasnuune 3()(peKTUBHBIX MacC Ha MOJI0KEHNE
OCHOBHOI'O YPOBHS?

2. HaiiTu mi10THOCTh COCTOSIHUM B 00BEMHOM TMOTYTIPOBOTHUKE, B IBYMEPHOM
3JIEKTPOHHOM ra3e, U B OJHOMEPHON KBAaHTOBOM IIPOBOJIOKE.

3. cnonb3ys npaBuiio AHIEpCeHa, HAPUCOBATh 30HHYIO THArpaMMYy MpU
KOMHATHOW TeMIieparype ajisi reTepocTpyKTyphl p-AlQ.2Ga0.8As-n—GaAs.

4. Tlyctb B IByX0apbepHOU CTPYKTYype UMEETCS JIBA KBA3UCTAIIMOHAPHBIX YPOBHS C
sHeprusmu EQ u E1, mpuuém BeimoaHeHs! yenoBust EO>un w E1-EQ>p, rme p -
ypoBeHb @epmu B amutTepe. Cunrtas, 4yTo NajeHue HaNpsKeHus: Ha 00oux Oapbepax
OJTHO ¥ TO €, HApUCYITe KaUeCTBEHHO BOJIBTAMIIEPHYIO XapaKTEPUCTHKY TaKOTO
PE30HAHCHO-TYHHEJIBHOTO MO0/,

Kpurtepun onennBanus (OLeHOYHOE CPeICTBO - 3a/1a4n)

Onenka Kpurepun onenuBanus

OOy4aeMblil YCIEIIHO PELIMI 3a7jady CaMOCTOSATENIBHO 00 ¢ HE3HAUNTEIbHON

3a4TCHO
IMOMOIIBIO ITPEIIOAaBaTCIIA

OOyuaemblii He crIpaBUIICA € 33Ja4eil Jjake C MOMOILBIO MIPETo1aBaTeNs U He
MIPOIEMOHCTPUPOBAJ 3HAHUS OCHOBHBIX TEOPETUUECKUX MOJIOKEHHUH, HEOOXOTUMBIX IS
€€ peueHus.

HC
3a4TCHO

5.2. OnucaHue MKaJj OLCHUBAHUSA PE3YyIbTATOB Oﬁy'lel-[l/lﬂ 0 JUCHUIIJIMHE ITPHA HpOMe)KyTO‘lHOﬁ
arrecranumn

Ilxana oneHUBAHUSA C(l)OpMHpOBaHHOCTH KOMIIeTeHI Ui

YpoBen

b

chopmu HeY/I0BJIETBOP | Y/AOBJIETBO 0YeHb
TJI0X0 X0poIio OTJINYHO NMPEBOCX0THO

POBaHH HUTEJHLHO puTeIbHO X0po1o

ocTH

KOMIIET

eHI Ui

(MHINK

aTopa He 324YTEeHO 32YTEHO

JOCTHIK




eHHs
KOMIIET
eHIHiT)
YpoBeHb
OTtcyTcTBHE Yposenb poset
N L 3HaHUH B
3HAHMI MuHNManeH | 3HaHHUI B obBeMe YpoBeHb
TEOPETHYECKOT0 0 obbeme, ’ 3HaHUIH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuaia. . JOIYCTUMBI | COOTBETCTBY obbewme, .
3HAHUI HIDKE 9 I0IIeM 3HaHUi B
HeBo3moxxHOCTB i ypoBeHb 0IIEM COOTBETCTB
MHHUMAJIBHBIX 9 mporpamMme obbeme,
3HaHUSA | OLIEHHUTH MOJHOTY N 3HaHUM. mporpamMme yIoLeM
. TpeboBaHUI. MIOATOTOBKH MIPEBHIIIAONIE
3HAHUH Jonymeno MOATOTOBKH nporpaMme
Wmenn mecto . HomymeHo M IIporpamMMy
BCIIEICTBHE MHOTO . JomymmeHno TIOATOTOBK
rpy0Oble ommnoKn HECKOJIbKO MOATOTOBKH.
OTKa3a HETpyOBIX HECKOJIBKO u. Ommbok
HECyIIEeCTBe
00y4aromerocst ot ounb0K HerpyObIX HHBIX HeT.
OTBETa ouboK
o6k
IIponemonc
TPUPOBAHEI
IIponemonc PHP
IIponemonc | Bce
[IponemoHc | TpupoBaHbI
TPUPOBaHBI | OCHOBHBIC
TPUPOBaHBI | BCE
BCE YMEHHSI. IponemoncTp
OCHOBHEIE OCHOBHEIE
OtcyTcTBHE OCHOBHBIE Pemensr HpPOBaHbI BCE
[Tpu pemennn YMEHUSI. YMEHHUS.
MHHHUMAaJbHBIX YMEHHSI. BCE OCHOBHBIE
. CTaHAAPTHBIX Pemenst Pemens! Bce
YMEHHI. Pemensr Bce | OCHOBHBIE YMEHHS.
3a1aq He THUIIOBBIE OCHOBHBIC
Heso3moxxHOCTB OCHOBHBIC 3aJa4y ¢ Pemens! Bce
MIPOJEMOHCTPUP | 3a1adu ¢ 3a7a4u C
OLICHUTD HAJINIHe 3ama4n. OTAENBHBIM | OCHOBHEIC
Ymenus . OBAaHBI HEerpyObIMU | HErpyOBIMH
yMeHHuit Bermmonsens! | n 3aja4n.
OCHOBHBIE OIMOKaMH. | OMIMOKaMH.
BCIIE/ICTBHE BCE 33JaHMsl | HECyIIeCcTB | BoimonHeHs
ymenust. Umenu | Beimonnens! | Beimonnenst
OTKa3a B IIOJIHOM CHHBIMH BCE 33/IaHHUs, B
MecTo rpyObIe BCE BCE 3a/IaHHSA
obyuatomerocs ot o0beMe, HO | HeJlo4eTaM | MOJHOM
OIINOKH 3aJaHus, HO | B IOJHOM
OTBETA HEKOTOpHIE H, o0BeMe Oe3
HE B obbeme, HO
c BBITIOJTHEH HEJI04ETOB
MOJTHOM HEKOTOpBIe
HEI0YeTaMH | Bl BCE
o0beMe c
3a7aHus B
HeJI09eTaMHU
TIOJTHOM
o0BeMe
Nmeercs
OTtcyTcTBHE IIponemonc IIponemonc
MUHUMAJIbH IIponemonc
0a30BBIX [pu pemennn N TPHUPOBAHBI TPUPOBAHEI
bIit HAbOp TPUPOBAHBI ITponemoHcTp
HaBBIKOB. CTaHAAPTHBIX 6a3oBble HaBBIKH
HaBBIKOB 0a3oBBIC HpOBaH
HeBo3moxxHOCTB 3a1a4 He HaBBIKH IIPH npu .
ULt HaBBIKH IIPH TBOPUYECKUH
OLICHUTD HAIMYUE | MPOAEMOHCTPHD peuieHnn pelieHun
Hasbixu penreHus peuieHun TIOAXOA K
HaBBbIKOB OBaHBI 0a30BbIE CTaHAaPTHEI HECTaHAapT
CTaH/IaPTHEI CTaHAAPTHEI PpeLIeHUIo
BCJIEJICTBHE HaBbIkH. Mmenn X 337124 C HBIX 3aJa4
X 3324 C X 3ama4 0e3 HECTaHIaPTHEI
OTKa3a MecTo rpyOsie HEKOTOPBIM 0e3
HEKOTOPBIM OIMOOK U X 337124
o0yyaromerocst OT | OUIMOKH u omuooK U
u HEJI04YeTOB
oTBeTa HeJ[09eTaMHU HEJI0YETOB
HEJI04eTaMHI
IIkana oueHUBaHKWS P MPOMEKYTOYHOM aTTeCTAIUU
Onenka YpoBeHb MOATOTOBKH
TPEBOCXOHO Bce kommereHmmm (4acTm KOMIIETeHIHWil), Ha (OPMHpPOBAaHHME KOTOPHIX HANpaBICHA
JTUCLMIUIMHA, CHOPMUPOBAHBI Ha ypPOBHE HE HIKE «IIPEBOCXOIHOY», IPOJEMOHCTPHUPOBAHBI
3HAHMS, YMEHUS, BIAJCHUS II0 COOTBETCTBYIOIIMM KOMIIETCHIIMSM Ha YpPOBHE BBIIIE
MpeyCMOTPEHHOTO IPOTrpaMMOit
OTJIMYHO Bce kommereHium (4acTW KOMIETeHIWil), Ha (OPMHUpPOBAaHHE KOTOPHIX HAIpaBieHa
JIUCIUILUINHA, CHOPMHUPOBAHBI HA YPOBHE HE HIKE OTIHIHOY.
3a4TeHO
O4YeHb XOPOoIIo Bce kommereHrmm (4acTm KOMIETEHIHWil), Ha (OPMHPOBAaHHME KOTOPBIX HANpaBICHA
JHUCLMIUIMHA, COOPMHUPOBAHBI HA YPOBHE HE HM)KE OUCHB XOPOIIO»
X0pouIo Bce kommereHium (4acTH KOMIETeHUuWil), Ha (OPMHUpPOBAaHHE KOTOPHIX HAIpaBieHa

JUCHMILINHA, C(i)OpMI/IpOBaHI)I Ha YPOBHE HE HUKEC «XOPOILIO».




yaoBjieTBopuTenb | Bce KkoMmmereHmmm (4acTm KoMIeTeHNuil), Ha (OPMHpPOBAaHHME KOTOPBIX HANpaBICHA
HO JMCLUIUINHA, COPMHUPOBAHBI HA YPOBHE HE HUXKE «yJOBJIETBOPHTEIHHO», IPH 3TOM XOTS OBl
OJIHa KOMITETeHIUs C(OPMHUPOBaHA Ha YPOBHE «YIOBICTBOPHTEIHHO)

HeynoBJeTBopuTe | XOTs OB OHA KOMIETEHIMS C(QOPMUPOBAHA HA YPOBHE «HEYAOBIECTBOPUTEIHHON.
JILHO

HE 32a4TCHO

J10X0 Xors OBl 0J1HAa KOMITETEHINS C(HOPMHPOBaHA Ha YPOBHE «ITIOXO»

5.3 TunoBble KOHTPOJILHBIE 32/IaHNUS WM HHbIE MATEPHAJIbI, HE00X0AUMbIE 1JIsl OLeHKHU
pe3yJibTATOB 00y4eHHs HA MPOMEKYTOUHOI aTTeCTALNHU

5.3.1 TunoBsble 3a1aHNs, BBIHOCHMbIE HA IIPOMEKYTOYHYIO ATTECTALIUIO:
OuenouHoe cpeacTBo - KOHTPOIbHBIE BONIPOCHI
IK3amen

Kputepun onenuBanus (KoHTposbHbIe BONPOCHI - JK3aMeH)

Ouenka Kpurepun oueHuBanus

OO0y4aemblil TPABUIILHO U B MIOJTHOM 00BEME OTBETHII B IIOJTHOM 00BEME Ha
IIPEBOCXOJTHO BOIPOC B OUJIETE, a TAK)KE HA IOTOJHUTEIBHBIN BOMPOC TOBBIIICHHON
TPYIHOCTH.

OO6y4aemblil TPaBUIILHO U B MIOJTHOM 00BEME OTBETHII B IIOJTHOM 00BEME Ha

OTJIMYHO o
BOIIPOC B 6I/IJ'ICTC, a TaKyKC Ha JOIOJHUTCIIbHBIU BOIIPOC.

OO0y4aembli TPaBUIILHO U B IOCTATOYHO MOJIHOM 00BEME OTBETHII Ha

OYCHb XOpOoUIo o
p BOIIPOC B 6I/IJ'ICTC, HO HC OTBCTUJI HA JOMOJHUTCIIBHBIU BOIIPOC.

O6y‘~la€MI)II\/JI C HC3HAYUTCIIbHBIMU MMOTPCINHOCTAMHA U B JOCTATOYHO ITOJIHOM

X il o
OpoLio 00BbEME OTBETUII Ha BOTIPOC B OMIIETE.

YAOBIETBOPUTEIILHO  OOydaeMblil ¢ TOMOIIIBIO TPEI01aBaTel sl OTBETHII HA BOTIPOC B OWIIeTe.

H BJICTBOPUTEIIbH .
06}’[[0 JICTBOpUTEN OOyuaemblii HE CMOT OTBETUTh Ha BOIIPOC B OUJIETE.
[IOXO OOy4aemblii HE CMOT OTBETUTDH Ha BOIIPOC B OMIIeTE U HE

MPOJEMOHCTPUPOBAI KAKUX-THOO0 3HAHUI 110 TaHHOMY BOIIPOCY.

Tumnosvble 3axanusi (KoHTpoJiIbHBIE BONPOCHI - JK3aMeH) /ISl OLIEHKH C()OPMHPOBAHHOCTH
komnerenuuu [1K-1 (CnocoOen ucnonp30BaTh CeMaIM3UPOBAHHbIE 3HAHUS B 001acTH (UMUK IS
OCBOCHHS MPOPMIBHBIX (PU3NUECKUX JUCLIUTUINH)

1. PazmepHoe kBaHTOBaHKHE. OCHOBHBIE THUIIBI KBAHTOBOPA3MEPHBIX CTPYKTYP.
[110THOCTB COCTOSIHMI B HU3KOPAa3MEPHBIX CUCTEMAX.

2. KoapuimeHT TyHHETUPOBaHUS Yepe3 MPpsAMOYToibHbIN Oapbsep. CTpyKkTypa ¢
JIBOMHOM KBAaHTOBOM SIMOM.



3. KBaHTOBBIE COCTOSIHUSI MEJIKHX HpI/IMGCGﬁ N S3KCUTOHOB B I'CTCPOCTPYKTYpPaAX.

4. TyHHenupoBaHue Yepe3 ABYX0apbepHYIO CTPYKTYpy. Pe3oHancHBIM k03P duiiment
MIPOXOKICHUSI.

5. Pe3oHaHCHBIN TYHHENIBHBIN JUOJ U €r0 BOJIbTAMIIEPHAS] XapaKTEPUCTHUKA.

6. [TomynmpoBOTHUKOBBIE CBEPXPEIIETKH, YHEPTETUIECKIE MUHU30HBI U BOJHOBBIC
byHKIUU.

7. CBepxpeni€TKa B MOCTOSHHOM 3JieKTpudeckoM noje. Yacrora [lTapka.

8. BoanaMnepHaﬂ XapaKTCPHUCTUKA CBECPXPCIICTKH B ITIOCTOSAHHOM 3JICKTPUICCKOM
II0JIC.

9. Koa¢dhumumeHT morIonieHus cBeTa sl MEK30HHBIX TIEPEX0/I0B B TETEPOCTPYKTYpE €
KBAHTOBOM SIMOM.

10. KoaddutmeHT mornomeHus cBeTa s BHYTPU3OHHBIX EPEXO0B B
rETEPOCTPYKTYPE C KBAHTOBOU SIMOM.

11. Me3ockonuueckue cTpykTypbl. KoHgakTaHe 6aincTUYECKOro MPOBOIHUKA.
®opmyna Jlannayspa.

12. Jloxanu3anus KBaHTOBBIX COCTOSIHHM B OJTHOMEPHON CUCTEME PACCEHBATENCH.
13. KynmoHoBckas 6iokama TyHHenupoBanus. COMPOTUBICHUE TYHHEILHOTO KOHTAKTA.

14. KynonoBckas 6:10kaia TyHHenupoBanus. KoHakTaHC TYHHEIBHOTO KOHTaKTa C
3aTBOPOM.

15. KBanToBsIit 3¢ dext Xomma. XomwoBcKasi MpOBOANMOCTh OJHOTO YpoBHs Jlanmay.

16. KBanToBbIil 3@ dext Xomia. YUeT T0KaITu30BaHHbIX COCTOSTHUM TIPU pacyeTe
XOJJIOBCKOM MPOBOJIUMOCTH.

17. duznyeckue OCHOBHI APOOHOTO KBAaHTOBOTO 3 dhekTa Xouia.

18. CriuH-opOuTaNbHOE B3aUMOACHCTBUE B TTOJIYITPOBOIHUKAX. Brimane! J[peccenpxaysa
u Pamobl. CTpykTypa criekTpa U BOJHOBBIX (PYHKIUH.

OueHouyHoe cpeacTno - JlokjIaa-npe3eHTaANUsA
IK3amen

Kputepun ouennBanus (Jloxnaa-npe3enranus - JK3aMeH)

Onenka Kpurtepun onennBanus

OOyuaemblii B TOJTHOM 00bEME PACKPBUI TEMY JOKJIaaa, OTBETHII Ha BCE
MIPEBOCXOJTHO BOIPOCHI IO JOKJIATy, @ TAKXKe Ha JOMOJHUTEIbHBIN BOIPOC MOBBIILIEHHON
TPYJIHOCTH.



Ounenka Kpurepun onenuBanus

OOyu4aeMblii B IOJTHOM 00BEME pacKpblT TEMY JIOKJIaja, OTBETHII Ha BCE

TJIINYH
0 0 BOIIPOCHI IO JOKJIady.

OOy4aeMblii B IOJTHOM 00BEME PacKpblT TEMY JTOKJIaaa, OTBETHII Ha

OHCHE XOpOIo OOJIBIIMHCTBO BOIPOCOB MO JOKJIANYy.

OOy4aeMblii B 10CTaTOYHOM 00BbEME PACKPBLT TEMY AOKJIAla, OTBETUI HA

X juil
oporto OCHOBHBIC BOITPOCHI IO JOKJIady.

OO0yuaemblii B MUHUMAJIBHOM 00bEME PacKpbLl TEMY J10KJIa/la, OTBETUI Ha

BJICTBOPUTEIILH
YAOBJCTBOPUTCIIBHO  yor o ropbIe BOIPOCHI 110 JOKIALY.

HEyAO0BJIETBOPUTENIbH (OO0ydaeMblil HE PaCKPBUI TEMY JIOKJIAa U HE OTBETHJI HA BOIIPOCHI IO
0 JOKJIamy.

O6y‘~la€MLII\/JI HC MOATOTOBUJI AOKJIAA U HEC OTBETHUJI HX HA OAWH BOIIPOC 110

10X o
JIOX0 nmpeamnojgaracMon TEMC 10Kiaaaa.

Tunosbie 3aganus (Joxiaag-npeseHTanms - IK3aMeH) 1 OlleHKH C()OPMUPOBAHHOCTH
xomnerenuuu [1K-1 (CnocoOen ucnonp30BaTh CeUaIM3UpOBaHHbIE 3HAHUS B 007acTH (UMUK IS
OCBOCHUS MPOGUIBHBIX PUINIECKUX TUCIUILINH)

1. HecummMeTpuyHasi KBaHTOBas siMa.

2. JIBoiiHas KBaHTOBAS SIMa.

3. JIpIpoYHbIE COCTOSIHUS B T€TEPOCTPYKTYpaX.

4. JIByMEpHBII1 aTOM BOJAOPOJA.

5. KBazucranuroHapHble COCTOSIHUSI B aTOMaX U B TETEPOCTPYKTypax.
6. CBepxpeméTka B BEICOKOYACTOTHOM 3JICKTPUYECKOM TIOJIE.

7. CriunoBBIi 3¢ ekt Xoa.

8. OCHOBHBIE CBOMCTBA TOTOJIOTUICCKUAX U30JISITOPOB.

6. YuyeOHO-MeTOqUYecKOE U MH(OPMAITMOHHOE o0ecTeyeHne JUCHUNIHHBI (MOIYJIS)

OcHOBHas JUTEpaTypa:

1. demuxoBckuii Banepuii SIkoBneBuy. du3nka KBaHTOBBIX HU3KOPa3MEPHBIX CTpYKTYyp / B. S1.
HemuxoBckuit, I'. A. Byransrep. - M. : Jloroc, 2000. - 248 c. : un. - ISBN 5-88439-045-9 : 25.00., 3 ok3.
2. IparynoB Banepuii [TaBnoBud. OCHOBBI HAHORJIEKTPOHHKH : yued. mocoOue JUist CTyICHTOB BY30B,
00y4aromuXcs Mo CHEHaIbHOCTH "MUKPO3JIEKTPOHUKA U MTOJIyIPOBOAHUKOBBIE IPUOOPHI". -
Hosocubupck : Uzn-so HI'TY, 2000. - 332 c. - B nanzar.: ®enepanibHasi 1eseBas nporpaMmma
"T'ocynapcTBeHHast OAIep>KKa MHTErpallii BeIcIIero ooOpa3oBaHus U GpyHAaMEHTaIbHON Hayku Ha 1997
- 2000 roxpr". - ISBN 5-7782-0281-4 : 33.00., 7 3k3.

3. ®u3uKa HU3KOPa3MEPHBIX CUCTEM : yueO. mocobue / mox oomr. pen. B. . Unsuna u A. f. [luxka. -
CII6. : Hayxka, 2001. - 160 c. : ni1. - (HoBble pa3zaensl GU3MKU MOITyIPOBOJHHUKOB). - Denep. uenesas
nporpamma "["oc. moaaepKka HHTErpaluu Boicil. oOpa3zoBanus u pynaam. Hayku'". - ISBN 5-02-024966-
1:20.00., 5 7K3.



JlononHuTenpHas auTeparypa:

1. NemuxoBckuii Banepuii SIkoBneBnd. Hu3kopa3smepHbie CTPYKTYPBl CHUHTPOHHUKH : KYPC JICKITHIA /
HHTI'Y. - H. Hosropona : M3a-Bo Humxkerop. roc. yH-Ta, 2007. - 126 c. - Ha 0611. kH.: [IpuopuretHbie
HalMoHaIbHBIEC MPOeKTHI "OOpa3zoBanue", MHHOBaImoHHas oOpazoBarenbHas nmporpamMmma Hmkerop. roc.
yH-Ta uM. H. U. Jlo6aueBckoro. - ISBN 978-5-91326-063-5 : 40.00., 2 3k3.

2. Anno T. DnekTpoHHBIE CBOMCTBA ABYMEpHBIX cucteM / nep. ¢ anri. O. U. Jloiiko, A. f. lluka ; mox
pexn. 1O. B. llImopuesa. - M. : Mup, 1985. - 415 c. : mi. - 6.30., 3 2k3.

[Tporpammuoe obecnieuenue u MIHTepHET-pecypcehl (B COOTBETCTBUH € COACPKAHUEM JUCIUILIHHBI):
He ncnons3yercs

7. MaTtepuabHO-TEXHHUYECKOe o0ecnedeHne JMCUUILTUHBI (MOTYJIs1)

VY4eOHble ayIUTOpPUM AJs MPOBEIEHUS Y4EeOHBIX 3aHATUN, MPEIyCMOTPEHHBIX O0O0pa30BaTEIbHOM
MPOrpaMMOii, OCHAIICHbl MYJIbTUMEIUIHHBIM 000pYIOBaHHEM (TMPOEKTOP, IKpaH), TEXHHUYECKUMU
CpeiAcTBaMU  OOYYEHHs, KOMITBIOTEpaMH, CIHEIHAIM3HUPOBAHHBIM  O0OpYyJOBaHUEM: Y4eOHBIC
ayIUTOPUU NJISl TIPOBEACHUS YUEOHBIX 3aHITHIA, MPEeTyCMOTPEHHBIX 00pa30BaTENbHOM MPOrpaMMOi,
OCHAILIEHbl MYJbTUMEIUWHBIM 00OpyAOBaHHEM (IIPOEKTOP, 3KpaH), TEXHUYECKUMHU CpPEACTBAMHU
00y4eHusl.

[TomenieHnst st CaMOCTOSTENTBHON pabOThl 00YYAIOMIUXCS OCHAIICHBI KOMITBIOTEPHOW TEXHUKOHW C
BO3MOXXHOCTBIO TOJKIIoueHUs: K ceTu "MHTepHer" u oOecredeHbl AOCTYIOM B JIIEKTPOHHYIO
WH(POPMAIIMOHHO-00Pa30BaATEILHYIO CPEY.

[TomemieHust 1711 CaMOCTOSITENBHON PaOOTHl O0YUYaIOIIUXCS OCHAIEHBI KOMITBIOTEPHON TEXHHUKOU ¢
BO3MOXKHOCTBIO TOJAKIIoueHuss K cetu "WuTepHer" u obecmedeHsl JOCTYIIOM B 3JIEKTPOHHYIO
nH(GOPMaLIMOHHO-00Pa30BaTEIbHYIO CPEY.

[IporpamMma cocrtaBieHa B coorBercTBuu ¢ TpeboBanusiMu ®I'OC BO mno nampasnenuto 03.03.02 -
dusuka.

ABtop(p1): Xomuukuii Jlenuc BragumupoBud, kanauaaT Gpu3nko-MaTreMaTHYECKUX HAYK, JOLCHT.
3asenyroumii kadenpoit: Bypnos Brnagumup AnaTonbeBuY, JOKTOp GU3NKO-MAaTEMAaTHYECKUX HAYK.

[Tporpamma omo0OpeHa Ha 3acegannu Metoaudeckoit komuccnu ot 20.05.2022, mporokoin Ne 6/H.
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