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1. MecTo U Heab JMCHUILIUHBI B cTpykType OITOIT

Hucuuruinna «M30paHHble  BOTMPOCH  (DM3UKKM  KOHACHCHUPOBAHHOTO  COCTOSTHHSDY
OTHOCHTCSI K YHCTy (DaKyJIbTaTHBHBIX TUCHUIUIMH 00Pa30BaTENbHOIO KOMIIOHEHTA MPOrPaMMBbI
acIHUpaHTyphl U U3ydaercs Ha 2 roay odyueHus B 4 cemectpe.

Henp aMCHMIVIMHBI — pacUIMpeHUEe 3HAaHUN B 00JAacTH COBPEMEHHOW Teopuu
KOHJICHCUPOBAHHOI'O COCTOSIHUSI; OBJIa/ICHUE COBPEMEHHBIMH AHAJIUTUYECKUMHU U YHUCICHHBIMU
METO/1aMU KBAHTOBOM T€OPUHU TBEPABIX TEX U TBEPAOTEIBHBIX CTPYKTYD.

Inanupyembie pe3yJbTaThbl 00yUeHHUs MO JHCHUILIHHE

BbInyCKHHK, OCBOUBILIUI IPOrPaMMYy, JOJKEH

— 3HaTh COBPEMECHHOC COCTOSTHUE HCCIIeIOBAaHUM B obJacTu TCOPpUHN KOHACHCUPOBAHHOI'O COCTOAHUSA U
TBEPAOTCIIbHBIX HAHOCTPYKTYDP,

— YMETH UCII0JIb30BaTh 3HAHUA B obJactu TCOPHUU KOHACHCUPOBAHHOI'O COCTOSIHUSA U TBEPAOTECIbHBIX
HAHOCTPYKTYpP I pCIICHUA HpO(l)eCCI/IOHaJ'H)HI)IX 3aJa4,

— BJaJI€Tb COBPCMCHHBIMU aHAJIUTUYCCKUMU U YUCIICHHBIMU MCTOJIaMU KBaHTOBOI TCOPUU TBEPABIX TEJI
1 TBEPAOTCIIbHBIX CTPYKTYP, B T.4. C IPUMECHCHUCM CYIICPKOMITIBIOTCPHBIX TEXHOJIOT M.

3. CTpyKTypa H cofep:KaHue AUCHUTLINHBI.

O0BeM IUCIMILTHHBI (MOTYJIS) COCTAaBIsIeT 2 3.€., BCero - 72 vaca, U3 KOTOphIX 64 vaca
COCTaBIIICT KOHTAKTHas paboTa 00YJArOIIEerocs C MpernoaBareieM (3aHsITHs JICKIIMOHHOTO THIIA
— 64 vacao Trma), 64 yaca cOCTaBIIIET CAMOCTOSITENIbHAS pad0Ta 00yJIArOIIEeroCs..

Tabauua 2

CTpyKkTypa AMCUMILIMHBI

B ToM umucae

KonTakTHas padora, yacoB

SansITHAIEKIUHONHOTOT

Bcero

Koneyast
anm

HaumenoBanue pa3zgena Bcero,
JUCHHUILTHHBI 4acoB

CoBpeMeHHbIEC YNCICHHBIE METOABI B | 16 14 14 2
TEOPUH HAHOCTPYKTYP

Teopust onrtuueckux sBieHuid B[ 16 14 14 2
HAHOCTPYKTYpax

Teopust aByMepHoro aiekrponHoro| 16 14 14 2
rasa B KBAHTYIOLIEM MAarHUTHOM MOJIC

DJIeKTPOHHBIE U CITUHOBBIC siBJIeHus B | 13 12 12 1
rpacdene u TOIOJIOTHYECKIAX
H30JITOpax

IIpoGembr TBepAOTEeNbHbIX [ 11 10 10 1
KBAHTOBBIX TEXHOJIOT Ui u
CIIUHTPOHUKH

IIpome:xyTOUHAsI aTTeCTALUS 3ayer

Hroro 72 64 64 8




Conepmalme JAHCHHUIIIIMHBI

Tadoauma 3

HaumenoBanue pasnesa
JUCHUNIHHBI

Conep:xanue pasaena

dopma
NpPOBeCHUs
3aHATHSA

®opma TeKylero
KOHTPOJIS*

COBpeMeHHHe YHUCJICHHBIC

MCTOBbI B TCOpUU

HAHOCTPYKTYp

OCHOBHBIE HJEW  pacrnapauIeTMBaHUs
BBIYHCICHUH  TIpH MO/JICTUPOBAHNH
¢usnueckux 3aad, OpraHu3aIys
OlepaIMOHHBIX CHCTEM, METO/IBI
nepegadn JaHHBIX, paboTa Ha
pacripeseneHHbIX BBIYHCITATEIBHBIX
cucreMax. [lapayulenbHBIME — TIPOLIECCHI
00paboTkn JaHHBIX, B KOTOPBIX
OJTHOBPEMEHHO MOT'YT BBITIOJTHATHCS
HECKONBKO Omepanuii  KOMIIBIOTEPHOU
cucrembl. Cynepkommbiorep. M3yuenne
BBIYHCIIUTEIBHBIX cHucTeMa,
o0Jaarommx Tpe/ieNIbHBIMH
XapaKTepUCTUKAMH o
MMPONU3BOAUTECIIBHOCTH. KHaCTepr,
MYJIBTHIIPOLIECCOPEI 151
MYJIbTUKOMIIBIOTEPHEI. COBpeMeHHaﬂ
aApXHUTEKTYypa.

3amaua paccessHUSIT U IMHAMHUKA,
BOJIHOBBIX IIaKCTOB B JIByMepHOﬁ
cucteMe. MeTOoJl YHCIEHHOTO pelleHus
TpexMmepHoro ypasHeHus Illpenunrepa.
OueHka  yCKOpEHHS. I[IpakTuueckas
peanuzanus  Ha CYIEpPKOMIIbIOTEPE
«JIobaueBckuii». ITpakTukym Ha
KoMIIbtoTepe. Perenne 6a30BbIX 3a7au.
[Tepenaua nmannbix. MPI. OpenMP.
Crpykrypa CYIEpPKOMIIbIOTEpPA
«JIobaueBckuii». ITporpammupoBanue
TECTOBBIX  (PU3MYECKHUX  3am1ad c
npuMmeHeHueM TexHonoruit  OpenMP u
MPI. TexHoioruu MpOrpaMMHPOBAHUS
Ha rpaduaeckux mpoleccopax.
YCcKOpeHHE BBIYHMCIECHUMH C IOMOILBIO
TEXHOJIOTUH CUDA.
[IporpammupoBanue TECTOBBIX
¢usmueckux  3a7a4 ¢ [MPUMEHCHHEM
texaonoruun CUDA.

3aHsaTust
JIEKIMOHHOTO
n1abopaTopHOro
THITA

IToaroroBka
00yJaroIUMUCS
pacyeTHBIX MpOorpaMm
¢ MIPUMEHEHUEM
CYNEPKOMITBIOTEPHBIX
TEXHOJIOT MK o
WHIUBUAYATEHBIM
TEMATHYECKUM
3aJIaHUSIM.

Teopus ONITHYECKUX

SIBIICHAM
HAHOCTPYKTYpax

B

BzaumoneiictBue 3JIEKTPOMAarHuTHOT O
0TI ¢ BemecTBOM. [IpsiMble i HenpsiMBIe
HM3ITy9aTeIbHbIC TIePEXO/IbL. Poas
3IEKTPOH-(OHOHHOT'O B3aUMOICHUCTBHA B
mporiecce MTOTJIOIIEHUS cBeETa
HENPSMO30HHBIMU  TIONTYTIPOBOIHUKAMHU.
HanocTpyKTYypBI — KBaHTOBBIE SIMBI, HUTH
(TIpOBOITOKM), TOYKH, CBEPXPEIICTKI.

HUcmonb3oBanne TIPHOITIOKEHUST
orubarormield  GYHKIUHM OPU  OMHCAHUH
SIIEKTPOHHBIX COCTOSTHHI B
HAHOCTPYKTYpax. MaTpH4HBIE 3JIEMEHTHI

omeparopa SIIEKTPOH-(HOTOHHOTO
B3aUMOJCHCTBHS  JUIs ONTHYECKHX
MepeXolI0B B HAHOCTPYKTYypax. [IpaBuna

oroopa.  OcobeHHOCTH OINTUYECKUX
Mepexo10B B HAHOCTPYKTYpax.

HpI/IMeCHLIG " 3KCUTOHHBIC COCTOsIHUSA B

3aHaTus
JIEKIIHOHHOIO U
CEMUHAPCKOr0
THIIA

[IpesenTanuu
00yJaromuMHUcs
JIOKJIaJ0B 1o
WHINBUAYAIbHBIM
TeMaTHYECKUM
3aJaHUIM




HaHOCTPYKTypax — POJib KYJOHOBCKOI'O
B3aMMOJICHCTBHS.

3. | Teopus
3JIEKTPOHHOTO

IoJe

raza

KBAHTYIOIIEM MArHuTHOM

JBYMEPHOTO

B

MeTonant pacuera 3JEKTPOHHBIX
COCTOSIHUM B JIBOSIKONEPUOANYECKUX
TOJIYIIPOBOTHUKOBBIX CBEPXpEIETKAX B
MIEPTICHIUKYIIPHOM MAarHUTHOM IOJIE.
MarsuroTpaHcnopT B JIBYMEPHBIX
CBepXpelleTKax N-TUMa B MarHUTHBIX
nmojagx. KBaHTOBBIM  IIEJIOYMCIIEHHBIA
3¢ ekt Xomna.
MarauroonTuyeckue
JIBYMEPHOM

3¢ dexTh B
IJIEKTPOHHOM raze
CBEPXPEIIETKH. Bausiaue CIWH-
OpOUTANBHOrO  B3aMMOJEWCTBUS  HA
MarHuroontryeckue s¢pdextsr Keppa n
®dapanes.

3aHarus
JIEKIIHOHHOT'O 1
CEMHIHAPCKOT0
THIIA

[Ipe3enTanuu
00yJaroIUMUCS
JIOKJIaJ0B 10
WHIUBUIYATbHBIM
TEMaTHYECKUM
3aJaHUsIM

4. | DnekTpoHHbIE
CIUHOBBIE
rpadene
TOMOJIOTHYECKUX
U30JIATOPax

SIBJICHUSA

DJeKTpOHHAs CTPYKTypa rpadeHa.
VYpauenue [{upaka ajis 2JI€KTPOHOB B
rpadene.

[Mapagoxkc KneitHa u
TyHHEIHPOBaHuUs B rpadeHe.
DJIEKTPOHHBIE COCTOSHUS B TPpa)eHOBBIX
HaHOJICHTAX.

KBanToBanue Jlannay st 6e3MaccoBbIX
JupakoBckux GpepMUOHOB.

DJIEMEHTBI TCOpUHU TOIIOJIOTNYECCKUX
W30JISTOPOB.

OO030p OCHOBHBIX DJJCKTPOHHBIX 1
CIUHOBBIX A(PPEKTOB B TOMOIOTHYECKHUX
M30JITOPaX M X NPHIOKSHHUH.

0COOEHHOCTH

3auarus
JIEKLIUOHHOT'O U
CEMHHAPCKOr0
THIIA

[Ipe3enTaruu
00yJaroIUMHUCS
JIOKJIa710B
WHIUBHYaTbHBIM
TEMATUYCCKUM
3aJaHusIM

1o

5. | Ipobnemsr
TBEPAOTEIHHBIX

CIIMHTPOHHKH

KBAHTOBBIX TEXHOJIOTHH U

0630p COBPEMEHHOI0 COCTOSTHHSA
KBaHTOBBIX TEXHOJIOTUH U CIMHTPOHUKHU

B Poccum u wmmupe. KBanToBbIC
BBIYMCIICHUS], KBAHTOBbIE KOMMYHHKAIHH
Y KBaHTOBAasi METPOJIOT HS.
dusnueckue OCHOBBI
BBIYMCIICHUI u
TBEPAOTENBHBIX
BBIYMCIIUTENBHBIX CHCTEM.
0630p COCTOSTHUS
TBEPAOTENBHBIX
[TonynpoBogHUKOBEIE
J>xo3edcoHOBCKHE KYOUTHI.
AnnabaTnyeckue
BBIUHCIICHHS.
CrmH-opOuTaNbHOE B3aUMO/ICHCTBHE KaK
HACTOYHUK HOBBIX s dexToB B
TBEPAOTENBHBIX CTPYKTYpPaxX.

OCHOBHBIE MEXaHU3MBbI YHEPTETHUECKOH

KBaHTOBBIX
HOCTPOCHUS
KBAHTOBBIX

HCCIIEOBAHUHN
KyOHTOB.

KyOUTEHI.

KBAaHTOBBIC

" CIIMHOBOH penakcauuu B
TBEPIOTENBHBIX CHCTEMAX.
HexorepeHuust B cUCTEMaX
TBEPJIOTEIEHBIX KyOUTOB.

[puHITIIE paboter HEKOTOPBIX
YCTPOMCTB  CIMHTPOHUKHU. MaruurtHas
aMsITh.

3aHaTus
JIEKIIMOHHOT'O U
CEMUHAPCKOro
THIIA

[IpesenTanuu
00y4JaromuMHCs
JIOKJIa710B
WHMBHYaIIbHBIM
TEMATHYECKUM
3aJaHUsIM
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4. ®opMbl OPraHU3alMH U KOHTPOJISI CAMOCTOSATEIbHOI padoThl 00yUYaroIuXcst

CaMocTosTenbHasS pa60Ta o6yqa10m1/1xcsi npearnojgaract M3y4eHUe KOHCIICKTOB HCKHHﬁ,
BBIJICJICHHBIX pa3CJiOB OCHOBHOH JIMTCPATYPHI, 4 TAKIKC JOTIOJTHUTEIIbHOM JINTCPATYPHI,




MOJTOTOBKY YCTHOTO JOKJIaAa (MyOJUYHOTO BBICTYIUICHHS), MOATOTOBKY K HMPOMEXKYTOUHOM
aTTeCcTaluu.

[lepeueHp OCHOBHOM M JIOMOJIHUTEIBHON JUTEPATYpPhI AJI CAMOCTOSATEIBHOIO U3yUEHUs
MPUBEJICH B I1. 7 HacToswIe Pabodeil mporpaMMbl IUCIUTITAHBL.

KoHTposbHbIE BOIIPOCHI 11 IPOMEKYTOYHON aTTECTallMH, IPUMEPHBIE TEMBI [UIsl yCTHOTO
nokiana (myOJIMYHOTO BBICTYIUICHHS) TIpUBEIEHBI B 1. 6.4 Hactosmieii PaGouell mporpamMmbl
JUCLUIUIAHBIL.

5. @D oHJ OLIEHOYHBIX CpeacCTB IJid aTTeCTallMi 10 JUCHUIIJINHE

5.1. Kpumepuu u npoyedypul oyeHuganus pe3yibmamaoe 00yuenus no OUcCyuniune.
[Ipu BbINOIHEHNY BCEX pabOT YyUYUTHIBAIOTCS CIAEAYIOIINE OCHOBHbIE KPUTEPHH:

— YpOBEHb TEOPETHMYECKHX 3HAHMM (HOJpa3yMeBaeTcs HE TOJIbKO (opmanbHOe
BOCIIpOM3BE/IEHNE HMH(QOpMAIMK, HO U TIOHMMaHUE TMpeAMETa, KOTOPOE IOJTBEPKIACTCS
MpaBWJIbHBIMU ~ OTBETAMHM Ha  JIONOJIHUTENIbHBIE, YTOUHSIONIIME  BOIPOCHI,  3aJaHHbIE
9K3aMEHATOPaMHM);

— YMEHUE UCTOJb30BaTh TEOPETUYECKUE 3HAHUS ITPH aHAJIN3€ KOHKPETHBIX MPooIIeM,
CUTYaLIN;

— Ka4eCTBO M3JIOKEHUSI MaTepuaa, To €CTb 000CHOBAHHOCTh, YETKOCTb, JIOTUYHOCTh OTBETA,

a TaKKe ero MoJIHOTa (TO €CTh COAEPKATENbHOCTb, HE UCKITIOYAIOIIas JAKOHUYHOCTH);

- CIOCOOHOCTh YCTaHABIMBATh BHYTPU- U MEXIIPEIMETHbIE CBSI3H,

- OPUTMHAIBHOCTH MBIIUICHHUS], 3HAKOMCTBO C JOMOJHUTEIBHON JIUTEPATYPOU U JPYTHE
(bakTopsI.

OnucaHue wKanwl OUCHUBAHUA HA npome.m’ymouuoﬁ ammecmauyuu 6 d)opme IK3aMeHa

OnucaHnue wKanwl OUCHUBAHUA HA npomeofcymouuoﬁ ammecmauuu 6 d)opme 3auema

Ounenka YpoBeHb OATOTOBJIEHHOCTH, XapaKTepPU3yeMblii OLIEHKOM

BJIaJICHUC IMporpaMMHbIM MarcepualioM, IIOHUMAaHUEC CYHIHOCTH
paccMaTpuBaACMBIX IIPOLECCOB U HBHGHHﬁ, YMEHHUE CaMOCTOATCIIBHO 0003HAYUTh
HpO6J'IeMHBIe CUTYyalluu B OpraHU3allui HAYYHbIX HCCJIC,I[OBaHI/Iﬁ, CIIOCOOHOCTD
3aumeno KPUTHYCCKH aHAJIM3UPOBATh U CpaBHUBATh CYIICCTBYIOMIUEC ITOAXO0AbI © METOJbI
K OLCHKE PC3YJIIbTATUBHOCTHU Haquoﬁ JACATCIIBHOCTH, CBO60,I[HO€ BJIaACHHC
HCTOYHHUKAMH, YMCHUC YCTKO U SICHO HU3JIaraTb pe3yJIbTaThbl CcOOCTBEHHOH pa6OTbI,
CJICA0BATh HOpMaMm, IIPUHATBHIM B HAYyYHBIX TUCKYCCUAX.
HCIIOHUMMAHHUEC CMBICJIa KIIFOYCBBIX HpO6J’I6M, HCAOCTATOYHOC BJIAJCHHUC
HaYKOBeﬂquKOﬁ TepMHHOHOFHeﬁ, HCYMCHUC CaMOCTOATCIIBHO 0003HAYUTH
He HpO6J'I€MHLIe CUTyaluu, HECIIOCOOHOCTh AHAJIM3UPOBAThb MW CpPABHUBATDH
3a4meHo CYIICCTBYIOIUEC KOHOCIIIHU, IMOAXOAbI U MCTOAbI, HCYMCHUC SACHO H3JIaraTb
PE3YJIbTAThI COOCTBEHHOM pa6OTBI, CJICAO0BATh HOpMAaM, INPUHATHIM B HAYYHBIX
AUCKYCCHUAX.

5.2. Ilpumepbl munogvix KOHMPOIbHBHIX 3A0AHUTL UIU UHBIX MAMEPUATIOE,
UCROIb3YEeMbIX O]l OUEHUBAHUA PE3YTIbMAM 08 00yueHus no OUCyunIune

5.2.1. Tlpu npoBeneHNH 3K3aMeHa 00yHarOIUMCs TIpeIIaratoTcs CIeyone
KOHTPOJIBHBIE BOIIPOCHI, OXBATHIBAIOIIKE MPOrpaMMy AUCHUILTUHBI «30paHHbIE
BONPOCHI (PU3UKU KOHJICHCUPOBAHHOTO COCTOSIHUS:




1. OcHoBHBIE HJIEN pacTiapaIeIMBAHUS BBIYUCICHUH IPH MOICTUPOBAHUH
(bu3nIeCKuX 3a1a4.

. Opranusanus onepaluoHHbIX CUCTEM.

. MeTonpl mepenaun JaHHBIX.

. Pabora Ha pacnpeeneHHbIX BBIYUCIUTEIbHBIX CHCTEMAX.

. Crangapt OpenMP.

. Crannapt MPI.

Crpykrypa kinactepa HUOTU HHT'Y.

. Pemrenue 3agauun paccesHus B KBAHTOBOM MEXaHUKE. S-MaTpULIA.

. HucnenHoe pemienue 1symepHoro ypasHenus [lpenunrepa.

10. Yucnennoe pemierne TpexmepHoro ypaBHenus Llpenunarepa.

11. Yto Takoe npsMO30HHOCTh U HEMPSIMO30HHOCTh?

12. Kak Benet cebs ctaTuyeckas JUdJIeKTpuieckas QyHKIUS MeTaa Jyis
JUTMHHOBOJIHOBBIX TI0J1e#? [Touemy y mosiympoBOIHUKA (IUAIEKTPUKA) JPYroe
MOBEJICHNE TUAICKTPUUECKOU (QYyHKITUN?

13. CoiicTBa TMHAMHYECKOH AMAIIEKTpUYecKol pyHKIMHU. UTo Takoe
BpEMEHHas AUCTIEPCHS?

14. Tlouemy MEX30HHBIH Mepexo/1 JOJHKEH ObITh MPSIMbIM?

15. CBs3b aMIIUTY/IbI AIIEKTPUUYECKOTO TIOJISl B BOJIHE M KOJIMYECTBA (DOTOHOB.
16. Yro takoe sxcutoH? KakoB criekTp skcuToHa?

17. AxycTudeckue u ONITUYECKHUE KoJIeOaHus B JJIMHHOBOJTHOBOM IIpEJIEIie.
18. Ckonbko (POHOHOB B OCHOBHOM COCTOSIHUH KPHCTAIUTHYECKOW PEIIeTKH?
19. 'ammbTOHMAH (HOHOHOB B MIPEICTABICHHH BTOPUYHOTO KBAHTOBAHMSI.

20. CyTb MOJIETH «OKECTKHX HOHOBY.

21. Kakue ObIBaOT HEMPSMBIE TIEPEXO0/IbI B KDEMHUH U TEPMAHUH?

22. TloueMy B HETIPSIMOM TIepEX0/Ie AOJHKHBI y4acTBOBaTh (POTOH M POHOH?
23. MoxeTt i ObITh IPSIMBIM BHYTPH30HHBIH TIEPEX0/T B

HENPSMO30HHOM HOJYIPOBOIHUKE?

24. 3aBucuMOCTh KO3(PPHUITMEHTA TOTJIOMICHUS OT YaCTOTHI B IPSMO30HHOM

U HETIPSIMO30HHOM HOJIYIPOBOHHKE.

25. YTo Takoe KBaHTOBAs sIMa, KBAHTOBAask HUTh (IIPOBOJIOKA), KBAHTOBAs TOUKa?
26. IIpuunna oOpa3oBaHMUsI MUHU30H B CBEPXpEIIIETKAX.

27. Metoa modty CBOOOTHBIX JICKTPOHOB.

28. MeTo/1 CUJIIbHO CBSI3aHHBIX AJIEKTPOHOB.

29. «JlectHuub ypoBHeH Jlannay B MoJIynpoBOAHUKAX.

30. Knaccuduxanuus cocTosIHUN 3JIEKTpOHa B KPUCTAJIE B MAarHUTHOM I10JIE.
31. 3amaua Xapnepa-XoBuTaarepa.

32. CocTosiHMS BJIEKTPOHOB B CBEPXpEIIETKaX B CUIIbHBIX MarHUTHBIX HOJISX.
Mertoap! pacuera.

33. Tumnbl cOMH-OPOUTAIBHOTO B3aMMOAEHCTBUS B TBEP/IBIX TENAX.

34. IlpaBuna or6opa npu noriouieHnd MU razom HocuTesnel B MarHUTHOM IIOJIE.
35. KBaHTOBBII LienouncinenHbit 3pdekt Xo1a B ABYMEPHOM 3JIEKTPOHHOM
ra3e CBepXpeueTKH.

36. Marauroontuueckue 3¢ ¢pextsl Keppa u dapanes. Mukpockonuyeckue
MeXaHU3Mbl (POPMUPOBAHMSI CTUH-OPOUTAIBLHOTO B3aUMOICHCTBHSL.

37. OcHOBHBIE MTapaMeTPbl HEKOTOPBIX BUJIOB CIMH-OPOUTATBHOTO B3aUMOICHCTBUS
B MIOJIYIIPOBOIHUKOBBIX HAHOCTPYKTYPAX.

38. OcHOBHBIE MEXaHU3MbI SHEPI€TUUECKOH peslakcaluy Ipy B3aUMOAECHCTBUHM CUCTEMBI
C TEPMOCTATOM.

39. I'maBHBIE MEXaHU3MBI CITUHOBOW PETaKCallK B MOIYTIPOBOJHUKOBBIX HAHOCTPYKTYpaXx.
40. ITpuHIuns! paboThl CIMHOBOTO JIMOJIA U CIIMHOBOTO TPAH3UCTOPA.



41. OcHOBHBIE CBOMCTBA TONOJIOTMUYECKUX U30JIATOPOB.

42. Metoapl pacuéTa KpaeBbIX COCTOSIHUI B TOMOJIOTHUECKUX U30JIATOPAX.

43. HaGmroiaemble B dKcriepuMeHTax 3(p(eKTsl 1 mpuinoxeHus

TOTIOJIOTMYECKUX U30JIATOPOB.

44. DnexkTpoHHas CTPYKTypa rpadeHa. YpaBuenue Jlupaxa 1yist 2IeKTPOHOB B TpadeHe.
45. TyHHEnMpOBaHUE Yepe3 IPSIMOYTOJIbHBIN TOTEHIMAIbHBIA Oapbep B rpadene.
[Tapanoxc Knelina.

46. DIEeKTPOHHBIE COCTOSIHUSA B I'Ppa)eHOBHIX HAHOJICHTAX.

47. KBantoBanue Jlannay s 6e3maccoBbix JIupakoBCKUX (PEPMHUOHOB.

48. JlupakoBcKasi 4acTUIA B IEPUOTMIESCKOM MOTEHIMAIe. MeTo ] MaTpHUIlbl IIEpeHoca.
49. KyOuTsl Ha MpUMeCsSX B KPEMHUH.

50. KyOuThI Ha IOJTYPOBOTHUKOBBIX KBAHTOBBIX TOUKaX.

51. Jl:xo3epcoHOBCKUE KYOUTHI.

5.2.2. TlpumepHBIe TeMbI HHIUBUIYaTbHBIX 33JaHUH IS TOATOTOBKH JIOKJIAI0B!

1. Ontryeckue cBOWCTBa KPEMHUEBBIX HAHOKPUCTAJUIOB.

2. MeXMo130HHOE TIOTJIONIECHHUE CBETa B IOJTYITPOBOHUKOBBIX KBAHTOBBIX SIMaX.

3. be3p3iryyarenbHbIe IEKTPOHHBIE TIEPEXOIBI B TIOTYTIPOBOHUKOBBIX CTPYKTYpax.

4. Dddexr Pamana. CriekTpockonvss KOMOMHAITMOHHOTO PACCESTHUS CBETA B
MOJTYITPOBOTHUKOBBIX CTPYKTYpaX.

5. TToIIpUTOHBI B TIOJTYITPOBOTHUKOBBIX KBAHTOBBIX SIMaX.

6. IIpumecHOe MOTJIOMICHNE CBETa B TIOIYIPOBOTHUKAX H MTOJTYITPOBOHUKOBBIX
CTPYKTYpax.

7. MeTobl CHIIBHOM U ¢J1a00 CBA3M.

8. 3amaua Xapmepa-XoBmTaarepa.

9. /IBymMepHbI€ NOTYIPOBOTHIUKOBBIE CBEPXPEIIETKHA U METO/IbI UX MOJTYUECHHUS.

10. OcHOBHBIE MEXaHU3MbI CIMH-OPOUTATIBHOTO B3aUMOJICHCTBHS B MOTYIPOBOAHUKOBBIX
HAaHOCTPYKTYpax.

11. TlornomieHue JMHEHHO NOISIPUIOBAHHOTO JIEKTPOMATrHUTHOTO U3TYUCHHUS
AJIEKTPOHHBIM T'a30M CBEPXPEHIETKH B MAarHUTHOM I10JIE

12. Maruuroontuueckue 3pdextsl Keppa u @apanes B AByMEPHOM AJIEKTPOHHOM Ta3e
JIBOSIKOTICPUOIUYECKOI CBEPXPEIIECTKH.

13. OcHOBHBIE MEXaHU3MbI CIMH-OPOUTATIBHOTO B3aUMO/ICHCTBHS B MOJTYIPOBOJHUKOBBIX
HAaHOCTPYKTYpax.

14. HekoTopble MEXaHU3MbI SHEPIreTHUECKON U CIIMHOBOW pellaKCalluu Mpu
B3aMMO/ICHCTBUM C TEPMOCTATOM.

15. CrivHOBBIHM TPAH3UCTOP U CIIMHOBBIIM U0 KaK YCTPOMCTBA CIUHTPOHUKHU.

16. Pacuért kpaeBbIX COCTOSTHUI [Tl IBYMEPHBIX TOMOJIOTUYECKUX U30JISTOPOB.

17. PacuéTt kpaeBbIX COCTOSTHUM sl TPEXMEPHBIX TOTIOJIOTHUECKUX U30JISTOPOB.

18. bamnuctuyeckas IpOBOAUMOCTD U APOOOBBIE IITYMBI B rpadeHe.

19. Dddexr I'yca-XsuxeH B rpadene.

20. Bo3nukHOBeHHME HOBBIX J[UpakoBCKUX TOUEK B Tpad)eHOBBIX CBEPXPEIIETKAX.

21. HurepdeiicHble COCTOSHUS B IBYMEPHBIX JIEKTPOHHBIX CUCTEMAX C JUPAKOBCKUM
CIIEKTPOM.

22. Anmnabatuyeckue KBaHTOBBIE BEIUMCIICHHUS.

23. Ilpumepbl KyOUTOB Ha OCHOBE TOIIOJIOTUYECKUX U30JISITOPOB.

24. OnTHYECKH yrpaBiseMble KyOUTHI.

5.2.3. Tlpumepsl HHIUBUAYATIBHBIX 33JaHUH JUI pa3paObOTKU MPOTrpaMM C IPUMEHEHUEM
CYIEPKOMIIBIOTEPHBIX TEXHOJIOTHI:



1.

HucnenHoe peuieHre 0JHOMEPHOH 3a1a4M pacCesHMs Ha PSMOYrOJIbHOM

MOTEHIIMATILHOM Oapbepe.

2.

HucnenHoe peleHre 0JHOMEPHOM 3a/1a4i PacCesiHUSA Ha IPSIMOYIOJIBHOM

MOTEHITNAJIBHOM SIME.
3. UucneHHoe pelieHre TByMEPHOM 3a/1a4uH PacCesTHUS Ha TIOTEHITHAILHOM sIME.
4. YucneHHoe pelieHre JBYMEPHOM 3a1aun paccesiHUs Ha IOTEHIIMAIBHOM Oaphepe.
5. YucnenHnoe peuienue 1symepHoro ypasHenus Llpenunrepa B mycToM mpocTpaHCTBeE.
6. UucnenHoe penieHre q[syMepHoro ypaBHeHnus Llpeaunarepa B mpsMOyroibHOM OHITBSP/IC.
7. YucneHHoe pelieHne TpexMepHoro ypaBuenus lllpeaunrepa B mycToM MPOCTPAHCTBE.

6. YueOHO-MeTOoqHYEeCKOEe U HH(POPMAIIHOHHOE ofecnedeHHe TUCIUTILIHHBI.
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00OpyZIOBaHUS M TIOMELIEHHS Ui CaMOCTOATENbHOM paboThl OOYdYalOIIMXCS, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOJKII0UEHU K ceTh "MHTepHer" u oOecnieueHneM
JIOCTYIIa B AIEKTPOHHYIO HH(POpMAIIMOHHO-00pa3oBatenbayto cpenxy HHI'Y;

. MaTepHalIbHO-TEXHUYECKOe oOecrieueHre, He0OX0MMOe ISl peaTu3aliu
JTUCIUILIUHBI, BKJTI0Yas 1abopaTopHOE 000pyA0BaHHUE;

. JIMIIEH3UOHHOE MporpamMmHoe obecnieuenue: Microsoft Windows, Microsoft Visual
Studio, Intel oneAPI, Wolfram Mathematica, MathWorks MATLAB;

. oOyyaromuecsi M3 4YHWClIa JIMI C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS
o0ecTieYnBarOTCs AIEKTPOHHBIMU | (MJIN) IEYaTHBIMU 00pa30BaTEIBHBIMU pecypcamMu B popmMax,
QIaITHPOBAHHBIX K OTPAHUYCHUSM UX 3JI0OPOBBSI.

Pabouass mporpamMma y4eOHOW AMCIMILIMHBI COCTaBJICHA B COOTBETCTBHH C Y4COHBIM
1aHoM, [TosiokeHreM o TIOJITOTOBKE HAYYHBIX U HAYYHO-TIEAArOTMYECKUX KaJpOB B aCITUPAHTYPE
(ampronktype) (I[Tocranosnenue ITpaButensctBa PP ot 30.11.2021 Ne 2122), deaepanbHbIMU
TOCY/IapCTBCHHBIMUA TPEOOBAHUSAMHU K CTPYKTYpPEe MPOrpaMM IMOATOTOBKH HAYYHBIX M HAYIHO-

MeJarornyeckux KaapoB B acnupantype (aapioHkrype) (IIpukas MunobpHayku P® ot
20.10.2021 Ne 951).

ABTOpBHI:

bactpakoBa Mapuna BanepreBHa

bypnos Bragumup AHatosibeBUY

KonakoB AHTOH AJlekceeBUY
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bypnos Bnagumup AnaronseBuu

[Tporpamma ooOpeHa Ha 3acenaHuu METOIMYECKONH KOMHCCHH (PH3UYECKOro (haKyJIbTeTa OT
2022 ropa, npotokon Ne 6/H
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